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1. ɺɺɽɼɽʅʀɽ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʩʪʝʢʣʦʚʘʥʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [1]. ʇʨʦʮʝʩʩ 

ʩʪʝʢʣʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʪʦʤ, ʯʪʦ ʚʷʟʢʦʩʪʴ ʧʝʨʝʦʭʣʘʞʜʸʥʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʦʭʣʘʞʜʝʥʠʠ, ʚʦʟʨʘʩʪʘʝʪ ʙʦʣʝʝ ʯʝʤ ʥʘ 10 ʧʦʨʷʜʢʦʚ ʚ ʚʝʩʴʤʘ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʪʝʤʧʝʨʘʪʫʨ (ʰʠʨʠʥʘ ʠʥʪʝʨʚʘʣʘ ʧʦʨʷʜʢʘ 10ʂ-50ʂ ðʜʣʷ ʨʘʟʥʳʭ ʚʝʱʝʩʪʚ ʧʦ-ʨʘʟʥʦʤʫ). ʇʨʠ ʵʪʦʤ 

ʩʪʨʫʢʪʫʨʘ ʞʠʜʢʦʩʪʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʞʠʜʢʦʩʪʴ--ʩʪʝʢʣʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʇʨʠ 

ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʝʩʣʠ ʠʟʤʝʨʷʪʴ ʠʭ ʠʩʧʦʣʴʟʫʷ ʨʝʥʪʛʝʥʦʚʩʢʦʝ 

ʨʘʩʩʝʷʥʠʝ ʠʣʠ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ, ʬʫʥʢʮʠʶ ʨʘʜʠʘʣʴʥʦʛʦ ʧʘʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʦʩʷʪ ʪʘʢʞʝ 

ʥʝʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʪʩʫʪʩʪʚʠʝ ʚʳʨʘʞʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʧʨʦʮʝʩʩʝ 

ʩʪʝʢʣʦʚʘʥʠʷ ʫʢʘʟʳʚʘʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʪʦ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʧʨʦʮʝʩʩʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ [1]. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʞʠʜʢʦʩʪʴðʩʪʝʢʣʦ ʥʦʩʷʪ 

ʥʝʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʦʧʠʩʘʥʠʶ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʦʩʥʦʚʘʥʥʳʭ 

ʥʘ ʪʦʤ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʧʝʨʝʭʦʜʘ ʷʚʣʷʶʪʩʷ ʠʤʝʥʥʦ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʝ 

ʢʦʨʨʝʣʷʮʠʠ ʚ ʞʠʜʢʦʩʪʷʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʞʠʜʢʦʩʪʠ ʦʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʧʝʨʝʭʦʜʘ ʞʠʜʢʦʩʪʴðʩʪʝʢʣʦ ʠ ʠʟʫʯʝʥʠʷ 

ʩʪʨʫʢʪʫʨ ʞʠʜʢʦʩʪʝʡ ʚʦʦʙʱʝ [1-13]. 

 

ʇʦʜʭʦʜʳ ʢ ʦʧʠʩʘʥʠʶ ʩʪʨʫʢʪʫʨ ʞʠʜʢʦʩʪʝʡ ʦʙʳʯʥʦ ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʝʢʦʡ ʚʳʙʨʘʥʥʦʡ 

ʯʘʩʪʠʮʳ ʠ ʯʘʩʪʠʮ ʚ ʝʸ ʦʢʨʫʞʝʥʠʠ [1-6].  ɺ ʙʦʣʝʝ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʛʝʦʤʝʪʨʠʝʡ ʦʙʦʣʦʯʝʢ 

ʦʙʨʘʟʫʝʤʳʭ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ ʧʝʨʚʳʤʠ ʩʦʩʝʜʷʤʠ ʚʳʙʨʘʥʥʦʡ ʯʘʩʪʠʮʳðʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʧʝʨʚʘʷ 

ʦʙʦʣʦʯʢʘ ʦʯʝʥʴ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ ʥʘ ʥʘʙʣʶʜʘʝʤʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʬʫʥʢʮʠʠ ʨʘʜʠʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ. ʆʜʥʘʢʦ, ʚ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʙʳʣʦ ʫʙʝʜʠʪʝʣʴʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʨʫʢʪʫʨʥʦʝ ʫʧʦʨʷʜʦʯʝʥʠʝ 

(ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʨʨʝʣʷʮʠʠ) ʥʘ ʙʦʣʝʝ ʜʘʣʴʥʠʭ ʨʘʩʩʪʦʷʥʠʷʭ [1-13]. 

 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʠʭ ʨʘʙʦʪʘʭ ʷʚʣʷʝʪʩʷ 

ʜʝʤʦʥʩʪʨʘʮʠʷ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʠʮʳ ʩ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʢʣʘʩʪʝʨʳ. 

ʇʦʜ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʦʙʦʣʦʯʢʠ ʦʙʣʘʜʘʶʱʠʝ ʥʘʠʤʝʥʴʰʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ, ʝʩʣʠ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʣʴʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠʮʝʡ ʠ ʯʘʩʪʠʮʘʤʠ ʚ ʦʙʦʣʦʯʢʝ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʘʩʪʠʮ ʚ ʦʙʦʣʦʯʢʝ ʤʝʞʜʫ 



ʩʦʙʦʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʣʘʩʪʝʨʳ ʥʘʯʠʥʘʶʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʨʘʟʤʝʨʳ ʢʣʘʩʪʝʨʦʚ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʊʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʢʦʪʦʨʦʡ 

ʧʦʷʚʣʷʶʪʩʷ ʢʣʘʩʪʝʨʳ ʩʦʚʧʘʜʘʝʪ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʨʠ ʢʦʪʦʨʦʡ ʚ ʜʠʥʘʤʠʢʘ ʯʘʩʪʠʮ ʚ ʞʠʜʢʦʩʪʠ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ [8-13]. ɺ ʯʘʩʪʥʦʩʪʠ, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʨʠ ʢʦʪʦʨʦʡ ʚ ʞʠʜʢʦʩʪʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ (ɼʅ). ɼʅ ʵʪʦ ʬʝʥʦʤʝʥ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʠ 

ʜʠʬʬʫʟʠʠ ʯʘʩʪʠʮ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʞʠʜʢʦʩʪʠ [14,15]. ɺ ʤʦʙʠʣʴʥʳʭ ʜʦʤʝʥʘʭ ɼʅ ʤʦʛʫʪ 

ʫʯʘʩʪʚʦʚʘʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʜʦ ~150 ʯʘʩʪʠʮ. 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʜʥʘʢʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʭ 

ʦʙʦʣʦʯʝʢ ʠ ʬʦʨʤʠʨʫʝʤʳʭ ʠʤʠ ʢʣʘʩʪʝʨʦʚ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʧʨʷʤʦʛʦ ʫʢʘʟʘʥʠʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʝʨʝʭʦʜʘ ʞʠʜʢʦʩʪʴ-ʩʪʝʢʣʦ, ʊg. ɺʤʝʩʪʦ ʵʪʦʛʦ, ʨʘʟʚʠʪʠʝ ʢʣʘʩʪʝʨʦʚ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʊʭ, 
ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʊg. ʊʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʊg ʥʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʢʦʣʷʮʠʦʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʣʘʩʪʝʨʘ ʩ ʨʘʟʤʝʨʘʤʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʘʟʤʝʨʫ ʩʠʩʪʝʤʳ [8-13]. ɺ ʦʙʱʝʤ, ʚʦʧʨʦʩ ʦ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʠʯʠʥʘʭ ʧʝʨʝʭʦʜʘ 

ʞʠʜʢʦʩʪʴ-ʩʪʝʢʣʦ ʦʩʪʘʸʪʩʷ ʦʪʢʨʳʪʳʤ. 

 

ɺ ʦʜʥʦʡ ʠʟ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪ [7] ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʚ ʧʘʨʥʦʡ 

ʠ ʪʨʦʡʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʷʭ ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʤʷʛʢʦʡ ʤʦʜʝʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ.  ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʨʘʙʦʪʳ ʤʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʯʝʨʪʳ ʚ ʧʘʨʥʦʡ ʠ ʪʨʦʡʥʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʬʫʥʢʮʠʷʭ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʢʘʢ ʬʫʥʢʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʟʣʦʤ ʧʨʠ Tg. ʕʪʦʪ 

ʨʝʟʫʣʴʪʘʪ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʤ. ʇʦʵʪʦʤʫ ʚ 2022 ʛʦʜʫ ʤʳ ʠʟʫʯʠʣʠ ʨʘʟʚʠʪʳʤʠ ʤʝʪʦʜʘʤʠ ʜʚʝ 

ʜʨʫʛʠʝ ʤʦʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʯʘʩʪʠʮ. ʕʪʠʤʠ ʤʦʜʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʙʠʥʘʨʥʳʝ ʩʠʩʪʝʤʳ ʯʘʩʪʠʮ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ ʠ ɺʘʭʥʩʪʨʦʤʘ [16,17]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʥʦ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʧʘʨʥʦʡ ʠ ʪʨʦʡʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠ 

ʦʭʣʘʞʜʝʥʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʫ  ʊʭ 

ʪʘʢ ʠ ʪʝʤʧʝʨʘʪʫʨʫ  ʊg. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʯʘʩʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʵʪʦʤ ʦʪʯʸʪʝ. 

 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʥʝʢʦʪʦʨʳʭ ʣʦʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʙʠʥʘʨʥʦʡ ʩʠʩʪʝʤʳ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ, ʤʳ ʟʘʤʝʪʠʣʠ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʥʘʙʣʶʜʘʶʪʩʷ ʮʝʧʦʯʢʠ ʯʘʩʪʠʮ, 

ʦʙʨʘʟʫʝʤʳʭ ʙʦʣʴʰʠʤʠ ʯʘʩʪʠʮʘʤʠ. ʅʘʙʣʶʜʘʝʤʳʝ ʮʝʧʦʯʢʠ ʤʦʛʣʠ ʩʦʜʝʨʞʘʪʴ ʜʦ 7  ʯʘʩʪʠʮ. ɸʥʘʣʠʟ 

ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʨʘʥʝʝ ʥʝ ʙʳʣʦ ʦʧʠʩʘʥʦ. ʇʨʠ ʵʪʦʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʟʫ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʤʳ ʥʘʙʣʶʜʘʣʠ ʩʫʛʫʙʦ ʩʪʨʫʢʪʫʨʥʳʡ ʵʬʬʝʢʪ ʢʦʪʦʨʳʡ ʥʝ ʩʚʷʟʘʥ ʩ 

ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʤʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʮʝʧʦʯʢʘʤʠ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ɼʅ ʚ ʞʠʜʢʦʩʪʠ [14]. ɺ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʪʘʢʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʮʝʧʦʯʢʠ ʨʘʥʝʝ ʥʝ ʦʙʩʫʞʜʘʣʠʩʴ, ʤʳ ʨʝʰʠʣʠ ʠʟʫʯʠʪʴ ʠʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ ʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʷʚʣʝʥʠʷʤʠ ʧʨʠʩʫʱʠʤʠ ʧʝʨʝʦʭʣʘʞʜʸʥʥʳʤ 

ʞʠʜʢʦʩʪʷʤ. 

 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʘʞʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʚʝʩʴʤʘ ʜʣʠʥʥʳʭ ʮʝʧʦʯʝʢ ʩʦʩʪʦʷʱʠʭ ʠʟ ʯʘʩʪʠʮ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʨʷʤʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʫʛʣʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ 

ʚ ʞʠʜʢʦʩʪʷʭ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʧʨʠʤʝʨʥʦ ʚ 7ï10 ʤʝʞʘʪʦʤʥʳʭ ʜʠʩʪʘʥʮʠʡ. 

 

ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʢʨʘʪʢʦ ʦʙʲʷʩʥʠʪʴ ʢʦʥʮʝʧʮʠʶ 

ʚʨʦʞʜʸʥʥʳʭ ʩʪʨʫʢʪʫʨ (ɺʉ-ʨ) [Inherent Structures (IS)]. 

 

ʂʦʥʮʝʧʮʠʷ ɺʉ-ʨ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʧʝʨʝʦʭʣʘʞʜʝʥʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʧʝʨʝʭʦʜʘ ʞʠʜʢʦʩʪʴðʩʪʝʢʣʦ. ɼʣʷ ʢʨʠʩʪʘʣʣʘ ʧʨʠ ʢʦʥʝʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʩ ʯʘʩʪʠʮʘʤʠ ʢʦʣʝʙʣʶʱʠʤʠʩʷ ʚʙʣʠʟʠ ʧʦʣʦʞʝʥʠʡ ʨʘʚʥʦʚʝʩʠʷ, ɺʉ-ʦʡ ʷʚʣʷʝʪʩʷ 

ʠʜʝʘʣʴʥʳʡ ʢʨʠʩʪʘʣʣ, ʪ.ʝ., ʩʪʨʫʢʪʫʨʘ ʢʨʠʩʪʘʣʣʘ ʧʨʠ ʢʦʥʝʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʟ ʢʦʪʦʨʦʡ ʫʜʘʣʝʥʳ 



ʩʤʝʱʝʥʠʷ ʯʘʩʪʠʮ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ. ʇʨʦʮʝʜʫʨʘ ʫʜʘʣʝʥʠʷ 

ʩʤʝʱʝʥʠʡ ʯʘʩʪʠʮ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ, ʥʘʧʨʠʤʝʨ, ʧʫʪʸʤ ʤʠʥʠʤʠʟʘʮʠʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ ʤʝʪʦʜʦʤ ʥʘʠʩʢʦʨʝʡʰʝʛʦ ʩʧʫʩʢʘ ʠʣʠ ʤʝʪʦʜʦʤ ʩʦʧʨʷʞʸʥʥʳʭ 

ʛʨʘʜʠʝʥʪʦʚ. ʉʪʨʫʢʪʫʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʠʥʠʤʫʤʫ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ, ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ, ɺʉ-ʦʡ. ʊʘʢʦʡ ʞʝ ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ɺʉ-ʨ ʤʛʥʦʚʝʥʥʳʭ 

ʢʦʥʬʠʛʫʨʘʮʠʡ ʞʠʜʢʠʭ ʩʦʩʪʦʷʥʠʷ. ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʵʥʝʨʛʠʡ ɺʉ-ʨ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʪʨʠʚʠʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʥʝʨʛʠʠ ɺʉ-ʨ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʰʝ ʯʝʤ Tx. ʇʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ Tx ʵʥʝʨʛʠʠ ɺʉ-ʨ ʥʘʯʠʥʘʶʪ 

ʫʤʝʥʴʰʘʪʴʩʷ. ʇʝʨʝʛʠʙ ʚ ʟʥʘʯʝʥʠʠ ʩʨʝʜʥʠʭ ʵʥʝʨʛʠʡ ɺʉ-ʨ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ Tx . ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʩʨʝʜʥʠʭ ʵʥʝʨʛʠʡ ɺʉ-ʨ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʜʢʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʙʦʪʘʭ [8,9] 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʦʩʪ ʢʣʘʩʪʝʨʦʚ ʠʟ  ʩʪʘʙʠʣʴʥʳʭ ʦʙʦʣʦʯʝʢ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ  ʵʥʝʨʛʠʡ 

ɺʉ-ʨ. 

 

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʤʳ ʪʘʢʞʝ ʠʟʫʯʘʣʠ ʢʘʢ ʵʥʝʨʛʠʠ ɺʉ-ʨ ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʯʘʩʪʠʮ 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ. ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ ʚʦ ɺʉ-ʘʭ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʠ 

ʚʨʦʞʜʸʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʯʘʩʪʠʮ ʦʯʝʥʴ ʩʭʦʞʠ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʫʯʝʥʥʳʤʠ ʜʣʷ ʢʣʘʩʪʝʨʦʚ ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʪʘʙʠʣʴʥʳʭ ʦʙʦʣʦʯʝʢ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʧʨʦʩ ʦ ʩʚʷʟʠ ʮʝʧʦʯʝʢ ʩ ʢʣʘʩʪʝʨʘʤʠ. ʀʟʫʯʝʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʩʚʷʟʘʥʥʦ ʩ 

ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʪʘʙʠʣʴʥʳʭ ʦʙʦʣʦʯʝʢ. ʇʦʣʫʯʝʥʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʥʘʤʠ ʮʝʧʦʯʢʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʢʣʘʩʪʝʨʘʤʠ ʣʠʰʴ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʪ.ʝ., ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʩʚʷʟʠ ʤʝʞʜʫ ʮʝʧʦʯʢʘʤʠ ʠ ʢʣʘʩʪʝʨʘʤʠ 

ʥʝʪ. 

 

ɹʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʤʝʞʜʫ ʮʝʧʦʯʢʘʤʠ ʠ ʢʣʘʩʪʝʨʘʤʠ ʤʳ 

ʧʣʘʥʠʨʦʚʘʣʠ ʩʜʝʣʘʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʧʫʙʣʠʢʘʮʠʷʭ. ʆʜʥʘʢʦ, ʩʢʣʘʜʳʚʘʶʱʘʷʩʷ ʩʠʪʫʘʮʠʷ ʩ ʪʝʢʫʱʝʡ 

ʩʪʘʪʴʸʡ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʚ ʵʪʦʡ ʩʪʘʪʴʝ. 

 

ʄʳ ʪʘʢʞʝ ʩʨʘʚʥʠʣʠ ʩʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʯʘʩʪʠʮ ʦʙʨʘʟʫʶʱʠʭ ʮʝʧʦʯʢʠ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 

ʜʠʬʬʫʟʠʠ ʚʩʝʭ ʯʘʩʪʠʮ ʥʘ ʚʨʝʤʝʥʘʭ ʦʪʚʝʯʘʶʱʠʭ ʚʨʝʤʝʥʠ ʨʘʩʧʘʜʘ ʙʣʠʞʘʡʰʝʡ ʦʙʦʣʦʯʢʠ ʜʣʷ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠʮʳ (ʚʨʝʤʷ ʧʦʟʜʥʝʡ ʙʝʪʘ-ʨʝʣʘʢʩʘʮʠʠ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʯʘʩʪʠʮ ʚʭʦʜʷʱʠʭ ʚ ʮʝʧʦʯʢʠ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʯʝʤ ʩʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʯʘʩʪʠʮ 

ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʮʝʧʦʯʢʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʥʘʙʣʶʜʘʚʰʠʡʩʷ ʵʬʬʝʢʪ (10--20)%. ɼʣʷ ʯʘʩʪʠʮ ʚʭʦʜʷʱʠʭ 

ʚ ʢʣʘʩʪʝʨʳ ʵʪʦʪ ʵʬʬʝʢʪ ʙʦʣʴʰʝ ~(50)%. ʇʨʠ ʵʪʦʤ, ʠʥʪʝʨʝʩʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʵʥʝʨʛʠʡ ʯʘʩʪʠʮ ʚʭʦʜʷʱʠʭ ʚ ʮʝʧʦʯʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʯʘʩʪʠʮʳ 

ʚʭʦʜʷʱʠʝ ʚ ʮʝʧʦʯʢʠ ʩʢʣʦʥʥʳ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʵʥʝʨʛʠʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʙʨʘʟʦʚʘʥʠʝ ʮʝʧʦʯʝʢ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʵʥʪʨʦʧʠʡʥʳʤʠ ʵʬʬʝʢʪʘʤʠ. 

 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʥʘʙʣʶʜʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʮʝʧʦʯʝʢ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʠʝʤ 

ʥʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʬʬʝʢʪʘ. 

 

ɼʘʣʝʝ ʤʳ ʦʧʠʩʳʚʘʝʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ. ɺ ʵʪʦʤ ʦʪʯʸʪʝ ʤʳ ʥʝ ʧʨʠʚʦʜʠʤ ʚʩʝ 

ʩʩʳʣʢʠ ʥʘ ʣʠʪʝʨʘʪʫʨʫ. ʇʦʣʥʳʡ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʩʩʳʣʢʝ [18] 

 

 

 

 



2. ʀɿʋʏɸɺʐʀɽʉʗ ʄʆɼɽʃʀ ʏɸʉʊʀʎ 

 

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʤʳ ʤʦʜʝʣʠʨʦʚʘʣʠ ʙʠʥʘʨʥʳʝ ʩʠʩʪʝʤʳ ʯʘʩʪʠʮ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ ʠ ɺʘʭʥʩʪʨʦʤʘ 

[16,17]. ʆʙʝ ʵʪʠ ʤʦʜʝʣʠ ʦʯʝʥʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʝʨʝʦʭʣʘʞʜʸʥʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʠ ʧʝʨʝʭʦʜʘ ʞʠʜʢʦʩʪʴðʩʪʝʢʣʦ [1-15]. ʄʦʜʝʣʴ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʯʘʩʪʠʮ 

ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ ʠ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 4:1. ʄʦʜʝʣʴ ɺʘʭʥʩʪʨʦʤʘ ʩʦʩʪʦʠʪ ʠʟ 

ʙʦʣʴʰʠʭ ʠ ʤʝʥʴʰʠʭ ʯʘʩʪʠʮ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1. ɺ ʦʙʦʠʭ ʤʦʜʝʣʷʭ ʧʦʪʝʥʮʠʘʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʵʪʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʃʝʥʥʘʨʜʘ-ɼʞʦʥʩʘ. ʇʦʪʝʥʮʠʘʣʳ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʵʥʝʨʛʠʠ ʠ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʘʨʘʤʠ ʯʘʩʪʠʮ ʩʪʘʥʦʚʠʣʠʩʴ 

ʨʘʚʥʳʤʠ ʥʫʣʶ ʥʘ ʢʦʥʝʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ. 

 

ʗʚʥʘʷ ʬʦʨʤʘ ʠʩʧʦʣʴʟʦʚʘʚʰʝʛʦʩʷ ʧʦʪʝʥʮʠʘʣʘ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ ʩʣʝʜʫʶʱʘʷ: 

 

Ὗ ὶ τ‐ ‰ ὶ ‰ ὶ ὅ , ʝʩʣʠ ὶ ὶ , 

 

Ὗ ὶ π, ʝʩʣʠ ὶ ὶ  

 

ʛʜʝ 

 

‰ ὶ , 

 

‰ ὶ φ σ , 

 

ὅ χ τ . 

 

ɺ ʧʨʠʚʝʜʸʥʥʳʭ ʚʳʰʝ ʫʨʘʚʥʝʥʠʷʭ ʠʥʜʝʢʩʳ ὥʠ ὦʦʙʦʟʥʘʯʘʶʪ ʪʠʧʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʠʮ. 

ʂʦʥʩʪʘʥʪʘ ὶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʩʪʦʷʥʠʶ ʦʙʨʝʟʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʯʘʩʪʠʮ ʪʠʧʦʚ ὥʠ ὦ. ʏʘʩʪʴ 

ʧʦʪʝʥʮʠʘʣʘ ‰ ὶʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʃʝʥʥʘʨʜʘ-ɼʞʦʥʩʘ.  

ʏʘʩʪʴ‰ ὶʦʙʨʘʱʘʝʪ ʚ ʥʦʣʴ ʧʨʦʠʟʚʦʜʥʫʶ Ὗ ὶʧʨʠ ὶ ὶ . ʂʦʥʩʪʘʥʪʘ ὅ ʦʙʨʘʱʘʝʪ ʚ ʥʦʣʴ 
Ὗ ὶʧʨʠὶ ὶ . 

 

ɺ ʤʦʜʝʣʠ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ, „ „ ρ„, „ πȢψ„ʠ „ πȢψψ„, ‭ ‭ ρ‭,‭ ρȢυ‭, 
‭ πȢυ‭. ʄʘʩʩʳ ʯʘʩʪʠʮ ʦʙʦʠʭ ʪʠʧʦʚ ʦʜʠʥʘʢʦʚʳ ά ά ά. ʈʘʩʩʪʦʷʥʠʷ ʦʙʨʝʟʘʥʠʷ ὶ
ςȢυ„ . ʆʙʱʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ ʚ ʤʦʜʝʣʠ ” ὔ ὠϳ ρȢςȢ 
 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʠʩʪʝʤʳ ɺʘʭʥʩʪʨʦʤʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʦʡ ʪʠʧ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʪʝʥʮʠʘʣʦʚðʪʘʢ 

ʥʘʟʳʚʘʝʤʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʩʤʝʱʸʥʥʦʡ ʩʠʣʳ (shifted force potential): 

 

Ὗ ὶ τ‐ ‰ ὶ ὶ ὶ ‰ ὶ , ʝʩʣʠ ὶ ὶ  

 

Ὗ ὶ π, ʝʩʣʠ ὶ ὶ. 
 

ʃʝʛʢʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʧʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ ʬʦʨʤʫʣʳ ʜʣʷ ʧʦʪʝʥʮʠʘʣʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪ 

ʢ ʥʫʣʝʚʳʤ ʟʥʘʯʝʥʠʷʤ ʧʦʪʝʥʮʠʘʣʦʚ ʠ ʩʠʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ὶ ὶ . 

 



ɺ ʤʦʜʝʣʠ ɺʘʭʥʩʪʨʦʤʘ„ „ ρ„, „ ρρρςϳ „ʠ „ υφϳ „, ‭ ‭ ‭ ‭ ,, . 

ʄʘʩʩʳ ʯʘʩʪʠʮ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ ά ά, ά πȢυά. ʈʘʩʩʪʦʷʥʠʷ ʦʙʨʝʟʘʥʠʷ ʙʳʣʠ 

ʩʣʝʜʫʶʱʠʤʠὶ ςȢυ„ . ʆʙʱʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ ʚ ʤʦʜʝʣʠ ” ὔ ὠϳ
ρȢςωφȢ 

 

 

 

3. ʅɽʂʆʊʆʈʓɽ ɼɽʊɸʃʀ ʄɽʊʆɼʀʂʀ ʄʆɼɽʃʀʈʆɺɸʅʀʗ. 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨ ʜʣʷ ʘʥʘʣʠʟʘ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʩʪʘʥʜʘʨʪʥʘʷ ʤʝʪʦʜʠʢʘ ʨʫʪʠʥʥʦ 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ (ʄɼ). ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʘʥʩʘʤʙʣʝ, ʪ.ʝ., ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ NVT, ʛʜʝ N, V ʠ T ʢʦʣʠʯʝʩʪʚʦ 

ʯʘʩʪʠʮ ʚ ʩʠʩʪʝʤʝ, ʦʙʲʸʤ ʩʠʩʪʝʤʳ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ɽʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥʳ, „ , ʙʳʣʘ ʚʳʙʨʘʥʘ ʜʣʠʥʘ „ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʛʜʝ ʠʥʜʝʢʩ ́ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʦʣʴʰʠʤ ʯʘʩʪʠʮʘʤ. ɽʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ ʵʥʝʨʛʠʠ 

ʙʳʣ ʚʳʙʨʘʥ ʧʘʨʘʤʝʪʨ ‭ ‭ . ɽʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ ʧʘʨʘʤʝʪʨ  † ά„‭ϳ. 

ʊʘʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʝʠʭ ʩʠʩʪʝʤ. 

 

ɺ ʥʘʰʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʫ ʧʦ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʝ LAMMPS [18]. 

 

 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʠʩʪʝʤʳ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʢʘʢ ʧʨʦʩʪʳʝ ʢʫʙʠʯʝʩʢʠʝ ʨʝʰʸʪʢʠ ʩ ʯʝʨʝʜʫʶʱʠʤʠʩʷ 

ʧʣʦʩʢʦʩʪʷʤʠ ʟʘʧʦʣʥʝʥʥʳʤʠ ʪʦʣʴʢʦ ʯʘʩʪʠʮʘʤʠ ʪʠʧʘ ́ʠʣʠ ʯʘʩʪʠʮʘʤʠ ʪʠʧʘ ὦ. ɺ ʤʦʜʝʣʠ ʂʦʙʘ-

ɸʥʜʝʨʩʦʥʘ ʥʘ ʯʝʪʳʨʝ ʧʣʦʩʢʦʩʪʠ ʯʘʩʪʠʮ ʪʠʧʘ ́ʧʨʠʭʦʜʠʣʘʩʴ ʦʜʥʘ ʧʣʦʩʢʦʩʪʴ ʯʘʩʪʠʮ ʪʠʧʘ ὦ. ɺ 
ʤʦʜʝʣʠ ɺʘʭʥʩʪʨʦʤʘ ʧʣʦʩʢʦʩʪʠ ʯʝʨʝʜʦʚʘʣʠʩʴ. ɼʘʣʝʝ ʯʘʩʪʠʮʘʤ ʙʳʣʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ 

ʧʨʠʩʚʦʝʥʳ ʩʢʦʨʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʄʘʢʩʚʝʣʣʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʪʝʨʤʦʩʪʘʪ ʅʦʟʝ-ɻʫʚʝʨʘ. ɼʘʣʝʝ ʩʠʩʪʝʤʘ ʙʳʣʘ ʨʘʩʧʣʘʚʣʝʥʘ ʠ 

ʧʝʨʝʤʝʰʘʥʘ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʢʦʛʜʘ ʜʠʬʬʫʟʠʷ ʧʨʦʪʝʢʘʝʪ ʦʯʝʥʴ ʙʳʩʪʨʦ. 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʘʧʳ ʦʭʣʘʞʜʝʥʠʷ, ʨʝʣʘʢʩʘʮʠʠ ʠ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʦʙʳʯʥʳʤ ʦʙʨʘʟʦʤ. 

ɹʦʣʴʰʝ ʜʝʪʘʣʝʡ ʦ ʤʝʪʦʜʠʢʝ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚ [18]. ʉʫʱʝʩʪʚʝʥʥʦʡ ʜʝʪʘʣʴʶ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʪʦ, ʯʪʦ ʤʳ, ʜʣʷ ʤʦʜʝʣʠ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ, ʜʣʷ ʥʘʜʸʞʥʦʛʦ 

ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʤʦʜʝʣʠʨʦʚʘʣʠ 10 ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʩʠʩʪʝʤ ʩʦʜʝʨʞʘʱʠʭ ʧʦ 8000 ʯʘʩʪʠʮ ʢʘʞʜʘʷ. 

ʊʘʢʞʝ ʤʳ ʤʦʜʝʣʠʨʦʚʘʣʠ 6 ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʩʠʩʪʝʤ ʩʦʜʝʨʞʘʱʠʭ ʧʦ 64000 ʯʘʩʪʠʮ ʢʘʞʜʘʷ ʜʣʷ 

ʚʳʷʩʥʝʥʠʷ ʨʦʣʠ ʢʦʥʝʯʥʳʭ ʨʘʟʤʝʨʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʩʪʝʤ. ɼʣʷ ʤʦʜʝʣʠ ɺʘʭʥʩʪʨʦʤʘ ʩʪʘʪʠʩʪʠʢʘ 

ʥʘʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʟʘʤʝʪʥʦ ʭʫʞʝ ʠ ʜʘʥʥʳʭ ,ʚʦʦʙʱʝ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʪʘʢʞʝ ʤʝʥʴʰʝ. 

 

 

 

4. ʇʆʃʋʏɽʅʅʓɽ ʈɽɿʋʃʔʊɸʊʓ 

 

ʄʦʜʝʣʠ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ ʠ ɺʘʭʥʩʪʨºʤʘ ʦʯʝʥʴ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ [1-5,8,9,11-17]. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʟʫʯʘʝʤʳʭ ʥʘʤʠ ʩʠʩʪʝʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʫʯʝʥʥʳʤ ʨʘʥʝʝ, ʤʳ ʧʦʢʘʟʳʚʘʝʤ ʥʘ ʈʠʩ. 1,2 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʢʦʪʦʨʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʬʫʥʢʮʠʡ/ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʤʦʜʝʣʠ ʂʦʙʘ-

ɸʥʜʝʨʩʦʥʘ. 

 



 

ʈʠʩ. 1. ɼʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ. ʏʘʩʪʠ (a1,b1,c1) ʧʦʢʘʟʳʚʘʶʪ ʨʘʜʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʪʨʸʭ ʚʳʙʨʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʠ ʫʯʸʪʝ ʣʠʰʴ ʯʘʩʪʠʮ ʪʠʧʘ (AA).  

ʏʘʩʪʠ (a2,b2,c2) ʧʦʢʘʟʳʚʘʶʪ ʤʛʥʦʚʝʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʯʘʩʪʠʮ ʪʠʧʘ (ɸɸ). ɼʘʥʥʳʝ ʚ 

ʯʘʩʪʷʭ (a2,b2,c2) ʧʦʣʫʯʝʥʳ ʠʟ ʜʘʥʥʳʭ ʚ ʯʘʩʪʷʭ (a1,b1,c1) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʧʦʤʦʱʴʶ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ. 

 

ʅʘ ʈʠʩ. 1 ʤʳ ʧʦʢʘʟʳʚʘʝʤ ʨʘʩʩʯʠʪʘʥʥʳʝ ʠʟ ʜʘʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʠ ʨʘʜʠʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʠ ʤʛʥʦʚʝʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠ ʪʨʸʭ ʚʳʙʨʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʌʫʥʢʮʠʷ 

ʨʘʜʠʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʜʣʷ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʯʘʩʪʠʮ ʪʠʧʘ (ɸ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

 

Ὃ ὶ τ“ὶ” ὶ ” , 

 

ʛʜʝ ” (ʜʣʷ ʈʠʩ. 1) ʵʪʦ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ ʪʠʧʘ (ɸ), ʘ  ” ὶʵʪʦ ʨʘʜʠʘʣʴʥʘʷ 

 

ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ ʪʠʧʘ (ɸ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʙʨʘʥʥʦʡ ʯʘʩʪʠʮʝ ʪʠʧʘ (ɸ). 

 

ʌʫʥʢʮʠʠ Ὃὶʠ Ὂήʩʚʷʟʘʥʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʌʫʨʴʝ: 



 

 

Ὂή ὋὶÓÉÎήὶὨὶȟ

Ὃὶ ς“ϳ ὊήÓÉÎήὶὨήȢ

 

 

ʅʘ ʈʠʩ. 1, ʪʝʤʧʝʨʘʪʫʨʘ Ὕ ρ‭ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʘʙʦ ʧʝʨʝʦʭʣʘʞʜʸʥʥʦʡ ʞʠʜʢʦʩʪʠ, Ὕ
πȢτφ‭ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʝʢʣʫ ʚʙʣʠʟʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʭʦʜʘ ʞʠʜʢʦʩʪʴ-ʩʪʝʢʣʦ ʠ Ὕ
πȢςφ‭ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʙʠʣʴʥʦʤʫ ʩʪʝʢʣʷʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2. ʅʝʢʦʪʦʨʦʝ ʩʪʘʥʜʘʨʪʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʞʠʜʢʦʩʪʠ ʚ ʤʦʜʝʣʠ ʂʦʙʘ-

ɸʥʜʝʨʩʦʥʘ. (a) ɿʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʘ ʩʤʝʱʝʥʠʷ ʙʦʣʴʰʠʭ ʯʘʩʪʠʮ ʜʣʷ ʨʘʟʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ. (b) ɿʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʜʣʷ 

ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʇʌʅʂʈ.  (c) ʉʠʥʠʝ ʪʦʯʢʠ ʠ ʢʨʠʚʘʷ ʧʦʢʘʟʳʚʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 



ʦʙʨʘʪʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʫʟʠʠ ʧʦʤʥʦʞʝʥʥʦʛʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ, ὝὈϳ , ʜʣʷ ʙʦʣʴʰʠʭ ʯʘʩʪʠʮ. 

ʂʨʠʚʘʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʪʦʯʢʠ, ʧʦʢʘʟʘʥʘ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ. ʉʠʥʠʝ ʪʦʯʢʠ ʧʦʣʫʯʝʥʳ ʠʟ 

ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʯʘʩʪʠ (ʘ) ʵʪʦʛʦ ʨʠʩʫʥʢʘ. ʇʨʘʚʘʷ ʦʨʜʠʥʘʪ ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʫʟʠʠ. ʂʨʘʩʥʳʝ ʪʦʯʢʠ ʧʦʢʘʟʳʚʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ ʇʌʅʂʈ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʯʘʩʪʠ (b) ʵʪʦʛʦ ʨʠʩʫʥʢʘ. ʏʸʨʥʘʷ 

ʢʨʠʚʘʷ ʚ ʯʘʩʪʠ (c) ʧʦʢʘʟʳʚʘʝʪ ʧʦʜʛʦʥʦʯʥʫʶ ʢʨʠʚʫʶ ʌʦʛʝʣʷ-ʌʫʣʯʝʨʘ. ʃʝʚʘʷ ʦʩʴ ʦʨʜʠʥʘʪ 

ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ ʇʌʅʂʈ. 

 

 

 

 

 

 

 

 

 

 

ʀʟ ʈʠʩ. 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʞʠʜʢʦʩʪʴ-ʩʪʝʢʣʦ ʩʪʨʫʢʪʫʨʘ ʞʠʜʢʦʩʪʠ ʤʝʥʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ 

ʦʙʨʘʟʦʤ ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʟʤʝʥʝʥʠʡ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʥʘ ʈʠʩ. 1 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʫʯʝʥʥʳʤ ʜʣʷ ʤʦʜʝʣʠ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ ʨʘʥʝʝ 

[16] ʠ ʤʳ ʥʝ ʙʫʜʝʤ ʥʘ ʥʠʭ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ. 

 

ʅʘ ʈʠʩ. 2(ʘ) ʤʳ ʧʦʢʘʟʳʚʘʝʤ ʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʘ ʩʤʝʱʝʥʠʷ ʯʘʩʪʠʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʧʨʠ ʚʳʙʨʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ: 

ἂɝὶᴆὸ ἃȟ ḳ ρ ὔὓϳ Вȟ ὶᴆὸ ὸ ὶᴆὸ , 

ʛʜʝ ʫʩʨʝʜʥʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʯʘʩʪʠʮ ʚ ʩʠʩʪʝʤʝ, ὔ, ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 
ʥʘʯʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ, ˙ . 

ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ ʜʠʬʬʫʟʠʠ ʕʡʥʰʪʝʡʥʘ, ʥʘ (ʦʯʝʥʴ) ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʘʭ ʜʣʷ ʧʝʨʝʦʭʣʘʞʜʸʥʥʦʡ 

ʞʠʜʢʦʩʪʠ ʤʳ ʠʤʝʝʤ: 

ὈὝ ἂɝὶᴆὸ ἃȟ φϳὸ 

ʈʝʟʫʣʴʪʘʪʳ ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʫʟʠʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʢʘʟʘʥʳ ʢʘʢ ʩʠʥʠʝ ʪʦʯʢʠ 

ʥʘ ʈʠʩ. 2(c). 

 

ʅʘ ʈʠʩ. 2(b) ʤʳ ʧʦʢʘʟʳʚʘʝʤ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ  

(ʇʌʅʂʈ) ʦʪ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʌʅʂʈ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ ʫʞʝ 

ʫʯʠʪʳʚʘʶʱʝʡ ʫʩʨʝʜʥʝʥʠʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʫʛʣʘʤ ʨʘʩʩʝʷʥʠʷ: 

 

Ὂή ȟὝȟὸ ἂ
ȟ

ȟ
ἃȟ . 

 

ɺ ʚʳʨʘʞʝʥʠʠ ʚʳʰʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʩʢʘʣʷʨʥʳʝ ʚʝʣʠʯʠʥʳ. ɺʳʙʨʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʚʝʢʪʦʨʘ 

ʨʘʩʩʝʷʥʠʷ, ή χȢςσ„ϳ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʟʠʮʠʠ ʧʝʨʚʦʛʦ ʧʠʢʘ ʚ Ὂʥʘ ʈʠʩ. 1(c2). ʋʩʨʝʜʥʝʥʠʝ 

ʚʝʜʸʪʩʷ ʧʦ ʚʳʙʨʘʥʥʳʤ ʯʘʩʪʠʮʘʤ ʠ ʥʘʯʘʣʴʥʳʤ ʤʦʤʝʥʪʘʤ ʚʨʝʤʝʥʠ. 

 

ʀʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʈʠʩ.2(a,b) ʩʣʝʜʫʝʪ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʚ ʩʠʩʪʝʤʝ ʥʘʯʠʥʘʝʪ ʟʘʤʝʜʣʷʪʴʩʷ 

ʙʳʩʪʨʝʝ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ Ὕ ρ‭. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 
ʥʫʞʝ Ὕ ρ‭ʚ ʩʠʩʪʝʤʝ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʜʚʫʭ-ʩʪʫʧʝʥʯʘʪʳʡ ʤʝʭʘʥʠʟʤ ʨʝʣʘʢʩʘʮʠʠ. ʇʝʨʚʘʷ 



ʩʪʫʧʝʥʴ ʵʪʦʡ ʨʝʣʘʢʩʘʮʠʠ ʩʚʷʟʘʥʘ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʯʘʩʪʠʮ ʚʙʣʠʟʠ ʚʨʝʤʝʥʥʳʭ ʧʦʣʦʞʝʥʠʡ ʨʘʚʥʦʚʝʩʠʷ, 

ʘ ʚʪʦʨʘʷ, ʥʘ ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʘʭ, ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʠʩʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʢʦʣʣʝʢʪʠʚʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. 

 

ɺʨʝʤʷ ʨʝʣʘʢʩʘʮʠʠ ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʈʠʩ.2(c) ʩʦʦʪʚʝʪʩʚʫʝʪ ʤʦʤʝʥʪʫ ʢʦʛʜʘ  ʇʌʅʂʈ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 

ʟʥʘʯʝʥʠʷ ρϳ̆ ρςȢχρψϳ πȢσχ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʈʠʩ.2(b) ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ. 

 

ʋʞʝ ʦʧʠʩʘʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʤʠ [5,7-16]. ɼʘʣʝʝ ʤʳ ʦʧʠʩʳʚʘʝʤ 

ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

 

ʈʝʟʫʣʴʪʘʪʦʤ ʥʘʰʝʡ ʧʨʝʜʳʜʫʱʝʡ ʨʘʙʦʪʳ [6] ʩʪʘʣʦ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ 

ʚ ʧʘʨʥʦʡ ʠ ʪʨʦʡʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʷʭ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʞʠʜʢʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʝʢʣʦʚʘʥʠʷ ʜʣʷ ʤʷʛʢʦʡ (ʢʦʣʣʦʠʜʥʦʡ) ʤʦʜʝʣʴʥʦʡ ʞʠʜʢʦʩʪʠ. ɺ 2022 

ʛʦʜʫ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʨʘʥʝʝ ʨʘʟʚʠʪʳʤʠ ʤʝʪʦʜʘʤʠ ʜʚʝ ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʞʠʜʢʦʩʪʠ ʷʚʣʷʶʱʠʝʩʷ 

ʤʦʜʝʣʷʤʠ ʜʣʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʘʩʧʣʘʚʦʚ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʤʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʥʘ ʈʠʩ 3.4 ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʧʘʨʮʠʘʣʴʥʳʝ ʧʘʨʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ 

ʤʦʜʝʣʠ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ. 

 

 
ʈʠʩ. 3. ʕʚʦʣʶʮʠʷ ʧʘʨʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʨʘʜʠʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ 

ʤʦʜʝʣʠ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ. ʂʨʠʚʘʷ ʜʣʷ ʢʘʞʜʦʡ ʧʦʩʣʝʜʫʶʱʝʡ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʜʚʠʥʫʪʘ 

ʚʚʝʨʭ ʥʘ 0.2 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʡ ʢʨʠʚʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʇʘʥʝʣʠ (a), (b) ʠ (c) ʜʣʷ ʨʘʜʠʘʣʴʥʳʭ ʧʣʦʪʥʦʩʪʝʡὫ ὶ, Ὣ ὶʠ Ὣ ὶʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʈʝʟʫʣʴʪʘʪʳ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʩʚʝʨʭʫ ʚʥʠʟ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ: 

0.05, 0.1, 0.2, 0.3, 0.4, 0.5 (ʩʠʥʷʷ), 0.6, 0.8, 1.0 (ʟʝʣʸʥʘʷ), 2.0 (ʦʨʘʥʞʝʚʘʷ), 3.0, 4.0 (ʬʠʦʣʝʪʦʚʘʷ), 5.0, 

6.0 (ʢʨʘʩʥʘʷ). 



 

ʅʘ ʈʠʩ.3 ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʚʳʡ ʧʠʢ ʚ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʠ ʩʣʝʛʢʘ ʩʤʝʱʘʝʪʩʷ ʚ ʚʧʨʘʚʦ. ʊʘʢʞʝ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʱʝʧʣʝʥʠʝ ʚʪʦʨʦʛʦ 

ʧʠʢʘ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʨʷʜʢʘ ʚ ʞʠʜʢʦʩʪʠ 

ʢʦʪʦʨʳʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʟʘ ʧʨʝʜʝʣʳ ʧʝʨʚʦʡ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʦʙʦʣʦʯʢʠ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ 

ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ. 

 

ɺ ʥʘʰʝʡ ʧʨʝʜʳʜʫʱʝʡ ʨʘʙʦʪʝ [6], a ʪʘʢʞʝ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ 

ʪʱʘʪʝʣʴʥʳʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʢʨʠʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʈʠʩ.3 ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʝʩʴʤʘ 

ʯʸʪʢʠʝ ʫʢʘʟʘʥʠʝ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨ Tg ʠ Tx.     ʇʨʠʤʝʨʳ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʈʠʩ. 4. 

 

 

 

 

ʈʠʩ. 4. ʇʨʠʤʝʨʳ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʧʘʨʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʨʘʜʠʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ (ʇʌʈʇ) 

ʜʣʷ ʤʦʜʝʣʠ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ. ʧʈʠʩ-ʢʠ. (a1),(b1),(c1) ʧʦʢʘʟʳʚʘʶʪ ʇʌʈʇ. ʅʘ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʧʈʠʩ. 

ʇʦʢʘʟʘʥʳ ʜʘʥʥʳʝ ʜʣʷ ʜʚʫʭ ʪʝʤʧʝʨʘʪʫʨ. ɼʘʥʥʳʝ ʪʝ ʞʝ, ʯʪʦ ʠ ʥʘ ʈʠʩ.3. ʉʠʥʠʝ ʢʨʠʚʳʝ ʩʤʝʱʝʥʳ 

ʚʚʝʨʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʨʘʩʥʳʤ ʢʨʠʚʳʤ. ɺʝʣʠʯʠʥʳ ʩʤʝʱʝʥʠʡ ʧʦʢʘʟʘʥʳ ʢʘʢ (+1.0) ʠ (+0.5). 

ʇʝʨʚʘʷ, ʚʪʦʨʘʷ ʠ ʪʨʝʪʴʷ ʩʪʨʦʢʠ ʥʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʇʌʈʇ Ὣ ὶ, Ὣ ὶ
Ὣ ὶʠ Ὣ ὶʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʧʈʠʩ.-ʢʠ (a2) ʠ (b2) ʧʦʢʘʟʳʚʘʶʪ ʢʘʢ ʚʳʩʦʪʘ ʧʝʨʚʦʛʦ ʧʠʢʘ ʠ 

ʛʣʫʙʠʥʘ ʧʝʨʚʦʛʦ ʤʘʢʩʠʤʫʤʘ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ɺʳʩʦʪʳ ʧʝʨʚʦʛʦ ʧʠʢʘ ʧʦʢʘʟʘʥʳ ʥʘ ʣʝʚʦʡ ʦʩʠ 

ʦʨʜʠʥʘʪ, ʘ ʛʣʫʙʠʥʳ ʧʝʨʚʦʛʦ ʤʠʥʠʤʫʤʘ ʥʘ ʧʨʘʚʦʡ ʦʩʠ ʦʨʜʠʥʘʪ. ʅʘ ʧʈʠʩ.-ʢʝ (c2) ʧʦʢʘʟʘʥʦ ʢʘʢ 



ʚʳʩʦʪʳ ʜʚʫʭ ʚʳʙʨʘʥʥʳʭ ʧʠʢʦʚ ʚ Ὣ ὶʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʉʪʠʣʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 
ʥʘ ʧʈʠʩ.-ʢʘʭ (a3), (b3), (c3) ʘʥʘʣʦʛʠʯʝʥ ʩ (c2). ʅʘ ʧʈʠʩ.-ʢʝ (c3) ʪʘʢʞʝ ʧʦʢʘʟʘʥʘ ʛʣʫʙʠʥʘ ʦʜʥʦʛʦ ʠʟ 

ʤʠʥʠʤʫʤʦʚ. 

 

ʂʨʘʩʥʘʷ ʢʨʠʚʘʷ ʥʘ ʧʈʠʩ.-ʢʝ 4(a2) ʧʦʢʘʟʳʚʘʝʪ ʢʘʢ ʚʳʩʦʪʘ ʧʝʨʚʦʛʦ/ʦʩʥʦʚʥʦʛʦ ʧʠʢʘ ʚ Ὣ ὶʟʘʚʠʩʠʪ 
ʦʪ ʦʙʨʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ρϳ˟ . ʆʙʨʘʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʥʠʞʥʝʡ ʦʩʠ ʘʙʩʮʠʩʩʝ, ʘ ʩʘʤʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʝʨʭʥʝʡ ʘʙʩʮʠʩʩʝ. ʄʳ ʚʠʜʠʤ, ʯʪʦ ʢʨʠʚʘʷ ʦʩʪʘʸʪʩʷ ʧʣʘʚʥʦʡ ʚʦ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ 

ʪʝʤʧʝʨʘʪʫʨ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʪʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʫʪʚʝʨʞʜʝʥʠʷ, ʯʪʦ ʩʦ 

ʩʪʨʫʢʪʫʨʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʞʠʜʢʦʩʪʴ-ʩʪʝʢʣʦ (ʧʨʠ Ὕ πȢσω) ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʛʦ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ. ʆʜʥʘʢʦ, ʝʩʣʠ ʤʳ ʚʥʠʤʘʪʝʣʴʥʦ ʧʦʩʤʦʪʨʠʤ ʥʘ ʧʦʚʝʜʝʥʠʝ ʛʣʫʙʠʥʳ ʧʝʨʚʦʛʦ ʤʠʥʠʤʫʤʘ, 

ʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝὝ πȢσωʛʣʫʙʠʥʘ ʧʝʨʚʦʛʦ ʤʠʥʠʤʫʤʘ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʟʘʤʝʪʠʤ, ʯʪʦ ʛʣʫʙʠʥʘ ʧʝʨʚʦʛʦ ʤʠʥʠʤʫʤʘ ʥʝ ʨʘʚʥʘ ʥʫʣʶ ʧʨʠ 

Ὕ πȢσω. ʊ.ʝ., ʠʟ ʧʈʠʩ.-ʢa 4(a2) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ Ὕ πȢσωʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʛʠʙ ʚ ʧʦʚʝʜʝʥʠʠ ʢʨʠʚʦʡ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʝʨʚʦʤʫ ʤʠʥʠʤʫʤʫ ʚ ʧʘʨʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʨʘʜʠʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ (ʇʌʈʇ). 

ʆʧʠʩʘʥʥʳʡ ʧʝʨʝʛʠʙ ʝʱʸ ʙʦʣʝʝ ʷʚʝʥ ʠʟ  ʧʈʠʩ.-ʢʝ 4(b2). 

 

ʅʘ ʧʈʠʩ.-ʢʝ 4(ʩ2) ʧʦʢʘʟʘʥʦ ʧʦʚʝʜʝʥʠʝ ʜʚʫʭ ʦʩʥʦʚʥʳʭ (ʧʝʨʚʳʭ) ʧʠʢʦʚὫ ὶ. ʇʨʠʤʝʨʥʳʝ 
ʧʦʣʦʞʝʥʠʷ ʵʪʠʭ ʧʠʢʦʚ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʫʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ. ʊʘʢ, ʠʟ ʧʈʠʩ.-ʢʘ 4(ʩ2) ʩʦʚʝʨʰʝʥʥʦ 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʨʘʩʥʦʡ ʢʨʠʚʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʠʢʫ ʧʨʠ ὶ ρȢυʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʛʠʙ ʧʨʠ Ὕ
Ὕ πȢσω. ʀʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʪʘʢʞʝ ʧʦʚʝʜʝʥʠʝ ʩʠʥʝʡ ʢʨʠʚʦʡ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ρὝϳ  ʥʠʞʝ 0.5, ʪ.ʝ., 

ʧʨʠ Ὕ ςȢπ. ʅʘʙʣʶʜʘʝʤʳʡ ʧʝʨʝʛʠʙ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʧʨʠʙʣʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʢ 

ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʝ, ʪ.ʝ., ʩ ʧʝʨʝʛʨʝʚʦʤ ʞʠʜʢʦʩʪʠ. ɿʘʤʝʪʠʤ, ʯʪʦ ʧʦʜʦʙʥʦʛʦ ʧʝʨʝʛʠʙʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ 

ʩ ʢʨʘʩʥʳʤʠ ʢʨʠʚʳʤʠ ʥʘ ʧʈʠʩ.-ʢʘʭ (a2) ʠ (b2). T.e., ʧʝʨʝʛʠʙ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʪʘʢʞʝ 

ʩʚʷʟʘʥ ʩ ʫʧʦʨʷʜʦʯʝʥʠʝʤ ʯʘʩʪʠʮ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʙʦʣʴʰʠʭ ʯʝʤ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʧʈʠʩ.-ʢʘʭ (a2),(b2),(c2) ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʘʢʢʫʨʘʪʥʳʡ ʘʥʘʣʠʟ 

(ʇʌʈʇ) ʩʧʦʩʦʙʝʥ ʚʝʩʴʤʘ ʷʚʥʦ ʫʢʘʟʘʪʴ ʥʘ ʧʝʨʝʭʦʜ  ʧʨʠ Ὕ Ὕ πȢσω. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʩʣʝʜʳ ʵʪʦʛʦ ʧʝʨʝʭʦʜʘ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ ʪʘʢʞʝ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʧʨʝʚʳʰʘʶʱʠʭ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ (ʜʦ ʙʣʠʞʘʡʰʝʡ ʩʪʨʫʢʪʫʨʥʦʡ ʦʙʦʣʦʯʢʠ). ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ ʧʨʠ Ὕʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʢʠʭ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʩʪʨʫʢʪʫʨ 

ʚ ʞʠʜʢʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʤʘʩʰʪʘʙʳ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʴʰʝ ʯʝʤ ʨʘʟʤʝʨʳ ʦʙʦʣʦʯʝʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʯʘʩʪʠʮ. 

 

ʄʳ ʪʘʢʞʝ ʠʟʫʯʘʣʠ ʧʦʚʝʜʝʥʠʝ ʪʨʦʡʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʥʘ ʤʦʜʝʣʷʭ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ ʠ 

ɺʘʭʥʩʪʨʦʤʘ. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʫʞʝ ʩʜʝʣʘʥʥʳʝ ʥʘʤʠ ʟʘʢʣʶʯʝʥʠʝ ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʞʠʜʢʦʩʪʠ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʩʪʨʫʢʪʫʨ ʩ ʨʘʟʤʝʨʘʤʠ ʟʘʤʝʪʥʦ ʙʦʣʴʰʠʤʠ ʯʝʤ 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ. ʄʳ ʥʝ ʙʫʜʝʤ ʦʧʠʩʳʚʘʪʴ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʟʜʝʩʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʨʝʟʫʣʴʪʘʪʳ, ʘ ʪʘʢʞʝ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʨʠʚʝʣʠ ʥʘʩ ʢ ʪʦʤʫ, ʯʪʦ ʤʳ 

ʧʦʧʳʪʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʦʢʨʫʛ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʠʮ ʚʠʟʫʘʣʴʥʦ. ʇʨʠ ʵʪʦʤ, ʤʳ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʨʘʟʤʝʨʳ ʢʦʥʬʠʛʫʨʘʮʠʡ ʥʘ ʤʘʩʰʪʘʙʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʤʝʨʥʦ 4-ʤ ʤʝʞ-

ʯʘʩʪʠʯʥʳʤ ʨʘʩʩʪʦʷʥʠʷʤ. ʀʟʫʯʝʥʠʝ ʪʘʢʠʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʧʨʠʚʝʣʦ ʥʘʩ ʢ ʤʳʩʣʠ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʯʘʩʪʠʮʳ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʫʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʣʠʥʝʡʥʳʝ ʮʝʧʦʯʢʠ ʯʘʩʪʠʮðʤʳ ʥʘʙʣʶʜʘʣʠ ʮʝʧʦʯʢʠ 

ʩʦʜʝʨʞʘʱʠʝ 5 ʯʘʩʪʠʮ ʠ ʙʦʣʝʝ. ʕʪʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘʚʝʣʠ ʥʘʩ ʥʘ ʤʳʩʣʴ ʠʟʫʯʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ 

ʮʝʧʦʯʝʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. 

 

ʂʘʢ ʤʳ ʫʞʝ ʦʧʠʩʘʣʠ ʚʦ ʚʚʝʜʝʥʠʠ, ʥʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʢʘʩʘʶʪʩʷ ʥʘʙʣʶʜʝʥʠʷ ʨʘʥʝʝ ʥʝ 

ʦʙʩʫʞʜʘʚʰʝʛʦʩʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʬʬʝʢʪʘ, ʪ.ʝ., ʥʘʙʣʶʜʝʥʠʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʣʠʥʝʡʥʳʭ ʮʝʧʦʯʝʢ 



ʦʙʨʘʟʦʚʘʥʥʳʭ ʯʘʩʪʠʮʘʤʠ ʩʠʩʪʝʤʳ. ʄʳ ʦʧʨʝʜʝʣʷʝʤ ʮʝʧʦʯʢʫ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʯʘʩʪʠʮ ʛʜʝ ʢʘʞʜʘʷ 

ʯʘʩʪʠʮʘ ʚʥʫʪʨʠ ʮʝʧʦʯʢʠ ʠʤʝʝʪ ʜʚʘ ʩʦʩʝʜʘ ʠ ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʩʚʷʟʷʤʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʯʘʩʪʠʮʳ ʜʦ  

ʜʚʫʭ ʝʸ ʩʦʩʝʜʝʡ ʚ ʮʝʧʦʯʢʝ ʙʦʣʴʰʝ ʥʝʢʦʛʦ ʚʳʙʨʘʥʥʦʛʦ ʫʛʣʘ. ʀʣʣʶʩʪʨʘʮʠʷ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ. 5. ɿʘʤʝʪʠʤ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʚʳʙʨʘʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʚʩʝ ʯʘʩʪʠʮʳ 

ʚʭʦʜʷʱʠʝ ʚ ʮʝʧʦʯʢʠ ʪʠʧʘ ὅχȟρπʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʥʠʢʘʤʠ ʮʝʧʦʯʝʢ ὅχȟρυ, ʘ ʪʘʢʞʝ  
ʫʯʘʩʪʥʠʢʘʤʠ ʮʝʧʦʯʝʢ ὅφȟρπ. 

 

ʇʝʨʚʳʝ ʜʚʝ ʩʪʨʦʯʢʠ ʥʘ ʈʠʩ. 6 ʧʦʢʘʟʳʚʘʶʪ ʤʛʥʦʚʝʥʥʳʝ ʬʦʪʦʛʨʘʬʠʠ ʩʠʩʪʝʤʳ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ 

ʩʦʩʪʦʷʱʝʡ ʠʟ 8000 ʯʘʩʪʠʮ. ʇʨʠ ʵʪʦʤ, ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ ʙʦʣʴʰʠʝ ʯʘʩʪʠʮʳ ʬʦʨʤʠʨʫʶʱʠʝ ʮʝʧʦʯʢʠ 

ʪʠʧʘ ὅχȟρυ. 

 

 

ʈʠʩ. 5. ʇʨʠʤʝʨʳ ʥʘ ʧʣʦʩʢʦʩʪʠ ʮʝʧʦʯʝʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʛʣʘʤ ʫʢʘʟʘʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ. ɺʩʝ 

ʧʦʢʘʟʘʥʥʳʝ ʮʝʧʦʯʢʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʝʣʴʥʳʤʠ ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʫʛʣʳ ʚ ʥʠʭ ʦʜʠʥʘʢʦʚʳ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʝʣʴʥʳʤ ʫʛʣʘʤ ʜʣʷ ʮʝʧʦʯʢʠ ʫʢʘʟʘʥʥʦʛʦ ʪʠʧʘ. ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʮʝʧʦʯʢʠ 

ὅρωȟρπ, ὅρφȟρς, ὅρσȟρυ,ὅρπȟςπ. 

 

ʀʟ ʩʨʘʚʥʝʥʠʷ ʬʦʪʦʛʨʘʬʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʚʠʜʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ ʧʨʠ ʧʦʥʠʞʝʥʠʠ 

 

ʪʝʤʧʝʨʘʪʫʨʳ. ʇʦʩʣʝʜʥʷʷ ʩʪʨʦʯʢʘ ʥʘ ʈʠʩ. 6 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʘ 

ʯʘʩʪʠʮ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ. ʅʘʧʨʠʤʝʨ, ʈʠʩ. 6(a) ʧʦʢʘʟʳʚʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ ὅφȟρυ. ʅʘ ʧʨʘʢʪʠʢʝ, 
ʚʤʝʩʪʦ ʯʠʩʣʘ ʯʘʩʪʠʮ ʧʦʢʘʟʘʥʘ ʢʘʢʘʷ ʯʘʩʪʴ ʦʪ ʚʩʝʭ ʙʦʣʴʰʠʭ ʯʘʩʪʠʮ ʫʯʘʩʪʚʫʝʪ ʚ ʮʝʧʦʯʢʘʭ. ʈʠʩ. 6(b,c) 

ʧʦʜʦʙʥʳ ʈʠʩ. 6(a), ʥʦ ʦʥʠ ʜʣʷ ʮʝʧʦʯʝʢ ʪʠʧʘ ὅφȟςπʠ ὅχȟςπ. 

 

ʈʠʩ. 7 ʩʦʜʝʨʞʠʪ ʨʝʟʫʣʴʪʘʪʳ ʜʘʣʴʥʝʡʰʝʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʘʩʘʪʝʣʴʥʦ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ ʨʘʟʥʳʭ ʪʠʧʦʚ. ɺ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʩʪʨʦʯʢʝ ʩʦʜʝʨʞʘʪʴʩʷ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ 

ʮʝʧʦʯʝʢ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʯʘʩʪʠʮ. ʈʘʟʥʳʝ ʩʪʦʣʙʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʥʳʤ 

ʧʨʝʜʝʣʴʥʳʤ ʫʛʣʘʤ ʜʣʷ ʮʝʧʦʯʝʢ. ʊʨʠ ʢʨʘʩʥʳʝ ʢʨʠʚʳʝ ʥʘ ʢʘʞʜʦʤ ʧʦʜ-ʨʠʩʫʥʢʝ (ʧʈ-ʢʝ) 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʩʠʩʪʝʤʘʭ ʩ ʥʝʥʫʣʝʚʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠðʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ. ʊʘʢ ʩʨʝʜʥʠʝ ʢʨʘʩʥʳʝ ʢʨʠʚʳʝ ʧʦʢʘʟʳʚʘʶʪ ʢʘʢ ʩʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʚʝ ʜʨʫʛʠʝ ʢʨʘʩʥʳʝ ʢʨʠʚʳʝ 

(ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ) ʧʦʢʘʟʳʚʘʶʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʣʶʩ/ʤʠʥʫʩ ʩʠʛʤʘ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ. 

 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʘʢ ʜʣʷ ʮʝʧʦʯʝʢ ʪʠʧʘ ὅφȟρυʬʨʘʢʮʠʷ, Ὢ, ʯʘʩʪʠʮ 



ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ  ὪḐσȢψ% ʜʦ ὪḐφȢψ%. ɼʣʷ ʮʝʧʦʯʝʢ 

ʪʠʧʘὅφȟςπʬʨʘʢʮʠʷ ʤʝʥʷʝʪʩʷ ʦʪ ὪḐςψ%ʜʦ ὪḐτς%. ɼʣʷ ʮʝʧʦʯʝʢ ʪʠʧʘ ὅχȟρυʬʨʘʢʮʠʷ 
ʤʝʥʷʝʪʩʷ ʦʪ ὪḐπȢω%ʜʦ ὪḐρȢω%. ʅʘʢʦʥʝʮ, ʜʣʷ ʮʝʧʦʯʝʢ ʪʠʧʘ ὅχȟςπʬʨʘʢʮʠʷ ʤʝʥʷʝʪʩʷ ʦʪ ὪḐ
ρςȢυ%ʜʦ ὪḐςρȢπ%. 

 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʠʚʳʝ ʦʧʠʩʳʚʘʶʱʠʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʙʣʠʟʠ ʪʝʤʧʝʨʘʪʫʨʳ Ὕ ρȢπ‭, ʪ.ʝ., 
ʚʙʣʠʟʠ ʪʝʤʧʝʨʘʪʫʨʳ ʛʜʝ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʠ ʛʜʝ ʜʠʥʘʤʠʢʘ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘʤʝʜʣʷʝʪʩʷ. 

 

ʉʠʥʠʝ ʢʨʠʚʳʝ ʥʘ ʈʠʩ. 7 ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʚʨʦʞʜʸʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ (ɺʉ). 

 

 

 

ʈʠʩ. 6. ʇʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʩʪʨʦʯʢʠ ʧʦʢʘʟʳʚʘʶʪ ʤʛʥʦʚʝʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʩʥʠʤʢʠ ʩʠʩʪʝʤʳ. ʇʨʠ 

ʵʪʦʤ ʥʘ ʩʥʠʤʢʘʭ ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ ʯʘʩʪʠʮʳ ʦʙʨʘʟʫʶʱʠʝ ʮʝʧʦʯʢʠ ὅχȟρυ. ʀʟ ʩʥʠʤʢʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ 
ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʝ ʮʝʧʦʯʝʢ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ. ɺ ʪʨʝʪʴʝʡ ʩʪʨʦʯʢʝ ʧʦʢʘʟʘʥʳ 

ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʚ ʤʛʥʦʚʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʦ ʚʩʝʭ ʮʝʧʦʯʢʘʭ ʩʦʜʝʨʞʠʪʩʷ ʦʧʨʝʜʝʣʸʥʥʘʷ 

ʯʘʩʪʴ ʚʩʝʭ ʯʘʩʪʠʮ ʩʠʩʪʝʤʳ. ʏʘʩʪʠ (a), (b), (c)  ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʮʝʧʦʯʢʘʤ ὅφȟρυ, ὅφȟςπ, 

ὅχȟςπʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʢ ʫʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. ʈʘʟʥʳʝ ʢʨʠʚʳʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʯʘʩʪʷʭ  (a), (b), (c) 
ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. ʊʝʤʧʝʨʘʪʫʨʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʩʣʝʜʫʶʱʠʝ (ʚ 



ʝʜʠʥʠʮʘʭ ‭): 3.0, 2.0, 1.5, 1.0, 0.7, 0.5, 0.39, 0.20, 0.05. ɺʠʜʥʦ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 
ʢʨʠʚʳʝ ʩʤʝʱʘʶʪʩʷ ʥʘʧʨʘʚʦ, ʪ.ʝ., ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ ʚʩʝʭ ʪʠʧʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ Ὕ ρȢπ‭ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ 
ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʚʦ ɺʉ ʦʩʪʘʸʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʳʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʧʦʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ Ὕ ρȢπ‭ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ ʥʘʯʠʥʘʝʪ 

ʚʦʟʨʘʩʪʘʪʴ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʦʙʥʳ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʦʣʫʯʝʥʥʳʤ ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʨʦʞʜʸʥʥʳʭ ʩʪʨʫʢʪʫʨ. 

 

 

 



ʈʠʩ.7. ɿʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʅʘ ʦʩʷʭ ʦʨʜʠʥʘʪ ʧʦʢʘʟʘʥʳ ʬʨʘʢʮʠʠ ʙʦʣʴʰʠʭ ʯʘʩʪʠʮ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʘʭ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʣʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʙʦʣʴʰʠʭ ʯʘʩʪʠʮ. ʂʨʘʩʥʳʝ ʢʨʠʚʳʝ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ çʨʝʘʣʴʥʳʭè ʩʪʨʫʢʪʫʨʘʭ, ʘ ʩʠʥʠʝ ʥʘ çʚʨʦʞʜʸʥʥʳʭè ʩʪʨʫʢʪʫʨʘʭ (ɺʉ). ʆʩʥʦʚʥʳʝ 

ʢʨʠʚʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʩʠʩʪʝʤʝ ʩʦʜʝʨʞʘʱʝʡ 8000 ʯʘʩʪʠʮ. ʉʚʝʪʣʦ-ʟʝʣʸʥʳʝ ʪʦʯʢʠ ʠ ʩʚʝʪʣʦ-

ʛʦʣʫʙʳʝ ʪʦʯʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʩʠʩʪʝʤʝ ʩʦʜʝʨʞʘʱʝʡ 64000 ʯʘʩʪʠʮ. ɿʘʤʝʪʠʤ, ʯʪʦ ʠʟ ʨʠʩʫʥʢʘ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʢʦʪʦʨʦʡ ʩʪʨʫʢʪʫʨʘ ʞʠʜʢʦʩʪʠ (ʠʣʠ ʫʞʝ ʩʪʝʢʣʘ) ʧʝʨʝʩʪʘʸʪ ʠʟʤʝʥʷʪʴʩʷ 

ʥʘ ʜʦʩʪʫʧʥʳʭ ʥʘʤ ʚʨʝʤʝʥʘʭ ʨʝʣʘʢʩʘʮʠʠ ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ ˟ πȢσω‭. 

 

 
 

ʈʠʩ. 8. ɿʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ (ʩʨʝʜʥʝʡ ʬʨʘʢʮʠʠ ʯʘʩʪʠʮ) ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʮʝʧʦʯʢʘʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʤʦʜʝʣʠ ɺʘʭʥʩʪʨʦʤʘ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʮʝʧʦʯʝʢ ʩʦʩʪʦʷʱʠʭ ʪʦʣʴʢʦ ʠʟ ʙʦʣʴʰʠʭ ʯʘʩʪʠʮ. 

 

ʆʥʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ Ὕ ρȢπ‭ʚ ʞʠʜʢʦʩʪʠ ʥʘʯʠʥʘʶʪ 
ʧʨʦʠʩʭʦʜʠʪʴ ʩʣʦʞʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʢʘʢ ʩʪʨʫʢʪʫʨʥʳʝ, ʪʘʢ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʣʠʥʝʡʥʳʭ ʮʝʧʦʯʝʢ ʠʟ ʯʘʩʪʠʮ, ʚʠʜʠʤʦ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. 

 

ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ ʷʚʣʷʝʪʩʷ ʣʠ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʮʝʧʦʯʝʢ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʦʜʝʣʠ 

ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ (ʤʂɸ) ʠʣʠ ʵʪʦ ʙʦʣʝʝ ʦʙʱʠʡ ʬʝʥʦʤʝʥ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʤʦʜʝʣʴ ʞʠʜʢʦʩʪʠ 

ɺʘʭʥʩʪʨʦʤʘ (ʤɺ). ʅʘʧʦʤʥʠʤ, ʯʪʦ ʤʂɸ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʠʭ ʯʘʩʪʠʮ ʠ ʤʝʥʴʰʠʭ ʯʘʩʪʠʮ ʚ 

ʩʦʦʪʥʦʰeʥʠʠ 4:1, ʘ ʤɺ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʠʭ ʠ ʤʝʥʴʰʠʭ ʯʘʩʪʠʮ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1. ʅʘʰʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʤɺ ʪʘʢʞʝ ʦʙʨʘʟʫʶʪʩʷ ʮʝʧʦʯʢʠ ʩʦʩʪʦʷʱʠʝ ʠʟ ʙʦʣʴʰʠʭ ʯʘʩʪʠʮ. ʊʘʢʞʝ 



ʧʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʜʣʷ ʮʝʧʦʯʝʢ ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʯʘʩʪʠʮʳ ʢʘʢ ʙʦʣʴʰʝʛʦ 

ʪʘʢ ʠ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʜʣʷ ʤɺ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩ.8. 

 

ʀʟ ʈʠʩ.8 ʩʣʝʜʫʝʪ, ʯʪʦ ʬʝʥʦʤʝʥ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʧʦʯʝʢ ʯʘʩʪʠʮ ʚ ʞʠʜʢʦʩʪʠ, ʚʠʜʠʤʦ, ʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤʘ ʦʙʱʠʤ. 

 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʤʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʮʝʧʦʯʝʢ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚʦ ʚʨʦʞʜʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʷʚʥʦ ʥʝʪʨʠʚʠʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʤʝʝʪ ʩʤʳʩʣ 

ʩʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʫʯʝʥʥʳʤʠ ʜʣʷ ʢʣʘʩʪʝʨʦʚ ʯʘʩʪʠʮ 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʪʘʙʠʣʴʥʳʭ ʦʙʦʣʦʯʝʢ. ɼʣʷ ʨʘʩʯʸʪʦʚ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʧʨʦʛʨʘʤʤʫ[11-13]. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩ.9. ʆʙʦʣʦʯʢʘ ʥʘ ʧʈʠʩ.9(a) (ʧʦʜ-ʈʠʩ.9(a)) 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ. ɼʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʙʦʣʦʯʢʠ ʪʘʢʦʛʦ ʪʠʧʘ (ʢʚʘʜʨʘʪʥʘʷ ʘʥʪʠ-ʧʨʠʟʤʘ ʩ ʜʚʫʤʷ ʚʝʨʰʠʥʘʤʠ) 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʩʠʩʪʝʤʝ. ʆʜʥʘʢʦ, ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʘʢʪʠʯʝʩʢʠ 40% ʚʩʝʭ 

ʯʘʩʪʠʮ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʪʘʢʠʤ ʢʣʘʩʪʝʨʘʤ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚʨʦʞʜʝʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʨʝʘʣʴʥʳʭ/ʨʦʜʠʪʝʣʴʩʢʠʭ ʩʪʨʫʢʪʫʨ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʫʞʝ 

ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʙʦʣʴʰʦʝ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 20%) ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʣʦʯʝʢ ʪʠʧʘ (11ɸ). ʕʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʪʦ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʪʘʢʠʭ ʦʙʦʣʦʯʝʢ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʤʦʞʝʪ ʥʝ ʪʨʝʙʦʚʘʪʴ ʩʣʦʞʥʳʭ 

ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  ʏʝʨʥʳʝ ʢʨʠʚʳʝ ʥʘ ʧʈʠʩ.9(b,c) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ ʩ ʨʘʟʥʳʤʠ ʛʝʦʤʝʪʨʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʤʥʦʛʠʝ ʠʟ 

ʵʪʠʭ ʢʣʘʩʪʝʨʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʧʝʨʝʛʠʙʘ ˟ ρȢπ‭. 
 

ʅʘ ʈʠʩ.10 ʤʳ ʧʦʢʘʟʳʚʘʝʤ ʤʛʥʦʚʝʥʥʫʶ ʬʦʪʦʛʨʘʬʠʶ ʩʠʩʪʝʤʳ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

˟ πȢχ‭. ʅʘ ʬʦʪʦʛʨʘʬʠʠ ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ ʯʘʩʪʠʮʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʦʙʦʣʦʯʢʘʤ (11A) . 

 
 

ʈʠʩ.9. ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʦʙʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘ ʈʠʩ.7,8, ʥʦ ʜʣʷ ʯʘʩʪʠʮ ʚ ʢʣʘʩʪʝʨʘʭ ʦʙʨʘʟʫʝʤʳʭ 

ʩʪʘʙʠʣʴʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ ʚ ʩʠʩʪʝʤʝ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ. ʇʨʘʚʘʷ ʦʩʴ ʦʨʜʠʥʘʪ ʥʘ ʧʈ-ʘʭ (b,c) 

ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʯʸʨʥʦʤ ʮʚʝʪʝ. ʏʝʨʥʳʝ ʪʦʯʢʠ ʠ ʢʨʠʚʳʝ 

ʧʦʢʘʟʳʚʘʶʪ ʪʝ ʞʝ ʜʘʥʥʳʝ, ʯʪʦ ʠ ʩʠʥʠʝ ʢʨʠʚʳʝ, ʥʦ ʥʘ ʙʦʣʴʰʝʤ ʤʘʩʰʪʘʙʝ. 

 



 

ʈʠʩ.10. ʇʦʣʫʯʝʥʥʘʷ ʥʘʤʠ ʤʛʥʦʚʝʥʥʘʷ ʬʦʪʦʛʨʘʬʠʷ ʩʪʨʫʢʪʫʨʳ ʚ ʤʦʜʝʣʠ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ˟ πȢχ‭. ʅʘ ʬʦʪʦʛʨʘʬʠʠ ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ ʯʘʩʪʠʮʳ ʚʭʦʜʷʱʠʝ ʚ ʩʪʘʙʠʣʴʥʳʝ 
ʦʙʦʣʦʯʢʠ ʪʠʧʘ (11A). ʅʘ ʬʦʪʦʛʨʘʬʠʠ ʚʠʜʥʦ, ʯʪʦ ʩʪʘʙʠʣʴʥʳʝ ʦʙʦʣʦʯʢʠ ʥʘʯʠʥʘʶʪ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʢʣʘʩʪʝʨʳ [11-12]. 

 

 

ʈʠʩ.11. (a,b,c) ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʵʥʝʨʛʠʡ ʯʘʩʪʠʮ ʪʠʧʘ (A) ʜʣʷ 

ʤʦʜʝʣʠ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ ʧʨʠ ʚʳʙʨʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʉʠʥʠʝ ʢʨʠʚʳʝ ʧʦʢʘʟʳʚʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʣʷ ʚʩʝʭ ʯʘʩʪʠʮ ʪʠʧʘ (A). ʂʨʘʩʥʳʝ ʢʨʠʚʳʝ ʧʦʢʘʟʳʚʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʣʴʢʦ ʜʣʷ ʯʘʩʪʠʮ ʪʠʧʘ (A) 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʮʝʧʦʯʢʘʤ ʪʠʧʘ ὅψȟςπ. (d) ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʨʘʩʥʳʤʠ ʠ 
ʩʠʥʠʤʠ ʢʨʠʚʳʤʠ ʚ ʢʚʘʜʨʘʪʝ ʙʳʣʘ ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʥʘ ʧʦ ʚʩʝʤ ʟʥʘʯʝʥʠʷʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ. 

ɿʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʮʝʧʦʯʝʢ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʟʥʳʤʠ ʢʨʠʚʳʤʠ. 

 

ʀʟ ʈʠʩ.10 ʩʣʝʜʫʝʪ, ʯʪʦ ʩʪʘʙʠʣʴʥʳʝ ʦʙʦʣʦʯʢʠ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʦʙʲʝʜʠʥʷʪʴʩʷ ʚ ʢʣʘʩʪʝʨʳ [11-12]. 

 

ʉʨʘʚʥʠʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʮʝʧʦʯʝʢ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʣʷ ʩʪʘʙʠʣʴʥʳʭ ʦʙʦʣʦʯʝʢ 

ʪʠʧʘ (11A), ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʛʝʦʤʝʪʨʠʠ ʚ ʩʠʩʪʝʤʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ 

ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʧʝʨʝʛʠʙʘ ˟ ρȢπ‭. 
 

ɺʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʢʘʩʘʶʱʠʤʩʷ ʚʩʝʭ ʥʘʙʣʶʜʘʝʤʳʭ ʩʪʨʫʢʪʫʨ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩʦʤ ʦ ʪʦʤ ʢʘʢ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʯʘʩʪʠʮ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʡʩʪʚ 

ʦʩʪʘʣʴʥʳʭ ʯʘʩʪʠʮ. 

 



ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʯʘʩʪʠʮ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʮʝʧʦʯʢʘʤ ʤʳ ʩʨʘʚʥʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʵʥʝʨʛʠʡ ʜʣʷ ʯʘʩʪʠʮ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʠ ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʮʝʧʦʯʢʘʤ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʈʠʩ.11. 

 

ʀʟ ʧʈ-ʦʚ 11(a,b,c) ʩʣʝʜʫʝʪ, ʯʪʦ ʯʘʩʪʠʮʳ ʚʭʦʜʷʱʠʝ ʚ ʮʝʧʦʯʢʠ ʩʢʣʦʥʥʳ ʠʤʝʪʴ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʦʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʏʪʦʙʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʝʣʠʯʠʥʫ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʤʳ ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʣʠ 

ʢʚʘʜʨʘʪʳ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʢʨʘʩʥʳʤʠ ʠ ʩʠʥʠʤʠ ʢʨʠʚʳʤʠ ʧʦ ʟʥʘʯʝʥʠʷʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ 

ʮʝʧʦʯʝʢ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɿʥʘʯʝʥʠʷ ʵʪʠʭ ʠʥʪʝʛʨʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʮʝʧʦʯʝʢ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩ.11(d). ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʯʝʤ ʙʦʣʝʝ ʧʨʷʤʦʡ ʷʚʣʷʝʪʩʷ ʮʝʧʦʯʢʘ, ʪʝʤ ʙʦʣʝʝ ʵʥʝʨʛʠʠ ʯʘʩʪʠʮ ʦʙʨʘʟʫʶʱʠʭ ʮʝʧʦʯʢʠ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ çʩʨʝʜʥʠʭè ʯʘʩʪʠʮ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʟʘʣʦʩʴ ʙʳ, ʨʘʟʫʤʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʮʝʧʦʯʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʥʝʢʠʝ ʜʠʩʣʦʢʘʮʠʠ. 

 

 

 

ʈʠʩ.12. ʅʘ ʧʦʜ-ʨʠʩʫʥʢʝ (a) ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʘ ʩʤʝʱʝʥʠʷ ʜʣʷ ʯʘʩʪʠʮ 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʩʪʘʙʠʣʴʥʳʤ ʦʙʦʣʦʯʢʘʤ (ʠ ʢʣʘʩʪʝʨʘʤ), ʘ ʪʘʢʞʝ ʜʣʷ ʚʩʝʭ ʯʘʩʪʠʮ ʚʦʦʙʱʝ. ʂʘʞʜʳʝ 

ʜʚʝ ʢʨʠʚʳʝ ʦʜʥʦʛʦ ʮʚʝʪʘ ʦʪʚʝʯʘʶʪ ʦʜʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʏʘʩʪʠʮʳ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʩʪʘʙʠʣʴʥʳʤ 

ʦʙʦʣʦʯʢʘʤ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʤʝʜʣʝʥʥʫʶ ʜʠʬʬʫʟʠʶ, ʪ.ʝ., ʚ ʢʘʞʜʦʡ ʧʘʨʝ ʦʜʥʦʮʚʝʪʥʳʭ ʢʨʠʚʳʭ 

ʢʨʠʚʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʘʩʪʠʮʘʤ ʚ ʩʪʘʙʠʣʴʥʳʭ ʦʙʦʣʦʯʢʘʭ ʣʝʞʘʪ ʥʠʞʝ ʢʨʠʚʳʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʩʝʤ ʯʘʩʪʠʮʘʤ ʚʦʦʙʱʝ. ɿʘʤʝʪʠʤ, ʯʪʦ ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ ʜʘʥʥʳʝ ʧʦʢʘʟʘʥʳ ʚ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ. ʅʘ ʧʦʜ-ʨʠʩʫʥʢʝ (b) ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ 

ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʨʘʟʥʦʩʪʝʡ ʤʝʞʜʫ ʦʜʥʦʮʚʝʪʥʳʤʠ ʢʨʠʚʳʤʠ ʥʘ ʧʦʜ-ʈʠʩʫʥʢʝ (a). ʅʦʨʤʠʨʦʚʢʘ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʥʘ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʘ ʩʤʝʱʝʥʠʷ ʜʣʷ ʚʩʝʭ ʯʘʩʪʠʮ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʚʨʝʤʸʥ. ʄʳ ʚʳʯʠʪʘʝʤ ʠʟ ʪʝʭ ʢʨʠʚʳʭ ʢʦʪʦʨʳʝ ʥʠʞʝ ʪʝ ʢʨʠʚʳʝ ʢʦʪʦʨʳʝ ʚʳʰʝðʧʦʵʪʦʤʫ ʥʘ ʧʦʜ-

ʨʠʩʫʥʢʝ (b) ʥʝʛʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ. 



 

ʆʜʥʘʢʦ, ʪʦʛʜʘ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʮʝʧʦʯʝʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫ ʥʘʩ ʥʝʪ ʦʙʲʷʩʥʝʥʠʷ ʵʪʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

 

ʄʳ ʪʘʢʞʝ ʩʨʘʚʥʠʣʠ ʩʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʯʘʩʪʠʮ ʦʙʨʘʟʫʶʱʠʭ ʮʝʧʦʯʢʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʠʬʬʫʟʠʠ ʚʩʝʭ 

ʯʘʩʪʠʮ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩ.12. 

 

ʀʟ ʧʈ-ʘ 12(b) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʥʘʠʥʠʟʰʝʡ ʪʝʤʧʝʨʘʪʫʨʝ çʩʨʝʜʥʠʝè ʯʘʩʪʠʮʳ ʚʭʦʜʷʱʠʝ ʚ ʩʪʘʙʠʣʴʥʳʝ 

ʦʙʦʣʦʯʢʠ ʤʘʢʩʠʤʫʤ ʥʘ 23% ʤʝʜʣʝʥʥʝʝ ʯʝʤ çʩʨʝʜʥʠʝè ʯʘʩʪʠʮʳ ʚʦʦʙʱʝ. ʕʪʦʪ ʤʘʢʩʠʤʫʤ 

ʟʘʤʝʜʣʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ ʚʨʝʤʝʥʘʭ çʚʳʭʦʜʘè ʯʘʩʪʠʮʳ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʝʸ ʦʙʦʣʦʯʢʠ ʯʘʩʪʠʮ. 

 

ʧʈ-ʦʢ 12(c) ʘʥʘʣʦʛʠʯʝʥ ʧʈ-ʢʫ 12(b), ʥʦ ʦʥ ʩʨʘʚʥʠʚʘʝʪ ʩʢʦʨʦʩʪʠ ʜʠʬʬʫʟʠʠ ʯʘʩʪʠʮ ʚʭʦʜʷʱʠʭ ʚ 

ʮʝʧʦʯʢʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʠʬʬʫʟʠʠ ʚʩʝʭ ʯʘʩʪʠʮ. ʀʟ ʨʠʩʫʥʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʯʘʩʪʠʮʳ ʚʭʦʜʷʱʠʝ ʚ 

ʮʝʧʦʯʢʠ ʪʘʢʞʝ ʤʝʜʣʝʥʥʝʝ ʯʝʤ çʩʨʝʜʥʠʝè ʯʘʩʪʠʮʳ ʚʦʦʙʱʝ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʟʘʤʝʜʣʝʥʠʷ ʧʨʠʤʝʨʥʦ ʨʘʚʝʥ 5%. ʊ.ʝ., ʵʬʬʝʢʪ ʜʣʷ ʯʘʩʪʠʮ ʚʭʦʜʷʱʠʭ ʚ ʮʝʧʦʯʢʠ ʧʨʠʤʝʨʥʦ ʚ 5 ʨʘʟ 

ʤʝʥʴʰʝ ʯʝʤ ʵʬʬʝʢʪ ʜʣʷ ʯʘʩʪʠʮ ʦʙʨʘʟʫʶʱʠʭ ʩʪʘʙʠʣʴʥʳʝ ʦʙʦʣʦʯʢʠ. 

 

ʕʬʬʝʢʪ ʟʘʤʝʜʣʝʥʠʷ ʜʣʷ ʯʘʩʪʠʮ ʚʭʦʜʷʱʠʭ ʚ ʮʝʧʦʯʢʠ ʷʚʣʷʝʪʩʷ ʥʝʦʞʠʜʘʥʥʳʤ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ, 

ʩʦʛʣʘʩʥʦ ʈʠʩ.11, ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʵʥʝʨʛʠʠ ʯʘʩʪʠʮ ʚʭʦʜʷʱʠʭ ʚ ʮʝʧʦʯʢʠ ʚʳʰʝ ʯʝʤ ʵʥʝʨʛʠʠ 

çʩʨʝʜʥʠʭè ʯʘʩʪʠʮ ʚʦʦʙʱʝ. ʀʟ-ʟʘ ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʞʠʜʘʪʴ, ʯʪʦ 

ʜʠʬʬʫʟʠʷ ʜʣʷ ʯʘʩʪʠʮʳ ʚʭʦʜʷʱʠʭ ʚ ʮʝʧʦʯʢʠ ʙʫʜʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʡ. ʆʜʥʘʢʦ, ʩʠʪʫʘʮʠʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ. 

 

ʀʥʪʝʨʝʩʥʳʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʚʦʧʨʦʩ ʦ ʩʪʘʙʠʣʴʥʦʩʪʠ ʥʘʙʣʶʜʘʝʤʳʭ ʮʝʧʦʯʝʢ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʚʦʧʨʦʩ ʦʙ ʠʭ ʚʨʝʤʝʥʠ ʞʠʟʥʠ. ʄʳ ʠʟʙʨʘʣʠ ʩʣʝʜʫʶʱʠʭ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʮʝʧʦʯʝʢ. 

 

ʇʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʚ ʥʝʢʠʡ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ὸ, ʤʳ ʟʥʘʝʤ ʢʦʣʠʯʝʩʪʚʦ ʠ ʥʦʤʝʨʘ ʚʩʝʭ 
ʯʘʩʪʠʮ ʚʭʦʜʷʱʠʭ ʚ ʮʝʧʦʯʢʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʪʠʧʘ, ʥʘʧʨʠʤʝʨ ʪʠʧʘ ὅφȟρυ. ʋʩʣʦʚʠʤʩʷ, ʯʪʦ ʧʦʣʥʦʝ 
ʯʠʩʣʦ ʪʘʢʠʭ ʯʘʩʪʠʮ ὔ φȟρυʠ ʯʪʦ ʩʨʝʜʥʷʷ ʬʨʘʢʮʠʷ ʪʘʢʠʭ ʯʘʩʪʠʮ ὴ φȟρυḳ
ἂὔ φȟρυ ὔϳ ἃ, ʛʜʝ ὔ ʧʦʣʥʦʝ ʯʠʩʣʦ ʯʘʩʪʠʮ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ ʚ ʩʠʩʪʝʤʝ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ ὴ φȟρυʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʯʘʩʪʠʮʘ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʪʠʧʘ ʚʭʦʜʠʪ ʚ 
ʤʥʦʞʝʩʪʚʦ ʯʘʩʪʠʮ ʬʦʨʤʠʨʫʶʱʠʭ ʮʝʧʦʯʢʠ ʚ ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

 

ʏʝʨʝʟ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʚʨʝʤʷ ,ὸ , ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʞʠʜʢʦʩʪʴ (ʧʦʯʪʠ) ʟʘʙʫʜʝʪ ʦ ʥʘʯʘʣʴʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. ʋʩʣʦʚʠʤʩʷ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ ὸ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʮʝʧʦʯʢʠ ʪʠʧʘ 

ὅφȟςπ. ɽʩʣʠ ʙʳ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʩʠʩʪʝʤʫ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ, ʪʦ ʚʩʝ ʯʘʩʪʠʮʳ ʚʭʦʜʷʱʠʝ ʚ 
ʮʝʧʦʯʢʠ ὅφȟρυʪʘʢʞʝ ʚʭʦʜʠʣʠ ʙʳ ʠ ʚ ʮʝʧʦʯʢʠ ὅφȟςπ. ɺ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ
ὸ ʩʠʪʫʘʮʠʷ ʜʨʫʛʘʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʣʶʙʘʷ ʯʘʩʪʠʮʘ ʢʦʪʦʨʘʷ ʫʯʘʩʪʚʦʚʘʣʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʮʝʧʦʯʝʢ  ʯʘʩʪʠʮ ὅφȟρυʚ ʤʦʤʝʥʪ ὸʠʤʝʝʪ ʪʘʢʫʶ ʞʝ ʚʝʨʦʷʪʥʦʩʪʴ ʚʭʦʜʠʪʴ ʚ ʥʘʙʦʨ ʯʘʩʪʠʮ 
ʬʦʨʤʠʨʫʶʱʠʭ ʮʝʧʦʯʢʠ ὅφȟςπʢʘʢ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʯʘʩʪʠʮʘ ʚ ʩʠʩʪʝʤʝ (ʧʦʪʦʤʫ ʯʪʦ ʩʠʩʪʝʤʘ 
ʟʘʙʳʣʘ ʦ ʥʘʯʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ). ʇʦʵʪʦʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʝʢʘʷ ʚʳʙʨʘʥʥʘʷ ʯʘʩʪʠʮʘ ʚʭʦʜʠʣʘ 

ʚ ʤʥʦʞʝʩʪʚʦ ʯʘʩʪʠʮ ʬʦʨʤʠʨʫʶʱʠʭ ʮʝʧʦʯʢʠ ὅφȟρυʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʭʦʜʠʪ 
ʚ ʤʥʦʞʝʩʪʚʦ ʯʘʩʪʠʮ ʬʦʨʤʠʨʫʶʱʠʭ ʮʝʧʦʯʢʠὅφȟςπʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ ὸ ʨʘʚʥʘ ὔ ẗ

ὴ φȟρυẗὴ φȟςπ . 

 

ʆʧʨʝʜʝʣʠʤ ʚʝʣʠʯʠʥʫὔ ὅφȟρυȟὸȟὅφȟςπȟὸ ὸʢʘʢ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʯʘʩʪʠʮ ʚʭʦʜʷʱʠʭ ʚ 

ʮʝʧʦʯʢʠὅφȟρυȟὸ(ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ) ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʮʝʧʦʯʢʠ ὅφȟςπȟὸ ὸ(ʚ ʤʦʤʝʥʪ 
ʚʨʝʤʝʥʠ ὸ ὸ ). 



 

ʀʩʭʦʜʷ ʠʟ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʨʘʩʩʫʞʜʝʥʠʡ, ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ  

ἂὔ ὅφȟρυȟὸȟὅφȟςπȟὸ ὸἃʜʦʣʞʥʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ὔ ὴ φȟρυὴ φȟςπʧʨʠ 

ʩʪʨʝʤʣʝʥʠʠ ʚʨʝʤʝʥʠ ὸʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʠʤʝʝʪ ʩʤʳʩʣ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʚʝʜʝʥʠʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ 

 

˗ȟ
ȟ ὸḳ

ȟ ȟ ȟ ȟ ȟ

ẗ ȟ
. 

 

ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʪʨʝʤʠʪʴʩʷ ʢ ὴ φȟςπʧʨʠ ʩʪʨʝʤʣʝʥʠʠ ʚʨʝʤʝʥʠ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ɿʘʤʝʪʠʤ, ʯʪʦ 
ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ ὴ φȟρυʠ ὴ φȟςπʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩ. 7. 

 

ʇʦʚʝʜʝʥʠʝ ˗ȟ
ȟ ὸʧʦʢʘʟʘʥʦ ʥʘ ʧʈʠʩ. 13(b). 

 

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʠʤʝʝʪ ʩʤʳʩʣ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ 

ʬʫʥʢʮʠʶ: 

 

Ὂȟ
ȟ ὸḳ

ȟ ȟ ȟ ȟ ȟ ẗ ȟ ẗ ȟ

ȟ ȟ ȟ ȟ ȟ ẗ ȟ ẗ ȟ
, 

 

ʀʟ ʦʧʨʝʜʝʣʝʥʠὊ̫ȟ
ȟ ὸʚʠʜʥʦ, ʯʪʦ ʯʠʩʣʠʪʝʣʴ ʠ ʟʥʘʤʝʥʘʪʝʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʪʣʠʯʥʳ ʦʪ ʥʫʣʷ ʚ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ. ʇʨʠ ʵʪʦʤ, ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸʯʠʩʣʠʪʝʣʴ ʠ ʟʥʘʤʝʥʘʪʝʣʴ ʦʜʠʥʘʢʦʚʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ Ὂȟ
ȟ ὸ ʨʘʚʥʘ ʝʜʠʥʠʮʝ. 

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʘʭ ὔ ὅφȟρυȟὸȟὅφȟςπȟὸ ὸʩʪʨʝʤʠʪʴʩʷ 

ʢ ʟʥʘʯʝʥʠʶ ὔ ẗὴ φȟρυẗὴ φȟςπ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʘʭ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʬʫʥʢʮʠʷ Ὂȟ
ȟ ὸʩʪʨʝʤʠʪʴʩʷ ʢ ʥʫʣʶ. ʇʦʚʝʜʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ Ὂȟ

ȟ ὸʧʦʢʘʟʘʥʦ ʥʘ 

ʧʈʠʩ.13(c). 

 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʚ ʧʦʚʝʜʝʥʠʠ Ὂȟ
ȟ ὸ̫ ʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʚʫʭ ʨʝʞʠʤʦʚ 

ʨʝʣʘʢʩʘʮʠʠ. ʇʝʨʚʳʡ ʨʝʞʠʤ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ ʚʨʝʤʝʥʘʭ ὸ πȢσ†ʠ ʦʥ  ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʚʨʝʤʝʥʠ ʢʦʣʝʙʘʥʠʷ ʚʳʙʨʘʥʥʦʡ çʩʨʝʜʥʝʡè ʯʘʩʪʠʮʳ ʚʦʢʨʫʛ ʚʨʝʤʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ 

ʩʦʟʜʘʥʥʦʛʦ ʯʘʩʪʠʮʘʤʠ ʦʢʨʫʞʘʶʱʠʤʠ ʚʳʙʨʘʥʥʫʶ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ(ʶʪ) ʧʝʨʠʦʜ(ʳ),  ʙʦʣʝʝ ʩʣʦʞʥʦʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʨʝʣʘʢʩʘʮʠʠ. 

 

ʄʳ ʦʧʨʝʜʝʣʷʝʤ ʚʨʝʤʝʥʘ ʞʠʟʥʠ ʮʝʧʦʯʝʢ ʢʘʢ ʚʨʝʤʝʥʘ ʥʘ ʢʦʪʦʨʳʭὊȟ
ȟ ὸʨʘʩʧʘʜʘʝʪʩʷ ʜʦ ʟʥʘʯʝʥʠʡ 

πȢςʠ πȢρ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʥʳ ʥʘ ʧʈʠʩ.13(ʙ) ʢʘʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʣʠʥʠʠ ʰʪʨʠʭʦʤ. 

 

ʅʘ ʧʈʠʩ.13(d) ʟʘʚʠʩʠʤʦʩʪʠ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ ʦʪ ʦʙʨʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, 

ʯʪʦ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ ʮʝʧʦʯʝʢ ʩʫʱʝʩʪʚʝʥʥʦ ʢʦʨʦʯʝ ʯʝʤ ʚʨʝʤʝʥʘ 

ʨʝʣʘʢʩʘʮʠʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ  (ʇʌʅʂʈ). ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ 

ʦʞʠʜʘʝʤʦ ʧʦʩʢʦʣʴʢʫ ʜʘʞʝ ʦʜʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʩʤʝʱʝʥʠʝ ʦʜʥʦʡ ʯʘʩʪʠʮʳ ʚ ʮʝʧʦʯʢʝ ʚʝʜʸʪ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʮʝʧʦʯʢʠ ʚʦʦʙʱʝ. ɼʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʜʝʣʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʟʘʢʣʶʯʝʥʠʷ 

ʢʘʩʘʪʝʣʴʥʦ ʧʦʚʝʜʝʥʠʷ ʢʨʠʚʳʭ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

 

 



ʆɹʉʋɾɼɽʅʀɽ ʀ ɿɸʂʃʖʏɽʅʀɽ. 

 

ʄʳ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʣʠ ʠʟʤʝʥʝʥʠʷ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʧʘʨʥʦʡ ʠ ʪʨʦʡʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʷʭ 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʴʥʳʭ ʞʠʜʢʦʩʪʷʭ ʂʦʙʘ-ɸʥʜʝʨʩʦʥʘ ʠ ɺʘʭʥʩʪʨʦʤʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʧʦʟʚʦʣʷʝʪ 

ʚʝʩʴʤʘ ʪʦʯʥʦ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʨʝʭʦʜʘ ʞʠʜʢʦʩʪʴ-ʩʪʝʢʣʦ,Ὕ, ʪʝʤʧʝʨʘʪʫʨʫ Ὕʧʨʠ 

ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʝʪʩʷ ʟʘʤʝʜʣʝʥʠʝ ʚ ʜʠʥʘʤʠʢʝ ʧʝʨʝʦʭʣʘʞʜʸʥʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʘ ʪʘʢʞʝ, ʚʦʟʤʦʞʥʦ, 

ʢʨʠʪʠʯʝʩʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ Ὕʧʨʠ ʢʦʪʦʨʦʡ ʠʩʯʝʟʘʝʪ ʨʘʟʥʠʮʘ ʚ ʧʣʦʪʥʦʩʪʠ ʤʝʞʜʫ ʞʠʜʢʠʤ ʠ 
ʛʘʟʦʦʙʨʘʟʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚʝʱʝʩʪʚʘ. ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʘʨʥʦʡ ʠ ʪʨʦʡʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ 

ʬʫʥʢʮʠʡ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʠʟʫʯʝʥʥʳʭ ʞʠʜʢʦʩʪʷʭ, ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ, ʬʦʨʤʠʨʫʶʪʩʷ 

ʥʝʢʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩ ʨʘʟʤʝʨʘʤʠ ʧʨʝʚʦʩʭʦʜʷʱʠʤʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ ʠ ʨʘʟʤʝʨʳ ʜʦ ʙʣʠʞʘʡʰʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʦʙʦʣʦʯʝʢ ʚ ʬʫʥʢʮʠʷʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦ ʧʦʥʠʤʘʥʠʠ ʩʪʨʫʢʪʫʨ ʢʦʪʦʨʳʝ 

ʚʳʟʳʚʘʶʪ ʥʘʙʣʶʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʬʫʥʢʮʠʷʭ. ʏʘʩʪʠʯʥʦʤʫ ʠʟʫʯʝʥʠʷ ʪʘʢʠʭ 

ʩʪʨʫʢʪʫʨ ʧʦʩʚʷʱʝʥʘ ʚʪʦʨʘʷ ʯʘʩʪʴ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʨʫʛʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʨʘʥʝʝ ʥʝ ʦʙʩʫʞʜʘʚʰʝʛʦʩʷ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʩʚʦʡʩʪʚʘ ʜʚʫʭ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ. ʉʭʦʞʝʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʵʪʠʭ 

ʤʦʜʝʣʷʭ ʧʦʟʚʦʣʷʝʪ. ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʫʚʝʨʝʥʥʦʩʪʠ, ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦ ʩʪʨʫʢʪʫʨʥʦʝ 

ʩʚʦʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʦʙʱʠʤ ʜʣʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʘʩʧʣʘʚʦʚ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʪʸʢʦʣ.  ʊʘʢʞʝ 

ʤʦʞʥʦ  ʥʘʧʠʩʘʪʴ, ʯʪʦ ʤʳ ʠʟʫʯʘʣʠ ʵʚʦʣʶʮʠʶ ʩʪʨʫʢʪʫʨʳ ʜʚʫʭ ʤʦʜʝʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ ʧʨʠ 

ʦʭʣʘʞʜʝʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʠʩʘʥʠʶ ʩʪʨʫʢʪʫʨʳ. ʇʦʜʭʦʜ 

ʦʩʥʦʚʘʥ ʥʘ ʥʘʙʣʶʜʝʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʣʠʥʝʡʥʳʭ ʮʝʧʦʯʝʢ ʠʟ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʠʮ ʚ 

ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤʘʭ. 

 

ʆʩʥʦʚʥʦʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʥ ʥʘ ʈʠʩ. 7. ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʙʣʶʜʘʝʤʳʭ ʮʝʧʦʯʝʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʮʝʧʦʯʝʢ ʥʘʙʣʶʜʘʝʤʳʭ ʚʦ ʚʨʦʞʜʸʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʷʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪʨʘʞʘʝʪʩʷ 

ʧʨʠʩʫʪʩʪʚʠʝ ʧʝʨʝʭʦʜʘ ʩʚʷʟʘʥʥʦʛʦ ʥʘʯʘʣʘʤ ʨʘʟʚʠʪʠʷ ʙʦʣʝʝ ʢʦʣʣʝʢʪʠʚʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʞʠʜʢʦʩʪʠ. 

 

ʄʳ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʮʝʧʦʯʝʢ, ʢʘʢ ʩʪʘʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ. 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʚʦʧʨʦʩ ʦ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʚʠʪʠʝʤ ʚ ʞʠʜʢʦʩʪʠ ʮʝʧʦʯʝʢ ʠ ʩʣʦʞʥʳʤʠ 

ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʞʠʜʢʦʩʪʠ ʦʩʪʘʸʪʩʷ ʥʝʚʳʷʩʥʝʥʥʳʤ. ɺʳʧʦʣʥʝʥʥʳʝ ʥʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʩʘʪʝʣʴʥʦ ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʙʣʶʜʘʝʤʳʤʠ ʥʘʤʠ ʮʝʧʦʯʢʘʤʠ ʠ ʜʨʫʛʠʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʧʦʜʭʦʜʘʤʠ ʢ ʦʧʠʩʘʥʠʶ ʞʠʜʢʦʩʪʝʡ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʥʝ ʚʳʷʚʠʣʠ ʪʘʢʦʡ ʩʚʷʟʠ. 

 

ɽʩʪʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʞʠʜʢʦʩʪʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʮʝʧʦʯʢʠ 

ʯʘʩʪʠʮ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʤʳ ʟʘʤʝʪʠʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ 10-20 ʣʝʪ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʜʦʚʦʣʴʥʦ 

ʤʥʦʛʦ ʨʘʙʦʪ ʦ ʩʚʷʟʠ ʤʝʞʜʫ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʠ ʞʠʜʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʦ ʩʚʷʟʠ 

ʤʝʞʜʫ ʘʤʦʨʬʥʳʤʠ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ. ɺ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ, ʵʪʠ ʨʘʙʦʪʳ ʧʨʠʜʘʶʪ 

ʚʪʦʨʫʶ ʞʠʟʥʴ ʦʯʝʥʴ ʩʪʘʨʳʤ ʠ ʫʞʝ ʧʦʯʪʠ ʟʘʙʳʪʳʤ ʠʜʝʷʤ ʥʘ ʢʦʪʦʨʳʭ ʦʩʥʦʚʳʚʘʣʠʩʴ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʞʠʜʢʦʩʪʝʡ ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘðʜʦ ʧʦʷʚʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ. ɽʩʪʝʩʪʚʝʥʥʦ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʫʧʦʤʷʥʫʪʴ 

ʨʘʙʦʪʳ ʗʢʦʚʘ ʌʨʝʥʢʝʣʷ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʝʛʦ ʤʦʥʦʛʨʘʬʠʶ çʂʠʥʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʞʠʜʢʦʩʪʝʡè. 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʥʘʙʣʶʜʘʝʤʳʤ ʥʘʤʠ ʮʝʧʦʯʢʘʤ, ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʵʪʠ ʮʝʧʦʯʢʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʥʝʢʠʤʠ ʦʜʥʦʤʝʨʥʳʤʠ ʟʘʨʦʜʳʰʘʤʠ ʪʨʸʭʤʝʨʥʳʭ ʢʨʠʩʪʘʣʣʦʚ. 

 



ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʩʚʝʪʝ ʩʜʝʣʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʦʩʪʘʸʪʩʷ ʤʥʦʛʦ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʚʦʧʨʦʩ ʦ ʩʚʷʟʠ ʮʝʧʦʯʝʢ ʩ 

ʜʨʫʛʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʵʬʬʝʢʪʘʤʠ ʥʘʙʣʶʜʘʚʰʠʤʠʩʷ ʚ ʞʠʜʢʦʩʪʷʭ ʨʘʥʝʝ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ 

ʜʨʫʛʠʝ ʤʦʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʙʦʣʝʝ ʯʸʪʢʦ ʧʨʦʷʩʥʠʪʴ ʚʦʧʨʦʩ ʦʙ ʦʙʱʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

 

 

ʈʠʩ.13. (ʘ) ʈʝʣʘʢʩʘʮʠʷ  ʇʌʅʂʈ ʧʨʠ ʚʳʙʨʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʍʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ 
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