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1 ʯʘʩʪʴ 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ:  

ɺʘʩʠʣʝʚʩʢʠʡ ɸʥʘʪʦʣʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜ-ʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʢʦʥʩʫʣʴʪʘʥʪ ʧʨʠ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʇʦʤʦʱʥʠʢ ʨʝʜʘʢʪʦʨʘ:  

ʃʳʩʝʥʢʦ ɸʥʥʘ ʇʘʚʣʦʚʥʘ 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ:  

¶ ʇʘʣʴʯʝʚʩʢʠʡ ɸʥʜʨʝʡ ɺʠʪʘʣʴʝʚʠʯ ï ʜ. ʨ. ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʄɻʊʋ,  

ʄʫʨʤʘʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ʏʝʨʥʷʚʩʢʘʷ ʖʣʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʜ. ʨ. ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʉʘʤʖʨʀʌʉʀʅ,  

ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ʉʢʨʠʧʠʥ ɸʥʘʪʦʣʠʡ ɺʘʣʝʥʪʠʥʦʚʠʯ ï ʜ. ʨ. ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʀɻʄʋ,  

ʀʨʢʫʪʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ɼʦʙʨʦʚʦʣʴʩʢʘʷ ʅʘʪʘʣʠʷ ʇʘʚʣʦʚʥʘ ï ʜ. ʨ. ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʂʀʀɿ,  

ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ʂʦʣʠʩʥʠʯʝʥʢʦ ʈʫʩʣʘʥ ʌʝʜʦʨʦʚʠʯ ï ʜ. ʨ. ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʇɻʉʍɸ  

ʠʤ. ɼ.ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘ, ʆʩʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ʂʨʠʚʦʨʫʯʢʦ ɼʤʠʪʨʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜ. ʨ. ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʀʊɻʋ,  

ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ʂʠʘʥʛ ɾʠʣʘʥ ï ʜ. ʨ. ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʏʫʥʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʏʫʥʮʠʥ, ʂʅʈ 

¶ ʂʠʫ ʃʠʥ ï ʜ. ʨ. ʠʥʞʝʥʝʨʥʳʭ ʥʘʫʢ, ʖʞʥʦ-ʂʠʪʘʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɻʫʘʥʯʞʦʫ, 

ʂʅʈ 

¶ ʃʠʬʝʥ ʄʝʡʬʝʥʛ ï ʜ. ʨ. ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʝʢʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ,  

ʇʝʢʠʥ, ʂʅʈ 

¶ ɻʫʡ ɼʫʠʡ ï ʢ.ʤ.ʥ., ʍʘʡʥʘʥʴʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʍʘʡʢʦʫ, ʂʅʈ 

¶ ʃʝʡ ʈʦʥʛ ï ʢ.ʙ.ʥ., ʐʘʥʭʘʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɼʞʘʦ ʊʦʥʛ, ʐʘʥʭʘʡ, ʂʅʈ 

¶ ʖ ʖʥ ï ʢ. ʘʨʭ. ʥ., ʇʝʢʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʇʝʢʠʥ, 

ʂʅʈ 

¶ ɸʰʘ ɹʘʣʘ ï ʢ.ʤ.ʥ., ɺʩʝʠʥʜʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ɼʝʣʠ, ʀʥʜʠʷ 

¶ ɹʘʪʳʨ ʊʘʥʜʳʨʙʝʢʦʚ ï ʢ. ʛʝʦʛʨ. ʥ., ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʷ ʂʘʟʘʭʩʪʘʥʘ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

¶ ʇʝʪʨʦʚʩʢʠʡ ɸʨʪʝʤ ʀʛʦʨʝʚʠʯ ï ʢ.ʬ.ʥ., ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʄ. ʋʪʝʤʠʩʦʚʘ, ʋʨʘʣʴʩ, ʂʘʟʘʭʩʪʘʥ 

¶ ɸʛʘʬʦʥ ɹʝʨʝʢʘʤ ï ɻ ʢʩʧʝʨʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ ɸʟʝʨ-

ʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

¶ ʂʘʩʢʝʚʠʯ ʌʝʜʦʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢ. ʩ-ʭ. ʥ., ɹɻɸʊʋ, ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 

¶ ʂʘʨʧʦʚʠʯ ɸʥʥʘ ʖʨʴʝʚʥʘ ï ʢ. ʠʩʢ. ʥ., ɹɻʋʂʠʀ, ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 

¶ ʂʦʩʪʶʯʝʥʢʦ ɸʥʪʦʥʠʥʘ ʉʝʤʝʥʦʚʥʘ ï ʢ.ʠ.ʥ., ʂʅʋ ʠʤ. ʐʝʚʯʝʥʢʦ, ʂʠʝʚ, ʋʢʨʘʠʥʘ 

¶ ʇʘʚʣʝʥʢʦ ʅʠʥʘ ʄʘʨʢʦʚʥʘ ï ʢ.ʶ.ʥ., ʅʖʋ ʠʤ. ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ, ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

¶ ʇʝʪʨ ʃʝʙʝʢ ï ʢ.ʧʩʠʭ. ʥ., ʇʨʘʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʩʠʭʦ-ʩʦʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʇʨʘʛʘ, ʏʝʭʠʷ 

¶ ʂʫʣʘʢʦʚ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʢ.ʭ.ʥ., ʩʧʝʮʠʘʣʠʩʪ ʦʪʜʝʣʘ ʢʘʯʝʩʪʚʘ, ʏʝʣʷʙʠʥʩʢʠʡ ʭʠʤʠʯʝ-

ʩʢʠʡ ʟʘʚʦʜ çʆʢʩʠʜè, ʏʝʣʷʙʠʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ʊʠʱʝʥʢʦ ʅʠʢʦʣʘʡ ʇʝʪʨʦʚʠʯ ï ʢ. ʧʦʣʠʪʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʩʦʪʨʫʜʥʠʢ ʠʥʩʪʠʪʫʪʘ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʆʤʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

  



ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ:  

ɺʘʩʠʣʝʚʩʢʠʡ ɸʥʘʪʦʣʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜ-ʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʢʦʥʩʫʣʴʪʘʥʪ ʧʨʠ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʇʦʤʦʱʥʠʢ ʨʝʜʘʢʪʦʨʘ:  

ʃʳʩʝʥʢʦ ɸʥʥʘ ʇʘʚʣʦʚʥʘ 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ:  

¶ ʇʘʣʴʯʝʚʩʢʠʡ ɸʥʜʨʝʡ ɺʠʪʘʣʴʝʚʠʯ ï ʜ. ʨ. ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʄɻʊʋ,  

ʄʫʨʤʘʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ʏʝʨʥʷʚʩʢʘʷ ʖʣʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʜ. ʨ. ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʉʘʤʖʨʀʌʉʀʅ,  

ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ʉʢʨʠʧʠʥ ɸʥʘʪʦʣʠʡ ɺʘʣʝʥʪʠʥʦʚʠʯ ï ʜ. ʨ. ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʀɻʄʋ, ʀʨʢʫʪʩʢ,  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ɼʦʙʨʦʚʦʣʴʩʢʘʷ ʅʘʪʘʣʠʷ ʇʘʚʣʦʚʥʘ ï ʜ. ʨ. ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʂʀʀɿ,  

ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ʂʦʣʠʩʥʠʯʝʥʢʦ ʈʫʩʣʘʥ ʌʝʜʦʨʦʚʠʯ ï ʜ. ʨ. ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ,  

ʇɻʉʍɸ ʠʤ. ɼ.ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘ, ʆʩʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ʂʨʠʚʦʨʫʯʢʦ ɼʤʠʪʨʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜ. ʨ. ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʀʊɻʋ,  

ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

¶ ʂʠʘʥʛ ɾʠʣʘʥ ï ʜ. ʨ. ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʏʫʥʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʏʫʥʮʠʥ, ʂʅʈ 

¶ ʂʠʫ ʃʠʥ ï ʜ. ʨ. ʠʥʞʝʥʝʨʥʳʭ ʥʘʫʢ, ʖʞʥʦ-ʂʠʪʘʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɻʫʘʥʯʞʦʫ, ʂʅʈ 

¶ ʃʠʬʝʥ ʄʝʡʬʝʥʛ ï ʜ. ʨ. ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʝʢʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ,  

ʇʝʢʠʥ, ʂʅʈ 

¶ ɻʫʡ ɼʫʠʡ ï ʢ.ʤ.ʥ., ʍʘʡʥʘʥʴʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʍʘʡʢʦʫ, ʂʅʈ 

¶ ʃʝʡ ʈʦʥʛ ï ʢ.ʙ.ʥ., ʐʘʥʭʘʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɼʞʘʦ ʊʦʥʛ, ʐʘʥʭʘʡ, ʂʅʈ 

¶ ʖ ʖʥ ï ʢ. ʘʨʭ. ʥ., ʇʝʢʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʇʝʢʠʥ, ʂʅʈ 

¶ ɸʰʘ ɹʘʣʘ ï ʢ.ʤ.ʥ., ɺʩʝʠʥʜʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ɼʝʣʠ, ʀʥʜʠʷ 

¶ ɹʘʪʳʨ ʊʘʥʜʳʨʙʝʢʦʚ ï ʢ. ʛʝʦʛʨ. ʥ., ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʷ ʂʘʟʘʭʩʪʘʥʘ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

¶ ʇʝʪʨʦʚʩʢʠʡ ɸʨʪʝʤ ʀʛʦʨʝʚʠʯ ï ʢ.ʬ.ʥ., ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʄ. ʋʪʝʤʠʩʦʚʘ, ʋʨʘʣʴʩ, ʂʘʟʘʭʩʪʘʥ 

¶ ɸʛʘʬʦʥ ɹʝʨʝʢʘʤ ï ʵʢʩʧʝʨʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ,  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

¶ ʂʘʩʢʝʚʠʯ ʌʝʜʦʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢ. ʩ-ʭ. ʥ., ɹɻɸʊʋ, ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 

¶ ʂʘʨʧʦʚʠʯ ɸʥʥʘ ʖʨʴʝʚʥʘ ï ʢ. ʠʩʢ. ʥ., ɹɻʋʂʠʀ, ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 

¶ ʂʦʩʪʶʯʝʥʢʦ ɸʥʪʦʥʠʥʘ ʉʝʤʝʥʦʚʥʘ ï ʢ.ʠ.ʥ., ʂʅʋ ʠʤ. ʐʝʚʯʝʥʢʦ, ʂʠʝʚ, ʋʢʨʘʠʥʘ 

¶ ʇʘʚʣʝʥʢʦ ʅʠʥʘ ʄʘʨʢʦʚʥʘ ï ʢ.ʶ.ʥ., ʅʖʋ ʠʤ. ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ, ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 
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ʉʪʘʪʴʠ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʨʝʜʘʢʮʠʶ, ʨʝʮʝʥʟʠʨʫʶʪʩʷ. ɿʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʚʝʜʝʥʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʩʪʘʪʴʷʭ, 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʫʪ ʘʚʪʦʨʳ. ʄʥʝʥʠʝ ʨʝʜʘʢʮʠʠ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʤʥʝʥʠʝʤ ʘʚʪʦʨʦʚ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʠ ʧʝʨʝʧʝʯʘʪʢʝ ʩʩʳʣʢʘ ʥʘ ʞʫʨʥʘʣ ʦʙʷʟʘʪʝʣʴʥʘ. ʄʘʪʝʨʠʘʣʳ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 

 

ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ: 630091, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʫʣ. ʉʦʚʝʪʩʢʘʷ 64, ʦʬ. 505 

ʉʘʡʪ: http://rf-china-science.ru 

ɽ-mail: info@rf-china-science.ru 
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ɾʫʨʥʘʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 
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ʋɼʂ: 572.023  
 

ɻʀɹʁʅʇʊɻʘʀʕ ʈʁʋɹʆʁʘ ʁ ʊʇʊʋʇʘʆʁʘ ʁʅʅʌʆʁʋɾʋɹ ʌ ɽʇʈʉʁʀʔɻʆʇʂ 
ʅʇʄʇɽɾɿʁ 

 

ɹʫʨʠʢʦʚ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 ʗʨʦʩʣʘʚʩʢʦʝ ʚʳʩʰʝʝ ʚʦʝʥʥʦʝ ʫʯʠʣʠʱʝ ʧʨʦʪʠʚʦʚʦʟʜʫʰʥʦʡ ʦʙʦʨʦʥʳ 

ɽʣʴʢʠʥ ʖʨʠʡ ɻʝʦʨʛʠʝʚʠʯ,  
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʗʨʦʩʣʘʚʩʢʦʛʦ ʚʳʩʰʝʛʦ 

ʚʦʝʥʥʦʛʦ ʫʯʠʣʠʱʘ ʧʨʦʪʠʚʦʚʦʟʜʫʰʥʦʡ ʦʙʦʨʦʥʳ 

ɸʭʤʘʝʚ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʗʨʦʩʣʘʚʩʢʦʛʦ ʚʳʩʰʝʛʦ ʚʦʝʥʥʦʛʦ ʫʯʠʣʠʱʘ 

ʧʨʦʪʠʚʦʚʦʟʜʫʰʥʦʡ ʦʙʦʨʦʥʳ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʦʧʨʠʟʳʚʥʦʡ ʤʦʣʦʜʝʞʠ, ʦʪʥʝʩʝʥʥʳʭ 
ʧʦ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ ʢ ʦʩʥʦʚʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʛʨʫʧʧʝ. 
ʂʣʁ ʯʝʚʳʝ ʩʣʦʚʘ: ʥʫʪʨʠʝʥʪʳ, ʧʠʪʘʥʠʝ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ  
 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʦ ʜʦʢʘʟʘʥ-

ʥʳʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʠʪʘʥʠʷ ʚ ʮʝ-
ʣʦʤ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʤʤʫ-
ʥʠʪʝʪ, ʥʦ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʜʝʬʠʮʠʪ ʦʪʜʝʣʴʥʳʭ ʢʦʤ-
ʧʦʥʝʥʪʦʚ ʧʠʱʠ ʪʦʞʝ ʤʦʞʝʪ ʥʘʨʫʰʘʪʴ ʬʫʥʢʮʠʠ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʭ ʟʘʱʠʪʥʳʭ ʩʠʣ ʦʨʛʘ-
ʥʠʟʤʘ. ʉʠʥʜʨʦʤ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʝ-
ʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʥʫʪʨʠʝʥʪʦʚ (ʚʠʪʘʤʠ-
ʥʦʚ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʜʨ.) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳ-
ʰʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ 
ʪʷʞʝʣʳʤ ʠʭ ʪʝʯʝʥʠʝʤ, ʘʪʨʦʬʠʝʡ ʣʠʤʬʦʠʜʥʦʡ 
ʪʢʘʥʠ, ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʘ ʣʠʤʬʦʮʠʪʦʚ, ʦʩʣʘʙʣʝ-
ʥʠʝʤ ʨʝʘʢʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠ-
ʪʝʪʘ. ʉʥʠʞʝʥʠʝ ʢʘʣʦʨʠʡʥʦʩʪʠ ʧʠʪʘʥʠʷ ʦʢʘʟʳʚʘʝʪ 
ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʚʷʟʘʥʥʳʝ ʩ ʠʤʤʫ-
ʥʠʪʝʪʦʤ ʊ- ʠ ɺ-ʢʣʝʪʢʠ. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʫʪ-
ʨʠʝʥʪʦʚ (ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʚʠʪʘ-
ʤʠʥʦʚ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʜʨ.) ʥʘ ʬʫʥʢʮʠʠ ʦʪʜʝʣʴ-
ʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠʤʤʫʥʦʮʠʪʦʚ.  
ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʤʠʢʨʦ-
ʵʣʝʤʝʥʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʩʦʣʠ ʤʘʨʛʘʥʮʘ ʚʳʟʳʚʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʠʤʤʫʥʥʳʭ ʤʝ-
ʭʘʥʠʟʤʦʚ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘ-
ʥʠʟʤʝ, ʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʤʝʜʠ ʠ ʤʘʨʛʘʥʮʘ ʚ ʧʠʱʝ 
ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʤʝʥʴʰʝʥʠʶ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢ-
ʪʠʚʥʦʩʪʠ ʣʝʡʢʦʮʠʪʦʚ, ʩʥʠʞʝʥʠʶ ʪʠʪʨʘ ʣʠʟʦʮʠʤʘ ʠ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ.  
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʬʠʮʠʪ ʞʝʣʝʟʘ ʩʣʫʞʠʪ ʧʨʠ-

ʯʠʥʦʡ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ 
ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ. ʇʨʠ ʜʝʬʠ-
ʮʠʪʝ ʞʝʣʝʟʘ ʦʪʤʝʯʘʣʦʩʴ ʧʘʜʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʘʛʦ-
ʮʠʪʦʟʘ ʠ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ 
ʟʘ ʩʯʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ 
ʚ ʥʠʭ. ʆʙʥʘʨʫʞʝʥʦ ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʊ- ʠ ɺ-
ʣʠʤʬʦʮʠʪʦʚ ʠ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʫʣʝʚʳʭ ʢʣʝʪʦʢ. 
ʇʦ ʤʝʨʝ ʥʘʨʘʩʪʘʥʠʷ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʞʝʣʝʟʦʜʝʬʠ-
ʮʠʪʥʦʡ ʘʥʝʤʠʠ, ʜʘʥʥʳʝ ʩʜʚʠʛʠ ʫʩʫʛʫʙʣʷʶʪʩʷ. 

ʅʘʣʠʯʠʝ ʪʝʩʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʫʨʦʚʥʝʤ ʩʳʚʦʨʦʪʦʯ-
ʥʦʛʦ ʞʝʣʝʟʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʶʱʠ-
ʝʩʷ ʥʘʨʫʰʝʥʠʷ ʚ ʊ-ʢʣʝʪʦʯʥʦʤ ʟʚʝʥʝ ʠʤʤʫʥʠʪʝʪʘ 
ʦʙʫʩʣʦʚʣʝʥʦ ʜʝʬʠʮʠʪʦʤ ʵʪʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘ. ʀʩ-
ʩʣʝʜʫʷ ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ 14-17 
ʣʝʪʥʠʭ ʧʦʜʨʦʩʪʢʦʚ ʙʦʣʴʥʳʭ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ 
ʘʥʝʤʠʝʡ, ʦʙʥʘʨʫʞʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʬʘʛʦ-
ʮʠʪʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ. ʌʘʢʪ ʚʳʩʦʢʦʡ ʠʥ-
ʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʠ ʜʝʬʠʮʠʪʝ ʞʝʣʝʟʘ 
ʚʧʦʣʥʝ ʧʦʥʷʪʝʥ ʩ ʧʦʟʠʮʠʡ ʟʥʘʯʠʤʦʩʪʠ ʞʝʣʝʟʘ ʜʣʷ 
ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʢʘʞʜʦʡ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʠ ʢʣʝʪʦʢ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ, ʤʘʢʨʦʬʘʛʦʚ, 
ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʣʝʡʢʦʮʠʪʦʚ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʛʫ-
ʤʦʨʘʣʴʥʳʡ, ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʥʝʩʧʝʮʠ-
ʬʠʯʝʩʢʫʶ ʟʘʱʠʪʫ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʬʠʮʠʪ ʞʝ-
ʣʝʟʘ ʫ ʜʝʪʝʡ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʤʥʦʛʦʦʙʨʘʟʥʳʤʠ ʥʘʨʫ-
ʰʝʥʠʷʤʠ ʤʝʪʘʙʦʣʠʟʤʘ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʣʝʡʢʦʮʠʪʦʚ, 
ʩʥʠʞʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʫʤʦ-
ʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʱʠʪʳ, ʫʯʘʩʪʚʫʶʱʠʭ ʦʧʦʩʨʝʜʦ-
ʚʘʥʥʦ ʚ ʠʤʤʫʥʥʦʤ ʊ-ʟʘʚʠʩʠʤʦʤ ʦʪʚʝʪʝ. ʅʘʟʚʘʥʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʧʦʷʚʣʷʣʠʩʴ ʩ ʧʝʨʚʳʭ ʵʪʘʧʦʚ ʩʠʜʝʨʦʧʝ-
ʥʠʠ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʦʚʠʥʥʳ ʚ ʚʳʩʦʢʦʡ ʠʥʬʝʢʮʠ-
ʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ ʜʦʧʨʠ-
ʟʳʚʥʦʛʦ ʠ ʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ 
ʥʠʭ ʭʨʦʥʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʠ. ʕʪʦ ʜʠʢʪʫʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫ-
ʧʨʝʞʜʝʥʠʶ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʫ ʤʦʣʦ-
ʜʸʞʠ ʜʦʧʨʠʟʳʚʥʦʛʦ ʠ ʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʙʩʣʝ-
ʜʫʷ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʧʨʠ ʨʘʟʚʠʪʠʠ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʠ ʟʘ-
ʤʝʪʥʦ ʠʟʤʝʥʠʣʠʩʴ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. ʇʨʠ ʵʪʦʤ 
ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʬʘʢʪʦʨʘʭ ʛʫʤʦʨʘʣʴʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
ʇʨʠ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʛʣʘʚʥʦʝ ʤʝʩʪʦ ʦʪʚʦʜʠʣʦʩʴ 

ʮʠʥʢʫ, ʢʘʢ ʩʘʤʦʤʫ ʟʥʘʯʠʤʦʤʫ ʤʠʢʨʦʵʣʝʤʝʥʪʫ. ʈʘʩ-
ʩʪʨʦʡʩʪʚʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʥʘʙʣʶʜʘʣʠʩʴ ʢʘʢ ʧʨʠ ʜʝʬʠʮʠʪʝ ʮʠʥʢʘ, ʪʘʢ ʠ 
ʧʨʠ ʝʛʦ ʠʟʙʳʪʢʝ. ʋʤʝʨʝʥʥʳʡ ʜʝʬʠʮʠʪ ʮʠʥʢʘ ʧʦʜʘʚ-
ʣʷʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ-ʢʠʣʣʝʨʦʚ, 



6    ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ çʉʦʜʨʫʞʝʩʪʚʦè ˉ 21/ 2017 

ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʜʣʝʥʠʶ ʩʦʟʨʝʚʘʥʠʷ ʊ-ʢʣʝʪʦʢ ʠ ʩʥʠ-
ʞʝʥʠʶ ʠʭ ʘʢʪʠʚʥʦʩʪʠ. ʉʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʚ 
ʦʪʥʦʰʝʥʠʠ ʩʝʣʝʥʘ ʠ ʤʝʜʠ. ʋ ʯʝʣʦʚʝʢʘ ʜʝʬʠʮʠʪ 
ʮʠʥʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʠ ʠ 
ʦʙʦʩʪʨʝʥʠʶ ʪʝʯʝʥʠʷ ʜʠʘʙʝʪʘ, ʉʇʀɼʘ, ʧʦʯʝʯʥʦʡ ʥʝ-
ʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʨʘʢʘ ʠ ʜʨ. ɽʞʝʜʥʝʚʥʳʡ ʧʨʠʝʤ ʮʠʥʢʘ 
(55 - 100 ʤʛ/ʩʫʪʢʠ) ʚ ʪʝʯʝʥʠʝ 1 - 12 ʤʝʩʷʮʝʚ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʫʣʫʯʰʘʣ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ ʫ ʧʦʞʠʣʳʭ ʣʶ-
ʜʝʡ. ʀʟʙʳʪʦʢ ʮʠʥʢʘ ʤʦʞʝʪ ʫʛʥʝʪʘʪʴ ʧʦʛʣʦʱʝʥʠʝ 
ʤʝʜʠ ʠ ʚʳʟʳʚʘʪʴ ʝʛʦ ʜʝʬʠʮʠʪ. ʆ ʮʝʣʝʙʥʳʭ ʩʚʦʡ-
ʩʪʚʘʭ ʮʠʥʢʘ ʠʟʚʝʩʪʥʦ ʫʞʝ ʜʘʚʥʦ, ʥʦ ʪʦʣʴʢʦ ʩ 60-ʭ 
ʛʦʜʦʚ ʥʘʰʝʛʦ ʩʪʦʣʝʪʠʷ ʥʘʯʘʣʦʩʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 
ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʵʪʦʛʦ ʤʠʢʨʦʵʣʝ-
ʤʝʥʪʘ. ʆʙʳʯʥʦ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʮʠʥʢʘ ʤʝʥʴʰʝ ʨʝ-
ʢʦʤʝʥʜʫʝʤʳʭ ʥʦʨʤ, ʦʩʦʙʝʥʥʦ ʚʝʛʝʪʘʨʠʘʥʮʳ. 
ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, 

ʯʪʦ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʤʦʛʫʪ ʢʘʢ ʩʪʠʤʫʣʠʨʦʚʘʪʴ, ʪʘʢ 
ʠ ʧʦʜʘʚʣʷʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʪʠʪʝʣ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 
ʵʬʬʝʢʪ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʨʝʘʢʪʠʚʥʦʩʪʴ 
ʦʨʛʘʥʠʟʤʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʟʦʡ ʵʣʝʤʝʥʪʘ. 
ɸ.ʀ. ɺʝʥʯʠʢʦʚ ʫʢʘʟʳʚʘʣ ʥʘ ʥʘʣʠʯʠʝ ʪʨʝʭ ʟʦʥ ʜʝʡ-
ʩʪʚʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ: 
1) ɿʦʥʘ ʪʦʢʩʠʢʦ-ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ. ʇʨʠ ʥʝʡ 

ʦʪʤʝʯʘʝʪʩʷ ʫʛʥʝʪʘʶʱʠʡ ʵʬʬʝʢʪ. 
2) ɿʦʥʘ ʙʝʟʜʝʡʩʪʚʠʷ, ʢʦʛʜʘ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʚʳʨʘʞʝʥ ʚʝʩʴʤʘ ʩʣʘʙʦ. 
3) ɿʦʥʘ ʙʠʦʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ - ʧʨʠ ʧʨʠʤʝʥʝ-

ʥʠʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʩʚʦʡʩʪʚʝʥʥʦʤ 
ʦʨʛʘʥʠʟʤʫ. ɸʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʚʦʡ-
ʩʪʚʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʦʷʚʣʷʶʪʩʷ ʣʠʰʴ ʧʨʠ ʧʨʠ-
ʤʝʥʝʥʠʠ ʠʭ ʚ ʨʘʤʢʘʭ ʠʤʝʥʥʦ ʵʪʦʡ ʟʦʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʙʘʚʢʠ ʢ ʨʘʮʠʦʥʘʤ ʧʠʪʘʥʠʷ ʨʘʟ-
ʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʞʝʣʝʟʦ, ʤʝʜʴ 
ʠ ʢʦʙʘʣʴʪ; ʤʝʜʴ, ʤʘʨʛʘʥʝʮ, ʪʠʪʘʥ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 
ʩʦʯʝʪʘʥʠʡ) ʧʦʚʳʰʘʣʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ. ɼʦʩʪʦʚʝʨʥʦ ʚʦʟʨʘʩʪʘʣʠ ʬʘ-
ʛʦʮʠʪʦʟ ʠ ʬʘʛʦʮʠʪʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʤʠʢʨʦʵʣʝ-
ʤʝʥʪʳ ʦʢʘʟʳʚʘʣʠ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʩʦ-
ʜʝʨʞʘʥʠʝ ʘʛʛʣʶʪʠʥʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ 
ʬʘʛʦʮʠʪʘʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʣʝʡʢʦʮʠʪʦʚ, ʧʦʣʦʞʠ-
ʪʝʣʴʥʦ ʚʣʠʷʣʠ ʥʘ ʘʥʪʠʪʝʣʦʦʙʨʘʟʦʚʘʥʠʝ. 
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ʀʉʊʆʈʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

ʈʉʁʊʘɼɹ ʃɹʃ ʁɽɾʇʄʇɼʁʐɾʊʃʁʂ ʋɾʃʊʋ: ʃ ʁʊʋʇʉʁʁ ʈʉɹʃʋʁʃʁ 
ʇʍʇʉʅʄɾʆʁʘ ʇʋʆʇʑɾʆʁʂ ɻʄɹʊʋʁ ʁ ʈʇʄʁʋʁʐɾʊʃʇʂ ʄʇʘʄʕʆʇʊʋʁ ʆɹ 

ɻʇʊʋʇʃɾ ʉʇʊʊʁʁ ɻ ʈɾʉʁʇɽ ɼʉɹɿɽɹʆʊʃʇʂ ɻʇʂʆʔ 

 

ɾʫʨʘʚʣʝʚ ɺ.ɺ. 
ʀʥʩʪʠʪʫʪ ʠʩʪʦʨʠʠ ʉʆ ʈɸʅ 

 
ɸʥʥʦʪʘʮʠʷ: ʀʩʩʣʝʜʫʝʪʩʷ ʬʝʥʦʤʝʥ ʧʨʠʩʷʛʠ ʠ ʪʦʨʞʝʩʪʚʝʥʥʦʛʦ ʦʙʝʱʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʚʰʠʡ ʩʦʙʦʡ ʧʨʘʢ-

ʪʠʢʫ ʦʬʦʨʤʣʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʚʣʘʩʪʠ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʣʦʷʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʥʪʠʙʦʣʴʰʝʚʠʩʪʩʢʠʭ ʨʝ-
ʞʠʤʦʚ ʥʘ ʚʦʩʪʦʢʝ ʈʦʩʩʠʠ ʚ 1918ï1919 ʛʛ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʪʝʢʩʪʦʚ ʛʨʘʞʜʘʥʩʢʠʭ ʠ ʚʦʝʥʥʳʭ 
ʧʨʠʩʷʛ ʠ ʪʦʨʞʝʩʪʚʝʥʥʳʭ ʦʙʝʱʘʥʠʡ. ɺʳʷʚʣʝʥʘ ʩʝʤʘʥʪʠʢʘ ʦʪʜʝʣʴʥʳʭ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʣʷʪʚʝʥ-
ʥʳʭ ʪʝʢʩʪʦʚ, ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʢʩʪʦʚ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʠʜʦʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 
ʧʨʠʩʷʛʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘʙʦʨʦʚ ʦʙʨʘʟʦʚ ʦʪʨʘʞʘʣʠ ʠʜʝʦʣʦʛʠʯʝʩʢʫʶ ʠ ʧʦʣʠʪʠʯʝʩʢʫʶ ʜʠʥʘʤʠʢʫ ʘʥʪʠʙʦʣʴ-
ʰʝʚʠʩʪʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʚʦʩʪʦʢʝ ʈʦʩʩʠʠ. ʊʝʢʩʪʳ ʧʨʠʩʷʛ ʧʨʝʜʩʪʘʚʣʷʣʠ ʠʜʝʦʣʦʛʠʯʝʩʢʠʡ çʤʝʡʥʩʪʨʠʤè ʘʥ-
ʪʠʙʦʣʴʰʝʚʠʩʪʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʩʘʤʠ ʚʳʩʪʫʧʘʣʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʥʜʦʢʪʨʠʥʘʮʠʠ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ 
ʦʪʨʘʞʘʣʠ ʩʠʩʪʝʤʫ ʧʦʣʠʪʠʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ð ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʞʜʘʥʩʢʘʷ ʚʦʡʥʘ, ʢʦʥʪʨʨʝʚʦʣʶʮʠʷ, ʉʠʙʠʨʴ, ʂʦʣʯʘʢ, ʠʜʝʦʣʦʛʠʷ, ʠʩʪʦʨʠʷ ʜʠʩ-
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Abstract:  This article focuses on the study of phenomenon of an oath and a solemn promise, which repre-

sented the practice of formalization of power relationships and political allegiance at the territory of Anti-Bolshe-
vik regimes in the Russian East in 1918ï1919. The analysis of official texts of civic and military oaths and solemn 
promises is performed. The meaning of separate substantive elements of oath texts was identified, and the com-
parative analysis of texts was performed. The conclusion is made that modifications of oath structure and the used 
sets of images reflected the ideological and political dynamics of the Anti-Bolshevik movement in Eastern Russia. 
Texts of oaths represented the ideological ñmainstreamò of the Anti-Bolshevik movement and acted as a tool of 
indoctrination of its participants, as well as reflected the system of political values as one of the main sources of 
political practice.  
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ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʢʦʣʦʩʩʘʣʴʥʳʤ ʤʘʩʰʪʘʙʘʤ, 

ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʧʦʥʳʥʝ ʥʝʠʩʯʝʨʧʘʥ-
ʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʩʦʙʳʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʨʝʚʦʣʶʮʠʠ 
ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ 1917ï1922 ʛʛ. ʧʨʦʜʦʣʞʘʶʪ 
ʧʨʠʚʣʝʢʘʪʴ ʥʝʠʟʤʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝ-
ʨʝʩ. ʇʦʪʦʢ ʧʦʩʚʷʱʝʥʥʦʡ ʠʤ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʥʝ 
ʠʩʩʷʢʘʝʪ, ʘ ʙʝʩʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ 
ʠʩʪʦʣʢʦʚʘʥʠʷ ʵʪʦʡ ʵʧʦʭʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʝʨʩʧʝʢ-
ʪʠʚʝ (ʩʦʮʠʘʣʴʥʦʡ, ʧʘʨʪʠʡʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ, ʥʘʮʠʦ-
ʥʘʣʴʥʦʡ ʠ ʜʨ.) ʦʬʦʨʤʠʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʦʡʯʠʚʳʭ 
ʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʜʠʮʠʡ. 
ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʝ ʧʨʦʭʦʜʠʣʠ 

ʠ ʤʠʤʦ ʢʫʣʴʪʫʨʥʳʭ ʚʦʦʙʱʝ ʠ ʠʜʝʦʣʦʛʠʯʝʩʢʠʭ ʚ 
ʯʘʩʪʥʦʩʪʠ ʘʩʧʝʢʪʦʚ ʠʩʪʦʨʠʠ ʜʘʥʥʦʡ ʵʧʦʭʠ. ʆʜʥʘʢʦ 
ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʨʘʟ-
ʜʝʣʴʥʦ ʛʦʩʧʦʜʩʪʚʦʚʘʣʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʝʥʦʤʝʥʘʭ 
ʢʫʣʴʪʫʨʳ ʢʘʢ ʦʙ çʦʪʨʘʞʝʥʠʠ ʛʣʫʙʠʥʥʳʭ ʩʦʮʠʘʣʴ-
ʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʚʣʘʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡè [20. ʉ. 107]. 
ɺ ʩʫʱʥʦʩʪʥʦʡ ʦʧʧʦʟʠʮʠʠ ʢ ʜʘʥʥʦʤʫ ʧʦʜʭʦʜʫ ʥʘʭʦ-
ʜʠʪʩʷ ʚʟʛʣʷʜ ʥʘ ʢʫʣʴʪʫʨʫ ʢʘʢ ʥʘ ʩʠʩʪʝʤʫ, ʷʚʣʷʶʱʫ-
ʶʩʷ çʠʩʪʦʯʥʠʢʦʤ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʪʠʣʝʡ ʠ ʜʘʞʝ ʩʠ-
ʣʦʡ, ʨʫʢʦʚʦʜʷʱʝʡ ʩʫʜʴʙʘʤʠ ʥʘʮʠʡè [20. ʉ. 107]. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʠʜʝʦʣʦʛʠʠ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ 
ʢʫʣʴʪʫʨʳ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʩʪʘʥʦʚʠʪʩʷ ʚʳʷʚʣʝʥʠʝ ʩʝ-
ʤʘʥʪʠʯʝʩʢʠʭ ʠ ʜʠʩʢʫʨʩʠʚʥʳʭ ʩʠʩʪʝʤ ʠʣʠ ʠʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʧʦʨʦʞʜʘʶʱʠʭ ʠʣʠ ʨʘʩʰʘʪʳʚʘʶʱʠʭ ʘʚʪʦ-
ʨʠʪʝʪ ʠ ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʦʩʫʱʝʩʪʚʣʝ-
ʥʠʝ ʚʣʘʩʪʠ. 
ɸʚʪʦʨʠʪʝʪʥʳʡ ʠʩʪʦʨʠʦʛʨʘʬ, ʦʮʝʥʠʚʘʷ ʧʝʨ-

ʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʠ ʛʨʘʞʜʘʥ-
ʩʢʦʡ ʚʦʡʥʳ ʚ ʈʦʩʩʠʠ, ʛʦʚʦʨʠʪ ʦ ʧʦʪʨʝʙʥʦʩʪʠ çʧʝʨʝ-
ʥʦʩʘ ʮʝʥʪʨʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 
ʢʫʣʴʪʫʨʥʳʝ ʬʨʦʥʪʳ ʧʦʟʥʘʥʠʷ: ʧʦʠʩʢ ʢʫʣʴʪʫʨʥʳʭ 
ʩʤʳʩʣʦʚ, ʠʟʫʯʝʥʠʝ ʩʠʤʚʦʣʦʚ, ʨʠʪʫʘʣʦʚ, ʮʝʥʥʦʩʪʝʡ, 
ʷʟʳʢʘ, ʤʝʞʢʫʣʴʪʫʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡè [4. ʉ. 7.]. 
ɺʧʨʦʯʝʤ, ʚ ʨʝʘʣʴʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʘʢʪʠʢʝ 
ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ, ʩʪʦʣʴ ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʩʦʚʨʝ-
ʤʝʥʥʦʡ ʟʘʧʘʜʥʦʡ ʠʩʪʦʨʠʦʛʨʘʬʠʠ ʚ ʮʝʣʦʤ ʠ ʜʣʷ ʦʪ-
ʜʝʣʴʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩ-
ʪʦʨʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʧʦʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, 
ʧʨʠʯʝʤ ʘʚʪʦʨʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ 
ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶ-
ʯʠʪʝʣʴʥʦ ʥʘ ʨʝʚʦʣʶʮʠʦʥʥʦʤ ʣʘʛʝʨʝ. ʄʝʞʜʫ ʪʝʤ, 
ʮʝʣʦʩʪʥʦʝ ʧʦʥʠʤʘʥʠʝ ʛʨʘʥʜʠʦʟʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ 
ʢʦʥʬʣʠʢʪʘ, ʢʦʪʦʨʳʤ ʧʨʝʜʩʪʘʶʪ ʩʦʙʳʪʠʷ 1917ï1922 
ʛʛ., ʥʝʜʦʩʪʠʞʠʤʦ ʙʝʟ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʝʤʘʥʪʠ-
ʯʝʩʢʦʡ ʠ ʜʠʩʢʫʨʩʠʚʥʦʡ ʩʠʩʪʝʤ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 
ʘʥʪʠʙʦʣʴʰʝʚʠʩʪʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. 
ʉʘʤʳʤ ʢʨʫʧʥʳʤ ʠ ʚʣʠʷʪʝʣʴʥʳʤ ʧʦʣʠʪʠʯʝʩʢʠʤ 

ʮʝʥʪʨʦʤ ʘʥʪʠʙʦʣʴʰʝʚʠʩʪʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʩʪʘʣʦ 
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ʈʦʩʩʠʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʚ ʆʤʩʢʝ ʚʦ ʛʣʘʚʝ ʩ ɺʝʨ-
ʭʦʚʥʳʤ ʇʨʘʚʠʪʝʣʝʤ ʠ ɺʝʨʭʦʚʥʳʤ ɻʣʘʚʥʦʢʦʤʘʥʜʫ-
ʶʱʠʤ ʘʜʤʠʨʘʣʦʤ ɸ.ɺ. ʂʦʣʯʘʢʦʤ. ʕʪʦ ʧʨʘʚʠʪʝʣʴ-
ʩʪʚʦ ʙʳʣʦ ʧʨʠʟʥʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʙʱʝʨʦʩʩʠʡʩʢʦʡ 
ʚʣʘʩʪʠ ʚʩʝʤʠ çʙʝʣʳʤʠè ʨʝʛʠʦʥʘʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ 
ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘʤʠ, ʩʬʦʨʤʠ-
ʨʦʚʘʣʦ 400-ʪʳʩʷʯʥʳʝ ʚʦʦʨʫʞʝʥʥʳʝ ʩʠʣʳ ʠ ʤʥʦʛʦ-
ʯʠʩʣʝʥʥʳʡ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʧʦʜʜʝʨʞʠ-
ʚʘʣʦ ʪʝʩʥʳʝ ʩʚʷʟʠ ʩ ʩʪʨʘʥʘʤʠ ɸʥʪʘʥʪʳ. çʂʦʣʯʘʢʦʚ-
ʩʢʠʡè ʬʨʦʥʪ ʜʚʘʞʜʳ ʧʨʠʟʥʘʚʘʣʩʷ ʙʦʣʴʰʝʚʠʩʪʩʢʠʤ 
ʨʫʢʦʚʦʜʩʪʚʦʤ ʛʣʘʚʥʳʤ ʬʨʦʥʪʦʤ ʩʦʚʝʪʩʢʦʡ ʨʝʩʧʫʙ-
ʣʠʢʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʤʝʥʥʦ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

çʢʦʣʯʘʢʦʚʩʢʦʡ ʜʠʢʪʘʪʫʨʳè ʘʥʪʠʙʦʣʴʰʝʚʠʩʪʩʢʦʝ 
ʜʚʠʞʝʥʠʝ ʥʘ ʚʦʩʪʦʢʝ ʈʦʩʩʠʠ ʜʦʩʪʠʛʣʦ ʤʘʢʩʠʤʫʤʘ 
ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʢʫʣʴʤʠʥʘʮʠʠ ʚʥʝʰʥʝʛʦ ʚʣʠʷʥʠʷ ʠ 
ʧʦʣʠʪʠʯʝʩʢʦʡ ʦʬʦʨʤʣʝʥʥʦʩʪʠ. ʀʥʩʪʠʪʫʪ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʧʨʠʩʷʛʠ ʚʳʩʪʫʧʘʣ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ 
ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʧʦʣʠʪʠʯʝʩʢʦʡ 
ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʨʦʷʚʣʷʣ ʩʠʩʪʝʤʫ ʦʩʥʦʚʥʳʭ ʮʝʥ-
ʥʦʩʪʝʡ ʠ ʢʣʶʯʝʚʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠʜʝʡ ʜʘʥʥʦʛʦ ʨʝ-
ʞʠʤʘ. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʪʦʨʠʷ ʧʨʠʩʷʛ ʠ ʢʣʷʪʚ ʧʨʠ-

ʚʣʝʢʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ [1, 2, 5, 10, 11, 12, 16, 
17, 18]. ʇʦʷʚʠʣʠʩʴ ʠ ʧʝʨʚʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʟʘʪʨʘʛʠ-
ʚʘʶʱʠʝ ʠʩʪʦʨʠʶ ʠʥʩʪʠʪʫʪʘ ʧʨʠʩʷʛʠ ʚ ʈʦʩʩʠʠ ʚ ʧʝ-
ʨʠʦʜ ʨʝʚʦʣʶʮʠʠ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ [15; 6; 7; 19]. 
ʉʦʚʝʪʦʤ ʤʠʥʠʩʪʨʦʚ ʈʦʩʩʠʡʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴ-

ʩʪʚʘ ʘʜʤʠʨʘʣʘ ɸ.ɺ. ʂʦʣʯʘʢʘ ʚʦʧʨʦʩ ʦ ʨʘʟʣʠʯʥʳʭ 
ʧʨʠʩʷʛʘʭ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʥʝʦʜʥʦʢʨʘʪʥʦ. 28 ʷʥʚʘʨʷ 
1919 ʛ. ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʪʝʢʩʪ ʧʨʠʩʷʛʠ ɺʝʨʭʦʚʥʦʛʦ 
ʇʨʘʚʠʪʝʣʷ [13. C. 247ï248], ʧʨʝʜʩʝʜʘʪʝʣʷ ʉʦʚʝʪʘ 
ʤʠʥʠʩʪʨʦʚ, ʤʠʥʠʩʪʨʦʚ, ʪʦʚʘʨʠʱʝʡ ʠ ʧʦʤʦʱʥʠʢʦʚ 
ʤʠʥʠʩʪʨʦʚ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ, ʝʛʦ ʪʦʚʘ-
ʨʠʱʘ, ʛʣʘʚʥʦʫʧʨʘʚʣʷʶʱʠʭ ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʷʤʠ, 
ʫʧʨʘʚʣʷʶʱʝʛʦ ʜʝʣʘʤʠ ɺʝʨʭʦʚʥʦʛʦ ʧʨʘʚʠʪʝʣʷ ʠ ʉʦ-
ʚʝʪʘ ʤʠʥʠʩʪʨʦʚ ʠ ʝʛʦ ʧʦʤʦʱʥʠʢʦʚ [13. ʉ. 248.], 
ʧʨʠʩʷʛʠ ʠ ʪʦʨʞʝʩʪʚʝʥʥʦʛʦ ʦʙʝʱʘʥʠʷ ʜʣʷ ʣʠʮ, ʧʦ-
ʩʪʫʧʘʶʱʠʭ ʚ ʨʷʜʳ ʘʨʤʠʠ ʥʘ ʦʩʥʦʚʘʭ ʧʨʠʟʳʚʘ, ʘ 
ʪʘʢʞʝ ʪʝʢʩʪʘ ʦʩʦʙʦʛʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʜʣʷ ʣʠʮ, ʧʦʩʪʫ-
ʧʘʶʱʠʭ ʚ ʘʨʤʠʶ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʨʦʚʦʣʴʮʝʚ [13. C. 
248ï249.]. 25 ʬʝʚʨʘʣʷ 1919 ʛ. ʉʦʚʤʠʥ ʧʦʨʫʯʠʣ ʤʠ-
ʥʠʩʪʝʨʩʪʚʫ ʶʩʪʠʮʠʠ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʢʩʪ ʧʨʠʩʷʛʠ ʜʣʷ 

ʯʠʥʦʚ ʤʠʣʠʮʠʠ [13. ʉ. 340], ʘ 18 ʤʘʨʪʘ 1919 ʛ. ð 
ʜʣʷ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʛʨʘʞʜʘʥʩʢʠʭ ʚʝʜʦʤʩʪʚ [13. ʉ. 
430]. 1 ʘʧʨʝʣʷ 1919 ʛ. ʉʦʚʝʪ ʤʠʥʠʩʪʨʦʚ ʦʙʩʫʞʜʘʣ 
ʪʝʢʩʪ ʢʣʷʪʚʝʥʥʦʛʦ ʦʙʝʱʘʥʠʷ ʜʣʷ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ 
ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʩʷʛʠ ʜʦʣʞʥʦʩʪʥʳʭ 
ʣʠʮ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ [13. ʉ. 493]. 6 
ʦʢʪʷʙʨʷ 1919 ʛ. ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʩʚʷʟʘʥʥʳʡ, ʥʦ ʚʩʝ 
ʞʝ ʩʪʦʷʱʠʡ ʥʝʩʢʦʣʴʢʦ ʦʩʦʙʥʷʢʦʤ ʚʦʧʨʦʩ ʦ ʧʨʠʩʷ-
ʛʘʭ ʧʨʠ ʚʩʪʫʧʣʝʥʠʠ ʚ ʨʦʩʩʠʡʩʢʦʝ ʧʦʜʜʘʥʩʪʚʦ [14. ʉ. 
524]. 
ʀʩʭʦʜʷ ʠʟ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʢʩʪʦʚ ʧʨʠʩʷʛ ʢ 

ʘʢʪʦʚʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʠʟʫʯʝʥʠʝ ʠʭ ʚʥʫʪʨʝʥʥʝʡ 
ʩʪʨʫʢʪʫʨʳ ʠ ʩʝʤʘʥʪʠʢʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ 
ʧʦʩʨʝʜʩʪʚʦʤ ʬʦʨʤʫʣʷʨʥʦʛʦ ʠ ʪʝʢʩʪʫʘʣʴʥʦʛʦ ʘʥʘ-
ʣʠʟʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʣʦʛʠʝʡ ʉ.ʄ. ʂʘʰʪʘ-
ʥʦʚʘ, ʪʝʢʩʪʳ ʧʨʠʩʷʛ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʪʘʪʴʠ, 
ʦʙʦʨʦʪʳ ʠ ʵʣʝʤʝʥʪʳ [8. C. 29ï30].  

* * *  
ʊʝʢʩʪ ʧʨʠʩʷʛʠ ɺʝʨʭʦʚʥʦʛʦ ʇʨʘʚʠʪʝʣʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʚ ʊʘʙʣ. 1. ɼʘʥʥʳʡ ʪʝʢʩʪ ʠʤʝʝʪ ʩʣʦʞʥʫʶ 
ʩʪʨʫʢʪʫʨʫ. ʇʝʨʚʘʷ ʩʪʘʪʴʷ ʩʦʜʝʨʞʠʪ ʫʢʘʟʘʥʠʝ ʥʘ 
ʜʚʦʡʥʦʡ ʭʘʨʘʢʪʝʨ ʜʘʚʘʝʤʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ: ʦʜʥʦʚʨʝ-
ʤʝʥʥʦ ʩʚʝʪʩʢʠʭ (ʦʙʝʱʘʥʠʝ) ʠ ʩʘʢʨʘʣʴʥʳʭ (ʢʣʷʪʚʘ), 
ʟʘʪʝʤ ʩʣʝʜʫʝʪ ʫʢʘʟʘʥʠʝ ʥʘ ʛʘʨʘʥʪʘ ʪʦʣʴʢʦ ʩʘʢʨʘʣʴ-
ʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʮʝʩʩʘ (çʢʣʷʥʫʩʴ ʧʝʨʝʜéè), 
ʟʘʪʝʤ ð ʩʦʙʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʚʦʛʦ ʦʙʷʟʘ-
ʪʝʣʴʩʪʚʘ (çʙʳʪʴ ʚʝʨʥʳʤéè). ɺʪʦʨʘʷ ʩʪʘʪʴʷ, ʪʘʢʞʝ 
ʥʘʯʠʥʘʷʩʴ ʩ ʜʚʦʡʥʦʡ ʬʦʨʤʫʣʳ ʭʘʨʘʢʪʝʨʘ ʦʙʷʟʘʪʝʣʴ-
ʩʪʚʘ, ʜʘʣʝʝ ʩʨʘʟʫ ʧʨʠʚʦʜʠʪ ʦʙʷʟʘʪʝʣʴʩʪʚʦ (çʩʣʫ-
ʞʠʪʴ ʧʦ ʜʦʣʛʫéè), ʟʘʪʝʤ ʩʦʜʝʨʞʠʪ ʪʨʠ ʦʙʦʨʦʪʘ ʩ 
ʢʦʥʢʨʝʪʠʟʘʮʠʝʡ ʜʘʥʥʦʛʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘ: ʜʚʘ ʥʝʛʘ-
ʪʠʚʥʳʭ ʠ ʦʜʠʥ ʧʦʟʠʪʠʚʥʳʡ. ʊʨʝʪʴʷ ʩʪʘʪʴʷ ʚʥʦʚʴ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʥʘʯʘʣʴʥʳʡ ʦʙʦʨʦʪ, ʟʘʪʝʤ ʧʨʠʚʦʜʠʪ 
ʦʙʷʟʘʪʝʣʴʩʪʚʦ (çʚʣʘʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠéè), ʦʙʨʘʤʣʷʝʤʦʝ ʫʢʘʟʘʥʠʝʤ ʥʘ 
ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʚʣʘʩʪʠ ʦʪ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ (ʚ 
ʥʘʯʘʣʝ) ʠ ʩʩʳʣʢʦʡ ʥʘ ʝʝ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ (ʚ 
ʢʦʥʮʝ). ʊʝʢʩʪ ʟʘʚʝʨʰʘʝʪʩʷ ʬʦʨʤʫʣʦʡ, ʚʳʨʘʞʘʶʱʝʡ 
ʩʦʙʩʪʚʝʥʥʦ ʤʦʤʝʥʪ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ 
çʩʜʝʣʢʠè, ʢʦʪʦʨʘʷ ʚʳʨʘʞʝʥʘ ʟʜʝʩʴ ʚ ʬʦʨʤʝ ʠʥʚʦʢʘ-
ʮʠʠ (ʦʙʨʘʱʝʥʠʷ ʢ ɹʦʛʫ). 

 
ʊʘʙʣʠʮʘ 1 ð ʌʦʨʤʫʣʷʨʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʠʩʷʛʠ ɺʝʨʭʦʚʥʦʛʦ ʇʨʘʚʠʪʝʣʷ 

ʊʝʢʩʪʦʚʳʝ ʬʨʘʛʤʝʥʪʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʙʝʱʘʶʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʠ ʢʣʷʥʫʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʧʝʨʝʜ ʚʩʝʤʦʛʫʱʠʤ ɹʦʛʦʤ, ʉʚʷʪʳʤ ɽʛʦ ɽʚʘʥʛʝʣʠʝʤ ʠ 
ɾʠʚʦʪʚʦʨʷʱʠʤ ʂʨʝʩʪʦʤ  

ɻʘʨʘʥʪ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʙʳʪʴ ʚʝʨʥʳʤ ʠ ʥʝʠʟʤʝʥʥʦ ʧʨʝʜʘʥʥʳʤ ʈʦʩʩʠʡʩʢʦʤʫ ʛʦʩ-
ʫʜʘʨʩʪʚʫ ʢʘʢ ʩʚʦʝʤʫ ʦʪʝʯʝʩʪʚʫ.  

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʆʙʝʱʘʶʩʴ ʠ ʢʣʷʥʫʩʴ  ɺʠʜʳ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʩʣʫʞʠʪʴ ʝʤʫ ʧʦ ʜʦʣʛʫ ɺʝʨʭʦʚʥʦʛʦ ʇʨʘʚʠʪʝʣʷ,  ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʥʝ ʱʘʜʷ ʞʠʟʥʠ ʤʦʝʡ,  ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʥʝ ʫʚʣʝʢʘʷʩʴ ʥʠ ʨʦʜʩʪʚʦʤ, ʥʠ ʜʨʫʞʙʦʡ, ʥʠ ʚʨʘʞʜʦʡ, ʥʠ 
ʢʦʨʳʩʪʴʶ  

ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʠ ʧʘʤʷʪʫʷ ʝʜʠʥʩʪʚʝʥʥʦ ʦ ʚʦʟʨʦʞʜʝʥʠʠ ʠ ʧʨʝʫʩʧʝʷʥʠʠ 
ʛʦʩʫʜʘʨʩʪʚʘ ʈʦʩʩʠʡʩʢʦʛʦ.  

ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʆʙʝʱʘʶʩʴ ʠ ʢʣʷʥʫʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʚʦʩʧʨʠʥʷʪʫʶ ʤʥʦʶ ʦʪ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ  ʋʢʘʟʘʥʠʝ ʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʚʣʘʩʪʠ 

ʚʝʨʭʦʚʥʫʶ ʚʣʘʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʛʣʘʩʥʦ ʩ ʟʘʢʦʥʘʤʠ 
ʛʦʩʫʜʘʨʩʪʚʘ  

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʙʨʘʟʘ ʧʨʘʚʣʝʥʠʷ ʩʚʦʙʦʜʥʦ ʚʳʨʘʞʝʥ-
ʥʦʡ ʚʦʣʝʡ ʥʘʨʦʜʘ.  

ʋʢʘʟʘʥʠʝ ʥʘ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʠʥʦʩʠʤʦʡ ʧʨʠʩʷʛʠ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʜʘʥʥʦʡ ʤʥʦʡ ʢʣʷʪʚʳ ʦʩʝʥʷʶ ʩʝʙʷ ʢʨʝʩʪ-
ʥʳʤ ʟʥʘʤʝʥʠʝʤ ʠ ʮʝʣʫʶ ʉʣʦʚʘ ʠ ʂʨʝʩʪ ʉʧʘʩʠʪʝʣʷ ʤʦ-
ʝʛʦ. ɸʤʠʥʴ. 

ʀʥʚʦʢʘʮʠʷ 
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ʉʧʝʮʠʬʠʢʘ ʪʝʢʩʪʘ ʧʨʠʩʷʛʠ ɺʝʨʭʦʚʥʦʛʦ ʇʨʘʚʠ-
ʪʝʣʷ ʷʨʢʦ ʚʳʩʪʫʧʘʝʪ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʝʛʦ ʩ ʪʝʢʩʪʘʤʠ 
ʪʦʨʞʝʩʪʚʝʥʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʧʨʠʥʦʩʠʚʰʠʭʩʷ ʯʣʝ-
ʥʘʤʠ ʧʨʘʚʠʪʝʣʴʩʪʚ, ʥʘ ʧʨʘʚʦʧʨʝʝʤʩʪʚʦ ʩ ʢʦʪʦʨʳʤʠ 
ʧʨʝʪʝʥʜʦʚʘʣʦ ʈʦʩʩʠʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ.  
ʊʝʢʩʪ ʧʨʠʩʷʛʠ, ʧʨʠʥʦʩʠʚʰʝʡʩʷ ʤʠʥʠʩʪʨʘʤʠ 

ʚʩʝʭ ʩʦʩʪʘʚʦʚ ɺʨʝʤʝʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʢʘʢ ʯʣʝ-
ʥʘʤʠ ʦʨʛʘʥʘ, ʷʚʣʷʚʰʝʛʦʩʷ ʩʦʚʦʢʫʧʥʳʤ ʥʦʩʠʪʝʣʝʤ 
ʚʝʨʭʦʚʥʦʡ ʚʣʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʊʘʙʣ. 2 [ɺʝʩʪʥʠʢ 
ɺʨʝʤʝʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. 1917. ˉ 10 (56). 16 (29) 
ʤʘʨʪʘ; ʉʙʦʨʥʠʢ ʫʢʘʟʦʚ ʠ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ɺʨʝʤʝʥ-
ʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ɺʳʧ. 1. ʇʛ., 1917. ʉ. 269ï270; 
ɻɸʈʌ. ʌ. 1779, ʦʧ.2, ʜ. 99, ʣ. 4]. 
ʇʨʠʩʷʛʘ ɺʨʝʤʝʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʥʘʯʠʥʘ-

ʝʪʩʷ ʩ ʚʚʦʜʥʦʡ ʬʦʨʤʫʣʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʜʦʣʞ-
ʥʦʩʪʴ ʧʨʠʩʷʛʘʚʰʝʛʦ (ʠʥʪʠʪʫʣʷʮʠʠ) ʠ ʫʢʘʟʳʚʘʶʱʝʡ 

ʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʝʛʦ ʚʣʘʩʪʠ. ɼʘʣʝʝ ʩʣʝʜʫʶʪ ʜʚʘ 
ʚʠʜʘ ʜʘʚʘʝʤʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 
ʩʦʧʨʦʚʦʞʜʝʥ ʩʦʙʩʪʚʝʥʥʳʤ ʛʘʨʘʥʪʦʤ (çɺʩʝʤʦʛʫ-
ʱʠʤ ɹʦʛʦʤè ʠ çʩʚʦʝʶ ʩʦʚʝʩʪʴʶè). ɿʘʪʝʤ ʠʜʝʪ ʦʙ-
ʱʝʝ ʦʙʷʟʘʪʝʣʴʩʪʚʦ (çʩʣʫʞʠʪʴ ʥʘʨʦʜʫéè), ʢʦʥʢʨʝ-
ʪʠʟʠʨʫʝʤʦʝ ʪʨʝʤʷ ʧʨʦʩʪʨʘʥʥʳʤʠ ʦʙʦʨʦʪʘʤʠ, ʜʚʘ ʠʟ 
ʢʦʪʦʨʳʭ ʦʪʩʳʣʘʶʪ ʢ ʟʘʢʨʝʧʣʝʥʠʶ ʨʝʚʦʣʶʮʠʦʥʥʳʭ 
ʟʘʚʦʝʚʘʥʠʡ, ʘ ʦʜʠʥ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 
ʢʦʥʪʨʨʝʚʦʣʶʮʠʦʥʥʳʭ ʪʝʥʜʝʥʮʠʡ. ɺʪʦʨʘʷ ʩʪʘʪʴʷ ʩʦ-
ʜʝʨʞʠʪ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʝʘʣʠʟʘʮʠʠ 
çʚʩʝʭ ʦʙʷʟʘʪʝʣʴʩʪʚè, ʧʨʠʥʷʪʳʭ ɺʨʝʤʝʥʥʳʤ ʧʨʘʚʠ-
ʪʝʣʴʩʪʚʦʤ, ʘ ʪʨʝʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʜʥʦʤʫ ʢʦʥʢʨʝʪ-
ʥʦʤʫ ʦʙʷʟʘʪʝʣʴʩʪʚʫ ð ʩʦʟʳʚʫ ʋʯʨʝʜʠʪʝʣʴʥʦʛʦ ʩʦ-
ʙʨʘʥʠʷ. ɿʘʚʝʨʰʘʝʪʩʷ ʠʥʚʦʢʘʮʠʝʡ ð ʧʨʠʟʳʚʦʤ ʦ ʩʘ-
ʢʨʘʣʴʥʦʡ ʧʦʤʦʱʠ.  

 
ʊʘʙʣʠʮʘ 2 ð ʌʦʨʤʫʣʷʨʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʠʩʷʛʠ ʯʣʝʥʦʚ ɺʨʝʤʝʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 

ʊʝʢʩʪʦʚʳʝ ʬʨʘʛʤʝʥʪʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʦ ʜʦʣʛʫ ʯʣʝʥʘ ɺʨʝʤʝʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʚʦʣʝʶ ʥʘʨʦʜʘ ʧʦ ʧʦʯʠʥʫ ɻʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʜʫʤʳ ʚʦʟʥʠʢʰʝʛʦ, 

ʀʥʪʠʪʫʣʷʮʠʷ 

ʦʙʝʱʘʶʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʠ ʢʣʷʥʫʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʧʨʝʜ ɺʩʝʤʦʛʫʱʠʤ ɹʦʛʦʤ  ɻʘʨʘʥʪ ʦʙʷʟʘʪʝʣʴʩʪʚʘ  

ʠ ʩʚʦʝʶ ʩʦʚʝʩʪʴʶ  ɻʘʨʘʥʪ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʩʣʫʞʠʪʴ ʚʝʨʦʶ ʠ ʧʨʘʚʜʦʶ ʥʘʨʦʜʫ ɼʝʨʞʘʚʳ ʈʦʩʩʠʡʩʢʦʡ,  ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʩʚʷʪʦ ʦʙʝʨʝʛʘʷ ʝʛʦ ʩʚʦʙʦʜʫ ʠ ʧʨʘʚʘ, ʯʝʩʪʴ ʠ ʜʦʩʪʦʠʥʩʪʚʦ,  
ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘ-
ʪʝʣʴʩʪʚʘ 

ʠ ʥʝʥʘʨʫʰʠʤʦ ʩʦʙʣʶʜʘʷ ʚʦ ʚʩʝʭ ʜʝʡʩʪʚʠʷʭ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷʭ ʤʦʠʭ ʥʘʯʘʣʘ 
ʛʨʘʞʜʘʥʩʢʦʡ ʩʚʦʙʦʜʳ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʨʘʚʝʥʩʪʚʘ,  

ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘ-
ʪʝʣʴʩʪʚʘ 

ʠ ʚʩʝʤʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤʠ ʤʥʝ ʤʝʨʘʤʠ ʧʦʜʘʚʣʷʷ ʚʩʷʢʠʝ ʧʦʧʳʪʢʠ, ʧʨʷʤʦ ʠʣʠ 
ʢʦʩʚʝʥʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩʪʘʨʦʛʦ ʩʪʨʦʷ. 

ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘ-
ʪʝʣʴʩʪʚʘ 

ʂʣʷʥʫʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʧʨʠʣʦʞʠʪʴ ʚʩʝ ʨʘʟʫʤʝʥʠʝ ʤʦʝ ʠ ʚʩʝ ʤʦʠ ʩʠʣʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚ ʧʦʣʥʦʪʝ 
ʚʩʝʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ɺʨʝʤʝʥʥʳʤ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʚʩʝʥʘʨʦʜʥʦ ʥʘ ʩʝʙʷ ʧʨʠʥʷʪʳʭ. 

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʂʣʷʥʫʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʧʨʠʥʷʪʴ ʚʩʝ ʤʝʨʳ ʜʣʷ ʩʦʟʳʚʘ ʚ ʚʦʟʤʦʞʥʦ ʢʨʘʪʯʘʡʰʠʡ ʩʨʦʢ, ʥʘ ʦʩʥʦʚʝ ʚʩʝʦʙ-
ʱʝʛʦ, ʧʨʷʤʦʛʦ, ʨʘʚʥʦʛʦ ʠ ʪʘʡʥʦʛʦ ʛʦʣʦʩʦʚʘʥʠʷ, ʋʯʨʝʜʠʪʝʣʴʥʦʛʦ ʩʦʙʨʘʥʠʷ,  

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʧʝʨʝʜʘʪʴ ʚ ʨʫʢʠ ʝʛʦ ʧʦʣʥʦʪʫ ʚʣʘʩʪʠ, ʤʥʦʶ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʯʣʝʥʘʤʠ ʧʨʘ-
ʚʠʪʝʣʴʩʪʚʘ ʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʤʫʶ,  

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʠ ʧʨʝʢʣʦʥʠʪʴʩʷ ʧʨʝʜ ʚʳʨʘʞʝʥʥʦʶ ʩʠʤ ʩʦʙʨʘʥʠʝʤ ʥʘʨʦʜʥʦʶ ʚʦʣʝʶ ʦʙ ʦʙʨʘʟʝ 
ʧʨʘʚʣʝʥʠʷ ʠ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʘʭ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ɺ ʠʩʧʦʣʥʝʥʠʠ ʩʝʡ ʤʦʝʡ ʢʣʷʪʚʳ ʜʘ ʧʦʤʦʞʝʪ ʤʥʝ ɹʦʛ. ʀʥʚʦʢʘʮʠʷ 

 
ɼʨʫʛʠʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ, ʚʣʘʩʪʴ ʠ ʧʨʘʚʦʚʫʶ 

ʩʠʩʪʝʤʫ ʢʦʪʦʨʦʛʦ ʫʥʘʩʣʝʜʦʚʘʣ ʢʦʣʯʘʢʦʚʩʢʠʡ ʨʝ-
ʞʠʤ, ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 
ʩʦʚʝʱʘʥʠʠ ʚ ʋʬʝ ɺʨʝʤʝʥʥʦʝ ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʧʨʘʚʠ-
ʪʝʣʴʩʪʚʦ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʋʬʠʤʩʢʘʷ ɼʠʨʝʢʪʦ-
ʨʠʷè). ʇʦʩʣʝ ʠʟʙʨʘʥʠʷ 23 ʩʝʥʪʷʙʨʷ 1918 ʛ. ʝʛʦ 
ʯʣʝʥʳ ʜʘʣʠ ʪʦʨʞʝʩʪʚʝʥʥʦʝ ʦʙʝʱʘʥʠʝ (ʩʤ. ʊʘʙʣ. 3). 

ʊʝʢʩʪ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʜʦʩʪʘʪʦʯʥʦ ʣʘʢʦʥʠʯʝʥ ʠ 
ʧʨʦʩʪ. ʆʥ ʥʦʩʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʚʝʪʩʢʠʡ ʭʘʨʘʢ-
ʪʝʨ ʠ ʦʪʩʳʣʘʝʪ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʫʬʠʤʩʢʦʡ ʢʦʥ-
ʩʪʠʪʫʮʠʠè (ʧʨʠʥʷʪʦʤʫ ʩʦʚʝʱʘʥʠʝʤ ɸʢʪʫ ʦʙ ʦʙʨʘʟʦ-
ʚʘʥʠʠ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʚʝʨʭʦʚʥʦʡ ʚʣʘʩʪʠ, ʩʦʜʝʨʞʘʚ-
ʰʝʤʫ ʧʦʜʨʦʙʥʫʶ ʧʨʦʛʨʘʤʤʫ ʥʦʚʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 
[3. ʉ. 15ï19]). 

 
ʊʘʙʣʠʮʘ 3 ð ʌʦʨʤʫʣʷʨʥʳʝ ʵʣʝʤʝʥʪʳ ʪʦʨʞʝʩʪʚʝʥʥʦʛʦ ʦʙʝʱʘʥʠʷ ʯʣʝʥʦʚ ɺʨʝʤʝʥʥʦʛʦ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʧʨʘʚʠ-
ʪʝʣʴʩʪʚʘ 

ʊʝʢʩʪʦʚʳʝ ʬʨʘʛʤʝʥʪʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʄʳ, ʯʣʝʥʳ ɺʨʝʤʝʥʥʦʛʦ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴ-
ʩʪʚʘ, ʠʟʙʨʘʥʥʳʝ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʦʚʝʱʘʥʠʠ ʚ ʛ. 
ʋʬʝ,  

ʀʥʪʠʪʫʣʷʮʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʫʢʘʟʘʥʠʝ ʥʘ ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʝ ʚʣʘʩʪʠ 

ʪʦʨʞʝʩʪʚʝʥʥʦ ʦʙʝʱʘʝʤ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʭʨʘʥʠʪʴ ʚʝʨʥʦʩʪʴ ʥʘʨʦʜʫ ʠ ɻʦʩʫʜʘʨʩʪʚʫ ʈʦʩʩʠʡ-
ʩʢʦʤʫ  

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʠ ʚʳʧʦʣʥʷʪʴ ʥʘʰʠ ʦʙʷʟʘʥʥʦʩʪʠ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʦʚʝʱʘʥʠʠ 
ʘʢʪʦʤ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚʝʨʭʦʚʥʦʡ ʚʣʘʩʪʠ. 

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 
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ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʪʨʝʭ ʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚʳʩʚʝ-
ʯʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. ʊʝʢʩʪ ʧʨʠʩʷʛʠ ɺʨʝ-
ʤʝʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʩʣʦʚʝʥ. ʆʥ ʚ 
çʩʚʝʨʥʫʪʦʡè ʬʦʨʤʝ ʩʦʜʝʨʞʠʪ ʚʩʶ çʢʦʥʩʪʠʪʫʮʠʶè 
ʬʦʨʤʘʣʴʥʦ-ʦʬʠʮʠʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʩʣʝʬʝʚʨʘʣʴʩʢʦʡ ʧʦ-
ʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʟ ʦʙʷʟʘʪʝʣʴʩʪʚ 
ʪʦʣʴʢʦ ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʟʳʚʦʤ ʋʯʨʝʜʠʪʝʣʴʥʦʛʦ ʩʦʙʨʘ-
ʥʠʷ ʥʘʟʚʘʥʳ ʢʦʥʢʨʝʪʥʦ. ʆʙʝʱʘʥʠʝ ɼʠʨʝʢʪʦʨʠʠ ʧʨʝ-
ʜʝʣʴʥʦ ʣʘʢʦʥʠʯʥʦ, ʥʦ ʦʥʦ ʠʤʝʝʪ ʩʚʦʝ çʨʘʩʰʠʨʝʥʠʝè ʚ 
ʚʠʜʝ ʧʨʦʩʪʨʘʥʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ. ʌʦʨʤʫʣʘ 
çʥʝ ʫʚʣʝʢʘʷʩʴ ʥʠ ʨʦʜʩʪʚʦʤ, ʥʠ ʜʨʫʞʙʦʡ, ʥʠ ʚʨʘʞʜʦʡ, 
ʥʠ ʢʦʨʳʩʪʴʶè ʚ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʠʟʤʝʥʝʥʥʦʤ ʚʠʜʝ ʟʘ-
ʠʤʩʪʚʦʚʘʥʘ ʠʟ ʧʨʠʩʷʛʠ ʥʘ ʚʝʨʥʦʩʪʴ ʠʤʧʝʨʘʪʦʨʫ (çʜʣʷ 
ʩʚʦʝʡ ʢʦʨʳʩʪʠ, ʩʚʦʡʩʪʚʘ, ʜʨʫʞʙʳ ʠ ʚʨʘʞʜʳ ʧʨʦʪʠʚʥʦ 
ʜʦʣʞʥʦʩʪʠ ʩʚʦʝʡ ʠ ʧʨʠʩʷʛʝ ʥʝ ʧʦʩʪʫʧʘʪʴè), ʠ ʧʨʠʩʷʛʠ 
ʥʘ ʚʝʨʥʦʩʪʴ ʩʣʫʞʙʳ ʈʦʩʩʠʡʩʢʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ, ʫʪʚʝʨ-
ʞʜʝʥʥʦʡ ɺʨʝʤʝʥʥʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ 7 ʤʘʨʪʘ 1917 ʛ. 
(çʥʝ ʥʘʨʫʰʘʪʴ ʩʚʦʝʡ ʢʣʷʪʚʳ ʠʟ-ʟʘ ʢʦʨʳʩʪʠ, ʨʦʜʩʪʚʘ, 
ʜʨʫʞʙʳ ʠ ʚʨʘʞʜʳè) [9. ʉ. 405]. ɺ ʜʚʫʭ ʧʨʝʜʰʝʩʪʚʫʶ-
ʱʠʭ ʧʨʠʩʷʛʘʭ ʥʦʩʠʪʝʣʝʡ ʚʝʨʭʦʚʥʦʡ ʚʣʘʩʪʠ ʧʦʜʦʙʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ, ʯʪʦ 
ʧʨʠʩʷʛʘ ɺʨʝʤʝʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʫʪʚʝʨʞʜʘʝʪ ʚʝʨ-
ʥʦʩʪʴ ʪʦʣʴʢʦ çʥʘʨʦʜʫ ɼʝʨʞʘʚʳ ʈʦʩʩʠʡʩʢʦʡè (ʛʦʩʫʜʘʨ-
ʩʪʚʦ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʨʝʜʤʝʪ ʚʝʨʥʦʩʪʠ ʥʝ ʫʧʦ-
ʤʠʥʘʝʪʩʷ), ʦʙʝʱʘʥʠʝ ɼʠʨʝʢʪʦʨʠʠ ð çʥʘʨʦʜʫ ʠ ʛʦʩʫ-
ʜʘʨʩʪʚʫè, ʧʨʠʩʷʛʘ ʂʦʣʯʘʢʘ ð ʪʦʣʴʢʦ ʛʦʩʫʜʘʨʩʪʚʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʪʝʢʩʪʦʚ ʧʨʠʩʷʛ ʛʨʘʞʜʘʥ-
ʩʢʠʭ ʩʣʫʞʘʱʠʭ ʠ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ.  

ʇʨʠʩʷʛʘ ʧʨʝʜʩʝʜʘʪʝʣʷ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ, ʤʠʥʠ-
ʩʪʨʦʚ, ʪʦʚʘʨʠʱʝʡ ʠ ʧʦʤʦʱʥʠʢʦʚ ʤʠʥʠʩʪʨʦʚ, ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ, ʝʛʦ ʪʦʚʘʨʠʱʘ, ʛʣʘʚʥʦʫʧʨʘʚʣʷ-
ʶʱʠʭ ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʷʤʠ, ʫʧʨʘʚʣʷʶʱʝʛʦ ʜʝʣʘʤʠ 
ɺʝʨʭʦʚʥʦʛʦ ʧʨʘʚʠʪʝʣʷ ʠ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ ʠ ʝʛʦ ʧʦ-
ʤʦʱʥʠʢʦʚ ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ 28 ʷʥʚʘʨʷ 1919 ʛ. [13. ʉ. 
248.] ʆʧʨʝʜʝʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʫʶʱʝʛʦ ʉʝʥʘʪʘ 25 
ʘʧʨʝʣʷ 1919 ʛʦʜʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʳʭ ʩʣʫʞʘʱʠʭ, ʚʢʣʶʯʘʷ ʧʨʝʜʩʝʜʘʪʝʣʝʡ ʠ ʯʣʝʥʦʚ ʟʝʤ-
ʩʢʠʭ ʫʧʨʘʚ [ɻɸʈʌ. ʌ. ʈ-3907, ʦʧ. 3, ʜ. 209, ʣ. 5]. 

 
ʊʘʙʣʠʮʘ 4 ð ʌʦʨʤʫʣʷʨʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʠʩʷʛʠ ʛʨʘʞʜʘʥʩʢʠʭ ʩʣʫʞʘʱʠʭ ʈʦʩʩʠʡʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 

ʊʝʢʩʪʦʚʳʝ ʬʨʘʛʤʝʥʪʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʙʝʱʘʶʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʠ ʢʣʷʥʫʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʧʝʨʝʜ ɹʦʛʦʤ  ɻʘʨʘʥʪ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʠ ʩʚʦʝʡ ʩʦʚʝʩʪʴʶ ɻʘʨʘʥʪ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʙʳʪʴ ʚʝʨʥʳʤ ʠ ʥʝʠʟʤʝʥʥʦ ʧʨʝʜʘʥʥʳʤ ʈʦʩʩʠʡʩʢʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ ʢʘʢ ʩʚʦʝʤʫ 
ʦʪʝʯʝʩʪʚʫ.  

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʆʙʝʱʘʶʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʠ ʢʣʷʥʫʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʩʣʫʞʠʪʴ ʝʤʫ,  ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʥʝ ʱʘʜʷ ʞʠʟʥʠ ʤʦʝʡ,  ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʥʝ ʫʚʣʝʢʘʷʩʴ ʥʠ ʨʦʜʩʪʚʦʤ, ʥʠ ʜʨʫʞʙʦʡ, ʥʠ ʚʨʘʞʜʦʡ, ʥʠ ʢʦʨʳʩʪʴʶ  ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʠ ʧʘʤʷʪʫʷ ʝʜʠʥʩʪʚʝʥʥʦ ʦ ʚʦʟʨʦʞʜʝʥʠʠ ʠ ʧʨʝʫʩʧʝʷʥʠʠ ɻʦʩʫʜʘʨʩʪʚʘ ʈʦʩʩʠʡ-
ʩʢʦʛʦ.  

ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʆʙʝʱʘʶʩʴ ʠ ʢʣʷʥʫʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʧʦʚʠʥʦʚʘʪʴʩʷ ʈʦʩʩʠʡʩʢʦʤʫ ʧʨʘʚʠʪʝʣʴʩʪʚʫ, ʚʦʟʛʣʘʚʣʷʝʤʦʤʫ ɺʝʨʭʦʚʥʳʤ 
ʇʨʘʚʠʪʝʣʝʤ 

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʚʧʨʝʜʴ ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʙʨʘʟʘ ʧʨʘʚʣʝʥʠʷ ʩʚʦʙʦʜʥʦ ʚʳʨʘʞʝʥʥʦʡ ʚʦʣʝʡ 
ʥʘʨʦʜʘ.  

ʋʢʘʟʘʥʠʝ ʥʘ ʚʨʝʤʝʥʥʳʡ ʭʘ-
ʨʘʢʪʝʨ ʧʨʠʥʦʩʠʤʦʡ ʧʨʠʩʷʛʠ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʜʘʥʥʦʡ ʤʥʦʡ ʢʣʷʪʚʳ ʦʩʝʥʷʶ ʩʝʙʷ ʢʨʝʩʪʥʳʤ ʟʥʘʤʝʥʠʝʤ ʠ ʮʝ-
ʣʫʶ ʉʣʦʚʘ ʠ ʂʨʝʩʪ ʉʧʘʩʠʪʝʣʷ ʤʦʝʛʦ. ɸʤʠʥʴ. 

ʀʥʚʦʢʘʮʠʷ 

 
ʂʘʢ ʚʠʜʠʤ, ʩʪʨʫʢʪʫʨʘ ʧʨʠʩʷʛʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʣʫʞʘʱʠʭ ʚʟʘʠʤʥʦ ʧʦʜʦʙʥʘ ʩʪʨʫʢʪʫʨʝ ʧʨʠʩʷʛʠ ɺʝʨ-
ʭʦʚʥʦʛʦ ʇʨʘʚʠʪʝʣʷ.  

ʀʥʘʷ ʩʠʪʫʘʮʠʷ ʙʳʣʘ ʩ ʚʦʝʥʥʳʤʠ ʧʨʠʩʷʛʘʤʠ (ʩʤ. 
ʊʘʙʣ. 5, 6, 7 [13. ʉ.248ï249; 18. ʉ.269ï271]). 

 
ʊʘʙʣʠʮʘ 5 ð ʌʦʨʤʫʣʷʨʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʠʩʷʛʠ ʜʣʷ ʣʠʮ, ʧʦʩʪʫʧʘʚʰʠʭ ʚ ʨʷʜʳ ʈʦʩʩʠʡʩʢʦʡ ʘʨʤʠʠ ʘʜʤʠʨʘʣʘ ɸ.ɺ. 
ʂʦʣʯʘʢʘ ʧʦ ʧʨʠʟʳʚʫ 

ʊʝʢʩʪʦʚʳʝ ʬʨʘʛʤʝʥʪʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʗ, ʥʠʞʝʧʦʠʤʝʥʦʚʘʥʥʳʡ,  ʀʥʪʠʪʫʣʷʮʠʷ 

ʦʙʝʱʘʶʩʴ ʠ ʢʣʷʥʫʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ɺʩʝʤʦʛʫʱʠʤ ɹʦʛʦʤ ʧʨʝʜ ʉʚʷʪʳʤ ɽʛʦ ɽʚʘʥʛʝʣʠʝʤ ʠ ɾʠ-
ʚʦʪʚʦʨʷʱʠʤ ʂʨʝʩʪʦʤ  

ɻʘʨʘʥʪ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʚ ʪʦʤ, ʯʪʦ ʚʩʪʫʧʘʷ ʚ ʨʷʜʳ ʈʫʩʩʢʦʡ ʘʨʤʠʠ (ʚʦ ʬʣʦʪ)  ʅʘʨʨʘʮʠʷ (ʦʧʠʩʘʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʧʨʠʩʷʛʠ) 

ʷ ʙʫʜʫ ʚʝʨʥʦ ʠ ʥʝʣʠʮʝʤʝʨʥʦ ʩʣʫʞʠʪʴ ɻʦʩʫʜʘʨʩʪʚʫ ʈʦʩ-
ʩʠʡʩʢʦʤʫ ʜʦ ʧʦʩʣʝʜʥʝʡ ʢʘʧʣʠ ʢʨʦʚʠ,  

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʢʣʷʥʫʩʴ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʨʘʜʝʪʴ ʦ ʩʣʘʚʝ ʠ ʧʦʣʴʟʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ, ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʠʩʧʦʣʥʷʪʴ ʟʘʢʦʥʳ ʠ ʧʨʠʢʘʟʘʥʠʷ ʥʘʯʘʣʴʥʠʢʦʚ,  ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʭʨʘʥʠʪʴ ʚʚʝʨʝʥʥʫʶ ʤʥʝ ʢʘʢ ʚʦʠʥʫ ʩʣʫʞʝʙʥʫʶ ʪʘʡʥʫ  ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʠ ʧʦʩʪʫʧʘʪʴ ʚʦ ʚʩʝʤ ʢʘʢ ʯʝʩʪʥʦʤʫ, ʚʝʨʥʦʤʫ, ʧʦʩʣʫʰ-
ʥʦʤʫ, ʭʨʘʙʨʦʤʫ ʚʦʠʥʫ ʥʘʜʣʝʞʠʪ,  

ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʚʢʣʶʯʘʶʱʘʷ ʦʧʠ-
ʩʘʥʠʝ ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʢʘʯʝʩʪʚ 

ʧʘʤʷʪʫʷ, ʯʪʦ ʟʘ ʥʝʠʩʧʦʣʥʝʥʠʝ ʩʝʛʦ ʷ ʧʦʥʝʩʫ ʦʪʚʝʪʩʪʚʝʥ-
ʥʦʩʪʴ ʧʝʨʝʜ ɹʦʛʦʤ ʠ ɿʘʢʦʥʦʤ.  

ʉʘʥʢʮʠʷ 

ɺ ʯʝʤ ʜʘ ʧʦʤʦʞʝʪ ʤʥʝ ɻʦʩʧʦʜʴ ɹʦʛ ɺʩʝʤʦʛʫʱʠʡ. 
ɸʤʠʥʴ.  

ʀʥʚʦʢʘʮʠʷ 
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ʊʘʙʣʠʮʘ 6 ð ʌʦʨʤʫʣʷʨʥʳʝ ʵʣʝʤʝʥʪʳ ʪʦʨʞʝʩʪʚʝʥʥʦʛʦ ʦʙʝʱʘʥʠʷ ʜʣʷ ʣʠʮ, ʧʦʩʪʫʧʘʚʰʠʭ ʚ ʨʷʜʳ ʈʦʩʩʠʡʩʢʦʡ ʘʨ-
ʤʠʠ ʘʜʤʠʨʘʣʘ ɸ.ɺ. ʂʦʣʯʘʢʘ ʧʦ ʧʨʠʟʳʚʫ 
ʊʝʢʩʪʦʚʳʝ ʬʨʘʛʤʝʥʪʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʗ, ʥʠʞʝʧʦʠʤʝʥʦʚʘʥʥʳʡ,  ʀʥʪʠʪʫʣʷʮʠʷ 

ʚʩʪʫʧʘʷ ʥʘ ʚʦʝʥʥʫʶ ʩʣʫʞʙʫ ʚ ʨʷʜʳ ʈʫʩʩʢʦʡ ʘʨʤʠʠ,  ʅʘʨʨʘʮʠʷ (ʦʧʠʩʘʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʧʨʠʩʷʛʠ) 

ʜʘʶ ʪʦʨʞʝʩʪʚʝʥʥʦʝ ʦʙʝʱʘʥʠʝ ʚ ʪʦʤ, ʯʪʦ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʨʝʚʥʦʩʪʥʦ, ʥʝ ʱʘʜʷ ʩʚʦʝʡ ʞʠʟʥʠ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʩʚʦʝʛʦ ʩʤʝʨʪ-
ʥʦʛʦ ʯʘʩʘ, ʢʘʢ ʠʩʪʠʥʥʳʡ ʩʳʥ ʩʚʦʝʡ ʨʦʜʠʥʳ 

ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʚʢʣʶʯʘʶʱʘʷ ʦʧʠ-
ʩʘʥʠʝ ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʢʘʯʝʩʪʚ 

ʙʫʜʫ ʨʘʜʝʪʴ ʦ ʩʣʘʚʝ ʠ ʧʦʣʴʟʝ ɻʦʩʫʜʘʨʩʪʚʘ ʈʦʩʩʠʡʩʢʦʛʦ,  ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʥʝʩʪʠ ʙʝʟʨʦʧʦʪʥʦ ʚʩʝ ʦʙʷʟʘʥʥʦʩʪʠ, ʥʘ ʤʝʥʷ ʢʘʢ ʥʘ ʚʦʠʥʘ ʚʦʟ-
ʣʘʛʘʝʤʳʝ,  

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʠʩʧʦʣʥʷʪʴ ʥʝ ʟʘ ʩʪʨʘʭ, ʘ ʟʘ ʩʦʚʝʩʪʴ ʚʩʝ ʧʨʠʢʘʟʘʥʠʷ ʠ ʨʘʩʧʦʨʷ-
ʞʝʥʠʷ ʥʘʯʘʣʴʥʠʢʦʚ,  

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʩ ʧʦʣʥʦʡ ʛʦʪʦʚʥʦʩʪʴʶ ʟʘ ʥʘʨʫʰʝʥʠʝ ʩʝʛʦ ʦʪʚʝʯʘʪʴ ʧʦ ʟʘʢʦʥʫ.  ʉʘʥʢʮʠʷ 

ɼʘ ʧʦʤʦʞʝʪ ʤʥʝ ɻʦʩʧʦʜʴ ɹʦʛ ɺʩʝʤʦʛʫʱʠʡ ʯʝʩʪʥʦ ʚʳʧʦʣʥʠʪʴ 
ʤʦʠ ʦʙʷʟʘʥʥʦʩʪʠ.  

ʀʥʚʦʢʘʮʠʷ 

ʅʘʩʪʦʷʱʝʝ ʤʦʝ ʪʦʨʞʝʩʪʚʝʥʥʦʝ ʦʙʝʱʘʥʠʝ ʩʢʨʝʧʣʷʶ ʩʚʦʝʡ 
ʧʦʜʧʠʩʴʶ. 

ʉʫʙʩʢʨʠʧʮʠʷ 

 
ʊʘʙʣʠʮʘ 7 ð ʌʦʨʤʫʣʷʨʥʳʝ ʵʣʝʤʝʥʪʳ ʪʦʨʞʝʩʪʚʝʥʥʦʛʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʜʣʷ ʣʠʮ, ʧʦʩʪʫʧʘʚʰʠʭ ʚ ʨʷʜʳ ʈʦʩʩʠʡʩʢʦʡ 
ʘʨʤʠʠ ʘʜʤʠʨʘʣʘ ɸ.ɺ. ʂʦʣʯʘʢʘ ʜʦʙʨʦʚʦʣʴʥʦ 

ʊʝʢʩʪʦʚʳʝ ʬʨʘʛʤʝʥʪʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʦʩʪʫʧʘʷ ʜʦʙʨʦʚʦʣʴʥʦ ʥʘ ʚʦʝʥʥʫʶ ʩʣʫʞʙʫ ʚ ʨʷʜʳ ʈʫʩʩʢʦʡ ʘʨʤʠʠ, ʩʨʦʢʦʤ ʧʦ ç...è 1919 ʛ. 
ʥʘ ʫʩʣʦʚʠʷʭ ʧʨʠ ʩʝʤ ʧʨʠʣʦʞʝʥʥʳʭ, 

ʅʘʨʨʘʮʠʷ (ʦʧʠʩʘʥʠʝ 
ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʧʨʠ-
ʩʷʛʠ) 

ʷ, ʛʨʘʞʜʘʥʠʥ ʈʦʩʩʠʡʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʱʝʡ ʧʨʠʩʷʛʠ (ʪʦʨʞʝʩʪʚʝʥʥʦʛʦ 
ʦʙʝʱʘʥʠʷ)  

ʀʥʪʠʪʫʣʷʮʠʷ 

ʜʘʶ ʪʦʨʞʝʩʪʚʝʥʥʦʝ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʚ ʪʦʤ, ʯʪʦ  ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʚʦ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʤʦʝʛʦ ʥʘ ʚʦʝʥʥʦʡ ʩʣʫʞʙʝ ʙʫʜʫ ʧʦʤʥʠʪʴ ʦ ʜʦʣʛʝ ʤʦʝʤ ʧʝʨʝʜ ʈʦʜʠ-
ʥʦʡ,  

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʠ ʦʙʷʟʫʶʩʴ: ɺʠʜ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

1) ʉʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʦʝʥʥʳʝ ʟʘʢʦʥʳ ʠ ʫʩʪʘʚʳ, ʘ ʪʘʢʞʝ ʠ ʪʝ, ʢʦʠ ʙʫʜʫʪ 
ʚʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ ʚʦ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʤʦʝʛʦ ʥʘ ʚʦʝʥʥʦʡ ʩʣʫʞʙʝ. 

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

2) ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʠ ʘʚʪʦʨʠʪʝʪʘ ʥʘʯʘʣʴʥʠʢʦʚ ʥʠʢʦʛʜʘ ʥʝ ʦʩʫʞʜʘʪʴ ʠʭ ʜʝʡ-
ʩʪʚʠʷ, ʘ ʥʘʦʙʦʨʦʪ ʚʩʝʛʜʘ ʠ ʚʩʝʤʠ ʩʠʣʘʤʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʜʜʝʨʞʘʥʠʶ ʠʭ ʘʚʪʦʨʠʪʝʪʘ. 

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

3) ʊʦʯʥʦ ʠ ʙʝʩʧʨʝʢʦʩʣʦʚʥʦ ʠʩʧʦʣʥʷʪʴ ʧʨʠʢʘʟʘʥʠʷ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʩʚʦʠʭ ʥʘʯʘʣʴʥʠʢʦʚ. ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

4) ɺʦ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʤʦʝʛʦ ʥʘ ʚʦʝʥʥʦʡ ʩʣʫʞʙʝ ʥʝ ʩʦʩʪʦʷʪʴ ʥʠ ʚ ʢʘʢʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ 
ʧʘʨʪʠʷʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʥʝ ʫʯʘʩʪʚʦʚʘʪʴ ʥʠ ʚ ʢʘʢʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʚʳʩʪʫʧʣʝʥʠʷʭ. 

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

5) ʇʨʠʣʘʛʘʪʴ ʚʩʝ ʩʠʣʳ ʠ ʩʪʘʨʘʥʠʝ ʢ ʠʩʧʦʣʥʝʥʠʶ ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʤʝʥʷ ʚʦʝʥʥʦʡ ʩʣʫʞʙʦʡ 
ʦʙʷʟʘʥʥʦʩʪʝʡ, ʩʦʭʨʘʥʷʷ ʚʚʝʨʝʥʥʦʝ ʤʥʝ ʧʦ ʩʣʫʞʙʝ ʠ ʧʨʠʥʘʜʣʝʞʘʱʝʝ ɻʦʩʫʜʘʨʩʪʚʫ ʠʤʫʱʝ-
ʩʪʚʦ. 

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

6) ɿʘʙʦʪʠʪʴʩʷ ʦ ʧʦʜʯʠʥʝʥʥʳʭ ʤʥʝ ʤʦʠʭ ʤʣʘʜʰʠʭ ʩʦʩʣʫʞʠʚʮʘʭ, ʚʦ ʚʩʝʤ ʷʚʣʷʪʴ ʠʤ ʧʨʠ-
ʤʝʨ ʠʩʧʦʣʥʝʥʠʷ ʚʦʠʥʩʢʦʛʦ ʜʦʣʛʘ ʠ ʚʩʝʣʷʪʴ ʚ ʥʠʭ ʧʦʥʷʪʠʷ ʦ ʚʳʩʦʢʦʤ ʟʚʘʥʠʠ ʚʦʠʥʘ ʭʨʘʙ-
ʨʦʛʦ, ʯʝʩʪʥʦʛʦ, ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠ ʙʣʘʛʦʨʦʜʥʦʛʦ. 

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

7) ɺʦ ʚʨʝʤʷ ʫʯʘʩʪʠʷ ʤʦʝʛʦ ʚ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʷʭ ʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʤʥʝ ʙʫʜʝʪ ʛʨʦ-
ʟʠʪʴ ʷʚʥʘʷ ʦʧʘʩʥʦʩʪʴ, ʥʝ ʱʘʜʠʪʴ ʤʦʝʡ ʞʠʟʥʠ ʠ, ʝʩʣʠ ʥʘʜʦ, ʧʨʠʥʝʩʪʠ ʝʝ ʚ ʞʝʨʪʚʫ ʜʣʷ 
ʧʦʣʴʟʳ ʠ ʩʣʘʚʳ ʈʦʩʩʠʡʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʘ. 

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ɽʩʣʠ ʞʝ ʷ ʥʘʨʫʰʫ ʩʠʝ ʪʦʨʞʝʩʪʚʝʥʥʦʝ ʦʙʷʟʘʪʝʣʴʩʪʚʦ, ʷ ʧʦʜʣʝʞʫ ʟʘ ʵʪʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 
ʧʦ ʚʩʝʡ ʩʪʨʦʛʦʩʪʠ ʚʦʝʥʥʳʭ ʟʘʢʦʥʦʚ. 

ʆʙʷʟʘʪʝʣʴʩʪʚʦ 

ʇʝʨʚʳʝ ʜʚʘ ʪʝʢʩʪʘ ʪʘʢʞʝ ʙʣʠʟʢʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ 
ʨʘʟʣʠʯʘʶʪʩʷ, ʩʦʙʩʪʚʝʥʥʦ, ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʩʚʝʪ-
ʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ ʪʝʢʩʪʘ ʪʦʨʞʝʩʪʚʝʥʥʦʛʦ ʦʙʝʱʘʥʠʷ. 
ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʧʨʝʜʥʘʟʥʘʯʘʣʩʷ 
ʜʣʷ ʣʠʮ, ʥʝ ʧʨʠʝʤʣʶʱʠʭ ʮʝʨʝʤʦʥʠʠ ʨʝʣʠʛʠʦʟʥʦʡ 
ʢʣʷʪʚʳ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʣʠʮ, ʧʨʠʥʠʤʘʚʰʠʭ ʧʨʠʩʷʛʫ, 
ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʦʧʠʩʘʥʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ, ʯʝʤ ʜʣʷ ʪʝʭ, 
ʢʪʦ ʜʘʚʘʣ ʪʦʨʞʝʩʪʚʝʥʥʦʝ ʦʙʝʱʘʥʠʝ. ʗʟʳʢ ʧʨʠʩʷʛʠ ʩʪʠ-
ʣʠʩʪʠʯʝʩʢʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʘʨʭʘʠʯʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʷʟʳʢʦʤ ʪʦʨʞʝʩʪʚʝʥʥʦʛʦ ʦʙʝʱʘʥʠʷ. ʀʥʪʝʨʝʩʥʦ ʙʳʣʦ 
ʙʳ ʚʳʷʩʥʠʪʴ, ʦʟʥʘʯʘʣʦ ʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚ ʪʝʢʩʪʝ ʪʦʨʞʝ-
ʩʪʚʝʥʥʦʛʦ ʦʙʝʱʘʥʠʷ ʫʧʦʤʠʥʘʥʠʷ ʦ ʚʦʝʥʥʦʡ ʪʘʡʥʝ ʙʦ-
ʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ ʣʠʮʘʤ, ʦʬʦʨʤʣʷʚʰʠʤ 
ʩʚʦʠ ʩʣʫʞʝʙʥʳʝ ʦʪʥʦʰʝʥʠʷ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ. 

ʈʝʟʢʦ ʚʳʜʝʣʷʝʪʩʷ ʪʝʢʩʪ ʪʦʨʞʝʩʪʚʝʥʥʦʛʦ ʦʙʷʟʘ-
ʪʝʣʴʩʪʚʘ ʜʦʙʨʦʚʦʣʴʮʘ. ʕʪʦ ʩʘʤʳʡ ʧʦʜʨʦʙʥʳʡ ʠʟ ʜʘʥ-
ʥʦʡ ʛʨʫʧʧʳ ʜʦʢʫʤʝʥʪʦʚ. ʉʨʝʜʠ ʜʦʙʨʦʚʦʣʴʮʝʚ ʙʳʣʦ 
ʤʥʦʛʦ ʣʠʮ, ʥʠʢʘʢ ʨʘʥʝʝ ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʝʥʥʦʡ ʩʣʫʞ-
ʙʦʡ. ɺʦʪ ʧʦʯʝʤʫ ʚʦʟʥʠʢʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʯʝʥʴ ʢʦʥ-
ʢʨʝʪʥʦ ʦʧʠʩʘʪʴ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʷʩʥʳʝ 

ʠʟ ʚʦʝʥʥʳʭ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʠ ʫʩʪʘʚʦʚ. ɼʘʥʥʳʝ ʦʙʷʟʘ-
ʪʝʣʴʩʪʚʘ ʦʧʠʩʳʚʘʶʪ ʦʪʥʦʰʝʥʠʷ çʧʦ ʚʝʨʪʠʢʘʣʠè: ʩ ʚʳ-
ʰʝʩʪʦʷʱʠʤʠ (ʧʫʥʢʪʳ 1ï3) ʠ ʧʦʜʯʠʥʝʥʥʳʤʠ (6), çʧʦ 
ʛʦʨʠʟʦʥʪʘʣʠè: ʟʘʧʨʝʪ ʩʦʩʪʦʷʪʴ ʚ ʧʦʣʠʪʠʯʝʩʢʠʭ ʦʨʛʘ-
ʥʠʟʘʮʠʷʭ (ʧʫʥʢʪ 4), ʚʥʝʰʥʠʝ ð ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʤʫ-
ʱʝʩʪʚʫ ʠ ʩʚʦʠʤ ʦʙʷʟʘʥʥʦʩʪʷʤ (ʧ. 5), ʚʥʫʪʨʝʥʥʠʝ ð ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʙʩʪʚʝʥʥʦʡ ʞʠʟʥʠ (ʧ. 7). ɺʩʝ ʵʪʠ 
ʥʦʨʤʳ, ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʚ ʫʩʪʘʚʘʭ ʠ ʟʘʢʦʥʦʧʦʣʦʞʝ-
ʥʠʷʭ, ʠ ʚʧʦʣʥʝ ʧʦʜʧʘʜʘʣʠ ʧʦʜ ʦʙʦʙʱʘʶʱʝʝ ʦʧʨʝʜʝʣʝ-
ʥʠʝ çʠʩʧʦʣʥʷʪʴ ʟʘʢʦʥʳ ʠ ʧʨʠʢʘʟʘʥʠʷ ʥʘʯʘʣʴʥʠʢʦʚè. 

ɺ ʮʝʣʦʤ, ʢʘʢ ʩʘʤ ʬʘʢʪ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦ-
ʚʘʥʥʦʡ ʧʨʠʩʷʛʠ ʜʦʙʨʦʚʦʣʴʮʘ, ʪʘʢ ʠ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʜʝ-
ʤʦʥʩʪʨʠʨʫʶʪ ʫʩʪʘʥʦʚʢʫ ʚʦʝʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʢʦʣʯʘ-
ʢʦʚʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ ʧʨʠʥʮʠʧ ʨʝʛʫʣʷʨʥʦʩʪʠ ʚ ʦʨʛʘʥʠ-
ʟʘʮʠʠ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ, ʥʝʧʦʣʥʦʤ ʜʦʚʝʨʠʠ ʢ 
ʚʦʣʦʥʪʝʨʘʤ. 

* * *  
ɸʥʘʣʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʪʝʢʩʪʦʚ ʛʨʘʞʜʘʥʩʢʠʭ ʠ ʚʦ-

ʝʥʥʳʭ ʧʨʠʩʷʛ ʠ ʪʦʨʞʝʩʪʚʝʥʥʳʭ ʦʙʝʱʘʥʠʡ, ʦʬʦʨʤʣʷʚ-
ʰʠʭ ʦʪʥʦʰʝʥʠʷ ʚʣʘʩʪʠ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʣʦʷʣʴʥʦʩʪʠ ʥʘ 
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ʪʝʨʨʠʪʦʨʠʠ, ʢʦʥʪʨʦʣʠʨʦʚʘʚʰʝʡʩʷ ʘʥʪʠʙʦʣʴʰʝʚʠʩʪ-
ʩʢʠʤʠ ʨʝʞʠʤʘʤʠ ʥʘ ʚʦʩʪʦʢʝ ʈʦʩʩʠʠ ʚ 1918ï1919 ʛʛ., 
ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʠʜʦʠʟʤʝʥʝʥʠʷ 
ʩʪʨʫʢʪʫʨʳ ʧʨʠʩʷʛʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʠʭ ʥʘʙʦʨʦʚ ʦʙ-
ʨʘʟʦʚ ʦʪʨʘʞʘʣʠ ʠʜʝʦʣʦʛʠʯʝʩʢʫʶ ʠ ʧʦʣʠʪʠʯʝʩʢʫʶ ʜʠ-
ʥʘʤʠʢʫ ʘʥʪʠʙʦʣʴʰʝʚʠʩʪʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʚʦʩʪʦʢʝ 
ʈʦʩʩʠʠ. ʊʝʢʩʪʳ ʧʨʠʩʷʛ ʧʦʨʦʞʜʘʣʠʩʴ ʠʜʝʦʣʦʛʠʯʝʩʢʠʤ 
çʤʝʡʥʩʪʨʠʤʦʤè ʘʥʪʠʙʦʣʴʰʝʚʠʩʪʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʠ 
ʩʘʤʠ ʚʳʩʪʫʧʘʣʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʥʜʦʢʪʨʠʥʘʮʠʠ ʫʯʘʩʪ-
ʥʠʢʦʚ ʧʦʩʣʝʜʥʝʛʦ. ɺ ʪʝʢʩʪʘʭ ʧʨʠʩʷʛ ʥʘʭʦʜʠʣʘ ʩʚʦʝ ʚʳ-
ʨʘʞʝʥʠʝ ʩʠʩʪʝʤʘ ʧʦʣʠʪʠʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ð ʦʜʠʥ ʠʟ 
ʚʘʞʥʝʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. 
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ʉʇʊʊʁʂʊʃʇ-ʃʁʋɹʂʊʃʁɾ ʇʋʆʇʑɾʆʁʘ ɻ ʈɾʉʁʇɽ ʃʉʁʀʁʊɹ ʃʁʋɹʂʊʃʇʂ 
ɼʇʊʌɽɹʉʊʋɻɾʆʆʇʊʋʁ 40-ʎ-60-ʎ ɼɼ. XIX ɻɾʃɹ 

 

ɿʘʡʮʝʚ ɺ. ɺ. 
ʉʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʙʘʢʘʣʘʚʨʠʘʪʘ ʬʘʢʫʣʴʪʝʪʘ ʧʦʣʠʪʦʣʦʛʠʠ, 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʄʠʯʫʨʠʥ ɸ.ʅ. 
ʂʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 
ɸʥʥʦʪʘʮʠʷ 
ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʠʩʩʣʝʜʫʶʪ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʢʨʠʟʠʩʥʳʡ ʜʣʷ ʢʠʪʘʡ-

ʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʧʝʨʠʦʜ 40-ʭ - 60-ʭ ʛʛ. XIX  ʚʝʢʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʦʩʪʦʷʥʠʝ ʠʤʧʝʨʠʠ ʎʠʥ ʚ ʜʘʥʥʳʡ 
ʧʝʨʠʦʜ, ʧʨʦʚʦʜʷʪ ʘʥʘʣʠʟ ʧʝʨʚʳʭ ʜʦʛʦʚʦʨʦʚ ʩ ʂʠʪʘʝʤ ʧʦʩʣʝ ʚʳʭʦʜʘ ʩʪʨʘʥʳ ʠʟ ʠʟʦʣʷʮʠʠ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ 
ʧʨʦʚʦʜʠʪʴʩʷ ʩʨʘʚʥʝʥʠʝ ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʵʪʘʧʦʤ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʈʦʩʩʠʡʩʢʘʷ ʠʤʧʝʨʠʷ, ʠʤʧʝʨʠʷ ʎʠʥ, ʇʝʢʠʥʩʢʠʡ 

ʜʦʛʦʚʦʨ, ɸʡʛʫʥʴʩʢʠʡ ʜʦʛʦʚʦʨ. 
 

ʈʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʥʘʩʯʠʪʳʚʘʶʪ 
ʚʦʪ ʫʞʝ ʙʦʣʝʝ 400 ʣʝʪ[1]. ʅʘ ʚʩʝ ʩʚʦʝʤ ʧʨʦʪʷʞʝʥʠʠ 
ʦʥʠ ʥʝ ʙʳʣʠ ʩʪʘʙʠʣʴʥʳʤʠ, ʧʝʨʠʦʜʳ ʤʠʨʘ ʠ ʩʦʪʨʫʜ-
ʥʠʯʝʩʪʚʘ ʩʤʝʥʷʣʠʩʴ ʧʝʨʠʦʜʘʤʠ ʦʭʣʘʞʜʝʥʠʷ ʦʪʥʦ-
ʰʝʥʠʡ ʠ ʜʘʞʝ ʢʦʥʬʨʦʥʪʘʮʠʠ[2,3]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 
ʜʝʥʴ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʚʩʪʫʧʠʣʠ ʚ 
ʩʪʘʜʠʶ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ [4]. ɺ ʯʘʩʪʥʦʩʪʠ ʵʪʦ 
ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ. ɹʫʜʫʯʠ ʩ 
2009 ʛʦʜʘ ʢʨʫʧʥʝʡʰʠʤ ʵʢʩʧʦʨʪʝʨʦʤ ʪʦʚʘʨʦʚ ʚ 
ʤʠʨʝ, ʂʠʪʘʡ ʥʘʯʘʣ ʛʣʦʙʘʣʴʥʫʶ ʪʦʨʛʦʚʫʶ ʵʢʩʧʘʥ-
ʩʠʶ, ʠʟ-ʟʘ ʯʝʛʦ ʈʦʩʩʠʷ ʥʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚ ʩʪʦʨʦʥʝ 
ʦʪ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ[5] . ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʦʙʝʠʭ ʩʪʨʘ-
ʥʘʭ ʨʘʩʪʝʪ ʠʥʪʝʨʝʩ ʢ ʠʩʪʦʨʠʠ ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ. ʕʪʦ 
ʦʙʫʩʣʦʚʣʝʥʦ ʠ ʪʝʤ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʝʩʥʦʝ ʩʦʪʨʫʜ-
ʥʠʯʝʩʪʚʦ ʦʙʘ ʛʦʩʫʜʘʨʩʪʚʘ ʩʦʭʨʘʥʷʶʪ ʠʩʪʦʨʠʯʝʩʢʠʝ 
ʧʨʝʪʝʥʟʠʠ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʘ ʧʦʪʦʤʫ ʠʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ 
ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʫ ʵʪʠʭ ʧʨʝʪʝʥʟʠʡ ʠ ʥʘʡʪʠ 
ʚʦʟʤʦʞʥʳʡ ʧʫʪʴ ʢ ʠʭ ʫʩʪʨʘʥʝʥʠʶ.  
ʅʦ ʧʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʪʥʦ-

ʰʝʥʠʡ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ ʚ ʩʝʨʝʜʠʥʝ XIX  ʚʝʢʘ, ʥʫʞʥʦ 
ʦʙʦʟʥʘʯʠʪʴ, ʧʦʯʝʤʫ ʉʨʝʜʠʥʥʘʷ ʠʤʧʝʨʠʷ ʦʪʢʘʟʘʣʘʩʴ 
ʦʪ ʧʦʣʠʪʠʢʠ ʩʘʤʦʠʟʦʣʷʮʠʠ ʠ ʦʪʢʨʳʣʘʩʴ ʜʣʷ ʝʚʨʦ-
ʧʝʡʮʝʚ, ʘ ʪʘʢʞʝ ʚ ʢʘʢʠʭ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʫʩʣʦʚʠʷʭ ʦʥʘ 
ʥʘʭʦʜʠʣʘʩʴ.  
ʀʤʧʝʨʠʷ ʎʠʥ ʧʝʨʝʞʠʚʘʣʘ ʛʣʫʙʦʢʠʡ ʩʪʨʫʢʪʫʨ-

ʥʳʡ ʢʨʠʟʠʩ. ʇʦʚʩʝʤʝʩʪʥʦ ʧʘʜʘʣ ʘʚʪʦʨʠʪʝʪ ʧʨʘʚʷ-
ʱʝʡ ʜʠʥʘʩʪʠʠ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʦʩʪ ʢʦʨʨʫʧ-
ʮʠʠ ʚ ʩʨʝʜʝ ʯʠʥʦʚʥʠʯʝʩʪʚʘ, ʨʦʩʪʦʚʱʠʯʝʩʪʚʘ, ʢʦʪʦ-
ʨʦʝ ʧʨʠʚʝʣʦ ʢʨʝʩʪʴʷʥʩʪʚʦ ʢ ʢʨʘʡʥʝʡ ʩʪʝʧʝʥʠ 
ʙʝʜʥʦʩʪʠ ʠ ʦʙʝʟʟʝʤʝʣʠʚʘʥʠʶ. ʕʪʦ ʚʳʣʠʣʦʩʴ ʚ ʤʘʩ-
ʩʦʚʳʝ ʚʦʩʩʪʘʥʠʷ, ʩʘʤʳʤʠ ʠʟʚʝʩʪʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ 
ʷʚʣʷʣʠʩʴ ʜʚʠʞʝʥʠʷ 1796-1804 ʛʛ., ʚʦʟʛʣʘʚʣʷʝʤʦʝ 
ʃʶ ʏʞʠʩʝ ʠ 1813 ʛʦʜʘ, ʚʦʟʛʣʘʚʣʷʝʤʦʝ ʣʠʜʝʨʦʤ 
ʩʝʢʪʳ "ʊʷʥʴʤʠʥʴʮʟʷʦ" ʃʠ ʎʠʥʦʤ. ʕʪʦ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʦʚʘʣʦ ʦ ʛʣʫʙʦʢʦʤ ʢʨʠʟʠʩʝ ʂʠʪʘʷ, ʩ ʢʦʪʦʨʳʤ ʦʥ 
ʥʝ ʤʦʛ ʩʧʨʘʚʠʪʴʩʷ ʙʫʜʫʯʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʦʪ ʧʝʨʝ-
ʜʦʚʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ.  
ɺ 1793 ʛʦʜʫ ʂʠʪʘʡ ʧʦʩʝʪʠʣʘ ʘʥʛʣʠʡʩʢʘʷ ʤʠʩ-

ʩʠʷ ɼʞʦʜʞʘ ʄʘʢʘʨʪʥʝʷ, ʢʦʪʦʨʘʷ ʧʳʪʘʣʘʩʴ ʦʪʢʨʳʪʴ 
ʂʠʪʘʡ ʜʣʷ ʪʦʨʛʦʚʣʠ ʩ ɺʝʣʠʢʦʙʨʠʪʘʥʠʝʡ. ʂʠʪʘʡʩʢʠʡ 
ʠʤʧʝʨʘʪʦʨ ʦʪʚʝʪʠʣ ʦʪʢʘʟʦʤ, ʦʜʥʘʢʦ ʘʥʛʣʠʯʘʥʝ 
ʚʧʣʦʪʴ ʜʦ ʇʝʨʚʦʡ ʦʧʠʫʤʥʦʡ ʚʦʡʥʳ ʧʦʩʳʣʘʣʠ ʚ 
ʇʦʜʥʝʙʝʩʥʫʶ ʤʠʩʩʠʠ ʩ ʧʦʭʦʞʝʡ ʧʨʦʩʴʙʦʡ, ʢʦʪʦʨʳʝ 
ʪʘʢʞʝ ʥʝ ʠʤʝʣʠ ʩʝʨʴʝʟʥʦʛʦ ʫʩʧʝʭʘ. ʅʘʦʙʦʨʦʪ, ʤʥʦ-
ʛʠʝ ʩʦʚʨʝʤʝʥʥʠʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ. 
ʊʘʢ ɸ.ʅ. ʍʦʭʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʠʣʝʥʠʝ ʧʦʣʠʪʠʢʠ 

ʩʘʤʦʠʟʦʣʷʮʠʠ ʚ ʥʘʯʘʣʝ XIX  ʚʝʢʘ[6], ʯʪʦ ʤʦʞʥʦ ʩʚʷ-
ʟʘʪʴ ʩ ʤʠʩʩʠʷʤʠ ʘʥʛʣʠʯʘʥ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʚʦʩʧʨʠ-
ʥʠʤʘʪʴʩʷ ʢʠʪʘʡʩʢʠʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʢʘʢ ʚʨʘʛʠ, 
ʩʪʨʝʤʷʱʠʝʩʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʤʫʪʦʡ ʚ ʉʨʝʜʠʥʥʦʡ 
ʠʤʧʝʨʠʠ. 
ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʚʦʩʧʨʠʥʠ-

ʤʘʣʘ ʂʠʪʘʡ ʢʘʢ ʚʪʦʨʫʶ ʀʥʜʠʶ ʠ ʥʝ ʩʦʙʠʨʘʣʘʩʴ ʪʘʢ 
ʧʨʦʩʪʦ ʦʪʩʪʫʧʘʪʴ. ɸʥʛʣʠʯʘʥʝ ʥʘʯʘʣʠ ʥʝʣʝʛʘʣʴʥʫʶ 
ʧʦʩʪʘʚʢʫ ʦʧʠʫʤʘ ʚ ʂʠʪʘʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʠʪʘʡʩʢʠʝ 
ʟʘʢʦʥʳ, ʟʘʧʨʝʱʘʚʰʠʝ ʚʚʦʟ ʥʘʨʢʦʪʠʢʘ ʚ ʠʤʧʝʨʠʶ. 
ʆʯʝʥʴ ʯʘʩʪʦ ʩʣʫʯʘʣʦʩʴ ʪʘʢ, ʯʪʦ ʦʥʠ ʩʦʟʜʘʚʘʣʠ ʧʣʘ-
ʚʫʯʠʝ ʩʢʣʘʜʳ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʦʩʴ ʦʛʨʦʤʥʦʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʦʧʠʫʤʘ, ʠ ʦʨʛʘʥʠʟʦʚʳʚʘʣʠ ʝʛʦ ʩʙʳʪ. ʕʪʦ 
ʧʨʠʚʝʣʦ ʢ ʇʝʨʚʦʡ ʦʧʠʫʤʥʦʡ ʚʦʡʥʝ, ʟʘʚʝʨʰʠʚʰʝʡʩʷ 
ʧʦʜʧʠʩʘʥʠʝʤ ʅʘʥʢʠʥʩʢʦʛʦ ʜʦʛʦʚʦʨʘ 1842 ʛʦʜʘ, 
ʩʨʝʜʠ ʧʨʦʯʠʭ ʧʫʥʢʪʦʚ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʣʦʩʴ ʧʦʣʦ-
ʞʝʥʠʝ ʦʙ ʦʪʢʨʳʪʠʠ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʂʠʪʘʷ ʜʣʷ ʙʨʠ-
ʪʘʥʩʢʦʡ ʪʦʨʛʦʚʣʠ. 1842 ʛʦʜ ʩʪʘʣ ʨʦʢʦʚʳʤ ʜʣʷ ʂʠ-
ʪʘʷ, ʪʘʢ ʢʘʢ ʦʥ ʥʘʯʘʣ ʥʝ ʪʦʣʴʢʦ ʯʝʨʝʜʫ ʥʝʨʘʚʥʳʭ ʜʦ-
ʛʦʚʦʨ, ʥʦ ʠ ʧʨʠʚʝʣ ʢ ʟʘʩʠʣʴʶ ʠʥʦʩʪʨʘʥʮʝʚ, ʯʪʦ 
ʪʘʢʞʝ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ ʥʝʜʦʚʦʣʴʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʚʣʘʩʪʠ, ʢʦʪʦʨʦʝ ʚʳʣʠʣʦʩʴ ʚ ʊʘʡʧʠʥ-
ʩʢʦʝ ʚʦʩʩʪʘʥʠʝ ʠ ʚʦʣʥʝʥʠʷ ʚ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʩʦʩʨʝʜʦ-
ʪʦʯʝʥʦ ʤʫʩʫʣʴʤʘʥʩʢʦʝ ʥʘʩʝʣʝʥʠʝ. ʊʨʫʜʥʦʩʪʠ ʂʠʪʘʷ 
ʫʚʝʣʠʯʠʣʠʩʴ ʩ ʥʘʯʘʣʦʤ ɺʪʦʨʦʡ ʦʧʠʫʤʥʦʡ ʚʦʡʥʳ, ʚ 
ʢʦʪʦʨʦʡ ʩʦʶʟʥʠʢʦʤ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚʳʩʪʫʧʠʣʘ 
ʌʨʘʥʮʠʷ. ɺ ʧʦʩʣʝʜʩʪʚʠʠ ʦʥʘ ʚʤʝʩʪʝ ʩ ʉʐɸ ʚʳʜʚʠ-
ʥʫʣʘ ʪʨʝʙʦʚʘʥʠʷ ʂʠʪʘʶ, ʢʘʢ ʥʝʢʦʛʜʘ ʵʪʦ ʩʜʝʣʘʣʘ 
ɸʥʛʣʠʷ, ʠ ʢ ʪʦʤʫ ʞʝ ʥʘʯʘʣʘ ʧʦʜʯʠʥʝʥʠʝ ʂʘʤʙʦʜʞʠ, 
ʃʘʦʩʘ ʠ ɺʴʝʪʥʘʤʘ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʚʰʠʭʩʷ ʧʦʜ 
ʵʛʠʜʦʡ ʢʠʪʘʡʩʢʦʛʦ ʠʤʧʝʨʘʪʦʨʘ [8]. 
ʀʤʝʥʥʦ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʭʦʜʠʣʩʷ ʂʠʪʘʡ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʥʘʤʠ ʧʝʨʠʦʜ. ʈʦʩʩʠʷ, ʥʝʩʤʦʪʨʷ 
ʥʘ ʪʦ, ʯʪʦ ʦʥʘ ʷʚʣʷʣʘʩʴ ʚʣʠʷʪʝʣʴʥʦʡ ʝʚʨʦʧʝʡʩʢʦʡ 
ʜʝʨʞʘʚʦʡ, ʚ 40-ʝ - 60-ʝ ʛʦʜʳ ʥʝ ʚʦʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʠ-
ʪʫʘʮʠʝʡ ʠ ʥʝ ʥʘʯʘʣʘ ʙʦʨʴʙʫ ʟʘ ʩʬʝʨʳ ʚʣʠʷʥʠʷ ʚ ʂʠ-
ʪʘʝ. ʅʘʦʙʦʨʦʪ, ʚʦ ʤʥʦʛʠʭ ʘʩʧʝʢʪʘʭ ʦʥʘ ʝʛʦ ʧʦʜʜʝʨ-
ʞʠʚʘʣʘ. ʊʘʢ, ʈʦʩʩʠʡʩʢʘʷ ʠʤʧʝʨʠʷ ʦʜʥʘ ʠʟ ʥʝʤʥʦ-
ʛʠʭ, ʢʪʦ ʦʬʠʮʠʘʣʴʥʦ ʟʘʧʨʝʪʠʣ ʵʢʩʧʦʨʪ ʦʧʠʫʤʘ ʚ 
ʂʠʪʘʡ. ʇʦʤʠʤʦ ʪʦʛʦ, ʚʦ ʚʨʝʤʷ ɺʪʦʨʦʡ ʦʧʠʫʤʥʦʡ 
ʚʦʡʥʳ ʈʦʩʩʠʷ ʧʨʝʜʣʘʛʘʣʘ ʧʦʤʦʱʴ ʂʠʪʘʶ, ʪʘʢ ʢʘʢ ʥʘ 
ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʦʥʘ ʧʨʦʪʠʚʦʩʪʦʷʣʘ ʌʨʘʥʮʠʠ ʠ ɺʝ-
ʣʠʢʦʙʨʠʪʘʥʠʠ. 
ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʧʦʣʠʪʠʯʝʩʢʦʤʫ ʘʩʧʝʢʪʫ 

ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʥʫʞʥʦ ʦʙʦʟʥʘ-
ʯʠʪʴ ʨʘʟʚʠʪʠʝ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ 
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ʤʝʞʜʫ ʜʚʫʤʷ ʛʦʩʫʜʘʨʩʪʚʘʤʠ. ʊʦʨʛʦʚʣʷ ʤʝʞʜʫ ʥʠʤʠ 
ʜʦʣʛʦʝ ʚʨʝʤʷ ʚʝʣʘʩʴ ʩʫʭʦʧʫʪʥʳʤ ʧʫʪʝʤ ʯʝʨʝʟ ʉʨʝʜ-
ʥʶʶ ɸʟʠʶ. ʕʪʦʪ ʪʦʨʛʦʚʳʡ ʧʫʪʴ ʧʨʦʭʦʜʠʣ ʯʝʨʝʟ 
ʂʷʭʪʫ. ɼʘʥʥʘʷ ʘʨʪʝʨʠʷ ʧʨʦʭʦʜʠʣʘ ʪʦʣʴʢʦ ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚ, ʯʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʝʝ ʦʩʦ-
ʙʝʥʥʦʩʪʴʶ[5]. ʇʦʩʨʝʜʥʠʢʘʤʠ ʤʝʞʜʫ ʢʠʪʘʡʮʘʤʠ ʠ 
ʨʫʩʩʢʠʤʠ ʥʘ ʜʘʥʥʦʡ ʘʨʪʝʨʠʠ ʚ ʦʩʥʦʚʥʦʤ ʚʳʩʪʫʧʘʣʠ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʝʩʪʥʳʭ ʪʶʨʢʩʢʠʭ ʥʘʨʦʜʦʚ [7]. 

 ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʘ ʛʨʘʥʠʮʝ ʛʦʩʫʜʘʨʩʪʚ ʩʣʘʙʦ 
ʙʳʣʠ ʨʘʟʚʠʪʘ ʪʦʚʘʨʦ-ʜʝʥʝʞʥʘʷ ʩʠʩʪʝʤʘ, ʙʳʣʘ ʰʠ-
ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʤʝʥʦʚʘʷ ʪʦʨʛʦʚʣʷ, ʢʦʪʦʨʘʷ ʩʦ-
ʭʨʘʥʷʣʘʩʴ ʜʦ 1855 ʛʦʜʘ. ʆʜʥʘʢʦ ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ 
ʈʦʩʩʠʷ ʥʝ ʧʨʦʠʛʨʳʚʘʣʘ ʵʢʦʥʦʤʠʯʝʩʢʠ, ʪʘʢ ʢʘʢ ʜʣʷ 
ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʥʘʧʨʠʤʝʨ, ɸʚʩʪʨʠʠ ʠʣʠ 
ʇʨʫʩʩʠʠ, ʙʳʣʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʛʦʜʥʦ ʪʦʨʛʦʚʘʪʴ ʩ 
ʂʠʪʘʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʦʪʧʨʘʚʢʠ ʪʦʚʘʨʦʚ ʩ ʨʫʩʩʢʠʤʠ 
ʢʫʧʮʘʤʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʈʦʩʩʠʡʩʢʘʷ ʠʤʧʝʨʠʷ ʧʦ-
ʣʫʯʘʣʘ ʝʱʝ ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʜʦʭʦʜʘ[5,11]. ʀʤʝʥʥʦ 
ʧʦʵʪʦʤʫ, ʧʦʩʣʝ 1842 ʛʦʜʘ, ʢʦʛʜʘ ʂʠʪʘʡ ʦʪʢʨʳʣ ʩʚʦʠ 
ʤʦʨʩʢʠʝ ʧʦʨʪʳ ʜʣʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʩʫʭʦʧʫʪʥʳʡ 
ʧʫʪʴ ʥʝ ʫʪʨʘʪʠʣ ʟʥʘʯʝʥʠʷ, ʘ ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ ʥʘʦʙʦʨʦʪ ʦʞʠʚʠʣʩʷ, 
ʭʦʪʴ ʠ ʧʝʨʝʩʪʘʣ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʂʷʭʪʫ. ɼʣʷ ʈʦʩʩʠʠ 
ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʂʠʪʘʝʤ ʙʳʣʦ 
ʦʯʝʥʴ ʚʳʛʦʜʥʦ, ʦ ʯʝʤ ʩʦʦʙʱʘʝʪ ʧʨʝʜʩʝʜʘʪʝʣʴ ʇʦ-
ʛʨʘʥʠʯʥʦʡ ʢʦʤʠʩʩʠʠ ɻʨʠʛʦʨʠʡ ʌʝʜʦʨʦʚʠʯ ɻʝʥʩ[9]. 
ɼʦʣʛʦ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʩʪʘʪʴʷʤʠ ʵʢʩʧʦʨʪʘ ʚ ʂʠʪʘʡ 
ʷʚʣʷʣʠʩʴ ʨʫʩʩʢʦʝ ʩʫʢʥʦ ʠ ʤʝʭʘ, ʦʜʥʘʢʦ ʧʦʩʣʝ ʦʧʠ-
ʫʤʥʳʭ ʚʦʡʥ ʩʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ. ʈʫʩʩʢʠʝ ʪʦʚʘʨʳ 
ʚʳʪʝʩʥʷʣʠʩʴ ʩ ʢʠʪʘʡʩʢʦʛʦ ʨʳʥʢʘ ʜʨʫʛʠʤ ʢʦʥʢʫʨʝʥ-
ʪʦʤ - ɺʝʣʠʢʦʙʨʠʪʘʥʠʝʡ. ʀʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʩ-
ʭʦʜʠʪ ʦʪʢʘʟ ʦʪ ʤʝʥʦʚʦʡ ʪʦʨʛʦʚʣʠ, ʢʦʪʦʨʳʡ ʦʢʦʥʯʘ-
ʪʝʣʴʥʦ ʙʳʣ ʟʘʢʨʝʧʣʝʥ ʫʢʘʟʦʤ 1855 ʛʦʜʘ, ʧʨʝʜʧʠʩʳ-
ʚʘʶʱʠʤ ʨʘʩʧʣʘʯʠʚʘʪʴʩʷ ʚ ʂʷʭʪʝ ʟʦʣʦʪʦʤ ʠ 
ʩʝʨʝʙʨʦʤ. ɺ ʢʦʥʮʝ ʩʪʦʣʝʪʠʷ ʨʫʩʩʢʠʝ ʢʫʧʮʳ ʧʦʧʳʪʘ-
ʣʠʩʴ ʥʘʯʘʪʴ ʚʚʦʟʠʪʴ ʚ ʂʠʪʘʡ ʩʘʭʘʨ ʠ ʢʝʨʦʩʠʥ. ʇʝʨ-
ʚʳʡ ʥʝ ʥʘʰʝʣ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʘʢ ʢʘʢ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʩʪʥʳʤ ʠ ʚʚʦʟʠʤʳʤ ʠʟ ʉʐɸ ʘʥʘ-
ʣʦʛʦʤ ʦʥ ʦʪʣʠʯʘʣʩʷ ʜʦʨʦʛʦʚʠʟʥʦʡ. ʆʜʥʘʢʦ ʥʘ ʤʝʩʪ-
ʥʦʤ ʫʨʦʚʥʝ ʢʠʪʘʡʮʳ ʚʳʚʦʟʠʣʠ ʠʟ ʈʦʩʩʠʠ ʪʝ ʞʝ 
ʤʝʭʘ, ʧʦʩʫʜʫ, ʘ ʪʘʢʞʝ ʩʝʨʝʙʨʷʥʳʝ ʠʟʜʝʣʠʷ ʠ ʩʣʠʪʢʠ. 
ʆʩʥʦʚʥʦʡ ʩʪʘʪʴʝʡ ʠʤʧʦʨʪʘ ʠʟ ʂʠʪʘʷ ʷʚʣʷʣʩʷ ʯʘʡ, ʥʘ 
ʢʦʪʦʨʳʡ ʨʦʩʩʠʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʧʦʥʠʞʘʣʦ ʧʦ-
ʰʣʠʥʳ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʥʘʯʘʣʘ ʚʳ-
ʚʦʟ ʠʥʜʠʡʩʢʦʛʦ ʠ ʮʝʡʣʦʥʩʢʦʛʦ ʯʘʷ. ʇʦʤʠʤʦ ʪʦʛʦ, 
ʨʫʩʩʢʠʝ ʚʳʚʦʟʠʣʠ ʠʟ ʉʨʝʜʠʥʥʦʡ ʠʤʧʝʨʠʠ ʰʝʣʢ, 
ʬʘʨʬʦʨ ʠ ʨʷʜ ʜʨʫʛʠʭ ʪʦʚʘʨʦʚ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʚ ʠʪʦʛʝ ʙʘʣʘʥʩ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʦʡ ʪʦʨʛʦʚʣʠ ʩʢʣʘ-
ʜʳʚʘʣʩʷ ʚ ʧʦʣʴʟʫ ʂʠʪʘʷ, ʪʘʢ ʢʘʢ ʨʦʩʩʠʡʩʢʠʡ ʠʤʧʦʨʪ 
ʠʟ ʂʠʪʘʷ ʧʨʝʚʳʰʘʣ ʵʢʩʧʦʨʪ ʚ 6 ʨʘʟ [11]. 
ɼʣʷ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʦʡ ʜʠʧʣʦʤʘʪʠʠ ʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʚ ʵʪʦ 
ʚʨʝʤʷ ʙʳʣʠ ʟʘʢʣʶʯʝʥʳ ʪʝ ʜʦʛʦʚʦʨʳ, ʢʦʪʦʨʳʝ ʦʙʦ-
ʟʥʘʯʠʣʠ ʨʫʩʩʢʦ-ʢʠʪʘʡʩʢʫʶ ʛʨʘʥʠʮʫ ʠ ʧʦ ʩʫʪʠ ʧʨʠ-
ʚʝʣʠ ʢ ʫʩʠʣʝʥʠʶ ʨʫʩʩʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ɼʘʣʴʥʝʤ ɺʦ-
ʩʪʦʢʝ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 40-ʝ ʛʦʜʳ ʜʣʷ ʨʦʩʩʠʡ-
ʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʜʘʥʥʳʡ ʨʝʛʠʦʥ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣ 
ʦʩʦʙʦʛʦ ʠʥʪʝʨʝʩʘ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ 
ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʂʘʚʢʘʟʝ ʠ ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝ-
ʞʴʝ, ʦʜʥʘʢʦ ʚʩʝ ʠʟʤʝʥʠʣʦʩʴ ʚ ʢʦʥʮʝ ʵʪʦʛʦ ʜʝʩʷʪʠʣʝ-
ʪʠʷ [10], ʧʦʩʣʝ ʯʝʛʦ ʠ ʙʳʣʠ ʟʘʢʣʶʯʝʥʳ ʪʘʢʠʝ ʟʥʘʯʠ-
ʤʳʝ ʜʦʛʦʚʦʨʳ ʢʘʢ ʂʫʣʴʜʞʠʥʩʢʠʡ 1851 ʛʦʜʘ, ɸʡ-
ʛʫʥʴʩʢʠʡ 1858 ʛʦʜʘ, ʊʷʥʴʮʟʠʥʴʩʢʠʡ 1858 ʛʦʜʘ, 
ʇʝʢʠʥʩʢʠʡ 1860 ʛʦʜʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʩʪʦʨʦʥʳ ʧʦʜ-
ʧʠʩʳʚʘʣʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʦʪʦʢʦʣʳ, ʧʨʠʟʚʘʥʥʳʝ 
ʟʘʧʦʣʥʠʪʴ ʣʘʢʫʥʳ ʚ ʜʦʛʦʚʦʨʘʭ ʠ ʨʝʰʠʪʴ ʚʦʧʨʦʩʳ ʦ 

ʨʘʟʤʝʞʝʚʘʥʠʠ ʟʝʤʝʣʴ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʠ ʦ ʧʨʘ-
ʚʠʣʘʭ ʚʝʜʝʥʠʷ ʪʦʨʛʦʚʣʠ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ. ɺʩʝ 
ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʩʙʣʠʞʝʥʠʶ ʜʚʫʭ ʩʪʨʘʥ ʠ ʥʘʣʘʞʠʚʘ-
ʥʠʶ ʦʪʥʦʰʝʥʠʡ, ʦʜʥʘʢʦ ʥʝʨʝʜʢʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 
ʵʪʘʧʝ ʜʘʥʥʳʝ ʜʦʛʦʚʦʨʳ ʨʘʩʮʝʥʠʚʘʶʪʩʷ ʯʘʩʪʴʶ ʠʩ-
ʪʦʨʠʢʦʚ ʢʘʢ ʥʝʨʘʚʥʦʧʨʘʚʥʳʝ, ʥʘʚʷʟʘʥʥʳʝ ʂʠʪʘʶ. ɺ 
ʩʠʣʫ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʡʪʠ ʦʪ ʦʮʝʥʦʯʥʳʭ ʩʫʞ-
ʜʝʥʠʡ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʠ ʜʦʢʫʤʝʥʪʳ ʩ ʤʠʥʠ-
ʤʘʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʩʫʙʲʝʢʪʠʚʠʟʤʘ. 
ʂʫʣʴʜʞʠʥʩʢʠʡ ʜʦʛʦʚʦʨ 1851 ʛʦʜʘ ʙʳʣ ʥʘʧʨʘʚ-

ʣʝʥ ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʦʨʛʦʚʳʭ ʠʥʪʝʨʝʩʦʚ. ʇʦʩʣʝ 
ʪʦʛʦ, ʢʘʢ ʨʦʩʩʠʡʩʢʠʝ ʛʨʘʥʠʮʳ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʧʨʦ-
ʜʚʠʥʫʣʠʩʴ ʜʘʣʝʝ ʥʘ ʖʛʦ-ʚʦʩʪʦʢ, ʵʪʦʪ ʚʦʧʨʦʩ ʩʪʦʷʣ 
ʙʦʣʝʝ ʦʩʪʨʦ. ʈʦʩʩʠʡʩʢʘʷ ʩʪʦʨʦʥʘ ʞʝʣʘʣʘ ʫʪʚʝʨʞʜʝ-
ʥʠʷ ʟʘʢʦʥʥʦʛʦ ʪʦʨʛʘ ʚ ʂʫʣʴʜʞʝ ʠ ʏʫʛʫʯʘʢʝ, ʚ ʩʚʷʟʠ 
ʩ ʯʝʤ ʥʘʧʨʘʚʠʣʘ ʥʘ ʧʝʨʝʛʦʚʦʨʳ ʘʨʭʠʤʘʥʜʨʠʪʘ ʇʦ-
ʣʠʢʘʨʧʘ. ʈʘʟʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʧʨʦʠʩʭʦʜʠʣʦ ʜʦ-
ʚʦʣʴʥʦ ʤʝʜʣʝʥʥʦ. ʃʠʰʴ ʚ 1850 ʛʦʜʫ, ʢʦʛʜʘ ʥʘ ʧʨʝ-
ʩʪʦʣ ʚʩʪʫʧʠʣ ʥʦʚʳʡ ʠʤʧʝʨʘʪʦʨ, ʙʳʣ ʜʘʥ ʪʦʣʯʦʢ ʨʝ-
ʰʝʥʠʶ ʵʪʦʛʦ ʚʦʧʨʦʩʘ [11]. ɺ 1851 ʛʦʜʫ ʙʳʣ 
ʧʦʜʧʠʩʘʥ ʜʦʛʦʚʦʨ, ʨʝʛʫʣʠʨʦʚʘʚʰʠʡ ʩʨʝʜʥʝʘʟʠʘʪ-
ʩʢʫʶ ʪʦʨʛʦʚʣʶ ʂʠʪʘʷ ʠ ʈʦʩʩʠʠ. ʆʥ ʟʘʢʨʝʧʣʷʣ ʤʝʥʦ-
ʚʫʶ ʪʦʨʛʦʚʣʶ ʠ ʩʚʦʙʦʜʥʦʝ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ. ʇʦ-
ʤʠʤʦ ʪʦʛʦ, ʚ ʪʨʝʪʴʝʡ ʩʪʘʪʴʝ ʜʦʛʦʚʦʨʘ ʦʙʦʟʥʘʯʝʥʦ 
ʧʦʣʦʞʝʥʠʝ ʦ ʙʝʩʧʦʰʣʠʥʥʦʡ ʪʦʨʛʦʚʣʝ ʛʦʩʫʜʘʨʩʪʚ. 
ʂʫʣʴʜʞʠʥʩʢʠʡ ʜʦʛʦʚʦʨ ʪʘʢʞʝ ʦʛʦʚʘʨʠʚʘʣ ʩʧʦʩʦʙ 
ʥʘʢʘʟʘʥʠʷ ʚʠʥʦʚʥʳʭ ʚ ʧʨʝʩʪʫʧʣʝʥʠʷʭ ʧʨʦʪʠʚ ʢʫʧ-
ʮʦʚ: ʪʦ, ʧʦ ʢʘʢʠʤ ʟʘʢʦʥʘʤ ʙʫʜʝʪ ʩʫʜʠʤ ʧʨʝʩʪʫʧʥʠʢ 
ʟʘʚʠʩʠʣʦ ʦʪ ʦʙʣʘʩʪʠ, ʛʜʝ ʦʥ ʩʦʚʝʨʰʠʣ ʜʝʷʥʠʝ. ʆʜ-
ʥʘʢʦ ʵʪʦ ʧʨʘʚʠʣʦ ʥʝ ʢʘʩʘʣʦʩʴ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥ-
ʥʳʭ ʩ ʢʨʝʜʠʪʦʤ, ʪʘʢ ʢʘʢ ʜʚʝʥʘʜʮʘʪʘʷ ʩʪʘʪʴʷ ʟʘʧʨʝ-
ʱʘʣʘ ʢʨʝʜʠʪʦʚʘʥʠʝ. ɺ ʦʙʨʘʪʥʦʤ ʩʣʫʯʘʝ ʥʠ ʢʠʪʘʡ-
ʩʢʠʡ, ʥʠ ʨʦʩʩʠʡʩʢʠʡ ʯʠʥʦʚʥʠʢ ʥʝ ʩʤʝʣʠ 
ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʚʦʧʨʦʩʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ 
ʝʛʦ ʫʩʣʦʚʠʡ [12, c. 26-29].  
ɸʡʛʫʥʴʩʢʠʡ ʜʦʛʦʚʦʨ 1858 ʛʦʜʘ ʙʳʣ ʟʘʢʣʶʯʝʥ ʚ 

ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʝʨʝʩʤʦʪʨʘ ʫʩʣʦʚʠʷ 
ʅʝʨʯʠʥʩʢʦʛʦ ʜʦʛʦʚʦʨʘ 1689 ʛʦʜʘ ʧʦ ʚʦʧʨʦʩʘʤ ʦ ʛʨʘ-
ʥʠʮʝ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ. ʆʥ ʧʦʩʪʘʥʦʚʠʣ, ʯʪʦ ʣʝʚʳʡ ʙʝ-
ʨʝʛ ʨʝʢʠ ɸʤʫʨ ʦʪ ʨʝʢʠ ɸʨʛʫʥʠ ʜʦ ʫʩʪʴʷ ʙʫʜʝʪ ʚʦ 
ʚʣʘʜʝʥʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʠʤʧʝʨʘʪʦʨʘ, ʘ ʧʨʘʚʳʡ - ʢʠ-
ʪʘʡʩʢʦʛʦ. ʆʜʥʘʢʦ ʚʦʧʨʦʩ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʋʩʩʫ-
ʨʠʡʩʢʦʛʦ ʢʨʘʷ ʦʩʪʘʚʘʣʩʷ ʦʪʢʨʳʪʳʤ. ɼʦʛʦʚʦʨ ʦʧʨʝ-
ʜʝʣʠʣ ʜʘʥʥʫʶ ʦʙʣʘʩʪʴ ʢʘʢ ʩʦʚʤʝʩʪʥʦʝ ʚʣʘʜʝʥʠʝ 
ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚ. ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʳʤ ʷʚʣʷʝʪʩʷ 
ʧʫʥʢʪ ʦ ʨʝʢʘʭ ʋʩʩʫʨʠ, ʉʫʥʛʘʨʠ ʠ ɸʤʫʨ. ɸʡʛʫʥʩʢʠʡ 
ʜʦʛʦʚʦʨ ʧʦʩʪʘʥʦʚʣʷʣ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʧʨʘʚʦ ʨʫʩ-
ʩʢʠʭ ʠ ʢʠʪʘʡʩʢʠʭ ʩʫʜʦʚ ʧʣʘʚʘʪʴ ʧʦ ʵʪʠʤ ʨʝʢʘʤ. 
ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʠ ʈʦʩʩʠʷ ʚ ʂʨʳʤʩʢʦʡ ʚʦʡʥʝ, ʠ ʂʠ-
ʪʘʡ ʚʦ ɺʪʦʨʦʡ ʆʧʠʫʤʥʦʡ ʧʨʦʪʠʚʦʩʪʦʷʣʠ ʌʨʘʥʮʠʠ 
ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʘʥ-
ʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠʤʝʣʦ ʯʠʩʪʦ ʚʦʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʡ 
ʭʘʨʘʢʪʝʨ ʠ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʟʘʱʠʪʫ ʛʨʘʥʠʮ 
ʦʙʦʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʷʨʳʤ ʩʪʦʨʦʥʥʠʢʦʤ ʯʝʛʦ ʙʳʣ ʧʦʜ-
ʧʠʩʘʚʰʠʡ ʜʦʛʦʚʦʨ ʅ.ʅ. ʄʫʨʘʚʴʝʚ. ɽʱʝ ʜʦ ʟʘʢʣʶʯʝ-
ʥʠʷ ʦʥ ʥʘʯʘʣ ʧʨʦʚʦʜʠʪʴ ʧʦʣʠʪʠʢʫ ʫʢʨʝʧʣʝʥʠʷ ʦʙʦ-
ʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʧʫʪʝʤ ʟʘʩʝʣʝ-
ʥʠʷ ʵʪʠʭ ʟʝʤʝʣʴ ʠ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 
ʢʘʟʘʯʝʩʪʚʘ. ʊʘʢʞʝ ʄʫʨʘʚʴʝʚ ʦʨʛʘʥʠʟʦʚʘʣ ɸʤʫʨ-
ʩʢʫʶ ʵʢʩʧʝʜʠʮʠʶ ʅ.ʀ. ʅʝʚʝʣʴʩʢʦʛʦ, ʜʘʥʥʳʝ ʢʦʪʦ-
ʨʦʡ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʧʫʥʢʪʘ ʦ ʛʨʘʥʠʮʘʭ ɸʡʛʫʥʴʩʢʦʛʦ 
ʜʦʛʦʚʦʨʘ.[12, c. 29-30] 
ɺ ʦʜʥʦ ʚʨʝʤʷ ʩ ʟʘʢʣʶʯʝʥʠʝʤ ɸʡʛʫʥʴʩʢʦʛʦ ʜʦ-

ʛʦʚʦʨʘ ʧʨʦʠʩʭʦʜʠʣʦ ʦʙʩʫʞʜʝʥʠʝ ʊʷʥʴʮʟʠʥʴʩʢʦʛʦ 
ʜʦʛʦʚʦʨʘ. ʆʥ ʧʦʜʧʠʩʳʚʘʣʩʷ ɽ. ʇʫʪʷʪʠʥʳʤ, ʪʝʤ, ʢʪʦ 
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ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ ʵʪʦʛʦ ʧʦʜʧʠʩʘʣ ʉʠʤʦʜʩʢʠʡ ʜʦʛʦ-
ʚʦʨ ʩ ʗʧʦʥʠʝʡ. ʊʷʥʴʮʟʠʥʴʩʢʡ ʜʦʛʦʚʦʨ ʧʦʩʪʘʥʦʚʠʣ 
ʩʦʙʨʘʪʴ ʜʦʚʝʨʝʥʥʳʭ ʣʠʮ ʦʪ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʜʣʷ 
ʨʘʟʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʨʘʟʤʝʞʝʚʘʥʠʠ ʟʝʤʝʣʴ, ʦʩʪʘʚ-
ʰʠʭʩʷ ʥʝʪʨʦʥʫʪʳʤʠ ɸʡʛʫʥʴʩʢʠʤ ʜʦʛʦʚʦʨʦʤ. ʇʦ-
ʤʠʤʦ ʪʦʛʦ, ʵʪʦʪ ʪʨʘʢʪʘʪ ʧʦʣʦʞʠʣ ʥʘʯʘʣʦ ʤʦʨʩʢʦʡ 
ʪʦʨʛʦʚʣʠ ʤʝʞʜʫ ʈʦʩʩʠʝʡ ʠ ʂʠʪʘʝʤ, ʦʪʢʨʳʚ ʯʘʩʪʴ 
ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ. ɺ ʨʘʤʢʘʭ ʩʫʭʦʧʫʪʥʦʡ ʪʦʨʛʦʚʣʠ, 
ʊʷʥʴʮʟʠʥʴʩʢʠʡ ʜʦʛʦʚʦʨ ʦʪʤʝʥʠʣ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 
ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʘ ʠ ʣʠʮ, ʚʝʟʫʱʠʭ ʝʛʦ. ʅʝ ʤʝʥʝʝ 
ʟʥʘʯʠʤʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʚ ʜʦʛʦʚʦʨʝ ʦʛʦ-
ʚʘʨʠʚʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʈʫʩʩʢʦʡ ʜʫʭʦʚʥʦʡ ʤʠʩʩʠʠ ʚ 
ʇʝʢʠʥʝ, ʢʦʪʦʨʘʷ ʪʝʧʝʨʴ ʦʧʣʘʯʠʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʨʦʩ-
ʩʠʡʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ʇʦ ʪʨʘʢʪʘʪʫ, ʂʠʪʘʡ ʦʙʷ-
ʟʘʣʩʷ ʥʝ ʧʨʠʪʝʩʥʷʪʴ ʭʨʠʩʪʠʘʥ ʠ, ʧʦ ʩʫʪʠ, ʧʨʠʨʘʚ-
ʥʷʪʴ ʚ ʧʨʘʚʘʭ ʭʨʠʩʪʠʘʥʩʢʦʝ ʫʯʝʥʠʝ ʨʘʥʥʝʝ ʟʜʝʩʴ ʩʫ-
ʱʝʩʪʚʦʚʘʚʰʠʤ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʧʦʩʣʝʜʩʪʚʠʝʤ 
ʜʦʛʦʚʦʨʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʠʟʥʘʥʠʝ ʶʨʠʜʠʯʝʩʢʦʛʦ 
ʨʘʚʝʥʩʪʚʘ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ, ʯʝʛʦ ʨʘʥʝʝ ʥʝ ʥʘʙʣʶʜʘ-
ʣʦʩʴ [11, 12, c. 30 - 34]. 
ʇʝʢʠʥʩʢʠʡ ʜʦʛʦʚʦʨ 1860 ʛʦʜʘ ʙʳʣ ʧʦʜʧʠʩʘʥ ʚ 

ʦʩʦʙʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʩʣʝ ʧʦʙʝʜʳ ʚ ʙʠʪʝ ʧʨʠ ɼʘʛʫ ʢʠ-
ʪʘʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʧʦʯʫʚʩʪʚʦʚʘʚ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʦʙʝʜʳ ʚʦ ɺʪʦʨʦʡ ʆʧʠʫʤʥʦʡ ʚʦʡʥʝ, ʟʘʷʚʠʣʦ ʦ ʥʝ-
ʧʨʠʟʥʘʥʠʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʜʦʛʦʚʦʨʦʚ ʩ ʈʦʩʩʠʝʡ. 
ʕʪʦ ʦʥʦ ʦʙʲʷʩʥʷʣʦ ʪʝʤ, ʯʪʦ ʧʦʩʣʘʥʥʠʢ ʥʝ ʠʤʝʣ ʧʦʣ-
ʥʦʤʦʯʠʡ ʥʘ ʧʦʜʧʠʩʘʥʠʝ ʪʘʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 
ʪʝʤ, ʯʪʦ ʦʥʠ ʥʝ ʙʳʣʠ ʩʢʨʝʧʣʝʥʳ ʠʤʧʝʨʘʪʦʨʩʢʦʡ ʧʝ-
ʯʘʪʴʶ. ʆʜʥʘʢʦ ʵʪʦʪ ʚʦʝʥʥʳʡ ʫʩʧʝʭ ʦʢʘʟʘʣʩʷ ʚʨʝ-
ʤʝʥʥʳʤ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʢʠʪʘʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʦʙ-
ʨʘʪʠʣʦʩʴ ʢ ʅ.ʇ. ʀʛʥʘʪʴʝʚʫ ʩ ʧʨʦʩʴʙʦʡ ʦ ʧʦʩʨʝʜʥʠ-
ʯʝʩʪʚʝ ʚ ʢʦʥʬʣʠʢʪʝ ʩ ɺʝʣʠʢʦʙʨʠʪʘʥʠʝʡ ʠ 
ʌʨʘʥʮʠʝʡ. ʊʦʤʫ ʫʜʘʣʦʩʴ ʫʙʝʜʠʪʴ ʝʚʨʦʧʝʡʮʝʚ ʦʩʪʘ-
ʥʦʚʠʪʴ ʥʘʩʪʫʧʣʝʥʠʝ ʥʘ ʩʪʦʣʠʮʫ, ʯʪʦ ʩʦʟʜʘʣʦ ʙʣʘʛʦ-
ʧʨʠʷʪʥʫʶ ʧʦʯʚʫ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʥʦʚʦʛʦ ʜʦʛʦʚʦʨʘ, 
ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʣ ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʨʝʛʫʣʠʨʦʚʘʪʴ 
ʚʦʧʨʦʩ ʦ ʨʘʟʤʝʞʝʚʘʥʠʠ ʟʝʤʝʣʴ. ʇʝʢʠʥʩʢʠʡ ʜʦʛʦʚʦʨ 
ʫʩʪʘʥʦʚʠʣ ʥʝ ʪʦʣʴʢʦ ʚʦʩʪʦʯʥʫʶ ʛʨʘʥʠʮʫ, ʢʦʪʦʨʘʷ 
ʧʨʦʭʦʜʠʣʘ ʧʦ ʨʝʢʘʤ ɸʤʫʨ, ʋʩʩʫʨʠ ʠ ʉʫʥʛʘʯʘ ʠ ʜʦ-
ʭʦʜʠʣʘ ʜʦ ʛʨʘʥʠʮʳ ʂʦʨʝʠ, ʥʦ ʠ ʟʘʧʘʜʥʫʶ, ʢʦʪʦʨʘʷ 
ʧʨʦʭʦʜʠʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʟʝʨ ʀʩʩʳʢ-ʂʫʣʴ ʠ ɿʘʡʩʘʥ 
ʠ ʙʳʣʘ ʙʦʣʝʝ ʪʦʯʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʏʫʛʫʯʘʢʩʢʠʤ 
ʧʨʦʪʦʢʦʣʦʤ 1864 ʛʦʜʘ. ɺ ʦʩʪʘʣʴʥʦʤ ʇʝʢʠʥʩʢʠʡ ʜʦ-
ʛʦʚʦʨ ʚ ʦʩʥʦʚʥʦʤ ʧʦʚʪʦʨʷʣ ɸʡʛʫʥʴʩʢʠʡ ʠ 
ʊʷʥɹʮʟʠʥʴʩʢʠʡ. [12, c.34-40]  
ʇʦʜʚʦʜʷ ʠʪʦʛ ʭʦʪʝʣʦʩʴ ʙʳ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʦʢʘʟʘʣ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʜʘʣʴʥʝʡʰʝʝ 
ʨʘʟʚʠʪʠʝ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʠʝ ʦʪʥʦʰʝʥʠʷ. ɺ ʵʪʦ 
ʚʨʝʤʷ ʙʳʣ ʨʝʰʝʥ ʚʦʧʨʦʩ ʦ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʜʚʫʤʷ 
ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʢʦʪʦʨʳʡ ʩʪʦʷʣ ʩʪʦʣʙʦʤ ʥʘ ʧʨʦʪʷʞʝ-
ʥʠʠ ʙʦʣʝʝ ʯʝʤ ʩʪʦʣʝʪʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʷʜ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʝʡ ʧʦʩʧʝʰʠʣʠ ʦʙʦʟʥʘʯʠʪʴ 40-ʝ - 60- ʝ ʛʦʜʳ 
ʧʦʚʦʨʦʪʥʳʤ ʧʫʥʢʪʦʤ ʚ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʠʭ ʦʪʥʦ-
ʰʝʥʠʷʭ, ʯʪʦ ʣʠʰʥʠʡ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ 
ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʩʝ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʷ ʦʪʥʦʰʝʥʠʡ 
ʩ ʂʠʪʘʝʤ.  
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Annotation 
 In this article has been carried out a linguocultural analysis of zoonyms in Korean and Yakut fairy tales, have been 
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ʉʢʘʟʢʠ ʩʦʜʝʨʞʘʪ ʙʦʛʘʪʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʵʪʥʦʢʫʣʴʪʫʨʳ, ʠʩʪʦʨʠʠ, ʨʝʣʠʛʠʦʟʥʳʭ ʚʝʨʦʚʘʥʠʡ ʠ 
ʙʳʪʘ ʥʘʨʦʜʘ. ʉʢʘʟʢʠ ʤʦʛʫʪ ʨʘʩʢʨʳʪʴ ʩʫʱʥʦʩʪʴ, ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʦʙʳʯʘʝʚ, ʪʨʘʜʠʮʠʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢ-
ʪʝʨʘ. ʂʘʢ ʫʪʚʝʨʞʜʘʝʪ ɺ.ʇ. ɸʥʠʢʠʥ, çʩʢʘʟʢʠ ʦ ʞʠʚʦʪ-
ʥʳʭ ï ʵʪʦ ʵʥʮʠʢʣʦʧʝʜʠʷ ʞʠʟʥʠ ʥʘʨʦʜʘè [1, 5]. 

ʂʦʨʝʡʩʢʠʡ ʠ ʷʢʫʪʩʢʠʡ ʷʟʳʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʣʠʯ-
ʥʳʤ ʛʨʫʧʧʘʤ, ʢʘʢ ʧʦ ʛʝʥʝʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʧʦ ʪʠʧʦʣʦʛʠ-
ʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʫʱʝʩʪʚʫʶʪ 
ʪʝʦʨʠʠ ʠʭ ʨʦʜʩʪʚʘ ʩ ʘʣʪʘʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʝʡ. ʂ 
ʵʪʦʡ ʩʝʤʴʝ ʦʪʥʦʩʷʪʩʷ ʪʶʨʢʩʢʠʝ, ʤʦʥʛʦʣʴʩʢʠʡ ʠ ʪʫʥ-
ʛʫʩʦ-ʤʘʥʴʯʞʫʨʩʢʠʝ ʷʟʳʢʠ. ʂʦʨʝʡʩʢʠʡ ʷʟʳʢ ʷʚʣʷʝʪʩʷ 
ʯʘʩʪʴʶ ʫʨʘʣʦ-ʘʣʪʘʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, ʢʫʜʘ ʪʘʢʞʝ 
ʚʭʦʜʷʪ ʷʟʳʢʠ ʩʠʙʠʨʩʢʠʭ ʥʘʨʦʜʦʚ. ʗʢʫʪʩʢʠʡ ʷʟʳʢ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʚʝʨʥʫʶ ʪʶʨʢʩʢʫʶ ʚʝʪʚʴ ʘʣʪʘʡʩʢʦʡ ʩʝ-
ʤʴʠ ʷʟʳʢʦʚ. ʇʦ ʤʥʝʥʠʶ ʂʘʥʛ ɼʦʢ ʉʫ, ʟʘʥʠʤʘʶʱʝʛʦʩʷ 
ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʣʠʥʛʚʠʩʪʠʢʦʡ, ʷʢʫʪʩʢʠʡ ʷʟʳʢ ʦʪʥʦ-
ʩʠʪʩʷ ʢ ʪʶʨʢʩʢʦʡ ʛʨʫʧʧʝ ʷʟʳʢʦʚ, ʘ ʢʦʨʝʡʩʢʠʡ ï ʢ ʪʫʥ-
ʛʫʩʩʢʦʡ ʛʨʫʧʧʝ. ʂʦʨʝʡʩʢʠʡ ʬʠʣʦʣʦʛ ʩʯʠʪʘʝʪ, ʯʪʦ 
ʩʪʨʫʢʪʫʨʘ ʥʘʰʠʭ ʷʟʳʢʦʚ ʦʯʝʥʴ ʧʦʭʦʞʘ [2]. ɸʢʪʫʘʣʴ-
ʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʣʠʥʛʚʦʢʫʣʴʪʫʨʦ-
ʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʟʦʦʥʠʤʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʩʢʘʟ-
ʢʘʭ, ʧʦʟʚʦʣʷʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʙʥʘʨʫʞʠʪʴ ʫʥʠʚʝʨ-
ʩʘʣʴʥʫʶ, ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʫʶ ʦʩʥʦʚʫ ʚ 
ʨʘʟʥʦʩʪʨʫʢʪʫʨʥʳʭ ʷʟʳʢʘʭ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴ ʠʭ 
ʦʩʦʙʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʥʘʤ ʣʫʯʰʝ ʚʦʩʧʨʠʥʠʤʘʪʴ 
ʢʘʨʪʠʥʫ ʤʠʨʘ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ ʪʦʯʢʠ ʟʨʝ-
ʥʠʷ ɻʘʣʠʤʦʚʦʡ ʆ.ɺ., ʢʦʪʦʨʘʷ ʧʦʜ ʟʦʦʥʠʤʦʤ ʧʦʥʠʤʘʝʪ 
çʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʩʣʦʚʘ, ʚʳʩʪʫʧʘʶ-
ʱʠʡ ʚ ʢʘʯʝʩʪʚʝ ʨʦʜʦʚʦʛʦ ʥʘʟʚʘʥʠʷ ʞʠʚʦʪʥʦʛʦ, ʠ ʤʝʪʘ-
ʬʦʨʠʯʥʦʝ ʠʤʝʥʦʚʘʥʠʝ ʧʨʠ ʘʥʘʣʠʟʝ ʣʝʢʩʠʢʠ ʩ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʣʦʚʝʢʘè [3,5]. ʆʥʘ ʦʪʤʝʯʘʝʪ, 
ʯʪʦ çʉʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʦʦʥʠʤʦʚ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪ ʥʝʩʦʤʥʝʥʥʳʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ 
ʦʧʠʩʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʷʟʳʢʦʚʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ, ʚʝʜʴ 
ʣʶʙʦʝ ʩʨʘʚʥʝʥʠʝ ʷʟʳʢʦʚ ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ 
ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ: ʦʙʱʠʭ, ʩʭʦʜʥʳʭ ʠ ʦʪʣʠʯʠ-
ʪʝʣʴʥʳʭè [3,3].  

ʂʦʨʝʡʩʢʠʝ ʠ ʷʢʫʪʩʢʠʝ ʩʢʘʟʢʠ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙ-
ʱʝʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʫʣʴʪʫʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʜʚʫʤʷ 
ʩʪʨʘʥʘʤʠ. ʉʭʦʜʩʪʚʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʙʱʠʤʠ ʚʳʚʦʜʘʤʠ ʠʟ 
ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʦʚʘʜʢʘʤʠ ʞʠʚʦʪʥʳʭ, ʘ ʨʘʟʣʠʯʠʷ ï 
ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʥʘʨʦʜʘ. ɺ ʢʦʨʝʡʩʢʠʭ ʠ 

ʷʢʫʪʩʢʠʭ ʩʢʘʟʢʘʭ ʛʣʘʚʥʳʤʠ ʧʝʨʩʦʥʘʞʘʤʠ ʷʚʣʷʶʪʩʷ 
ʞʠʚʦʪʥʳʝ, ʦʣʠʮʝʪʚʦʨʷʶʱʠʝ ʣʶʜʝʡ-ʛʝʨʦʝʚ, ʧʦʙʝʞʜʘ-
ʶʱʠʭ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʜʦʙʨʦʜʝʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ: 
ʫʤʫ, ʤʫʜʨʦʩʪʠ, ʩʤʝʢʘʣʢʝ, ʤʫʞʝʩʪʚʫ, ʯʝʩʪʥʦʩʪʠ ʠ ʩʤʝ-
ʣʦʩʪʠ. ɼʣʷ ʚʩʝʭ ʩʢʘʟʦʢ ʭʘʨʘʢʪʝʨʝʥ ʩʧʨʘʚʝʜʣʠʚʳʡ ʢʦ-
ʥʝʮ, ʟʘʣʦʞʝʥʘ ʝʜʠʥʘʷ ʤʦʨʘʣʴ ï ʜʦʙʨʦ ʚʩʝʛʜʘ ʧʦʙʝʞ-
ʜʘʝʪ ʟʣʦ.  

ɼʨʝʚʥʠʝ ʨʝʣʠʛʠʦʟʥʦ-ʵʪʠʯʝʩʢʠʝ ʫʯʝʥʠʷ ʦʢʘʟʘʣʠ 
ʙʦʣʴʰʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʢʘʟʢʠ ʥʘʨʦʜʦʚ. ʀʟʜʘʚʥʘ ʩʫ-
ʱʝʩʪʚʦʚʘʣʠ ʧʨʝʜʘʥʠʷ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʯʝʣʦʚʝʢʘ ʦʪ 
ʨʘʟʣʠʯʥʳʭ ʟʚʝʨʝʡ. ʇʦʜʦʙʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʞʠʚʦʪ-
ʥʳʭ ʠʛʨʘʶʪ ʦʜʥʫ ʠʟ ʚʘʞʥʳʭ ʨʦʣʝʡ ʚ ʢʫʣʴʪʫʨʝ ʩ ʜʨʝʚ-
ʥʠʭ ʚʨʝʤʝʥ ʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ʕʪʠʦʣʦʛʠʯʝʩʢʠʝ ʩʢʘʟʢʠ 
ʧʦʚʝʩʪʚʫʶʪ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʤʠʨʘ ʠ ʯʝʣʦ-
ʚʝʢʘ, ʧʨʠʨʦʜʥʳʭ ʨʝʘʣʠʡ ʠ ʢʫʣʴʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ. ʉʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʨʝʡʩʢʠʝ ʠ ʷʢʫʪʩʢʠʝ ʟʦʦʥʠʤʳ ʯʘʩʪʦ 
ʚʩʪʨʝʯʘʶʪʩʷ ʠʤʝʥʥʦ ʚ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʩʢʘʟʢʘʭ, ʚ ʢʦʪʦ-
ʨʳʭ ʚʳʨʘʞʝʥʳ ʨʝʣʠʛʠʦʟʥʦ-ʤʠʬʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʟʨʝ-
ʥʠʷ ʜʨʝʚʥʠʭ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʘʥʠʤʠʩʪʠʯʝʩʢʠʭ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷʭ. ʊʘʢ, ʪʦʪʝʤʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʫ ʜʨʝʚʥʠʭ ʢʦ-
ʨʝʡʮʝʚ ʙʳʣʠ ʤʝʜʚʝʜʴ, ʪʠʛʨ, ʣʷʛʫʰʢʘ, ʣʦʰʘʜʴ, ʢʦʨʦʚʘ, 
ʩʚʠʥʴʷ, ʩʦʙʘʢʘ ʠ ʜʨ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʢʦʨʝʡʩʢʠʭ ʤʠʬʦʚ 
ʠ ʢʫʣʴʪʦʚ ʖ.ɺ. ʀʦʥʦʚʘ ʧʠʰʝʪ: çʇʦ ʧʦʚʝʨʴʷʤ ʢʦʨʝʡ-
ʮʝʚ, ʯʝʣʦʚʝʢ ʧʦʩʣʝ ʩʤʝʨʪʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʣʦʰʘʜʴ, 
ʪʠʛʨʘ, ʩʚʠʥʴʶ, ʟʤʝʶ, ʣʠʩʫ ʠʣʠ ʚʦʨʦʥʘè [4, 155]. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʦʨʝʡʩʢʠʭ ʠ ʷʢʫʪʩʢʠʭ ʥʘʨʦʜ-
ʥʳʭ ʩʢʘʟʦʢ ʥʘʤʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝ-
ʯʘʶʱʠʝʩʷ ʟʦʦʥʠʤʳ. ʇʨʠ ʵʪʦʤ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʝ ʢʘʯʝ-
ʩʪʚʘ ʩʢʘʟʦʯʥʳʭ ʛʝʨʦʝʚ, ʢʦʪʦʨʳʝ ʨʫʢʦʚʦʜʷʪ ʠʤʠ ʧʨʠ ʩʦ-
ʚʝʨʰʝʥʠʠ ʜʦʙʨʳʭ ʠ ʟʣʳʭ ʧʦʩʪʫʧʢʦʚ. ʉʘʤʳʤʠ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʛʝʨʦʷʤʠ ʢʦʨʝʡʩʢʠʭ ʠ ʷʢʫʪʩʢʠʭ 
ʩʢʘʟʦʢ ʷʚʣʷʶʪʩʷ ʜʠʢʠʝ ʞʠʚʦʪʥʳʝ: ʪʠʛʨ, ʣʠʩʘ, ʚʦʣʢ, 
ʤʝʜʚʝʜʴ, ʟʘʷʮ, ʦʣʝʥʴ, ʙʝʣʢʘ. ɺ ʢʦʨʝʡʩʢʠʭ ʠ ʷʢʫʪʩʢʠʭ 
ʩʢʘʟʢʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʜʘʶʪ ʠʤʝʥʘ ʞʠʚʦʪʥʳʤ. ʕʪʦ 
ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʦʙʨʘʟʳ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ 
ʠʤʝʶʪ ʢʣʠʯʝʢ. ɼʦʤʘʰʥʠʝ ʚʩʪʨʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ 
ʨʝʞʝ: ʵʪʦ ï ʩʦʙʘʢʘ, ʢʦʪ, ʣʦʰʘʜʴ, ʙʳʢ.  

ɺ ʩʢʘʟʢʘʭ ʜʚʫʭ ʢʫʣʴʪʫʨ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʠʝ ʧʘʨ-
ʥr ʝ ʟʦʦʥʠʤʳ, ʢʘʢ: ʣʠʩʘ, ʤʝʜʚʝʜʴ, ʟʘʷʮ, ʚʦʣʢ, ʩʦʙʘʢʘ, 
ʤʳʰʴ ʠ ʙʳʢ. ɺ ʢʦʨʝʡʩʢʦʡ ʠ ʷʢʫʪʩʢʦʡ ʪʨʘʜʠʮʠʷʭ ʩʦ-
ʙʘʢʘ ʠʤʝʝʪ ʩʭʦʜʥʦʝ ʧʨʦʯʪʝʥʠʝ, ʥʝʩʝʪ ʪʦʣʴʢʦ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʡ ʦʙʨʘʟ. ʉʦʙʘʢʘ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʛʝʨʦʡ 
ʩʢʘʟʢʠ, ʧʨʝʦʜʦʣʝʚʘʷ ʪʨʫʜʥʦʩʪʠ, ʚʩʝʛʜʘ ʜʦʩʪʠʛʘʝʪ 



ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ çʉʦʜʨʫʞʝʩʪʚʦè ˉ 21 / 2017 17 

ʩʚʦʠʭ ʮʝʣʝʡ. ʉ ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʩʦʙʘʢʘ ï ʚʝʨʥʳʡ ʜʨʫʛ 
ʯʝʣʦʚʝʢʘ, ʩʠʤʚʦʣ ʥʘʜʝʞʥʦʩʪʠ, ʟʘʱʠʪʳ, ʚʝʨʥʦʩʪʠ. ɿʦʦ-
ʥʠʤ çʤʝʜʚʝʜʴè ʠʤʝʝʪ ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ 
ʟʥʘʯʝʥʠʝ ʚ ʜʚʫʭ ʷʟʳʢʘʭ. ɺ ʷʢʫʪʩʢʦʡ ʢʫʣʴʪʫʨʝ ï ɻ ʪʦ ʧʦ-
ʯʠʪʘʝʤʦʝ ʪʦʪʝʤʥʦʝ ʞʠʚʦʪʥʦʝ, ʦʣʠʮʝʪʚʦʨʷʝʪ ʙʝʩʩʪʨʘ-
ʰʠʝ ʠ ʤʫʜʨʦʩʪʴ, ʘ ʚ ʢʦʨʝʡʩʢʦʡ ʦʥ ʦʙʦʟʥʘʯʘʝʪ ʛʣʫʧʦʛʦ, 

ʥʝʜʦʚʝʨʯʠʚʦʛʦ, ʥʝʙʣʘʛʦʜʘʨʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʅʝʡʪʨʘʣʴ-
ʥʳʡ ʦʙʨʘʟ ʟʘʡʮʘ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʷʢʫʪʩʢʦʡ ʢʫʣʴʪʫʨʳ, 
ʪʝʤ ʚʨʝʤʝʥʝʤ ʢʘʢ ʚ ʢʦʨʝʡʩʢʦʡ ʢʫʣʴʪʫʨʝ ʦʙʨʘʟ ʟʘʡʮʘ 
ʧʦʣʦʞʠʪʝʣʝʥ. ʀʤʝʶʪʩʷ ʠ ʥʝʧʘʨʥʳʝ ʟʦʦʥʠʤʳ: ʪʠʛʨ, 
ʢʘʨʧ, ʞʫʨʘʚʣʴ, ʣʷʛʫʰʢʘ, ʚʦʣʢ, ʧʪʠʮʘ ʊʶʸʥʵʥ, ʙʫʨʫʥ-
ʜʫʢ, ʛʦʨʥʦʩʪʘʡ, ʣʦʩʴ, ʢʦʰʢʘ, ʙʝʣʢʘ, ʦʣʝʥʴ, ʦʩʝʣ.  

 

ʊʘʙʣʠʮʘ 1. 

ʉʢʘʟʦʯʥʳʡ 

ʧʝʨʩʦʥʘʞ  

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʯʝʨʪʘ ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʯʝʨʪʘ 

ʂʦʨʝʡʩʢʠʝ ʩʢʘʟʢʠ ʗʢʫʪʩʢʠʝ ʩʢʘʟʢʠ ʂʦʨʝʡʩʢʠʝ ʩʢʘʟʢʠ ʗʢʫʪʩʢʠʝ ʩʢʘʟʢʠ 

ʃʠʩʘ 

ʫʤ 

ʭʠʪʨʦʩʪʴ, ʣʠʮʝʤʝʨʠʝ, ʧʨʝʜʘʥʥʦʩʪʴ, ʟʘʥʦʩʯʠʚʦʩʪʴ, 

ʢʦʚʘʨʩʪʚʦ, ʢʦʨʳʩʪʥʦʩʪʴ, ʟʣʦʩʪʴ, ʥʘʛʣʦʩʪʴ, ʚʦʨʦʚʘ-

ʪʦʩʪʴ, ʙʝʟʦʪʚʝʪʩʚʝʥʥʦʩʪʴ 

ʦʪʚʘʛʘ 

 
ʞʘʣʦʩʪʣʠʚʦʩʪʴ 

ʥʝʜʘʣʴʥʦʚʠʜʥʦʩʪʴ 

ʚʣʘʩʪʥʦʩʪʴ 

ʞʝʩʪʦʢʦʩʪʴ ʠʨʦʥʠʯʥʦʩʪʴ 

ʤʩʪʠʪʝʣʴʥʦʩʪʴ 

ʄʝʜʚʝʜʴ 

ʩʠʣʘ ʷʨʦʩʪʴ 

 

ʙʝʩʩʪʨʘʰʠʝ 

ʤʫʜʨʦʩʪʴ 

 

ʛʣʫʧʦʩʪʴ, ʥʝʙʣʘʛʦ-

ʜʘʨʥʦʩʪʴ, ʥʝʜʦʚʝʨʯʠ-

ʚʦʩʪ,ɹ ʚʣʘʩʪʥʦʩʪʴ 

 

ɿʘʷʮ 

ʭʨʘʙʨʦʩʪʴ 

ʫʤ 

ʩʤʝʢʘʣʢʘ ʙʝʟʦʙʠʜ-

ʥʦʩʪʴ 

 

ʊʨʫʩʣʠʚʦʩʪʴ, ʨʦʙʦʩʪʴ, ʩʣʘʙʦʩʪʴ 

 ʛʣʫʧʦʩʪʴ 

ɺʦʣʢ   
ɿʣʦʩʪʴ, ʞʘʜʥʦʩʪʴ , ʥʘʠʚʥʦʩʪʴ, ʛʣʫʧʦʩʪʴ 

ʣʠʮʝʤʝʨʠʝ ʥʝʙʣʘʛʦʜʘʨʥʦʩʪʴ 

ʉʦʙʘʢʘ 

ɺʝʨʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ, ʫʤ, ʜʦʙʨʦʪʘ, 

ʜʨʫʞʝʣʶʙʠʝ, ʦʙʣʘʜʘʝʪ ʤʘʛʠʯʝʩʢʦʡ ʩʠ-

ʣʦʡ, ʦʙʝʨʝʛʘʝʪ ʣʶʜʝʡ ʦʪ ʟʣʳʭ ʜʫʭʦʚ 

 

 
ʯʨʝʟʤʝʨʥʦʝ ʣʶʙʦʧʳʪʩʪʚʦ 

ʄʳʰ  ɹ
ʦʪʚʘʛʘ 

ʟʘʙʦʪʣʠʚʦʩʪʴ 

ʫʤ 

ʥʘʭʦʜʯʠʚʦʩʪʴ 
ʩʣʘʙʦʩʪʴ 

ɹʳʢ 
ʤʠʣʦʩʝʨʜʠʝ 

ʩʦʩʪʨʘʜʘʥʠʝ 
  ʚʩʧʳʣʴʯʠʚʦʩʪʴ 

 
ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʢʦʨʝʡʩʢʠʭ ʠ ʷʢʫʪʩʢʠʭ ʩʢʘʟʦʢ ʚʳ-

ʷʚʣʝʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʞʠʚʦʪʥʦʛʦ, ʢʘʢʠʝ ʯʝʣʦʚʝʯʝʩʢʠʝ 
ʢʘʯʝʩʪʚʘ ʦʥ ʦʣʠʮʝʪʚʦʨʷʝʪ, ʤʦʞʥʦ ʧʦʥʷʪʴ ʯʘʱʝ ʠʟ ʢʦʥ-
ʪʝʢʩʪʘ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʟʦʦʥʠʤʦʚ ʚ ʢʦʨʝʡʩʢʦʡ 
ʠ ʷʢʫʪʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠʤʝʶʪ ʜʚʦʡʩʪʚʝʥʥʫʶ ʧʨʠʨʦʜʫ, ʪʦ 
ʝʩʪʴ ʦʥʠ ʤʘʨʢʠʨʫʶʪ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠ-
ʮʘʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʞʠʚʦʪʥʳʝ 
ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʧʦʟʠʪʠʚʥʫʶ ʠʣʠ ʥʝʛʘʪʠʚʥʫʶ ʵʤʦ-
ʮʠʦʥʘʣʴʥʫʶ ʦʮʝʥʢʫ ʚ ʜʚʫʭ ʷʟʳʢʘʭ. ʊʘʢ, ʚ ʨʘʩʩʤʘʪʨʠ-
ʚʘʝʤʳʭ ʩʢʘʟʢʘʭ ʟʦʦʥʠʤʳ ʤʦʛʫʪ ʩʦʚʧʘʜʘʪʴ: ʩʦʙʘʢʘ ï 
ʩʠʤʚʦʣ ʚʝʨʥʦʩʪʠ, ʧʨʝʜʘʥʥʦʩʪʠ, ʟʘʱʠʪʳ, ʤʝʜʚʝʜʴ ï 
ʩʠʤʚʦʣ ʩʠʣʳ ʠ ʷʨʦʩʪʠ, ʣʠʩʘ ï ʩʠʤʚʦʣ ʫʤʘ, ʭʠʪʨʦʩʪʠ ʠ 
ʣʠʮʝʤʝʨʠʷ ʠ ʪ.ʜ. ʂ ʧʨʠʤʝʨʫ, ʣʠʩʘ ʦʜʠʥʘʢʦʚʦ ʚʳʩʪʫ-
ʧʘʝʪ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʧʝʨʩʦʥʘʞ, ʦʜʥʘʢʦ ʚ ʷʢʫʪʩʢʦʤ 
ʚʘʨʠʘʥʪʝ ʦʙʨʘʟ ʟʚʝʨʷ ʥʝʩʝʪ ʨʝʟʢʦ ʥʝʛʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʨʝʡʩʢʠʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʦʦʥʠʤʳ ʚ ʩʢʘʟʢʘʭ ʤʘʨʢʠʨʫʶʪ ʪʝ 
ʯʝʣʦʚʝʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚ-
ʣʝʥʳ ʢʫʣʴʪʫʨʦʡ ʠ ʪʨʘʜʠʮʠʷʤʠ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 
ʯʪʦ ʢʦʨʝʡʮʳ ʠ ʷʢʫʪʳ ʮʝʥʷʪ ʣʶʜʝʡ ʩ ʪʚʝʨʜʳʤ ʠ ʩʠʣʴ-
ʥʳʤ ʭʘʨʘʢʪʝʨʦʤ, ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʝʪʩʷ ʩ ʥʝʢʦʪʦʨʦʡ ʤʷʛ-
ʢʦʩʪʴʶ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʦʯʫʚʩʪʚʠʶ ʠ ʧʦʤʦʱʠ. ɿʦʦ-
ʥʠʤʳ ʢʘʢ ʚ ʢʦʨʝʡʩʢʦʤ, ʪʘʢ ʠ ʷʢʫʪʩʢʦʤ ʷʟʳʢʝ ʷʚʣʷʶʪʩʷ 
ʯʘʱʝ ʙʣʠʟʢʠʤʠ ʧʦ ʟʥʘʯʝʥʠʶ, ʘ ʟʥʘʯʠʪ, ʤʦʞʥʦ ʛʦʚʦ-
ʨʠʪʴ ʦ ʯʘʩʪʠʯʥʦʤ ʩʭʦʜʩʪʚʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʘʨʪʠʥ ʤʠʨʘ 
ʵʪʠʭ ʜʚʫʭ ʢʫʣʴʪʫʨ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʣʴ-
ʥʝʡʰʝʝ ʫʛʣʫʙʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʦʦʤʦʨʬʥʦʛʦ ʢʦʜʘ, 
ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʨʝʡʩʢʦʛʦ ʠ ʷʢʫʪʩʢʦʛʦ ʷʟʳʢʦʚ 
ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʟʥʘʢʦʤʩʪʚʫ ʩ ʢʫʣʴʪʫʨʦʡ ʠʟʫ-

ʯʘʝʤʦʡ ʩʪʨʘʥʳ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʙʦ-
ʣʝʝ ʧʦʜʨʦʙʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʨʝʡʩʢʠʭ ʠ ʷʢʫʪʩʢʠʭ 
ʩʢʘʟʢʘʭ. 
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ʄɽɼʀʎʀʅʉʂʀɽ ʅɸʋʂʀ 
 

ɹʆɹʄʁʀ ʁʀʅɾʆɾʆʁʂ ʏʁʋʇʃʁʆʇɻʇɼʇ ʊʋɹʋʌʊɹ ʌ ɺʇʄʕʆʔʎ 
ʍʌʆʃʏʁʇʆɹʄʕʆʇʂ ɽʁʊʈɾʈʊʁɾʂ ɻ ʀɹɻʁʊʁʅʇʊʋʁ ʇʋ ʈɾʉʊʁʊʋɾʆʏʁʁ ʆ. 

PYLORI ʁʆʍɾʃʏʁʁ 
 

ɺʠʜʠʢʝʨ ʈ.ɺ. 
ʂʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʄʝʜʠʮʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
 
ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝ-

ʥʠʡ ʮʠʪʦʢʠʥʦʚʦʛʦ ʩʪʘʪʫʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʅ. pylori ʠʥʬʝʢʮʠʠ ʫ ʙʦʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʩ-
ʧʝʧʩʠʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʅ. pylori ʧʦʟʠʪʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʩʧʝʧʩʠʝʡ ʦʪʤʝʯʘʝʪʩʷ ʧʦ-
ʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʌʅʆ-Ŭ, ʀʃ-1ɓ, ʀʃ-6. ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-
ʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʛʨʫʧʧʘʭ ʅ.pylori ʧʦʟʠʪʠʚʥʳʭ ʠ ʅ.pylori ʥʝʛʘʪʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 
ʜʠʩʧʝʧʩʠʝʡ ʧʦ ʩʨʝʜʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-8 ʠ ʘʥʪʠʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-10. ʋ ʅ. pylori 
ʧʦʟʠʪʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʩʧʝʧʩʠʝʡ ʩʪʝʧʝʥʴ ʥʘʨʘʩʪʘʥʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ 
ʙʳʣʘ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʡ, ʯʝʤ ʫ ʅ. pylori ʧʦʟʠʪʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʴʶ, ʦʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʦ 
ʧʨʝʚʳʰʘʣʘ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ ʣʠʮ ʩ ʥʘʣʠʯʠʝʤ ʭʝʣʠʢʦʙʘʢʪʝʨʥʦʡ ʠʥʬʝʢʮʠʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʠʩʧʝʧʩʠʷ, H. pylori ʠʥʬʝʢʮʠʷ, ʮʠʪʦʢʠʥʳ 
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Abstract 
The article analyzes changes in cytokine levels in H. pyloriïinfected patients with functional dyspepsia. H. 

pylori-positive patients with functional dyspepsia have been shown to have elevated levels of pro-inflammatory 
cytokines (TNF-Ŭ, IL-1Ç, IL-6). No significant differences in the levels of the pro-inflammatory cytokine, IL-8, 
and the anti-inflammatory cytokine, IL-10, have been observed in H. pylori-positive and H. pylori-negative pa-
tients with functional dyspepsia. The rate of pro-inflammatory cytokine production in H-pylori-positive patients 
with functional dyspepsia was far less pronounced than in H. pylori-positive patients with peptic ulcer; however, 
it was significantly higher in healthy subjects infected with H. pylori. 
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ɺʚʝʜʝʥʠʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ 

ʠʟʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ (ʌɿ ɾʂʊ) ʠ ʙʦʣʴʰʦʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʦʧʨʦʩʳ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦ-
ʛʝʥʝʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ɾʂʊ ʜʦ ʩʠʭ 
ʦʩʪʘʶʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ [1, 3, 10]. ʆʙʱʝʧʨʠʟʥʘʥ-
ʥʦʡ ʷʚʣʷʝʪʩʷ ʤʫʣʴʪʠʬʘʢʪʦʨʥʘʷ ʧʨʠʨʦʜʘ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʡ ʜʠʩʧʝʧʩʠʠ (ʌɼ), ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ 
ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʤʦʪʦʨʥʘʷ ʠ ʩʝʥʩʦʨʥʘʷ ʛʘʩʪʨʦʜʫʦ-
ʜʝʥʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ, ʜʠʩʨʝʛʫʣʷʮʠʷ ʦʩʠ çʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ð ʮʝʥʪʨʘʣʴʥʘʷ ʥʝʨʚʥʘʷ ʩʠ-
ʩʪʝʤʘè, ʘ ʪʘʢʞʝ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʘʷ ʠʤʤʫʥʥʘʷ ʘʢʪʠ-
ʚʘʮʠʷ ʠ ʚʦʩʧʘʣʝʥʠʝ [6,8]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ 
ʠʟʫʯʘʝʪʩʷ ʨʦʣʴ ʭʝʣʠʢʦʙʘʢʪʝʨʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʧʘʪʦ-
ʛʝʥʝʟʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʩʧʝʧʩʠʠ [5,7]. ʀʥʬʠʮʠ-
ʨʦʚʘʥʠʝ H. ʨylori ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʭʨʦʥʠʯʝ-
ʩʢʦʛʦ ʭʝʣʠʢʦʙʘʢʪʝʨʥʦʛʦ ʛʘʩʪʨʠʪʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʝ-
ʛʦʩʷ ʫ ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ 
ʚʦʜʠʪʝʣʷ ʨʠʪʤʘ ʞʝʣʫʜʢʘ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʬʫʥʜʘʣʴ-
ʥʦʡ ʨʝʣʘʢʩʘʮʠʝʡ ʠ ʦʩʣʘʙʣʝʥʠʝʤ ʝʛʦ ʧʦʩʪʧʨʘʥʜʠʘʣʴ-
ʥʦʡ ʤʦʪʦʨʠʢʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʤʦʪʦʨʥʦ-ʵʚʘ-
ʢʫʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʞʝʣʫʜʢʘ ʩ ʨʘʟʚʠʪʠʝʤ ʛʘʩʪʨʦʧʘ-
ʨʝʟʘ [7]. ʀʥʛʠʙʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ H. pylori ʥʘ 
ʤʦʪʦʨʠʢʫ ʞʝʣʫʜʢʘ ʦʢʘʟʳʚʘʶʪ ʮʠʪʦʢʠʥʳ ʌʅʆ-Ŭ, 

ʀʃ-1b, ʀʃ-6, ʀʃ-8, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʠʤʤʫʥʦʢʦʤ-
ʧʝʪʝʥʪʥʳʤʠ ʢʣʝʪʢʘʤʠ ʚ ʦʪʚʝʪ ʥʘ ʧʨʦʜʫʢʪʳ ʞʠʟʥʝ-
ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-
ʣʦʯʢʝ ʞʝʣʫʜʢʘ [7,9]. ʅʘ ʢʘʬʝʜʨʝ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʪʝ-
ʨʘʧʠʠ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʧʦ ʘʥʘʣʠʟʫ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʫ ʧʘ-
ʮʠʝʥʪʦʚ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʩʧʝʧʩʠʝʡ ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʧʝʨʩʠʩʪʝʥʮʠʠ H. pylori ʠʥʬʝʢʮʠʠ. 
ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʩʷ ʘʥʘʣʠʟ 

ʚʟʘʠʤʦʩʚʷʟʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʮʠʪʦʢʠʥʦʚ ʫ ʙʦʣʴ-
ʥʳʭ ʌɼ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʩʠʩʪʝʥʮʠʠ H. pylori-
ʠʥʬʝʢʮʠʠ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ 

ʚʢʣʶʯʝʥʦ 53 ʙʦʣʴʥʳʭ ʌɼ (31 ʞʝʥʱʠʥʘ ʠ 22 ʤʫʞ-
ʯʠʥʳ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 45 ʣʝʪ. ɻʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ 
ʩʦʩʪʘʚʠʣʠ 20 ʧʘʮʠʝʥʪʦʚ ʩ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʜʠʘ-
ʛʥʦʟʦʤ ʷʟʚʝʥʥʘʷ ʙʦʣʝʟʥʴ ʞʝʣʫʜʢʘ (ʗɹɾ), ʩʨʝʜʠ ʢʦ-
ʪʦʨʳʭ ʙʳʣʦ 12 ʞʝʥʱʠʥ ʠ 8 ʤʫʞʯʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 21 
ʜʦ 47 ʣʝʪ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 
45 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ (30 ʞʝʥʱʠʥ ʠ 15 
ʤʫʞʯʠʥ), ʩʦʧʦʩʪʘʚʠʤʳʭ ʧʦ ʚʦʟʨʘʩʪʫ. ɺ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʭʝʣʠʢʦʙʘʢʪʝʨʥʦʡ 
ʠʥʬʝʢʮʠʠ ʛʨʫʧʧʘ ʌɼ ʙʳʣʘ ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ 
ʅ.pylori-ʧʦʟʠʪʠʚʥʳʭ (30 ʯʝʣʦʚʝʢ - 56,60%) ʠ 
ʅ.pylori-ʥʝʛʘʪʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ (23 ʯʝʣʦʚʝʢʘ - 
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43,40%). ɺʩʝʤ ʦʙʩʣʝʜʫʝʤʳʤ ʙʦʣʴʥʳʤ ʌɼ ʠ ʗɹɾ 
ʚʳʧʦʣʥʷʣʠ ʵʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʶ 
(ʕʌɻɼʉ). ʇʨʠʯʝʤ, ʫ ʙʦʣʴʥʳʭ ʗɹɾ ʧʨʦʚʦʜʠʣʘʩʴ 
ʙʠʦʧʩʠʷ ʠʟ ʫʯʘʩʪʢʦʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʘʥʪʨʘʣʴ-
ʥʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʠʣʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ 
ʢʠʰʢʠ ʩ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝ-
ʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ (ʛʠʧʝʨʝʤʠʷ, ʦʪʝʢ ʠ ʪ. ʜ). ɼʣʷ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʣʠʯʠʷ ʭʝʣʠʢʦʙʘʢʪʝʨʥʦʡ ʠʥʬʝʢʮʠʠ 
ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʳʭʘʪʝʣʴʥʳʡ ʫʨʝʘʟʥʳʡ ʪʝʩʪ (ɼʋʊ), 
ʙʳʩʪʨʳʡ ʫʨʝʘʟʥʳʡ ʪʝʩʪ ʠ ʮʠʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ. 
ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʝʨʩʠʩʪʝʥʮʠʠ ʭʝʣʠʢʦʙʘʢʪʝʨʥʦʡ 
ʠʥʬʝʢʮʠʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ ʣʠʮ ʙʳʣ 
ʠʩʧʦʣʴʟʦʚʘʥ ʜʳʭʘʪʝʣʴʥʳʡ ʫʨʝʘʟʥʳʡ ʪʝʩʪ (ɼʋʊ). ɺ 
ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʯʘʩʪʦʪʘ ʦʙʥʘʨʫʞʝʥʠʷ H. pylori ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ɼʋʊ, ʙʳʩʪʨʦʛʦ ʫʨʝʘʟʥʦʛʦ ʪʝʩʪʘ ʠ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ 
ʤʝʪʦʜʘ, ʙʳʣʘ ʚʧʦʣʥʝ ʩʦʧʦʩʪʘʚʠʤʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚ-

ʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʨʦʚʥʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ 
ʘʥʪʠʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 
ʙʦʣʴʥʳʭ ʩ ʌɼ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʫ H. pylori- 
ʧʦʟʠʪʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʮʠʪʦʢʠʥʦʚ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʫ 
ʣʠʮ, ʥʝ ʦʙʩʝʤʝʥʝʥʥʳʭ ʭʝʣʠʢʦʙʘʢʪʝʨʦʤ, ʭʦʪʷ ʜʦʩʪʦ-
ʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʦʙʥʘʨʫʞʝʥʳ ʥʝ ʧʦ ʢʘʞʜʦʤʫ ʮʠʪʦ-
ʢʠʥʫ (ʪʘʙʣʠʮʘ 1). 

 

 
 ʊʘʙʣʠʮʘ 1 - ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʌʅʆ-Ŭ, ʀʃ-1ɓ, ʀʃ-6, ʀʃ-8 ʠ ʀʃ-10 ʚ ʩʳʚʦ-
ʨʦʪʢʝ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʌɼ ʧʨʠ ʥʘʣʠʯʠʠ ʠ ʦʪʩʫʪʩʪʚʠʠ H. ʨylori-ʠʥʬʝʢʮʠʠ  

 
ʇʨʠʤʝʯʘʥʠʝ: p - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ H. pylori-ʧʦʟʠʪʠʚʥʳʤʠ ʠ H. pylori-ʥʝʛʘʪʠʚʥʳʤʠ ʙʦʣʴ-
ʥʳʤʠ ʌɼ. 

 
ɼʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʧʦ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚʳʷʚʣʝʥʳ ʤʝʞʜʫ 
ʙʦʣʴʥʳʤʠ ʌɼ ʩ ʥʘʣʠʯʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʭʝʣʠʢʦ-
ʙʘʢʪʝʨʥʦʡ ʠʥʬʝʢʮʠʠ: ʌʅʆ-Ŭ ï 76,83Ñ10,27 ʧʛ/ʤʣ ʠ 
31,24Ñ8,95 ʧʛ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʀʃ-1ɓ ï 
87,62Ñ9,34 ʧʛ/ʤʣ ʠ 30,19Ñ5,72 ʧʛ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʠ ʀʃ-6 ï 20,37Ñ4,86 ʧʛ/ʤʣ ʠ 8,03Ñ2,15 ʧʛ/ʤʣ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ (t=3,35, ʨ<0,05; t=5,24, ʨ<0,05 ʠ t=2,32, 
ʨ<0,05 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʩʫʱʝ-
ʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ 
ʧʘʮʠʝʥʪʦʚ ʩ ʌɼ ʧʦ ʩʨʝʜʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʀʃ-8 
(73,91Ñ10,04 ʧʛ/ʤʣ ʠ 60,49Ñ7,13 ʧʛ/ʤʣ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ; t2=1,09; ʨ2>0,05) ʠ ʘʥʪʠʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 
ʀʃ-10 (3,87Ñ1,05 ʧʛ/ʤʣ ʠ 5,94Ñ1,04 ʧʛ/ʤʣ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ) (t=0,78; ʨ>0,05). 
ɸʥʘʣʦʛʠʯʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦ 

ʫʨʦʚʥʶ ʚʩʝʭ ʮʠʪʦʢʠʥʦʚ ʚʳʧʦʣʥʝʥ ʫ ʙʦʣʴʥʳʭ ʗɹɾ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʩʠʩʪʝʥʮʠʠ H. pylori-ʠʥʬʝʢʮʠʠ 
(ʪʘʙʣʠʮʘ 2). ɼʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʧʦ ʫʨʦʚʥʶ ʚʩʝʭ 
ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚʳʷʚʣʝʥʳ ʫ ʙʦʣʴ-
ʥʳʭ ʗɹɾ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʩʠʩʪʝʥʮʠʠ H. pylori-
ʠʥʬʝʢʮʠʠ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʌʅʆ-Ŭ ï 120,33Ñ7,12 
ʧʛ/ʤʣ ʠ 73,94Ñ6,09 ʧʛ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʝʜ-
ʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʀʃ-1ɓ ï 318,71Ñ11,14 ʧʛ/ʤʣ ʠ 
179,16Ñ8,74 ʧʛ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʝʜʥʝʡ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʀʃ-6 ï 297,56Ñ8,05 ʧʛ/ʤʣ ʠ 134,89Ñ9,13 
ʧʛ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʦ ʩʨʝʜʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ 
ʀʃ-8 ï 196,15Ñ4,17 ʧʛ/ʤʣ ʠ 140,81Ñ5,22 ʧʛ/ʤʣ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ (t=4,95, ʨ<0,05; t=10,11, ʨ<0,05; t=13,36, 
ʨ<0,05 ʠ t=8,28, ʨ<0,05 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʝ ʦʙʥʘʨʫ-
ʞʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ 
ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ ʧʦ ʩʨʝʜʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʘʥ-
ʪʠʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-10 (61,13Ñ7,41 ʧʛ/ʤʣ ʠ 
54,26Ñ4,89 ʧʛ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (t=0,77; ʨ>0,05). 

  
ʊʘʙʣʠʮʘ 2 - ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʌʅʆ-Ŭ, ʀʃ-1ɓ, ʀʃ-6, ʀʃ-8 ʠ ʀʃ-10 ʚ ʩʳʚʦʨʦʪʢʝ 
ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʗɹɾ ʧʨʠ ʥʘʣʠʯʠʠ ʠ ʦʪʩʫʪʩʪʚʠʠ H. ʨylori-ʠʥʬʝʢʮʠʠ  
 

ʎʠʪʦʢʠʥʳ 

ɹʦʣʴʥʳʝ ʗɹɾ, n=20 

H. ʨylori-ʧʦʟʠʪʠʚʥʳʝ ʙʦʣʴʥʳʝ, 
n= 18 

H. ʨylori-ʥʝʛʘʪʠʚʥʳʝ ʙʦʣʴ-
ʥʳʝ, 
n= 12 

t p 

ʌʅʆ-Ŭ 120,33Ñ7,12 73,94Ñ6,09 4,95 <0,05 

ʀʃ-1ɓ 318,71Ñ11,14 179,16Ñ8,74 10,11 <0,05 

ʀʃ-6 297,56Ñ8,05 134,89Ñ9,13 13,36 <0,05 

ʀʃ-8 196,15Ñ4,17 140,81Ñ5,22 8,28 <0,05 

ʀʃ-10 61,13Ñ7,41 54,26Ñ4,89 0,77 >0,05 

ʇʨʠʤʝʯʘʥʠʝ: p - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ H. pylori-ʧʦʟʠʪʠʚʥʳʤʠ ʠ H. pylori-ʥʝʛʘʪʠʚʥʳʤʠ ʙʦʣʴ-
ʥʳʤʠ ʗɹɾ. 
 

ʎʠʪʦʢʠʥʳ 

ɹʦʣʴʥʳʝ ʌɼ, n=53 

H. ʨylori-ʧʦʟʠʪʠʚʥʳʝ ʙʦʣʴʥʳʝ, 
n=30 

H. ʨylori-ʥʝʛʘʪʠʚʥʳʝ ʙʦʣʴ-
ʥʳʝ, 
n=23 

t p 

ʌʅʆ-Ŭ 76,83Ñ10,27 31,24Ñ8,95 3,35 <0,05 

ʀʃ-1ɓ 87,62Ñ9,34 30,19Ñ5,72 5,24 <0,05 

ʀʃ-6 20,37Ñ4,86 8,03Ñ2,15 2,32 <0,05 

ʀʃ-8 73,91Ñ10,04 60,49Ñ7,13 1,09 >0,05 

ʀʃ-10 3,87Ñ1,05 5,94Ñ1,04 0,78 >0,05 
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ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʩʪʘʪʠʨʦ-
ʚʘʥʳ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫ ʟʜʦʨʦʚʳʭ ʣʠʮ. (ʪʘʙ-
ʣʠʮʘ 3): ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʌʅʆ-Ŭ 
(28,16Ñ5,27 ʧʛ/ʤʣ ʠ 20,29Ñ6,13 ʧʛ/ʤʣ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ; t=0,97; ʨ>0,05), ʀʃ-1ɓ (34,17Ñ2,96 ʧʛ/ʤʣ ʠ 
25,98Ñ3,17 ʧʛ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; t=1,89; ʨ>0,05), 
ʀʃ-6 (8,26Ñ2,14 ʧʛ/ʤʣ ʠ 5,98Ñ1,72 ʧʛ/ʤʣ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ; t=0,83; ʨ>0,05), ʀʃ-8 (21,15Ñ3,72 ʧʛ/ʤʣ ʠ 

16,09Ñ2,41 ʧʛ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; t=1,14; ʨ>0,05) ʠ 
ʀʃ-10 (9,68Ñ4,21 ʧʛ/ʤʣ ʠ 7,26Ñ3,12 ʧʛ/ʤʣ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ; t=0,46; ʨ>0,05) ʤʝʞʜʫ ʣʠʮʘʤʠ ʩ ʥʘʣʠʯʠʝʤ 
ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʭʝʣʠʢʦʙʘʢʪʝʨʥʦʡ ʠʥʬʝʢʮʠʠ ʜʦʩʪʦ-
ʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ 

 

 
ʊʘʙʣʠʮʘ 3 - ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʌʅʆ-Ŭ, ʀʃ-1ɓ, ʀʃ-6, ʀʃ-8 ʠ ʀʃ-10 ʚ ʩʳʚʦʨʦʪʢʝ 
ʢʨʦʚʠ ʫ ʟʜʦʨʦʚʳʭ ʣʠʮ ʧʨʠ ʥʘʣʠʯʠʠ ʠ ʦʪʩʫʪʩʪʚʠʠ H. ʨylori-ʠʥʬʝʢʮʠʠ 

ʎʠʪʦʢʠʥʳ 

ɿʜʦʨʦʚʳʝ ʣʠʮʘ, n=45 

H. ʨylori-ʧʦʟʠʪʠʚʥʳʝ ʣʠʮʘ, 
n=26 

H. ʨylori-ʥʝʛʘʪʠʚʥʳʝ 
ʣʠʮʘ, 
n=19 

t p 

ʌʅʆ-Ŭ 28,16Ñ5,27 20,29Ñ6,13 0,97 >0,05 

ʀʃ-1ɓ 34,17Ñ2,96 25,98Ñ3,17 1,89 >0,05 

ʀʃ-6 8,26Ñ2,14 5,98Ñ1,72 0,83 >0,05 

ʀʃ-8 21,15Ñ3,72 16,09Ñ2,41 1,14 >0,05 

ʀʃ-10 9,68Ñ4,21 7,26Ñ3,12 0,46 >0,05 

ʇʨʠʤʝʯʘʥʠʝ: p - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ H. pylori-ʧʦʟʠʪʠʚʥʳʤʠ ʠ H. pylori-ʥʝʛʘʪʠʚʥʳʤʠ ʟʜʦʨʦ-
ʚʳʤʠ ʣʠʮʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
 

 ʋ ʢʦʣʦʥʠʟʠʨʦʚʘʥʥʳʭ H. ʨylori ʠʥʬʝʢʮʠʡ ʟʜʦ-
ʨʦʚʳʭ ʣʠʮ ʥʝ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʭ ʨʘʟ-
ʣʠʯʠʡ ʧʦ ʫʨʦʚʥʶ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʮʠʪʦʢʠʥʦʚ ʧʦ 
ʩʨʘʚʥʝʥʠʶ H. ʨylori-ʥʝʛʘʪʠʚʥʳʤʠ ʣʠʮʘʤʠ.  
ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ H. pylori-

ʧʦʟʠʪʠʚʥʳʭ ʙʦʣʴʥʳʭ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʦʨʛʘʥʠ-
ʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ ɾʂʊ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʙʦʣʴ-
ʰʠʥʩʪʚʘ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʙʳʣʠ ʩʪʘ-
ʪʠʩʪʠʯʝʩʢʠ ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 
ʛʨʫʧʧʝ H. pylori-ʥʝʛʘʪʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʀʩʢʣʶʯʝ-
ʥʠʝ ʣʠʰʴ ʩʦʩʪʘʚʠʣ ʘʥʪʠʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʀʃ-10, ʥʝ 
ʠʤʝʚʰʠʡ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʚ ʜʘʥʥʳʭ ʛʨʫʧʧʘʭ 
ʤʝʞʜʫ ʙʦʣʴʥʳʤʠ ʩ ʥʘʣʠʯʠʝʤ ʭʝʣʠʢʦʙʘʢʪʝʨʥʦʡ ʠʥ-
ʬʝʢʮʠʠ ʠʣʠ ʚ ʝʝ ʦʪʩʫʪʩʪʚʠʠ. ʅʘʧʨʦʪʠʚ, ʫ ʟʜʦʨʦʚʳʭ 
ʣʠʮ ʩ ʥʘʣʠʯʠʝʤ H. pylori-ʠʥʬʝʢʮʠʠ, ʚʳʷʚʣʝʥʥʦʡ 
ʤʝʪʦʜʦʤ ɼʋʊ, ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʮʠ-
ʪʦʢʠʥʦʚ ʥʝ ʠʤʝʣ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʩ ʫ H. pylori-
ʥʝʛʘʪʠʚʥʳʤʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʣʠʮʘʤʠ. ʇʦʣʫʯʝʥʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʦʣʴ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʪʦʨ-
ʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʧʘʪʦʛʝʥʝʟʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʘʩ-
ʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʦʙʩʫʞʜʘʪʴ ʟʥʘʯʝʥʠʝ ʅ. 
pylori ʠʥʬʝʢʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʌɼ. 
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ʄɹɺʇʉɹʋʇʉʆʇɾ ʇɺʇʊʆʇɻɹʆʁɾ ʖʋɹʈʆʇʊʋʁ ʁ ʇɺʓɾʅɹ 
ʈʉʇʍʁʄɹʃʋʁʐɾʊʃʁʎ ʅɾʉʇʈʉʁʘʋʁʂ ʈʉʁ ʉɹɺʇʋɾ ɻ ʌʊʄʇɻʁʘʎ 

ʅʁʃʉʇɺʆʇɼʇ ʀɹɼʉʘʀʆɾʆʁʘ ɻʇʀɽʌʎɹ  
ʈɸɹʆʏɽʁ ɿʆʅʓ 

 

ʄʘʩʷʛʫʪʦʚʘ ʃʷʡʣʷ ʄʘʨʩʝʣʝʚʥʘ 1 
ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ,  

ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʝʥʠʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɻʠʟʘʪʫʣʣʠʥʘ ʃʠʣʠʷ ɻʘʣʠʝʚʥʘ1  
ɹʠʦʣʦʛ ʦʪʜʝʣʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɻʨʠʛʦʨʴʝʚʘ ʃʠʜʠʷ ʄʫʥʠʨʦʚʥʘ1 
ʄʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʭʠʤʠʢʦ ïʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ  

ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ çʋʬʠʤʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 
ʤʝʜʠʮʠʥʳ ʪʨʫʜʘ ʠ ʵʢʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘè,  

450106, ʛʦʨʦʜ ʋʬʘ, ʫʣʠʮʘ ʉʪʝʧʘʥʘ ʂʫʚʳʢʠʥʘ, ʜʦʤ 94. 

 ʆʛʘʣʴʮʦʚʘ ɺʝʨʦʥʠʢʘ ʇʘʚʣʦʚʥʘ 2 

ʚʨʘʯ ʢʣʠʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ  
ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ  

ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ  
ʂʣʠʥʠʯʝʩʢʠʡ ʨʦʜʠʣʴʥʳʡ ʜʦʤ ˉ 4 ʛʦʨʦʜʘ ʋʬʘ  

 
LABORATORY SUBSTANTIATION OF THE STAGE AND VOLUME OF PREVENTIVE 

MEASURES AT WORK UNDER MICROBIAL AIR POLLUTION CONDITIONS  WORKING ZONE  
 
ɸʥʥʦʪʘʮʠʷ ʈʘʟʨʘʙʦʪʘʥʳ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʠʩʪʝʤʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʙʣʶʜʝ-

ʥʠʷ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʵʪʘʧʥʦʩʪʠ ʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʤʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʨʘʙʦʪʥʠ-
ʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʧʦʚʳʰʝʥʥʦʡ ʤʠʢʨʦʙʥʦʡ ʥʘʛʨʫʟʢʝ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ (ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʭ ʠʥʬʝʢʮʠʡ).  

The conceptual and methodological foundations of the medical surveillance system with the substantiation of 
the stage and the regulated volume of laboratory studies for workers of various livestock production facilities 
subjected to increased microbial load by conditionally pathogenic microorganisms (pathogens of opportunistic 
infections) have been developed. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʘʣʛʦʨʠʪʤ ʣʝʯʝʙʥʦ ï ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 
Key words laboratory diagnostics, algorithm of treatment-prophylactic measures 
 
ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦ-

ʚʠʷ ʜʠʢʪʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʦʪʝʯʝ-
ʩʪʚʝʥʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ʇʨʠ ʵʪʦʤ ʥʝʠʟʙʝʞʥʦ ʚʦʚʣʝʯʝʥʠʝ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʮ 
ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʋʩʣʦʚʠʷ ʪʨʫʜʘ ʨʘʙʦʪʥʠ-
ʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ 
ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʥʝ-
ʙʣʘʛʦʧʨʠʷʪʥʳʝ, ʠ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʚ ʬʦʨʤʠʨʦʚʘ-
ʥʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʙʥʘʷ ʟʘʛʨʷʟʥʝʥ-
ʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 
ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʘʥʘʣʠʟʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʨʫ-
ʰʝʥʠʡ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʚʩʣʝʜʩʪʚʠʝ ʤʘʩʩʠʚʥʦʛʦ 
ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʧʦʤʝʱʝʥʠʡ ʠ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʫʩʣʦʚʥʦ ï ʧʘ-
ʪʦʛʝʥʥʦʡ ʠ ʩʘʧʨʦʬʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ [1].  
ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʨʘʥʥʠʭ 
ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʥʝʢʨʠʪʠʯʥʳʭè ʧʦʚʨʝʞʜʝʥʠʡ 
ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʦʤ ʚ ʧʦʚʝʩʪʢʝ ʜʥʷ 
ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʦʜʥʘ ʠʟ ʛʣʘʚ-
ʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʘʷ ʩʪʦʠʪ ʧʝʨʝʜ ʥʘʤʠ - ʦʪʚʝʪʠʪʴ ʥʘ 
ʚʦʧʨʦʩ, ʢʘʢʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʢʦ-
ʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 
ʟʜʦʨʦʚʴʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ [3]. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʢʘ ʠ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦ-

ʚʘʥʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʤʝʨ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʟʜʦʨʦʚʴʷ 
ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʥʘʛʨʫʟʢʠ ʫʩʣʦʚʥʦ-ʧʘ-
ʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʧʦ-

ʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʙʦʪʝ, ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʳʭ, ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʳʭ ʢʣʠʥʠʢʦ-
ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʨʘʟ-
ʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɼʦʧʦʣʥʠ-
ʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝ-
ʤʝʥʸʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ. ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʤʠʢʨʦʙʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʩʫ-
ʱʝʩʪʚʫʝʪ ʚʳʩʦʢʦʡ ʩʠʣʳ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 
ʩʚʷʟʴ (r=0,8; ʨÒ 0,05), ʯʪʦ ʠ ʧʦʟʚʦʣʠʣʦ ʨʘʥʞʠʨʦʚʘʪʴ 
ʩʪʝʧʝʥʴ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʠʭ 
ʚ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ (MR) [2]. 
ʀʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʨʦʚʝʜʝʥʦ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʤʦʪʨʘ, 
ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙ-
ʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤ-
ʧʣʝʢʩʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ [4]. 
ʈʝʟʫʣʴʪʘʪʳ 
 ʇʨʦʚʝʜʝʥʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫ-

ʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
ʤʠʢʨʦʙʥʦʡ ʥʘʛʨʫʟʢʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʜʝʣʴ-
ʥʦʛʦ ʚʝʩʘ ʨʘʙʦʪʥʠʢʦʚ, ʠʤʤʫʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʪʦ-
ʨʳʭ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʳ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘ-
ʯʝʥʠʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ 
ʣʠʮ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 
ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʢʨʘʱʘʝʪʩʷ ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʘ-
ʙʦʪʥʠʢʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʘʜʝʢʚʘʪʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪ-
ʚʝʪʘ. ɸʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʣʝʪʦʯ-
ʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ 
ʛʨʫʧʧʘʭ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʨʘʟʥʦʤʦʜʘʣʴʥʳʝ ʦʪʢʣʦ-
ʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʪʚʝʪ ʥʘ ʤʠʢʨʦʙʥʫʶ ʥʘʛʨʫʟʢʫ.  
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ʈʠʩʫʥʦʢ 1 ï ʉʦʦʪʥʦʰʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʦʪʢʣʦʥʷʶʱʠʭʩʷ ʦʪ ʥʦʨʤʳ ʫʯʪʝʥʥʳʭ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʨʘʙʦʪʥʠʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ (%) 
 

ɼʣʷ ʣʠʮ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʠʷ 
ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʜʠ-
ʥʘʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠ-
ʩʪʝʤʳ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʱʘʪʝʣʴʥʳʡ ʦʪʙʦʨ ʜʠʘʛʥʦ-
ʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʠ ʪʝʩʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʳʭ 
ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ.  
ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʤʠʢʨʦʙʥʦʡ 
ʥʘʛʨʫʟʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʥʠʟʢʦʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʦʤ ʨʠʩʢʝ ʠʤʝʝʪ ʤʝʩʪʦ ʘʜʝʢʚʘʪʥʘʷ ʨʝʘʢʮʠʷ ʦʨʛʘ-
ʥʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʬʘʢʪʦʨʳ 
ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʪʘʥʜʘʨʪʥʦʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙ-
ʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʳʷʚʠʣʦ ʫ ʨʘʙʦʪʥʠʢʦʚ ʩ ʥʠʟʢʠʤ 
ʨʠʩʢʦʤ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʢʘʟʘ-
ʪʝʣʷʭ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝ-
ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 
ʇʄʆ.  
ʋ ʣʠʮ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʨʠʩʢʘ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʩʨʳʚʘ ʘʜʘʧʪʘʮʠʠ 

ʦʨʛʘʥʠʟʤʘ, ʜʦʩʪʦʚʝʨʥʦ (ʨ<0,05) ʧʦʚʳʰʝʝʪʩʷ ʢʦʣʠ-
ʯʝʩʪʚʦ ʣʠʮ ʩʦ ʩʥʠʞʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʱʠʤʠ ʢʣʝʪʦʯʥʦʝ ʟʚʝʥʦ ʠʤʤʫʥʠʪʝʪʘ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʆʜʥʘʢʦ ʠ ʜʣʷ ʵʪʦʡ 
ʛʨʫʧʧʳ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙ-
ʩʣʝʜʦʚʘʥʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʠ-
ʟʦʚʘʥʥʦʛʦ ʦʧʨʦʩʥʠʢʘ.  
ʋ ʣʠʮ ʩ ʚʳʩʦʢʠʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʠʩʢʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʠʤ-
ʤʫʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʘ ʬʦʥʝ ʠʟʤʝʥʝʥʠʷ ʢʘʢ 
ʢʣʝʪʦʯʥʦʛʦ, ʪʘʢ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʘ (ʨ<0,05) ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ʅʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʥʝʦʙʭʦ-
ʜʠʤʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʪʝʩʪʦʚ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ. ʅʘʢʦʥʝʮ, ʧʨʠ 
ʦʯʝʥʴ ʚʳʩʦʢʦʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ ʨʠʩʢʝ ʫ ʨʘʙʦʪ-
ʥʠʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʩʨʳʚʘ ʘʜʘʧʪʘʮʠʠ, ʯʪʦ 
ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʦʙʰʠʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 
ʩʪʘʮʠʦʥʘʨʘ ʮʝʥʪʨʘ ʧʨʦʬʧʘʪʦʣʦʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʪʝʩʪʦʚ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ (ʨʠʩʫʥʦʢ 2).  
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ʇʨʘʢʪʠ 
ʯʝʩʢʠ 
ʟʜʦʨʦʚ 

ɸʜʘʧ-

ʪʘʮʠʷ  

ʊʦʣʴʢʦ ʇʄʆ ʩ ʫʯʝʪʦʤ 
ʬʘʢʪʦʨʦʚ ʨʘʙʦʯʝʡ ʩʨʝʜʳ 
ʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ 

ʇʄʆ + ʘʥʢʝʪʘ ʜʣʷ ʚʳʷʚ-
ʣʝʥʠʷ ʧʦʜʦʟʨʝʥʠʡ ʥʘ ʘʣ-

ʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ  

ʇʄʆ + ʘʥʢʝʪʘ ʜʣʷ ʚʳʷʚʣʝ-
ʥʠʷ ʧʦʜʦʟʨʝʥʠʡ ʥʘ ʘʣʣʝʨʛʠ-

ʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 
+ʤʠʢʨʦʬʣʦʨʘ ɺɼʇ + ʪʝʩʪʳ 1 
ʫʨʦʚʥʷ ʜʣʷ ʦʮʝʥʢʠ ʠʤʤʫʥʥʦ-

ʛʦ ʩʪʘʪʫʩʘ 

ʇʄʆ + ʘʥʢʝʪʘ ʜʣʷ ʚʳʷʚʣʝ-
ʥʠʷ ʧʦʜʦʟʨʝʥʠʡ ʥʘ ʘʣʣʝʨʛʠ-

ʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 
+ʤʠʢʨʦʬʣʦʨʘ ɺɼʇ ʩ ʦʧʨʝʜʝ-
ʣʝʥʠʝʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 
ʘ/ʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ + 
ʪʝʩʪʳ 1 ʫʨʦʚʥʷ +ʪʝʩʪʳ 2 
ʫʨʦʚʥʷ ʜʣʷ ʦʮʝʥʢʠ ʀʉ 

  
ʈʠʩʫʥʦʢ 2 - ɸʣʛʦʨʠʪʤ ʚʳʙʦʨʘ ʦʙʲʝʤʘ ʤʝʜʠʮʠʥʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʫʯʝʪʦʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ 

ʍʅɿ ï ʭʨʦʥʠʯʝʩʢʠʝ ʥʝʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ; ʀɸ ï ʠʥʜʝʢʩ ʘʣʣʝʨʛʠʟʘʮʠʠ; ʀʀʈ- ʠʥʜʝʢʩ 
ʠʤʤʫʥʦʨʝʛʫʣʷʮʠʠ; ʀʉ- ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ; ʇʄʆ ïʧʝʨʠʦʜʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʦʩʤʦʪʨ. 
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ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘ-
ʥʠʷʤ ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʧʨʠ 
ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʥʘʯʠʤʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦ-
ʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʢʨʠ-
ʪʝʨʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʧʧ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 
ʫʛʣʫʙʣʸʥʥʦʛʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ 
ʮʝʣʷʭ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ ʘʣʛʦʨʠʪʤ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʙʦʪʥʠʢʘʤʠ ʞʠʚʦʪ-
ʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʩʥʦʚʘʥ ʥʘ ʵʪʘʧʥʦʩʪʠ ʠ 
ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʤ ʦʙʲʝʤʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʝ-
ʜʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʨʠʩʢʘ. ʅʘ ʢʘʞʜʳʡ ʵʪʘʧ ʧʨʦʛʨʘʤʤʳ ʧʦʣʫʯʝʥʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʬʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʠʥʪʝʣʣʝʢʪʫ-
ʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ [2,5,6]. 
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Summary. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʘʚʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʨʘʩʢʨʳʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʠʚʥʦʡ ʬʠ-
ʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʳʜʚʠʛʘʝʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʫʨʝ-
ʛʫʣʠʨʦʚʘʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʙʣʝʤʳ, ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʘʜʘʧʪʠʚʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪ. 
 
ɺʚʝʜʝʥʠʝ 
ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ, ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘ-

ʶʱʝʛʦʩʷ ʦʙʱʝʩʪʚʘ ʧʦ-ʥʦʚʦʤʫ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʨʘʟʚʠ-
ʪʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ 
100%. ʕʪʦ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʡ ʨʝ-
ʘʣʠʟʘʮʠʠ ʯʝʣʦʚʝʢʦʤ ʩʚʦʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞ-
ʥʦʩʪʝʡ. ʆʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʠʦʙʨʝ-
ʪʘʝʪ ʜʣʷ ʪʘʢʦʡ ʛʨʫʧʧʳ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʧʨʝ-
ʜʝʣʸʥʥʳʝ ʙʘʨʴʝʨʳ ï ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ (ʠʥʚʘʣʠʜʘʤʠ). 
ʇʦ ʜʘʥʥʳʤ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʈʦʩʩʠʠ ʙʦʣʝʝ 13 ʤʠʣʣʠʦʥʦʚ 
ʠʥʚʘʣʠʜʦʚ, ʩʨʝʜʠ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ï ʜʝʪʠ ʩ 
ʨʘʟʣʠʯʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩ ʢʘʞ-
ʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ [9]. 
ʉ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨ-

ʪʦʤ ʩʝʛʦʜʥʷ ʩʚʷʟʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʞʠʜʘʥʠʷ ʚ 
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ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠʥ-
ʚʘʣʠʜʦʚ, ʧʝʨʩʧʝʢʪʠʚʳ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ 
ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ 
ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ. 
ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʩʦʙʦʡ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚ ʥʘʰʝʡ 
ʩʪʨʘʥʝ. 
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʧʨʦʩʳ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ 
ʩʧʦʨʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʣʠʪʝʨʘʪʫʨʝ ʨʘʩ-
ʢʨʳʪʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ, ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʘʚʪʦʨʳ 
ʢʘʩʘʶʪʩʷ ʵʪʦʡ ʪʝʤʳ ʚ ʩʚʦʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ, ʦʩʚʝ-
ʱʝʥʠʝ ʧʨʦʙʣʝʤ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚ-
ʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʦ. 

 
ʅʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝ-

ʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ 

 
ɸʥʘʣʠʟ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʧʨʘʢʪʠʢʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʦʟ-
ʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ ʩʬʝʨʝ 
ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ: 
1) ɺ ʩʬʝʨʝ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠʥʚʘʣʠ-

ʜʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʫʱʝʩʪʚʫʝʪ ʥʝʜʦʦʮʝʥʢʘ ʪʦʛʦ ʦʙ-
ʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʪʦ ʬʠʟʢʫʣʴʪʫʨʘ ʠ ʩʧʦʨʪ ʛʦʨʘʟʜʦ ʙʦ-
ʣʝʝ ʚʘʞʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞ-
ʥʦʩʪʷʤʠ, ʯʝʤ ʜʣʷ ʙʣʘʛʦʧʦʣʫʯʥʳʭ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 
ʣʶʜʝʡ. ɸʢʪʠʚʥʳʝ ʬʠʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʳʝ ʟʘʥʷ-
ʪʠʷ, ʫʯʘʩʪʠʝ ʚ ʩʧʦʨʪʠʚʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʷʚʣʷʶʪʩʷ 
ʬʦʨʤʦʡ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʱʝʥʠʷ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ 
ʧʩʠʭʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʩʥʠʤʘʶʪ ʦʱʫʱʝʥʠʝ ʠʟʦ-
ʣʠʨʦʚʘʥʥʦʩʪʠ, ʚʦʟʚʨʘʱʘʶʪ ʯʫʚʩʪʚʦ ʫʚʝʨʝʥʥʦʩʪʠ ʠ 
ʫʚʘʞʝʥʠʷ ʢ ʩʝʙʝ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʨʥʫʪʴʩʷ ʢ ʘʢ-
ʪʠʚʥʦʡ ʞʠʟʥʠ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʦʩʪʘʝʪʩʷ ʚʦʚʣʝʯʝ-
ʥʠʝ ʚ ʠʥʪʝʥʩʠʚʥʳʝ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʢʘʢ ʤʦʞʥʦ 
ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʠʥʚʘʣʠʜʦʚ ʚ ʮʝʣʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʬʠʟʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʠʭ 
ʩʨʝʜʩʪʚ ʜʣʷ ʠʭ ʘʜʘʧʪʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʞʠʟʥʴ ʦʙ-
ʱʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʟʘʥʷʪʠʷ ʩʦʟʜʘʶʪ ʧʩʠʭʠʯʝ-
ʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʧʝʰ-
ʥʦʛʦ ʚʦʩʩʦʝʜʠʥʝʥʠʷ ʠʥʚʘʣʠʜʘ ʩ ʦʙʱʝʩʪʚʦʤ ʠ ʫʯʘ-
ʩʪʠʷ ʚ ʧʦʣʝʟʥʦʤ ʪʨʫʜʝ. ʇʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ 
ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚ-
ʥʳʤ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʝʜʠʥʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʬʠʟʠ-
ʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ. 
2) ʇʨʦʙʣʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʩʦ-

ʮʠʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠʥʚʘʣʠʜʦʚ ʩʨʝʜʩʪʚʘʤʠ ʬʠʟʠ-
ʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʨʝʰʘʶʪʩʷ ʤʝʜʣʝʥʥʦ. ʆʩ-
ʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʩʣʘʙʦʛʦ ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʦʡ 
ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʩʨʝʜʠ ʠʥʚʘʣʠʜʦʚ ʷʚʣʷʝʪʩʷ ʧʨʘʢ-
ʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʠʟʢʫʣʴ-
ʪʫʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʠ ʩʧʦʨʪʠʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 
ʥʝʜʦʩʪʘʪʦʢ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʚʝʥʪʘʨʷ. 
3) ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʫʩʠʣʠʷ ʚ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʨʘʟʚʠʪʠʷ ʜʝʪʩʢʦ-ʶʥʦʰʝʩʢʦʛʦ ʧʘʨʘʣʠʤʧʠʡ-
ʩʢʦʛʦ ʩʧʦʨʪʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʬʫʥʜʘ-
ʤʝʥʪʦʤ ʫʩʧʝʭʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʧʦʨʪʠʚʥʦʤ ʩʦ-
ʧʝʨʥʠʯʝʩʪʚʝ, ʦʩʥʦʚʦʡ ʙʫʜʫʱʠʭ ʧʘʨʘʣʠʤʧʠʡʩʢʠʭ 
ʫʩʧʝʭʦʚ. 
4) ʅʝʜʦʩʪʘʪʦʯʥʘ ʨʘʟʚʠʪʘ ʠʥʪʝʛʨʘʮʠʷ ʚ ʨʘʙʦʪʝ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠʥ-
ʚʘʣʠʜʦʚ. ɿʘʤʝʪʥʦ ʦʱʫʱʘʝʪʩʷ ʢʨʝʥ ʚ ʩʪʦʨʦʥʫ ʩʧʦʨ-
ʪʠʟʘʮʠʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʨʘʙʦʪʘ ʚ ʢʣʫʙʘʭ ʩʚʦʜʠʪʩʷ 
ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʩʧʦʨʪʠʚʥʳʭ ʩʦʨʝʚʥʦ-
ʚʘʥʠʡ ʩʨʝʜʠ ʥʝʙʦʣʴʰʦʡ ʛʨʫʧʧʳ ʵʣʠʪʥʳʭ ʩʧʦʨʪʩʤʝ-
ʥʦʚ. 

ʇʨʠ ʵʪʦʤ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ-ʠʥʚʘʣʠ-
ʜʦʚ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʪʴʩʷ ʠʟ-
ʙʨʘʥʥʳʤ ʚʠʜʦʤ ʩʧʦʨʪʘ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʨʝʚʥʦʚʘ-
ʥʠʷʭ, ʘ ʚʩʷ ʧʦʜʛʦʪʦʚʢʘ ʩʧʦʨʪʠʚʥʦʛʦ ʨʝʟʝʨʚʘ ʩʨʝʜʠ 
ʜʝʪʝʡ-ʠʥʚʘʣʠʜʦʚ ʜʝʨʞʠʪʩʷ ʥʘ ʣʶʜʷʭ-ʵʥʪʫʟʠʘʩʪʘʭ, 
ʨʘʙʦʪʘʶʱʠʭ ʩ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʝʡ ʜʝʪʝʡ. 
5) ʅʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. 
ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʨʘʙʦʪʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨ-
ʩʪʚʘ ʧʘʨʘʣʠʤʧʠʡʮʝʚ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦ-
ʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʪʨʝʥʝʨʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦ-
ʪʘʶʱʠʭ ʩʦ ʩʧʦʨʪʩʤʝʥʘʤʠ ï ʢʘʥʜʠʜʘʪʘʤʠ ʚ ʩʙʦʨʥʳʝ 
ʢʦʤʘʥʜʳ ʈʦʩʩʠʠ ʠ ʠʭ ʨʝʟʝʨʚʦʤ. 
6) ʆʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ 

ʚ ʬʠʟʠʯʝʩʢʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʫ ʩʘʤʠʭ ʠʥʚʘʣʠ-
ʜʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-
ʥʦʡ ʧʨʦʧʘʛʘʥʜʳ, ʧʦʜʚʠʛʘʶʱʝʡ ʠʭ ʢ ʟʘʥʷʪʠʷʤ ʬʠʟʠ-
ʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ. 
ʉʦʟʜʘʥʠʝ ʠ ʧʦʢʘʟ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʣʝʚʠʟʠʦʥʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʩʶʞʝʪʦʚ, ʨʝʧʦʨʪʘʞʝʡ, ʪʝʣʝʚʠʟʠʦʥʥʳʭ 
ʬʠʣʴʤʦʚ ʠ ʟʘʨʠʩʦʚʦʢ ʦ ʤʫʞʝʩʪʚʝʥʥʳʭ ʣʶʜʷʭ, ʩʫ-
ʤʝʚʰʠʭ ʥʝ ʪʦʣʴʢʦ ʧʨʝʦʜʦʣʝʪʴ ʩʚʦʡ ʥʝʜʫʛ, ʥʦ ʠ ʩʦ-
ʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʝʙʷ ʠ ʩʚʦʝ ʩʧʦʨʪʠʚʥʦʝ ʤʘʩʪʝʨʩʪʚʦ, 
ʜʦʩʪʠʯʴ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʧʦʨʪʠʚʥʦʛʦ ʦʣʠʤʧʘ, ʧʨʠ-
ʯʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʯʘʩʴ, ʨʘʙʦʪʘʷ, ʧʦʚʳʰʘʷ ʩʚʦʝ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʤʘʩʪʝʨʩʪʚʦ, ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʷʨ-
ʢʠʤ ʠ ʫʙʝʜʠʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʜʣʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ 
ʧʦʢʦʣʝʥʠʷ. ʆʩʚʝʱʝʥʠʝ ʧʘʨʘʣʠʤʧʠʡʩʢʦʛʦ ʩʧʦʨʪʘ 
ʜʦʣʞʥʦ ʩʪʘʪʴ ʭʦʨʦʰʠʤ ʪʦʥʦʤ ʚ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ [18]. 

 
ʅʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ 
ʩʧʦʨʪʘ 

 
ʇʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝ-

ʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ ʤʝʞʜʫ-
ʥʘʨʦʜʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ, ʂʦʥʩʪʠʪʫʮʠʝʡ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʟʘʢʦʥʘʤʠ ʠ ʧʦʜʟʘʢʦʥʥʳʤʠ ʘʢ-
ʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʝʸ ʩʫʙʲʝʢʪʦʚ.  
ʊʘʢ, ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʦʪ 25.11.2008 ï ʥʘ ʜʚʘ-

ʜʮʘʪʴ ʜʝʚʷʪʦʤ ʧʣʝʥʘʨʥʦʤ ʟʘʩʝʜʘʥʠʠ ʄʝʞʧʘʨʣʘ-
ʤʝʥʪʩʢʦʡ ɸʩʩʘʤʙʣʝʠ ʛʦʩʫʜʘʨʩʪʚ-ʫʯʘʩʪʥʠʢʦʚ ʉʦ-
ʜʨʫʞʝʩʪʚʘ ʅʝʟʘʚʠʩʠʤʳʭ ɻʦʩʫʜʘʨʩʪʚ ï ʩ ʮʝʣʴʶ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʙʱʠʭ ʧʨʘʚʦʚʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 
ʩʦʮʠʘʣʴʥʳʭ ʦʩʥʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʘʨʘ-
ʣʠʤʧʠʡʩʢʦʛʦ ʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚ-
ʥʳʭ ʧʨʠʥʮʠʧʦʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʧʘʨʘʣʠʤʧʠʡ-
ʩʢʦʤ ʩʧʦʨʪʝ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ ʛʦʩʫʜʘʨʩʪʚʘʭ-
ʫʯʘʩʪʥʠʢʘʭ ʉʦʜʨʫʞʝʩʪʚʘ ʅʝʟʘʚʠʩʠʤʳʭ ɻʦʩʫʜʘʨʩʪʚ 
ʧʨʠʥʷʪ ʤʦʜʝʣʴʥʳʡ ʟʘʢʦʥ çʆ ʧʘʨʘʣʠʤʧʠʡʩʢʦʤ 
ʩʧʦʨʪʝè. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʟʘʢʦʥ 
ʥʦʩʠʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʥʦʚʦ-

ʧʦʣʘʛʘʶʱʠʤ ʚ ʩʬʝʨʝ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ 
ʩʧʦʨʪʘ, ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴ-
ʪʫʨʳ ʠ ʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 
04.12.2007 ˉ329 - ʌɿ çʆ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ 
ʩʧʦʨʪʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ʅʝʦʙʭʦʜʠʤʦ ʦʪ-
ʤʝʪʠʪʴ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝ-
ʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ ʚ ʜʘʥʥʦʤ ʟʘʢʦʥʝ ʧʦʩʚʷʱʝʥʘ 
ʣʠʰʴ ʦʜʥʘ ʩʪʘʪʴʷ, ʟʘʢʨʝʧʣʷʶʱʘʷ ʦʙʱʠʝ ʧʦʣʦʞʝ-
ʥʠʷ. 
ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʩʫʙʲʝʢʪʦʚ, ʟʘʯʘʩʪʫʶ ʪʘʢʞʝ 

ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ, ʥʝ ʩʦʜʝʨʞʠʪ ʧʦ-
ʣʦʞʝʥʠʡ ʦʙ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ 
ʩʧʦʨʪʝ ʣʠʙʦ ʩʦʜʝʨʞʠʪ ʦʙʱʠʝ ʥʦʨʤʳ ʚ ʩʬʝʨʝ ʘʜʘʧ-
ʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ. ʊʘʢ, ʥʘʧʨʠ-
ʤʝʨ, ʚ ʟʘʢʦʥʝ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 19.10.2006 
ˉ250 - ʚʥʝʦʯ. - ʆɿ ï ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ 
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ï ʧʦʩʚʷʱʝʥʘ ʦʜʥʘ ʩʪʘʪʴʷ, ʨʘʩʢʨʳʚʘʶʱʘʷ ʣʠʰʴ ʧʦʣʥʦ-
ʤʦʯʠʷ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ, 
ʠʥʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʮʝʣʦʤ ʨʝʛʠʦʥʘʣʴʥʦʝ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʩʫʙʲʝʢʪʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʨʘʟʚʠʚʘ-
ʝʪʩʷ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʀʟ-ʟʘ ɻ ʪʦʛʦ ʚʦ-
ʧʨʦʩʳ, ʧʦʜʣʝʞʘʱʠʝ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʚ ʩʠʣʫ ʪʨʝʙʦʚʘ-
ʥʠʡ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ, ʩʫʙʲʝʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ ʥʝ ʚʩʝʛʜʘ ʨʝʰʘʶʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦ. 

ʉ ʮʝʣʴʶ ʨʘʟʨʝʰʝʥʠʷ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ, 
ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʥʝʦʙʭʦʜʠʤʳʤ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ 
ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 04.12.2007 ˉ329-ʌɿ çʆ ʬʠʟʠ-
ʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, 
ʧʨʠʥʷʪʠʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠ-
ʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè.  

 
ɿʘʢʣʶʯʝʥʠʝ 
 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʠʥʚʘʣʠʜʥʦ-

ʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʪʩʢʦʡ. 
ʃʶʜʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʤʝʶʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʙʦʣʝʚʘ-
ʥʠʷ, ʦʪʢʣʦʥʝʥʠʡ ʠʣʠ ʥʝʜʦʩʪʘʪʢʦʚ ʨʘʟʚʠʪʠʷ, ʩʦʩʪʦʷʥʠʷ 
ʟʜʦʨʦʚʴʷ, ʚʥʝʰʥʦʩʪʠ, ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʠʩʧʦʩʦʙʣʝʥʥʦ-
ʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʢ ʠʭ ʦʩʦʙʳʤ ʥʫʞʜʘʤ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ 
ʧʨʝʜʨʘʩʩʫʜʢʦʚ ʦʙʱʝʩʪʚʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʝʙʝ. 

ʉ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ 
ʩʝʛʦʜʥʷ ʩʚʷʟʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʞʠʜʘʥʠʷ ʚ ʨʘʟʚʠ-
ʪʠʠ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠʥʚʘʣʠʜʦʚ, 
ʧʝʨʩʧʝʢʪʠʚʳ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ 
ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦ-
ʚʴʷ. 

ɻʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʧʨʠʥʷʪʴ ʠʩʯʝʨʧʳʚʘʶʱʠʝ 
ʤʝʨʳ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʡ ʧʨʦʨʘʙʦʪʢʠ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴ-
ʥʦʛʦ ʧʦʜʨʦʙʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʚʦʧʨʦʩʦʚ ʘʜʘʧʪʠʚʥʦʡ 
ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ. 

ʂʦʥʝʯʥʦ, ʦʪ ʣʶʙʳʭ ʜʝʢʣʘʨʘʮʠʡ ʦ ʧʨʘʚʘʭ ʯʝʣʦ-
ʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ ʜʦ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʘ-
ʚʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ð ʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʥʦ ʠʩʪʦ-
ʨʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʝʟ ʪʘʢʠʭ ʜʝʢʣʘʨʘʮʠʡ, ʧʨʦʣʘʛʘʶ-
ʱʠʭ ʜʦʨʦʛʫ ʢ ʮʝʣʠ, ʜʦ ʠʩʢʦʤʦʡ ʧʨʘʚʦʚʦʡ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʝʱʝ ʜʘʣʴʰʝ. 

ʉʯʠʪʘʶ, ʧʨʠʥʷʪʠʝ ʧʨʦʝʢʪʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ 
çʆʙ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʝ ʚ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ: 

- ʟʘʢʨʝʧʣʝʥʠʶ ʧʨʘʚʦʚʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʩʥʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘ-
ʩʪʠ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʝ ʚ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

- ʚʳʚʝʜʝʥʠʶ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʚʦʧʨʦʩʳ ʬʠʟʠʯʝ-
ʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠʥʚʘʣʠ-
ʜʦʚ ʧʦʩʨʝʜʩʪʚʘʤ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ; 

- ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʘʜʘʧ-
ʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ; 

- ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨʪʠʚʥʳʭ ʜʦʩʪʠʞʝ-
ʥʠʡ ʚ ʧʘʨʘʣʠʤʧʠʡʩʢʠʭ ʚʠʜʘʭ ʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʠʤʠ 
ʩʧʦʨʪʩʤʝʥʘʤʠ; 

- ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʞʠʟʥʠ ʩʧʦʨʪʩʤʝʥʦʚ - ʧʘʨʘ-
ʣʠʤʧʠʡʮʝʚ; 

- ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨʪʩʤʝʥʦʚ - ʧʘʨʘʣʠʤ-
ʧʠʡʮʝʚ; 

- ʨʘʟʚʠʪʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ ʛʦʩ-
ʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʧʦ ʚʦʧʨʦʩʘʤ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝ-
ʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ. 
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ʇʨʦʚʦʜʷ ʘʥʘʣʠʟ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʝʜʲʷʚʣʝʥʠʷ ʦʙ-

ʨʘʟʮʘ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 
ʦʨʠʝʥʪʠʨʦʚʢʠ ʣʠʯʥʦʩʪʠ ʚʦʝʥʥʦʩʣʫʞʘʱʝʛʦ, ʤʳ 
ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʵʪʦ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ 
ʫʩʣʦʚʠʝ ʜʝʡʩʪʚʫʝʪ ʚ ʨʘʤʢʘʭ ʢʦʣʣʝʢʪʠʚʘ. ʕʪʦ ʦʙʫ-
ʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʢʦʣʣʝʢʪʠʚ ʵʪʦ ʛʨʫʧʧʘ ʣʶʜʝʡ ʚʟʘ-
ʠʤʥʦ ʚʣʠʷʶʱʠʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʠ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 
ʩʦʙʦʡ ʦʙʱʥʦʩʪʴʶ ʩʦʮʠʘʣʴʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʮʝʣʝʡ, 
ʠʥʪʝʨʝʩʦʚ, ʧʦʪʨʝʙʥʦʩʪʝʡ, ʥʦʨʤ ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ, 
ʩʦʚʤʝʩʪʥʦ ʚʳʧʦʣʥʷʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʦʙʱʥʦ-
ʩʪʴʶ ʩʨʝʜʩʪʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʝʜʠʥʩʪʚʦʤ ʚʦʣʠ, ʚʳʨʘ-
ʞʘʝʤʦʡ ʨʫʢʦʚʦʜʩʪʚʦʤ [1. ʩ. 24]. 
ɺʦʠʥʩʢʠʡ ʢʦʣʣʝʢʪʠʚ ʜʣʷ ʢʫʨʩʘʥʪʘ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ - ʵʪʦ ʦʪ 10 ʯʝʣ. (ʦʪʜʝʣʝʥʠʝ) 
ʜʦ 320 ʯʝʣ. (ʙʘʪʘʣʴʦʥ). ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʶʪ ʠ ʪʘ-
ʢʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʚʝʥʴʷ ʢʘʢ ʚʟʚʦʜ ï 30 ʯʝʣʦʚʝʢ, 
ʨʦʪʘ ï 160 ʯʝʣʦʚʝʢ. ʇʦʧʘʜʘʷ ʚ ʪʘʢʫʶ ʩʦʮʠʘʣʴʥʫʶ 
ʦʙʱʥʦʩʪʴ ʢʫʨʩʘʥʪ ʚʠʜʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʢʘʢ ʥʘʠʙʦʣʝʝ 
ʣʫʯʰʝ ʬʠʟʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ, ʪʘʢ ʠ ʫʩʪʫʧʘʶʱʠʭ ʝʤʫ 
ʚ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʩʦʢʫʨʩʥʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʫ 
ʥʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʛʜʝ ʦʥ ʤʦ-
ʞʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʬʠʟʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦ-
ʩʪʠ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʦʥ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʜʨʫʛʠʭ ʢʫʨʩʘʥʪʦʚ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʢʨʠʪʝʨʠʷʤ. 
ʂʘʢ ʤʳ ʟʥʘʝʤ, ʢʫʨʩʘʥʪ, ʧʨʠʭʦʜʷʱʠʡ ʚ ʚʦʝʥʥʳʡ 

ɺʋɿ, ʠʤʝʷ ʩʚʦʠ ʞʠʟʥʝʥʥʳʝ ʧʨʠʥʮʠʧʳ, ʧʦʛʨʫʞʘʝʪʩʷ 
ʚ ʢʦʣʣʝʢʪʠʚʥʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʢʣʶʯʘʶʱʫʶ 
ʬʠʟʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ ʠ ʩʧʦʨʪ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʳʡ 
ʥʦʨʤʘʪʠʚʥʦ-ʮʝʥʥʦʩʪʥʳʡ ʵʣʝʤʝʥʪ. ʂʘʞʜʘʷ ʢʫʣʴʪʫʨʘ 
ʚʳʨʘʙʘʪʳʚʘʝʪ ʩʚʦʡ ʠʜʝʘʣ ʠ ʦʙʨʘʟ ʣʠʯʥʦʩʪʠ. ʅʦ ʣʠʯ-
ʥʦʩʪʥʳʡ ʠʜʝʘʣ ï ʤʳʩʣʝʥʥʳʡ ʦʙʨʘʟʝʮ ʩʦʚʝʨʰʝʥ-
ʩʪʚʘ, ʥʦʨʤʘ, ʢ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢʘʢ ʢ ʢʦ-
ʥʝʯʥʦʡ ʮʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʜʦʣʞʝʥ ʭʘʨʘʢʪʝʨʠʟʦ-
ʚʘʪʴʩʷ ʧʨʝʦʜʦʣʝʥʠʝʤ ʚʩʝʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʝʞʜʫ 
ʠʥʜʠʚʠʜʦʤ ʠ ʦʙʱʝʩʪʚʦʤ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʜʦʩʪʠ-
ʞʠʤʦ. ʇʦʵʪʦʤʫ ʠʜʝʘʣʴʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝ-
ʥʠʷ ʣʠʰʴ ʫʢʘʟʳʚʘʶʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʫʭʦʚʥʦʛʦ 
ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ, ʥʦ ʥʝ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʧʦʚʩʝʜʥʝʚ-
ʥʦʡ ʞʠʟʥʝʥʥʦʡ ʧʨʘʢʪʠʢʝ, ʛʜʝ ʦʨʠʝʥʪʠʨʘʤʠ ʷʚʣʷ-
ʶʪʩʷ ʥʦʨʤʘʪʠʚʥʦ-ʮʝʥʥʦʩʪʥʳʝ ʤʦʜʝʣʠ ï ʦʙʨʘʟʳ 
ʣʠʯʥʦʩʪʠ, ʚʦʧʣʦʱʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴ-
ʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʝʘʣʴʥʳʭ ʞʠʟʥʝʥʥʳʭ ʥʦʨʤʘʭ 
ʠ ʮʝʥʥʦʩʪʷʭ [2. ʩ. 137]. 
ɺʘʞʥʝʡʰʠʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʧʦʩʪʘʚ-

ʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʯʝʨʝʟ 
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ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʘ, ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʦʙ-
ʱʝʥʠʝ ʣʠʯʥʦʩʪʠ ʢ ʦʙʱʝʩʪʚʝʥʥʳʤ ʦʪʥʦʰʝʥʠʷʤ. ʏʝ-
ʨʝʟ ʫʯʘʩʪʠʝ ʚ ʢʦʣʣʝʢʪʠʚʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʟʠʮʠʷ ʣʠʯʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ 
ʦʪʥʦʰʝʥʠʷʭ ï ʝʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʢʘ-
ʯʝʩʪʚʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʫʙʲʝʢʪʘ ʧʨʦʠʟʚʦʜʠʪʴ ʠʟʤʝ-
ʥʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʤʝʨʘ 
ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɺ ʢʦʣʣʝʢʪʠʚʥʦʡ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʦʙ-
ʱʝʩʪʚʝʥʥʘʷ ʩʫʱʥʦʩʪʴ ʣʠʯʥʦʩʪʠ, ʘ ʪʝʤ ʩʘʤʳʤ ʚʳʷʚ-
ʣʷʶʪʩʷ ʤʝʭʘʥʠʟʤʳ, ʜʝʡʩʪʚʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦ-
ʰʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʣʠʯʥʦʩʪʠ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʩ-
ʭʦʜʥʳʝ, ʙʘʟʠʩʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩʚʦʝʡ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢ ʨʝʘʣʠʟʫʝʪ ʪʦʣʴʢʦ ʚ 
ʩʦʩʪʘʚʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʫʙʲʝʢʪʘ. 
ɺ ʭʦʜʝ ʢʦʣʣʝʢʪʠʚʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʯ-

ʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ çʘʚʪʦʨʦʤè ʩʚʦʝʛʦ ʥʨʘʚʩʪʚʝʥʥʦʛʦ 
ʩʘʤʦʨʘʟʚʠʪʠʷ. ʇʨʠʯʝʤ, ʨʝʯʴ ʠʜʝʪ ʦ ʩʪʘʥʦʚʣʝʥʠʠ ʪʘ-
ʢʠʭ ʝʝ ʬʝʥʦʤʝʥʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʧʨʝʜʝʣʠʪʴ 
ʧʝʨʩʧʝʢʪʠʚʫ ʝʝ ʜʚʠʞʝʥʠʷ-ʨʘʟʚʠʪʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ 
ʝʝ ʩʘʤʦʨʘʟʚʠʪʠʷ, ʩʦʙʩʪʚʝʥʥʫʶ ʞʠʟʥʝʥʥʫʶ ʣʠʥʠʶ, 
ʩʘʤʦʨʝʛʫʣʷʮʠʶ ʚ ʮʝʣʦʤ. ʎʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʘʮʠʠ 
ʣʠʯʥʦʩʪʠ, ʝʝ ʞʠʟʥʝʥʥʳʝ ʮʝʣʠ, ʥʨʘʚʩʪʚʝʥʥʳʝ ʠʜʝ-
ʘʣʳ, ʘʜʝʢʚʘʪʥʘʷ ʠ ʜʝʡʩʪʚʝʥʥʘʷ ʩʘʤʦʦʮʝʥʢʘ ʦʙʝʩʧʝ-
ʯʠʚʘʶʪ ʫʩʪʦʡʯʠʚʦʝ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʝ ʦʪʥʦʰʝʥʠʝ 
ʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʢ ʩʦʮʠʘʣʴʥʳʤ ʠ ʥʨʘʚʩʪʚʝʥʥʳʤ 
ʮʝʥʥʦʩʪʷʤ [3. ʩ. 222-223]. 
ɺʣʠʷʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ɺɺʋɿʝ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʛʨʫʧʧʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦ-
ʝʥʥʦʩʣʫʞʘʱʠʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʚʠʣʴʥʦ ʚʦʩʧʨʠʥʷʪʦ, 
ʝʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʥʘʫʯʥʦʡ ʢʦʥʮʝʧʮʠʠ ʣʠʯʥʦʩʪʠ ʠ ʝʝ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʠʟ ʘʥʘʣʠʟʘ ʧʩʠ-
ʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʠʟʥʝʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ. ɺ ʢʦʥʪʝʢʩʪʝ ʵʪʦʛʦ ʧʦʜʭʦʜʘ 
ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʥʘ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʢʦʣʣʝʢ-
ʪʠʚʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʟʘʥʷʪʠʷ ʬʠʟʠ-
ʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʩʧʦʨʪʦʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 
ʩʣʝʜʩʪʚʠʝʤ ʘʢʪʠʚʥʦʡ ʩʦʚʤʝʩʪʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-
ʩʪʠ. ʂʦʣʣʝʢʪʠʚʥʳʝ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʨʘʟʚʠʚʘʶʪ 
ʚʦʣʶ ʠ ʭʘʨʘʢʪʝʨ, ʥʘʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʧʫʪʠ ʢ ʮʝʣʠ, 
ʪʚʦʨʯʝʩʢʫʶ ʩʦʣʠʜʘʨʥʦʩʪʴ ʠ ʚʟʘʠʤʦʧʦʤʦʱʴ. 
ʂʘʞʜʳʡ ʢʫʨʩʘʥʪ ʩʪʨʝʤʠʪʩʷ ʥʘʡʪʠ ʩʚʦʝ ʤʝʩʪʦ ʚ 

ʵʪʦʤ ʢʦʣʣʝʢʪʠʚʝ, ʥʝ ʤʝʰʘʷ ʜʨʫʛʦʤʫ, ʦʥ ʠʱʝʪ ʩʚʦʶ 
ʥʠʰʫ, ʘ ʤʳ ʧʳʪʘʣʠʩʴ ʧʦʜʜʝʨʞʘʪʴ ʝʛʦ ʚ ʵʪʦʤ ʥʘʯʘʣʝ. 
ʇʦʤʠʤʦ ʣʠʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 
ʢʫʨʩʘʥʪ ʚʥʦʩʠʣ ʩʚʦʶ ʜʦʣʶ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʩʚʦʝʛʦ 
ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʘ ʟʥʘʯʠʪ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʫ ʥʘʩ ʦ ʬʠ-
ʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, ʪʦ ʩʚʦʡ ʚʢʣʘʜ, ʩʚʦʠ 
ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʝʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʝ 
ʟʘʥʷʣʦ ʦʜʥʦ ʠʟ ʚʳʩʦʢʠʭ ʤʝʩʪ ʩʨʝʜʠ ʜʨʫʛʠʭ ʧʦʜʨʘʟ-
ʜʝʣʝʥʠʡ ʚ ɺɺʋɿʝ. ɺʩʝ ʵʪʦ ʦʥ ʨʝʘʣʠʟʦʚʳʚʘʣ ʥʘ ʩʦ-
ʨʝʚʥʦʚʘʥʠʷʭ ʤʝʞʜʫ ʚʟʚʦʜʘʤʠ ʠ ʨʦʪʘʤʠ ʚʦʝʥʥʦʛʦ 
ɺʋɿʘ ʚ ʢʦʪʦʨʳʭ ʫʯʠʪʳʚʘʝʪʩʷ ʩʨʝʜʥʠʡ ʙʘʣʣ ʧʨʠ 
ʩʜʘʯʝ ʟʘʯʝʪʦʚ ʠ ʵʢʟʘʤʝʥʦʚ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ. 
ʇʦʛʨʫʞʝʥʠʝ ʢʫʨʩʘʥʪʘ ʚ ʢʦʣʣʝʢʪʠʚʥʫʶ ʞʠʟʥʝʜʝʷ-
ʪʝʣʴʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 
ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʦ ʚ ʚʦʝʥʥʦ-ʩʧʦʨʪʠʚʥʳʭ ʩʦ-
ʨʝʚʥʦʚʘʥʠʷʭ ʠ ʫʩʣʦʚʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʦʪʝʢʘʶʪ. 
ʂʫʨʩʘʥʪʳ ʥʘʯʠʥʘʣʠ ʧʦʣʥʦʮʝʥʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦ-
ʨʝʚʥʦʚʘʥʠʷʭ ʩʦ ʚʪʦʨʦʛʦ ʢʫʨʩʘ. ʇʨʠʥʠʤʘʷ ʫʯʘʩʪʠʝ ʚ 
ʥʠʭ, ʢʫʨʩʘʥʪʳ ʥʝʩʣʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘ 
ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʠ ʟʘ ʤʝʩʪʦ ʩʚʦʝʛʦ ʢʦʣʣʝʢʪʠʚʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʢʫʨʩʘʥʪʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, 
ʜʣʷ ʵʪʦʛʦ ʥʘ ʟʘʥʷʪʠʷʭ ʤʳ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ 
ʚʳʧʦʣʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 
ɺ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ, ʤʳ ʚʠʜʝʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ 
ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʢʦʣ-
ʣʝʢʪʠʚʝ. ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʷʣʠʩʴ ʢʫʨʩʘʥʪʳ-ʘʫʪʩʘʡ-
ʜʝʨʳ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘ-
ʥʷʪʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʣʠʜʝʨʘʤʠ ʵʪʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 
ʆʥʠ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ, ʘ 
ʟʥʘʯʠʪ, ʥʘ ʩʣʝʜʫʶʱʠʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʧʦʷʚʣʷʣʘʩʴ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʣʠʜʝʨʦʚ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʩʚʦʠʭ 
çʧʦʜʦʧʝʯʥʳʭè. ʊʘʢ ʢʘʢ ʩʦʨʝʚʥʦʚʘʥʠʷ ʚʳʷʚʣʷʶʪ ʧʦ-
ʙʝʜʠʪʝʣʝʡ, ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʥʘʛʨʘʞʜʝʥʠʷ ʩʪʠʤʫʣʠ-
ʨʫʝʪ ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʙʳʪʴ ʣʠʜʝʨʘʤʠ, ʧʦʷʚʣʷ-
ʝʪʩʷ ʞʝʣʘʥʠʝ ʢ ʚʳʧʦʣʥʝʥʠʶ ʨʘʟʨʷʜʥʳʭ ʥʦʨʤ ʠ 
ʩʧʦʨʪʠʚʥʳʭ ʟʚʘʥʠʡ, ʚʩʝ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʫʯʘʩʪʠʝ ʚ ʟʘ-
ʥ̫ ʪʠʷʭ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ (ʧʦʜʛʦʪʦʚʢʦʡ) ʠ 
ʩʧʦʨʪʦʤ. ʇʦʵʪʦʤʫ ʥʘʰʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʫʞʝ ʩ ʧʝʨ-
ʚʦʛʦ ʢʫʨʩʘ ʷʚʣʷʣʠʩʴ ʣʠʜʝʨʘʤʠ ʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʘʭ 
ʩʦʨʝʚʥʦʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʙʝʛ ʥʘ 1 ʠ 3 ʢʤ., ʧʦʜʪʷʛʠ-
ʚʘʥʠʝ ʚ ʚʠʩʝ ʥʘ ʚʳʩʦʢʦʡ ʥʘ ʧʝʨʝʢʣʘʜʠʥʝ ʠ ʚʦʝʥʥʳʭ 
ʤʥʦʛʦʙʦʨʴʷʭ. ʆʩʦʙʦ ʯʫʚʩʪʚʦʚʘʣʘʩʴ ʧʦʜʜʝʨʞʢʘ ʚ 
ʢʦʣʣʝʢʪʠʚʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʦʨʝʚʥʦʚʘʥʠʡ ʚ ʤʘʨʰ-
ʙʨʦʩʢʝ ʥʘ 5 ʢʤ., ʛʜʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʟʘʥʠʤʘʣʠ ʣʠʜʠ-
ʨʫʶʱʠʝ ʧʦʟʠʮʠʠ. 
ɿʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ ʩʦ-

ʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʳʭ ʠ ʛʨʫʧʧʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʝʥʥʦʩʣʫʞʘ-
ʱʠʭ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʛʦ ʦʙʱʝ-
ʥʠʷ, ʪʘʢ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʯʝʨʝʟ ʚʦʟʜʝʡʩʪʚʠʝ 
ʢʦʥʢʨʝʪʥʳʭ, ʥʦ ʥʝ ʧʦʩʪʦʷʥʥʳʭ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ 
ʦʥʠ ʧʨʦʪʝʢʘʶʪ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘ-

ʥʠʟʦʚʘʥʥʘʷ ʬʠʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʘʷ ʜʝʷʪʝʣʴ-
ʥʦʩʪʴ ʥʘʨʷʜʫ ʩ ʯʝʪʢʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʝʡ ʬʫʥʢʮʠʦʥʠ-
ʨʦʚʘʥʠʷ ʚʦʠʥʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ, ʝʛʦ ʚʳʩʦʢʦʡ ʦʙʱʝ-
ʩʪʚʝʥʥʦʡ ʩʦʟʥʘʪʝʣʴʥʦʩʪʴʶ ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴʶ 
ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʠʯʥʦʩʪʴ 
ʚʦʝʥʥʦʩʣʫʞʘʱʝʛʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 
ʦʙʱʝʩʪʚʝʥʥʦ-ʟʥʘʯʠʤʳʭ ʤʦʪʠʚʦʚ ʝʛʦ ʧʦʚʝʜʝʥʠʷ, 
ʚʦʩʧʠʪʘʥʠʶ ʢʦʣʣʝʢʪʠʚʠʩʪʩʢʠʭ ʢʘʯʝʩʪʚ.  
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ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

ʈʉʇʍɾʊʊʁʇʆɹʄʕʆɹʘ ʈʇɽɼʇʋʇɻʃɹ ɺʌɽʌʒɾɼʇ ʈʊʁʎʇʄʇɼɹ ɻ ɻʌʀɾ: 
ɹʃʅɾʇʄʇɼʁʐɾʊʃʁʂ ʈʇɽʎʇɽ 

ʀʚʘʥʦʚʘ ʃʶʜʤʠʣʘ ɺʠʢʪʦʨʦʚʥʘ 

ʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʈ. ɼʝʨʞʘʚʠʥʘ 
 
ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʚʳʜʝʣʝʥʳ ʘʢʤʝʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʫʩʧʝʰʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʙʫʜʫʱʝʛʦ ʧʩʠʭʦʣʦʛʘ ʚ ʚʫʟʝ; ʨʘʩʢʨʳʪʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʦʙʦʟʥʘʯʝʥʳ, ʦʙʦʩʥʦ-
ʚʘʥʳ ʠʤʝʶʱʠʝʩʷ ʧʨʦʙʣʝʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʝʛʦ ʧʩʠʭʦʣʦʛʘ ʢ ʜʦʩʪʠʞʝ-
ʥʠʶ ʘʢʤʝ ʚ ʠʟʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʤʝʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʘʢʤʝʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʘʢʤʝʦʣʦʛʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ. 
Abstract: the article highlights the acmeological aspects of successful professional preparation of future psy-

chologist in the University; revealed the advantages of acmeological approach and indicated, substantiated the 
existing problems of technological support in the preparation of future psychologist to achieve the Acme in their 
chosen profession. 

Key words: acmeological aspects of training, benefits of acmeological approach, acmeological technology. 
 
ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʙʫʜʫʱʝʛʦ 

ʫʩʧʝʰʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʫʞʝ ʥʘ ʵʪʘʧʝ ʝʛʦ ʦʙʫʯʝʥʠʷ 
ʚ ʚʫʟʝ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘ-
ʥʠʝ ʘʢʤʝʦʣʦʛʠʯʝʩʢʠʭ ʠʥʚʘʨʠʘʥʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘ-
ʣʠʟʤʘ ï ʦʩʥʦʚʥʳʭ ʢʘʯʝʩʪʚ ʠ ʫʤʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʘ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʫʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝ-
ʷʪʝʣʴʥʦʩʪʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʝ ʩʧʝʮʠ-
ʬʠʢʠ ʠ ʩʦʜʝʨʞʘʥʠʷ. 

 ɸʢʤʝʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʚʫʟʝ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦ-
ʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ: ʮʝʣʴʶ ʚ ʚʠʜʝ ʮʝ-
ʣʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ï ʣʠʯ-
ʥʦʩʪʥʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ; ʥʘʣʠʯʠʝʤ ʘʢʤʝʦʣʦ-
ʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ï ʩʨʝʜʳ ʩʪʨʝʤʣʝʥʠʷ ʢ 
ʜʦʩʪʠʞʝʥʠʷʤ, ʚʳʩʦʢʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʢʦʛʜʘ ʧʨʝʩʪʠʞʥʦ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʧʨʦʜʫʢʪʠʚʥʦ ʨʘʙʦ-
ʪʘʪʴ; ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʡ ʧʦʟʠʮʠʝʡ 
ʩʪʫʜʝʥʪʘ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʝʤ ʝʛʦ ʣʠʯʥʦʩʪʥʦʡ ʠ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʨʝʣʦʩʪʠ; ʯʝʣʦʚʝʢʦʟʥʘʥʠʝʤ ʢʘʢ 
ʩʫʱʥʦʩʪʴʶ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʘʤʦʦʙʨʘʟʦ-
ʚʘʥʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʤʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦ-
ʛʠʡ, ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʘ 
ʦʙʫʯʝʥʠʷ; ʘʢʤʝʦʣʦʛʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʘ ʠ ʜʨ. [3]. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʙ-
ʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʚʫʟʝ, ʥʘʮʝʣʝʥʥʳʡ ʥʘ ʘʢʤʝʦ-
ʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ï ʵʪʦ 
ʥʦʚʳʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʰʘʛ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʣʥʦ-
ʮʝʥʥʦʡ ʝʛʦ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ, 
ʢʦʪʦʨʳʡ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʭ ʢʘʬʝʜʨ ʥʘ ʙʘʟʝ ʚʫʟʦʚ ï ʢʘʬʝʜʨ ʘʢ-
ʤʝʦʣʦʛʠʠ, ʧʩʠʭʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ï ʧʨʠʟʚʘʥʥʳʭ 
ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ 
ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʜʠʥʩʪʚʦ ʣʠʯʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʛʦ, 
ʧʨʝʜʤʝʪʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʘʩʧʝʢʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ 
ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺʘʞʥʘ ʢʘʯʝʩʪʚʝʥʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 
ʧʨʝʧʦʜʘʚʘʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʩʠʭʦʣʦʛʠʠ ʠ ʧʝʜʘ-
ʛʦʛʠʢʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʩʚʘʠʚʘʪʴʩʷ ʩʪʫʜʝʥʪʘʤʠ ʥʝ 
ʪʦʣʴʢʦ ʢʘʢ ʪʝʦʨʠʷ, ʘ ʢʘʢ ʠʩʢʫʩʩʪʚʦ ʠ ʧʨʘʢʪʠʢʘ ʙʫʜʫ-
ʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʙʩʪʚʝʥʥʦʡ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ.  
ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʠʤʝʥʥʦ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʧʨʦ-
ʛʨʝʩʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʫʜʝʥʪʘ ʢʘʢ ʟʨʝʣʦʡ ʣʠʯʥʦʩʪʠ; 

ʥʘʮʝʣʝʥʥʦʩʪʴ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʠʤ ʚʝʨʰʠʥ ʚ ʨʘʟʚʠʪʠʠ; 
ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʚʳʷʚʣʝʥʠʝ ʠ ʫʯʝʪ ʘʢʤʝʦʣʦʛʠʯʝʩʢʠʭ 
ʬʘʢʪʦʨʦʚ ʠ ʫʩʣʦʚʠʡ ʝʛʦ ʫʩʧʝʰʥʦʛʦ ʣʠʯʥʦʩʪʥʦ-ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ; ʧʨʠʟʥʘʥʠʝ ʧʨʠʦʨʠʪʝʪʘ ʛʫ-
ʤʘʥʠʩʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʢʘʞʜʦʛʦ 
ʥʘ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʶ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ; ʨʘʩʩʤʦʪʨʝ-
ʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʣʠʯʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʢʘʢ ʩʠʩʪʝʤʳ ʧʦ-
ʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʤʳʭ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ; 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʫʯʝʪ çʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʳè 
ʚʳʩʦʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʣʠʯʥʦʩʪʠ; ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦ-
ʮʝʩʩʘ ʦʩʦʟʥʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʣʠʯʥʦʩʪʥʦ-ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ ʢ ʘʢʤʝ [3, 
4]. 

 ʆʩʥʦʚʘʥʠʝʤ ʨʝʘʣʠʟʘʮʠʠ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʛʦ 
ʧʦʜʭʦʜʘ ʷʚʠʣʠʩʴ ʪʘʢʞʝ ʩʣʝʜʫʶʱʠʝ ʧʦʟʠʮʠʠ. 

 ɺ ʢʘʯʝʩʪʚʝ ʨʫʢʦʚʦʜʷʱʠʭ ʠʜʝʡ ʧʨʦʮʝʩʩʘ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʧʝʮʠʘ-
ʣʠʩʪʘ ʚ ʚʫʟʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 
ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ (ɸ. ʄʘʩʣʦʫ, ʂ. ʈʦʜ-
ʞʝʨʩ): ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʠʟʫʯʘʪʴʩʷ ʚ ʝʛʦ ʮʝʣʦʩʪʥʦʩʪʠ; 
ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʫʥʠʢʘʣʝʥ; ʯʝʣʦʚʝʢ ʦʪʢʨʳʪ ʤʠʨʫ: 
ʧʝʨʝʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʦʤ ʤʠʨʘ ʠ ʩʝʙʷ ʚ ʤʠʨʝ ï ʛʣʘʚ-
ʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʣʴʥʦʩʪʴ; ʞʠʟʥʴ ʩʣʝʜʫʝʪ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʝʜʠʥʳʡ ʧʨʦʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 
ʙʳʪʠʷ ʯʝʣʦʚʝʢʘ; ʯʝʣʦʚʝʢ ʥʘʜʝʣʝʥ ʧʦʪʝʥʮʠʷʤʠ ʥʝ-
ʧʨʝʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʢʘʢ ʯʘʩʪʴʶ 
ʩʚʦʝʡ ʧʨʠʨʦʜʳ; ʯʝʣʦʚʝʢ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ 
ʩʪʝʧʝʥʴʶ ʩʚʦʙʦʜʳ ʦʪ ʚʥʝʰʥʝʡ ʜʝʪʝʨʤʠʥʘʮʠʠ ʙʣʘ-
ʛʦʜʘʨʷ ʩʤʳʩʣʘʤ ʠ ʮʝʥʥʦʩʪʷʤ, ʢʦʪʦʨʳʤʠ ʦʥ ʨʫʢʦ-
ʚʦʜʩʪʚʫʝʪʩʷ ʚ ʚʳʙʦʨʘʭ; ʯʝʣʦʚʝʢ ï ʘʢʪʠʚʥʦʝ, ʠʥʪʝʥ-
ʮʠʦʥʘʣʴʥʦʝ, ʪʚʦʨʯʝʩʢʦʝ ʩʫʱʝʩʪʚʦ.  
ʋʢʘʟʘʥʥʳʝ ʧʦʟʠʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʥʦʩʠʪʴ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʚʳ-
ʩʪʫʧʘʶʪ ʥʦʚʳʤ ʪʠʧʦʤ ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠ-
ʨʦʚʘʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʚʫʟʝ. ʕʪʦ, ʧʦ ʩʫ-
ʱʝʩʪʚʫ, ʟʥʘʤʝʥʫʝʪ ʩʜʚʠʛ ʦʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʢʘ-
ʜʝʤʠʯʝʩʢʠʭ ʥʦʨʤ ʦʮʝʥʢʠ ʢ ʚʥʝʰʥʝʡ ʦʮʝʥʢʝ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 
ʚʳʧʫʩʢʥʠʢʦʚ (ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʝʝ ʨʳʥʦʯʥʫʶ ʩʪʦʠ-
ʤʦʩʪʴ). ʕʪʦʪ ʩʜʚʠʛ ʦʟʥʘʯʘʝʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ 
ʩʠʩʪʝʤ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 
ʩʘʤʠʭ ʚʫʟʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠʭ ʙʦʣʴʰʝʡ ʘʜʘʧʪʘʮʠʠ 
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ʢ ʤʠʨʫ ʪʨʫʜʘ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʠ ʰʠʨʦ-
ʢʦʤ ʧʣʘʥʝ, ʘ ʪʘʢʞʝ ʢ ʦʩʚʦʝʥʠʶ ʥʦʚʦʡ ʤʦʜʝʣʠ ʦʙʨʘ-
ʟʦʚʘʥʠʷ ï ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʨʝʟ ʚʩʶ ʞʠʟʥʴ.  
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʦʣʞʥʳ ʧʨʦʠʟʦʡʪʠ ʠʟʤʝʥʝʥʠʷ ʚ 

ʚʳʙʦʨʝ ʬʦʨʤ, ʤʝʪʦʜʦʚ, ʘʢʤʝʦʣʦʛʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦ-
ʛʠʯʝʩʢʠʭ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 
ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʚʫʟʝ, ʯʪʦ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʧʦʜʭʦʜʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʨʠʪʝ-
ʨʠʝʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ, ʘ ʪʘʢʞʝ 
ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʪʩʣʝʞʠʚʘʪʴ ʜʠʥʘʤʠʢʫ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-
ʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫ ʙʫʜʫʱʠʭ ʧʩʠʭʦʣʦʛʦʚ. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʩʝʛʦʜʥʷ ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪʩʷ: ʧʨʦʬʝʩʩʠʦʥʘʣʴ-
ʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʩʠʭʦʣʦʛʘ (ʅ.ɸ. ʀʩʘʝʚʘ), ʜʠʘʛʥʦ-
ʩʪʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʧʩʠʭʦʣʦʛʘ (ʊ.ɺ. ʂʦʪ, ʃ.ɺ. 
ɸʙʜʘʣʠʥʘ), ʚʥʫʪʨʠʣʠʯʥʦʩʪʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʧʩʠ-
ʭʦʣʦʛʘ (ʃ.ɸ. ʇʣʫʞʥʠʢʦʚʘ), ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʢʦʤ-
ʧʝʪʝʥʮʠʠ ʧʩʠʭʦʣʦʛʘ ɽ.ɸ. ɺʦʨʩʠʥʘ) ʠ ʜʨ. [2, 5]. 

 ʅʘʮʝʣʝʥʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 
ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʙʫʜʫʱʝʛʦ ʧʩʠʭʦʣʦʛʘ ʥʘ ʬʦʨʤʠʨʦʚʘ-
ʥʠʝ ʫ ʥʝʛʦ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 
ʢʦʤʧʝʪʝʥʮʠʡ, ʥʘ ʫʩʧʝʰʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʣʠʯ-
ʥʦʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-
ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʷʚ-
ʣʝʥʠʝ ʧʩʠʭʦʣʦʛʦ-ʘʢʤʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ 
ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ/ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʜʘʥ-
ʥʦʤʫ ʧʨʦʮʝʩʩʫ. 

 ʇʦ ʧʨʝʞʥʝʤʫ ʘʢʪʫʘʣʴʥʦʡ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘ 
çʪʝʭʥʦʣʦʛʠʟʘʮʠʠè ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʘ ʢ 
çʘʢʤʝè, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʨʝʘʣʠʟʘʮʠʠ 
ʩʦʙʩʪʚʝʥʥʦ ʘʢʤʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʪʘʢʦʡ 
ʧʦʜʛʦʪʦʚʢʠ. ɸʢʤʝʦʣʦʛʠ ʧʦʜ ʘʢʤʝʦʣʦʛʠʯʝʩʢʠʡ ʪʝʭ-
ʥʦʣʦʛʠʝʡ ʧʦʥʠʤʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ, ʥʘʧʨʘʚ-
ʣʝʥʥʳʭ ʥʘ ʨʘʩʢʨʳʪʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʠʯ-
ʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʩʚʦʡʩʪʚ ʠ ʢʘʯʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶ-
ʱʠʭ ʜʦʩʪʠʞʝʥʠʶ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʣʠʯʥʦʩʪʥʦ-
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 
ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪʣʠʯʘʝʪ ʠʭ ʛʫʤʘʥʠʩʪʠʯʝʩʢʘʷ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʠʟʚʘʥʳ ʧʦʤʦʯʴ ʚ 
ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ, 
ʪʦʛʜʘ ʢʘʢ ʥʝʤʘʣʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʦ 
ʩʫʪʠ ʷʚʣʷʶʪʩʷ ʤʘʥʠʧʫʣʷʪʠʚʥʳʤʠ. ɺʘʞʥʦʡ ʮʝʣʴʶ 
ʘʢʤʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʠʨʦ-
ʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʩʚʦʡʩʪʚ ʩʫʙʲʝʢʪʥʦʩʪʠ ʠ ʫʩʠʣʝʥʠʷ 
ʩʫʙʲʝʢʪʥʦʡ ʧʦʟʠʮʠʠ ʙʫʜʫʱʝʛʦ ʧʩʠʭʦʣʦʛʘ [1]. 
ʇʨʝʠʤʫʱʝʩʪʚʘ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʭʦʜʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʩʠʭʦʣʦʛʘ ʚ 
ʚʫʟʝ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʚ ʝʛʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ ʧʨʦ-
ʛʨʝʩʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʫʜʝʥʪʘ ʢʘʢ ʟʨʝʣʦʡ ʣʠʯʥʦʩʪʠ, 
ʥʘʮʝʣʝʥʥʦʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʠʤ ʚʝʨʰʠʥ ʚ ʵʪʦʤ ʨʘʟʚʠ-
ʪʠʠ; ʚ ʧʨʠʟʥʘʥʠʠ ʧʨʠʦʨʠʪʝʪʘ ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʡ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʥʘ ʩʘ-
ʤʦʨʝʘʣʠʟʘʮʠʶ; ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʪʝʥʮʠʘʣʘ ʣʠʯʥʦ-
ʩʪʠ ʩʪʫʜʝʥʪʘ ʢʘʢ ʩʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʤʳʭ 
ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ; ʚ ʫʯʝʪʝ ʘʢʤʝʦʣʦʛʠʯʝ-
ʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʥʳʭ ʩʚʦʡʩʪʚ ʩʪʫ-
ʜʝʥʪʦʚ ʠ çʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʳè ʚʳʩʦʢʠʭ ʜʦʩʪʠ-
ʞʝʥʠʡ ʣʠʯʥʦʩʪʠ. 
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ʊʃɹʀʃɹʋɾʉɹʈʁʘ ɻ ʈʉɹʃʋʁʐɾʊʃʇʂ ɽɾʘʋɾʄʕʆʇʊʋʁ ʈɾɽɹɼʇɼɹ ð 
ʈʊʁʎʇʄʇɼɹ 

 

ɿʘʡʮʝʚʘ ʄʘʨʠʥʘ ʇʘʚʣʦʚʥʘ 
 ɸʩʧʠʨʘʥʪ ʊʘʤʙʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  
ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɻ. ʈ. ɼʝʨʞʘʚʠʥʘ 

 
ʉʢʘʟʢʦʪʝʨʘʧʠʷ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʥʘʧʨʘʚ-

ʣʝʥʠʝʤ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʘ-ʧʩʠ-
ʭʦʣʦʛʘ, ʧʦʩʨʝʜʩʪʚʘʤ ʢʦʪʦʨʦʡ ʦʥ ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʨʝ-
ʰʘʪʴ ʟʘʜʘʯʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʢʦʨʨʝʢʮʠʠ 
ʣʠʯʥʦʩʪʠ ʠ ʧʦʚʝʜʝʥʠʷ ʨʝʙʝʥʢʘ. ʀʟʫʯʘʷ ʚʦʧʨʦʩʳ 
ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʀ.ɺ. ɺʘʯʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪ, ʢʘʢ çʤʝ-
ʪʦʜ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʢʘʟʦʯʥʫʶ ʬʦʨʤʫ ʜʣʷ ʠʥʪʝʛʨʘ-
ʮʠʠ ʣʠʯʥʦʩʪʠ, ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, 
ʨʘʩʰʠʨʝʥʠʷ ʩʦʟʥʘʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤè [1, ʩ. 46]. ɼʘʥʥʫʶ 
ʪʦʯʢʫ ʟʨʝʥʠʷ ʨʘʟʜʝʣʷʝʪ ʅ.ɺ. ɺʦʣʦʜʠʥʘ, ʧʦʥʠʤʘʷ 
ʧʦʜ ʩʢʘʟʢʦʪʝʨʘʧʠʝʡ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 
ʤʝʪʦʜʦʚ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚʟʨʦʩ-
ʣʳʭ ʠ ʜʝʪʝʡ. ʉʢʘʟʢʘ ʢʘʢ ʜʠʘʛʥʦʩʪʠʢʘ ï ʠʩʩʣʝʜʦʚʘ-
ʪʝʣʴʩʢʠʡ ʤʝʪʦʜ ʚ ʧʩʠʭʦʣʦʛʠʠ, ʩʦʛʣʘʩʥʦ ʫʯʝʥʳʤ 

ʥʘʜʝʣʝʥʘ ʧʦʪʝʥʮʠʘʣʦʤ ʘʢʪʠʚʠʟʘʮʠʠ ʩʠʣʴʥʳʭ ʩʪʦ-
ʨʦʥ ʣʠʯʥʦʩʪʠ, ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʷ ʚ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʝ 
ʯʝʣʦʚʝʢʘ, ʦʥʘ ʫʢʘʟʳʚʘʝʪ ʧʫʪʠ ʠ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʪʠ-
ʤʘʣʴʥʳʡ ʚʳʭʦʜ ʠʟ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ; ʚʳʩʪʫ-
ʧʘʝʪ ʝʛʦ ʧʦʤʦʰʥʠʢʦʤ ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʧʨʝʧʷʪʩʪʚʠʡ, 
ʪʦʨʤʦʟʷʱʠʭ ʝʛʦ ʧʦʣʥʦʮʝʥʥʦʝ ʨʘʟʚʠʪʠʝ. ɺ ʠʩʪʦʨʠʠ 
ʠʟʫʯʝʥʠʝ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʫʯʝʥʳʝ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ 
ʵʪʘʧʘ ʚ ʝʝ ʨʘʟʚʠʪʠʠ: 
ʇʝʨʚʳʡ ʵʪʘʧ ï ʫʩʪʥʦʝ ʥʘʨʦʜʥʦʝ ʪʚʦʨʯʝʩʪʚʦ, ʦʪ-

ʨʘʞʘʶʱʝʝ ʟʘʨʦʞʜʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ 
ʩʢʘʟʢʠ. 
ɺʪʦʨʦʡ ʵʪʘʧ ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʩʦʙʠʨʘʥʠʝ ʤʠ-

ʬʦʚ ʠ ʩʢʘʟʦʢ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʪʘ-
ʢʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʠʤʝʥʘʤʠ ʢʘʢ ʃʫʠʟʘ ʬʦʥ ʌʨʘʥʮ, ɹ. 
ɹʝʪʪʝʣʴʭʝʡʤʘ, ʂʘʨʣʘ ɻʫʩʪʘʚʘ ʖʥʛʘ. 
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ʇʦ ʤʥʝʥʠʶ ʂ.-ɻ.-ʖʥʛʘ, çɺ ʤʠʬʘʭ ʠ ʩʢʘʟʢʘʭ, 
ʪʘʢʞʝ ʢʘʢ ʚ ʩʥʦʚʠʜʝʥʠʷʭ, ʜʫʰʘ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʦ 
ʩʝʙʝ ʩʘʤʦʡ, ʘ ʘʨʭʝʪʠʧʳ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʩʚʦʝʡ 
ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʳʛʨʘʥʥʦʩʪʠ, ʢʘʢ çʦʬʦʨʤʣʝʥʠʝʠ ʧʨʝ-
ʦʙʨʘʟʦʚʘʥʠʝ ʚʝʯʥʦʛʦ ʩʤʳʩʣʘ ʚʝʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷè 
[ʂ.-ɻ.-ʖʥʛ, ʩ.93] ʋʯʝʥʳʡ ʩʯʠʪʘʣ, ʯʪʦ ʚʩʷ ʢʘʨʪʠʥʘ 
ʥʘʰʝʛʦ ʤʠʨʘ ʧʩʠʭʠʢʠ ʦʧʦʩʨʝʜʦʚʘʥʘ ʩʠʤʚʦʣʘʤʠ ï 
ʘʨʭʝʪʠʧʘʤʠ. ʈʘʩʰʠʬʨʦʚʢʘ ʘʨʭʝʪʠʧʠʯʝʩʢʦʡ, ʛʣʫ-
ʙʠʥʥʦʡ ʧʨʠʨʦʜʳ ʩʢʘʟʦʯʥʳʭ ʦʙʨʘʟʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʷʪʴ ʞʠʟʥʝʥʥʳʝ ʟʘʢʦʥʳ ʠ ʩʣʦʞʥʝʡ-
ʰʠʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʤʦʪʠʚʘʮʠʠ. ʇʨʦʮʝʩʩ ʩʢʨʳʪʦʛʦ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʩʢʘʟʦʢ ʠ ʤʠʬʦʚ ʧʨʦʜʦʣ-
ʞʘʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. (ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ). 
ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ï ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ 

ʩʢʘʟʢʠ ʨʘʩʢʨʳʚʘʣʘʩʴ ʚ ʩʮʝʥʘʨʠʷʭ ʞʠʟʥʠ ʕ.ɹʝʨʥʘ. 
ʆʥ ʦʙʦʩʥʦʚʘʥʥʦ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʩʢʘʟʢʘ ʤʦʞʝʪ ʙʳʪʴ 
ʥʘʜʝʣʝʥʘ ʧʦʪʝʥʮʠʘʣʦʤ ʨʝʘʣʴʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʩʮʝ-
ʥʘʨʠʷ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʤʫ ʵʪʘʧʫ ʨʘʟʚʠʪʠʷ ʩʢʘʟʢʦʪʝ-
ʨʘʧʠʠ, ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘʟʘʪʴ ʯʝʣʦʚʝʢʫ, 
ʢʘʢ ʬʦʨʤʠʨʦʚʘʣʩʷ ʝʛʦ ʞʠʟʥʝʥʥʳʡ ʩʮʝʥʘʨʠʡ, ʢʘʢʠʝ 
çʣʦʚʫʰʢʠ ʠ ʪʫʧʠʢʠè ʦʥ ʚʩʪʨʝʯʘʣ ʥʘ ʩʚʦʸʤ ʧʫʪʠ, ʘ 
ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʧʦʤʦʯʴ ʯʝʣʦʚʝʢʫ ʚʳʡʪʠ ʠʟ ʜʘʥʥʳʭ 
ʪʫʧʠʢʦʚʳʭ ʩʠʪʫʘʮʠʡ. [3, ʩ.200]. 
ʏʝʪʚʸʨʪʳʤ ʵʪʘʧʦʤ ʣʦʛʠʯʥʦ ʚʳʩʪʫʧʘʝʪ ʩʦʙ-

ʩʪʚʝʥʥʦ ʢʦʤʧʣʝʢʩʥʘʷ ʩʢʘʟʢʦʪʝʨʘʧʠʷ. ɼʘʥʥʳʡ ʵʪʘʧ 
ʠʤʝʝʪ ʩʚʷʟʴ ʩ ʧʦʥʠʤʘʥʠʝʤ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʢʘʢ ʮʝ-
ʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ, ʥʘʙʣʶʜʘʝʪʩʷ 
ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʚ ʧʨʘʢ-
ʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʝʜʘʛʦʛʘ-ʧʩʠʭʦʣʦʛʘ, ʠʥʪʝ-
ʛʨʠʨʫʶʱʠʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʦʩʧʠʪʘʥʠʷ 
ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʋʯʝʥʳʝ ʠ ʧʨʘʢʪʠʢʠ ʦʪʤʝʯʘʶʪ ʘʢʪʠʚ-
ʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʸʤʘ çʉʦʯʠʥʠ ʩʢʘʟʢʫè ʚ ʧʩʠʭʦ-
ʣʦʛʠʯʝʩʢʦʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʂʦʤʧʣʝʢʩ-
ʥʘʷ ʩʢʘʟʢʦʪʝʨʘʧʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʷʪʠ ʚʠʜʘʭ 
ʩʢʘʟʢʘʭ: ʜʠʜʘʢʪʠʯʝʩʢʠʝ, ʧʩʠʭʦʢʦʨʨʝʢʮʠʦʥʥʳʝ, ʧʩʠ-
ʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ, ʤʝʜʠʪʘʪʠʚʥʳʝ, ʭʫʜʦʞʝʩʪʚʝʥ-
ʥʳʝ. ɼʘʥʥʘʷ ʪʠʧʦʣʦʛʠʷ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʊ.ɼ. ɿʠʥ-
ʢʝʚʠʯ ï ɽʚʩʪʠʛʥʝʝʚʦʡ. ɺ ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ ʢ ʩʢʘʟ-
ʢʘʤ ʥʘʧʨʘʚʣʷʣʠ ʚʟʛʣʷʜʳ ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ 
ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʧʩʠʭʦʣʦʛʠ, ʢʘʢ, ʕ. 
ɹʝʨʥ, ʕ. ʌʨʦʤʤ, ʀ.ɺ. ɺʘʯʢʦʚ, ʕ. ɻʘʨʪʧʝʨ, ʄ. ʆʩʦ-
ʨʠʥʘ, ɽ. ʃʠʩʠʥʘ, ʊ.ɼ. ɿʠʥʢʝʚʠʯ ïɽʚʩʪʠʛʥʝʝʚʘ, ʚ ʪʦʡ 
ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʟʘʪʨʘʛʠʚʘʷ ʝʝ ʨʘʟʣʠʯʥʳʝ ʧʩʠʭʦ-
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ, ʧʩʠʭʦʢʦʨʨʝʢʮʠʦʥʥʳʝ, ʧʩʠʭʦʨʘʟ-
ʚʠʚʘʶʱʠʝ ʘʩʧʝʢʪʳ. ʊ.ɼ. ɿʠʥʢʝʚʠʯ ïɽʚʩʪʠʛʥʝʝʚʘ ʜʦ-
ʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʢʘʟʢʦʪʝʨʘʧʠʷ ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʧʩʠʭʦʪʝ-
ʨʘʧʝʚʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʥʦ ʠ ʩʠʥʪʝʟ ʨʷʜʘ 
ʜʦʩʪʠʞʝʥʠʡ ʧʩʠʭʦʣʦʛʠʠ, ʧʝʜʘʛʦʛʠʢʠ ʠ ʬʠʣʦʩʦʬʠʠ 
[4,ʩ.52]. ʀ.ɺ. ɺʘʯʢʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʢʘʟʢʫ ʤʦ-
ʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʩʠʭʦʣʦʛʠ, ʥʦ ʠ ʚʨʘʯʠ, 
ʠ ʧʝʜʘʛʦʛʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʡʪʠ ʚ ʥʝʡ ʨʝʩʫʨʩ, ʥʝ-
ʦʙʭʦʜʠʤʳʡ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʧʩʠʭʦʣʦ-
ʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʇʨʝʦʙʨʝʪʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʦ-
ʚʳʡ ʚʠʜ ʩʢʘʟʦʢ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʀ.ɺ. ɺʘʯʢʦʚʳʤ, ʢʦ-
ʪʦʨʳʡ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʪʠʧʦʣʦʛʠʠ ʊ.ɼ. ɿʠʥʢʝʚʠʯ ï
ɽʚʩʪʠʛʥʝʝʚʦʡ, - ʧʩʠʭʦʩʢʘʟʢʘ. ɼʘʥʥʳʡ ʚʠʜ ʩʢʘʟʢʠ ʥʝ 
ʩʚʦʜʠʪʩʷ ʥʠ ʢ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ, ʥʠ ʢ ʧʩʠʭʦʪʝʨʘʧʝʚ-
ʪʠʯʝʩʢʦʡ. ʀ.ɺ. ɺʘʯʢʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ çʧʩʠʭʦʣʦʛ-ʩʢʘ-
ʟʦʯʥʠʢè ʜʦʣʞʝʥ ʢʦʤʧʝʪʝʥʪʥʦ ʩʦʟʜʘʚʘʪʴ ʦʩʦʙʳʡ 

ʩʢʘʟʦʯʥʳʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʤʠʨ, ʧʦʥʷʪʥʳʡ ʨʝ-
ʙʝʥʢʫ, ʢʘʢ ʪʘʢʦʡ ʤʠʨ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʩʠʭʦʩʢʘʟʢʘʭ 
ɼ.ʖ. ʉʦʢʦʣʦʚʘ ʠ ɸ.ɺ. ɻʥʝʟʜʠʣʦʚʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, 
ʧʩʠʭʦʩʢʘʟʢʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʥʝ ʪʦʣʴʢʦ ʧʩʠʭʦ-
ʣʦʛʦʤ, ʥʦ ʠ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʚʦʨʯʝʩʢʦʡ ʣʠʯʥʦ-
ʩʪʴʶ ʨʝʙʝʥʢʘ. ʎʝʣʴʶ ʧʦʜʦʙʥʦʡ ʩʢʘʟʢʠ ʤʦʞʝʪ ʩʪʘʪʴ 
çʨʘʩʢʨʳʪʠʝè ʨʝʙʝʥʢʦʤ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʧʩʠʭʦʣʦʛʘ 
ʛʣʫʙʠʥʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʤʠʨʘ ʚ ʩʦʚʤʝʩʪ-
ʥʦʡ ʜʠʘʛʥʦʩʪʠʢʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʉʦʙʩʪʚʝʥʥʦ ʟʘʜʘʯʝʡ ʧʩʠʭʦʣʦʛʘ ʷʚʠʪʩʷ ʢʚʘʣʠʬʠʮʠ-
ʨʦʚʘʥʥʦʡ ʦʢʘʟʘʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʠ 
ʧʦʜʜʝʨʞʢʠ ʨʝʙʝʥʢʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʝʛʦ ʧʩʠʭʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʩʠʭʦʩʢʘʟʢʘ ï ʢʘʢ ʜʠʘʛʥʦ-
ʩʪʠʢʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʩʠʭʦ-
ʣʦʛʘ ʚ ʨʘʙʦʪʝ ʩ ʜʝʪʴʤʠ. ʄʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʦ 
ʢʘʢ ʘʚʪʦʨʩʢʘʷ ʧʨʠʜʫʤʘʥʥʘʷ ʨʝʙʝʥʢʦʤ ʩʶʞʝʪʥʘʷ ʠʩ-
ʪʦʨʠʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʦʪʨʘʞʘʶʱʘʷ ʤʝʪʦʬʦʨʠʯʝ-
ʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʝʛʦ ʚʥʫʪʨʝʥʥʝʤ ʤʠʨʝ ʠ ʩʦʩʪʦ-
ʷʥʠʠ, ʠ ʩʦʜʝʡʩʪʚʫʶʱʘʷ ʚʳʙʦʨʫ ʵʬʬʝʢʪʠʚʥʦʛʦ 
ʥʘʧʨʘʚʣʝʥʠʷ (ʧʫʪʠ) ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʧʩʠʭʦʣʦʛʦʤ 
ʨʝʙʝʥʢʘ ʥʘ ʵʪʘʧʘʭ ʝʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 
ʂʘʢ ʤʳ ʚʠʜʠʤ, ʩʢʘʟʢʦʪʝʨʘʧʠʷ ʧʨʦʰʣʘ ʙʦʣʴʰʦʡ 

ʠ ʩʣʦʞʥʳʡ ʧʫʪʴ, ʯʪʦʙʳ ʩʪʘʪʴ ʧʨʠʟʥʘʥʥʳʤ ʥʘʧʨʘʚ-
ʣʝʥʠʝʤ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ. ɼʣʷ ʧʦʥʠʤʘʥʠʷ 
ʨʦʣʠ ʥʘʟʥʘʯʝʥʠʷ ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝ-
ʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʘ-ʧʩʠʭʦʣʦʛʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳ-
ʚʘʪʴ ʝʝ ʪʨʝʭʣʠʢʦʩʪʴ, ʦʪʨʘʞʘʶʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʧʩʠʭʦʣʦʛʘ: 

1. çʃʠʢè ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ (ʧʨʦʝʢʪʠʚʥʳʝ ʤʝ-
ʪʦʜʠʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ); 

2.  çʃʠʢè ʚʦʟʜʝʡʩʪʚʫʶʱʠʡ; 
3. çʃʠʢè ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ (ʠʣʠ ʨʘʟʚʠʚʘʶ-

ʱʠʡ). 
ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʩʢʘʟʢʘ, ʦʙʣʘʜʘʷ ʤʥʦʛʦʛʨʘʥ-

ʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝ-
ʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʙʝʥʢʘ, ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʘ ʧʝʜʘʛʦʛʦʤ-ʧʩʠʭʦʣʦʛʦʤ ʚ ʰʢʦʣʝ ʢʘʢ ʧʩʠ-
ʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʠ ʧʩʠʭʦʢʦʨʨʝʢʮʠʦʥʥʳʡ ʤʝʪʦʜ. 
ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʟʚʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʩʢʘʟʢʦʪʝʨʘʧʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʦʛʦʱʘʝʪ ʪʝʦʨʠʶ ʠ 
ʧʨʘʢʪʠʢʫ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʴʩʢʦʡ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘ-
ʛʦʛʘ-ʧʩʠʭʦʣʦʛʘ, ʦʨʠʝʥʪʠʨʫʝʪ ʥʘ ʧʦʣʥʦʮʝʥʥʦʝ ʩʦ-
ʧʨʦʚʦʞʜʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ 
ʥʘ ʝʛʦ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ. 
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ʣʠʟ: ʢ ʠʟʫʯʝʥʠʶ ʜʠʩʮʠʧʣʠʥʳ// ʄ.: ʊʘʣʠʩʤʘʥ, 1994. 
- 432 ʩ. 
4. ɿʠʥʢʝʚʠʯ-ɽʚʩʪʠʛʥʝʝʚʘ ʊ.ɼ. ʌʦʨʤʳ ʠ ʤʝʪʦʜʳ 

ʨʘʙʦʪʳ ʩʦ ʩʢʘʟʢʘʤʠ. ï ʉʧʙ.: ʈʝʯʴ, 2008. ï 240 ʩ. 

  



ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ çʉʦʜʨʫʞʝʩʪʚʦè ˉ 21 / 2017 31 

ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

ʊʌʅʅɹʋʇʉʔ ʊ ʈʇʊʄɾɽʇɻɹʋɾʄʕʆʔʅ ʈɾʉɾʆʇʊʇʅ ɻ ɽʇʈʇʄʆʁʋɾʄʕʆʇʅ 
ʃʇɽɾ 8421+3 

 

ʇʦʩʪʥʠʢʦʚ ɸ. ʀ. 
ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʄʘʢʘʨʦʚ ʅ. ʀ. 
ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ɸʥʥʦʪʘʮʠʷ 
ʂʨʦʤʝ ʜʚʦʠʯʥʦʡ ʘʨʠʬʤʝʪʠʢʠ ʚ ʕɺʄ ʚʳʧʦʣʥʷʶʪ ʢʦʤʘʥʜʳ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʦʡ ʘʨʠʬʤʝʪʠʢʠ. ʀʭ ʩʧʝ-

ʮʠʬʠʢʘ ʩʚʷʟʘʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ 
ʠ ʘʣʛʦʨʠʪʤʘʤʠ ʠʭ ʦʙʨʘʙʦʪʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʜʝʩʷʪʠʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜ 
ʧʨʷʤʦʛʦ ʟʘʤʝʱʝʥʠʷ 8421. ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʥʦʛʦʨʘʟʨʷʜ-
ʥʳʭ ʩʫʤʤʘʪʦʨʦʚ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ 8421+3, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʠʭ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʡ ʢʦʜ 8421+3, ʩʫʤʤʘʪʦʨ, ʧʦʧʨʘʚʢʘ.  
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ʇʦʩʢʦʣʴʢʫ ʕɺʄ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʜʚʦʠʯʥʦʡ ʬʦʨʤʝ, ʪʦ ʜʣʷ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷ ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʦʠʯʥʦ-
ʜʝʩʷʪʠʯʥʳʝ ʢʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʢʘʞʜʘʷ ʜʝʩʷʪʠʯʥʘʷ 
ʮʠʬʨʘ ʠʟʦʙʨʘʞʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 4-ʨʘʟʨʷʜ-
ʥʳʤ ʜʚʦʠʯʥʳʤ ʢʦʜʦʤ (ʪʝʪʨʘʜʦʡ). ʉ ʧʦʤʦʱʴʶ ʯʝʪʳ-
ʨʸʭ ʜʚʦʠʯʥʳʭ ʨʘʟʨʷʜʦʚ ʤʦʞʥʦ ʟʘʢʦʜʠʨʦʚʘʪʴ 16 
ʮʠʬʨ, ʠ ʧʨʠ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 10 
ʢʦʤʙʠʥʘʮʠʡ ʩʯʠʪʘʶʪʩʷ ʨʘʟʨʝʰʸʥʥʳʤʠ, ʘ ʦʩʪʘʚʰʠ-
ʝʩʷ ʰʝʩʪʴ ï ʟʘʧʨʝʱʸʥʥʳʤʠ.  
ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʢʦʜ ʧʨʷ-

ʤʦʛʦ ʟʘʤʝʱʝʥʠʷ (ʢʦʜ 8421, ʢʦʜ ɼ1). ɼʣʷ ʢʦʜʘ 
8421+3 (ʢʦʜ ɼ4) ʚʩʝ ʪʝʪʨʘʜʳ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʥʘ ʪʨʠ 
ʝʜʠʥʠʮʳ ʙʦʣʴʰʝ, ʯʝʤ ʪʝʪʨʘʜʳ ʢʦʜʘ ɼ1. ʀʟ ʧʷʪʠ ʪʨʝ-
ʙʦʚʘʥʠʡ ʈʫʪʠʩʭʘʫʟʝʨʘ [1] ʜʣʷ ʥʝʛʦ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ 
ʣʠʰʴ ʪʨʝʙʦʚʘʥʠʝ ʚʝʩʦʤʦʟʥʘʯʥʦʩʪʠ ʧʦʩʢʦʣʴʢʫ ʜʣʷ 
ʥʝʛʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚʝʩʘ 
ʨʘʟʨʷʜʦʚ ʪʝʪʨʘʜʳ.  
ʂʘʢ ʜʚʦʠʯʥʳʝ, ʪʘʢ ʠ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʝ 

ʯʠʩʣʘ ʢʦʜʘ ɼ4 ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʷʤʦʤ, 
ʦʙʨʘʪʥʦʤ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʘʭ. ɸʚʪʦʨʳ ʩʦ-
ʯʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʳʧʦʣʥʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩ-
ʩʣʝʜʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʥʦʛʦʨʘʟʨʷʜʥʳʭ 
ʩʫʤʤʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ 
ɼ4 ʦʙʣʘʜʘʶʱʠʭ ʩʚʦʡʩʪʚʦʤ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʨʝʛʫ-
ʣʷʨʥʦʩʪʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʜʚʦʠʯʥʦ-ʜʝʩʷ-
ʪʠʯʥʳʭ ʯʠʩʝʣ ʦʜʠʥʘʢʦʚʦ ʚʦ ʚʩʝʭ ʪʨʸʭ ʢʦʜʘʭ, ʧʨʷ-
ʤʦʤ, ʦʙʨʘʪʥʦʤ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ, ʠ ʩʦʚʧʘʜʘʝʪ ʩ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʯʠʩʝʣ ʚ ʧʨʷʤʦʤ ʢʦʜʝ (ʇʂ). 
ɼʣʷ ʢʦʜʘ ɼ4 ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʩʘʤʦʜʦʧʦʣ-

ʥʷʝʤʦʩʪʠ ʠ ʧʦʵʪʦʤʫ ʦʙʨʘʪʥʳʡ ʢʦʜ (ʆʂ) ʦʪʨʠʮʘ-
ʪʝʣʴʥʳʭ ʯʠʩʝʣ ʧʦʣʫʯʘʶʪ ʧʨʦʩʪʳʤ ʠʥʚʝʨʪʠʨʦʚʘ-
ʥʠʝʤ ʚʩʝʭ ʨʘʟʨʷʜʦʚ ʪʝʪʨʘʜ. 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯ-

ʥʳʭ ʯʠʩʝʣ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ (ɼʂ) ʩʣʝʜʫʝʪ 
ʘʨʠʬʤʝʪʠʯʝʩʢʠ ʧʨʠʙʘʚʠʪʴ ʝʜʠʥʠʮʫ ʢ ʤʣʘʜʰʝʤʫ 
ʨʘʟʨʷʜʫ ʤʣʘʜʰʝʡ ʪʝʪʨʘʜʳ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʯʠʩʣʘ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʆʂ. ʇʦʨʷʜʦʢ ʧʝʨʝʚʦʜʘ ʦʪʨʠʮʘ-
ʪʝʣʴʥʳʭ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ ʠʟ ɼʂ ʚ ʇʂ 
ʘʥʘʣʦʛʠʯʝʥ ʧʦʨʷʜʢʫ ʧʝʨʝʚʦʜʘ ʠʟ ʇʂ ʚ ɼʂ. 
ɿʥʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʦʛʦ 

ʯʠʩʣʘ ç+è ʤʦʞʥʦ ʠʟʦʙʨʘʞʘʪʴ ʩʠʤʚʦʣʦʤ 0, ʘ ʟʥʘʢ ʦʪ-
ʨʠʮʘʪʝʣʴʥʦʛʦ ʯʠʩʣʘ çïè ʠʟʦʙʨʘʞʘʪʴ ʩʠʤʚʦʣʦʤ 1.  
ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ 

ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʭ ʢʦʜʦʚ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʝʨʝ-
ʧʦʣʥʝʥʠʝ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ. ɼʣʷ ʤʥʦʛʦʨʘʟʨʷʜʥʳʭ 
ʩʫʤʤʘʪʦʨʦʚ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ ʧʨʠʟʥʘ-
ʢʘʤʠ ʧʝʨʝʧʦʣʥʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

¶ ʥʘʣʠʯʠʝ ʝʜʠʥʠʮʳ ʧʝʨʝʥʦʩʘ ʠʟ ʩʪʘʨʰʝʛʦ 
ʨʘʟʨʷʜʘ ʩʪʘʨʰʝʡ ʪʝʪʨʘʜʳ ʮʠʬʨʦʚʦʡ ʯʘʩʪʠ 
ʩʫʤʤʘʪʦʨʘ ï ʜʣʷ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʭ ʩʫʤʤʘʪʦʨʦʚ 
ʇʂ; 

¶ ʟʥʘʢ ʨʝʟʫʣʴʪʘʪʘ ʦʪʣʠʯʥʳʡ ʦʪ ʟʥʘʢʦʚ 



32    ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ çʉʦʜʨʫʞʝʩʪʚʦè ˉ 21/ 2017 

ʩʣʘʛʘʝʤʳʭ ï ʜʣʷ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʭ ʩʫʤʤʘʪʦʨʦʚ 
ʆʂ ʠ ɼʂ. 
ɺ ʣʠʪʝʨʘʪʫʨʝ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʡ ʚʦʧʨʦʩʳ ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʤʠ ʢʦʜʘʤʠ [1, 3, 4, 5, 6] 
ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʢʦʨʨʝʢʮʠʷ ʨʝʟʫʣʴʪʘʪʘ ʩʣʦʞʝʥʠʷ 
ʜʚʫʭ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ ʚ ʢʦʜʝ ɼ4 ʧʨʦʠʟʚʦ-
ʜʠʪʩʷ ʧʨʠʙʘʚʣʝʥʠʝʤ ʢ ʨʝʟʫʣʴʪʘʪʫ ʦʧʝʨʘʮʠʠ ʦʜʥʦʡ 
ʠʟ ʜʚʫʭ ʧʦʧʨʘʚʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʙʳʣ ʣʠ ʧʝ-
ʨʝʥʦʩ ʠʟ ʪʝʪʨʘʜʳ. ɽʩʣʠ ʧʝʨʝʥʦʩ ʙʳʣ, ʪʦ ʢ ʨʝʟʫʣʴ-
ʪʘʪʫ (ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʩʫʤʤʘ) ʧʨʠʙʘʚʣʷʝʪʩʷ ʧʦ-
ʧʨʘʚʢʘ +3 (ʢʦʜ 0011). ɽʩʣʠ ʧʝʨʝʥʦʩʘ ʥʝ ʙʳʣʦ, ʪʦ 
ʧʨʠʙʘʚʣʷʝʪʩʷ ʧʦʧʨʘʚʢʘ ï3 (ʢʦʜ 1101). ʇʨʠʯʸʤ ʧʝʨʝ-
ʥʦʩ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʢʦʨʨʝʢʮʠʠ, ʙʣʦʢʠʨʫʝʪʩʷ. 
ʂʦʨʨʝʢʮʠʷ ʨʝʟʫʣʴʪʘʪʘ ʩʣʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʧʦʧʨʘʚʦʢ +3 ʠ ï3 ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʣʶʙʳʭ ʧʘʨ ʯʠʩʝʣ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʢʦʜʘʭ ɼ4. 
ʆʜʥʘʢʦ ʜʣʷ ʯʠʩʝʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʦʤ ʢʦʜʝ ɼ4, ʧʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʧʨʦ-
ʩʪʦʛʦ ʧʨʘʚʠʣʘ ʧʨʠʙʘʚʣʝʥʠʷ ʧʦʧʨʘʚʦʢ ʚ ʨʷʜʝ ʩʣʫ-
ʯʘʝʚ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ʅʘʧʨʠ-
ʤʝʨ ʧʨʠ ʩʣʦʞʝʥʠʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ ɼ4 ʯʠʩʝʣ 
ï30 ʠ +20 (ɸɼʂ ɼ4 = 1.1001 1101; ɺɼʂ ɼ4 = 0.0101 
0011), ʧʦʣʫʯʠʤ Sɼʂ ɼ4 = 1.1100 0011. ɽʩʣʠ ʧʝʨʝʚʝʩʪʠ 
ʨʝʟʫʣʴʪʘʪ ʚ ʧʨʷʤʦʡ ʢʦʜ ɼ4, ʪʦ ʦʥ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ 
ʪʘʢ: Sʇʂ ɼ4 = 1.0011 1101, ʪ. ʝ. ʚʤʝʩʪʦ ʧʨʘʚʠʣʴʥʦʛʦ 
ʨʝʟʫʣʴʪʘʪʘ ï10, ʧʦʣʫʯʝʥ ʥʝʧʨʘʚʠʣʴʥʳʡ, ʧʨʠʯʸʤ ʚ 
ʤʣʘʜʰʝʡ ʪʝʪʨʘʜʝ ʠʤʝʝʤ ʪʝʪʨʘʜʫ, ʥʝʠʩʧʦʣʴʟʫʝʤʫʶ 
ʜʣʷ ʟʘʧʠʩʠ ʯʠʩʝʣ ʚ ʢʦʜʝ ɼ4. ʇʦʵʪʦʤʫ, ʜʣʷ ʧʦʣʫʯʝ-
ʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʩʣʦʞʝʥʠʠ ʯʠʩʝʣ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ ɼ4, ʩʣʝ-
ʜʫʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʣʛʦʨʠʪʤʦʤ ʩʣʦʞʝʥʠʷ ʠ ʚʚʝ-
ʜʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʧʦʧʨʘʚʦʢ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ 

ʚ [2]. ɺ ʵʪʦʤ ʘʣʛʦʨʠʪʤʝ ʚʤʝʩʪʦ ʜʚʫʭ ʧʦʧʨʘʚʦʢ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʯʝʪʳʨʝ (+3, ï3, +2, ï4). 
ʅʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʩ ʯʝʪʳʨʴʤʷ ʧʦʧʨʘʚʢʘʤʠ 

[2] ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʫʩʣʦʚʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʦʙʦ-
ʟʥʘʯʝʥʠʝ (ʨʠʩ. 1) ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ (ʨʠʩ. 2) 
ʤʦʜʫʣʷ ʪʝʪʨʘʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ (SMT) ʜʣʷ ʚʳʧʦʣʥʝ-
ʥʠʷ ʦʧʝʨʘʮʠʠ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʩʫʤʤʠʨʦʚʘʥʠʷ ʜʚʫʭ 
ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ ɼ4 ʩ ʢʦʨ-
ʨʝʢʮʠʝʡ ʯʝʪʳʨʴʤʷ ʧʦʧʨʘʚʢʘʤʠ. 
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ʈʠʩ. 1 ï ʋʩʣʦʚʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʤʦʜʫʣʷ  

ʪʝʪʨʘʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ ʚ ɼʂ ɼ4 ʩ ʢʦʨʨʝʢʮʠʝʡ 

ʯʝʪʳʨʴʤʷ ʧʦʧʨʘʚʢʘʤʠ 

 
ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ SMT (ʨʠʩ. 2) ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʯʝʪʳʨʸʭʨʘʟʨʷʜʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʫʤʤʘʪʦʨʦʚ 
ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ (ʩʫʤʤʘʪʦʨ, ʬʦʨʤʠ-
ʨʫʶʱʠʡ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʩʫʤʤʫ ʚʢʣʶʯʘʝʪ ʵʣʝ-
ʤʝʥʪʳ D1 ï D4, ʠ ʩʫʤʤʘʪʦʨ ʧʨʠʙʘʚʣʝʥʠʷ ʧʦʧʨʘʚʢʠ, 
ʩʦʩʪʦʷʱʠʡ ʠʟ ʵʣʝʤʝʥʪʦʚ D5 ï D8) ʠ ʢʦʤʙʠʥʘʮʠʦʥ-
ʥʦʡ ʩʭʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʧʨʘʚʢʠ F. 
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ʈʠʩ. 2 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʤʦʜʫʣʷ ʪʝʪʨʘʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ ʚ ɼʂ ɼ4  

ʩ ʢʦʨʨʝʢʮʠʝʡ ʯʝʪʳʨʴʤʷ ʧʦʧʨʘʚʢʘʤʠ 

 
ʅʘ ʨʠʩ. 1 ʠ 2 ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘ-

ʯʝʥʠʷ: 
ɸ ʠ ɺ ï ʪʝʪʨʘʜʳ ʩʣʘʛʘʝʤʳʭ; 
V ï ʧʨʠʟʥʘʢ ʤʦʜʫʣʷ ʜʣʷ ʩʫʤʤʠʨʦʚʘʥʠʷ ʤʣʘʜ-

ʰʠʭ ʪʝʪʨʘʜ (V = 1 ʜʣʷ SMT ʤʣʘʜʰʠʭ ʪʝʪʨʘʜ, V = 0 
ʜʣʷ SMT ʦʩʪʘʣʴʥʳʭ ʪʝʪʨʘʜ); 

ZI ï ʧʨʠʟʥʘʢ ʪʦʛʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʧʨʝʜʰʝʩʪʚʫʶ-
ʱʠʭ SMT ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʫʤʤʳ (ʩʫʤʤʘ 

ʪʝʪʨʘʜ ʜʦ ʧʨʠʙʘʚʣʝʥʠʷ ʧʦʧʨʘʚʢʠ) ʧʦʣʫʯʝʥʘ ʢʦʤʙʠ-
ʥʘʮʠʷ ç0000è. ZI = 1 ï ʝʩʣʠ ʚʦ ʚʩʝʭ ʧʨʝʜʳʜʫʱʠʭ 
SMT ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʫʤʤʳ ʨʘʚʥʳ ç0000è; 
ʉ ï ʚʭʦʜʥʦʡ ʧʝʨʝʥʦʩ ʚ SMT; 
pSg ï ʧʨʦʪʦʪʠʧ ʟʥʘʢʘ ʨʝʟʫʣʴʪʘʪʘ (ʧʨʦʤʝʞʫʪʦʯ-

ʥʳʡ ʟʥʘʢ); 
S ï ʩʫʤʤʘ ʪʝʪʨʘʜ ʚ ɼʂ ɼ4 (ʧʦʩʣʝ ʧʨʠʙʘʚʣʝʥʠʷ 

ʧʦʧʨʘʚʢʠ); 
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ZO ï ʧʨʠʟʥʘʢ ʪʦʛʦ, ʯʪʦ ʚ ʠ ʪʝʢʫʱʝʤ SMT ʠ ʚʦ 
ʚʩʝʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ SMT ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʝʞʫ-
ʪʦʯʥʦʡ ʩʫʤʤʳ (ʩʫʤʤʘ ʪʝʪʨʘʜ ʜʦ ʧʨʠʙʘʚʣʝʥʠʷ ʧʦ-
ʧʨʘʚʢʠ) ʧʦʣʫʯʝʥʘ ʢʦʤʙʠʥʘʮʠʷ ç0000è. ZO = 1 ï ʝʩʣʠ 
ʚʦ ʚʩʝʭ ʧʨʝʜʳʜʫʱʠʭ SMT, ʚʢʣʶʯʘʷ ʪʝʢʫʱʫʶ, ʧʨʦ-
ʤʝʞʫʪʦʯʥʳʝ ʩʫʤʤʳ ʨʘʚʥʳ ç0000è; 
ʈ ï ʧʝʨʝʥʦʩ ʚ ʩʣʝʜʫʶʱʠʡ SMT; 
ai, bi ï ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʨʷʜʦʚ 

ʪʝʪʨʘʜ ʩʣʘʛʘʝʤʳʭ ɸ ʠ ɺ, ʧʨʠʯʸʤ ʘ0 ʠ b0 ï ʤʣʘʜʰʠʝ 
ʨʘʟʨʷʜʳ ʪʝʪʨʘʜ; 

sô0, sô1, sô2, sô3 ï ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʩʫʤʤʘ; 
s0, s1, s2, s3 ï ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʩʫʤʤʘ; 
F ï ʙʣʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʧʨʘʚʦʢ ʠ ʧʨʠʟʥʘʢʘ 

ʨʘʚʝʥʩʪʚʘ ç0000è ʚʩʝʭ ʧʨʝʜʳʜʫʱʠʭ ʪʝʪʨʘʜ, ʚʢʣʶ-
ʯʘʷ ʪʝʢʫʱʫʶ; 

f0, f1, f2, f3 ï ʧʦʧʨʘʚʢʘ (+3, ï3, +2, ï4) ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʘʷ ʚ ɼʂ ʠ ʧʨʠʙʘʚʣʷʝʤʘʷ ʢ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 
ʩʫʤʤʝ. 
ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʤʙʠʥʘʮʠʦʥ-

ʥʳʭ ʩʭʝʤ (ʂʉ) ʷʚʣʷʶʪʩʷ ʘʧʧʘʨʘʪʫʨʥʳʝ ʟʘʪʨʘʪʳ ʠ 
ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. ʉʣʦʞʥʦʩʪʴ ʩʭʝʤʳ ʦʮʝʥʠʚʘʝʪʩʷ ʢʦ-
ʣʠʯʝʩʪʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʩʭʝʤʫ, ʘ 
ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ï ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʜʝʨʞʢʦʡ ʩʠʛ-
ʥʘʣʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʝʛʦ ʦʪ ʚʭʦʜʘ ʩʭʝʤʳ ʢ ʚʳ-
ʭʦʜʫ. ɿʘʜʝʨʞʢʘ ʦʙʳʯʥʦ ʢʨʘʪʥʘ ʯʠʩʣʫ ʵʣʝʤʝʥʪʦʚ, ʯʝ-
ʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ ʩʠʛʥʘʣ ʦʪ ʚʭʦʜʘ ʢ ʚʳʭʦʜʫ.  
ɼʣʷ ʦʮʝʥʢʠ ʘʧʧʘʨʘʪʫʨʥʳʭ ʟʘʪʨʘʪ ʧʨʠʤʝʤ 

ʦʮʝʥʢʫ ʧʦ ʂʚʘʡʥʫ ï ʩʫʤʤʫ ʚʩʝʭ ʧʝʨʝʤʝʥʥʳʭ ʚ 
ʬʫʥʢʮʠʷʭ ʘʣʛʝʙʨʳ ʣʦʛʠʢʠ (ʌɸʃ) ʦʧʠʩʳʚʘʶʱʠʭ 
ʜʘʥʥʫʶ ʩʭʝʤʫ. ɼʣʷ ʦʮʝʥʢʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʩʭʝʤʳ, 
ʚ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʷʪ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʣʝʜʫʝʪ 
ʦʮʝʥʠʪʴ ʟʘʜʝʨʞʢʠ ʥʘ ʧʫʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘ-
ʣʦʚ ʦʪ ʚʭʦʜʦʚ ʢ ʚʳʭʦʜʘʤ ʂʉ. ʇʨʠʤʝʤ, ʯʪʦ ʣʶʙʦʡ 
ʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ, ʨʝʘʣʠʟʫʶʱʠʡ ʢʘʢʫʶ-ʣʠʙʦ 
ʬʫʥʢʮʠʶ ʙʘʟʠʩʘ ɹʫʣʷ, ʐʝʬʬʝʨʘ ʠʣʠ ʇʠʨʩʘ ʠʤʝʝʪ 
ʟʘʜʝʨʞʢʫ ʚʝʣʠʯʠʥʦʡ 1Ű.  
ʊʘʢ ʘʧʧʘʨʘʪʫʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʣʥʳʡ ʦʜʥʦʨʘʟ-

ʨʷʜʥʳʡ ʩʫʤʤʘʪʦʨ (ʵʣʝʤʝʥʪʳ D1 ï D4, D6, D7 ʥʘ 

ʨʠʩ. 2), ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʭʝʤʳ ʢʦʪʦʨʦʛʦ ʧʦʩʪʨʦ-
ʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʘʙʣʠʮʳ ʠʩʪʠʥʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʪ 
ʉɸ S = 18, ʘ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʧʦ ʚʳʭʦʜʫ ʩʫʤʤʳ ï 3Ű, 
ʧʦ ʚʳʭʦʜʫ ʧʝʨʝʥʦʩʘ ï 2Ű. ɸʧʧʘʨʘʪʫʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 
ʨʝʘʣʠʟʘʮʠʶ ʥʝʧʦʣʥʦʛʦ ʦʜʥʦʨʘʟʨʷʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ 
(ʵʣʝʤʝʥʪ D8) ʠʤʝʶʱʝʛʦ ʪʦʣʴʢʦ ʚʳʭʦʜ ʩʫʤʤʳ ï ʉɸ 
SS = 12. 
ɼʣʷ ʧʦʣʫʩʫʤʤʘʪʦʨʘ (ʵʣʝʤʝʥʪ D5 ʥʘ ʨʠʩ. 2) ʉɸ 

HS = 6, ʘ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ï ʧʦ ʚʳʭʦʜʫ ʩʫʤʤʳ ï 3Ű, 
ʧʦ ʚʳʭʦʜʫ ʧʝʨʝʥʦʩʘ ï 1Ű. 
ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʭʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʧʨʘ-

ʚʦʢ F ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʥʦʥʠʯʝʩʢʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ 
ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʩʭʝʤ. ʄʠʥʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ 
ʌɸʃ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʘʣʛʦ-
ʨʠʪʤʘ espresso [7]. ʈʘʙʦʪʘ ʩʭʝʤʳ ʦʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦ-
ʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ. 

f3 = f2 = ὠϽὴὛὫϽὖϽίϽίϽίϽί + ὴὛὫϽὤὍϽίϽίϽ

ίϽί  ὖ Ƞ 

f1 = ὠϽὤὍϽὖ  ὖϽί  ὖϽί  ὖϽί  ὖϽί

 ὖϽὴὛὫ Ƞ 

f0 = ὴὛὫὠ  ὤὍ ; 

ZO = ὠϽὴὛὫϽὖϽίϽίϽίϽί ὤὍϽίϽίϽίϽί . 
ɸʧʧʘʨʘʪʫʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʩʭʝʤʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʧʨʘʚʦʢ F ʩʦʩʪʘʚʣʷʶʪ ʉɸ F = 35, ʘ 
ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ï ʊF = 3Ű. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʘʧʧʘʨʘʪʫʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ SMT 

ʩ ʯʝʪʳʨʴʤʷ ʧʦʧʨʘʚʢʘʤʠ ʩʦʩʪʘʚʣʷʶʪ ʉɸ SMT4 = 6Ŀʉɸ S 
+ ʉɸ HS + ʉɸ SS + ʉɸ F = 161. ɺʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʫʤʤʳ TSM1 = 9Ű, ʘ ʚʨʝʤʷ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʩʫʤʤʳ ʚ SMT (ʧʨʠʙʘʚʣʝʥʠʝ 
ʧʦʧʨʘʚʢʠ) ï TSMP4 = 8Ű. ʉʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ ʈ ʤʦʜʫʣʷ 
ʪʝʪʨʘʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ SMT ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ TP4 = 8Ű. 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʪʘʢʠʭ ʪʝʪʨʘʜ-

ʥʳʭ ʤʦʜʫʣʝʡ ʩʫʤʤʘʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʧʘʨʘʣ-
ʣʝʣʴʥʳʝ ʩʫʤʤʘʪʦʨʳ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʝʨʝʥʦ-
ʩʦʤ ʧʨʦʠʟʚʦʣʴʥʦʡ ʨʘʟʨʷʜʥʦʩʪʠ (ʨʠʩ. 3). 
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ʈʠʩ. 3 ï ʇʘʨʘʣʣʝʣʴʥʳʡ ʩʫʤʤʘʪʦʨ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ ʚ ɼʂ ɼ4 

ʩ ʢʦʨʨʝʢʮʠʝʡ ʯʝʪʳʨʴʤʷ ʧʦʧʨʘʚʢʘʤʠ 
 

ɺ ʩʭʝʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝ-
ʥʠʷ: 

Ai, Bi ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʪʨʘʜʳ ʩʣʘʛʘʝʤʳʭ; 
Si ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʝʪʨʘʜʘ ʩʫʤʤʳ; 
SgA, SgB ï ʟʥʘʢʠ ʩʣʘʛʘʝʤʳʭ; 
SgS ï ʟʥʘʢ ʨʝʟʫʣʴʪʘʪʘ; 
BL ï ʩʭʝʤʘ ʚʳʧʦʣʥʷʶʱʘʷ ʙʣʦʢʠʨʦʚʢʫ ʧʝʨʝ-

ʥʦʩʘ ʠʟ ʩʪʘʨʰʝʛʦ SMT ʚ ʩʫʤʤʘʪʦʨ ʟʥʘʢʦʚʳʭ ʨʘʟʨʷ-
ʜʦʚ; 

bl ï ʧʨʠʟʥʘʢ ʙʣʦʢʠʨʦʚʢʠ ʧʝʨʝʥʦʩʘ ʠʟ ʩʪʘʨʰʝʛʦ 
SMT ʚ ʩʫʤʤʘʪʦʨ ʟʥʘʢʦʚʳʭ ʨʘʟʨʷʜʦʚ. 
ʇʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ ʚ ɼʂ ʤʘʢ-

ʩʠʤʘʣʴʥʦʝ ʧʦ ʤʦʜʫʣʶ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ ʚʳʛʣʷ-

ʜʠʪ ʢʘʢ 1.00é00 ʠ ʨʘʚʥʦ ï(2n), ʛʜʝ n ï ʯʠʩʣʦ ʟʥʘʯʘ-
ʱʠʭ ʜʚʦʠʯʥʳʭ ʨʘʟʨʷʜʦʚ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ n = 4, ʪʦ 
ʢʦʤʙʠʥʘʮʠʷ 1.0000 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʠʩʣʦ ï16 ʚ 
ɼʂ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ ʧʨʠʙʘʚʣʝʥʠʠ ʢ ʥʝʤʫ ʝʜʠ-
ʥʠʮʳ ʧʦʣʫʯʠʤ ʢʦʤʙʠʥʘʮʠʶ 1.0001 = ï15 ʚ ɼʂ.  
ɼʣʷ ɼʂ ɼ4 ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʤʙʠʥʘʮʠʷ 

1.1100 1100 é 1100 1101 ʥʝ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴ-
ʥʳʤ ʧʦ ʤʦʜʫʣʶ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʯʠʩʣʦʤ ʨʘʚʥʳʤ ï
(10n) (ʟʜʝʩʴ n ï ʯʠʩʣʦ ʪʝʪʨʘʜ, ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ), ʧʦ-
ʩʢʦʣʴʢʫ ʧʨʠʙʘʚʣʝʥʠʝ ʝʜʠʥʠʮʳ ʢ ʪʘʢʦʤʫ ʯʠʩʣʫ ʥʝ 
ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ ʨʝʟʫʣʴʪʘʪʘ ʨʘʚʥʦʛʦ ï(10nï1). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʣʦʞʝʥʠʠ ʜʚʫʭ ʯʠʩʝʣ, ʩʫʤʤʘ 
ʢʦʪʦʨʳʭ ʨʘʚʥʘ ï(10n), ʚ ʩʫʤʤʘʪʦʨʝ ɼʂ ɼ4 ʜʦʣʞʥʦ 
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ʧʦʣʫʯʘʪʴʩʷ ʧʝʨʝʧʦʣʥʝʥʠʝ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ (ʟʥʘʢ ʨʝ-
ʟʫʣʴʪʘʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥ ʟʥʘʢʘʤ ʩʣʘ-
ʛʘʝʤʳʭ). ʕʪʘ ʟʘʜʘʯʘ ʨʝʰʝʥʘ ʚʚʝʜʝʥʠʝʤ ʚ ʩʪʨʫʢʪʫʨʫ 
ʩʫʤʤʘʪʦʨʘ (ʨʠʩ. 3) ʩʭʝʤʳ ʙʣʦʢʠʨʦʚʢʠ ʧʝʨʝʥʦʩʘ (BL) 
ʚ ʟʥʘʢʦʚʳʡ ʨʘʟʨʷʜ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʫʤʤʘʪʦʨʘ 
ʟʥʘʢʦʚʳʭ ʨʘʟʨʷʜʦʚ (D7), ʬʦʨʤʠʨʫʶʱʝʛʦ ʧʨʦʪʦʪʠʧ 
ʟʥʘʢʘ ʨʝʟʫʣʴʪʘʪʘ pSg. ɺʚʝʜʝʥʠʝ ʚ ʩʭʝʤʫ ʤʥʦʛʦʨʘʟ-
ʨʷʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʫʤʤʘʪʦʨʘ 
ʟʥʘʢʦʚ (D7) ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʟʜʝ-
ʣʠʪʴ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʢʘ ʨʝʟʫʣʴʪʘʪʘ ʠ 
ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ ʩʠʛʥʘʣʘ ʙʣʦʢʠʨʦʚʢʠ ʧʝʨʝʥʦʩʘ 
ʚ ʩʫʤʤʘʪʦʨ ʟʥʘʢʦʚ (D6). 
ɼʨʫʛʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʫʤʤʘʪʦʨʘ ʚ ɼʂ ɼ4 ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʭʦʜʥʦʡ ʧʝʨʝʥʦʩ ʚ ʤʥʦʛʦʨʘʟʨʷʜ-
ʥʳʡ ʩʫʤʤʘʪʦʨ (ʚ SMT ʩʫʤʤʠʨʫʶʱʠʡ ʤʣʘʜʰʠʝ ʪʝʪ-
ʨʘʜʳ ʯʠʩʝʣ) ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ ç0è. ʉʣʝʜʦʚʘ-
ʪʝʣʴʥʦ, ʢʘʩʢʘʜʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʤʥʦʛʦʨʘʟʨʷʜʥʳʭ 
ʩʫʤʤʘʪʦʨʦʚ ʩ ʮʝʣʴʶ ʥʘʨʘʱʠʚʘʥʠʷ ʨʘʟʨʷʜʥʦʩʪʠ ʥʝ-
ʚʦʟʤʦʞʥʦ. ɼʣʷ ʥʘʨʘʱʠʚʘʥʠʷ ʨʘʟʨʷʜʥʦʩʪʠ ʩʣʝʜʫʝʪ 
ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʘʝʤʳʭ ʪʝʪ-
ʨʘʜʥʳʭ ʤʦʜʫʣʝʡ SMT. 
ɼʣʷ ʦʮʝʥʢʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ n-ʨʘʟʨʷʜʥʦʛʦ ʩʫʤ-

ʤʘʪʦʨʘ (ʨʠʩ. 3) ʨʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʧʨʦʮʝʩʩʦʚ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʸʤ ʧʦ ʢʨʠʪʠʯʝʩʢʦʤʫ 
ʧʫʪʠ. 
1. ɺʩʝ ʨʘʟʨʷʜʳ ʩʣʘʛʘʝʤʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ-

ʩʪʫʧʘʶʪ ʥʘ ʚʭʦʜʳ ʚʩʝʭ SMT(i). 
2. ɺ SMT(0) ʟʘ 8Ű ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʛʥʘʣ ʧʝʨʝʥʦʩʘ 

ʈ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘ (nï1)Ŀ8Ű, ʨʘʩ-
ʧʨʦʩʪʨʘʥʷʝʪʩʷ ʯʝʨʝʟ ʦʩʪʘʣʴʥʳʝ SMT ʠ ʧʦʩʪʫʧʘʝʪ ʥʘ 
ʚʭʦʜ ʉ ʩʫʤʤʘʪʦʨʘ ʧʨʦʪʦʪʠʧʘ ʟʥʘʢʘ (ʵʣʝʤʝʥʪ D7). 
3. ʇʨʦʪʦʪʠʧ ʟʥʘʢʘ pSg, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʟʘ TpSg 

= 3Ű, ʧʦ ʮʝʧʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦʜʘʸʪʩʷ ʥʘ ʚʩʝ SMT. 
4. ɺ SMT(0) ʟʘ 3Ű ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʧʨʘʚʢʘ ʠ ʩʠʛ-

ʥʘʣ ZO, ʢʦʪʦʨʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘ (nï1)Ŀ3Ű, ʨʘʩ-
ʧʨʦʩʪʨʘʥʷʝʪʩʷ ʯʝʨʝʟ ʦʩʪʘʣʴʥʳʝ SMT ʠ ʧʦʩʪʫʧʘʝʪ ʥʘ 
ʩʭʝʤʫ ʙʣʦʢʠʨʦʚʢʠ ʧʝʨʝʥʦʩʘ (BL). ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ 
ʩʠʛʥʘʣʦʤ ZO ʚ ʢʘʞʜʦʤ SMT(i) ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ-
ʧʨʘʚʢʘ. 

5. ʇʨʠʙʘʚʣʝʥʠʝ ʧʦʧʨʘʚʢʠ ʚ ʩʪʘʨʰʝʤ ʪʝʪʨʘʜʥʦʤ 
ʩʫʤʤʘʪʦʨʝ SMT(nï1) ʟʘ ʚʨʝʤʷ TSMP4 = 8Ű. 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ ʩʭʝʤʳ ʙʣʦʢʠ-

ʨʦʚʢʠ ʧʝʨʝʥʦʩʘ ʟʘ ʚʨʝʤʷ TBL4 = 2Ű ʠ ʩʫʤʤʘʪʦʨʘ ʟʥʘ-
ʢʦʚʳʭ ʨʘʟʨʷʜʦʚ (ʵʣʝʤʝʥʪ D6) ʟʘ TSgS = 3Ű ʧʨʦʠʩʭʦ-
ʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʠʙʘʚʣʝʥʠʝʤ ʧʦʧʨʘʚʢʠ ʚ ʩʪʘʨ-
ʰʝʤ ʪʝʪʨʘʜʥʦʤ ʩʫʤʤʘʪʦʨʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ n-ʨʘʟʨʷʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ, ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʦʛʦ ʥʘ ʨʠʩ. 3 ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 
ʩʦʦʪʥʦʰʝʥʠʶ 

TSM4 = nĿTP4 + TpSg + nĿTF + TSMP4 . 
ʉʦʦʪʥʦʰʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʘʧʧʘʨʘʪʫʨʥʳʭ ʟʘʪʨʘʪ 

ʥʘ ʨʝʘʣʠʟʘʮʠʶ n-ʨʘʟʨʷʜʥʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʫʤʤʘ-
ʪʦʨʘ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʧʝʨʝʥʦʩʘʤʠ ʚ ɼʂ ɼ4 ʠ 
ʧʨʠʙʘʚʣʝʥʠʝʤ ʯʝʪʳʨʸʭ ʧʦʧʨʘʚʦʢ ʤʦʞʥʦ ʧʨʝʜʩʪʘ-
ʚʠʪʴ ʢʘʢ: 
ʉ ɸ SM4 = nĿʉɸ SMT4 + ʉBL4 + 2Ŀʉɸ SS . 
ʆʜʥʘʢʦ ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʨʦʮʝʩʩʦʚ, ʧʨʦ-

ʠʩʭʦʜʷʱʠʭ ʚ ʩʫʤʤʘʪʦʨʝ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʤʦʞʥʦ 
ʦʙʦʡʪʠʩʴ ʜʚʫʤʷ ʧʦʧʨʘʚʢʘʤʠ +3 ʠ ï3 ʠʟʤʝʥʠʚ ʘʣʛʦ-
ʨʠʪʤ ʠʭ ʧʨʠʙʘʚʣʝʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʟʘ-
ʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʟʥʘʢ ʨʝʟʫʣʴʪʘʪʘ ʦʪʨʠʮʘ-
ʪʝʣʴʥʳʡ ʠ ʧʨʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʤʣʘʜʰʠʭ ʪʝʪʨʘʜ ʩʣʘ-
ʛʘʝʤʳʭ ʧʦʣʫʯʠʣʘʩʴ ʢʦʤʙʠʥʘʮʠʷ ç0000è, ʪʦ ʢ 
ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʫʤʤʝ ʚ ʤʣʘʜʰʝʡ ʪʝʪʨʘʜʝ ʩʣʝʜʫʝʪ 
ʙʣʦʢʠʨʦʚʘʪʴ ʜʝʩʷʪʠʯʥʳʡ ʧʝʨʝʥʦʩ ʠʟ ʤʣʘʜʰʝʡ ʪʝʪ-
ʨʘʜʳ ʚ ʩʣʝʜʫʶʱʫʶ ʠ ʧʨʠʙʘʚʠʪʴ ʧʦʧʨʘʚʢʫ ʥʝ +3, ʘ ï
3. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʦʧʨʘʚʢʘ ʧʨʠʙʘʚʣʷ-
ʝʪʩʷ ʦʙʳʯʥʳʤ ʧʦʨʷʜʢʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʝʥʦʩʘ 
ʠʟ ʜʘʥʥʦʡ ʪʝʪʨʘʜʳ. 
ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʫʩʣʦʚʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ (ʨʠʩ. 4) ʠ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ (ʨʠʩ. 5) ʤʦʜʫʣʷ ʪʝʪʨʘʜʥʦʛʦ ʩʫʤ-
ʤʘʪʦʨʘ (SMT) ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʘʨʠʬʤʝʪʠ-
ʯʝʩʢʦʛʦ ʩʫʤʤʠʨʦʚʘʥʠʷ ʜʚʫʭ ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ ʚ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ ɼ4 ʩ ʢʦʨʨʝʢʮʠʝʡ ʜʚʫʤʷ 
ʧʦʧʨʘʚʢʘʤʠ. 
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ʩ ʢʦʨʨʝʢʮʠʝʡ ʜʚʫʤʷ ʧʦʧʨʘʚʢʘʤʠ 
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ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ SMT (ʨʠʩ. 5) ʩʦʩʪʦʠʪ ʠʟ 
ʜʚʫʭ ʯʝʪʳʨʸʭʨʘʟʨʷʜʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʫʤʤʘʪʦʨʦʚ 
ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ (ʩʫʤʤʘʪʦʨ, ʬʦʨʤʠ-
ʨʫʶʱʠʡ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʩʫʤʤʫ, ʚʢʣʶʯʘʝʪ ʵʣʝ-
ʤʝʥʪʳ D1 ï D4 ʠ ʩʫʤʤʘʪʦʨ ʧʨʠʙʘʚʣʝʥʠʷ ʧʦʧʨʘʚʢʠ, 
ʩʦʩʪʦʷʱʠʡ ʠʟ ʵʣʝʤʝʥʪʦʚ D9 ï D12), ʩʭʝʤʳ ʬʦʨʤʠ-
ʨʦʚʘʥʠʷ ʧʝʨʝʥʦʩʘ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʜʥʦʨʘʟʨʷʜ-
ʥʳʡ ʩʫʤʤʘʪʦʨ ʟʥʘʢʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʪʦʪʠʧʘ 
ʟʥʘʢʦʚʦʛʦ ʨʘʟʨʷʜʘ ʨʝʟʫʣʴʪʘʪʘ, ʢʦʪʦʨʳʡ ʧʦʩʪʨʦʝʥ ʥʘ 
ʦʩʥʦʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʦʜʥʦʨʘʟʨʷʜ-
ʥʳʭ ʩʫʤʤʘʪʦʨʦʚ ʠʤʝʶʱʠʭ ʪʦʣʴʢʦ ʦʜʠʥ ʚʳʭʦʜ P 
(ʵʣʝʤʝʥʪʳ D5 ï D8) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʬʦʨʤʠʨʫʶʱʠʭ ʧʦʧʨʘʚʢʫ (D13) ʠ ʧʨʠʟʥʘʢ ʨʘʚʝʥʩʪʚʘ 
ç0000è ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʫʤʤʳ (D14). 
ʇʦʤʠʤʦ ʫʞʝ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʦʙʦʟʥʘʯʝʥʠʡ ʥʘ 

ʨʠʩ. 4 ʠ 5 ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 
ʉd ï ʚʭʦʜʥʦʡ ʧʝʨʝʥʦʩ ʚ SMT ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʪʦʪʠʧʘ ʟʥʘʢʘ ʨʝʟʫʣʴʪʘʪʘ ʫʯʘʩʪ-
ʚʫʶʱʝʛʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʛʥʘʣʘ ʙʣʦʢʠʨʦʚʢʠ ʧʝ-
ʨʝʥʦʩʘ ʠʟ ʤʦʜʫʣʷ, ʩʫʤʤʠʨʫʶʱʝʛʦ ʤʣʘʜʰʠʝ ʪʝʪ-
ʨʘʜʳ ʩʣʘʛʘʝʤʳʭ; 
ʈIn ï ʚʭʦʜ, ʥʘ ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʧʦʜʘʚʘʪʴʩʷ ʩʠʛ-

ʥʘʣ ʧʝʨʝʥʦʩʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʚ ʪʝʢʫʱʝʤ SMT. ʅʘ 
ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʝʨʝʥʦʩʘ ʚ ʤʦʜʫʣʝ ʥʘ ʠʥ-
ʚʝʨʪʦʨʝ D13 ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʧʨʘʚʢʘ; 

Z ï ʧʨʠʟʥʘʢ ʪʦʛʦ, ʯʪʦ ʚ ʠ ʪʝʢʫʱʝʤ SMT ʚ ʢʘʯʝ-
ʩʪʚʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʫʤʤʳ (ʩʫʤʤʘ ʪʝʪʨʘʜ ʜʦ ʧʨʠ-
ʙʘʚʣʝʥʠʷ ʧʦʧʨʘʚʢʠ) ʧʦʣʫʯʝʥʘ ʢʦʤʙʠʥʘʮʠʷ ç0000è; 

ʈ ï ʦʩʥʦʚʥʦʡ ʧʝʨʝʥʦʩ ʚ ʩʣʝʜʫʶʱʠʡ SMT; 
ʈd ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʚ ʩʣʝʜʫʶʱʠʡ 

SMT, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʪʦ-
ʪʠʧʘ ʟʥʘʢʘ pSg ʠ ʩʠʛʥʘʣʘ ʙʣʦʢʠʨʦʚʢʠ ʧʝʨʝʥʦʩʘ ʠʟ 
ʤʣʘʜʰʝʛʦ SMT. 
ɸʧʧʘʨʘʪʫʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʥʝʧʦʣ-

ʥʦʛʦ ʦʜʥʦʨʘʟʨʷʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ (D5 ï D8) ʠʤʝʶ-
ʱʝʛʦ ʪʦʣʴʢʦ ʚʳʭʦʜ ʧʝʨʝʥʦʩʘ ʩʦʩʪʘʚʣʷʶʪ ʉɸ SP = 6, ʘ 
ʝʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ TSP = 2Ű. ʉʣʦʞʥʦʩʪʴ ʩʭʝʤʳ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ ʧʨʠʟʥʘʢʘ ʥʘʣʠʯʠʷ ʢʦʤʙʠʥʘʮʠʠ ç0000è 
ʩʦʩʪʘʚʣʷʶʪ ʉA Z = 4, ʘ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ TZ = 1Ű. 
ɸʧʧʘʨʘʪʫʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ SMT ʩ ʜʚʫʤʷ ʧʦʧʨʘʚ-

ʢʘʤʠ ʩʦʩʪʘʚʣʷʶʪ  
ʉɸ SMT2 = 6Ŀʉɸ S+ 4Ŀʉɸ SP + ʉɸ SS + ʉA Z + ʉɸ HS + 1 

= 155. 
ɺʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʫʤʤʳ 

(sô0, sô1, sô2, sô3) ʩʦʩʪʘʚʣʷʝʪ TSMP2 = 9Ű, ʘ ʚʨʝʤʷ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʩʫʤʤʳ ʚ SMT (ʧʨʠʙʘʚʣʝ-
ʥʠʝ ʧʦʧʨʘʚʢʠ) ï TSMP2 = 7Ű. ʉʠʛʥʘʣʳ ʥʘ ʚʳʭʦʜʘʭ ʈ ʠ 
Pd ʤʦʜʫʣʷ ʪʝʪʨʘʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ SMT ʬʦʨʤʠʨʫʝʪʩʷ 
ʟʘ TP2 = 8Ű. 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʪʘʢʠʭ ʪʝʪʨʘʜ-

ʥʳʭ ʤʦʜʫʣʝʡ ʩʫʤʤʘʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʧʘʨʘʣ-
ʣʝʣʴʥʳʝ ʩʫʤʤʘʪʦʨʳ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʝʨʝʥʦ-
ʩʦʤ ʠ ʢʦʨʨʝʢʮʠʝʡ ʜʚʫʤʷ ʧʦʧʨʘʚʢʘʤʠ ʧʨʦʠʟʚʦʣʴʥʦʡ 
ʨʘʟʨʷʜʥʦʩʪʠ (ʨʠʩ. 6). 

 

C

Cd

A

B

S

P

Pd

PIn

SMT

4

4

"0"

(0)

1

&

&

BL

S0

C

Cd

A

B

P

Pd

PIn

SMT

(1)

4

4

4

C

Cd

A

B

P

Pd

PIn

SMT

(n-1)

4

4

Sn-1

C

A

B

SSM

C

A

B

SSM

pSg

SgSSgBSgA

SgBSgApSg

A0 B0 A1 B1 An-1 Bn-1

blD1 D2 D3 D4

D5

D6

D7
D8

4
S

S1

S
4

Z Z Z
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ʩ ʢʦʨʨʝʢʮʠʝʡ ʜʚʫʤʷ ʧʦʧʨʘʚʢʘʤʠ 

 
ɺ ʩʭʝʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝ-

ʥʠʷ: 
BL ï ʩʭʝʤʘ ʚʳʧʦʣʥʷʶʱʘʷ ʙʣʦʢʠʨʦʚʢʫ ʧʝʨʝ-

ʥʦʩʘ ʠʟ ʤʣʘʜʰʝʛʦ SMT; 
bl ï ʧʨʠʟʥʘʢ ʙʣʦʢʠʨʦʚʢʠ ʧʝʨʝʥʦʩʘ ʠʟ ʤʣʘʜʰʝʛʦ 

SMT ʚ ʩʣʝʜʫʶʱʠʡ. 
ʎʝʧʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ (D5 ï D8 ʥʘ 

ʨʠʩ. 5) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʫʤʤʘʪʦʨ ʟʥʘʢʦʚ (D5 ʥʘ 
ʨʠʩ. 6) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʘ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʢʘ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠ 
ʧʨʦʮʝʩʩʘ ʚʳʯʠʩʣʝʥʠʷ ʩʠʛʥʘʣʘ ʙʣʦʢʠʨʦʚʢʠ ʧʝʨʝʥʦʩʘ 
ʠʟ SMT(0).  
ɼʣʷ ʦʮʝʥʢʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ n-ʨʘʟʨʷʜʥʦʛʦ ʩʫʤ-

ʤʘʪʦʨʘ (ʨʠʩ. 6) ʨʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʧʨʦʮʝʩʩʦʚ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʸʤ ʧʦ ʢʨʠʪʠʯʝʩʢʦʤʫ 
ʧʫʪʠ. 
1. ɺʩʝ ʨʘʟʨʷʜʳ ʩʣʘʛʘʝʤʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ-

ʩʪʫʧʘʶʪ ʥʘ ʚʭʦʜʳ ʚʩʝʭ SMT(i). 
2. ɺ SMT(0) ʟʘ 8Ű ʥʘ ʚʳʭʦʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʝʨʝʥʦʩʘ Pd ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʛʥʘʣ ʧʝʨʝʥʦʩʘ, ʢʦʪʦ-
ʨʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘ (nï1)Ŀ8Ű, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 
ʯʝʨʝʟ ʦʩʪʘʣʴʥʳʝ SMT ʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜ ʉ ʩʫʤʤʘ-
ʪʦʨʘ ʧʨʦʪʦʪʠʧʘ ʟʥʘʢʘ (D5). 

3. ʇʨʦʪʦʪʠʧ ʟʥʘʢʘ pSg, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʟʘ TpSg 
= 3Ű, ʧʦ ʮʝʧʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦʜʘʸʪʩʷ ʥʘ ʩʭʝʤʫ ʙʣʦ-
ʢʠʨʦʚʢʠ ʧʝʨʝʥʦʩʘ BL. 
4. ɺ ʩʭʝʤʝ ʙʣʦʢʠʨʦʚʢʠ BL ʟʘ ʚʨʝʤʷ TBL2 = 2Ű, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ ʙʣʦʢʠʨʦʚʢʠ bl, 
ʚʳʯʠʩʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʦʩʥʦʚʥʦʛʦ ʧʝʨʝʥʦʩʘ 
P ʧʦʜʘʶʱʝʛʦʩʷ ʥʘ ʩʭʦʜ ʉ ʩʣʝʜʫʶʱʝʛʦ ʤʦʜʫʣʷ. 
ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜ PIn 
SMT(0) ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʫʞʥʦʡ ʧʦʧʨʘʚʢʠ. 
5. ʉʠʛʥʘʣ ʧʝʨʝʥʦʩʘ, ʧʨʠʰʝʜʰʠʡ ʥʘ ʚʭʦʜ ʉ 

SMT(1) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘ (nï1)Ŀ8Ű, ʨʘʩʧʨʦʩʪʨʘʥʷ-
ʝʪʩʷ ʯʝʨʝʟ ʦʩʪʘʣʴʥʳʝ SMT ʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜ PIn 
SMT(nï1) ʠ ʥʘ ʚʭʦʜ ʉ ʩʫʤʤʘʪʦʨʘ ʟʥʘʢʦʚʳʭ ʨʘʟʨʷʜʦʚ 
D4. 
5. ʇʨʠʙʘʚʣʝʥʠʝ ʧʦʧʨʘʚʢʠ ʚ ʩʪʘʨʰʝʤ ʪʝʪʨʘʜʥʦʤ 

ʩʫʤʤʘʪʦʨʝ SMT(nï1) ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ ʚʨʝʤʷ TSMP2 = 
7Ű. ɺʳʯʠʩʣʝʥʠʝ ʟʥʘʢʘ ʨʝʟʫʣʴʪʘʪʘ SgS ʥʘ ʩʫʤʤʘʪʦʨʝ 
ʟʥʘʢʦʚ D4 ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ 3Ű ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʠ-
ʙʘʚʣʝʥʠʝʤ ʧʦʧʨʘʚʢʠ ʚ ʩʪʘʨʰʝʤ ʤʦʜʫʣʝ SMT(nï1). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ n-ʨʘʟʨʷʜʥʦʛʦ 

ʩʫʤʤʘʪʦʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩ. 6 ʤʦʞʥʦ ʦʮʝ-
ʥʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʩʦʦʪʥʦʰʝʥʠʶ 

TSM2 = (2nï1)ĿTP2 + TpSg + TBL2 + TSMP2 . 
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ɸʧʧʘʨʘʪʫʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ n-
ʨʘʟʨʷʜʥʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʫʤʤʘʪʦʨʘ ʩ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʳʤʠ ʧʝʨʝʥʦʩʘʤʠ ʚ ɼʂ ɼ4 ʠ ʢʦʨʨʝʢʮʠʝʡ ʜʚʫʤʷ 
ʧʦʧʨʘʚʢʘʤʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ  
ʉ ɸ SM2 = nĿʉɸ SMT2 + ʉBL2 + 2Ŀʉɸ SS . 
ʂʦʨʨʝʢʪʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʥʦʛʦʨʘʟʨʷʜʥʦʛʦ 

ʩʫʤʤʘʪʦʨʘ ʢʘʢ ʩ ʯʝʪʳʨʴʤʷ ʧʦʧʨʘʚʢʘʤʠ, ʪʘʢ ʠ ʩ 
ʜʚʫʤʷ ʧʦʧʨʘʚʢʘʤʠ ʠ ʙʣʦʢʠʨʦʚʢʦʡ ʧʝʨʝʥʦʩʘ ʠʟ 
ʤʣʘʜʰʝʛʦ ʤʦʜʫʣʷ, ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ 

ʘʚʪʦʨʘʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʤʦʜʝʣʷʤʠ ʯʝʪʳʨʸʭʨʘʟʨʷʜ-
ʥʳʭ ʩʫʤʤʘʪʦʨʦʚ, ʥʘ ʚʭʦʜʳ ʢʦʪʦʨʳʭ ʧʦʜʘʚʘʣʠʩʴ ʚʩʝ 
ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʧʘʨ ʯʠʩʝʣ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ï
9999 ʜʦ +9999. 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʩʦʦʪʥʦ-

ʰʝʥʠʷʤ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1, ʚ ʢʦʪʦʨʦʡ ʦʪʨʘʞʝʥʘ ʟʘ-
ʚʠʩʠʤʦʩʪʴ ʘʧʧʘʨʘʪʫʨʥʳʭ ʟʘʪʨʘʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 
ʤʥʦʛʦʨʘʟʨʷʜʥʳʭ ʩʫʤʤʘʪʦʨʦʚ ʠ ʠʭ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ 
ʦʪ ʨʘʟʨʷʜʥʦʩʪʠ ʩʣʘʛʘʝʤʳʭ n. 

 
ʊʘʙʣʠʮʘ 1 ï ɸʧʧʘʨʘʪʫʨʥʳʝ ʟʘʪʨʘʪʳ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʫʤʤʘʪʦʨʦʚ 

n 
4 ʧʦʧʨʘʚʢʠ 2 ʧʦʧʨʘʚʢʠ 

C ɸ SM4 TSM4 (Ű) C ɸ SM2 TSM2 (Ű) 

2 351 33 341 36 

3 512 44 496 52 

4 673 55 651 68 

5 834 66 806 84 

6 995 77 961 100 

7 1156 88 1116 116 

8 1317 99 1271 132 

9 1478 110 1426 148 

10 1639 121 1581 164 

 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʩʫʤʤʘʪʦʨ ʩ ʯʝʪʳʨʴʤʷ ʧʦʧʨʘʚʢʘʤʠ ʠʤʝʝʪ ʙʳʩʪ-
ʨʦʜʝʡʩʪʚʠʝ ʚʳʰʝ, ʯʝʤ ʩʫʤʤʘʪʦʨ ʩ ʜʚʫʤʷ ʧʦʧʨʘʚ-
ʢʘʤʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʚ ʩʫʤ-
ʤʘʪʦʨʝ ʩ ʯʝʪʳʨʴʤʷ ʧʦʧʨʘʚʢʘʤʠ ʧʦʩʣʝ ʚʳʯʠʩʣʝʥʠʷ 
ʧʨʦʪʦʪʠʧʘ ʟʥʘʢʘ ʨʝʟʫʣʴʪʘʪʘ ʩʠʛʥʘʣ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʚʩʝ SMT ʬʦʨʤʠʨʫʷ ʩʠʛʥʘʣ 
ZO, ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ʩʭʝʤʫ ʙʣʦʢʠʨʦʚʢʠ ʧʝʨʝʥʦʩʘ ʚ 
ʦʩʥʦʚʥʦʡ ʩʫʤʤʘʪʦʨ ʟʥʘʢʦʚ, ʧʨʠʯʸʤ ʚʨʝʤʷ, ʟʘ ʢʦʪʦ-
ʨʦʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʛʥʘʣ ZO ʚ ʢʘʞʜʦʡ ʪʝʪʨʘʜʝ, ʩʦ-
ʩʪʘʚʣʷʝʪ 3Ű. ɺ ʩʫʤʤʘʪʦʨʝ ʩ ʜʚʫʤʷ ʧʦʧʨʘʚʢʘʤʠ ʧʨʦ-
ʪʦʪʠʧ ʟʥʘʢʘ ʨʝʟʫʣʴʪʘʪʘ ʯʝʨʝʟ ʩʭʝʤʫ ʙʣʦʢʠʨʦʚʢʠ ʧʝ-
ʨʝʥʦʩʘ ʠʟ SMT(0) ʚʣʠʷʝʪ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʩʫʤʤʫ 
ʚ SMT(1) ʠ ʜʘʣʝʝ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ 
ʯʝʨʝʟ ʚʩʝ SMT, ʧʨʠʯʸʤ ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʩʢʦʨʨʝʢ-
ʪʠʨʦʚʘʥʥʳʡ ʧʝʨʝʥʦʩ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʘʞʜʫʶ ʠʟ 
SMT(i) ʩʦʩʪʘʚʣʷʝʪ 8Ű. 
ɽʩʣʠ ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʝ ʧʦ ʤʫʣʴʪʠʧʣʠʢʘ-

ʪʠʚʥʦʤʫ ʢʨʠʪʝʨʠʶ C ɸ SMĿ TSM, ʪʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 
ʚʳʛʣʷʜʠʪ ʩʫʤʤʘʪʦʨ ʩ ʯʝʪʳʨʴʤʷ ʧʦʧʨʘʚʢʘʤʠ. 
ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʧʘʨʘʣʣʝʣʴ-

ʥʳʭ ʤʥʦʛʦʨʘʟʨʷʜʥʳʭ ʩʫʤʤʘʪʦʨʦʚ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʳʤ ʧʝʨʝʥʦʩʦʤ ʚ ɼʂ ɼ4 ʩʣʝʜʫʝʪ ʫʩʢʦʨʠʪʴ ʢʘʢ ʧʨʦ-
ʮʝʩʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʝʥʦʩʦʚ ʢʘʢ ʧʨʠ ʬʦʨʤʠʨʦ-
ʚʘʥʠʠ ʧʨʦʪʦʪʠʧʘ ʟʥʘʢʘ ʨʝʟʫʣʴʪʘʪʘ, ʪʘʢ ʠ ʧʨʦʮʝʩʩ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ZO (ʜʣʷ ʩʫʤʤʘʪʦʨʘ ʩ ʯʝ-
ʪʳʨʴʤʷ ʧʦʧʨʘʚʢʘʤʠ) ʠ ʧʨʦʮʝʩʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ʦʩʥʦʚʥʦʛʦ ʧʝʨʝʥʦʩʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʤʝʞʫ-
ʪʦʯʥʳʭ ʩʫʤʤ (ʜʣʷ ʩʫʤʤʘʪʦʨʘ ʩ ʜʚʫʤʷ ʧʦʧʨʘʚʢʘʤʠ ʠ 

ʙʣʦʢʠʨʦʚʢʦʡ ʧʝʨʝʥʦʩʘ ʠʟ ʤʣʘʜʰʝʛʦ ʪʝʪʨʘʜʥʦʛʦ ʤʦ-
ʜʫʣʷ). 
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ɼʦʚʛʦʧʦʣʘʷ ɽ.ɸ. 
ɸʩʧʠʨʘʥʪ,  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè 

ʄʘʩʣʝʥʥʠʢʦʚ ɺ.ɺ. 
ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè 
ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʩʪʦʡ ʤʝʪʦʜ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʙʨʦʪʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦ-ʩʦ-

ʧʨʷʞʝʥʥʳʭ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʡ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʈʘʫʩʘ-ɻʫʨʚʠʮʘ. ʀʩ-
ʧʦʣʴʟʦʚʘʥʳ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʬʦʨ-
ʤʫʣ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʥʘʡʪʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʘʥʘʣʠʟʝ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤ ʘʚʪʦ-
ʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʠ ʠʤʧʫʣʴʩʥʳʭ ʫʩʠʣʠʪʝʣʝʡ, ʘʢʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ, 
ʤʝʭʘʥʠʯʝʩʢʠʭ ʨʝʟʦʥʘʥʩʥʳʭ ʩʠʩʪʝʤ ʠ ʪ.ʧ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʘʚʥʝʥʠʝ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ, ʜʦʙʨʦʪʥʦʩʪʴ, ʨʝʰʝ-

ʥʠʝ ʛʣʘʜʢʠʭ ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ, ʧʨʠʙʣʠʞʝʥʥʳʝ ʬʦʨʤʫʣʳ, ʢʦʤʧʣʝʢʩʥʦ-ʩʦʧʨʷʞʝʥʥʳʝ ʢʦʨʥʠ 
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Abstract 
There is a simple method for the approximate determination of Q-factor of complex conjugate roots for the 

fourth order equations, which satisfied the Routh-Hurwitz conditions, in this paper. Also there is the approach to 
reduce the error produced by the considered formulas by using the stability conditions. The obtained results could 
be widely adopted in the analysis and optimization of automatic control systems, wideband and pulse amplifiers, 
active filters, mechanical resonance systems, etc. 
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ʇʨʠ ʘʥʘʣʠʟʝ ʤʥʦʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʦʣʫ-

ʯʘʶʪʩʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʚʳʩʦʢʠʭ ʧʦʨʷʜ-
ʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ. ʀʟʚʝʩʪʥʳʝ 
ʪʦʯʥʳʝ ʬʦʨʤʫʣʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʡ 
ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ, ʧʦʣʫʯʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʬʦʨʤʫʣ ʂʘʨʜʘʥʦ ʜʣʷ ʨʝʰʝ-
ʥʠʷ ʢʫʙʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʦʢʘʟʳʚʘʶʪʩʷ ʝʱʝ ʙʦʣʝʝ 
ʩʣʦʞʥʳʤʠ [1], ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩ ʠʭ ʧʦʤʦʱʴʶ ʦʧ-
ʪʠʤʠʟʠʨʦʚʘʪʴ ʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʠ-
ʩʪʝʤʳ. 
ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʦʧʠʩʳʚʘʝʤʳʭ ʫʨʘʚʥʝʥʠʷʤʠ ʯʝʪʚʝʨʪʦʛʦ ʧʦ-
ʨʷʜʢʘ, ʠʥʪʝʨʝʩʫʝʪ ʜʦʙʨʦʪʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦ-ʩʦʧʨʷ-
ʞʝʥʥʳʭ ʢʦʨʥʝʡ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʜʦʙʨʦʪʥʦʩʪʴ ʚʦ 
ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩʠ-
ʩʪʝʤ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʘʚʪʦ-
ʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘʣʠʯʠʝ ʢʦʤʧʣʝʢʩʥʦ-ʩʦ-
ʧʨʷʞʝʥʥʳʭ ʢʦʨʥʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ 
(ʧʦʣʶʩʦʚ ʩʠʩʪʝʤʳ) ʩ ʜʦʙʨʦʪʥʦʩʪʴʶ ʙʦʣʝʝ 0,5 ʧʨʠ-
ʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʢʦʣʝʙʘʪʝʣʴʥʦʩʪʠ ʧʨʠ ʚʦʟʥʠʢʥʦ-
ʚʝʥʠʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ [2, 3]. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ 
ʘʢʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ ʜʦʙʨʦʪʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦ-
ʣʶʩʦʚ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʯʘʩʪʦʪʥʳʡ 
ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥʳ [4, 5]. 
ɺ [6] ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʢʦʨʥʝʡ ʢʫʙʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠ ʢʦʤʧʣʝʢʩʥʦ-ʩʦʧʨʷ-
ʞʝʥʥʳʤʠ ʢʦʨʥʷʤʠ, ʜʦʙʨʦʪʥʦʩʪʠ ʢʦʪʦʨʳʭ ʚʳʨʘʞʘ-
ʶʪʩʷ ʧʨʦʩʪʳʤʠ ʧʨʠʙʣʠʞʝʥʥʳʤʠ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ 
ʪʦʯʥʳʤʠ ʬʦʨʤʫʣʘʤʠ. 
ʇʦʢʘʞʝʤ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʠʚʝʜʝʥʥʳʝ ʚ [6] ʬʦʨʤʫʣʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ 
ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʜʦʙʨʦʪʥʦʩʪʝʡ ʢʦʤʧʣʝʢʩʥʦ-ʩʦʧʨʷ-
ʞʝʥʥʳʭ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʡ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ. 
ʃʶʙʦʝ ʫʨʘʚʥʝʥʠʝ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

 
4 3 2 0.x ax bx cx d+ + + + =  (1) 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘ-
ʣʠʟʘ ʩʨʘʟʫ ʚʚʝʜʝʤ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ, ʩʨʘʚʥʝʥʠʝ ʢʦʪʦ-
ʨʳʭ ʩ ʝʜʠʥʠʮʝʡ ʫʢʘʞʝʪ ʥʘ ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʢ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʙʣʠʞʝʥʥʫʶ ʬʦʨʤʫʣʫ ʦʮʝʥʢʠ ʜʦʙ-
ʨʦʪʥʦʩʪʠ:  
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ʇʫʩʪʴ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʜʚʘ ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʨʥʷ ʩ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʦʡ 
0 1w=  ʠ ʜʦʙʨʦʪʥʦʩʪʴʶ 

0q . ʇʨʠ ʵʪʦʤ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʝʪ ʪʘʢʠʤʠ ʢʦʨʥʷʤʠ, ʠʤʝʝʪ ʚʠʜ [7]: 

 
2

0

1
1 0.x x

q
+ + =  (5) 

ɼʚʘ ʜʨʫʛʠʭ ʢʦʨʥʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʦʥʠ ʠʣʠ ʢʦʤʧʣʝʢʩʥʦ-ʩʦʧʨʷʞʝʥʥʳʝ, ʤʦʞʥʦ 
ʧʦʣʫʯʠʪʴ ʠʟ ʜʨʫʛʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ [7, 8]: 
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ʛʜʝ 
1w ï ʯʘʩʪʦʪʘ ʢʦʨʥʝʡ, ʘ 

1q  ï ʠʭ ʜʦʙʨʦʪʥʦʩʪʴ. ɽʩʣʠ ʢʦʨʥʠ ʢʦʤʧʣʝʢʩʥʦ-ʩʦʧʨʷʞʝʥʥʳʝ, ʪʦ 
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ʇʝʨʝʤʥʦʞʠʚ ʣʝʚʳʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʡ (5) ʠ (6) ʠ ʧʨʠʨʘʚʥʷʚ ʢ ʥʫʣʶ ʧʨʘʚʫʶ ʯʘʩʪʴ, ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ 
ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ: 
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ʋʤʥʦʞʠʚ ʢʘʞʜʳʡ ʯʣʝʥ ʫʨʘʚʥʝʥʠʷ (7) ʥʘ 
0 1q q : 

( ) ( ) ( )4 3 2 2 2

0 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 0 1 0.q q x q q x q q q q x q q x q qw w w w w w+ + + + + + + + =  (8) 

ɺʳʯʠʩʣʠʤ ʧʘʨʘʤʝʪʨ ʍ ʜʣʷ ʫʨʘʚʥʝʥʠʷ (8):
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ʇʦʣʦʞʠʤ ʪʝʧʝʨʴ, ʯʪʦ 1X>>, ʪʦʛʜʘ 
2 2 2 2 2 2

1 1 0 1 1 0 0 1 0 1 1 12 2q q q q q q q qw w w w+ + >> + + ʠʣʠ, ʯʪʦ ʪʦʞʝ 

ʩʘʤʦʝ, 
2

1 1w >> (ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʧʦʩʣʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʯʝʚʠʜʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʧʝʨʝʥʦʩʘ ʯʣʝʥʦʚ ʧʨʠ 
1w 

ʚ ʣʝʚʫʶ ʯʘʩʪʴ ʥʝʨʘʚʝʥʩʪʚʘ). ɸʥʘʣʦʛʠʯʥʦ, ʧʨʠ 1X<< 2

1 1w <<. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ: 

 2

1 1 0 1 0 1 1 0 11, 1, ,  1.q q q q qw w w w>> >> >> >>  (9) 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ (8) ʧʨʠʥʠʤʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 ( )3 2

0 1 0 1 0 1 1 1 0 1 0.q x q q x q q x q qw w w+ + + + =  (10) 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦʙʨʦʪʥʦʩʪʠ 
01q  ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ, ʧʨʠʚʝʜʝʥʥʦʡ 

ʚ [6]: 

 
01 .

b bd
q

bc ad
=
-

  (11) 

ʅʝʪʨʫʜʥʦ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʦʙʨʦʪʥʦʩʪʠ, ʚʳʯʠʩʣʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ (11), 

ʨʘʚʥʦ ʝʝ ʪʦʯʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʪ.ʝ. 
01 0q q= . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ (9) ʬʦʨʤʫʣʘ (11) 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʙʨʦʪʥʦʩʪʠ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʯʥʳʭ ʨʘʩʯʝʪʦʚ. 
ʇʦʛʨʝʰʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʜʦʙʨʦʪʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʦʩʦʙʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ 
ʚ [9].  

ʊʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʜʦʙʨʦʪʥʦʩʪʠ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʪʘʢʞʝ, ʝʩʣʠ ʚʚʝʩʪʠ ʧʦʧʨʘʚʢʫ ʚ ʢʦʵʬʬʠʮʠʝʥʪ b. 

ʕʪʘ ʧʦʧʨʘʚʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʩ ʫʯʝʪʦʤ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ [10] ʧʨʦʩʪʳʭ ʜʦʩʪʘʪʦʯʥʳʭ ʫʩʣʦʚʠʡ ʫʩʪʦʡ-
ʯʠʚʦʩʪʠ ʫʨʘʚʥʝʥʠʡ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ: 

 
1 2 0 3 2 3 1 4 3 4 2 5 4 5 3 6 2 1 3,  ,  ,  ,  ... , ,n n n na a a a a a a a a a a a a a a a a a a a- - -> > > > >   (12) 

ʛʜʝ 
ia  ( 1,i n=  ) ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ 

 
2 2 1

0 1 2 2 1... 0.n n n

n n na a x a x a x a x a x- -

- -+ + + + + + =  (13) 

ɺ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʫʩʣʦʚʠʷʭ (12) ʧʝʨʚʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʈʘ-
ʫʩʘ-ɻʫʨʚʠʮʘ, ʠ ʦʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʧʨʠʙʣʠʞʝʥʥʦʡ ʬʦʨʤʫʣʳ ʜʦʙʨʦʪʥʦʩʪʠ (11). ɺʪʦʨʦʝ 

ʫʩʣʦʚʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʚʚʝʜʝʥʠʷ ʧʦʧʨʘʚʢʠ ʚ ʢʦʵʬʬʠʮʠʝʥʪ b. ʉʦʧʦʩʪʘʚʣʷʷ ʫʨʘʚʥʝʥʠʷ (1) ʠ 
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(13), ʧʦʣʫʯʘʝʤ 
0 1a = , 

1a a= , 
2a b= , 

3a c= , 
4a d= . ʆʪʩʶʜʘ ʚʪʦʨʦʝ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʫʩʣʦʚʠʡ 

ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ ab c> , ʘ ʢʦʵʬʬʠʮʠʝʥʪ b¡ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʙʫʜʝʪ ʨʘʚʝʥ 

 .
c

b b
a

¡= -   (14) 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʪʦʯʥʫʶ ʬʦʨʤʫʣʫ 

 
01 .

b bd
q

b c ad
¡=
¡-

  (15) 

ɺʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ (9) ʥʘ ʧʨʘʢʪʠʢʝ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ 
1w. ɺ [6] 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʢʫʙʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ 1Z>> ʯʘʩʪʦʪʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ 

ʢʦʨʥʷ 
1w ʤʥʦʛʦ ʙʦʣʴʰʝ ʯʘʩʪʦʪʳ ʢʦʤʧʣʝʢʩʥʦ-ʩʦʧʨʷʞʝʥʥʳʭ ʢʦʨʥʝʡ 

0w, ʪ.ʝ. 
1 0w w>> . ʊʦʪ ʞʝ ʧʘʨʘʤʝʪʨ 

Z  ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʫʨʘʚʥʝʥʠʷ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ (1). ʇʦʢʘʞʝʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ. ʇʫʩʪʴ 

0 10q = , 
1 10w= , 

1 0,2q = . ʇʨʠ ʵʪʦʤ ʫʨʘʚʥʝʥʠʝ (7) ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

4 3 250,1 106 60 100 0.x x x x+ + + + = 

ʆʪʩʶʜʘ 201Z= , ʘ 
0q , ʚʳʯʠʩʣʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ (11), ʨʘʚʥʦ 9,68, ʪ.ʝ. ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʙʨʦʪʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ï 3,2 %. ɸ ʟʥʘʯʝʥʠʝ 
0q , ʚʳʯʠʩʣʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ (15), ʨʘʚʥʦ 10,1, 

ʪ.ʝ. ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʙʨʦʪʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ + 0,98 %. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ 1Z<<, ʚ ʫʨʘʚʥʝʥʠʠ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ (1) ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ ʢʦʵʬʬʠʮʠʝʥʪʦʤ d , 

ʪ.ʝ. 0d= , ʠ, ʨʘʟʜʝʣʠʚ ʚʩʝ ʯʣʝʥʳ ʫʨʘʚʥʝʥʠʷ ʥʘ x, ʧʦʣʫʯʠʪʴ ʢʫʙʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ. ʇʨʦʜʝʣʘʚ ʵʪʦ ʧʨʝʦʙ-
ʨʘʟʦʚʘʥʠʝ ʩ ʫʨʘʚʥʝʥʠʝʤ (8), ʧʦʣʫʯʠʤ:  

 

 ( ) ( ) ( )3 2 2

0 1 1 1 0 0 1 1 1 0 1 1 0 1 1 0.q q x q q x q q q q x q qw w w w w+ + + + + + + =  (16) 

 ʇʦʣʘʛʘʷ, ʯʪʦ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ 

 
2

1 1 0 1 1 1 01, ,  ,q q q qw w w<< << <<  (17) 

ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ  

 ( )3 2

0 1 1 1 0 0 1 1 1 0.q q x q q x q q x qw w+ + + + =  (18) 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʜʦʙʨʦʪʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʣʶʩʦʚ 
0q  ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʧʨʠʙʣʠʞʝʥʥʦʡ ʬʦʨʤʫʣʦʡ, 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ [6]: 

 02 ,
c ac

q
bc ad
=
-

  (19) 

ʛʜʝ 
0 1a q q= , 

1 1 0b q qw= + , 
0 1c q q= , 

1 1d qw= .  

ʅʝʪʨʫʜʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʠ ʩʪʨʝʤʣʝʥʠʠ 0Z  ʜʦʙʨʦʪʥʦʩʪʴ 
02q , ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʧʨʠʙʣʠʞʝʥʥʦʡ 

ʬʦʨʤʫʣʝ (19), ʨʘʚʥʘ ʪʦʯʥʦʤʫ ʟʥʘʯʝʥʠʶ ʜʦʙʨʦʪʥʦʩʪʠ 
0q .  

ɸʥʘʣʦʛʠʯʥʦ ʩʣʫʯʘʶ, ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʚʳʰʝ, ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʧʨʘʚʢʠ (14) ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʧʦʛʨʝʰ-
ʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʨʘʩʯʝʪʦʚ, ʧʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ 

 02 .
c ac

q
b c ad

¡=
¡-

  (20) 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ 1X<< ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʪʦʨʦʝ ʫʩʣʦʚʠʝ ʠʟ 
ʩʠʩʪʝʤʳ ʥʝʨʘʚʝʥʩʪʚ (12) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʣʠʞʝʥʥʦʡ ʬʦʨʤʫʣʳ ʜʦʙʨʦʪʥʦʩʪʠ, ʘ ʧʝʨʚʦʝ ï ʜʣʷ ʚʚʝʜʝʥʠʷ 

ʧʦʧʨʘʚʢʠ ʚ ʢʦʵʬʬʠʮʠʝʥʪ b ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʦʚʦʜʷ ʘʥʘʣʦʛʠʯʥʳʝ ʚʳʢʣʘʜʢʠ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ 
2

1 1w << (ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1X<<, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ) ʚ ʫʨʘʚʥʝʥʠʠ (8) ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ ʩʚʦʙʦʜ-

ʥʳʤ ʯʣʝʥʦʤ. ʊʦʛʜʘ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ 1Y>> ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʙʨʦʪʥʦʩʪʠ 
ʧʦ ʬʦʨʤʫʣʝ  

 03

a ac
q

ab c
=
-

  (21) 
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ʠ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʚ ʢʦʵʬʬʠʮʠʝʥʪ b 
ad

b b
c

¡¡= - :  

 
03 .

a ac
q

ab c
¡=

¡¡-
  (22) 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ 1Y<< ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʘʷ ʧʘʨʘ ʬʦʨʤʫʣ: 

 
04 ,

b b
q

ab c
=
-

  (23) 

 
04 .

b b
q

ab c
¡=

¡¡-
  (24) 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʛʨʘʥʠʯʥʳʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ 0,2 5X< <. ʇʦ-
ʩʢʦʣʴʢʫ ʚʩʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʬʦʨʤʫʣʳ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʙʨʦʪʥʦʩʪʠ ʦʙʣʘʜʘʶʪ ʥʘ ʫʢʘʟʘʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ 
ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʚʳʯʠʩʣʝʥʠʷʭ ʬʦʨʤʫʣʫ 

05
( )( )

ac
q

bc ad ab c
=

- -
 ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʮʝʥʢʦʡ ʜʦʙʨʦʪʥʦʩʪʠ 

 
05 .

( )( )

ac
q

b c ad ab c
¡=

¡ ¡¡- -
  (25) 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʩʪʨʦʝʥʦ ʩʝʤʝʡʩʪʚʦ ʟʘʚʠʩʠʤʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʬʦʨʤʫʣʳ (25) ʦʪ ʟʥʘʯʝ-

ʥʠʷ ʧʘʨʘʤʝʪʨʘ X . ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʛʨʘʬʠʢʦʚ, ʫʢʘʟʘʥʥʘʷ ʬʦʨʤʫʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ 
ʪʦʯʥʦʩʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 1 ï ʇʦʛʨʝʰʥʦʩʪʠ ʧʨʠʙʣʠʞʝʥʥʦʡ ʬʦʨʤʫʣʳ 05q ¡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ X  

 
ʆʙʩʫʞʜʘʚʰʠʡʩʷ ʚ ʩʪʘʪʴʝ ʧʨʠʙʣʠʞʝʥʥʳʡ ʧʦʜ-

ʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʜʦʙʨʦʪʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʭ-
ʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʤʦʞʝʪ ʥʘʡʪʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝ-
ʥʠʝ ʚ ʮʝʣʷʭ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘ-
ʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʠ 
ʠʤʧʫʣʴʩʥʳʭ ʫʩʠʣʠʪʝʣʝʡ, ʘʢʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ, ʤʝʭʘ-
ʥʠʯʝʩʢʠʭ ʨʝʟʦʥʘʥʩʥʳʭ ʩʠʩʪʝʤ ʠ ʪ.ʧ. 
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Abstract 
This article discusses the issue of adapting wiring for Honda CBR600RR under the car class of formula SAE. 

Disclosed value, the principle of operation and design of the main sensors, and presents the estimated electrical 
wiring diagram of the car. 
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ʖʛʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʞʝ 

ʪʨʝʪʠʡ ʛʦʜ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 
ʥʘʫʯʥʦʤ ʧʨʦʝʢʪʝ çFormula SAEè. ʇʦ ʟʘʤʳʩʣʫ ʜʘʥ-
ʥʦʛʦ ʧʨʦʝʢʪʘ, ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʦʙʲʝʜʠʥʠʪʴʩʷ ʚ ʠʥ-
ʞʝʥʝʨʥʫʶ ʢʦʤʧʘʥʠʶ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ, 
ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ, ʧʦʩʪʨʦʠʪʴ ʠ ʠʩʧʳʪʘʪʴ ʘʚʪʦʤʦʙʠʣʴ 
ʬʦʨʤʫʣʴʥʦʛʦ ʢʣʘʩʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʛʣʘʤʝʥʪʦʤ 
çFormula SAEè. ɿʘʪʝʤ ʩʪʫʜʝʥʯʝʩʢʘʷ ʢʦʤʘʥʜʘ, ʚʤʝ-
ʩʪʝ ʩʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʤ ʙʦʣʠʜʦʤ, ʥʘʯʠʥʘʝʪ ʧʨʠ-
ʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʈʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦ-
ʨʝʚʥʦʚʘʥʠʷʭ Formula SAE. 
ɺ ʖʛʦʨʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʙʘʟʝ ʩʪʫʜʝʥʯʝʩʢʦʛʦ 
ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʙʶʨʦ çʌʦʨʤʫʣʘ ʩʪʫʜʝʥʪ - 
UGRAè ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʝʨʝʜ ʥʘʤʠ ʩʪʦʠʪ 
ʟʘʜʘʯʘ ʘʜʘʧʪʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʫ ʤʦʪʦʮʠʢʣʘ 
Honda CBR600RR ʧʦʜ ʙʦʣʠʜ. 

ʆʨʠʛʠʥʘʣʴʥʘʷ ʧʨʦʚʦʜʢʘ ʤʦʪʦʮʠʢʣʘ Honda 
CBR 600 RR ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1 [1]. 

 
ɺ ʭʦʜʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʧʨʦʚʦʜʢʠ ʤʦʪʦʮʠʢʣʘ 

ʧʦʜ ʙʦʣʠʜ ʬʦʨʤʫʣʳ SAE ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʫʜʝʪ 
ʫʙʨʘʪʴ ʥʝʢʦʪʦʨʳʝ ʜʘʪʯʠʢʠ ʠ ʠʥʳʝ ʵʣʝʤʝʥʪʳ ʵʣʝʢ-
ʪʨʦʧʨʦʚʦʜʢʠ, ʪʘʢ ʢʘʢ ʤʳ ʩʪʘʨʘʝʤʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 
ʫʤʝʥʴʰʠʪʴ ʚʝʩ ʙʦʣʠʜʘ ʠ ʫʧʨʦʩʪʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 
ʩʭʝʤʫ. ɼʘʣʝʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʵʣʝ-
ʤʝʥʪʳ ʵʣʝʢʪʨʦʩʭʝʤʳ, ʢʦʪʦʨʳʝ ʥʠʢʘʢ ʥʝ ʚʣʠʷʶʪ ʥʘ 
ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ ʠ ʙʦʣʠʜʘ ʚ ʮʝʣʦʤ. 
ʈʝʣʝ ʧʦʚʦʨʦʪʦʚ. ʊʝʨʤʦʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʨʝʣʝ 

ʩʦʜʝʨʞʘʪ ʚ ʦʩʥʦʚʝ ʩʝʨʜʝʯʥʠʢ ʩ ʜʚʫʤʷ ʢʦʥʪʘʢʪʥʳʤʠ 
ʛʨʫʧʧʘʤʠ ʠ ʙʦʢʦʚʳʤʠ ʷʢʦʨʴʢʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ 
ʠʤʝʶʪ ʦʙʤʦʪʢʫ ʠʟ ʤʝʜʥʦʡ ʧʨʦʚʦʣʦʢʠ. ʂʦʥʪʘʢʪʳ, 
ʚʝʜʫʱʠʝ ʢ ʣʘʤʧʦʯʢʘʤ, ʧʦʜʢʣʶʯʝʥʳ ʢ ʥʠʭʨʦʤʦʚʦʡ 
ʪʦʥʢʦʡ ʧʨʦʚʦʣʦʢʝ, ʘ ʪʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢ ʧʣʘʩʪʠʥʝ, 
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ʟʘʤʳʢʘʶʱʝʡʩʷ ʥʘ ʩʝʨʜʝʯʥʠʢ. ɺ ʦʙʳʯʥʦʤ ʩʦʩʪʦʷ-
ʥʠʠ, ʢʦʛʜʘ ʪʦʢ ʥʝ ʠʜʝʪ ʚ ʮʝʧʴ, ʧʣʘʩʪʠʥʘ ʥʝ ʧʨʠʤʳ-
ʢʘʝʪ ʢ ʝʛʦ ʦʩʥʦʚʘʥʠʶ. ʂʦʛʜʘ ʵʣʝʢʪʨʦʥʳ ʥʘʯʠʥʘʶʪ 
ʧʝʨʝʤʝʱʘʪʴʩʷ, ʥʠʭʨʦʤʦʚʘʷ ʧʨʦʚʦʣʦʢʘ ʥʘʛʨʝʚʘʝʪʩʷ, 
ʫʜʣʠʥʷʝʪʩʷ ʠ ʟʘʤʳʢʘʝʪ ʧʣʘʩʪʠʥʫ ʩ ʩʝʨʜʝʯʥʠʢʦʤ. 
ʃʘʤʧʦʯʢʠ ʟʘʛʦʨʘʶʪʩʷ. ʇʦʩʣʝ ʠʜʝʪ ʦʩʪʳʚʘʥʠʝ ʥʠ-
ʭʨʦʤʘ, ʧʣʘʩʪʠʥʢʘ ʩʥʦʚʘ ʦʪʭʦʜʠʪ, ʪʦʢ ʤʝʥʷʝʪ 
ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʣʘʤʧʦʯʢʠ ʛʦʨʷʪ ʚʧʦʣʥʘʢʘʣʘ. ʊʘʢ ʢʘʢ 
ʧʨʦʮʝʩʩ ʦʭʣʘʞʜʝʥʠʷ-ʥʘʛʨʝʚʘ ʧʨʦʠʩʭʦʜʠʪ ʜʦʚʦʣʴʥʦ 
ʙʳʩʪʨʦ, 1ï2 ʨʘʟʘ ʚ ʩʝʢʫʥʜʫ, ʧʨʦʠʩʭʦʜʠʪ ʤʠʛʘʥʠʝ ʧʦ-
ʚʦʨʦʪʥʠʢʦʚ [2]. 
ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʫʙʠʨʘʶʪʩʷ 

ʧʝʨʝʜʥʷʷ ʙʣʦʢ ʬʘʨʘ, ʟʘʜʥʷʷ ʧʦʜʩʚʝʪʢʘ ʥʦʤʝʨʘ ʠ ʧʦ-
ʚʦʨʦʪʥʠʢʠ, ʢʨʦʤʝ ʟʘʜʥʝʛʦ ʩʪʦʧ ï ʩʠʛʥʘʣʘ ʜʣʷ ʠʩ-
ʢʣʶʯʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʊʘʢʞʝ ʚ ʢʦʨʧʫʩʝ 
ʧʝʨʝʜʥʝʡ ʙʣʦʢ ʬʘʨʳ ʫʩʪʘʥʦʚʣʝʥ ʜʘʪʯʠʢ ʫʛʣʘ 
ʥʘʢʣʦʥʘ ʤʦʪʦʮʠʢʣʘ, ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʥʝʩʪʠ ʥʘ 
ʢʦʨʧʫʩ ʙʦʣʠʜʘ ʜʣʷ ʧʦʣʥʦʛʦ ʦʙʝʩʪʦʯʠʚʘʥʠʷ ʘʚʪʦʤʦ-
ʙʠʣʷ ʚ ʩʣʫʯʘʝ ʧʝʨʝʚʦʨʦʪʘ.  
ɼʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʙʦʢʦʚʦʡ ʧʦʜʥʦʞʢʠ. ʇʨʠʥ-

ʮʠʧ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʜʘʪʯʠʢʘ ʦʩʥʦʚʘʥ ʥʘ ʨʘʟʤʳʢʘ-

ʥʠʠ ʵʣʝʢʪʨʦʮʝʧʠ, ʪ.ʝ. ʚ ʧʦʣʦʞʝʥʠʠ ʦʧʫʱʝʥʥʦʡ ʧʦʜ-
ʥʦʞʢʠ ʧʨʠ ʧʦʧʳʪʢʝ ʥʘʯʘʪʴ ʜʚʠʞʝʥʠʷ ʤʦʪʦʮʠʢʣ ʙʫ-
ʜʝʪ ʦʙʝʩʪʦʯʝʥ ʚ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘ ʙʦʣʠʜʝ ʜʘʥ-
ʥʘʷ ʬʫʥʢʮʠʷ ʥʝ ʥʫʞʥʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʪʯʠʢ 
ʥʝʦʙʭʦʜʠʤʦ ʫʙʨʘʪʴ. 
ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʵʣʝʢ-

ʪʨʦʩʭʝʤʳ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʶʪ ʚ 
ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦ-
ʜʠʤʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʙʦʣʠʜ ʚʤʝʩʪʝ ʩ ʦʩʥʦʚʥʦʡ ʧʨʦ-
ʚʦʜʢʦʡ. 
ɼʘʪʯʠʢ ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦ ʚʧʫʩʢʥʦʤ 

ʢʦʣʣʝʢʪʦʨʝ (MAP sensor) (ʈʠʩ.2). ʕʪʦʪ ʜʘʪʯʠʢ ʦʜʠʥ 
ʠʟ ʦʩʥʦʚʥʳʭ ʚ ʨʘʙʦʪʝ ʠʥʞʝʢʪʦʨʘ. ʆʥ ʠʟʤʝʨʷʝʪ ʜʘʚ-
ʣʝʥʠʝ ʚʦ ʚʧʫʩʢʥʦʤ ʪʨʘʢʪʝ ʧʝʨʝʜ ʠ ʧʦʩʣʝ ʜʨʦʩʩʝʣʴ-
ʥʦʡ ʟʘʩʣʦʥʢʠ. ʇʦ ʧʦʢʘʟʘʥʠʷʤ MAP sensor-ʘ ʚʳʩʯʠ-
ʪʳʚʘʝʪʩʷ ʦʙʲʸʤ ʠ ʤʘʩʩʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʜʚʠʛʘʪʝʣʴ 
ʚʦʟʜʫʭʘ. ɺʥʫʪʨʠ ʜʘʪʯʠʢʘ ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʚʣʝʥʠʷ 
ʠʤʝʝʪʩʷ ʚʘʢʫʫʤʥʘʷ ʢʘʤʝʨʘ, ʠʟ ʢʦʪʦʨʦʡ ʥʘ ʵʪʘʧʝ ʠʟ-
ʛʦʪʦʚʣʝʥʠʷ ʜʘʪʯʠʢʘ ʙʳʣ ʦʪʢʘʯʘʥ ʚʦʟʜʫʭ. ʊʘʢʦʡ ʜʘʪ-
ʯʠʢ "ʩʨʘʚʥʠʚʘʝʪ" ʜʘʚʣʝʥʠʝ ʥʘ ʚʭʦʜʥʦʤ ʰʪʫʮʝʨʝ ʩ 
ʜʘʚʣʝʥʠʝʤ ʚ ʚʘʢʫʫʤʥʦʡ ʢʘʤʝʨʝ - ʦʪ ʵʪʦʡ ʨʘʟʥʠʮʳ 
ʜʘʚʣʝʥʠʡ ʠ ʟʘʚʠʩʠʪ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʜʘʪʯʠʢʘ.  
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ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚʦ ʚʧʫʩʢʥʦʤ ʢʦʣ-
ʣʝʢʪʦʨʝ (IAT sensor) (ʈʠʩ. 2). ʇʦʩʢʦʣʴʢʫ ʧʣʦʪʥʦʩʪʴ 
ʚʦʟʜʫʭʘ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ 
ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯʝʡ ECU (ʕɹʋ) ʷʚʣʷʝʪʩʷ ʠʟ-
ʛʦʪʦʚʣʝʥʠʝ "ʧʨʘʚʠʣʴʥʦʡ" ʩʤʝʩʠ ʜʣʷ ʨʘʟʥʳʭ ʨʝʞʠ-
ʤʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠʤ (14,7 ʢʛ. 
ʚʦʟʜʫʭʘ/1ʢʛ. ʪʦʧʣʠʚʘ), ʪʦ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʤʘʩʩʳ 
ʚʦʟʜʫʭʘ ʠ ʥʫʞʝʥ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʘʪʯʠʢ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʠʩʪʦʨ, ʢʦʪʦʨʳʡ ʠʟʤʝʥʷʝʪ ʩʦʙ-
ʩʪʚʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘ-
ʪʫʨʳ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚʦ ʚʧʫʩʢʥʦʡ ʢʦʣʣʝʢʪʦʨ ʚʦʟ-
ʜʫʭʘ. ʅʘ ʦʩʥʦʚʝ ʩʠʛʥʘʣʘ ʜʘʪʯʠʢʘ ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ 
ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʢʦʨʨʝʢʪʠʨʫʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ 
ʩʠʛʥʘʣʘ ʦʪʢʨʳʪʠʷ ʬʦʨʩʫʥʢʠ (ʙʘʟʦʚʦʝ ʚʨʝʤʷ ʦʪʢʨʳ-
ʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʧʣʠʚʥʦʡ ʬʦʨʩʫʥʢʠ). ɽʩʣʠ ʠʟʤʝ-
ʨʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʠʟʢʘʷ, ʪʦ ʵʣʝʢʪʨʦʥ-
ʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʦʙʦʛʘʱʘʝʪ ʚʦʟ-
ʜʫʰʥʦ-ʪʦʧʣʠʚʥʫʶ ʩʤʝʩʴ, ʫʚʝʣʠʯʠʚʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 
ʩʠʛʥʘʣʘ ʦʪʢʨʳʪʠʷ ʬʦʨʩʫʥʢʠ. ɽʩʣʠ ʠʟʤʝʨʝʥʥʘʷ ʪʝʤ-
ʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʳʩʦʢʘʷ, ʪʦ ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ 
ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʫʤʝʥʴʰʘʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ 
ʩʠʛʥʘʣʘ ʦʪʢʨʳʪʠʷ ʬʦʨʩʫʥʢʠ. 

ECT (Engine Coolant Temperature) Sensor - ʜʘʪ-
ʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ, ʧʨʝʜʥʘ-
ʟʥʘʯʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶ-
ʱʝʡ ʞʠʜʢʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʚ 
ʦʩʥʦʚʥʦʤ ʪʝʨʤʦʨʝʟʠʩʪʦʨ (ʪʝʨʤʠʩʪʦʨ), ʢʦʪʦʨʳʡ ʠʟ-
ʤʝʥʷʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʤʧʝʨʘʪʫʨʳ - 
ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʨʝʟʠʩʪʦʨ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫ-
ʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 
[3]. 

TP Sensor (ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘ-
ʩʣʦʥʢʠ) - ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʨʝʦʙ-
ʨʘʟʦʚʘʥʠʷ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘ-
ʩʣʦʥʢʠ ʚ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʗʚʣʷʝʪʩʷ 
ʦʜʥʠʤ ʠʟ ʜʘʪʯʠʢʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 
ʜʚʠʛʘʪʝʣʝʤ ʤʦʪʦʮʠʢʣʘ ʩ ʚʧʨʳʩʢʦʤ ʪʦʧʣʠʚʘ. ɼʘʪʯʠʢ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʪʝʥʮʠʦʤʝʪʨ. ʆʩʴ ʚʨʘʱʝʥʠʷ 
ʪʦʢʦʩʲʸʤʥʠʢʘ ʩʦʚʤʝʱʝʥʘ ʩ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʦʡ. 
ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʧʝʜʘʣʴ ʘʢʩʝʣʝʨʘʪʦʨʘ ʧʨʦʠʩʭʦʜʠʪ 
ʦʪʢʨʳʪʠʝ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦ-
ʢʦʩʲʸʤʥʠʢʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʠʩʪʠʚʥʦʛʦ ʵʣʝ-
ʤʝʥʪʘ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʤʝʥʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦ-
ʪʠʚʣʝʥʠʝ ʧʦʪʝʥʮʠʦʤʝʪʨʘ. 
ɼʘʪʯʠʢ ʩʢʦʨʦʩʪʠ - ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦ-

ʙʠʣʷ ʫʞʝ ʜʘʚʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʤʝʭʘʥʠʯʝʩʢʠʤ 
ʩʧʦʩʦʙʦʤ. ɿʘ ʵʪʦ ʦʪʚʝʯʘʝʪ ʜʘʪʯʠʢ ʩʢʦʨʦʩʪʠ, ʧʨʠʥ-
ʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥ ʥʘ ʵʬʬʝʢʪʝ ʍʦʣʣʘ. 
ʕʪʦʪ ʜʘʪʯʠʢ ʧʦʜʘʝʪ ʚ ʢʦʥʪʨʦʣʣʝʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʳʝ ʠʤʧʫʣʴʩʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʦʩʣʝʜʥʠʡ ʚʳ-
ʯʠʩʣʷʝʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ. ʀʟʤʝʨʝʥʠʝ 
ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-
ʟʦʤ. ɼʘʪʯʠʢ ʟʘ ʢʘʞʜʳʡ ʢʠʣʦʤʝʪʨ ʧʨʦʡʜʝʥʥʦʛʦ ʧʫʪʠ 
ʧʦʩʳʣʘʝʪ ʢʦʥʪʨʦʣʣʝʨʫ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʠʤʧʫʣʴʩʦʚ ï 6004. ʏʝʤ ʙʳʩʪʨʝʝ ʜʚʠʞʝʪʩʷ ʤʘʰʠʥʘ, 
ʪʝʤ ʚʳʰʝ ʯʘʩʪʦʪʘ ʧʝʨʝʜʘʯʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥ-
ʪʨʦʣʣʝʨ ʚʳʯʠʩʣʷʝʪ ʩʢʦʨʦʩʪʴ ʧʦ ʚʨʝʤʝʥʥʦʤʫ ʠʥʪʝʨ-
ʚʘʣʫ ʤʝʞʜʫ ʠʤʧʫʣʴʩʘʤʠ. ʇʦʤʠʤʦ ʩʚʦʝʡ ʦʩʥʦʚʥʦʡ 
ʬʫʥʢʮʠʠ, ʵʪʦʪ ʜʘʪʯʠʢ ʢʦʩʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦʤʦʛʘʝʪ 
ʘʚʪʦʚʣʘʜʝʣʴʮʫ ʵʢʦʥʦʤʠʪʴ ʪʦʧʣʠʚʦ. ʂʦʛʜʘ ʘʚʪʦʤʦ-
ʙʠʣʴ ʜʚʠʞʝʪʩʷ ʥʘʢʘʪʦʤ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʳʰʝ 20 
ʢʤ/ʯ, ʢʦʥʪʨʦʣʣʝʨ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪ-
ʯʠʢʘ, ʥʝ ʦʪʢʨʳʚʘʝʪ ʧʦʜʘʯʫ ʛʦʨʶʯʝʛʦ. 
ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʨʝʛʣʘʤʝʥʪ, ʫʩʪʘʥʘʚʣʠʚʘʶ-

ʱʠʡ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʦʣʠʜʫ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 
ʚʥʝʩʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʵʣʝʢʪʨʠʯʝ-
ʩʢʫʶ ʩʭʝʤʫ. 
ɹʦʣʠʜ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʥʘʱʝʥ ʜʚʫʤʷ ʚʳʢʣʶʯʘ-

ʪʝʣʷʤʠ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 
ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʙʦʣʠʜʘ.  
ʇʝʨʚʠʯʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘ-

ʪʘʨʝʠ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʧʨʘʚʦʡ (ʚʦ-
ʜʠʪʝʣʴʩʢʦʡ) ʩʪʦʨʦʥʝ ʘʚʪʦʤʦʙʠʣʷ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-
ʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ɻʣʘʚʥʦʡ ɼʫʛʠ, ʥʘ ʚʳʩʦʪʝ ʧʣʝʯʘ, ʠ 
ʜʦʣʞʝʥ ʣʝʛʢʦ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʜʝʡʩʪʚʠʝ ʩʥʘʨʫʞʠ ʘʚ-
ʪʦʤʦʙʠʣʷ. ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘ-
ʥʠʷ ʚʩʝʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ, ʚʢʣʶʯʘʷ ʙʘʪʘʨʝʶ, 
ʛʝʥʝʨʘʪʦʨ, ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ, ʟʘʞʠʛʘʥʠʝ ʠ ʕɹʋ. 
ɺʪʦʨʦʡ ʚʳʢʣʶʯʘʪʝʣʴ ï ʵʪʦ ʚʳʢʣʶʯʘʪʝʣʴ ʘʢʢʫ-

ʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʂʦʢʧʠʪʝ. ʆʥ 
ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʜʦʩʷʛʘʝʤʦʩʪʠ 
ʚʦʜʠʪʝʣʷ ʚ ʧʨʠʩʪʝʛʥʫʪʳʭ ʨʝʤʥʷʭ, ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʨʫ-
ʣʸʤ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧ ʢ ʥʝʤʫ ʜʦʣʞʝʥ ʙʳʪʴ ʩʚʦʙʦʜʥʳʤ 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʦʞʝʥʠʠ ʦʪ ʨʫʣʷ ʠʣʠ ʣʶʙʦʡ ʜʨʫ-
ʛʦʡ ʯʘʩʪʠ ʘʚʪʦʤʦʙʠʣʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʪʦʨʦʡ 
ʚʳʢʣʶʯʘʪʝʣʴ ʙʫʜʝʪ ʨʘʟʤʝʱʝʥʘ ʥʘ ʪʦʡ ʞʝ ʩʪʦʨʦʥʝ 
ʨʫʣʷ, ʛʜʝ ʠ ʨʳʯʘʛ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʫʧʨʦʱʸʥ-

ʥʘʷ ʩʭʝʤʘ, ʩ ʫʯʝʪʦʤ ʨʝʛʣʘʤʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʩʭʝʤʳ 
ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʤʦʪʦʮʠʢʣʘ Honda 
CBR600RR.(ʈʠʩ. 3) 
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2. ɸʚʪʦʅʦʚʘʪʦʨ [ʕʣʥʝʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://carnovato.ru/rele-zvukovoj-preryvatel-
povtoritel-ukazatelej-povorotov/ 

3. Honda CBR600F4i ï Wiki  [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-
ʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://f4iwiki .ru/in-
dex.php/Honda_CBR600F4i_-_Wiki  
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Abstract: Approaches to the development of rational (aspiring to optimal) methods for constructing plans for 
executing applied computing tasks on real parallel computing systems (frameworks for execution), as well as an 
instrumental software environment for implementing such methods (strategies) are analyzed. The criteria and pa-
rameters for optimizing planning methods are proposed. The results of applying some developed strategies for 
constructing rational plans for parallel programs are presented. 
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ʅʘʫʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʩʫ-

ʧʝʨʢʦʤʧʴʶʪʝʨʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 
ʥʝʤʳʩʣʠʤʳʝ ʙʝʟ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 
ʜʘʥʥʳʭ. 
ʇʘʨʘʣʣʝʣʠʟʘʮʠʷ (ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥ-

ʥʦʛʦ, ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ 
ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʥʝʟʘʚʠʩʠʤʦ ʨʘʙʦʪʘʶʱʠʭ ʚʳ-
ʯʠʩʣʠʪʝʣʷʭ) ʪʨʝʙʫʝʪ ʦʪ ʘʣʛʦʨʠʪʤʠʩʪʦʚ ʠ ʧʨʦʛʨʘʤ-
ʤʠʩʪʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʥʝ ʪʦʣʴʢʦ ʧʦ ʬʦʨ-
ʤʘʣʴʥʦʤʫ ʚʳʷʚʣʝʥʠʶ ʚ ʘʣʛʦʨʠʪʤʝ ʫʯʘʩʪʢʦʚ, ʢʦʪʦ-
ʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʥʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ, ʥʦ ʠ 
ʨʝʰʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʤʥʦʛʦʧʨʦ-
ʮʝʩʩʦʨʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʄɺʉ). 
ɸʥʘʣʠʟʦʤ ʘʣʛʦʨʠʪʤʦʚ ʥʘ ʥʘʣʠʯʠʝ ʧʦʪʝʥʮʠʘʣʘ 

ʧʘʨʘʣʣʝʣʠʟʤʘ (ʢʘʢ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʥʢʦʡ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʘʣʛʦʨʠʪʤʘ) ʚ ʥʘʰʝʡ 
ʩʪʨʘʥʝ ʟʘʥʠʤʘʣʠʩʴ ɺ.ɺ.ɺʦʝʚʦʜʠʥ ʠ ɺʣ.ɺ.ɺʦʝʚʦʜʠʥ 
[1]. ʂʦʥʩʪʨʫʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʧʨʠ ʪʘʢʦʤ ʘʥʘʣʠʟʝ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤ ʛʨʘʬʦʚʳʤʠ ʤʦ-
ʜʝʣʷʤʠ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʘʨʭʠʪʝʢʪʫʨ ʧʘʨʘʣʣʝʣʴ-

ʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʥʝ ʥʫʞʜʘʶʱʠʭʩʷ ʚ 
ʘʧʨʠʦʨʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ (ʥʘʧʨ., ʧʦʪʦʢʦʚʳʡ ʚʳʯʠʩ-
ʣʠʪʝʣʴ ʘʧʧʘʨʘʪʥʦ ʦʧʨʝʜʝʣʷʝʪ ʦʯʝʨʝʜʥʦʩʪʴ ʚʳʧʦʣ-
ʥʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʥʘ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤ), 
ʠʤʝʥʥʦ ʘʧʨʠʦʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʧʨʠʦʨʠʪʝʪʥʦ.  
ɺʳʙʦʨ ʤʦʜʝʣʠ ʛʨʘʬʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪʩʷ ʢʦʤʧʨʦʤʠʩʩʦʤ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 
ʛʣʫʙʠʥʝ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʠ ʩʣʦʞʥʦʩʪʴʶ ʦʙʨʘ-
ʙʦʪʢʠ ʛʨʘʬʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʘʥʘ-
ʣʠʟʘ ʧʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʫʶʪʩʷ (ʥʘʨʷʜʫ ʩ ʠʥʳʤʠ ʬʦʨ-
ʤʘʤʠ) ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʛʨʘʬʳ (ʥʘʧʨ., ʧʨʦʝʢʪ 
AlgoWiki, [2]). ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʜʣʷ ʤʘʢʩʠʤʘʣʴ-
ʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʦʧʪʠʤʠʟʘʮʠʠ 
ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʝ ʫʯʘʩʪʢʠ ʧʨʦʛʨʘʤʤʳ, ʯʘ-
ʩʪʦ ʥʝ ʠʤʝʶʱʠʝ ʚʝʪʚʣʝʥʠʡ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʡ ʛʨʘʬ ʟʘʯʘʩʪʫʶ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʦʧʠʩʘʥʠʷ 
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ʘʣʛʦʨʠʪʤʘ (ʵʪʦʪ ʧʦʜʭʦʜ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʧʨʘʢʪʠʢʝ ñ10/90ò ï 10% ʢʦʜʘ ʚʳʧʦʣʥʷʶʪʩʷ ʟʘ 90% 
ʚʨʝʤʝʥʠ). ʎʝʣʴʶ AlgoWiki ʷʚʣʷʝʪʩʷ "ʜʘʪʴ ʠʩʯʝʨʧʳ-
ʚʘʶʱʝʝ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʦʝ ʧʦʤʦʞʝʪ ʦʮʝ-
ʥʠʪʴ ʝʛʦ ʧʦʪʝʥʮʠʘʣ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʦʡ 
ʧʘʨʘʣʣʝʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʣʘʪʬʦʨʤʝ" [2]. 
ʉʣʝʜʫʶʱʠʤ (ʧʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ ʩʦʙʩʪʚʝʥʥʦ ʢʦʜʠ-

ʨʦʚʘʥʠʷ) ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʵʪʘʧʦʤ ʚ ʮʠʢʣʝ ʨʘʟʨʘ-
ʙʦʪʢʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʥʘ ʢʦʥ-
ʢʨʝʪʥʦʡ ʄɺʉ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʘ ʚʳʧʦʣʥʝ-
ʥʠʷ (ʢʘʨʢʘʩʘ) ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ (ʨʠʩ. 1, ʨʘʩ-
ʩʤʘʪʨʠʚʘʝʤʳʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʵʪʘʧ ʚʳʜʝʣʝʥ ʩʝʨʳʤ 
ʬʦʥʦʤ). 

 
ʈʠʩʫʥʦʢ 1. ʌʨʘʛʤʝʥʪ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

 
ʇʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤ ʛʨʘʬʦʤ ʘʣʛʦʨʠʪʤʘ (ʀɻɸ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʦ-
ʜʝʣʴ ñʦʧʝʨʘʪʦʨʳ - ʦʧʝʨʘʥʜʳò) ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʠ (ʦʧʝʨʘ-
ʪʦʨʘʤ), ʘ ʜʫʛʠ - ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʚʷʟʷʤ 
ʦʧʝʨʘʪʦʨʦʚ (ʦʧʝʨʘʥʜʘʤ). ʇʦʜ "ʦʧʝʨʘʪʦʨʘʤʠ" ʧʦʥʠ-
ʤʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʘʪʦʤʥʳʝ (ʥʝʜʝʣʠʤʳʝ) ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ (ʛʨʘʥʫʣʳ ʧʘʨʘʣʣʝʣʠʟʤʘ) 
ʣʶʙʦʛʦ (ʚ ʧʨʠʥʮʠʧʝ) ʨʘʟʤʝʨʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦ-
ʛʣʘʰʝʥʠʡ, ʧʨʠʥʷʪʳʭ ʧʨʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʠʩʭʦʜʥʦʡ 
ʧʨʦʛʨʘʤʤʳ). ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʨʢʘʩʘ ʧʘʨʘʣʣʝʣʴ-
ʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʦʮʝʩʩʦʨʘ ʩʦ ʩʚʝʨʭʜʣʠʥʥʳʤ 
ʤʘʰʠʥʥʳʤ ʩʣʦʚʦʤ ʦʧʝʨʘʪʦʨʦʤ ʩʣʫʞʠʪ ʩʦʙʩʪʚʝʥʥʦ 
ʤʘʰʠʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ (ʧʘʨʘʣʣʝʣʠʟʤ ʫʨʦʚʥʷ ʤʘ-
ʰʠʥʥʳʭ ʢʦʤʘʥʜ), ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ 
ʧʦʜ ʦʧʝʨʘʪʦʨʦʤ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʙʣʦʢ (ʤʥʦʞʝ-
ʩʪʚʦ) ʢʦʤʘʥʜ, ʚʳʧʦʣʥʷʝʤʳʭ ʥʘ ʢʘʞʜʦʤ ʫʟʣʝ ʢʣʘ-
ʩʪʝʨʘ. 
ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʫʛʠ ʀɻɸ ʥʘʛʨʫʞʝʥʳ ʚʝʣʠʯʠ-

ʥʘʤʠ ʦʙʲʝʤʘ ʧʝʨʝʩʳʣʘʝʤʳʭ ʜʘʥʥʳʭ, ʚʝʨʰʠʥʳ - ʟʥʘ-
ʯʝʥʠʷʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ ʦʧʝʨʘʪʦʨʦʚ (ʚ 
ʤʘʰʠʥʥʳʭ ʢʦʤʘʥʜʘʭ ʠʣʠ ʪʘʢʪʘʭ ʧʨʦʮʝʩʩʦʨʘ). 
ɺʨʝʤʷ ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʦʣʦ-
ʛʠʝʡ ʦʙʤʝʥʘ ʩ ʫʯʝʪʦʤ ʣʘʪʝʥʪʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥ-
ʥʦʡ ʩʨʝʜʳ, ʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ - ʧʘʨʘ-
ʤʝʪʨʘʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʷ (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 
ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʧʦʣʝ ʄɺʉ ʛʝʪʝʨʦʛʝʥʥʦ). 
ʋʜʦʙʥʳʤ ʠ ʧʦʣʝʟʥʳʤ ʤʝʪʦʜʦʤ ʚʳʷʚʣʝʥʠʷ ʧʘ-

ʨʘʣʣʝʣʠʟʤʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʀɻɸ ʚ ʷʨʫʩʥʦ-
ʧʘʨʘʣʣʝʣʴʥʦʡ ʬʦʨʤʝ (ʗʇʌ). ʌʦʨʤʘʣʴʥʦ ʢʘʞʜʳʡ 
ʷʨʫʩ ʗʇʌ ʷʚʣʷʝʪʩʷ ʩʝʯʝʥʠʝʤ ʀɻɸ, ʫʜʦʚʣʝʪʚʦʨʷʶ-
ʱʠʤ ʫʩʣʦʚʠʶ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʥʘʭʦʜʷ-
ʱʠʤʩʷ ʥʘ ʵʪʦʤ ʷʨʫʩʝ ʦʧʝʨʘʪʦʨʦʚ.  

ɻʣʫʙʠʥʘ ʗʇʌ (ʯʠʩʣʦ ʷʨʫʩʦʚ, ʜʣʠʥʘ ʢʨʠʪʠʯʝ-
ʩʢʦʛʦ ʧʫʪʠ ʛʨʘʬʘ) ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣ-
ʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ, ʰʠʨʠʥʘ ʗʇʌ ï ʤʘʢʩʠʤʘʣʴʥʦʝ 
ʯʠʩʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʦʪʜʝʣʴʥʳʭ (ʧʘʨʘʣʣʝʣʴʥʦ 
ʨʘʙʦʪʘʶʱʠʭ) ʚʳʯʠʩʣʠʪʝʣʝʡ ʜʘʥʥʦʡ ʄɺʉ. ɺ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʥʘʯʘʣʘ ʧʦʩʪʨʦʝʥʠʷ ʗʇʌ (ʦʪ ʠʩʭʦʜʥʳʭ ʢ 
ʚʳʭʦʜʥʳʤ ʜʘʥʥʳʤ ʠʣʠ ʥʘʦʙʦʨʦʪ) ʧʦʣʫʯʘʝʤ "ʚʝʨʭ-
ʥʠʡ" ʠʣʠ "ʥʠʞʥʠʡ" ʢʘʥʦʥʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʗʇʌ, 
ʜʚʘ ʪʘʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʝʩʴ ʜʠʘʧʘ-
ʟʦʥ ʚʦʟʤʦʞʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʥʘ ʷʨʫ-
ʩʘʭ ʗʇʌ.  
ʌʦʨʤʘʣʴʥʦ ʢʘʥʦʥʠʯʝʩʢʘʷ ʗʇʌ ʫʞʝ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʥʝʢʦʪʦʨʳʡ ʢʘʨʢʘʩ (ʧʣʘʥ ʚʳʧʦʣʥʝʥʠʷ) 
ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʧʨʦʛʨʘʤʤʳ (ʥʦʤʝʨʘ ʷʨʫʩʦʚ ʦʧʨʝ-
ʜʝʣʷʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʘʨʘʣ-
ʣʝʣʴʥʳʭ ʛʨʫʧʧ ʦʧʝʨʘʪʦʨʦʚ ʥʘ ʜʘʥʥʦʤ ʷʨʫʩʝ). ʆʜ-
ʥʘʢʦ (ʩʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʘʨʘʣ-
ʣʝʣʠʟʤʘ) ʧʦʜʦʙʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʨʝʘʣʠʟʫʝʤʦ ʣʠʰʴ ʥʘ 
ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʄɺʉ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʯʠʩʣʦʤ 
ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʝʡ. ʈʝʘʣʴʥʳʝ ʗʇʌ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʛʨʘʬʦʚ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʥʝʨʘʚʥʦ-
ʤʝʨʥʦʩʪʴʶ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʠʩʣʘ ʦʧʝʨʘʪʦʨʦʚ ʧʦ 
ʷʨʫʩʘʤ (ʧʦʢʘʟʘʪʝʣʴʥʳʡ ʧʨʠʤʝʨ - ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ 
ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʛʨʘʬ ʩʜʚʘʠʚʘʥʠʷ). ɺʩʣʝʜ-
ʩʪʚʠʝ ʩʪʨʝʤʣʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢ ʙʳʩʪʨʝʡʰʝʤʫ 
ʚʳʧʦʣʥʝʥʠʶ ʚʳʯʠʩʣʝʥʠʡ ʦʙʳʯʥʦ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 
ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʩʪʘʪʠʯʥʦʛʦ ʧʣʘʥʘ ʠʩʧʦʣʥʝʥʠʷ ʧʘʨʘʣ-
ʣʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ (ʤʠʛʨʘʮʠʷ ʧʦʜʟʘʜʘʯ ʚ ʧʨʝʜʝʣʘʭ 
ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʜʘʥʠʷ ʤʝʞʜʫ ʚʳʯʠʩʣʠʪʝʣʷʤʠ ʨʝʟʢʦ 
ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ). 
ʅʘ ʨʠʩ. 2 ʩʣʝʚʘ ʧʦʢʘʟʘʥʘ ʗʇʌ ʛʨʘʬʘ ʧʨʦʩʪʦʡ 

ʧʨʦʛʨʘʤʤʳ ʚʳʯʠʩʣʝʥʠʷ ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʨʥʝʡ ʧʦʣ-
ʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠ (ʩʧʨʘʚʘ) ʗʇʌ ʧʨʦʮʝ-
ʜʫʨʳ ʩʜʚʘʠʚʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 2. ʇʨʠʤʝʨʳ ʗʇʌ ʘʣʛʦʨʠʪʤʘ ʩ ʠʤʝʶʱʠʤʩʷ ʧʦʪʝʥʮʠʘʣʦʤ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʦʧʝʨʘʪʦʨʦʚ ʧʦ ʷʨʫʩʘʤ (ʩʣʝʚʘ, ʧʫʥʢʪʠʨʦʤ ʧʦʢʘʟʘʥ ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʧʦ 

ʷʨʫʩʘʤ) ʠ ʩ ʥʫʣʝʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚʘʨʠʘʪʠʚʥʦʩʪʠ (ʩʧʨʘʚʘ); ʮʠʬʨʳ ʚ ʮʝʥʪʨʝ - ʥʦʤʝʨʘ ʷʨʫʩʦʚ ʗʇʌ  

 
ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʚʘʨʠʘʪʠʚ-

ʥʦʩʪʠ (ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʩ 
ʫʨʦʚʥʷ ʥʘ ʫʨʦʚʝʥʴ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ ʩʚʷʟʝʡ) V ʢʦʥʢʨʝʪʥʦʡ ʗʇʌ ʧʨʝʜʣʦʞʝʥʦ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ (ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ) ʙʝʟʨʘʟʤʝʨʥʳʝ 
ʚʳʨʘʞʝʥʠʷ:  

  (1) 

ʠ  

 , (2) 

ʛʜʝ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʩʫʤʤʠʨʦʚʘʥʠʝ ʚʝʜʝʪʩʷ ʧʦ 
ʥʦʤʝʨʘʤ ʦʧʝʨʘʪʦʨʦʚ i, Pi - ʯʠʩʣʦ ʦʙʣʘʜʘʶʱʠʭ ʚʘʨʠ-
ʘʪʠʚʥʦʩʪʴʶ ʦʧʝʨʘʪʦʨʦʚ, P - ʦʙʱʝʝ ʯʠʩʣʦ ʦʧʝʨʘʪʦ-

ʨʦʚ,  ʠ  - ʤʘʢʩʠʤʘʣʴʥʳʡ ʠ ʤʠʥʠʤʘʣʴ-

ʥʳʡ ʥʦʤʝʨʘ ʷʨʫʩʦʚ ʜʘʥʥʦʡ ʗʇʌ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 
ʨʘʩʧʦʣʘʛʘʪʴʩʷ i-ʪʳʡ ʦʧʝʨʘʪʦʨ (ʬʘʢʪʠʯʝʩʢʠ ʜʠʘʧʘ-
ʟʦʥ ʚʦʟʤʦʞʥʦʛʦ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ), T - ʦʙʝɦʝ ʯʠʩʣʦ 
ʷʨʫʩʦʚ ʗʇʌ. ɺʳʨʘʞʝʥʠʷ (1) ʫʯʠʪʳʚʘʝʪ ʚʢʣʘʜ ʯʠʩʣʘ 
ʦʧʝʨʘʪʦʨʦʚ ʩʦ ʩʚʦʡʩʪʚʦʤ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ, ʚʳʨʘʞʝ-
ʥʠʝ (2) - ʚʝʣʠʯʠʥʫ ʩʦʙʩʪʚʝʥʥʦ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ, ʦʙʘ 
ʦʥʠ ʜʘʶʪ ʥʦʣʴ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʠ 
ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʶʪ ʩ ʝʸ ʫʚʝʣʠʯʝʥʠʝʤ; ʨʘʟʫʤʥʘ 
ʪʘʢʞʝ ʩʫʧʝʨʧʦʟʠʮʠʷ ʚʳʨʘʞʝʥʠʡ (1,2) ʚ ʬʦʨʤʝ ʠʭ 
ʧʨʦʠʟʚʝʜʝʥʠʷ. 
ɼʣʷ ʗʇʌ ʛʨʘʬʘ ʥʘ ʨʠʩ. 2 ʩʣʝʚʘ ʚʦʟʤʦʞʥʘ ʧʝʨʝ-

ʩʪʘʥʦʚʢʠ ʦʧʝʨʘʪʦʨʦʚ ʩ ʷʨʫʩʘ ʥʘ ʷʨʫʩ, ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʯʝʛʦ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʥʘ 2 (ʚʤʝʩʪʦ 
4-ʭ) ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʙʦʪʘʶʱʠʭ ʚʳʯʠʩʣʠʪʝʣʷʭ ʟʘ ʪʦ 
ʞʝ ʚʨʝʤʷ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʷʪʩʷ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ 
ʥʘ ʭʨʘʥʝʥʠʝ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ 
ʙʳʪʴ ʫʯʪʝʥʦ. 
ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʙʣʠʟʢʘ ʢ ʧʨʦʙʣʝʤʘʪʠʢʝ ʨʘʟʙʠʝ-

ʥʠʷ ʛʨʘʬʦʚ ʠ, ʩʦʛʣʘʩʥʦ [3], ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ NP-
ʧʦʣʥʳʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʠʟʙʝʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʵʚ-
ʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ; ʩ ʫʯʝʪʦʤ ʵʪʦʛʦ ʢʦʨʨʝʢʪʥʝʝ 
ʛʦʚʦʨʠʪʴ ʦ ʥʘʭʦʞʜʝʥʠʠ ʥʝ ʦʧʪʠʤʘʣʴʥʦʛʦ, ʘ ʨʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʨʠʙʣʠʞʘʶʱʝʛʦʩʷ ʢ ʦʧʪʠʤʘʣʴ-
ʥʦʤʫ. ʆʙʣʘʩʪʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʩʣʫʞʠʪ ʚʩʝ ʤʥʦʞʝ-
ʩʪʚʦ ʧʣʘʥʦʚ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʧʘʨʘʣʣʝʣʴʥʦʡ 
ʧʨʦʛʨʘʤʤʳ (ʩ ʫʯʝʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʚʷʟʝʡ). ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʫʤʥʦ 
ʧʨʠʥʠʤʘʪʴ ʤʘʢʩʠʤʫʤ ʩʢʦʨʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʠ/ʠʣʠ 

ʧʦʣʥʦʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦ-
ʚʘʥʠʷ. ɼʣʷ ʧʨʘʢʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʛʠʙʢʠʡ ʘʧ-
ʧʘʨʘʪ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩ ʨʘʟʥʦʡ 
ʩʪʝʧʝʥʴʶ ʦʧʪʠʤʠʟʘʮʠʠ (ʚʩʣʝʜʩʪʚʠʝ NP-ʧʦʣʥʦʪʳ ʟʘ-
ʜʘʯʠ ʧʦʥʠʤʘʷ ʵʪʫ ʧʨʦʮʝʜʫʨʫ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 
ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʵʚʨʠʩʪʠʢ ʚ ʩʪʦʨʦʥʫ ʫʣʫʯʰʝ-
ʥʠʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ) - ʦʪ "ʙʳʩʪʨʳʭ" ʤʝʪʦʜʦʚ 
(ʦʩʥʦʚʘʥʥʳʭ, ʥʘʧʨ., ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʗʇʌ ʩ ʧʦ-
ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ) ʜʦ ʙʦʣʝʝ ʪʨʫʜʦʝʤ-
ʢʠʭ (ʤʝʪʦʜʳ "ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ", ʵʚʦʣʶʮʠʦʥʥʳʝ ʠ 
ʜʨ.) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʫʯʰʠʭ ʨʝʰʝʥʠʡ. ʊʨʫʜʦʝʤʢʠʝ 
ʤʝʪʦʜʳ ʙʦʣʝʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʠʣʷʪʦʨʦʚ 
ʧʦʣʝʟʥʳʤʠ ʙʫʜʫʪ ʠʤʝʥʥʦ "ʙʳʩʪʨʳʝ" ʤʝʪʦʜʳ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝ-

ʥʠʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʨʘʟʨʘʙʦʪʢʫ "ʙʳʩʪ-
ʨʳʭ" ʵʚʨʠʩʪʠʢ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʣʫʯʝʥʠʷ ʨʘʮʠʦ-
ʥʘʣʴʥʳʭ (ʩʪʨʝʤʷʱʠʭʩʷ ʢ ʦʧʪʠʤʘʣʴʥʳʤ) ʧʣʘʥʦʚ ʚʳ-
ʧʦʣʥʝʥʠʷ ʯʘʩʪʝʡ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. 
ɹʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʗʇʌ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʛʨʘʬʘ: 

Å  - ʛʣʫʙʠʥʘ ʗʇʌ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʷʨʫʩʦʚ ʚ ʥʝʤ 

Å  ï h ʠʨʠʥʘ i-ʪʦʛʦ ʷʨʫʩʘ (ʢʦʣʠʯʝʩʪʚʦ ʦʧʝ-

ʨʘʪʦʨʦʚ ʥʘ ʥʸʤ)  

Å  ï ʰʠʨʠʥʘ ʗʇʌ ʛʨʘʬʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʘʢʩʠʤʫʤʦʤ ʦʧʝʨʘʪʦʨʦʚ ʧʦ ʚʩʝʤ ʷʨʫʩʘʤ, 

  

Å  ï ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ ʗʇʌ, 

 ,  - ʯʠʩʣʦ ʷʨʫʩʦʚ ʗʇʌ 

Å  - ʩʪʝʧʝʥʴ (ʢʦʵʬʬʠʮʠʝʥʪ) ʥʝʨʘʚʥʦʤʝʨʥʦ-

ʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʧʦ ʷʨʫʩʘʤ ʗʇʌ 

ʛʨʘʬʘ,  

Å ů - ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʰʠʨʠʥ 

ʷʨʫʩʦʚ, ů=   
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Å CV - ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʰʠʨʠʥ ʷʨʫʩʦʚ 

ʗʇʌ,  .  

 
ʀʩʭʦʜʷ ʠʟ ʦʙʱʝʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚʳʧʦʣ-

ʥʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʟʘʜʘʥʥʦʤ ʚʳ-
ʯʠʩʣʠʪʝʣʴʥʦʤ ʧʦʣʝ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʝʨʝ-
ʯʠʩʣʝʥʥʳʝ ʜʘʣʝʝ ʜʚʝ ʪʠʧʦʚʳʭ ʧʦʩʪʘʥʦʚʢʠ ʦʧʪʠʤʠ-
ʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ: 

a) ʊʨʝʙʦʚʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʦʩʪʠ (ʫʩʣʦʚʠʝ ʥʝʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʷʨʫʩʦʚ ʢʘʥʦʥʠ-
ʯʝʩʢʦʡ ʗʇʌ), ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ 
ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʥʝʵʬʬʝʢ-
ʪʠʚʥʳʤ (ʚ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ ʯʠʩʣʦ ʚʳʯʠʩʣʠʪʝʣʝʡ 

ʥʝ ʤʝʥʝʝ , ʚ ʨʝʘʣʴʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʘʣʛʦ-

ʨʠʪʤʘ ʠ ʢʘʯʝʩʪʚʘ ʘʣʛʦʨʠʪʤʘ "ʙʘʣʘʥʩʠʨʦʚʢʠ" ʦʧʝʨʘ-
ʪʦʨʦʚ ʧʦ ʷʨʫʩʘʤ). ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ 
ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʵʪʦʡ ʧʦʩʪʘʥʦʚʢʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 
ʘʣʛʦʨʠʪʤʦʚ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʝʥ. 
ʙ) ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʜʘʥʥʦʡ ʟʘʜʘʯʝ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ) ʠʤʝʶʱʝʡʩʷ ʄɺʉ ʧʨʠ ʜʦ-
ʧʫʱʝʥʠʠ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ. ɼʣʷ 
ʥʘʛʣʷʜʥʦʩʪʠ ʧʦʣʝʟʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʢʘʢ 
ʧʦʜʛʦʪʦʚʢʫ ʩʚʷʟʢʠ (bundle), ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʝ ʙʦʣʝʝ 
ʯʝʤ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʟʘʚʝʜʦʤʦ ʥʝʟʘʚʠʩʠʤʳʭ (ʦʨʪʦ-
ʛʦʥʘʣʴʥʳʭ) ʧʦ ʦʧʝʨʘʥʜʘʤ ʢʦʤʘʥʜ ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʴ-
ʥʦʡ ʩʠʩʪʝʤʳ ʚ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʡ ʠʜʝʦʣʦʛʝʤʝ 
ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩ ʷʚʥʳʤ ʧʘʨʘʣʣʝ-
ʣʠʟʤʦʤ ʢʦʤʘʥʜ (EPIC, Explicitly Parallel Instruction 
Computing) ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʝʡ ʘʨʭʠ-
ʪʝʢʪʫʨʳ ʩʚʝʨʭʜʣʠʥʥʦʛʦ ʢʦʤʘʥʜʥʦʛʦ ʩʣʦʚʘ (VLIW, 
Very Long Instruction Word). 
ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ 

ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʚ ʩʣʫʯʘʝ ʤʥʦ-
ʛʦʟʘʜʘʯʥʦʛʦ ʨʝʞʠʤʘ ʥʝʦʙʭʦʜʠʤʘ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦ 
ʚʩʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʝʤʳʤ ʟʘʜʘʥʠʷʤ. ʆʜ-
ʥʘʢʦ ʦʧʪʠʤʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ ʠʟ (ʠʟ ʤʥʦ-
ʛʠʭ ʚʳʧʦʣʥʷʶʱʠʭʩʷ) ʧʨʦʛʨʘʤʤ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ 
ʦʧʪʠʤʠʟʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʞʠʤ ʤʥʦʛʦʟʘ-
ʜʘʯʥʦʩʪʠ. 
ʀʟʚʝʩʪʝʥ ʨʷʜ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʙʣʠʟ-

ʢʠʭ ʧʦ ʧʦʩʪʘʥʦʚʦʯʥʳʤ ʮʝʣʷʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʪʦʨʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʩʣʫʯʘʷ ʷʚʥʦ ʠʟ-
ʙʳʪʦʯʥʳ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʵʚʨʠʩʪʠʯʝʩʢʠʭ 
ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʨʘʮʠʦʥʘʣʴʥʳʭ (ʩʪʨʝʤʷʱʠʭʩʷ ʢ 
ʦʧʪʠʤʘʣʴʥʳʤ) ʧʣʘʥʦʚ ʚʳʧʦʣʥʝʥʠʷ ʯʘʩʪʝʡ ʧʘʨʘʣ-
ʣʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʨʘʙʦʪʘʥʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-
ʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 
ʫʨʦʚʥʷ (ʧʨʦʛʨʘʤʤʥʳʡ ʩʪʝʥʜ), ʚ ʢʦʪʦʨʦʤ ʜʣʷ ʦʧʠʩʘ-
ʥʠʝ ʩʪʨʘʪʝʛʠʡ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʥ ʚʩʪʨʦ-
ʝʥʥʳʡ ʩʢʨʠʧʪʦʚʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Lua ʧʦ 
ʧʨʠʯʠʥʝ ʝʛʦ ʠʟʚʝʩʪʥʳʭ ʧʦʣʝʟʥʳʭ ʢʘʯʝʩʪʚ.  
ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ-

ʨʠʷ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ 
ʧʨʠʚʝʜʝʥʦ ʚ ʨʘʙʦʪʝ [4]) ʩʦʟʜʘʥʘ ʥʘ ʢʦʤʧʠʣʠʨʫʝʤʦʤ 
ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ++, ʷʚʣʷʝʪʩʷ 32-ʙʠʪʥʳʤ 
GUI-ʧʨʠʣʦʞʝʥʠʝʤ Windows ʠ ʜʦʩʪʫʧʥʘ ʜʣʷ ʩʚʦʙʦʜ-
ʥʦʡ ʚʳʛʨʫʟʢʠ ʩ WEB-ʨʝʩʫʨʩʘ 
http://vbakanov.ru/spf@home/content/spf@home.rar.  
ʅʘʙʦʨ API-ʚʳʟʦʚʦʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʣʶʙʦʡ ʠʟ ʚʦʟʤʦʞʥʳʭ ʢʨʠ-
ʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ (ʚʢʣʶʯʘʷ ʠʭ ʢʦʤʙʠʥʘʮʠʠ), ʠʙʦ 
ʚʳʙʦʨ ʢʨʠʪʝʨʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʦʙʩʪʚʝʥʥʦ ʧʦʣʴʟʦ-
ʚʘʪʝʣʴ (ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʯ, ʠʤ ʧʦʩʪʘʚʣʝʥʥʳʭ). ʅʘʧʨʠ-
ʤʝʨ, ʩʦʚʩʝʤ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʝ ʀɻɸ ʚ ʚʠʜʝ ʗʇʌ (ʭʦʪʷ ʩʠʩʪʝʤʥʳʡ API ʠ ʩʦ-
ʜʝʨʞʠʪ ʪʘʢʦʡ ʚʳʟʦʚ). 
ʊʨʝʙʦʚʘʥʠʝ ʫʯʝʪʘ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ (ʧʦ ʧʘʨʘʤʝʪ-

ʨʘʤ ʦʙʲʝʤʘ ʧʘʤʷʪʠ, ʚʳʯʠʩʣʝʥʠʷʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠ-
ʧʘʤʠ ʜʘʥʥʳʭ, ʚʝʢʪʦʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʪ.ʧ.) ʚʳʯʠʩ-
ʣʠʪʝʣʴʥʦʛʦ ʧʦʣʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʚʳʧʦʣʥʝ-
ʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 
ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʚʳʯʠʩʣʠʪʝʣʝ ʧʦʪʨʝʙʦʚʘʣʠ ʜʦʧʦʣʥʝ-
ʥʠʷ ʤʦʜʝʣʠ ʩʠʩʪʝʤʦʡ ʪʝʛʦʚ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘ-
ʤʝʪʨʦʚ) ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ ʠ ʚʳʯʠʩʣʠʪʝʣʝʡ. ʊʘʢʞʝ ʨʝ-
ʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʪʝʛʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʝʨ ʚʝʨʰʠʥ 
ʠ ʜʫʛ ʀɻɸ (ʬʘʢʪʠʯʝʩʢʠ ʦʧʝʨʘʪʦʨʦʚ ʠ ʣʠʥʠʡ ʧʝʨʝ-
ʜʘʯʠ ʩʦʦʙʱʝʥʠʡ), ʧʦʟʚʦʣʷʶʱʘʷ ʟʘʜʘʚʘʪʴ ʜʣʷ ʥʠʭ 
ʩʦʙʩʪʚʝʥʥʳʝ ʤʝʪʨʠʢʠ. 
ɼʣʷ ʩʣʫʯʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʧʦʣʷ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʝʡ ʧʨʝʜʣʦʞʝʥʘ (ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ Lua) 
ʩʪʨʘʪʝʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʣʦʛʠʯʝʩʢʠ ʨʘʟʙʠʚʘʪʴ (ʨʘʩ-
ʱʝʧʣʷʪʴ) ʷʨʫʩʳ ʗʇʌ ʥʘ ʧʦʜʲʷʨʫʩʳ. ɽʩʣʠ ʚ ʧʨʝʜʝ-
ʣʘʭ ʜʘʥʥʦʛʦ ʷʨʫʩʘ ʠʤʝʝʪʩʷ ʦʧʝʨʘʪʦʨʦʚ ʥʝ ʙʦʣʝʝ ʯʝʤ 
ʯʠʩʣʦ ʚʳʯʠʩʣʠʪʝʣʝʡ, ʤʦʛʫʱʠʭ ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘ-
ʪʦʨʳ ʵʪʦʛʦ ʪʠʧʘ, ʪʦ ʦʥʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ, 
ʚ ʠʥʦʤ ʩʣʫʯʘʝ ʵʪʠ ʦʧʝʨʘʪʦʨʳ ʚʳʥʫʞʜʝʥʥʦ ʚʳʧʦʣ-
ʥʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘ ʧʦʜʲʷʨʫʩʘʭ (ʨʠʩ.3).  

 
ʈʠʩ. 3. ɺʳʧʦʣʥʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʛʝʪʝʨʦʛʝʥʥʦʤ ʧʦʣʝ ʚʳʯʠʩʣʠʪʝʣʝʡ ʩʦʛʣʘʩʥʦ ʩʭʝʤʳ 

ʨʘʩʱʝʧʣʝʥʠʷ ʷʨʫʩʦʚ ʜʣʷ 6 ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʝʡ (node) ʪʨʝʭ ʪʠʧʦʚ - type I, type II ʠ type III ʧʦ 3, 1 ʠ 

2 ʰʪʫʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ N-ʥʦʛʦ ʷʨʫʩʘ (tier) ʗʇʌ. 

 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʙʱʝʝ ʚʨʝʤʷ T ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʨʘʚʥʦ ʩʫʤʤʝ ʧʦ ʚʩʝʤ ʷʨʫʩʘʤ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝ-
ʥʠʡ ʚʨʝʤʝʥ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʥʘ ʧʦʜʲʷʨʫʩʘʭ 
ʜʘʥʥʦʛʦ ʷʨʫʩʘ:   

(3) 

ʛʜʝ j - ʯʠʩʣʦ ʷʨʫʩʦʚ, i - ʯʠʩʣʦ ʧʦʜʲʷʨʫʩʦʚ ʥʘ 
ʜʘʥʥʦʤ ʷʨʫʩʝ, kj - ʪʠʧʳ ʚʳʯʠʩʣʠʪʝʣʝʡ ʥʘ j-ʪʦʤ 

http://vbakanov.ru/spf@home/content/spf@home.rar

