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ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ. 

 

ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʶ çʥʘʫʯʠʪʴ ʫʯʠʪʴʩʷè, ʘ ʥʝ ʪʦʣʴʢʦ ʦʩʚʦʝʥʠʝ 

ʫʯʘʱʠʤʠʩʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʨʘʤʢʘʭ ʦʪʜʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ [1, c.151]. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʦʪʤʝʯʘʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʦʙʫʯʝʥʠʷ ʢʘʢ ʧʨʝʟʝʥʪʘʮʠʠ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʢ 

ʘʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʜ ʟʘʜʘʥʠʷʤʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʨʦʙʣʝʤʘʤʠ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. 

ʇʨʠʟʥʘʥʠʝ ʘʢʪʠʚʥʦʡ ʨʦʣʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ ʫʯʠʪʝʣʝʤ ʠ ʦʜʥʦʢʣʘʩʩʥʠʢʘʤʠ.  

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʜʦʩʪʘʪʦʯʥʦ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʠʤ ʢ ʠʟʫʯʝʥʠʶ ʣʶʙʦʡ ʰʢʦʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ 

ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʝʥ ʥʘ ʫʨʦʢʘʭ, ʠʤʝʶʱʠʭ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ, ʢ ʢʦʪʦʨʳʤ ʧʦ ʧʨʘʚʫ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʘʪʝʤʘʪʠʢʫ. ʄʝʪʦʜ ʧʨʦʝʢʪʦʚ ʵʪʦ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʚʦʚʣʝʢʘʝʪ ʫʯʝʥʠʢʘ ʚ ʧʨʦʮʝʩʩ 

ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʟʘʚʝʨʰʘʝʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ ï ʧʨʦʜʫʢʪʝ ʧʨʦʝʢʪʘ [2, c.80]. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʩʪʚʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ ʉʨʝʜʩʪʚʘ 

ʃʦʛʠʯʝʩʢʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʟʘʜʘʯʠ, ʚʳʚʦʜ ʩʣʝʜʩʪʚʠʡ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

ʆʙʱʝʫʯʝʙʥʳʝ  ʇʦʠʩʢ ʠ ʚʳʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ, ʨʝʬʣʝʢʩʠʷ ʩʧʦʩʦʙʦʚ ʠ ʫʩʣʦʚʠʡ 

ʜʝʡʩʪʚʠʷ, ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʘ ʧʨʦʮʝʩʩʘ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʇʨʦʙʣʝʤʥʳʡ ʜʠʘʣʦʛ, ʧʨʦʝʢʪ. 

ɿʥʘʢʦʚʦ-ʩʠʤʚʦʣʠʯʝʩʢʠʝ ʄʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

ʉʣʝʜʫʶʱʠʝ ʪʠʧʳ ʟʘʜʘʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʪʘʢʞʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʟʘʜʘʥʠʷ, ʠʛʨʦʚʳʝ ʟʘʜʘʥʠʷ, ʟʘʜʘʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʦʙʨʝʪʸʥʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ: ʘʥʘʣʠʟ ʨʝʘʣʴʥʳʭ 
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ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ; ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʧʦ ʬʦʨʤʫʣʘʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʮʝʥʢʠ ʠ 

ʧʨʠʢʠʜʢʠ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʘʭ, ʦʧʠʩʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ ʨʘʟʣʠʯʥʳʭ ʨʝʘʣʴʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠʭ ʛʨʘʬʠʢʦʚ; ʠʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʘʭ, ʥʘ ʜʠʘʛʨʘʤʤʘʭ, ʛʨʘʬʠʢʘʭ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʷʟʳʢʝ 

ʛʝʦʤʝʪʨʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʪʨʦʝʥʥʳʭ ʤʦʜʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʠ ʪʝʦʨʝʤ, 

ʘʧʧʘʨʘʪʘ ʘʣʛʝʙʨʳ; ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʘʭʦʞʜʝʥʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ; ʟʘʜʘʥʠʝ ʥʘ 

ʧʦʩʪʨʦʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʩʪʝʡʰʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʪʦʜʦʚ, ʨʝʰʝʥʠʝ ʧʨʦʩʪʝʡʰʠʭ ʢʦʤʙʠʥʘʪʦʨʥʳʭ 

ʟʘʜʘʯ ʤʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʚʝʩʪʥʳʭ ʬʦʨʤʫʣ; ʚʳʯʠʩʣʝʥʠʝ ʚ ʧʨʦʩʪʝʡʰʠʭ 

ʩʣʫʯʘʷʭ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʧʦʜʩʯʸʪʘ ʯʠʩʣʘ ʠʩʭʦʜʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʟʘʜʘʥʠʡ, 

ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ 

ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ: ʩʦʯʠʥʠʪʴ ʟʘʜʘʯʫ ʧʦ ʩʭʝʤʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʩʢʘʟʢʫ; ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ; ʩʦʩʪʘʚʠʪʴ ʢʣʘʩʪʝʨ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʢʨʦʩʩʚʦʨʜ, ʠʛʨʫ, ʚʠʢʪʦʨʠʥʫ, 

ʩʙʦʨʥʠʢ ʩʚʦʠʭ ʟʘʜʘʯ; ʠʟʛʦʪʦʚʠʪʴ ʤʦʜʝʣʴ, ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʠʛʫʨʫ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʘʜ; ʧʨʠ ʨʘʙʦʪʝ ʚ 

ʛʨʫʧʧʘʭ ʠʣʠ ʧʘʨʘʭ ʧʦ ʧʨʝʜʣʦʞʝʥʥʳʤ ʫʨʘʚʥʝʥʠʷʤ, ʩʠʩʪʝʤʘʤ ʫʨʘʚʥʝʥʠʡ ʩʦʩʪʘʚʠʪʴ ʪʝʢʩʪ ʟʘʜʘʯʠ ʠ 

ʧʨʝʜʣʦʞʠʪʴ ʠʭ ʨʝʰʠʪʴ ʜʨʫʛʠʤ ʛʨʫʧʧʘʤ ʠʣʠ ʧʘʨʘʤ; ʩʦʟʜʘʪʴ ʧʨʝʟʝʥʪʘʮʠʶ, ʩʘʡʪ, ʪʝʩʪ on-line ʧʦ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʝ, ʠʟʫʯʝʥʥʦʡ ʠʣʠ ʠʟʫʯʘʝʤʦʡ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʧʨʦʝʢʪʦʤ 

ʫʯʘʱʠʤʩʷ ʥʝʦʙʭʦʜʠʤʦ: ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʪʴ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʦʪʙʠʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʩʣʦʚʘʨʠ, ʵʥʮʠʢʣʦʧʝʜʠʠ, ʩʧʨʘʚʦʯʥʠʢʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʜʠʩʢʠ, ʩʝʪʴ ʀʥʪʝʨʥʝʪ); 

ʟʘʧʠʩʳʚʘʪʴ ʚʳʚʦʜʳ ʚ ʚʠʜʝ ʧʨʘʚʠʣ ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʘ; ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʩʭʝʤ, 

ʦʧʦʨʥʦʛʦ ʢʦʥʩʧʝʢʪʘ, ʧʨʝʟʝʥʪʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʧʝʨʝʜʘʚʘʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʞʘʪʦʤ, ʚʳʙʦʨʦʯʥʦʤ ʠʣʠ ʨʘʟʚʸʨʥʫʪʦʤ ʚʠʜʝ; ʩʦʟʜʘʚʘʪʴ ʢʦʥʝʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ 

ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʝʢʪ çɼʚʠʞʝʥʠʝ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘè ʠʟ ʢʫʨʩʘ ʛʝʦʤʝʪʨʠʠ   

9 ʢʣʘʩʩʘ, ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ ʫʯʘʱʠʭʩʷ. 

ʎʝʣʴ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʚʠʞʝʥʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʧʨʦʝʢʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʚʠʞʝʥʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ. 

ʄʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ: ʠʥʬʦʨʤʘʪʠʢʘ, ʙʠʦʣʦʛʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʊʠʧ ʧʨʦʝʢʪʘ: ʪʚʦʨʯʝʩʢʠʡ. 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ ʚʦʧʨʦʩ: ʂʘʢ ʜʚʠʞʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʦʢʨʳʪʠʠ ʧʣʦʩʢʦʩʪʠ ʧʘʨʢʝʪʦʤ? 

ʇʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʫʯʝʙʥʦʡ ʪʝʤʳ:   

- ʇʣʦʩʢʦʩʪʴ ʤʦʞʥʦ ʧʦʢʨʳʪʴ ʙʝʟ ʧʨʦʩʚʝʪʦʚ ʜʚʦʡʥʳʭ ʧʦʢʨʳʪʠʡ ʧʨʘʚʠʣʴʥʳʤʠ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘʤʠ? 

- ʇʣʦʩʢʦʩʪʴ ʧʦʢʨʳʚʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘʤʠ (ʥʝʚʳʧʫʢʣʳʤʠ, ʟʚʝʟʜʯʘʪʳʤʠ, 

ʚʳʧʫʢʣʳʤʠ ʥʝʧʨʘʚʠʣʴʥʳʤʠ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘʤʠ)? 

- ɼʣʷ ʧʦʢʨʳʪʠʷ ʧʣʦʩʢʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʠʥʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ? 

- ɺ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘ ʧʦʢʨʳʪʠʷ ʧʣʦʩʢʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʛʫʨʳ ʞʠʚʦʪʥʳʭ? 

ʋʤʝʥʠʝ ʚʳʙʨʘʪʴ ʪʝʤʫ ʧʨʦʝʢʪʘ ʩʦʛʣʘʩʥʦ ʩʚʦʠʤ ʠʥʪʝʨʝʩʘʤ ʠ ʩʧʦʩʦʙʥʦʩʪʷʤ; ʚʳʨʘʟʠʪʴ ʠ ʦʮʝʥʠʪʴ 

ʩʦʙʩʪʚʝʥʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ ʧʦ ʠʪʦʛʘʤ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʦʙʦʟʥʘʯʠʪʴ ʜʘʣʴʥʝʡʰʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ ï ʚʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʠʯʥʦʩʪʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ 

ʜʝʡʩʪʚʠʡ. 

ʇʨʦʜʫʢʪ ʜʘʥʥʦʡ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ - ʧʨʝʟʝʥʪʘʮʠʷ. ʇʨʠ ʟʘʱʠʪʝ ʧʨʦʝʢʪʘ ʠ ʧʨʝʟʝʥʪʘʮʠʠ 

ʫʯʘʱʝʤʫʩʷ ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʪʘʠʚʘʪʴ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʘʨʛʫʤʝʥʪʠʨʫʷ ʝʝ ʬʘʢʪʘʤʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʝʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʪʦʯʢʫ ʟʨʝʥʠʷ ʜʨʫʛʦʛʦ,  ʫʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʫʤʝʪʴ ʜʦʛʦʚʘʨʠʚʘʪʴʩʷ ʩ 

ʣʶʜʴʤʠ ʠʥʳʭ ʧʦʟʠʮʠʡ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʫʯʝʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʛʨʫʧʧʝ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ. 

 ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ ʫʯʘʱʠʝʩʷ ʦʚʣʘʜʝʚʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ 

ʫʯʝʙʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ: 
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- ʣʦʛʠʯʝʩʢʠʝ (ʨʘʙʦʪʘ ʧʦ ʘʣʛʦʨʠʪʤʫ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ); 

- ʦʙʱʝʫʯʝʙʥʳʝ (ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʤʳ çɼʚʠʞʝʥʠʝè); 

- ʧʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ (ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʜʫʢʪʠʚʥʦʛʦ ʫʤʦʟʘʢʣʶʯʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʚ ʛʨʫʧʧʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ, ʦʚʣʘʜʝʥʠʝ ʧʨʠʸʤʘʤʠ ʢʦʥʪʨʦʣʷ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ ʫʩʚʦʝʥʠʷ ʠʟʫʯʝʥʥʦʛʦ, 

ʚʣʘʜʝʥʠʝ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʨʝʯʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤʠ ʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ 

ʨʦʜʥʦʛʦ ʷʟʳʢʘ, ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʢʦʤʤʫʥʠʢʘʮʠʠ); 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʢʦʚʦ-ʩʠʤʚʦʣʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʥʷʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʫʯʝʙʥʦʛʦ ʧʨʦʝʢʪʘ 

ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʡ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʛʣʘʚʥʦʡ ʮʝʣʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ: ʥʘʫʯʠʪʴ ʫʯʠʪʴʩʷ ʠ ʜʦʩʪʠʛʘʪʴ ʥʦʚʳʭ ʚʝʨʰʠʥ ʟʥʘʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʘʤʦʨʘʟʚʠʪʠʷ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʩʤʦʣʦʚ ɸ.ɻ., ɹʫʨʤʝʥʩʢʘʷ ɻ.ɺ., ɺʦʣʦʜʘʨʩʢʘʷ ʀ.ɸ. ʠ ʜʨ. ʂʘʢ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙʥʳʝ 

ʜʝʡʩʪʚʠʷ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ: ʆʪ ʜʝʡʩʪʚʠʷ ʢ ʤʳʩʣʠ: ʧʦʩʦʙʠʝ ʜʣʷ ʫʯʠʪʝʣʷ // ʧʦʜ ʨʝʜ. ɸ.ɻ. ɸʩʤʦʣʦʚʘ. ï  

ʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 2008. ï [ʩ.151] 

2. ʉʝʨʛʝʝʚ ʀ.ʉ. ʂʘʢ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ: ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ï  
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ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ  ɿɸʈʗɼʆɺ  ɺ  ɺʀɼɽ  ʅɽʂʆʅʎɽʅʊʈʀʏʅʓʍ  ʈɸɿʄʓʊʓʍ 

ʉʌɽʈ  ʂɸʂ  ʕʃɽʄɽʅʊʆɺ  ʕʃɽʂʊʈʆʅʅʓʍ  ʆɹʆʃʆʏɽʂ 

 

ɸʥʥʦʪʘʮʠʷ 

ʆʙʲʷʩʥʝʥʠʝ ʠ ʧʨʝʜʚʠʜʝʥʠʝ ʤʥʦʛʠʭ ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚ ʚʦʟʤʦʞʥʦ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ʩʬʝʨʠʯʝʩʢʠ 

ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʙʦʣʦʯʝʢ ʘʪʦʤʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʦʙʦʣʦʯʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʤʳʪʘʷ ʩʬʝʨʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʪʦʯʥʦʤʫ ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ ʚʳʨʘʞʝʥʠʶ ʜʣʷ 

ʵʥʝʨʛʠʠ ʢʫʣʦʥʦʚʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʤʳʪʳʭ ʟʘʨʷʞʝʥʥʳʭ ʩʬʝʨ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ 

ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʷ ʩʬʝʨ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʢʫʣʦʥʦʚʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʠʥʪʝʛʨʘʣ ʧʝʨʝʢʨʳʪʠʷ, ʪʦʯʥʘʷ ʘʥʘʣʠʪʠʢʘ. 

 

ɺʚʝʜʝʥʠʝ 

 ɺ ʥʘʰʝʤ ʤʘʪʝʨʠʘʣʴʥʦʤ ʤʠʨʝ ʝʜʚʘ ʣʠ ʥʘʡʜʸʪʩʷ ʭʦʪʴ ʦʜʥʦ ʷʚʣʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʘʪʦʤʳ ʥʝ ʠʛʨʘʶʪ ʢʘʢʦʡ-

ʣʠʙʦ ʨʦʣʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ, ʣʝʢʘʨʩʪʚ, ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʪʢʘʥʝʡ ʠ ʤʥʦʛʠʭ 

ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ ʦʙʫʩʣʦʚʣʝʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʘʪʦʤʦʚ. ʇʦʯʪʠ ʩʨʘʟʫ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʚ 1911 ʛ. ʕ. 

ʈʝʟʝʨʬʦʨʜʦʤ ʷʜʨʘ ʧʨʠʰʣʦ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʪʦʤʦʚ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʥʠʭ ʠ ʟʥʘʥʠʝ ʟʘʢʦʥʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʨʝʘʣʠʟʫʶʪʩʷ 

ʫʧʦʤʷʥʫʪʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʷʚʠʣʦʩʴ ʙʳ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʩʝ ʩʬʝʨʳ 
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ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʚʳʷʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʡ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ 

ʦʩʥʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʝʨʚʦʧʨʠʥʮʠʧʥʳʭ ʨʘʩʯʸʪʘʭ [1]. ʅʦ ʬʠʟʠʢʘ ï ʥʘʫʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ. 

ʇʦʵʪʦʤʫ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʙʳʣʦ ʙʳ ʚʦʩʩʦʟʜʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʧʠʨʘʷʩʴ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʟʘʢʦʥ ʠ ʫʨʘʚʥʝʥʠʝ ʐʨʸʜʠʥʛʝʨʘ, ʥʦ ʠ ʥʘ ʜʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʷʤʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʩ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ ʦʙʦʣʦʯʝʢ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʘʪʦʤʦʚ ʚʳʥʫʞʜʘʝʪ ʧʨʠʙʝʛʘʪʴ ʢ çʦʙʳʯʥʳʤè 

ʵʢʩʧʝʨʠʤʝʥʪʘʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʠʟʤʝʨʝʥʠʠ ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚ ʷʚʣʷʶʱʠʭʩʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʦʣʣʝʢʪʠʚʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʘʪʦʤʦʚ. ʆʙʩʪʦʷʪʝʣʴʩʪʚʦ ʪʦʛʦ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʟʘʠʤʥʳʤ 

ʧʝʨʝʢʨʳʪʠʝʤ ʦʙʦʣʦʯʝʢ, ʘ ʥʝ ʧʨʦʮʝʩʩʦʤ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ 

ʠʟʙʝʞʘʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʝʨʚʳʭ ʧʨʠʥʮʠʧʦʚ ʜʣʷ ʚʦʩʩʦʟʜʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ ʦʙʦʣʦʯʝʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʫʶ ʟʘʜʘʯʫ: ʧʨʝʜʧʦʣʘʛʘʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʦʣʦʯʝʢ ʥʝʠʟʤʝʥʥʳʤʠ ʠ, ʧʨʠʥʠʤʘʷ ʚʦ 

ʚʥʠʤʘʥʠʝ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʧʦʜʦʙʨʘʪʴ ʵʪʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʪʘʢ, ʯʪʦʙʳ ʧʨʠ ʜʝʡʩʪʚʠʠ ʪʦʣʴʢʦ ʢʫʣʦʥʦʚʩʢʠʭ ʩʠʣ ʤʝʞʜʫ ʷʜʨʘʤʠ ʠ ʦʙʦʣʦʯʢʘʤʠ ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚ. ʊʦ ʝʩʪʴ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʟʚʝʩʪʥʦʛʦ ʤʝʪʦʜʘ [2], ʚ ʢʘʯʝʩʪʚʝ 

ʬʫʥʢʮʠʦʥʘʣʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʙʳʣʦ ʙʳ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝ ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ 

ʩʦʝʜʠʥʝʥʠʷ, ʘ ʦʙʦʙʱʸʥʥʫʶ ʥʝʚʷʟʢʫ ʤʝʞʜʫ ʥʘʙʣʶʜʘʝʤʳʤʠ ʠ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʢʘʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʪʠʭ ʩʚʦʡʩʪʚ, ʪʘʢ ʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ. ɻʠʙʢʦʩʪʴ ʚ ʚʘʨʴʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ, ʝʩʣʠ ʧʨʦʠʟʚʦʣʴʥʫʶ 

ʦʙʦʣʦʯʢʫ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʵʣʝʤʝʥʪʦʚ, ʟʘʜʘʚʘʝʤʳʭ ʛʣʘʜʢʠʤʠ ʬʫʥʢʮʠʷʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʜʦʧʫʩʢʘʶʱʠʭ ʪʦʯʥʦʝ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʵʥʝʨʛʠʠ ʠʭ ʢʫʣʦʥʦʚʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʚʟʘʠʤʥʦʤ 

ʧʝʨʝʢʨʳʪʠʠ. ʊʦʛʜʘ ʧʨʦʮʝʩʩ ʚʘʨʴʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʙʦʨʦʚ ʵʣʝʤʝʥʪʦʚ 

ʢʘʞʜʦʡ ʦʙʦʣʦʯʢʠ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʚ ʚʘʨʴʠʨʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʈʘʥʝʝ [3ï4] ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ 

ʨʘʩʩʤʦʪʨʝʥʳ ʛʘʫʩʩʦʚʦ ʦʙʣʘʢʦ ʠ ʨʘʟʤʳʪʘʷ ʩʬʝʨʘ. ʊʘʤ ʞʝ ʧʦʣʫʯʝʥʳ ʪʦʯʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ 

ʵʥʝʨʛʠʠ ʢʫʣʦʥʦʚʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʣʘʢʘ ʩ ʦʙʣʘʢʦʤ ʠ ʦʙʣʘʢʘ ʩ ʨʘʟʤʳʪʦʡ ʩʬʝʨʦʡ. ʇʦʩʢʦʣʴʢʫ ʭʠʤʠʯʝʩʢʘʷ 

ʩʚʷʟʴ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʢʨʳʪʠʷ ʧʝʨʠʬʝʨʠʡʥʳʭ, ʚʘʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, ʪʦ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʵʥʝʨʛʠʠ ʢʫʣʦʥʦʚʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʵʣʝʤʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤʝʥʥʦ ʚʥʝʰʥʠʤ ʦʙʦʣʦʯʢʘʤ. ʂ ʪʘʢʦʚʳʤ, ʙʝʟʫʩʣʦʚʥʦ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʨʘʟʤʳʪʳʝ ʩʬʝʨʳ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʟ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʠ ʧʨʦʠʟʚʦʣʴʥʳʝ ʩʬʝʨʠʯʝʩʢʠ 

ʩʠʤʤʝʪʨʠʯʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ʨʘʟʤʳʪʳʭ ʩʬʝʨ ʥʘʭʦʜʠʪʩʷ ʠ ʦʙʲʷʩʥʝʥʠʝ ʧʨʦʷʚʣʝʥʠʶ ʪʘʢʠʭ 

ʠʟʚʝʩʪʥʳʭ ʚʠʜʦʚ ʩʚʷʟʝʡ ʢʘʢ ʠʦʥʥʘʷ, ʢʦʚʘʣʝʥʪʥʘʷ, ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʠ ʜʨ., ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʤ ʩʠʪʫʘʮʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʦʣʦʯʝʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʘʪʦʤʦʚ ï ʩʦʦʪʥʦʰʝʥʠʷ ʟʘʨʷʜʦʚ, ʨʘʜʠʫʩʦʚ ʠ ʩʪʝʧʝʥʝʡ 

ʨʘʟʤʳʪʦʩʪʠ ʩʬʝʨ. ʂʦʥʝʯʥʦ, ʩʬʝʨʠʯʝʩʢʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʦʙʦʣʦʯʢʘʭ ʘʪʦʤʦʚ 

ʧʨʠʚʦʜʷʪ ʪʦʣʴʢʦ ʢ ʠʭ ʮʝʥʪʨʘʣʴʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ. ʄʝʞʜʫ ʪʝʤ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʥʘʙʣʶʜʘʝʤʳʝ ʩʚʦʡʩʪʚʘ 

ʚʝʱʝʩʪʚ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʠʤʠ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʩʚʦʡʩʪʚ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ, ʥʘʧʨʠʤʝʨ, çʨʳʭʣʳʝè ʬʦʨʤʳ 

ʢʨʠʩʪʘʣʣʦʚ ʠ ʤʦʣʝʢʫʣ, ʥʘʨʫʰʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʡ ʂʦʰʠ ʜʣʷ ʢʫʙʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʦʚ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʣʶʙʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʦʯʝʯʥʦʡ ʛʨʫʧʧʳ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʬʝʨʠʯʝʩʢʠ-ʩʠʤʤʝʪʨʠʯʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʠ ʩ 

ʫʯʸʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʣʫʯʝʥʠʠ ʪʦʯʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʵʥʝʨʛʠʠ 

ʢʫʣʦʥʦʚʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʟʘʠʤʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʨʘʟʤʳʪʳʭ ʩʬʝʨ ʩʪʘʥʦʚʠʪʩʷ ʣʦʛʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ. 

ʆʙʨʘʟʫʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʇʨʦʠʟʚʦʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʨʷʜʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʧʦʥʷʪʠʷ 

ʦʙʨʘʟʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʣʠ ʣʠʥʠʡ. ʂʘʞʜʳʡ ʝʸ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʤʘʣʳʡ ʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʛʘʫʩʩʦʚʘ ʦʙʣʘʢʘ, ʯʝʤ ʠ ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʟʤʳʪʠʝ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɿʥʘʷ ʟʘʢʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʣʘʢʦʚ ʠ 

ʚʳʧʦʣʥʷʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʦ ʦʙʨʘʟʫʶʱʠʤ ʧʦʚʝʨʭʥʦʩʪʷʤ, ʤʦʞʥʦ ʥʘʡʪʠ ʵʥʝʨʛʠʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʤʳʪʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚ ʮʝʣʦʤ. ɺ [4] ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʘ 

ʩʬʝʨʘ. ʇʣʦʪʥʦʩʪʴ ʟʘʨʷʜʘ, ʩʦʟʜʘʚʘʝʤʘʷ ʩʬʝʨʦʡ ʨʘʜʠʫʩʘ R1, ʥʝʩʫʱʝʡ ʥʘ ʩʝʙʝ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʡ ʟʘʨʷʜ 

q1 ʠ ʨʘʟʤʳʪʦʡ ʚ ʢʘʞʜʦʡ ʩʚʦʝʡ ʪʦʯʢʝ ʧʦ ʟʘʢʦʥʫ ɻʘʫʩʩʘ ʩ ʧʘʨʘʤʝʪʨʦʤ Ŭ1 ʥʘ ʨʘʩʩʪʦʷʥʠʠ r ʦʪ ʝʸ ʮʝʥʪʨʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ 
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ʌʠʟʠʯʝʩʢʠʡ ʞʝ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ ʨʘʟʤʳʪʳʭ ʩʬʝʨ. ɺʩʣʝʜʩʪʚʠʝ ʬʦʨʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʘʫʩʩʦʚʘ ʦʙʣʘʢʘ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʚʟʘʠʤʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ʨʘʟʤʳʪʳʭ ʩʬʝʨ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ 

ʧʨʠ ʣʶʙʦʤ ʠʭ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʠ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʨʘʜʠʫʩʦʚ 

ʦʙʨʘʟʫʶʱʠʭ ʠʭ ʪʦʥʢʠʭ ʩʬʝʨ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʠʭ ʮʝʥʪʨʘʤʠ. ʇʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʨʘʟʥʦʯʪʝʥʠʷ, ʨʝʯʴ ʙʫʜʝʪ ʠʜʪʠ ʠʤʝʥʥʦ ʦʙ ʦʙʨʘʟʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. 

 ʕʥʝʨʛʠʷ ʢʫʣʦʥʦʚʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʡ ʩʬʝʨʳ 1 ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʤʘʣʳʤ ʦʙʣʘʢʦʤ 2, 

ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʤ ʟʘʨʷʜʦʤ d2q2 ʠ ʧʘʨʘʤʝʪʨʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Ŭ2 ʨʘʚʥʘ  
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ʈʘʟʜʝʣʸʥʥʳʝ ʩʬʝʨʳ 

ʈʘʩʧʦʣʦʞʠʤ ʪʝʧʝʨʴ ʜʚʝ ʦʙʨʘʟʫʶʱʠʝ ʩʬʝʨʳ 1 ʠ 2 ʨʘʜʠʫʩʘʤʠ R1 ʠ R2 ʪʘʢ ʯʪʦʙʳ ʦʥʠ ʥʝ ʧʝʨʝʩʝʢʘʣʠʩʴ ʠ 

ʥʘʭʦʜʠʣʠʩʴ ʦʜʥʘ ʚʥʝ ʜʨʫʛʦʡ. ʉʬʝʨʫ 2 ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʨʘʟʤʳʚʘʝʤ 

ʝʸ ʧʦ ʟʘʢʦʥʫ ɻʘʫʩʩʘ ʩ ʧʘʨʘʤʝʪʨʦʤ Ŭ2. ʊʦʛʜʘ ʚʝʣʠʯʠʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʤʘʣʦʛʦ ʟʘʨʷʜʘ d2q2 ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ 

ʥʘ ʩʬʝʨʝ 2 ʚʙʣʠʟʠ ʪʦʯʢʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦʣʷʨʥʳʤ ʫʛʣʦʤ ɗ2 ʠ ʘʟʠʤʫʪʘʣʴʥʳʤ ʫʛʣʦʤ ű ʨʘʚʥʘ          

jqq
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2                                            (4) 

 
ʈʠʩʫʥʦʢ 1 ï ʆʜʥʘ ʩʬʝʨʘ ʚʥʝ ʜʨʫʛʦʡ. 

 

ʕʥʝʨʛʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʬʝʨ 1 ʠ 2 ʥʘʭʦʜʠʪʩʷ ʧʫʪʸʤ ʧʦʜʩʪʘʥʦʚʢʠ (4) ʚ (2) ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ 2. 
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ɿʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʣʦʚ I1 ʠ I2 ʟʘʚʠʩʷʪ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʦʪ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʷ ʩʬʝʨ, ʪʦ ʝʩʪʴ, ʦʪ ʠʭ 

ʨʘʜʠʫʩʦʚ R1, R2 ʠ ʨʘʩʩʪʦʷʥʠʷ R ʤʝʞʜʫ ʠʭ ʮʝʥʪʨʘʤʠ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʠʪʫʘʮʠʠ: 1) ʩʬʝʨʳ ʥʝ 

ʧʨʝʩʝʢʘʶʪʩʷ, ʥʘʭʦʜʷʩʴ ʦʜʥʘ ʚʥʝ ʜʨʫʛʦʡ (ʨʠʩʫʥʦʢ 1). ɺ ʵʪʦʤ ʩʣʫʯʘʝ 21 RRR +> ; 2) ʩʬʝʨʳ ʧʝʨʝʩʝʢʘʶʪʩʷ. 

ʇʨʠ ʵʪʦʤ 2121 RRRRR ->>+  (ʨʠʩʫʥʦʢ 2); 3) ʩʬʝʨʳ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʥʘʭʦʜʷʩʴ ʦʜʥʘ ʚʥʫʪʨʠ ʜʨʫʛʦʡ 

21 RRR -<  (ʨʠʩʫʥʦʢ 3). ʇʦʩʣʝʜʥʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʙʣʠʞʝʥʠʷ ʷʜʝʨ ʥʘ 

ʤʘʣʳʝ ʨʘʩʩʪʦʷʥʠʷ ʠ (ʠʣʠ) ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʦʣʴʰʠʭ çʦʨʙʠʪè. ʅʝ ʫʤʘʣʷʷ ʦʙʱʥʦʩʪʠ, ʙʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʮʝʥʪʨ ʩʬʝʨʳ 1 ʥʘʭʦʜʠʪʩʷ çʩʣʝʚʘè ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʥʪʨʫ ʩʬʝʨʳ 2. ʆʧʨʝʜʝʣʠʤ ʨʘʩʩʪʦʷʥʠʷ, ʠʟʤʝʨʝʥʥʳʝ ʚʜʦʣʴ 

ʦʩʠ ï ʧʨʷʤʦʡ ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʮʝʥʪʨʳ ʩʬʝʨ 

212121 RRRRRRRRRa ++=++=++=                                      (8) 

 ï ʤʝʞʜʫ çʣʝʚʳʤè ʢʨʘʝʤ çʣʝʚʦʡè ʩʬʝʨʳ ʠ çʧʨʘʚʳʤè ʢʨʘʝʤ çʧʨʘʚʦʡè ʩʬʝʨʳ; 

212121 RRRRRRRRRb -+=-+=-+=                                       (9) 

ï ʤʝʞʜʫ çʣʝʚʳʤè ʢʨʘʝʤ çʣʝʚʦʡè ʩʬʝʨʳ ʠ çʣʝʚʳʤè ʢʨʘʝʤ çʧʨʘʚʦʡè ʩʬʝʨʳ; 

211212 RRRRRRRRRc +-=-+=-+=                                    (10) 

ï ʤʝʞʜʫ çʧʨʘʚʳʤè ʢʨʘʝʤ çʣʝʚʦʡè ʩʬʝʨʳ ʠ çʧʨʘʚʳʤè ʢʨʘʝʤ çʧʨʘʚʦʡè ʩʬʝʨʳ; 

212112 RRRRRRRRRd --=--=--=                                     (11) 

ï ʤʝʞʜʫ çʧʨʘʚʳʤè ʢʨʘʝʤ çʣʝʚʦʡè ʩʬʝʨʳ ʠ çʣʝʚʳʤè ʢʨʘʝʤ çʧʨʘʚʦʡè ʩʬʝʨʳ; 

ʀʟ ʮʝʥʪʨʘ ʩʬʝʨʳ 2 ʧʨʦʚʝʜʸʤ ʚʝʢʪʦʨ R
C
ʚ ʮʝʥʪʨ ʩʬʝʨʳ 1, ʘ ʚʝʢʪʦʨ 2R

C
 ʚ ʪʦʯʢʫ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. ʊʦʛʜʘ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ (12) ʧʦʣʫʯʘʝʤ  
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qq
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ɼʣʷ ʬʫʥʢʮʠʠ ʧʦʜ ʟʥʘʢʦʤ ʠʥʪʝʛʨʘʣʘ I1 ʚ (6) ʝʩʪʝʩʪʚʝʥʥʘ ʟʘʤʝʥʘ ʧʝʨʝʤʝʥʥʦʡ 

1Rrx +a= ,                                                          (14) 

ʘ ʜʣʷ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ I2 ʚ (7) 

1Rry -a= ,                                                          (15) 

ʊʘʢ ʢʘʢ ʧʦʜ ʟʥʘʢʦʤ ʤʦʜʫʣʷ ʚ (14) ʥʘʭʦʜʠʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʸʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʪʦ )Rr(x 1+a=

. ʆʪʩʶʜʘ a= /dxdr . ʇʦʜʩʪʘʚʣʷʷ ʵʪʦ ʚ (13), ʧʦʣʫʯʠʤ,  

ʯʪʦ ʧʨʠ ʣʶʙʦʤ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʠ ʩʬʝʨ 
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ʇʦʜ ʟʥʘʢʦʤ ʤʦʜʫʣʷ ʚ (15) ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʢʘʞʜʦʡ ʩʠʪʫʘʮʠʠ. ɽʩʣʠ ʩʬʝʨʳ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʥʘʭʦʜʷʩʴ ʦʜʥʘ ʚʥʝ ʜʨʫʛʦʡ 

(ʨʠʩʫʥʦʢ 1), ʪʦ ʚʦ ʚʩʸʤ ʜʠʘʧʘʟʦʥʝ ʫʛʣʦʚ ɗ2 r>R1. ʇʦʵʪʦʤʫ (15) ʵʢʚʠʚʘʣʝʥʪʥʦ ʩʦʦʪʥʦʰʝʥʠʶ )Rr(y 1-a= . 

ʆʪʩʶʜʘ drdy a= . ʊʦʛʜʘ ʠʟ (13) ʩʣʝʜʫʝʪ 
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ʆʧʨʝʜʝʣʠʤ ʪʝʧʝʨʴ ʧʨʝʜʝʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ.  

ʇʨʠ   ɗ2=0    2RRr -=     b)RRR(x 12 a=+-a= ;      d)RRR(y 12 a=--a= , 
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ʘ ʧʨʠ ɗ2=ˊ    2RRr +=     a)RRR(x 12 a=++a= ;      c)RRR(y 12 a=-+a= . 

ʊʦʛʜʘ ʚ ʩʣʫʯʘʝ ʨʘʟʜʝʣʸʥʥʳʭ ʩʬʝʨ ʚʳʨʘʞʝʥʠʷ ʜʣʷ I1 ʠ I2 ʧʨʠʦʙʨʝʪʘʶʪ ʚʠʜ 
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==ñ                     (21) 

ɺ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ (21) ʣʝʛʢʦ ʫʙʝʜʠʪʴʩʷ ʧʫʪʸʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ (20) ʧʦ ʯʘʩʪʷʤ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ (21). ʀʟ ʩʚʦʡʩʪʚʘ ʥʝʯʸʪʥʦʩʪʠ ʠʥʪʝʛʨʘʣʘ ʦʰʠʙʦʢ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (21) ʩʣʝʜʫʝʪ, ʯʪʦ 

)x(F)x(F -=- . ʊʦ ʝʩʪʴ, F(x) ï ʥʝʯʸʪʥʘʷ ʬʫʥʢʮʠʷ. ʉ ʫʯʸʪʦʤ ʚʚʝʜʸʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʠʥʪʝʛʨʘʣʳ I1 ʠ I2 

ʧʨʠʥʠʤʘʶʪ ʚʠʜ )b(F)a(FI1 a-a= ; )d(F)c(FI2 a-a= . ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (5) ʵʥʝʨʛʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʨʘʟʤʳʪʳʭ ʩʬʝʨ ʚ ʧʦʣʦʞʝʥʠʠ, ʢʦʛʜʘ ʠʭ ʦʙʨʘʟʫʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʝʥʳ ʨʘʚʥʘ 

)d(F)c(F)b(F)a(FE 2S1S a+a-a-a=-                                                                  (22) 

ʇʝʨʝʩʝʢʘʶʱʠʝʩʷ ʩʬʝʨʳ 

ɽʩʣʠ ʠʤʝʝʪ ʤʝʩʪʦ ʧʝʨʝʩʝʯʝʥʠʝ ʩʬʝʨ (ʨʠʩʫʥʦʢ 2), ʪʦ ʦʙʣʘʩʪʴ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ɗ2 ʩʣʝʜʫʝʪ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʧʦʜʦʙʣʘʩʪʠ  I:  2020 q¢q¢    II:  p¢q¢q 220 , ʛʜʝ ɗ20 ï ʫʛʦʣ ʧʦʣʫʨʘʩʪʚʦʨʘ ʢʦʥʫʩʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʣʫʯʘʤʠ, 

ʧʨʦʚʝʜʸʥʥʳʤʠ ʠʟ ʮʝʥʪʨʘ ʩʬʝʨʳ 2 ʚ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩʬʝʨ. 

 
ʈʠʩʫʥʦʢ 2 ï ʇʝʨʝʩʝʯʝʥʠʝ ʩʬʝʨ çʠʟʚʥʝè 

ɺ ʦʙʣʘʩʪʠ I:   1Rr¢ ;  )rR(Rry 11 -a=-a= .     ʆʪʩʶʜʘ     

2

22

RR

dy

r

dsin

a
-=

qq
.  

ʇʨʠ ɗ2=0       2RRr -= ; b)RRR(x 12 a=+-a= ;  d)RRR(y 21 a=+-a= . 

ʇʨʠ ɗ2= ɗ20   1Rr= ;         111 R2)RR(x a=+a= ;     0)RR(y 11 =-a= . 

ʇʨʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʧʦ ʦʙʣʘʩʪʠ I: 

ñ
a

a

a-a==
1R2

b

1
I
1 )b(F)R2(Fdx)x(fI                                                      (23) 
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ñ
a

a=a+-=-=
0

d

I
2 )d(F)d(F)0(Fdy)y(fI                                        (24) 

ɺ ʦʙʣʘʩʪʠ II :  1Rr² ;  )Rr(Rry 11 -a=-a= .     ʆʪʩʶʜʘ   

2

22

RR

dy

r

dsin

a
=

qq
.  

ʇʨʠ ɗ2=ˊ     2RRr += ;   a)RRR(x 12 a=++a= ;    c)RRR(y 12 a=-+a= . ʇʨʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʧʦ ʦʙʣʘʩʪʠ II : 

ñ
a

a

a-a==
a

1R2

1
II
1 )R2(F)a(Fdx)x(fI                                                                      (25) 

ñ
a

a=-a==
c

0

II
2 )c(F)0(F)c(Fdy)y(fI                                                                    (26) 

ʈʝʟʫʣʴʪʘʪ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʚʩʝʡ ʦʙʣʘʩʪʠ ɗ2 ʦʪ 0 ʜʦ ˊ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʸʤ ʦʙʲʝʜʠʥʝʥʠʷ (23) ï (26) 

)d(F)c(F)b(F)a(F)]c(F)d(F[

)]R2(F)a(F)b(F)R2(F[)II()II(E 11
II
2

I
2

II
1

I
12S1S

a-a-a-a=a+a-

-a-a+a-a=+-+=-
(27) 

ʂʘʢ ʚʠʜʥʦ, ʚʳʨʘʞʝʥʠʝ (27) ʦʪʣʠʯʘʝʪʩʷ ʦʪ (22) ʟʥʘʢʦʤ ʧʝʨʝʜ F(Ŭd). ɺʳʨʘʞʝʥʠʝ, ʧʦʣʥʦʩʪʴʶ 

ʩʦʚʧʘʜʘʶʱʝʝ ʩ (27), ʧʦʣʫʯʘʝʪʩʷ ʠ ʚ ʩʣʫʯʘʝ ʧʝʨʝʩʝʯʝʥʠʷ ʩʬʝʨ çʠʟʥʫʪʨʠè ï ʢʦʛʜʘ ʮʝʥʪʨ ʭʦʪʷ ʙʳ ʦʜʥʦʡ ʠʟ ʩʬʝʨ 

ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʜʨʫʛʦʡ. 

ɺʟʘʠʤʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʩʬʝʨ 

 ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʪʨʝʪʴʶ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʦʜʥʘ ʩʬʝʨʘ ʧʦʣʥʦʩʪʴʶ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʜʨʫʛʦʡ. ʇʫʩʪʴ, 

ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, R1<R2, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ, ʥʘ ʨʠʩʫʥʢʝ 3. ʊʦʛʜʘ ʚʦ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ɗ2   r>R1, 

ʯʪʦ ʠʟʙʘʚʣʷʝʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʜʝʣʷʪʴ ʧʦʜʦʙʣʘʩʪʠ. ʇʦʵʪʦʤʫ )Rr(Rry 11 -a=-a= . ʆʪʩʶʜʘ ʠ ʠʟ 

(13)  

2

22

RR

dy

r

dsin

a
=

qq
.  

ʇʨʠ ɗ2=0  RRr 2-= ;   d)RRR(x 12 a=+-a= ;   b)RRR(y 12 a=--a= . 

ʇʨʠ ɗ2=ˊ  2RRr += ;   a)RRR(x 12 a=++a= ;   c)RRR(y 12 a=-+a= . 

ʊʦʛʜʘ     ñ
a

a

a-a==
a

d

1 )d(F)a(Fdx)x(fI                                                 (28) 

ñ
a

a

a-a==
c

b

2 )b(F)c(Fdy)y(fI                                            (29) 

ʇʦʜʩʪʘʚʣʷʷ ʵʪʦ ʚ (5), ʧʦʣʫʯʠʤ 

)d(F)c(F)b(F)a(FE 2S1S a-a-a+a=-
                                     (30) 

 
ʈʠʩʫʥʦʢ 3 ï ʉʬʝʨʘ 1 ʚʥʫʪʨʠ ʩʬʝʨʳ 2. 
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ʈʠʩʫʥʦʢ 4 ï ʉʬʝʨʘ 2 ʚʥʫʪʨʠ ʩʬʝʨʳ 1. 

 

ɽʩʣʠ ʞʝ, ʥʘʦʙʦʨʦʪ, ʧʝʨʚʘʷ ʩʬʝʨʘ ʧʦʛʣʦʱʘʝʪ ʚʪʦʨʫʶ (ʨʠʩʫʥʦʢ 4), ʪʦ ʧʨʠ ʣʶʙʳʭ ɗ2  r<R1. ɼʘʣʝʝ ʙʝʟ 

ʢʦʤʤʝʥʪʘʨʠʝʚ. )rR(Rry 11 -a=-a= ;  

2

22

RR

dy

r

dsin

a
-=

qq
. 

ʇʨʠ ɗ2=0    RRr 2-= ;   d)RRR(x 12 a=+-a= ;   b)RRR(y 21 a=+-a= . 

ʇʨʠ ɗ2=ˊ    2RRr += ;   a)RRR(x 12 a=++a= ;   c)RRR(y 21 a=--a= . 

ñ
a

a

a-a==
a

b

1 )d(F)a(Fdx)x(fI ;          ñ
a

a

a-a=-=
c

b

2 )c(F)b(Fdy)y(fI .    

)d(F)c(F)b(F)a(FE 2S1S a-a+a-a=-                                      (31) 

ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʚʳʨʘʞʝʥʠʷ (30) ʠ (31) ʨʘʟʣʠʯʘʶʪʩʷ ʟʥʘʢʦʤ ʧʨʠ F(Ŭb) ʠʣʠ F(Ŭc) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʛʦ, ʨʘʜʠʫʩ ʢʘʢʦʡ ʩʬʝʨʳ ʙʦʣʴʰʝ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʝʜʩʪʘʚʠʤ ʪʝʧʝʨʴ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʫʜʘʣʸʥʥʳʝ ʩʬʝʨʳ (ʨʠʩʫʥʦʢ 1.) ʩʙʣʠʞʘʶʪʩʷ ʜʦ ʠʭ ʚʟʘʠʤʥʦʛʦ 

ʧʦʛʣʦʱʝʥʠʷ. ɺ ʥʘʯʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʚʩʝ ʚʝʣʠʯʠʥʳ, ʩʪʦʷʱʠʝ ʧʦʜ ʟʥʘʢʦʤ ʤʦʜʫʣʝʡ ʚ (8) ï (11) ʧʦʣʦʞʠʪʝʣʴʥʳ. 

ɼʘʣʝʝ, ʧʨʠ ʢʘʞʜʦʤ ʢʘʩʘʥʠʠ ʩʬʝʨ ʥʘ ʠʭ ʦʩʠ ʦʜʥʘ ʠʟ ʵʪʠʭ ʚʝʣʠʯʠʥ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ, ʘ ʟʘʪʝʤ ʤʝʥʷʝʪ ʟʥʘʢ. 

ʉʥʘʯʘʣʘ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ d ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʟʥʘʢʘ ʧʝʨʝʜ F(Ŭd) , ʘ ʟʘʪʝʤ ʩ b ʠʣʠ c. ʇʨʠʥʠʤʘʷ 

ʚʦ ʚʥʠʤʘʥʠʝ ʥʝʯʸʪʥʦʩʪʴ ʬʫʥʢʮʠʠ F(x), ʠʤʝʝʪ ʩʤʳʩʣ ʩʤʝʥʫ ʟʥʘʢʘ ʧʝʨʝʜ F(Ŭd), F(Ŭb) ʠʣʠ F(Ŭc) ʟʘʤʝʥʠʪʴ ʩʤʝʥʦʡ 

ʟʥʘʢʘ ʘʨʛʫʤʝʥʪʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʤʦʜʫʣʝʡ ʚ ʚʳʨʘʞʝʥʠʷʭ ʜʣʷ a, b, c, d ʠ ʦʙʲʝʜʠʥʠʪʴ ʚʳʨʘʞʝʥʠʷ 

(22), (27), (30) ʠ (31) ʚ ʦʜʥʦ ʫʥʠʚʝʨʩʘʣʴʥʦʝ, ʩʦʚʧʘʜʘʶʱʝʝ ʧʦ ʚʠʜʫ ʩ (22) 

)d(F)c(F)b(F)a(FE 2S1S a+a-a-a=-                                       (32) 

ʛʜʝ ʬʦʨʤʘʣʴʥʦ ʧʦʜ a, b, c ʠ d ʪʝʧʝʨʴ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʥʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʢʨʘʷʤʠ ʩʬʝʨ, ʘ ʟʥʘʯʝʥʠʷ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ, ʩʪʦʷʱʠʭ ʧʦʜ ʟʥʘʢʦʤ ʤʦʜʫʣʝʡ ʚ (8) ï (11): 

21 RRRa ++= ;     21 RRRb -+= ;    21 RRRc +-= ;    21 RRRd --= ;    (33) 

ʗʚʥʳʡ ʚʠʜ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʨʘʟʤʳʪʳʭ ʩʬʝʨ ʧʦʣʫʯʘʝʪʩʷ ʧʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ 

ʚ (32) ʷʚʥʦʛʦ ʚʠʜʘ F(x) ʠʟ (21) 
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)]dexp(
d

)cexp(
c

)bexp(
b

)aexp(
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)d(erf)
2

1
d()c(erf)

2

1
c(

)b(erf)
2

1
b()a(erf)

2

1
a[(

RRR8

qq
E

22222222

2222

2222

21
2

21
2S1S

a-
p

a
+a-

p

a
-a-

p

a
-a-

p

a
+

+aÖ+a+aÖ+a-

-aÖ+a-aÖ+a
a

=-

      (34) 

ʂʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, (34) ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʩʪʘʥʦʚʢʠ ʩʬʝʨ. ʆʧʠʨʘʷʩʴ ʥʘ (34) ʣʝʛʢʦ 

ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ RŸ Ð ʠʤʝʝʪ ʤʝʩʪʦ ʦʞʠʜʘʝʤʳʡ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ R/qqE 212S1S - . ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, (34) ʟʘʥʠʤʘʝʪ ʩʚʦʸ ʟʘʢʦʥʥʦʝ ʤʝʩʪʦ ʚ ʪʨʝʪʴʝʡ ʢʣʝʪʢʝ ʪʘʙʣʠʮʳ ʪʦʯʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ 

ʜʚʫʮʝʥʪʨʦʚʳʭ ʠʥʪʝʛʨʘʣʦʚ. 
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ʂɺɸɼʈɸʊʀʏʅʓɽ ɼʀʌʌɽʈɽʅʎʀɸʃʓ ʀ ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʆʉʆɹʓʍ ʊʆʏɽʂ 

ɻɸʈʄʆʅʀʏɽʉʂʀʍ ʆʊʆɹʈɸɾɽʅʀʁ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʩʦʙʳʭ ʪʦʯʝʢ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʦʪʦʙʨʘʞʝʥʠʡ, ʜʘʝʪʩʷ 

ʢʨʘʪʢʠʡ ʦʙʟʦʨ, ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʝʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʘʢ ʘʚʪʦʨʦʤ ʩʪʘʪʴʠ, ʪʘʢ ʠ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ. ʇʨʠʚʦʜʠʪʩʷ 

ʧʨʠʤʝʨ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʟʚʝʩʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʦʪʦʙʨʘʞʝʥʠʡ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ ʫʩʪʦʡʯʠʚʳʤʠ, ʝʩʪʴ 

ʦʪʢʨʳʪʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɻʘʨʤʦʥʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ, ʥʫʣʝʚʘʷ ʣʠʥʠʷ ʷʢʦʙʠʘʥʘ, ʦʙʱʘʷ ʩʢʣʘʜʢʘ ʦʪʦʙʨʘʞʝʥʠʷ, ʦʨʪʦʛʦʥʘʣʴʥʘʷ 

ʪʨʘʝʢʪʦʨʠʷ, -¤C ʫʩʪʦʡʯʠʚʦʝ ʦʪʦʙʨʘʞʝʥʠʝ, ʦʩʦʙʘʷ ʪʦʯʢʘ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ, 

 ʪʦʯʢʘ ʩʢʣʘʜʢʠ, ʪʦʯʢʘ ʩʙʦʨʢʠ. 

 

ɿʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʩʦʙʳʭ ʪʦʯʝʢ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʦʪʦʙʨʘʞʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ ʨʘʙʦʪʘʭ [13, ʩ. 

201 ï 208; 17, ʩ. 135 ï 153; 19, ʩ. 1329 ï 1344]. ɺ [2, ʩ. 43; 3, ʩ. 45 ï 48; 4, ʩ. 22 ï 35; 5, ʩ. 47 ï 52; 9, ʩ. 48 ï 60] 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʦʪʦʙʨʘʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʚʦʡʩʪʚʘʭ 
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ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʛʦʣʦʤʦʨʬʥʳʭ ʢʚʘʜʨʘʪʠʯʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʍʦʧʬʘ 
2dzfj . ɺ ʥʠʭ ʛʦʚʦʨʠʪʩʷ ʦ ʨʦʣʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʍʦʧʬʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʦʙʳʭ ʪʦʯʝʢ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʦʪʦʙʨʘʞʝʥʠʡ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʧʠʩʘʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʦʙʨʘʞʝʥʠʡ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʟʘʠʤʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʜʚʫʭ ʩʠʩʪʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ï 

ʦʙʱʠʭ ʩʢʣʘʜʦʢ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʛʦʣʦʤʦʨʬʥʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʘ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ ʥʠʤ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʧʦʣʥʷʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ɸ. ʃʠʟʘʡʢʘ [17, ʩ. 

135 ï 153]. ʀʜʝʷ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʚʘʜʨʘʪʠʯʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʪʘʢʞʝ ʧʦʣʫʯʠʣʘ ʧʨʠʤʝʥʝʥʠʝ ʚ ʜʨʫʛʠʭ 

ʨʘʙʦʪʘʭ ʘʚʪʦʨʘ [10, ʩ. 44 ï 53; 11, ʩ. 50 ï 58; 12, ʩ. 47 ï 48; 15, c. 240 ï 241; 16, c. 580 ï 585]. 

ʆʩʦʙʦʡ ʪʦʯʢʦʡ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʪʦʯʢʘ, ʚ ʣʶʙʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʢʦʪʦʨʦʡ 

ʦʪʦʙʨʘʞʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʙʠʝʢʪʠʚʥʳʤ. ʅʝʦʙʭʦʜʠʤʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʥʘʣʠʯʠʷ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʪʦʯʢʝ 

0z  ʫ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ f  ʷʚʣʷʝʪʩʷ ʦʙʨʘʱʝʥʠʝ ʝʛʦ ʷʢʦʙʠʘʥʘ 
22

zzf ffJ -=  ʚ ʥʫʣʴ ʚ ʪʦʯʢʝ 

0z . ɻʘʨʤʦʥʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ f  ʥʘʟʳʚʘʝʪʩʷ ʚʳʨʦʞʜʝʥʥʳʤ,  ʝʩʣʠ ʝʛʦ ʷʢʦʙʠʘʥ ʪʦʞʜʝʩʪʚʝʥʥʦ ʨʘʚʝʥ ʥʫʣʶ. 

ɺʳʨʦʞʜʝʥʥʳʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʣʷ ʥʘʩ ʠʥʪʝʨʝʩ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʢʨʝʩʪʥʦʩʪʴ 

ʦʩʦʙʦʡ ʪʦʯʢʠ ʦʪʦʙʨʘʞʘʶʪ ʥʘ ʧʨʷʤʫʶ, ʩʝʛʤʝʥʪ ʠʣʠ ʪʦʯʢʫ ʠ, ʪʝʤ ʩʘʤʳʤ, ʫʩʪʨʦʝʥʳ ʧʨʦʩʪʦ. ʅʠʞʝ ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʠʰʴ ʥʝʚʳʨʦʞʜʝʥʥʳʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʦʪʦʙʨʘʞʝʥʠʷ. 

ʃʦʢʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʛʦʣʦʤʦʨʬʥʳʭ  ʬʫʥʢʮʠʡ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʪʝʧʝʥʠ 
nzw=  ʩ 

ʥʘʪʫʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ n  (ʩʤ., ʥʘʧʨʠʤʝʨ, [6, ʩ. 28; 7, ʩ. 18; 8, ʩ. 10]). ɺ [2ï5; 9] ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ, ʯʪʦ 

ʣʦʢʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʥʫʣʷʭ ʝʛʦ ʷʢʦʙʠʘʥʘ ʪʘʢʞʝ ʩʭʦʜʥʦ ʩ 

ʧʦʚʝʜʝʥʠʝʤ ʦʪʦʙʨʘʞʝʥʠʷ 
nzw=  ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ. ʆʩʥʦʚʥʫʶ ʪʨʫʜʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʚʝʜʝʥʠʷ ʥʝʚʳʨʦʞʜʝʥʥʦʛʦ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʥʝʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʥʫʣʷ ʝʛʦ 

ʷʢʦʙʠʘʥʘ. ɺ ʨʘʙʦʪʝ ɸ. ʃʠʟʘʡʢʘ [17, ʩ. 135 ï 153] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʣʦʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʪʘʢʠʭ ʦʪʦʙʨʘʞʝʥʠʡ ʪʘʢʞʝ 

ʦʧʠʩʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʪʦʙʨʘʞʝʥʠʡ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʠʜʘ. 

ʅʝ ʚʳʨʦʞʜʘʶʱʠʝʩʷ ʚ ʪʦʯʢʠ ʥʫʣʝʚʳʝ ʣʠʥʠʠ ʷʢʦʙʠʘʥʘ fJ  ʥʝʚʳʨʦʞʜʝʥʥʦʛʦ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ f  ʷʚʣʷʶʪʩʷ  ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʢʨʠʚʳʤʠ, ʢʦʪʦʨʳʝ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʠʭ ʦʙʱʠʤʠ ʩʢʣʘʜʢʘʤʠ. 

ʆʨʪʦʛʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʛʦʣʦʤʦʨʬʥʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʘ 22 dzffdz
zzf =j , 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ f , ʥʘʟʳʚʘʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʢʨʠʚʘʷ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʥʝʨʘʚʝʥʩʪʚʦ 02<dzfj . 

ɺ ʪʝʦʨʠʠ ʢʘʪʘʩʪʨʦʬ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʪʦʡʯʠʚʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʝʚʢʣʠʜʦʚʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ [1, ʩ. 84 ï 98; 14, ʩ. 44 ï 53]. ɺ ʩʣʫʯʘʝ ʫʩʪʦʡʯʠʚʳʭ ʥʝʚʳʨʦʞʜʝʥʥʳʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʦʪʦʙʨʘʞʝʥʠʡ 

ʯʝʨʝʟ ʦʩʦʙʫʶ ʪʦʯʢʫ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʭʦʜʠʪ ʨʦʚʥʦ ʦʜʥʘ ʦʨʪʦʛʦʥʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʠ ʦʜʥʘ ʥʫʣʝʚʘʷ ʣʠʥʠʷ 

ʷʢʦʙʠʘʥʘ (ʦʪʩʳʣʘʷ ʢ [1] ʠ [14], ʜʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʠʤʝʤ ʟʘ ʦʧʨʝʜʝʣʷʶʱʝʝ ʩʚʦʡʩʪʚʦ ʪʘʢʠʭ 

ʦʪʦʙʨʘʞʝʥʠʡ). ɺ [2ï5; 9] ʜʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʦʩʦʙʘʷ ʪʦʯʢʘ 

ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʩʢʣʘʜʢʠ (ʧʨʦʩʪʦʡ ʪʦʯʢʦʡ ʩʙʦʨʢʠ) ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʨʪʦʛʦʥʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʠ 

ʦʙʱʘʷ ʩʢʣʘʜʢʘ ʧʝʨʝʩʝʢʘʶʪʩʷ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʩʘʶʪʩʷ) ʚ ʵʪʦʡ ʪʦʯʢʝ. ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨ 

ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʳʭ (ʪ.ʝ. ʥʝ 

ʷʚʣʷʶʱʠʭʩʷ ʫʩʪʦʡʯʠʚʳʤʠ) ʦʪʦʙʨʘʞʝʥʠʡ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʥʝʚʝʨʥʦ. 

ɼʣʷ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ()
232 zizzzf -+=  ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʷʚʣʷʝʪʩʷ ʥʝʠʟʦʣʠʨʦʚʘʥʥʳʤ 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʠʚʝʜʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 
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ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɸʥʘʣʠʟ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʙʲʝʢʪ, ʦʭʨʘʥʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʪʦʜ. 
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ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʚ ʨʘʙʦʯʝʤ ʧʨʦʝʢʪʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʩʨʝʜʩʪʚʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʦʚʦʜʠʪʩʷ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʦʭʨʘʥʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʘʞʥʦʩʪʠ/ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʛʦ 

ʠ/ʠʣʠ ʜʦʧʫʩʪʠʤʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. ɼʣʷ ʦʙʲʝʢʪʦʚ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʨʘʥʳ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʫʢʨʝʧʣʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʘ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʜʦʣʞʝʥ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʥʘʯʠʤʦʩʪʠ ʦʙʲʝʢʪʘ, ʚʳʨʘʞʘʝʤʦʡ ʯʝʨʝʟ ʝʛʦ ʢʘʪʝʛʦʨʠʶ, ʚ ʵʪʦʤ ʩʦʩʪʦʠʪ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʊʉɹ. ʉʦʩʪʦʷʥʠʝ ʊʉɹ ʦʮʝʥʠʚʘʝʪʩʷ ʵʢʩʧʝʨʪʥʳʤ ʧʫʪʝʤ. ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ - 

ʩʨʝʜʩʪʚʦ ʧʝʨʝʨʘʙʦʪʢʠ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʫʞʜʝʥʠʷ ʵʢʩʧʝʨʪʦʚ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ [1, c.185]. 

ʃʦʛʠʢʦ-ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʝʪʦʜʳ 

ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʨʠʩʢʘ ʢʘʢ ʤʝʨʳ ʦʧʘʩʥʦʩʪʠ. ʆʥʠ ʜʘʚʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʘʥʘʣʠʟʘ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ. ɺ ʦʩʥʦʚʝ ʠʭ ʣʝʞʘʪ ʜʚʘ ʧʦʥʷʪʠʷ: ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʠ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ. ʉʪʝʧʝʥʴ ʨʠʩʢʘ ʂʨʠʩʢ(ʫ) - 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʚʳʧʦʣʥʝʥʠʷ ʉʂɹ ʩʚʦʝʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. ʆʙʨʘʪʥʘʷ ʚʝʣʠʯʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ 

ʟʘʱʠʱʝʥʥʦʩʪʠ [2, c.108].:  

ʂʟʘ(ɦʫ)=1-ʂʨʠʩʢ(ʫ)                                                               (1) 

ʆʮʝʥʢʘ ʟʘʱʠʱʝʥʥʦʩʪʠ - ʧʨʦʮʝʜʫʨʘ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʂʨʠʩʢ, ʂʟʘʱ ʜʣʷ ʣʶʜʝʡ ʠ ʠʤʫʱʝʩʪʚʘ ʥʘ 

ʦʭʨʘʥʷʝʤʦʤ ʦʙʲʝʢʪʝ. ʉʦʩʪʘʚʣʷʝʪʩʷ ʩʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʦʩʪʠ (ʛʨʘʬ ʚʠʜʘ çʜʝʨʝʚʦè), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ʩʦʙʦʡ ʣʦʛʠʢʦ- ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʂɹ. ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʣʦʛʠʢʦ- ʚʝʨʦʷʪʥʦʩʪʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʘʭʦʜʠʪʩʷ ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ ʈ, ʧʨʠ ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʦʧʘʩʥʦʩʪʠ 

ʨʘʚʥʦ 1 (ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʘʩʪʫʧʣʝʥʠʝ ʦʧʘʩʥʦʛʦ ʩʦʙʳʪʠʷ), ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʨʠʩʢʘ, ʧʨʠʩʫʪʩʪʚʫʶʱʝʛʦ ʚ 



ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ çʉʀʄɺʆʃ ʅɸʋʂʀè             ˉ3/2016             ISSN 2410-700ʍ 

 
22 

 

ʩʠʩʪʝʤʝ: ʂʨʠʩʢ(ʫ). ʊʨʫʜʥʦʩʪʴ ʟʜʝʩʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʈʘʟʣʠʯʘʶʪ 

ʦʙʲʝʢʪʠʚʥʳʝ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ. ʆʙʲʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʦʭʨʘʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʂʘʯʝʩʪʚʝʥʥʦ ʠʥʫʶ (ʩʫʙʲʝʢʪʠʚʥʫʶ) ʧʨʠʨʦʜʫ 

ʠʤʝʶʪ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʫʷʟʚʠʤʦʩʪʠ, ʦʪʨʘʞʘʶʱʠʝ ʠʥʪʫʠʪʠʚʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʝ 

ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ. 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʦ ʩʣʫʯʘʡʥʦʩʪʠ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʠʩʪʝʤʝ çʦʭʨʘʥʘ- ʥʘʨʫʰʠʪʝʣʴè. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʟʜʝʩʴ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʨʝʩʝʯʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘʨʫʰʠʪʝʣʷ [3, c. 65.]: 

ὖ̐̑̆̒ὖ̏ ̂Ͻ̎ὖ̎ ̆̊̓ ̑                         (2) 

 

ʛʜʝ: ʈʦ6ʥ - ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʨʫʰʠʪʝʣʷ; 

ʈ ʥʝʡʪʨ - ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʥʘʨʫʰʠʪʝʣʷ. 

ʂʘʢ ʦʮʝʥʠʪʴ ʵʪʠ ʚʝʨʦʷʪʥʦʩʪʠ? ʆʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ð ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʂʘʞʜʘʷ ʢʦʥʬʣʠʢʪʥʘʷ 

ʩʠʪʫʘʮʠʷ ʚ ʉʂɹ ʧʨʦʩʯʠʪʳʚʘʝʪʩʷ ʤʥʦʛʦ ʨʘʟ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʠʨʘʝʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ʟʘʭʚʘʪʦʚ ʥʘʨʫʰʠʪʝʣʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʉʂɹ ʦʮʝʥʠʚʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʟʘʭʚʘʪʦʚ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʠʩʧʳʪʘʥʠʡ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʧʳʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʟʘʜʘʥʥʦʡ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʫʶ ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʦʚ 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʨʫʢʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʜʘʶʪʩʷ ʯʝʪʢʠʝ ʠ 

ʷʩʥʳʝ ʢʨʠʪʝʨʠʠ ʪʦʛʦ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥ ʦʙʲʝʢʪ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʭʨʘʥʳ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ð 

ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ çʣʠʥʝʡʥʘʷ ʩʚʝʨʪʢʘè ʚʠʜʘ [4, c.46]: 

ᾀ ВὯϽώ                                                       (3) 

 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʧʝʨʘʮʠʷ ʦʩʨʝʜʥʝʥʠʷ ʠʤʝʝʪ ʩʤʳʩʣ, ʝʩʣʠ ʯʘʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʜʥʦʪʠʧʥʳ, ʪʦ 

ʝʩʪʴ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ çʬʠʟʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫè. ɽʩʣʠ ʵʪʦ ʥʝ ʪʘʢ, ʪʘʢʦʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʠʤʝʝʪ 

ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ. 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʡ ʢʨʠʪʝʨʠʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʚʝʨʦʷʪʥʦʩʪʴ). ʅʝʜʦʩʪʘʪʦʢ - ʪʨʫʜʥʦʩʪʴ ʝʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ. ʇʫʩʪʴ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʦ ʟʥʘʯʝʥʠʝ ʈʧʨʝʩ
 = 0,9. ʅʝʷʩʥʦ, ʤʥʦʛʦ ʵʪʦ ʠʣʠ ʤʘʣʦ, ʜʦʩʪʘʪʦʯʝʥ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ 

ʦʙʲʝʢʪʘ ʠʣʠ ʥʝʪ? 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʦʛʠʢʦ-ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʉʂɹ ʪʦʞʝ 

ʧʦʣʫʯʘʝʪʩʷ ʯʠʩʣʦ ʂʨʠʩʢ(ʫ). ʅʦ ʩʤʳʩʣ ʟʜʝʩʴ ʥʝ ʚ ʮʠʬʨʝ, ʘ ʚ ʪʦʤ, ʯʪʦ ʣʦʛʠʢʦ-ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʂɹ, ʦʧʨʝʜʝʣʠʪʴ çʫʷʟʚʠʤʳʝ ʤʝʩʪʘè ʩʠʩʪʝʤʳ ʠ 

ʦʮʝʥʠʪʴ çʚʢʣʘʜè ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʨʘʥʞʠʨʫʷ ʠʭ ʧʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʥʝʜʦʩʪʘʪʢʦʚ ʟʜʝʩʴ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ ʣʦʛʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠ ʘʥʘʣʠʟʝ ʩʣʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ (ʧʝʨʝʭʦʜ ʦʪ ʬʫʥʢʮʠʠ 

ʦʧʘʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ), ʘ ʪʘʢʞʝ ʨʘʟʥʦʨʦʜʥʦʩʪʴ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʦʙʲʝʢʪʠʚʥʳʭ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʪʴ; ʩʫʙʲʝʢʪʠʚʥʳʭ, ʦʪʨʘʞʘʶʱʠʭ çʦʞʠʜʘʥʠʷ ʫʛʨʦʟʳè).  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʮʝʣʴʶ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʫʧʦʤʷʥʫʪʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʢʘʞʜʦʛʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ 

ʤʝʪʦʜʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʣʞʝʥ 

ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʧʨʠʚʝʜʝʥʥʳʝ. 
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ʕʊɸʇʓ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʏʈɽɿɺʓʏɸʁʅʓʍ ʉʀʊʋɸʎʀʁ 

 

ɸʥʥʦʪʘʮʠʷ 

ɼʣʷ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʚʩʝ ʰʠʨʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʵʪʘʧʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɸʥʘʣʠʟ, ʘʚʘʨʠʷ, ʵʢʩʧʝʨʪ, ʤʦʜʝʣʴ, ʤʝʪʦʜ, ʯʨʝʟʚʳʯʘʡʥʘʷ ʩʠʪʫʘʮʠʷ. 

 

ʍʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʪʘʢʠʝ ʢʘʢ ʚʥʝʟʘʧʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʙʳʩʪʨʦʪʘ 

ʨʘʟʚʠʪʠʷ, ʥʝʧʦʣʥʦʪʘ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʮʝʧʥʦʡ ʭʘʨʘʢʪʝʨ 

ʧʦʩʣʝʜʩʪʚʠʡ ʟʘʪʨʫʜʥʷʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʠʭ ʠʟʫʯʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ [1, ʩ. 125]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ɺʋɿʘʭ ʚʩʝ ʰʠʨʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʝʜʠʥʩʪʚʝʥʥʦ ʜʦʧʫʩʪʠʤʳʤ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʵʢʩʧʝʨʪʠʟʝ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʪʝʭʥʦʛʝʥʥʳʭ ʷʚʣʝʥʠʡ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ (ʏʉ) ʥʘʟʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʩʦʦʪʥʦʰʝʥʠʡ, ʫʨʘʚʥʝʥʠʡ, 

ʥʝʨʘʚʝʥʩʪʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʦʪʦʙʨʘʞʘʶʪ, ʚʦʩʧʨʦʠʟʚʦʜʷʪ 

ʠʣʠ ʠʤʠʪʠʨʫʶʪ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʚʦʡʩʪʚʘ ʨʝʘʣʴʥʳʭ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ ʧʦʩʣʝʜʩʪʚʠʡ [2, ʩ. 49]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʠʧʦʤ ʤʦʜʝʣʠʨʫʝʤʦʡ ʏʉ. ɺʩʝ ʏʉ, 

ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʳ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ (ɺʋɿ), ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʨʠʨʦʜʥʳʝ, ʪʝʭʥʦʛʝʥʥʳʝ ʠ ʩʦʮʠʘʣʴʥʦ-

ʧʦʣʠʪʠʯʝʩʢʠʝ [3, ʩ.213]. 

ʂ ʧʨʠʨʦʜʥʳʤ ʏʉ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ, ʢʘʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʦʚ, 

ʮʫʥʘʤʠ, ʥʘʚʦʜʥʝʥʠʷ, ʫʨʘʛʘʥʳ, ʣʘʚʠʥʳ, ʦʧʦʣʟʥʠ, ʟʘʩʫʭʠ, ʣʝʩʥʳʝ ʧʦʞʘʨʳ ʠ ʜʨ. 

ʊʝʭʥʦʛʝʥʥʳʝ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ) ʏʉ ʩʚʷʟʘʥʳ ʩ ʘʚʘʨʠʷʤʠ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, 

ʘ ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʘʪʘʩʪʨʦʬʳ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚʟʨʳʚʘʤʠ, ʧʦʞʘʨʘʤʠ, ʭʠʤʠʯʝʩʢʠʤ ʠ 

ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʟʘʨʘʞʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʡ. 

ʂ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʤ ʏʉ ʦʪʥʦʩʷʪʩʷ ʚʦʡʥʳ, ʧʦʛʨʘʥʠʯʥʳʝ ʢʦʥʬʣʠʢʪʳ, ʪʝʨʨʦʨʠʟʤ, ʜʠʚʝʨʩʠʠ, 

ʩʘʙʦʪʘʞ [4, c.108]. 

ʂ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʤ ʠ ʧʨʠʨʦʜʥʦ-ʩʦʮʠʘʣʴʥʳʤ ʏʉ ʦʪʥʦʩʷʪʩʷ ʧʨʦʩʘʜʢʠ ʛʨʫʥʪʦʚ, 

ʵʧʠʜʝʤʠʠ, ʵʧʠʟʦʦʪʠʠ (ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ), ʵʧʠʬʠʪʦʪʠʠ (ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ  
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ) ʠ ʜʨ. 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʏʉ ʤʦʛʫʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɿʘʤʝʥʘ ʨʝʘʣʴʥʦʡ ʏʉ ʝʝ ʚʦʦʙʨʘʞʘʝʤʳʤ ʚʠʨʪʫʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʝʟʙʦʣʝʟʥʝʥʥʦ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʪʴ ʚʩʝ ʤʳʩʣʠʤʳʝ ʩʮʝʥʘʨʠʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʏʉ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʝʝ ʧʦʩʣʝʜʩʪʚʠʷ [5, c.71]. 

ʉʦʟʜʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʏʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʅʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʏʉ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʦ ʥʝʡ ʟʥʘʥʠʡ, ʨʝʟʫʣʴʪʘʪʦʚ 

ʥʘʪʫʨʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʩʭʦʜʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʦʥʩʫʣʴʪʘʮʠʡ ʩ ʵʢʩʧʝʨʪʘʤʠ, ʠʟʫʯʝʥʠʷ ʩʧʨʘʚʦʯʥʦʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ [6, c.65]. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʩ ʫʢʘʟʘʥʠʝʤ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʠʩʢʦʤʳʭ ʚʝʣʠʯʠʥ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʘʷ ʩʭʝʤʘ ʏʉ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. 

ɼʣʷ ʵʪʦʛʦ ʚʩʶ ʠʤʝʶʱʫʶʩʷ ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʟʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʥʦʰʝʥʠʡ, ʥʝʨʘʚʝʥʩʪʚ, 

ʫʨʘʚʥʝʥʠʡ, ʘʣʛʦʨʠʪʤʦʚ. ʋʨʘʚʥʝʥʠʷ, ʚʭʦʜʷʱʠʝ ʚ ʤʦʜʝʣʴ, ʜʦʧʦʣʥʷʶʪʩʷ ʥʘʯʘʣʴʥʳʤʠ ʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, 

ʘ ʪʘʢʞʝ ʥʝʨʘʚʝʥʩʪʚʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ. 

ʅʘ ʯʝʪʚʝʨʪʦʤ ʵʪʘʧʝ, ʠʩʩʣʝʜʫʝʪʩʷ ʩʘʤʘ ʤʦʜʝʣʴ. ʇʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʭ ʨʘʩʯʝʪʦʚ 

ʠʟʫʯʘʶʪʩʷ ʩʚʦʡʩʪʚʘ ʤʦʜʝʣʠ ʠ ʝʝ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʤʦʜʝʣʴ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʦʧʠʩʘʥʠʶ ʨʝʘʣʴʥʳʭ ʏʉ. ʇʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʠʤʝʶʱʠʤʠʩʷ ʦʧʳʪʥʳʤʠ ʜʘʥʥʳʤʠ ʚʳʧʦʣʥʷʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠʣʠ 

ʫʪʦʯʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ, ʝʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʦʪʣʘʜʢʘ ʠ ʧʨʦʚʝʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʦʜʝʣʠ, ʪ.ʝ. ʝʝ ʜʦʩʪʘʪʦʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʘʣʴʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʘ, 

ʥʘʯʠʥʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʏʉ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

[7, c.64]. 

ʉʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʏʉ ʚ ɺʋɿʝ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʏʉ 

ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʝʝ ʘʜʝʢʚʘʪʥʦʩʪʠ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʏʉ ʚ ɺʋɿʝ 

 ʈʝʘʣʴʥʘʷ ʯʨʝʟʚʳʯʘʡʥʘʷ ʩʠʪʫʘʮʠʷ 

ʀʟʫʯʝʥʠʝ ʧʦʜʦʙʥʳʭ 

ʩʠʪʫʘʮʠʡ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ 

ʅʘʪʫʨʥʳʝ 

ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʀʟʫʯʝʥʠʝ 

ʩʧʨʘʚʦʯʥʦʡ ʠ 

ʩʧʝʮʠʘʣʴʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ 

ʕʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ 

ʉʦʜʝʨʞʘʪʝʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ 

ʦʧʠʩʘʥʠʷ 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʤʦʜʝʣʠ 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʠ 

ʧʨʦʚʝʨʢʘ ʝʝ ʘʜʝʢʚʘʪʥʦʩʪʠ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʦʙʣʘʩʪʠ W ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ 4E  ʟʘʜʘʥʦ ʩʝʤʝʡʩʪʚʦ ʛʣʘʜʢʠʭ ʣʠʥʠʡ ʪʘʢ, ʯʪʦ ʯʝʨʝʟ ʢʘʞʜʫʶ 

ʪʦʯʢʫ WÍC  ʧʨʦʭʦʜʠʪ ʦʜʥʘ ʣʠʥʠʷ ʟʘʜʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ. ʇʦʜʚʠʞʥʦʡ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʡ ʨʝʧʝʨ ieX
C

,(=Á

) (i,j,k=1,2,3,4) ʚ ʦʙʣʘʩʪʠ W ʚʳʙʨʘʥ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʙʳʣ ʨʝʧʝʨʦʤ ʌʨʝʥʝ ʜʣʷ ʣʠʥʠʠ 
1w  ʟʘʜʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ. 

ʀʥʪʝʛʨʘʣʴʥʳʝ ʣʠʥʠʠ 
iwʚʝʢʪʦʨʥʳʭ ʧʦʣʝʡ ie

C
 ʦʧʨʝʜʝʣʷʶʪ ʩʝʪʴ ʌʨʝʥʝ. ʅʘ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʣʠʥʠʠ 

4w  ʩʝʪʠ 

ʌʨʝʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʯʢʘ ),( 4
3

4 eXF
C

Í . ʂʦʛʜʘ ʪʦʯʢʘ X  ʩʤʝɦʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ W, ʪʦʯʢʘ 
3
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 ʆʙʨʘʪʥʦ, ʝʩʣʠ ʠʤʝʝʪ ʤʝʩʪʦ (11), ʪʦ )(,, 234

3
4XF DÍgg

CC
. 

 ɺʳʷʩʥʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʨʘʚʝʥʩʪʚʘ (11). ʈʘʩʩʤʦʪʨʠʤ ʚʝʢʪʦʨʳ 
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ʛʜʝ  id  - ʩʠʤʚʦʣ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ie
C
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 ʆʧʨʝʜʝʣʠʤ ʪʘʢʦʡ ʚʝʢʪʦʨ p
C

: 

 414431432142 eeeeeep
CCCCCCCCCC

)()()( L+L+L= .                    (13) 

ʅʘʡʜʝʤ: 
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4
144

3
143

2
142 eeep gggg )()()(

CCCCCCCC
L+L+L= . 

ʋʯʠʪʳʚʘʷ (12) ʦʪʩʶʜʘ ʠʤʝʝʤ: 

4
44
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2
42p gggg L+L+L=

CCCCC
. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʨʘʚʝʥʩʪʚʘ (11) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʝʢʪʦʨʳ p
C

 ʠ g
C

 

ʦʨʪʦʛʦʥʘʣʴʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʢʘʟʘʥʘ 

ʊʝʦʨʝʤʘ 1. ʃʠʥʠʷ )(234DÍg  ʷʚʣʷʝʪʩʷ ʢʚʘʟʠʜʚʦʡʥʦʡ ʣʠʥʠʝʡ  ʧʘʨʳ ),( )(234
3

4f D  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʚʝʢʪʦʨʳ p
C

 ʠ g
C

 ʦʨʪʦʛʦʥʘʣʴʥʳ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʣʠʥʠʶ a, ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʪʨʝʭʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ )(234D . ɽʸ ʢʘʩʘʪʝʣʴʥʳʡ 

ʚʝʢʪʦʨ ʠʤʝʝʪ ʚʠʜ: 
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4f . ʆʥ ʠʤʝʝʪ ʚʠʜ: 
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ʋʯʠʪʳʚʘʷ ʬʦʨʤʫʣ (10) ʦʪʩʶʜʘ ʧʦʣʫʯʠʤ: 
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ʆʙʨʘʪʥʦ, ʝʩʣʠ ʠʤʝʝʪ ʤʝʩʪʦ (14), ʪʦ ʣʠʥʠʷ )(123DÍa  ʷʚʣʷʝʪʩʷ ʢʚʘʟʠʜʚʦʡʥʦʡ ʣʠʥʠʝʡ ʧʘʨʳ 

),( )(123
3

4f D . 

ʅʘʡʜʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʨʘʚʝʥʩʪʚʘ (14): 

1334
3
4331324

3
4321314

3
431 kdeBkdeBkdeB

CCCCCC
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ʛʜʝ 13k
C

 - ʚʝʢʪʦʨ ʧʝʨʚʦʡ ʢʨʠʚʠʟʥʳ ʣʠʥʠʠ 
3w  ʮʠʢʣʠʯʝʩʢʦʡ ʩʝʪʠ ʌʨʝʥʝ 4S

~
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 ʆʧʨʝʜʝʣʠʤ ʚʝʢʪʦʨ S
C

 ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

3133e2132e1131e ekdnpekdnpekdnpS
444

CCCCCCC
CCC )()()( ++= . 

ʊʦʛʜʘ ʠʤʝʝʤ: 

)( 33
433
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432
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431 BBBs aaaa ++-=

CC
. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʨʘʚʝʥʩʪʚʘ (14) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʝʢʪʦʨʳ a
C

 ʠ s
C

 

ʦʨʪʦʛʦʥʘʣʴʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʧʨʘʚʝʜʣʠʚʘ. 

ʊʝʦʨʝʤʘ 2. ʃʠʥʠʷ a
C
,  ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʪʨʝʭʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ )(123D , ʷʚʣʷʝʪʩʷ ʢʚʘʟʠʜʚʦʡʥʦʡ  

ʣʠʥʠʝʡ  ʧʘʨʳ ),( )(123
3

4f D  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ (14) (ʪ.ʝ. s
CC
^a ).  
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ɸʥʘʣʦʛʠʯʥʦ ʜʦʢʘʟʳʚʘʝʪʩʷ 

ʊʝʦʨʝʤʘ 3. ʘ) ʃʠʥʠʷ m, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʪʨʝʭʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ )(124D , ʷʚʣʷʝʪʩʷ ʢʚʘʟʠʜʚʦʡʥʦʡ 

ʣʠʥʠʝʡ ʧʘʨʳ ),( )(124
3

4f D  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʢʦʦʨʜʠʥʘʪʳ 
21 mm , ʝʸ ʢʘʩʘʪʝʣʴʥʦʛʦ ʚʝʢʪʦʨʘ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʶ:  
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2w  ʩʝʪʠ 4S
~
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31

3
41 L=L-  - ʪʨʝʪʴʷ 

ʢʨʠʚʠʟʥʘ ʣʠʥʠʠ 
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ʙ) ʃʶʙʘʷ ʣʠʥʠʷ b, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʪʨʝʭʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ )(134D , ʷʚʣʷʝʪʩʷ ʢʚʘʟʠʜʚʦʡʥʦʡ 

ʣʠʥʠʝʡ ʧʘʨʳ ),( )(134
3

4f D  
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ʄʆɼɽʃʔ ʇɽʈɽʈɸʉʊɸʅʀʗ ʆʇɸʉʅʓʍ ʗɺʃɽʅʀʁ ɺ ʏʈɽɿɺʓʏɸʁʅʓɽ ʉʀʊʋɸʎʀʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʤʦʜʝʣʴ ʧʝʨʝʨʘʩʪʘʥʠʷ ʦʧʘʩʥʳʭ  

ʷʚʣʝʥʠʡ ʚ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ  ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʪʘʜʠʷ, ʤʦʜʝʣʴ, ʯʨʝʟʚʳʯʘʡʥʘʷ ʩʠʪʫʘʮʠʷ, ʦʧʘʩʥʳʝ ʷʚʣʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ, ʵʪʘʧ. 

 

ʆʧʘʩʥʳʝ ʷʚʣʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʨʠʨʦʜʝ, ʪʝʭʥʦʩʬʝʨʝ ʠ ʦʙʱʝʩʪʚʝ, ʬʦʨʤʠʨʫʝʪ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ (ʏʉ) ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ (ɺʇʆ) [1, ʩ. 176]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴ ʧʝʨʝʨʘʩʪʘʥʠʷ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʚ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ 

 

ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʏʉ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2 [2, c. 51]. 

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 

 

ʅʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ S0 ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ɺʋɿʘ, 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʏʉ [3, c. 82].  ʅʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ S1 ʧʨʦʠʩʭʦʜʠʪ ʠʥʠʮʠʠʨʦʚʘʥʠʝ 

ʦʧʘʩʥʦʛʦ ʩʦʙʳʪʠʷ ʚʳʟʳʚʘʶʱʝʛʦ ʏʉ. ʏʨʝʟʚʳʯʘʡʥʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʠ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʦʢʘʟʳʚʘʷ 
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ʛʫʙʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʫʜʝʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʦʪʨʫʜʥʠʢʦʚ ɺʋɿʘ, ʝʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʈʘʟʚʠʪʠʝ ʏʉ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʙʳʯʥʦ ʥʦʩʠʪ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʣʘʚʠʥʦʦʙʨʘʟʥʳʡ ʧʨʦʮʝʩʩ, 

ʧʨʠʚʦʜʷʱʠʡ ʢ ʨʝʟʢʦʤʫ ʫʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ɺʋɿʘ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʢʘʢ ʜʣʷ ʩʘʤʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ, ʪʘʢ ʠ ʝʛʦ ʦʢʨʫʞʝʥʠʷ[4, c. 124]. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ S2 ʥʘʯʠʥʘʝʪʩʷ ʣʦʢʘʣʠʟʘʮʠʷ ʏʉ [5, c. 187] ʠ ʣʠʢʚʠʜʘʮʠʷ ʝʝ ʧʦʩʣʝʜʩʪʚʠʡ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʏʉ. ʅʘ ʪʨʝʪʝʡ ʩʪʘʜʠʠ S3 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʢʚʠʜʘʮʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʏʉ ʠ ʧʝʨʝʭʦʜ ɺʋɿʘ ʥʘ ʦʙʳʯʥʳʡ ʨʝʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [6, c. 35].  

ʏʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ ʚ ɺʋɿʝ ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ [7, c. 

107]: 

ï ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʣʶʜʩʢʠʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʝʨʴ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʚ 

ʩʞʘʪʳʝ ʩʨʦʢʠ; 

ï ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʚʠʪʠʷ ʏʉ ʠ ʧʨʝʜʩʪʦʷʱʠʭ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʠ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ; 

ï ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʪʦʯʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ; 

ï ʩʣʦʞʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʏʉ. 

ʆʪʩʶʜʘ ʩʣʝʜʫʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʜʝʣʷʤ ʨʘʟʚʠʪʠʷ ʏʉ ʠ ʤʦʜʝʣʷʤ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʏʉ 

[8, c. 21]: 

ï ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʦʪʦʙʨʘʞʘʪʴ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ ʪʨʫʜʥʦ ʬʦʨʤʘʣʠʟʫʝʤʳʝ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ 

ʏʉ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʣʠʢʚʠʜʘʮʠʝʡ; 

ï ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ; 

ï ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʏʉ; 

ï ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʠ ʫʯʝʩʪʴ ʚ ʤʦʜʝʣʷʭ ʟʥʘʥʠʷ ʠ ʦʧʳʪ ʵʢʩʧʝʨʪʦʚ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʏʉ. 

ʊʨʫʜʥʦʩʪʴ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʏʉ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʡ ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ 

ʩʫʛʫʙʦ ʠʥʜʠʚʠʜʫʘʣʝʥ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʢʦʛʜʘ ʥʝ ʠʟʚʝʩʪʥʳ ʥʠ ʤʘʩʰʪʘʙʳ ʙʝʜʩʪʚʠʷ, 

ʥʠ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʦʷʱʠʭ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʥʠ ʦʙʲʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʩʠʣ ʠ ʩʨʝʜʩʪʚ. ʉʣʦʞʥʳʤ 

ʚʦʧʨʦʩʦʤ ʦʩʪʘʝʪʩʷ ʪʘʢʞʝ ʦʧʝʨʘʪʠʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʚʝʜʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʩʦʟʜʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʜʝʡʩʪʚʠʡ ʠ ʚʨʝʤʝʥʥʳʭ ʛʨʘʬʠʢʦʚ ʨʘʙʦʪʳ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɸʣʛʦʨʠʪʤ, ʯʨʝʟʚʳʯʘʡʥʘʷ ʩʠʪʫʘʮʠʷ, ʛʨʘʬʠʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ, ʣʠʢʚʠʜʘʮʠʷ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ 

ʠʤʝʝʪ ʭʦʨʦʰʦ ʥʘʣʘʞʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʠ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [1, c.176]. 

ʅʘʚʦʜʥʝʥʠʷ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʦʧʦʣʟʥʠ, ʦʙʚʘʣʳ, ʧʦʞʘʨʳ ʚ ʣʝʩʘʭ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʢʨʫʧʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʘʚʘʨʠʠ ʠ ʢʘʪʘʩʪʨʦʬʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʘʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʱʝʨʙ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ, 

ʧʨʠʚʦʜʷʪ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʯʝʣʦʚʝʯʝʩʢʠʤ ʞʝʨʪʚʘʤ. ʀʭ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʤʘʩʰʪʘʙʥʳʤʠ, ʟʘʪʨʘʛʠʚʘʶʪ ʚʩʝ ʦʙʣʘʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ï ʧʨʠʨʦʜʥʫʶ, 

ʪʝʭʥʦʛʝʥʥʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ [2, c.64]. 

ʇʦʵʪʦʤʫ ʚ çʂʦʥʮʝʧʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʟʘʱʠʪʘ ʣʠʯʥʦʩʪʠ, 

ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʦʪʥʝʩʝʥʘ ʢ ʯʠʩʣʫ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʈʦʩʩʠʠ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ 

ʦʩʥʦʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ɽʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʈʉʏʉ). 

ɼʣʷ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʘ ʚ ʤʠʨʥʦʝ ʠ ʚʦʝʥʥʦʝ ʚʨʝʤʷ ʦʨʛʘʥʠʟʘʮʠʠ (ʦʙʲʝʢʪʳ) ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʦʚʳʝ 

ʟʚʝʥʴʷ ʈʉʏʉ ʠ ʚʝʩʪʠ ʛʨʘʞʜʘʥʩʢʫʶ ʦʙʦʨʦʥʫ ʩ ʫʯʝʪʦʤ ʩʚʦʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʈʉʏʉ ʩʦʩʪʦʠʪ ʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ, ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʠ ʦʙʲʝʢʪʦʚʦʤ ʫʨʦʚʥʷʭ. ʆʙʲʝʢʪʦʚʳʝ ʟʚʝʥʴʷ ʩʦʟʜʘʶʪʩʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ ʬʦʨʤʳ, ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʟʘʱʠʪʳ ʨʘʙʦʪʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠ ʧʨʝʜʚʝʜʦʤʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ [3, 

c.186]. 

ʈʘʙʦʪʘ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ [4, c.43]: ʤʦʥʠʪʦʨʠʥʛ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ; ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʩʤʷʛʯʝʥʠʝ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʟʘʱʠʪʫ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ; ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʪʝʭʥʦʛʝʥʥʳʭ ʘʚʘʨʠʡ ʠ ʢʘʪʘʩʪʨʦʬ ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʧʦʜʛʦʪʦʚʢʘ ɺʋɿʘ ʠ 

ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʢ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ; ʥʘʜʟʦʨ ʠ ʢʦʥʪʨʦʣʴ ʧʦ ʚʦʧʨʦʩʘʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʠ ʪʝʭʥʦʛʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʦ 
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ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʫʛʨʦʟʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʋɿʘ; ʧʦʜʛʦʪʦʚʢʘ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ 

ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʃʠʢʚʠʜʘʮʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚʢʣʶʯʘʝʪ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʝ ʠ ʜʨʫʛʠʝ ʥʝʦʪʣʦʞʥʳʝ ʨʘʙʦʪʳ, 

ʧʨʦʚʦʜʠʤʳʝ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʧʘʩʝʥʠʝ ʞʠʟʥʠ ʠ ʩʦʭʨʘʥʝʥʠʝ 

ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʘ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʝʨʴ, ʘ ʪʘʢʞʝ ʥʘ 

ʣʦʢʘʣʠʟʘʮʠʶ ʟʦʥ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʝʢʨʘʱʝʥʠʝ ʜʝʡʩʪʚʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʠʭ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ 

[5, c.18]. 

ʈʫʢʦʚʦʜʩʪʚʦ ʩʠʣʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ, ʧʨʠʚʣʝʯʝʥʥʳʤʠ ʢ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʠ 

ʦʨʛʘʥʠʟʘʮʠʶ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʫʢʦʚʦʜʠʪʝʣʠ ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʈʝʰʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ 

ʚʩʝʭ ʛʨʘʞʜʘʥ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʝ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʝʩʣʠ ʠʥʦʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [6, c.108]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʘʤʠ, ʦʩʥʦʚʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ: ʩʙʦʨ ʜʘʥʥʳʭ ʦʙ ʦʙʩʪʘʥʦʚʢʝ, 

ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʦʙʩʪʘʥʦʚʢʠ, ʧʦʜʛʦʪʦʚʢʘ ʚʳʚʦʜʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ; 

ʧʨʠʥʷʪʠʝ (ʫʪʦʯʥʝʥʠʝ) ʨʝʰʝʥʠʷ ʠ ʜʦʚʝʜʝʥʠʝ ʟʘʜʘʯ ʜʦ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʡʩʪʚʠʡ ʩʠʣ [7, c.180]. 

ʆʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʜʝʡʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʷ ʣʶʙʦʛʦ ʦʨʛʘʥʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʩʪʘʥʦʚʢʠ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ ʚʨʝʤʝʥʥʳʭ ʛʨʘʬʠʢʦʚ 

ʨʘʙʦʪʳ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʨʘʟʨʘʙʦʪʢʘ ʪʠʧʦʚʳʭ 

ʚʘʨʠʘʥʪʦʚ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʨʝʤʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ɺʋɿʘ ʧʨʠ 

ʫʛʨʦʟʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʠ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ [8, c.65]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʨʝʤʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʧʝʨʝʚʦʜ ʦʨʛʘʥʦʚ ʠ ʩʠʣ ʦʙʲʝʢʪʦʚʦʛʦ ʟʚʝʥʘ (ɺʋɿʘ) ʈʉʏʉ ʚ ʧʦʚʳʰʝʥʥʳʝ ʨʝʞʠʤʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʛʘʨʘʥʪʠʶ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚʥʝʟʘʧʥʦ ʚʦʟʥʠʢʰʝʡ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʚ ʨʝʞʠʤ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ. ʅʦ ʠ ʧʨʠ ʫʛʨʦʟʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʝʘʣʴʥʘʷ ʫʛʨʦʟʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʘʤ ʠ 

ʩʪʫʜʝʥʪʘʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʯʠʩʪʦ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʚ ʨʘʙʦʪʝ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦ ʫʤʝʥʴʰʝʥʠʶ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʤʦʞʥʦʡ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ [9, c.190]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ɺʋɿʘ ʧʨʠ ʫʛʨʦʟʝ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʦʡ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʨʘʟʚʠʪʠʷ ʚʦʟʤʦʞʥʦʡ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʨʦʣʴ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʦʡ ʛʦʪʦʚʥʦʩʪʠ 

ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʣ ʢ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ. 
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ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʯʘʩʪʠ ʤʦʙʠʣʴʥʳʭ  ʧʨʠʣʦʞʝʥʠʡ. ɺ ʩʪʘʪʴʝ ʢʨʘʪʢʦ ʦʧʠʩʳʚʘʶʪʩʷ ʚʚʦʜʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʉʋɹɼ, ʧʦʣʝʟʥʳʝ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʢʣʘʩʩ, ʦʙʲʝʢʪ, ʢʣʶʯ, ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ,  

ʪʨʘʥʟʘʢʮʠʷ, ʘʩʠʥʭʨʦʥʥʘʷ ʪʨʘʥʟʘʢʮʠʷ. 

 

Realm - ʵʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ) ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʆʥʘ ʥʘʧʠʩʘʥʘ ʥʘ 

C++, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʳʭ ʤʦʙʠʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʠʟʥʘʯʘʣʴʥʦ ʩʪʘʚʠʣʠ ʧʝʨʝʜ 

ʩʦʙʦʡ ʮʝʣʴ ʩʦʟʜʘʪʴ ʉʋɹɼ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 1) ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 2) 

ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ; 3) ʨʝʣʷʮʠʦʥʥʦʩʪʴ; 4) ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ (Java, Swift & Objective C); 5) 

ʧʦʜʜʝʨʞʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʬʫʥʢʮʠʡ (ʰʠʬʨʦʚʘʥʠʝ, ʤʠʛʨʘʮʠʠ, ʧʦʜʜʝʨʞʢʘ ʨʘʩʰʠʨʝʥʠʡ ʠ ʪ. ʜ.). 

ɹʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʡ ʉʋɹɼ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʘ GitHub, 

Stackoverflow, Twitter, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʥʘʡʪʠ ʦʪʚʝʪʳ ʥʘ ʤʥʦʛʠʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʚʦʧʨʦʩʳ. 
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ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ ʉʋɹɼ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʧʦʟʞʝ ʥʘ ʧʨʠʤʝʨʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 

Android. ʇʦʢʘ ʢʨʘʪʢʦ ʦʙʩʫʜʠʤ ʥʘʯʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʝ Realm, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ.  

ʄʦʜʝʣʴʶ ʚ Realm ʷʚʣʷʝʪʩʷ ʢʣʘʩʩ, ʥʘʩʣʝʜʫʝʤʳʡ ʦʪ ʙʘʟʦʚʦʛʦ ʢʣʘʩʩʘ RealmObject. ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʠʧʳ 

ʜʘʥʥʳʭ ʧʦʣʝʡ: boolean, byte, short, ³nt, long, float, double, String, Date, byte[]. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʙʘʟʦʚʳʝ 

ʢʣʘʩʩʳ: Boolean, Byte, Short, Integer, Long, Float, Double. 

ʇʝʨʝʯʠʩʣʠʤ ʘʥʥʦʪʘʮʠʠ ʜʣʷ ʧʦʣʝʡ: 

¶ @Required ï ʧʨʠʟʥʘʢ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʷ; 

¶ @Ignored ï ʧʨʠʟʥʘʢ ʟʘʧʨʝʱʝʥʠʷ ʟʥʘʯʝʥʠʷ ʧʦʣʷ; 

¶ @Index ï ʧʨʠʟʥʘʢ ʧʦʠʩʢʦʚʦʛʦ ʠʥʜʝʢʩʘ ʜʣʷ ʧʦʣʷ; ʟʘʤʝʪʠʤ, ʯʪʦ ʚʩʪʘʚʢʠ ʨʝʘʣʠʟʫʶʪʩʷ ʤʝʜʣʝʥʥʝʝ, ʬʘʡʣ 

ʙʘʟʳ ʜʘʥʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʦʙʲʝʤʝ, ʦʜʥʘʢʦ ʟʘʧʨʦʩʳ ʨʝʘʣʠʟʫʶʪʩʷ ʙʳʩʪʨʝʝ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʦʙʘʚʣʷʪʴ ʵʪʦ 

ʧʦʣʝ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʠ ʯʪʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ɹɼ. ɼʣʷ ʠʥʜʝʢʩʥʳʭ ʧʦʣʝʡ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʠʧʳ String, byte, 

short, int, long, boolean, Date; 

¶ @PrimaryKey - ʧʨʠʟʥʘʢ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʜʣʷ ʧʦʣʷ; ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʠʧʳ int, string, short, long. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʠʧʘ string ʜʣʷ ʧʦʣʷ ʩ ʧʨʠʟʥʘʢʦʤ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʵʪʦ ʧʦʣʝ ʷʚʣʷʝʪʩʷ ʠ 

ʠʥʜʝʢʩʦʤ.  

ʇʫʩʪʴ ʚ ʧʨʠʣʦʞʝʥʠʠ ʪʨʝʙʫʝʪʩʷ ʭʨʘʥʠʪʴ ʟʘʤʝʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪ. ʝ. ʨʘʩʩʤʦʪʨʠʤ ʜʚʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ: 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠ ʟʘʤʝʪʢʘ. ɺ ʧʘʧʢʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ models ʙʫʜʝʤ ʭʨʘʥʠʪʴ ʢʣʘʩʩʳ ʤʦʜʝʣʝʡ Note ʠ User. ʇʝʨʚʳʡ 

ï ʢʣʘʩʩ Note ï ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʤʦʜʝʣʴʶ ʩʘʤʦʡ ʟʘʤʝʪʢʠ, ʚʪʦʨʦʡ ï ʢʣʘʩʩ User ï ʤʦʜʝʣʴʶ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʩʦʟʜʘʚʰʝʛʦ ʵʪʫ ʟʘʤʝʪʢʫ. ʉʚʷʟʴ ʤʝʞʜʫ ʤʦʜʝʣʴʶ User ʠ ʤʦʜʝʣʴʶ Note ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʟʥʦʚʠʜʥʦʩʪʴ çʦʜʠʥ-ʢʦ-

ʤʥʦʛʠʤè (ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ ʟʘʤʝʪʦʢ), ʘ ʩʚʷʟʴ ʤʝʞʜʫ Note ʠ User ï ʦʜʠʥ-ʢ-ʦʜʥʦʤʫ (ʫ ʦʜʥʦʡ 

ʟʘʤʝʪʢʠ ï ʣʠʰʴ ʦʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴ). 

ʉʚʷʟʠ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʚ Realm ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʧʘʤʷʪʠ. 

Realm ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʚʷʟʠ: çʦʜʠʥ-ʢ-ʦʜʥʦʤʫè, çʦʜʠʥ-ʢʦ-ʤʥʦʛʠʤè, çʤʥʦʛʠʝ-ʢ-ʦʜʥʦʤʫè, çʤʥʦʛʠʝ-ʢʦ-ʤʥʦʛʠʤè. 

ʊʘʢ ʢʘʢ ʚ ʷʟʳʢʝ Java ʦʙʲʝʢʪʳ ʵʪʦ ʩʩʳʣʦʯʥʳʝ ʪʠʧʳ, ʘ ʤʦʜʝʣʠ - ʵʪʦ ʪʝ ʞʝ ʦʙʲʝʢʪʳ, ʚ Realm ʥʠʯʪʦ ʥʝ 

ʤʝʰʘʝʪ ʠʤ ʩʩʳʣʘʪʴʩʷ ʥʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʜʘʣʠʪʴ ʩʚʷʟʥʫʶ ʤʦʜʝʣʴ ʠʟ ʦʙʲʝʢʪʘ (ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ ʫʜʘʣʠʪʴʩʷ ʣʠʰʴ ʩʩʳʣʢʘ ʥʘ ʩʚʷʟʥʳʡ ʦʙʲʝʢʪ), ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʩʚʦʠʪʴ null, ʧʨʠ ʵʪʦʤ ʩʘʤ ʦʙʲʝʢʪ ʚ Realm 

ʦʩʪʘʥʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʤʦʜʝʣʠ Note ʩʦ ʩʚʷʟʴʶ çʦʜʠʥ-ʢ-ʦʜʥʦʤʫè: 

public class Note extends RealmObject {  

   @PrimaryKey 

   private int id;       //ʀʥʜʝʢʩ 

   private String title; //ɿʘʛʦʣʦʚʦʢ ʟʘʤʝʪʢʠ 

   private Date date;    //ɼʘʪʘ ʩʦʟʜʘʥʠʷ 

   private User user;    //ʇʦʣʴʟʦʚʘʪʝʣʴ, ʜʦʙʘʚʠʚʰʠʡ ʟʘʤʝʪʢʫ 

   public int getId() { 

       return id; 

   }  

   public void setId(int id) { 

       this.id = id; 

   }  

   public String getTitle() { 

       return title; 

   }  

   public void setTitle(String title) { 

       this.title = title 

   public Date getDate() { 

       return date; 

   }  
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   public void setDate(Date date) { 

       this.date = date; 

   }  

   public User getUser() { 

       return user; 

   }  

   public void setUser(User user) { 

       this.user = user; 

   }  

}  

ɺ ʩʣʫʯʘʝ ʩʚʷʟʠ çʤʥʦʛʠʝ-ʢʦ-ʤʥʦʛʠʤè ʩʩʳʣʘʝʤʳʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʧʦʣʝ ʪʠʧʘ RealmList<Object>, 

ʢʦʪʦʨʳʡ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ Java-ʢʣʘʩʩʘ List. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʤʦʜʝʣʠ User ʩʦ ʩʚʷʟʴʶ ʪʠʧʘ çʦʜʠʥ-ʢʦ-ʤʥʦʛʠʤè: 

import io.realm.RealmList; 

import io.realm.RealmObject; 

import io.realm.annotations.PrimaryKey; 

 

public class User extends RealmObject { 

   @PrimaryKey 

   private String name;           // ʀʤ ̫ ʫʥʠʢʘʣʴʥʦʝ  

   private RealmList<Note> notes; //ʉʚʷʟʥʳʝ ʟʘʤʝʪʢʠ 

 

   //ʛʝʪʪʝʨʳ ʠ ʩʝʪʪʝʨʳ 

   public String getName() { 

       return name; 

   }  

   public void setName(String name) { 

       this.name = name; 

   }  

   public RealmList<Note> getNotes() { 

       return this.notes; 

   }  

}  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʟʘʤʝʪʦʢ ʩʣʝʜʫʝʪ ʠʟʫʯʠʪʴ ʤʝʭʘʥʠʟʤ ʜʦʙʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʙʘʟʫ, ʘ ʪʘʢʞʝ ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʧʨʠʣʦʞʝʥʠʠ. ʋ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʯʝʚʠʜʥʦ, ʙʫʜʝʪ ʩʚʦʡ 

ʥʘʙʦʨ ʟʘʤʝʪʦʢ. 

ʇʦʣʫʯʠʪʴ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ Realm ʧʨʦʩʪʦ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʝʥ ʢʦʜ: 

Realm realm = Realm.getInstance(this) 

ʇʨʠ ʵʪʦʤ ʚ ʢʦʥʩʪʨʫʢʪʦʨ ʢʣʘʩʩʘ ʧʝʨʝʜʘʝʪʩʷ ʢʦʥʪʝʢʩʪ ʩʦʟʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ʉʦʟʜʘʥʠʝ ʠ ʜʦʙʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

¶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ Realm; 

¶ ʦʪʜʝʣʴʥʦ ʦʪ Realm ʩʦʟʜʘʪʴ ʦʙʲʝʢʪ, ʘ ʟʘʪʝʤ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ copyToRealm(), ʩʦʟʜʘʪʴ ʦʙʲʝʢʪ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʜʣʷ ʦʙʦʠʭ ʩʧʦʩʦʙʦʚ. 

ʇʨʠʤʝʨ. ʉʧʦʩʦʙ-1.  

realm.beginTransaction(); 

User user = realm.createObject(User.class); 

user.setName("ɸʣʝʢʩʘʥʜʨ"); 
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User user2 = realm.createObject(User.class); 

user2.setName("ɺʷʯʝʩʣʘʚ"); 

User user3 = realm.createObject(User.class); 

user3.setName("ʄʠʭʘʠʣ"); 

realm.commitTransaction(); 

ʇʨʠʤʝʨ. ʉʧʦʩʦʙ-2.  

User user = new User("ɸʣʝʢʩʘʥʜʨ"); 

User user2 = new User("ɺʷʯʝʩʣʘʚ"); 

User user3 = new User("ʄʠʭʘʠʣ"); 

realm.beginTransaction(); 

User realmUser1 = realm.copyToRealm(user);   

realm.commitTransaction(); 

ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʉʋɹɼ ʠʩʧʦʣʴʟʫʝʪ ʤʝʭʘʥʠʟʤ ʪʨʘʥʟʘʢʮʠʡ. ʆʧʝʨʘʮʠʶ ʟʘʧʠʩʠ ʥʫʞʥʦ ʥʘʯʠʥʘʪʴ ʩ 

ʢʦʤʘʥʜʳ realm.beginTransaction(), ʘ ʟʘʚʝʨʰʠʪʴ ʢʦʤʘʥʜʦʡ realm.commitTransaction(). ɺ ʩʣʫʯʘʝ ʥʝʫʜʘʯʠ ʩʣʝʜʫʝʪ 

ʚʳʟʚʘʪʴ ʬʫʥʢʮʠʶ realm.cancelTransaction(). 

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ realm.createObject(Note.class), ʥʫʞʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʲʝʢʪʘ Realm 

ʧʨʠʩʚʘʠʚʘʝʪ ʧʦʣʷʤ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷʤ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚ Java, ʪ. 

ʝ. ʜʣʷ boolean -  false, ʜʣʷ int - 0 ʠ ʪ. ʜ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ realm.executeTransaction(), ʢʦʪʦʨʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ 

ʟʘʚʝʨʰʘʪʴ ʪʨʘʥʟʘʢʮʠʶ ʧʨʠ ʥʘʣʠʯʠʠ ʦʰʠʙʦʢ, ʣʠʙʦ ʧʨʠ ʫʩʧʝʰʥʦʤ ʚʳʧʦʣʥʝʥʠʠ. 

realm.executeTransaction(new Realm.Transaction() { 

 @Override 

 public void execute(Realm realm) { 

  User user = realm.createObject(User.class); 

  user.setName("ɸʣʝʢʩʘʥʜʨ"); 

User user2 = realm.createObject(User.class); 

 user2.setName("ɺʷʯʝʩʣʘʚ"); 

User user3 = realm.createObject(User.class); 

 user3.setName("ʄʠʭʘʠʣ"); 

 }  

});  

ɽʩʣʠ ʟʘʧʠʩʴ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʪʦ UI ʧʦʪʦʢ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʝʪ 

çʟʘʚʠʩʥʫʪʴè. ʏʪʦʙʳ ʵʪʦʛʦ ʥʝ ʩʣʫʯʠʣʦʩʴ ʚ Realm, ʩʫʱʝʩʪʚʫʶʪ ʘʩʠʥʭʨʦʥʥʳʝ ʪʨʘʥʟʘʢʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʥʦʩʷʪ 

ʚʳʧʦʣʥʝʥʠʝ ʜʦʙʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʦʪʜʝʣʴʥʳʡ ʧʦʪʦʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ ʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʚʝʜʦʤʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʟʘʚʝʨʰʝʥʠʠ ʨʘʙʦʪʳ ʪʨʘʥʟʘʢʮʠʠ: 

realm.executeTransaction(new Realm.Transaction() { 

@Override 

public void execute(Realm bgRealm) { 

          User user = realm.createObject(User.class); 

      user.setName("ɸʣʝʢʩʘʥʜʨ"); 

 User user2 = realm.createObject(User.class); 

               user2.setName("ɺʷʯʝʩʣʘʚ"); 

 User user3 = realm.createObject(User.class); 

              user3.setName("ʄʠʭʘʠʣ"); 

}  

}, new Realm.Transaction.Callback() {// ɼʘʥʥʳʡ ʢʦʜ ʚʳʟʦʚʝʪʩʷ ʧʨʠ ʫʜʘʯʥʦʤ ʠʣʠ ʥʝʫʜʘʯʥʦʤ 

ʟʘʚʝʨʰʝʥʠʠ ʪʨʘʥʟʘʢʮʠʠ 

            @Override 

            public void onSuccess() { 

            }  
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            @Override 

            public void onError(Exception e) { 

            }  

        });  

ɼʣʷ ʦʩʪʘʥʦʚʢʠ ʪʨʘʥʟʘʢʮʠʠ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʢʦʜʦʤ: 

public void onStop () { 

super.onStop(); 

    if (transaction != null && !transaction.isCancelled()) { 

        transaction.cancel(); 

    }  

}  

 ʇʨʠ ʟʘʚʝʨʰʝʥʠʠ ʨʘʙʦʪʳ ʩ Activity ʥʫʞʥʦ ʦʩʪʘʥʦʚʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʪʨʘʥʟʘʢʮʠʠ ʠ ʵʪʦʪ ʢʦʜ ʦʢʘʞʝʪʩʷ 

ʦʯʝʥʴ ʚʘʞʥʳʤ: ʚʳʭʦʜ ʠʟ Activity ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʘʩʠʥʭʨʦʥʥʦʡ ʪʨʘʥʟʘʢʮʠʠ ʩ ʩʦʦʙʱʝʥʠʝʤ ʚ UI ʧʦʪʦʢ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʳʟʦʚʫ ʠʩʢʣʶʯʝʥʠʷ ʠ ʘʚʘʨʠʡʥʦʤʫ ʟʘʚʝʨʰʝʥʠʶ ʧʨʠʣʦʞʝʥʠʷ. 

ʇʨʠʤʝʨ ʜʦʙʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʤʝʪʦʜʝ onCreate(), ʩʦʟʜʘʥʥʦʛʦ Activity. ʉʥʘʯʘʣʘ ʧʨʦʚʝʨʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʟʘʧʠʩʝʡ ʚ ʙʘʟʝ ʩ ʧʦʤʦʱʴʶ ʟʘʧʨʦʩʘ double userCount = realm.where(User.class).count(), ʝʩʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʚʥʦ 0, ʪʦ ʟʘʧʠʩʳʚʘʝʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʠʭ ʟʘʤʝʪʢʠ ʚ Realm. 

Realm realm; 

RealmAsyncTask transaction; 

@Override 

protected void onCreate(Bundle savedInstanceState) { 

   super.onCreate(savedInstanceState); 

   setContentView(R.layout.activity_main); 

   realm = Realm.getInstance(this); 

   double userCount = realm.where(User.class).count(); 

   if (userCount == 0) { 

      transaction = realm.executeTransaction(new Realm.Transaction() { 

           @Override 

           public void execute(Realm bgRealm) { 

               Realm realm = 

                     Realm.getInstance(getApplicationContext()); 

               //ʉʦʟʜʘʝʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

               User alex = realm.createObject(User.class); 

               alex.setName("ɸʣʝʢʩʘʥʜʨ"); 

               User vyacheslav = realm.createObject(User.class); 

               vyacheslav.setName("ɺʷʯʝʩʣʘʚ"); 

               User michael = realm.createObject(User.class); 

               michael.setName("ʄʠʭʘʠʣ"); 

 

               //ʉʦʟʜʘʝʤ ʟʘʤʝʪʢʠ ɸʣʝʢʩʘʥʜʨʘ 

               RealmList<Note> alexNotes = new RealmList<Note>(); 

               Note note1 = realm.createObject(Note.class); 

               note1.setId(1); 

               note1.setTitle("ɿʘʤʝʪʢʘ 1 ɸʣʝʢʩʘʥʜʨʘ"); 

               note1.setDate(new Date()); 

               note1.setUser(alex); 

               alexNotes.add(note1); 

 

               Note note2 = realm.createObject(Note.class); 

               note2.setId(2); 

               note2.setTitle("ɿʘʤʝʪʢʘ 2 ɸʣʝʢʩʘʥʜʨʘ"); 
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               note2.setDate(new Date()); 

               note2.setUser(alex); 

               alexNotes.add(note2); 

               alex.setNotes(alexNotes); 

 

               //ʉʦʟʜʘʝʤ ʟʘʤʝʪʢʠ ɺʷʯʝʩʣʘʚʘ 

               RealmList<Note> sNotes = new RealmList<Note>(); 

               note1 = realm.createObject(Note.class); 

               note1.setId(3); 

               note1.setTitle("ɿʘʤʝʪʢʘ 1 ɺʷʯʝʩʣʘʚʘ"); 

               note1.setDate(new Date()); 

               note1.setUser(vyacheslav); 

               sNotes.add(note1); 

 

               note2 = realm.createObject(Note.class); 

               note2.setId(4); 

               note2.setTitle("ɿʘʤʝʪʢʘ 2 ɺʷʯʝʩʣʘʚʘ"); 

               note2.setDate(new Date()); 

               note2.setUser(vyacheslav); 

               sNotes.add(note2); 

 

               vyacheslav.setNotes(sNotes); 

 

               //ʉʦʟʜʘʝʤ ʟʘʤʝʪʢʫ ʩ ʘʚʪʦʨʦʤ ʄʠʭʘʠʣ 

               Note note = new Note(); 

               note.setId(5); 

               note.setDate(new Date()); 

               note.setUser(michael); 

               note.setTitle("ɿʘʤʝʪʢʘ 1 ʄʠʭʘʠʣʘ"); 

               realm.copyToRealm(note); 

           }  

       }, new Realm.Transaction.Callback() { 

           @Override 

           public void onSuccess() { 

 

               Toast.makeText(getApplicationContext(), 

                     "ɼʘʥʥʳʝ ʫʩʧʝʰʥʦ ʜʦʙʘʚʣʝʥʳ",  

                     Toast.LENGTH_LONG).show(); 

           }  

           @Override 

           public void onError(Exception e) { 

               e.printStackTrace(); 

               Toast.makeText(getApplicationContext(),  

               "ʅʝ ʫʜʘʣʦʩʴ ʜʦʙʘʚʠʪʴ ʜʘʥʥʳʝ",  

               Toast.LENGTH_LONG).show(); 

           }  

       });  

É ʉʤʦʣʴʷʥʦʚ ɸ.ɻ., ʀʚʘʥʦʚʠʯʝʚ ɺ.ɺ., 2016 
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ʍʀʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʋɼʂ 541.6 

ɸʣʦʝʚ ɺʣʘʜʠʤʠʨ ɿʘʢʠʝʚʠʯ, 

ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɾʠʨʠʢʦʚʘ ɿʘʠʨʘ ʄʫʩʩʘʚʥʘ, 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʌɻɹʆʋ ɺʆ çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘè,  

ʛ.ʅʘʣʴʯʠʢ, ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ 

 

ɺʃʀʗʅʀɽ ɼʃʀʊɽʃʔʅʆɻʆ ʊɽʈʄʆʉʊɸʈɽʅʀʗ ʅɸ ɼʀʕʃɽʂʊʈʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ 

ʕʃɽʂʊʈʆʀɿʆʃʗʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʥʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʣʠʤʝʨʥʳʭ ʣʘʢʦʚ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʢʦʥʢʫʨʝʥʮʠʝʡ ʧʨʦʮʝʩʩʦʚ ʩʪʘʚʠʪʩʷ ʠ ʜʠʩʪʨʫʢʮʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʮʝʣʝʡ. 

ʂʣʁ ʯʝʚʳʝ ʩʣʦʚʘ 

ʕʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʝ ʣʘʢʠ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, 

 ʪʝʧʣʦʚʦʝ ʩʪʘʨʝʥʠʝ, ʩʰʠʚʘʥʠʝ, ʜʝʩʪʨʫʢʮʠʷ. 

 

ʕʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʝ ʣʘʢʠ, ʵʤʘʣʠ ʠ ʢʦʤʧʘʫʥʜʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ, ʪʫʨʙʦ- ʠ ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʦʚ, ʘʧʧʘʨʘʪʦʚ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʪʝʭʥʠʢʠ [1]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʢ ʣʘʢʘʤ, ʵʤʘʣʷʤ ʠ ʢʦʤʧʘʫʥʜʘʤ 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɺ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʦʪ ʥʠʭ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʦʝ ʫʜʝʣʴʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʚ ʜʨʫʛʠʭ - ʤʘʣʳʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʚ ʪʨʝʪʴʠʭ - ʚʳʩʦʢʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ, ʚ 

ʯʝʪʚʝʨʪʳʭ - ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ [2,3]. ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ, ʧʨʝʜʲʷʚʣʷʝʤʦʝ ʢ ʣʘʢʘʤ, 

ʵʤʘʣʷʤ ʠ ʢʦʤʧʘʫʥʜʘʤ, - ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʚʦʡʩʪʚ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʄʥʦʛʠʝ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʚʳʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʥʦ ʧʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʦʡ ʠ ʜʘʞʝ ʥʝʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨ ʩʪʘʨʷʪʩʷ, ʥʝʦʙʨʘʪʠʤʦ ʫʭʫʜʰʘʷ ʧʨʠ ʵʪʦʤ ʩʚʦʠ ʩʚʦʡʩʪʚʘ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ 

ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʠʤʝʨʥʳʭ ʢʣʝʝʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʣʠʤʝʨʥʳʝ ʢʣʝʠ ʤʘʨʢʠ ɺʊ-9, ɺʊ-25, ʀʊ ʠ ʕʣʘʩʠʣ 

11-01. ʂʣʝʡ ɺʂ-9 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʧʦʢʩʠʜʥʫʶ ʢʦʤʧʦʟʠʮʠʶ ʭʦʣʦʜʥʦʛʦ ʦʪʚʝʨʞʜʝʥʠʷ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʵʧʦʢʩʠʜʥʦʡ ʠ ʧʦʣʠʘʤʠʜʥʦʡ ʩʤʦʣʳ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʠʤ ʩʦʝʜʠʥʝʥʠʝʤ ʠ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ (ʥʠʪʨʠʜ ʙʦʨʘ, ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ). ʂʣʝʡ ɺʂ-25 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʫʶ ʢʦʤʧʦʟʠʮʠʶ ʩʦʩʪʦʷʱʝʡ ʠʟ ʵʧʦʢʩʠʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʦʡ ʩʤʦʣʳ, ʘʤʠʥʥʦʛʦ ʦʪʚʝʨʜʠʪʝʣʷ ʠ 

ʥʘʧʦʣʥʠʪʝʣʷ. ʂʣʝʡ-ʛʝʨʤʝʪʠʢ ʕʣʘʩʠʣ 11-01 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʳʡ ʛʝʨʤʝʪʠʢ ʥʘ ʦʩʥʦʚʝ 

ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʣʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ [4]. 

ʀʟʤʝʨʝʥʠʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ (Ů) ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ (tgŭ) ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʠʟʤʝʨʠʪʝʣʷ ʜʦʙʨʦʪʥʦʩʪʠ ɺʄ-560 ʬʠʨʤʳ "ʊʝʩʣʘ" ʥʘ ʯʘʩʪʦʪʝ 800 ʢɻʮ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20Áʉ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ 22372-77. ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʘʚʣʷʣʦ 5 ʠ 10% ʜʣʷ Ů ʠ tgŭ ʩʦʦʦʪʚʝʩʪʚʝʥʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʠʤʝʨʥʦʛʦ ʢʣʝʷ ʤʘʨʢʠ ʀʊ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1. ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʪʘʨʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 150 ʠ 170Áʉ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʩʥʘʯʘʣʘ ʫʤʝʥʴʰʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʦ ʚʨʝʤʝʥʝʤ, ʘ ʟʘʪʝʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɺ 

ʧʨʦʮʝʩʩʝ ʪʝʨʤʦʩʪʘʨʝʥʠʷ ʢʣʝʷ ʀʊ ʧʨʠ 200Áʉ ʚ ʪʝʯʝʥʠʝ 3000 ʯ ʦʙʨʘʟʮʳ ʪʨʝʩʢʘʶʪʩʷ ʠ ʜʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʩʪʘʨʝʥʠʷ ʦʪ 150 ʜʦ 200Áʉ ʧʦʪʝʨʠ ʤʘʩʩʳ ʚʦʟʨʘʩʪʘʶʪ. ʇʦʪʝʨʷ ʤʘʩʩʳ ʢʣʝʷ ʀʊ ʧʨʠ 150 ʠ 170Áʉ ʚ ʪʝʯʝʥʠʝ 6000 ʯ 

ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2 ʠ 4%, ʘ ʧʨʠ 200Áʉ ʚ ʪʝʯʝʥʠʝ 5000 ʯ - 6,3%. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʣʝʷ ɺʊ-25 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 150 ʠ 170Áʉ ʚ ʪʝʯʝʥʠʝ 2000 ʯ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʙʨʘʟʮʳ 

ʧʦʪʨʝʩʢʘʣʠʩʴ. ɼʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʢʣʝʷ ɺʊ-25 ʧʨʠ 150Áʉ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʪʘʨʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 17,1 ʠ 37,8%. ʇʦʪʝʨʠ ʤʘʩʩʳ ʢʣʝʷ ɺʊ-25 

ʧʨʠ 150Áʉ ʚ ʪʝʯʝʥʠʝ 6000 ʯ ʩʦʩʪʘʚʣʷʝʪ 2,6%. ʇʦʪʝʨʷ ʤʘʩʩʳ ʢʣʝʷ ɺʊ-25 ʧʨʠ 170 ʠ 200Áʉ ʚ ʪʝʯʝʥʠʝ 5000 ʯ 

ʜʦʩʪʠʛʘʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4,3 ʠ 7,5%. 

 
ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ Ů(ʘ) ʠ ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ tg ŭ 

(ʙ) ʢʣʝʷ ʀʊ ʦʪ ʚʨʝʤʝʥʠ ʪʝʨʤʦʩʪʘʨʝʥʠʷ Ű ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, Áʉ: 1 ï 150; 2 ï 170; 3 - 200 

 

ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ Ů ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ tg ŭ ʢʣʝʷ ɺʂ-9 ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 150, 170 ʠ 200Áʉ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʪʝʨʤʦʩʪʘʨʝʥʠʷ ʢʣʝʷ ɺʂ-9 ʧʨʠ 150Áʉ ʚ ʪʝʯʝʥʠʠ 

6000ʯ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 12,2 ʠ 18,2%. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʢʣʝʷ ɺʂ-9 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʪʘʨʝʥʠʷ ʧʨʠ 170 ʠ 200Áʉ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʩʪʘʨʝʥʠʷ ʜʦ 4000ʯ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʫʤʝʥʴʰʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 16,2 ʠ 43,6 %. ʇʦ ʠʩʪʝʯʝʥʠʠ 4000 ʯ ʦʙʨʘʟʮʳ ʢʣʝʷ ɺʂ-9 ʨʘʩʪʨʝʩʢʠʚʘʣʠʩʴ, ʠ ʜʘʣʴʥʝʡʰʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʦʚʠʣʦʩʴ ʥʝʚʦʟʤʦʞʥʳʤ. ʀʟʤʝʨʝʥʠʝ ʤʘʩʩʳ ʢʣʝʷ ɺʂ-9 ʚ ʧʨʦʮʝʩʩʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʩʪʘʨʝʥʠʷ ʧʨʠ 150, 170 ʠ 200Áʉ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʪʝʨʷ ʤʘʩʩʳ ɺʂ-9 ʧʨʠ 150Áʉ ʚ ʪʝʯʝʥʠʝ 6000 ʯ 

ʩʦʩʪʘʚʣʷʝʪ 1,8%, ʧʨʠ 170 ʠ 200Áʉ ʚ ʪʝʯʝʥʠʝ 5000 ʯ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5,2 ʠ 10,2%. 

ɺ ʧʨʦʮʝʩʩʝ ʪʝʨʤʦʩʪʘʨʝʥʠʷ ʢʣʝʡ-ʛʝʨʤʝʪʠʢʘ ʕʣʘʩʠʣ ʤʘʨʢʠ 11-01 ʧʨʠ 150Áʉ ʚ ʪʝʯʝʥʠʝ 6000 ʯ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 34,2 ʠ 24%. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʪʘʨʝʥʠʷ ʵʪʦʛʦ ʢʦʤʧʘʫʥʜʘ ʧʨʠ 170 ʠ 200Áʉ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʥʘʯʘʣʘ ʫʤʝʥʴʰʘʶʪʩʷ, ʘ 

ʟʘʪʝʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʪʝʨʷ ʤʘʩʩʳ ʦʙʨʘʟʮʘ 11-01 ʧʨʠ 150 ʠ 170Áʉ ʚ ʪʝʯʝʥʠʝ 6000 ʯ ʩʦʩʪʘʚʣʷʝʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,29 ʠ 0,39%, ʘ ʧʨʠ 200Áʉ ʚ ʪʝʯʝʥʠʝ 5000 ʯ ï 0,69%. 

ɺʣʠʷʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʪʝʨʤʦʩʪʘʨʝʥʠʷ ʥʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʠʤʝʨʥʳʭ ʣʘʢʦʚ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʢʦʥʢʫʨʝʥʮʠʝʡ ʧʨʦʮʝʩʩʦʚ ʩʰʠʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʮʝʧʝʡ ʧʦʣʠʤʝʨʦʚ, ʚʝʜʫʱʠʭ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʨʘʟʨʳʚʘ ʤʦʣʝʢʫʣʷʨʥʳʭ ʮʝʧʝʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ, ʧʦʟʚʦʣʷʪʴ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ ʩʨʦʢʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʣʠʤʝʨʥʳʭ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʭ ʣʘʢʦʚ ʚ ʫʩʣʦʚʠʷʭ  
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ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ.  
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ʇʈʆʅʀʎɸɽʄʆʉʊʀ ʄɽʄɹʈɸʅ 

 

ɸʥʥʦʪʘʮʠʷ 

ʉ ʧʦʤʦʱʴʶ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ ʠʟʤʝʨʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚʦʜʳ ʚ ʤʝʤʙʨʘʥʘʭ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʘʮʝʪʘʪʘ ʮʝʣʣʶʣʦʟʳ, ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʠʬʬʫʟʠʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʫʟʠʠ D ʚ ʵʪʠʭ ʤʝʤʙʨʘʥʘʭ. ʇʨʠ ʵʪʦʤ  ʚʝʣʠʯʠʥʘ  D, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʠʬʬʫʟʠʠ ʩ ʪʦʯʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 25% ʦʢʘʟʘʣʘʩʴ ʦʜʠʥʘʢʦʚʦʡ, 

ʨʘʚʥʦʡ 8.1 10-12 ʤ2/ʩʝʢ.  

ɺʳʚʝʜʝʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʫʟʠʠ, ʠ ʩ ʝʝ ʧʦʤʦʱʴʶ ʦʮʝʥʝʥʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

çʚʘʢʘʥʩʠʷʤʠè ʚ ʤʝʤʙʨʘʥʘʭ, ʢʦʪʦʨʦʝ ʧʦ ʧʦʨʷʜʢʫ ʚʝʣʠʯʠʥʳ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʘʩʩʪʦʷʥʠʝʤ 

ʤʝʞʜʫ ʮʝʧʷʤʠ ʧʦʣʠʤʝʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɼʠʬʬʫʟʠʷ ʚʦʜʳ ʚ ʤʝʤʙʨʘʥʘʭ, ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. 

 

ʄʝʤʙʨʘʥʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʩʥʝʥʠʷ ʚʦʜʳ, 

ʫʩʪʨʦʡʩʪʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʚʳʜʝʣʝʥʠʷ ʠ ʚ ʜʨʫʛʠʭ ʮʝʣʷʭ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʦʩʥʦʚʘʥʳ ʥʘ ʚʳʩʦʢʦʡ 

ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʤʝʤʙʨʘʥ, ʪ.ʝ. ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʧʫʩʢʘʪʴ ʪʦʣʴʢʦ ʚʦʜʫ. ʄʥʦʛʠʝ ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥʳ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʨʝʥʠʷʤ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʠʬʬʫʟʠʶ ʚ ʧʦʣʠʤʝʨʥʳʭ ʤʝʤʙʨʘʥʘʭ: 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʚʦʜʝ. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʠʟʫʯʘʶʪʩʷ ʩʘʤʦʜʠʬʬʫʟʠʷ, ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʜʠʬʬʫʟʠʷ 

ʠ ʜʠʬʬʫʟʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʦʩʤʦʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ - ʦʩʤʦʪʠʯʝʩʢʘʷ ʜʠʬʬʫʟʠʷ. ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʜʠʬʬʫʟʠʠ ʠ ʜʣʷ ʤʝʤʙʨʘʥ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʤʝʨʦʚ, ʠʟʤʝʨʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʟʣʠʯʥʳʭ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʝʤʙʨʘʥʘʭ ʦʧʨʝʜʝʣʷʶʱʠʤ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʠʬʬʫʟʠʠ, ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ. ʇʦʣʫʯʠʤ ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʠʬʬʫʟʠʠ ʚʦʜʳ ʚ ʤʝʤʙʨʘʥʘʭ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʘʮʝʪʘʪʘ ʮʝʣʣʶʣʦʟʳ  ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʙʦʪʘʭ [1, ʩ.1117; 2, ʩ.124; 3, ʩ.1164]. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʩʢʦʨʦʩʪʠ v 

ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʦʙʲʝʤ ʚʦʜʳ DV , ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ 

ʪʦʣʱʠʥʦʡ d,  ʧʣʦʱʘʜʴʶ   S  ʟʘ ʚʨʝʤʷ D t.  ʉ ʧʦʤʦʱʴʶ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 
ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʣʷ ʪʷʞʝʣʦʡ ʚʦʜʳ (ʩʘʤʦʜʠʬʬʫʟʠʷ)   ( )

D
K  , ʦʩʤʦʪʠʯʝʩʢʦʡ ( )

p
K  ʠ  
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(1) 

ɿʜʝʩʴ R  - ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ, T - ʪʝʤʧʝʨʘʪʫʨʘ, ʉD , pD   ʠ ʈD  - ʧʝʨʝʧʘʜ 

ʢʦʥʮʝʥʪʨʘʮʠʡ, ʦʩʤʦʪʠʯʝʩʢʠʭ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʜʘʚʣʝʥʠʡ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʤʝʤʙʨʘʥ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 ( e  - ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʧʦʣʠʤʝʨʝ).      

ʅʘʤʠ [4, ʩ.57]  ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ  
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V
  - ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʦʙʲʝʤʥʘʷ 

ʊʘʙʣʠʮʘ 1 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʣʷ ʚʦʜʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ  

ʪʠʧʦʚ ʜʠʬʬʫʟʠʠ ʜʣʷ ʤʝʤʙʨʘʥ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʘʮʝʪʘʪʘ ʮʝʣʣʶʣʦʟʳ. 
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ʨʘʙʦʪʘ 

 10 0.63 1.54 - 1 

 12 0.71 - 1.51 2 

 10 0.42 - 0.89 3 

    

ʜʦʣʷ) ʚʦʜʳ ʚ ʧʦʣʠʤʝʨʝ, V
W -ʧʘʨʮʠʘʣʴʥʳʡ ʤʦʣʷʨʥʳʡ ʦʙʲʝʤ ʚʦʜʳ 

ʈʘʩʩʯʠʪʘʝʤ ʪʝʧʝʨʴ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʥʦʰʝʥʠʡ (2) ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ D ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

ʊʘʙʣʠʮʘ 2 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʜʠʬʬʫʟʠʠ  D ʨʘʩʩʯʠʪʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʥʦʰʝʥʠʡ (6) ʠʟ ʜʘʥʥʳʭ, 

 ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1 

 ʂʦʵʬʬʠʮʠʝʥʪ D, 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʠʟ ʂ
D

 

10-12ʤ2ʩ-1 

ʂʦʵʬʬʠʮʠʝʥʪ D, 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʠʟ ʂ
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10-12ʤ2ʩ-1 

ʂʦʵʬʬʠʮʠʝʥʪ D, 
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10-12ʤ2ʩ-1 

 

ʨʘʙʦʪʘ 

 8.8 7.6 - 1 

 9.9 - 9.7 2 

 5.8 - 6.8 3 

 

ʀʟ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʤʝʤʙʨʘʥ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʘʮʝʪʘʪʘ ʮʝʣʣʶʣʦʟʳ, ʚʝʣʠʯʠʥʘ  D, ʧʦʣʫʯʝʥʥʘʷ 

ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʠʬʬʫʟʠʠ ʦʢʘʟʘʣʘʩʴ ʦʜʠʥʘʢʦʚʦʡ, 

ʨʘʚʥʦʡ 8.1 10-12 ʤ2/ʩʝʢ. ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 25%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʥʝ 

ʪʦʣʴʢʦ ʦʮʝʥʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ, ʥʦ ʠ ʧʦʜʪʚʝʨʜʠʣʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩʦʦʪʥʦʰʝʥʠʡ (2). 

      ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ 8.1 10-12 ʤ2/ʩʝʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʵʬʬʠʮʠʝʥʪʫ ʜʠʬʬʫʟʠʠ, 

ʧʦʧʳʪʘʝʤʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʮʝʥʠʪʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ çʚʘʢʘʥʩʠʷʤʠè ʚ ʘʮʝʪʘʪʝ ʮʝʣʣʶʣʦʟʳ.  ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤ ʨʘʩʯʝʪ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʠʟʫʯʝʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮʳ ʜʠʬʬʫʟʘʥʪʘ ʩ ʤʘʪʝʨʠʘʣʦʤ ʤʝʤʙʨʘʥʳ. ɼʣʷ ʨʘʩʯʝʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʟʥʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ, ʠ ʜʣʷ ʝʝ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ. 

        ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʪʝʦʨʠʝʡ ʕʡʨʠʥʛʘ [5, ʩ.315], ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ, ʯʪʦ 

ʯʘʩʪʠʮʳ ʜʠʬʬʫʟʘʥʪʘ ʜʚʠʞʫʪʩʷ ʧʦ çʚʘʢʘʥʩʠʷʤè, ʨʘʟʜʝʣʝʥʥʳʤ ʤʝʞʜʫ ʩʦʙʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʙʘʨʴʝʨʘʤʠ. 
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ʇʨʝʜʧʦʣʦʞʠʤ ʪʘʢʞʝ, ʯʪʦ ʚʳʩʦʪʳ ʙʘʨʴʝʨʦʚ ʧʦʩʪʦʷʥʥʳ, ʘ ʚʘʢʘʥʩʠʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʤʘʪʝʨʠʘʣʝ ʧʦʣʠʤʝʨʘ 

ʨʘʚʥʦʤʝʨʥʦ ʠ ʧʦʜʯʠʥʷʶʪʩʷ ʢʫʙʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ. 

      ɽʩʣʠ ʯʘʩʪʠʮʳ ʜʚʠʞʫʪʩʷ ʦʪ ʦʜʥʦʡ çʚʘʢʘʥʩʠʠè ʢ ʜʨʫʛʦʡ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʪʦ ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʠʬʬʫʟʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʪʘʢ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʠʥʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʛʘʟʦʚ [6, ʩ.531] : 

3/
0

udD =  
(3) 

ʛʜʝ ʧʘʨʘʤʝʪʨ d ʠʤʝʝʪ ʩʤʳʩʣ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ çʚʘʢʘʥʩʠʷʤʠè, ʘ  u - ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ 

ʚʦʜʳ ʚ ʧʦʣʠʤʝʨʝ.  

        ʉʦʦʪʥʦʰʝʥʠʝ (3) ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʜʚʠʞʝʥʠʷ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʤʦʣʝʢʫʣʳ ʚʦʜʳ ʜʚʠʞʫʪʩʷ ʩʢʚʦʟʴ ʪʦʥʢʠʝ ʧʣʝʥʢʠ, ʠ ʪʘʢʦʝ ʜʚʠʞʝʥʠʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʦʤʝʨʥʳʤ. ʊʦʛʜʘ  

udD º
0

 (4) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʠʝʡ ʕʡʨʠʥʛʘ ʩʢʦʨʦʩʪʴ   u  ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ: 

)/exp(
0

RTEuu -=  
(5) 

E  - ɻ ʥʝʨʛʠʷ ʘʢʪʠʚʘʮʠʠ, ʘ ʚʝʣʠʯʠʥʘ u
0  ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ ʚʦʜʳ 

ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ E =0. 

ʕʪʦʪ ʩʣʫʯʘʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʙʦʜʥʦʤʫ ʜʚʠʞʝʥʠʶ. ʊʦʛʜʘ ʩʢʦʨʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʛʘʟʦʚ   [6, ʩ.531] :    

u kT m
0

3= /  
(6) 

ɿʜʝʩʴ  k - ʢʦʥʩʪʘʥʪʘ ɹʦʣʴʮʤʘʥʘ. ʊʦʛʜʘ ʠʟ ʩʦʦʪʥʦʰʝʥʠʡ (2-6) ʥʝʪʨʫʜʥʦ ʧʦʣʫʯʠʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʫʟʠʠ: 

D d kT m= 3 / exp( / )-E RT  
(7) 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ (7), ʜʣʷ ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʫʟʠʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʣʠʰʴ ʜʚʝ 

ʚʝʣʠʯʠʥʳ: ʵʥʝʨʛʠʶ ʘʢʪʠʚʘʮʠʠ  ɽ  ʠ  ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʠʥʠʤʫʤʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ, 

ʧʦ ʢʦʪʦʨʦʡ ʜʚʠʞʫʪʩʷ ʯʘʩʪʠʮʳ ʜʠʬʬʫʟʘʥʪʘ. ʕʥʝʨʛʠʶ ʘʢʪʠʚʘʮʠʠ ʥʝʪʨʫʜʥʦ ʠʟʤʝʨʠʪʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, 

ʠʩʩʣʝʜʫʶʱʝʤ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʥʝʠʟʚʝʩʪʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʫʟʠʠ ʦʩʪʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

çʚʘʢʘʥʩʠʷʤʠè. 

 ʆʧʨʝʜʝʣʠʤ d  ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʥʦʰʝʥʠʷ (7) ʠ ʚʝʣʠʯʠʥʳ ʵʥʝʨʛʠʠ ʘʢʪʠʚʘʮʠʠ ɽ=7.7 ʢʢʘʣ/ʤʦʣʴ, 

ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [7, ʩ.143] . ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʚʝʣʠʯʠʥʳ  d   ʧʦʣʫʯʠʪʩʷ ʟʥʘʯʝʥʠʝ ʨʘʚʥʦʝ  5 ʥʤ, ʯʪʦ ʧʦ 

ʧʦʨʷʜʢʫ ʚʝʣʠʯʠʥʳ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʮʝʧʷʤʠ ʧʦʣʠʤʝʨʦʚ (4-10 ʥʤ) [8, 

ʩ.876]. 

      ʂʦʥʝʯʥʦ ʥʘʰʘ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ d  ʜʦʩʪʘʪʦʯʥʦ ʛʨʫʙʘʷ. ɺ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʦʯʥʦʩʪʴ 

ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʟʘ ʩʯʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʪʘʢ ʠ ʵʥʝʨʛʠʠ 

ʘʢʪʠʚʘʮʠʠ, ʘ ʪʘʢʞʝ ʟʘʤʝʥʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ (5) ʙʦʣʝʝ ʩʪʨʦʛʠʤ. 
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ʕʃɽʂʊʈʆʌʆʈɽʊʀʏɽʉʂʆɽ ʆʇʈɽɼɽʃɽʅʀɽ ʂʆʅʉɽʈɺɸʅʊʆɺ  

ɺ ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʅɸʇʀʊʂɸʍ 

 

ɸʥʥʦʪʘʮʠʷ 

ʄʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʠʩʩʣʝʜʦʚʘʥʦ ʧʷʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʧʠʪʢʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʥʩʝʨʚʘʥʪʦʚ: ʘʩʢʦʨʙʠʥʦʚʦʡ (ɽ300), ʩʦʨʙʠʥʦʚʦʡ (ɽ200), ʙʝʥʟʦʡʥʦʡ (ɽ210) ʢʠʩʣʦʪ.  ɼʘʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʦʨʤʘʪʠʚʘʤʠ. ɺʳʷʚʣʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʩʦʜʝʨʞʘʥʠʷ 

ʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʥʘʧʠʪʢʝ çFleshè.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʦʥʩʝʨʚʘʥʪʳ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʧʠʪʢʠ, ʢʘʧʠʣʣʷʨʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʧʫʣʷʨʥʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʧʠʪʢʠ, ʨʳʥʦʢ ʢʦʪʦʨʳʭ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʝʪ, 

ʧʦʪʨʝʙʣʝʥʠʝ ʠʭ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 40 ʤʣʥ. ʣʠʪʨʦʚ ʚ ʛʦʜ [1]. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʧʠʪʢʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʢʦʥʩʝʨʚʘʥʪʦʚ, ʢʦʪʦʨʳʝ, ʦʙʣʘʜʘʷ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʤ ʠ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤ 

ʜʝʡʩʪʚʠʝʤ, ʫʚʝʣʠʯʠʚʘʶʪ ʩʨʦʢ ʛʦʜʥʦʩʪʠ, ʩʦʭʨʘʥʷʷ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, 

ʢʦʥʩʝʨʚʘʥʪʳ ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ: ʧʨʠ ʚʚʝʜʝʥʠʠ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʥʘʨʫʰʝʥʠʝ ʧʠʱʝʚʘʨʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʩʦʨʙʠʥʦʚʫʶ ʢʠʩʣʦʪʫ [2, ʩ.210]. ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ 

ʛʦʜʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʟʘʤʝʜʣʷʝʪ ʦʢʠʩʣʝʥʠʝ ʚʠʥ ʠ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ, ʟʘʱʠʱʘʝʪ ʬʨʫʢʪʳ 

ʠ ʦʚʦʱʠ ʦʪ ʧʦʪʝʤʥʝʥʠʷ ʧʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʠ ʠ ʨʘʩʬʘʩʦʚʢʝ, ʩʦʭʨʘʥʷʝʪ ʚʠʪʘʤʠʥʳ. ɹʝʥʟʦʡʥʘʷ 

ʢʠʩʣʦʪʘ ʚʦ ʤʥʦʛʦʤ ʩʭʦʞʘ ʩ ʩʦʨʙʠʥʦʚʦʡ, ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʘ ʵʬʬʝʢʪʠʚʥʘ ʪʦʣʴʢʦ ʚ ʩʠʣʴʥʦ ʢʠʩʣʦʡ ʩʨʝʜʝ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ ʩ ʘʩʢʦʨʙʠʥʦʚʦʡ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʝʥʟʦʣʘ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʢʘʥʮʝʨʦʛʝʥʦʤ. ɺ ʢʦʣʠʯʝʩʪʚʘʭ, ʙʦʣʴʰʠʭ ʇɼʂ, 

ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʠ ʧʝʯʝʥʠ, ʘ ʪʘʢʞʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ [3, ʩ.60]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʧʦʜʣʝʞʠʪ ʢʦʥʪʨʦʣʶ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʢʦʥʩʝʨʚʘʥʪʦʚ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ.  
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ʊʘʙʣʠʮʘ 1 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʦʢʪʝʡʣʠ. ʅʦʨʤʘʪʠʚʳ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʅʘʟʚʘʥʠʝ ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʅʦʨʤʘʪʠʚʳ 

Burn 

 
The Coca-Cola Company 

ʊʋ 9185-020-40227765 

 

Strike 

 
ʆʆʆ çʅʘʧʠʪʢʠ ʆʯʘʢʦʚʦè ɻʆʉʊ ʈ 52845-2007 

Red Bull 

 
Red Bull GmbH 

ɻʆʉʊ ʈ 52844-2007 
Flesh 

 

OOO ʇʠʚʦʚʘʨʝʥʥʘʷ ʢʦʤʧʘʥʠʷ 

çɹʘʣʪʠʢʘè 

Hell 
ʍʕʃʃ ʕʥʝʨʜʞʠ ʄʘʜʲʷʨʦʨʩʦʪ 

ʂʌɻ 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʝʜʫʱʠʡ ʙʫʬʝʨʥʳʡ ʵʣʝʢʪʨʦʣʠʪ ʛʦʪʦʚʠʣʠ ʠʟ 0,05 ʄ ʨʘʩʪʚʦʨʘ ʥʘʪʨʠʷ ʪʝʪʨʘʙʦʨʥʦʢʠʩʣʦʛʦ, 0,2 ʄ ʨʘʩʪʚʦʨʘ 

ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ, ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʇʨʠʤʝʥʷʣʠʩʴ ʜʨʫʛʠʝ ʧʨʝʧʘʨʘʪʳ (ʭ.ʯ.): ʛʠʜʨʦʢʩʠʜ ʥʘʪʨʠʷ, 

ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ, ʵʪʠʣʝʥʜʠʘʤʠʥ (ʢʦʤʧʣʝʢʩʦʥ III), ʩʦʨʙʘʪ ʢʘʣʠʷ, ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʙʝʥʟʦʘʪ ʥʘʪʨʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʨʦʙʘʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʛʨʘʜʫʠʨʦʚʦʯʥʳʭ ʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ.  ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ çʂʘʧʝʣʴ 103 ʈʊè, ʦʩʥʘʱʝʥʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ɼʝʪʝʢʪʦʨ ï 

ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ (254 ʥʤ) [4, ʩ.12]. 

ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʙʳ. ʇʨʦʙʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʥʘʧʠʪʢʘ ʬʠʣʴʪʨʦʚʘʣʠ ʚ ʩʫʭʦʡ ʩʪʘʢʘʥ ʯʝʨʝʟ ʮʝʣʣʶʣʦʟʥʦ-

ʘʮʝʪʘʪʥʳʡ ʬʠʣʴʪʨ (ʨʘʟʤʝʨ ʧʦʨ 0,2 ʤʢʤ), ʦʪʙʨʘʩʳʚʘʷ ʧʝʨʚʳʡ 1 ʤʣ ʬʠʣʴʪʨʘʪʘ. ɺ ʩʫʭʫʶ ʧʨʦʙʠʨʢʫ çʕʧʧʝʥʜʦʨʬè 

ʧʦʤʝʱʘʣʠ 1 ʤʣ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʧʨʦʙʳ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʧʨʠ 5000 ʦʙ/ʤʠʥ., ʟʘʪʝʤ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʢʦʥʩʝʨʚʘʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʛʨʘʜʫʠʨʦʚʦʯʥʳʭ ʛʨʘʬʠʢʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘʤ ʛʨʘʜʫʠʨʦʚʦʯʥʳʭ ʩʤʝʩʝʡ (ʊʘʙʣ. 2).  

ʊʘʙʣʠʮʘ 2 

ɻʨʘʜʫʠʨʦʚʦʯʥʳʝ ʛʨʘʬʠʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʥʩʝʨʚʘʥʪʦʚ,  

ʫʨʘʚʥʝʥʠʷ ʠ ʚʝʣʠʯʠʥʳ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʂʦʤʧʦʥʝʥʪ y=ax+b R2 ɻʨʘʜʫʠʨʦʚʦʯʥʳʡ ʛʨʘʬʠʢ 

ɸʩʢʦʨʙʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ 
y=1,1543x-3,6606 0,9989 

 

ʉʦʨʙʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ 
y=6,0859x-7,568 0,9966 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ɹʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ y=0,1509x-0,5393 0,9972 

 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʪʠʧʠʯʥʦʡ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʥʘʧʠʪʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʧʠʢʠ ʘʥʠʦʥʦʚ ʘʩʢʦʨʙʠʥʦʚʦʡ, ʩʦʨʙʠʥʦʚʦʡ ʠ ʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪ. 

 
ʈʠʩʫʥʦʢ 1 ï ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʥʘʧʠʪʢʘ çFleshè 

 

ɸʥʘʣʠʟ ʧʠʢʦʚ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘʭ (ʙʦʣʝʝ 20) ʧʦʟʚʦʣʠʣ ʦʙʥʘʨʫʞʠʪʴ ʧʦ ʚʨʝʤʝʥʠ 

ʤʠʛʨʘʮʠʠ (tʤ) ʚ ʧʨʦʙʘʭ: ʘʩʢʦʨʙʠʥʦʚʫʶ (tʤ=8,5 ʤʠʥ.),  ʩʦʨʙʠʥʦʚʫʶ (tʤ=8,9 ʤʠʥ.), ʙʝʥʟʦʡʥʫʶ (tʤ=9,9 ʤʠʥ.) 

ʢʠʩʣʦʪʳ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʤʝʪʦʜʦʤ ʩʪʘʥʜʘʨʪʥʳʭ ʜʦʙʘʚʦʢ ʧʦ ʫʚʝʣʠʯʝʥʠʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʩʝʨʚʘʥʪʦʚ (ʊʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 

ʄʘʩʩʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʥʩʝʨʚʘʥʪʦʚ 

ʂʦʥʩʝʨʚʘʥʪʳ, 

ʤʛ/ʣ 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʧʠʪʢʠ 

Burn  Strike Red Bull Hell Flesh 

ɸʩʢʦʨʙʠʥʦʚʘʷ ʢ-ʪʘ 7,94Ñ1,59 ð 5,12Ñ1,02 ð 530Ñ106 

ʉʦʨʙʠʥʦʚʘʷ  

ʢ-ʪʘ 
170Ñ48 ð 3,09Ñ0,87 5,02Ñ1,41 14,5Ñ4,1 

ɹʝʥʟʦʡʥʘʷ ʢ-ʪʘ 129Ñ26 129Ñ26 ð ð 172Ñ34 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʪʜʝʣʴʥʳʝ ʢʦʥʩʝʨʚʘʥʪʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ. ʆʜʥʘʢʦ ʚ ʧʨʦʙʘʭ çBurnè ʠ çFleshè 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʘʩʢʦʨʙʠʥʦʚʘʷ ʠ ʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʳ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʙʝʥʟʦʣʘ. ʉʦʛʣʘʩʥʦ ʉʘʥ ʇʠʥ 2.3.2.1293-03 ʧʨʝʜʝʣʴʥʘʷ ʥʦʨʤʘ ʩʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 300 ʤʛ/ʣ, ʙʝʥʟʦʡʥʦʡ -150  
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ʤʛ/ʣ. ɺ ʧʨʦʙʝ çFleshè ʩʦʜʝʨʞʘʥʠʝ ʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ ʚʳʰʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʊʫʨʯʘʥʠʥʦʚ ɼ.ɺ., ɺʠʣʴʤʩ ɽ.ɸ. ɺʣʠʷʥʠʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ (ʪʦʥʠʟʠʨʫʶʱʠʭ) 

ʥʘʧʠʪʢʦʚ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ: ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ// ɻɹʆʋ ɺʇʆ çʆʤʩʢʠʡ ʛʦʩ. ʤʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. ʅʘʫʯʥʳʡ ʧʨʦʝʢʪ ˉ15-06-10661. 

2. ʍʘʙʠʙʫʣʣʠʥʘ ʈ.ʅ., ɼʫʙʦʨʘʩʦʚʘ ʊ.ʖ., ʇʦʥʦʤʘʨʝʚ ɺ.ʗ. ʇʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʨʝʚʝʪʦʢ 

ʤʦʨʦʞʝʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ// ʂʘʟʘʥʴ. ʉ. 208-211. 

3. ɹʝʣʴʪʶʢʦʚʘ ʉ.ɺ., ʃʠʚʝʥʮʦʚʘ ɽ.ʆ. ʂʦʥʩʝʨʚʘʥʪʳ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʤʝʪʦʜʳ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ// 

ʆʜʝʩʩʘ. 2013. 3(24). ʉ.58-64. 

4. ʂʦʤʘʨʦʚʘ ʅ. ɺ. ʠ ʜʨ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʩʪʝʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ 

çʂʘʧʝʣʴè// ʉʘʥʢʪ- ʇʝʪʝʨʙʫʨʛ, ʆʆʆ çɺʝʜʘè, 2006. ʉ.10-12. 

É ʉʘʣʴʢʦʚʘ ɼ.ɺ., ʉʝʣʠʬʦʥʦʚʘ ɽ. ʀ., ʏʝʨʥʦʚʘ ʈ.ʂ., 2016 
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ʉʘʨʳʙʘʝʚʘ ɹʘʢʪʳʛʫʣʴ ɼʫʫʣʘʪʙʝʢʦʚʥʘ ,  

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʊʘʣʘʩʩʢʦʛʦ  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ, ʛ.ʊʘʣʘʩ, ʂʳʨʛʳʟʩʪʘʥ 

ʇʠʱʫʛʫʥ ʌʝʜʦʨ ɺʘʩʠʣʴʝʚʠʯ  

ʜ.ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨ. ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ 

 ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʛ.ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

E-mail: baktygul_1@mail.ru 

 

ʆʂʀʉʃʀʊɽʃʔʅʆ-ɺʆʉʉʊɸʅʆɺʀʊɽʃʔʅʓɽ ʇʈɽɺʈɸʑɽʅʀʗ ʇʈʆɼʋʂʊʆɺ 

ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ɸʉʂʆʈɹʀʅʆɺʆʁ ʂʀʉʃʆʊʓ ʉ ɸɿʆʊʉʆɼɽʈɾɸʑʀʄʀ 

ʆʈɻɸʅʀʏɽʉʂʀʄʀ ʉʆɽɼʀʅɽʅʀʗʄʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʜʫʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ ʠ  ʥʠʢʦʪʠʥʘʤʠʜʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

L-ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʥʠʢʦʪʠʥʘʤʠʜ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʘʤʠʥʳ. 

 

ɺʠʪʘʤʠʥʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʥʝʢʦʪʦʨʳʝ ʘʤʠʥʳ ʠʛʨʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ ʤʥʦʛʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. L-ʘʩʢʦʨʙʠʥʦʚʘʷ ʠ L-ʜʝʛʠʜʨʦʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʳ ʷʚʣʷʶʪʩʷ ʚʠʪʘʤʠʥʘʤʠ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʠ ʥʝʢʦʪʦʨʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚ ʦʨʛʘʥʠʟʤʝ ʚʠʪʘʤʠʥʘ ʉ ʚʦʟʥʠʢʘʝʪ ʮʠʥʛʘ-

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʟʘʙʦʣʝʚʘʥʠʝʤ ʜʝʩʝʥ, ʚʳʧʘʜʝʥʠʝʤ  ʟʫʙʦʚ, ʩʪʨʫʢʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʭʨʷʱʝʡ ʠ ʢʦʩʪʝʡ ʚ 

ʠʪʦʛʝ ʧʨʠʚʦʜʷʱʘʷ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ. ʕʪʘ ʢʠʩʣʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʞʠʚʣʝʥʠʶ ʠ ʚʳʣʝʯʠʚʘʥʠʶ ʧʝʨʝʣʦʤʦʚ, ʠʟʣʝʯʠʚʘʥʠʶ ʷʟʚʳ ʞʝʣʫʜʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ 

ʢʠʰʢʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʘʨʪʝʨʠʦʩʢʣʝʨʦʟʝ, ʦʩʪʨʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʛʝʧʘʪʠʪʝ, ʩʪʦʤʘʪʠʪʝ, ʪʨʦʤʙʦʟʘʭ, ʵʢʟʝʤʘʭ 

ʠ ʜʨ[1, c.19]. 

ɸʤʠʥʦʢʠʩʣʦʪʳ- ʩʪʨʫʢʪʫʨʥʳʝ ʬʨʘʛʤʝʥʪʳ ʙʝʣʢʦʚ, ʧʝʧʪʠʜʦʚ, ʬʝʨʤʝʥʪʦʚ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ. 

ɸʨʦʤʘʪʠʯʝʩʢʠʝ ʘʤʠʥʳ, ʥʘʧʨʠʤʝʨ, ʧ-ʘʤʠʥʦʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ (ʚʠʪʘʤʠʥ ʅ1)-ʩʪʨʫʢʪʫʨʥʳʡ ʬʨʘʛʤʝʥʪ 

ʜʨʫʛʦʛʦ ʚʘʞʥʦʛʦ ʚʠʪʘʤʠʥʘ- ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ, ʘʥʝʩʪʝʟʠʥ (ʵʪʠʣʦʚʳʡ ʵʬʠʨ ʇɸɹʂ)-ʚʘʞʥʳʡ ʘʥʝʩʪʝʟʠʨʫʶʱʠʡ 

ʧʨʝʧʘʨʘʪ ʚ ʤʝʜʠʮʠʥʝ ʠ ʪ.ʜ. ʅʠʢʦʪʠʥʘʤʠʜ (ʚʠʪʘʤʠʥ ʈʈ)-ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ 

ʬʨʘʛʤʝʥʪʦʤ ʅɸɼ, ʅɸɼʅ+, ʅɸɼʈ ʠ ʅɸɼʈʅ+, ʠʛʨʘʶʱʠʡ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʧʝʨʝʥʦʩʝ ʚʦʜʦʨʦʜʘ, ʫʯʘʩʪʚʫʝʪ ʚ 
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ʤʝʪʘʙʦʣʠʟʤʝ ʞʠʨʦʚ, ʙʝʣʢʦʚ, ʘʤʠʥʦʢʠʩʣʦʪ, ʧʫʨʠʥʦʚ, ʪʢʘʥʝʚʦʤ ʜʳʭʘʥʠʡ, ʛʣʠʢʦʛʝʥʦʣʠʟʝ, ʧʨʦʮʝʩʩʘʭ 

ʙʠʦʩʠʥʪʝʟʘ, ʥʦʨʤʘʣʠʟʫʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʢʨʦʚʠ, ʩʥʠʞʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʪ.ʜ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ -ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʚʠʪʘʤʠʥʦʚ ʉ ʚʦ ʤʥʦʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ, ʫʩʪʘʥʦʚʣʝʥʠʶ ʠʭ ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʠʭ ʧʦʣʫʯʝʥʠʷ.  

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʢʠʥʝʪʠʢʠ ʠ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ L- ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ 

ʥʠʢʦʪʠʥʘʤʠʜʦʤ, ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʩʪʨʫʢʪʫʨʝ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ ʠ ʠʭ ʭʠʤʠʯʝʩʢʠʤ 

ʧʨʝʚʨʘʱʝʥʠʷʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ L-ʘʩʢʦʨʙʠʥʦʚʫʶ ʢʠʩʣʦʪʫ ʤʘʨʢʠ çʭ.ʯ.è, ʥʠʢʦʪʠʥʘʤʠʜ 

ʤʘʨʢʠ çʭ.ʯ.è, ʘʤʠʥʦʢʠʩʣʦʪʳ ʬʠʨʤʳ çReanalè ʤʘʨʢʠ çʯ.ʜ.ʘ.è, ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʘʤʠʥʳ ʤʘʨʢʠ çʭ.ʯ.è. 

ɹʫʬʝʨʥʳʝ ʨʘʩʪʚʦʨʳ ʛʦʪʦʚʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. ʂʠʥʝʪʠʢʫ ʢʦʥʜʝʥʩʘʮʠʠ L-ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʠ ʛʠʜʨʦʣʠʟʘ ʦʩʥʦʚʘʥʠʡ ʐʠʬʬʘ ʠʟʤʝʨʷʣʠ ʥʘ ʬʦʪʦʵʣʝʢʪʨʦʥʥʦʤ ʢʘʣʦʨʠʤʝʪʨʝ çʂʌʂ-3è ʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ çSpectroMOM-204è ʧʨʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʩ ʪʦʯʥʦʩʪʴʶ Ñ0,02 ʝʜ.ɼ. ʈʝʘʢʮʠʦʥʥʳʝ ʩʤʝʩʠ 

ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʪʝʨʤʦʩʪʘʪʘ U-15 ʩ ʪʦʯʥʦʩʪʴʶ Ñ0,1 0ʉ. ʅʘʚʝʩʢʠ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, 

ʥʠʢʦʪʠʥʘʤʠʜʘ, ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʘʤʠʥʦʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʵʢʚʠʤʦʣʷʨʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʨʘʩʪʚʦʨʷʣʠ ʚ ʚʦʜʥʦ-

ʩʧʠʨʪʦʚʳʭ ʙʫʬʝʨʥʳʭ ʨʘʩʪʚʦʨʘʭ ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 30 ʤʠʥʫʪ. ɿʘ ʥʘʯʘʣʦ ʨʝʘʢʮʠʠ 

ʧʨʠʥʠʤʘʣʠ ʤʦʤʝʥʪ ʩʤʝʰʠʚʘʥʠʷ ʪʝʤʦʩʪʘʪʠʨʦʚʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʥʠʢʦʪʠʥʘʤʠʜʘ, 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʘʤʠʥʦʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪ.  

ʨʅ ʨʝʘʢʮʠʦʥʥʳʭ ʩʤʝʩʝʡ ʠʟʤʝʨʷʣʠ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʠʦʥʦʤʝʪʨʝ ʕɺ-74 ʩ ʪʦʯʥʦʩʪʴʶ ʦʪʩʯʝʪʘ Ñ0,05 

ʝʜ.ʨʅ. ʂʠʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʥʳʭ ʢʶʚʝʪʘʭ ʪʦʣʱʠʥʦʡ 1,008 ʤʤ.  

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʥʠʢʦʪʠʥʘʤʠʜʦʤ, ʘʤʠʥʘʤʠ ʠ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʨʘʩʯʝʪʘ ʢʦʥʩʪʘʥʪ ʩʢʦʨʦʩʪʝʡ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦʨʷʜʦʢ ʨʝʘʢʮʠʠ ʧʫʪʝʤ ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʝʘʛʠʨʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʫʩʣʦʚʠʷʭ. 

ʂʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʥʠʢʦʪʠʥʘʤʠʜʦʤ, ʘʤʠʥʘʤʠ ʠ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʳʤ ʛʨʘʬʠʢʘʤ ʠ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʩʚʷʟʳʚʘʶʱʠʤʠ ʦʧʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʜʣʷ ʥʝʦʙʨʘʪʠʤʳʭ ʠ 

ʦʙʨʘʪʠʤʳʭ ʨʝʘʢʮʠʡ. 

ʆʧʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ (ʧʨʠ ɚʤʘʭ ʠʩʭʦʜʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 360ʥʤ, 370ʥʤ ʠ ɚʤʘʭ 

510ʥʤ)  ʦʧʨʝʜʝʣʷʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʠʭ ʚ ʤʦʤʝʥʪ ʩʤʝʰʠʚʘʥʠʷ ʨʝʘʢʮʠʦʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ 

ʫʩʣʦʚʠʷʭ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʢʦʨʦʩʪʴ ʢʦʥʜʝʥʩʘʮʠʠ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ. ʆʧʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ  ʐʠʬʬʘ (ɼ2) ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʨʘʩʪʚʦʨʝʥʠʷ ʠʭ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʂʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʫʨʘʚʥʝʥʠʷʤ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʜʣʷ 

ʥʝʦʙʨʘʪʠʤʳʭ ʠ ʦʙʨʘʪʠʤʳʭ ʨʝʘʢʮʠʡ. 

ʂʠʥʝʪʠʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟʤʝʨʷʣʠ ʥʘ ʩʧʝʢʪʨʦʢʘʣʦʨʠʤʝʪʨʝ ʂʌʂ-3 ʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ Spektro MOM 

-204. ʈʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ U-15 c ʪʦʯʥʦʩʪʴʶ Ñ 0,10C.  

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʧʨʦʜʫʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʤʝʪʦʜʘʤʠ ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʋʌ-, ʀʂ- ʩʧʝʢʪʨʦʩʢʦʧʠʝʡ ʠ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʝʡ. ʆʩʥʦʚʘʥʠʷ 

ʐʠʬʬʘ ʩʠʥʪʝʟʠʨʦʚʘʣʠʩʴ ʧʦ ʦʙʱʝʡ ʤʝʪʦʜʠʢʝ ʧʫʪʝʤ ʩʤʝʰʠʚʘʥʠʷ ʵʢʚʠʤʦʣʷʨʥʳʭ ʢʦʣʠʯʝʩʪʚ ʨʘʩʪʚʦʨʦʚ L-

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʥʠʢʦʪʠʥʘʤʠʜʦʤ, ʘʤʠʥʘʤʠ ʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʜʝʣʝʥʠʝʤ ʠ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

1)ʉʠʥʪʝʟ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʜʫʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʥʠʢʦʪʠʥʘʤʠʜʦʤ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʠʥʪʝʟʫ ʧʨʦʜʫʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ L-ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʩ ʥʠʢʦʪʠʥʘʤʠʜʦʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ (ʪʝʤʧʝʨʘʪʫʨʘ, 

ʨʘʩʪʚʦʨʠʪʝʣʴ, ʨʅ ʩʨʝʜʳ, ʚʨʝʤʷ) ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 2 ʧʨʦʜʫʢʪʘ, ʪ.ʝ. ʨʝʘʢʮʠʷ ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ 2 ʩʪʘʜʠʠ: 

ʇʝʨʚʘʷ ʩʪʘʜʠʷ: ʆʙʨʘʟʦʚʘʥʠʝ ʘʤʤʦʥʠʡʥʦʡ ʩʦʣʠ-ʘʩʢʦʨʙʠʥʘʪʘ ʥʠʢʦʪʠʥʘʤʠʜʘ (I) ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʢʠʩʣʦʡ ʆʅ-ʛʨʫʧʧʳ ʧʨʠ ʉ3 ʩ ʘʪʦʤʦʤ ʘʟʦʪʘ ʧʠʨʠʜʠʥʦʚʦʛʦ ʢʦʣʴʮʘ. ɺʪʦʨʘʷ ʩʪʘʜʠʷ:  ʧʨʝʚʨʘʱʝʥʠʝ ʘʤʤʦʥʠʡʥʦʡ 

ʩʦʣʠ ʚ ʭʠʥʦʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʠʢʦʪʠʥʘʤʠʜʥʦʛʦ ʬʨʘʛʤʝʥʪʘ: (II ). 
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ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʧʨʦʜʫʢʪʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʘʤʠ ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʚʳʯʠʩʣʝʥʦ: ʉ 48,32; ʅ 4,69; N 

9,39; ʥʘʡʜʝʥʦ ʉ 47,6; ʅ 5,1; N 9,2) ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ʨʠʩ.1), ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ʨʠʩ.2). 

ɸʥʘʣʠʟ ʋʌ-ʩʧʝʢʪʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ 

ʥʠʢʦʪʠʥʘʤʠʜʘ) ʧʨʦʜʫʢʪ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʤʝʝʪ ʥʦʚʳʡ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ɚʤʘʭ365ʥʤ , ʘ ʚ ʀʂ-

ʩʧʝʢʪʨʘʭ ʧʦʷʚʣʷʶʪʩʷ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʭʠʥʦʠʜʥʳʭ ʩʪʨʫʢʪʫʨ [2, c.240]. 

 

 

 

 

 

 

 

 

                                                                                                         ɚ,ʥʤ 

ʈʠʩʫʥʦʢ 1 ï ʋʌ-ʩʧʝʢʪʨʳ ʥʠʢʦʪʠʥʘʤʠʜʘ (I), L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (II) ʠ ʘʩʢʦʨʙʠʥʘʪʘ ʥʠʢʦʪʠʥʘʤʠʜʘ (III ). 

 

 

ʈʠʩʫʥʦʢ 2 ï ʀʂ-ʩʧʝʢʪʨʳ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (I), ʥʠʢʦʪʠʥʘʤʠʜʘ (II )  

ʠ ʘʩʢʦʨʙʠʥʘʪʘʥʠʢʦʪʠʥʘʤʠʜʘ (III ). (Nicolet Avatan 370 PGTS, KBr). 

 

2) ʉʠʥʪʝʟ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʜʫʢʪʦʚ ʢʦʥʜʝʥʩʘʮʠʠ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʥʝ ʠʟʫʯʝʥʦ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ 

ʢʠʥʝʪʠʢʠ ʢʦʥʜʝʥʩʘʮʠʠ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʩʪʨʫʢʪʫʨʝ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 
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ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʝʣʠʯʠʥ ʟʘʨʷʜʦʚ ʥʘ ʨʝʘʢʮʠʦʥʥʳʭ ʮʝʥʪʨʘʭ ʨʝʘʛʠʨʫʶʱʠʭ ʤʦʣʝʢʫʣ, ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʧʦ ʉ1 (ʚ ʦʪʩʫʪʩʪʚʠʝ ʢʠʩʣʦʨʦʜʘ ʠʣʠ ʦʢʠʩʣʠʪʝʣʝʡ) ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʢʠʩʣʝʥʠʷ ʝʥʜʠʦʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʜʦ ʜʠʢʝʪʦ ʩʪʨʫʢʪʫʨʳ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʦʢʠʩʣʠʪʝʣʷ ʠʣʠ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ 

ʚ ʦʩʥʦʚʘʥʠʷʭ ʐʠʬʬʘ. 

ʉʭʝʤʫ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʚʦʟʤʦʞʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʐʠʬʬʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: 
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ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ ʤʝʭʘʥʠʟʤʘ ʢʦʥʜʝʥʩʘʮʠʠ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʪʝʤʧʝʨʘʪʫʨʘ, ʨʘʩʪʚʦʨʠʪʝʣʴ, ʨʅ ʩʨʝʜʳ, ʚʨʝʤʷ) ʥʘʤʠ 

ʙʳʣ ʧʦʣʫʯʝʥʳ ʨʷʜ ʦʩʥʦʚʘʥʠʡ ʐʠʬʬʘ  ʧʦ ʉ1 (II) ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʦʢʠʩʣʝʥʠʷ (III ). 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʙʝʩʮʚʝʪʥʘʷ ʠʭ 

ʩʤʝʩʴ ʧʦʩʪʝʧʝʥʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʢʨʘʩʥʳʡ ʮʚʝʪ, ʧʨʠ ʵʪʦʤ ʚ ʋʌ-ʩʧʝʢʪʨʝ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʤʘʢʩʠʤʫʤʳ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 360 ʠ 510 ʥʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦ ʚʨʝʤʝʥʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ (ʩʭʝʤʘ), ʯʪʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ 

ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʜʫʢʪ (II), ʢʦʪʦʨʳʡ ʧʦʩʣʝ ʦʠʩʣʝʥʠʷ ʦʙʨʘʟʫʝʪ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ï ʦʩʥʦʚʘʥʠʝ ʐʠʬʬʘ (III), ʚ 

ʢʦʪʦʨʦʤ ʠʤʝʝʪʩʷ ʩʠʩʪʝʤʘ ʩʦʧʨʷʞʝʥʥʳʭ ʩʚʷʟʝʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʘʷ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʤʘʢʩʠʤʫʤʦʚ ʧʦʛʣʦʱʝʥʠʷ 

ʚ ʦʙʣʘʩʪʠ 360ʥʤ ʠ 510ʥʤ. 

 
ʈʠʩʫʥʦʢ 3 ïʀʂ-ʩʧʝʢʪʨʳ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (1) ʠ L-ʘʩʢʦʨʙʠʥʝʥïD,L-ʘʣʘʥʠʥʘ (2).  

(Nicolet Avatan 370 PGTS, KBr). 

 

          ɺ ʀʂ-ʩʧʝʢʪʨʘʭ ʥʘʣʠʯʠʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 1630ʩʤ-1 ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ C=N -

cʚʷʟʠ, ʛʨʫʧʧʘ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 1650-1720 ʩʤ-1 ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʉʆʆ- ʠ ʉʆʆʅ-ʛʨʫʧʧ, ʧʦʣʦʩʳ 

ʧʦʛʣʦʱʝʥʠʷ 3000-3400 ʩʤ-1 ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʥʘʣʠʯʠʝ ʜʠʢʝʪʦ-ʛʨʫʧʧ L-ʘʩʢʦʨʙʠʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ. 
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ʘʤʠʥʦʢʠʩʣʦʪʳ ʊʧʣ, ʦʉ ɺʳʭʦʜ 

% 

ʀʂ-ʩʧʝʢʪʨ 

ɔ(ʩʤ-1) 

ɺʳʯʠʩʣʝʥʦ, 

% 

ʅʘʡʜʝʥʦ, % 

ʛʣʠʮʠʥ 233 45 ʉ=N (1650); 

COO-, COOH(1720); 

OH(3000-3400); 

ʉ-41,5; 

ʅ-3,89; 

N-6,0; 

ʉ-40,9; 

ʅ-3,73; 

N-5,2; 

ɼ,L-Ŭ-ʘʣʘʥʠʥ 295 40 ʉ=N (1650); 

COO-, COOH(1720); 

OH(3000-3400); 

ʉ-44,28; 

ʅ-4,48; 

N-5,7; 

ʉ-43,74; 

ʅ-5,43; 

N-5,52; 

ɓ-ʘʣʘʥʠʥ 196 42 ʉ=N (1650); 

COO-, COOH(1720); 

OH(3000-3400); 

ʉ-44,28; 

ʅ-4,48; 

N-5,7; 

ʉ-43,36; 

ʅ-4,2; 

N-4,9; 

L-ʣʠʟʠʥ 224 35 ʉ=N (1650); 

COO-, COOH(1720); 

OH(3000-3400); 

ʉ-47,68; 

ʅ-5,96; 

N-9,27; 

ʉ-46,54; 

ʅ-5,61; 

N-8,92; 

 

          ɹʳʣʦ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʠ ʚʳʜʝʨʞʠʚʘʥʠʠ ʩʤʝʩʠ ʨʘʩʪʚʦʨʦʚ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ ʠʣʠ ʦʢʠʩʣʠʪʝʣʝʡ ʨʘʩʪʚʦʨʳ 

ʧʦʩʪʝʧʝʥʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʞʝʣʪʳʡ ʮʚʝʪ, ʢʦʪʦʨʳʡ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʨʦʟʦʚʳʡ, ʘ ʟʘʪʝʤ ʚ 

ʢʨʘʩʥʳʡ ʮʚʝʪ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʤʘʢʩʠʤʫʤʦʚ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 360ʥʤ ʠ 510ʥʤ ʟʘ ʩʯʝʪ ʧʝʨʝʭʦʜʘ 

ʝʥʜʠʦʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʚ ʜʠʢʝʪʦ-ʩʪʨʫʢʪʫʨʫ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʧʨʷʞʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʠʚʦʜʷʱʘʷ ʢ 

ʠʟʤʝʥʝʥʠʶ ʮʚʝʪʘ ʩʤʝʩʠ ʨʘʩʪʚʦʨʘ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʘʤʠʥʦʢʠʩʣʦʪ. ʊʘʢʦʝ ʞʝ ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ 

ʨʘʩʪʚʦʨʘ ʥʘʙʣʶʜʘʝʪʩʷ  ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʐʠʬʬ ʚ ʙʫʬʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʠʭ ʚʳʜʝʨʞʠʚʘʥʠʠ ʚ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤʘʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʦʢʠʩʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʢʦʥʜʝʥʩʘʮʠʠ L-ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʟʘʚʠʩʷʪ ʦʪ ʨʅ-ʩʨʝʜʳ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʠʩʣʦʪʥʦʩʪʠ  (ʦʪ 7,0 ʜʦ 4,7) ʩʢʦʨʦʩʪʠ 

ʦʢʠʩʣʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʩʢʠ (ɚʤʘʭ 360 ʥʤ ʠ 510 ʥʤ) ʫʤʝʥʴʰʘʶʪʩʷ. 

ɺʳʚʦʜʳ: 

1.ʈʝʟʫʣʴʪʘʪʳ ʢʠʥʝʪʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʘʢʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ L-

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʥʠʢʦʪʠʥʘʤʠʜʦʤ ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ ʜʚʝ ʩʪʘʜʠʠ: ʧʝʨʚʘʷ ʙʳʩʪʨʘʷ ʩʪʘʜʠʷ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 

ʘʪʦʤʘ ʘʟʦʪʘ ʧʠʨʠʜʠʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ ʥʠʢʦʪʠʥʘʤʠʜʘ ʢʠʩʣʦʪʥʦʡ ʆʅ-ʛʨʫʧʧʦʡ ʧʨʠ ʉ3- L-ʘʩʢʦʨʙʠʥʦʚʦʛʦ 

ʬʨʘʛʤʝʥʪʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʝʩʮʚʝʪʥʦʡ ʝʛʦ ʘʤʤʦʥʠʡʥʦʡ ʩʦʣʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ; 

ʚʪʦʨʘʷ ʩʪʘʜʠʷ- ʤʝʜʣʝʥʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʘʤʤʦʥʠʡʥʦʡ ʩʦʣʠ ʚ ʭʠʥʦʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ɚʤʘʭ 360 ʥʤ, ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʞʝʣʪʦʡ ʦʢʨʘʩʢʠ, ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʕʪʠ ʫʪʚʝʨʞʜʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʠ ʜʘʥʥʳʤʠ ʚʝʣʠʯʠʥ ʟʘʨʷʜʦʚ ʥʘ 

ʫʟʣʦʚʳʭ ʘʪʦʤʘʭ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʥʠʢʦʪʠʥʘʤʠʜʘ ʠ ʭʠʥʦʠʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

2.ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʥʜʝʥʩʘʮʠʷ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ 

ʚ ʦʪʩʫʪʩʪʚʠʠ ʦʢʠʩʣʠʪʝʣʝʡ ʠ ʢʠʩʣʦʨʦʜʘ  ʧʨʦʪʝʢʘʝʪ ʧʦ ʉ1-ʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʩʥʦʚʘʥʠʡ 

ʐʠʬʬʘ. ɺ ʧʨʠʩʫʪʩʪʚʠʝ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ ʠʣʠ ʦʢʠʩʣʠʪʝʣʝʡ ʚ ʜʚʝ ʩʪʘʜʠʠ: 1. -ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʥʦʚʘʥʠʡ ʐʠʬʬʘ 

ʧʦ ʉ1; 2. -ʦʢʠʩʣʝʥʠʝ ʝʥʜʠʦʣʴʥʦʡ ʛʨʫʧʧʳ ʦʩʥʦʚʘʥʠʡ ʐʠʬʬʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠʭ ʜʠʢʝʪʦ ʩʪʨʫʢʪʫʨ ʠ ʧʦʷʚʣʝʥʠʝ 

ʦʢʨʘʩʢʠ ʨʝʘʛʠʨʫʶʱʠʭ ʨʘʩʪʚʦʨʦʚ. 

3.ʇʨʝʜʣʦʞʝʥʳ ʦʙʱʠʝ ʩʭʝʤʳ ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ L-ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʥʠʢʦʪʠʥʘʤʠʜʦʤ, 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʝʨʝʟʦʚʩʢʠʡ ɺ.ʄ. ʍʠʤʠʷ ʚʠʪʘʤʠʥʦʚ. ʄ.,1973. ʉ.19-57. 

2. ʄʝʮʣʝʨ ɼ. ɹʠʦʭʠʤʠʷ. ʄʦʩʢʚʘ  çʄʠʨè 1980. ʊ.2. ʉ.240-243. 

É ʉʘʨʳʙʘʝʚʘ ɹ.ɼ., ʇʠʱʫʛʠʥ ʌ.ɺ.  2016 
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ʀʉʉʃɽɼʆɺɸʅʀʁ ʉʆɺʈɽʄɽʅʅʆʁ ɹʀʆʃʆɻʀʀ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ  ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʩʪʨʫʢʪʫʨ - ʜʝʪʝʢʪʦʨʦʚ ʠ ʪʨʘʥʩʜʫʢʪʦʨʦʚ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʝʱʝʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʙʠʦʩʝʥʩʦʨʦʚ ʥʘ ʦʩʥʦʚʝ 

ʥʘʥʦʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʧʦʣʠʬʝʨʤʝʥʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʠʟʤʝʨʝʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʫʨʦʚʥʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʤʦʣʝʢʫʣ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʦʣʣʶʪʘʥʪʦʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʅʘʥʦʯʘʩʪʠʮʘ, ʜʝʪʝʢʪʦʨ, ʪʨʘʥʩʜʫʢʪʦʨ, ʬʝʨʤʝʥʪʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʧʦʣʣʶʪʘʥʪʳ 

 

       ʈʘʟʨʘʙʦʪʘʥʳ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ  ʥʘʥʦʯʘʩʪʠʮʳ,  ʩʦʩʪʦʷʱʠʝ  ʠʟ ʩʦʝʜʠʥʷʝʤʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʥʘʥʦʤʦʜʫʣʝʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʨʘʟʤʝʨʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,1 ʜʦ 100 ʥʤ ʠ ʚʳʧʦʣʥʷʝʪ ʪʫ ʠʣʠ ʠʥʫʶ 

ʬʫʥʢʮʠʶ: ʦʜʥʠ ʥʘʥʦʯʘʩʪʠʮʳ  ʤʦʛʫʪ ʥʝʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ;  ʜʨʫʛʠʝ ï ʤʦʣʝʢʫʣʳ ʫʟʥʘʚʘʥʠʷ ʠ 

ʘʜʨʝʩʥʦʡ ʜʦʩʪʘʚʢʠ; ʪʨʝʪʴʠ ʥʘʥʦʩʪʨʫʢʪʫʨʳ ʚ ʩʦʩʪʘʚʝ ʥʘʥʦʩʦʤʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ ʙʠʦʩʝʥʩʦʨʦʚ (ʨʅ, 

ʨʝʜʦʢʩ ʧʦʪʝʥʮʠʘʣʘ, ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ); ʯʝʪʚʝʨʪʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʘʱʝʥʳ ʥʘʥʦʘʥʪʝʥʥʘʤʠ ʠʟ 

ʥʘʥʦʢʨʠʩʪʘʣʣʦʚ ʟʦʣʦʪʘ, ʚʳʟʳʚʘʶʱʠʤʠ ʥʘʛʨʝʚʘʥʠʝ ʥʘʥʦʩʦʤʳ ʧʨʠ ʧʦʤʝʱʝʥʠʠ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʳ.  ʇʨʠʤʝʥʝʥʠʝ ʩʫʧʝʨʧʘʨʘʤʘʛʥʠʪʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʚ ʩʦʩʪʘʚʝ ʥʘʥʦʩʦʤ ʧʦʟʚʦʣʷʝʪ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʩ ʧʦʤʦʱʴʶ ʪʦʤʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʇʦʜ ʙʠʦʩʝʥʩʦʨʘʤʠ 

[1] ʧʦʥʠʤʘʶʪ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ (ʜʝʪʝʢʪʦʨʳ), ʚʢʣʶʯʘʶʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ (ʬʝʨʤʝʥʪ, 

ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ/ʪʢʘʥʠ, ʘʥʪʠʪʝʣʘ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʨʘʩʪʝʥʠʷ, ʞʠʚʦʪʥʳʝ) ʠ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ ʨʝʘʢʮʠʠ 

(ʦʪʢʣʠʢʘ) ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ ʠʟʤʝʨʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩʨʝʜʳ ï ʬʠʟʠʯʝʩʢʠʡ ʠʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ 

ʜʘʪʯʠʢ (ʪʨʘʥʩʜʫʢʪʦʨ). ɼʝʡʩʪʚʠʝ ʙʠʦʩʝʥʩʦʨʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʢʣʝʪʦʢ ʠ ʤʦʣʝʢʫʣ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʠʟʤʝʨʝʥʠʷ ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ. ʊʘʢ, ʙʠʦʩʝʥʩʦʨʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ, ʥʘʧʨʠʤʝʨ, ʜʣʷ :  ʠʟʤʝʨʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [2] ʠʣʠ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘ 

ʢʨʦʚʠ [3].  ʅʘʤʠ ʙʳʣʠ  ʩʦʟʜʘʥʳ, ʚʦ-ʧʝʨʚʳʭ, ʬʝʨʤʝʥʪʥʳʝ ʙʠʦʩʝʥʩʦʨʳ ʥʘ ʦʩʥʦʚʝ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʡ ʮʝʣʣʶʣʦʟʦ-

ʜʝʛʠʜʨʦʛʝʥʘʟʳ (ʎɼɻ) ʠ ʣʘʢʢʘʟʳ (ʃʂ) ʠʟ ʛʨʠʙʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʝʥʦʣʦʚ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʠ ʥʘʥʦʢʦʥʩʪʨʫʢʮʠʷ 

ʠʟ ʎɼɻ ʠ ʃʂ, ʩʧʦʩʦʙʥʘʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʬʝʨʤʝʥʪʘ (ʮʝʣʣʦʙʠʦʟʳ) ʠ ʆ2 ʮʠʢʣʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʧʨʝʚʨʘʱʝʥʠʷ ʬʝʥʦʣʘ ʚ ʭʠʥʦʥ; ʧʦʩʣʝʜʥʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʘʤʧʣʠʢʘʮʠʷ ʩʠʛʥʘʣʘ ʥʘ 

ʢʠʩʣʦʨʦʜʥʦʤ ʵʣʝʢʪʨʦʜʝ ʂʣʘʨʢʘ (ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʘʤʧʝʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʙʠʦʩʝʥʩʦʨʘ), ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʨʝʜʝʣʷʪʴ 

ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʦʪʦʢʩʠʥʦʚ/ʧʦʣʣʶʪʘʥʪʦʚ ʥʘ ʫʨʦʚʥʝ 1 ʤʛ/ʣ-1 ʠ 1 ʤʢʛ/ʣ-1 [4]; ʚʦ-ʚʪʦʨʳʭ,  

ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʙʠʦʩʝʥʩʦʨʳ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʨʝʘʛʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʡ ʣʶʮʠʬʝʨʘʟʳ ʠ ʅɸɼʅ-ʌʄʅ-ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʝʥʦʣʦʚ, ʭʠʥʦʥʦʚ ʠ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ, ʘ ʪʘʢʞʝ ʙʠʦʩʝʥʩʦʨʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʦʨʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʧʠʛʤʝʥʪ-ʙʝʣʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʧʨʠʩʫʪʩʪʚʠʶ ʧʦʣʣʶʪʘʥʪʦʚ 

(ʛʝʨʙʠʮʠʜʳ, ʠʦʥʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ - ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 10-4 ð 10-6 ʄ/ʣ) ʥʘ ʦʩʥʦʚʝ ʨʝʛʠʩʪʨʘʮʠʠ ʢʠʥʝʪʠʢʠ ʠ 

ʢʚʘʥʪʦʚʦʛʦ ʚʳʭʦʜʘ ʨʝʘʢʮʠʠ ʬʣʫʦʨʝʩʮʝʥʮʠʠ; ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ (ʌʉɼ) ʧʦʣʣʶʪʘʥʪʦʚ (ʦʪ ʮʝʣʣʶʣʦʟʦ-ʙʫʤʘʞʥʦʛʦ ʢʦʤʙʠʥʘʪʘ /ʎɹʂ/ ʦʟ. ɹʘʡʢʘʣ) ʥʘ ʥʘʥʦʩʪʨʫʢʪʫʨʳ - 

ʣʠʧʦʩʦʤʥʳʝ ʙʝʣʢʠ ʤʝʤʙʨʘʥ ʩʘʨʢʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʨʝʪʠʢʫʣʫʤʘ (ʉʇʈ) ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʨʘʩʠʪʝʣʷ (ʦʩʥʦʚʥʦʡ 
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ʬʠʦʣʝʪʦʚʳʡ) - ʜʝʪʝʢʪʦʨʳ, ʧʨʠ ʵʪʦʤ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʨʅ-ʤʝʪʨʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʠʦʥʦʚ ʉʘ ʚʥʫʪʨʴ 

ʚʝʟʠʢʫʣ ʉʇʈ (ʉʘ/ɸʊʌ ʚ ʤʦʣʷʭ) /ʪʨʘʥʩʜʫʢʪʦʨ/ ʚ ʢʦʥʪʨʦʣʝ ʠ ʧʨʠ ʌʉɼ ʧʦʣʣʶʪʘʥʪʦʚ ʎɹʂ; ʥʘʙʣʶʜʘʣʠ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʉʘ/ɺʊʌ ʚ ʦʩʚʝʱʝʥʥʦʤ ʦʙʨʘʟʮʝ ʧʨʠ ʌʉɼ ʪʝʩʪʠʨʫʝʤʳʭ ʧʦʣʣʶʪʘʥʪʦʚ ʥʘ 

ʫʨʦʚʥʝ 1 ʤʛ/ʣ-1 ʠ 1 ʤʢʛ/ʣ-1[5]; ʚ-ʪʨʝʪʴʠʭ, ʩʦʟʜʘʥʳ ʜʘʪʯʠʢʠ, ʩʧʦʩʦʙʥʳʝ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ  ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʙʠʦʩʝʥʩʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʙʲʝʢʪʦʚ (ʨʳʙ) c ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʦʢʨʘʩʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʦʢʩʠʥʦʚ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

0,000001-0,00000001 ʄ/ʣ [2]; ʚ-ʯʝʪʚʝʨʪʳʭ,  ʨʘʟʨʘʙʦʪʘʥʘ [3] ʩʠʩʪʝʤʘ ʘʜʨʝʩʥʦʡ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ ʚ ʢʣʝʪʢʠ ʠ 

ʪʢʘʥʠ ʦʨʛʘʥʠʟʤʘ ʩ ʧʦʤʦʱʴʶ ʥʘʥʦʢʦʥʪʝʡʥʝʨʦʚ: ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʥʘʥʦʯʘʩʪʠʮ, ʚʠʨʫʩʥʳʭ ʢʘʧʩʫʣ ʠ ʣʠʧʦʩʦʤ; ʚ-

ʧʷʪʳʭ, ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʠʤʝʥʝʥʳ ʥʦʚʝʡʰʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; ʥʘ ʦʩʥʦʚʝ çʦʪʢʨʳʪʠʷè ʧʦʣʦʚʳʭ 

ʬʝʨʦʤʦʥʦʚ ʨʳʙ [6,7] ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʡ ʧʨʝʧʘʨʘʪ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʩʦʟʨʝʚʘʥʠʷ ʨʳʙ ï 

çʌʝʨʦʤʠʥ-Iè ʚ ʫʩʣʦʚʠʷʭ ʨʳʙʦʨʘʟʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ 

ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʚʦʩʩʪʘʥʦʚʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʝʨʝʩʪʠʣʠʱʘ ʧʦʧʫʣʷʮʠʡ ʨʳʙ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʨʳʙʦʨʘʟʚʝʜʝʥʠʝ; ʧʨʝʧʘʨʘʪ ʵʬʬʝʢʪʠʚʝʥ, ʙʝʟʦʧʘʩʝʥ ʠ ʵʢʦʥʦʤʠʯʝʥ: ʦʜʥʦʛʦ ʤʠʣʠʛʨʘʤʤʘ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʟʤʥʦʞʝʥʠʷ ʪʳʩʷʯʠ ʦʩʦʙʝʡ; ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʚʦʜʥʦʤ ʨ-ʨʝ ʧʦʨʷʜʢʘ 

10-8  - 10-10 ʛ/ʣ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ ʩʦʟʨʝʚʘʥʠʝ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʠʭ ʧʦʣʦʚʦʝ 

ʧʦʚʝʜʝʥʠʝ, ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʥʝʨʝʩʪʘ; ʚ-ʰʝʩʪʳʭ, ʩ ʧʦʤʦʱʴʶ ʨʝʘʢʮʠʠ ʙʠʦʣʶʤʠʥʝʩʮʝʥʮʠʠ 

(ʪʨʘʥʩʜʫʢʪʦʨ) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʦʜʝʨʞʘʥʠʝ ɸʊʌ ʧʨʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʯʝʣʦʚʝʢʘ; ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʙʠʦʣʶʤʠʥʝʩʮʝʥʮʠʷ ʩʚʷʟʘʥʘ ʩ ʧʨʦʪʝʢʘʥʠʝʤ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ (ʩʚʝʪʷʱʠʝʩʷ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ) 

ʠ ʚʢʣʶʯʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 4-ʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʩʫʙʩʪʨʘʪʘ-ʉ (ʣʶʮʝʬʝʨʠʥ), ʬʝʨʤʝʥʪʘ-ʌ (ʣʶʮʝʬʝʨʘʟʘ), ɸʊʌ ʠ 

ʆ2; ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʚʝʯʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ; ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨ-ʨʫ ʩʤʝʩʠ, 

ʚʢʣʶʯʘʶʱʝʡ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ (ʉ, ʌ, ʆ2) ʜʦʙʘʚʣʷʣʠ ʧʣʘʟʤʫ ʢʨʦʚʠ ʜʦʥʦʨʦʚ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ 

(ʠʩʭʦʜʥʦ ʩʦʜʝʨʞʘʱʠʭ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ɸʊʌ) ʠ ʚʦʟʥʠʢʘʣʦ ʩʚʝʯʝʥʠʝ; ʧʦ ʩʫʪʠ ʜʝʣʘ, ʩ ʧʦʤʦʱʴʶ 

ʠʟʤʝʨʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʝʘʢʮʠʠ ʙʠʦʣʶʤʠʥʝʩʮʝʥʮʠʠ  çʩʢʘʥʠʨʦʚʘʣʠè ʢʦʥʮʝʥʪʨʘʮʠʶ. ɸʊʌ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ  

(ʜʦ 10-8ʄ); ʢʘʢ ʦʢʘʟʘʣʦʩʴ ʧʣʘʟʤʘ ʢʨʦʚʠ ʜʦʥʦʨʦʚ ʩʦʜʝʨʞʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ɸʊʌ, 

ʥʝʞʝʣʠ ʙʦʣʴʥʳʝ ʛʝʤʘʪʦʙʣʘʩʪʦʟʘʤʠ [3]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʨʠʚʝʣʝʥʳʭ ʧʨʠʤʝʨʦʚ ʚʠʜʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʥʘʥʦʙʠʦʩʝʥʩʦʨʠʢʠ ʢʘʢ ʥʦʚʦʡ ʦʙʣʘʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʢ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ.         
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ʇʈʀ ɻʀʇʆɹɸʈʀʏɽʉʂʆʁ ɻʀʇʆʂʉʀʀ ʋ ʂʈʓʉ 

 

ɸʥʥʦʪʘʮʠʷ 

ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʠ ʵʷʢʫʣʷʪʘ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ ʤʘʪʦʯʥʦʛʦ ʤʦʣʦʯʢʘ ʠ 

ʫʙʠʭʠʥʦʥʘ-10 ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʛʠʧʦʙʘʨʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʫ ʢʨʳʩ. ʆʙʩʫʞʜʘʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʄʘʪʦʯʥʦʝ ʤʦʣʦʯʢʦ ʧʯʝʣ, ʫʙʠʭʠʥʦʥ Q-10, ʛʠʧʦʙʘʨʠʯʝʩʢʘʷ ʛʠʧʦʢʩʠʷ,  

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʵʨʠʪʨʦʮʠʪʦʚ. 

 

ʉʨʝʜʠ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʛʠʧʦʢʩʠʠ ʦʨʛʘʥʠʟʤʘ. 

ʆʥʘ ʩʚʷʟʘʥʘ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʢʠʩʣʦʨʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʷʞʝʣʳʤ ʧʦʨʘʞʝʥʠʷʤ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. 

ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʣʝʯʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ, ʥʦ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʛʠʧʦʢʩʠʠ. ɼʣʷ ʜʘʥʥʦʡ ʮʝʣʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʦʯʥʦʝ ʤʦʣʦʯʢʦ ʧʯʝʣ (ʄʄ)  ʠ ʫʙʠʭʠʥʦʥ-10 (Q-10) [1, ʩ. 148]. ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ 

ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʦʯʥʦʛʦ ʤʦʣʦʯʢʘ ʠ ʫʙʠʭʠʥʦʥʘ-10 ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʛʠʧʦʢʩʠʠ ʫ 

ʢʨʳʩ.  

ʂʨʠʪʝʨʠʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ï 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʵʨʠʪʨʦʮʠʪʦʚ (ʕʌʇʕ), ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ, ʦʮʝʥʠʚʘʝʤʦʡ 

ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ) ʠ ʩʧʝʨʤʦʛʨʘʤʤʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 45 ʙʝʣʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩʘʭ ʤʘʩʩʦʡ 150-200 ʛ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ 

ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ.  ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʥʘ 5 ʛʨʫʧʧ ʧʦ 9 ʦʩʦʙʝʡ. ʋ ʞʠʚʦʪʥʳʭ, ʢʨʦʤʝ 

ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ, ʤʦʜʝʣʠʨʦʚʘʣʠ ʛʠʧʦʢʩʠʶ çʧʦʜʥʷʪʠʝʤ ʥʘ ʚʳʩʦʪʫè 11ʢʤ ʚ ʙʘʨʦʢʘʤʝʨʝ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 

ʧʝʨʚʦʛʦ ʘʛʦʥʘʣʴʥʦʛʦ ʚʜʦʭʘ. ʇʝʨʝʜ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʛʠʧʦʢʩʠʠ ʚ 3-ʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʨʦʚʦʜʠʣʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʤʘʪʦʯʥʦʛʦ ʤʦʣʦʯʢʘ (ʄʄ) ʚ ʜʦʟʝ 100ʤʛ/ʢʛ, ʫʙʠʭʠʥʦʥʘ-10 ʚ ʜʦʟʝ 15ʤʛ/ʢʛ ʠ ʠʭ 

ʢʦʤʙʠʥʘʮʠʠ, ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʢʨʳʩʳ, ʫ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʛʠʧʦʢʩʠʠ, ʥʦ ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪʳ. ʀʩʩʣʝʜʦʚʘʣʘʩʴ ʢʨʦʚʴ ʠ ʵʷʢʫʣʷʪ ʞʠʚʦʪʥʳʭ. ʂʨʦʚʴ ʜʣʷ ʘʥʘʣʠʟʘ ʙʨʘʣʠ 

ʠʟ ʧʦʜʲʷʟʳʯʥʦʡ ʚʝʥʳ ʯʝʨʝʟ ʯʘʩ, ʩʫʪʢʠ ʠ 10 ʜʥʝʡ ʧʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʠʧʦʢʩʠʠ. ʕʌʇʕ ʠʟʫʯʘʣʠ 

ʤʠʢʨʦʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠ, ʢʦʥʮʝʥʪʨʘʮʠʶ ʄɼɸ - ʧʦ ʨʝʘʢʮʠʠ ʩ ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʡ ʢʠʩʣʦʪʦʡ.   ʕʷʢʫʣʷʪ 

ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ ʦʢʩʠʪʦʮʠʥʦʚʦʡ ʩʪʠʤʫʣʷʮʠʠ ʯʝʨʝʟ ʯʘʩ ʠ 10 ʜʥʝʡ ʧʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʠʧʦʢʩʠʠ. ʇʦʜʩʯʝʪ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ, ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ.   

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʠʧʦʢʩʠʠ ʫ ʢʨʳʩ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʚʳʟʳʚʘʝʪ ʫʭʫʜʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ: ʩʥʠʞʝʥʠʝ ʕʌʇʕ ʥʘ 9.5%  ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʄɼɸ ʥʘ 94.4% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʪʘʢʪʥʳʤ, ʯʝʨʝʟ ʩʫʪʢʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʇʆʃ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʩʪʨʫʶ ʬʘʟʫ ʩʪʨʝʩʩʘ. ʆʙʱʝʝ  ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʥʠʞʘʣʦʩʴ ʥʘ 

27% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʯʝʨʝʟ 10 ʜʥʝʡ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʨʫʰʝʥʠʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʣʝʪʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʫʣʫʯʰʘʣʦ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ, ʧʝʨʝʥʝʩʰʠʭ ʛʠʧʦʢʩʠʶ, 

ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʜʘʥʥʳʤʠ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ. ɾʠʚʦʪʥʳʝ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʣʝʛʯʝ ʧʝʨʝʥʦʩʠʣʠ ʛʠʧʦʢʩʠʶ, 

ʥʘʩʪʫʧʣʝʥʠʝ ʧʝʨʚʦʛʦ ʘʛʦʥʘʣʴʥʦʛʦ ʚʜʦʭʘ ʥʘʩʪʫʧʘʣʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 3 ʤʠʥʫʪʳ ʧʦʟʞʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʕʌʇʕ ʧʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʠʧʦʢʩʠʠ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ ʠʥʪʘʢʪʥʦʡ. ʊʦʣʴʢʦ ʚ ʛʨʫʧʧʝ ʩ ʄʄ 

ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʕʌʇʕ ʥʘ 10%.  ʂʦʥʮʝʥʪʨʘʮʠʷ ʄɼɸ ʧʦʚʳʰʘʣʘʩʴ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʙʦʣʝʝ ʯʝʤ ʥʘ 30% 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 10 ʩʫʪʢʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʜʘʣʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʛʠʧʦʢʩʠʠ. ʅʘʠʤʝʥʴʰʠʝ 
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ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʚ ʛʨʫʧʧʝ ʧʦʣʫʯʘʚʰʠʭ ʦʙʘ ʧʨʝʧʘʨʘʪʘ. ɺ ʛʨʫʧʧʝ ʧʦʣʫʯʘʚʰʝʡ ʦʙʘ ʧʨʝʧʘʨʘʪʘ ʥʘʙʣʶʜʘʣʠʩʴ 

ʥʘʠʤʝʥʴʰʠʝ ʠʟʤʝʥʝʥʠʷ, ʪʘʢ ʧʦʢʘʟʘʪʝʣʠ ʄɼɸ ʠ ʕʌʇʕ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ ʠʣʠ ʚʳʰʝ. 

ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʨʤʦʛʨʘʤʤʳ ʧʨʝʚʳʰʘʣʠ ʫʨʦʚʝʥʴ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 15% ʠ 45% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʤʘʪʦʯʥʦʛʦ ʤʦʣʦʯʢʘ, ʫʙʠʭʠʥʦʥʘ-10, ʢʘʢ ʩʨʝʜʩʪʚ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʠʧʦʢʩʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʘ ʠʭ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʨʳʣʦʚ ɺ.ʅ., ʉʦʢʦʣʴʩʢʠʡ ʉ.ʉ. ʄʘʪʦʯʥʦʝ ʤʦʣʦʯʢʦ ʧʯʝʣ. ʉʚʦʡʩʪʚʘ,  ʧʦʣʫʯʝʥʠʝ, ʧʨʠʤʝʥʝʥʠʝ: ʅʘʫʯʥʦ-

ʩʧʨʘʚʦʯʥʦʝ ʠʟʜʘʥʠʝ. ʂʨʘʩʥʦʜʘʨ: çɸʛʨʦʧʨʦʤʧʦʣʠʛʨʘʬʠʩʪè, 2000. 212ʩ. 
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ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ  

ʌɻɹʆʋ ɺʆ çʄʘʨʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʁʦʰʢʘʨ-ʆʣʘ, ʈʌ 
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OCCIDENTALIS L. ɺ ʋʉʃʆɺʀʗʍ ɻʆʈʆɼʉʂʆʁ ʉʈɽɼʓ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʚʦʜʳ ʚ ʭʚʦʝ ʥʝʢʦʪʦʨʳʭ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʛ. ʁʦʰʢʘʨ-ʆʣʳ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʦʡ ʠ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ ʚ 

ʘʩʩʠʤʠʣʷʮʠʦʥʥʳʭ ʪʢʘʥʷʭ ʦʩʦʙʝʡ P. pungens ʠ T. occidentalis ʠʟ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʛʦʨʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʌʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʚʦʜʳ, ʩʚʦʙʦʜʥʘʷ ʚʦʜʘ, ʩʚʷʟʘʥʥʘʷ ʚʦʜʘ, ʭʚʦʡʥʳʝ ʨʘʩʪʝʥʠʷ, ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ. 

 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʤʳ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʦʜʚʝʨʞʝʥʳ 

ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ʀʭ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʤ ʫʩʣʦʚʠʷʤ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʠʤ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʠ ʵʪʦʤ ʛʦʤʝʦʩʪʘʟ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʩʚʷʟʘʥʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʪʴ ʟʘʱʠʪʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʧʨʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʪʨʝʩʩʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ [7]. 

ɺʩʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʦʨʛʘʥʠʟʤʝ ʧʨʦʪʝʢʘʶʪ ʣʠʰʴ ʧʨʠ ʝʛʦ ʜʦʩʪʘʪʦʯʥʦʤ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʠ. ɺʦʜʥʳʡ ʙʘʣʘʥʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʚ ʨʘʩʪʝʥʠʠ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ 

ʚ ʩʘʤʦʤ ʨʘʩʪʝʥʠʠ, ʘ ʪʘʢ ʞʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʜʘʚʣʝʥʠʶ 

ʚʘʞʥʝʡʰʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʥʠʞʝʥʠʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʩʦʙʝʡ. ɺʦʜʥʳʡ ʨʝʞʠʤ ʨʘʩʪʝʥʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʧʨʦʪʝʢʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʴʰʝʡ ʦʚʦʜʥʝʥʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʟʘʛʨʷʟʥʝʥʥʘʷ ʦʢʨʫʞʘʶʱʘʷ 

ʩʨʝʜʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʚʦʜʳ ʚ ʨʘʩʪʝʥʠʷʭ [1, 5]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʚ ʭʚʦʝ P. pungens ʠ T. occidentalis, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʁʦʰʢʘʨ-ʆʣʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʭʚʦʡʥʳʝ ʨʘʩʪʝʥʠʷ ʝʣʴ ʢʦʣʶʯʘʷ (Picea pungens 

Engelm.) ʠ ʪʫʷ ʟʘʧʘʜʥʘʷ (Thuja occidentalis L.) ï ʚʠʜʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʦʟʝʣʝʥʝʥʠʠ ʛʦʨʦʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʠʶʣʝ 2014 ʛʦʜʘ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ʛʦʨʦʜʘ ʁʦʰʢʘʨ-ʆʣʳ: ʨʝʢʨʝʘʮʠʦʥʥʘʷ ï 

ʎʝʥʪʨʘʣʴʥʳʡ ʧʘʨʢ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ ʠʤ. ʍʍʍ-ʣʝʪʠʷ ɺʃʂʉʄ, ʩʝʣʠʪʝʙʥʘʷ ï ʫʣ. ɻʝʨʦʝʚ ʉʪʘʣʠʥʛʨʘʜʩʢʦʡ  
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ʙʠʪʚʳ, ʧʨʦʤʳʰʣʝʥʥʘʷ ï ʫʣ. ʂʘʨʣʘ ʄʘʨʢʩʘ. 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ, ʠʩʩʣʝʜʫʶʱʠʝ ʚʦʜʥʳʡ ʨʝʞʠʤ ʨʘʩʪʝʥʠʡ: 

ʦʧʨʝʜʝʣʝʥʠʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʧʨʦʚʦʜʠʣʦʩʴ ʨʝʬʨʘʢʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ 

ʪʢʘʥʷʭ ʭʚʦʠ ʦʧʨʝʜʝʣʷʣʠ ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ ʠ ʚʳʨʘʞʘʣʠ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʩʳʨʦʡ ʤʘʩʩʳ [4]. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ çSTATISTICA 6.0è. 

ʉʦʜʝʨʞʘʥʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʚʦʜʳ ʚ ʢʣʝʪʢʘʭ ʠ ʪʢʘʥʷʭ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʪʘʢ ʢʘʢ ʫ ʦʩʦʙʝʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʚʦʜʳ [1]. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʡ ʚʦʜʳ ʚ ʭʚʦʝ P. pungens ʠʟʤʝʥʷʣʦʩʴ ʦʪ 60,5 ʜʦ 

51,5% (ʨʠʩ. 1). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʡ ʚʦʜʳ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʭʚʦʝ ʨʘʩʪʝʥʠʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ 

ʛʦʨʦʜʘ. ʋ ʦʩʦʙʝʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʙʳʣʘ ʤʝʥʴʰʝ ʚ 1,2 ʨʘʟʘ (ʈ>0,05). ɺʦ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʚ ʭʚʦʝ P. pungens ʧʨʝʦʙʣʘʜʘʣʦ ʥʘʜ ʩʚʷʟʘʥʥʦʡ, ʢʨʦʤʝ 

ʨʘʩʪʝʥʠʡ ʩ ʫʣ. ʂʘʨʣʘ ʄʘʨʢʩʘ (ʈ>0,05). ɺʠʜʠʤʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʥʘʭʦʜʷʩʴ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ ʛʦʨʦʜʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ, ʛʜʝ ʥʘ ʥʠʭ ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ 

ʟʘʛʨʷʟʥʷʶʱʠʝ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚʝʱʝʩʪʚʘ.  

 
ʈʠʩʫʥʦʢ 1 ï ʌʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʚʦʜʳ ʚ ʭʚʦʝ ʝʣʠ ʢʦʣʶʯʝʡ 

 

ɻ.ʄ. ʀʣʴʢʫʥ [3] ʩʯʠʪʘʝʪ, ʯʪʦ ʪʦʢʩʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʣʠʩʪʴʷ ʨʘʩʪʝʥʠʡ, ʚʳʟʳʚʘʶʪ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʪʦʨʤʦʞʝʥʠʝ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʳ ʢʦʨʥʷʤʠ, ʩ ʜʨʫʛʦʡ ï ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʘʥʩʧʠʨʘʮʠʠ, 

ʩʤʝʥʷʶʱʝʝʩʷ ʝʝ ʫʩʠʣʝʥʠʝʤ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʦʚʦʜʥʝʥʥʦʩʪʠ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʣʠʩʪʘ, ʠʭ ʠʩʩʫʰʝʥʠʶ ʠ ʛʠʙʝʣʠ. 

ʇʦ ʜʘʥʥʳʤ ʅ.ɸ. ɻʫʩʝʚʘ [2], ɺ.ʇ. ʊʘʨʘʙʨʠʥʘ [6] ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʚ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʡ ʚʣʠʷʝʪ 

ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʩʚʷʟʘʥʥʦʡ ï ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʨʦʪʠʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. 

 
ʈʠʩʫʥʦʢ 2 ï ʌʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʚʦʜʳ ʚ ʭʚʦʝ ʪʫʠ ʟʘʧʘʜʥʦʡ 
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ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʦʩʦʙʝʡ T. occidentalis, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʯʘʩʪʠ ʛ. ʁʦʰʢʘʨ-ʆʣʳ ʚ ʭʚʦʝ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʡ ʚʦʜʳ (ʈ>0,05) (ʨʠʩ. 2), ʠ ʪʘʢʞʝ ʢʘʢ ʫ 

ʦʩʦʙʝʡ P. pungens ʬʨʘʢʮʠʷ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ ʧʨʝʦʙʣʘʜʘʣʘ ʥʘʜ ʩʚʦʙʦʜʥʦʡ (ʈ>0,05). ɺʦʟʤʦʞʥʦ, ʠʟʤʝʥʝʥʠʷ 

ʧʦʜʚʠʞʥʦʩʪʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʚʦʜʳ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʪʢʘʥʷʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, 

ʥʘʙʣʶʜʘʶʱʝʝʩʷ ʚ ʜʘʥʥʳʭ ʨʘʡʦʥʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʡ ʚʦʜʳ ʚ ʭʚʦʝ ʦʩʦʙʝʡ P. ʨungens ʠ T. occidentalis, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʘʭ ʛ. ʁʦʰʢʘʨ-ʆʣʳ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ ʚ 

ʭʚʦʝ ʨʘʩʪʝʥʠʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʚʣʠʷʥʠʠ ʢʦʤʧʣʝʢʩʘ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ,  

ʥʘʙʣʶʜʘʶʱʝʤʩʷ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʚʦʜʥʳʡ ʨʝʞʠʤ ʨʘʩʪʝʥʠʡ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ʭʘʨʘʢʪʝʨʝʥ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʭ ʚʦʜʥʳʡ ʦʙʤʝʥ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʦʤ ʫʨʦʚʥʝ (ʧʦʛʨʫʞʝʥʥʳʝ ʫʩʪʴʠʮʘ, ʥʘʣʠʯʠʝ ʩʤʦʣʷʥʳʭ 

ʭʦʜʦʚ ʠ ʜʨ.). ɺ ʫʩʣʦʚʠʷʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʫ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʨʷʜʘ ʢʩʝʨʦʤʦʨʬʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʘ ʢʩʝʨʦʬʠʪʠʟʘʮʠʶ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʘʜʘʧʪʠʚʥʫʶ ʨʝʘʢʮʠʶ, ʥʘʧʨʘʚʣʝʥʥʫʶ 

ʥʘ ʙʦʣʝʝ ʵʢʦʥʦʤʥʦʝ ʨʘʩʭʦʜʦʚʘʥʠʝ ʚʣʘʛʠ ʨʘʩʪʝʥʠʷʤʠ ʚ ʛʦʨʦʜʝ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʪʦʨʤʦʞʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʙʣʶʜʘʝʤʳʭ ʫ ʨʘʩʪʝʥʠʡ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʩʚʷʟʘʥʥʦʡ 

ʚʦʜʳ. 
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ʀɿʄɽʅɽʅʀɽ ʌʋʅʂʎʀʀ ɻʀʇʆʌʀɿɸʈʅʆ-ʅɸɼʇʆʏɽʏʅʀʂʆɺʆʁ, ʈɽʅʀʅ- 

ɸʃʔɼʆʉʊɽʈʆʅʆɺʆʁ ʉʀʉʊɽʄ ʀ ɺʆɼʅʆ-ʉʆʃɽɺʆɻʆ ʆɹʄɽʅɸ ʋ ʊɸɹɸʂʆɺʆɼʆɺ ɺ 

ʋʉʃʆɺʀʗʍ ʇʈɽɼɻʆʈʔʗ (1000 -1100 ʄ) 

 

ɸʥʥʦʪʘʮʠʷ 

 ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʫʥʢʮʠʠ ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ, ʨʝʥʠʥ-

ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤ ʠ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʦʙʤʝʥʘ ʫ ʣʶʜʝʡ ʟʘʥʷʪʳʭ ʥʘ ʫʙʦʨʢʝ ʪʘʙʘʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʩʪʘʞʘ ʨʘʙʦʪʳ ʥʘ ʜʘʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʟʘʥʷʪʳʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɻʣʫʪʘʤʠʥ, ʪʘʙʘʢ, ʥʠʢʦʪʠʥ, ʬʝʥʦʣ, ʨʝʥʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʘʷ  ʩʠʩʪʝʤʘ, ʚʦʜʥʦ-ʩʦʣʝʚʦʡ ʦʙʤʝʥ, ʛʦʨʤʦʥ, ʩʪʝʨʦʥ. 
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ʀʟʫʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ 

ʙʠʦʣʦʛʠʠ. ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʟʘʛʨʷʟʥʷʶʱʠʤ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʢʘʟʳʚʘʶʱʠʤ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʝʪʩʷ ʪʘʙʘʢʦʧʨʦʠʟʚʦʜʩʪʚʦ (ʚʳʨʘʱʠʚʘʥʠʝ, ʦʙʨʘʙʦʪʢʘ, ʫʙʦʨʢʘ ʪʘʙʘʢʘ). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʘʙʘʢʘ ʩʣʦʞʝʥ, ʥʝ ʨʘʩʰʠʬʨʦʚʘʥ ʜʦ ʢʦʥʮʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʨʪʘ, ʫʩʣʦʚʠʡ 

ʠ ʤʝʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʠʪ: ʠʟ ʘʣʢʦʣʦʠʜʦʚ ʥʠʢʦʪʠʥ, ʘʟʦʪʦʩʦʜʝʨʞʘʱʠʝ ʚʝʱʝʩʪʚʘ 

ʥʝʘʣʢʘʣʦʠʜʥʦʡ ʛʨʫʧʧʳ (ʘʤʤʠʘʢ, ʘʩʧʘʨʘʛʠʥ, ʛʣʫʪʘʤʠʥ, ʣʝʪʫʯʠʝ ʦʩʥʦʚʘʥʠʷ), ʘʤʠʥʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʫʛʣʝʚʦʜʳ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʩʤʦʣʳ ʠ ʜʨ. ɺ ʩʦʩʪʘʚ ʪʘʙʘʢʘ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʩʝʡ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʠ ʧʝʩʪʠʮʠʜʳ, 

ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʙʦʣʝʟʥʝʡ, ʩʦʨʥʠʢʦʚ, ʚʨʝʜʠʪʝʣʝʡ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʦ 

ʚʨʝʤʷ ʦʧʝʨʘʮʠʡ ʫʚʣʘʞʥʝʥʠʷ, ʩʫʰʢʠ, ʩʦʨʪʠʨʦʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʣʦʞʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʛʠ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʝʩʪʠʮʠʜʦʚ .ʚ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʤ 

ʧʨʦʜʫʢʪʝ [1,ʩ.60, 2,ʩ.42]. 

ʊʘʙʘʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʢʣʶʯʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʪʘʙʘʢʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʘʨʦʤʘʪʠʟʘʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, /ʥʘʪʫʨʘʣʴʥʳʭ ʠ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʜʫʰʠʩʪʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʷ ʪʘʙʘʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʦʛʫʪ 

ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʫ ʥʝ ʪʦʣʴʢʦ ʪʘʙʘʯʥʦʡ ʧʳʣʠ, ʥʦ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʥʠʢʦʪʠʥʦʚ, ʬʝʥʦʣʘ [3,ʩ.13, 4,ʩ.90]. 

ʈʘʙʦʪʥʠʢʠ ʪʘʙʘʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʮʝʣʦʤʫ ʨʷʜʫ' ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ: ʨʝʟʢʦʡ 

ʩʤʝʥʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʟʘʧʳʣʝʥʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ, 

ʥʝʥʦʨʤʠʨʦʚʘʥʥʦʤʫ ʨʘʙʦʯʝʤʫ ʜʥʶ, ʧʦʩʪʦʷʥʥʦʤʫ ʢʦʞʥʦ-ʚʦʟʜʫʰʥʦʤʫ ʢʦʥʪʘʢʪʫ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʤʝʜʠʢʦ- ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ ʙʳʪʘ ʨʘʙʦʯʠʭ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʘʙʘʢ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ ʚʝʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʨʦʤʝ 

ʪʦʛʦ, ʧʦʧʘʜʘʷ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʦʥʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʨʫʰʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʨʚʥʫʶ ʠ ʵʥʜʦʢʨʠʥʥʫʶ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʧʦʢʘ ʥʝ ʠʟʫʯʝʥ 

ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʪʘʙʘʢʘ ʥʘ ʬʫʥʢʮʠʠ ʤʥʦʛʠʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʥʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ 

(ʈɸʉ) ʠ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʦʙʤʝʥʘ ʫ ʨʘʙʦʪʥʠʢʦʚ-ʪʘʙʘʢʦʚʦʜʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʩʣʝʜʦʚʘʥʳ ʢʦʨʝʥʥʳʝ ʞʠʪʝʣʠ - ʞʝʥʱʠʥʳ ʠ ʰʢʦʣʴʥʠʢʠ - 

ʪʘʙʘʢʦʚʦʜʳ. ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 36 ʯʝʣʦʚʝʢ: ʠʟ ʥʠʭ 10 ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ɻʅʉ. ʨʝʥʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤ ʠ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʦʙʤʝʥʘ ʦʙʩʣʝʜʫʝʤʳʭ ʨʘʟʜʝʣʠʣʠ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: I ʛʨʫʧʧʘ - ʢʦʥʪʨʦʣʴʥʘʷ (ʞʠʪʝʣʠ ʥʝ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʫʙʦʨʢʝ ʪʘʙʘʢʘ); II ʛʨʫʧʧʘ - ʩʦ ʩʪʘʞʝʤ 

ʜʦ 1-ʦʛʦ ʛʦʜʘ; III ʛʨʫʧʧʘ - ʩʦ ʩʪʘʞʝʤ 10 ʠ ʙʦʣʝʝ ʣʝʪ. 

ʆ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʩʫʜʠʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ 

ʩʦʜʝʨʞʘʥʠʶ ɸʂʊɻ ʠ ʢʦʨʪʠʟʦʣʘ, ʘ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʈɸʉ ʩʫʜʠʣʠ ʧʦ ʫʨʦʚʥʶ ʘʣʴʜʦʩʪʝʨʦʥʘ ʠ 

ʨʝʥʠʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʥʘʪʨʠʷ, ʢʘʣʠʷ ʠ ʵʣʝʢʪʨʦʣʠʪʦʚ ʧʦ ʤʝʪʦʜʫ ʧʣʘʤʝʥʥʦʡ 

ʬʦʪʦʤʝʪʨʠʠ. 

ɻʦʨʤʦʥʳ ʠʟʫʯʘʣʠ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʨʘʜʠʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʦʪʦʚʳʭ ʥʘʙʦʨʦʚ ʉɽɸ-ɾɽ-ɿʦʧʧ, ʌʨʘʥʮʠʷ; ʉʊɽʈʆʅ -ʂ -125-1-ʄ, ʈʀʆ-ɽɿ-ʇɻ ʠ ʈʀʆ-ʇɻ (ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʋʢʨʘʠʥʳ ʠ ɹʝʣʘʨʫʩʠʠ). 

ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʢʪʨʦʣʠʪʦʚ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʠ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠʟʫʯʘʣʠ ʤʝʪʦʜʦʤ ʧʣʘʤʝʥʥʦʡ ʬʦʪʦʤʝʪʨʠʠ. 

ɿʘʙʦʨ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʩ 9 ʜʦ 10 ʯʘʩʦʚ ʫʪʨʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.1, ʢʘʢ ʚʠʜʥʦ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʫʨʦʚʝʥʴ ɸʂʊɽ, ʢʦʨʪʠʟʦʣʘ, ʘʣʴʜʦʩʪʝʨʦʥʘ ʠ ʨʝʥʠʥʘ ʫ ʧʨʝʜʛʦʨʥʳʭ ʞʠʪʝʣʝʡ, ʥʝ 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʙʦʨʢʝ ʪʘʙʘʢʘ, ʚ ʦʩʥʦʚʥʦʤ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʙʱʝʧʨʠʥʷʪʦʡ ʥʦʨʤʳ ʠ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʜʘʥʥʳʤʠ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [5,ʩ.70, 8,ʩ.54]. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʜʘʝʪ ʥʘʤ 

ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʥʘʤʠ ʤʝʪʦʜʳ ʦʪʚʝʯʘʶʪ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʡ 
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ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʏʝɻ ʠ ʨʘʜʠʦʠʤʤʫʥʥʦʡ ʤʝʪʦʜʠʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʪʨʘʥʘʭ ʙʣʠʞʥʝʛʦ ʠ 

ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. 

ʋ ʧʨʝʜʛʦʨʥʳʭ ʞʠʪʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ ʫʨʦʚʝʥʴ ɸʂʊɻ ʚ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʝʪ 20,0=0,75 

ʧʛ/ʤʣ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ɸʂʊɻ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʢʦʨʪʠʟʦʣʘ (ʛ=0,87). 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʴ: ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʬʫʥʢʮʠʠ ʛʠʧʦʬʠʟʘʨʥʦ ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʫ ʣʶʜʝʡ, ʟʘʥʷʪʳʭ ʥʘ ʫʙʦʨʢʝ ʪʘʙʘʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʪʘʞʘ ʨʘʙʦʪʳ ʥʘ I ʜʘʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʟʘʥʷʪʳʤʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʫʨʦʚʝʥʴ ɸʂʊɻ ʚ ʢʨʦʚʠ ʫ ʚʪʦʨʦʡ ʛʨʫʧʧʳ (ʩʦ ʩʪʘʞʝʤ ʨʘʙʦʪʳ ʜʦ 1-ʦʛʦ 

ʛʦʜʘ) ʥʘ 85%, ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʥʘ 60,9% ʚʳʰʝ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʦʢʦʨʪʠʢʦʠʜʦʚ, ʥʘʦʙʦʨʦʪ, ʥʘ 8,2% 

ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʨʠʩ.1,2). 

ʉʦʜʝʨʞʘʥʠʝ ʨʝʥʠʥʘ, ʫ ʣʶʜʝʡ ʟʘʥʷʪʳʭ ʧʝʨʚʳʡ ʛʦʜ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʘʙʘʢʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʴʷ (110-

1150 ʤ) ʧʦʚʳʰʝʥʦ ʥʘ 24,3%, ʘ ʫʨʦʚʝʥʴ ʥʘʪʨʠʷ, ʥʘʦʙʦʨʦʪ, ʩʥʠʞʝʥ ʥʘ 12,7% ʧʨʠ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʘʣʠʷ ʚ 

ʢʨʦʚʠ (ʥʘ 77,1%) ʧʨʦʪʠʚ ʜʘʥʥʳʭ ʫ ʣʶʜʝʡ, ʥʝ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʘʙʘʢʘ. 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ.1, ʘʢʪʠʚʥʦʩʪʴ ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʠ ʨʝʥʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤ ʫ 

ʨʘʙʦʪʥʠʢʦʚ ʪʘʙʘʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ III ʛʨʫʧʧʳ ʪʘʢʞʝ ʠʟʤʝʥʝʥʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʢʦʥʮʝʥʪʨʘʮʠʷ ɸʂʊɻ ʚ ʢʨʦʚʠ 

ʥʘ^ 17,5%, ʨʝʥʠʥʘ ʥʘ 10,8%, ʘʣʴʜʦʩʪʝʨʦʥʘ ʥʘ 16,4% ʥʠʞʝ, ʘ ʫʨʦʚʝʥʴ ʢʦʨʪʠʟʦʣʘ ʥʘ 33,9%, ʥʘʪʨʠʷ ʥʘ 16,0% ʠ 

ʢʘʣʠʷ ʥʘ 33,3% ʚʳʰʝ, ʯʝʤ ʫ ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʨʠʩ.2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ɻʅʉ ʠ ʈɸʉ ʫ ʪʘʙʘʢʦʚʦʜʦʚ ʠʟʤʝʥʷʝʪʩʷ ʧʦʬʘʟʥʦ.- ʉʪʝʧʝʥʴ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʪʠʭ ʩʜʚʠʛʦʚ ʠ ʠʭ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʚʠʩʷʪ ʦʪ ʨʝʞʠʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ. ɺ 

ʧʝʨʠʦʜ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʜʚʠʛʦʚ, ʪ.ʝ. ʚ ʧʝʨʚʦʡ ʬʘʟʝ, ʥʘʤʠ ʚʳʷʚʣʝʥʳ ʩʠʤʧʪʦʤʳ ʘʢʪʠʚʘʮʠʠ 

ʬʫʥʢʮʠʡ ʛʠʧʦʬʠʟʘ ʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʢʘʣʠʷ ʠ ʩʥʠʞʝʥʠʝ ʥʘʪʨʠʷ ʚ ʢʨʦʚʠ. ɺ ʵʪʦʡ ʬʘʟʝ 

ʧʨʷʤʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ ʛʠʧʦʬʠʟʘ ʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʘʣʴʜʦʩʪʝʨʦʥʦʤ ʠ ʥʘʪʨʠʝʤ 

ʫʩʠʣʝʥʳ, ʘ ʦʙʨʘʪʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʆʪʩʫʪʩʪʚʠʝ ʦʙʨʘʪʥʦʡ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʚʷʟʠ ʧʦ ʤʥʝʥʠʶ ɼʞ.ɿ ɿʘʢʠʨʦʚʘ [8,ʩ.54] ʦʙʫʩʣʦʚʣʝʥʦ ʜʚʫʤʷ ʧʨʠʯʠʥʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʠ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʦʚ ʪʘʙʘʢʘ ʥʘʨʫʰʘʝʪʩʷ ʘʫʪʦʨʝʛʫʣʷʪʦʨʥʳʡ ʤʝʭʘʥʠʟʤ ʪʦʨʤʦʞʝʥʠʷ ʩʠʩʪʝʤ 

ɻʅʉ ʠ ʈɸʉ. ɻʣʶʢʦʢʦʨʪʠʢʦʠʜʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʜʝʡʩʪʚʠʠ ʪʘʙʘʯʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ, ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʫʩʠʣʝʥʦ ʫʪʠʣʠʟʠʨʫʶʪʩʷ ʪʢʘʥʷʤʠ. ʅʝʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʞʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʙʝʣʢʘʤʠ 

ʧʣʘʟʤʳ ʢʨʦʚʠ, ʦʙʨʘʟʫʷ ʢʨʫʧʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʵʪʦʡ ʬʦʨʤʳ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʚ ʢʨʦʚʠ ʜʦ 160,9%. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʛʦʨʤʦʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʣʢʘʤʠ, ʥʝ ʤʦʛʫʪ ʧʨʦʥʠʢʘʪʴ 

ʯʝʨʝʟ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʠ ʧʦʵʪʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ, ʪʦʨʤʦʞʝʥʠʷ ʬʫʥʢʮʠʠ ʛʠʧʦʬʠʟʘ (ʪ.ʝ. ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ɸʂʊɻ), ʧʦ ʧʨʠʥʮʠʧʫ, ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ɺʦ-ʚʪʦʨʳʭ, ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʘʙʘʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʠʩʭʦʜʠʪ ʛʦʨʤʦʥʘʣʴʥʘʷ 

ʜʝʩʝʥʩʠʪʠʟʘʮʠʷ - ʩʥʠʞʝʥʠʝ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʜʝʡʩʪʚʠʝ 

 


