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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ɿʘʧʘʩʳ ʪʦʨʬʘ ʚ ʈʦʩʩʠʠ ʧʨʝʚʳʰʘʶʪ 

ʥɻʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚʤʝʩʪʝ 

ʚʟʷʪʳʭ, ʠ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 175,6 ʤʣʨʜ. ʪʦʥʥ ʚ 60-ʪʠ ʩʫʙʲʝʢʪʘʭ ʌʝʜʝʨʘʮʠʠ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 47 % ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʪʦʨʬʘ [1]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 0,05 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʦʨʬʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 51 % 

ʠʟ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʘ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʦʩʪʘʣʴʥʳʝ ï ʜʣʷ ʥʫʞʜ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [2]. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʪʦʨʬʘ 

ʜʦʙʳʚʘʝʪʩʷ ʚ ʌʠʥʣʷʥʜʠʠ, ʀʨʣʘʥʜʠʠ, ɻʝʨʤʘʥʠʠ ʠ ɹʝʣʘʨʫʩʠ. ɼʦʙʳʯʘ ʪʦʨʬʘ ʥʘ 

ʪʦʧʣʠʚʦ ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ ʥʝʦʙʭʦʜʠʤʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʜʜʝʨʞʘʥʠʝ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʘʭ.  ʇʦʩʢʦʣʴʢʫ ʚ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʥʘ ʪʦʨʬʷʥʦʤ 

ʪʦʧʣʠʚʝ ʤʦʱʥʦʩʪʴʶ ʦʪ 2 ʜʦ 10 ʄɺʪ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ 

ʜʦʙʳʯʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʨʬʘ. ɺ ʈʦʩʩʠʠ ʞʝ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʢʦʪʦʨʘʷ ʩʪʘʛʥʘʮʠʷ [3], ʭʦʪʷ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʚ ʤʠʨʝ  ʧʦ 

ʟʘʧʘʩʘʤ ʪʦʨʬʘ. ʊʦʨʬ, ʷʚʣʷʷʩʴ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ, ʠʤʝʝʪ 

ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʨʦʩʪ, ʧʨʝʚʳʰʘʶʱʠʡ ʩʝʛʦʜʥʷʰʥʶʶ ʩʨʝʜʥʝʛʦʜʦʚʫʶ ʜʦʙʳʯʫ, 

ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʢʦʣʦʩʩʘʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ɸʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʤʦʞʝʪ 

ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʝʛʘʟʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ. ɿʜʝʩʴ ʥʘ ʘʨʝʥʫ ʚʳʭʦʜʷʪ ʧʨʠʚʦʟʥʳʝ ʫʛʦʣʴ ʠ 

ʞʠʜʢʦʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʪʦʧʣʠʚʦ (ʤʘʟʫʪ), ʢʦʪʦʨʳʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʷʚʣʷʝʪʩʷ 

ʜʦʨʦʛʠʤʠ, ʘ ʩ ʜʨʫʛʦʡ ï ʪʨʝʙʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʣʦʛʠʩʪʠʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʪʘʨʳ. ʕʪʠ ʚʠʜʳ ʪʦʧʣʠʚʘ 

ʥʝ ʤʦʛʫʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʳʪʫ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʧʨʦʩʪʦʤ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʠʱʠ, ʟʘʛʦʥʷʷ ʣʶʜʝʡ, ʦʩʦʙʝʥʥʦ ʚ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ, ʚ ʨʘʤʢʠ ʵʢʦʥʦʤʠʠ ʧʨʠʚʦʟʥʦʛʦ ʪʦʧʣʠʚʘ. 
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ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʦʨʬʘ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʝʪʩʷ ɹʝʣʘʨʫʩʴ [3]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʩʪʨʘʥʘʭ ʉʢʘʥʜʠʥʘʚʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʠ, ʪʦʨʬ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʫʛʣʷ, ʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʠʨʦʜʥʳʤ ʛʘʟʦʤ ʪʦʨʬ, ʧʨʠ ʩʞʠʛʘʥʠʠ ʚʳʜʝʣʷʷ ʤʝʥʴʰʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 

ʦʙʨʘʟʫʝʪ ʟʦʣʫ, ʢʦʪʦʨʘʷ ʩ ʫʩʧʝʭʦʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ 

ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʫʪʠʣʠʟʘʮʠʠ 

ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ [3]. 

ʊʦʨʬ ʩʪʘʥʦʚʠʪʩʷ ʥʝʨʝʥʪʘʙʝʣʴʥʳʤ ʪʦʧʣʠʚʦʤ ʚ ʩʣʫʯʘʝ ʦʨʛʘʥʠʟʘʮʠʠ ʝʛʦ 

ʜʦʩʪʘʚʢʠ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʥʥʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʤʝʩʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚʦʟʨʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʦʨʬʦʜʦʙʳʯʠ ʚ 

ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʟʘʥʷʪʦʩʪʴ. ʅʘʣʠʯʠʝ ʪʦʨʬʦʨʘʟʨʘʙʦʪʦʢ ʦʙʝʩʧʝʯʠʪ ʤʝʩʪʥʦʝ 

ʥʘʩʝʣʝʥʠʝ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ ʠ ʨʘʟʚʠʪʠʝʤ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʩʝʢʪʦʨʘ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʨʬʷʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʵʥʝʨʛʝʪʠʢʠ ʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʧʣʦʜʦʨʦʜʠʝ ʠʩʪʦʱʝʥʥʳʭ ʧʦʯʚ ʥʘ 

ʦʩʥʦʚʝ ʪʦʨʬʦʥʘʚʦʟʥʳʭ ʢʦʤʧʦʩʪʦʚ, ʯʪʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʨʘʙʦʪʘʝʪ ʢʘʢ 

ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ, ʘ ʩ ʜʨʫʛʦʡ ï ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʩʝʣʴʭʦʟʫʛʦʜʠʡ [4]. 

ʇʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ [5] ʚ ʙʣʠʞʘʡʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʪʦʨʬʦʜʦʙʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʥʫʪ ʯʘʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʭʦʣʜʠʥʛʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʦʣʫʯʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ: ʪʝʧʣʘ, ʵʥʝʨʛʠʠ, 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʧ., ʫʚʝʣʠʯʠʪʩʷ ʜʦʣʷ ʥʝʙʦʣʴʰʠʭ ʢʦʤʧʘʥʠʡ ʚ 

ʪʦʨʬʦʜʦʙʳʯʝ, ʧʨʦʠʟʦʡʜʝʪ ʚʢʣʶʯʝʥʠʝ ʪʦʨʬʘ ʚ ʩʪʨʫʢʪʫʨʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 

ʙʠʦʵʥʝʨʛʝʪʠʢʠ, ʘ ʪʘʢʞʝ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʜʦʣʷ ʪʦʨʬʷʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʥʝʙʦʣʴʰʠʝ ʛʨʫʧʧʳ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʨʬʘ ʚ ʵʥʝʨʛʝʪʠʢʝ ʥʝʛʘʟʠʬʠʮʠʨʦʚʘʥʥʳʭ ʟʦʥ ʦʙʝʩʧʝʯʠʪ 

ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʨʘʡʦʥʦʚ,  

ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʘ ʩʯʝʪ 
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ʨʘʟʫʤʥʦʡ ʜʦʙʳʯʠ ʤʝʩʪʥʦʛʦ ʪʦʧʣʠʚʘ, ʨʝʰʠʪ ʚʦʧʨʦʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʘʤʝʥʳ 

ʜʘʣʴʥʝʧʨʠʚʦʟʥʳʭ ʤʘʟʫʪʘ ʠ ʫʛʣʝʡ, ʘ ʪʘʢʞʝ ʩʚʝʨʭʣʠʤʠʪʥʦʛʦ ʛʘʟʘ. 

ʂʫʩʢʦʚʦʡ ʪʦʨʬ ï ʙʝʟʦʧʘʩʥʦʝ ʪʦʧʣʠʚʦ ʜʣʷ ʝʛʦ ʧʝʨʝʚʦʟʢʠ ʣʶʙʳʤ ʚʠʜʦʤ 

ʪʨʘʥʩʧʦʨʪʘ, ʠʤʝʶʱʝʝ ʪʝʧʣʦʪʚʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 3 200 ʂʢʘʣ/ʢʛ ʧʨʠ ʚʣʘʛʝ 33 

%. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʦʣʫʯʠʣ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʡ ʤʝʪʦʜ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʱʝʣʝʚʦʤ 

ʬʨʝʟʝʨʦʚʘʥʠʠ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʥʘʚʝʩʥʦʡ, ʧʦʣʫʥʘʚʝʩʥʦʡ ʠʣʠ ʧʨʠʮʝʧʥʦʡ 

ʤʘʰʠʥʦʡ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 550 ʤʤ, ʬʦʨʤʦʚʘʥʠʝ ʪʦʨʬʘ ʰʥʝʢʦʚʳʤ ʧʨʝʩʩʦʤ ʠ 

ʚʳʩʪʠʣʢʫ ʢʫʩʢʘ ʥʘ ʢʘʨʪʦʚʦʝ ʧʦʣʝ ʯʝʨʝʟ ʤʥʦʛʦʧʦʪʦʯʥʳʡ ʤʫʥʜʰʪʫʢ ʚ ʚʠʜʝ 

ʮʠʣʠʥʜʨʦʚ ʠʣʠ ʚʦʣʥʠʩʪʦʛʦ ʨʘʩʩʪʠʣʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʫʰʢʠ. 

ʑʝʣʝʚʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ ʠ ʬʦʨʤʦʚʘʥʠʝ ï ʩʘʤʳʝ ʵʥʝʨʛʦʝʤʢʠʝ ʦʧʝʨʘʮʠʠ (ʦʢʦʣʦ 

50 % ʢɻʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʦʢʦʣʦ 25 % ʦʪ ʦʙʱʝʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʦʜʫʢʪʘ) ʚʦ ʚʩʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʮʠʢʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʨʬʘ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʤ ʤʝʪʦʜʦʤ. 

ɺ ʩʚʷʟʠ ʩ ʠʟʣʦʞʝʥʥʳʤ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʈʦʩʩʠʠ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʠʟʳʩʢʘʥʠʝ ʧʫʪʝʡ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ 

ʠ ʬʦʨʤʦʚʘʥʠʷ ʪʦʨʬʘ ʙʝʟ ʧʦʪʝʨʠ ʢʫʩʢʦʤ ʧʨʦʯʥʦʩʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ ʥʘ 

ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʘʰʠʥ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʘʙʦʪʳ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʉʪʝʧʝʥʴ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʧʨʦʩʘʤʠ 

ʠʟʫʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʟʘʥʠʤʘʣʠʩʴ ʉʦʣʦʧʦʚ 

ʉ.ɻ., ʆʧʝʡʢʦ ʌ.ɸ., ʉʝʤʝʥʩʢʠʡ ɽ.ʇ., ʂʦʨʯʫʥʦʚ ʉ.ʉ., ʏʫʨʘʝʚ ʅ.ɺ., ʂʦʧʝʥʢʠʥ 

ɺ.ɼ., ʃʠʰʪʚʘʥ ʀ.ʀ., ɺʦʨʦʥʢʦʚ ɹ.ɹ., ʉʫʚʦʨʦʚ ɺ.ʀ., ɸʬʘʥʘʩʴʝʚ ɸ.ɽ., ɽʚʩʝʝʚ 

ɺ.ʅ., ʂʫʞʤʘʥ ɻ.ʀ., ʐʘʤʙʝʨ ʆ.ɺ., ɻʘʤʘʶʥʦʚ ʉ.ʅ., ʎʚʝʪʢʦʚ ɺ.ʀ., ʌʦʤʠʥ ɺ.ʂ., 

ʄʠʭʘʡʣʦʚ ɸ.ɺ., ɿʶʟʠʥ ɹ.ʌ. ʠ ʜʨ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʟʘ ʩʯʝʪ ʥʘʭʦʞʜʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚʣʘʛʠ, ʜʠʩʧʝʨʩʥʦʩʪʠ, ʚʠʜʘ ʠ ʪʠʧʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʫʰʢʠ ʢʫʩʢʘ ʤʝʪʦʜʘʤʠ ʦʧʪʠʤʘʣʴʥʦʡ ʚʦʨʦʯʢʠ ʠ 
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ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʙʜʫʚʘ ʬʠʛʫʨ ʩʫʰʢʠ. ʆʜʥʘʢʦ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʟʘ ʩʯʝʪ ʦʙʦʩʥʦʚʘʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʧʦʠʩʢʘ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʬʦʨʤʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʩʪʘʶʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʢʘʩʘʶʱʠʝʩʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʥʝ ʚ ʤʦʤʝʥʪ ʚʳʩʪʠʣʢʠ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʧʦʣʷ ʩʫʰʢʠ, ʘ ʚ ʤʦʤʝʥʪ ʫʙʦʨʢʠ, ʢʦʛʜʘ ʢʫʩʦʢ ʥʘʙʠʨʘʝʪ 

ʢʦʥʜʠʮʠʦʥʥʫʶ ʚʣʘʛʫ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʜʣʷ ʜʦʙʳʯʠ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʦʚʘʥʠʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʫʩʢʦʤ ʪʨʝʙʫʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ.  

ʀʜʝʷ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ 

ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ ʤʫʥʜʰʪʫʢʘ ʠ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ, ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠ 

ʰʘʛʘ ʚʠʪʢʦʚ ʰʥʝʢʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʧʦ ʢʨʠʪʝʨʠʷʤ ʪʨʝʙʫʝʤʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʧʦʩʣʝ 

ʩʫʰʢʠ ʚ ʤʦʤʝʥʪ ʜʦʩʪʠʞʝʥʠʷ ʢʫʩʢʦʤ ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʛʠ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ï ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ; 

ï ʘʥʘʣʠʟ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʳʨʴʶ, 

ʢʦʥʩʪʨʫʢʮʠʠ ʬʦʨʤʫʶʱʝʛʦ ʘʛʨʝʛʘʪʘ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʜʦʙʳʯʝ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ; 

ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʬʦʨʤʦʚʘʥʠʷ ʪʦʨʬʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ: ʩʦʦʪʥʦʰʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʜʠʘʤʝʪʨʦʚ 

ʤʫʥʜʰʪʫʢʘ ʠ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ, ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠ ʰʘʛʘ ʚʠʪʢʦʚ ʰʥʝʢʘ ʥʘ 

ʩʪʘʜʠʠ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʛʝ; 

ï ʦʮʝʥʢʘ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ ʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʦʡ ʥʘ ʩʪʘʜʠʠ ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʛʠ; 
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ï ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʯʥʦʩʪʠ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʩʪʘʜʠʠ ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʛʠ; 

ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʧʦ ʢʨʠʪʝʨʠʷʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʬʦʨʤʦʚʘʥʠʷ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ ʧʨʠ ʨʘʙʦʪʝ ʘʛʨʝʛʘʪʘ ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʨʝʞʠʤʝ. 

ʅʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ 

ʥʘʧʦʨʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʰʥʝʢʦʤ ʬʦʨʤʫʶʱʝʛʦ ʘʛʨʝʛʘʪʘ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʦʨʤʫʶʱʠʭ ʤʫʥʜʰʪʫʢʦʚ. 

2. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʪʦʨʬʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ: ʜʠʘʤʝʪʨʘ ʬʦʨʤʫʶʱʝʛʦ ʤʫʥʜʰʪʫʢʘ, ʩʦʦʪʥʦʰʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ 

ʜʠʘʤʝʪʨʦʚ ʤʫʥʜʰʪʫʢʘ ʠ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ, ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠ ʰʘʛʘ ʚʠʪʢʦʚ 

ʰʥʝʢʘ ʥʘ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ. 

3. ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʧʦ ʢʨʠʪʝʨʠʷʤ 

ʪʨʝʙʫʝʤʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʧʦʩʣʝ ʩʫʰʢʠ ʚ ʤʦʤʝʥʪ 

ʜʦʩʪʠʞʝʥʠʷ ʢʫʩʢʦʤ ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʛʠ. 

4. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʬʦʨʤʦʚʘʥʠʷ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʫʯʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʚʳʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ: ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʭʘʥʠʢʠ; 

ʘʜʝʢʚʘʪʥʦʩʪʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ 

ʤʘʰʠʥ, ʜʦʩʪʘʪʦʯʥʳʤ ʦʙʲʝʤʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ 
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ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 0,9 ʧʨʠ ʚʝʣʠʯʠʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʦʰʠʙʢʠ ʥʝ ʙʦʣʝʝ 0,1. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

ï ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʥʘ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʦʡ ʦʪ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʠ ʰʘʛʘ ʚʠʪʢʦʚ ʰʥʝʢʘ, ʩʦʦʪʥʦʰʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʜʠʘʤʝʪʨʦʚ 

ʬʦʨʤʫʶʱʝʛʦ ʤʫʥʜʰʪʫʢʘ ʠ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ; 

ï ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʥʘ ʩʪʘʜʠʠ ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʛʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ, ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʠ ʰʘʛʘ ʚʠʪʢʦʚ ʰʥʝʢʘ; 

ï ʫʩʪʘʥʦʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ;  

ï ʨʘʟʨʘʙʦʪʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʬʦʨʤʦʚʘʥʠʷ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ ʧʨʠ ʨʘʙʦʪʝ ʘʛʨʝʛʘʪʘ ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʨʝʞʠʤʝ. 

ʅʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʠ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʪʦʨʬʘ ʧʨʠ ʫʩʣʦʚʠʠ 

ʜʦʩʪʠʞʝʥʠʠ ʪʨʝʙʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʢʫʩʢʘ ʢʘʢ ʥʘ 

ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ, ʪʘʢ ʠ ʥʘ ʩʪʘʜʠʠ ʠʭ ʨʘʙʦʪʳ 

ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ: 

ï ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʰʘʛʘ ʚʠʪʢʦʚ ʰʥʝʢʘ, 

ʩʦʦʪʥʦʰʝʥʠʷ ʜʠʘʤʝʪʨʦʚ ʬʦʨʤʫʶʱʝʛʦ ʤʫʥʜʰʪʫʢʘ ʠ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ; 

ï ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ 

ʬʦʨʤʦʚʘʥʥʦʡ ʪʦʨʬʷʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

ï ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʜʣʷ ʜʦʙʳʯʠ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ; 
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ï ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ 

ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʧʨʠʚʝʜʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʢ ʨʘʮʠʦʥʘʣʴʥʳʤ.  

ʈʝʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʥʘʧʦʨʘ, ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʰʘʛʘ ʚʠʪʢʦʚ ʰʥʝʢʘ, ʫʩʪʨʦʡʩʪʚʦ ʠ ʤʝʪʦʜʠʢʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ ʬʦʨʤʦʚʘʥʥʦʡ ʪʦʨʬʷʥʦʡ ʧʨʦʜʫʢʮʠʠ  

ʚʥʝʜʨʝʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʌɻɹʆʋ ɺʆ ʊʚɻʊʋ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 21.05.04.  çɻʦʨʥʦʝ ʜʝʣʦè. ʄʝʪʦʜʠʢʘ 

ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʠ ʤʝʪʦʜʠʢʘ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ 

ʧʨʠʚʝʜʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʢ 

ʨʘʮʠʦʥʘʣʴʥʳʤ ʚʥʝʜʨʝʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʆʆʆ çɻʨʠʥʤʘʰè ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ 

ʨʘʟʨʫʰʘʶʱʝʡ ʥʘʛʨʫʟʢʠ ʟʘʱʠʱʝʥʦ ʧʘʪʝʥʪʦʤ ʈʌ ˉ 2696070.  
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1. ʉʆʉʊʆʗʅʀɽ ɺʆʇʈʆʉɸ ʀ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

1.1. ʆʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʤʝʪʦʜʦʤ 

ʱʝʣʝʚʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ 

 

ɼʦʙʳʯʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ: 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʤ ʠ ʤʝʪʦʜʦʤ ʩʪʠʣʢʠ. ʌʨʝʟʬʦʨʤʦʚʦʯʥʳʡ ʦʩʥʦʚʘʥ  ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʥʘʚʝʩʥʦʡ, ʧʨʠʮʝʧʥʦʡ ʠʣʠ ʧʦʣʫʥʘʚʝʩʥʦʡ ʤʘʰʠʥʳ, ʢʦʪʦʨʘʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʱʝʣʝʚʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 550 ʤʤ, 

ʬʦʨʤʦʚʘʥʠʝ ʪʦʨʬʦʤʘʩʩʳ ʰʥʝʢʦʚʤr ʧʨʝʩʩʦʤ ʠ ʚʳʩʪʠʣʢʫ ʢʫʩʢʘ ʥʘ ʢʘʨʪʦʚʦʝ 

ʧʦʣʝ ʯʝʨʝʟ ʤʥʦʛʦʧʦʪʦʯʥʳʡ ʤʫʥʜʰʪʫʢ ʚ ʚʠʜʝ ʮʠʣʠʥʜʨʦʚ ʠʣʠ ʚʦʣʥʠʩʪʦʛʦ 

ʨʘʩʩʪʠʣʘ (ʨʠʩʫʥʦʢ 1.1). ɹʣʘʛʦʜʘʨʷ ʯʘʩʪʠʯʥʦʤʫ ʨʘʟʨʳʚʫ ʢʦʥʪʘʢʪʘ ʩ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʘʨʪʳ, ʥʘʨʫʰʘʶʱʝʤʫ ʢʘʧʠʣʣʷʨʥʫʶ ʩʚʷʟʴ ʩ ʟʘʣʝʞʴʶ, 

ʩʬʦʨʤʦʚʘʥʥʳʡ ʪʦʨʬ ʣʫʯʰʝ ʠ ʠʥʪʝʥʩʠʚʥʝʝ ʩʦʭʥʝʪ. ʑʝʣʝʚʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ ʠ 

ʬʦʨʤʦʚʘʥʠʝ ï ʩʘʤʳʝ ʵʥʝʨʛʦʝʤʢʠʝ ʦʧʝʨʘʮʠʠ (ʦʢʦʣʦ 50 % ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʨʘʩʭʦʜʦʚ ʠ ʦʢʦʣʦ 25 % ʦʪ ʦʙʱʝʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʪʘ) ʚʦ ʚʩʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʮʠʢʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʨʬʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʤ ʤʝʪʦʜʦʤ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ ʜʦʩʪʠʛʘʝʪ 40 ʤ
3
/ʯ [6]. 

 

ʈʠʩʫʥʦʢ 1.1 ï ʌʨʝʟʬʦʨʤʦʚʦʯʥʳʝ ʤʘʰʠʥʳ 

 

ɼʦʙʳʯʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʤʠ ʤʘʰʠʥʘʤʠ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʘ ʠ ʚʦʩʪʨʝʙʦʚʘʥʘ ʥʘ ʚʝʨʭʦʚʳʭ ʪʦʨʬʷʥʳʭ ʟʘʣʝʞʘʭ ʩʪʝʧʝʥʴʶ 
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ʨʘʟʣʦʞʝʥʠʷ ʙʦʣʝʝ 15 % ʠ ʧʥʠʩʪʦʩʪʴʶ ʤʝʥʝʝ 1,5%. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʨʝʘʣʠʟʘʮʠʷ ʜʦʙʳʯʠ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʥʘ ʥʦʚʳʭ, ʪʘʢ ʠ ʥʘ ʧʦʣʷʭ ʚ ʧʨʦʰʣʦʤ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʜʦʙʳʯʠ ʬʨʝʟʝʨʥʦʛʦ ʪʦʨʬʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʫʞʜ. ʇʝʨʝʜ 

ʥʘʯʘʣʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʣʝʡ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʢʦʨʯʸʚʘʥʳ, 

ʫʜʘʣʝʥʳ ʧʥʠ ʠ ʱʝʧʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʭ ʧʦʧʘʜʘʥʠʠ ʚ ʰʥʝʢʦʚʳʡ ʧʨʝʩʩ ʩʥʠʞʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʘʰʠʥʳ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ. ʆʧʪʠʤʘʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʚʣʘʛʘ ʟʘʣʝʞʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 82ï84 % [6]. 

ʄʝʪʦʜ ʩʪʠʣʢʠ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʠʣʦʯʥʦʡ ʤʘʰʠʥʳ, ʚ 

ʢʦʪʦʨʫʶ ʩʳʨʦʡ ʪʦʨʬ ʟʘʛʨʫʞʘʝʪʩʷ ʵʢʩʢʘʚʘʪʦʨʦʤ. ɺ ʢʫʟʦʚʝ ʪʘʢʦʡ ʤʘʰʠʥʳ 

ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʩʤʝʩʠʪʝʣʴ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʪʦʨʬʘ. ʌʦʨʤʦʚʘʥʠʝ ʢʫʩʢʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ, ʢʘʢ ʠ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʤʝʪʦʜʝ, ʰʥʝʢʦʚʳʤ ʧʨʝʩʩʦʤ ʯʝʨʝʟ ʤʥʦʛʦʧʦʪʦʯʥʳʡ ʤʫʥʜʰʪʫʢ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʳʩʪʠʣʘʥʠʝ ʛʦʪʦʚʳʭ ʢʫʩʢʦʚ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʚ ʤʝʩʪʝ ʟʘʛʨʫʟʢʠ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ, ʘ ʥʘ ʩʫʭʠʭ ʢʘʨʪʘʭ, 

ʢʫʜʘ ʪʦʨʬ ʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʢʫʟʦʚʝ ʩʪʠʣʦʯʥʦʡ ʤʘʰʠʥʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʫʰʢʠ.  

ɺʳʩʪʣʘʥʥʳʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʨʪʳ ʢʫʩʢʦʚʦʡ ʪʦʨʬ, ʚ ʦʙʦʠʭ ʩʧʦʩʦʙʘʭ, 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʫʰʢʝ ʠ ʚʦʨʦʯʢʝ, ʢʦʪʦʨʫʶ ʧʨʦʠʟʚʦʜʷʪ ʦʩʦʙʝʥʥʦ 

ʪʱʘʪʝʣʴʥʦ ʠ ʙʝʨʝʞʥʦ, ʯʪʦʙʳ ʥʝ ʧʦʚʨʝʜʠʪʴ ʝʱʝ ʥʝ ʦʢʨʝʧʰʠʡ ʢʫʩʦʢ ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʠʤ ʚʣʘʛʠ 70ï75 %. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʚʣʘʛʠ 60ï65 % ʢʫʩʦʢ 

ʩʦʙʠʨʘʶʪ ʚ ʚʘʣʢʠ, ʛʜʝ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʠʤ 

ʚʣʘʛʠ 50ï55 % ʧʨʦʠʟʚʦʜʷʪ ʧʝʨʝʫʢʣʘʜʢʫ ʚʘʣʢʦʚ ʥʘ ʥʦʚʦʝ ʤʝʩʪʦ. ɺʧʦʩʣʝʜʩʪʚʠʠ 

ʢʫʩʢʦʚʦʡ ʪʦʨʬ ʫʙʠʨʘʶʪ ʧʦʛʨʫʟʯʠʢʦʤ, ʚʳʚʦʟʷʪ ʠ ʩʢʣʘʜʠʨʫʶʪ ʚ ʰʪʘʙʝʣʠ [6]. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʝ ʤʘʰʠʥʳ ʩʦʩʪʦʷʪ ʠʟ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʵʢʩʢʘʚʘʮʠʠ ʪʦʨʬʦʤʘʩʩʳ ʠʟ ʟʘʣʝʞʠ, ʧʨʝʩʩ-ʬʦʨʤʦʚʘʪʝʣʷ ʰʥʝʢʦʚʦʛʦ ʪʠʧʘ ʠ 

ʦʜʥʦ- ʠʣʠ ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʤʫʥʜʰʪʫʢʦʚ. ʕʪʠ ʤʘʰʠʥʳ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ: ʵʢʩʢʘʚʘʮʠʶ ʪʦʨʬʘ ʠʟ ʟʘʣʝʞʠ, ʝʛʦ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ, ʬʦʨʤʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʵʢʩʪʨʫʟʠʠ ʠ ʩʪʠʣʢʫ ʥʘ 

ʢʘʨʪʦʚʳʝ ʧʦʣʷ. ɺ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʠʟʚʝʩʪʥʳ ʨʘʟʣʠʯʥʳʝ 
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ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʝ ʤʘʰʠʥʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʝʡ 

ʵʢʩʢʘʚʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚʘʨʠʘʥʪʦʤ ʩʮʝʧʢʠ ʩ ʪʷʛʘʯʦʤ (ʪʨʘʢʪʦʨʤ) ʠ ʪʠʧʦʤ 

ʩʪʠʣʢʠ ʩʬʦʨʤʦʚʘʥʥʦʡ ʪʦʨʬʦʤʘʩʩʳ. 

ʕʢʩʢʘʚʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʮʝʧʥʦʛʦ 

ʙʘʨʘ, ʚʠʥʪʦʚʦʡ ʬʨʝʟʳ ʠʣʠ ʜʠʩʢʦʚʦʡ ʬʨʝʟʳ ʩ ʥʦʞʘʤʠ.  

ʇʦ ʢʦʤʧʦʥʦʚʦʯʥʦʤʫ ʨʝʰʝʥʠʶ ʬʨʝʟʬʦʨʤʦʬʦʯʥʳʝ ʤʘʰʠʥʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʮʝʧʥʳʤʠ, ʧʦʣʫʥʘʚʝʩʥʳʤʠ ʠ ʥʘʚʝʩʥʳʤʠ. 

ʌʨʝʟʬʦʨʤʦʚʦʯʥʳʝ ʤʘʰʠʥʳ ʚʳʩʪʠʣʘʶʪ ʢʫʩʢʦʚʦʡ ʪʦʨʬ ʚʥʘʙʨʦʩ, 

ʚʦʣʥʠʩʪʳʤʠ ʠʣʠ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ. 

ɺ ʩʣʫʯʘʝ ʩʪʠʣʢʠ ʚʦʣʥʠʩʪʳʤʠ ʣʠʥʠʷʤʠ ʩʢʦʨʦʩʪʴ ʚʳʭʦʜʘ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʠ 

ʙʦʣʴʰʝ ʧʦ ʚʝʣʠʯʠʥʝ ʚ 1,5ï2 ʨʘʟʘ. ʋʩʪʘʥʦʚʢʘ ʤʫʥʜʰʪʫʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ 

ʫʛʣʦʤ ʫ ʩʘʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʠʣʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʣʝʥʪʘ ʠʟʛʠʙʘʝʪʩʷ ʘʨʢʦʡ, 

ʘ ʢʦʥʮʘʤʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʟʘʣʝʞʴ. ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʩʪʠʣʢʠ ʧʦʟʚʦʣʷʝʪ 

ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʫʰʢʠ, ʥʦ ʧʨʝʜʲʷʚʣʷʝʪ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʨʝʞʠʤʘʤ ʬʦʨʤʦʚʘʥʠʷ ʧʦ ʩʢʦʨʦʩʪʠ ʠ ʚʣʘʛʝ [6]. ɺ ʩʣʫʯʘʝ ʩʪʠʣʢʠ ʧʨʷʤʳʤʠ 

ʣʝʥʪʘʤʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ ʠ ʚʳʭʦʜʘ ʪʦʨʬʦʤʘʩʩʳ ʨʘʚʥʳ ʧʦ 

ʤʦʜʫʣʶ. ɼʦʧʫʩʪʠʤʦ ʥʝʩʦʚʧʘʜʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦ ʚʝʣʠʯʠʥʝ, ʥʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 

10 % [7ï9]. ʏʝʤ ʤʝʥʴʰʝ ʨʘʟʥʠʮʘ ʚʝʣʠʯʠʥ ʥʝʩʦʚʧʘʜʝʥʠʷ, ʪʝʤ ʢʘʯʝʩʪʚʝʥʥʝʡ 

ʧʨʦʠʩʭʦʜʠʪ ʫʢʣʘʜʢʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʣʝʥʪʘʤʠ ʠ ʤʝʥʴʰʝ ʜʝʬʝʢʪʦʚ ʚ 

ʦʙʨʘʟʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. ɺ ʩʣʫʯʘʝ ʩʪʠʣʢʠ ʚʥʘʙʨʦʩ ʤʫʥʜʰʪʫʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʥʘ ʚʳʩʦʪʫ, ʩʦʩʪʘʚʣʷʶʱʫʶ 1,5ï2 ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʢʫʩʢʘ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʩʪʠʣʢʠ. ʉʢʦʨʦʩʪʴ ʚʳʭʦʜʘ ʩʬʦʨʤʦʚʘʥʥʦʛʦ ʪʦʨʬʘ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ ʚ 2 ʨʘʟʘ. ʊʘʢʦʡ ʨʘʩʩʪʠʣ ʭʦʨʦʰʦ ʩʦʭʥʝʪ, ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʧʨʦʭʦʞʜʝʥʠʶ ʯʝʨʝʟ ʩʝʙʷ ʦʩʘʜʢʦʚ ʠ ʠʤʝʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ 

ʩ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʅʦ ʧʨʠ ʵʪʦʤ, ʠʟ-ʟʘ ʠʟʛʠʙʘ ʠ ʫʜʘʨʘ ʦ 

ʧʦʜʩʪʠʣʘʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʠ ʧʘʜʝʥʠʠ, ʟʘ ʩʯʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ 

ʚʳʩʦʪʳ ʫʩʪʘʥʦʚʢʠ ʤʫʥʜʰʪʫʢʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʦʪʣʘʤʳʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʫʩʢʦʚ 

ʩʬʦʨʤʦʚʘʥʥʦʡ ʪʦʨʬʦʤʘʩʩʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʩʦʜʝʨʞʠʪʩʷ ʤʥʦʛʦ ʤʝʣʦʯʠ.  
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ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʜʠʩʢʦʚʳʭ ʬʨʝʟ ʧʨʦʠʩʭʦʜʠʪ ʵʢʩʢʘʚʘʮʠʷ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ 

ʤʝʪʦʜʦʤ ʱʝʣʝʚʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʪʦʨʬʦʤʘʩʩʘ ʧʦʜʘʝʪʩʷ ʚ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ ʤʝʭʘʥʠʟʤ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ [7, 10, 11]. 

ɼʠʩʢʦʚʘʷ ʬʨʝʟʘ (ʨʠʩʫʥʦʢ 1.2) ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʩʪʘʣʴʥʦʛʦ ʜʠʩʢʘ, ʧʦ 

ʥʘʨʫʞʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʳ ʜʝʨʞʘʪʝʣʠ ʩ ʥʦʞʘʤʠ. ɺ ʩʣʫʯʘʝ 

ʧʦʣʦʤʢʠ ʠʣʠ ʠʟʥʦʩʘ ʥʦʞʠ ʣʝʛʢʦ ʟʘʤʝʥʷʶʪʩʷ, ʪʘʢ ʢʘʢ ʷʚʣʷʶʪʩʷ 

ʣʝʛʢʦʩʲʝʤʥʳʤʠ. ʇʦ ʢʦʥʩʪʨʫʢʮʠʠ ʥʦʞʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ, ʥʦ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠ ʪʘʨʝʣʴʯʘʪʳʝ. ʀʤʝʷ ʜʚʫʩʪʦʨʦʥʥʶʶ 

ʟʘʪʦʯʢʫ, ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʥʦʞʠ  ʧʨʠ ʠʟʥʦʩʝ ʧʝʨʝʚʦʨʘʯʠʚʘʶʪʩʷ. ʋ ʪʘʨʝʣʴʯʘʪʳʭ 

ʥʦʞʝʡ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʢʨʫʛʣʘʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʥʦʩʫ  ʧʦ ʜʫʛʝ 120Á, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʚʦʨʘʯʠʚʘʪʴ ʥʦʞ ʪʨʠʞʜʳ. ʂʦʞʫʭ ʬʨʝʟʳ 

ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʦʪʙʦʡʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʩʦʧʨʠʢʘʩʘʷʩʴ ʩ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʘʣʝʞʠ [7, 9, 10]. 

 

ʈʠʩʫʥʦʢ 1.2 ï ʉʭʝʤʘ ʜʠʩʢʦʚʦʡ ʬʨʝʟʳ: 1 ï ʜʠʩʢ; 2 ï ʦʪʙʦʡʥʘʷ ʧʣʠʪʘ;  

3 ï ʢʦʞʫʭ; 4 ï ʰʥʝʢ; 5 ï ʜʝʨʞʘʪʝʣʴ ʥʦʞʝʡ; 6 ï ʥʦʞʠ 

 

ʋʩʪʘʥʦʚʢʘ ʬʨʝʟ ʥʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ 

ʥʘʢʣʦʥʦʤ ʜʦ 15ï20Á, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʞʘʪʠʝ ʩʪʝʥʦʢ ʱʝʣʝʡ, 

ʧʨʦʠʩʭʦʜʷʱʝʝ ʟʘ ʩʯʝʪ ʟʘʜʘʚʣʠʚʘʥʠʷ ʠʭ ʭʦʜʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʪʨʘʢʪʦʨʦʚ ʠ 

ʢʘʪʢʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʭʦʜʘʭ [7]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʤʘʰʠʥ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ 

ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʣʝʞʠ ʧʦʚʳʰʘʝʪʩʷ. 
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ɼʣʷ ʛʣʫʙʦʢʦʡ ʱʝʣʝʚʦʡ ʵʢʩʢʘʚʘʮʠʠ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚʠʥʪʦʚʳʝ ʬʨʝʟʳ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʪʦʨʬʘ, 

ʧʦʵʪʦʤʫ ʠʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘ ʚʝʨʭʦʚʳʭ ʟʘʣʝʞʘʭ ʩʦ 

ʩʣʘʙʦʨʘʟʣʦʞʠʚʰʠʤʩʷ ʚʝʨʭʥʠʤ ʩʣʦʝʤ. ɺʠʥʪʦʚʘʷ ʬʨʝʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʮʠʣʠʥʜʨ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʦ ʩʧʠʨʘʣʠ ʩʲʝʤʥʳʤʠ ʣʝʥʪʦʯʥʳʤʠ ʥʦʞʘʤʠ. 

ʌʨʝʟʳ ʙʳʚʘʶʪ ʩ ʧʦʩʪʦʷʥʥʳʤ ʜʠʘʤʝʪʨʦʤ ʠ ʩ ʫʪʦʣʱʝʥʠʝʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ, 

ʦʜʥʦʚʘʣʴʥʳʤʠ ʠ ʜʚʫʭʚʘʣʴʥʳʤʠ (ʨʠʩʫʥʦʢ 1.3). ʅʦʞʠ ʬʨʝʟʳ ʚʳʧʦʣʥʷʶʪ 

ʦʧʝʨʘʮʠʠ ʨʝʟʘʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʪʦʨʬʦʤʘʩʩʳ ʩʥʠʟʫ ʚʚʝʨʭ ʚ ʧʨʠʝʤʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ. ɼʚʫʭʦʧʦʨʥʘʷ ʬʨʝʟʘ ʤʦʥʪʠʨʫʝʪʩʷ 

ʚ ʩʚʘʨʥʦʤ ʢʦʨʧʫʩʝ ʠ ʧʦʣʫʯʘʝʪ ʚʨʘʱʝʥʠʷ ʦʪ ʨʝʜʫʢʪʦʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʩʚʝʨʭʫ. ʅʠʞʥʷʷ ʦʧʦʨʘ ʥʠʞʥʝʡ ʩʲʝʤʥʦʡ ʯʘʩʪʠ ʚʘʣʘ ʬʨʝʟʳ ʩʤʦʥʪʠʨʦʚʘʥʘ ʥʘ 

ʢʦʨʧʫʩʝ [7, 12].  

 

ʈʠʩʫʥʦʢ 1.3 ï ʉʭʝʤʘ ʚʠʥʪʦʚʦʡ ʬʨʝʟʳ (ʘ) ʠ ʩʝʯʝʥʠʝ ʱʝʣʠ (ʙ): 1 ï ʩʧʠʨʘʣʴʥʳʝ 

ʣʝʥʪʦʯʥʳʝ ʥʦʞʠ; 2 ï ʥʠʞʥʷʷ ʯʘʩʪʴ ʚʘʣʘ ʬʨʝʟʳ; 3 ï ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʚʘʣʘ ʬʨʝʟʳ;  

4 ï ʢʦʨʧʫʩ; 5 ï ʢʦʞʫʭ; hʥ  ï ʛʣʫʙʠʥʘ ʥʠʞʥʝʡ ʰʠʨʦʢʦʡ ʯʘʩʪʠ ʱʝʣʠ; h  ɦ ï ʦʙʱʘʷ 

ʛʣʫʙʠʥʘ ʱʝʣʠ; bʚ  ï ʰʠʨʠʥʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʱʝʣʠ; bʥ  ï ʰʠʨʠʥʘ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʱʝʣʠ 

 

ɺʠʥʪʦʚʳʝ ʬʨʝʟʳ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦʜ ʥʘʢʣʦʥʦʤ ʜʦ 15Á ʚ 

ʧʨʦʜʦʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʜʣʷ ʣʫʯʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʥʳʭ ʚʢʣʶʯʝʥʠʡ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʞʘʪʠʷ ʱʝʣʠ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʭʦʜʘʭ ʤʘʰʠʥ [7, 10]. 
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ʇʦʩʣʝ ʵʢʩʢʘʚʘʮʠʠ ʠʟ ʟʘʣʝʞʠ ʪʦʨʬ ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʠ 

ʬʦʨʤʦʚʘʥʠʝ. ʆʙʳʯʥʦ ʥʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʝ ʤʘʰʠʥʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʰʥʝʢʦʚʳʝ ʧʨʝʩʩʳ (ʨʠʩʫʥʦʢ 1.4), ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 

ʢʦʨʧʫʩʘ ʩ ʨʘʟʤʝʱʝʥʥʳʤ ʚʥʫʪʨʠ ʰʥʝʢʦʤ. ʐʥʝʢʦʚʳʡ ʧʨʝʩʩ ʢʠʥʝʤʘʪʠʯʝʩʢʠ 

ʩʚʷʟʘʥ ʩ ʵʢʩʢʘʚʠʨʫʶʱʠʤ ʦʨʛʘʥʦʤ ʠ ʠʤʝʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʧʦʣʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʪʦʨʬʘ, ʧʦʜʘʶʱʝʛʦʩ ̫ʦʪ ʬʨʝʟʳ ʠʣʠ 

ʮʝʧʥʦʛʦ ʙʘʨʘʙʘʥʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʨʝʩʩʘ ʥʘʭʦʜʠʪʩʷ ʟʘʛʨʫʟʦʯʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʘ ʩ ʜʨʫʛʦʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʤʫʥʜʰʪʫʢʠ. 

ʇʦ ʜʣʠʥʝ ʰʥʝʢʦʚʳʡ ʧʨʝʩʩ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʟʘʛʨʫʟʦʯʥʫʶ, 

ʥʘʧʦʨʥʫʶ ʠ ʬʦʨʤʫʶʱʫʶ ʯʘʩʪʠ. ɺ ʪʦʨʮʝ ʬʦʨʤʫʶʱʝʡ ʯʘʩʪʠ ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʩʧʝʮʠʘʣʴʥʳʡ ʦʙʲʝʤ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ ʩ ʣʶʢʦʤ ʜʣʷ 

ʯʠʩʪʢʠ [7ï9]. 

 

ʈʠʩʫʥʦʢ 1.4 ï ʉʭʝʤʘ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ: 1 ï ʢʘʤʝʨʘ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ 

ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ; 2 ï ʤʫʥʜʰʪʫʢ; 3 ï ʰʥʝʢ; 4 ï ʢʦʨʧʫʩ; l1  ï ʜʣʠʥʘ 

ʟʘʛʨʫʟʦʯʥʦʡ ʯʘʩʪʠ ʰʥʝʢʘ; l2  ï ʜʣʠʥʘ ʥʘʧʦʨʥʦʡ ʯʘʩʪʠ ʰʥʝʢʘ; t ï ʰʘʛ ʚʠʥʪʦʚʦʡ 

ʣʠʥʠʠ ʰʥʝʢʘ 

 

ʌʨʝʟʬʦʨʤʦʚʦʯʥʳʡ ʤʝʪʦʜ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʪʨʝʙʫʝʪ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝ-ʬʦʨʤʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʜʦʚʦʜʠʪʴ ʪʦʨʬ ʜʦ ʧʣʘʩʪʠʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʦʟʜʘʚʘʪʴ 
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ʥʝʦʙʭʦʜʠʤʦʝ ʜʘʚʣʝʥʠʝ (ʥʘʧʦʨ) ʧʨʠ ʧʨʦʪʘʣʢʠʚʘʥʠʠ ʝʛʦ ʯʝʨʝʟ ʤʫʥʜʰʪʫʢʠ, 

ʠʤʝʶʱʠʝ ʨʘʜʠʘʣʴʥʦʝ ʠʣʠ ʦʩʝʚʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. 

ʐʥʝʢʦʚʳʝ ʬʦʨʤʦʚʘʪʝʣʠ ʩ ʨʘʜʠʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʤʫʥʜʰʪʫʢʦʚ 

ʦʙʝʩʧʝʯʠʚʘʪʁ ʧʨʦʩʪʦʪʫ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʦ ʪʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʝʜʝʪ ʢ 

ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʩʢʦʨʦʩʪʠ ʚʳʭʦʜʘ ʪʦʨʬʘ ʠʟ ʤʫʥʜʰʪʫʢʦʚ, ʠʭ ʟʘʙʠʚʘʥʠʶ, ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʘ [7, 8, 12]. 

ʅʘ ʤʘʰʠʥʘʭ ʪʠʧʘ ʄɹʊ ʀʥʩʪʠʪʫʪʘ ʪʦʨʬʘ ɸʅ ɹʉʉʈ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʰʥʝʢʦʚʳʝ ʬʦʨʤʦʚʘʪʝʣʠ ʩ ʦʩʝʚʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʤʫʥʜʰʪʫʢʦʚ. ʀʭ 

ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ 

ʤʫʥʜʰʪʫʢ ʠʤʝʣ ʩʚʦʡ ʧʠʪʘʶʱʠʡ ʰʥʝʢ (ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠʭ ʙʳʣʦ 4 ʠʣʠ 6), ʠ 

ʢʨʦʤʝ ʪʦʛʦ, ʰʥʝʢʠ ʜʦʣʞʥʳ ʙʳʣʠ ʠʤʝʪʴ ʧʝʨʝʤʝʥʥʳʡ ʰʘʛ. ʊʘʢʦʡ ʰʥʝʢ 

ʙʝʟʫʩʣʦʚʥʦ ʦʙʝʩʧʝʯʠʚʘʣ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʨʬʘ ʧʦ ʬʦʨʤʦʚʘʪʝʣʷʤ, 

ʥʦ ʧʨʦʠʩʭʦʜʠʣʦ ʫʜʦʨʦʞʘʥʠʝ ʧʨʦʠʟʚʦʜʠʤʦʡ ʤʘʰʠʥʳ. 

ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʩʩʦʚ, ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ: ʧʣʘʩʪʠʥʯʘʪʳʝ (ʰʠʙʝʨʥʳʝ) ʧʨʝʩʩʳ (ʨʠʩʫʥʦʢ 1.5) ʠ 

ʰʥʝʢʦʚʳʝ ʧʨʝʩʩʳ ʩ ʧʝʨʝʤʝʥʥʳʤ ʰʘʛʦʤ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ ʠʣʠ ʩʝʯʝʥʠʝʤ. 

 

ʈʠʩʫʥʦʢ 1.5 ï ʉʭʝʤʘ ʧʣʘʩʪʠʥʯʘʪʦʛʦ (ʰʠʙʝʨʥʦʛʦ) ʧʨʝʩʩʘ: 1 ï ʟʘʛʨʫʟʦʯʥʳʡ 

ʰʥʝʢ; 2 ï ʧʣʘʩʪʠʥʘ; 3 ï ʨʦʪʦʨ; 4 ï ʤʫʥʜʰʪʫʢ; 5 ï ʟʦʥʘ ʫʧʣʦʪʥʝʥʠʷ ʪʦʨʬʘ;  

ʝ ï ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʨʦʪʦʨʘ. 

 

ʐʠʙʝʨʥʳʡ ʬʦʨʤʦʚʘʪʝʣʴ (ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʤʘʰʠʥʝ ʄʊʂ-15) ʨʘʙʦʪʘʝʪ ʧʦ  

ʧʨʠʥʮʠʧʫ ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʥʘʩʦʩʘ. ʂʘʢ ʜʠʩʧʝʨʛʘʪʦʨʳ, ʪʘʢʠʝ ʬʦʨʤʦʚʘʪʝʣʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳ, ʥʦ ʭʦʨʦʰʦ ʨʘʙʦʪʘʶʪ, ʢʘʢ ʥʘʛʥʝʪʘʪʝʣʠ. ʐʠʙʝʨʥʳʝ 

ʧʨʝʩʩʳ ʧʨʦʩʪʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳ, ʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 
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ʧʦʧʘʜʘʥʠʶ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ ʠ ʠʤʝʶʪ ʧʦʨʮʠʦʥʥʫʶ ʧʦʜʘʯʫ 

ʪʦʨʬʦʤʘʩʩʳ ʚ ʤʫʥʜʰʪʫʢʠ [7ï9, 12]. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪ, ʥʘʧʨʠʤʝʨ, 

ʪʦʨʦʚʳʝ ʬʦʨʤʦʚʘʪʝʣʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʥʘʙʦʨ ʜʠʩʢʦʚ ʩ ʣʦʧʘʪʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʠ ʚʨʘʱʝʥʠʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʢʦʣʴʮʝʚʦʤʫ ʢʘʥʘʣʫ ï ʪʦʨʫ ʠ 

ʪʦʣʢʘʶʪ ʧʝʨʝʜ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʪʦʨʬʦʤʘʩʩʳ, ʟʘʭʚʘʯʝʥʥʦʡ 

ʣʦʧʘʪʢʘʤʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʟʘʛʨʫʟʦʯʥʦʡ ʟʦʥʳ. ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʢʦʣʴʮʝʚʦʛʦ 

ʢʘʥʘʣʘ ʩʬʦʨʤʦʚʘʥʥʳʡ ʪʦʨʬ ʧʘʜʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʷ ʩʫʰʢʠ ʚ ʚʠʜʝ ʢʫʩʢʦʚ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩ ʜʣʠʥʦʡ, ʨʘʚʥʦʡ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʣʦʧʘʪʢʘʤʠ. ʂʘʢ 

ʚʘʨʠʘʥʪ, ʪʘʢʦʡ ʬʦʨʤʦʚʘʪʝʣʴ ʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʤʘʰʠʥʫ ʄɹʊ-600. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʪʘʢʦʛʦ ʪʠʧʘ ʬʦʨʤʦʚʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʬʦʨʤʦʚʘʥʠʷ, ʧʦʩʪʦʷʥʩʪʚʦ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʢʫʩʢʦʚ ʠ ʥʝʙʦʣʴʰʘʷ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʬʦʨʤʦʚʘʥʠʷ. ʅʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʦʧʘʜʘʥʠʶ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ [7]. 

ʇʨʠ ʨʘʙʦʪʝ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ ʩʢʦʨʦʩʪʴ ʚʳʭʦʜʘ ʩʬʦʨʤʦʚʘʥʥʦʡ 

ʪʦʨʬʦʤʘʩʩʳ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ: ʛʣʫʙʠʥʳ ʬʨʝʟʝʨʦʚʘʥʠʷ, ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ, ʩʦʩʪʦʷʥʠʷ ʥʦʞʝʡ ʥʘ ʬʨʝʟʝ, ʠʭ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʠ ʜʨ. 

ʅʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩʢʦʨʦʩʪʠ ʚʳʭʦʜʘ ʢʫʩʢʦʚ ʠʟ ʤʫʥʜʰʪʫʢʦʚ ʠ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʤʘʰʠʥʳ ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʶ 

ʩʬʦʨʤʦʚʘʥʥʳʭ ʢʫʩʢʦʚ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʩʢʦʨʦʩʪʝʡ 

ʤʫʥʜʰʪʫʢʠ ʧʨʠʧʦʜʥʠʤʘʶʪ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʣʷ ʩʪʠʣʢʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʢʫʩʢʠ ʦʪʣʘʤʳʚʘʶʪʩʷ ʦʪ ʪʦʨʬʷʥʦʡ ʣʝʥʪʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ, ʠ 

ʚʳʩʪʠʣʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʣʝʞʠ. ɼʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʚʳʩʦʪʳ ʩʙʨʘʩʳʚʘʥʠʷ 

ʢʫʩʢʦʚ (ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 0,3 ʤ) ʢ ʤʫʥʜʰʪʫʢʘʤ ʢʨʝʧʷʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʣʦʪʢʠ. ɸ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʤʝʞʜʫ ʪʦʨʬʦʤ ʠ 

ʤʫʥʜʰʪʫʢʘʤʠ ʥʘ ʤʫʥʜʰʪʫʢʠ ʥʘʜʝʚʘʶʪ ʵʣʘʩʪʠʯʥʳʝ ʨʝʟʠʥʦʚʳʝ ʥʘʢʦʥʝʯʥʠʢʠ, 

ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʚʨʝʤʷ ʫʧʨʫʛʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʪʦʨʬʘ ʧʦʩʣʝ ʬʦʨʤʦʚʘʥʠʷ ʠ 

ʫʤʝʥʴʰʘʶʪ ʚʝʣʠʯʠʥʫ ʵʪʦʛʦ ʨʘʩʰʠʨʝʥʠʷ [7]. 

ʌʨʝʟʬʦʨʤʦʚʦʯʥʳʡ ʤʝʪʦʜ ʜʦʙʳʯʠ ʪʦʨʬʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʦʚʘʥʠʝ 

ʢʫʩʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʩʝʯʝʥʠʷ. ʊʘʢ ʢʘʢ ʧʨʦʮʝʩʩ ʦʪʣʘʤʳʚʘʥʠʷ ʣʝʥʪʳ ʧʨʦʠʩʭʦʜʠʪ 
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ʧʨʦʠʟʚʦʣʴʥʦ, ʜʣʠʥʘ ʢʫʩʢʦʚ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʦʙʳʯʥʦ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 1,5ï2 

ʣʠʥʝʡʥʦʛʦ ʨʘʟʤʝʨʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ (ʰʠʨʠʥʳ ʠʣʠ ʜʠʘʤʝʪʨʘ) [7ï9, 13]. 

 

1.2. ʉʫʱʝʩʪʚʫʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ 

 

ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʩʣʦʡʥʳʡ ʤʝʪʦʜ 

ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʄʦʩʢʦʚʩʢʠʤ ʪʦʨʬʷʥʳʤ ʠʥʩʪʠʪʫʪʦʤ. 

ʆʥ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʜʦʙʳʯʠ ʪʦʨʬʘ ʧʦʥʠʞʝʥʥʦʡ 

ʚʣʘʛʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʦʙʳʯʠ ʩʦʟʜʘʥʘ ʧʨʠʮʝʧʥʘʷ ʢ ʪʨʘʢʪʦʨʫ 

ɼʊ-75 ʤʘʰʠʥʘ ʄʇɼʂ (ʨʠʩʫʥʦʢ 1.6) [8, 14]. 

 

ʈʠʩʫʥʦʢ 1.6 ï ʄʘʰʠʥʘ ʧʦʩʣʦʡʥʦʡ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʄʇɼʂ  

(ʚʠʜ ʩʙʦʢʫ) 

 

ʄʘʰʠʥʘ ʄʇɼʂ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʟʣʦʚ: ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʬʨʝʟʳ 

1, ʢʦʪʦʨʘʷ ʩʥʠʤʘʝʪ ʚʝʨʭʥʠʡ ʧʦʜʩʦʭʰʠʡ ʩʣʦʡ ʵʢʩʢʘʚʠʨʫʝʤʦʡ ʟʘʣʝʞʠ ʥʘ 

ʛʣʫʙʠʥʫ 50 ʤʤ ʠ ʦʪʙʨʘʩʳʚʘʝʪ ʝʛʦ ʚ ʩʪʦʨʦʥʫ ʥʘ ʤʝʩʪʦ ʚʳʩʪʠʣʢʠ 

ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʰʠʥʦʡ ʪʦʨʬʘ; ʨʘʙʦʯʝʡ ʬʨʝʟʳ 2 ʩ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 420 

ʤʤ, ʢʦʪʦʨʘʷ ʬʨʝʟʝʨʫʝʪ ʟʘʣʝʞʴ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 140 ʤʤ ʠ ʟʘʙʨʘʩʳʚʘʝʪ 

ʩʬʨʝʟʝʨʦʚʘʥʥʳʡ ʪʦʨʬ ʚ ʧʨʝʩʩ; ʧʨʝʩʩʘ 3, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʨʫʙʳ ʠ ʥʘʭʦʜʷʱʝʛʦʩʷ 

ʚ ʥʝʡ ʥʘʧʦʨʥʦʛʦ ʰʥʝʢʘ ʩ ʧʝʨʝʤʝʥʥʳʤ ʰʘʛʦʤ ʠ ʜʦʙʘʚʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ; ʫʢʣʘʜʯʠʢʘ ʪʦʨʬʘ 4, ʘʢʪʠʚʥʦʛʦ ʜʣʷ 

ʙʦʣʴʰʦʛʦ ʢʫʩʢʘ ʠ ʧʘʩʩʠʚʥʦʛʦ ʜʣʷ ʤʘʣʦʛʦ (ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʢʫʩʦʢ 

ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʬʠʛʫʨʳ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʟʤʝʡʢʠ, ʘ ʚʦ ʚʪʦʨʦʤ ï ʚ ʚʘʣʦʢ 
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(ʨʠʩʫʥʦʢ 1.7); ʩʠʩʪʝʤʳ ʧʨʫʞʠʥʥʦ-ʚʠʥʪʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ 5 ʜʣʷ ʧʦʜʲʝʤʘ ʠ 

ʦʧʫʩʢʘʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʠ ʨʘʙʦʯʝʡ ʬʨʝʟ ʠ ʧʨʠʮʝʧʘ ʚ ʩʙʦʨʝ; ʜʚʫʭ ʢʘʪʢʦʚ 6 

ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ, ʠʟ ʢʦʪʦʨʳʭ ʦʜʠʥ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥ ʛʫʩʝʥʠʮʝʡ 

(ʨʠʩʫʥʦʢ 1.8) 

 

ʈʠʩʫʥʦʢ 1.7 ï ʄʘʰʠʥʘ ʄʇɼʂ ʚ ʨʘʙʦʪʝ 

 

 

ʈʠʩʫʥʦʢ 1.8 ï ʄʘʰʠʥʘ ʄʇɼʂ ʩ ʛʫʩʝʥʠʮʝʡ ʚʟʘʤʝʥ ʦʜʥʦʛʦ ʢʘʪʢʘ 
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ʇʨʠʚʦʜ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʘʨʜʘʥʥʦ-

ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʡ ʚʘʣ ʦʪ ʚʘʣʘ ʦʪʙʦʨʘ ʤʦʱʥʦʩʪʠ ʪʨʘʢʪʦʨʘ, ʢʦʪʦʨʳʡ 

ʫʢʦʤʧʣʝʢʪʦʚʘʥ ʭʦʜʦʫʤʝʥʴʰʠʪʝʣʝʤ [8, 14]. 

ʄʘʰʠʥʘ ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʜʚʫʤʷ ʨʘʙʦʯʠʤʠ: ʪʨʘʢʪʦʨʠʩʪʦʤ ʠ ʦʧʝʨʘʪʦʨʦʤ 

ʤʘʰʠʥʳ. ʇʦʩʣʝʜʥʠʡ ʢʦʥʪʨʦʣʠʨʫʝʪ ʨʘʙʦʪʫ ʘʛʨʝʛʘʪʘ ʠ ʨʝʛʫʣʠʨʫʝʪ ʚʝʣʠʯʠʥʫ 

ʟʘʛʣʫʙʣʝʥʠʷ ʬʨʝʟ. 

ɺ ʤʘʰʠʥʝ ʄʇɼʂ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʪʦʥʢʠʤ ʠʟʤʝʣʴʯʝʥʠʝʤ ʬʨʝʟʦʡ ʵʢʩʢʘʚʠʨʫʝʤʦʛʦ ʩʣʦʷ, ʠ 

ʧʦʩʣʝʜʫʶʱʠʤ ʫʧʣʦʪʥʝʥʠʝʤ ʠ ʬʦʨʤʦʚʘʥʠʝʤ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʪʦʨʬʘ ʚ 

ʰʥʝʢʦʚʦʤ ʪʦʨʬʷʥʦʤ ʧʨʝʩʩʝ. ʀʟʫʯʝʥʠʝ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʯʝʤ ʙʦʣʴʰʝʤʫ ʠʟʤʝʣʴʯʝʥʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ ʪʦʨʬ ʧʝʨʝʜ ʬʦʨʤʦʚʘʥʠʝʤ, ʪʝʤ 

ʤʝʥʴʰʝ ʦʙʱʘʷ ʟʘʪʨʘʪʘ ʵʥʝʨʛʠʠ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʪʦʨʬʘ [14]. ʄʘʰʠʥʘ ʄʇɼʂ, 

ʧʨʦʠʟʚʦʜʷ ʵʢʩʢʘʚʘʮʠʶ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʪʦʨʬʘ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʚʳʩʪʠʣʘʣʘ ʪʦʨʬ ʠ 

ʫʢʣʘʜʳʚʘʣʘ ʝʛʦ ʚ ʧʨʦʩʪʝʡʰʠʝ ʬʠʛʫʨʳ ʩʫʰʢʠ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʦʙʳʯʠ 

ʠʤʝʣʘ ʥʝʦʩʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʤʝʪʦʜʦʤ ʩʪʠʣʢʠ: ʩʦʢʨʘʱʝʥʠʝ 

ʩʨʦʢʦʚ ʩʫʰʢʠ (ʧʦʩʢʦʣʴʢʫ ʚʣʘʛʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʙʳʣʘ ʤʝʥʴʰʝ), ʩʦʚʤʝʱʝʥʠʝ 

ʦʧʝʨʘʮʠʡ ʵʢʩʢʘʚʘʮʠʠ, ʧʝʨʝʨʘʙʦʪʢʠ, ʬʦʨʤʦʚʘʥʠʷ ʠ ʚʳʩʪʠʣʢʠ ʢʫʩʢʦʚ ʥʘ ʧʦʣʝ ʚ 

ʦʜʥʦʤ ʘʛʨʝʛʘʪʝ [8]. ʆʜʥʘʢʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʣʘ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʣʘʩʴ ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. ɼʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʧʦʩʦʙ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʤʝʪʦʜʦʤ ʱʝʣʝʚʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ [8], ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʩʦʟʜʘʥʠʝ ʠ 

ʥʦʚʦʛʦ ʧʘʨʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ. 

ʈʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʦʛʦ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ ʧʦʢʦʣʝʥʠʷ ʤʘʰʠʥ ʚʝʣʠʩʴ 

ʚ ʂʘʣʠʥʠʥʩʢʦʤ ʬʠʣʠʘʣʝ ɺʅʀʀʊʇ [15]  ʚ ʀʥʩʪʠʪʫʪʝ ʪʦʨʬʘ ɸʅ ɹʉʉʈ [16, 17], 

ʛʜʝ ʚʳʧʦʣʥʝʥʳ ʛʣʫʙʦʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʱʝʣʝʚʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ ʠ ʬʦʨʤʦʚʘʥʠʷ [18]. 

ɺ ʂʘʣʠʥʠʥʩʢʦʤ ʬʠʣʠʘʣʝ ɺʅʀʀʊʇ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʰʠʥʘ ɼʇʂ-5 ʜʣʷ 

ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʜʣʷ ʙʳʪʦʚʳʭ ʥʫʞʜ, ʧʨʠʮʝʧʥʘʷ ʢ ʪʨʘʢʪʦʨʫ ɼʊ-75, 

ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʱʝʣʝʚʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ ʥʘʢʣʦʥʥʦʡ ʜʠʩʢʦʚʦʡ ʬʨʝʟʦʡ ʠ 

ʬʦʨʤʦʚʘʥʠʝ ʪʦʨʬʘ ʧʨʠ ʧʦʤʦʱʠ ʰʥʝʢʘ. ʌʦʨʤʫʶʱʠʡ ʘʧʧʘʨʘʪ ʤʘʰʠʥʳ ʠʤʝʣ 
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ʩʲʝʤʥʳʡ ʢʦʞʫʭ ʰʥʝʢʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: ʧʦ ʧʨʠʥʮʠʧʫ ʰʥʝʢʘ ʩ 

ʚʳʭʦʜʦʤ ʩʬʦʨʤʦʚʘʥʥʦʛʦ ʪʦʨʬʘ ʯʝʨʝʟ ʤʫʥʜʰʪʫʢʠ, ʨʘʜʠʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʚ ʦʜʥʫ ʣʠʥʠʶ ʥʘ ʟʘʜʥʝʡ ʯʘʩʪʠ ʢʦʞʫʭʘ (ʨʠʩʫʥʦʢ 1.9), ʠ ʩ ʚʳʭʦʜʦʤ 

ʩʬʦʨʤʦʚʘʥʥʦʛʦ ʪʦʨʬʘ ʯʝʨʝʟ ʤʫʥʜʰʪʫʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʩʦʦʩʥʦ ʩʦ ʰʥʝʢʦʤ 

(ʨʠʩ. 1.10) [19]. 

 

ʈʠʩʫʥʦʢ 1.9 ï ʐʥʝʢʦʚʳʡ ʧʨʝʩʩ ʢʦʥʩʪʨʫʢʮʠʠ ʌ.ɸ. ʆʧʝʡʢʦ: 

1 ï ʧʨʠʝʤʥʘʷ ʚʦʨʦʥʢʘ ʧʨʝʩʩʘ; 2 ï ʟʘʢʨʳʪʘʷ ʯʘʩʪʴ ʢʦʞʫʭʘ ʰʥʝʢʘ; 3 ï ʢʦʞʫʭ 

ʰʥʝʢʘ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʜʣʷ ʤʫʥʜʰʪʫʢʦʚ; 4 ï ʢʘʤʝʨʘ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʪʚʝʨʜʳʭ 

ʚʢʣʶʯʝʥʠʡ; 5 ï ʤʫʥʜʰʪʫʢ; 6 ï ʰʥʝʢ; 7 ï ʚʘʣ; 8 ï ʧʦʣʫʤʫʬʪʘ 

 

 

ʈʠʩʫʥʦʢ 1.10 ï ʄʘʰʠʥʘ ɼʇʂ-5 (ʤʫʥʜʰʪʫʢ ʫʩʪʘʥʦʚʣʝʥ ʩʦʦʩʥʦ ʩʦ ʰʥʝʢʦʤ) 
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ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʤʘʰʠʥʳ ɼʇʂ-5 (ʄʊʂ-12) ʷʚʣʷʶʪʩʷ: 

ʥʘʢʣʦʥʥʘʷ ʜʠʩʢʦʚʘʷ ʬʨʝʟʘ, ʰʥʝʢʦʚʳʡ ʧʨʝʩʩ-ʬʦʨʤʦʚʘʪʝʣʴ, ʚʤʦʥʪʠʨʦʚʘʥʥʳʡ ʚ 

ʧʨʘʚʳʡ ʦʧʦʨʥʳʡ ʢʘʪʦʢ, ʣʝʚʳʡ ʦʧʦʨʥʳʡ ʢʘʪʦʢ, ʧʨʠʮʝʧ ʠ ʪʨʘʥʩʤʠʩʩʠʷ ʩ 

ʢʘʨʜʘʥʥʳʤ ʚʘʣʦʤ [8, 9]. ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʤʘʰʠʥʳ ʧʦʣʦʞʝʥ ʧʨʠʥʮʠʧ ʱʝʣʝʚʦʡ 

ʵʢʩʢʘʚʘʮʠʠ ʟʘʣʝʞʠ ʜʠʩʢʦʚʦʡ ʬʨʝʟʦʡ ʩ ʩʦʚʤʝʱʝʥʠʝʤ ʧʦʣʝʡ ʜʦʙʳʯʠ ʠ ʩʫʰʢʠ 

ʪʦʨʬʘ [12]. ʄʘʰʠʥʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʚʘ ʢʘʪʢʘ ʠ ʧʨʠʮʝʧʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʪʨʘʢʪʦʨʘ. ɼʠʩʢʦʚʘʷ ʬʨʝʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʣʴʥʦʡ ʜʠʩʢ ʩʦ ʩʤʝʥʥʳʤʠ 

ʥʦʞʘʤʠ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʬʨʝʟʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʜ ʫʛʣʦʤ 

15ï20Á [9]. ʉʥʘʨʫʞʠ ʦʥʘ ʟʘʢʨʳʪʘ ʢʦʞʫʭʦʤ, ʩʣʫʞʘʱʠʤ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʦʪʦʢʘ ʩʬʨʝʟʝʨʦʚʘʥʥʦʡ ʢʨʦʰʢʠ ʚ ʰʥʝʢʦʚʳʡ ʧʨʝʩʩ [9]. ʇʦʜʲʝʤ ʠ ʦʧʫʩʢʘʥʠʝ 

ʬʨʝʟʳ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʛʣʫʙʠʥʳ ʵʢʩʢʘʚʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʦʜʲʝʤʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

ʇʝʨʝʨʘʙʘʪʳʚʘʶʱʝ-ʬʦʨʤʫʶʱʠʤ ʤʝʭʘʥʠʟʤʦʤ ʩʣʫʞʠʪ ʦʜʥʦʟʘʭʦʜʥʳʡ 

ʰʥʝʢʦʚʳʡ ʧʨʝʩʩ [8, 9, 12], ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʧʫʩʘ ʩ ʧʨʠʝʤʥʦʡ ʢʘʤʝʨʦʡ ʠ 

ʫʣʦʚʠʪʝʣʷ ʜʨʝʚʝʩʥʳʭ ʦʩʪʘʪʢʦʚ, ʚʤʦʥʪʠʨʦʚʘʥʥʦʛʦ ʚ ʧʨʘʚʳʡ ʦʧʦʨʥʳʡ ʢʘʪʦʢ, 

ʰʥʝʢʘ ʠ ʬʦʨʤʫʶʱʝʡ ʛʦʣʦʚʢʠ. ʇʦʩʣʝʜʥʷʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʘ ʧʷʪʴʶ 

ʤʫʥʜʰʪʫʢʘʤʠ ʜʠʘʤʝʪʨʦʤ 65 ʤʤ, ʜʚʫʤʷ ʤʫʥʜʰʪʫʢʘʤʠ ʜʠʘʤʝʪʨʦʤ 100 ʤʤ ʠʣʠ 

ʦʜʥʠʤ ʤʫʥʜʰʪʫʢʦʤ, ʬʦʨʤʫʶʱʠʤ ʧʦʣʳʝ ʢʫʩʢʠ ʢʦʣʴʮʝʚʦʛʦ ʩʝʯʝʥʠʷ 160Ĭ60 

ʤʤ [8, 9], ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʟʘʣʝʞʠ ʧʥʠʩʪʦʩʪʴʶ ʙʦʣʝʝ 

2,5 % [9]. ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʟʦʨʘ ʤʝʞʜʫ ʚʠʪʢʘʤʠ 

ʰʥʝʢʘ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʦʡ ʢʦʨʧʫʩʘ ʟʘ ʩʯʝʪ ʦʩʝʚʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʰʥʝʢʘ. 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʟʘʙʠʚʘʥʠʷ  ʤʫʥʜʰʪʫʢʦʚ ʢʨʫʧʥʦʡ ʱʝʧʦʡ ʟʘʟʦʨ ʜʦʣʞʝʥ 

ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤ. ʅʝʠʟʤʝʣʴʯʝʥʥʳʝ ʜʨʝʚʝʩʥʳʝ ʦʩʪʘʪʢʠ ʧʨʦʪʘʣʢʠʚʘʶʪʩʷ ʚ 

ʫʣʦʚʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʯʠʱʘʶʪ [9]. 

ʂʦʥʩʪʨʫʢʮʠʷ ʧʨʠʮʝʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʘʨʥʫʶ ʧʣʦʩʢʫʶ ʨʘʤʫ ʩ 

ʫʧʦʨʥʦʡ ʚʠʥʪʦʚʦʡ ʰʪʘʥʛʦʡ. ʇʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ ʰʪʘʥʛʠ ʚʦʟʤʦʞʥʦ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʟʘʛʣʫʙʣʝʥʠʝ ʬʨʝʟʳ ʚ ʟʘʣʝʞʴ [9]. 

ʈʘʙʦʯʠʡ ʦʨʛʘʥ ʩʦʩʪʦʠʪ ʠʟ ʢʘʨʜʘʥʥʦ-ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʛʦ ʚʘʣʘ, ʛʣʘʚʥʦʛʦ 

ʢʦʥʠʯʝʩʢʦ-ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ, ʧʝʨʝʜʘʶʱʝʛʦ ʤʦʤʝʥʪ ʥʘ ʰʥʝʢ-
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ʬʦʨʤʦʚʘʪʝʣʴ ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ ʧʨʠʚʦʜʘ ʬʨʝʟʳ. ʇʨʠʚʦʜ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʚʘʣʘ ʦʪʙʦʨʘ ʤʦʱʥʦʩʪʠ (ɺʆʄʘ) ʪʨʘʢʪʦʨʘ [7ï9, 12]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʦʜʠʬʠʢʘʮʠʷ ʤʘʰʠʥʳ ʄʊʂ-12ɸ (ʨʠʩʫʥʢʠ 1.11, 1.12), 

ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʢʦʪʦʨʦʡ (ʨʠʩʫʥʦʢ 1.13) ʩʦʩʪʦʷʪ ʠʟ ʜʠʩʢʦʚʦʡ ʬʨʝʟʳ, 

ʥʝʩʦʚʤʝʱʝʥʥʦʛʦ ʩ ʦʩʴʶ ʧʨʘʚʦʛʦ ʢʦʣʝʩʘ ʰʥʝʢʦʚʦʛʦ ʬʦʨʤʦʚʘʪʝʣʷ, ʠʤʝʶʱʝʛʦ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʠ ʰʥʝʢ ʩ ʢʦʥʠʯʝʩʢʦʡ ʚʥʫʪʨʝʥʥʝʡ ʦʙʝʯʘʡʢʦʡ, ʜʚʫʭ 

ʤʫʥʜʰʪʫʢʦʚ ʜʠʘʤʝʪʨʦʤ 100 ʤʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʘʢ ʦʩʝʚʦʛʦ, ʪʘʢ ʠ 

ʨʘʜʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʂʦʨʧʫʩ ʨʝʜʫʢʪʦʨʘ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʦʩʥʦʚʥʦʡ 

ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʫʟʣʳ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ. 

ɼʘʥʥʘʷ ʤʘʰʠʥʘ ʠʤʝʝʪ ʤʘʩʩʫ ʥʘ 170 ʢʛ ʤʝʥʴʰʫʶ, ʯʝʤ ʫ ʄʊʂ-12 [7, 12]. 

 

ʈʠʩʫʥʦʢ 1.11 ï ʌʨʝʟʬʦʨʤʦʚʦʯʥʘʷ ʤʘʰʠʥʘ ʄʊʂ-12ɸ: 

1 ï ʜʠʩʢʦʚʘʷ ʬʨʝʟʘ; 2 ï ʦʛʨʘʞʜʝʥʠʝ ʢʘʨʜʘʥʥʦʛʦ ʚʘʣʘ; 3 ï ʢʘʨʜʘʥʥʳʡ ʚʘʣ;  

4 ï ʛʠʜʨʦʧʨʠʚʦʜ; 5 ï ʨʘʤʘ, 6 ï ʢʘʪʦʢ; 7 ï ʬʦʨʤʦʚʘʪʝʣʴ 

 

ʈʠʩʫʥʦʢ 1.12 ï ʄʘʰʠʥʘ ʄʊʂ-12ɸ ʚ ʨʘʙʦʪʝ 
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ʈʠʩʫʥʦʢ 1.13 ï ʈʘʙʦʯʠʡ ʦʨʛʘʥ ʤʘʰʠʥʳ ʄʊʂ-12ɸ ʩ ʧʨʠʚʦʜʦʤ: 

1 ï ʬʨʝʟʘ ʩ ʧʨʠʚʦʜʦʤ; 2 ï ʢʦʨʧʫʩ ʬʦʨʤʦʚʘʪʝʣʷ; 3 ï ʬʦʨʤʫʶʱʠʡ ʰʥʝʢ;  

4 ï ʬʦʨʤʦʚʘʪʝʣʴ; 5 ï ʤʫʥʜʰʪʫʢʠ 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʂʘʣʠʥʠʥʩʢʦʤ ʬʠʣʠʘʣʝ ɺʅʀʀʊʇ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʢʦʤʧʣʝʢʩ ʤʘʰʠʥ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʚʝʨʭʦʚʳʭ ʟʘʣʝʞʘʭ ʩʦ 

ʩʣʘʙʦʡ ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʣʫʯʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ  

ʪʝʭʥʠʢʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ ʧʦ ʵʢʩʢʘʚʘʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ, ʬʦʨʤʦʚʘʥʠʶ ʠ 

ʚʳʩʪʠʣʢʝ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʧʨʦʠʟʚʝʜʝʥʘ ʤʘʰʠʥʘ 

ʄʊʂ-15 (ʨʠʩʫʥʦʢ 1.14) [8, 12]. 

ʄʘʰʠʥʘ ʄʊʂ-15 ï ʧʨʠʮʝʧʥʘʷ ʩ ʧʨʠʚʦʜʦʤ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʦʪ ʚʘʣʘ 

ʦʪʙʦʨʘ ʤʦʱʥʦʩʪʠ ʪʨʘʢʪʦʨʘ  ʊ-100ʄɹɻʉ-1(ʊ-130ɹ, ʊ-10ʄɹ) ʧʨʦʠʟʚʦʜʠʪ 

ʵʢʩʢʘʚʘʮʠʶ ʟʘʣʝʞʠ ʚʠʥʪʦʚʦʡ ʬʨʝʟʦʡ ʠʟ ʱʝʣʝʡ ʛʣʫʙʠʥʦʡ ʜʦ 1 000 ʤʤ ʠ 

ʰʠʨʠʥʦʡ 145 ʤʤ. ʇʝʨʝʨʘʙʦʪʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʰʥʝʢʦʚʦʤ ʤʝʭʘʥʠʟʤʝ. 

ʉʬʦʨʤʦʚʘʥʥʳʝ ʢʫʩʢʠ ʜʠʘʤʝʪʨʦʤ 60 ʤʤ ʠ ʜʣʠʥʦʡ ʦʢʦʣʦ 100ï120 ʤʤ, ʚʥʘʙʨʦʩ 

ʚʳʩʪʠʣʘʶʪʩʷ ʥʘ ʢʘʨʪʦʚʦʝ ʧʦʣʝ ʰʠʨʠʥʦʡ ʧʦʣʦʩʳ ʦʢʦʣʦ 2,6 ʤ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʠʨʠʥʝ ʛʫʩʝʥʠʯʥʦʛʦ ʭʦʜʘ ʪʨʘʢʪʦʨʘ [8]. 
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ʈʠʩʫʥʦʢ 1.14 ï ʄʘʰʠʥʘ ʄʊʂ-15 

 

ʏʝʨʝʟ ʛʣʘʚʥʳʡ ʢʘʨʜʘʥʥʳʡ ʚʘʣ ʚʨʘʱʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ɺʆʄʘ ʥʘ 

ʨʘʟʜʘʪʦʯʥʳʡ ʨʝʜʫʢʪʦʨ ʪʨʘʥʩʤʠʩʩʠʠ ʤʘʰʠʥʳ. ɼʘʣʝʝ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʥʘ ʧʨʠʚʦʜ ʬʨʝʟʳ ʠ ʥʘ ʬʦʨʤʦʚʘʪʝʣʴ. 

ʅʘ ʧʨʠʚʦʜ ʬʨʝʟʳ ï ʯʝʨʝʟ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʫʶ ʤʫʬʪʫ, ʢʘʨʜʘʥʥʳʡ ʚʘʣ, 

ʢʦʥʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ, ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʚʘʣ ʠ ʨʝʜʫʢʪʦʨ ʧʨʠʚʦʜʘ ʬʨʝʟʳ. ɸ ʥʘ 

ʧʨʠʚʦʜ ʬʦʨʤʦʚʘʪʝʣʷ  ï ʯʝʨʝʟ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʫʶ ʤʫʬʪʫ, ʢʘʨʜʘʥʥʳʡ ʚʘʣ, 

ʢʦʥʠʯʝʩʢʠʡ ʠ ʙʦʨʪʦʚʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ ʬʦʨʤʦʚʘʪʝʣʷ [8, 12]. 

ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʤʫʬʪʳ ʥʘ ʬʨʝʟʝ ʠ ʬʦʨʤʦʚʘʪʝʣʝ ʫʥʠʬʠʮʠʨʦʚʘʥʳ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʫʣʘʯʢʦʚʳʝ ʤʫʬʪʳ ʩ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ 

ʧʦ ʤʘʥʦʤʝʪʨʫ ʥʘʞʠʤʘ ʥʘ ʜʠʩʢ. ʈʘʙʦʯʠʡ ʦʨʛʘʥ ʤʘʰʠʥʳ ʩʦʩʪʦʠʪ ʠʟ ʚʠʥʪʦʚʦʡ 

ʬʨʝʟʳ ʠ ʰʥʝʢʦʚʦʛʦ ʬʦʨʤʦʚʘʪʝʣʷ. ɺʠʥʪʦʚʘʷ ʬʨʝʟʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʜ ʫʛʣʦʤ 

ʩ ʥʘʢʣʦʥʦʤ ʥʘ 15Á ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʥʝʢ ʩʦ ʩʲʝʤʥʳʤʠ ʩʧʠʨʘʣʴʥʳʤʠ 

ʥʦʞʘʤʠ. ʌʨʝʟʘ ʢʨʝʧʠʪʩʷ ʢ ʥʠʞʥʝʡ ʧʣʦʩʢʦʩʪʠ ʧʦʚʦʨʦʪʥʦʛʦ ʨʝʜʫʢʪʦʨʘ, ʧʨʠ 

ʧʦʚʦʨʦʪʝ ʢʦʪʦʨʦʛʦ ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʌʦʨʤʦʚʘʪʝʣʴ 

ʩʦʩʪʦʠʪ ʠʟ ʰʥʝʢʘ, ʰʠʙʝʨʥʦʛʦ ʨʦʪʦʨʘ ʠ ʨʝʰʝʪʢʠ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ 
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ʤʫʥʜʰʪʫʢʘʤʠ. ʐʠʙʝʨʥʳʡ ʨʦʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʣʠʥʜʨ, ʚ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʪʦʨʦʛʦ ʨʘʜʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʩʚʦʙʦʜʥʦ ʩʢʦʣʴʟʷʱʠʝ 

ʧʣʘʩʪʠʥʳ ʰʠʙʝʨʘ. ʄʫʥʜʰʪʫʢʠ ʜʠʘʤʝʪʨʦʤ 60 ʤʤ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʚʘ ʨʷʜʘ 

[12]. ʄʘʰʠʥʘ ʦʙʦʨʫʜʦʚʘʥʘ ʛʠʜʨʦʩʠʩʪʝʤʦʡ ʜʣʷ ʧʦʜʲʝʤʘ ʬʨʝʟʳ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʠ ʜʣʷ ʧʠʪʘʥʠʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʤʫʬʪ ʚ ʪʨʘʥʩʤʠʩʩʠʠ ʧʨʠʚʦʜʘ 

ʬʨʝʟʳ ʠ ʬʦʨʤʦʚʘʪʝʣʷ. 

ʄʘʰʠʥʘ ʄʊʂ-15 ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʬʨʝʟʝʨʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʪʨʘʢʪʦʨʘ ʠʟ ʥʘʢʣʦʥʥʦʡ ʱʝʣʠ ʦʧʫʱʝʥʥʦʡ ʚ 

ʟʘʣʝʞʴ ʬʨʝʟʦʡ, ʢʦʪʦʨʘʷ ʧʦʜʘʝʪ ʧʦʣʫʯʝʥʥʫʶ ʪʦʨʬʦʤʘʩʩʫ ʯʝʨʝʟ ʧʨʠʝʤʥʦʝ ʦʢʥʦ 

ʚ ʢʦʨʧʫʩʝ ʬʦʨʤʦʚʘʪʝʣʷ ʥʘ ʧʠʪʘʶʱʠʡ ʰʥʝʢ. ʐʥʝʢʦʤ ʪʦʨʬʦʤʘʩʩʘ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʢ ʰʠʙʝʨʥʦʤʫ ʨʦʪʦʨʫ ʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʝʛʦ 

ʰʠʨʠʥʝ. ʐʠʙʝʨʳ ʟʘʭʚʘʪʳʚʘʶʪ ʪʦʨʬʷʥʫʶ ʤʘʩʩʫ ʦʪ ʰʥʝʢʘ ʠ ʧʦ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʰʝʪʦʢ ʚʳʜʘʶʪ ʝʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʯʝʨʝʟ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʤʫʥʜʰʪʫʢʠ ʚ ʚʠʜʝ ʩʬʦʨʤʦʚʘʥʥʳʭ ʢʫʩʢʦʚ [12]. 

ʉʣʝʜʫʶʱʝʡ ʤʦʜʠʬʠʢʘʮʠʝʡ ʤʘʰʠʥʳ ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ 

ʤʝʪʦʜʦʤ ʱʝʣʝʚʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ ʩʪʘʣʘ ʤʘʰʠʥʘ ʄʊʂ-16 (ʨʠʩʫʥʦʢ 1.15) [6, 

10]. 

 

ʈʠʩʫʥʦʢ 1.15 ï ʌʨʝʟʬʦʨʤʦʚʦʯʥʘʷ ʤʘʰʠʥʘ ʄʊʂ-16 ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ 

ʧʦʣʦʞʝʥʠʠ 
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ʄʘʰʠʥʘ ʷʚʣʷʝʪʩʷ ʧʨʠʮʝʧʥʦʡ ʢ ʪʨʘʢʪʦʨʫ  ɼʊ-175ʊ (ɼʊ-75 ɹ), ʜʠʘʤʝʪʨ 

ʬʨʝʟʳ ʩʦʩʪʘʚʣʷʝʪ 1 180 ʤʤ. ʄʘʰʠʥʘ ʦʩʥʘʱʝʥʘ ʯʝʪʳʨʴʤʷ  ʤʫʥʜʰʪʫʢʘʤʠ 

ʰʝʩʪʠʛʨʘʥʥʦʡ ʬʦʨʤʳ ʩ ʜʠʘʤʝʪʨʦʤ ʦʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ 100 ʤʤ. 

ʕʢʩʢʘʚʘʮʠʷ ʟʘʣʝʞʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʛʣʫʙʠʥʫ 450 ʤʤ [10]. 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʮʝʧʥʦʡ ʢ ʪʨʘʢʪʦʨʫ ɼʊ-75ɹ ʤʘʰʠʥʳ 

ʄʊʂʇ-1. ʕʢʩʢʘʚʘʮʠʷ ʪʦʨʬʘ ʠʟ ʟʘʣʝʞʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʥʝʡ ʬʨʝʟʦʡ ʜʠʘʤʝʪʨʦʤ 

1 026 ʤʤ, ʦʩʥʘʱʝʥʥʦʡ ʥʦʞʘʤʠ, ʥʘ ʛʣʫʙʠʥʫ 400 ʤʤ. ʇʝʨʝʨʘʙʦʪʢʘ ʪʦʨʬʦʤʘʩʩʳ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʰʥʝʢʦʚʳʤ ʧʨʝʩʩʦʤ, ʬʦʨʤʦʚʘʥʠʝ ʢʫʩʢʦʚ ʢʦʣʴʮʝʚʦʛʦ ʩʝʯʝʥʠʷ 

ʨʘʟʤʝʨʦʤ 150Ĭ40 ʤʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʠʤ ʤʫʥʜʰʪʫʢʦʤ [10, 11]. 

ʂʘʣʠʥʠʥʩʢʠʤ ʬʠʣʠʘʣʦʤ ɺʅʀʀʊʇ ʪʘʢʞʝ ʚʝʣʠʩʴ ʘʢʪʠʚʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʜʦʙʳʯʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ ʪʦʧʣʠʚʘ ʚ ʨʘʡʦʥʘʭ 

ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʩʧʦʩʦʙʦʤ ʜʦʙʳʯʠ ʪʦʨʬʘ ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʧʦʩʣʦʡʥʳʡ [10, 11, 20ï22]. ɹʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʢʦʥʩʪʨʫʢʮʠʡ ʤʘʰʠʥ 

ʜʣʷ ʜʦʙʳʯʠ ʪʦʨʬʘ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʄʘʰʠʥʘ ʂɼʅ-2 (ʢʦʤʙʘʡʥ 

ʜʦʙʳʚʘʶʱʠʡ ʥʘʚʝʩʥʦʡ), ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʦʙʳʯʠ ʪʦʨʬʘ ʚʙʣʠʟʠ ʢʨʫʧʥʳʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʨʠʩʫʥʦʢ 1.16) [10, 18, 20ï22]. ʈʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ 

ʤʘʰʠʥʳ ʷʚʣʷʶʪʩʷ ʬʨʝʟʘ ʠ ʱʝʣʝʚʦʡ ʧʨʝʩʩ ʩ ʤʫʥʜʰʪʫʢʦʤ. ʌʨʝʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʮʠʣʠʥʜʨ, ʥʘ ʪʦʨʮʝ ʢʦʪʦʨʦʛʦ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʳ ʨʝʞʫʱʠʝ, ʘ ʧʦ 

ʦʙʨʘʟʫʶʱʝʡ ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʥʦʞʠ, ʠ ʩʣʫʞʠʪ ʜʣʷ ʵʢʩʢʘʚʘʮʠʠ, ʠʟʤʝʣʴʯʝʥʠʷ 

ʠ ʧʦʜʘʯʠ ʪʦʨʬʷʥʦʡ ʢʨʦʰʢʠ ʚʱʝʣʝʚʦʡ ʧʨʝʩʩ. ʑʝʣʝʚʦʡ ʧʨʝʩʩ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʷʥʦʡ ʤʘʩʩʳ, ʫʧʣʦʪʥʝʥʠʷ ʝʝ ʠ ʧʦʜʘʯʠ ʚ ʤʫʥʜʰʪʫʢ. ʇʨʝʩʩ 

ʩʦʩʪʦʠʪ ʠʟ ʥʝʧʦʜʚʠʞʥʦʛʦ ʢʦʞʫʭʘ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʚʨʘʱʘʝʪʩʷ ʨʦʪʦʨ ʩ 

ʜʠʩʢʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʣʴʮʝʚʳʝ ʱʝʣʠ. ɺ ʧʨʦʮʝʩʩʝ ʚʨʘʱʝʥʠʷ 

ʨʦʪʦʨʘ ʪʦʨʬʷʥʘʷ ʢʨʦʰʢʘ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʱʝʣʷʭ, ʫʧʣʦʪʥʷʝʪʩʷ, ʚʩʪʨʝʪʠʚ 

ʧʨʝʛʨʘʜʫ ʚ ʚʠʜʝ ʛʨʝʙʝʥʯʘʪʦʛʦ ʩʲʝʤʥʠʢʘ, ʠ ʯʝʨʝʟ ʟʘʛʨʫʟʦʯʥʳʡ ʣʶʢ ʧʦʩʪʫʧʘʝʪ ʚ 

ʤʫʥʜʰʪʫʢ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʥʘʩʘʜʢʘʤʠ ʠ ʨʝʟʠʥʦʚʳʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ. ɺ 

ʤʫʥʜʰʪʫʢʝ ʪʦʨʬʷʥʘʷ ʤʘʩʩʘ ʬʦʨʤʫʝʪʩʷ ʚ ʢʫʩʢʠ ʢʦʣʴʮʝʚʦʛʦ ʩʝʯʝʥʠʷ ʥʘʨʫʞʥʳʤ 

ʜʠʘʤʝʪʨʦʤ 90 ʤʤ. ʉʬʦʨʤʦʚʘʥʥʳʝ ʢʫʩʢʠ ʚʳʭʦʜʷʪ ʠʟ ʧʨʝʩʩʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 
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ʜʚʠʞʝʥʠʶ ʪʨʘʢʪʦʨʘ, ʠ, ʦʪʣʘʤʳʚʘʷʩʴ ʦʪ ʚʳʭʦʜʷʱʝʡ ʠʟ ʤʫʥʜʰʪʫʢʘ ʣʝʥʪʳ, 

ʦʙʨʘʟʫʶʪ ʥʘ ʧʦʣʝ ʚʘʣʦʢ [20]. 

 

ʈʠʩʫʥʦʢ 1.16 ï ʆʙʱʠʡ ʚʠʜ ʤʘʰʠʥʳ ʂɼʅ-2: 1 ï ʢʘʙʠʥʘ ʛʫʩʝʥʠʯʥʦʛʦ ʪʨʘʢʪʦʨʘ;  

2 ï ʨʝʜʫʢʪʦʨ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ; 3 ï ʬʨʝʟʘ; 4 ï ʢʦʞʫʭ ʱʝʣʝʚʦʛʦ 

ʧʨʝʩʩʘ; 5 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʘʨʘʙʘʥ ʱʝʣʝʚʦʛʦ ʧʨʝʩʩʘ; 6 ï ʚʠʥʪʦʚʦʡ ʤʝʭʘʥʠʟʤ 

ʧʦʜʲʝʤʘ ʠ ʦʧʫʩʢʘʥʠʷ ʬʨʝʟʳ; 7 ï ʮʝʧʥʘʷ ʧʝʨʝʜʘʯʘ ʥʘ ʚʠʥʪʦʚʦʡ ʤʝʭʘʥʠʟʤ 

ʧʦʜʲʝʤʘ ʠ ʦʧʫʩʢʘʥʠʷ; 8 ï ʢʦʥʪʨʛʨʫʟ; 9 ï ʤʫʥʜʰʪʫʢ ʩ ʫʢʣʘʜʢʦʡ ʪʦʨʬʘ ʚ ʚʘʣʦʢ 

 

ʉʧʝʮʠʘʣʠʩʪʳ ʂʘʣʠʥʠʥʩʢʦʛʦ ʪʦʨʬʷʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʥʳʥʝ ʊʚʝʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ) ʤʦʜʝʨʥʠʟʠʨʦʚʘʣʠ ʤʘʰʠʥʫ 

ʂʅɼ-2 ʜʣʷ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʩʦʟʜʘʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʦʯʠʩʪʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʩʫʭʘʷ ʢʨʦʰʢʘ ʩʯʠʱʘʝʪʩʷ 

ʧʝʨʝʜ ʬʨʝʟʦʡ ʠ ʦʪʙʨʘʩʳʚʘʝʪʩʷ ʥʘ ʤʝʩʪʦ ʚʳʩʪʠʣʢʠ ʢʫʩʢʦʚ ʪʦʨʬʘ-ʩʳʨʮʘ [18, 

20]. ʆʯʠʩʪʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʩʦʩʪʦʠʪ ʠʟ ʢʦʚʰʦʚʦʡ ʮʝʧʠ, ʧʨʠʚʦʜʘ, ʩʠʩʪʝʤʳ 
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ʨʳʯʘʛʦʚ ʜʣʷ ʧʦʜʲʝʤʘ ʠ ʦʧʫʩʢʘʥʠʷ ʮʝʧʠ, ʢʦʞʫʭʘ ʠ ʵʢʨʘʥʘ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʦʣʝʪʘ ʦʪʙʨʘʩʳʚʘʝʤʦʡ ʢʨʦʰʢʠ. ʂʦʚʰʦʚʘʷ ʮʝʧʴ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʨʘʤʝ 

ʢʦʨʦʙʯʘʪʦʛʦ ʩʝʯʝʥʠʷ ʠʟ ʣʠʩʪʦʚʦʡ ʩʪʘʣʠ. ʅʘ ʮʝʧʠ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʳ ʢʦʚʰʠ, 

ʠʤʝʶʱʠʝ ʧʝʨʝʜʥʶʶ ʩʪʝʥʢʫ, ʚʳʧʦʣʥʝʥʥʫʶ ʚ ʚʠʜʝ ʥʦʞʘ. ʂʦʚʰʦʚʘʷ ʮʝʧʴ 

ʤʦʥʪʠʨʫʝʪʩʷ ʥʘ ʢʦʨʧʫʩ ʬʨʝʟʳ ʩʧʝʨʝʜʠ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʪʨʘʢʪʦʨʘ. ʇʨʠʚʦʜ 

ʢʦʚʰʦʚʦʡ ʮʝʧʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʚʘʣʘ ʬʨʝʟʳ ʯʝʨʝʟ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʡ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ ʠ ʮʝʧʥʫʶ ʧʝʨʝʜʘʯʫ. ɹʣʘʛʦʜʘʨʷ ʚʚʝʜʝʥʠʶ ʚ 

ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʩʭʝʤʫ ʨʝʜʫʢʪʦʨʘ, ʢʦʚʰʦʚʘʷ ʮʝʧʴ ʚʨʘʱʘʝʪʩʷ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʨʝʟʳ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʪʙʨʘʩʳʚʘʥʠʷ ʩʫʭʦʡ ʢʨʦʰʢʠ ʥʘ ʤʝʩʪʦ ʚʳʩʪʠʣʢʠ ʪʦʨʬʘ-ʩʳʨʮʘ. 

ʉ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʜʲʝʤʘ ʠ ʦʧʫʩʢʘʥʠʷ ʢʦʚʰʦʚʦʡ ʮʝʧʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʣʫʙʠʥʘ ʩʥʠʤʘʝʤʦʛʦ ʩʣʦʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 50 ʤʤ [20]. 

ʇʨʠʤʝʥʝʥʠʝ ʦʯʠʩʪʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʨʘʙʦʪʳ ʤʘʰʠʥʳ ʚ ʣʶʙʦʡ ʧʝʨʠʦʜ ʩʝʟʦʥʘ, ʫʣʫʯʰʘʝʪ ʫʩʣʦʚʠʷ ʩʫʰʢʠ ʢʫʩʢʦʚ 

ʪʦʨʬʘ-ʩʳʨʮʘ, ʚʳʨʘʚʥʠʚʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʷ, ʪʘʢ ʢʘʢ ʢʨʦʰʢʘ ʟʘʩʳʧʘʝʪ ʨʘʥʝʝ 

ʚʳʨʘʙʦʪʘʥʥʳʝ ʢʘʨʴʝʨʳ, ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʯʥʦʩʪʴ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ 

ʟʘ ʩʯʝʪ ʬʦʨʤʦʚʘʥʠʷ ʢʫʩʢʦʚ ʠʟ ʦʜʥʦʨʦʜʥʦʡ ʧʦ ʚʣʘʛʝ ʪʦʨʬʷʥʦʡ ʤʘʩʩʳ. 

ɼʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚʙʣʠʟʠ ʥʝʙʦʣʴʰʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʩʦʟʜʘʥʘ ʤʘʣʘʷ ʧʦʩʣʦʡʥʦ-ʜʦʙʳʚʘʶʱʘʷ ʤʘʰʠʥʘ ʄʇɼʄ-1 (ʨʠʩʫʥʦʢ 1.17), 

ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʪʦʨʮʝʚʘʷ ʬʨʝʟʘ, ʱʝʣʝʚʦʡ ʠ ʰʥʝʢʦʚʳʡ 

ʧʨʝʩʩʳ [18, 20]. ʌʨʝʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʩʢ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʢʨʝʧʣʝʥʳ 

ʥʦʞʠ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʝʛʦ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʠ 

ʵʢʩʢʘʚʘʮʠʠ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʜʘʯʝʡ ʩʬʨʝʟʝʨʦʚʘʥʥʦʡ 

ʪʦʨʬʷʥʦʡ ʢʨʦʰʢʠ ʚ ʱʝʣʝʚʦʡ ʧʨʝʩʩ. ʑʝʣʝʚʦʡ ʧʨʝʩʩ ʩʦʩʪʦʠʪ ʠʟ ʥʝʧʦʜʚʠʞʥʦʛʦ 

ʢʦʞʫʭʘ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʚʨʘʱʘʝʪʩʷ ʨʦʪʦʨ ʩ ʯʝʪʳʨʴʤʷ ʜʠʩʢʘʤʠ. ʐʥʝʢʦʚʳʡ 

ʧʨʝʩʩ ʩʦʩʪʦʠʪ ʠʟ ʥʝʧʦʜʚʠʞʥʦʛʦ ʢʦʞʫʭʘ ʠ ʰʥʝʢʘ ʩ ʧʝʨʝʤʝʥʥʳʤ ʰʘʛʦʤ. ʆʙʘ 

ʧʨʝʩʩʘ ʩʣʫʞʘʪ ʜʣʷ ʧʨʝʩʩʦʚʘʥʠʷ ʪʦʨʬʷʥʦʡ ʢʨʦʰʢʠ, ʧʝʨʝʨʘʙʦʪʢʠ ʝʝ ʠ ʚʳʜʘʯʠ ʚ 

ʤʫʥʜʰʪʫʢ. ʈʘʙʦʪʘ ʱʝʣʝʚʦʛʦ ʧʨʝʩʩʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʮʝʧʣʝʥʠʠ ʧʨʝʩʩʫʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩ ʢʦʣʴʮʝʚʦʡ ʨʝʙʨʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʨʘʱʘʶʱʝʛʦʩʷ ʨʦʪʦʨʘ. ɺ 

ʧʨʦʮʝʩʩʝ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʪʦʨʬʷʥʘʷ ʢʨʦʰʢʘ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʱʝʣʷʭ, 
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ʫʧʣʦʪʥʷʝʪʩʷ, ʚʩʪʨʝʪʠʚ ʧʨʝʛʨʘʜʫ ʚ ʚʠʜʝ ʛʨʝʙʝʥʯʘʪʦʛʦ ʩʲʝʤʥʠʢʘ, ʠ ʯʝʨʝʟ 

ʟʘʛʨʫʟʦʯʥʳʡ ʣʶʢ ʧʦʩʪʫʧʘʝʪ ʚ ʰʥʝʢʦʚʳʡ ʧʨʝʩʩ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʰʥʝʢʘ, 

ʪʦʨʬʷʥʘʷ ʤʘʩʩʘ ʫʧʣʦʪʥʷʝʪʩʷ ʠ ʧʦʜʘʝʪʩʷ ʚ ʤʫʥʜʰʪʫʢ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʝʝ ʬʦʨʤʦʚʘʥʠʝ ʚ ʢʫʩʢʠ ʢʦʣʴʮʝʚʦʛʦ ʩʝʯʝʥʠʷ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 90 ʤʤ ʠ 

ʜʣʠʥʦʡ 200ï220 ʤʤ [20]. 

 

ʈʠʩʫʥʦʢ 1.17 ï ʆʙʱʠʡ ʚʠʜ ʤʘʰʠʥʳ ʄʇɼʄ-1: 1 ï ʤʫʥʜʰʪʫʢ; 2 ï ʰʥʝʢʦʚʳʡ 

ʧʨʝʩʩ; 3 ï ʱʝʣʝʚʦʡ ʧʨʝʩʩ; 4 ï ʬʨʝʟʘ; 5 ï ʩʪʨʝʣʘ; 6 ï ʜʚʠʛʘʪʝʣʴ; 7 ï ʣʳʞʠ; 

8 ï ʣʝʙʝʜʢʘ 

 

ɹʝʣʦʨʫʩʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʰʠʥʘ ʜʣʷ ʜʦʙʳʯʠ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʄʊʂ-1,6 (ʨʠʩʫʥʦʢ 1.18), ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʨʘʙʦʪʳ ʚ 

ʧʦʣʫʧʨʠʮʝʧʥʦʤ ʚʠʜʝ ʢ ʪʨʘʢʪʦʨʫ ʤʦʱʥʦʩʪʴʶ 120ï150 ʢɺʪ. 
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ʈʠʩʫʥʦʢ 1.18 ï ʄʘʰʠʥʘ ʄʊʂ-1,6 

 

ʈʘʤʘ ʭʦʜʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 1 ʤʘʰʠʥʳ ʄʊʂ-1,6  ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʨʠ ʢʘʪʢʘ 2 

ʠ ʩʝʨʴʛʫ 3 ʪʨʘʢʪʦʨʘ-ʪʷʛʘʯʘ. ʅʘʛʨʫʟʢʘ ʥʘ ʪʷʛʦʚʦ-ʩʮʝʧʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʪʨʘʢʪʦʨʘ 

ʦʪ ʚʝʩʘ ʤʘʰʠʥʳ ʜʦʩʪʠʛʘʝʪ 1 900 ʅ. ɼʘʚʣʝʥʠʝ ʥʘ ʟʘʣʝʞʴ ʧʨʠ ʧʨʦʩʘʜʢʝ 30 ʤʤ 

ʩʦʩʪʘʚʣʷʝʪ 334 ʢʇʘ. ɺʩʝ ʦʩʥʦʚʥʳʝ ʨʘʙʦʯʠʝ ʫʟʣʳ ʩʤʦʥʪʠʨʦʚʘʥʳ ʥʘ ʨʘʤʝ 

ʥʝʧʦʜʚʠʞʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʢʦʥʩʪʨʫʢʮʠʶ ʤʘʰʠʥʳ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʝʝ ʨʘʙʦʪʳ. ʈʘʟʨʘʙʦʪʢʘ ʟʘʣʝʞʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʯʝʪʳʨʴʤʷ ʜʠʩʢʦʚʳʤʠ ʬʨʝʟʘʤʠ 4, ʩʤʦʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ 5. 

ʈʝʞʫʱʠʝ ʵʣʝʤʝʥʪʳ ï ʩʲʝʤʥʳʝ ʠ ʢʨʝʧʷʪʩʷ ʥʘ ʬʨʝʟʘʭ. ʇʝʨʝʜ ʥʦʞʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʣʦʧʘʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʢʩʢʘʚʘʮʠʶ ʪʦʨʬʘ ʠʟ ʱʝʣʠ ʠ ʝʛʦ 
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ʧʦʜʘʯʫ ʚ ʙʫʥʢʝʨ 8. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʧʦʣʦʤʦʢ ʥʘ ʬʨʝʟʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʜʠʩʢʦʚʳʝ 

ʬʨʠʢʮʠʦʥʥʳʝ ʤʫʬʪʳ. ʋʩʠʣʠʝ ʧʨʠʞʘʪʠʷ ʬʨʠʢʮʠʦʥʥʳʭ ʥʘʢʣʘʜʦʢ ʢ ʜʠʩʢʫ 

ʬʨʝʟʳ ʨʝʛʫʣʠʨʫʝʪʩʷ ʪʘʨʝʣʴʯʘʪʳʤʠ ʧʨʫʞʠʥʘʤʠ 7. ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 

ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʨʝʜʫʢʪʦʨʘ ʯʝʨʝʟ ʰʝʩʪʝʨʥʠ ʠ ʢʘʨʜʘʥʥʳʝ ʚʘʣʳ 10 ʥʘ ʨʝʜʫʢʪʦʨ 

ʧʨʠʚʦʜʘ ʚʠʥʪʦʚ ʧʨʝʩʩʘ. ʈʝʜʫʢʪʦʨʳ ʧʨʝʩʩʘ 12 ʠ ʚʠʥʪʳ 9 ʟʘʱʠʱʝʥʳ ʦʪ 

ʧʦʣʦʤʦʢ ʬʨʠʢʮʠʦʥʥʳʤʠ ʤʫʬʪʘʤʠ 11. ʏʝʨʝʟ ʟʫʙʯʘʪʳʝ ʤʫʬʪʳ 13 ʦʪ ʚʘʣʦʚ 

ʨʝʜʫʢʪʦʨʦʚ ʧʨʝʩʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʚʦʜ ʚʠʥʪʦʚ. ʅʘ ʜʘʥʥʦʡ ʤʘʰʠʥʝ 

ʫʩʪʘʥʦʚʣʝʥ ʩʜʚʦʝʥʥʳʡ ʤʥʦʛʦʚʠʥʪʦʚʦʡ ʧʨʝʩʩ (ʧʦ ʧʷʪʴ ʚʠʥʪʦʚ ʜʠʘʤʝʪʨʦʤ 150 

ʤʤ) ʚ ʦʜʥʦʤ ʢʦʞʫʭʝ (ʨʠʩʫʥʦʢ 1.19). ɺʨʘʱʝʥʠʝ ʚʠʥʪʦʚ ʚʩʪʨʝʯʥʦʝ, ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʨʘʯʠʚʘʥʠʷ ʪʦʨʬʘ ʚʤʝʩʪʝ ʩ ʚʠʥʪʦʤ. 

ʌʦʨʤʫʶʱʠʝ ʤʫʥʜʰʪʫʢʠ ʚʳʧʦʣʥʝʥʳ ʨʘʟʲʝʤʥʳʤʠ (ʨʠʩʫʥʦʢ 1.20) ʠ 

ʦʙʨʘʟʦʚʘʥʳ ʚʝʨʭʥʠʤ 1 ʠ ʥʠʞʥʠʤ 2 ʙʣʦʢʘʤʠ, ʢʦʪʦʨʳʝ ʰʘʨʥʠʨʥʦ ʢʨʝʧʷʪʩʷ ʢ 

ʢʦʞʫʭʫ ʧʨʝʩʩʘ [23]. 

 

ʈʠʩʫʥʦʢ 1.19 ï ʇʦʧʝʨʝʯʥʳʡ ʨʘʟʨʝʟ ʧʨʝʩʩʘ: 1 ï ʚʠʥʪ; 2 ï ʢʦʞʫʭ; 

3 ï ʧʨʝʩʩʢʘʤʝʨʘ 

 

 

ʈʠʩʫʥʦʢ 1.20 ï ʌʦʨʤʫʶʱʠʝ ʢʘʥʘʣʳ: 1ï ʚʝʨʭʥʠʡ ʙʣʦʢ; 2 ï ʥʠʞʥʠʡ ʙʣʦʢ 

 

ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʢʣʦʥʘ ʙʣʦʢʦʚ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʬʦʨʤʫʶʱʠʭ ʢʘʥʘʣʦʚ. 

ʆʯʠʩʪʢʘ ʤʫʥʜʰʪʫʢʦʚ ʦʪ ʩʪʨʫʞʢʠ ʠʣʠ ʦʙʣʦʤʢʦʚ ʧʥʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʧʦ ʨʘʙʦʯʝʤʫ ʧʨʦʭʦʜʫ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ 
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ʨʫʯʴʠ ʠʟ ʤʫʥʜʰʪʫʢʦʚ ʚʳʭʦʜʷʪ ʥʘ ʦʪʣʘʜʯʠʢ 15, ʦʪʢʣʦʥʷʶʱʠʡʩʷ ʧʦʜ ʪʷʞʝʩʪʴʶ 

ʪʦʨʬʘ ʧʨʠ ʜʣʠʥʝ ʣʝʥʪʳ 200ï250 ʤʤ. ʃʝʥʪʘ ʨʘʟʣʘʤʳʚʘʝʪʩʷ ʥʘ ʢʫʩʢʠ, ʜʣʠʥʘ 

ʢʦʪʦʨʳʭ ʨʝʛʫʣʠʨʫʝʪʩʷ ʥʘʪʷʞʝʥʠʝʤ ʧʨʫʞʠʥʳ 16. 

ʇʦʜʲʝʤ ʠ ʟʘʛʣʫʙʣʝʥʠʝ ʬʨʝʟ (ʜʦ 400 ʤʤ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʤʝʥʝʥʠʝʤ 

ʥʘʢʣʦʥʘ ʨʘʤʳ ʤʘʰʠʥʳ 17 ʛʠʜʨʦʮʠʣʠʥʜʨʘʤʠ 18. ʊʷʞʝʣʳʝ ʪʚʝʨʜʳʝ ʧʨʝʜʤʝʪʳ 

ʚ ʙʫʥʢʝʨʝ ʧʨʝʩʩʘ ʫʣʘʚʣʠʚʘʶʪʩʷ ʣʦʚʫʰʢʦʡ 19. ɼʣʷ ʟʘʱʠʪʳ ʤʘʰʠʥʳ ʦʪ 

ʚʳʩʦʢʠʭ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʚʭʦʜʥʦʤ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ ʬʨʝʟ ʫʩʪʘʥʦʚʣʝʥʘ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʘʷ ʤʫʬʪʘ 20 [23].  

ɽʱʝ ʦʜʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʙʝʣʦʨʫʩʩʢʠʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʤʘʰʠʥʘ 

ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʂʊɼ-1 (ʨʠʩʫʥʦʢ 1.21), ʧʨʦʠʟʚʦʜʠʤʘʷ ʈʋʇ 

çʄʦʛʠʣʝʚʵʥʝʨʛʦè,   ʧʨʝʜʥʘʟʥʘʯʝʥʥʘ̫ ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʱʝʣʝʚʳʤ 

ʩʧʦʩʦʙʦʤ ʥʘ ʪʦʨʬʷʥʳʭ ʟʘʣʝʞʘʭ ʚʩʝʭ ʪʠʧʦʚ ʩʦ ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ ʩʚʳʰʝ 15 

%.  

ʄʘʰʠʥʘ ʧʨʠʮʝʧʥʘʷ ʢ ʪʨʘʢʪʦʨʫ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 20ï30 ʢʅ ʠ ʠʤʝʝʪ 12 

ʤʫʥʜʰʪʫʢʦʚ ʜʠʘʤʝʪʨʦʤ 75 ʤʤ, ʚ ʢʦʪʦʨʳʝ ʪʦʨʬʦʤʘʩʩʘ ʧʦʜʘʝʪʩʷ ʧʦʩʣʝ 

ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʚʠʥʪʦʚʦʤ (ʰʥʝʢʦʚʦʤ) ʧʨʝʩʩʝ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʩʢʦʨʦʩʪʠ 0,28ï0,6 ʤ/ʩ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʤʘʰʠʥʳ 

ï ʥʝ ʤʝʥʝʝ 20 ʤ
3
/ʯ [24]. 

 

ʈʠʩʫʥʦʢ 1.21 ï ʄʘʰʠʥʘ ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʂɼʊ-1 

 

ʌʠʥʩʢʘʷ ʢʦʤʧʘʥʠʷ SUOKONE OY ʨʘʟʨʘʙʦʪʘʣʘ ʠ ʧʨʦʠʟʚʦʜʠʪ ʨʷʜ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ (ʨʠʩʫʥʦʢ 1.22), ʦʪʣʠʯʘʶʱʠʭʩʷ ʪʠʧʦʤ 
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ʬʦʨʤʦʚʦʯʥʦʛʦ ʫʟʣʘ. ʊʝʭʥʠʯʝʩʢʘ ̫ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʠʭ ʤʘʰʠʥ ʧʨʠʚʝʜʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 1.1 [10, 25]. 

 

ʈʠʩʫʥʦʢ 1.22 ï ʄʘʰʠʥʘ ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ PK-1 (PK-1S) 

SUOKONE OY 

 

ʊʘʙʣʠʮʘ 1.1 ï ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʰʠʥ ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʢʦʤʧʘʥʠʠ SUOKONE OY 

                    ʄʘʨʢʘ ʤʘʰʠʥʳ 

ʇʘʨʘʤʝʪʨʳ 
PK-1SL C5 PK-1SL R12 PK-1SL W60 

ɼʠʘʤʝʪʨ ʬʨʝʟʳ ʧʦ ʢʦʥʮʘʤ ʥʦʞʝʡ, ʤʤ 1 295 

ɻʣʫʙʠʥʘ ʬʨʝʟʝʨʦʚʘʥʠʷ, ʤʤ 550 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʬʨʝʟʳ, Á 15ï20 10ï15 15ï20 

ʐʠʨʠʥʘ ʧʨʦʨʝʟʘʝʤʦʡ ʱʝʣʠ, ʤʤ 75 

ʂʦʣʠʯʝʩʪʚʦ ʥʦʞʝʡ ʥʘ ʬʨʝʟʝ, ʰʪ 32 

ʆʙʱʘʷ ʤʘʩʩʘ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʛ 
1300 1350 1430 

ʆʙʱʘʷ ʤʘʩʩʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʢʛ 
1450 1500 1580 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ɺʆʄ, ʦʙ/ʤʠʥ 1 000 

ɼʠʘʧʘʟʦʥ ʤʦʱʥʦʩʪʠ, ʢɺʪ 100ï150 
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ʀʨʣʘʥʜʩʢʘʷ ʢʦʤʧʘʥʠʷ DIFCO ʧʨʦʠʟʚʦʜʠʪ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʝ ʤʘʰʠʥʳ ʩ 

ʥʝʦʙʭʦʜʠʤʦʡ ʤʦʱʥʦʩʪʴʶ 70ï110 ʢɺʪ, ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʮʝʧʥʦʡ ʙʘʨ (ʨʠʩʫʥʦʢ 1.23). ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ  ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 15ï

40 ʤ
3
/ʯ ʠ ʤʘʩʩʦʡ 1 150ï1 350 ʢʛ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʠʬʠʢʘʮʠʠ [10, 11]. 

 

ʈʠʩʫʥʦʢ 1.23 ï ʌʨʝʟʬʦʨʤʦʚʦʯʥʘʷ ʤʘʰʠʥʘ ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ 

HERBST, DIFCO, ʀʨʣʘʥʜʠʷ 

 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʨʘʟʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ 

ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ. ʊʘʢ, ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʠʟʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʄʊʂ-16, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʚʩʝʭ ʪʠʧʘʭ 

ʟʘʣʝʞʝʡ, ɺʅʀʀʊʇ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ  ʤʘʰʠʥ ʂʄʂ-1, ʚʢʣʶʯʘʶʱʠʡ 

ʧʨʠʮʝʧʥʫʶ ʢ ʪʨʘʢʪʦʨʫ ʤʘʰʠʥʫ ʜʣʷ ʜʦʙʳʯʠ, ʬʦʨʤʦʚʘʥʠʷ ʠ ʚʳʩʪʠʣʢʠ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ (ʨʠʩʫʥʦʢ 1.24) ʠ ʧʦʣʫʥʘʚʝʩʥʫʶ ʥʘ ʪʨʘʢʪʦʨ  ʤʘʰʠʥʫ ʜʣʷ 

ʚʘʣʢʦʚʘʥʠʷ ʠ ʧʦʛʨʫʟʢʠ ʪʦʨʬʘ ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ,  ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʩ 

ʪʨʘʢʪʦʨʥʳʤ ʧʦʛʨʫʟʯʠʢʦʤ ʜʣʷ ʩʭʝʤʳ ʩ ʨʘʟʜʝʣʴʥʦʡ ʫʙʦʨʢʦʡ ʬʨʝʟʝʨʥʦʛʦʪʦʨʬʘ. 

ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʬʦʨʤʦʚʘʪʝʣʷ ʢʫʩʦʢ ʦʙʣʘʤʳʚʘʣʩʷ ʠ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʨʪʳ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ 

ʩʫʰʢʠ. ʂʫʩʦʢ ʧʦʣʫʯʘʣʩʷ ʪʨʫʙʯʘʪʦʡ ʬʦʨʤʳ ʢʦʣʴʮʝʚʳʤ ʩʝʯʝʥʠʝʤ 160Ĭ100 ʤʤ 

ʠ ʜʣʠʥʦʡ ʜʦ 250 ʤʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʣʦʝ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʚʦʟʜʫʰʥʳʝ ʣʘʙʠʨʠʥʪʳ [10, 13]. 
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ʈʠʩʫʥʦʢ 1.24 ï ʄʘʰʠʥʘ ʜʣʷ ʜʦʙʳʯʠ, ʬʦʨʤʦʚʘʥʠʷ ʠ ʚʳʩʪʠʣʢʠ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ 

 

ʀʥʩʪʠʪʫʪʦʤ ʪʦʬʘ ɸʅ ɹʉʉʈ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɻʅʋ çʀʥʩʪʠʪʫʪ 

ʧʨʦʙʣʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʅɸʅ ʈɹè) ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʤʘʰʠʥʳ ʄɹʊ-500 ʠ ʄɹʊ-600 

(ʨʠʩʫʥʦʢ 1.25).  

 

ʈʠʩʫʥʦʢ 1.25 ï ʌʨʝʟʬʦʨʤʦʚʦʯʥʘʷ ʤʘʰʠʥʘ ʄɹʊ-600 ʩ ʪʦʨʦʚʳʤ ʬʦʨʤʦʚʘʪʝʣʝʤ 
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ʅʘ ʵʪʠʭ ʤʘʰʠʥʘʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʰʥʝʢʦʚʳʝ ʬʦʨʤʦʚʘʪʝʣʠ ʩ 

ʦʩʝʚʳʤʨʘʩʧʦʣʦʞʝʥʠʝʤ ʤʫʥʜʰʪʫʢʦʚ. ʊʦʨʬʷʥʘʷ ʤʘʩʩʘ ʧʦʩʪʫʧʘʣʘ ʚ ʤʫʥʜʰʪʫʢ 

ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʪʦʢʦʤ, ʯʪʦ ʠʩʢʣʶʯʘʣʦ ʨʘʩʩʣʘʠʚʘʥʠʝ ʢʫʩʢʦʚ ʚʦ ʚʨʝʤʷ ʩʫʰʢʠ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʣʘʩʴ ʙʦʣʴʰʘʷ ʩʣʦʞʥʦʩʪʴ, ʪʘʢ ʢʘʢ 

ʢʘʞʜʳʡ ʤʫʜʰʪʫʢ ʜʦʣʞʝʥ ʙʳʣ ʠʤʝʪʴ ʩʚʦʡ ʰʥʝʢ, ʢʦʪʦʨʳʭ ʥʘ ʤʘʰʠʥʝ ʄɹʊ-600 

ʙʳʣʦ 6, ʘ ʥʘ ʄɹʊ-500 ï 4 ʰʪʫʢʠ. ʂʨʦʤʝ ʪʦʛʦ ʥʘ ʜʘʥʥʳʭ ʤʘʰʠʥʘʭ 

ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʰʥʝʢ-ʧʠʪʘʪʝʣʴ ʩʦ ʩʣʦʞʥʦʡ ʩʧʠʨʘʣʴʶ. 

 

1.3. ɸʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ  

ʠ ʟʘʨʫʙʝʞʥʳʭ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ 

 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʙʟʦʨʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ (ʪʘʙʣʠʮʘ 

1.2). 

 

ʊʘʙʣʠʮʘ 1.2 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʚʘʨʠʘʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ 

ʇʘʨʘʤʝʪʨ 
ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ 

ɸ ɹ ɺ 

1 2 3 4 

ɺʠʜ 

ʵʢʩʢʘʚʠʨʫʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ 

ʮʝʧʥʦʡ ʙʘʨ ʚʠʥʪʦʚʘʷ ʬʨʝʟʘ 
ʜʠʩʢʦʚʘʷ ʬʨʝʟʘ ʩ 

ʥʦʞʘʤʠ 

ʂʦʤʧʦʥʦʚʦʯʥʦʝ 

ʨʝʰʝʥʠʝ 
ʧʨʠʮʝʧʥʘʷ ʧʦʣʫʥʘʚʝʩʥʘʷ ʅʘʚʝʩʥʘʷ 

ɺʘʨʠʘʥʪ 

ʚʳʩʪʠʣʘʥʠʷ 

ʚʦʣʥʠʩʪʳʝ 

ʣʝʥʪʳ 
ʧʨʷʤʳʝ ʣʝʥʪʳ ɺʥʘʙʨʦʩ 

ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʱʝʣʠ 
ʚʝʨʪʠʢʘʣʴʥʦʝ ʥʘʢʣʦʥʥʦʝ ï 

ʌʦʨʤʫʶʱʠʡ ʦʨʛʘʥ ʰʥʝʢʦʚʳʡ ʪʦʨʦʚʳʡ 
ʧʣʘʩʪʠʥʯʘʪʳʡ 

(ʰʠʙʝʨʥʳʡ) 

ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʤʫʥʜʰʪʫʢʦʚ 
ʨʘʜʠʘʣʴʥʦʝ ʦʩʝʚʦʝ ï 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.2. 

1 2 3 4 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʪʦʢʦʚ 

ʤʫʥʜʰʪʫʢʘ 

ʦʜʥʦʧʦʪʦʯʥʳʡ ʤʥʦʛʦʧʦʪʦʯʥʳʡ ï 

ʌʦʨʤʘ ʢʫʩʢʘ ʰʝʩʪʠʛʨʘʥʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʂʦʣʴʮʝʚʘʷ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ ʥʘʜʝʞʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʥʘʚʝʩʥʳʝ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʝ ʤʘʰʠʥʳ ʩ ʜʠʩʢʦʚʦʡ ʥʘʢʣʦʥʥʦʡ ʬʨʝʟʦʡ, ʰʥʝʢʦʚʳʤ 

ʬʦʨʤʦʚʘʪʝʣʷʤʠ ʠ ʤʥʦʛʦʧʦʪʦʯʥʳʤʠ ʤʫʥʜʰʪʫʢʘʤʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ (ʪʘʙʣʠʮʘ 1.3) ʧʦʩʪʨʦʝʥ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʨʷʜ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʰʠʥʳ ʦʪ ʚʝʩʘ (ʨʠʩʫʥʦʢ 1.26). 

 

ʊʘʙʣʠʮʘ 1.3 ï ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʨʷʜ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ 

ʄʘʰʠʥʘ ɺʝʩ, ʢʅ ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤ
3
/ʯ 

ʄʊʂ-12 14,43051 18,71 

ʄʊʂ-12ɸ 12,753 17,66 

ʄʊʂ-15 42,5754 63 

ʄʊʂ-16 21,582 19,09 

ʄʊʂʇ-1 12,2625 18,455 

ʂɼʅ-2 9,81 9,648 

ʄʇɼʄ-1 6,0822 2,814 

ʄʊʂ-1,6 38,259 89 

ʂɼʊ-1 17,658 20 

PK-1SL C5 

(SUOKONE OY) 
12,753 20 

PK-1SL R12 

(SUOKONE OY) 
13,2435 20 

PK-1SL W60 

(SUOKONE OY) 
14,0283 20 

HERBST (DIFCO) 8,3385 32,5 
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ʈʠʩʫʥʦʢ 1.26 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ 

ʤʘʰʠʥ ʦʪ ʚʝʩʘ 

 

ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʧʳʪʥʳʭ ʪʦʯʝʢ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʦʥʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 18ï23 ʤ
3
/ʯ ʧʨʠ ʚʝʩʝ 12ï14 ʢʅ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʚ ʵʪʠ 

ʛʨʘʥʠʮʳ ʚʧʠʩʳʚʘʶʪʩʷ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʝ ʥʘʤʠ ʥʘʚʝʩʥʳʝ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʝ 

ʤʘʰʠʥʳ ʩ ʜʠʩʢʦʚʦʡ ʥʘʢʣʦʥʥʦʡ ʬʨʝʟʦʡ, ʰʥʝʢʦʚʳʤ ʬʦʨʤʦʚʘʪʝʣʷʤʠ ʠ 

ʤʥʦʛʦʧʦʪʦʯʥʳʤʠ ʤʫʥʜʰʪʫʢʘʤʠ, ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʨʘʮʠʦʥʘʣʴʥʳʤʠ. 

 

1.4. ʉʫʱʝʩʪʚʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʦʧʨʦʩʫ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʤ ʤʝʪʦʜʦʤ 

 

ɺʦʧʨʦʩʘʤʠ ʠʟʫʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʟʘʥʠʤʘʣʠʩʴ ʜʘʞʝ 

ʚʦ ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ. ʉʝʤʝʥʩʢʠʡ ɽ.ʇ. ʠʩʩʣʝʜʦʚʘʣ 

ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʚʠʜʘ ʠ ʩʪʨʦʝʥʠʷ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ, ʘ 

ʪʘʢʞʝ ʢʘʯʝʩʪʚʘ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʬʘ-ʩʳʨʮʘ [26ï28], ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʘʛʦʡ ʠ 

ʜʠʩʧʝʨʩʥʦʩʪʴʶ ʬʦʨʤʫʝʤʦʡ ʪʦʨʬʦʤʘʩʩʳ, ʧʨʠʯʝʤ ʧʨʦʯʥʦʩʪʴ ʨʘʩʪʝʪ ʩ 

ʧʦʥʠʞʝʥʠʝʤ ʚʣʘʛʠ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʚʣʘʛʝ 25ï30 %. 

y = 0,032x2 + 0,248x + 9,553 
wч Ґ лΣтфл 
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ɺʦʣʘʨʦʚʠʯ ʄ.ʇ. [29ï31] ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʚʠʞʝʥʠʷ ʪʦʨʬʦʤʘʩʩʳ ʧʨʠ ʧʨʦʜʘʚʣʠʚʘʥʠʠ ʝʝ ʯʝʨʝʟ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʠ 

ʢʦʥʠʯʝʩʢʠʝ ʥʘʩʘʜʢʠ ʫʩʪʘʥʦʚʠʣ ʥʘʣʠʯʠʝ çʤʝʨʪʚʦʡ ʟʦʥʳè ʚ ʟʘʭʦʜʥʦʡ ʯʘʩʪʠ 

ʤʫʥʜʰʪʫʢʘ.  

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ [32] ʂʦʨʯʫʥʦʚʘ ʉ.ʉ.  ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʯʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ R ʦʪ ʚʣʘʛʠ, ʢʦʪʦʨʘ ̫ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ 

ʤʝʜʣʝʥʥʦʡ ʩʫʰʢʠ, ʧʨʠ ʫʩʣʦʚʠʠ, ʢʦʛʜʘ ʧʨʦʯʥʦʩʪʴ ʨʘʩʪʝʪ ʜʦ ʧʦʣʥʦʛʦ 

ʚʳʩʳʭʘʥʠʷ ʤʘʪʝʨʠʘʣʘ. ʋʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ: 

Ὑ Ὑ̒ϽὩ ,                                            (1.1) 

ʛʜʝ Rʩ ï ʧʨʦʯʥʦʩʪʴ ʩʫʭʦʛʦ ʦʙʨʘʟʮʘ; u ï ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ; ɚ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʧʨʦʯʥʝʥʠʷ, ʨʘʚʥʳʡ: 

ʇ ,                                                  (1.2) 

ʛʜʝ: ɟ ï ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʪʦʨʬʘ; k ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʘʜʢʠ ʧʨʠ ʩʫʰʢʝ; ʩ 

ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʣʦʪʥʝʥʠʷ; ɔʩ ï ʧʣʦʪʥʦʩʪʴ ʩʫʭʦʛʦ ʦʙʨʘʟʮʘ. 

ʈʘʢʦʚʩʢʠʡ ɽ.ɺ. ʠ ʈʠʚʢʠʥʘ ʍ.ʀ. ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [33] ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʯʥʦʛʦ ʪʦʨʬʷʥʦʛʦ ʢʫʩʢʘ ʦʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʣʝʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʛʫʤʠʥʦʚʳʭ ʠ ʛʠʜʨʦʣʠʟʫʝʤʳʭ ʚʝʱʝʩʪʚ. ʆʥʠ ʧʨʠhʣʠ ʢ ʚʳʚʦʜʫ, 

ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʚʝʨʭʦʚʦʛʦ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʥʠʟʠʥʥʳʤ ʚʳʟʚʘʥʘ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʠʜʨʦʣʠʟʫʝʤʳʭ ʚʝʱʝʩʪʚ ʠ 

ʥʘʭʦʞʜʝʥʠʝʤ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʘ ʚ 

ʥʝʩʚʷʟʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʂʨʠʚʦʰʝʠʥ ʄ.ʅ. ʠʟʫʯʘʣ ʧʨʦʮʝʩʩ ʬʦʨʤʦʚʘʥʥʦʡ ʪʦʨʬʦʤʘʩʩʳ 

ʧʦʥʠʞʝʥʥʦʡ ʚʣʘʛʠ, ʢʦʪʦʨʘʷ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ  

70ï80%. ɺ  cʚʦʝʡ ʨʘʙʦʪʝ ʘʚʪʦʨ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʦʤʘʩʩʳ ʩ ʪʘʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ ʷʚʣʷʝʪʩʷ 

ʚʘʣʢʦʚʳʡ ʬʦʨʤʦʚʘʪʝʣʴ, ʨʘʙʦʪʘʶʱʠʡ ʧʦ ʧʨʠʥʮʠʧʫ ʨʘʩʪʠʨʘʥʠʷ. ɸ ʜʣʷ 

ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʩʫʰʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʮʠʢʣʦʚʳʭ ʩʙʦʨʦʚ ʧʨʝʜʣʦʞʠʣ 

ʬʦʨʤʦʚʘʪʴ ʢʫʩʢʠ ʜʠʘʤʝʪʨʦʤ 20 ʤʤ [34]. 

ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʧʨʦʯʥʦʩʪʠ ʤʝʣʢʦʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʟʘʥʠʤʘʣʩʷ ʅ.ʇ. 

ʇʝʨʦʚ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ [35] ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʦ ʫʩʣʦʚʠʷʤ 
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ʧʨʦʯʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʪʦʨʬ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʯʝʪʳʨʝʭ ʩʦʩʪʦʷʥʠʷʭ: çʧʣʘʩʪʠʯʥʦʤè, çʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʥʦʤè, çʧʣʘʩʪʠʯʥʦ- 

ʫʧʨʫʛʦʤè ʠ çʫʧʨʫʛʦ-ʭʨʫʧʢʦʤè. ɺ ʧʝʨʚʳʭ ʪʨʝʭ ʩʦʩʪʦʷʥʠʷʭ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʚʣʘʛʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ, ʠʟʛʠʙ ʠ ʧʨʝʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʢʦʥʫʩʘ ʚʦʟʨʘʩʪʘʶʪ, ʘ ʚ ʫʧʨʫʛʦ-ʭʨʫʧʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʚʣʘʛʠ ʚʦʟʨʘʩʪʘʝʪ ʪʦʣʴʢʦ ʧʨʝʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʢʦʥʫʩʘ, ʘ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ʠ ʠʟʛʠʙ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʠ 

ʚʳʩʦʢʦʡ ʚʣʘʛʝ ʧʨʦʯʥʦʩʪʴ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʘ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ 

ʨʘʟʣʦʞʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʥʠʞʝ  ʧʨʦʯʥʦʩʪʠ ʥʠʟʠʥʥʦʛʦ ʪʦʨʬʘ ʠ, ʥʘʦʙʦʨʦʪ, 

ʧʨʠ ʥʠʟʢʦʡ ʚʣʘʛʝ ʚʝʨʭʦʚʦʡ ʪʦʨʬ ʩʪʘʥʦʚʠʪʩʷ  ʧʨʦʯʥʝʝ ʥʠʟʠʥʥʦʛʦ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ 

ʵʥʝʨʛʠʠ ʠ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʪʦʨʬʘ ʟʘʚʠʩʷʪ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪ 

ʩʪʝʧʝʥʠ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʦʤʘʩʩʳ. ɺ ʦʩʥʦʚʫ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʨʬʦʤʘʩʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʫ, ʧʨʠʥʷʪ ʢʨʠʪʝʨʠʡ ï ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ S = 6 000ï7000 

ʩʤ
2
/ʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʠ ʦʙʦʩʥʦʚʘʥʥʳʡ ʉʦʣʦʧʦʚʳʤ ʉ.ɻ. ʀʤ 

ʞʝ ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʧʦʣʦʞʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʚʣʘʛʝ ʟʘʣʝʞʠ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ, ʢʨʦʤʝ ʠʥʪʝʥʩʠʚʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʷʚʣʷʝʪʩʷ 

ʫʧʣʦʪʥʝʥʠʝ ʬʦʨʤʫʝʤʦʡ ʪʦʨʬʦʤʘʩʩʳ ʜʦ ʜʚʫʭʬʘʟʥʦʛʦ, ʠʣʠ ʙʣʠʟʢʦʛʦ ʢ ʥʝʤʫ 

ʩʦʩʪʦʷʥʠʷ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʚʘʢʫʫʤʠʨʦʚʘʥʠʝʤ ʠʣʠ ʚʠʙʨʠʨʦʚʘʥʠʝʤ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʚʘʥʠʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʠ 

ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ [36, 37]. ɺ ʨʘʙʦʪʝ [38] ʩʦʜʝʨʞʠʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʯʘʩʪʠʮʳ 

ʪʦʨʬʘ ʫʜʝʨʞʠʚʘʶʪʩʷ ʚ ʩʬʦʨʤʦʚʘʥʥʦʤ ʪʦʨʬʷʥʦʤ ʢʫʩʢʝ ʩʠʣʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʧʨʠʪʷʞʝʥʠʷ ʠ ʢʘʧʠʣʣʷʨʥʳʤ ʜʘʚʣʝʥʠʝʤ. ʉʦʣʦʧʦʚʳʤ ʉ.ɻ. ʚʳʜʝʣʝʥʦ ʜʚʘ ʚʠʜʘ 

ʩʮʝʧʣʝʥʠʷ: ʠʩʪʠʥʥʦʝ ʤʦʣʝʢʫʣʷʨʥʦʝ ʧʨʠʪʷʞʝʥʠʝ ʯʘʩʪʠʮ ʠ ʢʘʞʫʱʝʝʩʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʩʠʣʘʤʠ ʢʘʧʠʣʣ̫ ʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ, ʪʦ ʦʥʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ 

ʧʣʘʩʪʠʯʥʦʡ ʪʦʨʬʦʤʘʩʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʬʦʨʤʦʚʘʥʠʷ ʠ 

ʩʫʰʢʠ. 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʇʝʩʢʦʚʘ ɺ.ɻ. [39] ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʚʝʣʠʯʠʥʳ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʪʦʨʬʦʤʘʩʩʳ ʧʦ ʤʝʨʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʝʝ ʯʝʨʝʟ ʧʨʝʩʩ ʠʤʝʝʪ ʟʘʪʫʭʘʶʱʠʡ ʭʘʨʘʢʪʝʨ. ɺ ʛʦʨʣʦʚʠʥʝ ʠ ʤʫʜʰʪʫʢʝ 

ʧʝʨʝʨʘʙʦʪʢʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘ, ʘ ʦʩʥʦʚʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʰʥʝʢʦʚʦʡ 

ʯʘʩʪʠ ʧʨʝʩʩʘ, ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʪʘʢ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʧʦ ʤʝʨʝ ʧʨʦʭʦʞʜʝʥʠʷ ʪʦʨʬʦʤʘʩʩʳ ʧʦ ʧʨʝʩʩʫ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʦʡ, ʠʣʠ ʠʥʦʡ ʯʘʩʪʠ 

ʧʨʝʩʩʘ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ 

ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʧʦʨʥʦʡ ʰʥʝʢʦʚʦʡ ʯʘʩʪʠ ʩʦʟʜʘʚʘʪʴ ʜʘʚʣʝʥʠʝ (ʥʘʧʦʨ), 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʦʨʣʦʚʠʥʳ ʠ ʤʫʥʜʰʪʫʢʘ, ʘ 

ʫʩʣʦʚʥʦʝ ʧʨʝʜʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ ʚ ʧʨʠʩʪʝʥʥʦʤ ʩʣʦʝ ʚ ʪʦʨʬʷʥʳʭ 

ʥʘʧʦʨʥʳʭ ʰʥʝʢʘʭ ʤʝʥʴʰʝ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʩʘʤʦʡ 

ʪʦʨʬʦʤʘʩʩʳ. ʇʨʦʮʝʩʩ ʪʝʯʝʥʠʷ ʪʦʨʬʦʤʘʩʩʳ ʚ ʥʘʧʦʨʥʦʤ ʰʥʝʢʝ ʚ ʧʝʨʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʣʘʩʪʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ ʪʦʨʬʦʤʘʩʩʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʃʦʧʦʪʢʦ ʄ.ɿ. [40] ʧʦʩʚʷʱʝʥʳ ʧʨʦʮʝʩʩʫ ʚʘʣʢʦʚʘʥʠʷ 

ʤʝʣʢʦʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʣʦʧʘʩʪʥʳʤ ʚʘʣʢʦʚʘʪʝʣʝʤ. ʕʪʦ ʦʜʥʘ ʠʟ ʥʝʤʥʦʛʠʭ ʨʘʙʦʪ, 

ʧʦʩʚʷʱʝʥʥʘʷ ʠʤʝʥʥʦ ʚʦʧʨʦʩʫ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʟʘ ʩʯʝʪ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʥʪʝʨʚʘʣ 

ʦʧʪʠʤʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʘʣʢʦʚʘʪʝʣʷ, ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʫʛʣʦʤ ʫʩʪʘʥʦʚʢʠ ʣʦʧʘʩʪʠ ʠ ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ ʵʥʝʨʛʠʠ ʥʘ ʚʘʣʢʦʚʘʥʠʝ ʠ ʦʪ 

ʩʢʦʨʦʩʪʠ ʚʘʣʢʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʅʘʞʝʩʪʢʠʥʘ ɹ.ʇ. [41] ʧʦʩʚʷʱʝʥʳ ʫʜʘʣʝʥʠʶ ʛʘʟʦʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʨʬʦʤʘʩʩʳ ʧʫʪʝʤ ʚʠʙʨʠʨʦʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʚʠʙʨʠʨʦʚʘʥʠʷ, 

ʧʦ ʤʥʝʥʠʶ ʫʯʝʥʦʛʦ, ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʭʦʜʫ ʪʦʨʬʷʥʦʡ ʤʘʩʩʳ ʚ ʩʦʩʪʦʷʥʠʝ, 

ʙʣʠʟʢʦʝ ʢ ʜʚʫʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʣʴʥʝʡʰʝʝ ʫʧʣʦʪʥʝʥʠʝ 

ʪʦʨʬʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʫʜʘʣʝʥʠʷ ʞʠʜʢʦʡ ʩʨʝʜʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚ ʥʘʩʘʜʢʝ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʦʙʳʯʥʦʝ ʚʷʟʢʦʧʣʘʩʪʠʯʥʦʝ 

ʪʝʯʝʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʥʘ ʬʦʨʤʦʚʘʥʠʝ 

ʪʦʨʬʦʤʘʩʩʳ. ʋʤʝʥʴʰʝʥʠʝ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
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ʚʠʙʨʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʦʥʠʞʝʥʠ ̫ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʩʜʚʠʛʘ ʠ ʚʷʟʢʦʩʪʠ ʪʦʨʬʦʤʘʩʩʳ, ʘ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʝʰʥʝʛʦ ʪʨʝʥʠʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʣʘʛʠ ʚ ʪʦʨʬʝ ʦʪ ʮʝʥʪʨʘ ʢ ʧʝʨʠʬʝʨʠʠ (ʩʪʝʥʢʘʤ 

ʤʫʥʜʰʪʫʢʘ) ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʥʢʦʡ ʝʝ ʧʣʝʥʢʠ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʫʥʜʰʪʫʢʘ. ʇʨʠʤʝʥʝʥʠʝ ʚʠʙʨʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ ʜʦʙʳʯʝ ʪʦʨʬʘ ʧʦʥʠʞʝʥʥʦʡ ʚʣʘʛʠ (ʢʦʛʜʘ ʪʦʨʬʦʤʘʩʩʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʝʭʬʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ). 

ʏʫʨʘʝʚ ʅ.ɺ. ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ [42] ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʜʝʨʞʘʥʠʝ ʬʨʘʢʮʠʡ ʨʘʟʤʝʨʦʤ 

ʤʝʥʝʝ 10 ʤʢʤ  ʜʣʷ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʘ ï 55ï65 %, ʘ ʜʣʷ ʥʠʟʠʥʥʦʛʦ ï 45ï55 %. 

ɸʥʘʣʠʟ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʜʦʙʳʯʝ ʪʦʨʬʘ ʚ ʨʘʡʦʥʘʭ 

ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ (ʛ. ʅʘʨʴʷʥ-ʄʘʨ) [20ï22] ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʧʦʩʣʦʡʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʪʦʨʬʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩ ʚʝʯʥʦʡ 

ʤʝʨʟʣʦʪʦʡ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʦʪʢʦʛʦ ʧʦʣʷʨʥʦʛʦ ʣʝʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʤʝʩʪʥʳʝ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʦʧʣʠʚʝ, ʩʥʠʞʘʷ ʧʨʠ ʵʪʦʤ ʝʛʦ ʩʪʦʠʤʦʩʪʴ ʚʩʣʝʜʩʪʚʠʝ 

ʦʪʩʫʪʩʪʚʠʷ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʜʦʩʪʘʚʢʠ. ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ 

ʪʦʨʬʦʜʦʙʳʚʘʶʱʠʤʠ ʤʘʰʠʥʘʤʠ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, 

ʩʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [43] ʷʚʣʷʶʪʩʷ ʤʘʰʠʥʳ ʂɼʅ-2 ʠ 

ʄʇɼʄ-1, ʥʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 

ʂʦʧʝʥʢʠʥ ɺ.ɼ. [44] ʧʦʣʫʯʠʣ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʩʚʷʟʳʚʘʶʱʠʝ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʜʠʩʧʝʨʩʥʦʩʪʠ: 

ὓ πȟρπχπȟπςυςὖ ϽЎὖ  ,                            (1.3) 

ʛʜʝ ὓ ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʝʥʠʷ ʩʪʝʧʝʥʠ ʜʠʩʧʝʨʩʥʦʩʪʠ ʪʦʨʬʘ 

ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ; ὖ  ï ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʩʠʪʦʚʳʭ ʬʨʘʢʮʠʡ ʚ ʠʩʭʦʜʥʦʤ ʪʦʨʬʝ; 

Ўὖ  ï  ʠʭ ʧʨʠʨʘʱʝʥʠʝ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ. 
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ʌʦʤʠʥ ɺ.ʂ. ʚ ʨʘʙʦʪʝ [45], ʦʧʠʨʘʷʩʴ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʂʦʧʝʥʢʠʥʘ ɺ.ɼ [44], 

ʧʨʝʜʣʦʞʠʣ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʤʝʭʘʥʠʟʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʣʫʯʝʥʠʝ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʩ ʟʘʜʘʥʥʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʠ ʫʩʪʘʥʦʚʠʣ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʩʣʦʚʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʯʘʩʪʠʮ So ʧʦ ʉʦʣʦʧʦʚʫ ʉ.ɻ. ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ‗̒  ̑ʧʦ ʆʧʝʡʢʦ ʌ.ɸ. [46]:  

Ὓ ρπ πππϽЎά ρ Ὧȟ                                    (1.4) 

ʛʜʝ Ўάï ʤʘʩʩʘ ʯʘʩʪʠʮ ʬʨʘʢʮʠʝʡ 4 ʤʢʤ ʠ ʤʝʥʝʝ; Ὧ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ 

ʦʪ ʤʘʩʩʳ ʢʦʣʣʦʠʜʥʦʡ ʬʨʘʢʮʠʠ Ўά  ʚ 1 ʛʨʘʤʤʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʪʦʨʬʘ; 

‗̒ ̑
Ѝ
ρ ‐ Ὓ̋ ȟ                                         (1.5) 

ʛʜʝ ‗̒  ̑ ï ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʰʥʝʢʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ; ‐ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʢʦʣʴʞʝʥʠʷ ʪʦʨʬʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʞʫʭʘ ʠ ʰʥʝʢʘ; ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʘʣʘ; ὗ ï ‫ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʰʥʝʢʘ; Ὓ̋ ï ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʧʣʦʱʘʜʠ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʫʭʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʰʥʝʢʘ. 

ʇʦʣʫʯʝʥʥʘʷ ʌʦʤʠʥʳʤ ɺ.ʂ. ʟʘʚʠʩʠʤʦʩʪʴ ʠʤʝʝʪ ʚʠʜ: 

Ὓ Ὓ Ͻὰὲ Ὡ ȟ                                           (1.6)   

ʛʜʝ Ὓ ï ʚʝʣʠʯʠʥʘ ʫʩʣʦʚʥʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʨʬʦʤʘʩʩʳ ʧʦʩʣʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʦʨʬ ʤʝʭʘʥʠʟʤʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ‗, ʩʤ2
/ʛ; Ὓ ï ʚʝʣʠʯʠʥʘ 

ʫʩʣʦʚʥʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʨʬʦʤʘʩʩʳ ʧʝʨʝʜ ʧʝʨʝʨʘʙʦʪʢʦʡ, ʩʤ
2
/ʛ; ɚ ï 

ʚʝʣʠʯʠʥʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʭʘʥʠʟʤʘ ʥʘ ʪʦʨʬ; e ï ʦʩʥʦʚʘʥʠʝ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ; ʘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʟʘʚʠʩʷʱʠʡ 

ʦʪ ʥʘʯʘʣʴʥʳʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʦʨʬʘ. 

ʎʚʝʪʢʦʚ ɺ.ʀ. ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ [47] ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʫʜʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʬʦʨʤʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʤʫʥʜʰʪʫʢʘ. ʆʧʪʠʤʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʬʦʨʤʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 300ï400 ʢʇʘ ʠ ʝʛʦ ʤʦʞʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʯʥʦʩʪʠ ʛʦʪʦʚʦʡ ʬʦʨʤʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʬʦʨʤʦʚʘʥʥʦʛʦ ʪʦʨʬʘ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ 

ʠ ʜʣʠʥʳ ʬʦʨʤʫʶʱʝʡ ʥʘʩʘʜʢʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 3,5ï4 ʚʥʫʪʨʝʥʥʝʛʦ 
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ʜʠʘʤʝʪʨʘ ʤʫʥʜʰʪʫʢʘ ʧʨʠ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʪʦʨʬʦʤʘʩʩʳ ʜʦ 2 ʤ/ʩ. 

ʉʥʠʞʝʥʠʝ ʚʣʘʛʠ ʪʦʨʬʦʤʘʩʩʳ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʘʚʣʝʥʠ ̫ʬʦʨʤʦʚʘʥʠʷ. 

ʃʠʰʪʚʘʥ ʀ.ʀ. [48] ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʦʩʥʦʚʘʣ 

ʚʣʠʷʥʠʝ ʜʠʩʧʝʨʩʥʦʩʪʠ, ʨʝʞʠʤʘ ʩʫʰʢʠ, ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ ʠ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʥʠʟʠʥʥʦʛʦ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ. ʆʧʪʠʤʘʣʴʥʳʤ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʥʠʟʠʥʥʦʛʦ 

ʪʦʨʬʘ ʧʨʠ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʙʦʣʝʝ 30 % ʷʚʣʷʝʪʩʷ ʜʠʘʧʘʟʦʥ 4,3ï5,0 ʛ/ʛ, ʘ 

ʜʣʷ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʘ ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ ʙʦʣʝʝ 20 % ï 4,0ï5,1 ʛ/ʛ. 

ɺ ʨʘʙʦʪʝ ʉʝʨʛʝʝʚʘ ʌ.ɻ. [49] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʪʦʨʬʝ ʥʠʟʢʦʡ ʜʠʩʧʝʨʩʥʦʩʪʠ 

ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʝʥʥʦʡ ʚʣʘʛʠ ʷʚʣʷʝʪʩʷ ʢʘʧʠʣʣʷʨʥʦ-ʚʧʠʪʘʥʥʦʡ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʩʧʝʨʩʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʨʦʣʴ ʢʘʧʠʣʣʷʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʚʣʘʛʘ ʧʦʛʣʦʱʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʦʩʪʘʪʢʘʤʠ ʠ ʧʨʦʜʫʢʪʘʤʠ ʨʘʩʧʘʜʘ. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʤʝʨʦʚ ʦʙʨʘʟʮʦʚ 

ʤʝʣʢʦʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʚʝʣʠʯʠʥʫ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ. ʅʘʠʤʝʥʴʰʝʡ 

ʚʦʜʦʧʦʛʣʦʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʦʙʨʘʟʮʳ ʪʦʨʬʘ ʩ ʜʠʘʤʝʪʨʦʤ 40ï

60 ʤʤ. 

ʉʣʳʰ ɺ.ʄ. [50] ʠʩʩʣʝʜʦʚʘʣ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʪʦʨʬʘ ʠ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʪʝʧʝʥʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʪʦʨʬʘ ʚ ʥʘʩʘʜʢʝ 

ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʥʘʩʘʜʢʠ, ʨʘʩʭʦʜʘ 

ʪʦʨʬʘ, ʜʘʚʣʝʥʠʷ ʚ ʥʘʩʘʜʢʝ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʦʨʬʘ. 

ɺʠʨʷʩʦʚ ɻ.ʇ. [51] ʠʩʩʣʝʜʦʚʘʣ ʚʣʠʷʥʠʝ ʠʩʭʦʜʥʦʡ ʚʣʘʛʠ ʪʦʨʬʘ ʠ 

ʢʨʘʪʥʦʩʪʠ ʝʛʦ ʧʨʦʧʫʩʢʘʥʠʷ ʯʝʨʝʟ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ ʤʝʭʘʥʠʟʤ ʥʘ ʧʨʦʮʝʩʩ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʠ ʜʠʩʧʝʨʩʥʦʩʪʴ ʪʦʨʬʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʦʤ ʰʥʝʢʦʚʦʤ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤ ʤʝʭʘʥʠʟʤʝ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʩʥʠʞʝʥʠʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʜʠʩʧʝʨʛʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ. ʆʪʤʝʯʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʝʨʚʦʛʦ ʧʨʦʧʫʩʢʘʥʠʷ ʯʝʨʝʟ ʜʠʩʧʝʨʛʠʨʫʶʱʠʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠ ʁ ʫʩʣʦʚʥʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 44 %, ʘ ʚʦʪ ʜʘʣʴʥʝʡʰʘʷ 

ʧʝʨʝʨʘʙʦʪʢʘ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪ ʩʪʝʧʝʥʴ ʜʠʩʧʝʨʩʥʦʩʪʠ. 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʉʫʚʦʨʦʚʘ ɺ.ʀ. [52] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ 

ʧʨʦʯʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʢʫʩʦʢ ʠʟ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥ 

ʥʘʠʣʫʯʰʠʡ ʛʨʫʧʧʦʚʦʡ ʩʦʩʪʘʚ ʪʦʨʬʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʚʝʜʝʥʳ ʫʨʘʚʥʝʥʠʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʳʨʴʷ: 

ï ʧʨʦʯʥʦʩʪʴ ʪʦʨʬʷʥʦʛʦ ʙʨʠʢʝʪʘ ʧʨʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʠ 32 ʛ/ʛ ʠ ʩʪʝʧʝʥʠ 

ʨʘʟʣʦʞʝʥʠʷ 45 % [ʢʛ/ʩʤ
2
]: 

„ τφȟφ πȟρωϽὙ ρȟπφπϽ̱̒ ,                             (1.6)   

ʛʜʝ R ï ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ, %; ˍ̒  ï ʟʦʣʴʥʦʩʪʴ ʪʦʨʬʘ, %; 

ï ʧʨʦʯʥʦʩʪʴ ʪʦʨʬʷʥʦʛʦ ʙʨʠʢʝʪʘ ʧʨʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʠ 32 ʛ/ʛ ʠ ʩʪʝʧʝʥʠ 

ʨʘʟʣʦʞʝʥʠʷ 53 % [ʢʛ/ʩʤ
2
]: 

„ υψȟυ πȟσςπϽ̋ ρȟπςπϽ̱̒,                       (1.7)     

ʛʜʝ ˝   ï ʜʠʩʧʝʨʩʥʦʩʪʴ ʪʦʨʬʘ, ʤʢʤ; 

ï ʧʣʦʪʥʦʩʪʴ ʪʦʨʬʷʥʦʛʦ ʙʨʠʢʝʪʘ ʧʨʠ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ 46 % [ʢʛ/ʩʤ
3
]: 

‎̂̑ ρȟπσσπȟπππρχϽὙ πȟππυπϽ̱̒.                    (1.8) 

ɻʨʝʚʮʝʚʳʤ ʅ.ɺ. ʘʢʪʠʚʥʦ ʠʟʫʯʘʣʠʩʴ ʚʦʧʨʦʩʳ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʩʫʰʢʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ [53], ʘʚʪʦʨ ʨʘʙʦʪʳ ʧʨʝʜʣʦʞʠʣ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʩʭʝʤʳ ʨʘʩʯʝʪʘ ʧʨʦʮʝʩʩʘ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʩʢʣʘʜʦʯʥʳʭ ʝʜʠʥʠʮ ʠ 

ʨʘʩʯʝʪ ʩʥʠʞʝʥʠʷ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʪʦʨʬʘ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʤ ʚʦʟʜʫʭʦʦʙʤʝʥʝ. 

ʈʘʙʦʪʘ ɺʦʨʦʥʢʦʚʘ ɹ.ɹ. [54] ʧʦʩʚʷʱʝʥʘ ʦʙʦʩʥʦʚʘʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʤʤʫʥʘʣʴʥʦ- 

ʙʳʪʦʚʦʛʦ ʢʫʩʢʦʚʦʛʦ ʪʦʧʣʠʚʘ. ɼʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʩʨʝʜʥʝʡ 

ʚʣʘʛʠ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠʟ ʚʝʨʭʦʚʳʭ ʪʠʧʦʚ ʪʦʨʬʘ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ 

ʧʫʪʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʚ ʱʝʣʝʚʳʭ ʥʘʩʘʜʢʘʭ 

ʧʨʠ ʤʘʣʳʭ ʜʘʚʣʝʥʠʷʭ ʧʨʝʩʩʦʚʘʥʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʙʦʩʥʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʪʦʨʬʦʤʘʩʩʳ ʧʝʨʝʜ ʝʝ 

ʬʦʨʤʦʚʘʥʠʝʤ, ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ 

ʟʘʤʝʥʝ ʤʝʪʦʜʘ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʪʦʨʬʘ ʚ 

ʩʤʝʩʠʪʝʣʴʥʦʡ ʢʘʤʝʨʝ ʚ ʪʝʯʝʥʠʝ 3ï6ʤʠʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 
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ʪʦʨʬʷʥʦʛʦ ʢʫʩʢʘ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʜʝʬʝʢʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʚʦʣʦʢʥʠʩʪʳʭ ʬʨʘʢʮʠʡ, ʩʦʟʜʘʶʱʠʭ ʧʨʦʯʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʢʘʨʢʘʩ, ʯʪʦ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʶ ʧʨʠ ʩʫʰʢʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʐʘʤʙʝʨʘ ʆ.ɺ. ʠ ʜʨ. [55] ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʜʦʩʫʰʢʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ 

ʧʦʜ ʥʘʚʝʩʦʤ ʚ ʢʦʥʪʝʡʥʝʨʘʭ. 

ɺ ʨʘʙʦʪʝ ʎʚʝʪʢʦʚʘ ɺ.ʀ. [56] ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʣʠʥʝʡʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʠʣʦʡ ʠ ʜʝʬʦʨʤʘʮʠʝʡ ʚ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʥʝʨʛʠʷ, ʩʦʦʙʱʝʥʥʘʷ ʠʟʚʥʝ ʵʪʠʤ ʩʠʩʪʝʤʘʤ, ʥʝ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʥʠʭ ʧʦʣʥʦʩʪʴʶ ʚ ʫʧʨʫʛʦʡ ʬʘʟʝ, ʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʯʘʩʪʠʯʥʦ 

ʧʝʨʝʭʦʜʠʪ ʚ ʪʝʧʣʦʪʫ ʠ ʨʘʩʩʝʠʚʘʝʪʩʷ. ʂʘʢ ʠ ʚ ʨʘʙʦʪʝ [47], ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʟʘʜʘʚʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʛʘʙʘʨʠʪʳ ʤʫʥʜʰʪʫʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʘʚʣʝʥʠʝ 

ʧʨʝʩʩʦʚʘʥʠʷ 300ï400 ʢʇʘ ʩ ʫʯʝʪʦʤ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʪʦʨʬʦʤʘʩʩʳ ʩ ʪʝʤ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ɸʬʘʥʘʩʴʝʚʘ ɸ.ɽ. [57] ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ 

ʧʨʦʯʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʝʛʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ʧʨʦʯʥʦʩʪʴʶ ʢʫʩʢʘ ʧʨʠ ʦʜʥʦʦʩʥʦʤ ʩʞʘʪʠʠ ʠ ʧʣʦʪʥʦʩʪʴʶ ʝʛʦ ʩʢʝʣʝʪʘ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʝʛʦ ʩʪʨʫʢʪʫʨʳ. 

ɺ ʨʘʙʦʪʘʭ [15, 58] ʌʦʤʠʥ ɺ.ʂ. ʠʩʩʣʝʜʦʚʘʣ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʧʨʦʩʦʚ, 

ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʳʙʦʨ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʬʦʨʤʦʚʘʥʥʦʛʦ ʪʦʨʬʘ.  ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʚʝʨʭʦʚʦʤ 

ʠ ʥʠʟʠʥʥʦʤ ʪʦʨʬʝ ʪʨʝʙʫʶʪ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʬʦʨʤʫʝʤʦʡ 

ʪʦʨʬʦʤʘʩʩʳ, ʧʦʵʪʦʤʫ ʜʣʷ ʪʦʨʬʘ ʚʝʨʭʦʚʦʛʦ ʪʠʧʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝ. ɼʣʷ ʥʠʟʠʥʥʦʛʦ ʪʦʨʬʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʚ 

ʦʙʲʝʤʥʦ-ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʨʘʟʨʫʰʝʥʠʝ ʧʦʣʦʩʪʝʡ 
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ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʢʣʝʪʦʢ ʨʘʩʪʝʥʠʡ, ʩʛʫʩʪʢʦʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʠʭ 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʦʙʲʝʤʫ ʬʦʨʤʫʝʤʦʡ ʪʦʨʬʦʤʘʩʩʳ. ʆʧʨʝʜʝʣʝʥʦ, 

ʯʪʦ ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʦʨʬʦʤʘʩʩʳ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ, ʜʠʩʧʝʨʩʥʦʩʪʴ, 

ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʧʣʦʪʥʦʩʪʴ ʠ ʧʨʝʜʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ. ʋʧʨʘʚʣʝʥʠʝ 

ʠʤʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʝʞʠʤʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʝʡ ʩʫʰʢʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʧʦʣʫʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʠ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʬʦʨʤʦʚʘʥʠʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʚ ʧʨʦʮʝʩʩʝ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʵʢʩʢʘʚʘʮʠʠ 

ʬʦʨʤʫʝʤʘʷ ʪʦʨʬʦʤʘʩʩʘ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʶ: 

ʪʦʨʬʦʤʘʩʩʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʦʙʣʘʜʘʝʪ ʤʝʥʴʰʝʡ ʩʪʨʫʢʪʫʨʥʦʡ 

ʧʨʦʯʥʦʩʪʴʶ, ʯʪʦ ʧʨʠ ʩʫʰʢʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʥʩʠʚʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʫʩʘʜʢʝ, 

ʢʦʤʧʘʢʪʥʦʤʫ ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʧʣʦʪʥʦʩʪʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʦʨʬʦʤ ʧʦʥʠʞʝʥʥʦʛʦ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʦʜʠʥʘʢʦʚʦʡ ʜʠʩʧʝʨʩʥʦʩʪʠ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʬʦʨʤʫʶʱʝ-ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʯʥʦʩʪʥʳʤʠ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʪʦʨʬʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʝ ʚʝʣʠʯʠʥʦʡ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ (Ű). ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʦʧʝʨʘʮʠʝʡ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʪ.ʢ. 

ʜʠʩʧʝʨʩʥʦʩʪʴ ʪʦʨʬʦʤʘʩʩʳ  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʠʤʝʝʪ ʩ ʥʠʤ ʚʳʩʦʢʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʩʚʦʠ ʦʧʪʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʜʠʩʧʝʨʩʥʦʩʪʠ ʬʦʨʤʫʝʤʦʡ ʪʦʨʬʦʤʘʩʩʳ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʥʘʩʪʫʧʘʝʪ ʤʘʢʩʠʤʫʤ ʧʨʦʯʥʦʩʪʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʜʦʙʳʯʝ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʟʘʣʝʞʘʭ ʚʝʨʭʦʚʦʛʦ ʪʠʧʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʥʠʤʘʪʴ ʜʠʩʧʝʨʩʥʦʩʪʴ ʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʬʦʨʤʫʝʤʦʡ 

ʪʦʨʬʦʤʘʩʩʳ ʚ ʜʠʘʧʘʟʦʥʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 450ï570 ʤ
2
/ʢʛ ʠ 5,65ï3,5 ʢʛ/ʢʛ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʱʝʣʝʚʳʤ ʩʧʦʩʦʙʦʤ ʩ ʩʦʚʤʝʱʝʥʠʝʤ ʧʦʣʝʡ 
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ʜʦʙʳʯʠ, ʩʫʰʢʠ ʠ ʫʙʦʨʢʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʩʫʭʦʡ ʢʨʦʰʢʠ, ʧʝʨʝʩʳʭʘʥʠʶ 

ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʟʘʣʝʞʠ. ʆʪʩʶʜʘ ï ʨʦʩʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʦʩʪʘʚʘ ʬʦʨʤʫʝʤʦʡ 

ʪʦʨʬʦʤʘʩʩʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʘʟʤʝʨʘ ʬʨʘʢʮʠʡ ʠ ʚʣʘʛʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ï ʝʝ 

ʩʪʨʫʢʪʫʨʥʦ-ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʧʨʦʯʥʦʩʪʠ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 20 % ʠ ʫʚʝʣʠʯʝʥʠʶ ʚʦʜʦʧʦʛʣʦʱʘʝʤʦʩʪʠ ʥʘ 20ï25 %. 

ʅʘ ʦʩʥʦʚʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʦʩʥʦʚʘʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʙʦʯʝʛʦ ʩʦʩʪʘʚʘ ʬʦʨʤʫʝʤʦʡ ʪʦʨʬʦʤʘʩʩʳ, ʦʮʝʥʠʚʘʝʤʘʷ 

ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʚʢʣʶʯʘʶʱʠʤ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ, ʜʠʩʧʝʨʩʥʦʩʪʴ, 

ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʥʦʡ ʛʫʤʠʬʠʢʘʮʠʠ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʠʜʨʦʬʦʙʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʧʦ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʝ ʩʦʩʪʘʚʘ ʪʦʨʬʘ. ʇʨʦʮʝʩʩ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʨʬʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʪ.ʝ. ʧʦʩʣʝ 

ʧʝʨʝʭʦʜʘ ʠʟ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʚʷʟʢʦ-ʧʣʘʩʪʠʯʥʦʝ ʪʝʯʝʥʠʝ. ʇʦʣʥʦʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʨʘʟʣʠʯʥʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʭʦʜʥʦʛʦ ʪʦʨʬʘ. ɺʳʚʝʜʝʥʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠ ʁ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʫʩʪʨʦʡʩʪʚʘʤ: ʧʣʘʩʪʠʤʝʨ ɹʝʣʦʚʠʜʦʚʘ, ʰʥʝʢʦʚʘʷ ʬʨʝʟʘ, ʰʥʝʢʦʚʘʷ (ʥʘʧʦʨʥʘʷ) 

ʬʨʝʟʘ ʜʣʷ ʱʝʣʝʚʦʡ ʵʢʩʢʘʚʘʮʠʠ, ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʬʨʝʟʘ ʩ ʯʘʰʝʯʥʳʤʠ ʥʦʞʘʤʠ, 

ʰʪʠʬʪʦʚʘʷ ʬʨʝʟʘ, ʜʠʩʢʦʚʘʷ ʬʨʝʟʘ, ʜʠʩʢʦʚʳʡ ʧʨʝʩʩ, ʰʠʙʝʨʥʳʡ ʬʦʨʤʦʚʘʪʝʣʴ. 

ɺʳʷʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ ʩ ʪʦʨʬʦʤ ʠ ʧʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ 

ʫʧʨʘʚʣʝʥʠʷ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝʤ, ʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʡʩʪʚ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ 

ʠ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʢʘʯʝʩʪʚʫ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ï ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʠ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʤʘʰʠʥ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʬʦʨʤʦʚʘʥʠʶ ʪʦʨʬʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʨʬʘ ʩ ʥʘʯʘʣʴʥʦʡ ʜʠʩʧʝʨʩʥʦʩʪʴʶ ʤʝʥʝʝ 300 ʤ
2
/ʢʛ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʤʠʥʠʤʫʤ ʜʚʝ ʩʪʫʧʝʥʠ ʧʝʨʝʨʘʙʦʪʢʠ, ʧʨʠ ʜʠʩʧʝʨʩʥʦʩʪʠ ʙʦʣʝʝ 

300 ʤ
2
/ʢʛ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʧʝʨʝʨʘʙʦʪʢʘ ʚ ʦʜʥʫ ʩʪʫʧʝʥʴ. ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʫʧʨʫʛʠʭ 
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ʜʝʬʦʨʤʘʮʠʡ ʠ ʚʷʟʢʦ-ʧʣʘʩʪʠʯʥʦʛʦ ʪʝʯʝʥʠʷ, ʚʳʨʘʞʝʥʥʦʛʦ ʚʝʣʠʯʠʥʦʡ 

ʦʙʦʙʱʝʥʥʦʡ ʫʜʝʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʨʝʜʝʣʴʥʦ-

ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʪʦʨʬʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢ ʚʷʟʢʦ-ʧʣʘʩʪʠʯʥʦʤʫ 

ʪʝʯʝʥʠʶ ʜʝʬʦʨʤʠʨʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʚʳʭʦʜʠʪ ʠʟ ʟʦʥʳ ʘʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ 

ʚʝʣʠʯʠʥʘ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʵʪʦʤ ʥʝ ʧʨʝʚʳʰʘʝʪ ʝʜʠʥʠʮʳ. ʇʦʣʫʯʝʥʥʘ̫  

ʘʚʪʦʨʦʤ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʦʮʝʥʠʚʘʪʴ ʪʦʨʬʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦ ʚʝʣʠʯʠʥʝ ʫʜʝʣʴʥʦʛʦ 

ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʠ ʦʧʨʝʜʝʣʷʪʴ ʥʘʛʨʫʟʦʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʧʨʦʯʥʦʩʪʥʳʭ 

ʨʘʩʯʝʪʦʚ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʵʥʝʨʛʠʠ ʥʘ ʝʜʠʥʠʮʫ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʣʥʦʪʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ, ʤʘʩʩʦʡ 

ʘʛʨʝʛʘʪʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʭ ʬʘʢʪʠʯʝʩʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

ɼʠʩʧʝʨʩʥʦʩʪʴ ʪʦʨʬʦʤʘʩʩʳ ʧʨʠʥʷʪʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠ 

ʚʳʙʦʨʝ ʢʘʯʝʩʪʚʘ ʢʫʩʢʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʠ ʩʪʝʧʝʥʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʩʢʘʚʠʨʫʶʱʝ-

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʠ ʬʦʨʤʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʤʝʱʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʚʳʩʪʠʣʢʠ ʢʫʩʢʘ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ, ʥʝʨʘʟʨʳʚʥʦʩʪʴ ʠ 

ʧʦʩʪʦʷʥʩʪʚʦ ʩʢʦʨʦʩʪʠ ʚ ʪʝʯʝʥʠʠ ʚʷʟʢʦ-ʧʣʘʩʪʠʯʥʦʛʦ ʧʦʪʦʢʘ ʪʦʨʬʦʤʘʩʩʳ ʦʪ 

ʥʘʧʦʨʥʦ-ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦ ʢʘʤʝʨʳ ʬʦʨʤʦʚʘʥʠʷ, ʧʣʘʚʥʫʶ 

ʫʢʣʘʜʢʫ ʩʬʦʨʤʦʚʘʥʥʳʭ ʢʫʩʢʦʚ ʥʘ ʧʦʣʝ ʩʫʰʢʠ. ʇʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ï 

ʧʘʨʘʤʝʪʨ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʪ.ʝ. ʩʦʭʨʘʥʥʦʩʪʠ 

ʢʫʩʢʘ ʧʨʠ ʫʙʦʨʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ. ɺʳʧʦʣʥʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʦʨʤʦʚʘʥʥʦʡ 

ʪʦʨʬʷʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʜʘʥʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ɺ ʨʘʙʦʪʝ ʂʦʧʝʥʢʠʥʦʡ ʃ.ɺ. [59] ʧʦʢʘʟʘʥʦ, ʢʘʢʠʝ ʵʪʘʧʳ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ 

ʧʨʦʰʣʘ ʪʝʭʥʠʢʘ ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʨʫʯʥʳʭ ʦʨʫʜʠʡ ʜʦ 

ʢʦʤʧʣʝʢʩʦʚ ʤʘʰʠʥ. ʆʧʨʝʜʝʣʝʥʘ ʧʝʨʠʦʜʠʟʘʮʠʷ ʨʘʟʚʠʪʠʷ ʧʦ ʫʨʦʚʥʶ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ. ɺʳʧʦʣʥʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ 

ʦʙʦʙʱʝʥʠʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʦʙʦʩʥʦʚʘʥʠʶ ʦʩʥʦʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʦʨʬʷʥʦʡ ʪʝʭʥʠʢʠ. 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʂʘʣʠʥʠʥʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʧʨʝʜʣʦʞʝʥʘ ʠ ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʫʰʢʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚ 

ʦʜʥʦʩʣʦʡʥʦʤ ʨʘʩʩʪʠʣʝ ʥʘ ʩʝʪʢʘʭ, ʧʦʜʥʷʪʳʭ ʥʘʜ ʟʘʣʝʞʴʶ ʥʘ ʚʳʩʦʪʫ 0,5 ʤ.  

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʚʣʘʛʠ 70 %, ʪʦʨʬʷʥʳʝ ʢʫʩʢʠ ʜʦʩʪʠʛʘʶʪ ʥʝʦʙʭʦʜʠʤʦʡ 

ʧʨʦʯʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ. ʇʨʠ ʵʪʦʡ ʚʣʘʛʝ ʤʦʞʥʦ ʩʥʷʪʴ ʢʫʩʢʦʚʦʡ ʪʦʨʬ ʩ ʩʝʪʦʢ ʠ ʫʣʦʞʠʪʴ ʚ 

ʢʦʥʪʝʡʥʝʨʳ ʧʦʜ ʥʘʚʝʩʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʪʝʥʝʚʦʡ ʜʦʩʫʰʢʦʡ ʧʦʜ 

ʥʘʚʝʩʦʤ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ ʧʦʜʩʝʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʪʝʢʘʝʪ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ [60]. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʚʳʷʚʣʝʥʘ ʫ ʩʤʝʩʝʡ, 

ʩʦʜʝʨʞʘʱʠʭ ʦʢʦʣʦ 20 % ʩʣʘʙʦʨʘʟʣʦʞʠʚʰʝʛʦʩʷ ʪʦʨʬʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʤʝʩʝʡ ʠ ʘʢʪʠʚʥʫʶ ʚʦʜʦʧʨʦʚʦʜʷʱʫʶ ʨʦʣʴ ʚʦʣʦʢʦʥ, 

ʩʦʭʨʘʥʠʚʰʠʭ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ [61]. ʏʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʪʝʤ ʨʘʥʴʰʝ ʥʘʩʪʫʧʘʝʪ ʥʘʩʳʱʝʥʠʝ ʩʤʝʩʠ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʦʩʦʙʝʥʥʦ ʛʫʤʠʥʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʮʝʤʝʥʪʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʪʦʨʬʘ ʧʨʠ ʩʫʰʢʝ. ɺ ʧʨʦʮʝʩʩʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʦʨʬ ʧʨʦʠʩʭʦʜʠʪ ʦʙʚʦʣʘʢʠʚʘʥʠʝ 

ʛʨʫʙʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʩʣʘʙʦʨʘʟʣʦʞʠʚʰʝʛʦʩʷ ʪʦʨʬʘ ʭʦʨʦʰʦ 

ʛʫʤʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʦʣʣʦʠʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʨʫʛʦʛʦ ʪʦʨʬʘ, ʧʨʠ ʵʪʦʤ 

ʩʤʝʩʴ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʡʩʪʚʘ ʪʦʨʬʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʠʣʠ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʝʤʫ ʧʦ ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ. 

ɻʘʤʘʶʥʦʚ ʉ.ʅ. ʩʯʠʪʘʝʪ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʡ ʝʛʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʧʣʦʪʥʦʩʪʴ ʩʢʝʣʝʪʘ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʩʪʨʫʢʪʫʨʳ ʪʦʨʬʘ, ʠ ʦʪʨʘʞʘʶʱʘʷ ʩʪʝʧʝʥʴ 
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ʜʠʩʧʝʨʩʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ʄʝʞʜʫ ʢʫʙʠʯʝʩʢʠʤ ʢʦʨʥʝʤ ʠʟ ʚʝʣʠʯʠʥʳ ʧʨʦʯʥʦʩʪʠ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʠ ʝʛʦ ʧʨʦʯʥʦʩʪʴʶ ʩʢʝʣʝʪʘ ʩʫʱʝʩʪʚʫʝʪ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

[62]: 

„Ⱦ ὥϽ‎ ὦ ȟ                                             (1.9)    

ʛʜʝ „ ɀ ʧʨʦʯʥʦʩʪʴ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ; a ʠ b ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ, ‎  ï ʧʣʦʪʥʦʩʪʴ ʩʢʝʣʝʪʘ ʪʦʨʬʘ. 

ɸʬʘʥʘʩʴʝʚ ɸ.ɽ. ʠ ʜʨ. [63] ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʫʩʢʦʚʦʡ ʪʦʨʬ 

ʷʚʣʷʝʪʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʤ ʪʦʧʣʠʚʦʤ ʜʣʷ 

ʊʚʝʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚʟʘʤʝʥ ʧʨʠʚʦʟʥʦʛʦ ʫʛʣʷ. ʂʫʩʢʦʚʦʡ ʪʦʨʬ ʫʩʪʫʧʘʝʪ ʫʛʣʶ ʧʦ 

ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ 19 %, ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ʟʦʣʴʥʦʩʪʠ ʫ ʪʦʨʬʘ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 5 %, ʘ ʫ ʫʛʣʷ ï 27 %. ʅʘʠʣʫʯʰʠʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʦʩʦʙʦʤ 

ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʪʦʨʬʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʚʩʝʭ ʪʠʧʦʚ ʷʚʣʷʝʪʩʷ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʡ ʩʧʦʩʦʙ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʩ 

ʚʝʨʭʦʚʳʭ ʠ ʧʝʨʝʭʦʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ 

ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʥʝ ʥʘ ʧʦʣʷʭ ʜʦʙʳʯʠ, ʘ ʚʳʚʦʟʠʪʴ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʩʢʣʘʜ.  

ɺ ʨʘʙʦʪʝ ʌʦʤʠʥʘ ʂ.ɺ. [64] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʤʝʥʯʠʚʦʩʪʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ 

ʨʘʩʯʝʪʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʠ ʧʝʨʝʤʝʰʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʧʨʠʚʦʜʘ ʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʪʦʨʬʷʥʳʭ ʤʘʰʠʥ. ɺ ʝʛʦ ʞʝ ʨʘʙʦʪʝ [65] ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʧʦ ʚʳʙʦʨʫ 

ʦʧʪʠʤʘʣʴʥʳʭ  ʧʘʨʘʤʝʪʨʦʚ ʤʘʰʠʥ ʧʦ ʜʦʙʳʯʝ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ. ʆʩʥʦʚʥʳʤʠ 

ʢʨʠʪʝʨʠʷʤʠ ʷʚʣʷʶʪʩʷ ʤʠʥʠʤʫʤ ʩʫʤʤʘʨʥʦʡ ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʨʘʙʦʯʝʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʧʨʦʯʥʦʩʪʴʶ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʘʣʴʥʘʷ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ 

ʘʛʨʝʛʘʪʘ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʝʨʚʳʭ ʜʚʫʭ ʢʨʠʪʝʨʠʝʚ. ʇʦʣʫʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʚʚʝʜʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʚʳʙʦʨʝ 

ʜʨʫʛʠʭ ʧʦʜʩʠʩʪʝʤ ʘʛʨʝʛʘʪʘ (ʧʨʠʚʦʜ, ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʭʦʜʦʚʘʷ ʯʘʩʪʴ).  
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ɺ ʨʘʙʦʪʝ ʉʘʤʩʦʥʦʚʘ ʃ.ʅ. ʠ ʜʨ. [66] ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʩʢʦʚʦʡ ʧʦʜʩʪʠʣʢʠ ʠ ʦʙʥʦʚʣʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ. 

ɸʚʪʦʨʳ [67] ʠʟʫʯʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʩ 

ʚʳʩʦʢʠʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʷʪʴ ʩʪʝʧʝʥʴ ʜʠʩʧʝʨʩʥʦʩʪʠ ʠ ʥʘʯʘʣʴʥʫʶ ʚʣʘʛʫ ʬʦʨʤʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʳʨʴʝʚʦʡ ʙʘʟʳ.  

ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ɻʘʤʘʶʥʦʚʘ ʅ.ʀ ʠ ɻʘʤʘʶʥʦʚʘ ʉ.ʅ. [68] ʩʣʝʜʫʝʪ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʧʨʦʯʥʳʝ ʢʫʩʢʠ ʪʦʨʬʘ ʧʦʣʫʯʘʶʪʩʷ ʠʟ ʢʦʤʧʦʟʠʮʠʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʪʦʨʬʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʚʠʜʦʚ ʠ ʩʪʝʧʝʥʠ ʜʠʩʧʝʨʩʥʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʥʦʝ 

ʩʦʯʝʪʘʥʠʝ ʛʨʫʙʦʜʠʩʧʝʨʩʥʳʭ ʠ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ ʬʨʘʢʮʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʝʝ ʧʨʦʯʥʳʭ ʢʦʤʧʦʟʠʮʠʡ. 

ʈʘʙʦʪʘ ɿʶʟʠʥʘ ɹ.ʌ. [69] ʧʦʩʚʷʱʝʥʘ ʫʪʦʯʥʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʫʩʣʦʚʥʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʦʨʬʦʤʘʩʩʳ ʠ ʧʦʢʘʟʘʪʝʣʝʤ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʙʦʯʝʛʦ ʘʧʧʘʨʘʪʘ ʥʘ ʪʦʨʬ. ʋʨʘʚʥʝʥʠʝ 

ʠʤʝʝʪ ʚʠʜ: 

ὥ σψȟσχ  ȟ                                        (1.10) 

ʛʜʝ ὥ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʪʦʨʬʘ; W ï ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ, 

ʢʛ/ʢʛ; Ὓ  ï ʜʠʩʧʝʨʩʥʦʩʪʴ ʤ
2
/ʢʛ; ‎  ï ʧʣʦʪʥʦʩʪʴ, ʢʛ/ʤ

3
; ‗ ï ʩʪʝʧʝʥʴ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʘ. 

ɸʚʪʦʨʦʤ ʧʦʜʪʚʝʨʞʜʝʥʦ ʚʣʠʷʥʠʝ ʜʠʩʧʝʨʩʥʦʩʪʠ, ʚʣʘʛʠ ʠ ʧʣʦʪʥʦʩʪʠ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. 

ɻʦʨʷʯʝʚʳʤ ɺ.ʀ. ʠ ʜʨ. ʜʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʩʪʥʦʛʦ 

ʪʦʨʬʷʥʦʛʦ ʪʦʧʣʠʚʘ [70] ʠ ʧʨʝʜʣʦʞʝʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʫʩʢʦʚʦʛʦ ʪʦʧʣʠʚʥʦʛʦ ʪʦʨʬʘ [71, 72]. ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʠ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʧʨʝʜʣʦʞʝʥ 
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ʢʨʫʛʣʦʛʦʜʠʯʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʠʤʝʶʱʠʡ ʩʣʝʜʫʶʱʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ: ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʫʰʢʠ, ʘ ʠʤʝʥʥʦ: ʚ ʚʝʩʝʥʥʝ-

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʣʷ ʩʫʰʢʠ ʢʫʩʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʥʝʨʛʠʷ ʩʦʣʥʮʘ ʠ ʚʝʪʨʘ, ʘ ʜʣʷ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʷ ʩʪʠʣʢʠ ʠ ʩʫʰʢʠ ʪʦʨʬʷʥʳʭ 

ʢʫʩʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʩʫʭʦʜʦʣʝ ʩ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʪʚʦʜʠʪʴ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʚ ʚʦʜʦʝʤ; ʛʝʥʝʨʘʮʠʷ 

ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʜʣʷ ʜʦʩʫʰʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʣʠʥʠʠ ʵʪʦʛʦ ʞʝ ʢʦʤʧʣʝʢʩʘ;  

ʢʦʤʧʘʢʪʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʠʥʠʡ ʥʘ ʦʜʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʣʦʱʘʜʢʝ ʩʥʠʞʘʝʪ ʨʘʩʭʦʜʳ ʥʘ ʪʨʘʥʩʧʦʨʪ ʠ ʩʦʦʙʱʝʥʠʝ; ʧʨʦʮʝʩʩʳ ʜʦʙʳʯʠ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʟʜʝʣʝʥʳ ʧʦ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʫ. ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ 

ʢʦʤʧʣʝʢʩʘ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʦʨʬʷʥʦʛʦ ʪʦʧʣʠʚʘ ʩ ʤʝʥʴʰʠʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʠ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ [73]. 

ʊʝʨʝʥʪʴʝʚ ɸ.ɸ., ʉʫʚʦʨʦʚ ɺ.ʀ.  [74] ʥʘ ʦʩʥʦʚʘʥʠʠ [27, 28, 32, 33, 36ï38, 

42, 44ï46, 48, 75, 76] ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʧʨʦʯʥʦʩʪʥʳʤ ʩʚʦʡʩʪʚʘʤ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʚʩʝʭ ʚʠʜʦʚ 

ʪʦʨʬʘ ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʩʭʦʜʥʦʝ ʩʳʨʴʝ ʧʫʪʝʤ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ, ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ. 

ʆʙʱʠʡ ʘʥʘʣʠʟ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʙǲ̏ʣʴʝhʝ 

ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʘ ʠʤʝʥʥʦ 66 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʙʦʪ,  

ʥʘʧʨʘʚʣʝʥʦ ʥʘ  ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʫʩʣʦʚʠʡ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʛʦʪʦʚʦʛʦ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ ʪʦʨʬʷʥʦʛʦ ʪʦʧʣʠʚʘ ʟʘ ʩʯʝʪ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚʣʘʛʠ, ʜʠʩʧʝʨʩʥʦʩʪʠ, ʚʠʜʘ ʠ ʪʠʧʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. 

ɻʨʫʧʧʘ ʨʘʙʦʪ (18 %) ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʩʫʰʢʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʤʝʪʦʜʘʤʠ ʦʧʪʠʤʘʣʴʥʦʡ ʚʦʨʦʯʢʠ ʠ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʙʜʫʚʘ ʬʠʛʫʨ ʩʫʰʢʠ. ʈʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʢʘʯʝʩʪʚʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʥʦʚʘʮʠʡ ʚ 

ʬʦʨʤʫʶʱʝʤ ʦʙʦʨʫʜʦʚʘʥʠʠ (18 %), ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 
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ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦ ʨʝʞʠʤʘʭ ʬʦʨʤʦʚʘʥʠʷ ï 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ, ʰʘʛʝ ʚʠʪʢʦʚ ʰʥʝʢʘ, ʩʦʦʪʥʦʰʝʥʠʠ ʧʣʦʱʘʜʝʡ 

ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ ʠ ʤʫʥʜʰʪʫʢʘ, ʯʪʦ ʜʝʣʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʪʘʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʳʤ. 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʙʦʪʳ ʰʥʝʢʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʚʦʦʙʱʝ, ʪʦ ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʤʦʥʦʛʨʘʬʠʠ ʉʦʢʦʣʦʚʘ ʄ.ɺ. [77] ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʰʥʝʢʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ɺ ʨʘʙʦʪʝ ʊʠʤʦʬʝʝʚʘ ɼ. ɺ. ʠ ʜʨ. [78] ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʟʦʥʳ ʨʘʙʦʪʳ 

ʰʥʝʢʘ (ʨʠʩʫʥʦʢ 1.27) ʠ ʠʟʫʯʝʥʳ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʚ ʵʪʠʭ ʟʦʥʘʭ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩ-ʵʢʩʪʨʫʜʝʨʘ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɺʳʙʦʨ ʧʘʣ ʥʘ ʦʜʥʦʰʥʝʢʦʚʳʡ 

ʤʝʭʘʥʠʟʤ ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ ʚ ʨʘʙʦʪʝ, 

ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴ ʁʠ ʧʨʦʩʪʦʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

ʈʠʩʫʥʦʢ 1.27 ï ʈʘʙʦʯʠʡ ʫʟʝʣ ʰʥʝʢʦʚʦʡ ʢʘʤʝʨʳ ʧʨʝʩʩ-ʵʢʩʪʨʫʜʝʨʘ 

 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʨʘʙʦʪʳ ʰʥʝʢʦʚʳʭ ʧʨʝʩʩʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʩʚʷʱʝʥʘ 

ʨʘʙʦʪʘ ɻʨʠʛʦʨʴʝʚʘ ɺ.ʀ. [79], ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʙʳʣʦ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʙʦʪʳ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ 

ʛʣʠʥʷʥʳʭ ʢʠʨʧʠʯʝʡ ʧʣʘʩʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʩʠʣ ʪʨʝʥʠʷ 
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ʤʝʞʜʫ ʬʦʨʤʫʝʤʦʡ ʤʘʩʩʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʨʧʫʩʘ ʧʨʝʩʩʘ. ɺ 

ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʛʣʠʥʷʥʦʡ ʤʘʩʩʳ ʚ ʰʥʝʢʦʚʦʤ ʧʨʝʩʩʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʦʚʘʥʠʷ, 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ, ʘ ʪʘʢʞʝ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʧʦ ʦʧʨʝʜʝʣʝʥʠ ʁʦʧʪʠʤʘʣʴʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʧʨʠ ʫʩʣʦʚʠʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʰʥʝʢʘ ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʫʜʝʣʴʥʳʭ 

ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ. 

ʈʘʙʦʪʘ [80] ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʙʦʪʳ ʤʘʩʣʦʦʪʞʠʤʥʦʛʦ ʜʚʫʭʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩ-ʵʢʩʪʨʫʜʝʨʘ. ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʫʭʰʥʝʢʦʚʳʭ ʧʨʝʩʩ-ʵʢʩʪʨʫʜʝʨʦʚ, 

ʧʨʝʜʣʦʞʝʥʳ ʠ ʦʙʦʩʥʦʚʘʥʳ ʧʘʨʘʤʝʪʨʳ ʧʨʝʩʩ-ʵʢʩʪʨʫʜʝʨʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʠʦʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. 

ɺ ʨʘʙʦʪʝ [81] ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʯʝʪʘ  ʧʨʦʮʝʩʩʘ 

ʚʳʪʷʞʢʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʧʣʘʩʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʰʠʭʪ ʧʦʨʦʰʢʦʚʳʭ ʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʰʥʝʢʦʚʳʭ ʧʨʝʩʩʘʭ ʯʝʨʝʟ ʦʩʥʘʩʪʢʠ, ʠʤʝʶʱʠʝ 

ʤʝʩʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʬʦʨʤʫʶʱʝʛʦ ʢʘʥʘʣʘ ʦʩʥʘʩʪʢʠ. 

„̓ ̑ Ὓρ ίὭὲ”ὧέίς•̓ ̑ ὑὧέί”ς•̓  ̑,                          (1.11) 

†̓̑ ÓÉÎ ς•̓ Ὓ̑ίὭὲ”ὑὧέί” ,                                 (1.12) 

ʛʜʝ  „̓  ̑ï ʥʦʨʤʘʣʴʥʦʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʥʘʩʪʢʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʪʝʨʠʘʣʝ; †̓  ̑ï 

ʢʘʩʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʪʝʨʠʘʣʝ; S ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʞʠʤʘʶʱʝʝ 

ʥʘʧʨʷʞʝʥʠʝ;•̓  ̑ ï ʫʛʦʣ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʩʥʘʩʪʢʠ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʩʞʠʤʘʶʱʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʚ ʤʘʪʝʨʠʘʣʝ ʫ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ” ï ʫʛʦʣ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʤʘʪʝʨʠʘʣʘ; ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʮʝʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʨʘʙʦʪʝ [82] ʦʧʨʝʜʝʣʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʰʘʛ ʰʥʝʢʘ ʜʣʷ ʰʥʝʢʦʨʦʪʦʨʥʦʛʦ 

ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʩʥʝʛʦʦʯʠʩʪʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ ʜʚʘ ʨʘʜʠʫʩʘ 

ʦʢʨʫʞʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ, ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 
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ɺ ʨʘʙʦʪʝ [83] ʦʧʨʝʜʝʣʝʥʳ ʩʪʘʜʠʠ ʧʨʝʩʩʦʚʘʥʠʷ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ ʠʟ ʙʠʦʤʘʩʩʳ ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʰʥʝʢʘ, 

ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʪʘʜʠʷʤʠ ʧʨʝʩʩʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦʮʝʩʩʘ ʧʨʝʩʩʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚʘʣʘ ʰʥʝʢʘ ʠ ʪʨʝʙʫʝʤʦʡ 

ʤʦʱʥʦʩʪʠ. ɸʚʪʦʨ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʘ ʧʦʩʣʝʜʥʝʤ ʚʠʪʢʝ ʰʥʝʢʘ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʴʰʝʝ ʫʧʣʦʪʥʝʥʠʝ ʤʘʪʝʨʠʘʣʘ. 

ɺʦʧʨʦʩʳ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʟʝʨʥʘ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʝ [84] ʩ ʮʝʣʴʶ 

ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʠʥʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʰʥʝʢʘ ʧʝʨʝʤʝʥʥʦʛʦ ʰʘʛʘʧʨʝʩʩ- ʢɻʩʪʨʫʜʝʨʘ. 

ɸʥʘʣʠʟ ʨʘʙʦʪ ʧʦ ʰʥʝʢʦʚʳʤ ʤʝʭʘʥʠʟʤʘʤ ʚʳʷʚʠʣ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ 

ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚʦ ʚʨʝʤʷ ʬʦʨʤʦʚʘʥʠʷ ʚ ʰʥʝʢʦʚʦʤ ʧʨʝʩʩʝ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʬʦʨʤʫʝʤʦʡ ʤʘʩʩʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʚ ʢʘʞʜʦʤ 

ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʝʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʶʘʥʩʳ, ʘ 

ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʰʥʝʢʦʚʳʭ ʧʨʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ. 

 

1.5. ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʜʣʷ ʜʦʙʳʯʠ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʦʚʘʥʠʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʫʩʢʦʤ ʪʨʝʙʫʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ï ʧʨʦʠʟʚʝʩʪʠ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ; 
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ï ʧʨʦʠʟʚʝʩʪʠ ʘʥʘʣʠʟ, ʩʠʩʪʝʤʘʪʠʟʘʮʠ ʁ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʩʳʨʴʶ, ʢʦʥʩʪʨʫʢʮʠʠ ʬʦʨʤʫʶʱʝʛʦ ʘʛʨʝʛʘʪʘ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʜʦʙʳʯʝ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ; 

ï ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ 

ʪʦʨʬʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʜʠʘʤʝʪʨʦʚ ʤʫʥʜʰʪʫʢʘ ʠ 

ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ, ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠ ʰʘʛʘ ʚʠʪʢʦʚ ʰʥʝʢʘ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ; 

ï ʧʨʦʠʟʚʝʩʪʠ ʦʮʝʥʢʫ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʞʠʤʦʚ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʦʡ ʥʘ ʩʪʘʜʠʠ 

ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʛʠ; 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʩʪʨʫʢʮʠ ʁʠ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʯʥʦʩʪʠ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʩʪʘʜʠʠ ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʛʠ;  

ï ʫʩʪʘʥʦʚʠʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʰʥʝʢʦʚʦʛʦ 

ʧʨʝʩʩʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʧʦ ʢʨʠʪʝʨʠʷʤ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ; 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʬʦʨʤʦʚʘʥʠʷ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ ʧʨʠ ʨʘʙʦʪʝ ʘʛʨʝʛʘʪʘ ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʨʝʞʠʤʝ. 
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2. ʊɽʆʈɽʊʀʏɽʉʂʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ʊʈɽɹʆɺɸʅʀʁ ʂ ʉʓʈʔʖ, 

ɻʆʊʆɺʆʁ ʇʈʆɼʋʂʎʀʀ ʀ ʇɸʈɸʄɽʊʈɸʄ ʐʅɽʂʆɺʆɻʆ ʇʈɽʉʉɸ 

 

2.1. ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʩʭʦʜʥʦʤʫ ʩʳʨʴʶ 

 

ʊʦʨʬ ï ʩʣʦʞʥʦʝ ʧʨʠʨʦʜʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʉ 

ʧʦʟʠʮʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʠ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʫʶ, 

ʤʥʦʛʦʬʘʟʥʫʶ, ʧʦʣʠʜʠʩʧʝʨʩʥʫʶ, ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʫʶ ʩʠʩʪʝʤʫ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʦʚ ʠ ʤʠʢʨʦʤʦʟʘʠʯʥʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ [85, 86]. ʆʩʥʦʚʦʡ ʪʦʨʬʘ 

ʷʚʣʷʶʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʪʚʸʨʜʳʭ ʧʦʣʠʤʝʨʦʚ ʮʝʣʣʶʣʦʟʥʦʡ ʧʨʠʨʦʜʳ ʠ 

ʧʨʦʜʫʢʪʳ ʠʭ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʨʘʩʧʘʜʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ ʩ ʚʦʜʥʳʤ 

ʨʘʩʪʚʦʨʦʤ ʥʠʟʢʦ- ʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʚʝʱʝʩʪʚ. ʅʝʦʨʛʘʥʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʦʨʬʝ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʦʨʬʷʥʦʡ ʚʦʜʳ, ʥʝʨʘʩʪʚʦʨʠʤʳʤʠ 

ʤʠʥʝʨʘʣʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘʜʩʦʨʙʮʠʦʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, 

ʠʦʥʦʦʙʤʝʥʥʳʤʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʈʘʩʪʝʥʠʷ-

ʪʦʨʬʦʦʙʨʘʟʦʚʘʪʝʣʠ, ʷʚʣʷʶʱʠʝʩʷ ʠʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʠ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʫʩʣʦʚʠʡ ʪʦʨʬʦʥʘʢʦʧʣʝʥʠʷ ʩʣʫʞʘʪ ʧʨʠʯʠʥʦʡ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ 

ʪʦʨʬʘ [85].  

ɼʣʷ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʢʘʯʝʩʪʚ ʪʦʨʬʷʥʦʛʦ ʩʳʨʴʷ, ʢʘʢ ʤʘʩʩʳ ʜʣʷ 

ʵʢʩʪʨʫʟʠʠ, ʥʝʦʙʭʦʜʠʤ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

(ʟʥʘʯʝʥʠʷ ʚʷʟʢʦʩʪʠ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʨʝʞʠʤʘʭ, ʧʣʘʩʪʠʯʥʦʩʪʴ, ʵʣʘʩʪʠʯʥʦʩʪʴ, 

ʧʝʨʠʦʜ ʨʝʣʘʢʩʘʮʠʠ, ʠʥʜʝʢʩ ʪʝʯʝʥʠʷ, ʧʦʢʘʟʘʪʝʣʠ ʬʦʨʤʫʝʤʦʩʪʠ ʠ ʪ.ʜ.). ʕʪʠ 

ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʪʦʨʬʘ, ʢʘʢ ʚʠʜ, ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ, ʜʠʩʧʝʨʩʥʦʩʪʴ ʠ ʜʨ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʩʘʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʜʠʩʧʝʨʩʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʟʘʯʘʩʪʫʶ ʚʘʞʥʦ ʥʝ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʝʣʠʯʠʥ, ʘ 

ʠʭ ʚʟʘʠʤʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ [86]. 

ʂ ʧʦʢʘʟʘʪʝʣʷʤ ʬʦʨʤʫʝʤʦʩʪʠ ʪʦʨʬʷʥʦʛʦ ʩʳʨʴʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

1) ʣʝʛʢʦʝ ʨʘʟʚʠʪʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ  ʜʝʬʦʨʤʘʮʠʡ ʚ ʪʦʨʬʦʤʘʩʩʝ, ʪ.ʝ. 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʬʦʨʤʫ, ʟʘʜʘʥʥʫʶ ʤʫʥʜʰʪʫʢʦʤ; 
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2) ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʜʘʥʥʦʡ ʤʫʥʜʰʪʫʢʦʤ ʬʦʨʤʳ ʙʝʟ ʚʠʜʠʤʳʭ ʜʝʬʝʢʪʦʚ ʩ 

ʧʣʦʪʥʦʩʪʴʶ ʢʫʩʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʦʚʝʜʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʩʫʰʢʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ, ʩʢʣʘʜʠʨʦʚʘʥʠʝ); 

3) ʤʠʥʠʤʠʟʘʮʠʷ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʩʬʦʨʤʦʚʘʥʥʦʛʦ ʢʫʩʢʘ, ʢʦʪʦʨʦʝ 

ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʲʝʤʥʦʡ ʫʩʘʜʢʦʡ 

ʪʦʨʬʘ [2]; 

4) ʥʘʣʠʯʠʝ ʚʦʣʦʢʦʥ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʡ ʢʘʨʢʘʩ ʙʫʜʫʱʝʛʦ 

ʢʫʩʢʘ. 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ ʠʟʤʝʥʷʝʪʩʷ ʩ 

ʨʦʩʪʦʤ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʠ ʜʠʩʧʝʨʩʥʦʩʪʠ ʪʦʨʬʘ. ʇʨʝʦʙʣʘʜʘʥʠʝ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʠ ʢʘʧʠʣʣʷʨʥʦʡ ʚʦʜʳ ʚ ʢʨʫʧʥʳʭ ʧʦʨʘʭ ʩ ʤʘʣʦʡ ʵʥʝʨʛʠʝʡ 

ʩʚʷʟʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʪʦʨʬʘ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ. ʊʦʨʬ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʩʦʜʝʨʞʠʪ, ʚ ʦʩʥʦʚʥʦʤ, ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʫʶ ʠ 

ʦʩʤʦʪʠʯʝʩʢʫʶ, ʘ ʪʘʢʞʝ ʢʘʧʠʣʣʷʨʥʫʶ ʚʦʜʫ ʚ ʤʝʣʢʠʭ ʧʦʨʘʭ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʵʥʝʨʛʠʝʡ ʩʚʷʟʠ. ɺʝʨʭʦʚʳʝ ʚʠʜʳ ʪʦʨʬʘ ʫʜʝʨʞʠʚʘʶʪ ʤʥʦʛʦ ʚʣʘʛʠ ʠʟ-ʟʘ 

ʚʳʩʦʢʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ 

ʛʠʜʨʦʬʠʣʴʥʳʭ ʢʦʣʣʦʠʜʦʚ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʠ ʪʨʝʙʫʝʪ 

ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʦʙʦʛʘʱʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʠʥʥʳʤʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʠʟ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʯʥʦʩʪʴ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚʣʠʷʶʪ 

ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʠ ʪ.ʜ.; ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ï ʩʪʝʧʝʥʴ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʩʪʝʧʝʥʴ ʫʧʣʦʪʥʝʥʠʝ ʤʘʩʩʳ, ʨʘʟʤʝʨ ʢʫʩʢʘ ʠ ʜʨ. ʂʘʪʠʦʥʥʳʡ ʠ 

ʛʨʫʧʧʦʚʦʡ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʦʨʬʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʪʦʨʬʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ,  ʥʘʨʷʜʫ ʩʦ 

ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ R ʠ ʜʠʩʧʝʨʩʥʦʩʪʴʶ, ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʭʦʜʝ 

ʧʦʣʫʯʝʥʠʷ ʢʫʩʢʘ. ʇʨʠʯʝʤ ʵʪʘ ʚʟʘʠʤʦʩʚʷʟʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʷʥʦʛʦ ʪʦʧʣʠʚʘ [42]. 

ɺʝʨʭʦʚʦʡ ʪʦʨʬ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʙʦʣʝʝ 

ʧʣʘʩʪʠʯʝʥ, ʯʝʤ ʥʘʩʳʱʝʥʥʳʡ ʢʘʪʠʦʥʘʤʠ ʥʠʟʠʥʥʳʡ. ʇʨʠ ʜʝʩʦʨʙʮʠʠ ʚʣʘʛʠ ʚ 

ʝʛʦ ʦʙʲʝʤʝ ʦʪʩʫʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷ, ʚʳʟʳʚʘʶʱʠʝ ʥʝʦʜʥʦʨʦʜʥʦʝ ʘʛʨʝʛʠʨʦʚʘʥʠʝ 

ʠ ʣʦʢʘʣʴʥʳʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ: ʥʠʟʢʘʷ ʜʠʩʩʦʮʠʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʠ 



62 
 

ʧʦʚʳʰʝʥʥʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʦʪʥʳʭ ʩʪʨʫʢʪʫʨ ʟʘ 

ʩʯʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʨʝʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ.  

ɺ ʥʠʟʠʥʥʦʤ ʪʦʨʬʝ ʧʨʦʠʩʭʦʜʠʪ ʢʦʤʧʘʢʪʥʦ-ʢʦʘʛʫʣʷʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʨʝʟ ʧʦʣʠʚʘʣʝʥʪʥʳʝ ʢʘʪʠʦʥʳ. ʀʤʝʝʪ 

ʤʝʩʪʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʩʘʜʢʝ. ʂʘʧʠʣʣʷʨʥʦʝ ʜʘʚʣʝʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ 

ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥʘʭ ʩʬʦʨʤʦʚʘʥʥʦʛʦ ʢʫʩʢʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʳʡ 

ʩʜʚʠʛ ʠ ʨʘʟʨʳʚ ʩʣʘʙʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʪʦʨʬʘ ʠ ʧʦʷʚʣʝʥʠʝ 

ʤʠʢʨʦʪʨʝʱʠʥ [86].  

ʇʨʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʛʦ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʠ ʪʠʧʘ ʪʦʨʬʘ, 

ʟʦʣʴʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʪʦʨʬʝ ʛʫʤʠʥʦʚʳʭ 

ʠ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʳʭ ʚʝʱʝʩʪʚ (ʪʘʙʣʠʮʘ 2.1) [86]. 

 

ʊʘʙʣʠʮʘ 2.1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʳʨʴʷ ʧʦ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʷʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ (ɻʂ) ʠ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʳʭ ʚʝʱʝʩʪʚ (ʃɻ) 

ʂʘʪʝʛʦʨʠʷ 
ʆʪʥʦʰʝʥʠʝ 

ɻʂ/ʃɻ 

ɻʨʫʧʧʘ ʪʦʨʬʘ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(ʢʠʩʣʦʪʥʦʩʪʴ ʨʅ ʠ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ R) 

ʇʨʦʯʥʘʷ ʄʝʥʝʝ 1,5 

ɺʝʨʭʦʚʦʡ ʠ ʧʝʨʝʭʦʜʥʳʡ: ʤʦʭʦʚʘʷ, ʪʨʘʚʷʥʦ-

ʤʦʭʦʚʘʷ, ʪʨʘʚʷʥʘʷ (pH=2,8ï3,8; 20Ò RÒ 35). 

ʅʠʟʠʥʥʳʡ: ʪʨʘʚʷʥʦ-ʤʦʭʦʚʘʷ, ʤʦʭʦʚʘʷ (pH=2,8ï

3,8; 10Ò RÒ 20). 

ʉʨʝʜʥʝʧʨʦʯʥʘʷ 1,5ï2,0 

ɺʝʨʭʦʚʦʡ ʠ ʧʝʨʝʭʦʜʥʳʡ: ʜʨʝʚʝʩʥʦ-ʤʦʭʦʚʘʷ, 

ʪʨʘʚʷʥʦ-ʤʦʭʦʚʘʷ, ʜʨʝʚʝʩʥʦ-ʪʨʘʚʷʥʘʷ (pH=3,8ï

4,5; 35Ò RÒ 50). 

ʅʠʟʠʥʥʳʡ: ʪʨʘʚʷʥʘʷ, ʜʨʝʚʝʩʥʦ-ʪʨʘʚʷʥʘʷ, 

ʜʨʝʚʝʩʥʦ-ʤʦʭʦʚʘʷ (ʨH=3,8ï5,0; 20Ò RÒ 30). 

ʅʠʟʢʦʧʨʦʯʥʘʷ ɹʦʣʝʝ 2,0 

ɺʝʨʭʦʚʦʡ ʠ ʧʝʨʝʭʦʜʥʳʡ: ʜʨʝʚʝʩʥʘʷ, ʜʨʝʚʝʩʥʦ-

ʪʨʘʚʷʥʘʷ (pH=4,5ï5,2; RÓ50). 

ʅʠʟʠʥʥʳʡ: ʪʨʘʚʷʥʘʷ, ʜʨʝʚʝʩʥʦ-ʪʨʘʚʷʥʘʷ, 

ʜʨʝʚʝʩʥʦ-ʤʦʭʦʚʘʷ, ʜʨʝʚʝʩʥʘʷ (pH=4,5ï5,5; 

R Ó 30). 

 

ʃʫʯʰʠʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʩʪʠʛʘʝʤʦʡ ʧʨʦʯʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʚʝʨʭʦʚʦʡ ʠ 

ʧʝʨʝʭʦʜʥʳʡ ʪʦʨʬ ʩʦ ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ 20ï35 % ʠ ʥʠʟʠʥʥʳʡ ʪʦʨʬ ʩʦ 
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ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ 10ï20 %. ʋʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʚʝʜʝʪ ʢ 

ʫʭʫʜʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʛʦ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ. 

ɺʝʩʴ ʦʧʳʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʙʳʣ ʦʪʦʙʨʘʞʝʥ ʚ ɻʆʉʊ ʈ 

51062-2011 [87], ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʳʨʴʶ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʩʢʘ: ʟʦʣʴʥʦʩʪʴ ʥʝ ʙʦʣʝʝ 23 %; ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʜʣʷ 

ʥʠʟʠʥʥʦʛʦ ʪʦʨʬʘ ʥʝ ʤʝʥʝʝ 15 %, ʜʣʷ ʚʝʨʭʦʚʦʛʦ  ʥʝ ʤʝʥʝʝ 20 %; 

ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʪʦʨʦʥʥʠʤʠ ʛʦʨʶʯʠʤʠ ʧʨʠʤʝʩʷʤʠ (ʢʫʩʢʠ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 25 

ʤʤ) ʜʣʷ ʥʠʟʠʥʥʦʛʦ ʪʦʨʬʘ   ʥʝ ʙʦʣʝʝ 20 %, ʜʣʷ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʘ  ʥʝ ʙʦʣʝʝ 

10 %. ʊʘʢʞʝ ʝʩʪʴ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʦ ʚʠʜʫ ʪʦʨʬʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʩʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2.2. 

 

ʊʘʣʠʮʘ 2.2 ï ɺʠʜʳ ʪʦʨʬʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʩʢʘ 

ɺʠʜ ʪʦʨʬʘ 
ʊʠʧ ʟʘʣʝʞʠ 

ɺʝʨʭʦʚʦʡ ʇʝʨʝʭʦʜʥʳʡ ʥʠʟʠʥʥʳʡ 

ʆʩʦʢʦʚʳʡ  + + 

ʆʩʦʢʦʚʦ-ʛʠʧʥʦʚʳʡ   + 

ɻʠʧʥʦʚʳʡ  + + 

ʉʬʘʛʥʦʚʳʡ  + + 

ʆʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ  + + 

ʐʝʡʭʮʝʨʠʝʚʳʡ + +  

ʉʦʩʥʦʚʦ-ʧʫhʠʮʝʚʳʡ +   

ʇʫʰʠʮʝʚʳʡ +   

ʇʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ +   

ʐʝʡʭʮʝʨʠʝʚʦ-ʩʬʘʛʥʦʚʳʡ +   

ʌʫʩʢʫʤ +   

ʄʘʛʝʣʣʘʥʠʢʫʤ +   

ʂʦʤʧʣʝʢʩʥʳʡ +   

ʉʬʘʛʥʦʚʦ-ʤʦʯʘʞʠʥʥʳʡ +   

ʉʪʝʧʝʥʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʜʠʩʧʝʨʩʥʦʩʪʴ ʥʝʨʘʟʨʳʚʥʦ 

ʩʚʷʟʘʥʳ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʧʨʝʜʝʣʴʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʩʜʚʠʛʘ [88]. ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ  ʪʦʨʬʘ 
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ʚʦʟʨʘʩʪʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʜʚʠʛʫ, ʠ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ 

ʜʠʩʧʝʨʩʥʦʩʪʠ. ʅʘ ʧʣʦʪʥʦʩʪʴ ʬʦʨʤʦʚʘʥʥʦʛʦ ʪʦʨʬʘ ʚʣʠʷʶʪ ʜʠʩʧʝʨʩʥʦʩʪʴ, 

ʫʩʣʦʚʠʷ ʬʦʨʤʦʚʘʥʠʷ ʠ ʠʩʭʦʜʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ. ʋ ʙʦʣʝʝ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʦʛʦ ʪʦʨʬʘ ʥʘ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ ʩʫʰʢʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʧʣʦʪʥʦʩʪʠ. ʀʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʜʠʩʧʝʨʩʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʧʨʦʧʫʩʢʘʥʠʠ ʪʦʨʬʘ ʯʝʨʝʟ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʠʩʭʦʜʥʦʡ ʚʣʘʛʠ ʪʦʨʬʘ 

ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʢʦʥʝʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ   

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʪʠʚʥʳʭ ʬʦʨʤʦʚʘʪʝʣʝʡ; ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʤʫʥʜʰʪʫʯʥʦʛʦ 

ʩʧʦʩʦʙʘ ʬʦʨʤʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ 82 84 %.  

ʇʨʦʯʥʦʩʪʴ ʬʦʨʤʦʚʘʥʥʦʛʦ ʪʦʨʬʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʜʠʩʧʝʨʩʥʦʩʪʠ. ʇʝʨʝʤʝʰʠʚʘʥʠʝ ï ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʧʦʣʫʯʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ, ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʨʘʟʣʦʞʠʚʰʝʡʩʷ ʯʘʩʪʠ, ʷʚʣʷʶʱʝʡʩʷ ʘʨʤʘʪʫʨʥʳʤ ʢʘʨʢʘʩʦʤ 

ʙʫʜʫʱʝʡ ʬʦʨʤʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [86]. ʄʝʭʘʥʠʯʝʩʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʪʦʨʬʘ ï 

ʵʪʦ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʪʚʝʨʜʦʡ ʬʘʟʳ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʥʦʡ ʩʠʩʪʝʤʳ ʩ 

ʧʝʨʝʭʦʜʦʤ ʚ ʚʷʟʢʦ-ʧʣʘʩʪʠʯʥʦʝ ʩʦʩʪʦʷʥʠʝ [89]. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʩʚʦʡʩʪʚ ʬʦʨʤʫʝʤʦʩʪʠ ʪʦʨʬʘ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʨʘʪʥʦʩʪʠ ʧʨʦʧʫʩʢʘʥʠʷ ʯʝʨʝʟ ʥʝʝ ʩʳʨʴʷ. ʆʜʥʘʢʦ ʠʤʝʝʪʩʷ ʧʨʝʜʝʣ 

ʢʨʘʪʥʦʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʜʦʩʪʠʞʝʥʠʝʤ ʥʝ ʠʟʤʝʥʷʶʱʝʡʩʷ 

ʚʝʣʠʯʠʥʳ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 6 000 ï 7 000 ʩʤ
2
/ʛ [89, 90]. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʬʦʨʤʫʝʤʦʩʪʠ ʧʦ ʚʣʘʛʝ ʩʦʩʪʘʚʣʷʝʪ 40 45 

%, ʘ ʨʝʘʣʴʥʳʡ ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ  78ï80% 

[91]. 

ɺʝʨʭʦʚʦʡ ʪʦʨʬ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʙʦʣʝʝ 

ʧʣʘʩʪʠʯʝʥ, ʯʝʤ ʥʘʩʳʱʝʥʥʳʡ ʢʘʪʠʦʥʘʤʠ ʥʠʟʠʥʥʳʡ. ʇʨʠ ʜʝʩʦʨʙʮʠʠ ʚʣʘʛʠ ʚ 

ʝʛʦ ʦʙʲʝʤʝ ʦʪʩʫʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷ, ʚʳʟʳʚʘʶʱʠʝ ʣʦʢʘʣʴʥʳʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ. ɺ 

ʥʠʟʠʥʥʦʤ ʞʝ ʪʦʨʬʝ ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʨʝʟ ʧʦʣʠʚʘʣʝʥʪʥʳʝ ʢʘʪʠʦʥʳ, ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥʘʭ ʢʫʩʢʘ 

ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ 
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ʤʠʢʨʦʪʨʝʱʠʥ [33]. ʇʦʵʪʦʤʫ ʥʘʠʣʫʯʰʠʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʦʨʤʫʝʤʦʩʪʠ, 

ʷʚʣʷʝʪʩʷ ʚʝʨʭʦʚʦʡ ʪʦʨʬ, ʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥ 

ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʘʯʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ w = 82ï84 % ʠ ʩʪʝʧʝʥʴ 

ʨʘʟʣʦʞʝʥʠʷ R = 25ï35 %. 

 

2.2. ʊʨʝʙʦʚʘʥʠʷ ʢ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʛʦʪʦʚʦʤʫ ʢʫʩʢʦʚʦʤʫ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʤʫ ʪʦʧʣʠʚʫ 

ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʡ ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ; 

ï ʩʦʭʨʘʥʝʥʠʝ ʢʫʩʢʦʤ ʧʨʠʜʘʥʥʦʡ ʤʫʥʜʰʪʫʢʦʤ ʬʦʨʤʳ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʡ ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʣʦʪʥʦʩʪʴʶ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʩʪʘʜʠʠ ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʛʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʤʠʢʨʦʜʝʬʝʢʪʦʚ ʠ ʪʨʝʱʠʥ ʧʦʩʣʝ ʬʦʨʤʦʚʘʥʠʷ ʠ ʩʫʰʢʠ. 

ʉʦʭʨʘʥʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʬʦʨʤʳ, ʟʘʜʘʥʥʦʡ ʤʫʥʜʰʪʫʢʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝʤ ʢʨʦʰʠʤʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʴʶ ʥʘ ʠʟʛʠʙ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʚʦʜʠʪʴ 

ʧʦʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʯʝʨʝʟ ʦʙʲʝʤ:  

ï ʜʣʷ ʢʫʩʢʘ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ï ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʨʘʟʤʝʨʦʚ;  

ï ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʫʩʦʢ ʥʝ ʠʤʝʝʪ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ï ʩ ʧʦʤʦʱʴʶ 

ʚʦʣʶʤʝʥʦʤʝʪʨʘ, ʤʝʪʦʜʦʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ ʠʣʠ ʧʫʪʝʤ ʟʘʩʳʧʢʠ 

ʤʝʣʢʠʤ ʧʝʩʢʦʤ [8]. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤʥʳʡ-ʚʝʩʦʚʦʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠ ʤʘʩʩʳ ʢʫʩʢʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʯʠʩʣʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ [92]. 

ɺʦʣʶʤʝʥʦʤʝʪʨ ï ʵʪʦ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʩʦʩʫʜ ʩ ʩʦʦʙʱʘʶʱʝʡʩʷ ʤʝʨʥʦʡ 

ʪʨʫʙʢʦʡ, ʢʦʪʦʨʳʡ ʟʘʧʦʣʥʷʝʪʩʷ ʦʙʝʟʚʦʞʝʥʥʳʤ ʢʝʨʦʩʠʥʦʤ. ɺ ʚʦʣʶʤʝʥʦʤʝʪʨ 

ʧʦʤʝʰʘʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʧʠʪʘʥʥʳʡ ʚ ʢʝʨʦʩʠʥʝ ʠ ʚʟʚʝʰʝʥʥʳʡ ʦʙʨʘʟʝʮ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʠ ʧʦ ʨʘʟʥʦʩʪʠ ʦʪʤʝʪʦʢ ʫʨʦʚʥʝʡ ʞʠʜʢʦʩʪʠ ʚ ʤʝʨʥʦʡ ʪʨʫʙʢʝ 



66 
 

ʦʧʨʝʜʝʣʷʶʪ ʦʙʲʝʤ ʦʙʨʘʟʮʘ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠ ʧʣʦʪʥʦʩʪʴ. ʆʙʝʟʚʦʞʝʥʥʳʡ 

ʢʝʨʦʩʠʥ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘʙʫʭʘʥʠʷ ʚ ʥʝʤ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʜʘʞʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʝʰʥʝʛʦ ʦʙʲʝʤʘ [92, 93]. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʚʦʣʶʤʝʥʦʤʝʪʨ 

ɿʝʛʝʨʘ, ʨʘʙʦʪʘʶʱʠʡ ʧʦ ʧʨʠʥʮʠʧʫ ʚʳʪʝʩʥʝʥʠʷ ʞʠʜʢʦʩʪʠ (ʟʘʢʦʥʫ ɸʨʭʠʤʝʜʘ) ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʪʝʢʣʷʥʥʳʡ ʩʦʩʫʜ ʩ ʰʠʨʦʢʠʤ ʛʦʨʣʦʤ ʠ ʧʨʠʪʝʨʪʦʡ 

ʧʨʦʙʢʦʡ, ʚ ʢʦʪʦʨʫʶ ʚʩʪʘʚʣʝʥʘ ʥʝʙʦʣʴʰʘʷ ʪʨʫʙʢʘ ʩ ʰʘʨʦʦʙʨʘʟʥʳʤ ʚʟʜʫʪʠʝʤ. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʦʩʫʜʘ ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ ʢʨʘʥʘ: ʦʜʠʥ ï ʜʣʷ ʩʧʫʩʢʘ ʞʠʜʢʦʩʪʠ; 

ʚʪʦʨʦʡ ʩʦʝʜʠʥʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʟʠʥʦʚʦʡ ʪʨʫʙʢʠ ʩ ʙʶʨʝʪʢʦʡ, ʠʤʝʶʱʝʡ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʰʘʨʦʦʙʨʘʟʥʦʡ ʚʟʜʫʪʠʝ, ʘ ʥʘ ʢʦʥʮʝ ʙʶʨʝʪʢʠ ʨʘʩʧʦʣʦʞʝʥʘ 

ʨʝʟʠʥʦʚʘʷ ʪʨʫʙʢʘ [93].  

ʄʝʪʦʜ ʟʘʩʳʧʢʠ ʚ ʧʝʩʦʢ ï ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʚʦʣʶʤʝʥʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʚʤʝʩʪʦ ʢʝʨʦʩʠʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʝʩʦʢ ï ʦʯʠʱʝʥʥʳʡ, 

ʚʳʩʫʰʝʥʥʳʡ ʠ ʧʨʦʩʝʷʥʥʳʡ ʯʝʨʝʟ ʩʠʪʘ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ 0,25 ʤʤ [92]. 

ʉʫʱʝʩʪʚʦʚʘʣ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʙʫʨʘ, 

ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʨʝʛʠʩʪʨʘʮʠʶ ʨʘʩʩʝʷʥʥʦʛʦ ʛʘʤʤʘ- ʠʟʣʫʯʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʨʚʠʯʥʳʭ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʠʩʪʦʯʥʠʢʘ ʩ 

ʵʣʝʢʪʨʦʥʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʟʤʝʨʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʦʩʥʦʚʘʥʦ ʥʘ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʢʪʨʦʥʦʚ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʧʣʦʪʥʦʩʪʴʶ ʚʝʱʝʩʪʚʘ [92]. 

ʇʨʦʯʥʦʩʪʴ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʝʤ ʠʩʧʳʪʘʥʠʷ ʥʘ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʧʨʝʩʩʝ ʣʠʙʦ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʨʦʰʠʤʦʩʪʠ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʦʚ ʜʣʷ ʠʩʧʳʪʘʥʠʷ 

ʦʙʨʘʟʮʦʚ ʥʘ ʠʟʛʠʙʥʫʶ ʧʨʦʯʥʦʩʪʴ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ:  

ï ʥʘʣʠʯʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʧʨʠ  

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʫʯʥʦʛʦ ʧʨʠʚʦʜʘ;  

ï ʥʘʣʠʯʠʝ ʫʜʘʨʘ ʚ ʩʚʷʟʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʰʪʦʢʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ;  
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ï  ʥʠʟʢʘʷ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʛʠʙʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʦ 

ʜʘʚʣʝʥʠʶ ʞʠʜʢʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʚʩʣʝʜʩʪʚʠʝ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʛʠʜʨʦʩʠʩʪʝʤʳ. 

ʂʨʦʰʠʤʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʯʘʩʪʠʯʥʦ 

ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʢʨʦʰʢʫ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʡ ʠ ʜʝʡʩʪʚʠʝʤ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʟʘʛʨʫʟʢʠ ʠʩʧʳʪʳʚʘʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʚʦ ʚʨʘʱʘʶʱʠʡʩʷ ʙʘʨʘʙʘʥ ʩ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʦʡ ʚ ʨʘʟʨʝʟʝ ʩ 

ʨʘʟʜʝʣʝʥʠʝʤ ʢʫʩʢʦʚ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ ʠ ʙʦʣʝʝ 25 ʤʤ [92, 93]. ʄʝʭʘʥʠʯʝʩʢʘʷ 

ʧʨʦʯʥʦʩʪʴ ʢʫʩʢʦʚ ʥʘ ʠʩʪʠʨʘʥʠʝ (ʠʩʪʠʨʘʝʤʦʩʪʴ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

˜̉ Ͻρππ Ϸȟ                                              (2.1) 

ʛʜʝ ά  ï ʤʘʩʩʘ ʢʫʩʢʦʚ ʪʦʨʬʘ ʜʦ ʟʘʛʨʫʟʢʠ ʚ ʙʘʨʘʙʘʥ, ʢʛ; ά  ï ʤʘʩʩʘ ʢʫʩʢʦʚ 

ʪʦʨʬʘ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ (ʙʝʟ ʤʝʣʦʯʠ, ʢʨʦʰʢʠ), ʢʛ. 

ʇʣʦʪʥʦʩʪʴ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʩʪʘʜʠʠ ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʛʠ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʤʠʢʨʦʜʝʬʝʢʪʦʚ ʠ ʪʨʝʱʠʥ ʧʦʩʣʝ ʬʦʨʤʦʚʘʥʠʷ ʠ ʩʫʰʢʠ, 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʪʝʧʣʦʪʚʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʜʦʣʞʥʘ 

ʩʦʩʪʘʚʣʷʪʴ 750ï1 100 ʢʛ/ʤ
3  

[94]. 

ʇʨʦʯʥʦʩʪʴʶ ʥʘ ʠʟʛʠʙ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 3,5ï

4,5 ʄʇʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʚʦʜʠʪʴ ʧʦʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ 

[94]. 

 

2.3. ʂʦʥʩʪʨʫʢʮʠʠ ʰʥʝʢʦʚʳʭ ʧʨʝʩʩʦʚ ʠ ʠʭ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ  

 

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ 

ʤʘʰʠʥ, ʣʫʯʰʠʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʩʪʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʢʘʯʝʩʪʚʘ 

ʧʦʣʫʯʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʷʚʣʷʝʪʩʷ ʰʥʝʢʦʚʳʡ ʬʦʨʤʦʚʘʪʝʣʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʦʜʥʦʰʥʝʢʦʚʳʝ 

ʧʨʝʩʩʳ, ʚ ʢʘʯʝʩʪʚʝ ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʶʪʩʷ 

ʜʠʘʤʝʪʨ ʰʥʝʢʘ  D ʠ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʰʥʝʢʘ ʢ ʝʛʦ ʜʠʘʤʝʪʨʫ ï 

L/D. ʄʦʜʝʣʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʜʥʦʰʥʝʢʦʚʳʭ ʧʨʝʩʩʦʚ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʪʝʨʤʦʧʣʘʩʪʦʚ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʩ ʦʪʥʦʰʝʥʠʝʤ 
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ʜʣʠʥʳ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʰʥʝʢʘ ʢ ʜʠʘʤʝʪʨʫ L/D ʨʘʚʥʳʤ 20, 25 ʠ 30. ɼʣʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʰʥʝʢʦʚʳʭ ʤʘʰʠʥ ʦʪʥʦʰʝʥʠʝ L/D ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʦ ʜʦ 35 

ʠʣʠ 40. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʤʘʰʠʥʳ ʩ ʦʪʥʦʰʝʥʠʝʤ L/D 

ʨʘʚʥʳʤ 20 ʠ 25, ʦʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʦʪʥʦʰʝʥʠʷ L/D ʜʦ 30 35, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʰʥʝʢʘ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʰʥʝʢʦʚʳʭ ʤʘʰʠʥ (ʧʨʝʩʩʦʚ) [77]. ʐʥʝʢʦʚʳʝ ʤʝʭʘʥʠʟʤʳ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʦʨʤʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ 

ʨʘʟʣʠʯʥʦʛʦ ʩʳʨʴʷ. 

ʆʜʥʦʰʥʝʢʦʚʳʝ ʚʘʨʠʘʥʪʳ ʧʦʣʫʯʠʣʠ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʫʭʰʥʝʢʦʚʳʤʠ ʚ ʩʚʷʟʠ ʩ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʧʨʦʩʪʦʪʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ,  ʫʤʝʥʴʰʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʥʘ ʧʦʜʰʠʧʥʠʢʠ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʚʦʜʘ, ʘ 

ʪʘʢʞʝ ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʧʨʦʚʝʨʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ɺ ʦʜʥʦʰʥʝʢʦʚʦʤ 

ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʥʝʥʠʷ ʚʝʩʴ ʢʘʥʘʣ ʰʥʝʢʘ ʟʘʧʦʣʥʝʥ ʤʘʪʝʨʠʘʣʦʤ, ʧʦʵʪʦʤʫ 

ʚʦʟʥʠʢʘʶʪ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ, ʯʝʤ ʚ 

ʜʚʫʭʰʥʝʢʦʚʦʤ ʵʢʩʪʨʫʜʝʨʝ [78]. 

ɺ ʰʥʝʢʦʚʳʭ ʧʨʝʩʩʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʯʝʪʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ: 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʨʝʟʘʥʠʝ-ʧʝʨʝʪʠʨʘʥʠʝ-ʨʘʟʜʘʚʣʠʚʘʥʠʝ, 

ʩʞʘʪʠʝ, ʛʦʤʦʛʝʥʠʟʘʮʠʷ ʠ ʬʦʨʤʦʚʘʥʠʝ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʠ 

ʧʨʦʜʚʠʞʝʥʠʠ ʪʦʨʬʘ ʦʪ ʟʘʛʨʫʟʦʯʥʦʡ ʚʦʨʦʥʢʠ ʢ ʬʦʨʤʫʶʱʝʤʫ ʤʫʥʜʰʪʫʢʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʝʨʝʨʘʙʦʪʘʥʥʳʡ ʪʦʨʬ 

ʧʨʠʥʠʤʘʝʪ ʩʚʦʡʩʪʚʘ ï ʘʤʦʨʬʥʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ, ʘ ʧʦʩʣʝ ʬʦʨʤʦʚʘʥʠʷ ʠ 

ʩʫʰʢʠ ï ʧʨʦʯʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ. ʇʨʠʯʝʤ ʪʦʨʬ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ 

ʤʘʪʝʨʠʘʣ, ʧʦʧʘʚʰʠʡ ʚ ʟʘʛʨʫʟʦʯʥʫʶ ʚʦʨʦʥʢʫ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ, ʧʦʩʪʝʧʝʥʥʦ 

ʧʨʦʜʚʠʛʘʷʩʴ ʧʦ ʥʘʧʦʨʥʦʡ ʪʨʫʙʝ ʢ ʤʫʥʜʰʪʫʢʫ, ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ, ʧʨʠʦʙʨʝʪʘʷ ʚʩʝ ʙʦʣʴʰʫʶ ʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦ ʜʠʩʧʝʨʩʥʦʩʪʠ ʠ 

ʚʣʘʛʝ [95]. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʤʦʱʥʦʩʪʴ, ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ 

ʵʥʝʨʛʠʠ ʠ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʟʘʚʠʩʷʪ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʪ ʩʪʝʧʝʥʠ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʦʤʘʩʩʳ [96, 97]. 
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ʂʦʥʩʪʨʫʢʮʠʶ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʫʩʣʦʚʥʦ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʟʦʥʳ (ʨʠʩʫʥʦʢ 2.1): ʟʦʥʘ ʟʘʛʨʫʟʢʠ, ʟʦʥʘ ʩʞʘʪʠʷ ʠ 

ʟʦʥʘ ʬʦʨʤʦʚʘʥʠʷ. 

 

ʈʠʩʫʥʦʢ 2.1 ï ʂʦʥʩʪʨʫʢʮʠʷ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ 

 

ʇʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʥʘʯʠʥʘʝʪ ʨʘʩʪʠ ʚ ʟʦʥʝ ʟʘʛʨʫʟʢʠ ʠ ʨʘʩʪʝʪ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʜʣʠʥʳ ʰʥʝʢʘ. ʅʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʧʣʦʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʦʥʝ ʬʦʨʤʦʚʘʥʠʷ. ʇʨʦʯʥʦʩʪʴ ʬʦʨʤʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʜʘʥʥʳʤ [78] ʥʘʯʠʥʘʝʪ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʚ ʟʦʥʝ ʟʘʛʨʫʟʢʠ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʠ ʚ ʟʦʥʝ ʬʦʨʤʦʚʘʥʠʷ, ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘʪʫʭʘʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʩʣʝ ʰʥʝʢʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʬʦʨʤʫʶʱʠʝ ʤʫʥʜʰʪʫʢʠ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʜʠʘʤʝʪʨʘ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʫʧʣʦʪʥʝʥʠʝ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʬʦʨʤʦʚʘʥʠʝ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʫʥʜʰʪʫʢʦʚ ʥʘ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʝ, ʢʘʢ ʫʞʝ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ (ʛʣʘʚʘ 1), ʚʦʟʤʦʞʥʦ ʦʩʝʚʦʝ ʠ ʨʘʜʠʘʣʴʥʦʝ (ʨʠʩʫʥʦʢ 2.2). 

 

 

ʘ 

 

ʙ 

 

ʈʠʩʫʥʦʢ 2.2 ï ɺʘʨʠʘʥʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʫʥʜʰʪʫʢʦʚ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ 

ʤʘʰʠʥʳ: ʘ  ʦʩʝʚʦʝ; ʙ  ʨʘʜʠʘʣʴʥʦʝ 
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ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ  ʆʧʝʡʢʦ ʌ.ɸ., ʥʘʧʦʨ, ʨʘʟʚʠʚʘʝʤʳʡ ʰʥʝʢʦʤ [19, 98]: 

„ τ“ρ †,                                            (2.2) 

ʛʜʝ R, L ʠ S ï ʥʘʨʫʞʥʳʡ ʨʘʜʠʫʩ, ʜʣʠʥʘ ʥʘʧʦʨʥʦʡ ʯʘʩʪʠ, ʰʘʛ ʚʠʪʢʦʚ ʰʥʝʢʘ; 

† ï ʪʘʥʛʝʥʮʠʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʫʭʘ. 

ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʦʨʘ, 

ʨʘʟʚʠʚʘʝʤʦʛʦ ʰʥʝʢʦʤ ʦʪ ʰʘʛʘ ʚʠʪʢʦʚ ʰʥʝʢʘ, ʠʤʝʝʪ ʧʘʨʘʙʦʣʠʯʝʩʢʫʶ ʬʦʨʤʫ ʩ 

ʭʘʨʘʢʪʝʨʥʳʤ ʵʢʩʪʨʝʤʫʤʦʤ. ʇʦʵʪʦʤʫ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʥʘʧʦʨ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪ ʧʨʠ ʫʩʣʦʚʠʠ 

π,                                                     (2.3) 

ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʚ (2.2) ʠ ʧʨʠʨʘʚʥʷʚ ʧʨʦʠʟʚʦʜʥʫʶ ʥʫʣʶ, ʧʦʣʫʯʠʤ: 

τ“
Ͻ
“
Ͻ
† π ,                                  (2.4) 

ʀʟ (2.4) ʆʧʝʡʢʦ ʌ.ɸ. ʧʦʣʫʯʠʣ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʜʠʫʩʘ R ʠ 

ʰʘʛʘ S ʚʠʪʢʦʚ ʰʥʝʢʘ: 

Ὓ Ὑ,                                                  (2.5) 

ʅʘ ʧʨʘʢʪʠʢʝ [12, 77, 78, 84] ʰʘʛ ʚʠʪʢʦʚ ʰʥʝʢʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

 ̅  ̏ ʝʛʦ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ Dʰ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʜʦʨʦʞʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʯʝʥʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʜʦʩʪʠʛʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʥʝʢʦʚ ʩ ʧʝʨʝʤʝʥʥʳʤ ʰʘʛʦʤ [84]. ɺ ʟʦʥʝ 

ʟʘʛʨʫʟʢʠ, ʛʜʝ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʩʚʦʡʩʪʚʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ, ʦʧʪʠʤʘʣʴʥʳʤ 

ʩʯʠʪʘʝʪʩʷ ʰʘʛ ʚʠʪʢʦʚ 0,8Dʰ, ʘ ʚ ʟʦʥʝ ʬʦʨʤʦʚʘʥʠʷ, ʛʜʝ ʥʘʠʙʦʣʴʰʘʷ ʦʩʝʚʘʷ 

ʥʘʛʨʫʟʢʘ ʥʘ ʚʠʪʢʠ, ʦʧʪʠʤʘʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ ʰʘʛ ʚʠʪʢʦʚ 0,5D .h 

ʇʦʜʩʪʘʚʣʷʷ (2.5) ʚ (2.2) ʤʘʢʩʠʤʘʣʴʥʳʡ ʥʘʧʦʨ, ʨʘʟʚʠʚʘʝʤʳʡ ʰʥʝʢʦʤ: 

„ τ“ ρ † τ“ρ † ς“ † “†
̙

 .   (2.6) 

ʇʨʦʬʝʩʩʦʨʦʤ ʉʦʣʦʧʦʚʳʤ ʉ.ɻ. ʚ 1946 ʛʦʜʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʨʴ 

ʥʘʧʦʨʘ ʚ ʰʥʝʢʦʚʳʭ ʬʦʨʤʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʩʪʠʣʦʯʥʳʭ ʤʘʰʠʥ ʙʳʣ ʚʧʝʨʚʳʝ 

ʧʨʠʤʝʥʝʥ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ ʘʜʝʢʚʘʪʥʦʩʪʴ 
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ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʧʨʠ ʨʘʩʭʦʞʜʝʥʠʠ ʩ ʦʧʳʪʥʳʤʠ ʜʘʥʥʳʤʠ ʚ ʧʨʝʜʝʣʘʭ 

ʪʦʯʥʦʩʪʠ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ [99]. 

ʇʦ ʤʥʝʥʠʶ ʉʦʣʦʧʦʚʘ ʉ.ɻ. ʟʘ ʦʩʥʦʚʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʬʦʨʤʫʶʱʝʛʦ 

ʘʧʧʘʨʘʪʘ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʧʦʣʦʞʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʛʠʜʨʦʤʝʭʘʥʠʢʠ 

ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʪʝʣ. ɼʣʷ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ ʧʦ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʜʘʚʣʝʥʠʷ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʪʝʨʴ. ʇʝʨʚʳʝ ʚʦʟʥʠʢʘʶʪ ʦʪ ʧʨʠʜʘʥʠʷ ʪʝʣʫ 

ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʠ, ʘ ʚʪʦʨʳʝ ï ʦʪ ʥʘʣʠʯʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʤʝʩʪʥʳʭ ʠ ʧʦ 

ʜʣʠʥʝ ʪʨʫʙʦʧʨʦʚʦʜʘ [99]. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʬʦʨʤʫʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʩ ʨʘʜʠʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʤʫʥʜʰʪʫʢʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ: 

½ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʪʨʝʥʠʷ ʚ ʥʘʧʦʨʥʦʤ ʰʥʝʢʝ; 

½ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʚʦʨʦʪʫ ʧʦʪʦʢʘ ʥʘ 90Á; 

½ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʩʫʞʝʥʠʷ ʚ ʤʫʥʜʰʪʫʢʝ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʬʦʨʤʫʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʩ ʦʩʝʚʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʤʫʥʜʰʪʫʢʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ: 

½ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʪʨʝʥʠʷ ʚ ʥʘʧʦʨʥʦʤ ʰʥʝʢʝ; 

½ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʩʫʞʝʥʠʷ ʚ ʤʫʥʜʰʪʫʢʝ [99]. 

ɼʣʷ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʨʘʩʩʫʞʜʝʥʠʷ. 

ʅʘʧʦʨ, ʩʦʟʜʘʚʘʝʤʳʡ ʰʥʝʢʦʤ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʧʦʪʝʨʠ ʧʦ ʜʣʠʥʝ ʤʫʥʜʰʪʫʢʘ „, 

ʦʪʚʝʯʘʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʬʦʨʤʦʚʘʥʠʝ ʢʫʩʢʘ, ʤʝʩʪʥʳʝ ʧʦʪʝʨʠ В„̍ ʥʘ 

ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ ʠ ʧʦʪʝʨʠ,  ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʠʜʘʥʠʷ ʩʢʦʨʦʩʪʠ 

ʪʦʨʬʦʤʘʩʩʝ ʧʨʠ ʚʳʭʦʜʝ ʝʝ ʠʟ ʤʫʥʜʰʪʫʢʘ „: 

„ „ В„̍ „,                                              (2.7) 

ʛʜʝ „ ï ʧʦʪʝʨʠ ʥʘʧʦʨʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʦ ʜʣʠʥʝ ʪʨʫʙʦʧʨʦʚʦʜʘ, „ ï ʥʘʧʦʨ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʠʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʪʦʨʬʦʤʘʩʩʝ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʤʫʥʜʰʪʫʢʘ. 

ʄʝʩʪʥʳʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ, ʩ ʫʯʝʪʦʤ ʬʦʨʤʫʣʳ ɺʝʡʩʙʘʭʘ [100]: 

„̍ ‒ ‒ , ʇʘ,                                      (2.8) 
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ʛʜʝ ‒ ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʝʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï

ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʫʞʝʥʠʶ; v ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʪʦʨʬʦʤʘʩʩʳ ʧʦʩʣʝ ʤʝʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʪ.ʝ. ï ʚ ʤʫʥʜʰʪʫʢʝ), ʤ/ʩ; ɟ ï 

ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʪʦʨʬʦʤʘʩʩʳ, ʢʛ/ʤ
3
. 

ʇʦʪʝʨʠ ʥʘʧʦʨʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʦ ʜʣʠʥʝ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʩʦʛʣʘʩʥʦ 

ʬʦʨʤʫʣʝ ɼʘʨʩʠ-ɺʝʡʩʙʘʭʘ: 

„ ʇ , ʇʘ ,                                            (2.9) 

ɚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʚʷʟʢʦ-ʧʣʘʩʪʠʯʥʦʡ ʩʨʝʜʳ ʦ ʧʦʚʝʨʭʥʦʩʪʴ ʤʫʥʜʰʪʫʢʘ 

(ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ɼʘʨʩʠ); l ï ʜʣʠʥʘ ʤʫʥʜʰʪʫʢʘ, ʤ; d ï ʜʠʘʤʝʪʨ ʤʫʥʜʰʪʫʢʘ, ʤ 

[100]. 

ʅʘʧʦʨ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʠʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʪʦʨʬʦʤʘʩʩʝ ʧʨʠ ʚʳʭʦʜʝ ʠʟ 

ʤʫʥʜʰʪʫʢʘ: 

„ , ʇʘ ,     (2.10) 

ʛʜʝ v ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʦʨʬʦʤʘʩʩʳ ʢʘʢ ʚ ʤʫʥʜʰʪʫʢʝ, ʪʘʢ ʠ ʧʨʠ 

ʚʳʭʦʜʝ ʠʟ ʤʫʥʜʰʪʫʢʘ, ʤ/ʩ [100, 101]. 

ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʟʘʤʝʯʘʥʠʝ: ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʦʨʬʦʤʘʩʩʳ 

ʧʨʠ ʚʭʦʜʝ ʚ ʤʫʥʜʰʪʫʢ, ʚ ʤʫʥʜʰʪʫʢʝ ʠ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʤʫʥʜʰʪʫʢʘ ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ ʨʘʟʣʠʯʘʶʪʩʷ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʨʘʟʣʠʯʠʝ ʥʝʩʫʱʝʩʪʚʝʥʥʦʝ, ʥʘʤʠ ʧʨʠʥʷʪʦ 

ʜʦʧʫʱʝʥʠʝ ʦʙ ʠʭ ʨʘʚʝʥʩʪʚʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʦʨʬʦʤʘʩʩʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʦʪʝʨʴ ʥʘʧʦʨʘ, ʨʘʟʚʠʚʘʝʤʦʛʦ ʰʥʝʢʦʤ 

ʩʣʝʜʫʶʱʝʝ: 

„ „ В„̍ „ ʇ Вʁ ʇ Вʁ ρ, ʇʘ,      (2.11) 

ʛʜʝ Вʁ ï ʩʫʤʤʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʘ ʚʩʝʤ ʧʫʪʠ 

ʪʦʨʬʦʤʘʩʩʳ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʦʨʘ ʜʣʷ ʦʩʝʚʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʤʫʥʜʰʪʫʢʘ ʩ ʩʫʞʝʥʠʝʤ ʧʨʠʤʫʥʜʰʪʫʯʥʦʡ ʯʘʩʪʠ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

„
̙

ʇ ʁ ρ, ʇʘ                               (2.12) 
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ɺ ʩʣʫʯʘʝ ʨʘʜʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʫʥʜʰʪʫʢʘ ʤʝʩʪʥʳʝ ʧʦʪʝʨʠ 

ʥʘʧʦʨʘ ʙʫʜʫʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʠʟ ʧʦʪʝʨʴ ʥʘʧʦʨʘ ʥʘ ʧʦʚʦʨʦʪ ʧʦʪʦʢʘ ʪʦʨʬʦʤʘʩʩʳ 

ʥʘ 90Á ʠ ʧʦʪʝʨʴ ʥʘʧʦʨʘ ʥʘ ʩʫʞʝʥʠʝ ʤʫʥʜʰʪʫʢʘ: 

В„̍ „̐ ̏̃ „̒ ̔̇ ʁ ʁ ʁ ʁ ,          (2.13) 

ʛʜʝ ʁ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʚʦʨʦʪʫ; „̐ ̏ ̃ ï ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʥʘ 

ʧʦʚʦʨʦʪʝ ʧʦʪʦʢʘ; „̒ ̔ ̇ï ʧʦʪʝʨʠ  ʥʘʧʦʨʘ ʦʪ ʩʫʞʝʥʠʷ. 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

„ „ В„̍ „ „ „̐ ̏̃ „̒ ̔̇„ ʇ ʁ ʁ

                                                  ʇ ʁ ʁ ρ,                                     (2.14) 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʦʨʘ ʜʣʷ ʨʘʜʠʘʣʴʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʫʥʜʰʪʫʢʘ ʩ ʩʫʞʝʥʠʝʤ ʧʨʠʤʫʥʜʰʪʫʯʥʦʡ ʯʘʩʪʠ ʙʫʜʝʪ ʠʤʝʪʴ 

ʚʠʜ: 

„
̙

ʇ ʁ ʁ ρ, ʇʘ                       (2.15) 

ɸʥʘʣʠʟ ʫʨʘʚʥʝʥʠʡ (2.11) ʠ (2.14) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, 

ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʚʳʰʝ ʚ ʰʥʝʢʦʚʦʤ ʧʨʝʩʩʝ ʩ ʨʘʜʠʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʤʫʥʜʰʪʫʢʘ).  

ʊʘʥʛʝʥʮʠʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʫʭʘ † ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʚʷʟʢʦ-ʧʣʘʩʪʠʯʥʦʡ ʩʨʝʜʳ (ʪʦʨʬʦʤʘʩʩʳ) ʦ ʚʥʫʪʨʝʥʥʶʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʤʫʥʜʰʪʫʢʘ  ɚ ʜʣʷ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʘ ʩʦ ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ R = 

20 % ʠ ʚʣʘʛʦʡ w = 82,8 % ʠʟʤʝʥʷʶʪʩʷ ʦʪ 8,5 ʜʦ 10 ʢʇʘ ʠ ʦʪ 0,03 ʜʦ 0,09, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʪʝʧʝʥʝʡ ʧʝʨʝʨʘʙʦʪʢʠ [19]. 

ʇʝʨʝʭʦʜʥʘʷ ʟʦʥʘ ʤʝʞʜʫ ʤʫʥʜʰʪʫʢʦʤ ʠ ʥʘʧʦʨʥʦʡ ʯʘʩʪʴʶ ʰʥʝʢʘ ʤʦʞʝʪ 

ʠʤʝʪʴ ʬʦʨʤʫ ʨʝʟʢʦʛʦ, ʧʦʩʪʝʧʝʥʥʦʛʦ ʠ ʧʣʘʚʥʦʛʦ ʩʫʞʝʥʠʷ (ʨʠʩʫʥʦʢ 2.3) [100]. 
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ʈʠʩʫʥʦʢ 2.3 ï ɺʘʨʠʘʥʪʳ ʧʝʨʝʭʦʜʥʦʡ ʯʘʩʪʠ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ ʠ ʤʫʥʜʰʪʫʢʘ: 

ʘ ï ʨʝʟʢʦʝ ʩʫʞʝʥʠʝ; ʙ ï ʧʦʩʪʝʧʝʥʥʦʝ ʩʫʞʝʥʠʝ; ʚ ï ʧʣʘʚʥʦʝ ʩʫʞʝʥʠʝ 

 

ɺ ʩʣʫʯʘʝ ʣʶʙʦʛʦ ʩʫʞʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ ʤʝʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ:  

                                                    ʁ ‚ρ ,                                               (2.16) 

ʛʜʝ S2 ï ʧʣʦʱʘʜʴ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʤʫʥʜʰʪʫʢʘ, S1 ï ʧʣʦʱʘʜʴ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ 

ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ ʰʥʝʢʘ; ‚ɀ ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʷʛʯʝʥʠʷ ʩʫʞʝʥʠʷ. 

ɼʣʷ ʨʝʟʢʦʛʦ ʩʫʞʝʥʠʷ (ʨʠʩʫʥʦʢ 2.3 ʘ) ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʷʛʯʝʥʠʷ ʩʫʞʝʥʠʷ 

ʨʘʚʝʥ 0,5. ɺ ʩʣʫʯʘʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʩʫʞʝʥʠʷ (ʨʠʩʫʥʦʢ 2.3 ʙ) ʚʝʣʠʯʠʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʤʷʛʯʝʥʠʷ ʩʫʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʛʣʘ ʩʫʞʝʥʠʷ ɓ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʛʨʘʬʠʢʫ (ʨʠʩʫʥʦʢ 2.4), ʧʨʠʯʝʤ 

ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ɓ = 40ï60Á ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʩʤʷʛʯʝʥʠʷ ʩʫʞʝʥʠʷ ‚ πȟρ. ɺ ʩʣʫʯʘʝ ʧʣʘʚʥʦʛʦ (ʨʠʩʫʥʦʢ 2.3 ʚ) ʩʫʞʝʥʠʷ  

ʚʝʣʠʯʠʥʘ ‚ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʰʝʥʠʷ r/d (ʛʜʝ r ï ʨʘʜʠʫʩ 

ʩʢʨʫʛʣʝʥʠʷ ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ). ʂʦʵʬʬʠʮʠʝʥʪ ʩʤʷʛʯʝʥʠʷ ʩʫʞʝʥʠʷ ‚ ʜʦʩʪʠʛʘʝʪ 

ʤʠʥʠʤʫʤʘ (‚=0,03) ʧʨʠ r/d = 0,2, ʠ ʜʘʣʝʝ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ (ʨʠʩʫʥʦʢ 2.5) 

[100]. 
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ʈʠʩʫʥʦʢ 2.4 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʤʷʛʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ‚ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʛʣʘ ʩʫʞʝʥʠʷ ɓ ʚ ʩʣʫʯʘʝ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʩʫʞʝʥʠʷ ʜʣʷ ʢʨʫʛʣʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʪʨʫʙ 

 

ʈʠʩʫʥʦʢ 2.5 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʤʷʛʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ‚ ʦʪ ʦʪʥʦʰʝʥʠʷ r/d ʚ ʩʣʫʯʘʝ ʧʣʘʚʥʦʛʦ ʩʫʞʝʥʠʷ ʜʣʷ 

ʢʨʫʛʣʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʪʨʫʙ 

 

ʇʦ ʬʦʨʤʝ ʧʣʘʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʧʨʠʤʫʥʜʰʪʫʯʥʦʡ ʯʘʩʪʠ ʨʘʟʣʠʯʘʶʪ 

ʤʫʥʜʰʪʫʢʠ ʩʬʝʨʠʯʝʩʢʦʛʦ ʠ ʪʦʨʦʠʜʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 2.6 ʘ, ʙ).  

ɓ 

r/d 
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ʈʠʩʫʥʦʢ 2.6 ï ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ ʧʣʘʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʧʨʠʤʫʥʜʰʪʫʯʥʦʡ 

ʯʘʩʪʠ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ: ʘ ï ʩʬʝʨʠʯʝʩʢʦʝ; ʙ ï ʪʦʨʦʠʜʘʣʴʥʦʝ 

 

ʇʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ [102] ʪʦʨʦʠʜʘʣʴʥʘʷ ʬʦʨʤʘ ʧʣʘʚʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʧʨʠʤʫʥʜʰʪʫʯʥʦʡ ʯʘʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʫʶ ʵʥʝʨʛʦʝʤʢʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʧʨʝʩʩʦʚʘʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʦʨʦʠʜʘʣʴʥʘʷ ʬʦʨʤʘ ʦʧʠʩʳʚʘʝʪʩʷ 

ʨʘʜʠʫʩʦʤ ʦʢʨʫʞʥʦʩʪʠ ʠ ʷʚʣʷʝʪ ʩʦʙʦʡ ʪʫ ʞʝ ʩʬʝʨʫ. ʇʦ ʵʪʠʤ ʞʝ ʜʘʥʥʳʤ 

ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʝʭʦʜʥʦʡ ʧʨʠʤʫʥʜʰʪʫʯʥʦʡ ʯʘʩʪʠ ʧʨʝʩʩʘ ʪʦʨʦʠʜʘʣʴʥʦʛʦ 

ʩʝʯʝʥʠʷ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʬʦʨʤʫʝʤʦʡ ʪʦʨʬʦʤʘʩʩʳ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʫʛʣʦʚʦʡ ʠ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʪʦʨʬʦʤʘʩʩʳ, 

ʯʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʰʠʥʳ ʚ ʮʝʣʦʤ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʩʬʝʨʠʯʝʩʢʠʭ ʠ 

ʪʦʨʦʠʜʘʣʴʥʳʭ ʧʝʨʝʭʦʜʦʚ ʥʘʤʥʦʛʦ ʫʚʝʣʠʯʠʪ ʩʪʦʠʤʦʩʪʴ ʤʘʰʠʥʳ. ʇʦʵʪʦʤʫ 

ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʠʯʝʩʢʠʭ 

(ʧʦʩʪʝʧʝʥʥʳʭ) ʧʝʨʝʭʦʜʦʚ. 

ʆʧʪʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʤʫʥʜʰʪʫʢʘ l ʠʩʩʣʝʜʦʚʘʥʘ ʚ ʨʘʙʦʪʘʭ ɺ.ʀ. ʎʚʝʪʢʦʚʘ 

ʠ ɺ.ʂ. ʌʦʤʠʥʘ. ʕʪʠʤʠ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʬʦʨʤʦʚʘʥʠʷ, ʤʫʥʜʰʪʫʢ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʧʦʣʥʦʡ ʜʣʠʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʪʦʨʬʦʤʘʩʩʳ ʜʦ 2 ʤ/ʩ, ʦʧʪʠʤʘʣʴʥʦʡ 

ʷʚʣʷʝʪʩʷ ʜʣʠʥʘ  ʤʫʥʜʰʪʫʢʘ:  

                                                 ὰ σ τὨ ,                                            (2.17) 

ʛʜʝ d ï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʤʫʥʜʰʪʫʢʘ. 

ʙ ʘ 
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ʃʶʙʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʢʨʦʤʝ ʧʦʪʝʨʴ ʥʘʧʦʨʘ ʧʦ ʜʣʠʥʝ, ʫʤʝʥʴʰʘʶʪ 

ʨʘʙʦʯʫʶ ʜʣʠʥʫ ʤʫʥʜʰʪʫʢʘ. ʀʭ ʚʠʜ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ 

ʠ ʣʠʥʠʠ ʪʦʢʘ ʪʦʨʬʦʤʘʩʩʳ ʚ ʤʫʥʜʰʪʫʢʝ (ʨʠʩʫʥʦʢ 2.7).  

 

 

 

 

 

 

ɸ 

 

ɹ ʚ 

 

ʈʠʩʫʥʦʢ 2.7 ï ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ (ʣʠʥʠʠ ʪʦʢʘ ʪʦʨʬʦʤʘʩʩʳ) ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʫʥʜʰʪʫʢʘ: ʘ ï ʦʩʝʚʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʤʫʥʜʰʪʫʢʘ ʩ ʨʝʟʢʠʤ ʩʫʞʝʥʠʝʤ; ʙ ï ʦʩʝʚʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʫʥʜʰʪʫʢʘ ʩ 

ʧʦʩʪʝʧʝʥʥʳʤ ʩʫʞʝʥʠʝʤ; ʚ ï ʨʘʜʠʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʫʥʜʰʪʫʢʘ ʩ ʨʝʟʢʠʤ 

ʩʫʞʝʥʠʝʤ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʫʥʜʰʪʫʢʘ (ʦʩʝʚʦʛʦ ʠʣʠ 

ʨʘʜʠʘʣʴʥʦʛʦ) ʤʝʥʷʝʪʩʷ ʬʠʟʠʢʘ ʧʨʦʮʝʩʩʘ ʠʩʪʝʯʝʥʠʷ ʪʦʨʬʦʤʘʩʩʳ. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʨʠʩʫʥʢʘ ʤʫʥʜʰʪʫʢ ʨʘʙʦʪʘʝʪ ʙʦʣʴʰʝʡ ʜʣʠʥʦʡ ʧʨʠ ʧʣʘʚʥʦʤ ʧʝʨʝʭʦʜʝ ʠʟ 

ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ. ɺ ʩʣʫʯʘʝ ʣʶʙʦʛʦ ʩʫʞʝʥʠʷ (ʨʠʩʫʥʦʢ 2.7) ʚ ʥʘʯʘʣʴʥʦʤ 

ʫʯʘʩʪʢʝ ʤʫʥʜʰʪʫʢʘ ʬʦʨʤʠʨʫʶʪʩʷ ʟʦʥʳ ʩ ʧʦʥʠʞʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ 

ʜʘʚʣʝʥʠʝʤ ʪʦʨʬʦʤʘʩʩʳ ʘ ʚ ʪʦʨʮʝʚʳʭ ʚʥʫʪʨʝʥʥʠʭ ʫʛʣʘʭ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ 

ʩʦʟʜʘʶʪʩʷ ʟʦʥʳ ʟʘʚʠʭʨʝʥʠʷ ʠ  ʥʘʣʠʧʘʥʠʷ ʪʦʨʬʦʤʘʩʩʳ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ 

ʨʘʙʦʯʝʡ ʜʣʠʥʳ ʤʫʥʜʰʪʫʢʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʣʫʯʘʝ ʧʦʚʦʨʦʪʘ ʥʘ 90Á, ʪʦ ʝʩʪʴ ʚ 
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ʩʣʫʯʘʝ ʨʘʜʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʫʥʜʰʪʫʢʘ, ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ ʤʫʥʜʰʪʫʢʘ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʁ ρȟρ [100]. 

ʌʦʨʤʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʧʦ ʜʣʠʥʝ ʤʫʥʜʰʪʫʢʘ, ʘ 

ʚʩʝ ʤʝʩʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʥʠʞʘʶʪ ʥʘʧʦʨ. ʃʶʙʦʝ ʩʫʞʝʥʠʝ (ʠʣʠ ʧʦʚʦʨʦʪ) 

ʩʥʠʞʘʝʪ ʨʘʙʦʯʫʶ ʜʣʠʥʫ (ʟʦʥʫ ʜʝʡʩʪʚʠʷ) ʤʫʥʜʰʪʫʢʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʤʝʩʪʥʳʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʦʩʪʦʪʳ ʠʩʧʦʣʥʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʬʦʨʤʦʚʘʥʠʷ ʠ ʤʠʥʠʤʫʤʘ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʷʚʣʷʝʪʩʷ ʦʩʝʚʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʫʥʜʰʪʫʢʘ (ʠʣʠ ï ʤʫʥʜʰʪʫʢʦʚ 

(ʨʠʩʫʥʦʢ 2.8)) ʩ ʢʦʥʠʯʝʩʢʠʤ ʧʝʨʝʭʦʜʦʤ ʦʪ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ ʢ ʤʫʥʜʰʪʫʢʫ ʩ 

ʮʝʥʪʨʘʣʴʥʳʤ ʫʛʣʦʤ ʩʫʞʝʥʠʷ ɓ = 40ï60
ʦ
.  

 

ʈʠʩʫʥʦʢ 2.8 ï ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ 

ʧʨʠʤʫʥʜʰʪʫʯʥʦʡ ʯʘʩʪʠ ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʤʫʥʜʰʪʫʢʦʚ ʦʩʝʚʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ 

 

ʌʨʝʟʬʦʤʦʚʦʯʥʳʝ ʤʘʰʠʥʳ ʜʣʷ ʩʪʠʣʢʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚʥʘʙʨʦʩ ʩ 

ʦʩʝʚʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʤʫʥʜʰʪʫʢʦʚ ʠ ʧʦʩʪʝʧʝʥʥʳʤ 

(ʢʦʥʠʯʝʩʢʠʤ) ʧʝʨʝʭʦʜʦʤ ʧʨʠʤʫʥʜʰʪʫʯʥʦʡ ʯʘʩʪʠ ʚ ʤʫʥʜʰʪʫʢʠ (ʨʠʩʫʥʦʢ. 2.8) 

ʦʙʝʩʧʝʯʘʪ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʥʘʧʦʨʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ, ʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʥʠʟʷʪ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʚʘʥʠʷ. 

 

2.4. ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 2 

 

1. ʃʫʯʰʠʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʬʦʨʤʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʝʨʭʦʚʦʡ ʪʦʨʬ ʩ ʥʘʯʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ 82ï84 % ʠ ʩʪʝʧʝʥʴʶ 

ʨʘʟʣʦʞʝʥʠʷ 25ï35 %. 
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2. ʇʣʦʪʥʦʩʪʴ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʩʪʘʜʠʠ ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʛʠ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʤʠʢʨʦʜʝʬʝʢʪʦʚ ʠ ʪʨʝʱʠʥ ʧʦʩʣʝ ʬʦʨʤʦʚʘʥʠʷ ʠ ʩʫʰʢʠ, 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʪʝʧʣʦʪʚʦʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʜʦʣʞʥʘ 

ʩʦʩʪʘʚʣʷʪʴ 750 ï 1 100 ʢʛ/ʤ
3
. 

3. ʇʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 

3,5ï4,5 ʄʇʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʩʣʝʜʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

4. ɺʳʚʝʜʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʭʘʨʘʢʪʝʨ 

ʠʟʤʝʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʦʨʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʬʦʨʤʫʶʱʠʤ ʰʥʝʢʦʤ ʧʨʠ 

ʦʩʝʚʦʤ ʠ ʨʘʜʠʘʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʤʫʥʜʰʪʫʢʘ. 

5. ʆʩʝʚʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʫʥʜʰʪʫʢʘ ʩ ʢʦʥʠʯʝʩʢʠʤ ʧʝʨʝʭʦʜʦʤ ʦʪ 

ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ ʢ ʤʫʥʜʰʪʫʢʫ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʫʛʣʦʤ ʩʫʞʝʥʠʷ ɓ = 40 ï 60
ʦ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʩʪʦʪʳ ʠʩʧʦʣʥʝʥʠʷ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʬʦʨʤʦʚʘʥʠʷ ʠ ʤʠʥʠʤʫʤʘ ʵʥʝʨʛʦʟʘʪʨʘʪ. 
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3. ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ʇɸʈɸʄɽʊʈʆɺ 

ʐʅɽʂʆɺʆɻʆ ʇʈɽʉʉɸ ɼʃʗ ʌʆʈʄʆɺɸʅʀʗ ʂʋʉʂʆɺʆɻʆ ʊʆʈʌɸ 

 

3.1. ɿʘʜʘʯʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʥʘʜ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʜʘʥʥʦʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ: 

ï ʦʪʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʦʚʘʥʠʷ ʚ 

ʩʚʷʟʠ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʬʦʨʤʫʶʱʝʛʦ ʘʛʨʝʛʘʪʘ; 

ï ʥʘʭʦʞʜʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ ʬʦʨʤʦʚʘʥʠʷ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦ-ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʜʫʢʮʠʠ; 

ï ʦʪʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ; 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʩʚʷʟʠ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʬʦʨʤʦʚʘʥʠʷ ʰʥʝʢʦʚʳʤ ʧʨʝʩʩʦʤ; 

ï ʠʟʳʩʢʘʥʠʝ ʧʫʪʝʡ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʠ 

ʬʦʨʤʦʚʘʥʠʷ ʪʦʨʬʘ ʙʝʟ ʧʦʪʝʨʠ ʢʫʩʢʦʤ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʫʪʝʤ 

ʧʦʜʙʦʨʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʘ. 

 

3.2. ʆʧʠʩʘʥʠʝ ʦʧʳʪʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦ 

ʨʝʞʠʤʘʭ ʬʦʨʤʦʚʘʥʠʷ ï ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ, ʰʘʛʝ ʚʠʪʢʦʚ ʰʥʝʢʘ, ʩʦʦʪʥʦʰʝʥʠʠ 

ʧʣʦʱʘʜʝʡ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ ʠ ʤʫʥʜʰʪʫʢʘ.  

ʉ ʮʝʣʴʶ ʨʘʟʨʝʰʝʥʠʷ ʚʳʰʝʧʦʩʪʘʚʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʣʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʬʦʨʤʦʚʘʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʘ 

ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ R = 25ï30 % ʧʨʠ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʘʥʠʠ ʚʣʘʛʠ w = 83,44 
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% [97, 103ï105]. ʉʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ 

ʧʫʪʝʤ ʚʳʩʫʰʠʚʘʥʠʷ ʥʘʚʝʩʢʠ ʪʦʨʬʘ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ ʚʣʘʞʥʦʩʪʠ 

ʕʃɺʀɿ 2ʉ (ʨʠʩʫʥʦʢ 3.1). 

 

           

ʈʠʩʫʥʦʢ 3.1 ï ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ 

ʕʃɺʀɿ 2ʉ 

 

 ʇʦʩʢʦʣʴʢʫ ʚ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʝ ʚʦ ʚʨʝʤʷ ʵʢʩʢʘʚʘʮʠʠ ʠʟ ʟʘʣʝʞʠ 

ʧʝʨʝʜ ʧʦʧʘʜʘʥʠʝʤ ʚ ʰʥʝʢʦʚʳʡ ʧʨʝʩʩ ʪʦʨʬ ʠʟʤʝʣʴʯʘʝʪʩʷ, ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ 

ʪʦʨʬʷʥʦʛʦ ʩʳʨʴʷ ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʤʝʣʴʯʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝʤ ʩ ʦʪʩʝʚʦʤ ʜʨʝʚʝʩʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʌʦʨʤʦʚʘʥʠʝ 
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ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ (ʨʠʩʫʥʦʢ 3.2), ʩʭʝʤʘ ʢʦʪʦʨʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.3 [106].  

 

          

ʈʠʩʫʥʦʢ 3.2 ï ʃʘʙʦʨʘʪʦʨʥʳʡ ʰʥʝʢʦʚʳʡ ʧʨʝʩʩ 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.3 ï ʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ: 1 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ;  

2 ï ʤʫʬʪʘ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ; 3 ï ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ; 4 ï ʨʝʜʫʢʪʦʨ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ; 5 ï ʦʧʦʨʥʳʝ ʧʦʜʰʠʧʥʠʢʠ ʰʥʝʢʘ; 6 ï ʥʘʧʦʨʥʘʷ ʪʨʫʙʘ 

(ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʢʦʨʧʫʩ); 7 ï ʰʥʝʢ; 8 ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʤʫʥʜʰʪʫʢ 

 

ɸʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʤʦʱʥʦʩʪʴʶ 10 ʢɺʪ ʩ 

ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ 1480 ʦʙ/ʤʠʥ, 5-ʪʠ ʩʢʦʨʦʩʪʥʘʷ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ʠ 

 

ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʐʥʝʢ ʧʨʝʩʩʘ 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 

 

S 

1 2 3 2 4 2  5 6 7 8 
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ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ ʩ ʧʝʨʝʜʘʪʦʯʥʳʤ ʦʪʥʦʰʝʥʠʝʤ iʨʝʜ  = 4,25 ʧʦʟʚʦʣʷʣʠ 

ʠʟʤʝʥʷʪʴ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ ʦʪ 55,81 ʜʦ 429,86 ʦʙ/ʤʠʥ (ʪʘʙʣʠʮʘ 3.1).  

 

ʊʘʙʣʠʮʘ 3.1 ï ʆʙʱʝʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʨʠʚʦʜʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ  iʦʙʱ  ʠ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚʠʥʪʘ nʚ, ʦʙ/ʤʠʥ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʚʢʣʶʯʝʥʥʳʭ ʧʝʨʝʜʘʯʘʭ (1 5) ʥʘ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ ʩ ʧʝʨʝʜʘʪʦʯʥʳʤ 

ʦʪʥʦʰʝʥʠʝʤ in 

ʇʘʨʘʤʝʪʨʳ i1=6,24 i2=3,32 i3=1,90 i4=1,0 i5=0,81 iʆʍ=6,70* 

iʦʙʱ  26,520 14,110 8,075 4,250 3,443 28,475 

nʚ, ʦʙ/ʤʠʥ 55,81 104,89 183,28 348,24 429,86 51,98 

*ʇʨʠʤʝʯʘʥʠʝ. ʃʠʪʝʨʳ ʆʍ ʦʙʦʟʥʘʯʘʶʪ ʧʝʨʝʜʘʪʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʠ ʯʘʩʪʦʪʫ 

ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ ʧʨʠ ʨʝʚʝʨʩʥʦʤ ʚʢʣʶʯʝʥʠʠ ʧʨʠʚʦʜʘ. 

 

 ʇʨʝʩʩ ʢʦʤʧʣʝʢʪʦʚʘʣʩʷ ʪʨʝʤʷ ʤʫʥʜʰʪʫʢʘʤʠ ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 52, 

60 ʠ 92 ʤʤ ʠ ʜʚʫʤʷ ʰʥʝʢʘʤʠ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ  S = 50 ʠ 110 ʤʤ (ʨʠʩʫʥʦʢ 3.4). 

 

      

ʈʠʩʫʥʦʢ 3.4 ï ʉʤʝʥʥʳʝ ʤʫʥʜʰʪʫʢʠ ʠ ʰʥʝʢʠ ʜʣʷ ʧʨʝʩʩʘ 

 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʙʦʪʳ 

ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ ʚ ʭʦʣʦʩʪʦʤ ʠ ʥʘʛʨʫʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘ 5-ʪʠ ʨʝʞʠʤʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 5-ʪʠ ʨʘʟʣʠʯʥʳʤ ʩʢʦʨʦʩʪʷʤ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ. ɺʳʯʠʩʣʝʥʠʝ 
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ʤʦʱʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʠʚʦʜʘ ʧʨʝʩʩʘ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʠ ʧʦʜ 

ʥʘʛʨʫʟʢʦʡ (Nʭʭ ʠ N, ɺʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʟʘʚʠʩʠʤʦʩʪʷʤ: 

ὔ̖ ̖ σὟὍ̖ὧ̖έί•,                                          (3.1) 

ὔ σὟὍὧέί• ,                                          (3.2) 

ʛʜʝ U  ʥʘʧʨʷʞʝʥʠʝ ʚ ʦʜʥʦʡ ʠʟ ʬʘʟ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ɺ; I  ʩʠʣʘ ʪʦʢʘ ʚ ʦʜʥʦʡ 

ʠʟ ʬʘʟ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ɸ; cosű  ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ, ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ N, ʢɺʪ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʩʦʚʝʨʰʝʥʠʷ ʠʤ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʢ 

ʧʦʣʥʦʡ ʤʦʱʥʦʩʪʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʠʟ ʩʝʪʠ N ,ɻ ʢɺĿɸ (ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʰʥʝʢʦʚʦʤ ʧʨʝʩʩʝ ʜʚʠʛʘʪʝʣʷ cosű=0,88). 

ʀʟʤʝʨʝʥʠʝ ʩʠʣʳ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʙʣʦʢʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʠʙʦʨʦʚ (ʨʠʩʫʥʦʢ 3.5). 

 

  

ʈʠʩʫʥʦʢ 3.5. ɹʣʦʢ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʠʙʦʨʦʚ 

 

ʇʦʣʝʟʥʘʷ ʤʦʱʥʦʩʪʴ Nʧ, ɺʪ, ʦʧʨʝʜʝʣʷʣʘʩʴ, ʢʘʢ ʨʘʟʥʠʮʘ ʧʦʣʥʦʡ 

ʤʦʱʥʦʩʪʠ ʠ ʤʦʱʥʦʩʪʠ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ: 

ὔ̐ ὔ ὔ̖  ̖.                                         (3.3) 
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ʉʢʦʨʦʩʪʴ ʚʳʭʦʜʘ ʬʦʨʤʦʚʘʥʥʦʛʦ ʪʦʨʬʘ ʠʟ ʤʫʥʜʰʪʫʢʘ v, ʤ/ʩ, 

ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʧʨʠʢʨʝʧʣʝʥʥʦʤʫ ʢ ʤʫʥʜʰʪʫʢʫ ʰʘʙʣʦʥʫ ʜʣʠʥʦʡ L = 0,15 ʤ ʠ 

ʩʝʢʫʥʜʦʤʝʨʫ (ʨʠʩʫʥʦʢ 3.6). 

 

              

ʈʠʩʫʥʦʢ 3.6 ï ʇʨʦʮʝʩʩ ʬʦʨʤʦʚʘʥʠʷ ʪʦʨʬʘ 

 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʩʩʘ Q, ʤ
3
/ʩ, ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

ὗ ὺ  ,                                                (3.4) 

ʛʜʝ d ï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʤʫʥʜʰʪʫʢʘ, ʤ. 

ʕʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʦʚʘʥʠʷ ɸ, ɼʞ/ʤ
3
,  

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ:  

                                                      ὃ ̐ .                                                (3.5) 

ʇʦʩʣʝ ʬʦʨʤʦʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʢʫʩʢʠ ʪʦʨʬʘ ʙʳʣʠ 

ʨʘʟʣʦʞʝʥʳ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʢʶʚʝʪʳ ʠ ʧʦʜʚʝʨʛʥʫʪʳ ʩʫʰʢʝ ʚ ʤʷʛʢʦʤ ʨʝʞʠʤʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 25 ʩʫʪʦʢ (ʨʠʩʫʥʦʢ 3.7) ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʨʘʚʥʦʚʝʩʥʦʛʦ 
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ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ w = 23,12 %, ʠʟʤʝʨʷʝʤʦʡ ʧʨʠʙʦʨʦʤ ʕʃɺʀɿ 2ʉ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʠ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ, ʪ.ʢ. ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʚʣʘʛʝ 20ï30 % 

[94]. 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ʉʫʰʢʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʚ ʤʷʛʢʦʤ ʨʝʞʠʤʝ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 

ʩʨʝʜʥʝʛʦ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ 

 

 ɺʩʝ ʦʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʩ 5-ʪʠ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ. 
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3.3. ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ 

 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʠʭ ʘʥʘʣʠʟʘ ʩ ʦʪʩʝʚʦʤ ʧʨʦʤʘʭʦʚ 

(ʧʨʠʣʦʞʝʥʠʝ ɸ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʥʝʡ ʧʦ 5-ʪʠ 

ʦʧʳʪʘʤ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʫʥʜʰʪʫʢʘʭ ʜʠʘʤʝʪʨʦʤ d ʠ ʰʥʝʢʘʭ ʩ ʰʘʛʦʤ ʚʠʪʢʦʤ S 

(ʨʠʩʫʥʢʠ 3.8, 3.9). 

 

 

ʈʠʩʫʥʦʢ 3.8 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ S = 110 ʤʤ ʠ ʜʠʘʤʝʪʨʘ ʤʫʥʜʰʪʫʢʘ d 

 

 

ʈʠʩʫʥʦʢ 3.9 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ S = 50 ʤʤ ʠ ʜʠʘʤʝʪʨʘ ʤʫʥʜʰʪʫʢʘ d 

y = 2E-05x2 - 0,0113x + 3,9336 
wч Ґ лΣснтф 

y = 2E-05x2 - 0,0101x + 2,916 
wч Ґ лΣффру 

y = 1E-05x2 - 0,0062x + 2,036 
wч Ґ лΣупсс 0,5
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̉͊ͫͭͦͭ͊ ͍ͪ͊΅͔͙ͤΎ ΄͔ͤ͊͟Σ ͦ͋κ͙ͣͤ 

d=52 ͣ  ͣ

d=60 ͣ  ͣ

d=92 ͣ  ͣ

y = 4E-05x2 - 0,0214x + 4,2113 
wч Ґ лΣффлу 

y = 2E-05x2 - 0,0115x + 2,724 
wч Ґ лΣфпмт 

y = 8E-06x2 - 0,0044x + 1,4744 
wч Ґ лΣустф 0,5
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̉͊ͫͭͦͭ͊ ͍ͪ͊΅͔͙ͤΎ ΄͔ͤ͊͟Σ ͦ͋κ͙ͣͤ 

d=52 ͣ  ͣ

d=60 ͣ  ͣ

d=92 ͣ  ͣ
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ɼʣʷ ʚʩʝʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʣʫʯʝʥʳ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ 

ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
.  

ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʜʣʷ ʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʩʪʨʦʝʥʳ 

ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʜʠʘʤʝʪʨʦʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʫʥʜʰʪʫʢʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʰʘʛʘ ʚʠʪʢʦʚ ʰʥʝʢʘ S 

(ʨʠʩʫʥʢʠ 3.10ï3.12). 

 

 

ʈʠʩʫʥʦʢ 3.10 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ ʧʨʠ ʜʠʘʤʝʪʨʝ ʤʫʥʜʰʪʫʢʘ d = 52 ʤʤ 

 

 

ʈʠʩʫʥʦʢ 3.11 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʥhʝʢʘ ʧʨʠ ʜʠʘʤʝʪʨʝ ʤʫʥʜʰʪʫʢʘ d = 60 ʤʤ 

y = 4E-05x2 - 0,0214x + 4,2113 
wч Ґ лΣффлу 

y = 2E-05x2 - 0,0113x + 3,9336 
wч Ґ лΣснтф 
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̉͊ͫͭͦͭ͊ ͍ͪ͊΅͔͙ͤΎ ΄͔ͤ͊͟Σ ͦ͋κ͙ͣͤ 

S=50 ͣ  ͣ

S=110 ͣ  ͣ

y = 2E-05x2 - 0,0115x + 2,724 
wч Ґ лΣфпмт 

y = 2E-05x2 - 0,0101x + 2,916 
wч Ґ лΣффру 
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̉͊ͫͭͦͭ͊ ͍ͪ͊΅͔͙ͤΎ ΄͔ͤ͊͟Σ ͦ͋κ͙ͣͤ 

S=50 ͣ  ͣ

S=110 ͣ  ͣ
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ʈʠʩʫʥʦʢ 3.12 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ ʧʨʠ ʜʠʘʤʝʪʨʝ ʤʫʥʜʰʪʫʢʘ d = 92 ʤʤ 

 

 ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʦʚ 3.8ï3.12, ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʬʦʨʤʦʚʘʥʠʷ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʰʘʛʘ ʚʠʪʢʦʚ ʰʥʝʢʘ, ʩʦʦʪʥʦʰʝʥʠʷ ʜʠʘʤʝʪʨʦʚ 

ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ ʠ ʤʫʥʜʰʪʫʢʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 

0,88 ʜʦ 3,42 ʄɼʞ/ʤ
3
. ʄʠʥʠʤʘʣʴʥʦʝ ʝʝ ʟʥʘʯʝʥʠʝ ʚʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʠʘʧʘʟʦʥ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ 220ï320 ʦʙ/ʤʠʥ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʭʦʜʩʪʚʘ ʠʣʠ ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 3.8ï3.9 ʠ ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʣʠʷʥʠʶ 

ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ,  ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʰʘʛʘ ʚʠʪʢʦʚ 

ʰʥʝʢʘ, ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ [107, 108]. ʅʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ, ʩʦʩʪʦʷʱʘʷ ʚ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʛʝʥʝʨʘʣʴʥʳʝ ʩʨʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʩʦʚʧʘʜʘʶʪ. ʇʨʠ ʵʪʦʤ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʜʚʫʭ ʩʣʫʯʘʝʚ 

ʥʘʙʦʨʦʤ ʬʘʢʪʦʨʦʚ. ʂʨʠʪʝʨʠʷʤʠ ʩʨʘʚʥʝʥʠʷ ʩʣʫʞʠʣʘ ʩʪʘʪʠʩʪʠʢʘ ȿὺȿ ʩ ʫʯʝʪʦʤ 

ʦʙʲʝʤʦʚ ʚʳʙʦʨʦʢ n110 ʠ n50, ʧʘʨʘʤʝʪʨʘ c ʠ ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ f110 ʠ f50:  

ȿὺȿ
ȿӶ Ӷȿ

 ,                                      (3.6) 

ὧ  ,                                     (3.7) 

y = 8E-06x2 - 0,0044x + 1,4744 
wч Ґ лΣустф 

y = 1E-05x2 - 0,0062x + 2,036 
wч Ґ лΣупсс 
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                                                     Ὢ ὲ ρ ,                                            (3.8) 

                                              Ὢ ὲ ρ ,                                            (3.9) 

ʛʜʝ ὃӶ  ʠ ὃӶ ï ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʦ ʜʚʫʤ ʚʳʙʦʨʢʘʤ; Ὀ  ʠ 

Ὀ  ï ʥʝʩʤʝʱʝʥʥʳʝ ʦʮʝʥʢʠ ʜʠʩʧʝʨʩʠʡ ʧʦ ʜʚʫʤ ʚʳʙʦʨʢʘʤ: 

                                                   Ὀ
В Ӷ

  ,                                    (3.10)  

                                                     Ὀ
В Ӷ

  ,                                      (3.11)   

ʛʜʝ ὃ  ʠ ὃ  ï ʪʦʯʝʯʥʳʝ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ 

ʰʥʝʢʘʤʠ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 110 ʠ 50 ʤʤ. 

 ʉʨʘʚʥʝʥʠʶ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʚʳʙʦʨʢʠ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ ʩ ʤʫʥʜʰʪʫʢʘʤʠ ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 52, 60 ʠ 

92 ʤʤ ʰʥʝʢʘʤʠ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ 110 ʠ 50 ʤʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ n110 =n50 = 5; f110 = 

f50 = 4. ʈʘʩʯʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʙʦʨʦʢ ʩʚʝʜʝʥ ʚ ʪʘʙʣʠʮʳ 3.2ï

3.4. 

 

ʊʘʙʣʠʮʘ 3.2 ï  ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ 

ʪʦʨʬʘ ʤʫʥʜʰʪʫʢʦʤ ʜʠʘʤʝʪʨʦʤ d = 52 ʤʤ ʰʥʝʢʘʤʠ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ S =110 ʠ 

50 ʤʤ 

ὃ , ʄɼʞ/ʤ
3 

ὃ ὃӶ  ὃ ὃӶ  

3,4186 0,545504 0,297575 

3,06681 0,193714 0,037525 

2,23727 ï0,635826 0,404274 

2,89143 0,018334 0,000336 

2,75137 ï0,121726 0,014817 

ὃ ρτȟσφυτψȠ ὃӶ ςȟψχσπωφ 
Вὃ ὃӶ = 0,754527 

Ὀ πȟρψψφσ 

ὃ , ʄɼʞ/ʤ
3 ὃ ὃӶ ὃ ὃӶ  

3,13286 0,641934 0,412079 

2,50619 0,015264 0,000233 

1,67256 ï0,818366 0,669723 

2,10132 ï0,389606 0,151793 

3,0417 0,550774 0,303352 

ὃ ρςȟτυτφσȠ ὃӶ ςȟτωπωςφ Вὃ ὃӶ = 1,53718 

Ὀ πȟσψτςωυ 
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ʊʘʙʣʠʮʘ 3.3 ï  ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ 

ʪʦʨʬʘ ʤʫʥʜʰʪʫʢʦʤ ʜʠʘʤʝʪʨʦʤ d = 60 ʤʤ ʰʥʝʢʘʤʠ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ S =110 ʠ 

50 ʤʤ 

ὃ , ʄɼʞ/ʤ
3 

ὃ ὃӶ  ὃ ὃӶ  

2,42671 0,586904 0,344456 

2,02381 0,184004 0,033857 

1,61818 -0,221626 0,049118 

1,47085 -0,368956 0,136129 

1,65948 -0,180326 0,032517 

ὃ ωȟρωωπσȠ ὃӶ ρȟψσωψπφ 
Вὃ ὃӶ = 0,596077 

Ὀ πȟρτωπρω 

ὃ , ʄɼʞ/ʤ
3 ὃ ὃӶ ὃ ὃӶ  

2,15752 0,582396 0,339185 

1,79009 0,214966 0,046210 

1,17864 ï0,396484 0,157200 

1,29905 ï0,276074 0,076217 

1,45032 ï0,124804 0,015576 

ὃ χȟψχυφςȠ ὃӶ ρȟυχυρςτ Вὃ ὃӶ = 0,634388 

Ὀ πȟρυψυωχ 

 

ʊʘʙʣʠʮʘ 3.4 ï  ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ 

ʪʦʨʬʘ ʤʫʥʜʰʪʫʢʦʤ ʜʠʘʤʝʪʨʦʤ d = 92 ʤʤ ʰʥʝʢʘʤʠ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ S 110 ʠ 50 

ʤʤ 

ὃ , ʄɼʞ/ʤ
3 

ὃ ὃӶ  ὃ ὃӶ  

1,72379 0,36198 0,13103 

1,42798 0,06617 0,00438 

1,37637 0,01456 0,00021 

0,97557 ï0,38624 0,14918 

1,305347 ï0,05646 0,00318 

ὃ φȟψπωπυχȠ ὃӶ ρȟσφρψρ 
Вὃ ὃӶ = 0,28798 

Ὀ πȟπχρωωυ 

ὃ , ʄɼʞ/ʤ
3 ὃ ὃӶ ὃ ὃӶ  

1,20212 0,17388 0,03023 

1,19426 0,16602 0,02756 

0,878953 ï0,149287 0,02229 

0,86783 ï0,16041 0,02573 

0,99803 ï0,03021 0,00091 

ὃ υȟρτρρωσȠ ὃӶ ρȟπςψςτ Вὃ ὃӶ = 0,10672 

Ὀ πȟπςφφψ 
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ʈʘʩʯʝʪ ʩʪʘʪʠʩʪʠʢʠ  ȿὺȿʠ ʧʘʨʘʤʝʪʨʘ ʩ ʧʦ ʟʘʚʠʩʠʤʦʩʪʷʤ 3.6 ʠ 3.7 ʜʣʷ ʚʩʝʭ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʣʫʯʘʝʚ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 3.5. 

 

ʊʘʙʣʠʮʘ 3.5 ï ʈʘʩʯʝʪ ʩʪʘʪʠʩʪʠʢʠ ȿÖȿ ʠ ʧʘʨʘʤʝʪʨʘ ʩ ʜʣʷ ʤʝʪʦʜʘ ʧʨʦʚʝʨʢʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ 

ʇʘʨʘʤʝʪʨʳ 
ɼʠʘʤʝʪʨ ʬʦʨʤʫʶʱʝʛʦ ʤʫʥʜʰʪʫʢʘ d, ʤʤ 

52 60 92 

ʉʪʘʪʠʩʪʠʢʘ  ȿὺȿ 1,12903 1,0671 2,3745 

ʇʘʨʘʤʝʪʨ ʩ 0,32924 0,48443 0,7296 

 

ʉʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ Ŭ = 0,05 

ʧʨʦʚʝʨʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝʤ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ȿὺȿ ʩ ʝʝ 

ʪʘʙʣʠʯʥʳʤ ʟʥʘʯʝʥʠʝʤ ȿὺȿ(c; f110; f50; Ŭ). ɽʩʣʠ ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʩʪʘʪʠʩʪʠʢʠ 

ʧʨʝʚʳʰʘʝʪ ʨʘʩʩʯʠʪʘʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ (3.6), ʪʦ ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʧʨʠʥʠʤʘʝʪʩʷ 

[107]. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʣʫʯʘʷʭ: 

ï ʜʣʷ ʤʫʥʜʰʪʫʢʘ ʜʠʘʤʝʪʨʦʤ d = 52 ʤʤ: ȿὺȿ(c; f110; f50; Ŭ) = ȿὺȿ(0,3292; 4; 

4; 0,95) å 2,39; 

ï ʜʣʷ ʤʫʥʜʰʪʫʢʘ ʜʠʘʤʝʪʨʦʤ d = 60 ʤʤ: ȿὺȿ(c; f110; f50; Ŭ) = ȿὺȿ(0,48443; 4; 

4; 0,95) å 2,33; 

ï ʜʣʷ ʤʫʥʜʰʪʫʢʘ ʜʠʘʤʝʪʨʦʤ d = 92 ʤʤ: ȿὺȿ(c; f110; f50; Ŭ) = ȿὺȿ(0,7296; 4; 

4; 0,95) å 2,45. 

 ʇʦʩʢʦʣʴʢʫ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʪʘʙʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ʚʳʰʝ 

ʨʘʩʩʯʠʪʘʥʥʳʭ, ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʧʨʠʥʠʤʘʝʪʩʷ. ʄʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʘ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʬʦʨʤʦʚʘʥʠʷ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʨʘʟʣʠʯʥʳʤʠ ʰʥʝʢʘʤʠ ʩ ʰʘʛʦʤ 

ʚʠʪʢʦʚ 110 ʠ 50 ʤʤ ʚʣʠʷʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʬʘʢʪʦʨʳ, ʘ ʩʨʘʚʥʠʚʘʝʤʳʝ ʩʨʝʜʥʠʝ 

ʷʚʣʷʶʪʩʷ ʦʮʝʥʢʘʤʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ. 

 

 



93 
 

3.4. ʆʮʝʥʢʘ ʧʣʦʪʥʦʩʪʠ ʬʦʨʤʦʚʘʥʥʦʡ ʪʦʨʬʷʥʦʡ ʧʨʦʜʫʢʮʠʠ 

 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʩʫʰʢʠ ʠ ʢʦʥʪʨʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʙʦʨʘ ʕʃɺʀɿ 2ʉ (ʨʠʩʫʥʦʢ 3.13) ʦʙʲʝʤʥʳʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʮʠʬʨʦʚʦʛʦ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʐʎʎ 1-150-0,01 ʩ ʪʦʯʥʦʩʪʴʶ 0,01 ʤʤ (ʨʠʩʫʥʦʢ 

3.14) ʠ ʚʝʩʦʚ çAcom JW-1è ʩ ʪʦʯʥʦʩʪʴʶ 0,1 ʛ (ʨʠʩʫʥʦʢ 3.15) ʙʳʣʘ 

ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ. 

 

 

ʈʠʩʫʥʦʢ 3.13 ï ʂʦʥʪʨʦʣʴ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚʳʩʫʰʝʥʥʦʛʦ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ 
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ʈʠʩʫʥʦʢ 3.14 ï ʀʟʤʝʨʝʥʠʡ ʦʙʨʘʟʮʦʚ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʮʠʬʨʦʚʳʤ 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʐʎʎ 1-150-0,01 

 

 

ʈʠʩʫʥʦʢ 3.15 ï ɺʟʚʝʰʠʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʚʝʩʘʭ ACOMJW-1  

 

ʆʮʝʥʢʘ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚ ʧʨʠ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʘʥʠʠ ʚʣʘʛʠ 23,12 % 

(ʧʨʠʣʦʞʝʥʠʝ ɹ) ʧʦʢʘʟʘʣʘ, ʯʪʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʰʥʝʢʘ, 

ʧʣʦʪʥʦʩʪʴ ʤʝʥʷʝʪʩʷ ʧʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ (ʨʠʩʫʥʢʠ 3.16, 3.17). 
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ɼʣʷ ʚʩʝʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʣʫʯʝʥʳ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ 

ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
. 

 

 

ʈʠʩʫʥʦʢ 3.16 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ S = 110 ʤʤ 

 

 

ʈʠʩʫʥʦʢ 3.17 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚS= 50 ʤʤ 

 

ʉʨʝʜʠ ʧʨʦʯʠʭ ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ ʠ ʧʣʦʪʥʦʩʪʴʶ 

(ʢʘʯʝʩʪʚʦʤ!) ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʦʱʝ ʠʟʤʝʥʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʨʘʟʤʝʨʳ ʤʫʥʜʰʪʫʢʦʚ. ʋʯʠʪʳʚʘʷ ʬʘʢʪ, ʯʪʦ ʥʘʧʦʨ ʩʦʟʜʘʝʪʩʷ ʰʥʝʢʦʤ ʝʱʝ ʚ 

ʥʘʧʦʨʥʦʡ ʯʘʩʪʠ ʪʨʫʙʳ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʤʫʥʜʰʪʫʢʝ, ʠʩʧʳʪʳʚʘʷ 

ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʝʧʝʥʠ ʫʧʣʦʪʥʝʥʠʷ ʪʦʨʬʘ ʚ ʠʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

y = 28,85ln(x) + 864,1 
wч Ґ лΣфосс 

y = 31,977ln(x) + 826,13 
wч Ґ лΣффнр 

y = 23,753ln(x) + 837,32 
wч Ґ лΣфрн 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ, ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʚʝʩʪʠ 

ʧʦʥʷʪʠʝ çʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʨʘè kʥ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ 

ʧʣʦʱʘʜʝʡ ʞʠʚʳʭ ʩʝʯʝʥʠʡ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ ʠ ʤʫʥʜʰʪʫʢʘ: 

                                               Ὧ̎ ̃̎ ,                                             (3.12) 

ʛʜʝ D ï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ; dʚʥ ï ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʪʨʫʙʳ, 

ʷʚʣʷʶʱʝʡʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʧʠʨʘʣʠ ʰʥʝʢʘ; m ï ʢʦʣʠʯʝʩʪʚʦ ʤʫʥʜʰʪʫʢʦʚ; d ï 

ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʤʫʥʜʰʪʫʢʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʤʝʥʷʣʩʷ ʰʥʝʢʦʚʳʡ ʧʨʝʩʩ ʩ ʧʘʨʘʤʝʪʨʘʤʠ D =102 

ʤʤ,  dʚʥ = 49 ʤʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʧʦʨʘ kʥ ʩʦʩʪʘʚʠʣʠ ʜʣʷ 

ʤʫʥʜʰʪʫʢʦʚ ʜʠʘʤʝʪʨʦʤ 52, 60 ʠ 92 ʤʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2,96, 2,22 ʠ 0,95. 

ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʬʦʨʤʦʚʘʥʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ 220ï320 ʦʙ/ʤʠʥ, ʜʣʷ ʩʢʦʨʦʩʪʠ 

270 ʦʙ/ʤʠʥ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʥʝʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʦʪ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.18). 

 

 

ʈʠʩʫʥʦʢ 3.18 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʬʦʨʤʦʚʘʥʠʷ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ  n = 270 ʦʙ/ʤʠʥ 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ 

ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʟʘʤʝʪʥʦ ʧʘʜʘʝʪ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ kʥ ʩ 2,22 ʜʦ 2,96. ʇʦʵʪʦʤʫ ʬʦʨʤʦʚʘʥʠʝ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʥʘʧʦʨʘ 

kʥ=2,22  ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʤ ʨʝʞʠʤʦʤ.  
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ɹ̏ǲʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʩʬʦʨʤʦʚʘʥʥʳʭ ʢʫʩʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙǲ̏ʣʴʰʝʡ 

ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʠ ʤʝʥʴʰʝʤʫ ʰʘʛʫ ʚʠʪʢʦʚ ʰʥʝʢʘ (ʨʠʩʫʥʢʠ 3.16, 3.17). 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʝʥʴʰʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʠ ʙǲ̏ʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʢʫʩʢʦʚ, 

ʜʦʩʪʠʛʘʝʤʘʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʰʥʝʢʘ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ 50 ʤʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʙʦʪʝ ʤʘʰʠʥʳ ʚ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤ ʨʝʞʠʤʝ.  

ʇʦʣʫʯʝʥʥʘʷ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʣʦʪʥʦʩʪʴ ʢʫʩʢʦʚ ʧʦʩʣʝ ʚʩʝʭ 

ʨʝʞʠʤʦʚ ʬʦʨʤʦʚʘʥʠʷ ʠ ʩʫʰʢʠ ʧʨʝʚʳʰʘʝʪ ʧʣʦʪʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʜʦʩʪʠʛʥʫʪʴ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʦʨʬʘ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ (ʜʦ 900 ʢʛ/ʤ
3
 [6, 94]), 

ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʷʛʢʠʤ ʨʝʞʠʤʦʤ ʩʫʰʢʠ ʠ ʨʫʯʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʚʩʝʤ 

ʧʨʦʮʝʩʩʦʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ 

ʨʝʞʠʤʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ n = 220ï320 ʦʙ/ʤʠʥ ʧʨʠ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʥʘʧʦʨʘ kʥ = 2,22 ʠ ʰʘʛʝ ʚʠʪʢʦʚ ʰʥʝʢʘ S = 0,5D.  

 

3.5. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ 

 

ʇʨʦʯʥʦʩʪʴ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ, ʢʘʢ ʥʠʢʘʢʘʷ ʜʨʫʛʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʜʘʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʝʛʦ ʢʘʯʝʩʪʚʝ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʚʘ 

ʩʧʦʩʦʙʘ ʦʮʝʥʢʠ ʧʨʦʯʥʦʩʪʠ ʬʦʨʤʦʚʘʥʥʦʡ ʪʦʨʬʷʥʦʡ ʧʨʦʜʫʢʮʠʠ: ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʠʣʠ ʙʨʠʢʝʪʘ ʧʫʪʝʤ ʠʩʧʳʪʘʥʠʷ ʚʦ 

ʚʨʘʱʘʶʱʝʤʩʷ ʙʘʨʘʙʘʥʝ ʧʦ ʢʨʦʰʠʤʦʩʪʠ ʢʫʩʢʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʡ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʠʩʧʳʪʘʥʠʝ 

ʬʦʨʤʦʚʘʥʥʦʛʦ ʪʦʨʬʘ ʥʘ ʠʟʛʠʙ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʧʨʝʩʩʝ [93, 109].  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʝʨʘʮʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʧʦʩʣʝ ʝʛʦ ʬʦʨʤʦʚʘʥʠʷ (ʚʦʨʦʯʢʘ, ʚʘʣʢʦʚʘʥʠʝ, ʧʝʨʝʫʢʘʣʘʜʢʘ ʚʘʣʢʦʚ, 

ʫʙʦʨʢʘ) ʩʚʷʟʘʥʦ ʩ ʠʟʛʠʙʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʢʫʩʢʘ, ʠʩʧʳʪʘʥʠʷ ʥʘ ʠʟʛʠʙ 

ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʝʩʩʘ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʠʟ ʠʩʧʳʪʘʥʠʡ ʥʘ ʧʨʦʯʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, 

ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʩʣʫʯʘʝ ʝʛʦ ʨʫʯʥʦʛʦ ʧʨʠʚʦʜʘ, ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʰʪʦʢʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ (ʜʣʷ 



98 
 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʜʘʨʘ) ʚ ʩʣʫʯʘʝ ʝʛʦ ʛʠʜʨʦʧʨʠʚʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʮʝʥʢʘ 

ʨʘʟʨʫʰʘʶʱʝʡ ʥʘʛʨʫʟʢʠ ʧʦ ʜʘʚʣʝʥʠʶ ʞʠʜʢʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʚʝʩʴʤʘ ʥʝʪʦʯʥʘ.  

ʉ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʚʣʠʷʥʠʷ ʥʘ ʠʩʧʳʪʘʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʩʦʟʜʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʩʪʝʥʜʘ ʜʣʷ ʠʩʧʳʪʘʥʠʷ 

ʦʙʨʘʟʮʦʚ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩ ʨʫʯʥʳʤ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʤ ʧʨʠʚʦʜʦʤ, 

ʧʨʝʦʙʨʘʟʫʶʱʠʤ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʰʪʫʨʚʘʣʘ ʚ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ 

ʢʦʥʠʯʝʢʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ (ʨʠʩʫʥʦʢ 3.19) [110ï112].  

 

              

                       

ʈʠʩʫʥʦʢ 3.19 ï ʋʩʪʨʦʡʩʪʚʦ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʪʝʥʜʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʨʘʟʨʫʰʘʶʱʝʡ  ʥʘʛʨʫʟʢʠ ʠ ʢʦʥʪʨʦʣʷ ʠʟʛʠʙʥʦʡ ʧʨʦʯʥʦʩʪʠ ʬʦʨʤʦʚʘʥʥʦʡ 

ʪʦʨʬʷʥʦʡ ʧʨʦʜʫʢʮʠʠ 
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ʉʪʝʥʜ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠ ʠʟʤʝʨʝʥʠʷ ʨʘʟʨʫʰʘʶʱʝʡ ʥʘʛʨʫʟʢʠ ʚʢʣʶʯʘʝʪ 

ʩʪʘʥʠʥʫ 1, ʢʦʞʫʭ 2, ʟʘʢʨʳʚʘʶʱʠʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʠʚʦʜ, ʚʢʣʶʯʘʶʱʠʡ 

ʰʪʫʨʚʘʣ 3 ʜʠʘʤʝʪʨʦʤ 430 ʤʤ, ʩʦʝʜʠʥʝʥʥʳʡ ʯʝʨʝʟ ʰʝʩʪʝʨʥʶ 4, ʟʫʙʯʘʪʦʝ 

ʢʦʣʝʩʦ 5, ʠ ʰʝʩʪʝʨʥʶ 6 ʩ ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʟʫʙʯʘʪʦʡ ʨʝʡʢʦʡ 7, 

ʩʪʦʣʠʢ 8 ʩ ʫʩʪʘʥʦʚʦʯʥʳʤʠ ʦʧʦʨʘʤʠ 9 ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʦʙʨʘʟʮʘ 

10, ʘ ʪʘʢʞʝ ʫʟʝʣ ʠʟʤʝʨʝʥʠʷ ʨʘʟʨʫʰʘʶʱʝʡ ʥʘʛʨʫʟʢʠ. ʋʟʝʣ ʠʟʤʝʨʝʥʠʷ ʥʘʛʨʫʟʢʠ 

ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʡ S-ʦʙʨʘʟʥʦʡ ʩʢʦʙʳ 11 ʩ ʢʦʥʠʯʝʩʢʠʤ 

ʥʘʢʦʥʝʯʥʠʢʦʤ 12 ʠ ʟʘʢʨʝʧʣʝʥ ʥʘ ʟʫʙʯʘʪʦʡ ʨʝʡʢʝ 7. ʊʝʥʟʦʤʝʪʨʠʯʝʩʢʘʷ ʩʢʦʙʘ 

11 ʩʦʝʜʠʥʝʥʘ ʩ ʮʠʬʨʦʚʳʤ ʜʠʥʘʤʦʤʝʪʨʦʤ ɼʆʋ-3-1ʀ 13, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ 

ʩʪʦʣʠʢʝ 14 ʠ ʠʤʝʶʱʠʤ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʡ 1 ʢʅ. 

ʉʪʝʥʜ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʀʩʧʳʪʳʚʘʝʤʳʡ ʦʙʨʘʟʝʮ ʙʨʠʢʝʪʘ 

ʠʣʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ 10 ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʫʩʪʘʥʦʚʦʯʥʳʝ ʦʧʦʨʳ 9 ʩʪʦʣʠʢʘ 8 ʠ 

ʚʨʘʱʘʶʪ ʰʪʫʨʚʘʣ 3, ʧʨʠʚʦʜʷʱʠʡ ʚ ʜʚʠʞʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʠʚʦʜ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʟʫʙʯʘʪʘʷ ʨʝʡʢʘ 7 ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʥʝʡ 

ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʡ ʩʢʦʙʦʡ 11 ʠ ʢʦʥʠʯʝʩʢʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ 12. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʥʠʯʝʩʢʠʡ ʥʘʢʦʥʝʯʥʠʢ 12 ʚʥʝʜʨʷʝʪʩʷ ʚ ʠʩʧʳʪʳʚʘʝʤʳʡ ʦʙʨʘʟʝʮ 10 ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʡ ʩʢʦʙʳ 11. ʇʨʠ ʵʪʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʦʪ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʡ ʩʢʦʙʳ 11 ʚ ʮʠʬʨʦʚʦʡ 

ʜʠʥʘʤʦʤʝʪʨ ʧʦ ʢʘʙʝʣʶ. ʎʠʬʨʦʚʦʡ ʜʠʥʘʤʦʤʝʪʨ 13 ʨʘʙʦʪʘʝʪ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: 

ʜʠʩʢʨʝʪʥʦʡ ʬʠʢʩʘʮʠʠ ʥʘʛʨʫʟʢʠ ʠ ʬʠʢʩʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʩʠʣʠʷ. ʇʨʠ 

ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʮʠʬʨʦʚʦʡ ʜʠʥʘʤʦʤʝʪʨ 13 ʟʘʧʦʤʠʥʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʥʘʛʨʫʟʢʫ, ʜʝʡʩʪʚʫʶʱʫʶ ʥʘ ʢʦʥʠʯʝʩʢʠʡ ʥʘʢʦʥʝʯʥʠʢ 12 ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ 

ʦʙʨʘʟʮʘ, ʠ ʦʪʨʘʞʘʝʪ ʝʛʦ ʥʘ ʮʠʬʨʦʚʦʤ ʜʠʩʧʣʝʝ.  

ʂʦʥʩʪʨʫʢʮʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ ʩ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʤ ʟʫʙʯʘʪʳʤ 

ʟʘʮʝʧʣʝʥʠʝʤ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʣʘʚʥʦʝ ʩʦʟʜʘʥʠʝ ʨʘʟʨʫʰʘʶʱʝʡ ʥʘʛʨʫʟʢʠ 

ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʩʠʣʝʥʠʷ ʜʦ 500, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʠʣʦʞʝʥʠʷ ʙʦʣʴʰʠʭ ʫʩʠʣʠʡ ʢ ʰʪʫʨʚʘʣʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʫʯʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʙʝʯʘʡʢʫ ʰʪʫʨʚʘʣʘ ʩ ʩʠʣʦʡ 10 ʅ ʨʘʟʨʫʰʘʶʱʘʷ ʥʘʛʨʫʟʢʘ, 

ʩʦʟʜʘʚʘʝʤʘʷ ʫʩʪʨʦʡʩʪʚʦʤ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5 000 ʅ. 
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ɺʳʧʦʣʥʝʥʠʝ ʫʩʪʘʥʦʚʦʯʥʳʭ ʦʧʦʨ ʨʝʛʫʣʠʨʫʶʱʠʤʠʩʷ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ, ʜʣʠʥʦʡ 

ʠʩʧrʪʳʚʘʝʤʦʡ ʯʘʩʪʠ ʦʪ 75 ʜʦ 300 ʤʤ, ʘ ʰʠʨʠʥʦʡ ʠ ʚʳʩʦʪʦʡ ʦʪ 1 ʜʦ 130 ʤʤ. 

ʀʩʧʦʣʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʟʠʨʫʶʱʠʭ ʫʩʪʘʥʦʚʦʯʥʳʭ ʦʧʦʨ ʠ ʢʦʥʠʯʝʩʢʦʛʦ 

ʥʘʢʦʥʝʯʥʠʢʘ ʚ ʚʠʜʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʨʘʜʠʫʩʦʤ ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʳ ʩʥʠʞʘʝʪ 

ʨʠʩʢ ʩʢʘʣʳʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ï ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʉʠʣʦʚʘʷ ʩʭʝʤʘ ʩʦʟʜʘʥʠʷ ʥʘʛʨʫʟʢʠ ʩʪʝʥʜʦʤ ʠ ʵʧʶʨʘ ʠʟʛʠʙʘʶʱʠʭ 

ʤʦʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.20.  

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.20 ï ʉʠʣʦʚʘʷ ʩʭʝʤʘ ʩʦʟʜʘʥʠʷ ʥʘʛʨʫʟʢʠ ʠ ʵʧʶʨʘ ʠʟʛʠʙʘʶʱʠʭ 

ʤʦʤʝʥʪʦʚ 

 

ʇʨʠʣʦʞʝʥʥʘʷ ʚ ʮʝʥʪʨʝ ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʥʘ ʠʟʛʠʙ ʦʙʨʘʟʮʘ ʥʘʛʨʫʟʢʘ F (ʅ) 

ʚʳʟʳʚʘʝʪ ʨʘʚʥʳʝ ʨʝʘʢʮʠʠ ʫʩʪʘʥʦʚʦʯʥʳʭ ʦʧʦʨ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʚʝʥʩʪʚʘ 

ʨʘʩʩʪʦʷʥʠʡ L1 ʠ L2 (ʤ): 

Ὑ Ὑ Ὂ .                                          (3.13) 

ʀʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ (ʅĿʤ), ʜʝʡʩʪʚʫʶʱʠʡ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʦʙʨʘʟʮʘ ʠʤʝʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʪʦʯʢʝ ʉ (ʪʦʯʢʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ) ʠ  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὓʠ Ὑ Ὂ  .                               (3.14) 

F 

A B 
C 

L1 L2 

L 

RA RB 

Mʠmax Mʠ 

A B 
C 
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ʇʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʘ ʥʘ ʠʟʛʠʙ (ʇʘ) ʚ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʦʡ ʪʦʯʢʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʘ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ, 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʚ ʩʝʯʝʥʠʠ ʢ ʤʦʤʝʥʪʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʙʨʘʟʮʘ ʠʟʛʠʙʫ Wx (ʤ
3
):  

             „ʠ
ʠ  .                                                (3.15) 

ɿʥʘʷ, ʯʪʦ ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʨʫʛʣʦʛʦ ʦʙʨʘʟʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʟʘʚʠʩʠʤʦʩʪʠ 

                                                          ὡʢʨ  ,                                             (3.16) 

ʛʜʝ do  ï ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʦʙʨʘʟʮʘ (ʤ),  

ʘ ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

                                                           ὡʧʨ  ,                                            (3.17) 

ʛʜʝ b ʠ h ï ʰʠʨʠʥʘ ʠ ʚʳʩʦʪʘ ʩʝʯʝʥʠʷ ʦʙʨʘʟʮʘ (ʤ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [113],  

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʦʥʝʯʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʟʛʠʙʘʶʱʠʭ 

ʥʘʧʨʷʞʝʥʠʡ ♬ʠʢʨ ʠ ♬ʠʧʨ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʢʨʫʛʣʳʭ ʠ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ ʬʦʨʤʦʚʘʥʥʦʡ ʪʦʨʬʷʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʫʯʝʪʦʤ ʟʘʚʠʩʠʤʦʩʪʝʡ (3.16) ʠ 

(3.17): 

                                                             „ʠʢʨ  ,                                           (3.18)                                                                                      

                                                             „ʠʧʨ
ȟ

 .                                         (3.19) 

ʌʦʨʤʫʣʳ (3.18) ʠ (3.19) ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʦʙʨʘʟʮʦʚ ʥʘ ʠʟʛʠʙ ʫʯʠʪʳʚʘʶʪ ʠ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʫʩʪʘʥʦʚʦʯʥʳʤʠ ʦʧʦʨʘʤʠ (L) ʠ ʬʦʨʤʫ ʩʝʯʝʥʠʷ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʠʣʠ ʙʨʠʢʝʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʬʦʨʤʦʚʘʥʥʦʡ ʪʦʨʬʷʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʩʪʝʥʜʘ, ʩʣʝʜʫʝʪ: 

ʠʟʤʝʨʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʯʝʥʠʷ ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʦʙʨʘʟʮʘ; 

ʚʳʩʪʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʫʩʪʘʥʦʚʦʯʥʳʤʠ ʦʧʦʨʘʤʠ; 

ʚʢʣʶʯʠʪʴ ʮʠʬʨʦʚʦʡ ʜʠʥʘʤʦʤʝʪʨ, ʜʘʚ ʝʤʫ ʧʨʦʛʨʝʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ 

ʦʙʥʫʣʠʪʴ ʧʦʢʘʟʘʥʠʷ ʠ ʧʝʨʝʚʝʩʪʠ ʚ ʨʝʞʠʤ ʬʠʢʩʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʨʘʟʨʫʰʘʶʱʝʡ ʥʘʛʨʫʟʢʠ; ʧʦʤʝʩʪʠʪʴ ʥʘ ʫʩʪʘʥʦʚʦʯʥʳʝ ʦʧʦʨʳ ʩʪʝʥʜʘ 

ʠʩʧʳʪʳʚʘʝʤʳʡ ʦʙʨʘʟʝʮ; ʰʪʫʨʚʘʣʦʤ ʧʦʜʚʝʩʪʠ ʢʦʥʠʯʝʩʢʠʡ ʥʘʢʦʥʝʯʥʠʢ ʩʪʝʥʜʘ 
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ʢ ʦʙʨʘʟʮʫ; ʤʝʜʣʝʥʥʦ ʚʨʘʱʘʷ ʰʪʫʨʚʘʣ, ʜʦʚʝʩʪʠ ʥʘʛʨʫʟʢʫ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʨʘʟʝʮ ʨʘʟʨʫʰʘʝʪʩʷ; ʟʘʥʝʩʪʠ ʚ ʞʫʨʥʘʣ ʥʘʙʣʶʜʝʥʠʡ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʥʘ ʮʠʬʨʦʚʦʤ ʜʠʥʘʤʦʤʝʪʨʝ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʠ F; ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʘʤ (3.18) ʠʣʠ (3.19) ʧʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʘ; 

ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʚʪʦʨʠʪʴ 5ï6 ʨʘʟ ʥʘ ʦʜʥʦʪʠʧʥʳʭ ʦʙʨʘʟʮʘʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʫʩʢʦʚʦʡ ʪʦʨʬ ʥʘʙʠʨʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʯʥʦʩʪʴ ʧʨʠ 

ʩʦʜʝʨʞʘʥʠʠ ʚʣʘʛʠ ʚ ʠʥʪʝʨʚʘʣʝ 20ï30 % (4ï6 ʄʇʘ) [11, 74, 94]. ʇʦʵʪʦʤʫ, 

ʧʦʩʣʝ ʬʦʨʤʦʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ [97, 103ï105] ʠ  ʩʫʰʢʠ ʚ ʤʷʛʢʦʤ 

ʨʝʞʠʤʝ (t=17ï21
o
C, W=81ï85 %) ʥʘ ʧʨʦʪʷʞʝʥʠʠ 25 ʩʫʪʦʢ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 

ʩʨʝʜʥʝʛʦ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ w = 23,12 %, ʥʘʨʘʚʥʝ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʦʙʲʝʤʥʦ-ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ (ʧ. 3.4)  ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ 

ʧʨʦʯʥʦʩʪʴ ʢʫʩʢʦʚ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʩʪʝʥʜʝ (ʨʠʩʫʥʦʢ 3.21) ʧʦ ʧʨʠʚʝʜʝʥʥʦʡ 

ʚʳʰʝ ʤʝʪʦʜʠʢʝ (ʧʨʠʣʦʞʝʥʠʝ ɺ). 

 

                 

ʈʠʩʫʥʦʢ 3.21 ï ʀʩʧʳʪʘʥʠʝ ʥʘ ʠʟʛʠʙʥʫʶ ʧʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ 

ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ 
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ɺ ʭʦʜʝ ʩʪʘʥʜʘʨʪʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʳ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʝ ʢʨʠʚʳʝ (ʨʠʩʫʥʢʠ 3.22, 3.23), ʚʠʜ ʢʦʪʦʨʳʭ ʚʝʩʴʤʘ ʙʣʠʟʦʢ ʢ 

ʟʘʚʠʩʠʤʦʩʪʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʘ (ʧ. 3.4).  

 

 

ʈʠʩʫʥʦʢ 3.22ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʯʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ ʧʨʝʩʩʦʤ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ S = 110 ʤʤ ʜʣʷ 

ʢʦʬɻʬʠʮʠʝʥʪʦʚ ʥʘʧʦʨʘ kʥ 

 

 

ʈʠʩʫʥʦʢ 3.23 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʯʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ ʧʨʝʩʩʦʤ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ S = 50 ʤʤ ʜʣʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʧʦʨʘ kʥ 

 

y = 0,9475ln(x) - 0,5939 
wч Ґ лΣфолф 

y = 0,6862ln(x) - 0,6517 
wч Ґ лΣфмсо 
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ʇʦʩʢʦʣʴʢʫ ʤʠʥʠʤʘʣʴʥʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʬʦʨʤʦʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ 220ï320 ʦʙ/ʤʠʥ, ʜʣʷ ʩʢʦʨʦʩʪʠ 270 ʦʙ/ʤʠʥ, ʢʘʢ ʠ ʚ 

ʩʣʫʯʘʝ ʩ ʧʣʦʪʥʦʩʪʴʶ, ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʯʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʦʪ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʜʣʷ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʥʘʧʦʨʘ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.24).  

 

 

ʈʠʩʫʥʦʢ 3.24 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ ʚʳʩʫʰʝʥʥʦʛʦ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʦʪ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ n = 270 

ʦʙ/ʤʠʥ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʧʦʨʘ kʥ 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (ʨʠʩʫʥʦʢ 3.24), ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʦʩʪʘ ʧʨʦʯʥʦʩʪʠ ʢʫʩʢʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʘʜʘʝʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

kʥ ʦʪ 2,22 ʜʦ 2,96. ʇʦʵʪʦʤʫ ʬʦʨʤʦʚʘʥʠʝ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʥʘʧʦʨʘ kʥ=2,22 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʤ ʨʝʞʠʤʦʤ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʦʮʝʥʢʝ ʧʨʦʯʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʠʟʚʝʩʪʥʳʤʠ ʨʘʥʝʝ ʜʘʥʥʳʤʠ [74, 94], ʥʦ ʧʦʣʫʯʝʥʳ ʩ ʤʝʥʴʰʠʤʠ 

ʟʘʪʨʘʪʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʧʨʠʤʝʥʷʣʦʩʴ ʨʫʯʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʨʠ ʵʪʦʤ ʟʘʢʨʫʛʣʝʥʥʳʝ ʢʨʘʷ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʫʟʣʘ ʩʪʝʥʜʘ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʨʘʟʨʫʰʝʥʠʝ ʧʨʠ çʯʠʩʪʦʤè ʠʟʛʠʙʝ, ʘ ʥʝ ʠʟʛʠʙʝ 

ʩʦ ʩʢʘʣʳʚʘʥʠʝʤ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ. ʇʦʩʣʝʜʥʝʝ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʘʞʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʪ.ʢ. ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʝʞʠʤʳ ʥʘʛʨʫʞʝʥʠʷ 

ʙʣʠʟʢʠʝ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ʇʦʩʢʦʣʴʢʫ ʬʦʨʤʳ ʢʨʠʚʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʨʦʯʥʦʩʪʠ ʦʪ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʦʯʝʥʴ ʩʭʦʞʠ ʩ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʧʣʦʪʥʦʩʪʠ ʦʪ ʵʥʝʨʛʦʝʤʢʦʩʪʠ (ʧ. 3.3, [97, 103ï

105]), ʪʦ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʯʥʦʩʪʴʶ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʥʘ ʠʟʛʠʙ ʠ ʝʛʦ ʧʣʦʪʥʦʩʪʴʶ, ʯʪʦ ʠ ʙʳʣʦ ʩʜʝʣʘʥʦ ʥʘʤʠ.  

 

3.6. ʆ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ  

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʠʟʛʠʙ 

 

ʉʭʦʞʝʩʪʴ ʬʦʨʤ ʢʨʠʚʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 3.16, 3.17 ʠ 3.22, 3.23 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʝʩʥʦʡ ʩʚʷʟʠ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ ʠ 

ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ, ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʧʣʦʪʥʦʩʪʴʶ ʠ ʧʨʦʯʥʦʩʪʴʶ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʠʟʛʠʙ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ 

ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ [107, 114] ʩ ʨʘʩʯʝʪʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ: 

ὶ̉
В ̉ ̉

В В ̉ ̉
 ,                                       (3.20) 

ʛʜʝ ɟ ʠ ᷃ ï ʪʦʯʝʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ; ”Ӷ ʠ „ ï ʠʭ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ ʠʟ n = 5 ʩʝʨʠʡ ʦʧʳʪʦʚ.  

ʆʰʠʙʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʧʨʠ ʯʠʩʣʝ ʦʧʳʪʦʚ n < 100: 

ά ̉  ,                                            (3.21) 

ʛʜʝ f = n ï 2 ï ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʚ 1-ʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʝʩʣʠ  

ὸ ̉ σ .                                           (3.22) 

ɺʩʝ ʨʘʩʯʝʪʳ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʳ 3.6 ʠ 3.7. 

ɹʦʣʝʝ ʩʪʨʦʛʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ 

ʧʦʣʫʯʝʥʦ ʧʫʪʝʤ ʝʛʦ ʩʨʘʚʥʝʥʠʷ ʩ ʢʨʠʪʠʯʝʩʢʠʤ rʢʨ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ Ŭ = 

0,05 ʠ ʯʠʩʣʝ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ f = 3 (rʢʨ = 0,88) [107]. 
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ʊʘʙʣʠʮʘ 3.6 ï ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʥʘ 

ʠʟʛʠʙ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ ʰʥʝʢʦʤ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ S = 110 ʤʤ 

ɟ, ʢʛ/ʤ
3 „̉, ʄʇʘ ” ”Ӷ „̉ „̉ ” ”Ӷ „̉ „̉  ” ”Ӷ

„̉ „̉  

d = 52 ʤʤ; kʥ = 2,96 

975,54 3,4386 ï37,44 ï0,857 1401,7536 0,7344 32,0861 

1003,31 3,6037 ï9,67 ï0,6919 93,5089 0,4787 6,6907 

1019,38 4,1869 6,4 ï0,1087 40,96 0,0118 ï0,6957 

1024,12 4,8496 11,14 0,554 124,0996 0,3069 6,1716 

1042,54 5,3993 29,56 1,1037 873,7936 1,2182 32,6254 

В” = 

=5064,89; 

”Ӷ= 

=1012,98 

В„̉= 

=21,4781 

„̉= 

=4,2956 

  В” ”Ӷ= 

=2534,1157 

В„̉ „̉ = 

=2,75 

В” ”Ӷ     
„̉ „̉ = 

=76,8781 

ὶ̉
ȟ

Ѝ ȟ Ͻȟ
πȟωςρ; ά

ȟ
πȟςςτω; ὸ

ȿȟ ȿ

ȟ
τȟπωυ; ὶ̋̑ πȟψψ 

d = 60 ʤʤ; kʥ = 2,22 

955,75 2,2323 ï35,39 ï0,5572 1252,5936 0,3105 19,7193 

971,85 2,5271 ï19,29 ï0,2624 372,1813 0,0689 5,0617 

995,77 2,1256 4,628 ï0,6639 21,4184 0,4408 ï3,0725 

1011,77 3,4644 20,628 0,6749 425,5144 0,4555 13,9218 

1020,57 3,598 29,428 0,8085 866,0072 0,6537 23,7925 

В” = 

=4955,71; 

”Ӷ= 

=991,142 

В„̉= 

=13,9474 

 „̉ = 

=2,7895 

  В” ”Ӷ= 

=2937,7149 

В„̉ „̉ ς= 

=1,9294 
” ”Ӷ  

„̉ „̉  

= 59,4228 

ὶ̉
 ȟ

Ѝ ȟ Ͻȟ
πȟχψω; ά

ȟ
πȟσυυ; ὸ

ȿȟ ȿ

ȟ
ςȟςςχ; ὶ̋̑ πȟψψ 

d = 92 ʤʤ; kʥ = 0,95 

937,39 0,9428 ï21,50 ï0,0747 462,336 0,0056 1,6061 

940,35 1,0021 ï18,54 ï0,0151 343,8058 0,0002 0,2799 

962,15 1,0097 3,258 ï0,0078 10,6146 0,00006 ï0,0254 

978,18 1,0574 19,288 0,0399 372,0269 0,0016 0,7696 

981,39 1,0755 22,498 0,058 506,16 0,0034 1,3049 

В” = 

=4799,46; 

”Ӷ= 

=958,892 

В„ = 

=5,0875; 

 „̉ = 

=1,0175 

  В” ”Ӷ= 

=1694,943 

В„̉ „̉ ς= 

=0,01086 
” ”Ӷ  

„̉ „̉  

=3,9351 

ὶ̉
ȟ

Ѝ ȟ Ͻȟ
πȟωρχ; ά

ȟ
πȟςσ; ὸ

ȿȟ ȿ

ȟ
σȟωψχ; ὶ̋̑ πȟψψ 
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ʊʘʙʣʠʮʘ 3.7 ï ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʥʘ 

ʠʟʛʠʙ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ ʰʥʝʢʦʤ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ S = 50 ʤʤ 

ɟ, ʢʛ/ʤ
3 „̉, ʄʇʘ ” ”Ӷ „̉ „̉ ” ”Ӷ „̉ „̉  ” ”Ӷ

„̉ „̉  

d = 52 ʤʤ; kʥ = 2,96 

1017,96 4,2354 ï27,61 ï1,0745 762,3121 1,1546 29,6669 

1044,48 4,3186 ï1,09 ï0,9913 1,1881 0,9827 1,0805 

1033,67 5,4848 ï11,9 0,1749 141,61 0,0306 ï2,0813 

1065,17 6,2443 19,60 0,9344 384,16 0,8731 18,3142 

1066,59 6,2666 21,02 0,9567 441,8404 0,9153 20,1098 

В” = 

=5225,87; 

”Ӷ= 

=1045,57 

В„̉= 

=26,5497 

„̉= 

=5,3099 

  В” ”Ӷ= 

=1731,1106 

В„̉ „̉ ς= 

=3,9563 
” ”Ӷ  

„̉ „̉  

=67,0901 

ὶ̉
ȟ

Ѝ ȟ Ͻȟ
πȟψρρ; ά

ȟ
πȟσσχψ; ὸ

ȿȟ ȿ

ȟ
ςȟτ; ὶ̋̑ πȟψψ 

d = 60ʤʤ; kʥ = 2,22 

978,02 2,5526 ï41,79 ï0,8516 1746,4041 0,7252 35,5884 

1004,92 2,6197 ï14,89 ï0,7845 221,7121 0,6154 11,6812 

1024,24 3,5670 4,43 0,1628 19,6249 0,0265 0,7212 

1042,42 4,0073 22,61 0,6031 511,2121 0,3637 13,6361 

1049,44 4,2746 29,63 0,8704 877,9369 0,7576 25,7900 

В” = 

=5099,04; 

”Ӷ= 

=1019,81 

В„̉= 

=17,0212 

„̉= 

=3,4042 

  В” ”Ӷ= 

=3376,8901 

В„̉ „̉ = 

=2,4884 
” ”Ӷ  

„̉ „̉  

=87,4169 

ὶ̉
ȟ

Ѝ ȟ Ͻȟ
πȟωυτ; ά

ȟ
πȟρχσ; ὸ

ȿȟ ȿ

ȟ
υȟυρρ; ὶ̋̑ πȟψψ 

d = 92 ʤʤ; kʥ = 0,95 

956,75 0,9723 ï20,3 ï0,2105 412,09 0,0443 4,2732 

968,22 1,0035 ï8,83 ï0,1793 77,9689 0,0321 1,5832 

981,23 1,2319 4,18 0,0491 17,4724 0,0024 0,2052 

983,23 1,3342 6,18 0,1514 38,1924 0,0229 0,9357 

995,82 1,3721 18,77 0,1893 352,3129 0,0358 3,5532 

В” = 

=4885,25; 

”Ӷ= 

=977,05 

В„̉= 

=5,914; 

„̉= 

=1,1828 

  В” ”Ӷ= 

=898,0366 

В„̉ „̉ = 
=0,1375 

” ”Ӷ  

„̉ „̉  

=10,5496 

ὶ̉
ȟ

Ѝ ȟ Ͻȟ
πȟωτω; ά

ȟ
πȟρψς; ὸ

ȿȟ ȿ

ȟ
υȟςρτ; ὶ̋̑ πȟψψ 

 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʚ ʜʚʫʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ | r | > 

0,7 ʛʦʚʦʨʷʪ ʦ ʩʠʣʴʥʦʡ ʩʚʷʟʠ ʠ ʚ ʯʝʪʳʨʝʭ ʩʣʫʯʘʷʭ (| r | > 0,9) ʠʟ ʰʝʩʪʠ ï ʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʚʷʟʠ [107, 114] ʤʝʞʜʫ ʧʣʦʪʥʦʩʪʴʶ ʠ 
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ʧʨʦʯʥʦʩʪʴʶ ʥʘ ʠʟʛʠʙ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ, ʧʦʟʚʦʣʷʶʱʝʡ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʠʭ 

ʚʟʘʠʤʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ (ʨʠʩʫʥʢʠ 3.25, 3.26). 

 

 

ʈʠʩʫʥʦʢ 3.25 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ ʦʪ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʥʘʧʦʨʘ ʠ ʰʘʛʝ ʚʠʪʢʦʚ ʰʥʝʢʘ S = 110 ʤʤ 

 

 

ʈʠʩʫʥʦʢ 3.26 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ ʦʪ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʥʘʧʦʨʘ ʠ ʰʘʛʝ ʚʠʪʢʦʚ ʰʥʝʢʘ S = 50 ʤʤ 

y = 0,0303x - 26,435 
wч Ґ лΣупум 

y = 0,021x - 17,923 
wч Ґ лΣуусн 

y = 0,0023x - 1,2209 
wч Ґ лΣупун 

0

1

2

3

4
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6
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˽
ͪ
ͦ
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ͦ
ͫ
ͭ
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͊

 

˽ͦͭͤͦͫͭ͡Έ ͍͎ͯͫͦͦͦ͟͟ ͭͦͪͺ͊Σ ͎͟κͣо 

Kͤ ҐнΣфс 

Kͤ ҐнΣнн 

Kͤ ҐлΣфр 

y = 0,0388x - 35,212 
wч Ґ лΣсртн 

y = 0,0259x - 22,995 
wч Ґ лΣфлфп 

y = 0,0117x - 10,296 
wч Ґ лΣфллс 
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ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʜʣʷ ʟʘʜʘʯ ʩʦʭʨʘʥʝʥʠʷ ʬʦʨʤʳ ʢʫʩʢʘ ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ [115], ʛʣʘʚʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʷʚʣʷʝʪʩʷ 

ʧʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ. ʇʨʠ ʩʞʠʛʘʥʠʠ ʪʦʨʬʘ ʚ ʪʦʧʢʘʭ ʩʪʦʠʪ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʧʣʦʪʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ ʦʜʠʥ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ 

ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤʠ, ʤʦʞʥʦ ʩ ʚʳʩʦʢʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ Ŭ = 0,05 ʦʧʨʝʜʝʣʠʪʴ ʜʨʫʛʦʡ ʧʘʨʘʤʝʪʨ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʚʨʝʤʝʥʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ (ʨʠʩʫʥʢʠ 3.25, 3.26) ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ [68], ʚ ʢʦʪʦʨʦʡ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʯʥʦʩʪʠ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʩʞʘʪʠʝ ʦʪ ʧʣʦʪʥʦʩʪʠ ʩʢʝʣʝʪʘ. ʅʘ ʨʠʩʫʥʢʝ 3.27 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʫʯʝʥʥʳʡ ʘʚʪʦʨʘʤʠ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʢʫʙʠʯʝʩʢʦʛʦ ʢʦʨʥʷ ʠʟ 

ʧʨʦʯʥʦʩʪʠ ʬʦʨʤʦʚʘʥʥʦʛʦ ʪʦʨʬʘ ʥʘ ʩʞʘʪʠʝ ʦʪ ʧʣʦʪʥʦʩʪʠ. 

 

                   

ʈʠʩʫʥʦʢ 3.27 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʫʙʠʯʝʩʢʦʛʦ ʢʦʨʥʷ ʠʟ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ 

(ʄʇʘ) ʦʪ ʧʣʦʪʥʦʩʪʠ  ʩʢʝʣʝʪʘ ʦʙʨʘʟʮʦʚ ʬʦʨʤʦʚʘʥʥʦʛʦ ʪʦʨʬʘ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ 

ʜʣʠʥʦʡ 1,5d ʠ ʜʠʘʤʝʪʨʘʤʠ d: 1 ï 20; 2 ï 30; 3 ï 40 ʤʤ 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʯʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʧʣʦʪʥʦʩʪʠ ï ʣʠʥʝʡʥʘʷ. 
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3.7. ʇʦʣʥʳʡ ʬʘʢʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ  

ʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ 

 

ʆʧʠʩʘʥʥʳʝ ʚ ʧʧ. 3.2 ʠ 3.3, ʘ ʪʘʢʞʝ ʚ ʨʘʙʦʪʘʭ [97, 103ï105] ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʬʦʨʤʦʚʘʥʠʶ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʰʥʝʢʦʚʳʤ 

ʧʨʝʩʩʦʤ ʚʳʷʚʠʣʠ ʨʷʜ ʪʨʝʥʜʦʚʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ 

ʚʨʘʱʝʥʠʷ  ʰʥʝʢʘ ʠ ʜʠʘʤʝʪʨʘ ʬʦʨʤʫʶʱʝʛʦ ʤʫʥʜʰʪʫʢʘ. ʆʧʨʝʜʝʣʝʥʘ ʟʦʥʘ 

ʥʘʠʤʝʥʴʰʝʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʛʨʘʥʠʮʘʭ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ 220é320 ʦʙ/ʤʠʥ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ: 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ ʚʳʰʝ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ ʩ 

ʤʫʥʜʰʪʫʢʦʤ ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ; ʙǲ̏ʣʴʰʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ 

ʟʦʥʝ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʰʥʝʢʘ ʩ 

ʙ̏ǲʣʴʰʠʤ ʰʘʛʦʤ. ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʨʝʞʠʤʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ n = 220é320 ʦʙ/ʤʠʥ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʥʘʧʦʨʘ kʥ = 2,22 ʠ 

ʰʘʛʝ ʚʠʪʢʦʚ ʰʥʝʢʘ S = 50 ʤʤ (ʪʦ ʝʩʪʴ ʨʘʚʥʦʤ ʧʦʣʦʚʠʥʝ ʜʠʘʤʝʪʨʘ ʰʥʝʢʘ D). 

ʂʨʦʤʝ ʪʦʛʦ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʬʦʨʤʦʚʘʥʠʷ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʨʝʞʠʤʘʭ ʰʥʝʢʘʤʠ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ 110 ʠ 50 ʤʤ ʚʣʠʷʝʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʥʘʙʦʨ 

ʬʘʢʪʦʨʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʠʟ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʷʚʣʷʶʪʩʷ 

ʨʝʞʠʤʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʣʩʷ ʰʥʝʢ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ, ʨʘʚʥʳʤ ʧʦʣʦʚʠʥʝ 

ʜʠʘʤʝʪʨʘ, ʘ ʧʝʨʝʯʝʥʴ ʪʝʭʥʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʬʦʨʤʦʚʘʥʠʷ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʥʘʧʦʨʘ ʠ ʯʠʩʣʦʤ 

ʦʙʦʨʦʪʦʚ ʰʥʝʢʘ, ʩʣʝʜʫʝʪ ʥʘʡʪʠ ʬʫʥʢʮʠʶ ʦʪʢʣʠʢʘ, ʷʚʣʷʶʱʫʶʩʷ 

ʟʘʚʠʩʠʤʦʩʪʴʶ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ɸ ʦʪ ʜʚʫʭ ʬʘʢʪʦʨʦʚ: ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ 

ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʰʥʝʢʘ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʝʥʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʧʣʘʥʘ ʠʣʠ 

ʧʦʣʥʦʛʦ ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʇʌʕ), ʤʝʪʦʜ ʢʦʪʦʨʦʛʦ ʜʦʩʪʘʪʦʯʥʦ 
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ʧʦʣʥʦ ʠʟʣʦʞʝʥ ʚ ʨʘʙʦʪʘʭ [107, 108]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʚʠʜʘ: 

                                              ὃ ὪὯ̎Ƞὲ.                                             (3.23) 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʠʤʝʥʷʣʩʷ ʰʥʝʢ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ 50 ʤʤ. ʋʯʠʪʳʚʘʷ ʭʘʨʘʢʪʝʨ ʧʦʣʫʯʝʥʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʬʫʥʢʮʠʠ ʦʪʢʣʠʢʘ ʚʩʝ ʧʦʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʙʠʪʦ ʥʘ ʜʚʝ ʦʙʣʘʩʪʠ: ʦʪ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦ 

ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ ʠ ʦʪ ʩʨʝʜʥʝʡ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ [116]. 

ɼʣʷ ʜʚʫʭ ʬʘʢʪʦʨʦʚ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʙʝʟ ʯʣʝʥʦʚ ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ 

ʠʤʝʝʪ ʚʠʜ: 

ὃ ὦ ὦὢ ὦὢ ὦ ὢὢȟ                       (3.23) 

ʛʜʝ b0 ï ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ; ʍ1, ʍ2 ï ʢʦʜʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʦʚ; b1, b2 ï

ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʍi, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʣʠʷʥʠʝ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʬʫʥʢʮʠʶ ʦʪʢʣʠʢʘ; b12 ï

ʢʦʵʬʬʠʮʠʝʥʪ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʜʚʦʡʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʦʚ [107]. 

ʇʝʨʚʘʷ ʦʙʣʘʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ɸ1 

[ʄɼʞ/ʤ
3
] ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ ʠʤʝʝʪ ʟʦʥʫ 

ʟʥʘʯʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʩʨʝʜʥʝʡ 

ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ n1: Ὧʥ Ὧʥ Ƞ Ὧʥ πȟωυȠςȟωφ; ὲ

ὲ Ƞ ὲ υυȟψρȠρψσȟςψʦʙ/ʤʠʥ. 

ʎʝʥʪʨ ʧʣʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

Ὧʥ
ʥ ʥ ȟ ȟ

ρȟωυυ;                           (3.24) 

ὲ
ȟ ȟ

ρρωȟυτυ ʦʙ/ʤʠʥ.              (3.25) 

ʀʥʪʝʨʚʘʣ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ 

ЎὯʥ
ʥ ʥ ȟ ȟ

ρȟππυ;                  (3.26) 

Ўὲ
Ȣ ȟ ȟ

φσȟχσυ ʦʙ/ʤʠʥ.       (3.27) 

ʂʦʜʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʦʚ: 
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                                       ὢ ̎ ̎

Ў̎
ρ ;                                    (3.28) 

                                        ὢ ̎ ̎

Ў̎
ρ;                                   (3.29) 

                                               ὢ ̎ ȟ

ȟ
;                                           (3.30) 

                                          ὢ
Ў

ρ;                                  (3.31) 

                                          ὢ
Ў

ρ;                                 (3.32)  

                                                 ὢ
ȟ

ȟ
 .                                     (3.33) 

ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʧʝʨʚʦʡ ʦʙʣʘʩʪʠ, ʧʦʩʪʨʦʝʥʥʘʷ 

ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʧ. 3.3), [97, 103ï105], ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 3.8. 

 

ʊʘʙʣʠʮʘ 3.8 ï  ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʧʝʨʚʦʛʦ ʧʦʣʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ 

ʌʘʢʪʦʨ 
ʋʨʦʚʝʥʴ ʐʘʛ 

ʚʘʨʴʠʨʦʚʘʥʠʷ ï1 0 +1 

Ὧ̎ 0,95 1,955 2,96 1,005 

ὲ 55,81 119,545 183,28 63,735 

ʅʦʤʝʨ 

ʚʘʨʠʘʥʪʘ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ɺʳʭʦʜ ʈʘʩʯʝʪ 

ʍ0 X1 X2 X1X2 Aj
(1) 

Aj
(2)

 Aj
(3)

 ὃӶ 

1 + ï ï + 1,10435 1,3128 1,18921 1,20212 

2 + + ï ï 3,4567 3,0874 2,85448 3,13286 

3 + ï + ï 0,7989 0,8743 0,963659 0,878953 

4 + + + + 1,7084 1,5836 1,72568 1,67256 

 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʟʘʧʠʩʠ ʚ ʤʘʪʨʠʮʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʤʝʩʪʦ +1 ʠ ï1 ʫʨʦʚʥʠ 

ʢʦʜʠʨʦʚʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʦʟʥʘʯʝʥʳ, ʢʘʢ ç+è ʠ çïè. ɼʘʥʥʳʝ ʧʦ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ (Aj
(1-3)
) ʚʟʷʪʳ 

ʠʟ ʞʫʨʥʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʦ 

ʵʢʩʧʝʨʠʤʝʥʪʫ ʩ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ (ὃӶ) ʪʘʢ ʞʝ ʚʟʷʪʦ ʠʟ ʞʫʨʥʘʣʘ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʤʘʪʝʨʠʘʣʦʚ ʨʘʙʦʪ [97, 103ï105]. 
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ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ (3.23) ʨʝʛʨʝʩʩʠʠ bk ʚʝʜʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ [107]: 

ὦ В ὃӶὢ ,                                      (3.34) 

ʛʜʝ N ï ʥʦʤʝʨ ʩʝʨʠʠ ʦʧʳʪʦʚ (ʜʣʷ ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʘ 

N = 4); i ʠ j ï ʥʦʤʝʨ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʚ ʤʘʪʨʠʮʝ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ὦ ρȟςπςρςσȟρσςψφπȟψχψωυσρȟφχςυφρȟχςρφς; 

ὦ ρȟςπςρςσȟρσςψφπȟψχψωυσρȟφχςυφπȟφψρπω; 

ὦ ρȟςπςρςσȟρσςψφπȟψχψωυσρȟφχςυφπȟττυψχ; 

ὦ ρȟςπςρςσȟρσςψφπȟψχψωυσρȟφχςυφπȟςψτςψ. 

ʇʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʥʘʡʜʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ bk  ʚ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ 

(3.23) ʜʣʷ ʢʦʜʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ ȿὢȿ ρ ̉ ȿὢȿ ρ ʠʤʝʝʤ: 

ὃ ρȟχςρφςπȟφψρπωὢ πȟττυψχὢ πȟςψτςψὢὢ .   (3.35) 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʠʜʝ ʧʫʪʝʤ 

ʟʘʤʝʥʳ ʚ ʥʝʤ ʢʦʜʠʨʦʚʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (3.30) ʠ (3.33): 

ὃ ρȟχςρφςπȟφψρπω
Ὧ̎ ρȟωυυ

ρȟππυ
πȟττυψχ

ὲ ρρωȟυτυ

φσȟχσυ
 

πȟςψτςψ̎
ȟ

ȟ

ȟ

ȟ
 .                        (3.36) 

ʇʦʩʣʝ ʫʧʨʦʱʝʥʠʷ ʫʨʘʚʥʝʥʠʝ (3.36) ʧʨʝʦʙʨʘʟʫʝʪʩʷ: 

ὃ πȟρωυχχρȟςπψςχὯ̎ πȟππρφψὲ πȟππτττὯ̎ὲ .   (3.37) 

ʇʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ 

ʧʝʨʚʦʡ ʦʙʣʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ 

ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦ ʩʨʝʜʥʝʡ. 

ɺʪʦʨʘʷ ʦʙʣʘʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ɸ2 

[ʄɼʞ/ʤ
3
] ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ ʠʤʝʝʪ ʟʦʥʫ 

ʟʥʘʯʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʩʨʝʜʥʝʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 
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ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ n2: Ὧ̎ Ὧ̎ Ƞ Ὧ̎ πȟωυȠςȟωφ; ὲ

ὲ Ƞ ὲ ρψσȟςψȠτςωȟψφʦʙ/ʤʠʥ. 

ʎʝʥʪʨ ʧʣʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ  

ὲ
ȟ ȟ

σπφȟυχ  ʦʙ/ʤʠʥ.          (3.38) 

ʀʥʪʝʨʚʘʣ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʘ 

ὲ
ȟ ȟ

ρςσȟςω ʦʙ/ʤʠʥ.     (3.39) 

ʂʦʜʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʦʨʘ: 

ὢ
Ў

ρ;                               (3.40) 

ὢ
Ў

ρ;                              (3.41)  

ὢ
ȟ

ȟ
.                                      (3.42) 

ɼʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʘ ʍ1 ʩʧʨʘʚʝʜʣʠʚʳ ʬʦʨʤʫʣʳ (3.28ï3.30), 

ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʜʣʷ ʧʝʨʚʦʛʦ ʧʦʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʚʪʦʨʦʡ ʦʙʣʘʩʪʠ, ʧʦʩʪʨʦʝʥʥʘʷ 

ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʧ. 3.3), ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.9. 

 

ʊʘʙʣʠʮʘ 3.9 ï ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʚʪʦʨʦʛʦ ʧʦʣʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ 

ʌʘʢʪʦʨ 
ʋʨʦʚʝʥʴ ʐʘʛ 

ʚʘʨʴʠʨʦʚʘʥʠʷ ï1 0 +1 

Ὧ̎ 0,95 1,955 2,96 1,005 

ὲ 183,28 306,57 429,86 123,29 

ʅʦʤʝʨ 

ʚʘʨʠʘʥ-

ʪʘ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ɺʳʭʦʜ ʈʘʩʯʝʪ 

ʍ0 X1 X2 X1X2 Aj
(1) 

Aj
(2)

 Aj
(3)

 ὃӶ 

1 + ï ï + 0,8567 0,9312 0,84896 0,878953 

2 + + ï ï 1,72356 1,6074 1,68672 1,67256 

3 + ï + ï 1,02674 0,9457 1,02165 0,99803 

4 + + + + 2,9655 2,88427 3,27533 3,0417 

 

ɼʘʥʥʳʝ ʧʦ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʪʨʝʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ   (Aj
(1-3)
) ʚʟʷʪʳ ʠʟ ʞʫʨʥʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
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ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʫ ʩ ʪʨʝʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ (ὃӶ) ʪʘʢ ʞʝ ʚʟʷʪʦ ʠʟ ʞʫʨʥʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ 

ʤʘʪʝʨʠʘʣʦʚ ʨʘʙʦʪ [97, 103ï105]. 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʷ (3.23) ʨʝʛʨʝʩʩʠʠ bk ʚʝʜʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ (3.34) [107]: 

ὦ πȟψχψωυσρȟφχςυφπȟωωψπσσȟπτρχρȟφτχψρ; 

ὦ πȟψχψωυσρȟφχςυφπȟωωψπσσȟπτρχπȟχπωσς; 

ὦ πȟψχψωυσρȟφχςυφπȟωωψπσσȟπτρχπȟσχςπυ; 

ὦ πȟψχψωυσρȟφχςυφπȟωωψπσσȟπτρχπȟσρςυς. 

ʇʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʥʘʡʜʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ bk  ʚ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ 

(3.23) ʜʣʷ ʢʦʜʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ ȿὢȿ ρ ̉ ȿὢȿ ρ ʠʤʝʝʤ: 

ὃ ρȟφτχψρπȟχπωσςὢ πȟσχςπυὢ πȟσρςυςὢὢ .  (3.43) 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʠʜʝ ʧʫʪʝʤ 

ʟʘʤʝʥʳ ʚ ʥʝʤ ʢʦʜʠʨʦʚʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (3.30) ʠ (3.42): 

ὃ ρȟφτχψρπȟχπωσς
Ὧ̎ ρȟωυυ

ρȟππυ
πȟσχςπυ

ὲ σπφȟυχ

ρςσȟςω
 

πȟσρςυς̎
ȟ

ȟ

ȟ

ȟ
 .                             (3.44) 

ʇʦʩʣʝ ʫʧʨʦʱʝʥʠʷ ʫʨʘʚʥʝʥʠʝ (3.44) ʧʨʝʦʙʨʘʟʫʝʪʩʷ: 

ὃ πȟψυτυσπȟπφχτφὯ̎ πȟππρωρὲ πȟππςυςὯ̎ὲ .      (3.45) 

ʇʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʚʪʦʨʦʡ ʦʙʣʘʩʪʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʩʨʝʜʥʝʡ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʚʫʭ ʦʙʣʘʩʪʝʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʬʦʨʤʦʚʘʥʠʷ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʬʦʨʤʫʶʱʝʛʦ 

ʰʥʝʢʘ ʤʝʪʦʜʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʣʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ (3.37) ʠ (3.45). 
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ʉʣʝʜʫʶʱʠʤ ʥʝʦʙʭʦʜʠʤʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʦʜʨʦʙʥʦ 

ʠʟʣʦʞʝʥʥʦʡ ʚ ʠʩʪʦʯʥʠʢʘʭ [107, 108]. 

ʇʦʩʪʨʦʯʥʳʝ ʜʠʩʧʝʨʩʠʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ 

ʧʣʘʥʠʨʦʚʘʥʠʷ: 

ὈὃӶ В ὃӶ ὃ ,                        (3.46) 

ʛʜʝ m ï ʯʠʩʣʦ ʧʦʚʪʦʨʝʥʠʡ ʦʧʳʪʦʚ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ j (m = 3); q ï ʥʦʤʝʨ 

ʨʝʟʫʣʴʪʘʪʘ ʦʧʳʪʘ (q = 1é3). 

ɼʠʩʧʝʨʩʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ, ʢʘʢ ʩʨʝʜʥʷʷ 

ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʠʟ ʧʦʩʪʨʦʯʥʳʭ ʜʠʩʧʝʨʩʠʡ ʚʩʝʭ N ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʦʚ: 

Ὀὃ В ὈὃӶ.                               (3.47) 

ɼʠʩʧʝʨʩʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ: 

ὈὃӶ Ὀὃ.                                    (3.48) 

ɼʠʩʧʝʨʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ 

Ὀὦ ὈὃӶ .                                  (3.49) 

ʆʰʠʙʢʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

„ὦ Ὀὦ .                                   (3.50) 

ʆʮʝʥʢʘ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʥʝʨʘʚʝʥʩʪʚʘ: 

ȿὦȿ „ὦ ὸὪ,                                 (3.51) 

ʛʜʝ tp(f) = 2,31 ï  ʢʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ P = 95 % ʠ 

ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ f = N(mï1) = 8 [107]. 

ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ (3.51), ʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ 

ʟʥʘʯʠʤʳ ʥʘ ʫʨʦʚʥʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʈ = 95 %. 

ɼʣʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʧʝʨʚʦʡ ʦʙʣʘʩʪʠ 

(ʪʘʙʣʠʮʘ 3.8) ʦʧʨʝʜʝʣʝʥʳ:  

ʧʦʩʪʨʦʯʥʳʝ ʜʠʩʧʝʨʩʠʠ:  
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Ὀ ὃӶ
ρ

ς
ρȟςπςρςρȟρπτσυρȟςπςρς ρȟσρςψ

ρȟςπςρςρȟρψωςρπȟπρπωτȠ 

Ὀ ὃӶ
ρ

ς
σȟρσςψφσȟτυφχ σȟρσςψφσȟπψχτ

σȟρσςψφςȟψυττψπȟπωςςςȠ 

Ὀ ὃӶ
ρ

ς
πȟψχψωυπȟχωψω πȟψχψωυπȟψχτσ

πȟψχψωυπȟωφσφυωπȟππφψρȠ 

Ὀ ὃӶ
ρ

ς
ρȟφχςυφρȟχπψτ ρȟφχςυφρȟυψσφ

ρȟφχςυφρȟχςυφψπȟππφπρȠ 

ʜʠʩʧʝʨʩʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ: 

Ὀὃ πȟπρπωτπȟπωςςςπȟππφψρπȟππφπρπȟπςω; 

ʜʠʩʧʝʨʩʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ: 

ὈὃӶ Ͻπȟπςωπȟππωφχ; 

ʜʠʩʧʝʨʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

Ὀὦ Ͻπȟππωφχπȟππςτς; 

ʦʰʠʙʢʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

„ὦ Ѝ πȟππςτςπȟπτωρω. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ ʙʳʣʠ ʟʥʘʯʠʤʳʤʠ ʥʘ ʫʨʦʚʥʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʈ = 95 %, ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʨʘʚʝʥʩʪʚʦ: 

ȿὦȿ ὦ ὸὪ πȟπτωρωϽςȟσρ πȟρρσφσȢ 

ʊʦʛʜʘ:                   

ȿὦȿ ρȟχςρφςπȟρρσφσ ï ʟʥʘʯʠʤ; 

ȿὦȿ πȟφψρπωπȟρρσφσ ï ʟʥʘʯʠʤ; 

ȿὦȿ πȟττυψχπȟρρσφσ ï ʟʥʘʯʠʤ; 

ȿὦ ȿ πȟςψτςψπȟρρσφσ ï ʟʥʘʯʠʤ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʚʳʨʘʞʝʥʠʠ (3.37) ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ 

ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʥʘ ʫʨʦʚʥʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʈ = 95 %. 

ɼʣʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʦ ʚʪʦʨʦʡ ʦʙʣʘʩʪʠ 

(ʪʘʙʣʠʮʘ 3.9) ʦʧʨʝʜʝʣʝʥʳ:  

ʧʦʩʪʨʦʯʥʳʝ ʜʠʩʧʝʨʩʠʠ:  

Ὀ ὃӶ
ρ

ς
πȟψχψωυσπȟψυφχ πȟψχψωυσπȟωσρς

πȟψχψωυσπȟψτψωφπȟππςπχȠ 

Ὀ ὃӶ
ρ

ς
ρȟφχςυφρȟχςσυφρȟφχςυφρȟφπχτ

ρȟφχςυφρȟφψφχςπȟππσυσȠ 

Ὀ ὃӶ
ρ

ς
πȟωωψπσρȟπςφχτπȟωωψπσπȟωτυχ

πȟωωψπσρȟπςρφυπȟππςπφȠ 

Ὀ ὃӶ
ρ

ς
σȟπτρχςȟωφυυ σȟπτρχςȟψψτςχ

σȟπτρχσȟςχυσσπȟπτςυωȠ 

ʜʠʩʧʝʨʩʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ: 

Ὀὃ πȟππςπχπȟππσυσπȟππςπφπȟπτςυωπȟπρςυφ; 

ʜʠʩʧʝʨʩʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ: 

ὈὃӶ Ͻπȟπρςυφπȟππτρω ; 

ʜʠʩʧʝʨʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

Ὀὦ Ͻπȟππτρωπȟππρπυ; 

ʦh ʠʙʢʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ: 

„ὦ  πȟππρπυπȟπσςτ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ ʙʳʣʠ ʟʥʘʯʠʤʳ ʥʘ ʫʨʦʚʥʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʈ = 95 %, ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʨʘʚʝʥʩʪʚʦ: 

ȿὦȿ ὦ ὸὪ πȟπσςτϽςȟσρ πȟπχτψȢ 

ʊʦʛʜʘ: 

ȿὦȿ ρȟφτχψρπȟπχτψ ï ʟʥʘʯʠʤ; 
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ȿὦȿ πȟχπωσςπȟπχτψ ï ʟʥʘʯʠʤ; 

ȿὦȿ πȟσχςπυπȟπχτψ ï ʟʥʘʯʠʤ; 

ȿὦ ȿ πȟσρςυςπȟπχτψ ï ʟʥʘʯʠʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʚʳʨʘʞʝʥʠʠ (3.45) ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ 

ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʥʘ ʫʨʦʚʥʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʈ = 95 %. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩ 

ʥʘʠʤʝʥʴʰʠʤʠ ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ [94]. ʈʘʩʯʝʪ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ 

ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʘʰʠʥ ʠ ʧʨʦʮʝʩʩʦʚ, ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʠ 

ʨʝʩʫʨʩʳ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʤʘʰʠʥʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʞʠʤʘʭ 

[5, 117], ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʙʳʯʠ ʪʦʨʬʘ ʚ ʩʝʚʝʨʥʳʭ 

ʨʘʡʦʥʘʭ ʈʦʩʩʠʠ [20, 118]. 

 

3.8. ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 3 

 

1. ʕʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ ʪʦʨʬʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʭ 

ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʫʶʱʝʛʦ ʘʛʨʝʛʘʪʘ: ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʰʘʛʘ ʚʠʪʢʦʚ ʰʥʝʢʘ, 

ʩʦʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʝʡ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʥʘʧʦʨʥʦʡ ʪʨʫʙʳ ʠ ʤʫʥʜʰʪʫʢʘ.  

2. ɼʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʝʞʠʤʦʚ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʠʡ ʤʠʥʠʤʫʤ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ, ʧʨʠʭʦʜʷʱʠʡʩʷ ʥʘ ʦʙʣʘʩʪʴ 220ï320 ʦʙ/ʤʠʥ 

ʰʥʝʢʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʣʝʜʫʶʱʠʤ. ʕʥʝʨʛʦʝʤʢʦʩʪʴ ï ʵʪʦ ʥʝ 

ʟʘʪʨʘʯʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʘ ʦʪʥʦʰʝʥʠʝ ʧʦʣʝʟʥʦʡ ʤʦʱʥʦʩʪʠ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʪ. ʝ. ʫʜʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʚʳʰʝ, ʯʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʤʦʱʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʫʩʢʘ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ. ɺʳʰʝ ʵʪʦʡ ʯʘʩʪʦʪʳ 

ʥʘʯʠʥʘʝʪʩʷ ʥʝʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʜʚʠʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ (ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʘʣʘ 

ʧʨʝʢʨʘʱʘʶʪ ʜʚʠʛʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʚʩʝ ʙʦʣʴʰʝ ʥʘʯʠʥʘʶʪ 

ʚʨʘʱʘʪʴʩʷ ʚʤʝʩʪʝ ʩʦ ʰʥʝʢʦʤ). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ 

ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʤʦʱʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 
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ʧʦʚʳʰʘʝʪʩʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʚʝʜʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ 

ʧʦʚʳʰʝʥʠʶ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʯʘʩʪʝʡ ʧʨʝʩʩʘ [77]. 

3. ɺʦ ʚʩʝʭ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʘʭ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 

0,88 ʜʦ 3,42 ʄɼʞ/ʤ
3
. 

4. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ ʚʳʰʝ ʧʨʠ 

ʫʩʪʘʥʦʚʢʝ ʤʫʥʜʰʪʫʢʘ ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʜʠʘʤʝʪʨʘ 

ʤʫʥʜʰʪʫʢʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ ʧʘʜʘʝʪ. 

5. ɹǲ̏ʣʴʰʘʷ ʩʠʣʘ ʪʦʢʘ ʚ ʧʨʠʚʦʜʥʦʤ ʜʚʠʛʘʪʝʣʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ 

ʥʝʦʙʭʦʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʥʘ ʬʦʨʤʦʚʘʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ 

ʤʫʥʜʰʪʫʢʫ ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ. ɹǲ̏ʣʴʰʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ 

ʟʦʥʝ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʰʥʝʢʘ ʩ 

ʙ̏ǲʣʴʰʠʤ ʰʘʛʦʤ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙǲ̏ʣʴʰʝʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʚʠʪʦʢ ʠ ʙǲ̏ʣʴʰʝʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʤʝʭʘʥʠʟʤʘ. ɹǲ̏ʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʩʬʦʨʤʦʚʘʥʥʳʭ ʢʫʩʢʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙǲ̏ʣʴʰʝʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʠ ʤʝʥʴʰʝʤʫ ʰʘʛʫ ʚʠʪʢʦʚ ʰʥʝʢʘ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʝʥʴʰʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʠ ʙǲ̏ʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʢʫʩʢʦʚ, 

ʜʦʩʪʠʛʘʝʤʘʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʰʥʝʢʘ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ 50 ʤʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʙʦʪʝ ʤʘʰʠʥʳ ʚ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤ ʨʝʞʠʤʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʰʘʛ ʚʠʪʢʦʚ 

ʰʥʝʢʘ ʜʦʣʞʝʥ ʙʳʪʴ ʙʣʠʟʦʢ ʢ ʧʦʣʦʚʠʥʝ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʰʥʝʢʘ. 

6. ʀʩʩʣʝʜʦʚʘʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʦʚʘʥʠʷ ʪʦʨʬʘ ʥʘ 

ʢʦʥʝʯʥʫʶ ʧʣʦʪʥʦʩʪʴ ʚʳʩʫʰʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʦʣʫʯʝʥʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʟʘʤʝʪʥʦ ʧʘʜʘʝʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ kʥ ʩ 2,22 ʜʦ 2,96. ʇʦʵʪʦʤʫ 

ʬʦʨʤʦʚʘʥʠʝ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʥʘʧʦʨʘ kʥ=2,22 ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʤ 

ʨʝʞʠʤʦʤ.  

7. ʈʘʟʨʘʙʦʪʘʥ ʠ ʩʦʟʜʘʥ ʩʪʝʥʜ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ 

ʬʦʨʤʦʚʘʥʥʦʡ ʪʦʨʬʷʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʪʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ  ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʬʦʨʤʦʚʘʥʥʳʭ ʢʫʩʢʦʚ ʪʦʨʬʘ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ ʩʚʦʡʩʪʚʝʥʥʘ ʢʫʩʢʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʞʠʤʝ 

ʬʦʨʤʦʚʘʥʠʷ: ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ n = 220ï320 ʦʙ/ʤʠʥ, ʰʘʛ ʚʠʪʢʦʚ 

ʰʥʝʢʘ S = 50 ʤʤ (ʪ.ʝ. ʨʘʚʝʥ ʧʦʣʦʚʠʥʝ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʰʥʝʢʘ D). 
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ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʨʦʩʪʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʘʤʝʪʨʘ 

ʤʫʥʜʰʪʫʢʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʧʨʦʯʥʦʩʪʠ ʥʘʯʠʥʘʝʪ ʧʘʜʘʪʴ ʧʦʩʣʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ kʥ = 2,22, ʬʦʨʤʦʚʘʥʠʝ ʩ ʪʘʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʤ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ. 

8. ɼʦʢʘʟʘʥʦ ʤʝʪʦʜʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ ʦʪ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʤʦʞʥʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ 

ʣʠʥʝʡʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ. 

9. ʇʦʣʫʯʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ ʜʣʷ ʜʚʫʭ ʦʙʣʘʩʪʝʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ. 

ʆʮʝʥʢʘ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʥʘ ʫʨʦʚʥʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʈ = 95 

%. ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʫʨʘʚʥʝʥʠʷʭ ʨʝʛʨʝʩʩʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʨʘ ʩʠʣʴʥʝʝ ʚʣʠʷʝʪ ʥʘ ʵʥʝʨʛʦʝʤʢʦʩʪʴ, ʯʝʤ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ. 
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ɿɸʂʃʖʏɽʅʀɽ 

 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʚʳʧʦʣʥʝʥʥʦʡ ʘʚʪʦʨʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʦʚʦʝ 

ʨʝʰʝʥʠʝ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ, ʩʦʩʪʦʷʱʝʡ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʴ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʦʩʥʦʚʳʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʨʝʞʠʤʳ 

ʨʘʙʦʪʳ ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʪʦʨʬʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʈʌ.   

ʈʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʣʠʯʥʦ ʘʚʪʦʨʦʤ: 

1. ʆʙʦʙʱʝʥʠʝ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʪʝʤʝ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʥʘʠʣʫʯʰʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʨʬʷʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʜʦʙʳʯʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ: ʪʠʧ ʪʦʨʬʘ ï 

ʚʝʨʭʦʚʦʡ, ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ R = 20ï35 %, ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ w=82ï84 %. 

2. ʇʦʣʫʯʝʥʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʘʷ ʭʘʨʘʢʪʝʨ 

ʠʟʤʝʥʝʥʠʷ ʥʘʧʦʨʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʰʥʝʢʦʤ ʬʦʨʤʫʶʱʝʛʦ ʘʛʨʝʛʘʪʘ ʦʪ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʫʥʜʰʪʫʢʦʚ, ʠ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʦʩʝʚʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʥʦʛʦʧʦʪʦʯʥʦʛʦ ʤʫʥʜʰʪʫʢʘ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ. 

3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʪʦʨʬʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ: ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ, 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠ ʰʘʛʘ ʚʠʪʢʦʚ ʰʥʝʢʘ ʥʘ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʩʢʦʚʦʛʦ 

ʪʦʨʬʘ. 

4. ʈʘʟʨʘʙʦʪʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʤʝʪʦʜʠʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʥʘ 

ʠʟʛʠʙ ʬʦʨʤʦʚʘʥʥʦʡ ʪʦʨʬʷʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʢʘʯʝʩʪʚʦ ʢʫʩʢʘ ʠ ʦʧʝʨʘʪʠʚʥʦ ʠʟʤʝʥʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨʳ ʤʫʥʜʰʪʫʢʦʚ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʚ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ. 

5. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ 

ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʛʠ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʩʘ ʠ ʨʝʞʠʤʳ ʝʛʦ 
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ʨʘʙʦʪʳ: ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ n = 220ï320 ʦʙ/ʤʠʥ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʥʘʧʦʨʘ kʥ = 2,22 ʠ ʰʘʛʝ ʚʠʪʢʦʚ ʰʥʝʢʘ ʨʘʚʥʦʤ ʧʦʣʦʚʠʥʝ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ 

ʚʠʪʢʦʚ. 

6. ʈʘʟʨʘʙʦʪʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ ʷʚʣʷʶʪʩʷ  

ʟʥʘʯʠʤʳʤʠ ʥʘ ʫʨʦʚʥʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʈ = 95 %.  

7. ɼʦʢʘʟʘʥʦ ʤʝʪʦʜʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ ʦʪ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʤʦʞʥʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ 

ʣʠʥʝʡʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʝʜʨʝʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʌɻɹʆʋ ɺʆ ʊʚɻʊʋ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

21.05.04.  çɻʦʨʥʦʝ ʜʝʣʦè (ʧʨʠʣʦʞʝʠʝ ɻ), ʘ ʪʘʢʞʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʆʆʆ 

çɻʨʠʥʤʘʰè (ʧʨʠʣʦʞʝʥʠʝ ɼ) ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʤʳ. 

ʄʘʪʝʨʠʘʣʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ 

ʢʦʤʧʘʥʠʷʭ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʬʨʝʟʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ, ʘ ʪʘʢʞʝ ʥʘ ʪʦʨʬʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, 

ʦʩʫɦʝʩʪʚʣʷʶʱʠʭ ʜʦʙʳʯʫ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʬʦʨʤʳ ʩʝʯʝʥʠʷ ʤʫʥʜʰʪʫʢʘ ʥʘ ʵʥʝʨʛʦʝʤʢʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ. 
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ʇʨʠʣʦʞʝʥʠʝ ɸ 

 

ʊʘʙʣʠʮʘ ɸ.1 ï ʆʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʪʦʨʬʘ ʰʥʝʢʦʚʳʤ 

ʧʨʝʩʩʦʤ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ ʰʥʝʢʘ S = 110 ʤʤ 

d, 

ʤʤ 

n, 

ʦʙ/ʤʠʥ 

U, 

ɺ 
ὍӶ, ɸ 

ὔ̖ ,̖ 

ʢɺʪ 
ὔ,ʢɺʪ ὔ̐ , ʢɺʪ ὗ, ʤ

3
/ʩ 

ὃӶ, 

ʄɼʞ/ʤ
3
 

52 

55,81 

230 

8,15 4,7362 4,9487 0,2125 0,00006216 3,4186 

104,86 8,2 4,7362 4,97904 0,2428 0,00007917 3,06681 

183,28 8,3 4,7969 5,0398 0,2429 0,00010857 2,23727 

348,24 8,7 4,8272 5,2826 0,4554 0,0001575 2,89143 

429,86 9,1 4,888 5,5253 0,6373 0,00023163 2,75137 

60 

55,81 

230 

8,1 4,7362 4,9183 0,1812 0,00007504 2,42671 

104,86 8,15 4,7362 4,9487 0,2125 0,000105 2,02381 

183,28 8,25 4,7969 5,0094 0,2125 0,00013132 1,61818 

348,24 8,5 4,8272 5,1612 0,334 0,00022708 1,47085 

429,86 8,9 4,888 5,4041 0,5161 0,000311 1,65948 

92 

55,81 

230 

8,0 4,7362 4,8576 0,1214 0,000070426 1,72379 

104,86 8,05 4,7362 4,888 0,1518 0,000106304 1,42798 

183,28 8,15 4,7969 4,9487 0,1518 0,00011029 1,37637 

348,24 8,3 4,8272 5,0398 0,2126 0,000217923 0,97557 

429,86 8,6 4,888 5,2219 0,3339 0,000255794 1,305347 
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ʊʘʙʣʠʮʘ ɸ.2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʪʦʨʬʘ ʰʥʝʢʦʚʳʤ 

ʧʨʝʩʩʦʤ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ ʰʥʝʢʘ S = 50 ʤʤ 

d, 

ʤʤ 

n, 

ʦʙ/ʤʠʥ 

U, 

ɺ 
ὍӶ, ɸ 

ὔ̖ ,̖ 

ʢɺʪ 
ὔ,ʢɺʪ ὔ̐ , ʢɺʪ ὗ, ʤ

3
/ʩ 

ὃӶ, 

ʄɼʞ/ʤ
3
 

52 

55,81 

230 

8,05 4,7362 4,888 0,1518 0,000048 3,13286 

104,86 8,1 4,7362 4,9183 0,1821 0,0007266 2,50619 

183,28 8,15 4,7969 4,9669 0,170 0,00010164 1,67256 

348,24 8,45 4,8272 5,1308 0,3036 0,00014482 2,10132 

429,86 9,0 4,888 5,4648 0,5768 0,00018963 3,0417 

60 

55,81 

230 

8,0 4,7362 4,858 0,1218 0,0000565 2,15752 

104,86 8,05 4,7362 4,888 0,1518 0,0000848 1,79009 

183,28 8,1 4,7969 4,9183 0,1214 0,000103 1,17864 

348,24 8,4 4,8272 5,100 0,2728 0,00021 1,29905 

429,86 8,8 4,888 5,3434 0,4554 0,000314 1,45032 

92 

55,81 

230 

7,9 4,7362 4,7969 0,0607 0,000050494 1,20212 

104,86 8,0 4,7362 4,8576 0,1214 0,000101653 1,19426 

183,28 8,05 4,7969 4,888 0,0911 0,000103646 0,878953 

348,24 8,1 4,8272 4,9183 0,0911 0,000104975 0,86783 

429,86 8,3 4,888 5,0398 0,1518 0,0001521 0,99803 
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ʇʨʠʣʦʞʝʥʠʝ ɹ 

 

ʊʘʙʣʠʮʘ ɹ.1 ï ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ 

ʰʥʝʢʦʚʳʤ ʧʨʝʩʩʦʤ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ ʰʥʝʢʘ S = 110 ʤʤ 

d, ʤʤ n, ʦʙ/ʤʠʥ ά, ʛ Ὠ, ʤʤ ὰ, ʤʤ 
ὠ ρπ, 

ʤ
3
 

”Ӷ, ʢʛ/ʤ3
 

52 

55,81 49,8 36,48 48,79 5,10 975,54 

104,86 52,3 36,50 49,79 5,21 1003,31 

183,28 52,2 36,12 49,97 5,12 1019,38 

348,24 29,1 32,88 33,45 2,84 1024,12 

429,86 34,5 31,00 43,85 3,31 1042,54 

60 

55,81 53,9 39,23 46,66 5,64 955,75 

104,86 58,7 39,24 49,94 6,04 971,85 

183,28 59,9 39,70 48,63 6,02 995,77 

348,24 65,5 40,44 50,37 6,47 1011,77 

429,86 64,7 40,02 50,40 6,34 1020,57 

92 

55,81 128,8 64,08 42,60 13,74 937,39 

104,86 153,4 62,66 52,89 16,31 940,35 

183,28 107,8 61,18 38,10 11,20 962,15 

348,24 124 60,18 44,58 12,68 978,18 

429,86 105,3 58,58 39,81 10,73 981,39 
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ʊʘʙʣʠʮʘ ɹ.2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ 

ʰʥʝʢʦʚʳʤ ʧʨʝʩʩʦʤ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ ʰʥʝʢʘ S = 50 ʤʤ 

d, ʤʤ n, ʦʙ/ʤʠʥ ά, ʛ Ὠ,  ʤʤ ὰ,  ʤʤ 
ὠ ρπ, 

ʤ
3
 

”Ӷ, ʢʛ/ʤ3
 

52 

55,81 38,9 31,8 48,10 3,82 1017,96 

104,86 41,3 32,36 48,03 3,95 1044,48 

183,28 38,8 32,48 45,26 3,75 1033,67 

348,24 42,3 32,47 47,94 3,97 1065,17 

429,86 44,7 33,06 48,81 4,19 1066,59 

60 

55,81 49,9 37,62 45,88 5,10 978,02 

104,86 51,2 36,77 47,93 5,09 1004,92 

183,28 60,35 38,95 49,43 5,89 1024,24 

348,24 64,12 38,38 53,16 6,15 1042,42 

429,86 68,6 39,45 53,50 6,54 1049,44 

92 

55,81 142,88 63,5 47,14 14,93 956,75 

104,86 146,6 65,52 44,90 15,14 968,22 

183,28 126,2 66,38 37,16 12,86 981,23 

348,24 141,7 65,04 43,37 14,41 983,23 

429,86 127,98 64,94 38,80 12,85 995,82 

 

ʇʨʠʤʝʯʘʥʠʝ. ɺ ʪʘʙʣʠʮʘʭ ʧʨʠʣʦʞʝʥʠʷ ɹ ʚʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ: ά ï ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʢʫʩʢʘ, ʛ; Ὠï ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʢʫʩʢʘ, ʤʤ; ὰ ï 

ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʢʫʩʢʘ;ὠï ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʢʫʩʢʘ, ʤ3
. 
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ʇʨʠʣʦʞʝʥʠʝ ɺ 

 

ʊʘʙʣʠʮʘ ɺ.1 ï ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ ʰʥʝʢʦʚʳʤ ʧʨʝʩʩʦʤ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ ʰʥʝʢʘ S = 

110 ʤʤ 

d, ʤʤ n, ʦʙ/ʤʠʥ Ὠ, ʤʤ L, ʤʤ Ὂ, ʢʅ „, ʄʇʘ 

52 

55,81 36,48 

110 

0,596 3,4386 

104,86 36,50 0,6256 3,6037 

183,28 36,12 0,7044 4,1869 

348,24 32,88 0,6154 4,8496 

429,86 31,00 0,5742 5,3993 

60 

55,81 39,23 

110 

0,4811 2,2323 

104,86 39,24 0,5451 2,5271 

183,28 39,70 0,5865 2,6256 

348,24 40,44 0,818 3,4644 

429,86 40,02 0,8233 3,5980 

92 

55,81 64,08 

90 

1,0824 0,9428 

104,86 62,66 1,0757 1,0021 

183,28 61,18 1,0089 1,0097 

348,24 60,18 1,0056 1,0574 

429,86 58,58 0,9434 1,0755 
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ʊʘʙʣʠʮʘ ɺ.2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ ʢʫʩʢʦʚʦʛʦ ʪʦʨʬʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ ʰʥʝʢʦʚʳʤ ʧʨʝʩʩʦʤ ʩ ʰʘʛʦʤ ʚʠʪʢʦʚ ʰʥʝʢʘ S = 

50 ʤʤ 

d, ʤʤ n, ʦʙ/ʤʠʥ Ὠ, ʤʤ L, ʤʤ Ὂ, ʢʅ „, ʄʇʘ 

52 

55,81 31,8 

110 

0,4862314 4,2354 

104,86 32,36 0,5224392 4,3186 

183,28 32,48 0,6709282 5,4848 

348,24 32,47 0,7631288 6,2443 

429,86 33,06 0,8083654 6,2666 

60 

55,81 37,62 

110 

0,4851839 2,5526 

104,86 36,77 0,4649252 2,6196 

183,28 38,95 0,7524761 3,5670 

348,24 38,38 0,8087866 4,0073 

429,86 39,45 0,9369226 4,2746 

92 

55,81 63,5 

90 

1,0862726 0,9723 

104,86 65,52 1,2315624 1,0035 

183,28 66,38 1,5721884 1,2319 

348,24 65,04 1,6016953 1,3342 

429,86 64,94 1,6396079 1,3721 
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ʇʨʠʣʦʞʝʥʠʝ ɻ
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ʇʨʠʣʦʞʝʥʠʝ ɼ 

 


