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ɺʚʝʜʝʥʠʝ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʰʝʣʴʬʦʚʦʡ ʟʦʥʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ, ʦʢʝʘʥʘ ʠ 

ʣʠʪʦʩʬʝʨʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʰʫʤʘ ʦʙʫʩʣʦʚʣʝʥʦ ʜʠʥʘʤʠʢʦʡ 

ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ, ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʜʦʥʥʦʝ ʠ 

ʙʝʨʝʛʦʚʦʝ ʦʩʥʦʚʘʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʟʝʤʥʦʡ ʢʦʨʳ ʚʦʟʙʫʞʜʘʶʪʩʷ 

ʩʣʘʙʳʝ, ʥʦ ʫʩʪʦʡʯʠʚʳʝ ʢʦʣʝʙʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʚʣʝʢʘʝʪ ʚʩʸ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʢʘʢ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ, ʪʘʢ ʠ ʚ 

ʧʨʠʢʣʘʜʥʳʭ ʨʘʙʦʪʘʭ, ʧʦʩʢʦʣʴʢʫ ʤʠʢʨʦʩʝʡʩʤʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʬʦʨʤʘʪʠʚʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʘ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʦʨʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʨʠʙʨʝʞʥʳʭ 

ʵʢʦʩʠʩʪʝʤ. 

ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʳ ʧʦʜ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʥʠʤʘʶʪʩʷ ʩʧʝʢʪʨʘʣʴʥʳʝ ʠ 

ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʧʦ ʯʘʩʪʦʪʘʤ, ʘʤʧʣʠʪʫʜʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʛʥʘʣʦʚ, ʬʫʥʢʮʠʠ 

ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʳ ʵʪʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ ʠʭ 

ʚʨʝʤʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ. ɸʥʘʣʠʟ ʫʢʘʟʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ 

ʦʧʠʩʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʰʫʤʘ ʢ ʚʳʷʚʣʝʥʠʶ ʫʩʪʦʡʯʠʚʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʵʥʝʨʛʦʦʙʤʝʥʘ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ çʦʢʝʘʥ ï ʟʝʤʥʘʷ ʢʦʨʘè, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʰʪʦʨʤʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʦʚ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚ ʠ ʪʘʡʬʫʥʦʚ, ʢʦʛʜʘ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʧʨʠʦʙʨʝʪʘʶʪ 
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ʚʳʨʘʞʝʥʥʫʶ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴ, ʘ ʠʭ ʘʤʧʣʠʪʫʜʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ 

ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʘ ʬʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʝʸ 

ʨʘʟʚʠʪʠʝ ʚʦ ʚʨʝʤʝʥʠ ʩʦʜʝʨʞʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʤʝʭʘʥʠʟʤʘʭ ʛʝʥʝʨʘʮʠʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʦʣʥʦʚʦʛʦ 

ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʚʣʠʷʥʠʠ ʪʨʘʝʢʪʦʨʠʠ ʰʪʦʨʤʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ 

ʩʠʛʥʘʣʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʣʘʟʝʨʥʦïʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʨʠʙʦʨʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ 

ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʯʪʦ ʩʦʟʜʘʸʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʣʘʙʳʭ ʢʦʣʝʙʘʥʠʡ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʬʠʟʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʰʫʤʘ, ʥʦ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʰʪʦʨʤʦʚʳʭ ʩʦʙʳʪʠʡ ʚ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥʘʭ. 

 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ ʬʦʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʰʪʦʨʤʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʣʘʟʝʨʥʦïʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ʠ ʩʝʡʩʤʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʅʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ, ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ ʠ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʤʝʪʨʘ, ʠʩʩʣʝʜʦʚʘʪʴ ʩʧʝʢʪʨʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʫʩʪʘʥʦʚʠʪʴ ʜʠʘʧʘʟʦʥʳ ʯʘʩʪʦʪ ʧʝʨʚʠʯʥʳʭ ʠ 

ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
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2. ɺʳʧʦʣʥʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʫʯʸʪʦʤ 

ʠʭ ʘʤʧʣʠʪʫʜʥʦïʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ 

ʚʝʣʠʯʠʥ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʥʦʚʦʛʦ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦ ʜʘʥʥʳʤ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, ʚʢʣʶʯʘʷ 

ʘʤʧʣʠʪʫʜʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʬʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ. 

4. ʀʩʩʣʝʜʦʚʘʪʴ ʩʧʝʢʪʨʘʣʴʥʳʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʦʚ ʨʘʟʣʠʯʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʘʤʧʣʠʪʫʜ, 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʠ ʬʦʨʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. 

5. ʋʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʛʘʫʩʩʦʚʩʢʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʚʢʣʶʯʘʷ ʥʘʣʠʯʠʝ çʪʷʞʸʣʳʭ ʭʚʦʩʪʦʚè, ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʩʠʛʥʘʣʦʚ. 

6. ɺʳʷʚʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʚʢʣʶʯʘʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

ʩʧʘʜʘʥʠʷ ʭʚʦʩʪʦʚ ʠ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʵʢʩʮʝʩʩʘ ʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

1. ʈʝʘʣʠʟʦʚʘʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʚʤʝʩʪʥʦʤ ʘʥʘʣʠʟʝ 

ʩʠʥʭʨʦʥʥʳʭ ʜʘʥʥʳʭ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ 

ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʤʝʪʨʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʧʝʢʪʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʠʛʥʘʣʦʚ ʩ ʫʯʸʪʦʤ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʚʝʣʠʯʠʥ. 
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2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʤʧʣʠʪʫʜʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʦʥʦʚʳʭ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʦʡ ʥʝʛʘʫʩʩʦʚʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʢʩʮʝʩʩʦʤ ʠ ʘʩʠʤʤʝʪʨʠʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʦʞʝʥʠʷ ɻʨʘʤʘïʐʘʨʣʴʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʬʫʥʢʮʠʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʧʦʟʚʦʣʷʪ ʫʯʠʪʳʚʘʪʴ ʚʢʣʘʜ çʪʷʞʸʣʳʭ ʭʚʦʩʪʦʚè 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

3. ɺʧʝʨʚʳʝ ʚʳʷʚʣʝʥʳ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʬʦʨʤʳ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤ 

ʭʘʨʘʢʪʝʨʝ ʩʧʘʜʘʥʠʷ ʠʭ ʭʚʦʩʪʦʚ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʵʢʩʮʝʩʩʘ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʦʛʦ ʟʘʢʦʥʘ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʚ ʫʩʣʦʚʠʷʭ ʬʦʥʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʠʥʪʝʥʩʠʚʥʦʡ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʫʪʦʯʥʷʶʪ ʬʠʟʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʛʝʥʝʨʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ, ʘ 

ʪʘʢʞʝ ʨʘʩʰʠʨʷʶʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʢ ʘʥʘʣʠʟʫ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʩ 

ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. 

ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʫʩʪʦʡʯʠʚʳʤʠ ʥʝʛʘʫʩʩʦʚʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚʢʣʶʯʘʷ ʥʘʣʠʯʠʝ çʪʷʞʸʣʳʭ ʭʚʦʩʪʦʚè 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʬʫʥʢʮʠʡ ʧʣʦʪʥʦʩʪʠ 

ʚʝʨʦʷʪʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʩʧʘʜʘʥʠʷ ʭʚʦʩʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ ʩʚʷʟʴ ʤʝʞʜʫ ʠʭ ʧʘʨʘʤʝʪʨʘʤʠ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʵʢʩʮʝʩʩʘ, ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʧʠʩʘʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʟʘʜʘʯʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʰʪʦʨʤʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʥʦïʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʠ ʜʠʥʘʤʠʢʫ ʰʪʦʨʤʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʨʷʤʳʤ 

ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʤ ʠʟʤʝʨʝʥʠʷʤ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʠʩʪʝʤ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʰʪʦʨʤʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʧʦʚʳʰʝʥʠʷ 

ʥʘʜʸʞʥʦʩʪʠ ʧʨʦʛʥʦʟʘ ʦʧʘʩʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. 

 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦï

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʨʠʙʨʝʞʥʦʡ 

ʟʦʥʝ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʚʤʝʩʪʥʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ʠ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʦʚ ʩʧʝʢʪʨʘʣʴʥʦʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

1. ʈʝʛʠʩʪʨʘʮʠʷ ʢʦʣʝʙʘʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʘʟʝʨʥʳʤʠ ʜʝʬʦʨʤʦʛʨʘʬʘʤʠ 

ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʩʝʡʩʤʦʤʝʪʨʦʤ;  

2. ʈʝʛʠʩʪʨʘʮʠʷ ʚʘʨʠʘʮʠʡ ʧʨʠʜʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʥʳʭ 

ʠʟʤʝʨʠʪʝʣʝʡ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥʜʦʚ; 

3. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, 

ʚʢʣʶʯʘʶʱʘʷ ʬʠʣʴʪʨʘʮʠʶ ʠ ʚʳʜʝʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʛʥʘʣʦʚ;  

4. ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ 

ʭʘʨʘʢʪʝʨʥʳʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʚʠʯʥʳʤ ʠ ʚʪʦʨʠʯʥʳʤ 

ʤʠʢʨʦʩʝʡʩʤʘʤ;  
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5. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʠʛʥʘʣʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʧʦʩʪʨʦʝʥʠʝ ʛʠʩʪʦʛʨʘʤʤ, 

ʦʮʝʥʢʫ ʬʫʥʢʮʠʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʳʯʠʩʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

(ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʩʠʤʤʝʪʨʠʠ ʠ 

ʵʢʩʮʝʩʩʘ);  

6. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʠ ʨʘʟʣʦʞʝʥʠʷ ɻʨʘʤʘïʐʘʨʣʴʝ ʜʣʷ ʘʥʘʣʠʟʘ ʦʪʢʣʦʥʝʥʠʡ ʦʪ 

ʛʘʫʩʩʦʚʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ;  

7. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʬʦʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʧʝʨʠʦʜʳ ʰʪʦʨʤʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʫʩʪʦʡʯʠʚʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʚʢʣʶʯʘʷ ʝʛʦ ʩʧʝʢʪʨʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʥʝʛʘʫʩʩʦʚʩʢʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ɺʳʷʚʣʝʥʳ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʟʝʤʥʦʡ ʢʦʨʳ ʦʪ ʚʘʨʠʘʮʠʡ ʧʨʠʜʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ 

ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʤʝʪʨʘ ʧʨʠ ʰʪʦʨʤʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʝʨʠʦʜʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ ʧʦ 

ʚʘʨʠʘʮʠʷʤ ʧʝʨʚʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʚ ʟʦʥʝ ʧʝʨʝʭʦʜʘ çʚʦʜʘïʟʝʤʥʘʷ 

ʢʦʨʘè. 

2. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʨʘʤʘïʐʘʨʣʴʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʪʦʯʥʦʝ ʦʧʠʩʘʥʠʝ, ʯʝʤ ʤʦʜʝʣʴ 

ɻʘʫʩʩʘ ʧʨʠ ʘʥʘʣʠʟʝ ʘʤʧʣʠʪʫʜʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʙʝʨʝʛʫ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ ʫʩʣʦʚʠʷʭ ʤʠʥʠʤʘʣʴʥʦʡ ʚʥʝʰʥʝʡ 

ʚʦʟʤʫʱʸʥʥʦʩʪʠ.  



10 

 

3. ɺʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ 

ʜʠʘʧʘʟʦʥʝ ʧʝʨʠʦʜʦʚ ʦʪ 16 ʜʦ 20 ʩ ʠ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ ʩʧʝʢʪʨʘʣʴʥʦʤ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʣʘʟʝʨʥʦ-

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʨʠʙʦʨʦʚ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʜ 

ʘʢʚʘʪʦʨʠʝʡ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. 

 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʳʩʦʢʦʪʦʯʥʳʭ ʣʘʟʝʨʥʦïʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʟʥʘʥʥʳʭ ʤʝʪʦʜʦʚ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʦʚ. ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʚʳʷʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʧʨʦʚʝʨʷʣʘʩʴ ʥʘ ʨʘʟʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʂʦʨʨʝʢʪʥʦʩʪʴ ʤʝʪʦʜʠʢ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʛʝʥʝʨʘʮʠʠ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʥʘʫʯʥʳʭ ʩʝʤʠʥʘʨʘʭ ʠ 

ʦʪʨʘʞʝʥʳ ʚ ʨʷʜʝ ʧʫʙʣʠʢʘʮʠʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʟʜʘʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ 

ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʙʘʟʳ ʮʠʪʠʨʦʚʘʥʠʷ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʟʥʘʥʠʠ ʥʘʫʯʥʳʤ 

ʩʦʦʙʱʝʩʪʚʦʤ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʟʥʘʯʠʤʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʘʚʪʦʨʦʤ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

ʇʫʙʣʠʢʘʮʠʠ 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʝʤʠ ʩʪʘʪʴʷʭ ʚ ʥʘʫʯʥʳʭ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, ʪʨʠ ʠʟ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ, ʘ ʪʘʢʞʝ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʜʝʚʷʪʴ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝʨʝʥʮʠʡ. 
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ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

ɸʚʪʦʨʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥʳ ʩʙʦʨ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ, 

ʩʧʝʢʪʨʘʣʴʥʳʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ. ʇʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ ʜʣʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʣʘʟʝʨʥʦïʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʤʠ 

ʧʨʠʙʦʨʘʤʠ, ʚʢʣʶʯʘʷ ʬʠʣʴʪʨʘʮʠʶ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʨʦʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʘʤʧʣʠʪʫʜʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ ʬʫʥʢʮʠʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʠʭ 

ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ɸʚʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʘʣʛʦʨʠʪʤʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʬʠʟʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʝʘʥʘ ʠ ʟʝʤʥʦʡ ʢʦʨʳ. 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʮʝʣʝʡ, ʟʘʜʘʯ ʠ ʧʦʣʦʞʝʥʠʡ, ʚʳʥʦʩʠʤʳʭ ʥʘ ʟʘʱʠʪʫ, 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʘʚʪʦʨʦʤ ʧʦʜ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ɼʦʣʛʠʭ ʉʪʘʥʠʩʣʘʚʘ 

ɻʨʠʛʦʨʴʝʚʠʯʘ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦʣʫʯʝʥʳ ʘʚʪʦʨʦʤ 

ʣʠʯʥʦ ʠ ʦʪʨʘʞʝʥʳ ʚ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʚ 

ʩʦʘʚʪʦʨʩʪʚʝ, ʧʨʠ ʦʧʨʝʜʝʣʷʶʱʝʤ ʚʢʣʘʜʝ ʘʚʪʦʨʘ ʚ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʜʛʦʪʦʚʢʫ ʪʝʢʩʪʦʚ ʧʫʙʣʠʢʘʮʠʡ. 

 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ 

ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. ʆʙʱʠʡ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 127 ʩʪʨʘʥʠʮ, ʠʟ ʥʠʭ 115 ʩʪʨʘʥʠʮ 

ʪʝʢʩʪʘ, ʚʢʣʶʯʘʷ 52 ʨʠʩʫʥʢʘ ʠ 4 ʪʘʙʣʠʮ.r ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 115 

ʥʘʠʤʝʥʦʚʘʥʠʡ ʥʘ 12 ʩʪʨʘʥʠʮʘʭ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʩʚʦʶ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ʯʣʝʥïʢʦʨʨʝʩʧʦʥʜʝʥʪʫ ʈɸʅ, ʧʨʦʬʝʩʩʦʨʫ ɼɺʆ ʈɸʅ, ʜ.ʪ.ʥ. ɼʦʣʛʠʭ 

ʉʪʘʥʠʩʣʘʚʫ ɻʨʠʛʦʨʴʝʚʠʯʫ ʟʘ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʥʘʚʳʢʦʚ ʘʥʘʣʠʟʘ 
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ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʪʦʜʦʚ ʠʭ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʚʪʦʨ 

ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʛʣʘʚʥʦʤʫ ʥʘʫʯʥʦʤʫ ʩʦʪʨʫʜʥʠʢʫ ʦʪʜʝʣʘ ʥʝʣʠʥʝʡʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʀʥʩʪʠʪʫʪʘ ʧʨʠʢʣʘʜʥʦʡ ʬʠʟʠʢʠ ʈɸʅ, ʧʨʦʬʝʩʩʦʨʫ, ʜ.ʬ.ïʤ.ʥ. 

ʇʝʣʠʥʦʚʩʢʦʤʫ ɽʬʠʤʫ ʅʘʫʤʦʚʠʯʫ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʫʯʥʳʭ ʥʘʚʳʢʦʚ ʠ ʤʝʪʦʜʦʚ ʠʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʚʪʦʨ ʧʨʠʟʥʘʪʝʣʝʥ ʘʢʘʜʝʤʠʢʫ ʈɸʅ, ʜ.ʬ.ïʤ.ʥ. ɼʦʣʛʠʭ 

ɻ.ʀ., ʢ.ʬ.ïʤ.ʥ. ɹʫʜʨʠʥʫ ʉ.ʉ., ʜ.ʬ.ïʤ.ʥ. ʏʫʧʠʥʫ ɺ.ɸ., ʜ.ʬ.ïʤ.ʥ. ʊʘʣʠʧʦʚʦʡ ʊ.ɻ., ʢ.ʪ.ʥ. 

ʗʢʦʚʝʥʢʦ ʉ.ɺ., ʢ.ʪ.ʥ. ʐʚʝʮ ɺ.ɸ., ʢ.ʛ.ïʤ.ʥ. ʆʙʨʝʟʢʦʚʦʡ ʄ.ʉ., ʢ.ʬ.ïʤ.ʥ. ʆʚʯʘʨʝʥʢʦ ɺ.ɺ., 

ʢ.ʪ.ʥ. ʉʪʨʦʙʳʢʠʥʫ ɼ.ʉ., ɹʦʣʩʫʥʦʚʩʢʦʤʫ ʄ.ɸ, ɸʥʪʦʥʦʚʫ ɺ.ɸ. ʟʘ ʧʦʤʦʱʴ, ʚ ʩʙʦʨʝ ʠ 

ʧʦʜʛʦʪʦʚʢʝ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʣʘʟʝʨʥʦïʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʨʠʙʦʨʦʚ, ʢʦʥʩʫʣʴʪʘʮʠʠ 

ʠ ʚʩʝʩʪʦʨʦʥʥʝʝ ʩʦʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. 
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ɻʣʘʚʘ 1. ʊʝʦʨʠʷ ʠ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʠ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ 

 

ɺʝʪʨʦʚʦʝ ʚʦʣʥʝʥʠʝ ï ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʷʚʣʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʠʥʘʤʠʢʫ 

ʧʦʚʝʨʭʥʦʩʪʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ʆʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ 

ʠ ʢʚʘʟʠʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʤʦʨʷ, ʚʳʟʚʘʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ. ʉ ʬʠʟʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʚʦʣʥʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʦʪ ʚʝʪʨʘ ʢ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤʳ 

ʜʘʚʣʝʥʠʷ, ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʨʝʟʦʥʘʥʩʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ [1,2]. ɺ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ, ʦʪ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʳʭ 

ʚʦʣʥ ʜʦ ʜʣʠʥʥʳʭ ʠʥʬʨʘʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʚʝʪʨʦʚʦʝ ʚʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ 

ʤʦʨʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʠ ʠʛʨʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʦʙʤʝʥʘ ʤʝʞʜʫ 

ʦʢʝʘʥʦʤ ʠ ʘʪʤʦʩʬʝʨʦʡ [3]. 

 

1.1. ʌʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ 

ʇʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ ʚʦʣʥʝʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʦʟʜʝʡʩʪʚʠʷ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ 

ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ. ɼʘʞʝ ʧʨʠ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʚʦʟʥʠʢʘʶʪ ʥʘʯʘʣʴʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʚ ʚʠʜʝ ʨʷʙʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʢʘʧʠʣʣʷʨʥʦïʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩʠʣ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʠ 

ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʚʦʟʜʫʭïʚʦʜʘ [4]. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʚʦʣʥʘʤ, 

ʘʤʧʣʠʪʫʜʘ ʢʦʪʦʨʳʭ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʥʘʨʘʩʪʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʠ ʬʣʫʢʪʫʘʮʠʷʤʠ ʜʘʚʣʝʥʠʷ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ [5,6].  

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʣʥʳ ʥʘ ʚʦʜʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʠʩʧʝʨʩʠʦʥʥʳʝ, 

ʟʘʪʫʭʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ [7,8]. ʀʭ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʵʪʦ 

ʚr ʩʦʪʘ ʚʦʣʥʳ H: ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʛʨʝʙʥʷ ʜʦ ʧʦʜʦʰʚʳ ʩʦʩʝʜʥʝʡ ʚʧʘʜʠʥʳ, 
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ʜʣʠʥʘ ʚʦʣʥʳ ɚ: ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʛʨʝʙʥʷʤʠ ʧʝʨʠʦʜ ʚʦʣʥʳ 

T: ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʨʦʭʦʞʜʝʥʠʝʤ ʜʚʫʭ ʛʨʝʙʥʝʡ ʯʝʨʝʟ ʦʜʥʫ ʪʦʯʢʫ, ʬʘʟʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ὧ  : ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʬʘʟʳ ʚʦʣʥʳ, ʛʨʫʧʧʦʚʘʷ ʩʢʦʨʦʩʪʴ ὧ̄  : 

ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. 

ʅʘʠʙʦʣʝʝ ʦʙʱʠʤ ʫʨʘʚʥʝʥʠʝʤ, ʩʚʷʟʳʚʘʶʱʠʤ ʯʘʩʪʦʪʫ ɤ ʠ ʚʦʣʥʦʚʦʝ ʯʠʩʣʦ k, 

ʷʚʣʷʝʪʩʷ ʜʠʩʧʝʨʩʠʦʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ: 

‫ ὫὯϽὸὥὲὬὯὬ, (1.1) 

ʛʜʝ h ï ʛʣʫʙʠʥʘ ʚʦʜʳ, g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ. ɺ ʵʪʦʤ ʚʳʨʘʞʝʥʠʠ 

ʫʯʪʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ ʦʪ ʛʣʫʙʠʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʭʚʘʪʳʚʘʪʴ ʢʘʢ 

ʫʩʣʦʚʠʷ ʛʣʫʙʦʢʦʡ ʚʦʜʳ (khḻ1) [9], ʪʘʢ ʠ ʤʝʣʢʦʚʦʜʴʷ (khḺ1) [10]. 

ʇʨʠ ʛʣʫʙʦʢʦʡ ʚʦʜʝ: 

‫ ὫὯȟ      ̒
Ὣ

Ὧ
 (1.2) 

 

ʇʨʠ ʤʝʣʢʦʡ ʚʦʜʝ: 

‫ ὫὯὬȟ      ̒ ὫὬ (1.3) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʛʣʫʙʠʥʳ ʚʦʣʥʳ ʟʘʤʝʜʣʷʶʪʩʷ ʠ 

ʜʝʬʦʨʤʠʨʫʶʪʩʷ, ʧʨʠʦʙʨʝʪʘʶʪ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʧʨʦʬʠʣʴ, ʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ 

ʧʨʝʪʝʨʧʝʚʘʶʪ ʨʘʟʨʫʰʝʥʠʝ (ʧʨʠʙʦʡ) [11]. 

ʉ ʬʠʟʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʚʦʣʥʦʚʦʝ ʜʚʠʞʝʥʠʝ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʧʝʨʝʥʦʩ 

ʵʥʝʨʛʠʠ ʙʝʟ ʧʝʨʝʥʦʩʘ ʤʘʩʩʳ. ʏʘʩʪʠʮʳ ʚʦʜʳ ʩʦʚʝʨʰʘʶʪ ʵʣʣʠʧʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʩ 

ʘʤʧʣʠʪʫʜʦʡ, ʫʙʳʚʘʶʱʝʡ ʧʦ ʵʢʩʧʦʥʝʥʪʝ ʩ ʛʣʫʙʠʥʦʡ. ʅʘ ʤʝʣʢʦʚʦʜʴʝ ʪʨʘʝʢʪʦʨʠʠ 

ʩʪʘʥʦʚʷʪʩʷ ʚʳʪʷʥʫʪʳʤʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʦʣʥ ʩ ʜʥʦʤ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʝʨʝʥʦʩʫ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ [12]. 

ʅʘʨʷʜʫ ʩ ʨʝʛʫʣʷʨʥʳʤʠ ʚʦʣʥʘʤʠ, ʥʘʙʣʶʜʘʝʤʳʤʠ ʚʠʟʫʘʣʴʥʦ ʠʣʠ ʥʘ 

ʠʥʩʪʨʫʤʝʥʪʘʭ, ʤʦʨʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʜʝʨʞʠʪ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʩʧʝʢʪʨʳ ʚʦʣʥ ʨʘʟʥʦʡ 
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ʜʣʠʥʳ, ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʬʘʟʳ. ʕʪʦ ʜʝʣʘʝʪ ʚʦʣʥʝʥʠʝ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ, ʧʦʜʣʝʞʘʱʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʠ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ [13]. 

 

1.2. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ 

ɺʝʪʨʦʚʦʝ ʚʦʣʥʝʥʠʝ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʣʫʯʘʡʥʳʭ ʚʦʣʥ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ, ʘʤʧʣʠʪʫʜʳ, ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʬʘʟʳ. 

ʇʦʵʪʦʤʫ ʝʛʦ ʦʧʠʩʘʥʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩʪʨʦʠʪʩʷ 

ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʚʦʣʥʦʚʦʝ ʜʚʠʞʝʥʠʝ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ 

ʩʪʘʮʠʦʥʘʨʥʳʡ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʦʪʜʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦʣʥ ï ʢʘʢ ʩʣʫʯʘʡʥʳʝ 

ʚʝʣʠʯʠʥʳ, ʧʦʜʯʠʥʷʶʱʠʝʩʷ ʦʧʨʝʜʝʣʸʥʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤ [13ï15]. 

ɺ ʦʩʥʦʚʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʣʝʞʠʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʛʘʫʩʩʦʚʦʤ ʭʘʨʘʢʪʝʨʝ 

ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ, ʯʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʧʨʠ ʣʠʥʝʡʥʳʭ, ʤʘʣʳʭ ʧʦ ʘʤʧʣʠʪʫʜʝ ʚʦʣʥʘʭ. ʆʜʥʘʢʦ 

ʧʨʠ ʨʘʟʚʠʪʦʤ ʚʦʣʥʝʥʠʠ ʠʣʠ ʚ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʷʚʣʷʶʪʩʷ ʟʘʤʝʪʥʳʝ ʥʝʣʠʥʝʡʥʳʝ 

ʵʬʬʝʢʪʳ, ʥʘʨʫʰʘʶʱʠʝ ʛʘʫʩʩʦʚʦʩʪʴ, ʠ ʪʨʝʙʫʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʤʦʜʝʣʠ ʩ ʫʯʸʪʦʤ 

ʘʩʠʤʤʝʪʨʠʠ, ʵʢʩʮʝʩʩʘ ʠ ʜʨʫʛʠʭ ʚʳʩʰʠʭ ʤʦʤʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [16]. 

ʂ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ 

ʚʦʣʥʝʥʠʷ, ʦʪʥʦʩʷʪʩʷ: 

Cʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʚʳʩʦʪʘ ʚʦʣʥ  

Ὄ τά ȟ (1.4) 

ʛʜʝ m0 ï ʥʫʣʝʚʦʡ ʤʦʤʝʥʪ ʩʧʝʢʪʨʘ ʚʦʣʥʦʚʦʛʦ ʜʚʠʞʝʥʠʷ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʢʝʘʥʦʛʨʘʬʠʠ ʠ ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʷʭ ʜʣʷ ʦʧʠʩʘʥʠʷ çʭʘʨʘʢʪʝʨʥʦʡè 

ʚʦʣʥʳ [3]. 

ʉʨʝʜʥʠʡ ʧʝʨʠʦʜ ʚʦʣʥ Tm ʠ ʧʠʢʦʚʳʡ ʧʝʨʠʦʜ Tp, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ. 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʚʦʣʥʳ, ʚʳʯʠʩʣʷʝʤʘʷ ʢʘʢ ‗  ʜʣʷ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʫʩʣʦʚʠʡ. 
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ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʩʯʸʪʦʚ ʚ ʤʦʨʩʢʦʡ ʠʥʞʝʥʝʨʠʠ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʣʥ ʩ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ [17]. 

ʇʨʠ ʣʠʥʝʡʥʦʡ ʩʫʧʝʨʧʦʟʠʮʠʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʛʘʨʤʦʥʠʢ ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ ʬʘʟʘʤʠ 

ʚʳʩʦʪʳ ʚʦʣʥ ʧʦʜʯʠʥʷʶʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʈʝʣʝʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʦʣʥʦʡ P ʟʘʜʘʥʥʦʡ ʚʳʩʦʪʳ H ʠʤʝʝʪ ʚʠʜ: 

ὖὌ ÅØÐ
Ὄ

Ὄ
ȟ (1.5) 

ʛʜʝ Hrms ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʈɻʣʝʷ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪ ʚʦʣʥʝʥʠʷ ʧʨʠ ʫʤʝʨʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʦʜʥʘʢʦ ʚ ʰʪʦʨʤʦʚʦʡ ʦʙʩʪʘʥʦʚʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʦʣʥ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ. ɺ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʦʙʱʸʥʥʳʝ ʤʦʜʝʣʠ: ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʈʘʡʩʘ (ʩʜʚʠʥʫʪʘʷ ʈɻʣʝʷ) 

[18,19], ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʐʫʣʴʮʘ [20], ʨʘʩʧʨʝʜʝʣʝʥʠʝ ɺʝʡʙʫʣʣʘ ʠ ʜʨʫʛʠʝ [21]. 

ʅʝʣʠʥʝʡʥʳʝ ʵʬʬʝʢʪʳ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʘʩʠʤʤʝʪʨʠʶ (ʥʝʦʜʠʥʘʢʦʚʦʩʪʴ ʬʦʨʤʳ 

ʛʨʝʙʥʷ ʠ ʚʧʘʜʠʥʳ) ʠ ʵʢʩʮʝʩʩʘ (ʠʟʙʳʪʦʢ ʦʩʪʨʳʭ ʚʦʣʥ). ʀʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ 

ʜʘʸʪʩʷ ʯʝʨʝʟ: 

ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ: 

ὛὯ
ρ

ὔϽ„
ὼ ὼӶ (1.6) 

ʛʜʝ ὼï iïʝ ʟʥʘʯʝʥʠʝ ʚʳʙʦʨʢʠ; ὼӶ ï ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ; „ ï ʚʳʙʦʨʦʯʥʦʝ 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; N ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʢʩʮʝʩʩʘ (ʠʟʙʳʪʦʯʥʦʛʦ ʢʫʨʪʦʟʠʩʘ): 

ὑό
ρ

ὔϽ„
ὼ ὼӶ σ (1.7) 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ Sk ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʢʨʫʪʳʭ ʛʨʝʙʥʷʭ, ʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ Ku ï ʦ ʥʘʣʠʯʠʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʦʣʥ [22]. 
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ɹʦʣʝʝ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʣʥʦʚʦʤ ʧʨʦʮʝʩʩʝ ʜʘʸʪ ʩʧʝʢʪʨʘʣʴʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʫʧʝʨʧʦʟʠʮʠʷ 

ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʨʘʟʥʦʡ ʯʘʩʪʦʪʦʡ. ʇʨʠ ʵʪʦʤ ʚʚʦʜʠʪʩʷ ʦʜʥʦʤʝʨʥʳʡ 

ʩʧʝʢʪʨ S(ɤ) ʠ ʜʚʫʤʝʨʥʳʡ ʩʧʝʢʪʨ S (ɤ, ɗ), ʛʜʝ ɤ ï ʵʪʦ ʢʨʫʛʦʚʘʷ (ʮʠʢʣʠʯʝʩʢʘʷ) ʯʘʩʪʦʪʘ 

ʚʦʣʥʳ, ɗ ï ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ [23]. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ 

ʩʧʝʢʪʨʘ ʇʠʨʩʦʥʘïʄʦʩʢʦʚʠʮʘ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʩʪʘʮʠʦʥʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʣʥʦʚʦʛʦ 

ʧʦʣʷ ʧʨʠ ʩʠʣʴʥʦʤ ʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚʝʪʨʘ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʚ ʜʘʥʥʦʡ 

ʤʦʜʝʣʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫ: 

Ὓ‫ ‌Ὣ‫ Ὡ ȟ (1.8) 

ʛʜʝ ‌ ʠ ‍ ï ʵʤʧʠʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʩʦʩʪʦʷʥʠʷ ʚʦʣʥʝʥʠʷ, ʘ ‫p ï 

ʭʘʨʘʢʪʝʨʥʘʷ ʯʘʩʪʦʪʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʧʦʣʦʞʝʥʠʝ ʧʠʢʘ ʩʧʝʢʪʨʘ. ʕʪʘ ʤʦʜʝʣʴ ʙʳʣʘ 

ʧʨʝʜʣʦʞʝʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʣʥʦʩʪʴʶ ʨʘʟʚʠʪʦʛʦ ʚʦʣʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʝʪʨʘ [3]. 

ɼʨʫʛʘʷ ʠʟʚʝʩʪʥʘʷ ʤʦʜʝʣʴ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʧʝʢʪʨʘ ʚʦʣʥʝʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʵʪʦ ʩʧʝʢʪʨ JONSWAP (Joint North Sea Wave Project). ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʩʧʝʢʪʨʘ ʇʠʨʩʦʥʘïʄʦʩʢʦʚʠʮʘ, ʩʧʝʢʪʨ JONSWAP ʫʯʠʪʳʚʘʝʪ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ 

ʫʩʣʦʚʠʷ ʠ ʦʧʠʩʳʚʘʝʪ ʵʚʦʣʶʮʠʶ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʩʪʘ ʚʦʣʥ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ. ʉʧʝʢʪʨ JONSWAP ʚʢʣʶʯʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ‎, 

ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʫʟʦʩʪʴ ʧʠʢʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ [24]: 

ʉʧʝʢʪʨ JONSWAP ʚʳʨʘʞʘʝʪʩʷ ʢʘʢ: 

Ὓ‫ ‌Ὣ‫ Ὡ ‎  
(1.9) 

ʛʜʝ ï ‎ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʧʠʢʘ, „ ï ʧʘʨʘʤʝʪʨ ʬʦʨʤʳ ʧʠʢʘ, ʟʘʚʠʩʷʱʠʡ ʦʪ 

ʯʘʩʪʦʪʳ. 
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1.3. ʄʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʠ 

ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ  

ʄʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ï ʵʪʦ ʩʣʘʙʳʝ ʥʝʧʨʝʨʳʚʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʚʳʟʚʘʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʚʦʣʥʝʥʠʷ ʩ ʜʥʦʤ ʠʣʠ 

ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʝʡ. ʆʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʥʦ ʦʩʥʦʚʥʘʷ 

ʵʥʝʨʛʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ 20 ʩʝʢʫʥʜ [25,26]. ʇʦ ʤʝʭʘʥʠʟʤʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ ʥʘ ʧʝʨʚʠʯʥʳʝ ʠ 

ʚʪʦʨʠʯʥʳʝ. 

ʇʝʨʚʠʯʥʳʝ ʢʦʣʝʙʘʥʠʷ (ʩ ʧʝʨʠʦʜʘʤʠ 13ï20 ʩ) ʬʦʨʤʠʨʫʶʪʩʷ ʟʘ ʩʯʸʪ ʧʨʷʤʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʣʥʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʤʦʨʩʢʦʝ ʜʥʦ. ɺʦʟʙʫʞʜʘʶʱʠʝ ʩʠʣʳ ʚʦʟʥʠʢʘʶʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʘʚʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʦʭʦʜʷʱʠʤʠ 

ʜʣʠʥʥʦʧʝʨʠʦʜʥʳʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʚʦʣʥʘʤʠ (ʥʘʧʨʠʤʝʨ, ʟʳʙʴʶ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʦʥʠʢʘʪʴ ʜʦ ʜʥʘ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʣʫʙʠʥʝ [27,28]. ʇʨʠ ʵʪʦʤ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʚʦʣʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦʟʙʫʞʜʘʶʪ ʫʧʨʫʛʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, ʧʝʨʝʜʘʶʱʠʝʩʷ 

ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʵʪʦ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ p(z, t), 

ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʚʦʟʤʫʱʝʥʠʝʤ. ɺ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ ʜʘʚʣʝʥʠʝ ʫʙʳʚʘʝʪ ʩ 

ʛʣʫʙʠʥʦʡ ʧʦ ʵʢʩʧʦʥʝʥʪʝ: 

ὴ ὴ Ὣ”ᾀὴᾀÃÏÓ…ὼ „ὸ (1.10) 

ʛʜʝ pa ï ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ, g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ 

ʧʘʜʝʥʠʷ, z ï ʛʣʫʙʠʥʘ, ὴᾀÃÏÓ…ὼ „ὸ ʛʘʨʤʦʥʠʯʝʩʢʘʷ ʚʦʣʥʘ ʜʘʚʣʝʥʠʷ ʩ ʧʝʨʠʦʜʦʤ 

Ὕ ς“Ⱦ„, ʜʣʠʥʦʡ ʚʦʣʥʳ ‗ ς“Ⱦ… ʠ ʘʤʧʣʠʪʫʜʦʡ ὴᾀ, ʷʚʣʷʶʱʝʡʩʷ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʘʚʣʝʥʠʷ [29]. 

ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʠ ʫʩʪʦʡʯʠʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʣʠʥʝʡʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʣʥ, ʠʜʫʱʠʭ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʪʦʷʯʝʡ ʚʦʣʥʳ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʜʘʚʣʝʥʠʝ ʥʘ ʜʥʝ ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʩ ʯʘʩʪʦʪʦʡ ʩʘʤʠʭ ʚʦʣʥ, ʘ ʩ ʫʜʚʦʝʥʥʦʡ 
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ʯʘʩʪʦʪʦʡ [30]. ʂʦʣʝʙʘʥʠʷ ʜʥʘ, ʚʳʟʚʘʥʥʳʝ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ, ʵʬʬʝʢʪʠʚʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʚʠʜʝ ʫʧʨʫʛʠʭ ʚʦʣʥ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ 

ʩʝʡʩʤʦʤʝʪʨʘʤʠ. 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʃʦʥʛʝïʍʠʛʛʠʥʩʘ [31], ʩʪʦʷʯʝʝ ʚʦʣʥʦʚʦʝ ʧʦʣʝ 

ʩʦʟʜʘʸʪ ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʫʶ ʩʠʣʫ, ʠʟʤʝʥʷʶʱʫʶʩʷ ʧʦ ʟʘʢʦʥʫ: 

Ὂὸᶿὧέίς‫ὸȟ (1.11) 

ʛʜʝ ɤ ʵʪʦ ʢʨʫʛʦʚʘʷ ʯʘʩʪʦʪʘ ʠʩʭʦʜʥʦʡ ʚʦʣʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʦʪʘ 

ʚʦʟʙʫʞʜʘʝʤʳʭ ʢʦʣʝʙʘʥʠʡ ʙʫʜʝʪ 2ɤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʘʤ ʦʪ 2 ʜʦ 10 ʩʝʢʫʥʜ ʚ 

ʮʝʥʪʨʝ ʜʠʘʧʘʟʦʥʘ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 

ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ, ʛʜʝ ʚʦʣʥʳ 

ʦʪʨʘʞʘʶʪʩʷ ʦʪ ʙʝʨʝʛʘ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʟïʟʘ 

ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʚʝʪʨʦʚʦʛʦ ʧʦʣʷ. ʊʘʢʞʝ ʦʥ ʘʢʪʠʚʝʥ ʚ ʦʪʢʨʳʪʦʤ ʦʢʝʘʥʝ ʧʨʠ ʥʘʣʠʯʠʠ 

ʟʳʙʠ, ʩʦʟʜʘʶʱʝʡ ʚʩʪʨʝʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʧʝʢʪʨʘ. 

ʕʥʝʨʛʠʷ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩʦ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʚʦʣʥʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʩʧʝʢʪʨʘʣʴʥʦʡ ʪʝʦʨʠʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʜʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʝʨʝʢʨʸʩʪʥʦʤʫ ʧʨʦʠʟʚʝʜʝʥʠʶ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʣʦʪʥʦʩʪʝʡ ʚʦʣʥ, ʜʚʠʞʫʱʠʭʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ [32]: 

ὖὪᶿḀὛὪȟ—ẗὛὪȟ— “Ὠ—ȟ (1.12) 

ʛʜʝ P(f) ï ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʜʥʘ, S (f, ɗ) 

ï ʜʚʫʤʝʨʥʳʡ ʩʧʝʢʪʨ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ: ʬʫʥʢʮʠʷ ʯʘʩʪʦʪʳ f ʠ ʥʘʧʨʘʚʣʝʥʠʷ ɗ. ɼʘʥʥʘʷ 

ʬʦʨʤʫʣʘ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʘ ʚ ʨʘʙʦʪʘʭ ʍʘʩʩʝʣʴʤʘʥʘ [33] ʠ ʜʘʣʝʝ ʨʘʟʚʠʪʘ ʚ ʤʦʜʝʣʷʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʣʥ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ [3]. 

ʌʠʟʠʯʝʩʢʠ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʦʤʧʦʥʝʥʪʳ ʚʦʣʥʝʥʠʷ, 

ʜʚʠʞʫʱʠʝʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ 

ʦʪʨʘʞʝʥʠʝʤ ʚʦʣʥ ʦʪ ʙʝʨʝʛʘ, ʧʨʝʣʦʤʣʝʥʠʝʤ ʥʘ ʧʦʜʚʦʜʥʳʭ ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ, ʣʠʙʦ 

ʥʘʣʦʞʝʥʠʝʤ ʟʳʙʠ ʥʘ ʣʦʢʘʣʴʥʦʝ ʚʝʪʨʦʚʦʝ ʚʦʣʥʝʥʠʝ [34]. 



20 

 

ʊʨʦʧʠʯʝʩʢʠʝ ʮʠʢʣʦʥʳ (ʪʘʡʬʫʥʳ) ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʣʥ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʵʥʝʨʛʠʠ [35]. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʨʝʟʢʦ 

ʫʩʠʣʠʚʘʶʪʩʷ ʠ ʩʪʘʥʦʚʷʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʟʘʧʠʩʷʭ. ʀʭ 

ʘʤʧʣʠʪʫʜʘ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʦʙʳʯʥʦʛʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʚ 3ï5 ʨʘʟ 

[36]. 

ɺ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʷʜʦʤ ʫʩʪʦʡʯʠʚʳʭ ʧʨʠʟʥʘʢʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʨʘʩʰʠʨʝʥʠʝ 

ʩʧʝʢʪʨʘ ʚ ʜʠʘʧʘʟʦʥʝ ʧʝʨʠʦʜʦʚ 2ï10 ʩ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʩʠʣʝʥʠʶ ʚʪʦʨʠʯʥʳʭ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʚʦʡʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʚ ʩʧʝʢʪʨʝ, ʦʜʠʥ 

ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥ ʩ ʧʨʠʭʦʜʦʤ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʟʳʙʠ, ʘ ʜʨʫʛʦʡ ï ʩ ʨʘʟʚʠʪʠʝʤ 

ʣʦʢʘʣʴʥʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʜʚʠʛ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʧʠʢʘ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ 

ʢʦʨʦʪʢʠʭ ʧʝʨʠʦʜʦʚ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʪʘʡʬʫʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʚʦʟʚʨʘʪʦʤ ʢ 

ʠʩʭʦʜʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʮʠʢʣʦʥʘ [37]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʪʘʡʬʫʥ ʩʦʟʜʘʸʪ ʤʦʱʥʦʝ ʨʘʜʠʘʣʴʥʦʝ ʧʦʣʝ ʚʦʣʥʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʧʨʷʤʳʝ, ʪʘʢ ʠ ʦʪʨʘʞʸʥʥʳʝ ʚʦʣʥʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ 

ʥʝʣʠʥʝʡʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʦʣʥ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʶ 

ʘʤʧʣʠʪʫʜʳ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʜʥʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ [30] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ 

ʩʚʷʟʘʥʳ ʠʤʝʥʥʦ ʩ ʪʘʡʬʫʥʘʤʠ ʠ ʩʠʣʴʥʳʤʠ ʰʪʦʨʤʘʤʠ, ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʚ ʟʦʥʘʭ ʩ 

ʚʳʨʘʞʝʥʥʳʤ ʜʦʥʥʳʤ ʨʝʣʴʝʬʦʤ ʠ ʛʣʫʙʠʥʘʤʠ ʙʦʣʝʝ 1000 ʤ [34]. 

ɺ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʚʪʦʨʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʧʝʨʠʦʜ 

ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʘ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʥʘ ʪʚʸʨʜʦʤ ʦʩʥʦʚʘʥʠʠ, ʜʦʥʥʳʭ ʘʢʩʝʣʝʨʦʤʝʪʨʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʝʡʩʤʦʤʝʪʨʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 0.1ï0.4 ɻʮ [38]. 
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ʊʘʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʜʠʢʘʪʦʨ ʧʘʨʘʤʝʪʨʦʚ ʚʦʣʥʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʚʠʪʠʷ ʰʪʦʨʤʦʚ. 

 

1.4. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʥʦʚʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʠ ʤʝʪʦʜʳ ʠʭ ʦʧʠʩʘʥʠʷ  

ʀʟʫʯʝʥʠʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʸ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʤʝʪʦʜʦʚ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʌʦʥʦʚʦʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʬʦʨʤʠʨʫʪʁʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʫʤʤʘʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʣʥʦʚʳʭ, ʘʪʤʦʩʬʝʨʥʳʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʩʪʦʭʘʩʪʠʯʥʦʩʪʠ [39]. ɺ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʢʦʨʨʝʢʪʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʩʠʛʥʘʣʦʚ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ ʤʠʢʨʦʩʝʡʩʤ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʇʦʜ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʦʥʦʚʦʛʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ 

ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʘʤʧʣʠʪʫʜʥʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʬʣʫʢʪʫʘʮʠʡ ʩʠʛʥʘʣʘ, 

ʚʢʣʶʯʘʷ ʬʦʨʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦʣʦʞʝʥʠʝ ʤʦʜʳ, ʘʩʠʤʤʝʪʨʠʶ ʠ ʰʠʨʠʥʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ. ɸʥʘʣʠʟ ʫʢʘʟʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ 

ʩʪʝʧʝʥʴ ʦʪʢʣʦʥʝʥʠʷ ʪʝʢʫʱʝʛʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʦʪ ʬʦʥʦʚʦʛʦ ʠ ʚʳʷʚʣʷʪʴ 

ʧʦʷʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʙʫʞʜʝʥʠʷ. 

ɺ ʜʠʘʧʘʟʦʥʝ ʧʝʨʠʦʜʦʚ 2ï20 ʩʝʢʫʥʜ, ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʧʨʦʷʚʣʷʝʪ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʫʶ ʥʝʛʘʫʩʩʦʚʫ ʧʨʠʨʦʜʫ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʪʨʦʛʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ ʢ ʝʛʦ ʘʥʘʣʠʟʫ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʘʤʧʣʠʪʫʜʥʳʭ ʬʣʫʢʪʫʘʮʠʡ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ (Probability 
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Density Function (PDF)), ʦʪʨʘʞʘʶʱʝʝ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʨʝʘʣʠʟʘʮʠʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʚ ʟʘʜʘʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʠ ʧʦʟʚʦʣʷʶʱʝʝ ʚʳʷʚʣʷʪʴ ʫʩʪʦʡʯʠʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʬʦʥʦʚʦʛʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ [39]. 

 

1.4.1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɻʘʫʩʩʘ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ, ʣʠʥʝʡʥʦʩʪʠ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʬʘʟ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʟʘʢʦʥʦʤ. ʇʣʦʪʥʦʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʠ ʘʤʧʣʠʪʫʜ x ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧʠʩʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ: 

ÆØ
ρ

ʎЍςʌ
Å ȟ (1.13) 

ʛʜʝ ὼӶ ɻʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ), ů ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ. 

ʕʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʛʦ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʫʣʝʚʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩʮʝʩʩʘ. ʆʥʦ ʩʯʠʪʘʝʪʩʷ ʙʘʟʦʚʦʡ ʤʦʜʝʣʴʶ 

ʜʣʷ ʬʣʫʢʪʫʘʮʠʡ ʚ ʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʧʨʠ ʦʮʝʥʢʝ 

ʦʪʢʣʦʥʝʥʠʡ ʨʝʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʥʦʨʤʘʣʴʥʦʩʪʠ [40]. 

 

1.4.2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɻʨʘʤʘïʐʘʨʣʴʝ 

ɺ ʨʝʘʣʴʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʥʝʣʠʥʝʡʥʳʤʠ ʵʬʬʝʢʪʘʤʠ, 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴʶ, ʚʣʠʷʥʠʝʤ ʰʫʤʦʚ ʠʣʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʩʦʙʳʪʠʷʤʠ (ʪʘʡʬʫʥʳ, 

ʰʪʦʨʤʳ). ɼʣʷ ʠʭ ʫʯʸʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʨʷʜ ɻʨʘʤʘ ï ʐʘʨʣʴʝ, ʨʘʩʰʠʨʷʶʱʠʡ ʛʘʫʩʩʦʚʩʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘ ʩʯʸʪ ʜʦʙʘʚʣʝʥʠʷ ʯʣʝʥʦʚ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩʮʝʩʩʘ [41]. 

ʌʦʨʤʫʣʘ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʚʠʜ: 

Ὢ ὼ
ρ

„Ѝς“
Ὡὼὴ

ὼ ὼӶ

ς„
ρ
ὛὯ

φ
Ὄ ᾀ

ὑό

ςτ
Ὄ ᾀȟ 

(1.14) 
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ʛʜʝ: ᾀ
Ӷ
 ï ʥʦʨʤʘʣʠʟʦʚʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ, H3(z)=z3ī3z ï ʧʦʣʠʥʦʤ ʕʨʤʠʪʘ 3ï

ʛʦ ʧʦʨʷʜʢʘ, H4(z)=z4ī6z2+3 ï ʧʦʣʠʥʦʤ ʕʨʤʠʪʘ 4ïʛʦ ʧʦʨʷʜʢʘ [42], Sk ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʩʠʤʤʝʪʨʠʠ, Ku ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʩʮʝʩʩʘ. 

ʕʪʦ ʧʨʠʙʣʠʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʝ ʜʘʥʥʳʝ, 

ʦʪʨʘʞʘʷ ʥʘʣʠʯʠʝ ʙʦʣʝʝ ʦʩʪʨʳʭ ʧʠʢʦʚ ʠʣʠ ʫʜʣʠʥʸʥʥʳʭ ʭʚʦʩʪʦʚ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɻʨʘʤʘï

ʐʘʨʣʴʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ, ʛʜʝ ʪʦʯʥʘʷ ʬʦʨʤʘ PDF ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʝ ʚʦʣʥʦʚʦʛʦ 

ʚʦʟʙʫʞʜʝʥʠʷ. 

 

1.5. ɸʧʧʘʨʘʪʥʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ ʠ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʘʧʧʘʨʘʪʫʨʘ, 

ʨʘʟʣʠʯʘʶʱʘʷʩʷ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʨʝʛʠʩʪʨʘʮʠʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦï

ʚʨʝʤʝʥʥʦʤʫ ʨʘʟʨʝʰʝʥʠʶ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʂ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ 

ʧʦʜʭʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʧʨʷʤʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʪʘʢ ʠ ʢʦʩʚʝʥʥʳʝ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʣʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʦʪʨʘʞʸʥʥʦʛʦ ʠʣʠ ʠʟʣʫʯʸʥʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʅʘʠʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʷʤʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚʦʣʥʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʚʦʣʥʦʚʳʝ ʙʫʠ ï ʢʘʢ ʜʨʝʡʬʫʶʱʠʝ, ʪʘʢ ʠ ʩʪʘʮʠʦʥʘʨʥʳʝ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʠʨʫʶʪ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʫʩʢʦʨʝʥʠʷ, ʫʛʣʳ ʥʘʢʣʦʥʘ ʠ ʩʤʝʱʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʫʪʸʤ 

ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ 

ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʘʣʴʥʝʡʰʠʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ 

ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦʣʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʳʩʦʪʫ ʚʦʣʥ Ὄά0, 

ʩʧʝʢʪʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʥʳʝ ʧʝʨʠʦʜʳ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ 

[43]. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʸʞʥʦʩʪʴ ʧʦʜʦʙʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʩʣʦʞʥʦʩʪʷʤʠ 
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ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʣʦʢʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʥʘʙʣʶʜʝʥʠʡ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʢʨʳʪʠʝ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʩʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʘʣʴʪʠʤʝʪʨʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʟʤʝʨʝʥʠʠ ʚʨʝʤʝʥʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʩʧʫʪʥʠʢʘ ʜʦ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʦʙʨʘʪʥʦ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʳʩʦʪʫ ʚʦʣʥ ʚ 

ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʤʠʩʩʠʠ, ʪʘʢʠʝ ʢʘʢ Jason ʠ Sentinelï

6, ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʟʨʝʰʝʥʠʠ 

ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ [44ï46]. ʆʜʥʘʢʦ ʘʣʴʪʠʤʝʪʨʠʷ ʜʘʸʪ ʫʩʨʝʜʥʸʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʪʨʘʩʩʝ ʩʧʫʪʥʠʢʘ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʣʦʢʘʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʲʸʤʢʘ ʩ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ (SAR), ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʨʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʟʚʣʝʢʘʪʴ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʣʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʜʣʠʥʫ 

ʚʦʣʥʳ, ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʠʢʦʚʫʶ ʯʘʩʪʦʪʫ [47,48]. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ ʛʣʦʙʘʣʴʥʦʩʪʴ ʧʦʢʨʳʪʠʷ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʩʚʝʱʸʥʥʦʩʪʠ, 

ʦʜʥʘʢʦ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʩʣʦʞʥʷʝʪʩʷ ʟʘ ʩʯʸʪ ʚʣʠʷʥʠʷ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ [49]. 

ɺ ʧʨʠʙʨʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʘʢʞʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʨʝʛʦʚʳʝ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (HFïʨʘʜʘʨʳ), ʧʦʟʚʦʣʷʶʱʠʝ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʚʦʣʥʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ 

ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʙʝʨʝʛʘ [50]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʣʠʙʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʣʠʙʦ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʩʚʝʥʥʫʶ ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʦʚ ʚʦʣʥʝʥʠʷ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʧʨʦʮʝʩʩʘʤ, ʧʨʦʪʝʢʘʶʱʠʤ ʚ ʧʨʠʜʦʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʤʝʥʥʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 
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ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʦʨʩʢʦʛʦ 

ʚʦʣʥʝʥʠʷ ʩ ʜʥʦʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʠʤʝʥʝʥʠʶ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʤʝʪʦʜʘʭ ʨʝʛʠʩʪʨʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʠ ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ. 

ɼʘʥʥʳʝ ʧʨʠʙʦʨʳ ʧʦʟʚʦʣʷʶʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʠʢʨʦʜʝʬʦʨʤʘʮʠʠ 

ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʚʘʨʠʘʮʠʠ ʧʨʠʜʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʚʨʝʤʝʥʥʦʡ ʠ 

ʘʤʧʣʠʪʫʜʥʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ [51]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, 

ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʷʤʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʦʪʢʣʠʢʘ ʩʨʝʜʳ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʨʩʢʦʛʦ 

ʚʦʣʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʢʘʢ ʧʝʨʚʠʯʥʳʝ, ʪʘʢ ʠ ʚʪʦʨʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ. 

ʕʪʦ ʜʝʣʘʝʪ ʠʭ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʛʝʥʝʨʘʮʠʠ ʤʠʢʨʦʩʝʡʩʤ ʠ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʠʛʥʘʣʦʚ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ [52]. 

 

1.5.1. ʃʘʟʝʨʥʳʡ ʜʝʬʦʨʤʦʛʨʘʬ. 

ɺ ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤ. ɺ.ʀ. ʀʣʴʠʯʝʚʘ ɼɺʆ ʈɸʅ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʦʜʥʦʢʦʦʨʜʠʥʘʪʥʳʝ ʠ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʝ ʣʘʟʝʨʥʳʝ ʜʝʬʦʨʤʦʛʨʘʬʳ, 

ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʣʘʟʝʨʥʦʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ [53]. ʆʩʥʦʚʦʡ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ 

ʩʣʫʞʠʪ ʥʝʨʘʚʥʦʧʣʝʯʠʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨ ʄʘʡʢʝʣʴʩʦʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʘʩʪʦʪʥʦï

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʛʝʣʠʡïʥʝʦʥʦʚʳʭ ʣʘʟʝʨʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 10ï10 ĭ  (ʨʠʩʫʥʦʢ 1.1). 
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ʈʠʩʫʥʦʢ 1.1 ï ʆʧʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ ʥʝʨʘʚʥʦʧʣʝʯʝʛʦ ʪʠʧʘ. 

 

ʆʧʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʙʦʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʝʣʝʥʠʝ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ ʥʘ 

ʵʪʘʣʦʥʥʳʡ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʡ. ʕʪʘʣʦʥʥʳʡ ʣʫʯ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʟʝʨʢʘʣ, 

ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʷʭ, ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʬʦʪʦʧʨʠʝʤʥʠʢ. 

ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʣʫʯ ʥʘʧʨʘʚʣʷʝʪʩʷ ʯʝʨʝʟ ʛʝʨʤʝʪʠʯʥʳʡ ʩʚʝʪʦʚʦʜ, ʦʪʨʘʞʘʝʪʩʷ ʦʪ 

ʪʨʠʧʝʣʴïʧʨʠʟʤʳ ʠ ʪʘʢʞʝ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʬʦʪʦʧʨʠʝʤʥʠʢʝ, ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ. ʀʟʤʝʥʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ 

ʤʠʢʨʦʜʝʬʦʨʤʘʮʠʷʤʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [54,55]. ʀʟʤʝʨʠʪʝʣʴʥʦʝ ʧʣʝʯʦ ʚ ʜʝʩʷʪʢʠ ʨʘʟ 

ʧʨʝʚʳʰʘʝʪ ʵʪʘʣʦʥʥʦʝ, ʢʘʢ ʵʪʦ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʤʦʨʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʪʘʥʮʠʷʭ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ɺ.ʀ. ʀʣʴʠʯʸʚʘ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ [56,57]  

ʅʘ ʨʠʩʫʥʢʝ 1.2 ʧʦʢʘʟʘʥʳ ʜʚʝ ʦʩʥʦʚʥʳʝ ʫʩʪʘʥʦʚʢʠ ʦʨʝʠʥʪʥʠʨʦʚʘʥʥʳʝ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ «ʉʝʚʝʨïʖʛè (52.5 ʤ) ʠ çɿʘʧʘʜïɺʦʩʪʦʢè (17.5 ʤ), ʜʘʥʥʳʝ ʩ ʢʦʪʦʨʳʭ 

ʩʠʥʭʨʦʥʥʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ. 
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ʈʠʩʫʥʦʢ 1.2 ï ʀʥʪʝʨʬʝʨʦʤʝʪʨʳ ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ ʩ ʜʣʠʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʣʝʯʘ 

52.5 ʤ ʦʨʠʝʥʪʘʮʠʝʡ çʉʝʚʝʨïʖʛè (ʩʣʝʚʘ) ʠ ʩ ʜʣʠʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʣʝʯʘ 17.5 ʤ ʦʨʠʝʥʪʘʮʠʝʡ 

«ɿʘʧʘʜïɺʦʩʪʦʢè (ʩʧʨʘʚʘ). 1 ï ʣʘʟʝʨ, 2 ï ʦʧʪʠʯʝʩʢʠʡ ʟʘʪʚʦʨ, 3 ï ʢʦʣʣʠʤʘʪʦʨ, 4 ï ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʘʷ 

ʧʣʘʩʪʠʥʘ, 5 ʠ 6 ï ʶʩʪʠʨʦʚʦʯʥʳʝ ʟʝʨʢʘʣʘ ʥʘ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʮʠʣʠʥʜʨʘʭ, 7 ï ʣʫʯʝʚʦʜ, 8 ï ʩʠʩʪʝʤʘ 

ʨʝʛʠʩʪʨʘʮʠʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʘʟʝʨʥʳʝ ʜʝʬʦʨʤʦʛʨʘʬʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʥʝʨʘʚʥʦʧʣʝʯʝʛʦ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʄʘʡʢʝʣʴʩʦʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʝʨʭʚʳʩʦʢʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʤ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʯʪʦ ʜʝʣʘʝʪ 

ʠʭ ʫʥʠʢʘʣʴʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʛʣʦʙʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ [51,55]. 

 

1.5.2. ʃʘʟʝʨʥʳʡ ʠʟʤʝʨʠʪʝʣʴ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨ r

ʃʘʟʝʨʥʳʡ ʠʟʤʝʨʠʪʝʣʴ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ, ʢʘʢ ʠ ʣʘʟʝʨʥʳʡ 

ʜʝʬʦʨʤʦʛʨʘʬ, ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʭʝʤʳ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ 

ʄʘʡʢʝʣʴʩʦʥʘ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʝʣʠʡï

ʥʝʦʥʦʚʳʡ ʣʘʟʝʨ ʩ ʯʘʩʪʦʪʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʝʡ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ (ʨʠʩʫʥʦʢ 1.3). 
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ʈʠʩʫʥʦʢ 1.3 ï ʆʧʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠ ʫʩʪʨʦʡʩʪʚʦ ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ 

ʛʠʜʨʦʩʬʝʨʳ. 1 ï ʣʘʟʝʨ, 2 ï ʦʧʪʠʯʝʩʢʠʡ ʟʘʪʚʦʨ ʩ ʢʦʣʣʠʤʘʪʦʨʦʤ, 3 ï ʬʦʪʦʧʨʠʸʤʥʠʢ, 4 ï ʤʝʤʙʨʘʥʘ ʩ 

ʦʪʨʘʞʘʶʱʠʤ ʧʦʢʨʳʪʠʝʤ, 5 ï ʧʦʣʫʧʨʦʟʨʘʯʥʘʷ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʘʷ ʧʣʘʩʪʠʥʘ, 6 ï ʶʩʪʠʨʦʚʦʯʥʳʝ 

ʟʝʨʢʘʣʘ ʥʘ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʧʨʠʚʦʜʘʭ, 7 ï ʢʦʤʧʝʥʩʘʮʠʦʥʥʘʷ ʢʘʤʝʨʘ, 8 ï ʩʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ, 9 ï 

ʬʦʢʫʩʠʨʫʶʱʘʷ ʣʠʥʟʘ, 10 ï ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʘʷ ʧʣʘʩʪʠʥʘ, 11 ï ʛʝʨʤʝʪʠʯʥʳʡ ʢʦʨʧʫʩ ʧʨʠʙʦʨʘ. 

 

ʀʟʣʫʯʝʥʠʝ ʛʝʣʠʡïʥʝʦʥʦʚʦʛʦ ʣʘʟʝʨʘ (1) ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʦʧʪʠʯʝʩʢʠʡ ʟʘʪʚʦʨ (2) ʠ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʧʦʣʫʧʨʦʟʨʘʯʥʫʶ ʧʣʘʩʪʠʥʫ (5), ʛʜʝ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʧʦʨʥʳʡ ʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʧʫʯʢʠ. ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʣʫʯ ʬʦʢʫʩʠʨʫʝʪʩʷ ʣʠʥʟʦʡ (9) ʥʘ ʟʝʨʢʘʣʴʥʦʝ 

ʧʦʢʨʳʪʠʝ ʤʝʤʙʨʘʥʳ (4), ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ ʤʦʨʩʢʦʡ ʩʨʝʜʦʡ. ʇʦʩʣʝ ʦʪʨʘʞʝʥʠʷ 

ʦʪ ʤʝʤʙʨʘʥʳ ʣʫʯ ʚʦʟʚʨʘʱʘʝʪʩʷ ʯʝʨʝʟ ʣʠʥʟʫ ʥʘ ʧʣʘʩʪʠʥʫ (5), ʛʜʝ ʠʥʪʝʨʬʝʨʠʨʫʝʪ ʩ 

ʦʧʦʨʥʳʤ ʧʫʯʢʦʤ. ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʬʦʪʦʜʠʦʜʦʤ (3). 

ɺʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʛʦ ʜʘʚʣʝʥʠʷ ʚʳʟʳʚʘʝʪ ʩʤʝʱʝʥʠʝ ʤʝʤʙʨʘʥʳ (4), ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʦʧʪʠʯʝʩʢʦʡ ʜʣʠʥʳ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʣʝʯʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ 

ʩʜʚʠʛʫ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ. ʉʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ (8) ʢʦʤʧʝʥʩʠʨʫʝʪ ʵʪʦʪ 

ʩʜʚʠʛ, ʧʦʜʘʚʘʷ ʫʧʨʘʚʣʷʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (6), 

ʢʦʪʦʨʳʝ ʢʦʨʨʝʢʪʠʨʫʶʪ ʜʣʠʥʫ ʦʧʦʨʥʦʛʦ ʧʣʝʯʘ, ʫʜʝʨʞʠʚʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʡ ʩʠʛʥʘʣ 

ʚ ʤʘʢʩʠʤʫʤʝ. ɺ ʩʣʫʯʘʝ ʧʨʝʚʳʰʝʥʠʷ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʴʝʟʦʢʝʨʘʤʠʢʠ 

ʩʠʩʪʝʤʘ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʥʘ ʩʦʩʝʜʥʠʡ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʡ ʤʘʢʩʠʤʫʤ, ʦʙʝʩʧʝʯʠʚʘʷ 
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ʰʠʨʦʢʠʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʣʠʰʴ ʫʧʨʫʛʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʤʝʤʙʨʘʥʳ. 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʚʝʣʠʯʠʥʝ ʩʤʝʱʝʥʠʷ ʤʝʤʙʨʘʥʳ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ʇʨʠʙʦʨ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0.45 ʤʇʘ ʚ 

ʧʦʣʦʩʝ ʯʘʩʪʦʪ 0ï1000 ɻʮ, ʧʨʠ ʵʪʦʤ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ [58ï62]. 

ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʠʙʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.4. 

 

 

ʈʠʩʫʥʦʢ 1.4 ï ɺʥʫʪʨʝʥʥʠʡ ʚʠʜ ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ (ʩʣʝʚʘ) ʠ 

ʚʥʝʰʥʠʡ ʛʝʨʤʝʪʠʯʥʳʡ ʢʦʞʫʭ (ʩʧʨʘʚʘ). 

 

1.5.3. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ 

ʄʝʪʝʦʩʪʘʥʮʠʷ AANDERAA 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʤʝʪʝʦʩʪʘʥʮʠʷ ʥʦʨʚʝʞʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ AANDERAA 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 



30 

 

ʚʣʠʷʶʱʠʭ ʥʘ ʛʝʥʝʨʘʮʠʶ ʚʦʣʥʝʥʠʷ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʚʝʪʨʘ, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ [63]. 

ɺʥʝʰʥʠʡ ʚʠʜ ʤʝʪʝʦʩʪʘʥʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.5. 

 

ʈʠʩʫʥʦʢ 1.5 ï ɺʥʝʰʥʠʡ ʚʠʜ ʄʝʪʝʦʩʪʘʥʮʠʷ AANDERAA. 

 

ʄʝʪʝʦʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠ ʯʠʩʣʝʥʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʦʣʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʚ ʤʦʜʝʣʷʭ WAM (WaveModeling) [64,65], 

WAVEWATCHïIII  [66,67] ʠ SWAN (Simulating Waves Nearshore) [68]), ʘ ʪʘʢʞʝ ʧʨʠ 

ʘʥʘʣʠʟʝ ʵʥʝʨʛʝʪʠʢʠ ʚʦʣʥ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ. 

ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʘʥʮʠʠ ʢ ʤʦʨʩʢʠʤ ʫʩʣʦʚʠʷʤ ʜʝʣʘʶʪ ʝʸ ʥʘʜʸʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʧʨʠʙʨʝʞʥʳʭ ʠ ʰʝʣʴʬʦʚʳʭ ʟʦʥʘʭ [69,70]. 
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ʉʝʡʩʤʦʤʝʪʨ Guralp CMGï3ESPB 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʣʘʟʝʨʥʳʤʠ ʜʝʬʦʨʤʦʛʨʘʬʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʥʭʨʦʥʥʘʷ 

ʨʝʛʠʩʪʨʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ 

ʩʝʡʩʤʦʤʝʪʨʘ Guralp CMGï3ESPB [71]. ɼʘʥʥʳʡ ʧʨʠʙʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʨʸʭʢʦʤʧʦʥʝʥʪʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʚʟʘʠʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʢʦʣʝʙʘʥʠʡ ʛʨʫʥʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ 

"ʉʝʚʝʨïʖʛ", "ɿʘʧʘʜïɺʦʩʪʦʢ" ʠ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ. ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʢʘʞʜʦʛʦ ʠʟ 

ʜʘʪʯʠʢʦʚ ʦʭʚʘʪʳʚʘʝʪ ʠʥʪʝʨʚʘʣ ʦʪ 0.003 ʜʦ 50 ɻʮ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʩʝʡʩʤʦʤʝʪʨʘ ʚʢʣʶʯʘʝʪ ʵʣʝʢʪʨʦʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʤʧʝʥʩʘʮʠʠ 

ʥʘʢʣʦʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪʫ ʧʨʠ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʛʦʨʠʟʦʥʪʘʣʠ ʜʦ 

3Á. ɺ ʩʦʩʪʘʚ ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʭʦʜʠʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʶʩʪʠʨʦʚʢʠ ʠ 

ʮʝʥʪʨʦʚʢʠ ʧʨʠʙʦʨʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ 

ʩʝʡʩʤʦʤʝʪʨ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʛʣʫʙʠʥʝ 3 ʤʝʪʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʕʉ "ʤ. ʐʫʣʴʮʘ". ɺʳʙʦʨ 

ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʚʣʠʷʥʠʷ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʦʤʝʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʠʙʨʘʮʠʡ ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ɺʥʝʰʥʠʡ ʚʠʜ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʛʨʘʬʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.6. 
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ʈʠʩʫʥʦʢ 1.6 ɺʥʝʰʥʠʡ ʚʠʜ ʩʝʡʩʤʦʤʝʪʨʘ Guralp CMGï3ESPB. 

 

ʊʘʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʦʯʝʪʘʶʱʘʷ ʣʘʟʝʨʥʳʝ 

ʜʝʬʦʨʤʦʛʨʘʬʳ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʩʝʡʩʤʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʠʙʦʨ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ 

ʩʠʥʭʨʦʥʥʳʭ ʚʳʩʦʢʦʪʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, 

ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

1.6. ɺʳʚʦʜʳ ʢ ʧʝʨʚʦʡ ʛʣʘʚʝ 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʸʥ ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʥʘʣʠʟʘ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʢʝʘʥʝ ʩ ʚʝʨʭʥʠʤʠ ʩʣʦʷʤʠ ʟʝʤʥʦʡ ʢʦʨʳ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʠʘʧʘʟʦʥʦʤ ʧʝʨʠʦʜʦʚ ʦʪ 2 ʜʦ 20 ʩʝʢʫʥʜ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʛʝʥʝʨʘʮʠʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʚʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʳ ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʧʨʷʤʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʛʦ ʚʦʣʥʝʥʠʷ ʥʘ ʤʦʨʩʢʦʝ ʜʥʦ, ʪʦʛʜʘ ʢʘʢ ʚʪʦʨʠʯʥʳʝ 

ʤʠʢʨʦʩʝʡʩʤʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʣʠʥʝʡʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʪʨʝʯʥʳʭ 
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ʤʦʨʩʢʠʭ ʚʦʣʥ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʪʠʧʳ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʯʘʩʪʦʪʥʦʤʫ ʜʠʘʧʘʟʦʥʫ ʠ ʫʩʣʦʚʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʜʭʦʜʳ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʘʤʧʣʠʪʫʜʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʛʥʘʣʦʚ ʤʦʛʫʪ ʦʪʢʣʦʥʷʪʴʩʷ 

ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʧʦʚʳʰʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʦʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʯʠʪʳʚʘʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ɻʨʘʤʘïʐʘʨʣʴʝ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ ʠ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʚʢʣʶʯʘʷ ʢʦʥʪʘʢʪʥʳʝ (ʚʦʣʥʦʚʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʩʪʘʥʮʠʠ), ʜʠʩʪʘʥʮʠʦʥʥʳʝ (ʩʧʫʪʥʠʢʦʚʘʷ ʘʣʴʪʠʤʝʪʨʠʷ ʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ) ʠ 

ʥʘʟʝʤʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʣʘʟʝʨʥʳʝ ʜʝʬʦʨʤʦʛʨʘʬʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʛʠʩʪʨʘʮʠʶ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʦʪʢʣʠʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ, ʣʘʟʝʨʥʳʡ 

ʠʟʤʝʨʠʪʝʣʴ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ ʨʝʛʠʩʪʨʠʨʫʝʪ ʚʘʨʠʘʮʠʠ ʧʨʠʜʦʥʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʘ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʩʝʡʩʤʦʤʝʪʨ ï ʩʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʡ ʩʨʝʜʳ, ʯʪʦ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʦʚ ʛʝʥʝʨʘʮʠʠ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʛʣʘʚʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ ʫʩʣʦʚʠʷʭ ʬʦʥʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
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ɻʣʘʚʘ 2. ʄʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʰʪʦʨʤʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. 

 

ʊʝʢʫʱʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʦʚ ʨʘʟʣʠʯʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʧʦ ʜʘʥʥʳʤ ʣʘʟʝʨʥʦïʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ɺ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʰʪʦʨʤʦʚʦʤ ʚʦʣʥʝʥʠʠ, ʘ 

ʪʘʢʞʝ ʠʭ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ. 

ɺ ʨʘʟʜʝʣʝ 2.1 ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʰʪʦʨʤʦʚʳʭ ʩʦʙʳʪʠʡ. ʈʘʟʜʝʣ 2.2 ʧʦʩʚʷʱʸʥ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʘʤ ʠʭ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɺ ʨʘʟʜʝʣʝ 2.3 ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʧʝʢʪʨʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʘʡʬʫʥʦʚ çʉʠʤʘʨʦʥè, çʂʦʥʛïʈʵʡè ʠ çʍʘʛʫʧʠʪè, ʩ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ. ɺ ʨʘʟʜʝʣʝ 2.4 ʚʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʜʘʥʘ ʠʭ ʬʠʟʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩ 

ʫʯʸʪʦʤ ʤʝʭʘʥʠʟʤʦʚ ʛʝʥʝʨʘʮʠʠ ʤʠʢʨʦʩʝʡʩʤ ʠ ʘʤʧʣʠʪʫʜʥʦïʯʘʩʪʦʪʥʳʭ ʩʚʦʡʩʪʚ 

ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠʙʦʨʦʚ. 

 

2.1. ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʪʦʨʤʦʚ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʘʢʚʘʪʦʨʠʠ ʶʞʥʦʛʦ ʇʨʠʤʦʨʴʷ, ʥʘ ʄʕʉ ʊʆʀ ɼɺʆ 

ʈɸʅ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʤʳʩʝ ʐʫʣʴʮʘ (ʨʠʩʫʥʦʢ 2.1). ʈʘʡʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʨʘʞʝʥʥʳʤ ʩʝʟʦʥʥʳʤ ʚʝʪʨʦʚʳʤ ʚʦʣʥʝʥʠʝʤ, ʥʘʣʠʯʠʝʤ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʙʫʭʪ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʣʦʛʠʤ ʰʝʣʴʬʦʤ. ɹʣʘʛʦʜʘʨʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʚ ʜʘʥʥʦʡ 

ʟʦʥʝ ʵʬʬʝʢʪʠʚʥʦ ʬʦʨʤʠʨʫʶʪʩʷ ʩʪʦʷʯʠʝ ʠ ʠʥʪʝʨʬʝʨʠʨʫʶʱʠʝ ʚʦʣʥʦʚʳʝ ʩʠʩʪʝʤʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʛʝʥʝʨʘʮʠʠ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 
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ʈʠʩʫʥʦʢ 2.1. ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʠʙʦʨʦʚ ʥʘ ʄʕʉ ʊʆʀ ɼɺʆ ʈɸʅ çʤ. ʐʫʣʴʮʘè 

 

ɺ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2020 ʛʦʜʘ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʧʨʦʰʣʦ 7 

ʪʘʡʬʫʥʦʚ ʠ 1 ʪʨʦʧʠʯʝʩʢʠʡ ʰʪʦʨʤ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʣʘʟʝʨʥʦï

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. ʊʨʘʝʢʪʦʨʠʠ ʠʭ ʧʨʦʭʦʞʜʝʥʠʷ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.2.  
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ʈʠʩʫʥʦʢ 2.2. ʊʨʘʝʢʪʦʨʠʷ ʧʨʦʭʦʞʜʝʥʠʷ 8ïʤʠ ʪʘʡʬʫʥʦʚ. 

 

ɺ ʪʘʙʣʠʮʝ 2.1 ʧʨʠʚʝʜʝʥʳ ʠʭ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʥʘʟʚʘʥʠʝ, ʜʘʪʘ ʠ ʚʨʝʤʷ 

ʟʘʨʦʞʜʝʥʠʷ ʠ ʦʢʦʥʯʘʥʠʷ, ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʠ ʢʘʪʝʛʦʨʠʷ. ʉʦʛʣʘʩʥʦ ʰʢʘʣʝ 

ʗʧʦʥʩʢʦʛʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ (JMA) [72], ʪʘʡʬʫʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ 

ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: ʩʠʣʴʥʳʡ ʪʘʡʬʫʥ (Strong Typhoon) ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 33ï44 ʤ/ʩ; 

ʦʯʝʥʴ ʩʠʣʴʥʳʡ ʪʘʡʬʫʥ (Very Strong Typhoon) ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 44ï54 ʤ/ʩ ʠ 

ʩʚʝʨʭʩʠʣʴʥʳʡ ʪʘʡʬʫʥ (Violent Typhoon) ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʙʦʣʝʝ 54 ʤ/ʩ. 

 

ʊʘʙʣʠʮʘ 2.1. ɼʘʪʳ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʦʚ ʠ ʠʭ ʢʘʪʝʛʦʨʠʠ 

ʅʘʟʚʘʥʠʝ 

ʪʘʡʬʫʥʘ 

ɼʘʪʘ ʠ ʚʨʝʤʷ 

ʟʘʨʦʞʜʝʥʠʷ 

ʪʘʡʬʫʥʘ, UTC 

ɼʘʪʘ ʠ ʚʨʝʤʷ 

ʦʢʦʥʯʘʥʠʷ 

ʪʘʡʬʫʥʘ, UTC 

ʉʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ 

ʚʝʪʨʘ, ʤ/ʩ. 

ʂʘʪʝʛʦʨʠʷ 

çʉʦʫʣʠʢè 
2018-08-16 

00:00:00 

2018-08-24 

18:00:00 
46.2 ʆʯʝʥʴ ʩʠʣʴʥʳʡ ʪʘʡʬʫʥ 

çʉʠʤʘʨʦʥè 
2018-08-18 

12:00:00 

2018-08-24 

12:00:00 
45.6 ʆʯʝʥʴ ʩʠʣʴʥʳʡ ʪʘʡʬʫʥ 
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çɼʞʝʙʠè 
2018-08-27 

18:00:00 

2018-09-05 

00:00:00 
37.7 ʉʠʣʴʥʳʡ ʪʘʡʬʫʥ 

«ʂʦʥʛïʈʵʡ» 
2018-09-29 

06:00:00 

2018-10-06 

12:00:00 
39.6 ʉʠʣʴʥʳʡ ʪʘʡʬʫʥ 

çʊʘʧʘʭè 
2019-09-19 

00:00:00 

2019-09-23 

00:00:00 
25.8 ʊʘʡʬʫʥ 

çʄʠʪʘʛè 
2019-09-28 

00:00:00 

2019-10-03 

06:00:00 
24.3 ʊʘʡʬʫʥ 

çʍʘʛʫʧʠʪè 
2020-08-01 

06:00:00 

2020-08-05 

12:00:00 
27.6 ʊʘʡʬʫʥ 

çɼʞʘʥʛʤʠè 
2020-08-08 

18:00:00 

2020-08-11 

06:00:00 
23.6 ʊʨʦʧʠʯʝʩʢʠʡ ʰʪʦʨʤ 

 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʦʨʤʦʚʳʭ ʩʦʙʳʪʠʡ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʨʠ 

ʪʘʡʬʫʥʘ (ʨʠʩʫʥʦʢ 2.3), ʧʨʦʰʝʜʰʠʭ ʚʙʣʠʟʠ ʧʦʙʝʨʝʞʴʷ ʚ ʨʘʟʥʳʝ ʛʦʜʳ: 

ʊʘʡʬʫʥ «ʉʠʤʘʨʦʥ» (23ï24 ʘʚʛʫʩʪʘ 2018 ʛ.), ʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʡ ʢʘʢ ʦʯʝʥʴ 

ʩʠʣʴʥʳʡ ʪʘʡʬʫʥ ʧʦ ʰʢʘʣʝ ʗʧʦʥʩʢʦʛʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʩ ʧʦʨʳʚʘʤʠ ʚʝʪʨʘ 

ʜʦ 45 ʤ/ʩ; 

ʊʘʡʬʫʥ «ʂʦʥʛïʈʵʡ» (5ï6 ʦʢʪʷʙʨʷ 2018 ʛ.), ʩ ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ 

ʪʨʘʝʢʪʦʨʠʝʡ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʸʥʥʦʡ ʢ ʄʕʉ, ʩ ʧʦʨʳʚʘʤʠ ʜʦ 40 ʤ/ʩ; 

ʊʘʡʬʫʥ çʍʘʛʫʧʠʪ» (2ï3 ʘʚʛʫʩʪʘ 2020 ʛ.), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʩʣʘʙʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʥʦ ʜʣʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʘʢʚʘʪʦʨʠʶ. 
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ʈʠʩʫʥʦʢ 2.3 ï ʊʨʘʝʢʪʦʨʠʠ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʦʚ çʉʠʤʘʨʦʥè, «ʂʦʥʛïʈʵʡè ʠ çʍʘʛʫʧʠʪè ʥʘʜ 

ʘʢʚʘʪʦʨʠʝʡ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. 

 

ɺʳʙʦʨ ʵʪʠʭ ʩʦʙʳʪʠʡ ʦʙʫʩʣʦʚʣʝʥ ʥʝ ʪʦʣʴʢʦ ʨʘʟʣʠʯʠʝʤ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʥʦ ʠ 

ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʰʪʦʨʤʦʚʦʛʦ ʧʦʣʷ, ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʵʧʠʮʝʥʪʨʘ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʣʠʷʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʦʣʥʝʥʠʷ [73]. 

 

2.2. ʅʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʩʧʝʢʪʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʠʥʭʨʦʥʥʳʝ ʟʘʧʠʩʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʩ ʪʨʸʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ: ʃʀɺɼɻ [74], ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ [75] 

ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʤʝʪʨʘ Guralp CMGï3ESPB [71]. ɺʩʝ ʧʨʠʙʦʨʳ ʙʳʣʠ 
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ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʜʝʬʦʨʤʦʛʨʘʬ ï ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ, ʩʝʡʩʤʦʤʝʪʨ ï ʧʦ ʪʨʸʤ ʚʟʘʠʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ[76]. ɼʘʥʥʳʝ ʙʳʣʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʧʦ ʚʨʝʤʝʥʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʦʜʥʦʡ 

ʩʝʢʫʥʜʳ. 

ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʣʘ 1000 ɻʮ ʜʣʷ ʃʀɺɼɻ ʠ ʜʝʬʦʨʤʦʛʨʘʬʘ, 50 ɻʮ 

ï ʜʣʷ ʩʝʡʩʤʦʤʝʪʨʘ. ɺʩʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʦʩʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʦ ʜʣʠʥʝ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʢʨʘʝʚʳʭ ʵʬʬʝʢʪʦʚ ʧʨʠ ʩʧʝʢʪʨʘʣʴʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠʤʝʥʷʣʦʩʴ ʦʢʥʦ ʍʵʤʤʠʥʛʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʩʛʣʘʞʠʚʘʥʠʝ ʧʝʨʝʭʦʜʦʚ ʠ ʫʤʝʥʴʰʝʥʠʝ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ ʚ ʩʧʝʢʪʨʝ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʩʝʛʤʝʥʪʘ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʷʣʘ 1 ʯʘʩ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

36 000 ʦʪʩʯʸʪʘʤ ʧʨʠ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 10 ɻʮ. 

ɼʣʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʮʝʥʢʘ ʧʣʦʪʥʦʩʪʠ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ (PSD), ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ ʧʦ ʤʝʪʦʜʫ ʧʝʨʠʦʜʦʛʨʘʤʤʳ ʩ ʫʩʨʝʜʥʝʥʠʝʤ ʧʦ 

ʧʝʨʝʢʨʳʚʘʶʱʠʤʩʷ ʦʢʥʘʤ. ʆʩʥʦʚʥʘʷ ʬʦʨʤʫʣʘ ʦʮʝʥʢʠ PSD ʠʤʝʝʪ ʚʠʜ: 

ὖὪ
ρ

Ὕ
ὼὸϽύὸϽὩ Ὠὸ (2.1) 

ʛʜʝ ὼ(ὸ) ï ʥʦʨʤʠʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ, ύ(ὸ) ï ʦʢʥʦ ʍʵʤʤʠʥʛʘ, Ὕ ï ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʩʝʛʤʝʥʪʘ, Ὢ ï ʯʘʩʪʦʪʘ. ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0.05 ʜʦ 0.5 ɻʮ, ʯʪʦ 

ʦʭʚʘʪʳʚʘʝʪ ʪʠʧʠʯʥʳʡ ʠʥʪʝʨʚʘʣ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ (2ï20 ʩ) [77,78].  

ʇʨʠ ʵʪʦʤ ʥʠʞʥʷʷ ʯʘʩʪʴ ʜʠʘʧʘʟʦʥʘ (0.05ï0.2 ɻʮ) ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʟʦʥʘ ʧʝʨʚʠʯʥʳʭ 

ʤʠʢʨʦʩʝʡʩʤ, ʬʦʨʤʠʨʫʝʤʳʭ ʧʨʷʤʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʦʣʥʝʥʠʷ ʥʘ ʜʥʦ, ʪʦʛʜʘ ʢʘʢ ʚʝʨʭʥʷʷ 

ʯʘʩʪʴ (0.2ï0.4 ɻʮ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʪʦʨʠʯʥʳʤ ʤʠʢʨʦʩʝʡʩʤʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʣʠʥʝʡʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʣʥ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩʪʨʦʠʣʠʩʴ 

ʩʧʝʢʪʨʳ ʧʦ ʚʩʝʤ ʪʨʸʤ ʢʘʥʘʣʘʤ ʠʟʤʝʨʝʥʠʷ. ɼʘʣʝʝ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʩʪʨʫʢʪʫʨʘ ʩʧʝʢʪʨʘ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʥʘʣʠʯʠʝ ʣʦʢʘʣʴʥʳʭ ʤʘʢʩʠʤʫʤʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʭʘʨʘʢʪʝʨʥʳʤ ʯʘʩʪʦʪʘʤ ʚʦʟʙʫʞʜʝʥʠʷ. ʆʮʝʥʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 
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ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʫʪʸʤ ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩʧʝʢʪʨʘ ʧʦ ʟʘʜʘʥʥʳʤ ʜʠʘʧʘʟʦʥʘʤ 

ʯʘʩʪʦʪ: 

Ὁ ὖὪὨὪȟ (2.2) 

ʛʜʝ Ὢ1 ʠ Ὢ2 ï ʛʨʘʥʠʮʳ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʧʝʨʚʠʯʥʦʛʦ ʠʣʠ ʚʪʦʨʠʯʥʦʛʦ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʦʢʥʘ) [79,80].  

ʇʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʢʘʢ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʪʘʢ ʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʬʘʟʘʤʠ ʨʘʟʚʠʪʠʷ ʪʘʡʬʫʥʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

 

2.3. ʉʧʝʢʪʨʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʪʘʡʬʫʥʦʚ 

ʊʘʡʬʫʥ çʉʠʤʘʨʦʥè (23ï24 ʘʚʛʫʩʪʘ 2018 ʛ.) 

ʊʘʡʬʫʥ çʉʠʤʘʨʦʥè, ʥʘʙʣʶʜʘʚʰʠʡʩʷ ʚ ʘʚʛʫʩʪʝ 2018 ʛʦʜʘ, ʩʦʛʣʘʩʥʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ (JMA), ʦʪʥʦʩʠʣʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʦʯʝʥʴ ʩʠʣʴʥʳʭ ʪʘʡʬʫʥʦʚ. ʉʨʝʜʥʷʷ 

ʫʩʪʦʡʯʠʚʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʮʠʢʣʦʥʘ ʜʦʩʪʠʛʘʣʘ 45.6 ʤ/ʩ. ʊʘʡʬʫʥ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ 18 ʘʚʛʫʩʪʘ ʥʘʜ ʟʘʧʘʜʥʦʡ ʯʘʩʪʴʶ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠ, ʧʨʦʡʜʷ ʥʘʜ 

ʪʝʨʨʠʪʦʨʠʝʡ ʗʧʦʥʩʢʦʛʦ ʤʦʨ̫, ʦʢʘʟʘʣ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʙʨʝʞʥʳʝ ʨʘʡʦʥʳ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ, ʚʢʣʶʯʘʷ ʘʢʚʘʪʦʨʠʶ ʚʙʣʠʟʠ ʤʳʩʘ ʐʫʣʴʮʘ, ʛʜʝ ʙʳʣ 

ʨʘʟʤʝʱʸʥ ʢʦʤʧʣʝʢʩ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʅʘ ʨʠʩʫʥʢʝ 2.4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ 

ʜʘʥʥʳʤ ʪʨʸʭ ʨʘʟʣʠʯʥʳʭ ʧʨʠʙʦʨʦʚ: ʃʀɺɼɻ, ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ ʠ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʤʝʪʨʘ. ʊʘʢʞʝ ʧʨʠʚʝʜʝʥʘ ʪʨʘʝʢʪʦʨʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʪʘʡʬʫʥʘ 

«ʉʠʤʘʨʦʥè ʧʦ ʜʘʥʥʳʤ ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. 
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ʈʠʩʫʥʦʢ 2.4. ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ çʉʠʤʘʨʦʥè: ʘ) ʃʀɺɼɻ; 

ʙ) ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ; ʚ) ʩʝʡʩʤʦʤʝʪʨʘ Guralp CMGï3ESP. 

 

ɺʦ ʚʩʝʭ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ ʯʸʪʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʩʧʝʢʪʨʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ʚ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 0.08 ʜʦ 0.215 ɻʮ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʙʫʞʜʝʥʠʶ ʧʝʨʚʠʯʥʳʭ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʠʥʜʫʮʠʨʫʝʤʳʭ ʧʨʷʤʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʦʨʩʢʦʛʦ 

ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʥʘ ʜʥʦ. ɺ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʷ ʤʦʨʩʢʦʛʦ ʜʥʘ 

ʩʠʥʬʘʟʥʳ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʩʨʝʜʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ 

[18,81].  

ʅʘ ʯʘʩʪʦʪʘʭ ʦʪ 0.225 ʜʦ 0.4 ɻʮ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʪʦʨʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʥʝʣʠʥʝʡʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʪʨʝʯʥʳʭ ʚʦʣʥ 
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ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʳ [82]. ʊʘʢʠʝ ʢʦʣʝʙʘʥʠʷ ʥʘʠʙʦʣʝʝ ʦʪʯʸʪʣʠʚʦ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 

ʟʘʧʠʩʷʭ ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ ʠ ʩʝʡʩʤʦʤʝʪʨʘ, ʪʦʛʜʘ ʢʘʢ ʚ ʜʘʥʥʳʭ ʃʀɺɼɻ (ʨʠʩʫʥʦʢ 

2.4 (ʘ)) ʫʢʘʟʘʥʥʳʡ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʥʝ ʩʦʜʝʨʞʠʪ ʚʳʨʘʞʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ. ʉʧʝʢʪʨʦʛʨʘʤʤʘ ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ (ʨʠʩʫʥʦʢ 2.4 (ʙ)) 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʦʙʦʠʭ ʪʠʧʦʚ ʤʠʢʨʦʩʝʡʩʤ ï ʢʘʢ ʧʝʨʚʠʯʥʳʭ, 

ʪʘʢ ʠ ʚʪʦʨʠʯʥʳʭ. ʇʨʠ ʵʪʦʤ ʚ ʦʙʣʘʩʪʠ ʧʝʨʚʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ ʜʝʬʦʨʤʦʛʨʘʬ 

ʧʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ. ʉʧʝʢʪʨʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 2.5, ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠʯʠʝ ʚʳʨʘʞʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʤʘʢʩʠʤʫʤʘ ʚ ʜʠʘʧʘʟʦʥʝ 0.08ï0.215 ɻʮ ʥʘ ʚʩʝʭ ʧʨʠʙʦʨʘʭ, ʘ ʪʘʢʞʝ ʧʨʦʷʚʣʝʥʠʝ 

ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ ʚ ʦʙʣʘʩʪʠ 0.225ï0.4 ɻʮ ʥʘ ʜʝʬʦʨʤʦʛʨʘʬʝ ʠ ʩʝʡʩʤʦʤʝʪʨʝ. 

 

 

ʈʠʩʫʥʦʢ 2.5. ʉʧʝʢʪʨʳ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʃʀɺɼɻ (ʢʨʘʩʥʳʡ), ʣʘʟʝʨʥʳʤ ʜʝʬʦʨʤʦʛʨʘʬʦʤ (ʟʝʣʝʥʳʡ) ʠ ʩʝʡʩʤʦʤʝʪʨʦʤ (ʩʠʥʠʡ) ʚʦ ʚʨʝʤʷ ʪʘʡʬʫʥʘ 

çʉʠʤʘʨʦʥè. 

 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʩʝʡʩʤʦʤʝʪʨʘ (ʨʠʩʫʥʦʢ 2.4 (ʚ)) ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʫʤʝʨʝʥʥʦʡ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʝʨʚʠʯʥʳʭ. ʇʦʜʦʙʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʢ ʬʠʟʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʦʡ ʚʦʟʙʫʞʜʘʝʤʳʭ ʢʦʣʝʙʘʥʠʡ, ʪʘʢ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʝʛʠʩʪʨʘʮʠʠ: ʧʦʩʢʦʣʴʢʫ 



43 

 

ʩʝʡʩʤʦʤʝʪʨ ʬʠʢʩʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʡ, ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

(ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ) ʩʪʘʥʦʚʷʪʩʷ ʚʠʟʫʘʣʴʥʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʟʘ 

ʩʯʸʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʩʤʝʱʝʥʠʡ ʢ 

ʩʢʦʨʦʩʪʷʤ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʩʫʞʜʘʣʦʩʴ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʨʘʙʦʪʝ [25], ʛʜʝ ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʚ ʜʠʘʧʘʟʦʥʝ 0.1ï0.4 ɻʮ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʚʢʣʘʜʘ 

ʧʨʦʠʟʚʦʜʥʦʡ ʩʠʛʥʘʣʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʯʘʩʪʦʪʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʡʬʫʥ çʉʠʤʘʨʦʥè ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ, ʚʳʟʚʘʚʰʝʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʢ ʧʝʨʚʠʯʥʳʭ, ʪʘʢ ʠ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. ʇʨʠ 

ʵʪʦʤ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʚʦʣʥʝʥʠʷ, ʪʘʢ 

ʠ ʦʪ ʘʤʧʣʠʪʫʜʥʦïʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʢʨʝʪʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʘʷ ʢʘʨʪʠʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʚʩʝʭ ʪʨʸʭ ʪʠʧʦʚ ʧʨʠʙʦʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʘʪʴ 

ʧʨʠʨʦʜʫ ʢʦʣʝʙʘʥʠʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ ʚʢʣʘʜ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʛʝʥʝʨʘʮʠʠ ʤʠʢʨʦʩʝʡʩʤ. 

 

ʊʘʡʬʫʥ çʂʦʥʛïʈʵʡè (5ï6 ʦʢʪʷʙʨʷ 2018 ʛ.) 

ʊʘʡʬʫʥ çʂʦʥʛïʈʵʡè, ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ 2018 ʛʦʜʘ, ʧʝʨʝʩʸʢ 

ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ, ʧʨʦʡʜʷ ʚʙʣʠʟʠ ʧʦʙʝʨʝʞʴʷ ʶʞʥʦʛʦ 

ʇʨʠʤʦʨʴʷ. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ JMA, ʦʥ ʦʪʥʦʩʠʣʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩʠʣʴʥʳʭ 

ʪʘʡʬʫʥʦʚ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʷʷ ʫʩʪʦʡʯʠʚʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʜʦʩʪʠʛʘʣʘ 38ï40 ʤ/ʩ. 

ʇʨʦʭʦʞʜʝʥʠʝ ʮʠʢʣʦʥʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʝʪʨʦʚʦʛʦ 

ʚʦʣʥʝʥʠʷ ʚ ʨʘʡʦʥʝ ʤʳʩʘ ʐʫʣʴʮʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʘʢʪʠʚʘʮʠʝʡ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ. 

ʅʘ ʨʠʩʫʥʢʝ 2.6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ 

ʟʘʧʠʩʷʤ ʩ ʃʀɺɼɻ, ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʤʝʪʨʘ. ʏʸʪʢʦ 

ʚʳʜʝʣʷʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʤʘʢʩʠʤʫʤʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0.05 ʜʦ 0.158 ɻʮ, ʯʪʦ 
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ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʷʚʣʝʥʠʷʤ ʧʝʨʚʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʚʦʟʙʫʞʜʘʝʤʳʭ ʜʝʡʩʪʚʠʝʤ ʜʣʠʥʥʦʧʝʨʠʦʜʥʳʭ ʚʦʣʥ ʥʘ ʜʦʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ɺʩʝ ʪʨʠ 

ʪʠʧʘ ʧʨʠʙʦʨʦʚ ʨʝʛʠʩʪʨʠʨʫʶʪ ʵʪʦʪ ʜʠʘʧʘʟʦʥ ʩ ʚʳʩʦʢʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʫʩʪʦʡʯʠʚʦʡ ʟʳʙʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ 

ʪʘʡʬʫʥʘ. 

 

ʈʠʩʫʥʦʢ 2.6. ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ çʂʦʥʛïʈʵʡè: ʘ) 

ʃʀɺɼɻ; ʙ) ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ; ʚ) ʩʝʡʩʤʦʤʝʪʨʘ Guralp CMGï3ESP. 

 

ʅʘʨʷʜʫ ʩ ʧʝʨʚʠʯʥʳʤʠ ʤʠʢʨʦʩʝʡʩʤʘʤʠ, ʚ ʦʙʣʘʩʪʠ ʚʪʦʨʠʯʥʳʭ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ (0.167ï0.264 ɻʮ) ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʦʝ ʫʩʠʣʝʥʠʝ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʦʪʯʸʪʣʠʚʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ 

ʜʝʬʦʨʤʦʛʨʘʬʘ (ʨʠʩʫʥʦʢ 2.6 (ʙ)) ʠ ʩʝʡʩʤʦʤʝʪʨʘ (ʨʠʩʫʥʦʢ 2.6 (ʚ)), ʛʜʝ ʚʪʦʨʠʯʥʳʡ 
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ʤʘʢʩʠʤʫʤ ʥʦʩʠʪ ʫʩʪʦʡʯʠʚʳʡ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʵʪʦʤ ʜʘʞʝ ʜʘʥʥʳʝ 

ʃʀɺɼɻ (ʨʠʩʫʥʦʢ 2.6 (ʘ)), ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʚ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʬʠʢʩʠʨʫʶʪ ʣʦʢʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʝʪʠʢʠ ʚ ʜʠʘʧʘʟʦʥʝ 0.19ï0.27 ɻʮ, ʯʪʦ ʤʦʞʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʦʪʢʣʠʢ ʥʘ ʤʝʩʪʥʦʝ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʝ ʚʝʪʨʦʚʦʝ ʚʦʣʥʝʥʠʝ, 

ʨʘʟʚʠʚʰʝʝʩʷ ʚ ʘʢʚʘʪʦʨʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʠʢʣʦʥʘ. ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.7, ʩʧʝʢʪʨʳ 

ʚʩʝʭ ʪʨʸʭ ʩʠʩʪʝʤ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʣʠʯʠʝ ʧʝʨʚʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ ʠ 

ʭʘʨʘʢʪʝʨʥʦʝ ʫʩʠʣʝʥʠʝ ʩʠʛʥʘʣʘ ʚʦ ʚʪʦʨʠʯʥʦʤ ʜʠʘʧʘʟʦʥʝ 0.167ï0.264 ɻʮ. 

 

ʈʠʩʫʥʦʢ 2.7. ʉʧʝʢʪʨʳ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʝʨʠʦʜ ʪʘʡʬʫʥʘ çʂʦʥʛïʈʵʡ» ʜʣʷ ʃʀɺɼɻ 

(ʢʨʘʩʥʳʡ), ʣʘʟʝʨʥʳʤ ʜʝʬʦʨʤʦʛʨʘʬʦʤ (ʟʝʣʝʥʳʡ) ʠ ʩʝʡʩʤʦʤʝʪʨʦʤ (ʩʠʥʠʡ). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʡʬʫʥ çʂʦʥʛïʈʵʡè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʭʦʜʥʳʡ ʩʮʝʥʘʨʠʡ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʢʘʢ ʧʝʨʚʠʯʥʳʭ, ʪʘʢ ʠ ʚʪʦʨʠʯʥʳʭ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʩʧʝʢʪʨʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʢʘʢ ʥʘʧʨʘʚʣʝʥʥʳʭ ʜʣʠʥʥʦʧʝʨʠʦʜʥʳʭ ʚʦʣʥ 

(ʟʳʙʠ), ʪʘʢ ʠ ʣʦʢʘʣʴʥʳʭ ʚʩʪʨʝʯʥʳʭ ʬʨʦʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝʣʠʥʝʡʥʫʶ 

ʛʝʥʝʨʘʮʠʶ ʚʪʦʨʠʯʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʉʦʚʧʘʜʝʥʠʝ ʦʙʣʘʩʪʝʡ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʤʘʢʩʠʤʫʤʦʚ ʥʘ ʚʩʝʭ ʪʨʸʭ ʪʠʧʘʭ ʧʨʠʙʦʨʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʜʸʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʦʪʢʣʠʢʘ ʥʘ ʰʪʦʨʤʦʚʳʝ 

ʧʨʦʮʝʩʩʳ. ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʤʧʣʠʪʫʜʥʦïʯʘʩʪʦʪʥʳʤʠ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ 

ʚʦʣʥʝʥʠʷ ʠ ʦʮʝʥʠʪʴ ʚʢʣʘʜ ʨʘʟʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʝʛʦ ʛʝʥʝʨʘʮʠʠ. 

 

ʊʘʡʬʫʥ çʍʘʛʫʧʠʪè (2ï3 ʘʚʛʫʩʪʘ 2020 ʛ.) 

ʊʘʡʬʫʥ çʍʘʛʫʧʠʪè, ʥʘʙʣʶʜʘʚʰʠʡʩʷ ʚ ʘʚʛʫʩʪʝ 2020 ʛʦʜʘ, ʦʪʣʠʯʘʣʩʷ ʥʘʠʤʝʥʴʰʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʨʝʜʠ ʪʨʸʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʣʫʯʘʝʚ ʠ, ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʗʧʦʥʩʢʦʛʦ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ (JMA), ʥʝ ʧʨʝʚʳʩʠʣ ʢʘʪʝʛʦʨʠʠ ʩʠʣʴʥʦʛʦ ʪʘʡʬʫʥʘ 

(Strong Typhoon). ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʠʤ ʚʦʣʥʦʚʘʷ ʩʠʩʪʝʤʘ ʦʢʘʟʘʣʘ 

ʚʣʠʷʥʠʝ ʥʘ ʛʠʜʨʦʬʠʟʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʶʛʘ ʇʨʠʤʦʨʴʷ. ʍʦʪʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʤʝʪʝʦʫʩʣʦʚʠʷ ʚ ʨʘʡʦʥʝ ʤ. ʐʫʣʴʮʘ ʦʩʪʘʚʘʣʠʩʴ ʫʤʝʨʝʥʥʳʤʠ, ʚʦʣʥʳ 

ʟʳʙʠ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʮʠʢʣʦʥʘ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, 

ʙʳʣʠ ʫʩʧʝʰʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʢʦʤʧʣʝʢʩʦʤ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʦʮʝʥʠʪʴ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʡ ʦʪʢʣʠʢ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʦʡ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʅʘ ʨʠʩʫʥʢʝ 2.8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʃʀɺɼɻ (ʘ), ʣʘʟʝʨʥʳʤ ʜʝʬʦʨʤʦʛʨʘʬʦʤ (ʙ) ʠ ʩʝʡʩʤʦʤʝʪʨʦʤ (ʚ). ʅʘ 

ʚʩʝʭ ʪʨʸʭ ʧʨʠʙʦʨʘʭ ʦʪʯʸʪʣʠʚʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʩʠʛʥʘʣ ʚ ʜʠʘʧʘʟʦʥʝ 0.11ï

0.212 ɻʮ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʘʩʪʦʪʘʤ ʧʝʨʚʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʚʦʟʙʫʞʜʘʝʤʳʭ ʦʩʪʘʚʰʝʡʩʷ ʧʦʩʣʝ ʮʠʢʣʦʥʘ ʟʳʙʴʶ. 
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ʈʠʩʫʥʦʢ 2.8. ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ çʍʘʛʫʧʠʪè: ʘ) ʃʀɺɼɻ; 

ʙ) ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ; ʚ) ʩʝʡʩʤʦʤʝʪʨʘ Guralp CMGï3ESP. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʱʫʶ ʫʤʝʨʝʥʥʦʩʪʴ ʚʥʝʰʥʝʛʦ ʰʪʦʨʤʘ, ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ 

ʜʝʬʦʨʤʦʛʨʘʬʘ (ʨʠʩʫʥʦʢ 2.8 (ʙ)) ʠ ʩʝʡʩʤʦʤʝʪʨʘ (ʨʠʩʫʥʦʢ 2.8 (ʚ)) ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʚʳʷʚʣʷʶʪʩʷ ʫʯʘʩʪʢʠ ʧʦʚʳʰʝʥʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ 0.27ï0.335 ɻʮ, 

ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʤʘʢʩʠʤʫʤʳ ʚ ʵʪʦʡ ʟʦʥʝ 

ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʳ ʚ ʟʘʧʠʩʷʭ ʩʝʡʩʤʦʤʝʪʨʘ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʠʧʠʯʥʘʷ ʢʘʨʪʠʥʘ 

ʯʘʩʪʦʪʥʦʡ ʜʦʤʠʥʘʥʪʳ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʟʘ ʩʯʸʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʧʨʠʙʦʨʘ ʢ ʩʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʡ. ʅʘ ʟʘʧʠʩʠ ʜʝʬʦʨʤʦʛʨʘʬʘ ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʘʥʘʣʦʛʠʯʥʳʡ ʤʘʢʩʠʤʫʤ, ʦʜʥʘʢʦ ʩ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. 
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ʉʧʝʢʪʨʦʛʨʘʤʤʘ ʃʀɺɼɻ (ʨʠʩʫʥʦʢ 2.8 (ʘ)) ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʣʠʰʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ 

ʠ ʩʣʘʙʦʝ ʫʩʠʣʝʥʠʝ ʚ ʪʦʤ ʞʝ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. ʕʪʦ ʫʩʠʣʝʥʠʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ 

ʦʪʢʣʠʢ ʥʘ ʣʦʢʘʣʴʥʦʝ ʚʝʪʨʦʚʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝ ʩʚʷʟʘʥʥʦʝ ʩ 

ʫʩʪʦʡʯʠʚʳʤ ʨʝʞʠʤʦʤ ʚʩʪʨʝʯʥʳʭ ʚʦʣʥ. ʆʪʩʫʪʩʪʚʠʝ ʚʳʨʘʞʝʥʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʧʠʢʘ ʚ 

ʜʘʥʥʳʭ ʃʀɺɼɻ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʚ ʥʠʞʥʝʤ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʠ ʥʠʟʢʦʡ ʘʤʧʣʠʪʫʜʦʡ ʜʘʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʦʡ ʩ ʛʝʥʝʨʘʮʠʝʡ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʳʭ ʚʦʣʥ. ʅʘ 

ʨʠʩʫʥʢʝ 2.9 ʦʪʯʸʪʣʠʚʦ ʚʳʜʝʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʤʘʢʩʠʤʫʤ ʚ ʟʦʥʝ ʧʝʨʚʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ 

ʠ ʫʩʠʣʝʥʠʝ ʩʠʛʥʘʣʘ ʚ ʜʠʘʧʘʟʦʥʝ 0.27ï0.335 ɻʮ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʚʪʦʨʠʯʥʳʭ 

ʤʠʢʨʦʩʝʡʩʤ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʧʠʩʷʭ ʩʝʡʩʤʦʤʝʪʨʘ. 

 

ʈʠʩʫʥʦʢ 2.9 ʉʧʝʢʪʨʳ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʃʀɺɼɻ (ʢʨʘʩʥʳʡ), ʣʘʟʝʨʥʳʤ ʜʝʬʦʨʤʦʛʨʘʬʦʤ (ʟʝʣʝʥʳʡ) ʠ ʩʝʡʩʤʦʤʝʪʨʦʤ (ʩʠʥʠʡ) ʚʦ ʚʨʝʤʷ ʪʘʡʬʫʥʘ 

«ʍʘʛʫʧʠʪè. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʫʯʘʡ ʪʘʡʬʫʥʘ «ʍʘʛʫʧʠʪ» ʦʪʨʘʞʘʝʪ ʩʠʪʫʘʮʠʶ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʜʘʞʝ ʫʤʝʨʝʥʥʦʝ ʰʪʦʨʤʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʧʦʩʦʙʥʦ ʠʥʠʮʠʠʨʦʚʘʪʴ ʚʦʟʙʫʞʜʝʥʠʝ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʢʘʢ ʧʝʨʚʠʯʥʦʛʦ, ʪʘʢ ʠ ʚʪʦʨʠʯʥʦʛʦ ʪʠʧʦʚ. 

ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ ʚ ʟʘʧʠʩʷʭ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦʜʯʸʨʢʠʚʘʝʪ 

ʚʘʞʥʦʩʪʴ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɼʘʥʥʳʡ 

ʧʨʠʤʝʨ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʠʤʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʧʨʠʙʦʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʩʧʝʢʪʨʦʚ ʜʘʚʣʝʥʠʷ, ʜʝʬʦʨʤʘʮʠʡ ʠ ʫʩʢʦʨʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʮʝʥʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʩʪʨʫʢʪʫʨʫ ʚʦʟʙʫʞʜʝʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʡ 

ʤʝʪʝʦʜʠʥʘʤʠʢʠ. 

 

2.4. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʉʨʘʚʥʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ ʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʨʘʟʣʠʯʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʢʘʢ ʫʩʪʦʡʯʠʚʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʪʘʢ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʦʥʢʨʝʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʰʪʦʨʤʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺʩʝ 

ʪʨʠ ʩʣʫʯʘʷ ï ʪʘʡʬʫʥʳ çʉʠʤʘʨʦʥè, çʂʦʥʛïʈʵʡè ʠ çʍʘʛʫʧʠʪè ï ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ 

ʘʢʪʠʚʘʮʠʝʡ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ, ʦʜʥʘʢʦ ʩʪʨʫʢʪʫʨʘ ʩʧʝʢʪʨʦʚ, 

ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʧʝʢʪʨʘʣʴʥʘʷ 

ʨʝʘʢʮʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʙʦʨʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. 

ɺʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʵʧʠʟʦʜʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʝʨʚʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʳ, 

ʬʦʨʤʠʨʫʝʤʳʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʟʳʙʠ, ʛʝʥʝʨʠʨʫʝʤʦʡ ʮʠʢʣʦʥʘʤʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʚ ʩʪʦʨʦʥʫ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. ʀʭ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʜʠʘʧʘʟʦʥʘʭ ʦʪ 0.08 ʜʦ 0.215 ɻʮ ʜʣʷ ʪʘʡʬʫʥʘ «ʉʠʤʘʨʦʥ», ʦʪ 0.05 ʜʦ 

0.158 ɻʮ ʜʣʷ çʂʦʥʛïʈʡɻè ʠ ʦʪ 0.11 ʜʦ 0.212 ɻʮ ʜʣʷ çʍʘʛʫʧʠʪè. ɺʩʝ ʪʠʧʳ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ï ʃʀɺɼɻ, ʣʘʟʝʨʥʳʡ ʜʝʬʦʨʤʦʛʨʘʬ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ 

ʩʝʡʩʤʦʤʝʪʨ ï ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʤʘʢʩʠʤʫʤʳ ʚ ʵʪʠʭ ʠʥʪʝʨʚʘʣʘʭ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʚʦʟʙʫʞʜʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ ʧʨʠ 

ʥʘʣʠʯʠʠ ʨʘʟʚʠʪʦʛʦ ʚʦʣʥʝʥʠʷ. ʆʜʥʘʢʦ ʩʪʨʫʢʪʫʨʘ ʩʧʝʢʪʨʦʚ ʫ ʨʘʟʥʳʭ ʧʨʠʙʦʨʦʚ 

ʚʘʨʴʠʨʫʝʪʩʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ 

ʢʦʣʝʙʘʥʠʡ. 

ɺʪʦʨʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʥʝʣʠʥʝʡʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʪʨʝʯʥʳʭ ʚʦʣʥ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʳ, ʧʨʦʷʚʣʷʶʪʩʷ ʩ ʨʘʟʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʦʪʯʸʪʣʠʚʦʩʪʴʶ. ɺ ʩʣʫʯʘʝ ʪʘʡʬʫʥʘ çʉʠʤʘʨʦʥè ʚʪʦʨʠʯʥʳʝ ʢʦʣʝʙʘʥʠʷ 
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ʬʠʢʩʠʨʫʶʪʩʷ ʢʘʢ ʚ ʟʘʧʠʩʷʭ ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ, ʪʘʢ ʠ ʩʝʡʩʤʦʤʝʪʨʘ, ʚ ʯʘʩʪʦʪʥʦʡ 

ʦʙʣʘʩʪʠ 0.225ï0.4 ɻʮ. ʅʘ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ ʜʝʬʦʨʤʦʛʨʘʬʘ ʦʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʫʩʪʦʡʯʠʚʦ, 

ʥʦ ʤʝʥʝʝ ʵʥʝʨʛʠʯʥʦ, ʯʝʤ ʧʝʨʚʠʯʥʳʝ, ʪʦʛʜʘ ʢʘʢ ʩʝʡʩʤʦʤʝʪʨ ʨʝʛʠʩʪʨʠʨʫʝʪ 

ʜʦʤʠʥʠʨʫʶʱʠʡ ʤʘʢʩʠʤʫʤ ʚʦ ʚʪʦʨʠʯʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʩʝʡʩʤʦʤʝʪʨ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʩʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʡ, ʘ ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʩʠʛʥʘʣʘ 

ʩʢʦʨʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ. ɼʘʥʥʳʝ ʃʀɺɼɻ ʚ ʵʪʦʤ ʞʝ ʜʠʘʧʘʟʦʥʝ 

ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʘʪ ʚʳʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠʙʦʨʘ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ. 

ɸʥʘʣʦʛʠʯʥʦʝ ʫʩʠʣʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚʦ ʚʪʦʨʠʯʥʦʡ ʟʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚ ʩʣʫʯʘʝ ʪʘʡʬʫʥʘ çʂʦʥʛïʈʵʡè, ʛʜʝ ʯʸʪʢʠʝ ʧʠʢʠ ʚʳʷʚʣʝʥʳ ʚ ʜʠʘʧʘʟʦʥʝ 0.167ï0.264 ɻʮ. 

ʅʘʠʙʦʣʴʰʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ ʩʝʡʩʤʦʤʝʪʨʘ ʠ 

ʜʝʬʦʨʤʦʛʨʘʬʘ. ʇʨʠ ʵʪʦʤ ʜʘʞʝ ʃʀɺɼɻ ʬʠʢʩʠʨʫʝʪ ʣʦʢʘʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʚ ʦʙʣʘʩʪʠ 0.19ï

0.27 ɻʮ, ʯʪʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʛʝʥʝʨʘʮʠʠ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʛʦ ʤʝʩʪʥʦʛʦ 

ʚʦʣʥʝʥʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ. ʉʦʚʧʘʜʝʥʠʝ ʤʘʢʩʠʤʫʤʦʚ ʧʦ ʚʨʝʤʝʥʠ ʠ ʯʘʩʪʦʪʝ 

ʥʘ ʚʩʝʭ ʪʨʸʭ ʪʠʧʘʭ ʧʨʠʙʦʨʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʫʩʪʦʡʯʠʚʦʡ ʚʦʣʥʦʚʦʡ ʩʠʩʪʝʤʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʩʣʦʚʠʷ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ çʍʘʛʫʧʠʪè, ʥʝʩʤʦʪʨʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʣʘʙʫʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʝʪʝʦʦʙʩʪʘʥʦʚʢʠ, ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʨʠʟʥʘʢʠ ʚʪʦʨʠʯʥʳʭ 

ʤʠʢʨʦʩʝʡʩʤ. ʀʭ ʩʧʝʢʪʨʘʣʴʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʦʪʯʸʪʣʠʚʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ 0.27ï0.335 ɻʮ ʚ ʜʘʥʥʳʭ ʩʝʡʩʤʦʤʝʪʨʘ ʠ ʜʝʬʦʨʤʦʛʨʘʬʘ. ʅʘ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ 

ʃʀɺɼɻ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʩʣʘʙʦʝ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʫʩʠʣʝʥʠʝ ʚ ʵʪʦʤ ʞʝ ʜʠʘʧʘʟʦʥʝ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ, ʚʝʨʦʷʪʥʦ, ʢʨʘʪʢʦʞʠʚʫʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʣʦʢʘʣʴʥʦʛʦ ʚʝʪʨʘ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʥʘʣʠʯʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʧʠʢʘ ʧʨʠ ʩʪʦʣʴ ʫʤʝʨʝʥʥʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ 

ʧʦʜʯʸʨʢʠʚʘʝʪ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʳʨʘʞʝʥʥʦʛʦ ʚʦʣʥʝʥʠʷ ʚʙʣʠʟʠ ʪʦʯʢʠ 

ʥʘʙʣʶʜʝʥʠʷ ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ, ʝʩʣʠ ʩʦʭʨʘʥʷʝʪʩʷ 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʚʦʣʥ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʠʥʦʡ ʠ ʵʥʝʨʛʠʝʡ. 
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ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ 

ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʨʠʙʦʨʘ. ʃʀɺɼɻ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʩʧʝʢʪʨʘ, ʥʘʜʸʞʥʦ ʬʠʢʩʠʨʫʷ ʢʦʣʝʙʘʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʚʠʯʥʳʤ ʤʠʢʨʦʩʝʡʩʤʘʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʃʀɺɼɻ 

ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʯʘʩʪʦʪʘʤ ʦʛʨʘʥʠʯʝʥʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ. ʃʘʟʝʨʥʳʡ ʜʝʬʦʨʤʦʛʨʘʬ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʡ 

ʩʤʝʱʝʥʠʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʝ ʧʨʠʩʫʪʩʪʚʠʝ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʢʘʢ ʚ ʧʝʨʚʠʯʥʦʤ, ʪʘʢ ʠ ʚʪʦʨʠʯʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʉʝʡʩʤʦʤʝʪʨ, 

ʬʠʢʩʠʨʫʶʱʠʡ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮ, ʧʨʦʷʚʣʷʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʩʠʣʝʥʠʶ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ 

ʯʘʩʪʠ ʩʧʝʢʪʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʪʦʨʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʳ ʥʘ ʝʛʦ ʟʘʧʠʩʷʭ ʚʳʛʣʷʜʷʪ 

ʥʘʠʙʦʣʝʝ ʷʨʢʦ. ʕʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ 

ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ, ʥʦ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʬʠʣʴʪʨʘʮʠʠ ʠ ʘʤʧʣʠʪʫʜʥʦʡ ʧʝʨʝʜʘʯʠ 

ʩʠʩʪʝʤʳ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʨʷʜʝ ʨʘʙʦʪ, ʚʢʣʶʯʘʷ [25]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʛʝʥʝʨʘʮʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʰʪʦʨʤʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʮʠʢʣʦʥʘ, ʥʦ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ, 

ʥʘʣʠʯʠʝʤ ʚʩʪʨʝʯʥʳʭ ʬʨʦʥʪʦʚ, ʬʦʨʤʦʡ ʜʦʥʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʩʪʝʧʝʥʴʶ ʦʪʨʘʞʝʥʠʷ ʚʦʣʥ ʫ 

ʧʦʙʝʨʝʞʴʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʨʦʜʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ 

ʭʘʨʘʢʪʝʨ ʢʦʣʝʙʘʥʠʡ, ʦʮʝʥʠʚʘʪʴ ʚʢʣʘʜ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʷʤʳʭ ʤʝʪʝʦï ʠ 

ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. 

 

2.5 ɺʳʚʦʜʳ ʢʦ ʚʪʦʨʦʡ ʛʣʘʚʝ  

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʘʡʬʫʥʦʚ çʉʠʤʘʨʦʥè, çʂʦʥʛïʈʵʡè ʠ çʍʘʛʫʧʠʪè, ʧʦ ʜʘʥʥʳʤ ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ, 

ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ 
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ʩʝʡʩʤʦʤʝʪʨʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʧʝʢʪʨʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʣʫʯʘʷʭ ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ ʧʨʠʙʦʨʦʚ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʝʨʚʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ, ʚʦʟʙʫʞʜʘʝʤʳʝ ʧʨʷʤʳʤ 

ʜʝʡʩʪʚʠʝʤ ʜʣʠʥʥʦʧʝʨʠʦʜʥʦʡ ʟʳʙʠ ʥʘ ʤʦʨʩʢʦʝ ʜʥʦ. ʀʭ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 0.05ï0.215 ɻʮ ʩ ʚʘʨʠʘʮʠʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʳʭ 

ʰʪʦʨʤʦʚʳʭ ʩʦʙʳʪʠʡ [83,84]. 

ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʜʝʣʴʥʳʭ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʘʤʧʣʠʪʫʜʥʦïʯʘʩʪʦʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠʤʝʥʷʝʤʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʚʝʣʠʯʠʥ. ʃʘʟʝʨʥʳʡ ʠʟʤʝʨʠʪʝʣʴ ʚʘʨʠʘʮʠʡ 

ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʸʞʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ 

ʢʦʤʧʦʥʝʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʚʠʯʥʳʤ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʤ ʢʦʣʝʙʘʥʠʷʤ. ʃʘʟʝʨʥʳʡ 

ʜʝʬʦʨʤʦʛʨʘʬ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʡ ʩʤʝʱʝʥʠʷ ʩʨʝʜʳ, ʫʩʪʦʡʯʠʚʦ ʬʠʢʩʠʨʫʝʪ ʢʘʢ 

ʧʝʨʚʠʯʥʳʝ, ʪʘʢ ʠ ʚʪʦʨʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʳ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʥʘ ʟʘʧʠʩʷʭ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʤʝʪʨʘ ʚʪʦʨʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʦʷʚʣʷʶʪʩʷ ʩ ʙʦʣʴʰʝʡ ʘʤʧʣʠʪʫʜʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʬʦʨʤʦʛʨʘʬʦʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʡ. ʇʦʩʢʦʣʴʢʫ ʩʝʡʩʤʦʤʝʪʨ ʠʟʤʝʨʷʝʪ 

ʧʝʨʚʫʶ ʧʨʦʠʟʚʦʜʥʫʶ ʩʤʝʱʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ, ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʩʠʛʥʘʣʘ 

ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʞʝ ʧʨʠ 

ʩʦʧʦʩʪʘʚʠʤʳʭ ʘʤʧʣʠʪʫʜʘʭ ʩʤʝʱʝʥʠʡ ʚ ʩʨʝʜʝ ʚʪʦʨʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʳ ʥʘ 

ʩʝʡʩʤʦʛʨʘʤʤʘʭ ʚʳʛʣʷʜʷʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤʠ, ʯʝʤ ʥʘ ʟʘʧʠʩʷʭ ʜʝʬʦʨʤʦʛʨʘʬʘ. 

ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʘʟʝʨʥʦïʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʨʠʙʦʨʦʚ, ʧʦʟʚʦʣʷʶʪ ʥʘʜʸʞʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʢʘʢ 

ʧʝʨʚʠʯʥʳʝ, ʪʘʢ ʠ ʚʪʦʨʠʯʥʳʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʠ 

ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ 

ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʨʷʤʳʤ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʤ ʠʟʤʝʨʝʥʠʷʤ. 
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ɻʣʘʚʘ 3. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʥʦʚʦʛʦ ʧʦʣʷ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ 

 

ɺ ʪʝʢʫʱʝʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʬʦʥʦʚʦʛʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʥʘ ʦʩʥʦʚʝ 

ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ. ɸʥʘʣʠʟ ʚʳʧʦʣʥʝʥ ʜʣʷ ʜʚʫʭ ʚʟʘʠʤʥʦ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʢʘʢ 

ʦʙʱʠʝ ʩʚʦʡʩʪʚʘ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ, ʪʘʢ ʠ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦï

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɺ ʨʘʟʜʝʣʝ 3.1 ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʠ ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʤ ʤʠʥʠʤʘʣʴʥʦʡ 

ʚʥʝʰʥʝʡ ʚʦʟʤʫʱʸʥʥʦʩʪʠ. ɺ ʨʘʟʜʝʣʝ 3.2 ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʚʢʣʶʯʘʷ ʧʦʩʪʨʦʝʥʠʝ ʧʣʦʪʥʦʩʪʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʦʮʝʥʢʫ ʤʦʤʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ ʘʥʘʣʠʟ ʬʦʨʤʳ ʘʤʧʣʠʪʫʜʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ. 

ʈʘʟʜʝʣ 3.3 ʧʦʩʚʷʱʸʥ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʠ ʨʷʜʦʚ ɻʨʘʤʘïʐʘʨʣʴʝ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʝʥʠʶ 

ʪʦʯʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʧʠʩʘʥʠʶ ʬʦʥʦʚʦʛʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ. ɺ 

ʨʘʟʜʝʣʝ 3.4 ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚʟʘʠʤʦʩʚʷʟʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʞʜʫ 

ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʬʠʟʠʯʝʩʢʠʝ 

ʧʨʠʯʠʥʳ ʚʳʷʚʣʝʥʥʳʭ ʨʘʟʣʠʯʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʦʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ 

ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠ ʘʥʘʣʠʟʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʘʡʬʫʥʦʚ ʠ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʚʦʟʤʫʱʸʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʥʘ ʬʦʥʝ ʬʦʥʦʚʦʛʦ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʰʫʤʘ. 
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3.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʥʥʳʭ ʠ ʫʩʣʦʚʠʡ ʥʘʙʣʶʜʝʥʠʡ 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʧʦʙʝʨʝʞʴʝ ʗʧʦʥʩʢʦʛʦ 

ʤʦʨʷ ʥʘ ʄʕʉ çʤ. ʐʫʣʴʮʘè [85]. 

ʆʙʘ ʧʨʠʙʦʨʘ ʦʩʥʦʚʘʥʳ ʥʘ ʣʘʟʝʨʥʦïʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʤʝʪʦʜʘʭ ʨʝʛʠʩʪʨʘʮʠʠ 

ʤʠʢʨʦʜʝʬʦʨʤʘʮʠʡ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚʟʘʠʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʦ: ʦʜʠʥ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʉʝʚʝʨïʖʛ ʩ ʜʣʠʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʣʝʯʘ 52.5 ʤ, ʚʪʦʨʦʡ ï ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ɿʘʧʘʜï

ɺʦʩʪʦʢ ʩ ʜʣʠʥʦʡ ʧʣʝʯʘ 17.5 ʤ. ɼʝʬʦʨʤʦʛʨʘʬʳ ʨʘʟʤʝʱʝʥʳ ʚ ʧʦʜʟʝʤʥʳʭ 

ʪʝʨʤʦʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʘʤʝʨʘʭ, ʠʩʢʣʶʯʘʶʱʠʭ ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʟʤʫʱʝʥʠʡ (ʨʠʩʫʥʦʢ 3.1). ʇʦʜʨʦʙʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʝʬʦʨʤʦʛʨʘʬʦʚ 

ʠ ʧʨʠʥʮʠʧʳ ʠʭ ʨʘʙʦʪʳ ʧʨʠʚʝʜʝʥʳ ʚ 1ïʡ ʛʣʘʚʝ. 

 

 

ʈʠʩʫʥʦʢ 3.1. ʄʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʠ ʩʭʝʤʘ ʦʨʠʝʥʪʘʮʠʠ ʢʦʤʧʦʥʝʥʪ. ʅʘ 

ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥʘ ʢʦʤʧʦʥʝʥʪʘ ʉʝʚʝʨïʖʛ (1) ʠ ɿʘʧʘʜïɺʦʩʪʦʢ (2), ʘ ʪʘʢʞʝ ʦʧʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ (3). 

 



55 

 

ʄʠʢʨʦʜʝʬʦʨʤʘʮʠʠ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʟʝʤʥʦʡ ʢʦʨʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩ ʯʘʩʪʦʪʦʡ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ï 1000 ɻʮ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʩʦʭʨʘʥʷʣʠʩʴ ʚ ʚʠʜʝ ʯʘʩʦʚʳʭ 

ʬʘʡʣʦʚ. ɼʣʷ ʦʮʝʥʢʠ ʬʦʥʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʫʯʘʩʪʢʠ ʟʘʧʠʩʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʠʙʦʣʝʝ ʩʧʦʢʦʡʥʳʤ ʤʝʪʝʦʫʩʣʦʚʠʷʤ. 

ʂʨʠʪʝʨʠʠ ʦʪʙʦʨʘ ʚʢʣʶʯʘʣʠ ʤʠʥʠʤʘʣʴʥʳʝ ʘʤʧʣʠʪʫʜʳ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ 

ʚ ʜʠʘʧʘʟʦʥʝ 0.05ï0.5 ɻʮ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʘʥʘʣʠʟ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 16 ʬʨʘʛʤʝʥʪʦʚ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʦ 

ʦʜʥʦʤʫ ʯʘʩʫ ʢʘʞʜʳʡ, ʧʦʣʫʯʝʥʥʳʝ ʚ 2019 ʠ 2020 ʛʦʜʘʭ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʳʙʦʨʢʫ, ʦʪʨʘʞʘʶʱʫʶ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ, ʚ ʦʪʩʫʪʩʪʚʠʝ ʷʚʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʰʪʦʨʤʘʤʠ, ʪʘʡʬʫʥʘʤʠ ʠʣʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

[23,27,86].  

 

3.2. ʄʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʥʦʚʦʛʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʩʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ. 

ʉʥʘʯʘʣʘ ʟʘʧʠʩʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʌʫʨʴʝ, ʧʦʟʚʦʣʷʶʱʝʤʫ ʨʘʟʣʦʞʠʪʴ 

ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʯʘʩʪʦʪʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ. ʆʙʨʘʙʦʪʢʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ MATLAB, ʘ 

ʨʘʟʤʝʨ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʣʷʣ N = 3600000 ʦʪʩʯʸʪʦʚ ʥʘ ʢʘʞʜʳʡ ʢʘʥʘʣ ʟʘ ʦʜʠʥ ʯʘʩ 

ʥʘʙʣʶʜʝʥʠʡ. 

ɸʥʘʣʠʟ ʩʧʝʢʪʨʦʚ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʘʤʧʣʠʪʫʜʳ 

ʩʠʛʥʘʣʘ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʦʪ 0.05 ʜʦ 0.5 ɻʮ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʫ 

ʦʪ 2 ʜʦ 20 ʩʝʢʫʥʜ. ʕʪʦʪ ʜʠʘʧʘʟʦʥ ʦʭʚʘʪʳʚʘʝʪ ʤʠʢʨʦʩʝʡʩʤʳ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʨʩʢʠʭ ʚʦʣʥ ʩ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʦʡ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʚʦʟʤʦʞʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʘʪʤʦʩʬʝʨʥʳʤʠ ʬʨʦʥʪʘʤʠ ʠ ʜʨʫʛʠʤʠ 

ʠʥʬʨʘʟʚʫʢʦʚʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ [25,30,87]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ 
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ʩʦʩʪʘʚʣʷʶʱʠʝ ʚ ʩʠʛʥʘʣʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʪʝʭʥʦʛʝʥʥʳʤ ʰʫʤʘʤ ʠ 

ʢʦʣʝʙʘʥʠʷʤ, ʥʝ ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʠʟʫʯʘʝʤʦʤʫ ʷʚʣʝʥʠʶ [34,36]. 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʵʪʠʭ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʙʦʣʝʝ ʯʸʪʢʦʛʦ 

ʚʳʜʝʣʝʥʠʷ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʜʠʘʧʘʟʦʥʘ, ʧʨʠʤʝʥʷʣʩʷ ʧʦʣʦʩʦʚʦʡ ʬʠʣʴʪʨ ʩ ʧʦʣʦʩʦʡ 

ʧʨʦʧʫʩʢʘʥʠʷ 0.05ï0.5 ɻʮ. ʇʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ 

ʦʪʨʘʞʘʣʠ ʩʪʨʫʢʪʫʨʫ ʬʦʥʦʚʦʛʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʮʝʣʝʚʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 

(ʨʠʩʫʥʦʢ 3.2). 

 

ʈʠʩʫʥʦʢ 3.2. ʇʨʠʤʝʨ ʯʘʩʦʚʦʡ ʟʘʧʠʩʠ ʩʠʛʥʘʣʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʜʚʫʤʷ ʜʝʬʦʨʤʦʛʨʘʬʘʤʠ. 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʩʠʛʥʘʣʘ ʙʳʣ ʧʦʩʪʨʦʝʥ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ (ʨʠʩʫʥʦʢ 3.3). ɸʥʘʣʠʟ ʥʘʢʣʦʥʘ ʩʧʝʢʪʨʦʚ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ 

ʰʢʘʣʝ ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʯʘʩʪʦʪʥʦʝ ʟʘʪʫʭʘʥʠʝ ʢʦʣʝʙʘʥʠʡ. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʜʣʷ ʢʦʤʧʦʥʝʥʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ, ʥʘʢʣʦʥ ʩʧʝʢʪʨʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʝʧʝʥʠ p å 1.0, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʢʦʤʧʦʥʝʥʪʳ ɿʘʧʘʜïɺʦʩʪʦʢ 

ï p å 1.2. ʕʪʠ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʟʚʝʩʪʥʳʤ ʩʧʝʢʪʨʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʧʨʦʮʝʩʩʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴʶ ʠ ʚʦʣʥʘʤʠ ʥʘ 

ʤʝʣʢʦʚʦʜʴʝ. 
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ʈʠʩʫʥʦʢ 3.3. ʃʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ, ʯʪʦ ʚ ʚʳʙʨʘʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ 

ʟʘʧʠʩʝʡ ʧʨʝʦʙʣʘʜʘʶʪ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ 

ʨʝʛʫʣʷʨʥʳʭ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ. ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʙʘʟʘ 

ʬʠʣʴʪʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʣʝʛʣʘ ʚ ʦʩʥʦʚʫ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʤʧʣʠʪʫʜ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʥʦʚʦʛʦ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʰʫʤʘ.  

 

3.3. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʬʦʥʦʚʦʛʦ ʩʠʛʥʘʣʘ 

ʇʦʩʣʝ ʧʦʣʦʩʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʩʠʛʥʘʣʦʚ ʚ ʜʠʘʧʘʟʦʥʝ 0.05ï0.5 ɻʮ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. ʇʦʩʢʦʣʴʢʫ ʜʚʘ 

ʜʝʬʦʨʤʦʛʨʘʬʘ ʠʤʝʣʠ ʨʘʟʥʫʶ ʜʣʠʥʫ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʣʝʯ, ʘʤʧʣʠʪʫʜʳ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʢ ʫʩʣʦʚʥʦʡ ʝʜʠʥʠʯʥʦʡ ʜʣʠʥʝ (1 ʤ) 
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ʧʫʪʸʤ ʥʦʨʤʠʨʦʚʢʠ [88]. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʢʦʨʨʝʢʪʥʦ ʩʨʘʚʥʠʚʘʪʴ ʩʠʛʥʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ 

ʨʘʟʥʳʭ ʢʘʥʘʣʦʚ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ 16 ʬʨʘʛʤʝʥʪʦʚ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʚ 1 ʯʘʩ ʚʳʯʠʩʣʷʣʠʩʴ ʦʩʥʦʚʥʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

(ů), ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ Sk (ʬʦʨʤʫʣʘ 1.6) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʩʮʝʩʩʘ Ku (ʬʦʨʤʫʣʘ 

1.7). ʇʨʠʤʝʥʷʝʤʳʝ ʬʦʨʤʫʣʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʣʘʩʩʠʯʝʩʢʠʤ ʚʳʨʘʞʝʥʠʷʤ ʜʣʷ ʪʨʝʪʴʝʛʦ 

ʠ ʯʝʪʚʸʨʪʦʛʦ ʮʝʥʪʨʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ [89]. 

ɼʣʷ ʦʮʝʥʢʠ ʬʦʨʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʤʧʣʠʪʫʜ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ 

ʚʳʙʦʨʢʝ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʛʠʩʪʦʛʨʘʤʤʳ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʢʨʠʚʳʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʨʷʜʘ ɻʨʘʤʘï

ʐʘʨʣʴʝ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʤʘʣʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʩʪʠ [41]. ʆʮʝʥʢʘ 

ʢʘʯʝʩʪʚʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʚʳʧʦʣʥʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʥʪʘ ʦʙʲʷʩʥʸʥʥʦʡ ʜʠʩʧʝʨʩʠʠ 

[39]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʩ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʦʢʘʟʳʚʘʣʦʩʴ 

ʙʣʠʞʝ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ɻʨʘʤʘïʐʘʨʣʴʝ, ʯʝʤ ʢ ʛʘʫʩʩʦʚʦʤʫ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʢʩʮʝʩʩʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʤʧʦʥʝʥʪ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3.1 ʠ 3.2. 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʵʢʩʮʝʩʩʘ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʯʠʩʣʝ ʩʣʫʯʘʝʚ ʧʦʣʦʞʠʪʝʣʴʥʳ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʜʢʠʭ, ʥʦ ʘʤʧʣʠʪʫʜʥʦ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʃʠʰʴ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʜʣʷ ʢʦʤʧʦʥʝʥʪʳ ʉʝʚʝʨïʖʛ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʢʩʮʝʩʩ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ Ku ʤʦʛʫʪ ʙʳʪʴ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ ʩʣʝʜʩʪʚʠʝ çʪʷʞʸʣʳʭ ʭʚʦʩʪʦʚè ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʯʪʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʚʷʟʘʥʦ ʩ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤʠ ʤʦʨʩʢʠʤʠ ʚʦʟʤʫʱʝʥʠʷʤʠ, ʚʢʣʶʯʘʷ ʚʦʣʥʳï

ʫʙʠʡʮʳ [90].  

ʊʘʙʣʠʮʘ 3.1. ɼʘʥʥʳʝ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪʳ ʉʝʚʝʨ ï ʖʛ. 
ʌʘʡʣ 

ˉ 

ʅʘʯʘʣʦ 

ʟʘʧʠʩʠ 

(1 ʯʘʩ), 

UTC 

ɼʘʪʘ 

ʥʘʯʘʣʘ 

ʟʘʧʠʩʠ 

ʉʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ 

ʚʝʪʨʘ, ʤ/ʩ 

 

ů 

(ʉʖ), 

ʤʢʤ 

Sk 

(ʉʖ) 

Ku 

(ʉʖ) 

Pe 

ɻʘʫʩʩʘ 

(ʉʖ), 

% 

Pe 

ɻʨʘʤʘï

ʐʘʨʣʴʝ 

(ʉʖ), % 

1 16:34:11 07.06.2019 1.7 0.00006 0.074 2.10 97.3% 98.1% 

2 16:14:12 25.06.2019 8.4 0.00021 -0.029 0.72 98.6% 98.7% 

3 16:09:22 12.07.2019 1.1 0.00007 0.007 0.50 99.1% 99.2% 
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4 20:09:23 12.07.2019 1.7 0.00008 0.047 -0.22 99.1% 99.3% 

5 23:09:24 12.07.2019 4.4 0.00013 -0.004 0.55 98.7% 99.3% 

6 16:09:30 13.07.2019 5.1 0.00013 -0.068 2.65 97.2% 96.3% 

7 16:09:39 14.07.2019 4.5 0.00008 -0.091 0.43 98.8% 99.2% 

8 13:09:46 15.07.2019 3.2 0.00024 -0.051 1.14 97.9% 99.1% 

9 16:10:04 17.07.2019 7.1 0.00013 0.097 0.39 98.7% 99.3% 

10 16:37:29 20.07.2019 9.2 0.00044 0.118 2.30 87.5% 97.5% 

11 16:56:39 24.07.2019 2.4 0.00007 -0.060 1.21 99.1% 98.3% 

12 06:10:06 02.08.2019 5.5 0.00025 0.055 0.82 97.9% 99.1% 

13 16:11:02 07.08.2019 8.5 0.00108 0.112 1.47 97.2% 98.9% 

14 16:11:39 11.08.2019 4.6 0.00015 0.025 0.66 98.9% 99.5% 

15 16:17:16 08.06.2020 1.5 0.00011 0.100 0.02 99.3% 99.4% 

16 19:49:27 19.09.2020 4.5 0.00010 -0.124 1.74 95% 99.2% 

 

ʊʘʙʣʠʮʘ 3.2 ɼʘʥʥʳʝ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪʳ ɿʘʧʘʜïɺʦʩʪʦʢ. 
ʌʘʡʣ 

ˉ 

ʅʘʯʘʣʦ 

ʟʘʧʠʩʠ 

(1 ʯʘʩ), 

UTC 

ɼʘʪʘ 

ʥʘʯʘʣʘ 

ʟʘʧʠʩʠ 

ʉʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ 

ʚʝʪʨʘ, ʤ/ʩ 

ů 

(ɿɺ), 

ʤʢʤ 

Sk 

(ɿɺ) 

Ku 

(ɿɺ) 

Pe 

ɻʘʫʩʩʘ 

(ɿɺ), % 

Pe ɻʨʘʤʘï

ʐʘʨʣʴʝ 

(ɿɺ), % 

1 16:34:11 07.06.2019 1.7 0.00023 0.165 2.77 98% 95.2% 

2 16:14:12 25.06.2019 8.4 0.00061 0.159 0.61 98.6% 98.7% 

3 16:09:22 12.07.2019 1.1 0.00018 0.023 1.76 98.3% 98% 

4 20:09:23 12.07.2019 1.7 0.00016 0.059 1.23 99% 98.6% 

5 23:09:24 12.07.2019 4.4 0.00074 -0.200 0.96 97.3% 99.4% 

6 16:09:30 13.07.2019 5.1 0.00065 -0.25 4.76 82.5% 92.7% 

7 16:09:39 14.07.2019 4.5 0.00035 0.051 0.33 99% 99.1% 

8 13:09:46 15.07.2019 3.2 0.00126 -0.022 1.42 97.6% 98.9% 

9 16:10:04 17.07.2019 7.1 0.00041 0.111 1.34 98.8% 99% 

10 16:37:29 20.07.2019 9.2 0.00317 -0.097 0.84 93.9% 97.1% 

11 16:56:39 24.07.2019 2.4 0.00037 -0.017 2.79 97.3% 96.1% 

12 06:10:06 02.08.2019 5.5 0.00124 -0.018 1.08 97.3% 99% 

13 16:11:02 07.08.2019 8.5 0.00512 0.071 1.17 98.5% 99.1% 

14 16:11:39 11.08.2019 4.6 0.00151 -0.318 1.56 96.7% 98.9% 

15 16:17:16 08.06.2020 1.5 0.00022 -0.285 0.91 97.9% 98.7% 

16 19:49:27 19.09.2020 4.5 0.00077 0.008 1.3 97.7% 99% 

 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʘʩʠʤʤʝʪʨʠʠ ʚʘʨʴʠʨʫʶʪʩʷ ʢʘʢ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ, ʪʘʢ ʠ ʚ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʚʦʟʤʦʞʥʫʶ 

ʥʝʣʠʥʝʡʥʦʩʪʴ ʬʦʥʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. ɼʣʷ ʢʦʤʧʦʥʝʥʪʳ ʉʝʚʝʨïʖʛ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʘʩʠʤʤʝʪʨʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 9 ʠʟ 16 ʩʣʫʯʘʝʚ, ʦʪʨʠʮʘʪʝʣʴʥʘʷ ï ʚ 7. ɼʣʷ ʢʦʤʧʦʥʝʥʪʳ 

ɿʘʧʘʜïɺʦʩʪʦʢ ʵʪʠ ʟʥʘʯʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʧʦʨʦʚʥʫ: 8 ʩʣʫʯʘʝʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ 8 ï 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʠ. ʅʘ ʨʠʩʫʥʢʘʭ 3.4ï3.19 ʧʦʢʘʟʘʥʳ ʛʠʩʪʦʛʨʘʤʤʳ ʩʠʛʥʘʣʦʚ, 
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ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʧʦ ʦʩʷʤ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜï

ɺʦʩʪʦʢ. ʌʨʘʛʤʝʥʪʳ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 3.1 ʠ ʊʘʙʣʠʮʝ 3.2. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʘ ʨʠʩʫʥʢʘʭ ʦʪʦʙʨʘʞʝʥʳ ʨʦʟʳ ʚʝʪʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜʫ ʠʟʤʝʨʝʥʠʡ. 

ɻʠʩʪʦʛʨʘʤʤʳ ʠʟʦʙʨʘʞʝʥʳ ʩʠʥʠʤʠ ʩʪʦʣʙʮʘʤʠ, ʛʘʫʩʩʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ï ʢʨʘʩʥʦʡ 

ʣʠʥʠʝʡ, ʘ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ɻʨʘʤʘïʐʘʨʣʴʝ ï ʟʝʣʸʥʦʡ. ɺʠʜʥʦ, ʯʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ɻʨʘʤʘïʐʘʨʣʴʝ ʪʦʯʥʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʳʤ ʜʘʥʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. 

 

ʈʠʩʫʥʦʢ 3.4 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ. 1 ï 07.06.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

16:34:11 ʧʦ 17:34:11. 

 

 

ʈʠʩʫʥʦʢ 3.5 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ. 2 ï 25.06.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

16:14:12 ʧʦ 17:14:12. 
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ʈʠʩʫʥʦʢ 3.6 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ.  3 ï 12.07.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

16:09:22 ʧʦ 17:09:22. 

 

 

 

ʈʠʩʫʥʦʢ 3.7 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ. 4 ï 12.07.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

20:09:23 ʧʦ 21:09:23. 
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ʈʠʩʫʥʦʢ 3.8 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ. 5 ï 12.07.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ c 

23:09:24 ʧʦ 00:09:24. 

 

 

ʈʠʩʫʥʦʢ 3.9 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ. 6 ï 13.07.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

16:09:30 ʧʦ 17:09:30. 
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ʈʠʩʫʥʦʢ 3.10 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ. 7 ï 14.07.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

16:09:39 ʧʦ 17:09:39. 

 

 

ʈʠʩʫʥʦʢ 3.11 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ. 8 ï 15.07.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

13:09:46 ʧʦ 14:09:46. 
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ʈʠʩʫʥʦʢ 3.12 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ. 9 ï 17.07.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

16:10:04 ʧʦ 17:10:04. 

 

 

ʈʠʩʫʥʦʢ 3.13 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜï ɺʦʩʪʦʢ. 10 ï 20.07.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

16:37:29 ʧʦ 17:37:29. 
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ʈʠʩʫʥʦʢ 3.14 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜï ɺʦʩʪʦʢ. 11 ï 24.07.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

16:56:39 ʧʦ 17:56:39.  

 

 

ʈʠʩʫʥʦʢ 3.15 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜï ɺʦʩʪʦʢ. 12 ï 02.08.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

06:10:06 ʧʦ 07:10:06. 
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ʈʠʩʫʥʦʢ 3.16 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜï ɺʦʩʪʦʢ. 13 ï 07.08.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

16:11:02 ʧʦ 17:11:02.  

 

 

ʈʠʩʫʥʦʢ 3.17 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜï ɺʦʩʪʦʢ. 14 ï 11.08.2019 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

16:11:39 ʧʦ 17:11:39. 
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ʈʠʩʫʥʦʢ 3.18 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜï ɺʦʩʪʦʢ. 15 ï 08.06.2020 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

16:17:16 ʧʦ 17:17:16. 

 

 

ʈʠʩʫʥʦʢ 3.19 ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ, ʩ ʜʚʫʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ. 16 ï 19.09.2020 ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 

19:49:27 ʧʦ 20:49:27. 

 

ɼʣʷ ʦʮʝʥʢʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʩʪʨʦʝʥʳ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ 

ʛʨʘʬʠʢʠ. ʂʦʨʨʝʣʷʮʠʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʤʝʞʜʫ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜï

ɺʦʩʪʦʢ ʦʢʘʟʘʣʘʩʴ ʚʳʩʦʢʦʡ ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ RĮ = 0.9, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʦʙʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʙʫʞʜʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ) 

(ʨʠʩʫʥʦʢ 3.20).  
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ʈʠʩʫʥʦʢ 3.20 ɻʨʘʬʠʢ ʢʦʨʨʝʣʷʮʠʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʜʣʷ ʢʦʤʧʦʥʝʥʪʳ ɿʘʧʘʜïɺʦʩʪʦʢ 

ʦʪ ʉʝʚʝʨïʖʛ. 

 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʘʩʠʤʤʝʪʨʠʠ 

(ʨʠʩʫʥʦʢ 3.21) ʠ ʵʢʩʮʝʩʩʘ (ʨʠʩʫʥʦʢ 3.22) ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʉʝʚʝʨïʖʛ ʠ 

ɿʘʧʘʜïɺʦʩʪʦʢ. ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʜʣʷ ʘʩʠʤʤʝʪʨʠʠ ʦʢʘʟʘʣʩʷ ʢʨʘʡʥʝ ʥʠʟʢʠʤ 

(0.0002), ʘ ʜʣʷ ʵʢʩʮʝʩʩʘ ï ʫʤʝʨʝʥʥʳʤ (0.35). ɸʥʘʣʠʟ ʛʨʘʬʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʵʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʢʦʤʧʦʥʝʥʪʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʥʝ ʥʘ ʦʙʱʠʝ ʬʘʢʪʦʨʳ. 

 

 

ʈʠʩʫʥʦʢ 3.21 ɻʨʘʬʠʢ ʢʦʨʨʝʣʷʮʠʠ ʘʩʠʤʤʝʪʨʠʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ. 
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ʈʠʩʫʥʦʢ 3.22 ɻʨʘʬʠʢ ʢʦʨʨʝʣʷʮʠʠ ʵʢʩʮʝʩʩʘ ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʦʥʦʚʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʨʠʙʨʝʞʥʦʡ 

ʟʦʥʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʵʪʘʣʦʥ ʰʫʤʦʚʦʛʦ ʬʦʥʘ ʧʨʠ 

ʚʳʜʝʣʝʥʠʠ ʧʦʣʝʟʥʳʭ ʩʠʛʥʘʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʬʨʦʥʪʦʚ 

ʜʦ ʜʘʣʝʢʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ.  

3.4. ɺʳʚʦʜʳ ʢ ʪʨʝʪʴʝʡ ʛʣʘʚʝ 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ ʚʳʧʦʣʥʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʥʦʚʦʛʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʗʧʦʥʩʢʦʛʦ 

ʤʦʨʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʤʠʥʠʤʘʣʴʥʦʡ ʚʥʝʰʥʝʡ ʚʦʟʤʫʱʸʥʥʦʩʪʠ. ɸʥʘʣʠʟ ʧʨʦʚʝʜʸʥ ʜʣʷ ʜʚʫʭ ʚʟʘʠʤʥʦ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ (ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ), ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ, ʢʘʢ 

ʦʙʱʠʝ, ʪʘʢ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʥʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 0.05ï0.5 ɻʮ ʘʤʧʣʠʪʫʜʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ. ɼʣʷ ʦʙʝʠʭ ʢʦʤʧʦʥʝʥʪ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʢʩʮʝʩʩʘ ʠ 

ʚʘʨʴʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʜʢʠʭ 

ʘʤʧʣʠʪʫʜʥʦ ʟʥʘʯʠʤʳʭ ʢʦʣʝʙʘʥʠʡ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʩʧʦʢʦʡʥʦʡ ʤʝʪʝʦʦʙʩʪʘʥʦʚʢʠ.  
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ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʣʦʪʥʦʩʪʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʨʷʜʦʚ ɻʨʘʤʘïʐʘʨʣʴʝ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʣʦʞʝʥʠʝ ɻʨʘʤʘïʐʘʨʣʴʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʪʦʯʥʦʝ ʦʧʠʩʘʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ çʪʷʞʸʣʳʭ ʭʚʦʩʪʦʚè ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʙʲʷʩʥʸʥʥʦʡ ʜʠʩʧʝʨʩʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʤʝʞʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʦʙʱʝʛʦ 

ʠʩʪʦʯʥʠʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ, ʩʚʷʟʘʥʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ 

ʚʦʣʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʤʦʨʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʦʨʨʝʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʩʠʤʤʝʪʨʠʠ ʠ 

ʵʢʩʮʝʩʩʘ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʢʘʟʘʣʘʩʴ ʥʠʟʢʦʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʣʠʯʥʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʛʠʩʪʨʘʮʠʠ ʢ ʣʦʢʘʣʴʥʳʤ ʠ ʘʥʠʟʦʪʨʦʧʥʳʤ ʚʥʝʰʥʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ [91ï93]. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʵʪʘʣʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʦʥʦʚʦʛʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʦʩʣʝʜʫʶʱʝʡ 

ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠ ʘʥʘʣʠʟʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʝʨʠʦʜʳ 

ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʦʚ ʠ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʚʦʟʤʫʱʝʥʠʡ ʥʘ ʬʦʥʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʰʫʤʘ. 
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ɻʣʘʚʘ 4. ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʘʥʘʣʠʟ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʪʘʡʬʫʥʦʚ ʨʘʟʣʠʯʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʚ ʗʧʦʥʩʢʦʤ ʤʦʨʝ 

 

ʅʘʩʪʦʷʱʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʘʡʬʫʥʦʚ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɸʥʘʣʠʟ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ 

ʣʘʟʝʨʥʦïʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʜʚʘ ʣʘʟʝʨʥʳʭ 

ʜʝʬʦʨʤʦʛʨʘʬʘ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ, ʃʀɺɼɻ, ʘ 

ʪʘʢʞʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʩʝʡʩʤʦʤʝʪʨ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʩʠʛʥʘʣʦʚ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʣʘʟʝʨʥʳʤʠ ʜʝʬʦʨʤʦʛʨʘʬʘʤʠ, ʠ ʚʳʷʚʣʝʥʠʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʧʦʣʷ.  

ɺ ʨʘʟʜʝʣʝ 4.1 ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʠʢʠ ʦʙʨʘʙʦʪʢʠ 

ʠʟʤʝʨʝʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʦʧʠʩʳʚʘʶʪʩʷ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ.  

ʈʘʟʜʝʣ 4.2 ʧʦʩʚʷʱʸʥ ʦʧʠʩʘʥʠʶ ʧʷʪʠ ʪʘʡʬʫʥʦʚ ï «ʉʦʫʣʠʢè (2018), çʂʦʥʛïʈʵʡ» 

(2018), çʍʘʛʫʧʠʪè (2020), çʏʦʥʜʘʨʠè (2024) ʠ çʉʘʥʙʘè (2012), ʧʨʦʭʦʜʠʚʰʠʭ ʯʝʨʝʟ 

ʪʝʨʨʠʪʦʨʠʶ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʜʘʣʝʝ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʠ ʠʭ 

ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ. ʇʨʠʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ 

ʪʦʯʢʝ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ. 

ɺ ʨʘʟʜʝʣʝ 4.3 ʚʳʧʦʣʥʷʝʪʩʷ ʘʥʘʣʠʟ ʩʠʛʥʘʣʦʚ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʠ ʠʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʛʨʘʤʤ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ 

ʫʢʘʟʘʥʥʳʭ ʪʘʡʬʫʥʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜʳ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʩʧʝʢʪʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʠʛʥʘʣʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʧʦʥʝʥʪ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʤʝʪʨʘ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʶ ʩʠʛʥʘʣʦʚ ʨʘʟʣʠʯʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ 
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ʚʳʷʚʣʝʥʠʶ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʰʪʦʨʤʦʚʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʧʦʣʷ. 

ʈʘʟʜʝʣ 4.4 ʧʦʩʚʷʱʸʥ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʩʠʛʥʘʣʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʣʘʟʝʨʥʳʤʠ ʜʝʬʦʨʤʦʛʨʘʬʘʤʠ ʚ ʧʝʨʠʦʜʳ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʀʩʩʣʝʜʫʶʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʠʭ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ, ʘ 

ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʚʦʩʪʦʚ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ [94]. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʧʦʩʣʝ ʥʦʨʤʠʨʦʚʢʠ ʜʘʥʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʘ, ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʰʪʦʨʤʦʚʳʭ ʩʦʙʳʪʠʡ ʠʤʝʶʪ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʬʦʨʤʫ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʚʦʩʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʘ ʧʘʨʘʤʝʪʨ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʫʙʳʚʘʥʠʷ ʭʚʦʩʪʦʚ 

ʩʚʷʟʘʥ ʩ ʵʢʩʮʝʩʩʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ. 

 

4.1. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʠʢʘ ʦʙʨʘʙʦʪʢʠ 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʦʚ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ ʗʧʦʥʩʢʦʛʦ 

ʤʦʨʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʧʷʪʴ ʪʘʡʬʫʥʦʚ, ʪʨʘʝʢʪʦʨʠʠ ʢʦʪʦʨʳʭ 

ʚʢʣʶʯʘʣʠ ʧʨʦʭʦʞʜʝʥʠʝ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʭʦʜʦʤ ʚ ʗʧʦʥʩʢʦʝ ʤʦʨʝ: çʉʦʫʣʠʢè (2018 ʛ.), çʂʦʥʛïʈʵʡè (2018 ʛ.), çʍʘʛʫʧʠʪè (2020 

ʛ.), çʏʦʥʜʘʨʠè (2024 ʛ.)  ʠ çʉʘʥʙʘè (2012 ʛ.). ʅʘ ʨʠʩʫʥʢʝ 4.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʘʝʢʪʦʨʠʠ 

ʜʚʠʞʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʪʘʡʬʫʥʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʝʨʝʛʦʚʦʡ 

ʩʪʘʥʮʠʠ ʄʕʉ çʤ. ʐʫʣʴʮʘè. 

 



73 

 

 

ʈʠʩʫʥʦʢ 4.1 ï ʊʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʪʘʡʬʫʥʦʚ çʉʦʫʣʠʢè, çʂʦʥʛïʈʵʡè, çʍʘʛʫʧʠʪè, çʏʦʥʜʘʨʠè ʠ 

çʉʘʥʙʘè. 

 

ʈʝʛʠʩʪʨʘʮʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʙʝʨʝʛʦʚʦʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʪʘʥʮʠʠ çʤ. ʐʫʣʴʮʘè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʣʘʟʝʨʥʦï

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ, ʚʢʣʶʯʘʶʱʝʛʦ ʜʚʘ ʥʝʨʘʚʥʦʧʣʝʯʠʭ 

ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʘ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ, ʣʘʟʝʨʥʳʡ 

ʠʟʤʝʨʠʪʝʣʴ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ (ʃʀɺɼɻ), ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ 

ʩʝʡʩʤʦʤʝʪʨ [95].  

ʇʝʨʚʠʯʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 1000 ɻʮ. ʉ 

ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠʩʭʦʜʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʦʣʦʩʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʢʥʘ ʍʵʤʤʠʥʛʘ ʚ ʜʠʘʧʘʟʦʥʝ 

ʧʝʨʠʦʜʦʚ ʦʪ 2 ʜʦ 20 ʩ. ɺʳʙʦʨ ʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʦʙʫʩʣʦʚʣʝʥ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʝʨʠʦʜʘʤʠ 
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ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ [77,96], ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʧʨʠ ʥʝʣʠʥʝʡʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʤʦʨʩʢʠʭ ʚʦʣʥ. 

ʇʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥʥʳʝ ʜʝʮʠʤʠʨʦʚʘʣʠʩʴ ʜʦ ʯʘʩʪʦʪʳ 10 ɻʮ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ 

ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʸʤʘ ʜʘʥʥʳʭ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʧʝʢʪʨʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ. ʅʘ ʨʠʩʫʥʢʝ 4.2 ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʦʚ ʪʘʡʬʫʥʘ çʂʦʥʛïʈʵʡ». 

 

 

ʈʠʩʫʥʦʢ 4.2 ï ʇʨʠʤʝʨ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʣʘʟʝʨʥʦïʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ 

ʧʨʠʙʦʨʦʚ. ʘ ï ʠʩʭʦʜʥʳʡ ʩʠʛʥʘʣ ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ (ʢʦʤʧʦʥʝʥʪʘ ʉʝʚʝʨïʖʛ), ʙ ï 

ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ ʜʝʬʦʨʤʦʛʨʘʬʘ, ʚ ï ʠʩʭʦʜʥʳʡ ʩʠʛʥʘʣ ʃʀɺɼɻ, ʛ ï ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʡ 

ʩʠʛʥʘʣ ʃʀɺɼɻ; ʜ ï ʠʩʭʦʜʥʳʡ ʩʠʛʥʘʣ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʛʨʘʬʘ, ʝ ï ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ 

ʩʝʡʩʤʦʛʨʘʬʘ. 
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4.2. ɼʠʥʘʤʠʢʘ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʘʡʬʫʥʦʚ 

ʊʘʡʬʫʥ çʉʦʫʣʠʢè 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʦʙʳʪʠʷ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʪʘʡʬʫʥ 

«ʉʦʫʣʠʢè, ʢʦʪʦʨʳʡ ʚ ʘʚʛʫʩʪʝ 2018 ʛʦʜʘ ʧʨʦʰʸʣ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʂʦʨʝʡʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʜʘʣʝʝ ʚʳʰʝʣ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʗʧʦʥʩʢʦʛʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ [72], ʪʘʡʬʫʥ ʚʦʰʸʣ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʖʞʥʦʡ 

ʂʦʨʝʠ 23 ʘʚʛʫʩʪʘ 2018 ʛʦʜʘ ʦʢʦʣʦ 12:00 UTC ʠ ʧʦʢʠʥʫʣ ʝʸ, ʚʳʡʜʷ ʥʘ ʘʢʚʘʪʦʨʠʶ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, 24 ʘʚʛʫʩʪʘ 2018 ʛʦʜʘ ʚ 00:00 UTC.  

ʅʘ ʨʠʩʫʥʢʝ 4.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʨʝʤʝʥʥʳʝ ʟʘʧʠʩʠ ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ 

ʦʨʠʝʥʪʘʮʠʠ ʉʝʚʝʨïʖʛ (ʨʠʩʫʥʦʢ 4.3 (ʘ)), ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʢʦʤʧʦʥʝʥʪʳ ʉʝʚʝʨïʖʛ (ʨʠʩʫʥʦʢ 4.3 (ʙ)), ʣʘʟʝʨʥʦʛʦ ʜʝʬʦʨʤʦʛʨʘʬʘ 

ʦʨʠʝʥʪʘʮʠʠ ɿʘʧʘʜïɺʦʩʪʦʢ (ʨʠʩʫʥʦʢ 4.3 (ʚ)), ʢʦʤʧʦʥʝʥʪʳ ʩʝʡʩʤʦʤʝʪʨʘ ɿʘʧʘʜïɺʦʩʪʦʢ 

(ʨʠʩʫʥʦʢ 4.3 (ʛ)), ʘ ʪʘʢʞʝ ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ 

(ʨʠʩʫʥʦʢ 4.3 (ʜ)). ʉʧʨʘʚʘ ʧʨʠʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʠʛʥʘʣʘʤ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʩʧʝʢʪʨʦʛʨʘʤʤʳ.  
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ʈʠʩʫʥʦʢ 4.3 ï ʌʨʘʛʤʝʥʪʳ ʟʘʧʠʩʝʡ ʧʨʠʙʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ çʉʦʫʣʠʢè 

ʚ ʧʝʨʠʦʜ ʩ 23.08.2018 ʚ 02:20 ʧʦ 25.08.2018 ʚ 01:20 (UTC). (ʘ) ï ʩʠʛʥʘʣ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʳ ʜʝʬʦʨʤʦʛʨʘʬʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ, (ʙ) ï ʩʠʛʥʘʣ ʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ, (ʚ) ï ʩʠʛʥʘʣ ʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʳ ʜʝʬʦʨʤʦʛʨʘʬʘ ɿʘʧʘʜïɺʦʩʪʦʢ, (ʛ) ï ʩʠʛʥʘʣ ʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ɿʘʧʘʜïɺʦʩʪʦʢ, (ʜ) ï ʩʠʛʥʘʣ ʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʃʀɺɼɻ. ʄʦʤʝʥʪ ʚʭʦʜʘ ʪʘʡʬʫʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʂʦʨʝʡʩʢʦʛʦ 
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ʧʦʣʫʦʩʪʨʦʚʘ ï 23.08.2018 12:00 (ʢʨʘʩʥʳʡ ʧʫʥʢʪʠʨ), ʤʦʤʝʥʪ ʚʳʭʦʜʘ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ï 

24.08.2018 00:00 (ʯʝʨʥʳʡ ʧʫʥʢʪʠʨ). 

 

ʅʘ ʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʷʭ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ (ʨʠʩʫʥʦʢ 4.3 (ʘ, ʚ)) ʜʦ 

ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʤʠʢʨʦʜʝʬʦʨʤʘʮʠʡ. ʇʦʩʣʝ ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʠ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʜʦʙʥʘʷ ʜʠʥʘʤʠʢʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ 

[97,98]. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ 

(ʨʠʩʫʥʦʢ 4.3 (ʘ, ʚ)) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʵʥʝʨʛʠʷ ʩʠʛʥʘʣʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʧʨʠʤʝʨʥʦ 80ï150 ʤɻʮ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʘʤ ʧʦʨʷʜʢʘ 6ï12 

ʩʝʢʫʥʜ. ʕʪʦʪ ʜʠʘʧʘʟʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʪʦʨʠʯʥʳʤ ʤʠʢʨʦʩʝʡʩʤʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʣʠʥʝʡʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʨʩʢʠʭ ʚʦʣʥ [77,99]. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʘʡʬʫʥʦʚ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ 

ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʯʸʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ ʧʦʣʦʩʳ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʧʝʨʠʦʜʦʚ 16ï20 ʩʝʢʫʥʜ.  

ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ (ʨʠʩʫʥʦʢ 4.3 (ʙ, ʛ)). ɺ ʵʪʠʭ ʢʘʥʘʣʘʭ 

ʜʦʤʠʥʠʨʫʶʪ ʢʦʣʝʙʘʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʧʨʠʤʝʨʥʦ 150ï250 ʤɻʮ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʝʨʠʦʜʘʤ ʦʢʦʣʦ 4ï7 ʩʝʢʫʥʜ, ʯʪʦ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʰʪʦʨʤʦʚʳʭ ʤʠʢʨʦʩʝʡʩʤ [100]. 

ʇʦʩʣʝ ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʠʣʝʥʠʝ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ. 

ɺ ʟʘʧʠʩʷʭ ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ (ʨʠʩʫʥʦʢ 4.3 

(ʛ)) ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ, ʩʚʷʟʘʥʥʦʝ ʩ ʫʩʠʣʝʥʠʝʤ 

ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ. ɼʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ (ʨʠʩʫʥʦʢ 4.3 (ʛ)) ʜʝʤʦʥʩʪʨʠʨʫʝʪ 
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ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʧʦʨʷʜʢʘ 100ï150 ʤɻʮ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʝʨʠʦʜʘʤ ʦʢʦʣʦ 6ï10 ʩʝʢʫʥʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʟʘʧʠʩʝʡ ʧʨʠʙʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʘʡʬʫʥʘ «ʉʦʫʣʠʢè ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʠʣʝʥʠʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʩʚʷʟʘʥʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʵʥʝʨʛʠʷ ʢʦʣʝʙʘʥʠʡ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʜʠʘʧʘʟʦʥʝ ʧʝʨʠʦʜʦʚ 6ï12 ʩʝʢʫʥʜ, 

ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʚʪʦʨʠʯʥʳʭ ʤʠʢʨʦʩʝʡʩʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʘʡʬʫʥʦʚ, ʚ ʜʘʥʥʦʤ ʩʦʙʳʪʠʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʯʸʪʢʦ ʚʳʨʘʞʝʥʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʣʝʙʘʥʠʡ ʩ ʧʝʨʠʦʜʘʤʠ ʧʦʨʷʜʢʘ 16ï20 ʩʝʢʫʥʜ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʨʘʟʣʠʯʠʝ ʤʝʭʘʥʠʟʤʦʚ ʛʝʥʝʨʘʮʠʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʪʘʡʬʫʥʦʚ. 

 

ʊʘʡʬʫʥ çʂʦʥʛïʈʵʡ» 

ʉʣʝʜʫʶʱʠʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʦʙʳʪʠʝʤ ʷʚʣʷʝʪʩʷ ʪʘʡʬʫʥ çʂʦʥʛïʈʵʡ», ʢʦʪʦʨʳʡ 

ʚ ʦʢʪʷʙʨʝ 2018 ʛʦʜʘ ʧʨʦʰʸʣ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʜʘʣʝʝ ʚʳʰʝʣ 

ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʗʧʦʥʩʢʦʛʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʛʝʥʪʩʪʚʘ [72], ʪʘʡʬʫʥ ʚʦʰʸʣ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʖʞʥʦʡ ʂʦʨʝʠ 06 ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ ʚ 

00:00 ʠ ʧʦʢʠʥʫʣ ʝʸ, ʚʳʡʜʷ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, 06 ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ ʚ 04:00. 

ʅʘ ʨʠʩʫʥʢʝ 4.4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʳ ʟʘʧʠʩʝʡ ʧʨʠʙʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʧʝʨʠʦʜ 

ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ çʂʦʥʛïʈʵʡ». 
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ʈʠʩʫʥʦʢ 4.4 ï ʌʨʘʛʤʝʥʪʳ ʟʘʧʠʩʝʡ ʧʨʠʙʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ 

«ʂʦʥʛïʈʵʡè ʧʨʦʭʦʜʠʚʰʝʛʦ ʚ ʧʝʨʠʦʜ: 05.10.2018 10:00 ï 06.10.2018 16:40(UTC). ʅʘ ʨʠʩʫʥʢʝ 

ʦʪʤʝʯʝʥʳ: (ʘ) ï ʩʠʛʥʘʣ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʳ ʜʝʬʦʨʤʦʛʨʘʬʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʉʝʚʝʨïʖʛ, (ʙ) ï ʩʠʛʥʘʣ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ, 

(ʚ) ï ʩʠʛʥʘʣ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʳ ʜʝʬʦʨʤʦʛʨʘʬʘ ɿʘʧʘʜïɺʦʩʪʦʢ, (ʛ) ï ʩʠʛʥʘʣ 

ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ɿʘʧʘʜïɺʦʩʪʦʢ, (ʜ) ï ʩʠʛʥʘʣ ʠ 
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ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʃʀɺɼɻ. ʄʦʤʝʥʪ ʚʭʦʜʘ ʪʘʡʬʫʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʂʦʨʝʡʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ï 06.10.2018 00:00 (ʢʨʘʩʥʳʡ ʧʫʥʢʪʠʨ), ʤʦʤʝʥʪ ʚʳʭʦʜʘ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ï 

06.10.2018 04:00 (ʯyʨʥʳʡ ʧʫʥʢʪʠʨ). 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʠʛʥʘʣʦʚ ʜʝʬʦʨʤʦʛʨʘʬʦʚ (ʨʠʩʫʥʦʢ 4.4 (ʘ, ʚ)), ʜʦ ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ 

ʪʘʡʬʫʥʘ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʘʤʧʣʠʪʫʜʘ ʤʠʢʨʦʜʝʬʦʨʤʘʮʠʡ ʦʩʪʘʸʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʡ ʠ ʣʠʰʴ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦʩʣʝ ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʳʡ ʨʦʩʪ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʧʦʷʚʣʝʥʠʝʤ 

ʦʪʜʝʣʴʥʳʭ ʠʤʧʫʣʴʩʥʳʭ ʚʦʟʤʫʱʝʥʠʡ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ ʦʙʝʠʭ ʢʦʤʧʦʥʝʥʪ ʜʝʬʦʨʤʦʛʨʘʬʦʚ (ʨʠʩʫʥʦʢ 4.4 (ʘ, 

ʚ)) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʵʥʝʨʛʠʷ ʩʠʛʥʘʣʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 

ʧʦʨʷʜʢʘ 80ï150 ʤɻʮ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʨʘʥʝʝ ʪʘʡʬʫʥʘ «ʉʦʫʣʠʢ», 

ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʧʦʩʣʝ ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ ʩ 

ʪʝʨʨʠʪʦʨʠʠ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʧʦʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʦʙʣʘʩʪʴ ʧʦʚʳʰʝʥʥʦʡ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪ. ʕʪʘ ʦʙʣʘʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʝʨʠʦʜʘʤ ʧʦʨʷʜʢʘ 16ï20 ʩʝʢʫʥʜ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ ʧʦʣʦʩʘ ʫʩʠʣʝʥʠʷ 

ʵʥʝʨʛʠʠ, ʚʦʟʥʠʢʘʶʱʘʷ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʪʘʡʬʫʥʘ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. 

ɺ ʟʘʧʠʩʷʭ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ (ʨʠʩʫʥʦʢ 4.4 

(ʙ, ʛ)) ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ. ʅʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ (ʨʠʩʫʥʦʢ 

4.4 (ʙ, ʛ)) ʜʦʤʠʥʠʨʫʶʪ ʢʦʣʝʙʘʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʧʦʨʷʜʢʘ 150ï250 ʤɻʮ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜʘʤ ʦʢʦʣʦ 4ï7 ʩʝʢʫʥʜ. ʋʩʠʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʩʣʝ ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. 

ɿʘʧʠʩʠ ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ (ʨʠʩʫʥʦʢ 4.4 (ʜ)) 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʘʥʘʣʦʛʠʯʥʫʶ ʪʝʥʜʝʥʮʠʶ ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʦʚ. ʅʘ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʧʝʢʪʨʦʛʨʘʤʤʝ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʩʧʝʢʪʨ ʚʥʦʩʠʪ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʦʢʦʣʦ 

100ï150 ʤɻʮ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜʘʤ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ ʧʦʨʷʜʢʘ 6ï10 ʩʝʢʫʥʜ. 



81 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʬʦʥʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʪʘʡʬʫʥʘ «ʂʦʥʛïʈʵʡè ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʣʫʯʘʷ ʪʘʡʬʫʥʘ «ʉʦʫʣʠʢ». 

ʇʦʤʠʤʦ ʫʩʠʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʧʝʨʠʦʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʚʦʣʥ ʟʳʙʠ ʥʘ 

ʟʘʧʠʩʷʭ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʧʦʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʧʝʨʠʦʜʦʚ ʧʦʨʷʜʢʘ 16ï20 ʩʝʢʫʥʜ, ʚʦʟʥʠʢʘʶʱʘʷ ʧʦʩʣʝ ʚʳʭʦʜʘ 

ʪʘʡʬʫʥʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

 

ʊʘʡʬʫʥ çʍʘʛʫʧʠʪè 

ɽʱʸ ʦʜʥʠʤ ʧʨʠʤʝʨʦʤ ʪʘʡʬʫʥʘ, ʧʨʦʰʝʜʰʝʛʦ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʂʦʨʝʡʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʦʢʘʟʘʚʰʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʡ ʬʦʥ ʚ ʘʢʚʘʪʦʨʠʠ ʗʧʦʥʩʢʦʛʦ 

ʤʦʨʷ, ʷʚʣʷʝʪʩʷ ʪʘʡʬʫʥ «ʍʘʛʫʧʠʪè, ʥʘʙʣʶʜʘʚʰʠʡʩʷ ʚ ʘʚʛʫʩʪʝ 2020 ʛʦʜʘ [72]. ʅʘ 

ʨʠʩʫʥʢʝ 4.5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʩʠʛʥʘʣʦʚ ʧʨʠʙʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʜʘʥʥʦʛʦ 

ʪʘʡʬʫʥʘ. 
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ʈʠʩʫʥʦʢ 4.5 ï ʌʨʘʛʤʝʥʪʳ ʟʘʧʠʩʝʡ ʧʨʠʙʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ 

«ʍʘʛʫʧʠʪè ʩ 05.08.2020 12:30 ʧʦ 07.08.2020 11:20 (UTC). (ʘ) ï ʩʠʛʥʘʣ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʳ ʜʝʬʦʨʤʦʛʨʘʬʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ, (ʙ) ï ʩʠʛʥʘʣ ʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ, (ʚ) ï ʩʠʛʥʘʣ ʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʳ ʜʝʬʦʨʤʦʛʨʘʬʘ ɿʘʧʘʜïɺʦʩʪʦʢ, (ʛ) ï ʩʠʛʥʘʣ ʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ɿʘʧʘʜïɺʦʩʪʦʢ, (ʜ) ï ʩʠʛʥʘʣ ʠ 
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ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʃʀɺɼɻ. ʄʦʤʝʥʪ ʚʭʦʜʘ ʪʘʡʬʫʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʂʦʨʝʡʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ï 05.08.2020 18:00 (ʢʨʘʩʥʳʡ ʧʫʥʢʪʠʨ), ʤʦʤʝʥʪ ʚʳʭʦʜʘ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ï 

06.08.2020 00:00 (ʯyʨʥʳʡ ʧʫʥʢʪʠʨ). 

 

ʅʘ ʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʷʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʉʝʚʝʨïʖʛ ʠ 

ɿʘʧʘʜïɺʦʩʪʦʢ (ʨʠʩʫʥʦʢ 4.5 (ʘ, ʚ)) ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 

ʤʠʢʨʦʜʝʬʦʨʤʘʮʠʡ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʨʦʭʦʞʜʝʥʠʶ ʪʘʡʬʫʥʘ ʥʘʜ 

ʂʦʨʝʡʩʢʠʤ ʧʦʣʫʦʩʪʨʦʚʦʤ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʚʳʭʦʜʫ ʝʛʦ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. 

ʇʦʩʣʝ ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʝʨʠʷ ʠʤʧʫʣʴʩʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʟʘʤʝʪʥʳʤ ʨʦʩʪʦʤ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ ʢʘʥʘʣʦʚ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʪʘʡʬʫʥʘ «ʂʦʥʛïʈʵʡè, ʧʦʩʣʝ ʚʳʭʦʜʘ 

ʪʘʡʬʫʥʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʦʙʣʘʩʪʴ 

ʧʦʚʳʰʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʦʙʣʘʩʪʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʠʦʜʘʤ 

ʧʦʨʷʜʢʘ 16ï20 ʩʝʢʫʥʜ. ɼʘʥʥʘʷ ʦʙʣʘʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦʚʳʰʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ ʠ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʫʩʠʣʝʥʠʝ ʜʣʠʥʥʦʧʝʨʠʦʜʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 

ʅʘ ʟʘʧʠʩʷʭ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ (ʨʠʩʫʥʦʢ 4.5 (ʙ)) ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʧʦʩʣʝ ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ ʥʘ 

ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ɼʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʜʘʥʥʦʛʦ ʢʘʥʘʣʘ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʩʠʣʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 

ʧʦʨʷʜʢʘ 150ï250 ʤɻʮ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʠʦʜʘʤ ʦʢʦʣʦ 4ï7 ʩʝʢʫʥʜ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʧʠʩʠ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ɿʘʧʘʜïɺʦʩʪʦʢ 

(ʨʠʩʫʥʦʢ 4.5 (ʛ)) ʯʘʩʪʠʯʥʦ ʩʦʜʝʨʞʘʪ ʧʦʚʨʝʞʜʸʥʥʳʝ ʜʘʥʥʳʝ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʦʪʜʝʣʴʥʳʭ ʠʤʧʫʣʴʩʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʣʦʩ ʥʘ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʧʝʢʪʨʦʛʨʘʤʤʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʵʪʠʭ ʘʨʪʝʬʘʢʪʦʚ, ʚ ʟʘʧʠʩʠ ʚʩʸ ʞʝ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʧʦʩʣʝ 
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ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʙʣʶʜʘʝʤʦʡ 

ʜʠʥʘʤʠʢʝ ʚ ʜʨʫʛʠʭ ʢʘʥʘʣʘʭ. 

ɿʘʧʠʩʠ ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ (ʨʠʩʫʥʦʢ 4.5 (ʜ)) 

ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʜʘʚʣʝʥʠʷ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ. ʅʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʧʝʢʪʨʦʛʨʘʤʤʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʧʦʨʷʜʢʘ 100ï150 

ʤɻʮ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʠʦʜʘʤ ʦʢʦʣʦ 6ï10 ʩʝʢʫʥʜ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ. 

 

ʊʘʡʬʫʥ çʏʦʥʜʘʨʠè 

ʉʣʝʜʫʶʱʠʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʦʙʳʪʠʝʤ ʷʚʣʷʝʪʩʷ ʪʘʡʬʫʥ «ʏʦʥʜʘʨʠ», 

ʥʘʙʣʶʜʘʚʰʠʡʩʷ ʚ ʘʚʛʫʩʪʝ 2024 ʛʦʜʘ [72]. ʅʘ ʨʠʩʫʥʢʝ 4.6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʨʝʤʝʥʥʳʝ 

ʨʝʘʣʠʟʘʮʠʠ ʩʠʛʥʘʣʦʚ ʧʨʠʙʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʩʧʝʢʪʨʦʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʚ ʧʝʨʠʦʜ 

ʧʨʦʭʦʞʜʝʥʠʷ ʜʘʥʥʦʛʦ ʪʘʡʬʫʥʘ. 
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ʈʠʩʫʥʦʢ 4.6 ï ʌʨʘʛʤʝʥʪʳ ʟʘʧʠʩʝʡ ʧʨʠʙʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ 

«ʏʦʥʜʘʨʠè ʚ ʧʝʨʠʦʜ ʩ 20.08.2024 08:00 ï 23.08.2024 00:30 (UTC). (ʘ) ï ʩʠʛʥʘʣ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʳ ʜʝʬʦʨʤʦʛʨʘʬʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ, (ʙ) ï ʩʠʛʥʘʣ ʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ, (ʚ) ï ʩʠʛʥʘʣ ʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʳ ʜʝʬʦʨʤʦʛʨʘʬʘ ɿʘʧʘʜïɺʦʩʪʦʢ, (ʛ) ï ʩʠʛʥʘʣ ʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ɿʘʧʘʜïɺʦʩʪʦʢ. ʄʦʤʝʥʪ ʚʭʦʜʘ ʪʘʡʬʫʥʘ 

ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ï 21.08.2024 05:00 (ʢʨʘʩʥʳʡ ʧʫʥʢʪʠʨ), ʤʦʤʝʥʪ ʚʳʭʦʜʘ ʥʘ 

ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ï 21.08.2024 14:00 (ʯʸʨʥʳʡ ʧʫʥʢʪʠʨ). 

 

ʅʘ ʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʷʭ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʉʝʚʝʨï

ʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ (ʨʠʩʫʥʦʢ 4.6 (ʘ, ʚ)) ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 
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ʤʠʢʨʦʜʝʬʦʨʤʘʮʠʡ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʨʦʭʦʞʜʝʥʠʶ ʪʘʡʬʫʥʘ ʥʘʜ 

ʪʝʨʨʠʪʦʨʠʝʡ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ 

ʢʦʣʝʙʘʥʠʡ ʬʠʢʩʠʨʫʶʪʩʷ ʚʙʣʠʟʠ ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ 

ʤʦʨʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʫʨʦʚʝʥʴ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ ʢʘʥʘʣʦʚ ʜʝʬʦʨʤʦʛʨʘʬʦʚ (ʨʠʩʫʥʦʢ 4.6 (ʘ, ʚ)) 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʩʠʣʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʫʩʠʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ ʧʦʨʷʜʢʘ 80ï150 ʤɻʮ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʠʦʜʘʤ ʦʢʦʣʦ 6ï12 ʩʝʢʫʥʜ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʯʘʩʪʠ 

ʩʧʝʢʪʨʘ ʧʨʦʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴ ʧʦʚʳʰʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʝʨʠʦʜʘʤ 

ʧʦʨʷʜʢʘ 16ï20 ʩʝʢʫʥʜ. ʕʪʘ ʦʙʣʘʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦʡ ʚ ʠʥʪʝʨʚʘʣʝ 

ʚʨʝʤʝʥʠ, ʙʣʠʟʢʦʤ ʢ ʚʳʭʦʜʫ ʪʘʡʬʫʥʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʧʠʩʠ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʉʝʚʝʨïʖʛ ʠ 

ɿʘʧʘʜïɺʦʩʪʦʢ ʥʘʯʠʥʘʶʪʩʷ ʥʝ ʩ ʥʘʯʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʅʘ 

ʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʷʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ (ʨʠʩʫʥʦʢ 4.6 (ʙ, ʛ)) ʵʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʫʯʘʩʪʢʘ ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ ʚ ʥʘʯʘʣʴʥʦʡ ʯʘʩʪʠ ʟʘʧʠʩʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ, 

ʥʘʯʠʥʘʶʱʝʛʦʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ 16 ʯʘʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʟʘʧʠʩʝʡ 

ʜʝʬʦʨʤʦʛʨʘʬʦʚ. 

ɺ ʜʦʩʪʫʧʥʦʡ ʯʘʩʪʠ ʟʘʧʠʩʠ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ (ʨʠʩʫʥʦʢ 4.6 

(ʙ)) ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʵʥʝʨʛʠʠ ʚ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʧʦʨʷʜʢʘ 150ï300 ʤɻʮ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʘʤ ʦʢʦʣʦ 3ï7 ʩʝʢʫʥʜ. 

ɼʘʥʥʳʡ ʜʠʘʧʘʟʦʥ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʰʪʦʨʤʦʚʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʘʟʚʠʪʠʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʟʘʧʠʩʠ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ɿʘʧʘʜïɺʦʩʪʦʢ (ʨʠʩʫʥʦʢ 4.6 (ʛ)). ʅʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʧʝʢʪʨʦʛʨʘʤʤʝ ʪʘʢʞʝ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʫʩʠʣʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʧʦʨʷʜʢʘ 150ï300 
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ʤɻʮ, ʢʦʪʦʨʦʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʟʘʧʠʩʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʜʘʥʥʦʛʦ ʩʦʙʳʪʠʷ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʣʘʟʝʨʥʦʛʦ 

ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ, ʧʦʵʪʦʤʫ ʘʥʘʣʠʟ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʟʘʧʠʩʷʤʠ 

ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʤʝʪʨʘ. 

 

ʊʘʡʬʫʥ çʉʘʥʙʘè 

ʌʠʥʘʣʴʥʳʤ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʩʦʙʳʪʠʝʤ ʷʚʣʷʝʪʩʷ ʪʘʡʬʫʥ «ʉʘʥʙʘ», 

ʥʘʙʣʶʜʘʚʰʠʡʩʷ ʚ ʩʝʥʪʷʙʨʝ 2012 ʛʦʜʘ [72] (ʨʠʩʫʥʦʢ 4.7).  

 

ʈʠʩʫʥʦʢ 4.7 ï ʌʨʘʛʤʝʥʪʳ ʟʘʧʠʩʝʡ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ 

«ʉʘʥʙʘè ʧʨʦʭʦʜʠʚʰʠʡ ʚ ʧʝʨʠʦʜ ʩ 16.09.2012 00:00 ʧʦ 19.09.2012 08:00 (UTC). (ʘ) ï ʩʠʛʥʘʣ ʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʳ ʜʝʬʦʨʤʦʛʨʘʬʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ, (ʙ) ï ʩʠʛʥʘʣ 

ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʩʝʡʩʤʦʤʝʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨïʖʛ. ʄʦʤʝʥʪ ʚʭʦʜʘ ʪʘʡʬʫʥʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ï 17.09.2012 03:00 (ʢʨʘʩʥʳʡ ʧʫʥʢʪʠʨ), ʤʦʤʝʥʪ ʚʳʭʦʜʘ ʥʘ 

ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ï 17.09.2012 10:00 (ʯʸʨʥʳʡ ʧʫʥʢʪʠʨ). 

 

ʅʘ ʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʷʭ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʉʝʚʝʨï

ʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ (ʨʠʩʫʥʦʢ 4.7 (ʘ, ʙ)) ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 

ʤʠʢʨʦʜʝʬʦʨʤʘʮʠʡ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʨʦʭʦʞʜʝʥʠʶ ʪʘʡʬʫʥʘ ʥʘʜ 
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ʪʝʨʨʠʪʦʨʠʝʡ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ 

ʬʠʢʩʠʨʫʶʪʩʷ ʚʙʣʠʟʠ ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʧʦʩʣʝ 

ʯʝʛʦ ʫʨʦʚʝʥʴ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʦʛʨʘʤʤʳ ʦʙʦʠʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ (ʨʠʩʫʥʦʢ 4.7 (ʘ, ʙ)) 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʩʠʣʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʘʷ ʦʙʣʘʩʪʴ ʵʥʝʨʛʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʜʠʘʧʘʟʦʥʝ 

ʯʘʩʪʦʪ ʧʦʨʷʜʢʘ 80ï150 ʤɻʮ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʘʤ ʦʢʦʣʦ 6ï12 ʩʝʢʫʥʜ. ɺʙʣʠʟʠ 

ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʧʝʢʪʨʘʣʴʥʦʡ ʵʥʝʨʛʠʠ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʚʠʜʝ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ. 

ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʚʦʟʚʨʘʱʝʥʠʝ ʫʨʦʚʥʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʢ 

ʟʥʘʯʝʥʠʷʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʩʧʦʢʦʡʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʜʘʥʥʦʛʦ ʩʦʙʳʪʠʷ ʦʪʩʫʪʩʪʚʫʶʪ ʟʘʧʠʩʠ ʩʝʡʩʤʦʤʝʪʨʘ ʠ 

ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ, ʧʦʵʪʦʤʫ ʘʥʘʣʠʟ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʜʘʥʥʳʤʠ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʚʳʰʝ ʘʥʘʣʠʟ ʟʘʧʠʩʝʡ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ, 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʤʝʪʨʘ ʠ ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ 

ʛʠʜʨʦʩʬʝʨʳ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʦʚ «ʉʦʫʣʠʢè, çʂʦʥʛïʈʵʡè, çʍʘʛʫʧʠʪ», 

çʏʦʥʜʘʨʠè ʠ çʉʘʥʙʘè ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʷʜ ʦʙʱʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʚ ʘʢʚʘʪʦʨʠʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. 

ɼʣʷ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʦʙʳʪʠʡ ʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 

ʤʠʢʨʦʜʝʬʦʨʤʘʮʠʡ ʚ ʠʥʪʝʨʚʘʣʘʭ ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʭʦʞʜʝʥʠʶ ʪʘʡʬʫʥʦʚ 

ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʤʫ ʚʳʭʦʜʫ ʥʘ ʘʢʚʘʪʦʨʠʶ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ʅʘ ʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʷʭ ʩʠʛʥʘʣʦʚ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʵʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʟʘʤʝʪʥʦʛʦ ʨʦʩʪʘ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʠ ʧʦʷʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʠʤʧʫʣʴʩʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʦʨʩʢʦʛʦ 

ʚʦʣʥʝʥʠʷ. 
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ɸʥʘʣʠʟ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʛʨʘʤʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʵʥʝʨʛʠʷ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʧʦʨʷʜʢʘ 80ï150 

ʤɻʮ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʘʤ ʦʢʦʣʦ 6ï12 ʩʝʢʫʥʜ. ɼʘʥʥʳʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʘʡʬʫʥʦʚ ʠ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ 

ʰʪʦʨʤʦʚʳʭ ʤʠʢʨʦʩʝʡʩʤ[30,97,101], ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʣʠʥʝʡʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʨʩʢʠʭ ʚʦʣʥ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʪʘʡʬʫʥʦʚ «ʂʦʥʛïʈʵʡè, çʍʘʛʫʧʠʪè 

ʠ çʏʦʥʜʘʨʠè, ʥʘ ʟʘʧʠʩʷʭ ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʙʣʘʩʪʴ ʧʦʚʳʰʝʥʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʙʦʣʝʝ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʝʨʠʦʜʘʤ ʧʦʨʷʜʢʘ 16ï20 ʩʝʢʫʥʜ. ʕʪʘ ʦʙʣʘʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʩʣʝ ʚʳʭʦʜʘ ʪʘʡʬʫʥʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʥʘ 

ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʜʣʠʥʥʦʧʝʨʠʦʜʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʰʪʦʨʤʦʚʦʛʦ ʚʦʣʥʝʥʠʷ. 

ɺ ʟʘʧʠʩʷʭ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʝʡʩʤʦʤʝʪʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʧʦʨʷʜʢʘ 150ï300 ʤɻʮ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʝʨʠʦʜʘʤ ʦʢʦʣʦ 3ï7 ʩʝʢʫʥʜ. ɼʘʥʥʳʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʰʪʦʨʤʦʚʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʧʝʨʠʦʜʳ 

ʨʘʟʚʠʪʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʣʥʝʥʠʷ ʚ ʘʢʚʘʪʦʨʠʠ ʤʦʨʷ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʦʙʳʪʠʡ ʟʘʧʠʩʠ ʩʝʡʩʤʦʤʝʪʨʘ ʥʘʯʠʥʘʶʪʩʷ ʥʝ ʩ ʥʘʯʘʣʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠʣʠ ʯʘʩʪʠʯʥʦ ʩʦʜʝʨʞʘʪ ʧʦʚʨʝʞʜʸʥʥʳʝ 

ʫʯʘʩʪʢʠ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʥʝʢʦʪʦʨʳʭ ʬʘʟ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʘʡʬʫʥʦʚ. 

ʉʠʛʥʘʣʳ ʣʘʟʝʨʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʚʘʨʠʘʮʠʡ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʩʬʝʨʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʠʟʤʝʥʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ, ʩʦʛʣʘʩʫʶʱʝʝʩʷ ʩ ʜʠʥʘʤʠʢʦʡ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʬʦʥʘ, ʥʘʙʣʶʜʘʝʤʦʡ ʥʘ ʟʘʧʠʩʷʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʠ ʩʝʡʩʤʦʤʝʪʨʘ. ʅʘ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʩʧʝʢʪʨʦʛʨʘʤʤʘʭ ʟʘʧʠʩʝʡ ʃʀɺɼɻ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʩʧʝʢʪʨʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ʪʘʢʞʝ 
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ʚʥʦʩʠʪ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜʘʤ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ ʧʦʨʷʜʢʘ 

ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʭʦʞʜʝʥʠʝ ʪʘʡʬʫʥʦʚ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ 

ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʠʡ ʚʳʭʦʜ ʥʘ ʘʢʚʘʪʦʨʠʶ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʘʤʝʪʥʳʤ ʫʩʠʣʝʥʠʝʤ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ 

ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʧʨʠʙʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜʥʦï

ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʛʥʘʣʦʚ ʦʙʣʘʜʘʶʪ ʩʭʦʞʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʪʘʡʬʫʥʦʚ. 

ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠ 

ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʨʠʦʜʳ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʘʣʝʝ 

ʧʨʦʚʦʜʠʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʤʠʢʨʦʜʝʬʦʨʤʘʮʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʜʝʬʦʨʤʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ «ʭʚʦʩʪʦʚ» ʵʪʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʧʠʩʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʳʭ 

ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

 

4.3 ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ 

ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʦʚ  

ɺ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʠʛʥʘʣ,r ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʣʘʟʝʨʥʳʤʠ 

ʜʝʬʦʨʤʦʛʨʘʬʘʤʠ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʡʬʫʥʦʚ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. 

ɸʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʟʘʧʠʩʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʛʨʘʤʤ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʧʨʠ ʨʘʟʚʠʪʠʠ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʰʪʦʨʤʦʚʳʭ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 

ʆʜʥʘʢʦ ʚʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ ʩʠʛʥʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʣʠʰʴ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʢʠ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʩʠʛʥʘʣʦʚ ʜʝʬʦʨʤʘʮʠʡ 
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ʟʝʤʥʦʡ ʢʦʨʳ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʩʩʣʝʜʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʩʣʫʯʘʡʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʠ ʚʳʷʚʠʪʴ ʭʘʨʘʢʪʝʨ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [102ï104]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʛʝʦʬʠʟʠʢʝ ʠ ʦʢʝʘʥʦʣʦʛʠʠ [31,105ï107] ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʦʥʦʚʦʛʦ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʰʪʦʨʤʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʘʥʘʣʠʟ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʩʠʛʥʘʣʦʚ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʥʘʣʠʯʠʝ ʥʝʛʘʫʩʩʦʚʳʭ ʩʚʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʣʠʥʝʡʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʤʦʨʩʢʦʛʦ 

ʚʦʣʥʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʚʦʣʥ ʩ ʙʝʨʝʛʦʚʦʡ ʟʦʥʦʡ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʘʥʥʳʭ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʰʪʦʨʤʦʚʳʭ ʩʦʙʳʪʠʷʭ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʨʤʠʨʦʚʢʘ ʜʝʬʦʨʤʘʮʠʡ ʥʘ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ:  

‘ ἂ‐ὸἃȟ (4.1) 

ʛʜʝ ʫʛʣʦʚʳʝ ʩʢʦʙʢʠ ʦʙʦʟʥʘʯʘʶʪ ʫʩʨʝʜʥʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ. 

 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

„ ἂ‐ὸ ‘ ἃ (4.2) 

 

ʅʦʨʤʠʨʦʚʘʥʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ᾀὸ
‐ὸ ‘

„
 (4.3) 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʚʘʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʛʥʘʣʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷʭ ʰʪʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʦʡ ʘʤʧʣʠʪʫʜʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʇʦʜʦʙʥʘʷ ʥʦʨʤʠʨʦʚʢʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʣʫʯʘʡʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʛʝʦʬʠʟʠʢʝ ʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ [108]. 
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ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ. ʆʮʝʥʢʘ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʛʠʩʪʦʛʨʘʤʤʥʦʛʦ ʤʝʪʦʜʘ: 

ὴ‐
ὔ

ὔῳ‐
 ȟ (4.4) 

ʛʜʝ Ni ï ʯʠʩʣʦ ʟʥʘʯʝʥʠʡ ʜʝʬʦʨʤʘʮʠʠ ʚ iïʤ ʠʥʪʝʨʚʘʣʝ, N ï ʦʙʱʝʝ ʯʠʩʣʦ 

ʠʟʤʝʨʝʥʠʡ, ȹŮ ï ʰʠʨʠʥʘ ʠʥʪʝʨʚʘʣʘ.  

 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ:  

ὴ‐ ὴ
‐

„
 ȟ (4.5) 

 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʯʘʡʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʠʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʛʘʫʩʩʦʚʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʝʣʠʥʝʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ. 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʬʦʨʤʘʮʠʡ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʘʡʬʫʥʘ çʉʦʫʣʠʢè 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʩʤʦʪʨʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʘʡʬʫʥʘ çʉʦʫʣʠʢè. 

ʅʘ ʨʠʩʫʥʢʝ 4.8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʉʝʚʝʨïʖʛ ʠ ɿʘʧʘʜïɺʦʩʪʦʢ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ 

ʣʘʟʝʨʥʳʭ ʜʝʬʦʨʤʦʛʨʘʬʦʚ. 

 


















































