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ʉʘʤʳʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʞʠʚʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʩʘʤʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ. ʇʦʵʪʦʤʫ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʝʩʷ ʩʠʩʪʝʤʳ ʟʘʥʠʤʘʶʪ ʮʝʥʪʨʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʪʨʫʢʪʫʨ ʦʩʥʦʚʥʳʭ 

ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʩʠʩʪʝʤðʥʫʢʣʝʦʧʨʦʪʝʠʜʘ, ʢʣʝʪʦʯʥʦʛʦ ʷʜʨʘ, ʢʣʝʪʢʠ, ʦʨʛʘʥʠʟʤʘ ʠ 

ʧʦʧʫʣʷʮʠʠðʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʯʝʪʢʫʶ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʥʘ ʜʚʝ ʩʦʧʨʷʞʝʥʥʳʝ ʧʦʜʩʠʩʪʝʤʳ. ɺ ʧʦʧʫʣʷʮʠʠ ʵʪʦ ʜʚʘ ʧʦʣʘ, ʚ ʦʨʛʘʥʠʟʤʝðʜʚʘ 

ʚʠʜʘ ʢʣʝʪʦʢ, ʧʦʣʦʚʳʝ ʠ ʩʦʤʘʪʠʯʝʩʢʠʝ, ʚ ʢʣʝʪʢʝðʷʜʨʦ ʠ ʮʠʪʦʧʣʘʟʤʘ, ʚ ʷʜʨʝðʘʫʪʦʩʦʤʳ ʠ ʧʦʣʦʚʳʝ 

ʭʨʦʤʦʩʦʤʳ, ʚ ʥʫʢʣʝʦʧʨʦʪʝʠʜʝðɼʅʂ ʠ ʙʝʣʦʢ. 

ʉʣʫʯʘʡʥʦ ʣʠ ʵʪʦ? ʂʘʢʦʡ ʧʨʠʥʮʠʧ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʵʪʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ? ʀ ʯʪʦ ʦʥʘ ʜʘʝʪ ʩʠʩʪʝʤʝ? 

ɺʝʜʴ ʩʫʱʝʩʪʚʫʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʙʝʟ ʫʢʘʟʘʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ: ʧʦʧʫʣʷʮʠʠ ʙʝʟ ʧʦʣʦʚʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ (ʛʝʨʤʘʬʨʦʜʠʪʥʳʝ ʞʠʚʦʪʥʳʝ), ʦʨʛʘʥʠʟʤʳ ʙʝʟ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʘ ʩʦʤʫ ʠ ʛʘʤʝʪʳ, 

ʢʣʝʪʢʠ ʙʝʟ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʘ ʷʜʨʦ ʠ ʮʠʪʦʧʣʘʟʤʫ, ʷʜʨʘ ʙʝʟ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ, ʠ ʪ. ʜ. ʆʜʥʘʢʦ 

ʧʦʯʝʤʫ-ʪʦ ʚʦ ʚʩʝʭ ʧʨʦʛʨʝʩʩʠʚʥʳʭ, ʚ ʵʚʦʣʶʮʠʦʥʥʦʤ ʩʤʳʩʣʝ, ʩʪʨʫʢʪʫʨʘʭ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʞʠʚʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʦʪʢʨʳʪʳʤʠ ʨʘʙʦʯʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʥʠ 

ʦʙʤʝʥʠʚʘʶʪʩʷ ʩʦ ʩʨʝʜʦʡ ʚʝʱʝʩʪʚʦʤ, ʵʥʝʨʛʠʝʡ, ʠʥʬʦʨʤʘʮʠʝʡ. ʀʭ ʢʦʥʪʘʢʪ ʩʦ ʩʨʝʜʦʡ ʠʤʝʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ) ʧʨʠʨʦʜʫ. ʆʥʠ ʧʨʦʠʟʚʦʜʷʪ ʨʘʙʦʪʫ ʧʨʦʪʠʚ 

ʜʝʛʨʘʜʠʨʫʶʱʠʭ (ʵʥʪʨʦʧʠʡʥʳʭ) ʩʠʣ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʳʤ 

ʩʦʧʦʩʪʘʚʠʪʴ ʬʦʨʤʳ ʠʭ ʢʦʥʪʘʢʪʘ ʩʦ ʩʨʝʜʦʡ ʩ ʬʦʨʤʘʤʠ ʢʦʥʪʘʢʪʘ ʜʨʫʛʠʭ ʨʘʙʦʯʠʭ ʩʠʩʪʝʤ, ʥʝʞʠʚʳʭ, 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʙʱʠʭ ʯʝʨʪ ʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʥʠʤʠ. 

ɼʣʷ ʥʝʞʠʚʳʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢʦʥʪʘʢʪ ʩʦ ʩʨʝʜʦʡ ʠʤʝʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʧʨʠʨʦʜʫ, ʪ. ʝ. ʠʣʠ ʩʠʩʪʝʤʘ ʩʦʚʝʨʰʘʝʪ ʨʘʙʦʪʫ ʧʨʦʪʠʚ ʚʥʝʰʥʠʭ ʩʠʣ, ʠʣʠ ʥʘʦʙʦʨʦʪ, ʚʥʝʰʥʠʝ ʩʠʣʳ 

ʩʦʚʝʨʰʘʶʪ ʨʘʙʦʪʫ ʥʘʜ ʩʠʩʪʝʤʦʡ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʦʡ ʬʦʨʤʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ ʩʦ ʩʨʝʜʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʘʥʘʣ ʩʚʷʟʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠ ʜʚʘ ʩʦʧʨʷʞʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘ 

ʩʠʩʪʝʤʳðʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ [1]. 

ɺʝʣʠʯʠʥʘ ʧʘʨʘʤʝʪʨʦʚ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʦʚ ʩʠʩʪʝʤʳ; ʵʪʦ ʬʘʢʪʦʨʳ ʝʤʢʦʩʪʠ, 

ʦʙʲʝʤʥʳʝ ʠʣʠ, ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʠ ʆʥʟʘʛʝʨʘ, çʦʙʦʙʱʝʥʥʳʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʪʦʢʠè [10], [11]. 

ʕʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳðʦʙʦʙʱʝʥʥʳʝ ʟʘʨʷʜʳ. 

ɺʝʣʠʯʠʥʘ ʧʘʨʘʤʝʪʨʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʝ ʩʚʷʟʘʥʘ ʩ ʨʘʟʤʝʨʘʤʠ ʩʠʩʪʝʤʳ: ʵʪʦ ʧʦʪʝʥʮʠʘʣʳ, ʠʣʠ 

çʦʙʦʙʱʝʥʥʳʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳè, ʧʦ ʆʥʟʘʛʝʨʫ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʨʘʙʦʯʝʡ ʩʠʩʪʝʤʳ, ʜʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʧʨʦʮʝʩʩ,ðʦʙʦʙʱʝʥʥʳʤʠ 

ʧʦʪʝʥʮʠʘʣʘʤʠ. 

ʇʨʠ ʩʦʝʜʠʥʝʥʠʠ ʜʚʫʭ ʩʠʩʪʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʘʥʘʣʦʤ ʩʚʷʟʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʙʦʪʘ, ʧʨʠʯʝʤ ʠʭ 

ʧʘʨʘʤʝʪʨʳ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʩʢʣʘʜʳʚʘʶʪʩʷ, ʘ ʧʘʨʘʤʝʪʨʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʶʪʩʷ. 

ʇʦʥʷʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʠ ʠʤʝʝʪ ʩʤʳʩʣ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʞʠʚʳʭ ʥʦ ʜʣʷ ʣʶʙʳʭ ʩʠʩʪʝʤ. ɽʩʣʠ ʧʦʜ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʝʡ ʧʦʥʠʤʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʠʘʧʘʟʦʥʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦ ʨʘʟʥʳʤ 

ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʪʦ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʯʠʩʣʦʤ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʢ ʢʦʪʦʨʳʤ ʩʠʩʪʝʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʘ,ðʤʝʨʥʦʩʪʴ ʥʠʰʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳð 

ʚʝʣʠʯʠʥʦʡ ʜʠʘʧʘʟʦʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦ ʜʘʥʥʦʤʫ ʬʘʢʪʦʨʫðʰʠʨʠʥʘ ʥʠʰʠ. ʌʘʢʪʦʨʘʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʠ ʷʚʣʷʶʪʩʷ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʧʦʪʝʥʮʠʘʣʳ)ð 

ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ ʠ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʘʨʘʟʠʪʦʚ, ʭʠʱʥʠʢʦʚ, 

ʞʝʨʪʚ, ʦʩʦʙʝʡ ʩʚʦʝʛʦ ʠ ʚʩʝʭ ʜʨʫʛʠʭ ʚʠʜʦʚ ʠ ʪ. ʜ.). 



 

ʈʘʙʦʯʘʷ ʩʠʩʪʝʤʘ 

(ʧʨʠʨʦʜʘ ʢʘʥʘʣʘ ʩʚʷʟʠ) 

ʇʘʨʘʤʝʪʨʳ 

ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʲʝʤ ʜʘʚʣʝʥʠʝ 

ʪʝʧʣʦʚʘʷ ʵʥʪʨʦʧʠʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʭʠʤʠʯʝʩʢʘʷ ʤʘʩʩʘ ʭʠʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʥʠʰʠ ʞʠʚʳʭ ʩʠʩʪʝʤ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʦʝʡ ʤʥʦʛʦʤʝʨʥʦʩʪʴʶ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʡ ʰʠʨʠʥʦʡ ʜʠʘʧʘʟʦʥʦʚ ʧʦ ʬʘʢʪʦʨʘʤ 

ʩʨʝʜʳ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʞʠʚʳʝ ʩʠʩʪʝʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʞʠʚʳʤʠ ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ 

ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. 

ʅʦ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʥʝ ʚ ʵʪʦʤ, ʘ ʚ ʪʦʤ, ʯʪʦ ʞʠʚʘʷ ʩʠʩʪʝʤʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʥʝʞʠʚʦʡ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩʦ ʩʨʝʜʦʡ, ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʧʦʣʦʞʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʚ ʧʦʣʝ ʬʘʢʪʦʨʘ ʩʨʝʜʳ, 

ʪ. ʝ. ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ)ðʠʟʤʝʥʠʪʴ ʩʚʦʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ. 

ʈʘʙʦʪʫ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʩʠʩʪʝʤ ʥʘʛʣʷʜʥʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʜʚʠʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʦʙʦʙʱʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ. ʂ ʧʦʩʣʝʜʥʠʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʨʝʤʷ ʠ ʥʘʙʦʨ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. ʆʜʥʘ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʚʠʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪʳ ʚʨʝʤʝʥʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʚʝʢʪʦʨ ʧʝʨʝʜʘʯʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʧʦʢʦʣʝʥʠʷ ʢ ʧʦʢʦʣʝʥʠʶ, ʦʥʘ ʨʝʘʣʠʟʫʝʪ ʩʚʷʟʠ 

ʤʝʞʜʫ ʧʦʢʦʣʝʥʠʷʤʠ, ʚʥʫʪʨʝʥʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ, ʠʣʠ ʪʝʥʜʝʥʮʠʶ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ. 

ɺʪʦʨʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʚʠʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʚʜʦʣʴ ʦʙʦʙʱʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʳ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʢʪʦʨ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ, ʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʷʟʠ ʩʦ ʩʨʝʜʦʡ, ʚʥʝʰʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ, ʠʣʠ ʪʝʥʜʝʥʮʠʶ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚ ʦʩʥʦʚʝ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʩʦʧʨʷʞʝʥʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʣʝʞʠʪ ʩʧʝʮʠʘʣʠʟʘʮʠʷ 

ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʠ ʚʥʝʰʥʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ. 

 

ʉʠʩʪʝʤʳ 
ʇʦʜʩʠʩʪʝʤʳ 

 ʚʥʫʪʨʝʥʥʷ ̫ ʚʥʝʰʥʷ ̫

ʇʦʧʫʣʷʮʠʷ ɾʝʥʩʢʠʡ ʧʦʣ ʄʫʞʩʢʦʡ ʧʦʣ 

ʆʨʛʘʥʠʟʤ ɻʘʤʝʪʳ ʉʦʤʘ 

ʂʣʝʪʢʘ ʗʜʨʦ ʎʠʪʦʧʣʘʟʤʘ 

ʂʣʝʪʦʯʥʦʝ ʷʜʨʦ ɸʫʪʦʩʦʤʳ ʇʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ 

ʅʫʢʣʝʦʧʨʦʪʝʠʜ ɼʅʂ ɹʝʣʦʢ 

 

ʊʘʢ ʢʘʢ ʚ ʦʩʥʦʚʝ ʥʘʰʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʣʝʞʠʪ ʠʜʝʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʩʦ ʩʨʝʜʦʡ, ʪʦ 

ʚʳʜʝʣʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʧʦʜʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʥʝ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ 

(ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ) ʩʤʳʩʣʝ, ʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ, ʪ. ʝ. ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʩʨʝʜʳ, ʦ 

ʧʨʦʠʩʰʝʜʰʠʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʥʝʡ, ʧʦʧʘʜʘʶʪ ʩʥʘʯʘʣʘ ʚʦ ʚʥʝʰʥʠʝ ʧʦʜʩʠʩʪʝʤʳ, ʘ ʧʦʪʦʤ ʫʞʝ ʚʦ 

ʚʥʫʪʨʝʥʥʠʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʘʥʘʣʦʛʠʷ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʨʘʙʦʯʠʭ ʩʠʩʪʝʤ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʩ 



 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʚʥʝʰʥʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠðʩ ʜʨʫʛʦʡ. 

ʊʘʢ ʞʝ, ʢʘʢ ʢʘʞʜʦʡ ʬʦʨʤʝ ʢʦʥʪʘʢʪʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʨʘʙʦʯʠʭ ʩʠʩʪʝʤ ʩʦ ʩʨʝʜʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʘʨʘ ʩʦʧʨʷʞʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʙʦʯʠʭ ʩʠʩʪʝʤʘʭ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʩʪʨʫʢʪʫʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʳ ʥʘʭʦʜʠʤ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʩʦʧʨʷʞʝʥʥʫʶ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʘʨʫ ʧʦʜʩʠʩʪʝʤ, ʪ. ʝ. 

ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤʠ ʠ ʚʥʝʰʥʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ 

ʘʥʘʣʦʛʠʯʥʳ ʦʪʥʦʰʝʥʠʷʤ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʨʘʙʦʪʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ. 

ɺʥʝʰʥʠʝ ʧʦʜʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʩʦ ʩʨʝʜʦʡ, ʠʛʨʘʶʪ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʪʝʥʮʠʘʣʦʚ, ʜʚʠʞʫʱʠʭ ʩʠʣ, ʠʥʠʮʠʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʳ. ɺʥʫʪʨʝʥʥʠʝ ʧʦʜʩʠʩʪʝʤʳ, ʦʪʜʝʣʝʥʥʳʝ ʦʪ 

ʩʨʝʜʳ ʚʥʝʰʥʠʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʝʤʢʦʩʪʠ, ʠʥʝʨʮʠʶ, ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ 

ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʚ ʩʚʦʙʦʜʥʦ ʩʢʨʝʱʠʚʘʶʱʝʡʩʷ ʧʦʧʫʣʷʮʠʠ ʯʠʩʣʦ ʩʘʤʦʢ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʪʦʤʩʪʚʘ (ʬʘʢʪʦʨ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ), ʘ ʯʠʩʣʦ ʩʘʤʮʦʚðʚʝʣʠʯʠʥʫ ʠʣʠ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʛʦ 

ʛʝʥʦʪʠʧʘ (ʢʘʯʝʩʪʚʝʥʥʳʡ ʬʘʢʪʦʨ, ʬʘʢʪʦʨ ʠʥʪʝʥʩʠʚʥʦʩʪʠ). ʊʘʢ ʞʝ, ʢʘʢ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʜʚʫʭ 

ʦʙʲʝʤʦʚ (V1 ʠ V2) ʛʘʟʘ, ʠʤʝʶʱʠʭ ʨʘʟʥʳʝ ʜʘʚʣʝʥʠʷ (P1 ʠ P2) ʠʣʠ ʜʚʫʭ ʪʝʣ ʩ ʨʘʟʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ (T1 

ʠ T2), ʢʦʥʝʯʥʳʝ ʦʙʲʝʤ ʠ ʵʥʪʨʦʧʠʷ ʙʫʜʫʪ ʨʘʚʥʳ ʩʫʤʤʝ ʠʩʭʦʜʥʳʭ (V =  V1 + V2; S = S1 + S2) ʪʦʛʜʘ ʢʘʢ 

ʢʦʥʝʯʥʳʝ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʫʩʨʝʜʥʷʪʩʷ P = (P1 * V1 + P2 * V2) / V,  T = (T1 * S1 + T2 * S2) / S, 

ʪʘʢ ʠ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʜʚʫʭ ʧʦʧʫʣʷʮʠʡ ʚ ʦʜʥʫ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʤʩʪʚʘ (ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʠʩʣʫ 

ʩʘʤʦʢ) ʩʣʦʞʠʪʩʷ ʘʜʜʠʪʠʚʥʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ çʢʘʯʝʩʪʚʦè ʧʦʪʦʤʩʪʚʘ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʩʘʤʮʦʚ) 

ʫʩʨʝʜʥʠʪʩʷ. 

ɺ ʧʦʥʷʪʠʷʭ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ ʚʥʫʪʨʝʥʥʠʝ ʧʦʜʩʠʩʪʝʤʳ ʦʣʠʮʝʪʚʦʨʷʶʪ 

çʦʙʦʙʱʝʥʥʳʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʪʦʢʠè, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʯʠʭ ʩʠʩʪʝʤ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚʥʝʰʥʠʝðçʦʙʦʙʱʝʥʥʳʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳè, ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʷʭ ʚʥʫʪʨʝʥʥʠʝ ʧʦʜʩʠʩʪʝʤʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʩʫʱʝʩʪʚʣʷʶʪ ʙʦʣʴʰʝ 

ʪʝʥʜʝʥʮʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʠ ʩʦʭʨʘʥʝʥʠʷ, ʘ ʚʥʝʰʥʠʝðʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ. 

ʀʣʠ ʞʝ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, 

ʚʥʫʪʨʝʥʥʠʝ ʧʦʜʩʠʩʪʝʤʳ (ʠʭ ʵʣʝʤʝʥʪʳ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʥʜʝʥʮʠʶ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʥʝʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʳ, ʘ ʚʥʝʰʥʠʝðʙʦʣʝʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʳ. 

ɺ ʪʝʨʤʠʥʘʭ ʢʠʙʝʨʥʝʪʠʢʠ ʦʜʥʘ ʧʦʜʩʠʩʪʝʤʘðʵʪʦ çʧʦʩʪʦʷʥʥʘʷ ʧʘʤʷʪʴè ʩʠʩʪʝʤʳ (ʞʝʥʩʢʠʡ ʧʦʣ, 

ʛʘʤʝʪʳ, ʷʜʨʦ, ʘʫʪʦʩʦʤʳ, ɼʅʂ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʘʷðçʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴè (ʤʫʞʩʢʦʡ ʧʦʣ, 

ʩʦʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ, ʮʠʪʦʧʣʘʟʤʘ, ʧʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ, ʙʝʣʢʠ). 

ʊʘʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʩʠʩʪʝʤʳ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʩʦʟʜʘʝʪ ʩʪʨʫʢʪʫʨʫ 

çʩʪʘʙʠʣʴʥʦʛʦ ʷʜʨʘè ʠ çʣʘʙʠʣʴʥʦʡ ʦʙʦʣʦʯʢʠè ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʩʠʩʪʝʤʳ ʩʦ 

ʩʨʝʜʦʡ. ʀʣʠ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʪʦʢʠ, ʧʝʨʝʜʘʶʱʠʝ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʧʦʢʦʣʝʥʠʷ ʢ 

ʧʦʢʦʣʝʥʠʶ, ʝʤʢʦʩʪʠ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ ʦʙʨʘʟʫʶʪ ʦʩʝʚʫʶ (ʥʘʩʣʝʜʩʪʚʝʥʥʫʶ) ʣʠʥʠʶ, ʪʦʛʜʘ ʢʘʢ 

ʝʤʢʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʩʦʩʪʘʚʣʷʶʪ çʙʦʢʦʚʫʶè (ʵʢʦʣʦʛʠʯʝʩʢʫʶ) ʣʠʥʠʶ, çʚʳʥʦʩè ʯʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘʚʩʪʨʝʯʫ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. 

ʋʯʠʪʳʚʘʷ ʤʥʦʛʦʤʝʨʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʠ, ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʜʩʠʩʪʝʤ ʚ ʥʝʡ ʜʣʷ ʜʘʥʥʦʛʦ 

ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʜʚʫʭ ʚʧʠʩʘʥʥʳʭ ʦʜʠʥ ʚ ʜʨʫʛʦʡ ʟʘʤʢʥʫʪʳʭ 

ʢʦʥʪʫʨʦʚ. ɺʥʫʪʨʝʥʥʠʡ ʢʦʥʪʫʨ ʦʪʜʝʣʷʝʪ ʧʦʩʪʦʷʥʥʫʶ ʧʘʤʷʪʴ ʦʪ ʦʧʝʨʘʪʠʚʥʦʡ, ʘ ʚʥʝʰʥʠʡð

ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʦʪ ʩʨʝʜʳ (ʛʨʘʥʠʮʘ ʥʠʰʠ). ʏʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʨʪʠʥʫ ʚʦ ʚʨʝʤʝʥʠ, ʥʘʧʨʘʚʠʤ 

ʚʝʢʪʦʨ ʚʨʝʤʝʥʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʢʦʥʪʫʨʦʚ. ʇʦʣʫʯʠʪʩʷ ʙʝʩʢʦʥʝʯʥʦʝ ʪʝʣʦ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ. ɼʚʠʞʝʥʠʝ ʚ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʜʚʫʤʷ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ: ʦʩʝʚʦʡ (ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ) ʠ ʨʘʜʠʘʣʴʥʦʡ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ). ʈʘʜʠʘʣʥɹʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷðçʙʦʢʦʚʦʡ ʚʳʥʦʩè ʠʥʬʦʨʤʘʮʠʠ ʥʘʚʩʪʨʝʯʫ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳðʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʩʠʩʪʝʤʳ. ʆʩʝʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷðʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʧʦʢʦʣʝʥʠʷ ʢ 

ʧʦʢʦʣʝʥʠʶðʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʴʶ ʩʠʩʪʝʤʳ. ɺ ʨʘʜʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʮʝʥʪʨʦʙʝʞʥʳʡ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠðʦʪ ʩʠʩʪʝʤʳ ʢ ʩʨʝʜʝ ʠ 

ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʡ ʧʦʪʦʢðʦʪ ʩʨʝʜʳ ʢ ʩʠʩʪʝʤʝ. 

ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʝ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʩʨʝʜʳ, ʧʦʧʘʜʘʶʪ ʩʥʘʯʘʣʘ ʚ 

ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʩʠʩʪʝʤʳ, ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʪʘʤ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʪʙʦʨʫ, ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ 



 

ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʪʫʧʘʝʪ ʚ ʧʦʩʪʦʷʥʥʫʶ ʧʘʤʷʪʴ ʩʠʩʪʝʤʳ. 

 

 

 

ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʘʢʠʭ-ʪʦ ʙʘʨʴʝʨʦʚ ʤʝʞʜʫ ʧʦʜʩʠʩʪʝʤʘʤʠ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʩʤʝʰʝʥʠʶ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʧʠʩʘʥʥʳʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʚʫʭ ʦʙʲʝʤʘʭ, ʩʦʦʙʱʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʢʘʥʘʣʦʤ ʩʚʷʟʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʩʝʯʝʥʠʷ, ʜʘʝʪ ʩʠʩʪʝʤʝ ʦʩʦʙʳʝ ʩʚʦʡʩʪʚʘ, ʧʦʚʳʰʘʶʱʠʝ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʦʥʪʘʢʪ ʩʠʩʪʝʤʳ ʩʦ ʩʨʝʜʦʡ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʝʟ 

ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʵʣʝʤʝʥʪʳ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʦʙʣʘʜʘʣʠ ʙʦʣʴʰʝʡ 

ʜʠʩʧʝʨʩʠʝʡ ʧʨʠʟʥʘʢʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ,ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ, ʪ. ʝ. ʧʝʨʚʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʝʝ ʚʪʦʨʳʭ. 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩʨʝʜʳ ʩ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʟʘ ʩʯʝʪ ʩʜʚʠʛʘ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʦʚ, ʘ ʥʝ ʜʠʩʧʝʨʩʠʡ ʧʨʠʟʥʘʢʦʚ, ʥʝ ʨʝʰʘʝʪ ʟʘʜʘʯʫ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ [2]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʘ ʩʤʦʞʝʪ 

ʧʦʧʘʩʪʴ ʚ ʧʦʩʪʦʷʥʥʫʶ, ʜʝʣʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʧʘʤʷʪʴ ʩʠʩʪʝʤʳ ʠʥʝʨʮʠʦʥʥʦʡ. ʀʥʝʨʮʠʦʥʥʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ, ʝʝ ʦʪʩʪʘʚʘʥʠʝ ʦʪ ʦʧʝʨʘʪʠʚʥʦʡ ʚ ʧʦʣʫʯʝʥʠʠ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʩʨʝʜʳ, 

ʧʨʠʜʘʝʪ ʝʡ (ʠʣʠ ʝʝ ʵʣʝʤʝʥʪʘʤ) ʯʝʨʪʳ ʩʦʚʝʨʰʝʥʩʪʚʘ ʠ, ʥʘʧʨʦʪʠʚ, ʵʣʝʤʝʥʪʳ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 

ʧʨʠʦʙʨʝʪʘʶʪ ʯʝʨʪʳ ʧʨʦʛʨʝʩʩʠʚʥʦʩʪʠ. 

ʊʘʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʧʦʜʩʠʩʪʝʤ ʧʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʟʘʜʘʯʘʤ ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ ʵʚʦʣʶʮʠʠ ʞʠʚʳʭ ʩʠʩʪʝʤð

ʤʝʪʦʜʘ ʦʪʙʦʨʘ, ʪ. ʝ. ʚ ʠʟʚʝʩʪʥʦʤ ʩʤʳʩʣʝðʤʝʪʦʜʘ ʧʨʦʙ ʠ ʦʰʠʙʦʢ. ʆʥʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʩʪʝʤʝ 

ʧʨʦʙʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʵʚʦʣʶʮʠʦʥʥʳʭ ʟʘʜʘʯ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʨʠʩʢʦʤ ʟʘʢʨʝʧʣʝʥʠʷ 

ʥʝʫʜʘʯʥʳʭ ʨʝʰʝʥʠʡ. 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʝʥʝʝ ʚʩʝʛʦ ʦʯʝʚʠʜʥʳ ʜʣʷ ʧʦʧʫʣʷʮʠʠ. ʕʪʦʤʫ ʚʦʧʨʦʩʫ ʥʘʤʠ ʙʳʣʦ 

ʧʦʩʚʷʱʝʥʦ ʩʧʝʮʠʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ [2], ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʥʘʣʳ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʤʫʞʩʢʦʡ ʠ ʞʝʥʩʢʠʡ ʧʦʣ ʩ ʧʦʪʦʤʩʪʚʦʤ ʚ 

ʩʚʦʙʦʜʥʦ ʩʢʨʝʱʠʚʘʶʱʝʡʩʷ ʧʦʧʫʣʷʮʠʠ, ʪʦ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʩʝʯʝʥʠʝ çʢʘʥʘʣʘ ʩʚʷʟʠè ʩʘʤʮʘ ʩ 

ʧʦʪʦʤʩʪʚʦʤ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʩʝʯʝʥʠʝ çʢʘʥʘʣʘ ʩʚʷʟʠè ʩʘʤʢʠ, ʪ. ʝ. ʩʘʤʝʮ ʚ ʧʨʠʥʮʠʧʝ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʚʘʪʴ ʩʚʦʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʤʫ ʯʠʩʣʫ ʧʦʪʦʤʢʦʚ, 

ʯʝʤ ʩʘʤʢʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʤʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʘʤʦʢ (ʬʘʢʪʦʨ 

ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ, ʟʘʨʷʜ) ʚ ʧʦʧʫʣʷʮʠʠ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʘʤʮʦʚ (ʬʘʢʪʦʨ ʠʥʪʝʥʩʠʚʥʦʩʪʠ). ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʮʝʥʥʦʩʪʴ ʨʝʜʢʠʭ ʚʘʨʠʘʥʪʦʚ ʩʘʤʮʦʚ ʩʪʘʥʦʚʠʪʩʷ ʥʝʩʨʘʚʥʝʥʥʦ 

ʙʦʣʴʰʝʡ, ʯʝʤ ʩʘʤʦʢ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʦʣʴʰʝʡ ʜʠʩʧʝʨʩʠʝʡ ʧʨʠʟʥʘʢʦʚ ʫ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʢʦʨʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʜʚʠʛʦʚ ʚ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ 

ʧʦʧʫʣʷʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʩʘʤʮʳ  (ʧʦʪʝʥʮʠʘʣ). ʊʘʢʘʷ çʘʩʠʤʤʝʪʨʠʷè ʧʨʠʜʘʝʪ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʣʦʚ ʭʘʨʘʢʪʝʨ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʚʠʜʘ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʩ ʝʜʠʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʝ ʤʥʦʛʠʝ ʥʝʧʦʥʷʪʥʳʝ ʷʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ, ʧʦʣʦʚ: ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʠʟʙʳʪʦʯʥʦʝ ʟʘʨʦʞʜʝʥʠʝ ʠ 

ʧʦʚʳʰʝʥʥʫʶ ʩʤʝʨʪʥʦʩʪʴ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʘʤʮʦʚ, ʘʜʘʧʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʣʦʚ ʚ ʧʦʧʫʣʷʮʠʠ ʠ ʜʨ. 

ʇʦʩʢʦʣʴʢʫ ʵʚʦʣʶʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʵʪʦʤ ʧʨʝʞʜʝ ʟʘʪʨʘʛʠʚʘʶʪ ʩʘʤʮʦʚ, ʘ ʟʘʪʝʤ ʧʝʨʝʜʘʶʪʩʷ 

ʩʘʤʢʘʤ, ʪʦ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʘʪʴ ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ ʧʦ ʧʨʠʟʥʘʢʫ ʩ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ 

ʪʝʥʜʝʥʮʠʝʡ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ. ʕʪʫ ʩʚʷʟʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʵʚʦʣʶʮʠʠ ʧʨʠʟʥʘʢʘ [ɿ]. 




