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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʦʙʲʝʤʦʚ ʟʘʧʘʩʦʚ 

ʙʦʛʘʪʳʭ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʝʨʝʨʘʙʦʪʢʫ 

ʟʘʙʘʣʘʥʩʦʚʳʭ ʨʫʜ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʠʪʴ ʩʳʨʴʝʚʫʶ ʙʘʟʫ ʜʦʙʳʯʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʧʨʝʜʧʨʠʷʪʠʡ 

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ. ʊʝʭʥʦʣʦʛʠʷ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʨʝʥʪʘʙʝʣʴʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʟʦʣʦʪʘ 

ʠʟ ʥʝʢʦʥʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ. ɺ ʧʨʝʜʝʣʘʭ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ, ʧʘʨʘʣʣʝʣʴʥʦ 

ʩ ʬʘʙʨʠʯʥʳʤ ʠʟʚʣʝʯʝʥʠʝʤ ʨʘʟʚʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ 0,7 ʛ/ʪ, 

ʦʙʱʠʤʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʝʝ 500 ʪ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʪʚʘʣʦʚ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʦʜʝʨʞʘʱʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʦʣʦʪʘ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʩʯʠʪʘʣʠʩʴ ʥʝʢʦʥʜʠʮʠʦʥʥʳʤʠ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʥʦʛʦʷʨʫʩʥʳʭ ʰʪʘʙʝʣʝʡ ʢʫʯʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ ʧʝʨʚʦʦʯʝʨʝʜʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʰʪʘʙʝʣʝʡ, ʧʦʜʣʝʞʘʱʠʭ ʚʳʱʝʣʘʯʠʚʘʥʠʶ ʟʦʣʦʪʘ 

ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʙʝʜʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʳ, ʧʦʩʢʦʣʴʢʫ ʪʝʭʥʦʣʦʛʠʷ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʟʘ ʨʫʙʝʞʦʤ, ʘ ʚ 90-ʭ ʛʦʜʘʭ ʠ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ. 

ʐʪʘʙʝʣʠ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʩʳʧʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʪʦʨʳʭ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʯʝʪ 

ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ, ʘ ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
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ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʦʧʨʦʩʘʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜʥʳʭ ʰʪʘʙʝʣʝʡ, ʧʦʩʚʷʱʝʥʳ 

ʪʨʫʜʳ ɹʦʯʘʨʦʚʘ ɺ.ɸ., ɺʦʨʦʙʴʝʚʘ ɸ.ɽ., ɼʝʤʝʥʪʴʝʚʘ ɺ.ɽ., ɿʝʣʝʥʦʚʘ ɺ.ʀ., 

ʂʫʨʢʦʚʘ ɸ.ɺ., ʂʨʳʣʦʚʦʡ ɻ.ʉ., ʃʫʰʥʠʢʦʚʘ ʗ.ɺ., ʉʘʥʘʢʫʣʦʚʘ ʂ.ʉ., 

ʉʝʜʝʣʴʥʠʢʦʚʦʡ ɻ.ɺ., ʉʝʢʠʩʦʚʘ ɸ.ɻ., ʊʘʪʘʫʨʦʚʘ ʉ.ɹ., ʊʯʘʨʦ ʍ., ʌʘʟʣʫʣʣʠʥʘ ʄ.ʀ., 

ʏʘʥʪʫʨʠʷ ɺ.ɸ., ʏʝʢʫʰʠʥʦʡ ʊ.ɺ., Bishop A.W. ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ. 

ɺʦʧʨʦʩʘʤ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʚʘʣʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ 

ʤʘʩʩʠʚʦʚ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ɹʘʙʝʣʣʦ ɺ.ɸ., ɹʘʭʘʝʚʦʡ ʉ.ʇ., ɻʘʣʴʧʝʨʠʥʘ ɸ.ʄ., ɼʘʰʢʦ ʈ.ʕ., 

ɾʘʙʢʦ ɸ.ɺ., ɿʦʪʝʝʚʘ ʆ.ɺ., ʀʚʘʥʦʚʘ ʀ.ʇ., ʂʠʨʠʯʝʥʢʦ ʖ.ʅ., ʂʠʷʥʮʘ ɸ.ɺ., ʂʫʪʝʧʦʚʦʡ 

ʅ.ɸ., ʂʫʪʝʧʦʚʘ ʖ.ʀ., ʄʦʩʝʡʢʠʥʘ ɺ.ɺ., ʇʝʚʟʥʝʨʘ ʄ.ɽ., ʇʨʦʪʘʩʦʚʘ ʉ.ʀ., 

ʉʝʨʛʠʥʦʡ ɽ.ɺ., ʌʠʩʝʥʢʦ ɻ.ʃ., ʐʧʘʢʦʚʘ ʇ.ʉ. ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ. 

ʉʫʱʝʩʪʚʫʶʱʠʡ ʦʧʳʪ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʚʘʣʦʚ ʥʝ ʦʭʚʘʪʳʚʘʝʪ 

ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʫʯʘʩʪʢʘʭ 

ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʭ ʜʝʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʚʝʜʝʥʠʝ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʪʝʭʥʦʛʝʥʥʳʡ ʤʘʩʩʠʚ ʰʪʘʙʝʣʷ ʦʢʦʤʢʦʚʘʥʥʳʭ 

ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʦʩʪʘʚ, ʩʚʦʡʩʪʚʘ ʠ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʥʘ ʫʯʘʩʪʢʘʭ 

ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ. 

ʎʝʣʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʇʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʤʘʩʩʠʚʦʚ ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʥʘ ʫʯʘʩʪʢʘʭ ʢʫʯʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ ʧʨʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʀʜʝʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʧʨʦʛʥʦʟ 
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ʠ ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ, ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ɸʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʢʫʯʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ. 

2. ʀʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ, ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʢʦʤʢʦʚʘʥʥʳʭ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ.  

3. ʇʨʦʛʥʦʟ ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʰʪʘʙʝʣʝ ʢʫʯʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʨʠ ʝʛʦ ʵʢʧʣʫʘʪʘʮʠʠ. 

4. ʆʮʝʥʢʘ ʠ ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʥʘ ʫʯʘʩʪʢʘʭ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ. 

5. ʈʘʟʨʘʙʦʪʢʘ  ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʥʘ ʫʯʘʩʪʢʘʭ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ: 

ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʳ ʫʢʨʝʧʥʝʥʥʦ-ʣʘʙʦʣʘʪʦʨʥʳʝ ʠ ʦʧʳʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʟʦʣʦʪʦ-ʩʦʜʝʨʞʘʱʠʭ ʨʫʜ 

ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ. 

ʋʩʪʘʥʦʚʣʝʥʳ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʩʪʨʦʝʥʠʷ 

ʠ ʩʚʦʡʩʪʚ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʰʪʘʙʝʣʝʡ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ 

ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʈʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʰʪʘʙʝʣʝʡ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ, 

ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʥʦʟʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 2.8.3. ɻʦʨʥʦʧʨʦʤʳʰʣʝʥʥʘʷ 
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ʠ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʘʷ ʛʝʦʣʦʛʠʷ, ʛʝʦʬʠʟʠʢʘ, ʤʘʨʢʰʝʡʜʝʨʩʢʦʝ ʜʝʣʦ ʠ ʛʝʦʤʝʪʨʠʷ 

ʥʝʜʨ ʧʦ ʧʫʥʢʪʘʤ:  

4. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, 

ʦʪʢʦʩʦʚ ʫʩʪʫʧʦʚ ʠ ʦʪʚʘʣʦʚ, ʘ ʪʘʢʞʝ ʧʦʜʟʝʤʥʳʭ ʠ ʥʘʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʦʨʥʳʭ ʨʘʙʦʪ; 

9. ʄʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ, ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ 

ʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ; 

12. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝʤ ʤʘʩʩʠʚʦʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ ʩʦʢʨʘʱʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʛʦʨʥʳʤʠ ʨʘʙʦʪʘʤʠ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ; 

14. ɻʝʦʣʦʛʠʯʝʩʢʠʝ, ʤʘʨʢʰʝʡʜʝʨʩʢʠʝ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ (ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ), ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 

ʠ ʦʪʚʘʣʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʪʠʣʠʟʘʮʠʠ 

ʠ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

15. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠ ʧʦʣʝʚʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʘʚʘ, ʩʪʨʦʝʥʠʷ, ʩʚʦʡʩʪʚ ʠ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʤʘʩʩʠʚʦʚ. ɻʝʦʣʦʛʠʯʝʩʢʠʡ, 

ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʠ ʤʘʨʢʰʝʡʜʝʨʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; 

17. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʛʦʨʥʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʩʚʦʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʭʨʘʥʠʣʠʱ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: 

1. ʆʙʦʩʥʦʚʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ 

ʥʘ ʫʯʘʩʪʢʝ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʛʦ ʦʨʦʰʝʥʠʷ. 

2. ʈʘʟʨʘʙʦʪʘʥʦ, ʘʧʨʦʙʠʨʦʚʘʥʦ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʦʮʝʥʢʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 
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ʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ, ʧʦʜʣʝʞʘʱʠʭ ʧʝʨʝʨʘʙʦʪʢʝ ʤʝʪʦʜʦʤ ʢʫʯʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ (ʇʨʠʣʦʞʝʥʠʝ ɸ). 

3. ʇʦʣʫʯʝʥ ʘʢʪ ʚʥʝʜʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ 

ʦʪ 16.06.2022, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ɸʆ çʇʦʣʶʩ ɸʣʜʘʥè ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʥʦʛʦʷʨʫʩʥʳʭ ʰʪʘʙʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʫʯʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ (ʇʨʠʣʦʞʝʥʠʝ ɹ). 

4. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʦʚ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʢʫʨʘʥʘʭʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʧʦʣʷ ʠ ʥʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ. ɸ ʪʘʢʞʝ ʚʥʝʜʨʝʥʳ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

ʧʨʠ ʦʩʚʦʝʥʠʠ ʜʠʩʮʠʧʣʠʥ: çʀʥʞʝʥʝʨʥʘʷ ʛʝʦʣʦʛʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʢʦʧʘʝʤʳʭè, çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠè, çʀʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷè. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, 

ʧʨʦʚʝʜʝʥʠʝ ʠ ʘʥʘʣʠʟ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʦʤ 

ʯʠʩʣʝ ʤʝʪʦʜʘʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʣʝʚʳʝ ʦʧʳʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ 

ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʥʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʅʘ ʟʘʱʠʪʫ ʚʳʥʦʩʷʪʩʷ ʥʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ: 

1. ʇʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʦʢʦʤʢʦʚʘʥʥʳʝ ʨʫʜʳ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʛʨʫʥʪʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ 

ʧʨʦʯʥʦʩʪʠ ʦʢʘʪʳʰʝʡ ʜʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʠ ʨʝʟʢʠʤ ʫʤʝʥʴʰʝʥʠʝʤ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʧʨʠ ʧʦʣʥʦʤ ʚʦʜʦʥʘʩʳʱʝʥʠʠ ʚʩʣʝʜʩʪʚʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʘʤʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʧʨʦʛʥʦʟʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʥʦʛʦʷʨʫʩʥʳʭ ʰʪʘʙʝʣʝʡ ʥʘ ʫʯʘʩʪʢʘʭ ʢʫʯʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ. 

2. ʌʠʣʴʪʨʘʮʠʦʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʰʪʘʙʝʣʷʭ 

ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ 
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ʪʠʧʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʝʛʨʝʛʘʮʠʝʡ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʝʛʦ ʦʪʩʳʧʢʝ 

ʠ ʧʦʩʣʝʜʫʶʱʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʪʨʫʢʪʫʨʳ ʤʘʩʩʠʚʘ ʚ ʧʨʦʮʝʩʩʝ ʦʨʦʰʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʘʤʠ. 

3. ʇʨʦʛʥʦʟ ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ 

ʦʧʪʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ 

ʥʘ ʫʯʘʩʪʢʘʭ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ 

ʥʝʥʘʩʳʱʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʩ ʫʯʝʪʦʤ ʢʘʣʠʙʨʦʚʢʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʧʦʤʦʱʴʶ 

ʫʢʨʫʧʥʝʥʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʳʤ ʦʙʲʝʤʦʤ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʥʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʘ ʪʘʢʞʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʦʣʫʯʝʥʥʳʤʠ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ï ʘʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʦʧʳʪʘ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʯʘʩʪʠʝ ʚ ʚʳʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʠʝ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʦʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʪʝʡ ʠ ʜʦʢʣʘʜʦʚ ʥʘ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʨʦʩʩʠʡʩʢʦʛʦ 

ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʨʦʚʥʷ. 

ʄʘʪʝʨʠʘʣʳ, ʧʦʣʦʞʝʥʥʳʝ ʚ ʦʩʥʦʚʫ ʜʠʩʩʝʨʪʘʮʠʠ, ʦʙʨʘʙʦʪʘʥʳ 

ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʘʚʪʦʨʦʤ ʣʠʯʥʦ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʩʝʤʠʥʘʨʘʭ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʬʦʨʫʤʘʭ 

ʠ ʢʦʥʬʝʨʝʥʮʠʷʭ: 59-ʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʛʦʨʥʦʤʫ ʜʝʣʫ 

ʚ ʂʨʘʢʦʚʩʢʦʡ ɻʦʨʥʦ-ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ, 6 ʜʝʢʘʙʨʷ 2018 ʛ., ʂʨʘʢʦʚ, 

ʇʦʣʴʰʘ; ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çFarEastConè. ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2- 4 ʦʢʪʷʙʨʷ 2018 ʛ., ɺʣʘʜʠʚʦʩʪʦʢ; 70-ʡ ʩʪʫʜʝʥʯʝʩʢʠʡ 

ʬʦʨʫʤ ʌʨʘʡʙʝʨʛʩʢʦʡ ʛʦʨʥʦʡ ʘʢʘʜʝʤʠʠ, 6 ʠʶʥʷ 2019 ʛ., ʌʨʘʡʙʝʨʛ, ɻʝʨʤʘʥʠʷ; 

ɻʝʦʣʦʛʠʷ ʠ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩʳ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ: 
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IX ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ. ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ʂ. ɸʤʤʦʩʦʚʘ, 10-12 ʘʧʨʝʣʷ 2019 ʛ., ʗʢʫʪʩʢ; 8-ʷ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʥʘʫʢʘʭ, 26-29 ʘʚʛʫʩʪʘ 2019 ʛ., ɹʨʘʪʠʩʣʘʚʘ, ʉʣʦʚʘʢʠʷ; 12-ʡ ʈʦʩʩʠʡʩʢʦ-ɻʝʨʤʘʥʩʢʠʡ 

ʩʳʨʴʝʚʦʡ ʬʦʨʫʤ, 27 ʥʦʷʙʨʷ 2019 ʛ., ɻʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ; XXVIII 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ çʅʝʜʝʣʷ ʛʦʨʥʷʢʘè, 29 ʷʥʚʘʨʷ 2020 ʛ., 

ʄʀʉʠʉ, ʄʦʩʢʚʘ; ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çFarEastConè, 6-9 ʦʢʪʷʙʨʷ 

2020 ʛ., ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ; 16-  ̫ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʠ ʚʳʩʪʘʚʢʘ çʀʥʞʝʥʝʨʥʘʷ ʠ ʨʫʜʥʘʷ ʛʝʦʬʠʟʠʢʘ 2020è, 14-

18 ʩʝʥʪʷʙʨʷ 2020 ʛ., ʇʝʨʤʴ; XXIX ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ çʅʝʜʝʣʷ 

ʛʦʨʥʷʢʘè, 25-29 ʷʥʚʘʨʷ 2021 ʛ, ʄʀʉʠʉ, ʄʦʩʢʚʘ; ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʅʘʫʢʠ ʦ ɿʝʤʣʝ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝè, 25-26 ʷʥʚʘʨʷ 

2021 ʛ., ɺʣʘʜʠʚʦʩʪʦʢ; 10-ʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ çIC-MSQUARE 2021è, 6-9 ʩʝʥʪʷʙʨʷ 2021 ʛ., 

ɻʨʝʮʠʷ; ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çDevelopment of 

Science in the XXI Centuryè, 25-26 ʘʧʨʝʣʷ 2024 ʛ., ʛ. ɼʦʨʪʤʫʥʜ, ɻʝʨʤʘʥʠʷ; 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çScience and Technologiesè, 29 

ʘʧʨʝʣʷ 2024 ʛ., ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ. 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʨʘʙʦʪʝ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 6 ʧʝʯʘʪʥʳʭ 

ʨʘʙʦʪ (ʧʫʥʢʪʳ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ˉ10, 67, 83, 86 ï 87, 135), ʚ ʪʦʤ ʯʠʩʣʝ ʚ 2 

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 2 ʩʪʘʪʴʷʭ ï ʚ ʠʟʜʘʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ 

ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤʫ ʮʠʪʠʨʦʚʘʥʠʷ Scopus. ʇʦʣʫʯʝʥ 1 ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ 

(ʇʨʠʣʦʞʝʥʠʝ ɺ). 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 160 

ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 4 ʛʣʘʚʳ, ʚʚʝʜʝʥʠʝ ʠ ʟʘʢʣʶʯʝʥʠʝ, 

ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 153 ʥʘʠʤʝʥʦʚʘʥʠʡ, 90 ʨʠʩʫʥʢʦʚ, 23 ʪʘʙʣʠʮ rʠ 3 ʧʨʠʣʦʞʝʥʠʷ. 
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ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ 

ʠ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʢ.ʛ.-ʤ.ʥ. ʇʦʩʧʝʭʦʚʫ ɻ.ɹ., 

ʢ.ʛ.ʥ. ʇʦʤʦʨʮʝʚʫ ʆ.ɸ., ʜ.ʪ.ʥ. ʂʘʨʘʩʝʚʫ ʄ.ɸ., ʢ.ʪ.ʥ. ʄʘʨʠʥʠʥʫ ʄ.ɸ., ʘ ʪʘʢʞʝ 

ʢʦʣʣʝʢʪʠʚʫ ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʛʝʦʤʝʭʘʥʠʢʠ ʠ ʧʨʦʙʣʝʤ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʧʝʨʘʪʨʠʮʳ ɽʢʘʪʝʨʠʥʳ II  ʟʘ ʩʦʜʝʡʩʪʚʠʝ 

ʠ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 
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ɻʃɸɺɸ 1 ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʌʆʈʄʀʈʆɺɸʅʀʗ ʊɽʍʅʆɻɽʅʅʓʍ ʄɸʉʉʀɺʆɺ ʅɸ ʋʏɸʉʊʂɸʍ 

ʂʋʏʅʆɻʆ ɺʓʑɽʃɸʏʀɺɸʅʀʗ ɿʆʃʆʊɸ 

1.1 ɸʥʘʣʠʟ ʦʧʳʪʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʫʯʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʠʤ ʪʝʤʧʘʤ ʨʘʟʚʠʪʠʷ ʟʦʣʦʪʦʨʫʜʥʦʡ ʦʪʨʘʩʣʠ, ʈʦʩʩʠʷ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʧʦ ʜʦʙʳʯʠ ʟʦʣʦʪʘ, ʫʩʪʫʧʘʷ ʪʦʣʴʢʦ ʂʠʪʘʶ 

ʠ ɸʚʩʪʨʘʣʠʠ [73]. ʅʘ ʜʦʣʶ ʈʦʩʩʠʠ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 80% ʚʩʝʛʦ ʦʙʲʝʤʘ 

ʜʦʙʳʚʘʝʤʦʛʦ ʟʦʣʦʪʘ ʚ ɽʚʨʦʧʝ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʨʦʩʩʠʡʩʢʦʛʦ ʟʦʣʦʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. ɼʚʝ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʠ ʚʭʦʜʷʪ 

ʚ ʧʝʨʚʫʶ ʧʷʪʝʨʢʫ ʨʝʡʪʠʥʛʘ ʧʦ ʜʦʙʳʯʝ ʟʦʣʦʪʘ ʩ ʩʘʤʦʡ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ [11]. 

ʃʠʜʝʨʦʤ ʨʳʥʢʘ ʟʦʣʦʪʘ ʚ 2018 ʛʦʜʫ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʩʪʘʣʘ ʢʦʤʧʘʥʠʷ 

çʇʦʣʠʤʝʪʘʣʣè, ʩ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʜʦʙʳʯʠ 425 ʜʦʣʣʘʨʦʚ ʟʘ ʦʜʥʫ ʫʥʮʠʶ ʥʘ ʨʫʜʥʠʢʝ 

çʉʚʝʪʣʦʝè ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ, ʟʘʥʷʚʰʝʤ ʧʝʨʚʦʝ ʤʝʩʪʦ ʨʝʡʪʠʥʛʘ. ʊʨʝʪʴʶ ʧʦʟʠʮʠʶ 

ʟʘʥʠʤʘʝʪ ʢʦʤʧʘʥʠʷ çʇʦʣʶʩè, ʩ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʁʜʦʙʳʯʠ 468 ʜʦʣʣʘʨʦʚ ʟʘ ʫʥʮʠʶ 

ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ çʆʣʠʤʧʠʘʜʘè ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ. ʅʘ ʯʝʪʚʝʨʪʦʤ ʤʝʩʪʝ 

ʨʝʡʪʠʥʛʘ ʩ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʜʦʙʳʯʠ 477 ʜʦʣʣʘʨʦʚ ʟʘ ʦʜʥʫ ʫʥʮʠʶ ʨʫʜʥʠʢ çɺʦʨʦè 

ʢʦʤʧʘʥʠʠ çʇʦʣʠʤʝʪʘʣʣè ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [11]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ 2022 ʛʦʜʫ ʨʦʩʩʠʡʩʢʠʝ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʠʝ ʢʦʤʧʘʥʠʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʨʦʩʪʦʤ 

ʚʥʫʪʨʝʥʥʠʭ ʠʟʜʝʨʞʝʢ, ʚʢʣʶʯʘʷ ʠʥʬʣʷʮʠʶ ʠ ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʣʦʛʠʩʪʠʢʫ ʠʟ-ʟʘ 

ʩʙʦʝʚ ʚ ʮʝʧʦʯʢʘʭ ʧʦʩʪʘʚʦʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʦʣʦʪʘ ʦʩʪʘʝʪʩʷ ʥʠʞʝ ʩʨʝʜʥʝʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ [12].  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʟʘʧʘʩʳ ʟʦʣʦʪʘ ʚ ʈʦʩʩʠʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 69,3% ï ʟʦʣʦʪʦʨʫʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 24% ï ʢʦʤʧʣʝʢʩʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 6,7% ï ʨʦʩʩʳʧʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [73]. ʀʟ 26 ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʠʭ 

ʨʝʛʠʦʥʦʚ ʚ ʈʌ ʦʢʦʣʦ 80% ʚʩʝʛʦ ʦʙʲʝʤʘ ʜʦʙʳʯʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʩʝʛʦ 8 ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʠ (ʨʠʩʫʥʦʢ 1.1) [43, 73].  
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ʈʠʩʫʥʦʢ 1.1 ï ʇʦʢʘʟʘʪʝʣʠ ʜʦʙʳʯʠ ʟʦʣʦʪʘ ʧʦ ʨʝʛʠʦʥʘʤ ʈʌ ʚ ʛʦʜ [43] 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʘʟʚʝʜʘʥʥʳʭ ʟʘʧʘʩʦʚ ʟʦʣʦʪʘ ʚ ʈʦʩʩʠʠ (ʨʠʩʫʥʦʢ 1.2) 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʦʩʪ ʟʘʧʘʩʦʚ ʢʘʪʝʛʦʨʠʠ C2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ABC1. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʫʭʫʜʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ, ʯʪʦ ʩʚʷʟʘʥʦ 

ʢʘʢ ʩ ʠʩʯʝʨʧʘʥʠʝʤ ʣʝʛʢʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʪʘʢ ʠ ʩ ʚʦʚʣʝʯʝʥʠʝʤ 

ʚ ʨʘʟʚʝʜʢʫ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʦ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ ʦʙʲʝʢʪʦʚ [43, 46, 

73]. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʥʘʨʘʱʠʚʘʥʠʝ ʦʙʲʝʤʦʚ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʥʦ ʠ ʘʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. 

 

ʈʠʩʫʥʦʢ 1.2 ï ʈʘʟʚʝʜʘʥʥʳʝ ʟʘʧʘʩʳ ʟʦʣʦʪʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʌ [43, 73] 
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ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʦʩʧʦʣʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʟʦʣʦʪʘ ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ʪʝʭʥʦʛʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʊʘʢ ʢ 2023 ʛʦʜʫ ʦʙʲʝʤ ʜʦʙʳʯʠ ʟʦʣʦʪʘ ʠʟ ʪʝʭʥʦʛʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʦʩʪʘʚʠʣ 

1,1 ʪ. ʅʘ ʩʝʛʦʜʥʷ ʫʩʪʘʥʦʚʣʝʥʦ 30 ʪʝʭʥʦʛʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʙʘʣʘʥʩʦʚʳʤʠ 

ʟʘʧʘʩʘʤʠ ʟʦʣʦʪʘ ʚ ʦʙʲʝʤʝ 48,3 ʪ. ʂʨʦʤʝ ʪʦʛʦ, ʜʚʘ ʪʝʭʥʦʛʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʟʘʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ. ʈʘʟʚʝʜʘʥʥʳʝ ʥʘ ʥʘʯʘʣʦ 2023 ʛ. 

ʟʘʙʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ʟʦʣʦʪʘ ʪʝʭʥʦʛʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ 

ʩʦʩʪʘʚʣʷʶʪ 14,6 ʪ [73].  

ʊʘʢʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʈʦʩʩʠʠ ʩʜʝʨʞʠʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

ï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ ʠ ʨʦʩʪ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʚ ʦʪʭʦʜʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [56, 20]; 

ï ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʫʜ [22, 99]; 

ï ʧʣʦʭʦ ʨʘʟʚʠʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ [22]; 

ï ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʦʣʦʛʠʡ [3, 22]. 

ʋʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ ʧʦʙʫʞʜʘʶʪ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ, ʤʝʥʝʝ ʵʥʝʨʛʦ- 

ʠ ʨʝʩʫʨʩʦʟʘʪʨʘʪʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʝʥʪʘʙʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟʚʣʝʯʝʥʠʷ 

ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʟʦʣʦʪʘ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʪʨʫʜʘ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ (ʜʘʣʝʝ ï ʂɺ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʮʠʘʥʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʨʘʩʪʚʦʨʝʥʠʝ ʟʦʣʦʪʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʨʦʩʘʯʠʚʘʥʠʷ 

ʨʘʩʪʚʦʨʦʚ ʯʝʨʝʟ ʨʫʜʥʳʝ ʰʪʘʙʝʣʠ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʢʘʪʴ ʟʦʣʦʪʦ 

ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʨʫʜʝ ʦʪ 0,5 ʛ/ʪ [99,110]. ʐʪʘʙʝʣʠ ʂɺ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʩʳʧʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʨʫʜʳ, ʯʪʦ ʜʝʣʘʝʪ 

ʵʪʠ ʩʦʦʨʫʞʝʥʠʷ ʦʪʯʘʩʪʠ ʧʦʭʦʞʠʤʠ ʥʘ ʦʪʚʘʣʳ, ʥʦ ʩʦ ʩʚʦʝʡ ʩʧʝʮʠʬʠʢʦʡ ʩʪʨʦʝʥʠʷ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʪʦ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʜʘʣʝʝ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʶʪ ʧʨʝʜʣʦʞʝʥʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʩʩʠʚʦʚ ʂɺ ʛʠʜʨʦʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘʤʳʚʘ [97, 98]. 

ʊʝʭʥʦʣʦʛʠʷ ʂɺ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ 

ʟʘ ʨʫʙʝʞʦʤ, ʘ ʚ 90-ʭ ʛʦʜʘʭ ʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ [46,47]. ʉʧʦʩʦʙ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ 
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ʮʠʘʥʠʨʦʚʘʥʠʝʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ 1887ï1889 ʛʛ. ʈʦʙʝʨʪʦʤ ʠ ʋʠʣʴʷʤʦʤ ʌʦʨʨʝʩʪʘʤʠ 

ʩʦʚʤʝʩʪʥʦ ʩ ʭʠʤʠʢʦʤ ɼʞʦʥʦʤ ʄʘʢʘʨʪʫʨʦʤ, ʯʪʦ ʜʘʣʦ ʥʦʚʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʷʤ 

ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ ʠʟ ʨʫʜ. ɺ 1967 ʛ ɻʦʨʥʳʤ ɹʶʨʦ ʉʐɸ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʠʝ ʢʫʯʥʦʝ 

ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʟʦʣʦʪʘ ʮʠʘʥʠʨʦʚʘʥʠʝʤ, ʚ 1974-1980 ɻʦʨʥʦʝ ʙʶʨʦ ʠʥʠʮʠʠʨʦʚʘʣʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʘʛʣʦʤʝʨʘʮʠʠ ʠ ʚʧʝʨʚʳʝ ʨʝʘʣʠʟʦʚʘʣʦ ʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʘʛʣʦʤʝʨʘʮʠʠ ð ʩʦʟʜʘʥʠʝ ʧʦʨʠʩʪʦʛʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʧʝʨʝʥʦʩʠʪʴ ʥʘʛʨʫʟʢʠ ʚ ʭʦʜʝ ʫʢʣʘʜʢʠ ʚ ʰʪʘʙʝʣʴ 

ʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. [59]. ʇʨʠ ʵʪʦʤ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ ʜʦʣʞʝʥ 

ʦʙʣʘʜʘʪʴ ʦʜʥʦʨʦʜʥʳʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʫʜ, ʜʨʦʙʣʸʥʥʳʭ ʪʦʥʴʰʝ 25 ʤʤ, ʦʧʪʠʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʘʛʣʦʤʝʨʘʮʠʠ ʷʚʣʷʶʪʩʷ: ʜʦʙʘʚʣʝʥʠʝ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ð 4,5ï5 ʢʛ/ʪ ʨʫʜʳ, ʚʣʘʞʥʦʩʪʴ 

ð 12% [59]. 

ʇʝʨʚʳʝ ʤʘʩʰʪʘʙʥʳʝ ʧʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʂɺ 

ʟʦʣʦʪʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʦʤʧʘʥʠʝʡ Carlin Gold Mining ʚ 1969 ʛ 

ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ Carlin Trand, ʰʪʘʪ ʅʝʚʘʜʘ, ʉʐɸ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʮʠʘʥʠʨʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 21 ʜʥʷ ʨʫʜʳ ʰʪʘʙʝʣʷ ʂɺ 

ʚʳʩʦʪʦʡ 3,6 ʤ ʠ ʢʨʫʧʥʦʩʪʴʶ 25 ʤʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ 2 ʛ/ʪ, ʠʟʚʣʝʯʝʥʠʝ 

ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʦʩʪʘʚʠʣʦ 90% [99]. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʂɺ ʜʣʷ ʥʠʟʢʦʩʦʨʪʥʳʭ ʨʫʜ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʘʙʨʠʯʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ʆʜʥʘʢʦ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ 

ʚ ʉʐɸ ʪʝʭʥʦʣʦʛʠʷ ʂɺ ʜʦʩʪʠʛʣʘ ʪʦʣʴʢʦ ʢ ʩʝʨʝʜʠʥʝ 80-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʙʳʣ ʥʘʢʦʧʣʝʥ 

ʥʝʦʙʭʦʜʠʤʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʨʷʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ [34, 99]. ɼʦ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʝʥʠʝ ʂɺ ʩʜʝʨʞʠʚʘʣʦʩʴ ʧʦ ʧʨʠʯʠʥʝ 

ʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʮʠʘʥʠʩʪʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʦʪʢʨʳʪʳʭ 

ʧʣʦʱʘʜʢʘʭ. [99]. ʊʘʢʞʝ ʨʘʟʚʠʪʠʶ ʚʥʝʜʨʝʥʠʷ ʂɺ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʥʝʜʨʝʥʠʝ 

ʦʢʦʤʢʦʚʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ʨʫʜ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʠ ʚʦʚʣʝʢʘʪʴ ʚ ʧʨʦʮʝʩʩ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʙʝʜʥʳʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʨʫʜʳ. 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʂɺ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʷʚʣʷʶʪʩʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ çʀʨʛʠʨʝʜʤʝʪè, 

çɺʅʀʇʀʛʦʨʮʚʝʪè, çɺʅʀʀʧʨʦʟʦʣʦʪʦè. ʇʝʨʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʂɺ 
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ʟʦʣʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʫʩʪʘʥʦʚʢʫ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

çɺʘʩʠʣʴʢʦʚʩʢʦʝè (ɸʢʤʦʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʢʦʡ ʉʉʈ) ʚ 1991 ʛʦʜʫ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 300 ʪʳʩ. ʪʦʥʥ ʨʫʜʳ ʚ ʛʦʜ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ 2 ʛ/ʪ [99]. 

ɺ 90-ʭ ʛʦʜʘʭ ʠʥʩʪʠʪʫʪ çʀʨʛʠʨʝʜʤʝʪè ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʚʝʨʰʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ 

ʧʦʣʫʧʨʦʤʳʰʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʣ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʛʣʘʤʝʥʪʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʟʦʣʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʅɻ: ʄʘʡʩʢʦʝ, ʇʦʢʨʦʚʩʢʦʝ, ʉʫʟʜʘʣʴʩʢʦʝ, ʄʘʢʤʘʣʴʩʢʦʝ, 

ɼʝʣʴʤʘʯʠʢ, ʉʚʝʪʣʠʥʩʢʦʝ, ʆʣʠʤʧʠʘʜʘ, ɸʤʘʟʘʨʢʘʥ, ʄʘʨʜʞʘʥʙʫʣʘʢ ʠ ʜʨʫʛʠʭ [33]. 

ʊʝʭʥʦʣʦʛʠʷ ʂɺ ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ, ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʠ ʫʯʘʩʪʠʠ 

ʠʥʩʪʠʪʫʪʘ çʀʨʛʠʨʝʜʤʝʪè ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʜʦʙʳʯʝ ʟʦʣʦʪʘ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ: 

ʌʠʟʢʫʣʴʪʫʨʥʦʝ-ʍʦʣʦʜʥʦʝ, ʂʫʨʘʥʘʭʩʢʦʝ, ɿʘʙʘʡʢʘʣʴʩʢʠʡ ɻʆʂ, ʉʘʤʦʣʘʟʦʚʩʢʦʝ, 

ʉʚʝʪʣʠʥʩʢʦʝ, ʇʦʛʨʦʤʥʦʝ, ʉʘʨʠ-ɻʫʥʘʡ ʠ ʜʨ. [33, 88].  

ʆʧʳʪ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ ʠʟ ʙʝʜʥʦʛʦ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʟʘʙʘʣʘʥʩʦʚʳʭ 

ʠ ʙʝʜʥʳʭ ʨʫʜ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʂɺ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʘʙʨʠʯʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʤʝʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʠʤʠ 

ʢʘʧʠʪʘʣʴʥʳʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚ ʪʨʫʜʦʝʤʢʠʭ ʧʨʦʮʝʩʩʘʭ ʧʦ ʠʟʤʝʣʴʯʝʥʠʶ ʠ ʦʙʦʛʘʱʝʥʠʶ ʨʫʜʳ [55, 58, 65]. ʇʦʵʪʦʤʫ 

ʜʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʠʥʞʝʥʝʨʥʫʶ ʧʨʘʢʪʠʢʫ ʪʝʭʥʦʣʦʛʠʠ 

ʂɺ ʟʦʣʦʪʘ ʚʢʣʶʯʘʝʪ ʦʙʦʩʥʦʚʘʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ 

ʚ ʪʦʤ ʯʠʩʣʝ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʭʚʦʩʪʘʭ ʠ ʦʪʚʘʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. [51]. ɼʣʷ ʵʪʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʜʨʦʙʣʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʨʫʜʳ, ʝʝ ʫʢʣʘʜʢʠ 

ʚ ʤʥʦʛʦʷʨʫʩʥʳʝ ʰʪʘʙʝʣʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʮʠʢʣʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʂɺ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʦʪʩʳʧʢʫ ʠ ʫʜʘʣʝʥʠʝ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʦʚʪʦʨʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ [50,99]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤʧʘʥʠʷ çʇʦʣʶʩè, ʟʘʥʠʤʘʶʱʘʷ ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʟʦʣʦʪʘ ʚ ʤʠʨʝ, ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪ ʪʝʭʥʦʣʦʛʠʶ ʂɺ [11, 80]. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ, ʢʦʤʧʘʥʠʝʡ ʧʘʨʘʣʣʝʣʴʥʦ 

ʩ ʬʘʙʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʂɺ ʟʦʣʦʪʘ ʤʝʪʦʜʦʤ 

ʧʨʷʤʦʛʦ ʮʠʘʥʠʨʦʚʘʥʠʷ ʩ ʠʟʚʣʝʯʝʥʠʝʤ ʧʦʨʷʜʢʘ 90% ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-
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ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ 0,7 ʛ/ʪ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

ʧʦ ʨʫʜʝ ʙʦʣʝʝ 1500 ʪʳʩ. ʪ ʚ ʛʦʜ ʠ ʦʙʱʠʤʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʝʝ 500 ʪ [54,74,79]. ʇʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʂɺ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ 1956 ʛ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ 

ʚ ʦʪʚʘʣʳ ʩʢʣʘʜʠʨʦʚʘʣʘʩʴ ʧʦʨʦʜʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ, ʧʨʝʚʳʰʘʶʱʠʤ ʧʨʠʛʦʜʥʦʝ 

ʜʣʷ ʬʘʙʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. ɼʘʣʴʥʝʡʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʂɺ 

ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʥʘ ʤʥʦʛʠʝ ʛʦʜʳ 

ʚʧʝʨʝʜ, ʯʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʚʳʙʦʨ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʝʭʥʦʛʝʥʥʳʝ ʤʘʩʩʠʚʳ ʰʪʘʙʝʣʝʡ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ 

ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ. 

1.2 ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ 

ʄʥʦʛʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚʥʝʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ 

ʚ ʨʘʟʚʠʪʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʂɺ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʨʦʮʝʩʩʦʚ ʂɺ 

ʟʘʥʠʤʘʣʠʩʴ ʇ.ɹ. ɸʚʜʝʝʚ, ɺ.ɾ. ɸʨʝʥʩ, ɺ.ɸ. ɸʨʪʫʰʢʝʚʠʯ, ʖ.ʀ. ʈʫʙʮʦʚ, 

ʉ.ɹ. ʊʘʪʘʫʨʦʚ, ɺ.ɸ. ʏʘʥʪʫʨʠʷ, ʄ. ʀ. ʌʘʟʣʫʣʣʠʥ. ʈʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʩʭʝʤ ʂɺ ʧʦʩʚʷʱʝʥʳ ʪʨʫʜʳ ɺ.ɸ. ɹʦʯʘʨʦʚʘ, ɸ.ɽ. ɺʦʨʦʙʴʝʚʘ, 

ʉ.ʉ. ɻʫʜʢʦʚʘ, ɺ.ʇ. ɼʨʦʙʘʜʝʥʢʦ, ɼ.ʇ. ʃʦʙʘʥʦʚʘ, ɺ.ɺ. ʃʦʜʝʡʱʠʢʦʚʘ. 

ʅʘʜ ʧʦʚʳʰʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʂɺ ʨʘʙʦʪʘʣʠ ʃ.ʀ. ɺʦʜʦʣʘʟʦʚ, 

ʅ.ʇ. ʃʘʚʝʨʦʚ, ʅ.ɻ. ʄʘʣʫʭʠʥ, ɻ.ɻ. ʄʠʥʝʝʚ, ɸ.ɺ. ʈʘʰʢʠʥ, ʖ.ʅ. ʈʝʟʥʠʢ, 

ɻ.ɺ. ʉʠʜʝʣʴʥʠʢʦʚʘ, ɻ.ɸ. ʉʪʨʦʛʘʥʦʚ, ɸ.ʇ. ʊʘʪʘʨʠʥʦʚ, ʄ.ʀ. ʌʘʟʣʫʣʣʠʥ, 

ɸ.ɺ. ʌʘʪʴʷʥʦʚ, ɻ.ʍ. ʍʯʝʷʥ, ʃ.ɺ. ʐʫʤʠʣʦʚʘ, ʀ.ɸ. ʗʰʢʠʥ. ɻʝʦʤʝʭʘʥʠʯʝʩʢʠʤ 

ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʰʪʘʙʝʣʝʡ ʂɺ ʟʘʥʠʤʘʣʠʩʴ ɺ.ʂ. ɹʘʛʘʟʝʝʚ, ʅ.ɻ. ɺʘʣʠʝʚ, 

ʉ.ɺ. ɻʨʠʥʯʝʥʢʦ, ʗ.ɺ.  ʃʫʰʥʠʢʦʚ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʂɺ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʵʪʘʧʳ [5, 34, 72, 97]: ʧʦʜʘʯʫ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʨʫʜʥʠʢʘ ʣʠʙʦ ʢʘʨʴʝʨʘ; 

ʧʦʜʛʦʪʦʚʢʫ ʨʫʜʳ ʧʦʩʨʝʜʩʪʚʦʤ ʜʨʦʙʣʝʥʠʷ ʣʠʙʦ ʢʦʤʙʠʥʘʮʠʠ ʜʨʦʙʣʝʥʠʷ 

ʠ ʘʛʣʦʤʝʨʘʮʠʠ ð ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʫʜʥʳʡ ʤʘʪʝʨʠʘʣ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʥʠʩʪʳʭ ʠ ʧʳʣʝʚʘʪʳʭ ʯʘʩʪʠʮ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʣʫʯʰʝʥʠʷ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʱʝʣʘʯʠʚʘʥʠʠ ʟʦʣʦʪʘ ʠʟ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ) 
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ʧʨʠʤʝʥʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʢʦʤʢʦʚʘʥʠʝ. ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʞʝʥʝʨʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʦʩʥʦʚʘʥʠʷ ʰʪʘʙʝʣʷ ʠ ʩʦʦʨʫʞʝʥʠʝ ʰʪʘʙʝʣʷ, ʧʦʜʘʯʘ ʚʳʱʝʣʘʯʠʚʘʶʱʠʭ 

ʨʘʩʪʚʦʨʦʚ ʩ ʟʘʜʘʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʨʦʰʝʥʠʷ, ʩʙʦʨ ʠ ʦʪʚʝʜʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʨʘʩʪʚʦʨʦʚ, ʠʟʚʣʝʯʝʥʠʝ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʉʦʦʨʫʞʝʥʠʝ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ ʚʢʣʶʯʘʝʪ ʫʩʪʨʦʡʩʪʚʦ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ 

ʩ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʳʤ ʵʢʨʘʥʦʤ ʚ ʦʩʥʦʚʘʥʠʠ, ʦʨʛʘʥʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ 

ʩ ʧʦʜʘʯʝʡ ʚʳʱʝʣʘʯʠʚʘʶʱʠʭ ʨʘʩʪʚʦʨʦʚ ʚ ʨʫʜʥʫʶ ʤʘʩʩʫ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʢʫ ʩʠʩʪʝʤʳ 

ʜʨʝʥʘʞʘ ʜʣʷ ʦʪʚʦʜʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʦʚ. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʟʘʚʠʩʷʪ ʦʪ ʤʦʨʬʦʣʦʛʠʠ ʤʝʩʪʥʦʩʪʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ [5, 34, 99]. 

ʇʣʦʱʘʜʢʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʂɺ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ: ʥʘ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʩʢʣʦʥʘʭ, ʙʝʨʝʛʘʭ ʨʝʢ 

ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʚ ʭʦʣʤʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ ʩ ʨʘʟʚʠʪʦʡ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʴʶ, 

ʘ ʪʘʢʞʝ ʚ ʧʨʝʜʛʦʨʴʷʭ ʠ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨ. ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʘʩʪʢʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʪʠʧ ʧʣʦʱʘʜʢʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʥʘʢʣʦʥʥʦʡ (ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʦʜʠʥʦʯʥʳʭ ʣʠʙʦ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʰʪʘʙʝʣʝʡ), ʚ ʧʨʠʨʦʜʥʦʡ ʣʦʞʙʠʥʝ ʠʣʠ ʥʘ ʩʢʣʦʥʝ 

ʛʦʨʳ ʩ ʚʳʝʤʢʦʡ (ʨʠʩʫʥʦʢ 1.3) [5]. 

ɺ ʩʚʷʟʠ ʩ ʫʭʫʜʰʝʥʠʝʤ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʩ ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ 

ʨʘʟʤʝʱʝʥʠʝ ʰʪʘʙʝʣʝʡ ʂɺ ʚ ʦʪʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʘʨʴʝʨʘ, ʯʪʦ ʥʝ ʪʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʪʯʫʞʜʝʥʠʷ ʟʝʤʝʣʴ, ʩʥʷʪʠʷ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʚʦʟʢʫ ʨʫʜʳ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʪʘʧʦʤ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʂɺ, ʦʪ ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʚʳʱʝʣʘʯʠʚʘʶʱʠʭ 

ʨʘʩʪʚʦʨʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʙʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʆʜʥʠʤ ʠʟ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʰʪʘʙʝʣʶ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ ʫʧʣʦʪʥʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ, ʧʦʩʢʦʣʴʢʫ ʠʟʙʳʪʦʯʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʫʭʫʜʰʝʥʠʶ ʫʩʣʦʚʠʡ ʬʠʣʴʪʨʘʮʠʠ. 
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ʈʠʩʫʥʦʢ 1.3 ï ʉʭʝʤʳ ʨʘʟʤʝʱʝʥʠʷ ʰʪʘʙʝʣʝʡ ʂɺ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [5]: ʘïʚ ï ʦʪʚʘʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ (ʘ) 

ʠ ʥʘʢʣʦʥʥʦʡ (ʙ) ʧʦʚʝʨʭʥʦʩʪʷʭ ʠ ʚ ʦʪʨʘʙʦʪʘʥʥʦʤ ʢʘʨʴʝʨʝ (ʚ); ʛïʝ ï ʰʪʘʙʝʣʠ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʜʨʝʥʠʨʦʚʘʥʠʝʤ ʨʘʩʪʚʦʨʦʚ 

ʚ ʙʦʢʦʚʳʝ (ʛ) ʠ ʧʦʜʰʪʘʙʝʣʴʥʳʝ (ʜ) ʚʳʝʤʢʠ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʩʢʣʦʥʝ (ʝ); ʞïʠ ï 

ʰʪʘʙʝʣʠ, ʩʦʦʨʫʞʸʥʥʳʝ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ (ʞ) ʠ ʥʘʢʣʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʙʝʟ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ (ʟ) ʠ ʩ ʥʠʤ (ʠ); ʢ ï ʢʫʯʠ, ʦʪʩʳʧʘʥʥʳʝ 

ʚ ʟʘʣʠʚʘʝʤʫʶ ʨʝʘʛʝʥʪʦʤ ʠʣʠ ʚʦʜʦʡ ʝʤʢʦʩʪʴ; ʣ ï ʪʦʥʢʠʡ ʩʣʦʡ ʢʦʥʮʝʥʪʨʘʪʘ ʧʦʩʣʝ 

ʟʘʤʝʩʘ ʩ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʨʝʘʛʝʥʪʘ 

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʪʘʙʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʝʛʦ ʢʨʫʧʥʦʩʪʴʶ, ʧʨʦʯʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʣʦʱʘʜʢʠ.  

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʵʢʦʥʦʤʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ (ʜʣʷ ʫʢʣʘʜʢʠ ʥʠʞʥʝʛʦ ʩʣʦʷ) ʠ ʬʨʦʥʪʘʣʴʥʳʭ 

ʧʦʛʨʫʟʯʠʢʦʚ (ʜʣʷ ʧʦʩʣʦʡʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʰʪʘʙʝʣʷ). ʆʜʥʘʢʦ ʚʳʩʦʪʘ ʦʪʚʘʣʦʚ 

ʧʨʠ ʪʦʤ ʦʛʨʘʥʠʯʝʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 4,3 ʤ [5]: ʇʦʚʳʰʝʥʠʝ ʚʳʩʦʪʳ ʰʪʘʙʝʣʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʫʜʝʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ. ʊʘʢ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʪʘʙʝʣʝʡ ʚʳʩʦʪʦʡ ʩʚʳʰʝ 4 ʤ 

ʧʨʠʤʝʥʷʶʪʩʷ ʦʪʚʘʣʦʦʙʨʘʟʦʚʘʪʝʣʠ ʠ ʵʢʩʢʘʚʘʪʦʨʳ-ʜʨʘʛʣʘʡʥʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʚʝʩʪʠ 

ʫʧʣʦʪʥʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ ʟʘ ʩʯʸʪ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ. 
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ɹʫʣʴʜʦʟʝʨʥʳʡ ʩʧʦʩʦʙ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʪʘʙʝʣʷ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʧʨʦʯʥʳʭ ʨʫʜ (ʥʘʧʨʠʤʝʨ, ʤʝʩʪʦʨʦʞʜʝʥʠʷ çʄʘʡʩʢʦʝè, çʏʘʟʳ-

ɻʦʣè, çɹʘʤʩʢʦʝè), ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʡ ʤʘʪʝʨʠʘʣ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥ 

ʫʧʣʦʪʥʝʥʠʶ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ. ʕʪʦʪ ʤʝʪʦʜ ʵʬʬʝʢʪʠʚʥʦ ʩʦʯʝʪʘʝʪʩʷ 

ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʨʫʜʳ (ʜʨʦʙʣʝʥʠʝ ʜʦ -20 ʤʤ, ʛʨʦʭʦʯʝʥʠʝ, 

ʮʝʤʝʥʪʘʮʠʷ), ʢʘʢ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ çʇʨʠʤʦʨʩʢʦʝè 

ʠ çɹʘʤʩʢʦʝè [5, 34]: 

ɼʣʷ ʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ ʠ ʭʚʦʩʪʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʥʠʟʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ, ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ ʢʦʥʚʝʡʝʨʥʦ-ʩʪʘʢʝʨʥʳʡ ʩʧʦʩʦʙ ʫʢʣʘʜʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʟ ʫʧʣʦʪʥʝʥʠʷ. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ çʇʦʢʨʦʚʩʢʦʝè, ʛʜʝ ʩʬʦʨʤʠʨʦʚʘʥ 

ʰʪʘʙʝʣʴ ʚʳʩʦʪʦʡ 6 ʤ [34]. ɺr ʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʪʘʙʝʣʷ ʜʦʣʞʝʥ 

ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʩʚʦʡʩʪʚʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʳʨʴʷ, ʪʘʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʫʩʣʦʚʠʷ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʬʠʣʴʪʨʘʮʠʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʟʘʪʨʘʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʰʪʘʙʝʣʠ ʂɺ ʦʪʥʦʩʷʪʩʷ 

ʢ ʪʝʭʥʦʛʝʥʥʳʤ ʥʘʩʳʧʥʳʤ ʤʘʩʩʠʚʘʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʚ ʥʝʢʦʪʦʨʦʡ 

ʩʪʝʧʝʥʠ ʢʘʢ ʦʪʚʘʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʠʤʝʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

- ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʨʝʞʠʤ ʚ ʧʨʦʮʝʩʩʝ ʦʨʦʰʝʥʠʷ ʨʘʩʪʚʦʨʘʤʠ ʩ ʟʘʜʘʥʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ; 

- ʜʨʝʥʘʞʥʳʡ ʩʣʦʡ ʚ ʦʩʥʦʚʘʥʠʠ ʩ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʤ ʧʦʢʨʳʪʠʝʤ; 

- ʫʢʣʦʥ ʦʩʥʦʚʘʥʠʷ 2ʦï7ʦ ʜʣʷ ʦʪʚʦʜʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʦʩʣʝ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ. 

1.3 ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʰʪʘʙʝʣʝʡ ʢʫʯʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ʅʘ ʬʦʥʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʂɺ ʟʦʣʦʪʘ ʦʩʥʦʚʥʦʡ 

ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ, 

ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ 

ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ [62]. ʇʘʨʘʤʝʪʨʳ ʦʪʢʦʩʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʫʩʣʦʚʠʷ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ 
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ʰʪʘʙʝʣʝʡ ʂɺ, ʦʙʫʩʣʦʚʣʝʥʳ ʩʦʚʦʢʫʧʥʳʤ ʚʣʠʷʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʧʨʠʨʦʜʥʳʭ 

ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ [36, 37, 70]. ʇʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ ʚʩʣʝʜʩʪʚʠʝ 

ʠʭ ʥʝʜʦʫʯʝʪʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʞʝʨʪʚʘʤ, ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜʘʯʠ 

ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʦʨʦʰʝʥʠʷ, ʧʦʚʨʝʜʠʪʴ ʜʨʝʥʘʞʥʫʶ ʩʠʩʪʝʤʫ ʪʨʫʙ, ʘ ʪʘʢʞʝ ʦʢʘʟʘʪʴ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʮʠʘʥʠʜʘ ʚ ʧʦʨʦʜʥʳʡ ʤʘʩʩʠʚ ʚ ʦʩʥʦʚʘʥʠʠ ʰʪʘʙʝʣʷ, 

ʘ ʟʘʪʝʤ ʠ ʚ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ [99]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʦʧʳʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʤʘʩʩʠʚʦʚ ʥʘ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʥʘʣʠʯʠʝ ʤʝʪʦʜʠʢ ʧʨʦʛʥʦʟʘ ʠʭ ʩʦʩʪʦʷʥʠʷ [20] 

ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʂɺ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʠʟʚʝʩʪʥʦ 

ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʘʚʘʨʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʪʝʨʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʲʝʢʪʦʚ ʂɺ ʟʦʣʦʪʘ, 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʠʞʝ. 

ɺ ʧʨʘʢʪʠʢʝ ʠʟʚʝʩʪʝʥ ʩʣʫʯʘʡ ʦʙʨʫʰʝʥʠʷ ʥʘ ʰʪʘʙʝʣʝ ʂɺ ʧʣʦʱʘʜʢʠ 

ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʝʛʦ ʨʫʜʥʠʢʘ Bellavista, ʂʦʩʪʘ-ʈʠʢʘ ʚ ʦʢʪʷʙʨʝ 2007 ʛʦʜʘ (ʨʠʩʫʥʦʢ 

1.4) [145]. ʆʙʲʝʤ ʦʧʦʣʟʥʷ ʦʮʝʥʠʚʘʝʪʩʷ ʦʢʦʣʦ 35 ʤʣʥ ʤį ʨʫʜʥʦʡ ʤʘʩʩʳ. ʂʘʢ ʧʦʢʘʟʘʣʦ 

ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʢ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʚʝʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʙʚʦʜʥʝʥʠʝ ʨʫʜʥʦʛʦ 

ʰʪʘʙʝʣʷ ʚʩʣʝʜʩʪʚʠʝ ʩʝʟʦʥʥʳʭ ʧʨʦʣʠʚʥʳʭ ʜʦʞʜʝʡ. ʊʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʨʫʞʝʥʠʷ ʧʨʦʝʢʪʫ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ 

ʤʦʥʠʪʦʨʠʥʛʫ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ. 

 

ʈʠʩʫʥʦʢ 1.4 ï ʆʙʱʠʡ ʚʠʜ ʰʪʘʙʝʣʷ ʧʨʦʱʘʜʢʠ ʂɺ ʟʦʣʦʪʘ ʨʫʜʥʠʢʘ Bellavista, 

ʂʦʩʪʘ-ʈʠʢʘ [145] 
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ʇʦʟʜʥʝʝ ʚ 2024 ʛʦʜʫ ʝʱʝ ʦʜʠʥ ʢʨʫʧʥʳʡ ʦʧʦʣʟʝʥʴ ʧʨʦʠʟʦʰʝʣ ʥʘ ʧʣʦʱʘʜʢʝ ʂɺ 

ʥʘ ʟʦʣʦʪʦʤ ʨʫʜʥʠʢʝ Eagle ʚ ʖʢʦʥʝ, ʂʘʥʘʜʘ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʥʝʝ ʫʞʝ ʚʦʟʥʠʢʘʣʠ 

ʧʨʦʙʣʝʤʳ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ [143]. ʆʙʲʝʤ ʦʙʨʫʰʠʚʰʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ ʦʢʦʣʦ 4 ʤʣʥ ʤį, 

ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʨʝʣʴʝʬʫ ʤʝʩʪʥʦʩʪʠ ʧʨʠʚʝʣʦ ʢ ʦʙʨʫʰʝʥʠʶ ʤʘʪʝʨʠʘʣʘ ʧʦ ʜʣʠʥʝ ʥʘ 

ʦʢʦʣʦ 1,4 ʢʤ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʰʠʨʠʥʝ ʦʢʦʣʦ 370 ʤʝʪʨʦʚ. ɸʥʘʣʠʟ ʘʚʘʨʠʠ ʧʦʟʚʦʣʠʣ 

ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ: 

ʥʘʣʠʯʠʝ ʩʣʘʙʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʦʩʥʦʚʘʥʠʠ ʰʪʘʙʝʣʷ; ʥʘʢʦʧʣʝʥʠʝ ʚʦʜʳ ʚʥʫʪʨʠ ʰʪʘʙʝʣʷ 

ʠ/ʠʣʠ ʧʦʜ ʥʠʤ; ʧʝʨʝʛʨʫʟʢʘ ʥʘʩʳʧʠ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ. 

ɺ ʠʪʦʛʝ ʧʨʠʦʩʪʘʥʦʚʢʘ ʨʘʙʦʪʳ ʨʫʜʥʠʢʘ ʧʨʠʚʝʣʘ ʢ ʧʦʪʝʨʝ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ 

ʬʠʥʘʥʩʦʚʳʤ ʠʟʜʝʨʞʢʘʤ ʢʦʤʧʘʥʠʠ Victoria Gold, ʘ ʪʘʢʞʝ ʢʨʫʧʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʫʨʦʥʫ ʜʣʷ ʨʝʛʠʦʥʘ [143]. 

ɺ ʪʦʤ ʞʝ 2024 ʛʦʜʫ, 13 ʬʝʚʨʘʣʷ, ʥʘ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʝʤ ʨʫʜʥʠʢʝ ʏʸʧʣʝʨ 

ʚ ʧʨʦʚʠʥʮʠʠ ʕʨʟʠʥʜʞʘʥ, ʊʫʨʮʠʷ, ʪʘʢʞʝ ʧʨʦʠʟʦʰʝʣ ʢʨʫʧʥʳʡ ʦʧʦʣʟʝʥʴ ʥʘ ʧʣʦʱʘʜʢʝ 

ʂɺ, ʧʨʠʚʝʜʰʠʡ ʢ ʛʠʙʝʣʠ 9 ʯʝʣʦʚʝʢ. ʆʙʲʝʤ ʨʫʜʳ ʧʨʠ ʩʤʝʱʝʥʠʠ ʩʦʩʪʘʚʠʣ, 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʦʮʝʥʢʘʤ, ʙʦʣʝʝ 10 ʤʣʥ ʤį. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʟʘʚʠʩʠʤʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʞʝʥʝʨʥʦ-

ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʡ ʬʠʨʤʦʡ Call & Nicholas Inc. (CNI), ʦʧʨʝʜʝʣʝʥʘ ʦʩʥʦʚʥʘʷ 

ʧʨʠʯʠʥʘ ʠʥʮʠʜʝʥʪʘ: ʥʝʢʦʨʨʝʢʪʥʘʷ ʦʮʝʥʢʘ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʢʦʥʪʘʢʪʝ 

ʩ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʰʝʣ ʥʝʜʦʫʯʝʪ 

ʧʣʘʩʪʠʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʦʩʥʦʚʘʥʠʠ ʥʘʩʳʧʠ, ʯʪʦ ʚʳʟʚʘʣʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʫʶ 

ʧʦʪʝʨʶ ʫʩʪʦʡʯʠʚʦʩʪʠ. ɼʝʪʘʣʴʥʦʝ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʳʷʚʠʣʦ ʧʨʠʟʥʘʢʦʚ ʚʣʠʷʥʠʷ 

ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʟʙʳʪʦʯʥʦʝ ʚʦʜʦʥʘʩʳʱʝʥʠʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ, 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʝʨʝʛʨʫʟʢʠ [144]. 

ɼʘʥʥʳʝ ʩʣʫʯʘʠ ʧʦʜʯʝʨʢʠʚʘʪʁ ʚʘʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʠ ʧʦʣʥʦʛʦ ʫʯʝʪʘ ʬʘʢʪʦʨʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʧʦʚʣʠʷʪʴ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʰʪʘʙʝʣʝʡ ʂɺ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʩʦʦʨʫʞʝʥʠʷ 

ʠ ɻ ʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʮʝʥʢʠ ʨʠʩʢʦʚ 

ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʜʦʙʥʳʭ ʘʚʘʨʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʦʞʝʥʥʦʡ ɻ.ʃ. ʌʠʩʝʥʢʦ 

ʠ ʚʦʰʝʜʰʝʡ ʚ ʧʦʩʦʙʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ [70, 113] 

ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʦʨʦʚ ʢʘʨʴʝʨʦʚ ʠ ʦʪʚʘʣʦʚ ʦʙʱʝʡ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʬʘʢʪʦʨʦʚ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ ʫʯʘʩʪʢʦʚ ʂɺ ʟʦʣʦʪʘ ʚʳʜʝʣʠʪʴ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ (ʨʠʩʫʥʦʢ 1.5). 

 

ʈʠʩʫʥʦʢ 1.5 ï ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʰʪʘʙʝʣʝʡ ʂɺ ʥʘ ʦʩʥʦʚʝ 

[113] ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ  

ʉʨʝʜʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʦʤʠʤʦ ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʟʘʜʘʯ 

ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʩʥʦʚʘʥʠʷ 

ʦʪʢʦʩʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʰʪʘʙʝʣʷ ʂɺ ʦʧʨʝʜʝʣʷʶʪ ʚʝʱʝʩʪʚʝʥʥʳʡ 

ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʫʜʥʦʛʦ ʤʘʩʩʠʚʘ, ʝʛʦ ʩʪʨʦʝʥʠʝ, ʧʨʦʯʥʦʩʪʥʳʝ 

ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʨʫʜ ʠ ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʜʣʷ ʰʪʘʙʝʣʝʡ ʂɺ ʬʘʢʪʦʨʳ 

ʦʢʘʟʳʚʘʶʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜʥʦʛʦ ʤʘʩʩʠʚʘ 

ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ɻ ʢʩʧʣʫʘʪʘʮʠʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʷʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪ [87]. 

ɺʚʠʜʫ ʩʧʝʮʠʬʠʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʝʡ ʂɺ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʦʮʝʥʢʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʫʜʥʦʛʦ ʤʘʩʩʠʚʘ, ʧʦʜʚʝʨʞʝʥʥʦʛʦ 

ʦʨʦʰʝʥʠʶ ʨʘʩʪʚʦʨʘʤʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ ʜʣʷ ʰʪʘʙʝʣʝʡ ʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ, 
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ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠʭ ʫʚʣʘʞʥʝʥʠʠ ʠ ʨʘʟʤʦʢʘʥʠʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʨʘʟʨʫʰʝʥʠʝ ʦʢʘʪʳʰʝʡ. ʅʝʜʦʫʯʝʪ ʵʪʦʛʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʵʬʬʝʢʪʘ 

ʦʢʦʤʢʦʚʘʥʠʷ ʨʫʜʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʝʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʣʠʥʟ ʠ ʧʨʦʩʣʦʝʚ, ʘ ʧʨʠ ʥʘʠʭʫʜʰʝʤ ʩʮʝʥʘʨʠʠ ʢ ʧʦʪʝʨʝ 

ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʩʩʠʚʘ [113]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʫʜʥʦʛʦ ʤʘʩʩʠʚʘ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʠ ʧʨʦʛʥʦʟ ʠʭ ʠʟʤʝʥʝʥʠʷ 

ʚʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʂɺ [32]. 

ɽʱʝ ʦʜʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʝʡ ʂɺ ʷʚʣʷʝʪʩʷ ʫʢʣʦʥ 

ʠʭ ʦʩʥʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ 2ʦ ï 7ʦ ʜʣʷ ʦʪʪʦʢʘ ʨʘʩʪʚʦʨʦʚ, ʯʪʦ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʩʩʠʚʘ [5]. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʪʝʨʴ 

ʨʘʩʪʚʦʨʦʚ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʦʩʥʦʚʘʥʠʠ ʥʘ ʫʯʘʩʪʢʘʭ ʂɺ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʚʩʝʛʜʘ ʫʢʣʘʜʳʚʘʶʪ ʵʢʨʘʥ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ 

ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʩʜʚʠʛʫ ʥʘ ʢʦʥʪʘʢʪʝ ʩʣʦʝʚ ʤʘʩʩʠʚʘ [37, 56, 52]. 

ʋʯʸʪ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʘʡʦʥʘ ʧʨʠ ʨʘʩʯʸʪʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ ʂɺ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʧʘʨʘʤʝʪʨʦʚ, 

ʦʪʨʘʞʘʶʱʠʭ ʧʦʚʝʜʝʥʠʝ ʛʨʫʥʪʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʰʪʘʙʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʇʝʨʚʠʯʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦ ʜʝʡʩʪʚʫʶʱʠʤ 

ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʨʪʳ ʦʮʝʥʢʠ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ (OCP-2015), ʘ ʪʘʢʞʝ ʥʦʨʤʘʪʠʚ ʉʇ 14.13330.2018 

çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʇ 14.13330.2018 

ʩʝʡʩʤʠʯʥʦʩʪʴ ʧʨʠ ʨʘʩʯʝʪʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ 

ʧʦʢʘʟʘʪʝʣʷ ʚ 6 ʙʘʣʣʦʚ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʨʠ ʧʨʠʥʷʪʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ ʧʨʠ ʨʘʩʯʸʪʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʥʘ ʫʯʘʩʪʢʘʭ ʂɺ ʫʯʠʪʳʚʘʶʪʩʷ ʧʫʪʝʤ ʦʮʝʥʢʠ 

ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ 

ʚ ʧʨʦʮʝʩʩʝ ʦʨʦʰʝʥʠʷ ʨʘʩʪʚʦʨʘʤʠ. ʇʨʠ ʦʮʝʥʢʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʤʘʩʩʠʚʝ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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ʇʦʵʪʦʤʫ ʦʧʨʝʜʝʣʷʶʱʠʤ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʨʫʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʝʛʦ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʥʘʣʠʯʠʷ ʤʝʣʢʠʭ ʯʘʩʪʠʮ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʟʘʢʫʧʦʨʠʚʘʥʠʶ 

ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴʶ ʫʧʣʦʪʥʝʥʠʷ ʨʫʜʳ ʚ ʪʝʣʝ ʰʪʘʙʝʣʷ [18, 37, 

54,130]. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʚʦʟʤʦʞʥʦʝ ʥʘʣʠʯʠʝ ʢʨʠʦʣʠʪʦʟʦʥʳ ʠʤʝʶʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʧʦʨʷʜʢʘ 65% ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʡʦʥʘʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ (ʜʘʣʝʝ ï ʄʄʇ). ʕʪʠ ʦʙʣʘʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʠʣʠ ʨʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ. 

ʀʤʝʥʥʦ ʟʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʫʧʥʳʝ ʟʦʣʦʪʦʨʫʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʅʘʪʘʣʢʠʥʩʢʦʝ ʚ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʅʝʞʜʘʥʠʥʩʢʦʝ ʚ ʈʝʩʧʫʙʣʠʢʝ (ʉʘʭʘ) ʗʢʫʪʠʷ, 

ʄʘʡʩʢʦʝ ʚ ʏʫʢʦʪʩʢʦʡ ɸʆ ʠ ʜʨ. ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ ʥʘ ʫʯʘʩʪʢʘʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʄʄʇ ʫʞʝ ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ 

ʘʢʪʠʚʥʦ ʚʚʦʜʠʪʴʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʙʫʜʫʱʝʤ [47,51,58]. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʦʯʝʥʴ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʚ ʪʝʭʥʦʛʝʥʥʳʭ 

ʤʘʩʩʠʚʘʭ. ʅʘʧʨʠʤʝʨ, ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʩʘʯʠʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʝʩʪʠ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʫʩʣʦʚʠʷʭ 

ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʘʪ ʥʘ ʧʦʜʦʛʨʝʚ ʨʘʩʪʚʦʨʦʚ ʠ ʫʪʝʧʣʝʥʠʝ 

ʰʪʘʙʝʣʷ. ɺ ʩʣʫʯʘʝ ʢʦʥʩʝʨʚʘʮʠʠ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ ʥʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʮʠʢʣʦʚ ʧʨʦʤʝʨʟʘʥʠʷ ʠ ʦʪʪʘʠʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʥʘ ʚʝʱʝʩʪʚʝʥʥʳʡ 

ʩʦʩʪʘʚ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʳʨʴʷ [47]. ʂ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʠʟ ʥʠʭ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʦʪʢʦʩʘʭ ʤʘʩʩʠʚʦʚ, ʜʝʬʣʷʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʘ ʪʘʢʞʝ ʠʩʧʘʨʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʮʠʘʥʠʜʘ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʥʘʩʳʱʝʥʠʝ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʫʧʨʘʚʣʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ [119, 138]. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʨʠʦʣʠʪʦʩʠʩʪʝʤ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʘʥʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʚ ʪʦʣʱʘʭ 
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ʄʄʇ ʧʨʠʨʦʜʥʳʭ ʣʴʜʦʚ ʠ ʠʭ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʘʤ. ʇʨʠ ʜʝʬʦʨʤʘʮʠʷʭ 

ʪʦʣʱʠ ʄʄʇ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʦʭʚʘʪʳʚʘʶʱʠʝ ʙʦʣʴʰʠʝ ʤʘʩʩʳ ʧʦʨʦʜ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʦʪʨʘʙʦʪʢʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ. ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʢʨʠʦʣʠʪʦʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʠʪʤʠʯʝʩʢʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʣʫʢʪʫʘʮʠʡ ʠ ʦʪʢʣʠʢʘ ʥʘ ʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʩʜʚʠʛʠ 

ʚ ʢʨʠʦʣʠʪʦʟʦʥʝ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠ ʦʜʥʦʛʦ ʥʘʜʝʞʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʨʦʛʥʦʟʘ 

ʦ ʧʦʚʝʜʝʥʠʠ ʤʥʦʛʦʤʝʪʨʦʚʦʡ ʪʦʣʱʠ ʤʝʨʟʣʦʪʳ ʧʨʠ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʛʣʦʙʘʣʴʥʦʤ 

ʧʦʪʝʧʣʝʥʠʠ [7, 10]. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʘʥʮʠʠ ʗʢʫʪʩʢ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʪʦʜʘʤʠ ʌʫʨʴʝ 

ʘʥʘʣʠʟʘ, ɺʝʡʚʣʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʨʠʩʫʥʢʠ 1.6 ʠ 1.7) [10].  

 

ʈʠʩʫʥʦʢ 1.6 ï ɻʨʘʬʠʢ ʩʨʝʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚ ʗʢʫʪʠʠ [84] 
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ʈʠʩʫʥʦʢ 1.7 ï ɺʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʚ ʗʢʫʪʠʠ [146] 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʦʜʳ ʢʨʠʚʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʷʜʘ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ 

ʩ ʭʦʜʘʤʠ ʢʨʠʚʦʡ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʥʝʪʳ, ʯʪʦ ʧʨʠʜʘʝʪ ʨʷʜʫ 

ʥʘʜʨʝʛʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ [146]. ɺʝʡʚʣʝʪ-ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʛʘʨʤʦʥʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʷʜʘ, ʦʧʨʝʜʝʣʝʥʥʫʶ ʤʝʪʦʜʦʤ ʌʫʨʴʝ-ʘʥʘʣʠʟʘ, 

ʠ ʜʦʧʦʣʥʠʣ ʝʝ, ʧʦʢʘʟʘʚ ʧʨʠʩʫʪʩʪʚʠʝ, ʥʘʨʷʜʫ ʩ ʢʨʫʧʥʳʤʠ ʮʠʢʣʠʯʝʩʢʠʤʠ 

ʦʩʮʠʣʣʷʮʠʷʤʠ, ʮʝʣʦʛʦ ʩʧʝʢʪʨʘ ʙʦʣʝʝ ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʢʦʣʝʙʘʥʠʡ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩ ʢʦʥʮʘ ʩʝʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ ʗʢʫʪʠʠ 

ʥʘʙʣʶʜʘʣʘʩʴ ʧʝʨʚʘʷ ʚʦʣʥʘ ʫʩʠʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺʪʦʨʘʷ 

ʚʦʣʥʘ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ 2001-2003 ʛʛ. ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʨʝʢʠ ʃʝʥʘ, 

ʛʜʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʪʪʘʠʚʘʥʠʷ ʄʄʇ ʧʨʦʠʟʦʰʣʠ ʤʘʩʩʦʚʳʝ ʦʙʨʫʰʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ ʥʘ ʢʨʫʪʳʭ ʙʦʨʪʘʭ ʜʦʣʠʥʳ ʩ ʦʙʥʘʞʝʥʠʝʤ ʩʢʘʣʴʥʳʭ ʦʩʥʦʚʘʥʠʡ. ʇʦʟʜʥʝʝ, 

ʚ 2011-2014 ʛʛ. ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɹʘʪʘʛʘʡʢʠ, ʦʙʨʘʟʦʚʘʣʩʷ ʛʠʛʘʥʪʩʢʠʡ ʧʨʦʚʘʣ, 

ʦʙʥʘʞʠʚʰʠʡ ʤʦʱʥʦʝ ʣʝʜʷʥʦʝ ʷʜʨʦ ʢʨʠʦʣʠʪʦʟʦʥʳ ʚ ʚʠʜʝ ʣʝʜʦʚʦʛʦ ʫʩʪʫʧʘ ʚʳʩʦʪʦʡ 

ʜʦ 20 ʤ ʠ ʙʦʣʝʝ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 4 ʢʤ [85, 146]. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʦ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʘʭ 

ʚ ʢʨʠʦʣʠʪʦʟʦʥʝ ʗʢʫʪʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ 

ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦʪʝʧʣʝʥʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʨʠʦʣʠʪʦʩʠʩʪʝʤ [84, 85]. 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʯʠʩʣʝʥʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʧʦʪʝʧʣʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʠʪʩʷ ʥʘ ʚʩʝ ʍʍI ʩʪʦʣʝʪʠʝ, ʪʦ ʫʩʠʣʠʚʘʷ, ʪʦ ʦʩʣʘʙʣʷʷ ʜʠʥʘʤʠʢʫ ʦʧʘʩʥʳʭ 

ʢʨʠʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʨʘʤʢʘʭ ʚʝʢʦʚʦʛʦ ʠ ʚʥʫʪʨʠʚʝʢʦʚʳʭ ʨʠʪʤʦʚ ʤʦʜʫʣʠʨʫʶʱʠʭ 

ʥʝ ʪʦʣʴʢʦ ʘʥʦʤʘʣʠʠ ʧʦʪʝʧʣʝʥʠʷ, ʥʦ ʠ ʚʦʟʚʨʘʪʳ ʭʦʣʦʜʦʚ [85, 146]. ʅʘʠʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʠ ʦʧʘʩʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʄʄʇ ʤʦʛʫʪ ʙʳʪʴ ʘʢʪʠʚʠʨʦʚʘʥʳ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ ʥʘʨʷʜʫ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʧʦʩʦʙʥʳʝ ʫʩʠʣʠʚʘʪʴ ʜʠʥʘʤʠʢʫ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʢʨʠʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɸʢʪʠʚʘʮʠʷ ʦʧʘʩʥʳʭ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ ʥʘʧʨʷʤʫʶ ʩʢʘʟʘʪʴʩʷ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʛʦʨʥʳʭ ʨʘʙʦʪ, ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʉʣʝʜʫʝʪ ʦʮʝʥʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʨʠʦʛʝʥʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ 

ʢ ʧʦʪʝʧʣʝʥʠʶ ʥʘ ʫʯʘʩʪʢʘʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ 

ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʢʨʠʦʣʠʪʦʟʦʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʡ 

ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʨʘʟʚʠʪʠʷ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʜʝʛʨʘʜʘʮʠʠ ʄʄʇ ʩʣʝʜʫʝʪ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʦʜʦʦʪʚʝʜʝʥʠʶ, ʤʝʣʠʦʨʘʮʠʠ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ, 

ʫʢʨʝʧʣʝʥʠʶ ʦʪʢʦʩʦʚ ʤʘʩʩʠʚʘ, ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʣʠʢʚʠʜʘʮʠʠ ʧʫʯʠʥ, ʢʨʠʦʧʵʛʦʚ, 

ʪʝʨʤʦʢʘʨʩʪʦʚʳʭ ʧʨʦʩʘʜʦʢ ʠ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʤʦʠʥ ʠ ʜʨ. ʢʨʠʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [84]. 

ʅʘʨʫʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʜʣʷ ʚʳʭʦʜʘ 

ʠʟ ʩʪʨʦʷ ʚʩʝʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ, ʚʚʠʜʫ 

ʥʘʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʚ ʦʩʥʦʚʘʥʠʠ ʰʪʘʙʝʣʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʙʦʨʘ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʜʝʬʦʨʤʘʮʠʡ ʚ ʤʘʩʩʠʚʝ ʰʪʘʙʝʣʷ ʢʘʢ ʧʦ ʩʝʯʝʥʠʷʤ ʦʪʢʦʩʦʚ, 

ʪʘʢ ʠ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ. 

ɻʦʨʥʦʪʝʭʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʚ ʦʪʜʝʣʴʥʫʶ ʢʘʪʝʛʦʨʠʶ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʶʪ ʩʦʩʪʦʷʥʠʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ 

ʂɺ. ʂ ʢʣʶʯʝʚʳʤ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʩʧʦʩʦʙ ʧʦʜʛʦʪʦʚʢʠ 
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ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʪʘʙʝʣʷ, ʨʝʞʠʤ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʠʟʦʣʷʮʠʠ ʦʩʥʦʚʘʥʠʷ ʠ ʙʦʢʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʰʪʘʙʝʣʷ. 

ʉʧʦʩʦʙ ʧʦʜʛʦʪʦʚʢʠ ʩʳʨʴʷ ʚʣʠʷʝʪ ʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʪʝʨʠʘʣʘ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʤʘʩʩʠʚʘ [5]. ʄʝʪʦʜ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʪʘʙʝʣʷ (ʥʘʧʨʠʤʝʨ, ʚʳʩʦʪʘ ʫʢʣʘʜʢʠ, ʫʛʦʣ ʦʪʢʦʩʘ ʠ ʩʧʦʩʦʙ ʫʢʣʘʜʢʠ) 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʫʧʣʦʪʥʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʪʚʦʨʦʚ, 

ʯʪʦ ʪʘʢʞʝ ʢʨʠʪʠʯʥʦ ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ. ʇʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʳʡ ʨʝʞʠʤ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʠ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʘʩʪʚʦʨʦʚ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʦʥ ʧʝʨʝʥʘʩʳʱʝʥʠʷ ʠʣʠ ʧʝʨʝʩʳʭʘʥʠʷ 

ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʥʠʞʘʝʪ ʨʠʩʢ ʣʦʢʘʣʴʥʳʭ ʦʩʣʘʙʣʝʥʠʡ ʤʘʩʩʠʚʘ. 

ʉʦʙʣʶʜʝʥʠʝ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫʢʣʘʜʢʠ ʠ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠʤ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʷ, ʧʦʩʢʦʣʴʢʫ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʦʥ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʠʣʠ, 

ʥʘʦʙʦʨʦʪ, ʧʝʨʝʩʳʭʘʥʠʝʤ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʝʱʠʥ. ʊʘʢʠʝ ʥʘʨʫʰʝʥʠʷ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʠʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʩʩʠʚʘ, ʧʨʠʚʦʜʷ 

ʢ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠʣʠ ʜʘʞʝ ʦʙʨʫʰʝʥʠʶ ʰʪʘʙʝʣʷ [60]. 

ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʩʧʦʩʦʙʘ ʠʟʦʣʷʮʠʠ ʰʪʘʙʝʣʷ (ʛʠʜʨʦʠʟʦʣʷʮʠʷ, 

ʛʝʦʤʝʤʙʨʘʥʳ ʠ ʜʨʫʛʠʝ ʠʟʦʣʷʮʠʦʥʥʳʝ ʧʦʢʨʳʪʠʷ) ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʥʝʞʝʣʘʪʝʣʴʥʫ  ʁ ʤʠʛʨʘʮʠ ʁʨʘʩʪʚʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʩʥʠʟʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʦʩʥʦʚʘʥʠʷ ʰʪʘʙʝʣʷ ʠ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʂɺ [5, 

52, 76]. 

1.4 ɸʥʘʣʠʟ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʝʡ 

ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ʂʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʨʘʥʝʝ, ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ 

ʰʪʘʙʝʣʷ ʂɺ ʜʦʣʞʥʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ [63]. 

ʊʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʝ 

ʚʦʧʨʦʩʳ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʮʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ 

ʩʦʦʨʫʞʝʥʠʷ. ɼʣʷ ʰʪʘʙʝʣʝʡ ʂɺ ʟʦʣʦʪʘ ï ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩ ʤʘʢʩʠʤʘʣʴʥʦ 



30 

 

ʧʦʣʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ ʠʟ ʨʫʜʥʦʛʦ ʤʘʩʩʠʚʘ. ʇʨʠ ʵʪʦʤ, ʚ ʨʘʤʢʘʭ ʠʥʞʝʥʝʨʥʦʡ 

ʛʝʦʣʦʛʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʂʫʪʝʧʦʚʳʤ ʖ.ʀ. ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ 

ʙʦʣʝʝ ʧʦʣʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʩʣʦʚʠʷʤ ʦʪʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʜ ʥʠʤ ʦʥ ʧʦʥʠʤʘʝʪ 

çʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ, ʧʨʦʛʥʦʟʫ ʠ ʢʦʥʪʨʦʣʶ ʩʦʩʪʦʷʥʠʷ ʠ 

ʩʚʦʡʩʪʚ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʧʨʘʚʣʷʪʴ ʧʘʨʘʤʝʪʨʘʤʠ 

ʦʪʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʢʦʥʩʝʨʚʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʦʪʚʘʣʦʚ ʠ ʛʠʜʨʦʦʪʚʘʣʦʚ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʨʦʤʳʰʣʝʥʥʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘè [54]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʧʦ ʧʨʠʯʠʥʝ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʂɺ 

ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ 

ʤʘʩʩʠʚʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʂɺ ʚ ʨʘʤʢʘʭ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ 

ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʦʧʨʦʩʦʚ ʦʙʦʛʘʱʝʥʠʷ 

ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʠ. ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʤʫ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʪʝʭʥʦʛʝʥʥʳʭ ʛʨʫʥʪʦʚ ʚ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ 

ʚ ʜʝʡʩʪʚʫʶʱʝʤ ɻʆʉʊ 25100- 2020 [25] (ʪʘʙʣʠʮʘ 1.1) ʠ ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʩʪʘʪʴʝ 

ɽ.ɸ. ɺʦʟʥʝʩʝʥʩʢʦʛʦ (ʪʘʙʣʠʮʘ 1.2) [13].  

ɺ ʦʙʝʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʫʩʣʦʚʥʦ ʨʫʜʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ 

ʧʝʨʝʤʝʱʝʥʥʳʤ ʠʣʠ ʪʝʭʥʦʛʝʥʥʦ ʧʝʨʝʤʝʱʝʥʥʳʤ ʧʨʠʨʦʜʥʳʤ ʛʨʫʥʪʘʤ, ʥʦ ʪʦʣʴʢʦ ʙʝʟ 

ʫʯʝʪʘ ʨʫʜʦʧʦʜʛʦʪʦʚʢʠ. ɺ ʩʣʫʯʘʝ ʦʢʦʤʢʦʚʘʥʠʷ ʨʫʜ ʜʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʘʥʪʨʦʧʦʛʝʥʥʳʝ, ʥʦ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ 

ʦʪʭʦʜʳ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʪʥʦʩʠʪʴ ʦʢʦʤʢʦʚʘʥʥʳʝ ʨʫʜʳ ʢ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. 
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ʊʘʙʣʠʮʘ 1.1 ï ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʛʨʫʥʪʦʚ 

ʩʦʛʣʘʩʥʦ ɻʆʉʊ 25100-2020 [25] 

ʇʦʜʪʠʧ ɺʠʜ ʇʦʜʚʠʜ 
ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʡ 

ɼʠʩʧʝʨʩʥʳʝ ʥʝʩʚʷʟʥʳʝ ʛʨʫʥʪʳ 

ʠʟʤʝʥʝʥʥʳʝ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʟʘʣʝʛʘʥʠʠ 

ʬʠʟʠʯʝʩʢʠ 

ʫʧʣʦʪʥʝʥʥʳʝ (ʤʝʭʘʥʠʯʝʩʢʠ, ʚʦʜʦʧʦʥʠʞʝʥʠʝʤ, 

ʚʠʙʨʦʫʧʣʦʪʥʝʥʥʳʝ, ʜʨ.) 

ʫʣʫʯʰʝʥʥʳʝ ʟʘʢʦʣʴʤʘʪʠʨʦʚʘʥʥʳʝ 

ʦʪʪʘʷʥʥʳʝ 

ʬʠʟʠʯʝʩʢʠ ʠ 

ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠ 

ʨʘʟʫʧʣʦʪʥʝʥʥʳʝ 

ʫʭʫʜʰʝʥʥʳʝ 
ʪʝʭʥʦʛʝʥʥʦ ʫʚʣʘʞʥʝʥʥʳʝ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ 

ʦʪʪʘʷʚʰʠʝ 

ʪʝʭʥʦʛʝʥʥʦ ʟʘʩʦʣʝʥʥʳʝ ʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʝ 

ʧʝʨʝʤʝʱʝʥʥʳʝ 

ʥʘʩʳʧʥʳʝ 
ʛʨʫʥʪʳ ʧʣʘʥʦʤʝʨʥʦ ʚʦʟʚʝʜʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʠ 

ʥʘʩʳʧʝʡ 

ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʥʘʤʳʚʥʳʝ 
ʛʨʫʥʪʳ ʚ ʩʦʩʪʘʚʝ ʟʝʤʣʷʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʛʠʜʨʦʦʪʚʘʣʘʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʛʨʫʥʪʳ 

ʦʪʭʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚ 

ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ 

ʦʪʚʘʣʳ ʠ ʛʠʜʨʦʦʪʚʘʣʳ ʰʣʘʢʦʚ, ʟʦʣʦʰʣʘʢʦʚ ʠ 

ʰʣʘʤʦʚ 

ʩʚʘʣʢʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ 

ʢʫʣʴʪʫʨʥʳʝ 

ʩʣʦʠ 
ʝʩʪʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ɼʠʩʧʝʨʩʥʳʝ ʩʚʷʟʥʳʝ ʛʨʫʥʪʳ 

ʠʟʤʝʥʝʥʥʳʝ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʟʘʣʝʛʘʥʠʠ 

ʬʠʟʠʯʝʩʢʠ 

ʤʝʭʘʥʠʯʝʩʢʠ ʫʧʣʦʪʥʝʥʥʳʝ 

ʫʣʫʯʰʝʥʥʳʝ ʦʪʪʘʷʚʰʠʝ 

ʦʩʫʰʝʥʥʳʝ 

ʨʘʟʫʧʣʦʪʥʝʥʥʳʝ ʨʘʟʛʨʫʟʢʦʡ ʥʘʧʨʷʞʝʥʠʡ 

ʫʭʫʜʰʝʥʥʳʝ ʪʝʭʥʦʛʝʥʥʦ ʫʚʣʘʞʥʝʥʥʳʝ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ 

ʦʪʪʘʷʥʥʳʝ 

ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠ 

ʟʘʢʨʝʧʣʝʥʥʳʝ ʚʷʞʫʱʠʤʠ 
ʫʣʫʯʰʝʥʥʳʝ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠ ʟʘʢʨʝʧʣʝʥʥʳʝ 

ʪʝʭʥʦʛʝʥʥʦ ʟʘʩʦʣʝʥʥʳʝ ʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʝ ʫʭʫʜʰʝʥʥʳʝ 

ʧʝʨʝʤʝʱʝʥʥʳʝ 
ʥʘʩʳʧʥʳʝ 

ʛʨʫʥʪʳ ʧʣʘʥʦʤʝʨʥʦ ʚʦʟʚʝʜʝʥʥʳʭ ʥʘʩʳʧʝʡ ʠ 

ʦʪʚʘʣʳ 

ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʥʘʤʳʚʥʳʝ ʛʨʫʥʪʳ ʚ ʩʦʩʪʘʚʝ ʟʝʤʣʷʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʛʨʫʥʪʳ 

ʦʪʭʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚ 

ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ 

ʦʪʚʘʣʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʩʚʘʣʢʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ 

ʢʫʣʴʪʫʨʥʳʝ 

ʩʣʦʠ 
ʝʩʪʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ 
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ʊʘʙʣʠʮʘ 1.2 ï ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʛʨʫʥʪʦʚ ʧʦ 

ɽ.ɸ. ɺʦʟʥʝʩʝʥʩʢʦʤʫ [13]    

ʂʣʘʩʩ, ʧʦʜʢʣʘʩʩ ʊʠʧ ʇʦʜʪʠʧ ɺʠʜ ʇʦʜʚʠʜ 

ʜʠʩʧʝʨʩʥʳʝ, 

ʥʝʩʚʷʟʥʳʝ 

(ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ 

ʟʘʮʝʧʣʝʥʠʷ) 

ʪʝʭʥʦʛʝʥʥʦ 

ʠʟʤʝʥʝʥʥʳʝ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʟʘʣʝʛʘʥʠʠ 

ʧʨʠʨʦʜʥʳʝ 

ʛʨʫʥʪʳ 

ʬʠʟʠʯʝʩʢʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ 
ʫʣʫʯʰʝʥʥʳʝ 

ʫʧʣʦʪʥʝʥʥʳʝ (ʤʝʭʘʥʠʯʝʩʢʠ, 

ʚʦʜʦʧʦʥʠʞʝʥʠʝʤ, 

ʚʠʙʨʦʫʧʣʦʪʥʝʥʥʳʝ ʠ ʜʨ.) 

ʫʣʫʯʰʝʥʥʳʝ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʜʦʙʘʚʢʘʤʠ, ʚ ʪ.ʯ. 

ʟʘʢʦʣʴʤʘʪʠʨʦʚʘʥʥʳʝ 

ʦʪʪʘʷʥʥʳʝ 

ʬʠʟʠʯʝʩʢʠ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ 

ʫʭʫʜʰʝʥʥʳʝ 

ʨʘʟʫʧʣʦʪʥʝʥʥʳʝ ʨʘʟʛʨʫʟʢʦʡ 

ʥʘʧʨʷʞʝʥʠʡ 

ʪʝʭʥʦʛʝʥʥʦ ʫʚʣʘʞʥʝʥʥʳʝ ʠ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ 

ʦʪʪʘʷʚʰʠʝ 

ʪʝʭʥʦʛʝʥʥʦ ʟʘʩʦʣʝʥʥʳʝ ʠ 

ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʝ 

ʪʝʭʥʦʛʝʥʥʦ 

ʧʝʨʝʤʝʱʝʥʥʳʝ 

ʧʨʠʨʦʜʥʳʝ 

ʛʨʫʥʪʳ 

ʥʘʩʳʧʥʳʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʛʨʫʥʪʳ ʧʣʘʥʦʤʝʨʥʦ 

ʚʦʟʚʝʜʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, 

ʥʘʩʳʧʝʡ ʠ ʦʪʚʘʣʳ 

ʥʘʤʳʚʥʳʝ 

ʛʨʫʥʪʳ ʚ ʩʦʩʪʘʚʝ ʟʝʤʣʷʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, 

ʙʫʨʪʘʭ, ʛʠʜʨʦʦʪʚʘʣʘʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʛʨʫʥʪʳ 

ʦʪʭʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʪʚʘʣʳ ʠ ʛʠʜʨʦʦʪʚʘʣʳ 

ʰʣʘʢʦʚ ʠ ʟʦʣʦʰʣʘʢʦʚ 

ʰʣʘʤʳ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 

ʜʠʩʧʝʨʩʥʳʝ, 

ʩʚʷʟʥʳʝ (ʩ 

ʢʦʘʛʫʣʷʮʠʦʥʥʳʤʠ ʠ 

ʩʤʝʰʘʥʥʳʤʠ 

ʢʦʥʜʝʥʩʘʮʠʦʥʥʦ-

ʢʦʘʛʫʣʷʮʠʦʥʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ) 

ʪʝʭʥʦʛʝʥʥʦ 

ʠʟʤʝʥʝʥʥʳʝ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʟʘʣʝʛʘʥʠʠ 

ʧʨʠʨʦʜʥʳʝ 

ʛʨʫʥʪʳ 

ʬʠʟʠʯʝʩʢʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ 

ʫʣʫʯʰʝʥʥʳʝ 

ʤʝʭʘʥʠʯʝʩʢʠ ʫʧʣʦʪʥʝʥʥʳʝ 

ʦʪʪʘʷʚʰʠʝ 

ʦʩʫʰʝʥʥʳʝ 

ʫʭʫʜʰʝʥʥʳʝ 

ʨʘʟʫʧʣʦʪʥʝʥʥʳʝ ʨʘʟʛʨʫʟʢʦʡ 

ʥʘʧʨʷʞʝʥʠʡ 

ʪʝʭʥʦʛʝʥʥʦ ʫʚʣʘʞʥʝʥʥʳʝ 

ʦʪʪʘʷʥʥʳʝ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ 

ʫʣʫʯʰʝʥʥʳʝ 

ʟʘʢʨʝʧʣʝʥʥʳʝ ʚʷʞʫʱʠʤʠ 

(ʠʥʲʝʢʮʠʦʥʥʦ, 

ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ, ʜʨ.) 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠ 

ʟʘʢʨʝʧʣʝʥʥʳʝ 

ʫʭʫʜʰʝʥʥʳʝ 
ʪʝʭʥʦʛʝʥʥʦ ʟʘʩʦʣʝʥʥʳʝ ʠ 

ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʝ 

ʪʝʭʥʦʛʝʥʥʦ 

ʧʝʨʝʤʝʱʝʥʥʳʝ 

ʧʨʠʨʦʜʥʳʝ 

ʛʨʫʥʪʳ 

ʥʘʩʳʧʥʳʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʛʨʫʥʪʳ ʧʣʘʥʦʤʝʨʥʦ 

ʚʦʟʚʝʜʝʥʥʳʭ ʥʘʩʳʧʝʡ ʠ 

ʦʪʚʘʣʳ 

ʥʘʤʳʚʥʳʝ 
ʛʨʫʥʪʳ ʚ ʩʦʩʪʘʚʝ ʟʝʤʣʷʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʛʨʫʥʪʳ 

ʦʪʭʦʜʳ ʙʳʪʦʚʦʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʰʣʘʤʳ, ʬʦʩʬʦʛʠʧʩ, ʣʠʛʥʠʥ, 

ʜʝʬʝʢʘʪ 

ʛʨʫʥʪʳ ʧʦʣʠʛʦʥʦʚ ʪʚʝʨʜʳʭ 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ 

ʢʫʣʴʪʫʨʥʳʝ ʩʣʦʠ 
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ʈʘʥʝʝ ʘʚʪʦʨʦʤ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʨʘʙʦʪʘʭ [131, 132], ʯʪʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʪʝʭʥʦʛʝʥʥʳʭ ʛʨʫʥʪʦʚ [39,77,108] 

ʥʠ ʦʜʥʘ ʠʟ ʥʠʭ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ ʠ ʟʘʢʨʳʚʘʶʱʝʡ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʪʝʭʥʦʛʝʥʥʳʭ ʛʨʫʥʪʦʚ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʩʣʘʛʘʶʱʠʝ ʰʪʘʙʝʣʠ ʂɺ ʨʫʜʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʪʴʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ 

ʠ ʩʚʦʡʩʪʚʘʤ [6, 115], ʷʚʣʷʷʩʴ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩ 

ʩʘʤʦʫʧʣʦʪʥʝʥʠʷ ʥʘʩʳʧʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘʯʠʥʘʝʪʩʷ ʫʞʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʦʦʨʫʞʝʥʠʷ ʠ ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʯʪʦ ʚ ʪʦʤ ʯʠʩʣʝ ʫʯʠʪʳʚʘʝʪʩʷ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʟʳʩʢʘʥʠʡ [42,99]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʪʝʭʥʦʛʝʥʥʳʭ ʛʨʫʥʪʦʚ ʜʦʣʞʥʳ ʠʟʫʯʘʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʨʫʞʝʥʠʷ ʠ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʨʫʜ.  

ʊʘʙʣʠʮʘ 1.3 ï ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʚʨʝʤʷ ʩʘʤʦʫʧʣʦʪʥʝʥʠʷ ʥʘʩʳʧʥʳʭ ʛʨʫʥʪʦʚ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʦʩʪʘʚʘ ʠ ʩʧʦʩʦʙʘ ʫʢʣʘʜʢʠ ʛʨʫʥʪʦʚ ʚ ʥʘʩʳʧʴ [100] 

ɺʠʜʳ ʥʘʩʳʧʥʳʭ 

ʪʝʭʥʦʛʝʥʥʳʭ ʛʨʫʥʪʦʚ 

ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʚʨʝʤʷ ʩʘʤʦʫʧʣʦʪʥʝʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʧʦʩʦʙʘ ʦʪʩʳʧʢʠ, ʛʦʜʳ 

ʇʣʘʥʦʤʝʨʥʦ ʚʦʟʚʝʜʝʥʥʳʝ 

ʥʘʩʳʧʠ 
ʆʪʚʘʣʳ ʉʚʘʣʢʠ 

ʂʨʫʧʥʦʦʙʣʦʤʦʯʥʳʝ 0,2-1 1-3 2-5 

ʇʝʩʯʘʥʳʝ 0,5-2 2-5 5-10 

ɻʣʠʥʠʩʪʳʝ 2-5 10-15 10-30 

ʐʣʘʢʠ, ʬʦʨʤʦʚʦʯʥʳʝ ʟʝʤʣʠ ï 2-5 ï 

ɿʦʣʳ, ʢʦʣʦʰʥʠʢʦʚʘʷ ʧʳʣʴ ï 5-10 ï 
 

ʉʦʛʣʘʩʥʦ ʯʘʩʪʠ III  ʉʇ 11-105-97 [100] ʛʨʫʥʪʳ, ʠʟʤʝʥʷʶʱʠʝ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ 

ʠ ʩʚʦʡʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʤʘʯʠʚʘʥʠʷ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʙʣʘʜʘʶʱʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠ ʘʥʠʟʦʪʨʦʧʠʝʡ (ʬʠʟʠʯʝʩʢʦʡ 

ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ), ʩʢʣʦʥʥʳʝ ʢ ʜʣʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ 

ʚʦ ʚʨʝʤʝʥʠ, ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʠʝ, ʪʘʢʞʝ ʢ ʥʠʤ ʦʪʥʦʩʷʪ 

ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʛʨʫʥʪʳ. 

ɼ. ʄ. ʐʝʩʪʝʨʥʸʚ, ɺ. ʇ. ʄʷʟʠʥ ʠ ʉ. ɹ. ʊʘʪʘʫʨʦʚ ʚʥʝʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ 

ʚ ʠʟʫʯʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʨʫʜ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʪʝʭʥʦʣʦʛʠʠ ʂɺ [115]. ɺ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʥʠ ʨʘʟʨʘʙʦʪʘʣʠ ʧʦʜʭʦʜʳ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠʩʧʳʪʘʥʠʷʤ, 
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ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʘʛʣʦʤʝʨʠʨʦʚʘʥʥʦʡ ʨʫʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʰʪʘʙʝʣʷ ʂɺ [115].  

ʌʠʟʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

çʇʦʛʨʦʤʥʦʝè ʨʫʜʥʠʢʘ çɸʧʨʝʣʢʦʚʦè, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ, 

ʦʥʠ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ ʯʘʩʪʠʮ ʧʨʠʚʦʜʠʪ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʢʨʠʚʦʡ (ʨʠʩʫʥʦʢ 1.8): 

ʘ) ʚ ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ 

ʦʪ 35 ʜʦ 0,5 ʤ/ʩʫʪ; 

ʙ) ʚ ʩʫʧʝʩʯʘʥʥʳʭ ʛʨʫʥʪʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 0,15 ʜʦ 0,005 ʤ/ʩʫʪ; 

ʚ) ʚ ʩʫʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ ʦʪ 0,04 ʜʦ 0,0014 ʤ/ʩʫʪ. 

 

ʈʠʩʫʥʦʢ 1.8 ï ʀʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ 

(ʦʢʘʪʳʰʠ 40Ñ2 ʤʤ), ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʟ ʨʫʜʳ ʩʣʦʷ ʢʨʠʦʛʝʥʝʟʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

çʇʦʛʨʦʤʥʦʝè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʦʢʘʪʳʰʝʡ ʧʦ ʛʣʫʙʠʥʝ ʰʪʘʙʝʣʷ (H, ʤ): 

1 ï ʜʦ ʚʦʜʦʥʘʩʳʱʝʥʠʷ; 2 ï ʧʦʩʣʝ ʚʦʜʦʥʘʩʳʱʝʥʠʷ [115] 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ɼ.ʄ. ʐʝʩʪʝʨʥʝʚʳʤ, ɺ.ʇ. ʄʷʟʠʥʳʤ 

ʠ ʉ.ɹ. ʊʘʪʘʫʨʦʚʳʤ [115], ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʛʣʦʤʝʨʠʨʦʚʘʥʥʳʝ ʦʢʘʪʳʰʠ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 4ï5 ʢʛ/ʪ ʩʚʷʟʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʜʚʝʨʛʥʫʪʳʝ 
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ʥʘʛʨʫʟʢʝ 68,3 ʢʇʘ (6965 ʢʛʩ/ʤĮ), ʫʪʨʘʯʠʚʘʶʪ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʩʫʭʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʦʩʣʝ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 72 ʩʫʪʦʢ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʨʘʟʨʫʰʘʶʱʠʝ ʫʩʠʣʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʦʢʘʪʳʰʠ ʧʨʠ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʧʦʨʷʜʢʘ 1500 ʢʛ/ʤį, ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʰʪʘʙʝʣʷ 

ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʝʛʦ ʚʳʩʦʪʳ ʙʦʣʝʝ 5 ʤʝʪʨʦʚ (ʨʠʩʫʥʦʢ 1.9). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ 

ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ (ʂɺ) 

ʦʢʦʤʢʦʚʘʥʥʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʨʫʜ ʟʘ ʩʯʸʪ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʪʸʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, 

ʧʨʠ ʵʪʦʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʚʳʩʦʪʫ ʰʪʘʙʝʣʝʡ ʜʦ 5 ʤʝʪʨʦʚ [115]. 

 

ʈʠʩʫʥʦʢ 1.9 ï ʉʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʨʘʩʪʚʦʨʘ ʚ ʰʪʘʙʝʣʝ 

ʂɺ ʩ ʫʢʘʟʘʥʠʝʤ ʠʩʧʳʪʳʚʘʝʤʳʭ ʠ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʛʣʫʙʠʥʝ ʰʪʘʙʝʣʷ, ʧʨʠ 

H=10 [115] 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʩʳʨʴʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʰʪʘʙʝʣʷʭ ʂɺ, ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ɹʘʛʘʟʝʝʚʘ ɺ.ʂ., 

ɺʘʣʠʝʚʘ ʅ.ɻ., ɻʨʠʥʯʝʥʢʦ ʉ.ɺ. [6]. ɸʚʪʦʨʳ ʩʨʘʚʥʠʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 

ʟʘʧʦʣʥʠʪʝʣʷ ʩʦ ʟʥʘʯʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʦ ʤʝʪʦʜʠʢʝ ɼʘʣʴʅʀʀʉ [69] ʠ ʜʝʣʘʶʪ 
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ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ çʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʰʪʘʙʝʣʷ ʂɺ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʫʜʝʣʴʥʦʛʦ ʩʮʝʧʣʝʥʠʷ ʠ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʤʦʞʥʦ 

ʧʨʠʥʷʪʴ ʟʥʘʯʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʬʠʟʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʩʳʧʘʝʤʦʛʦ ʚ ʰʪʘʙʝʣʴ ʤʘʪʝʨʠʘʣʘè [6]. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʦʙ ʜʨʦʙʣʸʥʦʡ ʨʫʜʳ ɺʦʨʦʥʮʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʠ ʵʬʝʣʴʥʦʡ ʬʨʘʢʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ çʖʞʫʨʘʣʟʦʣʦʪʦè ʃʫʰʥʠʢʦʚ ʗ.ɺ. [59, 60] 

ʧʨʠʰʸʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʠ ʦʮʝʥʢʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʝʡ ʂɺ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦ ʩʪʘʜʠʠ ʦʢʦʤʢʦʚʘʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʩʭʝʤʝ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦ-ʜʨʝʥʠʨʦʚʘʥʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ 

ʧʦʩʣʝ ʜʨʦʙʣʝʥʠʷ ï ʜʦ ʦʢʦʤʢʦʚʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʰʪʘʙʝʣʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʧʦʜʩʪʠʣʘʶʱʝʤ ʩʣʦʝ 

ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ, ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʣʘʙʦʛʦ ʢʦʥʪʘʢʪʘ, 

ʢʦʪʦʨʳʡ ʩʥʠʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ. 

ʉʤʦʣʠʯ ʂ.ʉ. ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʙʘʡʢʘʣʴʷ ʨʘʩʩʤʘʪʨʠʚʘʣ ʂɺ 

ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʥʦ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʦʧʠʩʳʚʘʝʤʳʡ ʩʣʫʯʘʡʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ [104]. ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʥ ʦʙʦʩʥʦʚʘʣ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʘ ʂɺ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦ ʟʦʥʘʤ ʬʠʣʴʪʨʘʮʠʠ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʩʘʯʠʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ [104,105]. 

ʆʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʘʩʪʴ ʨʫʜʥʦʛʦ ʤʘʩʩʠʚʘ ʦʩʪʘʸʪʩʷ ʚʥʝ ʦʨʦʰʝʥʠʷ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ 

ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʦʪʢʦʩʥʦʡ 

ʯʘʩʪʠ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ (ʨʠʩʫʥʦʢ 1.10). 

 

ʈʠʩʫʥʦʢ 1.10 ï ʉʭʝʤʘ ʛʨʘʥʠʮʳ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʚ ʦʪʢʦʩʥʦʡ ʯʘʩʪʠ 

ʰʪʘʙʝʣʷ [104] 
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ʊʘʢʞʝ ʉʤʦʣʠʯ ʂ.ʉ. ʧʦʜʯʝʨʢʠʚʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʝʧʝʥʴ 

ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ 

ʚʘʞʥʦʩʪʴ ʨʫʜʦʧʦʜʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ [104, 105]. 

ɺ ʪʦʤ ʯʠʩʣʝ ʦʥ ʨʘʩʩʤʦʪʨʝʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʳʧʘʥʠʷ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷ ʚʥʠʟ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʦʡ ʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʫʧʘʢʦʚʢʠ ʯʘʩʪʠʮ ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʜʠʘʤʝʪʨʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩ ʧʨʦʩʳʧʘʥʠʷ ʯʘʩʪʠʮ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ (ʈʠʩʫʥʦʢ 1.11). ʆʥ ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʦʡ ʫʧʘʢʦʚʢʠ ʧʨʦʩʳʧʘʪʴʩʷ ʙʫʜʫʪ ʯʘʩʪʠʮʳ ʚ 5 ʨʘʟ ʤʝʣʴʯʝ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʡ 

ʯʘʩʪʠʮʳ [103, 105]. 

 

ʈʠʩʫʥʦʢ 1.11 ï ʌʠʣʴʪʨʘʮʠʷ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʯʝʨʝʟ ʟʘʟʦʨ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ 

ʯʘʩʪʠʮʘʤʠ (ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʘʷ ʫʧʘʢʦʚʢʘ), ʛʜʝ R ï ʨʘʜʠʫʩ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ, r ï  

ʨʘʜʠʫʩ ʤʝʣʢʠʭ ʯʘʩʪʠʮ, b ïʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʟʘʟʦʨʘ ʜʦ ʛʨʘʥʠ ʢʨʫʧʥʦʡ ʯʘʩʪʠʮʳ, 

T ï ʭʘʨʘʢʪʝʨʥʘʷ ʚʳʩʦʪʘ ʫʟʢʦʛʦ ʧʨʦʭʦʜʘ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʯʝʨʝʟ 

ʢʦʪʦʨʳʡ ʬʠʣʴʪʨʫʶʪʩʷ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ. ɓï ʫʛʦʣ ʤʝʞʜʫ ʧʨʷʤʦʡ, ʩʦʝʜʠʥʷʶʱʝʡ 

ʮʝʥʪʨʳ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ʠ ʢʘʩʘʪʝʣʴʥʦʡ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʯʘʩʪʠʮʘʤʠ [103] 

ɺ ʨʘʙʦʪʘʭ ʗʰʢʠʥʘ ʀ.ɸ., ʈʘʰʢʠʥʘ ɸ.ɺ. [92, 117] ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʚʳʰʘʪʴ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʦʪʩʳʧʘʝʤʳʭ ʩʣʦʝʚ ʮʠʘʥʠʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʜʝʨʞʢʦʡ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʗʰʢʠʥ ʀ.ɸ. ʩʚʦʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣ ʥʘ ʨʫʜʘʭ ʉʘʚʢʠʥʩʢʦʛʦ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʠʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ [116]. ʆʥ ʦʙʦʩʥʦʚʘʣ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʜʣʷ ʙʦʣʝʝ 
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ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ 

ʟʦʣʦʪʘ [92, 116]. ɼʣʷ ʵʪʦʛʦ ʠʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʪʝʥʜ KB ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ. ʉʪʝʥʜ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʧʝʨʢʦʣʷʮʠʦʥʥʫʶ ʢʦʣʦʥʥʫ 

ʠʟ ʧʣʘʩʪʠʢʦʚʦʡ ʪʨʫʙʳ ʜʠʘʤʝʪʨʦʤ 100 ʤʤ ʠ ʚʳʩʦʪʦʡ 900 ʤʤ ʩ ʩʝʪʢʦʡ, ʥʘ ʢʦʪʦʨʫʶ 

ʫʢʣʘʜʳʚʘʝʪʩʷ ʠʩʧʳʪʳʚʘʝʤʘʷ ʨʫʜʘ, ʩ ʢʦʥʠʯʝʩʢʠʤ ʦʪʚʦʜʦʤ ʠ ʥʠʞʥʠʤ ʧʘʪʨʫʙʢʦʤ 

ʜʣʷ ʩʣʠʚʘ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ. ɼʘʥʥʳʝ ʨʘʟʤʝʨʳ ʩʪʝʥʜʘ ʧʦʟʚʦʣʠʣʠ ʧʨʦʚʝʩʪʠ 

ʠʩʧʳʪʘʥʠʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʢʫʩʢʘ ʨʫʜʳ 20 ʤʤ. ʅʘ ʩʪʝʥʜʝ KB 

ʧʨʠ ʚʳʝɦʣʘʯʠʚʘʥʠʠ ʦʜʥʦʨʦʜʥʦʡ ʨʫʜʳ ʠʤ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʠʣʴʪʨʘʮʠʠ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ ʫʯʘʩʪʢʘʭ ʧʝʨʢʦʣʷʮʠʦʥʥʦʡ 

ʢʦʣʦʥʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ (ʨʠʩʫʥʦʢ 1.12), 

ʧʨʠ ʵʪʦʤ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʣʥʦʛʦ ʚʦʜʦʥʘʩʳʱʝʥʠʷ [92, 116]. 

 

ʈʠʩʫʥʦʢ 1.12 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʂʬ ʥʘ ʨʘʟʥʳʭ 

ʫʯʘʩʪʢʘʭ ʢʦʣʦʥʥʳ ʧʦ ʚʳʩʦʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ [116] 

ʇʦʤʠʤʦ ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʦʧʨʦʩʘʤʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʂɺ ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝʤ ʥʝʥʘʩʳʱʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʧʨʠ ʂɺ ʟʘʥʠʤʘʣʠʩʴ ʟʘʨʫʙʝʞʥʳʝ 

ʘʚʪʦʨʳ. ɻʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ G.A. Sheikhzadeh, M.A. Mehrabian, S.H. Mansouri, 

A. Sarrafi ʟʘʥʠʤʘʣʘʩʴ ʨʘʟʨʘʙʦʪʢʦʡ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʥʝʥʘʩʳʱʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ 

ʨʘʩʪʚʦʨʦʚ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʯʝʨʝʟ ʧʦʨʠʩʪʫʶ ʩʨʝʜʫ ʦʢʦʤʢʦʚʘʥʥʳʭ ʦʢʠʩʣʝʥʥʳʭ ʨʫʜ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ Sarcheshmeh Copper Complex ʚ ʀʨʘʥʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʫʜʳ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʣʦʥʥʳʭ 
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ʪʝʩʪʦʚ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʦʨʦʰʝʥʠʝʤ (ʚʳʩʦʪʘ ʢʦʣʦʥʥʳ ð 40 ʩʤ). ɺ ʨʘʤʢʘʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ: ʩʪʝʧʝʥʴ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʧʦ ʚʳʩʦʪʝ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʬʠʣʴʪʨʘʮʠʠ, ʚʨʝʤʷ ʚʳʭʦʜʘ ʥʘ ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʝʞʠʤ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦʩʪʦʷʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟʚʣʝʢʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʬɻʬʝʢʪʠʚʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʦʚ [147].  

ʂʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ V. Galla, D. van Zyl ʠ S. Morrow ʠʟ ʉʐɸ ʪʘʢʞʝ 

ʠʩʩʣʝʜʦʚʘʣʠ ʧʨʦʮʝʩʩʳ ʥʝʥʘʩʳʱʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʚ ʨʫʜʘʭ, ʧʦʜʣʝʞʘʱʠʭ ʂɺ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʦʣʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ [126]. ʎʝʣʴ ʨʘʙʦʪʳ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʝ ʧʦʚʝʜʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ 

ʚ ʰʪʘʙʝʣʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʦʨʦʰʝʥʠʷ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʫʜʥʳʭ ʤʘʩʩ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ 

ʜʨʦʙʣʝʥʘʷ ʨʫʜʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ Rawhide ʠ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʘʷ ʨʫʜʘ ʟʦʣʦʪʦʨʫʜʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ Cortez, ʧʦʤʝʱʸʥʥʳʝ ʚ ʩʪʘʣʴʥʳʝ ʢʦʣʦʥʥʳ ʜʠʘʤʝʪʨʦʤ 1,3 ʤ 

ʠ ʚʳʩʦʪʦʡ 2 ʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ ʨʫʜʘʭ ʠʥʬʠʣʴʪʨʘʮʠʷ ʚʳʱʝʣʘʯʠʚʘʶʱʠʭ ʨʘʩʪʚʦʨʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʘʥʘʣʘʤ, ʪʦʛʜʘ 

ʢʘʢ ʚ ʤʝʣʢʦʜʨʦʙʣʸʥʳʭ ʨʫʜʘʭ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ 

ʚ ʧʦʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɸʥʘʣʠʟ ʢʨʠʚʳʭ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʧʦʢʘʟʘʣ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʜʘʯʠ ʨʘʩʪʚʦʨʘ, 

ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʫʰʝʥʠʷ ʰʪʘʙʝʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʦʣʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʪʘʙʝʣʝʡ ʂɺ ʠ ʫʪʦʯʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ 

ʨʝʞʠʤʘ [126]. 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʸʥʥʳʭ ʚʦʧʨʦʩʘʤ 

ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʂɺ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʫʜ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʫʩʣʦʚʠʡ 

ʨʫʜʦʧʦʜʛʦʪʦʚʢʠ ʠ ʧʘʨʘʤʝʪʨʦʚ ʰʪʘʙʝʣʝʡ ʂɺ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʤʝʶʱʠʡʩʷ ʦʙʲʸʤ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʦʙʣʘʩʪʠ 

ʦʙʦʛʘʱʝʥʠʷ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʢʦʥʢʨʝʪʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʩ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ 

ʨʫʜʦʧʦʜʛʦʪʦʚʢʠ, ʧʘʨʘʤʝʪʨʘʤʠ ʰʪʘʙʝʣʝʡ ʂɺ ʠ ʫʩʣʦʚʠʷʤʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʠ ʵʪʦʤ ʩ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʰʪʘʙʝʣʝʡ ʂɺ 

ʧʨʠ ʠʭ ʩʦʦʨʫʞʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩʣʘʙʦ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʦʪʩʫʪʩʪʚʠʝ ʦʙʦʙʱʘʶʱʠʭ ʜʘʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʩʣʦʞʝʥʥʳʭ ʙʝʜʥʳʤʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ 

ʨʫʜʘʤʠ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ. 

1.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 1 

1. ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʟʘʧʘʩʦʚ ʥʠʟʢʦʩʦʨʪʥʳʭ ʠ ʟʘʙʘʣʘʥʩʦʚʳʭ ʨʫʜ ʥʘʨʷʜʫ 

ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʦʙʲʝʤʦʚ ʨʘʟʚʝʜʘʥʥʳʭ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ 

ʪʝʭʥʦʣʦʛʠʷ ʂɺ ʧʦʣʫʯʘʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʘ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʠʭ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʚʘʣʳ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ 

ʩ ʙʦʣʴʰʠʤʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʟʦʣʦʪʘ ï ʙʦʣʝʝ 500 ʪ ʠ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ ï 0,7 ʛ/ʪ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʂɺ ʥʘ ʤʥʦʛʠʝ ʛʦʜʳ ʚʧʝʨʝʜ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʙʦʨ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʰʪʘʙʝʣʝʡ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ 

ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ. 

2. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʂɺ ʟʦʣʦʪʘ ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʂɺ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ 

ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ. 

3. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ 

ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʰʪʘʙʝʣʝʡ ʂɺ ʧʨʠ ʠʭ ʦʪʩʳʧʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, 

ʧʦʜʣʝʞʘʱʠʭ ʚʳʱʝʣʘʯʠʚʘʥʠʶ ʟʦʣʦʪʘ ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʙʝʜʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ 

ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʠ ʦʩʚʝʱʝʥʳ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ.  
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4. ʆʧʳʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʨʫʛʠʭ ʦʪʢʦʩʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʰʪʘʙʝʣʝʡ 

ʂɺ ʚʚʠʜʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

5. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ 

ʧʦʟʚʦʣʠʣ ʩʬʦʨʤʠʨʦʚʘʪʴ ʘʢʪʫʘʣʴʥʫʶ ʮʝʣʴ ʠ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʨʝʰʝʥʠʷ. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ 

ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʥʘ ʫʯʘʩʪʢʘʭ ʂɺ ʟʦʣʦʪʘ 

ʧʨʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʘʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʂɺ ʟʦʣʦʪʘ. 

- ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ, ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʢʦʤʢʦʚʘʥʥʳʭ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ.  

- ʧʨʦʛʥʦʟ ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʰʪʘʙʝʣʝ ʂɺ 

ʧʨʠ ʝʛʦ ʵʢʧʣʫʘʪʘʮʠʠ. 

- ʦʮʝʥʢʘ ʠ ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʥʘ ʫʯʘʩʪʢʘʭ ʂɺ ʟʦʣʦʪʘ. 

- ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʥʘ ʫʯʘʩʪʢʘʭ ʂɺ. 
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ɻʃɸɺɸ 2  ɸʅɸʃʀɿ ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ 

ʌʆʈʄʀʈʆɺɸʅʀʗ ʀ ʕʂʉʇʃʋɸʊɸʎʀʀ ʐʊɸɹɽʃɽʁ ʂʋʏʅʆɻʆ 

ɺʓʑɽʃɸʏʀɺɸʅʀʗ ɿʆʃʆʊɸ ɺ ʇʈɽɼɽʃɸʍ ʂʋʈɸʅɸʍʉʂʆɻʆ 

ʈʋɼʅʆɻʆ ʇʆʃʗ 

2.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ 

ʂʫʨʘʥʘʭʩʢʦʝ ʨʫʜʥʦʝ ʧʦʣʝ ʦʪʥʦʩʠʪʩʷ ʢ ɸʣʜʘʥʩʢʦʤʫ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʤʫ 

ʨʘʡʦʥʫ ʖʞʥʦ-ʗʢʫʪʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʦ ʚ 35ï50 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ 

ʦʪ ʛ. ɸʣʜʘʥ, ʧʨʦʩʪʠʣʘʝʪʩʷ ʥʘ 25 ʢʤ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʠ ʥʘ 12 ʢʤ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ. 

ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.1. 

 

ʈʠʩʫʥʦʢ 2.1 ï ʉʭʝʤʘ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ 

ʂʫʨʘʥʘʭʩʢʦʝ ʨʫʜʥʦʝ ʧʦʣʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 11 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ [48,55]: 

çʎʝʥʪʨʘʣʴʥʦʝè, çʇʦʨʬʠʨʦʚʦʝè, çʉʝʚʝʨʥʦʝè, çʅʦʚʦʝè, çɼʵʣʙʵè, çɼʦʨʦʞʥʦʝè, 

çʂʘʥʘʚʥʦʝè, çʗʢʦʢʫʪʩʢʦʝè, çʖʞʥʦʝè, çʇʝʨʚʫʭʠʥʩʢʦʝè, çɹʦʢʦʚʦʝè. 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʦʙʦʟʥʘʯʝʥʳ ʥʘ ʩʭʝʤʘʪʠʯʝʩʢʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʨʠʩʫʥʦʢ 2.2. 
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ʆʩʥʦʚʥʦʡ ʪʠʧ ʨʫʜʦʥʦʩʥʳʭ ʧʦʨʦʜ ʚʢʣʶʯʘʝʪ ʟʦʣʦʪʦʥʦʩʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ 

ʠ ʪʝʨʨʠʛʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 40 ʜʦ 600 ʤʝʪʨʦʚ. ɺʣʠʷʥʠʝ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʘʢʪʠʚʥʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʜʚʠʞʝʥʠʷ, ʦʧʨʝʜʝʣʠʣʦ ʩʣʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʢʨʫʧʥʳʝ ʟʘʣʝʞʠ ʟʦʣʦʪʘ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʦʪʢʨʳʪʦʡ ʜʦʙʳʯʠ. ɻʝʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʯʘʪʳʝ ʚ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ, ʧʦʟʚʦʣʠʣʠ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʠʪʴ ʟʘʧʘʩʳ, 

ʥʦ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʭʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʭ ʦʩʚʦʝʥʠʷ [2,48]. 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘʯʘʣʦʩʴ ʚ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ. 

ɿʦʣʦʪʦʨʦʩʩʳʧʴ ʥʘ ʨʝʢʝ ɹʦʣʴʰʦʡ ʂʫʨʘʥʘʭ ʙʳʣʘ ʦʪʢʨʳʪʘ ʚ 1947 ʛʦʜʫ, 

ʘ ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʨʫʜʥʦʛʦ ʧʦʣʷ ʩʪʘʨʪʦʚʘʣʦ ʩ ʦʪʢʨʳʪʠʷ ʂʫʨʘʥʘʭʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ 1955 ʛʦʜʫ. ʇʝʨʚʘʷ ʦʯʝʨʝʜʴ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʢʦʤʙʠʥʘʪʘ 

ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʚ 1965 ʛʦʜʫ. ɿʘʧʘʩʳ ʟʦʣʦʪʘ ʚ ʧʨʝʜʝʣʘʭ ʨʫʜʥʦʛʦ ʧʦʣʷ ʦʮʝʥʠʚʘʶʪʩʷ 

ʙʦʣʝʝ 500 ʪ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʟʘ 2019 ʛʦʜ [2, 55]. ɺʥʫʪʨʝʥʥʠʝ 

ʠ ʚʥʝʰʥʠʝ ʦʪʚʘʣʳ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩ ʥʘʯʘʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʨʠʯʝʤ 

ʥʘ ʟʘʙʘʣʘʥʩʦʚʳʝ ʠ ʙʝʜʥʳʝ ʨʫʜʳ ʧʨʠʭʦʜʠʪʩʷ 37 959 ʪʳʩ. ʪʦʥʥ ʩʢʣʘʜʠʨʦʚʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ [74]. 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʨʫʜʥʦʛʦ ʧʦʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʨʩʪʦʚʳʤ ʪʠʧʦʤ 

ʦʨʫʜʝʥʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʚʰʠʤʩʷ ʥʘ ʛʨʘʥʠʮʝ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ ʠ ʥʠʞʥʝʶʨʩʢʠʭ 

ʧʝʩʯʘʥʠʢʦʚ [74]. ɿʦʣʦʪʦʥʦʩʥʳʝ ʨʫʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʤʫ ʟʦʣʦʪʦ-

ʢʚʘʨʮʝʚʦʤʫ ʪʠʧʫ. ʀʭ ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʧʨʝʦʙʨʘʟʫʶʱʠʤʠ ʧʝʨʚʠʯʥʳʝ ʧʦʨʦʜʳ ʜʦʶʨʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚ ʧʨʦʮʝʩʩʝ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ʈʫʜʥʳʝ ʪʝʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʞʝʣʝʟʥʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʥʝʦʜʥʦʨʦʜʥʦʡ 

ʤʠʥʝʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʣʝʞʝʡ 

ʠ ʩʣʘʙʦʟʦʣʦʪʦʥʦʩʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʨʠʩʫʥʦʢ 2.2) [74]. 

ʈʫʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʠʤʝʶʪ ʬʦʨʤʫ, ʢʦʪʦʨʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʣʴʝʬʫ ʜʥʘ ʧʨʝʜʶʨʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʢʘʢ ʚ ʮʝʥʪʨʝ, ʪʘʢ 

ʠ ʧʦ ʝʸ ʬʣʘʥʛʘʤ. ɺ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʨʫʜ ʜʦʩʪʠʛʘʝʪ 40 

ʤ. ɼʣʠʥʘ ʟʘʣʝʞʝʡ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ, ʘ ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 150 ʤ [48]. 
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ʈʠʩʫʥʦʢ 2.2 ï ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ 

ʧʦʣʷ 1 - ʤʘʪʝʨʠʘʣ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ; 2 - ʥʠʞʥʝʶʨʩʢʠʝ ʧʝʩʯʘʥʠʢʠ ʠ 

ʢʦʥʛʣʦʤʝʨʘʪʳ ʩʦ ʩʣʘʙʦʡ ʟʦʣʦʪʦʥʦʩʥʦʩʪʴʶ; 3-4 - ʦʪʣʦʞʝʥʥʷ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ; 

3- ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʘʣʝʞʠ; 4 - ʩʣʘʙʦʟʦʣʦʪʦʥʦʩʥʳʡ ʤʘʪʝʨʠʘʣ ʜʦʶʨʩʢʦʡ ʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ; 5 - ʩʣʘʙʦʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ; 

ʙ - ʧʦʩʣʝʶʨʩʢʠʝ ʢʝʨʩʘʥʪʠʪʦʚʳʝ ʜʘʡʢʠ ʠ ʣʘʢʢʦʣʠʪʦʦʙʨʘʟʥʳʝ ʪʝʣʘ, ʜʘʡʢʠ ʩʠʝʥʠʪ-

ʧʦʨʬʠʨʦʚ, ʘʚʛʥʪ-ʙʠʦʪʠʪʦʚʳʭ ʧʦʨʬʠʨʦʚ; 7 - ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ; 8 - 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʞʠʣʳ. ʄʝʩʪʦʨʦʞʜʝʥʠʷ: I - ʉʝʚʝʨʥʦʝ; II  - ʇʦʨʬʠʨʦʚʦʝ; III  - 

ʎʝʥʪʨʘʣʴʥʦʝ; IV - ʗʢʦʢʫʪʩʢʦʝ; V - ɹʦʢʦʚʦʝ; VI - ʇʝʨʚʫʭʠʥʩʢʦʝ; VII - ʂʘʥʦʚʦʝ; 

VIII -ɼʵʣʙʵ; IX-ɼʦʨʦʞʥʦʝ; X-ʖʞʥʦʝ (ɿʘʣʝʞ ʖʞʥʘʷ), XI- ʅʦʚʦʝ [74] 



45 

 

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʚʳʜʝʣʝʥʦ [41] ʜʚʘ ʪʠʧʘ ʨʫʜ: ʧʝʨʚʠʯʥʳʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʤʝʪʘʩʦʤʘʪʠʪʳ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʠ ʚʪʦʨʠʯʥʳʝ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʛʠʧʝʨʛʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ʨʫʜ ʧʦʩʪʶʨʩʢʦʛʦ ʧʝʨʠʦʜʘ. 

ʆʢʠʩʣʝʥʠʝ ʩʫʣʴʬʠʜʦʚ, ʧʨʦʮʝʩʩ ʢʘʦʣʠʥʠʟʘʮʠʠ ʢʘʣʠʰʧʘʪʦʚʳʭ ʤʠʥʝʨʘʣʦʚ, 

ʨʘʟʨʫʰʝʥʠʝ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʦʙʨʘʟʦʚʘʥʠʶ ʚʪʦʨʠʯʥʳʭ ʨʫʜ, ʵʣʶʚʠʘʣʴʥʦ-ʢʘʨʩʪʦʚʳʭʦʙʨʘʟʦʚʘʥʠʡ. 

ɺ ʵʪʠʭ ʨʫʜʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʜʚʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ: ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʘʷ ʛʣʠʥʘ 

ʠ ʦʙʣʦʤʦʯʥʳʝ ʬʨʘʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʱʝʙʝʥʴ, ʧʝʩʦʢ, ʠ ʛʣʳʙʳ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

ʧʝʩʯʘʥʠʢʦʚ ʠʣʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʆʩʥʦʚʥʳʝ ʤʠʥʝʨʘʣʳ ʚʪʦʨʠʯʥʳʭ ʨʫʜ ʚʢʣʶʯʘʶʪ ʢʚʘʨʮ, 

ʛʠʜʨʦʩʣʶʜʫ, ʢʘʦʣʠʥʠʪ ʠ ʛʘʣʣʫʘʟʠʪ, ʪʦʛʜʘ ʢʘʢ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʤ, ʙʘʨʠʪʦʤ, ʛʠʧʩʦʤ ʠ ʢʘʣʴʮʠʪʦʤ. ɿʦʣʦʪʦʩʦʜʝʨʞʘʱʠʝ ʤʠʥʝʨʘʣʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʛʠʜʨʦʛʝʪʠʪʘ, ʛʝʪʠʪʘ, ʛʝʤʘʪʠʪʘ, ʛʠʜʨʦʛʝʤʘʪʠʪʘ, ʧʩʠʣʦʤʝʣʘʥʘ 

ʠ ʧʠʨʦʣʶʟʠʪʘ, ʘ ʪʘʢʞʝ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʣʝʧʠʜʦʢʨʦʢʠʪʘ [9,74]. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʫʨʘʥʘʭʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.1. 

ʊʘʙʣʠʮʘ 2.1 ï ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʫʜ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ [94] 

ʂʣʘʩʩ 

ʢʨʫʧʥʦʩʪʠ, 

ʤʤ 

ɼɻʣʙɻ ʨ.ʪ.1 ɼɻʣʙɻ ʨ.ʪ.6 ɼʦʨʦʞʥʦʝ ɹʦʢʦʚʦʝ ʂʘʥʘʚʥʦʝ 

ɺr ʭʦʜ ʢʣʘʩʩʘ ʢʨʫʧʥʦʩʪʠ, %  

+300 0,71 7,83 1,04 2,56 5,76 

-300+120 2,54 7,94 2,38 5,11 8,88 

-120+80 5,33 2,06 4,28 6,50 6,59 

-80+50 7,09 3,06 9,67 12,35 13,5 

-50+40 2,36 12,69 3,04 3,46 3,16 

-40+20 7,58 7,98 8,95 12,02 8,43 

-20+10 6,66 8,66 8,23 8,93 6,92 

-10+5 5,92 3,34 3,86 3,72 7,42 

-5+2 8,28 76 6,37 5,06 10,11 

-2+1 1,87 2,47 3,03 1,78 1,91 

-1+0,5 2,40 8,51 3,69 1,56 2,38 

-0,5+0,16 9,89 3,26 9,64 4,69 4,79 

-0,16+0,071 5,91 2,97 4,87 3,32 2,18 

-0,071+0 33,46 25,47 30,95 28,94 17,97 

ʀʪʦʛʦ 100,00 100,00 100,00 100,00 100,00 
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ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʨʫʜ ʚʢʣʶʯʘʝʪ ʢʚʘʨʮ, ʛʠʜʨʦʩʣʶʜʫ, ʢʘʦʣʠʥʠʪ ʠ ʛʘʣʣʫʘʟʠʪ, 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʤʠʥʝʨʘʣʳ ð ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ, ʙʘʨʠʪ, ʛʠʧʩ ʠ ʢʘʣʴʮʠʪ. ɿʦʣʦʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʘʛʨʝʛʘʪʦʚ ʩ ʨʘʟʤʝʨʦʤ 

ʯʘʩʪʠʮ ʜʦ 0,05 ʤʤ. ʇʨʦʙʥʦʩʪʴ ʟʦʣʦʪʘ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 800ï900ă, 

ʩʚʢʣʶʯʝʥʠʷʤʠ Te, Pb, Hg, Fe, Mn, Se, Cr, Sn ʠ Cl [55].  

ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʛʝʥʝʟʠʩʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʘʥʘʭʩʢʦʛʦ ʫʟʣʘ ʚ ʢʦʥʪʫʨʘʭ 

ʨʫʜʦʥʦʩʥʳʭ ʟʘʣʝʞʝʡ ʟʦʣʦʪʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʫʯʘʩʪʢʠ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʯʝʨʝʜʫʶʪʩʷ ʩ ʫʙʦʛʠʤʠ ʨʫʜʘʤʠ [15]. ɻʝʥʝʟʠʩ ʨʫʜ ʂʫʨʘʥʘʭʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʧʦʣʷ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʜʣʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʥʠʟʢʦʩʦʨʪʥʦʛʦ ʩʳʨʴʷ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ ʪʝʨʨʠʪʦʨʠʷ ʨʫʜʥʦʛʦ ʧʦʣʷ ʧʦʜʚʝʨʛʘʣʘʩʴ 

ʠʥʪʝʥʩʠʚʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚʢʣʶʯʘʷ ʛʝʦʬʠʟʠʯʝʩʢʦʝ 

ʠ ʛʝʦʭʠʤʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ 

ʨʫʜʦʥʦʩʥʳʝ ʟʦʥʳ ʠ ʫʪʦʯʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʟʘʣʝʞʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʜʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʩʳʛʨʘʣʠ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʫʜʥʳʭ ʪʝʣ. ɸʥʘʣʠʟ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʠ ʨʫʜ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʳʩʦʢʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʨʫʜʥʳʭ ʪʝʣ [74]. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʛʝʥʝʟʠʩʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʫʨʘʥʘʭʩʢʦʛʦ ʫʟʣʘ ʚ ʢʦʥʪʫʨʘʭ ʨʫʜʦʥʦʩʥʳʭ ʟʘʣʝʞʝʡ ʟʦʣʦʪʦ ʨʘʩʧʨʝʜʝʣʝʥʦ 

ʥʝʨʘʚʥʦʤʝʨʥʦ, ʫʯʘʩʪʢʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʯʝʨʝʜʫʶʪʩʷ ʩ ʫʙʦʛʠʤʠ ʨʫʜʘʤʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʫʜʳ ʦʪʚʘʣʦʚ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ, ʠʤʝʶʱʠʝ 

ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʦʙʣʦʤʦʯʥʳʭ ʬʨʘʢʮʠʡ ʱʝʙʥʷ, ʧʝʩʯʘʥʠʢʘ, 

ʛʣʠʥʳ ʠ ʠʟʚʝʩʪʥʷʢʦʚ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʣʝʞʘʪ ʧʝʨʝʨʘʙʦʪʢʝ ʤʝʪʦʜʦʤ ʂɺ 

ʚʚʠʜʫ ʝʛʦ ʚʳʩʦʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʳʨʴʷ. 

ʀʩʭʦʜʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʝʜʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʜʝʣʘʝʪ 

ʧʨʦʮʝʩʩ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʦʯʝʥʴ ʤʝʜʣʝʥʥʳʤ ʠ ʥʝʚʳʛʦʜʥʳʤ, ʘ ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ 

ʧʨʦʩʘʯʠʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʜʦʣʞʝʥʠʷ 

ʨʘʙʦʪ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʘʪ ʥʘ ʧʦʜʦʛʨʝʚ 
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ʨʘʩʪʚʦʨʦʚ ʠ ʫʪʝʧʣʝʥʠʝ ʰʪʘʙʝʣʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʙʝʜʥʳʭ ʨʫʜ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʩ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʬʠʣʴʪʨʘʮʠʠ 

ʧʨʦʠʟʚʦʜʷʪ ʠʭ ʦʢʦʤʢʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʜʦʙʘʚʣʝʥʠʷ ʮʝʤʝʥʪʘ. 

2.2 ɸʥʘʣʠʟ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʝʡ 

ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ 

ɺ ʨʘʟʜʝʣʝ ʧʨʠʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʘʥʘʣʠʟ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣ ̫ʂɺ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ 

ʜʣʷ ʜʝʡʩʪʚʫʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʂɺ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ, ʚ 38 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ 

ʦʪ ʛ. ɸʣʜʘʥʘ ʠ ʚ 9,5 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʧ. ʅʠʞʥʠʡ ʂʫʨʘʥʘʭ. ʈʫʜʳ ʰʪʘʙʝʣʷ ʂɺ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʭʥʦʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʤʝʪʦʜʘʤʠ ʜʨʦʙʣʝʥʠʷ 

ʧʦʨʦʜ ʦʪʚʘʣʦʚ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʢʨʫʧʥʦʩʪʴʶ ï600 ʤʤ ʜʦ ʢʣʘʩʩʘ ï125 ʤʤ 

ʠ ʠʭ ʦʢʦʤʢʦʚʘʥʠʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʮʝʤʝʥʪʘ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʣʦʱʘʜʢʠ ʰʪʘʙʝʣʷ 

ʂɺ ʧʦ ʨʫʜʝ ʙʦʣʝʝ 1500 ʪʳʩ. ʪ ʚ ʛʦʜ. ʇʦʜʪʚʝʨʞʜʝʥʥʳʝ ʟʘʧʘʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, 

ʧʦʜʣʝʞʘʱʠʝ ʜʦʙʳʯʝ, ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 500 ʪ ʟʦʣʦʪʘ [2, 55, 94]. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʠʩʭʦʜʥʳʭ ʨʫʜ ʦʪʚʘʣʦʚ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʟʜʝʣʝ 2.1, 

ʦʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʂɺ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʰʪʘʙʝʣʝʡ ʂɺ, ʠʟʣʦʞʝʥʦ ʥʠʞʝ ʚ ʨʘʟʜʝʣʝ 2.3. 

ʈʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʚ ʧʨʝʜʝʣʘʭ 

ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʝʥ ʤʷʛʢʠʤʠ, ʩʛʣʘʞʝʥʥʳʤʠ ʬʦʨʤʘʤʠ. ɺʳʩʦʪʘ 

ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 500 ʜʦ 700 ʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦʜʦʨʘʟʜʝʣʳ 

ʧʦʜʥʠʤʘʶʪʩʷ ʥʘ 150-200 ʤ ʥʘʜ ʫʨʦʚʥʷʤʠ ʧʦʡʤ ʨʝʢ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 423 ʜʦ 502 

ʤʝʪʨʦʚ. ʇʦʚʝʨʭʥʦʩʪʴ ʫʯʘʩʪʢʘ ʥʝʨʦʚʥʘʷ; ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʦʥʘ ʥʘʨʫʰʝʥʘ ï ʩʧʣʘʥʠʨʦʚʘʥʘ ʠ ʦʪʩʳʧʘʥʘ ʥʘʩʳʧʥʳʤʠ ʛʨʫʥʪʘʤʠ [107]. 

ʂʣʠʤʘʪ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, 

ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʢʦʨʦʪʢʠʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʸʧʣʳʤ ʣʝʪʦʤ. 

ɸʙʩʦʣʶʪʥʘ ̫ ʤʠʥʠʤʘʣʴʥʘ ̫ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ï51 ÁC (ʷʥʚʘʨʴ), ʪʦʛʜʘ, ʢʘʢ 

ʘʙʩʦʣʶʪʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘï̫ +35 ÁC (ʠʶʣʴ). ʉʨʝʜʥʷ ̫ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦ ʛʦʜʫ, 
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ʧʦ ʜʘʥʥʳʤ ʙʣʠʞʘʡʰʝʡ ʤʝʪʝʦʩʪʘʥʮʠʠ, ʩʦʩʪʘʚʣʷʝʪ -6,2 ÁC (ʨʠʩʫʥʦʢ 2.3, ʪʘʙʣʠʮʘ 2.2) 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ 7ï8 ʤʝʩʷʮʝʚ, ʢʦʛʜʘ ʩʦʭʨʘʥʷʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ 

ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ [102, 107]. 

 

ʈʠʩʫʥʦʢ 2.3 ï ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʨʘʡʦʥʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ 

ʊʘʙʣʠʮʘ 2.2 ï ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦ ʤʝʩʷʮʘʤ [107] 

ʄʝʩʷʮ 1 2 3 4 5 6 7 8 9 10 11 12 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ, Áʉ 
-26,7 -24,3 -15,5 -4,5 4,9 13,5 16,4 13,2 4,9 -6,5 -19,0 -25,4 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 24ï106 ʤʤ ʚ ʤʝʩʷʮ. 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʝʨʠʦʜʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʂɺ ʷʚʣʷʝʪʩʷ 

ʤʘʡïʩʝʥʪʷʙʨʴ (ʨʠʩʫʥʦʢ 2.4, ʪʘʙʣʠʮʘ 2.3). 

 

ʈʠʩʫʥʦʢ 2.4 ï ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʨʘʡʦʥʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ 
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ʊʘʙʣʠʮʘ 2.3ï ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ [107] 

ʄʝʩʷʮ 1 2 3 4 5 6 7 8 9 10 11 12 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ, ʤʤ 
28 24 30 36 66 87 102 106 94 67 42 43 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʦʩʪʨʘʚʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ ʠ ʩʣʦʞʝʥʘ ʪʘʣʳʤʠ ʛʨʫʥʪʘʤʠ [7]. 

ɻʣʫʙʠʥʘ ʩʣʦʷ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʜʦ 4,6 ʤ. ʅʦʨʤʘʪʠʚʥʘʷ 

ʛʣʫʙʠʥʘ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 5,2 ʤ [107]. 

ʂʫʨʘʥʘʭʩʢʦʝ ʨʫʜʥʦʝ ʧʦʣʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ʎʝʥʪʨʘʣʴʥʦ-

ɸʣʜʘʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ, ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʦʛʦ 

ʨʝʛʠʦʥʘ ʫʯʘʩʪʚʫʶʪ ʜʚʘ ʷʨʫʩʘ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ: ʥʠʞʥʠʡ ï 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʤʷʪʳʭ ʚ ʩʢʣʘʜʢʠ ʛʥʝʡʩʦʚ 

ʨʘʥʥʝʘʨʭʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʣʘʥʮʝʚ ʠ ʛʨʘʥʠʪʦʚ, ʠ ʚʝʨʭʥʠʡ ʧʣʘʪʬʦʨʤʝʥʥʳʡ ʯʝʭʦʣ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʟʘʣʝʛʘʶʱʠʭ ʚʝʥʜ-ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ 

ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʌʫʥʜʘʤʝʥʪ ʠ ʧʣʘʪʬʦʨʤʝʥʥʳʡ ʯʝʭʦʣ ʠʤʝʶʪ 

ʩʝʪʴ ʨʘʟʣʦʤʦʚ ʠ ʧʨʦʥʠʟʘʥʳ ʜʘʡʢʘʤʠ ʜʦʣʝʨʠʪʦʚ ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʘ ʪʘʢʞʝ ʰʪʦʢʘʤʠ, ʩʠʣʣʘʤʠ ʠ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʘʤʠ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʤʝʟʦʟʦʡʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ʘʣʜʘʥʩʢʦʛʦ ʠʥʪʨʫʟʠʚʥʦ-ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʅʘ ʨʠʩʫʥʢʝ 2.5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʨʫʜʦʥʦʩʥʦʩʪʴ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ [48, 74]. 

ɺ ʨʘʡʦʥʝ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʩ ʨʝʟʢʠʤ ʩʪʨʫʢʪʫʨʥʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ 

ʧʝʨʝʢʨʳʪ ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʝʤʙʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʚ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥ ʤʘʣʦʤʦʱʥʳʡ ʛʦʨʠʟʦʥʪ ʩʨʝʜʥʝ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʢʚʘʨʮʝʚʳʭ 

ʧʝʩʯʘʥʠʢʦʚ. ɿʘʪʝʤ ʢʘʨʙʦʥʘʪʥʳʝ ʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʢʝʤʙʨʠʡʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʝʩʦʛʣʘʩʩʥʦ ʧʝʨʝʢʨʳʪʳ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʶʨʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ [74]. 
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ʈʠʩʫʥʦʢ 2.5 ï ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʨʫʜʦʥʦʩʥʦʩʪʴ ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ [74] 1ï ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ; 2 ï ʨʦʩʩʳʧʠ 

ʟʦʣʦʪʘ ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ; 3 ï ʤʝʟʦʟʦʡʩʢʠʝ ʜʘʡʢʠ 

ʩʫʙʱʝʣʦʯʥʳʭ ʠ ʱʝʣʦʯʥʳʭ ʛʠʧʘʙʠʩʩʘʣʴʥʳʭ ʧʦʨʦʜ; 4 ï ʤʝʟʦʟʦʡʩʢʠʝ ʤʘʩʩʠʚʳ 

ʩʫʙʱʝʣʦʯʥʳʭ ʠ ʱʝʣʦʯʥʳʭ ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʧʦʨʦʜ; 5 ï ʥʠʞʥʝʶʨʩʢʠʝ ʪʝʨʨʠʛʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ; 6 ï ʚʝʥʜ-ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʝ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ 

ʯʝʭʣʘ; 7 ï ʘʨʭʝʡ-ʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʬʫʥʜʘʤʝʥʪʘ; 8 ï 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ (ʘ ï ʛʣʘʚʥʳʝ, ʙ ï ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ); 9ï15 ï ʛʝʦʣʦʛʦ-

ʧʨʦʤʳʰʣʝʥʥʳʝ ʪʠʧʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ ʠ ʫʨʘʥʘ: 9ï11 ï ʩʦʙʩʪʚʝʥʥʦ 

ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (9 ï ʢʫʨʘʥʘʭʩʢʠʡ ʵʧʠʪʝʨʤʘʣʴʥʳʡ ʟʦʣʦʪʦ-

ʢʘʨʩʪʦʚʳʡ, 10 ï ʣʝʙʝʜʠʥʩʢʠʡ ʟʦʣʦʪʦ-ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʠʜʥʳʡ, 11 ï ʨʷʙʠʥʦʚʳʡ 

ʟʦʣʦʪʦ-ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʡ), 12ï15 ïʟʦʣʦʪʦ-ʫʨʘʥʦʚʳʭ ʠ ʟʦʣʦʪʦ-ʫʨʘʥ-

ʤʦʣʠʙʜʝʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (12 ï ʵʣʴʢʦʥʩʢʠʡ ʙʨʘʥʥʝʨʠʪʦʚʳʡ 

ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʡ, 13 ï ʤʠʥʝʝʚʩʢʠʡ ʤʦʣʠʙʜʝʥʦʚʳʡ ʫʨʘʥʠ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʡ, 14 

ï ʠʥʪʝʨʝʩʥʳʡ ʫʨʘʥʠʥʠʪʦʚʳʡ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʡ, 15 ï ʬʝʜʦʨʦʚʩʢʠʡ ʙʨʘʥʥʝʨʠʪ-

ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʳʡ)[74] 
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ɿʦʣʦʪʦʝ ʦʨʫʜʝʥʝʥʠʝ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʢʘʨʙʦʥʘʪʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ (ʫʥʛʝʣʠʥʩʢʘʷ ʠ ʢʫʪʦʨʛʠʥʦʚʘʷ ʩʚʠʪʳ) ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʨʷʜʦʤ ʩ ʦʩʥʦʚʘʥʠʝʤ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ 

ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʶʭʪʠʥʩʢʦʡ ʩʚʠʪʳ ʶʨʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ 500-600 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

[2]. 

ʈʫʜʥʳʝ ʪʝʣʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʤ ʤʠʢʨʦʛʨʘʙʝʥʦʚʳʤ 

ʩʪʨʫʢʪʫʨʘʤ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʧʨʷʞʸʥʥʳʤ ʩ ʟʦʥʘʤʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ 

ʠ ʧʨʦʪʷʞʸʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʜʘʝʢ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʤʝʟʦʟʦʡʩʢʦʡ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʦʭʚʘʪʠʚʰʝʡ ʪʝʨʨʠʪʦʨʠʶ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ, ʥʘʙʣʶʜʘʣʦʩʴ ʠʥʪʝʥʩʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʚʳʨʘʟʠʚʰʠʭʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʫʤʙʝʠʪʦʚ ʠ ʘʧʦʢʘʨʙʦʥʘʪʥʳʭ 

ʜʞʘʩʧʝʨʦʠʜʦʚ. ʄʠʥʝʨʘʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʘʥʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ, 

ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʟʦʥʘʤ ʣʦʢʘʣʠʟʘʮʠʠ ʨʫʜʥʳʭ ʪʝʣ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʚʳʪʝʩʥʷʶʪ ʠʩʭʦʜʥʳʝ ʪʝʨʨʠʛʝʥʥʳʝ ʠ ʢʘʨʙʦʥʘʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʝ 

ʪʦʣʱʫ ʢʦʤʧʣʝʢʩʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [2, 74]. 

ɺ ʧʨʝʜʝʣʘʭ ʨʫʜʥʦʛʦ ʧʦʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

ʥʝ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʫʨʝʥʠʷ ʚ ʮʝʥʪʨʝ ʂʫʨʘʥʘʭʩʢʦʛʦ ʛʨʘʙʝʥʘ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʬʫʥʜʘʤʝʥʪ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʝ ʩʚʳʰʝ 600 ʤ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 75-80 ʤ. ʅʘ ʬʫʥʜʘʤʝʥʪʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʘ ʪʦʣʱʘ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ 

ʚʝʥʜʘ ʠ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʪʦʣʱʠʥʫ ʦʢʦʣʦ 600-650 ʤ [9]. 

ʇʣʦʱʘʜʢʘ ʂɺ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʢʣʦʥʝ, ʫʛʦʣ ʩʢʣʦʥʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 2Á ʜʦ 30Á. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠʩʩʣʝʜʫʝʤʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʧʨʠʫʨʦʯʝʥʘ ʢ ʂʫʨʘʥʘʭʩʢʦʡ ʫʥʘʩʣʝʜʦʚʘʥʥʦʡ ʙʣʦʢʦʚʦʡ ʚʧʘʜʠʥʝ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʤʠ ʦʩʘʜʦʯʥʳʤʠ ʪʦʣʱʘʤʠ ʫʥʛʝʣʠʥʩʢʦʡ ʩʚʠʪʳ. 

ʇʦʩʣʝʜʥʷʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʣʘʙʦ ʥʘʨʫʰʝʥʥʳʤʠ ʚ ʟʘʣʝʛʘʥʠʠ 

ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ ʤʝʨʛʝʣʷʤʠ ʠ ʜʦʣʦʤʠʪʘʤʠ, ʟʘʣʝʛʘʶʱʠʤʠ ʧʦʯʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ [2, 

74]. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʦʙʲʝʢʪʦʚ ʂɺ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 11 ʤ 

ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ʫʥʛʝʣʠʥʩʢʦʡ ʩʚʠʪʳ (ɭ1un), ʧʝʨʝʢʨʳʪʳʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʠ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʝʭʥʦʛʝʥʥʦʛʦ (t QIV), ʦʟʝʨʥʦ-ʙʦʣʦʪʥʦʛʦ (lb 

Q III -IV) ʠ ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʦʛʦ (ed QIII -IV) ʛʝʥʝʟʠʩʦʚ. ʇʦ ʜʘʥʥʳʤ 

ʠʟʳʩʢʘʥʠʡ (ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ) ʥʘ ʧʣʦʱʘʜʢʝ ʂɺ ʚʳʜʝʣʝʥʦ 

7 ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʀɻʕ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʀɻʕ-3 ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʰʪʘʙʝʣʷ ʂɺ [107]. 

ʀɻʕ-1 ïð ʥʘʩʳʧʥʦʡ ʛʘʣʝʯʥʠʢʦʚʳʡ ʛʨʫʥʪ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ, 

ʦʙʨʘʟʦʚʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʳʧʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʚʪʦʜʦʨʦʛʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʝ ʨʘʙʦʪ. ʉʦʩʪʦʠʪ ʠʟ ʛʘʣʝʯʥʠʢʦʚʦʛʦ ʠ ʛʨʘʚʠʡʥʦʛʦ ʛʨʫʥʪʦʚ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʫʧʝʩʯʘʥʦʛʦ ʠ ʩʫʛʣʠʥʠʩʪʦʛʦ ʟʘʧʦʣʥʠʪʝʣ ̫ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 16-31%, 

ʨʝʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʱʝʙʝʥʠʩʪʳʤ ʛʨʫʥʪʦʤ ʩ ʩʫʧʝʩʯʘʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ ʜʦ 22%. 

ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʚʠʝʤ ʠ ʛʘʣʴʢʦʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ 

ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ ʠ ʧʨʦʯʥʳʤʠ. ɺʣʘʞʥʦʩʪʴ ʛʨʫʥʪʘ 

0,10 ʜ.ʝ. ʅʦʨʤʘʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʧʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ 2,04 ʛ/ʩʤɿ, ʫʜʝʣʴʥʦʝ 

ʩʮʝʧʣʝʥʠʝ ï 0,002 Mʇa, ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ï 43Á, ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ï 

50Mʇa. ʈʘʩʯʸʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʩʥʦʚʘʥʠʷ 0,18 Mʇa [107]. 

ʀɻʕ-2 ï ʩʫʛʣʠʥʦʢ ʜʨʝʩʚʷʥʳʡ, ʩʣʘʙʦʟʘʪʦʨʬʦʚʘʥʥʳʡ, ʩʣʘʙʦʣʴʜʠʩʪʳʡ, 

ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʡ. ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʜʦʣʦʤʠʪʦʤ ʦʪ ʤʘʣʦʡ 

ʜʦ ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ. ɺʣʘʞʥʦʩʪʴ ʛʨʫʥʪʘ 0,25 ʜ.ʝ. ʇʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ 1,71 ʛ/ʩʤɿ. 

ʅʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ: ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ ï 0,020 Mʇa ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ 

ï 18Á ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ï 6 Mʇa. ʈʘʩʯʸʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʩʥʦʚʘʥʠʷ 0,10 Mʇa 

[107]. 

ʀɻʕ-3 ïʩʫʛʣʠʥʦʢ ʜʨʝʩʚʷʥʳʡ ʩ ʧʨʠʤʝʩʴʶ ʪʦʨʬʘ, ʩʣʘʙʦʣʴʜʠʩʪʳʡ, 

ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʡ. ɺʣʘʞʥʦʩʪʴ ʛʨʫʥʪʘ: ʦʪ 0,15 ʜʦ 0,26 ʜ.ʝ., ʥʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ï 

0,21 ʜ.ʝ. ʇʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ: ʦʪ 1,74 ʜʦ 1,96 ʛ/ʩʤį. ʅʦʨʤʘʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ ï 0,019 ʄʇʘ, ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ï 20Á. ʄʦʜʫʣʴ 

ʜʝʬʦʨʤʘʮʠʠ ï 7 ʄʇʘ. ʈʘʩʯʸʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʩʥʦʚʘʥʠʷ 0,18 ʄʇʘ [107]. 
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ʀɻʕ-4 ï ʜʨʝʩʚʷʥʳʡ ʛʨʫʥʪ ʩ ʩʫʛʣʠʥʠʩʪʳʤ ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ 

ʜʦ 32ï47%; ɺʣʘʞʥʦʩʪʴ ʛʨʫʥʪʘ: ʦʪ 0,09 ʜʦ 0,17 ʜ.ʝ., ʥʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ï 0,11 ʜ.ʝ. 

ʇʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ: ʦʪ 1,93 ʜʦ 2,16 ʛ/ʩʤį. ʅʦʨʤʘʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʫʜʝʣʴʥʦʝ 

ʩʮʝʧʣʝʥʠʝ ï 0,001 ʄʇʘ, ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ï 40Á. ʄʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ï 

40 ʄʇʘ. ʈʘʩʯʸʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʩʥʦʚʘʥʠʷ: 0,35 ʄʧʘ [107]. 

ʀɻʕ-5 ï ʜʦʣʦʤʠʪ ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ. 

ɺʣʘʞʥʦʩʪʴ ʛʨʫʥʪʘ: ʦʪ 0,04 ʜʦ 0,30 ʜ.ʝ., ʥʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ï 0,11 ʜ.ʝ. ʇʣʦʪʥʦʩʪʴ 

ʛʨʫʥʪʘ: ʦʪ 1,87 ʜʦ 2,21 ʛ/ʩʤį [107]. 

ʀɻʕ-6 ï ʜʦʣʦʤʠʪ ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ, ʨʘʟʤʷʛʯʘʝʤʳʡ ʇʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ: 

ʦʪ 2,41 ʜʦ 2,70 ʛ/ʩʤį. ɺʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʜʥʦʦʩʥʦʤʫ ʩʞʘʪʠʶ 

ʚ ʚʦʜʦʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ: ʦʪ 18,2 ʜʦ 49,0 ʄʇʘ, ʨʘʩʯʸʪʥʦʝ ʟʥʘʯʝʥʠʝ ï 35,48 

ʄʇʘ (ʧʨʠ k = 0,95). ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʷʛʯʘʝʤʦʩʪʠ: 0,59 (ʛʨʫʥʪ ʩʯʠʪʘʝʪʩʷ 

ʨʘʟʤʷʛʯʘʝʤʳʤ) [107]. 

ʀɻʕ-7 ï ʜʦʣʦʤʠʪ ʧʨʦʯʥʳʡ, ʨʘʟʤʷʛʯʘʝʤʳʡ. ʇʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ: ʦʪ 2,54 ʜʦ 2,77 

ʛ/ʩʤį, ʨʘʩʯʸʪʥʦʝ ʟʥʘʯʝʥʠʝ ï 2,60 ʛ/ʩʤį (ʧʨʠ k = 0,95). ɺʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʦʜʥʦʦʩʥʦʤʫ ʩʞʘʪʠʶ ʚ ʚʦʜʦʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ: ʦʪ 55,0 ʜʦ 113,8 ʄʇʘ, 

ʨʘʩʯʸʪʥʦʝ ʟʥʘʯʝʥʠʝ ï 79,25 ʄʇʘ (ʧʨʠ k = 0,95). ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʷʛʯʘʝʤʦʩʪʠ: 0,65 

(ʛʨʫʥʪ ʩʯʠʪʘʝʪʩʷ ʨʘʟʤʷʛʯʘʝʤʳʤ) [107]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʨʪʦʡ OCP-2015 ʠ ʉʇ 14.13330.2018 ʪʝʨʨʠʪʦʨʠʷ ʛ. ɸʣʜʘʥ 

ʚ ʧʨʠʚʷʟʢʝ ʢ ʩʨʝʜʥʠʤ ʛʨʫʥʪʦʚʳʤ ʫʩʣʦʚʠʷʤ ʜʣʷ ʦʙʲʝʢʪʦʚ ʤʘʩʩʦʚʦʡ ʟʘʩʪʨʦʡʢʠ (ʢʘʨʪʘ 

OCP-2015- ɸ) ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʡʦʥʫ ʩ ʩʝʡʩʤʠʯʥʦʩʪʴʶ 6 ʙʘʣʣʦʚ, ʜʣʷ ʦʙʲʝʢʪʦʚ 

ʧʦʚʳʰʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (ʢʘʨʪʘ OCP-2015- ɺ, ʉ) ï ʩ ʩʝʡʩʤʠʯʥʦʩʪʴʶ 7 ʙʘʣʣʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʲʝʢʪʳ ʂɺ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʲʝʢʪʘʤ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʣʦʱʘʜʢʠ ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʨʪʘ 

OCP-2015-A.  

ʉʦʛʣʘʩʥʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ɸʣʜʘʥʩʢʦʤʫ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʨʝʛʠʦʥʫ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ. ʋʢʘʟʘʥʥʳʡ ʨʝʛʠʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʤʘʩʩʠʚʦʚ ʪʨʝʱʠʥʦʚʘʪʳʭ 

ʚʦʜ, ʜʦʧʦʣʥʝʥʥʳʭ ʥʘʣʦʞʝʥʥʳʤʠ ʚʦʜʦʥʦʩʥʳʤʠ ʙʘʩʩʝʡʥʘʤʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʦʩʥʦʚʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʫʯʘʩʪʢʘ ʩʚʷʟʘʥʦ ʩ ʨʘʩʯʣʝʥʸʥʥʳʤ ʨʝʣʴʝʬʦʤ, 
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ʨʘʟʚʠʪʦʡ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʴʶ ʠ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʟʘʢʘʨʩʪʦʚʘʥʥʳʭ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʟʘʣʝʛʘʶʱʠʭ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ [107]. 

2.3 ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʪʘʧʳ ʧʨʦʮʝʩʩʘ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠʟ 

ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ 

ʈʘʥʝʝ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʂɺ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ 

ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ ʠʟ ʥʠʟʢʦʩʦʨʪʥʦʛʦ ʨʫʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʠʩʭʦʜʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʩ ʥʠʟʢʦʡ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʆʩʥʦʚʦʡ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʤʠʛʨʘʮʠʷ 

ʚʳʱʝʣʘʯʠʚʘʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʯʝʨʝʟ ʥʝʧʦʜʚʠʞʥʳʡ ʤʘʩʩʠʚ ʨʫʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʩʪʚʦʨʘ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʦʢʠʩʣʝʥʠʝ 

ʤʝʪʘʣʣʦʚ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʠʭ ʧʝʨʝʭʦʜʫ ʚ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ 

ʤʦʛʫʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥʳ ʧʦʣʝʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ [106, 114]. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʰʪʘʙʝʣʴ ʂɺ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʘʥʘʭʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʧʦʣʷ, ʧʘʨʘʤʝʪʨʳ ʩʦʦʨʫʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.4.  

ʊʘʙʣʠʮʘ 2.4 ï ʇʘʨʘʤʝʪʨʳ ʰʪʘʙʝʣʷ ʂɺ [94] 

ʂʦʥʩʪʨʫʢʮʠʷ ʰʪʘʙʝʣʷ ʂɺ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 4-ʭ ʷʨʫʩʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, 

ʚʳʧʦʣʥʝʥʥʦʝ ʠʟ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ, ʦʪʩʳʧʢʘ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʝʪʩʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʦʢʘʟʘʪʝʣʴ 

ɺʳʩʦʪʘ ʷʨʫʩʘ, ʤ  10 

ʂʦʣʠʯʝʩʪʚʦ ʷʨʫʩʦʚ 4 

ʇʨʦʝʢʪʥʘʷ ʰʠʨʠʥʘ ʙʝʨʤʳ, ʤ 15 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʥʝʣʝʡ ʚ ʧʝʨʚʦʤ ʷʨʫʩʝ, ʰʪ. 8 

ʈʘʟʤʝʨʳ ʚʩʝʛʦ ʰʪʘʙʝʣʷ ʚ ʧʣʘʥʝ, ʤ  470ʭ340 

ʆʙʱʘʷ ʝʤʢʦʩʪʴ ʰʪʘʙʝʣʷ, ʪʳʩ. ʪʦʥʥ  7068 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʷ, ʜʥʝʡ/ʩʝʟʦʥ  150 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʩʝʟʦʥʥʳʡ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʘʥʝʣʠ, ʜʥʝʡ  56 

ʂʨʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʤʤ -125 

ʅʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ ʘʛʣʦʤʝʨʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪ/ʤ3 1,3 

ʋʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʘʛʣʦʤʝʨʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʛʨʘʜ 42,5Ü 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ (ʜʣʷ ʜʦʣʦʤʠʪʦʚ), ʤ/ʩʫʪ 4,332 

ʇʣʦʪʥʦʩʪʴ ʦʨʦʰʝʥʠʷ, ʣ/(ʤ2ʩʫʪ); 240/360 
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ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ. ʐʪʘʙʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʷʨʫʩʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ 

ʥʘ ʧʘʥʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʟʤʝʨʳ ʟʦʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʨʦʣʠʚʢʠ ʦʢʦʤʢʦʚʘʥʥʦʡ 

ʨʫʜʳ. ʇʦʨʷʜʦʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʂɺ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ 

ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.6. ʠ ʚʢʣʶʯʘʝʪ 

ʵʪʘʧʳ, ʦʧʠʩʘʥʥʳʝ ʥʠʞʝ. 

 

ʈʠʩʫʥʦʢ 2.6 ï ʉʭʝʤʘ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ  

ʈʫʜʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʢʘʨʴʝʨʦʚ ʠ ʦʪʚʘʣʦʚ ʩ ʢʨʫʧʥʦʩʪʴʶ ʜʦ 600 ʤʤ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʜʨʦʙʣʝʥʠʶ ʜʦ -125 ʤʤ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʨʦʙʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ. ɼʨʦʙʣʝʥʘʷ 

ʨʫʜʘ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʮʝʤʝʥʪʦʤ (ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʮʝʤʝʥʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.5), 

ʠʟʚʝʩʪʴʶ ʠ ʚʦʜʦʡ ʚ ʙʘʨʘʙʘʥʥʳʭ ʦʢʦʤʢʦʚʘʪʝʣʷʭ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ 

ʘʛʣʦʤʝʨʘʪʦʚ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʩʣʸʞʠʚʘʥʠʝ ʨʫʜʳ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ [16, 19]. 

ʊʘʙʣʠʮʘ 2.5 ï ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʮʝʤʝʥʪʝ [94] 

ʈʝʘʛʝʥʪ r ɻʆʉʊ, ʆʉʊ, ʊʋ 

ʋʜʝʣʴʥʳʡ 

ʨʘʩʭʦʜ, 

ʢʛ/ʪ 

ʈʘʩʭʦʜ ʨʝʘʛʝʥʪʦʚ 

ʪ/ʩʫʪʢʠ ʪ/ʛʦʜ 

ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ 400 ɻʆʉʊ 10178-85 7  218 32659 

ʋʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʙʦʣʴʰʝ 4,5 ʢʛ/ʪ ʧʨʠ ʦʢʦʤʢʦʚʘʥʠʠ 

ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʣʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ [55] ʥʝ ʧʨʠʚʦʜʠʪ 

ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʩʢʦʨʦʩʪʠ ʧʝʨʢʦʣʷʮʠʠ ʚʳʱʝʣʘʯʠʚʘʶʱʝʛʦ ʨʘʩʪʚʦʨʘ (ʨʠʩʫʥʦʢ 2.7), ʧʨʠ 

ʵʪʦʤ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʦʩʣʝ ʘʛʣʦʤʝʨʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʪʫ ʰʪʘʙʝʣʷ, ʚʨʝʤʷ 

ʮʠʢʣʘ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [1,55].  
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ʈʠʩʫʥʦʢ 2.7 ï ɺʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʨʪʣʘʜʮʝʤʝʥʪʘ ʜʣʷ ʦʢʦʤʢʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ 

ʥʘ ʩʢʦʨʦʩʪʴ ʧʝʨʢʦʣʷʮʠʠ ʨʘʩʪʚʦʨʘ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʯʝʨʝʟ ʢʦʣʦʥʢʫ [55] 

ʇʨʦʮʝʩʩ ʘʛʣʦʤʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʙʘʨʘʙʘʥʥʳʭ ʦʢʦʤʢʦʚʘʪʝʣʷʭ, 

ʛʜʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʥʘ ʫʨʦʚʥʝ 10ï12%. ʇʦʣʫʯʝʥʥʳʝ 

ʘʛʣʦʤʝʨʘʪʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʧʨʠ ʫʢʣʘʜʢʝ ʠ ʦʨʦʰʝʥʠʠ. ɿʘʪʝʤ ʘʛʣʦʤʝʨʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʫʢʣʘʜʳʚʘʝʪʩʷ ʩʣʦʷʤʠ 

ʥʘ ʛʠʜʨʦʠʟʦʣʠʨʦʚʘʥʥʫʶ ʧʦʜʫʰʢʫ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʩʪʘʢʝʨʘ 

TS1042 (ʨʠʩʫʥʦʢ 2.8). 

 

ʈʠʩʫʥʦʢ 2.8 ï ʋʢʣʘʜʢʘ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʚ ʰʪʘʙʝʣʴ ʂɺ ʧʨʠ ʧʦʤʦʱʠ 

ʩʪʘʢʝʨʘ [80] 

ʆʩʥʦʚʘʥʠʝ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʶʱʫʶ 

ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʡ ʩʣʦʡ ʠʟ ʛʝʦʤʝʤʙʨʘʥ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʪʝʨʠ ʨʘʩʪʚʦʨʦʚ 

ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʜʨʝʥʘʞʥʫʶ ʩʠʩʪʝʤʫ ʠʟ ʱʝʙʥʷ ʠ ʪʨʫʙ, 
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ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʩʙʦʨ ʠ ʦʪʚʦʜ ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʥʳʡ ʩʣʦʡ, 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʡ ʧʦʚʨʝʞʜʝʥʠʝ ʜʨʝʥʘʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɼʨʝʥʘʞʥʳʝ ʪʨʫʙʳ 

ʫʢʣʘʜʳʚʘʶʪʩʷ ʩ ʫʢʣʦʥʦʤ ʥʝ ʤʝʥʝʝ 3Á ʜʣʷ ʩʘʤʦʪʝʯʥʦʛʦ ʦʪʚʦʜʘ ʨʘʩʪʚʦʨʦʚ ʚ ʩʙʦʨʥʳʝ 

ʢʦʣʣʝʢʪʦʨʳ. ʊʦʣʱʠʥʘ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ ʠʟ ʱʝʙʥʷ ʬʨʘʢʮʠʠ 20ï70 ʤʤ ʚʘʨʴʠʨʫʝʪʩʷ 

ʚ ʩʨʝʜʥʝʤ 1,0 ʤ.  

ʈʫʜʘ ʫʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜʫʰʢʠ ʚ ʩʝʢʮʠʠ ʚʳʩʦʪʦʡ ʜʦ 10 ʤ. 

ʐʠʨʠʥʘ ʧʘʥʝʣʠ ʰʪʘʙʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 75 ʤ, ʜʣʠʥʘ ð ʜʦ 340 ʤ. ʂʘʞʜʘʷ ʧʘʥʝʣʴ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʷʯʝʡʢʠ ʜʣʷ ʫʜʦʙʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʦʨʦʰʝʥʠʷ ʠ ʜʨʝʥʘʞʘ 

[94]. 

ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʪʘʙʝʣʷ ʠ ʤʦʥʪʘʞʘ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ ʨʘʩʪʚʦʨʳ 

ʮʠʘʥʠʜʘ ʥʘʪʨʠʷ ʨʘʚʥʦʤʝʨʥʦ ʧʦʜʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʰʪʘʙʝʣʷ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ 

ʟʦʣʦʪʘ ʩ ʟʘʜʘʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪ 240 ʣ/ʤ2ʩʫʪ ʜʦ 360 ʣ/ʤ2ʩʫʪ. ʆʨʦʰʝʥʠʝ 

ʰʪʘʙʝʣʷ ʧʨʦʚʦʜʠʪʩʷ ʨʘʩʪʚʦʨʘʤʠ ʮʠʘʥʠʜʘ ʥʘʪʨʠʷ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʪ 0,2 ʛ/ʣ 

ʜʦ 0,4 ʛ/ʣ. ʈʘʩʪʚʦʨʳ ʧʦʜʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʧʝʣʴʥʳʭ ʠʣʠ ʚʦʙʙʣʝʨʥʳʭ ʩʠʩʪʝʤ 

ʦʨʦʰʝʥʠʷ, ʚʳʙʦʨ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ. ʂʘʧʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʘ ʢ ʧʨʦʤʝʨʟʘʥʠʶ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦʙʙʣʝʨʥʘʷ ʩʠʩʪʝʤʘ (ʨʠʩʫʥʦʢ 2.9) ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ [14]. 

 

ʈʠʩʫʥʦʢ 2.9 ï ʈʘʙʦʪʘ ʚʦʙʙʣʝʨʥʦʡ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ ʥʘ ʰʪʘʙʝʣʝ ʂɺ [80] 
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ɺ ʧʨʦʮʝʩʩʝ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʩʪʘʜʠʠ: 

- ʨʘʚʥʦʤʝʨʥʦʝ ʩʤʘʯʠʚʘʥʠʝ ʤʘʩʩʠʚʘ ʠ ʥʘʯʘʣʦ ʨʝʘʢʮʠʡ; 

- ʘʢʪʠʚʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ, ʥʘ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ 

ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ; 

- ʜʦʚʳʱʝʣʘʯʠʚʘʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʦʙʲʝʤʦʚ ʤʝʪʘʣʣʦʚ ʠʟ ʨʫʜʳ. 

ʂʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʦʨʦʰʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʩʭʦʜʦʤʝʨʦʚ ʠ ʚʝʥʪʠʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʰʪʘʙʝʣʷ. ʈʘʩʪʚʦʨʳ, 

ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʰʪʘʙʝʣʴ ʠ ʥʘʩʳʱʝʥʥʳʝ ʟʦʣʦʪʦʤ, ʩʦʙʠʨʘʶʪʩʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʚ ʦʩʥʦʚʘʥʠʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʠʟʚʣʝʯʝʥʥʳʝ 

ʨʘʩʪʚʦʨʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʩʦʨʙʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʟʦʣʦʪʘ. 

ʈʘʩʪʚʦʨʳ ʮʠʨʢʫʣʠʨʫʶʪ ʚ ʩʠʩʪʝʤʝ ʜʦ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʜʦ 0,05 ʛ/ʤį, 

ʧʦʩʣʝ ʯʝʛʦ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʧʦʚʪʦʨʥʦʝ ʦʙʦʛʘʱʝʥʠʝ [68]. 

ʉʦʙʨʘʥʥʳʝ ʨʘʩʪʚʦʨʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʩʦʨʙʮʠʦʥʥʳʝ ʢʦʣʦʥʥʳ, ʛʜʝ ʟʦʣʦʪʦ 

ʠʟʚʣʝʢʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʙʝʜʥʳʝ 

ʨʘʩʪʚʦʨʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʥʘ ʧʣʦʱʘʜʢʫ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʜʣʷ ʜʦʫʢʨʝʧʣʝʥʠʷ 

ʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʮʠʢʣʘ ʷʚʣʷʝʪʩʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʮʠʘʥʠʜʘ ʥʘʪʨʠʷ ʚ ʨʘʩʪʚʦʨʘʭ, ʢʦʪʦʨʘʷ ʥʝ ʜʦʣʞʥʘ ʧʘʜʘʪʴ ʥʠʞʝ 0,02ï

0,03% [99]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʷ ʂɺ ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ 

ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʮʝʩʩ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʪʱʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʨʫʜʳ, ʧʨʘʚʠʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʰʪʘʙʝʣʷ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʦʚ. ʉʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʦʚ ʠ ʫʯʸʪ 

ʩʧʝʮʠʬʠʢʠ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ 

ʟʦʣʦʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

2.4 ʆʙʦʩʥʦʚʘʥʠʝ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʰʪʘʙʝʣʷ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʰʪʘʙʝʣʝʡ ʂɺ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘ ʚʳʯʠʩʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ 
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ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʦʨʫʞʝʥʠʷ, ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʦʩʥʦʚʘʥʠʷ 

ʰʪʘʙʝʣʷ, ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʠ ʥʘʛʨʫʟʦʢ ʦʪ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [8]. ʇʨʠ ʵʪʦʤ ʜʣʷ ʰʪʘʙʝʣʝʡ ʂɺ 

ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʧʨʦʛʥʦʟʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʩ ʧʦʤʦʱʴʶ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʜʘʣʝʝ ï ʄʂʕ) [118, 120, 123, 124, 149]. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʨʘʩʯʝʪ 

ʅɼʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄʂʕ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚ ʩʘʤʦʤ ʩʦʦʨʫʞʝʥʠʠ ʠ ʝʛʦ ʦʩʥʦʚʘʥʠʠ, ʚʳʟʚʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʫʧʣʦʪʥʝʥʠʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʦʪʩʳʧʢʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʥʘʨʘʱʠʚʘʥʠʷ, ʚ ʩʣʫʯʘʝ ʤʥʦʛʦʷʨʫʩʥʳʭ ʰʪʘʙʝʣʝʡ ʂɺ [23, 38, 109]. 

ɺ ʦʙʱʝʤ ʚʠʜʝ, ʧʦʨʷʜʦʢ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʝʡ ʂɺ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 2.10. 

 

ʈʠʩʫʥʦʢ 2.10 ï ɹʣʦʢ-ʩʭʝʤʘ ʵʪʘʧʦʚ ʦʙʦʩʥʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʰʪʘʙʝʣʝʡ ʂɺ 
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ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʝʡ ʂɺ [125], 

ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʩ ʦʨʦʰʝʥʠʝʤ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ 

ʢʫʨʘʥʭʩʢʦʛʦ ʪʠʧʘ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʵʪʘʧʘʤʠ ʧʨʦʛʥʦʟʘ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʷʚʣʷʶʪʩʷ ʵʪʘʧʳ ʧʨʦʛʥʦʟʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ. 

ʐʪʘʙʝʣʴ ʂɺ ʜʦʣʞʝʥ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ 

ʦʢʘʪʳʰʝʡ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʫʶ ʩʠʩʪʝʤʫ ʠʟ ʨʘʩʪʚʦʨʘ ʮʠʘʥʠʜʘ, 

ʧʦʨʦʜʳ ʠ ʚʦʟʜʫʭʘ, ʠʛʨʘʶʱʠʭ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ 

ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ [34, 44, 111]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʧʨʦʛʥʦʟʝ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʫʜʥʳʡ ʤʘʩʩʠʚ 

ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʟʦʥʦʡ ʘʵʨʘʮʠʠ [138 - 141], ʘ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʨʦʰʝʥʠʷ ʝʝ ʟʥʘʯʝʥʠʷ ʥʝ ʜʦʣʞʥʳ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʜʲʝʤʫ ʫʨʦʚʥʷ ʨʘʩʪʚʦʨʦʚ ʚʳʰʝ 

ʢʨʦʚʣʠ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ. ʆʪʩʫʪʩʪʚʠʝ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʨʘʩʪʚʦʨʦʚ ʚ ʨʫʜʥʦʤ ʤʘʩʩʠʚʝ 

ʪʘʢʞʝ ʩʥʠʟʠʪ ʨʠʩʢʠ ʨʘʟʨʫʰʝʥʠʷ ʦʢʘʪʳʰʝʡ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʧʦʣʥʦʛʦ ʚʦʜʦʥʘʩʳʱʝʥʠʷ 

ʠ ʨʘʟʤʦʢʘʥʠʷ, ʯʪʦ ʥʝʤʠʥʫʝʤʦ ʩʢʘʞʝʪʩʷ ʥʘ ʫʧʣʦʪʥʝʥʠʠ ʤʘʩʩʠʚʘ ʠ ʫʭʫʜʰʠʪʴ 

ʝʛʦ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʃ.ɸ. ʈʠʯʘʨʜʩʦʤ ʧʨʝʜʣʦʞʝʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʫʨʘʚʥʝʥʠʝ ɼʘʨʩʠ, ʚ ʦʪʥʦʰʝʥʠʠ 

ʫʩʣʦʚʠʡ ʥʝʥʘʩʳʱʝʥʥʳʭ ʛʨʫʥʪʦʚ. ʋʨʘʚʥʝʥʠʝ ʈʠʯʘʨʜʩʘ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʝʨʝʥʦʩʘ ʛʨʫʥʪʦʚʦʡ ʚʣʘʛʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʘʧʠʣʣʷʨʥʦ-

ʩʦʨʙʮʠʦʥʥʳʭ ʩʠʣ ʠ ʛʨʘʚʠʪʘʮʠʠ ʚʜʦʣʴ ʦʩʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ, 

ʩ ʥʘʯʘʣʦʤ ʦʪʩʯʝʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʪʠʧʘ. ɺ ʫʨʘʚʥʝʥʠʝ ʈʠʯʘʨʜʩʘ 

ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʤʝʥʥʳʭ: ʚʣʘʞʥʦʩʪʴ ʠ ʢʘʧʠʣʣʷʨʥʦ-ʩʦʨʙʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ ʚʣʘʛʠ, ʘ 

ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʜʘʚʣʝʥʠʷ ʚʣʘʛʠ ʠ ʚʨʝʤʝʥʠ [44, 146]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʘ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʧʨʠʥʷʪʦ ʦʧʠʩʳʚʘʪʴ 

ʚ ʬʦʨʤʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʲʝʤʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ɗ ʦʪ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʚʣʘʛʠ ɣ. ɼʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʜʜʘʝʪʩʷ ʦʧʠʩʘʥʠʶ ʫʨʘʚʥʝʥʠʝʤ ɺʘʥ ɻʝʥʫʭʪʝʥʘ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ 

ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʥʘʩʳʱʝʥʠʷ [146, 148]. 
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ʋʨʘʚʥʝʥʠʝ ɺʘʥ ɻʝʥʫʭʪʝʥʘ ʦʧʠʩʳʚʘʝʪ ʚʦʜʦʫʜʝʨʞʠʚʘʥʠʝ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʜʘʚʣʝʥʠʡ ʚʣʘʛʠ, ʘ ʫʨʘʚʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ (ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ) ʦʪ ʜʘʚʣʝʥʠʷ ʚʣʘʛʠ ï ʫʨʘʚʥʝʥʠʝ ʄʫʘʣʝʤʘ (2.3) [135]. ɺ ʫʨʘʚʥʝʥʠʠ 

ʄʫʘʣʝʤʘ ʧʦʢʘʟʘʪʝʣʴ ʬʠʣʴʪʨʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʢʘʟʘʪʝʣʷ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʫʥʪʘ 

ʩʦʭʨʘʥʷʪʴ ʞʠʜʢʦʩʪʴ ʚ ʧʦʨʠʩʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʦʨʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠ ʦʪ ʟʥʘʯʝʥʠʷ ʬʠʣʴʪʨʘʮʠʠ ʧʨʠ ʧʦʣʥʦʤ ʚʦʜʦʥʘʩʳʱʝʥʠʠ [122, 127,136]. 

ʋʨʘʚʥʝʥʠʝ ʄʫʘʣʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨ ʫʨʘʚʥʝʥʠʷ ɺʘʥ 

ɻʝʥʫʭʪʝʥʘ: n-ʵʤʧʠʨʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ ʤʦʜʝʣʠ, ʦʪʨʘʞʘʶʱʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʧʦʨ [65], m-ʧʘʨʘʤʝʪʨ ʤʦʜʝʣʠ, ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ n, ὄ-ʧʘʨʘʤʝʪʨ ʤʦʜʝʣʠ, ʬʫʥʢʮʠʷ 

ʨʘʟʤʝʨʘ ʧʦʨ, ʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʧʫʪʝʤ ʧʦʜʙʦʨʘ 

ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ ʤʦʜʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʨʘʚʦʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʨʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ [146, 153]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʣʘʛʠ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪ ʫʨʘʚʥʝʥʠʝ ʈʠʯʘʨʜʩʘ, ʢʦʪʦʨʦʝ ʦʧʠʩʳʚʘʝʪ ʪʝʯʝʥʠʝ ʞʠʜʢʦʩʪʠ 

ʚ ʥʝʥʘʩʳʱʝʥʥʦʡ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ (2.1) [44]: 
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ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʠʥʷʪʘ ʧʦʣʫʯʠʚʰʘʷ ʥʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʤʦʜʝʣʴ Van Genuchten ï Mualem, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʦʧʠʩʘʪʴ ʧʨʦʮʝʩʩ ʬʠʣʴʪʨʘʮʠʠ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʧʦʨʠʩʪʳʝ ʪʝʣʘ ʚ ʧʦʣʥʦʩʪʴʶ ʠʣʠ 

ʥʝʧʦʣʥʦʩʪʴʶ ʚʦʜʦʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ.  

ɼʣʷ ʟʘʚʠʩʠʤʦʩʪʠ )(yq  ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʝʣʴ ɺʘʥ ɻʝʥʫʭʪʝʥʘ (2.2) [44]: 
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ʘ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ï ʤʦʜʝʣʴ ʄʫʘʣʝʤʘ (2.3) [44]: 
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ɺ ʫʨʘʚʥʝʥʠʷʭ (2.1-2.3) ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: q ï ʦʙʲʝʤʥʦʝ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ; y ï ʚʳʩʦʪʘ ʚʩʘʩʳʚʘʥʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʠʚʝʜʝʥʥʳʤ ʥʘʧʦʨʦʤ h 

ʩʦʦʪʥʦʰʝʥʠʝʤ (2.4): 

zh +=y ;      (2.4) 

 storS ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʨʫʛʦʝʤʢʦʩʪʠ; K  ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʘʛʦʧʝʨʝʥʦʩʘ;  sq, rq  

ï ʦʩʪʘʪʦʯʥʦʝ (ʪʦ ʝʩʪʴ ʥʝʠʟʚʣʝʢʘʝʤʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʫʪʝʤ) ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʠ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʧʨʠ ʧʦʣʥʦʤ ʥʘʩʳʱʝʥʠʠ; S, eS  ï ʥʘʩʳʱʝʥʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʘʷ 

ʥʘʩʳʱʝʥʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʬʦʨʤʫʣʘʤ (2.5): 
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n ï ʵʤʧʠʨʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ ʤʦʜʝʣʠ, ʦʪʨʘʞʘʶʱʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨ; 

m ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ n ʧʦ ʬʦʨʤʫʣʝ nm /11-= ; a ï ʧʘʨʘʤʝʪʨ ʤʦʜʝʣʠ, ʬʫʥʢʮʠʷ 

ʨʘʟʤʝʨʘ ʧʦʨ; sK  ï ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʥʘʩʳʱʝʥʠʷ; )(yrK  ï 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ; Qï ʫʜʝʣʴʥʳʝ ʦʙʲʝʤʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʩʪʦʢʠ. ɿʜʝʩʴ 

ʠ ʜʘʣʝʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʧʨʠ ʧʦʣʥʦʤ ʥʘʩʳʱʝʥʠʠ sq  ʨʘʚʥʦ 

ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ ʧʦʩʪʦʷʥʥʘ [44]. 

ʇʨʠʥʷʪʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʠʟʤʝʥʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʝʝ ʚʦʜʦʥʘʩʳʱʝʥʠʷ. 

ʉ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ɺʘʥ ɻʝʥʫʭʪʝʥʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʨʝʙʫʝʪʩʷ 

ʧʨʦʠʟʚʝʩʪʠ ʚʝʨʠʬʠʢʘʮʠʶ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʧʦ ʜʘʥʥʳʤ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʩʭʦʜʠʤʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ c ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʠʣʴʪʨʘʮʠʠ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ 

ʰʪʘʙʝʣʷ ʂɺ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʠʣʴʪʨʘʮʠʠ ʨʫʜʳ ʰʪʘʙʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴʩʷ ʫʩʣʦʚʠʝʤ 

ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʥʦʛʦ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʨʫʜʳ ʚ ʤʘʩʩʠʚʝ ʰʪʘʙʝʣʷ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʙʳʣʦ 

ʩʢʘʟʘʥʦ ʚʳʰʝ, ʧʨʠ ʚʳʱʝʣʘʯʠʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʢʦʥʪʘʢʪʘ 

ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʝʡ ʨʫʜʳ ʩ ʢʠʩʣʦʨʦʜʦʤ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʨʝʘʢʮʠʠ. ʉʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʥʝʠʟʙʝʞʥʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʭʫʜʰʝʥʠʝ ʩʢʦʨʦʩʪʠ 
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ʨʘʩʪʚʦʨʝʥʠʷ ʟʦʣʦʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʚʦʜʠʪ ʢ ʥʠʟʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʟʚʣʝʯʝʥʠʷ 

ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʨʦʰʝʥʠʷ ʨʫʜʳ ʰʪʘʙʝʣʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʪʝʧʝʥʴ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʤʘʩʩʠʚʘ ʙʫʜʝʪ 

ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ. ʇʨʠ ʠʟʚʝʩʪʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ 

ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʦʮʝʥʢʫ ʚʦʟʤʦʞʥʦʩʪʠ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ 

ʦʪʚʦʜʠʪʴ ʨʘʩʪʚʦʨʳ ʠʟ-ʧʦʜ ʰʪʘʙʝʣʷ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ, ʧʨʝʚʳʰʘʶʱʝʛʦ ʤʦʱʥʦʩʪʴ ʩʘʤʦʛʦ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʰʪʘʙʝʣʷ ʂɺ 

ʜʣʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʠ ʧʨʠ ʥʘʣʠʯʠʠ 

ʦʢʦʣʦ 1,0 ʤ ʜʨʝʥʘʞʥʦʛʦ ʱʝʙʝʥʠʩʪʦʛʦ ʩʣʦʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʤʦʜʝʣʴ ʂʫʣʦʥʘ-

ʄʦʨʘ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʘʷ, ʯʪʦ ʞʝʩʪʢʦʩʪʴ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʨʦʚʥʷ ʙʦʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʥʘʩʪʦʷʱʝʡ 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ [81]. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʥʳʭ ʦʙʦʩʥʦʚʘʥʠʡ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄʂʕ ʥʝʨʝʜʢʦ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʸʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠʟ 

ʧʨʠʤʝʥʷʝʤʳʭ ʤʦʜʝʣʝʡ ï ʤʦʜʝʣʠ ʂʫʣʦʥʘï ʄʦʨʘ. ʊʘʢʦʡ ʚʳʙʦʨ ʟʘʯʘʩʪʫʶ ʦʙʫʩʣʦʚʣʝʥ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ. ʇʦʧʫʣʷʨʥʦʩʪʴ ʤʦʜʝʣʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʫʯʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʥʠʤʘʥʠʷ 

ʧʨʠʥʮʠʧʦʚ ʝʸ ʨʘʙʦʪʳ. ʄʦʜʝʣʴ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʩʝʛʦ ʯʝʪʳʨʸʭ ʨʘʩʯʸʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ: ʤʦʜʫʣʷ ʦʙʱʝʡ 

ʜʝʬʦʨʤʘʮʠʠ ɽ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʫʘʩʩʦʥʘ ɜ, ʩʮʝʧʣʝʥʠʷ ʩ ʠ ʫʛʣʘ ʪʨʝʥʠʷ ű. ɺ 

ʜʦʧʨʝʜʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʧʨʫʛʦʝ ʧʦʚʝʜʝʥʠʝ, ʩ ʧʨʝʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʢʨʠʪʝʨʠʝʤ ʂʫʣʦʥʘï ʄʦʨʘ. ʇʦʵʪʦʤʫ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʚ 

ʧʨʦʩʪʦʪʝ ʠ ʷʩʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʨʘʚʥʝʥʠʡ [17].  

ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʠʷʤʠ ʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʧʨʠʥʠʤʘʶʪ ʚʠʜ (2.6): 
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,        (2.6) 

ʛʜʝ E  ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʄʇʘ; v  ï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ. 

ʋʩʣʦʚʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ (ʟʘʢʦʥ ʪʨʝʥʠʷ ʂʫʣʦʥʘ) ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʚʠʜʝ (2.7): 

 js--t= tgncf , (2.7) 

ʛʜʝ t ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʦ ʩʜʚʠʛʫ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʣʦʱʘʜʢʝ, ʄʇʘ;       c  ï 

ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ, ʄʇʘ; ns  ï ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʜʝʡʩʪʚʫʶʱʝʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʣʦʱʘʜʢʝ, ʄʇʘ; j ï ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, 

ʛʨʘʜ. 

ʆʙʦʙʱʝʥʥʦʝ ʫʩʣʦʚʠʝ ʪʝʢʫʯʝʩʪʠ ʂʫʣʦʥʘ-ʄʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʟʘʜʘʥʦ 

ʩ ʧʦʤʦʱʴʶ ʰʝʩʪʠ ʬʫʥʢʮʠʡ ʪʝʢʫʯʝʩʪʠ (ʨʠʩʫʥʦʢ 2.11), ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ 

ʬʫʥʢʮʠʡ ʛʣʘʚʥʳʭ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ, af1  ʚ ʚʠʜʝ (2.8) [121]: 

 
j-js+s+s-s= cossin)(

2

1
)(

2

1
32321 cf a , (2.8) 

ʛʜʝ 2s  ʠ 3s  ï ʛʣʘʚʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʄʇʘ; c  ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʮʝʧʣʝʥʠʷ, ʄʇʘ; j ï ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ʛʨʘʜ. 

 

ʈʠʩʫʥʦʢ 2.11 ï ʇʦʚʝʨʭʥʦʩʪʴ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʚ ʦʩʷʭ ʛʣʘʚʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ [121] 
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ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ ʛʨʫʥʪʘ ʂʫʣʦʥʘ-ʄʦʨʘ ʜʦʧʫʩʪʠʤʦ 

ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʥʘʛʨʫʞʝʥʠʠ ʣʠʙʦ ʨʘʟʛʨʫʟʢʝ ʤʘʩʩʠʚʘ, ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʞʝʩʪʢʦʩʪʴ 

ʛʨʫʥʪʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʙʦʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ (2.7) ʠ (2.8) ʥʝʚʦʟʤʦʞʥʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʅɼʉ 

ʤʘʩʩʠʚʘ, ʧʦʜʚʝʨʛʘʶʱʝʛʦʩʷ ʚ ʭʦʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʮʠʢʣʘʤ ʨʘʟʛʨʫʟʢʠ, 

ʥʘʛʨʫʞʝʥʠʷ ʠ ʫʧʣʦʪʥʝʥʠʷ [120, 121, 149]. 

ʄʦʜʝʣʴ ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ ʛʨʫʥʪʘ Hardening soil model ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʡ ʚʘʨʠʘʥʪ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʛʨʫʥʪʦʚ, 

ʚ ʢʦʪʦʨʦʤ ʥʘʨʷʜʫ ʩ ʧʨʦʯʥʦʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʨʝʙʫʝʪʩʷ ʟʘʜʘʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʦʪʥʦʩʷʪʩʷ ʤʦʜʫʣʠ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʥʘʛʨʫʞʝʥʠʠ ʠ ʨʘʟʛʨʫʟʢʝ, 

ʦʜʦʤʝʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʴ, ʦʧʠʩʳʚʘʶʱʠʡ ʩʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ 

ʞʸʩʪʢʦʩʪʠ ʛʨʫʥʪʘ ʦʪ ʚʝʣʠʯʠʥʳ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʕʪʠ ʨʘʩʯʸʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʠʥʡ ʚ ʩʪʘʙʠʣʦʤʝʪʨʝ 

ʠ ʦʜʦʤʝʪʨʝ, ʧʨʦʚʦʜʠʤʳʭ ʧʨʠ ʵʪʘʣʦʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʥʘʧʨʷʞʝʥʠʡ. ʈʝʘʣʴʥʳʝ 

ʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʝʩʪʢʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦ ʜʦʩʪʠʛʥʫʪʳʤ ʟʥʘʯʝʥʠʷʤ ʥʘʧʨʷʞʝʥʠʡ, ʩ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʨʫʥʪʘ ʧʦ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ [121]. 

ʄʦʜʝʣʴ ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ ʛʨʫʥʪʘ Hardening soil model ʧʨʠʥʷʪʘ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʨʫʜʳ ʰʪʘʙʝʣʷ, ʧʦʩʢʦʣʴʢʫ ʦʪʨʘʞʘʝʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʚʝʜʝʥʠʷ ʧʦʨʦʜʳ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʘʣʴʥʦʛʦ, 

ʜʦ ʧʨʝʜʝʣʴʥʦʛʦ, ʪʘʢ ʠ ʚ ʢʨʠʪʠʯʝʩʢʦʤ, ʧʨʝʜʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʆʥʘ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʥʝʣʠʥʝʡʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʨʦʜ ʧʨʠ ʥʘʛʨʫʟʢʘʭ, ʢʦʪʦʨʳʝ 

ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦʝ ʩʜʚʠʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ [6, 121]. 

ʄʦʜʝʣʴ ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ ʛʨʫʥʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʮʝʥʢʠ 

ʫʧʨʦʯʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʠʩʧʝʨʩʥʳʭ ʛʨʫʥʪʦʚ. ɿʘ ʦʩʥʦʚʫ ʤʦʜʝʣʠ 

ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ ʛʨʫʥʪʘ ʧʨʠʥʷʪʘ ʥʝʣʠʥʝʡʥʦ-ʫʧʨʫʛʘʷ ʤʦʜʝʣʴ ɼʫʥʢʘʥʘ-ʏʝʥʛʘ, 

ʦʧʠʩʳʚʘʶʱʘʷ ʛʠʧʝʨʙʦʣʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ 1e ʠ ʢʦʤʧʦʥʝʥʪʳ ʜʝʚʠʘʪʦʨʘ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ aq  [121]. 
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ʄʦʜʝʣʴ ɼʫʥʢʘʥʘ-ʏʝʥʛʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʜʚʫʭ ʧʘʨʘʤʝʪʨʘʭ ʞʝʩʪʢʦʩʪʠ, 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʧʦʜʘʪʣʠʚʦʩʪʴ ʛʨʫʥʪʘ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ, ʵʪʘ ʛʠʧʦʫʧʨʫʛʘʷ ʤʦʜʝʣʴ ʥʝ ʤʦʛʣʘ ʨʘʟʣʠʯʘʪʴ ʧʨʦʮʝʩʩʳ ʥʘʛʨʫʞʝʥʠʷ 

ʠ ʨʘʟʛʨʫʟʢʠ. ʕʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʜʝʣʘʣʦ ʝʝ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʨʘʩʯʝʪʦʚ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ 

ʥʘʛʨʫʟʦʢ ʚ ʜʠʘʧʘʟʦʥʝ ʥʘʧʨʷʞʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʣʘʩʪʠʯʝʩʢʠʤ ʜʝʬʦʨʤʘʮʠʷʤ, 

ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʫʯʝʥʳʝ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʝʝ ʧʨʠʤʝʥʝʥʠʷ [147]. 

ʄʦʜʝʣʴ ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ ʛʨʫʥʪʘ ʚʳʪʝʩʥʠʣʘ ʤʦʜʝʣʴ ɼʫʥʢʘʥʘ ï ʏʘʥʛʘ 

ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʪʝʦʨʠʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʚʤʝʩʪʦ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ, ʫʯʝʪʫ 

ʜʠʣʘʪʘʥʩʠʠ ʠ ʚʚʝʜʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʫʯʝʩʪʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʛʨʘʥʠʮʳ 

ʜʦʧʫʩʪʠʤʳʭ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʧʨʫʛʦʛʦ ʧʦʚʝʜʝʥʠʷ [147, 112]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʦʜʝʣʠ ʠʜʝʘʣʴʥʦ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʚ ʤʦʜʝʣʠ 

ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ ʛʨʫʥʪʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʢʫʯʝʩʪʠ ʥʝ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʠ ʨʘʩʰʠʨʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ 

ʫʧʨʦʯʥʝʥʠʷ: ʦʜʥʦ ʩʚʷʟʘʥʦ ʩʦ ʩʜʚʠʛʦʤ, ʜʨʫʛʦʝ ï ʩʦ ʩʞʘʪʠʝʤ. ʋʧʨʦʯʥʝʥʠʝ ʧʨʠ ʩʜʚʠʛʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʥʝʦʙʨʘʪʠʤʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʝʨʚʠʯʥʦʛʦ ʜʝʚʠʘʪʦʨʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʩʞʘʪʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʙʨʘʪʠʤʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʝʨʚʠʯʥʳʤ ʩʞʘʪʠʝʤ ʧʨʠ ʥʘʛʨʫʞʝʥʠʠ ʚ ʦʜʦʤʝʪʨʝ ʠ ʠʟʦʪʨʦʧʥʦʤ 

ʥʘʛʨʫʞʝʥʠʠ [147, 150, 151]. 

ʇʦʚʝʜʝʥʠʝ ʛʨʫʥʪʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ (ʧʨʠ ʫʩʣʦʚʠʠ         

fa qq < ) (2.9): 

 )(2 31

31

50
1

s-s-

s-s
Ö=e

a

a

qE

q
, (2.9) 

ʛʜʝ 1s ʠ 3s  ï ʛʣʘʚʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʄʇʘ; fq  ï ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʤʧʦʥʝʥʪʳ ʜʝʚʠʘʪʦʨʘ ʪʝʥʟʦʨʘ 

ʥʘʧʨʷʞʝʥʠʡaq , ʄʇʘ; 50E  ï ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ʛʨʫʥʪʘ, ʄʇʘ. 
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ʇʨʠ ʵʪʦʤ ʧʘʨʘʤʝʪʨ aq ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ (2.9) ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠ, 

ʘ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʤʧʦʥʝʥʪʳ ʜʝʚʠʘʪʦʨʘ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ fq , ʩ ʫʯʝʪʦʤ 

ʢʨʠʪʝʨʠʷ ʧʨʦʯʥʦʩʪʠ ʂʫʣʦʥʘ-ʄʦʨʘ, ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ (2.10): 

 
)(sin3

sin6

31
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s-s
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a

f
q

q . (2.10) 

ʇʨʠ ʥʘʛʨʫʞʝʥʠʠ ʧʦʚʝʜʝʥʠʝ ʛʨʫʥʪʘ ʦʧʠʩʳʚʘʝʪʩʷ ʥʝʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, 

ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʪʝʢʫʱʝʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɼʣʷ ʤʦʜʝʣʝʡ 

ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ ʛʨʫʥʪʘ ʯʘʩʪʦ ʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʴʶ (2.11): 
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ʛʜʝ ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ʛʨʫʥʪʘ 
refE50  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʜʝʚʠʘʪʦʨʦʤ aq  

ʥʘʧʨʷʞʝʥʠʡ 50% ʦʪ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ʩʜʚʠʛʫ fq , ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʧʦ ʬʦʨʤʫʣʝ (2.10), ʘ ʚʝʣʠʯʠʥʘ refs  ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 100 ʢʇʘ (ʨʠʩʫʥʦʢ 2.12) 

[121]. 

 

ʈʠʩʫʥʦʢ 2.12 ï ɿʘʚʠʩʠʤʦʩʪʴ ʜʝʚʠʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ 

(ʟʘʚʠʩʠʤʦʩʪʴ (2.6)) 

ʇʦʚʝʨʭʥʦʩʪʴ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʜʣʷ ʤʦʜʝʣʠ ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ ʛʨʫʥʪʘ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ (2.12): 
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ʇʨʦʜʦʣʴʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠŮ1

ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ
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ʛʜʝ pg ï ʦʙʲʝʤʥʘʷ ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ; urE  ï ʥʝʟʘʚʠʩʠʤʳʡ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ 

ʛʨʫʥʪʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʵʤʧʠʨʠʯʝʩʢʠ, ʄʇʘ. 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʤʦʜʝʣʠ ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ ʛʨʫʥʪʘ (2.12), ʯʘʩʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʠ ʩ ʜʚʦʡʥʳʤ ʫʧʨʦʯʥʝʥʠʝʤ ʧʨʠ ʩʜʚʠʛʝ ʠ ʧʨʠ ʦʙʲʝʤʥʦʤ 

ʩʞʘʪʠʠ (ʨʠʩʫʥʦʢ 2.13). ʂʣʘʩʩ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʟʘʜʘʚʘʪʴ ʫʧʨʦʯʥʝʥʠʝ ʢʘʢ ʧʨʠ ʩʜʚʠʛʝ, ʪʘʢ ʠ ʧʨʠ ʩʞʘʪʠʠ [45, 118]. 

 

ʈʠʩʫʥʦʢ 2.13 ï ʇʦʚʝʨʭʥʦʩʪʴ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʤʦʜʝʣʠ ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ 

ʛʨʫʥʪʘ ʚ ʚʠʜʝ ʩʫʤʤʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʫʯʝʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʣʘʚʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ [121] 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ çʇʨʘʚʠʣʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ ʢʘʨʴʝʨʦʚ, ʨʘʟʨʝʟʦʚ ʠ ʦʪʢʦʩʦʚ ʦʪʚʘʣʦʚè ʜʣʷ ʦʪʚʘʣʦʚ 

ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʥʘ ʩʣʘʙʦʤ ʥʘʢʣʦʥʥʦʤ ʦʩʥʦʚʘʥʠʠ ʥʦʨʤʘʪʠʚʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1,2 [89]. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʦʨʫʞʝʥʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ 

ʦʪ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʧʦʣʟʥʝʡ, ʦʧʦʣʟʥʝʡ, ʩʦʛʣʘʩʥʦ 

ʉʇ 116.13330.2012 ʧʨʠ ʨʘʩʯʝʪʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴʩʷ 

ʫʩʣʦʚʠʝ (2.13) [95]: 

RF
n

d

g

g
¢y ,     (2.13) 
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ʛʜʝ F  ï ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʦʙʦʙʱʝʥʥʦʛʦ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʦʨʫʞʝʥʠʝ ʠʣʠ 

ʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ (ʩʠʣʘ, ʤʦʤʝʥʪ, ʥʘʧʨʷʞʝʥʠʝ), ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʇ 20.13330, ʜʝʬʦʨʤʘʮʠʠ (ʩʤʝʱʝʥʠʷ) ʠʣʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [101]; y ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ, ʧʨʠʥʠʤʘʶʱʠʡ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ [91]; R ï ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʦʙʦʙʱʸʥʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ; ng ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ 

ʧʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ; dg  ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʭʘʨʘʢʪʝʨ ʚʦʟʜʝʡʩʪʚʠʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʩʦ ʚʨʝʤʝʥʝʤ, 

ʩʪʝʧʝʥʴ ʪʦʯʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʨʠʙʣʠʞʝʥʥʦʩʪʴ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ, 

ʪʠʧ ʩʦʦʨʫʞʝʥʠʷ, ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʦʩʥʦʚʘʥʠʷ, ʚʠʜ ʤʘʪʝʨʠʘʣʘ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʥʦʨʤʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʩʦʦʨʫʞʝʥʠʡ. 

ʇʨʝʦʙʨʘʟʦʚʘʚ ʬʦʨʤʫʣʫ (2.13), ʧʦʣʫʯʘʝʪʩʷ ʬʦʨʤʫʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ (2.14): 

 
n

d
sfk

g

g
y= . (2.14) 

ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʷ ʚʝʣʠʯʠʥʳ ʚ ʬʦʨʤʫʣʝ (2.12) ʧʨʠʥʠʤʘʶʪʩʷ 

ʨʘʚʥʳʤʠ1,1=gn , 1=y , 9,0=gd . ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ sfk ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ ʨʘʚʥʦ 1,22, 

ʯʪʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ çʇʨʘʚʠʣʘ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ ʢʘʨʴʝʨʦʚ, 

ʨʘʟʨʝʟʦʚ ʠ ʦʪʢʦʩʦʚ ʦʪʚʘʣʦʚè, ʪʘʙʣʠʮʘ 2 [89]. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʄʂʕ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʉʥʘʯʘʣʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʯʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʫʯʠʪʳʚʘʶʱʝʝ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ ʧʦʨʦʜ, ʥʘʛʨʫʟʢʫ ʦʪ ʩʦʦʨʫʞʝʥʠʷ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ, 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚʣʠʷʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ 

ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʦʙʝʩʧʝʯʝʥʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʫʣʘ (2.15) [112,121]: 
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ʛʜʝredrmc . , redrm.tg  ï ʨʝʜʫʮʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʩʮʝʧʣʝʥʠʷ, ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; rmc , rmtg  ï ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʩʮʝʧʣʝʥʠʷ ʠ 

ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ. 

2.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 2 

1. ɿʦʣʦʪʦʩʦʜʝʨʞʘʱʠʝ ʨʫʜʳ ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʚ ʢʦʨʘʭ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦ ʧʝʨʚʠʯʥʳʤ ʵʧʠʪʝʨʤʘʣʴʥʳʤ ʨʫʜʘʤ ʟʦʣʦʪʦʩʫʣʴʬʠʜʥʦ-

ʢʘʨʩʪʦʚʦʛʦ ʪʠʧʘ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʫʶ ʤʘʩʩʫ ʢʚʘʨʮ-

ʣʠʤʦʥʠʪʛʠʜʨʦʩʣʶʜʠʩʪʦ-ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

ʧʦ ʩʦʩʪʘʚʫ ʠ ʥʠʟʢʫʶ ʬʠʣʴʪʨʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʢʦʤʢʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

2. ɺ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠ ̫ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ ʦʩʪʨʦʚʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʤʸʨʟʣʳʭ ʧʦʨʦʜ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʝʟʦʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ. ʆʩʥʦʚʘʥʠʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʣʦʱʘʜʢʠ ʂɺ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʥʝ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ ʠ ʩʣʦʞʝʥʘ ʩʣʘʙʦʫʧʣʦʪʥʝʥʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, 

ʜʨʝʩʚʷʥʳʤʠ ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ ʩ ʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʦʣʦʤʠʪʘʤʠ ʦʪ ʤʘʣʦʡ ʧʨʦʯʥʦʩʪʠ ʜʦ ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ.  

3. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʦʙʲʝʢʪ ʂɺ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʷʨʫʩʥʳʡ ʰʪʘʙʝʣʴ 

ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʢʫʨʘʥʩʢʦʛʦ ʪʠʧʘ 

ʚʳʩʦʪʦʡ 40 ʤ ʩ ʛʠʜʨʦʠʟʦʣʷʮʠʝʡ ʠ ʜʨʝʥʘʞʦʤ ʚ ʦʩʥʦʚʘʥʠʠ. ɺʳʱʝʣʘʯʠʚʘʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʧʣʳʡ ʩʝʟʦʥ ʛʦʜʘ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʜʙʦʨ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʨʦʰʝʥʠʷ ʠ ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʫʩʣʦʚʠʠ ʥʝʜʦʧʫʱʝʥʠʷ ʧʦʣʥʦʛʦ 

ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ ʤʘʩʩʠʚʘ ʨʫʜ, ʩʧʦʩʦʙʥʦʛʦ ʚʳʟʚʘʪʴ ʨʘʟʨʫʰʝʥʠʝ 

ʦʢʘʪʳʰʝʡ, ʧʦʪʝʨʶ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ 

ʩʚʦʡʩʪʚ. 
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4. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʤʦʜʝʣʴʶ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʥʝ ʧʦʣʥʦʩʪʴʶ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ ʦʢʦʤʢʦʚʘʥʥʳʝ ʨʫʜʳ ʰʪʘʙʝʣʷ ʂɺ 

ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ ɺʘʥ ɻʝʥʫʭʪʝʥ ï ʄʫʘʣʝʤʘ (Van Genuchten ï Mualem). ʄʦʜʝʣʴ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʯʝʪ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʧʦʨʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʘʢ 

ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʛʦ ʚʦʜʦʥʘʩʳʱʝʥʠʷ, ʪʘʢ ʠ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ ʧʦʨʦʜʳ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʯʝʪ ʠʟʤʝʥʝʥʠʡ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʥʘʩʳʱʝʥʠʷ. 

5. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʤʝʪʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ ʦʮʝʥʢʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʝʪʦʤ ʥʝʣʠʥʝʡʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʤʘʩʩʠʚ ï ʷʚʣʷʝʪʩʷ ʄʂʕ. ʎʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ ʂɺ ʤʝʪʦʜʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ 

ʤʘʩʩʠʚʘ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʝʣʝ ʰʪʘʙʝʣʷ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ ʰʪʘʙʝʣʷ ʂɺ ʧʨʠʥʷʪʘ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʂʫʣʦʥʘ-ʄʦʨʘ, 

ʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʤʦʜʝʣʴ 

ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ ʛʨʫʥʪʘ (Hardening soil model). 
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ɻʃɸɺɸ 3 ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʉʆʉʊɸɺɸ 

ʀ ʉɺʆʁʉʊɺ ʆʂʆʄʂʆɺɸʅʅʓʍ ʈʋɼ ʂʋʈɸʅɸʍʉʂʆɻʆ ʊʀʇɸ 

ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʘ, ʠʟʣʦʞʝʥʥʦʛʦ ʚ ʧʨʝʜʳʜʫʱʠʭ ʛʣʘʚʘʭ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʯʝʪʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʠ ʧʦʜʙʦʨʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʰʪʘʙʝʣʝʡ ʂɺ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʘʷ ʣʘʙʦʨʘʪʦʨʥʳʝ, ʩʪʝʥʜʦʚʳʝ 

ʠ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ ʂʫʨʘʥʘʭʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʧʦʣʷ. ʇʦʩʢʦʣʴʢʫ ʦʢʦʤʢʦʚʘʥʥʳʝ ʨʫʜʳ ʰʪʘʙʝʣʷ ʂɺ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʧʦʜʚʝʨʞʝʥʘ ʠʟʤʝʥʝʥʠʷʤ ʚ ʪʝʯʝʥʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʝʡ ʂɺ [95], ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʫʭʫʜʰʝʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʫʜʳ, ʪʦ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʠʟʫʯʝʥʠʠ 

ʩʚʦʡʩʪʚ ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʂɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʠ ʨʫʜ, ʫʞʝ ʚʳʚʝʜʝʥʥʳʭ ʠʟ ʦʨʦʰʝʥʠʷ ʨʘʩʪʚʦʨʘʤʠ ʮʠʘʥʠʜʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʦʙʳ ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ 

ʜʦ ʫʢʣʘʜʢʠ ʚ ʰʪʘʙʝʣʴ, ʘ ʪʘʢʞʝ ʧʨʦʙʳ ʩ ʫʯʘʩʪʢʘ, ʫʞʝ ʚʳʚʝʜʝʥʥʦʛʦ ʠʟ ʦʨʦʰʝʥʠʷ, 

ʦʙʱʝʡ ʤʘʩʩʦʡ ʦʢʦʣʦ 3000 ʢʛ. ʈʫʜʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 

ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʤʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʨʫʜʘʤʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ 

ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 25100-2020 çɻʨʫʥʪʳ. ʂʣʘʩʩʠʬʠʢʘʮʠʷè [25], ʦʢʦʤʢʦʚʘʥʥʘʷ 

ʨʫʜʘ ʦʪʥʦʩʠʪʩʷ ʢ ʜʠʩʧʝʨʩʥʳʤ ʪʝʭʥʦʛʝʥʥʳʤ ʛʨʫʥʪʘʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʠʢʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʠʟʫʯʘʝʤʳʭ ʨʫʜ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʥʳʝ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʩʩʳʣʢʠ ʥʘ ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʦ ʪʝʢʩʪʫ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪʨʘʞʝʥʳ ʦʪʜʝʣʴʥʳʝ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʚʦʡʩʪʚ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
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3.1 ɸʥʘʣʠʟ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʦʚ ʂɺ 

ʠʟ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ ʦʙʲʝʤʘ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦ ʜʚʝ ʧʨʦʙʳ ʠʟ ʢʘʞʜʦʡ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʤʘʩʩʦʡ ʧʦ 115 ʢʛ ʢʘʞʜʘʷ. ʇʦʩʢʦʣʴʢʫ ʩʧʝʮʠʬʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʰʪʘʙʝʣʷ ʂɺ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʘʣʠʯʠʝ ʚ ʠʩʭʦʜʥʦʤ ʤʘʪʝʨʠʘʣʝ ʚʢʣʶʯʝʥʠʡ ʱʝʙʥʷ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʠ ʫʞʝ ʦʢʦʤʢʦʚʘʥʥʦʡ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, 

ʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʙ ʚʳʧʦʣʥʝʥʦ 

ʤʝʪʦʜʦʤ ʛʨʦʭʦʯʝʥʠʷ ʠ ʩʠʪʦʚʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠ ʩʫʭʦʤ ʩʧʦʩʦʙʝ ʨʘʩʩʝʚʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʚʳʭ (ʨʠʩʫʥʦʢ 3.1), ʘ ʬʦʪʦʛʨʘʬʠʠ ʤʘʪʝʨʠʘʣʘ 

ʜʣʷ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ ʙʦʣʴʰʝ 1,0 ʤʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɺ 

(ʨʠʩʫʥʢʠ ɺ1-ɺ18). 

 

ʈʠʩʫʥʦʢ 3.1 ï ʀʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʢʦʤʢʦʚʘʥʥʳʭ 

ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ 

ʆʙʝ ʧʨʦʙʳ ʠʤʝʶʪ ʙʣʠʟʢʠʡ ʥʘʢʣʦʥ ʠ ʭʘʨʘʢʪʝʨʥʦʝ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʢʨʠʚʦʡ 

ʚ ʨʘʡʦʥʝ 5 ʤʤ. ʆʪʣʠʯʠʷ ʚ ʨʘʟʤʝʨʘʭ ʯʘʩʪʠʮ ʜʣʷ ʨʫʜ ʜʦ ʠ ʧʦʩʣʝ ʦʨʦʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʲ̫ʩʥʝʥʳ ʪʝʤ, ʯʪʦ ʧʦʩʣʝ ʫʢʣʘʜʢʠ ʠ ʧʨʦʩʘʯʠʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʟʨʫʰʝʥʠʝ ʯʘʩʪʠ ʦʢʘʪʳʰʝʡ ʠ ʠʟʤʝʣʴʯʝʥʠʝ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
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ʨʘʩʪʚʦʨʦʚ ʠ ʜʘʚʣʝʥʠʷ ʚʳʰʝʣʝʞʘʱʠʭ ʨʫʜ. ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʯʘʩʪʠʮ ʧʦʩʣʝ ʦʨʦʰʝʥʠʷ ʜʦʣʞʥʦ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʤʘʩʩʠʚʘ. 

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʘʥʘʣʦʛʠʠ 

ʩ ʧʨʠʨʦʜʥʳʤʠ ʛʨʫʥʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ: ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʘʷ ʨʫʜʘ 

ʢ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʤ ʜʨʝʩʚʷʥʳʤ ʛʨʫʥʪʘʤ; ʚʳʚʝʜʝʥʥʘʷ ʠʟ ʦʨʦʰʝʥʠʷ ʨʫʜʘ 

ʢ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʤ ʱʝʙʝʥʠʩʪʳʤ ʛʨʫʥʪʘʤ ʩ ʧʝʩʯʘʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʧʦʣʥʠʪʝʣʷ ʜʘʝʪʩʷ ʧʦ ʨʘʟʤʝʨʫ ʯʘʩʪʠʮ, 

ʘ ʥʝ ʧʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ. 

ʇʦ ʩʪʝʧʝʥʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ (Cu=d60/d10) ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ ʛʨʫʥʪʦʚ 

ʩʦʛʣʘʩʥʦ ɻʆʉʊ 25100-2020 ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ [25] ʠʩʩʣʝʜʫʝʤʳʝ 

ʤʘʪʝʨʠʘʣʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʦʜʥʦʨʦʜʥʳʤ: ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʘʷ ï Cu å28; ʚʳʚʝʜʝʥʥʘʷ 

ʠʟ ʦʨʦʰʝʥʠʷ ʨʫʜʘ ï Cu å 60. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʪʝʧʝʥʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʚʝʞʝʡ 

ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʦʧʨʝʜʝʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʝʛʨʝʛʘʮʠʠ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʪʘʙʝʣʷ ʂɺ. 

ʊʘʢʞʝ ʧʦ ʩʪʝʧʝʥʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʦʧʘʩʥʫʶ ʠ ʙʝʟʦʧʘʩʥʫʶ 

ʟʦʥʳ (ʨʠʩʫʥʦʢ 3.2) ʧʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʫʬʬʦʟʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʜʠʝʥʪʘ ʥʘʧʦʨʘ 

ʧʦ ʛʨʘʬʠʢʫ ɺ.ʉ. ʀʩʪʦʤʠʥʦʡ [66]. 

 

ʈʠʩʫʥʦʢ 3.2 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ i = f(Cu), i ï ʚʝʣʠʯʠʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 

ʛʨʘʜʠʝʥʪʘ, Cu ï ʩʪʝʧʝʥʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʛʨʫʥʪʘ Cu=d60/d10; d60, d10ï ʜʠʘʤʝʪʨʳ 

ʯʘʩʪʠʮ 60%-ʡ ʠ 10%-ʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ɺ.ʉ. ʀʩʪʦʤʠʥʦʡ: Iï ʦʙʣʘʩʪʴ 

ʨʘʟʨʫʰʘʶʱʠʭ ʠ; II  ï ʦʙʣʘʩʪʴ ʙʝʟʦʧʘʩʥʳʭ ʛʨʘʜʠʝʥʪʦʚ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʨʦʮʝʩʩʝ ʥʠʩʭʦʜʷʱʝʡ ʬʠʣʴʪʨʘʮʠʠ ʢ ʜʨʝʥʘʞʥʦʤʫ ʩʣʦʶ 

ʠʣʠ ʧʨʠ ʚʳʭʦʜʝ ʨʘʩʪʚʦʨʦʚ ʥʘ ʦʪʢʦʩʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʰʪʘʙʝʣʷ ʜʣʷ ʦʙʝʠʭ ʧʨʦʙ 

ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʫʩʣʦʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʳʥʦʩʫ ʤʝʣʢʠʭ 

ʯʘʩʪʠʮ. 

ʊʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʳʧʘʥʠʷ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʯʝʨʝʟ ʧʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʙʦʣʝʝ ʢʨʫʧʥʳʭ (ʨʠʩʫʥʦʢ 3.3) ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʉʤʦʣʠʯʝʤ ʂ.ʉ. [105]. 

 

ʈʠʩʫʥʦʢ 3.3 ï ʇʨʦʩʳʧʘʥʠʝ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʯʝʨʝʟ ʟʘʟʦʨ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ 

ʯʘʩʪʠʮʘʤʠ (ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ ʫʧʘʢʦʚʢʘ), ʛʜʝ a ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʤʝʣʢʦʡ 

ʯʘʩʪʠʮʳ ʜʦ ʪʦʯʢʠ ʢʘʩʘʥʠʷ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ, R ï ʨʘʜʠʫʩ ʢʨʫʧʥʦʡ ʯʘʩʪʠʮʳ, r ï 

ʨʘʜʠʫʩ ʤʝʣʢʦʡ ʯʘʩʪʠʮʳ, b ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʤʝʣʢʠʭ ʯʘʩʪʠʮ, ʩ ï 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʤʝʣʢʦʡ ʯʘʩʪʠʮʳ ʜʦ ʪʦʯʢʠ ʢʘʩʘʥʠʷ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ [103,105] 

ʈʝʰʘʷ ʩʠʩʪʝʤʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (3.1): 
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ʧʦʩʣʝ ʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ (3.2): 
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RrRrrrR Ö=ÖÖ+Ö++ÖÖ 2232 2 ,     (3.2) 

ʇʦʣʘʛʘʷ, ʯʪʦ R ï ʨʘʜʠʫʩ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʠʙʦʣʴʰʠʤ 

ʢʣʘʩʩʦʤ ʚʳʭʦʜʘ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʩʣʝ ʦʢʦʤʢʦʚʘʥʠʷ, R= 2,5 ʤʤ, 

ʧʦʣʫʯʘʝʤ: 

 542,0=r        

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʥʦʰʝʥʠʝ ʨʘʜʠʫʩʘ ʢʨʫʧʥʦʡ ʯʘʩʪʠʮʳ R ʢ ʨʘʜʠʫʩʫ ʤʝʣʢʦʡ 

r ʨʘʚʥʷʝʪʩʷ 4,6. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʫʢʣʘʜʢʝ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʚ ʰʪʘʙʝʣʴ ʙʫʜʫʪ 

ʧʨʦʩʳʧʘʪʴʩʷ ʯʘʩʪʠʮʳ ʚ 4,6 ʨʘʟʘ ʤʝʥʴʰʝ ʧʦʨʦʜʳ ʢʣʘʩʩʦʤ 5 ʤʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʵʪʠʤʠ ʯʘʩʪʠʮʘʤʠ ʙʫʜʝʪ ʟʘʧʦʣʥʝʥʦ ʙʦʣʝʝ ʤʝʣʢʠʤʠ ʯʘʩʪʠʮʘʤʠ, 

ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʬʫʥʢʮʠʷ ʧʨʦʩʳʧʘʥʠʷ ʠʤʝʝʪ ʩʪʝʧʝʥʥʦʡ ʭʘʨʘʢʪʝʨ [103].  

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʨʫʜʳ 

ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. 

ʅʘʧʨʠʤʝʨ, ʚ çʉʧʨʘʚʦʯʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʛʠʜʨʦʛʝʦʣʦʛʘè ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʧʨʠʨʦʜʥʳʭ ʧʨʦʥʠʮʘʝʤʳʭ ʛʘʣʝʯʥʠʢʦʚ ʠ ʛʨʘʚʠʷ 

ʩ ʤʝʣʢʠʤ ʧʝʩʢʦʤ ʠ ʛʣʠʥʦʡ ʧʨʠʚʝʜʝʥʳ ʚ ʜʠʘʧʘʟʦʥʝ 1-10 ʤ/ʩʫʪʢʠ [66]. 

ʆʨʠʝʥʪʠʨʦʚʦʯʥʦ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʧʦʜʦʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʘʢʞʝ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʩʦʛʣʘʩʥʦ ʛʨʘʬʠʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʬʠʣʴʪʨʘʮʠʠ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʭ ʠ ʱʝʙʝʥʦʯʥʳʭ ʛʨʫʥʪʦʚ ʥʘ ʨʠʩʫʥʢʝ 

3.4, ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ɺʅʀʀɻ ʠʤ. ɹ.ɽ. ɺʝʜʝʥʝʝʚʘ [93]. 

ɿʥʘʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʯʘʩʪʠʮ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʦʙʨʘʟʮʝ 17% ʧʦ ʤʘʩʩʝ, ʨʘʚʥʳʤ 

1,0 ʠ 0,17 ʤʤ ʜʣʷ ʧʨʦʙ ˉ1 ʠ ˉ2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ 

ʩʦʩʪʘʚʠʪ: 

ɼʣʷ ʧʨʦʙʳ ˉ1 ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ: 

ʘ) ʧʨʠ ʨʳʭʣʦʤ ʩʣʦʞʝʥʠʠ 0,3-2,0 ʩʤ/ʩʝʢ ʠʣʠ 260-1728 ʤ/ʩʫʪʢʠ; 

ʙ) ʧʨʠ ʧʣʦʪʥʦʤ ʩʣʦʞʝʥʠʠ 0,05-0,3 ʩʤ/ʩʝʢ ʠʣʠ 43-260 ʤ/ʩʫʪʢʠ. 

ɼʣʷ ʧʨʦʙʳ ˉ2 ʚʳʚʝʜʝʥʥʦʡ ʠʟ ʦʨʦʰʝʥʠʷ ʨʫʜʳ: 

ʘ) ʧʨʠ ʨʳʭʣʦʤ ʩʣʦʞʝʥʠʠ 0,002-0,01 ʩʤ/ʩʝʢ ʠʣʠ 1,7-8,64 ʤ/ʩʫʪʢʠ; 

ʙ) ʧʨʠ ʧʣʦʪʥʦʤ ʩʣʦʞʝʥʠʠ 0,0003-0,002 ʩʤ/ʩʝʢ ʠʣʠ 0,3-1,7 ʤ/ʩʫʪʢʠ. 
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ʈʠʩʫʥʦʢ 3.4 ï ɻʨʘʬʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʬʠʣʴʪʨʘʮʠʠ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʭ ʠ ʱʝʙʝʥʦʯʥʳʭ ʛʨʫʥʪʦʚ ʧʦ ʇ 56-

90/ɺʅʀʀɻ: 1 - ʦʙʣʘʩʪʴ ʨʳʭʣʦʛʦ ʩʣʦʞʝʥʠʷ; 2 - ʦʙʣʘʩʪʴ ʧʣʦʪʥʦʛʦ ʩʣʦʞʝʥʠʷ [93] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʨʘʟʮʳ ʨʫʜʳ ʢʦʩʚʝʥʥʦ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʬʠʣʴʪʨʘʮʠʠ ʚ ʦʯʝʥʴ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʫʪʦʯʥʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʠ ʧʦʣʝʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʰʪʘʙʝʣʷ ʂɺ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʧʨʠʯʠʥʝ ʩʣʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʢʨʫʧʥʳʭ ʚʢʣʶʯʝʥʠʡ ʠ ʩʦʭʨʘʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʤʘʪʝʨʠʘʣʘ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʝ ʛʨʫʥʪʳ ʚ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʦʩʪʘʶʪʩʷ ʤʝʥʝʝ 

ʠʟʫʯʝʥʥʳʤʠ, ʯʝʤ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʨʘʟʥʦʩʪʠ. ʅʘ ʵʪʦ ʚ ʩʚʦʝ ʚʨʝʤʷ ʦʙʨʘʱʘʣ 

ʚʥʠʤʘʥʠʝ ʚ 1980 ʛ. ʄ.ʇ. ʃʳʩʝʥʢʦ [64] ʠ ʩ ʪʝʭ ʧʦʨ ʩʠʪʫʘʮʠʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝ ʠʟʤʝʥʠʣʘʩʴ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʚʦʡʩʪʚʘ ʠ ʧʦʚʝʜʝʥʠʝ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ 

ʛʨʫʥʪʦʚ ʷʚʣʷʝʪʩʷ ʟʘʧʦʣʥʠʪʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʜʠʩʧʝʨʩʥʳʤ ʛʨʫʥʪʦʤ <2 ʤʤ. 

ɿʘʧʦʣʥʠʪʝʣʴ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ, ʦʧʨʝʜʝʣʷʶʪ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, 

ʩʞʠʤʘʝʤʦʩʪʴ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʜʚʠʛʫ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ ʛʨʫʥʪʦʚ. ʅʘʧʨʠʤʝʨ, 
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ʩʦʛʣʘʩʥʦ ʤʘʪʝʨʠʘʣʘʤ ʃʀʀɾʊ [64] ʧʨʠ ʛʣʠʥʠʩʪʦʤ ʟʘʧʦʣʥʠʪʝʣʝ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ f ʠ ʩʮʝʧʣʝʥʠʷ ʉ ʦʪ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʦʡ ʬʨʘʢʮʠʠ N ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ 

ʥʘ ʨʠʩʫʥʢʝ 3.5.  

 

 

ʈʠʩʫʥʦʢ 3.5ï ʘ) ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ 

ű ʠ C; ʙ) ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ C ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʦʡ ʬʨʘʢʮʠʠ N, űʢ 

ï ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʦʡ ʬʨʘʢʮʠʠ; űʟ ï ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ ʟʘʧʦʣʥʠʪʝʣʷ; Cʟ ïʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ ʟʘʧʦʣʥʠʪʝʣʷ [64] 

ʘ) 

ʙ) 
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ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ɺʅʀʄʀ ʦʪʚʘʣʴʥʳʭ ʩʤʝʩʝʡ ʜʣʷ ʫʩʣʦʚʠʡ ʦʪʢʨʳʪʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʩʤʝʩʴʶ 

ʧʨʦʯʥʳʭ ʧʦʨʦʜ ʩ ʢʘʢʠʤ-ʣʠʙʦ ʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʜʚʠʛʫ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʪʝʨʠʘʣʦʤ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʦʪ 15 ʜʦ 40 % ʛʣʠʥʠʩʪʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ 

ʩʥʠʞʘʝʪʩʷ ʦʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ ʧʨʦʯʥʳʭ ʧʦʨʦʜ ʜʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ 

ʛʣʠʥʠʩʪʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʢʘʢ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.6 [90]. 

 

ʈʠʩʫʥʦʢ 3.6 ï ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʦʪʚʘʣʴʥʦʡ ʩʤʝʩʠ 

ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʛʣʠʥʳ [90] 

ʋʯʠʪʳʚʘʷ ʥʝʙʦʣʴʰʦʝ ʨʘʟʣʠʯʠʝ ʠ ʬʘʢʪ ʠʟʤʝʥʝʥʠʷ ʥʘʢʣʦʥʘ ʢʨʠʚʦʡ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʩʣʝʜʫʶʱʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ, ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ 

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʢʘʢ ʜʣʷ ʜʠʩʧʝʨʩʥʳʭ ʛʨʫʥʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʧʨʦʙʳ ʙʳʣ ʚʳʜʝʣʝʥ ʢʣʘʩʩ 

- 5 ʤʤ. ʊʘʢʞʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟʫʯʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʢʣʘʩʩʘ - 5 ʤʤ ʧʦʟʚʦʣʠʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʰʪʘʙʝʣʷ ʂɺ ʧʨʠ ʩʝʛʨʝʛʘʮʠʠ 

ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʦʪʩʳʧʢʠ.   
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3.2 ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ, ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʧʣʦʪʥʦʤ 

ʠ ʨʳʭʣʦʤ ʩʣʦʞʝʥʠʠ ʢʣʘʩʩʘ -5 ʤʤ 

ɺʣʘʞʥʦʩʪʴ ʟʘʧʦʣʥʠʪʝʣʷ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ, ʘ ʧʣʦʪʥʦʩʪʴ ʙʫʜʝʪ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʰʪʘʙʝʣʷ ʂɺ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʠʟ ʤʘʪʝʨʠʘʣʘ ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʦʡ ʠ ʚʳʚʝʜʝʥʥʦʡ 

ʠʟ ʦʨʦʰʝʥʠʷ ʨʫʜʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʚʝ ʧʨʦʙʳ ʠ ʚʳʧʦʣʥʝʥʳ ʧʦ 10 ʦʧʨʝʜʝʣʝʥʠʡ 

ʚʣʘʞʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ. ɺ ʪʘʙʣʠʮʝ 3.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 5180-2015 [27], 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʘʞʥʦʩʪʠ ʢʣʘʩʩʘ ï 5 ʤʤ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʙʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʧʨʠ ʧʨʦʪʠʨʘʥʠʠ ʛʨʫʥʪʘ ʯʝʨʝʟ ʩʠʪʦ ʚ ʧʨʦʮʝʩʩʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʷ 

1ï2% ʚʣʘʞʥʦʩʪʠ [64].  

ʊʘʙʣʠʮʘ 3.1 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʢʣʘʩʩʘ ï 5 ʤʤ ʠʩʭʦʜʥʳʭ ʧʨʦʙ 

ʇʨʦʙʘ 

ɺʣʘʞʥʦʩʪʴ w, % 

ʉʨʝʜʥʷʷ ʦʪʜʝʣʴʥʦʡ ʧʨʦʙʳ 

ʧʦ 10 ʦʧʨʝʜʝʣʝʥʠʷʤ 
ʩʨʝʜʥʷʷ 

ˉ1 

ʉʚʝʞʝʦʝʦʢʤʢʦʚʘʥʥʘʷ ʨʫʜʘ 

7,5 
8,1 

8,6 

ˉ2 

ɺʳʚʝʜʝʥʥʘʷ ʠʟ ʦʨʦʰʝʥʠʷ ʨʫʜʘ 

8,4 
8,3 

8,3 

ɼʣʷ ʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʩʚʦʝ 

ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ ʠʣʠ ʠʟʤʝʥʝʥʠʠ ʚʣʘʞʥʦʩʪʥʦʛʦ 

ʨʝʞʠʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʪʝʨʠʘʣʘ [62]. ɼʣʷ ʦʮʝʥʢʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʟʘʤʘʯʠʚʘʥʠʠ ʚ ʚʦʜʝ ʪʝʨʷʪʴ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ 

ʠ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʨʳʭʣʫʶ ʤʘʩʩʫ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʨʘʟʤʦʢʘʥʠʷ 

ʦʢʘʪʳʰʝʡ ʚ ʩʦʩʪʘʚʝ ʢʣʘʩʩʘ -5 ʤʤ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʘʭ 3.7 ï 3.8. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʧʦʣʥʦʤ ʧʦʛʨʫʞʝʥʠʠ ʧʦʜ ʚʦʜʫ ʤʘʪʝʨʠʘʣ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʦʢʘʣ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʯʘʩʦʚ. 
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ʈʠʩʫʥʦʢ 3.7 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʥʘ ʨʘʟʤʦʢʘʥʠʝ ʢʣʘʩʩʘ -5 ʤʤ 

ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʩʧʫʩʪʷ 2 ʯʘʩʘ 10 ʤʠʥʫʪ 

 

ʈʠʩʫʥʦʢ 3.8 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʥʘ ʨʘʟʤʦʢʘʥʠʝ ʢʣʘʩʩʘ -5 ʤʤ ʚʳʚʝʜʝʥʥʦʡ ʠʟ 

ʦʨʦʰʝʥʠʷ ʨʫʜʳ ʩʧʫʩʪʷ 2 ʯʘʩʘ 10 ʤʠʥʫʪ 

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʧʣʦʪʥʦʩʪʠ ʩʣʦʞʝʥʠʷ ʟʘʧʦʣʥʠʪʝʣʷ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʨʳʭʣʦʤ ʠ ʧʣʦʪʥʦʤ ʩʣʦʞʝʥʠʠ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʢʝ, ʠʟʣʦʞʝʥʥʦʡ ɺ.ɼ. ʃʦʤʪʘʜʟʝ ʜʣʷ ʧʝʩʢʦʚ [62]. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʨʫʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 3.2. ɿʥʘʯʝʥʠʷ ʧʣʦʪʥʩʪʠ 

ʧʨʠ ʨʳʭʣʦʤ ʩʣʦʞʝʥʠʠ ʫ ʚʳʚʝʜʝʥʥʦʡ ʠʟ ʦʨʦʰʝʥʠʷ ʨʫʜʳ ʚʳʰʝ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʫ 

ʜʝʩʷʪʫʶ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʟʥʠʮʝʡ ʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʚʩʣʝʜʩʪʚʠʝ 
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ʨʘʟʨʫʰʝʥʠʷ ʯʘʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʢʘʪʳʰʝʡ, ʧʦʩʣʝ ʧʨʦʩʘʯʠʚʘʥʠʷ 

ʨʘʩʪʚʦʨʦʚ. 

ʊʘʙʣʠʮʘ 3.2 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʣʦʪʥʦʩʪʥʦʛʦ ʠ ʨʳʭʣʦʛʦ 

ʩʣʦʞʝʥʠʷ ʢʣʘʩʩʘ ï 5 ʤʤ [29] 

ʇʨʦʙʘ ʇʣʦʪʥʦʝ ʩʣʦʞʝʥʠʝ ʈʳʭʣʦʝ ʩʣʦʞʝʥʠʝ 

” , 

ʛ/ʩʤ3 

”ʩʨ, 

ʛ/ʩʤ3 

” , 

ʛ/ʩʤ3 

”ʩʨ, 

ʛ/ʩʤ3 

ˉ1 

ʉʚʝʞʝʦʢʦʤʢʦʚʘʥʥʘʷ 

ʨʫʜʘ  

1,53 

1,53 

1,54 

1,53 

1,31 

1,29 

1,29 

1,30 

1,53 

1,51 

1,56 

1,53 

1,27 

1,30 

1,34 

1,30 

1,61 

1,59 

1,57 

1,59 

1,23 

1,18 

1,21 

1,20 

ˉ 2 

ɺʳʚʝʜʝʥʥʘʷ ʠʟ 

ʦʨʦʰʝʥʠʷ ʨʫʜʘ 

1,48 

1,48 

1,54 

1,50 

1,39 

1,37 

1,35 

1,37 

1,47 

1,5 

1,6 

1,52 

1,37 

1,36 

1,38 

1,37 

1,61 

1,52 

1,66 

1,60 

1,37 

1,42 

1,40 

1,40 

3.3 ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʢʣʘʩʩʘ -5 ʤʤ 

ʌʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʦʤʠʤʦ ʚʣʠʷʥʠʷ ʥʘ ʩʘʤ ʧʨʦʮʝʩʩ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʢ ʦʪʢʦʩʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ [18, 55]. 

ʇʨʠ ʦʨʦʰʝʥʠʠ ʰʪʘʙʝʣʝʡ ʂɺ ʨʘʩʪʚʦʨʳ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʜʣʷ 

ʜʨʫʛʠʭ ʦʪʢʦʩʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʦʧʨʝʜʝʣʷʶʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ 

ʜʝʬʦʨʤʘʮʠʡ ʚʦ ʚʨʝʤʝʥʠ [142]. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʜʣʷ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ ʛʨʫʥʪʦʚ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʧʦʣʥʠʪʝʣʷ. ɺ ʨʘʤʢʘʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʢʣʘʩʩʘ -5 ʤʤ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʧʨʠʙʦʨ (ʨʠʩʫʥʦʢ 3.9) ʠ ʪʨʫʙʢʘ 

ɻ.ʅ. ʂʘʤʝʥʩʢʦʛʦ (ʨʠʩʫʥʢʝ 3.10) [28, 61]. ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʳ 
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ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 

ʜʣʷ ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ 1,31-1,34 ʛ/ʩʤ3, ʘ ʜʣʷ ʚʳʚʝʜʝʥʥʦʡ ʠʟ ʦʨʦʰʝʥʠʷ 1,40-

1,43 ʛ/ʩʤ3.  

  

ʈʠʩʫʥʦʢ 3.9 ï ʇʨʠʙʦʨ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʦʚ 

ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʛʨʘʜʠʝʥʪʝ ʥʘʧʦʨʘ [25], 1 - ʮʠʣʠʥʜʨ; 2 - ʤʫʬʪʘ; 3 - 

ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʝ ʜʥʦ; 4 - ʣʘʪʫʥʥʘʷ ʩʝʪʢʘ; 5 - ʧʦʜʩʪʘʚʢʘ; 6 -ʢʦʨʧʫʩ; 7 - ʢʨʳʰʢʘ; 8 - 

ʧʦʜʲʝʤʥʳʡ ʚʠʥʪ; 9 - ʩʪʝʢʣʷʥʥʳʡ ʙʘʣʣʦʥ ʩʦ ʰʢʘʣʦʡ ʦʙʲʝʤʘ ʬʠʣʴʪʨʫʶʱʝʡʩʷ 

ʞʠʜʢʦʩʪʠ; 10 - ʧʣʘʥʢʘ ʩʦ ʰʢʘʣʦʡ ʛʨʘʜʠʝʥʪʘ ʥʘʧʦʨʘ; 11 - ʦʙʨʘʟʝʮ ʧʦʨʦʜʳ 

 

ʈʠʩʫʥʦʢ 3.10 ï ɺʠʜ ʪʨʫʙʢʠ ʂʘʤʝʥʩʢʦʛʦ [62] 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʢʣʘʩʩʘ -5 ʤʤ 

ʦʪ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ (3.11-3.12). 
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ʈʠʩʫʥʦʢ 3.11 ï ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʚ ʬʠʣʴʪʨʘʮʠʦʥʥʦʤ ʧʨʠʙʦʨʝ 

 

ʈʠʩʫʥʦʢ 3.12 ï ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʚ ʪʨʫʙʢʝ ɻ.ʅ. ʂʘʤʝʥʩʢʦʛʦ 
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ɺ ʮʝʣʦʤ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʙʳʩʪʨʳʭ ʠʩʧʳʪʘʥʠʷʭ 

ʙʝʟ ʥʘʛʨʫʟʢʠ ʜʣʷ ʢʣʘʩʩʘ ï 5 ʤʤ ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʘʷ ʨʫʜʘ ʠʤʝʝʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʬʠʣʴʪʨʘʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 11 ʜʦ 0,25 ʤ/ʩʫʪ, ʢʦʪʦʨʳʡ ʚ ʨʘʡʦʥʝ 500-1000 ʩʝʢʫʥʜ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʚʳʚʝʜʝʥʥʦʡ ʠʟ ʦʨʦʰʝʥʠʷ 

ʨʫʜʳ, ʩʦʩʪʘʚʣʷʶʱʠʡ ʤʝʥʝʝ 0,5 ʤ/ʩʫʪ. ʇʨʠ ʪʦʤ, ʦʙʨʘʟʮʳ ʦʢʦʤʢʦʚʘʥʦʡ ʨʫʜʳ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ, ʧʨʠ ʩʦʩʪʦʷʥʠʠ ʧʦʣʥʦʛʦ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʦʢʘʶʪ ʩʧʫʩʪʷ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ (ʨʠʩʫʥʦʢ 3.13). 

 

 

ʈʠʩʫʥʦʢ 3.13ï ʄʘʪʝʨʠʘʣ ʢʣʘʩʩʘ -5 ʤʤ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ ʚ ʬʠʣʴʪʨʘʮʠʦʥʥʦʤ 

ʧʨʠʙʦʨʝ 

ʈʘʟʣʠʯʠʝ ʚ ʟʥʘʯʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʟʥʠʮʝʡ 

ʚ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ, ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʢʣʶʯʝʥʠʡ, 

ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʨʘʟʣʠʯʠʝʤ ʚ ʨʘʟʤʦʢʘʥʠʠ ʤʘʪʝʨʠʘʣʘ ʧʦʩʣʝ ʫʞʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʦʨʦʰʝʥʠʷ. 
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3.4 ʆʮʝʥʢʘ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʢʣʘʩʩʘ -5 ʤʤ 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʨʘʩʯʝʪʘ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ ʂɺ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʥʘ ʦʜʥʦʧʣʦʩʢʦʩʪʥʦʡ ʩʨʝʟ 

ʢʣʘʩʩʘ -5 ʤʤ ʧʦ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦ-ʜʨʝʥʠʨʦʚʘʥʥʦʡ ʩʭʝʤʝ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12248.1-

2020 [30] ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ELE International (ʨʠʩʫʥʦʢ 3.14).  

 

ʈʠʩʫʥʦʢ 3.14 ï ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʥʘ ʦʜʥʦʧʣʦʩʢʦʩʪʥʦʡ ʩʨʝʟ 

ELE International 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʧʨʠ ʟʘʤʘʯʠʚʘʥʠʠ 

ʦʙʨʘʟʮʦʚ ʢʣʘʩʩʘ -5 ʤʤ ʧʨʠ ʜʠʘʧʘʟʦʥʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʦʪ 100 ʜʦ 600 ʢʇʘ. 

ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦ ʜʝʩʷʪʴ ʦʧʨʝʜʝʣʝʥʠʡ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʝʨʥʠʷ ʠ ʩʮʝʧʣʝʥʠʷ 

ʜʣʷ ʦʙʨʘʟʮʦʚ ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʠ ʨʫʜʳ ʚʳʚʝʜʝʥʥʦʡ ʠʟ ʦʨʦʰʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʩʮʝʧʣʝʥʠʷ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 3.3 ʠ ʥʘ ʨʠʩʫʥʢʝ 3.15. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʩ ʟʘʤʘʯʠʚʘʥʠʝʤ ʦʙʨʘʟʮʦʚ 

ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ •=31-330, ʘ ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ 

ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 29-30 ʢʇʘ. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʜʘʥʥʦʤ ʢʣʘʩʩʝ ʚʢʣʶʯʝʥʠʡ ʦʙʣʦʤʢʦʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ, 
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ʢʘʢ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʠʟ ʠʩʭʦʜʥʳʭ ʨʫʜ, ʪʘʢ ʠ ʧʦʷʚʠʚʰʠʭʩʷ ʧʦʩʣʝ ʜʨʦʙʣʝʥʠʷ 

ʚ ʧʨʦʮʝʩʩʝ ʨʫʜʦʧʦʛʦʪʦʚʢʠ. 

ʊʘʙʣʠʮʘ 3.3 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʥʘ ʦʜʥʦʧʣʦʩʢʦʩʪʥʦʡ ʩʨʝʟ 

ʇʨʦʙʘ 

ʇʨʠ ʚʣʘʞʥʦʩʪʠ 8% ʇʨʠ ʧʦʣʥʦʤ ʚʦʜʦʥʘʩʳʱʝʥʠʠ 

ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ, ʛʨʘʜ 

ʋʜʝʣʴʥʦʝ 

ʩʮʝʧʣʝʥʠʝ, 

ʢʇʘ 

ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ, ʛʨʘʜ 

ʋʜʝʣʴʥʦʝ 

ʩʮʝʧʣʝʥʠʝ, 

ʢʇʘ 

ˉ 1 

ʉʚʝʞʝʦʢʦʤʢʦʚʘʥʥʘʷ 

ʨʫʜʘ 

31 47 30 30 

ˉ 2 

ɺʳʚʝʜʝʥʥʘʷ ʠʟ 

ʦʨʦʰʝʥʠʷ ʨʫʜʘ 

33 40 31 29 

 

    

ʉʚʝʞʝʦʢʦʤʢʦʚʘʥʥʘʷ ʨʫʜʘ    ɺʳʚʝʜʝʥʥʘʷ ʠʟ ʦʨʦʰʝʥʠʷ ʨʫʜʘ 

ʈʠʩʫʥʦʢ 3.15 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʥʘ ʦʜʥʦʧʣʦʩʢʦʩʪʥʦʡ ʩʨʝʟ 

ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʠ ʨʫʜʳ ʚʳʚʝʜʝʥʥʦʡ ʠʟ ʦʨʦʰʝʥʠʷ 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʧʦ 

ʤʝʪʦʜʠʢʝ ʈʉʅ 51-84 [99] ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʦʜ ʚʦʜʦʡ ʧʨʠ ʥʘʩʳʧʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʨʠʙʦʨʘʭ ʋɺʊ-3ʄ ʠ ʋɺʊ-3ʄ ʤʘʣʳʡ. ʈʝʟʫʣʴʪʘʪʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.16-3.17 

ʠ ʚ ʪʘʙʣʠʮʝ 3.4. ɺ ʮʝʣʦʤ ʫʛʣʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʙʣʠʟʢʠ ʢ ʧʦʣʫʯʝʥʥʳʤ ʨʘʥʝʝ 

ʫʛʣʘʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʥʘ ʦʜʥʦʧʣʦʩʢʦʩʪʥʦʡ ʩʨʝʟ.  

y = 0,5907x + 47,147

y = 0,5891x + 30,716
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ʘ)   ʙ)  

ʈʠʩʫʥʦʢ 3.16 ï ʆʧʨʝʜʝʣʝʥʠʝ ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʙʦʨʘ 

ʋɺʊ-3ʄ. ʘ) ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ; ʙ) ʧʨʠ ʥʘʩʳʱʝʥʠʠ ʚʦʜʦʡ 

ʘ)   ʙ)  

ʈʠʩʫʥʦʢ 3.17 ï ʆʧʨʝʜʝʣʝʥʠʝ ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʙʦʨʘ 

ʋɺʊ-3ʄ ʘ) ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ; ʙ) ʧʨʠ ʥʘʩʳʱʝʥʠʠ ʚʦʜʦʡ 

ʊʘʙʣʠʮʘ 3.4 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ 

ʇʨʦʙʘ ʋʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ű 

ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, 

ʛʨʘʜʫʩ 

ʋʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ű ʧʨʠ 

ʧʦʣʥʦʤ ʚʦʜʦʥʘʩʳʱʝʥʠʠ, ʛʨʘʜʫʩ 

ʋɺʊ ï 3ʄ ʄʘʣʘʷ ʋɺʊ ʋɺʊ ï 3ʄ ʄʘʣʘʷ ʋɺʊ 

ˉ1 

ʉʚʝʞʝʦʢʦʤʢʦʚʘʥʥʘʷ 

ʨʫʜʘ 

37 37 38 30 

39 35 39 35 

38 32 38 35 

41 34 39 36 

40 36 40 28 

38 34 42 35 

ˉ2 

ɺʳʚʝʜʝʥʥʘʷ ʠʟ 

ʦʨʦʰʝʥʠʷ ʨʫʜʘ 

38 33 39 34 

37 32 38 30 

36 34 39 31 

40 33 39 28 

38 36 39 30 

39 29 35 31 
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ʆʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʢʣʘʩʩʘ -5 ʤʤ ʚʳʧʦʣʥʷʣʦʩʴ 

ʤʝʪʦʜʦʤ ʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʩʞʘʪʠʷ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ELE International (ʨʠʩʫʥʦʢ 

3.18). ʀʩʧʳʪʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʙʨʘʟʮʘʭ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʦ ʥʘʛʨʫʟʦʢ 0,2 

ʄʇʘ, ʯʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʛʨʫʟʢʝ ʦʪ ʦʜʥʦʛʦ ʷʨʫʩʘ. ɼʣʷ ʢʘʞʜʦʡ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʚʳʧʦʣʥʝʥʦ ʧʦ ʰʝʩʪʴ ʠʩʧʳʪʘʥʠʡ. 

 

ʈʠʩʫʥʦʢ 3.18ï ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ELE International 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʫʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦʩʞʠʤʘʝʤʳʤ: 

ʦʜʦʤʝʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ʜʣʷ ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʦʡ ʠ ʚʳʚʝʜʝʥʥʦʡ 

ʠʟ ʦʨʦʰʝʥʠʷ ʨʫʜʳ ʩʦʩʪʘʚʠʣ 5,4-11,4 ʄʇʘ. 

ʇʦʩʣʝ ʠʩʧʳʪʘʥʠʡ ʥʘ ʢʦʤʧʨʝʩʩʠʦʥʥʦʝ ʩʞʘʪʠʝ ʙʳʣ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʘʪʝʨʠʘʣʘ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 3.19.  
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ʈʠʩʫʥʦʢ 3.19 ï ʀʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʣʘʩʩʘ -5 ʤʤ 

ʜʦ ʠ ʧʦʩʣʝ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʇʦ ʢʨʠʚʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʙʦʣʝʝ 

ʤʝʣʢʠʭ ʬʨʘʢʮʠʡ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʨʘʟʮʘʭ ʨʫʜʳ, 

ʚʳʚʝʜʝʥʥʦʡ ʠʟ ʦʨʦʰʝʥʠʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʩʪʚʦʨʦʚ ʠ ʜʘʚʣʝʥʠʷ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʨʫʜ. ɼʘʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʬʘʢʪʦʨ ʫʭʫʜʰʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚʘ ʰʪʘʙʝʣʷ ʠ ʨʝʞʠʤʘ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʛʦ 

ʚʳʥʦʩʘ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʚ ʜʨʝʥʘʞʥʳʡ ʩʣʦʡ ʚ ʦʩʥʦʚʘʥʠʠ ʰʪʘʙʝʣʷ. 

3.5 ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʢʣʶʯʝʥʠʡ ʚ ʨʫʜʝ 

ɺ ʩʚʷʟʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʬʘʢʪʦʤ ʨʘʟʨʫʰʝʥʠʷ ʯʘʩʪʠʮ ʨʫʜʳ ʢʣʘʩʩʘ -5 ʤʤ 

ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ ʦʢʘʪʳʰʝʡ ʠ ʚʢʣʶʯʝʥʠʡ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ 

ʚ ʤʘʩʩʠʚʝ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ 

ʥʘ ʨʘʟʜʘʚʣʠʚʘʥʠʝ ʧʦ ʤʝʪʦʜʫ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʛʨʘʥʫʣ [24] 

ʜʣʷ ʢʣʘʩʩʦʚ -10 ʤʤ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʥʦʡ ʜʠʘʧʘʟʦʥ ʦʢʦʤʢʦʚʘʥʥʦʛʦ ʨʫʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʠ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʜʣʷ ʢʣʘʩʩʦʚ -125 +1 ʤʤ ʩ ʧʦʤʦʱʴʶ 

ʠʩʧʳʪʘʥʠʷ ʤʝʪʦʜʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 21153.3-85, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʤ 

ʨʘʟʨʫʰʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʧʦʩʨʝʜʩʪʚʦʤ ʩʬʝʨʠʯʝʩʢʠʭ 

ʠʥʜʝʥʪʦʨʦʚ [31]. ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʝʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʛʨʘʥʫʣ ʠʩʩʣʝʜʫʝʤʦʡ ʬʨʘʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʦʜʥʦʦʩʥʦʛʦ ʩʞʘʪʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʦʩʢʠʤʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. 
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ʇʨʦʯʥʦʩʪʴ ʛʨʘʥʫʣ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ (3.3): 

S

P
X = ,     (3.3) 

ʛʜʝ P ï ʩʠʣʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʦʜʥʦʡ ʛʨʘʥʫʣʳ, ʅ; S ï ʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʛʨʘʥʫʣʳ, ʩʤ2 (3.4); 

2

4

d
S
p
=      (3.4) 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʥʘ ʨʘʟʜʘʚʣʠʚʘʥʠʝ ʜʣʷ ʢʣʘʩʩʦʚ -10+1 ʤʤ ʧʨʦʯʥʦʩʪʴ 

ʦʢʘʪʳʰʝʡ ʩʦʩʪʘʚʠʣʘ ʜʣʷ ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʦʪ 60 ʜʦ 199 ʂʇʘ ʘ ʜʣʷ 

ʚʳʚʝʜʝʥʥʦʡ ʦʪ 32 ʜʦ 92 ʂʇʘ.  

ʉʫʪʴ ʠʩʧʳʪʘʥʠʡ ʧʦ ɻʆʉʊ 21153.3-85 ʩʦʩʪʦʠʪ ʚ ʧʝʨʝʜʘʯʝ ʨʘʟʨʫʰʘʶʱʝʡ ʩʠʣʳ 

ʥʘ ʦʙʨʘʟʮʳ ʧʦʨʦʜʳ ʩ ʧʦʤʦʱʴʶ ʰʘʨʠʢʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʩʪʘʣʠ ʨʘʟʤʝʨʦʤ 15 ʤʤ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʦʜʥʦʡ ʦʩʠ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʝʨʝʜʘʯʘ 

ʨʘʟʨʫʰʘʶʱʝʛʦ ʫʩʠʣʠʷ ʦʙʨʘʟʮʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ, 

ʧʦʯʪʠ ʪʦʯʝʯʥʦ.  

ʀʩʧʳʪʫʝʤʳʝ ʦʙʨʘʟʮʳ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʧʨʘʚʠʣʴʥʦʡ, ʪʘʢ ʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ 

ʩ ʧʣʦʱʘʜʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ ʦʪ 3 ʜʦ100 ʩʤ2 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 24941-

81. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʩʧʳʪʫʝʤʳʤ ʦʙʨʘʟʮʘʤ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʶʪʩʷ. ʉʭʝʤʘ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.20. 

 

ʈʠʩʫʥʦʢ 3.20ïʋʩʪʘʥʦʚʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʦʙʨʘʟʮʦʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʩʪʨʝʯʥʳʤʠ ʩʬʝʨʠʯʝʩʢʠʤʠ ʠʥʜʝʥʪʦʨʘʤʠ [29] 

1 - ʢʦʨʧʫʩ; 2 - ʰʪʦʢʠ; 3 - ʦʙʨʘʟʝʮ; 4 - ʚʢʣʘʜʳʰʠ; 5 - ʩʬʝʨʠʯʝʩʢʠʝ ʠʥʜʝʥʪʦʨʳ 
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ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʥʘ ʦʜʥʦʦʩʥʦʝ ʩʞʘʪʠʝ ʠ ʨʘʩʪʷʞʝʥʠʝ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ (3.5-3.9): 

 pp tʩʞ s+=s , (3.5) 

ʛʜʝ 
F

P
t =s , (3.6) 

S

P
p= , (3.7) 

1
2

+
s=s

K

K
tʨ , (3.8) 

t

P
K
s
= , (3.9) 

ʛʜʝ P ï ʥʘʛʨʫʟʢʘ, ʢʅ; F ï ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʮʘ, ʩʤ2; ʂ ï 

ʙʝʟʨʘʟʤʝʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, p ï ʨʘʩʪʷʛʠʚʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʟʨʳʚʘ, tsï 

ʤʠʥʠʤʘʣʴʥʦʝ ʛʣʘʚʥʦʝ ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. 

ɺ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ (ʣʠʙʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ) 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʦʥ ʨʘʟʨʫʰʝʥʥʦʡ ʧʦʨʦʜʳ F ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 

ʩʞs  ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʯʠʩʣʷʪʴ ʧʦ ʠʩʧʨʘʚʣʝʥʥʳʤ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ, 

ʠʣʠ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʠʩʧʳʪʘʥʠʷʤʠ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʦʨʦʜʘʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ 

ʟʘʚʠʩʠʤʦʩʪʷʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʦʜʥʦʦʩʥʦʤ 

ʩʞʘʪʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʯʠʩʣʷʶʪ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʦʜʥʦʦʩʥʦʤ ʨʘʩʪʷʞʝʥʠʠ 

ʧʦ ʬʦʨʤʫʣʝ (3.10-3.11):   

tʨ s=s 8,1      (3.10) 

ɼʣʷ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ: 

pʩʞ s=s 8      (3.11) 

 

ɼʣʷ ʢʨʫʧʥʦʩʪʠ ʢʣʘʩʩʦʚ -50 +25, -60 +50, -70 +60, +70 ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ 

ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʠʥʜʠʢʘʪʦʨ ʥʘʛʨʫʟʦʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʨʝʩʩʝ. 
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ɼʣʷ ʢʨʫʧʥʦʩʪʠ ʢʣʘʩʩʦʚ -2 +1, -5 +2, -10 +5, +10 ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ 

ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʠʥʘʤʦʤʝʪʨ ʥʘ 50 ʢʛ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʢʣʘʩʩʘ ʚ ʩʣʫʯʘʡʥʦʤ ʧʨʷʜʢʝ ʦʪʙʠʨʘʣʦʩʴ ʥʝ ʤʝʥʝʝ 

20 ʦʙʨʘʟʮʦʚ, ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʦʨʷʜʢʘ 180 ʠʩʧʳʪʘʥʠʡ 

ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʚʠʜʦʚ ʨʫʜ: ʩʚʝʞʝʡ ʦʢʦʤʢʦʚʘʥʥʦʡ ʠ ʚʳʚʝʜʝʥʥʦʡ ʠʟ ʦʨʦʰʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʨʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 3.5 ʠ ʥʘ ʨʠʩʫʥʢʘʭ 3.21-3.22. 

ʊʘʙʣʠʮʘ 3.5 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʠ 

ʇʨʦʙʘ 

ʂʣʘʩʩ 

ʢʨʫʧʥʦʩʪʠ, 

ʤʤ 

ʇʨʦʯʥʦʩʪʴ ʥʘ  

ʨʘʩʪʷʞʝʥʠʝ, ʄʇʘ 

ʇʨʦʯʥʦʩʪʴ ʥʘ  

ʩʞʘʪʠʝ, ʄʇʘ 

ʤʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ʤʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ˉ1 

ʉʚʝʞʝʦʢʦʤ-

ʢʦʚʘʥʥʘʷ 

ʨʫʜʘ 

-2+1 0,4 1,8 3,2 14,4 

-5+2 0,5 14,9 4 119,2 

-10 +5 0,6 1 4,8 8 

-25+10 0,2 6,5 1,6 52 

-50+25 0,2 6,8 1,6 54,4 

-60+50 0,4 2,6 3,2 20,8 

-70+60 0,7 3,1 5,6 24,8 

+70 0,4 1,4 3,2 11,2 

ˉ2 

ɺʳʚʝʜʝʥʥʘʷ 

ʠʟ 

ʦʨʦʰʝʥʠʷ 

ʨʫʜʘ 

-2+1 0,4 1,9 3,2 15,2 

-5+2 0,2 13,8 1,6 110,4 

-10 +5 0,1 0,9 0,8 7,2 

-25+10 0,1 5,8 4 46,4 

-50+25 0,1 3,8 0,8 30,4 

-60+50 0,1 2,4 0,8 19,2 

-70+60 0,3 2,5 2,4 20 

+70 0,2 0,9 1,6 7,2 
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ʈʠʩʫʥʦʢ 3.21 ï ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ 

ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʣʷ ʦʙʣʦʤʢʦʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ 

 

ʈʠʩʫʥʦʢ 3.22 ï ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ 

ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʣʷ ʦʙʣʦʤʢʦʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ 

ʇʦ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚʠʜʥʦ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʢʣʘʩʩʦʤ -25 ʤʤ ʠʤʝʝʪ ʦʯʝʥʴ 

ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʦʪ 0,6 ʜʦ 0,1 ʄʇʘ. 

3.6 ʋʢʨʫʧʥʝʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʩʪʝʥʜʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʇʦʩʢʦʣʴʢʫ ʵʢʩʧʣʫʘʪʘʮʠʷ ʰʪʘʙʝʣʝʡ ʂɺ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ 

ʨʫʜ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ, 
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ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣʥʷʪʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥʜʘʭ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʥʝʥʘʩʳʱʝʥʥʦʛʦ ʧʦʪʦʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ 

ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʩʪʝʥʜ (ʨʠʩʫʥʢʠ 3.23 ʠ 3.24), ʩ ʛʘʙʘʨʠʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ 

450ʭ450ʭ1000 ʤʤ, ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ 

ʠ ʧʨʦʟʨʘʯʥʳʭ ʩʪʝʥʦʢ ʠʟ ʦʨʛʩʪʝʢʣʘ [82]. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʛʝʦʤʝʭʘʥʠʢʠ ʠ ʧʨʦʙʣʝʤ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

ʈʠʩʫʥʦʢ 3.23 ïʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʪʝʥʜʝ: 1 

ï ʝʤʢʦʩʪʴ ʩ ʚʦʜʦʡ; 2 ï ʧʝʨʝʭʦʜʥʠʢ; 3 ï ʧʦʜʩʪʘʚʢʘ ʧʦʜ ʝʤʢʦʩʪʴ; 4 ï ʩʣʠʚʥʘʷ ʪʨʫʙʘ; 

5 ï ʩʯʝʪʯʠʢ ʚʦʜʳ; 6 ï ʢʨʘʥ; 7 ï ʩʠʩʪʝʤʘ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ; 8 ï ʨʘʙʦʯʘʷ ʢʘʤʝʨʘ; 

9 ï ʧʦʜʩʪʘʚʢʘ; 10 ï ʦʪʚʦʜʥʘʷ ʪʨʫʙʘ; 11 ïʬʦʪʦ/ʚʠʜʝʦ ʢʘʤʝʨʘ; 12 ï ʧʝʨʩʦʥʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ [82] 
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ʈʠʩʫʥʦʢ 3.24 ïʇʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʪʝʥʜʝ 

ʇʦʨʷʜʦʢ ʠʩʧʳʪʘʥʠʡ ʚʢʣʶʯʘʣ ʧʨʦʚʝʜʝʥʠʝ ʦʧʳʪʦʚ ʩʦ ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʦʡ 

ʨʫʜʦʡ ʧʦ ʜʚʫʤ ʩʮʝʥʘʨʠʷʤ ʧʨʠ ʪʨʦʝʢʨʘʪʥʦʤ ʧʦʚʪʦʨʝʥʠʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ɺ ʨʘʤʢʘʭ 

1-ʛʦ ʦʧʳʪʘ (ʙʝʟ ʥʘʛʨʫʟʢʠ) ʩʪʝʥʜ ʙʳʣ ʟʘʛʨʫʞʝʥ ʤʘʪʝʨʠʘʣʦʤ: ʜʦ ʦʪʤʝʪʢʠ 300 ʤʤ 

ʦʪʩʳʧʘʥ ʜʨʝʥʘʞ ʠʟ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ ʢʣʘʩʩʦʤ ʢʨʫʧʥʦʩʪʠ -70+20, ʟʘʪʝʤ 

ʜʦ ʦʪʤʝʪʢʠ 1000 ʤʤ ʦʢʦʤʢʦʚʘʥʥʘʷ ʨʫʜʘ ʢʣʘʩʩʦʤ ʢʨʫʧʥʦʩʪʠ ï 70 ʩ ʥʘʩʳʧʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ 1,3 ʪ/ʤ3. ʇʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʝʣʘʩʴ ʧʨʠ ʠʟʚʝʩʪʥʳʭ ʤʘʩʩʝ ʨʫʜʳ 

ʠ ʦʙʲʸʤʝ ʩʪʝʥʜʘ. ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʦʣʠʚʢʘ ʤʘʪʝʨʠʘʣʘ ʨʘʚʥʦʤʝʨʥʦ 

ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʦʜʦʤ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʘʷ ʧʣʦʱʘʜʴ 

ʩʦʩʪʘʚʠʣʘ 0,2 ʤ2. ʇʨʠ ʵʪʦʤ ʥʘ ʩʪʘʜʠʠ ʥʘʩʳʱʝʥʠʷ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʘ 

ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʨʦʰʝʥʠʷ 240 ʣ/ʤ2ʩʫʪ.  

ɺ ʧʨʦʮʝʩʩʝ ʥʘʩʳʱʝʥʠʷ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ, ʯʪʦ ʨʫʜʥʳʡ ʤʘʪʝʨʠʘʣ 

ʫʧʣʦʪʥʠʣʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 5 ʩʤ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 6,5% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʚʳʩʦʪʳ 

(ʨʠʩʫʥʦʢ 3.25). ʉʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʠʤʩʷ 

ʨʝʞʠʤʝ ʠʥʬʠʣʴʪʨʘʮʠʠ ʩʦʩʪʘʚʠʣ 24 ʤ/ʩʫʪ. ɺ ʧʨʦʮʝʩʩʝ ʦʧʳʪʦʚ ʪʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, 
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ʯʪʦ ʦʢʘʪʳʰʠ ʥʝ ʚʳʜʝʨʞʠʚʘʶʪ ʥʘʛʨʫʟʢʫ ʧʨʠ ʟʘʜʘʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʣʠʚʢʠ 

ʠ ʨʘʟʨʫʰʘʶʪʩʷ, ʧʦʵʪʦʤʫ ʚ ʭʦʜʝ ʦʧʳʪʘ ʙʳʣ ʦʪʤʝʯʝʥ ʚʳʥʦʩ ʛʣʠʥʠʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʥʘ ʥʠʞʝʣʝʞʘʱʠʡ ʜʨʝʥʘʞʥʳʡ ʩʣʦʡ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʠʣʠʚʘʥʠʶ 

ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʰʪʘʙʝʣʷ ʂɺ. 

ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʨʘʤʢʘʭ 1-ʦʛʦ ʦʧʳʪʘ ʚʳʧʦʣʥʷʣʦʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʨʫʜʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʫʞʝ ʚ ʧʦʣʥʦʩʪʴʶ ʥʘʩʳʱʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʧʦʜʘʯʝ ʚʦʜʳ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 290 ʣ/ʤ2ʩʫʪ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 43 ʤʠʥ 

ʩ ʥʘʯʘʣʘ ʦʨʦʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʜʘʯʠ ʩʦʩʪʘʚʠʣʘ 290 ʣ/ʤ2ʩʫʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʣʷʣ ʚ ʩʨʝʜʥʝʤ ʫʞʝ 2 ʤ/ʩʫʪ. ʊʘʢʦʝ 

ʩʥʠʞʝʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʤʦʢʘʥʠʝʤ ʦʢʘʪʳʰʝʡ. ʇʨʠ ʵʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʧʳʪʘ ʙʳʣʦ 

ʚʠʜʥʦ, ʯʪʦ ʚʦʜʘ ʧʨʦʤʳʚʘʝʪ ʢʘʥʘʣʳ ʚ ʪʝʣʝ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʭʦʜʠʪ ʧʦ ʥʠʤ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʫʭʫʜʰʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʚʩʣʝʜʩʪʚʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʥʘʣʦʚ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʝʤʘ ʨʘʩʪʚʦʨʦʚ ʚ ʜʨʝʥʘʞʥʦʤ ʩʣʦʝ, ʤʦʞʝʪ 

ʥʝ ʥʘʙʣʶʜʘʪʴʩʷ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘʨʫʰʝʥʠʝ ʠʥʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʚʩʶ 

ʨʫʜʥʫʶ ʤʘʩʩʫ, ʘ ʟʥʘʯʠʪ ʠ ʫʭʫʜʰʝʥʠʝ ʠʟʚʣʝʯʝʥʠʷ ʟʦʣʦʪʘ.  

ʅʘ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ 1-ʦʛʦ ʦʧʳʪʘ ʨʫʜʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʟʘʪʦʧʣʝʥ 

ʚʦʜʦʡ ʥʘ 1 ʯ. ɼʘʥʥʳʡ ʦʧʳʪ ʤʦʜʝʣʠʨʦʚʘʣ ʧʦʜʥʷʪʠʝ ʨʘʩʪʚʦʨʦʚ ʚʳʰʝ ʜʨʝʥʘʞʥʦʛʦ 

ʩʣʦʷ. ɺ ʭʦʜʝ ʦʧʳʪʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʨʫʜʥʳʭ ʦʢʘʪʳʰʝʡ 

ʧʨʠ ʠʭ ʟʘʪʦʧʣʝʥʠʠ ʠ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʚ ʩʨʝʜʥʝʤ 

ʜʦ 0,5 ʤ/ʩʫʪ (ʨʠʩʫʥʦʢ 3.25). 

ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʠʩʧʳʪʘʥʠʷ ʩʪʝʥʜ ʙʳʣ ʨʘʟʦʙʨʘʥ ʜʣʷ ʚʠʟʫʘʣʴʥʦʡ 

ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ (ʨʠʩʫʥʦʢ 3.26 ʠ 3.27). 

ɺʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʡ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 28%, ʘ ʧʣʦʪʥʦʩʪʴ 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʫʧʣʦʪʥʝʥʠʡ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʦʙʣʦʤʢʦʚ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʩʦʩʪʘʚʠʣʘ 1,61-2,12 ʛ/ʩʤ3.  
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                                     - ʫʨʦʚʝʥʴ ʚʦʜʳ; 

                                      - ʦʩʝʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʫʜʳ; 

ʈʠʩʫʥʦʢ 3.25 ï ʇʨʦʮʝʩʩ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʧʳʪʘʥʠʡ ʤʝʪʦʜʦʤ ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
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ʈʠʩʫʥʦʢ 3.26 ï ʄʘʪʝʨʠʘʣ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʧʦʣʥʦʝ ʚʦʜʦʥʘʩʳʱʝʥʠʝ 

 

ʈʠʩʫʥʦʢ 3.27 ï ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʫʧʣʦʪʥʝʥʠʷ 

ɺ ʨʘʤʢʘʭ 2-ʛʦ ʦʧʳʪʘ (ʩ ʫʧʣʦʪʥʝʥʠʝʤ) ʩʪʝʥʜ ʙʳʣ ʟʘʛʨʫʞʝʥ ʤʘʪʝʨʠʘʣʦʤ: 

ʜʦ ʦʪʤʝʪʢʠ 200 ʤʤ ʦʪʩʳʧʘʥ ʜʨʝʥʘʞ ʠʟ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʦʛʦ ʧʦʨʦʜ ʢʣʘʩʩʦʤ 

ʢʨʫʧʥʦʩʪʠ -70+20, ʜʘʣʝʝ ʜʦ ʦʪʤʝʪʢʠ 1000 ʤʤ ʦʢʦʤʢʦʚʘʥʥʘʷ ʨʫʜʘ ʢʣʘʩʩʦʤ 

ʢʨʫʧʥʦʩʪʠ ï 70 ʤʘʩʩʦʡ 286 ʢʛ. ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʧʨʠ ʪʨʘʤʙʦʚʢʝ ʤʘʪʝʨʠʘʣʘ 

ʩʦʩʪʘʚʠʣʘ 1,77 ʪ/ʤ3. ɿʘʪʝʤ ʙʳʣʘ ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʬʘʟʘ ʥʘʩʳʱʝʥʠʷ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʠ ʜʘʥʥʦʡ ʧʣʦʪʥʦʩʪʠ. ɺʨʝʤʷ ʥʘʩʳʱʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 14 ʯʘʩʦʚ. 
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ʇʨʠ ʵʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʥʘʩʳʱʝʥʠʷ ʨʫʜʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝ ʫʧʣʦʪʥʷʣʩʷ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʤʘʪʝʨʠʘʣʘ 

ʩʦʩʪʘʚʠʣ 4,8 ʤ/ʩʫʪ. ɿʘʪʝʤ ʩʪʝʥʜ ʨʘʟʙʠʨʘʣʩʷ, ʘ ʤʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʣʩʷ ʥʘ ʧʨʝʜʤʝʪ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʡ 

ʩʦʩʪʘʚʠʣʠ ʚ ʩʨʝʜʥʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 29% ʠ 1,72-2,14 ʛ/ʩʤ3. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʢʨʫʧʥʝʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥʜʦʚʳʭ 

ʠʩʧʳʪʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ ʩʥʠʞʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʨʦʰʝʥʠʷ ʨʫʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʤʦʢʘʥʠʷ ʦʢʘʪʳʰʝʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ ʠ ʧʝʨʝʭʦʜʝ ʦʪ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʢ ʬʠʣʴʪʨʘʮʠʦʥʥʦʤʫ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. 

3.7 ʇʦʣʝʚʳʝ ʦʧʳʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ 

ʅʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ ʬʠʣʴʪʨʘʮʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʰʪʘʙʝʣʷ ʂɺ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʷʤʳʤʠ ʤʝʪʦʜʘʤʠ ʫʩʪʘʥʦʚʠʪʴ ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʛʣʫʙʠʥʝ ʠ ʚ ʧʣʘʥʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ ʦʪ ʛʣʫʙʠʥʳ ʧʦʟʚʦʣʷʶʪ ʟʘʪʝʤ ʧʨʦʚʝʩʪʠ ʢʘʣʠʙʨʦʚʢʫ ʯʠʩʣʝʥʥʦʡ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʨʦʰʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʝʧʝʥʴ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ. 

ʅʘ ʤʦʤʝʥʪ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʰʪʘʙʝʣʴ ʂɺ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʚ ʜʚʘ ʷʨʫʩʘ 

ʚ ʩʨʝʜʥʝʤ ʧʦ 10 ʤʝʪʨʦʚ ʢʘʞʜʳʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʨʘʙʦʪ 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʦʠʥʪʝʨʚʘʣʴʥʳʝ ʦʧʳʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ (ʜʘʣʝʝ ï ʆʌʈ) 

ʥʘ ʚʩʶ ʛʣʫʙʠʥʫ ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʷʨʫʩʝ ʰʪʘʙʝʣʷ ʧʦ ʤʝʪʦʜʫ ɺ.ʄ. ʅʘʩʙʝʨʛʘ [79] 

ʚ ʯʝʪʳʨʸʭ ʩʢʚʘʞʠʥʘʭ ʧʨʠ ʫʩʣʦʚʠʷʭ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʘʩʭʦʜʘ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʚ ʩʢʚʘʞʠʥʝ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʪʳ ʩʪʦʣʙʘ ʚʦʜʳ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ ʜʣʠʥʳ ʠʥʪʝʨʚʘʣʘ 

ʦʧʨʦʙʦʚʘʥʠʷ, ʨʘʚʥʦʛʦ ʜʚʫʤ ʤʝʪʨʘʤ. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥ ʜʣʷ ʆʌʈ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.28. 
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ʈʠʩʫʥʦʢ 3.28 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥ ʆʌʈ 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʚʳʧʦʣʥʝʥʦ ʧʦ ʬʦʨʤʫʣʝ 

ɺ.ʄ. ʅʘʩʙʝʨʛʘ (3.12): 

    Ë πȟτςσÌÇ,     (3.12) 

ʛʜʝ Qïʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʘʩʭʦʜ, ʤ3; Ìïʚʳʩʦʪʘ ʩʪʦʣʙʘ ʚ ʩʢʚʘʞʠʥʝ: ʠʟʤʝʨʷʝʪʩʷ ʦʪ ʜʥʘ 

ʩʢʚʘʞʠʥʳ, ʤ; rwïʨʘʜʠʫʩ ʬʠʣʴʪʨʘ, ʤ. 

ʅʘʣʠʚʳ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʩʭʝʤʝ çʩʚʝʨʭʫ ʚʥʠʟè, ʧʨʠ ʢʦʪʦʨʦʡ ʩʢʚʘʞʠʥʘ 

ʦʧʨʦʙʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʤʝʨʝ ʝʝ ʫʛʣʫʙʣʝʥʠʷ. ʉʢʚʘʞʠʥʫ ʨʘʟʙʫʨʠʚʘʣʠ 

ʜʦ ʧʝʨʚʦʛʦ ʩʚʝʨʭʫ ʠʥʪʝʨʚʘʣʘ ʦʧʨʦʙʦʚʘʥʠʷ, ʧʨʦʤʳʚʘʣʠ ʠ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘʣʠʚ. ɿʘʪʝʤ 

ʨʘʟʙʫʨʠʚʘʣʠ ʩʢʚʘʞʠʥʫ ʜʦ ʧʦʜʦʰʚʳ ʩʣʝʜʫʶʱʝʛʦ ʠʥʪʝʨʚʘʣʘ ʦʧʨʦʙʦʚʘʥʠʷ, 

ʧʨʦʤʳʚʘʣʠ ʚʩʢʨʳʪʳʡ ʫʯʘʩʪʦʢ ʠ ʧʨʦʠʟʚʦʜʠʣʠ ʩʣʝʜʫʶʱʠʡ ʥʘʣʠʚ ʠ ʪ.ʜ. ɻʣʫʙʠʥʘ 

ʩʢʚʘʞʠʥ ʩʦʩʪʘʚʣʷʣʘ 15-21 ʤ. ʀʥʪʝʨʚʘʣ ʦʧʨʦʙʦʚʘʥʠʷ 2 ʤ (ʬʠʣʴʪʨ d 146 ʤʤ, ʜʣʠʥʘ 

2 ʤ). 

ʇʦʩʪʫʧʣʝʥʠʝ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ ʦʧʨʝʜʝʣʷʣʦʩʴ ʨʘʩʭʦʜʦʤʝʨʦʤ, ʘ ʧʦʩʪʦʷʥʩʪʚʦ 

ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʬʠʣʴʪʨʦʚʦʡ ʢʦʣʦʥʥʝ ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʜʘʪʯʠʢʦʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ 
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ʜʘʚʣʝʥʠʷ, ʭʣʦʧʫʰʢʦʡ ʠ ʫʨʦʚʥʝʤʝʨʦʤ (ʨʠʩʫʥʦʢ 3.29). ʇʦʜʘʯʘ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʯʝʨʝʟ ʰʣʘʥʛ, ʢʦʥʝʮ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʣʩʷ ʥʠʞʝ ʚʝʨʭʘ ʬʠʣʴʪʨʘ ʥʘ 1,0-

1,5 ʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʨʦʚʥʝʤʝʨ. ɺʳʩʦʪʘ ʚʦʜʳ 

ʚ ʩʢʚʘʞʠʥʝ 1,8-1,9 ʤ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʧʦʩʪʦʷʥʥʦʡ ʚʦ ʚʨʝʤʷ ʦʧʳʪʥʳʭ ʨʘʙʦʪ. 

 

 

ʈʠʩʫʥʦʢ 3.29 ï ʘ) ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʥʘʣʠʚʦʚ ʥʘ ʧʣʦʱʘʜʢʝ ʂɺ; ʙ) ʉʭʝʤʘ 

ʩʢʚʘʞʠʥʳ ʦʧʳʪʥʦʛʦ ʥʘʣʠʚʘ ʚ ʥʝʦʙʚʦʜʥʝʥʥʳʝ ʧʦʨʦʜʳ ʧʦ ʤʝʪʦʜʫ ɺ.ʄ. ʅʘʩʙʝʨʛʘ, 

ʛʜʝ Q- ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʝ, L0- ʚʳʩʦʪʘ ʩʪʦʣʙʘ ʚʦʜʳ 

ʚ ʩʢʚʘʞʠʥʝ 

ʙ) 

ʘ) 
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ʈʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʥʘ ʛʣʫʙʠʥʝ ʦʢʦʣʦ 10 ʤ ʜʣʷ ʩʢʚʘʞʠʥ 

ʫʢʘʟʳʚʘʝʪ ʦ ʧʦʜʩʝʯʝʥʠʠ ʩʢʚʘʞʠʥʘʤʠ ʜʣʷ ʆʌʈ ʤʝʞʲʷʨʫʩʥʦʛʦ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ, 

ʣʠʙʦ ʫʯʘʩʪʢʦʚ, ʩʣʦʞʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʣʦʤʢʘʤʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ 

ʢʣʘʩʩʦʤ +40-125 ʤʤ, ʯʪʦ ʧʦ ʨʘʩʯʝʪʘʤ ʧʦʢʘʟʳʚʘʣʦ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʙʦʣʝʝ 

100 ʤ/ʩʫʪ. ʆʩʪʘʣʴʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.30. 

 

ʈʠʩʫʥʦʢ 3.30 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʛʣʫʙʠʥʝ ʰʪʘʙʝʣʷ ʂɺ 

ʧʦ ʜʘʥʥʳʤ ʥʘʣʠʚʦʚ ʧʦ ʤʝʪʦʜʫ ɺ.ʄ. ʅʘʩʙʝʨʛʘ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʠʟʤʝʥʷʝʪʩʷ 

ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ ʠʥʪʝʨʚʘʣʘ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ): ʚ ʦʩʥʦʚʥʦʤ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ 10 ʤ/ʩʫʪ. ʄʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʰʪʘʙʝʣʶ ʩʦʩʪʘʚʣʷʝʪ 14 ʤ/ʩʫʪ. 

ʅʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʧʘʜʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʜʦ 0,01-0,001 ʤ/ʩʫʪ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʫʛʣʠʥʢʦʚ ʠ ʛʣʠʥ. 
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ʤ ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ, ʤ/ʩʫʪ
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ʇʦʜʦʙʥʳʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʛʣʫʙʠʥʝ 16-17 

ʤʝʪʨʦʚ ʚ ʩʢʚʘʞʠʥʝ ˉ1, ʬʦʪʦʛʨʘʬʠʠ ʦʙʨʘʟʮʦʚ ʠʟ ʜʘʥʥʦʡ ʩʢʚʘʞʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 3.31. ɺʦʟʤʦʞʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʜʥʷʪʠʝʤ ʫʨʦʚʥʷ ʨʘʩʪʚʦʨʘ ʚʳʰʝ 

ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʤʦʢʘʥʠʝʤ ʦʢʘʪʳʰʝʡ ʠʣʠ ʥʘʨʫʰʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ ʦʢʦʤʢʦʚʘʥʠʷ. ɺ ʦʩʪʘʣʴʥʦʤ ʩʨʘʚʥʝʥʠʝ ʫʯʘʩʪʢʦʚ ʧʘʜʝʥʠʷ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʰʪʘʙʝʣʝ ʂɺ ʩ ʧʨʦʮʝʩʩʦʤ ʝʛʦ ʦʪʩʳʧʢʠ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʩʥʠʞʝʥʠʝ ʂʬ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʝʮʠʬʠʢʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʰʪʘʙʝʣʷ. 

 

ʈʠʩʫʥʦʢ 3.31 ï ʌʦʪʦ ʢʝʨʥʘ ʠʟ ʩʢʚʘʞʠʥʳ ˉ1 (ʛʣʫʙʠʥʘ 16,10-16,30 ʤ) 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʆʌʈ ʩ ʧʦʤʦʱʴʶ ʥʘʣʠʚʦʚ ʧʦ ʤʝʪʦʜʫ 

ɺ.ʄ. ʅʘʩʙʝʨʛʘ ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ ʬʠʣʴʪʨʘʮʠʠ ʨʫʜ ʚʳʷʚʣʝʥʘ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʂɺ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʚ ʤʘʩʩʠʚʝ. ʆʜʥʘʢʦ ʬʘʢʪʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʦʜ ʰʪʘʙʝʣʷ ʂɺ ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ, ʧʦʣʫʯʘʝʤʳʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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3.8 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 3 

1. ʇʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʦʢʦʤʢʦʚʘʥʥʳʝ ʨʫʜʳ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʛʨʫʥʪʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʤ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʤ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʝʡ ʂɺ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʛʥʦʟʝ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

2. ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʢʦʤʢʦʚʘʥʥʳʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ 

ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʝ ʨʫʜʳ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ ʷʚʣʷʶʪʩʷ ʥʝʦʜʥʦʨʦʜʥʳʤʠ 

ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʤʠ ʛʨʫʥʪʘʤʠ ʩ ʚʦʜʦʥʝʫʩʪʦʡʯʠʚʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʧʨʦʩʳʧʘʥʠʶ ʠʣʠ ʩʫʬʬʦʟʠʠ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʢ ʜʨʝʥʘʞʥʦʤʫ ʩʣʦʶ 

ʠ ʚʦʟʤʦʞʥʦʤʫ ʝʛʦ ʟʘʠʣʠʚʘʥʠʶ. 

3. ʆʢʘʪʳʰʠ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʧʨʠ ʩʦʩʪʦʷʥʠʠ ʧʦʣʥʦʛʦ 

ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʦʢʘʶʪ ʩʧʫʩʪʷ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʯʪʦ ʚʝʜʸʪ 

ʢ ʩʥʠʞʝʥʠʶ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʫʜʳ. 

4. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʥʘ ʦʜʥʦʧʣʦʩʢʦʩʪʥʦʡ ʩʨʝʟ ʢʣʘʩʩʘ -5 ʤʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʦʚ ʩ ʟʘʤʘʯʠʚʘʥʠʝʤ ʦʙʨʘʟʮʦʚ ʦʢʦʤʢʦʚʘʥʥʳʭ 

ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ • =31-

330, ʘ ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 29-30 ʢʇʘ. 

5. ʀʩʧʳʪʘʥʠʷ ʥʘ ʢʦʤʧʨʝʩʩʠʦʥʥʦʝ ʩʞʘʪʠʝ ʢʣʘʩʩʘ -5 ʤʤ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʨʠ ʥʘʛʨʫʟʢʘʭ ʜʦ 0,2 ʄʇʘ ʠʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʝʙʷ 

ʢʘʢ ʩʠʣʴʥʦ ʩʞʠʤʘʝʤʳʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ, 

ʥʦ ʠ ʨʘʟʨʫʰʝʥʠʝʤ ʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʫʞʝ ʚʳʚʝʜʝʥʥʦʡ 

ʠʟ ʦʨʦʰʝʥʠʷ ʨʫʜʳ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʘʥʘʣʠʟʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʜʦ ʠ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʡ. 

6. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʢʨʫʧʥʝʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ 

ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ ʩʥʠʞʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʨʦʰʝʥʠʷ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʟʤʦʢʘʥʠʷ ʦʢʘʪʳʰʝʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ 
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ʠ ʧʝʨʝʭʦʜʝ ʦʪ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʢ ʬʠʣʴʪʨʘʮʠʦʥʥʦʤʫ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤʫ 

ʨʝʞʠʤʫ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. 

7. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʦʧʳʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ 

ʥʘ ʫʯʘʩʪʢʝ ʦʧʳʪʥʦʡ ʦʪʩʳʧʢʠ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ. ʇʦʣʝʚʳʝ ʦʧʳʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ 

ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ ʥʘʣʠʚʦʚ ʧʦ ʤʝʪʦʜʫ ɺ.ʄ. ʅʘʩʙʝʨʛʘ ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʩʩʠʚʘ ʨʫʜ ʚ ʰʪʘʙʝʣʝ ʂɺ ʦʪ 10-3 

ʜʦ 102 ʤ/ʩʫʪ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʰʪʘʙʝʣʷ ʠ ʫʩʣʦʚʠʷʤʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʦʩʥʦʚʥʦʤ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʜʘʥʥʳʤ ʥʘʣʠʚʦʚ ʚʘʨʴʠʨʫʝʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ 15 ʤ/ʩʫʪ 

ʧʨʠ ʤʝʜʠʘʥʥʦʤ ʟʥʘʯʝʥʠʠ 14 ʤ/ʩʫʪ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʥʦ-ʬʠʣɹʪʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʦʪ ʩʝʛʨʝʛʘʮʠʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ. 

8. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʢʦʤʢʦʚʘʥʥʳʭ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ 

ʚ ʧʨʦʮʝʩʩʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʩʨʘʚʥʝʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ʩʚʝʞʝʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʠ ʧʦʩʣʝ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ. 
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ɻʃɸɺɸ 4 ʆʎɽʅʂɸ ʀ ʇʈʆɻʅʆɿ ʋʉʊʆʁʏʀɺʆʉʊʀ ʐʊɸɹɽʃʗ ʂʋʏʅʆɻʆ 

ɺʓʑɽʃɸʏʀɺɸʅʀʗ 

4.1 ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ 

ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

ʧʦʣʦʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʦʬʠʣʠ ʰʪʘʙʝʣʷ ʂɺ (ʨʠʩʫʥʦʢ 4.1 - 4.2), 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʙʝʣʷ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 4-ʝʭ ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɸʥʘʣʠʟ ʧʨʦʬʠʣʝʡ ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ 

ʫʯʘʩʪʢʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʝʬʦʨʤʘʮʠʡ. ʉʲʸʤʢʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʤʘʩʰʪʘʙʝ 1:500, ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʷʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʣʘʥʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 7,5 ʩʤ, ʘ ʧʦ ʚʳʩʦʪʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ð 15 ʩʤ.  

ɸʥʘʣʠʟ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʘʙʩʦʣʶʪʥʳʝ 

ʦʩʘʜʢʠ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʚʦʛʦ ʷʨʫʩʘ ʰʪʘʙʝʣʷ, ʥʘʯʘʣʴʥʘʷ 

ʚʳʩʦʪʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʣʘ 10 ʤ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʜʦʩʪʠʛʘʣʠ 1,98 ʤ, 

ʘ ʣʦʢʘʣʴʥʳʝ ʦʩʘʜʢʠ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,6 ʜʦ 3,8 ʤ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʳ ʫʧʣʦʪʥʝʥʠʝʤ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ 

ʠ ʧʨʦʣʠʚʢʠ ʨʘʩʪʚʦʨʘʤʠ ʮʠʘʥʠʜʘ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, 

ʯʪʦ ʧʨʦʣʠʚʢʘ ʧʨʠʚʦʜʠʪ ʢ ʦʩʘʜʢʝ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʚʝʣʠʯʠʥʫ ʦʢʦʣʦ 7%. 

ʄʝʭʘʥʠʟʤʳ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʷʪ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʘʪʝʨʠʘʣʘ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʷ ʂɺ.  

ʂʨʘʝʚʳʝ ʟʦʥʳ ʰʪʘʙʝʣʷ ʦʢʘʟʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʜʝʬʦʨʤʘʮʠʷʤ. 

ʆʩʘʜʢʠ ʚ ʵʪʠʭ ʟʦʥʘʭ ʧʨʝʚʳʰʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ ʥʘ 15ï25%, 

ʯʪʦ ʩʚʷʟʘʥʦ, ʧʦʤʠʤʦ ʫʧʣʦʪʥʝʥʠʷ ʩ ʤʝʥʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢʨʘʝʚʳʭ ʫʯʘʩʪʢʦʚ 

ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʷʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʦʩʳʧʘʥʠʝʤ ʠ ʩʢʘʪʳʚʘʥʠʝʤ ʚʢʣʶʯʝʥʠʡ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʦʰʝʥʠʷ ʥʘ ʦʪʢʦʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ, ʘ ʨʫʜʘ 

ʧʦʜʚʝʨʛʘʣʘʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʪʦʣʴʢʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʇʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ 
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ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʢʦʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʫʛʣʦʤ ʙʣʠʟʢʠʤ ʢ ʫʛʣʫ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ 39-410, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʢ ʢʦʥʮʫ ʧʝʨʚʦʛʦ ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʫʛʦʣ ʩʥʠʞʘʝʪʩʷ ʜʦ 33-340, ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʛʦʜʘ ʜʦ 29-300. 

 

ʈʠʩʫʥʦʢ 4.1 ï ʇʦʣʦʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʙʝʣʷ ʂɺ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ 

ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʝʯʝʥʠʡ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ ʰʪʘʙʝʣʷ 
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ʈʠʩʫʥʦʢ 4.2 ï ʇʨʦʬʠʣʠ ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʰʪʘʙʝʣʷ ʂɺ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
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ɸʥʘʣʠʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʪʦʨʦʛʦ ʷʨʫʩʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʝʛʦ ʩʦʦʨʫʞʝʥʠʝ 

ʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ. ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʦʩʘʜʢʠ 

ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,23 ʜʦ 0,76 ʤ. ʎʝʥʪʨʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʰʪʘʙʝʣʷ ʪʘʢʞʝ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʩʘʜʢʠ, ʘ ʢʨʘʝʚʳʝ ʟʦʥʳ ʪʘʢʞʝ 

ʜʝʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ ʧʝʨʚʳʤ ʷʨʫʩʦʤ. 

ʇʦ ʩʝʨʠʠ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʩʲʝʤʦʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʥʠʞʘʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʧʦʨʠʩʪʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʫʧʣʦʪʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʫʰʝʥʠʷ ʯʘʩʪʠ ʦʢʘʪʳʰʝʡ ʧʨʠ ʦʨʦʰʝʥʠʠ ʨʘʩʪʚʦʨʘʤʠ. ʊʘʢ, ʚ ʧʝʨʚʳʝ 

ʜʚʘ ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʩʘʜʢʘ ʰʪʘʙʝʣʷ ʜʦʩʪʠʛʘʣʘ 70ï80% ʦʪ ʦʙʱʝʛʦ ʦʙʲʸʤʘ 

ʫʧʣʦʪʥʝʥʠʷ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʝʸ ʪʝʤʧʳ ʩʥʠʞʘʣʠʩʴ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ.  

4.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʛʨʝʛʘʮʠʠ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʢʫʯʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ɸʥʘʣʠʟ ʬʦʪʦ ʠ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʰʪʘʙʝʣʷ ʂɺ (ʨʠʩʫʥʢʠ 

4.3-4.5), ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʆʌʈ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʟʘ ʩʯʝʪ ʩʝʛʨʝʛʘʮʠʠ ʨʫʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ [57, 

105], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʦʙʱʝʥʠʷ ʠ ʚʳʚʦʜʳ. 

 

ʈʠʩʫʥʦʢ 4.3 ï ɿʦʥʳ ʩʢʦʧʣʝʥʠʷ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʩʝʛʨʝʛʘʮʠʠ ʤʘʪʝʨʠʘʣʘ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʰʪʘʙʝʣʷ ʂɺ 
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ʈʠʩʫʥʦʢ 4.4 ï ɿʦʥʳ ʩʢʦʧʣʝʥʠʷ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʩʝʛʨʝʛʘʮʠʠ ʤʘʪʝʨʠʘʣʘ 

ʚ ʦʩʥʦʚʘʥʠʠ ʰʪʘʙʝʣʷ ʂɺ ʧʨʠ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʠ 

 

ʈʠʩʫʥʦʢ 4.5ï ʆʪʢʦʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ ʂɺ, ʩʣʦʞʝʥʥʘʷ ʤʝʣʢʦʡ 

ʬʨʘʢʮʠʝʡ 
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1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʩ ʚʢʣʶʯʝʥʠʷʤʠ 

ʦʙʣʦʤʢʦʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʩ ʨʘʟʤʝʨʘʤʠ -125 ʤʤ ʧʦ ʚʝʨʪʠʢʘʣʠ ʰʪʘʙʝʣʷ 

ʦʧʨʝʜʝʣʷʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʫʜʥʦʡ ʤʘʩʩʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ. 

2. ʉʪʝʧʝʥʴ ʨʘʟʜʝʣʝʥʠʷ ʢʫʩʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʚ ʧʨʦʮʝʩʩʝ ʦʪʩʳʧʢʠ ʰʪʘʙʝʣʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʫʛʣʦʤ ʦʪʢʦʩʘ ʟʘʚʠʩʠʪ 

ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʚʳʩʦʪʳ ʰʪʘʙʝʣʷ ʢ ʨʘʟʤʝʨʘʤ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʫʩʢʘ ʦʪʩʳʧʘʝʤʦʡ ʧʦʨʦʜʳ. 

3. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʰʪʘʙʝʣʝʡ ʢʫʩʢʦʚʳʤ ʨʫʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʦʪʤʝʯʘʝʪʩʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʦʪʩʳʧʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʢʣʦʥʥʳʤʠ ʩʣʦʷʤʠ, ʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩ 

ʧʦ ʢʨʫʧʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪ ʩʣʦʠ, ʧʦ-ʨʘʟʥʦʤʫ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʢ ʦʩʥʦʚʘʥʠʶ ʰʪʘʙʝʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʣʦʷ ʨʫʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʪʘʢʝʨʦʤ (ʨʠʩʫʥʦʢ 4.6), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʦʨʫʞʝʥʠʶ ʥʘʩʳʧʥʦʛʦ ʤʘʩʩʠʚʘ 

ʩʦ ʩʣʦʞʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɺʦ ʚʨʝʤʷ ʦʪʩʳʧʢʠ ʢʫʯ ʧʨʦʠʩʭʦʜʠʪ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʫʜʥʦʡ ʤʝʣʦʯʠ ʚ ʮʝʥʪʨʝ ʥʘʚʘʣʘ, ʘ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʢʫʩʢʦʚ ï ʥʘ ʥʠʞʥʠʭ 

ʩʢʣʦʥʘʭ ʠ ʚ ʦʩʥʦʚʘʥʠʠ ʢʫʯ, ʯʪʦ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʰʪʘʙʣʝʷ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʬʦʨʤʠʨʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʧʦʜʫʰʢʘ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʝʛʦ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ. ʇʨʠ ʵʪʦʤ ʫʢʣʘʜʢʘ 

ʘʛʣʦʤʝʨʠʨʦʚʘʥʥʦʡ ʨʫʜʳ ʚ ʰʪʘʙʝʣʴ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʣʦʤʦʯʥʦʛʦ ʩʢʘʣʴʥʦʛʦ ʠ ʦʢʘʪʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ 

ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʪʘʢ ʠ ʧʦ ʚʝʨʪʠʢʘʣʠ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʂɺ ʩʧʦʩʦʙʘ ʜʚʫʷʨʫʩʥʦʡ ʠ ʜʚʫʭʨʷʜʥʦʡ ʦʪʩʳʧʢʠ ʨʫʜʥʦʛʦ 

ʰʪʘʙʝʣʷ [94,128]. 

 

ʈʠʩʫʥʦʢ 4.6 ï ʉʭʝʤʘ ʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʰʪʘʙʝʣʷ ʧʨʠ ʫʢʣʘʜʢʝ ʨʫʜʳ ʩʪʘʢʝʨʦʤ ʚ 

ʦʜʠʥ ʨʷʜ 
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ɺ ʧʝʨʠʦʜ ʧʨʦʩʘʯʠʚʘʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʷ ʯʝʨʝʟ ʨʫʜʥʳʡ ʰʪʘʙʝʣʴ, ʢʦʛʜʘ ʤʝʣʦʯʴ 

ʧʨʦʩʳʧʘʝʪʩʷ ʯʝʨʝʟ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ ʨʫʜʳ, ʧʨʦʠʩʭʦʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʩʝʛʨʝʛʘʮʠʷ ʤʘʪʝʨʠʘʣʘ ʟʘ ʩʯʝʪ ʧʝʨʝʤʝʱʝʥʠʷ ʙʦʣʝʝ ʤʝʣʢʠʭ ʯʘʩʪʠʮ. ʆʥʘ ʧʨʠʚʦʜʠʪ 

ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ ʩ ʟʘʤʝʪʥʦʡ ʨʘʟʥʠʮʝʡ ʚ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʱʝʣʘʯʠʚʘʶʱʠʝ ʨʘʩʪʚʦʨʳ ʩʣʝʜʫʶʪ ʧʦ ʧʫʪʠ, ʤʠʥʫʷ ʠʣʠ ʯʫʪʴ 

ʩʤʘʯʠʚʘʷ ʟʦʥʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʦʯʠ ʠʣʠ h ʣʘʤʘ, ʪ.ʝ. ʦʙʨʘʟʫʶʪʩʷ ʢʘʥʘʣʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʛʨʝʛʘʮʠʷ ʨʫʜʳ ʧʨʠ ʫʢʣʘʜʢʝ ʩʪʘʢʝʨʦʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʚʳʰʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʰʪʘʙʝʣʷ, ʘ ʩ ʜʨʫʛʦʡ ʬʦʨʤʠʨʫʝʪ ʬʠʣʴʪʨʘʮʠʦʥʥʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ. 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʝʛʨʝʛʘʮʠʠ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʰʪʘʙʝʣʝ ʂɺ 

ʥʝ ʧʦʜʜʘʶʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʚ ʨʘʤʢʘʭ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʰʪʘʙʝʣʷ ʂɺ. 

ʆʩʥʦʚʥʫʶ ʩʣʦʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʪʦ, ʯʪʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʜʨʦʙʥʦʛʦ ʧʨʦʬʠʣʷ 

ʩʝʯʝʥʠʷ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ ʂɺ ʪʨʝʙʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʘʩʰʪʘʙʥʘʷ ʩʠʩʪʝʤʘ ʩʢʚʘʞʠʥ 

ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʨʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʪʨʫʜʦʟʘʪʨʘʪʥʳʤ 

ʠ ʜʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʬʠʣʴ ʩʝʯʝʥʠʷ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ ʧʦ ʩʚʦʝʤʫ 

ʩʪʨʦʝʥʠʶ ʥʠ ʚ ʧʦʧʝʨʝʯʥʦʤ, ʥʠ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝ ʙʫʜʝʪ ʠʜʝʥʪʠʯʥʳʤ 

ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʩʦʦʨʫʞʝʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʨʘʙʦʪʘ ʩʪʘʢʝʨʘ 

ʫʢʣʘʜʳʚʘʶʱʝʛʦ ʦʢʦʤʢʦʚʘʥʥʫʶ ʨʫʜʫ ʚ ʰʪʘʙʝʣʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʩʤʝʥʳ 

ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʥʫʪʨʠ ʰʪʘʙʝʣʷ. 

4.3 ʌʠʣʴʪʨʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʨʦʰʝʥʠʷ ʰʪʘʙʝʣʷ ʢʫʯʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ  

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʦʙʨʘʟʮʘʭ, ʥʘ ʩʪʝʥʜʦʚʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʫʢʨʫʧʥʝʥʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʤʦʜʝʣʠʨʫʶʱʠʭ 

ʯʘʩʪʴ ʤʘʩʩʠʚʘ ʥʘ ʫʯʘʩʪʢʝ ʂɺ, ʘ ʪʘʢʞʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʆʌʈ 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʠʟʫʯʝʥʠʷ 
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ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʫʜ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ [137]. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ, ʩʣʦʞʝʥʥʦʛʦ ʦʢʦʤʢʦʚʘʥʥʳʤʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʨʫʜʘʤʠ 

ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ, ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ 

ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʷ ʂɺ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʣʠʯʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʤʘʩʩʠʚʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʙʩʦʨʙʮʠʠ [75]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣʥʝʥʥʳʤ ʨʘʥʝʝ ʦʙʦʩʥʦʚʘʥʠʝʤ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʚ ʨʘʟʜʝʣʝ 2.4 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʧʦʨʠʩʪʳʝ ʪʝʣʘ ʢʘʢ ʚ ʧʦʣʥʦʩʪʴʶ ʚʦʜʦʥʘʩʳʱʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʪʘʢ ʠ ʚ ʥʝʧʦʣʥʦʩʪʴʶ ʚʦʜʦʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠʥʷʪʘ ʤʦʜʝʣʴ 

Van Genuchten ï Mualem, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʛʨʫʥʪʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʠʥʷʪʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ 

ʬʠʣʴʪʨʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʩ ʫʯʝʪʦʤ ʢʨʫʧʥʳʭ 

ʚʢʣʶʯʝʥʠʡ. ʇʘʨʘʤʝʪʨʳ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 4.1, ʘ ʪʘʢʞʝ 

ʜʣʷ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʦʪ ʩʪʝʧʝʥʠ 

ʚʦʜʦʥʘʩʳʱʝʥʠʷ (ʨʠʩʫʥʦʢ 4.7). 

 

ʈʠʩʫʥʦʢ 4.7ï ɿʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʘ) 

ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ (ʙ) ʦʪ ʩʪʝʧʝʥʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ 



115 

 

ʊʘʙʣʠʮʘ 4.1 ï ʇʘʨʘʤʝʪʨʳ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ Van Genuchten ï Mualem 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʘ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʬʠʣʴʪʨʘʮʠʠ 

ʧʦʣʥʦʩʪʴʶ 

ʥʘʩʳʱʝʥʥʦʡ 

ʨʘʩʪʚʦʨʦʤ ʧʦʨʠʩʪʦʡ 

ʩʨʝʜʳ Ὧ , ʤ/ʩʫʪ. 

ɗr ɗs 
Ŭ, 

1/ʤ 
n m ɗs 

ʆʢʦʤʢʦʚʘʥʥʘʷ 

ʨʫʜʘ 
2,35 0,139 1,0 12,4 2,28 -0,56 0,5 

ɻʨʘʚʠʡʥʳʡ ʩʣʦʡ 7,0 0,105 1,0 14,5 2,68 -0,62 0,5 

ʇʝʩʯʘʥʳʡ ʩʣʦʡ 3,5 0,105 1,0 14,5 2,68 -0,62 0,5 

ʂʘʣʠʙʨʦʚʢʘ ʯʠʩʣʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʩʪʝʥʜʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʟʜʝʣʝ 3.6 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.8. ʏʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʦʚʪʦʨʷʝʪ 

ʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ: ʤʦʱʥʦʩʪʴ ʩʣʦʷ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ï 70 ʩʤ; ʤʦʱʥʦʩʪʴ 

ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ 30 ʩʤ; ʨʘʟʤʝʨʳ ʢʚʘʜʨʘʪʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 0,2 ʤ2. 

ɺ ʧʨʦʮʝʩʩʝ ʢʘʣʠʙʨʦʚʢʠ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʜʝʥʪʠʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʚ ʨʘʤʢʘʭ ʫʢʨʝʧʣʸʥʥʦ-

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ɺʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʩʳʱʝʥʠʝ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ 17 ʯʘʩʦʚ, ʯʪʦ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʘʤʢʘʭ 

ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺʣʘʞʥʦʩʪʴ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʜʦʩʪʠʛʘʝʪ ʚʝʣʠʯʠʥʳ 

0,32 ʜ.ʝʜ., ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʢʘʟʘʪʝʣʶ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʨʘʚʥʦʛʦ 76% (ʨʠʩʫʥʦʢ 

4.8). 

ʊʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʯʝʨʝʟ ʰʪʘʙʝʣʴ ʠ ʦʮʝʥʢʠ 

ʬɻʬʝʢʪʠʚʥʦʩʪʠ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʩʪʨʦʝʥʥʳʝ ʯʠʩʣʝʥʥʳʝ 

ʤʦʜʝʣʠ ʥʘʩʳʱʝʥʠʷ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʧʦʨʠʩʪʫʶ 

ʩʨʝʜʫ. ɺʳʩʦʪʘ ʰʪʘʙʝʣʷ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ 20 ʤ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʨʦʰʝʥʠʷ ʧʨʠʥʷʪʘ 

ʨʘʚʥʦʡ 0,3 ʣ/ʤĮʩʫʪ. ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʧʨʠʥʷʪ ʧʝʨʝʤʝʥʥʳʤ ʧʦ ʛʣʫʙʠʥʝ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʣʘʩʩʫ ʢʨʫʧʥʦʩʪʠ -125 ʤʤ, ʩʪʝʧʝʥʴ ʝʝ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,54 ʜʦ 0,91 

ʜ.ʝ. ʧʦ ʚʳʩʦʪʝ ʰʪʘʙʝʣʷ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʫʩʣʦʚʥʦʝ ʧʦʣʥʦʝ ʚʦʜʦʥʘʩʳʱʝʥʠʝ 

ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʝʝ ʬʠʟʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʨʘʚʥʳʤ 0,85-0,9 ʜ.ʝ., ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ 

ʚʳʩʦʪʝ ʰʪʘʙʝʣʷ 17 ʤ ʠ ʙʦʣʝʝ ʩʪʝʧʝʥʴ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ 

ʜʦʩʪʠʛʘʝʪ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ ʜʦ 200 

ʣ/ʤĮʩʫʪ ʧʦʢʘʟʘʪʝʣʴ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʥʝ ʜʦʩʪʠʛʘʝʪ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʚʳʩʦʪʝ 

ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ ʚʧʣʦʪʴ ʜʦ ʟʥʘʯʝʥʠʷ 20 ʤ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ ʤʘʩʩʠʚʘ ʙʳʣ ʚʳʧʦʣʥʝʥ 

ʘʥʘʣʠʟ ʝʛʦ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʛʣʫʙʠʥʝ ʧʦʣʫʯʝʥʥʦʝ ʜʣʷ -125 ʤʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠ ʜʣʷ -20 ʤʤ [67]. ʈʝʟʫʣʴʪʘʪʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʪʩʝʚʝ -20 ʤʤ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ 

ʂɺ ʪʦʣʴʢʦ ʪʘʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʚʥʫʪʨʠ ʰʪʘʙʝʣʷ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʟʦʥ ʧʦʣʥʦʛʦ ʚʦʜʦʥʘʩʳʱʝʥʠʷ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʦʜ ʰʪʘʙʝʣʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʘʭ ʢʨʫʧʥʦʩʪʠ 

ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ, ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʛʣʫʙʠʥʝ (ʨʠʩʫʥʦʢ 4.9).  

ɿʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʜʚʫʭ ʢʣʘʩʩʦʚ ʢʨʫʧʥʦʩʪʠ ʨʫʜʳ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʭʘʨʘʢʪʝʨ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ 

ʩʥʠʞʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʨʫʜʳ ʠ ʩʥʠʞʝʥʠʷ ʝʝ ʧʦʨʠʩʪʦʩʪʠ, 

ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʦʨʠʩʪʳʭ ʩʨʝʜ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʙʩʦʣʶʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʪʣʠʯʘʶʪʩʷ. 

ʅʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ 

ʧʨʠ ʢʣʘʩʩʝ ʢʨʫʧʥʦʩʪʠ ï 20 ʩʦʩʪʘʚʣʷʝʪ 3,1 ʤ/ʩʫʪ, ʧʨʠ ʢʣʘʩʩʝ ʢʨʫʧʥʦʩʪʠ ï 125 

ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʨʘʚʝʥ 50 ʤ/ʩʫʪ (ʩ ʫʯʝʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥ ʧʦʚʝʰʝʥʥʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʨʠ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʠ), ʪʦ ʝʩʪʴ ʠʟʫʯʘʝʤʳʡ ʢʣʘʩʩ ʢʨʫʧʥʦʩʪʠ ʨʫʜʳ 
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ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ 

ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ ʭʘʨʘʢʪʝʨ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ (ʨʠʩʫʥʦʢ 4.9).  

ʘ)      ʙ) 

   
ʈʠʩʫʥʦʢ 4.9 ï ʇʨʠʥʷʪʳʝ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʦʢʦʤʢʦʚʘʥʥʦʡ 

ʨʫʜʳ: ʘ) ï ʧʨʠ ʧʦʣʥʦʤ ʚʦʜʦʥʘʩʳʱʝʥʠʠ; ʙ) ï ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ 

ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʧʦ ʛʣʫʙʠʥʝ  

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʨʝʜʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʟʦʥʳ ʥʝ ʧʦʣʥʦʩʪʴʶ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʦʨʦʜ ʚʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ, ʚ ʢʦʪʦʨʳʭ 

ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 2 ʜʦ 20 ʤ/ʩʫʪ. ɺ ʨʘʩʯʝʪʘʭ 

ʧʨʠʥʠʤʘʣʠʩʴ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʙʝʟ ʫʯʝʪʘ 

ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʘʥʝ ʥʘ ʢʘʞʜʦʤ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʧʳʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠ ʥʝʧʦʣʥʦʩʪʴʶ ʚʦʜʦʥʘʩʳʱʝʥʥʦʡ ʩʨʝʜʳ ʧʨʠʥʠʤʘʣʠʩʴ 

ʧʦ ʜʘʥʥʳʤ ʫʢʨʫʧʥʝʥʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ. ɼʣʷ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʩʪʝʧʝʥʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʧʦʨʦʜ ʰʪʘʙʝʣʷ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʣʠʚʢʠ 

ʨʘʩʪʚʦʨʘ.  
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʜʣʷ ʧʨʠʥʷʪʳʭ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ ʧʦʣʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʧʦʨʦʜ ʰʪʘʙʝʣʷ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ (ʨʠʩʫʥʦʢ 4.10, ʘ) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ (ʨʠʩʫʥʦʢ 4.10, ʙ). 

 

ʈʠʩʫʥʦʢ 4.10 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʪʝʧʝʥʠ 

ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ 

(ʘ) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ (ʙ) ʧʨʠ ʟʘʜʘʥʥʦʡ ʚʝʣʠʯʠʥʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʨʦʰʝʥʠʷ (200, 300, 400, 500 ʣ/ʤĮʩʫʪ) ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʬʠʣʴʪʨʘʮʠʠ ʧʦʨʦʜ (1, 2, 5, 

10, 15, 20 ʤ/ʩʫʪ) 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʧʦʨʦʜ ʰʪʘʙʝʣʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʨʦʰʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʙʝʣʷ ʨʘʩʪʚʦʨʘʤʠ. 

ʇʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʬʠʣʴʪʨʘʮʠʠ 5 ʤ/ʩʫʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʨʦʰʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʫʚʝʣʠʯʝʥʘ ʜʦ 500 ʣ/ʤĮʩʫʪ, ʧʨʠ 4 ʤ/ʩʫʪï 400 ʣ/ʤĮʩʫʪ, ʧʨʠ 2 ʤ/ʩʫʪï ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 300 ʣ/ʤĮʩʫʪ. 

ʇʨʠ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʚʦʜʦʥʘʩʳʱʝʥʠʝ ʰʪʘʙʝʣʷ ʂɺ 

ʩʣʝʜʫʝʪ, ʩʦʛʣʘʩʥʦ ʨʘʟʜʝʣʫ 2.1 ʪʘʙʣʠʮʘ 2.3 ʥʘʠʙʦʣʴʰʠʡ ʩʨʝʜʥʝʤʝʩʷʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 108 ʤʤ ʚ ʤʝʩʷʮ, ʯʪʦ ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʚ ʩʫʪʢʠ 

ʩʦʩʪʘʚʣʷʝʪ 3,5 ʣ/ʤĮĿʩʫʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʣʠʷʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 

ʥʘ ʚʦʜʦʥʘʩʳʱʝʥʠʝ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʂɺ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʩʝʟʦʥʘ ʷʚʣʷʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 2% ʦʪ ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʚ ʩʣʫʯʘʝ ʘʥʦʤʘʣʴʥʦʛʦ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʨʦʰʝʥʠʷ 
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ʜʦʣʞʥʘ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʝʚʳʰʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ 

ʤʘʩʩʠʚʘ. 

ɿʘ ʛʨʘʥʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʩʪʝʧʝʥʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʧʨʠʥʷʪʘ ʚʝʣʠʯʠʥʘ ʨʘʚʥʘʷ 

0,8 ʜ.ʝ. [126, 130, 142], ʧʦʩʢʦʣʴʢʫ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʚʳʰʝ 0,8 ʜ.ʝ. ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʜ ʟʘ ʩʯʝʪ ʥʘʩʳʱʝʥʠʷ ʠʭ ʨʘʩʪʚʦʨʦʤ ʨʝʟʢʦ ʥʘʯʠʥʘʶʪ ʩʥʠʞʘʪʴʩʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʯʝʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʨʦʰʝʥʠʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ ʦʪʚʦʜʠʪʴ ʨʘʩʪʚʦʨʳ ʠʟ-ʧʦʜ ʰʪʘʙʝʣʷ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ 

ʨʝʞʠʤʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʟʦʥʘ ʧʦʣʥʦʛʦ 

ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʥʝ ʧʦʜʥʠʤʘʝʪʩʷ ʚʳʰʝ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.11.  

 

ʈʠʩʫʥʦʢ 4.11 ï ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʣʘʞʥʦʩʪʠ ʦʢʦʤʢʦʚʘʥʥʦʡ 

ʨʫʜʳ ʠ ʩʪʝʧʝʥʠ ʦʙʚʦʜʥʝʥʠʷ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʝʥʳ ʛʨʘʥʠʯʥʳʝ ʚʝʣʠʯʠʥʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʨʦʰʝʥʠʷ ʧʦʨʦʜ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʥʫʪʨʠ ʰʪʘʙʝʣʷ ʥʝ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ, ʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʜ ʰʪʘʙʝʣʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʠʟʤʝʥʷʪʩʷ. ʋʯʝʪ ʚʦʟʤʦʞʥʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 20%. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʦʜ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ 
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ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ, ʧʦʣʫʯʘʝʤʳʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʚʳʩʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʨʦʰʝʥʠʷ ʧʦʨʦʜ ʨʘʩʪʚʦʨʘʤʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʧʨʦʛʥʦʟʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʰʪʘʙʝʣʝ ʂɺ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʝʜʳ ʧʦ ʜʘʥʥʳʤ 

ʫʢʨʫʧʥʝʥʦ- ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʪʝʥʜʦʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʠ ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦ ʛʣʫʙʠʥʝ ʰʪʘʙʝʣʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ, ʚ ʨʘʤʢʘʭ 

ʤʦʜʝʣʠ ʥʝʥʘʩʳʱʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʦʧʫʩʪʠʤʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʚʥʫʪʨʠ ʪʝʣʘ ʰʪʘʙʝʣʷ. 

4.4 ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ  

ʈʘʩʯʝʪ ʦʮʝʥʢʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ 

ʧʨʦʠʟʚʝʜʝʥ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ ʧʦʨʦʜ ʰʪʘʙʝʣʷ. 

ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʧʦʣʥʷʣʘʩʴ ʜʣʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘʛʨʫʞʝʥʠʷ, ʫʨʦʚʝʥʴ 

ʨʘʩʪʚʦʨʘ ʚ ʪʝʣʝ ʰʪʘʙʝʣʷ ʦʧʨʝʜʝʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʨʘʩʯʝʪʦʚ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʜ ʰʪʘʙʝʣʷ ʠ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ ʧʨʠʥʠʤʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʨʘʤʢʘʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ [107] 

ʠ ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʧʠʩʘʥʥʳʭ ʚ ʛʣʘʚʝ 3. ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ʅɼʉ ʧʦʨʦʜ ʤʘʩʩʠʚʘ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 

ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʧʨʦʜʦʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʰʪʘʙʝʣʷ, 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʝʪʦʚ ʫʯʠʪʳʚʘʣʘʩʴ ʥʘʛʨʫʟʢʘ ʦʪ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʨʘʩʯʝʪʥʳʭ ʚʘʨʠʘʥʪʘ. ʇʝʨʚʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʛʜʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʘ ʧʨʠ ʝʛʦ ʩʦʦʨʫʞʝʥʠʠ. ɺʪʦʨʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʫʯʠʪʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʧʨʠ ʚʳʱʝʣʘʯʠʚʘʥʠʠ [83, 86]. ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʪʘʙʝʣʷ 

ʨʫʜʘ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʠ ʛʨʫʥʪʳ ʦʩʥʦʚʘʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʩʫʭʠʝ. ɺ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʫʜʘ, ʥʠʞʝ ʫʨʦʚʥʷ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ ʩʯʠʪʘʣʘʩʴ ʧʦʣʥʦʩʪʴʶ 
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ʥʘʩʳʱʝʥʥʦʡ, ʚʳʰʝ ʵʪʦʛʦ ʫʨʦʚʥʷ ʩʫʭʦʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ 

ʧʨʠ ʧʦʜʲʝʤʝ ʫʨʦʚʥʷ ʨʘʩʪʚʦʨʘ ʚ ʪʝʣʝ ʤʘʩʩʠʚʘ ʜʦ ʚʝʨʭʘ ʢʘʞʜʦʛʦ ʠʟ ʷʨʫʩʦʚ. 

ʈʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʳʣ ʚʳʧʦʣʥʝʥ ʩ ʧʦʤʦʱʴʶ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

Plaxis, ʤʝʪʦʜʦʤ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʧʣʦʩʢʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ [121, 133, 134]. ʉʦʦʨʫʞʝʥʠʝ ʤʘʩʩʠʚʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʨʫʜʥʦʡ ʤʘʩʩʳ, ʯʪʦ ʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʦʤʝʨʦʚ ʤʘʩʩʠʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʣʦʪʥʝʥʠʷ ʨʫʜʳ. 

ʇʣʦʩʢʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʧʨʠ ʣʁ ʙʦʤ 

ʚʠʜʝ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʧʦʩʦʙʘ ʥʘʛʨʫʞʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʜʦʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ‐ώ ʧʨʠʨʘʚʥʠʚʘʶʪʩʷ ʢ ʥʫʣʶ ʚʜʦʣʴ ʚʩʝʡ ʧʨʦʪʷʞʝʥʥʦʡ ʯʘʩʪʠ 

ʩʠʩʪʝʤʳ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʛʣʘʚʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ů1, ʛʣʘʚʥʳʝ 

ʩʨʝʜʥʠʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ů2, ʛʣʘʚʥʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ů3 ʠ ʢʦʤʧʦʥʝʥʪʳ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʥʫʣʷ. ɺʳʙʦʨ ʜʘʥʥʦʡ ʧʦʩʪʘʥʦʚʢʠ 

ʟʘʜʘʯʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ 

ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʅɼʉ, ʪʦʛʜʘ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ [38]. 

ʎʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ 

ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʩʩʠʚʘ 

ʰʪʘʙʝʣʷ ʂɺ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʦʩʥʦʚʘʥʠʷ ʦʪʚʘʣʘ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ ʚ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ 

ʚ ʷʚʥʦʤ ʚʠʜʝ ʚʢʣʶʯʘʝʪ ʛʨʘʚʠʡʥʳʡ ʩʣʦʡ, ʧʝʩʯʘʥʳʡ ʩʣʦʡ, ʛʝʦʤʝʤʙʨʘʥʫ LDPE 

ʠ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʵʣʝʤʝʥʪ. ɺ ʩʚʷʟʠ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʫʯʝʪʘ ʨʝʘʣʴʥʦʛʦ 

ʩʪʨʦʝʥʠʷ ʤʘʩʩʠʚʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʝʪʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʥʷʪʦ, ʯʪʦ ʪʝʣʦ 

ʰʪʘʙʝʣʷ ʂɺ ʦʜʥʦʨʦʜʥʦʝ. ʅʘʢʣʦʥ ʦʩʥʦʚʘʥʠʷ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 

3Á, ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʝʥʝʝ 1Á. ʉʭʝʤʘ ʦʪʢʦʩʘ ʰʪʘʙʝʣʷ ʂɺ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 4.12.  
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ʈʠʩʫʥʦʢ 4.12 ï ʉʭʝʤʘ ʦʪʢʦʩʘ ʰʪʘʙʝʣʷ ʂɺ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʂɺ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʦʤ 2.4 ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʝ ʤʦʜʝʣʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʨʝʜ. 

ʄʦʜʝʣʴ ʂʫʣʦʥʘ-ʄʦʨʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ ʠ ʛʨʫʥʪʦʚ ʩʦʦʨʫʞʝʥʠʷ ʰʪʘʙʝʣʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʦʜʝʣʴ 

ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ ʛʨʫʥʪʘ (Hardening soil model) ʙʳʣʘ ʦʙʦʩʥʦʚʘʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ. 

ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ ʧʦʨʦʜ 

ʦʩʥʦʚʘʥʠʷ ʠ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʰʪʘʙʝʣʷ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.2 ʠ ʪʘʙʣʠʮʝ 4.3. 

ʈʘʩʯʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʣʘ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ ʧʨʠʥʷʪʳ ʩʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʊʘʙʣʠʮʘ 4.2 ï ʆʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʚ ʨʘʩʯʝʪʘʭ (ʤʦʜʝʣʴ ʂʫʣʦʥʘ-ʄʦʨʘ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʥʪʘ 
‎ , 

ʢʅ/ʤ3 

‎ , 

ʢʅ/ʤ3 
Ὡ 

Ὁ, 

ʄʇʘ 
ὺ 

ὧ, 

ʢʇʘ 
•, 0 

ɻʨʫʥʪʳ ʦʩʥʦʚʘʥʠʷ 

ʉʫʛʣʠʥʦʢ ʜʨʝʩʚʷʥʳʡ ʩ 

ʧʨʠʤʝʩʴʶ ʪʦʨʬʘ, 

ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʡ 

15,6 18,4 0,73 10,0 0,35 18 20 

ʄʘʪʝʨʠʘʣ ʩʦʦʨʫʞʝʥʠʷ 

ʊʝʣʦ ʜʘʤʙʳ 21,0 22,0 0,32 40,0 0,40 10 35 

ɿʘʱʠʪʥʳʡ ʩʣʦʡ ʠʟ 

ʱʝʙʝʥʠʩʪʦʛʦ ʛʨʫʥʪʘ 
22,0 24,0 0,73 40,0 0,40 5 40 
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ʇʨʠʤʝʯʘʥʠʝ: ‎  ï ʦʙʲʝʤʥʳʡ ʚʝʩ ʛʨʫʥʪʘ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ; ‎  

ï ʦʙʲʝʤʥʳʡ ʚʝʩ ʛʨʫʥʪʘ ʧʨʠ ʧʦʣʥʦʤ ʚʦʜʦʥʘʩʳʱʝʥʠʠ; Ὡ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ; 

Ὁ ï ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ʛʨʫʥʪʘ; ὺ ï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ; ʩ ï ʫʜʝʣʴʥʦʝ 

ʩʮʝʧʣʝʥʠʝ ʛʨʫʥʪʘ; • - ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ 

ʊʘʙʣʠʮʘ 4.3 ï ʆʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʢʦʤʢʦʚʘʥʥʦʡ 

ʨʫʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʩʯʝʪʘʭ (ʤʦʜʝʣʴ Hardening soil) 

unsatg , 

ʢʅ/ʤ3 

satg , 

ʢʅ/ʤ3 

50E , 

ʄʇʘ 

oedE , 

ʄʇʘ 

urE , 

ʄʇʘ 

m  

ʩ, 

ʢʇʘ 

j, 

ʛʨʘʜ 

y
, 

ʛʨʘʜ 

15,6 17,3 10,0 6,5 30 0,6 40 31 0 

ɺ ʪʘʙʣʠʮʝ 4.3: ʧʘʨʘʤʝʪʨʳunsatg , satg ,ʩ ʠʤʝʶʪ ʪʦʪ ʞʝ ʩʤʳʩʣ, ʯʪʦ ʠ ʚ ʪʘʙʣʠʮʝ 

4.2; 50E  ï ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ʧʦʨʦʜʳ; oedE  ï ʫʧʨʫʛʠʡ ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ 

ʧʦʨʦʜʳ; urE  ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʧʦʨʦʜʳ; m  ï ʧʦʢʘʟʘʪʝʣʴ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ 

ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚ ʧʦʨʦʜʳ; y ï ʫʛʦʣ ʜʠʣʘʪʘʥʩʠʠ. 

ʉʦʚʤʝʩʪʥʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʨʫʜ ʰʪʘʙʝʣʷ ʠ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʷʶʪ ʢʦʥʬʠʛʫʨʘʮʠʶ ʤʘʩʩʠʚʘ, ʘ ʪʘʢʞʝ ʥʘʢʣʦʥ 

ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʯʪʦ ʫʯʪʝʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ. 

ɸʥʘʣʠʟ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʪʨʝʥʠʷ 

ʧʝʩʯʘʥʦʛʦ ʛʨʫʥʪʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʠʤʝʨʥʦʡ ʧʣʝʥʢʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 

ʥʝ ʙʦʣʝʝ 0,57 (ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʥʝ ʙʦʣʝʝ 30Á), ʜʣʷ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ 

ʚʝʣʠʯʠʥʘ ʪʨʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʥʝ ʙʦʣʝʝ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʛʨʫʥʪʘ 

[16, 18, 36, 52, 59, 94]. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʢʦʥʪʘʢʪ ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ ʧʦ ʧʣʝʥʢʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʜʚʫʭ ʩʪʦʨʦʥ, ʛʜʝ ʧʦ ʚʝʨʭʫ ʧʣʝʥʢʠ ʦʪʩʳʧʘʝʪʩʷ ʩʣʦʡ ʧʝʩʢʘ, 

ʘ ʧʦʜʩʪʠʣʘʶʱʠʤ ʩʣʦʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʩʣʦʡ ʠʟ ʩʫʛʣʠʥʠʩʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʠ ʩʢʦʣʴʞʝʥʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʚʝʨʭʫ ʠ ʥʠʟʫ ʧʣʝʥʢʠ, ʚʝʣʠʯʠʥʘ 

ʪʨʝʥʠʷ ʧʦ ʢʦʥʪʘʢʪʫ ʛʨʫʥʪʘ ʩ ʛʝʦʤʝʤʙʨʘʥʦʡ ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ 0,27 (ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ ʨʘʚʝʥ 15Á) [59, 52]. ʇʘʨʘʤʝʪʨʳ ʛʝʦʤʝʤʙʨʘʥʳ LDPE ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 4.4. 



125 

 

ʊʘʙʣʠʮʘ 4.4 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʤʝʤʙʨʘʥʳ LDPE 

ʄʘʪʝʨʠʘʣ 
ʊʦʣʱʠʥʘ 

ʣʠʩʪʘ, ʤʤ 

ʄʦʜʫʣʴ 

ʫʧʨʫʛʦʩʪʠ, 

ʄʇʘ 

ʇʨʝʜʝʣ 

ʧʨʦʯʥʦʩʪʠ 

ʧʨʠ ʨʘʟʨʳʚʝ, 

ʄʇʘ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ ʧʨʠ 

ʨʘʟʨʳʚʝ, % 

ɻʝʦʤʝʤʙʨʘʥʘ 

LDPE 
2 3,9 27 8 

ʅʘ ʢʦʥʪʘʢʪʝ ʤʝʞʜʫ ʛʝʦʤʝʤʙʨʘʥʦʡ LDPE ʠ ʛʨʫʥʪʘʤʠ ʦʩʥʦʚʘʥʠʷ ʜʘʤʙʳ 

ʧʨʠʥʷʪʦ ʩʧʝʮʠʘʣʴʥʦʝ ʢʦʥʪʘʢʪʥʦʝ ʫʩʣʦʚʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʤʦʜʝʣʠʨʦʚʘʪʴ ʫʩʣʦʚʠʝ 

ʩʢʦʣʴʞʝʥʠʝ ʪʝʣʘ ʤʘʩʩʠʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʠʤʝʨʥʦʡ ʧʣʝʥʢʠ. 

ʉʥʘʯʘʣʘ, ʜʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ ʠ ʭʘʨʘʢʪʝʨʘ ʧʝʨʝʤʝʱʝʥʠʡ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ ʰʪʘʙʝʣʷ ʚʳʩʦʪʦʡ 10 ʤ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 4.13, ʛʜʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ 

ʘʙʩʦʣʶʪʥʳʭ ʩʤʝʱʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʚʦʛʦ ʷʨʫʩʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʯʘʣʴʥʦʡ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʠ ʨʫʜʳ ʚʝʣʠʯʠʥʘ 

ʦʩʝʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʙʝʣʷ ʟʘ ʩʯʝʪ ʩʘʤʦʫʧʣʦʪʥʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦ 0,3 

ʤ. 

 

ʈʠʩʫʥʦʢ 4.13 ï ʂʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʘʙʩʦʣʶʪʥʳʭ ʩʤʝʱʝʥʠʡ 

(ʤ) ʰʪʘʙʝʣʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʝʨʚʦʛʦ ʷʨʫʩʘ (ʚʳʩʦʪʘ 10 ʤ) 

 ɿʘʪʝʤ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʰʪʘʙʝʣʷ ʂɺ ʚʳʧʦʣʥʷʣʦʩʴ ʩʦʛʣʘʩʥʦ ʵʪʘʧʘʤ ʝʛʦ ʥʘʨʘʱʠʚʘʥʠʷ, ʩ ʫʯʝʪʦʤ ʧʨʦʝʢʪʥʳʭ 

ʥʘʛʨʫʟʦʢ ʦʪ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 4.14). 
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1.  2.  

3.  4.  

ʈʠʩʫʥʦʢ 4.14 ï ʉʪʘʜʠʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʰʪʘʙʝʣʷ ʂɺ (ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ) 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʨʘʩʯʝʪʥʳʤʠ ʩʭʝʤʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 4.5 

ʠ 4.6, ʘ ʚ ʪʘʙʣʠʮʝ 4.7 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʦʙʱʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ 

ʩ ʫʯʝʪʦʤ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

ʊʘʙʣʠʮʘ 4.5 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʤʝʩʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ ʥʘ ʩʪʘʜʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʈʘʩʯʝʪʥʦʝ ʩʝʯʝʥʠʝ 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ̫ʨʫʩʘ ʤʘʩʩʠʚʘ 

I ̫ʨʫʩ II ̫ ʨʫʩ III ʷʨʫʩ IV ̫ʨʫʩ 

ɹʝʟ ʥʘʛʨʫʟʢʠ ʦʪ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʚʘʥʠʷ 

ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ 

- I 
2,16 (1,72) 2,12 (1,72) 1,98 (1,72) 1,98 (1,72) 

ʇʨʦʜʦʣʴʥʦʝ ʩʝʯʝʥʠʝ 

- II 
2,18 (1,87) 2,16 (1,87) 2,13 (1,87) 2,01 (1,87) 

ʉ ʫʯʝʪʦʤ ʥʘʛʨʫʟʢʠ ʦʪ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ 

- I 
1,57 (1,44) 1,76 (1,73) 1,97(1,82) 1,90(1,82) 

ʇʨʦʜʦʣʴʥʦʝ ʩʝʯʝʥʠʝ 

- II 
1,80 (1,53) 1,95 (1,84) 1,99 (1,85) 1,93 (1,80) 

ʇʨʠʤʝʯʘʥʠʝ. ɺʥʝ ʩʢʦʙʦʢ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʘʩʩʠʚʘ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʫʧʣʦʪʥʝʥʠʷ; 

ʚ ʩʢʦʙʢʘʭ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ ʤʝʪʦʜʦʤ 

ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʥʝ ʫʯʠʪʳʚʘʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʪʝʣʘ ʤʘʩʩʠʚʘ ʚ ʧʨʦʮʝʩʩʝ ʫʧʣʦʪʥʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 4.6 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʦʙʱʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ 

ʈʘʩʯʝʪʥʦʝ 

ʩʝʯʝʥʠʝ 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤʘʭ ʥʘʛʨʫʞʝʥʠʷ 

ʉʪʘʜʠʷ 

ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ 

ʉʪʘʜʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʨʝʞʠʤ ʥʦʨʤʘʣʴʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʉʪʘʜʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʧʦʣʥʦʝ 

ʚʦʜʦʥʘʩʳʱʝʥʠʝ 

ʧʝʨʚʦʛʦ ʷʨʫʩʘ 

ʉʪʘʜʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʧʦʣʥʦʝ 

ʚʦʜʦʥʘʩʳʱʝʥʠʝ 

ʚʩʝʭ ʷʨʫʩʦʚ 

ʇʦʧʝʨʝʯʥʦʝ 

ʩʝʯʝʥʠʝ - I 
1,83 1,61 1,36 0,76 

ʇʨʦʜʦʣʴʥʦʝ 

ʩʝʯʝʥʠʝ - II 
1,94 1,88 1,52 0,91 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʣʷ ʜʨʫʛʠʭ 

ʨʘʩʯʝʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʝ [135]. 

ʊʘʙʣʠʮʘ 4.7 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ ʥʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

(ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʨʘʩʯʝʪ) 

ʈʘʩʯʝʪʥʦʝ ʩʝʯʝʥʠʝ 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʷʨʫʩʘ 

ʤʘʩʩʠʚʘ 

I ̫ʨʫʩ II ̫ ʨʫʩ III ʷʨʫʩ IV ̫ʨʫʩ 

ɹʝʟ ʥʘʛʨʫʟʢʠ ʦʪ ʛʦʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ - 

I 
1,54 1,55 1,56 1,69 

ʇʨʦʜʦʣʴʥʦʝ ʩʝʯʝʥʠʝ - 

II 
1,71 1,71 1,80 1,83 

ʉ ʫʯʝʪʦʤ ʥʘʛʨʫʟʢʠ ʦʪ ʛʦʨʥʦʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ - 

I 
1,26 1,27 1,26 1,36 

ʇʨʦʜʦʣʴʥʦʝ ʩʝʯʝʥʠʝ - 

II 
1,52 1,53 1,53 1,54 

ʅʘ ʨʠʩʫʥʢʘʭ 4.15 - 4.16 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʨʘʟʚʠʪʠʷ ʜʝʬʦʨʤʘʮʠʡ ʤʘʩʩʠʚʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʷʨʫʩʘ ʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʥʘ ʚʝʩʴ ʰʪʘʙʝʣʴ, ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʦʙʱʝʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʰʪʘʙʝʣʷ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʩʜʚʠʛʘʶʱʠʝ ʧʨʠʟʤʳ ʩʠʣ ʘʢʪʠʚʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʥʝ ʧʨʝʚʳʰʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʤʝʱʝʥʠʶ ʧʦʨʦʜ ʰʪʘʙʝʣʷ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʨʘʩʪʚʦʨʘ) ʧʨʠʥʷʪʘ, ʠʩʭʦʜʷ ʠʟ ʥʘʠʭʫʜʰʝʛʦ 

ʚʘʨʠʘʥʪʘ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʘʧʘ ʩʦʦʨʫʞʝʥʠʷ ʤʘʩʩʠʚʘ. 
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ʘ)  

 

ʙ) 

 

ʚ) 

 

ʛ) 

 

ʈʠʩʫʥʦʢ 4.15 ï ɺʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ, ʬʦʨʤʘ 

ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ: ʧʨʦʜʦʣʴʥʦʝ ʩʝʯʝʥʠʝ, ʩ ʫʯʝʪʦʤ ʥʘʛʨʫʟʢʠ 

ʦʪ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʘʜʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʘ) 

 

ʙ) 

 

ʚ)  

 

ʛ) 

 

ʈʠʩʫʥʦʢ 4.16 ï ɺʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ, ʬʦʨʤʘ 

ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ: ʧʨʦʜʦʣʴʥʦʝ ʩʝʯʝʥʠʝ, ʙʝʟ ʫʯʝʪʘ 

ʥʘʛʨʫʟʢʠ ʦʪ ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʘʜʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʩʯʝʪʥʳʭ 

ʩʭʝʤʘʭ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʝ ʧʝʨʚʦʛʦ ʷʨʫʩʘ. ʄʠʥʠʤʘʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 1,26 ï ʯʪʦ ʚʳʰʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʨʘʚʥʦʛʦ 1,2 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʧʨʘʚʠʣʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ [89]. 
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ʉ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʰʪʘʙʝʣʷ ʂɺ ʪʘʢʞʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʝʨʤ ʰʪʘʙʝʣʷ ʂɺ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʧʦʨʦʜʦʝʤʢʦʩʪʠ 

ʤʘʩʩʠʚʘ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ ʙʝʨʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.8. 

ʊʘʙʣʠʮʘ 4.8 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ ʂɺ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʘʭ 

ʙʝʨʤ 

ʐʠʨʠʥʘ  

ʙʝʨʤʳ, ʤ 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ  

1 ʷʨʫʩ 2 ̫ ʨʫʩ 3 ʷʨʫʩ 4 ʷʨʫʩ 

5 2,06 1,64 1,37 1,21 

10 2,06 1,67 1,44 1,27 

15 2,06 1,75 1,52 1,29 

20 2,06 1,81 1,52 1,29 

25 2,06 1,88 1,52 1,29 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʰʠʨʠʥʫ ʙʝʨʤ ʰʪʘʙʝʣʷ ʂɺ 

ʚʦʟʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʜʦ 5 ʤ ʙʝʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʠʩʢʦʚ ʧʦʪʝʨʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʣʷ ʚʩʝʭ ʷʨʫʩʦʚ ʰʪʘʙʝʣʷ ʂɺ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘʛʨʫʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʰʪʘʙʝʣʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ. ʅʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʠ ʧʨʠʥʷʪʦʤ ʨʝʞʠʤʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʰʪʘʙʝʣʷ ʧʨʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘʛʨʫʞʝʥʠʷ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ. ʆʙʱʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʩʩʠʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʚʩʝʭ ʨʝʞʠʤʘʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʩʩʠʚʘ ʢʨʦʤʝ ʧʦʣʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʨʘʩʪʚʦʨʘʤʠ ʚʩʝʛʦ ʪʝʣʘ ʰʪʘʙʝʣʷ. 

ʇʨʠ ʵʪʦʤ ʧʦʣʥʦʝ ʚʦʜʦʥʘʩʳʱʝʥʠʝ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʷ ʂɺ, ʘ ʪʘʢʞʝ ʧʦʩʢʦʣʴʢʫ ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʝʥʴʰʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ. 

ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ ʩ ʫʯʝʪʦʤ ʧʦʣʦʞʝʥʠʷ 

ʨʘʩʪʚʦʨʘ ʚ ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʝ ʠ ʨʘʙʦʪʳ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʣʫʯʝʥʥʦʡ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʨʘʩʯʝʪʦʚ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʩʩʠʚʘ 
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ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʢʘʢ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʄʠʥʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʧʘʩʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ, ʛʜʝ ʫʛʦʣ ʦʪʢʦʩʘ ʰʪʘʙʝʣʷ ʩʦʚʧʘʜʘʝʪ 

ʩ ʥʘʠʙʦʣʴʰʠʤ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʷʚʣʷʝʪʩʷ ʥʘʠʭʫʜʰʠʤ 

ʢʨʠʪʠʯʝʩʢʠʤ ʩʣʫʯʘʝʤ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʟʘʜʘʯʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʨʘʤʢʘʭ ʚʳʙʨʘʥʥʦʛʦ 

ʦʙʝ̡ʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

4.5 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʰʪʘʙʝʣʷ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ  

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʸʥʥʳʝ ʚʦʧʨʦʩʘʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʧʨʦʚʦʜʠʣʠʩʴ ʠ ʧʨʦʜʦʣʞʘʶʪ ʧʨʦʚʦʜʠʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ [18, 

53, 54, 70, 71, 129] ʚ ʦʪʥʦʰʝʥʠʠ ʢ ʦʪʢʦʩʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʆʙʲʝʢʪʳ ʂɺ ʟʦʣʦʪʘ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʧʦʵʪʦʤʫ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʰʪʘʙʝʣʝʡ ʂɺ ʜʦʣʞʝʥ 

ʷʚʣʷʪʴʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʵʪʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʣʝʜʩʪʚʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠ ʠʟʤʝʥʝʥʠʡ ʠʭ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʧʨʠ ɻ ʢʩʧʣʫʘʪʘʮʠʠ. ɸʢʪʫʘʣʴʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ 

ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʠ ʧʦʣʦʞʝʥʠʷ ʦʙ ʠʭ ʢʦʥʪʨʦʣʝ, ʷʚʣʷʝʪʩʷ ʇʨʠʢʘʟ ˉ 439 ʦʪ 13 ʥʦʷʙʨʷ 2020 ʛ. [89], 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʠʣʘ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ ʢʘʨʴʝʨʦʚ, 

ʨʘʟʨʝʟʦʚ ʠ ʦʪʢʦʩʦʚ ʦʪʚʘʣʦʚ. ʇʨʠ ʵʪʦʤ ʦʥ ʥʝ ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʩʧʝʢʪʨ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʤ ʂɺ, ʪʘʢʠʭ ʢʘʢ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʨʘʟʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʢʘʪʳʰʝʡ, ʨʘʟʚʠʪʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʠ ʦʩʘʜʦʯʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʫʯʝʪʘ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʰʪʘʙʝʣʝʡ ʂɺ 

ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 
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ʤʘʨʢʰʝʡʜʝʨʩʢʠʡ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ɸʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ [4, 33, 35, 36, 143- 145, 152] ʠ ʚʳʧʦʣʥʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʰʪʘʙʝʣʷʭ ʂɺ, ʩʣʦʞʝʥʥʳʭ 

ʦʢʦʤʢʦʚʘʥʥʳʤʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʨʫʜʘʤʠ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ, ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʜʝʬʦʨʤʘʮʠʡ: ʦʩʘʜʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʙʝʣʷ ʂɺ, ʦʧʦʣʟʥʠ 

ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʜʝʬʦʨʤʘʮʠʠ (ʪʘʙʣʠʮʘ 4.9).  

ʊʘʙʣʠʮʘ 4.9 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʬʦʨʤʘʮʠʡ ʰʪʘʙʝʣʝʡ ʂɺ, ʩʣʦʞʝʥʥʳʭ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʤʠ ʦʢʦʤʢʦʚʘʥʥʳʤʠ ʨʫʜʘʤʠ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ 

ʊʠʧ ʜʝʬʦʨʤʘʮʠʠ ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʇʦʩʣʝʜʩʪʚʠʷ 

ʆʩʘʜʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ 

ʋʧʣʦʪʥʝʥʠʝ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, 

ʫʚʣʘʞʥʝʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ 

ʦʢʘʪʳʰʝʡ. 

ʇʨʝʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʨʘʩʪʚʦʨʦʚ 

ʢʨʦʚʣʠ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ. 

ʅʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʦʚ 

ʦʢʦʤʢʦʚʘʥʠʷ. 

ʃʦʢʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʤʘʩʩʠʚʘ. 

ʀʟʤʝʥʝʥʠʝ ʅɼʉ. 

ʋʭʫʜʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ. 

ʆʧʦʣʟʥʠ ʋʚʝʣʠʯʝʥʠʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ. 

ʉʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʨʝʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʨʫʞʝʥʠʷ. 

ʈʘʟʨʫʰʝʥʠʝ ʦʪʢʦʩʦʚ ʠʣʠ ʚʩʝʛʦ 

ʩʦʦʨʫʞʝʥʠʷ 

ʌʠʣʴʪʨʘʮʠʦʥʥʳʝ 

ʜʝʬʦʨʤʘʮʠʠ 
ʇʨʝʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʨʘʩʪʚʦʨʦʚ 

ʢʨʦʚʣʠ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ. 

ʆʩʣʘʙʣʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʠ ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʀʟʤʝʥʝʥʠʝ ʅɼʉ. 

ʃʦʢʘʣʴʥʳʝ ʦʩʘʜʢʠ ʥʘ ʫʯʘʩʪʢʘʭ 

ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʨʘʩʪʚʦʨʦʚ ʚʳʰʝ 

ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʷ ʂɺ, 

ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ [3, 4, 
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49, 18, 83] ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʚ ʪʘʙʣʠʮʝ 4.10. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʦʮʝʩʩʘʭ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʩʩʠʚʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʕʪʠ ʩʚʝʜʝʥʠʷ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʪʠʚʦʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʤʘʩʩʠʚʘ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʊʘʙʣʠʮʘ 4.10 ï ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ ʂɺ 

ɺʠʜ ʤʦʥʠʪʦʨʠʥʛʘ ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʄʝʪʦʜʳ  

ʄʘʨʢʰʝʡʜʝʨʩʢʠʡ ɺʳʩʦʪʘ, ʫʛʦʣ ʦʪʢʦʩʘ ʅʘʟʝʤʥʳʝ, ʜʠʩʪʘʥʮʠʦʥʥʳʝ, 

ʚʠʟʫʘʣʴʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʧʝʨʚʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ ʨʘʟʚʠʪʠʷ 

ʜʝʬʦʨʤʘʮʠʡ 

ʀʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʇʨʦʯʥʦʩʪʴ ʚʢʣʶʯʝʥʠʡ, 

ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ, ʫʛʦʣ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ 

ʇʦʣʝʚʳʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʜʣʷ 

ʦʮʝʥʢʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʜʣʷ 

ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʝʢʪʥʳʭ ʠ 

ʬʘʢʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ, 

ʚʣʘʞʥʦʩʪʴ, ʧʦʣʦʞʝʥʠʝ 

ʫʨʦʚʥʷ ʨʘʩʪʚʦʨʦʚ ʚ ʤʘʩʩʠʚʝ 

ʇʦʣʝʚʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʜʣʷ 

ʦʮʝʥʢʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠ ʫʨʦʚʥʝʚʦʛʦ ʨʝʞʠʤʘ 

ɻʝʦʤʝʭʘʥʠʯʝʩʢʠʡ ʅʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ  

ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ 

ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʛʥʦʟʘ 

ʨʘʟʚʠʪʠʷ ʅɼʉ ʤʘʩʩʠʚʘ 

ʄʘʨʢʰʝʡʜʝʨʩʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 

ʦʙ ʠʟʤʝʥʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ, ʜʝʬʦʨʤʘʮʠʡ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʤʘʩʩʠʚʝ 

ʰʪʘʙʝʣʷ ʫʯʘʩʪʢʘ ʂɺ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ: 

ʦʪʩʳʧʢʘ ʧʝʨʚʦʛʦ ʷʨʫʩʘ, ʦʨʦʰʝʥʠʝ, ʦʪʩʳʧʢʘ ʧʦʩʣʝʜʫʶʱʝʛʦ ʷʨʫʩʘ ʠ ʪ.ʜ. 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʟʘʤʝʨʳ ʧʦʣʦʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʙʝʣʷ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʟʘʤʝʨʳ ʦʩʝʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʙʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʟʝʤʥʳʭ 

ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʩʪʫʧʘʝʪ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ 

ʩ ʧʦʤʦʱʴʶ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʜʘʣʝʝ ï ɹʇʃɸ) ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʦʧʝʨʘʪʠʚʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʜʝʪʘʣʴʥʦʩʪʴʶ 
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ʠ ʢʘʯʝʩʪʚʦʤ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʮʝʩʩʘ 

ʨʘʙʦʪʳ ʠ ʚʳʷʚʣʷʪʴ ʦʪʢʣʦʥʝʥʠʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ 

ʢʦʥʪʨʦʣʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʨʦʝʢʪʥʳʤ ʨʝʰʝʥʠʷʤ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʤʦʥʠʪʦʨʠʥʛ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʤʘʩʩʠʚʘ, 

ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʩʤʝʱʝʥʠʡ ʧʦ ʨʝʧʝʨʥʳʤ ʣʠʥʠʷʤ, ʟʘʢʣʘʜʳʚʘʝʤʳʤ ʧʦ ʦʪʢʦʩʘʤ, ʧʨʠ ʵʪʦʤ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʫʯʘʩʪʢʘʤ ʩ ʥʘʢʣʦʥʦʤ ʦʩʥʦʚʘʥʠʷ, ʩʦʚʧʘʜʘʶʱʠʤ 

ʩ ʧʘʜʝʥʠʝʤ ʦʪʢʦʩʦʚ. ʏʘʩʪʦʪʘ: ʤʠʥʠʤʫʤ ʜʚʘ ʨʘʟʘ ʚ ʛʦʜ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʨʠʩʢʦʚ ï ʯʘʱʝ. 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʪʦʯʥʝʥʠʝ ʩʪʨʦʝʥʠʷ 

ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʪʨʝʙʫʶʱʠʭ 

ʚʥʠʤʘʥʠʷ. ʆʩʥʦʚʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʳʩʢʘʥʠʡ ʩʣʫʞʠʪ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʥʘʨʘʩʪʘʶʱʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʜʘʞʝ ʧʨʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦʦʨʫʞʝʥʠʷ. ʂʦʥʪʨʦʣʴ ʚʢʣʶʯʘʝʪ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ 

ʨʫʜʳ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. ɺ ʪʦʤ ʯʠʩʣʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʨʫʜʳ ʰʪʘʙʝʣʷ ʜʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʳʱʝʣʘʯʠʚʘʶʱʠʤʠ 

ʨʘʩʪʚʦʨʘʤʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ ʤʘʩʩʠʚʘ ʠ ʠʟʫʯʠʪʴ 

ʩʪʨʦʝʥʠʝ ʤʘʩʩʠʚʘ ʧʦ ʛʣʫʙʠʥʝ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʝʨʢʠ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʟʘʣʦʞʝʥʥʳʤ ʥʘ ʵʪʘʧʝ ʦʙʦʩʥʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʩʩʠʚʘ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʧʝʨʝʜ 

ʥʘʨʘʱʠʚʘʥʠʝʤ ʚʳʩʦʪʳ ʰʪʘʙʝʣʷ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʥʫʪʨʝʥʥʝʤ ʩʪʨʦʝʥʠʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʰʪʘʙʝʣʷ ʂɺ, ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʭ ʫʯʘʩʪʢʦʚ, 

ʢʘʥʘʣʘʭ ʬʠʣʴʪʨʘʮʠʠ ʠ ʟʦʥʘʭ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʪʨʸʭʤʝʨʥʫʶ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʶ (3D ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ) [78]. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʩʩʠʚʘ, ʧʦʟʚʦʣʷʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʫʯʘʩʪʢʠ 

ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. 
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ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 3D ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʦʨʦʰʝʥʠʷ, ʚʳʷʚʣʝʥʠʷ ʟʦʥ ʚʦʟʤʦʞʥʳʭ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʪʝʨʴ ʚʳʱʝʣʘʯʠʚʘʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ 

ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʦʢʦʚ ʚ ʪʝʣʝ ʰʪʘʙʝʣʷ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʝʡʰʠʡ ʵʪʘʧ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʝʡ ʂɺ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʩʠʚʘ 

ʰʪʘʙʝʣʷ ʂɺ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʪʠ 

ʜʘʪʯʠʢʦʚ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ ʰʪʘʙʝʣʷ ʂɺ 

ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʦʮʝʥʢʠ ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʷ ʂɺ. 

ɻʝʦʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʝʛʦ ʩʪʨʫʢʪʫʨʝ ʤʝʪʦʜʘʤʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʦʮʝʥʢʘ ʅɼʉ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʜʝʬʦʨʤʘʮʠʡ. 

4.6 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 4 

1. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʰʪʘʙʝʣʷ 

ʂɺ ʧʨʠ ʜʚʫʭʷʨʫʩʥʦʤ ʝʛʦ ʩʪʨʦʝʥʠʠ ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʚʦʛʦ ʷʨʫʩʘ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʦʪʤʝʯʝʥʳ ʚ ʢʨʘʝʚʳʭ ʟʦʥʘʭ, ʛʜʝ ʧʦʩʪʝʧʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ 

ʚʳʧʦʣʘʞʠʚʘʥʠʝ ʦʪʢʦʩʘ ʟʘ ʩʯʸʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʷ ʚʳʩʦʪʳ ʷʨʫʩʘ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʫʧʣʦʪʥʝʥʠʷ. ɸʥʘʣʠʟ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʷ ʂɺ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʧʦʩʣʝ ʚʳʚʝʜʝʥʠʷ ʷʨʫʩʘ ʠʟ ʦʨʦʰʝʥʠʷ, ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪ 

ʩ ʜʘʥʥʳʤʠ ʫʢʨʫʧʥʝʥʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ. 

2. ɺʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʤʘʩʩʠʚʘ 

ʰʪʘʙʝʣʷ ʂɺ ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ, 
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ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʝʛʨʝʛʘʮʠʝʡ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʰʪʘʙʝʣʷ 

ʩʪʘʢʝʨʦʤ. ʅʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʦʩʥʦʚʘʥʠʷ ʠ ʥʘ 

ʦʪʢʦʩʘʭ. ʉʝʛʨʝʛʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʟʦʥ ʩ ʨʘʟʣʠʯʥʦʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʢʘʥʘʣʘʤ ʤʠʛʨʘʮʠʠ ʨʘʩʪʚʦʨʦʚ, ʯʪʦ ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʰʪʘʙʝʣʷ, ʦʙʨʘʟʫʶʱʝʡʩʷ 

ʚʩʣʝʜʩʪʚʠʝ ʩʝʛʨʝʛʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʯʪʦ ʜʣʷ ʮʝʣʝʡ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ 

ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ ʤʘʩʩʠʚʘ 

ʢʘʢ ʠʟʦʪʨʦʧʥʦʛʦ. 

3. ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ ʧʦʟʚʦʣʠʣʦ ʚʳʧʦʣʥʠʪʴ 

ʢʘʣʠʙʨʦʚʢʫ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʥʝʥʘʩʳʱʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʧʨʦʛʥʦʟʘ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʜʦʧʫʩʪʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʦʨʦʰʝʥʠʷ ʧʨʠ ʫʩʣʦʚʠʠ 

ʥʝʜʦʧʫʱʝʥʠʷ ʚʦʥʠʢʥʦʚʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʤʘʩʩʠʚʝ ʨʫʜ 

ʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʷ. 

4. ʈʘʩʯʸʪʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʤʝʪʦʜʦʤ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʜʪʚʝʨʜʠʣʠ ʝʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʨʠ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʤ ʨʝʞʠʤʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʨʦʰʝʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʧʨʝʜʝʣʝʥ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1,26 ʜʦ 2,16 ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ (ʥʝ ʤʝʥʝʝ 1,20). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʰʪʘʙʝʣʷ ʧʨʠ ʥʘʠʙʦʣʴʰʝʤ ʫʛʣʝ ʥʘʢʣʦʥʘ 

ʦʩʥʦʚʘʥʠʷ. ʈʘʩʯʝʪʘʤʠ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʰʠʨʠʥʳ ʙʝʨʤ ʜʦ 5 ʤ 

ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʷ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʨʫʜ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ. 

5. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʝʡ ʂɺ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʷ 

ʂɺ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʚʢʣʶʯʘʶʱʠʡ 
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ʤʘʨʢʰʝʡʜʝʨʩʢʠʡ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʚʳʷʚʣʷʪʴ ʥʝʛʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʤʘʩʩʠʚʘ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʚʘʨʠʡʥʳʝ 

ʩʠʪʫʘʮʠʠ.  
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ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʨʝʰʝʥʘ ʥʘʫʯʥʘʷ ʟʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʠʟ ʦʢʦʤʢʦʚʘʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʨʫʜ ʥʘ ʫʯʘʩʪʢʘʭ 

ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ ʧʨʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʇʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʢ ʧʨʦʛʥʦʟʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʚ ʰʪʘʙʝʣʝ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʥʝʥʘʩʳʱʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ 

Van Genuchten ï Mualem ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʫʢʨʫʧʥʝʥʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʢʦʤʢʦʚʘʥʥʳʭ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ. 

2. ʆʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ ʨʫʜʥʦʛʦ 

ʰʪʘʙʝʣʷ ʨʘʩʪʚʦʨʘʤʠ ʮʠʘʥʠʜʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ 

ʦʢʦʤʢʦʚʘʥʥʦʡ ʨʫʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʝʝ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʧʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʩʪʝʧʝʥʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ð 0,8 ʜ. ʝʜ. 

3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʢʦʤʢʦʚʘʥʥʳʭ ʨʫʜ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ ʠʟʤʝʥʷʶʪʩʷ 

ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʪʘʙʝʣʷ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʧʨʠ 

ʵʪʦʤ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʙʣʘʛʦʜʘʨʷ ʩʦʜʝʨʞʘʥʠʶ ʧʩʝʬʠʪʦʚʳʭ ʯʘʩʪʠʮ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʫʭʫʜʰʘʶʪʩʷ. 

4. ɺʳʷʚʣʝʥʳ ʧʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʦʩʝʜʘʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʫʜʥʦʛʦ ʰʪʘʙʝʣʷ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʦʨʦʰʝʥʠʷ ʨʘʩʪʚʦʨʘʤʠ ʮʠʘʥʠʜʘ 

ʠ ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʳ ʩʦʦʨʫʞʝʥʠʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʷʨʫʩʦʚ. 

ʆʩʝʜʘʥʠʷ ʚʳʟʚʘʥʳ ʨʘʟʨʫʰʝʥʠʝʤ ʦʢʘʪʳʰʝʡ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʭ ʚʣʘʞʥʦʩʪʠ 

ʠ ʜʘʚʣʝʥʠʷ, ʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ 

ʩʪʨʫʢʪʫʨʳ ʤʘʩʩʠʚʘ ʟʘ ʩʯʝʪ ʩʝʛʨʝʛʘʮʠʠ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʝʛʦ ʫʢʣʘʜʢʝ 

ʚ ʰʪʘʙʝʣʴ. 

5. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʝʛʨʝʛʘʮʠʠ ʤʘʪʝʨʠʘʣʘ ʧʨʠʚʦʜʠʪ 

ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʦʥ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, 

ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʬʠʣʴʪʨʘʮʠʦʥʥʫʶ ʘʥʠʟʦʪʨʦʧʠʶ ʤʘʩʩʠʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 
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ʬʦʨʤʠʨʫʶʪʩʷ ʟʦʥʳ, ʩʣʦʞʝʥʥʳʝ ʤʝʣʢʠʤʠ ʬʨʘʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʨʘʟʤʦʢʘʥʠʠ 

ʦʙʨʘʟʫʶʪ ʫʯʘʩʪʢʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʬʠʣʴʪʨʘʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʛʣʠʥʠʩʪʳʭ 

ʧʦʨʦʜ. 

6. ʈʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʪʘʙʝʣʝʡ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ ʥʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʘʨʢʰʝʡʜʝʨʩʢʦʤ, ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʤ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʤ 

ʢʦʥʪʨʦʣʝ ʩʦʦʨʫʞʝʥʠʷ.  

7. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʝʢʪʥʳʤʠ 

ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʰʪʘʙʝʣʝʡ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ ʠ ʠʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ 

ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʣ̫ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʟʘ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʤʘʪʠʢʝ 

ʜʠʩʩʝʨʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʳ ʰʪʘʙʝʣʝʡ ʢʫʯʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʚ ʦʙʲʝʤʝ ʚʩʝʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʧʨʦʮʝʩʩʝ ʦʪʩʳʧʢʠ ʨʫʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʝʝ ʠʟʤʝʥʝʥʠʷ ʧʦʩʣʝ ʦʨʦʰʝʥʠʷ ʠ ʥʘʨʘʱʠʚʘʥʠʠ ʚʳʩʦʪʳ ʩʦʦʨʫʞʝʥʠʷ. 
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