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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʋʛʦʣʴʥʘʷ ʦʪʨʘʩʣʴ ʈʦʩʩʠʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ, ʩʧʨʦʩ ʥʘ ʫʛʦʣʴ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ, ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ 

ʧʘʥʜʝʤʠʶ ʠ ʦʙʱʠʡ ʤʠʨʦʚʦʡ ʩʧʘʜ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ʀʩʪʦʱʝʥʠʝ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ ʠ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʫʛʣʝʭʠʤʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʰʠʨʝʥʠʶ 

ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ. 

ʉ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʚʥʝʜʨʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ 

ʜʘʥʥʳʭ, ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʠ 

ʨʦʙʦʪʠʟʘʮʠʝʡ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʪʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʧʨʠʤʝʥʷʝʤʳʭ ʨʝʰʝʥʠʡ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ɸʵʨʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʘʢ ʦʜʠʥ ʠʟ 

ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ 

ʠ ʨʝʰʝʥʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʜʣʷ ʚʩʝʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʫʛʦʣʴʥʳʭ 

ʰʘʭʪ. ʇʨʦʭʦʜʢʘ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ 

ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʧʦʜʛʦʪʦʚʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢ ʜʦʙʳʯʝ ʫʛʣʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʵʨʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʭʦʜʯʝʩʢʠʭ 

ʫʯʘʩʪʢʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʧʦ ʛʘʟʦʚʦʤʫ ʠ ʧʳʣʝʚʦʤʫ ʬʘʢʪʦʨʘʤ. 

ʋʩʣʦʚʠʷ ʪʨʫʜʘ ʨʘʙʦʯʠʭ, ʟʘʥʷʪʳʭ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʝʡ ʫʛʣʷ, ʷʚʣʷʶʪʩʷ 

ʚʨʝʜʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʧʦ ʩʪʝʧʝʥʠ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ 

ʧʨʦʭʦʜʯʠʢʘʤ ʠ ʛʦʨʥʦʨʘʙʦʯʠʤ ʦʯʠʩʪʥʦʛʦ ʟʘʙʦʷ. ʂ ʚʨʝʜʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʘʤ ʧʨʠ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʝ ʫʛʣʷ ʦʪʥʦʩʷʪʩʷ ʘʵʨʦʟʦʣʠ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʠʙʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜ̫ʪ ʢ ʨʦʩʪʫ 

ʧʨʦʬʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 

ʉʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʜʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤ 

ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʘʵʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ 

(ʨʝʞʠʤʘʤʠ, ʩʭʝʤʘʤʠ ʠ ʩʧʦʩʦʙʘʤʠ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʩ ʚʳʙʦʨʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ, 
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ʜʝʛʘʟʘʮʠʝʡ, ʛʘʟʦʦʪʩʦʩʦʤ ʠ ʪ.ʧ.). ɸ ʩʥʠʞʝʥʠʝ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ 

ʘʪʤʦʩʬʝʨʳ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʚʢʣʶʯʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʠ ʧʳʣʝʦʪʩʦʩ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʪʝʤʧʦʚ ʧʨʦʭʦʜʢʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʧʨʠʤʝʥʷʶʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʪʘʚʠʪʴ 

ʤʠʨʦʚʳʝ ʨʝʢʦʨʜʳ ʧʦ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ ï ʜʦ 1650 ʤ ʥʘ ʢʦʤʙʘʡʥʝ Sandvik 

MB670 ʟʘ ʛʦʜ (ʥʘ ʰʘʭʪʝ çʃʠʩʪʚʷʞʥʘʷè). ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʛʦʣʴʥʦʡ ʧʳʣʠ (ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 191 ʤʛ/ʤ3 ʩ ʨʘʟʤʝʨʦʤ ʧʳʣʠʥʦʢ ʜʦ 1 

ʤʤ), ʪ.ʝ. ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʨʦʣʠ ʧʳʣʝʚʦʛʦ ʬʘʢʪʦʨʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʘʵʨʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚʟʨʳʚʳ ʩ ʫʯʘʩʪʠʝʤ ʫʛʦʣʴʥʦʡ ʧʳʣʠ 

ʧʨʠʚʦʜʷʪ ʢ ʪʷʞʝʣʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʦʛʠʙʰʠʭ ʠ 

ʧʦʩʪʨʘʜʘʚʰʠʭ, ʧʦʨʦʡ ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʧʦʪʝʨʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɻʦʨʥʦʨʘʙʦʯʠʝ 

ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʝʚ ʯʘʱʝ ʦʩʪʘʣʴʥʳʭ ʩʪʨʘʜʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚʝʨʭʥʠʭ ʠ 

ʥʠʞʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʳʣʝʚʦʡ ʵʪʠʦʣʦʛʠʠ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʠ ʩʚʦʡʩʪʚ ʘʵʨʦʟʦʣʝʡ, 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʠ ʧʳʣʝʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʰʘʭʪʘʭ ʚʥʝʩʣʠ 

ʚʳʜʘʶʱʠʝʩʷ ʫʯʝʥʳʝ: ʘʢʘʜʝʤʠʢ ɸ.ɸ. ʉʢʦʯʠʥʩʢʠʡ, ʃ.ʀ. ɹʘʨʦʥ, ɺ.ʅ. ɺʦʨʦʥʠʥ, 

ʃ.ɼ. ɺʦʨʦʥʠʥʘ, ɺ.ʀ. ɼʨʝʤʦʚ, ʉ.ʖ. ɽʨʦʭʠʥ, ʀ.ɻ. ʀʱʫʢ, ɹ.ʌ. ʂʠʨʠʥ, ɸ.ʀ. 

ʂʩʝʥʦʬʦʥʪʦʚʘ, ʉ.ʗ. ʍʝʡʬʠʮ, ɸ.ʉ. ɹʫʨʯʘʢʦʚ, ɺ.ɺ. ʂʫʜʨʷʰʦʚ, ɻ.ʀ. ʂʦʨʰʫʥʦʚ, 

ʂ.ʇ. ʄʝʜʥʠʢʦʚ, ʇ.ʀ. ʄʫʩʪʝʣʴ, ʄ.ʀ. ʅʝʮʝʧʣʷʝʚ, ʉ.ʅ. ʇʦʜʦʙʨʘʞʠʥ, ɻ.ɸ. 

ʇʦʟʜʥʷʢʦʚ, ʇ.ʄ. ʇʝʪʨʫʭʠʥ, ʉ.ɹ. ʈʦʤʘʥʯʝʥʢʦ, ʆ.ɺ. ʉʢʦʧʠʥʮʝʚʘ, ɸ.ɸ. 

ʊʨʫʙʠʮʳʥ, ʅ.ɸ. ʌʫʢʩ, ʖ.ɺ. ʐʫʚʘʣʦʚ, ʘ ʪʘʢʞʝ ʟʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ɺ. 

ʎʠʙʫʣʴʩʢʠ, ʂ. ʃʝʙʝʮʢʠ, ʇ. ʈʘʡʩʪ, ʁ. ʄʠʭʝʣʠʩ, S. Arya ʠ ʜʨʫʛʠʝ ʘʚʪʦʨʳ. 

ʉʝʛʦʜʥʷ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ ʈʦʩʩʠʠ ʧʨʠ ʧʨʦʭʦʜʢʝ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʧʨʠʤʝʥʷʶʪ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ 

ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʠ ʧʳʣʝʦʪʣʦʞʝʥʠʷ. ɺʩʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʠ ʚʥʝʜʨʷʝʤʳʝ 

ʨʝʰʝʥʠʷ ʠʤʝʶʪ ʮʝʣʴ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʚʟʨʳʚʦʚ ʠ ʫʣʫʯʰʝʥʠʷ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʛʦʨʥʦʨʘʙʦʯʠʭ. ʂ ʜʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ 

ʦʨʦʰʝʥʠʷ (ʩ ʧʦʜʘʯʝʡ ʚʦʜʳ ʧʦʜ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʚ ʤʝʩʪʘʭ ʨʘʟʨʫʰʝʥʠʷ ʤʘʩʩʠʚʘ ʠ 
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ʚ ʚʠʜʝ ʚʦʜʷʥʳʭ ʟʘʚʝʩ ʚ ʤʝʩʪʘʭ ʧʝʨʝʛʨʫʟʢʠ ʛʦʨʥʦʡ ʤʘʩʩʳ), ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ 

ʧʳʣʝʦʪʩʦʩʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʯʘʩʪʦ 

ʚ ʥʝʝ ʜʦʙʘʚʣʷʶʪ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ɺʩʝ ʨʝʰʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʨʝʞʠʤʘ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʪʫʧʠʢʦʚʦʛʦ ʟʘʙʦʷ, ʘ ʪʘʢʞʝ 

ʧʨʠʤʝʥʷʝʤʳʭ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʫʩʪʨʦʡʩʪʚ. ʋʚʣʘʞʥʝʥʠʝ ʤʘʩʩʠʚʘ 

ʚʩʣʝʜʩʪʚʠʝ ʪʨʫʜʦʸʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʜʢʦ. 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʣʫʯʝʥʦ ʨʘʟʚʠʪʠʝ ʥʘʧʨʘʚʣʝʥʠ ̫ ʤʝʨʦʧʨʠʷʪʠ ̫ ʧʦ 

ʦʙʝʩʧʳʣʠʚʘʥʠʶ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠ ̫ ʩʠʩʪʝʤ 

ʘʩʧʠʨʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ, ʥʠ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʪʘʢʠʭ 

ʩʠʩʪʝʤ. 

ʉʝʡʯʘʩ ʚʩʝ ʚʝʜʫʱʠʝ ʢʦʤʧʘʥʠʠ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʧʨʦʭʦʜʯʝʩʢʠʭ 

ʢʦʤʙʘʡʥʦʚ ʚʩʪʨʘʠʚʘʶʪ ʚ ʥʠʭ ʩʠʩʪʝʤʳ ʧʳʣʝʦʪʩʦʩʘ. ʇʨʠ ʵʪʦʤ ʨʘʩʯʝʪ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʠ ʩʠʩʪʝʤ ʧʳʣʝʦʪʩʦʩʘ ʥʝ 

ʧʨʦʚʦʜʠʪʩʷ. 

ʇʦʵʪʦʤʫ ʪʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʩʧʦʩʦʙʘ ʥʘʫʯʥʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠ ̫ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʘʩʧʠʨʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ 

ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʝʚ ʫʛʦʣʴʥʳʭ ʰʘʭʪ. 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʵʬʬʝʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʠʩʪʝʤ ʘʩʧʠʨʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ (ʧʳʣʝʦʪʩʦʩʦʚ), ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ 

ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ, ʜʣʷ ʩʥʠʞʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ 

ʪʫʧʠʢʦʚʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

 

ʀʜʝʷ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤ ʘʩʧʠʨʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ (ʧʳʣʝʦʪʩʦʩʦʚ) ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪ ɹʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʡ ʜʣʷ ʚʠʨʪʫʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʪʫʧʠʢʦʚʳʭ ʟʘʙʦʝʚ, ʧʦʟʚʦʣʷʝʪ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʞʠʤʳ, ʩʭʝʤʳ 

ʠ ʩʧʦʩʦʙʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 
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ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ 

ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʟʘʙʦʝʚ; 

- ʠʩʩʣʝʜʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʭʝʤ, ʩʧʦʩʦʙʦʚ ʠ ʨʝʞʠʤʦʚ ʚʝʥʪʠʣʷʮʠʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʟʘʙʦʝʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʩʠʩʪʝʤʳ 

ʧʳʣʝʦʪʩʦʩʦʚ, ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ; 

- ʠʩʩʣʝʜʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʠʩʪʝʤ ʧʳʣʝʦʪʩʦʩʦʚ, ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ; 

- ʧʨʦʚʝʩʪʠ ʰʘʭʪʥʳʝ ʠʩʧʳʪʘʥʠ ̫ ʩʠʩʪʝʤ ʧʳʣʝʦʪʩʦʩʦʚ, ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ 

ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ, ʜʣʷ ʚʳʷʚʣʝʥʠ ̫ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʠ ʫʪʦʯʥʝʥʠ ̫ ʜʝʡʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʠʢ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʧʳʣʝʦʪʩʦʩʦʚ ʩ ʫʯʝʪʦʤ ʩʠʩʪʝʤʳ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʧʨʦʭʦʜʯʝʩʢʠʭ 

ʟʘʙʦʝʚ. 

- ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʠʩʪʝʤʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʝʚ ʩ ʫʯʝʪʦʤ ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʢʦʤʙʘʡʥ 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʭ ʩʠʩʪʝʤ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ: 

1. ʈʘʟʨʘʙʦʪʘʥʳ ʢʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʧʳʣʝʦʪʩʦʩʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʞʠʤʳ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ 

ʩʢʨʫʙʙʝʨʦʚ ʠ ʚʝʥʪʠʣʷʪʦʨʦʚ ʤʝʩʪʥʦʛʦ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʚ ʪʫʧʠʢʦʚʦʤ 

ʟʘʙʦʝ; 

2. ʇʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʘʩʧʠʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʪʫʧʠʢʦʚʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

(ʧʨʠ ʠʭ ʧʨʦʭʦʜʢʝ); 
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3. ʋʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ (kv) ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʟʘʧʳʣʝʥʥʦʩʪʠ kv = 0,01041 ʚ ʫʨʘʚʥʝʥʠʠ ʄ.ʀ. ʅʝʮʝʧʣʷʝʚʘ ὧὼȟὺ

Ͻ
Ў

̃̏̈̅Ȣ

 ʜʣʷ ʫʩʣʦʚʠʡ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʂʫʟʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘ; 

4. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤ ʘʵʨʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʟʘʙʦʷ ʩ ʫʯʝʪʦʤ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ ʠ 

ʩʠʩʪʝʤ ʧʳʣʝʦʪʩʦʩʘ; 

5. ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʳ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪ ɹ ʨʘʙʦʪʳ 

ʩʢʨʫʙʙʝʨʘ ʠ ʚʦʟʤʦʞʥʳʝ ʜʠʘʧʘʟʦʥʳ ʠʭ ʠʟʤʝʥʝʥʠʷ; 

6. ʋʩʪʘʥʦʚʣʝʥʘ ʚʝʣʠʯʠʥʘ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʧʨʝʩʩʠʠ 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ Hoeko Vent Scrubber (HCN) CFT, ʨʘʚʥʘʷ 

15 %, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʦʯʠʩʪʢʫ ʬʠʣʴʪʨʦʚ; 

7. ʈʘʟʨʘʙʦʪʘʥʳ ʤʘʪʨʠʮʘ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʳʣʝʦʪʩʦʩʘ ʠ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʟʘʙʦʡ ʚʦʟʜʫʭʘ ʠ ʤʘʪʨʠʮʘ ʚʟʘʠʤʥʦʛʦ 

ʚʣʠʷʥʠʷ ʢʘʯʝʩʪʚʘ ʧʳʣʝʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʢʨʫʙʙʝʨʘ ʠ ʚʦʟʜʫʭʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʟʘʙʦʡ.  

 

ʆʩʥʦʚʥʳʝ ʟʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ: 

1 ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʩʧʠʨʘʮʠʦʥʥʦʛʦ ʧʳʣʝʫʜʘʣʝʥʠʷ ʧʨʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ 

ʩʧʦʩʦʙʝ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʪʫʧʠʢʦʚʦʡ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʟʘʚʠʩʠʪ ʦʪ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ: 

- ʢʨʠʪʝʨʠʶ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʦʪ ʧʳʣʠ (Kʩʢ1), ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʠʤ 

ʟʥʘʯʝʥʠʷ 0, 

- ʢʨʠʪʝʨʠʶ ʦʪʩʫʪʩʪʚʠʷ ʨʝʮʠʨʢʫʣʷʮʠʠ (Kʩʢ2) ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʠʤ 

ʟʥʘʯʝʥʠʷ 1. 

2 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʘʩʧʠʨʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʝʚ ʫʛʦʣʴʥʳʭ ʰʘʭʪ. 
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3 ʂʦʵʬʬʠʮʠʝʥʪ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ (kv) ʚ ʫʨʘʚʥʝʥʠʠ ʄ.ʀ. 

ʅʝʮʝʧʣʷʝʚʘ  ὧὼȟὺ
Ͻ
Ў

̃̏̈̅Ȣ

, ʫʯʠʪʳʚʘʶʱʠʡ ʜʠʬʬʫʟʠʶ ʧʳʣʠ ʚ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʤ ʧʦʪʦʢʝ ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʫʨʦʚʥʷ 

ʟʘʧʳʣʝʥʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʣʦʩʢʦʩʪʠ ʟʘʙʦʷ ʜʣʷ 

ʫʩʣʦʚʠʡ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʂʫʟʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʨʘʩʯʸʪʘʭ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʥʷʪ ʨʘʚʥʳʤ 0,01041. ɼʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʯʠʪʳʚʘʝʪ ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʳʣʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ ʚʜʦʣʴ ʚʳʨʘʙʦʪʦʢ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ (ʦʨʦʰʝʥʠʷ ʠ ʧʳʣʝʦʪʩʦʩʘ) ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʧʨʦʭʦʜʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ; 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1. ʐʘʭʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʧʳʣʝʚʳʭ ʘʵʨʦʟʦʣʝʡ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʩʠʩʪʝʤ ʘʩʧʠʨʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ; 

2. ʐʘʭʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 

ʧʳʣʝʦʪʩʦʩʘ Hoeko Vent Scrubber (HCN) CFT; 

3. ʂʦʤʧʴʶʪʝʨʥʦʝ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʳʣʠ ʚ 

ʧʨʠʟʘʙʦʡʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʝʚ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚ ANSYS Design Xplorer; 

4. ʕʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʩʧʝʨʩʥʦʛʦ 

ʩʦʩʪʘʚʘ ʘʵʨʦʟʦʣʝʡ Analysette 22 Compact; 

5. ɺʝʩʦʚʦʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ. 

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʫʯʥʳʭ ʧʦʣʦʞʝʥʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ: 

- ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʲʝʤʦʤ ʰʘʭʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (8 

ʰʘʭʪ, 23 ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʷ); 

- ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʟʥʘʯʝʥʠʷʤʠ ʠʟʤʝʨʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʨʠ ʨʘʙʦʪʝ ʩʠʩʪʝʤ rʘʩʧʠʨʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ, ʚʩʪʨʘʠʚʘʝʤʦʡ ʚ 

ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ; 
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- ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠ ̫ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʦʩʘʞʜʝʥʠʷ ʘʵʨʦʟʦʣʝʡ ʩ ʪʚʝʨʜʦʡ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʦʡ ʚ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʧʦʪʦʢʘʭ; 

- ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʦʪ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 

ʘʩʧʠʨʘʮʠʠ ʠ ʚʩʘʩʳʚʘʶʱʝʛʦ ʩʧʦʩʦʙʘ ʚʝʥʪʠʣʷʮʠʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʟʘʙʦʝʚ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ. 

- ʋʩʧʝʰʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʝ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʘʧʨʦʙʘʮʠʝʡ; 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ: 

1. ɺ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ ʩʠʩʪʝʤ 

ʧʳʣʝʦʪʩʦʩʘ ʥʘ ʰʘʭʪʘʭ ɸʆ çʉʋʕʂè ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʯʘʩʪʠ ʢʦʥʮʝʧʮʠʠ 

ʧʳʣʝʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ (ʣʘʚʘ ï ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ 

ʟʘʙʦʠ ï ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʨʘʙʦʪʢʠ); 

2. ɺ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ; 

3. ɺʦ ʚʥʝʜʨʝʥʠʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʘʩʧʠʨʘʮʠʦʥʥʦʛʦ ʧʳʣʝʫʜʘʣʝʥʠʷ (ʧʳʣʝʦʪʩʦʩʦʚ 3-ʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ) ʥʘ 

4-ʭ ʰʘʭʪʘʭ ɸʆ çʉʋʕʂè ʚ 10 ʟʘʙʦʷʭ; 

4. ɺ ʦʙʦʩʥʦʚʘʥʠʠ ʩʦʩʪʘʚʘ ʠ ʨʘʟʨʘʙʦʪʢʝ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʝʨʩʠʡ 

ʩʠʩʪʝʤ ʚʩʘʩʳʚʘʶʱʝʛʦ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦ-ʚʩʘʩʳʚʘʶʱʝʛʦ ʧʨʦʚʝʪʨʠʚʘʥʠʷ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ; 

5. ɺʦ ʚʢʣʶʯʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʪʨʘʩʣʝʚʳʝ ʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʰʘʭʪʘʭ 

ʧʨʘʢʪʠʯʝʩʢʠ. 

 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 
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ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʬʦʨʫʤʘʭ: ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɻʦʨʥʦʝ ʜʝʣʦ ʚ XXI  ʚʝʢʝ: ʪʝʭʥʦʣʦʛʠʠ, ʥʘʫʢʘ, 

ʦʙʨʘʟʦʚʘʥʠʝè, ʥʘ ʥʘʫʯʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʄɻɻʋ çʅʝʜʝʣʷ ʛʦʨʥʷʢʘ ï 2016, 2020è; 

III  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʤʳʰʣʝʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ XXI  ʚʝʢʝè, 

ʥʘʫʯʥʳʭ ʩʝʤʠʥʘʨʘʭ ʢʘʬʝʜʨʳ çɹʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚè ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʢʘʬʝʜʨʳ çɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʷ 

ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè ɻʦʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʅʀʊʋ çʄʀʉʠʉè. 

 

ʈʝʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ 

ʧʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʪʝʭʥʠʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʥʘ 10 ʰʘʭʪʘʭ ʢʦʤʧʘʥʠʠ ɸʆ çʉʋʕʂè, ʘ ʪʘʢʞʝ ʚ ʉʪʘʥʜʘʨʪʘʭ 

ʂʦʤʧʘʥʠʠ ɸʆ çʉʋʕʂè - çʉʂ 16.2.40. ʄʝʪʦʜʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠ 

ʜʦʩʪʠʞʠʤʳʭ ʫʨʦʚʥʝʡ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘè; çʉʂ 16.2.41. ʄʝʪʦʜʳ ʢʦʥʪʨʦʣʷ 

ʧʘʨʘʤʝʪʨʦʚ ʧʳʣʝʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʨʘʙʦʪʦʢ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè; çɺʨʝʤʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʫʚʝʣʠʯʝʥʥʳʭ 

ʦʙʝ̡ʤʦʚ ʦʩʣʘʥʮʝʚʘʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʰʘʭʪ ʆɸʆ çʉʋʕʂè, ʧʨʝʜʣʦʞʝʥʠʷʭ 

ʧʦ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʩʦʩʪʘʚʘ ʊɿ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʦʙʝʩʧʳʣʠʚʘʥʠʷ 

ʨʫʜʥʠʯʥʦʛʦ ʚʦʟʜʫʭʘ. 

 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʘʥʦʚʢʝ ʮʝʣʠ ʠ ʟʘʜʘʯ 

ʠʩʩʣʝʜʦʚʘʥʠʷ; ʦʙʦʙʱʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʧʦ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ 

ʜʠʩʧʝʨʩʥʦʤʫ ʩʦʩʪʘʚʫ ʧʳʣʠ ʥʘ ʰʘʭʪʘʭ ʂʫʟʙʘʩʩʘ ʚ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʷʭ ʩ ʩʠʩʪʝʤʘʤʠ ʧʳʣʝʦʪʩʦʩʘ, ʚʩʪʨʦʝʥʥʳʤʠ ʚ ʢʦʤʙʘʡʥʳ; 

ʦʙʦʩʥʦʚʘʥʠʠ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ; 

ʧʨʦʚʝʜʝʥʠʠ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ; ʘ ʪʘʢʞʝ ʯʠʩʣʝʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠ.̫ 

 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 7 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ ʚ 

ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ, 2 ʩʪʘʪʴʠ 
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ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʞʫʨʥʘʣʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ Scopus, 

ʚʳʧʫʱʝʥʦ 3 ʤʦʥʦʛʨʘʬʠʠ. 

 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 

ʯʝʪʳʨʝʭ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 

150 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 14 ʪʘʙʣʠʮ ʠ 84 ʨʠʩʫʥʢʘ. 

ɹʠʙʣʠʦʛʨʘʬʠʷ ʚʢʣʶʯʘʝʪ 88 ʥʘʠʤʝʥʦʚʘʥʠʷ. 
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ɻʃɸɺɸ 1. ɸʅɸʃʀɿ ʉʋʑɽʉʊɺʋʖʑʀʍ ʉʀʉʊɽʄ 

ɸʉʇʀʈɸʎʀʆʅʅʆɻʆ ʆɹɽʉʇʓʃʀɺɸʅʀʗ ʇʈʆʍʆɼʏɽʉʂʀʍ 

ɿɸɹʆɽɺ ʋɻʆʃʔʅʓʍ ʐɸʍʊ 

 

1.1 ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʫʛʣʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ɺ ʤʠʨʝ ʜʦʙʳʯʘ ʫʛʣʷ ʧʦʜʚʝʨʞʝʥʘ ʥʝʢʦʪʦʨʳʤ ʢʦʣʝʙʘʥʠʷʤ ʧʨʠ ʦʙʱʝʡ 

ʪʝʥʜʝʥʮʠʠ ʢ ʩʫʤʤʘʨʥʦʤʫ ʨʦʩʪʫ. ʇʝʨʠʦʜ ʩ 1993 ʧʦ 2018 ʛʦʜʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʫʩʪʦʡʯʠʚʳʤ ʨʦʩʪʦʤ ʜʦ 4 ʤʣʨʜ ʪʦʥʥ ʵʢʚʠʚʘʣʝʥʪ ʥʝʬʪʠ (1 

ʊʆɽ = 41,868 ɻɼʞ = 11,63 ʄɺʪĿʯ) (ʨʠʩʫʥʦʢ 1.1) [1], ʧʨʠʨʦʩʪ ʢ ʫʨʦʚʥʶ 2018 

ʛʦʜʘ ʩʦʩʪʘʚʠʣ 4,3 % ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2017 ʛʦʜʫ. ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʦʤ ʩʥʠʞʝʥʠʠ ʚ ʢʨʠʟʠʩʥʳʝ ʧʝʨʠʦʜ rʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʦʩʪ ʦʙʲʝʤʘ ʜʦʙʳʯʠ ʫʛʣʷ ʥʘ 1,3 %. 

 

ʈʠʩʫʥʦʢ 1.1 ï ɼʠʥʘʤʠʢʘ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʫʛʣʷ ʩ 1993 ʧʦ 2018 ʛʦʜ [1] 

 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʜʦʩʪʠʛʥʫʪʳ ʚ ʂʠʪʘʝ, ʛʜʝ ʚ 2018 ʛ. 

ʜʦʙʳʪʦ ʙʦʣʝʝ 1828,8 ʤʣʥ ʪʦʥʥ ʥʝʬʪʷʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ. ʉʐɸ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʚʪʦʨʦʤ ʤʝʩʪʝ ʚ ʤʠʨʝ ʧʦ ʦʙʲʝʤʫ ʜʦʙʳʯʠ ʫʛʣʷ (364,5 ʤʣʥ ʪʦʥʥ ʥʝʬʪʷʥʦʛʦ 

ʵʢʚʠʚʘʣʝʥʪʘ ʚ 2018 ʛ.) [1]. ʇʦ ʠʪʦʛʘʤ 2018 ʛʦʜʘ, ʈʦʩʩʠʷ ʧʦ ʩʫʤʤʘʨʥʳʤ 

ʦʙʲʝʤʘʤ ʫʛʣʝʜʦʙʳʯʠ ʟʘʥʠʤʘʣʘ ʰʝʩʪʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ [1] ï 220,2 ʤʣʥ ʪʦʥʥ 
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ʥʝʬʪʷʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ. ʋʛʦʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʈʌ, ʷʚʣʷʷʩʴ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʦʪʨʘʩʣʝʡ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥʳ, ʜʦʙʳʚʘʝʪ 

ʦʢʦʣʦ 5,0 % ʫʛʣʷ ʦʪ ʦʙʱʝʤʠʨʦʚʳʭ ʦʙʲʝʤʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʧʦ ʜʦʙʳʯʝ ʫʛʣʷ ʧʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʷ (88 ʤʣʥ ʪʦʥʥ ʥʝʬʪʷʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ ʚ 2018 ʛ.). 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 24.12.2018 ʛ. ʚ ʈʦʩʩʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ: 

- 97 ʰʘʭʪ, ʠʟ ʢʦʪʦʨʳʭ ʥʘ 59 ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʙʳʯʘ ʫʛʣʷ ʠ 

37 ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʭʦʜʪ̫ʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʣʠʢʚʠʜʘʮʠʠ, ʢʦʥʩʝʨʚʘʮʠʠ ʠʣʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

- 279 ʨʘʟʨʝʟʦʚ ʠ 107 ʦʙʲʝʢʪʦʚ ʦʙʦʛʘʱʝʥʠʷ ʫʛʣʷ. 

ʉʫʤʤʘʨʥʘʷ ʜʦʙʳʯʘ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʠ ʣʠʛʥʠʪʘ (ʙʫʨʳʡ ʫʛʦʣʴ) ʚ ʈʌ ʟʘ 

2000-2019 ʛʛ. ʚʳʨʦʩʣʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 58,0 % ʠʣʠ ʥʘ 150,5 ʤʣʥ ʪʦʥʥ (ʨʠʩʫʥʦʢ 

1.2). 

 

ʈʠʩʫʥʦʢ 1.2 ï ɼʠʥʘʤʠʢʘ ʜʦʙʳʯʠ ʫʛʣʷ ʦʪʢʨʳʪʳʤ (ʛʦʣʫʙʦʡ ʮʚʝʪ) ʠ ʧʦʜʟʝʤʥʳʤ 

(ʩʝʨʳʡ ʮʚʝʪ) ʩʧʦʩʦʙʦʤ ʚ ʈʌ (ʤʣʥ ʪʦʥʥ) [2] 

 

ɼʦʙʳʯʘ ʫʛʣʷ ʚ ʈʌ ʚʝʜʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 18 ʢʦʤʧʘʥʠʷʤʠ, ʧʨʠ ʵʪʦʤ 

ʢʨʫʧʥʝʡʰʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ï ʢʦʤʧʘʥʠʝʡ ɸʆ çʉʋʕʂè (27,3 % ʫʛʣʝʜʦʙʳʯʠ 

ʈʌ) ʚ 2019 ʛ. ʙʳʣʦ ʜʦʙʳʪʦ ʧʦʯʪʠ 100 ʤʣʥ ʪʦʥʥ ʫʛʣʷ (ʨʠʩʫʥʦʢ 1.3). 
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ʈʠʩʫʥʦʢ 1.3 ï ʆʙʲʝʤʳ ʜʦʙʳʯʠ ʫʛʣʷ ʢʨʫʧʥʝʡʰʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʈʦʩʩʠʠ ʟʘ 

2019 ʛ. (ʤʣʥ ʪʦʥʥ) [2] 

 

ʅʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ, ʚʭʦʜʷʱʠʭ ʚ ɸʆ çʉʋʕʂè, ʚ ʧʝʨʠʦʜ ʩ 2018-2020 ʛʛ. 

ʚʥʝʜʨʝʥʦ 40 ʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʙʘʡʥʦʚ Sandvik ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʧʳʣʝʦʪʩʦʩʘ. ʅʘ ʜʨʫʛʠʭ ʰʘʭʪʘʭ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʟʘʢʫʧʢʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ, ʠʜʫʪ ʤʘʩʩʦʚʳʝ ʩʦʢʨʘʱʝʥʠʷ ʧʦ ʜʦʙʳʯʝ ʫʛʣʷ ʠ 

ʧʨʦʭʦʜʢʝ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ ʧʘʜʝʥʠʝʤ ʮʝʥ ʥʘ ʫʛʦʣʴ ʩ 

ʩʝʥʪʷʙʨʷ 2018 ʛʦʜʘ (~80 $ ʟʘ ʪʦʥʥʫ) ʧʦ ʘʧʨʝʣʴ 2020 ʛʦʜ (~34 $ ʟʘ ʪʦʥʥʫ) [34]. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʠ ʙʦʣʴʰʠʝ ʪʝʤʧʳ ʧʨʦʭʦʜʢʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʦʙʫʩʣʦʚʠʣʠ 

ʚʳʙʦʨ ʰʘʭʪ ɸʆ çʉʋʕʂè ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

1.2 ɼʠʥʘʤʠʢʘ ʘʚʘʨʠʡʥʦʩʪʠ ʠ ʧʨʦʬʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʳʣʝʚʳʤ ʬʘʢʪʦʨʦʤ 

ɺ ʧʨʦʮʝʩʩʝ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʷ ʚʦʟʥʠʢʘʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʘʩʧʝʢʪʘ ʧʳʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ: 

- ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ ʫʛʦʣʴʥʦʡ ʧʳʣʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʫʛʨʦʟʫ ʜʣʷ 

ʞʠʟʥʠ ʛʦʨʥʦʨʘʙʦʯʠʭ, ʚʳʚʦʜʘ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʪʜʝʣʴʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʠ ʚʩʝʡ ʰʘʭʪʳ ʚ ʮʝʣʦʤ; 

- ʦʧʘʩʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʳʣʝʚʦʡ ʵʪʠʦʣʦʛʠʠ 

ʧʨʠ ʨʘʙʦʪʝ ʚ ʩʨʝʜʝ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʧʳʣʠ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʋʕʂ-ʂʫʟʙʘʩʩ ʉʋʕʂ (ʂʨʘʩʥʦ̫ʨʩʢʠʡ ʢʨʘʡ) ɹʫʨ̫ʪʠ̫ ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠ̫

ʉɼʉ-ʋʛʦʣɹ

ɺʦʨʢʫʪʘ

ʉʠʙʘʥʪʨʘʮʠʪ

ʂʊʂ

ɽɺʈɸɿ

ʂʫʟʙʘʩʩʨʘʟʨʝʟʫʛʦʣɹ

ʉʋʕʂ

ʂʫʟʙʘʩʩʨʘʟʨʝʟʫʛʦʣɹ

ʂʫʟʙʘʩʩʢʘ̫ ʪʦʧʣʠʚʥʘ̫ ʢʦʤʧʘʥʠ̫

ʉʝʚʝʨʩʪʘʣɹ

ɽɺʈɸɿ

ʉʠʙʘʥʪʨʘʮʠʪ

ʉɼʉ-ʋʛʦʣɹ
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ɺʦ ʚʩʝʭ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʩʪʨʘʥʘʭ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʝʣʴʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ (Nʦʪʥ.), ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʩʤʝʨʪʝʣʴʥʦ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ (nʩʤ.ʪ., ʯʝʣ.) ʢ 

ʦʙʲʝʤʫ ʜʦʙʳʯʠ (ɸʛʦʜ, ʤʣʥ ʪ/ʛ.) (ʨʠʩʫʥʦʢ 1.4). 

 

ʈʠʩʫʥʦʢ 1.4 ï ɼʠʥʘʤʠʢʘ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʫʛʣʷ ʠ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʰʘʭʪʘʭ ʈʌ 

 

ʇʦʢʘʟʘʪʝʣʴ Nʦʪʥ. ʟʘ ʧʦʩʣʝʜʥʠʝ 12 ʣʝʪ ʜʣʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʛʦ ʧʦʜʟʝʤʥʦʛʦ 

ʩʧʦʩʦʙʘ ʜʦʙʳʯʠ ʫʛʣʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʣ ʚ 2007 (Nʦʪʥ. = 0,73), 2010 (Nʦʪʥ. = 

0,42), 2013 (Nʦʪʥ. = 0,18) ʠ 2016 ʛʛ. (Nʦʪʥ. = 0,15) [3], ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʧʨʦʠʟʦʰʝʜʰʠʤʠ ʥʘ ʰʘʭʪʘʭ ʚʟʨʳʚʘʤʠ ʩ ʫʯʘʩʪʠʝʤ ʫʛʦʣʴʥʦʡ ʧʳʣʠ ʚ ʫʢʘʟʘʥʥʳʝ 

ʛʦʜʳ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ ʈʌ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʘʧʨʷʞʝʥʥʳʤ. 

ɻʦʜʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʘʚʘʨʠʡʥʦʩʪʴʶ (2006, 2009, 2012, 2015) 
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ʩʤʝʥʷʶʪʩʷ ʛʦʜʘʤʠ ʩ ʨʝʟʢʠʤʠ ʚʩʧʣʝʩʢʘʤʠ ʘʚʘʨʠʡʥʦʩʪʠ ʠ ʩʤʝʨʪʝʣʴʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ (2004, 2007, 2010, 2013, 2016). 

ɿʥʘʯʝʥʠʷ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ Nʦʪʥ. ʚ ʩʪʨʘʥʘʭ ʩ ʠʥʪʝʥʩʠʚʥʦʡ 

ʜʦʙʳʯʝʡ ʫʛʣʷ (ʉʐɸ, ɸʚʩʪʨʘʣʠʷ) ʥʝ ʧʨʝʚʳʰʘʶʪ 0,05, ʜʣʷ ʝʚʨʦʧʝʡʩʢʠʭ 

ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʩʪʨʘʥ (ɻʝʨʤʘʥʠʷ, ʇʦʣʴʰʘ) ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ Nʦʪʥ. 

ʩʦʩʪʘʚʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,15 ʠ 0,25 ʯʝʣ./ʤʣʥ ʪʦʥʥ. 

ʇʦ ʩʪʘʪʠʩʪʠʢʝ [3] ʯʘʱʝ ʚʩʝʛʦ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ ʈʦʩʩʠʠ ʧʨʦʠʩʭʦʜʷʪ 

ʧʦʞʘʨʳ (33%), ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʘʭʦʜʷʪʩʷ ʚʟʨʳʚʳ ʤʝʪʘʥʘ ʠ 

ʫʛʦʣʴʥʦʡ ʧʳʣʠ (26 %), ʜʘʣʝʝ ʩʣʝʜʫʶʪ ʦʙʨʫʰʝʥʠ ̫(ʨʠʩʫʥʦʢ 1.5). 

 

ʈʠʩʫʥʦʢ 1.5 ï ʉʦʦʪʥʦʰʝʥʠʝ ʚʠʜʦʚ ʘʚʘʨʠʡ ʚ ʰʘʭʪʘʭ ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ 2000-

2017 ʛʛ. 

 

ʇʦʩʣʝʜʩʪʚʠʷ ʚʟʨʳʚʦʚ ʷʚʣʷʶʪʩʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ [4]: ʟʘ ʧʝʨʠʦʜ ʩ 

1991 (ʥʘʯʘʣʦ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʫʛʣʝʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ) ʧʦ 2019 ʛʛ. 

ʧʨʦʠʟʦʰʣʦ ʥʝ ʤʝʥʝʝ 200 ʚʟʨʳʚʦʚ ʤʝʪʘʥʘ ʠ ʫʛʦʣʴʥʦʡ ʧʳʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʳʭ ʧʦʛʠʙʣʦ ʙʦʣʝʝ 800 ʛʦʨʥʦʨʘʙʦʯʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʦʨʥʦʩʧʘʩʘʪʝʣʠ. 

ʆʙʱʝʝ ʯʠʩʣʦ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩʦʩʪʘʚʠʣʦ ʙʦʣʝʝ 2000 ʯʝʣʦʚʝʢ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʚʦʟʜʫʭʝ ʚʟʚʝʰʝʥʥʦʡ ʫʛʦʣʴʥʦʡ ʧʳʣʠ ʩʥʠʞʘʝʪ ʥʠʞʥʠʡ 

ʧʨʝʜʝʣ ʚʟʨʳʚʘʝʤʦʩʪʠ ʤʝʪʘʥʘ, ʧʨʠ ʵʪʦʤ ʧʳʣʴ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʩʰʠʨʝʥʠʶ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʩʧʳʰʢʠ ʤʝʪʘʥʘ ʠ ʚʟʨʳʚʫ, ʥʦʩʷʱʝʤʫ ʭʘʨʘʢʪʝʨ ʦʙʱʝʰʘʭʪʥʦʡ 

ʇʦʞʘʨr , 

33 %

ɺʟʨrʚr , 

26 %

ʆʙʨʫh ʝʥʠ̫, 

13 %

ʇʨʦʯʠʝ ʚʠʜr ʘʚʘʨʠʡ, 

24 %

ɻʦʨʥrʝ ʫʜʘʨr , 

1,5 %

ɺʥʝʟʘʧʥrʝ ʚrʙʨʦʩr, 

2,5 %
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ʘʚʘʨʠʠ. ʋʯʘʩʪʠʝ ʧʳʣʠ ʚʦ ʚʟʨʳʚʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, 

ʚʳʜʝʣʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʚʳʩʦʢʠʤ ʠʟʙʳʪʦʯʥʳʤ 

ʜʘʚʣʝʥʠʝʤ ʚʦ ʬʨʦʥʪʝ ʫʜʘʨʥʦʡ ʚʟʨʳʚʥʦʡ ʚʦʣʥʳ, ʚ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʨʘʟ 

ʧʨʝʚʦʩʭʦʜʷʱʠʤ ʙʝʟʦʧʘʩʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʟʥʘʯʝʥʠʷ. ʅʘʣʠʯʠʝ ʚ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʢʘʭ ʚʟʚʝʰʝʥʥʦʡ ʠʣʠ ʦʪʣʦʞʠʚʰʝʡʩʷ ʧʳʣʠ, ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʝʝ ʥʠʞʥʠʡ 

ʧʨʝʜʝʣ ʚʟʨʳʚʘʝʤʦʩʪʠ, ʧʨʠ ʚʦʩʧʣʘʤʝʥʝʥʠʠ ʧʨʠʚʦʜʠʪ ʢ ʵʬʬʝʢʪʫ ʜʠʥʘʤʠʯʝʩʢʠ 

ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʦʙʲʝʤʥʦʛʦ ʚʟʨʳʚʘ. ʕʪʦ ʨʝʟʢʦ ʚʳʜʝʣʷʝʪ ʚʟʨʳʚʳ 

ʧʳʣʝʤʝʪʘʥʦʚʳʭ ʘʵʨʦʟʦʣʝʡ ʚ ʙʦʣʝʝ ʦʧʘʩʥʫʶ ʩʪʦʨʦʥʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʟʨʳʚʘʤʠ (ʚʩʧʳʰʢʘʤʠ) ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ ʤʝʪʘʥʘ. 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʟʨʳʚʦʚ ʨʫʜʥʠʯʥʦʡ ʧʳʣʠ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʙʦʨʴʙʳ ʩ 

ʧʳʣʴʶ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʠʪʘʥʠʷ, 

ʩʝʜʠʤʝʥʪʘʮʠʠ, ʢʦʘʛʫʣʷʮʠʠ (ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ) 

ʯʘʩʪʠʮ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʨʠ ʜʠʩʧʝʨʛʘʮʠʠ ʚʝʱʝʩʪʚʘ, ʪ.ʝ. ʘʵʨʦʟʦʣʝʡ ʩ ʪʚʝʨʜʦʡ 

ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʦʡ. 

ɸʥʘʣʠʟ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʥʘ ʟʜʦʨʦʚʴʝ 

ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʥʘ ʧʦʜʟʝʤʥʳʭ ʨʘʙʦʪʘʭ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦ ʜʘʥʥʳʤ 

ʂʣʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʦʭʨʘʥʳ ʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ [7] ʧʦ ʜʘʥʥʳʤ ʩʧʝʮʠʘʣʴʥʦʡ 

ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʧʨʦʚʝʨʦʢ ʈʦʩʪʝʭʥʘʜʟʦʨʘ, ʈʦʩʪʨʫʜʠʥʩʧʝʢʮʠʠ ʠ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, 

ʩʦʙʨʘʥʥʳʤ ʚ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2017 ʛʛ. ʧʦ 30 ʚʝʜʫʱʠʤ ʫʛʦʣʴʥʳʤ ʢʦʤʧʘʥʠʷʤ 

ɸʆ çʉʋʕʂè, ɸʆ çɺʦʨʢʫʪʘʫʛʦʣʴè, ɸʆ çʉɼʉ-ʋʛʦʣʴè, ʇɸʆ çʖʂè ʠ ʜʨ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚʦʩʝʤʴ ʦʩʥʦʚʥʳʭ ʧʨʦʬʝʩʩʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʝʡ ʫʛʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʧʨʦʭʦʜʯʠʢ (721 ʨʘʙʦʯʝʝ ʤʝʩʪʦ), 

- ʤʘʰʠʥʠʩʪ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ (148 ʨʘʙʦʯʠʭ ʤʝʩʪ), 

- ʤʘʰʠʥʠʩʪ ʛʦʨʥʳʭ ʚʳʝʤʦʯʥʳʭ ʤʘʰʠʥ (336 ʨʘʙʦʯʠʭ ʤʝʩʪ), 

- ʤʘʰʠʥʠʩʪ ʵʣʝʢʪʨʦʚʦʟʘ ʧʦʜʟʝʤʥʳʡ (44 ʨʘʙʦʯʠʭ ʤʝʩʪ) ʠ ʜʨ. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʧʨʦʭʦʜʯʠʢʦʚ, ʢʘʢ ʠ ʫ ʛʦʨʥʦʨʘʙʦʯʠʭ 

ʦʯʠʩʪʥʦʛʦ ʟʘʙʦʷ, ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʥʘʠʙʦʣʝʝ ʚʨʝʜʥʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 
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ʧʨʦʬʝʩʩʠʷʤʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 78,9 % ʠ 82,2 % ʨʘʙʦʯʠʭ ʤʝʩʪ ʩ ʢʣʘʩʩʦʤ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ 3.3). ʇʨʠ ʵʪʦʤ ʫ ʧʨʦʭʦʜʯʠʢʦʚ ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʘʙʦʯʠʭ ʤʝʩʪ, 

ʦʪʥʝʩʝʥʥʳʭ ʢ ʚʨʝʜʥʳʤ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ ʧʦ ʬʘʢʪʦʨʫ ʘʵʨʦʟʦʣʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʠʙʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, - 41,6 %, ʫ ʛʦʨʥʦʨʘʙʦʯʠʭ 

ʦʯʠʩʪʥʦʛʦ ʟʘʙʦʷ - 22,3 %. ɺ ʮʝʣʦʤ ʩʚʳʰʝ 90 % ʩʫʤʤʘʨʥʦʡ ʥʘʛʨʫʟʢʠ 

ʚʨʝʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʘʵʨʦʟʦʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʠʙʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ - 25,61 % (ʨʠʩʫʥʦʢ 1.6). 

ʋʛʦʣʴʥʳʤʠ ʰʘʭʪʘʤʠ ʥʘ ʘʥʘʣʠʟ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 674 ʩʣʫʯʘʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 654 ʨʘʙʦʪʥʠʢʦʚ, 

(ʫ 20 ʨʘʙʦʪʥʠʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷ). ɺʪʦʨʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

(28,2%) ʧʦʩʣʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʧʝʨʝʛʨʫʟʢʘʤʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʚ ʩʪʨʫʢʪʫʨʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (28,2%) ʟʘʥʷʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʙʨʦʥʭʠʪʳ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʵʨʦʟʦʣʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʠʙʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɺ ʵʪʫ 

ʛʨʫʧʧʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʦʰʣʠ: 

- ʭʨʦʥʠʯʝʩʢʠʡ ʧʳʣʝʚʦʡ ʥʝʦʙʩʪʨʫʢʪʠʚʥʳʡ ʙʨʦʥʭʠʪ, 

- ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ, 

- ʧʥʝʚʤʦʢʦʥʠʦʟʳ (ʩʠʣʠʢʦʟ, ʘʥʪʨʘʢʦʩʠʣʠʢʦʟ). 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʵʨʦʟʦʣʝʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʠʙʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʠʢʘʟʦʤ ˉ 

417ʥ [8] ʦʪʥʦʩʷʪʩʷ ʢ ʚʝʩʴʤʘ ʦʧʘʩʥʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʥʘ ʫʛʦʣʴʥʳʭ 

ʰʘʭʪʘʭ ʈʦʩʩʠʠ (ʢʦʜʳ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʙʦʣʝʟʥʝʡ ʄʂɹ-10 J41.0, J44.8, J62.8). 
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ʈʠʩʫʥʦʢ 1.6 ï ʉʪʨʫʢʪʫʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʛʦʨʥʦʨʘʙʦʯʠʭ 

ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘ ʧʝʨʠʦʜ 

2011-2017 ʛʛ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʦʭʦʜʢʝ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚʘʞʥʳʤ 

ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʳʣʝʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʰʘʭʪʘʭ, ʘ 

ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ. 

 

1.3 ʆʙʟʦʨ ʦʩʥʦʚʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʧʨʠ ʚʝʜʝʥʠʠ 

ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ. ɺʳʙʦʨ 

ʤʝʨʦʧʨʠʷʪʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʘ ʛʦʨʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ (ʦʪ ʧʨʦʩʪʳʭ ʜʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʨʝʰʝʥʠʡ). 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩʥʠʞʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʧʨʠ 

ʚʝʜʝʥʠʠ ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʦʨʦʰʝʥʠʝ. ʆʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʤʝʩʪʘʭ ʨʘʙʦʪʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ (ʨʠʩʫʥʦʢ 

1.7) ʠ ʤʝʩʪʘʭ ʧʦʛʨʫʟʢʠ ʠ ʧʝʨʝʛʨʫʟʢʠ. 

ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʦʪʣʘʞʝʥʥʦʡ ʨʘʙʦʪʝ ʩʠʩʪʝʤ 

ʧʦʜʘʯʠ ʚʦʜʳ ʠ ʝʝ ʨʘʩʧʳʣʝʥʠʷ ʜʣʷ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʬʦʨʩʫʥʢʠ, 
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ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʰʥʝʢʝ ʠʣʠ ʙʘʨʝ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʭʦʜʷʪ ʠʟ ʩʪʨʦʷ ʧʦ 

ʧʨʠʯʠʥʝ ʟʘʣʠʧʘʥʠʷ ʦʪʚʝʨʩʪʠʡ. ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʰʘʭʪʘʭ 

ʧʦʢʘʟʘʣʠ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʩʤʘʯʠʚʘʝʤʦʩʪʴ ʧʳʣʠʥʦʢ. ʆʪʜʝʣʴʥʦ ʚ ʨʫʜʥʠʯʥʦʡ 

ʘʪʤʦʩʬʝʨʝ ʥʘʭʦʜʷʪʩʷ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ï ʤʝʣʢʦʜʠʩʧʝʨʩʥʘʷ ʚʦʜʘ ʠ ʚʠʪʘʶʱʘʷ 

ʫʛʦʣʴʥʘʷ ʧʳʣʴ. ʈʘʙʦʯʝʝ ʤʝʩʪʦ ʛʦʨʥʦʨʘʙʦʯʠʭ (ʧʨʠʟʘʙʦʡʥʘʷ ʯʘʩʪʴ) ʥʘʭʦʜʠʪʩʷ ʚ 

ʦʙʣʘʢʝ ʪʫʤʘʥʘ ʩ ʧʳʣʠʥʢʘʤʠ. ʈʘʙʦʪʘ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʚʝʩʴʤʘ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ: ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ, ʟʘʧʳʣʝʥʥʦʩʪʴ ʠ ʪʷʞʝʣʳʡ ʬʠʟʠʯʝʩʢʠʡ 

ʪʨʫʜ ʩʥʠʞʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠʚʦʜʷʪ ʢ ʧʦʪʝʨʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ. ʇʨʦʪʠʚʦʧʳʣʝʚʳʝ ʨʝʩʧʠʨʘʪʦʨʳ 

ʧʨʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʙʳʩʪʨʝʝ ʟʘʙʠʚʘʶʪʩʷ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʜʳʭʘʥʠʷ. ɻʦʨʥʦʨʘʙʦʯʠʝ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʠʣʠ ʧʝʨʝʩʪʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʪ ʧʳʣʠ, ʠʣʠ ʦʪʢʣʶʯʘʶʪ ʩʠʩʪʝʤʳ 

ʦʨʦʰʝʥʠʷ, ʠʣʠ ʠʱʫʪ ʤʝʩʪʘ, ʛʜʝ ʟʘ ʩʯʝʪ ʘʵʨʦʜʠʥʘʤʠʢʠ ʩʦʟʜʘʝʪʩʷ ʦʙʣʘʩʪʴ ʩ 

ʚʦʟʜʫʭʦʤ ʙʝʟ ʧʳʣʠ ʠ ʢʘʧʝʣʴ ʚʦʜʳ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʚʦʟʜʫʭʦʚʦʜʦʤ ʧʨʠ 

ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʭʝʤʝ ʧʨʦʚʝʪʨʠʚʘʥʠʷ). 

 

ʈʠʩʫʥʦʢ 1.7 ï ʌʦʪʦʛʨʘʬʠʷ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʬʦʨʩʫʥʦʢ ʥʘ ʙʘʨʝ 

ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ Sandvik 

ʊʘʢʞʝ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʧʨʠʤʝʥʷʶʪ ʦʪʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʚʦʜʦʡ. ʊʨʫʙʦʧʨʦʚʦʜ ʩ ʬʦʨʩʫʥʢʘʤʠ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦʜ 

ʌʦʨʩʫʥʢʠ, ʨʘʩʧʦʣʦʞʝʥʥrʝ ʥʘ ʙʘʨʝ ʢʦʤʙʘʡʥʘ Sandvik
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ʢʨʦʚʣʝʡ ʚ ʤʝʩʪʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʳʣʝʚʳʜʝʣʝʥʠʷ (ʚ ʟʦʥʘʭ ʨʘʟʨʫʰʝʥʠʷ ʤʘʩʩʠʚʘ 

ʠ ʧʝʨʝʛʨʫʟʢʠ (ʨʠʩʫʥʦʢ 1.8) ʠʣʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʩʝʯʝʥʠʠ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ 

(ʨʠʩʫʥʦʢ 1.9)). ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʦʧʠʩʘʥʥʳʝ 

ʯʫʪʴ ʚʳʰʝ. ʅʦʨʤʘʤʠ ʚ ʈʦʩʩʠʠ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʜʘʚʣʝʥʠʝ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʫ 

ʚʦʜʷʥʦʡ ʟʘʚʝʩʳ, ʩʦʩʪʘʚʣʷʶʱʝʝ ʥʝ ʤʝʥʝʝ 0,5 ʄʇʘ, ʘ ʜʣʷ ʪʫʤʘʥʦʦʙʨʘʟʫʶʱʝʡ ï 

ʥʝ ʤʝʥʝʝ 1 ʄʇʘ [13]. ʇʦ ʪʨʝʙʦʚʘʥʠʷʤ [13] ʧʨʠ ʫʨʦʚʥʝ ʟʘʧʳʣʝʥʥʦʩʪʠ ʙʦʣʝʝ 

150 ʤʛ/ʤ3 ʜʦʣʞʥʳ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʳ ʦʙʝʩʧʳʣʠʚʘʶʱʠʝ ʟʘʚʝʩʳ, ʨʘʩʩʪʦʷʥʠʝ 

ʦʪ ʟʘʙʦʷ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʠ ʦʪ ʤʝʩʪʘ ʧʝʨʝʛʨʫʟʘ ʛʦʨʥʦʡ ʤʘʩʩʳ ʩ ʢʦʤʙʘʡʥʘ ʥʝ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

 

ʈʠʩʫʥʦʢ 1.8 ï ʌʦʪʦʛʨʘʬʠʷ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʬʦʨʩʫʥʢʠ, 

ʨʘʟʤʝʱʝʥʥʳʝ ʧʦʜ ʢʨʦʚʣʝʡ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ 

ʊʨʫʙʦʧʨʦʚʦʜ ʠ ʬʦʨʩʫʥʢʘ, ʨʘʟʤʝɦʝʥʥrʝ ʧʦʜ ʢʨʦʚʣʝʡ ʛʦʨʥʦʡ ʚrʨʘʙʦʪʢʠ, 

ʜʣ̫ ʦʨʦh ʝʥʠ̫ ʤʝʩʪʘ ʧʝʨʝʛʨʫʟʢʠ ʛʦʨʥʦʡ ʤʘʩʩr ʚ ʩʘʤʦʭʦʜʥrʡ ʚʘʛʦʥ
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ʈʠʩʫʥʦʢ 1.9 ï ʌʦʪʦʛʨʘʬʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʙʝʩʧʳʣʠʚʘʥʠʷ [28] 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ, ʧʨʠʤʝʥʷʶʪ 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʝ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʩʢʨʫʙʙʝʨ.r ʇʳʣʝʦʪʩʘʩʳʚʘʶʱʠʝ 

ʫʩʪʘʥʦʚʢʠ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʙʘʡʥʘʭ ʠʣʠ ʚ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʢʘʭ. ʉʢʨʫʙʙʝʨʳ ʚʩʪʨʘʠʚʘʶʪ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʩ ʧʨʦʭʦʜʯʝʩʢʠʤ 

ʚʝʥʪʠʣʷʪʦʨʦʤ ʠʣʠ ʨʘʩʧʦʣʘʛʘʶʪ ʦʪʜʝʣʴʥʦ. 

ɺʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ ʠʤʝʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʥʠʭ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʝ ʩʠʩʪʝʤ.r ʋ 

ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ Sanvik MB670-1LH ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʘʷ ʩʠʩʪʝʤʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʝʨʭʫ (ʨʠʩʫʥʦʢ 1.10). ʇʨʠ ʨʘʙʦʪʝ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ 

ʨʝʟʠʥʦʚʳʝ ʱʠʪʳ, ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʢ ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ ʧʨʦʭʦʜʯʝʩʢʦʛʦ 

ʢʦʤʙʘʡʥʘ, ʧʦʜʥʷʪʳ. ɿʘʙʦʨ ʯʘʩʪʠ ʚʦʟʜʫʭʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʧʣʦʩʢʦʩʪʠ ʟʘʙʦʷ. ʆʜʥʘʢʦ ʧʨʠ ʪʘʢʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʳʣʴ ʩ ʤʝʣʢʠʤʠ ʢʘʧʣʷʤʠ ʚʦʜʳ ʯʘʩʪʠʯʥʦ ʧʦʧʘʜʘʝʪ ʟʘ 

ʦʛʨʘʞʜʘʶʱʠʝ ʱʠʪʢʠ. 

ʊʨʫʙʦʧʨʦʚʦʜ 

ʌʦʨʩʫʥʢʠ

ʊʫʤʘʥ
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ʈʠʩʫʥʦʢ 1.10 ï ʉʠʩʪʝʤʘ ʚʩʪʨʦʝʥʥʦʛʦ ʧʳʣʝʫʜʘʣʝʥʠʷ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ 

Sandvik MB670-1LH 

 

ʇʦʭʦʞʠʡ ʚʘʨʠʘʥʪ ʨʘʟʤʝʱʝʥʠʷ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ, ʪʦʣʴʢʦ 

ʩʦ ʩʤʝʱʝʥʠʝʤ ʚʣʝʚʦ, ʤʦʞʥʦ ʚʠʜʝʪʴ ʥʘ ʫʩʪʘʥʦʚʢʝ Sandvik MB670-1 (ʨʠʩʫʥʦʢ 

1.11). ɿʜʝʩʴ ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʪʚʝʨʩʪʠʝ ʧʦʜ ʚʦʟʜʫʭʦʟʘʙʦʨ. 

ʆʜʥʦʩʪʦʨʦʥʥʠʡ ʚʩʘʩ, ʦʜʥʘʢʦ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʚʥʦʤʝʨʥʦ ʟʘʙʠʨʘʪʴ ʟʘʧʳʣʝʥʥʳʡ 

ʚʦʟʜʫʭ, ʘ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʚʦʟʜʫʭʦʧʦʜʘʶʱʝʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʝʣʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʦʧʠʩʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʢʨʫʙʙʝʨʦʚ ʤʝʥʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ. 

ɺʪʦʨʦʡ ʪʠʧ ʨʘʟʤʝʱʝʥʠʷ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʭ ʧʘʪʨʫʙʢʦʚ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʥʘ ʧʨʦʭʦʜʯʝʩʢʦʤ ʢʦʤʙʘʡʥʝ Sanvik MR-341 (ʨʠʩʫʥʦʢ 1.12). ɺʦʟʜʫʭʦʟʘʙʦʨʥʳʝ 

ʵʣʝʤʝʥʪʳ ʟʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩ ʜʚʫʭ ʩʪʦʨʦʥ. ɹʝʟ ʥʘʣʠʯʠʷ 

ʦʛʨʘʞʜʘʶʱʠʭ ʱʠʪʢʦʚ ʠʟ-ʟʘ ʘʵʨʦʜʠʥʘʤʠʢʠ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ 

ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʨʘʟʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʢʨʫʙʙʝʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʞʠʤʘ ʧʨʦʚʝʪʨʠʚʘʥʠʷ, ʯʘʩʪʴ ʟʘʧʳʣʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦʧʘʜʘʝʪ ʚ ʤʝʩʪʘ 

ʥʘʭʦʞʜʝʥʠʷ ʛʦʨʥʦʨʘʙʦʯʠʭ. 

ʇʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ çSandvikè MB670-1LH

ʉʠʩʪʝʤʘ ʧrʣʝʫʜʘʣʝʥʠ̫ 

HCN300/1 HY
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ʈʠʩʫʥʦʢ 1.11 ï ʉʠʩʪʝʤʘ ʚʩʪʨʦʝʥʥʦʛʦ ʧʳʣʝʫʜʘʣʝʥʠʷ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ 

Sandvik MB670-1 

ʊʨʝʪʠʡ ʪʠʧ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 1.13. ɿʜʝʩʴ ʩʢʨʫʙʙʝʨ ʨʘʩʧʦʣʦʞʝʥ ʧʝʨʝʜ ʱʠʪʢʘʤʠ. ʆʜʥʘʢʦ 

ʬʦʨʩʫʥʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʧʝʨʝʜʠ, ʧʦʚʳʰʘʶʪ ʚʣʘʞʥʦʩʪʴ 

ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ. 

 

ʈʠʩʫʥʦʢ 1.12 ï ʉʠʩʪʝʤʘ ʚʩʪʨʦʝʥʥʦʛʦ ʧʳʣʝʫʜʘʣʝʥʠʷ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ 

Sandvik MR-341 

ʇʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ ʬʨʦʥʪʘʣɹʥʦʛʦ ʜʝʡʩʪʚʠ̫ Sanvik MB670-1

ʇʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ çSandvikè ʩ ʫʜʘʨʥrʤ ʨrʭʣʠʪʝʣʝʤ - MR341

ʉʠʩʪʝʤʘ ʧrʣʝʫʜʘʣʝʥʠ̫ 
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ʈʠʩʫʥʦʢ 1.13 ï ʉʠʩʪʝʤʘ ʚʩʪʨʦʝʥʥʦʛʦ ʧʳʣʝʫʜʘʣʝʥʠʷ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ 

Salz Werke AG 

ʋ ʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʙʘʡʥʦʚ ʢʦʤʧʘʥʠʠ Komatsu ï Joy 12HM31 ʠ Joy 

12HM31 ʦʧʮʠʦʥʘʣʴʥʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʩʢʨʫʙʙʝʨʳ, ʟʘʙʠʨʘʶʱʠʝ 

ʟʘʧʳʣʝʥʥʳʡ ʚʦʟʜʫʭ ʠʟ ʟʘʙʦʷ (ʨʠʩʫʥʦʢ 1.14 ʠ 1.15) ʘʥʘʣʦʛʠʯʥʦ ʢʦʤʙʘʡʥʘʤ 

Sandvik ʠ ʩʦ ʩʪʦʨʦʥʳ ʙʦʨʪʦʚ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ. 

ɺ ʈʦʩʩʠʠ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʤʙʘʡʥʳ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʥʠʭ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ, ʦʜʥʘʢʦ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʝʞʠʤʘʤ ʠʭ ʨʘʙʦʪʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ. 

ʇʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ 

Salz Werke AG
ʉʢʨʫʙʙʝʨ CFT

ʌʦʨʩʫʥʢʠ
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ʈʠʩʫʥʦʢ 1.14 ï ʉʠʩʪʝʤʘ ʚʩʪʨʦʝʥʥʦʛʦ ʧʳʣʝʫʜʘʣʝʥʠʷ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ 

Joy 12HM31 [26] 

 

ʈʠʩʫʥʦʢ 1.15 ï ʉʠʩʪʝʤʘ ʚʩʪʨʦʝʥʥʦʛʦ ʧʳʣʝʫʜʘʣʝʥʠʷ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ 

Joy 12ʉʄ15 [24, 26] 

 

ʉʣʝʜʫʶʱʠʡ ʪʠʧ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʪʘʮʠʦʥʘʨʥʳʤ. ʆʥʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠ ʨʘʙʦʪʘʶʪ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʝʪʠ ʩʦ ʩʚʦʠʤ ʚʝʥʪʠʣʷʪʦʨʦʤ ʠ ʚʦʟʜʫʭʦʚʦʜʦʤ. 

ʇʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ 

Komatsu Joy 12HM31

ʉʢʨʫʙʙʝʨ

1 ï ʨʝʛʫʣʠʨʫʝʤr ʝ ʚʩʘʩrʚʘʁ ʠɦʝ ʨʝhʝʪʢʠ 

(ʞʘʣʁʟʠ) ʥʘ ʚʩʘʩʝ ʩ ʟʘɦʠʪʦʡ ʦʪ ʧʦʧʘʜʘʥʠ̫ 

ʚ ʪʨʫʙʦʧʨʦʚʦʜ ʫʛʦʣɹʥʦʡ ʤʝʣʦʯʠ ʠ hʪrʙʘ;

2 ï ʞʝʩʪʢʠʡ ʪʨʫʙʦʧʨʦʚʦʜ ʥʘ ʩʪʨʝʣʝ 

ʠʩʧʦʣʥʠʪʝʣɹʥʦʛʦ ʦʨʛʘʥʘ;

3 ï ʫʟʝʣ ʬʦʨʩʫʥʦʢ ʧʨ̫ʤʦʛʦ ʠ (ʠʣʠ) 

ʦʙʨʘʪʥʦʛʦ ʨʘʩʧrʣʝʥʠ̫ ʚʦʜr ;

4 ï ʙʣʦʢʠ ʫʣʘʚʣʠʚʘʥʠ̫ ʧrʣʠ ʠ ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜr ;

5 ï ʣɻʝʢʪʨʦʜʚʠʛʘʪʝʣɹ ʚʩʘʩrʚʘʁ ʝɦʛʦ 

ʚʝʥʪʠʣ̫ʪʦʨʘ;

6 ï ʙʣʦʢ ʨʘʙʦʯʠʭ ʣʦʧʘʪʦʢ ʚʝʥʪʠʣ̫ʪʦʨʘ;

7 ï ʛʣʫh ʠʪʝʣɹ hʫʤʘ;

8 ï ʣhʘʤʦʦʪʩʪʦʡʥʠʢ

ɺʩʪʨʘʠʚʘʠʤʘ̫ ʩʠʩʪʝʤʘ ʧrʣʝʦʪʩʦʩʘ

JOY 12ʉʄ15
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ʉʪʘʮʠʦʥʘʨʥʳʝ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʝ ʫʩʪʘʥʦʚʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʜʣʷ 

ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ, ʪʘʢ ʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ 

ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʳʧʢʠ ʛʦʨʥʦʡ ʤʘʩʩʳ. 

ʉʢʨʫʙʙʝʨʳ ʦʪ Wet Scrubbers CFT ʤʦʢʨʦʛʦ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ (ʨʠʩʫʥʦʢ 

1.16) ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʳʧʢʠ 

ʛʦʨʥʦʡ ʤʘʩʩʳ ʩ ʦʜʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʥʘ ʜʨʫʛʦʡ. 

 

ʈʠʩʫʥʦʢ 1.16 ï ʉʠʩʪʝʤʘ ʧʳʣʝʫʜʘʣʝʥʠʷ Wet Scrubbers CFT ʚ ʤʝʩʪʝ ʧʝʨʝʛʨʫʟʢʠ 

ʫʛʣʷ ʩ ʦʜʥʦʡ ʢʦʥʚʝʡʝʨʥʦʡ ʣʝʥʪʳ ʥʘ ʜʨʫʛʫʶ [27] 

 

ʉʠʩʪʝʤʘ ʩʫʭʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʢʦʤʧʘʥʠʠ CFT ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦ 

ʩ ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʤʝʩʪʥʦʛʦ ʧʨʦʚʝʪʨʠʚʘʥʠʷ (ʨʠʩʫʥʦʢ 1.17). 

ʉʧʦʩʦʙ ʩʥʠʞʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʨʝʜʢʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʦʩʥʦʚʥʦʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ, ʵʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʧʨʦʚʝʪʨʠʚʘʥʠʝ. ʆʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʧʦʩʦʙ ʠ ʩʭʝʤʫ ʧʨʦʚʝʪʨʠʚʘʥʠʷ, ʨʝʞʠʤʳ 

ʨʘʙʦʪʳ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʛʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʧʦ ʩʥʠʞʝʥʠʶ ʚʝʣʠʯʠʥʳ ʚʠʪʘʶʱʝʡ ʧʳʣʠ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ (ʪ.ʝ. 

ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ, ʫʩʪʨʦʡʩʪʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ) ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʦ ʤʥʦʛʦʤ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʚ ʮʝʣʦʤ. 

 

Wet Scrubbers CFT
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ʈʠʩʫʥʦʢ 1.17 ï ʉʠʩʪʝʤʘ ʩʫʭʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʢʦʤʧʘʥʠʠ CFT (ʬʦʪʦʛʨʘʬʠʷ ʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ) [27] 

 

1.4 ʌʘʢʪʠʯʝʩʢʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʳʡ ʫʨʦʚʝʥʴ ʟʘʧʳʣʝʥʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʟʘʙʦʷʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ 

ʇʳʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʵʨʦʟʦʣʝʡ. ɸʵʨʦʟʦʣʠ ï 

ʤʥʦʛʦʬʘʟʥʳʝ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʠʝ ʪʚʝʨʜʳʝ ʠʣʠ ʞʠʜʢʠʝ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʚʦʟʜʫʭʝ ʠʣʠ ʜʨʫʛʠʭ ʛʘʟʘʭ [5, 6]. 

ɼʣʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʘʵʨʦʟʦʣʠ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʚʩʣʝʜʩʪʚʠʝ ʚʠʪʘʥʠʷ ʚ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʝ ʤʝʣʢʠʭ ʯʘʩʪʠʮ 

ʜʠʩʧʝʨʛʠʨʫʝʤʦʡ (ʪ.ʝ. ʨʘʟʨʫʰʘʝʤʦʡ) ʛʦʨʥʦʡ ʤʘʩʩʳ: ʫʛʣʷ, ʨʫʜʳ ʠʣʠ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ï ʜʠʩʧʝʨʩʠʦʥʥʳʝ ʘʵʨʦʟʦʣʠ ʩ ʪʚʝʨʜʦʡ ʬʘʟʦʡ. ʊʘʢʠʝ 

ʜʠʩʧʝʨʩʠʦʥʥʳʝ ʘʵʨʦʟʦʣʠ ʩʦʩʪʦʷʪ ʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʣʠ ʩʣʘʙʦ 

ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ (ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʦʜʥʦ ʮʝʣʦʝ) ʯʘʩʪʠʮ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʩ 

ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʨʘʟʤʝʨʦʚ [5, 6]. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʘʷ 

ʚʦʜʘ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʦʨʦʰʝʥʠʷ. 

ʇʨʝʜʝʣʴʥʘʷ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʠʪʘʶʱʝʡ ʧʳʣʠ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ 

ʩʦʩʪʘʚʘ (ʪʘʙʣʠʮʘ 1.1) [25]. ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘʧʳʣʝʥʥʦʩʪʠ ʜʣʷ ʫʛʦʣʴʥʦʡ ʧʳʣʠ ʙʝʟ ʩʦʜʝʨʞʘʥʠʷ 

SiO2 ʨʘʚʥʦ 10 ʤʛ/ʤ3. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʠʪʘʶʱʝʡ ʧʳʣʠ (ʧʨʠ ʜʦʧʫʱʝʥʠʠ 

ʦʪʩʫʪʩʪʚʠʷ ʚ ʥʝʡ SiO2) ʚ 3-18 ʨʘʟ ʚʳʰʝ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʚʩʝʭ 

ʂʘʥʘʣ ʧʦʜʘʯʠ ʟʘʧrʣʝʥʥʦʛʦ 

ʚʦʟʜʫʭʘ

ɿʘʧrʣʝʥʥrʡ ʚʦʟʜʫʭ

ʂʘʤʝʨʘ ʦʯʠʩʪʢʠ

ɹʫʥʢʝʨ

ʏʠʩʪrʡ ʚʦʟʜʫʭ

ʂʘʥʘʣ ʚrʜʘʯʠ ʦʯʠɦ ʝʥʥʦʛʦ 

ʚʦʟʜʫʭʘ

ʆʢʥʦ ʜʣ̫ ʢʦʥʪʨʦʣ̫

ʉʞʘʪrʡ ʚʦʟʜʫʭ

ʉʦʧʣʦ ɺʝʥʪʫʨʠ
ʌʦʨʩʫʥʢʘ

ʂʦʤʧʨʝʩʩʦʨ

ɺr ʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ

ɺr ʧʫʩʢʥʦʡ ʢʣʘʧʘʥ
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ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʷʭ, ʧʨʠʤʝʥʷʝʤʳʭ 

ʩʝʛʦʜʥʷ. 

ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʥʦʨʤʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ, ʜʘʞʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʙʝʩʧʳʣʠʚʘʥʠʶ (ʩʤ. ʪʘʙʣ. 1.2). 

ʊʘʙʣʠʮʘ 1.1 ï ʋʨʦʚʥʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʪʘʶʱʝʡ ʧʳʣʠ 

[25] 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʳʣʠ 

ɺʝʣʠʯʠʥʘ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, 

ʤʛ/ʤ3 

ʇʳʣʴ ʩʚʠʥʮʘ ʠ ʝʛʦ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 0,01 

ʇʳʣʴ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʭʨʦʤʠʩʪʳʭ ʚʝʱʝʩʪʚ (ʭʨʦʤʘʪʦʚ, 

ʙʠʭʨʦʤʘʪʦʚ, ʭʨʦʤʦʚʦʛʦ ʘʥʛʠʜʨʠʜʘ) 
0,01 

ʋʨʘʥ (ʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ) 0,015 

ʋʨʘʥ (ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ) 0,075 

ʇʳʣʴ ʤʘʨʛʘʥʮʘ 0,3 

ʇʳʣʴ, ʩʦʜʝʨʞʘʱʘʷ ʙʦʣʝʝ 70 % ʩʚʦʙʦʜʥʦʡ SiO2 1 

ʇʳʣʴ, ʩʦʜʝʨʞʘʱʘʷ ʦʪ 10 % ʜʦ 70 % ʩʚʦʙʦʜʥʦʡ SiO2 2 

ɸʩʙʝʩʪʦʚʘʷ ʧʳʣʴ ʠ ʧʳʣʴ ʩʤʝʰʘʥʥʘʷ, ʩʦʜʝʨʞʘʱʘʷ 

ʙʦʣʝʝ 10 % ʘʩʙʝʩʪʘ 
2 

ʇʳʣʴ ʫʛʦʣʴʥʘʷ ʠ ʫʛʦʣʴʥʦ-ʧʦʨʦʜʥʘʷ, ʩʦʜʝʨʞʘʱʘʷ ʙʦʣʝʝ 

10 % ʩʚʦʙʦʜʥʦʡ SiO2 
2 

ʇʳʣʴ ʩʠʣʠʢʘʪʦʚ (ʪʘʣʴʢ, ʦʣʠʚʠʥ ʠ ʜʨ.), ʩʦʜʝʨʞʘʱʘʷ 

ʤʝʥʝʝ 10 % ʩʚʦʙʦʜʥʦʡ SiO2 
4 

ʇʳʣʴ ʙʘʨʠʪʘ, ʘʧʘʪʠʪʘ, ʬʦʩʬʦʨʠʪʘ, ʩʦʜʝʨʞʘʱʘʷ ʤʝʥʝʝ 

10 % ʩʚʦʙʦʜʥʦʡ SiO2 
5 

ʇʳʣʴ ʛʣʠʥ, ʤʠʥʝʨʘʣʦʚ ʠ ʠʭ ʩʤʝʩʝʡ, ʥʝ ʩʦʜʝʨʞʘʱʘʷ 

ʩʚʦʙʦʜʥʦʡ SiO2 
6 

ʇʳʣʴ ʩ ʦʢʩʠʜʦʤ ʘʣʶʤʠʥʠʷ ʚ ʚʠʜʝ ʘʵʨʦʟʦʣʷ 

ʜʝʟʠʥʪʝʛʨʘʮʠʠ (ʛʣʠʥʦʟʝʤ, ʢʦʨʫʥʜ) 
6 

ʇʳʣʴ ʩ ʦʢʩʠʜʦʤ ʞʝʣʝʟʘ ʠ ʦʢʩʠʜʘʤʠ ʤʘʨʛʘʥʮʘ ʜʦ 3 % 6 

ʇʳʣʴ ʫʛʦʣʴʥʘʷ, ʩʦʜʝʨʞʘʱʘʷ ʜʦ 10 % ʩʚʦʙʦʜʥʦʡ SiO2 4 

ʇʳʣʴ ʫʛʦʣʴʥʘʷ, ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʩʚʦʙʦʜʥʦʡ SiO2 10 

ʄʘʛʥʝʟʠʪʦʚʘʷ ʧʳʣʴ 10 

 

ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʩʦʩʪʦʷʥʠʝ ʧʳʣʝʚʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʫʛʦʣʴʥʳʭ 

ʰʘʭʪʘʭ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ 

ʟʘʧʳʣʝʥʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʝʩʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʉʉʂ) ʧʳʣʠ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʄʈʂ) ʧʳʣʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʳʡ 

ʫʨʦʚʝʥʴ (ʊɼʋ) ʟʘʧʳʣʝʥʥʦʩʪʠ. 
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ʉ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʧʳʣʝʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʦʙʝʩʧʳʣʠʚʘʥʠʶ ʥʘ ʚʦʩʴʤʠ ʰʘʭʪʘʭ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʟʘʤʝʨʳ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ ʚ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʟʘʙʦʷʭ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʄʈʂ ʧʳʣʠ ʠ ʧʦʣʫʯʝʥʥʳʭ ʥʘ 

ʰʘʭʪʘʭ ʊɼʋ ʟʘʧʳʣʝʥʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.1. 

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1.2 ʜʘʥʥʳʭ, ʩʣʝʜʫʝʪ, ʯʪʦ 

ʚʝʣʠʯʠʥʳ ʊɼʋ ʟʘʧʳʣʝʥʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʰʘʭʪʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʘ ʰʘʭʪʘʭ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʧʳʣʝʦʙʨʘʟʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦʙʳʚʘʝʤʳʭ 

ʫʛʣʝʡ, ʧʨʠʤʝʥʷʝʤʳʤ ʛʦʨʥʦ-ʰʘʭʪʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʠʩʪʝʤ ʦʙʝʩʧʳʣʠʚʘʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘ ʰʘʭʪʘʭ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʳʝ ʫʨʦʚʥʠ ʟʘʧʳʣʝʥʥʦʩʪʠ 

ʚʦʟʜʫʭʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʙʦʨʴʙʝ ʩ ʧʳʣʴʶ ʚ ʫʛʦʣʴʥʳʭ 

ʰʘʭʪʘʭ [13], ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʇɼʂ (1-10 ʤʛ/ʤ3), ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʦʙʝʩʧʳʣʠʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 1.2 ï ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʊɼʋ ʠ ʄʈʂ (I ʢʚʘʨʪʘʣ 2017 ʛ.) ʧʨʠ ʧʨʦʭʦʜʢʝ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ˉ ʧ/ʧ ʐʘʭʪʘ 

ʋʨʦʚʥʠ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ 

ʘʪʤʦʩʬʝʨʳ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʟʘʙʦʷ, ʤʛ/ʤ3 

ʊɼʋ ʄʈʂ 

1. ʀʤ. ʉ.ʄ. ʂʠʨʦʚʘ 110õ240 61õ131 

2. ʀʤ. ɸ.ɼ. ʈʫʙʘʥʘ 43õ210 40õ168 

3. ʀʤ. 7 ʅʦʷʙʨʷ 185 141 

4. ʇʦʣʳʩʘʝʚʩʢʘʷ 99õ214 58õ140 

5. ʂʦʤʩʦʤʦʣʴʩʢʘʷ 126õ238 71õ191 

6. ʀʤ. ɺ.ɼ. ʗʣʝʚʩʢʦʛʦ 155õ200 86õ131 

7. ʊʘʣʜʠʥʩʢʘʷ ɿʘʧʘʜʥʘʷ-1 168õ231 46õ106 

8. ʊʘʣʜʠʥʩʢʘʷ ɿʘʧʘʜʥʘʷ-2 211 43 
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ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 

ʟʘʧʳʣʝʥʥʦʩʪʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ (ʙʘʟʦʚʳʝ) 

ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʦʙʝʩʧʳʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ ʠ ʩʭʝʤ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

 

1.5 ʈʘʩʩʤʦʪʨʝʥʠʝ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʦʙʝʩʧʳʣʠʚʘʶʱʠʭ 

ʩʠʩʪʝʤ 

ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʦʯʠʩʪʢʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʦʪ ʧʳʣʠ [30, 35, 63, 

64, 89]: ʚʝʥʪʠʣʷʮʠʦʥʥʳʡ, ʤʦʢʨʳʡ ʠ ʩʫʭʦʡ, ʢʦʪʦʨʳʝ ʧʦ ʧʨʠʤʝʥʷʝʤʳʤ 

ʬʠʟʠʯʝʩʢʠʤ ʷʚʣʝʥʠʷʤ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

- ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ (ʧʳʣʝʦʩʘʜʠʪʝʣʴʥʳʝ (ʧʳʣʝʦʪʩʪʦʡʥʳʝ) ʢʘʤʝʨʳ), 

- ʠʥʝʨʮʠʦʥʥʳʝ (ʩʫʭʦʝ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʝ), 

- ʤʦʢʨʦʝ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʝ ʠʣʠ ʧʨʦʤʳʚʢʘ ʚʦʟʜʫʭʘ (ʦʨʦʰʝʥʠʝ) 

ʨʘʩʧʳʣʝʥʥʦʡ ʚʦʜʦʡ (ʩ ʇɸɺ ʠ ʙʝʟ ʥʠʭ), 

- ʵʣʝʢʪʨʦʦʯʠʩʪʢʘ ʠ ʜʨ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʫʩʪʘʥʦʚʢʠ ʧʳʣʝʦʯʠʩʪʢʠ (ʩʢʨʫʙʙʝʨʳ) ʦʪʥʦʩʷʪʩʷ ʢ 

ʤʦʢʨʳʤ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʠʤ ʩʠʩʪʝʤʘʤ. 

ɺ ʧʳʣʝʦʩʘʜʠʪʝʣʴʥʳʭ ʢʘʤʝʨʘʭ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʩʦʩʪʦʠʪ ʚ ʨʝʟʢʦʤ 

ʫʤʝʥʴʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʧʨʠ ʚʭʦʜʝ ʝʛʦ ʠʟ ʚʦʟʜʫʭʦʧʨʠʚʦʜʥʦʛʦ 

ʢʘʥʘʣʘ ʚ ʧʳʣʝʦʩʘʜʠʪʝʣʴʥʦʡ ʢʘʤʝʨʫ. ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʧʫʪʝʤ ʧʨʠʜʘʥʠʷ 

ʩʝʯʝʥʠʶ ʢʘʤʝʨʳ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʧʦʪʦʢʫ ʚʦʟʜʫʭʘ) ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʨʘʟʤʝʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʯʝʥʠʝʤ ʚʦʟʜʫʭʦʧʨʠʚʦʜʥʦʛʦ ʢʘʥʘʣʘ. ʉʢʦʨʦʩʪʴ 

ʚʦʟʜʫʭʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʤʘʣʘ, ʯʪʦʙʳ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ ʧʳʣʠʥʦʢ, ʪ.ʝ. 

ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ, ʩʢʣʘʜʳʚʘʶʱʘʷʩʷ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʠʣʦʡ ʫʥʦʩʘ ʧʳʣʠʥʢʠ ʜʚʠʞʫʱʠʤʩʷ ʚʦʟʜʫʭʦʤ, ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʳʣʠʥʢʠ ʫʩʧʝʣʠ ʦʩʝʩʪʴ ʥʘ ʜʥʦ ʢʘʤʝʨʳ ʨʘʥʴʰʝ, ʯʝʤ ʚʦʟʜʫʭ ʧʦʢʠʥʝʪ ʝʝ. 

ʇʳʣʴ, ʦʩʝʚʰʫʶ ʥʘ ʜʥʦ ʢʘʤʝʨʳ, ʜʚʠʞʫʱʝʤʫʩʷ ʩ ʤʘʣʦʡ ʩʢʦʨʦʩʪʴʶ 

ʧʦʪʦʢʫ ʚʦʟʜʫʭʘ ʪʨʫʜʥʝʝ ʚʟʤʝʪʳʚʘʪʴ ʠ ʚʥʦʚʴ ʫʥʦʩʠʪʴ ʚʩʣʝʜʩʪʚʠʝ ʪʨʝʥʠʷ ʠ ʩʠʣ 

ʧʨʠʪʷʞʝʥʠʷ ʧʳʣʠʥʦʢ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ ʠ ʜʨʫʛ ʢ ʜʨʫʛʫ. 

ʇʨʠ ʚʝʜʝʥʠʠ ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʨʫʜʥʠʯʥʫʶ ʘʪʤʦʩʬʝʨʫ ʧʦʧʘʜʘʶʪ 

ʧʳʣʠʥʢʠ ʨʘʟʣʠʯʥʦʡ ʢʨʫʧʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ (ʠʟ ʨʘʟʥʳʭ ʧʦʨʦʜ). ʊʘʢ 
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ʢʘʢ ʚʝʩ ʧʳʣʠʥʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʠʣʫ, ʢʦʪʦʨʘʷ ʚʣʝʯʝʪ 

ʧʳʣʠʥʢʫ ʦʩʝʩʪʴ ʥʘ ʜʥʦ ʦʪʩʪʦʡʥʦʡ ʢʘʤʝʨʳ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʳʣʠʥʢʠ ʦʩʷʜʫʪ 

ʨʘʥʴʰʝ ʙʦʣʝʝ ʤʝʣʢʠʭ. ʇʳʣʠʥʢʠ, ʠʤʝʶʱʠʝ ʤʝʥʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ, ʦʩʷʜʫʪ 

ʛʦʨʘʟʜʦ ʧʦʟʞʝ, ʯʝʤ ʧʳʣʠʥʢʠ ʩ ʙʦʣʴʰʠʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ. 

ʄʦʤʝʥʪ ʜʦʩʪʠʞʝʥʠʷ ʧʳʣʠʥʢʠ ʜʥʘ ʢʘʤʝʨʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʩʪʘʥʦʚʢʦʡ ʯʘʩʪʠʮʳ. ɼʣʠʥʘ ʢʘʤʝʨʳ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, 

ʯʪʦʙʳ ʥʘʠʙʦʣʝʝ ʜʣʠʥʥʘʷ ʪʨʘʝʢʪʦʨʠʷ, ʪ.ʝ. ʥʘʠʙʦʣʝʝ ʣʝʛʢʠʭ ʧʳʣʠʥʦʢ, 

ʧʦʜʣʝʞʘʱʠʭ ʦʩʘʞʜʝʥʠʶ, ʫʤʝʩʪʠʣʘʩʴ ʩ ʥʝʢʦʪʦʨʳʤ ʟʘʧʘʩʦʤ ʚ ʜʣʠʥʝ ʦʪʩʪʦʡʥʦʡ 

ʢʘʤʝʨʳ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʦʪʩʪʦʡʥʦʡ 

ʢʘʤʝʨʳ ʜʦʣʞʥʦ ʜʦʩʪʠʛʘʪʴʩʷ ʥʝ ʟʘ ʩʯʝʪ ʚʳʩʦʪʳ, ʘ ʟʘ ʩʯʝʪ ʰʠʨʠʥʳ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʚʩʷ ʰʠʨʠʥʘ ʢʘʤʝʨʳ ʙʳʣʘ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʧʦʪʦʢʦʤ ʟʘʧʳʣʝʥʥʦʛʦ ʚʦʟʜʫʭʘ 

ʚ ʮʝʣʷʭ ʫʤʝʥʴʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʝʛʦ ʜʚʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʫʪʝʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʨ ʦʩʫʱʝʩʪʚʠʪʴ ʚʦʟʤʦʞʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʦʟʜʫʭʘ ʧʦ ʰʠʨʠʥʝ ʢʘʤʝʨʳ ʠ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʤʝʩʪʫ ʚʭʦʜʘ ʚ ʥʝʝ ʚʦʟʜʫʭʘ ʠʟ 

ʚʦʟʜʫʭʦʧʨʦʚʦʜʥʦʛʦ ʢʘʥʘʣʘ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʘʧʨʘʚʣʷʶʱʠʭ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʝʥʦʢ (ʨʠʩʫʥʦʢ 1.18). 

 

ʈʠʩʫʥʦʢ 1.18 ï ʋʩʣʦʚʥʘʷ ʩʭʝʤʘ ʧʳʣʝʦʩʘʜʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ 

ɼʣʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʦʮʝʥʢʠ ʨʘʟʤʝʨʦʚ ʧʳʣʝʦʩʘʜʠʪʝʣʴʥʳʝ ʢʘʤʝʨʳ ʩ 

ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ 

l
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ʨʘʩʩʤʦʪʨʠʤ ʨʘʩʯʝʪ ʝʝ ʧʘʨʘʤʝʪʨʦʚ (ʜʣʠʥʳ l ʠ hʠʨʠʥʳ b). ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.19, ʚʳʩʦʪʫ ʢʘʤʝʨʳ ʦʙʦʟʥʘʯʠʤ ʢʘʢ h, ʩʢʦʨʦʩʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʧʦ ʢʘʤʝʨʝ vʚ, ʩʢʦʨʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʧʘʜʝʥʠʷ ʧʳʣʠʥʢʠ ï vʧ. ʆʙʲʝʤ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʦʯʠʩʪʠʪʴ ʦʪ 

ʧʳʣʠ, ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Q. 

 

ʈʠʩʫʥʦʢ 1.19 ï ʉʭʝʤʘ ʢ ʨʘʩʯʝʪʫ ʧʘʨʘʤʝʪʨʦʚ ʧʳʣʝʦʩʘʜʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ 

 

ʇʨʠʥʠʤʘʷ, ʯʪʦ ʧʳʣʠʥʢʘ ʜʚʠʞʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʦʟʜʫʭʘ, 

ʠ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʧʳʣʠʥʢʘ ʠʟ ʪʦʯʢʠ 1 ʜʦʣʞʥʘ ʜʦʩʪʠʯʴ ʜʥʘ ʢʘʤʝʨʳ, ʪ.ʝ. ʫʧʘʩʪʴ 

ʥʘ ʜʥʦ ʚ ʪʦʯʢʝ 2, ʟʘ ʪʦ ʞʝ ʩʘʤʦʝ ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʚʦʟʜʫʭ ʧʨʦʥʦʩʠʪ ʝʝ ʧʦ 

ʜʣʠʥʝ ʢʘʤʝʨʳ, ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ 

 Ὤ

ὺ̐

ὰ

ὺ̃
ȟ 

(1.1) 

ʛʜʝ h ï ʚʳʩʦʪʘ ʦʪʩʪʦʡʥʦʡ ʢʘʤʝʨʳ, ʤ; 

 l ï ʜʣʠʥʘ ʦʪʩʪʦʡʥʦʡ ʢʘʤʝʨʳ, ʤ; 

vʧ ï ʩʢʦʨʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʘʜʝʥʠʷ ʧʳʣʠʥʢʠ, ʤ/ʩ; 

vʚ ï ʩʢʦʨʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʧʦ ʢʘʤʝʨʝ, ʤ/ʩ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʳʣʝʦʩʘʜʠʪʝʣʴʥʦʡ 

ʢʘʤʝʨʳ, ʫʤʥʦʞʝʥʥʘʷ ʥʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ 

ʦʙʲʝʤʫ ʧʨʦʭʦʜʷʱʝʛʦ ʚʦʟʜʫʭʘ 

 ὬϽὦϽὺ̃ ὗ, (1.2) 

ʛʜʝ b ï ʰʠʨʠʥʘ ʦʪʩʪʦʡʥʦʡ ʢʘʤʝʨʳ, ʤ; 

 Q ï ʦʙʝ̡ʤ ʚʦʟʜʫʭʘ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʦʪʩʪʦʡʥʫʶ ʢʘʤʝʨʫ, ʤ3/ʩ. 

h

1

2

l

b
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ɺ ʨrʘʟʠʚ ʠʟ ʫʨʘʚʥʝʥʠʷ (1.2) h ʠ ʧʦʜʩʪʘʚʠʚ ʝʛʦ ʚ ʫʨʘʚʥʝʥʠʝ (1.1) ʧʦʩʣʝ 

ʩʦʢʨʘʱʝʥʠʡ ʧʦʣʫʯʠʤ 

 
ὰ

ὗ

ὦϽὺ̃
ȟ 

(1.3) 

 
ὦ

ὗ

ὰϽὺ̐
Ȣ 

(1.4) 

ʋʨʘʚʥʝʥʠʷ (1.3) ʠ (1.4) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʟʘʜʘʥʥʳʭ ʦʙʲʝʤʘʭ ʚʦʟʜʫʭʘ 

(Q) ʠ ʠʤʝʶʱʠʭʩʷ ʩʚʝʜʝʥʠʡ ʦ ʩʢʦʨʦʩʪʠ ʧʘʜʝʥʠʷ ʧʳʣʠʥʦʢ (vʧ) ʜʣʠʥʘ ʦʪʩʪʦʡʥʦʡ 

ʢʘʤʝʨʳ (l) ʜʦʣʞʥʘ ʙʳʪʴ ʪʝʤ ʤʝʥʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʝʝ ʰʠʨʠʥʘ (b). 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʘʜʝʥʠʷ ʧʳʣʠʥʢʠ ʙʫʜʝʪ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ 

ʙʦʣʴʰʝ ʫʜʝʣʴʥʳʡ ʚʝʩ ʠ ʝʝ ʨʘʟʤʝʨʳ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʠʣʫ, ʢʦʪʦʨʘʷ 

ʟʘʩʪʘʚʣʷʝʪ ʧʘʜʘʪʴ ʧʳʣʠʥʢʫ. 

ʆʜʥʘʢʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʥʝʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʚʦʟʜʫʭʝ ʤʝʣʢʦʡ 

ʠ/ʠʣʠ ʣʝʛʢʦʡ ʧʳʣʠ, ʩʢʦʨʦʩʪʴ ʧʘʜʝʥʠʷ (vʧ) ʢʦʪʦʨʦʡ ʦʯʝʥʴ ʥʠʟʢʘʷ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʦʪʩʪʦʡʥʦʡ ʢʘʤʝʨʳ (l ʠ b). 

ɺ ʰʘʭʪʘʭ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʚʦʟʤʦʞʥʦ ʪʘʤ, 

ʛʜʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʙʦʣʴʰʠʭ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʬʘʙʨʠʢʘʭ. 

ʈʘʟʣʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʬʠʣʴʪʨʦʚ ʠ ʧʨʦʤʳʚʢʘ ʚʦʟʜʫʭʘ ʠʤʝʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʢʦʤʧʘʢʪʥʦʩʪʠ ʧʝʨʝʜ ʧʳʣʝʦʩʘʜʠʪʝʣʴʥʳʤʠ ʢʘʤʝʨʘʤʠ, ʧʦʵʪʦʤʫ 

ʠʤʝʥʥʦ ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ. 

ʇʦ ʩʫʱʝʩʪʚʫ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʠʣʴʪʨʳ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ: 

- ʢʦʥʪʘʢʪʥʳʝ ʬʠʣʴʪʨʳ (ʬʠʣʴʪʨʳ ʩʢʦʣʴʟʷʱʝʛʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ), 

- ʩʫʭʠʝ ʩʢʚʦʟʥʳʝ ʬʠʣʴʪʨʳ, 

- ʚʣʘʞʥʳʝ ʩʢʚʦʟʥʳʝ ʬʠʣʴʪʨʳ. 

ʇʨʠ ʧʝʨʚʳʭ ʚʦʟʜʫʭ ʩʢʦʣʴʟʠʪ ʚʜʦʣʴ ʥʝʢʦʪʦʨʦʡ ʰʝʨʦʭʦʚʘʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʦʩʪʘʚʣʷʷ ʥʘ ʥʝʡ ʯʘʩʪʴ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʝʤ ʧʳʣʠ. ʇʨʠ ʚʪʦʨʦʤ ʠ 

ʪʨʝʪʴʝʤ ʪʠʧʝ ʬʠʣʴʪʨʦʚ ʚʦʟʜʫʭ ʧʨʦʭʦʜʠʪ ʩʢʚʦʟʴ ʬʠʣʴʪʨʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ, 

ʯʝʤ ʠ ʦʯʠʱʘʝʪʩʷ ʦʪ ʧʳʣʠ. 
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ʂʦʥʪʘʢʪʥʳʝ ʬʠʣʴʪʨʳ ʠʟʛʦʪʦʚʣʷʶʪ ʠʟ ʧʦʣʦʪʥʠʱ ʚʦʨʩʠʩʪʦʡ ʪʢʘʥʠ (ʯʘʱʝ 

ʚʩʝʛʦ ʙʫʤʘʟʝʠ), ʥʘʪʷʥʫʪʳʭ ʚ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʦʥʠ ʦʙʨʘʟʫʶʪ ʫʟʢʠʝ ʟʠʛʟʘʛʦʦʙʨʘʟʥʳʝ ʧʨʦʭʦʜʳ ʜʣʷ ʚʦʟʜʫʭʘ. ɺʦʨʩʠʩʪʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʪʢʘʥʠ ʦʙʨʘʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʥʘʠʙʦʣʴʰʝʛʦ ʪʨʝʥʠʷ ʚʦʟʜʫʭʘ ʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʪʢʘʥʠ (ʨʠʩʫʥʦʢ 1.20), ʩʢʦʣʴʟʷ ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʚʦʟʜʫʭ ʦʩʪʘʚʣʷʝʪ 

ʤʝʞʜʫ ʚʦʨʩʠʥʢʘʤʠ ʯʘʩʪʴ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʝʤ ʧʳʣʠ. 

 

ʈʠʩʫʥʦʢ 1.20 ï ʉʭʝʤʘ ʢʦʥʪʘʢʪʥʦʛʦ ʬʠʣʴʪʨʘ 

 

ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʤʘʣʳʡ ʦʯʠʱʘʶʱʠʡ ʵʬʬʝʢʪ, ʧʨʝʠʤʫʱʝʩʪʚʦ ï 

ʦʯʝʥʴ ʤʘʣʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʦʢʘʟʳʚʘʝʤʦʝ ʜʚʠʞʫʱʝʤʫʩʷ ʚʦʟʜʫʭʫ. ʇʦʵʪʦʤʫ ʦʥ 

ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʩʠʩʪʝʤʘʭ ʚʝʥʪʠʣʷʮʠʠ, ʨʘʙʦʪʘʶʱʠʭ ʙʝʟ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʙʫʜʠʪʝʣʝʡ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ. 

ʉʢʚʦʟʥʳʝ ʬʠʣʴʪʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ. ɼʣʷ ʩʫʭʠʭ 

ʩʢʚʦʟʥʳʭ ʬʠʣʴʪʨʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʘʪʝʨʠʘʣʳ: 

- ʪʢʘʥʴ (ʙʫʤʘʟʝʷ, ʤʠʪʢʘʣʴ, ʢʠʩʝʷ ʠʣʠ ʯʘʱʝ ʤʝʰʢʦʚʠʥʘ); 

- ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʘʷ ʚʘʪʘ; 

- ʜʨʝʚʝʩʥʘʷ ʰʝʨʩʪʴ (ʪʦʥʢʠʝ, ʫʟʢʦʧʦʣʦʩʥʳʝ ʫʧʘʢʦʚʦʯʥʳʝ ʩʪʨʫʞʢʠ); 

- ʧʨʦʤʳʪʳʝ ʛʘʨʴ, ʰʣʘʢ ʠʣʠ ʢʦʢʩ; 

- ʱʝʙʝʥʢʘ ʢʠʨʧʠʯʥʘʷ; 

- ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʜʨʫʛʠʝ. 
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ɺʦ ʚʩʝʭ ʢʦʥʩʪʨʫʢʮʠʷ ʩʢʚʦʟʥʳʭ ʬʠʣʴʪʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʬʠʣʴʪʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʨʠʩʪʦʩʪʴ ʝʝ ʤʘʩʩʳ ʚ ʢʘʞʜʦʤ ʢʫʩʢʝ 

ʠ ʧʦʨʠʩʪʦʩʪʴ ʚʩʝʡ ʟʘʛʨʫʟʢʠ ʚ ʮʝʣʦʤ. 

ʊʢʘʥʝʚʳʝ ʬʠʣʴʪʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʚʠʜʝ ʧʣʦʩʢʦʩʪʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʥʘʪʷʛʠʚʘʝʤʳʭ (ʩʲʝʤʥʦ) ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʯʘʩʪʠʯʥʦ 

ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʝʛʦ (ʨʠʩʫʥʦʢ 1.21). ʊʢʘʥʝʚʳʝ ʧʦʣʦʪʥʠʱʘ ʧʝʨʝʛʦʨʘʞʠʚʘʶʪ 

ʚʦʟʜʫʭʫ ʧʫʪʴ ʠ ʚʳʥʫʞʜʘʶʪ ʝʛʦ ʧʨʦʭʦʜʠʪʴ ʩʢʚʦʟʴ ʪʢʘʥʴ. 

 

ʈʠʩʫʥʦʢ 1.21 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʢʘʥʝʚʳʭ ʬʠʣʴʪʨʦʚ ʚ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʢʘʭ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʫʯʘʩʪʢʘ 

 

ɸʥʘʣʦʛʠʯʥʳʡ ʧʨʠʥʮʠʧ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʜʣʷ ʬʠʣʴʪʨʦʚ 

ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ (ʩʢʨʫʙʙʝʨʦʚ). ɺ ʥʠʭ ʚ ʮʝʣʷʭ ʥʘʠʙʦʣʴʰʝʛʦ 

ʵʬʬʝʢʪʘ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʠ ʵʢʦʥʦʤʠʠ ʤʝʩʪʘ ʠ ʨʘʟʤʝʱʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʇʝʨʝʤr ʯʢʘ

ʊʢʘʥʝʚrʡ ʬʠʣɹʪʨ

ʉʚʝʞʘ̫ ʩʪʨʫ̫ ʚʦʟʜʫʭʘ

ʀʩʭʦʜ̫ ʘɦ̫ ʩʪʨʫ̫ 

ʚʦʟʜʫʭʘ

ɺʦʟʜʫʭʦʚʦʜ

ɺʝʥʪʠʣ̫ʪʦʨ ʤʝʩʪʥʦʛʦ 

ʧʨʦʚʝʪʨʠʚʘʥʠ̫

ʇʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ
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ʬʠʣʴʪʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʚʦʟʤʦʞʥʦ ʤʘʣʦʡ ʧʣʦʱʘʜʠ ʨʘʤʫ, ʚ ʢʦʪʦʨʦʡ 

ʨʘʟʤʝʱʘʶʪ ʬʠʣʴʪʨʳ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʟʠʛʟʘʛʦʦʙʨʘʟʥʦ (ʨʠʩʫʥʦʢ 1.22). 

 

ʈʠʩʫʥʦʢ 1.22 ï ʉʭʝʤʘ ʢʦʥʪʘʢʪʥʦʛʦ ʬʠʣʴʪʨʘ 

 

ɺʩʪʨʝʯʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʬʠʣʴʪʨʦʚ ʜʨʝʚʝʩʥʳʭ, ʢʦʢʩʦʚʳʭ, ʰʣʘʢʦʚʳʭ, 

ʛʨʘʝʚʳʭ, ʱʝʙʥʝʚʳʭ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ. ɺʩʝ ʵʪʠ ʬʠʣʴʪʨʳ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʜʥʦʨʦʜʥʳ. ʄʝʞʜʫ ʜʚʫʤʷ ʨʘʤʢʘʤʠ ʥʘʪʷʥʫʪʳ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʝʪʢʠ, ʚʥʫʪʨʠ 

ʧʦʤʝʱʘʝʪʩʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʪʦʣʩʪʳʤ ʩʣʦʝʤ ʬʠʣʴʪʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ. ʈʘʤʢʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʚʠʜʝ ʩʪʝʥʢʠ ʥʘ ʧʫʪʠ ʧʦʪʦʢʘ ʬʠʣʴʪʨʫʝʤʦʛʦ ʚʦʟʜʫʭʘ. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʝʪʢʘʤʠ ʜʝʣʘʝʪʩʷ ʜʣʷ ʜʨʝʚʝʩʥʦʡ ʰʝʨʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 75 ʤʤ, 

ʜʣʷ ʢʦʢʩʦʚʳʭ, ʛʨʘʝʚʳʭ, ʰʣʘʢʦʚʳʭ ʠ ʱʝʙʝʥʦʯʥʳʭ 150-200 ʤʤ. ʉʝʪʦʯʥʳʝ 

ʨʘʤʢʠ ʩʪʘʚʷʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʠʣʠ ʧʦʜ ʥʝʙʦʣʴʰʠʤ ʫʛʣʦʤ, ʚ ʧʣʘʥʝ ʦʥʠ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʦʜʥʫ ʧʣʦʩʢʫʶ ʩʪʝʥʢʫ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʦ ʟʫʙʯʘʪʫʶ (ʨʠʩʫʥʦʢ 

1.23), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʨʘʟʤʝʨ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 1.23 ï ʉʭʝʤʘ ʟʘʛʨʫʟʦʯʥʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʬʠʣʴʪʨʘ 
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ʆʧʠʩʘʥʥʳʝ ʚʳʰʝ ʬʠʣʴʪʨʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʫʭʠʝ, ʥʦ 

ʠ ʢʘʢ ʚʣʘʞʥʳʝ, ʦʨʦʰʘʝʤʳʝ ʚʦʜʦʡ. ɼʣʷ ʵʪʦʛʦ ʚ ʪʦʣʱʝ ʬʠʣʴʪʨʦʚʦʡ ʟʘʛʨʫʟʢʠ 

ʤʝʞʜʫ ʩʝʪʢʘʤʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ ʪʨʫʙʘ ʩ ʦʪʚʝʨʩʪʠʷʤʠ, ʚ 

ʢʦʪʦʨʫʶ ʧʦʩʪʫʧʘʝʪ ʚʦʜʘ (ʨʠʩʫʥʦʢ 1.24). 

 

ʈʠʩʫʥʦʢ 1.24 ï ʉʭʝʤʘ ʟʘʛʨʫʟʦʯʥʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʬʠʣʴʪʨʘ 

 

ɼʣʷ ʫʚʣʘʞʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʬʠʣʴʪʨʦʚ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ 

ʩʦʨʪʘ ʥʝʛʫʩʪʝʶʱʠʭ ʤʘʩʝʣ. ʇʨʠ ʵʪʦʤ ʬʠʣʴʪʨ r ʚʳʧʦʣʥʷʶʪʩʷ ʠʟ ʤʝʪʘʣʣʘ. 

ʂʦʥʩʪʨʫʢʮʠʠ ʤʘʩʣʷʥʳʭ ʬʠʣʴʪʨʦʚ ʚ ʦʙʱʝʤ ʚʠʜʝ ʩʦʩʪʦʷʪ ʠʟ ʧʣʦʩʢʠʭ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʨʦʙʦʢ, ʟʘʪʷʥʫʪʳʭ ʩʝʪʢʘʤʠ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʣʠʩʪʘʤʠ ʩ 

ʦʪʚʝʨʩʪʠʷʤʠ. ʄʝʞʜʫ ʩʝʪʢʘʤʠ ʟʘʩʳʧʘʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʬʠʣʴʪʨʦʚʘʷ ʟʘʛʨʫʟʢʘ. 

ʏʘʱʝ ʚʩʝʛʦ ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʦʪʢʠʭ ʪʦʥʢʦʩʪʝʥʥʳʭ ʞʝʣʝʟʥʳʭ ʦʤʝʜʥʝʥʥʳʭ 

ʪʨʫʙʦʯʝʢ ʜʠʘʤʝʪʨʦʤ 8-12 ʤʤ. ɼʣʠʥʘ ʦʪʨʝʟʢʦʚ ʨʘʚʥʘ ʠʭ ʜʠʘʤʝʪʨʫ. ɿʘʛʨʫʟʢʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʙʝʩʧʦʨʷʜʦʯʥʦ ʠ ʦʙʨʘʟʫʝʪ ʩʣʦʞʥʫʶ ʣʘʙʠʨʠʥʪʦʚʫʶ ʧʨʝʛʨʘʜʫ ʜʣʷ 

ʟʘʧʳʣʝʥʥʦʛʦ ʚʦʟʜʫʭʘ. ʅʘ 1 ʤ2 ʣʦʙʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʠʣʴʪʨʘ ʧʨʠʭʦʜʠʪʩʷ 

ʦʢʦʣʦ 12 ʤ2 ʬʠʣʴʪʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʤʘʯʠʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 

ʧʦʛʨʫʞʝʥʠʷ ʢʘʞʜʦʡ ʨʘʙʦʯʝʡ ʷʯʝʡʢʠ ʚ ʨʝʟʝʨʚʫʘʨ ʩ ʤʘʩʣʦʤ. ɿʘʛʨʷʟʥʝʥʥʳʝ 

ʯ̫ʝʡʢʠ ʦʯʠʱʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʧʦʣʦʩʢʘʥʠʝʤ ʚ ʛʦʨʷʯʝʤ ʩʦʜʦʚʦʤ ʨʘʩʪʚʦʨʝ. 

ɼʨʫʛʦʡ ʪʠʧ ʤʘʩʣʷʥʳʭ ʬʠʣʴʪʨʦʚ ʩʦʙʠʨʘʝʪʩʷ ʠʟ ʦʪʜʝʣʴʥʳʭ ʚʳʥʠʤʘʝʤʳʭ 

ʷʯʝʝʢ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʦʩʳ ʰʪʘʤʧʦʚʘʥʥʦʛʦ 

ʤʝʪʘʣʣʘ (ʨʠʩʫʥʦʢ 1.25). 

ʘ) ʙ)



41 

 

ʈʠʩʫʥʦʢ 1.25 ï ʉʭʝʤʘ ʵʣʝʤʝʥʪʘ (ʚʳʥʠʤʘʝʤʦʡ ʷʯʝʡʢʠ) ʤʘʩʣʷʥʦʛʦ ʬʠʣʴʪʨʘ 

 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʨʠʥʮʠʧ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʦʪ ʧʳʣʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʧʨʦʤʳʚʢʝ ʨʘʩʧʳʣʝʥʥʦʡ ʚʦʜʦʡ. ʇʳʣʠʥʢʠ, ʩʤʦʯʝʥʥʳʝ 

ʢʘʧʝʣʴʢʘʤʠ ʚʦʜʳ, ʧʘʜʘʶʪ ʥʘ ʧʦʯʚʫ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʠʣʠ ʜʥʦ 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ. ɺʳʧʫʩʢ ʚʦʜʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʢʦʥʩʪʨʫʢʮʠʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʬʦʨʩʫʥʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʬʦʨʩʫʥʢʠ 

ʚʦʜʘ ʧʦʜʘʝʪʩʷ ʧʦʜ ʨʘʟʣʠʯʥʳʤ ʜʘʚʣʝʥʠʝʤ (ʦʪ 1 ʜʦ 2 ʘʪʤ). ʌʦʨʩʫʥʢʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʝʨʝʢʨʳʚʘʣʦʩʴ ʚʩʝ ʧʦʧʝʨʝʯʥʦʝ 

ʩʝʯʝʥʠʝ. 

ʇʨʠ ʧʳʣʝʦʯʠʩʪʢʝ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪ ʵʣʝʢʪʨʦʬʠʣʴʪʨʳ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʫʣʘʚʣʠʚʘʶʪ ʩʘʤʳʝ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ [35]. ʆʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʚʳʩʦʢʦʟʘʪʨʘʪʥʦ ʠ ʚʟʨʳʚʦʦʧʘʩʥʦ, ʧʦʵʪʦʤʫ ʦʥʠ ʚ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝ 

ʚʩʪʨʝʯʘʝʪʩʷ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʢʘʢ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ [30], ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ [28, 31-34] ʧʦʩʚʷʱʝʥʳ ʢʦʥʩʪʨʫʢʮʠʷʤ 

ʬʦʨʩʫʥʦʢ, ʨʘʩʭʦʜʘʤ ʚʦʜʳ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʜʘʚʣʝʥʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʵʪʦ 

ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʨʩʫʥʦʢ ʥʘ 

ʜʣʠʪʝʣʴʥʦʤ ʧʨʦʪʷʞʝʥʠʠ ʚʨʝʤʝʥʠ. 

ɼʘʥʥʳʝ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʙʠʥʘʮʠʷʭ ʠ ʩʦʯʝʪʘʥʠʷʭ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ, 

ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ, ʚʤʦʥʪʠʨʦʚʘʥʥʳʝ ʚ 

ʛʦʨʥʦʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠʣʠ ʚ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ). 
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1.6 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ ʧʦ 

ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʧʨʠ ʠʭ ʧʨʦʭʦʜʢʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʫʛʣʝʜʦʙʳʯʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʳʭ 

ʫʨʦʚʥʝʡ ʟʘʧʳʣʝʥʥʦʩʪʠ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʝʣʠʯʠʥʦʡ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʦʙʝʩʧʳʣʠʚʘʥʠʷ, 

ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʧʳʣʝʚʦʡ ʜʠʥʘʤʠʢʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʙʘʡʥʦʚ ʠ ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʥʠʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʧʳʣʝʦʪʩʦʩʦʚ ʪʨʝʙʫʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʥʘʪʫʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢ ʢʘʢ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʫʯʠʪʳʚʘʝʪ 

ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʠʠ ʪʫʧʠʢʦʚʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʘʚʘʨʠʡʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʬʠʙʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ 

ʘʩʧʠʨʘʮʠʦʥʥʦʛʦ ʧʳʣʝʫʜʘʣʝʥʠʷ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʫʛʦʣʴʥʳʭ 

ʰʘʭʪ, ʘ ʪʘʢʞʝ ʘʜʘʧʪʘʮʠʠ ʵʪʠʭ ʩʠʩʪʝʤ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʩʧʦʩʦʙʘʤ ʠ ʩʭʝʤʘʤ 

ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʧʳʣʝʚʦʡ ʜʠʥʘʤʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1. ʠʩʩʣʝʜʦʚʘʪʴ ʘʵʨʦʜʠʥʘʤʠʢʫ ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʝʚ ʫʛʦʣʴʥʳʭ ʰʘʭʪ; 

2. ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ 

ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʟʘʙʦʝʚ; 

3. ʠʩʩʣʝʜʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʭʝʤ, ʩʧʦʩʦʙʦʚ ʠ ʨʝʞʠʤʦʚ ʚʝʥʪʠʣʷʮʠʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʟʘʙʦʝʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʩʠʩʪʝʤʳ 

ʧʳʣʝʦʪʩʦʩʦʚ, ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ; 

4. ʠʩʩʣʝʜʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʠʩʪʝʤ ʧʳʣʝʦʪʩʦʩʦʚ, ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ; 
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5. ʧʨʦʚʝʩʪʠ ʰʘʭʪʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩʠʩʪʝʤ ʧʳʣʝʦʪʩʦʩʦʚ, ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ 

ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʠ ʫʪʦʯʥʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʠʢ; 

6. ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʧʳʣʝʦʪʩʦʩʦʚ ʩ ʫʯʝʪʦʤ ʩʠʩʪʝʤʳ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʧʨʦʭʦʜʯʝʩʢʠʭ 

ʟʘʙʦʝʚ. 

7. ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʠʩʪʝʤʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʝʚ ʩ ʫʯʝʪʦʤ ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʢʦʤʙʘʡʥ 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʭ ʩʠʩʪʝʤ. 

 

 

ɺʳʚʦʜʳ 

1. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʫʛʣʝʜʦʙʳʯʠ ʚ 

ʈʦʩʩʠʠ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʜʦʙʳʯʝʡ 

ʫʛʣʷ. ʇʨʠʨʦʩʪ ʜʦʙʳʯʠ ʫʛʣʷ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʈʌ ʝʞʝʛʦʜʥʦ ʚ 

ʩʨʝʜʥʝʤ ʨʘʚʝʥ 1 % (+ 1 ʤʣʥ ʪʦʥʥ). ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʠ ʩʥʠʞʝʥʠʝ 

ʥɻʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʟʘʤʝʜʣʠʣʠ ʨʦʩʪ ʜʦʙʳʯʠ ʫʛʣʷ, ʥʦ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʦʞʠʜʘʝʪʩʷ ʨʦʩʪ ʠ ʧʝʨʝʭʦʜ ʥʘ ʩʦʚʨʝʤʝʥʥʦʝ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʛʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ). ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʦʩʪʫ ʧʦʩʪʫʧʣʝʥʠʷ 

ʧʳʣʠ ʚ ʨʫʜʥʠʯʥʫʶ ʘʪʤʦʩʬʝʨʫ. 

2. ʇʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʨʘʙʦʯʠʭ, ʟʘʥʷʪʳʭ ʧʦʜʟʝʤʥʦʡ 

ʜʦʙʳʯʝʡ ʫʛʣʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʷʚʣʷʶʪʩʷ ʚʨʝʜʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʠ 

ʚʩʝʭ ʛʦʨʥʦʨʘʙʦʯʠʭ ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʪ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʩʪʨʘʜʘʶʪ 

ʧʨʦʭʦʜʯʠʢʠ ʠ ʛʦʨʥʦʨʘʙʦʯʠʝ ʦʯʠʩʪʥʦʛʦ ʟʘʙʦʷ. ɺʝʜʫʱʫʶ ʛʨʫʧʧʫ 

ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʝ ʫʛʣʷ 

ʬʦʨʤʠʨʫʶʪ ʘʵʨʦʟʦʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʠʙʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʰʫʤ ʠ 

ʪʷʞʝʩʪʴ ʪʨʫʜʘ. ʇʨʠ ʵʪʦʤ ʨʫʜʥʠʯʥʘʷ ʧʳʣʴ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʨʝʜʥʳʤ 

(ʧʨʠʚʦʜʷʱʠʤ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ), ʥʦ ʠ ʦʧʘʩʥʳʤ 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ. ɺ ʩʣʫʯʘʝ ʚʟʨʳʚʘ ʤʝʪʘʥʘ ʫʛʦʣʴʥʘʷ ʧʳʣʴ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʫʛʫʙʣʷʝʪ ʧʦʩʣʝʜʩʪʚʠʷ ʘʚʘʨʠʠ, ʧʝʨʝʚʦʜʷ ʝʝ ʚ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʩ ʤʥʦʛʦʤʠʣʣʠʘʨʜʥʳʤʠ ʫʙʳʪʢʘʤʠ ʠ ʧʦʪʝʨʝʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

3. ʇʨʠ ʚʝʜʝʥʠʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ 

ʧʨʠʤʝʥʷʶʪʩʷ ʘʩʧʠʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʳʣʝʫʜʘʣʝʥʠʷ, ʦʪʣʠʯʘʶʱʠʝʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʧʳʣʝʦʪʩʦʩʘ ʥʝʦʙʭʦʜʠʤʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʰʘʭʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʭʝʤ ʠ ʩʧʦʩʦʙʦʚ ʧʨʦʚʝʪʨʠʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʧʳʣʝʥʥʦʩʪʠ ʠ ʜʠʩʧʝʨʩʥʦʛʦ ʩʦʩʪʘʚʘ ʧʳʣʠ. 

4. ʅʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠ 

ʜʦʩʪʠʞʠʤʳʡ ʫʨʦʚʝʥʴ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʟʘʙʦʷʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʚ 3-18 ʨʘʟ ʚʳʰʝ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʚʩʝʭ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʷʭ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʩʝʛʦʜʥʷ. 

5. ɸʥʘʣʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ (ʠʣʠ ʩʢʨʫʙʙʝʨʦʚ) 

ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ ʢʘʢ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʚʦʟʜʫʭʦʟʘʙʦʨʥʳʭ ʧʘʪʨʫʙʢʦʚ, ʪʘʢ ʠ ʧʦ 

ʩʧʦʩʦʙʘʤ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʦʪ ʧʳʣʠ. 
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ɻʃɸɺɸ 2. ʀʉʉʃɽɼʆɺɸʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ 

ɸʉʇʀʈɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ ʆɹɽʉʇʓʃʀɺɸʅʀʗ ɺ 

ʇʆɼɻʆʊʆɺʀʊɽʃʔʅʓʍ ɿɸɹʆʗʍ 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʢʘʭ ʩ ʩʠʩʪʝʤʘʤʠ ʘʩʧʠʨʘʮʠʠ ʠ ʦʨʦʰʝʥʠʷ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ 

ʩʦʚʤʝʩʪʥʦ. 

ʅʘʪʫʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʰʘʭʪʘʭ çʀʤ. ʉ.ʄ. ʂʠʨʦʚʘè, 

çʀʤ. 7 ʅʦʷʙʨʷ ï ʅʦʚʘʷè ʠ çʊʘʣʜʠʥʩʢʘʷ-ɿʘʧʘʜʥʘʷ 2è. 

 

2.1 ʈʘʟʨʘʙʦʪʢʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʨʫʜʥʠʯʥʦʡ 

ʘʪʤʦʩʬʝʨʳ ʧʨʠ ʧʨʦʭʦʜʢʝ ʪʫʧʠʢʦʚʳʭ ʛʦʨʥʳʭ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʧʨʠ ʚʝʜʝʥʠʠ ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ. ʈʘʟʨʘʙʦʪʢʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʙʦʨʘ ʤʝʨʦʧʨʠʷʪʠʡ 

ʦʙʝʩʧʝʯʝʥʠʷ ʘʵʨʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʛʦʣʴʥʳʭ ʰʘʭʪ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʩʦʩʪʘʚʣʝʥʘ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʟʜʝʣʘʭ 1.4-1.5. ɺ 

ʦʩʥʦʚʫ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʣʦʞʝʥʳ ʨʘʟʣʠʯʠʷ ʧʦ ʙʘʟʦʚʳʤ 

ʧʨʠʥʮʠʧʘʤ ʜʝʡʩʪʚʠʷ ʫʣʘʚʣʠʚʘʥʠʷ ʧʳʣʠ, ʤʝʩʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚ 

ʧʳʣʝʦʪʩʦʩʘ (ʧʳʣʝ ʦʩʘʞʜʝʥʠʷ ʠʣʠ ʫʣʘʚʣʠʚʘʥʠʷ) ʠ ʤʝʩʪʫ ʚ ʩʠʩʪʝʤʝ ʰʘʭʪʥʦʡ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʝʪʠ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʫʯʘʩʪʢʘ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ (ʪʘʙʣʠʮʘ 2.1) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʝʞʠʪ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʩʥʠʞʝʥʠʶ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʧʨʠ ʠʭ 

ʧʨʦʭʦʜʢʝ. 

ʇʝʨʚʳʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʠʟʥʘʢ ʢʘʩʘʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʩ ʫʯʝʪʦʤ ʝʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ 
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ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ. ʉʪʘʮʠʦʥʘʨʥʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʥʪʠʨʫʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʚʝʜʝʥʠʷ ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʅʝʩʪʘʮʠʦʥʘʨʥʳʝ ʫʩʪʘʥʦʚʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʙʘʡʥʘʭ 

ʠʣʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʤʝʨʝ 

ʧʨʦʜʚʠʞʝʥʠʷ ʟʘʙʦʷ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ 1.5. 

ʇʳʣʝʦʪʩʘʩʳʚʘʶʱʠʝ ʫʩʪʘʥʦʚʢʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʩʪʨʦʝʥʥʳʝ ʚ 

ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʠʠ ʠʣʠ ʚ ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ ʠ ʥʘ ʚʳʥʦʩʥʳʝ 

(ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʚʦʟʜʫʭʘ). 

ɺʩʪʨʘʠʚʘʝʤʳʝ ʫʩʪʘʥʦʚʢʠ ʚ ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʚʩʘʩʳʚʘʶʱʝʤ ʩʧʦʩʦʙʝ ʧʨʦʚʝʪʨʠʚʘʥʠʷ, ʧʨʠʤʝʨ ʪʘʢʦʡ ʩʭʝʤʳ, 

ʧʨʠʤʝʥʷʝʤʦʡ ʥʘ ʫʛʦʣʴʥʦʡ ʰʘʭʪʝ çʍʘʢʘʩʩʢʘʷè ʚ ʈʦʩʩʠʠ, ʧʨʠʚʝʜʝʥ ʚ ʨʘʙʦʪʝ 

[24]. ʇʝʨʝʜ ʚʝʥʪʠʣʷʪʦʨʦʤ ʤʝʩʪʥʦʛʦ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʘʷ ʫʩʪʘʥʦʚʢʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʪʷʛʠ ʟʜʝʩʴ ʥʝ 

ʧʨʠʤʝʥʷʶʪʩʷ, ʦʜʥʘʢʦ ʧʦ ʚʦʟʜʫʭʦʚʦʜʫ ʜʚʠʞʝʪʩʷ ʧʳʣʝ- ʛʘʟʦʚʦʟʜʫʰʥʘʷ ʩʤʝʩʴ, 

ʜʣʷ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʦʪʜʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʢʦʥʪʨʦʣʷ 

ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʠʩʪʝʤʳ, ʚʩʪʨʘʠʚʘʝʤʳʝ ʚ ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʢʦʤʧʘʢʪʥʳ ʠ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ 

ʫʨʦʚʝʥʴ ʟʘʧʳʣʝʥʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʝʩʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʳʣʠ. ʆʜʥʘʢʦ, 

ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʠ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ, 

ʦʙʱʘʷ ʩʭʝʤʘ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʠʯʝʩʢʠ ʥʝ ʦʧʨʝʜʝʣʝʥʳ 

ʜʣʷ ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʘʢʞʝ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

5 ʚʠʜʦʚ ʧʦ ʩʧʦʩʦʙʫ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʩʢʨʫʙʙʝʨʝ (ʦʨʦʰʝʥʠʝ, 

ʧʳʣʝʦʩʘʞʜʝʥʠʝ, ʬʠʣʴʪʨʘʮʠʠ (ʯʝʨʝʟ ʤʦʢʨʳʝ ʠ ʩʫʭʠʝ ʵʣʝʤʝʥʪʳ), ʧʨʠʤʝʥʝʥʠʝ 

ʵʣʝʢʪʨʦʬʠʣʴʪʨʘʮʠʠ). ʇʨʠʥʮʠʧʳ ʜʝʡʩʪʚʠʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʧʠʩʘʥʳ ʚ ʨʘʟʜʝʣʝ 

1.3. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʧʦʟʚʦʣʷʶʪ ʤʝʪʦʜʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʦ ʧʦʜʦʡʪʠ ʢ ʚʳʙʦʨʫ ʥʝʦʙʭʦʜʠʤʦʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʘʵʨʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʧʳʣʝʚʦʤʫ ʬʘʢʪʦʨʫ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

 

 

ʊʘʙʣʠʮʘ 2.1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʩʥʠʞʝʥʠʷ 

ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʪʫʧʠʢʦʚʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

(ʧʨʠ ʠʭ ʧʨʦʭʦʜʢʝ) 
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ʘ
ʨ
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ʥ
ʪ
ʳ

 

ʋ
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ʦ
ʚ
ʥ
ʳ
ʝ
 
ʦ
ʙ
ʦ
ʟ
ʥ

ʘ
ʯ
ʝ
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ʆ
ʙ
ʣ
ʘ
ʩ
ʪ
ʴ
 

ʧ
ʨ
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ʤ
ʝ
ʥ
ʝ
ʥ
ʠ
ʷ

 

1 2 3 4 

ʊʠʧ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʢʨʫʙʙʝʨʘ 

ʩ ʫʯʝʪʦʤ ʧʝʨʝʤʝʱʝʥʠʷ ʚʦ 

ʚʨʝʤʝʥʠ 

ʉʪʘʮʠʦʥʘʨʥʳʝ 1     

ʅʝʩʪʘʮʠʦʥʘʨʥʳʝ 
2     

ʂʣʘʩʩ 

ʄʝʩʪʦ ʚ ʩʠʩʪʝʤʝ 

ʧʨʦʚʝʪʨʠʚʘʥʠʷ 

ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʟʘʙʦʷ 

ɺʩʪʨʘʠʚʘʝʤʳʝ ʚ ʩʠʩʪʝʤʫ 

ʚʝʥʪʠʣʷʮʠʠ 

ɺʚ     

ɺʩʪʨʘʠʚʘʝʤʳʝ ʚ 

ʧʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ 

ɺʢ     

ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʝ 
ʉ     

ɺʠʜ ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 

ʌʠʣʴʪʨʳ ʤʦʢʨʳʝ 
ʬʤ     

ʌʠʣʴʪʨʳ ʩʫʭʠʝ 
ʬʩ     

ʕʣʝʢʪʨʦʬʠʣʴʪʨʳ 
ʵʬ     

 

 ï ʧʨʠʤʝʥʷʝʪʩʷ ʯʘʩʪʦ ʧʨʠ ʧʨʦʭʦʜʢʝ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 
 

 ï ʧʨʠʤʝʥʝʥʠʝ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʨʦʭʦʜʢʝ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ / ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʛʦʨʥʦʤ ʜʝʣʝ 
 

 ï ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʨʦʭʦʜʢʝ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

1 ï ʰʠʨʠʥʘ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʙʦʣʝʝ 3 ʤ ʠ ʚʳʩʦʪʘ ʙʦʣʝʝ 3 ʤ 

2 ï ʚʳʩʦʢʘʷ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ 

3 ï ʚʳʩʦʢʘʷ ʛʘʟʦʦʙʠʣʴʥʦʩʪʴ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ 

4 ï ʚʣʠʷʥʠʝ ʥʘ ʩʠʩʪʝʤʫ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʪʫʧʠʢʦʚʦʡ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ 
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ʇʨʠʤʝʨʳ ʩʭʝʤ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 

2.1. 

 

ʈʠʩʫʥʦʢ 2.1 ï ʇʨʠʤʝʨʳ ʩʭʝʤ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

 

2.2 ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʨʠʤʝʥʷʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʥʘ 

ʦʙʩʣʝʜʫʝʤʳʭ ʰʘʭʪʘʭ 

ʅʘ ʦʙʦʟʥʘʯʝʥʥʳʭ ʚʳʰʝ ʰʘʭʪʘʭ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʤʧʣʝʢʩ Sandvik 

MB670-1LH ʩ ʧʳʣʝʦʪʩʦʩʦʩʦʤ Hoeko Vent Scrubber (HCN) CFT (ʨʠʩʫʥʦʢ 2.2). 

ʏʘʩʪʴ ʚʦʟʜʫʭʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʟʘʙʦʡ ʧʦ ʚʝʥʪʠʣʷʮʠʦʥʥʦʤʫ ʩʪʘʚʫ, ʩʢʨʫʙʙʝʨ 

ʟʘʙʠʨʘʝʪ ʫ ʛʨʫʜʠ ʟʘʙʦʷ ʧʨʠ ʧʦʤʦʱʠ ʞʝʩʪʦʢʦʛʦ ʩʪʘʚʘ ʠ ʚʩʪʨʦʝʥʥʦʛʦ ʚ 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʫʶ ʫʩʪʘʥʦʚʢʫ ʚʝʥʪʠʣʷʪʦʨʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʧʫʩʢʦʤ 

ʦʯʠʱʝʥʥʦʛʦ ʦʪ ʧʳʣʠ ʚʦʟʜʫʭʘ. ɼʣʠʥʘ ʢʦʤʙʘʡʥʘ ʩʦʩʪʘʚʣʷʝʪ 11 ʤ, ʜʣʠʥʘ 

ʩʢʨʫʙʙʝʨʘ ʩ ʪʨʫʙʦʧʨʦʚʦʜʦʤ ï 6 ʤ. 

ʇʦ ʜʘʥʥʳʤ ʟʘʚʦʜʘ ï ʠʟʛʦʪʦʚʠʪʝʣ,̫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʢʨʫʙʙʝʨʘ 

(ʛʠʜʨʦʚʝʥʪʠʣʷʪʦʨʘ ES6-150HYES6-150HY, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʩʠʩʪʝʤʝ 

ʦʙʝʩʧʳʣʠʚʘʥʠʷ), ʣʝʞʠʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2,5 ʜʦ 5,0 ʤ3/ʩ, ʧʨʠ ʵʪʦʤ ʢʦʥʪʨʦʣʴ 
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ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. ɺ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʬʘʢʪʠʯʝʩʢʠʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʟʘʙʦʡ, ʩʦʩʪʘʚʣʷʝʪ 

250õ300 ʤ3/ʤʠʥ, ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʧʨʦʚʝʪʨʠʚʘʝʤʳʭ ʟʦʥ (ʤʝʩʪʥʳʭ, 

ʩʣʦʝʚʳʭ ʩʢʦʧʣʝʥʠʡ ʤʝʪʘʥʘ) ʥʘʜ ʢʦʤʙʘʡʥʦʤ ʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʝʮʠʨʢʫʣʷʮʠʠ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʩʢʨʫʙʙʝʨ. 

ʈʠʩʫʥʦʢ 2.2 ï ʉʪʨʫʢʪʫʨʘ ʩʢʨʫʙʙʝʨʘ Hoeko Vent Scrubber (HCN), 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʧʨʦʭʦʜʯʝʩʢʦʤ ʢʦʤʙʘʡʥʝ Sandvik MB670-1LH 

 

ʌʦʪʦʛʨʘʬʠʠ ʵʣʝʤʝʥʪʦʚ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʢʦʤʙʘʡʥʘ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.3. ʋʩʣʦʚʥʦ ʩʢʨʫʙʙʝʨ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ. ʇʝʨʚʘʷ 

ï ʚʩʘʩʳʚʘʶʱʠʡ ʧʘʪʨʫʙʦʢ (ʨʠʩʫʥʦʢ 2.3ʘ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʜʚʝ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ (ʚʝʨʭʥʷʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ) 

ʩʦʝʜʠʥʝʥʥʳʝ ʧʦ ʙʦʢʘʤ ʨʝʟʠʥʦʚʳʤʠ ʯʘʩʪʷʤʠ. ʇʨʠ ʦʧʫʩʢʘʥʠʠ ʢʨʝʧʠ ʠʣʠ ʧʨʠ 

ʧʦʜʥʷʪʠʠ ʩʪʨʝʣʳ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʝʯʝʥʠʷ ʠ, 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟʤʝʥʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʅʘ ʟʘʚʦʜʝ-

ʠʟʛʦʪʦʚʠʪʝʣʝ ʵʪʦ ʫʯʣʠ ʠ ʩʦʦʙʱʘʶʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʨʘʩʭʦʜʘ 

ʚʦʟʜʫʭʘ (ʨʠʩʫʥʦʢ 2.4). 

ɺʪʦʨʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʦʡ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʚʦʟʜʫʭʘ (ʬʦʨʩʫʥʢʠ 

(ʨʠʩʫʥʦʢ 2.3ʙ) ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʦʩʪʫʧʘʶʱʝʛʦ ʟʘʧʳʣʝʥʥʦʛʦ ʚʦʟʜʫʭʘ (ʧʦʪʦʢ 

ʢʘʧʝʣʴ ʥʘʧʨʘʚʣʝʥ ʥʘʚʩʪʨʝʯʫ ʜʚʠʞʫʱʝʤʫʩʷ ʚʦʟʜʫʭʫ), ʧʣʘʩʪʠʢʦʚʳʤ ʩʝʪʯʘʪʳʤ 

ʬʠʣʴʪʨʦʤ (ʨʠʩʫʥʦʢ 2.3ʚ), ʬʦʨʩʫʥʢʘʤʠ ʜʣʷ ʦʯʠʩʪʢʠ ʬʠʣʴʪʨʘ (ʨʠʩʫʥʦʢ 2.3ʛ), 

ʢʘʧʣʝʫʣʦʚʠʪʝʣʷ (ʨʠʩʫʥʦʢ 2.3ʜ)). 

ʊʨʝʪʴʷ ʯʘʩʪʴ ï ʛʠʜʨʦʚʝʥʪʠʣʷʪʦʨ ES6-150HYES6-150HY (ʨʠʩʫʥʦʢ 2.3ʝ) 

ʢʦʤʧʘʥʠʠ Korfmann, ʚʭʦʜʷʱʝʡ ʚ ʭʦʣʜʠʥʛ CFT. 

 ʘ)  ʙ)  ʚ) 

 ʛ)  ʜ)  ʝ) 

ʈʠʩʫʥʦʢ 2.3 ï ʌʦʪʦʛʨʘʬʠʠ ʚʥʝʰʥʠʭ ʵʣʝʤʝʥʪʦʚ ʩʢʨʫʙʙʝʨʘ 

 

ʈʠʩʫʥʦʢ 2.4 ï ʌʦʪʦʛʨʘʬʠʠ ʧʝʨʚʦʡ ʯʘʩʪʠ ʩʢʨʫʙʙʝʨʘ (ʘ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʨʘʙʦʪʳ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ES6-150HY ʧʨʠ ʨʘʙʦʪʝ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʙʝʟ ʧʳʣʠ ʠ ʚʦʜʳ (ʙ) 
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ʉʚʝʜʝʥʠʷ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʨʘʙʦʪʳ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʠ 

ʬʦʨʩʫʥʦʢ ʚ ʩʢʨʫʙʙʝʨʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʪʘʢʞʝ 

ʧʨʦʚʝʨʷʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʟʫʯʠʚ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʩʭʝʤʫ (ʨʠʩʫʥʦʢ 2.5), ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ 

ʢʦʤʙʘʡʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʦʨʦʰʝʥʠʷ. ɺʦʜʘ ʧʦʜʘʝʪʩʷ ʥʘ 24 

ʬʦʨʩʫʥʢʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ ʢʦʤʙʘʡʥʘ (ʙʘʨʘ), ʥʘ ʩʠʩʪʝʤʫ ʦʨʦʰʝʥʠʷ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʠʟʘʙʦʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘ 6 ʬʦʨʩʫʥʦʢ, ʦʨʦʰʘʶʱʠʭ 

ʢʦʥʚʝʡʝʨ, ʘ ʪʘʢʞʝ ʥʘ 8 ʬʦʨʩʫʥʦʢ ʩʢʨʫʙʙʝʨʘ. ɺʦʜʘ ʧʦʩʪʫʧʘʝʪ ʠʟ ʩʠʩʪʝʤʳ 

ʧʦʞʘʨʥʦ-ʦʨʦʩʠʪʝʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʭʦʜʷ ʯʝʨʝʟ 

ʬʠʣʴʪʨʳ ʠ ʥʘʩʦʩ. ɼʣʷ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʨʘʙʦʪʘʶʪ 3 ʬʦʨʩʫʥʢʠ; ʜʣʷ ʦʯʠʩʪʢʠ 

ʬʠʣʴʪʨʘ ʨʘʙʦʪʘʶʪ 5 ʬʦʨʩʫʥʦʢ; ʥʘ ʦʜʥʫ ʬʦʨʩʫʥʢʫ ï 6,2 ʣ/ʤʠʥ; ʥʘ ʨʘʙʦʪʫ 

ʚʝʥʪʠʣʷʪʦʨʘ 10 ʙʘʨ/30 ʣ/ʤʠʥ (ʟʘʧʫʩʢ ʦʪ 2 ʙʘʨ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 30 

ʙʘʨ). ʇʨʦʤʳʚʢʘ ʬʠʣʴʪʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 1 ʨʘʟ ʚ ʩʫʪʢʠ (ʚ 1 ʩʤʝʥʫ). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʙʘʡʥ ʤʦʞʝʪ ʚʝʩʪʠ ʧʨʦʭʦʜʢʫ ʙʝʟ ʨʘʙʦʪʳ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʢʨʫʙʙʝʨʘ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʪʝʢʫʱʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ 

ʢʘʢ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʝʝ ʯʘʩʪʝʡ. 
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ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ (ʜʝʧʨʝʩʩʠʠ ʛʠʜʨʦʚʝʥʪʠʣʷʪʦʨʘ, ʨʘʩʭʦʜʘ 

ʚʦʟʜʫʭʘ, ʨʘʟʨʷʞʝʥʠʷ ʥʘ ʚʩʘʩʘ, ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʦʪ ʧʳʣʠ) ʠ 

ʘʵʨʦʧʳʣʝʜʠʥʘʤʠʢʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʫʪʚʝʨʞʜʝʥʥʦʡ ʚ 

ʢʦʤʧʘʥʠʠ ɸʆ çʉʋʕʂè ʠ ʥʘ ʰʘʭʪʘʭ ʤʝʪʦʜʠʢʝ. ʇʦ ʤʝʪʦʜʠʢʘʤ [29] 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʙʦʨ ʧʳʣʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ. ʊʘʢʞʝ 

ʧʨʦʚʦʜʠʣʘʩʴ ʯʘʩʪʠʯʥʘʷ ʚʦʟʜʫʰʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʘ ̫ ʩʝ̡ʤʢʘ ʧʨʦʭʦʜʯʝʩʢʦʛʦ 

ʫʯʘʩʪʢʘ ʧʦ ʤʝʪʦʜʠʢʝ [18]. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2.6, ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ ʦʨʦʰʝʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʨʫʯʥʦʝ. ʄʘʥʦʤʝʪʨ ʧʦ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ ʦʜʠʥ ʥʘ ʚʩʝ ʬʦʨʩʫʥʢʠ, ʯʪʦ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʢʨʫʙʙʝʨʘ. 

 

ʈʠʩʫʥʦʢ 2.6 ï ʌʦʪʦʛʨʘʬʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʨʦʰʝʥʠʝʤ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʳʷʚʣʝʥ ʥʝʜʦʩʪʘʪʦʢ ʩʭʝʤʳ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʟʜʫʭʦʟʘʙʦʨʥʳʭ ʧʘʪʨʫʙʢʦʚ ʩʢʨʫʙʙʝʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ ʛʦʨʥʘʷ ʤʘʩʩʘ 

ʧʦʧʘʜʘʝʪ ʚ ʧʘʪʨʫʙʦʢ (ʨʠʩʫʥʦʢ 2.7). ɺ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʫʣʫʯʰʝʥʠʶ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʯʪʝʥ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʨʝʤʦʥʪʥʫʶ ʩʤʝʥʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʯʠʩʪʢʘ ʬʠʣʴʪʨʦʚ. ʆʜʥʘʢʦ ʧʨʠ ʚʝʜʝʥʠʠ 

ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʦʧʘʜʘʥʠʝ ʛʦʨʥʦʡ ʤʘʩʩʳ ʙʫʜʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ. 

ʂʨʘʥ ʫʧʨʘʚʣʝʥʠ̫ ʨʘʩʭʦʜʦʤ ʚʦʜr ʥʘ ʬʦʨʩʫʥʢʝ 

ʜʣ̫ ʦʯʠʩʪʢʠ ʬʠʣɹʪʨʘ

ʂʨʘʥ ʨʘʩʭʦʜʘ ʚʦʜr ʥʘ ʬʦʨʩʫʥʢʝ ʦʨʦh ʝʥʠ̫ 

ʟʘʧrʣʝʥʥʦʛʦ ʚʦʟʜʫʭʘ

ʄʘʥʦʤʝʪʨ ʜʣ̫ ʢʦʥʪʨʦʣ̫ ʥʘʧʦʨʘ ʥʘ ʚʩʝ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤr  ʢʦʤʙʘʡʥʘ
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 ʘ)  ʙ) 

ʈʠʩʫʥʦʢ 2.7 ï ʌʦʪʦʛʨʘʬʠʠ ʚʥʝʰʥʠʭ ʵʣʝʤʝʥʪʦʚ ʩʢʨʫʙʙʝʨʘ ʟʘʰʪʳʙʦʚʘʥʥʳʭ 

ʛʦʨʥʦʡ ʤʘʩʩʦʡ (ʥʘ ʬʦʪʦʛʨʘʬʠʠ (ʘ) ʚʠʜʥʦ ʧʝʨʝʢʨʳʪʠʝ ʩʝʯʝʥʠʷ ʧʘʪʨʫʙʢʘ ʚʩʘʩʘ 

ʥʘ 50 %, ʥʘ ʬʦʪʦʛʨʘʬʠʠ (ʙ) ï 80 % ʧʝʨʝʢʨʳʪʠʝ ʧʘʪʨʫʙʢʘ ʚʩʘʩʘ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʝʛʦ ʮʝʣʦʩʪʥʦʩʪʠ) 

 

2.3 ʐʘʭʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʚ 

ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʷʭ ʩ ʫʯʝʪʦʤ ʨʘʙʦʪʳ ʧʳʣʝʦʪʩʦʩʘ 

ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʰʘʭʪʘʭ ʷʚʣʷʣʠʩʴ: 

- ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʠʩʪʝʤ ʧʳʣʝʫʜʘʣʝʥʠʷ ʠ ʩʭʝʤ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʝʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʢʨʫʙʙʝʨʘ ʧʨʠ ʚʝʜʝʥʠʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ; 

- ʩʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʪʦʜʠʢʠ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʧʨʦʭʦʜʯʝʩʢʠʭ 

ʟʘʙʦʝʚ ʩ ʫʯʝʪʦʤ ʘʵʨʦʧʳʣʝʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ: 

- ʠʟʤʝʨʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʚʝʥʪʠʣʷʪʦʨʦʤ ʤʝʩʪʥʦʛʦ 

ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʚ ʧʨʠʟʘʙʦʡʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; 

- ʠʟʤʝʨʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʜʫʭʘ, ʠʩʭʦʜʷʱʝʛʦ ʠʟ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ 

ʫʩʪʘʥʦʚʢʠ, ʠ ʨʘʟʨʷʞʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʚ ʟʦʥʝ ʚʩʘʩʘ ʩʢʨʫʙʙʝʨʘ; 

- ʩʙʦʨ ʧʨʦʙ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʪʣʦʞʠʚʰʝʡʩʷ ʚ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʢʘʭ ʫʛʦʣʴʥʦʡ ʧʳʣʠ; 

- ʠʟʤʝʨʝʥʠʝ ʤʘʩʩʳ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʶʱʝʡ ʫʛʦʣʴʥʦʡ ʧʳʣʠ. 

ʊʘʢʞʝ ʧʦ ʢʦʥʪʨʦʣʴʥʳʤ ʩʝʯʝʥʠʷʤ (ʧʝʨʚʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʨʘʙʦʪʳ 

ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ ʚ ʧʣʦʩʢʦʩʪʠ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʨʦʭʦʜʯʠʢ, 
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ʫʧʨʘʚʣʷʶʱʠʡ ʧʨʦʭʦʜʯʝʩʢʠʤ ʢʦʤʙʘʡʥʦʤ, ʚʪʦʨʦʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʤ ʦʪ 

ʧʣʦʩʢʦʩʪʠ ʟʘʙʦʷ) ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʪʦʯʝʯʥʳʤ ʩʧʦʩʦʙʦʤ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʳ ʩʢʦʨʦʩʪʝʡ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʧʨʠʤʝʥʷʣʦʩʴ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

- ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ï ʘʥʝʤʦʤʝʪʨʳ ɸʇʈ-2 

(ʟʘʚʦʜʩʢʠʝ ʥʦʤʝʨʘ ˉ 1437, ˉ 1438, ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʦʚʝʨʢʝ ˉ 

041029743, ˉ 041029742); 

- ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ, ʠʟʙʳʪʦʯʥʦʛʦ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ï ʄɹɻʆ (ʟʘʚʦʜʩʢʠʝ ʥʦʤʝʨʘ ˉ 523, ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʦʚʝʨʢʝ 

ˉ 361390); 

- ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ï ʊɻʆ-2ʄʇ 

(ʟʘʚʦʜʩʢʠʝ ʥʦʤʝʨʘ ˉ 869, ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʦʚʝʨʢʝ ˉ 11.2-500); 

- ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ï CIP (ʟʘʚʦʜʩʢʠʝ ʥʦʤʝʨʘ ˉ 345, 231) ʠ 

ɸʕʈɸ (ʧʨʠʙʦʨ ʧʨʝʜʦʩʪʘʚʣʝʥ ʩʦʪʨʫʜʥʠʢʘʤʠ ɺɻʉʏ ʂʝʤʝʨʦʚʩʢʦʛʦ ɺɻʉʆ 

ʠ ɺʦʩʪʅʀʀ); 

- ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʩʩʪʦʷʥʠʷ ï 

ʨʫʣʝʪʢʘ; 

- ʜʣʷ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʳʡ ʩʤʘʨʪʬʦʥ 

SBGPS Mphone. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʰʘʭʪʝ çʀʤ. ʉ.ʄ. ʂʠʨʦʚʘè ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʢʦʥʚʝʡʝʨʥʦʡ 

ʧʝʯʠ 24-63 ʧʣʘʩʪʘ ɹʦʣʜʳʨʝʚʩʢʦʛʦ. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʟʘʙʦʡ ʧʨʦʚʝʪʨʠʚʘʝʪʩʷ 

ʚʝʥʪʠʣʷʪʦʨʦʤ ɺʄʕɺɺ-7 (ʨʘʩʯʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ Qʨʘʩʯ. =468 ʤ3/ʤʠʥ, 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʜʘʚʘʣʦʩʴ ʙʦʣʴʰʝ Qʬʘʢʪ. =566 ʤ3/ʤʠʥ). ɺʳʢʦʧʠʨʦʚʢʘ ʫʯʘʩʪʢʘ, ʛʜʝ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.8, ʘ ʥʘ ʨʠʩʫʥʢʝ 2.9 

ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʫʯʘʩʪʢʘ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʦʨʥʦʛʦ ʠ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʤʝʩʪ ʧʨʦʚʝʜʝʥʠʷ ʟʘʤʝʨʦʚ. 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʩʝʪʢʘ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ (ʬʠʣʴʪʨ) 

ʙʳʣʘ ʯʠʩʪʦʡ, ʧʦʩʪʦʨʦʥʥʠʭ ʰʫʤʦʚ ʧʨʠ ʟʘʧʫʩʢʝ ʩʢʨʫʙʙʝʨʘ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʧʨʦʭʦʜʢʝ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ 

ʨʘʙʦʪʘʣʘ ʩʠʩʪʝʤʘ ʚʟʨʳʚʦʟʘʱʠʪʥʦʛʦ ʦʨʦʰʝʥʠʷ ʥʘ ʢʦʤʙʘʡʥʝ, ʚʢʣʶʯʘʶʱʘʷ ʚ 
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ʩʝʙʷ ʦʨʦʰʝʥʠʝ ʥʘʜ ʢʦʤʙʘʡʥʦʤ ʠ ʚ ʟʦʥʝ ʨʘʙʦʪʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ 

(ʙʘʨʘ). ɺ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʪʦʥʢʦʜʠʩʧʝʨʩʥʘʷ ʚʦʜʷʥʘʷ 

ʟʘʚʝʩʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʙʣʶʜʘʣʦʩʴ ʩʚʦʙʦʜʥʦʝ ʚʠʪʘʥʠʝ ʨʫʜʥʠʯʥʦʡ ʠ 

ʩʣʘʥʮʝʚʦʡ (ʠʥʝʨʪʥʦʡ) ʧʳʣʠ, ʩʤʘʯʠʚʘʥʠʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ ʟʦʥʘʭ ʩ ʥʠʟʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʚʦʟʜʫʭʘ ʧʳʣʴ ʠ ʢʘʧʣʠ 

ʚʦʜʳ ʦʩʝʜʘʣʠ ʥʘ ʛʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʙʦʨʪʘ, ʧʦʯʚʫ ʠ ʢʨʦʚʣʶ. 

 

ʈʠʩʫʥʦʢ 2.8 ï ɺʳʢʦʧʠʨʦʚʢʘ ʩʦ ʩʭʝʤʳ ʇʃɸ ʰʘʭʪʳ çʀʤ. ʉ.ʄ. ʂʠʨʦʚʘè, ʤʝʩʪʦ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʄʝʩʪʦ 

ʧʨʦʚʝʜʝʥʠ̫ 

ʠʟʤʝʨʝʥʠʡ
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ʈʠʩʫʥʦʢ 2.9 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʥʘ ʰʘʭʪʝ çʀʤ. ʉ.ʄ. ʂʠʨʦʚʘè ʚ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʧʝʯʠ 24-64 ʠ ʨʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ ʘʵʨʦʜʠʥʘʤʠʢʠ 

 

ʀʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʧʨʠʙʦʨʘʤʠ CIP, 

ʧʦʜʚʝʰʝʥʥʳʤʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,5 ʤ ʦʪ ʢʨʦʚʣʠ, ʚ ʤʝʩʪʘʭ, ʫʢʘʟʘʥʥʳʭ ʥʘ ʩʭʝʤʝ 

(ʨʠʩʫʥʦʢ 2.19, 2.10 ʠ 2.11). ʇʨʠʙʦʨʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʢʣʶʯʘʣʠʩʴ ʚ ʤʦʤʝʥʪ 

ʟʘʧʫʩʢʘ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ 

ʮʠʢʣʘ ʨʘʙʦʪʳ ʧʦ ʧʨʦʭʦʜʢʝ (ʨʘʟʨʫʰʝʥʠʝ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ), ʚ ʩʨʝʜʥʝʤ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 3-5 ʤʠʥʫʪ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʢʦʤʙʘʡʥ ʧʨʦʰʝʣ 1 ʤ. 

ʇʦʩʣʝ ʯʝʛʦ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʠʢʣ ʢʨʝʧʣʝʥʠʷ ʛʦʨʥʦʡ 

ʚʳʨʘʙʦʪʢʠ. ɼʘʥʥʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʳʣʝʚʦʡ ʦʙʩʪʘʥʦʚʢʝ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʟʘʙʦʷ. 
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ʈʠʩʫʥʦʢ 2.10 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʥʘ ʰʘʭʪʝ çʀʤ. ʉ.ʄ. ʂʠʨʦʚʘè ʚ 

ʢʦʥʚʝʡʝʨʥʦʡ ʧʝʯʠ 24-63 ʠ ʨʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ ʧʳʣʝʚʦʡ ʜʠʥʘʤʠʢʠ 

 

 ʘ)  ʙ) 

ʈʠʩʫʥʦʢ 2.11 ï ʌʦʪʦʛʨʘʬʠʷ ʧʨʠʥʮʠʧʘ ʨʘʟʤʝʱʝʥʠʷ ʧʦʜ ʢʨʦʚʣʝʡ ʧʨʠʙʦʨʘ CIP 

(ʘ) ʠ ʚʠʪʘʶʱʝʡ ʧʳʣʠ (ʙ) ʚ ʧʨʦʭʦʜʯʝʩʢʦʤ ʟʘʙʦʝ ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʘʭ 2.2 ʠ 2.3. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʧʳʣʝʦʩʪʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ ʠʟʤʝʨʝʥʠʷ 
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ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ (ʚ 2,6 ʨʘʟ). ʆʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʞʥʦ ʧʦʩʯʠʪʘʪʴ 

ʢʘʢ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 27 %. 

 

ʊʘʙʣʠʮʘ 2.2 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʚ 

ʧʨʦʭʦʜʯʝʩʢʦʤ ʟʘʙʦʝ ʧʦ ʜʘʥʥʳʤ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ ʩ ʧʨʠʙʦʨʦʚ CIP  

ʇʨʠʙʦʨ ʇʦʷʩʥʝʥʠʷ 
ʄʘʩʩʘ, 

ʛ 

ɺʝʣʠʯʠʥʘ 

ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ 

ʧʳʣʠ 

CIP-4 
ʌʠʣʴʪʨ ˉ8 (ʠʟʤʝʨʝʥʠʝ ʙʝʟ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ) 0,0063 ȹ = 0,0009 ʛ 

ȹ = 14 %Ź ʌʠʣʴʪʨ ˉ7 (ʠʟʤʝʨʝʥʠʝ ʩ ʨʘʙʦʪʦʡ ʩʢʨʫʙʙʝʨʘ) 0,0054 

CIP-3 
ʌʠʣʴʪʨ ˉ5 (ʠʟʤʝʨʝʥʠʝ ʙʝʟ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ) 0,0086 ȹ = 0,0030 ʛ 

ȹ = 35 %Ź ʌʠʣʴʪʨ ˉ2 (ʠʟʤʝʨʝʥʠʝ ʩ ʨʘʙʦʪʦʡ ʩʢʨʫʙʙʝʨʘ) 0,0056 

CIP-2 
ʌʠʣʴʪʨ ˉ1 (ʠʟʤʝʨʝʥʠʝ ʙʝʟ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ) 0,0070 ȹ = 0,0016 ʛ 

ȹ = 23 %Ź ʌʠʣʴʪʨ ˉ4 (ʠʟʤʝʨʝʥʠʝ ʩ ʨʘʙʦʪʦʡ ʩʢʨʫʙʙʝʨʘ) 0,0054 

CIP-1 
ʌʠʣʴʪʨ ˉ9 (ʠʟʤʝʨʝʥʠʝ ʙʝʟ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ) 0,0120 ȹ = 0,0044 ʛ 

ȹ = 37 %Ź ʌʠʣʴʪʨ ˉ6 (ʠʟʤʝʨʝʥʠʝ ʩ ʨʘʙʦʪʦʡ ʩʢʨʫʙʙʝʨʘ) 0,0076 

 

ʊʘʙʣʠʮʘ 2.3 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ 

ʧʨʦʭʦʜʯʝʩʢʦʤ ʟʘʙʦʝ ʧʦ ʜʘʥʥʳʤ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ ʩ ʧʨʠʙʦʨʦʚ ɸʕʈɸ 

(ɺʦʩʪʅʀʀ) 

ʇʨʠʙʦʨ ʇʦʷʩʥʝʥʠʷ 
ʄʘʩʩʘ, 

ʛ 

ɺʝʣʠʯʠʥʘ 

ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ 

ʧʳʣʠ 

ɸʕʈɸ 

ʀʟʤʝʨʝʥʠʝ ˉ1 (ʠʟʤʝʨʝʥʠʝ ʙʝʟ ʨʘʙʦʪʳ 

ʩʢʨʫʙʙʝʨʘ) 
0,0039 

ȹ = 0,0015 ʛ 

ȹ = 38 %Ź ʀʟʤʝʨʝʥʠʝ ˉ2 (ʠʟʤʝʨʝʥʠʝ ʩ ʨʘʙʦʪʦʡ 

ʩʢʨʫʙʙʝʨʘ) 
0,0024 

 

ʆʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʳ ʬʠʣʴʪʨʦʚ ʜʦ ʠ ʧʦʩʣʝ ʥʘʪʫʨʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʧʳʣʝʥʥʦʩʪʴ ʠ ʥʘʣʠʯʠʝ ʢʘʧʝʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʩʪʦʨʦʥʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʨʘʟʤʝʱʝʥʠʶ 

ʚʦʟʜʫʭʦʚʦʜʘ (ʥʘ ʩʝʯʝʥʠʠ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʨʠʩʫʥʢʘ 2.9). ɻʦʨʥʦʨʘʙʦʯʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ ʦʪʙʦʡʢʠ ʛʦʨʥʦʡ ʤʘʩʩʳ (ʪʦʣʴʢʦ ʚ ʜʘʥʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʨʘʙʦʪʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʝʩʧʳʣʠʚʘʥʠʝ) 

ʩʪʘʨʘʶʪʩʷ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʚʦʟʜʫʭʦʚʦʜʦʤ. ʊʘʤ ʟʘ ʩʯʝʪ ʘʵʨʦʜʠʥʘʤʠʢʠ ʠ 

ʦʪʨʘʞʝʥʠʷ ʯʘʩʪʠ ʚʦʟʜʫʰʥʦʡ ʩʪʨʫʠ ʦʪ ʨʝʟʠʥʦʚʦʛʦ ʱʠʪʘ, ʧʨʠʢʨʳʚʘʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʪ ʛʦʨʥʦʡ ʤʘʩʩʳ, ʩʦʟʜʘʝʪʩʷ ʟʦʥʘ, ʢʫʜʘ ʥʝ ʧʦʧʘʜʘʶʪ ʢʘʧʣʠ ʚʦʜʳ 

ʠ ʧʳʣʴ. ɽʩʣʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩʦ ʩʪʦʨʦʥʳ ʚʳʥʦʩʘ ʧʳʣʠ ʠ ʚʣʘʛʠ ʠʟ ʦʙʣʘʩʪʠ 

ʨʘʟʨʫʰʝʥʠʷ ʤʘʩʩʠʚʘ, ʩʧʝʮʦʜʝʞʜʘ (ʧʨʦʨʝʟʠʥʝʥʥʳʝ ʢʫʨʪʢʠ) ʥʝ ʟʘʱʠʪʠʪ ʦʪ 

ʧʨʦʤʦʢʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʰʘʭʪʝ çʊʘʣʜʠʥʩʢʘʷ-ɿʘʧʘʜʥʘʷ 2è ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʜʠʘʛʦʥʘʣʴʥʦʡ ʧʝʯʠ 6907-1. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʟʘʙʦʡ ʧʨʦʚʝʪʨʠʚʘʝʪʩʷ 

ʚʝʥʪʠʣʷʪʦʨʦʤ ɺʄʕ-8 (ʨʘʩʯʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ Qʨʘʩʯ. =323 ʤ3/ʤʠʥ, 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʜʘʚʘʣʦʩʴ ʙʦʣʴʰʝ Qʬʘʢʪ. =370 ʤ3/ʤʠʥ). ɺʳʢʦʧʠʨʦʚʢʘ ʫʯʘʩʪʢʘ, ʛʜʝ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.12, ʘ ʥʘ ʨʠʩʫʥʢʝ 2.13 

ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʫʯʘʩʪʢʘ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʦʨʥʦʛʦ ʠ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʤʝʩʪ ʧʨʦʚʝʜʝʥʠʷ ʟʘʤʝʨʦʚ. 

 

ʈʠʩʫʥʦʢ 2.12 ï ɺʳʢʦʧʠʨʦʚʢʘ ʩʦ ʩʭʝʤʳ ʇʃɸ ʰʘʭʪʳ çʊʘʣʜʠʥʩʢʘʷ-ɿʘʧʘʜʥʘʷ 2è, 

ʤʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʜʠʘʛʦʥʘʣʴʥʘʷ ʧʝʯʴ 69-07-1 
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ʇʨʠ ʧʦʩʝʱʝʥʠʠ ʟʘʙʦʷ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʚ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʚʳʨʘʙʦʪʢʝ, ʩʠʩʪʝʤʘ ʧʳʣʝʫʜʘʣʝʥʠʷ ʥʝ ʨʘʙʦʪʘʣʘ. ʅʘ ʜʘʥʥʦʡ 

ʰʘʭʪʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʠ 

ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ. ʊʘʢ ʢʘʢ ʥʘ 

ʜʘʥʥʦʡ ʰʘʭʪʝ ʧʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ ʥʘʭʦʜʠʣʩʷ ʚ ʨʘʙʦʪʝ ʪʨʠ ʛʦʜʘ, ʪʦ ʧʨʠ 

ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʤʳʚʢʝ ʬʠʣʴʪʨʘ ʚ ʢʨʘʝʚʳʭ ʝʛʦ ʯʘʩʪʷʭ ʥʘʙʣʶʜʘʣʦʩʴ ʩʢʦʧʣʝʥʠʝ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʧʳʣʠ (ʨʠʩʫʥʦʢ 2.14). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʪʨʝʙʫʝʪʩʷ 

ʚʳʥʠʤʘʥʠʝ ʠ ʧʨʦʤʳʚʢʘ ʬʠʣʴʪʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʰʘʭʪʝ çʀʤ. 7 ʅʦʷʙʨʷ ï ʅʦʚʘʷè ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʙʦʡʢʝ 

26-8-13. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʟʘʙʦʡ ʧʨʦʚʝʪʨʠʚʘʝʪʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ɺʄʕ-8 

(ʨʘʩʯʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ Qʨʘʩʯ. = 858 ʤ3/ʤʠʥ, ʥʦ ʬʘʢʪʠʯʝʩʢʠ ʧʦʜʘʚʘʣʦʩʴ 

ʙʦʣʴʰʝ Qʬʘʢʪ. = 936 ʤ3/ʤʠʥ). 

 

ʈʠʩʫʥʦʢ 2.13 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʥʘ ʰʘʭʪʝ çʊʘʣʜʠʥʩʢʘʷ-ɿʘʧʘʜʥʘʷ 

2è ʚ ʜʠʘʛʦʥʘʣʴʥʦʡ ʧʝʯʠ 6907-1 ʠ ʨʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ 

 

ʅʘ ʨʠʩʫʥʢʝ 2.15 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʫʯʘʩʪʢʘ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʦʨʥʦʛʦ ʠ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʤʝʩʪ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʤʝʨʦʚ. ɸʵʨʦʜʠʥʘʤʠʢʘ ʠ ʧʳʣʝʚʘʷ ʜʠʥʘʤʠʢʘ ʧʦʣʥʦʩʪʴʶ 

ʩʦʚʧʘʜʘʶʪ ʩ ʪʝʤʠ, ʯʪʦ ʠ ʥʘ ʜʚʫʭ ʜʨʫʛʠʭ ʰʘʭʪʘʭ (ʥʘ ʨʠʩʫʥʢʝ 2.15 ʛʨʘʜʘʮʠʷʤʠ 
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ʩʝʨʦʛʦ ʮʚʝʪʘ ʦʪʤʝʯʝʥ ʫʨʦʚʝʥʴ ʟʘʧʳʣʝʥʥʦʩʪʠ, ʥʘʙʣʶʜʘʝʤʳʡ ʚʠʟʫʘʣʴʥʦ). 

ɺʳʷʚʣʝʥʥʳʝ ʥʝʜʦʯʝʪʳ ʘʥʘʣʦʛʠʯʥʳ ʥʘ ʚʩʝʭ ʰʘʭʪʘʭ ʠ ʠʤʝʶʪ ʦʙʱʫʶ 

ʩʠʩʪʝʤʥʫʶ ʧʨʦʙʣʝʤʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʢʦʤʧʣʝʢʩʘ ʧʨʦʪʠʚʦʧʳʣʝʚʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʫʯʝʪʦʤ ʩʭʝʤʳ ʠ ʩʧʦʩʦʙʘ ʧʨʦʚʝʪʨʠʚʘʥʠʷ. 

 

 ʘ)  ʙ) 

ʈʠʩʫʥʦʢ 2.14 ï ʌʦʪʦʛʨʘʬʠʠ ʯʠʩʪʦʛʦ ʬʠʣʴʪʨʘ (ʘ) ʩ ʥʦʚʦʛʦ ʧʨʦʭʦʜʯʝʩʢʦʛʦ 

ʢʦʤʙʘʡʥʘ ʥʘ ʰʘʭʪʝ çʀʤ. 7 ʅʦʷʙʨʷ ï ʅʦʚʘʷè ʠ ʩʪʘʨʦʛʦ ʬʠʣʴʪʨʘ (ʪʨʠ ʛʦʜʘ ʚ 

ʨʘʙʦʪʝ) (ʙ) ʥʘ ʰʘʭʪʝ çʊʘʣʜʠʥʩʢʘʷ-ɿʘʧʘʜʥʘʷ 2è 

 

 

ʈʠʩʫʥʦʢ 2.15 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʥʘ ʰʘʭʪʝ çʀʤ. 7 ʅʦʷʙʨʷ ï 

ʅʦʚʘʷè ʚ ʩʙʦʡʢʝ 26-8-13 ʠ ʨʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ 

15 ʤ

ʉʙʦʡʢʘ 26-8-13

ʃʝʥʪʦʯʥr ʡ ʢʦʥʚʝʡʝʨ

ʉʙʦʡʢʘ ̄ 1

Vʚʦʟʜ.ʦʙʚ. = 9,74 ʤ/ʩ

d = 0,9 ʤ S = 0,63585 ʤ2 

Q = 6,19 ʤ3/ʩ

t = 13:29

Vʚʦʟʜ.ʦʙʚ. = 16,9 ʤ/ʩ

Vʚʦʟʜ.ʪ. = 17,6 ʤ/ʩ

d = 0,99 ʤ S = 0,769 ʤ2 

Q = 12,99 ʤ3/ʩ

ɺʄʕ-8

t = 14:32

ʉʢʨʝʙʢʦʚrʡ ʢʦʥʚʝʡʝʨ

CIP-4 

CIP-3 + ɸʕʈɸ ɺʦʩʪʅʀʀ

CIP-2

CIP-1

CIP-5 

Vʚʦʟʜ.ʦʙʚ. = 9,74 ʤ/ʩ

d = 0,9 ʤ S = 0,63585 ʤ2 

Q = 6,19 ʤ3/ʩ

0,52

0,48

0,680,56

0,43

0,42

CIP-1 CIP-2

Vʚʦʟʜ.ʦʙʚ. = 9,74 ʤ/ʩ

d = 0,9 ʤ S = 0,63585 ʤ2 

Q = 6,19 ʤ3/ʩ

0,7

0,28

0,40,4

0,92

0,52

CIP-1 CIP-2

ɹʝʟ ʨʘʙʦʪr ʧr ʣʝʦʪʩʦʩʘ

ʉ ʨʘʙʦʪʦʡ ʧrʣʝʦʪʩʦʩʘ

Vʩʨ.ʪ. = 0,254 ʤ/ʩ

S = 21,9 ʤ2  
(ʩ ʫʯʝʪʦʤ ʚrʯʝʪʘ ʩʝʯʝʥʠ̫ ʚʦʟʜʫʭʦʚʦʜʘ)

Q = 5,485 ʤ3/ʩ

10,4 0,34

0,45 0,28 0,09

0,040,35

0,45

0,46

0,42

0,45

0,35

0,17

0,32

0,03

0,09

Qʈ = 14,3 ʤ3/ʩ

Qʧʨ = 10 ʤ3/ʩ

Qʬ = 15,6 ʤ3/ʩ
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ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʳ ʫʛʦʣʴʥʦʡ ʧʳʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2.4 

ʠ 2.5. ʇʦ ʨʘʟʥʦʩʪʠ ʤʘʩʩʳ ʧʳʣʠ ʩ ʬʠʣʴʪʨʦʚ ʧʨʠ ʨʘʙʦʪʘʶʱʝʤ ʠ ʚʳʢʣʶʯʝʥʥʦʤ 

ʩʢʨʫʙʙʝʨʝ, ʚʠʜʥʦ, ʯʪʦ ʥʝ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʧʨʠʟʘʙʦʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠ 

ʨʘʙʦʪʝ ʩʢʨʫʙʙʝʨʘ ʩʥʠʞʘʝʪʩʷ ʟʘʧʳʣʝʥʥʦʩʪʴ. ɺʦʟʤʦʞʥʦ, ʠʟ-ʟʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʦʙʱʝʡ ʚʝʥʪʠʣʷʮʠʠ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʟʘʙʦʷ ʠ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʭ ʩ ʥʝʡ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʦʙʨʘʟʫʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʟʦʥʳ ʩ ʥʠʟʢʠʤʠ 

ʩʢʦʨʦʩʪʷʤʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʟʘʩʪʦʡʥʳʝ ʟʦʥʳ ʠʣʠ ʟʦʥʳ ʨʝʮʠʨʢʫʣʷʮʠʠ. 

ʊʘʢʞʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ ʠ ʨʘʟʚʠʚʘʝʤʘʷ 

ʜʝʧʨʝʩʩʠʷ ʛʠʜʨʦʚʝʥʪʠʣʷʪʦʨʦʤ ES6-150HYES6-150HY ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ 

ʫʩʪʘʥʦʚʢʠ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʜʘʚʣʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʨʘʩʯʝʪʦʤ ʥʘ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ. 

 

ʊʘʙʣʠʮʘ 2.4 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʳ ʧʳʣʠ, ʩʦʙʨʘʥʥʦʡ ʧʨʠʙʦʨʘʤʠ CIP 

ʚ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʝ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʟʘʙʦʷ ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ 

ʇʨʠʙʦʨ ʇʦʷʩʥʝʥʠʷ 
ʄʘʩʩʘ, 

ʛ 

ɺʝʣʠʯʠʥʘ 

ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ 

ʧʳʣʠ 

CIP-1 
ʌʠʣʴʪʨ ˉ8 (ʠʟʤʝʨʝʥʠʝ ʙʝʟ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ) 0,0233 ȹ = 0,0002 ʛ 

ȹ = 0,4 %Ź ʌʠʣʴʪʨ ˉ3 (ʠʟʤʝʨʝʥʠʝ ʩ ʨʘʙʦʪʦʡ ʩʢʨʫʙʙʝʨʘ) 0,0231 

CIP-2 
ʌʠʣʴʪʨ ˉ5 (ʠʟʤʝʨʝʥʠʝ ʙʝʟ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ) 0,0193 ȹ = 0,0015 ʛ 

ȹ = 7,8 %ŷ ʌʠʣʴʪʨ ˉ2 (ʠʟʤʝʨʝʥʠʝ ʩ ʨʘʙʦʪʦʡ ʩʢʨʫʙʙʝʨʘ) 0,0208 

CIP-3 
ʌʠʣʴʪʨ ˉ6 (ʠʟʤʝʨʝʥʠʝ ʙʝʟ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ) 0,0233 ȹ = 0,0099 ʛ 

ȹ = 42,5 %Ź ʌʠʣʴʪʨ ˉ7 (ʠʟʤʝʨʝʥʠʝ ʩ ʨʘʙʦʪʦʡ ʩʢʨʫʙʙʝʨʘ) 0,0134 

CIP-4 
ʌʠʣʴʪʨ ˉ4 (ʠʟʤʝʨʝʥʠʝ ʙʝʟ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ) 0,0244 ȹ = 0,0045 ʛ 

ȹ = 18,4 %Ź ʌʠʣʴʪʨ ˉ1 (ʠʟʤʝʨʝʥʠʝ ʩ ʨʘʙʦʪʦʡ ʩʢʨʫʙʙʝʨʘ) 0,0199 

CIP-5 
ʌʠʣʴʪʨ ˉ10 (ʠʟʤʝʨʝʥʠʝ ʙʝʟ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ) 0,0155 ȹ = 0,0058 ʛ 

ȹ = 37,4 %Ź ʌʠʣʴʪʨ ˉ9 (ʠʟʤʝʨʝʥʠʝ ʩ ʨʘʙʦʪʦʡ ʩʢʨʫʙʙʝʨʘ) 0,0097 
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ʊʘʙʣʠʮʘ 2.5 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʳ ʧʳʣʠ, ʩʦʙʨʘʥʥʦʡ ʧʨʠʙʦʨʘʤʠ 

ɸʕʈɸ (ɺʦʩʪʅʀʀ) ʚ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʝ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʟʘʙʦʷ ʧʨʠ ʚʝʜʝʥʠʠ 

ʛʦʨʥʳʭ ʨʘʙʦʪ 

ʇʨʠʙʦʨ ʇʦʷʩʥʝʥʠʷ 
ʄʘʩʩʘ, 

ʛ 

ɺʝʣʠʯʠʥʘ 

ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ 

ʧʳʣʠ 

ɸʕʈɸ 

ʀʟʤʝʨʝʥʠʝ ˉ1 (ʠʟʤʝʨʝʥʠʝ ʙʝʟ ʨʘʙʦʪʳ 

ʩʢʨʫʙʙʝʨʘ) 
0,010 

ȹ = 0,005 ʛ 

ȹ = 50 %Ź ʀʟʤʝʨʝʥʠʝ ˉ2 (ʠʟʤʝʨʝʥʠʝ ʩ ʨʘʙʦʪʦʡ 

ʩʢʨʫʙʙʝʨʘ) 
0,005 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ 

ʰʘʭʪʝ çʀʤ. ʉ.ʄ. ʂʠʨʦʚʘè, ʮʠʢʣ ʧʦ ʦʪʙʦʡʢʝ ʛʦʨʥʦʡ ʤʘʩʩʳ ʟʜʝʩʴ ʙʳʣ ʥʘ 

ʤʠʥʫʪʫ ʜʦʣʴʰʝ ʠ ʩʦʩʪʘʚʣʷʣ 4-5 ʤʠʥ. 

ʀʟʤʝʨʝʥʠʷ ʧʦ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.16. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʜʝʧʨʝʩʩʠʠ 

ʩʢʨʫʙʙʝʨʦʚ ʥʘ ʪʨʝʭ ʰʘʭʪʘʭ ʩʦʚʧʘʜʘʶʪ ʚ ʧʨʝʜʝʣʘʭ ʧʦʛʨʝʰʥʦʩʪʠ ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʡ (50 ʇʘ), ʪʘʢ ʢʘʢ ʬʠʣʴʪʨʳ ʥʘ ʜʚʫʭ ʧʳʣʝʦʪʩʘʩʳʘʶʱʠʭ ʫʩʪʘʥʦʚʢʘʭ ʚ 

ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʥʦʚʳʝ. 

 

ʈʠʩʫʥʦʢ 2.16 ï ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪ rʩʢʨʫʙʙʝʨʘ (ʠʟʤʝʨʝʥʠʝ ʜʝʧʨʝʩʩʠʠ ʠ 

ʩʦʩʪʘʚʘ ʧʳʣʠ) 

ʂʘʧʣʝʫʣʦʚʠʪʝʣɹ 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ 

ʚʝʥʪʠʣ̫ʪʦʨ

ʌʠʣɹʪʨ

ʌʦʨʩʫʥʢʠ

hʛʠʜ.ʚʝʥʪ. = 1550 ʇʘ hʛʠʜ.ʚʝʥʪ. = 101,16 ʢʇʘ 

ʨabs = 102,71 ʢʇʘ

hʬʠʣɹʪʨ+ʢʘʧʣʝʫʣʦʚʠʪʝʣɹ = 1738 ʇʘ 

Vʚʦʟʜ.ʦʙʚ. = 11,1 ʤ/ʩ

d = 0,6 ʤ S = 0,3 ʤ2 

Q = 3,35 ʤ3/ʩ
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʝʨʝʟ ʢʘʞʜʫʶ ʤʠʥʫʪʫ ʧʨʦʠʟʚʦʜʠʣʩʷ 

ʦʪʩʯʝʪ ʚʝʣʠʯʠʥʳ ʜʝʧʨʝʩʩʠʠ ʨʘʟʚʠʚʘʝʤʦʡ ʛʠʜʨʦʚʝʥʪʠʣʷʪʦʨʦʤ ES6-150HYES6-

150HY (ʨʠʩʫʥʦʢ 2.17). ɿʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ 5 ʤʠʥʫʪ ʚʝʣʠʯʠʥʘ 

ʜʝʧʨʝʩʩʠʠ ʚʦʟʨʦʩʣʘ ʥʘ 15 %, ʵʪʦ ʚʳʟʚʘʥʦ ʟʘʛʨʷʟʥʝʥʠʝ ʬʠʣʴʪʨʘ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʆʧʨʝʜʝʣʷʷ ʨʘʙʦʯʫʶ ʪʦʯʢʫ ʥʘ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʛʠʜʨʦʚʝʥʪʠʣʷʪʦʨʘ, (ʨʠʩʫʥʦʢ 2.18) ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʙʣʶʜʘʝʤʦʤ ʟʘʛʨʷʟʥʝʥʠʠ 

ʬʠʣʴʪʨʘ) ʨʘʙʦʯʘʷ ʪʦʯʢʘ ʚʳʡʜʝʪ ʟʘ ʜʦʧʫʩʪʠʤʳʝ ʛʨʘʥʠʮʳ ʙʝʟʦʧʘʩʥʦʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. 

 

 

ʈʠʩʫʥʦʢ 2.17 ï ʀʟʤʝʥʝʥʠʷ ʜʝʧʨʝʩʩʠʠ, ʨʘʟʚʠʚʘʝʤʦʡ ʛʠʜʨʦʚʝʥʪʠʣʷʪʦʨʦʤ ʧʨʠ 

ʨʘʙʦʪʝ ʟʘ ʦʜʠʥ ʮʠʢʣ 
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ʥʘ 15 %
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ʈʠʩʫʥʦʢ 2.18 ï ʉʦʚʤʝʱʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʠʜʨʦʚʝʥʪʠʣʷʪʦʨʘ ʩʢʨʫʙʙʝʨʘ ʩ 

ʟʘʚʦʜʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʝʪʠ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʠ 

ʬʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʯʠʝ ʪʦʯʢʠ 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʳʣʝʚʫʶ 

ʜʠʥʘʤʠʢʫ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʦʢʘʟʳʚʘʝʪ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʭʦʜʯʝʩʢʦʛʦ 

ʢʦʤʙʘʡʥʘ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʪʘʢʞʝ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʦʪʩʪʘʚʘʥʠʝ ʢʦʥʮʘ ʚʦʟʜʫʭʦʚʦʜʘ ʦʪ ʨʝʟʠʥʦʚʳʭ ʱʠʪʦʚ, 

ʧʣʦʩʢʦʩʪʠ ʟʘʙʦʷ, ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ 

(ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ). ʉʘʤ ʧʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ ʦʩʥʘʱʝʥ ʟʘʛʨʘʜʠʪʝʣʴʥʳʤʠ 

ʱʠʪʘʤʠ (ʨʠʩʫʥʦʢ 2.19). ɺʦʟʜʫʭ, ʧʦʜʘʶʱʠʡʩʷ ʧʦ ʛʠʙʢʦʤʫ ʩʪʘʚʫ, ʨʘʟʜʝʣʷʝʪʩʷ 

ʥʘ ʜʚʝ ʯʘʩʪʠ. ʆʜʥʘ, ʦʪʨʘʞʘʷʩʴ ʦʪ ʨʝʟʠʥʦʚʦʛʦ ʱʠʪʘ, ʧʦʚʦʨʘʯʠʚʘʝʪ ʦʙʨʘʪʥʦ ʚ 

ʩʪʦʨʦʥʫ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʘʰʠʥʠʩʪ ʧʨʦʭʦʜʯʠʢ. ɺʪʦʨʘʷ ʯʘʩʪʴ ʚʦʟʜʫʰʥʦʡ 

ʩʪʨʫʠ ʧʦʧʘʜʘʝʪ ʚ ʦʙʣʘʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʤʘʩʩʠʚʘ ʢ ʨʘʙʦʯʝʤʫ ʙʘʨʫ. ʕʪʘ ʩʪʨʫʷ 

ʦʤʳʚʘʝʪ ʟʘʙʦʡ ʠ ʧʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʝ ʚʳʥʦʩʠʪ ʧʳʣʝʚʦʟʜʫʰʥʫʶ 
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3000 ʦʙ/ʤʠʥ

3100 ʦʙ/ʤʠʥ

3125 ʦʙ/ʤʠʥ

3200 ʦʙ/ʤʠʥ

3300 ʦʙ/ʤʠʥ
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ʩʤʝʩʴ ʩ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʚʦʜʦʡ. ʏʘʩʪʠʯʥʦ ʜʘʥʥʘʷ ʩʤʝʩʴ ʚʳʥʦʩʠʪʩʷ ʧʦʜ 

ʢʨʦʚʣʝʡ ʧʨʠ ʫʩʣʦʚʠʠ ʦʧʫʱʝʥʥʦʡ ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ. 

 

ʈʠʩʫʥʦʢ 2.19 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʟʠʥʦʚʳʭ ʱʠʪʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʶʱʠʭ ʥʘ ʘʵʨʦʜʠʥʘʤʠʢʫ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ 

 

 

 

2.4 ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʨʫʜʥʠʯʥʦʡ ʧʳʣʠ, ʩʦʙʨʘʥʥʦʡ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʰʘʭʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʰʘʭʪʘʭ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 30 

ʧʨʦʙ ʧʳʣʠ. ʆʥʘ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʩ 250-ʢʨʘʪʥʤr 

ʫʚʝʣʠʯʝʥʠʝʤ. ʌʦʪʦʛʨʘʬʠʠ ʧʳʣʠ ʩ ʙʦʨʪʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʭʦʜʯʝʩʢʠʭ 

ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʭ ʩʠʩʪʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʝʩʧʳʣʠʚʘʥʠʷ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʢʨʫʙʙʝʨʘ) ( ʘhʭʪʘ çʀʤ. ʉ.ʄ. ʂʠʨʦʚʘ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.20. 

ɿʜʝʩʴ ʥʘʙʣʶʜʘʶʪʩʷ ʯʘʩʪʠʯʢʠ ʫʛʦʣʴʥʦʡ ʠ ʩʣʘʥʮʝʚʦʡ (ʠʥʝʨʪʥʦʡ) ʧʳʣʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʧʣʘʩʪʘ ʠ ʝʛʦ ʭʨʫʧʢʦʩʪʠ ʧʨʠ ʦʪʙʦʨʝ ʧʨʦʙ ʧʳʣʠ ʩ ʙʦʨʪʦʚ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʘʛʫʣʷʮʠʷ ʯʘʩʪʠʯʝʢ ʧʳʣʠ ʠ ʨʘʟʨʫʰʝʥʠʝ ʤʘʩʩʠʚʘ ʫʛʣʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ 
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ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʨʫʧʥʳʭ ʯʘʩʪʠʯʝʢ. ʆʪʜʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʧʨʦʭʦʜʢʠ ʠ ʢʨʝʧʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʩʣʘʥʮʝʚʘʥʠʝ 

ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ. ɺʦʟʤʦʞʥʦ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʧʦʩʪʦʷʥʥʦ, ʘ 

ʪʦʣʴʢʦ ʯʝʨʝʟ ʧʨʦʭʦʞʜʝʥʠʝ ʢʦʤʙʘʡʥʦʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʆʜʥʘʢʦ, 

ʢʘʢ ʧʦʢʘʟʘʣʠ ʥʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʨʠʩʫʥʦʢ 

2.21) ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʝʨʪʥʦʡ ʧʳʣʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʛʦʨʥʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ, ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʷʛʠ ʠ ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ (ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʦʟʜʫʭʦʚʦʜʘ ʠʟʤʝʥʷʝʪ ʘʵʨʦʜʠʥʘʤʠʢʫ ʚʩʝʡ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ) ʚʟʤʝʪʳʚʘʝʪʩʷ, 

ʧʦʧʘʜʘ̫ ʚ ʩʠʩʪʝʤʫ ʧʳʣʝʚʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʚ ʩʢʨʫʙʙʝʨ. 

 

ʈʠʩʫʥʦʢ 2.20 ï ʇʳʣʴ ʩ ʙʦʨʪʘ ʧʦʩʣʝ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ ( ʘhʭʪʘ çʀʤ. ʉ.ʄ. 

ʂʠʨʦʚʘ) 

0,5 ʤʤ

0,1 ʤʤ 0,1 ʤʤ

0,5 ʤʤ
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ʈʠʩʫʥʦʢ 2.21 ï ʇʳʣʴ, ʩʦʙʨʘʥʥʘʷ ʩ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʩʣʝ ʦʩʣʘʥʮʝʚʘʥʠʷ 

( ʘhʭʪʘ çʀʤ. ʉ.ʄ. ʂʠʨʦʚʘ) 

 

ʈʠʩʫʥʦʢ 2.22 ï ʇʳʣʴ ʩ ʢʦʤʙʘʡʥʘ ʧʦʩʣʝ ʧʨʦʭʦʜʢʠ ʩʦ ʩʢʨʫʙʙʝʨʦʤ ʩ ʘhʭʪʳ 

çʀʤ. 7 ʅʦʷʙʨʷ ʅʦʚʘʷè 

0,5 ʤʤ

0,5 ʤʤ

0,5 ʤʤ

0,1 ʤʤ

0,25 ʤʤ

0,5 ʤʤ 0,25 ʤʤ

0,1 ʤʤ
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ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʨʘʟʤʝʨʘʭ ʯʘʩʪʠʮ ʨʫʜʥʠʯʥʦʡ ʧʳʣʠ, 

ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʥʘʭʦʜʠʪʩʷ ʚʦ 

ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʝʨʝʤʝʱʘʝʪʩʷ ʠ ʦʩʝʜʘʝʪ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʦʙʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʧʨʠʙʦʨʝ Analysette 22 Compact 

(ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ ˉ22.3500/01050 2008) ʧʨʠ ʩʦʜʝʡʩʪʚʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʌɻʋɹ 

ʀʇʂʆʅ ʈɸʅ. 

ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʚʝ ʧʨʦʙʳ, ʚ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʩʦʜʝʨʞʘʥʠʝ 

ʩʣʘʥʮʝʚʦʡ (ʠʥʝʨʪʥʦʡ ʧʳʣʠ), ʪʘʢ ʢʘʢ ʪʘʢʘʷ ʧʳʣʴ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʢ ʟʘʛʨʫʟʢʝ ʚ 

ʧʨʠʙʦʨ. 

ʇʝʨʚʘʷ ʧʨʦʙʘ ʦʪʦʙʨʘʥʘ ʥʘ ʰʘʭʪʝ çʊʘʣʜʠʥʩʢʘʷ-ɿʘʧʘʜʥʘʷ 2è ʚ ʩʢʨʫʙʙʝʨʝ 

ʟʘ ʢʘʧʣʝʫʣʦʚʠʪʝʣʝʤ, ʪ.ʝ. ʵʪʘ ʪʘ ʧʳʣʴ, ʢʦʪʦʨʘʷ ʧʦʧʘʜʘʝʪ ʚ ʩʢʨʫʙʙʝʨ ʠ ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʬʠʣʴʪʨ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.23 ʠ ʚ ʪʘʙʣʠʮʘʭ 

2.6 ʠ 2.7. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʚ ʧʨʦʙʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 4 ʚʠʜʘ ʧʳʣʠ 

(ʯʝʪʳʨʝ ʭʘʨʘʢʪʝʨʥʳʝ ʢʨʠʚʳʝ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʘʷ ʫʩʪʘʥʦʚʢʘ 

ʨʘʙʦʪʘʣʘ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʨʘʟʥʳʝ ʤʘʨʢʠ ʫʛʣʷ, ʩʣʘʥʮʝʚʘʷ 

(ʠʥʝʨʪʥʘʷ) ʧʳʣʴ ʠ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʧʦʧʘʣʠ ʚ ʩʢʨʫʙʙʝʨ. ʊʘʢ ʢʘʢ 

ʧʨʦʩʝʠʚʘʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʳ ʥʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʚʠʜʠʤʳʭ 

ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 300 ʤʢʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʳʣʝʚʳʝ 

ʯʘʩʪʠʮʳ ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 270 ʤʢʤ ʥʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʬʠʣʴʪʨ 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ. 

ɺ ʧʨʦʙʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʯʝʪʳʨʝ ʚʠʜʘ ʧʳʣʠ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ 

ʥʘʠʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ ʩʦʩʪʘʚʠʣ 2 ʤʢʤ, 5,5 ʤʢʤ, 30 ʤʢʤ ʠ 120 ʤʢʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʈʠʩʫʥʦʢ 2.23 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʳʣʠ ʠʟ ʩʢʨʫʙʙʝʨʘ 
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ʊʘʙʣʠʮʘ 2.6 ï ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʛʦʣʴʥʦʡ ʧʳʣʠ, 

ʧʨʦʰʝʜʰʝʡ ʬʠʣʴʪʨ ʚ ʩʢʨʫʙʙʝʨʝ 

ˉ ʇʘʨʘʤʝʪʨ 

ɿʘʜʘʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʣʫʯʝʥʥʳʝ 

ʚʝʣʠʯʠʥ r

1 Measuring Range (ʀʟʤʝʨʝʥʥʳʡ 

ʜʠʘʧʘʟʦʥ ʜʠʘʤʝʪʨʘ ʯʘʩʪʠʯʝʢ 

ʧʳʣʠ) 

0,31 ʤʢʤ ï 300,74 ʤʢʤ 

2 Resolution (ʈʘʟʨʝʰʝʥʠʝ) 62 Chanbels (17 ʤʤ/114 ʤʤ) 

3 Absorption (ɸʙʩʦʨʙʮʠʷ) 9,00 % 

4 Measurement Duration 

(ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ) 
5 (Scans) 

5 Pump (ʅʘʩʦʩ) 100 % 

6 Stirrer 3 

7 Ultrasonic (ʋʣʴʪʨʘʟʚʫʢ) ɺʢʣʶʯʝʥ 

8 d[4,3] 56,48 ʤʢʤ 

9 Aritmetic Mean (ʉʨʝʜʥʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ) 
56,477 ʤʢʤ 

10 Specific Surface Area (ʋʜʝʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ) 
11979,33 cm2/cm2 

11 D43 59,59 ʤʢʤ 

12 D32 4,97 ʤʢʤ 

13 D21 0,86 ʤʢʤ 

14 D10 1,58 ʤʢʤ 

15 D42 16,77 ʤʢʤ 

16 D31 2,07 ʤʢʤ 

17 D20 0,66 ʤʢʤ 

18 D41 6,24 ʤʢʤ 

19 D30 1,29 ʤʢʤ 

20 D40 3,32 ʤʢʤ 

Statistical means (ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ) 

21 Arithmetic mean diameter 

(ʉʨʝʜʥʠʡ ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ 

ʜʠʘʤʝʪʨ) 

56,593 ʤʢʤ 

22 Geometric mean diameter 

(ʉʨʝʜʥʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ 

ʜʠʘʤʝʪʨ) 

21,135 ʤʢʤ 

23 Quadratic square mean diameter 

(ʂʚʘʜʨʘʪʠʯʥʳʡ ʢʚʘʜʨʘʪ ʩʨʝʜʥʝʛʦ 

ʜʠʘʤʝʪʨʘ) 

87,974 ʤʢʤ 

24 Harmonic mean diameter 

(ɻʘʨʤʦʥʠʯʝʩʢʠʡ ʩʨʝʜʥʠʡ 

ʜʠʘʤʝʪʨ) 

4,969 ʤʢʤ 
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25 Variance (ɼʠʩʧʝʨʩʠʷ) 4582,5 ʤʢʤ 

26 Mean Squre Deviation (ʉʨʝʜʥʝʝ 

ʦʪʢʣʦʥʝʥʠʝ ʧʣʦʱʘʜʠ) 
67,694 ʤʢʤ 

27 Average Deviation (ʉʨʝʜʥʝʝ 

ʦʪʢʣʦʥʝʥʠʝ) 
54,751 ʤʢʤ 

28 Coefficient of Variation 

(ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ) 
119,616 ʤʢʤ 

Statistical modes (ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʝʞʠʤʳ) 

29 Skewness (ɸʩʠʤʤʝʪʨʠʷ) 1,357 

30 Curtosis  0,91 

31 Span (ʆʭʚʘʪ) 6,461 

32 Uniformity (ɽʜʠʥʦʦʙʨʘʟʠʝ) 1,91 

33 Mode (ʄʦʜʘ) 131,085 ʤʢʤ 

34 Median (ʄʝʜʠʘʥʘ) 24,935 ʤʢʤ 

35 Mean/Median Ratio (ʉʨʝʜʥʝʝ 

ʩʦʦʪʥʦʰʝʥʠʝ) 

2,27 

36 Specific Surface Area (ʋʜʝʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ) 

12075,18 cm2/cm2 

37 Density (ʇʣʦʪʥʦʩʪʴ) 1,0 g/c 

38 Form Factor (ʌʘʢʪʦʨ ʬʦʨʤʳ) 1,0 g/c 

 

ʊʘʙʣʠʮʘ 2.7 ï ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʛʦʣʴʥʦʡ ʧʳʣʠ, 

ʧʨʦʰʝʜʰʝʡ ʬʠʣʴʪʨ ʚ ʩʢʨʫʙʙʝʨʝ 

ʄʠʥʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ (ʤʢʤ) 

ʉʨʝʜʥʠʡ 

ʨʘʟʤʝʨ 

(ʤʢʤ) 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ (ʤʢʤ) 

ʏʘʩʪʦʪʘ 

(%)  

CumFreg 

(%)  

100 ï 

CumFreg 

(%)  

  0,348 0,40 0,40 99,60 

0,348 0,368 0,389 0,35 0,74 99,26 

0,389 0,411 0,435 0,34 1,09 98,91 

0,435 0,459 0,486 0,34 1,43 98,57 

0,486 0,513 0,543 0,35 1,78 98,22 

0,543 0,573 0,607 0,38 2,17 97,83 

0,607 0,640 0,678 0,44 2,60 97,40 

0,678 0,715 0,757 0,53 3,13 96,87 

0,757 0,799 0,846 0,65 3,78 96,22 

0,846 0,893 0,945 0,80 4,58 95,42 

0,945 0,998 1,056 0,96 5,54 94,46 

1,056 1,115 1,180 1,11 6,65 93,35 

1,180 1,245 1,318 1,23 7,78 92,22 

1,318 1,391 1,473 1,29 9,17 90,83 

1,473 1,555 1,646 1,29 10,46 89,54 

1,646 1,737 1,839 1,23 11,68 88,32 
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1,839 1,940 2,054 1,11 12,79 87,21 

2,054 2,168 2,295 0,97 13,76 86,24 

2,295 2,422 2,564 0,84 14,60 85,40 

2,564 2,706 2,865 0,75 15,35 84,65 

2,865 3,024 3,201 0,73 16,08 83,92 

3,201 3,378 3,576 0,78 16,86 83,14 

3,576 3,774 3,995 0,91 17,77 82,23 

3,995 4,217 4,464 1,09 18,87 81,13 

4,464 4,711 4,987 1,28 20,15 79,85 

4,987 5,264 5,572 1,45 21,59 78,41 

5,572 5,881 6,226 1,56 23,15 76,85 

6,226 6,570 6,956 1,61 24,76 75,24 

6,956 7,341 7,771 1,63 26,40 73,60 

7,771 8,201 8,682 1,65 28,05 71,95 

8,682 9,163 9,700 1,69 29,74 70,26 

9,700 10,238 10,838 1,75 31,49 68,51 

10,838 11,438 12,109 1,85 33,34 66,66 

12,109 12,779 13,528 1,99 35,32 64,68 

13,528 14,278 15,115 2,16 37,48 62,52 

15,115 15,952 16,887 2,37 39,85 60,15 

16,887 17,822 18,867 2,61 42,46 57,54 

18,867 19,912 21,079 2,85 45,31 54,69 

21,079 22,247 23,551 3,05 48,36 51,64 

23,551 24,855 26,313 3,19 51,55 48,45 

26,313 27,770 29,398 3,20 54,75 45,25 

29,398 31,026 32,845 3,07 57,82 42,18 

32,845 34,664 36,696 2,78 60,59 39,41 

36,696 38,729 40,999 2,36 62,95 37,05 

40,999 43,270 45,807 1,89 64,85 35,15 

45,807 48,343 51,178 1,47 66,32 33,68 

51,178 54,012 57,179 1,18 67,50 32,50 

57,179 60,345 63,883 1,09 68,59 31,41 

63,883 67,421 71,374 1,22 69,81 30,19 

71,374 75,327 79,743 1,56 71,37 28,63 

79,743 84,159 89,093 2,05 73,42 26,58 

89,093 94,028 99,540 2,59 76,01 23,99 

99,540 105,053 111,212 3,04 79,04 20,96 

111,212 117,371 124,252 3,28 82,33 17,67 

124,252 131,133 138,822 3,30 85,63 14,37 

138,822 146,510 155,099 3,14 88,77 11,23 

155,099 163,689 173,286 2,85 91,63 8,37 

173,286 182,883 193,605 2,49 94,11 5,89 

193,605 204,327 216,306 2,09 96,20 3,80 
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216,306 228,285 241,669 1,73 97,94 2,06 

241,669 255,053 270,007 1,49 99,42 0,58 

270,007 284,960 299,913 0,58 100,00 0,00 

 

ɺʪʦʨʘʷ ʧʨʦʙʘ ʦʪʙʠʨʘʣʘʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ ʧʨʠ ʨʘʙʦʪʝ ʩʢʨʫʙʙʝʨʘ ʥʘ ʰʘʭʪʝ çʀʤ. 7 ʥʦʷʙʨʷ ï ʅʦʚʘʷè. 

ʇʳʣʴ ʩʦʙʠʨʘʣʘʩʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʘʡʦʥʝ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʭʦʜʯʠʢʘ, ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʙʘʡʥʦʤ. ʀʤʝʥʥʦ ʵʪʘ 

ʧʳʣʴ ʚʠʪʘʝʪ ʚ ʚʦʟʜʫʭʝ, ʦʩʝʜʘʝʪ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʠ ʧʦʧʘʜʘʝʪ ʚ ʦʨʛʘʥʳ 

ʜʳʭʘʥʠʷ ʛʦʨʥʦʨʘʙʦʯʠʭ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.24 ʠ ʚ 

ʪʘʙʣʠʮʘʭ 2.8 ʠ 2.9. ʇʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʚ ʘʧʧʘʨʘʪ Analysette 22 Compact ʧʳʣʴ 

ʧʨʦʩʝʠʚʘʣʘʩʴ ʥʘ ʩʠʪʝ 300 ʤʢʤ. 

 

ʈʠʩʫʥʦʢ 2.24 ï ɼʠʩʧʝʨʩʥʳʡ ʩʦʩʪʘʚ ʧʳʣʠ, ʚʟʷʪʦʡ ʩ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫ 

ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʧʨʦʭʦʜʯʠʢʘ 

ʊʘʙʣʠʮʘ 2.8 ï ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʛʦʣʴʥʦʡ ʧʳʣʠ, ʩʦʙʨʘʥʥʦʡ 

ʩ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ 

ˉ ʇʘʨʘʤʝʪʨ 

ɿʘʜʘʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʣʫʯʝʥʥʳʝ 

ʚʝʣʠʯʠʥ r

1 Measuring Range (ʀʟʤʝʨʝʥʥʳʡ 

ʜʠʘʧʘʟʦʥ ʜʠʘʤʝʪʨʘ ʯʘʩʪʠʯʝʢ 

ʧʳʣʠ) 

0,31 ʤʢʤ ï 300,74 ʤʢʤ 

2 Resolution (ʈʘʟʨʝʰʝʥʠʝ) 62 Chanbels (17 ʤʤ/114 ʤʤ) 

3 Absorption (ɸʙʩʦʨʙʮʠʷ) 8,00 % 

4 Measurement Duration 5 (Scans) 
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(ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ) 

5 Pump (ʅʘʩʦʩ) 100 % 

6 Stirrer 3 

7 Ultrasonic (ʋʣʴʪʨʘʟʚʫʢ) On (ɺʢʣʶʯʝʥʦ) 

8 d[4,3] 125,24 ʤʢʤ 

9 Aritmetic Mean (ʉʨʝʜʥʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ) 
125,244 ʤʢʤ 

10 Specific Surface Area (ʋʜʝʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ) 
3570,62 cm2/cm2 

11 D43 125,44 ʤʢʤ 

12 D32 16,79 ʤʢʤ 

13 D21 1,55 ʤʢʤ 

14 D10 7,8 ʤʢʤ 

15 D42 45,89 ʤʢʤ 

16 D31 5,1 ʤʢʤ 

17 D20 1,04 ʤʢʤ 

18 D41 14,83 ʤʢʤ 

19 D30 2,63 ʤʢʤ 

20 D40 6,92 ʤʢʤ 

Statistical means (ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ) 

21 Arithmetic mean diameter 

(ʉʨʝʜʥʠʡ ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ 

ʜʠʘʤʝʪʨ) 

125,44 ʤʢʤ 

22 Geometric mean diameter 

(ʉʨʝʜʥʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ 

ʜʠʘʤʝʪʨ) 

71,711 ʤʢʤ 

23 Quadratic square mean diameter 

(ʂʚʘʜʨʘʪʠʯʥʳʡ ʢʚʘʜʨʘʪ ʩʨʝʜʥʝʛʦ 

ʜʠʘʤʝʪʨʘ) 

155,37 ʤʢʤ 

24 Harmonic mean diameter 

(ɻʘʨʤʦʥʠʯʝʩʢʠʡ ʩʨʝʜʥʠʡ 

ʜʠʘʤʝʪʨ) 

16,788 ʤʢʤ 

25 Variance (ɼʠʩʧʝʨʩʠʷ) 8489,486 ʤʢʤ2 

26 Mean Squre Deviation (ʉʨʝʜʥʝʝ 

ʦʪʢʣʦʥʝʥʠʝ ʧʣʦʱʘʜʠ) 
92,138 ʤʢʤ 

27 Average Deviation (ʉʨʝʜʥʝʝ 

ʦʪʢʣʦʥʝʥʠʝ) 
80,078 ʤʢʤ 

28 Coefficient of Variation 

(ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ) 
73,452 ʤʢʤ 

Statistical modes (ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʝʞʠʤʳ) 

29 Skewness (ɸʩʠʤʤʝʪʨʠʷ) 0,24 

30 Curtosis  -1,262 

31 Span (ʆʭʚʘʪ) 2,137 

32 Uniformity (ɽʜʠʥʦʦʙʨʘʟʠʝ) 0,68 
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33 Mode (ʄʦʜʘ) 287,976 ʤʢʤ 

34 Median (ʄʝʜʠʘʥʘ) 117,93 ʤʢʤ 

35 Mean/Median Ratio (ʉʨʝʜʥʝʝ 

ʩʦʦʪʥʦʰʝʥʠʝ) 
1,064 

36 Specific Surface Area (ʋʜʝʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ) 
3574,06 cm2/cm2 

37 Density (ʇʣʦʪʥʦʩʪʴ) 1,0 g/c 

38 Form Factor (ʌʘʢʪʦʨ ʬʦʨʤʳ) 1,0 g/c 

 

ʊʘʙʣʠʮʘ 2.9 ï ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʛʦʣʴʥʦʡ ʧʳʣʠ, 

ʧʨʦʰʝʜʰʝʡ ʬʠʣʴʪʨ ʚ ʩʢʨʫʙʙʝʨʝ 

ʄʠʥʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ (ʤʢʤ) 

ʉʨʝʜʥʠʡ 

ʨʘʟʤʝʨ 

(ʤʢʤ) 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ (ʤʢʤ) 
ʏʘʩʪʦʪʘ 

(%)  
CumFreg 

(%)  

100 ï 

CumFreg 

(%)  

 < 0,348 0,40 0,40 99,60 

0,348 0,368 0,389 0,35 0,74 99,26 

0,389 0,411 0,435 0,34 1,09 98,91 

0,435 0,459 0,486 0,34 1,43 98,57 

0,486 0,513 0,543 0,35 1,78 98,22 

0,543 0,573 0,607 0,38 2,17 97,83 

0,607 0,640 0,678 0,44 2,60 97,40 

0,678 0,715 0,757 0,53 3,13 96,87 

0,757 0,799 0,846 0,65 3,78 96,22 

0,846 0,893 0,945 0,80 4,58 95,42 

0,945 0,998 1,056 0,96 5,54 94,46 

1,056 1,115 1,180 1,11 6,65 93,35 

1,180 1,245 1,318 1,23 7,87 92,13 

1,318 1,391 1,473 1,29 9,17 90,83 

1,473 1,555 1,646 1,29 10,46 89,54 

1,646 1,737 1,839 1,23 11,68 88,32 

1,839 1,940 2,054 1,11 12,79 87,21 

2,054 2,168 2,295 0,97 13,76 86,24 

2,295 2,422 2,564 0,84 14,60 85,40 

2,564 2,706 2,865 0,75 15,35 84,65 

2,865 3,024 3,201 0,73 16,08 83,92 

3,201 3,378 3,576 0,78 16,86 83,14 

3,576 3,774 3,995 0,91 17,77 82,23 

3,995 4,217 4,464 1,09 18,87 81,13 

4,464 4,711 4,987 1,28 20,15 79,85 

4,987 5,264 5,572 1,45 21,59 78,41 

5,572 5,881 6,226 1,56 23,15 76,85 

6,226 6,570 6,956 1,61 24,76 75,24 
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6,956 7,341 7,771 1,63 26,40 73,60 

7,771 8,201 8,682 1,65 28,05 71,95 

8,682 9,163 9,700 1,69 29,74 70,26 

9,700 10,238 10,838 1,75 31,49 68,51 

10,838 11,438 12,109 1,85 33,34 66,66 

12,109 12,779 13,528 1,99 35,32 64,68 

13,528 14,278 15,115 2,16 37,48 62,52 

15,115 15,952 16,887 2,37 39,85 60,15 

16,887 17,822 18,867 2,61 42,46 57,54 

18,867 19,912 21,079 2,85 45,31 54,69 

21,079 22,247 23,551 3,05 48,36 51,64 

23,551 24,855 26,313 3,19 51,55 48,45 

26,313 27,770 29,398 3,20 54,75 45,25 

29,398 31,026 32,845 3,07 57,82 42,18 

32,845 34,664 36,696 2,87 60,59 39,41 

36,696 38,729 40,999 2,36 62,95 37,05 

40,999 43,270 45,807 1,89 64,85 35,15 

45,807 48,343 51,178 1,47 66,32 33,68 

51,178 54,012 57,179 1,18 67,50 32,50 

57,179 60,345 63,883 1,09 68,59 31,41 

63,883 67,421 71,374 1,22 69,81 30,19 

71,374 75,327 79,743 1,56 71,37 28,63 

79,743 84,159 89,093 2,05 73,42 26,58 

89,093 94,028 99,540 2,59 76,01 23,99 

99,540 105,053 111,212 3,04 79,04 20,96 

111,212 117,371 124,252 3,28 82,33 17,67 

124,252 131,133 138,822 3,30 85,63 14,37 

138,822 146,510 155,099 3,14 88,77 11,23 

155,099 163,689 173,286 2,85 91,63 8,37 

173,286 182,883 193,605 2,49 84,11 15,89 

193,605 204,327 216,306 2,09 96,20 3,80 

216,306 228,285 241,669 1,73 97,94 2,06 

241,669 255,053 270,007 1,49 99,42 0,58 

270,007 284,960 299,913 0,58 100,00 0,00 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʳʣʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʘʵʨʦ- ʧʳʣʝʚʦʡ 

ʜʠʥʘʤʠʢʠ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʫʯʘʩʪʢʘ ʧʨʠ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʠʘʤʝʪʨʦʚ ʧʳʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʢ ʥʘʯʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʧʨʠ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʘʭ. ʉʚʝʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʦ ʩʚʦʡʩʪʚʘʭ ʧʳʣʠ, 

ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 
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ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʳʣʝʚʦʛʦ ʢʦʥʪʨʦʣʷ. ʊʘʢ ʧʨʠ ʦʩʣʘʥʮʝʚʘʥʠʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʨʘʩʪʝʪ ʦʙʱʘʷ ʟʘʧʳʣʝʥʥʦʩʪʴ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ. 

 

2.5 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʳʣʝʥʥʦʩʪʠ 

ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʪʫʧʠʢʦʚʦʡ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ 

ʅʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [13, 19] ʨʘʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʳʣʝʦʪʣʦʞʝʥʠʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʦʜʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʧʦ 

ʬʘʢʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ ʦʪʣʦʞʠʚʰʝʡʩʷ ʥʘ ʧʦʜʣʦʞʢʝ ʫʛʦʣʴʥʦʡ ʧʳʣʠ ʠʣʠ ʧʦ 

ʠʟʤʝʥʝʥʠʶ ʝʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 2-ʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ (c(ʭ1) ʠ c(ʭ2) ʨʠʩʫʥʢʘ 

2.25). 

ʈʘʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ ʧʦ ʜʣʠʥʝ ʚʳʨʘʙʦʪʦʢ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʚʝʣʠʯʠʥ c(ʭ1) ʠ c(ʭ2) ʨʘʩʩʤʦʪʨʝʥ ʚ ʮʝʣʦʤ ʨʷʜʝ 

ʥʘʫʯʥʳʭ ʨʘʙʦʪ [20-22]. ʇʨʝʜʣʦʞʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩ 

ʧʨʠʤʝʯʘʥʠʷʤʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.9. 

 

ʊʘʙʣʠʮʘ 2.9 ï ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ 

ɺʠʜ ʬʫʥʢʮʠʠ ʇʨʠʤʝʯʘʥʠʝ ɸʚʪʦʨ 

ὧὼ ὧϽὩ
ϽϽ

̃̏̈̅Ȣ (2.1) 

ʅʝ ʫʯʠʪʳʚʘʝʪ 

ʧʦʣʠʜʠʩʧʝʨʩʥʳʡ 

ʭʘʨʘʢʪʝʨ ʨʫʜʥʠʯʥʦʛʦ 

ʘʵʨʦʟʦʣʷ 

ɺ.ʅ. ɺʦʨʦʥʠʥ 

[20] 

ὧὼ ὧϽὩ
Ͻ
̃̏̈̅Ȣ

Ễ Ͻ
Ͻ
̃̏̈̅Ȣ

 
(2.2) 

ɿʘʚʠʩʠʤʦʩʪʴ 

ʧʦʣʫʯʝʥʘ ʩ ʫʯʝʪʦʤ 

ʥʘʯʘʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʦʪʜʝʣʴʥʳʭ ʬʨʘʢʮʠʡ 

ʧʳʣʠ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʘʵʨʦʟʦʣʷ. 

ʊʨʫʜʥʦ 

ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʵʤʧʠʨʠʯʝʩʢʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ. 

ɸ.ʉ. ɹʫʨʯʘʢʦʚ 

[21] 

ὧὼȟὺ
ὧ

ρ ὯϽ
Ўὼ
ὺ̃̏̈̅Ȣ

 
(2.3) 

ʊʨʫʜʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʤʧʠʨʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ. 

ʄ.ʀ. ʅʝʮʝʧʣʷʝʚ 

[81, 82] 
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ʛʜʝ c0 ʠʣʠ ci ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʠ ʫ ʠʩʪʦʯʥʠʢʘ ʠʣʠ ʚ ʥʘʯʘʣʴʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ; 

k ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʤʝʰʠʚʘʥʠʷ; 

v ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ ʚ ʩʧʦʢʦʡʥʦʤ ʚʦʟʜʫʭʝ; 

vi ï ʩʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ i-ʡ ʬʨʘʢʮʠʠ ʧʳʣʠ; 

vʚʦʟʜ.ʭ ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʪʦʯʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ, ʤ/ʩ 

R ï ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʚʳʨʘʙʦʪʢʠ; 

a, b, kv ï ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ; 

ȹx ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʢʦʥʪʨʦʣʷ ʠʣʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ï ʧʨʠʨʘʱʝʥʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʭ, ʤ 

 

ɼʣʷ ʨʘʩʯʝʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ ʚʜʦʣʴ ʚʳʨʘʙʦʪʦʢ ʚ 

ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʝʩʧʳʣʠʚʘʥʠʷ (ʦʨʦʰʝʥʠʷ, 

ʧʳʣʝʦʪʩʦʩʘ) ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʧʨʦʭʦʜʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʚʦʧʨʦʩʦʚ, ʥʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʨʘʥʝʝ 

ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ: 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ kv 

(ʬʦʨʤʫʣʘ 2.3 ʪʘʙʣʠʮʳ 2.9) ʜʣʷ ʟʘʙʦʝʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ; 

- ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʜʠʩʧʝʨʩʥʦʛʦ ʩʦʩʪʘʚʘ ʧʳʣʠ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʟʘʙʦʷʭ ʠ ʚ ʧʨʠʣʝʛʘʶʱʠʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ 

ʨʝʞʠʤʦʚ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʠ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʦʨʦʰʝʥʠʷ ʠ 

ʘʩʧʠʨʘʮʠʦʥʥʦʛʦ ʧʳʣʝʫʜʘʣʝʥʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʥʘ 8 ʰʘʭʪʘʭ 

ʢʦʤʧʘʥʠʠ ɸʆ çʉʋʕʂè. ʋʩʣʦʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʦʜʠʥʘʢʦʚʦ 

ʚʳʜʝʨʞʠʚʘʣʠʩʴ. ʉʢʦʨʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʧʨʦʭʦʜʯʝʩʢʠʭ ʟʘʙʦʷʭ ʰʘʭʪ ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ 0,25 ʤ/ʩ õ 0,5 ʤ/ʩ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʩʦʦʙʱʘʣʦʩʴ ʨʘʥʝʝ, ʚ ʟʦʥʝ 

ʧʳʣʝʦʪʩʦʩʘ (50 ʤ ʦʪ ʟʘʙʦʷ) ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʪʘʶʱʝʡ 

ʧʳʣʠ ʦʧʠʩʳʚʘʶʪʩʷ ʵʤʧʠʨʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ (2.3), ʜʣʷ ʢʦʪʦʨʦʡ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʣʷ ʫʯʘʩʪʢʘ ʜʣʠʥʦʡ 50 ʤ ʦʪ ʧʣʦʩʢʦʩʪʠ 

ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʟʘʙʦʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ kv ʧʦ ʬʦʨʤʫʣʝ 
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ὧὼȟὺ
ρ

Ўὼ
 

(2.4) 

ʛʜʝ ȹx ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʢʦʥʪʨʦʣʷ, ȹx = 50 ʤ; 

 c0 ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʠ ʫ ʠʩʪʦʯʥʠʢʘ, c0 = ʩ1 ʤʛ/ʤ3; 

 c(x,vx) ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ, c(x,vx) = ʉ2 ʤʛ/ʤ3; 

vʚʦʟʜ.x ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ, vʚʦʟʜ.x = 0,25 

ʤ/ʩ. 

ʇʨʠʤʝʨ ʦʙʱʝʡ ʩʭʝʤʳ ʧʨʦʚʝʜʝʥʠʷ ʟʘʤʝʨʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.25. 

ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʣʝʜʫʶʱʠʡ: 

 ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 8õ10 ʤʝʪʨʦʚ ʦʪ ʤʝʩʪʘ 

ʧʳʣʝʦʙʨʘʟʦʚʘʥʠʷ (ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʤʙʘʡʥʘ) ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʜʢʠ 

ʚʳʨʘʙʦʪʢʠ (ʟʘʤʝʨʥʘʷ ʪʦʯʢʘ 1); 

 ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30 ʤʝʪʨʦʚ ʦʪ ʢʦʤʙʘʡʥʘ 

(ʠʣʠ 40 ʤʝʪʨʦʚ ʦʪ ʟʘʙʦʷ) ï (ʟʘʤʝʨʥʘʷ ʪʦʯʢʘ 2); 

 ʠʟ ʫʨʘʚʥʝʥʠʷ (2.4) ʧʦ ʟʘʤʝʨʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ 

ʦʧʨʝʜʝʣʷʣʩʷ ʵʤʧʠʨʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ kv. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 2.10. 

 

ʈʠʩʫʥʦʢ 2.25 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʩʠʩʪʝʤʳ ʦʙʝʩʧʳʣʠʚʘʥʠʷ 

ʢ ʢʦʤʙʘʡʥʫ DOSKOMD1100 ʠ ʨʘʟʤʝʱʝʥʠʝ ʟʘʤʝʨʥʳʭ ʪʦʯʝʢ 
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ʉʨʝʜʥʝʝ ʧʦ ʚʩʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ (ʪʘʙʣʠʮʳ 2.4) ʟʥʘʯʝʥʠʝ kv 

ʨʘʚʥʦ 0,01041, ʧʦʵʪʦʤʫ ʜʣʷ ʨʘʩʯʝʪʦʚ ʫʨʘʚʥʝʥʠʝ (2.3) ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʢ ʚʠʜʫ 

 ὧὼȟὺ
ὧ

ρ πȟπρπτρϽ
Ўὼ
ὺ̃̏̈̅Ȣ

ȟ (2.4) 

ʋʨʘʚʥʝʥʠʝ (2.4) ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪʘ kv ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ ʚ ʚʳʨʘʙʦʪʢʘʭ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʧʳʣʝʦʪʩʦʩʘ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ. 

 

ʊʘʙʣʠʮʘ 2.10 ï ɼʠʥʘʤʠʢʘ ʟʘʧʳʣʝʥʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʧʣʦʩʢʦʩʪʠ 

ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʟʘʙʦʷ ʠ ʜʦ 50 ʤ ʦʪ ʥʝʛʦ ʠ ʚʝʣʠʯʠʥʘ ʵʤʧʠʨʠʯʝʩʢʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ kv 

ʐʘʭʪʘ ɺʳʨʘʙʦʪʢʘ 
ʉ1, 

ʤʛ/ʤ3 

ʉ2, 

ʤʛ/ʤ3 
kv 

ʉ(0), 

ʤʛ/ʤ3 

(ʧʨʦʛʥʦʟ) 

ʉ(50), 

ʤʛ/ʤ3 

(ʧʨʦʛʥʦʟ) 

ʀʤ. ʉ.ʄ. ʂʠʨʦʚʘ 25-03 ʌʇʋ 163,8 90,5 0,0135 207,9 71,3 

ʀʤ. ʉ.ʄ. ʂʠʨʦʚʘ 24-60 ʂʦʥʚʝʡʝʨʥʘʷ ʧʝʯʴ 145,1 99,2 0,0077 167,4 85,9 

ʀʤ. ʉ.ʄ. ʂʠʨʦʚʘ 24-62 ɺʝʥʪʠʣʷʮʠʦʥʥʘʷ ʧʝʯʴ 155,0 91,7 0,0115 190,6 74,6 

ʀʤ. ɸ. ɼ. ʈʫʙʘʥʘ ʇʫʪʝʚʦʡ ʰʪʨʝʢ ˉ 12-08  157,5 98,625 0,0099 188,7 82,3 

ʀʤ. ɸ. ɼ. ʈʫʙʘʥʘ ʂʦʥʚʝʡʝʨʥʳʡ ʙʨʝʤʩʙʝʨʛ ˉ 84 93,4 72,7 0,0047 102,2 66,4 

ʀʤ. ɸ. ɼ. ʈʫʙʘʥʘ ʇʫʪʝʚʦʡ ʰʪʨʝʢ ˉ 814  117,9 84,0 0,0067 133,8 74,0 

ʀʤ. ɸ. ɼ. ʈʫʙʘʥʘ ʂʦʥʚʝʡʝʨʥʳʡ ʰʪʨʝʢ ˉ 812 162,4 98,1 0,0109 197,9 80,5 

ʀʤ. ɸ. ɼ. ʈʫʙʘʥʘ 
ʄʘʛʠʩʪʨʘʣʴʥʳʡ ʧʫʪʝʚʦʡ ʰʪʨʝʢ  

ˉ 81 
125,9 91,3 0,0063 141,7 81,0 

ʀʤ. 7 ʅʦʷʙʨʷ ɼʨʝʥʘʞʥʳʡ ʰʪʨʝʢ ˉ 13-24  774,3 339,2 0,0107 937,0 279,5 

ʀʤ. 7 ʅʦʷʙʨʷ ʂʦʥʚʝʡʝʨʥʳʡ ʰʪʨʝʢ ˉ 26-8 138,7 77,6 0,0131 175,1 61,4 

ʇʦʣʳʩʘʝʚʩʢʘʷ 17-51 ʂʦʥʚʝʡʝʨʥʳʡ ʰʪʨʝʢ 177 106,0 0,0112 216,5 86,7 

ʇʦʣʳʩʘʝʚʩʢʘʷ 17-53 ɺʝʥʪʠʣʷʮʠʦʥʥʳʡ ʰʪʨʝʢ  102,0 70,0 0,0076 117,5 60,7 

ʂʦʤʩʦʤʦʣʴʩʢʘʷ 
ʅʘʢʣʦʥʥʳʡ ʢʚʝʨʰʣʘʛ ʥʘ ʧʣ. 

ʊʦʣʤʘʯʝʚʩʢʠʡ 
179,2 97,6 0,0139 229,1 76,3 
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ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʇʘʨʘʣʣʝʣʴʥʳʡ ʰʪʨʝʢ ˉ17-35 126,8 97,6 0,0050 139,4 88,7 

ʀʤ. ɺ.ɼ. 

ʗʣʝʚʩʢʦʛʦ 
ʂʦʥʚʝʡʝʨʥʳʡ ʩʪʚʦʣ ʧʣ. 50 ʌʇʇ  143,8 95,4 0,0085 168,1 81,6 

ʀʤ. ɺ.ɼ. 

ʗʣʝʚʩʢʦʛʦ 
ʇʫʪʝʚʦʡ ʩʪʚʦʣ ʧʣ. 50 ʌʇʇ 150,3 77,925 0,0155 196,8 59,5 

ʀʤ. ɺ.ɼ. 

ʗʣʝʚʩʢʦʛʦ 
ɼʠʘʛʦʥʘʣʴʥʳʡ ʧʨʦʩʝʢ 50-04  138,1 76,65 0,0134 175,0 60,5 

ʀʤ. ɺ.ɼ. 

ʗʣʝʚʩʢʦʛʦ 
ʂʦʥʚʝʡʝʨʥʳʡ ʰʪʨʝʢ 52-13 166,2 103,35 0,0101 199,9 85,9 

ʀʤ. ɺ.ɼ. 

ʗʣʝʚʩʢʦʛʦ 
ʂʦʥʚʝʡʝʨʥʳʡ ʰʪʨʝʢ 52-14 116,6 84,075 0,0064 131,6 74,5 

ʀʤ. ɺ.ɼ. 

ʗʣʝʚʩʢʦʛʦ 
ʂʦʥʚʝʡʝʨʥʳʡ ʫʢʣʦʥ 131,6 86,55 0,0087 154,3 73,8 

ʊʘʣʜʠʥʩʢʘ-̫

ɿʘʧʘʜʥʘʷ-1 
ʉʙʦʡʢʘ ʤʝʞʜʫ ʫʢʣʦʥʘʤʠ 173,4 97,35 0,0130 218,6 77,2 

ʊʘʣʜʠʥʩʢʘʷ-

ɿʘʧʘʜʥʘʷ-1 
ʇʘʨʘʣʣʝʣʴʥʳʡ ʰʪʨʝʢ ʧʣ.66 175,4 97,95 0,0132 221,7 77,5 

ʊʘʣʜʠʥʩʢʘʷ-

ɿʘʧʘʜʥʘʷ-2 

ʌʣʘʥʛʦʚʳʡ ʧʘʨʘʣʣʝʣʴʥʳʡ 

ʰʪʨʝʢ 
158,5 103,8 0,0088 186,3 88,3 

kvʩʨ. = 0,010013043Ñ0,005 

 

 

ɺr ʚʦʜʳ 

1. ɺ ʮʝʣʦʤ ʞʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʠʥʮʠʧʦʚ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤ 

ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʝʭʥʠʯʝʩʢʠʤ 

ʨʝʰʝʥʠʷʤ ʨʘʟʨʘʙʦʪʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ 

ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʙʦʨʘ ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʭ ʩʠʩʪʝʤ ʧʨʠ ʧʨʦʭʦʜʢʝ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

2. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʙʘʡʥʘʭ çSandvikè ʩʠʩʪʝʤʳ 

ʧʳʣʝʫʜʘʣʝʥʠʷ HCN300/1 HY ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ CFT GmbH ʧʨʠ 

ʚʚʦʜʝ ʠʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʩʦʩʪʘʚʝ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʣʦʞʥʦ 

ʥʘʩʪʨʦʠʪʴ ʥʘ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʥʪʨʦʣʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʝʥʪʠʣʷʪʦʨʘ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʬʠʣʴʪʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʭʦʜʘ ʠ ʜʘʚʣʝʥʠʷ ʚʦʜʳ. 
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3. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʚʩʘʩʘ ʩʢʨʫʙʙʝʨʘ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʟʘʧʦʣʥʝʥʠʶ ʩʠʩʪʝʤʳ ʧʳʣʝʦʯʠʩʪʢʠ ʰʪʳʙʦʤ ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʢʫʩʢʘʤʠ 

ʛʦʨʥʦʡ ʤʘʩʩʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʶ ʜʝʧʨʝʩʩʠʠ ʠ ʧʘʜʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʢʨʫʙʙʝʨʘ. 

4. ʅʘʪʫʨʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʥʘ 

ʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʙʘʡʥʘʭ çSandvikè ʩʠʩʪʝʤʳ ʧʳʣʝʫʜʘʣʝʥʠʷ HCN300/1 

HY ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʜʝʧʨʝʩʩʠʠ ʚʝʥʪʠʣʷʪʦʨʘ 

ʩʢʨʫʙʙʝʨʘ ʥʘ 15 %. ʇʘʜʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʤʦʞʥʦ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʥʝʧʨʘʚʠʣʴʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ. 

5. ɺ ʧʘʩʧʦʨʪʘʭ ʥʘ ʫʩʪʘʥʦʚʢʫ ɺʄʇ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʬʘʢʪ ʨʘʙʦʪʳ ʩʢʨʫʙʙʝʨʘ. 

ɺ ʩʣʫʯʘʝ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʧʨʠʙʦʨʘʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʢʨʫʙʙʝʨʘ 

250õ300 ʤ3/ʤʠʥ ʧʨʠ ʧʦʜʘʯʝ ʚʦʟʜʫʭʘ ʚ ʟʘʙʦʡ ʨʘʩʯʝʪʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ 

300 ʤ3/ʤʠʥ (ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʭʘ 0,25 ʤ/ʩ) ʚʦʟʤʦʞʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʧʨʦʚʝʪʨʠʚʘʝʤʳʭ ʟʦʥ (ʩʣʦʝʚʳʭ ʩʢʦʧʣʝʥʠʡ ʤʝʪʘʥʘ) ʥʘʜ 

ʢʦʤʙʘʡʥʦʤ. 

6. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʧʨʦʪʠʚʦʧʳʣʝʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʦʨʦʰʝʥʠʝ ʚ ʥʝʩʢʦʣʴʢʠʭ ʟʦʥʘʭ, ʧʳʣʝʦʪʩʦʩ ʠ 

ʦʩʣʘʥʮʝʚʘʥʠʝ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʚ ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʩʴ ʚʩʝʭ ʚʠʜʦʚ ʧʳʣʠ (ʫʛʦʣʴʥʘʷ, ʧʦʨʦʜʥʘʷ ʠ ʩʣʘʥʮʝʚʘʷ) ʩ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʤʠ ʢʘʧʝʣʴʢʘʤʠ ʚʦʜʳ. ʇʨʠʤʝʥʷʝʤʳʝ ʧʨʠʙʦʨʳ ʢʦʥʪʨʦʣʷ 

ʟʘʧʳʣʝʥʥʦʩʪʠ ʠʟʤʝʨʷʶʪ ʩʫʤʤʘʨʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʘʥʥʦʡ ʩʣʦʞʥʦʡ 

ʩʤʝʩʠ. 

7. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ, ʛʜʝ ʧʨʠʤʝʥʷʶʪ 

ʧʳʣʝʦʪʩʘʩʳʚʘʶʱʠʝ ʫʩʪʘʥʦʚʢʠ, ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʳʣʝʥʥʦʩʪʠ kv = 0,01041Ñ0,005. ɼʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʝʣʠʯʠʥʫ ʦʞʠʜʘʝʤʦʡ ʟʘʧʳʣʝʥʥʦʩʪʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʜʦ 50 ʤ ʦʪ ʧʣʦʩʢʦʩʪʠ ʟʘʙʦʷ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ  

 ὧὼȟὺ
ὧ

ρ πȟπρπτρϽ
Ўὼ
ὺ̃̏̈̅Ȣ
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ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʧʨʦʭʦʜʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ ʩ ʫʯʝʪʦʤ 

ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ 

ʨʫʜʥʠʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʪʫʧʠʢʦʚʳʭ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ. 
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ɻʃɸɺɸ 3. ʏʀʉʃɽʅʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʉʍɽʄ ʀ ʈɽɾʀʄʆɺ 

ʇʈʆɺɽʊʈʀɺɸʅʀʗ ɻʆʈʅʓʍ ɺʓʈɸɹʆʊʆʂ ʇʈʀ ʈɸɹʆʊɽ ʉʀʉʊɽʄ 

ʆɹɽʉʇʓʃʀɺɸʅʀʗ 

ʊʨʝʭʤʝʨʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʘʵʨʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʫʜʥʠʯʥʦʡ ʘʵʨʦʣʦʛʠʠ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʮʝʣʳʤ ʨʷʜʦʤ ʫʯʝʙʥʳʭ ʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ.  

ʊʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʤ 

ʛʦʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʜʣʷ ʨʘʩʯʝʪʦʚ ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʦʥʥʝʣʝʡ [36, 37]. ʈʘʙʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʦʬʝʩʩʦʨʘ ʉ.ɻ. ɻʝʥʜʣʝʨʘ. 

ɺ ɻʦʨʥʦʤ ʠʥʩʪʠʪʫʪʝ ʋʨʆ ʈɸʅ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʚ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ ʧʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʥʪʠʣʷʮʠʠ ʨʫʜʥʠʢʦʚ [38], 

ʠʟʫʯʝʥʠʶ ʪʝʧʣʦʚʳʭ ʨʝʞʠʤʦʚ ʧʨʦʚʝʪʨʠʚʘʥʠʷ, ʨʘʙʦʪʳ ʢʘʣʦʨʠʬʝʨʦʚ [39], 

ʧʨʠʤʝʥʝʥʠʶ ʵʞʝʢʪʦʨʦʚ [88] ʠ ʘʥʘʣʠʟʫ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ [41]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʢʪʦʨʦʚ ʥʘʫʢ ɹ.ʇ. ʂʘʟʘʢʦʚʘ, 

ʃ.ʖ. ʃʝʚʠʥʘ, ɸ.ɺ. ʐʘʣʠʤʦʚʘ, ɸ.ɺ. ɿʘʡʮʝʚʘ ʠ ʜʨ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝʤ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ 

ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ, ʪʘʢʞʝ ʟʘʥʠʤʘʶʪʩʷ ʚ ʀʇʂʆʅ ʈɸʅ [42-45] ʠ ʄʦʩʢʦʚʩʢʦʤ 

ʛʦʨʥʦʤ ʠʥʩʪʠʪʫʪʝ ʅʀʊʋ çʄʀʉʠʉè [46-51]. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʝʩʥʳʝ 

ʥʘʫʯʥʳʝ ʩʚʷʟʠ ʜʚʫʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʙʫʩʣʦʚʣʝʥʥrʝ ʝʜʠʥʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʦʡ, 

ʟʘʣʦʞʝʥʥʦʡ ʘʢʘʜʝʤʠʢʦʤ ɸ.ɸ. ʉʢʦʯʠʥʩʢʠʤ [52]. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʶʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Ansys CFD (computational fluid 

dynamics) ʠ Solid Works. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ FlowVision CFD, ʦʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʳʣʝʚʦʡ ʜʠʥʘʤʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ Ansys CFD (ʣʠʮʝʥʟʠʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ˉ 612013 ʦʪ 

31.12.2013), ʪʘʢ ʢʘʢ ʦʥ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʜʠʥʘʤʠʢʠ 

ʧʳʣʠ. 
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ʇʦʣʫʯʝʥʥʳʝ ʩ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʥʥʳʝ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʙʦʨʘ ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ 

(ʛʣʘʚʘ 3). 

 

3.1 ʇʦʨʷʜʦʢ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʩʪʨʦʝʥʠʶ ʚʠʨʪʫʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚ 

ʧʦʜʟʝʤʥʳʭ ʘʵʨʦ- ʧʳʣʝʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʨʘʩʯʝʪʥʳʭ ʩʝʪʦʢ 

ɺ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʣʝʞʘʪ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ, 

ʧʨʝʜʣʦʞʝʥʥʳʝ ʥʘʟʳʚʘʪʴ ʚʠʨʪʫʘʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʧʦʜʟʝʤʥʳʭ 

ʘʵʨʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [53]. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʘʭ [43-45], ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʚʩʝʭ ʨʝʘʣʴʥʳʭ 

ʨʘʟʤʝʨʦʚ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʨʘʙʦʪʦʢ ʢ ʨʘʟʤʝʨʘʤ ʚ ʤʦʜʝʣʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ ʧʨʦʭʦʜʯʝʩʢʠʝ ʟʘʙʦʠ, ʚ 

ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʦʭʦʜʯʝʩʢʠʝ ʢʦʤʙʘʡʥʳ ʩ ʚʩʪʨʦʝʥʥʳʤ ʧʳʣʝʦʪʩʦʩʦʤ.  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʘʵʨʦʜʠʥʘʤʠʢʫ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʳʣʠ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ, 

ʷʚʣʷʶʪʩʷ ʧʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ ʠ ʚʦʟʜʫʭʦʚʦʜ.  

ʂ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤ ʵʣʝʤʝʥʪʘʤ ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʩʨʝʜʩʪʚʘ ʜʘʣʴʥʝʡʰʝʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʦʨʥʦʡ ʤʘʩʩʳ ī ʵʪʦ ʩʘʤʦʭʦʜʥʳʝ 

ʚʘʛʦʥʳ, ʣʝʥʪʦʯʥʳʡ ʠʣʠ ʩʢʨʝʙʢʦʚʳʡ ʢʦʥʚʝʡʝʨ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʜʦʩʪʘʪʦʯʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʥʘʣʦʛʘ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʨʦʩʪʳʭ 

ʬʠʛʫʨ (ʨʠʩʫʥʦʢ 3.1). ʉʦʙʨʘʥʥʳʝ ʚʤʝʩʪʝ (ʨʠʩʫʥʦʢ 3.2) ʦʥʠ ʥʘ 90 % ʦʪʨʘʞʘʶʪ 

ʬʘʢʪʠʯʝʩʢʫʶ ʛʝʦʤʝʪʨʠʶ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ. ʄʝʣʢʠʤʠ ʜʝʪʘʣʷʤʠ (ʤʝʥʝʝ 

0,05 ʤ) ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ ʤʳ ʧʨʝʥʝʙʨʝʛʣʠ, ʜʝʣʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʝʨʚʦʝ ʜʦʧʫʱʝʥʠʝ. 

ʕʣʝʤʝʥʪʳ ʩʪʨʝʣʳ ʩ ʙʘʨʦʤ ʠ ʧʝʨʝʛʨʫʞʘʪʝʣʷ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ 

ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʥʘʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʧʳʣʝʚʘʷ ʜʠʥʘʤʠʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʨʘ ʠ 
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ʧʝʨʝʛʨʫʞʘʪʝʣʷ. ʏʝʤ ʚʳʰʝ ʦʥʠ ʧʦʜʥʷʪʳ, ʪʝʤ ʙʦʣʴʰʝ ʟʘʧʳʣʝʥʥʦʩʪʴ 

ʧʨʠʟʘʙʦʡʥʦʡ ʯʘʩʪʠ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʰʘʭʪʘʭ, ʚʦʟʜʫʭʦʚʦʜ ʨʘʟʤʝʱʘʝʪʩʷ ʫ ʙʦʨʪʘ 

ʩ ʣʝʚʦʡ ʠʣʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʧʦʜ ʢʨʦʚʣʝʡ. ʇʨʠ ʵʪʦʤ ʚʳʙʦʨ ʩʪʦʨʦʥʳ 

ʨʘʟʤʝʱʝʥʠʷ ʚʦʟʜʫʭʦʚʦʜʘ ʦʙʫʩʣʦʚʣʝʥ ʣʠʰʴ ʫʜʦʙʩʪʚʦʤ ʧʦʜʚʝʰʠʚʘʥʠʷ ʪʨʫʙ ʚ 

ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʝ ʦʪ ʚʝʥʪʠʣʷʪʦʨʘ ʤʝʩʪʥʦʛʦ ʧʨʦʚʝʪʨʠʚʘʥʠʷ. ɺ ʪʝʯʝʥʠʝ 

ʧʨʦʭʦʜʢʠ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʚʝʰʝʥ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʘ 

ʜʨʫʛʫʶ. 

  

ʈʠʩʫʥʦʢ 3.1 ï ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ 

ʉʪʨʝʣʘ ʩ ʙʘʨʦʤ 

ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ

ʇʝʨʝʛʨʫʞʘʪʝʣɹ 

ʧʨʦʭʦʜʯʝʩʢʦʛʦ ʢʦʤʙʘʡʥʘ

ʇr ʣʝʦʪʩʦʩ
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ʈʠʩʫʥʦʢ 3.2 ï ʇʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ ʠ ʝʛʦ ʚʠʨʪʫʘʣʴʥʳʡ ʘʥʘʣʦʛ 

 

ɼʣʠʥʘ ʪʫʧʠʢʦʚʦʡ ʯʘʩʪʠ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ 

ʢʦʥʪʨʦʣʷ ʟʘʧʳʣʝʥʥʦʩʪʠ (50 ʤ ʦʪ ʧʣʦʩʢʦʩʪʠ ʟʘʙʦʷ [13, 14]). ɼʣʷ ʦʮʝʥʢʠ 

ʨʘʩʩʪʦʷʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʩʝʜʘʥʠʝ ʧʳʣʠ ʟʘ ʩʯʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʩʠʣ, ʜʣʠʥʘ ʪʫʧʠʢʦʚʦʡ ʯʘʩʪʠ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 100 ʤ. 

ɼʣʠʥʫ ʚʳʨʘʙʦʪʢʠ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʪʩʷ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʩʯʝʪʦʚ. ʀʪʦʛʦʚʳʡ ʚʠʨʪʫʘʣʴʥʳʡ ʘʥʘʣʦʛ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.3. 

 

ʈʠʩʫʥʦʢ 3.3 ï ʈʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ 

 

ɺʪʦʨʳʤ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʦʨʷʜʦʢ ʨʘʟʙʠʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʝ ʦʙʲʝʤʳ. ʂʘʢ 

ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ [54], ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʘʵʨʦʛʘʟʦʜʠʥʘʤʠʢʠ 

ʦʧʪʠʤʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʝʪʨʘʵʜʨʘʤʠ. ʀʭ 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʛʝʥʝʨʘʮʠʷ ʩʦ ʩʛʫʱʝʥʠʝʤ ʚ ʤʝʩʪʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʇʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ çSandvikè MB670-1LH ɺʠʨʪʫʘʣɹʥrʡ ʘʥʘʣʦʛ


