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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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ʂʋʃʔʊʋʈʆʃʆɻʀʗ 
 

ʋʁʈʔ ʁ ɻʁɽʔ ʊɹʄʇʆʇɻ ɻ ʉʇʊʊʁʁ XVIII-XIX ɻɻ. 

ʇʘʣʠʡ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ 

ɼʦʢʪʦʨ ʢʫʣʴʪʫʨʦʣʦʛʠʠ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʠ  

ʈɻʋ ʥʝʬʪʠ ʠ ʛʘʟʘ 

ʠʤ. ʀ.ʄ. ɻʫʙʢʠʥʘ 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʘʣʦʥʳ ʢʦʥʮʘ XVIII ð ʥʘʯʘʣʘ XIX ʚʝʢʦʚ ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʠʝ (ʩʘʣʦʥʳ ʀ.ʀ. ʐʫʚʘʣʦʚʘ, 

ɽ.ʄ. ʍʠʪʨʦʚʦ ʠ ʧʨ.) ʠ çʜʝʤʦʢʨʘʪʠʯʝʩʢʠʝè, ʛʜʝ ʚ ʩʦʩʪʘʚ ʫʯʘʩʪʥʠʢʦʚ ʩʘʣʦʥʘ ʚʭʦʜʠʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʥʦ-

ʯʠʥʥʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ. 

ɺ ʩʚʦʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʘʣʦʥʦʚ: ʣʠʪʝʨʘʪʫʨʥʳʝ, ʤʫʟʳʢʘʣʴʥʳʝ, ʬʠ-

ʣʦʩʦʬʩʢʠʝ ʠ ʧʨ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʥʦʩʠʣʠ ʩʤʝʰʘʥʥʳʡ ʭʘʨʘʢʪʝʨ: ʬʠʣʦʩʦʬʩʢʦ-ʣʠʪʝʨʘʪʫʨʥʳʡ, ʣʠ-

ʪʝʨʘʪʫʨʥʦ- 

ʤʫʟʢrʘʣʴʥʳʡ ʠ ʜʨ. ɺ ʩʘʣʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʦʛʨʦʤʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʣʘʩʴ ʭʦʟʷʠʥʫ ʠʣʠ ʭʦʟʷʡʢʝ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʩʘʣʦʥʦʚ: ʩʘʣʦʥ ʛʨʘʬʘ ʀ.ʀ. ʐʫʚʘʣʦʚʘ, ɽ.ʄ. ʍʠʪʨʦʚʦ ʠ ʄ. ʖ. ɺʠʝʣʴʛʦʨʩʢʦʛʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʣʦʥ, ʪʠʧʳ ʠ ʚʠʜʳ ʩʘʣʦʥʦʚ, ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʠʝ ʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʝ ʩʘʣʦʥʳ, ʨʘʟʥʦ-

ʯʠʥʥʘʷ ʠʥʪʝʣʣʠʛʝʥʮʠʷ, ʛʨʘʬ ʀ.ʀ. ʐʫʚʘʣʦʚ, ' ɽ.ʄ. ʍʠʪʨʦʚʦ ʠ ʄ. ʖ. ɺʠʝʣʴʛʦʨʩʢʦʛʦ. 

 

TYPES AND FORMS OF SALONS OF THE XVIIITH AND XIXTH CENTURIES  

E. N. Paliy. 

Doctor of Culturology 

Professor of History Department,  

Gubkin Russian State University of Oil and Gas, 

Moscow 

Abstract 

The salons of the XVIIIth and the first half of the XIXth centuries fell into aristocratic (I.I.Shuvalov's, 

E.M.Khitrovo and other salons) and "democratic" ones which comprised intellectuals not of noble birth. 

As to their orientation, the salons can be divided into literary, musical, philosophical and other ones. However, 

many of them were of mixed character: philosophic-literary, literary-musical and other. In the salon culture, the 

leading role was played by the host or the hostess of the salon. 

Examples of such salons: Count LI. Shuvalov's and Count E.M. Khitrovo Salon. 

Keywords: salon, types and forms of salons, aristocratic and democratic salons, Count, E.M. Khitrovo 

 

ʉʘʣʦʥʥʘʷ ʢʫʣʴʪʫʨʘ ʥʝ ʠʟʫʯʘʣʘʩʴ ʢʘʢ ʮʝʣʦʩʪ-

ʥʳʡ ʢʫʣʴʪʫʨʥʳʡ ʬʝʥʦʤʝʥ. ʊʝ ʠʣʠ ʠʥʳʝ ʘʚʪʦʨʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʫʜʝʣʷʣʠ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʥʢʨʝʪ-

ʥʳʭ ʩʘʣʦʥʦʚ, ʥʦ ʤʘʣʦ ʢʪʦ ʛʦʚʦʨʠʣ ʦ ʪʠʧʘʭ ʠ ʚʠʜʘʭ 

ʪʘʢʠʭ ʩʘʣʦʥʦʚ. 

ɼʣʷ ʥʘʯʘʣʘ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʘʥʠʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʦʡ ʪʠʧʦʣʦʛʠʟʘʮʠʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʟʘ 

ʦʩʥʦʚʫ ʪʠʧʦʣʦʛʠʟʘʮʠʠ ʩʣʝʜʫʝʪ ʚʟʷʪʴ ʩʦʮʠʘʣʴʥʳʡ 

ʩʦʩʪʘʚ ʫʯʘʩʪʥʠʢʦʚ ʩʘʣʦʥʘ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦʙ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʠʭ ʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ 

ʩʘʣʦʥʘʭ. 

1. ɸʨʠʩʪʦʢʨʘʪʠʯʝʩʢʠʡ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 

ʥʘʤʠ ʧʝʨʠʦʜ ʠʩʪʦʨʠʠ, ʵʪʦ ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʪʠʧ (ʩʘ-

ʣʦʥʳ ʀ.ʀ. ʐʫʚʘʣʦʚʘ, ɽ.ʄ. ʍʠʪʨʦʚʦ ʠ ʧʨ.). 

2. ɼʝʤʦʢʨʘʪʠʯʝʩʢʠʡ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʠ ʵʪʦʪ ʪʠʧ ʩʘʣʦʥʘ ʦʪʨʘʞʘʣ ʢʫʣʴʪʫʨʫ ʜʚʦʨʷʥʩʢʦʛʦ 

ʩʣʦʷ, ʧʦʵʪʦʤʫ ʥʘʟʚʘʥʠʝ çʜʝʤʦʢʨʘʪʠʯʝʩʢʠʡè ʣʠʰʴ 

ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʚ ʩʦʩʪʘʚ ʫʯʘʩʪʥʠʢʦʚ ʩʘʣʦʥʘ ʚʭʦ-

ʜʠʣʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʥʦʯʠʥʥʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ, 

ʯʪʦ ʩʪʘʣʦ ʭʘʨʘʢʪʝʨʥʦ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XIX ʚʝʢʘ 

(ʪʦʯʥʝʝ ʙʳʣʦ ʙʳ ʥʘʟʚʘʪʴ ʵʪʦʪ ʪʠʧ ʩʘʣʦʥʘ ʩʤʝʰʘʥ-

ʥʳʤ ʪʠʧʦʤ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʛʦ ʩʘʣʦʥʘ ʩ ʫʯʘʩʪʠʝʤ 

ʨʘʟʥʦʯʠʥʥʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ). 

ʇʦ ʩʚʦʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʷʪʴ ʨʘʟ-

ʣʠʯʥʳʝ ʚʠʜʳ ʩʘʣʦʥʦʚ: ʣʠʪʝʨʘʪʫʨʥʳʝ, ʤʫʟʳʢʘʣʴ-

ʥʳʝ, ʬʠʣʦʩʦʬʩʢʠʝ ʠ ʧʨ. ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʥʦ-

ʩʠʣʠ ʩʤʝʰʘʥʥʳʡ ʭʘʨʘʢʪʝʨ: ʬʠʣʦʩʦʬʩʢʦ-

ʣʠʪʝʨʘʪʫʨʥʳʡ, ʣʠʪʝʨʘʪʫʨʥʦ-ʤʫʟʳʢʘʣʴʥʳʡ ʠ ʜʨ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʘʣʦʥʘ ʪʘʢʞʝ ʠʛ-

ʨʘʣʦ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʜʝʣʷ-

ʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʘʣʦʥʦʚ: ʩʪʦʣʠʯʥʳʝ, ʧʨʦʯʠʝ 

ʛʦʨʦʜʩʢʠʝ ʠ ʫʩʘʜʝʙʥʳʝ. 

ʀ, ʥʘʢʦʥʝʮ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʚ ʩʘʣʦʥʥʦʡ 

ʢʫʣʴʪʫʨʝ ʦʛʨʦʤʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʣʘʩʴ ʭʦʟʷʠʥʫ (ʭʦ-

ʟʷʡʢʝ), ʧʦʵʪʦʤʫ ʢʦʥʢʨʝʪʥʳʡ ʩʘʣʦʥ ʚʩʝʛʜʘ ʥʦʩʠʣ 

ʠʤʷ ʝʛʦ ʚʣʘʜʝʣʴʮʘ ʠʣʠ ʚʣʘʜʝʣʠʮʳ, ʠʥʦʛʜʘ ʩʝʤʴʠ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʘʣʦʥʦʚ XVIII 

ʚʝʢʘ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ʩʘʣʦʥ ʛʨʘʬʘ ʐʫʚʘʣʦʚʘ. 

ʉʘʣʦʥ ʛʨʘʬʘ ʀʚʘʥʘ ʀʚʘʥʦʚʠʯʘ ʐʫʚʘʣʦʚʘ 

ʇʝʨʚʳʤ ʚ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ ʣʠʪʝʨʘʪʫʨʥʳʤ ʩʘʣʦ-

ʥʦʤ, ʚʦʟʥʠʢʰʠʤ ʚ ʇʝʪʝʨʙʫʨʛʝ 50-ʭ ʛʦʜʦʚ XVIII ʚ., 

ʩʯʠʪʘʶʪ ʩʘʣʦʥ ʛʨʘʬʘ, ʛʝʥʝʨʘʣ-ʘʜʲʶʪʘʥʪʘ ʠ ʠʟʚʝʩʪ-

ʥʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʜʝʷʪʝʣʷ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ ʀʚʘʥʘ 

ʀʚʘʥʦʚʠʯʘ ʐʫʚʘʣʦʚʘ (1727-1797). ɿʘʨʦʞʜʝʥʠʝ ʩʘ-

ʣʦʥʘ ʐʫʚʘʣʦʚʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʬʨʘʥʮʫʟʩʢʦʡ ʪʨʘʜʠ-

ʮʠʝʡ ʩʘʣʦʥʥʦʡ ʢʫʣʴʪʫʨʳ[1]. ʆʙʨʘʟʦʚʘʥʠʝ ʚʳʩʰʠʭ 

ʩʦʩʣʦʚʠʡ ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʝʝ ʩʚʝʪʩʢʫʶ, ʩʘʣʦʥʥʦ-

ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʧʨʠʜʚʦʨʥʳʝ 
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ʨʘʟʚʣʝʯʝʥʠʷ ʚʩʝ ʙʦʣʴʰʝ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ɺʝʨʩʘʣʴ. 

ɺ ʢʨʫʛʘʭ ʚʳʩʰʝʛʦ ʦʙʱʝʩʪʚʘ ʥʘʯʠʥʘʶʪ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʪʴʩʷ ʬʨʘʥʮʫʟʩʢʠʡ ʷʟʳʢ ʠ ʬʨʘʥʮʫʟʩʢʘʷ ʤʦʜʘ, 

ʀ.ʀ. ʐʫʚʘʣʦʚ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʝʚ-

ʥʦʩʪʥʳʭ ʩʪʦʨʦʥʥʠʢʦʚ ʵʪʠʭ ʧʝʨʝʤʝʥ, ʷʚʣʷʷ ʩʦʙʦʡ 

ʦʙʨʘʟʝʮ ʚʝʣʴʤʦʞʠ ʥʦʚʦʛʦ ʚʨʝʤʝʥʠ. ʆʥ ʚʳʧʠʩʳʚʘʣ 

ʠʟ ʇʘʨʠʞʘ ʤʝʙʝʣʴ, ʦʜʝʞʜʫ, ʣʘʢʝʝʚ, ʣʠʪʝʨʘʪʫʨʥʳʝ ʠ 

ʞʫʨʥʘʣʴʥʳʝ ʥʦʚʠʥʢʠ, ʞʘʜʥʦ ʣʦʚʠʣ ʥʦʚʦʩʪʠ ʬʨʘʥ-

ʮʫʟʩʢʦʡ ʞʠʟʥʠ[2]. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʫ 

ʥʝʛʦ ʩʦʚʨʝʤʝʥʝʤ ʠ ʚʦʟʥʠʢ ʩʘʣʦʥ, ʚʦ ʤʥʦʛʦʤ ʧʦʚʪʦ-

ʨʷʚʰʠʡ ʬʦʨʤʳ ʢʫʣʴʪʫʨʥʦʛʦ ʙʳʪʘ ʩʚʝʪʩʢʠʭ ʢʨʫʛʦʚ 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʏʘʩʪʳʤ ʛʦʩʪʝʤ ʛʦʩʪʠʥʦʡ ʀ.ʀ. ʐʫʚʘʣʦʚʘ ʙʳʣ 

ʄ.ɺ. ʃʦʤʦʥʦʩʦʚ. ɹʳʣʦ ʟʘʚʝʜʝʥʦ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʧʦ-

ʩʳʣʘʣ ʚʩʝ ʩʚʦʠ ʩʦʯʠʥʝʥʠʷ ʥʘ ʩʫʜ ʀ.ʀ. ʐʫʚʘʣʦʚʫ, ʘ 

ʟʘʪʝʤ ʧʨʠʝʟʞʘʣ ʚʳʩʣʫʰʘʪʴ ʝʛʦ ʤʥʝʥʠʝ ʦ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʩʪʠʭʘʭ ʠ ʟʘʦʜʥʦ ʥʘʩʪʘʚʠʪʴ ʶʥʦʛʦ ʚʝʣʴʤʦʞʫ ʚ 

ʝʛʦ ʣʶʙʠʪʝʣʴʩʢʦʤ ʩʦʯʠʥʠʪʝʣʴʩʪʚʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ 

ʢʦʥʮʝ 1752 ʛ. ʃʦʤʦʥʦʩʦʚ ʫʯʠʣ ʐʫʚʘʣʦʚʘ ʩʪʠʭʦʩʣʦ-

ʞʝʥʠʶ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʝ ʩʜʝʣʘʣʦ ʶʥʦʰʫ ʧʝʨ-

ʚʦʢʣʘʩʩʥʳʤ ʧʦʵʪʦʤ, ʥʦ ʚʩʝ ʞʝ ʧʦʟʚʦʣʠʣʦ ʝʤʫ ʙʝʟ-

ʦʰʠʙʦʯʥʦ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʜʦʩʪʦʠʥʩʪʚʘʭ ʠ 

ʥʝʜʦʩʪʘʪʢʘʭ ʩʦʯʠʥʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʨʦʚ. ʂ ʝʛʦ 

ʩʫʞʜʝʥʠʷʤ ʧʨʠʩʣʫʰʠʚʘʣʠʩʴ ʧʨʠʜʚʦʨʥʳʝ ʢʘʚʘʣʝʨʳ, 

ʪʘʢʞʝ ʫʚʣʝʢʘʚʰʠʝʩʷ ʨʦʩʩʠʡʩʢʦʡ ʩʣʦʚʝʩʥʦʩʪʴʶ ʠ 

ʜʘʞʝ ʧʠʩʘʚʰʠʝ ʩʪʠʭʠ[3]. ʋʞʝ ʪʦʛʜʘ ʚ ʦʮʝʥʢʘʭ ʐʫ-

ʚʘʣʦʚʘ ʧʨʦʷʚʣʷʣʦʩʴ ʫʤʝʥʠʝ ʫʚʘʞʘʪʴ ʯʫʞʦʝ ʤʥʝʥʠʝ 

- ʯʝʨʪʘ ʦʯʝʥʴ ʚʘʞʥʘʷ ʚ ʭʘʨʘʢʪʝʨʝ ʙʫʜʫʱʝʛʦ ʭʦʟʷʠʥʘ 

ʩʘʣʦʥʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʩʘʤʳʤ ʨʘʟʥʳʤ ʧʦ ʚʦʟ-

ʟʨʝʥʠʷʤ, ʚʦʩʧʠʪʘʥʠʶ ʠ ʥʨʘʚʫ ʣʶʜʷʤ ʫʶʪʥʦ ʯʫʚ-

ʩʪʚʦʚʘʪʴ ʩʝʙʷ ʚ ʝʛʦ ʛʦʩʪʠʥʦʡ. 

ʃʠʪʝʨʘʪʫʨʥʘʷ ʧʦʣʝʤʠʢʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚ ʪʝ 

ʛʦʜʳ ʚʘʞʥʳʤ ʷʚʣʝʥʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʟʘʥʠ-

ʤʘʣʘ ʟʘʤʝʪʥʦʝ ʤʝʩʪʦ ʚ ʵʪʦʤ ʩʘʣʦʥʝ. ʅʫʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚ ʠ ʨʫʩʩʢʠʡ ʧʦʵʪ ɸ.ʇ. ʉʫ-

ʤʘʨʦʢʦʚ ʦʪʣʠʯʘʣʠʩʴ ʨʝʟʢʦʡ ʟʘʧʘʣʴʯʠʚʦʩʪʴʶ ʚ 

ʦʙʣʘʩʪʠ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʐʫʚʘʣʦʚ, ʦʙʣʘʜʘʷ ʤʷʛʢʠʤ, 

ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʤ ʥʨʘʚʦʤ, ʩʪʨʝʤʠʣʩʷ ʧʨʠʤʠʨʠʪʴ 

ʩʧʦʨʱʠʢʦʚ. ɺ ʩʬʝʨʝ ʚʥʠʤʘʥʠʷ ʚʝʣʴʤʦʞʠ ʥʘʭʦʜʠ-

ʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ ʢʫʣʴʪʫʨʥʦʡ ʠ ʧʨʦʩʚʝʪʠ-

ʪʝʣʴʩʢʦʡ ʞʠʟʥʠ ʈʦʩʩʠʠ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʪʝʘʪʨ, ʦʬʠʮʠʘʣʴʥʦ ʫʯʨʝʞʜʝʥʥʳʡ ʚ 1756 ʛ. ʩ ɸ.ʇ. 

ʉʫʤʘʨʦʢʦʚʳʤ ʚʦ ʛʣʘʚʝ[4]. 

ʀ.ʀ. ʐʫʚʘʣʦʚ ʧʦʢʨʦʚʠʪʝʣʴʩʪʚʦʚʘʣ ʥʝ ʪʦʣʴʢʦ 

ʣʠʪʝʨʘʪʦʨʘʤ, ʥʦ ʠ ʭʫʜʦʞʥʠʢʘʤ. ɽʛʦ ʩʪʘʨʘʥʠʷʤʠ ʚ 

1757 ʛ. ʚ ʇʝʪʝʨʙʫʨʛʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ɸʢʘʜʝʤʠʷ ʭʫʜʦ-

ʞʝʩʪʚ, ʢʦʪʦʨʫʶ ʦʥ ʚʦʟʛʣʘʚʣʷʣ ʜʦ 1763 ʛ. ʅʘ ʧʝʨʚʳʭ 

ʧʦʨʘʭ ʚ ʝʛʦ ʦʩʦʙʥʷʢʝ ʙʳʣʘ ʨʘʟʤʝʱʝʥʘ ɸʢʘʜʝʤʠʷ ʭʫ-

ʜʦʞʝʩʪʚ. ɽʛʦ ʜʦʤ ʧʦʩʣʫʞʠʣ ʚʨʝʤʝʥʥʳʤ ʧʨʠʶʪʦʤ 

ʜʣʷ ʧʨʠʙʳʚʰʠʭ ʚ 1758 ʛ. ʠʟ ʄʦʩʢʚʳ ʚ ʇʝʪʝʨʙʫʨʛ 

ʧʝʨʚʳʭ 16 ʧʘʥʩʠʦʥʝʨʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʚʦʩʧʠʪʘʥ-

ʥʠʢʦʚ ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʨʝʜʠ ʥʠʭ - ʠʟ-

ʚʝʩʪʥʳʡ ʚ ʙʫʜʫʱʝʤ ʘʨʭʠʪʝʢʪʦʨ ʀʚʘʥ ʉʪʘʨʦʚ, ʘ 

ʪʘʢʞʝ ʟʥʘʤʝʥʠʪʳʡ ɺʘʩʠʣʠʡ ɹʘʞʝʥʦʚ. 

ɼʚʦʨʝʮ ʐʫʚʘʣʦʚʘ ʙʳʣ ʠʟʚʝʩʪʝʥ ʩʦʚʨʝʤʝʥʥʠ-

ʢʘʤ ʢʘʢ ʙʦʛʘʪʝʡʰʝʝ ʢʥʠʞʥʦʝ ʭʨʘʥʠʣʠʱʝ. ɺʦ ʤʥʦ-

ʛʦʤ ʠʤʝʥʥʦ ʯʝʨʝʟ ʝʛʦ ʭʦʟʷʠʥʘ ʨʫʩʩʢʦʝ ʦʙʱʝʩʪʚʦ 

ʝʣʠʟʘʚʝʪʠʥʩʢʦʡ ʵʧʦʭʠ ʟʥʘʢʦʤʠʣʦʩʴ ʩ ʥʦʚʝʡʰʠʤʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʟʘʨʫʙʝʞʥʳʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʦ-

ʥʝʯʥʦ, ʬʨʘʥʮʫʟʩʢʠʭ ʘʚʪʦʨʦʚ. ʉʘʤ ʀʚʘʥ ʀʚʘʥʦʚʠʯ 

ʚʩʷʯʝʩʢʠ ʧʦʦʱʨʷʣ ʣʠʪʝʨʘʪʫʨʥʦ-ʬʠʣʦʩʦʬʩʢʠʝ ʠʥʪʝ-

ʨʝʩʳ ʨʫʩʩʢʠʭ ʚʝʣʴʤʦʞ. 

ʐʫʚʘʣʦʚʩʢʠʡ ʩʘʣʦʥ ʥʝ ʦʩʪʘʚʣʷʣʠ ʩʚʦʠʤ ʚʥʠ-

ʤʘʥʠʝʤ ʠ ʮʘʨʩʪʚʫʶʱʠʝ ʦʩʦʙʳ. ɽʛʦ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʧʦʩʝʱʘʣʘ ʠʤʧʝʨʘʪʨʠʮʘ ɽʣʠʟʘʚʝʪʘ ʇʝʪʨʦʚʥʘ, ʯʘʩʪʦ 

ʦʙʝʜʘʚʰʘʷ ʫ ʩʚʦʝʛʦ ʣʶʙʠʤʮʘ. ɽʢʘʪʝʨʠʥʘ II ʪʘʢʞʝ 

ʫʜʦʩʪʘʠʚʘʣʘ ʝʛʦ ʩʚʦʠʤ ʚʥʠʤʘʥʠʝʤ. 

ɺ ʤʘʨʪʝ 1763 ʛ. ʐʫʚʘʣʦʚ ʧʦʢʠʜʘʝʪ ʈʦʩʩʠʶ ʥʘ 

ʜʦʣʛʠʭ ʯʝʪʳʨʥʘʜʮʘʪʴ ʣʝʪ[5]. ɺʦ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʠʷ 

ʀ.ʀ. ʐʫʚʘʣʦʚʘ ʝʛʦ ʦʩʦʙʥʷʢ ʚʩʝ ʞʝ ʭʨʘʥʠʣ ʘʨʪʠʩʪʠ-

ʯʝʩʢʠ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʪʨʘʜʠʮʠʠ ʞʠʟʥʠ ʩʚʦʝʛʦ ʭʦ-

ʟʷʠʥʘ. ɺʝʩʥʦʡ 1769 ʛ. ʟʜʝʩʴ ʧʨʦʭʦʜʠʣʠ ʦʪʢʨʳʪʳʝ 

ʢʘʤʝʨʥʳʝ ʢʦʥʮʝʨʪʳ ʜʣʷ ʣʶʙʠʪʝʣʝʡ ʤʫʟʳʢʠ, ʦʨʛʘ-

ʥʠʟʦʚʘʥʥʳʝ ʟʥʘʤʝʥʠʪʳʤ ʧʨʝʤʴʝʨʦʤ ʠʪʘʣʴʷʥʩʢʦʡ 

ʦʧʝʨʳ ʧʝʚʮʦʤ ʄʘʥʬʨʝʜʠʥʠ. ɺ ʵʪʠʭ ʢʦʥʮʝʨʪʘʭ 

ʫʯʘʩʪʚʦʚʘʣʠ ʣʫʯʰʠʝ ʧʝʚʮʳ ʠ ʤʫʟʳʢʘʥʪʳ ʩʝʚʝʨʥʦʡ 

ʩʪʦʣʠʮʳ. 

ɺʦʟʚʨʘʱʝʥʠʝ ʀ.ʀ. ʐʫʚʘʣʦʚʘ ʠʟ-ʟʘ ʛʨʘʥʠʮʳ 

ʩʪʘʣʦ ʜʦʚʦʣʴʥʦ ʟʘʤʝʪʥʳʤ ʩʦʙʳʪʠʝʤ ʚ ʞʠʟʥʠ ʇʝʪʝʨ-

ʙʫʨʛʘ[6], 

ʉ 1787 ʛ. ʀ.ʀ. ʐʫʚʘʣʦʚ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʩʝ-

ʣʠʣʩʷ ʚ ʇʝʪʝʨʙʫʨʛʝ, ʚ ʩʚʦʝʤ ʦʩʦʙʥʷʢʝ ʥʘ ʅʝʚʩʢʦʤ 

ʧʨʦʩʧʝʢʪʝ. ʀʤʝʥʥʦ ʢ 80-90-ʤ ʛʦʜʘʤ XVIII ʚ. ʦʪʥʦ-

ʩʠʪʩʷ ʪ ʧʝʨʠʦʜ ʨʘʩʮʚʝʪʘ ʰʫʚʘʣʦʚʩʢʦʛʦ ʩʘʣʦʥʘ. ɺ 

ʵʪʠ ʛʦʜʳ ʝʛʦ ʭʦʟʷʠʥ ʦʪʦʰʝʣ ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʜʝʣ, ʠʤʝʣ ʙʦʣʴʰʝ ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʨʦʤʝ ʪʦʛʦ, 

ʦʥ ʫʞʝ ʧʨʠʦʙʨʝʣ ʦʧʳʪ ʦʙʱʝʥʠʷ ʚ ʙʣʝʩʪʷʱʠʭ ʧʘ-

ʨʠʞʩʢʠʭ ʩʘʣʦʥʘʭ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʩʘʣʦʥʝ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʬʨʘʥʮʫʟʩʢʠʭ ʵʤʠʛʨʘʥʪʦʚ (ʙʝʞʘʚʰʠʭ ʚ ʈʦʩ-

ʩʠʶ ʧʦʩʣʝ ɺʝʣʠʢʦʡ ʬʨʘʥʮʫʟʩʢʦʡ ʨʝʚʦʣʶʮʠʠ) ʪʘʢʞʝ 

ʚʥʦʩʠʣʦ ʵʣʝʤʝʥʪ ʦʙʳʯʥʳʭ ʜʣʷ ʇʘʨʠʞʘ ʬʦʨʤ ʦʙʱʝ-

ʥʠʷ. ʅʝʤʘʣʦ ʠʟʤʝʥʠʣʦʩʴ ʠ ʨʦʩʩʠʡʩʢʦʝ ʚʳʩʰʝʝ ʦʙ-

ʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʳʣʦ 

ʫʞʝ ʧʨʠʦʙʱʝʥʦ ʢ ʠʜʝʷʤ ʇʨʦʩʚʝʱʝʥʠʷ ʠ ʬʨʘʥʮʫʟ-

ʩʢʦʤʫ ʧʦʣʠʪʝʩʫ. 

ɼʦʤ ʀ.ʀ. ʐʫʚʘʣʦʚʘ ʥʘ ʅʝʚʩʢʦʤ ʧʨʦʩʧʝʢʪʝ 

ʩʪʘʣ ʥʘʩʪʦʷʱʠʤ ʦʙʨʘʟʮʦʤ ʚʢʫʩʘ ʠ ʨʘʟʫʤʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ɺ ʥʝʤ ʨʘʟʤʝʱʘʣʘʩʴ ʙʠʙʣʠʦʪʝʢʘ, ʜʦ-

ʩʪʫʧʥʘʷ ʜʣʷ ʚʩʝʭ, ʢʪʦ ʞʝʣʘʣ ʝʶ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ. 

çɼʚʝʨʠ ʪʘʤ ʚʩʝʛʜʘ ʙʳʣʠ ʦʪʢʨʳʪʳ, ʠ ʪʝ, ʢʪʦ ʠʤʝʣʠ 

ʥʫʞʜʫ ʚ ʵʪʦʤ, ʚʩʝʛʜʘ ʧʨʠʥʠʤʘʣʠʩʴ ʥʘʠʣʫʯʰʠʤ ʦʙ-

ʨʘʟʦʤè, - ʧʠʩʘʣ ʙʠʦʛʨʘʬ ʀʚʘʥʘ ʀʚʘʥʦʚʠʯʘ ʚ ʥʘʯʘʣʝ 

XIX ʚʝʢʘ[7]. 

ʍʦʟʷʠʥ ʩʘʣʦʥʘ ʠ ʚ ʩʪʘʨʦʩʪʠ ʙʳʣ ʩʚʝʪʩʢʠ ʙʝʟ-

ʫʧʨʝʯʝʥ, ʧʦʜʜʝʨʞʠʚʘʣ ʨʘʟʛʦʚʦʨ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦ 

ʚʥʠʢʘʣ ʚ ʧʦʜʨʦʙʥʦʩʪʠ ʩʦʙʳʪʠʡ. 

ɺ ʩʘʣʦʥʝ ʐʫʚʘʣʦʚʘ ʤʦʞʥʦ ʙʳʣʦ ʚʩʪʨʝʪʠʪʴ 

ʢʨʫʧʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʘʥʦʚʥʠʢʦʚ 

ʪʦʛʦ ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, ʦʜʥʠʤ ʠʟ ʧʦʩʝʪʠʪʝʣʝʡ ʩʘ-

ʣʦʥʘ ʙʳʣ ʌ.ʀ. ʗʥʢʦʚʠʯ, ʟʘʥʠʤʘʚʰʠʡ ʚ 80-90-ʝ ʛʦʜʳ 

ʢʨʫʧʥʳʡ ʧʦʩʪ ʚ ʢʦʤʠʩʩʠʠ ʦ ʥʘʨʦʜʥʳʭ ʫʯʠʣʠ-

ʱʘʭ[8]). 

ɻʣʘʚʥʳʤ ʠʥʪʝʨʝʩʦʤ ʧʦʩʝʪʠʪʝʣʝʡ ʦʩʦʙʥʷʢʘ ʥʘ 

ʅʝʚʩʢʦʤ ʧʨʦʩʧʝʢʪʝ ʦʩʪʘʚʘʣʘʩʴ ʣʠʪʝʨʘʪʫʨʘ. ʋ ʐʫ-

ʚʘʣʦʚʘ ʙʳʚʘʣʠ ʦʯʝʥʴ ʤʥʦʛʠʝ ʧʠʩʘʪʝʣʠ ʠ ʧʦʵʪʳ ʪʦʛʦ 

ʚʨʝʤʝʥʠ. ʂ ʥʝʤʫ ʟʘʭʦʜʠʣ ʠ ʠʟʚʝʩʪʥʳʡ ʨʝʚʥʠʪʝʣʴ 

ʯʠʩʪʦʪʳ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʘʜʤʠʨʘʣ ɸ.ʉ. ʐʠʰʢʦʚ, ʦʙ-

ʣʘʜʘʚʰʠʡ ʥʝʟʘʫʨʷʜʥʳʤ ʜʘʨʦʤ ʨʘʩʩʢʘʟʯʠʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʰʫ-

ʚʘʣʦʚʩʢʠʝ ʚʝʯʝʨʘ ʦʪʨʘʞʘʣʠ ʤʥʦʛʠʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦ-ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ 

ʈʦʩʩʠʠ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʢʨʦʤʝ, ʧʦʞʘʣʫʡ, ʫʚʣʝʯʝʥʠʷ 

ʨʫʩʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʤʘʩʦʥʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ. ɺʦ 

ʤʥʦʛʦʤ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʘʤ ʐʫʚʘʣʦʚ ʥʝ 
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ʠʤʝʣ ʥʘʢʣʦʥʥʦʩʪʝʡ ʢ ʤʠʩʪʠʮʠʟʤʫ, ʩʯʠʪʘʣ ʝʛʦ çʩʫ-

ʝʪʥʳʤ ʠ ʥʝʥʫʞʥʳʤè. ʐʫʚʘʣʦʚ ʩʦʝʜʠʥʷʣ ʚ ʩʝʙʝ ʭʘ-

ʨʘʢʪʝʨʥʳʝ ʜʣʷ ʵʧʦʭʠ ʚʦʣʴʪʝʨʴʷʥʩʪʚʦ, ʥʝʢʦʪʦʨʦʝ 

ʚʦʣʴʥʦʜʫʤʩʪʚʦ ʠ ʥʘʙʦʞʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʧʨʦʷʚʠʚ-

ʰʫʶʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʞʠʟʥʠ. 

ɽʱʝ ʦʜʥʠʤ ʠʟ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʠʭ ʩʘʣʦʥʦʚ, ʥʦ 

ʫʞʝ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʧʝʨʠʦʜʘ - ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ 

XIX ʚʝʢʘ - ʙʳʣ ʩʘʣʦʥ ɽ.ʄ. ʍʠʪʨʦʚʦ. 

ʉʘʣʦʥ ɽʣʠʟʘʚʝʪʳ ʄʠʭʘʡʣʦʚʥʳ ʍʠʪʨʦʚʦ 

ɺ ʧʝʪʝʨʙʫʨʛʩʢʦʤ ʦʙʱʝʩʪʚʝ ʚ ʧʦʜʨʘʞʘʥʠʝ ʦʙ-

ʱʝʩʪʚʫ ʧʘʨʠʞʩʢʦʤʫ ʧʦʷʚʠʣʠʩʴ ʜʘʤʳ ʚʳʩʰʝʛʦ 

ʢʨʫʛʘ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ ʚ ʩʚʝʪʝ ʩʚʦʝʡ ʨʦʩʢʦʰʴʶ, 

ʢʨʘʩʦʪʦʡ, ʧʦʣʦʞʝʥʠʝʤ ʠ ʫʤʦʤ. ʇʨʠʤʝʨʦʤ ʪʠʧʠʯ-

ʥʦʛʦ ʚʝʣʠʢʦʩʚʝʪʩʢʦʛʦ ʩʘʣʦʥʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʘʣʦʥ 

ɽʣʠʟʘʚʝʪʳ ʄʠʭʘʡʣʦʚʥʳ ʍʠʪʨʦʚʦ, ʫʨʦʞʜʝʥʥʦʡ ʂʫ-

ʪʫʟʦʚʦʡ. 

ʇʦ ʦʪʟʳʚʘʤ ʩʦʚʨʝʤʝʥʥʠʢʘ ɺ.ɸ. ʉʦʣʣʦʛʫʙʘ, ʩʘ-

ʣʦʥ ɽʣʠʟʘʚʝʪʳ ʄʠʭʘʡʣʦʚʥʳ ʙʳʣ ʩʘʤʦʡ ʦʞʠʚʣʝʥ-

ʥʦʡ, ʵʢʣʝʢʪʠʯʥʦʡ ʧʝʪʝʨʙʫʨʛʩʢʦʡ ʛʦʩʪʠʥʦʡ. ʉʘʤʘ 

ɽʣʠʟʘʚʝʪʘ ʄʠʭʘʡʣʦʚʥʘ ʦʙʣʘʜʘʣʘ ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ 

ʩʚʝʪʩʢʦʩʪʴʶ, ʧʨʠʚʝʪʣʠʚʦʩʪʴʶ, ʠʟʳʩʢʘʥʥʦʡ ʠ ʪʦʡ 

ʚʩʝʧʨʦʱʘʶʱʝʡ ʜʦʙʨʦʪʦʡ, ʢʦʪʦʨʘʷ ʪʦʣʴʢʦ ʚʩʪʨʝʯʘ-

ʝʪʩʷ ʚ ʥʘʩʪʦʷʱʠʭ ʙʦʣʴʰʠʭ ʙʘʨʳʥʷʭ[9]. ʉʣʦʚʦʤ çʵʢ-

ʣʝʢʪʠʟʤè ʉʦʣʣʦʛʫʙ ʚʳʨʘʞʘʝʪ ʪʦ ʞʝ ʯʪʦ, ʛʦʨʘʟʜʦ 

ʪʦʯʥʝʝ, ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ ʛʦʚʦʨʠʪ ʇ.ɸ. ɺʷʟʝʤʩʢʠʡ ʦ 

ʩʘʣʦʥʝ ʛʨʘʬʠʥʠ ʌʠʢʝʣʴʤʦʥ (ʥʝ ʦʪʣʠʯʘʚʰʝʤʩʷ ʦʪ 

ʩʘʣʦʥʘ ɽ.ʄ. ʍʠʪʨʦʚʦ), ʥʘʟʳʚʘʷ ʝʛʦ çʝʚʨʦʧʝʡʩʢʦ-

ʨʫʩʩʢʠʤè ʠ ʦʪʤʝʯʘʷ, ʯʪʦ çʚ ʥʝʤ ʠ ʜʠʧʣʦʤʘʪʳ, ʠ 

ʇʫʰʢʠʥ ʙʳʣʠ ʜʦʤʘè [10]. 

ʉʦʚʨʝʤʝʥʥʠʢʠ ʦʪʤʝʯʘʣʠ ʩʝʨʜʝʯʥʳʝ ʢʘʯʝʩʪʚʘ 

ɽʣʠʟʘʚʝʪʳ ʄʠʭʘʡʣʦʚʥʳ, ʟʘʤʝʯʘʷ, ʯʪʦ ʦʥʘ ʙʳʣʘ 

ʜʨʫʛ ʜʨʫʟʝʡ ʩʚʦʠʭ. ʀ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʚʦʠʭ ʜʨʫʟʝʡ ʭʣʦ-

ʧʦʪʘʣʘ ʦʥʘ: ʢ ʥʝʡ ʦʙʨʘʱʘʣʠʩʴ ʠ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʘʜʦ 

ʙʳʣʦ ʧʦʤʦʯʴ ʣʶʜʷʤ, ʝʡ ʥʝʟʥʘʢʦʤʳʤ. 

ɾʠʚʘʷ ʜʫʰʘ ɽ.ʄ. ʍʠʪʨʦʚʦ ʚʣʝʢʣʘʩʴ ʢʦ ʤʥʦʛʠʤ 

ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʨʝʜʤʝʪʘʤ: ʠʩʢʫʩʩʪʚʦ, ʧʦʣʠʪʠʢʘ, 

ʬʠʣʦʩʦʬʠʷ - ʚʩʸ ʝʝ ʟʘʥʠʤʘʣʦ. ʂ ʠʥʪʝʨʝʩʘʤ ʧʦʣʠ-

ʪʠʢʦ-ʦʙʱʝʩʪʚʝʥʥʳʤ ʧʦʙʫʞʜʘʣʠ ʝʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

çʩʝʤʝʡʥʳʝ ʪʨʘʜʠʮʠʠè - ʚʦʩʧʦʤʠʥʘʥʠʝ ʦʙ ʦʪʮʝ ʠ 

ʦʩʦʟʥʘʥʠʝ ʣʠʯʥʦʡ ʧʨʠʯʘʩʪʥʦʩʪʠ ʯʝʨʝʟ ʥʝʛʦ ʢ ʚʝʣʠ-

ʢʠʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʦʙʳʪʠʷʤ ʥʘʯʘʣʘ ʚʝʢʘ. ʕʪʫ 

ʯʝʨʪʫ ʚ ʥʝʡ ʧʨʠʟʥʘʚʘʣʠ ʠ ʮʝʥʠʣʠ ʝʝ ʩʦʚʨʝʤʝʥʥʠʢʠ. 

ʃʶʙʠʤʘʷ ʠʟ ʧʷʪʠ ʜʦʯʝʨʝʡ ʬʝʣʴʜʤʘʨʰʘʣʘ, ʧʦʭʦʞʘʷ 

ʥʘ ʥʝʛʦ ʥʘʨʫʞʥʦʩʪʴʶ, ʦʥʘ ʩʯʠʪʘʣʘ ʩʝʙʷ ʧʦ ʧʨʝʠʤʫ-

ʱʝʩʪʚʫ ʝʛʦ ʥʘʩʣʝʜʥʠʮʝʡ. 

ʇʘʪʨʠʦʪʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ ʧʨʝʜʘʥʥʦ-

ʩʪʴʶ çʨʫʩʩʢʦʡ ʩʣʘʚʝè, ʚ ʢʘʢʠʭ ʙʳ ʬʦʨʤʘʭ ʦʥʘ ʥʠ 

ʧʨʦʷʚʣʷʣʘʩʴ, ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʯʘʩʪʠ ʠ ʣʶʙʦʚʴ ʝʝ ʢ 

ʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʀʟʚʝʩʪʥʦ ʦ ʝʝ ʜʨʫʞʙʝ ʠ ʣʠʯʥʦʤ 

ʟʥʘʢʦʤʩʪʚʝ ʩ ʇʫʰʢʠʥʳʤ, ɺʷʟʝʤʩʢʠʤ, ɾʫʢʦʚʩʢʠʤ, 

ʂʦʟʣʦʚʳʤ, ʊʫʨʛʝʥʝʚʳʤ, ʉʦʤʦʚʳʤ, ʉʦʣʣʦʛʫʙʦʤ, 

ʈʦʩʪʦʧʯʠʥʦʡ, ʃʝʨʤʦʥʪʦʚʳʤ, ʚʝʨʦʷʪʥʦ, ɼʝʣʴʚʠʛʦʤ, 

ɹʘʨʘʪʳʥʩʢʠʤ. ʕʪʦ, ʢʦʥʝʯʥʦ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʠʤʝʥʘ - 

ʣʠʰʴ ʪʝ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʜʦʢʫʤʝʥʪʘʭ. 

ʅʦ ʥʝ ʪʦʣʴʢʦ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʛʦʩʪʠʥʦʡ ʤʦʜʥʳʭ 

ʣʠʪʝʨʘʪʦʨʦʚ ʦʧʨʝʜʝʣʷʣʩʷ ʝʝ ʠʥʪʝʨʝʩ ʢ ʣʠʪʝʨʘʪʫʨʝ. 

ʆʥʘ ʩʘʤʘ ʟʘʥʠʤʘʣʘʩʴ ʧʝʨʝʚʦʜʦʤ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ 

ʤʘʣʦʠʟʚʝʩʪʥʦʛʦ ʘʥʛʣʠʡʩʢʦʛʦ ʨʦʤʘʥʘ Caroline Lucy 

Scott çMarriage in High lifeè[11] ʠ ʩʦʙʠʨʘʣʘʩʴ ʧʨʦ-

ʜʘʚʘʪʴ ʝʛʦ çʚ ʧʦʣʴʟʫ ʙʝʜʥʳʭè. 

ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʠ ʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ, 

ʢʦʪʦʨʦʝ ʚ ʝʝ ʞʠʟʥʠ ʟʘʥʠʤʘʣʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʮʝʨ-

ʢʦʚʥʦ-ʨʝʣʠʛʠʦʟʥʳʝ ʠʥʪʝʨʝʩʳ. ʆʥʘ ʙʳʣʘ ʞʝʥʱʠʥʦʡ 

ʚʝʨʫʶʱʝʡ, ʙʝʟ ʦʪʪʝʥʢʘ ʤʠʩʪʠʯʝʩʢʦʛʦ ʭʘʥʞʝʩʪʚʘ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʚ ʚʳʩʰʝʤ ʦʙʱʝʩʪʚʝ ʪʦʛʦ ʧʝʨʠ-

ʦʜʘ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʥʘ ɿʘʧʘʜʝ. 

ɹʦʣʴʰʘʷ ʥʘʯʠʪʘʥʥʦʩʪʴ, ʚʦʩʧʨʠʥʷʪʘʷ ʥʘ ʟʘʧʘʜʝ 

ʝʚʨʦʧʝʡʩʢʘʷ ʤʘʥʝʨʘ ʦʙʱʝʥʠʷ - ʢʘʯʝʩʪʚʘ, ʧʨʠʩʫʱʠʝ 

ʭʦʟʷʡʢʝ ʩʘʣʦʥʘ, ɽ.ʄ. ʍʠʪʨʦʚʦ. ɺʩʷ ʞʠʚʦʪʨʝʧʝʱʫ-

ʱʘʷ ʞʠʟʥʴ, ʝʚʨʦʧʝʡʩʢʘʷ ʠ ʨʫʩʩʢʘʷ, ʧʦʣʠʪʠʯʝʩʢʘʷ, 

ʣʠʪʝʨʘʪʫʨʥʘʷ ʠ ʦʙʱʝʩʪʚʝʥʥʘʷ, ʠʤʝʣʘ ʦʪʛʦʣʦʩʢʠ ʚ 

ʩʘʣʦʥʝ ɽ.ʄ. ʍʠʪʨʦʚʦ. ʂʘʢ ʚʩʧʦʤʠʥʘʣ ʇ.ɸ. ɺʷʟʝʤ-

ʩʢʠʡ, çʅʝ ʥʫʞʥʦ ʙʳʣʦ ʯʠʪʘʪʴ ʛʘʟʝʪʳ, ʢʘʢ ʫ ʘʬʠʥʷʥ, 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʥʝ ʥʫʞʜʘʣʠʩʴ ʚ ʛʘʟʝʪʘʭ, ʘ ʞʠʣʠ, ʫʯʠ-

ʣʠʩʴ, ʤʫʜʨʩʪʚʦʚʘʣʠ ʠ ʫʤʩʪʚʝʥʥʦ ʥʘʩʣʘʞʜʘʣʠʩʴ ʚ 

ʧʦʨʪʠʢʘʭ ʠ ʥʘ ʧʣʦʱʘʜʠ. ʊʘʢ ʠ ʚ ʵʪʠʭ ʜʚʫʭ ʩʘʣʦʥʘʭ 

(ʨʝʯʴ ʠʜʝʪ ʦ ʩʘʣʦʥʘʭ ɽ.ʄ. ʍʠʪʨʦʚʦ ʠ ʦ ʩʘʣʦʥʝ ʛʨʘ-

ʬʠʥʠ ʌʠʢʝʣʴʤʦʥ - ʧʨʠʤ. ʘʚʪʦʨʘ) ʤʦʞʥʦ ʙʳʣʦ ʟʘʧʘ-

ʩʪʠʩʴ ʩʚʝʜʝʥʠʷʤʠ ʦ ʚʩʝʭ ʚʦʧʨʦʩʘʭ ʜʥʷ, ʥʘʯʠʥʘʷ ʦʪ 

ʧʦʣʠʪʠʯʝʩʢʦʡ ʙʨʦʰʶʨʳ ʠ ʧʘʨʣʘʤʝʥʪʩʢʦʡ ʨʝʯʠ 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʠ ʘʥʛʣʠʡʩʢʦʛʦ ʦʨʘʪʦʨʘ, ʠ ʢʦʥʯʘʷ ʨʦ-

ʤʘʥʦʤ ʠʣʠ ʜʨʘʤʘʪʠʯʝʩʢʠʤ ʪʚʦʨʝʥʠʝʤ ʦʜʥʦʛʦ ʠʟ ʣʶ-

ʙʠʤʮʝʚ ʪʦʡ ʣʠʪʝʨʘʪʫʨʥʦʡ ʵʧʦʭʠ. ɸ ʢʘʢʘʷ ʙʳʣʘ 

ʥʝʧʨʠʥʫʞʜʝʥʥʦʩʪʴ, ʪʝʨʧʠʤʦʩʪʴ, ʚʝʞʣʠʚʘʷ, ʠ ʩʝʙʷ ʠ 

ʜʨʫʛʠʭ ʫʚʘʞʘʶʱʠʭ ʩʚʦʙʦʜʘ ʚ ʵʪʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʨʘʟʥʦʨʝʯʠʚʳʭ ʨʘʟʛʦʚʦʨʘʭ. ʕʪʦ ʙʳʣ ʤʠʨʥʳʡ ʦʙʤʝʥ 

ʤʥʝʥʠʡ, ʚʦʟʟʨʝʥʠʡ, ʦʮʝʥʦʢ, ʩʠʩʪʝʤʘ free trade, ʧʨʠ-

ʣʦʞʝʥʥʘʷ ʢ ʨʘʟʛʦʚʦʨʫ. ʅʝ ʪʦ, ʯʪʦ ʚ ʜʨʫʛʠʭ ʦʙʱʝ-

ʩʪʚʘʭ, ʚ ʢʦʪʦʨʳʭ ʟʘʜʠʨʯʠʚʦ ʠ ʩʪʝʩʥʠʪʝʣʴʥʦ ʛʦʩʧʦʜ-

ʩʪʚʫʝʪ ʟʘʧʨʝʪʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘè [12]. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʘʨʠ-

ʩʪʦʢʨʘʪʠʯʝʩʢʠʡ ʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʡ ʩʘʣʦʥʳ ʦʪʥʶʜʴ 

ʥʝ ʚʩʝʛʜʘ ʥʘʭʦʜʠʣʦʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʭʦʟʷʠʥʘ. ʊʘʢ, ʚ ʜʦʤʝ 

ʢʥʷʟʷ ɺ.ʌ. ʆʜʦʝʚʩʢʦʛʦ ʙʳʣʦ ʜʚʘ ʩʘʣʦʥʘ - ʜʝʤʦʢʨʘ-

ʪʠʯʝʩʢʠʡ ʠ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʠʡ. ʇʝʨʚʳʡ ʜʝʨʞʘʣ 

ʢʥʷʟʴ, ʚʪʦʨʦʡ - ʝʛʦ ʩʫʧʨʫʛʘ, ʢʨʘʡʥʝ ʥʝʜʦʚʦʣʴʥʘʷ 

ʪʝʤ, ʯʪʦ ʚ ʜʦʤʝ ʙʳʚʘʶʪ ʨʘʟʥʦʯʠʥʥʳʝ ʭʫʜʦʞʥʠʢʠ ʠ 

ʤʫʟʳʢʘʥʪʳ, ʯʠʥʦʚʥʠʢʠ, ʫʯʝʥʳʝ ʠ ʣʠʪʝʨʘʪʦʨʳ. 

ʇʦ ʩʚʦʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʦʪʜʝʣʴ-

ʥʳʝ ʚʠʜʳ ʩʘʣʦʥʦʚ, ʥʘʧʨʠʤʝʨ, ʣʠʪʝʨʘʪʫʨʥʳʝ, ʤʫʟʳ-

ʢʘʣʴʥʳʝ, ʬʠʣʦʩʦʬʩʢʠʝ. ʆʜʥʘʢʦ ʦʧʷʪʴ ʞʝ, ʚ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʤʥʦʛʠʭ ʩʘʣʦʥʦʚ ʪʨʫʜʥʦ ʙʳʣʦ ʚʳʜʝʣʠʪʴ ʦʜʥʫ 

ʢʘʢʫʶ-ʣʠʙʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ɹʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʥʦ-

ʩʠʣʘ ʩʤʝʰʘʥʥʳʡ ʭʘʨʘʢʪʝʨ: ʣʠʪʝʨʘʪʫʨʥʦ-ʤʫʟʳʢʘʣʴ-

ʥʳʡ, ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʬʠʣʦʩʦʬʩʢʠʡ ʠ ʧʨ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ ʘʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʩʘʣʦʥʦʚ ʧʦʢʘʟʘʣ, 

ʯʪʦ, ʢ ʧʨʠʤʝʨʫ, ʩʘʣʦʥ ʐʫʚʘʣʦʚʘ ʠʤʝʣ ʚ ʦʙʱʝʤ ʣʠ-

ʪʝʨʘʪʫʨʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʘ ʩʘʣʦʥ ʄʠʭʘʠʣʘ 

ʖʨʴʝʚʠʯʘ ɺʠʝʣʴʛʦʨʩʢʦʛʦ - ʤʫʟʳʢʘʣʴʥʳʡ. 

ʃʶʙʦʡ ʩʘʣʦʥ ʚʳʜʝʣʷʣʩʷ ʩʚʦʠʤ ʭʦʟʷʠʥʦʤ (ʭʦ-

ʟʷʡʢʦʡ) ʠ ʠʤʝʥʥʦ ʦʪ ʝʛʦ(ʝʝ) ʠʥʪʝʨʝʩʦʚ ʟʘʚʠʩʝʣʘ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʘʣʦʥʘ. ɸʥʘʣʠʟʠʨʦʚʘʪʴ ʩʘʣʦʥ ʚʦ-

ʦʙʱʝ, ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʣʠʯʥʦʩʪʠ ʝʛʦ ʦʩʥʦʚʘʪʝʣʷ, 

ʥʝʣʴʟʷ. ɺʦʪ ʧʦʯʝʤʫ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʘʣʦʥʦʚ ʪʘʢʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʣʠʯʥʦʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʝʛʦ ʩʦʟʜʘʪʝʣʷ. 

ɺ ʩʘʣʦʥʝ ʐʫʚʘʣʦʚʘ ʚʩʪʨʝʯʘʣʠʩʴ ʚʳʜʘʶʱʠʝʩʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʘʥʦʚʥʠʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʆʥ ʙʳʣ 

ʠʟʚʝʩʪʝʥ ʢʘʢ ʧʦʢʨʦʚʠʪʝʣʴ ʧʠʩʘʪʝʣʝʡ ʠ ʧʦʵʪʦʚ, ʚʣʘ-

ʜʝʣʝʮ ʙʦʛʘʪʝʡʰʠʭ ʢʦʣʣʝʢʮʠʡ ʢʘʨʪʠʥ ʠ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʳʭ ʠʟʜʝʣʠʡ. 

ʄʫʟʳʢʘʣʴʥʳʡ ʩʘʣʦʥ ʛʨʘʬʘ ʄ.ʖ. ɺʠʝʣʴʛʦʨ-

ʩʢʦʛʦ, ʢʦʪʦʨʳʡ ʩʘʤ ʙʳʣ ʚʳʜʘʶʱʠʤʩʷ ʢʦʤʧʦʟʠʪʦ-

ʨʦʤ ʠ ʤʫʟʳʢʘʥʪʦʤ, ʩʣʘʚʠʣʩʷ ʩʚʦʠʤʠ ʢʦʥʮʝʨʪʘʤʠ, 
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ʛʜʝ ʚʳʩʪʫʧʘʣʠ ʠʟʚʝʩʪʥʳʝ ʧʝʚʮʳ, ʢʦʤʧʦʟʠʪʦʨʳ, ʤʫ-

ʟʳʢʘʥʪʳ. 

ɽ.ʄ. ʍʠʪʨʦʚʦ ʠʤʝʣʘ ʪʠʧʠʯʥʳʡ ʚʝʣʠʢʦʩʚʝʪ-

ʩʢʠʡ ʩʘʣʦʥ ʚ ʇʝʪʝʨʙʫʨʛʝ ʚ ʥʘʯʘʣʝ XIX ʚ. ʆʛʨʦʤʥʘʷ 

ʵʨʫʜʠʮʠʷ, ʦʙʨʘʟʦʚʘʥʥʦʩʪʴ, ʚʦʩʧʨʠʥʷʪʘʷ ʥʘ ɿʘʧʘʜʝ 

ʝʚʨʦʧʝʡʩʢʘʷ ʤʘʥʝʨʘ ʦʙʱʝʥʠʷ - ʢʘʯʝʩʪʚʘ, ʧʨʠʩʫʱʠʝ 

ʭʦʟʷʡʢʝ ʩʘʣʦʥʘ ɽ.ʄ. ʍʠʪʨʦʚʦʡ. ɺʩʷ ʞʠʚʦʪʨʝʧʝʱʫ-

ʱʘʷ ʞʠʟʥʴ, ʝʚʨʦʧʝʡʩʢʘʷ ʠ ʨʫʩʩʢʘʷ, ʧʦʣʠʪʠʯʝʩʢʘʷ, 

ʣʠʪʝʨʘʪʫʨʥʘʷ ʠ ʦʙʱʝʩʪʚʝʥʥʘʷ ʠʤʝʣʘ ʦʪʛʦʣʦʩʢʠ ʚ ʩʘ-

ʣʦʥʝ ɽʣʠʟʘʚʝʪʳ ʄʠʭʘʡʣʦʚʥʳ. 

ɸʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʘʣʦʥʦʚ ʧʝʨʚʦʡ ʧʦʣʦ-

ʚʠʥʳ XIX ʚʝʢʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʟʨʘʩʪʘʥʠʝ ʠʤʝʥʥʦ ʦʙ-

ʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʩʘʣʦʥʦʚ ʢʘʢ ʥʝʦʬʠ-

ʮʠʘʣʴʥʦʡ ʥʝʟʘʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʥʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʘʩʪʫʧʣʝʥʠʝʤ ʨʝʘʢʮʠʠ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʠʪʠʢʝ ʅʠ-

ʢʦʣʘʷ I. 

ʃʠʪʝʨʘʪʫʨʥʳʝ ʩʘʣʦʥʳ ʄʦʩʢʚʳ, ʛʜʝ ʩʦʩʨʝʜʦʪʦ-

ʯʠʚʘʣʠʩʴ ʚ 1830-40-ʝ ʛʦʜʳ ʦʩʥʦʚʥʳʝ ʩʠʣʳ ʜʚʫʭ 

ʛʣʘʚʥʳʭ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʱʝʩʪʚʝʥ-

ʥʦʡ ʤʳʩʣʠ ʪʦʛʦ ʚʨʝʤʝʥʠ - ʟʘʧʘʜʥʠʯʝʩʪʚʘ ʠ ʩʣʘʚʷʥʦ-

ʬʠʣʴʩʪʚʘ, çʩʣʫʞʠʣʠ ʚʳʨʘʞʝʥʠʝʤ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ 

ʚ ʨʫʩʩʢʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ, ʥʘʫʯʥʳʭ ʠ ʬʠʣʦʩʦʬʩʢʠʭ ʚʟʛʣʷʜʦʚè. 

ʄʦʩʢʦʚʩʢʠʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʩʘʣʦʥʳ ɽʣʘʛʠʥʦʡ, 

ʉʚʝʨʙʝʝʚʳʭ, ʇʘʚʣʦʚʳʭ ʩʳʛʨʘʣʠ ʥʝʤʘʣʫʶ ʨʦʣʴ ʚ 

ʠʜʝʡʥʦʤ ʨʘʟʚʠʪʠʠ ʨʫʩʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʘ ʪʘʢ ʞʝ ʦʥʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚ ʠʟʚʝʩʪʥʦʤ ʩʤʳʩʣʝ ʚʟʘʠʤʦʦʙʦʛʘ-

ʱʝʥʠʶ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʶ ʠʜʝʡ ʟʘʧʘʜʥʠʯʝʩʪʚʘ ʠ ʩʣʘ-

ʚʷʥʦʬʠʣʴʩʪʚʘ. ʆʙʨʘʱʝʥʠʝ ʤʦʩʢʦʚʩʢʠʭ ʟʘʧʘʜʥʠʢʦʚ 

ʯʝʨʝʟ ʩʣʘʚʷʥʦʬʠʣʦʚ ʢ ʧʨʦʙʣʝʤʘʪʠʢʝ ʦʩʥʦʚ ʥʘʨʦʜ-

ʥʦʛʦ ʙʳʪʘ (ʦʙʱʠʥʳ, ʘʨʪʝʣʠ ʠ ʪ. ʧ.) ʧʨʠʚʝʣʦ ʢ ʙʦʣʴ-

ʰʝʡ ʫʤʝʨʝʥʥʦʩʪʠ ʚʦʟʟʨʝʥʠʡ ɻʝʨʮʝʥʘ, ɻʨʘʥʦʚʩʢʦʛʦ 

ʠ ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʟʘʧʘʜʥʠʯʝʩʪʚʘ ʚ 

ʄʦʩʢʚʝ; ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʩʘʣʦʥʥʦʡ ʧʦʣʝʤʠʢʝ ʩ 

ʟʘʧʘʜʥʠʢʘʤʠ ʚʳʢʨʠʩʪʘʣʣʠʟʦʚʳʚʘʣʠʩʴ ʚʟʛʣʷʜʳ ʩʣʘ-

ʚʷʥʦʬʠʣʦʚ. 

ʉʘʣʦʥ ʛʨʘʬʘ ʄʠʭʘʠʣʘ ʖʨʴʝʚʠʯʘ ɺʠʝʣʴʛʦʨ-

ʩʢʦʛʦ 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʨʠʷʪʥʳʭ ʜʦʤʦʚ ʇʝʪʝʨʙʫʨʛʘ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XIX ʚʝʢʘ ʙʳʣ ʜʦʤ ʛʨʘʬʘ ʄʠʭʘʠʣʘ 

ʖʨʴʝʚʠʯʘ ɺʠʝʣʴʛʦʨʩʢʦʛʦ (1788-1856), ʫ ʢʦʪʦʨʦʛʦ 

ʧʦ ʚʝʯʝʨʘʤ ʙʳʣʠ ʧʨʝʢʨʘʩʥʳʝ ʢʚʘʨʪʝʪʳ. ɻʨʘʬ, ʩʘʤ 

ʙʳʣ ʙʦʣʴʰʦʡ ʤʫʟʳʢʘʥʪ ʠ ʢʦʤʧʦʟʠʪʦʨ. ʆʥ ʩʪʨʘʩʪʥʦ 

ʣʶʙʠʣ ʤʫʟʳʢʫ ʠ ʩʦʙʠʨʘʣ ʫ ʩʝʙʷ ʣʫʯʰʠʝ ʤʫʟʳʢʘʣʴ-

ʥʳʝ ʩʠʣʳ ʩʪʦʣʠʮʳ ʢʘʢ ʠʟ ʯʠʩʣʘ ʜʠʣʝʪʘʥʪʦʚ, ʪʘʢ ʠ ʠʟ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʘʨʪʠʩʪʦʚ ʠ ʧʝʚʮʦʚ. ɺʩʝ ʟʘʛʨʘ-

ʥʠʯʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʟʥʘʤʝʥʠʪʦʩʪʠ, ʧʨʠʝʟʞʘʚʰʠʝ 

ʚ ʇʝʪʝʨʙʫʨʛ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʷʚʣʷʣʠʩʴ ʢ ʛʨʘʬʫ, 

ʚʩʝ ʩʯʠʪʘʣʠ ʟʘ ʦʩʦʙʫʶ ʯʝʩʪʴ ʜʣʷ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ 

ʙʳʪʴ ʧʨʠʥʷʪʳʤ ʥʘ ʝʛʦ ʤʫʟʳʢʘʣʴʥʳʭ ʚʝʯʝʨʘʭ, ʥʦ ʠ 

ʧʨʠʥʠʤʘʪʴ ʚ ʥʠʭ ʫʯʘʩʪʠʝ. 

ʄʠʭʘʠʣ ʖʨʴʝʚʠʯ ʥʘʭʦʜʠʣʩʷ ʚ ʜʨʫʞʝʩʢʠʭ ʦʪ-

ʥʦʰʝʥʠʷʭ ʩ ɸ.ʉ. ʇʫʰʢʠʥʳʤ, ʅ.ɺ. ɻʦʛʦʣʝʤ, ʄ.ʀ. 

ɻʣʠʥʢʦʡ, ɺ.ʌ. ʆʜʦʝʚʩʢʠʤ ʠ ɸ.ɸ. ɸʣʷʙʴʝʚʳʤ. ʆʥ 

ʦʢʘʟʳʚʘʣ ʧʦʜʜʝʨʞʢʫ ʤʥʦʛʠʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʤʫʟʳ-

ʢʘʥʪʘʤ. ɼʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ ʝʛʦ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʧʦʤʦʱʴ ʙʨʘʪʴʷʤ ʈʫʙʠʥʰʪʝʡʥʘʤ, ʩʦʜʝʡʩʪʚʠʝ ʚʳ-

ʢʫʧʫ ʠʟ ʢʨʝʧʦʩʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʪʘʣʘʥʪʣʠʚʦʛʦ 

ʩʢʨʠʧʘʯʘ ʀ.ʀ. ʉʝʤʝʥʦʚʘ (ʛʨʘʬ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣ 

ʦʩʚʦʙʦʞʜʝʥʠʶ ʦʪ ʢʨʝʧʦʩʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʊ.ɻ. 

ʐʝʚʯʝʥʢʦ). ɺ ʜʦʤʝ ʫ ʄ.ʖ. ɺʠʝʣʴʛʦʨʩʢʦʛʦ ʩʦʩʪʦʷ-

ʣʘʩʴ ʧʝʨʚʘʷ ʨʝʧʝʪʠʮʠʷ ʦʧʝʨʳ ɻʣʠʥʢʠ çɾʠʟʥʴ ʟʘ 

ʮʘʨʷè. 

ɺ ʠʩʪʦʨʠʠ ʨʫʩʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʞʠʟʥʠ ʧʘ-

ʤʷʪʥʳ ʝʛʦ ʩʘʣʦʥʳ-ʢʦʥʮʝʨʪʳ, ʧʨʦʭʦʜʠʚʰʠʝ ʩ ʜʝ-

ʢʘʙʨʷ 1822 ʛʦʜʘ ʧʦ ʘʧʨʝʣʴ 1823 ʛʦʜʘ ʚ ʢʫʨʩʢʦʤ ʠʤʝ-

ʥʠʠ ʄ.ʖ. ɺʠʝʣʴʛʦʨʩʢʦʛʦ ʃʫʠʟʠʥʦ, ʛʜʝ ʦʥ ʞʠʣ ʩ 

1816 ʧʦ 1823 ʛʦʜ. ʇʨʦʛʨʘʤʤʳ 33 ʣʫʠʟʠʥʩʢʠʭ ʢʦʥ-

ʮʝʨʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʤʫʟʳʢʝ ʠ ʩʦʜʝʨʞʘʣʠ ʩʠʤʬʦʥʠʯʝʩʢʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʀ. ɻʘʡʜʥʘ, ɺ. ʄʦʮʘʨʪʘ, ʃ. ɹʝʪʭʦʚʝʥʘ ʠ ʜʨʫʛʠʭ. 

ɽʱʝ ʙʦʣʴʰʝʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʩʘʣʦʥʳ-

ʢʦʥʮʝʨʪʳ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʙʨʘʪʴʷʤʠ ɺʠʝʣʴʛʦʨ-

ʩʢʠʤʠ ʚ ʄʦʩʢʚʝ ʩ 1823 ʛʦʜʘ ʠ ʚ ʇʝʪʝʨʙʫʨʛʝ ʩ 1826 

ʛʦʜʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʧʝ-

ʪʝʨʙʫʨʛʩʢʠʝ ʢʦʥʮʝʨʪʳ ɺʠʝʣʴʛʦʨʩʢʠʭ, ʠʤʝʚʰʠʝ 

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʩʣʘʚʠʣʠʩʴ ʚʳʩʦʢʠʤ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʳʤ ʫʨʦʚʥʝʤ ʧʨʦʛʨʘʤʤ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ. 

ʂʘʢ ʧʠʰʝʪ ʛʨʘʬ ɺ.ɸ. ʉʦʣʣʦʛʫʙ ʚ ʩʚʦʠʭ ʚʦʩʧʦʤʠʥʘ-

ʥʠʷʭ: çʇʨʠʸʤʳ ɺʠʝʣʴʛʦʨʩʢʠʭè ʠʤʝʣʠ ʩʦʚʝʨʰʝʥʥʦ 

ʜʨʫʛʦʡ ʦʪʧʝʯʘʪʦʢ; ʫ ʥʠʭ ʨʝʜʢʦ ʪʘʥʮʝʚʘʣʠ, ʥʦ ʧʦʯʪʠ 

ʢʘʞʜʫʶ ʥʝʜʝʣʶ ʥʘ ʧʦʣʦʚʠʥʝ ʩʘʤʦʛʦ ʛʨʘʬʘ, ʪʦ ʝʩʪʴ 

ʚ ʝʛʦ ʦʪʜʝʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ, ʫʩʪʨʘʠʚʘʣʠʩʴ ʢʦʥ-

ʮʝʨʪʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚʩʝ ʥʘʭʦʜʠʚ-

ʰʠʝʩʷ ʚ ʪʦ ʚʨʝʤʷ ʚ ʇʝʪʝʨʙʫʨʛʝ ʟʥʘʤʝʥʠʪʦʩʪʠ. ɻʨʘʬ 

ʄʠʭʘʠʣ ʖʨʴʝʚʠʯ ɺʠʝʣʴʛʦʨʩʢʠʡ ʙʳʣ ʦʜʠʥ ʠʟ ʧʝʨ-

ʚʳʭ ʠ ʩʘʤʳʭ ʣʶʙʠʤʳʭ ʨʫʩʩʢʠʭ ʤʝʮʝʥʘʪʦʚ; ʚʩʝ 

ʵʪʦʤʫ ʚ ʥʝʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ: ʙʦʣʴʰʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʦʛʨʦʤʥʳʝ ʩʚʷʟʠ, ʚʳʩʦʢʦʝ, ʪʘʢ ʩʢʘʟʘʪʴ, ʩʦʚʝʨʰʝʥʥʦ 

ʚʳʭʦʜʷʱʝʝ ʠʟ ʨʷʜʘ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʥ 

ʟʘʥʠʤʘʣ ʧʨʠ ʜʚʦʨʝ, ʪʦʥʢʦʝ ʧʦʥʠʤʘʥʠʝ ʠʩʢʫʩʩʪʚʘ, 

ʥʘʢʦʥʝʮ ʝʛʦ ʙʣʝʩʪʷʱʝʝ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʦʯʝʥʴ ʩʝʨʴʝʟ-

ʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʘʤʳʡ ʜʦʙʨʳʡ ʠ ʧʨʦʩʪʦʡ ʥʨʘʚè 

[13]. 

ɿʜʝʩʴ ʚʳʩʪʫʧʘʣʠ ʌ. ʃʠʩʪ, ʈʦʙʝʨʪ ʠ ʂʣʘʨʘ ʐʫ-

ʤʘʥ, ɻ. ɹʝʨʣʠʦʟ, ɻ. ɺʝʥʷʚʩʢʠʡ, ɹ. ʈʦʤʙʝʨʛ ʠ ʜʨʫʛʠʝ 

ʟʥʘʤʝʥʠʪʳʝ ʘʨʪʠʩʪʳ. çʕʪʠ ɺʠʝʣʴʛʦʨʩʢʠʝ - ʚʝʣʠʢʦ-

ʣʝʧʥʳʝ ʣʶʜʠ ʜʣʷ ʭʫʜʦʞʥʠʢʦʚ; ʦʥʠ ʞʠʚʫʪ ʪʦʣʴʢʦ 

ʜʣʷ ʠʩʢʫʩʩʪʚʘ...è, ʦʙʘ ʦʥʠ - çʜʚʘ ʧʨʝʚʦʩʭʦʜʥʝʡʰʠʭ 

ʭʫʜʦʞʥʠʢʘ, ʦʩʦʙʝʥʥʦ ʄʠʭʘʠʣ, - ʵʪʦ ʥʘʩʪʦʷʱʘʷ, ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʘʷ ʥʘʪʫʨʘ, ʛʝʥʠʘʣʴʥʝʡʰʠʡ ʜʠʣʝʪʘʥʪ...è,- 

ʧʠʩʘʣ ʈ. ʐʫʤʘʥ[14].  

ʀʟʚʝʩʪʥʦ ʧʠʩʴʤʦ ʛʨʘʬʘ ʄ.ʖ. ɺʠʝʣʴʛʦʨʩʢʦʛʦ ʢ 

ʝʛʦ ʜʝʪʷʤ ʚ ʇʝʪʝʨʙʫʨʛ ʠʟ ʈʠʤʘ ʚ 1839 ʛ.: çɿʜʝʩʴ ʪʝ-

ʧʝʨʴ ʃʠʩʪ, ʩ ʢʦʪʦʨʳʤ ʷ ʦʯʝʥʴ ʤʫʟʳʢʘʣʴʥʦ ʧʦʟʥʘʢʦ-

ʤʠʣʩʷ. ʕʪʦ - ʮʘʨʴ ʧʠʘʥʠʩʪʦʚ ʠ ʜʦʩʝʣʝ ʥʠʢʪʦ ʥʘ ʵʪʦʤ 

ʠʥʩʪʨʫʤʝʥʪʝ ʥʝ ʧʨʦʠʟʚʝʣ ʥʘ ʤʝʥʷ ʧʦʜʦʙʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ. ʗ ʥʠʢʦʛʜʘ ʥʝ ʜʫʤʘʣ, ʯʪʦ ʤʦʞʥʦ ʪʘʢ ʠʛʨʘʪʴ 

ʤʫʟʳʢʫ ɹʝʪʭʦʚʝʥʘ, ʥʘʧʨʠʤʝʨ ʩʪʘʨʳʝ ʝʛʦ ʩʦʥʘʪʳè 

[15]. 

ʆʜʥʘʢʦ ʄ.ʖ. ɺʠʝʣʴʛʦʨʩʢʠʡ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠ-

ʤʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʢʨʫʧʥʳʡ ʤʫʟʳʢʘʣʴʥʳʡ ʜʝʷʪʝʣʴ 

ʩʚʦʝʡ ʵʧʦʭʠ, ʥʦ ʠ ʢʘʢ ʦʜʘʨʝʥʥʳʡ ʢʦʤʧʦʟʠʪʦʨ. ʆʥ 

ʧʦʣʫʯʠʣ ʤʫʟʳʢʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʜ ʨʫʢʦʚʦʜ-

ʩʪʚʦʤ ʦʪʣʠʯʥʳʭ ʤʫʟʳʢʘʥʪʦʚ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ ʄʘʨʪʠʥ-ʠ-ʉʦʣʝʨʦ ʚ ʇʝʪʝʨʙʫʨʛʝ ʠ ʂʝʨʫʙʠʥʠ ʚ 

ʇʘʨʠʞʝ. ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʣʠʯʥʦʛʦ ʦʙʱʝʥʠʷ ɺʠ-

ʝʣʴʛʦʨʩʢʦʛʦ ʩ ɹʝʪʭʦʚʝʥʦʤ (ʚ ɺʝʥʝ), ʯʴʶ ʤʫʟʳʢʫ 

(ʚʢʣʶʯʘʷ ɼʝʚʷʪʫʶ ʩʠʤʬʦʥʠʶ) ʦʥ ʛʦʨʷʯʦ ʧʨʦʧʘʛʘʥ-

ʜʠʨʦʚʘʣ ʚ ʈʦʩʩʠʠ. 

ʇʝʨʫ ʄ.ʖ. ɺʠʝʣʴʛʦʨʩʢʦʛʦ ʧʨʠʥʘʜʣʝʞʘʪ ʜʚʝ 

ʩʠʤʬʦʥʠʠ, ʫʚʝʨʪʶʨʳ, ʢʚʘʨʪʝʪ, ʦʧʝʨʘ çʎʳʛʘʥʝè, ʭʦ-

ʨʦʚʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʨʦʤʘʥʩʳ ʥʘ ʩʣʦʚʘ ʇʫʰʢʠʥʘ ʠ 
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ʜʨʫʛʠʭ ʧʦʵʪʦʚ (ʦʩʦʙʝʥʥʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʦ-

ʚʘʣʠʩʴ çʏʝʨʥʘʷ ʰʘʣʴè, çɹʳʚʘʣʦè, çʃʶʙʠʣʘ ʷè), 

ʬʦʨʪʝʧʴʷʥʥʳʝ ʧʴʝʩʳ, ʪʝʤʘ ʩ ʚʘʨʠʘʮʠʷʤʠ ʜʣʷ ʚʠʦ-

ʣʦʥʯʝʣʠ ʩ ʦʨʢʝʩʪʨʦʤ. 

ʄ.ʖ. ɺʠʝʣʴʛʦʨʩʢʦʛʦ ʢʘʢ ʢʦʤʧʦʟʠʪʦʨʘ ʚʳʩʦʢʦ 

ʮʝʥʠʣʠ ʤʥʦʛʠʝ ʝʛʦ ʩʦʚʨʝʤʝʥʥʠʢʠ. ʀʟʚʝʩʪʥʳʡ ʨʫʩ-

ʩʢʠʡ ʢʨʠʪʠʢ ɺ.ʌ. ʆʜʦʝʚʩʢʠʡ, ʠʤʝʚʰʠʡ ʩʦʙʩʪʚʝʥ-

ʥʳʡ ʩʘʣʦʥ ʠ ʠʟʚʝʩʪʥʳʡ ʩʚʦʝʡ ʣʶʙʦʚʴʶ ʢ ʤʫʟʳʢʝ ʀ.-

ʉ. ɹʘʭʘ (ʠʩʧʦʣʥʷʣ ʝʛʦ ʢʣʘʚʠʨʥʫʶ ʠ ʦʨʛʘʥʥʫʶ ʤʫ-

ʟʳʢʫ), ʩʯʠʪʘʣ, ʯʪʦ ʄ.ʖ. ɺʠʝʣʴʛʦʨʩʢʠʡ ʦʪʣʠʯʥʳʡ 

ʢʦʤʧʦʟʠʪʦʨ ʠ ʩʘʤʳʭ ʛʣʫʙʦʢʠʭ ʤʫʟʳʢʘʥʪʦʚ ʚ ɽʚ-

ʨʦʧʝ. 

ɺ ʪʚʦʨʯʝʩʪʚʝ ʄ.ʖ. ɺʠʝʣʴʛʦʨʩʢʦʛʦ ʦʪʨʘʞʘʝʪʩʷ 

ʥʝʟʘʫʨʷʜʥʳʡ ʪʘʣʘʥʪ, ʭʦʨʦʰʠʡ ʚʢʫʩ ʠ ʧʨʦʬʝʩʩʠʦʥʘ-

ʣʠʟʤ. ɺʦʩʧʠʪʘʥʥʳʡ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ, ʦʥ 

ʩʣʝʜʫʝʪ ʠʤ ʚ ʩʚʦʠʭ ʩʦʯʠʥʝʥʠʷʭ, ʦʙʥʘʨʫʞʠʚʘʷ ʧʨʠ 

ʵʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʚʦʝʛʦ ʜʘʨʦʚʘ-

ʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʄ.ʖ. ɺʠʝʣʴʛʦʨ-

ʩʢʦʛʦ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ çʊʝʤʝ ʩ ʚʘʨʠʘʮʠʷʤʠè ʜʣʷ 

ʚʠʦʣʦʥʯʝʣʠ ʩ ʦʨʢʝʩʪʨʦʤ, ʟʘʤʝʪʥʦ ʦʱʫʱʘʝʪʩʷ ʠʥʪʦ-

ʥʘʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩ ʨʫʩʩʢʦʡ ʥʘʨʦʜʥʦ-ʙʳʪʦʚʦʡ ʤʫʟʳ-

ʢʦʡ. ɺ ʵʪʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ, ʥʦʩʷʱʝʤ ʢʦʥʮʝʨʪʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʤʝʣʦʜʠʯʝʩʢʠʡ ʜʘʨ ʢʦʤ-

ʧʦʟʠʪʦʨʘ ʠ ʫʤʝʣʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʬʦʨʤʳ. 

ʀʩʪʦʢʠ ʩʘʣʦʥʘ ʛʨʘʬʘ ʄ.ʖ. ɺʠʝʣʴʛʦʨʩʢʦʛʦ ʚʦʩ-

ʭʦʜʷʪ ʢ ʪʨʘʜʠʮʠʷʤ ʢʦʥʮʘ XVIII ʚʝʢʘ, ʩʫʱʝʩʪʚʦʚʘʚ-

ʰʠʤ ʚ ʜʦʤʝ ʦʪʮʘ ʛʨʘʬʘ, ʩʝʥʘʪʦʨʘ ʖ.ʄ. ɺʠʝʣʴʛʦʨ-

ʩʢʦʛʦ. ʄʠʭʘʠʣ ʖʨʴʝʚʠʯ ʚʤʝʩʪʝ ʩʦ ʩʚʦʠʤ ʙʨʘʪʦʤ 

ʄʘʪʚʝʝʤ ʖʨʴʝʚʠʯʝʤ, ʧʨʝʚʦʩʭʦʜʥʳʤ ʚʠʦʣʦʥʯʝʣʠ-

ʩʪʦʤ, ʙʳʣʠ ʜʝʷʪʝʣʴʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʩʘʣʦʥʘ ʢʥʷ-

ʛʠʥʠ ɿ.ɸ.ɺʦʣʢʦʥʩʢʦʡ. 

ɾʠʚʷ ʚ ʜʝʨʝʚʥʝ ʌʘʪʝʝʚʢʝ ʩ 1816 ʛʦʜʘ ʧʦ 1823 

ʛ., ɺʠʝʣʴʝʛʦʨʩʢʠʡ ʫʩʪʨʦʠʣ ʚ ʦʜʥʦʤ ʠʟ ʬʣʠʛʝʣʝʡ 

ʫʩʘʜʴʙʳ çʙʠʨʦʥʦʚ ʩʘʣʦʥè, ʢʦʪʦʨʦʤʫ ʩʫʞʜʝʥʦ ʙʳʣʦ 

ʦʩʪʘʪʴʩʷ ʚ ʠʩʪʦʨʠʠ ʤʫʟʳʢʠ ʈʦʩʩʠʠ. ʉʘʣʦʥ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʙʳʚʘʣ ʜʦʚʦʣʴʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ, ʠ ʢʨʦʤʝ 

ʙʝʩʝʜ ʦ ʤʫʟʳʢʝ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʢʦʥʮʝʨʪ ʚ ʜʚʫʭ ʦʪ-

ʜʝʣʝʥʠʷʭ ʩ ʩʠʤʬʦʥʠʝʡ, ʫʚʝʨʪʶʨʦʡ, ʠʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʳʤ ʢʦʥʮʝʨʪʦʤ, ʦʪʨʳʚʢʘʤʠ ʠʟ ʦʧʝʨ ʠ ʦʨʘʪʦʨʠʡ. ʉʦ-

ʣʠʩʪʘʤʠ, ʘʥʩʘʤʙʣʠʩʪʘʤʠ, ʭʦʨʠʩʪʘʤʠ ʚʳʩʪʫʧʘʣʠ 

ʙʨʘʪʴʷ ʄʘʪʚʝʡ ʠ ʄʠʭʘʠʣ ɺʠʝʣʴʛʦʨʩʢʠʝ, ɻ. ʊʝʧʣʦʚ, 

ʢʘʧʝʣʴʤʝʡʩʪʝʨ-ʩʢʨʠʧʘʯ ɺ. ʆʩʪʨʦʚʩʢʠʡ, ʢʨʝʧʦʩʪʥʦʡ 

ʩʢʨʠʧʘʯ ɸʥʪʦʥ. 

ɺ ʩʘʣʦʥʝ ʧʨʦʟʚʫʯʘʣʠ ʩʠʤʬʦʥʠʠ ʄʦʮʘʨʪʘ, 

ɻʘʡʜʥʘ, ɹʝʪʭʦʚʝʥʘ, ʫʚʝʨʪʶʨʳ ʄ. ʃʠʥʜʧʘʡʪʥʝʨʘ, 

ʬʨʘʛʤʝʥʪʳ ʦʧʝʨ ʂʝʨʫʙʠʥʠ, ʤʥʦʞʝʩʪʚʦ ʩʦʯʠʥʝʥʠʡ 

ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʤʝʮʢʠʭ ʠ ʬʨʘʥʮʫʟʩʢʠʭ ʢʦʤʧʦʟʠʪʦ-

ʨʦʚ, ʩʢʨʠʧʠʯʥʳʝ ʢʦʥʮʝʨʪʳ ʇ. ʃʘʬʦ-ʥʘ, ʃ. ʐʧʦʨʘ, 

ʃ. ʄʘʫʨʝʨʘ, ʌ. ʂʨʝʡʩʣʝʨʘ ʚ ʠʩʧʦʣʥʝʥʠʠ ɻ. ʊʝʧʣʦʚʘ, 

ɺ. ʆʩʪʨʦʚʩʢʦʛʦ, ʈʫʜʝʥʩʜʦʨʬʘ. ʉʦʯʠʥʝʥʠʷ ʜʣʷ ʚʠʦ-

ʣʦʥʯʝʣʠ ʠʛʨʘʣ ʄʘʪʚʝʡ ɺʠʝʣʴʛʦʨʩʢʠʡ, ʯʝʡ ʦʙʰʠʨ-

ʥʳʡ ʨʝʧʝʨʪʫʘʨ ʜʘʚʥʦ ʠʟʚʝʩʪʝʥ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʤʫ-

ʟʳʢʠ. ɺʳʙʦʨ ʧʴʝʩ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʝʣʠʢʦʣʝʧʥʦʤ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʯʫʪʴʝ ʠ ʠʟʳʩʢʘʥʥʦʤ ʚʢʫʩʝ ʛʨʘʬʘ 

ʄʠʭ. ʖ. ɺʠʝʣʴʛʦʨʩʢʦʛʦ. 

ʂʘʢ ʪʦʣʴʢʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʨʘʟʨʝʰʝʥʠʝ ʧʦʩʝ-

ʣʠʪʴʩʷ ʚ ʄʦʩʢʚʝ ʚ 1823 ʛʦʜʫ, ʛʨʘʬ ʦʪʩʪʨʦʠʣ ʩʚʦʡ 

ʜʦʤ ʠ ʩʦʙʨʘʣ ʫ ʩʝʙʷ ʚ ʩʘʣʦʥʝ ʣʫʯʰʠʝ ʤʫʟʳʢʘʣʴʥʳʝ 

ʩʠʣʳ ʄʦʩʢʚʳ ʪʦʛʦ ʚʨʝʤʝʥʠ. ɺʦʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦ 

ʢʥʷʟʷ ʆʜʦʝʚʩʢʦʛʦ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ 1824 ʛʦʜʫ: çʇʨʠ-

ʟʥʘʝʤʩʷ, ʝʜʚʘ ʣʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʈʦʩʩʠʠ ʯʪʦ-ʥʠ-

ʙʫʜʴ ʧʦʜʦʙʥʦʝ ʩʠʤ ʢʦʥʮʝʨʪʘʤ, ʛʜʝ ʙʳ ʩʦʝʜʠʥʷʣʠʩʴ 

ʚʳʙʦʨ ʩʦʯʠʥʝʥʠʡ, ʠ ʜʦʩʪʦʠʥʩʪʚʦ ʤʫʟʳʢʘʥʪʦʚ ʠ ʪʦʯ-

ʥʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ, - ʪʨʠ ʫʩʣʦʚʠʷ, ʙʝʟ ʢʦʪʦʨʳʭ ʤʫ-

ʟʳʢʘ ʪʝʨʷʝʪ ʮʝʥʫè [16]. 

ʀʤʝʥʥʦ ʚ ʵʪʠ ʛʦʜʳ ʧʦʣʫʯʠʪʴ ʫʩʧʝʭ ʚ ʩʘʣʦʥʝ 

ʛʨʘʬʘ ʄʠʭ. ʖ. ɺʠʝʣʴʛʦʨʩʢʦʛʦ ʜʣʷ ʤʥʦʛʠʭ ʨʫʩʩʢʠʭ 

ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʘʨʪʠʩʪʦʚ ʦʟʥʘʯʘʣʦ ʦʜʥʦ - ʦʪʢʨʳʪʳʡ 

ʧʫʪʴ ʢ ʰʠʨʦʢʦʡ ʢʦʥʮʝʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʠ. 

ɺ ʩʘʣʦʥʘʭ ɿ.ɸ. ɺʦʣʢʦʥʩʢʦʡ ʠ ʄʠʭ. ʖ. ɺʠʝʣʴʛʦʨ-

ʩʢʦʛʦ, ʢʦʪʦʨʳʝ, ʢʩʪʘʪʠ, ʙʳʚʘʣʠ ʠ ʚ ʚʠʜʝ çʫʪʨʝʥʥʠ-

ʢʦʚè, ʩʣʫʰʘʣʠ ʠ ʚʠʦʣʦʥʯʝʣʠʩʪʘ ʌʝʥʮʠ ʚ ʧʨʠʩʫʪ-

ʩʪʚʠʠ ʚʳʜʘʶʱʝʛʦʩʷ ʚʠʦʣʦʥʯʝʣʠʩʪʘ, ʜʨʫʛʘ 

ɹʝʪʭʦʚʝʥʘ ʈʦʤʙʝʨʛʘ, ʠ ʃʠʧʠʥʩʢʦʛʦ. ʉʣʫʰʘʣʠ, 

ʥʘʧʨʠʤʝʨ, ʧʦ ʦʪʟʳʚʘʤ ʢʥ. ʆʜʦʝʚʩʢʦʛʦ, ʚ ʦʜʠʥ ʜʝʥʴ 

ʠ ʩʠʤʬʦʥʠʶ ʈʦʤʙʝʨʛʘ, ʠ ʭʦʨ ʄʝʛʶʣʷ, ʢʦʥʮʝʨʪ ʃ. 

ʌʠʣʴʜʘ ʜʣʷ ʬʦʨʪʝʧʠʘʥʦ ʩ ʦʨʢʝʩʪʨʦʤ, ʬʫʛʫ ʄʦ-

ʮʘʨʪʘ, ʢʦʥʮʝʨʪ ʐʧʦʨʘ, ʫʚʝʨʪʶʨʳ ʠʟ ʦʧʝʨ ɺʝʙʝʨʘ 

çʕʚʨʠʘʥʪʘè ʠ çɺʦʣʴʥʳʡ ʩʪʨʝʣʦʢè, ʩʠʤʬʦʥʠʶ ʄʠ-

ʭʘʠʣʘ ɺʠʝʣʴʛʦʨʩʢʦʛʦ. çʇʨʠʙʘʚʴʪʝ ʢ ʩʝʤʫ ʠʩʧʦʣʥʝ-

ʥʠʝ ʩʦ ʚʩʝʡ ʤʫʟʳʢʘʣʴʥʦʡ ʨʦʩʢʦʰʴʶ, ʦʧʨʝʜʝʣʝʥʥʦʝ, 

ʩʦʨʘʟʤʝʨʥʦʝ ʯʠʩʣʦ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʨʢʝʩʪʨ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʡ ʫʩʪʫʧʘʤʠ ʚ ʫʜʦʙʥʝʡʰʝʤ ʧʦʨʷʜʢʝ, ʩʦʙʨʘ-

ʥʠʝ ʣʶʜʝʡ ʩ ʠʩʪʠʥʥʦʶ ʩʪʨʘʩʪʠʶ ʢ ʠʩʢʫʩʩʪʚʘʤ - ʠ 

ɺʳ ʧʦʣʫʯʠʪʝ ʚʝʩʴʤʘ ʩʣʘʙʦʝ ʧʦʥʷʪʠʝ ʦ ʩʝʤ ʢʦʥ-

ʮʝʨʪʝè [17]. 

ɻʨʘʬ ʄʘʪʚʝʡ ʖʨʴʝʚʠʯ ɺʠʝʣʴʛʦʨʩʢʠʡ ʙʳʣ ʦʜ-

ʥʠʤ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʈʫʩʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʱʝ-

ʩʪʚʘ, ʩʚʦʶ ʙʦʛʘʪʫʶ ʙʠʙʣʠʦʪʝʢʫ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʟʘ-

ʚʝʱʘʣ ʂʦʥʩʝʨʚʘʪʦʨʠʠ, ʘ ʩʚʦʶ ʟʥʘʤʝʥʠʪʫʶ 

ʚʠʦʣʦʥʯʝʣʴ ʉʪʨʘʜʠʚʘʨʠʫʩʘ ʧʦʜʘʨʠʣ ʂ.ʖ ɼʘʚʳ-

ʜʦʚʫ. 

ʄʫʟʳʢʘʣʴʥʳʡ ʩʘʣʦʥ ʛʨʘʬʘ ʄʠʭʘʠʣʘ ʖʨʴʝʚʠʯʘ 

ɺʠʝʣʴʛʦʨʩʢʦʛʦ ʠ ʚʳʜʘʶʱʝʛʦʩʷ ʚʠʦʣʦʥʯʝʣʠʩʪʘ ʄʘʪ-

ʚʝʷ ʖʨʴʝʚʠʯʘ ɺʠʝʣʴʛʦʨʩʢʦʛʦ ʧʦʣʫʯʠʣ ʰʠʨʦʢʫʶ ʠʟ-

ʚʝʩʪʥʦʩʪʴ ʚ ʠʩʪʦʨʠʠ ʨʫʩʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴ-

ʪʫʨʳ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XIX ʩʪʦʣʝʪʠʷ. ɻʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʵʪʦ ʙʳʣʠ ʚʠʜʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʜʝʷʪʝʣʠ ʠ 

ʧʨʦʩʚʝʱʝʥʥʳʝ ʤʝʮʝʥʘʪʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʨʘʟʚʠʪʠʶ ʢʦʥʮʝʨʪʥʦʡ ʞʠʟʥʠ ʚ ʈʦʩʩʠʠ. 
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ʄɽɼʀʎʀʅʉʂʀɽ ʅɸʋʂʀ 
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ɹʃɹʆʋʇʄʁʋʁʐɾʊʃʇʂ ʈʌʀʔʉʐɹʋʃɾ 
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ɸʥʥʦʪʘʮʠʷ 
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Abstract 

The article describes psychosomatic disorders, comorbid pemphigus. The authors identified the relationship 

of clinical manifestations of pemphigus to psychogenic disorders and studied mental disorders, provoked by pem-

phigus - nozogenic reactions. 
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ʀʩʪʠʥʥʘʷ ʘʢʘʥʪʦʣʠʪʠʯʝʩʢʘʷ ʧʫʟʳʨʯʘʪʢʘ 

(ʀɸʇ) - ʘʫʪʦʠʤʤʫʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʢʦʞʠ ʠ ʩʣʠʟʠ-

ʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʘʢʘʥʪʦ-

ʣʠʟ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʥʫʪʨʠʵʧʠ-

ʜʝʨʤʘʣʴʥʳʭ ʧʫʟʳʨʝʡ [1; 2]. 

ɼʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʘʯʘʣʦʤ ʠʣʠ 

ʦʙʦʩʪʨʝʥʠʝʤ ʀɸʇ ʠ ʩʪʨʝʩʩʦʤ [3-7]. ʉʪʨʝʩʩ ʧʨʠʚʦ-

ʜʠʪ ʢ ʚʳʨʘʙʦʪʢʝ ʛʦʨʤʦʥʦʚ ʠ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʚ ʩʠʩʪʝʤʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫ-

ʥʠʪʝʪʘ, ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʘʫʪʦʠʤ-

ʤʫʥʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ [8;9]. ʆʩʥʦʚʥʘʷ ʨʦʣʴ ʚ ʤʘʥʠʬʝ-

ʩʪʘʮʠʠ ʀɸʇ ʦʪʚʦʜʠʪʩʷ ʧʩʠʭʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

ʠ ʧʨʦʮʝʩʩʫ ʪʨʝʚʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ [10-13]. ʊʷʞʝʩʪʴ 

ʠ ʥʝʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʘʷ ʪʝʨʘʧʠʷ ʜʝʨʤʘʪʦʟʘ ʚʳ-

ʟʚrʘʝʪ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʀɸʇ ʮʝʣʳʡ ʨʷʜ ʧʩʠʭʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ [14-16].  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ (ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʝ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠ-

ʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʥʠʢʠ ʠ ʚʟʘʠʤʦ-

ʩʚʷʟʝʡ ʀɸʇ ʠ ʢʦʤʦʨʙʠʜʥʳʭ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ. 

 

ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ɹʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 30 ʙʦʣʴʥʳʭ ʀɸʇ, ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ 52,6 ʣʝʪ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 18 ʞʝʥʱʠʥ ʠ 12 ʤʫʞʯʠʥ (ʨʠʩ. 1). 

ʀʟ ʨʠʩ. 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʀɸʇ ʯʘʱʝ ʙʳʣʦ ʫ ʞʝʥʱʠʥ 

ʨ<0,001. 

ɹʦʣʴʥʳʝ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʥʘ ʪʨʝʭ ʵʪʘʧʘʭ ʣʝ-

ʯʝʥʠʷ: 7 (23,3%) ʙʦʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʥʦ ʜʦ ʣʝʯʝʥʠʷ 

ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʘʤʠ (ɻʂʉ), 8 (26,7%) - ʚ ʧʨʦ-

ʮʝʩʩʝ ʪʝʨʘʧʠʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʜʦʟʘʤʠ ɻʂʉ ʠ 15 

(50%) - ʥʘ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʜʦʟʝ ɻʂʉ. ʇʨʠ ʵʪʦʤ 

ʚʩʝ ʙʦʣʴʥʳʝ, ʥʝ ʧʦʣʫʯʘʚʰʠʝ ɻʂʉ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʙʳʣʠ ʧʦʚʪʦʨʥʦ ʦʙʩʣʝʜʦʚʘʥʳ ʥʘ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʜʦʟʘʭ ɻʂʉ. 
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ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʣʠʥʠʢʦ-ʜʝʨʤʘʪʦ-

ʣʦʛʠʯʝʩʢʠʡ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʢʘʣ - ʜʝʨʤʘʪʦʣʦʛʠ-

ʯʝʩʢʠʡ ʠʥʜʝʢʩ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ (ɼʀʊɿ) 

[ɸʜʘʩʢʝʚʠʯ ɺ.ʇ., 2004], ʦʧʨʦʩʥʠʢ ʜʝʨʤʘʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʠʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ (ɼʀʂɾ) [Finlay A.Y., 

1992]; ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ; ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʝʚ ʉʪʴʶʜʝʥʪʘ (ʊ-ʢʨʠʪʝ-

ʨʠʷ), ʄʘʥʥʘ-ʋʠʪʥʠ, ʤʝʪʦʜ ʌʠʰʝʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʦʛʨʘʤʤʳ EXCEL 2010 ʠ STATISTICA 7.0. 

 

ʈʝʟʫʣʴʪʘʪʳ:  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʜʝʣʝʥʦ ʜʚʝ ʛʨʫʧʧʳ ʧʘ-

ʮʠʝʥʪʦʚ ʀɸʇ ʠ ʢʦʤʦʨʙʠʜʥʳʤʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝ-

ʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ:  

1. ʉʪʨʝʩʩʦʛʝʥʥʦʝ ʦʙʦʩʪʨʝʥʠʝ ʀɸʇ - 13 ʥʘʙʣ 

(43%);  

2. ʅʦʟʦʛʝʥʥʳʝ ʨʝʘʢʮʠʠ 17 ʥʘʙʣ. (57%), ʠʟ ʥʠʭ 

- ʪʨʝʚʦʞʥʦ-ʜʝʧʨʝʩʩʠʚʥʳʝ - 3 ʥʘʙʣ (17,6% ʦʪ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʥʦʟʦʛʝʥʠʷʤʠ); ʤʘʩʢʠʨʦʚʘʥʥʘʷ ʠʧʦʭʦʥʜʨʠʷ - 

11 ʥʘʙʣ (64,7% ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʥʦʟʦʛʝʥʠʷʤʠ); ʘʙʙʝ-

ʨʘʥʪʥʘʷ ʠʧʦʭʦʥʜʨʠʷ - 3 ʥʘʙʣ (17,6% ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʦʟʦʛʝʥʠʷʤʠ). 

ʄʘʥʠʬʝʩʪʘʮʠʷ ʀɸʇ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʝʩ-

ʩʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʦʪʤʝʯʘʣʘʩʴ ʫ 13 (43%) ʧʘʮʠ-

ʝʥʪʦʚ. ɼʀʊɿ ʚʳʨʘʞʘʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ II  (ʣʝʛ-

ʢʦʡ) ʠ III  (ʫʤʝʨʝʥʥʦʡ) ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ ʜʝʨʤʘʪʦʟʘ, 

ʫ ʧʘʮʠʝʥʪʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʛʨʘ-

ʥʠʯʝʥʠʷ. ɼʀʂɾ ʩʦʩʪʘʚʠʣ 17-21 ʙʘʣʣ: ʟʘʙʦʣʝʚʘʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʦʯʝʥʴ ʩʠʣʴʥʦʝ ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʩʠʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʴ ʧʘʮʠʝʥʪʘ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠ-

ʯʠʡ p=0,003 (ʨʠʩ.2). 

ʀʩʪʠʥʥʘʷ ʧʩʠʭʦʛʝʥʠʷ ʠ ʩʫʙʲʝʢʪʠʚʥʦ ʟʥʘʯʠʤʳʝ 

ʧʩʠʭʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠʚʦʜʠʣʠ ʢ ʵʢʟʘʮʝʨʙʘʮʠʠ 

ʜʝʨʤʘʪʦʟʘ. ʀʩʪʠʥʥʘʷ ʧʩʠʭʦʛʝʥʠʷ (9 ʥʘʙʣ., 69,2% ʦʪ 

ʛʨʫʧʧʳ ʩ ʧʩʠʭʦʛʝʥʠʷʤʠ) ʚʢʣʶʯʘʣʘ ʦʩʪʨʫʶ ʠʣʠ ʧʨʦ-

ʣʦʥʛʠʨʦʚʘʥʥʫʶ ʚʦ ʚʨʝʤʝʥʠ ʧʩʠʭʠʯʝʩʢʫʶ ʪʨʘʚʤʫ: 

ʪʷʞʝʣʘʷ ʙʦʣʝʟʥʴ ʠ ʩʤʝʨʪʴ ʙʣʠʟʢʠʭ (4 ʥʘʙʣ., 44,4%), 

ʨʘʟʚʦʜ (3 ʥʘʙʣ., 33,3%), ʚʳʥʫʞʜʝʥʥʘʷ ʧʨʦʜʘʞʘ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ (2 ʥʘʙʣ., 22,2%). ʉʫʙʲʝʢʪʠʚʥʦ ʟʥʘʯʠ-

ʤʳʝ ʧʩʠʭʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ (4 ʥʘʙʣ.; 30,8% ʦʪ 

ʛʨʫʧʧʳ ʩ ʧʩʠʭʦʛʝʥʠʷʤʠ) ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʪʝʨ-

ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʢʦʥʬʣʠʢ-

ʪʘʤʠ (3 ʥʘʙʣ.), ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʣʦʞʠʪʴʩʷ ʚ ʞʝʩʪ-

ʢʠʝ ʨʘʤʢʠ ʠʩʧʦʣʥʝʥʠʷ ʚʘʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʝʢʪʘ (1 ʥʘʙʣ.).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʦʟʦʛʝʥʥʳʝ ʨʝʘʢʮʠʠ (17 

ʥʘʙʣ. (57%): ʪʨʝʚʦʞʥʦ-ʜʝʧʨʝʩʩʠʚʥʳʝ, ʤʘʩʢʠʨʦʚʘʥ-

ʥʘʷ ʠʧʦʭʦʥʜʨʠʷ, ʘʙʙʝʨʘʥʪʥʘʷ ʠʧʦʭʦʥʜʨʠʷ. 

ʋ 3 (17,6%) ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʝʥʳ ʥʦʟʦʛʝʥʥʳʝ 

ʧʩʠʭʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʦ ʪʠʧʫ ʪʨʝʚʦʞʥʦ-ʜʝʧʨʝʩ-

ʩʠʚʥʦʡ ʥʦʟʦʛʝʥʥʦʡ ʨʝʘʢʮʠʠ. ɼʀʊɿ ʥʘ ʤʦʤʝʥʪ 

ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣ III  (ʫʤʝʨʝʥʥʫʶ) ʩʪʝ-

ʧʝʥʴ ʪʷʞʝʩʪʠ. ɼʀʂɾ ʥʘʩʯʠʪʳʚʘʣ 15Ñ2 ʙʘʣʣʘ (2 

ʥʘʙʣ.): ʟʘʙʦʣʝʚʘʥʠʝ ʦʢʘʟʳʚʘʝʪ ʦʯʝʥʴ ʩʠʣʴʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʞʠʟʥʴ ʧʘʮʠʝʥʪʘ (p=0,03). ʋ 1 ʧʘʮʠʝʥʪʘ 

ɼʀʂɾ ʩʦʩʪʘʚʠʣ 21 ʙʘʣʣ: ʟʘʙʦʣʝʚʘʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʯʨʝʟʚʳʯʘʡʥʦ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʴ ʧʘʮʠʝʥʪʘ 

(ʨʠʩ. 2). 

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʥʦʟʦʛʝʥʠʠ ʚʢʣʶʯʘʣʘ ʧʦ-

ʜʘʚʣʝʥʥʦʩʪʴ, ʘʧʘʪʠʶ, ʧʣʘʢʩʠʚʦʩʪʴ, ʙʝʩʩʦʥʥʠʮʫ, 

ʩʪʦʡʢʫʶ ʪʨʝʚʦʛʫ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʠʧʦʭʦʥʜʨʠʯʝʩʢʦʡ 

ʨʝʬʣʝʢʩʠʠ, ʨʝʘʢʮʠʠ ʧʦ ʪʠʧʫ ʥʝʚʨʦʟʘ ʦʞʠʜʘʥʠʷ 

ʥʘʢʘʥʫʥʝ ʣʝʯʝʙʥʳʭ ʠʣʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ. 

ʋ ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʠʩʴ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʧʝʨʩʧʝʢʪʠʚ ʣʝʯʝʥʠʷ ʠ ʧʨʦʛʥʦʟʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʧʘʩʝ-

ʥʠʷ ʠʥʚʘʣʠʜʠʟʘʮʠʠ, ʤʳʩʣʠ ʦ ʬʘʪʘʣʴʥʦʩʪʠ ʥʘʨʫʰʝ-

ʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʩʢʦʨʦʡ ʤʫ-

ʯʠʪʝʣʴʥʦʡ ʩʤʝʨʪʠ, ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ, 

ʥʝʛʘʪʠʚʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ.  

ʋ 11 (64,7%) ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʝʥʳ ʥʦʟʦʛʝʥʥʳʝ 

ʧʩʠʭʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʦ ʪʠʧʫ ʤʘʩʢʠʨʦʚʘʥʥʦʡ 

ʠʧʦʭʦʥʜʨʠʠ [Ladee G., 1966], ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʪʝʯʝʥʠʷ ʩʦ-

ʤʘʪʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [17]. ɼʀʊɿ ʩʦʩʪʘʚʣʷʣ III  

(ʫʤʝʨʝʥʥʫʶ) ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʩ ʥʘʣʠʯʠʝʤ ʫʤʝʨʝʥ-

ʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʝ ʪʨʝʙʫʶʱʠʭ 

ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʤʦʱʠ. ɼʀʂɾ ʩʦʩʪʘʚʠʣ 5 - 9 ʙʘʣʣʦʚ: 

ʟʘʙʦʣʝʚʘʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠ ʫʤʝʨʝʥ-

ʥʦʝ ʩʫʙʲʝʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʴ ʧʘʮʠʝʥʪʦʚ, ʜʦ-

ʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ p=0,003 (ʨʠʩ.2).  

ɼʣʷ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʪʦʣʝ-

ʨʘʥʪʥʦʩʪʴ ʢ ʧʨʦʷʚʣʝʥʠʷʤ ʪʷʞʝʣʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʧʦʭʦʥʜʨʠʯʝʩʢʦʡ ʬʠʢʩʘʮʠʠ. ɹʦʣʴ-

ʥʳʝ ʩʣʝʜʦʚʘʣʠ ʚʨʘʯʝʙʥʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʚ ʩʦʯʝʪʘ-

ʥʠʠ ʩ ʧʨʝʦʜʦʣʝʚʘʶʱʠʤ ʩʪʠʣʝʤ ʧʦʚʝʜʝʥʠʷ, ʥʝ ʦʪʣʠ-

ʯʘʶʱʠʤʩʷ ʧʦ ʥʘʛʨʫʟʢʘʤ ʦʪ ʜʦʙʦʣʝʟʥʝʥʥʦʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʛʨʦʟʫ ʞʠʟʥʠ ʠ ʠʥʚʘʣʠʜʠʟʠʨʫ-

ʶʱʠʝ ʦʩʣʦʞʥʝʥʠʷ ʩʪʝʨʦʠʜʥʦʡ ʪʝʨʘʧʠʠ, ʵʪʠ ʧʘʮʠ-

ʝʥʪʳ ʨʘʮʠʦʥʘʣʴʥʦ ʦʪʥʦʩʠʣʠʩʴ ʢ ʙʦʣʝʟʥʠ ʩ ʚʢʣʶʯʝ-

ʥʠʝʤ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʧʨʠʚʳʯʥʳʡ 

ʨʘʩʧʦʨʷʜʦʢ ʠ ʯʝʪʢʦ ʩʦʙʣʶʜʘʣʠ ʢʫʨʩʳ ʥʘʟʥʘʯʝʥʥʦʡ 

ʪʝʨʘʧʠʠ. ʊʨʝʚʦʛʠ ʧʦ ʧʦʚʦʜʫ ʢʦʩʤʝʪʠʯʝʩʢʦʛʦ ʜʝ-

ʬʝʢʪʘ ʫ ʥʠʭ ʥʝ ʚʳʷʚʣʷʣʦʩʴ. 

ɺ 3 (17,6%) ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʣʠʩʴ ʥʦʟʦʛʝʥʥʳʝ 

ʨʝʘʢʮʠʠ ʩ ʷʚʣʝʥʠʷʤʠ ʘʙʙʝʨʘʥʪʥʦʡ ʠʧʦʭʦʥʜʨʠʠ 

[Ladee G., 1966], ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʥʝʜʦʦʮʝʥʢʦʡ 

ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ (ʦʪʩʫʪʩʪʚʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝ-

ʘʢʮʠʠ ʥʘ ʫʛʨʦʞʘʶʱʠʡ ʩʤʳʩʣ ʜʠʘʛʥʦʟʘ) ʩʦ ʩʪʨʝʤʣʝ-

ʥʠʝʤ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʦʟʤʦʞʥʦʡ 

ʩʦʤʘʪʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʝ [18]. ɼʀʊɿ ʩʦʩʪʘʚʠʣ III -

IV (ʫʤʝʨʝʥʥʫʶ ʠ ʪʷʞʝʣʫʶ) ʩʪʝʧʝʥʴ ʩ ʥʘʣʠʯʠʝʤ ʚʳ-

ʨʘʞʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʪʨʝʙʫʶ-

ʱʠʭ ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʤʦʱʠ. ɼʀʂɾ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ 

ʩʦʩʪʘʚʠʣ 5 ʙʘʣʣʦʚ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʦʤʫ ʩʫʙʲʝʢʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʥʘ ʞʠʟʥʴ ʧʘʮʠʝʥʪʘ, 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ p=0,002 (ʨʠʩ.2). 

ʇʘʮʠʝʥʪʳ ʠʩʢʣʶʯʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʪʘʣʴʥʦʛʦ 

ʠʩʭʦʜʘ, ʧʨʠ ʥʘʣʠʯʠʠ ʨʝʘʣʴʥʦʡ ʫʛʨʦʟʳ ʞʠʟʥʠ, ʜʝ-

ʤʦʥʩʪʨʠʨʦʚʘʣʠ ʙʝʟʨʘʟʣʠʯʠʝ ʢ ʪʷʞʝʣʳʤ ʢʣʠʥʠʯʝ-

ʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʧʫʟʳʨʯʘʪʢʠ. ʇʨʦʷʚʣʝʥʠʷ ʀɸʇ 

ʚʩʝʤʠ ʧʘʮʠʝʥʪʘʤʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʠʩʴ ʢʘʢ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ.  

ɺʦ ʚʩʝʭ ʪʨʝʭ ʩʣʫʯʘʷʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʜʦʟʘʭ 

ɻʂʉ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʢʦʤʦʨʙʠʜʥʘʷ ʛʠʧʦʤʘʥʠʷ [19;20]. ʇʘʮʠʝʥʪʳ, ʠʤʝʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʩʪʨʦʛʠʭ ʚʨʘʯʝʙʥʳʭ ʨʝ-

ʢʦʤʝʥʜʘʮʠʡ, ʧʳʪʘʣʠʩʴ ʚʝʩʪʠ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ 

(ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʢʫʨʝʥʠʝ, ʦʪʢʘʟ 

ʩʦʙʣʶʜʝʥʠʷ ʜʠʝʪʳ). ʋ ʙʦʣʴʥʳʭ ʩʦʭʨʘʥʷʣʠʩʴ ʦʧʪʠ-

ʤʠʟʤ, ʧʨʠʧʦʜʥʷʪʦʝ ʥʘʩʪʨʦʝʥʠʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʦʟʥʠ-

ʢʘʶʱʠʝ ʦʩʣʦʞʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ 
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ʧʦʪʝʨʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʦʙ-

ʩʣʫʞʠʚʘʥʠʷ, ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʞʠʟʥʠ.  

 

ɿʘʢʣʶʯʝʥʠʝ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʦʤʦʨʙʠʜʥʳʭ ʀɸʇ ʧʩʠʭʦʩʦʤʘ-

ʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚʳʷʚʣʝʥʳ ʢʣʘʩʩʠʯʝʩʢʠʝ ʪʠʧʳ 

ʧʩʠʭʦʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ, ʚʭʦʜʷʱʠʝ ʚʦ 

ʚʩʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ: ʩʪʨʝʩʩʦʛʝʥʥʦʝ (ʧʩʠʭʦʛʝʥʥʦʝ) ʦʙʦʩʪʨʝʥʠʝ 

ʀɸʇ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦʚʘʥʥʦ ʦʪʥʝʩʪʠ ʯʘʩʪʴ 

ʩʣʫʯʘʝʚ ʀɸʇ ʢ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʤ ʢʦʞʥʳʤ ʟʘʙʦ-

ʣʝʚʘʥʠʷʤ (ʚ ʤʘʥʠʬʝʩʪʘʮʠʠ ʢʦʪʦʨʳʭ ʟʥʘʯʠʤʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʧʩʠʭʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ), ʘ ʪʘʢʞʝ ʥʦʟʦʛʝʥʥʳʝ 

ʨʝʘʢʮʠʠ ʥʘ ʢʦʞʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ (çʚʪʦʨʠʯʥʳʝ ʧʩʠ-

ʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘè), ʯʪʦ ʚʧʝʨʚʳʝ ʧʦʟʚʦʣʠʣʦ ʠʭ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʪʷʞʝʩʪʠ ʜʝʨʤʘʪʦʟʘ, 

ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʘʥʥʳʤʠ ɼʀʊɿ ʠ ʝʛʦ ʩʫʙʲʝʢ-

ʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʦ ɼʀʂɾ, ʚ ʚʳ-

ʜʝʣʝʥʥʳʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ ʚʝʩʴʤʘ ʚʘʨʠʘ-

ʙʝʣʴʥʦ ʠ ʟʘʚʠʩʝʣʦ ʦʪ ʩʪʨʫʢʪʫʨʳ ʢʦʤʦʨʙʠʜʥʳʭ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ɺ ʛʨʫʧʧʝ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʦʙʦʩʪʨʝʥʠʡ ʧʨʠ ʦʙʲ-

ʝʢʪʠʚʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʪʷʞʝʩʪʠ ʢʦʞʥʦʛʦ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ɼʀʂɾ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʫʷʟʚʠʤʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʪʨʝʚʦʞʥʦ-ʤʥʠʪʝʣʴʥʳʤ ʩʢʣʘʜʦʤ ʣʠʯʥʦʩʪʠ ʢ ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʀʥʘʷ ʢʘʨʪʠʥʘ ʦʪʤʝʯʘʣʘʩʴ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʦʟʦʛʝʥʠʷʤʠ. ʇʨʠ ʥʦʟʦʛʝʥʥʦʡ ʜʝʧʨʝʩʩʠʠ ʫʤʝʨʝʥ-

ʥʘ̫ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʜʝʨʤʘʪʦʟʘ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ 

ʫʤʝʨʝʥʥʦʡ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ɼʀʂɾ, ʙʣʘʛʦʜʘʨʷ ʜʦ-

ʤʠʥʠʨʦʚʘʥʠʶ ʩʦʤʘʪʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʙʦʣʝʟʥʝʥ-

ʥʦʩʪʴ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚʳʩʳʧʘʥʠʡ, ʨʝʘʣʴʥʘʷ 

ʫʛʨʦʟʘ ʠʥʚʘʣʠʜʠʟʘʮʠʠ), ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʯʝʨʪʘʤʠ ʠʟ-

ʙʝʛʘʶʱʝʛʦ ʠ ʜʨʘʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʤʦʨʙʠʜʘ. 

ʇʨʠ ʤʘʩʢʠʨʦʚʘʥʥʦʡ ʠ ʘʙʙʝʨʘʥʪʥʦʡ ʠʧʦʭʦʥ-

ʜʨʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʩʤʝʱʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ɼʀʊɿ/ɼʀʂɾ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ (ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʦʙʦʩʪʨʝʥʠʡ). 

ʇʨʠ ʫʤʝʨʝʥʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʳʭ ʧʨʦʷʚ-

ʣʝʥʠʷʭ ʀɸʇ ʦʪʤʝʯʘʣʦʩʴ ʣʠʙʦ ʥʝʡʪʨʘʣʴʥʦʝ (ʤʘʩʢʠ-

ʨʦʚʘʥʥʘʷ ʠʧʦʭʦʥʜʨʠʷ), ʣʠʙʦ ʠʛʥʦʨʠʨʫʶʱʝʝ (ʘʙʙʝ-

ʨʘʥʪʥʘʷ ʠʧʦʭʦʥʜʨʠʷ) ʦʪʥʦʰʝʥʠʝ ʧʘʮʠʝʥʪʘ ʢ 

ʟʘʙʦʣʝʚʘʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʝʘʜʝʢʚʘʪʥʳʤ ʧʦ-

ʚʝʜʝʥʠʝʤ ʫ ʣʠʮ ʩ ʯʝʨʪʘʤʠ ʩʝʛʤʝʥʪʘʨʥʦʡ ʜʝʧʝʨʩʦʥʘ-

ʣʠʟʘʮʠʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ ʚʳʷʚʣʝʥʥʦʡ ʜʠʩʩʦ-

ʮʠʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʙʙʝʨʘʥʪʥʦʡ ʠʧʦʭʦʥʜʨʠʝʡ 

ʦʙʥʘʨʫʞʝʥʘ ʥʘ ʬʦʥʝ ʣʝʢʘʨʩʪʚʝʥʥʦ-ʠʥʜʫʮʠʨʦʚʘʥ-

ʥʦʡ ʛʠʧʦʤʘʥʠʠ ʧʨʠ ʧʨʠʝʤʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʜʦʟ ɻʂʉ 

(17,6% ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʥʦʟʦʛʝʥʠʷʤʠ). 

ʆʙʥʘʨʫʞʝʥʥʳʝ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʝʜʝʥʠʝ 

ʙʦʣʴʥʳʭ ʀɸʇ - ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʤ ʠ ʣʝʪʘʣʴʥʦ-

ʦʧʘʩʥʳʤ ʜʝʨʤʘʪʦʟʦʤ - ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 

ʚʳʷʚʣʝʥʠʶ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʢʦʨʨʝʢʮʠʠ ʢʦ-

ʤʦʨʙʠʜʥʳʭ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. 
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ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʀɸʇ ʧʦ ʧʦʣʫ. 

 

 
ɼʦʩʪʦʚʝʨʥʦʩʴ ʨʘʟʣʠʯʠʡ (p-ʟʥʘʯʝʥʠʷ): 2-5 ʙʘʣʣʦʚ (2.3. ʦʪ 1, 2.1., 2.2. p=0,002); 6-10 ʙʘʣʣʦʚ (2.2. ʦʪ 1, 2.1., 

2.3. p=0,003); 11-20 ʙʘʣʣʦʚ (1 ʦʪ 2.2., 2.3. p=0,003; 2.1. ʦʪ 2.2. p=0,03). 

ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ (ʚ ʙʘʣʣʘʭ) ʧʨʠ ʨʘʟ-

ʥʳʭ ʢʦʤʦʨʙʠʜʥʳʭ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ. 

  

  

0

10

20

30

40

50

60

ˬ͔ͤ΅͙ͤ· ˸ͯ͗;͙ͤ·

60 %

40 %

ˬ͔ͤ΅͙ͤ·

˸ͯ͗;͙ͤ·

%

0
10
20
30
40
50
60
70
80
90

100

м
Φ
 
˿
ͭ
ͪ
͔
ͫ
ͫ
ͦ
͎
͔
ͤ
ͤ
ͦ
͔
 

ͦ
͋
ͦ
ͫ
ͭ
ͪ
͔
ͤ
͙
͔
 
ˮ
ˢ
˽

н
Φ
м
Φ
 
́
ͪ
͔
͍
ͦ
͗
ͤ
ͦ

-
͒
͔
ͨ
ͪ
͔
ͫ
ͫ
͙
͍
ͤ
͊
Ύ
 
ͤ
ͦ
͘
ͦ
͎
͔
ͤ
ͤ
͊
Ύ
 

ͪ
͔
͊
͟
ͼ
͙
Ύ

н
Φ
н
Φ
 
˸
͊
ͫ
͟
͙
ͪ
ͦ
͍
͊
ͤ
ͤ
͊
Ύ
 

͙
ͨ
ͦ
ͻ
ͦ
ͤ
͒
ͪ
͙
Ύ

н
Φ
о
Φ
 
ˢ
͋
͋
͔
ͪ
͊
ͤ
ͭ
ͤ
͊
Ύ
 

͙
ͨ
ͦ
ͻ
ͦ
ͤ
͒
ͪ
͙
Ύ

1 -0-м ͋͊͡͡2-2-р ͍͋͊ͦ͡͡3-6-мл ͍͋͊ͦ͡͡4-11-нл ͍͋͊ͦ͡͡5-21-ол ͍͋͊ͦ͡͡



14   ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ çʉʦʜʨʫʞʝʩʪʚʦè ˉ 8 (7) / 2016 

ɻʄʁʘʆʁɾ ʈʇʄʇɻʇʂ ɿʁʀʆʁ ʆɹ ʖʍʍɾʃʋʁɻʆʇʊʋʕ ʉɾɹɺʁʄʁʋɹʏʁʇʆʆʔʎ 
ʅɾʉʇʈʉʁʘʋʁʂ ʈʉʁ ʊʁʆɽʉʇʅɾ ʀɹʈʁʉɹʋɾʄʕʆʇɼʇ ʆɾʉɻɹ ɻ ʊʈʇʉʋɾ 

ɻʔʊʑʁʎ ɽʇʊʋʁɿɾʆʁʂ 

 ʃʫʰʥʠʢʦʚ ɸ.ɺ. 

 ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

 çʎʝʥʪʨ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʣʝʛʢʦʡ ʘʪʣʝʪʠʢʝè ʛ.ʄʦʩʢʚʳ, 

 ʇʣʦʪʥʠʢʦʚ ʉ.ɻ. 

 ɿʘʩʣʫʞʝʥʥʳʡ ʚʨʘʯ ʈʌ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

 çʎʝʥʪʨ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʣʝʛʢʦʡ ʘʪʣʝʪʠʢʝè ʛ.ʄʦʩʢʚʳ, 

  

ɸʥʥʦʪʘʮʠʷ:  

ʊʝʨʘʧʠʷ ʩʠʥʜʨʦʤʘ ʟʘʧʠʨʘʪʝʣʴʥʦʛʦ ʥʝʨʚʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ. ʆʜ-

ʥʘʢʦ ʟʘʩʪʦʡʥʳʝ ʷʚʣʝʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʛʝʤʦʜʠʥʘʤʠʢʠ ʚ ʦʨʛʘʥʘʭ ʤʘʣʦʛʦ ʪʘʟʘ ʩʥʠʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘ-

ʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʦʣʦʚʦʡ ʞʠʟʥʠ ʩʧʦʨʪʩʤʝʥʘ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʩʠʥʜʨʦʤʘ ʟʘʧʠʨʘʪʝʣʴʥʦʛʦ ʥʝʨʚʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʦʢʘʟʘʥʦ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʨʝʛʫʣʷʨʥʦʡ ʧʦʣʦʚʦʡ ʞʠʟʥʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʨʝʥʝʨʘʤ ʠ ʩʧʦʨʪʩʤʝʥʘʤ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ʂʣʁ ʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʥʜʨʦʤ ʟʘʧʠʨʘʪʝʣʴʥʦʛʦ ʥʝʨʚʘ, ʥʘʨʫʞʥʘʷ ʟʘʧʠʨʘʪʝʣʴʥʘʷ ʤʳʰʮʘ, ʤʳʰʝʯʥʘʷ ʛʠʧʦ-

ʪʦʥʠʷ, ʣʝʛʢʘʷ ʘʪʣʝʪʠʢʘ, ʙʝʛ, ʩʧʦʨʪʩʤʝʥʳ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ 

 

INFLUENCE OF SEXUAL LIFE ON THE EFFECTIVE TREATMENT OF THE NERVUS 

OBTURATORIUS SYNDROME IN HIGH PERFORMANCE  SPORT 

 Lushnikov A.V. Sport doctor 

Moscow sports training center for track and field athletics (Moscow, Russia)  

 Plotnikov S.G. 

Sport doctor 

Moscow sports training center for track and field athletics (Moscow, Russia)  

 

Abstract 
Treatment of the nervus obturatorius syndrome is an actual problem of sport medicine. But hemodynamic 

instability in the pelvic area reduce the effect of therapeutic actions. The purpose of the research was the influence 

of the sexual life of the athlete for a successful treatment of the nervus obturatorius syndrome. 98 elite sportsmen 

(42 women and 56 men) with diagnosis çnervus obturatorius syndromeè during one year were examined. The 

athletes one group (21 men and 17 women) at the time of treatment were sexually active. Other athletes (35 men 

and 25 women) did not have this possibility. Results of research show the positive influence of regular sexual life 

of sportsmen in the treatment of syndrome. We recommend carrying of preventive and medical-regenerative ac-

tions in view of the sexual life of sportsmen. 

 

Keywords 

Musculus obturatorius externus, nervus obturatorius syndrome, track and field athletics, run, long jumps, 

well-qualified sportsmen, muscle hypotonic 

 

ɺʚʝʜʝʥʠʝ. 

ʊʝʨʘʧʠʷ ʩʠʥʜʨʦʤʘ ʟʘʧʠʨʘʪʝʣʴʥʦʛʦ ʥʝʨʚʘ (ʉɿʅ) 

ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʦʜʫ ʨʝʬʣʝʢʪʦʨʥʳʭ ʠ ʤʠʦ-

ʘʜʘʧʪʠʚʥʳʭ (ʧʝʨʝʛʨʫʟʦʯʥʳʭ) ʥʝʡʨʦʜʠʩʪʨʦʬʠʯʝ-

ʩʢʠʭ ʩʠʥʜʨʦʤʦʚ ʥʦʛʠ [4], ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ 

ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ, ʪ.ʢ. ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝ-

ʥʠʝʤ ʩʠʥʜʨʦʤʘ ʷʚʣʷʶʪʩʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʩʪʦʷ-

ʥʠʠ ʠ ʭʦʜʴʙʝ, ʦʛʨʘʥʠʯʝʥʠʝ ʦʙʲʝʤʘ ʜʚʠʞʝʥʠʡ ʚ ʪʘ-

ʟʦʙʝʜʨʝʥʥʦʤ ʩʫʩʪʘʚʝ, ʙʦʣʠ ʚ ʧʘʭʫ, ʧʦ ʤʝʜʠʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʜʨʘ, ʛʦʣʝʥʠ, ʩʪʦʧʳ ʜʦ ʧʝʨʚʳʭ ʧʘʣʴ-

ʮʝʚ (ɺʠʰʥʝʚʩʢʠʡ ɸ.ʉ., ʄʘʢʩʠʤʝʥʢʦʚ ɸ.ʅ., 1949).  

ɿʘʧʠʨʘʪʝʣʴʥʳʡ ʥʝʨʚ ʠʥʥʝʨʚʠʨʫʝʪ ʥʘʨʫʞʥʫʶ 

ʟʘʧʠʨʘʪʝʣʴʥʫʶ ʤʳʰʮʫ, ʚʨʘʱʘʶʱʫʶ ʙʝʜʨʦ 

ʢʥʘʨʫʞʠ, ʫʯʘʩʪʚʫʝʪ ʚ ʠʥʥʝʨʚʘʮʠʠ ʘʜʜʫʢʪʦʨʦʚ 

ʙʝʜʨʘ, ʥʝʞʥʦʡ ʠ ʛʨʝʙʝʰʢʦʚʦʡ ʤʳʰʮʳ (ʇʨʠʚʝʩ 

ʄ.ɻ., 2002), ʥʦ ʛʠʧʦʪʦʥʠʷ ʠʤʝʥʥʦ ʥʘʨʫʞʥʦʡ ʟʘʧʠ-

ʨʘʪʝʣʴʥʦʡ ʤʳʰʮʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʭʘʨʘʢʪʝʨʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʩʠʤʧʪʦʤʘʪʠʢʠ.  

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʙʠʣʠʪʘ-

ʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʉɿʅ ʷʚʣʷʝʪʩʷ ʢʨʘʪʢʦ-

ʩʨʦʯʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʯʪʦ ʚʧʦʣʥʝ 

ʦʙʲʷʩʥʠʤʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦ-

ʤʠʠ. ʅʘʨʫʞʥʘʷ ʟʘʧʠʨʘʪʝʣʴʥʘʷ ʤʳʰʮʘ ʧʦʣʫʯʘʝʪ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʟʘʧʠʨʘʪʝʣʴʥʦʡ ʘʨʪʝʨʠʠ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʠʩʪʝʥʦʯʥʦʡ ʚʝʪʢʦʡ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʜʚʟʜʦʰʥʦʡ ʘʨʪʝʨʠʠ. ɺ ʤʘʣʦʤ ʪʘʟʫ ʚʥʫʪʨʝʥʥʷʷ 

ʧʦʜʚʟʜʦʰʥʘʷ ʘʨʪʝʨʠʷ ʜʝʣʠʪʩʷ ʥʘ ʧʨʠʩʪʝʥʦʯʥʳʝ ʠ 

ʚʠʩʮʝʨʘʣʴʥʳʝ ʚʝʪʚʠ [5]. ɿʘʩʪʦʡ ʢʨʦʚʠ ʚ ʦʨʛʘʥʘʭ ʤʘ-

ʣʦʛʦ ʪʘʟʘ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʩʠʩʪʝʤʝ ʚʠʩʮʝʨʘʣʴʥʳʭ ʚʝʪʚʝʡ, ʥʦ ʠ ʦʧʦʩʨʝ-

ʜʦʚʘʥʥʦ ʚ ʩʠʩʪʝʤʝ ʧʨʠʩʪʝʥʦʯʥʳʭ ʚʝʪʚʝʡ ʚʥʫʪʨʝʥ-

ʥʝʡ ʧʦʜʚʟʜʦʰʥʦʡ ʘʨʪʝʨʠʠ.  

ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʧʨʦʣʦʥʛʘʮʠʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ ʉɿʅ 

ʥʫʞʥʦ ʩʯʠʪʘʪʴ ʫʣʫʯʰʝʥʠʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʦʨʛʘ-

ʥʘʭ ʤʘʣʦʛʦ ʪʘʟʘ, ʯʪʦ ʩʣʦʞʥʦ ʩʜʝʣʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʜʦ-

ʩʪʫʧʥʳʝ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. 
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ʌʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʫʣʫʯ-

ʰʝʥʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʦʨʛʘʥʘʭ ʤʘʣʦʛʦ ʪʘʟʘ ʷʚʣʷ-

ʝʪʩʷ ʧʦʣʦʚʘʷ ʞʠʟʥʴ [2]. ʇʦʵʪʦʤʫ ʤʳ ʧʨʦʚʝʣʠ ʩʨʘʚ-

ʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʉɿʅ ʩʨʝʜʠ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʚʝʜʫʱʠʭ ʨʝʛʫʣʷʨʥʫʶ ʧʦʣʦʚʫʶ ʞʠʟʥʴ 

ʠ ʘʪʣʝʪʦʚ ʣʠʰʝʥʥʳʭ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ. 

 

ʎʝʣʴ ʨʘʙʦʪʳ. 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʦʣʦʚʦʡ ʞʠʟʥʠ ʩʧʦʨʪʩʤʝʥʘ 

ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʉɿʅ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʧʦʨʪʩʤʝʥʘʭ-

ʣʝʛʢʦʘʪʣʝʪʘʭ ʛ.ʄʦʩʢʚʳ ʚ ʪʝʯʝʥʠʝ 1 ʛʦʜʘ (2015ʛ.) ʚʦ 

ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʩʙʦʨʦʚ. 

ɺ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʘʪʣʝʪʳ 

ʚʳʩʦʢʦʛʦ ʢʣʘʩʩʘ ï ʤʘʩʪʝʨʘ ʩʧʦʨʪʘ, ʤʘʩʪʝʨʘ ʩʧʦʨʪʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʣʘʩʩʘ ʠ ʟʘʩʣʫʞʝʥʥʳʝ ʤʘʩʪʝʨʘ 

ʩʧʦʨʪʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 21 ʜʦ 30 ʣʝʪ ʩ ʚʧʝʨʚʳʝ ʚʳʷʚ-

ʣʝʥʥʳʤ ʉɿʅ. ɺʩʝʛʦ 98 ʣʝʛʢʦʘʪʣʝʪʦʚ (42 ʞʝʥʱʠʥʳ 

ʠ 56 ʤʫʞʯʠʥ), ʩʧʦʨʪʠʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ çʛʣʘʜʢʠʡ ʙʝʛè.  

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʘʩʴ 

ʧʘʣʴʧʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʤʝʪʦʜʳ ʤʘʥʫʘʣʴʥʦʛʦ 

ʤʳʰʝʯʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ (ʄʄʊ), ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ 

1962ʛ. ɼ. ɻʫʜʭʘʨʪʦʤ ʠ ʜʦʨʘʙʦʪʘʥʥʳʝ ɼ.ʃʠʬʦʤ 

(2005) ʠ ʃ.ʌ.ɺʘʩʠʣʴʝʚʦʡ (2002) [1]. 

ʄʄʊ ʘʥʘʣʠʟʠʨʫʝʪ ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʤʠʦ-

ʪʘʪʠʯʝʩʢʦʛʦ ʨʝʬʣʝʢʩʘ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ, ʢʘʢ ʧʨʦʷʚ-

ʣʝʥʠʝ ʥʘʨʫʰʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʦʤʝʪʨʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ. ɺ ʤʦʤʝʥʪ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪ ʧʨʠʥʠ-

ʤʘʝʪ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʪʦʷ, ʩʠʜʷ ʠʣʠ ʣʝʞʘ, ʚ ʢʦ-

ʪʦʨʦʤ ʪʝʩʪʠʨʫʝʤʘʷ ʤʳʰʮʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʝʤ ʚʢʣʶʯʝʥʠʶ ʚ ʜʚʠʞʝʥʠʝ ʜʨʫʛʠʭ 

ʤʳʰʮ-ʩʠʥʝʨʛʠʩʪʦʚ.  

 ʄʝʜʠʮʠʥʩʢʠʡ ʨʘʙʦʪʥʠʢ ʨʘʩʧʦʣʘʛʘʝʪ ʣʘʜʦʥʴ 

ʩʚʦʝʡ ʨʫʢʠ ʪʘʢ, ʯʪʦʙʳ ʧʘʮʠʝʥʪ, ʦʢʘʟʳʚʘʷ ʜʘʚʣʝʥʠʝ 

ʥʘ ʨʫʢʫ ʚʨʘʯʘ, ʧʨʦʠʟʚʦʜʠʣ ʠʟʦʤʝʪʨʠʯʝʩʢʦʝ ʩʦʢʨʘ-

ʱʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʤʳʰʮʳ ʚ ʥʝʦʙʭʦʜʠʤʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺ 1 ʬʘʟʫ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʚʠʜʝ ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝ-

ʥʠʷ, ʢʦʛʜʘ ʧʘʮʠʝʥʪ ʚʳʧʦʣʥʷʝʪ ʩʦʢʨʘʱʝʥʠʝ ʤʳʰʮʳ 

ʧʨʦʪʠʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʫʢʠ ʤʘʩʩʘʞʠʩʪʘ. 

ɺʦ 2 ʬʘʟʫ (ʯʝʨʝʟ 2-3 ʩʝʢ.) ʧʘʮʠʝʥʪ ʧʦ ʢʦʤʘʥʜʝ 

ʧʳʪʘʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʩʠʣʫ ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷ-

ʞʝʥʠʷ. 

ɺ ʥʦʨʤʝ ʚ ʧʨʦʮʝʩʩʝ ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝ-

ʥʠʷ ʤʳʰʮʳ ʝʝ ʪʦʥʫʩ ʥʘʯʠʥʘʝʪ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳ-

ʰʘʪʴʩʷ, ʠ ʚʦ 2 ʬʘʟʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 15% ʦʪ 

ʥʦʨʤʳ. 

ʇʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʠʧʦʪʦʥʠʠ ʚʦ 2 ʬʘʟʝ ʫʚʝ-

ʣʠʯʝʥʠʝ ʩʠʣʳ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘʨʫʞʥʦʡ ʟʘʧʠʨʘʪʝʣʴʥʦʡ 

ʤʳʰʮʳ ʧʨʦʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʘʮʠʝʥʪ 

ʣʝʞʠʪ ʥʘ ʩʧʠʥʝ, ʩʛʠʙʘʝʪ ʢʦʣʝʥʦ ʥʘ 90 ʛʨʘʜʫʩʦʚ ʠ 

ʧʨʦʠʟʚʦʜʠʪ ʥʘʨʫʞʥʫʶ ʨʦʪʘʮʠʶ ʙʝʜʨʘ. ʇʨʦʪʠʚʦʜʘʚ-

ʣʝʥʠʝ ʚʨʘʯʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʜʠʩʪʘʣʴʥʳʡ ʢʦʥʝʮ ʛʦ-

ʣʝʥʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʥʫʪʨʝʥʥʝʡ ʨʦʪʘʮʠʠ ʙʝʜʨʘ. 

ɹʝʜʨʦ ʧʦʜʥʠʤʘʶʪ ʧʦʜ ʫʛʣʦʤ 110 ʛʨʘʜʫʩʦʚ ʬʣʝʢʩʠʠ 

(ʨʠʩ.1). 

 

 
ʈʠʩ. 1. ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘʨʫʞʥʦʡ ʟʘʧʠʨʘʪʝʣʴʥʦʡ ʤʳʰʮʳ 

 

ʅʘʨʫʞʥʘʷ ʟʘʧʠʨʘʪʝʣʴʥʘʷ ʤʳʰʮʘ ʥʘʯʠʥʘʝʪʩʷ ʦʪ 

ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʧʠʨʘʪʝʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, 

ʩʝʜʘʣʠʱʥʦʡ ʢʦʩʪʠ ʠ ʚʝʪʚʠ ʣʦʥʥʦʡ ʢʦʩʪʠ, ʘ ʧʨʠʢʨʝʧ-

ʣʷʝʪʩʷ ʚ ʚʝʨʪʝʣʴʥʦʡ ʷʤʢʝ. 

ʊʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴ ʤʳʰʮʳ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʢʦʤʧʣʝʢʩ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʩʢʣʶ-

ʯʘʷ ʠʟ ʩʧʠʩʢʘ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ, 

ʤʠʦʬʘʩʮʠʘʣʴʥʳʡ ʤʘʩʩʘʞ, ʨʘʩʪʷʞʝʥʠʝ ʤʳʰʮʳ ʚ ʩʦ-

ʯʝʪʘʥʠʠ ʩ ʧʝʨʢʫʩʩʠʝʡ. ʂʦʨʨʝʢʮʠʷ ʤʳʰʝʯʥʦʡ ʛʠʧʦ-

ʪʦʥʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʘʣʛʦʨʠʪʤʫ [3] ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʧʦʩʪʠʟʦʤʝʪʨʠʯʝʩʢʦʡ ʨʝʣʘʢʩʘʮʠʠ (ʩʦʟʜʘʥʠʝ ʥʘ 

ʚʜʦʭʝ ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʳʰʮʳ ʧʨʦʪʠʚ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʩʣʘʙʣʝʥʠʝʤ ʥʘ 

ʚʳʜʦʭʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚʨʘʯ ʩʣʝʜʫʝʪ ʟʘ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʤʳʰʮʳ). ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʨʝʝʜʫʢʘʮʠʷ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʧʘʪʪʝʨʥʘ ï ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʤʳʰʝʯʥʳʭ 

ʛʨʫʧʧ ʚ ʧʨʦʩʪʳʝ ʜʚʠʞʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʟʦʢʠʥʝʪʠʯʝ-

ʩʢʦʡ ʥʘʛʨʫʟʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ ʇʅʌ 

(ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘʷ ʥʝʡʨʦʤʳʰʝʯʥʘʷ ʬʘʩʠʣʠʪʘʮʠʷ ï 

ʤʝʪʦʜʠʢʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʦʥʫʩʘ ʤʳʰʮʳ ʟʘ ʩʯʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʠ 

ʚʳʢʣʶʯʝʥʠʷ ʤʳʰʮ, ʚʭʦʜʷʱʠʭ ʚ ʤʠʦʬʘʩʮʠʘʣʴʥʫʶ 

ʮʝʧʴ). 

ʉʪʘʥʜʘʨʪʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʨʝʥʠʨʦʚʦʯ-

ʥʦʛʦ ʩʙʦʨʘ (21 ʜʝʥʴ) ʧʦʟʚʦʣʠʣʘ ʧʨʦʚʝʩʪʠ ʩʧʦʨʪʩʤʝ-

ʥʘʤ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʪʝʩʪʦʚ - ˉ 10 ʯʝʨʝʟ ʜʝʥʴ. ʈʝ-

ʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʦʜʫ ʉɿʅ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʡ ʧʨʦʮʝʜʫʨʳ, ʢʦʛʜʘ 
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ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ, ʟʘʪʝʤ ʚ ʩʣʫʯʘʷʭ ʧʦʚʪʦʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʥʜʨʦʤʘ.  

ʉʧʦʨʪʩʤʝʥʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ. 

ʇʝʨʚʫʶ ʛʨʫʧʧʫ (38 ʯʝʣʦʚʝʢ: 21 ʤʫʞʯʠʥʘ ʠ 17 ʞʝʥ-

ʱʠʥ) ʩʦʩʪʘʚʠʣʠ ʘʪʣʝʪʳ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʩʪʠ ʧʦ-

ʣʦʚʫʶ ʞʠʟʥʴ (2-3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ). ɺʪʦʨʫʶ ʛʨʫʧʧʫ 

ʩʦʩʪʘʚʠʣʠ ʩʧʦʨʪʩʤʝʥʳ, ʫ ʢʦʪʦʨʳʭ ʟʘ ʚʨʝʤʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʥʝ ʙʳʣʦ ʧʦʣʦʚʳʭ ʩʚʷʟʝʡ (60 ʯʝʣʦʚʝʢ: 35 

ʤʫʞʯʠʥ ʠ 25 ʞʝʥʱʠʥ). 

ɺʩʝ ʩʣʫʯʘʠ ʧʝʨʚʠʯʥʦʡ ʠ ʧʦʚʪʦʨʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʉɿʅ ʬʠʢʩʠʨʦʚʘʣʠʩʴ. ʈʘʩʩʯʠʪʳʚʘʣʠ ʪʘʢʞʝ 

ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʭ ʉɿʅ ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʧʦʨʪʩʤʝʥʘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʯʘʩʪʦʪʳ ʜʠʘ-

ʛʥʦʩʪʠʢʠ (ʂʏɼ, ʫʩʣ.ʝʜ.). ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ Kruskal-

Wallis. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ (p<0,05) ʉɿʅ ʜʠʘʛʥʦ-

ʩʪʠʨʦʚʘʣʩʷ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ (ʪʘʙ.1). 

 

ʊʘʙʣʠʮʘ 1. 

 ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʉɿʅ ʚ ʛʨʫʧʧʘʭ ʩʧʦʨʪʩʤʝʥʦʚ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʩʙʦʨʘ  

ɻʨʫʧʧʳ 
1 ʛʨʫʧʧʘ 

(n-38) 

2 ʛʨʫʧʧʘ 

(n-60) 

ʉʧʦʨʪʩʤʝʥʳ 
ʄʫʞʯʠʥʳ 

(n-21) 

ɾʝʥʱʠʥʳ 

(n-17) 

ʄʫʞʯʠʥʳ 

(n-35) 

ɾʝʥʱʠʥʳ 

(n-25) 

ʏʠʩʣʦ ʩʣʫʯʘʝʚ ʧʝʨʚʠʯʥʦʡ ʠ ʧʦʚʪʦʨʥʦʡ ʜʠʘ-

ʛʥʦʩʪʠʢʠ ʉɿʅ 
29 28 66 76 

ʂʏɼ ʜʣʷ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ 

(ʫʩʣ.ʝʜ.) 
1,4 1,6 1,9 3,04** 

ʆʙʱʠʡ ʂʏɼ (ʫʩʣ.ʝʜ.) 1,5 2,2* 

 ʇʨʠʤʝʯʘʥʠʝ:  

 1 ʛʨʫʧʧʘ ï ʩʧʦʨʪʩʤʝʥʳ, ʢʦʪʦʨʳʝ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʣʠ ʧʦʣʦʚʫʶ ʞʠʟʥʴ, 

 2 ʛʨʫʧʧʘ ï ʩʧʦʨʪʩʤʝʥʳ, ʢʦʪʦʨʳʝ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʚʝʣʠ ʧʦʣʦʚʫʶ ʞʠʟʥʴ, 

 * - ʨ < 0,05 ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʦʙʱʠʤʠ ʂʏɼ 1 ʠ 2 ʛʨʫʧʧ (Kruskal-Wallis), 

 ** - ʨ < 0,05 ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʂʏɼ ʫ ʞʝʥʱʠʥ 1 ʠ 2 ʛʨʫʧʧ (Kruskal-Wallis). 

 

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ, ʚʝʜʫʱʠʭ 

ʨʝʛʫʣʷʨʥʫʶ ʧʦʣʦʚʫʶ ʞʠʟʥʴ ʉɿʅ ʬʠʢʩʠʨʦʚʘʣʩʷ ʜʦ-

ʩʪʦʚʝʨʥʦ ʨʝʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ-ʩʧʦʨʪʩ-

ʤʝʥʢʘʤʠ ʥʝ ʠʤʝʶʱʠʤʠ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ.  

 

ɺʳʚʦʜʳ. 

1.ʇʦʣʦʚʘʷ ʞʠʟʥʴ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʣʫʯʰʝʥʠʝ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʦʨʛʘʥʘʭ ʤʘʣʦʛʦ ʪʘʟʘ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʪʝʨʘʧʠʠ ʉɿʅ ʫ ʩʧʦʨʪʩʤʝʥʦʚ, 

ʧʦʚʳʰʘʷ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʩʪʴ ʵʬʬʝʢʪʘ ʨʝʘʙʠʣʠʪʘ-

ʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

2.ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʟʘʩʪʦʡʥʳʝ ʷʚʣʝʥʠʷ ʚ ʦʨʛʘʥʘʭ 

ʤʘʣʦʛʦ ʪʘʟʘ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ, ʥʝ ʚʝʜʫʱʠʭ ʧʦʣʦ-

ʚʫʶ ʞʠʟʥʴ ʚʳʨʘʞʝʥʳ ʥʝ ʦʜʠʥʘʢʦʚʦ ʠ ʧʨʝʦʙʣʘʜʘʶʪ 

ʫ ʧʦʩʣʝʜʥʠʭ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʦ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʦʣʴʰʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦʤ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ 

ʫ ʞʝʥʱʠʥ (ʤʘʪʢʘ, ʚʣʘʛʘʣʠʱʝ, ʷʠʯʥʠʢʠ) ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ (ʧʨʝʜʩʪʘʪʝʣʴʥʘʷ ʞʝʣʝʟʘ, ʩʝʤʝʥ-

ʥʳʝ ʧʫʟʳʨʴʢʠ), ʭʦʪʷ, ʙʝʟʫʩʣʦʚʥʦ, ʜʘʥʥʳʡ ʚʦʧʨʦʩ 

ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʟʫʯʝʥʠʠ. 

ɸʚʪʦʨʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʣʝʢʠ ʦʪ ʞʝʣʘ-

ʥʠʷ ʩʦʚʝʪʦʚʘʪʴ ʩʧʦʨʪʩʤʝʥʘʤ ʚʝʩʪʠ ʨʝʛʫʣʷʨʥʫʶ ʧʦ-

ʣʦʚʫʶ ʞʠʟʥʴ, ʪ.ʢ. ʧʦʜʦʙʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʤʦʛʫʪ 

ʚʳʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʤʦʨʘʣʴʥʦ-ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʠʥʩʠʥʫʘʮʠʡ ʥʘ ʪʝʤʫ ʧʦʣʦ-

ʚʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʩʧʦʨʪʝ ʚʳʩʰʠʭ ʜʦʩʪʠʞʝ-

ʥʠʡ ʜʘʚʥʦ ʟʘʩʪʘʚʣʷʝʪ ʚʟʛʣʷʥʫʪʴ ʥʘ ʜʘʥʥʫʶ ʧʨʦ-

ʙʣʝʤʫ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ. ʄʳ 

ʩʯʠʪʘʝʤ, ʯʪʦ ʩʧʦʨʪʩʤʝʥʳ ʜʦʣʞʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʠ ʜʣʷ 

ʵʪʦʛʦ ʫ ʥʠʭ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʦʙʭʦʜʠʤʘʷ, ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 
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ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈɻʅʌ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ˉ 16-

16-23002 

 

ʇɺʉɹʀʇɻɹʋɾʄʕʆɹʘ ʊɹʅʇʊʋʇʘʋɾʄʕʆʇʊʋʕ ʌʐɾʆʁʃɹ ʁ ɾɾ 
ʍʇʉʅʁʉʇɻɹʆʁɾ ɻ ʈɾɽɹɼʇɼʁʐɾʊʃʇʂ ʊʁʊʋɾʅɾ ʊʋʌʈɾʆʁ ʊʉɾɽʆɾɼʇ 

ʇɺʒɾɼʇ ʇɺʉɹʀʇɻɹʆʁʘ 

ʀʛʥʘʪʦʚʠʯ ɺ.ʂ. 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɻʨʝʙʝʥʥʠʢʦʚʘ ɺ.ʄ. 

ɼʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʨ-

ʰʝʢʣʘʩʩʥʠʢʦʚ. ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʵʪʦʪ ʬʝʥʦʤʝʥ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʥʦʚʳʝ ʜʣʷ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘ ʚʠʜʳ ʝʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʥʘ ʧʦʩʣʝʜʫʶʱʝʡ ʩʪʫʧʝʥʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʦʢʘʟʘʥʳ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʝʤ ʵʪʠʭ ʚʠʜʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʥʘ ʩʪʘʨʰʝʡ ʩʪʫʧʝʥʠ ʦʙʫʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʡ ʤʘʨʰʨʫʪ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

 

Abstract 

The article is devoted to the problem of formation of educational independence of modern high school stu-

dents. Describe the main aspects in which this phenomenon is represented in contemporary educational research. 

Described new for high school students types of educational activity: designing individual educational route on 

the subsequent stages of continuous education and formation of individual educational space. The specific features 

of educational independence of students, associated with implementing these types of educational activities, are 

shown. From these positions the mechanisms of formation of educational independence for high school. 

Key words: students, educational independence, individual educational route educational result. 

 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʛʦʩʪʦʨʦʥʥʠʡ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʬʝʥʦ-

ʤʝʥ, ʩʪʘʥʦʚʷʱʠʡʩʷ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʦʥ-

ʪʝʢʩʪʝ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʙ-

ʱʝʩʪʚʝ ʠ ʚ ʩʦʟʥʘʥʠʠ ʯʝʣʦʚʝʢʘ ʥʦʚʝʡʰʝʛʦ ʚʨʝʤʝʥʠ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʥʦ-

ʚʳʭ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʘʢʮʝʥʪʦʚ ʠʟʫʯʝʥʠʷ ʵʪʦʛʦ ʬʝ-

ʥʦʤʝʥʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʷʚʠʚʰʠʤʠʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦʣʫʯʝ-

ʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʪʢʨʳʪʦʤ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʤ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʕʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʛʫʪ ʩʪʘʪʴ ʨʝʘʣʴʥʦʩʪʴʶ ʚ ʧʦʣ-

ʥʦʡ ʤʝʨʝ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘ ʧʦʟʚʦʣʠʪ ʝʤʫ 

ʥʝ ʧʨʦʩʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʦʩʤʳʩʣʝʥʥʦ ʧʨʦʢʣʘʜʳʚʘʪʴ ʚ 

ʥʝʡ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʪʨʘʝʢʪʦ-

ʨʠʶ, ʧʨʠʚʦʜʷʱʫʶ ʝʛʦ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʚʦʨʯʝʩʢʦʡ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ. ʇʨʦʪʠʚʦʨʝʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʠ ʩʨʝʜʩʪʚʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘ ʧʦ ʦʩʚʦʝʥʠʶ ʦʪʢʨʳʪʦʛʦ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʨʝʙʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʛʦ 

ʫʨʦʚʥʷ ʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʜʦ-

ʩʪʠʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʥʝ 

ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʜʠʮʠʦʥʥʦʡ çʟʥʘʥʠʝʚʦʡè 

ʰʢʦʣʳ, ʥʦ ʠ, ʚ ʮʝʣʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʟʘʤʢʥʫʪʦʡ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʵʪʦʛʦ ʧʨʦʪʠʚʦ-

ʨʝʯʠʷ ʥʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʘʧʫʩʢ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʨʝʘʣʠʟʫʝ-

ʤʦʡ ʫʯʝʥʠʢʘʤʠ ʚ ʨʝʰʝʥʠʠ ʩʤʳʩʣʦʞʠʟʥʝʥʥʳʭ ʟʘ-

ʜʘʯ. 

ʇʦ ʜʘʥʥʳʤ ʧʨʝʜʧʨʠʥʷʪʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʪʨʝʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʘʩʧʝʢʪʘʭ: ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʦʝ ʣʠʯʥʦʩʪʥʦʝ ʢʘʯʝʩʪʚʦ, 

ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʷ ʩʫʙʲʝʢʪʥʦʩʪʠ ʫʯʝʥʠʢʘ, 

ʧʨʦʷʚʣʷʝʤʦʡ ʠʤ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʢʘʢ 

çʩʢʚʦʟʥʦʡè ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʬʦʨʤʠʨʫʝʤʳʡ ʥʘ ʚʩʝʭ ʩʪʫʧʝʥʷʭ ʩʠʩʪʝʤʳ ʥʝ-

ʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʛʦʪʦʚ-

ʥʦʩʪʴ ʩʫʙʲʝʢʪʘ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʨʦʜʚʠʞʝʥʠʶ 

ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. 

ʂʘʢ ʠʥʪʝʛʨʘʣʴʥʦʝ ʣʠʯʥʦʩʪʥʦʝ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʧʦ ʤʥʝʥʠʶ 

ʃ.ʂ. ɻʝʡʭʤʘʥ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʝ-

ʥʠʢʘ çʙʳʪʴ ʩʫʙʲʝʢʪʦʤ ʩʦʙʩʪʚʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʚʝʨʰʘʪʴ ʦʩʦʟʥʘʥʥʳʡ ʚʳʙʦʨ 
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ʮʝʣʝʡ, ʩʦʜʝʨʞʘʥʠʷ, ʤʝʪʦʜʦʚ, ʬʦʨʤ, ʢʨʠʪʝʨʠʝʚ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʦ ʫʧʨʘʚʣʷʪʴ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʦʪ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʜʦ ʨʝʘʣʠʟʘʮʠʠè ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʯʝʪʳʨʝ 

ʢʦʤʧʦʥʝʥʪʘ:  

ï ʤʦʪʠʚʘʮʠʦʥʥʦ-ʩʤʳʩʣʦʚʦʡ, ʦʪʨʘʞʘʶʱʠʡ ʦʩʦ-

ʟʥʘʥʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʦʙʫʯʘʶʱʝʛʦʩʷ ʙʳʪʴ ʩʫʙʲʝʢʪʦʤ 

ʩʚʦʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʘʤʦʦʧʨʝʜʝʣʝ-

ʥʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʧʦʩʪʨʦʝʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ;  

ï ʨʝʛʫʣʷʪʠʚʥʦ-ʚʦʣʝʚʦʡ, ʦʪʨʘʞʘʶʱʠʡ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦʩʷ ʢ ʧʨʦʷʚʣʝʥʠʶ ʩʫʙʲʝʢʪʥʦʡ ʧʦ-

ʟʠʮʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʝʡ (ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʠ, ʦʨ-

ʛʘʥʠʟʘʮʠʠ, ʢʦʥʪʨʦʣʝ, ʦʮʝʥʢʝ, ʢʦʨʨʝʢʮʠʠ); ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢ ʚʳʙʦʨʫ ʮʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʩʠʣʠʷʤ, ʥʝʦʙ-

ʭʦʜʠʤʳʤ ʜʣʷ ʝʸ ʦʩʫʱʝʩʪʚʣʝʥʠʷ;  

ï ʩʦʜʝʨʞʘʪʝʣʴʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ, ʦʪʨʘʞʘʶ-

ʱʠʡ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦʩʷ ʢ ʧʨʦʷʚʣʝʥʠʶ 

ʩʫʙʲʝʢʪʥʦʡ ʧʦʟʠʮʠʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʥʘʥʠʡ ʠ ʩʧʦ-

ʩʦʙʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʝʘʣʠʟʘ-

ʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ; ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ, ʦʪʚʝʪʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ;  

ï ʨʝʬʣʝʢʩʠʚʥʦ-ʦʮʝʥʦʯʥʳʡ, ʦʪʨʘʞʘʶʱʠʡ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦʩʷ ʢ ʧʨʦʷʚʣʝʥʠʶ ʩʫʙʲʝʢʪʥʦʡ 

ʧʦʟʠʮʠʠ ʚ ʘʥʘʣʠʟʝ ʠ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʘ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ [1, ʩ. 290]. 

ʂʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʙʲʝʢʪʘ ʫʯʝʙʥʦʡ (ʰʠʨʝ ï 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ) ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʥʷʪʠʝ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ çʧʨʠʚʷʟʘʥʦè, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʘʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʝʝ ʦʩʦʙʝʥʥʦʩʪʷʤ ʥʘ ʨʘʟʥʳʭ ʩʪʫʧʝʥʷʭ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʘʩʧʝʢʪ, ʥʘʨʷʜʫ ʩ ʮʝʥ-

ʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʳʤʠ ʠ ʦʧʝʨʘʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝ-

ʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠ ʝʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʩʪʦʨʦʥʫ. ɺ 

ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʟʜʝʩʴ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʠʤʝʥʥʦ 

ʩʦʚʤʝʩʪʥʦʩʪʴ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʙʝʥʢʘ ʩ ʜʨʫʛʠʤʠ 

ʩʫʙʲʝʢʪʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺʝʜʴ 

ʠʤʝʥʥʦ ʩʦʚʤʝʩʪʥʦʩʪʴ, ʦʨʠʝʥʪʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʜʨʫʛʠʭ ʣʶʜʝʡ, ʪʦ ʝʩʪʴ, ʝʝ ʩʦʮʠʘʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ, ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʪʘʥʦʚʣʝʥʠʷ ʩʘʤʦʛʦ ʩʫʙʲʝʢʪʘ. 

ʉʘʤʦ ʧʦ ʩʝʙʝ ʨʘʩʰʠʨʝʥʠʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝ-

ʥʠʝ ʢʨʫʛʘ ʵʪʠʭ ʩʫʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʨʘʡʥʝ ʚʘʞʥʳʡ ʚʦʧʨʦʩ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʠʢʘ ʥʘ ʨʘʟʥʳʭ 

ʩʪʫʧʝʥʷʭ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʘʩʧʝʢʪʳ ʠʟʫʯʝʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʥʝ ʚʧʦʣʥʝ ʧʨʠ-

ʛʦʜʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʊʘʢ, ʚ ʧʨʠʚʝʜʝʥʥʦʤ 

ʦʧʨʝʜʝʣʝʥʠʠ (ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ 

ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʦʝ ʣʠʯʥʦʩʪʥʦʝ ʢʘʯʝʩʪʚʦ) ʦʥʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʢʘʢ ʥʝʯʪʦ ʫʞʝ ʩʦʩʪʦʷʚʰʝʝʩʷ ʠ ʟʘʚʝʨʰʠʚ-

ʰʝʝʩʷ ʚ ʩʚʦʝʤ ʬʦʨʤʠʨʦʚʘʥʠʠ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʟʘʪʨʫʜʥʷʝʪ ʧʦʥʠʤʘʥʠʝ ʩʫʱʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʨʘʟʚʠ-

ʪʠʷ ʜʘʥʥʦʛʦ ʬʝʥʦʤʝʥʘ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ 

ʚʥʷʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʝʛʦ ʜʘʣʴʥʝʡʰʝʤ çʧʨʠʨʘ-

ʱʝʥʠʠè ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʫʧʝʥʷʭ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ (ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʙʲʝʢʪʘ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ) ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦ ʩʘʤʦʤ ʩʫʙʲʝʢʪʝ, ʥʝʞʝʣʠ ʦ ʝʛʦ çʤʝʩʪʝè ʚ ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʩʨʝʜʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʰʢʦʣʳ. 

ʊʨʝʪʠʡ ʞʝ ʚʳʜʝʣʝʥʥʳʡ ʥʘʤʠ ʘʩʧʝʢʪ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪ ʠʤʝʥʥʦ ʤʝʩʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʫʯʝʥʠʢʘ. ʉ ʚʚʝʜʝʥʠʝʤ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʩʦʦʙʱʝʩʪʚʝ ʩʬʦʨʤʠʨʦʚʘʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʠ ʢʘʢ ʦ çʩʢʚʦʟʥʦʤè ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʨʝʟʫʣʴ-

ʪʘʪʝ, ʢʦʪʦʨʳʡ, ʬʦʨʤʠʨʫʷʩʴ ʥʘ ʨʘʟʥʳʭ ʩʪʫʧʝʥʷʭ ʦʙʫ-

ʯʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪ ʚʥʦʚʴ ʦʩʚʦʝʥʥʳʝ ʫʯʝʥʠʢʦʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʣʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʪʦ, ʯʪʦ ʧʨʝʞʜʝ 

ʦʥ ʤʦʛ ʜʝʣʘʪʴ ʣʠʰʴ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩ ʫʯʠʪʝʣʝʤ. ʆʜʥʘʢʦ ʥʝʨʝʜʢʦ ʧʨʠʭʦʜʠʪʩʷ 

ʚʩʪʨʝʯʘʪʴʩʷ ʩ ʫʧʨʦʱʝʥʥʳʤ ʧʦʥʠʤʘʥʠʝʤ ʩʫʱʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʬʝʥʦʤʝʥʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ 

ʩʚʦʜʠʪʩʷ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʙʝʟ ʧʦʤʦʱʠ ʜʨʫʛʠʭ ʢʘ-

ʢʠʭ-ʣʠʙʦ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʜʝʡʩʪʚʠʡ ʥʘ ʫʨʦʚʥʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. ʎʝʥʥʦʩʪʥʦ-

ʩʤʳʩʣʦʚʘʷ ʞʝ ʩʪʦʨʦʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʠ ʚʦ-

ʧʨʦʩ ʦ ʝʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʙʝʟ ʚʥʠʤʘ-

ʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, çʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴè ʧʨʠ ʵʪʦʤ ʧʝ-

ʨʝʩʪʘʝʪ ʙʳʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʮʝʣʦʩʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʘ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʡ, ʢʘʢ 

ʙʳʣʦ ʩʢʘʟʘʥʦ, ʩʦʩʪʦʠʪ ʠʤʝʥʥʦ ʚ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʠ 

ʩʫʙʲʝʢʪʘ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ. 

ɹʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʚʳʛʣʷʜʠʪ ʧʦʥʠʤʘʥʠʝ ʵʪʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʢʘʢ ʜʦʩʪʠʛʥʫʪʦʡ ʫʯʝ-

ʥʠʢʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʘʜʨʝʩʦʚʘʪʴ ʩʦʙ-

ʩʪʚʝʥʥʳʡ ʢʫʣʴʪʫʨʥʳʡ ʟʘʧʨʦʩ ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ, 

ʘʜʝʢʚʘʪʥʳʡ ʩʠʪʫʘʮʠʠ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʫʜʦʚʣʝʪʚʦ-

ʨʷʪʴ ʝʛʦ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʠ 

ʦʮʝʥʠʚʘʪʴ ʜʦʩʪʠʛʘʝʤʳʝ ʧʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪʳ. 

ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʘʩʧʝʢʪʝ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʥʘ ʩʪʘʨʰʝʡ ʩʪʫʧʝʥʠ 

ʦʙʫʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʫ ʥʘʩ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʝʜʠʥʩʪʚʝ ʩ ʧʦʨʦʞʜʘʶ-

ʱʠʤʠ ʝʛʦ ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʜʝʪʝʨʤʠʥʠʨʫʝ-

ʤʳʤʠ ʩʦʮʠʘʣʴʥʦʡ ʩʠʪʫʘʮʠʝʡ ʨʘʟʚʠʪʠʷ ʩʘʤʦʛʦ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘ.  

ʊʘʢʦʡ ʧʦʜʭʦʜ ʙʳʣ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʂʦʥʮʝʧʮʠʠ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʢʘʯʝ-

ʩʪʚʘ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʩʪʘʨʰʝ-

ʢʣʘʩʩʥʠʢʘ ʚ ʢʦʥʪʝʢʩʪʝ ʩʠʪʫʘʮʠʠ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʝʝ 

ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ: çʂʘʢʦʡ ʦʩʥʦʚʥʦʡ ʟʘʧʨʦʩ ʶʥʦʰʠ? 

ʕʪʦ ʟʘʧʨʦʩ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. ɸ ʯʪʦ ʪʘʢʦʝ ʶʥʦʰʝʩʢʠʡ 

ʟʘʧʨʦʩ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ? ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʘʧʨʦʩ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ ʩʚʦʠʤʠ ʨʝʩʫʨʩʘʤʠè [5, ʩ. 41]. 

ʊʘʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʘʧʨʦʩʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʫʞʝ ʩʘʤʘ ʧʦ ʩʝʙʝ ʩʦʜʝʨʞʠʪ ʫʢʘʟʘʥʠʝ ʥʘ ʩʫʙʲʝʢ-

ʪʠʚʥʦ ʥʦʚʳʝ ʜʣʷ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘ ʚʠʜʳ ʝʛʦ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʥʦʚʳʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʠ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʥʜʠʚʠʜʫ-
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ʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʠ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ. ʆʭʘʨʘʢʪʝʨʠʟʫʝʤ ʠʭ ʧʦʜʨʦʙʥʝʝ. 

ɺ ʥʘʰʠʭ ʧʨʝʞʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [3] ʤʳ ʦʪʤʝ-

ʯʘʣʠ, ʯʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʯʝʥʠʢʦʤ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʢʘʢ ʚʠʜ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʥʦʚʦʤ ʫʨʦʚʥʝ ʨʝʘʣʠʟʫʝʪʩʷ ʝʛʦ 

ʩʫʙʲʝʢʪʥʦʩʪʴ, ʥʘʯʠʥʘʝʪʩʷ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ 

(ʪ.ʝ. ʥʘ ʩʪʫʧʝʥʠ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ) ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ ʩʚʦʙʦʜʥʫʶ ʩʝʨʠʶ 

ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙ ʚ ʭʦʜʝ ʚʳʙʦʨʘ ʠ ʦʩʚʦʝʥʠʷ ʩʦʮʠʦ-

ʢʫʣʴʪʫʨʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʘʢʪʠʢ. ʅʝʦʙʭʦʜʠ-

ʤʳʡ ʜʣʷ ʵʪʦʛʦ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʠ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʫʯʝʥʠʢʫ 

ʚʦʟʤʦʞʥʦʩʪʠ: 

ï ʟʘʥʠʤʘʪʴ ʧʦʟʠʮʠʶ ʩʫʙʲʝʢʪʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʝʝ ʚ 

ʩʚʦʙʦʜʥʦʤ ʚʳʙʦʨʝ ʦʩʚʘʠʚʘʝʤʳʭ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ 

ʧʨʘʢʪʠʢ;  

ï ʦʧʨʝʜʝʣʷʪʴ ʜʘʣʴʥʠʝ ʠ ʙʣʠʞʥʠʝ ʮʝʣʠ ʧʨʦʜʚʠ-

ʞʝʥʠʷ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ 

ʤʘʨʰʨʫʪʫ, ʤʦʪʠʚʠʨʦʚʘʥʥʦʛʦ ʮʝʥʥʦʩʪʷʤʠ ʣʠʯʥʦʩʪ-

ʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ;  

ï ʦʩʚʘʠʚʘʪʴ ʩʫʙʲʝʢʪʠʚʥʦ ʥʦʚʳʝ ʢʫʣʴʪʫʨʥʳʝ, 

ʧʨʦʝʢʪʥʦ-ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʧʦʩʦʙʳ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʛʨʫʧʧʦʚʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʨʘʟʨʳʚʦʚ 

ʤʝʞʜʫ ʮʝʣʷʤʠ ʦʩʚʦʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʦʮʠʦʢʫʣʴ-

ʪʫʨʥʳʭ ʧʨʘʢʪʠʢ ʠ ʥʘʣʠʯʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʭ 

ʜʦʩʪʠʞʝʥʠʷ;  

ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʜʦʩʪʠʛʘʝʤʳʝ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʨʝʜʩʪʚʘʤʠ ʩʘʤʦʵʢʩʧʝʨ-

ʪʠʟʳ ʠ ʣʠʯʥʦʩʪʥʦʡ ʨʝʬʣʝʢʩʠʠ.  

ʆʪʚʝʯʘʷ ʥʘ ʚʦʧʨʦʩ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʦʮʝʩʩʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ, ʤʳ ʠʩʭʦʜʠʤ ʠʟ ʪʦʛʦ, ʯʪʦ ʥʘ ʩʪʫ-

ʧʝʥʠ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʧʨʦʱʝ ʛʦʚʦʨʷ 

ï ʚ ʧʦʜʨʦʩʪʢʦʚʦʡ ʰʢʦʣʝ) ʥʘʟʚʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʧʦ-

ʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʫʯʘʱʠʤʩʷ ʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʛʦʪʦʚ-

ʥʦʩʪʠ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʤʘʨʰʨʫʪ ʥʘ ʩʪʘʨʰʝʡ ʩʪʫʧʝʥʠ ʦʙʫ-

ʯʝʥʠʷ ʫʞʝ ʢʘʢ ʮʝʣʦʩʪʥʦ ʚʳʩʪʨʦʝʥʥʫʶ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʤʝʪʦʤ ʩʦʚʝʨʰʘ-

ʝʤʦʛʦ ʚʳʙʦʨʘ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʴ ʦʙʫʯʝʥʠʷ, 

ʦʪʚʝʯʘʶʱʠʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʧʣʘʥʘʤ ʣʠʯʥʦʩʪ-

ʥʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ. 

ɺʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʫʪʨʘʯʠʚʘʷ 

ʩʚʦʝʡ ʚʘʞʥʦʩʪʠ, ʥʝ ʜʦʩʪʘʪʦʯʥʳ ʥʘ ʩʪʘʨʰʝʡ ʩʪʫʧʝʥʠ 

ʦʙʫʯʝʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʧʦʪʦʤʫ, ʯʪʦ ʨʘʟʣʠʯʠʝ 

ʤʝʞʜʫ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʩʥʦʚʥʦʡ ʠ 

ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʚʦ ʤʥʦʛʦ ʨʘʟ ʤʝʥʴʰʝ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʰʢʦʣʦʡ ʠ ʪʝʤ ʦʪʢʨʳʪʳʤ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʢʫʜʘ ʧʨʝʜʩʪʦʠʪ 

ʧʦʧʘʩʪʴ ʫʯʝʥʠʢʫ ʧʦ ʝʝ ʦʢʦʥʯʘʥʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ 

ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʝʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʩʪʫʧʝʥʠ 

ʩʪʘʨʰʝʡ ʰʢʦʣʳ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʦʪʤʝʯʘʣʘʩʴ ʠ ʫʯʝʥʳʤʠ, ʠ ʧʨʘʢʪʠʢʘʤʠ, ʩʨʝʜʥʷʷ 

ʰʢʦʣʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʦ ʤʥʦʛʦʤ ʧʦʚʪʦʨʷʝʪ ʜʣʷ ʫʯʝ-

ʥʠʢʘ ʫʞʝ ʧʨʦʡʜʝʥʥʳʡ ʠʤ ʧʫʪʴ ʚ ʦʩʥʦʚʥʦʡ ʠ ʜʘʞʝ ʚ 

ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. ʇʨʦʜʚʠʞʝʥʠʝ ʞʝ ʚ ʦʪʢʨʳʪʦʤ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʰʢʦʣʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʦʛʦ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʫ ʢʦʪʦ-

ʨʦʛʦ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʧʨʘʢʪʠʢʠ ʢʘʢ ʝʛʦ ʧʨʦʝʢʪʥʳʝ 

ʝʜʠʥʠʮʳ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʜʝʡʩʪʚʫʶʱʠʝ ʩʦʮʠʘʣʴ-

ʥʳʝ ʠʥʩʪʠʪʫʪʳ. ʇʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʪʨʝʙʦ-

ʚʘʥʠʡ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʪʘʨ-

ʰʝʢʣʘʩʩʥʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ 

çʧʨʦʩʢʘʥʠʨʦʚʘʪʴè ʙʫʜʫʱʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʪʨʘ-

ʝʢʪʦʨʠʶ ʠ ʩʦʩʪʘʚʠʪʴ ʜʣʷ ʩʝʙʷ ʮʝʣʦʩʪʥʦʝ ʚʠʜʝʥʠʝ 

ʧʨʝʜʩʪʦʷʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶ-

ʝɦʡʩʷ ʦʪ ʦʙʳʯʥʦʡ çʰʢʦʣʴʥʦʡè ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʘʨʰʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ 

ʚʧʝʨʚʳʝ ʜʦʩʪʠʛʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʘʨʠʪʝʪ 

ʤʝʞʜʫ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʡ ʠ ʦʧʝʨʘʮʠʦʥʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʘ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʧʨʝʜʳʜʫʱʝʤ (ʧʦʜʨʦʩʪʢʦʚʦʤ) ʵʪʘʧʝ 

ʣʠʯʥʦʩʪʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʧʨʝʦʙʣʘʜʘʣʘ ʮʝʥʥʦʩʪʥʦ-

ʩʤʳʩʣʦʚʘʷ ʩʪʦʨʦʥʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʝʘʣʴʥʳʝ (çʚʟʨʦʩ-

ʣʳʝè) ʩʨʝʜʩʪʚʘ ʧʨʦʝʢʪʥʦ-ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ, ʙʳʣʠ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ʅʘ ʩʪʘʨʰʝʡ ʞʝ ʩʪʫ-

ʧʝʥʠ ʦʙʫʯʝʥʠʷ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ʜʘʣʴʥʝʡʰʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʫʞʝ ʚ ʦʪʢʨʳʪʦʤ ʩʦʮʠʦʢʫʣʴ-

ʪʫʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʳ ʨʝʘʣʴʥʳʝ, 

çʚʟʨʦʩʣʳʝè ʩʨʝʜʩʪʚʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʚʦʝʛʦ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʥʘʰʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʃ.ɺ. ʅʝʙʠ-

ʢʦʚʦʡ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʵʢʩʧʝʨʪ-

ʥʳʝ ʦʮʝʥʢʠ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʠ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ, ʚʳʩʪʘʚʣʷʝʤʳʝ ʚ ʭʦʜʝ 

ʧʨʝʟʝʥʪʘʮʠʠ ʟʘʱʠʪʳ ʠʭ ʪʚʦʨʯʝʩʢʠʭ ʨʘʙʦʪ, ʫ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʚʥʫʪʨʠʰʢʦʣʴʥʦʛʦ ʵʢʩʧʝʨʪʥʦʛʦ ʩʦʦʙʱʝ-

ʩʪʚʘ ʠ ʚʥʝʰʥʠʭ ʵʢʩʧʝʨʪʦʚ ʠʟ ʯʠʩʣʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʚʫʟʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʷʪʩʷ. ʆʮʝʥʢʠ, ʚʳʩʪʘʚʣʷʝ-

ʤʳʝ ʫʯʠʪʝʣʷʤʠ ʠ ʨʦʜʠʪʝʣʷʤʠ ʫʯʘʱʠʭʩʷ, ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʚʳʰʝ ʦʮʝʥʦʢ ʚʥʝʰʥʠʭ ʵʢʩʧʝʨʪʦʚ. ʕʪʦ ʛʦʚʦ-

ʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʰʢʦʣʘ, ʦʮʝʥʠʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ, ʜʦʩʪʠʛʘʝʤʳʝ ʠʤʠ ʚ 

ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʲʷʚʣʷʝʪ 

ʟʘʥʠʞʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʵʪʠʭ ʨʘʙʦʪ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʪʨʝʙʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʵʢʩʧʝʨʪʦʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʚʳʰʝ, ʧʦʩʢʦʣʴʢʫ ʦʧʠʨʘʶʪʩʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʦ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʨʦʝʢ-

ʪʦʚ, ʧʨʠʥʷʪʳʭ ʚ çʥʘʩʪʦʷʱʝʡè ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʩʨʝʜʝ [2]. 

ɺʪʦʨʳʤ ʥʦʚʳʤ ʜʣʷ ʫʯʝʥʠʢʘ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʚ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʫʝʪʩʷ ʝʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʚʳʩʪʫʧʘʝʪ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʜ ʢʦʪʦʨʳʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʭ ʧʦʥʠʤʘʝʪʩʷ çʬʦʨʤʘ ʦʩʚʦʝʥʠʷ ʫʯʘʱʠʤʩʷ 

ʨʝʩʫʨʩʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʨʘʞʝʥʥʳʭ ʚ ʝʛʦ ʩʦ-

ʟʥʘʥʠʠ ʚʘʞʥʳʭ ʠ ʟʥʘʯʠʤʳʭ ʩʦʙʳʪʠʡ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʦʟʥʘʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʠʥʪʝʨʝʩʦʚ, ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʠ ʢʦʥ-

ʢʨʝʪʠʟʠʨʦʚʘʥʥʳʭ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʤʘʨʰʨʫʪʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯè [4, ʩ. 7]. ʂʘʢ ʥʝʪʨʫʜʥʦ ʟʘ-

ʤʝʪʠʪʴ, çʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴè ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 
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ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʦʟʥʘʯʘʝʪ ʚʳʩʪʨʘ-

ʠʚʘʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʯʝʥʠʢʦʤ ʠ ʚʥʝʰʥʠʤʠ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʠʩʭʦʜʷ ʠʟ ʝʛʦ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʮʝʣʝʡ ʠ 

ʧʣʘʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʠʯʥʦʩʪʥʳʤ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʤ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝʤ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʥʝʰ-

ʥʷʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ʩʪʘʨʰʝ-

ʢʣʘʩʩʥʠʢʘ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʚʳʙʦʨʘ ʠʤʝʥʥʦ ʪʝʭ 

ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʪʚʝ-

ʯʘʶʪ ʩʠʪʫʘʮʠʠ ʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʟʘʜʘʯʘʤ ʩʦʮʠʘʣʠʟʘ-

ʮʠʠ. ʀʤʝʥʥʦ ʩʪʘʥʦʚʷʱʘʷʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʚʳ-

ʙʦʨʘ ʚʳʩʪʫʧʘʝʪ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʥʦʚʦʛʦ ʫʨʦʚʥʷ ʩʫʙʲʝʢʪʥʦʩʪʠ, ʨʝʘʣʠʟʫʝʤʦʡ ʫʯʝʥʠ-

ʢʦʤ ʥʘ ʩʪʘʨʰʝʡ ʩʪʫʧʝʥʠ ʦʙʫʯʝʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʩʚʦʙʦʜʥʦʛʦ ʚʳʙʦʨʘ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙ, ʦʩʫʱʝʩʪʚʣʝʥ-

ʥʳʭ ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʚ ʤʦʜʝʣʴ-

ʥʦʤ ʚʠʜʝ, ʚʳʙʦʨ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʣʠʯʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʚ ʭʦʜʝ ʦʩʚʦʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʦʮʠʦʢʫʣʴ-

ʪʫʨʥʳʭ ʧʨʘʢʪʠʢ ʫʯʝʥʠʢ ʧʨʝʟʝʥʪʫʝʪ ʩʝʙʷ ʚʥʝʰʥʝʡ 

ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ ʚ ʢʘʯʝʩʪʚʝ ʨʝʘʣʴʥʦʛʦ ʧʨʝʪʝʥʜʝʥʪʘ 

ʥʘ ʟʘʥʷʪʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ) ʥʠʰʠ. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘ ʚ ʵʪʦʡ 

ʩʚʷʟʠ ʦʙʣʘʜʘʝʪ ʪʝʥʜʝʥʮʠʝʡ ʢ ʚʳʭʦʜʫ ʟʘ ʧʨʝʜʝʣʳ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, ʟʘʜʘʥʥʦʡ ʰʢʦʣʴʥʦʡ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʠ ʧʦʪʦʤʫ ʤʦʞʝʪ ʙʳʪʴ çʩʦ-

ʪʢʘʥʦè ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʥʝʰʥʠʭ ʩʦʮʠʘʣʴʥʳʭ 

ʢʦʥʪʘʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʬʦʨ-

ʤʘʪʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘ, ʨʝʘʣʠʟʫ-

ʝʤʘʷ ʠʤ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

ï ʛʦʪʦʚʥʦʩʪʴ ʩʪʘʚʠʪʴ ʮʝʣʠ ʠ ʦʧʨʝʜʝʣʷʪʴ ʧʝʨ-

ʩʧʝʢʪʠʚʳ ʩʚʦʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ ʧʦʩʣʝʜʫʶʱʝʡ ʩʪʫʧʝʥʠ ʥʝʧʨʝʨʳʚ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʦʢʦʥʯʘʥʠʠ ʰʢʦʣʳ; 

ï ʦʚʣʘʜʝʥʠʝ ʥʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʪʢʨʳʪʦʤ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʤ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠ 

ʧʨʦʜʚʠʞʝʥʠʠ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ; 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʠ ʦʩʚʘʠʚʘʪʴ ʣʠʯ-

ʥʦʩʪʥʦ ʟʥʘʯʠʤʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʦʪʚʝ-

ʯʘʶʱʠʝ ʮʝʣʷʤ ʠ ʧʝʨʩʧʝʢʪʠʚʘʤ ʣʠʯʥʦʩʪʥʦʛʦ ʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ; 

ï ʛʦʪʦʚʥʦʩʪʴ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʰʠʨʦʢʦʛʦ ʩʧʝʢ-

ʪʨʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʚʥʝʰʥʠʭ ʩʦʮʠ-

ʘʣʴʥʳʭ ʩʚʷʟʝʡ ʚ ʧʨʦʮʝʩʩʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥ-

ʥʳʭ ʮʝʣʝʡ ʠ ʨʝʰʝʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʯ; 

ï ʛʦʪʦʚʥʦʩʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʟʝʥʪʦʚʘʪʴ ʩʝʙʷ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʝʰʥʝʤʫ ʩʦʮʠʘʣʴ-

ʥʦʤʫ ʦʢʨʫʞʝʥʠʶ. 

ɺ ʩʚʝʪʝ ʩʢʘʟʘʥʥʦʛʦ ʤʳ ʧʝʨʝʭʦʜʠʤ ʢ ʦʙʩʫʞʜʝ-

ʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʝ ʩʪʘʨʰʝʡ ʰʢʦʣʳ. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ 

ʪʘʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʤʦʞʝʪ ʩʪʘʪʴ 

ʪʨʘʜʠʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʧʦ ʣʠʥʠʠ 

ʪʨʘʥʩʣʷʮʠʠ ʛʦʪʦʚʳʭ ʟʥʘʥʠʡ. ʊʨʝʙʫʝʤʳʝ ʤʝʭʘʥʠʟʤʳ 

ʩʚʷʟʘʥʳ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʚ ʢʦʪʦʨʳʭ ʨʘʟʚʠʚʘʶʪʩʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʝ ʚʳʰʝ 

ʥʦʚʳʝ ʚʠʜʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʘʤʠʭ 

ʫʯʘʱʠʭʩʷ. ɺ ʢʦʥʮʝʧʮʠʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʣʴ 

ʪʘʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚʳʧʦʣʥʷʶʪ: 1) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʢʘʢ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʩʨʝʜʩʪʚ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʤʘʨʰʨʫʪʫ; 2) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩʠʪʫʘʮʠʡ ʩʦ-ʙʳʪʠʡʥʦʛʦ ʦʙʱʝʥʠʷ ʩʪʘʨʰʝʢʣʘʩʩʥʠ-

ʢʦʚ ʩʦ ʟʥʘʯʠʤʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚʥʝʰʥʝʡ ʩʦʮʠ-

ʘʣʴʥʦʡ ʩʨʝʜʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʬʫʥʢʮʠʠ ʵʢʩ-

ʧʝʨʪʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʧʨʝʟʝʥʪʫʝʤʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 3) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩʠʪʫʘʮʠʡ ʣʠʯʥʦʩʪʥʦʡ ʨʝʬʣʝʢʩʠʠ ʩʪʘʨʰʝʢʣʘʩʩʥʠ-

ʢʦʚ ʢʘʢ ʩʫʙʲʝʢʪʦʚ ʧʨʦʭʦʞʜʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ. 

ʇʝʨʚʳʡ ʤʝʭʘʥʠʟʤ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ) ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʫʶ ʬʦʨʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʪʘʨʰʝ-

ʢʣʘʩʩʥʠʢʘ ʠ ʧʝʜʘʛʦʛʘ-ʪʴʶʪʦʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʤʠ 

ʩʦʚʤʝʩʪʥʦ ʦʙʩʫʞʜʘʶʪʩʷ ʠʩʭʦʜʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʦ-

ʜʚʠʞʝʥʠʷ ʫʯʝʥʠʢʘ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʤʫ ʤʘʨʰʨʫʪʫ, ʚʳʷʚʣʷʶʪʩʷ ʨʘʟʨʳʚʳ ʤʝʞʜʫ 

ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʮʝʣʷʤʠ ʠ ʦʩʚʦʝʥʥʳʤʠ ʢ ʥʘʩʪʦʷ-

ʱʝʤʫ ʚʨʝʤʝʥʠ ʩʨʝʜʩʪʚʘʤʠ ʠʭ ʜʦʩʪʠʞʝʥʠʷ, ʩʪʘʚʷʪʩʷ 

ʟʘʜʘʯʠ ʥʘ ʦʩʚʦʝʥʠʝ ʥʝʜʦʩʪʘʶʱʠʭ ʩʨʝʜʩʪʚ, ʧʣʘʥʠʨʫ-

ʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʠʭ ʨʝʰʝʥʠʶ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘʤʝʯʝʥʥʳʭ ʧʣʘ-

ʥʦʚ ʠ ʬʦʨʤʳ ʧʨʝʜʲʷʚʣʝʥʠʷ ʜʦʩʪʠʛʥʫʪʳʭ ʪʘʢʠʤ ʧʫ-

ʪʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʟʘʧʫʩʢʘ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʫʯʝʥʠʢʘʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʧʨʠʦʨʠʪʝʪ-

ʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʩʠʪʫʘʮʠʠ ʧʨʦʭʦʞʜʝʥʠʷ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʘ ʪʘʢʞʝ 

ʧʨʠʥʷʪʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʦ ʩʚʦʝʡ ʛʦʪʦʚʥʦ-

ʩʪʠ / ʥʝʛʦʪʦʚʥʦʩʪʠ ʧʨʝʜʲʷʚʠʪʴ ʜʦʩʪʠʛʥʫʪʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʚ ʬʦʨʤʘʪʝ ʪʚʦʨʯʝʩʢʦʛʦ ʦʪʯʝʪʘ. 

ɺʪʦʨʦʡ ʤʝʭʘʥʠʟʤ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʡ 

ʩʦ-ʙʳʪʠʡʥʦʛʦ ʦʙʱʝʥʠʷ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʩʦ ʟʥʘ-

ʯʠʤʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚʥʝʰʥʝʡ ʩʦʮʠʘʣʴʥʦʡ 

ʩʨʝʜʳ) ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʢʣʶʯʝʥʠʝ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘ ʚ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʥʝʰʥʠʭ ʩʦʮʠʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʡ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʦʥ ʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ ʦʪ ʨʘʟʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʦʮʠʫʤʘ (ʚʢʣʶʯʘʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ) ʚ ʬʦʨʤʝ ʢʦʥʩʫʣʴ-

ʪʘʮʠʡ, ʜʝʣʦʚʦʛʦ ʦʙʱʝʥʠʷ ʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʜʦ-

ʩʪʠʛʘʝʤʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ. ɿʘʧʫʩʢ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʚʷʟʘʥ ʩ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ 

ʩʦʙʳʪʠʡʥʳʡ ʬʦʨʤʘʪ ʵʪʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʚ ʢʦʪʦ-

ʨʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʚʥʝʰʥʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ ʤʦ-

ʞʝʪ ʙʳʪʴ çʜʦʧʫʱʝʥè ʫʯʝʥʠʢʦʤ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘ 

ʢʘʢ ʟʥʘʯʠʤʳʡ çɼʨʫʛʦʡè, ʘ ʩʘʤ ʫʯʝʥʠʢ ʦʙʨʝʪʘʝʪ ʧʩʠ-

ʭʦʣʦʛʠʯʝʩʢʫʶ ʠ ʜʝʷʪʝʣʴʥʦʩʪʥʫʶ ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʘ-

ʤʦʧʨʝʟʝʥʪʘʮʠʠ ʠ ʩʘʤʦʵʢʩʧʝʨʪʠʟʝ. 

ʀ, ʪʨʝʪʠʡ ʤʝʭʘʥʠʟʤ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʡ 

ʣʠʯʥʦʩʪʥʦʡ ʨʝʬʣʝʢʩʠʠ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ) ʩʦʩʪʦʠʪ 
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ʚ ʠʥʠʮʠʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʨʝʬʣʝʢʩʠʠ ʩʪʘʨʰʝ-

ʢʣʘʩʩʥʠʢʦʤ ʩʚʦʝʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʤʘʨʰʨʫʪʫ ʢʘʢ ʮʝʣʦʩʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʪʠʚʠʨʦʚʘʥʥʦʡ ʮʝʥ-

ʥʦʩʪʷʤʠ ʣʠʯʥʦʩʪʥʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦ-

ʦʧʨʝʜʝʣʝʥʠʷ. ʉʨʝʜʩʪʚʘʤʠ ʪʘʢʦʡ ʨʝʬʣʝʢʩʠʠ ʩʪʘʨʰʝ-

ʢʣʘʩʩʥʠʢ ʦʩʦʟʥʘʝʪ ʩʝʙʷ ʢʘʢ ʩʫʙʲʝʢʪʘ ʞʠʟʥʠ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚʳʩʪʫʧʘʝʪ ʛʣʘʚʥʳʤ ʢʫʣʴʪʫʨ-

ʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʦʩʪʠʞʝʥʠʷ ʣʠʯʥʦʩʪʥʦ ʟʥʘʯʠʤʳʭ 

ʮʝʣʝʡ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʟʘʧʫʩʢʘ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʧʨʠʟʚʘʥʳ ʤʦʪʠʚʠʨʦʚʘʪʴ 

ʩʪʨʝʤʣʝʥʠʝ ʠ ʛʦʪʦʚʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʚʳʭʦʜʠʪʴ ʟʘ 

ʨʘʤʢʠ ʥʘʣʠʯʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʦʩʤʳʩʣʷʪʴ ʝʝ ʚ ʢʦʥʪʝʢ-

ʩʪʝ ʧʨʦʜʚʠʞʝʥʠʷ ʢ ʧʦʩʪʘʚʣʝʥʥʳʤ ʮʝʣʷʤ ʣʠʯʥʦʩʪ-

ʥʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʢʘʢ ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʦʙʨʝʪʘʝʪ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ 

ʥʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʩʚʷʟʘʥʥʦʝ, ʢʘʢ ʩ ʩʦʮʠʘʣʴʥʳʤ ʟʘ-

ʢʘʟʦʤ ʥʘ ʪʚʦʨʯʝʩʢʫʶ ʠ ʤʦʙʠʣʴʥʫʶ ʣʠʯʥʦʩʪʴ, ʩʧʦ-

ʩʦʙʥʫʶ ʢ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʩʘʤʦʨʘʟʚʠʪʠʶ, ʪʘʢ ʠ 

ʩ ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ ʩʘʤʦʛʦ ʦʙʱʝʩʪʚʘ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʘ ʥʦʚʠʟʥʘ ʩʚʷʟʘʥʘ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʚ ʘʨʩʝʥʘʣʝ ʫʯʘʱʠʭʩʷ ʥʦʚʳʭ ʚʠʜʦʚ ʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʦʪʢʨʳʪʦʤ ʩʦʮʠʦ-

ʢʫʣʴʪʫʨʥʦʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʣʷ ʝʝ ʨʝʰʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʳ ʠ ʤʘ-

ʣʦʧʨʠʛʦʜʥʳ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʨʝʜ-

ʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳ ʦʩʦʙʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʘʧʫʩʢ ʤʝʭʘʥʠʟʤʦʚ ʚʢʣʶʯʝʥʠʷ 

ʫʯʘʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʠ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺʳʷʚʣʝ-

ʥʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʵʪʠʭ ʫʩʣʦʚʠʡ, ʚ ʵʪʦʡ ʩʚʷʟʠ, ʚʳ-

ʩʪʫʧʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʙʣʝʤ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. 
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ʉʠʜʦʨʦʚʘ ɸ.ɽ. 

ʂʘʥʜʠʜʘʪ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
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ɹʦʡʢʦʚʘ ʖ.ɺ. 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ɸʢʘʜʝʤʠʷ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ɸʥʥʦʪʘʮʠʷ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʜʦʢʘʟʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʪʨʫʜʥʦʩʪʠ ʩ ʦʪʙʦʨʦʤ ʤʘʪʝʨʠ-

ʘʣʘ ʩ ʮʝʣʴʶ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʷʟʳʢʦʚʳʭ ʠ ʥʝʷʟʳʢʦʚʳʭ ʚʫʟʦʚ. ɼʘʥʥʘʷ ʧʨʦ-

ʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ ʧʦ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʚ ʚʫʟʝ ʩ ʣʠʥʛʚʠʩʪʠʯʝ-

ʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʠ ʥʝʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʷʟʳʢʦʚʦʡ ʚʫʟ, ʥʝʷʟʳʢʦʚʦʡ ʚʫʟ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘ ʩʧʝʮʠʬʠʢʘ ʧʨʝʧʦʜʘʚʘ-

ʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʢʦʪʦʨʘʷ ʝʩʪʴ ʚ ʥʝʷʟʳʢʦʚʦʤ 

ʚʫʟʝ, ʥʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝ-

ʮʠʘʣʠʩʪʘ ʧʦ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʜʣʷ ʥʫʞʜ ʠ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʇʨʝʧʦʜʘʚʘʥʠʝ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʪʝʩʥʦ ʩʚʷ-

ʟʘʥʦ ʩ ʧʨʦʙʣʝʤʘʤʠ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʜʝʬʦʨʤʘʮʠʠ 

ʛʫʤʘʥʠʪʘʨʥʦʡ ʬʫʥʢʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʪʩʶʜʘ ʜʝʣʘ-

ʶʪʩʷ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʪʴ ʤʝ-

ʪʦʜʳ, ʩʧʦʩʦʙʳ, ʧʨʠʸʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʦʷʟʳʯʥʦʛʦ 

ʦʙʱʝʥʠʷ.[1] 

ʂʘʢ ʚ ʷʟʳʢʦʚʳʭ, ʪʘʢ ʠ ʚ ʥʝʷʟʳʢʦʚʳʭ ʚʫʟʘʭ, ʦʙʫ-

ʯʘʶʱʠʤʩʷ ʚʳʜʝʣʷʝʪʩʷ ʫʯʝʙʥʦʝ ʚʨʝʤʷ, ʢʫʜʘ ʚʭʦʜʠʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʠ ʘʫʜʠʪʦʨʥʘʷ ʨʘʙʦʪʘ. ʂʦʣʠʯʝʩʪʚʦ 

ʯʘʩʦʚ ʚ ʷʟʳʢʦʚʳʭ ʚʫʟʘʭ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʢʦʣʠ-

ʯʝʩʪʚʦ ʚ ʥʝʷʟʳʢʦʚʳʭ. ʆʩʦʙʝʥʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʧʨʝ-

ʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ ʥʝʷʟʳʢʦʚʦʤ ʚʫʟʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʝʨʥʦʤ ʦʪʙʦʨʝ ʤʘʪʝʨʠʘʣʘ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʯʸʪʢʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʝ ʙʫʜʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʷʟʳʢ ʪʘʢ, ʢʘʢ ʠʩʧʦʣʴʟʫʝʪ ʝʛʦ ʣʠʥʛʚʠʩʪ. 

ɺ ʥʝʷʟʳʢʦʚʳʭ ʚʫʟʘʭ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʠʥʪʝʥʩʠʚʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ, ʪʘʢ ʢʘʢ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʢʦ-

ʣʠʯʝʩʪʚʦ ʘʫʜʠʪʦʨʥʳʭ ʯʘʩʦʚ ʦʛʨʘʥʠʯʝʥʥʦ. 

ʇʨʘʢʪʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ 

ʥʝʷʟʳʢʦʚʦʤ ʚʫʟʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʯʘʱʠʝʩʷ ʩ ʙʦʣʴ-

ʰʠʤ ʠʥʪʝʨʝʩʦʤ ʠʟʫʯʘʶʪ ʠʩʪʦʨʠʶ, ʢʫʣʴʪʫʨʫ, ʥʨʘʚʳ, 

ʦʙʳʯʘʠ ʠ ʧʨʦʯʝʝ, ʥʦ ʟʘʯʘʩʪʫʶ ʩ ʦʧʘʩʢʦʡ ʦʪʥʦʩʷʪʩʷ 

ʢ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ. ʕʪʦ ʢʘʩʘʝʪʩʷ, ʚ ʦʩʦʙʝʥʥʦ-

ʩʪʠ, ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʝʩʣʠ ʵʪʦ 

ʥʝ ʘʥʛʣʠʡʩʢʠʡ. ʄʥʦʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʢʨʦʤʝ ʘʥʛʣʠʡ-

ʩʢʦʛʦ ʷʟʳʢʘ ʥʝʪ ʩʤʳʩʣʘ ʠʟʫʯʘʪʴ ʦʩʪʘʣʴʥʳʝ ʷʟʳʢʠ. 

ʊʫʪ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʥʝ ʩʪʦʣʴʢʦ ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʝʧʦʜʘʚʘʥʠʷ, ʩʢʦʣʴʢʦ ʚ ʤʦʪʠʚʘʮʠʠ. 

ʇʨʘʢʪʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ 

ʥʝʷʟʳʢʦʚʦʤ ʚʫʟʝ ʧʦʢʘʟʳʚʘʝʪ ʥʘʤ ʪʘʢʞʝ, ʯʪʦ ʩʦʚʨʝ-

ʤʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʝʚʨʦʧʝʡʩʢʠʭ ʪʝʥ-

ʜʝʥʮʠʡ. ɿʜʝʩʴ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʫʯʘʱʠʭʩʷ, ʘ ʪʘʢʞʝ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʩ ʧʨʦʯʠʤʠ ʧʨʝʜʤʝ-

ʪʘʤʠ. 

ʀʟ ʧʨʘʢʪʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʫʩʧʝʰʥʦʩʪʴ 

ʦʚʣʘʜʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʷʟʳʢʘ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʩʘʤ ʷʟʳʢ ʫʩʠʣʠʚʘʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʅʘʙʣʶʜʘʷ ʟʘ ʪʝʤ, "ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ" ʛʦʪʦʚʷʪ 

ʙʫʜʫʱʠʭ ʘʙʠʪʫʨʠʝʥʪʦʚ ʚ ʰʢʦʣʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ ʫʯʘʱʠʝʩʷ ʧʨʠʭʦʜʷʪ 

ʚ ʷʟʳʢʦʚʦʡ ʠʣʠ ʥʝʷʟʳʢʦʚʦʡ ʚʫʟ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ. 

ʍʦʪʷ, ʜʘʞʝ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʫʟʘ, ʤʥʦʛʠʝ ʤʦʛʫʪ 

ʣʠʰʴ ʯʠʪʘʪʴ ʩʦ ʩʣʦʚʘʨʸʤ, ʠ ʥʝ ʦ ʢʘʢʦʡ ʢʦʤʤʫʥʠʢʘ-

ʪʠʚʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʨʝʯʠ ʙʳʪʴ ʥʝ ʤʦʞʝʪ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʢ ʚ ʷʟʳʢʦʚʳʭ, ʪʘʢ ʠ ʥʝʷʟʳʢʦ-

ʚʳʭ ʚʫʟʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʪʴ ʧʦʜʭʦʜ 

ʢ ʦʙʫʯʝʥʠʶ, ʛʜʝ ʦʩʥʦʚʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ 

ʜʦʣʞʥʘ ʩʪʘʪʴ ʥʝ ʪʝʦʨʠʷ, ʘ ʧʨʘʢʪʠʢʘ. ɺʝʜʴ ʷʟʳʢ 

ʧʨʝʜʥʘʟʥʘʯʝʥ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʦʙʱʝʥʠʷ. 

ʉʪʨʝʤʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʝʩ ʢ ʠʥʦʩʪʨʘʥʥʦʤʫ 

ʷʟʳʢʫ - ʚʘʞʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʧʦʧʫ-

ʣʷʨʥʦʩʪʴ ʷʟʳʢʘ ʚ ʤʠʨʝ. ʀʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʠ ʝʩʪʴ 

ʦʩʥʦʚʥʘʷ ʜʚʠʞʫʱʘʷ ʩʠʣʘ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʧʨʠʭʦʜʷʱʘʷ ʚ 

ʚʫʟ, ʩʯʠʪʘʝʪ, ʯʪʦ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ ʥʝ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ. ʕʪʦ ʢʘʩʘʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʩʪʫʜʝʥʪʦʚ ʥʝ-

ʷʟʳʢʦʚʳʭ ʚʫʟʦʚ, ʛʜʝ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʧʨʦʬʠʣʠʨʫ-

ʶʱʠʝ ʧʨʝʜʤʝʪʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʩʣʦʞʥʦʩʪʴ ʚ ʦʙʫʯʝʥʠʠ ʷʟʳʢʫ ʠʟ-ʟʘ 

ʪʦʛʦ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʚ ʥʝʷʟʳʢʦʚʳʭ ʚʫʟʘʭ ʩʠʣʴʥʦ ʟʘ-

ʛʨʫʞʝʥʳ ʩʚʦʠʤʠ ʧʨʦʬʠʣʴʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ. ʊʘʢ 

ʩʪʫʜʝʥʪʳ ʚʦʩʧʨʠʥʠʤʘʶʪ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ, ʦʩʦ-

ʙʝʥʥʦ, ʝʩʣʠ ʵʪʦ ʥʝ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʣʠʰʥʠʤ ʧʨʝʜ-

ʤʝʪʦʤ. ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʚ ʥʝʷʟʳʢʦʚʳʭ ʚʫʟʘʭ ʩʪʦʠʪ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ: ʯʝʤʫ ʠ ʢʘ-

ʢʠʤ ʦʙʨʘʟʦʤ ʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʥʝʷʟʳʢʦʚʳʭ ʚʫʟʘʭ, 

ʝʩʣʠ ʥʝʪ ʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʦʚ, ʢʘʢ ʫ ʩʪʫʜʝʥʪʦʚ 

ʷʟʳʢʦʚʳʭ ʚʫʟʦʚ. ʇʣʶʩ ʦʪʩʫʪʩʪʚʠʝ ʤʦʪʠʚʘʮʠʠ. 

ʆʙʳʯʥʦ, ʚ ʥʘʯʘʣʝ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ ʫ ʩʪʫʜʝʥʪʘ ʚʳʩʦʢʘʷ ʤʦʪʠʚʘʮʠʷ ʠ ʝʩʪʴ ʠʥʪʝʨʝʩ 

ʢ ʯʝʤʫ-ʪʦ ʥʦʚʦʤʫ. ʅʦ, ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʠ 

ʥʝʧʦʥʠʤʘʥʠʝʤ, ʩʪʫʜʝʥʪ ʥʝʷʟʳʢʦʚʦʛʦ ʚʫʟʘ, ʜʘ ʜʘʞʝ 

ʷʟʳʢʦʚʦʛʦ - ʥʘʯʠʥʘʝʪ ʪʝʨʷʪʴ ʠʥʪʝʨʝʩ, ʩʪʘʨʘʝʪʩʷ 

ʫʢʣʦʥʠʪʴʩʷ ʦʪ ʟʘʥʷʪʠʡ, ʘ ʥʘ ʩʝʤʠʥʘʨʘʭ ʚʦʦʙʱʝ ʤʦʣ-

ʯʘʪʴ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʞʝ ʜʦʣʞʝʥ ʤʦʪʠʚʠʨʦʚʘʪʴ ʫʯʝ-

ʥʠʢʘ, ʩʪʘʨʘʪʴʩʷ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʚʦʨʠʪʴ ʩ ʦʰʠʙ-

ʢʘʤʠ. ɺʝʜʴ ʩʫʪʴ ʦʙʫʯʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʢʦʤʤʫʥʠʢʘʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʣʘʛʘʪʴ ʟʘʜʘʥʠʷ, 

ʧʨʠ ʢʦʪʦʨʳʭ ʩʪʫʜʝʥʪ ʙʫʜʝʪ ʦʩʦʟʥʘʚʘʪʴ ʚʘʞʥʦʩʪʴ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʚʣʘʜʝʥʠʷ ʷʟʳʢʦʤ ʚ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʶ ʩʪʦʠʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʧʦʜʭʦʜʳ ʜʣʷ 

ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʥʝʷʟʳ-

ʢʦʚʳʭ ʚʫʟʘʭ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʧʨʦʝʢʪʳ, ʨʦʣʝʚʳʝ 

ʠʛʨʳ, ʩʦʟʜʘʥʠʝ ʧʨʝʟʝʥʪʘʮʠʠ ʠ ʧʨʦʯʝʝ. ʇʣʶʩ ʩʪʠ-

ʤʫʣʳ, ʧʦʦʱʨʝʥʠʷ, ʜʘʞʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʧʦʝʟʜʢʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʘʥʦʚʝʜʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʘʨ-

ʥʳʭ ʠ ʛʨʫʧʧʦʚʳʭ ʬʦʨʤ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘ-

ʥʠʡ ʧʨʦʙʣʝʤʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʩʸ ʵʪʦ ʧʦʚʳʰʘʝʪ ʠʥ-

ʪʝʨʝʩ ʠ ʤʦʪʠʚʘʮʠʶ. 

ʊʘʢʠʝ ʟʘʜʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʚ ʷʟʳʢʦʚʳʭ ʚʫ-

ʟʘʭ. ʈʘʟʥʠʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʣʠʰʴ ʚ ʪʦʤ, ʯʪʦ ʟʘʜʘʥʠʷ ʚ 

ʷʟʳʢʦʚʳʭ ʚʫʟʘʭ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ, ʤʦ-

ʞʝʪ ʙʳʪʴ ʩ ʫʟʢʦʡ ʣʝʢʩʠʢʦʡ. ɺ ʷʟʳʢʦʚʦʤ ʚʫʟʝ ʙʦʣʴʰʝ 

ʚʥʠʢʘʶʪ ʚ ʠʩʪʦʨʠʶ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʬʦʥʝʪʠʢʠ, ʣʝʢʩʠʢʠ, ʛʨʘʤʤʘʪʠʢʠ... ɺ ʥʝʷʟʳʢʦ-

ʚʳʭ ʚʫʟʘʭ ʥʝ ʩʪʦʠʪ ʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ ʩʫʛʫʙʦ ʠʩʪʦʨʠ-

ʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʪʘʢ ʢʘʢ ʵʪʦ ʣʠʰʴ ʪʨʘʪʠʪ 

ʜʨʘʛʦʮʝʥʥʳʝ ʷʟʳʢʦʚʳʝ ʯʘʩʳ. 

ʉʪʫʜʝʥʪʘʤ ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘ-

ʣʠʟʦʚʘʪʴ ʩʚʦʠ ʥʘʤʝʨʝʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʤʤʫʥʠʢʘ-

ʪʠʚʥʳʭ ʟʘʜʘʯ. ʅʝʧʣʦʭʠʤ ʧʦʜʩʧʦʨʴʝʤ ʷʚʣʷʶʪʩʷ 

ʫʨʦʢʠ ʩ ʥʦʩʠʪʝʣʝʤ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ. 

ʉʫʪʴ ʦʙʫʯʝʥʠʷ ʜʦʣʞʥʘ ʩʚʦʜʠʪʴʩʷ ʥʝ ʢ ʤʝʭʘʥʠ-

ʯʝʩʢʦʤʫ ʠ ʙʝʟʜʫʤʥʦʤʫ ʟʘʟʫʙʨʠʚʘʥʠʶ ʤʘʪʝʨʠʘʣʘ, ʘ 

ʢ ʘʜʝʢʚʘʪʥʦʤʫ ʠ ʦʩʦʟʥʘʥʥʦʤʫ ʦʩʚʦʝʥʠʶ, ʧʝʨʝʨʘ-

ʙʦʪʢʝ. 

ʉʪʫʜʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘ ʫʨʦʢʝ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ ʘʢʪʠʚʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʝʤʫ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʦʷʚʣʷʪʴ ʩʝʙʷ. ʅʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʣʠʯʥʦʩʪ-

ʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ. 

ʇʝʜʘʛʦʛʠ ɽ.ʉ. ʇʦʣʘʪ ʠ ɽ.ʀ. ʇʘʩʩʦʚʘ ʜʦʢʘʟʘʣʠ 

ʩʚʦʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʯʪʦ ʧʝʜʘʛʦʛʠ ʧʦʚʳʰʘʶʪ 

ʤʦʪʠʚʘʮʠʶ ʫʯʝʥʠʢʦʚ ʪʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝʪʨʘʜʠ-

ʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ. ʊʘʢʠʝ ʟʘʥʷʪʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʧʦ-
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ʩʣʝ ʠʟʫʯʝʥʠʷ ʙʣʦʢʘ ʤʘʪʝʨʠʘʣʘ, ʥʦʚʦʡ ʪʝʤʳ, ʛʨʘʤʤʘ-

ʪʠʯʝʩʢʦʛʦ ʧʨʘʚʠʣʘ. ʇʨʦʚʦʜʷʪʩʷ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ 

ʬʦʨʤʳ ʟʘʥʷʪʠʡ. 

ɿʘʥʷʪʠʝ-ʜʠʩʧʫʪ. ʕʪʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʙʩʫʞʜʘʶʪʩʷ 

ʩʧʦʨʥʳʝ ʚʦʧʨʦʩʳ. ʕʪʘ ʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ 

ʚʳʨʘʞʘʪʴ ʩʚʦʠ ʤʳʩʣʠ, ʚʳʩʪʫʧʘʪʴ ʧʝʨʝʜ ʘʫʜʠʪʦ-

ʨʠʝʡ. 

ɿʘʥʷʪʠʝ-ʧʨʦʙʣʝʤʘ. ʇʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʦʠʩʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʚʘʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʙʳʪʴ ʪʚʦʨʯʝʩʢʠ ʘʢʪʠʚʥʳʤ. 

ɿʘʥʷʪʠʝ-ʵʢʩʢʫʨʩʠʷ. ʊʫʪ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʤʠʢʨʦʛʨʫʧʧʫ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʙʫʜʝʪ ʠʤʝʪʴ ʩʚʦʸ ʟʘ-

ʜʘʥʠʝ, ʠ ʠʜʪʠ ʩʦʙʩʪʚʝʥʥʳʤ ʤʘʨʰʨʫʪʦʤ, ʩʦʙʠʨʘʪʴ 

ʩʚʝʜʝʥʠʷ. ʊʘʢʠʝ ʟʘʥʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚ 

ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʩʪʨʘʥʦʚʝʜʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʪʝʤʘʤ. 

ʅʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʷʟʳʢʦʚʳʭ ʠ ʥʝʷʟʳʢʦʚʳʭ ʚʫʟʦʚ ʩʪʘʥʝʪ 

ʢʨʫʛʣʳʡ ʩʪʦʣ. ɿʘ ʢʨʫʛʣʳʤ ʩʪʦʣʦʤ ʤʦʞʥʦ ʦʙʤʝʥʠ-

ʚʘʪʴʩʷ ʤʥʝʥʠʷʤʠ ʧʦ ʚʦʧʨʦʩʫ. ʕʪʘ ʬʦʨʤʘ ʪʨʝʙʫʝʪ 

ʧʦʜʛʦʪʦʚʢʠ, ʥʘʣʠʯʠʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ. ʉʪʦʠʪ ʚʦ-

ʚʣʝʯʴ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ, ʜʘʞʝ ʩʣʘʙʦʛʦ. 

ʈʦʣʝʚʘʷ ʠʛʨʘ ʚʦʦʙʱʝ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʦʙʫʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ. 

ʋʯʝʥʠʢʠ ʠʛʨʘʶʪ ʠ ʠʤʠʪʠʨʫʶʪ ʩʦʮʠʘʣʴʥʳʝ ʦʪʥʦʰʝ-

ʥʠʷ. ʂʪʦ-ʪʦ ʤʝʯʪʘʝʪ ʙʳʪʴ ʚʨʘʯʦʤ, ʢʪʦ-ʪʦ ʶʨʠʩʪʦʤ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʠʭ ʤʝʯʪʳ ʨʝʘʣʠ-

ʟʦʚʳʚʘʶʪʩʷ. ʀ ʥʝ ʚʘʞʥʦ, ʥʘ ʢʘʢʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʫʯʘʪʩʷ ʩʪʫʜʝʥʪʳ, ʫ ʢʘʞʜʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʤʝʯʪʘ, ʢʦ-

ʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʡ ʞʠʟʥʠ ʥʝ ʨʝʘʣʠʟʦʚʘʥʘ. 

ʇʨʠ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ. ʅʘʧʨʠʤʝʨ, 

ʦʣʠʤʧʠʘʜʳ, ʢʦʥʬʝʨʝʥʮʠʠ, ʧʨʦʝʢʪʳ. ɺʩʝ ʚʳʰʝʥʘ-

ʟʚʘʥʥʳʝ ʤʝʪʦʜʳ ʧʦʜʦʡʜʫʪ ʜʣʷ ʷʟʳʢʦʚʳʭ ʠ ʥʝʷʟʳʢʦ-

ʚʳʭ ʚʫʟʦʚ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʥʘ ʯʸʤ ʩʪʦʠʪ ʜʝʣʘʪʴ ʘʢ-

ʮʝʥʪ, ʪʘʢ ʵʪʦ ʥʘ ʩʣʦʞʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ 

ʫʛʣʫʙʣʝʥʥʦʩʪʠ. ʅʫʞʥʦ ʥʝ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʩʪʫʜʝʥʪʳ 

ʥʝʷʟʳʢʦʚʳʭ ʚʫʟʦʚ ʥʝ ʷʚʣʷʶʪʩʷ ʣʠʥʛʚʠʩʪʘʤʠ ʠ ʥʝ 

ʩʪʦʠʪ ʚʥʠʢʘʪʴ ʚʦ ʚʩʝ ʘʟʳ ʛʨʘʤʤʘʪʠʢʠ ʠʣʠ ʠʩʪʦʨʠʠ 

ʟ̫ʳʢʘ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ ʠʟʫʯʝʥʠʷ 

ʷʟʳʢʘ ʜʘʸʪ ʥʘʤ ʠʥʪʝʨʥʝʪ. ʀʥʪʝʨʥʝʪ ʠ ʢʦʤʧʴʶʪʝʨ ʚ 

ʮʝʣʦʤ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʷʟʳʢʫ. ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʥʝʷʟʳʢʦʚʳʭ ʚʫʟʦʚ ʤʦʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʙʦʣʴʰʝ ʪʝʩʪʦʚ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʯʪʦʙʳ ʥʝ 

ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ ʧʦ ʪʦʡ ʞʝ ʛʨʘʤ-

ʤʘʪʠʢʝ ʠʣʠ ʣʝʢʩʠʢʝ. 

ɺʠʜʝʦʫʨʦʢʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʯʘ-

ʩʪʴʶ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ. ɺʠʜʝʦʬʠʣʴʤ 

ʦʢʘʟʳʚʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʣʠʷʥʠʝ. ɿʜʝʩʴ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦ ʜʠʩʢʫʪʠʨʦʚʘʪʴ ʧʦʩʣʝ ʧʨʦʩʤʦʪʨʘ 

ʠ ʚʳʷʩʥʷʪʴ, ʯʪʦ ʫʯʝʥʠʢʠ ʧʦʥʷʣʠ ʠʟ ʧʨʦʩʤʦʪʨʝʥʥʦʛʦ 

ʬʠʣʴʤʘ. ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʷʟʳʢʦʚʳʭ ʚʫʟʦʚ ʥʫʞʥʦ 

ʙʨʘʪʴ ʬʠʣʴʤ ʩ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʣʝʢʩʠʢʦʡ ʠ ʙʦʣʝʝ ʜʣʠ-

ʪʝʣʴʥʳʡ ʧʦ ʚʨʝʤʝʥʠ. ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʥʝʷʟʳʢʦʚʳʭ ʚʫ-

ʟʦʚ ʤʦʞʥʦ ʚʤʝʩʪʦ ʬʠʣʴʤʘ ʧʦʩʪʘʚʠʪʴ ʤʫʣʴʪʬʠʣʴʤ, 

ʜʝʪʩʢʠʡ ʬʠʣʴʤ, ʬʠʣʴʤ ʩʦʚʨʝʤʝʥʥʳʡ ʠ ʩ ʤʘʣʳʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʚʦʟʚʳʰʝʥʥʦʡ ʣʝʢʩʠʢʠ. 

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʧʨʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘ-

ʙʦʪʫ ʫʯʘʱʝʛʦʩʷ. ɺ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘ-

ʙʦʪʝ ʦʪʚʦʜʠʪʩʷ ʚʘʞʥʦʝ ʤʝʩʪʦ. ɺʝʜʴ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʣʶʙʦʛʦ ʭʦʨʦʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ - ʥʘʫʯʠʪʴ ʫʯʠʪʴʩʷ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʫʟʘ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʧʨʦʜʦʣʞʘʪʴ 

ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ. ɺ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʠʩʢ, ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʜʛʦʪʦʚʢʘ ʧʨʝʟʝʥʪʘʮʠʡ, ʜʦʢʣʘʜʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ 

ʩʚʦʠʭ ʟʥʘʥʠʡ. ɺʝʜʴ ʠʤʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪ ʫʯʠʪʩʷ ʨʘʙʦʪʘʪʴ ʩ ʧʦʠʩʢʦʤ 

ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ, ʘ ʪʘʢʞʝ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘ-

ʪʫʨʦʡ. [2] 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʩʪʫʜʝʥʪ ʫʯʘʩʪʚʫʝʪ ʘʢʪʠʚʥʦ ʚ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ, ʪʚʦʨʯʝʩʢʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʢʦʥʪʨʦʣʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʠ ʧʦʟʚʦʣʷʪʴ ʩʪʫ-

ʜʝʥʪʘʤ ʫʯʘʩʪʚʦʚʘʪʴ ʘʢʪʠʚʥʦ ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʥʝ 

ʠʩʧʨʘʚʣʷʪʴ ʢʘʞʜʫʶ ʤʝʣʴʯʘʡʰʫʶ ʦʰʠʙʢʫ, ʘ ʜʘʪʴ ʠʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʰʠʙʘʪʴʩʷ, ʥʦ ʛʦʚʦʨʠʪʴ. 

ʋ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʩʫʱʝʩʪʚʫʝʪ ʩʚʦʷ ʚʥʫʪʨʝʥ-

ʥʷ̫ ʮʝʣʴ, ʧʦʪʨʝʙʥʦʩʪʴ. ʉʪʦʠʪ ʚʥʠʤʘʪʝʣʴʥʦ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʜʘʥʥʦʡ ʮʝʣʠ ʫ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ. ɸ ʜʣʷ 

ʚʳʷʩʥʝʥʠʷ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩʦʮʠʦʣʦʛʠ-

ʯʝʩʢʠʡ ʦʧʨʦʩ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʙʫʯʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʫʯʝʥʠʷ 

ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʧʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʷʚʣʷʶʪʩʷ 

ʧʨʦʙʣʝʤʥʘʷ ʤʝʪʦʜʠʢʘ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʤʝʪʦ-

ʜʠʢʘ. ʉʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʪʝ ʤʝʪʦʜʠʢʠ, ʢʦ-

ʪʦʨʳʝ ʘʢʪʠʚʠʟʠʨʫʶʪ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ. 

ʏʪʦ ʢʘʩʘʝʤʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʷʟʳʢʦʚʦʤ ʚʫʟʝ ʠ 

ʥʝʷʟʳʢʦʚʦʤ ʚʫʟʝ, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʣʝʢʩʠʢʦʡ, 

ʙʣʠʟʢʦʡ ʢ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɽʩʣʠ ʚʫʟ ʛʦʪʦʚʠʪ ʧʝʜʘ-

ʛʦʛʘ ʧʦ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ, ʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣ-

ʞʝʥ ʦʙʣʘʜʘʪʴ ʙʦʣʝʝ ʦʙʰʠʨʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʘ ʥʘʧʨʠ-

ʤʝʨ, ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʠʥʞʝʥʝʨʠʠ ʜʦʣʞʝʥ 

ʚʣʘʜʝʪʴ ʪʝʨʤʠʥʘʤʠ ʧʦ ʩʚʦʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɺ ʥʘʰʠ ʜʥʠ ʧʝʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠʥʦʩʪʨʘʥ-

ʥʦʛʦ ʷʟʳʢʘ ʚ ʷʟʳʢʦʚʦʤ ʚʫʟʝ ʩʪʦʠʪ ʟʘʜʘʯʘ ʥʘʫʯʠʪʴ 

ʛʦʚʦʨʠʪʴ, ʟʥʘʪʴ ʚʩʝ ʪʦʥʢʦʩʪʠ ʛʨʘʤʤʘʪʠʢʠ, ʬʦʥʝ-

ʪʠʢʠ, ʥʘʫʯʠʪʴ ʨʘʙʦʪʘʪʴ ʩ ʘʫʪʝʥʪʠʯʥʳʤʠ ʤʘʪʝʨʠʘ-

ʣʘʤʠ, ʚʣʘʜʝʪʴ ʦʩʥʦʚʘʤʠ ʧʝʨʝʚʦʜʘ. 

ʇʝʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚ ʥʝʷʟʳʢʦʚʦʤ ʚʫʟʝ 

ʩʪʦʠʪ ʟʘʜʘʯʘ ʢʫʜʘ ʙʦʣʝʝ ʩʣʦʞʥʘʷ. ɺʝʜʴ ʩʨʦʢʠ ʩʞʘ-

ʪʳʝ ʠ ʧʝʜʘʛʦʛ ʜʦʣʞʝʥ ʟʘ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ 

ʧʦʜʛʦʪʦʚʠʪʴ ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʝ-

ʢʨʘʩʥʦ ʚʣʘʜʝʪʴ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ, ʘ ʠʥʦʛʜʘ ʠ ʥʝ-

ʩʢʦʣʴʢʠʤʠ. 

ʀʟʥʘʯʘʣʴʥʦ ʚ ʥʝʷʟʳʢʦʚʦʤ ʚʫʟʝ ʤʥʦʛʠʝ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ - ʵʪʦ 

ʣʠʰʴ ʦʯʝʨʝʜʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʠ ʥʝ ʩʪʘʚʷʪ ʩʚʦʝʡ ʟʘʜʘ-

ʯʝʡ ʦʙʫʯʠʪʴ ʷʟʳʢʫ ʩ ʮʝʣʴʶ ʦʙʱʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ. 

ʆʙʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʚ ʥʝʷʟʳʢʦʚʦʤ 

ʚʫʟʝ ʙʳʣʦ ʪʨʘʜʠʮʠʦʥʥʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʥʠʤʘʥʠʝ 

ʤʘʪʝʨʠʘʣʘ, ʯʪʝʥʠʝ ʠ ʧʝʨʝʚʦʜ ʪʝʢʩʪʦʚ. ɺ 21 ʚʝʢʝ ʞʝ 

ʥʫʞʥʦ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʠ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ 

ʦʙʫʯʝʥʠʝ ʨʝʯʝʚʦʤʫ ʦʙʱʝʥʠʶ ʥʘ ʪʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʦʡ, ʥʘ ʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ 

ʜʠʩʢʫʩʩʠʡ. ʋʩʪʥʘʷ ʨʝʯʴ ʜʦʣʞʥʘ ʧʦʥʠʤʘʪʴʩʷ, ʢʘʢ 

ʯʪʝʥʠʝ, ʩʣʫʰʘʥʠʝ, ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝ-

ʥʠʝ ʧʨʦʯʠʪʘʥʥʦʛʦ ʠʣʠ ʧʨʦʩʣʫʰʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ.[3] 
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ʇʨʠ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʚ ʥʝʷʟʳʢʦ-

ʚʦʤ ʚʫʟʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ 

ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ ʘʫʪʝʥʪʠʯʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʩʪʫʜʝʥʪʦʚ ʥʝ ʪʦʣʴʢʦ ʩ ʷʟʳʢʦ-

ʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ, ʥʦ ʠ ʩ ʥʝʷʟʳʢʦʚʦʡ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʨʘʙʦʪʘʶ-

ʱʠʡ ʚ ʥʝʷʟʳʢʦʚʦʤ ʚʫʟʝ ʦʙʷʟʘʥ ʟʥʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʩʚʦʠʭ ʩʪʫʜʝʥʪʦʚ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʟʘʣʦʞʠʪʴ 

ʟʥʘʥʠʷ ʚ ʩʬʝʨʝ ʦʩʥʦʚʥʳʭ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ 

ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʝʯʠ, ʘ ʪʘʢʞʝ ʟʘʣʦʞʠʪʴ ʟʥʘʥʠʷ ʚ ʦʙ-

ʣʘʩʪʠ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʨʤʠʥʦʚ (ʩʣʫʞʝʙʥʘʷ ʣʝʢʩʠʢʘ, 

ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʱʝʥʘʫʯʥʘʷ ʣʝʢ-

ʩʠʢʘ). 

ʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʝʨʥʦʤ ʦʪʙʦʨʝ ʪʝʢʩʪʦʚ ʧʦ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʠ. ʕʪʠ ʪʝʢʩʪʳ ʜʦʣʞʥʳ ʧʦʤʦʯʴ ʨʝʘʣʠʟʦʚʘʪʴ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʛʦʚʦʨʝʥʠʷ. 

ʊʝʢʩʪʳ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠʟʣʦ-

ʞʝʥʠʷ (ʨʘʩʩʢʘʟ, ʨʘʩʩʫʞʜʝʥʠʝ, ʨʝʮʝʥʟʠʷ, ʦʧʠʩʘʥʠʝ ʠ 

ʧʨ.), ʧʦ ʩʨʝʜʩʪʚʫ ʧʝʨʝʜʘʯʠ (ʫʩʪʥʳʝ ʠ ʧʠʩʴʤʝʥʥʳʝ), 

ʧʦ ʩʪʝʧʝʥʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʩʪʠ, ʦʪʥʦʰʝʥʠʷ ʢ ʘʜ-

ʨʝʩʘʪʫ (ʩʣʦʚʘʨʠ, ʫʯʝʙʥʠʢʠ, ʩʧʨʘʚʦʯʥʠʢʠ, ʥʘʫʯʥʳʝ 

ʩʪʘʪʴʠ, ʤʦʥʦʛʨʘʬʠʠ...). 

ʇʦ ʦʧʳʪʫ, ʩʪʦʠʪ ʥʘʯʘʪʴ ʩ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʦʧʠ-

ʩʘʥʠʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦʩʣʝ - ʧʝʨʝʭʦʜʠʪʴ ʢ ʙʦʣʝʝ 

ʩʣʦʞʥʳʤ ʪʝʢʩʪʘʤ ʧʦ ʩʪʨʫʢʪʫʨʝ, ʩʪʠʣʶ. ʇʨʠ ʦʪʙʦʨʝ 

ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʨʘʩʪ ʩʪʫʜʝʥʪʘ, 

ʟʥʘʥʠʷ ʩʪʫʜʝʥʪʘ ʧʦ ʷʟʳʢʫ, ʮʝʣʴ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ, ʚʠʜ 

ʢʦʤʤʫʥʠʢʘʮʠʠ... 

ʇʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʥʝʷʟʳʢʦʚʳʭ ʚʫʟʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʪʨʝʥʠʨʦʚʘʪʴ ʦʙʱʝʥʘʫʯʥʫʶ, ʪʝʨʤʠʥʦ-

ʣʦʛʠʯʝʩʢʫʶ ʣʝʢʩʠʢʫ, ʩʣʫʞʝʙʥʫʶ ʣʝʢʩʠʢʫ. ʆʙʫʯʠʪʴ 

ʛʦʚʦʨʠʪʴ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʩʪʫʜʝʥʪʦʚ ʥʝʷʟʳʢʦ-

ʚʳʭ ʚʫʟʦʚ - ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʘʷ, ʪʨʫʜʦʸʤʢʘʷ, ʦʪ-

ʚʝʪʩʪʚʝʥʥʘʷ ʟʘʜʘʯʘ. ɺʝʜʴ ʟʘʯʘʩʪʫʶ ʪʘʢʠʝ ʩʪʫʜʝʥʪʳ 

ʧʨʠʭʦʜʷʪ ʚ ʚʫʟ ʝʱʸ ʤʝʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ, ʯʝʤ 

ʘʙʠʪʫʨʠʝʥʪʳ ʷʟʳʢʦʚʳʭ ʚʫʟʦʚ. 

ʉʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʠʢʠ, ʢʦʛʜʘ ʤʦʞʥʦ 

"ʧʨʦʠʛʨʘʪʴ" ʞʠʟʥʝʥʥʳʝ ʠ ʙʳʪʦʚʳʝ ʩʠʪʫʘʮʠʠ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʷʟʳʢ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʧʨʘʢʪʠʢʝ. 

ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʩʪʠʯʥʳʡ ʠʣʠ ʧʦʣʥʳʡ ʧʝ-

ʨʝʚʦʜ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʯʘʩʪʠʯʥʳʡ ʠʣʠ ʦʙʨʘʪʥʳʡ ʧʝʨʝʚʦʜ. ʉʘʤʦʝ ʚʘʞʥʦʝ - 

ʵʪʦ ʫʤʝʪʴ ʦʧʠʩʘʪʴ, ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ, ʚʦʟʨʘʟʠʪʴ, ʦʪ-

ʨʠʮʘʪʴ ʠ ʧʨʦʯʝʝ. ʂʦʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʫʯʝʥʠʝ ʤʦ-

ʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʯʠ, ʪʦ ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʤʦʥʦʣʦʛ 

ʥʝ ʜʦʣʞʝʥ ʫʩʪʫʧʘʪʴ ʜʠʘʣʦʛʠʯʝʩʢʦʡ ʨʝʯʠ ʠ ʥʘʦʙʦ-

ʨʦʪ, ʧʦ ʫʨʦʚʥʶ ʦʙʫʯʝʥʥʦʩʪʠ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʦʙʲʸʤ ʤʦ-

ʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʯʠ ʚ ʜʠʘʣʦʛʝ. ɿʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʘʢʠʝ ʬʦʨʤʳ, ʢʘʢ ʨʝʬʝʨʠʨʦʚʘʥʠʝ, ʘʥʥʦʪʠʨʦʚʘʥʠʝ, 

ʨʝʟʶʤʝ, ʦʧʠʩʘʥʠʝ ʷʚʣʝʥʠʷ, ʧʨʦʮʝʩʩʘ, ʩʭʝʤʳ. ʊʘʢʦʝ 

ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʫʯʝʙʥʠʢʘʤ, ʤʘʪʝʨʠʘʣʘʤ. 

ʇʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʝʩʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʪʦ-

ʜʠʢʠ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʦʪ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʠʟʫʯʘʝʤʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʥʘ ʥʝʷʟʳʢʦʚʦʤ ʬʘ-

ʢʫʣʴʪʝʪʝ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʝ-

ʷʟʳʢʦʚʦʤ ʚʫʟʝ ʥʝ ʥʫʞʥʦ ʠʟʫʯʘʪʴ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ 

ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ. ʊʘʢʘʷ ʠʜʝʷ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʚ ʨʘ-

ʙʦʪʘʭ ʀ.ɺ. ʈʘʭʤʘʥʦʚʘ, ʄ. ʋʵʩʪʘ, ɻ. ʇʘʣʴʤʝʨʘ... 

ʇʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʧʦ ʦʧʳʪʫ ʤʥʦʛʠʭ ʧʝʜʘʛʦ-

ʛʦʚ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʥʘʫʯʥʳʝ ʜʠʩʮʠʧʣʠʥʳ ʤʦʛʫʪ ʦʪ-

ʣʠʯʘʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʦʡ, 

ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʡ ʣʝʢʩʠʢʝ. ɺʳʷʚʣʝʥʠʝ ʣʠʥʛʚʠ-

ʩʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʢʩʪʦʚ ʧʦ ʥʘʫʯʥʳʤ ʜʠʩ-

ʮʠʧʣʠʥʘʤ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ 

ʷʟʳʢʫ. [4] 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ 

ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʩʪʫʜʝʥ-

ʪʦʚ. ʉʧʝʮʠʘʣʴʥʦʩʪʠ ʤʦʛʫʪ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʤʘʪʝʤʘʪʠʢʠ. ɹʝʟ ʙʘ-

ʟʠʩʥʳʭ ʥʘʫʢ, ʪʘʢʠʭ ʢʘʢ ʧʝʜʘʛʦʛʠʢʘ, ʧʩʠʭʦʣʦʛʠʷ, 

ʧʩʠʭʦʣʠʥʛʚʠʩʪʠʢʘ, ʥʝʚʦʟʤʦʞʥʦ ʘʜʝʢʚʘʪʥʦʝ ʦʙʫʯʝ-

ʥʠʝ. 

ɿʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʩʪʝʧʝʥʴ ʤʥʦʛʦʩʦʩʪʘʚʥʦʩʪʠ 

ʛʣʘʚʥʦʛʦ ʧʨʝʜʤʝʪʘ. ʄʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʠ ʪʘʢʠʝ, ʢʘʢ ʚʨʘʯ, ʠʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʛ, ʤʘʪʝʤʘʪʠʢ, 

ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʩʧʦʨʪʘ. ʏʪʦ ʢʘʩʘʝʤʦ ʧʦʩʣʝʜ-

ʥʝʛʦ, ʪʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʚʝʩ ʚʥʝʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʵʣʝʤʝʥʪʘ ʚʳʰʝ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʡ ʩʧʝʮʠʘʣʠʩʪ ʜʦʣ-

ʞʝʥ ʫʤʝʪʴ ʦʙʱʘʪʴʩʷ ʩ ʩʫʜʴʷʤʠ, ʟʨʠʪʝʣʷʤʠ, ʩʧʦʨʪʩ-

ʤʝʥʘʤʠ, ʪʨʝʥʝʨʘʤʠ, ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʪʴ ʩʧʦʨʪ ʠ ʤʥʦ-

ʛʦʝ ʜʨʫʛʦʝ. 

ɽʩʣʠ ʚʟʷʪʴ ʚʨʘʯʘ, ʪʦ ʚʨʘʯ ʜʦʣʞʝʥ ʝʱʸ ʛʣʫʙʞʝ 

ʚʣʘʜʝʪʴ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ, ʪʘʢ ʢʘʢ ʦʥ ʦʙʱʘʝʪʩʷ 

ʩ ʧʘʮʠʝʥʪʘʤʠ, ʜʨʫʛʠʤʠ ʚʨʘʯʘʤʠ, ʯʠʪʘʝʪ ʠ ʧʠʰʝʪ ʦ 

ʤʝʜʠʮʠʥʩʢʠʭ ʚʦʧʨʦʩʘʭ. ʊʦ ʝʩʪʴ, ʵʪʦ ʫʟʢʘʷ ʤʝʜʠʮʠʥ-

ʩʢʘʷ ʣʝʢʩʠʢʘ, ʛʜʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʰʠʙʢʠ. 

ʀʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʛ ʜʦʣʞʝʥ ʚʣʘʜʝʪʴ ʣʝʢʩʠʢʦʡ ʚ 

ʦʙʣʘʩʪʠ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʘʛʨʝʛʘʪʦʚ, ʜʝʡ-

ʩʪʚʠʡ ʩ ʜʘʥʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʙʘʷ ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʥʘʢʣʘ-

ʜʳʚʘʝʪ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʚʦ-

ʧʨʦʩʦʚ ʠ ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʇʝʜʘʛʦʛ ʜʦʣʞʝʥ ʚʝʨʥʦ ʦʪʦʙʨʘʪʴ ʣʠʪʝʨʘʪʫʨʫ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʩ ʦʙʲʸʤʦʤ, ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʨʘʙʦʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʧʠʩʴʤʝʥʥʦʡ ʠ ʫʩʪʥʦʡ 

ʨʝʯʠ. 

ʄʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʛʨʘʤ-

ʤʘʪʠʢʠ ʚʦʦʙʱʝ ʥʝ ʩʪʦʠʪ ʧʨʦʚʦʜʠʪʴ ʚ ʥʝʷʟʳʢʦʚʳʭ 

ʚʫʟʘʭ, ʥʦ ʵʪʦ ʷʚʣʷʝʪʩʷ ʛʣʫʙʦʢʠʤ ʟʘʙʣʫʞʜʝʥʠʝʤ. 

ɺʝʜʴ ʙʝʟ ʟʥʘʥʠʷ ʦʩʥʦʚ ʛʨʘʤʤʘʪʠʢʠ, ʥʝʚʦʟʤʦʞʥʦ 

ʚʝʨʥʦ ʧʦʩʪʨʦʠʪʴ ʧʨʝʜʣʦʞʝʥʠʷ, ʘ ʥʘʙʦʨ ʣʝʢʩʠʢʠ, 

ʬʨʘʟ ʥʝ ʜʘʩʪ ʨʝʟʫʣʴʪʘʪʘ. 

ɼʦʣʞʥʘ ʙʳʪʴ ʩʪʝʧʝʥʴ ʙʣʠʟʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʢ ʙʳʪʦʚʦʡ ʪʝʤʘʪʠʢʝ, ʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʪʝʤʘʪʠʢʝ. ɿʥʘʢʦʤʩʪʚʦ ʩ ʣʶʙʳʤ 

ʪʝʢʩʪʦʤ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʙʳʪʦʚʦʡ ʣʝʢʩʠʢʠ. ʕʪʦ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦ-

ʚʠʷ, ʠ ʪʨʘʥʩʧʦʨʪ, ʠ ʨʝʞʠʤ ʜʥʷ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʅʦ 

ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ 

ʦʙʣʘʩʪʠ ʩʧʦʨʪʘ, ʤʝʜʠʮʠʥʳ. ʏʪʦ ʢʘʩʘʝʤʦ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ ʠʣʠ ʠʥʞʝʥʝʨʠʠ, ʪʦ ʪʘʢʠʭ 

ʙʳʪʦʚʳʭ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʪʘʤ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝ 

ʪʘʢ ʤʥʦʛʦ. 

ɽʱʸ ʦʜʠʥ ʢʨʠʪʝʨʠʡ ʚ ʦʙʣʘʩʪʠ ʦʪʙʦʨʘ ʣʠʪʝʨʘ-

ʪʫʨʳ ʜʣʷ ʦʙʫʯʝʥʠʷ - ʩʪʝʧʝʥʴ ʣʝʢʩʠʯʝʩʢʦʡ ʠʤʧʣʠ-

ʮʠʪʥʦʩʪʠ ʚʠʜʦʚ ʣʠʪʝʨʘʪʫʨʳ. ɼʨʫʛʠʝ ʢʨʠʪʝʨʠʠ ʢʘʩʘ-

ʶʪʩʷ ʦʙʣʘʩʪʠ ʪʝʨʤʠʥʦʣʦʛʠʠ. ʕʪʦ ʠ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʨʤʠʥʦʚ, ʠ ʪʝʤʧʳ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ 
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ʪʝʨʤʠʥʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʥʘʫʢʘʭ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ 

ʦʩʦʙʳʝ ʪʝʨʤʠʥʳ ʥʝ ʧʨʝʚʳʰʘʶʪ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ. 

ɺ ʜʨʫʛʠʭ ʞʝ ʥʘʫʢʘʭ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ ʪʝʨʤʠʥʳ ʠʩ-

ʯʠʩʣʷʶʪʩʷ ʜʝʩʷʪʢʘʤʠ ʪʳʩʷʯ. ʅʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʫʩʪʦʷʚʰʠʤʠʩʷ, ʘ ʥʝʢʦʪʦʨʳʝ ʠʥʥʦ-

ʚʘʮʠʦʥʥʳʤʠ, ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʳʡ ʧʣʘʩʪ ʣʝʢʩʠʢʠ. ʅʘʧʨʠʤʝʨ, ʤʝʜʠ-

ʮʠʥʘ. ɿʜʝʩʴ ʝʞʝʛʦʜʥʦ ʧʦʷʚʣʷʶʪʩʷ ʚʩʸ ʥʦʚʳʝ ʠ ʥʦ-

ʚʳʝ ʪʝʨʤʠʥʳ, ʩʣʦʚʘ, ʚʳʨʘʞʝʥʠʷ. ʄʝʜʠʮʠʥʘ ʥʝ 

ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʚ ʪʘʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ ʥʝ ʪʦʣʴʢʦ ʥʘ ʥʦ-

ʚʳʝ ʩʣʦʚʘ, ʥʦ ʠ ʥʘ ʫʤʝʥʠʝ ʚʳʯʣʝʥʷʪʴ ʧʨʠʩʪʘʚʢʠ, 

ʩʫʬʬʠʢʩʳ, ʟʥʘʪʴ ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠʝ. ɺʝʜʴ ʚ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʚʳʫʯʠʪʴ ʚʩʝ ʩʣʦʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ 

ʠ ʥʫʞʥʦ ʫʤʝʪʴ ʜʦʛʘʜʳʚʘʪʴʩʷ ʦ ʟʥʘʯʝʥʠʠ ʩʣʦʚʘ ʧʦ 

ʧʨʠʩʪʘʚʢʝ, ʩʫʬʬʠʢʩʫ... 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦ-

ʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʫʜʝʣʷʝʪʩʷ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʧʨʦ-

ʙʣʝʤʝ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʩ ʮʝʣʴʶ ʦʙʱʝ-

ʥʠʷ. ʍʦʪʷ ʧʨʦʙʣʝʤʝ ʦʙʫʯʝʥʠʷ ʛʨʘʤʤʘʪʠʢʝ 

ʫʜʝʣʷʝʪʩʷ ʥʝ ʪʘʢ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ. [5] ɸ ʚʝʜʴ, ʢʦʛʜʘ 

ʦʙʫʯʝʥʠʝ ʠʜʸʪ ʧʦʣʥʦʮʝʥʥʦʝ, ʜʘʞʝ ʚ ʥʝʷʟʳʢʦʚʦʤ 

ʚʫʟʝ, ʨʘʟʚʠʪʠʝ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʷʚʣʷʝʪʩʷ 

ʜʘʣʝʢʦ ʥʝ ʧʦʩʣʝʜʥʝʡ ʟʘʜʘʯʝʡ ʧʝʜʘʛʦʛʘ, ʪʦ ʩʪʫʜʝʥʪ 

ʥʘ ʚʳʭʦʜʝ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʪʘʥʦʚʠʪʩʷ ʚʳʩʦʢʦʦʙʨʘ-

ʟʦʚʘʥʥʳʤ, ʫʤʝʶʱʠʤ "ʜʘʪʴ ʬʦʨʫ" ʜʘʞʝ ʥʦʩʠʪʝʣʶ 

ʷʟʳʢʘ, ʩʪʘʥʦʚʷʱʠʡʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʳʤ ʯʝʣʦʚʝʢʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʨʳʥʢʝ ʈʦʩʩʠʠ, ʥʦ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʆʩʦ-

ʙʝʥʥʦ, ʵʪʦ ʢʘʩʘʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠ-

ʮʠʥʳ, ʪʝʭʥʠʢʠ, ʩʧʦʨʪʘ... 

ɹʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, 

ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʛʨʘʤʦʪʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʜʝʣʦʚʳʭ 

ʚʩʪʨʝʯʘʭ, ʤʝʨʦʧʨʠʷʪʠʷʭ, ʢʦʥʬʝʨʝʥʮʠʷʭ, ʧʨʠʥʠʤʘʪʴ 

ʫʯʘʩʪʠʝ ʚ ʙʝʩʝʜʝ, ʪʝʣʝʬʦʥʥʳʭ ʧʝʨʝʛʦʚʦʨʘʭ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʟʷʪʴ ʩʪʫʜʝʥʪʦʚ-ʵʢʦʥʦʤʠʩʪʦʚ, 

ʪʦ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʠʩʧʳʪʳʚʘʶʪ ʧʨʦ-

ʙʣʝʤʳ ʚ ʧʣʘʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʷʚ-

ʣʝʥʠʡ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ, ʥʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯ-

ʥʳʭ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʧʨʦʩʪʝʡʰʠʝ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ 

ʢʨʘʡʥʝ ʥʝʝʩʪʝʩʪʚʝʥʥʳʤ. 

ɽʱʸ ʙʦʣʴʰʝʡ ʧʨʦʙʣʝʤʦʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʫʤʝʥʠʝ 

ʛʦʚʦʨʠʪʴ ʥʘ ʷʟʳʢʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʛʜʝ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʪʦ, ʯʪʦ ʚʳ-

ʧʫʩʢʥʠʢ ʧʦʡʜʸʪ ʨʘʙʦʪʘʪʴ ʚ ʰʢʦʣʫ. ʊʘʢ ʟʘʤʳʢʘʝʪʩʷ 

ʢʨʫʛ, ʠ ʧʨʦʙʣʝʤʘ ʥʝ ʨʝʰʘʝʪʩʷ. ɺʝʜʴ ʪʘʢʦʡ ʩʧʝʮʠʘ-

ʣʠʩʪ ʥʝ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ, ʦʥ 

ʛʦʪʦʚʠʪ ʙʫʜʫʱʠʭ ʘʙʠʪʫʨʠʝʥʪʦʚ ʪʘʢʞʝ ʧʣʦʭʦ ʠ ʚʩʸ 

ʧʦʚʪʦʨʷʝʪʩʷ ʧʦ ʢʨʫʛʫ. 

ɼʣʷ ʛʫʤʘʥʠʪʘʨʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦ-

ʜʠʤʦ: 

- ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʯʝʥʠʝ ʢʘʢ ʘʢʪʠʚʥʫʶ, ʩʦʟʥʘ-

ʪʝʣʴʥʫʶ ʠ ʪʚʦʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ; 

- ʧʨʦʷʚʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ; 

- ʯʪʦʙʳ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ ʩʣʫʞʠʣ ʩʨʝʜʩʪʚʦʤ 

ʦʙʱʝʥʠʷ; 

- ʦʚʣʘʜʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ ʠʤʝʣʦ ʢʦʤ-

ʤʫʥʠʢʘʪʠʚʥʫʶ ʦʨʠʝʥʪʘʮʠʶ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʨʝ-

ʟʫʣʴʪʘʪ; 

ʋʩʪʥʘʷ ʨʝʯʴ ʚ ʫʯʝʙʥʦʤ ʚʠʜʝ ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʩ-

ʧʨʠʥʷʪʘ ʢʘʢ ʯʪʝʥʠʝ, ʩʣʫʰʘʥʠʝ, ʧʦʥʠʤʘʥʠʝ, ʨʝʧʨʦ-

ʜʫʢʪʠʚʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʠ ʫʤʝʥʠʝ ʛʦʚʦʨʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʚ ʧʣʘʥʝ ʤʦʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʯʠ, ʥʦ ʠ ʜʠʘʣʦʛʠ-

ʯʝʩʢʦʡ. 

ʏʪʦ ʢʘʩʘʝʤʦ ʩʠʩʪʝʤʳ ʫʧʨʘʞʥʝʥʠʡ, ʪʦ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʶ ʥʫʞʥʦ ʧʦʤʥʠʪʴ ʦʙ ʦʙʱʝʤ ʧʦʩʪʨʦʝʥʠʠ, 

ʫʨʦʚʥʝ ʪʨʫʜʥʦʩʪʝʡ. ɿʜʝʩʴ ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʝʭʦʜ ʦʪ 

ʪʨʫʜʥʦʩʪʝʡ ʚ ʦʜʥʦʤ ʫʧʨʘʞʥʝʥʠʠ ʢ ʨʘʩʧʦʟʥʘʚʘʥʠʶ 

ʩʭʦʞʠʭ ʷʚʣʝʥʠʡ, ʮʠʢʣʠʯʥʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠ-

ʘʣʘ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʩʥʦʚʥʳʤ 

ʫʧʨʘʞʥʝʥʠʝʤ ʜʦʣʞʥʦ ʦʩʪʘʪʴʩʷ ʫʧʨʘʞʥʝʥʠʝ ʥʘ ʨʘʟ-

ʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥ-

ʥʦʤ ʤʠʨʝ ʙʦʣʴʰʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʷʟʳʢʦʚʦʛʦ ʠ ʥʝʷʟʳʢʦʚʦʛʦ ʚʫʟʘ ʥʝʪ. ʆʩʦʙʝʥʥʦʩʪʴ ʞʝ 

ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʥʘʫʯʠʪʴ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʮʝʣʴʶ ʢʦʤʤʫʥʠʢʘʮʠʠ. ɸ ʦʩʥʦʚ-

ʥʘʷ ʨʘʟʥʠʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʛʣʫʙʠʥʝ ʟʥʘʥʠʡ ʠ ʚ ʩʦ-

ʜʝʨʞʘʥʠʠ ʧʨʦʛʨʘʤʤʳ. 
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ʀʟʫʯʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʯʝʨʥʦʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʤʝʣʠʦʨʘʥʪʘ ʧʦʜ ʢʫʣʴʪʫʨʘʤʠ ʪʦʧʠʥʘʤʙʫʨʘ ʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʄʝʪʦʜʘʤʠ 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ, ʋʌ- ʠ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʢʠʩ-

ʣʦʪʥʦ-ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʂʨʦʤʝ ʘʛʨʦʭʠʤʠʯʝ-

ʩʢʠʭ ʧʨʠʝʤʦʚ ʥʘ ʤʦʣʝʢʫʣʳ ɻʂ ʚʣʠʷʝʪ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ. ʀʥʪʝʥʩʠʚʥʳʝ ʦʙ-

ʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʪʦʧʠʥʘʤʙʫʨʦʤ ʧʨʠʚʦʜʷʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ.  
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CHANGES IN THE COMPOSITION AND PROPERTIES OF HUMIC ACIDS LEACHED 

CHERNOZEM CENTRAL BLACK EARTH REGION FOR DIFFERENT CULTURES  

E.S. Gasanova 

FGBOU VO Voronezh state agrarian University 

name of the Emperor Peter I 

Abstract 

It has investigated the changes of structure and properties humic acids of leached chernozem under the in-

fluence of different fertilizer agent and meliorant under cultures of earth apple and winter wheat. It has showed 

the changes of structure and acid-base properties humic acids at the expense of amplification reactions oxidation, 

hydrolysis and decarboxylation under the influence of chemical fertilizers. The investigations realized by methods 

of potentiometric titration, UV- and IR-spectroscopy. It has determinated the expense of agrochemical techniques 

and systems of processing soil explore of cultures on molecules humic acids. It hag incovered that intensive pro-

cessing of soil under earth apple bring to sharp lowering content carboxyl groups at the expense of amplification 

intensity oxidative processes and reaction of decarboxylation. 

Key words: soil, humus, humic acids, Jerusalem artichokes, winter wheat, fertilizers, meliorant. 

 

ʀʟʚʝʩʪʥʦ [1], ʯʪʦ ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʦʯʚʫ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʝʝ ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘ-

ʯʝʩʪʚʘ ʛʫʤʫʩʘ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʟʘʚʠʩʠʪ ʦʪ ʧʦʯ-

ʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚ-

ʥʳʭ ʧʣʦʱʘʜʝʡ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʤʝʥʷʝʤʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʤʝʣʠʦʨʘʥ-

ʪʦʚ. ʇʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʦʯʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʠʥʝʨʘʣʠʟʫʝʪʩʷ ʣʝʛʢʦʨʘʟʣʘ-

ʛʘʝʤʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ. ʏʘʩʪʴ ʝʛʦ ʫʯʘʩʪʚʫʝʪ 

ʚ ʩʠʥʪʝʟʝ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ. ʅʘʠʙʦʣʴʰʠʝ ʧʦʪʝʨʠ 

ʛʫʤʫʩʘ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʵʨʦʟʠʦʥ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʘʨʫʶʱʝʡ ʧʦʯʚʝ ʠ ʧʦʜ 

ʧʨʦʧʘʰʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʝʨʥʦ-

ʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʪʨʘʚʘʤʠ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʚʳʷʚʠʪʴ ʠʟʤʝʥʝʥʠʷ 

ʩʪʨʦʝʥʠʷ ʠ ʩʚʦʡʩʪʚ ɻʂ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ʥʘ ʧʨʠʤʝʨʝ ʪʦʧʠʥʘʤʙʫʨʘ (ʧʨʦʧʘʰʥʘʷ ʢʫʣʴʪʫʨʘ) ʠ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ (ʢʫʣʴʪʫʨʘ ʩʧʣʦʰʥʦʛʦ ʩʝʚʘ). ɺʳ-

ʙʦʨ ʢʫʣʴʪʫʨʳ ʪʦʧʠʥʘʤʙʫʨʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʨʘʟʣʠʯʥʳʤ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫ-

ʨʘʤ. ʊʦʧʠʥʘʤʙʫʨ (ʟʝʤʣʷʥʘʷ ʛʨʫʰʘ) ï ʤʥʦʛʦʣʝʪʥʝʝ 

ʢʨʫʧʥʦʪʨʘʚʷʥʠʩʪʦʝ ʠʥʫʣʠʥʦʩʥʦʝ ʨʘʩʪʝʥʠʝ. ɺʦʟʜʝ-

ʣʳʚʘʥʠʝ ʪʦʧʠʥʘʤʙʫʨʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʤʥʦʛʠʝ 

ʧʨʦʙʣʝʤʳ: ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʭ ʢʦʨʤʦʚ 

ʜʣʷ ʞʠʚʦʪʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʣʝʯʝʙʥʳʭ ʧʨʝʧʘʨʘ-

ʪʦʚ ʠ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ. ʀʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʜʫʢʪʦʚ 

ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʧʠʥʘʤʙʫʨʘ ï ʠʥʫʣʠʥʘ ʠ ʬʨʫʢʪʦʟʦ-

ʛʣʶʢʦʟʥʦʛʦ ʩʠʨʦʧʘ ï ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʠʱʝ-

ʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [2].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʣʠʪʝʣʴʥʦʤ ʩʪʘ-

ʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʩ ʫʜʦʙʨʝʥʠʷʤʠ, ʟʘʣʦ-

ʞʝʥʥʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ɺʦʨʦʥʝʞ-

ʩʢʦʛʦ ɻɸʋ ʠʤ. ʠʤʧʝʨʘʪʦʨʘ ʇʝʪʨʘ I. ʇʦʯʚʝʥʥʳʡ 

ʧʦʢʨʦʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʯʝʨʥʦʟʝʤʦʤ 

ʚʳʱʝʣʦʯʝʥʥʳʤ, ʩʨʝʜʥʝʤʦʱʥʳʤ, ʤʘʣʦʛʫʤʫʩʥʳʤ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ ʥʘ ʧʦʢʨʦʚʥʳʭ ʩʫʛʣʠʥʢʘʭ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʯʝʨʥʦʟʝʤʘ ʚʳʱʝ-

ʣʦʯʝʥʥʦʛʦ ʩʣʦʷ 0-20 ʩʤ ʧʦʜ ʢʫʣʴʪʫʨʘʤʠ ʪʦʧʠʥʘʤ-

ʙʫʨʘ ʩʦʨʪʘ ʀʥʪʝʨʝʩ (ʪʧʙ.) ʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

ɸʣʘʷ ʟʘʨʷ (ʦʟ. ʧʰ.). ʀʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: 

ʘʙʩʦʣʶʪʥʳʡ ʢʦʥʪʨʦʣʴ (ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ 

ʠ ʤʝʣʠʦʨʘʥʪʦʚ), ʚʘʨʠʘʥʪ ʩ ʚʥʝʩʝʥʠʝʤ N60P60ʂ60 ʥʘ 

ʬʦʥʝ 20 ʪ/ʛʘ ʥʘʚʦʟʘ, ʚʘʨʠʘʥʪʳ ʩ ʚʥʝʩʝʥʠʝʤ 

N120ʈ120ʂ120 ʥʘ ʬʦʥʝ ʥʘʚʦʟʘ, ʘ ʪʘʢʞʝ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʢʘʣʴʮʠʝʚʦʛʦ ʤʝʣʠʦʨʘʥʪʘ ï ʜʝʬʝʢʘʪʘ ï ʥʘ ʬʦʥʝ 

ʥʘʚʦʟʘ. ɼʦʟʘ ʜʝʬʝʢʘʪʘ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʚʝʣʠʯʠʥʝ 
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ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʣʘ 12 ʪ/ʛʘ 

ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ (ʩʦʜʝʨʞʘʥʠʝ CaCO3 ʚ ʠʩʧʦʣʴʟʫ-

ʝʤʦʤ ʥʘʤʠ ʤʝʣʠʦʨʘʥʪʝ 45 %). 

ɺ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙʘʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʦʜʝʨ-

ʞʘʥʠʝ ʛʫʤʫʩʘ ʧʦ ʤʝʪʦʜʠʢʝ ʊʶʨʠʥʘ [4]. ʀʟ ʦʙʨʘʟʮʦʚ 

ʧʦʯʚʳ ʧʦ ʤʝʪʦʜʠʢʝ ʂʦʥʦʥʦʚʦʡ-ɹʝʣʴʯʠʢʦʚʦʡ ʚʳʜʝ-

ʣʝʥʳ ɻʂ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʯʠʱʝʥʳ ʦʪ ʥʝʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʠʦʥʦʦʙʤʝʥʥʳʭ ʩʤʦʣ. 

ʆʯʠʱʝʥʥʳʝ ɻʂ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʧʦʪʝʥ-

ʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ [5].  

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʩʪʨʦʠʣʠ ʠʥʪʝʛʨʘʣʴ-

ʥʳʝ ʢʨʠʚʳʝ pH-V ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦ-

ʩʪʠ æpH/æV-V. ʊʦʯʢʠ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʦʧʨʝʜʝʣʷ-

ʣʠʩʴ ʧʦ ʤʘʢʩʠʤʫʤʘʤ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʢʨʠʚʳʭ. ʅʘʯʘʣʴʥʳʝ ʪʦʯʢʠ ʪʠʪʨʦʚʘʥʠʷ ʬʝʥʦʣʴʥʳʭ 

ʛʠʜʨʦʢʩʠʣʦʚ (ʠʣʠ ʜʨʫʛʠʭ ʩʣʘʙʦʜʠʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʧʨʦʪʦʥʜʦʥʦʨʥʳʭ ʛʨʫʧʧ) ʨʘʩʩʯʠʪʳʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʬʫʥʢʮʠʠ ɻʨʘʥʘ [5]. ʂʦʥʮʝʥʪʨʘʮʠʷ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʚ ʧʨʝʧʘʨʘʪʘʭ ɽ (ʤʤʦʣʴ/ʛ) ʨʘʩʩʯʠ-

ʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

 
m

VVʉ
ɽ nn )( 1--¶
= ,   (1) 

ʛʜʝ ʉ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ ʪʠʪʨʘʥʪʘ, 

ʤʦʣʴ/ʣ; V ï ʝʛʦ ʦʙʲʝʤ, ʤʣ; m ï ʤʘʩʩʘ ʦʙʨʘʟʮʘ, ʛ; n ï 

ʥʦʤʝʨ ʩʢʘʯʢʘ ʥʘ ʢʨʠʚʦʡ ʪʠʪʨʦʚʘʥʠʷ. 

ʇʨʠ ʪʠʪʨʦʚʘʥʠʠ ʬʝʥʦʣʴʥʳʭ ʠʣʠ ʜʨʫʛʠʭ ʩʣʘʙʦ-

ʜʠʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʧʨʦʪʦʥʜʦʥʦʨʥʳʭ ʛʨʫʧʧ Vn ï ʩʦ-

ʦʪʚʝʪʩʪʚʦʚʘʣʦ ʦʙʲʝʤʫ ʪʠʪʨʘʥʪʘ ʚ ʪʦʯʢʝ ʥʘʯʘʣʘ ʪʠʪ-

ʨʦʚʘʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʦ ʬʫʥʢʮʠʠ ɻʨʘʥʘ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʵʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ ʫʩʣʦʚʥʦ 

ʦʙʦʟʥʘʯʘʣʠʩʴ ʢʘʢ ʬʝʥʦʣʴʥʳʝ. 

ʀʟ ʟʥʘʯʝʥʠʡ ʨʅ ʚ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ ʪʠʪʨʦʚʘʥʠʷ, 

ʜʦ ʜʦʙʘʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʂʉI, ʨʘʩʩʯʠʪʳʚʘʣʠ ʨʂ1 ʢʘʨ-

ʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʧʦ ʬʦʨʤʫʣʝ: 

 ʨʂ1 = 2 ʨʅ + lg Cʢ, (2) 

ʛʜʝ ʉ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ. 

ɿʥʘʯʝʥʠʷ ʨʂ2 (ʨʂn) ʠ ʨʂ ʬʝʥʦʣʴʥʳʭ ʛʨʫʧʧ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʫʨʘʚʥʝʥʠʶ ɻʝʥʜʝʨʩʦʥʘ-ʍʘʩʩʝʣʴʙʘʭʘ 

ʢʘʢ ʟʥʘʯʝʥʠʷ ʨʅ ʧʨʠ 50%-ʦʡ ʠʭ ʥʝʡʪʨʘʣʠʟʘʮʠʠ: 

 ʨʂ = ʨʅ ï lg (Ŭ/1 - Ŭ), (3)  

ʛʜʝ Ŭ ï ʩʪʝʧʝʥʴ ʠʦʥʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʛʨʫʧʧ, ʨʅ ï ʚʝʣʠʯʠʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ Ŭ = 0,5. 

ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦ-

ʜʠʣʦʩʴ ʥʘ ʧʨʠʙʦʨʝ Specord. ʉʧʝʢʪʨʦʛʨʘʤʤʫ ʟʘʧʠʩʳ-

ʚʘʣʠ ʚ ʠʥʪʝʨʚʘʣʝ ʯʘʩʪʦʪ 4000-400 ʩʤ-1. ʊʦʯʥʦʝ ʧʦ-

ʣʦʞʝʥʠʝ ʤʘʢʩʠʤʫʤʦʚ ʧʦʛʣʦʱʝʥʠʷ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ɸʥʘʣʠʟ ʩʧʝʢʪʨʦʚ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʙʘʟʦʚʦʡ ʣʠ-

ʥʠʠ [6].  

ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʨʘʩʪʚʦʨʦʚ ʩʥʠʤʘʣʠʩʴ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʉʌ 26. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʟʘʧʠ-

ʩʳʚʘʣʠʩʴ ʚ ʚʠʜʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʧʪʠ-

ʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ D ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ ʠ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʳʭ ʢʨʠʚʳʭ æD/æɚ ï ɚ [7]. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘ-

ʥʠʶ ʛʫʤʫʩʘ ʚ ʧʦʯʚʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. ʄʠ-

ʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʘʨʠʘʥʪʘ ʩ 

ʜʚʦʡʥʦʡ ʜʦʟʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʜʣʷ 

ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʜ ʪʦʧʠʥʘʤʙʫʨʦʤ. ʋʢʘʟʘʥ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩ ʫʩʠʣʝʥʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʛʫʤʫʩʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʤʥʦʛʦʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʚʝʩʪʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥ-

ʥʳʤ [1]. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. 1- ʘʙʩʦʣʶʪʥʳʡ ʢʦʥʪʨʦʣʴ, 

2 ï N60P60K60, 3 ï N120P120K120, 4 ï ʜʝʬʝʢʘʪ (ʅʉʈ0,95=0,08). 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʪʝʛʨʘʣʴʥʳʝ 

ʢʨʠʚʳʝ ʘʣʢʘʣʠʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ 

ɻʂ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚʳ ʧʦʜ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝʡ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʩʦʜʝʨʞʠʪ 

ʦʜʥʫ ʦʙʣʘʩʪʴ ʨʝʟʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʅ (ʠʥʪʝʨʚʘʣ 6-8), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʠʪʨʦʚʘʥʠʶ ʢʘʨʙʦʢʩʠʣʴʥʳʭ 

ʛʨʫʧʧ. ʉʣʘʙʦ ʚʳʨʘʞʝʥʥʳʡ ʩʢʘʯʦʢ ʠ ʙʦʣʴʰʘʷ ʰʠ-

ʨʠʥʘ ʝʛʦ ʦʙʣʘʩʪʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ 

ʥʘʙʦʨʘ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ, ʩʣʘʙʦ ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʧʦ ʚʝʣʠʯʠʥʝ ʨʂ. ʆʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʘ ʢʨʠʚʳʭ ʪʠʪʨʦʚʘʥʠʷ ɻʂ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʦʙʨʘʟʮʦʚ 
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ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘ-

ʥʠʝ ʧʦʥʠʞʝʥʠʝ ʨʅ ʚ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ ʪʠʪʨʦʚʘʥʠʷ 

ʜʣʷ ɻʂ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚ ʩ ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝ-

ʥʠʡ, ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʚʳʰʝ ʠʭ ʜʦʟʘ, ʘ ʪʘʢʞʝ ʫʚʝʣʠ-

ʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʠʪʨʘʥʪʘ ʥʘ ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʢʘʨ-

ʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ. ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʧʦʷʚʣʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ɻʂ ʙʦʣʝʝ ʜʠʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʢʘʨʙʦʢʩʠʣʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʦʙʱʝʡ ʦʙʤʝʥʥʦʡ ʝʤ-

ʢʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʚʣʠʷʥʠʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʥʘ ʩʦʩʪʘʚ ʠ ʩʦ-

ʜʝʨʞʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ɻʂ ʦʟʠʤʦʡ ʧʰʝ-

ʥʠʮʳ. 

 
ʈʠʩʫʥʦʢ 2 ï ʀʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʘʣʢʘʣʠ- (ʘ) ʠ ʘʮʠʜʠʤʝʪʨʠʯʝʩʢʦʛʦ (ʙ) 

ʪʠʪʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ɻʂ (ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʠ ʮʝʣʠʥʘ). 

1 ï ʘʙʩʦʣʶʪʥʳʡ ʢʦʥʪʨʦʣʴ, 2 ï N60P60K60, 3 ï N120P120K120,  

4 ï ʜʝʬʝʢʘʪ. 

 

ɻʨʘʬʠʢʠ ʪʠʪʨʦʚʘʥʠʷ ɻʂ ʧʦʜ ʪʦʧʠʥʘʤʙʫʨʦʤ 

ʩʭʦʜʥʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʣʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʂʨʠ-

ʚʳʝ ʘʣʢʘʣʠʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ɻʂ ʚʘʨʠʘʥʪʦʚ 

NPK60 ʠ ʩ ʚʥʝʩʝʥʠʝʤ ʜʝʬʝʢʘʪʘ ʩʭʦʜʥʳ ʠ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ ʜʚʫʤʷ ʚʳʨʘʞʝʥʥʳʤʠ ʩʢʘʯʢʘʤʠ ʧʨʠʤʝʨʥʦ 

ʚ ʦʜʠʥʘʢʦʚʳʭ ʜʠʘʧʘʟʦʥʘʭ ʨʅ. ʂʨʠʚʘʷ ʪʠʪʨʦʚʘʥʠʷ 

ɻʂ ʚʘʨʠʘʥʪʘ ʩ ʜʚʦʡʥʦʡ ʜʦʟʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ ʠʤʝʝʪ ʪʨʠ ʩʢʘʯʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪ ʤʝʩʪʦ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʠ, ʘʥʘʣʦʛʠʯʥʳʝ ʩʣʫʯʘʶ ʩ ɻʂ ʧʦʜ ʦʟʠ-

ʤʦʡ ʧʰʝʥʠʮʝʡ. 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʩʪʘʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ɻʂ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ɻʂ. 

ɺʘʨʠʘʥʪ 

ʂʘʨʙʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ ʌʝʥʦʣʴʥʳʝ ʛʠʜʨʦʢʩʠʣʳ 

ɽ ʨʂ ɽ ʨʂ 

ʆʟ. ʧʰ. ʊʧʙ. ʆʟ. ʧʰ. ʊʧʙ. ʆʟ. ʧʰ. ʊʧʙ. ʆʟ. ʧʰ. ʊʧʙ. 

N60P60ʂ60 3,69 1,50 

3,6 

6,4 

7,1 

5,2 

7,0 
2,93 0,50 9,8 10,1 

N120P120ʂ120 4,58 2,01 
2,5 

6,6 

5,0 

6,2 

7,8 

1,69 0,20 9,8 9,2 

ɼʝʬʝʢʘʪ 6,08 2,60 
2,9 

6,8 

5,0 

7,0 
2,60 0,49 10,0 9,1 

ɸʙʩʦʣʶʪʥʳʡ ʢʦʥʪʨʦʣʴ 2,71 2,65 5,5 5,8 3,55 1,40 9,6 9,5 

ɽ ï ʩʦʜʝʨʞʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ, ʤʤʦʣʴ/ʛ. 

 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʙʩʦʣʶʪʥʳʤ ʢʦʥʪʨʦʣʝʤ ʚ ɻʂ, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʦʙʨʘʟʮʦʚ ʚʘʨʠʘʥʪʦʚ ʩ ʤʠʥʝʨʘʣʴ-

ʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʧʦʜ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝʡ, ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ 

ʠ ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʬʝʥʦʣʴʥʳʭ ʛʠʜʨʦʢʩʠʣʦʚ. 

ʇʨʠ ʵʪʦʤ ʦʙʱʝʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʘʝʪʩʷ ʧʨʠʤʝʨʥʦ 

ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨ-

ʞʘʥʠʷ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʣʫʯʘʝ 

ʚʥʝʩʝʥʠʷ ʜʝʬʝʢʘʪʘ ʥʘ ʬʦʥʝ ʥʘʚʦʟʘ. ɺʥʝʩʝʥʠʝ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ 

ʧʦ ʩʠʣʝ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘ-

ʟʦʚʘʥʠʶ ʧʦʩʣʝʜʥʠʭ ʩ ʥʠʟʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʨʂ. ʇʨʠ 

ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʨʂ ʬʝʥʦʣʴʥʳʭ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ 

ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʮʘʭ ʠʤʝʶʪ ʦʯʝʥʴ ʙʣʠʟʢʠʝ ʟʥʘʯʝ-

ʥʠʷ. ʇʨʠʯʠʥʳ ʫʢʘʟʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʠʣʳ ʢʘʨ-

ʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʩʚʷʟʘʥʦ ʩ ʦʢʠʩʣʝʥʠʝʤ ʘʣʴʜʝʛʠʜ-

ʥʳʭ ʛʨʫʧʧ ʚ ʙʦʢʦʚʳʭ ʫʛʣʝʚʦʜʥʳʭ ʮʝʧʦʯʢʘʭ, ʘʨʦʤʘ-

ʪʠʯʝʩʢʠʭ ʜʠʦʢʩʠʙʝʥʟʦʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʜʦ 

ʭʠʥʦʠʜʥʳʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʥʠʪʨʘʪ-ʠʦʥʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʝʪ 

ʩʦʩʪʘʚ ɻʂ ʚ ʧʦʯʚʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʝʬʝʢʘʪʦʤ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʥʘʚʦʟʦʤ. ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨ-

ʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʩʚʷʟʘʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʨʘʟʣʘ-

ʛʘʶʱʝʤʩʷ ʥʘʚʦʟʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʧʝʨʝʛʥʦʡ-

ʥʳʭ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʝʤʢʦʩʪʴʶ 

ʧʦʛʣʦʱʝʥʠʷ [8].  
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʘʥʘʣʦʛʠʯʥʳ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʜʣʷ ɻʂ ʧʦʜ ʪʦʧʠʥʘʤʙʫʨʦʤ. 

ʆʜʥʘʢʦ, ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ɽ ʠ ʨʂ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ, ʯʝʤ ɻʂ ʦʙʨʘʟʮʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚ ʧʦʜ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʝʡ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʨʙʦʢʩʠʣʴʥʳʭ 

ʛʨʫʧʧ ɻʂ ʦʙʨʘʟʫʶʪ ʨʷʜʳ: ʜʣʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ïʘʙ-

ʩʦʣʶʪʥʳʡ ʢʦʥʪʨʦʣʴ< N60P60K60 < N120P120K120 

< ʜʝʬʝʢʘʪ; ʜʣʷ ʪʦʧʠʥʘʤʙʫʨʘ ïN60P60K60 < 

N120P120K120 < ʜʝʬʝʢʘʪ < ʘʙʩʦʣʶʪʥʳʡ ʢʦʥʪʨʦʣʴ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝ-

ʣʠʷ ʧʨʦʧʘʰʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʢʫʣʴʪʫʨʳ ʩʧʣʦʰʥʦʛʦ 

ʩʝʚʘ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ, 

ʯʨʝʟʤʝʨʥʘʷ ʝʝ ʘʵʨʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʧʨʦ-

ʮʝʩʩʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʫʤʫʩʘ, ʢ ʩʥʠʞʝʥʠʶ ʝʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʠ ʠʟʤʝʥʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʣʝʢʫʣʷʨ-

ʥʦʡ ʩʪʨʫʢʪʫʨʝ ɻʂ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʦʧʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥʳ 

ʋʌ-ʩʧʝʢʪʨʳ ʨʘʩʪʚʦʨʦʚ ɻʂ ʥʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʭ 

ʚʘʨʠʘʥʪʦʚ. ʅʘ ʵʣʝʢʪʨʦʥʥʦʤ ʩʧʝʢʪʨʝ ɻʂ (ʨʠʩ. 4 ʘ) 

ʥʝʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ, ʠ ʦʧʪʠʯʝʩʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʧʣʘʚʥʦ ʫʙʳʚʘʝʪ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʜʣʠʥʳ 

ʚʦʣʥʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʚʝʩʪʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ [7]. ʊʘʢʦʡ ʚʠʜ ʢʨʠʚʳʭ ʩʚʷʟʘʥ ʩʦ ʩʪʨʦʝʥʠʝʤ 

ʤʦʣʝʢʫʣ ɻʂ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʧʝʨʝʢʨʳʪʠʝ ʤʘʢʩʠʤʫ-

ʤʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʳʤ ʵʣʝʢʪʨʦʥʥʳʤ ʧʝ-

ʨʝʭʦʜʘʤ ʠ ʢ ʩʛʣʘʞʠʚʘʥʠʶ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʨʘʩʪʚʦʨʦʚ. ʉʧʝʢʪʨ ɻʂ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʠʤʝʝʪ ʧʝʨʝʛʠʙʳ ʧʨʠ 227 ʠ 257 ʥʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶ-

ʱʠʝ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʩʦʩʪʘʚʝ ʤʦʣʝʢʫʣ ɻʂ ʘʨʦʤʘʪʠ-

ʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ ɻʂ ʚʘʨʠʘʥʪʘ 

ʩ ʜʚʦʡʥʦʡ ʜʦʟʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʝ ʠʤʝʝʪ 

ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙ-

ʣʘʩʪʠ ʜʣʠʥ ʚʦʣʥ, ʦʜʥʘʢʦ ʥʘ ʢʨʠʚʦʡ ʠʤʝʝʪʩʷ ʨʷʜ ʧʝ-

ʨʝʛʠʙʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ çʩʢʨʳʪʳʭè 

ʤʘʢʩʠʤʫʤʦʚ. ʊʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʠʢʦʚ ʧʦʛʣʦʱʝʥʠʷ 

ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʠʟ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʧʝʨʚʦʡ ʠʣʠ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ. ʉʢʨʳʪʳʝ ʤʘʢʩʠʤʫʤʳ 

ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ɻʂ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ, ʦʧʨʝʜʝʣʝʥ-

ʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷʤ ʜʣʠʥ 

ʚʦʣʥ 227, 257, 275, 287, 307 ʠ 327 ʥʤ. ʇʦʩʪʝʧʝʥʥʦʝ 

ʚʦʟʨʘʩʪʘʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʜʣʠʥʳ ʚʦʣʥʳ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʋʌ-ʩʧʝʢʪʨʦʚ ʘʙʩʦ-

ʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʚʘʨʠʘʥʪʘ ʩ N120P120K120, 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʤʘʢʩʠʤʫʤʳ ʩʚʝʪʦʧʦʛʣʦʱʝʥʠʷ 

ʩʤʝʱʝʥʳ ʚ ʜʘʣʴʥʶʶ ʋʌ-ʦʙʣʘʩʪʴ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʭʨʦʤʦʬʦʨʦʚ ï ʚʝʱʝʩʪʚ ʩ ʦʜʥʦʡ 

ʢʨʘʪʥʦʡ ʩʚʷʟʴʶ ʘʣʠʬʘʪʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʦʩʪʳʭ ʵʬʠʨʦʚ ʠ ʘʤʠʥʦʚ. ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ ɻʂ 

ʚʘʨʠʘʥʪʘ ʩ ʜʝʬʝʢʘʪʦʤ ʩʦʜʝʨʞʠʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ-

ʥʳʡ ʤʘʢʩʠʤʫʤ ʧʨʠ 205 ʥʤ, ʘ ʪʘʢʞʝ ʩʢʨʳʪʳʝ ʧʨʠ 224 

ʠ 258 ʥʤ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʤʦʣʝʢʫʣʝ 

ʦʩʪʘʪʢʦʚ ʬʝʥʠʣʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ. ɺ ʙʦʣʝʝ ʜʣʠʥ-

ʥʦʚʦʣʥʦʚʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ ʠʤʝʶʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʭ ʧʝʨʝʛʠʙʦʚ ʧʨʠ 302, 323, 335 ʥʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʤʦʣʝ-

ʢʫʣ. 

ʉʨʘʚʥʝʥʠʝ ʚʝʣʠʯʠʥ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʜʣʷ 

ɻʂ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʢʘʟʳʚʘʝʪ ʠʭ ʙʦʣʴʰʠʝ ʚʝʣʠ-

ʯʠʥʳ ʜʣʷ ɻʂ ʚʘʨʠʘʥʪʘ ʩ ʚʥʝʩʝʥʠʝʤ ʤʝʣʠʦʨʘʥʪʘ ʩ 

ʥʘʚʦʟʦʤ ʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʝ ʜʣʷ ʘʙʩʦʣʶʪʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠ ʚʘʨʠʘʥʪʘ ʩ N120P120K120. ʕʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʪʝʤ, ʯʪʦ ʚʥʦʩʠʤʳʝ ʩ ʥʘʚʦʟʦʤ ʚʝʱʝ-

ʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʶ ʛʫʤʫʩʘ, ʦʙʣʘ-

ʜʘʶʱʝʛʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʚʝʪʦʧʦ-

ʛʣʦʱʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʦʪʭʦʜʘʭ 

ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝ-

ʥʠʷ ʠʤʝʶʪ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʚʝʪʦʧʦ-

ʛʣʦʱʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʢʘʨʙʦ-

ʮʠʢʣʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʊʘʢ, ʙʝʥʟʦʣ ʧʨʠ 

ɚ=230-270 ʥʤ ʠʤʝʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ 

Ů=250, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʠʨʠʤʠʜʠʥ ʧʨʠ ɚ=244 ʥʤ 

Ů=2500, ʘ ʧʫʨʠʥ ʧʨʠ ɚ=263 ʥʤ Ů=7600 [7]. 

 
ʈʠʩʫʥʦʢ 3 - ʀʥʪʝʛʨʘʣʴʥʳʝ (ʘ) ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ (ʙ) ʵʣʝʢʪʨʦʥʥʳʝ  

ʩʧʝʢʪʨʳ ʨʘʩʪʚʦʨʦʚ ʥʘʪʨʠʝʚʳʭ ʩʦʣʝʡ ɻʂ; 1 ï ʘʙʩʦʣʶʪʥʳʡ ʢʦʥʪʨʦʣʴ,  

2 ï N120P120K120, 3 ï ʜʝʬʝʢʘʪ (ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ). 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʋʌ-

ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʤʦʣʝʢʫʣʳ ɻʂ ʧʦʯʚ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʚʘ-

ʨʠʘʥʪʘ ʩ ʜʝʬʝʢʘʪʦʤ ʩʦʜʝʨʞʘʪ ʨʘʟʚʠʪʳʝ ʘʨʦʤʘʪʠʯʝ-

ʩʢʠʝ ʠ ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ. ɺ ʩʦʩʪʘʚʝ ʞʝ ʤʦ-

ʣʝʢʫʣ ɻʂ ʚʘʨʠʘʥʪʘ ʩ ʜʚʦʡʥʦʡ ʜʦʟʦʡ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ.  

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢ-

ʪʨʳ ɻʂ ʧʦʯʚ ʠʟ-ʧʦʜ ʪʦʧʠʥʘʤʙʫʨʘ. ʅʘ ʢʨʠʚʦʡ ɻʂ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʦʪʤʝʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʝ ʧʝʨʝʛʠʙʳ ʠ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʝ ʤʘʢʩʠʤʫʤʳ ʧʨʠ 

230 ʠ 260 ʥʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ (ʬʝʥʠʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ), ʘ ʪʘʢʞʝ 

ʧʨʠ 320 ʥʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʣʠʬʘʪʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʤʦʣʝʢʫʣ. ʅʘ ʢʨʠʚʦʡ ʚʘʨʠʘʥʪʘ ʩ ʫʜʦʙʨʝʥʠʷʤʠ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʪʨʠ ʤʘʢʩʠʤʫʤʘ ʧʨʠ 255, 280 ʠ 325 ʥʤ, ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʷʜʝʨʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʤʦʣʝʢʫʣ. ʕʣʝʢʪʨʦʥʥʳʡ ʩʧʝʢʪʨ ʤʦʣʝʢʫʣ ɻʂ ʚʘʨʠ-

ʘʥʪʘ ʩ ʜʝʬʝʢʘʪʦʤ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʷʚʥʳʭ ʠ ʩʢʨʳ-

ʪʳʭ ʤʘʢʩʠʤʫʤʦʚ ʧʨʠ 235, 250, 270, 280, 295, 315, 

325 ʥʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʤʦʣʝʢʫʣʳ ɻʂ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʚʘʨʠʘʥʪʘ ʩ 

ʜʝʬʝʢʘʪʦʤ ʠʤʝʶʪ ʙʦʣʝʝ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ, ʯʝʤ ɻʂ 

ʚʘʨʠʘʥʪʘ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. ʆʙʨʘʱʘʝʪ 

ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ 

ʢʨʠʚʳʭ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ɻʂ ʪʦʧʠʥʘʤʙʫʨʘ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ɻʂ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʤʝʥʴʰʝʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ɻʂ ʪʦʧʠʥʘʤʙʫʨʘ, ʠ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʯʝʪʢʠʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʝʨʝ-

ʭʦʜʘʤʠ. 

 
ʈʠʩʫʥʦʢ 4 - ʀʥʪʝʛʨʘʣʴʥʳʝ (ʘ) ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ (ʙ) ʵʣʝʢʪʨʦʥʥʳʝ  

ʩʧʝʢʪʨʳ ʨʘʩʪʚʦʨʦʚ ʥʘʪʨʠʝʚʳʭ ʩʦʣʝʡ ɻʂ; 1 ï ʘʙʩʦʣʶʪʥʳʡ ʢʦʥʪʨʦʣʴ,  

2 ï N120P120K120, 3 ï ʜʝʬʝʢʘʪ (ʪʦʧʠʥʘʤʙʫʨ). 

 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʮʚʝʪʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʜʚʦʡ-

ʥʦʡ ʜʦʟʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʪʦʧʠʥʘʤʙʫ-

ʨʦʤ, ʘ ʤʠʥʠʤʘʣʴʥʦʝ ï ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʤʝʣʠʦʨʘʥʪʦʤ 

ʧʦʜ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝʡ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʚʥʝʩʝʥʠʝ ʜʝʬʝʢʘʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʚ 

ʧʦʯʚʝ ʟʨʝʣʳʭ ɻʂ ʩ ʨʘʟʚʠʪʦʡ ʷʜʝʨʥʦʡ ʯʘʩʪʴʶ ʤʦʣʝ-

ʢʫʣ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʦ-

ʜʠʪ ʢ ʘʣʠʬʘʪʠʟʘʮʠʠ ɻʂ. ɼʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʦʪʤʝ-

ʯʘʝʪʩʷ ʜʣʷ ʜʚʫʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʵʪʦʤ 

ʟʥʘʯʝʥʠʷ Q ʜʣʷ ʦʙʨʘʟʮʦʚ ʠʟ-ʧʦʜ ʪʦʧʠʥʘʤʙʫʨʘ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝʡ. ɺʣʠʷ-

ʥʠʝ ʤʥʦʛʦʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʪʦʧʠʥʘʤ-

ʙʫʨʦʤ ʥʘ ʩʪʨʫʢʪʫʨʫ ɻʂ ʩʨʘʚʥʠʤʦ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʚʳʩʦʢʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʝʡ. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʠʚʝʜʝʥʳ ʀʂ-ʩʧʝʢʪʨʳ ɻʂ ʧʦʯʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʠʟ-ʧʦʜ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 

ɺʦ ʚʩʝʭ ʩʧʝʢʪʨʘʭ ɻʂ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʦʙʣʘʩʪʠ 

ʯʘʩʪʦʪ 2500-3700, 1400-1700 ʠ 1000-1200 ʩʤ-1. ʇʝʨ-

ʚʘʷ ʠʟ ʥʠʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʘʣʝʥʪʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ 

ʆʅ-ʛʨʫʧʧ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʩʚʷʟʘʥʥʳʭ ʚʦʜʦʨʦʜ-

ʥʳʤʠ ʩʚʷʟʷʤʠ. ʇʦʣʦʩʳ 3685-3737 ʩʤ-1 ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪ ʨʘʟʥʳʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʣʝʙʘʥʠʷ ʆʅ-

ʛʨʫʧʧ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʫʧʦʨʷʜʦʯʥʦʡ ʩʪʨʫʢ-

ʪʫʨʝ ʚʦʜʳ [9]. ʇʠʢʠ ʚ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ 3585-3605 ʩʤ-

1, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʠʜʨʦʢ-

ʩʠʣʴʥʳʭ ʛʨʫʧʧ ʚ ʚʦʜʝ ʩ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤʷ ʚʦʜʦʨʦʜ-

ʥʳʤʠ ʩʚʷʟʷʤʠ, 3498-3520 ʩʤ-1, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʦ-

ʣʝʙʘʥʠʷʤʠ ʚʦʜʘ-ʚʦʜʘ, ʚʦʜʘ-ʘʤʠʥʦʛʨʫʧʧʘ, ʘ ʪʘʢʞʝ 

ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʆʅ-

ʛʨʫʧʧ ʚ ʚʦʜʝ ʩ ʥʝʥʘʨʫʰʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 3407-3397 

ʩʤ-1 ʥʘʙʣʶʜʘʶʪʩʷ ʚʦ ʚʩʝʭ ʩʧʝʢʪʨʘʭ ɻʂ. ʇʦʣʦʩʳ ʧʦ-

ʛʣʦʱʝʥʠʷ 3240-3266, 3320-3345 ʩʤ-1, ʢʦʪʦʨʳʝ ʦʧʨʝ-

ʜʝʣʷʶʪ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʅ2ʆéʅʆ-ʉ6ʅ4-R, 

ʠʤʝʶʪʩʷ ʚ ʩʧʝʢʪʨʘʭ ʚʩʝʭ ʦʙʨʘʟʮʦʚ, ʥʦ ʙʦʣʝʝ ʠʥʪʝʥ-

ʩʠʚʥʦ ʦʥʠ ʚʳʨʘʞʝʥʳ ʚ ʤʦʣʝʢʫʣʘʭ ɻʂ ʚʘʨʠʘʥʪʘ ʩ ʜʝ-

ʬʝʢʘʪʦʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʬʝʥʦʣʴʥʳʭ ʛʠʜʨʦʢʩʠ-ʛʨʫʧʧ. 

ʊʘʢʞʝ ʚʦ ʚʩʝʭ ʩʧʝʢʪʨʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʣʦʩʳ 3210-

3190 ʩʤ-1, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʣʝʥʪʥʳʤ ʢʦʣʝʙʘʥʠʷʤ 

NH. ʀʂ-ʩʧʝʢʪʨʳ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ɻʂ ʠʤʝʶʪ 

ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 3096-3148 ʩʤ-1, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʆʅ2é-ʆʆʉ-

R ʠʣʠ ʅ2ʆéʅʆʆʉ-R. ʈʘʩʯʝʪ ʧʦ ʤʝʪʦʜʫ ʙʘʟʦʚʦʡ 

ʣʠʥʠʠ ʧʦʢʘʟʘʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʵʪʠʭ ʧʦʣʦʩ ʜʣʷ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʷ 

(1,1:1,2:1,3 ʜʣʷ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʚʘʨʠʘʥʪʦʚ ʩ 

N120P120K120 ʠ ʜʝʬʝʢʘʪʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʕʪʦ, ʢʘ-

ʟʘʣʦʩʴ ʙʳ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʫʢʘʟʘʥʠʝʤ ʥʘ ʧʦʥʠʞʝʥ-

ʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʚ ɻʂ ʘʙʩʦ-

ʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʆʜʥʘʢʦ, ʜʘʥʥʳʝ 
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ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ (ʪʘʙʣ. 1) ʛʦʚʦ-

ʨʷʪ ʦʙ ʦʙʨʘʪʥʦʤ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟ-

ʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʤʦʣʝʢʫʣʘʭ ɻʂ 

ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʪʨʫʢʪʫʨ, ʛʜʝ ʤʦʣʝʢʫʣʘ ʚʦʜʳ ʩʚʷʟʘʥʘ ʩ ʜʚʫʤʷ ʢʘʨ-

ʙʦʢʩʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʢʦʣʝʙʘʥʠʡ ʦʙʨʘʟʦʚʘʥʥʳʭ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ. 

ʍʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦʣʦʩ 3041-3057 ʠ 

2920 ʩʤ-1, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʪʨʦʝʥʠʠ 

ʤʦʣʝʢʫʣ ɻʂ ʢʘʢ ʘʨʦʤʘʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʘʣʠʬʘʪʠʯʝ-

ʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ. ʆʜʥʘʢʦ, ɻʂ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠ-

ʘʥʪʘ ʠʤʝʶʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʧʠʢ 2920 ʩʤ-1, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʙʦʣʝʝ ʨʘʟʚʠʪʦʡ ʘʣʠʬʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢ-

ʪʫʨʝ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʤʝʣʠʦʨʘʥʪʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʙʦʢʦʚʳʭ ʮʝʧʦʯʝʢ ʤʦʣʝʢʫʣ 

ɻʂ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘʝʪ ʢʦʥʜʝʥʩʠʨʦʚʘʥ-

ʥʦʩʪʴ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨ. ʇʦʣʦʩʳ ʙʣʠʟʢʦʡ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʚ ʩʧʝʢʪʨʘʭ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ɻʂ ʚʳʷʚʣʝʥʳ ʚ 

ʦʙʣʘʩʪʠ 2740-2780 ʩʤ-1 (ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ R-

ʉʆʆʅéʆʅ2). ʊʘʢʞʝ ʚʦ ʚʩʝʭ ʩʧʝʢʪʨʘʭ ʩʦʜʝʨʞʘʪʩʷ 

ʧʦʣʦʩʳ ʧʨʠ 2568-2585 ʩʤ-1, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʦʣʝ-

ʙʘʥʠʷ ʩʚʷʟʝʡ ʉʆʆ-éʅ2ʆ ʠ ʉʆʆ-éNʅ=. 
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ʈʠʩʫʥʦʢ 5 - ʀʂ-ʩʧʝʢʪʨʳ ɻʂ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ. 

1 ï ʘʙʩʦʣʶʪʥʳʡ ʢʦʥʪʨʦʣʴ; 2- N120P120K120; 3 ï ʜʝʬʝʢʘʪ  

(ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ). 

 

ɺʩʝ ʦʙʨʘʟʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʧʦʣʦʩ 

ʧʨʠ 1678-1715 ʩʤ-1, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʘʣʝʥʪʥʳʤ 

ʢʦʣʝʙʘʥʠʷʤ ʉ=ʆ ʚ ʢʝʪʦʥʥʳʭ ʠ ʥʝʜʠʩʩʦʮʠʠʨʦʚʘʥ-

ʥʳʭ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧʘʭ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʝʡ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʤʝ-

ʪʦʜʫ ʙʘʟʦʚʦʡ ʣʠʥʠʠ, ʧʦʢʘʟʳʚʘʝʪ ʠʭ ʫʚʝʣʠʯʝʥʠʝ ʚ 

ʨʷʜʫ ʘʙʩʦʣʶʪʥʳʡ ʢʦʥʪʨʦʣʴ< N120P120K120 <ʚʘʨʠ-

ʘʥʪ ʩ ʜʝʬʝʢʘʪʦʤ (1,27:1,59:1,70). ʇʦʣʦʩʳ 1595-1617 

ʩʤ-1 (1,40:1,58:1,67) ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʢʦʣʝʙʘ-

ʥʠʷʤ ʜʠʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ, 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʘʟʦʪʩʦʜʝʨʞʘ-

ʱʠʭ ʛʨʫʧʧʠʨʦʚʦʢ (ʘʤʠʜ 1). ʍʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ 

ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʧʦʣʦʩ 1500-1540 ʩʤ-1, ʢʦʪʦʨʳʝ ʩʣʫ-

ʞʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʘʨʦʤʘʪʠʯ-

ʥʦʩʪʠ ɻʂ. ɺʩʝ ʦʙʨʘʟʮʳ ɻʂ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠ-

ʩʫʪʩʪʚʠʝʤ ʚ ʠʭ ʀʂ-ʩʧʝʢʪʨʘʭ ʧʦʣʦʩ 1377-1405 ʩʤ-1 

(ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʜʠʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ, ʢʦʣʝʙʘʥʠʷ ʆʅ-ʛʨʫʧʧ ʠ ʉ-

ʉʅ3). ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʤʝʝʪ 

ʤʝʩʪʦ ʫ ɻʂ ʧʦʯʚ ʚʘʨʠʘʥʪʘ ʩ ʜʝʬʝʢʘʪʦʤ. ʇʠʢʠ ʚ ʦʙ-

ʣʘʩʪʠ 1220-1240 ʩʤ-1, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ 

ʩʚʷʟʝʡ ʉ-N ʘʤʠʥʥʳʭ ʠ ʘʤʠʜʥʳʭ ʛʨʫʧʧ, ʘ ʪʘʢʞʝ ʥʘ 

ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉ-ʆ ʠ ʆ-ʅ ʩʚʷʟʝʡ [9], ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʀʂ-ʩʧʝʢʪʨʘʭ. 

ʊʨʝʪʴʷ ʰʠʨʦʢʘʷ ʧʦʣʦʩʘ ʦʪʥʦʩʠʪʩʷ ʢ ʚʘʣʝʥʪʥʳʤ 

ʢʦʣʝʙʘʥʠʷ ʆ-ʅ ʩʚʷʟʝʡ ʚ ʩʧʠʨʪʦʚʳʭ ʛʠʜʨʦʢʩʠʣʘʭ, ʉ-

ʆ ʚ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧʘʭ, ʘ ʪʘʢʞʝ ʢ ʢʦʣʝʙʘʥʠʷʤ 

ʧʠʨʘʥʦʟʥʳʭ ʮʠʢʣʦʚ ʚ ʧʦʣʠʩʘʭʘʨʠʜʥʳʭ ʮʝʧʦʯʢʘʭ. 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʦʚʳʰʝʥʥʘʷ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʧʠʢʘ 1002 ʩʤ-1 ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʟʮʘʤʠ (ʚ 1,15-1,84 ʨʘʟʘ). 

ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠʚʠʪʳʝ 

ʯʘʩʪʠ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʫʛʣʝʚʦʜ-

ʥʳʭ ʬʨʘʛʤʝʥʪʦʚ. ʇʦʣʦʩʳ 881-918 ʩʤ-1 ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪ ʧʫʣʴʩʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʠʨʘʥʦʟʥʳʭ ʮʠʢ-

ʣʦʚ, ʘ ʧʠʢʠ 517-522 ʩʤ-1 ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʣʠʙʨʘʮʠʦʥʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʧʦʣʠʩʘʭʘʨʠʜʥʳʭ ʬʨʘʛ-

ʤʝʥʪʦʚ ʤʦʣʝʢʫʣ. 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʦʢʘʟʘʥʳ ʀʂ-ʩʧʝʢʪʨʳ ɻʂ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʠʟ-ʧʦʜ ʪʦʧʠʥʘʤʙʫʨʘ. ɺ ʦʙʣʘʩʪʠ 

3800-2800 ʩʤ-1 ʠʤʝʶʪʩʷ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʢʦʣʝʙʘʥʠʷʤ ʛʨʫʧʧ Nʅ ʠ ʆʅ- (3713-

3693 ʠ 3635-3625 ʩʤ-1), ʘ ʪʘʢʞʝ ʧʦʣʦʩʳ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʝ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʨʫʧʧʳ ʉʅ (3387-

3368 ʩʤ-1) ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʇʦʣʦʩʳ 

2930-2943 ʩʤ-1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʤʝ-

ʪʠʣʝʥʦʚʳʭ ʛʨʫʧʧ. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʘʷ ʧʦ-

ʣʦʩʘ ʫ ɻʂ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ.  
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ɺ ʦʙʣʘʩʪʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʦʜʥʘ ʧʦ-

ʣʦʩʘ 2357-2367 ʩʤ-1, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʝʙʘ-

ʥʠʷʤ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ.  

ʆʙʣʘʩʪʴ ʜʚʦʡʥʦʡ ʩʚʷʟʠ (1950-1400 ʩʤ-1) ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʪʨʝʭ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʤʘʢ-

ʩʠʤʫʤʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʉ=ʆ ʛʨʫʧʧʘʤʠ 

ʢʘʨʙʦʢʩʠʣʦʚ, ʘʣʴʜʝʛʠʜʦʚ, ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ ʠ ʢʝʪʦ-

ʥʦʚ. 
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ʈʠʩʫʥʦʢ 6 ï ʀʂ-ʩʧʝʢʪʨʳ ɻʂ ʧʦʯʚ ʧʦʜ ʪʦʧʠʥʘʤʙʫʨʦʤ. 

1 ï ʢʦʥʪʨʦʣʴ; 2- N120P120K120; 3 ï ʜʝʬʝʢʘʪ. 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʪʠʭ ʧʠʢʦʚ ʦʪ-

ʤʝʯʘʝʪʩʷ ʥʘ ʢʦʥʪʨʦʣʝ ʠ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʤʝʣʠ-

ʦʨʘʥʪʘ. ʕʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʩʠʣʝʥʠʝ ʜʝʢʘʨ-

ʙʦʢʩʠʣʠʨʦʚʘʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʜʦʙʨʝʥʠʡ. ʇʠʢ 

1634-1653 ʩʤ-1 ʷʚʣʷʝʪʩʷ ʩʫʤʤʘʨʥʦʡ ʧʦʣʦʩʦʡ ʧʦʛʣʦ-

ʱʝʥʠʷ ʉ=ʉ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʮ ʠ ʢʘʨʙʦʢʩʠʣʘʪ-

ʠʦʥʘ. ɺ ʦʙʣʘʩʪʠ 1397-1413 ʩʤ-1 ʧʨʦʷʚʣʷʶʪʩʷ ʢʦʣʝ-

ʙʘʥʠʷ R1R2 ʉ=ʉʅ2, ʘ ʪʘʢʞʝ ʘʩʠʤʤʝʪʨʠʯʝʩʢʠʝ ʜʝ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʨʫʧʧʳ ʉʅ3. ʀʥʪʝʥʩʠʚ-

ʥʳʡ ʤʘʢʩʠʤʫʤ ʚ ʦʙʣʘʩʪʠ 1038-1053 ʩʤ-1 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʝʙʘʥʠʷʤ ʧʠʨʘʥʦʟʥʳʭ ʢʦʣʝʮ ʠ ʧʦ-

ʣʠʩʘʭʘʨʠʜʥʳʭ ʮʝʧʝʡ ʚ ʙʦʢʦʚʳʭ ʮʝʧʷʭ ʤʦʣʝʢʫʣ ɻʂ. 

ʆʥ ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʥʘ ʤʝʣʠʦʨʠʨʫʝʤʦʤ ʚʘʨʠʘʥʪʝ. ɺ 

ʦʙʣʘʩʪʠ 909-925 ʩʤ-1 ʧʨʦʷʚʣʷʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʜʚʫʭ 

ʤʝʪʠʣʴʥʳʭ ʛʨʫʧʧ ʫ ʦʙʱʝʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʚ ʧʘ-

ʨʘʬʠʥʘʭ, ʘ ʪʘʢʞʝ ʚʥʝʧʣʦʩʢʦʩʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉ-ʆʅ 

ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ. 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʢʘʣʴʮʠʝʚʦʛʦ ʤʝʣʠʦʨʘʥʪʘ ʠʟʤʝʥʷʝʪ ʩʦ-

ʜʝʨʞʘʥʠʝ ʠ ʩʠʣʫ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ɻʂ ʯʝʨʥʦ-

ʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʝʣʠʥʦʡ. ʀʟ-

ʤʝʥʝʥʠʝ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ɻʂ, ʧʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʦʤ ʦʢʠʩʣʝʥʠʷ 

ʙʦʢʦʚʳʭ ʫʛʣʝʚʦʜʥʳʭ ʮʝʧʝʡ ɻʂ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ 

ʛʨʫʧʧʠʨʦʚʦʢ. ʂʨʦʤʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʥʘ 

ʤʦʣʝʢʫʣʳ ɻʂ ʚʣʠʷʝʪ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ 

ʨʘʟʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʀʥʪʝʥʩʠʚʥʳʝ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʧʦʜ ʪʦʧʠʥʘʤʙʫʨʦʤ ʧʨʠʚʦʜʷʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠ-

ʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ, ʚʠʜʠʤʦ, 

ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʠʩʣʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʘʢʮʠʠ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʋʌ- ʠ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʧʦʢʘʟʳ-

ʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ɻʂ ʠ ʧʦʜ-

ʪʚʝʨʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪ-

ʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʣʝʢʫʣʳ 

ɻʂ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʚʘʨʠʘʥʪʘ ʩ ʜʝʬʝʢʘʪʦʤ 

ʠʤʝʶʪ ʙʦʣʝʝ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ, ʯʝʤ ɻʂ ʚʘʨʠʘʥʪʘ ʩ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ.  
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ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

ʋɼʂ 620.179.14 

ʅʆʇɼʇʈɹʉɹʅɾʋʉʇɻʔʂ ʅɹɼʆʁʋʆʔʂ ʃʇʆʋʉʇʄʕ ʈʄʇʊʃʇɼʇ ʆɹʈʉʘɿɾʆʆʇ-
ɽɾʍʇʉʅʁʉʇɻɹʆʆʇɼʇ ʊʇʊʋʇʘʆʁʘ ʅɾʋɹʄʄɹ ʊʋɹʄʕʆʇʂ ʋʉʌɺʔ  

ɿʘʛʠʜʫʣʠʥ ʈ.ɺ.1, ɿʘʛʠʜʫʣʠʥ ʊ.ʈ.1, ɸʡʤʫʭʘʤʙʝʪʦʚ ʊ.ʄ.2 

1 - ʆʆʆ çʅʊʎ çʉʧʝʢʪʨè (ʛ. ʋʬʘ), 2 ï ʌɹɻʆʋ ɺʆ ʋɻʅʊʋ (ʛ.ʋʬʘ) 

 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʘʛʥʠʪʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʣʦʩʢʦʛʦ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ (ʅɼʉ) ʤʝʪʘʣʣʘ ʦʙʨʘʟʮʦʚ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʧʦ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ 

ʠ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʝ ʤʝʪʘʣʣʘ. ʇʦʢʘʟʘʥʦ ʠʭ ʩʦʛʣʘ-

ʩʠʝ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ, ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʱʠʤʠ ʟʘʚʠʩʠʤʦʩʪʠ ʵʪʠʭ ʤʘʛʥʠʪʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʤʝʪʘʣʣʘ ʚ ʧʣʦʩʢʦʤ ʅɼʉ. 

ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʤʘʛʥʠʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨ-

ʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʅɼʉ) ʤʝʪʘʣʣʘ ʩʪʘʣʴʥʳʭ 

ʠʟʜʝʣʠʡ ʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʤʘʛʥʠʪʥʦʛʦ ʢʦʥʪʨʦʣʷ: ʤʘʛʥʠʪ-

ʥʳʝ ʩʪʨʫʢʪʫʨʦʩʢʦʧʳ (ʢʦʵʨʮʠʪʠʤʝʪʨʳ) ʪʠʧʘ ʂʈʄ-ʎ 

ʠ ʠʥʜʠʢʘʪʦʨʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ 

ʪʠʧʘ ʀʅ-01ʤ ʠ ʀʅ-02 ʩʢʘʥʠʨʫʶʱʝʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ 

ʠʟʤʝʨʷʶʪ ʤʘʛʥʠʪʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʨʨʝʣʠʨʫʶʱʠʝ ʩ 

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʤʝʪʘʣʣʘ [1-5]. ʄʘʛ-

ʥʠʪʥʳʝ ʩʪʨʫʢʪʫʨʦʩʢʦʧʳ ʠʟʤʝʨʷʶʪ ʚʝʣʠʯʠʥʫ ʢʦʵʨ-

ʮʠʪʠʚʥʦʡ ʩʠʣʳ ʣʦʢʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʤʝʪʘʣʣʘ, ʠʥʜʠ-

ʢʘʪʦʨʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ ï 

ʥʦʨʤʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ 

ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʣʦ-

ʢʘʣʴʥʦ ʥʘʤʘʛʥʠʯʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʤʝʪʘʣʣʘ.  

ɺ ʩʣʫʯʘʝ ʦʜʥʦʦʩʥʦʛʦ ʅɼʉ ʤʝʪʘʣʣʘ ʧʦʢʘʟʘʥʠʷ 

ʤʘʛʥʠʪʥʦʛʦ ʩʪʨʫʢʪʫʨʦʩʢʦʧʘ ʠ ʠʥʜʠʢʘʪʦʨʦʚ ʤʝʭʘʥʠ-

ʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʚʝʣʠʯʠʥʝ 

ʦʜʥʦʦʩʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ, 

ʢʦʪʦʨʘʷ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʜʠʘʛʨʘʤʤʘʤ, ʧʦʣʫʯʘʝʤʳʤ 

ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟ-

ʮʦʚ ʥʘ ʨʘʩʪʷʞʝʥʠʝ.  

ɺ ʩʣʫʯʘʝ ʧʣʦʩʢʦʛʦ ʠ ʦʙʲʝʤʥʦʛʦ ʅɼʉ ʤʝʪʘʣʣʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʘʛʥʠʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʤʝʭʘʥʠʯʝ-

ʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʤʝʪʘʣʣʘ ʠʤʝʝʪ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʭʘ-

ʨʘʢʪʝʨ, ʧʨʠ ʵʪʦʤ ʦʥ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʠʟʤʝʨʝʥʠʷ 

ʤʘʛʥʠʪʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʝʪʘʣʣʘ.  

ʅʘʧʨʠʤʝʨ, ʢʦʵʨʮʠʪʠʚʥʘʷ ʩʠʣʘ ʠ ʘʥʠʟʦʪʨʦʧʠʷ 

ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʩʪʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ 

ʧʣʦʩʢʦʤ ʅɼʉ ʤʝʪʘʣʣʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʚʝʣʠʯʠʥʝ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ [3]. 

ʇʨʠ ʵʪʦʤ ʜʣʷ ʦʮʝʥʢʠ ʛʣʘʚʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷ-

ʞʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʧʣʦʩʢʦʩʪʠ ʤʝʪʘʣʣʘ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʟʤʝʨʝʥʠʝ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʚ ʥʘʧʨʘʚʣʝ-

ʥʠʷʭ ʜʝʡʩʪʚʠʷ ʛʣʘʚʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, 

ʧʦ ʢʦʪʦʨʳʤ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʣʠ-

ʯʠʥʳ ʛʣʘʚʥʳʭ ʠ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʣʦʩʢʦʩʪʠ ʤʝʪʘʣʣʘ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛ-

ʥʠʯʝʥʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʠʟʤʝʨʝʥʥʘʷ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʩʪʘʣʴʥʦʛʦ ʠʟʜʝʣʠʷ ʚ ʧʣʦʩʢʦʤ ʅɼʉ, ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝ-

ʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ 

ʧʣʦʩʢʦʝ ʅɼʉ ʤʝʪʘʣʣʘ ʩʪʘʣʴʥʦʛʦ ʠʟʜʝʣʠʷ ʷʚʣʷʝʪʩʷ 

ʥʝʩʠʤʤʝʪʨʠʯʥʳʤ (ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ 

ʧʣʦʩʢʦʩʪʠ ʤʝʪʘʣʣʘ ůʭ Í ůʫ) ʚʝʣʠʯʠʥʘ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ ʵʢʚʠ-

ʚʘʣʝʥʪʥʦʤʫ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʤʝʪʘʣʣʘ, 

ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʦʨʠʠ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʩʨʘʚ-

ʥʝʥʠʷ ʩ ʜʦʧʫʩʢʘʝʤʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʥʘʧʨʷʞʝʥʠ-

ʷʤʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ [4]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʧʦʣ̫ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʤʝʪʘʣʣʘ ʜʝʬʦʨ-

ʤʠʨʦʚʘʥʥʦʛʦ ʩʪʘʣʴʥʦʛʦ ʠʟʜʝʣʠʷ ʦʪ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʣʦʩʢʦʤ ʅɼʉ ʤʝ-

ʪʘʣʣʘ ʦʧʠʩʳʚʘʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʚʳʨʘʞʝʥʠʝʤ [4, 

5]:  
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- çʵʬʬʝʢʪʠʚʥʦʝè ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʤʝʪʘʣʣʘ, Hr0 - ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ 

ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʤʝʪʘʣʣʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʝʭʘʥʠ-

ʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ (ůʭ0 = ůʫ0 =0), ɚs ï ʤʘʛʥʠʪʦ-

ʩʪʨʠʢʮʠʷ ʥʘʩʳʱʝʥʠʷ, Ms ï ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ ʥʘʩʳ-

ʱʝʥʠʷ ʤʝʪʘʣʣʘ, ɛ0 ï ʤʘʛʥʠʪʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, N ï 

ʨʘʟʤʘʛʥʠʯʠʚʘʶʱʠʡ ʬʘʢʪʦʨ ʦʩʪʘʪʦʯʥʦ ʥʘʤʘʛʥʠʯʝʥ-

ʥʦʛʦ ʫʯʘʩʪʢʘ ʤʝʪʘʣʣʘ, ɖ ï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ 

ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʤʝʪʘʣʣʘ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʩʪʘʣʴ-

ʥʦʛʦ ʠʟʜʝʣʠʷ ʦʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʣʦʩʢʦʤ ʅɼʉ ʤʝʪʘʣʣʘ ʦʧʠʩʳʚʘʝʪʩʷ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʚʳʨʘʞʝʥʠʝʤ:  
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ʛʜʝ Hʩ0 - ʢʦʵʨʮʠʪʠʚʥʘʷ ʩʠʣʘ ʤʝʪʘʣʣʘ ʧʨʠ ʦʪʩʫʪ-

ʩʪʚʠʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, TFz - ʪʦʧʦʛʨʘʬʠ-

ʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʦʪ ʢʦʦʨʜʠʥʘʪ ʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ 

ʦʩʪʘʪʦʯʥʦ ʥʘʤʘʛʥʠʯʝʥʥʦʡ ʦʙʣʘʩʪʠ ʤʝʪʘʣʣʘ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʦʜʥʦʦʩʥʦʛʦ 

ʅɼʉ ʤʝʪʘʣʣʘ (ůʭ Í 0, ůʫ=0), ʚ ʬʦʨʤʫʣʘʭ (1)-(2) ʵʬ-

ʬʝʢʪʠʚʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʣʝʜʫʝʪ ʟʘʤʝ-

ʥʠʪʴ ʦʜʥʦʦʩʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʤʝ-

ʪʘʣʣʘ, ʧʨʠ ʵʪʦʤ ʤʥʦʞʠʪʝʣʴ ʧʝʨʝʜ ʵʪʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʬʦʨʤʫʣʘʭ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʩʧʨʘʚʝʜʣʠ-

ʚʦʩʪʠ ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣ (1)-(2) ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʙʨʘʟʮʘʭ ʩʪʘʣʴʥʳʭ 

ʪʨʫʙ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʩʪʘʣʝʡ ʤʘʨʦʢ 09ɻ2ʉ, 

10ɻ2ʉ.  

ʇʨʠ ʥʘʛʨʫʞʝʥʠʠ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʚʥʫʪʨʝʥʥʠʤ 

ʜʘʚʣʝʥʠʝʤ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʛʣʘʩʦʚʘʥʥʦʤ ʥʝʩʠʤʤʝʪʨʠʯʥʦʤ ʧʣʦʩ-

ʢʦʤ ʅɼʉ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʧʣʦʩʢʦʩʪʠ ʤʝʪʘʣʣʘ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʜʝʡʩʪʚʫʶʪ ʦʢʨʫʞʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ ʤʝʭʘ-

ʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ. ɺʝʣʠʯʠʥʳ ʵʪʠʭ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ 

ʧʦ ʬʦʨʤʫʣʘʤ, ʩʧʨʘʚʝʜʣʠʚʳʤ ʜʣʷ ʤʝʪʘʣʣʘ ʪʦʥʢʦ-

ʩʪʝʥʥʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ (ʧʨʠ ʫʩʣʦʚʠʠ t/d 

< 1/20) [6]: 

t 2

d 
P

x
ů = , 

t 4

d 
P

ʫ
ů = , (3ʙ) 

ʛʜʝ ůʭ , ůʫ - ʦʢʨʫʞʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ ʤʝʭʘʥʠʯʝ-

ʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ, ʈ - ʜʘʚʣʝʥʠʝ ʩʨʝʜʳ 

ʚʥʫʪʨʠ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ, d ï ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ, t ï 

ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʦʩʢʦʛʦ ʅɼʉ ʤʝʪʘʣʣʘ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʦʙʨʘʟʝʮ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ, ʠʟʛʦʪʦʚʣʝʥ-

ʥʳʡ ʠʟ ʩʪʘʣʠ 09ɻ2ʉ (ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ůʪ = 310-325 

ʄʇʘ, ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ůʚ = 450-470 ʄʇʘ), ʢʦʪʦ-

ʨʳʡ ʠʤʝʣ ʩʣʝʜʫʶʱʠʝ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ: ʜʣʠʥʘ 

ʨʘʚʥʘ 340 ʤʤ, ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ d=89 ʤʤ, ʪʦʣʱʠʥʘ 

ʩʪʝʥʢʠ t=3 ʤʤ (ʠʟʤʝʨʝʥʦ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʪʦʣʱʠʥʦ-

ʤʝʨʦʤ ʋʊ-93ʇ) (ʨʠʩ.1).

 
ʈʠʩ.1. ʉʭʝʤʘ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʜʣʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʥʘʛʨʫʞʝʥʠʷ 

 

 
ʈʠʩ.2. ʃʘʙʦʨʘʪʦʨʥʳʡ ʩʪʝʥʜ ʜʣʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ 

1-ʦʙʨʘʟʝʮ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ, 2- ʢʨʘʥ ʰʘʨʦʚʦʡ, 3- ʤʘʥʦʤʝʪʨ, 4- ʨʫʯʥʦʡ ʥʘʩʦʩ. 

1 

2 3 

4 
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ʅʘʛʨʫʞʝʥʠʝ ʦʙʨʘʟʮʦʚ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʧʨʦʠʟ-

ʚʦʜʠʣʦʩʴ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʪʝʥʜʝ ʜʣʷ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʭ ʠʩʧʳʪʘʥʠʡ (ʨʠʩ.2).  

ʇʨʠ ʧʦʤʦʱʠ ʨʫʯʥʦʛʦ ʥʘʩʦʩʘ 4 ʤʘʰʠʥʥʦʝ 

ʤʘʩʣʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦʩʪʫʧʘʝʪ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʧʦ-

ʣʦʩʪʴ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ 1, ʩʦʟʜʘʚʘʷ ʚ ʥʝʤ 

ʚʥʫʪʨʝʥʥʝ ʜʘʚʣʝʥʠʝ ʈ. ɺʝʣʠʯʠʥʘ ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ 

ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʢʦʥʪʨʦʣʠʨʦʚʘʣʘʩʴ ʤʘʥʦ-

ʤʝʪʨʦʤ 3, ʠʤʝʶʱʠʤ ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʷ 25 ʄʇʘ.  

ɼʣʷ ʧʦʜʜʝʨʞʠʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʤʘʩʣʘ ʚʥʫʪʨʠ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʟʘ ʚʨʝʤʷ ʧʨʦ-

ʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʤʝʪʘʣʣʘ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʰʘʨʦʚʳʝ ʢʨʘʥʳ 

2, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʧʘʪʨʫʙʢʘʭ ʩʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ 

(ʨʠʩ.1). 

ʄʘʛʥʠʪʥʳʡ ʢʦʥʪʨʦʣʴ ʧʣʦʩʢʦʛʦ ʅɼʉ ʤʝʪʘʣʣʘ 

ʦʙʨʘʟʮʦʚ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ 

ʠʥʜʠʢʘʪʦʨʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ 

ʀʅ-01ʤ ʠ ʤʘʛʥʠʪʥʦʛʦ ʩʪʨʫʢʪʫʨʦʩʢʦʧʘ (ʢʦʵʨʮʠʪʠ-

ʤʝʪʨʘ) ʪʠʧʘ ʂʈʄ-ʎ (ʨʠʩ.3). 

ʇʨʠ ʤʘʛʥʠʪʥʦʤ ʢʦʥʪʨʦʣʝ ʧʣʦʩʢʦʛʦ ʅɼʉ ʤʝ-

ʪʘʣʣʘ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʠʥʜʠʢʘʪʦʨʦʤ ʤʝʭʘ-

ʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ ʀʅ-01ʤ ʦʩʫʱʝʩʪʚ-

ʣʷʣʦʩʴ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ʣʦʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʤʝʪʘʣʣʘ 

ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʥʘʤʘʛʥʠʯʠʚʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʩʪʝʨʞʥʝʚʦʛʦ ʪʠʧʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʝʦʙʨʘ-

ʟʦʚʘʪʝʣʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʠʟʤʝʨʝ-

ʥʠʝ ʚʝʣʠʯʠʥʳ ʥʦʨʤʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ 

ʤʝʪʘʣʣʘ.  

ʇʨʠ ʤʘʛʥʠʪʥʦʤ ʢʦʥʪʨʦʣʝ ʧʣʦʩʢʦʛʦ ʅɼʉ ʤʝ-

ʪʘʣʣʘ ʦʙʨʘʟʮʦʚ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʤʘʛʥʠʪʥʳʤ ʩʪʨʫʢ-

ʪʫʨʦʩʢʦʧʦʤ ʂʈʄ-ʎ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʟʤʝʨʝʥʠʝ ʢʦ-

ʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʤʝʪʘʣʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʴʥʦʡ 

ʪʨʫʙʳ ʚ ʦʢʨʫʞʥʦʤ ʠ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʜʣʷ 

ʯʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʦʨʠʝʥʪʠʨʦʚʘʣʩʷ ʥʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʤʝʪʘʣʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺ ʩʣʫʯʘʝ ʤʘʛʥʠʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʣʦʩʢʦʛʦ ʅɼʉ 

ʤʝʪʘʣʣʘ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʧʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʠʟʤʝʨʝʥʠʝ ʵʪʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʩʦʩʪʦʷ-

ʥʠʠ: 

- ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʪʘʣʴʥʦʛʦ ʠʟʜʝʣʠʷ, ʢʦʛʜʘ 

ʦʩʪʘʪʦʯʥʘʷ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ ʩʦʟʜʘʝʪʩʷ ʧʨʠ ʫʩʪʘʥʦ-

ʚʠʚʰʝʤʩʷ ʅɼʉ ʤʝʪʘʣʣʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʥʘʯʘʣʘ ʤʝ-

ʪʘʣʣ ʥʘʛʨʫʞʘʝʪʩʷ, ʟʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʤʘʛʥʠ-

ʯʠʚʘʥʠʝ ʤʝʪʘʣʣʘ ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʠ 

ʠʟʤʝʨʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛ-

ʥʠʯʝʥʥʦʩʪʠ. 

ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʧʦʚʪʦʨʷʝʪʩʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ 

ʩʪʫʧʝʥʯʘʪʦʛʦ ʥʘʛʨʫʞʝʥʠʠ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ. 

ʅʘ ʨʠʩ.4 ʧʦʢʘʟʘʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥ-

ʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ 

ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʤʝʪʘʣʣʘ ʚ ʦʜʥʦʦʩʥʦʤ ʅɼʉ ʜʣʷ 

ʥʝʢʦʪʦʨʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ. ʇʦʢʘʟʘʥʥʳʝ 

ʥʘ ʨʠʩ.4 ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʪʘʶʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤʠ ʢʘʢ 

ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʪʷʞʝʥʠʷ, ʪʘʢ ʠ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ 

ʩʞʘʪʠʷ ʤʝʪʘʣʣʘ.  

 

 
 

ʘ) ʙ) 

 

ʈʠʩ.3. ʀʥʜʠʢʘʪʦʨ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ ʀʅ-01ʤ (ʘ) ʠ ʤʘʛʥʠʪʥʳʡ ʩʪʨʫʢʪʫʨʦʩʢʦʧ ʂʈʄ-ʎ-

ʂ2ʄ (ʙ) 

 

ʇʨʠ ʤʘʛʥʠʪʥʦʤ ʢʦʥʪʨʦʣʝ ʧʣʦʩʢʦʛʦ ʅɼʉ ʤʝ-

ʪʘʣʣʘ ʧʦ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʝ, ʵʪʦʪ ʤʘʛʥʠʪʥʳʡ ʧʘʨʘ-

ʤʝʪʨ ʠʟʤʝʨʷʣʩʷ ʧʦʩʣʝ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʅɼʉ ʤʝ-

ʪʘʣʣʘ ʧʨʠ ʩʪʫʧʝʥʯʘʪʦʤ ʥʘʛʨʫʞʝʥʠʠ ʦʙʨʘʟʮʦʚ 

ʩʪʘʣʴʥʳʭ ʪʨʫʙ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ 

ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʠ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ 

ʤʝʪʘʣʣʘ ʧʨʠ ʥʘʛʨʫʞʝʥʠʠ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ, 

ʢʦʛʜʘ ʩʦʩʪʦʷʥʠʝ ʤʝʪʘʣʣʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʣʘʩʪʠ 

ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ (ůɻʬ Ò ůʪ).

2 

3 

4 
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ʈʠʩ.4. ɿʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʤʝʪʘʣʣʘ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʪʘʣʴʥʦʛʦ ʠʟʜʝʣʠʷ 

1 ï ʩʪʘʣʴ ʉʪ3, 2 ï ɺʉʪ3ʩʧ, 3 ï 09ɻ2ʉ, 4 ï 17ɻ1ʉ [8,10]. 

 

ɺ ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝ-

ʥʠʷ ʜʘʚʣʝʥʠʷ ʤʘʰʠʥʥʦʛʦ ʤʘʩʣʘ ʚʥʫʪʨʠ ʦʙʨʘʟʮʘ 

ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ; ʚ ʩʪʦʣʙʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝ-

ʥʠʷ ʤʝʪʘʣʣʘ ʚ ʧʣʦʩʢʦʤ ʅɼʉ (ʵʬʬʝʢʪʠʚʥʦʝ ʤʝʭʘʥʠ-

ʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʫ
ů
ʭ
ů ɖ 22

ʫ
ů2

ʭ
ů

ʵʬ
ů -+= , ʜʣʷ ʩʪʘʣʠ 

09ɻ2ʉ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ɖ = 0,29); ʚ ʩʪʦʣʙʮʝ 

3 ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʦʢʨʫʞʥʦʛʦ ʤʝʭʘ-

ʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ 

(3ʘ); ʚ ʩʪʦʣʙʮʝ 4 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-

ʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʠʟ-

ʤʝʨʝʥʥʳʝ ʚ ʨʝʞʠʤʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʪʘʣʴʥʦʛʦ 

ʠʟʜʝʣʠʷ; ʚ ʩʪʦʣʙʮʝ 5 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʨʮʠ-

ʪʠʚʥʦʡ ʩʠʣʳ ʤʝʪʘʣʣʘ, ʠʟʤʝʨʝʥʥʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; ʚ 

ʩʪʦʣʙʮʝ 6 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ 

ʤʝʪʘʣʣʘ, ʠʟʤʝʨʝʥʥʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʴʥʦʡ 

ʪʨʫʙʳ ʚ ʦʢʨʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʅʘ ʨʠʩ.5, 6 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ 

ʠ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʦʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝ-

ʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʣʦʩʢʦʤ ʅɼʉ ʤʝʪʘʣʣʘ, ʩʦʟʜʘ-

ʚʘʝʤʦʛʦ ʧʨʠ ʩʪʫʧʝʥʯʘʪʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝ-

ʥʠʠ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1.  

ʄʘʛʥʠʪʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʝ-

ʪʘʣʣʘ ʚ ʧʣʦʩʢʦʤ ʅɼʉ (ʦʙʨʘʟʝʮ ˉ1)

ʊʘʙʣʠʮʘ 1. 

ʈ, ʄʇʘ ůɻʬ (ʈ), ʄʇʘ ůʭ (ʈ), ʄʇʘ  Hr, ʤʊʣ Hʩʫ, ɸ/ʩʤ Hʩʭ,ɸ/ʩʤ 

1 2 3 4 5 6 

0 0 0 1,77 5,2 5,8 

2 27,3 27,8 1,85 5,2 5,3 

4 54,5 55,6 1,77 5,2 4,8 

6 81,8 83,4 1,86 5,5 4,5 

8 109,0 111,3 1,98 5,6 4,4 

10 136,3 139,1 1,98 5,7 4,3 

12 163,5 166,9 2,05 5,7 4,1 

14 190,8 194,7 - 6,1 4,3 

16 218 222,5 - 6,1 4,6 

18 245,3 250,3 - 6,3 4,6 

20 272,5 278,1 - 6,3 4,6 

ʀʟ ʨʠʩ.5 ʚʠʜʥʦ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫ-

ʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯ-

ʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʦʪ 

ʚʝʣʠʯʠʥʳ ʜʝʡʩʪʚʫʶʱʝʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝ-

ʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʨʘʩʯʝʪʥʳʤʠ ʬʦʨʤʫʣʘʤʠ (1)-(2).  

ʕʤʧʠʨʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ Hr(ů), ʧʦʣʫʯʝʥʥʘʷ 

ʜʣʷ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʮʘ, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ 
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ʩʪʘʣʠ 09ɻ2ʉ ʚ ʦʜʥʦʦʩʥʦʤ ʅɼʉ ʤʝʪʘʣʣʘ (ʨʠʩ.5ʘ) ʭʦ-

ʨʦʰʦ ʠʥʪʝʨʧʦʣʠʨʫʝʪʩʷ ʧʦʣʠʥʦʤʦʤ ʧʝʨʚʦʛʦ ʧʦ-

ʨʷʜʢʘ:  

Hr(ů) = 1,495 + 0,0019 ů     (4ʘ) 

  

1,5

1,6

1,7

1,8

1,9

2

2,1

0 20 40 60 80 100 120 140 160 180
ʤʘ ʵʬ., ʄʇʘ

Hr,ʤʊʣ

 
ʈʠʩ.5. ɿʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʤʝʪʘʣʣʘ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ 

ʪʨʫʙʳ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

 

  

4

4,5

5
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6,5
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 ʵʬ, ʄʇʘ
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ʈʠʩ.6. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʤʝʪʘʣʣʘ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ˉ1 ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷ-

ʞʝʥʠʷ 

1 - ʢʦʵʨʮʠʪʠʚʥʘʷ ʩʠʣʘ ʤʝʪʘʣʣʘ ʚ ʧʨʦʜʦʣʴʥʦʤ, 2 - ʚ ʦʢʨʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

 

(ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ R2 = 0,932), ʧʨʠ ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ Hr(ů) 

ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʚ ʧʣʦʩʢʦʤ ʅɼʉ ʤʝʪʘʣʣʘ (ʨʠʩ.6) ʪʘʢʞʝ ʠʥʪʝʨʧʦʣʠʨʫʝʪʩʷ ʧʦʣʠʥʦʤʦʤ ʧʝʨʚʦʛʦ ʧʦ-

ʨʷʜʢʘ: 

Hr(ů) = 1,754 + 0,0017 ůɻʬ     (4ʙ) 

(ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ R2 = 0,84). 

ʀʟ ʬʦʨʤʫʣ (4) ʚʠʜʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʳ ʤʘʛʥʠʪʦ-

ʫʧʨʫʛʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ 

ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʤʝʪʘʣʣʘ (ʧʦʩʪʦʷʥʥʳʝ 

ʤʥʦʞʠʪʝʣʠ ʧʝʨʝʜ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʤʝ-

ʪʘʣʣʘ ů, ůɻʬ ) ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʨʠʤʝʨʥʦ ʥʘ 

12%. 

ůɻʬ, ʄʇʘ 

Hr, ʤʊʣ 

1 

2 

ůɻʬ, ʄʇʘ 
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ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʣʦʩʢʦʛʦ ʅɼʉ ʤʝ-

ʪʘʣʣʘ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʠʩʧʦʣʴʟʫʝʤ ʩʧʦʩʦʙ, 

ʦʧʠʩʘʥʥʳʡ ʚ ʨʘʙʦʪʘʭ [12, 13], ʛʜʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʥʘ-

ʯʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʝ ʧʦ ʵʤʧʠʨʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ Hr(ů) ʜʣʷ 

ʦʜʥʦʦʩʥʦʛʦ ʅɼʉ ʤʝʪʘʣʣʘ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʪʘʣʴ-

ʥʦʛʦ ʠʟʜʝʣʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʣʠʯʠʥʝ ʩʫʤʤʘʨʥʦʛʦ 

(ʦʩʪʘʪʦʯʥʦʛʦ ʠ ʜʝʡʩʪʚʫʶʱʝʛʦ) ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘ-

ʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʧʣʦʩʢʦʤ ʅɼʉ.  

ʅʘ ʨʠʩ.7 ʧʦʢʘʟʘʥ ʧʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠ-

ʯʠʥʳ ʩʫʤʤʘʨʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʪʘʣʴʥʦʛʦ ʠʟʜʝʣʠʷ 

ʚ ʩʦʛʣʘʩʦʚʘʥʥʦʤ ʥʝʩʠʤʤʝʪʨʠʯʥʦʤ ʧʣʦʩʢʦʤ ʅɼʉ 

ʤʝʪʘʣʣʘ (ʩʪʘʣʴʥʘʷ ʪʨʫʙʘ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ůʫ = ůʭ /2) ʧʦ ʵʤʧʠʨʠʯʝʩʢʦʡ ʢʨʠʚʦʡ Hr(ůʭ) ʜʣʷ ʦʜʥʦ-

ʦʩʥʦʛʦ ʅɼʉ ʤʝʪʘʣʣʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝ-

ʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ ʯʝʨʝʟ ʪʦʯʢʫ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʫʶ ʠʟʤʝʨʝʥʥʦʡ ʚʝʣʠʯʠʥʝ ʥʘʧʨʷʞʝʥʥʦ-

ʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʤʝʪʘʣʣʘ 

Hr(ůʭ) ʚ ʧʣʦʩʢʦʤ ʅɼʉ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ʥʘ ʨʠʩ.7) 

ʧʨʦʚʦʜʠʪʩʷ ʧʨʷʤʘʷ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʩʠ ʘʙʩʮʠʩʩ ůʭ ʜʦ 

ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʵʤʧʠʨʠʯʝʩʢʦʡ ʢʨʠʚʦʡ Hr(ůʭ) ʜʣ̫ ʦʜ-

ʥʦʦʩʥʦʛʦ ʅɼʉ ʤʝʪʘʣʣʘ (ʰʪʨʠʭʦʚʘʷ ʣʠʥʠʷ ʥʘ ʨʠʩ.7).  

ɿʥʘʯʝʥʠʝ ʘʙʩʮʠʩʩʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʵʤʧʠ-

ʨʠʯʝʩʢʦʡ ʢʨʠʚʦʡ Hr(ůʭ) ʜʣʷ ʦʜʥʦʦʩʥʦʛʦ ʅɼʉ ʤʝ-

ʪʘʣʣʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʣʠʯʠʥʝ ʩʫʤʤʘʨʥʦʛʦ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʪʘʣʴʥʦʛʦ ʠʟʜʝʣʠʷ ůɻʬ ʚ ʧʣʦʩʢʦʤ 

ʅɼʉ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʦʵʨʮʠʪʠʚʥʘʷ ʩʠʣʘ ʜʝʬʦʨʤʠʨʦ-

ʚʘʥʥʦʛʦ ʩʪʘʣʴʥʦʛʦ ʠʟʜʝʣʠʷ ʚ ʧʣʦʩʢʦʤ ʅɼʉ ʤʝʪʘʣʣʘ 

ʟʘʚʠʩʠʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝ-

ʥʠʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [4]: 

 

 
ʈʠʩ.7. ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʪʘʣʴʥʦʛʦ ʠʟʜʝʣʠʷ ʚ 

ʧʣʦʩʢʦʤ ʅɼʉ ʤʝʪʘʣʣʘ 

-------- - Hr (ůʭ) ʜʣʷ ʦʜʥʦʦʩʥʦʛʦ ʅɼʉ ʤʝʪʘʣʣʘ. 
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H +º ,     (6) 

ʛʜʝ ʅʩ(ůʭ,ůʫ) ï ʢʦʵʨʮʠʪʠʚʥʘʷ ʩʠʣʘ ʤʝʪʘʣʣʘ ʚ 

ʧʣʦʩʢʦʤ ʅɼʉ, ʄr0 ï ʦʩʪʘʪʦʯʥʘʷ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ 

ʤʝʪʘʣʣʘ ʚ ʥʝʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ  

ɼʣʷ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʅʩʭ, ʅʩʫ, ʠʟʤʝʨʝʥʥʦʡ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʚ ʦʢʨʫʞʥʦʤ ʠ ʧʨʦʜʦʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʠʟ ʬʦʨʤʫʣʳ (6) ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʝ 

ʚʳʨʘʞʝʥʠʷ (ʫʯʪʝʥʘ ʬʦʨʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝ-

ʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ ʚʦ 2 ʪʝʦʨʠʠ ʧʨʦʯʥʦʩʪʠ 

[6]):
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ů  

Hc
ɓ

c0
H
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ů
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÷
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ů  

Hc
ɓ
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ʫ
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Hc
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H ,  (7ʙ) 
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ʛʜʝ 
2
s

 M
0
ɛ

r0
M

s
ɚ

Hc
ɓ =  - ʤʘʛʥʠʪʦʫʧʨʫʛʘʷ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʤʝʪʘʣʣʘ, ʵʬʬʝʢ-

ʪʠʚʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ 

y
ɖů

x
ů 

ʵʬx
ů -= , 

ʭ
ɖů

ʫ
ů 

ʵʬʫ
ů -= , ůʭ0 , ůʫ0 - 

ʦʩʪʘʪʦʯʥʦʝ ʦʢʨʫʞʥʦʝ ʠ ʧʨʦʜʦʣʴʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʤʝʪʘʣʣʘ. 

 ʀʟ ʬʦʨʤʫʣ (7) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ 

ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʥʘʛʨʫʞʝʥʠʠ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ: 

- ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʅʩʭ(ů) (ʢʨʠʚʘʷ 2, ʨʠʩ.6) ʚʦʟ-

ʤʦʞʥʘ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʝʣʠʯʠʥʘ ʦʩʪʘʪʦʯʥʦʛʦ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʦʢʨʫʞʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʤʝʪʘʣʣʘ ůɻʬʭ0 <0 (ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ). 

- ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʅʩʫ(ů) (ʢʨʠʚʘʷ 1, ʨʠʩ.6) ʚʦʟ-

ʤʦʞʥʘ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʝʣʠʯʠʥʘ ʦʩʪʘʪʦʯʥʦʛʦ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝ-

ʥʠʷ ʤʝʪʘʣʣʘ ůɻʬʫ0 >0 (ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ). 

ʀʟ ʬʦʨʤʫʣʳ (7ʘ) ʩʣʝʜʫʝʪ ʪʘʢʞʝ, ʯʪʦ ʧʨʠ ʨʘʚʝʥ-

ʩʪʚʝ ʚʝʣʠʯʠʥ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ (ʨʘʩʪʷ-

ʛʠʚʘʶʱʝʛʦ) ʠ ʦʩʪʘʪʦʯʥʦʛʦ (ʩʞʠʤʘʶʱʝʛʦ) ʦʢʨʫʞ-

ʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ |ůɻʬʭ|=|ůʵʬʭ0| ʚʝʣʠʯʠʥʘ 

ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʅʩʭ, ʠʟʤʝʨʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʤʝʪʘʣʣʘ ʚ ʦʢʨʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠʥʠʤʘʝʪ 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʝʥʘʧʨʷ-

ʞʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʤʝʪʘʣʣʘ Hʩ0. 

ɿʥʘʯʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʢʨʫʞ-

ʥʦʛʦ ʠ ʧʨʦʜʦʣʴʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝ-

ʪʘʣʣʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʵʤʧʠʨʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

Hʩ(ů) ʜʣʷ ʦʜʥʦʦʩʥʦʛʦ ʅɼʉ ʤʝʪʘʣʣʘ ʜʣʷ ʩʪʘʣʠ 

09ɻ2ʉ, ʧʨʠ ʵʪʦʤ: 

( )
c0

H
cx0

H

Hc
ɓʵʬx0

ů -=
1

 å 147,6 ʄʇʘ,  

ö
÷

õ
æ
ç

å -=
c0

H
cʫʫ

H

Hc
ɓ

1

ʵʬʫ0
ů  å 98,4 ʄʇʘ, 

ʛʜʝ Hʩ0 = 4 ɸ/ʩʤ, 
Hc
ɓ  å 0,0122 (ɸ/ʩʤ)/ʄʇʘ 

(ʨʠʩ.5), Hʩʭ0 å 5,8 ɸ/ʩʤ, Hʩʫ0 å 5,2 ɸ/ʩʤ. 

 ɿʥʘʯʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʦʢʨʫʞʥʦʛʦ ůʭ0 ʠ 

ʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ůʫ0 ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷ-

ʞʝʥʠʷ ʤʝʪʘʣʣʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

2ɖ-1

ʵʬʫ0
ů ɖ

ʵʬx0
ů

x0
ů

-

=  å -130 ʄʇʘ,  

2ɖ-1

ʵʬʭ0
ů ɖ

ʵʬʫ0
ů

ʫ0
ů

-

=  å 60,7 ʄʇʘ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʧʦʣʫʯʘʝʤ ʦʮʝʥʢʫ ʚʝ-

ʣʠʯʠʥʳ ʦʩʪʘʪʦʯʥʦʛʦ  

ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝ-

ʪʘʣʣʘ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʧʦ ʠʟʤʝʨʝʥʥʦʡ ʢʦʵʨ-

ʮʠʪʠʚʥʦʡ ʩʠʣʝ: 

ʫ0
ů 

ʭ0
ů ɖ 22

ʫ0
ů2

ʭ0
ů

ʵʬ0
ů -+= å 158,6 ʄʇʘ, 

ʢʦʪʦʨʘʷ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʝʣʠʯʠʥʦʡ ʦʩʪʘ-

ʪʦʯʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʦʡ ʧʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ 

ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʤʝʪʘʣʣʘ ůɻʬ0 å 139,5 ʄʇʘ (ʨʘʟ-

ʥʠʮʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 12 %). 

ʀʟ ʨʠʩ.6 ʚʠʜʥʦ ʪʘʢʞʝ, ʯʪʦ ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʚʝʣʠ-

ʯʠʥ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʠ ʦʩʪʘʪʦʯʥʦʛʦ 

ʦʢʨʫʞʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʪʘʣʣʘ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ 

ʪʨʫʙʳ, ʢʦʵʨʮʠʪʠʚʥʘʷ ʩʠʣʘ, ʠʟʤʝʨʝʥʥʘʷ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʤʝʪʘʣʣʘ ʚ ʦʢʨʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠʥʠʤʘʝʪ 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʅʩʭ = 4,1 ɸ/ʩʤ, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʝ ʥʝʥʘʧʨʷʞʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʤʝʪʘʣʣʘ ʩʪʘʣʠ 

09ɻ2ʉ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʛʥʠʪʥʳʡ ʢʦʥʪʨʦʣʴ ʅɼʉ ʤʝ-

ʪʘʣʣʘ ʦʙʨʘʟʮʘ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ 

ʠ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʝ ʤʝʪʘʣʣʘ, ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ 

ʚʝʣʠʯʠʥʫ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝ-

ʥʠʷ ʤʝʪʘʣʣʘ ʚ ʧʣʦʩʢʦʤ ʅɼʉ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʚʝʣʠʯʠʥʫ ʛʣʘʚʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʧʣʦʩʢʦʩʪʠ ʤʝʪʘʣʣʘ. 
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ʉʘʣʘʟʦʚʘ ɸ.ʖ. 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ: ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʝʱʠʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, ʪʝʨ-

ʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʧʝʨʘʮʠʠ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ, ʩʦʯʝʪʘʥʠʝ ʧʝʨʚʠʯʥʳʭ ʠ ʧʦʚʪʦʨʥʳʭ ɻʈʇ, ʩʪʝʧʝʥʴ ʚʳʨʘʙʦʪʘʥʥʦʩʪʠ ʟʘʧʘ-

ʩʦʚ ʥʝʬʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʨʘʟʨʳʚ ʧʣʘʩʪʘ, ʫʩʧʝʰʥʦʩʪʴ, ʪʨʝʱʠʥʥʳʡ ʢʦʣʣʝʢʪʦʨ, ʧʝʨʚʠʯʥʳʡ ʨʘʟʨʳʚ, ʧʦ-

ʚʪʦʨʥʳʡ ʨʘʟʨʳʚ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʠʜʨʦʨʘʟʨʳʚ 

ʧʣʘʩʪʘ. ɻʈʇ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ 

ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʤʝʨʦʧʨʠʷʪʠʝʤ. ʆʧʝʨʘʮʠʠ 

ɻʈʇ ʧʨʦʚʦʜʷʪʩʷ ʣʠʙʦ ʥʘ ʵʪʘʧʝ ʦʩʚʦʝʥʠʷ ʩʢʚʘʞʠʥ 

ʧʦʩʣʝ ʙʫʨʝʥʠʷ, ʣʠʙʦ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʙʳ-

ʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʠ ʧʨʠʝʤʠʩʪʦʩʪʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ ʦʮʝʥʠʚʘ-

ʝʪʩʷ ʧʦ ʪʨʝʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

- ʧʨʠʨʦʩʪ ʜʝʙʠʪʘ ʥʝʬʪʠ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʦʧʝʨʘ-

ʮʠʠ; 

- ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʬʬʝʢʪʘ ʛʠʜʨʦʨʘʟʨʳʚʘ 

ʧʣʘʩʪʘ; 

- ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʟʘ ʚʩʝ ʚʨʝʤʷ 

ʜʝʡʩʪʚʠʷ ʵʬʬʝʢʪʘ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʧʦʥʷʪʠʝ çʫʩʧʝʰʥʦʩʪʴè - 

ʧʨʠʙʳʣʴʥʦʩʪʴ (ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ) ʨʘʙʦʪ ʧʦ ʦʧʝʨʘʮʠʠ 

ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ. ʋʩʧʝʰʥʦʩʪʴ ʛʠʜʨʦʨʘʟʨʳʚʘ 

ʧʣʘʩʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʧʨʠʨʦʩʪʫ ʜʝ-

ʙʠʪʘ ʦʪ ʠʩʭʦʜʥʦʛʦ (ʜʦ ʦʙʨʘʙʦʪʢʠ) ʠ ʧʦ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ ʟʘʚʠʩʠʪ 

ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ɼʣʷ ʪʨʝʱʠʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʭʘʨʘʢʪʝʨʥʘ ʚʟʘʠ-

ʤʦʩʚʷʟʴ ʜʚʫʭ ʧʘʨʘʤʝʪʨʦʚ ï ʩʪʝʧʝʥʠ ʪʨʝʱʠʥʦʚʘʪʦ-

ʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʦʨʥʦʡ ʧʦʨʦʜʳ. 

ʅʘʠʙʦʣʝʝ ʣʝʛʢʦ ʦʩʚʘʠʚʘʶʪʩʷ ʩʢʚʘʞʠʥʳ ʥʘ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʨʘʟʚʠʪʦʡ ʪʨʝ-

ʱʠʥʦʚʘʪʦʩʪʴʶ ʧʦʨʦʜ ʧʣʘʩʪʘ-ʢʦʣʣʝʢʪʦʨʘ. ɼʣʷ ʦʩʚʦ-

ʝʥʠʷ ʪʘʢʠʭ ʩʢʚʘʞʠʥ ʦʙʳʯʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʟʘ-

ʤʝʥʳ (ʚ ʩʪʚʦʣʝ ʩʢʚʘʞʠʥʳ) ʛʣʠʥʠʩʪʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ 

ʚʦʜʫ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʦʜʥʦʡ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʚ 

ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ï ʧʨʦʚʝʜʝʥʠʝ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ. 

ʀ ʝʱʝ ʦʜʥʘ ʦʩʦʙʝʥʥʦʩʪʴ, ʥʘʙʣʶʜʘʝʤʘʷ ʧʨʠ ʘʥʘʣʠʟʝ 

ʧʨʦʤʳʩʣʦʚʳʭ ʜʘʥʥʳʭ ʧʦ ʵʪʠʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ: 

ʧʦʛʣʦʱʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʣʠʥʠʩʪʦʛʦ ʨʘʩ-

ʪʚʦʨʘ ʧʨʠ ʚʩʢʨʳʪʠʠ ʧʣʘʩʪʘ ʥʝ ʪʦʣʴʢʦ ʥʝ ʚʳʟʳʚʘʝʪ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʟʘʪʨʫʜʥʝʥʠʡ ʧʨʠ ʦʩʚʦʝʥʠʠ ʩʢʚʘʞʠʥ, 

ʥʦ, ʥʘʦʙʦʨʦʪ, ʠʥʪʝʨʚʘʣʳ ʧʦʛʣʦʱʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʩʚʦʝʦʙʨʘʟʥʳʤ ʨʝʧʝʨʦʤ ʥʘʠʙʦʣʝʝ ʧʨʦʥʠʮʘʝʤʦʡ ʯʘ-

ʩʪʠ ʧʣʘʩʪʘ.  

ʇʨʠ ʤʘʣʦʡ ʩʪʝʧʝʥʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʦʩʚʦʠʪʴ 

ʩʢʚʘʞʠʥʳ ʫʜʘʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʢʠʩʣʦʪʥʳʭ ʦʙʨʘʙʦʪʦʢ ʠʣʠ ʧʨʦʚʝʜʝʥʠʝʤ 

ʦʧʝʨʘʮʠʠ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ. ʄʘʣʘʷ ʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʣʫʯʘʷʭ ʧʦʛʣʦʱʝʥʠʷ 

ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʣʠʥʠʩʪʦʛʦ ʨʘʩʪʚʦʨʘ, ʢʦ-

ʛʜʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʨʘʟʤʝʨʳ ʪʨʝʱʠʥ (ʜʣʠʥʘ ʠ ʨʘʩ-

ʢʨʳʪʦʩʪʴ) ʦʛʨʘʥʠʯʝʥʳ. 

ɺ ʣʦʢʘʣʴʥʳʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʟʦʥʘʭ ʩ ʦʯʝʥʴ 

ʥʠʟʢʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʝ 

ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʙʝʟʨʝʟʫʣʴ-

ʪʘʪʥʳʤʠ. ʅʝ ʦʢʘʟʘʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʜʨʫʛʠʝ 

ʤʝʪʦʜʳ ʦʩʚʦʝʥʠʷ (ʪʦʨʧʝʜʠʨʦʚʘʥʠʝ, ʤʝʪʦʜ ʧʝʨʝʤʝʥ-

ʥʳʭ ʜʘʚʣʝʥʠʡ, ʢʠʩʣʦʪʥʳʝ ʦʙʨʘʙʦʪʢʠ) [2]. 

ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʦʩʚʦʝʥʠʷ ʩʢʚʘʞʠʥ ʧʨʠ ʚʚʦʜʝ 

ʠʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʳʷʚʠʣ ʟʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʦʪ ʚʭʦʜʥʦʛʦ ʜʝʙʠʪʘ ʥʝʬʪʠ, ʦʧʨʝʜʝ-

ʣʷʝʤʦʛʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʙʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟ-

ʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ. ɺʭʦʜʥʦʡ ʜʝʙʠʪ ʥʝʬʪʠ ʟʘʚʠʩʠʪ 
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ʦʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʩʪʘ, ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ, ʪʦʣ-

ʱʠʥʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ-

ʙʦʷ ʩʢʚʘʞʠʥʳ. 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʝ ʬʘʢʪʦʨʳ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ 

ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʪʨʝʱʠʥ, ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʶʱʠʭ 

ʚ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ.  

ʇʨʠ ʥʘʯʘʣʝ ʦʧʝʨʘʮʠʠ ʛʠʜʨʦʨʘʟʨʳʚʘ ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ ʙʣʠʟʣʝʞʘʱʘʷ ʢ ʩʪʝʥʢʝ ʩʢʚʘ-

ʞʠʥʳ ʯʘʩʪʴ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʣʘʩʪʘ. ʇʦʣʦʞʠʪʝʣʴ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 

ʦʯʠʩʪʢʠ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦ-

ʪʦʯʥʳʭ ʪʨʝʱʠʥ, ʠʭ ʨʘʩʰʠʨʝʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʈʘʟʤʝʨʳ ʦʙʨʘʟʫʶ-

ʱʠʭʩʷ ʪʨʝʱʠʥ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʘ ʥʘʛʥʝʪʘʥʠʷ ʞʠʜʢʦ-

ʩʪʠ ʨʘʟʨʳʚʘ ʚ ʧʣʘʩʪ, ʘ ʪʘʢʞʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚ-

ʣʝʥʠʷ, ʩʦʩʪʘʚ ʞʠʜʢʦʩʪʠ ʨʘʟʨʳʚʘ ʠ ʮʝʣʦʛʦ ʨʷʜʘ ʜʨʫ-

ʛʠʭ ʬʘʢʪʦʨʦʚ.  

ʂʨʘʪʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʛʠʜʨʦʨʘʟʨʳʚʘ ʟʘʚʠ-

ʩʠʪ ʦʪ ʦʯʝʨʝʜʥʦʩʪʠ ʝʝ ʧʨʦʚʝʜʝʥʠʷ. 

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ, ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ-

ʚʪʦʨʥʳʭ ɻʈʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʦʢʦʡ ʚʳʨʘʙʦʪʢʦʡ ʟʘ-

ʧʘʩʦʚ ʚ ʦʙʣʘʩʪʠ ʜʨʝʥʠʨʦʚʘʥʠʷ ʧʣʘʩʪʘ ʩʢʚʘʞʠʥʦʡ ʠ 

ʭʫʜʰʠʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʧʣʘʩʪʘ.  

ʋʩʧʝʰʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʪʦʨʥʦʛʦ ɻʈʇ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: 

- ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʧʨʝʜʳʜʫʱʝʡ ʦʙʨʘʙʦʪʢʝ; 

- ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʨʳʚʘ 

ʧʣʘʩʪʘ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ; 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʚʪʦʨʥʦʛʦ ʛʠʜʨʦʨʘʟ-

ʨʳʚʘ ʧʣʘʩʪʘ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙ-

ʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʯʝʪʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ʠ ʧʦʚʪʦʨʥʳʭ ɻʈʇ 

ʂʨʘʪʥʦʩʪʴ  

ʦʙʨʘʙʦʪʢʠ  

ʇʨʠʤʝʨʳ ʩʦʯʝʪʘʥʠʡ ʧʦʚʪʦʨʥʳʭ ɻʈʇ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 3 ʛʨʫʧʧʘ 4 ʛʨʫʧʧʘ 

ʇʝʨʚʠʯ-ʥʳʡ ʇʦʣʦʞʠʪʝʣʴ-ʥʳʡ ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʆʪʨʠʮʘʪʝʣʴ-ʥʳʡ ʆʪʨʠʮʘʪʝʣʴʥʳʡ 

ʇʦʚʪʦʨ-ʥʳʡ ʇʦʣʦʞʠʪʝʣʴ-ʥʳʡ ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʇʦʣʦʞʠʪʝʣʴ-ʥʳʡ ʆʪʨʠʮʘʪʝʣʴʥʳʡ 

 

ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʩʢʚʘʞʠʥʳ, ʚ ʢʦʪʦ-

ʨʳʭ ʜʦʩʪʠʛʥʫʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ ɻʈʇ. ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʩʢʚʘ-

ʞʠʥʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ɻʈʇ ʥʘʙʣʶʜʘʝʪʩʷ 

ʵʬʬʝʢʪ, ʘ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ï ʥʝʪ ʵʬʬʝʢʪʘ. ʂ ʪʨʝʪʴʝʡ 

ʛʨʫʧʧʝ ʦʪʥʝʩʝʥʳ ʩʢʚʘʞʠʥʳ, ʚ ʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪ ʦʪ 

ʧʝʨʚʠʯʥʦʛʦ ɻʈʇ ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʘ ʦʪ ʚʪʦʨʠʯʥʦʛʦ ï 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ. ʂ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ 

ʩʢʚʘʞʠʥʳ, ʚ ʢʦʪʦʨʳʭ ʦʙʘ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʚʝʜʝ-

ʥʠʶ ɻʈʇ ʠʤʝʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʨʘ-

ʙʦʪʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʧʦ 55 ʩʢʚʘʞʠʥʘʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ, ʛʜʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʚʪʦʨʥʳʡ ɻʈʇ. ɺ ʪʘʙ-

ʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʫʩʨʝʜʥʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʥʘ-

ʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʙʠʪʦʚ ʥʝʬʪʠ, ʦʙʚʦʜʥʝʥʥʦʩʪʠ 

ʜʦ ʠ ʧʦʩʣʝ ʤʝʨʦʧʨʠʷʪʠʷ.  

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʚʠʯʥʦʛʦ ʠ ʧʦʚʪʦʨʥʦʛʦ ɻʈʇ 

ɺʳʙʦʨʢʘ 
ʆʯʝʨʝʜʥʦʩʪʴ 

ʚʦʟʜʝʡʩʪʚʠʷ 

ʂʦʣ-ʚʦ 

ʩʢʚ-ʥ, 

ʰʪ 

ʆʙʚʦʜ-

ʥʝʥʥʦʩʪʴ 

ʧʨʦʜʫʢ-

ʮʠʠ, % 

ɼʝʙʠʪ 

ʥʝʬʪʠ ʜʦ 

ʚʦʟ-ʷ, 

ʪ/ʩʫʪ 

ʋʚʝʣʠ-

ʯʝʥʠʝ 

ʜʝʙʠʪʘ 

ʥʝʬʪʠ, 

ʪ/ʩʫʪ 

ʕʬʬʝʢʪ, 

ʩʫʪ 

ɼʦʧ. ʜʦ-

ʙʳʯʘ 

ʥʝʬʪʠ, ʪ 

1 ï ʧʦʣʦʞʠʪ; 

2 ï ʧʦʣʦʞʠʪ. 

ʇʝʨʚʠʯʥʳʡ 

ʇʦʚʪʦʨʥʳʡ 

28 

28 

11 

32 

3,1 

4,1 

2,2 

2,6 

102 

71 

3550 

2480 

1 ï ʧʦʣʦʞʠʪ; 

2 ï ʦʪʨʠʮʘʪʝʣ. 

ʇʝʨʚʠʯʥʳʡ 

ʇʦʚʪʦʨʥʳʡ 

13 

13 

42 

75 

4,0 

2,4 

1,4 

0,8 

69 

27 

1933 

853 

1 ï ʦʪʨʠʮʘʪʝʣ; 

2 ï ʧʦʣʦʞʠʪ. 

ʇʝʨʚʠʯʥʳʡ 

ʇʦʚʪʦʨʥʳʡ 

11 

11 

37 

48 

5,3 

3,9 

0,2 

1,5 

64 

81 

444 

1333 

1 ï ʦʪʨʠʮʘʪʝʣ; 

2 ï ʦʪʨʠʮʘʪʝʣ. 

ʇʝʨʚʠʯʥʳʡ 

ʇʦʚʪʦʨʥʳʡ 

3 

3 

44 

52 

4,5 

3,4 

0,34 

0,04 

48 

21 

771 

29 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʝʨʚʠʯʥʦʛʦ ɻʈʇ ʩʚʷʟʘʥʘ ʩ ʥʝʧʨʘʚʠʣʴʥʳʤ ʚʳ-

ʙʦʨʦʤ ʩʢʚʘʞʠʥ-ʢʘʥʜʠʜʘʪʦʚ ʜʣʷ ʨʘʟʨʳʚʘ ʠ ʩ ʦʰʠʙ-

ʢʦʡ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ. ʇʨʠ 

ʧʦʚʪʦʨʥʦʤ ɻʈʇ ʧʨʠʯʠʥʘʤʠ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʛʝʣʷ ʠ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ɺ 40 % ʩʣʫʯʘʝʚ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʚʪʦʨʥʦʛʦ ʨʘʟʨʳʚʘ, ʧʨʠ ʥʝʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʧʝʨʚʠʯʥʦʛʦ, ʪʘʢʞʝ ʦʢʘʞʝʪʩʷ ʥʝʵʬʬʝʢ-

ʪʠʚʥʦ. ʕʪʦ ʩʚʷʟʘʥʦ, ʟʘʯʘʩʪʫʶ, ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʠ-

ʨʦʜʥʳʭ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  

ʉʪʝʧʝʥʴ ʚʳʨʘʙʦʪʘʥʥʦʩʪʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ. 

ʇʨʦʤʳʩʣʦʚʘʷ ʧʨʘʢʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʜʝʙʠʪ ʩʢʚʘʞʠʥ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʝʜʝʥ ʛʠʜʨʦʨʘʟ-

ʨʳʚ ʧʣʘʩʪʘ, ʩʦ ʚʨʝʤʝʥʝʤ ʩʥʠʞʘʝʪʩʷ. ʕʪʘ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ.  

ʈʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʜʝʙʠʪʘ ʚʦ ʚʨʝ-

ʤʝʥʠ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʚʳʨʘʙʦʪʢʠ ʟʘ-

ʧʘʩʦʚ ʥʝʬʪʠ ʚ ʟʦʥʝ ʜʨʝʥʠʨʦʚʘʥʠʷ ʧʣʘʩʪʘ ʩʢʚʘʞʠʥʦʡ 

ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʦʜʥʦʨʦʜʥʦʩʪʠ ʪʨʝʱʠʥʥʦʡ ʧʫ-

ʩʪʦʪʥʦʩʪʠ.  

 ɸʥʘʣʠʟ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ ʧʦ ʛʠʜʨʦʨʘʟ-

ʨʳʚʫ ʧʣʘʩʪʘ ʥʘ ʪʨʝʱʠʥʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʧʦʢʘʟʳʚʘʝʪ 

ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ ʫʩʧʝʰʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʙʨʘʙʦʪʦʢ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  
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ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʘ 

ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʈʧʣ ʚ ʟʘʣʝʞʠ, ʘ ʥʘ ʨʠʩʫʥʢʝ 1 ʙ 

ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠʟʤʝʥʝʥʠʝ ʜʝʙʠʪʘ ʥʝʬʪʠ ʩ ʪʝʯʝ-

ʥʠʝʤ ʚʨʝʤʝʥʠ. ʇʨʠʚʝʜʝʥʥʳʝ ʛʨʘʬʠʢʠ ʛʦʚʦʨʷʪ ʦ 

ʪʦʤ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ɻʈʇ ʟʘʚʠʩʠʪ ʦʪ 

ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʢʨʘʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʧʣʘʩʪʘ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʣʫʯʘʠ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘ-

ʩʪʘ ʥʘ ʜʚʫʭ ʵʪʘʧʘʭ. ʂʨʠʚʳʝ 3 ʠ 4 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʝ-

ʨʠʦʜʫ ʨʘʟʨʘʙʦʪʢʠ ʟʘʣʝʞʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʨʝʞʠʤʝ 

(1-ʡ ʵʪʘʧ). ɺʪʦʨʦʤʫ ʧʝʨʠʦʜʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʨʘ-

ʙʦʪʢʘ ʟʘʣʝʞʠ ʩ ʇʇɼ. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʩʦ ʚʨʝ-

ʤʝʥʝʤ ʧʦ ʤʝʨʝ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʇʨʠ ʢʘʞʜʦʡ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʝ ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʜʝʙʠʪʘ, ʥʦ ʤʦʞʝʪ ʤʝ-

ʥʷʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ, ʚʨʝʤʷ ʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʚ ʧʨʝʜʝʣʘʭ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʠʜ-

ʨʦʨʘʟʨʳʚ ʧʣʘʩʪʘ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʢ 

ʩʧʦʩʦʙ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʥʦ ʠ ʢʘʢ ʤʝ-

ʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʧʦ-

ʚʳʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ. ɺ ʤʠʨʝ 

ʧʦʚʪʦʨʥʳʡ ʨʘʟʨʳʚ ʠʤʝʝʪ ʫʩʧʝʰʥʫʶ ʠʩʪʦʨʠʶ ʧʨʠ-

ʤʝʥʝʥʠʷ. ʆʙʟʦʨ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ 35 % ʦʪ ʦʙʨʘʙʦʪʦʢ ɻʈʇ ʚ ʤʠʨʝ ʩʦʩʪʘʚʣʷʶʪ 

ʧʦʚʪʦʨʥʳʝ ʨʘʟʨʳʚʳ, ʫʩʧʝʰʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫ-

ʝʪʩʷ ʦʪ 50 ʜʦ 75 % [5]. 

 

 
ʘ ï ʠʟʤʝʥʝʥʠʝ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ; ʙ ï ʠʟʤʝʥʝʥʠʝ ʜʝʙʠʪʘ ʥʝʬʪʠ 

1 ï ʠʟʤʝʥʝʥʠʝ ʜʝʙʠʪʘ ʥʝʬʪʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ɻʈʇ; 2 ï ʠʟʤʝʥʝʥʠʝ ʜʝʙʠʪʘ ʥʝʬʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʈʇ; 3, 4 
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ʊʠʧʦʚʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ (ʩʩʫʟʦʚ) ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ (ʚʫʟʦʚ) ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 

2006 ʛ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʪʠʧʦʚʦʡ ʩʠʩʪʝʤʳ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ (ʉʂ ʆʋ) 

ʩʦʩʪʘʚʣʷʶʪ [1]: 

 ʉʪʘʥʜʘʨʪʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʛʘʨʘʥʪʠʠ 
ʢʘʯʝʩʪʚʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʝʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠ-

ʦʥʝ (ʜʘʣʝʝ ï ʉʪʘʥʜʘʨʪʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ENQA), 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ɽʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʛʘʨʘʥʪʠʡ 

ʢʘʯʝʩʪʚʘ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ (ENQA ï European 

Network for Quality Assurance in Higyer Education). 

 ʉʪʘʥʜʘʨʪʳ ʧʦ ʤʝʥʝʜʞʤʝʥʪʫ ʢʘʯʝʩʪʚʘ ʀʉʆ 
ʩʝʨʠʠ 9000. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʨʝʢʦʤʝʥʜʘ-

ʮʠʷʤʠ ENQA (ʚʝʨʩʠʷ 2015 ʛ.), ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ [2]: 

1) ʠʤʝʪʴ ʦʧʫʙʣʠʢʦʚʘʥʥʫʶ ʧʦʣʠʪʠʢʫ ʛʘʨʘʥʪʠʠ 
ʢʘʯʝʩʪʚʘ, ʦʪʨʘʞʘʶʱʫʶ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʚʠʜʝ-

ʥʠʝ ʠ ʩʪʨʘʪʝʛʠʶ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʷʟʘʥʥʫʶ ʩʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʤʝʥʝʜʞʤʝʥʪʦʤ ʆʆ; 

2) ʠʤʝʪʴ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʪʚʝʨ-
ʞʜʝʥʠʷ ʩʚʦʠʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟ-

ʨʘʙʦʪʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʤ ʮʝʣʷʤ, ʧʨʠ ʵʪʦʤ ʢʚʘʣʠʬʠʢʘʮʠʷ, ʧʦʣʫʯʘʝʤʘʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʦʩʚʦʝʥʠʷ, ʜʦʣʞʥʘ ʙʳʪʴ ʯʸʪʢʦ ʦʧʨʝ-

ʜʝʣʝʥʘ, ʨʘʟʲʷʩʥʝʥʘ ʠ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝ-

ʜʝʣʸʥʥʦʤʫ ʫʨʦʚʥʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ; 
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3) ʚʥʝʜʨʷʪʴ ʧʨʦʮʝʩʩʳ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥ-
ʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʩʚʦʠ ʧʨʦʛʨʘʤʤʳ, ʪʘʢ ʯʪʦʙʳ ʩʪʠʤʫ-

ʣʠʨʦʚʘʪʴ ʩʪʫʜʝʥʪʦʚ ʢ ʘʢʪʠʚʥʦʡ ʨʦʣʠ ʚ ʩʦʚʤʝʩʪʥʦʤ 

ʧʦʩʪʨʦʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

4) ʠʤʝʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʘʚʠʣʘ, ʨʝʛʫʣʠʨʫ-

ʶʱʠʝ ʚʩʝ ʧʝʨʠʦʜʳ ʩʪʫʜʝʥʯʝʩʢʦʛʦ çʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘè; 

5) ʠʤʝʪʴ ʙʝʩʧʨʠʩʪʨʘʩʪʥʳʝ (ʦʙʲʝʢʪʠʚʥʳʝ) ʠ 
ʧʨʦʟʨʘʯʥʳʝ ʧʨʦʮʝʩʩʳ ʜʣʷ ʥʘʡʤʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚʩʝʛʦ ʰʪʘʪʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-

ʣʷʶʪ ʠʤ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʩʚʦʠʭ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʝʡ; 

6) ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʳʭ, ʜʦ-
ʩʪʫʧʥʳʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʝʣʠ ʫʯʝʙʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʠ ʩʣʫʞʙ ʧʦʜʜʝʨʞʢʠ ʩʪʫʜʝʥʪʦʚ; 

7) ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʥʠ ʩʦʙʠʨʘʶʪ, ʘʥʘʣʠʟʠ-
ʨʫʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʠʤʠ ʧʨʦ-

ʛʨʘʤʤʘʤʠ ʠ ʜʨʫʛʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 

8) ʧʫʙʣʠʢʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʝʡ ʜʝʷʪʝʣʴ-
ʥʦʩʪʠ (ʚʢʣʶʯʘʷ ʧʨʦʛʨʘʤʤʳ), ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʷʩʥʦʡ, ʪʦʯʥʦʡ, ʦʙʲʝʢʪʠʚʥʦʡ, ʘʢʪʫʘʣʴʥʦʡ ʠ ʜʦʩʪʫʧ-

ʥʦʡ; 

9) ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʠ ʧʝʨʠʦʜʠʯʝʩʢʫʶ 

ʦʮʝʥʢʫ ʧʨʦʛʨʘʤʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, 

ʯʪʦ ʦʥʠ ʜʦʩʪʠʛʘʶʪ ʩʚʦʝʡ ʮʝʣʠ ʠ ʦʪʚʝʯʘʶʪ ʧʦʪʨʝʙ-

ʥʦʩʪʷʤ ʩʪʫʜʝʥʪʦʚ ʠ ʦʙʱʝʩʪʚʘ; ʚʩʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʳʝ ʩʪʦʨʦʥʳ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦ-

ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦ ʣʶʙʳʭ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʠʣʠ 

ʧʨʝʜʧʨʠʥʷʪʳʭ ʜʝʡʩʪʚʠʷʭ ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʠʭ ʧʨʦ-

ʛʨʘʤʤ; 

10) ʧʨʦʭʦʜʠʪʴ ʚʥʝʰʥʠʝ ʧʨʦʮʝʜʫʨʳ ʛʘʨʘʥʪʠʠ 
ʢʘʯʝʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɽʚʨʦʧʝʡʩʢʠʤʠ ʩʪʘʥʜʘʨ-

ʪʘʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʀʉʆ ʩʝʨʠʠ 

9000 ʚʝʨʩʠʠ 2015 ʛʦʜʘ ʪʠʧʦʚʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʢʘ-

ʯʝʩʪʚʘ ʆʆ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʝʩʤʦʪʨʝʥʘ ʩ ʫʯʸʪʦʤ ʥʦ-

ʚʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨ-

ʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ: 

1) ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ 

ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʠ ʧʨʠʤʝʥʠʤʦʩʪʴ ʩʠʩʪʝʤʳ ʢʘ-

ʯʝʩʪʚʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʝʸ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʜʦʢʫʤʝʥ-

ʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

2) ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ 

ʦʧʨʝʜʝʣʠʪʴ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ 

ʧʣʘʥʳ ʝʸ ʨʘʟʚʠʪʠʷ ʠ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʩʪʠʛʘʪʴ ʟʘ-

ʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

3) ʚʳʩʰʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʆʆ ʜʦʣʞʥʦ ʜʝʤʦʥ-

ʩʪʨʠʨʦʚʘʪʴ ʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʚʦ-

ʚʣʝʯʝʥʥʦʩʪʠ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ 

ʢʘʯʝʩʪʚʘ; 

4) ʦʩʥʦʚʥʦʡ ʢʦʥʮʝʧʮʠʝʡ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ 
ʢʘʯʝʩʪʚʘ ʆʆ ʦʩʪʘʸʪʩʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʦʮʝʩʩʥʳʡ 

ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝ-

ʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʤʝʥʝʜʞʤʝʥʪ ʧʨʦʮʝʩʩʦʚ 

ʆʆ ʢʘʢ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʜʦ-

ʩʪʠʛʘʪʴ ʥʘʤʝʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʣʠʪʠʢʦʡ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʚʝʩʪʥʦʛʦ ʮʠʢʣʘ ʐʫʭʘʨʪʘ ï ɼʝ-

ʤʠʥʛʘ PDCA ʩʦʚʤʝʩʪʥʦ ʩ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ 

ʤʳʰʣʝʥʠʝʤ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ; 

5) ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʝʥ 
ʦʮʝʥʠʚʘʪʴʩʷ ʫʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ, 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘ-

ʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʆʆ; 

6) ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʥʘʥʠʷ, ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜ-

ʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; 

7) ʪʠʧ ʠ ʫʨʦʚʝʥʴ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥ-

ʪʦʚ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʞ-

ʜʳʤ ʆʆ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ 

ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʩʦʩʪʘʚ ʧʨʦʮʝʩʩʦʚ ʪʠʧʦʚʦʡ ʉʂ 

ʆʆ ʧʨʠʚʝʜʸʥ ʚ ʪʘʙʣ. 1 ʠ ʤʦʞʝʪ ʙʳʪʴ ʢʦʥʢʨʝʪʠʟʠʨʦ-

ʚʘʥ ʚ ʢʘʞʜʦʡ ʆʆ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʨʦʮʝʩʩʦʚ ʩʠʩʪʝʤʳ 

ʢʘʯʝʩʪʚʘ ʚʳʜʝʣʝʥ ʨʷʜ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʮʝʩ-

ʩʦʚ (ʦʪʤʝʯʝʥʥʳʭ ʟʚʸʟʜʦʯʢʘʤʠ ʠ ʞʠʨʥʳʤ ʢʫʨʩʠʚʦʤ), 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʠʥʚʘʨʠʘʥʪʥʦʝ 

ʷʜʨʦ ʉʂ ʆʆ. ɺʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʮʝʩʩʳ, ʚʭʦ-

ʜʷʱʠʝ ʚ ʠʥʚʘʨʠʘʥʪʥʦʝ ʷʜʨʦ ʉʂ ʆʆ, ʧʦʜʣʝʞʘʪ ʦʙʷ-

ʟʘʪʝʣʴʥʦʤʫ ʢʦʥʪʨʦʣʶ. 

ɺ ʪʠʧʦʚʦʡ ʤʦʜʝʣʠ ʉʂ ʆʆ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʷʪʴ ʫʨʦʚʥʝʡ ʟʨʝʣʦʩʪʠ ʧʨʦʮʝʩʩʦʚ: 

 çʆʧʨʝʜʝʣʸʥʥʦʩʪʴè (I ʫʨʦʚʝʥʴ): ʧʦʥʠʤʘʥʠʝ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʦʮʝʩʩʘ ʦʪʣʠʯʠʷ ʧʨʦʮʝʩʩʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ; ʬʦʨʤʘʣʠʟʘʮʠʷ 

ʚʳʭʦʜʦʚ ʧʨʦʮʝʩʩʘ; ʥʘʣʠʯʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʧʦʪʨʝ-

ʙʠʪʝʣʷʤʠ ʧʨʦʮʝʩʩʘ; ʧʨʦʚʝʜʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʚʳʭʦʜ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ; 

 çɺʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴè (II  ʫʨʦʚʝʥʴ): ʚʳʷʚ-

ʣʝʥʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʚ ʪʝʨʤʠ-

ʥʘʭ ʚʳʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ, 

ʦʪʨʘʞʘʶʱʠʭ ʥʝʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʨʝʙʠʪʝ-

ʣʝʡ ʧʨʦʮʝʩʩʘ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʯʠʥ ʥʝʩʦʦʪʚʝʪ-

ʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʧʦʜʪʚʝʨʞʜʝʥʳ ʬʘʢʪʘʤʠ ʥʘ ʦʩʥʦʚʝ 

ʩʦʙʨʘʥʥʳʭ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ; 

 çʉʧʦʩʦʙʥʦʩʪʴè (III  ʫʨʦʚʝʥʴ): ʚʳʷʚʣʝʥʠʝ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ; ʨʘʟʨʘʙʦʪʢʘ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʠʭ ʬʘʢ-

ʪʦʨʦʚ; 

 çʕʬʬʝʢʪʠʚʥʦʩʪʴè (IV ʫʨʦʚʝʥʴ): ʚʳʷʚʣʝʥʠʝ 

ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʜʦʙʘʚʣʷʶʱʝʡ ʮʝʥ-

ʥʦʩʪʴ ʜʣʷ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʠʧʦʚʘʷ ʉʂ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʧʦʣʥʝʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʠʩʪʝʤʦʡ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ 

ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʠ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʶ ʢʦʥʪʨʦʣʷ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ, 

ɻʆʉ, ʌɻʊ ʠ (ʠʣʠ) ʧʦʪʨʝʙʥʦʩʪʷʤ ʬʠʟʠʯʝʩʢʦʛʦ ʠ 

(ʠʣʠ) ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʚ ʠʥʪʝʨʝʩʘʭ ʢʦʪʦʨʦʛʦ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ ʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ 

ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʆʆ.
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ʊʘʙʣʠʮʘ 1 

ʈʝʝʩʪʨ ʧʨʦʮʝʩʩʦʚ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʉʂ ʆʆ 

1. ɼʝʷʪʝʣʴʥʦʩʪʴ ʨʫʢʦʚʦʜʩʪʚʘ ʚ ʉʂ ʆʆ 

1.1 ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ, ʧʦʣʠʪʠʢʠ ʠ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ 

1.2 ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʉʂ ʆʆ 

1.3 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʣʥʦʤʦʯʠʡ 

1.4 ʇʦʜʛʦʪʦʚʢʘ ʢ ʣʠʮʝʥʟʠʨʦʚʘʥʠʶ, ʘʪʪʝʩʪʘʮʠʠ ʠ ʘʢʢʨʝʜʠʪʘʮʠʠ 

1.5 ɸʥʘʣʠʟ ʉʂ ʆʆ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ 

1.6 ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʘ 

1.7 ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʉʂ ʆʆ 

2. ʆʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʉʂ ʆʆ 

2.1*  ʄʘʨʢʝʪʠʥʛ  

2.2*  ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ  

2.3  ɼʦʚʫʟʦʚʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ  

2.4*  ʇʨʠʸʤ ʩʪʫʜʝʥʪʦʚ  

2.5*  ʈʝʘʣʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ  

2.6*  ɺʦʩʧʠʪʘʪʝʣʴʥʘʷ ʠ ʚʥʝʫʯʝʙʥʘʷ ʨʘʙʦʪʘ ʩ ʦʙʫʯʘʝʤʳʤʠ  

2.7  ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

2.8  ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

2.9  ʇʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ (ʘʩʧʠʨʘʥʪʫʨʘ, ʜʦʢʪʦʨʘʥʪʫʨʘ)  

2.10*  ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ  

2.11  ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ  

2.12  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ  

2.13* ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ 

3. ʆʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʦʮʝʩʩʳ ʉʂ ʆʆ 

3.1*  ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʠ ʦʮʝʥʢʘ ʝʛʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

3.2*  ʋʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʆʆ (ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʩʨʝʜʦʡ)  

3.3  ʈʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ  

3.4*  ɹʠʙʣʠʦʪʝʯʥʦʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ  

3.5  ʋʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʦʡ  

3.6*  ʋʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʢʘʤʠ  

3.7  ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ  

3.8  ʉʦʮʠʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʆʆ  

4. ʀʟʤʝʨʝʥʠʷ, ʘʥʘʣʠʟ ʠ ʫʣʫʯʰʝʥʠʝ ʚ ʦʩʥʦʚʥʳʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ 

4.1 ʄʦʥʠʪʦʨʠʥʛ, ʠʟʤʝʨʝʥʠʝ ʠ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʦʚ 

4.2 ɸʥʘʣʠʟ ʨʠʩʢʦʚ 

4.3 ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ 

4.4 ʋʧʨʘʚʣʝʥʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʤʠ 

4.5 ʋʣʫʯʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʚʥʫʪʨʠʚʫʟʦʚʩʢʦʡ ʩʠʩʪʝʤʳ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠ ʚʳʷʚʣʝʥʠʝ 

ʦʙʣʘʩʪʝʡ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʩʝʭ 

ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʝʛʦ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʡ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʥʫʪʨʠʚʫʟʦʚʩʢʦʡ ʩʠʩʪʝʤʳ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʬʦʨʤʝ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʧʨʦ-

ʚʝʨʦʢ), ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʝʰʝʥʠʷʤʠ ʨʝʢʪʦʨʘ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʋʯʸʥʦʛʦ ʉʦʚʝʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʦ-

ʨʝʢʪʦʨʘʤʠ, ʜʝʢʘʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠ-

ʮʘʤʠ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʝʜʫʶʱʠʭ 

ʚʠʜʦʚ ʧʨʦʚʝʨʦʢ: ʢʦʤʧʣʝʢʩʥʦʡ, ʧʣʘʥʦʚʦʡ, ʚʳʙʦʨʦʯ-

ʥʦʡ ʠ ʦʧʝʨʘʪʠʚʥʦʡ, ʘ ʪʘʢʞʝ ʧʫʪʸʤ ʩʘʤʦʦʙʩʣʝʜʦʚʘ-

ʥʠʷ. ʉʘʤʦʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʠ ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʪʯʸʪʦʚ ʢʘ-

ʬʝʜʨʳ, ʬʘʢʫʣʴʪʝʪʘ, ʦʪʜʝʣʘ ʟʘ ʫʯʝʙʥʳʡ ʛʦʜ. 

ʂʦʤʠʩʩʠʷ, ʧʨʦʚʦʜʷʱʘʷ ʧʨʦʚʝʨʢʫ, ʠʤʝʝʪ ʧʨʘʚʦ: 

ʟʘʧʨʘʰʠʚʘʪʴ ʣʶʙʫʶ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʨʘʙʦʪʳ ʠʥ-

ʬʦʨʤʘʮʠʶ, ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʠʟʫʯʘʝʤʦʤʫ ʚʦʧʨʦʩʫ; 

ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʠʭ ʘʥ-

ʢʝʪʠʨʦʚʘʥʠʝ, ʧʦʩʝʱʘʪʴ ʫʯʝʙʥʳʝ ʟʘʥʷʪʠʷ, ʝʩʣʠ ʵʪʦ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʣʘʥʦʤ ʧʨʦʚʝʨʢʠ. ɺ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʩʧʨʘʚʢʝ ʦʪʨʘʞʘʶʪʩʷ ʚʩʝ ʨʘʟʜʝʣʳ, ʚʳʜʝʣʝʥʥʳʝ ʚ 

ʧʣʘʥʝ ʧʨʦʚʝʨʢʠ. ʂ ʩʧʨʘʚʢʝ ʤʦʛʫʪ ʧʨʠʣʘʛʘʪʴʩʷ ʢʦ-

ʧʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʝ ʠʟʣʦʞʝʥʥʳʝ ʚ 

ʤʘʪʝʨʠʘʣʘʭ ʧʨʦʚʝʨʢʠ ʬʘʢʪʳ ʠ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʚʦʜʦʚ ʢʦʤʠʩʩʠʠ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ 

ʩʝʤʝʩʪʨʘ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʢʦʥʪʨʦʣʷ: ʨʝʢʪʦʨʘʪ, ʬʘ-

ʢʫʣʴʪʝʪ, (ʠʥʩʪʠʪʫʪ, ʢʦʣʣʝʜʞ), ʢʘʬʝʜʨʘ: 

1) ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʫʪʚʝʨʞʜʘʶʪʩʷ ʧʣʘʥʳ 
ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʜʦʚʦʜʷʪʩʷ ʜʦ ʢʦʥʪʨʦʣʠʨʫ-

ʝʤʳʭ; 
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2) ʧʨʦʚʦʜʷʪʩʷ ʢʦʥʪʨʦʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩ 
ʩʦʩʪʘʚʣʝʥʠʝʤ ʦʪʯʸʪʦʚ; 

3) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʨʦʢ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ 
ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪʩʷ 

ʧʣʘʥʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʚʳʷʚʣʝʥʥʳʭ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ; 

4) ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʦʢ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ 
ʟʘʩʝʜʘʥʠʷʭ ʨʝʢʪʦʨʘʪʘ, ʋʯʸʥʦʛʦ ʩʦʚʝʪʘ, ʩʦʚʝʪʦʚ ʬʘ-

ʢʫʣʴʪʝʪʦʚ (ʠʥʩʪʠʪʫʪʦʚ, ʢʦʣʣʝʜʞʘ), ʟʘʩʝʜʘʥʠʷʭ ʢʘ-

ʬʝʜʨ. 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ: 

 ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 
ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʦ-

ʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʶ, ʘʢʢʨʝʜʠʪʘʮʠʠ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʙʱʝʩʪʚʝʥʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

 ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙ-
ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ, 

ɻʆʉ ʠ ʌɻʊ; 

 ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʨʦʢʦʚ ʦʩʚʦʝʥʠʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ 

ʦʙʫʯʘʶʱʠʭʩʷ, ʬʦʥʜʦʚ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʦʨʛʘʥʠ-

ʟʘʮʠʠ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ, ɻʆʉ ʠ ʌɻʊ; 

 ʢʘʯʝʩʪʚʦ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʚʳʧʫʩʢʥʠ-
ʢʦʚ, ʠʭ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ; 

 ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʦʡ ʩʦ ʩʪʦ-
ʨʦʥʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʚʳʧʫʩʢʥʠʢʦʚ, ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʟʜʘʥʠʝ 

ʩʠʩʪʝʤ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʨʘʩʩʤʦʪʨʝʥʥʦʡ 

ʚʳʰʝ ʪʠʧʦʚʦʡ ʤʦʜʝʣʠ ʉʂ ʆʆ, ʥʝʩʦʤʥʝʥʥʦ, ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʠʭ ʩʪʫʜʝʥʪʦʚ ʠ ʚʳʧʫʩʢʥʠʢʦʚ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʟʘʨʴʝʚʘ, ɺ.ɺ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘ-
ʮʠʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʪʠʧʦʚʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʢʘʯʝ-

ʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ / ɺ.ɺ. ɸʟʘʨʴʝʚʘ, 

ɺ.ʀ. ʂʨʫʛʣʦʚ, ɺ.ʉ. ʉʦʙʦʣʝʚ [ʠ ʜʨ.]. ï ʉʇʙ.: ʀʟʜ-ʚʦ 

ʉʇʙɻʕʊʋ, 2006. ï 408 ʩ 

2. ʉʪʘʥʜʘʨʪʳ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʢʘʯʝʩʪʚʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ESG). ï ʈʝʞʠʤ ʜʦ-
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ʈʇɻʔʑɾʆʁɾ ʉɾʊʌʉʊɹ ʈʇɽʑʁʈʆʁʃʇɻ ʊʃʇʄʕɿɾʆʁʘ 
ɼʴʷʢʦʚ ʀ. ʌ 

ɼ-ʨ ʪʝʭʥ. ʥʘʫʢ. ʧʨʦʬ ʋʣʴʷʥʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʈʦʩʩʠʷ, ʛ. ʋʣʴʷʥʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʘ ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʝʙʫʶʪ ʨʘʟʙʦʨʢʫ ʫʟʣʘ, ʩʚʷʟʘʥʥʫʶ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. ɺʩʣʝʜʩʪʚʠʝ 

ʠʟʥʦʩʘ ʧʦʷʚʣʷʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʚʨʘʱʝʥʠʷ (ʢʦʣʝʙʘʥʠʷ) ʚʘʣʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʚ ʫʚʝʣʠ-

ʯʝʥʠʠ ʨʝʩʫʨʩʘ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʨʝʤʦʥʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ ʟʘ ʩʯʝʪ ʩʦʭʨʘʥʝʥʠʷ ʩʤʘ-

ʟʦʯʥʦʛʦ ʩʣʦʷ ʩ ʧʦʤʦʱʴʶ ʣʘʙʠʨʠʥʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ. ʇʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʘʣʘ ʠ ʧʦʜʰʠʧʥʠʢʦʚ ʦʧʨʝʜʝʣʷʶʪ 

ʜʠʘʧʘʟʦʥʳ ʫʩʪʦʡʯʠʚʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ. 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ çʚʘʣïʧʦʜʰʠʧʥʠʢ ʩʢʦʣʴʞʝʥʠʷè, ʥʘʛʨʫʞʝʥʥʦʡ ʨʘʚʥʦ-

ʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʩʠʣʘʤʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʣʦʪʥʝʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ, ʬʫʥʢʮʠʷ ʰʪʨʘʬʘ, ʠʪʝʨʘʮʠʦʥʥʳʡ 

ʧʨʦʮʝʩʩ. 
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Abstract:  The article discusses the issues of increasing the life of bearings of vehicles, require significant 

costs for maintenance. In consequence of this there is instability of the rotation (vibration) of the crankshaft, which 

is the uncertainty in the increase of the resource and periodicity of repair influences. 

The aim of this work is to increase the resource of bearings due to the probability of preservation of a lubricant 

layer in each connecting rod and main bearing the crankshaft of the engine by means of labyrinth seals. The char-

acteristics of the crankshaft and bearings determine the ranges of the angular velocity of rotation of the crankshaft. 

 

Key words: seal, optimization, the oscillation amplitude, the penalty function, the iterative process. 

 

ʉʦʩʪʦʷʥʠʝ ʚʦʧʨʦʩʘ. 

ʈʝʩʫʨʩʳ ʫʟʣʦʚ çʚʘʣʘ- ʧʦʜʰʠʧʥʠʢʘ ʩʢʦʣʴʞʝ-

ʥʠʷè ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʤʘʰʠʥ. ʋʩʣʦʚʠʷ ʨʘʙʦʪʳ 

ʧʦʜʰʠʧʥʠʢʦʚ ʟʘʚʠʩʷʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʢʦʥʪʘʢʪʘ ʮʘʧʬʳ 

ʩ ʧʦʜʰʠʧʥʠʢʦʤ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʥʘʣʠʯʠʝʤ ʠ ʪʠʧʦʤ ʩʤʘʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʝʡʩʪʚʫ-

ʶʱʝʡ ʥʘʛʨʫʟʢʦʡ, ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʚʘʣʘ, ʩʦʩʪʦʷ-

ʥʠʝʤ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʕʪʠ ʧʨʠʯʠʥʳ 

ʦʙʳʯʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʶ-

ʙʦʛʦ ʦʙʲʝʢʪʘ ʧʦʩʣʝ ʨʝʤʦʥʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɽʩʣʠ 

ʚʘʣ ʩʙʘʣʘʥʩʠʨʦʚʘʥ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ [1, 

2], ʪʦ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ, ʨʘʚʥʦʡ ʢʨʠʪʠʯʝʩʢʦʡ 

ʘʤʧʣʠʪʫʜʝ ʢʦʣʝʙʘʥʠʡ, ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʠʟʥʦʩʘ 

ʪʨʫʱʠʭʩʷ ʜʝʪʘʣʝʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʧʦʪʦʤʫ ʯʪʦ ʩʘʤ 

ʧʨʦʮʝʩʩ ʠʜʝʪ ʟʘ ʩʯʝʪ ʧʦʣʫʞʠʜʢʦʩʪʥʦʛʦ ʪʨʝʥʠʷ.  

 ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ - ʧʦʚʳʰʝʥʠʝ ʨʝʩʫʨʩʘ 

ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ ʟʘ ʩʯʝʪ ʩʦʭʨʘʥʝʥʠʷ ʩʤʘ-

ʟʦʯʥʦʛʦ ʩʣʦʷ ʩ ʧʦʤʦʱʴʶ ʣʘʙʠʨʠʥʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ. 

ɼʣʷ ʵʪʦʛʦ ʥʘ ʢʦʨʝʥʥʳʭ ʰʝʡʢʘʭ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʧʦ 

ʢʨʘʷʤ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʥʘʥʦʩʠʤ ʫʧʨʦʯʥʝʥʥʳʝ ʧʦʣʦʩʢʠ 

ʧʦ ʧʝʨʠʤʝʪʨʫ ʰʠʨʠʥʦʡ ʥʝ ʙʦʣʝʝ 2 ʤʤ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (ʕʄʆ).  

 ɺ ʨʘʙʦʪʘʭ [5, c. 298; 6, ʩ. 92] ʠʩʩʣʝʜʦʚʘʥʳ ʨʝ-

ʩʫʨʩʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʚ ʧʦʜʰʠʧʥʠʢʝ 

ʩʢʦʣʴʞʝʥʠʷ, ʥʦ ʧʨʠ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʧʦʷʚʣʷʶʪʩʷ 

ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʩ ʯʘʩʪʦʪʦʡ, ʦʪʣʠʯʥʦʡ ʦʪ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ 

ʚʘʣʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʯʠʥʘʝʪ ʢʦʣʝʙʘʪʴʩʷ, ʧʨʠ-

ʯʝʤ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʢ ʥʝʢʦʪʦ-

ʨʳʤ ʦʧʨʝʜʝʣʝʥʥʳʤ (ʢʨʠʪʠʯʝʩʢʠʤ) ʟʥʘʯʝʥʠʷʤ. 

ʅʘʯʠʥʘʷ ʩ ʥʝʢʦʪʦʨʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʢʨɤ=ɤ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ minf f= , ʚʘʣ 

ʦʪʭʦʜʠʪ ʦʪ ʧʦʜʰʠʧʥʠʢʘ, ʢʘʢ ʙʳ çʚʩʧʣʳʚʘʝʪè, ʟʘʥʠ-

ʤʘʷ ʥʦʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʶʪ, ʚʦʟʥʠʢʘʝʪ ʧʦʣʫʞʠʜʢʦʩʪʥʦʝ ʪʨʝʥʠʝ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟ-

ʥʦʩʘ, ʧʝʨʝʛʨʝʚ ʧʦʜʰʠʧʥʠʢʘ ʠ ʚʘʣʘ. ʇʨʠ ʜʘʣʴʥʝʡ-

ʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʩʚʝʨʭ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ 

ʚʥʦʚʴ ʫʤʝʥʴʰʘʶʪʩʷ, ʨʠʩ.1. 

 ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʢʦʣʝʙʘʥʠʷ ʚʘʣʘ, ʚʦʟ-

ʥʠʢʘʶʱʠʝ ʧʨʠ ʩʢʦʨʦʩʪʷʭ, ʙʣʠʟʢʠʭ ʢ ʢʨʠʪʠʯʝʩʢʦʡ, 

ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘ-

ʥʠʷ, ʚʦʟʤʫʱʘʶʱʠʤʠ ʩʠʣʘʤʠ ʷʚʣʷʶʪʩʷ ʩʠʣʳ ʠʥʝʨ-

ʮʠʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʤʘʩʩ.  

 

 ʌʠʟʠʢʘ ʧʨʦʮʝʩʩʘ. 

 ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʘ ʧʦʜʰʠʧʥʠʢʘ ʠ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʚ ʤʘʩʣʷʥʦʤ ʩʣʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʩʠʩʪʝʤʘ çʚʘʣīʧʦʜʰʠʧʥʠʢīʣʘʙʠʨʠʥʪʥʦʝ 

ʫʧʣʦʪʥʝʥʠʝè [3, ʩ.7; 4, ʩ. 110 ]. ɺʨʘʱʘʶʱʠʡʩʷ ʚʘʣ 

(ʨʠʩ. 2) ʤʘʩʩʦʡ (m) ʩ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ 

(ɤ) ʥʘ ʧʦʜʰʠʧʥʠʢʘʭ ʩʢʦʣʴʞʝʥʠʷ ʥʘʛʨʫʞʝʥ ʧʦ 
ʢʦʥʪʫʨʫ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʠ ʥʘʧʨʘʚ-

ʣʝʥʥʳʤʠ ʦʪ ʮʝʥʪʨʘ ʩʦ ʩʪʦʨʦʥʳ ʚʘʣʘ ʨʘʜʠʘʣʴʥʳʤʠ 

ʩʠʣʘʤʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʪʠʭ ʩʠʣ ʦʙʦʟʥʘʯʝʥʘ F , 

ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʝ pD .  

 ʇʨʠ ʥʝʢʦʪʦʨʦʡ ʚʝʣʠʯʠʥʝ ʵʪʠʭ ʩʠʣ ʬʦʨʤʘ ʚʨʘ-

ʱʝʥʠʷ ʚʘʣʘ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʬʦʨʤʦʡ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʠ ʚʘʣ ʥʘʯʠʥʘʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʧʦʜʰʠʧʥʠ-
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ʢʦʚʦʡ ʦʧʦʨʝ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʨʘʜʠʘʣʴʥʳʭ ʩʞʠʤʘʶʱʠʭ ʩʠʣ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʨʠʪʠʯʝʩʢʠʤʠ ʢʨF . ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʠʟʥʦʩʝ ʧʦʜ-

ʰʠʧʥʠʢʘ ʩʢʦʣʴʞʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ 

ʚʘʣʘ, ʥʘʧʨʠʤʝʨ, ʧʦ ʦʩʠ z ʥʘ ʥʝʢʦʪʦʨʫʶ ʚʝʣʠʯʠʥʫ 

zD, ʪʦ ʫʧʨʫʛʘʷ ʨʝʘʢʮʠʷ ʛʠʜʨʦʩʠʩʪʝʤʳ ʚʦʟʨʘʩʪʘʝʪ 

ʥʘ 
zD

d
, ʛʜʝ ŭ-ʧʦʜʘʪʣʠʚʦʩʪʴ ʫʧʨʫʛʦʡ ʩʠʩʪʝʤʳ, 

ʩʠʣʘ ʠʥʝʨʮʠʠ ʧʦʚʳʰʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ 2m zD w. 

ʂʦʛʜʘ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʤʝʥʴʰʝ ʢʨʠ-

ʪʠʯʝʩʢʦʡ 

 ( 2w<
1

md
), ʪʦ ʫʧʨʫʛʘʷ ʨʝʘʢʮʠʷ ʚʦʟʨʘʩʪʘʝʪ 

ʙʦʣʴʰʝ, ʯʝʤ ʩʠʣʘ ʠʥʝʨʮʠʠ, ʠ ʨʘʟʥʦʩʪʴ ʵʪʠʭ ʜʚʫʭ ʩʠʣ 

ʙʫʜʝʪ ʚʦʟʚʨʘʱʘʪʴ ʚʘʣ ʚ ʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɽʩʣʠ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚʘʣʘ ʤʘʣʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠʯʠʥʦʡ 

ʟʘʟʦʨʘ, ʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ 

ʩʠʣʘ ʪʨʝʥʠʷ fF  ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʵʪʦʤʫ ʧʝʨʝʤʝʱʝ-

ʥʠʶ ʠ ʝʝ ʧʨʦʝʢʮʠʷ ʥʘ ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ (, )y x  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ 

;
yf

F k y=- D
x

F k xt= D, 

ʛʜʝ k-ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ; 

,y xD D - ʧʨʦʝʢʮʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʮʝʥʪʨʘ ʚʘʣʘ ʥʘ 
ʥʝʧʦʜʚʠʞʥʳʝ ʦʩʠ ʢʦʦʨʜʠʥʘʪ.  

 ʂʦʣʝʙʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫʩʪʘʥʦ-

ʚʦʯʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʝʨʝʢʦʩʦʚ ʚʘʣʘ ʩ ʦʧʦʨʘʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʟʘʟʦʨ, ʦʧʠʩʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠ-

ʷʤʠ:  

=0; + +mx bx cx qy my by cy+ + + ī 0qx= ,    (1) 

ʛʜʝ m-ʧʨʠʚʝʜʝʥʥʘʷ ʤʘʩʩʘ ʚʘʣʘ; ,  x y ī ʢʦ-
ʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʤʘʩʩ ʚʘʣʘ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ 

ʦʪʩʯʝʪʘ; ,bx by- ʩʦʩʪʘʚʣʷʶʱʠʝ ʜʝʤʧʬʠʨʫʶ-

ʱʝʡ ʩʠʣʳ; ,cx cy- ʩʦʩʪʘʚʣʷʶʱʠʝ ʫʧʨʫʛʦʡ ʩʠʣʳ; 

,qx qy- ʩʦʩʪʘʚʣʷʶʱʠʝ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʠʣʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʢʦʦʨʜʠʥʘʪ ,x y; 

,y cc c c= + ʛʜʝ yʩ- ʢʦʵʬʬʠʮʠʝʥʪ ʢʚʘʟʠʫ-

ʧʨʫʛʠʭ ʩʠʣ ʚ ʣʘʙʠʨʠʥʪʥʦʤ ʫʧʣʦʪʥʝʥʠʠ; cʩ-ʞʝʩʪ-
ʢʦʩʪʴ ʫʧʨʫʛʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʚʘʣʘ ʠʟ 

ʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʝ ʚ ʜʨʫʛʦʝ. 

 ɻʨʘʥʠʮʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʠ-

ʩʪʝʤʳ (1) ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ ʩʠʣ 

 
2 2cbx mqx= .   (2) 

 ʇʨʝʜʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ (2) ʚ ʙʝʟʨʘʟʤʝʨʥʦʡ 

ʬʦʨʤʝ 

V ( )1 2 1a a= x+, 

ʛʜʝ 

( )
2

1 2/ ; / ;y ʫa bx qx a c kl p= w = D D 

ʫ,l D - ʜʣʠʥʘ ʧʦʜʰʠʧʥʠʢʘ ʠ ʟʘʟʦʨ ʫʧʣʦʪʥʝʥʠʷ; 

2
o/ ;ʫr l p mx= D D wr- ʨʘʜʠʫʩ ʧʦʜʰʠʧ-

ʥʠʢʘ;pD -ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʚ ʫʧʣʦʪʥʝʥʠʠ; 

o /c mw = ī ʩʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʚʘʣʘ ʙʝʟ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʫʧʣʦʪʥʝʥʠʷ. 

ʈʝʰʝʥʠʝ 

 ɿʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʳʩʢʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ 

1a  ʠ 2a  ʧʦ ʜʘʥʥʳʤ çʦʪʢʣʠʢʘè ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʥʘ ʠʟʤʝʥʝʥʠʝ V. ʂʦʣʝʙʘʥʠʷ ʩʠʩʪʝʤʳ ʚʳʟʳʚʘʶʪ 
ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʦʨʳ ʩʢʦʣʴʞʝʥʠʷ ʩʨʝʜʠʥʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʜʰʠʧʥʠʢʘ, ʩʥʠʞʘʷ ʛʨʘʥʠʮʳ ʠ ʧʦʪʝʨʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ çʚʘʣïʧʦʜʰʠʧʥʠʢ ʩʢʦʣʴʞʝ-

ʥʠʷè, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʫʧʣʦʪʥʠʪʝʣʴʥʦʤ ʟʘʟʦʨʝ. ʇʨʠ 

ʨʘʙʦʯʝʤ ʭʦʜʝ ʜʚʠʛʘʪʝʣʷ ʩʦ ʩʪʦʨʦʥʳ ʰʘʪʫʥʘ, ʜʝʡ-

ʩʪʚʫʶʱʠʝ ʩʠʣʳ ʠʥʝʨʮʠʠ ʠ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ ʚʳʟʳ-

ʚʘʶʪ ʩʛʣʘʞʠʚʘʥʠʝ ʥʝʨʦʚʥʦʩʪʝʡ ʧʦʜʰʠʧʥʠʢʘ ʩʢʦʣʴ-

ʞʝʥʠʷ ʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʢ ʚʘʣʘ, ʪʘʢ ʠ 

ʧʦʜʰʠʧʥʠʢʘ. 

 ʇʨʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʚʘʣʘ ʠʣʠ ʠʩʢʨʠʚʣʝʥʠʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʰʠʧʥʠʢʘ ʩʢʦʣʴʞʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʨʝ-

ʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦ-

ʦʨʜʠʥʘʪ (,x y) ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʨʘʚʥʦʚʝʩʠʷ ʚʘʣʘ ʚ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ:  

 

4 4 4 2 2 2

4 2 2 2 2 2
2x y xy

z z z z z z
D N N S

x x y y y y x y

å õµ D µ D µ D µ D µ D µ D
+ + = + +æ ö

µ µ µ µ µ µ µ µç ÷
,   (3)

ʛʜʝ 

( )

3

212 1

Eh
D= -

-m
ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ 

ʞʝʩʪʢʦʩʪʴ ʧʦʜʰʠʧʥʠʢʦʚʦʡ ʦʧʦʨʳ; E-ʤʦʜʫʣʴ 
ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʧʦʜʰʠʧʥʠʢʘ ʩʢʦʣʴʞʝʥʠʷ; 

h-ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʧʦʜʰʠʧʥʠʢʘ ʩʢʦʣʴʞʝʥʠʷ; 

ɛ-ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ; ,x yN N -ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʠ ʥʦʨʤʘʣʴʥʳʭ ʩʠʣ ʚ ʛʨʘʥʷʭ ʧʦʜʰʠʧʥʠʢʘ; 

xyS -ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʩʘʪʝʣʴʥʳʭ ʩʠʣ.  

 ɽʩʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʦʨʤʘʣʴʥʳʭ ʩʠʣ ʚ ʛʨʘʥʷʭ 

ʧʦʜʰʠʧʥʠʢʘ ʨʘʚʥʳ, ʪʦ ʤʦʞʥʦ ʧʨʠʥʷʪʴ  

; 0x y xyN N F S= =- =. 
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 ɺʚʦʜʷ ʦʙʦʟʥʘʯʝʥʠʝ 
ʢʨ2

F

D
l =  ʠ ʥʦʚʫʶ ʥʝʟʘ-

ʚʠʩʠʤʫʶ ʧʝʨʝʤʝʥʥʫʶ ,r¡r=lʛʜʝ r¡- ʧʦʣʷʨ-

ʥʳʡ ʨʘʜʠʫʩ, ʪʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (3) 

ʩʨʝʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʰʠʧʥʠʢʘ ʧʨʠʤʝʪ ʚʠʜ 

 

4 3 2

4 3 2 2 2

d 2 d 1 d 1 1 d
1 1 0

d d d d

z z z zå õ å õD D D D
+ + - + + =æ ö æ ö

r r r r r r r rç ÷ ç ÷
.   (4) 

 ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʜʚʫʭ ʜʨʫʛʠʭ ʯʘʩʪʥʳʭ ʨʝʰʝʥʠʡ ʧʨʝʜʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ (4) ʚ ʚʠʜʝ 

2 2

2 2

d 1 d d 1 d
0

d d d d

z zå õå õD D
+ + =æ öæ ö

r r r r r rç ÷ç ÷
. 

 ʆʯʝʚʠʜʥʦ, ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʙʫʜʫʪ ʚʳʨʘʞʝʥʳ  

 
2

2

d 1 d
0,

d d

z zD D
+ =

r r r
      (5) 

ʠ ʟʘʚʠʩʠʤʦʩʪʴ (5) ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ  
2

2 2

2
0,

d z d z
z

d d

D D
r +r +r D =
r r

ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʨʘʚʥʝʥʠʝ ɹʝʩʩʝʣʷ ʥʫ-

ʣʝʚʦʛʦ ʧʦʨʷʜʢʘ. 

 ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʘʣ ʧʦ ʪʦʨ-

ʮʘʤ ʠʤʝʝʪ ʢʦʣʴʮʝʚʳʝ ʧʦʣʦʩʢʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʫʧʨʦʯʥʝʥʠʷ [4, ʩ. 110], ʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʰʠʧ-

ʥʠʢʘ ʩʢʦʣʴʞʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

çʜʦʨʦʞʢʠè ʰʠʨʠʥʦʡ ʨʘʚʥʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʦ-

ʣʦʩʢʘʤ ʚʘʣʘ, ʪ. ʝ. ʧʨʦʠʩʭʦʜʠʪ ʤʝʩʪʥʳʡ ʠʟʥʦʩ ʧʦʜ-

ʰʠʧʥʠʢʘ ʨʘʚʥʳʡ 1l , ʨʠʩ. 2. ʊʦʛʜʘ ʣʠʥʝʡʥʳʝ ʧʝʨʝʤʝ-
ʱʝʥʠʷ ʚʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ , ,x y z (ʦʨʜʠʥʘʪʳ 

ʩʨʝʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʬʫʥʢ-

ʮʠʠ ɹʝʩʩʝʣʷ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ, ʘ ʫʛʣʦʚʳʝ ʧʝʨʝʤʝ-

ʱʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ɹʝʩʩʝʣʷ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ. 

 ɽʩʣʠ ʧʦʜʰʠʧʥʠʢ ʩʢʦʣʴʞʝʥʠʷ ʥʘʛʨʫʞʝʥ ʧʦ 

ʢʦʥʪʫʨʫ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʨʘʜʠʘʣʴ-

ʥʳʤʠ ʩʠʣʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʢ ʮʝʥʪʨʫ, ʪʦ ʜʣʷ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʨʘʚʥʦʚʝʩʠʷ ʧʦʣʝ ʥʘʧʨʷʞʝʥʠʡ 

ʩʞʘʪʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʧʦʜʰʠʧʥʠʢ, ʦʜʥʦ-

ʨʦʜʥʦ, ʚʝʣʠʯʠʥʳ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʦʜʠʥʘʢʦʚʳ 

ʜʣʷ ʚʩʝʭ ʪʦʯʝʢ ʧʦʜʰʠʧʥʠʢʘ. ʊʦʛʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʨʘʜʠʘʣʴʥʳʭ ʩʠʣ 1F  ʠ 2F , ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝ-
ʣʝʥʥʳʭ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʠ ʥʘʨʫʞʥʦʤʫ ʢʦʥʪʫʨʘʤ 

ʨʘʚʥʳ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʥʘʧʨʘʚʣʝʥʠʶ. ɺʝʣʠʯʠʥʳ ʛʣʘʚ-

ʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʚʩʝʭ ʪʦʯʝʢ 

ʰʝʡʢʠ ʚʘʣʘ ʠ ʷʚʣʷʶʪʩʷ ʥʘʧʨʷʞʝʥʠʷʤʠ ʩʞʘʪʠʷ ʧʦʜ-

ʰʠʧʥʠʢʘ ʩʢʦʣʴʞʝʥʠʷ. 

 ɺ ʩʣʫʯʘʝ ʦʩʝʩʠʤʤʝʪʨʠʯʥʳʭ ʬʦʨʤ ʩʨʝʜʠʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʘ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʦʪ ʨʘʜʠʘʣʴʥʳʭ 

ʠ ʢʘʩʘʪʝʣʴʥʳʭ ʩʠʣ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ, ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʦʪ ʩʠʣ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʧʝʨʝʤʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ r ʧʨʠʥʠ-

ʤʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:  

2
2

2

d d

d d
r

z z
M D

è øD m D
=- l +é ùr r rê ú

; 

 

2
2

2

1
.t

d z d z
M D

d d

è øD D
=- l +mé ùr r rê ú

  

 ʀʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʚʘʣʘ ʚ ʩʝʯʝʥʠʷʭ ʚʢʣʘ-

ʜʳʰʘ, ʚʳʟʳʚʘʶʱʠʡ ʠʟʥʦʩ ʧʦʜʰʠʧʥʠʢʘ, ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ  

 () () ()2
2 3 42

1
rM D C C f C p

è ø-m
r = l + r + ré ùrê ú

,    (7) 

ʛʜʝ () () ()o 1

1
f J J

-m
r = r - r

r
; () () ()o 1

1
p Y Y

-m
r = r - r

r
; 

()o o(ɟ), ɟJ Y  ī ʬʫʥʢʮʠʠ ɹʝʩʩʝʣʷ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʨʦʜʘ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ ( )1m-  ʠ n  ʠ 

( )1n+  ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴ-

ʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ  

 ( )() ()1
;n n

nn

d
J x x x J x

dx
-

è ø= ê ú  

 ( )() ()1
;n n

nn

d
J x x x J x

dx

-

+
è ø=- ê ú 
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 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

iC ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤ ʩʣʝʜʫʶʱʠʝ ʢʨʘʝ-

ʚʳʝ ʫʩʣʦʚʠʷ: 
 

 () ()0; 0rM za = D a =; () 0,rM b =  

ʛʜʝ 1ba=l ʠ 2bb=lī ʙʝʟʨʘʟʤʝʨʥʳʝ ʨʘ-
ʜʠʫʩʳ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʢʦʥʪʫʨʦʚ ʧʦʜʰʠʧ-

ʥʠʢʘ; 1 2
,b b -ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʤʝʨʳ ʤʝʞʜʫ ʢʘ-

ʥʘʚʢʘʤʠ ʠ ʦʪ ʥʘʨʫʞʥʝʛʦ ʢʨʘʷ ʧʦʜʰʠʧʥʠʢʘ ʩʢʦʣʴʞʝ-

ʥʠʷ ʜʦ ʢʘʥʘʚʢʠ. 

 ʀʩʧʦʣʴʟʫʝʤ ʯʘʩʪʥʳʝ ʠʥʪʝʛʨʘʣʳ ʬʫʥʢʮʠʠ ɹʝʩ-

ʩʝʣʷ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʦʜʘ  

n -ʛʦ ʧʦʨʷʜʢʘ, ʚʳʨʘʞʝʥʥʳʝ ʩʪʝʧʝʥʥʳʤ ʨʷ-

ʜʦʤ, ʠ ʫʨʘʚʥʝʥʠʝ (7), ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʢʘʟʘʥ-

ʥʳʝ ʢʨʘʝʚʳʝ ʫʩʣʦʚʠʷ ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ 

() ()

() ()

() ()

() ()

2 3 42

1 2 3 o 4 o

2 3 42

1 2 3 o 4 o

1
0;

ln 0;
1

0;

ln 0.

ʉ ʉ f C p

C C C J C Y

C C f C p

C C C J C Y

-m û
+ a + a = îa

î+ a+ a + a =î
-m ü

+ b + b = îb
î
î+ b+ b + b =ý

    (8) 

 ʂʦʨʥʠ ʩʠʩʪʝʤʳ ʦʜʥʦʨʦʜʥʳʭ ʫʨʘʚʥʝʥʠʡ ʦʪʣʠ-

ʯʘʶʪʩʷ ʦʪ ʥʫʣʷ (ʫʩʣʦʚʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʩʢʨʠʚʣʝʥ-

ʥʦʡ ʬʦʨʤʳ ʨʘʚʥʦʚʝʩʠʷ ʧʦʜʰʠʧʥʠʢʘ) ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʠʟ ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʚ ʩʠʩʪʝʤʳ ʦʜʥʦʨʦʜʥʳʭ ʫʨʘʚʥʝʥʠʡ (8), ʦʙ-

ʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ. 

() ()

() ()

() ()

() ()

2

o o

2

o o

10

1
ln

010

1
ln

f p

J Y

f p

J Y

-m
a a

a
a a a

=-m
b b

b
b b

b

 

ʠʣʠ ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʚʝʩʪʠ ʢ ʩʣʝʜʫʶ-

ʱʝʤʫ ʚʳʨʘʞʝʥʠʶ: 

() () () () () (){ }

() () () () () (){ }

()() ()()

o o o o2

o o o o2

1
Ŭ

1
ɓ

ln 0.

f Y Y p J J

f Y Y p J J

f p f p

-m
b - a - b b - a -è ø è øê ú ê úa

-m
- b - a - a b - a -è ø è øê ú ê úb
a

- b a - a b =è øê úb

  ( 9) 

 
ɿʘʜʘʚʘʷʩʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʤʝʞʜʫ ʵʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʠʩʧʦʣʴʟʫʷ ʪʘʙʣʠʮʳ 

ʬʫʥʢʮʠʡ ɹʝʩʩʝʣʷ ʥʫʣʝʚʦʛʦ ʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʨʘʜʠʘʣʴʥʳʭ ʩʠʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʶ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ʬʦʨʤʳ ʨʘʚʥʦʚʝʩʠʷ ʩ ʦʜʥʠʤ 

ʫʟʣʦʚʳʤ ʜʠʘʤʝʪʨʦʤ, ʘ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʮʠʨʢʫ-

ʣʷʮʠʦʥʥʦʡ 
qx

 ʠ ʜʝʤʧʬʠʨʫʶʱʝʡ

 

ʩʠʣʳ bx ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦʤ 1/qx bx w a=
, ʛʜʝ w- 

ʩʨʝʜʠʥʥʘʷ

 ʧʦʚʝʨʭʥʦʩʪʴ
 
ʧʝʨʝʤʝʱʝʥʠʷ ʚʘʣʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʦʩʠ ʭ. 

  ʇʨʠ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝ-

ʥʠʷ ʤʝʞʜʫ ʨʘʜʠʫʩʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ 

ʢʦʥʪʫʨʦʚ ʧʦʜʰʠʧʥʠʢʘ ʟʘʚʠʩʠʤʦʩʪʴ (9) ʩʪʘʥʦʚʠʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ ʩ ʦʜʥʠʤ ʥʝʠʟʚʝʩʪʥʳʤ ʠ ʝʛʦ ʨʝʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʪʘʙʣʠʮ ɹʝʩʩʝʣʷ. ʆʪʤʝʪʠʤ, ʯʪʦ ʢʚʘʜʨʘʪ 

ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʨʘʜʠʫʩʘ ʥʘʨʫʞʥʦʛʦ ʢʦʥʪʫʨʘ ʧʦʜ-

ʰʠʧʥʠʢʘ ʚʳʨʘʞʘʶʪ 

( ) []
2 ʢʨ2 2 2

2 2

F
b b

D
b = l = ¢ b, 

ʪʦʛʜʘ ʧʨʠʭʦʜʠʤ ʢ ʩʣʝʜʫʶʱʝʤʫ ʚʳʨʘʞʝʥʠʶ ʜʣʷ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʜʠʘʣʴʥʳʭ 

ʩʠʣ 

2
ʢʨ ʢʨ2

2

.
D

F F
b
è ø=b ¢ê ú 

 ʆʧʨʝʜʝʣʠʚ ʢʨF  ʠ ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʚʘʣʘ ʩ 

ʧʦʜʰʠʧʥʠʢʦʤ ʩʢʦʣʴʞʝʥʠʷ, ʥʘʭʦʜʠʤ ʩʨʝʜʥʝʝ ʜʘʚʣʝ-

ʥʠʝ, ʘ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʦʜ-

ʰʠʧʥʠʢʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʩʪʝʤʝ ʦʛʨʘʥʠ-

ʯʝʥʠʡ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ. 
  ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʦʧʪʠʤʠʟʘʮʠʠ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʧʨʠʥʠʤʘʝʤ ʚʝʣʠʯʠʥʫ ʠʟ-

ʤʝʥʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʷʨʥʦʛʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʚʘʣʘ ű, ʙʝʟʨʘʟʤʝʨʥʦʛʦ 
ʢʦʵʬʬʠʮʠʝʥʪʘ V ʠ ʚʝʣʠʯʠʥʳ ʧʝʨʝʤʝʱʝʥʠʷ ʚʘʣʘ 

zD  ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ z  ʚ ʚʠʜʝ 
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( )
2

2

1 1
1rt

z z
T D

è øµ D µD
=- -m -é ùVµVµj V µjê ú

min­ . 

 ɺʩʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚʳʰʝ ʚ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ ʬʦʨʤʝ. ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʘʥʥʳʝ, ʪ. ʝ. ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚʳʨʘʞʘ-

ʶʪʩʷ ʦʙʳʯʥʦ ʥʝʨʘʚʝʥʩʪʚʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʜʦ-

ʧʫʩʪʠʤʳʤʠ ʦʙʣʘʩʪʷʤʠ. ʊʘʢ ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʷ ʥʝʣʠ-

ʥʝʡʥʳʝ, ʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʰʪʨʘʬʥʳʭ 

ʬʫʥʢʮʠʡ. ʇʨʦʚʝʨʢʫ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠ ʥʘʧʨʘʚʣʝʥ-

ʥʦʤ ʧʦʠʩʢʝ ʤʦʞʥʦ ʩʦʚʤʝʩʪʠʪʴ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʮʝʣʝ-

ʚʦʡ ʬʫʥʢʮʠʠ f ( )
minrtT , ʝʩʣʠ ʠʩʢʘʪʴ ʤʠʥʠʤʫʤ 

ʬʫʥʢʮʠʦʥʘʣʘ ʌ: 

 ( )
min

1

ʌ
n

rt i
i

f T
=

= +h cä , 

ʛʜʝ h- ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ; ic -
ʰʪʨʘʬʥʳʝ ʬʫʥʢʮʠʠ (ʰʪʨʘʬʳ), ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 

ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʫ ʛʨʘʥʠʮ ʜʦʧʫʩʢʘʝʤʦʡ ʦʙʣʘ-

ʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʫʩʣʦʚʠʡ ʦʛʨʘʥʠʯʝʥʠʡ. 

 ɽʩʣʠ ʰʘʛ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʢʘʟʘʣʩʷ 

ʥʘʩʪʦʣʴʢʦ ʙʦʣʴʰʠʤ, ʯʪʦ ʚʳʙʨʘʥʥʘʷ ʪʦʯʢʘ ʚʳʰʣʘ ʠʟ 

ʜʦʧʫʩʢʘʝʤʦʡ ʦʙʣʘʩʪʠ (ʦʙʣʘʩʪʴ ʇʘʨʝʪʦ), ʪʦ ʰʪʨʘʬ-

ʥʘʷ ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʠʟʤʝʥʠʪʴ ʩʚʦʡ ʟʥʘʢ. ʀʟʤʝʥʝ-

ʥʠʝ ʟʥʘʢʘ ʬʫʥʢʮʠʠ icʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʫʤʝʥʴʰʝʥʠʷ ʰʘʛʘ. ʇʨʦʮʝʩʩ ʧʦʠʩʢʘ ʤʝʪʦʜʘ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʨʦʛʨʘʤʤʝ ANSYS, ʢʘʞ-

ʜʳʡ ʚʳʙʨʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʝʨʷʝʪʩʷ 

ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʇʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʮʝʣʝʚʦʡ 

ʬʫʥʢʮʠʠ ʰʪʨʘʬ ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʪʢʣʦʥʝʥʠʶ ʚʝʣʠ-

ʯʠʥʳ ʦʪ ʛʨʘʥʠʮʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʙʣʘʩʪʠ ʚ ʦʙʝ ʩʪʦ-

ʨʦʥʳ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʚʘʜʨʘʪʠʯ-

ʥʦʡ ʰʪʨʘʬʥʦʡ ʬʫʥʢʮʠʠ ʦʙʦʩʥʦʚʘʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʠ ʨʝʰʝʥʠʠ 

ʢʣʘʩʩʘ ʟʘʜʘʯ ʥʝʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺʳ-

ʯʠʩʣʝʥʠʝ ʥʦʚʳʭ çʚʝʩʦʚʳʭè ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʧʝʨʝ-

ʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʰʪʨʘʬʥʦʡ ʬʫʥʢʮʠʠ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʦʩʣʘʙʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ, ʪ. ʝ. 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʨʝʣʘʢʩʘʮʠʠ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ, 

ʠ ʪʦʛʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʦʡ ʤʝʪʦʜ ʦʧʪʠʤʠ-

ʟʘʮʠʠ. 

 ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʢʨʠʚʳʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ï ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʡ pD  ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʨʘ-

ʥʠʯʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ: 

( )
2

ʛ 2
1 2 o

ʦ

/ 1ʫa a kl p m
å õw

è ø= D D w +æ ö ê úwç ÷
, 

ʛʜʝ ʛɤī ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʥʘ ʛʨʘʥʠʮʝ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʨʘʱʝʥʠʷ.  

 ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʘʶʪ ʦʧʪʠʤʘʣʴ-

ʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ: 1 4,071a = ; 2 0,477a =  

ʠ 0,493q= w. ɿʘ ʧʨʝʜʝʣʘʤʠ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥ-
ʪʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʦʩʘ ʧʦʜʰʠʧʥʠʢʘ ʠ ʚʘʣʘ ʚʦʟ-

ʨʘʩʪʘʝʪ.  

ɿʘʢʣʶʯʝʥʠʝ 

 ʇʦʣʫʯʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʦʙʣʘʜʘʶʪ ʥʘʫʯʥʦʡ ʥʦʚʠʟʥʦʡ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ, ʘ ʠʤʝʥʥʦ: ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʰʠʧ-

ʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʞʠʜʢʦʩʪʥʦʡ 

ʩʤʘʟʢʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʚʠʛʘʪʝʣʷ; 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝ-

ʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 1a  ʠ 2a  ʧʦ ʜʘʥʥʳʤ çʦʪʢʣʠʢʘè ʧʦ-

ʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʠʟʤʝʥʝʥʠʝ V; ʧʨʠ ʥʘʣʠʯʠʠ 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʜʠʫʩʘʤʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʢʦʥʪʫʨʦʚ ʧʦʜʰʠʧʥʠʢʘ, 

ʟʘʚʠʩʠʤʦʩʪʴ (9) ʩʪʘʥʦʚʠʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʩ ʦʜʥʠʤ ʥʝ-

ʠʟʚʝʩʪʥʳʤ ʠ ʝʛʦ ʨʝʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʧʦʜ-

ʙʦʨʘ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʘʙʣʠʮ ɹʝʩ-

ʩʝʣʷ.  

 ʆʜʥʦʨʦʜʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʧʨʦʚʝ-

ʨʷʣʘʩʴ ʨʘʩʯʝʪʦʤ ʢʨʠʪʝʨʠʷ ʂʦʭʨʝʥʘ, ʘ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʤʦʜʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ.  

  

 ɺʳʚʦʜʳ  

1. ɸʥʘʣʠʟ ʦʧʳʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝ-

ʙʘʥʠʡ ʚʘʣʘ ʩ ʣʘʙʠʨʠʥʪʦʚʳʤ ʫʧʣʦʪʥʝʥʠʝʤ ʠʟʤʝʥʷ-

ʝʪʩʷ ʚʦʢʨʫʛ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʝʛʦ ʚʨʘʱʝʥʠʷ.  

2. ʋʩʪʦʡʯʠʚʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʥʘ ʧʦʜʰʠʧʥʠ-

ʢʘʭ ʩʢʦʣʴʞʝʥʠʷ ʠ ʠʭ ʨʝʩʫʨʩ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ 

ʥʘʥʝʩʝʥʠʠ ʧʦ ʢʨʘʷʤ ʚʘʣʘ ʫʟʢʠʝ ʫʧʨʦʯʥʝʥʥʳʝ ʧʦ-

ʣʦʩʢʠ ʰʠʨʠʥʦʡ ʥʝ ʙʦʣʝʝ 2 ʤʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʣʷʥʦʛʦ ʩʣʦʷ ʤʝʞʜʫ ʚʘʣʦʤ ʠ 

ʧʦʜʰʠʧʥʠʢʦʤ ʩʢʦʣʴʞʝʥʠʷ. 

3. ʈʘʙʦʯʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ɤ ʚʘʣʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʣʠʙʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʢʨʠʪʠʯʝʩʢʦʡ 

0,7 ʢʨw¢ w, ʣʠʙʦ ʙʦʣʴʰʝ ʢʨ1,3ɤw²   

4. ʂʨʠʪʠʯʝʩʢʠʝ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ʦʙʳʯʥʦ ʨʘʚʥʳ 

ʯʘʩʪʦʪʘʤ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʪʦ ʜʣʷ ʠʭ ʨʝ-

ʰʝʥʠʷ ʧʨʠʤʝʥʠʤʳ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ, ʥʦ ʪʘʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʪʨʫʜʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʢʘʢ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʚʝʩʴʤʘ ʩʣʦʞ-

ʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ ʩʠʣ ʠ ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʨʷʜʝ ʜʦʧʫʱʝʥʠʡ, 

ʪʨʝʙʫʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ. 
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ʈʠʩʫʥʦʢ 1. ʆʩʮʠʣʣʦʛʨʘʤʤʘ ʟʦʥʳ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʚʘʣʘ ʧʨʠ ʯʘʩʪʦʪʝ 

ʚʨʘʱʝʥʠʷ 2500 ʤʠʥ-1; 1 ī ʠʤʧʫʣʴʩʳ ʜʘʪʯʠʢʘ; 2 ī ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ 
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ʊʁʊʋɾʅɹ ʁʀʅɾʉɾʆʁʘ ɻɾʄʁʐʁʆʔ ʁ ʆɹʈʉɹɻʄɾʆʁʘ ɻɾʃʋʇʉɹ ɻɾʋʉɹ ʁ 
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Constructive scheme of stationary air signals sensorôs and algorithms of information processing measure-
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ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʠʘʮʠʦʥʥʳʭ ʧʨʦʠʩʰʝ-

ʩʪʚʠʡ ʥʘ ʩʪʘʨʪʦʚʳʭ ʠ ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʳʭ ʨʝʞʠʤʘʭ 

ʚʝʨʪʦʣʝʪʘ, ʧʨʠ ʨʝʰʝʥʠʠ ʧʦʣʝʪʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʝʣʠʯʠʥʝ ʠ ʧʦʣʦ-

ʞʝʥʠʠ ʚʝʢʪʦʨʘ ʚʝʪʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ 

ʚʝʨʪʦʣʝʪʘ [1-3]. ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʝ-

ʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʝʢʪʦʨʘ ʠʩʪʠʥʥʦʡ ʚʦʟʜʫʰʥʦʡ ʩʢʦ-

ʨʦʩʪʠ ʚʝʨʪʦʣʝʪʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ ʧʦ-

ʣʝʪʘ. 

ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʝʢʪʦʨʘ ʚʝʪʨʘ ʠ ʚʝʢʪʦʨʘ 

ʠʩʪʠʥʥʦʡ ʚʦʟʜʫʰʥʦʡ ʩʢʦʨʦʩʪʠ ʥʘ ʩʪʦʷʥʢʝ, ʧʨʠ ʨʫ-

ʣʝʥʠʠ ʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ ʧʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʨʠ ʚʟʣʝʪʝ ʠ ʧʦʩʘʜʢʝ, ʥʘ ʨʝʞʠʤʝ ʚʠʩʝʥʠʷ ʠ ʚ ʧʦʣʝʪʝ 

ʠʟʚʝʩʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ [4, 5] ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʟʥʘ-

ʯʠʪʝʣʴʥʳʤʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʚʦʟʤʫʱʝʥʠʷʤʠ, 

ʚʥʦʩʠʤʳʤʠ ʚʠʭʨʝʚʦʡ ʢʦʣʦʥʥʦʡ ʥʝʩʫʱʝʛʦ ʚʠʥʪʘ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʙʦʨʪʦʚʳʭ 

ʩʠʩʪʝʤ, ʤʘʢʩʠʤʘʣʴʥʦ ʫʯʠʪʳʚʘʶʱʠʭ ʩʧʝʮʠʬʠʢʫ 

ʘʵʨʦʜʠʥʘʤʠʢʠ ʠ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʚʝʨʪʦʣʝʪʘ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʧʦʣʝʪʘ.  

ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʘʵʨʦʜʠʥʘʤʠʢʠ ʚʝʨʪʦʣʝʪʘ 

ʥʘ ʩʪʦʷʥʢʝ ʠ ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʳʭ ʨʝʞʠʤʘʭ, ʧʨʠ ʧʦ-

ʣʝʪʝ ʥʘ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ ʧʨʝʜʣʦʞʝʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʝʢʪʦʨʘ ʚʝʪʨʘ ʠ ʚʝʢʪʦʨʘ ʠʩʪʠʥʥʦʡ ʚʦʟ-

ʜʫʰʥʦʡ ʩʢʦʨʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚʠʭʨʝʚʦʡ ʢʦʣʦʥʥʳ ʥʝʩʫʱʝʛʦ 

ʚʠʥʪʘ, ʘ ʝʝ ʚʦʩʧʨʠʷʪʠʝ ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʥʝʧʦ-

ʜʚʠʞʥʦʛʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʘʵʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʠ-

ʝʤʥʠʢʘ ï ʜʘʪʯʠʢʘ ʚʦʟʜʫʰʥʳʭ ʩʠʛʥʘʣʦʚ (ʨʠʩ. 1) [6].  

ɼʘʪʯʠʢ ʚʦʟʜʫʰʥʳʭ ʩʠʛʥʘʣʦʚ ʩʦʜʝʨʞʠʪ ʥʝʧʦ-

ʜʚʠʞʥʳʡ ʤʥʦʛʦʢʘʥʘʣʴʥʳʡ ʘʵʨʦʤʝʪʨʠʯʝʩʢʠʡ ʧʨʠ-

ʝʤʥʠʢ 1, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʜʚʫʭ ʨʘʟʥʝʩʝʥʥʳʭ ʧʦ 

ʚʳʩʦʪʝ ʵʢʨʘʥʠʨʫʶʱʠʭ ʜʠʩʢʦʚ 2 ʠ 3, ʤʝʞʜʫ ʚʥʫʪ-

ʨʝʥʥʠʤʠ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʢʦʪʦ-

ʨʳʭ ʚ ʘʟʠʤʫʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʦʜ ʦʜʠʥʘʢʦʚʳʤʠ 

ʫʛʣʘʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʪʨʫʙʢʠ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ 4 

ʜʣʷ ʟʘʙʦʨʘ ʜʘʚʣʝʥʠʡ Pi , ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʝʣʠʯʠʥʫ W 

ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʫʛʦʣ ʥʘʧʨʘʚʣʝʥʠʷ y ʚʝʢʪʦʨʘ 

ʚʝʪʨʘ W  ʥʘ ʩʪʦʷʥʦʯʥʦʤ ʨʝʞʠʤʝ ʜʦ ʟʘʧʫʩʢʘ ʩʠʣʦ-

ʚʦʡ ʫʩʪʘʥʦʚʢʠ ʥʝʩʫʱʝʛʦ ʚʠʥʪʘ. ʅʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦ-

ʚʝʨʭʥʦʩʪʷʭ ʵʢʨʘʥʠʨʫʶʱʠʭ ʜʠʩʢʦʚ 2 ʠ 3 ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʢʦʣʴʮʝʚʳʝ ʢʘʥʘʣʳ 6 ʜʣʷ ʟʘʙʦʨʘ 

ʜʨʦʩʩʝʣʠʨʦʚʘʥʥʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʉʊ.ɼʈ  

ʧʨʠ ʥʘʣʠʯʠʠ ʚʝʪʨʘ. ʅʘ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʬʠʣʠʨʦʚʘʥ-

ʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʵʢʨʘʥʠʨʫʶʱʠʭ ʜʠʩʢʦʚ 2 ʠ 3 ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʟʘʙʦʨʘ ʜʘʚʣʝʥʠʡ iʈa  ʠ 

1-aiP , ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʛʦʣ ʚʝʪʨʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ. 

ɼʣʷ ʚʦʩʧʨʠʷʪʠʷ ʘʵʨʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʥʘ ʨʝʞʠʤʝ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʧʦ ʟʝʤʣʝ ʠ ʥʘ ʚʟʣʝʪʥʦ-

ʧʦʩʘʜʦʯʥʳʭ (ʧʦʣʝʪʥʳʭ) ʨʝʞʠʤʘʭ  
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ʈʠʩ. 1 ï ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʜʘʪʯʠʢʘ ʚʦʟʜʫʰʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʥʝʧʦʜʚʠʞʥʦʛʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʘʵʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʠʝʤʥʠʢʘ 

 

ʧʨʠ ʚʨʘʱʝʥʠʠ ʥʝʩʫʱʝʛʦ ʚʠʥʪʘ ʚʝʨʪʦʣʝʪʘ, ʢʦ-

ʛʜʘ ʥʝʧʦʜʚʠʞʥʳʡ ʜʘʪʯʠʢ ʚʦʟʜʫʰʥʳʭ ʩʠʛʥʘʣʦʚ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʚʦʨʝ ʚʠʭʨʝʚʦʡ ʢʦʣʦʥʥʳ ʥʝʩʫʱʝʛʦ 

ʚʠʥʪʘ, ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʨʘʥʠʨʫʶʱʝʛʦ 

ʜʠʩʢʘ 3 ʫʩʪʘʥʦʚʣʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʘʵʨʦʤʝʪʨʠʯʝ-

ʩʢʠʡ ʧʨʠʝʤʥʠʢ 7 ʚ ʚʠʜʝ ʧʦʣʫʩʬʝʨʳ ʩ ʜʠʘʤʝʪʨʦʤ, 

ʨʘʚʥʳʤ ʜʠʘʤʝʪʨʫ ʚʝʨʭʥʝʛʦ ʵʢʨʘʥʠʨʫʶʱʝʛʦ ʜʠʩʢʘ. 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʩʬʝʨʳ ʥʘ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʨʘʩ-

ʧʦʣʦʞʝʥʦ ʦʪʚʝʨʩʪʠʝ, ʷʚʣʷʶʱʝʝʩʷ ʧʨʠʝʤʥʠʢʦʤ ʧʦʣ-

ʥʦʛʦ ʜʘʚʣʝʥʠʷ Sʇʈ  ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʦʟʜʫʰʥʦʛʦ 

ʧʦʪʦʢʘ ʚʠʭʨʝʚʦʡ ʢʦʣʦʥʥʳ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʚʝʢʪʦʨʦʤ 

ʩʢʦʨʦʩʪʠ SV . ɺ ʧʣʦʩʢʦʩʪʠ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ ʩʠʤʤʝʪʨʠʠ ʚʝʨʪʦʣʝʪʘ, ʧʦʜ ʫʛʣʦʤ 01j  ʢ ʦʩʠ 

ʩʠʤʤʝʪʨʠʠ, ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʚʝʨʩʪʠʷ, 

ʷʚʣʷʶʱʠʝʩʷ ʧʨʠʝʤʥʠʢʘʤʠ ʜʘʚʣʝʥʠʡ 1P  ʠ 2P . ɺ 

ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪ-

ʨʠʠ ʚʝʨʪʦʣʝʪʘ, ʧʦʜ ʫʛʣʦʤ 02j  ʢ ʦʩʠ ʩʠʤʤʝʪʨʠʠ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʚʝʨʩʪʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʠʝʤʥʠʢʘʤʠ 

ʜʘʚʣʝʥʠʡ 3P  ʠ 4P . ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʩʠʤʤʝʪ-

ʨʠʠ ʩʬʝʨʠʯʝʩʢʦʛʦ ʧʨʠʝʤʥʠʢʘ, ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʚʝʨʩʪʠʷ, ʷʚʣʷʶʱʠ-

ʝʩʷ ʧʨʠʝʤʥʠʢʘʤʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ SʉʊP  ʨʝ-

ʟʫʣʴʪʠʨʫʶʱʝʛʦ ʥʘʙʝʛʘʶʱʝʛʦ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ 

ʢʦʣʦʥʥʳ. 

ʇʨʠ ʨʫʣʝʥʠʠ ʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ ʧʦ ʟʝʤʣʝ ʠ ʥʘ 

ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʳʭ (ʧʦʣʝʪʥʳʭ) ʨʝʞʠʤʘʭ, ʟʘ ʤʝʨʫ 

ʚʝʣʠʯʠʥ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ W  

ʠ ʚʝʢʪʦʨʘ ʠʩʪʠʥʥʦʡ ʚʦʟʜʫʰʥʦʡ ʩʢʦʨʦʩʪʠ ɺV  ʚʝʨ-

ʪʦʣʝʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʚʦʟʜʫʰ-

ʥʦʛʦ ʧʦʪʦʢʘ ʚʠʭʨʝʚʦʡ ʢʦʣʦʥʥʳ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʫʛ-

ʣʘʤʠ ʩʢʦʩʘ 1ʚʢ 90 j-=a A
 ʠ 

2ʚʢ 90 j-=b A
, ʢʦʪʦʨʳʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʦʨ-

ʪʦʛʦʥʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʨʠʝʤʥʠʢʘʤʠ ʜʘʚʣʝ-

ʥʠʡ 1P  ʠ 2P , 3P  ʠ 4P . 

ɼʘʚʣʝʥʠʷ 1P  ʠ 2P , 3P  ʠ 4P , SʇP  ʠ SʉʊP  

ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʘʵʨʦʤʝʪʨʠʯʝʩʢʠʤ 

ʧʨʠʝʤʥʠʢʦʤ, ʧʦʜʢʣʶʯʝʥʳ ʢʦ ʚʭʦʜʘʤ ʧʥʝʚʤʦʵʣʝʢʪʨʠ-

ʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 4 (ʨʠʩ. 2), ʚʳʭʦʜʳ ʢʦʪʦʨʳʭ 

ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʤʫʣʴʪʠʧʣʝʢʩʦʨ 5 

ʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 6 ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʫ 7. ʅʘ ʚʭʦʜ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ 5 ʯʝʨʝʟ 
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ʵʣʝʢʪʨʦʠʟʤʝʨʠʪʝʣʴʥʫʶ ʩʭʝʤʫ 8 ʪʘʢʞʝ ʧʦʜʢʣʶʯʝʥʳ 

ʚʳʭʦʜʳ ʧʨʠʝʤʥʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʨʤʦʞʝʥʠʷ Sʊʊ  

ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʥʘʙʝʛʘʶʱʝʛʦ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ 

ʚʠʭʨʝʚʦʡ ʢʦʣʦʥʥʳ ʥʝʩʫʱʝʛʦ ʚʠʥʪʘ ʠ ʚʳʭʦʜʳ ʧʥʝʚʤʦ-

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 9, ʥʘ ʚʭʦʜʳ ʢʦʪʦʨʳʭ 

ʧʦʜʘʶʪʩʷ ʜʘʚʣʝʥʠʷ iʈ, iPa , 1-aiP , ʉʊ.ɼP  ʚʦʩʧʨʠ-

ʥʠʤʘʝʤʳʝ ʥʝʧʦʜʚʠʞʥʳʤ, ʤʥʦʛʦʢʘʥʘʣʴʥʳʤ, ʧʨʦʪʦʯ-

ʥʳʤ ʘʵʨʦʤʝʪʨʠʯʝʩʢʠʤ ʧʨʠʝʤʥʠʢʦʤ 1. ʅʘ ʚʭʦʜ ʤʫʣʴ-

ʪʠʧʣʝʢʩʦʨʘ 5 ʪʘʢʞʝ ʧʦʩʪʫʧʘʶʪ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ 

ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʩʢʦʨʦʩʪʠ ʠ ʫʛʣʘ ʩʥʦʩʘ 

(ɼʀʉʉ) ʠ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

(ʉʅʉ). 

ɺʳʭʦʜ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ʷʚʣʷʝʪʩʷ ʚʳʭʦʜʦʤ ʘʵʨʦ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʧʦ ʚʝʣʠʯʠʥʝ W ʠ ʥʘʧʨʘʚʣʝʥʠʶ 

y (ʠʣʠ ʧʨʦʜʦʣʴʥʦʡ xW  ʠ ʙʦʢʦʚʦʡ zW  ʩʦʩʪʘʚʣʷʶ-

ʱʠʤ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ W ); ʠʩʪʠʥʥʦʡ ʚʦʟʜʫʰ-

ʥʦʡ ʩʢʦʨʦʩʪʠ ɺV , ʫʛʣʘʤ ʘʪʘʢʠ a ʠ ʩʢʦʣʴʞʝʥʠʷ b, 

ʩʦʩʪʘʚʣʷʶʱʠʤ xV , yV , zV  ʚʝʢʪʦʨʘ ɺV  ʠʩʪʠʥʥʦʡ 

ʚʦʟʜʫʰʥʦʡ ʩʢʦʨʦʩʪʠ ʚ ʦʩʷʭ ʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨ-

ʜʠʥʘʪ. 

 
ʈʠʩ. 2 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʝʢʪʦʨʘ ʚʝʪʨʘ ʠ ʠʩʪʠʥʥʦʡ ʚʦʟʜʫʰʥʦʡ 

ʩʢʦʨʦʩʪʠ 

 

ʅʘ ʩʪʦʷʥʢʝ ʚʝʣʠʯʠʥʘ W ʠ ʫʛʦʣ ʥʘʧʨʘʚʣʝʥʠʷ y

, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʜʦʣʴʥʘʷ xW  ʠ ʙʦʢʦʚʘʷ zW  

ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ W, ʘ ʪʘʢʞʝ 

ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ 
0HP  ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʜʘʚ-

ʣʝʥʠʷʤ iP  ʠ ʉʊ.ɼP , ʚʦʩʧʨʠʥʠʤʘʝʤʳʤ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʪʨʫʙʦʢ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ 4 ʠ ʢʦʣʴʮʝʚʦʛʦ ʧʨʠ-

ʝʤʥʠʢʘ 6 ʜʨʦʩʩʝʣʠʨʦʚʘʥʥʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʥʝʧʦʜʚʠʞʥʦʛʦ  

ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʧʨʦʪʦʯʥʦʛʦ ʘʵʨʦʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʧʨʠʝʤʥʠʢʘ 1 (ʨʠʩ. 1). 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ [7], ʫʛʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʪʨʫʙʦʢ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʨʠʩ. 3) ʩʠʤʤʝʪ-

ʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʪʨʫʙʦʢ. ʇʨʠ ʵʪʦʤ ʫʛʣʦʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʫʙʦʢ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩ ʥʦʤʝ-

ʨʘʤʠ i-1 ʠ i+1 ʠʤʝʶʪ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ, ʫʛʣʦʚʘʷ ʢʦ-

ʦʨʜʠʥʘʪʘ ʢʦʪʦʨʦʡ ʩʦʚʧʘʜʘʝʪ ʩ ʢʦʦʨʜʠʥʘʪʦʡ ʤʘʢʩʠ-

ʤʫʤʘ ʫʛʣʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ i-ʪʨʫʙʢʠ ʧʦʣʥʦʛʦ 

ʜʘʚʣʝʥʠʷ. ʇʝʨʝʩʝʢʘʶʱʠʝʩʷ ʚʝʪʚʠ ʫʛʣʦʚʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ i-1 ʠ i+1 ʪʨʫʙʦʢ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʤʝʶʪ 

ʫʯʘʩʪʢʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʫʛʣʦʚʦʡ ʧʨʦʪʷʞʝʥʥʦ-

ʩʪʴʶ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ ʜʘʚʣʝ-

ʥʠʷ ʈi-1, ʈi ʠ ʈi+1 ʟʘʚʠʩʷʪ ʦʪ ʫʛʣʘ ʥʘʧʨʘʚʣʝʥʠʷ ɣ 

ʚʝʪʨʘ, ʥʘʙʝʛʘʶʱʝʛʦ ʥʘ ʥʝʧʦʜʚʠʞʥʳʡ ʤʥʦʛʦʢʘʥʘʣʴ-

ʥʳʡ ʧʨʦʪʦʯʥʳʡ ʘʵʨʦʤʝʪʨʠʯʝʩʢʠʡ ʧʨʠʝʤʥʠʢ.  
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ʈʠʩ. 3 ï ʋʛʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʧʦʜʚʠʞʥʦʛʦ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʧʨʦʪʦʯʥʦʛʦ ʘʵʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʠʝʤ-

ʥʠʢʘ 

 

ʋʢʘʟʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʛʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʝʧʦʜʚʠʞʥʦʛʦ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʧʨʦʪʦʯʥʦʛʦ ʘʵʨʦʤʝʪ-

ʨʠʯʝʩʢʦʛʦ ʧʨʠʝʤʥʠʢʘ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶ-

ʱʠʡ ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʧʝʨʚʠʯʥʳʭ ʠʥʬʦʨʤʘʪʠʚʥʳʭ 

ʩʠʛʥʘʣʦʚ ʈi ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʝʢʪʦʨʘ ʚʝʪʨʘ 

W ʥʘ ʩʪʦʷʥʢʝ ʚʝʨʪʦʣʝʪʘ [7]. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʘ ʜʘʚʣʝʥʠʡ 

Pi ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʤʝʨ i-ʡ ʪʨʫʙʢʠ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʣʦʢʘʣʠʟʦʚʘʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢ-

ʪʦʨʘ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ W. ɿʘ ʪʘʢʫʶ i-ʶ ʪʨʫʙʢʫ ʧʦʣ-

ʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩ. 3, ʧʨʠʥʠʤʘʝʪʩʷ 

ʪʨʫʙʢʘ, ʚ ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

Pi ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʠʟ ʚʩʝʭ ʪʨʫʙʦʢ ʧʦʣʥʦʛʦ 

ʜʘʚʣʝʥʠʷ (ʥʦʤʝʨʘ ʪʨʫʙʦʢ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʙʦʟʥʘ-

ʯʘʶʪʩʷ i = 0,1,2,3én). ʇʨʠ ʵʪʦʤ ʧʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ 

ʦʩʴ ʪʨʫʙʢʠ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʜ ʥʦʤʝʨʦʤ i = 0 ʩʦʚ-

ʧʘʜʘʝʪ ʩ ʥʘʯʘʣʦʤ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʦʪ-

ʩʯʝʪʘ ʫʛʣʘ ʥʘʧʨʘʚʣʝʥʠʷ ɣ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 

W. 

ʇʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʥʦʤʝʨʫ i-ʡ ʪʨʫʙʢʠ ʧʦʣʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʜʘʚʣʝʥʠʝ Pi ʥʘʠʙʦʣʴʰʝʝ, ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʝʨʚʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ɣmi ʫʛʣʦʚʦʡ ʢʦʦʨʜʠʥʘʪʳ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ W ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ , ʛʜʝ n  ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʜ ʦʜʠʥʘʢʦʚʳʤ ʫʛʣʦʤ ʪʨʫʙʦʢ ʧʦʣ-

ʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʢʘʢ ʧʨʘʚʠʣʦ n = 6 ʠʣʠ n = 8). 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʘ ʜʘʚʣʝʥʠʡ 

Pi ʧʨʦʚʦʜʠʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʣʦʞʝʥʠʷ 

ɣ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ W. ʉ ʵʪʦʡ ʮʝʣʴʶ ʩʨʘʚʥʠ-

ʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʜʘʚʣʝʥʠʷ Pi-1 ʠ Pi+1 ʠ ʧʨʦʚʝʨʷ-

ʝʪʩʷ ʢʘʢʦʝ ʠʟ ʥʝʨʘʚʝʥʩʪʚ ʚʳʧʦʣʥʷʝʪʩʷ 

Pi-1 > Pi+1 ʠʣʠ Pi-1 < Pi+1, 

ʛʜʝ Pi-1 ʠ Pi+1  ʜʘʚʣʝʥʠʷ, ʠʟʤʝʨʝʥʥʳʝ ʚ ʪʨʫʙʢʘʭ 

ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʤʝʞʥʳʭ ʩ i-ʦʡ ʪʨʫʙʢʦʡ. 

ɺ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʚʝʢ-

ʪʦʨ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ W ʥʘʭʦʜʠʪʩʷ ʩʣʝʚʘ ʦʪ i-ʡ ʪʨʫʙʢʠ 


