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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʊʉ ʚʩʸ ʙʦʣʝʝ ʢʨʠʪʠʯʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʚʣʘʜʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʦʤ. ʇʦʤʠʤʦ ʟʘʪʨʘʪ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʥʘ ʵʪʦʪ ʬʘʢʪʦʨ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʬʠʥʘʥʩʦʚʳʝ ʨʘʩʭʦʜʳ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ. ɺ ʩʣʫʯʘʝ ʢʣʘʩʩʠ-

ʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʨʝʯʴ ʠʜʸʪ ʦ ʟʘʪʨʘʪʘʭ ʥʘ ʞʠʜʢʦʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʪʦʧʣʠʚʦ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʚʣʘʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʭ ʩʥʠʞʘʪʴ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦ-

ʩʪʠʯʴ, ʠʩʧʦʣʴʟʫʷ ʚ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʘʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʤʠʥʠʤʠʟʠ-

ʨʦʚʘʪʴ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ. ʋʢʘʟʘʥʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʨʝ-

ʰʘʶʪ ʧʦʩʪʦʷʥʥʦ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʚʦʧʨʦʩ ʦ ʚʨʝʜʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʢʨʫʞʘ-

ʶʱʫʶ ʩʨʝʜʫ. ʇʦ ʥʝʢʦʪʦʨʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʜʦʣʷ ʵʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʝʩʴʤʘ 

ʩʫʱʝʩʪʚʝʥʥʘ. 

ʂʘʨʜʠʥʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʊʕʇ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ. ɺ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʜʣʷ ʧʨʠʚʦʜʘ ʜʚʠʞʠʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʩʠʣʦʚʳʝ 

ʧʝʨʝʜʘʯʠ, ʚʢʣʶʯʘʶʱʠʝ ʪʷʛʦʚʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʠ ʘʚʪʦʥʦʤʥʳʡ ʠʥʚʝʨʪʦʨ 

ʥʘʧʨʷʞʝʥʠʷ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʩʦʩʪʘʚʘ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʧʨʠʚʦʜʘ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʭʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʊʉ ʠ 

ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɸʥʘʣʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʧʨʦʩʘʤ ʩʦʟʜʘʥʠʷ 

ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʢʘʢ ʚ ʤʠʨʝ, ʪʘʢ ʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʠ ʧʦʚʳʰʝʥʠʝ ʢʣʶʯʝʚʦʛʦ ʧʦʪʨʝʙʠ-

ʪʝʣʴʩʢʦʛʦ ʩʚʦʡʩʪʚʘ ï ʘʚʪʦʥʦʤʥʦʩʪʠ ʧʨʦʙʝʛʘ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʨʘʟ-

ʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ, ʢʘʢ ʦʙʨʘʪʠʤʦʩʪʴ, ʙʳʩʪʨʦʪʘ ʠ ʪʦʯʥʦʩʪʴ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ, ʧʨʷʤʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʦʤʝʥʪʦʤ ʠ ʜʨʫʛʠʝ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʦʧʳʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʠʚʥʦʩʪʠ 

ʊʕʇ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʟʜʘʚʘʝʤʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʝʤʣʝ-

ʤʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʥʝ ʚʩʝʛʜʘ ʠʤʝʶʪʩʷ ʥʘ ʙʦʨʪʫ. ʇʨʠ ʥʘʣʠʯʠʠ ʪʘʢʠʭ ʤʦʱʥʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʳ ʪʦʯ-

ʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦ ʨʘʙʦʪʝ ʩʠʩʪʝʤ, ʘʛʨʝʛʘʪʦʚ ʠ ʩʘʤʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʫʩʣʦʚʠʷʭ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟ-

ʤʝʥʷʶʪʩʷ, ʘ ʟʘʯʘʩʪʫʶ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʇʦʩʢʦʣʴʢʫ ʜʚʠʞʝʥʠʝ ʊʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʠʡʩʷ 

ʧʨʦʮʝʩʩ, ʧʨʠʚʦʜ ʨʘʙʦʪʘʝʪ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʦʜʠʯʝ-

ʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ, ʚʢʣʶʯʘʷ ʠʟʤʝ-

ʥʝʥʠʝ ʝʛʦ ʟʥʘʢʘ. ʇʦʵʪʦʤʫ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʶ ʠʤʝʥʥʦ ʧʝ-

ʨʝʭʦʜʥʳʤʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ. ʄʥʦʛʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʪʷʛʦʚʦʛʦ ʠ ʪʦʨʤʦʟʥʦʛʦ ʫʩʠʣʠʷ ʤʝʞʜʫ ʢʦʣʸʩʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʤʘʰʠʥʳ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʮʝʩʩʘʤ ʨʘʟʛʦʥʘ ʊʉ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪ ʤʝʩʪʦ ʧʦʚʳʰʝʥʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ-ʟʘ ʧʦʷʚʣʝʥʠʷ ʧʦʚʳ-

ʰʝʥʥʦʛʦ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʙʫʢʩʦʚʘ-

ʥʠʷ. ʕʪʦʤʫ ʚʦʧʨʦʩʫ ʧʦʩʚʷʱʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʢʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʚ ʤʠʨʝ. 

ʈʘʙʦʪʘ ʚ ʨʝʞʠʤʝ ʟʘʤʝʜʣʝʥʠʷ ʜʣʷ ʊʉ ʩ ʪʷʛʦʚʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ 

ʠʤʝʝʪ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʨʝ-

ʢʫʧʝʨʘʮʠʶ ʵʥʝʨʛʠʠ ʧʨʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʪʦʨʤʦʞʝʥʠʠ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘ-

ʥʠʤʘʝʪ ʚʦʧʨʦʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʨʤʦʟʥʦʛʦ ʫʩʠ-

ʣʠʷ ʧʨʠ ʟʘʜʝʡʩʪʚʦʚʘʥʠʠ ʨʘʙʦʯʝʡ ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ ʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʪʦʨʤʦʞʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ. ɺʘʞʥʳʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʙʣʦʢʠʨʦʚʢʠ 
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ʢʦʣʸʩ ʧʨʠ ʠʭ ʧʦʣʥʦʤ ʩʢʦʣʴʞʝʥʠʠ, ʥʝ ʪʦʣʴʢʦ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʘ ʢʦ-

ʪʦʨʳʭ ʦʩʥʦʚʘʥʘ ʨʘʙʦʪʘ ɸɹʉ, ʥʦ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʢʘʟʘʥʥʳʭ ʩʚʦʡʩʪʚ ʧʨʠ-

ʚʦʜʘ. ɼʣʷ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʵʣʘʩʪʠʯʥʦʡ ʰʠʥʳ ʪʘʢʠʝ ʷʚʣʝʥʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ 

ʢʘʢ ʨʘʟ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʘʟʛʦʥʘ ʠʣʠ ʪʦʨʤʦʞʝʥʠʷ ʠ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ ʊʉ. 

ʂʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʨʝʞʠʤʘʭ ʜʚʠʞʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʧʦʚʳ-

ʰʝʥʥʦʝ ʩʢʦʣʴʞʝʥʠʝ ʢʦʣʸʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʨʦʞʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʩʠʣʘ ʪʨʝʥʠʷ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ. ʕʪʦ ʤʦ-

ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʩ ʙʦʣʴʰʦʡ ʘʤʧʣʠ-

ʪʫʜʦʡ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘ ʚʦʟʙʫʞʜʝʥʠʝ ʢʦʣʝʙʘʥʠʡ ʨʘʩʭʦʜʫʝʪʩʷ ʵʥʝʨʛʠʷ, ʧʦʵʪʦʤʫ 

ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʥʠʞʘʝʪ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʷʚʣʝʥʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʟʦʥʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʜʚʠʞʠʪʝʣʷ ʩ ʦʧʦʨʥʳʤ ʦʩʥʦʚʘʥʠʝʤ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʫʟʣʘʭ ʪʨʝʥʠʷ, ʛʜʝ ʪʘʢʞʝ 

ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʩʥʠʞʝʥʠʝ ʪʨʝʥʠʷ ʧʨʠ ʨʦʩʪʝ ʩʢʦʨʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʝ-

ʨʝʤʝʱʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʢʘʩʘʝʪʩʷ ʫʟʣʦʚ ʘʛʨʝʛʘʪʦʚ ʩʠʣʦʚʦʛʦ ʧʨʠʚʦʜʘ. ʈʦʩʪ 

ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʥʘʛʨʫʞʝʥʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ 

ʧʨʠʚʦʜʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʠʟʥʦʩʫ ʠ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ (ʧʦ-

ʣʦʤʢʘʤ). ɺʦʟʙʫʞʜʝʥʠʝ ʢʦʣʝʙʘʥʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʨʦʩʪʦʤ ʘʤʧʣʠʪʫʜʳ, 

ʧʨʦʚʦʮʠʨʫʝʪ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝ-

ʩʪʠ ʢ ʙʣʦʢʠʨʦʚʢʝ ʠʣʠ ʙʫʢʩʦʚʘʥʠʶ ʢʦʣʸʩ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʝʙʝʟʦʧʘʩʥʳʭ ʩʠʪʫ-

ʘʮʠʡ. 

ʊʕɼ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʊʕʇ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʥʭʨʦʥʥʳʭ ʩ ʚʦʟ-

ʙʫʞʜʝʥʠʝʤ ʦʪ ʧʦʩʪʦʷʥʥʳʭ ʤʘʛʥʠʪʦʚ, ʦʙʣʘʜʘʶʪ ʞʸʩʪʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʦʡ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʦʣʝʙʘʥʠʷ ʚʥʝʰʥʝʡ ʧʨʠʚʝʜʸʥʥʦʡ ʢ ʚʘʣʫ ʨʦʪʦʨʘ 

ʥʘʛʨʫʟʢʠ ʫ ʪʘʢʠʭ ʤʘʰʠʥ ʚʳʟʳʚʘʶʪ ʢʦʣʝʙʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʩʪʨʝʤʣʝʥʠʷ ʧʨʠʚʦʜʘ ʦʙʝʩʧʝʯʠʪʴ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʨʘʚʥʦʚʝʩʠʝ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʩʢʦʨʝʥʠʝʤ ʠ ʪʦʨʤʦʞʝʥʠʝʤ ʨʦʪʦʨʘ, ʘ ʪʘʢʞʝ 

ʢʦʣʝʙʘʥʠʷʤʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ. ʈʦʪʦʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ʊʕɼ ʦʪʣʠʯʘʶʪʩʷ ʤʘʣʳʤ 
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ʤʦʤʝʥʪʦʤ ʠʥʝʨʮʠʠ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʚ ʪʘʢʠʭ ʊʕɼ ʦʪʩʫʪʩʪʚʫʶʪ ʵʣʝʤʝʥʪʳ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʘ ʩʘʤʠ ʧʦ ʩʝʙʝ ʦʥʠ ʟʘʪʫ-

ʭʘʶʪ. ʂʦʣʝʙʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʧʨʦʚʦʮʠʨʫʶʪ ʢʦʣʝʙʘʥʠʷ ʬʘʟʥʳʭ 

ʪʦʢʦʚ ʊʕɼ ʠ ʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʫ ʘʚʪʦʥʦʤʥʦʛʦ ʠʥʚʝʨʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠʚʦʜʘ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʠ ʢʦʥʪʨʦʣʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʠʚʦʜʳ ʤʦʛʫʪ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʪʴ ʥʘ ʧʨʦʮʝʩʩʳ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʷʚʣʝʥʠʡ ʚʦ ʚʩʝʡ ʩʠʩʪʝʤʝ ʧʨʠ-

ʚʦʜʘ. ʆʜʥʘʢʦ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʩʣʦʞʥʝʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʥʦʤʫ ʨʘʩʭʦʜʫ ʵʥʝʨʛʠʠ. ʂʦʣʝʙʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘ ʚʳ-

ʭʦʜʝ ʠʥʚʝʨʪʦʨʘ ʧʨʦʚʦʮʠʨʫʶʪ ʢʦʣʝʙʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʦʪ 

ʠʩʪʦʯʥʠʢʘ, ʯʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʝʛʦ ʩʚʦʡʩʪʚʘʭ ʠ ʨʝʩʫʨʩʝ. ɼʘʥʥʳʡ 

ʚʦʧʨʦʩ ʚʩʸ ʝʱʸ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ, ʥʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʦʣʝʙʘʥʠʡ ʦʢʘʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 

ɺ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʠʟʫʯʝʥʳ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʷʝʤʳʭ ʢʦʣʸʩ, ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʥʝʛʘʪʠʚ-

ʥʳʤ ʷʚʣʝʥʠʝʤ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʸʥʥʳʭ ʠʟʫʯʝʥʠʶ ʘʚʪʦʢʦʣʝʙʘʥʠʡ 

ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʨʘʡʥʝ ʤʘʣʦ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʧʨʠʯʠʥ, 

ʫʩʣʦʚʠʡ ʠ ʤʝʩʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, ʠʭ ʭʘʨʘʢʪʝʨʘ, ʨʘʟʨʘʙʦʪʢʠ ʩʧʦ-

ʩʦʙʦʚ ʠ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. 

ʇʨʦʙʣʝʤʝ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʜʚʠʞʝʥʠʝ ʊʉ ʧʦʩʚʷʱʝʥʦ ʤʥʦʞʝʩʪʚʦ 

ʨʘʙʦʪ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʪʦʣʢʘ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʘ ʩ ʩʠʥʪʝʟʦʤ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʷʛʦʚʳʤ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʧʦʪʝʨʠ ʵʥʝʨ-

ʛʠʠ. ʆʜʥʘʢʦ ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʧʦʟʚʦʣʷʶʪ ʜʦʙʠʪʴʩʷ ʫʣʫʯʰʝ-

ʥʠʷ ʥʝ ʙʦʣʝʝ ʯʝʤ 10 %, ʧʨʠ ʵʪʦʤ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʇʦʩʢʦʣʴʢʫ 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʨʝʰʝʥʠʷ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʟʘʧʘʩ ʭʦʜʘ, ʟʘʜʘʯʘ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. ʆʩʥʦʚʥʳʝ ʧʦʜ-

ʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ ʩʚʷʟʘʥʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ 
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ʪʦʨʤʦʞʝʥʠʷ ʧʨʠ ʚʳʩʦʢʦʤ ʂʇɼ ʧʨʠʚʦʜʘ, ʜʚʠʞʝʥʠʝʤ ʧʦ ʠʥʝʨʮʠʠ, ʨʝʘʣʠʟʘʮʠʝʡ 

ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ ʚ ʨʘʙʦʯʠʭ ʪʦʯʢʘʭ ʩ ʚʳʩʦʢʠʤ ʂʇɼ. ʈʝʘʣʠʟʦʚʘʪʴ ʵʪʠ ʧʦʜʭʦʜʳ 

ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʜʦʣʞʥʦʛʦ ʟʘʢʦʥʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ, ʢʦʪʦʨʳʡ ʥʝ ʪʨʝʙʫʝʪ 

ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ 

ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʵʨʛʦʥʦʤʠʢʫ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʥʝʦʙ-

ʭʦʜʠʤʳ ʧʨʦʛʨʘʤʤʥʳʝ ʥʘʙʣʶʜʘʪʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ ʊʉ. ʕʪʠ ʥʘʙʣʶʜʘʪʝʣʠ ʠ ʟʘʢʦʥ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʢʦʤʧʦʥʝʥʪʳ, ʧʨʠʤʝʥʷʝ-

ʤʳʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʚʦʜʘʭ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ 

ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥ. 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʩʥʠʞʝʥʠʷ ʜʠʥʘʤʠ-

ʯʝʩʢʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʢ ʪʷʛʦʚʦʛʦ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ, ʪʘʢ ʠ 

ʦʩʪʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʤʧʦʥʝʥʪʦʚ. ʕʪʦ ʫʤʝʥʴʰʘʝʪ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ, ʪʨʘʪʷʱʝʡʩʷ 

ʥʘ ʚʦʟʙʫʞʜʝʥʠʝ ʢʦʣʝʙʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʧʦʣʝʟʥʳʡ ʩʨʦʢ 

ʩʣʫʞʙʳ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ʆʥʠ 

ʚʦʟʥʠʢʘʶʪ ʨʝʜʢʦ, ʥʦ ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʩʘʤʠ ʥʝ ʟʘʪʫʭʘʶʪ. ʇʨʠ ʵʪʦʤ ʘʤʧʣʠʪʫʜʳ 

ʩʠʣʦʚʳʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʨʘʩʪʘʶʪ ʢʨʘʪʥʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝ-

ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʝʞʠʤʫ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚʧʣʦʪʴ ʜʦ ʚʳʭʦʜʘ ʠʭ ʠʟ 

ʩʪʨʦʷ. ɼʣʷ ʢʦʣʸʩʥʳʭ ʤʘʰʠʥ ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ 

ʩʢʦʣʴʞʝʥʠʠ ʢʦʣʝʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʦʨʥʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʢʦʛʜʘ ʩʠʣʘ ʪʨʝʥʠʷ ʧʘ-

ʜʘʝʪ, ʘ ʩʢʦʨʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʨʘʩʪʸʪ. ɺʦʟʙʫʞʜʝʥʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʵʪʠʭ ʩʣʫ-

ʯʘʷʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʧʦʜʚʠʞʥʦʩʪʠ, ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. ʄʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʠʟ-

ʚʝʩʪʥʳ. ʆʥʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʚʳʚʝʜʝʥʠʠ ʠʟ ʩʠʩʪʝʤʳ ʚʳʟʳʚʘʶʱʝʡ ʠʭ ʣʠʰʥʝʡ 

ʵʥʝʨʛʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʩ 

ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ. ɼʣʷ ʪʷʛʦʚʦʛʦ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ ʢʦʣʸʩʥʳʭ ʊʉ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʛʦʪʦʚʳʭ ʘʣʛʦʨʠʪ-

ʤʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʩʚʦʡʩʪʚʘ ʵʣʘʩʪʠʯʥʳʭ ʰʠʥ, ʦʧʦʨʥʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʤʝʥʷʝʤʳʭ ʊʕɼ, ʢʦʪʦʨʳʝ 
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ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʙʫʞʜʝʥʠʶ ʢʦʣʝʙʘʥʠʡ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʉʦʟʜʘ-

ʥʠʝ ʪʘʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʥʦ ʜʣʷ ʝʸ ʨʝʰʝʥʠʷ ʪʨʝʙʫ-

ʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʝ ʥʘʙʣʶʜʘʪʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʞʠʤʘ ʨʘ-

ʙʦʪʳ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ, ʫʩʣʦʚʠʡ ʢʘ-

ʯʝʥʠʷ ʠ ʩʢʦʣʴʞʝʥʠʷ ʰʠʥ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʳʯʠʩʣʠʪʴ ʠ ʧʨʠʤʝʥʠʪʴ ʚʥʝʰʥʝʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʜʣʷ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʢʦʣʝʙʘʥʠʷ. 

ʇʦʵʪʦʤʫ ʚʳʩʦʢʘʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ 

ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʕʄʉʇ ʧʨʠʚʦʜʘ ʚʝʜʫʱʠʭ ʢʦʣʸʩ ʊʉ, ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫ-

ʞʝʥʥʦʩʪʠ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ ʕʄʉʇ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʮʝʣʴ ʜʠʩʩʝʨʪʘʮʠʦʥ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʉ ʟʘ ʩʯʸʪ 

ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ ʝʸ ʨʝʢʫʧʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʥʠ-

ʞʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦ-

ʚʘʥʥʳʭ ʟʘʢʦʥʦʚ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʕʄʉʇ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘ-

ʜʘʯʠ: 

1. ʈʘʟʨʘʙʦʪʘʪʴ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ çʢʦʣʸʩ-

ʥʦʝ ʊʉ ʩ ʕʄʉʇ ï ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘè. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʠʥʪʝʟʫ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʕʄʉʇ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʉ. 

3. ʉʠʥʪʝʟʠʨʦʚʘʪʴ ʘʜʘʧʪʠʚʥʳʝ ʤʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʮʝʥʢʠ ʢʣʶʯʝʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ çʕʄʉʇ-ʵʣʘʩʪʠʯʥʦʝ ʢʦʣʝʩʦ 

ï ʜʦʨʦʛʘè. 

4. ɺʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʢʦʣʝʙʘ-

ʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʧʝʨʝʭʦʜʷʱʠʭ ʚ ʘʚʪʦʢʦʣʝʙʘʥʠʷ, ʚ ʩʠʩʪʝʤʝ çʕʄʉʇ-

ʵʣʘʩʪʠʯʥʦʝ ʢʦʣʝʩʦ ï ʜʦʨʦʛʘè. 
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5. ʈʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ ʚ ʕʄʉʇ ʊʉ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʜʘʚʣʝʥʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ 

ʪʷʛʦʚʦʤ ʠ ʪʦʨʤʦʟʥʦʤ ʨʝʞʠʤʘʭ. 

6. ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʊʉ ʥʘ ʦʩʥʦʚʝ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʕʄʉʇ. 

7. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʦʮʝʥʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʟʘʢʦʥʦʚ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʕʄʉʇ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʚ ʩʠʩʪʝʤʝ çʕʄʉʇ ʊʉ  ʵʣʘ-

ʩʪʠʯʥʦʝ ʢʦʣʝʩʦ ï ʜʦʨʦʛʘè. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʠʩʪʝʤʘ çʕʄʉʇ ʊʉ - ʵʣʘʩʪʠʯʥʦʝ ʢʦʣʝʩʦ ï ʜʦ-

ʨʦʛʘè. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʉʠʥʪʝʟʠʨʦʚʘʥ ʥʦʚʳʡ ʘʜʘʧʪʠʚʥʳʡ ʤʝʪʦʜ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʮʝʥʢʠ ʤʦ-

ʤʝʥʪʘ ʩʠʣ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ çʕʄʉʇ - ɻ ʣʘʩʪʠʯʥʦʝ ʢʦʣʝʩʦ ï ʜʦʨʦʛʘè. ʆʥ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʪʝʤ, ʯʪʦ ʟʘʜʘʯʘ ʦʮʝʥʢʠ ʩʚʦʜʠʪʩʷ ʢ ʟʘ-

ʜʘʯʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʚʦʟʤʫʱʸʥʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʊʘ-

ʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʠ ʤʠʥʠ-

ʤʠʟʠʨʫʝʪ ʢʚʘʜʨʘʪʠʯʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʪʠʧʘ, ʦʧʠʩʳʚʘʶʱʠʡ ʜʚʠ-

ʞʝʥʠʝ ʪʝʣʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʚʥʝʰʥʠʭ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʡ ʜʣʷ ʩʠʥʪʝʟʘ ʘʜʘʧʪʠʚʥʳʭ ʟʘʢʦʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜ-

ʩʪʚʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʠ. 

2. ʋʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ (ʧʨʠʯʠʥʳ, ʫʩʣʦʚʠʷ, ʤʝʩʪʘ ʠ ʭʘʨʘʢʪʝʨ - 

ʤʷʛʢʠʝ ʠʣʠ ʞʸʩʪʢʠʝ) ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʚr ʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ çʕʄʉʇ  ʵʣʘʩʪʠʯʥʦʝ ʢʦʣʝʩʦ ï ʜʦʨʦʛʘè. ʕʪʠ 

ʧʨʦʮʝʩʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʘʤʧʣʠʪʫʜʦʡ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ ʚʧʣʦʪʴ ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʧʦʷʚ-
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ʣʝʥʠʝʤ ʟʘʤʢʥʫʪʳʭ ʪʨʘʝʢʪʦʨʠʡ ʠ ʧʨʝʜʝʣʴʥʳʭ ʮʠʢʣʦʚ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʩʪʨʝ-

ʤʠʪʴʩʷ ʩʠʩʪʝʤʘ. ɺʳʷʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘ-

ʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ, ʨʝʞʠʤʳ ʟʘʜʘʥʠʷ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ ʠ ʚʳʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʠʭ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥ 

ʵʬʬʝʢʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢʦʣʝʙʘʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʕʄʉʇ, ʩ ʦʩʮʠʣʷʮʠʷʤʠ ʨʝ-

ʘʢʮʠʡ ʚ ʟʦʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʰʠʥʳ ʩ ʜʦʨʦʛʦʡ ʧʨʠ ʜʚʠʞʝʥʠʠ. 

3. ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ 

ʕʄʉʇ ʊʉ. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʘʚʣʝʥʠʠ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʪʷ-

ʛʦʚʦʤ ʠ ʪʦʨʤʦʟʥʦʤ ʨʝʞʠʤʘʭ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʚʝʜʝʥʠʷ ʠʟ ʩʠʩʪʝʤʳ ʧʨʠʚʦʜʘ ʵʥʝʨ-

ʛʠʠ, ʧʨʦʚʦʮʠʨʫʶʱʝʡ ʟʘʨʦʞʜʝʥʠʝ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ. ʄʝʪʦʜ ʧʦʟʚʦ-

ʣʷʝʪ ʩʥʠʟʠʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ ʥʘʛʨʫʞʝʥʥʦʩʪʴ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ ʧʨʠ ʧʦʜʘʚʣʝʥʠʠ 

ʚʦʟʥʠʢʘʶʱʠʭ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʜʚʠʞʝʥʠʷ. 

ʇʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʕʄʉʇ ʢʦʣʸʩʥʳʭ ʊʉ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʥʠ ʦʮʝʥʠʚʘʶʪ 

ʩʨʝʜʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʥʳʭ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʫʛʣʦʚʳʭ 

ʩʢʦʨʦʩʪʝʡ ‐  ʠ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ ‐ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʣʝʢ-

ʪʨʦʤʝʭʘʥʠʯʝʩʢʦʤ ʧʨʠʚʦʜʝ ʢʦʣʸʩ ʚ ʪʷʛʦʚʦʤ ʠ ʪʦʨʤʦʟʥʦʤ ʨʝʞʠʤʝ ʠ ʧʦʟʚʦʣʷʶʪ 

ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʮʝʥʠʪʴ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʩʠʣʦʚʳʭ 

ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ ʘʣʛʦʨʠʪ-

ʤʦʚ ʫʧʨʘʚʣʝʥʠʷ. 

4. ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʤʝʪʦʜ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʚʠʞʝ-

ʥʠʷ ʊʉ ʥʘ ʦʩʥʦʚʝ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʕʄʉʇ ʩ ʧʦʤʦʱʴʶ ʧʝ-

ʜʘʣʠ ʭʦʜʘ. ʄʝʪʦʜ ʚʢʣʶʯʘʝʪ ʩʠʩʪʝʤʫ ʧʨʠʥʮʠʧʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʫʩʪʘʥʦʚʣʝ-

ʥʠʷ ʛʨʘʥʠʮ ʨʝʞʠʤʦʚ ʜʚʠʞʝʥʠʷ (ʪʷʛʦʚʳʡ, ʪʦʨʤʦʟʥʦʡ, ʧʦ ʠʥʝʨʮʠʠ) ʠ ʫʧʨʘʚʣʝ-

ʥʠʷ ʫʩʢʦʨʝʥʠʝʤ (ʟʘʤʝʜʣʝʥʠʝʤ) ʟʘ ʩʯʸʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥ ʠ ʟʘʢʦʥʘ ʥʘʟʥʘʯʝʥʠʷ 

ʫʩʪʘʚʦʢ ʪʷʛʦʚʦʛʦ ʠʣʠ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʥʘʞʘʪʠʷ ʥʘ ʧʝʜʘʣʴ ʭʦʜʘ, ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʉ ʧʨʠ 
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ʧʝʨʝʭʦʜʝ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʧʨʠ ʥʫʣʝʚʦʡ ʫʩʪʘʚʢʝ ʠ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝ-

ʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʥʠʞʘʝʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʥʘʛʨʫʞʝʥʥʦʩʪʴ 

ʠ ʠʩʢʣʶʯʘʝʪ ʚʩʧʣʝʩʢʠ ʢʦʣʝʙʘʥʠʡ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʘʣʘ ʊʕɼ, ʧʝʨʝʢʣʘ-

ʜʦʢ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʜʘʨʦʚ ʚ ʟʫʙʘʪʳʭ ʟʘʮʝʧʣʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝ-

ʨʝʭʦʜ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʧʦ ʟʘʢʦʥʫ ʠ ʜʚʠʞʝʥʠʝ ʠʟʦʙʨʘʞʘʶʱʝʡ ʪʦʯʢʠ ʧʦ 

ʪʨʘʝʢʪʦʨʠʠ ʚ ʦʙʣʘʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʂʇɼ ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʫʜʝʣʴʥʦʛʦ ʥʘʨʘʩ-

ʪʘʥʠʷ ʪʷʛʦʚʦʛʦ ʫʩʠʣʠʷ. 

5. ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ S-ʦʙʨʘʟʥʳʭ ʢʨʠʚʳʭ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʩ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤʠ ʢʨʘʝʚʳʤʠ ʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠ-

ʷʤʠ. ʄʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʧʣʘʚʥʦʛʦ ʧʝʨʝʭʦʜ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ 

ʜʚʠʞʝʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʥʫʣʝʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʧʨʠ ʥʫʣʝʚʦʤ ʟʥʘʯʝʥʠʠ ʩʢʦʨʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟ-

ʚʠʪʠʠ ʪʝʦʨʠʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʥʪʝʟʝ ʟʘʢʦʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ 

ʥʘʟʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩ ʕʄʉʇ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʪʘʢʠʭ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʥʘʜʸʞʥʦʩʪʴ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʣʝʢʪʨʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʢʦʣʸʩʥʳʭ ʊʉ ʩ ʕʄʉʇ: 

ʈʘʟʨʘʙʦʪʘʥʘ, ʚʝʨʠʬʠʮʠʨʦʚʘʥʘ ʠ ʚʘʣʠʜʠʨʦʚʘʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ʂʄ. ʕʪʘ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʝʱʸ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʦʧʨʝʜʝʣʷʪʴ ʨʝʞʠʤʳ ʥʘʛʨʫʞʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʫʧʨʘʚʣʝ-

ʥʠʷ ʨʘʙʦʯʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʕʄʉʇ ʩʠʣʦʚʦʛʦ ʧʨʠʚʦʜʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨ-

ʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʊʉ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠ 

ʥʘʩʪʨʦʡʢʫ. 
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ʈʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʕʄʉʇ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʉ. ʈʝʢʦʤʝʥʜʘʮʠʠ 

ʚʢʣʶʯʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʠʥʮʠʧʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʝʰʥʝʡ ʪʷʛʦʚʦʡ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ, ʪʠʧʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʊʕɼ, ʝʛʦ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʦʚ, ʧʘʨʘʤʝʪʨʦʚ ʤʝʭʘʥʠ-

ʯʝʩʢʦʡ ʪʨʘʥʩʤʠʩʩʠʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʪʷʛʦʚʦ-ʜʠʥʘ-

ʤʠʯʝʩʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʩ ʫʯʸʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʨʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʠ ʤʝʪʦʜʠʢʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʙʫʞʜʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʜʣʷ ʵʣʝʢ-

ʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʣʦʚʳʭ ʧʝʨʝʜʘʯ ʢʦʣʸʩʥʳʭ ʤʘʰʠʥ. ʄʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʘʥʘʣʠʟʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʜʚʠʞʝʥʠʝ ʪʝʣʘ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʚʝʜʝʥʠʷ ʥʘ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ 

ɹʝʥʜʠʢʩʦʥʘ. ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʟʚʦʣʷʝʪ: 

- ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʯʠʥʳ, ʫʩʣʦʚʠʷ, ʪʠʧʳ ʠ ʤʝʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʷʚʣʝʥʠʡ 

ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʪʷʛʦʚʦʛʦ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ 

ʢʦʣʝʩʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʯʝ-

ʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʣʶʙʳʭ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʘʚʪʦʤʦʙʠʣʷ; 

- ʠʩʩʣʝʜʦʚʘʪʴ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʕʄʉʇ ʠ ʣʶʙʦʤ ʜʨʫʛʦʤ ʫʟʣʝ ʊʉ 

ʥʘ ʧʨʝʜʤʝʪ ʨʦʩʪʘ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚʧʣʦʪʴ ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʘʚ-

ʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʕʄʉʇ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʙʫʞʜʝʥʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, 

ʫʤʝʥʴʰʠʪʴ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʫʩʪʨʘʥʠʪʴ ʧʦʷʚʣʝʥʠʝ ʪʦʣʯʢʦʚ, ʨʳʚ-

ʢʦʚ, ʚʠʙʨʘʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʦʙʥʳʝ ʷʚʣʝʥʠʷ ʩʥʠʞʘʶʪ ʢʦʤʬʦʨʪʘʙʝʣʴ-

ʥʦʩʪʴ ʠ ʧʨʠʚʦʜʷʪ ʢ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʟʘʚʠʩʠʤʦʩʪʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʦʪ ʧʦʣʦʞʝʥʠʷ 

ʧʝʜʘʣʠ ʭʦʜʘ. ʆʥ ʫʯʠʪʳʚʘʝʪ ʢʨʘʝʚʳʝ ʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʳ-

ʢʦʚʢʫ ʧʦʣʠʥʦʤʦʚ ʧʦ ʢʨʘʝʚʦʤʫ ʟʥʘʯʝʥʠʶ ʠ ʚʝʣʠʯʠʥʝ ʧʨʦʠʟʚʦʜʥʦʡ ʜʣʷ ʧʣʘʚʥʦʛʦ 
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ʠʟʤʝʥʝʥʠʷ ʤʦʤʝʥʪʘ ʧʨʠ ʩʤʝʥʝ ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʜʠʥʘ-

ʤʠʯʝʩʢʫʶ ʥʘʛʨʫʞʝʥʥʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʠʥʪʝʟʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʜʨʫʛʠʭ ʊʉ ʩ ʕʄʉʇ. 

ʇʨʝʜʣʦʞʝʥ ʧʨʠʥʮʠʧ ʩʥʠʞʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʠ, ʦʩʥʦʚʘʥ-

ʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʩʠʧʘʪʠʚʥʦʛʦ ʤʦʤʝʥʪʘ ʚʷʟʢʦʛʦ ʪʝʨʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʟʘʨʦʞʜʝʥʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʵʣʝʢ-

ʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʣʦʚʳʭ ʧʝʨʝʜʘʯʘʭ ʟʘ ʩʯʸʪ ʚʳʚʝʜʝʥʠʷ ʠʟ ʩʠʩʪʝʤʳ ʵʥʝʨʛʠʠ, 

ʧʨʦʚʦʮʠʨʫʶʱʝʡ ʵʪʠ ʢʦʣʝʙʘʥʠʷ. 

ʇʨʝʜʣʦʞʝʥ ʧʨʠʥʮʠʧ ʫʧʨʘʚʣʝʥʠʷ ʕʄʉʇ ʩ ʧʦʤʦʱʴʶ ʪʦʣʴʢʦ ʧʝʜʘʣʠ ʭʦʜʘ. 

ʇʨʠʥʮʠʧ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʠʞʝʥʠʝ ʂʄ ʚ ʪʷʛʦʚʦʤ, ʪʦʨʤʦʟʥʦʤ ʨʝʞʠʤʘʭ ʜʚʠʞʝ-

ʥʠʷ ʧʦ ʠʥʝʨʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ, ʫʚʝʣʠʯʠʪʴ ʫʨʦʚʝʥʴ ʝʸ 

ʨʝʢʫʧʝʨʘʮʠʠ ʠ ʧʦʚʳʩʠʪʴ ʧʣʘʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ. 

ʉʠʥʪʝʟʠʨʦʚʘʥʳ ʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʘʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ ʕʄʇʉ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ 

ʧʦʚʳʰʘʝʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʊʉ ʠ ʩʥʠʞʘʝʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʥʘʛʨʫʞʝʥʥʦʩʪʴ 

ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ ʪʷʛʦʚʦʛʦ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ. 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʊʉ ʩ ʵʣʝʢʪʨʦ-

ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʨʘʥʩʤʠʩʩʠʝʡ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʢʦʣʸʩʥʦʛʦ ʊʉ ʩ ʕʄʉʇ; ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʙʦʯʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʕʄʉʇ ʊʉ ʠ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʚʠ-

ʞʝʥʠʷ ʊʉ; ʩʠʥʪʝʟ ʘʜʘʧʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʮʝʥʢʠ ʢʣʶʯʝʚʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʘʚ-

ʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ; ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʢʦ-

ʣʸʩʥʦʛʦ ʊʉ. 
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ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦ-

ʣʦʞʝʥʠʷ: ʧʨʠʢʣʘʜʥʘʷ ʪʝʦʨʠʷ ʘʚʪʦʤʦʙʠʣʷ; ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ; ʪʝʦʨʠʷ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ; ʪʝʦʨʠʷ ʨʝ-

ʰʝʥʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ; ʤʝʪʦʜʳ ʠʥʞʝʥʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; ʪʝʦʨʠʷ ʚʝ-

ʨʦʷʪʥʦʩʪʠ; ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʣʦʱʘʜʷʭ ʇɸʆ çʂɸʄɸɿè (ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ). ɺʠʨʪʫʘʣʴʥʦ-ʬʠʟʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, MatLab 

Simulink. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʜʘʣʝʝ ʄʄ) ʩʠʩʪʝʤʳ çʊʉ ʩ ʕʄʉʇ ï ʦʢʨʫʞʘʶ-

ʱʘʷ ʩʨʝʜʘè. 

2. ɸʜʘʧʪʠʚʥʳʝ ʤʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʮʝʥʢʠ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦ-

ʯʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ çʕʄʉʇ ʊʉ  ʵʣʘʩʪʠʯʥʦʝ ʢʦʣʝʩʦ ï ʜʦʨʦʛʘè  

3. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʩʠʩʪʝʤʝ çʕʄʉʇ ʊʉ  ʵʣʘʩʪʠʯʥʦʝ ʢʦʣʝʩʦ ï ʜʦʨʦʛʘè. 

4. ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ 

ʕʄʉʇ ʊʉ ʩ ʬʫʥʢʮʠʝʡ ʧʦʜʘʚʣʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʪʷʛʦ-

ʚʦʤ ʠ ʪʦʨʤʦʟʥʦʤ ʨʝʞʠʤʘʭ. 

5. ʄʝʪʦʜ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʊʉ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦ-

ʧʝʜʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʕʄʉʇ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʩʪʘʚʢʘ 

ʢʨʫʪʷʱʝʛʦ ʠ ʪʦʨʤʦʟʥʦʛʦ ʤʦʤʝʥʪʘ ʟʘʜʘʸʪʩʷ ʧʦ S-ʦʙʨʘʟʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʕʄʉʇ. 

6. ʄʝʪʦʜ ʩʠʥʪʝʟʘ ʢʨʠʚʳʭ ʟʘʚʠʩʠʤʦʩʪʠ ʫʩʪʘʚʢʠ ʪʷʛʦʚʦʛʦ ʠ ʪʦʨʤʦʟʥʦʛʦ ʤʦ-

ʤʝʥʪʘ ʊʕɼ ʧʦ ʟʘʜʘʥʥʳʤ ʢʨʘʝʚʳʤ ʠ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʷʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʳ-

ʢʦʚʢʝ ʧʦʣʠʥʦʤʦʚ ʧʦ ʟʥʘʯʝʥʠʶ ʬʫʥʢʮʠʡ ʠ ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʕʄʉʇ. 

7. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʟʘʢʦʥʦʚ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʕʄʉʇ ʊʉ. 
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8. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʠʥʪʝʟʫ ʪʨʝʙʫʝʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʕʄʉʇ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʉ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʪʨʦʛʠʤ ʣʦʛʠʯʝʩʢʠʤ 

ʧʦʩʪʨʦʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʤʳʤʠ ʤʝʪʦʜʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʪʝʦʨʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦ-

ʤʦʙʠʣʷ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʨʘʩʯʸʪʥʳʭ ʜʘʥʥʳʭ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʭʦʜʝ ʜʦ-

ʨʦʞʥʳʭ ʠʩʧʳʪʘʥʠʡ ʊʉ. ʉʨʘʚʥʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪ-

ʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ.  

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʜʠʩʩʝʨʪʘʮʠʦʥ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʩʫʞʜʘʣʠʩʴ ʠ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ: 

- I ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ɸʚʪʦʥʝʪ 

çʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, 4 ʠʶʣʷ 2022 ʛ., ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ; 

- ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʥʘʫʯʥʳʡ ʬʦʨʫʤ ʄɸʅʌ 2022, 

ɻʅʎ ʈʌ ʌɻʋʇ ʅɸʄʀ, 18-19 ʦʢʪʷʙʨʷ 2022 ʛ, ʛ. ʄʦʩʢʚʘ; 

- I ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʤʘʰʠʥʘʤ ɺʂʕʄ, 

2022, ʌɻɹʆʋ ɺʆ ʋʬʠʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, 15-16 ʜʝʢʘʙʨʷ 

2022 ʛ., ʛ. ʋʬʘ; 

- ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʩʝʤʠʥʘʨʝ çɺʦʜʦʨʦʜʥʳʝ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʛʠ-

ʙʨʠʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘè, ʌɻɸʆʋ ɺʆ ʄʦʩʢʦʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, 6ʦʢʪʷʙʨʷ 2022 ʛ., ʛ. ʄʦʩʢʚʘ; 

- ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʥʘʫʯʥʦʤ ʬʦʨʫʤʝ ʄɸʅʌ 2023, 

ɻʅʎ ʈʌ ʌɻʋʇ ʅɸʄʀ, 18-19 ʦʢʪʷʙʨʷ 2023 ʛ., ʛ. ʄʦʩʢʚʘ; 
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- ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʈʘʟʚʠʪʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʂʫʟʙʘʩʩʘ: ʠʩʪʦʨʠʷ, ʩʦʚʨʝʤʝʥʥʳʡ ʦʧʳʪ, ʩʪʨʘʪʝʛʠʷ ʙʫʜʫ-

ʱʝʛʦè, ʌɻɹʆʋ ɺʆ ʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 17-23 ʥʦʷʙʨʷ 

2023 ʛ., ʛ. ʂʝʤʝʨʦʚʦ; 

- 82-ʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʄɸɼʀ, ʌɻɹʆʋ ɺʆ ʄʦʩʢʦʚʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞ-

ʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʷʥʚʘʨʴ 2024 ʛ., ʛ. ʄʦʩʢʚʘ; 

- III ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ɸʚʪʦʥʝʪ 

çʇʝʨʩʧʝʢʪʠʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, ʌɻɸʆʋ ɺʆ ʄʦʩʢʦʚʩʢʠʡ ʧʦʣʠ-

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 25 ʘʧʨʝʣʷ 2024 ʛ., ʛ. ʄʦʩʢʚʘ; 

- ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʥʘʫʯʥʦʤ ʬʦʨʫʤʝ ʄɸʅʌ 2024, 

ɻʅʎ ʈʌ ʌɻʋʇ ʅɸʄʀ 16-17 ʦʢʪʷʙʨʷ 2024 ʛ., ʛ. ʄʦʩʢʚʘ; 

- II ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʬʦʨʫʤʝ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʨʳʥʢʘ ɸʚʪʦʥʝʪ çʈʘʟ-

ʚʠʪʠʝ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ ʚ ʈʦʩʩʠʠ ï ʦʪ ʢʦʥʮʝʧʮʠʠ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʩʫʚʝ-

ʨʝʥʠʪʝʪʫè, ʌɻɸʆʋ ɺʆ ʄʦʩʢʦʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 3 ʜʝʢʘʙʨʷ 

2024 ʛ., ʛ. ʄʦʩʢʚʘ; 

- ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʩʝʤʠʥʘʨʝ ʢʘʬʝʜʨʳ çʂʦʣʸʩʥʳʝ ʤʘʰʠʥʳè 

ʌɻɸʆʋ ɺʆ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʕ. 

ɹʘʫʤʘʥʘ , 2 ʠʶʥʷ 2025 ʛ., ʛ. ʄʦʩʢʚʘ. 

- ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʥʘʫʯʥʦʤ ʬʦʨʫʤʝ ʄɸʅʌ 2025, 

ɻʅʎ ʈʌ ʌɻʋʇ ʅɸʄʀ 15-16 ʦʢʪʷʙʨʷ 2025 ʛ., ʛ. ʄʦʩʢʚʘ; 

ʈʝʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʚʳʧʦʣ-

ʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ: 

1. ʇʨʠʢʣʘʜʥʦʝ ʥʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ ʅʊʎ ʇɸʆ ʂɸʄɸɿ, ʆʆʆ çʀʥʥʦʚʘ-

ʮʠʦʥʥʳʡ ʮʝʥʪʨ ʂɸʄɸɿè, ɸʆ çʂɸʄɸè, ɸʆ ʇʆ çʄʫʨʦʤʤʘʰʟʘʚʦʜè, ʆʆʆ 

çʅʇʌ ʀʈɹʀʉè, ʆʆʆ çʅʇʌ ɸʨʩʊʝʨʤè, ʆʆʆ çɸʤʧʝʨʤʘʛʥʠʪè, ʆʆʆ çʉʠʣʦʚʘʷ 
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ʵʣʝʢʪʨʦʥʠʢʘè, ʌɻɹʆʋ ʌʆ ʀʈʅʀʊʋ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʊʉ ʨʘʟʣʠʯ-

ʥʦʛʦ ʢʣʘʩʩʘ, ʘʛʨʝʛʘʪʦʚ ʠ ʩʠʩʪʝʤ ʩ ʕʄʉʇ; 

2. ʇʨʠʢʣʘʜʥʦʝ ʥʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ɿʘ-

ʜʘʥʠʷ ʧʦ ʪʝʤʝ FZRR-2023-0007 çʈʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʰʘʩʩʠ (ʪʨʘʥʩʤʠʩʩʠʠ, ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʠ ʤʝʭʘʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ) ʚ ʩʪʘʪʠ-

ʯʝʩʢʦʤ ʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʩʦʟʜʘʥʠʝ ʥʘ ʝʸ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡ-

ʥʠʢʘ ʧʣʘʪʬʦʨʤʳ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷè. 

3. ɺ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʢʘʬʝʜʨʳ çʅʘʟʝʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘè 

ʠ ʇʝʨʝʜʦʚʦʡ ʠʥʞʝʥʝʨʥʦʡ ʰʢʦʣʳ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚ-

ʩʢʠʡ ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʢʘʬʝʜʨʳ çʕʣʝʢʪʨʦʤʦʙʠʣʴʥʦʩʪʠ ʠ ʤʘʛ-

ʥʠʪʥʳʭ ʩʠʩʪʝʤè ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè, ʢʘ-

ʬʝʜʨʳ çʕʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʵʣʝʢʪʨʦʤʦʙʠʣʠè ʌɻɹʆʋ ɺʆ 

çʄʦʩʢʦʚʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄɸɼʀ)è, ʢʘʬʝʜʨʳ çʕʢʩ-

ʧʣʫʘʪʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʢʦʤʧʣʝʢʩʦʚè ʌɻɹʆʋ ɺʆ 

çɺʦʨʦʥʝʞʩʢʠʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʌ. ʄʦʨʦʟʦʚʘè. 

ʇʫʙʣʠʢʘʮʠʠ 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 39 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ, ʠʟ ʥʠʭ 21 ʚ ʠʟʜʘ-

ʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ 

ʩʦʠʩʢʘʥʠʝ ʫʯʸʥʳʭ ʩʪʝʧʝʥʝʡ ʜʦʢʪʦʨʘ ʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 7 ʩʪʘʪʝʡ ʚ 

ʠʟʜʘʥʠʠ ʧʝʨʝʯʥʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʙʘʟʳ ʚ ʠʟʜʘʥʠʠ ʧʝʨʝʯʥʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʙʘʟʳ Web of Science ʠ Scopus, 7 ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ ʠ ʧʦʣʝʟʥʳʝ ʤʦʜʝʣʠ, 

3 ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ. 

ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ 

ɼʠʩʩʝʨʪʘʮʠʷ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʠʤʝʝʪ ʚʚʝʜʝʥʠʝ, ʜʝʚʷʪʴ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʝ, 

ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʡ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʪʤʝʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʳʚʦʜʳ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 422 ʩʪʨʘʥʠʮʳ ʦʩʥʦʚʥʦʛʦ ʤʘʰʠ-

ʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 349 ʨʠʩʫʥʢʦʚ, 31 ʪʘʙʣʠʮʳ, ʧʨʠʣʦʞʝʥʠʷ. ʉʧʠʩʦʢ 

ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 420 ʠʩʪʦʯʥʠʢʦʚ. 
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ɻʃɸɺɸ 1 

1. ʇʦʚʳʰʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

1.1. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ 

ʆʩʥʦʚʥʳʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ ʩʚʦʡʩʪʚʦʤ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʊʉ ʷʚʣʷ-

ʝʪʩʷ ʚʝʣʠʯʠʥʘ ʘʚʪʦʥʦʤʥʦʛʦ ʭʦʜʘ [1]. ʀʤʝʥʥʦ ʦʪ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʟʘʚʠʩʠʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʘʣʴʥʦʩʪʠ ʧʦʝʟʜʦʢ ʠ ʛʨʘʬʠʢʘ ʜʚʠʞʝʥʠʷ. ɽʩʪʝ-

ʩʪʚʝʥʥʦ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʠ ʩʪʨʝʤʷʪʩʷ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʙʝʛ ʥʘ 1 ʧʦʜʟʘʨʷʜʢʝ, 

ʧʨʠʙʣʠʟʠʚ ʝʛʦ ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ: 

- ʇʦʚʳʰʝʥʠʝ ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʦʸʤʢʦʩʪʠ ʇʉʍʕʕ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʟʘ-

ʧʘʩʘ ʵʥʝʨʛʠʠ ʥʘ ʙʦʨʪʫ; 

- ʇʦʚʳʰʝʥʠʝ ʂʇɼ ʫʩʪʨʦʡʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʮʝʧʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʢʘʢ ʦʩʥʦʚʥʳʭ (ʊʕʇ), ʪʘʢ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʙʦʨʪʦʚʳʭ 

ʩʠʩʪʝʤ; 

- ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʭ ʨʝʞʠʤʘʭ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʇʉʍʕʕ ʚʝʜʫʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʧʦʣʘʛʘʝʤʦʡ ʵʥʝʨʛʠʠ ʥʘ ʙʦʨʪʫ. ʎʝ-

ʣʴʶ ʜʘʥʥʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʦʸʤʢʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ, 

ʤʘʢʩʠʤʠʟʘʮʠʷ ʤʦʱʥʦʩʪʠ ʨʘʟʨʷʜʢʠ, ʟʘʨʷʜʢʠ, ʨʝʩʫʨʩʘ, ʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘ 

ʨʠʩ.  1.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʣʘʥʳ ʅʀʆʂʈ ʚʝʜʫʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. ʉʦʛʣʘʩʥʦ ʦʧʪʠʤʠʩʪʠʯʝʩʢʦʤʫ ʩʮʝʥʘ-

ʨʠʶ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʘʢʢʫʤʫʣʷʪʦʨʳ ʩ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʦʸʤʢʦʩʪʴʶ 

ʚ 450é500 ɺʪʯ/ʢʛ ʦʞʠʜʘʶʪʩʷ ʢ 2030...2035 ʛʦʜʘʤ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ, ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʨʝʟʢʦ ʫʚʝʣʠʯʠʪ ʩʪʦʠ-
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ʤʦʩʪʴ ʊʉ. ʂʨʦʤʝ ʪʦʛʦ, ʝʱʸ ʥʝ ʨʝʰʸʥ ʚʦʧʨʦʩ ʩ ʩʦ ʩʥʠʞʝʥʠʝʤ ʨʝʩʫʨʩʘ ʠ ʤʦʱʥʦ-

ʩʪʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. ʆʪʜʝʣʴʥʦʡ ʩʝʨʴʸʟʥʦʡ ʟʘʜʘʯʝʡ ʦʩʪʘʸʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʦʩʪʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʘʩʘʝʤʦʡ ʵʥʝʨʛʠʠ (ʨʠʩ.  1.2). 

 

ʈʠʩ.  1.1 ʇʣʘʥʳ ʅʀʆʂʈ ʚʝʜʫʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʢʢʫʤʫʣʷʪʦʨʦʚ (ʩʦʩʪʘʚʣʝʥʦ 

ʧʦ ʤʘʪʝʨʠʘʣʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʢʦʤʧʘʥʠʷʤʠ) 

 

ʈʠʩ.  1.2 ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʦ ʜʘʥʥʳʤ IDTechEx Re-

search, ʬʦʪʦʛʨʘʬʠʷ ʩʜʝʣʘʥʥʘʷ ʚʦ ʚʨʝʤʷ ʢʦʥʬʝʨʝʥʮʠʷ Advanced Li-ion and Be-

yond Lithium Batteries 2022-2032% Technologies, Players, Trends, Markets 

(www. IDTechEx.com) 

ʍʦʪʷ ʧʨʠʤʝʥʝʥʠʝ ʚʩʸ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʇʉʍʕʕ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʢʦʣʸʩʥʳʭ ʊʉ ʩ ʊʕɼ, ʵʪʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʫʣʫʯʰʝʥʠʷ ʠʭ ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ. ʂʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ 
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ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʟʘʧʘʩʸʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ, 

ʧʨʠʤʝʥʷʷ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʊʕɼ ʠ ʨʘʟʨʘʙʘʪʳʚʘʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ ʩʘʤʠʤ ʊʕɼ, ʪʘʢ ʠ ʊʉ ʚ ʮʝʣʦʤ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʚʳ-

ʩʦʢʦʜʠʥʘʤʠʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘʛʨʫʟʢʠ ʚ ʇʉʍʕʕ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʘʨʘʤʝʪʨʳ ʨʝʣʘʢʩʘʮʠʦʥʥʦʛʦ ʠ ʛʠʩʪʝʨʝʟʠʩʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʮʠʢʣʠʯʝʩʢʠʡ ʨʝʩʫʨʩ [2]. 

ɺʳʙʦʨ ʠ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʚ ʇʉʍʕʕ 

ʜʦʣʞʥʳ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʘʥʘʣʠʟʝ ʠʪʦʛʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʊʉ, ʟʘʪʨʘʪ ʥʘ ʝʛʦ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʢʣʶʯʘʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʜʦʨʦʞʥʳʝ ʬʘʢ-

ʪʦʨʳ. 

1.2. ʉʮʝʥʘʨʠʠ ʠ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʨʝʜʩʪʚ 

ɺ ʨʘʤʢʘʭ ʦʙʱʝʤʠʨʦʚʦʡ çʟʝʣʸʥʦʡè ʧʦʚʝʩʪʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʦʩʪ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʩʥʠʞʘʶʱʠʭ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶ-

ʱʫʶ ʩʨʝʜʫ. ʊʘʢ ʢʘʢ ʜʘʚʥʦ ʠʟʚʝʩʪʥʦ ʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ, ʠʥʞʝʥʝʨʘʤʠ ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʩʥʠʞʝʥʠʶ ʝʛʦ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷ-

ʝʪʩʷ ʟʘʤʝʥʘ ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʘ, ɼɺʉ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʚʪʦʤʦ-

ʙʠʣʷʭ ʠ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤ ʪʦʧʣʠʚʝ, ʥʘ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ï ʊʕɼ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʵʥʝʨʛʠʶ ʦʪ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʊʉ ʩ ʊʕʇ - ʢʘʢ ʛʠʙʨʠʜʥʳʝ, ʪʘʢ ʠ ʯʠʩʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʝ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʟʘʨʷʜʢʠ ʦʪ ʩʝʪʠ ʠ ʙʝʟ ʪʘʢʦʚʦʡ ï ʥʘʭʦʜʷʪ ʚʩʸ 

ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʠ ʚ ʠʥʳʭ ʦʪʨʘʩʣʷʭ ʤʠʨʦ-

ʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪ-

ʢʦʚ ʤʠʣʣʠʦʥʦʚ ʪʘʢʠʭ ʤʘʰʠʥ, ʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʦʣʞʘʝʪ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʠ ʧʦ 

ʵʢʩʧʦʥʝʥʪʝ. ʃʠʜʝʨʘʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʂʠʪʘʡ, ʉʐɸ ʠ ɽʚʨʦʧʘ. ʇʨʠ 

ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʠʤʝʥʥʦ ʧʦʣʥʦ-

ʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ [3] ʨʠʩ.  1.3. 
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ʈʠʩ.  1.3 ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʵʣʝʢʪʨʠʬʠʮʠʨʫʝʤʳʭ ʊʉ [3] 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʧʘʨʢʘ ʵʣʝʢʪʨʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʊʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʠʧʦʚ ʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʵʥʝʨʛʠʠ.  ʕʪʠ ʩʮʝʥʘʨʠʠ 

ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʨʠʩ.  1.4) [4]. ɺʦ 

ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʠʤʝʥʝʥʠʷ ʵʥʝʨʛʦʫʩʪʘʥʦ-

ʚʦʢ ʥʘ ʞʠʜʢʦʤ ʠʩʢʦʧʘʝʤʦʤ ʪʦʧʣʠʚʝ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʛʠʙʨʠʜʥʳʭ 

ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʨʘʩʰʠʨʝʥʠʝ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʚʠʜʘʤʠ 

ʵʥʝʨʛʠʠ. ɽʩʪʝʩʪʚʝʥʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʧʨʠ-

ʤʝʥʝʥʠʷ ʕʄʉʇ ʜʣʷ ʧʨʠʚʦʜʘ ʜʚʠʞʠʪʝʣʝʡ. ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʲʸʤʦʚ 

ʵʥʝʨʛʠʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʪʨʘʥʩʧʦʨʪʦʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʤ ʜʦʣʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ʨʠʩ.  1.5) ʠ ʫʞʝʩʪʦʯʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʵʥʝʨʛʦʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʊʉ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʊʕʇ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
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ʘ) ʙ) 

  

ʚ) ʛ) 

ʈʠʩ.  1.4 ʇʘʨʢ ʊʉ, ʤʣʥ. ʰʪ.: ʘ) ʩʮʝʥʘʨʠʡ ʩ ʬʦʢʫʩʦʤ ʨʘʟʚʠʪʠʷ ʚʦʜʦʨʦʜʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ; ʙ) ʩ ʬʦʢʫʩʦʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ; ʚ) ʩ ʬʦʢʫʩʦʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ-

ʤʝʥʝʥʠʷ ʤʝʪʘʥʘ; ʛ) ʩ ʬʦʢʫʩʦʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʞʠʜʢʦʛʦ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ 

ʪʦʧʣʠʚʘ;  ʧʦʜʢʣʶʯʘʝʤʳʝ ʛʠʙʨʠʜʥʳʝ ʘʚʪʦʤʦʙʠʣʠ;  ʵʣʝʢʪʨʦʤʦʙʠʣʠ ʩ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤʠ ʇʉʍʕʕ;  ʵʣʝʢʪʨʦʤʦʙʠʣʠ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ;  

ʵʣʝʢʪʨʦʤʦʙʠʣʠ ʥʘ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ;  ʘʚʪʦʤʦʙʠʣʠ ʥʘ ʜʠʟʝʣʴʥʳʤ ɼɺʉ; 

 ʘʚʪʦʤʦʙʠʣʠ ʩ ʙʝʥʟʠʥʦʚʳʤ ɼɺʉ 

 

ʈʠʩ.  1.5 ʉʧʨʦʩ ʥʘ ʵʥʝʨʛʠʶ ʚ 2030 ʠ 2050 ʛʦʜʘʭ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʵʥʝʨʛʦʥʦʩʠʪʝ-

ʣʷʤ ʚ ʯʝʪʳʨʸʭ ʩʮʝʥʘʨʠʷʭ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ 



27 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʬʠʢʩʠʨʫʝʪʩʷ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʜʘʞ ʵʣʝʢʪʨʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʊʉ [5]. ʇʨʠʥʷʪʘʷ ʢʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ [6] ʩʪʠʤʫ-

ʣʠʨʫʝʪ ʠʥʪʝʨʝʩ ʠʥʞʝʥʝʨʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢ ʩʦʟʜʘʥʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʝʭʥʠʢʠ. 

 

ʈʠʩ.  1.6 ʇʨʦʛʥʦʟ ʧʨʦʜʘʞ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [5] 

1.3. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʷʛʦʚʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʚʠʛʘʪʝʣʝʡ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ʊʕɼ ʚ ʩʦʩʪʘʚʝ ʕʄʉʇ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʪ ʨʘ-

ʮʠʦʥʘʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʝʛʦ ʪʠʧʘ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʂʄ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʮʝʩʩʳ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʨʝʢʫʧʝʨʘʮʠʠ 

ʵʥʝʨʛʠʠ. ʂ ʊʕɼ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʕʄʉʇ, ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ [7]: 

- ʚʳʩʦʢʘʷ ʤʦʱʥʦʩʪʴ ʠ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʝʜʠʥʠʮʫ ʤʘʩʩʳ ʠ ʦʙʲʸʤʘ 

(ʫʜʝʣʴʥʘʷ ʪʷʛʦʚʦʦʨʫʞʸʥʥʦʩʪʴ); 

- ʚʳʩʦʢʠʡ ʪʦʨʤʦʟʥʦʡ ʤʦʤʝʥʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʪʦʨʤʦʞʝ-

ʥʠʷ; 

- ʚʳʩʦʢʘʷ ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘ ʝʜʠʥʠʮʫ ʤʘʩʩʳ ʠ ʦʙʲʸʤʘ (ʵʥʝʨʛʦʚʦʦʨʫ-

ʞʸʥʥʦʩʪʴ); 

- ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʨʦʪʦʨʘ; 
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- ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʠ ʢʨʫʪʷ-

ʱʠʭ ʤʦʤʝʥʪʦʚ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʝʨʝʛʨʫʟʢʘʤ ʧʦ ʪʦʢʫ (ʤʦʤʝʥʪʫ) ʠ ʨʘʙʦʪʝ ʥʘ ʚʳʩʦʢʠʭ ʪʝʤ-

ʧʝʨʘʪʫʨʘʭ; 

- ʤʘʣʳʝ ʟʘʪʨʘʪʳ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʶ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ; 

- ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʸʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʚʳʩʦʢʦʛʦ ʪʷʛʦʚʦʛʦ ʫʩʠʣʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʊʕɼ ʩ ʷʚʥʦʧʦʣʶʩʥʳʤ ʨʦʪʦʨʦʤ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʚ ʤʘʛʥʠʪʦʧʨʦʚʦʜ ʤʘʛʥʠ-

ʪʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʟʜʘʸʪʩʷ ʨʘʟʥʦʩʪʴ ʠʥʜʫʢ-

ʪʠʚʥʦʩʪʝʡ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʩʷʤ (ʨʠʩ.  1.7). ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 

ʪʘʢʠʭ ʊʕɼ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʘʢʪʠʚʥʦʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʦʪʦʨʘ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʩʪʘʪʦʨʘ, ʠ ʨʝ-

ʘʢʪʠʚʥʦʡ, ʚʳʟʚʘʥʥʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʪʘʪʦʨʘ ʩ ʤʘʛ-

ʥʠʪʦʧʨʦʚʦʜʦʤ ʨʦʪʦʨʘ [8, 9]. 

ɹʣʘʛʦʜʘʨʷ V-ʦʙʨʘʟʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʧʦʩʪʦʷʥʥʳʭ ʤʘʛʥʠʪʦʚ ʥʘ ʧʦʣʶʩʘʭ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 350 ʜʦ 400 ʅĿʤ (ʥʘ 15%). ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʟʘ ʩʯʸʪ ʨʦʩʪʘ ʨʝʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʦʤʝʥʪʘ. ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʊʕɼ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 33 ʜʦ 50 ʢɺʪ (ʚ 1,5 ʨʘʟʘ), ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.  1.8 [10]. ʊʘʢʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʵʣʝʢʪʨʦʤʦʙʠʣʷʭ ʠ ʛʠ-

ʙʨʠʜʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ [11, 16], ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʠ ʠʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʣʶʩʦʚ ʨʦʪʦʨʘ. ʎʝʣʴʶ ʪʘʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝ ʪʷʛʦʚʦʦʨʫʞʸʥʥʦʩʪʠ ʠ ʵʥʝʨʛʦʚʦʦʨʫʞʸʥʥʦʩʪʠ, ʧʝʨʝʛʨʫʟʦʯ-

ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʦ ʠ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ. ɼʣʷ ʵʪʦʛʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʩ ʧʝʨʝʤʝʥʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴʶ [17] ʠ ʧʦʥʠʞʝʥʥʳʤ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʠ ʤʘʛʥʠʪʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ [18]. 
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ʘ) 

 

ʙ) ʚ) 

ʈʠʩ.  1.7 ɸʢʪʠʚʥʘʷ ʠ ʨʝʘʢʪʠʚʥʘʷ ʢʦʤʧʦʥʝʥʪʳ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ [8]: ʘ) ʩʭʝʤʘ 

ʊʕɼ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʤʦʥʪʘʞʦʤ ʤʘʛʥʠʪʦʚ ï ʥʝʷʚʥʦʧʦʣʶʩʥʳʡ; ʙ) ʩʭʝʤʘ ʊʕɼ 

ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ ʚ ʨʦʪʦʨ ï ʷʚʥʦʧʦʣʶʩʥʳʡ; ʚ) ʩʭʝʤʘ ʫʚʝʣʠʯʝ-

ʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʟʘ ʩʯʸʪ ʨʝʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

 

ʈʠʩ.  1.8  ʉʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʡ THS ʠ V-ʦʙʨʘʟʥʦʡ ʪʦʧʦʣʦʛʠʠ THS II  ʧʦʩʪʦʷʥ-

ʥʳʭ ʤʘʛʥʠʪʦʚ 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʢʣʶʯʝʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʷʛʦʚʦʦʨʫʞʸʥʥʦʩʪʠ, ʵʥʝʨʛʦʚʦ-

ʦʨʫʞʸʥʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʢʨʝʧʣʝʥʳ ʚ ʩʪʨʘʪʝʛʠʷʭ ʠ ʢʦʥʮʝʧʮʠʷʭ ʨʘʟʚʠ-

ʪʠʷ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʅʘʧʨʠʤʝʨ, ʚ ʉʐɸ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʠʚʝʜʸʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1.1 

(ʜʘʥʥʳʝ ʫʢʘʟʘʥʳ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʫʨʦʚʥʝ ʥʝ ʤʝʥʝʝ 100 ʪʳʩ. ʰʪ. 

ʚ ʛʦʜ). 
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ʊʘʙʣʠʮʘ 1.1 ʎʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʊʕɼ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʮʝʧʮʠʷʤʠ ʨʘʟ-

ʚʠʪʠʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʉʐɸ [326] 
ʎʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ UK APC [327] US DoE [328] 

 2017 ʛ. 2020 ʛ. 2035 ʛ. 2020 ʛ. 2025 ʛ. 

ʅʘʧʨʷʞʝʥʠʝ, ɺ / ʪʦʢ, ɸ 350 ɺ / 450 ɸ 325 ɺ/400 ɸ 650 ɺ/600 ɸ 

ʉʪʦʠʤʦʩʪʴ, $/ʢɺʪ 10 5,8 4,5 4,7 3,3 

ʋʜʝʣʴʥʘʷ ʥʝʧʨʝʨʳʚʥʘʷ 

ʤʦʱʥʦʩʪʴ, ʢɺʪ/ʢʛ 
2,5 7 9 1.6 5 

ʋʜʝʣʴʥʘʷ ʥʝʧʨʝʨʳʚʥʘʷ 

ʤʦʱʥʦʩʪʴ, ʢɺʪ/ʣ 
7 25 30 5,7 50 

ʂʇɼ (%) 86.51 92.51 931 >952 >972 

ʇʨʠʤʝʯʘʥʠʝ: 1 ï ʩʨʝʜʥʠʡ ʂʇɼ ʜʣʷ ʮʠʢʣʘ WLTP, 2 ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʂʇɼ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʩʠʥʪʝʟʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦ-

ʦʪʥʦʰʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [19, 20], ʩʥʠʞʝʥʠʷ ʨʘʩʩʝʠʚʘʥʠʷ ʧʦʣʝʟ-

ʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ [21], ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʸʪʦʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʝʭʘʥʠʯʝ-

ʩʢʦʡ ʪʨʘʥʩʤʠʩʩʠʠ [23, 22] ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʊʉ [24, 25], ʩʥʠʞʝʥʠʷ ʧʦ-

ʪʝʨʴ ʚ ʤʘʛʥʠʪʘʭ ʨʦʪʦʨʘ [26] ʢʘʢ ʚ ʪʷʛʦʚʦʤ, ʪʘʢ ʠ ʚ ʪʦʨʤʦʟʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 

[27]. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʬʦʨʤʳ ʧʦʣʶʩʦʚ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʦ ʠ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʊʕɼ (ʨʠʩ.  1.9) [28, 

29].ʂʦʣʝʙʘʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʘʣʫ ʊʕɼ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʂʄ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʭ ʩʥʠʞʝ-

ʥʠʝ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ [30, 31], ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʸʪ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʟʦʚʦ-

ʟʫʙʮʦʚʦʡ ʟʦʥʳ [32, 33]. 

  
ʘ) ʙ) 

ʈʠʩ.  1.9 ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʶʩʦʚ ʨʦʪʦʨʘ [28]: ʘ) ʧʦ ʩʪʦʠʤʦʩʪʠ; ʙ) 

ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
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ʅʘ ʨʠʩ.  1.10 ʧʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʂʇɼ ʠ ʫʜʝʣʴʥʦʛʦ ʢʨʫ-

ʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʊʕɼ [34]. 

  

ʘ) ʙ) 

ʈʠʩ.  1.10 ɿʘʚʠʩʠʤʦʩʪʴ ʂʇɼ ʠ ʧʣʦʪʥʦʩʪʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʘ) ʂʇɼ ʠ ʧʣʦʪ-

ʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʙ) ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʊʕɼ [34]: SRM ï ʚʝʥʪʠʣʴʥʦ-ʠʥʜʫʢʪʦʨ-

ʥʳʡ; WFFSM - ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʚʦʟʙʫʞʜʝʥʠʝʤ; Ferrite PMFSM; Ferrite 

PMaSynRM ï ʩʠʥʭʨʦʥʥʦ-ʨʝʘʢʪʠʚʥʳʡ ʩ ʬʝʨʨʠʪʦʚʳʤʠ ʤʘʛʥʠʪʘʤʠ; Ferrite 

PMSM ï ʩʠʥʭʨʦʥʥʳʡ ʩ ʬʝʨʨʠʪʦʚʳʤʠ ʤʘʛʥʠʪʘʤʠ; SCIM ï ʘʩʠʥʭʨʦʥʥʳʡ ʩ ʢʦ-

ʨʦʪʢʦʟʘʤʢʥʫʪʳʤ ʨʦʪʦʨʦʤ; NdFeB-IPMSM ï ʩʠʥʭʨʦʥʥʳʡ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʤʠ ʤʘʛʥʠʪʘʤʠ 

ɺʳʙʦʨ ʪʠʧʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʕɼ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʨʦʤʠʩʩ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʥʦ ʠ ʩʪʦʠʤʦʩʪʴ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʜʦʩʪʫʧʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ. ɼʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʭ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʊʕɼ, ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʢʦʪʦʨʳʭ ʠʜʝʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʘʨʘʤʝʪʨʘʤ 

ʊʉ, ʥʝʦʧʪʠʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʂʇɼ. 

ɺ ʕʄʉʇ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʊʕɼ ʧʨʠʤʝʥʷʶʪʩʷ ʊɸʀʅ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʧʨʠʤʝʥʷʶʪ ʠʭ ʨʘʟʣʠʯʥʳʝ ʪʦʧʦʣʦʛʠʠ [35, 36, 37], ʘ 

ʪʘʢʞʝ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʳʡ ʂʇɼ ʧʨʠʚʦʜʘ 

[38-47]. ʕʪʠ ʩʪʨʘʪʝʛʠʠ ʫʯʠʪʳʚʘʶʪ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ [44], ʨʘʙʦʯʫʶ ʪʝʤ-

ʧʝʨʘʪʫʨʫ [45-47] ʠ ʠʩʧʦʣʴʟʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʊʕɼ [48-51] ʜʣʷ ʧʦ-

ʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʘʙʦʯʠʭ ʪʦʯʝʢ. ʊʘʢʞʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʚʦʟʤʫʱʝʥʠʡ ʦʪ 

ʛʘʨʤʦʥʠʢ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ [52, 53-64]. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʷʶʪʩʷ ʛʠʙʨʠʜʥʳʝ 
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ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪ ʢʣʘʩʩʠʯʝʩʢʫʶ ʚʝʢʪʦʨʥʫʶ ʐʀʄ ʠ ʤʝ-

ʪʦʜ ʧʨʷʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʤ ʥʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ. ɺ ʨʘʤʢʘʭ 

ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʫʯʠʪʳʚʘʶʪʩʷ ʵʬʬʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʝ ʠʟ-ʟʘ ʧʫʣʴʩʘʮʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʛʦ ʧʦʣʷ, ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ 

ʐʀʄ, ʫʤʝʥʴʰʝʥʠʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʤʘʰʠʥʳ ʠ ʨʦʩʪʝ ʥʘʧʨʷʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ 

[97-100]. ʊʘʢʞʝ ʧʨʠʥʠʤʘʶʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʵʬʬʝʢʪʳ ʚʳʪʝʩʥʝʥʠʷ ʪʦʢʘ ʠ ʙʣʠʟʦ-

ʩʪʠ ʧʨʦʚʦʜʥʠʢʦʚ [101 - 103]. 

ɺʳʙʦʨ ʪʠʧʘ ʊʕɼ ʠ ʨʘʩʯʸʪ ʝʛʦ ʪʷʛʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʫʩʣʦʚʣʝʥʳ ʪʨʝʙʫ-

ʝʤʳʤʠ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʊʉ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘ-

ʜʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

1.4. ʉʠʩʪʝʤʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʷʛʦʚʳʤ ʠ ʪʦʨʤʦʟʥʳʤ ʫʩʠ-

ʣʠʝʤ ʥʘ ʢʦʣʝʩʝ 

ʇʨʝʜʣʘʛʘʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʠʚʦʜʦʤ ʢʦʣʸʩ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʷʛʦʚʦ-ʩʮʝʧʥʳʝ ʩʚʦʡʩʪʚʘ 

ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [76, 77]. ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ 

ʟʘ ʩʯʸʪ ʩʣʝʜʫʶʱʠʭ ʧʦʜʭʦʜʦʚ: ʧʦʜʚʝʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʢ ʜʚʠʞʠ-

ʪʝʣʶ ʩ ʫʯʸʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʦ ʥʦʨʤʘʣʴʥʦʡ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʩʠʣʝ, 

ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʠ ʢʨʫʪʷʱʝʤ ʤʦʤʝʥʪʝ ʥʘ ʢʦʣʝʩʝ, ʫʛʣʝ ʧʦʚʦʨʦʪʘ ʫʧʨʘʚʣʷʝʤʳʭ 

ʢʦʣʸʩ [78] ʠʣʠ ʩ ʫʯʸʪʦʤ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʩʠʣʳ ʥʘ ʢʦʣʝʩʝ, ʠʟʤʝʨʝʥʥʦʡ ʩ ʧʦʤʦ-

ʱʴʶ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʠʭ ʢʦʣʸʩ [79]; ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʪʷʛʦʚʦʛʦ ʫʩʠʣʠʷ ʤʝʞʜʫ ʚʝʜʫʱʠʤʠ ʢʦʣʸʩʘʤʠ [80]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʥʦʨʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʵʪʠ ʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʜʦ 55% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʧʨʠʚʦʜʦʤ [81], ʫʚʝʣʠʯʠʪʴ 

ʫʛʣʳ ʧʨʝʦʜʦʣʝʚʘʝʤʦʛʦ ʧʦʜʲʸʤʘ ʥʘ 32% ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ 12% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʣʦʢʠʨʦʚʘʥʥʳʤ ʧʨʠʚʦʜʦʤ [82, 83]. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʩʣʝʜʫʶʪʩʷ 

ʤʝʪʦʜʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠʚʦʜʘʤʠ ʚʝʜʫʱʠʭ ʢʦʣʸʩ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʭ ʙʫʢʩʦʚʘʥʠʷ [84] ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʸʪ ʧʨʠ-
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ʤʝʥʝʥʠʷ ʧʨʠʮʝʧʥʳʭ ʟʚʝʥʴʝʚ ʩ ʘʢʪʠʚʥʳʤ ʧʨʠʚʦʜʦʤ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʪʷʛʦ-

ʚʦʝ ʫʩʠʣʠʝ ʦʧʪʠʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʢʦʣʸʩʘʤʠ ʪʷʛʘʯʘ ʠ ʧʨʠʮʝʧʘ. 

ʂʣʶʯʝʚʳʤ ʤʝʪʦʜʦʤ ʫʧʨʘʚʣʝʥʠʷ ʪʷʛʦʚʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ ʦʩʪʘʸʪʩʷ 

ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʤʦʤʝʥʪʫ. ɺ ʨʘʙʦʪʝ [85] ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʝ-

ʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ ʥʘ ʢʘʞʜʦʤ ʜʚʠʞʠʪʝʣʝ ʜʣʷ ʧʦʣʥʦʧʨʠʚʦʜ-

ʥʦʡ ʤʘʰʠʥʳ 8ʭ8, ʘ ʪʘʢʞʝ ʘʣʛʦʨʠʪʤʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʥʳʤ 

ʤʦʤʝʥʪʦʤ ʥʘ ʢʘʞʜʦʤ ʢʦʣʝʩʝ [86]. 

ɺ ʨʘʙʦʪʝ [87] ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʛʦʨʠʪʤʳ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʨʘʝʢʪʦʨʠʠ ʢʨʠʚʦ-

ʣʠʥʝʡʥʦʛʦ ʠ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩ ʫʯʸʪʦʤ ʧʦʧʝʨʝʯʥʦʡ ʞʸʩʪʢʦʩʪʠ ʠ ʙʦ-

ʢʦʚʦʛʦ ʫʚʦʜʘ ʰʠʥ. ɼʝʡʩʪʚʠʝ ʘʣʛʦʨʠʪʤʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʤ ʩʦʦʪʥʦ-

ʰʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ ʢʦʣʸʩ, ʧʦʣʫʯʝʥʥʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʣʠʥʝʡ-

ʥʦʡ ʤʦʜʝʣʠ ʰʠʥʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʪʦʣʴʢʦ ʫʩʪʘʥʦʚʠʚʰʠʝʩʷ ʨʝʞʠʤʳ ʜʚʠʞʝʥʠʷ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʩʮʝʧʣʝʥʠʷ ʩ ʜʦʨʦ-

ʛʦʡ, ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʩʪʨʘʪʝʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ [88]. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʝʥʪʨʘʣʴ-

ʥʳʤ ʧʨʠʚʦʜʦʤ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʨʘʥʩʤʠʩʩʠʝʡ ʠ ʬʨʠʢʮʠʦʥʥʦʡ ʤʫʬʪʦʡ ʪʘʢʠʝ 

ʩʪʨʘʪʝʛʠʠ ʩʥʠʞʘʶʪ ʢʦʣʝʙʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʧʨʠʚʦʜʘ [89]. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʧʦʜʭʦʜʳ ʥʘ ʦʩʥʦʚʝ ʩʠʛʥʘʣʘ ʦʰʠʙʢʠ ʨʘʟʥʠʮʳ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʥʝʡ ʠ ʟʘʜ-

ʥʝʡ ʦʩʠ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ [90]. ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝ-

ʪʦʜʦʚ ʦʮʝʥʢʠ ʪʨʝʥʠʷ ʰʠʥ ʩ ʜʦʨʦʛʦʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠ ʤʦʜʝʣʷʭ [91-95]. ʅʦ ʠʭ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʨʘʙʦʪʝ [96] ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʮʝʧʮʠʷ çʫʤʥʳʭè ʰʠʥ, ʦʩʥʘʱʸʥʥʳʭ ʜʘʪʯʠ-

ʢʘʤʠ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʪʨʝʥʠʷ. ɼʘʪʯʠʢʠ ʧʦʟʚʦʣʷʶʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʥʘʯʘʣʦ 

ʩʢʦʣʴʞʝʥʠʷ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʜʚʠʞʝʥʠʷ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʪʘʢʠʝ ʰʠʥʳ ʧʦʢʘ ʥʝ ʠʟʚʝʩʪʥʳ. ɺ ʨʘʙʦʪʝ 

[97] ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʢʦʣʝʩʘ ʩ 

ʫʯʸʪʦʤ ʨʘʩʯʸʪʘ ʜʣʠʥʳ ʫʯʘʩʪʢʘ ʧʨʦʜʦʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʘʥʥʳʝ ʦ ʚʝʨʪʠʢʘʣʴʥʦʤ ʫʩʢʦʨʝʥʠʠ, ʜʘʚʣʝʥʠʠ ʚ ʰʠʥʝ ʠ ʩʪʝʧʝʥʠ ʠʟʥʦʩʘ. 
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ɸʥʘʣʠʟ ʨʘʙʦʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦ-

ʜʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʩʪʨʦʷʪʩʷ ʥʘ ʧʝ-

ʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʤʦʱʥʦʩʪʝʡ ʤʝʞʜʫ ʧʨʠʚʦʜʥʳʤʠ ʦʩʷʤʠ ʠʣʠ ʢʦʣʸʩʘʤʠ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʧʦʨʥʳʤ ʦʩʥʦʚʘʥʠʝʤ. ʆʜʥʘʢʦ ʵʪʦʪ 

ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʣʠʙʦ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʚʳʩʦʢʦʪʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʚʥʝʰʥʠʭ ʫʩʣʦ-

ʚʠʷʭ, ʣʠʙʦ ʧʨʠʤʝʥʝʥʠʷ ʛʨʦʤʦʟʜʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʝ 

ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦ-

ʨʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚ ʘʛʨʝʛʘʪʘʭ ʧʨʠ ʧʝʨʝʙʨʘʩʳʚʘʥʠʠ ʤʦʱʥʦʩʪʝʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʪʜʝʣʴʥʳʝ ʧʦʜʭʦʜʳ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʪʷ-

ʛʦʚʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ. ʄʥʦʛʠʝ ʘʣʛʦʨʠʪʤʦʚ ʟʘʪʨʘʛʠ-

ʚʘʶʪ ʪʦʣʴʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʠʚʦʜ ʢʦʣʸʩ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʜʨʫʛʠʝ ʩʭʝʤʳ ʧʨʠ-

ʚʦʜʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʩʪʳʭ ʘʣʛʦʨʠʪʤʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʪʨʝʙʫʝʤʫʶ ʪʷʛʦʚʫʶ ʠ 

ʪʦʨʤʦʟʥʫʶ ʜʠʥʘʤʠʢʫ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʥʘʛʨʫʞʝʥʥʦʩʪʴ ʟʘ ʩʯʸʪ 

ʧʦʜʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ. ʊʘʢʠʝ ʘʣʛʦʨʠʪʤʳ ʥʝ ʜʦʣʞʥʳ 

ʪʨʝʙʦʚʘʪʴ ʙʦʣʴʰʠʭ ʤʦʱʥʦʩʪʝʡ, ʦʙʰʠʨʥʦʛʦ ʤʘʩʩʠʚʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʜʘʪʯʠʢʦʚ, ʩʣʦʞʥʳʭ ʥʘʙʣʶʜʘʪʝʣʝʡ. 

1.5. ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝ-

ʩʢʦʡ ʩʠʣʦʚʦʡ ʧʝʨʝʜʘʯʝʡ 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʫʜʝʣʷʶʪ ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩʘʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʝʤ ʩ ʤʦʤʝʥʪʘ ʝʛʦ ʧʦʷʚʣʝʥʠʷ, ʦʜʥʘʢʦ ʧʦʣʥʦʩʪʴʶ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ 

ʚʝʩʴʤʘ ʩʣʦʞʥʦ. ʊʨʫʜʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ ʧʦʩʪʦʷʥʥʳʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʊʉ, 

ʫʞʝʩʪʦʯʝʥʠʝʤ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʠʩʪʝʤ, ʨʘʙʦʪʘʶʱʠʭ ʥʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʠʥʮʠʧʘʭ, ʘ ʪʘʢʞʝ 

ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʠʧʦʚ ʤʘʰʠʥ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ [98]. ʇʘʨʘʣʣʝʣʴʥʦ ʠʩ-
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ʩʣʝʜʫʝʪʩʷ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʠʥʪʝʛʨʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʮʝʧʣʝʥʠʷ ʩ ʜʦʨʦʛʦʡ, ʫʧʨʘʚʣʷʝʤʦ-

ʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ [99]. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʢʦʣʸʩʥʦʡ ʤʘʰʠʥʦʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʪʠ-

ʤʠʟʘʮʠʠ ʬʫʥʢʮʠʠ çʧʫʪʴ-ʩʢʦʨʦʩʪʴè ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ [100-105] ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ [106]. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʡʨʦʩʝʪʝʡ [107]. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʫʩʪʘʚʦʢ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʊʕɼ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʜʦʨʦʞʥʫʶ ʦʙʩʪʘʥʦʚʢʫ 

ʠ ʩʦʩʪʦʷʥʠʝ ʊʉ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱ-

ʥʦʩʪʝʡ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʘʣʸʥʥʳʭ ʩʝʨʚʝʨʦʚ [108, 109]. ʊʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʢʫʧʝʨʘʪʠʚʥʳʤ ʟʘʤʝʜʣʝʥʠʝʤ ʥʘ ʦʩʥʦʚʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʘʜʦʧʪʠʨʫʶʪ ʘʣʛʦʨʠʪʤ ʨʝʢʫʧʝʨʘ-

ʪʠʚʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʠʣʷ ʚʦʞʜʝʥʠʷ ʠ ʠʩ-

ʪʦʨʠʠ ʜʚʠʞʝʥʠʷ [110, 111, 112]. ʅʦ ʠʭ ʚʥʝʜʨʝʥʠʝ ʩʦʧʨʷʞʝʥʦ ʩ ʪʨʫʜʥʦʩʪʷʤʠ: 

ʦʥʠ ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʳ, ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶʪʩʷ ʠ ʩʣʦʞʥʳ ʜʣʷ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ. 

ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʚʦʡʩʪʚʘ ʊʕʇ ʢ ʧʨʷʤʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʤʦʤʝʥʪʦʤ 

ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʨʦʙʫʢʩʦʚʢʠ ʢʦʣʸʩ, ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʠ ʢʦʤ-

ʧʝʥʩʘʮʠʠ ʢʨʝʥʘ ʢʫʟʦʚʘ [113 - 116]. 

ɺ ʨʘʙʦʪʝ [117] ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʟʘʟʦʨʦʚ ʚ ʪʨʘʥʩʤʠʩʩʠʠ ʠ ʧʫʣʴʩʘʮʠʡ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʊʕɼ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʨʫʪʠʣʴʥʳʤ ʢʦʣʝʙʘʥʠʷʤ. ɼʣʷ ʧʦ-

ʜʘʚʣʝʥʠʷ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʧʨʠʤʝʥʷʶʪ ʪʘʢʠʝ ʧʦʜʭʦʜʳ, ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʥʘʨʘʩʪʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʠ ʚʚʝʜʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʜʝʤʧʬʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʝ ʬʠʣʴʪʨʳ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʝ ʙʦʣʝʝ ʧʣʘʚʥʦʝ ʟʘʜʘʥʠʝ ʫʩʪʘʚʦʢ ʤʦʤʝʥʪʘ [118], ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʥʘʙʣʶʜʘʪʝʣʷ ʤʦʤʝʥʪʘ ʥʘ ʢʦʣʝʩʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʪ-

ʯʠʢʦʚ [119-124]. ʊʘʢʠʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʚʠʙʨʘʮʠʠ ʠ ʰʫʤ ʦʪ ʰʠʥ 
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ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʨʦʙʫʢʩʦʚʢʘʭ ʠ ʶʟʝ [125]. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʘʤ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʩʧʣʫ-

ʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʠʪʝʣʝʤ ʪʦʣʴʢʦ ʦʜʥʦʡ ʧʝʜʘʣʠ 

ʭʦʜʘ [126 - 323]. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʦʛʨʘʥʠʯʝʥʠʡ. ʆʥʠ ʪʨʝʙʫʶʪ ʙʦʣʴ-

ʰʦʛʦ ʦʙʲʸʤʘ ʚʳʩʦʢʦʪʦʯʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʳ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʜʣʷ ʠʭ ʧʨʠʤʝʥʝʥʠʷ 

ʥʫʞʥʳ ʪʦʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤ ʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʥʦʤʫ ʨʘʩʭʦʜʫ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʇʨʠ ʵʪʦʤ ʪʘʢʠʝ ʤʝʪʦʜʳ 

ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʝʜʠʥʦʛʦ ʮʝ-

ʣʦʛʦ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʢ ʰʠʥʘ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʠʚʦʜ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʉ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʩʪʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

1.6. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʷʛʦʚʳʤ ʠ ʪʦʨʤʦʟʥʳʤ ʫʩʠʣʠʝʤ ʥʘ ʢʦʣʝʩʝ 

ɼʚʠʞʝʥʠʝ ʣʶʙʦʛʦ ʢʦʣʸʩʥʦʛʦ ʊʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʰʠʥ ʩ ʕʄʉʇ, ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʝ ʩʠʩʪʝʤʳ ʠ ʘʛʨʝʛʘʪʳ ʨʘʙʦ-

ʪʘʶʪ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʚ ʕʄʉʇ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʨʘʙʦʯʠʡ ʦʨʛʘʥ (ʚʝʜʫʱʝʝ ʢʦʣʝʩʦ) ʠ ʥʘʛʨʫʟʢʫ 

(ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ) [70, 71]. 

ʇʨʦʙʣʝʤʘʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʫʜʝʣʷʶʪ ʚʥʠʤʘʥʠʝ ʩ ʤʦʤʝʥʪʘ ʠʭ ʧʦʷʚʣʝʥʠʷ. ʆʜ-

ʥʘʢʦ ʧʦʣʥʦʩʪʴʶ ʵʪʫ ʟʘʜʘʯʫ ʨʝʰʠʪʴ ʢʨʘʡʥʝ ʩʣʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʊʉ ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʧʦʷʚʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʥʘ ʥʦʚʳʭ ʧʨʠʥʮʠʧʘʭ ʜʝʡʩʪʚʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ [72]. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʪʚʨʘ-

ʱʘʶʪ ʠʟʙʳʪʦʯʥʦʝ ʩʢʦʣʴʞʝʥʠʷ ʢʦʣʸʩ [73], ʫʯʠʪʳʚʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪ ʩʮʝʧʣʝʥʠʷ 

ʠ ʦʧʨʝʜʝʣʷʶʪ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʥʝʡʨʦʩʝʪʝʚʳʭ ʠ ʜʨʫʛʠʭ ʨʝʛʫʣʷʪʦʨʦʚ [74, 75]. 
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ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʞʠʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʡ 

ʧʝʜʘʣʠ (ʧʝʜʘʣʠ ʭʦʜʘ), ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ [137 

- 141]. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʤʝʞʜʫ 

ʦʩʷʤʠ, ʢʦʥʪʨʦʣʴ ʩʢʦʣʴʞʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʦʨʤʦʞʝʥʠʷ ʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʥʘʤʝʨʝʥʠʡ ʚʦʜʠʪʝʣʷ [142 - 146]. ɺʩʸ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠʤʝ-

ʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʠʚʦʜʘ ʚʝʜʫʱʠʭ ʢʦʣʸʩ. ʊʘʢʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʜʦʟʠ-

ʨʦʚʘʥʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʷʛʦʚʫʶ ʩʠʣʫ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʣʝʩʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʨʝʘ-

ʣʠʟʦʚʳʚʘʪʴ ʪʦʨʤʦʟʥʦʝ ʫʩʠʣʠʝ ʧʨʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʪʦʨʤʦʞʝʥʠʠ (ʨʠʩ.  

1.11). 
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ʈʠʩ.  1.11 ʇʨʠʥʮʠʧ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʩʠʣʠʡ ʥʘ ʚʝʜʫʱʠʭ ʢʦ-

ʣʸʩʘʭ: ʘ) ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʷʛʦʚʳʭ ʫʩʠʣʠʡ; ʙ) ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʷʛʦ-

ʚʦʛʦ ʫʩʠʣʠʷ ʥʘ ʪʦʨʤʦʟʥʦʝ 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʙʫʢʩʦʚʢʠ ʠ ʙʣʦʢʠʨʦʚʢʠ ʢʦʣʸʩ ʘʚʪʦʤʦʙʠʣʠ ʦʩʥʘ-

ʱʘʶʪʩʷ ʩʠʩʪʝʤʘʤʠ ʘʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʤʠ ʢʘʢ ʇɹʉ, ɸɹʉ, ʉɼʉ [147]. 

ɸɹʉ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʤ 

ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ. ɹʣʦʢʠʨʦʚʢʘ ʢʦʣʸʩ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʣʶʙʦʝ ʧʦʧʝʨʝʯʥʦʝ 

ʫʩʠʣʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʪʨʘʝʢʪʦʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʧʨʘʚʣʝ̫ʤʦʩʪʠ ʚ ʧʨʦ-

ʮʝʩʩʝ ʟʘʤʝʜʣʝʥʠʷ. ɸɹʉ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝ ʢʦʣʸʩ, ʩʦʧʦʩʪʘʚʣʷʷ ʠʭ ʫʛ-

ʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʊʉ [147]. ʇʨʠ ʧʦʚʳʰʝʥʥʦʤ ʩʢʦʣʴʞʝʥʠʠ ʩʠʩʪʝʤʘ 

ʤʦʜʫʣʠʨʫʝʪ ʪʦʨʤʦʟʥʦʝ ʫʩʠʣʠʝ (ʨʠʩ.  1.12). 

 

ʈʠʩ.  1.12 ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ɸɹʉ 
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ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʘʤʝʜʣʝʥʠʝʤ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʠ ʩʢʦʣʴʞʝʥʠʝ ʰʠʥ [150]. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʣ-

ʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʧʪʠʤʘʣʴʥʳʡ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʢʦʣʸʩ ʟʘ ʩʯʸʪ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛʠ [151-154] 

ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʘʣʠʟʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʇʀɼ-ʨʝʛʫʣʷʪʦʨʦʚ [155]. ʉ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʥʘ ʦʩʥʦʚʝ ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʨʘʙʦʯʠʤ ʪʦʨʤʦʞʝ-

ʥʠʝʤ [156, 157]. ʀʩʧʦʣʴʟʫʶʪʩʷ ʧʦʧʳʪʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʝʯʸʪʢʦʡ 

ʣʦʛʠʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʮʝʧʣʝʥʠʷ [158]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʨʘʟʨʘʙʦʪʢʘʭ ʧʨʦʮʝʩʩ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʨʘʙʦʯʘʷ ʪʦʨʤʦʟʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʢʫʧʝʨʘʪʠʚʥʦʡ 

ʧʨʠ ʠʥʪʝʥʩʠʚʥʳʭ ʟʘʤʝʜʣʝʥʠʷʭ, ʠʟʫʯʝʥ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʩʪʘ-

ʶʪʩʷ ʥʝʨʝʰʸʥʥʳʤʠ ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʩʦʛʣʘʩʦʚʘ-

ʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ, ʦʪʩʫʪʩʪʚʠʝ ʘʥʘʣʠʟʘ ʚʦʟ-

ʙʫʞʜʝʥʠʷ ʢʦʣʝʙʘʪʝʣʴʥʳʭ, ʩʥʠʞʘʶʱʠʭ ʩʮʝʧʥʳʝ ʩʚʦʡʩʪʚʘ ʵʣʘʩʪʠʯʥʳʭ ʰʠʥ. 

ʇɹʉ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʦʙʫʢʩʦʚʢʫ ʚʝʜʫʱʠʭ ʢʦʣʸʩ ʚ ʪʷʛʦʚʦʤ ʨʝʞʠʤʝ [147]. 

ʅʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʷʭ ʇɹʉ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʪʦʨʤʦʟ-

ʥʫʶ ʩʠʩʪʝʤʫ ʩ ɸɹʉ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ.  1.13. 

 

ʈʠʩ.  1.13 ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ɸɹʉ 

ɼʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʙʫʢʩʦʚʘʥʠʷ ʢʦʣʸʩ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ. 

ɺ ʠʭ ʯʠʩʣʝ:  

- ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʧʦʚʳʰʘʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʊʉ ʠ ʧʨʝʜʦʪʚʨʘʱʘ-

ʶʱʠʡ ʙʫʢʩʦʚʘʥʠʝ ʥʘ ʩʢʦʣʴʟʢʦʤ ʧʦʢʨʳʪʠʠ [159]. ʕʪʦʪ ʤʝʪʦʜ ʫʯʠʪʳʚʘʝʪ ʫʢʣʦʥ 

ʜʦʨʦʛʠ, ʝʸ ʩʮʝʧʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʜʠʫʩ ʢʦʣʝʩʘ. 
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- ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʬʠʣʴʪʨʘ ʂʘʣʴʤʘʥʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ 

ʊʉ [160, 161], ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʩʭʝʤʫ ʧʨʠʚʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʊʕʇ [162-166]. 

ʀʩʢʣʶʯʝʥʠʝ ʙʫʢʩʦʚʘʥʠʷ ʚʝʜʫʱʠʭ ʢʦʣʸʩ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʥʝʨʛʦʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʊʉ [167]. ʇʦʩʢʦʣʴʢʫ ʨʘʙʦʪʘ ʩʠʩʪʝʤ ʇɹʉ ʠ ɸɹʉ ʪʨʝʙʫʝʪ ʜʘʥʥʳʭ ʦ 

ʧʨʦʜʦʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ ʠ ʩʮʝʧʥʳʭ ʩʚʦʡʩʪʚʘʭ ʜʦʨʦʛʠ, ʨʘʟʨʘ-

ʙʘʪʳʚʘʶʪʩʷ ʤʝʪʦʜʳ, ʥʝ ʠʩʧʦʣʴʟʫʶʱʠʝ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ [168]. ʕʪʦ ʫʚʝʣʠʯʠ-

ʚʘʝʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤ, ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʠʭ ʦʪʢʣʠʢʘ ʠ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʢ ʪʘʢʠʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʢʘʢ ʫʜʘʨʳ [169-175]. ʉʫʱʝ-

ʩʪʚʫʶʪ ʤʝʪʦʜʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʙʫʢʩʦʚʘʥʠʶ ʢʦʣʸʩ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ 

ʧʨʠʤʝʥʝʥʠʝ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʠ [176, 177]. ʆʜʥʘʢʦ ʙʦʨʴʙʘ ʩ ʙʫʢʩʦʚʘʥʠʝʤ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʤʥʦʛʦʜʠʩʢʦʚʳʭ ʬʨʠʢʮʠʦʥʥʳʭ ʤʫʬʪ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʨʦʞʜʝʥʠʶ 

ʚ ʧʨʠʚʦʜʝ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ [178, 179]. 

ʇʨʠ ʵʪʦʤ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʠʟʫʯʝʥʳ ʫʩʣʦʚʠʷ ʟʘʨʦʞʜʝʥʠʷ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʷʚ-

ʣʝʥʠʡ ʚ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʣʦʚʳʭ ʧʝʨʝʜʘʯʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʪʷʛʦʚʦʤ ʨʝʞʠʤʝ, 

ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚ ʪʷʛʦʚʦʤ ʨʝʞʠʤʝ. 

ʉʠʩʪʝʤʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʣʝʜʦʚʘʥʠʝ ʊʉ ʧʦ 

ʚʳʙʨʘʥʥʦʡ ʚʦʜʠʪʝʣʝʤ ʪʨʘʝʢʪʦʨʠʠ ʢʘʢ ʧʨʠ ʧʨʷʤʦʣʠʥʝʡʥʦʤ, ʪʘʢ ʠ ʢʨʠʚʦʣʠʥʝʡ-

ʥʦʤ ʜʚʠʞʝʥʠʠ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʪʦʨʤʘʞʠʚʘʥʠʷ ʢʦʣʸʩ, ʙʣʦʢʠ-

ʨʦʚʢʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʦʩʷʤʠ ʠ ʢʦʣʸʩʘʤʠ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ 

ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʊʕɼ ʠ ʠʟʤʝʥʷʶʪʩʷ ʧʝʨʝʜʘʪʦʯʥʳʝ ʯʠʩʣʘ ʪʨʘʥʩʤʠʩʩʠʠ, ʯʪʦ 

ʠʩʢʣʶʯʘʝʪ ʦʧʘʩʥʳʝ ʷʚʣʝʥʠʷ ʟʘʥʦʩʘ ʧʝʨʝʜʥʝʡ ʠ ʟʘʜʥʝʡ ʦʩʠ. ʂʣʶʯʝʚʦʡ ʤʝʭʘ-

ʥʠʟʤ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʚʝʢʪʦʨʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʬʘʢʪʠʯʝ-

ʩʢʦʡ ʩʢʦʨʦʩʪʠ [147]. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʩʠʩʪʝʤʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ɸɹʉ 

ʠ ʇɹʉ (ʨʠʩ.  1.14). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʠʚʦʜʘ ʬʫʥʢʮʠʦʥʘʣ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʂʦʣʝʙʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʨʦʙʫʢʩʦʚʢʠ ʢʦʣʸʩ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦ-

ʣʦʤʢʘʤ ʘʛʨʝʛʘʪʦʚ ʠ ʧʦʪʝʨʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʚʦʜʠʪʝʣʷ, ʟʘʪʨʫʜʥʷʷ ʢʦʥʪʨʦʣʴ ʥʘʜ ʘʚʪʦʤʦʙʠʣʝʤ, ʥʦ ʠ ʧʨʠʯʠʥʷʝʪ 
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ʜʠʩʢʦʤʬʦʨʪ ʧʘʩʩʘʞʠʨʘʤ ʠʟ-ʟʘ ʧʨʦʜʦʣʴʥʳʭ ʪʦʣʯʢʦʚ ʠ ʚʠʙʨʘʮʠʠ ʢʫʟʦʚʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʩʥʠʞʘʝʪ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

 

ʈʠʩ.  1.14 ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʩʠʩʪʝʤ ʘʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ (ɸɹʉ, ʇɹʉ, ʉɼʉ) ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʩʪʴ ʠ ʠʩ-

ʢʣʶʯʠʪʴ ʥʝʛʘʪʠʚʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʩʠʩʪʝʤʳ. 

1.7. ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʝʣʠʥʝʡʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʇʨʠ ʢʦʥʪʘʢʪʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʝʣ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʪʨʝʥʠʷ ʤʦ-

ʛʫʪ ʚʦʟʥʠʢʘʪʴ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ. ʇʨʠ ʚʳʩʦʢʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʩʢʦʣʴʞʝ-

ʥʠʠ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʬʨʠʢʮʠʦʥʥʳʝ ʘʚʪʦʢʦʣʝʙʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʩʦ-

ʧʨʦʚʦʞʜʘʶʱʠʭ ʪʨʝʥʠʝ, ʠʤʝʝʪ ʜʘʚʥʶʶ ʠʩʪʦʨʠʶ ʠ ʩʚʷʟʘʥʦ ʩ ʠʤʝʥʘʤʠ ʪʘʢʠʭ 

ʫʯʸʥʳʭ, ʢʘʢ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚ, ʐ. ʂʫʣʦʥ, ʃ. ʕʡʣʝʨ, ɼ.ʀ. ʄʝʥʜʝʣʝʝʚ, ɼ. ʈʵʣʝʡ, 

ʅ.ɽ. ɾʫʢʦʚʩʢʠʡ, Rayleigh J.,Bowden F., Leben L., Papenhausen P. ʠ ʜʨʫʛʠʭ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʝʰʝʥʠʶ ʟʘ-

ʜʘʯ ʧʦ ʩʥʠʞʝʥʠʶ ʠʟʥʦʩʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʣʠʷʥʠʝ ʭʘʨʘʢʪʝʨʘ ʪʨʝʥʠʷ ʢʘʢ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ 

ʩʠʩʪʝʤʦʡ ʠʩʩʣʝʜʦʚʘʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʠʯʠʥ, ʫʩʣʦʚʠʡ, 

ʤʝʩʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʪʠʭ ʷʚʣʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʤʝʟʘʥʠʟʤʘʭ ʧʨʦʚʦ-

ʜʠʣʠ ʪʘʢʠʝ ʫʯʸʥʳʝ, ʢʘʢ ʉʪʨʝʣʢʦʚ ʉ.ʇ., ʀʰʣʠʥʩʢʠʡ ɸ.ʖ., ʎʝʣʠʢʦʚ ɸ.ʀ., ʂʦ-

ʥʦʥʝʥʢʦ ɺ.ʆ., ʌʨʦʣʦʚ ʂ.ɺ., ʂʘʡʜʘʥʦʚʩʢʠʡ ʅ.ʃ., ʂʨʘʛʝʣʴʩʢʠʡ ʀ.ɺ., ʍʘʡʢʠʥ 

ʉ.ʕ., ʊʦʣʩʪʦʡ ɼ.ʄ., ʐʪʝʡʥʚʦʣʴʬ ʃ.ʀ. ʠ ʜʨʫʛʠʝ. 
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ɺʣʠʷʥʠʝ ʬʨʠʢʮʠʦʥʥʳʭ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʥʘ ʨʘʙʦʪʫ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʤʥʦʛʠʤʠ ʫʯʸʥʳʤʠ ʚ ʢʦʥʪʝʢʩʪʝ ʢʦʥʢʨʝʪʥʳʭ ʦʪʨʘʩʣʝʡ. 

ʊʘʢ, ʜʣʷ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ ʠ ʜʨʫʛʦʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʥʘ ʵʥʝʨʛʦʧʦʪʝʨʠ, ʠʟʥʦʩ, ʚʠʙʨʘʮʠʠ ʠ ʰʫʤ, ʘ ʪʘʢʞʝ ʥʘ ʪʦʯ-

ʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟʫʯʘʣʦʩʴ ʀʚʘʥʯʝʥʢʦ ʌ.ʂ., ɺʳʜʨʠ-

ʥʳʤ ɸ.ʅ. ʠ ʜʨ. ɺ ʦʙʣʘʩʪʠ ʤʝʪʘʣʣʦʨʝʞʫʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʣʠʷʥʠʝ ʥʘ ʪʦʯ-

ʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʠʟʫʯʘʣʦʩʴ ɻʝʨʘʩʠʤʦʚʳʤ ʄ.ɼ., ɹʦʣʜʠʥʳʤ ʃ.ɸ. ʠ 

ʜʨʫʛʠʤʠ. ɼʣʷ ʩʣʝʜʷʱʠʭ ʩʠʩʪʝʤ ʠʟʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ɸʥʜʨʶʱʝʥʢʦ ɺ.ɸ.; ʜʣʷ 

ʛʦʨʦʜʩʢʦʛʦ ʠ ʢʘʨʴʝʨʥʦʛʦ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ - ɽʬʨʝʤʦʚʳʤ ʀ.ʉ., ʃʠʩʫʥʦʚʳʤ 

ɺ.ʅ.; ʜʣʷ ʨʫʜʥʠʯʥʦʛʦ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ - ʌʠʣʠʧʧʦʚʳʤ ʃ.ʂ; ʈʝʥʛʝʚʠʯʝʤ ɸ.ɸ., 

ʐʘʭʪʘʨʴ ʇ.ʉ. ʠ ʜʨʫʛʠʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʘʥʪʝʥʥ ʨʘʜʠʦʣʦʢʘ-

ʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ ʚʳʧʦʣʥʝʥʳ ʉʦʢʦʣʦʚʩʢʠʤ ɻ.ɻ. ʠ ɹʦʨʮʦʚʳʤ ʖ.ɸ. ɺ ʦʙʣʘʩʪʠ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʣʠʥ̫ʠʝ ʬʨʠʢʮʠʦʥʥʳʭ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʫʧʨʘʚʣʷʝ-

ʤʳʭ ʢʦʣʸʩ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʜʨʫʛʠʭ ʊʉ ʥʘ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝ-

ʥʠʷ ʠʟʫʯʘʣʦʩʴ ʂʦʣʝʩʥʠʢʦʚʳʤ ʂ.ʉ. ʠ ʜʨʫʛʠʤʠ. ɼʣʷ ʘʚʠʘʮʠʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠʩʩʣʝʜʦʚʘʣ ʂʝʣʜʳʰ ʄ.ɺ. ʠ ʜʨʫʛʠʝ ʫʯʸʥʳʝ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʫʧʨʫʛʠʭ ʩʚʷʟʝʡ ʚ ʩʠʩʪʝʤʝ ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʣʦʤʦʢ 

ʠ ʚʳʭʦʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʩʪʨʦʷ ʨʠʩ.  1.15. 

 
 

ʘ) ʙ) 

ʈʠʩ.  1.15 ɸʚʪʦʢʦʣʝʙʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʩ ʬʨʠʢʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʦʡ [180]: ʘ) 

ʩʭʝʤʘ ʚʦʟʙʫʞʜʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ; ʙ) ʧʨʠʤʝʨ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʜʣʷ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʢʨʘʥʘ 
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ɸʚʪʦʢʦʣʝʙʘʥʠʷ ʚ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʊʕʇ, ʷʚ-

ʣʷʶʪʩʷ ʥʝʛʘʪʠʚʥʳʤ ʷʚʣʝʥʠʝʤ. ʆʥʠ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ, ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʝʨʴ, ʨʦʩʪʫ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʜʘʞʝ ʢ ʧʦʣʦʤʢʘʤ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ [181]. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘ-

ʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚ ʩʦʩʪʘʚʝ ʵʣʝʢʪʨʦʤʝʭʘ-

ʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ [182, 183]. 

ʉʦʛʣʘʩʥʦ ʦʜʥʦʡ ʠʟ ʪʝʦʨʠʡ, ʧʨʠʯʠʥʘ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʦʙʝʥ-

ʥʦʩʪʷʭ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʨʠʢʮʠʦʥʥʳʭ ʧʘʨ. ʕʪʫ 

ʪʦʯʢʫ ʟʨʝʥʠʷ ʚʳʜʚʠʥʫʣʠ ʉʪʨʝʣʢʦʚ ʉ.ʇ. [184], ʈʵʣʝʡ ɼ. [185], ʂʘʡʜʘʥʦʚʩʢʠʡ 

ʅ.ʃ. ʠ ʍʘʡʢʠʥ ʉ.ʕ. [186, 187], ʘ ʨʘʟʚʠʣʠ ʝʸ ʀʰʣʠʥʩʢʠʡ ɸ.ʖ. [188], ʌʨʦʣʦʚ 

ʂ.ɺ. [189], ʀʚʘʥʯʝʥʢʦ ʌ.ʂ. [190-195], ʂʨʘʛʝʣʴʩʢʠʡ ʀ.ɺ. [196], ʂʘʫʜʝʨʝʨ [197], 

ɹʣʦʢ [198], ʐʪʝʡʥʚʦʣʴʬ ʃ.ʀ. [199] ʠ ʜʨʫʛʠʝ. 

ʉʦʛʣʘʩʥʦ ʜʨʫʛʦʡ ʪʦʯʢʝ ʟʨʝʥʠʷ, ʢʦʪʦʨʦʡ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ɹʦʫʜʝʥ ʌ. ʠ ʃʝ-

ʙʝʥ ʃ. [200], ʂʫʨʪʝʣʴ ʈ., ʍʦʣʴʤ ʈ., ʂʠʨʰʪʝʡʥ ʅ. ʀ., ʂʫʟʥʝʮʦʚ ɺ.ɼ., ɸʭʤʘʪʦʚ 

ɸ.ʉ., ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʨʫʱʠʭʩʷ 

ʪʝʣ ʵʣʝʤʝʥʪʦʚ ʤʠʢʨʦʩʚʘʨʠʚʘʥʠʷ, ʪ.ʥ. çʤʦʩʪʠʢʦʚ ʩʚʘʨʢʠè. 

ʊʝʦʨʠʶ ʚʦʟʙʫʞʜʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʴʶ 

ʤʝʞʜʫ ʥʦʨʤʘʣʴʥʳʤ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʚ ʧʘʨʝ ʪʨʝ-

ʥʠʷ, ʨʘʟʨʘʙʦʪʘʣ ʂʫʜʠʥʦʚ ɺ.ɸ. [201]. ʕʪʘ ʪʝʦʨʠʷ ʦʙʲʷʩʥʷʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʚ-

ʪʦʢʦʣʝʙʘʥʠʡ ʜʘʞʝ ʚ ʪʝʣʘʭ, ʥʝ ʩʢʣʦʥʥʳʭ ʢ ʩʚʘʨʠʚʘʥʠʶ. 

ʉʦʛʣʘʩʥʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʠ ʟʘʨʫʙʝʞʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʬʨʠʢʮʠʦʥʥʳʝ ʘʚ-

ʪʦʢʦʣʝʙʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ ʩʠʩʪʝʤʝ ʩ ʫʧʨʫʛʠʤ ʟʚʝʥʦʤ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʥʝʣʠʥʝʡʥʦʡ 

(ʧʘʜʘʶʱʝʡ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʝʥʠʷ (ʥʘʛʨʫʟʢʠ). 

ɺʳʜʝʣʷʶʪ 2 ʚʠʜʘ ʘʚʪʦʢʦʣʝʙʘʥʠʡ: 

1. ɸʚʪʦʢʦʣʝʙʘʥʠʷ 1 ʨʦʜʘ ʠʣʠ ʩʨʳʚʥʳʝ [202], ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ, ʢʦ-

ʛʜʘ ʩʠʣʘ ʪʨʝʥʠʷ ʧʦʢʦʷ ʧʨʝʚʳʰʘʝʪ ʩʠʣʫ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʢʘʯʢʦʦʙʨʘʟʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʠʣʳ ʪʨʝʥʠʷ ʚ ʥʘʯʘʣʝ ʜʚʠʞʝʥʠʷ ʠ ʧʨʠ ʦʩʪʘʥʦʚʢʝ 

[186 - 188]. ɺ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʵʪʦ ʷʚʣʝʥʠʝ ʠʟʚʝʩʪʥʦ ʢʘʢ çstick-slipè [203 

- 205]. 
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2. ɸʚʪʦʢʦʣʝʙʘʥʠʷ 2 ʨʦʜʘ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʥʝʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ, ʢʦʛʜʘ ʩʠʣʘ ʪʨʝʥʠʷ ʠʣʠ ʥʘʛʨʫʟʢʘ ʩʥʠʞʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝ-

ʣʠʯʝʥʠʷ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ [189, 199, 180]. 

ɺ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʩʫʱʝʩʪʚʫʶʪ ʧʨʠʙʦʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʥʠʞʝʥʠʝʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʠʣʳ ʪʦʢʘ. ʊʘʢʦʝ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ [206, 207]. ɸʚʪʦʢʦʣʝʙʘʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʧʨʠʚʦʜʷʪ ʢ ʨʷʜʫ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ: ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ, ʨʦʩʪʫ ʤʝʭʘʥʠʯʝ-

ʩʢʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʢʦʣʝʙʘʥʠʷʤ ʪʦʢʘ ʚ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʭ. ʇʨʠ ʵʪʦʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʣʝʙʘʥʠʡ ʪʦʢʘ ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ [208, 209]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʠʯʠʥ, ʤʝʩʪ ʠ ʫʩʣʦʚʠʡ ʚʦʟʙʫʞʜʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʠʩ-

ʧʦʣʴʟʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʪʨʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʤʦʜʝʣʴ 

çʚʷʟʢʦʛʦ ʪʨʝʥʠʷè [70, 71]. 

ɺ ʨʷʜʝ ʨʘʙʦʪ [186, 187, 193, 210, 211] ʦʧʠʩʘʥʘ ʤʦʜʝʣʴ ʪʨʝʥʠʷ ʩʦ ʩʧʘʜʘʶ-

ʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʠʣʘ ʪʨʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʩʢʦʨʦ-

ʩʪʠ ʩʢʦʣʴʞʝʥʠʷ. ɺ ʥʠʭ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʵʪʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ 

ʧʨʦʮʝʩʩ ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʣʝʙʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʫʩʢʦʨʝʥʠʝ ʪʝʣ [211], ʠʟ-

ʤʝʥʝʥʠʝ ʩʠʣʳ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ [213], ʭʘʨʘʢʪʝʨ ʚʦʟʙʫʞʜʘʶʱʝʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʜʝʬʦʨʤʘʮʠʷ ʪʝʣ [214] ʠ ʚʨʝʤʷ ʥʘʭʦʞʜʝ-

ʥʠʷ ʚ ʧʦʢʦʝ (ʵʬʬʝʢʪ çʧʨʠʤʝʨʟʘʥʠʷè) [196, 202]. 

ɼʣʷ ʊʉ ʩ ʵʣʘʩʪʠʯʥʳʤʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤʠ ʰʠʥʘʤʠ ʧʨʠʤʝʥʷʝʪʩʷ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʩʠʣʳ ʚ ʧʷʪʥʝ 

ʢʦʥʪʘʢʪʘ, ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʪʷʛʦʚʳʤ ʠ ʪʦʨʤʦʟʥʳʤ ʨʝʞʠʤʘʤʠ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ, 

ʩʢʦʨʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝ-

ʥʠʷ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʩʠʣʳ [215]. 
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1.8. ɸʚʪʦʢʦʣʝʙʘʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤʘʭ 

ɺ ʨʘʙʦʪʝ [180] ʠʩʩʣʝʜʦʚʘʥʳ ʫʩʣʦʚʠʷ ʟʘʨʦʞʜʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʨʫʜʥʠʯ-

ʥʦʤ ʵʣʝʢʪʨʦʚʦʟʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʚʝʣʠʯʠʥʳ ʣʶʬʪʦʚ ʚ ʧʨʠʚʦʜʝ ʠ 

ʚʥʝʰʥʠʭ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ ʥʘ ʨʦʩʪ ʫʧʨʫʛʠʭ ʢʦʣʝʙʘʥʠʡ. ʊʘʢʞʝ ʦʧʠʩʘʥʳ ʤʝʪʦʜʳ 

ʙʦʨʴʙʳ ʩ ʙʫʢʩʦʚʘʥʠʝʤ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʠʟʥʘʢʘ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʪʦʢʘ. ʇʨʠ ʵʪʦʤ ʪʦʨʤʦʟʥʦʡ ʠ ʩʚʦʙʦʜʥʳʡ ʨʝ-

ʞʠʤʳ ʢʘʯʝʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. 

ɺ ʨʘʙʦʪʘʭ [216 - 223] ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ 

ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʕʄʉʇ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʇʨʝʜʣʘʛʘ-

ʝʤʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ, ʩʥʠʟʠʪʴ 

ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʠʩʢʣʶ-

ʯʠʪʴ ʙʦʢʩʦʚʘʥʠʝ ʠ ʶʟ. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʧʨʦʚʝʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʘʚʪʦʢʦʣʝʙʘʥʠ-

ʷʤʠ ʫʧʨʘʚʣʷʝʤʳʭ ʢʦʣʸʩ ʘʚʪʦʤʦʙʠʣʷ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʝʡ ʠʭ ʧʦʚʦʨʦʪʘ. ʕʪʦ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ  ʩʦʟʜʘʪʴ ʩʪʘʙʠʣʠʟʠ-

ʨʫʶʱʠʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ [224]. 

ɺ ʨʘʙʦʪʘʭ [225-237] ʨʘʩʩʤʦʪʨʝʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʨʠ ʨʘʙʦ-

ʯʝʤ ʪʦʨʤʦʞʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ. ʀʩʩʣʝʜʦʚʘʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʩʥʠʞʝʥʠʷ ʠʭ ʘʤʧʣʠ-

ʪʫʜʳ, ʚʣʠʷʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʯʠʥʳ ʚʠʙʨʘʮʠʡ ʠ ʰʫʤʦ-

ʚʳʭ ʵʬʬʝʢʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʜʘʥʥʳʭ ʨʘʙʦʪʘʭ ʥʝ ʨʘʩʩʤʦʪʨʝʥʳ ʫʩʣʦʚʠʷ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, ʪʷʛʦʚʳʝ ʠ ʚʝʜʦʤʳʝ ʨʝʞʠʤʳ ʜʚʠʞʝʥʠʷ, ʚʣʠʷʥʠʝ 

ʘʥʪʠʙʣʦʢʠʨʦʚʦʯʥʦʡ ʠ ʠʥʳʭ ʩʠʩʪʝʤ ʘʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʨʘʙʦʪʝ [238] ʨʘʩʩʤʦʪʨʝʥʳ ʫʩʣʦʚʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʟʦʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʘʩʪʠʯʥʦʡ ʰʠʥʳ ʩ ʪʚʸʨʜʳʤ ʦʧʦʨʥʳʤ ʦʩʥʦ-

ʚʘʥʠʝʤ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʦʛʦ ʧʨʠʟʥʘʢʘ ʧʦʪʝʨʠ ʩʮʝʧʣʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʘʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʚ ʨʘʙʦʪʝ ʥʝ ʟʘʪʨʘʛʠʚʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʨʠ ʨʝʢʫ-

ʧʝʨʘʪʠʚʥʦʤ ʠ ʢʦʤʧʣʝʢʩʥʦʤ ʪʦʨʤʦʞʝʥʠʠ ʂʄ. 

ʅʘʣʠʯʠʝ ʚ ʪʨʘʥʩʤʠʩʩʠʷʭ ʘʚʪʦʤʦʙʠʣʝʡ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʬʨʠʢʮʠʦʥ-

ʥʳʭ ʫʟʣʦʚ ʩ ʥʝʣʠʥʝʡʥʳʤ ʪʨʝʥʠʝʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʧʨʫʛʠʤʠ ʩʚʷʟʷʤʠ ʠ ʟʘʟʦʨʘʤʠ 
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ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʠ ʨʦʩʪʫ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʥʘʛʨʫʞʝʥʥʦʩʪʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʵʥʝʨʛʠʠ ʚ 

ʩʠʩʪʝʤʫ ʦʪ ʊʕɼ [239 - 246]. 

ɺ ʨʘʙʦʪʝ [247] ʠʩʩʣʝʜʫʶʪʩʷ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʞʝʥ-

ʥʦʩʪʠ ʩʠʣʦʚʳʭ ʧʝʨʝʜʘʯ ʩ ʬʨʠʢʮʠʦʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʫʪʸʤ ʫʣʫʯʰʝʥʠʷ ʠʭ ʤʦ-

ʜʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʧʨʫʛʦ-ʬʨʠʢʮʠʦʥʥʳʡ 

ʛʘʩʠʪʝʣʴ ʢʨʫʪʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʆʜʥʘʢʦ ʚ ʨʘʙʦʪʝ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʘʚ-

ʪʦʢʦʣʝʙʘʥʠʡ, ʟʘʟʦʨʦʚ ʚ ʟʘʮʝʧʣʝʥʠʷʭ, ʫʧʨʫʛʠʭ ʩʚʷʟʝʡ. ɺ ʨʘʙʦʪʝ [248] ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʩʢʣʦʥʥʦʩʪʠ ʪʨʘʥʩʤʠʩʩʠʠ ʢ ʬʨʠʢʮʠʦʥʥʳʤ 

ʘʚʪʦʢʦʣʝʙʘʥʠʷʤ, ʦʜʥʘʢʦ ʘʥʘʣʠʟ ʧʨʦʚʝʜʸʥ ʪʦʣʴʢʦ ʜʣʷ ʨʝʞʠʤʘ ʪʨʦʛʘʥʠʷ ʘʚʪʦʤʦ-

ʙʠʣʷ ʩ ʤʝʩʪʘ. ɺ ʨʘʙʦʪʝ [249] ʠʟʫʯʝʥʳ ʫʩʣʦʚʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ 

ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʧʝʨʝʜʘʯ ʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʪʨʘʥʩʤʠʩʩʠʷʭ. ɺ ʨʘʙʦʪʝ [250] ʨʘʩ-

ʩʤʦʪʨʝʥ ʤʝʪʦʜ ʧʦʜʘʚʣʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʪʦʨʤʦʟʥʳʭ ʤʝʭʘʥʠʟʤʘʭ, ʦʩʥʦʚʘʥ-

ʥʳʡ ʥʘ ʧʦʜʘʯʝ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʟʦʥʫ ʬʨʠʢʮʠʦʥʥʦʡ ʧʘʨʳ. 

ɺ ʨʘʙʦʪʝ [251] ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʩʦʟʜʘʥʠʷ ʧʨʦʪʠʚʦʙʫʢʩʦʚʦʯʥʦʡ ʩʠʩʪʝʤʳ 

ʜʣʷ ʤʦʪʦʮʠʢʣʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʦʟʙʫʞʜʝʥʠʠ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʢʦʥʪʘʢʪʝ ʚʝʜʫ-

ʱʠʭ ʢʦʣʸʩ ʩ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʘʨʤʦʥʠʯʝʩʢʠʡ 

ʦʩʮʠʣʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʠʨʫʝʪʩʷ ʚ ʥʘʯʘʣʝ ʙʫʢʩʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ [256] ʦʪʤʝ-

ʯʝʥʦ, ʯʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʥʪʘʢʪʝ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ 

ʰʠʥʳ ʩ ʛʨʫʥʪʦʤ ʟʘʚʠʩʠʪ ʦʪ ʥʦʨʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʰʠʥʫ, ʩʢʦʨʦʩʪʠ ʝʸ ʠʟʤʝ-

ʥʝʥʠʷ ʠ ʞʸʩʪʢʦʩʪʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [257] ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʧʦʜʘʚʣʝ-

ʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʩʫʪʩʪʚʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʫʧʨʘʚʣʷʝʤʳʭ ʢʦʣʸʩ ʘʚʪʦʤʦ-

ʙʠʣʷ ʩ ʫʯʸʪʦʤ ʥʝʣʠʥʝʡʥʦʛʦ ʪʨʝʥʠʷ ʚ ʰʘʨʥʠʨʘʭ. 

ʉʦʛʣʘʩʥʦ ʥʝʢʦʪʦʨʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʚʦ ʬʨʠʢʮʠʦʥʥʳʭ 

ʵʣʝʤʝʥʪʘʭ ʪʨʘʥʩʤʠʩʩʠʡ ʘʚʪʦʤʦʙʠʣʝʡ ʦʪʩʫʪʩʪʚʫʶʪ [252]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʨʘ-

ʙʦʪʝ [253] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʬʨʠʢʮʠʦʥʥʳʭ ʜʠʩʢʦʚ, ʥʘʧʨʦʪʠʚ, ʷʚʣʷ-

ʶʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʦʚʳʰʝʥʥʳʭ ʚʠʙʨʘʮʠʡ. 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʦʣʸʩ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʟʦʥʝ ʢʦʥ-

ʪʘʢʪʘ ʩ ʛʨʫʥʪʦʤ, ʧʨʠʚʦʜʷʪ ʢ ʛʘʣʦʧʠʨʦʚʘʥʠʶ ʠ ʨʳʩʢʘʥʠʶ ʪʨʘʢʪʦʨʥʦʛʦ ʘʚʪʦʧʦ-

ʝʟʜʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ [254, 255]. 
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ɺ ʨʘʙʦʪʘʭ [194, 258, 259] ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʘʚʪʦʢʦʣʝʙʘ-

ʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʚʠʞʝʥʠʷ ʪʝʣʝʞʝʢ ʨʝʣʴʩʦʚʳʭ ʧʦʜʲʸʤʥʳʭ 

ʢʨʘʥʦʚ ʧʨʠ ʧʨʦʙʫʢʩʦʚʢʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʞʝʥ-

ʥʦʩʪʠ ʚ 6é8 ʨʘʟ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʬʠʢʩʠʨʫʶʪ ʩʘʤʦʧʨʦʠʟ-

ʚʦʣʴʥʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ, ʥʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʫʩʣʦʚʠʷ ʠʭ ʛʝʥʝ-

ʨʘʮʠʠ ʠ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʠʭ ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʤʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʦʤ ʧʦʜʘʚʣʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ. ʇʨʦʙʣʝʤʘ ʫʩʫ-

ʛʫʙʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʣʷ ʢʦʣʸʩʥʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʘʚʪʦʢʦʣʝʙʘʥʠʷʤʠ ʚ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʣʦʚʳʭ ʧʝʨʝʜʘʯʘʭ, ʦʩʪʘʶʪʩʷ 

ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʩ ʞʸʩʪʢʦʡ ʤʝ-

ʭʘʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ. 

ʂʦʣʝʙʘʥʠʷ ʢʦʣʝʩʘ, ʢʨʫʪʠʣʴʥʳʝ ʠʣʠ ʣʠʥʝʡʥʳʝ, ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʨʦʪʦʨ ʊʕɼ 

ʥʘʧʨʷʤʫʶ ʠʣʠ ʯʝʨʝʟ ʨʝʜʫʢʪʦʨ, ʚʳʟʳʚʘʷ ʧʫʣʴʩʘʮʠʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʘʣʫ 

ʊʕɼ ʢʘʢ ʚ ʜʚʠʛʘʪʝʣʴʥʦʤ, ʪʘʢ ʠ ʛʝʥʝʨʘʪʦʨʥʦʤ ʨʝʞʠʤʘʭ. ʇʨʠ ʦʪʢʣʦʥʝʥʠʠ ʨʦʪʦʨʘ 

ʦʪ ʧʦʣʦʞʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʟʨʦʩʰʝʛʦ ʚʥʝʰʥʝʛʦ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ῳὓ̃ ʥʘ ʚʘʣʫ (ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʢʦʣʝʙʘʥʠʡ ʢʦʣʝʩʘ ʚ ʪʦʯʢʝ 1) 

ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ῳὓ ʠ ʫʛʣʘ ʥʘʛʨʫʟʢʠ ʥʘ Ŭ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ (ʪʦʯʢʘ 2). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʢʦʨʝʥʠʶ ʊʕɼ [260, 

261]. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ ʥʘʛʨʫʟʢʠ ɗ ʥʘ ʚʘʣ ʨʦʪʦʨʘ ʥʘʯʠʥʘʝʪ ʜʝʡ-

ʩʪʚʦʚʘʪʴ ʪʦʨʤʦʟʷʱʠʡ ʤʦʤʝʥʪ, ʨʘʚʥʳʡ ῳὓ ῳὓ̃ (ʪʦʯʢʘ 2). ʇʦʩʢʦʣʴʢʫ ʢʨʫʪʷ-

ʱʠʡ ʤʦʤʝʥʪ ʊʕɼ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʚʥʝʰʥʝʛʦ, ʊʕɼ ʟʘʤʝʜʣʷʝʪʩʷ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʦʧʠʩʳʚʘʝʤʳʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ 

ʫʨʘʚʥʝʥʠʝʤ ‌ ῳὓ̃Ȣ 

ɼʣʷ ʩʣʫʯʘʷ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʚʥʝʰʥʝʛʦ ʤʦʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʛʘʨʤʦ-

ʥʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ [260], ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ: 
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ʛʜʝ, J ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʚʘʣʘ ʨʦʪʦʨʘ ʊʕɼ; p ï ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ ʨʦʪʦʨʘ; ά

ῳὓ  ï ʫʜʝʣʴʥʳʡ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʡ ʤʦʤʝʥʪ; Ὀ  ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʝʤʧʬʠʨʦʚʘʥʠʷ; ά  ï ʫʜʝʣʴʥʳʡ ʜʝʤʧʬʠʨʫʶʱʠʡ ʤʦʤʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʮʝʧʝʡ ʨʦʪʦʨʘ; ‫  ï ʩʠʥʭʨʦʥʥʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʨʦʪʦʨʘ; ὓ̃  ï ʚʥʝʰ-

ʥʠʡ ʤʦʤʝʥʪ ʥʘʛʨʫʟʢʠ, ʘʤʧʣʠʪʫʜʘ v-ʛʘʨʤʦʥʠʢʠ; ‫  ï ʯʘʩʪʦʪʘ v-ʛʘʨʦʤʥʠʢʠ. 

 

ʈʠʩ.  1.16 ʂʦʣʝʙʘʥʠʷ ʚʘʣʘ ʨʦʪʦʨʘ ʊʕɼ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʚʥʝʰʥʝʛʦ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ [260] 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʥʝ ʟʘʪʫʭʘʶʪ, ʝʩʣʠ ʚ ʩʠʩʪʝʤʝ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʪʝʨʠ 

ʵʥʝʨʛʠʠ, ʥʘʧʨʠʤʝʨ, ʥʘ ʚʦʟʙʫʞʜʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʦʢʦʚ ʚ ʧʨʦʚʦʜʷʱʠʭ ʵʣʝ-

ʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʘʩʠʥʭʨʦʥʥʳʭ ʊʕɼ ʪʦʢ, ʠʥʜʫʮʠʨʫʝʤʳʡ ʚ ʢʦʨʦʪʢʦʟʘ-

ʤʢʥʫʪʦʡ ʦʙʤʦʪʢʝ ʨʦʪʦʨʘ ʧʨʠ ʝʛʦ ʢʦʣʝʙʘʥʠʷʭ, ʚʳʟʳʚʘʝʪ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʠ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. ɺ ʩʠʥʭʨʦʥʥʳʭ ʊʕɼ ʩ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʳʤ ʚʦʟʙʫʞʜʝʥʠʝʤ ʘʥʘʣʦʛʠʯʥʫʶ ʬʫʥʢʮʠʶ ʚʳʧʦʣʥʷʝʪ ʦʙʤʦʪʢʘ ʚʦʟ-

ʙʫʞʜʝʥʠʷ. ʆʜʥʘʢʦ ʟʘʯʘʩʪʫʶ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʘʰʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʧʨʠ-

ʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʜʝʤʧʬʠʨʫʶʱʠʝ (ʫʩʧʦʢʦʠʪʝʣʴʥʳʝ) ʦʙʤʦʪʢʠ ʩ ʥʠʟʢʠʤ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝʤ (ʨʠʩ.  1.17,ʘ) [261]. 

  

ʘ) ʙ) 

ʈʠʩ.  1.17 ʂʦʣʝʙʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ [261]: ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʝʤʧʬʠ-

ʨʦʚʘʥʠʷ; ʙ) ʧʨʠ ʥʘʣʠʯʠʝ ʜʝʤʧʬʠʨʦʚʘʥʠʷ 
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ɺ ʉɼʇʄ ʜʝʤʧʬʠʨʫʶʱʠʝ ʮʝʧʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʕʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢ-

ʪʠʚʥʦ ʛʘʩʠʪʴ ʢʦʣʝʙʘʥʠʷ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʪʘʢʠʝ ʤʘʰʠʥʳ ʩʢʣʦʥʥʳ ʢ ʢʦʣʝʙʘʪʝʣʴ-

ʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʮʠʨʫʶʪ ʧʫʣʴʩʘʮʠʠ ʪʦʢʘ (ʨʠʩ.  1.17, ʙ). ɺ ʦʧʨʝ-

ʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʩʘʤʦʨʘʩ-

ʢʘʯʠʚʘʥʠʷ ʠ ʚʳʭʦʜʘ ʤʘʰʠʥʳ ʠʟ ʩʠʥʭʨʦʥʠʟʤʘ [261]. 

ɸʚʪʦʢʦʣʝʙʘʥʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʥʦ ʚ ʵʣʝʢʪʨʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʦʥʠ ʤʦʛʫʪ ʢʘʢ ʧʦʜʘʚʣʷʪʴʩʷ ʟʘ ʩʯʸʪ ʩʚʦʡʩʪʚ ʵʣʝʢʪʨʦ-

ʧʨʠʚʦʜʘ, ʪʘʢ ʠ, ʥʘʦʙʦʨʦʪ, ʫʩʠʣʠʚʘʪʴʩʷ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘʧʨʠʤʝʨ, ʚʳʩʦʢʘʷ ʞʸʩʪʢʦʩʪʴ ʠ ʨʘʙʦʪʘ ʥʘ II ʫʯʘʩʪʢʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʥʘʛʨʫʟʢʠ (ʨʠʩ.  1.18, ʘ) ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʘʚʪʦʢʦʣʝʙʘʥʠʡ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʚʦʩʭʦʜʷʱʝʤ ʫʯʘʩʪʢʝ ʥʘʛʨʫʟʢʠ (ʫʯʘʩʪʦʢ I) ʘʚʪʦʢʦʣʝʙʘʥʠʷ 

ʥʝ ʚʦʟʥʠʢʘʶʪ. ɽʩʣʠ ʨʘʙʦʯʘʷ ʪʦʯʢʘ ʨʘʩʧʦʣʦʞʝʥʘ ʙʣʠʞʝ ʢ ʫʯʘʩʪʢʘʤ I (ʨʠʩ.  1.18, 

ʘ) ʠʣʠ III  (ʨʠʩ.  1.18, ʙ), ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʩʝʠʚʘʥʠʝ ʵʥʝʨʛʠʠ, ʘ ʢʦʣʝʙʘʥʠʷ ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʙʣʠʟʢʦʤ ʢ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ (ʨʠʩ.  1.18, ʚ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʚʦʡʩʪʚʘ ʧʨʷʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʤʝʥʪʦʤ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʤʝ-

ʱʘʪʴ ʨʘʙʦʯʫʶ ʪʦʯʢʫ ʩʠʩʪʝʤʳ F0 ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʪʦʢʦʣʝʙʘʥʠʡ. ɸ ʠʤʝʥʥʦ, 

ʧʝʨʝʚʦʜʠʪʴ ʝʸ ʩ ʥʠʩʭʦʜʷʱʝʛʦ ʫʯʘʩʪʢʘ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ II ʥʘ ʚʦʩʭʦʜʷ-

ʱʠʡ I, ʛʜʝ ʚʦʟʤʦʞʥʦ ʠʭ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʥʝʜʦʧʫʱʝʥʠʝ ʧʝʨʝ-

ʭʦʜʘ ʩʠʩʪʝʤʳ ʚ ʨʝʞʠʤ ʘʚʪʦʢʦʣʝʙʘʥʠʡ (ʨʠʩ.  1.18, ʘ, ʚ) [180]. 

ʅʘ ʨʠʩ.  1.19 ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʢʨʫʪʷʱʝʛʦ ʤʦ-

ʤʝʥʪʘ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʙʫʩʘ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ ʥʘ ʩʢʦʣʴʟʢʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ (çʤʦʢʨʳʡ ʘʩʬʘʣʴʪè). 

  
 

ʘ) ʙ) ʚ) 

ʈʠʩ.  1.18 ɸʚʪʦʢʦʣʝʙʘʥʠʷ ʚ ʕʄʉʇ [180]: ʘ) ʟʘʨʦʞʜʝʥʠʝ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ 

ʩʢʦʣʴʞʝʥʠʠ ʥʘʛʨʫʟʢʠ; ʙ) ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦ-

ʧʨʠʚʦʜʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʙʦʯʝʡ ʪʦʯʢʠ; ʚ) ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʫʯʘʩʪʢʦʚ ʥʘʛʨʫʟʢʠ 
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ʈʠʩ.  1.19 ɿʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʪʦʨʤʦʞʝ-

ʥʠʠ ʵʣʝʢʪʨʦʙʫʩʘ ʥʘ çʤʦʢʨʦʤ ʘʩʬʘʣʴʪʝè ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

(ʵʧʠʟʦʜʳ ʥʘ ʧʨʠʤʝʨʝ ʣʝʚʦʛʦ ʢʦʣʝʩʘ) 

ʅʘ ʨʠʩ.  1.20 ʧʨʠʚʝʜʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʵʣʝʢ-

ʪʨʦʙʫʩʘ ʧʨʠ ʨʘʟʛʦʥʝ ʥʘ ʩʢʦʣʴʟʢʦʤ ʧʦʢʨʳʪʠʠ (çʤʦʢʨʳʡ ʘʩʬʘʣʴʪè).  

  

ʈʠʩ.  1.20 ɿʘʚʠʩʠʤʦʩʪʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʨʘʟʛʦʥʝ ʵʣʝʢʪʨʦʙʫʩʘ ʥʘ ʤʦʢ-

ʨʦʤ ʘʩʬʘʣʴʪʝ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʵʧʠʟʦʜʳ ʥʘ ʧʨʠʤʝʨʝ ʣʝ-

ʚʦʛʦ ʢʦʣʝʩʘ) 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, ʚ ʨʝʞʠʤʘʭ ʨʘʟʛʦʥʘ ʠ ʪʦʨʤʦʞʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʨʫʪʷʱʝʛʦ ʪʷʛʦʚʦʛʦ ʠ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʤʦʤʝʥʪʘ ʥʘ 

ʢʦʣʝʩʝ. ɹʣʘʛʦʜʘʨʷ ʢʦʤʧʘʢʪʥʦʡ ʢʦʤʧʦʥʦʚʢʝ ʕʄʉʇ ʩʦʚʨʝʤʝʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨ-

ʥʳʭ ʢʦʣʸʩʥʳʭ ʊʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʳʡ ʘʛʨʝʛʘʪ, ʦʙʲʝʜʠʥʷʶɦ ʠʡ ʊʕɼ, 

ʊɸʀʅ ʠ ʟʫʙʯʘʪʳʝ ʧʝʨʝʜʘʯʠ. ɺʳʩʦʢʘʷ ʞʸʩʪʢʦʩʪʴ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʚʦʜʠʪ ʢ 

ʤʠʥʠʤʫʤʫ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʫʧʨʫʛʠʭ ʢʦʣʝʙʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʟʦʥʘʥʩʥʳʭ ʷʚʣʝ-

ʥʠʡ ʩ ʚʳʩʦʢʠʤʠ ʘʤʧʣʠʪʫʜʘʤʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʚʳʩʦʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʚ 

ʤʘʪʝʨʠʘʣʝ ʜʝʪʘʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʦʪʨʘʙʦʪʘʥʥʳʝ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ 

ʀʟʤʝʥʝʥʠʝ ʟʥʘʢʘ ʥʘʛʨʫʟʢʠ 

ʀʟʤʝʥʝʥʠʝ ʟʥʘʢʘ ʥʘʛʨʫʟʢʠ 

ʀʥʪʝʥʩʠʚʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʀʥʪʝʥʩʠʚʥʳʝ 

ʢʦʣʝʙʘʥʠʷ 
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ʜʘʥʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. ʆʥʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʠʩʢʣʶʯʝʥʠʠ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ ʥʘ ʨʝ-

ʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪʘʭ ʧʫʪʸʤ ʥʝʜʦʧʫʱʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘ-

ʙʦʯʠʭ ʪʦʯʢʘʭ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʜʠʥʘʤʠʯʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʂʄ, ʜʣʷ ʢʦʪʦ-

ʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʧʦʩʪʦʷʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʪʘʢʠʝ ʨʝʟʦʥʘʥʩʥʳʝ ʷʚʣʝʥʠʷ 

ʥʠʚʝʣʠʨʫʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʕʄʉʇ ʂʄ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ (ʨʠʩ.  1.19, ʨʠʩ.  1.20). ʀʭ ʧʦ-

ʷʚʣʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʚʠʞʝʥʠʷ ʩʠʩʪʝʤʳ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʵʣʝʤʝʥʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ [262-264] (ʨʠʩ. 1.21), ʯʪʦ ʚʣʝʯʸʪ ʟʘ 

ʩʦʙʦʡ ʧʨʝʢʨʘʱʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥʳ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʨʝʤʦʥʪ. 

 
  

   

   

ʈʠʩ. 1.21 ʇʦʣʦʤʢʘ ʟʫʙʴʝʚ ʢʦʣʸʩʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʕʄʉʇ 

ɺʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʩʣʦʚʠʷʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʧʨʠʯʠʥʘʤʠ ʠ ʣʦʢʘʣʠʟʘ-

ʮʠʝʡ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʕʄʉʇ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʦʚ ʠʭ 

ʤʠʥʠʤʠʟʘʮʠʠ ʠ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʇʦʣʦʤʢʘ ʟʫʙʴʝʚ 
ʇʦʣʦʤʢʘ ʟʫʙʴʝʚ 

ʇʦʣʦʤʢʘ ʟʫʙʴʝʚ 

ʇʦʣʦʤʢʘ ʧʦʜʰʠʧʥʠʢʘ ʇʦʣʦʤʢʘ ʧʦʜʰʠʧʥʠʢʘ 

ʇʦʚʨʝʞʜʝʥʠʝ ʠʟʦʣʷʮʠʠ 

ʇʦʣʦʤʢʘ 

ʧʦʜʰʠʧʥʠʢʘ 
ʇʦʚʨʝʞʜʝʥʠʝ ʠʟʦʣʷʮʠʠ 

ʈʘʟʨʫʰʝʥʠʝ ʧʦʩʘ-

ʜʦʯʥʦʛʦ ʦʪʚʝʨ-

ʩʪʠʷ 
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ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʥʭʨʦʥʥʳʝ 

ʊʕɼ ʩ ʚʦʟʙʫʞʜʝʥʠʝʤ ʦʪ ʧʦʩʪʦʷʥʥʳʭ ʤʘʛʥʠʪʦʚ. 

1.9. ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʣʦʚʦʡ ʧʝʨʝʜʘʯʠ 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʧʨʦʙʣʝʤʘʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 

ʩʚʦʡʩʪʚ ʥʘʟʝʤʥʦʛʦ ʢʦʣʸʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦʩʚʷʱʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʦʩʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʘ ʩ ʕʄʉʇ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʣʘʝʪ ʟʘʜʘʯʫ ʝʛʦ ʫʣʫʯʰʝʥʠʷ ʦʩʦ-

ʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʤʠʨʦʚʦʡ ʪʝʥʜʝʥʮʠʠ ʠ ʫʞʝʩʪʦʯʝʥʠʷ ʪʨʝʙʦʚʘ-

ʥʠʡ ʢ ʩʥʠʞʝʥʠʶ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʨʘʟ-

ʨʘʙʘʪʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʧ. 1.1). ɺʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʶ ʘʢʢʫʤʫʣʷʪʦʨʦʚ (ʧ. 1.1). ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʩʦ-

ʟʜʘʥʠʠ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʭ ʊʕɼ ʩ ʚʳʩʦʢʠʤ ʂʇɼ, ʘ ʪʘʢʞʝ ʊɸʀʅ, ʦʙʝʩʧʝʯʠʚʘ-

ʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ (ʧ. 1.3) ʩ ʫʯʸʪʦʤ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʧ. 

3.1). ʀʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʩʭʝʤ ʧʨʠʚʦʜʘ ʠ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʨʘʥʩʤʠʩʩʠʝʡ. (ʧ. 3.6). 

ʇʨʦʙʣʝʤʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʤʥʦʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸ-

ʥʳʭ. ʕʪʠ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʟʘ ʩʯʸʪ 

ʘʜʘʧʪʠʚʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʤʦʱʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ: 

ʪʝʢʫʱʝʡ ʥʘʛʨʫʟʢʠ, ʩʮʝʧʥʳʭ ʩʚʦʡʩʪʚ, ʩʢʦʨʦʩʪʠ, ʧʨʦʬʠʣʷ ʧʫʪʠ ʠ ʩʪʠʣʷ ʚʦʞʜʝ-

ʥʠʷ. ʅʦ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʪʨʝʙʫʝʪ ʚʳʩʦʢʠʭ ʟʘʪʨʘʪ, ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʤʦʱʥʦʩʪʝʡ (ʧ. 1.5) ʠ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʜʘʥʥʳʭ ʦʙ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʘʙʦʯʠʭ ʨʝʞʠʤʦʚ ʘʛʨʝʛʘʪʦʚ ʠ ʩʠʩʪʝʤ. ʕʪʠ ʜʘʥʥʳʝ ʥʝ ʚʩʝʛʜʘ 

ʜʦʩʪʫʧʥʳ, ʘ ʤʝʪʦʜʳ, ʠʭ ʠʩʧʦʣʴʟʫʶʱʠʝ, ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʨʝʩʫʨʩʦʚ. 

ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦʜʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʜʦ-

ʩʪʘʪʦʯʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘ-
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ʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʪʴ ʟʥʘʯʠʪʝʣʴ-

ʥʳʡ ʨʦʩʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʦʢʨʘʪʠʪ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʦʙʝʩʧʝʯʠʪ 

ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʷʛʦʚʦʡ ʠ ʪʦʨʤʦʟʥʦʡ ʜʠʥʘʤʠʢʠ ʊʉ. 

ʇʨʠʤʝʥʝʥʠʝ ʕʄʉʇ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ 

ʩʠʩʪʝʤ ʘʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ ʨʘʙʦʪʘ ʩ ʊʕʇ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ: 

ʝʛʦ ʜʠʥʘʤʠʢʘ ʚʳʰʝ, ʯʝʤ ʫ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʣʦʚʦʡ ʧʝʨʝʜʘʯʠ, ʘ ʊʕɼ ʦʙʣʘʜʘʶʪ 

ʥʠʟʢʦʡ ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ, ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʠ ʠʤʝʶʪ ʞʸʩʪ-

ʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʪʩʫʪʩʪʚʠʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʦʣʝʙʘʥʠʡ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʪʦ ʤʦʞʝʪ ʧʨʠ-

ʚʦʜʠʪʴ ʢ ʘʚʪʦʢʦʣʝʙʘʥʠʷʤ, ʘʤʧʣʠʪʫʜʘ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʥʘ ʚʦʟʨʘʩʪʘʪʴ ʚ ʜʝʩʷʪʢʠ 

ʨʘʟ. ʊʘʢʠʝ ʢʦʣʝʙʘʥʠʷ ʥʝ ʟʘʪʫʭʘʶʪ, ʧʦʩʢʦʣʴʢʫ ʚʦʟʥʠʢʘʶʪ ʙʝʟ ʧʦʩʪʦʷʥʥʦʛʦ 

ʚʥʝʰʥʝʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʠʭ ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʚʦʡ-

ʩʪʚʘʤʠ ʩʘʤʦʡ ʩʠʩʪʝʤʳ. ʍʦʪʷ ʵʪʦ ʷʚʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʜʢʦ, ʝʛʦ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʦʤʢʘʤ ʜʝʪʘʣʝʡ ʠ ʜʘʞʝ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʚʩʝʛʦ ʊʉ (ʧ.ʧ. 

1.7, 1.8). ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ ʥʘ ʕʄʉʇ ʠ ʜʨʫʛʠʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʇʨʠ ʵʪʦʤ ʩʚʦʡʩʪʚʦ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʷʤʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ, ʩʦ-

ʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʠʥʠʤʠʟʠ-

ʨʫʶʪ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʶʪ ʜʘʥʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʷʚʣʝʥʠʷ. 

ʍʦʪʷ ʊʕʇ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʪʨʘʥʩʧʦʨʪʘ ʜʘʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠʩʴ: ʚʦʟʨʦʩʣʠ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʦʚʳʝ ʪʠʧʳ ʊʕɼ ʩ ʞʸʩʪʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠ ʙʝʟ ʵʣʝʤʝʥʪʦʚ ʜʝʤʧʬʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʩʣʦʞʥʠʣʠʩʴ ʩʭʝʤʳ 

ʪʨʘʥʩʤʠʩʩʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʠʥʚʝʨʪʦʨʦʚ ʩ ʰʠ-

ʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʚʳʟʳʚʘʝʪ ʢʦʣʝʙʘʥʠʷ ʵʣʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦ-

ʤʝʥʪʘ ʊʕɼ. ʆʜʥʘʢʦ ʢʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʠʟʫ-

ʯʝʥʦ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʕʄʉʇ ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʘʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʠʪʴ ʟʘʧʨʦʩ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ. 
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ɼʣʷ ʩʥʠʞʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʠʩʪʝʤʫ ʵʪʦʪ ʤʦʤʝʥʪ ʩʣʝʜʫʝʪ ʢʦʨ-

ʨʝʢʪʠʨʦʚʘʪʴ (ʨʠʩ.  1.22). ʈʘʙʦʪʘ ʘʣʛʦʨʠʪʤʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʧʦʚʳʰʝʥʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ, ʪʨʝʙʫʝʪ ʜʘʥʥʳʭ ʦ ʪʝʢʫʱʠʭ ʫʩʣʦʚʠʷʭ ʜʚʠ-

ʞʝʥʠ̫. ʇʦʤʠʤʦ ʧʦʢʘʟʘʥʠʡ ʰʪʘʪʥʳʭ ʜʘʪʯʠʢʦʚ, ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦ-

ʨʫʶ ʥʝʚʦʟʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʥʘʧʨʷʤʫʶ. ɼʣʷ ʝʸ ʧʦʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦ-

ʛʨʘʤʤʥʳʝ ʥʘʙʣʶʜʘʪʝʣʠ ʩʦʩʪʦʷʥʠʡ (ʨʠʩ.  1.22). ʉʦʧʦʩʪʘʚʣʷʷ ʜʘʥʥʳʝ ʵʪʠʭ 

ʥʘʙʣʶʜʘʪʝʣʝʡ, ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ ʫʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ ʠ ʟʘʜʘʸʪ 

ʫʩʪʘʚʢʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʤʢʘʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʪʷ-

ʛʦʚʦʡ ʠ ʪʦʨʤʦʟʥʦʡ ʜʠʥʘʤʠʢʠ, ʩʠʩʪʝʤ ʘʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʝʰʝʥʠʡ ʧʦ ʧʦ-

ʚʳʰʝʥʠʶ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʤʝʭʘʥʠʟʤʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩ.  1.23): 

- ʘʣʛʦʨʠʪʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʪʷʛʦʚʦʡ ʜʠʥʘʤʠʢʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʢʨʫʪʷ-

ʱʠʡ ʤʦʤʝʥʪ ʩ ʫʯʸʪʦʤ ʩʦʩʪʦʷʥʠʷ ʇʉʍʕʕ, ʊʕɼ ʠ ʜʝʡʩʪʚʠʡ ʚʦʜʠʪʝʣʷ, ʘ ʪʘʢʞʝ 

ʟʘʜʘʥʥʦʡ ʫʩʪʘʚʢʠ; 

- ʘʣʛʦʨʠʪʤ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʨʤʦʟʥʦʡ ʜʠʥʘʤʠʢʠ ʦʧʨʝʜʝʣʷʝʪ ʨʝʢʫʧʝʨʘ-

ʪʠʚʥʳʡ ʤʦʤʝʥʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʞʘʪʠʷ ʚʦʜʠʪʝʣʝʤ ʥʘ ʧʝʜʘʣʴ ʪʦʨʤʦʟʘ ʠ ʟʘ-

ʜʘʥʥʦʡ ʫʩʪʘʚʢʠ; 

- ʘʣʛʦʨʠʪʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʸʤ 

ʦʛʨʘʥʠʯʝʥʠʷ ʫʩʢʦʨʝʥʠʷ, ʨʳʚʢʘ (ʧʨʦʠʟʚʦʜʥʦʡ ʫʩʢʦʨʝʥʠʷ) ʠ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝ-

ʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ; 

- ʘʣʛʦʨʠʪʤʳ ʘʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʟʘʱʠʪʳ ʦʪ ʦʧʨʦʢʠʜʳʚʘʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʥʦʩʘ, ʙʫʢ-

ʩʦʚʘʥʠʷ, ʙʣʦʢʠʨʦʚʢʠ ʢʦʣʸʩ, ʘ ʪʘʢʞʝ ʩʪʘʙʠʣʠʟʘʮʠʶ ʢʫʨʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ; 

- ʘʣʛʦʨʠʪʤʳ ʢʦʥʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪ ʧʨʦʚʝʨʢʫ ʧʨʘ-

ʚʠʣʴʥʦʩʪʠ ʦʪʨʘʙʦʪʢʠ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʦʣʷʨʥʦʩʪʠ ʫʩʪʘʚʦʢ ʢʨʫʪʷʱʠʭ ʤʦ-

ʤʝʥʪʦʚ, ʯʘʩʪʦʪ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʚʨʘʱʝʥʠʷ ʊʕɼ. 
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ʆʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ: ʨʫʣʝʚʦʝ ʢʦʣʝʩʦ, ʩʝʣʝʢʪʦʨ, ʧʝʜʘʣʴ ʭʦʜʘ

ʅʘʙʣʶʜʘʪʝʣʴ ʦʮʝʥʢʠ 

ʤʦʤʝʥʪʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ 

ʚʘʣʫ

ʅʘʙʣʶʜʘʪʝʣʴ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʤʦʤʝʥʪʘ ʥʘ ʚʘʣʫ

ʅʘʙʣʶʜʘʪʝʣʴ 

ʙʫʢʩʦʚʘʥʠʷ ʢʦʣʝʩʘ ʚ 

ʪʷʛʦʚʦʤ ʨʝʞʠʤʝ

ʅʘʙʣʶʜʘʪʝʣʴ 

ʩʢʦʣʴʞʝʥʠʷ ʢʦʣʝʩʘ ʚ 

ʪʦʨʤʦʟʥʦʤ ʨʝʞʠʤʝ

ʅʘʙʣʶʜʘʪʝʣʴ ʟʘʛʨʫʟʢʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ

ɸʣʛʦʨʠʪʤ ʩ ʬʫʥʢʮʠʝʡ ʧʦʜʘʚʣʝʥʠʷ 

ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʤ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʠ 

ʚʝʜʫʱʠʭ ʢʦʣʸʩ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ

ɸʣʛʦʨʠʪʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʘʚʦʢ 

ʢʨʫʪʷʱʝʛʦ ʠ ʪʦʨʤʦʟʥʦʛʦ ʤʦʤʝʥʪʦʚ 

ʥʘ ʚʘʣʫ ʪʷʛʦʚʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʜʥʦʡ ʧʝʜʘʣʠ

ɸʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʷʛʦʚʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ
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ʈʠʩ.  1.22 ɹʣʦʢ-ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʕʄʉʇ 

ɸʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʷʛʦʚʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ

ɸʣʛʦʨʠʪʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʷʛʦʚʦʡ 

ʜʠʥʘʤʠʢʠ

ɸʣʛʦʨʠʪʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʦʨʤʦʟʥʦʡ ʜʠʥʘʤʠʢʠ

ɸʣʛʦʨʠʪʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ

ɸʣʛʦʨʠʪʤʳ ʘʢʪʠʚʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ

ɸʣʛʦʨʠʪʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ

 

ʈʠʩ.  1.23 ɸʣʛʦʨʠʪʤʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʕʄʉʇ 

ɺʳʚʦʜʳ ʧʦ 1 ʛʣʘʚʝ 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʊʉ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 2 ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ: 

- ʇʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ; 
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- ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʙʦʪʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ. 

ʅʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ, 

ʩʦʯʝʪʘʶʱʝʤ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʝʰʝʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ 

ʧʨʠʤʝʥʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʜʘʯ, 

ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʘʣʠʟʦʚʘʪʴ ʠʭ ʧʦʪʝʥ-

ʮʠʘʣ. 

ɼʣʷ ʵʪʠʭ ʞʝ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʊʕʇ 

ʚʝʜʫʱʠʭ ʢʦʣʸʩ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʪʷʛʦʚʦʝ ʠ ʪʦʨʤʦʟʥʦʝ ʫʩʠʣʠʝ 

ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʣʝʩʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʷʤʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʤʦʤʝʥ-

ʪʦʤ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʩʠʩʪʝʤ ʘʢʪʠʚʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ: ʘʥʪʠʙʣʦʢʠʨʦʚʦʯʥʦʡ, ʘʥʪʠʧʨʦʙʫʢʩʦʚʦʯʥʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠ-

ʣʠʟʘʮʠʠ. 

ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʢʦʣʝʩʦ, ʢʘʢ ʚ ʪʷʛʦʚʦʤ, ʪʘʢ ʠ ʚ ʪʦʨʤʦʟʥʦʤ ʨʝʞʠʤʝ, ʥʝ-

ʨʝʜʢʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʚʳʰʝʥʥʦʝ ʩʢʦʣʴʞʝʥʠʝ ʚʧʣʦʪʴ ʜʦ ʟʥʘʯʝʥʠʡ, ʙʣʠʟʢʠʭ ʢ 

ʧʦʣʥʦʤʫ, ʧʨʠ ʵʪʦʤ ʩʠʣʘ ʪʨʝʥʠʷ ʩʥʠʞʘʝʪʩʷ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʘʚʪʦʢʦʣʝʙʘʥʠʡ. ʇʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʩʝʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʩʠʩʪʝʤ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʨʝʥʠʝ. ɺ ʵʣʝʢʪʨʦʤʦʙʠʣʷʭ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʣʠ ʵʣʝʢ-

ʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʠʚʦʜ ʤʦʞʝʪ ʢʘʢ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʪʦʤʫ ʷʚʣʝʥʠʶ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʠʥʭʨʦʥʥʦʛʦ ʊʕɼ ʩ ʘʙʩʦʣʶʪʥʦ ʞʸʩʪʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʦʡ, ʪʘʢ ʠ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʪʴ ʠʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʚʦʜʘʭ ʦʩʪʘʸʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʕʪʦ ʷʚʣʝʥʠʝ ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʩʝʨʴʸʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʧʦʚʳʰʝʥʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʥʘʛʨʫʟʢʘʤ, ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʵʣʝʤʝʥʪʦʚ, ʧʦʪʝʨʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ 

ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʥʠʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ 

ʚʘʞʥʦʩʪʴ. 
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ʇʨʦʙʣʝʤʝ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʚʷʱʝʥʦ ʤʥʦʞʝʩʪʚʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʄʥʦʛʠʝ ʧʨʝʜʣʘʛʘʝʤʳʝ ʨʝʰʝʥʠʷ 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʊʉ ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʘʥʥʳʤʠ ʦ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ: ʩʦʩʪʦʷʥʠʠ ʜʦʨʦʛʠ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʅʘ ʧʨʘʢʪʠʢʝ ʪʘʢʦʡ ʧʦʜʭʦʜ ʚʩʪʨʝʯʘʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥ-

ʥʳʝ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʶʪʩʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʩʚʷʟʴ ʩ ʠʩʪʦʯʥʠ-

ʢʘʤʠ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʪʘʙʠʣʴʥʦʡ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʪʘʢʦʛʦ ʦʙʲʸʤʘ ʠʥʬʦʨ-

ʤʘʮʠʠ ʫʧʨʘʚʣʷʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʨʝʩʫʨʩʳ ʥʝ ʚʩʝʛʜʘ ʠʤʝʶʪʩʷ ʚ ʥʘʣʠʯʠʠ, ʘ 

ʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʥʝʨʝʜʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠ ʥʝʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ. 

ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʦʩʪʘʸʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʩʪʦʛʦ ʤʝʪʦʜʘ ʧʦʚʳ-

ʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠ-

ʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʝ ʪʨʝʙʫʝʪ ʦʙʰʠʨʥʦʛʦ ʤʘʩʩʠʚʘ ʠʩʭʦʜʥʳʭ ʜʘʥ-

ʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳ-

ʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʉ ʧʫʪʸʤ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʷ ʨʝ-

ʢʫʧʝʨʘʮʠʠ ʵʥʝʨʛʠʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ɺ ʦʩʥʦʚʝ ʨʝʰʝʥʠʡ 

ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʚ ʕʄʉʇ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1. ʈʘʟʨʘʙʦʪʘʪʴ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʢʦʣʸʩʥʦʛʦ ʊʉ ʩ ʕʄʉʇ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʠʥʪʝʟʫ 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʕʄʉʇ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʉ. 

3. ʉʦʟʜʘʪʴ ʘʜʘʧʪʠʚʥʳʝ ʤʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʮʝʥʢʠ ʢʣʶʯʝʚʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ çʕʄʉʇ - ɻ ʣʘʩʪʠʯʥʦʝ ʢʦʣʝʩʦ ï ʜʦʨʦʛʘè. 
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4. ɺʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ çʕʄʉʇ - ʵʣʘʩʪʠʯʥʦʝ ʢʦʣʝʩʦ ï ʜʦʨʦʛʘè. 

5. ʈʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʚ ʕʄʉʇ ʊʉ ʩ ʬʫʥʢʮʠʝʡ ʧʦʜʘʚʣʝʥʠʷ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚ ʪʷʛʦʚʦʤ ʠ 

ʪʦʨʤʦʟʥʦʤ ʨʝʞʠʤʘʭ. 

6. ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʊʉ ʟʘ ʩʯʸʪ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʕʄʉʇ. 

7. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʦʮʝʥʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʕʄʉʇ. 

 



58 

ɻʃɸɺɸ 2 

2. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ çʢʦʣʸʩʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜ-

ʩʪʚʦ ʩ ɻʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʣʦʚʦʡ ʧʝʨʝʜʘʯʝʡ ï ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘè 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʣʠʥʝʡʥʳʭ, ʜʠʥʘʤʠʯʝʩʢʠʭ, ʢʦʣʝʙʘ-

ʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʕʄʉʇ ʠ ʚ ʟʦʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʣʝʩʘ 

ʩ ʦʧʦʨʥʳʤ ʦʩʥʦʚʘʥʠʝʤ, ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʂʄ, ʘ 

ʪʘʢʞʝ ʦʪʣʘʞʠʚʘʥʠʷ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʕʄʉʇ, ʘʥʘʣʠʟʘ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʧʘ-

ʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ ʊʉ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʚʦʟʤʦʞʥʦ ʧʨʠ-

ʤʝʥʝʥʠʝ ʄʄ ʩʠʩʪʝʤʳ çʊʉ ʩ ʕʄʉʇ ï ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘè. 

2.1. ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʦʩʥʦʚʥʳʝ ʜʦʧʫʱʝʥʠʷ 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʄʄ ʜʠʥʘʤʠʢʠ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ ʊʉ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʟʘʜʘʯ, ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʥʝ-

ʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʦʮʝʥʢʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ: 

- ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʦʧʠʩʳʚʘʪʴ ʩʦʚʤʝʩʪʥʫʶ ʜʠʥʘʤʠʢʫ ʢʫʟʦʚʘ, ʩʠʣʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ, ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʤʘʰʠʥʳ, ʕʄʉʇ ʩ ʪʦʯʥʦʩʪʴʶ, ʥʝʦʙʭʦʜʠʤʦʡ 

ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʥʝʜʝʬʦʨʤʠʨʫʝʤʳʭ ʦʧʦʨʥʳʭ ʦʩʥʦ-

ʚʘʥʠʷʭ; 

- ʚ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʚʠʞʠ-

ʪʝʣʷ, ʥʝʫʜʝʨʞʠʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨ ʩʚʷʟʝʡ, ʥʘʣʦʞʝʥʥʳʭ ʥʘ ʂʄ; 

- ʜʚʠʞʝʥʠʝ ʂʄ ʜʦʣʞʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴʩʷ ʩ ʫʯʸʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʠ ʩʮʝʧʣʝʥʠʷ ʛʨʫʥʪʘ, ʪʘʢ ʢʘʢ ʪʷʛʦʚʦ-ʩʮʝʧʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʣʠ̫ʁ ʪ ʥʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʂʄ; 

- ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʞʸʩʪʢʦʩʪʠ ʵʣʝʢʪʨʦ-

ʤʝʭʘʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʕɼ; 

- ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʢʦʣʝʙʘʥʠʡ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʠʟ-ʟʘ ʚʝʢ-

ʪʦʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʊʕɼ ʠ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʧʘʟʦʚʦ-ʟʫʙʮʦʚʦʡ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʩʪʘʪʦʨʘ ʠ ʷʚʥʦʧʦʣʶʩʥʦʩʪʠ ʨʦʪʦʨʘ 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʄʄ ʧʨʠʤʝʤ ʩʣʝʜʫʶ-

ʱʠʝ ʜʦʧʫʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʄʄ, ʘ ʩ ʜʨʫʛʦʡ ï ʦʛʨʘʥʠʯʠʪʴ ʯʠʩʣʦ ʤʦʜʝʣʠʨʫʝʤʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʩʠʩʪʝʤʳ: 

- ʤʘʩʩʳ ʧʦʜʨʝʩʩʦʨʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʙʫʩʘ ʧʨʠʚʝʜʝʥʳ ʢ ʥʝʩʫʱʝʡ 

ʩʠʩʪʝʤʝ; 

- ʚʨʘʱʘʶʱʠʝʩʷ ʤʘʩʩʳ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʪʨʘʥʩʤʠʩʩʠʠ ʧʨʠʚʝʜʝʥʳ ʢ 

ʚʝʜʫʱʠʤ ʢʦʣʸʩʘʤ; 

- ʩʠʩʪʝʤʘ ʩʠʤʤʝʪʨʠʯʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝ-

ʨʝʟ ʎʊ ʢʦʨʧʫʩʘ ʤʘʰʠʥʳ; 

- ʥʝʩʫʱʘʷ ʩʠʩʪʝʤʘ ʂʄ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʙʩʦʣʶʪʥʦ ʞʸʩʪʢʦʝ ʪʝʣʦ; 

- ʪʨʝʥʠʝ ʚ ʰʘʨʥʠʨʘʭ, ʧʦʜʰʠʧʥʠʢʘʭ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦ; 

- ʦʧʦʨʥʦʝ ʦʩʥʦʚʘʥʠʝ ʧʦʣʘʛʘʝʪʩʷ ʥʝʜʝʬʦʨʤʠʨʫʝʤʳʤ; 

- ʧʘʨʘʟʠʪʥʳʝ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʠ ʸʤʢʦʩʪʠ ʊɸʀʅ ʠ ʊʕɼ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ; 

- ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʕɼ ʠ ʊɸʀʅ ʣʠʥʝʡʥʳ ʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ; 

- ʩʠʣʦʚʳʝ ʢʣʶʯʠ ʊɸʀʅ ʥʝ ʠʤʝʶʪ ʟʘʜʝʨʞʢʠ ʥʘ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝ-

ʥʠʝ; 

- ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʨʘʩʩʝʷʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʊʕɼ; 

- ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʤʸʨʪʚʦʝ ʚʨʝʤʷ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʩʠʣʦʚʳʭ ʢʣʶʯʝʡ 

ʊɸʀʅ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʜ ʪʝʨʤʠʥʦʤ çʦʧʦʨʥʦʝ ʦʩʥʦʚʘʥʠʝè ʧʦʥʠʤʘʝʪʩʷ ʪʦʣʴʢʦ 

ʪʚʸʨʜʘʷ ʥʝʜʝʬʦʨʤʠʨʫʝʤʘʷ ʦʧʦʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ 

ʧʦʣʝ ʥʝʨʦʚʥʦʩʪʝʡ, ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʜʦʨʦʛʘʤ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ, ʤʝʞʜʫʛʦʨʦʜʥʠʤ ʜʦʨʦʛʘʤ ʩ ʨʝʛʫʣʷʨʥʳʤ ʧʦ-

ʢʨʳʪʠʝʤ [239, 240] ʛʜʝ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʯʠʩʣʝ ʩʣʫʯʘʝʚ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʊʉ. 
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2.2. ʆʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʢʦʣʸʩʥʦʡ ʤʘʰʠʥʳ 

ɹʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʂʄ ʢʘʢ ʪʚʸʨʜʦʛʦ 

ʪʝʣʘ. ʉʚʷʟʴ ʤʝʞʜʫ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʚʥʝʰʥʠʤʠ ʚʦʟʤʫʱʝʥʠ-

ʷʤʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʩʦʩʪʘʚʣʷ-

ʶʱʠʭ ʄʄ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ [147]. 

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʂʄ ʩʦʜʝʨʞʠʪ: 

- ʜʠʥʘʤʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʜʚʠʞʝʥʠʝ ʤʘʰʠʥʳ ʧʨʠ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʠ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝ-

ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʠ ʤʦʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ; 

- ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʫʛʣʦʚʳʭ ʠ ʣʠʥʝʡʥʳʭ ʩʢʦʨʦʩʪʝʡ ʩ ʫʛ-

ʣʦʚʳʤʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʫʨʘʚʥʝʥʠʡ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (ʫʨʘʚ-

ʥʝʥʠʷ ʕʡʣʝʨʘ-ʂʨʳʣʦʚʘ). 

ʉʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

(ʨʠʩ.  2.1), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʨʫʢʪʫʨʦʡ ʠ ʬʦʨʤʦʡ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʦʙʲ-

ʝʢʪʘ. 

ʅʉʂ O2X2Y2Z2, ʩʣʫʞʠʪ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʜʦʨʦʞʥʦ-ʛʨʫʥʪʦ-

ʚʳʭ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ. ʅʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʩʠʩʪʝʤʳ (ʪʦʯʢʘ ʆ2) ʩʦʚʧʘʜʘʝʪ ʩ 

ʥʘʯʘʣʦʤ ʤʦʜʝʣʠʨʫʝʤʦʡ ʜʦʨʦʛʠ. 

ʇʦʣʫʩʚʷʟʘʥʥʘʷ ʧʦʜʚʠʞʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ O1X1Y1Z1, ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʪʝʤ, ʯʪʦ ʝʸ ʥʘʯʘʣʦ ʪʦʯʢʘ ʆ1 ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʎʊ ʂʄ ʠ ʧʝʨʝʤʝʱʘʝʪʩʷ 

ʚʤʝʩʪʝ ʩ ʥʠʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʩʠ O1X1, O1Y1, O1Z1 ʧʘʨʘʣʣʝʣʴʥʳ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʤ ʦʩʷʤ ʥʝʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. 

ʇʉʂ OXYZ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ 

ʧʦʜʨʝʩʩʦʨʝʥʦʡ ʯʘʩʪʠ ʂʄ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɽ yʮʝʥʪʨ ʆ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʎʊ 

ʉ, ʘ ʦʩʠ ʩʦʚʧʘʜʘʶʪ ʩ ʛʣʘʚʥʳʤʠ ʦʩʷʤʠ ʠʥʝʨʮʠʠ ʊʉ. ʄʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʥʠʭ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʠʟʤʝʥʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʵʪʦʡ 
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ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʝʢʮʠʠ ʣʠʥʝʡʥʦʡ (Vx, Vy, Vz) ʠ ʫʛʣʦʚʦʡ 

(wx, wy, wz) ʩʢʦʨʦʩʪʝʡ ʥʘ ʝʸ ʦʩʠ. ʆʩʥʦʚʥʳʝ ʚʥʝʰʥʠʝ ʩʠʣʳ ʚʳʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ 

ʧʨʦʝʢʮʠʡ ʥʘ ʩʚʷʟʘʥʥʳʝ ʦʩʠ. 

 

ʈʠʩ.  2.1 ʇʦʣʦʞʝʥʠʝ ʊʉ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ: ʉ ï ʎʊ ʵʣʝʢ-

ʪʨʦʙʫʩʘ; ű, ,̞ Ū ï ʫʛʣʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʠʬʬʝʨʝʥʪʘ, ʢʨʝʥʘ, ʢʫʨʩʘ; qiï

ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʘ ʜʦʨʦʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʇʦʜ ʄʇʉʂ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʧʦʜ ʥʝʡ ʩʠʩʪʝʤʫ OTXTYTZT, ʮʝʥʪʨ ʢʦʪʦʨʦʡ 

ʆʊ ʩʦʚʧʘʜʘʝʪ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ ʢʦʣʝʩʘ, ʦʩʴ ʆTXT 

ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʝʢʮʠʝʡ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʢʦʣʝʩʘ ʥʘ ʦʧʦʨʥʫʶ ʧʦ-

ʚʝʨʭʥʦʩʪʴ, ʘ ʦʩʴ OTYT ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʧʨʦʝʢʮʠʝʡ ʦʩʠ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩʘ (ʨʠʩ.  

2.2). 

 

ʈʠʩ.  2.2 ʄʇʉʂ ὢ̓ὣ̓ὤ̓ 
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ʋʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʢʦʨʧʫʩʘ ʊʉ 

ʆʙʱʘʷ ʩʭʝʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʊʉ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.  2.3. ʅʘ ʨʠʩ.  

2.3 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʣʷ ʯʝʪʳʨʸʭʦʩʥʦʡ ʤʘʰʠʥʳ ʩʦ ʚʩʝʤʠ 

ʫʧʨʘʚʣʷʝʤʳʤʠ ʢʦʣʸʩʘʤʠ. 

ɼʣʷ ʜʚʫʭʦʩʥʦʡ ʤʘʰʠʥʳ ʩʭʝʤʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʩʨʝʜʥʠʭ 2 ʠ 3 

ʦʩʝʡ. ɺ ʦʩʥʦʚʥʦʤ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʤʘʰʠʥʳ ʪʦʣʴʢʦ ʩ ʫʧʨʘʚʣʷʝʤʳʤʠ ʢʦʣʸ-

ʩʘʤʠ ʪʦʣʴʢʦ ʥʘ ʧʝʨʝʜʥʝʡ ʦʩʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʣʸʩʘ ʜʨʫʛʠʭ ʦʩʝʡ ʥʝ ʫʧʨʘʚ-

ʣʷʝʤʳʝ. 

ʋʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʜʠʥʘʤʠʢʫ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʧʦʜʨʝʩʩʦʨʝʥʥʦʡ ʯʘʩʪʠ ʊʉ ʚ ʧʨʦʜʦʣʴʥʦʤ, ʧʦʧʝʨʝʯʥʦʤ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʣʫʯʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʝʤʳ ʦ ʩʦʭʨʘʥʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠ-

ʞʝʥʠʷ. 

ʇʨʦʝʮʠʨʫʷ ʚʝʢʪʦʨʥʦʝ ʚʳʨʘʞʝʥʠʝ ʪʝʦʨʝʤʳ ʥʘ ʦʩʠ ʩʠʩʪʝʤʳ OXYZ, ʧʦʣʫ-

ʯʘʝʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 

ừ
Ử
Ừ

Ử
ứά ά ‫ὠ ‫ὠ В ὊȠ

ά ά‫ὠ ‫ὠ В Ὂ Ƞ

ά ά ‫ὠ ‫ὠ В ὊȢ

 

ʛʜʝ m ï ʤʘʩʩʘ ʊʉ; ὊȟὊȟὊ  - ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʦʨʧʫʩ ʂʄ ʧʨʦʜʦʣʴʥʘʷ, 

ʧʦʧʝʨʝʯʥʘʷ, ʚʝʨʪʠʢʘʣʴʥʘʷ. 

ʋʨʘʚʥʝʥʠʷ ʜʠʥʘʤʠʢʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʢʦʨʧʫʩʘ ʚʦʢʨʫʛ ʎʊ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʝʤʳ ʦʙ ʠʟʤʝʥʝʥʠʠ ʛʣʘʚʥʦʛʦ ʤʦʤʝʥʪʘ ʢʦʣʠ-

ʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ ɹʫʨʘ ‫ ὑ ὒ  ʨʘʟ-

ʚʸʨʥʫʪʦʤ ʚʠʜʝ: 
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ὍӶ ὐӶ ὑ ὍӶὐ ὐ ὐ

ὐӶ ὐ ὐ ὐ ὑ ὐ ὐ

ὐ . 

(2.1) 

 

ʈʠʩ.  2.3 ʉʭʝʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʂʄ: L ï ʢʦʣʸʩʥʘʷ ʙʘʟʘ; ɓj, ɓj+nïʫʛʦʣ 

ʧʦʚʦʨʦʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ j-ʛʦ ʠ (j+n)-ʛʦ ʢʦʣʝʩʘ; ʉ ï ʎʊʂʄ; ʈ ï ʧʦʣʶʩ ʨʫ-

ʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; ɤz ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦʚʦʨʦʪʘ; 

╡̠░╧╣ȟ╡̠░▪╧╣ȟ╡̠░╨╣ȟ╡̠░▪╨╣ ï ʧʨʦʝʢʮʠʠ ʨʝʘʢʮʠʡ ʚ ʧʷʪʥʝ ʢʦʥʪʘʢʪʘ ʥʘ ʦʩʠ 

ʄʇʉʂ; ╡̐  ï ʨʘʜʠʫʩ ʧʦʚʦʨʦʪʘ; ●╟ ï ʩʤʝʱʝʥʠʝ ʧʦʣʶʩʘ ʧʦʚʦʨʦʪʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʟʘʜʥʝʡ ʦʩʠ 

ɺ ʧʨʦʝʢʮʠʷʭ ʥʘ ʦʩʠ ʇʉʂ ʫʨʘʚʥʝʥʠʷ ʜʠʥʘʤʠʢʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝ-

ʥʠʷ ʢʦʨʧʫʩʘ ʚʦʢʨʫʛ ʎʊ ʂʄ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ: 
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ừ
Ử
Ừ

Ử
ứ
Ὠὑ

Ὠὸ
‫ᴆ ὑᴆ ὑ Ƞ

Ὠὑ

Ὠὸ
‫ᴆ ὑᴆ ὑ Ƞ

Ὠὑ

Ὠὸ
‫ᴆ ὑᴆ ὑ Ȣ

 

ʈʘʩʢʨʳʚ ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ‫ ὑ  ʚ ʚʠʜʝ ʧʨʦʠʟʚʝ-

ʜʝʥʠʷ ʧʨʦʝʢʮʠʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʛʣʘʚʥʦʛʦ ʤʦʤʝʥʪʘ ʢʦʣʠ-

ʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʠ ʧʦʜʩʪʘʚʠʚ ʢʦʤʧʦʥʝʥʪʳ ʠʟ ʩʠʩʪʝʤʳ (2.1), ʧʦʣʫʯʠʤ ʩʠ-

ʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 

ừ
Ử
Ừ

Ử
ứὐ

Ὠ‫

Ὠὸ
ὐ
Ὠ‫

Ὠὸ
ὐ
Ὠ‫

Ὠὸ
ὐ ‫ ‫ ‫‫ ὐ ὐ ‫‫ὐ ‫‫ὐ ὒ Ƞ

ὐ
Ὠ‫

Ὠὸ
ὐ
Ὠ‫

Ὠὸ
ὐ
Ὠ‫

Ὠὸ
ὐ ‫ ‫ ‫‫ ὐ ὐ ‫‫ὐ ‫‫ὐ ὒ Ƞ

ὐ
Ὠ‫

Ὠὸ
ὐ
Ὠ‫

Ὠὸ
ὐ
Ὠ‫

Ὠὸ
ὐ ‫ ‫ ‫‫ ὐ ὐ ‫‫ὐ ‫‫ὐ ὒ Ȣ

 (2.2) 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʩʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʦʚʧʘʜʘʶʪ ʩ ʛʣʘʚʥʳʤʠ ʦʩʷʤʠ 

ʠʥʝʨʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (2.2) ʧʨʠʥʠʤʘʝʪ ʚʠʜ ʫʨʘʚʥʝʥʠʡ ʕʡ-

ʣʝʨʘ ʚ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ: 

ὐʖ ὐ ὐʖʖ ὒȠ

ὐʖ ὐ ὐʖʖ ὒȠ

ὐʖ ὐ ὐʖʖ ὒȢ

 

ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝ-

ʥʠʷ ʊʉ 

ʇʦʣʦʞʝʥʠʝ ʢʦʨʧʫʩʘ ʂʄ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʚʟʘʠʤʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʩʝʡ ʧʦʣʫʩʚʷʟʘʥʥʦʡ ʠ ʧʦʜʚʠʞʥʦʡ ʩʠ-

ʩʪʝʤ ʢʦʦʨʜʠʥʘʪ, ʠʤʝʶʱʠʭ ʦʙʱʠʡ ʮʝʥʪʨ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʝʤʷ ʫʛ-

ʣʦʚʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ï ʫʛʣʘʤʠ ʕʡʣʝʨʘ-ʂʨʳʣʦʚʘ (ʨʠʩ.  2.4): 

- ʫʛʦʣ çʨʳʩʢʘʥʴʷè - Ū. 

- ʫʛʦʣ çʜʠʬʬʝʨʝʥʪʘè - j. 

- ʫʛʦʣ çʢʨʝʥʘè -y. 
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ʄʘʪʨʠʮʳ ʣʠʥʝʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠʟ ʩʚʷʟʘʥʥʦʡ ʚ ʧʦʣʫ-

ʩʚʷʟʘʥʥʫʶ ʩʠʩʪʝʤʫ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʫʛʣʳ ʕʡʣʝʨʘ-ʂʨʳʣʦʚʘ (ʨʠʩ.  2.4): 

ὠ
ὠ
ὠ

ὦ
ὦ
ὦ

ὦ
ὦ
ὦ

ὦ
ὦ
ὦ

Ͻ

ὠ
ὠ

ὠ
. 

ʛʜʝ bij ï ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ, VCx, VCy, VCz ï ʧʨʦʝʢʮʠʠ ʤʛʥʦʚʝʥʥʦʡ ʩʢʦ-

ʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʎʊ ʥʘ ʦʩʠ ʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, VCx2, VCy2, VCz2 ï 

ʧʨʦʝʢʮʠʠ ʤʛʥʦʚʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʦʩʠ ʅʉʂ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʘʶʪ ʧʨʦʝʢʮʠʠ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʎʊ ʂʄ 

ʥʘ ʦʩʠ ʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ: 

ὠ ȟὠ ȟὠ Ἄ ὠ ȟὠ ȟὠ ȟὭȟὮ ρȟςȟσȟ (2.3) 

ʛʜʝ BT ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʦʡ ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʝʡ ʥʘʧʨʘʚʣʷʶʱʠʭ 

ʢʦʩʠʥʫʩʦʚ. 

ʉ ʧʦʤʦʱʴʶ ʥʝʩʣʦʞʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʤʦʞʥʦ ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ ʥʘʧʨʘʚ-

ʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ: 

ὦ ÃÏÓ—ϽÃÏÓ• ÓÉÎ‪ϽÓÉÎ•ϽÓÉÎ—Ƞ 

ὦ ÃÏÓ‪ϽÓÉÎ—Ƞ 

ὦ ÓÉÎ•ϽÃÏÓ— ÃÏÓ•ϽÓÉÎ‪ϽÓÉÎ—Ƞ 

ὦ ÓÉÎ—ÃÏÓ• ÓÉÎ‪ϽÓÉÎ•ϽÃÏÓ—Ƞ 

ὦ ÃÏÓ‪ϽÓÉÎ—Ƞ 

ὦ ÓÉÎ•ϽÓÉÎ— ÃÏÓ•ϽÓÉÎ‪ϽÃÏÓ—Ƞ 

ὦ ÃÏÓ‪ϽÓÉÎ•Ƞ 

ὦ ÓÉÎ‪Ƞ 

ὦ ÃÏÓ‪ϽÃÏÓ•Ȣ 

(2.4) 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʘʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʝʢʮʠʠ ʩʢʦ-

ʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʎʊ ʂʄ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʦʨʜʠʥʘʪʥʳʭ ʩʠʩʪʝʤʘʭ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʀʄ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ: 

 

y 

y 

y 

j 

Q 

Q 

Q 
j 

j 

C 

Y1 

Z1 

X1 

X 

Y 

Z 

 

ʈʠʩ.  2.4 ʋʛʣʳ ʕʡʣʝʨʘ-ʂʨʳʣʦʚʘ: ű, ,̞ Ū ï ʫʛʣʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʠʬʬʝ-

ʨʝʥʪʘ, ʢʨʝʥʘ, ʢʫʨʩʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʟʘʠʤʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʤʠʢʨʦʧʦʜʚʠʞʥʦʡ ʠ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠ-

ʩʪʝʤ ʢʦʦʨʜʠʥʘʪ 

ʇʨʦʝʢʮʠʠ ʣʶʙʦʛʦ ʚʝʢʪʦʨʘ, ʦʧʨʝʜʝʣʸʥʥʳʝ ʚ ʄʇʉʂ, ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ 

ʧʝʨʝʚʝʩʪʠ ʚ ʇʉʂ, ʠ ʥʘʦʙʦʨʦʪ, ʠʩʧʦʣʴʟʫʷ ʤʘʪʨʠʮʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩ ʥʘʧʨʘʚ-

ʣʷʶʱʠʤʠ ʢʦʩʠʥʫʩʘʤʠ ʩ ʫʯʸʪʦʤ ʯʪʦ ʦʩʴ ʩʠʤʤʝʪʨʠʠ ʢʦʣʝʩʘ ʚ ʅʉʂ ʚʩʝʛʜʘ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʘ ʚʝʨʪʠʢʘʣʴʥʦ: 

ὼ
ώ
ᾀ

Ὠ
Ὠ
Ὠ

Ὠ
Ὠ
Ὠ

Ὠ
Ὠ
Ὠ

Ͻ

ὼ˟
ώ˟
ᾀ˟
Ƞ 

(2.5) Ὠ ÃÏÓ‍Ƞ   Ὠ ÓÉÎ‍Ƞ   Ὠ πȠ 

Ὠ ÓÉÎ‍Ƞ   Ὠ ÃÏÓ‍Ƞ   Ὠ πȠ 

Ὠ πȠ   Ὠ πȠ   Ὠ ρȢ

 
ʛʜʝ ɓ ï ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʫʧʨʘʚʣʷʝʤʦʛʦ ʢʦʣʝʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ ʵʣʝʢʪʨʦ-

ʙʫʩʘ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚʠʤ ʧʝʨʝʭʦʜ ʠʟ ʇʉʂ ʚ ʄʇʉʂ: 

ὼȟώȟᾀ Ἆ ὼȟώȟᾀ . 
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ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʋʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʝ ʩʚʷʟʴ ʫʛʣʦʚ 

ʕʡʣʝʨʘ-ʂʨʳʣʦʚʘ ʩ ʜʨʫʛʠʤʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʠʤʝʶʪ ʚʠʜ: 

ʖ ʕὧέίʒ ɡὧέίʕϽίὭὲʒȠ

ʖ ʒ ɡί ὲʕȠ

ʖ ɡὧέίʒϽὧέίʕ ʕίὭὲʒȢ

 (2.6) 

ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ j, y, 

Ū: 

ừ
Ử
Ừ

Ử
ứ

Ὠ‪

Ὠὸ
ʖ ÃÏÓ• ʖ ÓÉÎ•Ƞ

Ὠ—

Ὠὸ

ʖ ÃÏÓ• ʖ ÓÉÎ•

ÃÏÓ‪
Ƞ

Ὠ•

Ὠὸ
ʖ ὸὫ‪Ͻʖ ÃÏÓ• ʖ ÓÉÎ•Ȣ

 (2.7) 

ʇʦʩʢʦʣʴʢʫ ʩʣʫʯʘʡ ʧʝʨʝʚʦʨʦʪʘ ʤʘʰʠʥʳ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʪ.ʝ. ɣ < /́2, 

ʩʠʩʪʝʤʘ (2.7) ʥʝ ʚʳʨʦʞʜʘʝʪʩʷ. 

ʆʙʱʠʝ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʊʉ 

ʀʩʧʦʣʴʟʫʷ ʪʝʦʨʝʤʳ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʠ ʤʦʤʝʥʪʘ 

ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʚ ʧʨʦʝʢʮʠʷʭ ʥʘ ʦʩʠ ʇʉʂ, ʧʦʣʫʯʠʤ: 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứά̃ ˙ ςὔά̋ ά̃ ˙ ςὔά̋ ‫ὠ ‫ὠ Ὃ Ὂ В Ὑ Ƞ

ά̃ ˙ ςὔά̋ ά̃ ˙ ςὔά̋ ‫ὠ ‫ὠ Ὃ Ὂ В Ὑ Ƞ

ά̃ ˙ ά̃ ˙‫ὠ ‫ὠ Ὃ Ὂ В ὖȠ

Ὅ ‫‫ Ὅ Ὅ ὓ Ὂ В ὓ ὖ В ὓ Ὑ Ƞ

Ὅ ‫‫ Ὅ Ὅ ὓ Ὂ В ὓ Ὑ В ὓ ὖȠ

Ὅ ‫‫ Ὅ Ὅ ὓ Ὂ В ὓ Ὑ В ὓ Ὑ В ὓ Ȣ

 (2.8) 

ʛʜʝ wx, wy, wz - ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʥʘ ʦʩʠ ʇʉʂ 

OXYZ; 
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VCx, VCy, VCz - ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʪʦʯʢʠ ʉ ʥʘ ʦʩʠ 

ʇʉʂOXYZ; 

Gx, Gy, Gz - ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ ʦʩʠ ʇʉʂOXYZ; 

Fx, Fy, Fz - ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʩʠʣʳ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʩʠ 

ʇʉʂ OXYZ; 

yixi RR ,  
- ʧʨʦʝʢʮʠʠ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʦʣʝʩʦʤ ʠ 

ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘ ʦʩʠ ʇʉʂ OXYZ; 

Pi  - ʩʠʣʘ ʚ ʧʦʜʚʝʩʢʝ i-ʛʦ ʢʦʣʝʩʘ; 

Mx(F), My(F). 

Mz(F) 

- ʧʨʦʝʢʮʠʠ ʤʦʤʝʥʪʘ ʦʪ ʩʠʣʳ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʩʠ ʇʉʂ OXYZ; 

][],[

],[],[

xizyiz

xiyyix

RMRM

RMRM
 

- ʧʨʦʝʢʮʠʠ ʤʦʤʝʥʪʦʚ ʥʘ ʦʩʠ ʇʉʂ ʦʪ ʧʨʦʝʢʮʠʡ ʩʠʣ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʛʨʫʥʪʦʤ ʠ ʢʦʣʝʩʦʤ ʥʘ ʦʩʠ ʇʉʂ; 

Mx[Pi], My[Pi] - ʧʨʦʝʢʮʠʠ ʤʦʤʝʥʪʦʚ ʦʪ ʩʠʣ ʚ ʧʦʜʚʝʩʢʝ ʥʘ ʦʩʠ ʇʉʂ; 

Mnki - ʧʨʦʝʢʮʠʠ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʚʦʨʦʪʫ i-ʛʦ ʢʦ-

ʣʝʩʘ ʥʘ ʦʩʴ Z ʇʉʂ; 

Jx, Jy, Jz - ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʵʣʝʢʪʨʦʙʫʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ 

ʇʉʂ OXYZ; 

mʢ - ʤʘʩʩʘ ʢʦʣʝʩʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʣʝʩʘ ʩ ʦʧʦʨʥʳʤ ʦʩʥʦʚʘ-

ʥʠʝʤ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ ʄʄ. 

2.3. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʘʩʪʠʯʥʦʡ ʰʠʥʳ ʩ 

ʨʦʚʥʳʤ ʥʝʜʝʬʦʨʤʠʨʫʝʤʳʤ ʦʧʦʨʥʳʤ ʦʩʥʦʚʘʥʠʝʤ 

ɺ ʄʄ ʊʉ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʚʠʞʝʥʠʝ ʟʘ ʩʯʸʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʣʸʩ ʩ ʦʧʦʨ-

ʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʩ ʫʯʸʪʦʤ ʝʛʦ ʩʮʝʧʥʳʤ ʩʚʦʡʩʪʚ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ 

ʩʠʣ ʩʦ ʩʪʦʨʦʥʳ ʩʨʝʜʳ. 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʚʘʣʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʕʄʉʇ, ʩʚʷʟʘʥʥʦʛʦ 

ʩ ʚʝʜʫʱʠʤ ʢʦʣʝʩʦʤ (ʨʠʩ.  2.5), ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ: 
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ὐ̋ʖ̋ ὓ̋ ̑ ὓȠ 

ὓ Ὑ ὶ ὓ˟ ὓ ; 
(2.9) 

ʛʜʝ ὓ̋ ï̑ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʧʦʜʚʦʜʠʤʳʡ ʢ i-ʤʫ ʚʝʜʫʱʝʤʫ ʢʦʣʝʩʫ; ὓ̓  ï ʪʦʨ-

ʤʦʟʥʦʡ ʤʦʤʝʥʪ ʥʘ i-ʤ ʢʦʣʝʩʝ; ὓ  ï ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ i-ʛʦ ʢʦ-

ʣʝʩʘ; Ὑ  ˟ï ʧʨʦʝʢʮʠʷ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ i-ʛʦ ʜʚʠʞʠʪʝʣʷ ʩ ʛʨʫʥʪʦʤ ʚ 

ʄʇʉʂ ʥʘ ʦʩʴ ʆʍʊ; ὶ  ï ʨʘʜʠʫʩ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ. 

 

ʈʠʩ.  2.5 ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ:Vx ïʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ; ɤʢ ï ʫʛʣʦ-

ʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩʘ; ʄʊ ï ʪʦʨʤʦʟʥʦʡ ʤʦʤʝʥʪ; ʄʢʨï ʢʨʫʪʷʱʠʡ 

ʤʦʤʝʥʪ; ʈx ï ʧʨʦʜʦʣʴʥʘʷ ʩʠʣʘ, ʧʨʠʣʦʞʝʥʥʘʷ ʢ ʦʩʠ ʢʦʣʝʩʘ; 0Kr  ï ʨʘʩʩʪʦʷ-

ʥʠʝ ʦʪ ʦʩʠ ʢʦʣʝʩʘ ʜʦ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ʄf ï ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʢʘʯʝʥʠʶ ʢʦʣʝʩʘ; ╡╚╧˟ȟ╡╚╩˟ ï ʨʝʘʢʮʠʠ ʚ ʧʷʪʥʝ ʢʦʥʪʘʢʪʘ ʥʘ ʦʩʠ ʄʇʉʂ 

Cʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ i -ʛʦ ʢʦʣʝʩʘ ʩ ʦʧʦʨʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʚ ʧʣʦʩʢʦʩʪʠ 

X2OY2: 

╡̋ ʈȿ╝ȿ
╥̒ ̋

ȿ╥̒ ȿ̋
ȟ (2.10) 

ʛʜʝ ɛS - ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʯʘʩʪʠʯʥʦʛʦ ʩʢʦʣʴʞʝʥʠʷ, Ni ï ʥʦʨʤʘʣʴʥʘʷ ʨʝʘʢ-

ʮʠʷi -ʛʦ ʢʦʣʝʩʘ; ╥̒ -̋ ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʢʦʣʝʩʘ; 

‘ ‘ Ͻρ Ὡ Ƞ (2.11) 
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‘   - ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʦʣʥʦʛʦ ʩʢʦʣʴʞʝʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʫʛʣʘ a ʧʦ-

ʚʦʨʦʪʘ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ, Ὓ̋ - ʢʦʵʬʬʠʮʠʝʥʪ ʙʫʢʩʦʚʘʥʠʷ,  

Ὓ - ʢʦʥʩʪʘʥʪʘ. 

ɺʳʨʘʞʝʥʠʝ (2.11) ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʥʝʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ. ɺʝʣʠʯʠʥʘ 

‘   ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ‘ Ὓ̋ , ʘ ʚ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ ʩ ʢʦʥʩʪʘʥʪʦʡ Ὓ ï ʛʨʘʜʠʝʥʪ ʬʫʥʢʮʠʠ ‘ Ὓ̋  ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ (ʨʠʩ.  

2.6). ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʬʫʥʢʮʠʠ ‘ Ὓ̋  ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ 

ʠʤʝʝʪ ʚʠʜ: . 

 
ʘ) 

 
ʙ) 

 
ʚ) 

 
ʛ) 

ʈʠʩ.  2.6 ɻʨʘʬʠʢʠ ʬʫʥʢʮʠʠ ‘ Ὓ̋  ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ‘   ʠ 0S  

ʜʣʷ ʥʝʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ: ʘ) ‘  πȟσ;  Ὓ πȟπρυ; ʙ) ‘  πȟσ; 
 Ὓ πȟπτ; ʚ) ‘  πȟφ;  Ὓ πȟπρυ; ʛ) ‘  πȟφ;  Ὓ πȟπτ. 

ɼʣʷ ʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ sm : 

‘ ‘ Ͻρ Ὡ Ͻρ Ὡ Ƞ (2.12) 

ʛʜʝ ‘   ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʦʣʥʦʛʦ ʩʢʦʣʴʞʝʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʫʛʣʘ 

a ʧʦʚʦʨʦʪʘ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ, Ὓ̋ ï ʢʦʵʬʬʠʮʠʝʥʪ ʙʫʢʩʦʚʘʥʠʷ, Ὓ 

ʠ Ὓ - ʢʦʥʩʪʘʥʪʳ. 
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ɺʝʣʠʯʠʥʘmaxŬɛs  ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ‘ Ὓ̋  ʧʨʠ Ὓ̋ᴼЊ, ʘ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʢʦʥʩʪʘʥʪʘʤʠ Ὓ ʠ Ὓ ï ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢ-

ʮʠʠ ‘ Ὓ̋  - Ὓ ȟ‘  (ʨʠʩ.  2.8). 

ʂʦʥʩʪʘʥʪʳ S0 ʠ S1 ʥʘʭʦʜʷʪ ʠʟ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ: 

ừ
Ử
Ừ

Ử
ứ ‘ ρ Ὡ ρ Ὡ ‘ Ƞ

Ͻ Ͻ

πȢ

 (2.13) 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʦʣʥʦʛʦ ʩʢʦʣʴʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷʤʠ ʦʙ ʵʣʣʠʧʩʝ ʪʨʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

‘
  

  

Ƞ  

ʛʜʝ ‘  , ‘   - ʧʘʨʘʤʝʪʨʳ ʵʣʣʠʧʩʘ ʪʨʝʥʠʷ (ʨʠʩ.  2.7). 

 

ʈʠʩ.  2.7 ʕʣʣʠʧʩ ʪʨʝʥʠʷ: Ŭ ï ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ 

ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʠ ʦʩʴʶ ʍʊ ʄʇʉʂ;ʈ ȟʈ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʦʣ-

ʥʦʛʦ ʩʢʦʣʴʞʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʝʡ ʄʇʉʂ 

ɺʳʙʦʨ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʦʙʫʩʣʦʚʣʝʥ ʪʘʢʞʝ ʝʸ ʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʜʣʷ ʚʳʧʦʣ-

ʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ [148, 149] ʢ ʦʧʠʩʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʧʦʚʝʜʝʥʠʷ ʊʉ ʠ ʝʛʦ ʩʠʩʪʝʤ ʧʨʠ ʢʨʠʚʦʣʠʥʝʡʥʦʤ ʜʚʠʞʝ-

ʥʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʥʦ ʠʟ ʢʦʣʸʩ ʤʘʰʠʥʳ (ʨʠʩ.  2.9). ʂʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ i-ʛʦ 

ʢʦʣʝʩʘ ʚ ʅʉʂ 
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╛ ╟ Ἄ╛ Ƞ  

ʛʜʝ ╟ ï ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʧʦʣʦʞʝʥʠʷ ʎʊʂʄ ʚ ʅʉʂ; ╛  ï ʨʘʜʠʫʩ-ʚʝʢʪʦʨ 

ʮʝʥʪʨʘ i-ʛʦ ʢʦʣʝʩʘ ʢ ʢʦʨʧʫʩʫ ʚ ʇʉʂ. 

 
ʘ) 

 
ʙ) 

 
ʚ) 

 
ʛ) 

ʈʠʩ.  2.8 ɻʨʘʬʠʢʠ ʬʫʥʢʮʠʠ ‘ Ὓ̋  ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ  ‘  ,  Ὓ ʠ 

Ὓ ʜʣʷ ʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ: ʘ) ‘  πȟσ;  Ὓ πȟπτυψ; Ὓ πȟπψφτ; ʙ) 
 ‘  πȟσ;  Ὓ πȟρσχσ; Ὓ πȟςυωσ; ʚ)  ‘  πȟφ;  Ὓ πȟπτυψ; 

Ὓ πȟπψφτ; ʛ)  ‘  πȟφ;  Ὓ πȟρσχσ; Ὓ πȟςυωσ. 

ɺʝʢʪʦʨ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʚ ʇʉʂ 

ὠ ὠ ʖ ὒ Ƞ  

ʛʜʝ ὠ ï ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʎʊ ʚ ʇʉʂ; ʖï ʚʝʢʪʦʨ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʎʊ; ὒ ï 

ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʢʨʝʧʣʝʥʠʷ ʮʝʥʪʨʦʚ ʢʦʣʸʩ ʢ ʢʦʨʧʫʩʫ. 

ʈʘʩʢʨʦʝʤ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʖ ὒ  

╛

ʖὒ ʖὒ

ʖὒ ʖὒ
ʖὒ ʖὒ

  

ʛʜʝ ὒ ȟὒ ȟὒ  ï ʧʨʦʝʢʮʠʠ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʚ ʇʉʂ. 
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ʈʠʩ.  2.9 ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʣʝʩʘ ʩ 

ʦʧʦʨʥʳʤ ʦʩʥʦʚʘʥʠʝʤ: Vʩʢ ï ʩʢʦʨʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʮʝʥʪʨʘ ʢʦʣʝʩʘ; Ŭ ï ʫʛʦʣ 

ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʠ ʦʩʴʶ ʍʊ ʄʇʉʂ;  ̡

ï ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʫʧʨʘʚʣʷʝʤʦʛʦ ʢʦʣʝʩʘ; Ū ï ʫʛʦʣ ʢʫʨʩʘ; Ὑ̋ - ʚʝʢʪʦʨ ʩʠʣʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʣʝʩʘ ʩ ʦʧʦʨʥʳʤ ʦʩʥʦʚʘʥʠʝʤ 

ɺʝʢʪʦʨ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʚ ʅʉʂ 

╥ Ἄ╥ Ȣ  

ʆʧʨʝʜʝʣʠʤ ʩʢʦʨʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʢʦʣʝʩʘ ʚ ʄʇʉʂ: 

ὠ˞˗ ὠ
˞˗
ὠ˞ Ƞ̠ 

ὠ
˞˗

ὠ
˟
‫ὶȠ 

ὠ ὠ . 

 

ʋʛʦʣ Ŭ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʩʢʦʨʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʠ ʦʩʴʶ ʍʊ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɽʩʣʠ ὠ π , ʪʦ 

ÓÉÎ‌
˞˗ ˞˗

Ƞ 

ʠʥʘʯʝ ÃÏÓ‌ ρ; ÓÉÎ‌ π 

ɽʩʣʠ ʖ̋ὶ π ̉ ὠ̠ π, ʪʦ 

‘
 Ͻ  

 Ͻ  Ͻ

Ͻρ Ὡὼὴ
˞˗ ˞˗

ȟ˟ Ͻ
Ƞ  

ʠʥʘʯʝ 
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‘
 Ͻ  

 Ͻ  Ͻ

Ͻρ Ὡὼὴ
˞˗ ˞˗

Ȣ Ͻ
Ȣ  

ʈʝʘʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʰʠʥʳ ʩ ʦʧʦʨʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʚ ʄʇʉʂ: ʧʨʦ-

ʜʦʣʴʥʘʷ Ὑ Ὑ ϽÃÏÓ‌; ʧʦʧʝʨʝʯʥʘʷ Ὑ Ὑ ϽÓÉÎ‌. 

ʀʄ ʜʚʠʞʝʥʠʷ ʊʉ ʧʨʦʚʦʜʷʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʪʚʸʨʜʦʛʦ ʦʧʦʨʥʦʛʦ ʦʩ-

ʥʦʚʘʥʠʷ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

çʣʸʜ ʩʦ ʩʥʝʛʦʤè: ‘
ίὼ άὥὼ

πȟσυ; ‘
ίώ άὥὼ

πȟσυȠ  Ὓπ πȟπυ; Ὓρ πȟρ; Ὢ πȟπτ, 

çʘʩʬʘʣʴʪè: ‘
ίὼ άὥὼ

πȟψ; ‘
ίώ άὥὼ

πȟψȠ  Ὓπ πȟπυ; Ὓρ πȟρ; Ὢ πȟπς. 

ʋʛʦʣ ʫʚʦʜʘ ʢʦʣʝʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ ‏ ὥὶὧὸὫ
˞˗

. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʰʠʥʳ ʠ ʩʤʝʱʝʥʠʷ ʨʝʘʢʮʠʡ ʚ ʧʷʪʥʝ ʢʦʥ-

ʪʘʢʪʘ ʩ ʥʝʨʦʚʥʦʩʪʷʤʠ ʦʧʦʨʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤ ʨʘʩʯʸʪʥʫʶ ʩʭʝʤʫ ʥʘ 

ʨʠʩ.  2.10. 

ὢ ὢ ὶÓÉÎ‌ÃÏÓ— ‍Ƞ 

ὣ ὣ ὶÓÉÎ‌ÃÏÓ— ‍Ƞ 

‌ ; 

 

ʛʜʝ ʍ20, Y20 ïʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʚ ʅʉʂ; Ū ï ʫʛʦʣ ʤʝʞʜʫ ʦʩʷʤʠ ʆʍ2 ʠ 

ʆʍ; ɓ ï ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʫʧʨʘʚʣʷʝʤʦʛʦ ʢʦʣʝʩʘ (ʨʠʩ.  2.9). 

ɺʝʨʪʠʢʘʣʴʥʫʶ ʢʦʦʨʜʠʥʘʪʫ Z2i i-ʡ ʪʦʯʢʠ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʨʦʬʠʣʷ 

ʢʦʣʝʩʘ ʚ ʅʉʂ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ 

ὤ ὤ ὶÃÏÓ‌Ȣ  

ʛʜʝ Z20 ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʘ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʚ ʅʉʂ. 
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ʈʠʩ.  2.10 ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ ʧʦ ʥʝʨʦʚʥʦʩʪʷʤ ʦʧʦʨʥʦʛʦ ʦʩ-

ʥʦʚʘʥʠʷ: O ï ʮʝʥʪʨ ʢʦʣʝʩʘ; Z2O, X2Oïʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʚ ʅʉʂ; ɤʢ 

ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩʘ; ʄʢ ï ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʧʨʠʣʦʞʝʥ-

ʥʳʡ ʢ ʢʦʣʝʩʫ; Vx ïʧʨʦʜʦʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʮʝʥʪʨʘ ʢʦʣʝʩʘ; ʈZ, ʈX ïʚʝʨʪʠʢʘʣʴ-

ʥʘʷ ʠ ʧʨʦʜʦʣʴʥʘʷ ʩʠʣʳ, ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʮʝʥʪʨʫ ʢʦʣʝʩʘ ʩʦ ʩʪʦʨʦʥʳ ʦʩʠ 

ʵʣʝʢʪʨʦʙʫʩʘ; Rr, RŰ ï ʨʘʜʠʘʣʴʥʘʷ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʘʷ ʧʨʦʝʢʮʠʠ ʨʝʘʢʮʠʠ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʢʦʣʝʩʘ ʩ ʦʧʦʨʥʳʤ ʦʩʥʦʚʘʥʠʝʤ; rʢ ï ʩʚʦʙʦʜʥʳʡ ʨʘʜʠʫʩ ʢʦ-

ʣʝʩʘ; Z2gri, X2i  ï ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʦʧʦʨʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʧʦʜ i-ʡ ʪʦʯʢʦʡ ʥʝ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʢʦʣʝʩʘ; Ŭi ï ʫʛʦʣ ʤʝʞʜʫ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʠ 

i-ʡ ʪʦʯʢʦʡ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʢʦʣʝʩʘ; Ŭʵʢʚ ï ʵʢʚʠʚʘʣʝʥʪʥʳʡ 

ʫʛʦʣ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʨʝʘʢʮʠʠ; dri ï ʧʨʦʛʠʙ ʰʠʥʳ ʚ ʨʘʜʠ-

ʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʣʷ i-ʡ ʪʦʯʢʠ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʢʦʣʝʩʘ 

ʇʨʦʛʠʙ ʵʣʘʩʪʠʯʥʦʡ ʰʠʥʳ dri ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʣʷ i-ʡ ʪʦʯʢʠ 

ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʥʘʭʦʜʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʡ 

Ὠὶ
πȟὤ ὤȠ

ὤ ὤ ÃÏÓȿ‌ȿȟὤ ὤȠ
  

ʛʜʝ Z2gri ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʘ ʧʨʦʬʠʣʷ ʦʧʦʨʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʧʦʜ i-ʡ 

ʪʦʯʢʦʡ ʢʦʣʝʩʘ. 

ɺʟʚʝʰʝʥʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʛʣʘ Ŭɻʢʚ ʢʘʢ ʪʦʯʢʠ ʧʨʠ-

ʣʦʞʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʨʝʘʢʮʠʠ Rr ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʪʘʥʛʝʥʮʠʘʣʴ-

ʥʦʡ ʨʝʘʢʮʠʠ RŰ (ʨʠʩ.  2.10) ʦʧʨʝʜʝʣʷʝʪʩʷ 
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ɻ̞ ̋̃

В ɻὨὶ

В Ὠὶ
Ȣ  

ʈʘʜʠʘʣʴʥʘʷ ʨʝʘʢʮʠʷ Rr ʷʚʣʷʝʪʩʷ ʩʫʤʤʦʡ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʫʧʨʫʛʦʡ 

Rrʫ ʠ ʜʝʤʧʬʠʨʫʶʱʝʡ Rrʜ: Rr = Rrʫ + Rrʜ. Rrʫ ʟʘʚʠʩʠʪ ʦʪ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʧʨʦ-

ʛʠʙʘ ʰʠʥʳ 

Ὠὶ̞̋ ̃

В Ὠὶ

ὲ
Ƞ  

ʛʜʝ nk ï ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʢʦʥʪʘʢʪʝ ʩ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

Rrʜ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʧʨʦʛʠʙʘ ʰʠʥʳ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɼʣʷ 

ʵʪʦʛʦ ʦʧʨʝʜʝʣʠʤ ʩʢʦʨʦʩʪʠ ʪʦʯʝʢ ʢʦʥʪʫʨʘ ʢʦʣʝʩʘ ʥʘ ʦʩʠ ʍʊ ʠ Zʊ: 

ὠ ‫ ὶ ὨὶÃÏÓ‌ ὠ ; 

ὠ ‫ ὶ ὨὶÓÉÎ‌ ὠ Ȣ 
 

ʛʜʝ ɤʢ ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩʘ; V0Xʊ ʠ V0Zʊ ï ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ 

ʩʢʦʨʦʩʪʠ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʆ ʥʘ ʦʩʠ ʍʊ ʠ Zʊ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʚ ʄʇʉʂ 

ὠ ὠ ίὭὲɻ̞ ̋̃ ὠ ὧέίɼ ὠ ίὭὲɼὧέίɻ̞ ̋Ƞ̃ 

ὠ ὠ ίὭὲɼ ὠ ὧέίɼȠ 

ὠ ὠ ὧέίʒὧέί‪Ȣ 

 

ɺʝʢʪʦʨ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ i-ʡ ʪʦʯʢʠ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʢʦ-

ʣʝʩʘ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ὠ ὠ ÓÉÎ‌ ὠ ÃÏÓ‌.  

ʉʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʰʠʥʳ ʚ i-ʡ ʪʦʯʢʝ ʧʨʦʬʠʣʷ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʠ 

Ὠὶ ÃÏÓ‌ ὠȢ  

ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʛʠʙʘ ʰʠʥʳ ʢʘʢ ʩʨʝʜʥʝʝ ʚʟʚʝʰʝʥʥʦʝ ʟʥʘʯʝ-

ʥʠʝ 
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̞̋̃
В

.  

ʈʘʜʠʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʰʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ Ὑ Ὠὶ̞̋ Ͻ̃ὧ ̞̋̃ϽὯ, ὧ ï 

ʞʸʩʪʢʦʩʪʴ ʰʠʥʳ, Ὧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʰʠʥʳ. ʊʘʥʛʝʥʮʠʘʣʴʥʘʷ 

ʨʝʘʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ Ὑ ‘Ὑ. 

ʈʝʘʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʣʝʩʘ ʩ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ RʍT ʠ RZT ʚ 

ʄʇʉʂ 

Ὑ ʈὙὧέίɻȠ 

Ὑ Ὑὧέίɻ̞ ̋̃ὙίὭὲɻ̞ ̋Ƞ̃ 

Ὑ ʈὙίὭὲɻȠ 

Ὑ ὙίὭὲɻ̞ ̋̃Ὑὧέίɻ̞ ̋Ȣ̃ 

 

ʇʨʦʝʢʮʠʠ ʨʝʘʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʰʠʥʳ ʩ ʦʧʦʨʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʚ 

ʇʉʂ: 

Ὑ Ὑ ὧέίɻ̞ ̋̃ὙίὭὲɻ̞ ̋ ὧ̃έίɼ Ὑ ίὭὲɼȠ 

Ὑ Ὑ ίὭὲɼ Ὑ ὧέίɼȠ 

Ὑ Ὑ ὧέίʒὧέίʕȢ 

 

2.4. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʧʦʜʨʝʩʩʦʨʠʚʘʥʠʷ 

ʇʦʜʚʝʩʢʘ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʢʦʣʸʩʥʦʛʦ ʊʉ ʢʘʪʝʛʦʨʠʠ ʄ3 ʦʩʥʘʱʝʥʘ ʧʦʣʫ-

ʟʘʚʠʩʠʤʦʡ ʧʦʜʚʝʩʢʦʡ ʩ ʥʝʨʘʟʨʝʟʥʳʤ ʤʦʩʪʦʤ (ʨʠʩ.  2.11). ɺʝʨʪʠʢʘʣʴʥʳʝ ʠ 

ʫʛʣʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʤʦʩʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʍmost, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʮʝʥʪʨ 

ʝʛʦ ʤʘʩʩ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʫʨʘʚʥʝʥʠʷʤ: 

ừ
Ừ

ứὓ
Ὠᾀ

Ὠὸ
Ὂ Ὂ Ὂ Ὂ ὓ ὫȠ

ὐ
Ὠʕ

Ὠὸ
Ὂ
ὄ

ς
Ὂ

ὄ

ς
Ὂ
ὄ

ς
Ὂ

ὄ

ς
Ƞ

 (2.14) 

ʛʜʝ Mmosti ï ʤʘʩʩʘ i-ʛʦ ʤʦʩʪʘ; Jmost ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʦʩʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ 

ʍmost; ɺ1 ï ʨʝʩʩʦʨʥʘʷ ʢʦʣʝʷ; ɺk ï ʢʦʣʸʩʥʘʷ ʢʦʣʝʷ. 
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ʈʠʩ.  2.11 ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʤʦʩʪʘ ʂʄ: Xmost, Ymost, Zmost ï ʩʠʩʪʝʤʘ ʢʦʦʨʜʠ-

ʥʘʪ, ʩʚʷʟʘʥʥʘʷ ʩ ʎʊ ʙʘʣʢʠ ʤʦʩʪʘ; ɺ1 ï ʨʝʩʩʦʨʥʘʷ ʢʦʣʝʷ; ɺk ï ʢʦʣʸʩʥʘʷ ʢʦ-

ʣʝʷ; Fij, Fi(j+1) - ʩʠʣʘ ʚ i-ʦʡ ʧʦʜʚʝʩʢʝ j-ʛʦ ʠ (j+1)-ʛʦ ʙʦʨʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

Fʢij, Fʢi(j+1) - ʩʠʣʘ ʚ i-ʤ ʢʦʣʝʩʝ j-ʛʦ ʠ (j+1)-ʛʦ ʙʦʨʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʇʨʦʛʠʙ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʛʠʙʘ ʧʦʜʚʝʩʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʪʘʢ: 

Ὤ ὤ
ὄ

ς
ʕ ὰ•

ὄ

ς
‪ Ὤ ᾀὸȠ 

Ὤ ὤ
ὄ

ς
ʕ ὰ•

ὄ

ς
‪ ᾀὸȠ 

 

ʛʜʝ ὰ ï ʧʨʦʜʦʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʘ i-ʛʦ ʤʦʩʪʘ ʚ ʇʉʂ. 

2.5. ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ ʚ ʫʨʘʚʥʝʥʠʷʭ ʜʚʠʞʝʥʠʷ 

ɼʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʊʉ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ ʦʪ ʵʪʠʭ ʩʠʣ, ʚʭʦʜʷʱʠʝ ʚ ʧʨʘʚʳʝ 

ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʡ [265]. 

ʉʠʣʳ ʚ ʫʨʘʚʥʝʥʠʷʭ ʜʚʠʞʝʥʠʷ ʊʉ 

ʉʧʨʦʝʮʠʨʫʝʤ ʚʝʢʪʦʨ ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ ʦʩʠ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠ-

ʥʘʪ OXYZ: 

Ἧ Ἄ
π
π
άὫ

άÇὧέίʕίὭὲʒ
άÇίὭὲʒ

άÇὧέίʕὧέίʒ
Ƞ  

ʛʜʝ m ï ʤʘʩʩʘ ʵʣʝʢʪʨʦʙʫʩʘ, g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ. 



79 

ʉʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʂʄ ʧʨʝʜ-

ʩʪʘʚʣʝʪʩʷ ʩʦʙʦʡ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʚʩʝʭ ʩʠʣ ʧʨʠʣʦʞʝʥʥʳʭ ʚ ʮʝʥʪʨʝ ʧʘʨʫʩ-

ʥʦʩʪʠ, ʩʯʠʪʘʷ ʯʪʦ ʦʥ ʩʦʚʧʘʜʘʝʪ ʩ ʎʊ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὖ , 

ʛʜʝ ʩʭ = 0,7 é 1,3 ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʭʘ; H ï ʚʳʩʦʪʘ ʤʘ-

ʰʠʥʳ; ɺ ï ʰʠʨʠʘʥ ʤʘʰʠʥʳ; qv ï ʩʢʦʨʦʩʪʥʦʡ ʥʘʧʦʨ; kpr = 0,8 é 0,95 ï ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʬʦʨʤʳ ʣʦʙʦʚʦʡ ʧʨʦʝʢʮʠʠ; ɟv ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ (ʜʣʷ ʥʦʨʤʘʣʴʥʳʭ 

ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʡ ɟv = 1,25 ʢʛ/ʤ3); vx ï ʢʫʨʩʦʚʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʵʣʝʢ-

ʪʨʦʙʫʩʘ, ʤ/ʩ, 

ɺʝʢʪʦʨ ʜʘʥʥʦʡ ʩʠʣʳ ʚ ʅʉʂ [-Pw, 0, 0]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʨʧʫʩ ʊʉ ʚ ʧʨʦʝʢʮʠʷʭ 

ʥʘ ʦʩʠ ʇʉʂ ʥʝʦʙʭʦʜʠʤʦ ʚʝʢʪʦʨ ʩʠʣʳ ʚ ʅʉʂ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʤʘʪ-

ʨʠʮʳ ɺ: 

ὊȟὊȟὊ Ἄ Ὂ ȟὊȟὊ Ȣ 

ʄʦʤʝʥʪʳ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʊʉ ʚ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ʆʧʨʝʜʝʣʠʚ ʚ ʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʧʨʦʝʢʮʠʠ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ 

ʥʘ ʊʉ, ʚʳʯʠʩʣʠʤ ʤʦʤʝʥʪʳ ʦʪ ʵʪʠʭ ʩʠʣ ʚ ʪʦʡ ʞʝ ʇʉʂ OXYZ. ʋʨʘʚʥʝʥʠʷ ʤʦ-

ʤʝʥʪʦʚ ʦʪ ʧʨʦʝʢʮʠʡ ʩʠʣ ʚ ʇʉʂ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

Вὓ Ὑ В Ὑ ᾀ;  Вὓ Ὑ В Ὑ ᾀ; 

Вὓ Ὑ В Ὑ ὼ; Вὓ Ὑ В Ὑ ώ; 

Вὓ ὖ В ὖώ; Вὓ ὖ В ὖὼ. 

ʛʜʝ xi, yi, zi ï ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ i-ʡ ʧʦʜʚʝʩʢʠ ʢ ʢʦʨʧʫʩʫ ʊʉ ʚ ʇʉʂ. 

2.6. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʧʦʨʥʦʛʦ ʦʩʥʦʚʘʥʠʷ 

ʇʨʦʜʦʣʴʥʦʝ ʩʝʯʝʥʠʝ ʤʠʢʨʦʧʨʦʬʠʣʷ ʥʝʨʦʚʥʦʛʦ ʦʧʦʨʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʤʦ-

ʜʝʣʠʨʫʶʪʩʷ ʢʘʢ ʦʜʥʦʤʝʨʥʳʝ ʩʣʫʯʘʡʥʳʝ ʧʨʦʮʝʩʩʳ, ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʳʝ 



80 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʠ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʩʦʪ ʥʝʨʦʚʥʦʩʪʝʡ (ʨʠʩ.  

2.12). 

 

ʈʠʩ.  2.12 ʇʦʩʪʨʦʝʥʠʝ ʧʦʣʷ ʥʝʨʦʚʥʦʩʪʝʡ 

ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʧʨʦʬʠʣʷ ʜʦʨʦʞʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ Ὑὰ ʠʤʝʝʪ ʚʠʜ [147]: 

Ὑὰ ὈὩ ȿȿÃÏÓ‍ϽὰȠ 

ʛʜʝ, Ὀ  ï ʜʠʩʧʝʨʩʠʷ ʥʝʨʦʚʥʦʩʪʝʡ ʜʦʨʦʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ὰ ï ʜʣʠʥʘ ʧʫʪʠ; ‌, 

‍ ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʪʝʧʝʥʴ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ ʧʨʦʬʠʣʷ. 

ɿʥʘʯʝʥʠʷ Ὀ , ‌, ‍ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1: 

ʊʘʙʣʠʮʘ 2.1 ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʬʫʥʢʮʠʠ ʤʠʢʨʦʧʨʦʬʠʣʷ ʜʦʨʦʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [147] 

ʊʠʧ ʜʦʨʦʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ Ὀȟ̒  ̍ ‌ȟ̍  ‍ȟ̍  

ɸʩʬʘʣʴʪʦʚʦʝ ʰʦʩʩʝ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʥʳʤ ʧʦʢʨʳʪʠʝʤ 
0,79 0,08 0,143 

ɸʩʬʘʣʴʪʦ-ʙʝʪʦʥʥʦʝ ʰʦʩʩʝ 5,33 0,15 0,0 

ɻʨʫʥʪʦʚʘʷ ʜʦʨʦʛʘ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ 47,6 0,38 0,47 

ʈʘʟʙʠʪʘʷ ʛʨʫʥʪʦʚʘʷ ʜʦʨʦʛʘ 134,6 0,46 0,414 

ɹʝʟʜʦʨʦʞʴʝ 262,4 0,15 0,57 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʜʣʷ ʬʦʨʤʠʨʫʶʱʝʛʦ 

ʬʠʣʴʪʨʘ [147]: 

ή ς‌ή ὦή ὑὼȠ ὦὼȠȠ 

ὦ ‌ ‍Ƞ 
(2.15) 
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ὑ
ςὈ‌

Ὀ
ȡ
ɝὸ
Ƞ 

‌ ‌ὺȠ 

‍ ‍ὺȠ 

ʛʜʝ, ɝὸ ï ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ; ή ï ʠʩʢʦʤʘʷ ʦʨʜʠʥʘʪʘ ʧʨʦʬʠʣʷ ʜʦʨʦʛʠ; ὼȠ  

ï ʧʨʦʮʝʩʩ ʪʠʧʘ çʙʝʣʳʡ ʰʫʤè ʩ ʥʫʣʝʚʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʠ ʝʜʠ-

ʥʠʯʥʦʡ ʜʠʩʧʝʨʩʠʝʡ ï ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ; ὺ ï 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʂʄ. 

ʉʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʧʦʩʣʝ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ (2.15): 

ὨὪ

Ὠὸ
ὑὦὼȠ ὦήȠ

Ὠή

Ὠὸ
ὑὼȠ ς‌ή ὪȢ

 (2.16) 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2.16) ʧʨʠ ʨʘʟʥʳʭ ʠʥʠʮʠʘʪʠʚʥʳʭ ʟʥʘʯʝ-

ʥʠʷʭ ʛʝʥʝʨʘʪʦʨʘ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫(çʙʝʣʦʛʦ ʰʫʤʘè) ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʜʦʣʴʥʳʭ ʩʝʯʝʥʠʡ ʧʦʣʷ ʥʝʨʦʚʥʦʩʪʝʡ ʜʦʨʦʛʠ. 

2.7. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʷʛʦʚʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 

ʊʕɼ ʚ ʩʦʩʪʘʚʝ ʕʄʉʇ ï ʵʪʦ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, 

ʧʨʝʦʙʨʘʟʫʶʱʠʡ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʨʘʱʝ-

ʥʠʷ ʚʘʣʘ ʊʕɼ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʚʠʞʝʥʠʝ ʊʉ 

(ʜʚʠʛʘʪʝʣʴʥʳʡ ʨʝʞʠʤ). ʇʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʠʤʳʤ, ʤʦʞʝʪ 

ʠʤʝʪʴ ʤʝʩʪʦ ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʩ ʩʦʟʜʘʥʠʝʤ ʪʦʨʤʦʟʥʦʛʦ ʢʨʫ-

ʪʷʱʝʛʦ ʤʦʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ ʊʉ (ʛʝʥʝʨʘʪʦʨʥʳʡ 

ʨʝʞʠʤ ʚ ʩʣʫʯʘʝ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʦʨʤʦʞʝʥʠʷ). ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʩʥʦʚʘʥ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʨʝʟʫʣʴ-

ʪʠʨʫʶʱʝʛʦ ʚʨʘʱʘʶʱʝʛʦʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʫʣʴʩʠ-
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ʨʫʶʱʠʤʠ ʤʘʛʥʠʪʦʜʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ ʦʙʤʦʪʦʢ ʩʪʘʪʦʨʘ ʩ ʤʘʛʥʠʪʥʳʤʠ ʧʦ-

ʣʶʩʘʤʠ ʧʦʣʷ ʨʦʪʦʨʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. ʇʦʣʝ ʨʦʪʦʨʘ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠ-

ʪʘʤʠ, ʦʙʤʦʪʢʘʤʠ ʚʦʟʙʫʞʜʝʥʠʷ (ʩʠʥʭʨʦʥʥʳʝ ʤʘʰʠʥʳ) ʠʣʠ ʚ ʩʣʝʜʩʪʚʠʝ ʥʘʚʝ-

ʜʝʥʠʷ ʚ ʟʘʤʢʥʫʪʳʭ ʧʨʦʚʦʜʥʠʢʘʭ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʤʘʛʥʠʪ-

ʥʦʝ ʧʦʣʝ (ʘʩʠʥʭʨʦʥʥʳʝ ʤʘʰʠʥʳ). ɺʨʘʱʘʶʱʝʝʩʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʚʦʣʥʫ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʫʶʩʷ ʚʜʦʣʴ ʨʘʙʦ-

ʯʝʛʦ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ ʤʝʞʜʫ ʨʦʪʦʨʦʤ ʠ ʩʪʘʪʦʨʦʤ, ʘʤʧʣʠʪʫʜʘ ʢʦʪʦʨʦʡ ʧʦ-

ʩʪʦʷʥʥʘ, ʘ ʝʸ ʧʦʣʦʞʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ [266-271]. ʕʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʝ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʝ ʚ ʤʘʰʠʥʝ ʩʚʷʟʘʥʦ ʩ ʕɼʉ, ʢʦʪʦʨʳʝ ʠʥʜʫʮʠʨʫʶʪʩʷ ʚ ʦʙʤʦʪʢʘʭ ʚ 

ʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʠʭ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʛʥʠʪʥʳʭ 

ʧʦʣʶʩʦʚ ʨʦʪʦʨʘ. ʊʘʢ ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʕʄʉʇ ʪʨʸʭʬʘʟʥʳʝ ʤʘ-

ʰʠʥʳ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ ʦʙʤʦʪʢʦʡ ʪʠʧʘ çʟʚʝʟʜʘè, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʢʦʦʨʜʠʥʘʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʂʣʘʨʢ-ʇʘʨʢʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʝ-

ʨʝʡʪʠ ʦʪ ʪʨʸʭʬʘʟʥʦʡ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ɸɺʉ (ʦʩʠ ʩʦʚʧʘʜʘʶʪ 

ʩ ʦʩʷʤʠ ʬʘʟʥʳʭ ʦʙʤʦʪʦʢ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʢ ʜʨʫʛ ʜʨʫʛʫ ʧʦʜ ʫʛʣʦʤ 120Á) ʢ 

ʦʙʦʙʱʸʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʝ ʚ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʚʨʘʱʘʶʱʠʭʩʷ ʢʦʦʨ-

ʜʠʥʘʪʘʭ dq, ʩʚʷʟʘʥʥʳʭ ʩ ʨʦʪʦʨʦʤ. ʆʩʴ d ï ʧʨʦʜʦʣʴʥʘʷ, ʩʦʚʧʘʜʘʶʱʘʷ ʩ ʧʦʣʶ-

ʩʦʤ ʨʦʪʦʨʘ, ʨʘʟʤʘʛʥʠʯʠʚʘʶʱʘʷ, q ï ʧʦʧʝʨʝʯʥʘʷ ʦʩʴ, ʤʦʤʝʥʪʦʦʙʨʘʟʫʶʱʘʷ. 

ʆʙʦʙʱʸʥʥʘʷ ʤʘʛʥʠʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ.  2.13. ʆʥʘ ʩʦʜʝʨʞʠʪ ʜʚʝ ʦʙʤʦʪʢʠ ʥʘ ʩʪʘʪʦʨʝ, ʦʙʦʟʥʘʯʝʥʥʳʝ Ŭ ʠ ɓ, ʠ 

ʨʦʪʦʨ ʚ ʚʠʜʝ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ, ʧʦʣʝ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʦ ʧʦ ʦʩʠ d. 

ɺ ʪʨʸʭʬʘʟʥʦʡ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

Ὅ Ὅ Ὅ πȠ 

Ὅ ὍÃÏÓ‫ὸȠ Ὅ ὍÃÏÓ‫ὸ ρςπЈȠ Ὅ ὍÃÏÓ‫ὸ ςτπЈȢ 
(2.17) 

ɺ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʥʝʧʦʜʚʠʞʥʦʡ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ Ŭɓ 

Ὅ ὍȠ Ὅ
Ѝ
Ὅ

Ѝ
ὍȢ (2.18) 
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ʈʠʩ.  2.13 ʆʙʦʙʱʸʥʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʘʰʠʥʘ 

ɺ ʧʦʜʚʠʞʥʦʡ, ʚʨʘʱʘʶʱʝʡʩʷ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦʪʦ-

ʨʦʡ ʫʧʨʘʚʣʷʝʤʳʡ ʚʝʢʪʦʨ ʥʝ ʚʨʘʱʘʝʪʩʷ 

Ὅ Ὅ ÓÉÎ• Ὅ ÃÏÓ•Ƞ 
(2.19) 

Ὅ Ὅ ÃÏÓ• Ὅ ÓÉÎ•Ȣ 

ʂʦʦʨʜʠʥʘʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.  2.14. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʪʘʪʦʨʘ ʊʕɼ 

ʙʝʟ ʫʯʸʪʘ ʧʦʪʝʨʴ ʥʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʜʝʥʠʷ ʥʘʧʨʷ-

ʞʝʥʠʷ ʥʘ ʢʘʪʫʰʢʝ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʦʪ ʕɼʉ ʠʥʜʫʢʮʠʠ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʠʟʤʝʥʝ-

ʥʠʷ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ 

Ὗᴆ
Ὠ‪ᴆ

Ὠὸ
ὍᴆὙ (2.20) 

ʛʜʝ, RS ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ ʩʪʘʪʦʨʘ, ʆʤ; ‪ᴆ, ï ʚʝʢʪʦʨ ʧʦʪʦʢʦʩ-

ʮʝʧʣʝʥʠʷ ʩʪʘʪʦʨʘ; Ὅᴆ - ʚʝʢʪʦʨ ʪʦʢʘ ʩʪʘʪʦʨʘ 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʘʩʠʥʭʨʦʥʥʦʛʦ ʊʕɼ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʪʘʪʦʨʘ ʙʝʟ 

ʫʯʸʪʘ ʧʦʪʝʨʴ ʥʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝ-

ʥʠʷ ʥʘ ʢʘʪʫʰʢʝ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʦʪ ʕɼʉ ʠʥʜʫʢʮʠʠ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ 
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Ὗᴆ
Ὠ‪ᴆ

Ὠὸ
ὍᴆὙ (2.21) 

ʛʜʝ, RS ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ ʩʪʘʪʦʨʘ, ʆʤ; ‪ᴆ, ï ʚʝʢʪʦʨ ʧʦʪʦʢʦʩ-

ʮʝʧʣʝʥʠʷ ʩʪʘʪʦʨʘ; Ὅᴆ - ʚʝʢʪʦʨ ʪʦʢʘ ʩʪʘʪʦʨʘ 

   

  
 

   

ʘ) ʙ) ʚ) 

ʈʠʩ.  2.14 ʂʦʦʨʜʠʥʘʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: ʘ) ʪʨʸʭʬʘʟʥʘʷ ʥʝʧʦʜʚʠʞʥʘʷ ʩʠ-

ʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ɸɺʉ; ʙ) ʦʨʪʦʛʦʥʘʣʴʥʘʷ ʥʝʧʦʜʚʠʞʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

Ŭɓ; ʚ) ʦʨʪʦʛʦʥʘʣʴʥʘʷ ʚʨʘʱʘʶʱʘʷʩʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ dq 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʘʩʠʥʭʨʦʥʥʦʛʦ ʊʕɼ ʚʩʣʝʜʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʪʘʪʦʨʘ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʦʪʦʨʘ ʚ ʨʘʙʦʯʝʤ 

ʚʦʟʜʫʰʥʦʤ ʟʘʟʦʨʝ ʧʦ ʚʳʨʘʞʝʥʠʶ [260-277]: 

ὓᴆ
σ

ς
ὴὍᴆ ‪ᴆ ÓÉÎʀ (2.22) 
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ʛʜʝ Ů ï ʫʛʦʣ ʤʝʞʜʫ ʪʦʢʦʤ ʨʦʪʦʨʘ ʠ ʧʦʪʦʢʦʤ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ; Ὅᴆ ï ʚʝʢʪʦʨ ʪʦʢʘ 

ʨʦʪʦʨʘ; ‪ᴆ ὒὍᴆ ï ʚʝʢʪʦʨ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʚ ʚʦʟʜʫʰʥʦʤ ʟʘʟʦʨʝ (ʧʦʪʦʢ 

ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ); Lm ï ʛʣʘʚʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ (ʯʘʩʪʴ ɻ ʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦ-

ʪʦʢʘ, ʩʮʝʧʣʝʥʥʘʷ ʩʦ ʩʪʘʪʦʨʦʤ ʠ ʨʦʪʦʨʦʤ ʠ ʫʯʘʩʪʚʫʶʱʘʷ ʚ ʩʦʟʜʘʥʠʠ ʤʦ-

ʤʝʥʪʘ), ɻʥ; Ὅᴆ ï ʚʝʢʪʦʨ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʪʘʪʦʨʘ ʠ 

ʨʦʪʦʨʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq ʩ ʫʯʸʪʦʤ ‪ ὧέὲίὸȠ ‪ π ʠʤʝʪʁ ʚʠʜ 

ừ
Ử
Ử
Ừ

Ử
Ử
ứὟ

Ὠ‪

Ὠὸ
ὙὍ ‫‪ Ƞ

Ὗ
Ὠ‪

Ὠὸ
ὙὍ ‫‪ Ƞ

π
Ὠ‪

Ὠὸ
ὙὍ Ƞ

π ὙὍ Ў‫‪ Ȣ

 (2.23) 

ʛʜʝ RR ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ ʨʦʪʦʨʘ, ʆʤ; ɤ ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘ-

ʱʝʥʠʷ ʧʦʣʷ, ʨʘʜ/ʩ; ȹɤ ï ʩʢʦʣʴʞʝʥʠʝ, Ў‫ ‫ ‫ ὓ; ɤR ï ʫʛʣʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʨʦʪʦʨʘ, ʨʘʜ/ʩ; ɣSd, ɣSq ï ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʝ ʩʪʘʪʦʨʘ ʧʦ ʧʨʦʜʦʣʴʥʦʡ 

ʦʩʠ d ʠ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ q, ɺʙ; ‪ ὒ ὒ Ὅ , ‪ ὒὍ ὒ Ὅ ; 

ɣRd, ɣRq ï ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʝ ʨʦʪʦʨʘ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ d ʠ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ q 

‪ π, ɺʙ; Isd, Isq ï ʪʦʢ ʩʪʘʪʦʨʘ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ d ʠ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ q, 

ɸ; Ὅ ὒ Ὅ ‪ , Ὅ  (L0 ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʥʘ 

ʣʠʥʝʡʥʦʤ ʫʯʘʩʪʢʝ); IRd, IRq ï ʪʦʢ ʨʦʪʦʨʘ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ d ʠ ʧʦʧʝʨʝʯʥʦʡ 

ʦʩʠ q, ɸ; Imq ï ʪʦʢ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ d, ɸ. 

ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʪʘʪʦʨʘ ʠ 

ʨʦʪʦʨʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq ʠʤʝʝʪ ʚʠʜ ʨʠʩ.  2.15 [272-277]. 
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ʈʠʩ.  2.15 ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʊʕɼ 

ừ
Ử
Ừ

Ử
ứὟ ὒ ὒ

ὨὍ

Ὠὸ
ὙὍ ‫ ὒ

ὒὒ

ὒ ὒ
Ὅ

Ὗ ὒ
ὒὒ

ὒ ὒ

ὨὍ

Ὠὸ
ὙὍ ‫ὒ ὒ Ὅ

 (2.24) 

ʛʜʝ Lůs ï ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ (ʯʘʩʪʴ ʧʦʪʦʢʘ ʩʪʘʪʦʨʘ, ʢʦʪʦʨʘʷ ʥʝ 

ʩʮʝʧʣʝʥʘ ʩ ʨʦʪʦʨʦʤ ʠ ʥʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʩʦʟʜʘʥʠʠ ʤʦʤʝʥʪʘ), ɻʥ; LůR ï 

ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ ʨʦʪʦʨʘ (ʯʘʩʪʴ ʧʦʪʦʢʘ ʨʦʪʦʨʘ, ʢʦʪʦʨʘʷ ʥʝ ʩʮʝʧʣʝʥʘ 

ʩ ʩʪʘʪʦʨʦʤ ʠ ʥʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʩʦʟʜʘʥʠʠ ʤʦʤʝʥʪʘ), ɻʥ. 

ɺʝʣʠʯʠʥʳ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ ʩʪʘʪʦʨʘ ʠ ʨʦʪʦʨʘ, ʘ 

ʪʘʢʞʝ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ὒ ὒ ὒ ; 

ὒ ὒ ὒ ; 

‪ᴆ ὒὍᴆ ὒὍᴆ; 

‪ᴆ ὒὍᴆ ὒὍᴆ; 

‪ᴆ ὒὍᴆ ὒὍᴆ;   ‪ ‪ . 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ὓ
σ

ς
ὴЎ‫

‪

Ὑ

σὴὍ‪

ςὒ Ὅ ‪
 (2.25) 
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ʄʦʜʝʣʴ ʩʠʥʭʨʦʥʥʦʛʦ ʊʕɼ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ 

ʋʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʊʕɼ ʚ ʚʝʢʪʦʨʥʦʡ ʬʦʨʤʝ ʠʤʝʝʪ 

ʚʠʜ 

Ὗᴆ Ὁᴆ ὍᴆὙ Ὦ‫Ὅᴆὒ Ὅᴆὒ  (2.26) 

ʛʜʝ Ὅᴆ ï ʚʝʢʪʦʨ ʪʦʢʘ ʩʪʘʪʦʨʘ, ʘ Ὅᴆ  ʠ Ὅᴆ ʝʛʦ ʦʩʝʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʦ ʧʨʦ-

ʜʦʣʴʥʦʡ d ʠ ʧʦʧʝʨʝʯʥʦʡ q ʦʩʠ; Ld ʠ Lq ï ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʩʪʘʪʦʨʘ ʧʦ ʧʨʦʜʦʣʴ-

ʥʦʡ d ʠ ʧʦʧʝʨʝʯʥʦʡ q ʦʩʠ; RS ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʘʪʦʨʘ; ɤ ï ʣɻʝʢ-

ʪʨʠʯʝʩʢʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʨʦʪʦʨʘ ‫ ὴϽ‫ , p - ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ, ɤr ï 

ʤʝʭʘʥʠʯʝʩʢʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ (ʤʝʭʘʥʠʯʝʩʢʘʷ). 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʊʕɼ ʩʦʟʜʘʸʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʨʦʪʝʢʘʶʱʠʤ ʧʦ ʦʙʤʦʪʢʘʤ ʪʦʢʦʤ ʠ ʤʘʛʥʠʪ-

ʥʳʤ ʧʦʣʝʤ ʨʦʪʦʨʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤ ʩ ʦʙʤʦʪʢʘʤʠ - ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ 

ʩʪʘʪʦʨʘ. 

ὓᴆ ὴὍᴆ ‪ᴆ; 

ὓ ὴὍᴆ‪ᴆÓÉÎ•; 

 

ʛʜʝ • ï ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʠ ʪʦʢʘ. 

ὓ ὴὍ‪ Ὅ‪ ;  

‪ȟ‪  ï ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘ ʧʨʦʜʦʣʴʥʫʶ ʠ ʧʦʧʝʨʝʯ-

ʥʫʶ ʦʩʴ. 

‪ Ὅὒ ‪ ; 

 ‪ Ὅὒ . 
 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʣʷ ʷʚʥʦʧʦʣʶʩʥʦʛʦ ʊʕɼ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʕʄʉʇ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2.27) [260-277]: 

ὓ ὴὍ‪ ὒ ὒ ; (2.27) 
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ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʣʷ ʥʝʷʚʥʦʧʦʣʶʩʥʦʛʦ ʊʕɼ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʕʄʉʇ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (2.28) [260-277]: 

ὓ ὴὍ‪̐ ;̍ (2.28) 

ʛʜʝ ‪ ˡὔ  ï ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʝ ʨʦʪʦʨʘ, ɺʙ; ˡ  ï ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ 

ʨʦʪʦʨʘ, ɺʙ; ὔ ï ʯʠʩʣʦ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ; ɽ ï ʘʤʧʣʠʪʫʜʘ ʚʝʢʪʦʨʘ ʕɼʉ, 

.ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʨʦʪʦʨʘ - ‫ 

ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʨʦʪʦʨʘ ʩʦʟʜʘʸʪ ʚ ʦʙʤʦʪʢʘʭ ʩʪʘʪʦʨʘ ʕɼʉ Ὁ ‫ὴ‪̐̍ 

ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ dq ʠʤʝʝʪ ʚʠʜ ʨʠʩ.  2.16 [272-277]. 

  

ʘ) ʙ) 

ʈʠʩ.  2.16 ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ: ʘ) ʷʚʥʦʧʦʣʶʩʥʳʡ, ʙ) ʥʝʷʚʥʦʧʦʣʶʩʥʳʡ 

ʊʕɼ: ‌ȟ‍ ï ʥʝʧʦʜʚʠʞʥʘʷ ʜʝʢʘʨʪʦʚʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ; d, q ï ʚʨʘʱʘʶʱʘʷʩʷ 

ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ; Ὅᴆ ï ʚʝʢʪʦʨ ʪʦʢʘ ʩʪʘʪʦʨʘ; Ὑ ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʩʪʘʪʦʨʘ; Ὗᴆ ï ʚʝʢʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ; ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ‫ 

ʧʦʣʷ; ɰ  ï ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʦʤ; Ὁᴆ ï ʚʝʢ-

ʪʦʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ; ὍȟὍ  ï ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ 

ʥʘ ʦʩʠ d, q ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ὒ ȟὒ  ï ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʪʘ-

ʪʦʨʘ ʥʘ ʦʩʠ d, q ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; • ï ʫʛʦʣ ʤʝʞʜʫ ʦʩʴʶ q ʠ ʚʝʢʪʦʨʦʤ Ὅᴆ; j ï 

ʤʥʠʤʘʷ ʝʜʠʥʠʮʘ 
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ʋʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʪʘʪʦʨʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq 

[275-277]: 

Ὗ ὙὍ ‫‪ ; 

(2.29) 

Ὗ ὙὍ ‫‪ . 

ʠʣʠ 

Ὗ ὒ ὙὍ ‫ὒ Ὅ ; 

(2.30) 

Ὗ ὒ
ὨὍ

Ὠὸ
ὙὍ ‫ὒ Ὅ ‫‪Ȣ 

ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ʧʦ d-ʧʨʦʜʦʣʴʥʦʡ ʠ q-ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ [275-

277]: 

Ὗ Ὅ ‫ὴ Ὅ ;  

Ὗ Ὅ ‫ὴ Ὅ .  

ɺ ʄʄ ʕʄʉʇ ʥʝ ʤʦʜʝʣʠʨʫʶʪʩʷ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʤʝʭʘʥʠʯʝ-

ʩʢʠʭ ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯʘʭ, ʪʘʢ ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʠʞʝ ʚ ʛʣʘʚʝ 5 (ʧ.5.1) ʚʦʟ-

ʥʠʢʘʶʱʠʝ ʫʧʨʫʛʦ-ʨʝʟʦʥʘʥʩʥʳʝ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʩ ʤʘ-

ʣʳʤʠ ʘʤʧʣʠʪʫʜʘʤʠ ʢʦʣʝʙʘʥʠʡ ʠ ʤʘʣʳʤʠ ʚʦʟʤʫʱʘʶʱʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ. 

2.8. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʷʛʦʚʦʛʦ ʠʥʚʝʨʪʦʨʘ 

ʊɸʀʅ (ʨʠʩ.  2.17) ʚ ʩʦʩʪʘʚʝ ʕʄʉʇ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʊʕɼ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʸʭʬʘʟʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʬʘʟ, ʩʦʟʜʘʶʱʠʭ ʚʨʘ-

ʱʘʶʱʠʡʩʷ ʚʝʢʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ Ὗᴆ (ʨʠʩ.  2.15, ʨʠʩ.  2.16, ʨʠʩ.  2.18). 

ʇʦʣʦʞʝʥʠʝ ʜʘʥʥʦʛʦ ʚʝʢʪʦʨʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʨʦʪʦʨʘ. ʇʨʠ ʧʨʠʣʦʞʝʥʠʠ ʢ ʦʙʤʦʪʢʘʤ ʬʘʟ ʊʕɼ ʥʘʧʨʷʞʝʥʠʷ ʩʦʛʣʘʩʥʦ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʥʠʭ ʩʦʟʜʘʶʪʩʷ ʧʝʨʝ-

ʤʝʥʥʳʝ ɻ ʣʝʢʪʨʠʯʝʩʢʠʝ ʪʦʢʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʚʨʘʱʘʶʱʠʡʩʷ ʚʝʢʪʦʨ ʪʦʢʘ 
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Ὅᴆ. ʇʨʠ ʧʨʦʪʝʢʘʥʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʦ ʦʙʤʦʪʢʘʤ ʩʦʟʜʘʸʪʩʷ ʧʦ ʟʘʢʦʥʫ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚʨʘʱʘʶʱʝʝʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʦʣʝʤ ʨʦʪʦʨʘ ʨʘʟʚʠʚʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦ-

ʤʝʥʪ, ʟʘʧʨʘʰʠʚʘʝʤʳʡ ʥʘ ʊʉ ʚʦʜʠʪʝʣʝʤ ʩ ʧʦʤʦʱʴʶ ʧʝʜʘʣʠ ʭʦʜʘ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʬʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʦʙʨʘʟʫʶʱʠʭ ʚʨʘʱʘʶ-

ʱʠʡʩʷ ʚʝʢʪʦʨ ʩʫʤʤʘʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʣʫʯʘʝ ʧʠʪʘʥʠʷ ʧʨʠʚʦʜʘ ʦʪ 

ʇʉʍʕʕ, ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʐʀʄ, ʨʝʘʣʠʟʫʝʤʘʷ 

ʠʥʚʝʨʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʷ, ʧʦʜʢʣʶʯʘʶʱʝʛʦ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʢ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʤʫ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʧʦʣʶʩʫ, ʦʙʱʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.  

2.17. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʭʘʨʘʢʪʝʨʘ ʫʧʨʘʚʣʷʶʱʠʭ ʠʤʧʫʣʴʩʦʚ ʠʟʤʝʥʷʶʪʩʷ ʯʘ-

ʩʪʦʪʘ, ʘʤʧʣʠʪʫʜʘ, ʬʦʨʤʘ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ; ʧʨʠʯʸʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ ʠʩʪʦʯʥʠʢʘ, ʘ ʠʤʝʥʥʦ ʇʉʍʕʕ. 

ʇʨʠ ʫʧʨʘʚʣʝʥʠʠ ʠʥʚʝʨʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʢʦʦʨʜʠʥʘʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ. ʇʨʠ ʟʘʧʨʦʩʝ ʚʦʜʠʪʝʣʝʤ ʤʦʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʨʘʩ-

ʯʸʪ ʚ ʢʦʦʨʜʠʥʘʪʘʭ dq ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʢʦʦʨʜʠʥʘʪʳ ɓh ʠ 

ʜʘʣʝʝ ʚ ɸɺʉ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʪʥʳʭ 

ʩʚʷʟʝʡ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɸɺʉ 

Ÿ hɓ Ÿ dq. 

 

ʈʠʩ.  2.17 ʆʙʱʘʷ ʩʭʝʤʘ ʊɸʀʅ 

ɸʤʧʣʠʪʫʜʘ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ ʩʪʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ: 
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Ὗᴆ
ς

σ
Ὗ ÃÏÓ‫ὸ Ὡ ϽÃÏÓ‫ὸ

ς“

σ
Ὡ ϽÃÏÓ‫ὸ

ς“

σ
Ὗ ϽὩ Ȣ 

ʇʨʠ ʚʝʢʪʦʨʥʦʡ ʐʀʄ ʨʝʘʣʠʟʘʮʠʷ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʙʘʟʦʚʳʭ ʚʝʢʪʦʨʦʚ ʚ ʪʨʸʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʬʦʨʤʠʨʫʶ-

ʱʠʭ ʚʝʢʪʦʨ Ὗᴆ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢʦʪʦʨʦʛʦ ʠ ʝʛʦ ʘʤʧʣʠ-

ʪʫʜʳ ʨʝʘʣʠʟʫʶʪʩʷ ʚʝʢʪʦʨʳ ʬʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (ʨʠʩ.  2.18) [272-277]. ɸʤ-

ʧʣʠʪʫʜʘ ʚʩʝʭ ʥʝʥʫʣʝʚʳʭ ʙʘʟʦʚʳʭ ʚʝʢʪʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ , ʛʜʝ Ὗ  ï ʥʘʧʨʷ-

ʞʝʥʠʝ ʪʷʛʦʚʦʡ ʙʘʪʘʨʝʠ. ɼʣʷ ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʇʉʍʕʕ 

ʧʨʠʤʝʥʷʶʪ ʚʝʢʪʦʨʥʫʶ ʐʀʄ ʧʨʠ ʚʚʝʜʝʥʠʠ ʥʫʣʝʚʳʭ ʙʘʟʦʚʳʭ ʚʝʢʪʦʨʦʚ, ʩʦ-

ʝʜʠʥʷʶʱʠʭ ʚʩʝ ʬʘʟʳ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʧʦʣʶʩʫ. ʅʝʥʫ-

ʣʝʚʳʝ ʙʘʟʦʚʳʝ ʚʝʢʪʦʨʳ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ‌ȟ‍ 

ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩ.  2.18. 

  

ʘ) ʙ) 

ʈʠʩ.  2.18 ʅʝʥʫʣʝʚʳʝ ʙʘʟʦʚʳʝ ʚʝʢʪʦʨʳ ʘ) ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʜʝʢʘʨʪʦʚʦʡ ʩʠ-

ʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠ ʙ) ʨʘʟʣʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ╤ᴆ╢ ʥʘ ʙʘʟʦʚʳʝ ʚʝʢʪʦʨʳ [277] 

ʂʘʞʜʳʡ ʙʘʟʦʚʳʡ ʠ ʥʫʣʝʚʦʡ ʚʝʢʪʦʨ ʬʦʨʤʠʨʫʝʪʩʷ ʚʢʣʶʯʝʥʠʝʤ 3 ʩʠʣʦ-

ʚʳʭ ʢʣʶʯʝʡ [273-277]. ɸʤʧʣʠʪʫʜʘ ʙʘʟʦʚʦʛʦ ʚʝʢʪʦʨʘ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʦʚʦʛʦ ʧʦ-

ʣʦʞʝʥʠʷ ʨʦʪʦʨʘ (ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ) ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʝʥʝʤ 

ʚʢʣʶʯʝʥʠʷ ʩʠʣʦʚʦʛʦ ʢʣʶʯʘ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ɺʝʣʠʯʠʥʳ ʙʘʟʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʘ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʘʤ 

ȿόᴆ̂ȿ
Ѝ
Ὗᴆ ίὭὲφπЈ ‍; (2.31) 
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ȿόᴆ̂ȿ
ς

Ѝσ
Ὗᴆ ίὭὲ‍Ȣ 

ʅʘ ʦʩʥʦʚʝ ʟʘʚʠʩʠʤʦʩʪʝʡ (2.31) ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʐʀʄ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʪʘʢ [272 - 277]. 

ὸ̂
Ѝ ᴆ

ὸ̙̉ Ó̍ÉÎφπ
Ј ‍; 

ὸ̂
Ѝ ᴆ

ὸ̙̉ Ó̍ÉÎ‍; 

ὸ ὸ̙̉̍ ὸ̂ ὸ̂ ; 

(2.32) 

ʛʜʝ ὸ˥˕̇  ï ʧʝʨʠʦʜ ʐʀʄ ʚ ʩʝʢʫʥʜʘʭ; ὸ̂ȟὸ̂ȟὸ ï ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚ 

ʩʝʢʫʥʜʘʭ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚʢʣʶʯʝʥʠʝ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ ʥʫ-

ʣʝʚʦʛʦ ʙʘʟʦʚʳʭ ʚʝʢʪʦʨʦʚ; Ὗ  ï ʥʘʧʨʷʞʝʥʠ ʇʉʍʕʕ; ‍ ï ʫʛʣʦʚʦʝ ʧʦʣʦʨʞʝʥʠʝ 

ʚʝʢʪʦʨʘ Ὗᴆ. ɺʥʫʪʨʠ ʧʝʨʠʦʜʘ ʐʀʄ ʬʦʨʤʠʨʫʶʪʩʷ ʜʚʘ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ: ὸ 

ï ʚʨʝʤʷ ʧʦʜʢʣʶʯʝʥʠʷ ʬʘʟʥʦʡ ʩʪʘʪʦʨʥʦʡ ʦʙʤʦʪʢʠ ʢ Ὗ  ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚʝʨʭ-

ʥʠʭ ʩʠʣʦʚʳʭ ʢʣʶʯʝʡ VT1, VT3, VT5; ὸ ï ʚʨʝʤʷ ʧʦʜʢʣʶʯʝʥʠʷ ʬʘʟʥʦʡ ʩʪʘ-

ʪʦʨʥʦʡ ʦʙʤʦʪʢʠ ʢ Ὗ  ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʥʠʞʥʠʭ ʩʠʣʦʚʳʭ ʢʣʶʯʝʡ VT2, VT4, 

VT6 (ʨʠʩ.  2.17). 

ʄʝʥʷʷ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʝʡ ʧʦʜʢʣʶʯʝʥʠʷ ʢʣʶʯʝʡ (ʧʦʜʢʣʶʯʝ-

ʥʠʷ ʙʘʟʦʚʳʭ ʚʝʢʪʦʨʦʚ) ʚʥʫʪʨʠ ʧʝʨʠʦʜʘ ʐʀʄ, ʤʦʞʥʦ ʤʝʥʷʪʴ ʩʨʝʜʥʝʝ ʥʘʧʨʷ-

ʞʝʥʠʝ, ʧʨʠʢʣʘʜʳʚʘʝʤʦʝ ʢ ʦʙʤʦʪʢʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ. 

ʊʦ ʝʩʪʴ ʩ ʧʦʤʦʱʴʶ ʐʀʄ ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʸʭʬʘʟʥʦʡ ʩʠʩʪʝʤʳ 

ʩʪʘʪʦʨʥʳʭ ʪʦʢʦʚ ʠ ʩʨʝʜʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ. 

ʇʝʨʝʧʠʰʝʤ ʚʳʨʘʞʝʥʠʷ (2.32) ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ 

Ὕ̂ ὟÓÉÎφπЈ ‍; 

Ὕ̂ ὟÓÉÎ‍; 

Ὕ ρ Ὕ̂ Ὕ̂ ; 

 

ʛʜʝ Ὗ
Ѝ ᴆ 

ЍσὬ  ï ʘʤʧʣʠʪʫʜʘ ʟʘʜʘʥʥʦʛʦ ʚʝʢʪʦʨʘ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʝʜʠʥʠʮʘʭ; Ὕ̂ ȟὝ̂ ȟὝ - ʯʘʩʪʠ ʧʝʨʠʦʜʘ ʐʀʄ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʚʢʣʶʯʝʥʠʝ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ ʥʫʣʝʚʦʛʦ ʙʘʟʦʚʳʭ ʚʝʢʪʦʨʦʚ. 
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ʇʨʠʥʮʠʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʦʙʤʦʪʦʢ ʤʦʞʥʦ ʦʧʨʝʜʝ-

ʣʠʪʴ, ʩʦʧʦʩʪʘʚʠʚ ʧʠʣʦʦʙʨʘʟʥʳʡ ʩʠʛʥʘʣ f ʩ ʯʘʩʪʦʪʦʡ ʐʀʄ ʠ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʬʘʟ (ʨʠʩ.  2.19). ʄʦʤʝʥʪʳ ʢʦʤʤʫʪʘʮʠʡ ʠʥʚʝʨ-

ʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʦʯʢʘʤ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʠʭ ʩʠʛʥʘʣʦʚ. ɺʳʭʦʜʥʳʝ ʠʤ-

ʧʫʣʴʩʳ ʧʨʠʥʠʤʘʶʪ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʜʚʫʭ ʟʥʘʯʝʥʠʡ 1 ʠʣʠ 0, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʚʢʣʶʯʝʥʠʶ ʠʣʠ ʦʪʢʣʶʯʝʥʠʶ ʪʨʘʥʟʠʩʪʦʨʘ. 

 

ʈʠʩ.  2.19 ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʷʶʱʠʭ ʠʤʧʫʣʴʩʦʚ 

ʂʦʛʜʘ ʚʝʣʠʯʠʥʘ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʧʠʣʦʦʙʨʘʟʥʦʛʦ ʩʠʛʥʘʣʘ, ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝ-

ʥʠʝ 1, ʚ ʠʥʦʤ ʩʣʫʯʘʝ 0, ʰʠʨʠʥʘ ʩʠʛʥʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʠʨʠʥʝ ʫʯʘʩʪʢʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʐʀʄ ʦʙʨʘʟʫʶʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʤʧʫʣʴʩʳ ʩ 

ʧʝʨʝʤʝʥʥʦʡ ʰʠʨʠʥʦʡ, ʩʢʚʘʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ ʤʦʜʫʣʠʨʫ-

ʶʱʝʛʦ ʩʠʛʥʘʣʘ, ʘ ʯʘʩʪʦʪʘ ʨʘʚʥʘ ʯʘʩʪʦʪʝ ʧʠʣʦʦʙʨʘʟʥʦʛʦ ʩʠʛʥʘʣʘ. 

ɺ ʪʘʙʣʠʮʝ 2.2 ʧʦʢʘʟʘʥ ʘʣʛʦʨʠʪʤ ʚʢʣʶʯʝʥʠʷ ʙʘʟʦʚʳʭ ʚʝʢʪʦʨʦʚ ʚ ʧʝʨʠ-

ʦʜʝ ʐʀʄ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʢʪʦʨʘ ʫʛʣʘ [272-277]. 

ʊʘʙʣʠʮʘ 2.2 ɸʣʛʦʨʠʪʤ ʚʢʣʶʯʝʥʠʷ ʙʘʟʦʚʳʭ ʚʝʢʪʦʨʦʚ [277] 

ʉʝʢʪʦʨ, Á ʀʩʧʦʣʴʟʫʝʤʳʝ ʙʘʟʦʚʳʝ ʠ ʥʫʣʝʚʳʝ ʚʝʢʪʦʨʳ 

0é60 V1, V2, V7, V8 

60é120 V2, V3, V7, V8 

120é180 V3, V4, V7, V8 

180é240 V4, V5, V7, V8 

240é300 V5, V6, V7, V8 

300é360 V6, V1, V7, V8 
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ʧʦʜʢʣʶʯʝʥʠʷ ʙʘʟʦʚʳʭ ʚʝʢʪʦʨʦʚ ʥʘ ʧʝʨʠʦʜʝ ʐʀʄ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.3 

ʠ ʥʘ ʨʠʩ.  2.20. 

ʊʘʙʣʠʮʘ 2.3 ɺʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʧʦʜʢʣʶʯʝʥʠʷ ʙʘʟʦʚʳʭ ʚʝʢʪʦʨʦʚ ʥʘ ʧʝʨʠ-

ʦʜʝ ʐʀʄ [277] 

0 Uʙ1 Uʙ2 0 Uʙ2 Uʙ1 0 

Ὕ

τ
 

Ὕ̂

ς
 

Ὕ̂

ς
 

Ὕ

ς
 

Ὕ̂

ς
 

Ὕ̂

ς
 

Ὕ

τ
 

tʐʀʄ = 1 

 

ʈʠʩ.  2.20 ɺʨʝʤʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʘʟʦʚʳʭ ʚʝʢʪʦʨʦʚ 

[277] 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ ʜʣʠʪʝʣʴʥʦʩʪʝʡ ʧʦʜʢʣʶʯʝʥʠʷ ʙʘʟʦʚʳʭ ʚʝʢʪʦʨʦʚ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʚʢʣʶʯʝʥʠʷ ʩʠʣʦʚʳʭ ʢʣʶʯʝʡ VT ʧʦʢʘʟʘʥ ʚ ʪʘʙʣʠʮʝ 2.4. 

ʊʘʙʣʠʮʘ 2.4 ɸʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʢʣʶʯʝʡ [277] 

ʉʝʢʪʦʨ, Á ʌʘʟʘ ɸ ʊ+ɸ ʌʘʟʘ ɺ ʊ+ɺ ʌʘʟʘ ʉ ʊ+ʉ 

0é60 Ὕ̂ Ὕ̂ Ὕ ςϳ  Ὕ̂ Ὕ ςϳ  Ὕ ςϳ  

60é120 Ὕ̂ Ὕ ςϳ  Ὕ̂ Ὕ̂ Ὕ ςϳ  Ὕ ςϳ  

120é180 Ὕ ςϳ  Ὕ̂ Ὕ̂ Ὕ ςϳ  Ὕ̂ Ὕ ςϳ 

180é240 Ὕ ςϳ  Ὕ̂ Ὕ ςϳ  Ὕ̂ Ὕ̂ Ὕ ςϳ  

240é300 Ὕ̂ Ὕ ςϳ  Ὕ ςϳ  Ὕ̂ Ὕ̂ Ὕ ςϳ  

300é360 Ὕ̂ Ὕ̂ Ὕ ςϳ  Ὕ ςϳ  Ὕ̂ Ὕ ςϳ 
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2.9. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʝʨʝʟʘʨʷʞʘʝʤʦʡ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʀʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʕʄʉʇ ʷʚ-

ʣʷʝʪʩʷ ʇʉʍʕʕ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ ʙʣʦʢʘ, ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ, ʩʠʩʪʝʤʳ ʢʦʤʤʫʪʘʮʠʠ, 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʚ ʩʦʩʪʘʚʝ ʘʢʢʫʤʫʣʷ-

ʪʦʨʥʦʛʦ ʙʣʦʢʘ. ɸʢʢʫʤʫʣʷʪʦʨʳ ʚ ʕʄʉʇ ʵʣʝʢʪʨʠʯʝʩʢʠ ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʘʧʨʷ-

ʞʝʥʠʷ, ʸʤʢʦʩʪʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʣʝ-

ʜʫʶʱʠʤ ʟʘʚʠʩʠʤʦʩʪʷʤ: 

ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ɺ  Ὗ̐ ̖̞̒ В̞ Ὗ ίὟ; 

ɪʤʢʦʩʪʴ, ɸĿʯ  ὅ̐ ̖̞̒ В̞ ὅ ὴὅ; 

ɺʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʆʤ  Ὑ̐ ̖̞̞̒ ; 

ʅʦʤʠʥʘʣʴʥʡr ʪʦʢ ʨʘʟʨʷʜʘ/ʟʘʨʷʜʘ, ɸ  Ὅ  ̖̞̐̒ В̞ Ὅ ὴὍ  ; 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʨʘʟʨʷʜʘ/ʟʘʨʷʜʘ, ɸ  Ὅ  ̐ ̖̞̒ В̞ Ὅ ὴὍ  ; 

ʕʥʝʨʛʦʸʤʢʦʩʪʴ, ʢɺʪĿʯ  ὡ̐ ̖̞̒ Ὗ̞̐ ̖̞̞̒ὅ̐ ̖̞̞̒. 

ʛʜʝ p ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʝʪʚʝʡ (ʘʢʢʫʤʫʣʷʪʦʨʦʚ); s ï ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ; Ui ï ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʘʢʢʫʤʫʣʷ-

ʪʦʨʘ, ɺ; Ri ï ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʆʤ; Inom i ï ʥʦʤʠʥʘʣʴ-

ʥʳʡ ʪʦʢ ʨʘʟʨʷʜʘ/ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ, ɸ; Imax i ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʨʘʟ-

ʨʷʜʘ/ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ, ɸ Ci ï ʥʦʤʠʥʘʣʴʥʘʷ ʸʤʢʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʘ, ɸĿʯ. 

ʊʠʧʦʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ ʦʪ ʩʪʝʧʝʥʠ ʟʘʨʷʞʝʥʥʦ-

ʩʪʠ SOC (state of charge) ʠʤʝʝʪ ʚʠʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ (ʨʠʩ.  2.21). ʕʢʚʠʚʘ-

ʣʝʥʪʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʛʣʫʙʠʥʘ ʨʘʟʨʷʜʘ (depth of discharge, DoD) 

ὈὕὈ ρππὛὕὅ. 
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ʈʠʩ.  2.21 ʊʠʧʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪ 

ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ ʨʘʙʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʩʦʝʜʠʥʸʥʥʳʭ ʸʤʢʦʩʪʝʡ 

ʠ ʘʢʪʠʚʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ï ʩʭʝʤ ʟʘʤʝʱʝʥʠʷ. 

ʉʘʤʦʡ ʧʨʦʩʪʦʡ ʄʄ ʘʢʢʫʤʫʣʷʪʦʨʘ ʷʚʣʷʝʪʩʷ R-ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ 

ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʡ ʠʩʪʦʯʥʠʢ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

(ʕɼʉ) Ὗ  ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʘ Ὑ  (ʨʠʩ.  2.22, ʘ) 

[280-282]. ʇʨʠ ʨʘʟʨʷʜʝ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘʧʨʷʞʝʥʠʝ ʫʤʝʥʴʰʘ-

ʝʪʩʷ, ʘ ʧʨʠ ʟʘʨʷʜʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʘʢʢʫʤʫʣʷ-

ʪʦʨʦʚ ʠ ʩʪʝʧʝʥʠ ʟʘʨʷʞʝʥʥʦʩʪʠ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʥʷʶʪʩʷ. ɼʘʥʥʘʷ 

ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʦʜ 

ʥʘʛʨʫʟʢʦʡ Ὗ : 

Ὗ Ὗ ὍὙ ȟ (2.33) 

ʛʜʝ Ὗ  ï ʥʘʧʨʷʞʝʥʠʝ ʨʘʟʦʤʢʥʫʪʦʡ ʮʝʧʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ SOC ʠ ʪʝʤʧʝʨʘ-

ʪʫʨʳ, ɺ; Ὅ ï ʪʦʢ ʨʘʟʨʷʜʘ ʠʣʠ ʟʘʨʷʜʘ, ɸ; Ὑ  ï ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʷʯʝʡʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ SOC ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʆʤ. 
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ɼʣʷ ʫʯʸʪʘ ʧʨʦʮʝʩʩʘ ʨʝʣʘʢʩʘʮʠʠ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʷʯʝʡʢʠ ʠʩʧʦʣʴʟʫʶʪ 

1RC-ʤʦʜʝʣʴ ʊʝʚʝʥʠʥʘ [280-282], ʠʤʝʶʱʫʶ ʚ ʩʦʩʪʘʚʝ 1, 2 ʠʣʠ ʙʦʣʝʝ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʭ RC-ʮʝʧʦʯʢʠ. 

 

ʈʠʩ.  2.22 ʊʠʧʳ ʤʦʜʝʣʝʡ ʟʘʤʝʱʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ [280-282]ʄʘʪʝʤʘʪʠʯʝ-

ʩʢʦʝ ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠ ʩ ʦʜʥʦʡ RC-ʮʝʧʴʶ ʩʦʩʪʦʠʪ ʠʟ ʫʨʘʚʥʝʥʠʷ ʧʘʜʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʮʝʧʠ: 

Ὗ Ὗ ὍὙ Ὗ. (2.34) 

ʀʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ RC ʮʝʧʠ Ὗ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ: 

ὨὟ

Ὠὸ

Ὅ

ὅ

Ὗ

Ὑὅ
Ƞ (2.35) 

ʛʜʝ ὅ ʠ Ὑ ï ʸʤʢʦʩʪʴ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ RC-ʮʝʧʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ, ʢ ʩʭʝʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʦʙʘʚ-

ʣʷʝʪʩʷ ʝʱʸ ʦʜʥʘ RC-ʮʝʧʴ (ʨʠʩ.  2.22,ʚ), ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʝʱʸ ʦʜʠʥ Ὑ  ʠ 

ὅ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʠʩʪʝʨʝʟʠʩʘ ʘʢʢʫʤʫʣʷʪʦʨʘ, 

ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʠ ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʝ-

ʭʦʜʥʳʤʠ ʨʝʞʠʤʘʤʠ. 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʩʭʝʤʳ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʫʨʘʚʥʝʥʠʷʤʠ ʚ ʥʝ-

ʧʨʝʨʳʚʥʦʤ ʚʨʝʤʝʥʠ [283]: 
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Ὗ Ὗ ὍὙ Ὗ Ὗ ; 

(2.36) 
Ὗ Ƞ Ὗ Ȣ 

ɸʧʧʨʦʢʩʠʤʘʮʠʝʡ ʟʘʚʠʩʠʤʦʩʪʠ f(SOC) ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʐʝʬʝʨʜʘ 

(Shepherd model), ʤʦʜʠʬʠʢʘʮʠʷ ʢʦʪʦʨʦʛʦ ʜʣʷ ʣʠʪʠʡ-ʠʦʥʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʠʤʝʝʪ ʚʠʜ [284-287]: 

ʈʘʟʨʷʜʥʘʷ ʬʫʥʢʮʠʷ Ὅᶻ π: 

ὪὍὸȟὍ Ὁ ὑϽ
ὅ

ὅ Ὅὸ
ϽὍ ὑϽ

ὅ

ὅ ὍϽὸ
ϽὍϽὸ ὃϽὩ ϽϽ (2.37) 

ɿʘʨʷʜʥʘʷ ʬʫʥʢʮʠʷ  Ὅᶻ π: 

ὪὍὸȟὍ Ὁ ὑϽ
ὅ

ὅ ὍϽὸ
ϽὍ ὑϽ

ὅ

ὅ ὍϽὸ
ϽὍὸὃϽὩ ϽϽ (2.38) 

ʋʨʘʚʥʝʥʠʝ ʐʝʬʝʨʜʘ, ʫʯʠʪʳʚʘʶʱʝʝ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʢʢʫ-

ʤʫʣʷʪʦʨʘ ʠ ʦʧʨʝʜʝʣʷʶʱʝʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʟʨʷʜʘ ʠ ʟʘʨʷʜʘ, ʧʨʠ-

ʥʠʤʘʝʪ ʚʠʜ 

Ὁ Ὁ ὑϽ
ὅ

ὅ ὍϽὸ
ϽὍ ὙϽὍ ὃϽὩ ὅϽὍϽὸ (2.39) 

ʛʜʝ f1 ʠ f2 ï ʵʥʝʨʛʠʷ ʙʘʪʘʨʝʠ, ʨʘʟʨʷʞʝʥʥʘʷ ʠ ʟʘʨʷʞʝʥʥʘʷ; 

E ï ʢʦʥʝʯʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʟʨʷʜʘ (ʕɼʉ ʇʉʍʕʕ), ɺ; E0 ï ʥʘʯʘʣʴʥʦʝ ʥʘʧʨʷ-

ʞʝʥʠʝ ʨʘʟʨʷʜʘ (ʕɼʉ ʇʉʍʕʕ), ɺ; R ï ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʇʉʍʕʕ, 

ʆʤ; K ï ʧʦʩʪʦʷʥʥʘʷ ʧʦʣʷʨʠʟʘʮʠʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʇʉʍʕʕ, ɸĿʯ-1 (ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ ʧʦʣʷʨʠʟʘʮʠʠ); I ï ʪʦʢ ʨʘʟʨʷʜʘ/ʟʘʨʷʜʘ ʇʉʍʕʕ, ɸ; C ï ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʸʤʢʦʩʪʴ ʇʉʍʕʕ, ɸĿʯ; A ï ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʥʘʧʨʷʞʝʥʠʷ ʘʢʢʫʤʫ-

ʣʷʪʦʨʦʚ ʇʉʍʕʕ, ɺ; B ï ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʸʤʢʦʩʪʠ ʘʢʢʫʤʫʣʷʪʦ-

ʨʦʚ ʇʉʍʕʕ, ɸĿʯ-1; t - ʚʨʝʤʷ ʨʘʟʨʷʜʘ/ʟʘʨʷʜʘ ʇʉʍʕʕ, ʩ 

ʂʦʵʬʬʠʮʠʝʥʪʳ K, A, ɺ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʢʨʠ-

ʚʦʡ ʨʘʟʨʷʜʘ ʙʘʪʘʨʝʠ. ɪʤʢʦʩʪʴ ʇʉʍʕʕ, ʦʪʜʘʥʥʘʷ ʧʨʠ ʨʘʟʨʷʜʝ ʠʣʠ ʧʨʠʥʷʪʘʷ 

ʧʨʠ ʟʘʨʷʜʝ ʟʘ ʚʨʝʤʷ t, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ὅ ὍὸὨὸȠ (2.40) 
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ʉʪʝʧʝʥʴ ʟʘʨʷʞʝʥʥʦʩʪʠ ʙʘʪʘʨʝʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Ὓὕὅ ρ
ρ

ὅ
ὍὸὨὸϽρππϷȠ (2.41) 

ʋʨʘʚʥʝʥʠʷ (2.40) ʠ (2.41) ʧʨʠʤʝʥʠʤʳ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʘʢʢʫʤʫʣʷʪʦ-

ʨʦʚ. ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʨʘʟʨʷʜʥʳʤ Ib ʠ 

ʟʘʨʷʜʥʳʤ Ia ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʘʢʢʫʤʫʣʷʪʦʨʦʚ (ʨʠʩ.  2.23). ʈʘʙʦʯʠʝ ʨʘʟʨʷʜʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʇʉʍʕʕ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʨʘʩʧʦʣʘ-

ʛʘʣʠʩʴ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʨʠʩ.  2.23). ʊʦʯʢʠ ʚʳʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ 

ʫʩʣʦʚʠʡ: 

Ὅὸ ὍὸȠ Ὅὸ ὍὸȠ Ὅὸ ὍὸȠ Ὅὸ ὍὸȠ Ὅὸ ὍὸȠ Ὅὸ ὍὸȠ 

πȟχ. 

 

ʈʠʩ.  2.23 ʈʘʟʨʷʜʥʳʝ Ib ʠ ʟʘʨʷʜʥʳʭ Ia ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ 

2.10. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʢʦʣʸʩʥʦʝ ʊʉ ʩ ʕʄʉʇ 

ï ʵʣʝʢʪʨʦʙʫʩ ʙʦʣʴʰʦʛʦ ʢʣʘʩʩʘ (ʨʠʩ. 2.24 ʠ ʨʠʩ.  2.25), ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.5 [288]. 

ʀʩʩʣʝʜʫʝʤʦʝ ʊʉ ʠʤʝʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʚʦʜʘ ʚʝʜʫʱʠʭ ʢʦʣʸʩ ʕʄʉʇ ʚ ʚʠʜʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʊʕʇ, ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.  2.27, 
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ʘ ʦʙʱʠʡ ʚʠʜ ʥʘ ʨʠʩ.  2.26. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʕɼ ʧʨʠʚʦʜʘ ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.6. 

 

ʈʠʩ.  2.24 ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʱʠʡ ʚʠʜ 

 

ʙ) 

ʈʠʩ.  2.25 ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɻʘʙʘʨʠʪʥʳʡ ʯʝʨʪʸʞ 
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ʊʘʙʣʠʮʘ 2.5 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿʥʘʯʝʥʠʝ 

ʇʦʣʥʘʷ ʤʘʩʩʘ, ʢʛ 18000 

ʉʥʘʨʷʞʸʥʥʘʷ ʤʘʩʩʘ, ʢʛ 12 200 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʥʦʡ ʤʘʩʩʳ ʧʦ ʦʩʷʤ, ʢʛ 6400 / 11 600 

ɻʘʙʘʨʠʪʳ ɼʭʐʭɺ, ʤʤ 12400 ʭ 2550 ʭ 3375 

ʂʦʣʸʩʥʘʷ ʙʘʟʘ, ʤʤ 5840 

ʂʦʣʝʷ ʧʝʨʝʜʥʷʷ, ʤʤ 2150 

ʂʦʣʝʷ ʟʘʜʥʷʷ, ʤʤ 1845 

ʐʠʥʳ 275/70 R22.5 

ʉʪʘʪʠʯʝʩʢʠʡ ʨʘʜʠʫʩ, ʤʤ 447 

ʇʝʨʝʜʥʷʷ ʧʦʜʚʝʩʢʘ ʥʝʟʘʚʠʩʠʤʘʷ, ʧʥʝʚʤʘʪʠʯʝʩʢʘʷ 

ɿʘʜʥʠʡ ʤʦʩʪ/ ʧʦʜʚʝʩʢʘ 
ʕʣʝʢʪʨʦʧʦʨʪʘʣʴʥʳʡ/ ʟʘʚʠʩʠʤʘʷ ʧʥʝʚ-

ʤʘʪʠʯʝʩʢʘʷ 

ʅʘ ʨʠʩ.  2.26 ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʚʠʜ ʟʘʜʥʝʛʦ ʚʝʜʫʱʝʛʦ ʤʦʩʪʘ ʕʄʉʇ 

  

ʘ) ʙ) 

ʈʠʩ.  2.26 ʆʙʱʠʡ ʚʠʜ ʚʝʜʫʱʠʭ ʵʣʝʢʪʨʦʧʦʨʪʘʣʴʥʳʭ ʤʦʩʪʦʚ ʕʄʉʇ: ʘ) ʚʘʨʠ-

ʘʥʪ 1; ʙ) ʚʘʨʠʘʥʪ 2 

ʅʘ ʨʠʩ.  2.27 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʕʄʉʇ ʠʩʩʣʝʜʫʝʤʦʛʦ ʊʉ. 
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́ˢˮ˹ ́̏˨

́ͪ

˽˿̆̏̏

́ˢˮ˹ ́̏˨

́ͪ

ˣ̂

DC
AC
CAN
͒͊ͭ;͙͙͟  

 

ʘ) ʙ) 

ʈʠʩ.  2.27 ʉʪʨʫʢʪʫʨʥʘʷ ʘ), ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʕʄʉʇ ʙ) 

ʊʘʙʣʠʮʘ 2.6 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʕɼ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 

ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ 75 60 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ 120 125 

ʅʦʤʠʥʘʣʴʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʅĿʤ 210 127 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʅĿʤ 520 485 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ, ʦʙ/ʤʠʥ 11 000 11 000 

ʅʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, 

ʦʙ/ʤʠʥ 
3550 4500 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʬʘʟ-

ʥʦʛʦ ʪʦʢʘ, ɸ 
360 350 

ʅʦʤʠʥʘʣʴʥʦʝ ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʬʘʟ-

ʥʦʛʦ ʪʦʢʘ, ɸ 
150 115 

ʌʘʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ɺ 380 400 

ʏʘʩʪʦʪʘ ʐʀʄ, ʢɻʮ 6 6 

ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ ʨʦʪʦʨʘ, ʢʛĿʤ2 0,125 0,156 

ʅʘ ʨʠʩ.  2.28 ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʚʠʜ ʄʄ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʙʱʠʝ ʧʦʜ-

ʭʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʳ ʚ [147]. 
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ʈʠʩ.  2.28 ʄʄ ʜʚʠʞʝʥʠʷ ʚ Matlab Simulink 

ɺ ʙʣʦʢʝ çʆʧʦʨʥʦʝ ʦʩʥʦʚʘʥʠʝè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʀʄ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʧʨʦ-

ʬʠʣʷ ʦʧʦʨʥʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʧ. 2.6. 

ɺ ʙʣʦʢʝ çʎʠʢʣ ʜʚʠʞʝʥʠʷè ʟʘʜʘʶʪʩʷ ʠ ʤʦʜʝʣʠʨʫʶʪʩʷ ʫʩʣʦʚʠʷ ʜʚʠʞʝ-

ʥʠʷ, ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʨʝʞʠʤʳ (ʨʘʟʛʦʥ, ʪʦʨʤʦʞʝʥʠʝ ʠ ʜʘ.), ʪʘʢ ʠ ʮʠʢʣʳ ʜʚʠʞʝ-

ʥʠʷ ʚ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʊʉ ʦʪ ʚʨʝʤʝʥʠ, ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʠ-

ʪʝʣʝʤ: ʥʘʞʘʪʠʝ ʥʘ ʧʝʜʘʣʠ, ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ. 

ɺ ʙʣʦʢʝ çʋʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷè ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʟʘʜʘʥʠʝ ʠ ʀʄ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʭ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ. 

ɺ ʙʣʦʢʘʭ çʇʝʨʝʜʥʷʷ ʧʦʜʚʝʩʢʘè, çɿʘʜʥʷʷ ʧʦʜʚʝʩʢʘè ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʀʄ ʜʠʥʘʤʠʢʠ ʨʘʙʦʪʳ ʧʦʜʚʝʩʢʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʧʨʦʛʠʙʦʚ, ʧʝʨʝʤʝʱʝ-

ʥʠʡ, ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʤʝʱʝʥʠʡ ʮʝʥʪʨʦʚ ʢʦʣʸʩ, ʪʦʯʝʢ ʢʨʝʧʣʝʥʠʷ ʧʦʜʚʝʩʦʢ ʢ ʥʝ-

ʩʫʱʝʡ ʩʠʩʪʝʤʝ, ʫʩʠʣʠʡ ʚ ʵʪʠʭ ʪʦʯʢʘʭ, ʩ ʫʯʸʪʦʤ ʫʧʨʫʛʦʡ ʠ ʜʝʤʧʬʠʨʫʶʱʝʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʚʝʩʦʢ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʧ. 2.2. 

ɺ ʙʣʦʢʝ çɹʣʦʢ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷè, ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʀʄ ʜʠʥʘʤʠʢʠ 

ʜʚʠʞʝʥʠʷ ʧʦʜʨʝʩʩʦʨʝʥʥʦʡ ʯʘʩʪʠ ʤʘʰʠʥʳ, ʦʧʨʝʜʝʣʝʥʠʝ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ, ʩʢʦʨʦʩʪʝʡ, ʫʩʢʦʨʝʥʠʡ ʢʫʟʦʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʷʤʠ 

ʧʧ. 2.2 ʠ 2.5. 
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ɺ ʙʣʦʢʝ çʐʠʥʳè ʤʦʜʝʣʠʨʫʝʪʩʷ ʜʠʥʘʤʠʢʘ ʢʘʯʝʥʠʷ ʰʠʥʳ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʠʣʦʚʳʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʩ ʫʯʸʪʦʤ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʤʥʦʛʦʪʦ-

ʯʝʯʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʥʝʨʦʚʥʳʤ ʥʝʜʝʬʦʨʤʠʨʫʝʤʳʤ ʦʩʥʦʚʘʥʠʝʤ, ʫʧʨʫʛʠʭ, 

ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʠ ʩʤʝʱʝʥʠʝʤ ʨʝʘʢʮʠʡ ʚ ʧʷʪʥʝ ʢʦʥʪʘʢʪʘ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʧ. 2.3. 

ɺ ʙʣʦʢʝ çʊʷʛʦʚʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʀʄ ʨʘʙʦʪʳ ʊʕɼ. 

ɹʣʦʢ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʊʕɼ, ʪʘʢʠʝ ʢʘʢ 

ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʨʦʪʦʨʘ ʠ ʢʨʫʪʷʱʠʝ ʠ ʨʝʢʫʧʝʨʘʪʠʚʥʳʝ ʤʦ-

ʤʝʥʪʳ ʥʘ ʥʠʭ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʪʳ, ʪʘʢʠʝ ʢʘʢ ʬʘʟ-

ʥʳʝ ʪʦʢʠ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʧ. 2.7. 

ʆʙʱʠʡ ʚʠʜ ʨʝʘʣʠʟʘʮʠʠ ʄʄ ʊʕɼ ʚ MatLab Simulink ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩ.  

2.29 [278, 279]. 

ɺ ʙʣʦʢʝ çʊʨʘʥʩʤʠʩʩʠʷè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʀʄ ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʨʠ-

ʚʦʜʘ ʩ ʫʯʸʪʦʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠʥʝʨʮʠʠ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʙʣʦʢʝ çʊʷʛʦʚʳʝ ʠʥʚʝʨʪʦʨʳè ʨʝʘʣʠʟʫʶʪʩʷ ʢʦʦʨʜʠʥʘʪʥʳʝ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʠ ʚʝʢʪʦʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʊʕɼ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʧ. 2.8. 

ʆʙʱʠʡ ʚʠʜ ʨʝʘʣʠʟʘʮʠʠ ʄʄ ʊɸʀʅ ʚ MatLab Simulink ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩ.  2.30. 

 

ʈʠʩ.  2.29 ʆʙʱʠʡ ʚʠʜ ʨʝʘʣʠʟʘʮʠʠ ʄʄ ʊʕɼ ʚ MatLab Simulink 
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ʈʠʩ.  2.30 ʆʙʱʠʡ ʚʠʜ ʨʝʘʣʠʟʘʮʠʠ ʄʄ ʊɸʀʅ, ʛʝʥʝʨʘʮʠʠ ʐʀʄ ʠ ʚʝʢʪʦʨ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʊʕɼ 

ʅʘ ʨʠʩ.  2.31 ʧʨʝʜʩʪʘʚʣʝʥʘ ʄʄ ʩʠʣʦʚʦʡ ʯʘʩʪʠ ʊɸʀʅ. ʊɸʀʅ ʩʦʩʪʦʠʪ ʠʟ 

6 ʙʣʦʢʦʚ IGBT/Diode Simscape. ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ-

ʤʝʥʷʶʪʩʷ ʙʠʧʦʣʷʨʥʳʝ ʪʨʘʥʟʠʩʪʦʨʳ c ʦʙʨʘʪʥʳʤʠ ʜʠʦʜʘʤʠ. ʆʙʨʘʪʥʳʝ ʜʠʦʜʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʢʦʤʤʫʪʘʮʠʠ ʪʨʘʥʟʠʩʪʦ-

ʨʦʚ. 

 

ʈʠʩ.  2.31 ʆʙʱʠʡ ʚʠʜ ʨʝʘʣʠʟʘʮʠʠ ʄʄ ʩʠʣʦʚʦʡ ʯʘʩʪʠ ʊɸʀʅ 
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ʅʘ ʨʠʩ.  2.32 ʧʦʢʘʟʘʥʘ ʄʄ ʙʣʦʢʘ ʛʝʥʝʨʘʮʠʠ ʐʀʄ ʚ MatLab Simulink. 

ʇʠʣʦʦʙʨʘʟʥʳʡ ʩʠʛʥʘʣ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʩʠʛʥʘʣʘʤʠ ʪʨʸʭ ʬʘʟ. ʄʦʤʝʥʪʳ ʢʦʤʤʫ-

ʪʘʮʠʡ ʊɸʀʅ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʦʯʢʘʤ ʧʝʨʝʩʝʯʝʥʠʷ ʩʠʛʥʘʣʦʚ. ɺʳʭʦʜʥʳʝ ʠʤ-

ʧʫʣʴʩʳ ʧʨʠʥʠʤʘʶʪ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʜʚʫʭ ʟʥʘʯʝʥʠʡ 1 ʠʣʠ 0, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʚʢʣʶʯʝʥʠʶ ʠʣʠ ʦʪʢʣʶʯʝʥʠʶ ʪʨʘʥʟʠʩʪʦʨʘ (ʨʠʩ.  2.33). ɺ ʨʝʟʫʣʴʪʘʪʝ ʐʀʄ 

ʦʙʨʘʟʫʶʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʤʧʫʣʴʩʳ ʩ ʧʝʨʝʤʝʥʥʦʡ ʰʠʨʠ-

ʥʦʡ, ʩʢʚʘʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ, ʘ 

ʯʘʩʪʦʪʘ ʨʘʚʥʘ ʯʘʩʪʦʪʝ ʪʨʝʫʛʦʣʴʥʦʛʦ ʠʣʠ ʧʠʣʦʦʙʨʘʟʥʦʛʦ ʩʠʛʥʘʣʘ. 

 

ʈʠʩ.  2.32 ɹʣʦʢ ʛʝʥʝʨʘʮʠʠ ʐʀʄ ʚ MatLab Simulink 

 
ʈʠʩ.  2.33 ʈʝʘʣʠʟʘʮʠʷ ʐʀʄ 
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ʅʘ ʨʠʩ.  2.34 ʧʦʢʘʟʘʥʘ ʄʄ ʚʝʢʪʦʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʊʕɼ ʚ MatLab Sim-

ulink. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʧʨʘʚʣʝʥʠʷ ʊʕɼ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʫʧʨʘʚʣʷʝʪʩʷ ʢʘʢ ʊʕɼ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʪʘʢ ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʤʦʛʫʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʦʪʜʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʢʦʥʪʫʨ rʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʘʪ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʳʝ ʨʝʛʫʣʷʪʦʨʳ, ʢʦʪʦʨʳʝ ʛʝʥʝʨʠʨʫʶʪ ʫʧʨʘʚʣʷʶ-

ʱʠʝ ʩʠʛʥʘʣʳ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʦʤʤʫʪʘʮʠʠ ʪʨʘʥʟʠʩʪʦʨʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʦʡ ʚʦʜʠʪʝʣʝʤ ʪʨʝʙʫʝʤʦʡ ʫʩʪʘʚʢʠ. 

 

 

ʈʠʩ.  2.34 ɺʝʢʪʦʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʊʕɼ ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʚ MatLab Simulink 

ʆʙʱʠʡ ʚʠʜ ʨʝʛʫʣʷʪʦʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ.  

2.35. 
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ʈʠʩ.  2.35 ʈʝʛʫʣʷʪʦʨ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ 

ʅʘ ʨʠʩ.  2.36, ʨʠʩ.  2.37 ʧʦʢʘʟʘʥʳ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʙʦʪʳ ʊʕʇ ʚ ʕʄʉʇ. 

 

ʘ) 

 

ʙ) 

ʈʠʩ.  2.36 ʄʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʕɼ: a) ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʤʦʤʝʥʪ; ʙ) ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʅʘ ʨʠʩ.  2.38 ʧʦʢʘʟʘʥʘ ʨʝʘʣʠʟʘʮʠʷ ʜʣʷ ʬʘʟʥʳʭ ʪʦʢʦʚ ʊʕɼ, ʜʝʤʦʥʩʪʨʠ-

ʨʫʶʱʘʷ ʥʘʣʠʯʠʝ ʧʫʣʴʩʘʮʠʡ, ʘ ʥʘ ʨʠʩ.  2.39 ʨʝʘʣʠʟʘʮʠʷ ʧʫʣʴʩʘʮʠʡ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʠʟ-ʟʘ ʐʀʄ, ʧʨʠʤʝʥʷʝʤʦʡ ʧʨʠ ʨʘʙʦʪʝ ʊɸʀʅ. 
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ʘ) 

 
ʙ) 

 
ʚ) 

ʈʠʩ.  2.37 ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʕɼ: a) ʬʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠʷ; ʙ) 

ʧʦʣʥʘʷ ʤʦʱʥʦʩʪʴ; ʚ) ʬʘʟʥʳʝ ʪʦʢʠ 
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ʈʠʩ.  2.38 ʇʫʣʴʩʘʮʠʠ ʬʘʟʥʳʭ ʪʦʢʦʚ ʚ ʩʣʝʜʩʪʚʠʝ ʨʘʙʦʪʳ ʊɸʀʅ 

 

ʈʠʩ.  2.39 ʇʫʣʴʩʘʮʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ 

ʊɸʀʅ 

ɺ ʙʣʦʢʝ çʇʉʍʕʕè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʀʄ ʨʘʙʦʪʳ ʇʉʍʕʕ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʦʧʨʝʜʝʣʠʪʴ ʪʝʢʫʱʝʝ ʥʘʧʨʷʞʝʥʠʝ, ʩʪʝʧʝʥʴ ʟʘʨʷʞʝʥʥʦʩʪʠ, ʪʦʢʠ ʨʘʟʨʷʜʘ ʠ ʟʘ-

ʨʷʜʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʧ. 2.9. 

ʆʙʱʠʡ ʚʠʜ ʨʝʘʣʠʟʘʮʠʠ ʄʄ ʇʉʍʕʕ ʚ MatLab Simulink ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩ.  2.40, ʘ ʨʠʩ.  2.41 ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʸ ʨʘʙʦʪʳ. 

 

ʈʠʩ.  2.40 ʆʙʱʠʡ ʚʠʜ ʨʝʘʣʠʟʘʮʠʠ ʄʄ ʇʉʍʕʕ 
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ʘ) 

 

ʙ) 

 

ʚ) 

ʈʠʩ.  2.41 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʇ ʇʉʍʕʕ: a) ʩʪʝʧʝʥʴ ʟʘʨʷʞʝʥʥʦʩʪʠ; ʙ) ʥʘʧʨʷ-

ʞʝʥʠʝ; ʚ) ʪʦʢʘ 

2.11. ʇʨʦʚʝʨʢʘ ʪʦʯʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʚʠ-

ʞʝʥʠʷ ʤʝʪʦʜʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʝʨʠʬʠ-

ʢʘʮʠʷ ʠ ʚʘʣʠʜʘʮʠʷ ʄʄ ʜʚʠʞʝʥʠʷ ʊʉ ʩ ʕʄʉʇ. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʚʝʨʠ-

ʬʠʢʘʮʠʠ ʠ ʚʘʣʠʜʘʮʠʠ (ʙʣʦʢ-ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.  2.42) ʩʦʩʪʦʠʪ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1) ʧʦʜʛʦʪʦʚʢʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʊʉ: ʫʩʪʘʥʦʚʢʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ, ʟʘʧʨʘʚʢʘ ʪʝʭʥʠʯʝʩʢʠʤʠ ʞʠʜʢʦʩʪʷʤʠ, ʟʘʨʷʜʢʘ ʇʉʍʕʕ, ʚʟʚʝʰʠ-

ʚʘʥʠʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠʩʧʳʪʘʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʚʳʩʦʪʳ ʎʊ; 
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2) ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʝʟʜʦʚ ʊʉ; 

3) ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʩʨʝʜʝ ʀʄ ʩ ʚʭʦʜʥʳʤʠ ʜʘʥ-

ʥʳʤʠ, ʟʘʧʠʩʘʥʥʳʤʠ ʚʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʢʨʫʪʷʱʠʝ 

ʤʦʤʝʥʪʳ ʥʘ ʚʝʜʫʱʠʭ ʢʦʣʸʩʘʭ, ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʫʣʝʚʦʛʦ ʢʦʣʝʩʘ); 

4) ʩʨʘʚʥʝʥʠʝ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦʚʦʨʦʪʘ ʵʣʝʢ-

ʪʨʦʙʫʩʘ, ʧʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʫʩʢʦʨʝʥʠʷ ʚ ʩʘʣʦʥʝ), ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʠ ʀʄ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʥʘʯʝʥʠʡ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʊʉ ʩ ʮʝ-

ʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʄʄ ʙʳʣ ʧʨʦʚʝʜʸʥ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʨʘʟʛʦʥ ʩ ʤʝʩʪʘ ʚ ʧʦʚʦʨʦʪʝ ʠ ʜʣʠʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩ ʧʝ-

ʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦ ʧʨʷʤʦʡ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʠʩʧʳʪʘʪʝʣʴ-

ʥʳʭ ʜʦʨʦʛʘʭ ʅʊʎ ʇɸʆ çʂɸʄɸɿè (ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʧʠʩʘʥʥʳʭ ʚ ʛʣʘʚʘʭ 8, 9. 

 

ʈʠʩ.  2.42 ɹʣʦʢ-ʩʭʝʤʘ ʤʝʪʦʜʠʢʠ ʚʝʨʠʬʠʢʘʮʠʠ, ʚʘʣʠʜʘʮʠʠ ʄʄ ʜʚʠʞʝʥʠʷ ʊʉ 

ɺ ʢʘʯʝʩʪʚʝ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʚʝʨʠʬʠʮʠʨʫʝʪʩʷ 

ʄʄ, ʚʳʙʨʘʥʳ ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʮʝʥʪʨʘ ʧʝʨʝʜʥʝʡ ʦʩʠ ʂʄ, ʧʨʦʝʢʮʠʠ ʧʨʦ-

ʜʦʣʴʥʦʛʦ ʠ ʧʦʧʝʨʝʯʥʦʛʦ ʫʩʢʦʨʝʥʠʡ ʚ ʩʘʣʦʥʝ ʥʘ ʦʩʠ ʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦ-

ʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦʚʦʨʦʪʘ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʶʪʩʷ ʩʣʝʜ-

ʩʪʚʠʝʤ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣ ʠ ʨʝʘʢʮʠʡ ʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ 

ʘʜʝʢʚʘʪʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʊʉ ʩ ʕʄʉʇ. 
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2.12. ʈʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʝʨʠʬʠʢʘʮʠʷ ʠ ʚʘʣʠʜʘʮʠʷ ʄʄ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ ʨʘʟʛʦʥʘ ʵʣʝʢʪʨʦʙʫʩʘ ʂɸʄɸɿ 6282 ʥʘ 

ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʫʯʘʩʪʢʝ ʧʫʪʠ, ʩʫʭʦʤ ʦʧʦʨʥʦʤ ʦʩʥʦʚʘʥʠʠ (ʘʩʬʘʣʴʪ) ʚ ʫʩʣʦ-

ʚʠʷʭ ʧʦʣʠʛʦʥʘ ʅʊʎ ʇɸʆ ʂɸʄɸɿ. ʅʘ ʨʠʩ.  2.43 ʧʦʢʘʟʘʥ ʩʨʝʜʥʠʡ ʫʛʦʣ ʧʦʚʦ-

ʨʦʪʘ ʫʧʨʘʚʣʷʝʤʳʭ ʢʦʣʸʩ ʧʝʨʝʜʥʝʡ ʦʩʠ ʵʣʝʢʪʨʦʙʫʩʘ, ʥʘ ʨʠʩ.  2.44 ʠ ʨʠʩ.  2.45 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʟʘʧʨʦʩʘ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʣʷ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ 

ʊʕɼ ʕʄʉʇ. 

 

ʈʠʩ.  2.43 ʉʨʝʜʥʠʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʫʧʨʘʚʣʷʝʤʳʭ ʢʦʣʸʩ ʧʝʨʝʜʥʝʡ ʦʩʠ 

 

ʈʠʩ.  2.44 ɿʘʚʠʩʠʤʦʩʪʴ ʟʘʧʨʦʩʘ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʣʷ ʣʝʚʦʛʦ ʊʕɼ 

 

ʈʠʩ.  2.45  ɿʘʚʠʩʠʤʦʩʪʴ ʟʘʧʨʦʩʘ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʣʷ ʧʨʘʚʦʛʦ ʊʕɼ 
































































































































































































































































































































































































































































































































































































































































































































































































