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ɺɺɽɼɽʅʀɽ 

 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʥʝʨʛʠʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʦʩʥʦʚʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. 

ɹʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʦʥʘ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ. 

ɺʦʧʨʦʩ r ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʪʁʩʷ 

ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʧʦʪʦʤʫ, ʯʪʦ ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥʘ ʯʝʣʦʚʝʯʝʩʢʘʷ ʞʠʟʥʴ. 

ɹʣʘʛʦʜʘʨʷ ʵʥʝʨʛʠʠ ʯʝʣʦʚʝʢ ʩʤʦʛ ʧʦʩʪʨʦʠʪʴ ʙʦʣʴʰʠʝ ʛʦʨʦʜʘ, ʥʘʩʝʣʝʥʥʳʝ 

ʤʠʣʣʠʦʥʘʤʠ ʣʶʜʝʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʝʤʫ ʞʠʪʴ ʜʦʩʪʦʡʥʦʡ ʞʠʟʥʴʶ, ʚ ʢʦʪʦʨʦʡ ʝʤʫ 

ʚʦʟʤʦʞʥ  rʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʪʜʳʭʘ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚʠʜʦʤ ʵʥʝʨʛʠʠ, ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, 

ʢʦʪʦʨʫʶ ʚʳʨʘʙʘʪʳʚʘʶʪ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ-ʛʠʛʘʥʪʳ, ʧʦʪʨʝʙʣʷʶʱʠʝ ʠʩʢʦʧʘʝʤʦʝ 

ʪʦʧʣʠʚʦ ʜʣʷ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʪʨʝʙʣʝʥʠʝ ʪʦʧʣʠʚʘ ʧʨʠʚʦʜʠʪ ʢ ʚʳʙʨʦʩʘʤ ʛʘʟʦʚ, 

ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʢʘ. 

ɾʠʪʝʣʠ ʞʘʨʢʠʭ ʨʘʡʦʥʦʚ ʣʝʪʦʤ ʩʪʨʘʜʘʶʪ ʦʪ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ. ʇʦʵʪʦʤʫ ʚ 

ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ ʚʦʟʨʘʩʪʘʝʪ ʩʧʨʦʩ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʜʠʮʠʦʥʝʨʦʚ ʚ ʜʦʤʘʭ, 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʷʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ʉʨʝʜʠ ʫʩʪʨʦʡʩʪʚ, ʘʢʪʠʚʥʦ ʧʦʪʨʝʙʣʷʶʱʠʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʦʩʦʙʝʥʥʦ ʚ 

ʩʪʨʘʥʘʭ ʩ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ, ʷʚʣʷʶʪʩʷ ʢʦʥʜʠʮʠʦʥʝʨʳ ʠ ʭʦʣʦʜʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʨʘʟʤʝʨʦʚ [1, 2]. ʆʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ, ʚ ʦʙʣʘʩʪʷʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʟʜʘʥʠʷʭ, 

ʯʘʩʪʥʳʭ ʜʦʤʘʭ, ʙʦʣʴʥʠʮʘʭ ʠ. ʪ. ʜ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠ ʦʭʣʘʞʜʝʥʠʷ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʪʨʘʥʘʤʠ ʩ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ, ʝʛʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʚ ʨʝʛʠʦʥʘʭ ʩ 

ʫʤʝʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ. ʂʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ 

ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚ ʧʦʤʝʱʝʥʠʠ ʧʫʪʝʤ ʦʪʚʦʜʘ 

ʪʝʧʣʘ ʠ ʫʜʘʣʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʚʣʘʛʠ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ 
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ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ. ʆʭʣʘʞʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʦʪʙʠʨʘʝʪ ʥʝʞʝʣʘʪʝʣʴʥʦʝ ʪʝʧʣʦ ʠʟ 

ʦʜʥʦʛʦ ʦʙʲʝʤʘ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ ʝʛʦ ʚ ʜʨʫʛʦʡ. ʄʦʱʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʚʠʩʠʪ 

ʦʪ ʥʘʟʥʘʯʝʥʠʷ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʩʘʤʦʛʦ ʤʘʣʝʥʴʢʦʛʦ ʥʘʩʪʝʥʥʦʛʦ ʢʦʥʜʠʮʠʦʥʝʨʘ ʠ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʙʦʣʴʰʠʤʠ ʭʦʣʦʜʠʣʴʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʢʠʣʦʚʘʪʪ ʭʦʣʦʜʘ. 

ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʦʭʣʘʞʜʝʥʠʷ ʨʝʘʣʠʟʦʚʘʥʥʳʭ 

ʚ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥrʭ, ʘʙʩʦʨʙʮʠʦʥʥʳʭ; ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

ʦʭʣʘʞʜʝʥʠʷ. 

ʇʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʣʝʛʢʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʯʠʣʣʝʨʘʭ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ, ʢʦʤʧʣʝʢʩʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩʨʝʜʥʝʛʦ 

ʨʘʟʤʝʨʘ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʭʦʣʦʜʠʣʴʥʠʢʘʭ. ʇʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʦʪʣʠʯʘʪʁʩʷ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʧʨʦʩʪʦʪʦʡ ʫʩʪʘʥʦʚʢʠ, ʥʝʩʣʦʞʥʦʩʪʴ ʁ

ʠ ʫʜʦʙʩʪʚʦʤ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʆʥʠ ʩʦʩʪʦʪ̫ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: 

ʢʦʤʧʨʝʩʩʦʨ, ʢʦʥʜʝʥʩʘʪʦʨ, ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʠ ʠʩʧʘʨʠʪʝʣʴ. ʆʜʥʘʢʦ 

ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ - 

ʧʦʪʨʝʙʣʷʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʂʦʤʧʨʝʩʩʦʨ - ʦʩʥʦʚʘ 

ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ ʠ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʪʨʝʙʣʷʝʪ ʙʦʣʴʰʝ ʚʩʝʛʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʢʦʤʧʨʝʩʩʦʨʦʚ: ʧʦʨʰʥʝʚʦʡ ʢʦʤʧʨʝʩʩʦʨ; ʨʦʪʦʨʥʳʡ 

ʢʦʤʧʨʝʩʩʦʨ; ʚʠʥʪʦʚʦʡ ʢʦʤʧʨʝʩʩʦʨ ʠ ʮʝʥʪʨʦʙʝʞʥʳʡ ʢʦʤʧʨʝʩʩʦʨ. 

ɺ ʀʨʘʢʝ ʣʝʪʦʤ, ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʶʱʠʭ 

50 ʦʉ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʧʨʦʩ ʥʘ ʨʘʙʦʪʫ ʫʩʪʨʦʡʩʪʚ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ, ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʥʜʠʮʠʦʥʝʨʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɹʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʚʳʨʘʙʦʪʘʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʨʘʙʦʪʫ ʩʠʩʪʝʤ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ (ʧʨʠʣʦʞʝʥʠʝ 1) ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩ.1). ʀʟ-ʟʘ ʵʪʦʛʦ ʚ ʞʘʨʢʠʡ 

ʧʝʨʠʦʜ ʛʦʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘʛʨʫʟʢʘ ʥʘ ɻʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʧʨʠʚʦʜʠʪ ʢ 

ʧʝʨʝʙʦʷʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʨʦʠʩʭʦʜʱʠʤ ʝʞʝʜʥʝʚʥʦ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ 
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ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʉʨʝʜʠ 

ʵʪʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʤʝʩʪʥʳʝ ʛʝʥʝʨʘʪʦʨʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʠʤʝʶʱʠʝ ʤʝʥʴʰʠʡ ʂʇɼ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʫʧʥʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʪʨʝʙʣʝʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʚʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʇʨʠ ʵʪʦʤ 

ʚʦʟʨʘʩʪʘʝʪ ʥʘʛʨʫʟʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚʳʙʨʦʩ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ, ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʵʥʝʨʛʦʩʠʩʪʝʤʫ ʚ ʞʘʨʢʠʡ ʧʝʨʠʦʜ ʛʦʜʘ, 

ʫʩʪʨʘʥʠʪʴ ʧʝʨʝʙʦʠ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ, ʫʤʝʥʴʰʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

 

 

ʈʠʩ. 1. ɺʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʀʨʘʢʝ ʚ ʚʝʩʝʥʥʠʡ ʠ ʣʝʪʥʠʡ ʩʝʟʦʥʳ. 

ɻʊʇʎ - ɻʘʟʦʚʘʷ ʪʫʨʙʠʥʘ ʧʨʦʩʪʦʛʦ ʮʠʢʣʘ, ʂʎ - ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʮʠʢʣ, ɼʋ 

- ɼʠʟʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʊʕ - ʊʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. 

 

ɺʦʧʨʦʩ r ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʘʢʪʫʘʣʴʥʳ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʜʣʷ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʥʠʞʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʯʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʨʝʙʣʝʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, 
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ʧʦʚʳʰʝʥʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠ ʁ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʝʨʝʙʦʷʤ ʚ ʧʦʜʘʯʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ.  

ʇʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʛʠʙʨʠʜʥʳʭ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʚ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʛ. ɹʘʛʜʘʜʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʅʘ ʨʠʩ. 2 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʦʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʛ. ɹʘʛʜʘʜʦʤ ʦʪ ʚʳʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʀʨʘʢʝ. ʇʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʛʦʨʦʜʝ ɹʘʛʜʘʜ ʩʦʩʪʘʚʣʷʝʪ 

30% ʦʪ ʦʙʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʀʨʘʢʝ (ʧʨʠʣʦʞʝʥʠʝ 1).  

 

 

ʈʠʩ.2. ɼʦʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʛ. ɹʘʛʜʘʜʦʤ ʦʪ  

ʦʙʱʝʡ ʚʳʨʘʙʦʪʢʠ ʚ ʀʨʘʢʝ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʘ ʧʨʠʚʝʜʝʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʢʦʤʧʨʝʩʩʦʨʘʤʠ ʢʦʥʜʠʮʠʦʥʝʨʦʚ, ʧʦʚʳʰʝʥʠʶ 

ʥʘʜʝʞʥʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʩʦʢʨʘʱʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʪʦʧʣʠʚʘ, 

ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʫʤʝʥʴʰʝʥʠʶ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʠʩʢʣʶʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʳʭ 

ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʚ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ ʚ ʩʠʩʪʝʤʘʭ ʦʭʣʘʞʜʝʥʠʷ. 



10 
 

M. Khalaji Assadi ʚ ʨʘʙʦʪʝ ʦʙʲʝʜʠʥʠʣ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ ʠʟ U-ʦʙʨʘʟʥʦʡ 

ʩʠʩʪʝʤʳ ʚʘʢʫʫʤʥʳʭ ʪʨʫʙʦʢ ʩ ʢʦʥʜʠʮʠʦʥʝʨʘʤʠ ʚʦʟʜʫʭʘ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪ 

2,93 ʢɺʪ ʜʦ 7,034 ʢɺʪ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

ʩ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠ ʢʦʤʧʨʝʩʩʦʨʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʥʘ 45%. Li Huang c ʩʦʘʚʪʦʨʘʤʠ 

ʠʩʩʣʝʜʦʚʘʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʩʦʣʥʝʯʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ ʩ 

ʜʚʫʤʷ ʚʦʟʜʫʰʥʳʤʠ ʪʝʧʣʦʚʳʤʠ ʥʘʩʦʩʘʤʠ. ʀʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʚʝʣʠʯʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 40%, ʘ ʩʨʝʜʥʠʡ 

ʭʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (COP) ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʤʝʞʜʫ 0,68 ʠ 0,76. 

ɻʦʜʦʚʘʷ ʵʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʩʪʘʚʠʣʘ 41,1% ʦʪ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʦʭʣʘʞʜʝʥʠʝ ʠ ʦʪʦʧʣʝʥʠʝ ʟʜʘʥʠʡ. S.M. Xu ʩ ʩʦʘʚʪʦʨʘʤʠ 

ʧʨʝʜʩʪʘʚʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ, ʨʘʙʦʪʘʶʱʝʡ ʦʪ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʥʘʢʦʧʣʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ LiBr-H2O. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʭʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʪʘʥʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ 0,753 

ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʚʦʟʜʫʭʦʤ ʠ 0,756 ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʚʦʜʦʡ, ʘ ʫʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʠʣʘ 368,5 ʄɼʞ/ʤ3. Mehmet Bilgili ʧʨʦʚʝʣ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʭʦʣʦʜʠʣʴʥʦʡ ʩʠʩʪʝʤʳ (SE-VCR) ʚ 

ʛʦʨʦʜʝ ɸʜʘʥʘ (ʊʫʨʮʠʷ). ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʦʣʥʝʯʥʦʡ 

ʧʘʥʝʣʠ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʠʥʚʝʨʪʦʨʘ. 

Anita Preisler ʩ ʩʦʘʚʪʦʨʘʤʠ ʠʩʩʣʝʜʦʚʘʣʠ ʩʠʩʪʝʤʫ ʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʩ 

ʦʩʫʰʠʪʝʣʝʤ ʥʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʠʩʪʝʤʘ ʩ 

ʦʩʫʰʠʪʝʣʝʤ ʥʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʵʢʦʥʦʤʠʪ 73,9% ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʟʠʤʦʡ 

ʠ 18,2% ʣʝʪʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ.  

ʆʩʪʘʶʪʩʷ ʥʝʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʦʜʚʦʜʠʤʦʛʦ ʦʪ 

ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʪʝʧʣʘ ʥʘ ʧʘʨʘʤʝʪʨʳ ʛʠʙʨʠʜʥʦʛʦ ʮʠʢʣʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʵʬʬʝʢʪʘ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʛʦʨʦʜʘ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʛʠʙʨʠʜʥʫʶ ʩʠʩʪʝʤʫ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʠʩʧʦʣʴʟʫʝʪ ʩʦʣʥʝʯʥʳʝ 
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ʪʝʧʣʦʚʳʝ ʢʦʣʣʝʢʪʦʨʳ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʠ 

ʩʦʚʤʝʱʘʝʪ ʠʭ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, 

ʧʦʣʫʯʝʥʥʘʷ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʧʦʜʚʦʜʠʪʩʷ ʚ ʮʠʢʣʝ ʟʘ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʧʨʠ 

ʵʪʦʤ ʚ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʦʤʧʨʝʩʩʦʨʦʤ ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ 

ʧʝʨʚʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʛ. ɹʘʛʜʘʜ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʛ. 

ɹʘʛʜʘʜ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ 

ʛ. ɹʘʛʜʘʜ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 

ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ.  

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1.ʆʮʝʥʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʀʨʘʢʘ ʠ ʜʣʷ ʛ. ɹʘʛʜʘʜ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʠʩʪʝʤʫ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. 

2. ʆʙʦʩʥʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʠʙʨʠʜʥʦʛʦ ʮʠʢʣʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʝʥʜ ʠ ʧʦʣʫʯʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʶ ʚʦʟʜʫʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. 

4. ʆʮʝʥʠʪʴ ʵʬʬʝʢʪ ʦʪ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʘ ʧʨʠ ʨʘʙʦʪʝ ʛʠʙʨʠʜʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ. 

5. ʆʮʝʥʠʪʴ ʵʬʬʝʢʪʳ (ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ) ʦʪ 

ʚʥʝʜʨʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʜʣʷ ʩʠʩʪʝʤʳ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʛ. ɹʘʛʜʘʜ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ: 

1. ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʦʙʦʩʥʦʚʳʚʘʶʱʠʝ ʧʝʨʝʙʦʠ ʩ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝʤ ʛ.ɹʘʛʜʘʜ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʩʠʩʪʝʤʘʤʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʞʘʨʢʠʡ ʧʝʨʠʦʜ ʛʦʜʘ (4 170 ʄɺʪ/ʯ ʦʪ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʛ. ɹʘʛʜʘʜ ʠ 13 900 ʄɺʪ/ʯ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʀʨʘʢʘ). 

2. ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʘ ʩʭʝʤʘ ʩʦʚʤʝʱʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ ʩ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʳʤ ʭʦʣʦʜʠʣʴʥʳʤ ʮʠʢʣʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ. 

3. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʜʦʢʘʟʳʚʘʶʱʠʝ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʵʬʬʝʢʪ ʦʪ ʩʦʚʤʝʱʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʩ 

ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʳʤ ʢʦʥʜʠʮʠʦʥʝʨʦʤ. ʇʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʩʥʠʟʠʣʦʩʴ ʥʘ (57 ï 67 %). 

4. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʘ (ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ) ʜʣʷ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʛ. ɹʘʛʜʘʜʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʢʦʥʜʠʮʠʦʥʝʨʦʚ ʩ ʛʠʙʨʠʜʥʳʤ ʮʠʢʣʦʤ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʙʦʩʥʦʚʘʥʠʠ ʧʨʠʯʠʥ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʀʨʘʢʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʈʘʟʨʘʙʦʪʢʝ ʨʝʰʝʥʠʡ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʫʪʝʤ ʤʦʜʠʬʠʢʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʆʮʝʥʢʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʦʚ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʚ ʛ. ɹʘʛʜʘʜ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʦ ʩʦʛʣʘʰʝʥʠʶ ʩ 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ̄075-03-2024-226 ʦʪ 

17.01.2024 ͎ Φ 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʣʠʩʴ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʘʧʨʦʙʠʨʦʚʘʥʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʚʝʨʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʮʝʥʢʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʤʝʪʦʜʠʢʘʤ. 
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ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1.ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʛ. ɹʘʛʜʘʜʘ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʛʦʨʦʜʩʢʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

2.ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘʷ ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, 

ʩʦʚʤʝʱʘʶʱʘʷ ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ ʩ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʦʡ ʩʠʩʪʝʤʦʡ. 

3.ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʛʦʨʦʜʘ ɹʘʛʜʘʜ. 

4.ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʵʬʬʝʢʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʧʨʠ ʨʘʙʦʪʝ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʘʚʪʦʨʦʤ ʜʘʥʥʳʭ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ: ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʚʝʨʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʫʪʚʝʨʞʜʝʥʥʳʭ ʤʝʪʦʜʠʢ 

ʠʟʤʝʨʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ 

ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ:  

1. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çSmart energy system 

2019è çSES ï 2019è ʚ ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ.  

2. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʋʩʪʦʡʯʠʚʘʷ ʵʥʝʨʛʝʪʠʢʘ 

ʠ ʵʥʝʨʛʦʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ï 2021è çSUSE-2021è ʚ ʛ. ʂʘʟʘʥ,ɹ ʈʦʩʩʠʷ. 

3. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çEnergy system research 

2021è çESR ï 2021è ʚ ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ. 

4. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çXIII ʩʝʤʠʥʘʨ ʚʫʟʦʚ ʧʦ 

ʪʝʧʣʦʬʠʟʠʢʝ ʠ ʵʥʝʨʛʝʪʠʢʝèè, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʣʘʩʴ 12-14 ʦʢʪʷʙʨʷ 2023 ʛ. ʚ 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ. 

5. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çThe 2024 6th 

International Youth Conference on Radio Electronics, Electrical and Power 

Engineering (REEPE)è ʚ ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ. 
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ʊʘʢʞʝ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʘ ʥʘʫʯʥʳʭ ʩʝʤʠʥʘʨʘʭ ʢʘʬʝʜʨʳ ʇʨʦʤʳʰʣʝʥʥʘʷ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʂʘʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʂʘʟʘʥʴ, ʚ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2024 ʛʛ. 

ʇʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 11-ʪʠ ʧʫʙʣʠʢʘʮʠʷʭ, ʠʟ 

ʥʠʭ 3 ʩʪʘʪʴʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʙʘʟʳ ʮʠʪʠʨʦʚʘʥʠʷ Scopus ʠ Web of Science; 2 ʩʪʘʪʴʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ; 5 ʩʪʘʪʝʡ ʚ ʩʙʦʨʥʠʢʘʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ; 1 ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ; 1 ʟʘʷʚʢʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ.  

ɼʠʩʩʝʨʪʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʥʘ ʢʘʬʝʜʨʝ çʇʨʦʤʳʰʣʝʥʥʘʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ 

ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷè ʂʘʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ,  

ʟʘʢʣʶʯʝʥʠ,̫ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʡ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 184 

ʩʪʨʘʥʠʮʘʭ, ʚʢʣʶʯʘʷ 72 ʨʠʩʫʥʢʘ, 49 ʪʘʙʣʠʮ ʠ ʧʨʠʣʦʞʝʥʠʷ. ʉʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʩʦʜʝʨʞʠʪ 140 ʥʘʠʤʝʥʦʚʘʥʠʡ. 
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ɻʃɸɺɸ 1. ʉʆʉʊʆʗʅʀɽ ɺʆʇʈʆʉɸ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

 

1.1. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʀʨʘʢʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʠʩʪʝʤʘʭ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

 

ɾʘʨʢʠʝ ʨʘʡʦʥʳ ʧʣʘʥʝʪʳ ʣʝʪʦʤ ʩʪʨʘʜʘʶʪ ʦʪ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʦʟʨʘʩʪʘʝʪ ʩʧʨʦʩ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʜʠʮʠʦʥʝʨʦʚ ʚ ʜʦʤʘʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʦʤʝʱʝʥʠʷʭ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ [3, 4]. 

ɼʣʷ ʢʣʠʤʘʪʘ ʀʨʘʢʘ ʣʝʪʦʤ ʭʘʨʘʢʪʝʨʥʘ ʞʘʨʢʘʷ ʧʦʛʦʜʘ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʜʥʠʤʘʝʪʩʷ ʚʳʰʝ 50 ʦʉ. ʇʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʘʵʨʦʧʦʨʪʫ 

ɹʘʩʨʳ, ʚ 2016 ʛʦʜʫ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʠʛʣʘ 53,8 ÁC. ʃʝʪʦ 2017 ʛʦʜʘ ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ 

ʞʘʨʢʠʤ ʚ ʀʨʘʢʝ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʝʨʠʦʜ ʩ ʠʶʥʷ ʧʦ ʩʝʥʪʷʙʨʴ ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ 

ʪʝʤʧʝʨʘʪʫʨ ʜʦʩʪʠʛʣʘ 38,4 ÁC, ʪʦʛʜʘ ʢʘʢ ʦʙʳʯʥʘʷ ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨ 

ʩʦʩʪʘʚʣʷʣʘ 34,2 ÁC. ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʠʤʥʝʛʦ ʩʝʟʦʥʘ, ʪʦ ʦʥ ʜʣʠʪʩʷ 5 ʥʝʜʝʣʴ ʚ ʷʥʚʘʨʝ, ʚ 

ʵʪʦ ʚʨʝʤʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ÁC ʜʦ 8 ÁC ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʞʜʝʡ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʟʘʩʫʭʫ ʠ ʯʘʩʪʳʝ ʧʝʩʯʘʥʳʝ ʙʫʨʠ [5, 6]. 

ʅʘ ʨʠʩʫʥʢʘʭ 1.2-1.5 [7, 8] ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨ, ʚʨʝʤʷ ʚʦʩʭʦʜʘ ʩʦʣʥʮʘ ʧʦ ʤʝʩʷʮʘʤ, ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʩʫʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʤʝʩʷʮʘʤ ʚ ʀʨʘʢʝ. 
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ʈʠʩ. 1.2. ɽʞʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʀʨʘʢʝ 

 

 

ʈʠʩ. 1.3. ʄʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʯʘʩʦʚ ʚʦʩʭʦʜʘ ʩʦʣʥʮʘ ʚ ʀʨʘʢʝ 

 

ʈʠʩ. 1.4. ʄʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚ ʀʨʘʢʝ 
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ʈʠʩ. 1.5. ʉʫʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʤʝʩʷʮʘʤ ʚ ʛ. ɹʘʛʜʘʜ 

 

ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʀʨʘʢʘ ʠ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʛʘʟʦʦʙʨʘʟʥʳʝ ʟʘʛʨʷʟʥʠʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʦʢʩʠʜʳ 

ʘʟʦʪʘ, ʦʢʩʠʜʳ ʩʝʨʳ, ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ, ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʠ ʪʷʞʝʣʳʝ 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ [9, 10]. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʳʙʨʦʩʦʚ ʦʪ ʩʞʠʛʘʥʠʷ 

ʪʦʧʣʠʚʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,682 ʜʦ 0,827 ʯʘʩʪʝʡ ʥʘ ʤʠʣʣʠʦʥ ʜʣʷ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʠ ʦʪ 

0,479 ʜʦ 0,76 ʜʣʷ ʦʢʩʠʜʦʚ ʩʝʨʳ ʠ ʦʩʪʘʣʴʥʳʭ ʛʘʟʦʚ ʚ ʛʦʨʦʜʝ ɹʘʛʜʘʜ [11]. 

ɺr ʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʥʜʠʮʠʦʥʝʨʘ, ʦʩʦʙʝʥʥʦ ʣʝʪʦʤ, ʢʦʛʜʘ ʚʳʩʦʢʘ ̫ʪʝʤʧʝʨʘʪʫʨʘ. 

 

1.1.1 ʂʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ 

 

ʂʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ ʩʯʠʪʘʝʪʩʷ ʥʘʩʫʱʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʚʘʞʥʦʩʪʴʶ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ, ʚʘʞʥʝʡʰʝʡ 

ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʞʠʣʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʟʜʘʥʠʡ, ʙʦʣʴʥʠʮ, ʪʨʘʥʩʧʦʨʪʘ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʠ ʪ. ʜ., 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʘʨʘʤʝʪʨʳ ʚʦʟʜʫʭʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʫʝʤʳʤ [12, 13].  

ɺ ʢʦʥʜʠʮʠʦʥʠʨʫʝʤʦʤ ʧʦʤʝʱʝʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʩʪʦʷʥʥʦ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ 
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ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ (ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʣʘʞʥʦʩʪʴ, ʧʳʣʴ ʠ ʪ.ʜ.) [14, 15].  

ʂʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ ð ʵʪʦ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ 

ʚʦʟʜʫʭʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʣʠ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʝʝ ʚʥʫʪʨʠ ʢʦʥʜʠʮʠʦʥʠʨʫʝʤʦʛʦ 

ʧʦʤʝʱʝʥʠʷ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʠ ʫʣʫʯʰʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ [16, 

17]. ʂʦʥʜʠʮʠʦʥʝʨ ð ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʥʠʞʘʝʪ ʠʣʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʚ ʢʦʥʜʠʮʠʦʥʠʨʫʝʤʦʤ ʧʦʤʝʱʝʥʠʠ. ʆʭʣʘʞʜʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ.  

ɺ ʞʠʣʳʭ ʜʦʤʘʭ ʥʝʙʦʣʴʰʦʡ ʠ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʣʠʪ-

ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʕʪʠ ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʘʪ ʢʦʤʧʦʥʝʥʪʳ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʭʦʣʦʜʠʣʴʥʦʡ ʩʠʩʪʝʤʳ: ʢʦʤʧʨʝʩʩʦʨ, ʠʩʧʘʨʠʪʝʣʴ, ʢʦʥʜʝʥʩʘʪʦʨ ʠ ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ 

ʢʣʘʧʘʥ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.1. [18, 19]. 

 

 

 ʈʠʩ. 1.1. ʂʦʤʧʦʥʝʥʪʳ ʮʠʢʣ ʪʨʘʜʠʮʠʦʥʥʦʡ ʭʦʣʦʜʠʣʴʥʦʡ ʩʠʩʪʝʤʳ [20] 
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ʆʭʣʘʞʜʝʥʠʝ ʵʪʦ ʧʨʦʮʝʩʩ ʦʪʚʦʜʘ ʪʝʧʣʘ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʩʪʘ ʠʣʠ ʚʝʱʝʩʪʚʘ 

ʠ ʧʝʨʝʜʘʯʠ ʝʛʦ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ ʠʣʠ ʚʝʱʝʩʪʚʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ [11; 

21, 22]. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʭʦʣʦʜʠʣʴʥʳʭ ʤʘʰʠʥ ʠ ʭʦʣʦʜʠʣʴʥʳʭ ʮʠʢʣʦʚ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʝʱʝʩʪʚʘ ʠ 

ʧʦʜʜʝʨʞʘʥʠʝ ʝʝ ʚ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ ʟʘ ʩʯʝʪ ʧʦʛʣʦʱʝʥʠʷ ʪʝʧʣʘ ʦʪ ʦʭʣʘʞʜʘʝʤʦʛʦ 

ʪʝʣʘ ʤʝʩʪʘ ʠ ʝʛʦ ʧʝʨʝʜʘʯʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʍʦʣʦʜʠʣʴʥʳʝ ʮʠʢʣʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʠʱʝʚʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʠ 

ʚʦʟʜʫʭʘ, ʪʨʘʥʩʧʦʨʪʝ, ʤʝʜʠʮʠʥʝ ʠ ʪ. ʜ. [23, 24]. 

 

1.1.2 ɺʠʜʳ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠ ʧʨʠʥʮʠʧ ʠʭ 

ʨʘʙʦʪʳ 

 

ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʫʩʪʨʦʡʩʪʚ ʦʭʣʘʞʜʝʥʠʷ: ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʘʷ 

ʭʦʣʦʜʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ; ɸʙʩʦʨʙʮʠʦʥʥʘʷ ʭʦʣʦʜʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ; ɸʜʩʦʨʙʮʠʦʥʥʘʷ 

ʭʦʣʦʜʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ; ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ; ʇʘʨʦʩʪʨʫʡʥʘʷ 

ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʇʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʘʷ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩʠʩʪʝʤʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʝʨʘʭ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ 

ʣʝʛʢʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʦʭʣʘʜʠʪʝʣʷʭ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ, ʢʦʤʧʣʝʢʩʘʭ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, ʜʦʤʘʰʥʠʭ ʢʦʥʜʠʮʠʦʥʝʨʘʭ, 

ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʭʦʣʦʜʠʣʴʥʠʢʘʭ ʠ ʪ. ʜ. ʋʩʪʨʦʡʩʪʚʦ, ʨʝʘʣʠʟʫʶʱʝʝ 

ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʳʡ ʮʠʢʣ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʢʦʤʧʨʝʩʩʦʨ, 

ʢʦʥʜʝʥʩʘʪʦʨ, ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʠ ʠʩʧʘʨʠʪʝʣʴ [25, 26]. 

ʂʦʤʧʨʝʩʩʦʨ - ʵʪʦ ʦʩʥʦʚʘ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ ʠ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʪʨʝʙʣʷʝʪ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʨʠʤʝʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʢʦʤʧʨʝʩʩʦʨʦʚ: 

ʧʦʨʰʥʝʚʦʡ; ʨʦʪʦʨʥʳʡ; ʚʠʥʪʦʚʦʡ ʠ ʮʝʥʪʨʦʙʝʞʥʳʡ [27, 28]. 

ɼʣʷ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʥʳ ʧʨʦʩʪʦʪʘ ʫʩʪʘʥʦʚʢʠ, 

ʥʝʩʣʦʞʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʆʜʥʘʢʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ - ʧʦʪʨʝʙʣʷʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  
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ʅʘ ʨʠʩʫʥʢʝ 1.6 ʘ) ʧʦʢʘʟʘʥʳ ʠʜʝʘʣʴʥʳʡ ʠ ʨʝʘʣʴʥʳʡ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʮʠʢʣʳ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʚ ʢʦʦʨʜʠʥʘʪʘʭ P-h, ʨʠʩ.1.6 ʙ) ʮʠʢʣ ʚ 

ʢʦʦʨʜʠʥʘʪʘʭ ʊ-s.  

 

 

 

ʈʠʩ. 1.6. ʎʠʢʣ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʦʭʣʘʞʜʝʥʠ ̫[29] 

 

ʇʨʦʮʝʩʩʳ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʤ ʮʠʢʣʝ [29, 30]: 

1 - 2 ð ʘʜʠʘʙʘʪʠʯʝʩʢʦʝ ʩʞʘʪʠʝ ʦʪ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ ʜʦ ʜʘʚʣʝʥʠʷ ʚ 

ʢʦʥʜʝʥʩʘʪʦʨʝ. 

2 - 3 ï ʦʪʚʦʜ ʪʝʧʣʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʢʦʥʜʝʥʩʘʮʠʷ, ʚʦʟʤʦʞʥʦ 

ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ. 

3 - 4 ðʨʘʩʰʠʨʝʥʠʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʵʥʪʘʣʴʧʠʠ ʜʦ ʜʘʚʣʝʥʠʷ ʚ ʠʩʧʘʨʠʪʝʣʝ. 

4 - 1 ð ʧʦʜʚʦʜ ʪʝʧʣʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ ʚ ʠʩʧʘʨʠʪʝʣʝ. 

 

ɸʥʘʣʠʟʠʨʫʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʮʠʢʣʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ [31]: 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ ʚʦʟʜʫʰʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʥʜʝʥʩʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ 
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ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʥʝʛʦ ʠ ʨʘʟʤʝʨʘ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʠʩʧʘʨʠʪʝʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʦʝʢʪʥʳʭ 

ʫʩʣʦʚʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʮʝʩʩʘ ʠʩʧʘʨʝʥʠʷ. ʈʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʩʚʦʡʩʪʚʘʤ ʥʘʩʳʱʝʥʠʷ ʭʣʘʜʘʛʝʥʪʘ. ʍʦʣʦʜʠʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʩʢʨʳʪʘʷ ʪʝʧʣʦʪʘ 

ʠʩʧʘʨʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʭʣʘʜʘʛʝʥʪʘ ʚ ʭʦʣʦʜʠʣʴʥʦʤ ʮʠʢʣʝ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʭʦʣʦʜʠʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʣʫʯʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʘʨʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʥʜʝʥʩʘʮʠʠ. 

ʈʝʘʣʴʥʳʡ ʮʠʢʣ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʜʝʘʣʴʥʦʛʦ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʧʦʪʝʨʴ. 

ʉʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤ ʠ ʠʜʝʘʣʴʥʳʤ ʮʠʢʣʦʤ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʧʝʨʝʧʘʜʘʭ ʜʘʚʣʝʥʠʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʠ ʠʩʧʘʨʠʪʝʣʝ, ʚ ʧʝʨʝʦʭʣʘʞʜʝʥʠʠ ʞʠʜʢʦʩʪʠ, 

ʚʳʭʦʜʷʱʝʡ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʠ ʚ ʧʝʨʝʛʨʝʚʝ ʧʘʨʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʠʩʧʘʨʠʪʝʣʷ. 

ʀʜʝʘʣʴʥʳʡ ʮʠʢʣ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʧʝʨʝʧʘʜʦʚ ʜʘʚʣʝʥʠʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʠ 

ʠʩʧʘʨʠʪʝʣʝ ʠʟ-ʟʘ ʪʨʝʥʠʷ, ʦʜʥʘʢʦ ʚ ʨʝʘʣʴʥʦʤ ʮʠʢʣʝ ʜʘʚʣʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ ʧʘʜʘʝʪ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʧʝʨʝʧʘʜʦʚ ʜʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʞʘʪʠʷ ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ (1) ʠ (2) ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʨʘʙʦʪʳ, ʯʝʤ ʚ ʠʜʝʘʣʴʥʦʤ ʮʠʢʣʝ [32, 33]. 

ʇʝʨʝʦʭʣʘʞʜʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʪʨʫʙʢʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʧʨʠʚʦʜʠʪ ʢ ʪʨʝʙʫʝʤʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʧʘʜʘʥʠʝ 

ʭʣʘʜʘʛʝʥʪʘ ʚ 100% ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʨʘʩʰʠʨʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʇʝʨʝʛʨʝʚ 

ʧʘʨʘ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʠʩʧʘʨʠʪʝʣʝ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʝʨʳ 

ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʧʨʦʪʠʚ ʧʦʧʘʜʘʥʠʷ ʢʘʧʝʣʴ ʞʠʜʢʦʩʪʠ ʚ ʢʦʤʧʨʝʩʩʦʨ. ʇʦʩʣʝʜʥʝʝ 

ʦʪʣʠʯʠʝ ʨʝʘʣʴʥʦʛʦ ʮʠʢʣʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʞʘʪʠʝ ʥʝ ʷʚʣʷʝʪʩʷ 

ʠʟʦʵʥʪʨʦʧʠʯʝʩʢʠʤ, ʠ ʚʦʟʥʠʢʘʝʪ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟ-ʟʘ ʪʨʝʥʠʷ ʠ ʜʨʫʛʠʭ ʧʦʪʝʨʴ 

[29; 34, 35]. 

 

1.1.3 ʏʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʝʛʦ ʧʨʠʯʠʥʳ, ʚʣʠʷʥʠʝ ʥʘ ʵʥʝʨʛʦʩʠʩʪʝʤʫ 

 

ɺ ʀʨʘʢʝ ʣʝʪʦʤ, ʘ ʪʘʢʞʝ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ ʜʨʫʛʠʭ 

ʩʪʨʘʥ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʧʨʦʩ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʜʠʮʠʦʥʝʨʳ ʚʦʟʜʫʭʘ, ʠʟ-ʟʘ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʶʱʠʭ 50 ʦ ʉ [36, 37]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ 
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ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʜʠʮʠʦʥʝʨʦʚ ʧʨʠʚʝʣʦ ʢ ʧʦʪʨʝʙʣʝʥʠ ʁ

ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ɻʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, 

ʚʣʠʷ ̫ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ [38, 39]. ʇʨʦʠʩʭʦʜʷʪ ʯʘʩʪʳʝ 

ʧʝʨʝʙʦʠ ʚ ʵʣʝʢʪʨʦʩʝʪʠ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʉʨʝʜʠ ʘʣʴʪʝʨʥʘʪʠʚ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ 

ʛʝʥʝʨʘʪʦʨʦʚ ʠʤʝʶʱʠʭ ʤʝʥʴʰʠʡ ʂʇɼ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʫʧʥʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ 

ʩʪʘʥʮʠʷʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ, ʫʚʝʣʠʯʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʰʫʤ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ, ʧʦʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʜʦʤʦʭʦʟʷʡʩʪʚ [40, 

41]. 

ʏʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʢʦʥʜʠʮʠʦʥʝʨʘʤʠ ʧʨʠʚʦʜʠʪ ʢ 

ʩʣʝʜʫʶʱʠʤ ʧʨʦʙʣʝʤʘʤ [27, 42]: 

1. ʉʙʦʷʤ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ (ʧʝʨʝʨʳʚʳ ʜʦʩʪʠʛʘʶʪ 16 ʯʘʩʦʚ). 

2. ʅʘʩʝʣʝʥʠʝ ʚʳʥʫʞʜʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʩʪʥʳʝ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʳ 

ʧʦʪʨʝʙʣʷʶʠɦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ. 

3. ʇʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʚʳʙʨʦʩʦʚ ʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʞʠʚʳʝ ʩʫʱʝʩʪʚʘ, ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʟʦʥʦʚʳʡ ʩʣʦʡ, ʘ ʪʘʢʞʝ 

ʫʩʠʣʠʚʘʝʪ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ [43]. 

4. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʝʞʝʤʝʩʷʯʥʘʷ ʧʣʘʪʘ ʜʦʤʦʭʦʟʷʡʩʪʚ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

5. ɺʟʠʤʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʣʘʪʘ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʜʠʟʝʣʴ-

ʛʝʥʝʨʘʪʦʨʦʚ. 

ʏʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʥʜʠʮʠʦʥʝʨʘʤʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʩ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ. 

ʆʥʘ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, 

ʵʢʦʥʦʤʠʠ ʧʝʨʚʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜ r[44, 45]. 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʘʜʝʞʥʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ ʜʣʷ ʟʘʤʝʱʝʥʠʷ ʯʘʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʮʠʢʣʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ [46, 47]. 
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1.2 ʂʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚ ʣʝʪʥʝʝ 

ʚʨʝʤʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʣʝʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʠʢ ʪʝʧʣʦʚʦʡ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 

ʧʘʜʘʶʱʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ ʜʣʷ 

ʟʘʤʝʱʝʥʠʷ ʯʘʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʛʨʫʟʠʪʴ ʵʥʝʨʛʦʩʠʩʪʝʤʫ [48, 49].  

ʉʦʣʥʝʯʥʳʝ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʢʦʥʦʤʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫ  ʁ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ [50]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʠʙʨʠʜʥʳʭ 

ʩʠʩʪʝʤ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʨʘʟʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʦʭʣʘʞʜʝʥʠʷ [51]. 

ʉʦʣʥʝʯʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ [52]: 

1- ʆʪʢʨʳʪʳʝ ʩʠʩʪʝʤʳ ʠʣʠ ʩʠʩʪʝʤʳ ʦʩʫʰʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. ʕʪʠ ʩʠʩʪʝʤʳ 

ʧʦʜʭʦʜʷʪ ʜʣʷ ʙʦʣʴʰʠʭ ʟʜʘʥʠʡ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʦʩʫʰʝʥʠʷ. 

2- ɿʘʢʨʳʪʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʩʪʘʥʦʚʢʘʭ 

ʧʦʜʛʦʪʦʚʢʠ ʚʦʟʜʫʭʘ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʦʩʫʰʝʥʠʷ [53]. 

ʀʥʪʝʛʨʘʮʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʩ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ 

ʟʦʥʘʭ ʩ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʚʳʡ ʩʧʦʩʦʙ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ [54]. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʥʘ ʨʘʙʦʪʘʝʪ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ [55, 56]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʆʜʥʘʢʦ ʜʣʷ ʨʘʙʦʪ r ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤ ʪʨʘʜʠʮʠʦʥʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ [57, 58]. ʕʪʠ 

ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʷʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ ʯʪʦ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʜʣʷ 
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ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʧʦʩʪʫʧʘʝʪ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ [59]. 

 

1.2.1 ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

 

ɻʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʜʦʙʘʚʣʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʣʥʝʯʥʫʶ 

ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʩ ʮʝʣʴʶ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ (ʨʠʩʫʥʦʢ 1.7). ʆʩʥʦʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʛʠʙʨʠʜʥʦʛʦ ʮʠʢʣʘ ʦʭʣʘʞʜʝʥʠʷ: ʢʦʤʧʨʝʩʩʦʨ, ʢʦʥʜʝʥʩʘʪʦʨ, 

ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ, ʠʩʧʘʨʠʪʝʣʴ ʠ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ ʩ ʟʘʧʦʨʥʦʡ 

ʘʨʤʘʪʫʨʦʡ. ʂʣʘʧʘʥ ʠ ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ ʧʦʟʚʦʣʷʶʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʮʠʢʣʘ ʠ ʠʟʫʯʘʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʩ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠʣʠ ʙʝʟ ʥʝʛʦ. 

 

 

ʈʠʩ. 1.7. ʉʭʝʤʘ ʩʦʣʥʝʯʥʦʡ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ  

ʚʦʟʜʫʭʘ [62] 
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ʎʠʢʣ ʦʭʣʘʞʜʝʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʦʛʦ, ʯʪʦ ʭʣʘʜʘʛʝʥʪ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʞʠʜʢʦʤ ʠ 

ʧʘʨʦʦʙʨʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʩʪʫʧʘʝʪ ʚ ʠʩʧʘʨʠʪʝʣʴ ʧʦʜ ʥʠʟʢʠʤ ʜʘʚʣʝʥʠʝʤ ʠ 

ʪʝʤʧʝʨʘʪʫʨʦʡ, ʛʜʝ ʦʥ ʥʘʛʨʝʚʘʝʪʩʷ. ʍʣʘʜʘʛʝʥʪ ʧʦʢʠʜʘʝʪ ʠʩʧʘʨʠʪʝʣʴ ʚ ʩʦʩʪʦʷʥʠʠ 

ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ, ʧʦʛʣʦʱʘʷ ʪʝʧʣʦ ʢʦʤʥʘʪʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ 

ʟʤʝʝʚʠʢ ʠʩʧʘʨʠʪʝʣʷ (ʪʦʯʢʘ 1). ʇʘʨ, ʚʳʭʦʜʷʱʠʡ ʠʟ ʠʩʧʘʨʠʪʝʣʷ, ʧʦʩʪʫʧʘʝʪ ʚ 

ʢʦʤʧʨʝʩʩʦʨ, ʧʦʚʳʰʘʶʱʠʡ ʝʛʦ ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʜʦ ʧʝʨʝʛʨʝʪʦʛʦ ʩʦʩʪʦʷʥʠʷ 

(ʪʦʯʢʘ 2). ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʘʚʥʝʥʠʷ ʨʘʙʦʪʳ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʩʣʝ ʢʦʤʧʨʝʩʩʦʨʘ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ. ʆʥʘ 

ʫʧʨʘʚʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʭʣʘʜʘʛʝʥʪʘ ʯʝʨʝʟ ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ 

ʢʦʣʣʝʢʪʦʨ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʦʥʜʝʥʩʘʪʦʨ. ʉʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʚʘʢʫʫʤʥʳʭ ʪʨʫʙʦʢ ʩ ʝʤʢʦʩʪʴʶ ʜʣʷ ʚʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʛʣʦʱʝʥʠʷ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʫʣʘʚʣʠʚʘʝʤʦʡ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʘʜʘʶʱʝʛʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʫʙʦʢ. ɽʤʢʦʩʪʴ ʩ ʚʦʜʦʡ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʘ, ʚʥʫʪʨʠ ʝʝ ʥʘʭʦʜʠʪʩʷ 

ʟʤʝʝʚʠʢ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. ʏʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ ʟʤʝʝʚʠʢʘ ʧʨʦʠʩʭʦʜʠʪ ʪʝʧʣʦʦʙʤʝʥ 

ʤʝʞʜʫ ʭʣʘʜʘʛʝʥʪʦʤ ʠ ʛʦʨʷʯʝʡ ʚʦʜʦʡ. ʅʘ ʚʳʭʦʜʝ ʠʟ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʜʘʚʣʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ ʧʦʚʳʰʘʝʪʩʷ ʜʦ ʟʥʘʯʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʯʢʝ (3). 

ʇʦʜʚʝʜʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʧʦʚʳʰʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʜʘʚʣʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ 

ʧʝʨʝʜ ʢʦʥʜʝʥʩʘʪʦʨʦʤ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʘʥʘʣʦʛʠʯʥʦ 

ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʪʝʧʣʦʦʙʤʝʥʘ, ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʥʜʝʥʩʘʮʠʷ 

ʭʣʘʜʘʛʝʥʪʘ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʪʨʝʪʷʭ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʭʦʜ 

ʭʣʘʜʘʛʝʥʪʘ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ 100% ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʫʣʫʯʰʘʝʪ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ. ʈʘʩʰʠʨʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʘʧʠʣʣʷʨʥʫʶ ʪʨʫʙʢʫ, ʩʥʠʞʘʶʱʫʶ ʜʘʚʣʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ ʦʪ ʜʘʚʣʝʥʠʷ ʚ 

ʢʦʥʜʝʥʩʘʪʦʨʝ ʜʦ ʜʘʚʣʝʥʠʷ ʠʩʧʘʨʠʪʝʣʷ ʜʣʷ ʚʦʟʚʨʘʪʘ ʝʛʦ ʚ ʠʩʧʘʨʠʪʝʣʴ ʚ ʞʠʜʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʥʠʟʢʦʤ ʜʘʚʣʝʥʠʠ ʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʪʦʯʢʘ 5). [60, 61]. 
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1.2.2 ʇʘʨʘʤʝʪʨʳ ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ 

 

ʅʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʛʠʙʨʠʜʥʳʭ ʢʦʥʜʠʮʠʦʥʝʨʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʩʦʣʥʝʯʥʫʶ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ, ʚʣʠʷʶʪ ʜʚʘ ʚʘʞʥʳʭ ʬʘʢʪʦʨʘ: ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʨʠʩʫʥʦʢ 1.8.) [63, 64]. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʳʣʴ ʠ 

ʦʙʣʘʢʘ, ʚʘʞʥʳ ʜʣʷ ʧʨʦʮʝʩʩʘ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʨʘʟʤʝʨ ʠ ʪʠʧ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʝʤʢʦʩʪʴ ʙʘʢʘ-ʘʢʢʫʤʫʣʷʪʦʨʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʪʠʧ ʠ ʪʦʣʱʠʥʘ ʠʟʦʣʷʮʠʠ, ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, 

ʝʛʦ ʬʦʨʤʘ, ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪ. ʜ., ʘ ʪʘʢʞʝ ʦʨʠʝʥʪʘʮʠ ̫ ʩʦʣʥʝʯʥʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ. ɺr ʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʜʣʷ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʪʘʢʞʝ 

ʚʣʠʷʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ [65, 66]. 

 

 

ʈʠʩ. 1.8. ʇʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 
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1.3 ʉʦʣʥʝʯʥʳʝ ʪʝʧʣʦʚʳʝ ʢʦʣʣʝʢʪʦʨʳ 

 

ʂʦʣʣʝʢʪʦʨʳ ʩʦʣʥʝʯʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʙʦʨʘ ʵʥʝʨʛʠʠ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ, ʚʠʜʠʤʦʛʦ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ [67, 68]. 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʜʦʩʪʠʛʘʶʱʝʡ ʟʝʤʣʠ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1000 ɺʪ 

ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ [69, 70]. ʉʦʣʥʝʯʥʘʷ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʥʘʛʨʝʚʘ ʚʦʜʳ. ʉʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢʞʝ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʫʪʝʤ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʪʫʨʙʠʥʫ, 

ʩʦʝʜʠʥʝʥʥʫʶ ʩ ʛʝʥʝʨʘʪʦʨʦʤ. ʉʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ 

ʢʨʳʰʘʭ ʞʠʣʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʟʜʘʥʠʡ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ [71, 72]: 

1. ʂʦʥʮʝʥʪʨʠʨʫʶʱʠʡ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ. 

2. ɻʝʣʠʦʪʝʨʤʘʣʴʥʦʡ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ: 

ɸ. ʩ ʥʝʧʦʣʠʨʦʚʘʥʥʳʤʠ ʧʣʘʩʪʠʢʦʚʳʤʠ ʧʦʛʣʦʪʠʪʝʣʷʤʠ; 

ɹ. ʧʣʦʩʢʠʝ ʢʦʣʣʝʢʪʦʨʳ; 

ɺ. ʚʦʟʜʫʭʦʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʢʦʣʣʝʢʪʦʨʳ; 

ɼ. ʚʘʢʫʫʤʥʳʝ ʪʨʫʙʯʘʪʳʝ ʢʦʣʣʝʢʪʦʨʳ. 

 

1.4 ʄʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

 

ɻʠʙʨʠʜʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ 

ʢʦʣʣʝʢʪʦʨʦʤ ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʢʦʤʧʨʝʩʩʦʨʘ, ʪʝʧʣʦʘʢʢʫʤʫʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʤʦʱʥʦʩʪʠ ʠ ʬʦʨʤʳ 

ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʟʤʝʝʚʠʢʘ ʥʝʚʦʟʤʦʞʥʳ [73]. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʛʠʙʨʠʜʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʟʘʚʠʩʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʠʙʨʠʜʥʦʡ 

ʩʠʩʪʝʤʳ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ, 
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ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ [74, 75]. 

 

1.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 

 

ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʳʨʘʙʦʪʘʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʀʨʘʢʝ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ 

ʨʘʙʦʪʫ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ.  

ɺ ʞʘʨʢʠʡ ʧʝʨʠʦʜ ʛʦʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘʛʨʫʟʢʘ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, 

ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, 

ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʙʦʷʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʝʞʝʜʥʝʚʥʦ.  

ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʨʝʙʣʝʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʝʨʚʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʇʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʝʪ ʥʘʛʨʫʟʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

(ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚʳʙʨʦʩ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ).  

ʏʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʢʦʥʜʠʮʠʦʥʝʨʘʤʠ ʧʨʠʚʦʜʠʪ ʢ 

ʩʣʝʜʫʶʱʠʤ ʧʨʦʙʣʝʤʘʤ: 

1. ʉʙʦʷʤ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ (ʧʝʨʝʨʳʚʳ ʜʦʩʪʠʛʘʶʪ 16 ʯʘʩʦʚ ʚ ʩʫʪʢʠ). 

2. ʅʘʩʝʣʝʥʠʝ ʚʳʥʫʞʜʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʩʪʥʳʝ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʳ 

ʧʦʪʨʝʙʣʷʶʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ. 

3. ʇʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʚʳʙʨʦʩʦʚ ʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʞʠʚʳʝ ʩʫʱʝʩʪʚʘ, ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʟʦʥʦʚʳʡ ʩʣʦʡ, ʘ ʪʘʢʞʝ 

ʫʩʠʣʠʚʘʝʪ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ. 

4. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʝʞʝʤʝʩʷʯʥʘʷ ʧʣʘʪʘ ʜʦʤʦʭʦʟʷʡʩʪʚ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

5. ɺʟʠʤʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘ ̫ʧʣʘʪʘ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ. 

ʏʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʥʜʠʮʠʦʥʝʨʘʤʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʩ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ. 

ʆʥʘ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, 

ʵʢʦʥʦʤʠʠ ʧʝʨʚʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ʈʘʟʨʘʙʦʪʢʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʵʥʝʨʛʦʩʠʩʪʝʤʫ ʚ ʞʘʨʢʠʡ ʧʝʨʠʦʜ ʛʦʜʘ, ʫʩʪʨʘʥʠʪʴ 

ʧʝʨʝʙʦʠ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ, ʫʤʝʥʴʰʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʙʟʦʨʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  
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ɻʃɸɺɸ 2. ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

ʊɽʍʅʆʃʆɻʀʀ ɻʀɹʈʀɼʅʆɻʆ ʂʆʅɼʀʎʀʆʅʀʈʆɺɸʅʀʗ 

ɺʆɿɼʋʍɸ  

  

ɺ ʛʣʘʚʝ ʦʙʩʫʞʜʘʪʁʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠ ̫ʛʠʙʨʠʜʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʩʦʣʥʝʯʥʫʶ ʪʝʧʣʦʚʫʶ 

ʵʥʝʨʛʠʶ, ʜʦʙʘʚʣʷʝʤʫʶ ʢ ʭʦʣʦʜʠʣʴʥʦʤʫ ʮʠʢʣʫ ʟʘ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʩ ʧʦʤʦʱʴʶ 

ʟʤʝʝʚʠʢʘ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʥʫʪʨʠ ʪʝʧʣʦʚʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʜʝʘʣʴʥʳʭ ʠ ʨʝʘʣʴʥʳʭ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

 

2.1 ʈʝʘʣʴʥʳʡ ʠ ʠʜʝʘʣʴʥʳʡ ʮʠʢʣ rʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʦʭʣʘʞʜʝʥʠ ̫

 

ʀʜʝʘʣʴʥʳʡ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʳʡ ʭʦʣʦʜʠʣʴʥʳʡ ʮʠʢʣ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʪʩʫʪʩʪʚʠʝ ʪʨʝʥʠʷ ʤʝʞʜʫ ʭʣʘʜʘʛʝʥʪʦʤ ʠ ʪʨʫʙʢʘʤʠ ʠʩʧʘʨʠʪʝʣʷ, ʢʦʥʜʝʥʩʘʪʦʨʘ, 

ʢʣʘʧʘʥʘʤʠ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʪ. ʜ., ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʝʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ 

ʪʨʫʙʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʧʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʧʨʠ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʚ ʠʩʧʘʨʠʪʝʣʝ, 

ʢʦʥʜʝʥʩʘʪʦʨʝ ʠ ʢʦʤʧʨʝʩʩʦʨʝ [76, 77]. 

ʅʘ ʨʠʩʫʥʢʝ 2.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʮʠʢʣʘ 

ʦʭʣʘʞʜʝʥʠ,̫ ʭʣʘʜʘʛʝʥʪ ʩʞʠʤʘʝʪʩʷ ʚ ʢʦʤʧʨʝʩʩʦʨʝ ʧʦ ʧʦʩʪʦʷʥʥʦʡ ʵʥʪʨʦʧʠʡʥʦʡ 

ʣʠʥʠʠ ʦʪ ʜʘʚʣʝʥʠʷ ʚ ʠʩʧʘʨʠʪʝʣʝ 1 ʜʦ ʜʘʚʣʝʥʠʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ 2. 

ɺ ʢʦʥʜʝʥʩʘʪʦʨʝ ʪʝʧʣʦ, ʧʦʛʣʦʱʝʥʥʦʝ ʭʣʘʜʘʛʝʥʪʦʤ ʦʪ ʢʦʤʧʨʝʩʩʦʨʘ ʠ 

ʠʩʧʘʨʠʪʝʣʷ ʦʪʚʦʜʠʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ, ʚʦ-ʧʝʨʚʳʭ, ʫʩʪʨʘʥʷʝʪʩʷ ʧʝʨʝʛʨʝʚ ʦʪ ʪʦʯʢʠ 2 ʜʦ 

ʩʦʩʪʦʷʥʠʷ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ ʚ ʪʦʯʢʝ 2', ʘ ʟʘʪʝʤ ʩ ʪʦʯʢʠ 2' ʵʥʪʨʦʧʠʷ ʧʨʦʜʦʣʞʘʝʪ 

ʫʤʝʥʴʰʘʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʝʪ 

ʩʦʩʪʦʷʥʠʷ ʞʠʜʢʦʩʪʠ, ʪʦʯʢʘ 3' ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

ʨʝʘʣʴʥʦʤ ʮʠʢʣʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ, ʪʦʯʢʘ 3. 
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ʈʠʩʫʥʦʢ 2.1. ʇʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʳʡ ʭʦʣʦʜʠʣʴʥʳʡ ʮʠʢʣ [78] 

 

ʅʝʦʙʨʘʪʠʤʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʵʥʪʘʣʴʧʠʠ ʜʦ 

ʜʘʚʣʝʥʠʷ ʠʩʧʘʨʠʪʝʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʦʯʢʝ 4. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʠʩʧʘʨʝʥʠʝ 

ʯʘʩʪʠ ʞʠʜʢʦʩʪʠ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʩʦʩʪʦʷʥʠʶ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʪʦʯʢʝ 1.  

ʈʝʘʣʴʥʳʡ ʭʦʣʦʜʠʣʴʥʳʡ ʮʠʢʣ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʜʝʘʣʴʥʦʛʦ ʪʝʤ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ 

ʧʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʠʩʧʘʨʠʪʝʣʝ ʠ ʢʦʥʜʝʥʩʘʪʦʨʝ, ʘ ʪʘʢʞʝ ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ ʚ 

ʢʦʥʜʝʥʩʘʪʦʨʝ ʠ ʧʝʨʝʛʨʝʚ ʚ ʠʩʧʘʨʠʪʝʣʝ. ʇʝʨʝʦʭʣʘʞʜʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 100% - ʛʦ ʧʝʨʝʭʦʜʘ ʭʣʘʜʘʛʝʥʪʘ ʚ ʞʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʨʠ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʨʘʩʰʠʨʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʇʝʨʝʛʨʝʚ ʧʘʨʘ ʦʙʳʯʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʠʩʧʘʨʠʪʝʣʝ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ 

ʧʨʦʪʠʚ ʧʦʧʘʜʘʥʠʷ ʢʘʧʝʣʴ ʞʠʜʢʦʩʪʠ ʚ ʢʦʤʧʨʝʩʩʦʨ. ʇʦʩʣʝʜʥʝʝ ʦʪʣʠʯʠʝ ʨʝʘʣʴʥʦʛʦ 

ʮʠʢʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʞʘʪʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʠʟʦʵʥʪʨʦʧʠʯʝʩʢʠʤ, ʪʘʢ ʢʘʢ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟ-ʟʘ ʪʨʝʥʠʷ ʠ ʜʨʫʛʠʭ ʧʦʪʝʨʴ. ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ, ʪʦ ʧʨʦʮʝʩʩʳ ʪʝʧʣʦʧʝʨʝʜʘʯʠ 

ʠʩʧʘʨʠʪʝʣʷ ʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʧʨʠʤʝʥʠʚ ʧʝʨʚʳʡ ʟʘʢʦʥ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ [31; 79, 80]. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʘʭ ʩ 
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ʚʦʟʜʫʰʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠ ʚʣʠʷʝʪ ʥʘ ʧʦʪʨʝʙʣʷʝʤʫʶ ʢʦʤʧʨʝʩʩʦʨʦʤ ʤʦʱʥʦʩʪʴ, ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʭʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ [81]. 

 

2.2 ʉʭʝʤʘ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʮʠʢʣ ʛʠʙʨʠʜʥʦʛʦ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ 

 

ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʥʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʦʙʘʚʣʝʥʠʷ 

ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʢ ʩʠʩʪʝʤʝ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʮʠʢʣʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʯʘʩʪʠ, ʩʣʝʜʫʶʱʝʡ ʟʘ ʢʦʤʧʨʝʩʩʦʨʦʤ ʚ ʮʠʢʣʝ 

ʦʭʣʘʞʜʝʥʠʷ. ɻʠʙʨʠʜʥʘ ̫ʩʠʩʪʝʤʘ, ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʢʦʤʧʨʝʩʩʦʨʘ, 

ʢʦʥʜʝʥʩʘʪʦʨʘ, ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʠʩʧʘʨʠʪʝʣʷ ʠ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ ʩ ʪʝʧʣʦʘʢʢʫʤʫʣʷʪʦʨʦʤ ʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘ ʭʣʘʜʘʛʝʥʪʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.2 [82, 83, 84]. 

 

ʈʠʩ. 2.2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ  1 ï ʀʩʧʘʨʠʪʝʣʴ ʧʨʷʤʦʛʦ ʨʘʩʰʠʨʝʥʠʷ; 2 ï 

ʂʦʤʧʨʝʩʩʦʨ; 3 ï ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ; 4 ï ʈʝʟʝʨʚʫʘʨ ʜʣʷ ʛʦʨʷʯʝʡ ʚʦʜʳ; 5 ï ɿʤʝʝʚʠʢ; 

6 ï ɺʘʢʫʫʤʥʳʡ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ; 7 ï ʂʦʥʜʝʥʩʘʪʦʨ; 8 ï ʂʘʧʠʣʣʷʨʥʘʷ ʪʨʫʙʢʘ. 
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ʈʦʣʴ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʜʦʙʘʚʣʝʥʥʦʛʦ ʢ ʪʨʘʜʠʮʠʦʥʥʦʤʫ 

ʭʦʣʦʜʠʣʴʥʦʤʫ ʮʠʢʣʫ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʙʦʨʝ ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʧʦʧʘʜʘʶʱʝʡ ʥʘ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʘʢʫʫʤʠʨʦʚʘʥʥʳʭ ʩʪʝʢʣʷʥʥʳʭ ʪʨʫʙʦʢ, ʩ 

ʪʝʧʣʦʧʦʛʣʦʱʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʁ . ʆʥʘ ʧʦʚʳʰʘʝʪ ʝʝ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜr, ʛʦʨʷʯʘʷ 

ʚʦʜʘ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘʚʝʨʭ ʠ ʟʘʤʝʥʷʝʪʩʷ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ [85, 86].  ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 

ʚ ʙʘʢʝ-ʘʢʢʫʤʫʣʷʪʦʨʝ ʣʝʪʦʤ ʚ ʩʦʣʥʝʯʥʳʡ ʜʝʥʴ ʜʦʩʪʠʛʘʝʪ ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ 100 

ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʮʝʩʩʫ ʥʘʛʨʝʚʘ ʭʣʘʜʘʛʝʥʪʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʢʦʤʧʨʝʩʩʦʨʘ, ʧʨʦʭʦʜʷ 

ʯʝʨʝʟ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʟʤʝʝʚʠʢ. ʅʘ ʨʠʩʫʥʢʝ 2.3 ʧʦʢʘʟʘʥʘ ʜʠʘʛʨʘʤʤʘ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʧʣʦʚʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ [87, 88]. 

 
ʈʠʩʫʥʦʢ 2.3. ʎʠʢʣ ʛʠʙʨʠʜʥʦʡ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʩʠʩʪʝʤʳ [31, 89] 

 

2.3 ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

 

ʏʪʦʙʳ ʫʟʥʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʠ ʩʨʘʚʥʠʪʴ ʝʝ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʝʝ 

ʧʘʨʘʤʝʪʨʳ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʠ ʘʥʘʣʠʟʘ ʝʝ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ.  
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʯʝʪrʨʝʭ ʨʝʞʠʤʘʭ ï ʜʚʘ ʨʝʞʠʤʘ c ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠ ʜʚʘ ʨʝʞʠʤʘ 

ʙʝʟ ʥʝʛʦ. 

¶ ʇʝʨʚʳʡ ʨʝʞʠʤ - ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʩ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 7,034 ʢɺʪ;  

¶ ʚʪʦʨʦʡ - ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 7034 ʢɺʪ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ;  

¶ ʪʨʝʪʠʡ ʨʝʞʠʤ - ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʩ ʟʘʤʝʥʦʡ ʢʦʤʧʨʝʩʩʦʨʘ ʥʘ ʢʦʤʧʨʝʩʩʦʨ ʩ ʤʝʥʴʰʝʡ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 4,44 ʢɺʪ;  

¶ ʯʝʪʚʝʨʪʳʡ ʨʝʞʠʤ - ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʩ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ, ʩ ʟʘʤʝʥʦʡ ʢʦʤʧʨʝʩʩʦʨʘ 4,44 ʢɺʪ. 

ʊʝʧʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦ ʬʦʨʤʫʣʘʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʠʞʝ 

[90]. 

 

2.3.1 ʈʘʩʯʝʪ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʩʧʘʨʠʪʝʣʷ 

 

ʊʝʧʣʦʦʙʤʝʥʥʠʢ ʠʩʧʘʨʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʤʝʝʚʠʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʦʭʣʘʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʚ ʭʦʣʦʜʠʣʴʥʦʤ ʮʠʢʣʝ ʟʘ ʩʯʝʪ ʪʝʧʣʦʦʙʤʝʥʘ, 

ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʤʝʞʜʫ ʦʭʣʘʞʜʘʝʤʳʤ ʚʦʟʜʫʭʦʤ, ʧʨʦʭʦʜʷʱʠʤ ʯʝʨʝʟ ʝʛʦ ʚʥʝʰʥʶʶ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʠ ʭʣʘʜʘʛʝʥʪʦʤ, ʧʨʦʪʝʢʘʶʱʠʤ ʚ ʝʛʦ ʪʨʫʙʢʘʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 

2.4. ʆʥ ʦʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʥʫʪʨʠ ʦʭʣʘʞʜʘʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʧʦʛʣʦʱʘʝʤʦʡ ʠʩʧʘʨʠʪʝʣʝʤ, ʥʘʟʳʚʘʝʪʩʷ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠʩʧʘʨʠʪʝʣʷ Qʦ (ʢɺʪ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2-1) 

[91, 92]: 

 

                                         ὗ̏ άὶȍ Ὤρ Ὤυ                                            (2-1) 

ʛʜʝ: 

Qʦ ï ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ (ʢɺʪ); 

mrę ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʭʣʘʜʘʛʝʥʪʘ (ʢʛ/c); 
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h1 ï ʥɻʪʘʣʴʧʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʠʩʧʘʨʠʪʝʣʷ (ʢɼʞ/ʢʛ); 

h5 ï ʥɻʪʘʣʴʧʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʠʩʧʘʨʠʪʝʣʴ (ʢɼʞ/ʢʛ) 

 

 
ʈʠʩ. 2.4. ʉʭʝʤʘ ʤʦʜʝʣʠ ʠʩʧʘʨʠʪʝʣʷ [93] 

 

ʀʩʧʘʨʠʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʤʝʝʚʠʢ ʠʟ ʤʝʜʥʳʭ ʪʨʫʙʦʢ ʩ ʘʣʶʤʠʥʠʝʚʳʤ 

ʦʨʝʙʨʝʥʠʝʤ ʠ ʧʨʷʤʳʤ ʨʘʩʰʠʨʝʥʠʝʤ. ʈʘʙʦʪʫ ʠʩʧʘʨʠʪʝʣʷ ʚ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʤ 

ʭʦʣʦʜʠʣʴʥʦʤ ʮʠʢʣʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1 ï ʍʣʘʜʘʛʝʥʪ ʧʦʩʪʫʧʘʝʪ ʚ ʠʩʧʘʨʠʪʝʣʴ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʥʠʟʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʘʚʣʝʥʠʠ. 

2 ï ɺ ʠʩʧʘʨʠʪʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʪʝʧʣʦʦʙʤʝʥ ʤʝʞʜʫ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʪʨʫʙʦʢ ʠ ʨʝʙʝʨ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ ʚʦʟʜʫʭ, ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʪʨʫʙʦʢ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʪʝʯʝʪ ʭʣʘʜʘʛʝʥʪ. 

3 ï ʍʣʘʜʘʛʝʥʪ ʧʦʛʣʦʱʘʝʪ ʪʝʧʣʦʪʫ ʦʪ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ ʠ ʚʳʭʦʜʠʪ ʠʟ 

ʠʩʧʘʨʠʪʝʣʷ ʚ ʩʦʩʪʦʷʥʠʠ ʛʦʨʷʯʝʛʦ ʛʘʟʘ. 

ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʤʝʣʘ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ɼʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ: 

Qʦ = 0.04257 ʢʛ/ʩ * (430.66 - 275.86) ʢɼʞ/ʢʛ = 6.59 ʢɺʪ 

ɼʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 

Qʦ = 0.04241 ʢʛ/ʩ * (430.76 - 273.10) ʢɼʞ/ʢʛ = 6.69 ʢɺʪ 
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ɼʣʷ ʪʨʝʪɹʝʛʦ ʨʝʞʠʤʘ: 

Qʦ = 0.02798 ʢʛ/ʩ * (430.71 - 271.63) ʢɼʞ/ʢʛ = 4.45 ʢɺʪ 

ɼʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 

Qʦ = 0.03683 ʢʛ/ʩ * (430.88 - 273.10) ʢɼʞ/ʢʛ = 5.81 ʢɺʪ 

 

2.3.2 ʈʘʩʯʝʪ ʨʘʙʦʪʳ ʢʦʤʧʨʝʩʩʦʨʘ 

 

ʂʦʤʧʨʝʩʩʦʨ ʧʦʪʨʝʙʣʷʝʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʠ ʧʨʦʠʟʚʦʜʠʪ ʨʘʙʦʪʫ ʩʞʘʪʠʷ 

ʭʣʘʜʘʛʝʥʪʘ, ʯʪʦʙʳ ʧʦʜʥʷʪʴ ʝʛʦ ʜʘʚʣʝʥʠʝ ʦʪ ʜʘʚʣʝʥʠʷ ʚ ʠʩʧʘʨʠʪʝʣʝ ʜʦ ʜʘʚʣʝʥʠʷ ʚ 

ʢʦʥʜʝʥʩʘʪʦʨʝ, ʩʦʟʜʘʚʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʟʥʠʮʫ ʜʘʚʣʝʥʠʡ ʚ ʭʦʣʦʜʠʣʴʥʦʤ ʮʠʢʣʝ. 

ʇʨʠ ʵʪʦʤ ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʭʣʘʜʘʛʝʥʪʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʢʦʥʜʝʥʩʘʪʦʨ, 

ʚʳʰʝ, ʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [60; 94, 95]. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʪʠʧʦʚ ʢʦʤʧʨʝʩʩʦʨʦʚ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʦʪʘʮʠʦʥʥʳʡ 

ʢʦʤʧʨʝʩʩʦʨ, ʧʦʨʰʥʝʚʦʡ ʢʦʤʧʨʝʩʩʦʨ, ʮʝʥʪʨʦʙʝʞʥʳʡ ʢʦʤʧʨʝʩʩʦʨ, ʚʠʥʪʦʚʦʡ 

ʢʦʤʧʨʝʩʩʦʨ. 

ʈʘʙʦʪʘ ʢʦʤʧʨʝʩʩʦʨʘ, ʟʘʪʨʘʯʠʚʘʝʤʘ ̫ ʚ ʭʦʣʦʜʠʣʴʥʦʤ ʮʠʢʣʝ, lk (ʢɺʪ) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2-2): 

                                            ὰὯ άὶę Ὤς Ὤρ                                          (2-2) 

ʛʜʝ: 

lk ï ʨʘʙʦʪʘ ʢʦʤʧʨʝʩʩʦʨʘ (ʢɺʪ); 

mrę ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʭʣʘʜʘʛʝʥʪʘ (ʢʛ/c); 

h1 ï ʥɻʪʘʣʴʧʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʠʩʧʘʨʠʪʝʣʷ (ʢɼʞ/ʢʛ); 

h2 ï ʥɻʪʘʣʴʧʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʢʦʤʧʨʝʩʩʦʨʘ (ʢɼʞ/ʢʛ) 

 

ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʨʘʙʦʪʘ ʢʦʤʧʨʝʩʩʦʨʘ ʠʤʝʣʘ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ɼʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ: 

lk = 0.04257 ʢʛ/ʩ * (462.04 - 430.66) ʢɼʞ/ʢʛ = 1.336 ʢɺʪ 

ɼʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 

lk = 0.04241 ʢʛ/ʩ * (462.03 - 430.76) ʢɼʞ/ʢʛ = 1.327 ʢɺʪ 
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ɼʣʷ ʪʨʝʪɹʝʛʦ ʨʝʞʠʤʘ: 

lk = 0.02798 ʢʛ/ʩ * (462.13 - 430.71) ʢɼʞ/ʢʛ = 0.879 ʢɺʪ 

ɼʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 

lk = 0.03683 ʢʛ/ʩ * (448.23 - 430.88) ʢɼʞ/ʢʛ = 0.639 ʢɺʪ 

 

2.3.3 ʈʘʩʯʝʪ ʢʦʥʜʝʥʩʘʪʦʨʘ 

 

ɿʘʜʘʯʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʭʦʣʦʜʠʣʴʥʦʤ ʮʠʢʣʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʜʘʯʝ ʪʝʧʣʘ, 

ʧʦʛʣʦʱʝʥʥʦʛʦ ʭʣʘʜʘʛʝʥʪʦʤ ʚ ʠʩʧʘʨʠʪʝʣʝ ʠ ʢʦʤʧʨʝʩʩʦʨʝ, ʥʘʨʫʞʥʦʤʫ ʚʦʟʜʫʭʫ ʧʨʠ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʦʥʜʝʥʩʘʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʤʝʜʥʳʭ ʪʨʫʙʦʢ 

ʩ ʨʝʙʨʘʤʠ. ʊʝʧʣʦʦʙʤʝʥ ʧʨʦʠʩʭʦʜʠʪ ʤʝʞʜʫ ʭʣʘʜʘʛʝʥʪʦʤ, ʧʨʦʭʦʜʷʱʠʤ ʚʥʫʪʨʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘ, ʧʨʠ ʵʪʦʤ ʝʛʦ ʚʥʝʰʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʚʝʥʪʠʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʧʨʦʪʘʣʢʠʚʘʝʪ ʚʦʟʜʫʭ ʯʝʨʝʟ ʨʝʙʨʘ ʢʦʥʜʝʥʩʘʪʦʨʘ 

[26; 96, 97]. ʈʘʙʦʯʝʝ ʪʝʣʦ ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʥʜʝʥʩʘʪʦʨ ʚ ʚʠʜʝ ʧʝʨʝʛʨʝʪʦʛʦ ʧʘʨʘ ʠ 

ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʚ ʪʨʠ ʩʪʘʜʠʠ: ʧʝʨʚʘʷ ð ʩʥʷʪʠʝ ʧʝʨʝʛʨʝʚʘ, ʚʪʦʨʘʷ ð ʜʚʫʭʬʘʟʥʘʷ 

ʩʪʘʜʠʷ, ʟʘʪʝʤ ʢʦʥʜʝʥʩʘʮʠʷ ʜʦ ʚʳʭʦʜʘ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ [29; 

98, 99], ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.5. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ Q ʧʝʨʝʜʘʥʥʦʝ 

ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʫʨʘʚʥʝʥʠʶ (2-3): 

 

                               ὗ άὶę Ὤσ Ὤτ                                (2-3 ɸ) 

ʛʜʝ: 

mrę ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʭʣʘʜʘʛʝʥʪʘ (ʢʛ/c); 

h3ï ʥɻʪʘʣʴʧʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʢʦʥʜʝʥʩʘʪʦʨ (ʢɼʞ/ʢʛ); 

h4 ï ʥɻʪʘʣʴʧʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ (ʢɼʞ/ʢʛ) 

 

ʊʨʝʙʫʝʤʘʷ ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ 

ʦʪ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʘʨʝʥʠʷ ʠ ʢʦʥʜʝʥʩʘʮʠʠ. 

ʂʦʥʜʝʥʩʘʪʦʨ ʜʦʣʞʝʥ ʦʪʚʦʜʠʪʴ ʵʥʝʨʛʠʶ, ʧʦʛʣʦʱʘʝʤʫʶ ʠʩʧʘʨʠʪʝʣʝʤ ʠ ʧʝʨʝʜʘʥʥʫʶ 

ʢʦʤʧʨʝʩʩʦʨʦʤ [29; 100, 101]. 
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                  ὗ ὗʦ  ὰὯ                                 (2-3 ɹ) 

 

 

 

ʈʠʩ. 2.5. ʕʪʘʧʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʭʣʘʜʘʛʝʥʪʘ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ [102] 

 

ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʟʥʘʯʝʥʠʷ Q ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: 

ɼʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ: 

Q = 0.04257 ʢʛ/ʩ * (462.04 - 275.86) ʢɼʞ/ʢʛ = 7.93 ʢɺʪ. 

ɼʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 

Q = 0.04241 ʢʛ/ʩ * (462.63 - 273.10) ʢɼʞ/ʢʛ = 8.04 ʢɺʪ. 

ɼʣʷ ʪʨʝʪʴʝʛʦ ʨʝʞʠʤʘ: 

Q = 0.02798 ʢʛ/ʩ * (462.13 - 271.63) ʢɼʞ/ʢʛ = 5.33 ʢɺʪ. 

ɼʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 

Q = 0.03683 ʢʛ/ʩ * (458.71 - 273.10) ʢɼʞ/ʢʛ = 6.84 ʢɺʪ. 

 

2.3.4 ʈʘʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʘʜʘʶʱʝʡ ʥʘ ʩʦʣʥʝʯʥʳʡ 

ʢʦʣʣʝʢʪʦʨ 

 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʧʘʜʘʶʱʝʡ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʝʩʪʥʦʩʪʠ, ʪʠʧʘ 

ʠʟʣʫʯʝʥʠʷ, ʧʨʷʤʦʛʦ ʠʣʠ ʨʘʩʩʝʷʥʥʦʛʦ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʠʟʤʝʨʷʝʪʩʷ ʚ 
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ʣʶʢʩʘʭ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, 

ʠʩʧʦʣʴʟʫʷ ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ (2-4) [103, 104]: 

 

G = lux * 0,0079 ɺʪ/ʤ2          (2-4) 

ʛʜʝ: 

G : ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ (ɺʪ/ʤ2); 

lux: ʣʁ ʢʩ, 1 lux = 0,0079 ɺʪ/ʤ2 

ʅʘʧʨʠʤʝʨ, ʚ 12:00 ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʘʜʘʶʱʝʡ ʥʘ 

ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʠʤʝʣʘ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ: 

ʜʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ: 

G = 126100 * 0,0079 = 996.19 ɺʪ/ʤ2; 

ʜʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 

G = 132800 * 0,0079 = 1049.12 ɺʪ/ʤ2; 

ʜʣʷ ʪʨʝʪɹʝʛʦ ʨʝʞʠʤʘ: 

G = 131900 * 0,0079 = 1042 ɺʪ/ʤ2; 

ʜʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 

G = 132500 * 0,0079 = 1046.75 ɺʪ/ʤ2. 

 

2.3.5 ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

 

ɺʦʜʘ ʥʘʛʨʝʚʘʝʪʩʷ ʩʦʣʥʝʯʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʚ ʚʘʢʫʫʤʥʳʭ ʪʨʫʙʢʘʭ ʩʦʣʥʝʯʥʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ, ʘ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʨʤʠʯʝʩʢʦʤ ʨʝʟʝʨʚʫʘʨʝ. 

ʇʦʛʣʦʱʝʥʥʫʶ ʩʦʣʥʝʯʥʫʶ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʫʨʘʚʥʝʥʠʶ (2-

5) [29; 105, 106, 107]: 

 

ὗύ  άύȍ ὧὴύ Ὕύς ɀ Ὕύρ ὠύ ”ȾὝ ὧὴύ Ὕύς ɀ Ὕύρ       (2-5) 

ʛʜʝ: 

Qw : ʪʝʧʣʦʪʘ, ʧʦʣʫʯʝʥʥʘʷ ʚʦʜʦʡ (ʢɺʪ); 

mwę : ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʩʦʣʥʝʯʥʦʤ ʢʦʣʣʝʢʪʦʨʝ (ʢʛ/c); 
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cpw : ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ 4,179 

(ʢɼʞ/ʢʛ.ęC); 

Tw2 : ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʧʦʩʣʝ ʩʦʣʥʝʯʥʦʛʦ ʥʘʛʨʝʚʘ (ęC); 

Tw1 : ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʧʝʨʝʜ ʩʦʣʥʝʯʥʳʤ ʥʘʛʨʝʚʦʤ (ęC); 

Vw : ʦʙʲʝʤ ʚʦʜʳ ʚ ʙʘʢʝ (ʤ3); 

ɟ : ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ 1000 (ʢʛ/ʤ3); 

T : ʚʨʝʤʷ. 

ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ ʪʝʧʣʦʪʘ, ʧʦʣʫʯʝʥʥʘʷ ʚʦʜʦʡ, ʠʤʝʣʘ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ɼʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 

Qw = (0.193 * 1000/ (3* 3600)) * 4,179 (82,4 ï 72,4) = 0,747 ʢɺʪ. 

ɼʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 

Qw = (0.193 * 1000/ (3* 3600)) * 4,179 (74,5 ï 70,9) = 0,269 ʢɺʪ. 

 

ʉʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʚʘʢʫʫʤʥʳʭ ʩʪʝʢʣʷʥʥʳʭ 

ʪʨʫʙʦʢ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʣʥʝʯʥʦʤʫ ʠʟʣʫʯʝʥʠʶ ʧʨʦʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʛʣʦʱʘʶʱʫʶ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ. ɺʘʢʫʫʤ ʠʩʢʣʶʯʘʝʪ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʫʪʝʤ ʢʦʥʚʝʢʮʠʠ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʦʩʪʘʚʣʷʷ ʠʟʣʫʯʝʥʠʝ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʧʨʠʪʦʢʘ ʪʝʧʣʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.6 [29, 108]. ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ɖ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʤʦʞʥʦ ʥʘʡʪʠ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʛʦ ʚʦʜʦʡ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʢ 

ʪʝʧʣʫ, ʧʦʧʘʜʘʶʱʝʤʫ ʥʘ ʧʣʦ ʘɦʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʘ, ʧʦʜʚʝʨʛʘʶʱʫʶʩʷ 

ʩʦʣʥʝʯʥʦʤʫ ʠʟʣʫʯʝʥʠʶ. ʂʇɼ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2-6) [109, 110]: 

 

      Л  
 
 
ę  

 
                              (2-6) 

ʛʜʝ: 

ɖ: ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ; 

Qw: ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʝ ʚʦʜʦʡ (ʢɺʪ); 



41 
 

Ac: ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʧʦʜʚʝʨʛʘʶʱʘʷʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ (ʤ2); 

G: ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʘʜʘʶʱʝʡ ʥʘ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ 

(ʢɺʪ/ʤ2) 

 

 
ʈʠʩ. 2.6. ʉʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ [111] 

 

ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʠʤʝʣ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ɼʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 

 ҄= 0,747 / (1,69 * 996,2) = 0.44. 

ɼʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 

 ҄= 0, 269 / (1,69 * 929) = 0.17. 

 

2.3.6 ʈʘʩʯʝʪ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʟʤʝʝʚʠʢʘ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ 

 

ʊʝʧʣʦʦʙʤʝʥʥʠʢ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʜʦʙʘʚʣʝʥʥʳʡ ʢ ʪʨʘʜʠʮʠʦʥʥʦʤʫ 

ʭʦʣʦʜʠʣʴʥʦʤʫ ʮʠʢʣʫ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʜʥʫʶ ʪʨʫʙʢʫ ʩʧʠʨʘʣʝʚʠʜʥʦʡ ʬʦʨʤʳ, 

ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚʥʫʪʨʠ ʙʘʢʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. ɽʛʦ 

ʬʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʛʨʝʚʝ ʭʣʘʜʘʛʝʥʪʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʢʦʤʧʨʝʩʩʦʨʘ ʧʝʨʝʜ 
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ʚʭʦʜʦʤ ʚ ʢʦʥʜʝʥʩʘʪʦʨ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʧʣʦʥʦʩʠʪʝʣʷ (ʚʦʜʳ) ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 

2.7.  

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ Qʟ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʦʙʘʚʣʝʥʥʦʝ ʚ 

ʛʠʙʨʠʜʥʫʶ ʩʠʩʪʝʤʫ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ ʦʪ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʪʝʧʣʦʚʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʠʩʧʦʣʴʟʫʷ ʫʨʘʚʥʝʥʠʝ (2-7) [26; 112, 113]: 

 

ʈʠʩ. 2.7. ʅʘʛʨʝʚ ʭʣʘʜʘʛʝʥʪʘ ʚ ʙʘʢʝ-ʘʢʢʫʤʫʣʷʪʦʨʝ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ [114]  

 

                                         ὗ̈ άὶę Ὤσ Ὤς                                            (2-7) 

ʛʜʝ: 

mrę ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʭʣʘʜʘʛʝʥʪʘ (ʢʛ/c); 

h2 ï ʥɻʪʘʣʴʧʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʟʤʝʝʚʠʢ ʩʦʣʥʝʯʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ 

(ʢɼʞ/ʢʛ) 

h3 ï ʥɻʪʘʣʴʧʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʟʤʝʝʚʠʢʘ ʩʦʣʥʝʯʥʦʛʦ ʥʘʛʨʝʚʘ 

(ʢɼʞ/ʢʛ); 

ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʠʤʝʣʦ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ɼʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 

Qʟ = 0.04241 * (462,63 ï 462,03) = 25.44 ɺʪ. 

ɼʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 

Qʟ = 0.03683 * (458,71 ï 448,23) = 385.98 ɺʪ. 

 

2.3.7 ʈʘʩʯʝʪ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʠʩʪʝʤʳ 

 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤ r ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ 

ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʩʧʘʨʠʪʝʣʷ ʥʘ 
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ʨʘʙʦʪʫ, ʟʘʪʨʘʯʝʥʥʫʶ ʚ ʢʦʤʧʨʝʩʩʦʨʝ, ʠ ʚʳʨʘʟʠʪʴ ʝʝ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ (2-8) 

[11; 115, 116]: 

 

                                     Ў   
ʦ
                                     (2-8) 

ʛʜʝ: 

Ў : ʭʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ; 

Qʦ ï ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ (ʢɺʪ); 

lk ï ʨʘʙʦʪʘ ʢʦʤʧʨʝʩʩʦʨʘ (ʢɺʪ) 

 

ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʭʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʠʩʪʝʤʳ, ʧʨʠʥʠʤʘʣ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ɼʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ: 

Ў = 6,59 / 1,336 = 4.93. 

ɼʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 

Ў = 6,69 / 1,327 = 5,04. 

ɼʣʷ ʪʨʝʪɹ ʝʛʦ ʨʝʞʠʤʘ: 

Ў = 4,45 / 0,879 = 5,06. 

ɼʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 

Ў = 5,81 / 0,639 = 9,09. 

 

2.3.8 ʈʘʩʯʝʪ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʨʘʪʥʦʛʦ ʮʠʢʣʘ ʂʘʨʥʦ 

 

ʎʠʢʣ ʂʘʨʥʦ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʠ ʚʩʝ ʠʜʝʘʣʴʥʳʝ ʠ 

ʬʘʢʪʠʯʝʩʢʠʝ ʮʠʢʣʳ ʧʳʪʘʶʪʩʷ ʜʦʩʪʠʯʴ ʝʝ [11, 117]. ʍʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʎʠʢʣʘ ʂʘʨʥʦ ðʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʧʨʝʜʝʣ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ, 

ʨʘʙʦʪʘʶʱʝʡ ʩ ʜʘʥʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʠʩʧʘʨʠʪʝʣʷ ʠ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʥʘʭʦʜʠʪʩʷ ʧʦ 

ʩʣʝʜʫʶʱʝʤʫ ʚʳʨʘʞʝʥʠʶ (2-9) [118]: 

 

Ў ʢʘʨʥʦ                             (2-9) 
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ʛʜʝ: 

Ўʢʘʨʥʦ: ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʨʘʪʥʦʛʦ ʮʠʢʣʘ ʂʘʨʥʦ; 

To: ɸʙʩʦʣʶʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʩʧʘʨʠʪʝʣʷ (K); 

Tʩ: ɸʙʩʦʣʶʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʜʝʥʩʘʪʦʨʘ (K). 

 

ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʨʘʪʥʦʛʦ ʮʠʢʣʘ 

ʂʘʨʥʦ ʠʤʝʣ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ɼʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ: 

Ўʢʘʨʥʦ = (6 + 273,15) / (48,4 + 273,15 ï 6 - 273,15) = 6,58. 

ɼʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 

Ўʢʘʨʥʦ = (5,8 + 273,15) / (48,8 + 273,15 ï 5,8 - 273,15) = 6,48. 

ɼʣʷ ʪʨʝʪʴʝʛʦ ʨʝʞʠʤʘ: 

Ўʢʘʨʥʦ = (5,9 + 273,15) / (42,25 + 273,15 ï 5,9 - 273,15) = 7,67.  

ɼʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 

Ўʢʘʨʥʦ = (6,1 + 273,15) / (43,2 + 273,15 ï 6,1 - 273,15) = 7,52. 

 

2.3.9 ʈʘʩʯʝʪ ʧʦʪʨʝʙʣʷʝʤʦʡ ʢʦʤʧʨʝʩʩʦʨʦʤ ʤʦʱʥʦʩʪʠ 

 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʜʚʠʛʘʪʝʣʝʤ ʢʦʤʧʨʝʩʩʦʨʘ, ʢʦʪʦʨʘʷ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʫʨʘʚʥʝʥʠʶ (2-10) [14; 

119]: 

 

ὔ̞  ̌  Ὅ z ὠ z ὖὊ                           (2-10) 

ʛʜʝ: 

Nʵʣ: ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʜʚʠʛʘʪʝʣʝʤ ʢʦʤʧʨʝʩʩʦʨʘ (ʢɺʪ); 

I: ʉʠʣʘ ʪʦʢʘ (A); 

V: ʅʘʧʨʷʞʝʥʠʝ (ɺ); 

PF: ʂʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ. 
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ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥ ̫ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʦʤʧʨʝʩʩʦʨʦʤ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʮʠʬʨʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴ 

ʤʦɦʥʦʩʪʠ UT233. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (2.1). 

 

ʊʘʙʣʠʮʘ 2.1  

ɿʥʘʯʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʜʣʷ ʯʝʪʳʨʝʭ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʡ 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʢʦʤʧʨʝʩʩʦʨʘ (ʢɺʪ) 

1 1,87 

2 1,84 

3 1,45 

4 1,14 

 

 

2.3.10 ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ 

 

ʕʪʦ ʦʪʥʦʰʝʥʠʝ ʦʭʣʘʞʜʘʶʱʝʡ ʤʦʱʥʦʩʪʠ ʚ ʙʨʠʪʘʥʩʢʠʭ ʪʝʧʣʦʚʳʭ ʝʜʠʥʠʮʘʭ ʚ 

ʯʘʩ ʢ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʚʘʪʪʘʭ (2-11) [120, 121]: 

 

            ὉὉὙ 
ˎ˟˒

ʵʣ
                           (2-11) 

ʛʜʝ: 

EER - ʢʦʬɻʬʠʮʠʝʥʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

ɹʊɽ - ɹʨʠʪʘʥʩʢʘʷ ʪʝʧʣʦʚʘʷ ʝʜʠʥʠʮʘ 

ʅʘ ʧʨʘʢʪʠʢʝ ʞʝʣʘʪʝʣʴʥʳ ʫʨʦʚʥʠ EER ʚʳʰʝ 10. 

ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

EER ʩʠʩʪʝʤʳ ʠʤʝʣ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ʜʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ: 

EER = 22 485 / 1 870 = 12. 

ʜʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 
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EER = 22 826 / 1 840 = 12,4. 

ʜʣʷ ʪʨʝʪɹ ʝʛʦ ʨʝʞʠʤʘ: 

EER = 15 183 / 1 450 = 10,9. 

ʜʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 

EER = 19 824 / 1 140 = 17,4. 

 

2.3.11 ʈʘʩʯʝʪ ʩʝʟʦʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ 

 

ʉʝʟʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ SEER [11, 122] ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʦʙʱʝʛʦ ʦʭʣʘʞʜʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʚ ʙʨʠʪʘʥʩʢʠʭ ʪʝʧʣʦʚʳʭ 

ʝʜʠʥʠʮʘʭ (ɹʊɽ) ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʚʘʪʪ-ʯʘʩʘʭ 

(ɺʪʯ) ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ: 

 

            ὛὉὉὙ  
 

Ȣ
                               (2-12) 

 

SEER ʦʮʝʥʠʚʘʝʪ ʩʝʟʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʩʠʩʪʝʤʳ.  

ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʩʝʟʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ SEER ʩʠʩʪʝʤʳ, ʧʨʠʥʠʤʘʣ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ʜʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ: 

SEER = 12 / 0,9 = 13,3; 

ʜʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 

SEER = 12,4 / 0,9 = 13,8; 

ʜʣʷ ʪʨʝʪɹ ʝʛʦ ʨʝʞʠʤʘ: 

SEER = 10,9 / 0,9 = 12,1; 

ʜʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 

SEER = 17,4 / 0,9 = 19,3. 
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2.3.12 ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʚʦʜʘ ʪʝʧʣʘ 

 

ʕʪʦ ʪʝʨʤʠʥ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ ʦʪʚʦʜʠʤʦʡ ʚ 

ʢʦʥʜʝʥʩʘʪʦʨʝ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʧʣʦʪʳ ʦʪʚʦʜʠʤʦʡ ʚ ʠʩʧʘʨʠʪʝʣʝ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ 

ʨʘʩʯʝʪʳ ʦʪʚʦʜʘ ʪʝʧʣʘ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʮʠʢʣʘ ʩʞʘʪʠʷ ʧʘʨʘ, ʥʦ ʦʥʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʪʝʧʣʦ, 

ʚʳʟʚʘʥʥʦʝ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʢʦʤʧʨʝʩʩʦʨʦʤ [11; 123, 124]. ʂʦʛʜʘ ʜʚʠʛʘʪʝʣʴ, 

ʧʨʠʚʦʜʷʱʠʡ ʚ ʜʝʡʩʪʚʠʝ ʢʦʤʧʨʝʩʩʦʨ, ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʪ, ʯʘʩʪʴ ʪʝʧʣʘ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʧʘʨʘʤ ʭʣʘʜʘʛʝʥʪʘ ʠ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʦʣʞʥʘ ʦʪʚʦʜʠʪʴʩʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʦʪʚʦʜʘ ʪʝʧʣʘ 

ʫ ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʦʙʳʯʥʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʤʧʨʝʩʩʦʨʘ 

ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ [125]. ɻʨʘʬʠʢ ʪʠʧʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʧʣʦʦʪʚʦʜʘ 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.8 [126]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʚʦʜʘ ʪʝʧʣʘ (HRR) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʦʪʥʦʰʝʥʠʝ 

ʦʪʚʝʜʝʥʥʦʛʦ ʪʝʧʣʘ ʢ ʧʦʛʣʦʱʝʥʥʦʤʫ (ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ) ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʨʘʞʝʥ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ (2-13): 

 

ὌὌὙ                               (2-13) 

ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʚʦʜʘ ʪʝʧʣʘ HRR 

ʩʠʩʪʝʤʳ,  ʠʤʝʣ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ɼʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ: 

HRR = 7.93 / 6,59 = 1,20. 

ɼʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 

HRR = 8,04 / 6,69 = 1,20. 

ɼʣʷ ʪʨʝʪʴʝʛʦ ʨʝʞʠʤʘ: 

HRR = 5,33 / 4,45 = 1,20. 

ɼʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 

HRR = 6,84 / 5,81 = 1,18. 
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ʈʠʩ. 2.8. ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʚʦʜʘ ʪʝʧʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʥʜʝʥʩʘʮʠʠ 

 

2.3.13 ɽʜʠʥʠʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (COPU) 

 

ʆʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ (ʢɺʪ) ʢ ʦʙʱʝʡ 

ʤʦʱʥʦʩʪʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʩʠʩʪʝʤʦʡ ʚ (ʢɺʪ), ʚʢʣʶʯʘʷ ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʫʶ 

ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʠʩʧʘʨʠʪʝʣʷ (2-14) [127, 128]. 

 

        ὅὕὖὟ  
ʵʣ

                                 (2-14) 

ʅʘʧʨʠʤʝʨ, ʚ 14:00 ʚ ʧʝʨʠʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʝʜʠʥʠʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ COPU ʩʠʩʪʝʤʳ, ʠʤʝʣ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ɼʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ: 

COPU = 6,59 / 1,87 = 3,52 

ɼʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ: 

COPU = 6,69 / 1,84 = 3,63 

ɼʣʷ ʪʨʝʪɹʝʛʦ ʨʝʞʠʤʘ: 

COPU = 4,45 / 1,45 = 3,07 

ɼʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ: 
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COPU = 5,81 / 1,14 = 5,10 

 

2.4 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 

 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠ ̫

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠ ʨʘʩʯʝʪ 

ʪʝʧʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʬʘʢʪʠʯʝʩʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʧʦ ʧʦʢʘʟʘʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʧʝʨʠʦʜ ʠʩʧʳʪʘʥʠʡ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʮʠʢʣʳ. ʆʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ.  

ʉʠʩʪʝʤʘ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʚ ʯʝʪʳʨʝʭ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ: ʜʚʘ ʩ ʩʦʣʥʝʯʥʳʤ 

ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠ ʜʚʘ ʙʝʟ ʥʝʛʦ: 

¶ ʇʝʨʚʳʡ ʨʝʞʠʤ - ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʩ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 7,034 ʢɺʪ;  

¶ ʚʪʦʨʦʡ - ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 7034 ʢɺʪ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ;  

¶ ʪʨʝʪʠʡ ʨʝʞʠʤ - ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʩ ʟʘʤʝʥʦʡ ʢʦʤʧʨʝʩʩʦʨʘ ʥʘ ʢʦʤʧʨʝʩʩʦʨ ʤʝʥʴʰʝʡ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

4,44 ʢɺʪ;  

¶ ʯʝʪʚʝʨʪʳʡ ʨʝʞʠʤ - ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʩ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠ ʢʦʤʧʨʝʩʩʦʨʦʤ 4,44 ʢɺʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ʊʝʧʣʦ, ʜʦʙʘʚʣʷʝʤʦʝ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʚ ʩʠʩʪʝʤʫ ʚʦ ʚʪʦʨʦʤ ʠ 

ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ, ʫʩʠʣʠʚʘʝʪ ʧʨʦʮʝʩʩ ʢʦʥʜʝʥʩʘʮʠʠ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ. 

ʉʠʩʪʝʤʘ ʧʦʪʨʝʙʣʷʝʪ ʤʝʥʴʰʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ, ʧʦʩʢʦʣʴʢʫ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʢʦʤʧʨʝʩʩʦʨ ʥʝʙʦʣʴʰʦʡ, ʘ ʜʦʙʘʚʣʝʥʥʘʷ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʮʠʢʣʘ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʨʝʩʩʦʨʫ ʧʦʪʨʝʙʣʷʪʴ ʤʝʥʴʰʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʦ ʚʪʦʨʦʤ ʠ 

ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ. 
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ʊʝʧʣʦ, ʜʦʙʘʚʣʷʝʤʦʝ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʚ ʩʠʩʪʝʤʫ ʚʦ ʚʪʦʨʦʤ ʠ 

ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ, ʧʦʚʳʰʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʧʨʦʮʝʩʩ ʢʦʥʜʝʥʩʘʮʠʠ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʦʛʣʦʱʘʪʴ ʪʝʧʣʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʤʝʝʚʠʢʘ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʚ ʪʝʧʣʦʘʢʢʫʤʫʣʷʪʦʨʝ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʝ ʨʘʙʦʪʳ, 

ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʩʞʘʪʠʝ ʚ ʢʦʤʧʨʝʩʩʦʨʝ, ʧʨʠʚʝʣʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  
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ɻʃɸɺɸ 3. ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸʗ ʋʉʊɸʅʆɺʂɸ ʀ 

ʄɽʊʆɼʀʂɸ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

 

ɺ ʛʣʘʚʝ ʦʧʠʩʳʚʘʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʩʦʣʥʝʯʥʫʶ 

ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʜʣʷ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʋʩʪʘʥʦʚʢʘ ʚʢʣʶʯʘʝʪ 

ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʩʪʝʥʜ ʠ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ. ʆʧʠʩʘʥ ʩʧʦʩʦʙ 

ʦʙʲʝʜʠʥʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʢʦʥʜʠʮʠʦʥʝʨʘ ʚʦʟʜʫʭʘ ʩ 

ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʪʨʫʙʯʘʪʦʛʦ ʪʠʧʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: 

1. ʇʦʤʝʱʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʦʙʲʝʤʦʤ 30 ʤ3 (4 ʭ 2,5 ʭ 3 ʤ). 

2. ʂʦʥʜʠʮʠʦʥʝʨʘ ʩʧʣʠʪ-ʩʠʩʪʝʤʳ çTosotè ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

7,034 ʢɺʪ. 

3. ɺʘʢʫʫʤʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʪʨʫʙʯʘʪʦʛʦ ʪʠʧʘ. 

4. ʂʦʤʧʣʝʢʪʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ, ʜʘʪʯʠʢʦʚ ʠ ʨʝʛʠʩʪʨʘʪʦʨʘ ʜʘʥʥʳʭ (ʥʦʫʪʙʫʢ). 

 

3.1 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʩʪʝʥʜ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʧʣʠʪ-

ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ Tosot ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 7,034 

ʢɺʪ.  

ʉʦʝʜʠʥʝʥʠʝ ʥʘʨʫʞʥʦʛʦ ʙʣʦʢʘ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʘʶʱʠʤ ʠ 

ʦʙʨʘʪʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ (3.1). ɹʣʦʢ ʢʦʥʜʠʮʠʦʥʝʨʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʯʘʩʪʝʡ: 
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3.1.1 ʀʩʧʘʨʠʪʝʣʴ ʧʨʷʤʦʛʦ ʠʩʧʘʨʝʥʠʷ 

 

ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʧʘʨʠʪʝʣʴ ʧʨʷʤʦʛʦ ʠʩʧʘʨʝʥʠʷ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʤʝʜʥʳʭ ʪʨʫʙʦʢ ʩ ʘʣʶʤʠʥʠʝʚʳʤ ʦʨʝʙʨʝʥʠʝʤ ʩ ʤʝʜʥʳʤ 

ʧʦʢʨʳʪʠʝʤ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʧʦ ʙʦʢʘʤ ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 

3.1. 

 

 

ʈʠʩ. 3.1. ʀʩʧʘʨʠʪʝʣʴ ʧʨʷʤʦʛʦ ʠʩʧʘʨʝʥʠʷ 

 

3.1.2 ʂʦʤʧʨʝʩʩʦʨ 

 

ʅʘʨʫʞʥʳʡ ʙʣʦʢ ʦʩʥʘʱʝʥ ʨʦʪʘʮʠʦʥʥʳʤ ʢʦʤʧʨʝʩʩʦʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ZHUHAI 

LANDA (ʈʠʩ.3.2) ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 7,034 ʢɺʪ. 

 

 
ʈʠʩ. 3.2. ʈʦʪʦʨʥʳʡ ʢʦʤʧʨʝʩʩʦʨ 
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3.1.3 ʂʦʥʜʝʥʩʘʪʦʨ 

 

ʍʣʘʜʘʛʝʥʪ ʦʭʣʘʞʜʘʝʪʩʷ ʚʦʟʜʫʭʦʤ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʥʘʨʫʞʥʦʛʦ ʙʣʦʢʘ, 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʟ ʤʝʜʥʳʭ ʪʨʫʙʦʢ ʩ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʨʞʘʚʯʠʥʝ ʤʝʜʥʳʤʠ ʨʝʙʨʘʤʠ 

(ʈʠʩ. 3.3.). 

 

ʈʠʩ. 3.3. ʂʦʥʜʝʥʩʘʪʦʨ ʥʘʨʫʞʥʦʛʦ ʙʣʦʢʘ 

 

3.1.4 ʈʘʩʰʠʨʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

 

ʈʘʩʰʠʨʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʧʠʣʣʷʨʥʫʶ ʪʨʫʙʢʫ, 

ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚ ʥʘʨʫʞʥʦʤ ʙʣʦʢʝ (ʈʠʩ.3.4.). 

 

 

ʈʠʩ. 3.4. ʈʘʩʰʠʨʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʢʘʧʠʣʣʷʨʥʘʷ ʪʨʫʙʢʘ) 
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ʊʘʙʣʠʮʘ 3.1. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʪʝʥʜʘ. 

ʉʧʣʠʪ ʤʦʜʝʣʴ ʢʦʥʜʠʮʠʦʥʝʨʘ TS-H246OZM3 

ʄʦʜʝʣʴ Moon Series 

ʊʠʧ ʢʦʤʧʨʝʩʩʦʨʘ ʈʦʪʦʨʥʳʡ 

ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ 220 ï 240 ɺ/ 1 ʌ/ 50 ɻʮ 

ʆʭʣʘʞʜʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 24000(ɹʊɽ/ʯ) 

ʊʦʢ 10 (ɸ) 

ɺʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ 2040 ï 2180 ɺʪ 

ʊʠʧ ʭʣʘʜʘʛʝʥʪʘ/ ʤʘʩʩʘ R-410A / 1800 (ʛ) 

ʋʩʪʨʦʡʩʪʚʦ ʨʘʩʰʠʨʝʥʠʷ ʂʘʧʠʣʣʷʨʥʘʷ ʪʨʫʙʢʘ 

ɿʤʝʝʚʠʢ ʢʦʥʜʝʥʩʘʪʦʨʘ 
ʄʝʜʥʳʝ ʪʨʫʙʳ, ʘʣʶʤʠʥʠʝʚʳʝ ʧʣʦʩʢʠʝ 

ʨʝʙʨʘ 

ɼʣʠʥʘ ʪʨʫʙʢʠ 87 (ʩʤ) 

ʂʦʣʠʯʝʩʪʚʦ ʪʨʫʙʦʢ 60 

ɿʤʝʝʚʠʢ ʠʩʧʘʨʠʪʝʣʷ 
ʄʝʜʥʳʝ ʪʨʫʙʳ, ʘʣʶʤʠʥʠʝʚʳʝ ʧʣʦʩʢʠʝ 

ʨʝʙʨʘ 

ɼʣʠʥʘ ʪʨʫʙʢʠ 86 (ʩʤ) 

ʂʦʣʠʯʝʩʪʚʦ ʪʨʫʙʦʢ 40 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.1.  

ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ 1250 ʤ3/ʯ 

ʄʘʛʠʩʪʨʘʣʠ 

ʄʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ɼʣʠʥʘ (ʩʤ) ɼʠʘʤʝʪʨ (ʜʶʡʤ) 

ʊʨʫʙʢʘ ʦʪ ʢʘʧʠʣʣʷʨʘ ʢ ʠʩʧʘʨʠʪʝʣʶ 480 ı 

ʊʨʫʙʢʘ ʦʪ ʠʩʧʘʨʠʪʝʣʷ ʢ 

ʢʦʤʧʨʝʩʩʦʨʫ 
480 5/8 
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3.2 ɻʠʙʨʠʜʥʦʝ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ 

 

3.2.1 ʂʦʤʧʦʥʝʥʪʳ ʛʠʙʨʠʜʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 

ʀʩʧʳʪʘʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʙʨʠʜʥʫʶ ʩʧʣʠʪ ʩʠʩʪʝʤʫ 

[Tosot - TS-H246OZM3]. ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʧʘʨʠʪʝʣʴ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʨʘʟʤʝʨʘʤʠ (4 ʭ 2,5 ʭ 3) ʤ3 ʩ ʢʦʥʪʨʦʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʠ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ. ʅʘʨʫʞʥʳʡ ʙʣʦʢ 

ʩʦʜʝʨʞʠʪ ʢʦʤʧʨʝʩʩʦʨ, ʢʦʥʜʝʥʩʘʪʦʨ ʠ ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ, ʩʦʝʜʠʥʝʥʥʳʡ ʩ 

ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʩʥʘʨʫʞʠ ʟʜʘʥʠʷ. ʅʘʨʫʞʥʳʡ 

ʙʣʦʢ ʠ ʚʥʫʪʨʝʥʥʠʡ ʙʣʦʢ ʩʦʝʜʠʥʷʶʪʩʷ ʩʦʝʜʠʥʠʪʝʣʴʥʳʤʠ ʪʨʫʙʘʤʠ. 

ʅʘ ʨʠʩʫʥʢʝ 3.5 ʧʦʢʘʟʘʥʘ ʬʦʪʦʛʨʘʬʠʷ ʢʦʥʜʠʮʠʦʥʠʨʫʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ ʩ 

ʚʥʫʪʨʝʥʥʠʤ ʙʣʦʢʦʤ. ʀʩʧʘʨʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʠʟ ʤʝʜʥʳʭ ʪʨʫʙ, ʩ 

ʘʣʶʤʠʥʠʝʚʳʤʠ ʨʝʙʨʘʤʠ ʩ ʤʝʜʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥʳ 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʜʘʪʯʠʢʠ ʠ ʨʝʛʠʩʪʨʘʪʦʨ ʜʘʥʥʳʭ ʩ ʥʦʫʪʙʫʢʦʤ. 

 

 
ʈʠʩ. 3.5. ʌʦʪʦʛʨʘʬʠʷ ʢʦʥʜʠʮʠʦʥʠʨʫʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ ʩ ʚʥʫʪʨʝʥʥʠʤ ʙʣʦʢʦʤ 
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ʅʘ ʨʠʩʫʥʢʝ 3.6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʪʦʛʨʘʬʠʷ ʥʘʨʫʞʥʦʛʦ ʙʣʦʢʘ ʢʦʥʜʠʮʠʦʥʝʨʘ, 

ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ. ʅʘʨʫʞʥʳʡ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ 

ʤʝʜʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʩ ʚʦʟʜʫʰʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʠ ʘʣʶʤʠʥʠʝʚʳʭ ʨʝʙʝʨ ʩ 

ʤʝʜʥʳʤ ʧʦʢʨʳʪʠʝʤ. ʄʘʛʠʩʪʨʘʣʴ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʯʘʩʪʷʤʠ ʩʠʩʪʝʤʳ 

ʚʳʧʦʣʥʝʥʘ ʠʟ ʤʝʜʥʳʭ ʪʨʫʙʦʢ. ʉʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ ʧʣʦʱʘʜʴʶ 1,69 ʤ2 

ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʢʨʳʰʝ ʟʜʘʥʠʷ. ɿʤʝʝʚʠʢ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʛʠʙʨʠʜʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʫʩʪʘʥʦʚʣʝʥ ʟʘ ʢʦʤʧʨʝʩʩʦʨʦʤ. ʆʥ ʥʘʛʨʝʚʘʝʪ ʭʣʘʜʘʛʝʥʪ, ʚʳʭʦʜʷʱʠʡ ʠʟ 

ʢʦʤʧʨʝʩʩʦʨʘ, ʛʦʨʷʯʝʡ ʚʦʜʦʡ, ʥʘʭʦʜʷʱʝʡʩʷ ʚʥʫʪʨʠ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʙʘʢʘ 

ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ (3.2). 

 

 

ʈʠʩ. 3.6. ʅʘʨʫʞʥʳʡ ʙʣʦʢ ʠ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ 
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3.2.2. ɻʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

 

ɻʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʪʝʤ, ʯʪʦ ʚ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʟʘ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʜʦʙʘʚʣʝʥʳ ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ 

ʢʦʣʣʝʢʪʦʨ ʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʢʦʤʧʨʝʩʩʦʨʘ, ʢʦʥʜʝʥʩʘʪʦʨʘ, ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, 

ʠʩʧʘʨʠʪʝʣʷ ʠ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʩ ʪʝʨʤʦʙʘʢʦʤ ʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʦʡ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘ ʭʣʘʜʘʛʝʥʪʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.5. 

ʕʣʝʤʝʥʪʳ, ʜʦʙʘʚʣʝʥʥʳʝ ʢ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʭʦʣʦʜʠʣʴʥʦʤʫ ʮʠʢʣʫ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ ʠ ʙʘʢ - ʘʢʢʫʤʫʣʷʪʦʨ ʩ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʤ ʚʥʫʪʨʠ ʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʦʡ. ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʵʣʝʤʝʥʪʘʭ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.2, ʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 3.8, 3.9 ʠ 3.10: 
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ʈʠʩ. 3.7. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʦʣʥʝʯʥʦʡ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ. I ï V ʅʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ 

ʩʠʩʪʝʤʝ; 1 ï ʀʩʧʘʨʠʪʝʣʴ; 2 ï ʂʦʤʧʨʝʩʩʦʨ; 3 ï ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ; 4 ï ɺʘʢʫʫʤʥʳʡ 

ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ; 5 ï ʊʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʳʡ ʙʘʢ; 6 ï ɿʤʝʝʚʠʢ; 7 ï ʂʦʥʜʝʥʩʘʪʦʨ 

ʩ ʚʦʟʜʫʰʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ; 8 ï ʂʘʧʠʣʣʷʨʥʘʷ ʪʨʫʙʢʘ; 9 ï ʂʦʥʜʠʮʠʦʥʠʨʫʝʤʦʝ 

ʧʦʤʝʱʝʥʠʝ; 10 ï ʄʘʥʦʤʝʪʨ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ; 11 ï ʄʘʥʦʤʝʪʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 

12 ï ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ; 13 ï ʊʫʨʙʠʥʥʳʡ ʨʘʩʭʦʜʦʤʝʨ; 14 ï ʎʠʬʨʦʚʦʡ 

ʠʟʤʝʨʠʪʝʣʴ ʤʦʱʥʦʩʪʠ; 15 ï ʈʝʛʠʩʪʨʘʪʦʨ ʜʘʥʥʳʭ; 16 ï ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ; 

17 ï ʎʠʬʨʦʚʦʡ ʬʦʪʦʤʝʪʨ; 18 ï ʊʝʧʣʳʡ ʚʦʟʜʫʭ ʠʟ ʧʦʤʝʱʝʥʠʷ; 19 ï ʆʭʣʘʞʜʝʥʥʳʡ 

ʚʦʟʜʫʭ; 20 ï ɺʩʘʩʳʚʘʝʤʳʡ ʥʘʨʫʞʥʳʡ ʚʦʟʜʫʭ; 21 ï ɺʳʜʫʚʘʝʤʳʡ ʧʦʜʦʛʨʝʪʳʡ 

ʚʦʟʜʫʭ. 
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ʈʠʩ. 3.8. ʉʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ ʈʠʩ.3.9. ɹʘʢ - ʘʢʢʫʤʫʣʷʪʦʨ ʠ ʟʤʝʝʚʠʢ 

ʚʥʫʪʨʠ ʨʝʟʝʨʚʫʘʨʘ 

 

ʈʠʩ. 3.10. ʌʦʪʦʛʨʘʬʠʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʪʝʥʜʝ 
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ʊʘʙʣʠʮʘ 3.2. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʙʘʚʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ  

ʊʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʳʡ ʙʘʢ 

ɼʠʘʤʝʪʨ 42ʩʤ 

ɼʣʠʥʘ 139ʩʤ 

ɽʤʢʦʩʪʴ ʥʘʢʦʧʠʪʝʣʷ 192 ʣ 

ʉʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ 

ʂʦʣʠʯʝʩʪʚʦ ʪʨʫʙʦʢ 18 

ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ 3.7 ʩʤ 

ɺʥʝʰʥʠʡ ʜʠʘʤʝʪʨ 4.7 ʩʤ 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʨʫʙʢʘʤʠ 0.5 ʩʤ 

ɼʣʠʥʘ ʪʨʫʙʢʠ 150 ʩʤ 

ʈʘʙʦʯʘʷ ʜʣʠʥʘ ʪʨʫʙʢʠ 137 ʩʤ 

ʊʝʧʣʦʦʤʝʥʥʠʢ ʚʥʫʪʨʠ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʙʘʢʘ 

ʄʘʪʝʨʠʘʣ ʤʝʜʴ 

ɺʠʜ ʩʧʠʨʘʣʴ 

ɼʠʘʤʝʪʨ İ ʜʶʡʤʘ 

ɼʠʘʤʝʪʨ ʮʠʢʣʘ 14 ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ 35 ʮʠʢʣ 

ʂʣʘʧʘʥʳ 

ʂʦʣʠʯʝʩʪʚʦ ʢʣʘʧʘʥʦʚ 3 

ʊʠʧ ʢʣʘʧʘʥʦʚ ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ, ʤʝʜʥʳʝ 

ʜʠʘʤʝʪʨ İ ʜʶʡʤʘ 

ʄʘʛʠʩʪʨʘʣʠ 

ʄʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ɼʣʠʥʘ (ʩʤ) ɼʠʘʤʝʪʨ (ʜʶʡʤ) 

ʊʨʫʙʘ ʦʪ ʢʦʤʧʨʝʩʩʦʨʘ ʢ ʨʝʟʝʨʚʫʘʨʫ 115 İ 

ʊʨʫʙʘ ʦʪ ʨʝʟʝʨʚʫʘʨʘ ʢ ʢʦʥʜʝʥʩʘʪʦʨʫ 120 İ 
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3.3 ɻʠʙʨʠʜʥʦʝ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ ʩ ʟʘʤʝʥʦʡ ʢʦʤʧʨʝʩʩʦʨʘ 

 

ʉ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʦʥ ʙʳʣ ʟʘʤʝʥʝʥ ʢʦʤʧʨʝʩʩʦʨʦʤ ʤʝʥʴʰʝʡ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 4,44 ʢɺʪ ʧʨʦʠʟʚʦʜʩʪʚʘ HIGHLY (ʈʠʩ.3.11).  

ɺ ʪʘʙʣʠʮʝ 3.3 ʧʨʠʚʝʜʝʥʳ ʧʘʩʧʦʨʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʨʝʩʩʦʨʘ Highly. 

 

 

ʈʠʩ. 3.11. ʂʦʤʧʨʝʩʩʦʨ HIGHLY 

 

ʊʘʙʣʠʮʘ 3.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʨʝʩʩʦʨʘ Highly [129] 

ʄʦʜʝ

ʣ ɹ

ɺʦʜʦʠʟʤ

ʝʱʝʥʠʝ 

(ʩʤ3/ʦʙʦ) 

ʍʦʣʦʜʦʧʨʦʠʟ

ʚʦʜʠʪʝʣʴʥʦʩʪ

ʴ (ɺʪ) 

ʍʦʣʦʜʦʧʨʦʠʟ

ʚʦʜʠʪʝʣʴʥʦʩʪ

ʴ (ɹʊɽ/ʯ) 

ắ 

ʂʦʥʜʝʥʩ

ʘʪʦʨ 

(Hf/v) 

ɺʳʩʦ

ʪʘ 

(ʤʤ) 

ʋʩʣʦʚ

ʠʷ 

ʠʩʧʳʪ

ʘʥʠʡ 

ASH1

84TV 
18.4 4440 15149 2.96 40/450 293.5 

ASHR

AE/T 
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3.4 ʉʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʩʪʝʥʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʧʦʚʝʨʝʥʥʳʝ ʚʳʩʦʢʦʪʦʯʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʠ ʜʘʪʯʠʢʠ ʜʣʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ 

ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ.  

 

3.4.1 ʀʟʤʝʨʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ 

 

ʎʠʬʨʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴ ʤʦʱʥʦʩʪʠ UT233 ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʪʦʢʘ ʠ 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ. 

 

 

ʈʠʩ. 3.12. ʎʠʬʨʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴ ʤʦʱʥʦʩʪʠ UT233 

 

ʎʠʬʨʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴ ʤʦʱʥʦʩʪʠ [UT233] ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.12 ʵʪʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʨʪʘʪʠʚʥʳʡ ʠʟʤʝʨʠʪʝʣʴ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʬʫʥʢʮʠʠ 

ʮʠʬʨʦʚʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʪʦʢʘ, ʘ ʪʘʢʞʝ ʠʟʤʝʨʠʪʝʣʷ ʤʦʱʥʦʩʪʠ, ʥʘʧʨʷʞʝʥʠ,̫ ʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ, ʧʦʣʥʦʡ ʤʦʱʥʦʩʪʠ, ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ, 
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ʬʘʟʦʚʦʛʦ ʫʛʣʘ, ʯʘʩʪʦʪ,r ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʘʟ. ʇʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠ ̫ʦʪ 0 ʜʦ 

600 ɺ ʠ ʩʠʣʘ ʪʦʢʘ ʦʪ 0 ʜʦ 1000 ɸ. ʎʠʬʨʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ ʦʪʢʘʣʠʙʨʦʚʘʥ 

ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ (COSQC, 

ʀʨʘʢ). ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʝʨʪʠʬʠʢʘʮʠʠ Digital Power Clamp Meter ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʧʨʠʣʦʞʝʥʠʠ 2-1. 

 

3.4.2 ʀʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ 

 

ʐʝʩʪ ɹʤʘʥʦʤʝʪʨʦʚ ʪʠʧʘ Borden (BTC), ʤʘʥʦʤʝʪʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠʤʝʝʪ 

ʜʚʦʡʥʫʶ ʥʝʧʨʝʨʳʚʥʫʶ ʰʢʘʣʫ, ʢʘʣʠʙʨʦʚʘʥʥʫʶ ʜʣʷ ʧʦʢʘʟʘʥʠʡ ʜʦ (800 psi) ʠʣʠ ʜʦ 

(55 ʙʘʨ). ʆʙʳʯʥʦ ʦʥ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʩʪʦʨʦʥʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʥʦʤʝʪʨʳ ɹʫʨʜʦʥʘ (BTC) ʬʨʝʦʥʦʚʳʝ 

ʤʘʥʦʤʝʪʨʳ. ʄʘʥʦʤʝʪʨ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠʟʤʝʨʷʝʪ ʢʘʢ ʜʘʚʣʝʥʠʝ, ʪʘʢ ʠ ʚʘʢʫʫʤ, ʧʨʠ 

ʵʪʦʤ ʝʛʦ ʧʦʢʘʟʘʥʠʷ ʜʘʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ (500 psi) ʠʣʠ (34 ʙʘʨ). 

 

 

ʈʠʩ. 3.13. ʄʘʥʦʤʝʪʨʳ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 
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ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʥʦʤʝʪʨʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʚʘ 

ʤʘʥʦʤʝʪʨʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦ ʠ ʧʦʩʣʝ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ ʚʦʟʜʫʰʥʳʤ 

ʦʭʣʘʞʜʝʥʠʝʤ, ʜʚʘ ʤʘʥʦʤʝʪʨʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦ ʠ ʧʦʩʣʝ ʠʩʧʘʨʠʪʝʣʷ ʠ ʜʚʘ 

ʤʘʥʦʤʝʪʨʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦ ʠ ʧʦʩʣʝ ʪʝʧʣʦʘʢʢʫʤʫʣʠʨʫʶʱʝʛʦ ʙʘʢʘ. ʄʘʥʦʤʝʪʨ 

ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʜʩʦʝʜʠʥʝʥ ʢ ʩʪʦʨʦʥʝ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʢʦʥʪʫʨʘ. ʋʩʪʨʦʡʩʪʚʘ 

ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʷʭ, 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ (3.13). ʇʨʠʙʦʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ ʙʳʣʠ 

ʦʪʢʘʣʠʙʨʦʚʘʥʳ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʶ 

ʢʘʯʝʩʪʚʘ (COSQC, ʀʨʘʢ). ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʝʨʪʠʬʠʢʘʮʠʠ ʤʘʥʦʤʝʪʨʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ (2-2) ï (2-7). 

 

3.4.3 ʀʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

 

ɼʣʷ ʠʟʤʝʨʝʥʠ ̫ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝʨʤʦʧʘʨʳ ʂ-ʪʠʧʘ (ʈʠʩ. 3.14). 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ (-10 ï 100)ÁC. ʊʝʨʤʦʧʘʨʳ ʦʪʢʘʣʠʙʨʦʚʘʥ r ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ (COSQC, ʀʨʘʢ). ʇʦʜʨʦʙʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ 2-8. ɼʘʪʯʠʢʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʨʝʛʠʩʪʨʘʪʦʨʫ ʜʘʥʥʳʭ. 

 

 

ʈʠʩ. 3.14. ʊʝʨʤʦʧʘʨ rʂ-ʪʠʧʘ 
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ʈʝʛʠʩʪʨʘʪʦʨ ʜʘʥʥʳʭ HUATO S220 -T8 ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.15 ʢ ʥʝʤʫ 

ʧʦʜʢʣʶʯʝʥʦ 8 ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ. ɼʘʥʥʳʝ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ Microsoft Excel ʥʘ ʥʦʫʪʙʫʢ ʚ ʟʘʜʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ.  

 

 

ʈʠʩ. 3.15. ʈʝʛʠʩʪʨʘʪʦʨ ʜʘʥʥʳʭ HUATO S220 -T8 

 

3.4.4 ʀʟʤʝʨʝʥʠʝ ʨʘʩʭʦʜʘ 

 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʭʣʘʜʘʛʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʫʨʙʦʨʘʩʭʦʜʦʤʝʨ ʉʄ-15-

63, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ (3.16). ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦ ʨʘʩʭʦʜʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ 

ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ. ʄʠʥʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʜʦʩʪʠʛʘʝʪ 0,4 ʤ3/ʯ. ʄʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʘʷ ʚʷʟʢʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ (6 ʤʇʘĿʩ). ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ 

ʤʥʦʛʦʬʘʟʥʦʛʦ ʧʦʪʦʢʘ. ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ rʞʠʜʢʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʦʪ (-

20 ʜʦ +150 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ), ʘ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ rʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ - ʦʪ (-

25 ʜʦ 55 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ), ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ (80%). 

ʈʘʩʭʦʜʦʤʝʨ ʨʘʙʦʪʘʝʪ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 24 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʂʘʣʠʙʨʫʝʪʩʷ ʧʝʨʝʜ 

ʦʪʧʨʘʚʢʦʡ ʩ ʟʘʚʦʜʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʦʚʝʨʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧʨʠʣʦʞʝʥʠʠ (2-9). 
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ʈʠʩ. 3.16. ʈʘʩʭʦʜʦʤʝʨ 

 

3.4.5 ʀʟʤʝʨʝʥʠʝ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

 

ʎʠʬʨʦʚʦʡ ʘʥʝʤʦʤʝʪʨ MS6252B ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʯʝʨʝʟ 

ʠʩʧʘʨʠʪʝʣʴ ʠ ʢʦʥʜʝʥʩʘʪʦʨ, ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ. 

ʄʦʜʝʣʴ ʘʥʝʤʦʤʝʪʨʘ MS6252B ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, ʣʝʛʢʠʡ ʚʝʩ, ʝʛʦ 

ʤʦʞʥʦ ʜʝʨʞʘʪʴ ʦʜʥʦʡ ʨʫʢʦʡ. ʌʦʪʦʛʨʘʬʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ (3.17). 

ʀʟʤʝʨʠʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʨʷʪʴ ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʭʘ ʚ (ʤ/ʩ), (ʢʤ/ʯ) ʠ (ʤʠʣʴ/ʯ) ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ (2,88ï108,0 ʢʤ/ʯ) ʠ (0,8ï30 ʤ/ʩ). 

ʋʩʪʨʦʡʩʪʚʦ ʪʘʢʞʝ ʤʦʞʝʪ ʠʟʤʝʨʷʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ÁC ʠʣʠ 

ÁF) ʚ ʜʠʘʧʘʟʦʥʝ (ʦʪ -10 ʜʦ 60ÁC) ʠ ʪʘʢ ʞʝ ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʯʢʠ ʨʦʩʳ, ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ 

ʚʣʘʞʥʦʤʫ ʪʝʨʤʦʤʝʪʨʫ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 80%.  

ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ 

(Ñ3%). ɽʩʣʠ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ (0ï56 ÁC) ʪʦ ʧʦʛʨʝʰʥʦʩʪ ɹʩʦʩʪʘʚʣʷʝʪ 

(Ñ1,5 ÁC). 

 

3.4.6 ʀʟʤʝʨʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠ ̫

 

ʎʠʬʨʦʚʦʡ ʬʦʪʦʤʝʪʨ VICTOR 1010D ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʣʫʯʝʥʠʷ, 

ʧʘʜʘʶʱʝʛʦ ʥʘ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ. 
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ɺ ʢʦʤʧʣʝʢʩʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʮʠʬʨʦʚʦʡ ʣʶʢʩʤʝʪʨ ʩ ʧʨʝʜʝʣʦʤ ʠʟʤʝʨʝʥʠʷ ʜʦ 

200000 ʣʶʢʩ, ʢʣʘʩʩʦʤ ʪʦʯʥʦʩʪʠ 1, ʧʦʛʨʝʰʥʦʩʪʴʶ 1,5%. 

 

 

ʈʠʩ. 3.17. ɸʥʝʤʦʤʝʪʨ 

 

 

ʈʠʩ. 3.18. ʎʠʬʨʦʚʦʡ ʬʦʪʦʤʝʪʨ 
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ʇʨʠ ʤʦʥʪʘʞʝ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʟ ʥʝʛʦ ʫʜʘʣʷʣʠ ʚʦʟʜʫʭ ʩ ʧʦʤʦʱʴʶ 

ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 3.19. ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʥʘ 

ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʩʠʩʪʝʤʘ ʙʳʣʘ ʟʘʧʨʘʚʣʝʥʘ ʭʣʘʜʘʛʝʥʪʦʤ R- 410A ʤʘʩʩʦʡ 1800 ʛ.  

ʅʘ ʨʠʩʫʥʢʝ 3.19 ʧʦʢʘʟʘʥʳ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʠ ʟʘʨʷʜʢʠ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

 

 

ʈʠʩ. 3.19. ʌʦʪʦʛʨʘʬʠʷ ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ ʠ ʙʘʣʣʦʥʘ ʩ ʛʘʟʦʤ 

 

 

ʈʠʩ. 3.20. ʀʥʩʪʨʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʫʩʪʨʦʡʩʪʚʘ 
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ʇʦʩʣʝ ʤʦʥʪʘʞʘ ʩʠʩʪʝʤʳ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʚ ʛ. ɹʘʛʜʘʜʝ. 

ʀʟʤʝʨʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʟʘʧʠʩʘʥʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ CoolPack. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ 

ʪʝʧʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʝ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʪʝʥʜʘ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. 

 

3.5 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

 

3.5.1 ʈʝʞʠʤʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʠʥʪʝʛʨʘʮʠʠ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʩʦʝʜʠʥʝʥʠʷ ʥʘʨʫʞʥʦʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʦʚ, ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʩʠʩʪʝʤʳ ʦʪ ʚʦʟʜʫʭʘ ʠ ʟʘʧʨʘʚʢʠ ʭʣʘʜʘʛʝʥʪʦʤ R-410A, ʧʨʦʚʦʜʠʣʠʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʯʝʪrʨʝʭ ʨʝʞʠʤʘʭ ï c ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ 

ʢʦʣʣʝʢʪʦʨʦʤ (ʜʚʘ ʨʝʞʠʤʘ) ʠ ʙʝʟ ʥʝʛʦ (ʜʚʘ ʨʝʞʠʤʘ). 

1. ʇʝʨʚʳʡ ʨʝʞʠʤ - ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʩ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 7,034 ʢɺʪ;  

2. ʚʪʦʨʦʡ - ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 7034 ʢɺʪ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ;  

3. ʪʨʝʪʠʡ ʨʝʞʠʤ - ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʩ ʟʘʤʝʥʦʡ ʢʦʤʧʨʝʩʩʦʨʘ ʥʘ ʢʦʤʧʨʝʩʩʦʨ ʩ ʤʝʥʴʰʝʡ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 4,44 ʢɺʪ;  

4. ʯʝʪʚʝʨʪʳʡ ʨʝʞʠʤ - ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʩ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ, ʩ ʟʘʤʝʥʦʡ ʢʦʤʧʨʝʩʩʦʨʘ 4,44 ʢɺʪ. 

ʆʧʨʝʜʝʣʷʣʩʷ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠ ̫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʢʘʭ ʮʠʢʣʘ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠ ̫

ʵʬʬʝʢʪʘ ʦʪ ʜʦʙʘʚʣʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʫ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ (ʈʠʩ. 3.21). 
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ʈʠʩ. 3.21. ʌʦʪʦʛʨʘʬʠʷ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʟʘʤʝʥʝʥʥʳʤ ʢʦʤʧʨʝʩʩʦʨʦʤ. 

 

3.5.2 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

 

ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʨʝʛʠʩʪʨʘʪʦʨʘ ʜʘʥʥʳʭ ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʦʚ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺʢʣʶʯʘʣʘʩʴ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʜʝʣʘʣʘʩʴ ʚʳʜʝʨʞʢʘ 10 ʤʠʥʫʪ ʜʣʷ 

ʚʳʭʦʜʘ ʥʘ ʩʪʘʙʠʣʴʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ.  

ʂʦʥʪʨʦʣʠʨʦʚʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʠ ʜʘʚʣʝʥʠʷ 

ʭʣʘʜʘʛʝʥʪʘ ʠ ʚʦʟʜʫʭʘ.  

ʀʟʤʝʥʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʢʦʤʧʨʝʩʩʦʨʘ, ʚʝʥʪʠʣʷʪʦʨʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ 

ʚʝʥʪʠʣʷʪʦʨʘ ʠʩʧʘʨʠʪʝʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʠʩʳʚʘʣʠʩʴ ʩ ʪʨʝʭʤʠʥʫʪʥʳʤʠ 

ʠʥʪʝʨʚʘʣʘʤʠ ʥʘ ʧʦʨʪʘʪʠʚʥʦʤ ʢʦʤʧʴʶʪʝʨʝ.  

ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʨʝʛʠʩʪʨʘʪʦʨʦʤ ʜʘʥʥʳʭ ʩ ʪʨʝʭʤʠʥʫʪʥʳʤʠ 

ʠʥʪʝʨʚʘʣʘʤʠ ʥʘ ʧʦʨʪʘʪʠʚʥʦʤ ʢʦʤʧʴʶʪʝʨʝ.  



71 
 

ʊʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʩʧʘʨʠʪʝʣʷ ʠ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʢʘʞʜʳʝ ʧʷʪʥʘʜʮʘʪʴ ʤʠʥʫʪ.  

ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʩʧʘʨʠʪʝʣʷ ʠ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʢʘʞʜʳʝ ʧʷʪʥʘʜʮʘʪʴ ʤʠʥʫʪ.  

ʇʦʢʘʟʘʥʠʷ ʤʘʥʦʤʝʪʨʦʚ ʠʩʧʘʨʠʪʝʣʷ, ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ ʟʘʧʠʩʳʚʘʣʠʩʴ ʩ ʧʷʪʥʘʜʮʘʪʠʤʠʥʫʪʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ.  

ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʢʘʞʜʳʝ ʧʷʪʥʘʜʮʘʪʴ ʤʠʥʫʪ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʚʣʘʞʥʦʩʪʴ ʧʦʤʝʱʝʥʠʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʢʘʞʜʳʝ ʧʷʪʥʘʜʮʘʪʴ ʤʠʥʫʪ.  

ʂʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʦʧʘʜʘʶʱʝʡ ʥʘ ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ 

ʢʦʣʣʝʢʪʦʨ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʢʘʞʜʳʝ ʧʷʪʥʘʜʮʘʪʴ ʤʠʥʫʪ.  

ɽʩʣʠ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʢʣʘʧʘʥ ʤʝʞʜʫ ʢʦʤʧʨʝʩʩʦʨʦʤ ʠ 

ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʚʩʝʛʜʘ ʟʘʢʨʳʪ, ʘ ʦʩʪʘʣʴʥʳʝ 

ʢʣʘʧʘʥʳ ʜʦ ʠ ʧʦʩʣʝ ʙʘʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʢʨʳʪʳ. ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʦʧʝʨʘʮʠʠ 

ʧʦʚʪʦʨʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʦʣʥʦʛʦ ʜʥʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

 

3.5.3 ʈʝʛʠʩʪʨʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

 

ɼʘʚʣʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ ʥʘ ʚʭʦʜʝ/ʚʳʭʦʜʝ ʠʩʧʘʨʠʪʝʣʷ.  

ɼʘʚʣʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ ʥʘ ʚʭʦʜʝ/ʚʳʭʦʜʝ ʢʦʥʜʝʥʩʘʪʦʨʘ.  

ɼʘʚʣʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ ʥʘ ʚʭʦʜʝ/ʚʳʭʦʜʝ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʟʤʝʝʚʠʢʘ ʚ ʪʝʨʤʦʙʘʢʝ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚ ʧʦʤʝʱʝʥʠʠ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʜʦ/ʧʦʩʣʝ ʠʩʧʘʨʠʪʝʣʷ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʜʦ/ʧʦʩʣʝ ʢʦʥʜʝʥʩʘʪʦʨʘ.  

ʊʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʙʘʢʝ-ʘʢʢʫʤʫʣʷʪʦʨʝ.  

ʕʥʝʨʛʠʷ, ʪʦʢ ʠ ʥʘʧʨʷʞʝʥʠʝ, ʧʦʪʨʝʙʣʷʝʤʳʝ ʢʦʤʧʨʝʩʩʦʨʦʤ ʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʠʩʧʘʨʠʪʝʣʷ.  
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ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʭʣʘʜʘʛʝʥʪʘ.  

ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʠʩʧʘʨʠʪʝʣʷ.  

ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʢʦʥʜʝʥʩʘʪʦʨʘ. 

 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩɹ ʚ ʪʝʯʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʜʥ.̫ ɼʘʥʥʳʝ ʟʘʧʠʩʳʚʘʣʠʩʴ ʥʘ 

ʞʝʩʪʢʠʡ ʜʠʩʢ ʢʦʤʧʴʶʪʝʨʘ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ.  

 

3.6 ɸʥʘʣʠʟ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 

 

ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ, 

ʦʪʨʘʞʘʶʱʠʡ ʙʣʠʟʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʠʩʪʠʥʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ. ʇʫʩʪʴ ὡὙ ð ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ, ʘ ὡ1, ὡ2, ὡ3, 

é, ὡὲ ð ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʣʠʯʠʥ [130]. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʫʨʘʚʥʝʥʠʶ: 

ὡ  ὡ   ὡ Ễ  ὡ
Ȣ

                   (3.1) 

ɺ ʪʘʙʣʠʮʝ 3.4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʜʠʘʧʘʟʦʥʫ ʠ ʧʦʛʨʝʰʥʦʩʪʠ 

ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ: ʮʠʬʨʦʚʦʛʦ 

ʠʟʤʝʨʠʪʝʣ ̫ ʤʦʱʥʦʩʪʠ, ʪʝʨʤʦʧʘʨʘʤ, ʘʥʝʤʦʤʝʪʨʘ, ʠʟʤʝʨʠʪʝʣʝʤ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ, ʨʘʩʭʦʜʦʤʝʨʦʤ-ʛʠʛʨʦʤʝʪʨʦʤ, ʤʘʥʦʤʝʪʨʦʚ. 

ʉʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ (3.1), ʦʙʱʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʧʦʜʘʚʘʝʤʦʡ ʚ ʩʠʩʪʝʤʫ ʯʝʨʝʟ ʟʤʝʝʚʠʢ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ Qʩ.ʢ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʢʘʢ  

ὡ Ȣ̒̋
Ȣ̒̋

ȍ
 ὡ ȍ  

Ȣ̒̋
 ὡ  

Ȣ̒̋
 ὡ

Ȣ

           (3.2) 

ʛʜʝ  

mrę ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʭʣʘʜʘʛʝʥʪʘ, h2 ï ʕʥʪʘʣʴʧʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ 

ʚ ʟʤʝʝʚʠʢ ʩʦʣʥʝʯʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ, h3 ï ʕʥʪʘʣʴʧʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ 

ʟʤʝʝʚʠʢʘ ʩʦʣʥʝʯʥʦʛʦ ʥʘʛʨʝʚʘ. 
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ʊʘʙʣʠʮʘ 3.4. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʠ ʧʦʛʨʝʰʥʦʩʪʴ ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʷ 

ʋʩʪʨʦʡʩʪʚʦ ʊʦʯʥʦʩʪʴ ɼʠʘʧʘʟʦʥ 
ʉʪʘʥʜʘʨʪʥʘʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʇʦʛʨʝʰʥʦʩʪʴ 

% 

ʎʠʬʨʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴ ʤʦʱʥʦʩʪʠ 

UT233 

Ñ 0,01 

ʢɺʪ 
0 ï 2 ʢɺʪ Ñ 0,001 ʢɺʪ 0,05 

ʊʝʨʤʦʧʘʨʘ ˉ1 Ñ 0,1 ęʉ 23 ęʉ Ñ 0,45 ęʉ 1,9 

ʊʝʨʤʦʧʘʨʘ ˉ2 Ñ 0,1 ęʉ 23 ęʉ Ñ 0,57 ęʉ 2,5 

ʊʝʨʤʦʧʘʨʘ ˉ3 Ñ 0,1 ęʉ 23 ęʉ Ñ 0,34 ęʉ 1,5 

ʊʝʨʤʦʧʘʨʘ ˉ4 Ñ 0,1 ęʉ 23 ęʉ Ñ 0,34 ęʉ 1,5 

ʊʝʨʤʦʧʘʨʘ ˉ5 Ñ 0,1 ęʉ 23 ęʉ Ñ 0,34 ęʉ 1,5 

ʊʝʨʤʦʧʘʨʘ ˉ6 Ñ 0,1 ęʉ 23 ęʉ Ñ 0,45 ęʉ 1,9 

ʊʝʨʤʦʧʘʨʘ ˉ7 Ñ 0,1 ęʉ 23 ęʉ Ñ 0,56 ęʉ 2,4 

ʊʝʨʤʦʧʘʨʘ ˉ8 Ñ 0,1 ęʉ 23 ęʉ Ñ 0,68 ęʉ 2,9 

ɸʥʝʤʦʤʝʪʨ 

MS6252B 

ʊʝʤʧʝʨʘʪʫʨʘ Ñ 0,1 ęʉ 
-10 ~ 60 

ęʉ 
Ñ 1,5 ęʉ 2,5 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ 

Ñ 0,1 % 

RH 

20~80 % 

RH 
Ñ 3 % RH 3,7 

ʎʠʬʨʦʚʦʡ ʬʦʪʦʤʝʪʨ 

VICTOR 1010D 

Ñ 100 

ʃʶʢʩ 

0 ï 2*105 

ʃʶʢʩ 
Ñ 10 ʃʶʢʩ 4 

ʈʘʩʭʦʜʦʤʝʨ ʉʄ-15-63 
Ñ 0,01 

ʤ3/ʯ 
0,4~4 ʤ3/ʯ Ñ 0,074 ʤ3/ʯ 1,8 

ʄʘʥʦʤʝʪʝʨʳ 

1  Ñ 5 Psi 0 ï 500 Psi Ñ 3,37 Psi 0,7 

2  Ñ 0,5 ʙʘʨ 0 ï 34 ʙʘʨ Ñ 0,325 ʙʘʨ 1 

3  Ñ 20 Psi 0 ï 800 Psi Ñ 11,55 Psi 1,4 

4  Ñ 1 ʢʛ/ʩʤ2 
0 ï 55 

ʢʛ/ʩʤ2 
Ñ 0,6 ʢʛ/ʩʤ2 1,1 

5  Ñ 1 ʙʘʨ 0 ï 55 ʙʘʨ Ñ 0,6 ʙʘʨ 1,1 

6  Ñ 1 ʙʘʨ 0 ï 55 ʙʘʨ Ñ 0,6 ʙʘʨ 1,1 

 

 

ὗ̒Ȣ̋  άὶȍ Ὤ  Ὤ  άὶȍzЎὬ   ʨʘʩʯʝʪʥʘʷ ʬʦʨʤʫʣʘ 
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ʆʮʝʥʠʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʜʘʚʘʝʤʦʛʦ ʦʪ ʩʦʣʥʝʯʥʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ ʪʝʧʣʘ 

 

ὗ̒Ȣ̋ ὗ̒Ȣ̋ Ὗ 

 

¶ ʉʪʘʥʜʘʨʪʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʭʣʘʜʘʛʝʥʪʘ mrę ʧʦ ʪʠʧʫ ɸ 

 

άὶȍ  
В άὶȍ

ςρ
 πȟπσφςχς ̋Ⱦ̄̒ 

 

ὟỗάὶȍỘ  
ρ

ὲὲ ρ
άὶȍ άὶȍ  

 

ὟỗάὶȍỘ  
ρ

ςρςρρ
άὶȍ πȟπσφςχς 

 

 

ὟỗάὶȍỘ  ψȟωωφ Ȣρπ ̋ Ⱦ̄̒ 

 

¶ ʉʪʘʥʜʘʨʪʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʵʥʪʘʣʴʧʠʠ æh  ʢɼʞ/ʢʛ ʧʦ ʪʠʧʫ ɸ 

 

ЎὬ  
В ЎὬ

ςρ
 ωȟςχ ̋ˑȾ̇̋  ̄

 

ὟỗЎὬỘ  
ρ

ὲὲ ρ
ЎὬ ЎὬ  

 

ὟỗЎὬỘ  
ρ

ςρςρρ
ЎὬ ωȟςχ 

 

 

ὟỗЎὬỘ πȟςχψ ̋ˑȾ̇̋  ̄
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¶ ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

 

ὗ̒Ȣ̋  άὶȍzЎὬ    
 

‬ὗ̒Ȣ̋
‬άὶȍ

 ЎὬ  ρπȟτψ ̋ˑȾ̇̋  ̄

 

 
‬ὗ̒Ȣ̋
‬ЎὬ

 άὶȍ πȟπσφψσ ̋Ⱦ̄̒ 

 

 

¶ ʈʘʩʯʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

 

ɺʭʦʜʥʘʷ 

ʚʝʣʠʯʠʥʘ 

ʆʮʝʥʢʘ 

ʚʭʦʜʥʦʡ 

ʚʝʣʠʯʠʥʳ 

ʉʪʘʥʜʘʨʪʥʘʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩ

ʪ ɹ

ʊʠʧ 

ʦʮʝʥʠʚʘʥʠʷ, 

ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠ

 ̫

ʢʦʵʬʬʠʮʠʝʥʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪ

ʠ 

ɺʢʣʘʜ ʚ 

ʩʫʤʤʘʨʥʫʶ 

ʩʪʘʥʜʘʨʪʥʫʶ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪ

 ɹ

ʄʘʩʩʦʚʳʡ 

ʨʘʩʭʦʜ 

ʭʣʘʜʘʛʝʥʪʘ 

0.036272 

ʢʛ/ʩ 
8,996 . 10-5 ʢʛ/ʩ ʊʠʧ ɸ 10,48 ʢɼʞ/ʢʛ 

10,48 . 8,996 . 10-

5 = 9,43 . 10-4 ʢɺʪ 

ʕʥʪʘʣʴʧʠʷ 
9,27 

ʢɼʞ/ʢʛ 
0,278 ʢɼʞ/ʢʛ ʊʠʧ ɸ 0,03683 ʢʛ/ʩ 

0,03683 . 0,278 = 

0,01 ʢɺʪ 

ὟỗὗʩȢʢỘ  
‬ὗʩȢʢ
‬άὶę

 zὟỗάὶęỘ  
‬ὗʩȢʢ
‬ЎὬ

 zὟỗЎὬỘ  ωȟτσ zρπ πȟπρ πȟπρ ʢɺʪ 

 

 

¶ ʈʘʩʰʠʨʝʥʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

U = kv 
. U [Qc.k]  

 

ʧʨʠ ʈ= 0.95 , kv = 2 

 

U = kv . U [Qc.k]  = 2 . 0.01 = 0.02 ʢɺʪ 

 

¶ ʈʘʩʩʯʠʪʘʝʤ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʘʚʘʝʤʦʛʦ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʪʝʧʣʘ 

 

Qc.k = (mrę . æh) Ñ U 

 

Qc.k = (0,03683 . 10,48) Ñ 0,02 ʢɺʪ = 386 Ñ 20 ɺʪ 

 

20 ɺʪ ʦʪ  386 ɺʪ ʩʦʩʪʘʚʣʷʝʪ  Ñ 5,2 % 
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3.7 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 

 

ɺ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʧʦ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠ ʁʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

1. ʆʧʠʩʘʥʘ ʪʨʘʜʠʮʠʦʥʥʘ ̫ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʝʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʧʨʠʥʮʠʧ ʨʘʙʦʪ rʠ ʛʜʝ ʦʥʘ ʪʝʩʪʠʨʦʚʘʣʘʩʴ. 

2. ʆʧʠʩʘʥʘ ʛʠʙʨʠʜʥʘ ̫ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚ 

ʛʦʨʦʜʝ ɹʘʛʜʘʜ, ʵʣʝʤʝʥʪʳ, ʦʪʣʠʯʘʶʱʠʝ ʝʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʩʦʣʥʝʯʥʳʡ 

ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ, ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʢʣʘʧʘʥ)r. 

3. ʇʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʛʠʙʨʠʜʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʣʥʝʯʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʦʙʲʷʩʥʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʦʙʘʚʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

4. ʇʨʠʚʝʜʝʥ ʩʦʩʪʘʚ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

5. ʆʙʦʩʥʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʟʘ ʩʯʝʪ ʟʘʤʝʥʳ ʢʦʤʧʨʝʩʩʦʨʘ ʚ 

ʭʦʣʦʜʠʣʴʥʦʤ ʮʠʢʣʝ ʥʘ ʜʨʫʛʦʡ, ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʠ. 

6. ʆʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʠʘʥʪʦʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ 

ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤ. 

7. ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. 
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ɻʃɸɺɸ 4. ʈɽɿʋʃʔʊɸʊʓ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʊɽʍʅʆʃʆɻʀʀ 

ʂʆʅɼʀʎʀʈʆɺɸʅʀʗ ɺʆɿɼʋʍɸ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʊɽʇʃʆɺʆʁ ʕʅɽʈɻʀʀ ʉʆʃʅʎɸ 

 

ɺ ʛʣʘʚʝ ʦʙʩʫʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪ,r ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ CoolPack. ʇʨʦʪʝʩʪʠʨʦʚʘʥʳ ʛʠʙʨʠʜʥʳʝ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪ ʦʪ ʩʦʚʤʝʱʝʥʠʷ 

ʢʦʥʜʠʮʠʦʥʝʨʘ ʧʨʷʤʦʛʦ ʠʩʧʘʨʝʥʠʷ ʩ ʚʘʢʫʫʤʥʳʤ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʦʩʣʝ ʢʦʤʧʨʝʩʩʦʨʘ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʠʪʳʚʘʣʦʩʴ 

ʚʣʠ̫ʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ.  

 

4.1 ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʠʙʨʠʜʥʦʛʦ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠ 

ʩʨʘʚʥʝʥʠʝ ʝʛʦ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ 

 

ʉʪʝʥʜ ʠʩʧʳʪʳʚʘʣʩʷ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʵʬʬʝʢʪ ʦʪ ʧʨʦʮʝʩʩʘ ʠʥʪʝʛʨʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʢʦʥʜʠʮʠʦʥʝʨʘ ʩ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ. ʀʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʜʦʙʘʚʣʝʥʠʷ 

ʚ ʮʠʢʣ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʪʝʧʣʦʚʦʡ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʭʦʣʦʜʠʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʯʝʪʳʨʝʭ ʨʝʞʠʤʘʭ ï ʩ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ (ʜʚʘ ʨʝʞʠʤʘ) ʠ ʙʝʟ ʥʝʛʦ 

(ʜʚʘ ʨʝʞʠʤʘ) ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1- ʇʝʨʚʳʡ ʨʝʞʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʘʜʠʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ  ʁ7,034 ʢɺʪ. 
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2- ɺʪʦʨʦʡ ʨʝʞʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʛʠʙʨʠʜʥʦʛʦ 

ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ  ʁ7,034 ʢɺʪ. 

3- ʊʨʝʪʠʡ ʨʝʞʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʘʜʠʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ ʩ ʫʤʝʥʴʰʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ 

ʢʦʤʧʨʝʩʩʦʨʘ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 4,44 ʢɺʪ. 

4- ʏʝʪʚʝʨʪʳʡ ʨʝʞʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʛʠʙʨʠʜʥʦʛʦ 

ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ ʩ ʫʤʝʥʴʰʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ 

ʢʦʤʧʨʝʩʩʦʨʘ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 4,44 ʢɺʪ. 

 

4.1.1 ʉʠʩʪʝʤʘ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ  ʁ7,034 ʢɺʪ ʩ 

ʚʘʢʫʫʤʥʳʤ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠ ʙʝʟ ʥʝʛʦ  

 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠʩʧʳʪʘʥʘ ʚ ʧʝʨʚʦʤ 

ʨʝʞʠʤʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʪʝʧʣʦʪʳ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʠ ʧʨʠ ʨʘʙʦʪʝ 

ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 7034 ʢɺʪ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ʇʨʠʣʦʞʝʥʠʷ 3. (ʇ.3.1) ï (ʇ3.4). 

ɻʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠʩʧʳʪʘʥʘ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 7034 ʢɺʪ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʘʭ ʇ.3.5-ʇ.3.8. 

ʇʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ ʩ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ 

ʢʦʣʣʝʢʪʦʨʦʤ ʠ ʙʝʟ ʥʝʛʦ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 7,034 ʢɺʪ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ ʇ.3.1 ʠ ʇ.3.8 ʧʨʠʣʦʞʝʥʠ ̫3. 

ɻʨʘʬʠʢʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ (4.1) 

ï (4.4). 

ʅʘ ʨʠʩʫʥʢʝ 4.1 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʝʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʧʝʨʚʦʤ ʨʝʞʠʤʝ ʩ 

ʝʤʢʦʩʪʴʶ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʚ ʧʝʨʠʦʜ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʩ 11 ʜʦ 16 

ʯʘʩʦʚ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʥʝʨʛʠʷ, ʠʟʚʣʝʢʘʝʤʘʷ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚʦ ʚʪʦʨʦʤ 

ʨʝʞʠʤʝ, ʚʳʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʤ ʨʝʞʠʤʝ, ʧʨʠʯʠʥʘ ʵʪʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʪʝʧʣʦ, 
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ʧʦʩʪʫʧʘʶʱʝʝ ʚ ʩʠʩʪʝʤʫ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʯʝʨʝʟ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʟʤʝʝʚʠʢ ʚʥʫʪʨʠ 

ʪʝʨʤʦʙʘʢʘ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʜʘʚʣʝʥʠʷ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʭʣʘʜʘʛʝʥʪʘ ʧʝʨʝʜ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʢʦʥʜʝʥʩʘʪʦʨ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʜʝʣʝʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʵʪʦ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ ʢʦʥʜʝʥʩʘʮʠʶ ʭʣʘʜʘʛʝʥʪʘ ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ 

ʢʦʥʜʝʥʩʘʪʦʨʘ, ʯʪʦ ʠʛʨʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʭʦʣʦʜʠʣʴʥʦʤ ʮʠʢʣʝ. 

 

 

ʈʠʩ. 4.1. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʦʪʚʦʜʠʤʦʝ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ 

ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.2 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʩʧʘʨʠʪʝʣʷ ʚ 

ʧʝʨʚʦʤ ʨʝʞʠʤʝ ʩ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠʩʧʘʨʠʪʝʣʷ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʚ 

ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩ 11 ʜʦ 16 ʯʘʩʦʚ, ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʦʭʣʘʞʜʘʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ. ʀʟ ʛʨʘʬʠʢʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩ ʪʝʧʣʦʚʳʤ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʚʳʰʝ, ʯʝʤ 

ʚ ʧʝʨʚʦʤ ʨʝʞʠʤʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʪʝʧʣʦ, 
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ʜʦʙʘʚʣʷʝʤʦʝ ʥʘʛʨʝʚʘʪʝʣʴʥʳʤ ʟʤʝʝʚʠʢʦʤ ʚʥʫʪʨʠ ʪʝʨʤʦʙʘʢʘ ʩʦʣʥʝʯʥʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ, ʫʩʠʣʠʚʘʝʪ ʧʨʦʮʝʩʩ ʢʦʥʜʝʥʩʘʮʠʠ ʭʣʘʜʘʛʝʥʪʘ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʪʨʝʪʷʭ 

ʢʦʥʜʝʥʩʘʪʦʨʘ, ʭʣʘʜʘʛʝʥʪ ʚʳʭʦʜʠʪ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʧʝʨʝʦʭʣʘʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʭʣʘʞʜʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʠʩʧʘʨʠʪʝʣʷ ʟʘ ʩʯʝʪ ʧʦʛʣʦʱʝʥʠʷ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ ʧʨʠ ʝʛʦ ʠʩʧʘʨʝʥʠʠ ʚ 

ʠʩʧʘʨʠʪʝʣʝ. 

 

 

ʈʠʩ. 4.2. ʍʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ ʧʝʨʚʦʤ ʠ 

ʚʪʦʨʦʤ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.3 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʢʦʤʧʨʝʩʩʦʨʦʤ ʚ 

ʧʝʨʚʦʤ ʨʝʞʠʤʝ ʩ ʫʨʦʚʥʝʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʢʦʤʧʨʝʩʩʦʨʘ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʚ 

ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩ 11:00 ʜʦ 16:00. ɻʨʘʬʠʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ 

ʢʦʤʧʨʝʩʩʦʨʦʤ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʤ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʩʚʷʟʘʥʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʚ 

ʧʨʝʜʣʘʛʘʝʤʫʶ ʩʠʩʪʝʤʫ, ʭʦʪʷ ʨʝʞʠʤ ʨʘʙʦʪʳ ʢʦʤʧʨʝʩʩʦʨʘ ʥʝ ʠʟʤʝʥʠʣʩʷ, ʥʦ ʵʪʦ 

ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʙʦʪʳ ʩʞʘʪʠʷ ʢʦʤʧʨʝʩʩʦʨʘ, ʯʪʦ ʩʥʠʟʠʣʦ ʵʥʝʨʛʦʟʘʪʨʘʪʳ. 
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ʈʠʩ. 4.3. ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʢʦʤʧʨʝʩʩʦʨʘ 

ʅʘ ʨʠʩʫʥʢʝ 4.4 ʧʦʢʘʟʘʥ r ʟʥʘʯʝʥʠʷ ʭʦʣʦʜʠʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʮʠʢʣʘ ʚ 

ʧʝʨʚʦʤ ʨʝʞʠʤʝ ʠ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ 

ʭʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʚʳʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʤ, ʟʘ ʩʯʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʘ ʦʪ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʟʤʝʝʚʠʢʘ, ʜʦʙʘʚʣʝʥʥʦʛʦ ʚ ʮʠʢʣ 

ʦʭʣʘʞʜʝʥʠʷ ʚʥʫʪʨʠ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʚʝʣʠʯʠʣʦ 

ʭʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʭʣʘʞʜʝʥʠʷ. 

 

ʈʠʩ. 4.4. ʍʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ 
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4.1.2 ʉʠʩʪʝʤʘ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ  ʁ4,44 ʢɺʪ 

ʦʭʣʘʞʜʝʥʠʷ ʩ ʚʘʢʫʫʤʥʳʤ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠ ʙʝʟ ʥʝʛʦ  

 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʢʦʤʧʨʝʩʩʦʨ 7,034 ʢɺʪ ʙʳʣ ʟʘʤʝʥʝʥ ʜʨʫʛʠʤ, ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ 

ʠ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 4,44 ʢɺʪ. ʎʝʣʴ ʵʪʦʛʦ ʰʘʛʘ - ʫʤʝʥʴʰʠʪʴ ʨʘʙʦʪʫ 

ʩʞʘʪʠʷ ʚ ʢʦʤʧʨʝʩʩʦʨʝ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠʟ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʟʤʝʝʚʠʢʘ ʚʥʫʪʨʠ ʪʝʨʤʦʙʘʢʘ ʚ 

ʩʦʣʥʝʯʥʦʤ ʢʦʣʣʝʢʪʦʨʝ.  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 4,44 ʢɺʪ ʩ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠ ʙʝʟ 

ʥʝʛʦ, ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɺ ʪʨʝʪʴʝʡ ʩʝʨʠʠ ʠʩʧʳʪʘʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʨʘʙʦʪʘʣʘ ʚ ʨʝʞʠʤʝ 

ʩ ʦʙʳʯʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 4,44 ʢɺʪ. 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ʇ.3.9 ï 3.12 ʇʨʠʣʦʞʝʥʠʷ 3. 

ɺ ʯʝʪʚʝʨʪʦʡ ʩʝʨʠʠ ʠʩʧʳʪʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʨʘʙʦʪʘʣʘ ʚ 

ʨʝʞʠʤʝ ʩ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩ 

ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ, ʠ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 4,44 ʢɺʪ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 

ʇ.3.13-ʇ.3.16 ʇʨʠʣʦʞʝʥʠʷ 3. 

ɻʨʘʬʠʢʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 

(4.5) - (4.8). 

ʅʘ ʨʠʩʫʥʢʝ 4.5 ʧʦʢʘʟʘʥʘ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ, ʦʪʚʦʜʠʤʘʷ ʦʪ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ 

ʧʝʨʠʦʜ ʤʘʢʩʠʤʫʤʘ ʥʘʛʨʫʟʢʠ ʩ 11 ʜʦ 16 ʯʘʩʦʚ ʜʥʷ. ɺʠʜʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ, 

ʦʪʚʦʜʠʤʘʷ ʦʪ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʚʳʰʝ, ʯʝʤ ʚ ʪʨʝʪʴʝʤ, ʧʨʠʯʠʥʘ ʚ 

ʪʦʤ, ʯʪʦ ʪʝʧʣʦ, ʧʦʩʪʫʧʘʶʱʝʝ ʚ ʩʠʩʪʝʤʫ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, 

ʫʚʝʣʠʯʠʣʦ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʜʘʚʣʝʥʠʝ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʭʣʘʜʘʛʝʥʪʘ ʧʝʨʝʜ ʝʛʦ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʢʦʥʜʝʥʩʘʪʦʨ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʳʜʝʣʝʥʠʶ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ. 
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ʈʠʩ. 4.5. ʄʦʱʥʦʩʪʴ ʦʪʚʦʜʠʤʘʷ ʦʪ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.6 ʍʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ ʚʠʜʥʦ, ʯʪʦ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʚ 

ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʚʳʰʝ, ʯʝʤ ʚ ʪʨʝʪʴʝʤ ʨʝʞʠʤʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʯʠʥʘ 

ʚ ʪʦʤ, ʯʪʦ ʪʝʧʣʦ, ʜʦʙʘʚʣʷʝʤʦʝ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ, ʫʩʠʣʠʚʘʝʪ ʧʨʦʮʝʩʩ 

ʢʦʥʜʝʥʩʘʮʠʠ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ, ʯʪʦ ʫʣʫʯʰʠʣʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ. 

 

ʈʠʩ. 4.6. ʍʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 
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ʅʘ ʨʠʩʫʥʢʝ 4.7 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʢʦʤʧʨʝʩʩʦʨʦʤ. ʀʟ ʥʝʛʦ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʪʨʝʙʣʷʝʤʘʷ ʢʦʤʧʨʝʩʩʦʨʦʤ ʵʥʝʨʛʠʷ ʚ ʪʨʝʪʴʝʤ ʨʝʞʠʤʝ, ʚʳʰʝ, ʯʝʤ ʚ 

ʯʝʪʚʝʨʪʦʤ, ʧʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʢʦʤʧʨʝʩʩʦʨ ʚ ʪʨʝʪʴʝʤ ʨʝʞʠʤʝ ʟʘʪʨʘʯʠʚʘʝʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʫ ʮʠʢʣʘ. ɺ ʯʝʪʚʝʨʪʦʤ 

ʨʝʞʠʤʝ, ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʜʦʙʘʚʣʝʥʥʘʷ ʚ ʮʠʢʣ, ʧʦʟʚʦʣʠʣʘ ʫʤʝʥʴʰʠʪʴ ʨʘʙʦʪʫ 

ʢʦʤʧʨʝʩʩʦʨʘ ʚ ʮʠʢʣʝ (ʩʤ. ʬʦʨʤʫʣʫ (2)). 

 

 

ʈʠʩ. 4.7. ʇʦʪʨʝʙʣʷʝʤʘʷ ʢʦʤʧʨʝʩʩʦʨʦʤ ʤʦʱʥʦʩʪʴ ʚ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.8 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʜʚʫʭ 

ʨʝʞʠʤʦʚ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʭʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚ 

ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʚʳʰʝ, ʯʝʤ ʚ ʪʨʝʪʴʝʤ, ʙʣʘʛʦʜʘʨʷ ʪʝʧʣʫ, ʜʦʙʘʚʣʝʥʥʦʤʫ ʦʪ 

ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ, ʯʪʦ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ. 
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ʈʠʩ. 4.8. ɿʥʘʯʝʥʠʷ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ 

 

4.1.3 ʉʠʩʪʝʤʳ ʩ ʢʦʤʧʨʝʩʩʦʨʘʤʠ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ  ʁ7,034 ʠ 4,44 ʩ 

ʚʘʢʫʫʤʥʳʤ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠ ʙʝʟ ʥʝʛʦ ʪ 

 

ʏʪʦʙʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʜʦʙʘʚʣʷʝʤʦʡ 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʤ ʟʤʝʝʚʠʢʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚʥʫʪʨʠ ʨʝʟʝʨʚʫʘʨʘ ʩʦʣʥʝʯʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʩ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʳʤ ʭʦʣʦʜʠʣʴʥʳʤ 

ʮʠʢʣʦʤ ʚ ʯʘʩʪʠ, ʩʣʝʜʫʶʱʝʡ ʟʘ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʩʞʘʪʠʷ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ. 

ʇʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʯʝʪʳʨʝʭ ʨʝʞʠʤʘʭ c ʩʦʣʥʝʯʥʳʤ 

ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠ ʙʝʟ ʥʝʛʦ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ 7,034 ʢɺʪ ʠ 4,44 ʢɺʪ, ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ (4.9) ï (4.20). 

ʅʘ ʨʠʩʫʥʢʝ 4.9 ʧʦʢʘʟʘʥʘ ʝʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʫʤʘ ʥʘʛʨʫʟʢʠ 

ʩ 11 ʜʦ 16 ʯʘʩʦʚ ʜʥʷ. ɺʠʜʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ, ʦʪʚʦʜʠʤʘʷ ʦʪ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʧʝʨʚʦʤ ʠ 

ʚʪʦʨʦʤ ʨʝʞʠʤʘʭ ʚʳʰʝ, ʯʝʤ ʚ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ, ʧʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʤʦʱʥʦʩʪʴ 

ʢʦʤʧʨʝʩʩʦʨʘ ʙʳʣʘ ʙʦʣʴʰʝ, ʥʦ ʪʝʧʣʦ, ʧʦʩʪʫʧʘʶʱʝʝ ʚ ʩʠʩʪʝʤʫ ʯʝʨʝʟ ʩʦʣʥʝʯʥʳʡ 

ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ ʚʦ ʚʪʦʨʦʤ ʠ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ 
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ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʭʣʘʜʘʛʝʥʪʘ ʧʝʨʝʜ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ 

ʢʦʥʜʝʥʩʘʪʦʨ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʳʜʝʣʝʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʘ ʵʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ ʢʦʥʜʝʥʩʘʮʠʶ ʭʣʘʜʘʛʝʥʪʘ ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ 

ʢʦʥʜʝʥʩʘʪʦʨʘ. 

 

ʈʠʩ. 4.9. ʊʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ, ʦʪʚʦʜʠʤʘʷ ʦʪ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʯʝʪʳʨʝʭ ʨʝʞʠʤʘʭ 

ʨʘʙʦʪʳ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.10 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 11:00 ʜʦ 16:00. ʀʟ ʛʨʘʬʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʚʳʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʤ, ʧʨʠʯʠʥʘ ʵʪʦʛʦ 

ʩʚʷʟʘʥʘ ʩ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʝʡ, ʜʦʙʘʚʣʝʥʥʦʡ ʚ ʩʠʩʪʝʤʫ ʥʘʛʨʝʚʘʪʝʣʴʥʳʤ ʟʤʝʝʚʠʢʦʤ ʚ 

ʩʦʣʥʝʯʥʦʤ ʪʝʧʣʦʚʦʤ ʢʦʣʣʝʢʪʦʨʝ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʣʦ ʤʦʱʥʦʩʪʴ 

ʢʦʥʜʝʥʩʘʪʦʨʘ, ʚʳʟʳʚʘʷ ʚʳʭʦʜ ʭʣʘʜʘʛʝʥʪʘ ʚ ʚʠʜʝ ʞʠʜʢʦʩʪʠ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʯʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʣʦ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ ʧʦʛʣʦʱʘʪʴ ʪʝʧʣʦ ʠʟʥʫʪʨʠ 

ʟʜʘʥʠʷ. ɿʥʘʯʝʥʠʷ ʧʝʨʚʦʛʦ, ʪʘʢ ʠ ʚʪʦʨʦʛʦ ʨʝʞʠʤʦʚ ʚʳʰʝ, ʯʝʤ ʪʨʝʪʴʝʛʦ ʠ 

ʯʝʪʚʝʨʪʦʛʦ, ʧʨʠʯʠʥʘ ʩʚʷʟʘʥʘ ʩ ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʴʶ ʢʦʤʧʨʝʩʩʦʨʘ, ʧʨʠʯʝʤ ʚ 

ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʦʥ ʚʳʰʝ, ʯʝʤ ʚ ʪʨʝʪʴʝʤ. ʇʨʠʯʠʥʘ ï ʜʦʙʘʚʣʝʥʠʝ ʪʝʧʣʘ ʚ ʩʠʩʪʝʤʫ 

ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʯʪʦ ʫʚʝʣʠʯʠʣʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ. 
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ʈʠʩ. 4.10. ʍʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ ʯʝʪʳʨʝʭ 

ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʅʘ ʨʠʩʫʥʢʝ 4.11 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʢʦʤʧʨʝʩʩʦʨʘ. 

ʀʟ ʥʝʛʦ ʚʠʜʥʦ, ʯʪʦ ʨʘʙʦʪʘ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʢʦʤʧʨʝʩʩʦʨʦʤ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ 

ʨʝʞʠʤʘʭ, ʚʳʰʝ, ʯʝʤ ʚ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ, ʧʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʢʦʤʧʨʝʩʩʦʨ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʮʠʢʣʝ, ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʝʪʴʠʤ ʠ 

ʯʝʪʚʝʨʪʳʤ ʨʝʞʠʤʘʤʠ ʠ ʟʘʪʨʘʯʠʚʘʝʪ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ,r 

ʪʨʝʙʫʝʤʦʡ ʚ ʮʠʢʣʝ. ɺ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ ʦʥ ʧʦʪʨʝʙʣʷʝʪ ʤʝʥʴʰʝ 

ʵʥʝʨʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʫʝʤʳʡ ʢʦʤʧʨʝʩʩʦʨ ʥʝʙʦʣʴʰʦʡ, ʘ ʜʦʙʘʚʣʷʝʤʘʷ ʚ ʮʠʢʣ 

ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʨʝʩʩʦʨʫ ʟʘʪʨʘʯʠʚʘʪʴ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ ʯʝʤ ʚʦ 

ʚʪʦʨʦʤ ʠ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ. 

ʅʘ ʨʠʩʫʥʢʝ 4.12 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʯʝʪʳʨʝʭ 

ʨʝʞʠʤʦʚ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʭʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚ 

ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʚʳʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʤ, ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʨʝʞʠʤʘʭ ʟʘ ʩʯʝʪ ʪʝʧʣʘ, 

ʜʦʙʘʚʣʷʝʤʦʛʦ ʯʝʨʝʟ ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʨʘʙʦʪʳ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʚʝʣʠʯʠʣʦ ʭʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. 
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ʈʠʩ. 4.11. ʈʘʙʦʪʘ ʢʦʤʧʨʝʩʩʦʨʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ ʯʝʪʳʨʝʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ 

 

 

ʈʠʩ. 4.12. ʀʟʤʝʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.13 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʮʠʢʣʘ 

ʂʘʨʥʦ ʜʣʷ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʍʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʂʘʨʥʦ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʚ ʜʘʥʥʦʤ ʠ ʧʨʝʚʳʰʘʝʪ ʭʦʣʦʜʠʣʴʥʳʡ 
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ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʪʘʣʴʥʳʭ ʮʠʢʣʦʚ. ʀʟ ʛʨʘʬʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʭʦʣʦʜʠʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʮʠʢʣʘ ʂʘʨʥʦ ʚ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ ʚʳʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʤ ʠ 

ʚʪʦʨʦʤ ʨʝʞʠʤʘʭ. ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʪʨʝʪʠʡ ʠ ʯʝʪʚʝʨʪʳʡ ʨʝʞʠʤʳ ʨʘʙʦʪʘʶʪ ʧʨʠ 

ʙʦʣʝʝ ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʷʭ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ, ʯʝʤ ʧʝʨʚʳʡ ʠ ʯʝʪʚʝʨʪʳʡ ʨʝʞʠʤʳ, 

ʠʟ-ʟʘ ʢʦʤʧʨʝʩʩʦʨʘ ʤʝʥʴʰʝʡʤʦʱʥʦʩʪʠ. ɺʦ ʚʪʦʨʦʤ ʠ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ 

ʭʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʂʘʨʥʦ ʫʣʫʯʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʥʦʛʦ ʪʝʧʣʘ, ʯʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʚʘʝʪ ʜʘʚʣʝʥʠʝ ʞʠʜʢʦʩʪʠ ʧʝʨʝʜ ʝʝ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ 

ʢʦʥʜʝʥʩʘʪʦʨ. 

 

ʈʠʩ. 4.13. ʍʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʮʠʢʣʘ ʂʘʨʥʦ ʜʣʷ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.14 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʚʦʜʘ ʪʝʧʣʘ ʜʣʷ ʯʝʪʳʨʝʭ 

ʨʝʞʠʤʦʚ ʚ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩ 11 ʜʦ 16 ʯʘʩʦʚ. ʅʘ ʛʨʘʬʠʢʘʭ ʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʚ 

ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʥʠʞʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʨʝʞʠʤʘʭ. ʇʨʠʯʠʥʘ ʩʚʷʟʘʥʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʪʝʧʣʘ ʚ ʩʠʩʪʝʤʫ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʫʚʝʣʠʯʠʣʦ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʥʠʟʠʣʦ ʧʦʪʝʨʠ ʪʝʧʣʘ ʠʟ 

ʩʠʩʪʝʤʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ. 
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ʈʠʩ. 4.14. ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʚʦʜʘ ʪʝʧʣʘ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.15 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʪʨʝʙʣʷʝʤʘʷ ʢʦʤʧʨʝʩʩʦʨʦʤ ʤʦʱʥʦʩʪʴ. 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʢʦʤʧʨʝʩʩʦʨʦʤ ʤʦʱʥʦʩʪʴ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʨʝʞʠʤʘʭ, ʚʳʰʝ, ʯʝʤ ʚ 

ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ, ʧʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʢʦʤʧʨʝʩʩʦʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʮʠʢʣʝ, 

ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʝʪʴʠʤ ʠ ʯʝʪʚʝʨʪʳʤ ʨʝʞʠʤʘʤʠ ʠ 

ʟʘʪʨʘʯʠʚʘʝʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʨʘʙʦʪʳ ʚ 

ʮʠʢʣʝ. ɺ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ ʦʥ ʧʦʪʨʝʙʣʷʝʪ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ, ʧʦʩʢʦʣʴʢʫ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʢʦʤʧʨʝʩʩʦʨ ʠʤʝʝʪ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʘ ʜʦʙʘʚʣʝʥʥʘʷ ʚ ʮʠʢʣ 

ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʘʙʦʪʫ ʢʦʤʧʨʝʩʩʦʨʘ ʥʘ ʚʪʦʨʦʤ ʠ ʯʝʪʚʝʨʪʦʤ 

ʨʝʞʠʤʘʭ. 

ʅʘ ʨʠʩʫʥʢʝ 4.16 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʧʦ ʝʜʠʥʠʯʥʦʤʫ 

ʢʦʵʬʬʠʮʠʝʥʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩ 11 ʜʦ 16 ʯʘʩʦʚ. ɽʜʠʥʠʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢ ʦʙʱʝʡ ʵʥʝʨʛʠʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʚ ʩʠʩʪʝʤʝ. ɻʨʘʬʠʢʠ 

ʧʦʢʘʟʳʚʘʪʁ, ʯʪʦ ʣʫʯʰʠʤ ʝʜʠʥʠʯʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʯʝʪʚʝʨʪʳʡ ʨʝʞʠʤ, ʟʘ ʥʠʤ ʩʣʝʜʫʝʪ ʚʪʦʨʦʡ ʨʝʞʠʤ, ʟʘʪʝʤ ʧʝʨʚʳʡ ʠ ʪʨʝʪʠʡ. 
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ʈʠʩ. 4.15. ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʢʦʤʧʨʝʩʩʦʨʘ 

 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʦʙʘʚʣʝʥʥʦʝ ʚ ʩʠʩʪʝʤʫ ʪʝʧʣʦ ʦʪ ʩʦʣʥʝʯʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʫʚʝʣʠʯʠʣʦ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʧʨʠ ʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ ʥʘ ʤʘʣʳʡ ʢʦʤʧʨʝʩʩʦʨ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʝʜʠʥʠʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ. 

ʅʘ ʨʠʩʫʥʢʝ 4.17 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩ 

11:00 ʜʦ 16:00. ʅʘ ʜʠʘʛʨʘʤʤʝ ʚʠʜʥʦ, ʯʪʦ ʯʝʪʚʝʨʪʳʡ ʠ ʚʪʦʨʦʡ ʨʝʞʠʤʳ ʣʫʯʰʝ 

ʦʩʪʘʣʴʥʳʭ. ʇʨʠʯʠʥʘ ʚ ʫʣʫʯʰʝʥʠʠ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʦ ʚʪʦʨʦʤ ʠ 

ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. 

ʅʘ ʨʠʩʫʥʢʝ 4.18 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʧʦ ʩʝʟʦʥʥʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ ʚ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩ 11:00 

ʜʦ 16:00. ʅʘ ʜʠʘʛʨʘʤʤʝ ʚʠʜʥʦ, ʯʪʦ ʯʝʪʚʝʨʪʳʡ ʠ ʚʪʦʨʦʡ ʨʝʞʠʤʳ ʣʫʯʰʝ ʦʩʪʘʣʴʥʳʭ. 

ʇʨʠʯʠʥʘ ʫʣʫʯʰʝʥʠ ̫ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʦ ʚʪʦʨʦʤ ʠ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ 

ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. 



92 
 

 

ʈʠʩ. 4.16. ɽʜʠʥʠʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʘ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ 

 

 

ʈʠʩ. 4.17. ʂʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ 
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ʈʠʩ. 4.18. ʉʝʟʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.19 ʧʦʢʘʟʘʥʳ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʮʠʢʣʳ ʜʣʷ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʥʘ p-h ʜʠʘʛʨʘʤʤʝ. Case1 ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʮʠʢʣ ʜʣʷ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ 7,034 ʢɺʪ; Case2 ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʮʠʢʣ ʜʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʦʡ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ 7,034 ʢɺʪ; Case3 ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʮʠʢʣ ʜʣʷ ʪʨʝʪʴʝʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ 4,44 ʢɺʪ; 

Case4 ʩʠʥʝʛʦ ʮʚʝʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʮʠʢʣ ʜʣʷ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ 

ʨʘʙʦʪʳ ʩ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ 4,44 

ʢɺʪ. 
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ʈʠʩ. 4.19. (p-h) ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʮʠʢʣʳ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʜʣʷ ʯʝʪʳʨʝʭ 

ʨʝʞʠʤʦʚ 

ʅʘ ʨʠʩʫʥʢʝ 4.20 ʧʦʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʜʦʙʘʚʣʝʥʥʦʡ ʚ 

ʩʠʩʪʝʤʫ ʚʦ ʚʪʦʨʦʤ ʠ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʧʦʛʣʦʱʘʝʤʦʡ ʩʠʩʪʝʤʦʡ ʦʭʣʘʞʜʝʥʠʷ ʠʟ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʚʥʫʪʨʠ 

ʙʘʢʘ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʙʦʣʴʰʝ, ʯʝʤ ʚʦ 

ʚʪʦʨʦʤ ʨʝʞʠʤʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʥʝʠʟʤʝʥʥʳʤʠ ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʩʭʦʜʘ, 

ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʭʣʘʜʘʛʝʥʪʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʛʣʦʱʘʪʴ ʙʦʣʴʰʝ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ. 
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ʈʠʩ. 4.20. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʜʦʙʘʚʣʷʝʤʦʡ ʚ ʩʠʩʪʝʤʫ ʚʦ ʚʪʦʨʦʤ ʠ 

ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ 

 

4.2 ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠ ʙʝʟ ʥʝʛʦ 

 

ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʯʝʪʳʨʝʭ 

ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʚ ʛʦʨʦʜʝ ɹʘʛʜʘʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨ rʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ (4.21) ï (4.25). 

ɺʥʝʰʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ 

ʜʦʤʠʥʠʨʫʶʱʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ. ʅʘ 

ʨʠʩʫʥʢʝ 4.21 ʚʠʜʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʫʨʦʚʝʥʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʨʝʞʠʤʘʭ 1 ʠ 2 ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʨʝʞʠʤʝ 3 ʠ 4, ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʨʝʩʩʦʨʘ ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʠ. 
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ʈʠʩ. 4.21. ʄʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʢʦʤʧʨʝʩʩʦʨʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.22 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʦʪʚʦʜʠʤʦʡ 

ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʜʣʷ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʄʦʱʥʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʨʝʞʠʤʘʭ ʚʳʰʝ, ʯʝʤ ʚ ʪʨʝʪʴʝʤ 

ʠ ʯʝʪʚʝʨʪʦʤ, ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ ʚ ʮʠʢʣʝ ʦʭʣʘʞʜʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 4.23 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʠʩʧʘʨʠʪʝʣʷ ʜʣʷ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ ʧʨʠ ʨʘʟʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʨʝʞʠʤʘʭ ʚʳʰʝ, ʯʝʤ ʚ ʪʨʝʪʴʝʤ 

ʠ ʯʝʪʚʝʨʪʦʤ, ʠʟ-ʟʘ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʢʦʤʧʨʝʩʩʦʨʘ. 

ʅʘ ʨʠʩʫʥʢʝ 4.24 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʣʷ 

ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ ʧʨʠ ʨʘʟʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʍʦʣʦʜʠʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʚʳʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʚ 

ʜʦʙʘʚʣʝʥʠʠ ʪʝʧʣʘ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
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ʫʤʝʥʴʰʠʣʦ ʨʘʙʦʪʫ, ʟʘʪʨʘʯʠʚʘʝʤʫʶ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʠ ʫʚʝʣʠʯʠʣʦ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ. 

 

 

ʈʠʩ. 4.22. ʄʦʱʥʦʩʪʴ, ʦʪʚʦʜʠʤʘʷ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨ r

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

 

ʈʠʩ. 4.23. ɿʘʚʠʩʠʤʦʩʪʴ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨ rʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ 
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ʈʠʩ. 4.24. ʀʟʤʝʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨ rʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.25 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʜʣʷ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʚʳʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ. 

ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʚ ʫʚʝʣʠʯʝʥʠʠ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʩʧʘʨʠʪʝʣʷ ʠ ʩʥʠʞʝʥʠʠ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʢʦʤʧʨʝʩʩʦʨʦʤ. 

 

4.3 ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʘʩʴ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ 

ʚʦʜʦʡ ʚ ʙʘʢʝ ʘʢʢʫʤʫʣʷʪʦʨʝ ʚ ʧʝʨʠʦʜ ʩ 11 ʜʦ 16 ʯʘʩʦʚ ʦʪ ʠʟʣʫʯʝʥʠʷ, ʧʘʜʘʶʱʝʛʦ ʥʘ 

ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ (4.26), 

(4.27) ʠ (4.28). 
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ʅʘ ʨʠʩʫʥʢʝ 4.26 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʘʜʘʶʱʝʡ 

ʥʘ ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ ʚ ʧʝʨʠʦʜ ʠʩʧʳʪʘʥʠʡ. 

 

ʈʠʩ. 4.25. ʂʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ 

 

 

ʈʠʩ. 4.26. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʘʜʘʶʱʝʡ ʥʘ ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ 

ʢʦʣʣʝʢʪʦʨ 
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ʅʘ ʨʠʩʫʥʢʝ 4.27 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʝ ʚʦʜʦʡ ʚ 

ʪʝʨʤʦʙʘʢʝ ʚ ʧʝʨʠʦʜ ʩ 11 ʜʦ 16 ʯʘʩʦʚ. ʅʘ ʨʠʩʫʥʢʝ ʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, 

ʧʦʣʫʯʝʥʥʦʝ ʚʦʜʦʡ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʚ ʯʘʩʳ ʧʠʢ, ʘ ʟʘʪʝʤ 

ʥʘʯʠʥʘʝʪ ʩʥʠʞʘʪʴʩʷ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʘʜʘʶʱʝʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠ ̫ʥʘ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ, ʪʝʤ ʙʦʣʴʰʝ ʪʝʧʣʦʚʘʷ 

ʤʦʱʥʦʩʪʴ ʪʨʫʙʦʢ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʚʘʝʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʪʝʧʣʦʘʢʢʫʤʫʣʷʪʦʨʝ. 

 

 

ʈʠʩ. 4.27. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʝ ʚʦʜʦʡ ʚ ʪʝʨʤʦʙʘʢʝ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.28 ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʚʦ ʚʪʦʨʦʤ ʠ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʘʭ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʅʘ 

ʨʠʩʫʥʢʝ ʚʠʜʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʚʦ 

ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʣʫʯʰʝ, ʯʝʤ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ. ʇʨʠʯʠʥʘ ʩʚʷʟʘʥʘ ʩ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʧʘʜʘʶʱʝʡ ʥʘ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ ʚʦ 

ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʤ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ. 
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ʈʠʩ. 4.28. ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʩʦ 

ʚʨʝʤʝʥʝʤ 

 

4.4 ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʘ ʦʪ ʪʝʧʣʦʚʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ 

 

ʀʩʪʦʯʥʠʢʦʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ ʩ 

ʚʘʢʫʫʤʥʳʤʠ ʪʨʫʙʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʛʣʦʱʘʶʪ ʪʝʧʣʦ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʠ 

ʧʨʝʦʙʨʘʟʫʶʪ ʝʛʦ ʚ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʛʦʨʷʯʝʡ ʚʦʜʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʪʝʧʣʦʚʦʤ 

ʘʢʢʫʤʫʣʷʪʦʨʝ. [131, 132]. 

ʂʦʛʜʘ ʣʝʪʦʤ ʚ ʰʝʩʪʴ ʫʪʨʘ ʚʦʩʭʦʜʠʪ ʉʦʣʥʮʝ, ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ ʥʘʯʠʥʘʝʪ 

ʩʦʙʠʨʘʪʴ ʩʦʣʥʝʯʥʫʶ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʠ ʭʨʘʥʠʪʴ ʝʝ ʚ ʨʝʟʝʨʚʫʘʨʝ ʩ ʚʦʜʦʡ, ʘ 

ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ʩʥʘʙʞʘʝʪʩʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʝʡ ʜʦ ʰʝʩʪʠ ʯʘʩʦʚ ʚʝʯʝʨʘ. ʇʦʩʣʝ 

ʟʘʭʦʜʘ ʉʦʣʥʮʘ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ ʥʘʯʠʥʘʝʪ ʧʦʩʪʝʧʝʥʥʦ ʪʝʨʷʪʴ ʟʘʧʘʩʝʥʥʫʶ 

ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʥʦʯʥʦʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥ ʨʘʟʤʝʨ ʪʝʧʣʦʚʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ ʥʝʦʙʭʦʜʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ [133]. ʂʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʝʥʥʦʛʦ ʪʝʧʣʘ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ 

ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʛʠʙʨʠʜʥʫʶ ʩʠʩʪʝʤʫ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ [134]. 
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ʅʘ ʨʠʩʫʥʢʝ 4.29 ʧʦʢʘʟʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʙʘʢʝ- ʘʢʢʫʤʫʣʷʪʦʨʝ ʚ ʧʝʨʠʦʜ 

ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʚʪʦʨʦʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʦʚ. 

 

 

ʈʠʩ. 4.29 ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʪʝʨʤʦʙʘʢʝ ʚ ʧʝʨʠʦʜ ʠʩʧʳʪʘʥʠʡ 

 

ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʧʦʜʘʚʘʝʤʘʷ ʚ ʛʠʙʨʠʜʥʫʶ ʩʠʩʪʝʤʫ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ, ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʫʨʘʚʥʝʥʠʶ (2-7). 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʚʦʜʳ ʚ ʪʝʨʤʦʙʘʢʝ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʜʦʙʘʚʣʷʝʤʫʶ ʚ ʩʠʩʪʝʤʫ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʫʨʘʚʥʝʥʠʷʤʠ (4.1) ʠ (4.2).  

 

Qʩ.ʢ. = mrę (h3- h2) = mwę * cpw * (t2- t1)           (4.1) 

 

άύȍ 
 z 
                                      (4.2) 

 

ʛʜʝ:  

Qʩ.ʢ. ï ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʉʦʣʥʮʘ, ʜʦʙʘʚʣʷʝʤʘʷ ʚ ʩʠʩʪʝʤʫ (ʢɺʪ),  
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mwę ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʚʦʜʳ (ʢʛ/ʩ),  

cpw ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ 4,179 (ʢɼʞ/ʢʛĿÁʉ),  

Vw ï ʦʙʲʝʤ ʚʦʜʳ ʚ ʙʘʢʝ (ʤ3),  

ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ 1000 (ʢʛ/ʤ3),  

t1 ï ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʪʦʨʫʶ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʦʜʘ ʚ ʪʝʧʣʦʚʦʤ 

ʘʢʢʫʤʫʣʷʪʦʨʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨʳ ʭʣʘʜʘʛʝʥʪʘ ʥʘ ʚʳʭʦʜʝ ʠʟ 

ʢʦʤʧʨʝʩʩʦʨʘ ʧʣʶʩ ʧʷʪʴ ʛʨʘʜʫʩʦʚ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʜʦʙʘʚʣʝʥʠʷ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʫ (Áʉ),  

t2 ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʜʦʩʪʠʛʘʝʤʘʷ ʚʦʜʦʡ (Áʉ). 

ʇʦ ʫʨʘʚʥʝʥʠʶ (4.3) ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʚʝʩʪʠ ʚ ʩʠʩʪʝʤʫ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʪʩʫʪʩʪʚʠ ̫ʩʦʣʥʮʘ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʘ 

ʪʘʢʞʝ ʦʙʲʝʤ ʚʦʜʳ ʚ ʙʘʢʝ. 

 

ὠύ ὗʩȢʢȢz
ᶻ

ᶻ  z  
               (4.3) 

 

ʛʜʝ - 12 ʚ ʯʠʩʣʠʪʝʣʝ ʬʦʨʤʫʣʳ (4.3) ʯʘʩʳ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʦʩʪʘʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʪʝ ʞʝ.  

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʜʘʯʠ ʦʪ ʪʝʨʤʦʙʘʢʘ ʠ ʪʝʧʣʦʘʢʢʫʤʫʣʠʨʫʶʱʝʡ ʝʤʢʦʩʪʠ ʚʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʫʪʦʢ (ʥʦʯʠ). 

 

ʊʘʙʣʠʮʝ 4.17 ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʜʘʯʠ ʦʪ 

ʪʝʨʤʦʙʘʢʘ, ʠ ʦʙʲʝʤʘ ʚʦʜʳ 

ʈʝʞʠʤ ʨʘʙʦʪʳ 
ʈʘʙʦʯʠʝ 

ʯʘʩʳ 
Qʩ.ʢ. ʢɺʪ t2 Áʉ t1 Áʉ Vw ʃʠʪʨ 

ɺʪʦʨʦʡ  

13:30 0,0254 81.6 58.8 11.5 

13:45 0,0253 81.4 61.2 13.0 

14:00 0,0254 82.4 61.1 12.3 

ʏʝʪʚʝʨʪʳʡ  

13:30 0,3539 74.4 59.4 244 

13:45 0,3976 74.4 59.6 278 

14:00 0,3860 74.5 60.1 277 
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ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʥʝʦʙʭʦʜʠʤʦʝ ʚ ʙʘʢʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʦʪ 

ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʠ ʧʦʜʘʯʠ ʝʝ ʚ ʩʠʩʪʝʤʫ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʫʪʦʢ, ʠʤʝʝʪ 

ʦʙʨʘʪʥʦ-ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʙʘʢʝ. ʇʦ ʤʝʨʝ 

ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʙʘʢʝ ʦʙʲʝʤ ʚʦʜʳ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʥʘʛʨʝʚʘ, 

ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʥʘʦʙʦʨʦʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʘ ʚʦʜʳ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚ ʨʝʟʝʨʚʫʘʨʝ, ʧʨʠʥʠʤʘʝʪʩʷ ʥʘʠʤʝʥʴʰʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʜʦʩʪʠʛʘʝʤʘʷ ʚʦʜʦʡ ʚ ʨʝʟʝʨʚʫʘʨʝ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ.  

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ t2 65, 82, 95 0C:  

 

Vw = (0,397 * 12 * 3600) / (1000 * 4,179 * (65 ï 60,1)) = 839 ʣ; 

 

Vw = (0,397 * 12 * 3600) / (1000 * 4,179 * (82 ï 60,1)) = 188 ʣ, 

 

Vw = (0,397 * 12 * 3600) / (1000 * 4,179 * (95 ï 60,1)) = 118 ʣ. 

 

ʕʪʠ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʣʣʝʢʪʦʨ ʩʧʦʩʦʙʝʥ 

ʦʙʝʩʧʝʯʠʪʴ ʪʝʧʣʦʤ ʛʠʙʨʠʜʥʫʶ ʩʠʩʪʝʤʫ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʦʪʩʫʪʩʪʚʠʠ ʠʟʣʫʯʝʥʠʷ (ʧʦʩʣʝ ʟʘʢʘʪʘ ʩʦʣʥʮʘ), 

ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʦʩʪʠʛʥʝʪ 82 Áʉ ʠ ʚʳʰʝ. 

 

4.5. ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 

 

ɺ ʛʣʘʚʝ ʦʙʩʫʞʜʝʥʳ ʜʘʥʥʝr, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʪʝʥʜʝ ʚ 

ʯʝʪʳʨʝʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʶʱʠʝ. 

ʀʥʪʝʛʨʘʮʠ ̫ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʯʘʩʪʠ ʩʣʝʜʫʶʱʝʡ ʟʘ ʢʦʤʧʨʝʩʩʦʨʦʤ ʚ 

ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʤ ʭʦʣʦʜʠʣʴʥʦʤ ʮʠʢʣʘ ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

1- ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʜʦʙʘʚʣʷʝʤʘʷ ʚ ʛʠʙʨʠʜʥʫʶ ʩʠʩʪʝʤʫ ʦʪ ʩʦʣʥʝʯʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʯʝʨʝʟ ʟʤʝʝʚʠʢ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʚ ʪʝʨʤʦʙʘʢʝ, ʧʦʚʳʰʘʝʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʜʘʚʣʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ ʧʝʨʝʜ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʢʦʥʜʝʥʩʘʪʦʨ, ʯʪʦ, ʚ 
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ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʢʦʥʜʝʥʩʘʮʠʠ ʞʠʜʢʦʩʪʠ ʚ ʧʝʨʚʳʭ 

ʜʚʫʭ ʪʨʝʪʷʭ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʩ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʦʡ ʣʫʯʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ 

ʨʝʞʠʤʘʭ. 

2- ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʭʣʘʜʘʛʝʥʪʘ ʚ ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʚ ʞʠʜʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʧʘʜʘʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʜʢʦʩʪʠ ʚ ʟʤʝʝʚʠʢ 

ʠʩʧʘʨʠʪʝʣʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʘ ʠ 

ʧʦʚʳʰʘʝʪ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ ʟʘ ʩʯʝʪ ʧʦʛʣʦʱʝʥʠʷ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ ʚ 

ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʩ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʦʡ ʣʫʯʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ. 

3- ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʜʦʙʘʚʣʷʝʤʘʷ ʚ ʩʠʩʪʝʤʫ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ, ʧʦʚʳhʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʜʘʚʣʝʥʠʝ ʞʠʜʢʦʩʪʠ, ʧʦʟʚʦʣʷʷ ʩʥʠʟʠʪʴ 

ʨʘʙʦʪʫ ʩʞʘʪʠʷ ʢʦʤʧʨʝʩʩʦʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʱʥʦʩʪʴ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ 

ʢʦʤʧʨʝʩʩʦʨʦʤ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ, ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʜʨʫʛʠʭ ʨʝʞʠʤʘʭ. 

4- ʋʚʝʣʠʯʝʥʠʝ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʥʠʞʝʥʠʝ 

ʨʘʙʦʪʳ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʩʞʘʪʠʝ, ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʦʙʱʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʭʦʣʦʜʠʣʥɹ ʡr ʢʦʵʬʬʠʮʠʝʥʪ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ 

ʣʫʯʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʨʝʞʠʤʘʭ. 

5- ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʪʴ ʩ ʪʝʨʤʦʙʘʢʦʤ ʚ 

ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʫʪʦʢ ʧʦʩʣʝ ʟʘʭʦʜʘ ʉʦʣʥʮʘ, ʝʩʣʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʪʝʨʤʦʙʘʢʝ ʜʦʩʪʠʛʘʝʪ 82 ʦʉ ʠ ʙʦʣʝʝ, ʠ ʦʙʲʝʤ ʪʝʨʤʦʙʘʢʘ 192 

ʣʠʪʨʘ. 

  



106 
 

ɻʃɸɺɸ 5. ʕʂʆʅʆʄʀʏɽʉʂʀʁ ʀ ʕʂʆʃʆɻʀʏɽʉʂʀʁ 

ʕʌʌɽʂʊʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʊɽʇʃʆɺʆʁ ʕʅɽʈɻʀʀ 

ʉʆʃʅʎɸ ʇʈʀ ʂʆʅɼʀʎʀʆʅʀʈʆɺɸʅʀʀ ɺʆɿɼʋʍɸ ɼʃʗ 

ʕʅɽʈɻʆʉʀʉʊɽʄʓ ɻ.ɹɸɻɼɸɼ  

 

ɺ ʛʣʘʚʝ ʦʙʩʫʞʜʘʝʪʩʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʘ ʜʣʷ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʦʚ ʦʪ ʚʥʝʜʨʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʛ. ɹʘʛʜʘʜ.  

ʉʦʚʤʝʱʝʥʠʝ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʘʢʢʫʤʫʣʷʪʦʨʘ ʪʝʧʣʘ ʩ 

ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʤʦʱʥʦʩʪʠ 

ʢʦʤʧʨʝʩʩʦʨʘ, ʷʚʣʷʝʪʩʷ ʰʘʛʦʤ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʩʦʣʥʝʯʥʫʶ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʜʣʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʯʝʪʳʨʝʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ, ʩʜʝʣʘʥ  r

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ [40, 41; 135, 136]. 

 

5.1. ʆʮʝʥʢʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

 

5.1.1. ʀʟʤʝʥʝʥʠʝ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʤʦʱʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ, 

ʤʦʱʥʦʩʪʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɺ ʪʘʙʣʠʮʘʭ (5.1) ï (5.4) ʧʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʷ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ Q0, ʤʦʱʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ Q, ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʢʦʤʧʨʝʩʩʦʨʦʤ ʤʦʱʥʦʩʪʠ Nʵʣ ʚ ʢɺʪ, ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ Ů, ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ EER ʚ ʧʨʦʮʝʥʪʘʭ.  

ʇʨʦʮʝʥʪ ʠʟʤʝʥʝʥʠʷ (ʇʀ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʩʨʘʚʥʝʥʠʷ ʪʝʢʫʱʝʛʦ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʩ ʙʘʟʦʚʳʤ ʨʝʞʠʤʦʤ (ʜʦ ʤʦʜʝʨʥʠʟʘʮʠʠ).  
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ɺ ʩʪʦʣʙʮʘʭ ʪʘʙʣʠʮ 1 ʨʝʞʠʤ, ..., 4 ʨʝʞʠʤ ʧʨʠʚʝʜʝʥʳ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʩʪʦʣʙʮʘʭ ʇʀ % ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ ʚ ʧʨʦʮʝʥʪʘʭ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʞʠʤʘʤʠ. ɿʥʘʯʝʥʠʷ 

ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦ ʬʦʨʤʫʣʝ (5.1) [83, 137]: 

 

˜˕ ρ
˜

˜
 ρzππ                          (5.1) 

 

ʛʜʝ ʇʀ ï ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʥʘ ʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ 

ʧʘʨʘʤʝʪʨ ʚ ʪʝʢʫʱʝʤ ʨʝʞʠʤʝ (ʇ1), ʙʳʣ ʙʦʣʴʰʝ (ʟʥʘʢ ç+è) ʠʣʠ ʤʝʥʴʰʝ (ʟʥʘʢ ç-è) 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʨʘʤʝʪʨʘ ʚ ʧʝʨʚʦʤ ʨʝʞʠʤʝ; 

ʇ1 ʧʘʨʘʤʝʪʨ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ; 

ʇ ʧʘʨʘʤʝʪʨ ʪʝʢʫʱʝʛʦ ʨʝʞʠʤʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟ ʪʘʙʣʠʮ (5.1) ï (5.5), ʦʪʨʘʞʝʥʳ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ (5.1) ï (5.5). ʅʘ ʨʠʩʫʥʢʘʭ ʧʦʢʘʟʘʥ r ʟʥʘʯʝʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ.  

ʅʘ ʨʠʩʫʥʢʝ (5.1) ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʩʧʘʨʠʪʝʣʷ 

ʚ ʧʨʦʮʝʥʪʘʭ ʩʦ ʚʨʝʤʝʥʝʤ ʜʣʷ ʚʪʦʨʦʛʦ, ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʨʝʞʠʤʦʤ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʝʥʠʝ ʯʝʪʚʝʨʪʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʨʝʞʠʤʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʮʝʥʪ ʠʟʤʝʥʝʥʠʷ ʜʣʷ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʝʪʴʠʤ ʚʳʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ 

ʨʝʞʠʤʦʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʦʙʘʚʣʝʥʥʘʷ ʚ ʭʦʣʦʜʠʣʴʥʳʡ ʮʠʢʣ 

ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʤʦʱʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ 

ʫʚʝʣʠʯʠʣʘ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ ʠ ʩʥʠʟʠʣʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʟʘʪʨʘʪʳ ʥʘ ʨʘʙʦʪʫ ʢʦʤʧʨʝʩʩʦʨʘ. 

ʅʘ ʨʠʩʫʥʢʝ (5.2) ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʝʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʧʨʦʮʝʥʪʘʭ ʜʣʷ 

ʚʪʦʨʦʛʦ, ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʨʝʞʠʤʦʤ, ʘ ʪʘʢʞʝ 

ʤʝʞʜʫ ʯʝʪʚʝʨʪʳʤ ʠ ʪʨʝʪʴʠʤ ʨʝʞʠʤʦʤ. ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʝʪʴʠʤ 

ʚʳʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʨʝʞʠʤʘʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ 
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ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʭʦʣʦʜʠʣʴʥʳʡ ʮʠʢʣ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʤʦʱʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ 

ʫʚʝʣʠʯʠʣʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʦʪʜʘʚʘʪʴ ʪʝʧʣʦ. 

 

ʊʘʙʣʠʮʘ 5.1 ʀʟʤʝʥʝʥʠʝ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʥʪʘʭ 

ʇʨʦʮʝʥʪ ʫʣʫʯʰʝʥʠʝ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ Qo % 

ɺʨʝʤʷ  
1 

ʨʝʞʠʤ 

2 

ʨʝʞʠʤ 

3 

ʨʝʞʠʤ 

4 

ʨʝʞʠʤ 

ʇʀ % 

2 ï 1 

ʇʀ % 

3 ï 1 

ʇʀ % 

4 ï 1 

ʇʀ % 

4 ï 3 

11:00 6.67 6.80 4.48 5.92 + 1.91 - 48.88 - 12.67 + 24.32 

11:15 6.66 6.78 4.49 5.92 + 1.77 - 48.33 - 12.50 + 24.15 

11:30 6.65 6.78 4.48 5.90 + 1.92 - 48.44 - 12.71 + 24.07 

11:45 6.65 6.77 4.47 5.91 + 1.77 - 48.77 - 12.52 + 24.36 

12:00 6.64 6.76 4.47 5.89 + 1.77 - 48.54 - 12.73 + 24.11 

12:15 6.62 6.75 4.48 5.90 + 1.92 - 47.77 - 12.20 + 24.07 

12:30 6.63 6.75 4.47 5.87 + 1.78 - 48.32 - 12.95 + 23.85 

12:45 6.62 6.74 4.47 5.88 + 1.78 - 48.10 - 12.58 + 23.98 

13:00 6.61 6.74 4.46 5.86 + 1.93 - 48.20 - 12.80 + 23.89 

13:15 6.62 6.75 4.47 5.84 + 1.93 - 48.10 - 13.35 + 23.46 

13:30 6.61 6.73 4.46 5.82 + 1.78 - 48.20 - 13.7 + 23.37 

13:45 6.60 6.71 4.46 5.83 + 1.64 - 47.98 - 13.20 + 23.50 

14:00 6.59 6.69 4.45 5.81 + 1.49 - 48.09 - 13.42 + 23.41 

14:15 6.58 6.70 4.46 5.82 + 1.79 - 47.53 - 13.06 + 23.37 

14:30 6.59 6.71 4.45 5.84 + 1.64 - 48.09 - 12.84 + 23.80 

14:45 6.60 6.72 4.46 5.86 + 1.78 - 47.98 - 12.63 + 23.89 

15:00 6.59 6.72 4.45 5.85 + 1.93 - 48.09 - 12.65 + 23.93 

15:15 6.60 6.73 4.46 5.87 + 1.93 - 47.98 - 12.43 + 24.02 

15:30 6.61 6.74 4.47 5.88 + 1.93 - 47.87 - 12.41 + 23.98 

15:45 6.62 6.74 4.46 5.89 + 1.78 - 48.43 - 12.39 + 24.28 

16:00 6.63 6.76 4.47 5.89 + 1.92 - 48.32 - 12.56 + 24.11 
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ʊʘʙʣʠʮʘ 5.2 ʀʟʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʧʨʦʮʝʥʪʘʭ 

ʀʟʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ Q % 

ɺʨʝʤʷ 
1 

ʨʝʞʠʤ 

2 

ʨʝʞʠʤ 

3 

ʨʝʞʠʤ 

4 

ʨʝʞʠʤ 

ʇʀ % 2 

ï 1 

ʇʀ %  

3 ï 1 

ʇʀ %  

4 ï 1 

ʇʀ %  

4 ï 3 

11:00 7.83 7.97 5.32 6.79 1.76 -47.18 -15.32 21.65 

11:15 7.83 7.97 5.34 6.81 1.76 -46.63 -14.98 21.59 

11:30 7.83 7.98 5.33 6.79 1.88 -46.90 -15.32 21.50 

11:45 7.84 7.99 5.32 6.83 1.88 -47.37 -14.79 22.11 

12:00 7.85 7.99 5.31 6.80 1.75 -47.83 -15.44 21.91 

12:15 7.83 8.00 5.35 6.85 2.13 -46.36 -14.31 21.90 

12:30 7.87 8.02 5.33 6.82 1.87 -47.65 -15.40 21.85 

12:45 7.86 8.01 5.32 6.86 1.87 -47.74 -14.58 22.45 

13:00 7.88 8.01 5.32 6.84 1.62 -48.12 -15.20 22.22 

13:15 7.91 8.06 5.35 6.84 1.86 -47.85 -15.64 21.78 

13:30 7.92 8.04 5.33 6.84 1.49 -48.59 -15.79 22.08 

13:45 7.93 8.05 5.34 6.86 1.49 -48.50 -15.60 22.16 

14:00 7.93 8.04 5.33 6.84 1.37 -48.78 -15.94 22.08 

14:15 7.92 8.06 5.34 6.84 1.74 -48.31 -15.79 21.93 

14:30 7.93 8.07 5.33 6.86 1.73 -48.78 -15.60 22.30 

14:45 7.93 8.05 5.35 6.88 1.49 -48.22 -15.26 22.24 

15:00 7.89 8.02 5.32 6.86 1.62 -48.31 -15.01 22.45 

15:15 7.90 8.05 5.33 6.86 1.86 -48.22 -15.16 22.30 

15:30 7.90 8.05 5.35 6.87 1.86 -47.66 -14.99 22.13 

15:45 7.88 8.02 5.32 6.87 1.75 -48.12 -14.70 22.56 

16:00 7.88 8.04 5.33 6.86 1.99 -47.84 -14.87 22.30 
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ʊʘʙʣʠʮʘ 5.3 ʀʟʤʝʥʝʥʠʝ ʧʦʪʨʝʙʣʷʝʤʦʡ ʢʦʤʧʨʝʩʩʦʨʦʤ ʤʦʱʥʦʩʪʠ ʚ ʧʨʦʮʝʥʪʘʭ 

ʀʟʤʝʥʝʥʠʝ ʧʦʪʨʝʙʣʷʝʤʦʡ ʢʦʤʧʨʝʩʩʦʨʦʤ ʤʦʱʥʦʩʪʠ Nʵʣ % 

ɺʨʝʤʷ  
1 

ʨʝʞʠʤ 

2 

ʨʝʞʠʤ 

3 

ʨʝʞʠʤ 

4 

ʨʝʞʠʤ 

ʇʀ %  

2 ï 1 

ʇʀ % 3 

ï 1 

ʇʀ %  4 

ï 1 

ʇʀ %  4 

ï 3 

11:00 1.80 1.79 1.36 1.11 -0.56 -32.35 -62.16 -22.52 

11:15 1.79 1.78 1.38 1.11 -0.56 -29.71 -61.26 -24.32 

11:30 1.83 1.81 1.37 1.13 -1.10 -33.58 -61.95 -21.24 

11:45 1.84 1.82 1.39 1.15 -1.10 -32.37 -60.00 -20.87 

12:00 1.85 1.83 1.38 1.14 -1.09 -34.06 -62.28 -21.05 

12:15 1.88 1.85 1.39 1.15 -1.62 -35.25 -63.48 -20.87 

12:30 1.87 1.86 1.38 1.13 -0.54 -35.51 -65.49 -22.12 

12:45 1.86 1.84 1.4 1.17 -1.09 -32.86 -58.97 -19.66 

13:00 1.86 1.84 1.41 1.15 -1.09 -31.91 -61.74 -22.61 

13:15 1.87 1.85 1.43 1.15 -1.08 -30.77 -62.61 -24.35 

13:30 1.87 1.85 1.42 1.15 -1.08 -31.69 -62.61 -23.48 

13:45 1.87 1.86 1.44 1.15 -0.54 -29.86 -62.61 -25.22 

14:00 1.87 1.84 1.45 1.14 -1.63 -28.97 -64.04 -27.19 

14:15 1.86 1.84 1.43 1.17 -1.09 -30.07 -58.97 -22.22 

14:30 1.84 1.82 1.41 1.16 -1.10 -30.50 -58.62 -21.55 

14:45 1.87 1.85 1.4 1.16 -1.08 -33.57 -61.21 -20.69 

15:00 1.86 1.85 1.39 1.15 -0.54 -33.81 -61.74 -20.87 

15:15 1.84 1.81 1.38 1.14 -1.66 -33.33 -61.40 -21.05 

15:30 1.87 1.85 1.37 1.13 -1.08 -36.50 -65.49 -21.24 

15:45 1.84 1.83 1.38 1.14 -0.55 -33.33 -61.40 -21.05 

16:00 1.85 1.82 1.37 1.13 -1.65 -35.04 -63.72 -21.24 
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ʊʘʙʣʠʮʘ 5.4 ʀʟʤʝʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚ ʧʨʦʮʝʥʪʘʭ 

ʀʟʤʝʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ Ů % 

ɺʨʝʤʷ  
1 

ʨʝʞʠʤ 

2 

ʨʝʞʠʤ 

3 

ʨʝʞʠʤ 

4 

ʨʝʞʠʤ 

ʇʀ %  

2 ï 1 

ʇʀ %  

3 ï 1 

ʇʀ %  4 

ï 1 

ʇʀ %  4 

ï 3 

11:00 5.75 5.95 5.32 9.42 3.36 -8.08 38.96 43.52 

11:15 5.68 5.82 5.30 9.35 2.41 -7.17 39.25 43.32 

11:30 5.65 5.78 5.30 9.25 2.25 -6.60 38.92 42.70 

11:45 5.59 5.67 5.26 9.32 1.41 -6.27 40.02 43.56 

12:00 5.52 5.60 5.35 9.33 1.43 -3.18 40.84 42.66 

12:15 5.47 5.53 5.19 9.27 1.08 -5.39 40.99 44.01 

12:30 5.35 5.44 5.17 9.29 1.65 -3.48 42.41 44.35 

12:45 5.33 5.42 5.25 9.26 1.66 -1.52 42.44 43.30 

13:00 5.21 5.43 5.16 9.17 4.05 -0.97 43.18 43.73 

13:15 5.12 5.27 5.10 9.21 2.85 -0.39 44.41 44.63 

13:30 5.04 5.24 5.14 9.27 3.82 1.95 45.63 44.55 

13:45 4.95 5.12 5.05 9.22 3.32 1.98 46.31 45.23 

14:00 4.93 5.04 5.06 9.09 2.18 2.57 45.76 44.33 

14:15 4.91 5.00 5.08 9.12 1.80 3.35 46.16 44.30 

14:30 4.91 5.01 5.06 9.12 2.00 2.96 46.16 44.52 

14:45 4.95 5.13 5.04 9.13 3.51 1.79 45.78 44.80 

15:00 5.05 5.24 5.12 9.15 3.63 1.37 44.81 44.04 

15:15 5.08 5.17 5.13 9.23 1.74 0.97 44.96 44.42 

15:30 5.14 5.22 5.10 9.29 1.53 -0.78 44.67 45.10 

15:45 5.27 5.36 5.18 9.32 1.68 -1.74 43.45 44.42 

16:00 5.30 5.38 5.20 9.36 1.49 -1.92 43.38 44.44 
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ʊʘʙʣʠʮʘ 5.5 ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʨʦʮʝʥʪʘʭ 

ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ EER % 

ɺʨʝʤʷ  
1 

ʨʝʞʠʤ 

2 

ʨʝʞʠʤ 

3 

ʨʝʞʠʤ 

4 

ʨʝʞʠʤ 

ʇʀ %  

2 ï 1 

ʇʀ %  3 

ï 1 

ʇʀ %  4 

ï 1 

ʇʀ %  4 

ï 3 

11:00 12.6 13 11.24 18.2 3.08 -12.10 30.77 38.24 

11:15 12.7 13 11.1 18.2 2.31 -14.41 30.22 39.01 

11:30 12.4 12.8 11.16 17.8 3.13 -11.11 30.34 37.30 

11:45 12.3 12.7 10.97 17.5 3.15 -12.12 29.71 37.31 

12:00 12.2 12.6 11.05 17.6 3.17 -10.41 30.68 37.22 

12:15 12 12.4 11 17.5 3.23 -9.09 31.43 37.14 

12:30 12.1 12.4 11.05 17.7 2.42 -9.50 31.64 37.57 

12:45 12.1 12.5 10.89 17.1 3.20 -11.11 29.24 36.32 

13:00 12.1 12.5 10.79 17.4 3.20 -12.14 30.46 37.99 

13:15 12.1 12.4 10.66 17.3 2.42 -13.51 30.06 38.38 

13:30 12 12.4 10.71 17.2 3.23 -12.04 30.23 37.73 

13:45 12 12.3 10.57 17.3 2.44 -13.53 30.64 38.90 

14:00 12 12.4 10.92 17.4 3.23 -9.89 31.03 37.24 

14:15 12.1 12.4 10.64 17 2.42 -13.72 28.82 37.41 

14:30 12.3 12.6 10.92 17.2 2.38 -12.64 28.49 36.51 

14:45 12 12.4 10.87 17.2 3.23 -10.40 30.23 36.80 

15:00 12.1 12.4 10.92 17.3 2.42 -10.81 30.06 36.88 

15:15 12.4 12.7 11.03 17.5 2.36 -12.42 29.14 36.97 

15:30 12 12.4 11.13 17.7 3.23 -7.82 32.20 37.12 

15:45 12.3 12.5 11.03 17.6 1.60 -11.51 30.11 37.33 

16:00 12.2 12.7 11.13 17.8 3.94 -9.61 31.46 37.47 
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ʈʠʩ. 5.1. ʀʟʤʝʥʝʥʠʝ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʩʧʘʨʠʪʝʣʷ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʚ 

ʧʨʦʮʝʥʪʘʭ 

 

 

ʈʠʩ. 5.2. ʀʟʤʝʥʝʥʠʝ ʝʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʚ ʧʨʦʮʝʥʪʘʭ 
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ʅʘ ʨʠʩʫʥʢʝ (5.3) ʧʨʝʜʩʪʘʚʣʝʥ rʟʥʘʯʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ 

ʢʦʤʧʨʝʩʩʦʨʦʤ ʚ ʧʨʦʮʝʥʪʘʭ ʜʣʷ ʚʪʦʨʦʛʦ, ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʨʝʞʠʤʦʤ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʯʝʪʚʝʨʪʳʤ ʠ ʪʨʝʪʴʠʤ ʨʝʞʠʤʘʤʠ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʨʦʚʝʥʴ ɻʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʤʝʥʴʰʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʪʨʝʙʣʷʝʤʘʷ 

ʵʥʝʨʛʠʷ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ. ʇʨʠʯʠʥʘ, ʵʪʦʛʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ ʩʥʠʟʠʣʦ ʟʘʪʨʘʪʳ ʥʘ 

ʨʘʙʦʪʫ ʢʦʤʧʨʝʩʩʦʨʘ. 

 

 

ʈʠʩ. 5.3. ʀʟʤʝʥʝʥʠʝ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʦʤ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʚ 

ʧʨʦʮʝʥʪʘʭ 

 

ʅʘ ʨʠʩʫʥʢʝ (5.4) ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚ 

ʧʨʦʮʝʥʪʘʭ ʜʣʷ ʚʪʦʨʦʛʦ, ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ 

ʨʝʞʠʤʦʤ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʯʝʪʚʝʨʪʳʤ ʠ ʪʨʝʪʴʠʤ ʨʝʞʠʤʘʤʠ. ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʚʳʤ ʨʝʞʠʤʦʤ ʩʦʩʪʘʚʣʷʝʪ 45,76 %. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 
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ʧʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʤʦʱʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʪʝʧʣʘ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. 

ʅʘ ʨʠʩʫʥʢʝ (5.5) ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʨʦʮʝʥʪʘʭ ʜʣʷ ʚʪʦʨʦʛʦ, ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʨʝʞʠʤʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʨʝʞʠʤʦʤ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʯʝʪʚʝʨʪʳʤ ʠ ʪʨʝʪʴʠʤ ʨʝʞʠʤʦʤ. 

ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʯʝʪʚʝʨʪʦʤ 

ʨʝʞʠʤʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʠ ʪʨʝʪʴʠʤ ʨʝʞʠʤʘʤʠ ʣʫʯʰʝ, ʯʝʤ ʚʦ ʚʪʦʨʦʤ ʠ 

ʪʨʝʪʴʝʤ ʨʝʞʠʤʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʧʦʪʨʝʙʣʷʝʪ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʤʦʱʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. 

 

 

ʈʠʩ. 5.4. ʀʟʤʝʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʚ ʧʨʦʮʝʥʪʘʭ 
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ʈʠʩ. 5.5. ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʚ 

ʧʨʦʮʝʥʪʘʭ 

 

5.1.2. ʋʣʫʯʰʝʥʠʝ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʤʦʱʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ, 

ʤʦʱʥʦʩʪʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʇʨʦʮʝʥʪ ʫʣʫʯʰʝʥʠʷ (ʇ.ʋ) (ʪʘʙʣʠʮʘ 5.6.) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʘʚʥʝʥʠʝ 

ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩ ʦʩʪʘʣʴʥʳʤʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1- ʇʨʦʮʝʥʪ ʫʣʫʯʰʝʥʠ ̫ʷʚʣʷʝʪʩʷ ʦʪʥʦh ʝʥʠʝʤ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʦʤ ʚ ʧʝʨʚʦʤ 

ʨʝʞʠʤʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʙʦʪʦʡ ʩʠʩʪʝʤ rʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ. 

2- ʇʨʦʮʝʥʪ ʫʣʫʯʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʦʤ ʚ ʧʝʨʚʦʤ 

ʨʝʞʠʤʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʙʦʪʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʪʨʝʪʴʝʤ ʨʝʞʠʤʝ. 

3- ʇʨʦʮʝʥʪ ʫʣʫʯʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʦʤ ʚ ʧʝʨʚʦʤ 

ʨʝʞʠʤʝ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʙʦʪʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʯʝʪʚʝʨʪʦʤ. 

4- ʇʨʦʮʝʥʪ ʜʦʩʪʠʛʥʫʪʦʛʦ ʫʣʫʯʰʝʥʠʷ ʪʝʧʣʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʥʦh ʝʥʠʝʤ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʦʤ ʚ ʪʨʝʪʴʝʤ 
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ʨʝʞʠʤʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʯʝʪʚʝʨʪʦʤ 

ʨʝʞʠʤʝ. 

ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʫʨʘʚʥʝʥʠʶ (5.2) 

 

Ȣ̃̔Ȣ
˜

˜
 ρ ρzππ                          (5.2) 

 

 

ʛʜʝ ʇ.ʫ. ï ʧʨʦʮʝʥʪ ʫʣʫʯʰʝʥʠʝ ʵʪʦ ʚʝʣʠʯʠʥʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʥʘ ʩʢʦʣʴʢʦ 

ʧʨʦʮʝʥʪʦʚ ʧʘʨʘʤʝʪʨ ʚ ʪʝʢʫʱʝʤ ʨʝʞʠʤʝ,ʙʳʣ ʙʦʣʴʰʝ (ʟʥʘʢ ç+è) ʠʣʠ ʤʝʥʴʰʝ (ʟʥʘʢ 

ç-è) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʧʝʨʚʦʤ ʨʝʞʠʤʝ; 

ʇ1 ʧʘʨʘʤʝʪʨ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ; 

ʇ ʧʘʨʘʤʝʪʨ ʪʝʢʫʱʝʛʦ ʨʝʞʠʤʘ. 

ɺ ʪʘʙʣʠʮʝ ˉ 5.6 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʬʦʨʤʫʣʝ (5.2) 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ Qo, ʤʦʱʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ Q, ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʤʦʱʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʦʤ Nʵʣ ʚ ʢɺʪ, ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ắ, 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ EER, ʧʨʠ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ: 

 

ʊʘʙʣʠʮʘ 5.6. ʇʦʢʘʟʘʪʝʣʠ ʧʘʨʘʤʝʪʨʦʚ ʚ 14:00 ʯʘʩʦʚ 

ʇʘʨʘʤʝʪʨʳ 
1 

ʨʝʞʠʤ 

2 

ʨʝʞʠʤ 

3 

ʨʝʞʠʤ 

4 

ʨʝʞʠʤ 

ʇ.ʋ. % 

1-2 

ʇ.ʋ. % 

1-3 

ʇ.ʋ. % 

1-4 

ʇ.ʋ. % 

3-4 

Qo ʢɺʪ 6,59 6,69 4,45 5,81 + 1,52 - 32,47 - 11,83 + 30,56 

Q ʢɺʪ 7,93 8,04 5,33 6,84 +1,39 - 32,78 -13,74 + 28,33 

Nʵʣ ʢɺʪ 1,87 1,84 1,45 1,14 - 1,60 - 22,46 - 39,04 - 21,38 

Ў 4,93 5,04 5,06 9,09 + 2,23 + 2,64 + 84,4 + 79,64 

EER 12 12,4 10,92 17,4 + 3,33 - 9 + 45 + 59,34 
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5.2 ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ɹʘʛʜʘʜ 

 

ʕʢʩʧʝʨʠʤʝʥʪʳ, ʩʨʘʚʥʠʚʘʶʱʠʝ ʯʝʪʳʨʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ 

ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʚʤʝʱʝʥʠʝ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 64%. 

ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʘ ʤʠʥʠʩʪʝʨʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ ʀʨʘʢʘ (ʇʨʠʣʦʞʝʥʠʝ 1), ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʠʩʪʝʤʘʤʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʚ ʛʦʨʦʜʝ ɹʘʛʜʘʜ ʩʦʩʪʘʚʣʷʝʪ 51.1% ʦʪ 

ʚʩʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʉʨʝʜʥʷʷ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʛ. ɹʘʛʜʘʜʝ ʣʝʪʦʤ - 8160 ʄɺʪ/ʯ 

ʕʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʩʠʩʪʝʤʘʤʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

ʣʝʪʦʤ: 

 

Nʵʣ = 8 160 ʄɺʪ/ʯ * 51.1% = 4 170 ʄɺʪ/ʯ 

 

ʇʨʦʮʝʩʩ ʠʥʪʝʛʨʘʮʠʠ ʩʦʣʥʝʯʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩ ʩʠʩʪʝʤʘʤʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩʥʠʟʠʪ ʥʘ 64% ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʅʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʛʠʙʨʠʜʥʳʭ 

ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʛ. ɹʘʛʜʘʜʝ ʩʦʩʪʘʚʠʪ: 

 

Nʵʣ1 = Nʵʣ * (1 ï 0,64%) 

= 4 170 ʄɺʪ/ʯ * (1 ï 0,64%) = 1 501 ʄɺʪ/ʯ 
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5.3 ʆʮʝʥʢʘ ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʠ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘʭ ʚ ʛʦʨʦʜʝ ɹʘʛʜʘʜ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ 

 

ʀʟ-ʟʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʨʘʙʦʪʢʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ʊʕʎ ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, 

ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʫ ʤʠʥʠʩʪʝʨʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʀʨʘʢʘ (ʧʨʠʣʦʞʝʥʠʝ 1) ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ, ʧʦʪʨʝʙʣʷʝʤʦʝ ʥʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʚ ʛʦʨʦʜʝ ɹʘʛʜʘʜ, ʩʦʩʪʘʚʣʷʝʪ 30% ʦʪ ʧʦʪʨʝʙʣʝʥʠʷ ʀʨʘʢʘ (ʪʘʙʣʠʮʘ 

5.7). 

ʊʘʙʣʠʮʘ 5.7 ʇʦʪʨʝʙʣʝʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ ʪ.ʫ.ʪ/ʯ ʥʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʀʨʘʢʘ 

 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ 

ʨʘʩʭʦʜ 

ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ (ʪ.ʫ.ʪ./ʯ) 

ʨʘʩʭʦʜ 

ʤʘʟʫʪʘ 

(ʪ.ʫ.ʪ./ʯ) 

ʨʘʩʭʦʜ 

ʩʳʨʦʡ 

ʥʝʬʪʠ 

(ʪ.ʫ.ʪ./ʯ) 

ʨʘʩʭʦʜ 

ʤʘʟʫʪʘ + 

ʩʳʨʦʡ 

ʥʝʬʪʠ 

(ʪ.ʫ.ʪ./ʯ) 

ʦʙʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚ ʀʨʘʢʝ 4838  893  1176  2070  

ʜʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ 

ʛʦʨʦʜʘ ɹʘʛʜʘʜʘ ʩʦʩʪʘʚʣʷʝʪ 

30% ʦʪ ʦʙʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

1451 58,8  74,4  133,5 

ʊʦʧʣʠʚʦ, ʧʦʪʨʝʙʣʷʝʤʦʝ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ 

ʛ. ɹʘʛʜʘʜʝ, ʩʦʩʪʘʚʣʷʝʪ 51.1% 

ʦʪ ʚʩʝʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

741,5 

 
30  38,02,9 68,2  

ʇʦʪʨʝʙʣʝʥʠʝ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʛ. 

ɹʘʛʜʘʜ 

266,94 10,8 16,45 24,55 

 

ɻʦʨʦʜ ɹʘʛʜʘʜ ʧʦʪʨʝʙʣʷʝʪ ʦʢʦʣʦ 30% ʦʪ ʦʙʱʝʛʦ ʪʦʧʣʠʚʘ ʚ ʀʨʘʢʝ, ʚʢʣʶʯʘʷ 

51.1 ʧʨʦʮʝʥʪ, ʧʦʪʨʝʙʣʷʝʤʳʭ ʜʣʷ ʨʘʙʦʪʳ ʢʦʥʜʠʮʠʦʥʝʨʦʚ. 
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ʇʦʪʨʝʙʣʝʥʠʝ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘʤʠ ʚ ʛʦʨʦʜʝ ɹʘʛʜʘʜ. 

ɺ ɹʘʛʜʘʜʝ ʦʢʦʣʦ 13 000 ʯʘʩʪʥʳʭ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʚ ʧʦʪʨʝʙʣʷʶʱʠʭ ʪʦʧʣʠʚʦ 

20ï35 ʣ/ʢɺɸ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ [24, 138]. ʀʥʪʝʛʨʘʮʠʷ ʩʦʣʥʝʯʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩ 

ʩʠʩʪʝʤʘʤʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʪ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʥʘ 64% ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʦʪʢʘʟʘ 

ʦʪ ʤʝʩʪʥʳʭ ʜʠʟʝʣʴʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ, ʯʪʦ ʦʟʥʘʯʘʝʪ 100% ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʥʘ ʚʳʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʥʠʭ. 

 

5.4 ʆʮʝʥʢʘ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʚ ʛʦʨʦʜʝ ɹʘʛʜʘʜ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

 

ʋʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʩʚʷʟʘʥʦ ʩ 

ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʙʦʪʦʡ ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʠ ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʀʨʘʢ ʚʳʙʨʘʩʳʚʘʝʪ ʙʦʣʴʰʝ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʯʝʤ ʚ 1990 ʛ. ɺ 2018 ʛ. ʆʥ 

ʚʳʙʨʦʩʠʣ 351,25 ʤʣʥ. ʪʦʥʥ [139]. ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʫʤʝʥʴʰʘʝʪ 

ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʅʘ ʨʠʩʫʥʢʝ (5.6) ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʚʳʙʨʦʩʦʚ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʀʨʘʢʝ 

[140]. ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʘ ʤʠʥʠʩʪʝʨʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʀʨʘʢʘ ʥʘ ʛʦʨʦʜ ɹʘʛʜʘʜ ʧʨʠʭʦʜʠʪʩʷ 30% ʚʳʙʨʦʩʦʚ ʦʪ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚʩʝʛʦ ʀʨʘʢʘ. 
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ʈʠʩ. 5.6. ɺr ʙʨʦʩ rʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʀʨʘʢʝ ʩ 2011 ʧʦ 2020 ʛʦʜ (ʚ 

ʛʨʘʤʤʘʭ ʵʢʚʠʚʘʣʝʥʪʘ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʥʘ ʢʠʣʦʚʘʪʪ-ʯʘʩ) [140] 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʙʨʦʩʦʚ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ɹʘʛʜʘʜ: 

 

517,75 ppm * 0.3 = 155,325 ppm 

 

ɺʳʙʨʦʩʳ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʨʘʙʦʪʳ ʢʦʥʜʠʮʠʦʥʝʨʦʚ ʚ 

ʛ.ɹʘʛʜʘʜʝ: 

155,325 ppm * 0.511 = 79,4 ppm 

 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʩʦʚ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ: 

 

79,4 ppm * 0.36 = 28,6 ppm 

ʀʥʪʝʛʨʘʮʠʷ ʩʦʣʥʝʯʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩ ʩʠʩʪʝʤʘʤʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʧʘʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘʭ, ʘ ʵʪʦ ʦʟʥʘʯʘʝʪ 100% ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʤʝʩʪʥʳʤʠ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘʤʠ ʠ ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʚ ʪʘʙʣʠʮʝ 5.7. 
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ɺ ʊʘʙʣʠʮʝ 5.8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʳʙʨʘʩʳʚʘʝʤʳʭ 

ʛʘʟʦʚ ʤʝʩʪʥʳʤʠ ʜʠʟʝʣʴʥʳʤʠ-ʛʝʥʝʨʘʪʦʨʘʤʠ ʛ. ɹʘʛʜʘʜʘ ʚ ʘʚʛʫʩʪʝ ʠ ʦʢʪʷʙʨʝ. 

ɼʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʦʚ ʦʪ ʥʝʙʦʣʴʰʠʭ ʜʠʟʝʣʴʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʧʦʢʘʟʘʥʳ 

ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ, ʘ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʥʳ ʚ ʜʚʫʭ ʥʠʞʥʠʭ 

ʩʪʨʦʢʘʭ [138]. 

 

ʊʘʙʣʠʮʘ 5.8 ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʛʘʟʦʚ ʦʪ 

ʤʝʩʪʥʳʭ ʜʠʟʝʣʴ - ʛʝʥʝʨʘʪʦʨʦʚ [138]. 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʯʘʩʦʚʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, 

ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘʤʠ, 

ʩʦʛʣʘʩʥʦ ʀʨʘʢʩʢʦʤʫ ʩʪʘʥʜʘʨʪʫ 

CO 

ppm 

NOX 

ppm 

SO2 

ppm 
H2S ppm 

TSP 

ppm 

0.26 0.05 0.14 0.005 - 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʚʳʙʨʦʩʦʚ ʦʪ 

ʤʝʩʪʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ 

ɺ ʘʚʛʫʩʪʝ 4.25 5.98 3.40 ʅʝ 

ʠʟʤʝʨʷʝʪʩʷ 

0.48 

ɺ ʦʢʪʷʙʨʝ 2.95 3.90 2.44 0.32 

 

5.5 ʐʫʤ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʨʘʙʦʪʝ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʚ 

 

ɼʠʟʝʣʴʥʳʝ ʛʝʥʝʨʘʪʦʨʳ, ʩʦʟʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʰʫʤ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʩ ʥʠʭ 

ʩʥʠʤʘʶʪʩʷ ʦʛʨʘʞʜʝʥʠʷ ʠ ʥʘʚʝʩʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʭʣʘʞʜʝʥʠʷ. ʉʦʛʣʘʩʥʦ çɿʘʢʦʥʫ ʦ 

ʢʦʥʪʨʦʣʝ ʥʘʜ ʰʫʤʦʤè ʀʨʘʢʘ ʦʪ 2015 ʛʦʜʘ [41, 138], ʧʨʝʜʝʣʴʥʳʝ ʫʨʦʚʥʠ ʰʫʤʘ ʚ 

ʞʠʣʳʭ ʨʘʡʦʥʘʭ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: ʦʪ 55 ʜʦ 60 ʜɹɸ ʜʥʝʤ 

ʠ 45ï50 ʜɹɸ ʥʦʯʴʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʰʫʤʘ (ʥʘʧʨʠʤʝʨ, ʤʝʩʪʥʳʝ 

ʨʝʤʝʩʣʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ). ʂʦʥʢʨʝʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʰʫʤ, 

ʧʨʦʠʟʚʦʜʠʤʳʡ ʩʦʩʝʜʥʠʤʠ ʜʠʟʝʣʴʥʳʤʠ ʛʝʥʝʨʘʪʦʨʘʤʠ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʰʫʤʘ ʩʦʩʝʜʥʠʭ ʜʠʟʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.8 [23, 138]. 
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ʊʘʙʣʠʮʘ 5.8. ʋʨʦʚʝʥʴ ʰʫʤʘ ʩʦʩʝʜʥʠʭ ʜʠʟʝʣʝʡ [138]. 

ʄʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

(ʜɹɸ) ʥʘ ʨʘʩʩʪʦʷʥʠʠ (ʤ) 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

(ʜɹɸ) ʥʘ ʨʘʩʩʪʦʷʥʠʠ (ʤ) 

ʇʨʠʤʝʯʘʥʠʷ 

63,1 dBA ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

10 ʤ ʩ ʢʦʨʧʫʩʦʤ 

89,2 dBA ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

10 ʤ ʙʝʟ ʢʦʨʧʫʩʘ 

ʈʘʟʤʝʨ ʛʝʥʝʨʘʪʦʨʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʥʝ ʫʢʘʟʘʥ 

74,86 dBA ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 50 ʤ 

98,91 dBA ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

5 ʤ 

ʉʦʩʪʦʷʥʠʝ ʢʦʨʧʫʩʘ 

ʥʝʜʦʩʪʫʧʥʦ 

69 dBA ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

15 ʤ 

103 dBA ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 

ʤ 

ʅʠ ʢʦʣʠʯʝʩʪʚʦ, ʥʠ ʥʦʤʠʥʘʣ, 

ʥʠ ʩʦʩʪʦʷʥʠʝ ʢʦʨʧʫʩʘ 

ʦʪʩʫʪʩʪʚʫʶʪ. 

63ï65 dBA ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 50 ʤ 

105ï109 dBA ʥʘ ʤʝʩʪʝ 

ʛʝʥʝʨʘʪʦʨʘ 

ʂʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʪʦʨʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʤʦʱʥʦʩʪʴʶ 250 

ʢɺɸ ʦʪʩʫʪʩʪʚʫʝʪ. ɺʩʝ 

ʘʛʨʝʛʘʪʳ ʙʝʟ ʢʦʨʧʫʩʦʚ 

 

5.6 ʊʘʨʠʬ, ʦʧʣʘʯʠʚʘʝʤʳʡ ʧʦʪʨʝʙʠʪʝʣʝʤ ʟʘ ʵʣʝʢʪʨʠʯʝʩʢʫ  ʁʵʥʝʨʛʠ ʁ

 

ɺ ʊʘʙʣʠʮʝ 5.9 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʨʠʬʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʌʝʜʝʨʘʣʴʥʳʤ ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʩʝʥʪʷʙʨʝ 2020 ʛʦʜʘ [41, 138]. 

 

ʊʘʙʣʠʮʘ 5.9. ʊʘʨʠʬʳ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ 

ʊʠʧ ʢʣʠʝʥʪʘ ʇʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ (ʢɺʪʯ) ʚ ʤʝʩʷʮ ʊʘʨʠʬ ($/ʢɺʪʯ) 

ɾʠʣʦʡ 

1ï1500 0.83 

1501ï3000 2.92 

3001ï4000 6.67 

ʙʦʣʝʝ ʯʝʤ 4001 10.00 

 

5.7. ʊʘʨʠʬʳ ʥʘ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʳ 

 

ɽʞʝʤʝʩʷʯʥʳʝ ʪʘʨʠʬʳ ʥʘ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ (ʪʘʙʣ. 5.10). 

ʉʪʘʥʜʘʨʪʥʳʝ ʪʘʨʠʬʳ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʤʝʩʪʥʳʤʠ 

ʢʦʤʧʘʥʠʷʤʠ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦ ʚʩʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʧʨʠ ʵʪʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʫʩʣʫʛʘ ʧʨʝʤʠʫʤ-ʢʣʘʩʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʢʨʫʛʣʦʩʫʪʦʯʥʦʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ. 
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ʊʘʙʣʠʮʘ 5.10 ɽʞʝʤʝʩʷʯʥʳʝ ʪʘʨʠʬʳ ʜʣʷ ʨʘʡʦʥʥʳʭ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʚ [138]. 

ʊʠʧ ʪʘʨʠʬʘ ʃʝʪʦ 

ɺʝʩʥʘ 

ʠ 

ʦʩʝʥʴ 

ɿʠʤʘ 

ʉʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ 

ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ 

(ʮʝʥʪʳ $/ʣʠʪʨ) 

ʉʪʘʥʜʘʨʪʥʳʡ 

ʊʘʨʠʬʳ (ʜʦʣʣʘʨʳ 

$/ʘʤʧʝʨ) 
10 7.5 5 

34 

ʏʘʩʳ ʨʘʙʦʪʳ ʚ ʜʝʥʴ 10 3 ï 10  

ʇʨʝʤʠʫʤ 

ʊʘʨʠʬʳ (ʜʦʣʣʘʨʳ 

$/ʘʤʧʝʨ) 
21 12.5  

59 

ʏʘʩʳ ʨʘʙʦʪʳ ʚ ʜʝʥʴ 24 

 

 

5.8 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 

 

ʇʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʩʪʝʥʜʝ ʩ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʦʡ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ɹʘʛʜʘʜʘ. 

ɺʳʧʦʣʥʝʥʦ ʩʨʘʚʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʝʝ ʨʘʙʦʪʳ ʩ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ.  

ʉʠʥʪʝʟ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʩ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩʥʠʟʠʣ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʢʦʤʧʨʝʩʩʦʨʦʤ ʠ ʧʦʚʳʩʠʣ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ.  

ʆʧʨʝʜʝʣʝʥʳ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʠʭ ʪʝʣ ʩʠʩʪʝʤʳ ʚ 

ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʢʘʭ ʮʠʢʣʘ ʜʣʷ ʯʝʪʳʨʝʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ: 

1. ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ 

ʤʦʱʥʦʩʪʴʶ 7,034 ʢɺʪ;  

2. ʛʠʙʨʠʜʥʦʛʦ ʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ ʩ ʢʦʤʧʨʝʩʩʦʨʦʤ 

ʤʦʱʥʦʩʪʴʶ 7,034 ʢɺʪ; 

3. ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ ʩ ʫʤʝʥʴʰʝʥʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʢʦʤʧʨʝʩʩʦʨʘ ʜʦ 4,44 ʢɺʪ; 
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4. ʛʠʙʨʠʜʥʦʛʦ ʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ, ʩ ʫʤʝʥʴʰʝʥʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʢʦʤʧʨʝʩʩʦʨʘ ʜʦ 4,44 ʢɺʪ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʥʠʟʠʣʦʩʴ ʥʘ 64%, ʘ ʭʦʣʦʜʠʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ Ů ʩʦʩʪʘʚʠʣ 9,09 ʚʤʝʩʪʦ ʠʩʭʦʜʥʦʛʦ 4,93. 

ʀʟ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ 

ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛ. ɹʘʛʜʘʜ, ʩʥʠʟʠʪ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ 4170 ʄɺʪ/ʯ ʜʦ 1501 ʄɺʪ/ʯ., ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʥʘʜʝʞʥʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʠʩʢʣʶʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʝʩʪʥʳʭ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʚ. 

ʉʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʘʤʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʛ. ɹʘʛʜʘʜʘ ʥʘ 563 ʪ.ʫ.ʪ./ʯ (478,6 ʪ.ʫ.ʪ/ʯ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, 19,8 

ʪ.ʫ.ʪ/ʯ ʤʘʟʫʪʘ, 21,57 ʪ.ʫ.ʪ /ʯ ʩʳʨʦʡ ʥʝʬʪʠ ʠ  43,65 ʪ.ʫ.ʪ/ʯ ʤʘʟʫʪʘ + ʩʳʨʦʡ ʥʝʬʪʠ), 

ʠʩʢʣʶʯʠʪ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʤʝʩʪʥʳʝ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʳ. 

ʉʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʠ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘʭ ʦʢʘʞʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʳʙʨʦʩʳ 

ʚʨʝʜʥʳʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʦʪ 79,4 ppm ʜʦ 28,6 ppm. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʦʪʢʘʟʘ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʜʠʟʝʣʴ-

ʛʝʥʝʨʘʪʦʨʦʚ ʙʫʜʝʪ ʫʤʝʥʴʰʝʥʠʝ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪ ʠʭ ʨʘʙʦʪʳ, ʫʣʫʯʰʝʥʠʝ 

ʵʩʪʝʪʠʯʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʥʝ ʪʦʣʴʢʦ 

ʦʙʝʩʧʝʯʠʪ ʵʢʦʥʦʤʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʧʦʚʳʩʠʪ ʥʘʜʝʞʥʦʩʪʴ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʥʦ ʠ ʩʥʠʟʠʪ ʨʘʩʭʦʜ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, 

ʫʤʝʥʴʰʠʪ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ ʫʩʪʨʘʥʠʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʚ. 

ɼʣʷ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʧʨʦʠʟʦʡʜʝʪ ʩʥʠʞʝʥʠʝ ʝʞʝʤʝʩʷʯʥʦʡ ʧʣʘʪʳ ʧʨʠʤʝʨʥʦ ʥʘ 

82% ʟʘ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʭʦʜʦʚ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ 

ʜʠʟʝʣ-ɹʛʝʥʝʨʘʪʦʨʦʚ.  
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ɿɸʂʃʖʏɽʅʀɽ 

 

ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʳʨʘʙʦʪʘʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʀʨʘʢʝ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ 

ʨʘʙʦʪʫ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʏʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʢʦʥʜʠʮʠʦʥʝʨʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʠʤ ʧʨʦʙʣʝʤʘʤ: 

1. ʩʙʦʷʤ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ (ʧʝʨʝʨʳʚʳ ʜʦʩʪʠʛʘʶʪ 16 ʯʘʩʦʚ ʚ ʩʫʪʢʠ); 

2. ʥʘʩʝʣʝʥʠʝ ʚʳʥʫʞʜʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʩʪʥʳʝ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʳ, 

ʧʦʪʨʝʙʣʷʶʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ; 

3. ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʚʳʙʨʦʩʦʚ ʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʚʣʠʷʝʪ ʥʘ ʞʠʚʳʝ ʩʫʱʝʩʪʚʘ, ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʟʦʥʦʚʳʡ ʩʣʦʡ, ʘ ʪʘʢʞʝ 

ʫʩʠʣʠʚʘʝʪ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ; 

4. ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʞʝʤʝʩʷʯʥʘʷ ʧʣʘʪʘ ʜʦʤʦʭʦʟʷʡʩʪʚ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ; 

5. ʚʟʠʤʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘ ̫ʧʣʘʪʘ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ. 

ʈʘʟʨʘʙʦʪʢʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʵʥʝʨʛʦʩʠʩʪʝʤʫ ʚ ʞʘʨʢʠʡ ʧʝʨʠʦʜ ʛʦʜʘ, ʫʩʪʨʘʥʠʪʴ 

ʧʝʨʝʙʦʠ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ, ʫʤʝʥʴʰʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʮʠʢʣʳ. ʆʧʨʝʜʝʣʝʥʳ 

ʧʘʨʘʤʝʪʨʳ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ.  

ʉʠʩʪʝʤʘ ʠʩʩʣʝʜʦʚʘʥʘ ʚ ʯʝʪʳʨʝʭ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ: ʜʚʘ ʩ ʩʦʣʥʝʯʥʳʤ 

ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠ ʜʚʘ ʙʝʟ ʥʝʛʦ: 

¶ ʧʝʨʚʳʡ ʨʝʞʠʤ - ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʩ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 7,034 ʢɺʪ;  

¶ ʚʪʦʨʦʡ - ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʮʠʢʣʘ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 7034 ʢɺʪ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ;  

¶ ʪʨʝʪʠʡ ʨʝʞʠʤ - ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʩ ʟʘʤʝʥʦʡ ʢʦʤʧʨʝʩʩʦʨʘ ʥʘ ʢʦʤʧʨʝʩʩʦʨ ʤʝʥʴʰʝʡ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

4,44 ʢɺʪ;  

¶ ʯʝʪʚʝʨʪʳʡ ʨʝʞʠʤ - ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʠʢʣʘ ʩ ʩʦʣʥʝʯʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠ ʢʦʤʧʨʝʩʩʦʨʦʤ 4,44 ʢɺʪ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ʀʥʪʝʛʨʘʮʠʷ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʯʘʩʪʠ ʩʣʝʜʫʶʱʝʡ ʟʘ ʢʦʤʧʨʝʩʩʦʨʦʤ ʚ 

ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʦʤ ʭʦʣʦʜʠʣʴʥʦʤ ʮʠʢʣʘ ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

1- ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʜʦʙʘʚʣʷʝʤʘʷ ʚ ʛʠʙʨʠʜʥʫʶ ʩʠʩʪʝʤʫ ʦʪ ʩʦʣʥʝʯʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʯʝʨʝʟ ʟʤʝʝʚʠʢ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʚ ʙʘʢʝ-ʘʢʢʫʤʫʣʷʪʦʨʝ, 

ʧʦʚʳʰʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʜʘʚʣʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ ʧʝʨʝʜ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ 

ʢʦʥʜʝʥʩʘʪʦʨ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʢʦʥʜʝʥʩʘʮʠʠ 

ʞʠʜʢʦʩʪʠ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʪʨʝʪʷʭ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʩ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʦʡ 

ʣʫʯʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʨʝʞʠʤʘʭ. 

2- ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʭʣʘʜʘʛʝʥʪʘ ʚ ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʚ ʞʠʜʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʧʘʜʘʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʜʢʦʩʪʠ ʚ ʟʤʝʝʚʠʢ 

ʠʩʧʘʨʠʪʝʣʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʘ ʠ 

ʧʦʚʳʰʘʝʪ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ ʟʘ ʩʯʝʪ ʧʦʛʣʦʱʝʥʠʷ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʘʨʠʪʝʣʷ ʚ 

ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʩ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʦʡ ʣʫʯʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ. 

3- ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʜʦʙʘʚʣʷʝʤʘʷ ʚ ʩʠʩʪʝʤʫ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ, ʧʦʚʳʰʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʜʘʚʣʝʥʠʝ ʞʠʜʢʦʩʪʠ, ʧʦʟʚʦʣʷʷ ʩʥʠʟʠʪʴ 

ʨʘʙʦʪʫ ʩʞʘʪʠʷ ʢʦʤʧʨʝʩʩʦʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʱʥʦʩʪʴ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ 

ʢʦʤʧʨʝʩʩʦʨʦʤ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ, ʤʝʥʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʨʝʞʠʤʘʭ. 

4- ʋʚʝʣʠʯʝʥʠʝ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʥʠʞʝʥʠʝ 

ʨʘʙʦʪʳ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʩʞʘʪʠʝ, ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʦʙʱʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʍʦʣʦʜʠʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʯʝʪʚʝʨʪʦʤ ʨʝʞʠʤʝ ʣʫʯʰʝ, ʯʝʤ ʚ 

ʦʩʪʘʣʴʥʳʭ ʨʝʞʠʤʘʭ. 
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5- ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʪʴ ʩ ʙʘʢʦʤ-

ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʚ ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ ʧʦʩʣʝ ʟʘʭʦʜʘ ʉʦʣʥʮʘ, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ 

ʙʘʢʝ ʜʦʩʪʠʛʘʝʪ 82 ʦʉ ʠ ʙʦʣʝʝ, ʠ ʦʙʲʝʤ ʙʘʢʘ 192 ʣʠʪʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʥʠʟʠʣʦʩʴ ʥʘ 64%, ʘ ʭʦʣʦʜʠʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ Ů ʩʦʩʪʘʚʠʣ 9,09 ʚʤʝʩʪʦ ʠʩʭʦʜʥʦʛʦ 4,93. 

ʀʟ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ 

ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛ. ɹʘʛʜʘʜ, ʩʥʠʟʠʪ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ 4170 ʄɺʪ/ʯ ʜʦ 1501 ʄɺʪ/ʯ., ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʥʘʜʝʞʥʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʠʩʢʣʶʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʝʩʪʥʳʭ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʚ. 

ʉʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʘʤʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʛ. ɹʘʛʜʘʜʘ ʥʘ 

563 ʪ.ʫ.ʪ./ʯ (478,6 ʪ.ʫ.ʪ/ʯ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, 19,8 ʪ.ʫ.ʪ/ʯ ʤʘʟʫʪʘ, 21,57 ʪ.ʫ.ʪ /ʯ ʩʳʨʦʡ 

ʥʝʬʪʠ ʠ  43,65 ʪ.ʫ.ʪ/ʯ ʤʘʟʫʪʘ + ʩʳʨʦʡ ʥʝʬʪʠ), ʠʩʢʣʶʯʠʪ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, 

ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʤʝʩʪʥʳʝ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʳ. 

ʉʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʠ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘʭ ʦʢʘʞʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʳʙʨʦʩʳ 

ʚʨʝʜʥʳʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʦʪ 79,4 ppm ʜʦ 28,6 ppm. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʦʪʢʘʟʘ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʜʠʟʝʣʴ-

ʛʝʥʝʨʘʪʦʨʦʚ ʙʫʜʝʪ ʫʤʝʥʴʰʝʥʠʝ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪ ʠʭ ʨʘʙʦʪʳ, ʫʣʫʯʰʝʥʠʝ 

ʵʩʪʝʪʠʯʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʥʝ ʪʦʣʴʢʦ 

ʦʙʝʩʧʝʯʠʪ ʵʢʦʥʦʤʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʧʦʚʳʩʠʪ ʥʘʜʝʞʥʦʩʪʴ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʥʦ ʠ ʩʥʠʟʠʪ ʨʘʩʭʦʜ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, 

ʫʤʝʥʴʰʠʪ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ ʫʩʪʨʘʥʠʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʚ. 

ɼʣʷ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʧʨʦʠʟʦʡʜʝʪ ʩʥʠʞʝʥʠʝ ʝʞʝʤʝʩʷʯʥʦʡ ʧʣʘʪʳ ʟʘ 

ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʭʦʜʦʚ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʜʠʟʝʣʴ-

ʛʝʥʝʨʘʪʦʨʦʚ.  
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ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ɼɸʃʔʅɽʁʐʀʄ ʀʉʉʃɽɼʆɺɸʅʀʗʄ 

 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʛʠʙʨʠʜʥʳʝ ʩʦʣʥʝʯʥʳʝ ʩʠʩʪʝʤʳ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʜʣʷ ʟʘʤʝʥʳ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʯʠʪʘʶʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʩʚʷʟʠ 

ʩ ʯʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʨʝʩʩʦʨʘ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʩʢʦʨʦʩʪʴʶ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʩ 

ʢʦʣʣʝʢʪʦʨʘʤʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʩʧʨʠʥʢʣʝʨʥʦʡ ʩʠʩʪʝʤʳ ʚʦʜʷʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ. 

4. ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʫʛʠʭ ʭʣʘʜʘʛʝʥʪʦʚ 

(R-1234ze (E), R-134a ʠ R-410A). 
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