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ɼʘʚʳʜʦʚʘ ɸ. ɼ. 

ɻɹʆʋ ɺʆ  

çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

 

ʆʩʚʦʙʦʞʜʝʥʠʝ ʞʝʥʱʠʥʳ ʠ ʝʝ ʨʘʚʥʦʧʨʘʚʠʝ ʥʝ ʤʦʛʫʪ ʥʘʩʪʫʧʠʪʴ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ. ʅʝʠʟʙʝʞʥʘ ʫʧʦʨʥʘʷ ʠ ʜʣʠʪʝʣʴʥʘʷ ʙʦʨʴʙʘ ʩ ʫʢʦʨʝʥʠʚʰʠʤʠʩʷ 

ʧʨʝʜʨʘʩʩʫʜʢʘʤʠ, ʧʦʣʫʯʠʚʰʠʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʩʠʣʫ "ʟʘʢʦʥʦʚ ʧʨʠʨʦ-

ʜʳ". ɹʦʨʴʙʘ ʵʪʘ ʥʘʯʘʣʘʩʴ ʚ 18-19 ʩʪʦʣʝʪʠʠ.  

ɺ ʢʘʞʜʦʡ ʩʪʨʘʥʝ ʞʝʥʩʢʦʝ ʜʚʠʞʝʥʠʝ ʠ ʙʦʨʴʙʘ ʟʘ ʞʝʥʩʢʦʝ ʨʘʚʥʦʧʨʘʚʠʝ 

ʠʤʝʣʘ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʈʦʩʩʠʠ ʞʝʥʩʢʦʝ ʜʚʠʞʝʥʠʝ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ 

ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ: ʧʝʨʚʳʡ ʵʪʘʧ - ʜʚʠʞʝʥʠʝ ʜʦ ʨʝʚʦʣʶʮʠʠ 1905 ʛʦʜʘ, 

ʢʦʛʜʘ ʞʝʥʱʠʥʳ ʜʦʙʠʚʘʣʠʩʴ ʨʘʚʥʦʧʨʘʚʠʷ ʣʠʰʴ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʠ 

ʚʪʦʨʦʡ ʵʪʘʧ - ʦʪ ʨʝʚʦʣʶʮʠʠ 1905 ʛʦʜʘ ʜʦ ʨʝʚʦʣʶʮʠʠ 1917 ʛʦʜʘ, ʢʦʛʜʘ ʞʝʥ-

ʱʠʥʳ ʜʦʙʠʚʘʣʠʩʴ ʨʘʚʥʦʧʨʘʚʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʚ ʧʦ-

ʣʠʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʦ 1905 ʛʦʜʘ ʤʦʥʘʨʭʠʯʝʩʢʠʡ ʘʙʩʦʣʶʪʠʟʤ ʠʩʢʣʶʯʘʣ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʝ 

ʚʳʙʦʨʳ ʚ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʙʠʨʘ-

ʪʝʣʴʥʳʭ ʧʨʘʚ ʢʘʢ ʤʫʞʯʠʥʳ, ʪʘʢ ʠ ʞʝʥʱʠʥʳ ʚ ʈʦʩʩʠʠ ʥʝ ʠʤʝʣʠ. ɾʝʥʱʠʥʳ 

ʥʝ ʤʦʛʣʠ ʙʦʨʦʪʴʩʷ ʟʘ ʩʚʦʝ ʞʝʥʩʢʦʝ ʨʘʚʥʦʧʨʘʚʠʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʙʳʣʠ ʦʜʠʥʘ-

ʢʦʚʦ ʩ ʤʫʞʯʠʥʘʤʠ ʙʝʩʧʨʘʚʥʳ ʠ ʚ ʵʪʦʤ ʩʤʳʩʣʝ "ʨʘʚʥʦʧʨʘʚʥʳ". ʇʦʣʠʪʠʯʝ-

ʩʢʠ ʘʢʪʠʚʥʳʝ ʞʝʥʱʠʥʳ ʧʨʠʥʠʤʘʣʠ ʧʦʵʪʦʤʫ ʫʯʘʩʪʠʝ ʚ ʦʙʱʝʡ ʧʦʣʠʪʠʯʝ-

ʩʢʦʡ ʙʦʨʴʙʝ ʚʤʝʩʪʝ ʩ ʤʫʞʯʠʥʘʤʠ ʠ ʚʭʦʜʠʣʠ ʚ ʦʙʱʠʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʘʨʪʠʠ. 

ʆʥʠ ʪʘʢ ʞʝ, ʢʘʢ ʤʫʞʯʠʥʳ ʰʣʠ ʟʘ ʩʚʦʙʦʜʫ ʩʚʦʝʛʦ ʥʘʨʦʜʘ ʚ ʪʶʨʴʤʳ, ʩʩʳʣʢʫ 

ʠ ʥʘ ʢʘʪʦʨʛʫ (ʥʘʧʨ., ʉʦʬʴʷ ʇʝʨʦʚʩʢʘʷ, ʉʦʬʴʷ ɹʘʨʜʠʥʘ, ɹʨʝʰʢʦ-

ɹʨʝʰʢʦʚʩʢʘʷ, ɺʝʨʘ ʌʠʛʥʝʨ ʠ ʤʥ. ʜʨ.). ʀ ʚ ʵʪʦʡ ʙʦʨʴʙʝ ʞʝʥʱʠʥʳ ʙʳʣʠ ʥʘ 

ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʤʫʞʯʠʥʘʤʠ [1: ʩ. 125]. 

ʆʙʩʪʘʥʦʚʢʫ ʠʟʤʝʥʠʣʘ ʨʝʚʦʣʶʮʠʷ 1905 ʛʦʜʘ. ʋʞʝ 18 ʬʝʚʨʘʣʷ 1905ʛ. 

ʙʳʣʦ ʚʦʟʚʝʱʝʥʦ ʦ ʞʝʣʘʪʝʣʴʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʧʦʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ "ʜʦʩʪʦʡʥʝʡʰʠʭ, ʜʦʚʝʨʠʝʤ ʥʘʨʦʜʘ ʦʙʣʝʯʝʥʥʳʭ, ʠʟʙʨʘʥʥʳʭ ʦʪ ʥʘʨʦʜʘ 

ʣʶʜʝʡ", ʘ 17 ʦʢʪʷʙʨʷ 1905 ʛʦʜʘ ʙʳʣ ʦʙʥʘʨʦʜʦʚʘʥ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʛʨʘ-

ʬʦʤ ɺʠʪʪʝ ʤʘʥʠʬʝʩʪ ʠʤʧʝʨʘʪʦʨʘ ʅʠʢʦʣʘʷ II, ʠʤʝʚʰʠʡ ʚ ʚʠʜʫ "ʥʝʟʳʙʣʝʤʳʝ 

ʦʩʥʦʚʳ ʛʨʘʞʜʘʥʩʢʠʭ ʩʚʦʙʦʜ" ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʚʰʠʡ ʩʦʟʳʚ ɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ɼʫʤʳ. ʆʜʥʘʢʦ ʧʦʩʣʝʜʦʚʘʚʰʠʡ ʟʘʪʝʤ ʟʘʢʦʥ ʦ ʧʦʨʷʜʢʝ ʚʳʙʦʨʦʚ ʚ ɼʫʤʫ 

ʦʪ 11 ʜʝʢʘʙʨʷ 1905 ʛʦʜʘ ʜʘʣ ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʧʨʘʚʘ ʪʦʣʴʢʦ ʤʫʞʯʠʥʘʤ. ɾʝʥ-

ʱʠʥʳ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʧʨʘʚ ʥʝ ʧʦʣʫʯʠʣʠ ʠ ʦʢʘʟʘʣʠʩʴ ʧʦʣʠʪʠʯʝʩʢʠ ʥʝʨʘʚʥʦ-

ʧʨʘʚʥʳʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠ ʚ ʈʦʩʩʠʠ ʚʦʟʥʠʢʣʦ ʜʚʠʞʝʥʠʝ ʞʝʥʱʠʥ, ʙʦʨʶ-

ʱʠʭʩʷ ʟʘ ʨʘʚʥʳʝ ʩ ʤʫʞʯʠʥʘʤʠ ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʧʨʘʚʘ. ʆʙʲʝʜʠʥʠʚʰʠʝʩʷ 

ʞʝʥʱʠʥʳ - "ʨʘʚʥʦʧʨʘʚʢʠ" ʦʙʨʘʪʠʣʠʩʴ ʢ ʛʨʘʬʫ ɺʠʪʪʝ ʩ ʚʦʧʨʦʩʦʤ ʦʙ ʠʟʙʠ-

ʨʘʪʝʣʴʥʳʭ ʧʨʘʚʘʭ ʞʝʥʱʠʥ. ɻʨʘʬ ɺʠʪʪʝ ʦʪʚʝʪʠʣ, ʯʪʦ "ʧʨʠ ʠʟʜʘʥʠʠ ʤʘʥʠʬʝ-

ʩʪʘ 17 ʦʢʪʷʙʨʷ ʚʦʧʨʦʩ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʞʝʥʱʠʥʘʤ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʧʨʘʚ ʥʝ 
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ʦʙʩʫʞʜʘʣʩʷ". ʊʦʛʜʘ ʞʝʥʱʠʥʳ ʩʦʩʪʘʚʠʣʠ ʧʝʪʠʮʠʶ ʢ ʪʦʣʴʢʦ ʯʪʦ ʠʟʙʨʘʥʥʳʤ 

ʯʣʝʥʘʤ ʧʝʨʚʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʳ. ʇʝʪʠʮʠʶ ʧʦʜʧʠʩʘʣʦ 5000 ʞʝʥʱʠʥ 

ʠ ʦʥʘ ʟʘʢʘʥʯʠʚʘʣʘʩʴ ʪʘʢ: 

"ʀʟʙʨʘʥʥʠʢʠ ʟʝʤʣʠ ʨʫʩʩʢʦʡ, ʚʳ ʧʨʠʟʚʘʥʳ ʢ ʚʝʣʠʢʦʡ ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʨʘ-

ʙʦʪʝ ʥʘ ʧʦʣʴʟʫ ʥʘʰʝʡ ʨʦʜʠʥʳ, ʦʪʥʝʩʠʪʝʩʴ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʙʝʩʧʨʠʩʪʨʘʩʪʥʦ 

ʢ ʟʘʷʚʣʝʥʠʶ ʞʝʥʱʠʥ, ʪʨʝʙʫʶʱʠʭ ʫʨʘʚʥʝʥʠʷ ʧʨʘʚ, ʦʪʟʦʚʠʪʝʩʴ ʩʦʛʣʘʩʠʝʤ 

ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʦʣʦʩʘ ʪʝʭ, ʢʪʦ ʪʚʝʨʜʦ ʫʙʝʞʜʝʥ ʚ ʧʨʘʚʦʪʝ ʩʚʦʠʭ ʪʨʝ-

ʙʦʚʘʥʠʡ, ʠ, ʚ ʯʠʩʣʝ ʨʝʬʦʨʤ, ʦʙʥʦʚʣʷʶʱʠʭ ʈʦʩʩʠʶ, ʚʥʝʩʠʪʝ ʦʙʥʦʚʣʝʥʠʝ 

ʚ ʞʠʟʥʴ ʞʝʥʱʠʥ, ʧʨʠʟʥʘʚ ʟʘ ʥʠʤʠ ʨʘʚʥʳʝ ʧʨʘʚʘ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʩʣʫʞʝʥʠʠ 

ʨʦʜʠʥʝ" [2: ʩ. 7]. 

ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʝ ʧʝʪʠʮʠʷ ʞʝʥʱʠʥ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʥʘ ʦʙʩʫʞ-

ʜʝʥʠʝ ʠ ʟʘʪʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʧʨʦʝʢʪʘ ʦʙ ʠʟʙʠʨʘ-

ʪʝʣʴʥʳʭ ʧʨʘʚʘʭ ʞʝʥʱʠʥ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʢʦʤʠʩʩʠʷ. ʅʦ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ɼʫʤʘ ʙʳʣʘ ʨʘʩʧʫʱʝʥʘ ʠ ʢʦʤʠʩʩʠʷ ʟʘʢʦʥʯʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ 

ʥʝ ʫʩʧʝʣʘ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʳʙʦʨʳ ʚʦ ʚʪʦʨʫʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ɼʫʤʫ. 

ɾʝʥʱʠʥʳ ʧʦʜʘʣʠ ʩʚʦʶ ʧʝʪʠʮʠʶ ʠ ʯʣʝʥʘʤ ʚʪʦʨʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʳ. 

ʇʝʪʠʮʠʶ ʧʦʜʧʠʩʘʣʠ ʥʘ ʩʝʡ ʨʘʟ 7000 ʞʝʥʱʠʥ. ʆʜʥʘʢʦ ʚʪʦʨʘʷ ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʘʷ ɼʫʤʘ ʧʦʩʪʘʚʠʪʴ ʧʝʪʠʮʠʶ ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʥʝ ʫʩʧʝʣʘ, ʪʘʢ ʢʘʢ ʪʦʞʝ 

ʙʳʣʘ ʨʘʩʧʫʱʝʥʘ. ʕʪʠ ʥʝʫʜʘʯʠ ʥʝ ʦʙʝʩʢʫʨʘʞʠʣʠ ʞʝʥʱʠʥ. 

ɹʦʨʴʙʘ ʞʝʥʱʠʥ ʟʘ ʩʚʦʝ ʨʘʚʥʦʧʨʘʚʠʝ ʧʨʦʜʦʣʞʘʣʘʩʴ ʠ ʨʘʟʨʘʩʪʘʣʘʩʴ. ɺ 

1913 ʛʦʜʫ ʞʝʥʱʠʥʳ ʫʩʪʨʦʠʣʠ ʚ ʇʝʪʝʨʙʫʨʛʝ "ɾʝʥʩʢʠʡ ɼʝʥʴ", ʧʨʠʯʝʤ, ʥʘ 

ʞʝʥʩʢʦʤ ʩʦʙʨʘʥʠʠ ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ 2000 ʯʝʣʦʚʝʢ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ ʤʘʩʰʪʘ-

ʙʳ ʨʘʟʨʘʩʪʘʚʰʝʡʩʷ ʚ ʈʦʩʩʠʠ ʙʦʨʴʙʳ ʟʘ ʞʝʥʩʢʦʝ ʨʘʚʥʦʧʨʘʚʠʝ. ʅʦ ʯʝʨʝʟ ʛʦʜ 

ʥʘʯʘʣʘʩʴ ʧʝʨʚʘʷ ʤʠʨʦʚʘʷ ʚʦʡʥʘ, ʘ ʯʝʨʝʟ ʪʨʠ ʛʦʜʘ, ʚ ʬʝʚʨʘʣʝ 1917 ʛʦʜʘ ʩʦ-

ʚʝʨʰʠʣʘʩʴ ʚ ʈʦʩʩʠʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ. 9 ʤʘʨʪʘ 1913 ʚ ʈʦʩʩʠʠ 

ʚʧʝʨʚʳʝ ʦʪʤʝʯʘʣʩʷ çɼʝʥʴ ʨʘʙʦʪʥʠʮè ð ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʞʝʥʩʢʠʡ ʜʝʥʴ. ʇʦ 

ʠʥʠʮʠʘʪʠʚʝ ɺ. ʀ. ʃʝʥʠʥʘ ʚ 1914 ʙʳʣ ʩʦʟʜʘʥ ʞʫʨʥʘʣ çʈʘʙʦʪʥʠʮʘè, ʚ ʨʝʜʘʢ-

ʮʠʶ ʢʦʪʦʨʦʛʦ ʚʦʰʣʠ ʅ. ʂ. ʂʨʫʧʩʢʘʷ, ʀ. ʌ. ɸʨʤʘʥʜ, ɸ. ʀ. ɽʣʠʟʘʨʦʚʘ-

ʋʣʴʷʥʦʚʘ ʠ ʜʨ. ɺ 1917 ʞʝʥʱʠʥʳ-ʨʘʙʦʪʥʠʮʳ ʚʳʰʣʠ ʥʘ ʫʣʠʮʳ ʇʝʪʨʦʛʨʘʜʘ ʩ 

ʧʨʦʪʝʩʪʦʤ ʧʨʦʪʠʚ ʛʦʣʦʜʘ ʠ ʚʦʡʥʳ. ʕʪʦ ʚʳʩʪʫʧʣʝʥʠʝ ʷʚʠʣʦʩʴ ʥʘʯʘʣʦʤ ʌʝʚ-

ʨʘʣʴʩʢʦʡ ʙʫʨʞʫʘʟʥʦ-ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ 1917. ɺ ʘʚʛʫʩʪʝ 1917 

ʈʉɼʈʇ (ʙ) ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʦʤʠʩʩʠʷ ʧʦ ʨʘʙʦʪʝ ʩʨʝʜʠ ʪʨʫʜʷʱʠʭʩʷ ʞʝʥʱʠʥ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʌʝʚʨʘʣʴʩʢʦʡ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʞʝʥʱʠʥʳ ʈʦʩʩʠʠ 

ʧʦʣʫʯʠʣʠ ʨʘʚʥʳʝ ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʧʨʘʚʘ ʩ ʤʫʞʯʠʥʘʤʠ [2: ʩ.11]. 

ɼʝʤʦʢʨʘʪʠʷ, ʟʘʚʦʝʚʘʥʥʘʷ ʬʝʚʨʘʣʴʩʢʦʡ ʨʝʚʦʣʶʮʠʝʡ, ʧʨʦʩʫʱʝʩʪʚʦʚʘʣʘ 

ʜʦ ʦʢʪʷʙʨʷ 1917 ʛʦʜʘ, ʢʦʛʜʘ ʧʨʦʠʟʦʰʣʘ ʚ ʈʦʩʩʠʠ ʢʦʤʤʫʥʠʩʪʠʯʝʩʢʘʷ ʨʝʚʦ-

ʣʶʮʠʷ. ʇʨʦʚʦʟʛʣʘʰʝʥʥʳʡ ʌʝʚʨʘʣʴʩʢʦʡ ʨʝʚʦʣʶʮʠʝʡ ʧʨʠʥʮʠʧ ʨʘʚʥʦʧʨʘʚʠʷ 

ʞʝʥʱʠʥ ʧʦʣʫʯʠʣ ʧʦʩʣʝ ʆʢʪʷʙʨʴʩʢʦʡ ʢʦʤʤʫʥʠʩʪʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʜʘʣʴ-

ʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ. ɹʳʣʦ ʧʨʦʚʦʟʛʣʘʰʝʥʦ ʚʩʝʩʪʦʨʦʥʥʝʝ ʨʘʚʥʦʧʨʘʚʠʝ ʞʝʥʱʠʥ. 

ɾʝʥʱʠʥʳ ʧʦ ʟʘʢʦʥʫ ʙʳʣʠ ʫʨʘʚʥʝʥʳ ʩ ʤʫʞʯʠʥʘʤʠ ʚʦ ʚʩʝʭ ʛʨʘʞʜʘʥʩʢʠʭ 

ʧʨʘʚʘʭ. ʆʜʥʘʢʦ ʨʘʚʝʥʩʪʚʦ ʧʦ ʟʘʢʦʥʫ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦʤ ʚ ʞʠʟ-

ʥʠ. ʃʝʥʠʥ ʛʦʚʦʨʠʣ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʨʘʚʝʥʩʪʚʦ ʧʦ ʟʘʢʦʥʫ ʣʠʰʴ ʧʝʨʚʳʡ, ʥʦ ʥʝ 

ʛʣʘʚʥʳʡ ʰʘʛ ʚ ʨʘʩʢʨʝʧʦʱʝʥʠʠ ʞʝʥʱʠʥ. 

http://gatchina3000.ru/great-soviet-encyclopedia/bse/066/722.htm
http://gatchina3000.ru/great-soviet-encyclopedia/bse/071/058.htm
http://gatchina3000.ru/great-soviet-encyclopedia/bse/037/214.htm
http://gatchina3000.ru/great-soviet-encyclopedia/bse/037/214.htm
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"ɻʣʘʚʥʳʡ ʰʘʛ - ʦʪʤʝʥʘ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ, ʬʘʙʨʠʢʠ ʠ 

ʟʘʚʦʜʳ. ʕʪʠʤ ʠ ʪʦʣʴʢʦ ʵʪʠʤ, ʛʦʚʦʨʠʣ ʃʝʥʠʥ, ʦʪʢʨʳʚʘʝʪʩʷ ʜʦʨʦʛʘ ʜʣʷ 

ʧʦʣʥʦʛʦ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ʞʝʥʱʠʥʳ, ʦʩʚʦʙʦʞʜʝʥʠʷ ʝʝ ʦʪ 

"ʜʦʤʘʰʥʝʛʦ ʨʘʙʩʪʚʘ" ʧʫʪʝʤ ʧʝʨʝʭʦʜʘ ʦʪ ʤʝʣʢʦʛʦ, ʦʜʠʥʦʯʥʦʛʦ ʜʦʤʘʰʥʝʛʦ 

ʭʦʟʷʡʩʪʚʘ ʢ ʢʨʫʧʥʦʤʫ ʦʙʱʝʩʪʚʝʥʥʦʤʫ" [3: ʩ. 153]. 

ʇʦʙʝʜʘ ɺʝʣʠʢʦʡ ʆʢʪʷʙʨʴʩʢʦʡ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʜʘʣʘ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʝʰʠʪʴ ʞʝʥʩʢʠʡ ʚʦʧʨʦʩ ʚ ʈʦʩʩʠʠ. ɺ ʥʦʷʙʨʝ 1918 

ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʀ. ʌ. ɸʨʤʘʥʜ, ɸ. ʄ. ʂʦʣʣʦʥʪʘʡ ʠ ʂ. ʅ. ʉʘʤʦʡʣʦʚʦʡ ʙʳʣ ʩʦ-

ʟʚʘʥ 1-ʡ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʲʝʟʜ ʨʘʙʦʪʥʠʮ ʠ ʢʨʝʩʪʴʷʥʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʚʳʩʪʫ-

ʧʠʣ ɺ. ʀ. ʃʝʥʠʥ. ʉʲʝʟʜ ʦʧʨʝʜʝʣʠʣ ʤʝʩʪʦ ʞʝʥʱʠʥ ʚ ʙʦʨʴʙʝ ʟʘ ʩʦʮʠʘʣʠʟʤ ʠ 

ʟʘʣʦʞʠʣ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʩʥʦʚʳ ʞʝʥʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʩʦʚʝʪʩʢʠʭ ʫʩʣʦʚʠ-

ʷʭ. 

10 ʠʶʣʷ 1918 ʛʦʜʘ ʥʘ ʟʘʩʝʜʘʥʠʠ V ɺʩʝʨʦʩʩʠʡʩʢʠʤ ʩʲʝʟʜʦʤ ʉʦʚʝʪʦʚ 

ʙʳʣʘ ʧʨʠʥʷʪʘ ʂʦʥʩʪʠʪʫʮʠʷ (ʆʩʥʦʚʥʦʡ ʟʘʢʦʥ) ʈʉʌʉʈ. ʅʦʚʳʝ ʠʜʝʠ ʨʘʚʝʥ-

ʩʪʚʘ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʙʳʣʠ ʟʘʢʣʶʯʝʥʳ ʚ ʨʷʜʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʥʦʨʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ.  

ʉʪʘʪʴʷ 3. ʉʪʘʚʷ ʩʚʦʝʡ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʫʥʠʯʪʦʞʝʥʠʝ ʚʩʷʢʦʡ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʯʝʣʦʚʝʢʘ ʯʝʣʦʚʝʢʦʤ, ʧʦʣʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʜʝʣʝʥʠʷ ʦʙʱʝʩʪʚʘ ʥʘ ʢʣʘʩ-

ʩʳ, ʙʝʩʧʦʱʘʜʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʪʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʮʠʘʣʠʩʪʠʯʝ-

ʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʠ ʧʦʙʝʜʳ ʩʦʮʠʘʣʠʟʤʘ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ, III ɺʩʝ-

ʨʦʩʩʠʡʩʢʠʡ ʩʲʝʟʜ ʉʦʚʝʪʦʚ ʈʘʙʦʯʠʭ, ʉʦʣʜʘʪʩʢʠʭ ʠ ʂʨʝʩʪʴʷʥʩʢʠʭ ɼʝʧʫʪʘʪʦʚ 

ʧʦʩʪʘʥʦʚʣʷʝʪ ʜʘʣʝʝ: 

ʝ) ɺ ʮʝʣʷʭ ʫʥʠʯʪʦʞʝʥʠʷ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʭʦʟʷʡʩʪʚʘ ʚʚʦʜʠʪʩʷ ʚʩʝʦʙʱʘʷ ʪʨʫʜʦʚʘʷ ʧʦʚʠʥʥʦʩʪʴ. 

ʉʪʘʪʴʷ 7. III  ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʲʝʟʜ ʉʦʚʝʪʦʚ ʈʘʙʦʯʠʭ, ʩʦʣʜʘʪʩʢʠʭ ʠ 

ʂʨʝʩʪʴʷʥʩʢʠʭ ɼʝʧʫʪʘʪʦʚ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʪʝʧʝʨʴ, ʚ ʤʦʤʝʥʪ ʨʝʰʠʪʝʣʴʥʦʡ 

ʙʦʨʴʙʳ ʧʨʦʣʝʪʘʨʠʘʪʘ ʩ ʝʛʦ ʵʢʩʧʣʫʘʪʘʪʦʨʘʤʠ, ʵʢʩʧʣʫʘʪʘʪʦʨʘʤ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʤʝʩʪʘ ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ɺʣʘʩʪʴ ʜʦʣʞʥʘ ʧʨʠʥʘʜʣʝʞʘʪʴ 

ʮʝʣʠʢʦʤ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʨʫʜʷʱʠʤʩʷ ʤʘʩʩʘʤ ʠ ʠʭ ʧʦʣʥʦʤʦʯʥʦʤʫ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʴʩʪʚʫ - ʉʦʚʝʪʘʤ ʈʘʙʦʯʠʭ, ʉʦʣʜʘʪʩʢʠʭ ʠ ʂʨʝʩʪʴʷʥʩʢʠʭ ɼʝʧʫʪʘʪʦʚ. 

ʉʪʘʪʴʷ 18. ʈʦʩʩʠʡʩʢʘʷ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʘʷ ʌʝʜʝʨʘʪʠʚʥʘʷ ʉʦʚʝʪʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ ʧʨʠʟʥʘʝʪ ʪʨʫʜ ʦʙʷʟʘʥʥʦʩʪʴʶ ʚʩʝʭ ʛʨʘʞʜʘʥ ʈʝʩʧʫʙʣʠʢʠ. 

ʉʪʘʪʴʷ 64. ʇʨʘʚʦʤ ʠʟʙʠʨʘʪʴ ʠ ʙʳʪʴ ʠʟʙʨʘʥʥʳʤʠ ʚ ʉʦʚʝʪʳ ʧʦʣʴʟʫʶʪʩʷ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ, ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ, ʦʩʝʜʣʦʩʪʠ ʠ ʪ.ʧ., ʩʣʝʜʫ-

ʶʱʠʝ ʦʙʦʝʛʦ ʧʦʣʘ ʛʨʘʞʜʘʥʝ ʈʦʩʩʠʡʩʢʦʡ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʌʝʜʝʨʘʪʠʚʥʦʡ 

ʉʦʚʝʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʢʦʠʤ ʢʦ ʜʥʶ ʚʳʙʦʨʦʚ ʠʩʧʦʣʥʠʣʦʩʴ ʚʦʩʝʤʥʘʜʮʘʪʴ 

ʣʝʪ: 

ʘ) ʚʩʝ ʜʦʙʳʚʘʶʱʠʝ ʩʨʝʜʩʪʚʘ ʢ ʞʠʟʥʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʠ ʦʙʱʝ-

ʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʤ ʪʨʫʜʦʤ, ʘ ʪʘʢʞʝ ʣʠʮʘ, ʟʘʥʷʪʳʝ ʜʦʤʘʰʥʠʤ ʭʦʟʷʡʩʪʚʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʜʣʷ ʧʝʨʚʳʭ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʪʨʫʜʘ, ʢʘʢ-

ʪʦ: ʨʘʙʦʯʠʝ ʠ ʩʣʫʞʘʱʠʝ ʚʩʝʭ ʚʠʜʦʚ ʠ ʢʘʪʝʛʦʨʠʡ, ʟʘʥʷʪʳʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʪʦʨʛʦʚʣʝ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʨʦʯ., ʢʨʝʩʪʴʷʥʝ ʠ ʢʘʟʘʢʠ-

ʟʝʤʣʝʜʝʣʴʮʳ, ʥʝ ʧʦʣʴʟʫʶʱʠʝʩʷ ʥʘʝʤʥʳʤ ʪʨʫʜʦʤ ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠ-

ʙʳʣʠ... [4: ʩ.5]. 
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ʇʝʨʚʘʷ ʂʦʥʩʪʠʪʫʮʠʷ ʈʉʌʉʈ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚ 1918 ʛ. ʟʘʢʨʝʧʠʣʘ 

ʶʨʠʜʠʯʝʩʢʦʝ ʨʘʚʝʥʩʪʚʦ ʤʫʞʯʠʥʳ ʠ ʞʝʥʱʠʥʳ. ʕʪʦ ʙʳʣʦ ʦʪʨʘʞʝʥʠʝʤ ʧʦʙʝ-

ʜʳ ʧʨʦʣʝʪʘʨʩʢʦʡ ʨʝʚʦʣʶʮʠʠ. ʂʦʥʩʪʠʪʫʮʠʷ 1918 ʛ. ʟʘʢʨʝʧʠʣʘ, ʯʪʦ ʤʫʞʯʠʥʳ 

ʠ ʞʝʥʱʠʥʳ ʠʤʝʶʪ ʨʘʚʥʳʝ ʧʨʘʚʘ. ɺʧʝʨʚʳʝ ʟʘ ʠʩʪʦʨʠʶ ʈʦʩʩʠʠ ʙʳʣ ʟʘʢʨʝʧ-

ʣʝʥ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʧʨʠʥʮʠʧ ʨʘʚʝʥʩʪʚʘ ʜʚʫʭ ʧʦʣʦʚ, ʠ ʵʪʦ, ʥʝʩʦʤʥʝʥʥʦ, 

ʙʳʣ ʰʘʛ ʚ ʦʩʚʦʙʦʞʜʝʥʠʠ, ʵʤʘʥʩʠʧʘʮʠʠ ʞʝʥʱʠʥʳ.  

ʂʦʥʩʪʠʪʫʮʠʷ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʨʤʠʥʦʣʦʛʠʶ 

ʧʝʨʠʦʜʘ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. çʏʝʣʦʚʝʢè ʢʘʢ ʩʫʙʲʝʢʪ ʧʨʘʚʘ ʥʝ 

ʙʳʣ ʟʘʷʚʣʝʥ ʚ ʂʦʥʩʪʠʪʫʮʠʠ 1918 ʛ. çɻʨʘʞʜʘʥʠʥè, çʪʨʫʜʷʱʠʡʩʷè - ʚʦʪ ʪʝʨ-

ʤʠʥʦʣʦʛʠʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʥʦʨʤ ʧʝʨʚʳʭ ʧʦʩʣʝʨʝʚʦʣʶʮʠʦʥʥʳʭ ʣʝʪ. ʕʪʠ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ ʧʦʥʷʪʠʷ ʦʧʨʝʜʝʣʠʣʠ ʧʦʥʠʤʘʥʠʝ ʤʝʨʳ ʩʚʦʙʦʜʳ ʠ ʨʘʚʝʥ-

ʩʪʚʘ ʛʨʘʞʜʘʥ ʚ ʦʙʱʝʩʪʚʝ. ɻʨʘʞʜʘʥʠʥ ʠʤʝʣ ʪʝ ʧʨʘʚʘ, ʢʦʪʦʨʦʝ ʝʤʫ ʧʨʝʜʦʩʪʘ-

ʚʠʣʦ ʛʦʩʫʜʘʨʩʪʚʦ. ʆʥ ʠʤʝʣ ʪʝ ʩʚʦʙʦʜʳ, ʢʦʪʦʨʳʝ ʝʤʫ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ. ʀʩ-

ʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʣʝʪʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʤʫʞʯʠʥʘ ʠ ʞʝʥʱʠʥʘ 

ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʳʡ ʩʪʘʪʫʩ, ʦʥʠ ʙʳʣʠ ʨʘʚʥʳ. ʆʥʠ ʙʳʣʠ çʪʨʫʜʷʱʠʤʠʩʷè ʠʣʠ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 7 ʂʦʥʩʪʠʪʫʮʠʠ 1918 ʛ. - çʪʨʫʜʷʱʠʤʠʩʷ ʤʘʩʩʘʤʠè [4: 

ʩ.7]. 

ʉʦʛʣʘʩʥʦ ʂʦʥʩʪʠʪʫʮʠʠ 1918 ʛʦʜʘ ʞʝʥʱʠʥʳ ʙʳʣʠ ʜʦʧʫʱʝʥʳ ʢ ʠʟʙʠʨʘ-

ʪʝʣʴʥʳʤ ʫʨʥʘʤ, ʤʦʛʣʠ ʙʳʪʴ ʠʟʙʨʘʥʳ ʚ ʦʨʛʘʥʳ ʚʣʘʩʪʠ. ʅʦ ʵʪʦ ʜʦʧʫʱʝʥʠʝ 

ʙʳʣʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʧʦ-ʥʦʚʦʤʫ ʧʨʦʣʝʪʘʨʩʢʠʤ. ʇʦ-ʥʦʚʦʤʫ ʧʨʦʣʝʪʘʨʩʢʠʤ 

ʦʟʥʘʯʘʣʦ, ʯʪʦ ʞʝʥʱʠʥʘ ʜʦʣʞʥʘ ʙʳʣʘ ʠʤʝʪʴ ʦʜʥʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʧʦʜʪʚʝʨ-

ʞʜʝʥʠʝ ʩʚʦʝʛʦ ʧʨʘʚʘ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʚʳʙʦʨʘʭ - ʦʥʘ ʜʦʣʞʥʘ ʙʳʣʘ ʙʳʪʴ çʝʜʠ-

ʥʠʮʝʡè, ʟʘʥʷʪʦʡ ʜʦʤʘʰʥʠʤ ʭʦʟʷʡʩʪʚʦʤ, ʠ ʦʥʘ ʜʦʣʞʥʘ ʙʳʣʘ ʙʳʪʴ çʝʜʠʥʠ-

ʮʝʡè, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʫʙʲʝʢʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʪʨʫʜʘ, 

ʪ.ʝ. ʜʚʘ ʫʩʣʦʚʠʷ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʚʳʙʦʨʘʭ ʙʳʣʠ ʧʦ-ʧʨʦʣʝʪʘʨʩʢʠ ʦʙʦʟʥʘʯʝʥʳ ʠ 

ʩʦʝʜʠʥʝʥʳ ʩ ʧʨʠʟʥʘʢʦʤ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʝʥʴ ʩʝʣʝʢʪʠʚʥʦ, 

ʧʦ ʧʨʦʣʝʪʘʨʩʢʠ ʫʧʨʦʱʝʥʥʦ ʙʳʣʠ ʟʘʢʨʝʧʣʝʥʳ ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʧʨʘʚʘ ʞʝʥ-

ʱʠʥ. ʅʦ ʵʪʦ ʙʳʣ ʙʦʣʴʰʦʡ ʰʘʛ ʚʧʝʨʝʜ [4: ʩ.12]. 

ʉʦʚʝʪʩʢʘʷ ʚʣʘʩʪʴ ʧʦʣʥʦʩʪʴʶ ʫʨʘʚʥʷʣʘ ʞʝʥʱʠʥʫ ʩ ʤʫʞʯʠʥʦʡ ʚ ʪʨʫʜʦ-

ʚʦʤ ʧʨʘʚʝ, ʧʨʘʚʘʭ ʛʨʘʞʜʘʥʩʢʠʭ, ʩʝʤʝʡʥʦ-ʙʨʘʯʥʳʭ, ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʨʠʥʷʣʘ ʤʝʨʳ ʧʦ ʦʭʨʘʥʝ ʞʝʥʩʢʦʛʦ ʪʨʫʜʘ, ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʤʣʘʜʝʥʯʝʩʪʚʘ, ʟʘ-

ʢʨʝʧʠʣʘ ʧʨʠʥʮʠʧ ʨʘʚʥʦʡ ʦʧʣʘʪʳ ʟʘ ʨʘʚʥʳʡ ʪʨʫʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʥʠʷ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝ-

ʥʠʡ, ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʩʪʨʘʥʳ ʠ ʢʦʣʣʝʢʪʠʚʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʢʫʣʴʪʫʨʥʦʡ ʨʝʚʦʣʶʮʠʠ ʙʳʣʦ ʚ ʦʩʥʦʚʥʦʤ ʦʩʫʱʝʩʪʚʣʝʥʦ ʬʘʢʪʠʯʝʩʢʦʝ ʨʘʚ-

ʥʦʧʨʘʚʠʝ ʞʝʥʱʠʥʳ ʩ ʤʫʞʯʠʥʦʡ ʚ ʩʦʚʝʪʩʢʦʤ ʦʙʱʝʩʪʚʝ [5: ʩ.14]. 
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
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3.ʂʫʨʛʘʥʦʚ ʉ. ʀ. ʆ ʧʦʪʝʨʝ ʞʝʥʱʠʥʘʤʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʦʪ ʤʘʪʨʠʘʨʭʘʪʘ ʢ ʧʘʪʨʠʘʨʭʘʪʫ. "ʉʝʤʴʷ ʚ ʉʉʉʈ. 1917-1967" ʄ. ʉ. 

153. 

4. ʂʦʥʮʝʧʮʠʷ ʟʘʢʦʥʦʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʚʥʳʭ 

ʧʨʘʚ ʠ ʨʘʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ// ʉʦʙʨʘʥʠʝ ɿʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʘ ʈʌ. 1997. ˉ48. ʉ. 5 ï 7, ʩ. 12. 

5.ʅʘʩʝʣʝʥʠʝ ʈʦʩʩʠʠ ʚ 20 ʚʝʢʝ. ʄ.: ʈʆʉʉʇʕʅ. 2000. ʊ. 1. ʉ. 14. 

 

ʋɼʂ94(5)(093) 

 

ʕʇʀʆʉʊʆʃʗʈʅʆɽ ʅɸʉʃɽɼʀɽ ɸ.ɽ. ʂʈʓʄʉʂʆɻʆ: ʇɽʈɽʇʀʉʂɸ 

ʉ ʇɽʊɽʈɹʋʈɻʉʂʀʄʀ ɺʆʉʊʆʂʆɺɽɼɸʄʀ ʀɿ ɸʈʍʀɺʆɺ ʈʆʉʉʀʀ 

ʠ ʋʂʈɸʀʅʓ (1890ð1930-ʝ ʛʛ.) 

 

ɺʘʣʝʝʚ ʈʘʤʠʣʴ ʄʠʨʛʘʩʠʤʦʚʠʯ, 

ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʀʥʩʪʠʪʫʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʠʩʪʦʨʠʠ ʠ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ, 

ʂʘʟʘʥʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʂʘʟʘʥʴ,  

ɺʘʩʠʣʶʢ ʆʢʩʘʥʘ ɼʤʠʪʨʠʝʚʥʘ, 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, 

 ʀʥʩʪʠʪʫʪ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ ʠʤ. ɸ.ɽ.ʂʨʳʤʩʢʦʛʦ, ʛ. ʂʠʝʚ 

ɺʘʣʝʝʚʘ ʈʦʟʘ ɿʘʢʘʨʠʝʚʥʘ, 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳ,  

ʂʘʟʘʥʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʀʕʋʇ), ʂʘʟʘʥʴ  

ʖʟʤʫʭʘʤʝʪʦʚ ʈʘʤʠʣʴ ʊʘʛʠʨʦʚʠʯ 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʀʥʩʪʠʪʫʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʠʩʪʦʨʠʠ ʠ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ, 

ʂʘʟʘʥʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʂʘʟʘʥʴ 

  

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʦʙʟʦʨʫ ʠ ʦʮʝʥʢʝ 

ʵʧʠʩʪʦʣʷʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʘʢʘʜʝʤʠʢʘ ɸʅ ʋʉʉʈ ɸ. ɽ. ʂʨʳʤʩʢʦʛʦ ï ʚʳʜʘʶ-

ʱʝʛʦʩʷ ʩʦʚʝʪʩʢʦʛʦ ʠ ʫʢʨʘʠʥʩʢʦʛʦ ʚʦʩʪʦʢʦʚʝʜʘ ʠ ʩʣʘʚʠʩʪʘ, ʘʚʪʦʨʘ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʠʩʪʦʨʠʠ, ʣʠʪʝʨʘʪʫʨʝ ʠ ʨʝʣʠʛʠʠ ʘʨʘʙʦ-ʤʫʩʫʣʴʤʘʥʩʢʦʛʦ 

ʠ ʩʣʘʚʷʥʩʢʦʛʦ ʤʠʨʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʦʩʩʠʷ, ʋʢʨʘʠʥʘ, ɺʦʩʪʦʢ, ʚʦʩʪʦʢʦʚʝʜʝʥʠʝ, ʥʘʩʣʝ-

ʜʠʝ ʚʦʩʪʦʢʦʚʝʜʦʚ, ʵʧʠʩʪʦʣʷʨʥʦʝ ʥʘʩʣʝʜʠʝ, ɸ. ɽ, ʂʨʳʤʩʢʠʡ, ɺ.ʈ. ʈʦʟʝʥ, ɺ. 

ɺ. ɹʘʨʪʦʣʴʜ, ʇ.ʂ. ʂʦʢʦʚʮʦʚ, ʌ.ɽ. ʂʦʨʰ, ɺ.ɸ. ɾʫʢʦʚʩʢʠʡ, ʉ.ʌ. ʆʣʴʜʝʥ-

ʙʫʨʛ, ʀ.ʖ. ʂʨʘʯʢʦʚʩʢʠʡ, ʅ.ɸ. ʄʝʜʥʠʢʦʚ, ɺ.ʌ. ʄʠʥʦʨʩʢʠʡ. 

Abstract:  The history of the Russian and Ukrainian Oriental studies of the 

19th ï early 20th centuries, as well as of other centers of the pre-revolutionary 

and Soviet science;rules, directions and results of the development of Oriental 
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studies; scientific, educational and especially the epistolary heritage of Russian 

Orientalists 

are relevant academic and applied problems of modern Russian and foreign 

historiography, source and culture studies. At present, the academic and practi-

cal interest of scientists and the general public is given to the theoretical, geopo-

litical, socio-cultural, historical and scientific factors and the direction of for-

mation and development of the key centers of practical, academic and university 

Oriental Studies in Russia and Ukraine in the 19th - early 20th centuries (Mos-

cow, St. Petersburg and Kiev). The turn of epochs is associated with the diversi-

ty, richness and tragedies of the fates of Russian Orientalists, establishment of 

the original Russian institutional educational system and scientific study of the 

East Asiatic Museum of the Academy of Sciences, Moscow and St. Petersburg 

universities and Lazarev Institute of Oriental Languages, scientific societies, etc. 

ɺʚʝʜʝʥʠʝ. 

ʀʩʪʦʨʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʫʢʨʘʠʥʩʢʦʛʦ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ ʍIʍ ï ʧʝʨʚʳʭ ʜʝ-

ʩʷʪʠʣʝʪʠʡ ʍʍ ʚʚ., ʪʘʢʞʝ ʜʨʫʛʠʭ ʮʝʥʪʨʦʚ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ ʠ ʩʦʚʝʪʩʢʦʡ 

ʥʘʫʢʠ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʠʪʦʛʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʦ ɺʦʩʪʦʢʝ, 

ʥʘʫʯʥʦʝ, ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʝ ʠ ʦʩʦʙʝʥʥʦ ʵʧʠʩʪʦʣʷʨʥʦʝ ʥʘʩʣʝʜʠʝ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʚʦʩʪʦʢʦʚʝʜʦʚ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʘʢʘʜʝʤʠʯʝʩʢʠʤʠ ʠ ʧʨʠʢʣʘʜʥʳʤʠ 

ʧʨʦʙʣʝʤʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʠʩʪʦʨʠʦʛʨʘʬʠʠ, ʠʩ-

ʪʦʯʥʠʢʦʚʝʜʝʥʠʷ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʠ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʠ 

ʧʨʠʢʣʘʜʥʦʡ ʠʥʪʝʨʝʩ ʫʯʝʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚʳʟʳʚʘʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ, 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ, ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʠ ʠʩʪʦʨʠʢʦ-ʥʘʫʯʥʳʝ ʬʘʢʪʦʨʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʣʶʯʝʚʳʭ ʮʝʥʪʨʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ, 

ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ ʚ ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʝ 

ʍIʍ ï ʥʘʯʘʣʘ XX ʚʚ. ï ʄʦʩʢʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʠ ʂʠʝʚ. ʈʫʙʝʞ ʵʧʦʭ ʩʚʷ-

ʟʘʥ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʙʦʛʘʪʩʪʚʦʤ ʠ ʪʨʘʛʝʜʠʷʤʠ ʚ ʩʫʜʴʙʘʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʨʦʩʩʠʡʩʢʦʡ ʦʨʠʝʥʪʘʣʠʩʪʠʢʠ, ʩʦʟʜʘʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʦʨʠʛʠʥʘʣʴʥʦʡ ʠʥ-

ʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʯʥʦʛʦ ʠʟʫʯʝʥʠʷ ɺʦʩʪʦʢʘ ʚ 

ɸʟʠʘʪʩʢʦʤ ʤʫʟʝʝ ɸʢʘʜʝʤʠʠ ʥʘʫʢ, ʄʦʩʢʦʚʩʢʦʛʦ ʠ ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʦʚ ʠ ʃʘʟʘʨʝʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚʦʩʪʦʯʥʳʭ ʷʟʳʢʦʚ, ʥʘʫʯʥʳʭ ʦʙʱʝʩʪʚ ʠ 

ʪ. ʜ.  

ʎʝʣʴʶ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ, ʠʟʫʯʝʥʠʝ, ʩʠʩʪʝʤʘʪʠ-

ʟʘʮʠʷ ʠ ʧʫʙʣʠʢʘʮʠʷ ʧʝʨʝʧʠʩʢʠ ʘʨʘʙʠʩʪʘ, ʩʝʤʠʪʦʣʦʛʘ, ʪʶʨʢʦʣʦʛʘ, ʠʨʘʥʠʩʪʘ 

ʠ ʩʣʘʚʠʩʪʘ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʩ ʚʦʩʪʦʢʦʚʝʜʘʤʠ ʥʘ ʨʫʙʝʞʝ ʵʧʦʭ ð ɺ.ʈ. ʈʦʟʝ-

ʥʦʤ, ɺ.ɺ. ɹʘʨʪʦʣʴʜʦʤ, ʇ.ʂ. ʂʦʢʦʚʮʦʚʳʤ, ʌ.ɽ. ʂʦʨʰʝʤ, ɺ.ɸ. ɾʫʢʦʚʩʢʠʤ, 

ʉ.ʌ. ʆʣʴʜʝʥʙʫʨʛʦʤ, ʀ.ʖ. ʂʨʘʯʢʦʚʩʢʠʤ, ʅ.ɸ. ʄʝʜʥʠʢʦʚʳʤ, ɺ.ʌ. ʄʠʥʦʨ-

ʩʢʠʤ ʚ 1890 ï 1930-ʝ ʛʛ.  

ɺ ʩʚʦʝʤ ʧʠʩʴʤʝ ʦʪ 19 ʘʚʛʫʩʪʘ 1929 ʛ. ʘʢʘʜʝʤʠʢʫ ʀ.ʖ. ʂʨʘʯʢʦʚʩʢʦʤ 

ɸ.ɽ. ʂʨʳʤʩʢʠʡ ʠʟ ʨʦʜʥʦʛʦ ʛ.ɿʚʝʥʠʛʦʨʦʜʢʘ ʧʠʩʘʣ: çéʇʠʩʴʤʘ ʤʦʠ ʠʩʪʝʢʘʶʪ 



11 

ʚʩʝʛʜʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʜʫʰʠ,  ̫ʥʘ ʥʠʭ ʥʝ ʩʤʦʪʨʶ ʢʘʢ ʥʘ ʦʪʧʠʩʢʫ, ʘ 

ʯʫʚʩʪʚʫʶ, ʢʘʢ ʷ ʧʨʠʙʣʠʞʘʶʩʴ ʚʩʝʤ ʩʝʨʜʮʝʤ ʢ ʘʜʨʝʩʘʪʫè1.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

ɹʠʦʛʨʘʬʠʷ ʠ ʥʘʩʣʝʜʠʝ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ (1871ï1942) ʥʘʰʣʠ ʜʦʩʪʦʡʥʦʝ 

ʦʪʨʘʞʝʥʠʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʦʪʯʘʩʪʠ ʚ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʠʩʪʦʨʠʦ-

ʛʨʘʬʠʠ2. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʩʪʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʚʦ-

ʩʪʦʢʦʚʝʜʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʫʢʨʘʠʥʩʢʦʛʦ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʫʯʝʥʦʛʦ ʠ ʧʨʦʩʚʝ-

ʪʠʪʝʣʷ ʢʨʳʤʩʢʦ-ʪʘʪʘʨʩʢʦʛʦ, ʧʦʣʴʩʢʦʛʦ ʠ ʙʝʣʦʨʫʩʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺʦ-

ʩʪʦʢʦʚʝʜ-ʙʣʠʞʥʝʚʦʩʪʦʯʥʠʢ ʠ ʩʣʘʚʠʩʪ, ʫʯʝʥʳʡ ʠ ʦʙʱʝʩʪʚʝʥʥʳʡ ʜʝʷʪʝʣʴ, 

ʦʙʣʘʜʘʚʰʠʡ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ, ʦʥ ʦʩʪʘʚʠʣ ʟʥʘʯʠʤʳʡ ʩʣʝʜ ʚ 

ʠʩʪʦʨʠʠ ʨʦʩʩʠʡʩʢʦʡ ʠ ʫʢʨʘʠʥʩʢʦʡ ʠ ʚ ʮʝʣʦʤ ʤʠʨʦʚʦʡ ʘʨʘʙʠʩʪʠʢʠ, ʠʩʣʘʤʦ-

ʚʝʜʝʥʠʷ, ʠʨʘʥʠʩʪʠʢʠ, ʦʩʤʘʥʠʩʪʠʢʠ ʠ ʪʶʨʢʦʣʦʛʠʠ. ʗʟʳʢ ʠ ʣʠʪʝʨʘʪʫʨʘ, ʠʩ-

ʪʦʨʠʷ ʠ ʢʫʣʴʪʫʨʘ ʠ ʚ ʮʝʣʦʤ ʧʠʩʴʤʝʥʥʦʝ ʥʘʩʣʝʜʠʝ ʘʨʘʙʦ-ʤʫʩʫʣʴʤʘʥʩʢʦʡ 

ʮʠʚʠʣʠʟʘʮʠʠ ï ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ.  

ʀ.ʄ. ʉʤʠʣʷʥʩʢʘʷ, ʚʳʜʝʣʷʷ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʫʯʝʥʦʛʦ ʚ ʠʩʪʦʨʠʠ ʚʦʩʪʦ-

ʢʦʚʝʜʝʥʠʷ ʚ ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʝ ʥʘ ʨʫʙʝʞʝ ʍIʍ ï ʥʘʯʘʣʘ ʍʍ ʚʚ. ʧʠʩʘʣʘ: 

çɸ.ɽ. ʂʨʳʤʩʢʠʡ ʧʦʨʘʞʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʚʦʠʭ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ. ʗʚʣʷʷʩʴ ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʫ ʬʠʣʦʣʦʛʦʤ, 

ʦʥ ʙʳʣ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʫʢʨʘʠʥʠʩʪʠʢʠ (ʠ ʰʠʨʝ ʩʣʘʚʠʩʪʠʢʠ), ʘʨʘʙʠ-

ʩʪʦʤ, ʩʝʤʠʪʦʣʦʛʦʤ, ʠʨʘʥʠʩʪʦʤ ʠ ʪʶʨʢʦʣʦʛʦʤè [1, c. 303]. 

ʀʩʢʣʶʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʘʮʠʠ 

ʤʠʨʦʚʦʡ ʦʨʠʝʥʪʘʣʠʩʪʠʢʠ, ʦʩʦʙʝʥʥʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʘʨʘʙʠʩʪʠʢʠ, ʠʩʣʘʤʦʚʝʜʝ-

ʥʠʷ, ʠʨʘʥʠʩʪʠʢʠ, ʦʩʤʘʥʠʩʪʠʢʠ ʠ ʪʶʨʢʦʣʦʛʠʠ ʚ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʝ ʠ ɽʚʨʦʧʝ 

ʩʳʛʨʘʣ ɸ.ɽ. ʂʨʳʤʩʢʠʡ [2]. 

ɺ ʠʩʪʦʨʠʠ ʨʦʩʩʠʡʩʢʦʡ ʠ ʫʢʨʘʠʥʩʢʦʡ ʦʨʠʝʥʪʘʣʠʩʪʠʢʠ ʠ ɸ.ɽ. ʂʨʳʤʩʢʠʡ 

(1871ï1942) ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʠ ʧʦʯʝʪʥʦʝ ʤʝʩʪʦ. ɾʠʟʥʴ ʠ ʙʠʦʛʨʘʬʠʷ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʠ ʫʢʨʘʠʥʩʢʦʛʦ ʘʨʘʙʠʩʪʘ, ʠʨʘʥʠʩʪʘ, ʪʶʨʢʦʣʦʛʘ ʠ ʩʣʘʚʠʩʪʘ ʩʚʷʟʘʥʳ 

ʩ ʪʨʝʤʷ ʦʨʛʘʥʠʯʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ï ʤʦʩʢʦʚʩʢʠʤ (1889ï1918), ʙʝʡʨʫʪʩʢʠʤ 

(ʩʠʨʠʡʩʢʦ-ʣʠʚʘʥʩʢʠʤ) (1896ï1898) ʠ ʩ ʢʠʝʚʩʢʠʤ (1918ï1941). ɿʥʘʪʦʢ ʘʨʘ-

                                           
     1 ʇʝʨʝʧʠʩʢʘ ʘʢʘʜʝʤʠʢʦʚ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʠ ʀ.ʖ. ʂʨʘʯʢʦʚʩʢʦʛʦ 1920ï1930-ʭ ʛʦʜʦʚ / 

ʧʫʙʣ. ʀ.ʄ. ʉʤʠʣʷʥʩʢʦʡ // ʅʝʠʟʚʝʩʪʥʳʝ ʩʪʨʘʥʠʮʳ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ. ï ʄ., 

1997. ï ʉ. 201. 

2 ɹʘʟʠʷʥʮ ɸ.ʇ. ʃʘʟʘʨʝʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚ ʠʩʪʦʨʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ. ï 

ʄ., 1973; ɹʘʨʪʦʣʴʜ ɺ.ɺ. ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ɺʦʩʪʦʢʘ ʚ ɽʚʨʦʧʝ ʠ ʈʦʩʩʠʠ. 2-ʝ ʠʟʜ. ï ʃ., 

1925; ɼʘʥʮʠʛ ɹ.ʄ. ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ ʚ ʨʫʩʩʢʦʡ ʥʘʫʢʝ ʠ ʣʠʪʝʨʘʪʫʨʝ: ɼʦʦʢʪʷʙʨʴʩʢʠʡ ʧʝ-

ʨʠʦʜ. ï ʄ., 1973; ɽʛʦ ʞʝ. ʀʟʫʯʝʥʠʝ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ʚ ʈʦʩʩʠʠ (XIX ï ʥʘʯʘʣʦ XX ʚ.). ï 

ʄ., 1968; ɽʛʦ ʞʝ. ʈʫʩʩʢʠʝ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʠ ʥʘ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ. ï ʄ., 1965; ɼʦʣʠʥʠʥʘ 

ɸ. ʅʝʚʦʣʴʥʠʢ ʜʦʣʛʘ. ï ʉʇʙ., 1994; ʀʩʪʦʨʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ ʩ ʩʝʨʝʜʠʥʳ 

XIX ʚʝʢʘ ʜʦ 1917 ʛʦʜʘ. ï ʄ., 1997; ʂʦʥʦʥʦʚ ɸ.ʅ. ɹʠʦʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʭ ʪʶʨʢʦʣʦʛʦʚ: ɼʦʦʢʪʷʙʨʴʩʢʠʡ ʧʝʨʠʦʜ / ʇʦʜ ʨʝʜ. ʠ ʩ ʚʚʝʜ. ɸ.ʅ. ʂʦʥʦʥʦʚʘ. ï 

ʄ., 1974; ʂʨʘʯʢʦʚʩʢʠʡ ʀ.ʖ. ʀʟʙʨʘʥʥʳʝ ʩʦʯʠʥʝʥʠʷ. ʊ. V. ʆʯʝʨʢʠ ʧʦ ʠʩʪʦʨʠʠ ʨʫʩʩʢʦʡ 

ʘʨʘʙʠʩʪʠʢʠ. ï ʄ.-ʃ., 1958; ɻʫʨʥʠʮʢʠʡ ʂ.ʀ. ɸʛʘʬʘʥʛʝʣ ɽʬʠʤʦʚʠʯ ʂʨʳʤʩʢʠʡ. ʄ., 1980 ʠ 

ʜʨ. 
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ʙʦ-ʤʫʩʫʣʴʤʘʥʩʢʠʭ ʷʟʳʢʦʚ, ʦʥ ʩʦʟʜʘʣ ʢʘʧʠʪʘʣʴʥʳʝ ʪʨʫʜʳ ʧʦ ʠʩʪʦʨʠʠ ʘʨʘ-

ʙʦʚ, ʧʝʨʩʦʚ, ʪʶʨʦʢ ʠ ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ ʇʝʨʝʜʥʝʡ ɸʟʠʠ [3]. 

ɺ ʤʦʩʢʦʚʩʢʦʤ ʃʘʟʘʨʝʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʚʦʩʪʦʯʥʳʭ ʷʟʳʢʦʚ (1889ï1892) 

ʦʥ ʠʟʫʯʘʣ ʘʨʘʙʩʢʫʶ ʬʠʣʦʣʦʛʠʶ, ʘʨʘʙʩʢʫʶ ʣʠʪʝʨʘʪʫʨʫ ʠ ʠʩʣʘʤ. ʇʝʨʩʠʜ-

ʩʢʠʡ ʷʟʳʢ ʠ ʣʠʪʝʨʘʪʫʨʘ, ʪʫʨʝʮʢʠʡ ʷʟʳʢ ʠ ʣʠʪʝʨʘʪʫʨʘ ʪʘʢʞʝ ʙʳʣʠ ʚ ʮʝʥʪʨʝ 

ʝʛʦ ʚʦʩʪʦʢʦʚʝʜʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [4]. 

ʉ ʧʦʣʥʳʤ ʧʨʘʚʦʤ ɸ.ɽ. ʂʨʳʤʩʢʠʡ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʩʣʝʜʥʠʭ çʤʦ-

ʛʠʢʘʥè ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʠʨʦʚʦʡ ʦʨʠʝʥʪʘʣʠʩʪʠʢʠ ʨʫʙʝʞʘ ʍIʍ ï ʥʘʯʘʣʘ ʍʍ 

ʚʚ., ʚʳʜʘʶʱʠʤʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʨʦʩʩʠʡʩʢʦʡ ʠ ʫʢʨʘʠʥʩʢʦʡ ʰʢʦʣ ʚʦʩʪʦʢʦ-

ʚʝʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ ʦʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʩʦʚʝʪʩʢʦʡ ʰʢʦʣʳ ʚʦ-

ʩʪʦʢʦʚʝʜʝʥʠʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʘʨʘʙʠʩʪʠʢʠ, ʠʨʘʥʠʩʪʠʢʠ ʠ ʪʶʨʢʦʣʦʛʠʠ ʚ 

ʉʉʉʈ ʚ 1920ï1930 ʛʛ. ɺ ʦʜʥʦʤ ʠʟ ʩʚʦʠʭ ʧʠʩʝʤ ʘʢʘʜʝʤʠʢʫ ʀ.ʖ. ʂʨʘʯʢʦʚ-

ʩʢʦʤʫ (8 ʜʝʢʘʙʨʷ 1937 ʛ.), ʩʨʘʚʥʠʚʘʷ ʩʝʩʩʠʠ ʘʨʘʙʠʩʪʦʚ 1935 ʠ 1937 ʛʛ. ʦʥ 

ʧʠʩʘʣ: çʊʦʛʜʘ ï ʙʳʣ ʦʜʠʥ ʩʧʣʦʰʥʦʡ ʧʨʘʟʜʥʠʢ ʘʨʘʙʠʩʪʠʢʠ, ʟʘʜʫʰʝʚʥʦ ʩʦ-

ʧʨʦʚʦʞʜʝʥʥʳʡ ʠ ɺʘʰʠʤ ʶʙʠʣʝʝʤ. ʊʝʧʝʨʴé ï ʢʦʥʝʯʥʦ, ʠ ʪʝʧʝʨʴ ʩʦʭʨʘʥʠ-

ʣʦʩʴ ʦʪʨʘʜʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʧʦʥʳ, ʧʦʩʪʘʚʣʷʝʤʳʝ 

ʘʨʘʙʠʩʪʠʢʝ ʚ ʪʝʯʝʥʠʝ 20 ʣʝʪ. ʆʥʘ ʚʩʝ ʞʝ ʥʝ ʫʤʝʨʣʘ, ʘ ʥʘʧʨʦʪʠʚ, ʢʦʝ ʚ ʯʝʤ 

ʜʘʞʝ ʧʨʦʮʚʝʣʘ. ʉʤʦʪʨ ʥʘʫʯʥʳʭ ʩʠʣ ʦʢʘʟʘʣʩʷ ʚʥʫʰʠʪʝʣʴʥʳʡè [5, c. 277]. 

ʕʧʠʩʪʦʣʷʨʥʦʝ ʥʘʩʣʝʜʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʦʩʪʦʢʦʚʝʜʦʚ XIX ï ʥʘʯʘʣʘ XX 

ʚʚ. ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʝʩʮʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠʩʪʦʨʠʠ ʚʦʩʪʦʢʦ-

ʚʝʜʝʥʠʷ ʚ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʝ ʠ ɽʚʨʦʧʝ. ʆʩʦʙʝʥʥʦ ʧʠʩʴʤʘ ʠʥʪʝʨʝʩʥʳ ʚ 

ʦʩʤʳʩʣʝʥʠʠ ʩʫʜʝʙ, ʥʘʫʯʥʳʭ ʧʦʠʩʢʦʚ ʠ ʜʦʩʪʠʞʝʥʠʡ ʠ ʚ ʮʝʣʦʤ ʜʫʭʦʚʥʦʛʦ 

ʦʧʳʪʘ ʨʦʩʩʠʡʩʢʠʭ ʠ ʫʢʨʘʠʥʩʢʠʭ ʦʨʠʝʥʪʘʣʠʩʪʦʚ ʚ ʧʝʨʝʣʦʤʥʳʡ ʠ ʜʨʘʤʘʪʠʯ-

ʥʳʡ ʧʝʨʠʦʜ ʩʦʚʨʝʤʝʥʥʦʡ ʠʩʪʦʨʠʠ ʩʣʘʚʷʥʩʢʠʭ ʥʘʨʦʜʦʚ ʠ ʨʦʩʩʠʡʩʢʦ-

ʫʢʨʘʠʥʩʢʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ, ʢʫʣʴʪʫʨʥʳʭ ʠ ʥʘʫʯʥʳʭ ʩʚʷʟʝʡ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʠʩʪʦʨʠʦʛʨʘʬʠʠ ʠ ʠʩʪʦʯʥʠʢʦʚʝʜʝʥʠʠ 

ʠʩʪʦʨʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʪʨʘʜʠʮʠʷ ʠʟʫʯʝʥʠʷ 

ʠ ʚʚʝʜʝʥʠʷ ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʵʧʠʩʪʦʣʷʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʚʦʩʪʦʢʦʚʝʜʦʚ ʈʦʩ-

ʩʠʠ ʠ ɽʚʨʦʧʳ. ʕʪʠ ʫʥʠʢʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʟʚʦʣʷʶʪ ʧʦ ʥʦʚʦʤʫ ʦʮʝʥʠʪʴ 

ʩʦʮʠʘʣʴʥʳʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʬʘʢʪʦʨʳ ʞʠʟʥʠ ʠ 

ʪʚʦʨʯʝʩʪʚʘ ʠʟʚʝʩʪʥʳʭ ʠ ʟʘʙʳʪʳʭ ʫʯʝʥʳʭ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʦʩʥʦʚʥʳʭ ʮʝʥ-

ʪʨʦʚ ɺʦʩʪʦʢʦʚʝʜʝʥʠʷ ʚ ʈʦʩʩʠʠ.  

ɺ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʧʠʩʪʦʣʷʨʥʦʝ 

ʥʘʩʣʝʜʠʝ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʠ ʦʩʦʙʝʥʥʦ ʧʝʨʝʧʠʩʢʘ ʝʛʦ ʩ ʚʝʜʫʱʠʤʠ ʚʦʩʪʦʢʦ-

ʚʝʜʘʤʠ ʈʦʩʩʠʠ ï ɺ.ʈ. ʈʦʟʝʥʦʤ, ɺ.ɺ. ɹʘʨʪʦʣʴʜʦʤ, ʇ.ʂ. ʂʦʢʦʚʮʦʚʳʤ, ɺ.ʌ. 

ʄʠʣʣʝʨʦʤ, ʌ.ɽ. ʂʦʨʰʝʤ, ʀ.ʖ. ʂʨʘʯʢʦʚʩʢʠʤ, ɺ.ɸ. ɻʦʨʜʣʝʚʩʢʠʤ, ɺ.ʌ. ʄʠ-

ʥʦʨʩʢʠʤ ʠ ʜʨ.  

ɸ. ɽ. ʂʨʳʤʩʢʠʡ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʦʩʢʦʚ-

ʩʢʦʡ ʠ ʢʠʝʚʩʢʦʡ ʰʢʦʣ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ ʠ ʘʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʯʘʣ ʩ ʧʝʪʝʨʙʫʨʛ-

ʩʢʦʡ ʰʢʦʣʦʡ ʦʨʠʝʥʪʘʣʠʩʪʠʢʠ. ɽʛʦ ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ ʠ ʥʝ ʚʚʝʜʝʥʥʘʷ ʚ ʥʘʫʯ-

ʥʳʡ ʦʙʦʨʦʪ ʧʝʨʝʧʠʩʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʟʥʘʥʠʡ ʧʦ ʠʩʪʦ-

ʨʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʫʢʨʘʠʥʩʢʦʛʦ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ ʠ ʪʚʦʨʯʝʩʪʚʘ ʫʯʝʥʳʭ ʥʘ 

ʨʫʙʝʞʝ ʍIʍ ï ʥʘʯʘʣʘ XX ʚʚ. 
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ʀ.ʄ. ʉʤʠʣʷʥʩʢʘʷ ʚ ʩʚʷʟʠ ʩ ʧʫʙʣʠʢʘʮʠʝʡ ʧʝʨʝʧʠʩʢʠ ʜʚʫʭ ʘʢʘʜʝʤʠʢʦʚ ʚ 

1923ï1940 ʛʛ. ʦʪʤʝʯʘʣʘ, ʯʪʦ çʙʝʩʮʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʫʭʦʚ-

ʥʦʛʦ ʦʧʳʪʘ, ʣʦʛʠʢʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʫʯʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʘʪʤʦʩʬʝʨʳ 

ʥʘʫʯʥʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʚʦʩʪʦʢʦʚʝʜʦʚ ʚ ʧʝʨʚʳʝ ʩʦʚʝʪʩʢʠʝ ʜʝʩʷʪʠ-

ʣʝʪʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʝʧʠʩʢʘ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʠ ʀ.ʖ. ʂʨʘʯʢʦʚʩʢʦʛʦ...è [5, c. 7]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʮʝʥʥʳʤʠ ʧʫʙʣʠʢʘʮʠʷʤʠ, ʧʦʩʚʷ-

ʱʝʥʥʳʤʠ ʵʧʠʩʪʦʣʷʨʥʦʤʫ ʥʘʩʣʝʜʠʶ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʠʟʚʝʩʪʥʳʝ ʨʘʙʦʪʳ, ʠʟʜʘʥʥʳʝ ʚ 1970ï2000-e ʛʛ. ʚ ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʝ3. 

ɺ ʮʝʣʦʤ ʬʝʥʦʤʝʥ ʵʧʠʩʪʦʣʷʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʩʣʝʜʫʝʪ 

ʦʩʤʳʩʣʠʪʴ ʚ ʨʘʤʢʘʭ ʧʘʨʘʜʠʛʤʳ ʦʮʝʥʢʠ ʝʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʚʳʜʘʶʱʠʤʩʷ ʫʢʨʘʠʥʩʢʠʤ ʧʠʩʘʪʝʣʝʤ ʀ. ʌʨʘʥʢʦ: çʆʥ ʩʪʘʨʘʝʪʩʷ ʙʳʪʴ ʢʘʢ 

ʤʦʞʥʦ ʦʙʲʝʢʪʠʚʥʝʝ, ʧʨʘʚʜʠʚʝʝ, ʥʝ ʫʪʝʨʷʪʴ ʥʠ ʢʨʫʧʠʮʳ ʪʦʡ ʧʨʘʚʜʳ, ʢʦʪʦ-

ʨʫʶ ʧʦʩʪʠʛ ʜʫʰʦʡ, ʠ ʧʝʨʝʣʠʚʘʝʪ ʝʝ ʥʘ ʙʫʤʘʛʫ ʩʦ ʚʩʝʤʠ, ʠʥʦʡ ʨʘʟ ʩʦʚʝʨ-

ʰʝʥʥʦ ʩʣʫʯʘʡʥʳʤʠ, ʘʢʩʝʩʩʫʘʨʘʤʠ, ʢ ʢʘʢʠʤ, ʨʘʟʫʤʝʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʛʦʣʦʚʫ 

ʧʨʠʥʘʜʣʝʞʠʪ ʣʠʯʥʳʝ ʥʘʩʪʨʦʝʥʠʷ ʠ ʯʫʚʩʪʚʘè [6, c. 342]. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʘʪʴ ʧʦʢʘ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʳʡ ʦʙʟʦʨ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʦʤʫ ʵʧʠʩʪʦʣʷʨʥʦʤ ʥʘʩʣʝʜʠʶ ʘʢʘʜʝʤʠʢʘ 

ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʠ ʦʮʝʥʠʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʠʩʪʦʨʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʫʢʨʘʠʥ-

ʩʢʦʛʦ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʩʪʦʨʠʠ ʦʨʠʝʥʪʘʣʠʩʪʠʢʠ ʚ ɽʚʨʦʧʝ. 

ʅʘʜʦ ʧʦʧʫʪʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʞʝ, ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʠ ʥʝ ʪʦʣʴʢʦ ʚʦʩʪʦ-

ʢʦʚʝʜʯʝʩʢʠʡ ʠʤʝʶʪ ʧʠʩʴʤʘ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʢ ʘʢʘʜʝʤʠʢʘʤ ï 

ɸ.ɸ. ʐʘʭʤʘʪʦʚʫ ʠ ɺ.ʇ. ɹʫʟʝʩʢʫʣʫ. ɺʩʝʛʦ 23 ʧʠʩʴʤʘ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʢ 

ɸʣʝʢʩʝʶ ɸʣʝʢʩʘʥʜʨʦʚʠʯʫ ʐʘʭʤʘʪʦʚʫ (ʉʇʙʌɸʈɸʅ. ʌ. 134, ʦʧ. 3, ʜ. 766) 

ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʠʦʜʫ ʩ 1902 ʧʦ 1911 ʛʛ., ʥʘʧʠʩʘʥʳ ʥʘ ʧʠʩʯʝʡ ʙʫʤʘʛʝ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʦʜʥʦʛʦ ʦʪ 29 ʜʝʢʘʙʨʷ 1907 ʛʛ. ɺ ʧʠʩʴʤʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʪʘʚ-

ʢʠ-ʫʪʦʯʥʝʥʠʷ ʠ ʩʥʦʩʢʠ ï ʧʦʷʩʥʝʥʠʷ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʧʠʩʴʤʦ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ 

ʢ ɺʣʘʜʠʩʣʘʚʫ ʇʝʪʨʦʚʠʯʫ ɹʫʟʝʩʢʫʣʫ (ʉʇʙʌɸʈɸʅ. ʌ. 825, ʦʧ. 2., ʜ.112) 

ʥʘʧʠʩʘʥʦ 9 ʠʶʣʷ 1925 ʛ. ʠʟ ʂʠʝʚʘ ʚ ʍʘʨʴʢʦʚ. ʊʘʢʞʝ ʟʥʘʯʠʤʳ ʧʦʣʥʦʩʪʴʶ ʥʝ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʧʠʩʴʤʘ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʘʢʘʜʝʤʠʢʫ ʌ.ɽ. ʂʦʨʰʫ, ʭʨʘʥʷʱʠ-

ʝʩʷ ʚ ɸʨʭʠʚʝ ʈɸʅ ʚ ʛ. ʄʦʩʢʚʘ (ʌ. 558, ʦʧ. 4, ʜ. 170).  

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʝʨʝʧʠʩʢʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʦʩʪʦʢʦʚʝʜʦʚ ʚʳʷʚʣʝʥʳ ʚ 

ʦʩʥʦʚʥʳʭ ʘʨʭʠʚʥʳʭ ʮʝʥʪʨʘʭ ʄʦʩʢʚʳ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ ʂʠʝʚʘ. ʕʪʦ ʬʦʥ-

ʜʳ ɸʨʭʠʚʘ ʈɸʅ ʚ ʄʦʩʢʚʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʤ ʌʠʣʠʘʣʝ ɸʨʭʠʚʘ ʈɸʅ, 

ɸʨʭʠʚʝ ʚʦʩʪʦʢʦʚʝʜʦʚ ʀʥʩʪʠʪʫʪʘ ʚʦʩʪʦʯʥʳʭ ʨʫʢʦʧʠʩʝʡ ʈɸʅ ʚ ʉʘʥʢʪ-

                                           
3 ʂʨʠʤʩʴʢʠʡ ɸ.ʖ. ʊʚʦʨʠ ʚ ʧ`ʷʪʠ ʪʦʤʘʭ. ʊ. 5, ʢʥ. 1. ʃʠʩʪʠ (1890ï1917); ʢʥ. 2. ʃʠ-

ʩʪʠ ʟ ʉʽʨʽʾ ʪʘ ʃʽʚʘʥʫ (1896ï1898). ï ʂʠʾʚ, 1973; ʇʠʩʴʤʘ ʠʟ ʃʠʚʘʥʘ (1896ï1898). ï ʄ., 

1975; ʂʫʟʥʝʮʦʚʘ ʅ.ɸ. ɺʦʩʪʦʢʦʚʝʜʳ-ʣʘʟʘʨʝʚʮʳ ʥʘ ʨʫʙʝʞʝ ʜʚʫʭ ʚʝʢʦʚ ʧʦ ʠʭ ʧʠʩʴʤʘʤ // 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʭ ʪʨʘʜʠʮʠʡ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ (ʜʦ 1917 ʛʦ-

ʜʘ). ï ʄ., 1984. ï ʉ. 122ï144; ʇʠʩʴʤʘ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʀ.ʖ. ʂʨʘʯʢʦʚʩʢʦʤʫ / ʧʫʙʣ. ʠ 

ʧʨʠʤ. ɸ.ɻ. ʅʝʜʚʝʮʢʦʛʦ ʠ ʀ.ʄ. ʉʤʠʣʷʥʩʢʦʡ // ɺʦʩʪʦʢ. ï 1993. ï ˉ 1. ï ʉ. 150ï169; ʇʝ-

ʨʝʧʠʩʢʘ ʘʢʘʜʝʤʠʢʦʚ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʠ ʀ.ʖ. ʂʨʘʯʢʦʚʩʢʦʛʦ 1920ï1930-ʭ ʛʦʜʦʚ / ʧʫʙʣ. 

ʀ.ʄ. ʉʤʠʣʷʥʩʢʦʡ // ʅʝʠʟʚʝʩʪʥʳʝ ʩʪʨʘʥʠʮʳ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ. ï ʄ., 1997. 

ï ʉ. 155ï368; ɽʧʽʩʪʦʣʷʨʥʘ ʩʧʘʜʱʠʥʘ ɸʛʘʪʘʥʛʝʣʘ ʂʨʠʤʩʴʢʦʛʦ. ï ʊ. 1 (1890ï1941 ʨʨ.); ʊ. 

2 (1918ï1941 ʨʨ.). ï ʂʠʾʚ, 2005. 
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ʇʝʪʝʨʙʫʨʛʝ ʠ ʀʥʩʪʠʪʫʪʝ ʨʫʢʦʧʠʩʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʋʢʨʘʠʥʳ ʠʤ. 

ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʚ ʂʠʝʚʝ.  

 ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʪʦʣʴʢʦ ʥʘ ʩʣʝʜʫʶʱʠʝ ʠʥʪʝʨʝʩʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ɹʝʩʮʝʥʥʳʤ ʷʚʣʷʶʪʩʷ ʧʠʩʴʤʘ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʙʘʨʦʥʫ ʈʦʟʝʥʫ ɺʠʢʪʦʨʫ ʈʦ-

ʤʘʥʦʚʠʯʫ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʤ ʌʠʣʠʘʣʝ ɸʨʭʠʚʘ ʈɸʅ 

ʚ ʝʛʦ ʬʦʥʜʝ (ʬ. 777, ʦʧ. 2, ʜ.228). ɺʩʝʛʦ 15 ʧʠʩʝʤ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʧʝʨʠʦʜ ʩ 

ʦʢʪʷʙʨʷ 1898 ʧʦ ʷʥʚʘʨʴ 1906 ʛʛ. ɺ ɸʨʭʠʚʝ ʚʦʩʪʦʢʦʚʝʜʦʚ ʀɺʈ ʈɸʅ ʚ ʇʝʪʝʨ-

ʙʫʨʛʝ ʚ ʬʦʥʜʝ ʄʠʥʦʨʩʢʦʛʦ ɺʣʘʜʠʤʠʨʘ ʌʝʜʦʨʦʚʠʯʘ (1877-1966) ʚʦʩʪʦʢʦʚʝ-

ʜʘ, ʜʠʧʣʦʤʘʪʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʠʩʪʦʨʠʠ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʣʠʪʝʨʘʪʫ-

ʨʳ ʠ ʢʫʣʴʪʫʨʳ ʇʝʨʩʠʠ ʠ ɿʘʢʘʚʢʘʟʴʷ (ʌ. 134, ʦʧ. 3, ʝʜ.ʭʨ. 40) ʦʙʥʘʨʫʞʝʥʳ 

ʝʛʦ ʣʠʯʥʳʝ ʧʠʩʴʤʘ ɸ.ɽ.ʂʨʳʤʩʢʦʤʫ. ʕʪʠ 8 ʧʠʩʝʤ ʠ 1 ʦʪʢʨʳʪʢʘ ʥʘ 22 ʣʣ. 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʚʪʦʛʨʘʬ ʠ ʤʘʰʠʥʦʧʠʩʴ, ʢʦʪʦʨʳʝ ʜʘʪʠʨʫʶʪʩʷ ʧʝʨʠʦ-

ʜʦʤ 1910 ï 1925 ʛʛ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʀʥʩʪʠʪʫʪʝ ʨʫʢʦʧʠʩʠ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʙʠʙʣʠʦʪʝʢʠ ʋʢʨʘʠʥʳ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ (ʬ. XXXVI, ʜ. 377-399) ʪʘʢʞʝ 

ʭʨʘʥʠʪʩʷ 24 ʙʦʣʝʝ ʨʘʥʥʠʭ ʧʠʩʴʤʘ ɺ.ʌ. ʄʠʥʦʨʩʢʦʛʦ ʢ ɸ.ɽ. ʂʨʳʤʩʢʦʤʫ 

1904-1910 ʛʛ. ʠʟ ʇʝʨʩʠʠ, ɹʘʢʫ ʠ ʇʝʪʝʨʙʫʨʛʘ, ʢʦʪʦʨʳʝ ʨʘʩʢʨʳʚʘʶʪ ʪʝʩʥʳʝ 

ʣʠʯʥʳʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʧʨʦʬʝʩʩʦʨʘ ʠ ʝʛʦ ʪʘʣʘʥʪʣʠʚʦʛʦ ʫʯʝʥʠ-

ʢʘ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʛʦ ʫʯʝʥʦʛʦ ʩ ʤʠʨʦʚʳʤ ʠʤʝ-

ʥʝʤ. 

ʀʟ ʭʨʘʥʷʱʠʭʩʷ ʚ ʘʨʭʠʚʝ ʚ ʂʠʝʚʝ ʧʠʩʝʤ ʌʸʜʦʨʘ ɽʚʛʝʥʴʝʚʠʯʘ ʂʦʨʰʘ, 

ʙʦʣʴʰʠʥʩʪʚʦ ð ʵʪʦ ʢʦʨʦʪʢʠʝ ʟʘʧʠʩʢʠ ʩ ʧʨʠʛʣʘʰʝʥʠʷʤʠ ʠʣʠ ʫʚʝʜʦʤʣʝʥʠʷ-

ʤʠ, ʯʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʙʘ ʘʜʨʝʩʘʪʘ ʥʘʭʦʜʠʣʠʩʴ ʚ ʄʦʩʢʚʝ. ʆʙ-

ʩʪʦʷʪʝʣʴʥʳʝ ʧʦʩʣʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ 1897 ʛ., ʢʦʛʜʘ ʂʨʳʤʩʢʠʡ ʥʘʭʦʜʠʣʩʷ ʚ 

ʥʘʫʯʥʦʡ ʢʦʤʘʥʜʠʨʦʚʢʝ ʚ ɹʝʡʨʫʪʝ, ʠ ʢ 1899 ʛ., ʢʦʛʜʘ ʦʥʠ ʦʙʩʫʞʜʘʣʠ ʥʘʫʯ-

ʥʳʝ ʪʝʤʳ. ʇʠʩʴʤʘ ʥʘʧʠʩʘʥʳ ʭʦʨʦʰʦ ʯʠʪʘʝʤʳʤ ʧʦʯʝʨʢʦʤ, ʚ ʦʩʥʦʚʥʦʤ ʢʘ-

ʨʘʥʜʘʰʦʤ ʠ ʩʠʥʠʤʠ ʯʝʨʥʠʣʘʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʨʦʪʢʠʝ ʟʘʧʠʩʢʠ 

ʧʠʩʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʫʩʩʢʦʤ, ʥʦ ʠ ʪʘʢʞʝ ʥʘ ʘʨʘʙʩʢʦʤ, ʧʝʨʩʠʜʩʢʦʤ ʠ 

ʫʢʨʘʠʥʩʢʦʤ ʷʟʳʢʘʭ.  

ɺ ʮʝʣʦʤ ʧʠʩʴʤʘ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʣʠʯʥʳʭ ʬʦʥʜʘʭ ʘʢʘ-

ʜʝʤʠʢʦʚ-ʚʦʩʪʦʢʦʚʝʜʦʚ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʤ ʌʠʣʠʘʣʝ ɸʨʭʠʚʘ ʈɸʅ, 

ʦʭʚʘʪʳʚʘʶʪ ʧʝʨʠʦʜ ʩ ʦʢʪʷʙʨʷ 1898 ʧʦ ʘʚʛʫʩʪ 1932 ʛʛ., ʥʘʧʠʩʘʥʳ ʯʸʪʢʠʤ, 

ʥʝʩʢʦʣʴʢʦ ʤʝʣʢʠʤ, ʥʦ ʭʦʨʦʰʦ ʯʠʪʘʝʤʳʤ ʧʦʯʝʨʢʦʤ, ʩʪʨʦʯʢʠ ʨʦʚʥʳʝ. ʉʨʝʜʠ 

ʧʠʩʝʤ ʢ ɹʘʨʪʦʣʴʜʫ ɺ.ɺ. ʧʠʩʴʤʦ ʦʪ 14 ʦʢʪʷʙʨʷ 1925 ʛ. ʥʘʧʠʩʘʥʦ ʧʦʜ ʜʠʢʪʦʚ-

ʢʫ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʤ ʣʠʮʦʤ ʠ ʧʠʩʴʤʦ ʦʪ 25 ʥʦʷʙʨʷ 1925 ʛ. ï ʤʘʰʠʥʦʧʠʩ-

ʥʦʝ. ɺ ʪʝʢʩʪʝ ʧʠʩʝʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʛʣʠʡʩʢʠʝ, ʥʝʤʝʮʢʠʝ, ʬʨʘʥʮʫʟʩʢʠʝ, 

ʘʨʘʙʩʢʠʝ, ʧʝʨʩʠʜʩʢʠʝ ʠ ʪʫʨʝʮʢʠʝ ʚʩʪʘʚʢʠ ʠ ʚʳʨʘʞʝʥʠʷ. 

ʅʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳ ʠ ʦʪʚʝʪʥʳʝ ʧʠʩʴʤʘ ʢ ʂʨʳʤʩʢʦʤʫ, ʦʩʦʙʝʥʥʦ ʪʝ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʩʪʨʦʠʪʴ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ, ʪʦ ʝʩʪʴ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʦʪʨʘʞʘʶʱʠʝ ʞʠʚʦʝ ʯʝʣʦʚʝʯʝʩʢʦʝ ʦʙʱʝʥʠʝ ʚ ʝʛʦ ʜʠʥʘʤʠʢʝ. ɸ ʚ 

ʩʣʫʯʘʝ ʠʟʫʯʝʥʠʷ ʵʧʠʩʪʦʣʷʨʠʷ ʢʨʫʧʥʳʭ ʫʯʸʥʳʭ, ʜʘʶʱʠʝ ʥʘʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʥʘʫʯʥʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʠʜʝʘʣʳ.  

ɺ ʀʥʩʪʠʪʫʪʝ ʨʫʢʦʧʠʩʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʋʢʨʘʠʥʳ ʠʤ. ɺ.ʀ. 

ɺʝʨʥʘʜʩʢʦʛʦ ʩʦʭʨʘʥʠʣʠʩʴ ʧʠʩʴʤʘ ʢ ɸ. ʂʨʳʤʩʢʦʤʫ ð 3 ʧʠʩʴʤʘ ɺ.ʈ. ʈʦʟʝʥʘ 

(1903-1907 ʛʛ.); 4 ʧʠʩʴʤʘ ʇ.ʂ. ʂʦʢʦʚʮʝʚʘ (1901-1909 ʛʛ.); 9 ʧʠʩʝʤ ɺ.ɺ. ɹʘʨ-
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ʪʦʣʴʜʘ (1908-1928 ʛʛ.) ʠ 13 ʧʠʩʝʤ ʌ.ɽ. ʂʦʨʰʘ (1897-1914 ʛʛ.). ʊʘʢʞʝ ʚ 

ʬʦʥʜʘʭ ʙʠʙʣʠʦʪʝʢʠ ʥʘʭʦʜʷʪʩʷ ʧʠʩʴʤʘ ʢ ɸ. ɽ. ʂʨʳʤʩʢʦʤʫ ʠ ʜʨʫʛʠʭ ʠʟʚʝʩʪ-

ʥʳʭ ʫʯʸʥʳʭ ï 35 ʧʠʩʝʤ ɺ.ʌ. ʄʠʥʦʨʩʢʦʛʦ, 5 ï ʉ.ʌ. ʆʣʴʜʝʥʙʫʨʛʘ, 5 ï ɺ.ʇ. 

ɹʫʟʝʩʢʫʣʘ, 3 ð ɸ.ɸ. ʐʘʭʤʘʪʦʚʘ, 20 ð ʊ.ɻ. ʂʝʟʤʳ, 17 ð ʄ.ʆ. ɸʪʪʘʠ, 37 ð 

ʇ.ʅ. ʃʦʟʝʝʚʘ. 

ɺ ʮʝʣʦʤ ʧʠʩʴʤʘ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʚʳʜʘʶʱʠʤʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʧʝʪʝʨ-

ʙʫʨʛʩʢʦʛʦ ʮʝʥʪʨʘ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ ʠ ʚ ʮʝʣʦʤ ʧʝʨʝʧʠʩʢʘ ʠʟʚʝʩʪʥʳʭ ʫʯʝʥʳʭ 

ʢʘʢ ʦʯʝʥʴ ʣʠʯʥʳʡ ʦʨʠʛʠʥʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ, ʦʙʲʝʢʪʠʚʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʝ ʤʛʥʦʚʝʥʠʝ ʵʧʦʭʠ ʠ ʠʩʪʦʨʠʠ ʚʦʩʪʦ-

ʢʦʚʝʜʝʥʠʷ, ʧʦʢʘʟʳʚʘʝʪ ʫʯʝʥʳʭ ʠ ʣʠʯʥʦʩʪʠ ʩʦ ʚʩʝʤʠ ʝʛʦ ʟʘʙʦʪʘʤʠ ʠ ʦʙʱʝ-

ʩʪʚʝʥʥʳʤʠ ʩʚʷʟʷʤʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘʧʘʭ ʠʭ ʞʠʟʥʠ ʠ ʪʚʦʨʯʝʩʪʚʘ. 

ʇʝʨʚʦʝ ʧʠʩʴʤʦ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ɺ.ʈ. ʈʦʟʝʥʫ (ʄʦʩʢʚʘ, 1898, 4.ʍ.) ʩʚʷ-

ʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʆʥ 

ʧʠʩʘʣ: çʄʥʝ ʥʫʞʥʦ ʚ ʵʪʦʤ ʫʯʝʙʥʦʤ ʛʦʜʫ ʜʝʨʞʘʪʴ ʤʘʛʠʩʪʝʨʩʢʠʡ ʵʢʟʘʤʝʥ ʧʦ 

ʘʨʘʙʩʢʦʡ ʩʣʦʚʝʩʥʦʩʪʠ, ʠ ʧʦʪʦʤʫ ʦʙʨʘʱʘʶʩʴ ʢ ɺʘʤ ʩ ʧʦʢʦʨʥʝʡʰʝʶ ʧʨʦʩʴ-

ʙʦʶ: ʥʝ ʦʪʢʘʞʠʪʝ ʩʦʦʙʱʠʪʴ ʤʥʝ ʧʨʦʛʨʘʤʤʫ ʵʢʟʘʤʝʥʘ, ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʝ 

ʜʣʷ ɺʘʩè. 

ʊʘʢʞʝ ʧʝʨʚʳʝ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʧʠʩʴʤʘ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʠʟ ʄʦʩʢʚʳ ʇ.ʂ. 

ʂʦʢʦʚʮʝʚʫ ʦʪ 6 ʤʘʨʪʘ 1901 ʛ. ʩʚʷʟʘʥʘ ʩ ʧʦʜʛʦʪʦʚʢʦʡ çʃʝʢʮʠʠ ʧʦ ʠʩʪʦʨʠʠ 

ʩʝʤʠʪʩʢʠʭ ʷʟʳʢʦʚè (ʄ., 1902) ʠ ɺ.ɺ. ɹʘʨʪʦʣʴʜʫ ʦʪ 1 ʤʘʨʪʘ 1909 ʛ. ï ʙʣʘʛʦ-

ʜʘʨʥʦʩʪʴ ʟʘ ʝʛʦ ʢʥʠʛʫ çʊʫʨʢʝʩʪʘʥ ʚ ʵʧʦʭʫ ʤʦʥʛʦʣʴʩʢʦʛʦ ʥʘʰʝʩʪʚʠʷè (ʏ. 1ï

2, 1898ï1900). 

ɸ.ɽ. ʂʨʳʤʩʢʠʡ ʧʠʩʘʣ ʇ.ʂ. ʂʦʢʦʚʮʦʚʫ: çʃʘʟʘʨʝʚʩʢʠʡ ʀʥʩʪʠʪʫʪ ʧʝʯʘ-

ʪʘʝʪ ʧʝʨʝʚʦʜ çʉʝʤʠʪʩʢʠʭ ʷʟʳʢʦʚè ʅʝʣʴʜʝʢʝ, ʩʥʘʙʞʝʥʥʳʡ ʦʙʠʣʴʥʳʤʠ ʤʦʠ-

ʤʠ ʧʨʠʤʝʯʘʥʠʷʤʠ. ʊʘʢ ʢʘʢ ʷ ʟʥʘʶ, ʯʪʦ ʜʣʷ ɺʘʩ ʵʪʦ ʠʟʜʘʥʠʝ ʤʦʞʝʪ ʧʨʝʜ-

ʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ, ʪʦ ʧʦʟʚʦʣʷʶ ʩʝʙʝ ʧʦʩʣʘʪʴ ɺʘʤ ʢʦʨʨʝʢʪʫʨʫ 1-ʛʦ ʣʠʩʪʘ. 

ɾʝʣʘʪʝʣʴʥʦ ʙʳʣʦ ʙʳ, ʯʪʦʙʳ ɺʳ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʦʩʤʦʪʨʝʣʠ ʤʦʠ ʧʨʠʤʝʯʘ-

ʥʠʷ ʠ ʦʪʤʝʪʠʣʠ ʪʝ ʧʫʥʢʪʳ, ʩ ʢ[ʦʪʦ]ʨʳʤʠ ɺʳ ʥʝ ʩʦʛʣʘʩʥʳ. ʉʘʤʦ ʩʦʙʦʶ, ʨʘ-

ʟʫʤʝʝʪʩʷ, ʯʪʦ ʦʢʘʟʘʥʥʘʷ ɺʘʤʠ ʧʦʤʦʱʴ ʙʫʜʝʪ ʦʛʦʚʦʨʝʥ ʚ ʧʨʝʜʠʩʣʦʚʠʠè. 

ʊʘʢʞʝ ɺ.ɺ. ɹʘʨʪʦʣʴʜʫ ʧʠʩʘʣ: çʂʘʢ ʷ ɺʘʤ ʧʨʠʟʥʘʪʝʣʝʥ ʟʘ çʊʫʨʢʝʩʪʘʥè! 

ʆʯʝʥʴ, ʦʯʝʥʴ ʙʣʘʛʦʜʘʨʶ ɺʘʩ ʟʘ ʥʝʛʦ. ʅʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʭʦʯʝʪʩʷ ʧʦʟʘʙʦʪʠʪʴʩʷ 

ʠ ʦ ʩʚʦʠʭ ʩʣʫʰʘʪʝʣʷʭ, ʢ[ʦʪʦʨʳʝ] ʯʘʩʪʦ ʞʝʣʘʣʠ ʙʳ ʧʨʠʦʙʨʝʩʪʠ ʵʪʫ ʢʥʠʛʫ ʠ 

ʥʝ ʟʥʘʶʪ ʝʝ ʮʝʥʳ. ʇʦ ʢʘʢʦʡ ʮʝʥʝ ʦʥʠ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʚʳʩʳʣʘʝʤʳ ʜʣʷ ʥʘʰʠʭ 

ʩʪʫʜʝʥʪʦʚ?è. 

ɺ ʮʝʣʦʤ 15 ʧʠʩʝʤ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ɺ.ʈ. ʈʦʟʝʥʫ ʩʚʷʟʘʥʳ ʩ ʧʝʨʠʦʜʦʤ 

1898ï1906 ʛʛ., 9 ʧʠʩʝʤ ʇ.ʂ. ʂʦʢʦʚʮʝʚʫ ï 1901ï1932 ʛʛ. ʠ 7 ʧʠʩʝʤ ɺ.ɺ. ɹʘʨ-

ʪʦʣʴʜʫ ʥʘʧʠʩʘʥʳ ʚ 1909ï1928 ʛʛ. ʅʝʩʦʤʥʝʥʥʦ, ʥʝ ʚʩʝ ʧʠʩʴʤʘ ɸ.ɽ. ʂʨʳʤ-

ʩʢʦʛʦ ʨʘʚʥʦʮʝʥʥʳ ʧʦ ʩʚʦʝʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ 

ʝʛʦ ʣʠʯʥʳʤʠ ʦʮʝʥʢʘʤ.  

ʉʠʩʪʝʤʘʪʠʟʠʨʫʷ ʩʦʜʝʨʞʘʥʠʝ ʧʠʩʝʤ ɸ.ɽ. ʂʨʳʤʩʢʦʛʦ ʧʝʪʝʨʙʫʨʛʩʢʠʤ 

ʫʯʠʪʝʣʷʤ ʠ ʢʦʣʣʝʛʘʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʣʘʩʪʳ ï ʥʘʧʨʘʚʣʝʥʠʷ 

ʥʘʫʯʥʳʭ ʪʝʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʨʘʟʣʠʯʥʳʝ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʩʧʨʘʚʢʠ ʠ ʚʦ-

ʩʪʦʢʦʚʝʜʯʝʩʢʠʝ ʥʦʚʦʩʪʠ; ʦʯʝʥʴ ʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʮʝʥʢʠ ʚʦʩʪʦʢʦ-
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ʚʝʜʝʥʠʷ ʚ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʝ ʠ ɽʚʨʦʧʝ, ʢʦʣʣʝʛ ʠ ʫʯʝʥʠʢʦʚ; ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʬʘʢʪʳ ʦ ʩʫʜʴʙʘʭ ʠ ʜʨ. 

ʕʪʦʪ ʧʣʘʩʪ ʵʧʠʩʪʦʣʷʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʝʥ ʜʣʷ 

ʦʩʤʳʩʣʝʥʠʷ ʠʩʪʦʨʠʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʦʨʠʝʥʪʘʣʠʩʪʠʢʠ ʚ 

ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʝ ʠ ʜʦʧʦʣʥʷʝʪ ʩʚʝʜʝʥʠʷ ʦ ʪʝʩʥʳʭ ʣʠʯʥʳʭ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʚʷʟʷʭ ʫʯʝʥʳʭ-ʚʦʩʪʦʢʦʚʝʜʦʚ ʄʦʩʢʚʳ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

ʠ ʂʠʝʚʘ ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʠ ʍIʍ ï ʧʝʨʚʳʭ ʜʝʩʷʪʠʣʝʪʠʡ ʍʍ ʚʚ.  

ɺʚʦʜʠʤʳʝ ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʧʠʩʴʤʘ ɸ. ɽ. ʂʨʳʤʩʢʦʛʦ ʠ ʦʩʦʙʝʥʥʦ 

ʧʠʩʴʤʘ ʝʤʫ ʘʜʨʝʩʦʚʘʥʥʳʝ ʚʦʩʪʦʢʦʚʝʜʘʤʠ-ʘʢʘʜʝʤʠʢʘʤʠ ʧʦʣʝʟʥʳ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʚʨʝʤʝʥʥʠʢʦʚ ʪʘʢʞʝ ʠ ʚ ʩʣʝʜʫʶʱʠʭ ʘʩʧʝʢʪʘʭ. ɺʦ-ʧʝʨʚʳʭ, 

ʦʥʠ ʷʚʣʷʶʪʩʷ ʘʚʪʦʛʨʘʬʘʤʠ ʢʨʫʧʥʝʡʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʚʦʩʪʦʢʦʚʝʜʦʚ ʍIʍ ï 

ʥʘʯʘʣʘ ʍʍ ʚʚ. ɺʦ-ʚʪʦʨʳʭ, ʚ ʵʪʠʭ ʧʠʩʴʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʟʠʮʠʷ 

ʢʨʫʧʥʝʡʰʝʛʦ ʚʦʩʪʦʢʦʚʝʜʘ ʠ ʣʠʯʥʦʩʪʠ. ɺ-ʪʨʝʪʴʠʭ, ʟʜʝʩʴ ʤʳ ʥʘʭʦʜʠʤ 

ʫʥʠʢʘʣʴʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ 

ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ, ʝʛʦ ʘʨʘʙʠʩʪʠʯʝʩʢʠʭ, ʠʨʘʥʠʩʪʠʯʝʩʢʠʭ, ʪʶʨʢʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʨʦʣʠ ʚʝʜʫʱʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ʠ ʤʳʩʣʠʪʝʣʝʡ. ɺ-

ʯʝʪʚʝʨʪʳʭ, ʚ ʧʠʩʴʤʘʭ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʯʫʚʩʪʚʫʶʪʩʷ ʣʠʯʥʦʝ ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʧʦʟʠʮʠʷ ʯʝʣʦʚʝʢʘ ʠ ʫʯʝʥʦʛʦ. ɺ ʮʝʣʦʤ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʧʠʩʢʠ ʤʦʞʝʪ 

ʧʦʩʣʫʞʠʪʴ ʦʨʠʛʠʥʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʥʘʫʯʥʳʭ ʙʠʦʛʨʘʬʠʡ 

ʨʦʩʩʠʡʩʢʠʭ ʘʢʘʜʝʤʠʢʦʚ-ʚʦʩʪʦʢʦʚʝʜʦʚ ʍIʍ ʚ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘʫʯʥʳʡ ʧʨʦʝʢʪ ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʯʝʥʳʭ 

ʂʘʟʘʥʠ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʂʠʝʚʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʠ ʨʦʩ-

ʩʠʡʩʢʠʭ ʢʦʣʣʝʛ ʧʦʟʚʦʣʠʪ ʠʟʫʯʠʪʴ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʧʦʜʛʦʪʦʚʠʪʴ ʢ ʧʫʙ-

ʣʠʢʘʮʠʠ ʥʝʠʟʚʝʩʪʥʦʝ ʠ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʦʝ ʵʧʠʩʪʦʣʷʨʥʦʝ ʥʘʩʣʝʜʠʝ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʦʨʠʝʥʪʘʣʠʩʪʦʚ ʥʘ ʨʫʙʝʞʝ ʵʧʦʭ ʠ ʦʩʦʙʝʥʥʦ ʧʝʨʝʧʠʩʢʫ ʨʦʩʩʠʡʩʢʦ-

ʛʦ ʠ ʫʢʨʘʠʥʩʢʦʛʦ ʘʨʘʙʠʩʪʘ, ʪʶʨʢʦʣʦʛʘ, ʠʨʘʥʠʩʪʘ ʠ ʩʣʘʚʠʩʪʘ ɸ. ɽ. ʂʨʳʤʩʢʦ-

ʛʦ ʩ ʫʯʠʪʝʣʷʤʠ ʠ ʢʦʣʣʝʛʘʤʠ - ɺ. ʈ. ʈʦʟʝʥʦʤ, ʌ. ɽ. ʂʦʨʰʝʤ, ɺ. ɸ. ɾʫʢʦʚ-

ʩʢʠʤ, ʉ. ʌ. ʆʣʴʜʝʥʙʫʨʛʦʤ, ɺ. ɺ. ɹʘʨʪʦʣʴʜʦʤ, ʀ. ʖ. ʂʨʘʯʢʦʚʩʢʠʤ, ʅ. ɸ. 

ʄʝʜʥʠʢʦʚʳʤ, ʇ. ʂ. ʂʦʢʦʚʮʦʚʳʤ, ɺ. ʌ. ʄʠʥʦʨʩʢʠʤ ʚ 1890 ï 1930-ʝ ʛʛ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʪʘʥʦʚʣʝʥʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚ ʠʩ-

ʪʦʨʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ, ʚʳʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʥʷʪʠʡ çʪʦʣʝʨʘʥʪʥʦʩʪʴè 

çʪʝʨʧʝʥʠʝè , çʪʝʨʧʠʤʦʩʪʴè ,ʦʙʩʫʞʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʧʨʠʥʮʠʧʘ ʪʦʣʝʨʘʥʪʥʦ-

ʩʪʠ ʚ ʨʝʣʠʛʠʦʟʥʳʭ ʠ ʬʠʣʦʩʦʬʩʢʠʭ ʢʦʥʮʝʧʮʠʷʭ ʧʨʦʰʣʦʛʦ ʠ ʟʥʘʯʝʥʠʝ ʜʘʥ-

ʥʦʛʦ ʬʝʥʦʤʝʥʘ ʜʣʷ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. 

bstrakt  

In the article the problem of formation of tolerance in a historical context, 

reveals the correlation of the concepts "tolerance", "patience", discussed the im-

portance of the principle of tolerance in religious and philosophical conceptions 

of the past and the importance of this phenomenon for today.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʣʝʨʘʥʪʥʦʩʪʴ, ʪʝʨʧʝʥʠʝ, ʢʫʣʴʪʫʨʘ ʪʦʣʝʨʘʥʪʥʦʩʪʠ, 

ʧʨʠʥʮʠʧ ʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʮʝʥʥʦʩʪʠ, 

Key words: tolerance, patience, the culture of tolerance. the principle of 

tolerance. values 

ʇʫʪʠ ʜʦʩʪʠʞʝʥʠʷ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʭ, ʫʚʘʞʠʪʝʣʴʥʳʭ ʠ ʥʝʘʛʨʝʩʩʠʚʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʮʠʚʠʣʠʟʘʮʠʷʤʠ, ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʩʦʮʠʘʣʴ-

ʥʳʤʠ ʩʪʨʘʪʘʤʠ ʠ ʛʨʫʧʧʘʤʠ, ʦʪʜʝʣʴʥʳʤʠ ʣʶʜʴʤʠ ʚʩʝʛʜʘ ʚʦʣʥʦʚʘʣʠ ʦʙʱʝ-

ʩʪʚʝʥʥʫʶ ʤʳʩʣʴ. ʅʝʢʦʪʦʨʳʝ ʥʦʩʷʱʠʝ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʥʦʨʤʳ ʠ 

ʧʨʠʥʮʠʧʳ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘʭ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʛʦʚʦʨʘʭ 

ʠ ʜʝʢʣʘʨʘʮʠʷʭ.  
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ʊʦʣʝʨʘʥʪʥʦʩʪʴ ʢʘʢ ʢʘʯʝʩʪʚʦ ʢʫʣʴʪʫʨʳ ʦʙʱʝʩʪʚʘ, ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ, 

ʛʨʘʞʜʘʥʠʥʘ ʠʤʝʝʪ ʨʘʟʥʳʝ ʬʦʨʤʳ ʠ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʣʠʯʥʦʡ, ʪʘʢ ʠ ʦʙʱʝ-

ʩʪʚʝʥʥʦʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ. ʉʣʝʜʫʷ ʪʦʣʝʨʘʥʪʥʳʤ ʫʩʪʘʥʦʚʢʘʤ, ʯʝʣʦʚʝʢ ʥʝ 

ʪʦʣʴʢʦ ʩʦʟʜʘʝʪ ʜʣʷ ʩʝʙʷ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʥʝʡʪʨʘʣʠʟʫʷ 

ʘʛʨʝʩʩʠʚʥʳʝ, ʢʦʥʬʣʠʢʪʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʥʦ ʠ ʦʙʦʛʘʱʘʝʪ.  

ɺʩʝ ʘʢʪʫʘʣʴʥʝʝ ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʠʘʣʦʛʦʤ ʤʝʞʜʫ 

ʮʠʚʠʣʠʟʘʮʠʷʤʠ, ʠʭ ʪʦʣʝʨʘʥʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʟʘʠʤʦʦʙʦʛʘʱʝʥʠʷ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʩʘʤʦʙʳʪʥʦʩʪʠ ʩʚʦʠʭ ʢʫʣʴʪʫʨ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ ʢ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ 

ʥʝʦʜʥʦʟʥʘʯʥʦ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ, ʢʘʞʫʱʝʛʦʩʷ ʧʨʦʩʪʳʤ ʠ ʥʝ 

ʘʥʛʘʞʠʨʦʚʘʥʥʳʤ, ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʧʦʨʘʤ. ʏʘʩʪʴ ʦʙʱʝʩʪʚʘ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʪʝʨʤʠʥ çʪʦʣʝʨʘʥʪʥʦʩʪʴè ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʚ ʩʘʤʦʩʦʟʥʘʥʠʝ ʦʙʱʝʩʪʚʘ. 

ɼʨʫʛʠʝ ʞʝ ʫʙʝʞʜʝʥʳ, ʯʪʦ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ï ʵʪʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʠʜʝʦʣʦʛʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʚ çʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʝ ʮʝʥʥʦʩʪʠè ʠ ʩʯʠ-

ʪʘʶʪ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʯʘʩʪʴʶ ʤʠʨʦʚʦʡ ʛʣʦʙʘʣʠʟʘʪʦʨʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʠʪʦʛʝ 

ʧʨʦʙʣʝʤʘ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʳʭʦʜʠʪ ʠʟ ʫʟʢʦʡ ʥʘʫʯʥʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʳ.  

ʅʝ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ ʘʢʪʠʚʥʦ ʠ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʝʪʩʷ ʵʪʘ ʧʨʦʙʣʝʤʘ ʚ 

ʩʘʤʳʭ ʨʘʟʥʳʭ ʧʦʩʪʘʥʦʚʢʘʭ, ʚʘʨʠʘʮʠʷʭ ʠ ʠʩʪʦʣʢʦʚʘʥʠʷʭ. ʅʦ ʧʨʠ ʧʦʧʳʪʢʝ 

ʜʘʪʴ ʢʦʥʢʨʝʪʥʦʝ ʥʘʫʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝ-

ʤʳ, ʧʦʪʦʤʫ ʯʪʦ ʜʘʥʥʦʝ ʧʦʥʷʪʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʩʘʤʳʭ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ: ʧʦʣʠʪʠʢʝ, ʧʩʠʭʦʣʦʛʠʠ, ʧʝʜʘʛʦʛʠʢʝ, 

ʵʪʠʢʝ, ʪʝʦʣʦʛʠʠ, ʬʠʣʦʩʦʬʠʠ, ʤʝʜʠʮʠʥʝ ʠ ʪ.ʜ. ɽʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ, ʥʦʨʤʘʪʠʚʥʦʛʦ ʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʦʣʝʨʘʥʪ-

ʥʦʩʪʠ, ʪʦ, ʥʘʧʨʠʤʝʨ, ʯʝʣʦʚʝʢ, ʥʝ ʚʳʟʳʚʘʶʱʠʡ ʫ ʜʨʫʛʠʭ ʠ ʥʝ ʧʦʨʦʞʜʘʶʱʠʡ 

ʥʝʥʘʚʠʩʪʠ ʠʣʠ ʦʪʯʫʞʜʝʥʠʷ, ʩʧʦʩʦʙʥʳʡ ʥʘʡʪʠ ʦʙʱʠʡ ʷʟʳʢ ʩ ʜʨʫʛʠʤʠ 

ʣʶʜʴʤʠ, ʙʫʜʫʯʠ ʜʨʫʞʝʣʶʙʥʳʤ, ʠ ʷʚʣʷʝʪʩʷ ʪʦʣʝʨʘʥʪʥʳʤ ʯʝʣʦʚʝʢʦʤ.  

ʉʦʮʠʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʦʙʱʝʩʪʚʘ ʩʣʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʥʘ, ʧʦʵʪʦʤʫ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʧʦʜʭʦʜʳ, ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʘʚʪʦʨʳ ʧʨʝʜʣʘ-

ʛʘʶʪ ʨʘʟʥʳʝ ʧʦʥʠʤʘʥʠʷ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʠʩʪʦʨʠʶ ʝʛʦ ʩʪʘ-

ʥʦʚʣʝʥʠʷ, ʠʩʪʦʢʠ, ʧʨʝʜʣʘʛʘʷ ʩʚʦʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʳʪʘʷʩʴ ʚʳʜʝʣʠʪʴ ʤʝʭʘ-

ʥʠʟʤʳ ʚʦʩʧʠʪʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ. ʇʦʥʠʤʘʶʪ ʪʦʣʝʨʘʥʪ-

ʥʦʩʪʴ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʧʦ-ʨʘʟʥʦʤʫ, ʵʪʦ ʟʘʚʠʩʠʪ ʠ ʦʪ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, 

ʠ ʦʪ ʢʫʣʴʪʫʨʳ.  

çʊʦʣʝʨʘʥʪʥʦʩʪʴè ʙʝʨʝʪ ʥʘʯʘʣʦ ʚ ʣʘʪʠʥʩʢʦʤ ʛʣʘʛʦʣʝ çtoleroè, ʦʜʥʘʢʦ 

ʩʨʝʜʠ ʫʯʝʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʚ ʥʘʫʯʥʦʝ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʧʦʧʘʣ ʪʝʨʤʠʥ çʪʦʣʝʨʘʥʪʥʦʩʪʴè. ʂʪʦ-ʪʦ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʦ-

ʥʷʪʠʝ ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ XVIII ʚʝʢʝ ʬʨʘʥʮʫʟʩʢʠʤ ʬʠʣʦʩʦʬʦʤ, ʵʢʦʥʦʤʠʩʪʦʤ ʠ 

ʧʦʣʠʪʠʯʝʩʢʠʤ ʜʝʷʪʝʣʝʤ ɼʝʩʪʶʪ ʜʝ ʊʨʘʩʠ, ʜʨʫʛʠʝ ʩʚʷʟʳʚʘʶʪ ʧʦʷʚʣʝʥʠʝ 

ʪʝʨʤʠʥʘ ʩ ʠʤʤʫʥʦʣʦʛʦʤ ʇʠʪʝʨʦʤ ɹʨʘʡʘʥʦʤ ʄʝʜʘʚʘʨʦʤ, ʢʦʪʦʨʳʡ ʚʚʝʣ 

ʪʝʨʤʠʥ, ʯʪʦʙʳ ʦʙʦʟʥʘʯʠʪʴ ʪʝʨʧʠʤʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʧʝʨʝʩʘʞʝʥʥʳʤ ʠʥʦʨʦʜ-

ʥʳʤ ʪʢʘʥʷʤʠ. ʇʦʟʞʝ çʪʦʣʝʨʘʥʪʥʦʩʪʴè ʧʝʨʝʥʝʩʣʠ ʥʘ ʦʙʣʘʩʪʴ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʷʚʣʝʥʠʡ. ɺ ʈʦʩʩʠʠ ʦʥ ʩʪʘʣ ʫʧʦʪʨʝʙʣʷʪʴʩʷ ʣʠʰʴ ʚ ʩʝʨʝʜʠʥʝ XIX  ʚʝʢʝ. 

çʊʦʣʝʨʘʥʪʥʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʜʠʚʠʜʘ ʙʝʟ ʚʦʟʨʘʞʝʥʠʡ ʠ ʧʨʦʪʠ-

ʚʦʜʝʡʩʪʚʠʷ ʚʦʩʧʨʠʥʠʤʘʪʴ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʭ ʤʥʝʥʠʷ, ʦʙ-
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ʨʘʟ ʞʠʟʥʠ, ʭʘʨʘʢʪʝʨ ʧʦʚʝʜʝʥʠʷ ʠ ʢʘʢʠʝ-ʣʠʙʦ ʠʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʨʫʛʠʭ ʠʥ-

ʜʠʚʠʜʦʚè. [1, c.5]  

ʇʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʪʝʨʧʠʤʦʩʪʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʫʞʝ ʚ ʘʥʪʠʯʥʦʝ 

ʚʨʝʤʷ, ʭʦʪʷ ʚ ʪʦ ʚʨʝʤʷ ʝʱʝ ʥʝ ʙʳʣʦ ʦʪʜʝʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ, 

ʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʣʠʰʴ ʚʝʨʦʪʝʨʧʠʤʦʩʪʴ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʚʷʟʳʚʘʶʪ ʧʦʷʚʣʝʥʠʷ ʨʘʟʤʳʰʣʝʥʠʡ ʦ ʪʦʣʝ-

ʨʘʥʪʥʦʩʪʠ ʩ ɸʨʠʩʪʦʪʝʣʝʤ ʚ ʝʛʦ ʩʦʯʠʥʝʥʠʠ çʅʠʢʦʤʘʭʦʚʘ ʵʪʠʢʘè. 

ʉʦʜʝʨʞʘʪʝʣʴʥʫʶ ʠ ʩʤʳʩʣʦʚʫʶ ʩʪʦʨʦʥʫ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʨʘʩʢʨʳʚʘʣʠ 

ʩʦʬʠʩʪʳ. ʊʝʨʧʠʤʦʩʪʴ ʜʣʷ ʥʠʭ ʝʩʪʝʩʪʚʝʥʥʘ, ʪʘʢ ʢʘʢ ʚʩʝ ʥʘ ʩʚʝʪʝ ʠʩʪʠʥʥʦ. 

ʆʜʥʠʤ ʠʟ ʬʫʥʜʘʤʝʥʪʦʚ ʪʦʣʝʨʘʥʪʥʦʛʦ ʩʦʟʥʘʥʠʷ ʷʚʣʷʣʘʩʴ ʬʠʣʦʩʦʬʠʷ ʉʦ-

ʢʨʘʪʘ. 

 ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʣʘʛʦʣ tolerare (ʚʳʥʦʩʠʪʴ, ʧʝʨʝʥʦʩʠʪʴ, ʩʥʦ-

ʩʠʪʴ) ʚ ɼʨʝʚʥʝʤ ʈʠʤʝ. ʊʘʢ, ʎʠʮʝʨʦʥ ʫʧʦʪʨʝʙʣʷʝʪ ʩʣʦʚʦ tolerantia ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʢ ʜʫʭʫ ʤʫʜʨʝʮʘ, ʦʙʣʘʜʘʶʱʝʤʫ ʪʝʨʧʠʤʦʩʪʴʶ ʢ ʜʝʣʘʤ ʯʝʣʦʚʝʯʝʩʢʠʤ. 

ʀʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʠ ʩʤʳʩʣʳ ʚ ʦʪʥʦʰʝʥʠʠ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʟʚʫʯʘʪ ʫ 

ʭʨʠʩʪʠʘʥʩʢʠʭ ʘʚʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʢ ʘʥʪʠʯʥʦʤʫ ʩʢʝʧʪʠʮʠʟʤʫ ʦʪʥʦʩʠʣʠʩʴ 

ʥʝʛʘʪʠʚʥʦ. ɿʜʝʩʴ ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʩ ʪʝʨʧʠʤʦʩʪʴʶ ʢʘʢ ʦʜ-

ʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʜʦʙʨʦʜʝʪʝʣʝʡ. ʆʥʘ ʧʦʥʠʤʘʝʪʩʷ ʥʝ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʢ ʠʥʦʤʫ, 

ʜʨʫʛʦʤʫ, ʘ ʢʘʢ ʩʚʦʝʛʦ ʨʦʜʘ ʪʝʨʧʝʥʠʝ ʤʫʯʝʥʠʡ. ʄʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʩʚʷʟʴ 

ʪʝʨʧʠʤʦʩʪʠ ʩ ʥʘʜʝʞʜʦʡ ʥʘ ʛʠʙʝʣʴ ʟʣʘ. ʊʦʣʝʨʘʥʪʥʦʩʪʴ ʧʦʥʠʤʘʣʘʩʴ ʢʘʢ ʩʦ-

ʩʪʦʷʥʠʝ ʚʳʥʫʞʜʝʥʥʦʝ, ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʙʳʪʴ ʪʝʨʧʠʤʳʤ ʢ ʛʨʝʭʘʤ ʜʨʫʛʠʭ 

ʣʶʜʝʡ. ʉʘʤ ʪʝʨʤʠʥ çtolerantiaè ʙʳʣ ʫʞʝ ʠʟʚʝʩʪʝʥ, ʥʦ ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, 

ʨʝʯʴ ʰʣʘ ʣʠʰʴ ʦ ʪʝʨʧʝʥʠʠ.  

çʉʘʤʦʝ ʨʘʥʥʝʝ ʨʘʟʣʠʯʠʝ patientia (ʧʝʨʝʥʝʩʝʥʠʝ, ʪʝʨʧʝʥʠʝ, ʪʝʨʧʝʣʠ-

ʚʦʩʪʴ) ʠ tolerantia (ʪʝʨʧʠʤʦʩʪʴ) ʤʳ ʚʩʪʨʝʯʘʝʤ ʫ ʀʩʠʜʦʨʘ ʉʝʚʠʣʴʩʢʦʛʦ, ʢʦ-

ʪʦʨʳʡ ʩʯʠʪʘʣ, ʯʪʦ ʪʝʨʧʠʤʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʜʫʰʝ, ʘ ʪʝʨʧʝʥʠʝ ï ʢ ʪʝʣʫ. ʇʦ-

ʵʪʦʤʫ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ï ʚʳʜʝʨʞʢʘ, ʘ ʪʝʨʧʝʥʠʝ ï ʩʪʨʘʜʘʥʠʝè.[4] 

ɺ ʩʨʝʜʥʝʚʝʢʦʚʴʝ (ʨʘʟʚʠʪʦʤ) ʚʦʟʥʠʢʘʶʪ ʜʨʫʛʠʝ ʪʝʥʜʝʥʮʠʠ ʧʨʦʙʣʝʤʳ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʦʥʘ ʥʘʯʠʥʘʝʪ ʪʨʘʢʪʦʚʘʪʴʩʷ ʢʘʢ ʪʝʨʧʠʤʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʝʨʝ-

ʪʠʢʘʤ ʠʣʠ ʥʝʚʝʨʥʳʤ. ʌʦʤʫ ɸʢʚʠʥʩʢʦʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʷʨʢʠʤ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʝʤ ʵʪʦʡ ʠʜʝʠ. ʅʦ ʚ ʩʨʝʜʥʝʚʝʢʦʚʴʝ ʝʱʝ ʥʝʪ ʩʤʳʩʣʦʚʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʦʣʝ-

ʨʘʥʪʥʦʩʪʠ, ʢʘʢʦʝ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʩʝʛʦʜʥʷ. ʊʦʣʝʨʘʥʪʥʦʩʪʴ ʚʦʩʧʨʠʥʠʤʘʣʘʩʴ ʚ 

ʩʨʝʜʥʝʚʝʢʦʚʴʝ ʢʘʢ ʤʝʨʘ ʚʳʥʫʞʜʝʥʥʘʷ, ʤʦʞʥʦ ʜʘʞʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʘ ʥʦʩʠʣʘ 

ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ. 

çʄʳʩʣʠʪʝʣʠ ʅʦʚʦʛʦ ʚʨʝʤʝʥʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʧʨʦʪʠʚʦʙʦʨʩʪʚʦ ʤʦʨʘʣʴ-

ʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʮʝʥʥʦʩʪʝʡ ʧʦʣʠʪʠʯʝʩʢʦʤʫ ʵʪʦʩʫ ʢʘʢ ʧʝʨʝʭʦʜ ʦʪ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʱʝʩʪʚʘ ʠ ʯʝʣʦʚʝʢʘ ʢ ʢʫʣʴʪʫʨʝ, ʮʠʚʠʣʠʟʘʮʠʠ, ʛʨʘʞ-

ʜʘʥʩʢʦʤʫ ʠ ʧʦʣʠʪʠʯʝʩʢʦʤʫ ʦʙʱʝʩʪʚʫ, ʚ ʢʦʪʦʨʳʭ ʚʣʘʩʪʴ ʠ ʛʦʩʫʜʘʨʩʪʚʦ ʩʧʦ-

ʩʦʙʥʳ ʦʙʫʟʜʘʪʴ ʨʘʩʧʫʱʝʥʥʳʝ ʠʣʠ ʥʝʮʠʚʠʣʠʟʦʚʘʥʥʳʝ ʥʨʘʚʳè[5,256] 

ɺ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤ ʚʠʜʝ ʦ ʧʨʠʨʦʜʝ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʩʢʘʟʘʥʦ ʚ ʨʘʙʦʪʘʭ 

ɼʞ. ʃʦʢʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʝʛʦ çʇʠʩʴʤʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠè. ʆʥ ʩʯʠʪʘʣ, ʯʪʦ 

ʧʨʠʥʮʠʧ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʚ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʷʤʠ ʨʘʟʣʠʯʥʳʭ ʨʝʣʠʛʠʦʟʥʳʭ ʢʦʥʬʝʩʩʠʡ, ʥʝ ʧʦʜʨʳʚʘʶʱʠʭ ʦʩʥʦʚʘ-

ʥʠʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ.  
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ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ, ʢʪʦ ʩʪʘʣ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʯʝʣʦʚʝʢʘ ʢʘʢ ʘʚʪʦʥʦʤʥʦʛʦ 

ʥʦʩʠʪʝʣʴʷ ʧʨʘʚ, ʙʳʣ ɼʞ. ʉ. ʄʠʣʣʴ, ʦʙʦʩʥʦʚʘʚʰʠʡ ʪʝʨʧʠʤʦʩʪʴ ʢʘʢ ʢʘʯʝ-

ʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʛʨʝʩʩʫ ʦʙʱʝʩʪʚʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʢʪʠʚʥʘʷ ʥʨʘʚ-

ʩʪʚʝʥʥʘʷ ʧʦʟʠʮʠʠ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʛʦʪʦʚʥʦʩʪʴ ʣʶʜʝʡ ʪʝʨʧʠʤʦ ʚʦʩ-

ʧʨʠʥʠʤʘʪʴ ʜʨʫʛʠʭ, ʫʚʘʞʘʪʴ ʠ ʧʨʠʟʥʘʚʘʪʴ ʠʥʳʝ ʢʫʣʴʪʫʨʳ .  

ʅʝʩʦʤʥʝʥʥʦ, ʪʝʨʤʠʥʳ çʪʦʣʝʨʘʥʪʥʦʩʪʴè, çʪʝʨʧʝʥʠʝè, çʪʝʨʧʠʤʦʩʪʴè 

ʙʣʠʟʢʠ, ʥʦ ʩʪʦʠʪ ʯʝʪʢʦ ʨʘʟʣʠʯʘʪʴ ʠ ʨʘʟʚʦʜʠʪʴ ʜʘʥʥʳʝ ʧʦʥʷʪʠʷ. ʀʩʪʠʥʥʘʷ 

ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʥʠʤʘʥʠʠ ʠ ʧʨʠʟʥʘʥʠʠ ʨʘʚʝʥʩʪʚʘ, ʥʦ ʥʝ ʦʜ-

ʥʦʪʠʧʥʦʩʪʴ ʤʥʝʥʠʡ, ʩʪʦʨʦʥ. ʆʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʦʙʨʦʚʦʣʴʥʘ. ʊʝʨʧʠʤʦʩʪʴ 

ʞʝ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʚʦʟʥʠʢʘʝʪ ʚʳʥʫʞʜʝʥʦ. ʂʘʢ ʧʠʰʝʪ ɸ.ʉ.ʇʘʥʘʨʠʥ, 

çʪʝʨʧʠʤʦʩʪʠ ï ʫʯʘʪ ʥʝ ʪʝʭ, ʫ ʢʦʛʦ ʚʩʝʛʦ ʤʥʦʛʦ, ʘ ʪʝʭ, ʫ ʢʦʛʦ ʠ ʙʝʟ ʪʦʛʦ ʤʘ-

ʣʦ, ʥʝ ʪʝʭ, ʢʪʦ ʜʝʨʞʠʪ ʚʣʘʩʪʴ ʠ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʥʝ ʞʝʣʘʷ ʧʦʩʪʫʧʠʪʴʩʷ ʢʨʦ-

ʭʘʤʠ ʪʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ, ʘ ʪʝʭ, ʢʪʦ ʠʩʧʳʪʳʚʘʝʪ ʧʨʠʪʝʩʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʝʨ-

ʚʳʭè[3, ʩʩ.205-216. ] 

ʊʝʨʧʝʪʴ ï ʟʥʘʯʠʪ ʧʝʨʝʥʦʩʠʪʴ ʪʷʞʝʣʳʝ ʠ ʙʝʜʩʪʚʝʥʥʳʝ ʩʠʪʫʘʮʠʠ, ʪʦʣʝ-

ʨʘʥʪʥʦʩʪʴ ʞʝ ï ʦʩʦʟʥʘʥʥʳʡ ʚʳʙʦʨ ʠ ʛʦʪʦʚʥʦʩʪʴ ʧʨʠʟʥʘʪʴ, ʧʨʠʥʷʪʴ ʧʦʚʝʜʝ-

ʥʠʷ, ʫʙʝʞʜʝʥʠʷ ʠ ʚʟʛʣʷʜʳ çʜʨʫʛʠʭè ʣʶʜʝʡ. ʊʦʣʝʨʘʥʪʥʦʩʪʴ ï ʙʦʣʝʝ ʰʠʨʦ-

ʢʦʝ ʧʦʥʷʪʠʝ. 

ʊʝʨʧʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚ ʥʝʛʘʪʠʚʥʦʤ ʢʣʶʯʝ, ʪʘʢ ʠ ʚ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦʤ. ʊʝʨʧʝʥʠʝ ʠ ʪʝʨʧʝʣʠʚʦʩʪʴ ʦʯʝʥʴ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʢʘʢ 

ʩʠʥʦʥʠʤʳ, ʚ ʜʘʥʥʦʤ ʩʤʳʩʣʝ ʦʥʠ ʚʳʷʚʣʷʶʪ çʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʧʦʜ-

ʚʝʨʛʘʶʱʝʛʦʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʳʚʦʜʷʪ 

ʝʛʦ ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠʣʠ ʧʨʠʯʠʥʷʶʪ ʝʤʫ ʬʠʟʠʯʝʩʢʫʶ ʙʦʣʴ, ʧʦ-

ʩʪʦʷʥʥʳʤ ʫʩʠʣʠʝʤ ʚʦʣʠ ʩʦʭʨʘʥʷʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʚʦʠʤ ʧʦʚʝʜʝʥʠʝʤè.  

ʇʦʥʠʤʘʥʠʝ ʠ ʦʪʥʦʰʝʥʠʝ ʢ ʪʝʨʧʝʥʠʶ ʚ ʨʘʟʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ʂ ʧʨʠʤʝʨʫ, ʚ ʷʟʳʯʝʩʢʠʭ ʦʙʱʝʩʪʚʘʭ ʦʥʦ ʩʯʠ-

ʪʘʣʦʩʴ ʩʚʦʡʩʪʚʦʤ ʩʣʘʙʳʭ, ʧʦʙʝʞʜʝʥʥʳʭ. ɺ ʭʨʠʩʪʠʘʥʩʪʚʝ ʪʝʨʧʝʥʠʝ ʩʚʷʟʘʥ-

ʥʦ ʩ ʥʘʜʝʞʜʦʡ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʤʳʩʣʦʤ ʪʝʨʧʝʥʠʷ.  

ʏʘʩʪʦ ʧʦʥʷʪʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʠ ʪʝʨʧʠʤʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʠ-

ʥʦʥʠʤʳ, (ʦʩʦʙʝʥʥʦ ʚ ʩʣʦʚʘʨʷʭ XX ʚʝʢʘ), ʥʦ ʚ ʧʨʦʮʝʩʩʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʤʝʥʷʣʦʩʴ ʦʙʱʝʩʪʚʦ, ʯʝʣʦʚʝʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʠ ʢʘʪʝʛʦʨʠʷ ʪʦ-

ʣʝʨʘʥʪʥʦʩʪʠ ʥʝ ʤʦʛʣʘ ʥʝ ʧʨʝʪʝʨʧʝʚʘʪʴ ʠʟʤʝʥʝʥʠʷ. ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʧʦʥʷʪʠʝ çʪʦʣʝʨʘʥʪʥʦʩʪʴè ʛʦʨʘʟʜʦ ʰʠʨʝ ʨʘʤʦʢ çʪʝʨʧʠʤʦʩʪʠè. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʩʣʦʚʦ ʪʝʨʧʠʤʦʩʪʴ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʦʙʳ-

ʜʝʥʥʦʡ ʨʝʯʠ ʣʶʜʝʡ ʙʦʣʝʝ ʯʘʩʪʦ, ʦʥʦ ʟʥʘʢʦʤʦ, ʧʨʠʚʳʯʥʦ.  

ʇʨʦʙʣʝʤʘ ʪʝʨʧʠʤʦʩʪʠ ʚʧʝʨʚʳʝ ʚʦʟʥʠʢʣʘ ʚ ʨʝʣʠʛʠʦʟʥʳʭ ʠ ʬʠʣʦʩʦʬ-

ʩʢʠʭ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʠʯʝʩʢʠʭ) ʢʦʥʮʝʧʮʠʷʭ. ɺ ʭʨʠʩʪʠʘʥʩʪʚʝ, ʜʘʦʩʠʟʤʝ, 

ʜʞʘʡʥʠʟʤʝ, ʙʫʜʜʠʟʤʝ ʧʦʜʥʠʤʘʣʠʩʴ ʧʨʠʥʮʠʧʳ ʪʝʨʧʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʤʠʨʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʚ ʜʞʘʡʥʠʟʤʝ ʧʨʦʚʦʟʛʣʘʰʘʶʪʩʷ ʵʪʠ ʧʨʠʥʮʠʧʳ ʢʘʢ ʚʘʞʥʳʝ ʵʪʠ-

ʯʝʩʢʠʝ ʢʘʥʦʥʳ, ʦʪʭʦʜ ʦʪ ʥʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʨʤʝ. ɺ ʙʫʜ-

ʜʠʟʤʝ ʪʝʨʧʠʤʦʩʪʴ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʤʠʨʝʥʠʝ, ʥʝ ʫʩʫʛʫʙʣʝʥʠʝ ʩʪʨʘʜʘʥʠʡ. 

ɼʘʞʝ ʚ ʠʩʣʘʤʝ, ʛʜʝ ʧʦʥʠʤʘʥʠʝ ʪʝʨʧʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ, ʧʨʠ-

ʚʝʪʩʪʚʫʝʪʩʷ ʥʝ ʩʦʚʝʨʰʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʪʫʧʢʦʚ ʠ ʩʦʚʝʨʰʝʥʠʝ ʜʦʙʨʳʭ. 
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ʇʦʞʘʣʫʡ, ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʣʠʛʠʡ ʧʨʦʙʣʝʤʘ ʪʦʣʝʨʘʥʪʥʦʩʪʠ 

ʥʝ ʨʝʰʘʝʪʩʷ ʪʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʢ ʚ ʭʨʠʩʪʠʘʥʩʪʚʝ, ʛʜʝ ʪʝʨʧʝʥʠʝ ʠ ʩʤʠ-

ʨʝʥʠʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʜʦʙʨʦʜʝʪʝʣʷʤʠ.  

ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʪʝʨʧʠʤʦʩʪʴ ʚ ʚʦʩʪʦʯʥʳʭ ʨʝʣʠʛʠʷʭ ʠ ʭʨʠʩʪʠʘʥ-

ʩʪʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ɺ ʭʨʠʩʪʠʘʥʩʪʚʝ ʵʪʦʪ ʬʝʥʦʤʝʥ ʥʘʩʳʱʝʥ 

ʥʨʘʚʩʪʚʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʘ ʚ ʚʦʩʪʦʯʥʳʭ ʫʯʝʥʠʷʭ ï ʵʪʦ ʩʨʝʜʩʪʚʦ ʫʣʫʯ-

ʰʝʥʠʷ ʢʘʨʤʳ, ʧʦʵʪʦʤʫ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʥʝ ʨʝʟʫʣʴʪʘʪ, ʪʝʨ-

ʧʠʤʦʩʪʴ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʧʦʥʠʤʘʝʪʩʷ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʘʥʠʮʳ. ʀʪʘʢ, ʤʦʞ-

ʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʢʦʥʮʝʧʮʠʠ ʪʝʨʧʠʤʦʩʪʠ ʚʳʪʝʢʘʣʠ ʠʤʝʥʥʦ ʠʟ ʨʝʣʠ-

ʛʠʦʟʥʳʭ ʢʦʥʮʝʧʮʠʡ. 

ʆʩʦʙʳʡ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʥʝʩʣʠ 

ʃ. ʅ. ʊʦʣʩʪʦʡ, ɸ. ʐʚʝʡʮʝʨ, ʅ. ʂ. ʈʝʨʠʭ, ʀ. ɸ. ʀʣʴʠʥ, ʉ. ʅ. ʊʨʫʙʝʮʢʦʡ, ɺ. 

ɺ.ʈʦʟʘʥʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʃ.ʅ.ʊʦʣʩʪʦʡ ʨʘʩʩʤʘʪʨʠʚʘʣ ʧʨʦʙʣʝʤʫ ʪʝʨʧʠʤʦʩʪʠ 

ʢʘʢ ʥʝʧʨʦʪʠʚʣʝʥʠʷ ʥʘʩʠʣʠʝʤ ʟʣʫ. ʏʝʣʦʚʝʢ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʵʪʦʛʦ, ʜʦʣʞʝʥ 

ʠʩʢʦʨʝʥʠʪʴ (ʧʦʙʦʨʦʪʴ) ʚ ʩʝʙʝ ʛʦʨʜʳʥʶ, ʩʪʨʝʤʣʝʥʠʝ ʙʳʪʴ ʣʫʯʰʝ ʜʨʫʛʠʭ, 

ʚʳʜʝʣʷʪʴʩʷ, ʠ ʦʥ ʜʦʣʞʝʥ ʚʦʩʧʠʪʳʚʘʪʴ ʚ ʩʝʙʝ ʪʝʨʧʠʤʦʩʪʴ.  

ʅ.ʂ. ʈʝʨʠʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʝʨʧʠʤʦʩʪʴ ʢʘʢ ʘʢʪʠʚʥʫʶ ʬʦʨʤʫ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ. ɺ ʝʛʦ ʧʦʥʠʤʘʥʠʠ ʥʝʪʝʨʧʠʤʳʡ ʯʝʣʦʚʝʢ ʥʝ ʤʠʣʦʩʝʨʜʝʥ, ʥʝ ʚʝʣʠ-

ʢʦʜʫʰʝʥ ʠ ʥʝ ʟʥʘʝʪ ʜʦʚʝʨʠʷ. ʀ ʪʝʨʧʠʤʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʠʪʳʚʘʪʴ ʚ ʩʝ-

ʙʝ, ʵʪʦ ʦʜʥʦ ʠʟ ʠʩʧʳʪʘʥʠʡ. [3,ʩ.462] 

ʇʦʜʳʪʦʞʠʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʝʨʧʝʥʠʝ, ʪʝʨʧʠʤʦʩʪʴ ï ʵʪʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ ʥʝ ʨʝʘʛʠʨʦʚʘʪʴ ʚʥʝʰʥʝ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. ʕʪʦ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ, ʠ 

ʚʥʫʪʨʝʥʥʷʷ ʩʠʣʘ ʯʝʣʦʚʝʢʘ. 

ʇʨʠʥʮʠʧ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʣʝʞʠʪ ʚ ʩʘʤʦʤ ʧʦʥʠʤʘʥʠʠ ʢʫʣʴʪʫʨʳ ʢʘʢ ʤʥʦ-

ʛʦʦʙʨʘʟʥʦʛʦ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ, ʚʩʝʦʭʚʘʪʳʚʘʶʱʝʛʦ ʷʚʣʝʥʠʷ. ɺ ʤʥʦ-

ʞʝʩʪʚʝʥʥʦʩʪʠ ʬʦʨʤ ʢʫʣʴʪʫʨʳ, ʝʝ ʪʝʯʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʫʙʲʝʢʪʦʚ ʪʦʣʝ-

ʨʘʥʪʥʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʛʣʘʚʥʳʤ ʠʤʧʝʨʘʪʠʚʦʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ, 

ʧʦʠʩʢʘ ʢʦʤʧʨʦʤʠʩʩʦʚ, ʚʟʘʠʤʥʦʡ ʫʩʪʫʧʯʠʚʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫ-

ʨʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʫʣʴʪʫʨʘ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ï ʵʪʦ ʢʫʣʴʪʫʨʘ ʜʠʘʣʦʛʦʚʦʡ 

(ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ) ʦʪʢʨʳʪʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʣʠʯʥʦʩʪʥʦʝ ʨʘʟʚʠ-

ʪʠʝ ʯʝʣʦʚʝʢʘ, ʩʚʦʙʦʜʫ ʝʛʦ ʚʳʙʦʨʘ ʠ ʙʘʣʘʥʩ ʠʥʪʝʨʝʩʦʚ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʩʪʦ-

ʨʦʥ. ɻʣʘʚʝʥʩʪʚʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʪʘʢʦʡ ʢʫʣʴʪʫʨʳ ʚʳʩʪʫʧʘʶʪ ʮʝʥʥʦʩʪʠ, 

ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʥʘ ʙʘʟʝ ʟʥʘʥʠʡ ʦʙ ʠʥʳʭ ʢʫʣʴʪʫʨʘʭ, ʩʣʫʞʘʱʠʝ ʩʜʝʨʞʠʚʘ-

ʶʱʠʤ ʬʘʢʪʦʨʦʤ ʥʝʪʝʨʧʠʤʦʩʪʠ. ʎʝʥʥʦʩʪʠ ʠ ʟʥʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʧʨʘʢʪʠʯʝ-

ʩʢʠʤʠ ʜʝʡʩʪʚʠʷʤʠ, ʚʳʨʘʞʘʶʱʠʤʠʩʷ ʚ ʫʚʘʞʝʥʠʠ ʠ ʪʝʨʧʠʤʦʩʪʠ ʢ ʠʥʳʤ 

ʢʫʣʴʪʫʨʥʳʤ ʮʝʥʥʦʩʪʷʤ, ʦʩʦʟʥʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʠ-

ʟʥʘʥʠʠ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʭ ʧʨʘʚ ʠ ʩʚʦʙʦʜ.  

ʂʫʣʴʪʫʨʘ ʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʦʪʢʨʳʪʦʩʪʴ ʠ ʫʚʘʞʝʥʠʝ ʢ 

ʤʝʪʦʜʘʤ ʠ ʩʨʝʜʩʪʚʘʤ ʧʨʦʷʚʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ, ʜʦʣʞʥʘ ʩʪʘʪʴ ʯʘʩʪʴʶ 

ʦʙʱʝʡ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʦʙʱʝʩʪʚʘ.  
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çʈʋʉʉʂɸʗ ʀɼɽʗè, ɽɽ ʉʊʋʂʊʋʈʅʓɽ ʕʃɽʄɽʅʊʓ ʀ ʀʍ ʈʆʃʔ ɺ 

ʈɸɿɺʀʊʀʀ ʆɹʑɽʉʊɺɸ ʀ ɻʆʉʋɼɸʈʉʊɺɸ 

 

ʉʤʳʩʣʦʚ ɺʠʢʪʦʨ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʋʣʴʷʥʦʚʩʢ, ʂʦʣʣʝʜʞ ʵʢʦʥʦʤʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʧʨʠ ʋɻʊʋ 

 

ɸʥʥʦʪʘʮʠ:̫ ʧʨʝʜʣʦʞʝʥʥʘʷ ʢ ʧʝʯʘʪʠ ʩʪʘʪʴʷ ï ʧʦʧʳʪʢʘ ʨʘʩʩʤʦʪʨʝʪʴ 

ʧʦʥʷʪʠʝ ʠ ʩʫʱʥʦʩʪʴ ʨʫʩʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʠ, ʝʝ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ 

ʩʪʨʫʢʪʫʨʫ. ɸʚʪʦʨ ʠʩʩʣʝʜʫʝʪ ʪʦʣʢʦʚʘʥʠʝ ʧʦʥʷʪʠʷ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʧʦʟʠʮʠʠ ʨʘʟʣʠʯʥʳʭ ʫʯʝʥʳʭ ʠ ʤʳʩʣʠʪʝʣʝʡ ʧʦ ʧʨʦʙʣʝʤʝ. ɺ 

ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʩʪʘʚʥʳʝ ʵʣʝʤʝʥʪʳ çʨʫʩʩʢʦʡ ʠʜʝʠ, ʘ ʪʘʢʞʝ ʩʪʝ-

ʧʝʥʴ ʠ ʭʘʨʘʢʪʝʨ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʨʫʩʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʩʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʠʜʝʷ, ʩʪʨʫʢʪʫʨʘ, çʢʦʤʤʶʥʠ-

ʪʘʨʥʦʩʪʴè, ʩʘʤʦʫʯʝʥʠʯʝʩʪʚʦ, ʩʦʙʦʨʥʦʩʪʴ, ʚʩʝʝʜʠʥʩʪʚʦ, ʵʩʭʘʪʦʣʦʛʠʷ. 

Abstract The proposed article for publication is an attempt to examine the 

concept and essence of the Russian national idea, its main parameters and struc-

ture. 

The author explores the interpretation of the concept, the theoretical basis 

for its formation, the positions of various scientists and thinkers on the problem. 
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The paper considers the constituent elements of the "Russian ideaò, as well as 

the degree and nature of its influence on the development of Russian society and 

the state. 

Key words: Russian national idea, structure, communality, self-discipline, 

sobornost, universalism, eschatology. 

 ɺ ʥʘʯʘʣʝ 20 ʚʝʢʘ ʚ ʨʫʩʩʢʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʤʳʩʣʠ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʧʦʣʫʯʠʚʰʝʝ ʥʘʟʚʘʥʠʝ çʨʝʣʠʛʠʦʟʥʦ-ʬʠʣʦʩʦʬʩʢʠʡ ʨʝʥʝʩʩʘʥʩè, 

ʚ ʢʦʪʦʨʦʤ ʨʦʜʠʣʘʩʴ çʨʫʩʩʢʘʷ ʠʜʝʷè. ɺ.ʉ.ʉʦʣʦʚʴʝʚ, ʅ.ʌ. ʌʝʜʦʨʦʚ, 

ɺ.ɺ.ʈʦʟʘʥʦʚ, ʅ.ɸ.ɹʝʨʜʷʝʚ, ʉ.ʅ.ɹʫʣʛʘʢʦʚ, ʉ.ʃ.ʌʨʘʥʢ, ʅ.ʆ.ʃʦʩʩʢʠʡ, 

ʃ.ʇ.ʂʘʨʩʘʚʠʥ, ʀ.ɸ.ʀʣʴʠʥ, ɹ.ʇ.ɺʳʰʝʩʣʘʚʮʝʚ, ʇ.ɸ.ʌʣʦʨʝʥʩʢʠʡ, ɸ.ʌ.ʃʦʩʝʚ 

ʷʚʠʣʠʩʴ ʝʛʦ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘʤʠ. ʊʝʨʤʠʥ çʨʫʩʩʢʘʷ ʠʜʝʷè ʚʧʝʨʚʳʝ ʧʦʷʚʠʣ-

ʩʷ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ [1, ʩ. 32]. ɺʳʜʘʶʱʠʡʩʷ ʨʫʩʩʢʠʡ 

ʤʳʩʣʠʪʝʣʴ ʅ.ɸ.ɹʝʨʜʷʝʚ ʧʠʩʘʣ: ç...ɼʦʩʪʦʝʚʩʢʠʡ, ʥʝ ʪʦʣʴʢʦ ʦʪʨʘʞʘʣ ʩʪʨʦʡ 

ʨʫʩʩʢʦʡ ʜʫʰʠ, ʧʦʟʥʘʚʘʣ ʝʛʦ, ʦʥ ʙʳʣ ʪʘʢʞʝ ʩʦʟʥʘʪʝʣʴʥʳʤ ʛʣʘʰʘʪʘʝʤ ʨʫʩ-

ʩʢʦʡ ʠʜʝʠ ʠ ʨʫʩʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʩʦʟʥʘʥʠʷè [2, ʩ. 482]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʯʪʦ ʪʘʢʦʝ çʨʫʩʩʢʘʷ ʠʜʝʷè, ʛʜʝ ʝʝ 

ʠʩʪʦʢʠ, ʚ ʯʝʤ ʝʝ ʩʫʱʥʦʩʪʴ, ʢʘʢʦʚʳ ʝʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ?  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʩʪʦʣʝʪʠʡ ʚʥʘʯʘʣʝ ʩʣʘʚʷʥʩʢʠʤ ʧʣʝʤʝʥʘʤ, ʘ ʟʘ-

ʪʝʤ ʨʦʩʩʠʡʩʢʠʤ ʥʘʨʦʜʘʤ ʦʪʢʘʟʳʚʘʣʠ ʚ ʧʨʘʚʝ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ , ʥʘ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʴ, ʥʘ ʪʝʨʨʠʪʦʨʠʶ , ʥʘ ʢʫʣʴʪʫʨʫ ʠ ʨʝʣʠʛʠʶ .ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʫʥʠʯʪʦʞʠʪʴ ʨʫʩʩʢʦʝ ʥʘʮʠʦ-

ʥʘʣʴʥʦʝ ʩʘʤʦʩʦʟʥʘʥʠʝ, ʦʜʥʠʤ ʠʟ ʫʨʦʚʥʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʝʤʘʷ 

ʩʦʦʙʨʘʟʥʦ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʨʫʩʩʢʦʤʫ ʤʝʥʪʘʣʠʪʝʪʫ çʨʫʩʩʢʘʷ ʠʜʝʷè. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʳʪʘʶʪʩʷ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʨʫʩʩʢʘʷ ʠʜʝʷè ʷʚʣʷ-

ʝʪʩʷ çʠʜʝʦʣʦʛʠʝʡ ʨʫʩʩʢʦʛʦ ʠʤʧʝʨʠʘʣʠʟʤʘè. ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ 

ʫʯʝʥʳʭ, ʟʘʥʠʤʘʶʱʠʡʩʷ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ɸ.ɺ. ɻʫʣʳʛʘ ʚʝʜʝʪ ʦʞʝʩʪʦʯʝʥʥʫʶ 

ʙʦʨʴʙʫ ʧʨʦʪʠʚ ʚʫʣʴʛʘʨʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ çʨʫʩʩʢʦʡ ʠʜʝʠè. ʆʥ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʢʥʠʛʫ ɸ.ʗʥʦʚʘ, ʫʚʠʜʝʚʰʫʶ ʩʚʝʪ ʚ ʉʐɸ ʚ 1988 ʛʦʜʫ. ɺ ʛʣʘʟʘʭ ʘʚʪʦʨʘ 

çʨʫʩʩʢʘʷ ʠʜʝʷè - ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʵʢʩʧʘʥʩʠʠ, ʛʜʝ ʮʝʨʢʦʚʴ ʠ ʚʣʘʩʪʴ ʜʝʡʩʪʚʫʶʪ 

ʟʘʦʜʥʦ. ʈʫʩʩʢʘʷ ʠʜʝʷè - ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʤʧʝʨ-

ʩʢʘʷ ʠʜʝʷè. 

ɺ 1993 ʛʦʜʫ ʌʦʥʜ ɻʦʨʙʘʯʝʚʘ ʧʨʦʚʝʣ ʢʦʥʬʝʨʝʥʮʠʶ ʥʘ ʪʝʤʫ ç ʈʫʩʩʢʘʷ 

ʠʜʝʷ ʠ ʥʦʚʘʷ ʨʦʩʩʠʡʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʴè. ʄʝʥʝʝ ʚʩʝʛʦ ʚʳʩʪʫʧʘʚʰʠʝ 

ʛʦʚʦʨʠʣʠ ʦ ʨʫʩʩʢʦʡ ʠʜʝʝ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʭʘʨʘʢʪʝʨʥʳʭ ʩʪʘʣʦ ʟʘʷʚʣʝʥʠʝ 

ʆ.ʈ. ʃʘʮʠʩʘ: çʄʳ ʥʝ ʟʥʘʝʤ, ʯʪʦ ʪʘʢʦʝ ʨʫʩʩʢʘʷ ʠʜʝʷè. ɼ.ɺ. ɼʨʘʛʫʥʩʢʠʡ ʚʪʦ-

ʨʠʣ ʧʨʝʜʳʜʫʱʝʤʫ ʜʦʢʣʘʜʯʠʢʫ: çʂʦʛʜʘ ʛʦʚʦʨʷʪ ʦ ʨʫʩʩʢʦʡ ʠʜʝʝ, ʫ ʤʝʥʷ ʧʦ 

ʢʦʞʝ ʧʨʦʙʝʛʘʝʪ ʣʝʛʢʠʡ ʤʦʨʦʟ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʧʨʦʩʪʦ ʠʜʝʷ 

ʨʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ, ʥʝ ʙʦʣʝʝ ʪʦʛʦ ʠ ʥʝ ʤʝʥʝʝè. 

ɺ ʤʘʨʪʝ 1993 ʛʦʜʘ ʩʦʩʪʦʷʣʘʩʴ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʨʫʩʩʢʦʡ ʬʠʣʦʩʦʬʠʠ. 

ɸʤʝʨʠʢʘʥʩʢʠʡ ʩʣʘʚʠʩʪ ɼ. ʇ. ʉʢʵʥʣʘʥ ʨʝʢʦʤʝʥʜʦʚʘʣ ʈʦʩʩʠʠ ʠ ʨʫʩʩʢʠʤ ʠʟ-

ʙʘʚʠʪʩʷ ʦʪ çʥʝʚʨʦʟʘ ʫʥʠʢʘʣʴʥʦʩʪʠè, ʢʦʪʦʨʳʤ ʤʳ ʷʢʦʙʳ ʩʪʨʘʜʘʝʤ; ʜʣʷ ʵʪʦ-

ʛʦ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʨʫʩʩʢʫʶ ʠʜʝʶ ʧʦʨʘ ʩʜʘʪʴ ʚ ʘʨʭʠʚ, ç ʦʥʘ ʩʪʘʚʠʪ ʧʨʝʛʨʘ-

ʜʳ ʤʝʞʜʫ ʈʦʩʩʠʝʡ ʠ ʮʠʚʠʣʠʟʦʚʘʥʥʳʤ ʤʠʨʦʤè. ʀʟʚʝʩʪʥʳʡ ʘʤʝʨʠʢʘʥʩʢʠʡ 

ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʨʫʩʩʢʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ XIX ʚʝʢʘ ɸ. ɺʘʣʠʮʢʠʡ ʩʦʣʠ-
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ʜʘʨʠʟʠʨʦʚʘʣʩʷ ʩ ʥʠʤ: ç ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʳʢʘʪʴʩʷ ʚ ʨʘʤʢʘʭ, ʢʘʢʦʡ - 

ʪʦ ʨʫʩʩʢʦʡ ʠʜʝʠè [7, ʩ. 12-13]. 

ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʩʫʱʥʦʩʪʴ ʧʦʥʷʪʠʷ çʨʫʩʩʢʘʷ ʠʜʝʷè, ʪʦ ʩʣʝʜʫʝʪ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʦʥʦ ʦʟʥʘʯʘʝʪ ʚ ʩʘʤʦʤ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʯʝʨʪ, ʧʨʠʩʫʱʠʭ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʨʫʩʩʢʦʤʫ ʤʝʥʪʘʣʠʪʝʪʫ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ. ɺ ʙʦʣʝʝ ʫʟʢʦʤ ʩʤʳʩʣʝ ʨʫʩʩʢʘʷ ʠʜʝʷ ʚʳʩʪʫʧʘʝʪ, 

ʢʘʢ ʫʨʦʚʝʥʴ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʩʦʟʥʘʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ ʠʩʪʦ-

ʨʠʠ. ʊʝʨʤʠʥ ʨʫʩʩʢʘʷ ʠʜʝʷ ʚʦʟʥʠʢ ʣʠʰʴ ʚ XIXʚ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ ʢ ʙʦʣʝʝ 

ʨʘʥʥʝʡ ʠʩʪʦʨʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʪʦʡ ʠʣʠ ʠʥʦʡ ʝʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ɺ ʝʱʝ ʙʦʣʝʝ ʫʟʢʦʤ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʨʫʩʩʢʘʷ ʠʜʝʷ - ʥʝ ʯʪʦ ʠʥʦʝ, 

ʢʘʢ çʩʧʦʩʦʙ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʘʨʳʭ ʠ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʱʝʩʪʚʝʥʥʦ - 

ʩʦʮʠʘʣʴʥʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ, ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠè[11, ʩ.454]. 

 ʀʩʪʦʯʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠ ʥʘʮʠʦʥʘʣʴʥʫʶ ʠʜʝʶ ʈʦʩʩʠʠ 

ʷʚʣʷʶʪʩʷ: ʨʫʩʩʢʠʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʧʳʪ, ʨʫʩʩʢʘʷ ʬʠʣʦʩʦʬʩʢʘʷ, ʠʩʪʦʨʠʯʝ-

ʩʢʘʷ, ʣʠʪʝʨʘʪʫʨʥʘʷ ʠ ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʘʷ ʤʳʩʣʴ, ʥʝʤʝʮʢʘʷ ʜʠʘʣʝʢʪʠʢʘ. ʀʜʝʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʩʧʘʩʝʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘʟʳʚʘʝʪʩʷ ʨʫʩʩʢʦʡ, ʦʥʘ ʠʤʝʝʪ ʧʨʘʚʦ 

ʥʘ ʚʩʝʦʙʱʥʦʩʪʴ. ʆʥʘ ʨʦʜʠʣʘʩʴ ʠʤʝʥʥʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʝ ʩʣʫʯʘʡʥʦ. ʉʫʱʝ-

ʩʪʚʫʝʪ ʛʣʫʙʠʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʠʜʝʡ ʠ ʞʠʟʥʴʶ 

ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ. ʊʘʢʦʚʘ ʧʦʟʠʮʠʷ ɸ.ɺ. ɻʫʣʳʛʠ , ʢʦʪʦʨʫʶ ʦʥ ʦʙʦʩʥʦʚʳʚʘʝʪ ʚ 

ʩʚʦʠʭ ʪʨʫʜʘʭ. ɺ ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ ʨʘʙʦʪ ʫʯʝʥʳʡ ʧʠʰʝʪ: çʅʝ ʥʘʜʦ ʥʘʧʦʤʠʥʘʪʴ 

ʦ ʥʘʰʠʭ ʧʨʦʩʪʦʨʘʭ, ʦ ʨʘʟʥʦʧʣʝʤʝʥʥʦʩʪʠ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ, ʝʩʪʴ ʝʱʝ ʠ ʥʝʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦʝ, ʥʘ ʯʪʦ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ɺ.ɺ. ʈʦʟʘʥʦʚ ʚ ʩʚʦʝʡ ʢʨʘʡʥʝ ʚʘʞ-

ʥʦʡ ʜʣʷ ʥʘʰʝʡ ʪʝʤʳ ʩʪʘʪʴʝ çɺʦʟʣʝ çʨʫʩʩʢʦʡ ʠʜʝʠ...è ʕʪʦ - ʦʙʱʘʷ ʪʷʛʦʩʪʥʘʷ 

ʩʠʪʫʘʮʠʷ ʨʫʩʩʢʦʡ ʞʠʟʥʠ. ʅʘʨʦʜ, ʞʠʚʫʱʠʡ ʚ ʩʤʠʨʝʥʠʠ ʠ ʪʝʨʧʝʥʠʠ, ʥʝ ʤʦ-

ʞʝʪ ʥʝ ʪʷʥʫʪʴʩʷ ʢ ʤʝʯʪʝ ʦ ʚʩʝʦʙʱʝʤ ʙʨʘʪʩʪʚʝ. ɺʦʪ ʧʦʙʫʜʠʪʝʣʴʥʳʝ ʧʨʠʯʠʥʳ 

çʜʣʷ ʚʩʷʢʦʛʦ ʥʘʨʦʜʘ ʚ ʫʥʠʞʝʥʠʠ ʤʝʯʪʘʪʴ ʦ ʣʫʯʰʝʡ ʜʦʣʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʝ-

ʙʷ, ʥʦ ʠ ʜʣʷ ʚʩʝʭè[4, ʩ. 231-232]. ʈʦʟʘʥʦʚ ʮʠʪʠʨʫʝʪ ʦʜʥʦʛʦ ʠʟ ʛʝʨʦʝʚ ɼʦʩʪʦ-

ʝʚʩʢʦʛʦ: çʀʩʪʠʥʥʳʡ ɺʝʯʥʳʡ ɹʦʛ ʠʟʙʨʘʣ ʫʙʦʛʠʡ ʥʘʨʦʜ ʥʘʰ, ʟʘ ʝʛʦ ʪʝʨʧʝʥʠʝ 

ʠ ʩʤʠʨʝʥʠʝ, ʟʘ ʝʛʦ ʥʝʚʠʜʥʦʩʪʴ ʠ ʙʣʠʩʪʘʥʴʝ, ʚ ʩʦʶʟ ʩ ʉʦʙʦʶ: ʠ ʵʪʠʤ ʥʘʨʦ-

ʜʦʤ ʦʥ ʧʦʢʦʨʠʪ ʚʝʩʴ ʤʠʨ ʩʚʦʝʡ ʠʩʪʠʥʝè[5, ʩ. 32]. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʫʩʩʢʘʷ ʠʜʝʷ ʧʝʨʝʞʠʚʘʝʪ ʚʪʦʨʦʝ ʨʦʞʜʝʥʠʝ. ɺ ʪʦʞʝ 

ʚʨʝʤʷ ʦʜʥʦʟʥʘʯʥʦʡ ʦʮʝʥʢʝ ʵʪʦ ʷʚʣʝʥʠʝ ʥʝ ʧʦʜʜʘʝʪʩʷ. ɺʩʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, 

ʢʘʢʦʝ ʢʦʥʢʨʝʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʢʣʘʜʳʚʘʝʪʩʷ ʚ ʧʦʥʷʪʠʝ çʨʫʩʩʢʘʷ ʠʜʝʷè. ɼʦ-

ʩʪʦʝʚʩʢʠʡ ʚ ʩʚʦʝ ʚʨʝʤʷ ʧʳʪʘʣʩʷ ʧʨʝʜʫʛʘʜʘʪʴ ʙʫʜʫʱʠʝ ʢʦʥʪʫʨʳ ʨʫʩʩʢʦʡ 

ʠʜʝʠ, ʆʥ ʧʠʩʘʣ ʩʣʝʜʫʶʱʝʝ: çɽʩʣʠ ʠʜʝʷ ʚʝʨʥʘ, ʪʦ ʦʥʘ ʩʧʦʩʦʙʥʘ ʢ ʨʘʟʚʠʪʠʶ, 

ʘ ʝʩʣʠ ʩʧʦʩʦʙʥʘ ʢ ʨʘʟʚʠʪʠʶ, ʪʦ ʥʝʧʨʝʤʝʥʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʜʦʣʞʥʘ ʫʩʪʫʧʠʪʴ 

ʜʨʫʛʦʡ ʠʜʝʝ, ʠʟ ʥʝʝ ʞʝ ʚʳʰʝʜʰʝʡ, ʝʝ ʞʝ ʜʦʧʦʣʥʷʶʱʝʡ, ʥʦ ʫʞʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʥʦʚʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷè [5, ʩ. 235-236]. ʉʭʦʞʝʝ 

ʚʳʩʢʘʟʳʚʘʥʠʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ɺ.ɺ. ʈʦʟʘʥʦʚʳʤ, ʆʥ ʫʢʘʟʳʚʘʣ, ʯʪʦ çʚ ʧʝʨʝʤʝ-

ʱʝʥʠʠ ʮʝʥʪʨʦʚ ʥʘʰʝʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʞʠʟʥʠ ʤʳ ʥʘʙʣʶʜʘʝʤ ʠʟʤʝʥʝʥʠʝ 

ʠʤʝʥʥʦ ʥʦʩʠʤʦʡ ʠʜʝʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʥʘʨʦʜʥʦʩʪʠ ʠ ʪʦʛʦ 

ʞʝ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ; ʟʜʝʩʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʝʪʩʷ ʥʘʤʝʢ ʢʘʢ ʙʳ 

ʥʘ ʚʝʯʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʞʠʟʥʠ ʦʜʥʦʛʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʥʘʨʦʜʘ [9, 

ʩ. 112]. 
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ɺʦʟʥʠʢʘʝʪ ʨʝʟʦʥʥʳʡ ʚʦʧʨʦʩ - ʢʘʢʦʚʘ ʨʝʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʩʫʱʥʦʩʪʴ 

ʨʫʩʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʠ? ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʝʝ ʦʩʥʦʚʥʳʝ 

ʵʣʝʤʝʥʪʳ 

1. ʀʜʝʷ ʩʘʤʦʤʫʯʝʥʠʯʝʩʪʚʘ, ʢʦʪʦʨʘ ̫ʚʳʨʘʞʘʝʪʩʷ ʢʘʢ: ç ʅʠʢʝʤ ʥʝ ʤʫ-

ʯʠʤʳʝ, ʥʦ ʩʘʤʠ ʩʝʙʷ ʤʫʯʘʪè[6, ʩ.31]. 

2. ʀʜʝʷ ʵʩʪʝʪʠʯʝʩʢʘʷ. ɺ ʨʘʩʩʢʘʟʝ ʦ ʧʦʩʝʱʝʥʠʠ ʩʣʘʚʷʥʩʢʠʤʠ ʧʦʩʣʘʤʠ 

ʭʨʘʤʘ ʩʚ. ʉʦʬʠʠ ʚ ʎʘʨʴʛʨʘʜʝ (ʂʦʥʩʪʘʥʪʠʥʦʧʦʣʝ) ʚ 987 ʛ. ʧʦʜʯʝʨʢʥʫʪ ʤʦ-

ʤʝʥʪ ʥʝʟʝʤʥʦʡ ʢʨʘʩʦʪʳ ʙʦʛʦʩʣʫʞʝʥʠʷ, ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʨʝʰʘʶʱʠʤ ʧʨʠ çʚʳ-

ʙʦʨʝ ʚʝʨʳè. ɽ.ʅ. ʊʨʫʙʝʮʢʦʡ ʫʚʠʜʝʣ ʩʫʱʥʦʩʪʴ ʞʠʟʥʝʥʥʦʡ ʧʨʘʚʜʳ, ʝʝ ʵʩʪʝ-

ʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ çʥʝ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʠʢʦʥʦʧʠʩʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ, ʘ ʚ 

ʜʨʝʚʥʝʨʫʩʩʢʦʤ ʭʨʘʤʝ ʚ ʝʛʦ ʮʝʣʦʤè. ʆʥ ʧʠʩʘʣ: çʊʘʢ ʫʪʚʝʨʞʜʘʝʪʩʷ ʚʦ ʭʨʘʤʝ 

ʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʦʙʦʨʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʧʦʙʝʜʠʪʴ ʭʘʦʪʠʯʝ-

ʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʠ ʚʨʘʞʜʫ ʤʠʨʘ ʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʉʦʙʦʨ ʚʩʝʡ ʪʚʘʨʠ, ʢʘʢ ʛʨʷ-

ʜʫʱʠʡ ʤʠʨ ʚʩʝʣʝʥʥʦʡ, ʦʙʲʝʤʣʶʱʠʡ ʠ ʘʥʛʝʣʦʚ, ʠ ʯʝʣʦʚʝʢʦʚ, ʠ ʚʩʷʢʦʝ ʜʳ-

ʭʘʥʠʝ ʟʝʤʥʦʝ, - ʚʦʪ ʪʘʢʦʚʘ ʦʩʥʦʚʥʘʷ ʭʨʘʤʦʚʘʷ ʠʜʝʷ ʥʘʰʝʛʦ ʜʨʝʚʥʝʛʦ ʨʝʣʠ-

ʛʠʦʟʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʛʦʩʧʦʜʩʪʚʦʚʘʚʰʘʷ ʠ ʚ ʜʨʝʚʥʝʡ ʥʘʰʝʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʠ ʚ 

ʞʠʚʦʧʠʩʠè[12, ʩ. 346]. 

3. ʀʜʝʷ ʩʦʙʦʨʥʦʩʪʠ. ʕʪʦ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ ʨʫʩʩʢʦʡ ʬʠʣʦʩʦʬʠʠ 

ʥʝ ʠʤʝʝʪ ʪʦʯʥʳʭ ʵʢʚʠʚʘʣʝʥʪʦʚ ʚ ʜʨʫʛʠʭ ʷʟʳʢʘʭ. ʆʥʦ ʙʳʣʦ ʚʳʨʘʙʦʪʘʥʦ ʚʳ-

ʜʘʶʱʠʤʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʩʣʘʚʷʥʦʬʠʣʦʚ ɸ.ʉ. ʍʦʤʷʢʦʚʳʤ. ɼʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʠʜʝʷ ʩʦʙʦʨʥʦʩʪʠ ʧʦʣʫʯʠʣʘ ʫ ɺ.ʉ. ʉʦʣʦʚʴʝʚʘ, ʢʦʪʦʨʳʡ ʩʦʟʥʘʪʝʣʴ-

ʥʦ ʦʪʢʘʟʘʣʩʷ ʦʪ ʩʘʤʦʛʦ ʵʪʦʛʦ ʪʝʨʤʠʥʘ, ʞʝʣʘʷ ʦʪʤʝʞʝʚʘʪʴʩʷ ʦʪ ʩʣʘʚʷʥʦ-

ʬʠʣʴʩʪʚʘ.ʋ ʉʦʣʦʚʴʝʚʘ ʧʦʥʷʪʠʝ ʩʦʙʦʨʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚʦ ç ʚʩʝʝ-

ʜʠʥʩʪʚʦè, ʢʦʪʦʨʦʝ ʦʥ ʦʧʨʝʜʝʣʷʣ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʗ ʥʘʟʳʚʘʶ ʠʩʪʠʥ-

ʥʳʤ, ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʚʩʝʝʜʠʥʩʪʚʦʤ ʪʘʢʦʝ, ʚ ʢʦʪʦʨʦʤ ʝʜʠʥʦʝ ʩʫʱʝ-

ʩʪʚʫʝʪ ʥʝ ʥʘ ʩʯʝʪ ʚʩʝʭ ʠʣʠ ʚ ʫʱʝʨʙ ʠʤ, ʘ ʚ ʧʦʣʴʟʫ ʚʩʝʭ. ʃʦʞʥʦʝ, ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʝ, ʝʜʠʥʩʪʚʦ ʧʦʜʘʚʣʷʝʪ ʠʣʠ ʧʦʛʣʦʱʘʝʪ ʚʭʦʜʷʱʠʝ ʚ ʥʝʛʦ ʵʣʝʤʝʥʪʳ ʠ 

ʩʘʤʦ ʦʢʘʟʳʚʘʝʪʩʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʫʩʪʦʪʦʶ; ʠʩʪʠʥʥʦʝ ʝʜʠʥʩʪʚʦ ʩʦʭʨʘʥʷʝʪ 

ʠ ʫʩʠʣʠʚʘʝʪ ʩʚʦʠ ʵʣʝʤʝʥʪʳ, ʦʩʫʱʝʩʪʚʣʷʷʩʴ ʚ ʥʠʭ ʢʘʢ ʧʦʣʥʦʪʘ ʙʳʪʠʷè[11, ʩ. 

55]. 

ɿʘʧʘʜʥʳʝ ʭʨʠʩʪʠʘʥʝ, ʠ ʢʘʪʦʣʠʢʠ ʠ ʧʨʦʪʝʩʪʘʥʪʳ ʩ ʪʨʫʜʦʤ ʚʦʩʧʨʠʥʠ-

ʤʘʶʪ ʩʦʙʦʨʥʦʩʪʴ. ʆʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʠ ʢʘʪʦʣʠʯʝʩʢʦʡ ʘʚʪʦʨʠʪʘʨʥʦʩʪʠ, ʠ 

ʧʨʦʪʝʩʪʘʥʪʩʢʦʤʫ ʠʥʜʠʚʠʜʫʘʣʠʟʤʫ, ʦʟʥʘʯʘʝʪ ʢʦʤʤʶʥʠʪʘʨʥʦʩʪʴ, ʥʝ ʟʥʘʶ-

ʱʫʶ ʚʥʝʰʥʝʛʦ ʥʘʜ ʩʦʙʦʡ ʘʚʪʦʨʠʪʝʪʘ, ʥʦ ʥʝ ʟʥʘʶʱʫʶ ʠ ʠʥʜʠʚʠʜʫʘʣʠʩʪʠʯʝ-

ʩʢʦʛʦ ʫʝʜʠʥʝʥʠʷ ʠ ʟʘʤʢʥʫʪʦʩʪʠ. 

5. ʀʜʝʷ ʚʩʝʝʜʠʥʩʪʚʘ. ʀʩʪʦʨʠʶ ʬʠʣʦʩʦʬʠʠ ʚʩʝʝʜʠʥʩʪʚʘ ʥʝʣʴʟʷ ʦʪʜʝ-

ʣʷʪʴ ʦʪ ʠʜʝʠ ʩʦʙʦʨʥʦʩʪʠ. ɺʩʝʝʜʠʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʢʘʪʝʛʦʨʠʝʡ ʦʥʪʦʣʦʛʠʠ, ʢʦ-

ʪʦʨʘʷ ʦʙʦʟʥʘʯʘʝʪ ʧʨʠʥʮʠʧ ʚʥʫʪʨʝʥʥʝʡ ʬʦʨʤʳ ʩʦʚʝʨʰʝʥʥʦʛʦ ʝʜʠʥʩʪʚʘ 

ʤʥʦʞʝʩʪʚʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚʩʝ ʵʣʝʤʝʥʪʳ ʪʘʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʪʦʞʜʝ-

ʩʪʚʝʥʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʪʦʞʜʝʩʪʚʝʥʥʳ ʮʝʣʦʤʫ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʩʣʠʚʘ-

ʶʪʩʷ ʚ ʥʝʨʘʟʣʠʯʠʤʦʝ ʠ ʩʧʣʦʰʥʦʝ ʝʜʠʥʩʪʚʦ, ʘ ʦʙʨʘʟʫʶʪ ʦʩʦʙʳʡ ʧʦʣʠʬʦʥʠ-

ʯʝʩʢʠʡ ʩʪʨʦʡ, çʪʨʘʥʩʨʘʮʠʦʥʘʣʴʥʦʝ ʝʜʠʥʩʪʚʦ ʨʘʟʜʝʣʴʥʦʩʪʠ ʠ ʚʟʘʠʤʦʧʨʦ-

ʥʠʢʥʫʪʦʩʪʠè. ʕʪʘ ʠʜʝʷ ʚʦʟʥʠʢʣʘ ʥʘ ʵʪʘʧʝ ʘʥʪʠʯʥʦʡ ʬʠʣʦʩʦʬʠʠ,ʘ ʧʦʩʣʝ 

ʧʦʟʜʥʝʛʦ ʐʝʣʣʠʥʛʘ ʧʦʣʫʯʠʣʘ ʥʦʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʈʦʩʩʠʠ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʚʦʟ-
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ʥʠʢʘʝʪ ʮʝʣʳʡ ʨʷʜ ʢʨʫʧʥʳʭ ʬʠʣʦʩʦʬʩʢʠʭ ʩʠʩʪʝʤ, ʥʘʯʘʣʦ ʢʦʪʦʨʳʤ ʧʦʣʦʞʝ-

ʥʦ ɺ.ʉ.ʉʦʣʦʚʴʝʚʳʤ. 

6. ʀʜʝʷ ʝʚʨʘʟʠʡʩʪʚʘ. ʆʜʠʥ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʵʪʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʪʝʯʝ-

ʥʠʷ, ʇ.ʅ. ʉʘʚʠʮʢʠʡ ʚʳʨʘʟʠʣ ʝʛʦ ʩʫʪʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʚʘʭ: ç ʈʦʩʩʠʷ ʝʩʪʴ ʥʝ 

ʪʦʣʴʢʦ ɿʘʧʘʜ, ʥʦ ʠ ɺʦʩʪʦʢ, ʥʝ ʪʦʣʴʢʦ ɽʚʨʦʧʘ, ʥʦ ʠ ɸʟʠʷ, ʠ ʜʘʞʝ ʚʦʚʩʝ ʥʝ 

ɽʚʨʦʧʘ, ʅʦ ɽʚʨʘʟʠʷè [7, ʩ. 2]. çɽʚʨʘʟʠʡʮʳè (ʅ.ʉ. ʊʨʫʙʝʮʢʦʡ, ʇ.ʅ. ʉʘʚʠʮ-

ʢʠʡ, ɻ.ɺ. ʌʣʦʨʦʚʩʢʠʡ, ʇ.ʇ. ʉʫʚʯʠʥʩʢʠʡ ʠ ʜʨ.) ʧʦʩʪʘʚʠʣʠ ʚʦʧʨʦʩʳ, ʧʦʜʥʷ-

ʪʳʝ ʝʱʝ ʩʣʘʚʷʥʦʬʠʣʘʤʠ: ʢʘʢʦʚʳ ʩʦʮʠʘʣʴʥʳʝ, ʠʩʪʦʨʠʯʝʩʢʠʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ, 

ʢʫʣʴʪʫʨʥʳʝ, ʨʝʣʠʛʠʦʟʥʳʝ ʦʪʣʠʯʠʷ ʈʦʩʩʠʠ, ʢʘʢʦʚʦ ʝʝ ʤʝʩʪʦ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ 

ʧʨʦʮʝʩʩʝ. ʕʪʘ ʩʠʩʪʝʤʘ ʚʟʛʣʷʜʦʚ çʦʚʣʘʜʝʣʘ ʫʤʘʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʫʩʩʢʦʡ 

ʵʤʠʛʨʘʮʠʠ ʠ ʚ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʧʨʠʦʙʨʝʣʘ ʤʘʩʰʪʘʙʳ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʠʜʝʡʥʦ-

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷè [8, ʩ. 142]. 

ɽʚʨʘʟʠʡʮʳ ʫʧʦʚʘʣʠ ʥʘ ʦʩʦʙʫʶ ʨʦʣʴ ʈʦʩʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʨʝʜʥʠʢʘ 

ʤʝʞʜʫ ɽʚʨʦʧʦʡ ʠ ɸʟʠʝʡ ʠ ʚʝʨʠʣʠ ʚ ʝʝ ʚʝʣʠʢʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ʀʤ ʠʤʧʦ-

ʥʠʨʦʚʘʣʠ ʩʪʨʦʢʠ ɹʝʨʜʷʝʚʘ, ʥʘʧʠʩʘʥʥʳʝ ʝʱʝ ʥʘ ʈʦʜʠʥʝ: çʏʪʦ ʙʳ ʥʠ ʙʳʣʦ ʩ 

ʥʘʤʠ, ʤʳ ʥʝʠʟʙʝʞʥʦ ʜʦʣʞʥʳ ʚʳʡʪʠ ʥʘ ʤʠʨʦʚʫʶ ʰʠʨʴ. ʈʦʩʩʠʷ - ʧʦʩʨʝʜʥʠ-

ʮʘ ʤʝʞʜʫ ɺʦʩʪʦʢʦʤ ʠ ɿʘʧʘʜʦʤ. ɺ ʥʝʡ ʩʣʠʚʘʶʪʩʷ ʜʚʘ ʧʦʪʦʢʘ ʚʩʝʤʠʨʥʦʡ ʠʩ-

ʪʦʨʠʠ, ʚʦʩʪʦʯʥʳʡ ʠ ʟʘʧʘʜʥʳʡ. ɺ ʈʦʩʩʠʠ ʩʢʨʳʪʘ ʪʘʡʥʘ, ʢʦʪʦʨʫʶ ʤʳ ʩʘʤʠ ʥʝ 

ʤʦʞʝʤ ʨʘʟʛʘʜʘʪʴ. ʅʦ ʪʘʡʥʘ ʵʪʘ ʩʚʷʟʘʥʘ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʢʘʢʦʡ-ʪʦ ʪʝʤʳ ʚʩʝ-

ʤʠʨʥʦʡ ʠʩʪʦʨʠʠ. ʏʘʩ ʥʘʰ ʝʱʝ ʥʝ ʥʘʩʪʘʣè [3, ʩ. 235-236]. ʆʩʦʙʫʶ ʨʦʣʴ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʜʝʠ ʝʚʨʘʟʠʡʩʪʚʘ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʃ. ʇ. 

ʂʘʨʩʘʚʠʥʳʤ. ɺ ʥʠʭ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʯʝʨʪʳ ʦʪʨʠʮʘʥʠʷ ʟʘʧʘʜʥʦʡ ʜʝʤʦʢʨʘ-

ʪʠʠ ʠ ʧʨʠʟʥʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʠʥʪʝʟʘ ʨʷʜʘ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶ-

ʱʠʭ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʛʦʩʫʜʘʨʩʪʚʦ ʩʦʜʝʨʞʠʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ç ʤʦʤʝʥʪʘè: 

ʪʝʨʨʠʪʦʨʠʶ, ʚʣʘʩʪʴ ʠ ʥʘʩʝʣʝʥʠʝ. ɺʩʝ ʦʥʠ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʚʘʞʥʳ. ʊʝʨʨʠ-

ʪʦʨʠʷ ʥʝ ʜʦʣʞʥʘ ʩʚʦʜʠʪʴʩʷ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ, ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʥʝʢʠʤ ʙʦʣʴʰʠʤ ʩʦʩʪʘʚʣʷʶʱʠʤ. ɺ ʥʝʡ ʟʘʢʣʶʯʝʥ ʜʫʭ ʥʘʮʠʠ, ʝʝ ʪʝʣʦ. ʇʦʢʦ-

ʣʝʥʠʷ, ʞʠʚʫʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʢʦʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʮʝʣʦʝ. 

ɺʪʦʨʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʛʦʩʫʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʣʘʩʪʴ. ɼʣʠʪʝʣʴʥʘʷ 

ʥʘʫʯʥʘʷ ʪʨʘʜʠʮʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʦʙʳʜʝʥʥʦʝ ʤʳʰʣʝʥʠʝ ʩ ʜʨʫʛʦʡ, 

ʩʢʣʦʥʥʳ ʚʠʜʝʪʴ ʚ ʥʝʡ ʦʩʥʦʚʥʦʝ ʟʝʨʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʩʦ-

ʚʩʝʤ ʪʘʢ. ɺʣʘʩʪʴ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʜʚʦʷʢʦ: ʢʘʢ ʩʠʣʘ ʠ ʢʘʢ ʚʳʨʘʞʝʥʠʝ ʜʦ-

ʛʦʚʦʨʘ. ʅʠ ʦʜʥʘ ʠʟ ʪʨʘʢʪʦʚʦʢ ʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʩʪʦʨʦʥʥʝʡ. ʉ ʧʦʟʠʮʠʠ ʩʠʣʳ 

ʚʣʘʩʪʴ ʥʘʠʙʦʣʝʝ ʩʣʘʙʘ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʥʫʞʜʝʥʠʝ ʚʩʝʛʜʘ ʥʦʩʠʪ ʚʥʝʰʥʠʡ ʭʘ-

ʨʘʢʪʝʨ. ɺʣʘʩʪʴ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʳʡ ʜʦʛʦʚʦʨ. ʉʦ ʚʨʝʤʝʥ ʈʫʩʩʦ ʦʥʘ 

ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʧʨʠʟʥʘʝʪʩʷ ʚʩʷʢʠʤʠ ʜʝʤʦʢʨʘʪʠʷʤʠ, ʥʦ ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʢʨʠ-

ʪʠʢʦʚʘʪʴ. ʇʦʣʠʪʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠ ʚʦ-

ʣʷ ʚʩʝʭ ʥʝʦʜʥʦʟʥʘʯʥʳ, ʘ ʧʦʜʯʘʩ ʠ ʨʘʟʣʠʯʥʳ. 

ɻʣʘʚʥʫʶ ʨʦʣʴ ʚ ʚʦʧʨʦʩʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʛʨʘʝʪ ʪʨʝʪʴʷ 

ʩʦʩʪʘʚʥʘʷ - ʥʘʩʝʣʝʥʠʝ, ʠʣʠ ʥʘʨʦʜ, ʢʦʪʦʨʳʡ ʂʘʨʩʘʚʠʥ ʧʦʥʠʤʘʝʪ ʢʘʢ ʩʦʙʦʨ-

ʥʫʶ ʣʠʯʥʦʩʪʴ, ʛʜʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ çʗè ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʚʩʪʨʝ-

ʯʝ ʩ ʜʨʫʛʠʤ çʗè. ʎʝʣʦʩʪʥʦʩʪʴ ʥʘʨʦʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʝʜʠʥʩʪʚʦʤ ʜʫʭʦʚʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʢʘʞʜʦʛʦ çʗè. 
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7. ʀʜʝʷ ʩʦʦʪʥʦʰʝʥʠʷ çʠʥʪʝʣʣʠʛʝʥʮʠʠè ʠ çʥʘʨʦʜʘè. ʈʘʜʠʱʝʚʘ ʤʦʞʥʦ 

ʧʦ ʧʨʘʚʫ ʥʘʟʚʘʪʴ ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʤ ʨʫʩʩʢʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ. ʆʥ ʧʨʝʜʚʦʩʭʠ-

ʪʠʣ ʠ ʦʧʨʝʜʝʣʠʣ ʝʝ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ: ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʢ ʩʫʜʴʙʘʤ ʈʦʩʩʠʠ, ʝʝ ʥʘʨʦʜʘ. ʈʫʩʩʢʘʷ ʤʳʩʣʴ ʚʩʝʛʜʘ ʟʘʥʷʪʘ ʧʨʝʦʙʨʘʞʝʥʠʝʤ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʆʥʘ ʚʩʝʛʜʘ ʦʪʷʛʦʱʝʥʘ ʥʘʩʪʦʷʱʠʤ, ʟʘʥʷ-

ʪʘ ʧʦʠʩʢʘʤʠ ʣʫʯʰʝʛʦ ʙʫʜʫʱʝʛʦ. 

ʈʫʩʩʢʘʷ ʠʥʪʝʣʣʠʛʝʥʮʠʷ ʚ ʩʚʦʝʤ ʪʚʦʨʯʝʩʢʦʤ ʧʦʨʳʚʝ ʠʱʝʪ ʩʦʚʝʨʰʝʥʥʦʡ 

ʞʠʟʥʠ, ʘ ʥʝ ʩʦʚʝʨʰʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʀʥʪʝʣʣʠʛʝʥʮʠʷ ʩʪʘʚʠʣʘʩʴ ʚ ʪʨʘ-

ʛʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʠʤʧʝʨʠʝʡ (ʙʫʜʴ ʪʦ ʜʦʨʝʚʦʣʶʮʠʦʥʥʘʷ ʠʣʠ ʩʦ-

ʚʝʪʩʢʘʷ) ʠ ʥʘʨʦʜʦʤ. ʆʥʘ ʚʦʩʩʪʘʚʘʣʘ ʧʨʦʪʠʚ ʠʤʧʝʨʠʠ ʚʦ ʠʤʷ ʥʘʨʦʜʘ. ʀʥʪʝʣ-

ʣʠʛʝʥʮʠʷ ʙʳʣʘ ʨʘʟʜʘʚʣʝʥʘ ʜʚʫʤʷ ʩʠʣʘʤʠ: ʮʘʨʩʢʦʡ ʚʣʘʩʪʴʶ ʠ ʥʘʨʦʜʥʦʡ 

ʩʪʠʭʠʝʡ. ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ - ʪʦʪʘʣʠʪʘʨʥʳʤ ʨʝʞʠʤʦʤ ʠ çʙʝʟʤʦʣʚʩʪʚʫʶʱʠʤ 

ʥʘʨʦʜʦʤè. 

ʅ.ɸ. ɹʝʨʜʷʝʚ ʦʪʤʝʯʘʝʪ: çʊʝʤʘ çʠʥʪʝʣʣʠʛʝʥʮʠʷ ʠ ʥʘʨʦʜè ʯʠʩʪʦ ʨʫʩʩʢʘʷ 

ʪʝʤʘ, ʤʘʣʦ ʧʦʥʷʪʥʘʷ ɿʘʧʘʜʫè [3, ʩ. 67]. ʀʥʪʝʣʣʠʛʝʥʮʠʷ - ʧʦʥʷʪʠʝ ʨʫʩʩʢʦʝ, ʚ 

ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦʥʷʪʠʝ çentellectuelsè - ç ʠʥʪʝʣʣʝʢʪʫʘʣʳè, 

ʦʙʲʝʜʠʥʷʶʱʝʝ ʣʶʜʝʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʪʨʫʜʘ ʠ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʬʝʩʩʠʡ: 

ʧʠʩʘʪʝʣʝʡ, ʭʫʜʦʞʥʠʢʦʚ, ʫʯʝʥʳʭ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɺ ʈʦʩʩʠʠ ʠʥʪʝʣʣʠʛʝʥʮʠʷ 

çʩʢʦʨʝʝ ʥʘʧʦʤʠʥʘʣʘ ʤʦʥʘʰʝʩʢʠʡ ʦʨʜʝʥ ʠʣʠ ʨʝʣʠʛʠʦʟʥʫʶ ʩʝʢʪʫ ʩʦ ʩʚʦʝʡ 

ʦʩʦʙʦʡ ʤʦʨʘʣʴʶè[1, ʩ. 17]. ʆʥʘ ʦʙʲʝʜʠʥʷʣʘ ʣʶʜʝʡ ʥʝ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʤʫ, ʘ ʧʦ ʠʜʝʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ. ʕʪʦʪ ʩʣʦʡ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʢʫʣʴʪʫ-

ʨʦʡ ʥʘʨʦʜʘ, ʵʣʝʤʝʥʪʦʤ ʦʙʱʥʦʩʪʠ ʢʦʪʦʨʦʡ ʦʥ ʷʚʣʷʣʩʷ. ʂʫʣʴʪʫʨʘ ʧʨʠʚʠʣʝ-

ʛʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ ʙʣʘʛʦʜʘʨʷ ʩʪʨʘʜʘʥʠʷʤ ʪʨʫʜʦʚʦʛʦ ʥʘʨʦ-

ʜʘ. ʕʪʦʪ ʜʦʣʛ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʣʠʪʳ ʧʝʨʝʜ ʥʘʨʦʜʦʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʫʧʣʘʪʠʪʴ. 

ʇʦ ʤʥʝʥʠʶ ɹʝʨʜʷʝʚʘ, ʛʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʨʫʩʩʢʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ ʩʦ-

ʩʪʦʠʪ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʩʪʠ ʠ ʙʝʩʩʤʳʩʣʝʥʥʦʩʪʠ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʆʥʘ ʚʦʟ-

ʥʠʢʣʘ ʩʣʫʯʘʡʥʦ ʦʪ ʩʪʦʣʢʥʦʚʝʥʠʷ ʟʘʧʘʜʥʦʡ ʤʳʩʣʠ ʠ ʨʫʩʩʢʦʛʦ ʙʳʪʘ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʠʭ ʩʪʦʣʢʥʦʚʝʥʠʷ ʧʨʦʠʟʦʰʣʘ ʷʨʢʘʷ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʚʩʧʳʰʢʘ, ʦʟʘ-

ʨʠʚʱʘʷ ʞʠʟʥʝʥʥʳʡ ʧʫʪʴ ʠʥʪʝʣʣʠʛʝʥʪʘ. ʉʦʮʠʘʣʴʥʦ ʠʥʪʝʣʣʠʛʝʥʮʠʷ ʥʝʩʝʪ 

ʬʫʥʢʮʠʶ ʥʘʨʦʜʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ, ʦʥʘ ʚ ʤʘʩʩʦʚʦʤ ʧʦʨʷʜʢʝ ʞʝʣʘʝʪ ʩʜʝ-

ʣʘʪʴ ʪʦ, ʯʪʦ ʜʦʣʞʥʦ ʧʨʦʠʟʦʡʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠ ʜʘʞʝ ʚʥʫʪʨʝʥʥʝ. ɺ ʦʪʣʠ-

ʯʠʝ ʦʪ ʝʚʨʦʧʝʡʩʢʦʡ ʪʨʘʜʠʮʠʠ ʚ ʈʦʩʩʠʠ ʦʥʘ ʠʱʝʪ ʥʝ çʬʠʣʦʩʦʬʩʢʫʶ ʠʩʪʠ-

ʥʫè, ʘ çʥʘʨʦʜʥʫʶ ʧʨʘʚʜʫè. ʀʥʪʝʣʣʠʛʝʥʪ, ʧʦ ʩʣʦʚʘʤ ɼʦʩʪʦʝʚʩʢʦʛʦ, ç ʚʝʣʠ-

ʢʠʡ ʩʢʠʪʘʣʝʮ ʨʫʩʩʢʦʡ ʟʝʤʣʠè, ʚ ʥʝʤ ʦʪʨʘʞʘʝʪʩʷ ʩʫʪʴ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ - ʩʪʨʝʤʣʝʥʠʝ ʢ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ɸʙʩʦʣʶʪʫ, ʥʝʧʦʥʠʤʘʥʠʝ ʠ ʥʝʧʨʠʷʪʠʝ 

ʩʪʫʧʝʥʯʘʪʦʩʪʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʠ ʩʦʮʠʘʣʴ-

ʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘè[3, ʩ. 33], ʧʦʜʯʝʨʢʠʚʘʝʪ ʬʠʣʦʩʦʬ. 

ʉʦʟʥʘʥʠʝ ʚʠʥʳ ʧʝʨʝʜ ʥʘʨʦʜʦʤ ʠ ʧʦʢʘʷʥʠʝ ʜʦʩʪʠʛʣʠ ʧʨʝʜʝʣʴʥʦʛʦ ʚʳ-

ʨʘʞʝʥʠʷ ʫ ʃ.ʅ.ʊʦʣʩʪʦʛʦ. ʆʩʥʦʚʥʳʝ ʪʦʣʩʪʦʚʩʢʠʝ ʤʦʪʠʚʳ ʠ ʠʜʝʠ ʤʦʞʥʦ 

ʥʘʡʪʠ ʚ ʨʘʥʥʝʡ ʧʦʚʝʩʪʠ çʂʘʟʘʢʠè, ʚ çɺʦʡʥʝ ʠ ʤʠʨʝè ʠ çɸʥʥʝ ʂʘʨʝʥʠʥʦʡè. 

ʊʘʤ ʫʪʚʝʨʞʜʘʣʘʩʴ ʧʨʘʚʜʘ ʧʝʨʚʠʯʥʦʡ ʥʘʨʦʜʥʦʡ ʞʠʟʥʠ ʠ ʣʦʞʴ ʮʠʚʠʣʠʟʘʮʠʠ, 

ʥʘ ʢʦʪʦʨʦʡ ʧʦʢʦʠʪʩʷ ʞʠʟʥʴ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ. ʇʨʘʚʜʘ ʜʣʷ ʥʝʛʦ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʧʨʠʨʦʜʥʦ - ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʤ, ʣʦʞʴ ʚ ʮʠʚʠʣʠʟʦʚʘʥʥʦ-ʩʦʟʥʘʪʝʣʴʥʦʤ. 
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ʋ ʨʫʩʩʢʦʡ ʫ ʠʥʪʝʣʣʠʛʝʥʮʠʠ ʙʳʣʘ ʠʜʝʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩʢʣʘʜʫ ʜʫʰʠ 

ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ ʯʫʞʜ ʢʫʣʴʪ ʚʣʘʩʪʠ ʠ ʩʣʘʚʳ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʤ ʤʦʛʫʱʝʩʪʚʦʤ. ɸʥʘʨʭʠʟʤ ʤʥʦʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʳʩʣʠʪʝʣʝʡ ʚʳ-

ʨʘʟʠʣʩʷ ʚ ʨʫʩʩʢʦ-ʩʣʘʚʷʥʩʢʦʤ ʤʝʩʩʠʘʥʠʟʤʝ. 

8. ʕʩʭʘʪʦʣʦʛʠʯʝʩʢʘʷ ʠʜʝʷ. ʕʪʘ ʪʝʤʘ ʢʦʥʮʘ ʩʚʝʪʘ ʠʟʣʦʞʝʥʘ ʚ ʨʘʙʦʪʝ 

ʅ.ɸ. ɹʝʨʜʷʝʚʘ çʉʤʳʩʣ ʪʚʦʨʯʝʩʪʚʘ. ʆʧʳʪ ʦʧʨʘʚʜʘʥʠʷ ʯʝʣʦʚʝʢʘè ʇʦ ʝʛʦ 

ʤʥʝʥʠʶ: çʉʤʳʩʣ ʣʶʙʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʘʢʪʘ ʥʝ ʚ ʥʘʢʦʧʣʝʥʠʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʘʤʦʛʦ ʧʦ ʩʝʙʝ, ʘ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʢʦʥʮʘ, ʠʣʠ ʪʦʯʥʝʝ, ʧʨʝʦʙʨʘ-

ʞʝʥʠʠ ʤʠʨʘ. ʊʚʦʨʯʝʩʢʠʡ ʘʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʥʦʚʫʶ ʞʠʟʥʴ, ʥʦʚʦʝ ʙʳʪʠʝ, ʥʦ-

ʚʦʝ ʥʝʙʦ ʠ ʥʦʚʫʶ ʟʝʤʣʶè. ʆ ʥʦʚʦʤ ʥʝʙʝ ʠ ʥʦʚʦʡ ʟʝʤʣʝ ʨʝʯʴ ʠʜʝʪ ʚ ʘʧʦʢʘ-

ʣʠʧʩʠʩʝ. ɹʝʨʜʷʝʚ ʪʦʣʢʫʝʪ çʆʪʢʨʦʚʝʥʠʝ ʩʚʷʪʦʛʦ ʀʦʘʥʥʘè ʢʘʢ ʧʨʝʜʦʩʪʝʨʝ-

ʞʝʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʫ: ç ʂʦʥʝʮ ʤʠʨʘè ʜʦʣʞʝʥ ʦʙʝʨʥʫʪʴʩʷ ʥʝ ʛʠʙʝʣʴʶ ʝʛʦ, ʘ 

ʚʦʩʭʦʞʜʝʥʠʝʤ ʥʘ ʥʦʚʫʶ ʩʪʫʧʝʥʴ, ʢʦʪʦʨʫʶ ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʨʠʟʚʘʥʦ ʜʦʩʪʠʯʴ 

ʩʚʦʠʤʠ ʫʩʠʣʠʷʤʠ, ʥʦ ʧʦ ʚʦʣʝ ɻʦʩʧʦʜʘè. 

ʄʳʩʣʠʪʝʣʴ ʫʢʘʟʳʚʘʝʪ ʥʘ ʵʩʭʘʪʦʣʦʛʠʯʥʦʩʪʴ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ. ʇʦ ʵʪʦʤʫ 

ʧʦʚʦʜʫ ʦʥ ʫʪʚʝʨʞʜʘʝʪ ʩʣʝʜʫʶʱʝʝ: çɺ ʩʚʦʝʡ ʢʥʠʛʝ ʦ ɼʦʩʪʦʝʚʩʢʦʤ ʷ ʧʠʩʘʣ, 

ʯʪʦ ʨʫʩʩʢʠʝ - ʘʧʦʢʘʣʠʧʪʠʢʠ ʠʣʠ ʥʠʛʠʣʠʩʪʳ... ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʨʫʩʩʢʠʡ 

ʥʘʨʦʜ ʧʦ ʤʝʪʘʬʠʟʠʯʝʩʢʦʡ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʠ ʧʦ ʩʚʦʝʤʫ ʧʨʠʟʚʘʥʠʶ ʚ ʤʠʨʝ 

ʝʩʪʴ ʥʘʨʦʜ ʢʦʥʮʘ. ɸʧʦʢʘʣʠʧʩʠʩ ʚʩʝʛʜʘ ʠʛʨʘʣ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠ ʚ ʥʘʰʝʤ 

ʥʘʨʦʜʥʦʤ ʩʣʦʝ, ʠ ʚ ʚʳʩʰʝʤ ʢʫʣʴʪʫʨʥʦʤ ʩʣʦʝ, ʫ ʨʫʩʩʢʠʭ ʧʠʩʘʪʝʣʝʡ ʠ ʤʳʩ-

ʣʠʪʝʣʝʡ. ɺ ʥʘʰʝʤ ʤʳʰʣʝʥʠʠ ʵʩʭʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʟʘʥʠʤʘʝʪ ʥʝʠʟ-

ʤʝʨʠʤʦ ʙʦʣʴʰʝʝ ʤʝʩʪʦ, ʯʝʤ ʚ ʤʳʰʣʝʥʠʠ ʟʘʧʘʜʥʦʤ. ʀ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʩʘʤʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʨʫʩʩʢʦʛʦ ʩʦʟʥʘʥʠʷ, ʤʘʣʦ ʩʧʦʩʦʙʥʦʛʦ ʠ ʤʘʣʦ ʩʢʣʦʥʥʦʛʦ ʫʜʝʨ-

ʞʘʪʴʩʷ ʥʘ ʩʦʚʝʨʰʝʥʥʳʭ ʬʦʨʤʘʭ ʩʝʨʝʜʠʥʥʦʡ ʢʫʣʴʪʫʨʳè [2, ʩ. 214]. 

ɺ ʭʨʠʩʪʠʘʥʩʪʚʝ ʩʫʱʝʩʪʚʫʝʪ ʤʝʩʩʠʘʥʩʢʦʝ ʫʧʦʚʘʥʠʝ, ʵʩʭʘʪʦʣʦʛʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ. ɺ ʨʫʩʩʢʦʤ ʭʨʠʩʪʠʘʥʩʪʚʝ ʦʥʦ ʩʠʣʴʥʝʝ, ʯʝʤ ʚ ʭʨʠʩʪʠʘʥʩʪʚʝ ʟʘʧʘʜ-

ʥʦʤ. ʎʘʨʩʪʚʦ ʞʝ ɹʦʞʠʝ ʝʩʪʴ ʧʨʝʦʙʨʘʞʝʥʠʝ ʤʠʨʘ, ʥʝ ʪʦʣʴʢʦ ʧʨʝʦʙʨʘʞʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʥʦ ʪʘʢʞʝ ʧʨʝʦʙʨʘʞʝʥʠʝ ʩʦʮʠʘʣʴʥʦʝ ʠ ʢʦʩʤʠʯʝ-

ʩʢʦʝ. ʕʪʦ - ʢʦʥʝʮ ʤʠʨʘ ʥʝʧʨʘʚʜʳ ʠ ʫʨʦʜʩʪʚʘ, ʠ ʥʘʯʘʣʦ ʥʦʚʦʛʦ ʤʠʨʘ ʧʨʘʚʜʳ 

ʠ ʢʨʘʩʦʪʳ. ʀʤʝʥʥʦ ʈʦʩʩʠʠ ʦʪʚʦʜʠʪ ɹʝʨʜʷʝʚ ʤʝʩʩʠʘʥʩʢʫʶ ʨʦʣʴ ʚ ʵʩʭʘʪʦʣʦ-

ʛʠʯʝʩʢʦʤ ʧʨʝʦʙʨʘʞʝʥʠʠ ʤʠʨʘ, ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɺ ʵʪʦʤ ʚʠʜʠʪʩʷ ʝʤʫ ç 

ʨʫʩʩʢʘʷ ʠʜʝʷè. 

9. ʀʜʝʷ ʩʘʤʦʫʯʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʦʡ ʠʜʝʠ 

ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʈʦʩʩʠʠ. 

ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʥʘʰʝʡ ʩʪʨʘʥʳ ʫʪʚʝʨʞʜʘʣʘʩʴ ʚ XIX ʚʝʢʝ ʯʝʨʝʟ ʧʨʠ-

ʟʚʘʥʠʝ ʥʘʨʦʜʘ, ʝʛʦ ʤʝʩʩʠʘʥʩʢʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ʄʝʩʩʠʘʥʩʪʚʦ ʨʫʩʩʢʦʛʦ 

ʥʘʨʦʜʘ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʥʝ ʠʤʝʝʪ ʩ ʟʘʤʢʥʫʪʳʤ ʥʘʮʠʦʥʘʣʠʟʤʦʤ. ʀʜʝʷ ʩʧʘʩʝ-

ʥʠʷ ʨʘʟʤʳʢʘʝʪ, ʘ ʥʝ ʟʘʤʳʢʘʝʪ. ʕʪʫ ʤʳʩʣʴ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʫ ɼʦʩʪʦʝʚʩʢʦʛʦ 

ʚ ʨʝʯʠ ʦ ʇʫʰʢʠʥʝ, ʢʦʛʜʘ ʦʥ ʛʦʚʦʨʠʪ, ʯʪʦ ʨʫʩʩʢʠʡ ʯʝʣʦʚʝʢ - ʚʩʝʯʝʣʦʚʝʢ, ʯʪʦ 

ʚ ʥʝʤ ʝʩʪʴ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʦʪʟʳʚʯʠʚʦʩʪʴ. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ 

ʚʠʜʠʪʩʷ ɹʝʨʜʷʝʚʫ ʚ ʝʛʦ ç ʘʥʪʠʥʦʤʠʯʥʦʩʪʠè. ʌʠʣʦʩʦʬʘ ʚʦʣʥʫʝʪ ʥʝ ʩʪʦʣʴʢʦ 

ʚʦʧʨʦʩ, ʯʝʤ ʙʳʣʘ ʈʦʩʩʠʷ, ʩʢʦʣʴʢʦ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʯʪʦ ʟʘʤʳʩʣʠʣ ʊʚʦʨʝʮ ʦ 

ʈʦʩʩʠʠ, ʫʤʦʧʦʩʪʠʛʘʝʤʳʡ ʦʙʨʘʟ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ, ʝʛʦ ʠʜʝʷ. ʆʥ ʧʠʰʝʪ: ç 

ʈʫʩʩʢʠʡ ʥʘʨʦʜ ʝʩʪʴ ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʥʘʨʦʜ, ʦʥ ʝʩʪʴ ʩʦʚ-
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ʤʝʱʝʥʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ. ʀʤ ʤʦʞʥʦ ʦʯʘʨʦʚʳʚʘʪʴʩʷ ʠ ʨʘʟʦʯʘʨʦʚʳ-

ʚʘʪʴʩʷ, ʦʪ ʥʝʛʦ ʚʩʝʛʜʘ ʤʦʞʥʦ ʞʜʘʪʴ ʥʝʦʞʠʜʘʥʥʦʩʪʝʡ, ʦʥ ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ 

ʩʧʦʩʦʙʝʥ ʚʥʫʰʘʪʴ ʢ ʩʝʙʝ ʩʠʣʴʥʫʶ ʣʶʙʦʚʴ ʠ ʩʠʣʴʥʫʶ ʥʝʥʘʚʠʩʪʴ... ʇʨʦʪʠ-

ʚʦʨʝʯʠʚʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʨʫʩʩʢʦʡ ʜʫʰʠ , ʤʦʞʝʪ ʙʳʪʴ, ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʈʦʩʩʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʠ ʧʨʠʭʦʜʷʪ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʘ ʧʦʪʦʢʘ ʤʠʨʦʚʦʡ 

ʠʩʪʦʨʠʠ - ɺʦʩʪʦʢ ʠ ɿʘʧʘʜ... ʋ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ ʙʳʣʘ ʦʛʨʦʤʥʘʷ ʩʠʣʘ ʩʪʠʭʠʠ 

ʠ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʩʣʘʙʦʩʪʴ ʬʦʨʤʳ. ʈʫʩʩʢʠʡ ʥʘʨʦʜ ʥʝ ʙʳʣ ʥʘʨʦʜʦʤ ʢʫʣʴʪʫʨʳ 

ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʫ, ʢʘʢ ʥʘʨʦʜʳ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʦʥ ʙʳʣ ʙʦʣʝʝ ʥʘʨʦʜʦʤ ʦʪ-

ʢʨʦʚʝʥʠʡ ʠ ʚʜʦʭʥʦʚʝʥʠʡ, ʦʥ ʥʝ ʟʥʘʣ ʤʝʨʳ ʠ ʣʝʛʢʦ ʚʧʘʜʘʣ ʚ ʢʨʘʡʥʦʩʪʠ... 

ʄʦʞʥʦ ʦʪʢʨʳʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʨʫʩʩʢʦʤ ʥʘʨʦʜʝ: ʜʝʩʧʦʪʠʟʤ, 

ʛʠʧʝʨʪʨʦʬʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʘʥʘʨʭʠʟʤè, ʚʦʣʴʥʦʩʪʴ; ʞʝʩʪʦʢʦʩʪʴ, ʩʢʣʦʥʥʦʩʪʴ 

ʢ ʥʘʩʠʣʠʶ ʠ ʜʦʙʨʦʪʘ, ʯʝʣʦʚʝʯʥʦʩʪʴ, ʤʷʛʢʦʩʪʴ; ʦʙʨʷʜʦʚʝʨʠʝ ʠ ʠʩʢʘʥʠʝ 

ʧʨʘʚʜʳ; ʠʥʜʠʚʠʜʫʘʣʠʟʤ, ʦʙʦʩʪʨʝʥʥʦʝ ʩʦʟʥʘʥʠʝ ʣʠʯʥʦʩʪʠ ʠ ʙʝʟʣʠʯʥʳʡ ʢʦʣ-

ʣʝʢʪʠʚʠʟʤ; ʥʘʮʠʦʥʘʣʠʟʤ, ʩʘʤʦʭʚʘʣʴʩʪʚʦ ʠ ʫʥʠʚʝʨʩʘʣʠʟʤ, ʚʩʝʯʝʣʦʚʝʯʥʦʩʪʴ; 

ʵʩʭʘʪʦʣʦʛʠʯʝʩʢʠ - ʤʝʩʩʠʘʥʩʢʘʷ ʨʝʣʠʛʠʦʟʥʦʩʪʴ ʠ ʚʥʝʰʥʝʝ ʙʣʘʛʦʯʝʩʪʠʝ; ʠʩ-

ʢʘʥʠʝ ɹʦʛʘ ʠ ʚʦʠʥʩʪʚʫʶʱʝʝ ʙʝʟʙʦʞʠʝ; ʩʤʠʨʝʥʠʝ ʠ ʥʘʛʣʦʩʪʴ; ʨʘʙʩʪʚʦ ʠ 

ʙʫʥʪè[2, ʩ. 483]. 

ʇʨʝʠʤʫʱʝʩʪʚʦ çʨʫʩʩʢʦʡ ʠʜʝʠè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʝ ʤʘʩʰʪʘʙʥʦʩʪʠ. ʆʥʘ 

ʥʝ ʟʘʤʳʢʘʝʪʩʷ ʚ ʫʟʢʦʤ ʥʘʮʠʦʥʘʣʠʟʤʝ ʠ ʥʝ ʩʪʨʘʜʘʝʪ ʚʝʣʠʢʦʜʝʨʞʘʚʥʳʤ ʰʦ-

ʚʠʥʠʟʤʦʤ. ɽ.ʅ. ʊʨʫʙʝʮʢʦʡ ʦʪʤʝʯʘʣ ʚ ʵʪʦʡ ʩʚʷʟʠ: çʂʘʢ ʚ ʧʦʣʠʪʠʢʝ, ʪʘʢ ʠ ʚʦ 

ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʢʫʣʴʪʫʨʳ ʥʘʰʘ ʟʘʜʘʯʘ ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʫ ʩʠʥʪʝʪʠʯʝʩʢʘʷ. ʐʠ-

ʨʦʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʜʫʭʦʚʥʦʡ ʞʠʟʥʠ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʡ ʠʟ ʥʠʭ, - ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʝʜʠʥʩʪʚʘ ʤʠʨʦ-

ʚʦʡ ʢʫʣʴʪʫʨʳ ʚ ʤʥʦʛʦʦʙʨʘʟʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʚʳʨʘʞʝʥʠʡ, - ʚʦʪ ʪʦʪ ʠʜʝʘʣ, ʢ 

ʢʦʪʦʨʦʤʫ ʤʳ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷè[12, ʩ. 507]. 

ʌʝʜʦʪʦʚ ɻ.ʇ., ʥʘʭʦʜʷʩʴ ʚʜʘʣʠ ʦʪ ʨʦʜʠʥʳ, ʫʢʘʟʳʚʘʣ ʥʘ ʯʫʚʩʪʚʦ ʝʜʠʥʝ-

ʥʠʷ ʚʩʝʭ ʥʘʩʝʣʷʶʱʠʭ ʈʦʩʩʠʶ ʥʘʨʦʜʦʚ: çʆʪ ʨʫʩʩʢʦʛʦ - ʢ ʨʦʩʩʠʡʩʢʦʤʫ. ʈʦʩ-

ʩʠʷ ʥʝ ʈʫʩʴ, ʥʦ ʩʦʶʟ ʥʘʨʦʜʦʚ, ʦʙʲʝʜʠʥʠʚʰʠʭʩʷ ʚʦʢʨʫʛ ʈʫʩʠ. ʀ ʥʘʨʦʜʳ ʵʪʠ 

ʫʞʝ ʥʝ ʙʝʟʛʣʘʩʥʳ, ʥʦ ʩʪʨʝʤʷʪʩʷ ʟʘʛʣʫʰʠʪʴ ʜʨʫʛ ʜʨʫʛʘ ʛʫʣʦʤ ʥʝʩʪʨʦʡʥʳʭ 

ʛʦʣʦʩʦʚ. ɼʣʷ ʤʥʦʛʠʭ ʠʟ ʥʘʩ ʵʪʦ ʚʩʝ ʝʱʝ ʥʝʧʨʠʚʳʯʥʦ, ʤʳ ʩ ʵʪʠʤ ʥʝ ʤʦʞʝʤ 

ʧʨʠʤʠʨʠʪʴʩʷ. ɽʩʣʠ ʥʝ ʧʨʠʤʠʨʠʤʩʷ - ʪ.ʝ. ʩ ʤʥʦʛʦʣʦʩʥʦʩʪʴʶ, ʘ ʥʝ ʥʝʩʪʨʦʡ-

ʥʦʩʪʴʶ, ʪʦ ʠ ʦʩʪʘʥʝʤʩʷ ʚ ʦʜʥʦʡ ɺʝʣʠʢʦʨʦʩʩʠʠ, ʪ.ʝ. ʈʦʩʩʠʷ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝ 

ʙʫʜʝʪ. ʄʳ ʜʦʣʞʥʳ ʧʦʢʘʟʘʪʴ ʤʠʨʫ (ʧʦʩʣʝ ʢʨʫʰʝʥʠʷ ʩʪʦʣʴʢʠʭ ʠʤʧʝʨʠʡ), ʯʪʦ 

ʟʘʜʘʯʘ ʠʤʧʝʨʠʠ, ʪ.ʝ. ʩʚʝʨʭʥʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ - ʨʘʟʨʝʰʠʤʘ. ɹʦʣʝʝ 

ʪʦʛʦ - ʢʦʛʜʘ ʤʠʨ, ʫʩʪʘʚ ʦʪ ʢʨʦʚʘʚʦʛʦ ʭʘʦʩʘ ʤʝʣʢʦ-ʧʣʝʤʝʥʥʦʡ ʯʝʨʝʩʧʦʣʦʩʠ-

ʮʳ, ʪʦʩʢʫʝʪ ʦ ʝʜʠʥʩʪʚʝ, ʢʘʢ ʧʨʝʜʧʦʩʳʣʢʝ ʚʝʣʠʢʦʡ ʢʫʣʴʪʫʨʳ, ʈʦʩʩʠʷ ʜʦʣʞ-

ʥʘ ʜʘʪʴ ʦʙʨʘʟʝʮ, ʬʦʨʤʫ ʤʠʨʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘʨʦʜʦʚ, ʥʝ ʧʦʜ ʛʥʝʪʦʤ, ʘ 

ʧʦʜ ʚʦʜʠʪʝʣʴʩʪʚʦʤ ʚʝʣʠʢʦʡ ʥʘʮʠʠ. ɿʘʜʘʯʘ ʧʦʣʠʪʠʢʦʚ - ʥʘʡʪʠ ʛʠʙʢʠʝ, ʥʦ 

ʪʚʝʨʜʳʝ ʬʦʨʤʳ ʵʪʦʡ ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʢʘʞʜʦʡ ʥʘʨʦʜʥʦʩʪʠ ʩʚʦʙʦʜʫ 

ʨʘʟʚʠʪʠʷ ʚ ʤʝʨʫ ʩʠʣ ʠ ʟʨʝʣʦʩʪʠè[13, ʩ. 459-460]. 
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ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

 

ʕʅɽʈɻɽʊʀʏɽʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʆʎɽʉʉɸ 

çʄɽʊɸʅʆɺʆɻʆè ɹʈʆɾɽʅʀʗ  

 

ʉʫʰʢʦʚʘ ɺʘʣʝʥʪʠʥʘ ʀʚʘʥʥʦʚʥʘ, 

 ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

ɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʠʨʦʚ; 

141700, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ.ʛ.ɼʦʣʛʦʧʨʫʜʥʳʡ, ʃʠʭʘʯʸʚʩʢʠʡ ʧʨ., ʜ.74, ʢ.2, 

ʢʚ.429. 

 ɺʦʨʦʙʴʸʚʘ ɻʘʣʠʥʘ ʀʚʘʥʦʚʥʘ 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ɸʆɸ çɻʦʩʅʀʀ ʉʠʥʪʝʟʙʝʣʦʢè, ʛ. ʄʦʩʢʚʘ; 

107207, ʛ.ʄʦʩʢʚʘ, ʫʣ.ɹʘʡʢʘʣʴʩʢʘʷ, ʜ.27, ʢ.3, ʢʚ.2. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʝʨʤʦ-

ʬʠʣʴʥʦʛʦ ʨʝʞʠʤʘ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʝʟʦʬʠʣʴʥʳʤ 

ʙʨʦʞʝʥʠʝʤ ʜʣʷ 111 ʠ 1V ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʈʦʩʩʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʨʝ-

ʞʠʤʝ ʪʝʨʤʦʬʠʣʴʥʦʛʦ ʙʨʦʞʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʝʧʣʦ-

ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʥʘʛʨʝʚʝ ʦʪʭʦʜʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ 2,4-2,7 ʨʘʟʘ ʚʳʰʝ ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʤʝʟʦʬʠʣʴʥʳʤ ʙʨʦʞʝʥʠʝʤ. ɼʘʥʘ ʨʝʢʦʤʝʥʜʘʮʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟ-

ʨʘʙʦʪʢʠ ʧʨʦʩʪʦʛʦ ʩʧʦʩʦʙʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʦʪʭʦʜʦʚ ʠ ʦʯʠʩʪʢʠ ʠʭ 

ʦʪ ʣʝʛʢʦʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʪʨʦʛʦ ʧʘʨʘ ʠʣʠ ʜʳʤʦʚʳʭ ʛʘ-

ʟʦʚ ʦʪ ʩʞʠʛʘʥʠʷ ʙʠʦʛʘʟʘ, ʨʝʰʘʶʱʝʛʦ ʧʨʦʙʣʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʪʝʨ-

ʤʦʬʠʣʴʥʦʛʦ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ. 

Abstract. In this paper, the advantages of the thermophilic regime of "me-

thane" fermentation in comparison with mesophilic fermentation for 111 and 1V 

climatic zones of Russia ʘre presented. It is shown that under the regime of 

thermophilic fermentation, despite the increase in the heat energy consumption 

during preliminary heating of the waste, the coefficient of energy efficiency un-

der the considered conditions is 2.4-2.7 times higher in comparison with meso-

philic fermentation. The recommendation is made to develop a simple method 

for preheating waste and cleaning it from highly volatile substances with the use 

of hot steam or flue gases from the combustion of biogas, which solves the prob-

lem of using the thermophilic "methane" fermentation method.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: çʤʝʪʘʥʦʚʦʝè ʙʨʦʞʝʥʠʝ, ʪʝʨʤʦʬʠʣʴʥʳʡ, ʤʝʟʦʬʠʣʴ-

ʥʳʡ, ʨʝʞʠʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʫʜʝʣʴʥʳʡ ʚʳ-

ʭʦʜ, ʙʠʦʛʘʟ, ʦʪʭʦʜʳ. 

Key words: "methane" fermentation, thermophilic, mesophilic, regime, 

energy efficiency coefficient, specific yield, biogas, waste. 

 

ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʦʪʭʦʜʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʫʪʠʣʠ-

ʟʠʨʫʶʪ ʧʫʪʸʤ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ ʠ ʧʦʣʫʯʘʶʪ ʧʨʠ ʵʪʦʤ ʜʚʘ ʩʣʝʜʫʶ-
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ʱʠʭ ʧʦʣʝʟʥʳʭ ʧʨʦʜʫʢʪʘ: ʙʠʦʫʜʦʙʨʝʥʠʝ ʠ ʙʠʦʛʘʟ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʦʙʦʠʭ ʧʨʦ-

ʜʫʢʪʦʚ ʫʣʫʯʰʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ ʧʦʣʫʯʘʝʤʦʝ ʙʠʦʫʜʦʙʨʝʥʠʝ ʥʝ ʠʤʝʝʪ ʟʘʧʘ-

ʭʘ, ʚ ʥʸʤ ʦʪʩʫʪʩʪʚʫʶʪ ʛʝʣʴʤʠʥʪʳ, ʩʝʤʝʥʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʫʩʪʨʘʥʷʶʪʩʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ, ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʪ-

ʙʦʨ ʙʠʦʛʘʟʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʤʝʪʘʥ, ʧʦʟʚʦʣʷʝʪ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʚʳʙʨʦʩʳ ʚʨʝʜ-

ʥʳʭ ʠ ʧʘʭʥʫʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ. ʉʥʠʞʘʶʪʩʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʰʥʦʡ 

ʩʨʝʜʳ ʠ ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʛʘʟʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʝʡ ʥʝ ʪʦʣʴʢʦ ʧʦʪʨʝʙʥʦʩʪʠ ʙʠʦʛʘʟʦʚʳʭ 

ʫʩʪʘʥʦʚʦʢ, ʥʦ ʬʝʨʤʫ ʠ ʜʨʫʛʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ. ʆʩʥʦʚʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʦʮʝʩʩʘ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩ 

ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠ ʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤ ʥʘ ʬʝʨʤʘʭ. ʌʝʨʤʳ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ, ʥʦ ʠ ʧʦʚʳʰʘʝʪʩʷ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʝʨʤ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴʶ ʙʠʦʛʘʟʦʚʳʭ ʫʩʪʘʥʦʚʦʢ (ɹɻʋ) ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʧʨʦʮʝʩʩʦʤ 

çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ 

ʦʮʝʥʠʚʘʶʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʜʚʫʤ ʧʦʢʘʟʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʤʫ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʚʠʩʠʪ ʦʪ ʭʠʤʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʪʭʦʜʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʠʭ ʩʙʨʦʩʘ. ʕʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʶʪ 

ʧʦ ʫʜʝʣʴʥʦʤʫ ʚʳʭʦʜʫ ʙʠʦʛʘʟʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ. ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʫʜʝʣʴʥʳʡ ʚʳʭʦʜ ʙʠʦʛʘʟʘ. ɽʛʦ ʨʘʩ-

ʩʯʠʪʳʚʘʶʪ ʧʦ-ʨʘʟʥʦʤʫ, ʢʘʢ ʚʳʭʦʜ ʙʠʦʛʘʟʘ ʩ ʝʜʠʥʠʮʳ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ 

ʩʳʨʴʷ, ʩ ʝʜʠʥʠʮʳ ʦʙʲʸʤʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʩ ʝʜʠʥʠʮʳ ʨʘʙʦʯʝʛʦ ʦʙʲʸʤʘ ʤʝ-

ʪʘʥʪʝʥʢʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʋʜʝʣʴʥʳʡ ʚʳʭʦʜ ʙʠʦʛʘʟʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʙʣʶ-

ʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ çʤʝʪʘʥʦʚʦʛʦè 

ʙʨʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʩʣʫʯʘʷ ʩʚʦʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʭʠ-

ʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʫʪʠʣʠʟʠʨʫʝʤʦʛʦ ʩʳʨʴʷ, ʝʛʦ ʚʣʘʞʥʦʩʪʴʶ ʠ ʩ ʜʨʫʛʠʤʠ 

ʧʨʠʯʠʥʘʤʠ. ɼʣʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ɹɻʋ ʩ ʧʦʩʪʦʷʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠ-

ʤʦʤ ʫʜʝʣʴʥʳʡ ʚʳʭʦʜ ʙʠʦʛʘʟʘ ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ ʙʝʟʨʘʟʤʝʨʥʘʷ 

ʚʝʣʠʯʠʥʘ ʠ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʦʪ ʩʞʠʛʘʥʠʷ ʙʠʦʛʘ-

ʟʘ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʘ. ɼʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʚʠʩʠʪ ʦʪ ʫʜʝʣʴʥʦʛʦ 

ʚʳʭʦʜʘ ʙʠʦʛʘʟʘ [1], ʦʪ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʦʪʭʦʜʦʚ ʧʝʨʝʜ ʤʝʪʘʥʪʝʥʢʦʤ, ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʧʝʨʝʤʝʰʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ɹɻʋ ʚʝʣʠ-

ʯʠʥʘ ʧʝʨʝʤʝʥʥʘʷ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʠʩʭʦʜʥʳʭ ʦʪʭʦʜʦʚ ʤʝʥʷ-

ʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ ʠ ʂʇɼ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩʥʠ-

ʞʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʭ ʦʪ ʤʦʡʢʠ ʜʦ ʤʦʡʢʠ. 
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ʇʨʦʮʝʩʩ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʟʘʨʫʙʝʞʥʳʭ 

ʩʪʨʘʥʘʭ ʠ ʥʘʯʠʥʘʶʪ ʧʨʠʤʝʥʷʪʴ ʚ ʈʦʩʩʠʠ. ʇʨʦʮʝʩʩ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥ, ʥʦ 

ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʠ ʜʨʫʛʠʭ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʨʦʮʝʩʩʘ (ʥʘʛʨʫʟʢʘ ʧʦ ʠʩʭʦʜʥʦʤʫ ʩʳʨʴʶ, ʚʨʝʤʷ 

ʙʨʦʞʝʥʠʷ), ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

[1,2]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʤʝʟʦʬʠʣʴʥʦʛʦ ʠ ʪʝʨʤʦʬʠʣʴʥʦʛʦ ʨʝʞʠʤʦʚ ʧʨʦʮʝʩʩʘ çʤʝʪʘʥʦʚʦʛʦè 

ʙʨʦʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʦ-

ʜʦʛʨʝʚʘ ʦʪʭʦʜʦʚ ʠ ʂʇɼ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʜʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

- ʧʦʜʦʙʨʘʪʴ ʧʨʦʩʪʦʡ ʨʘʩʯʸʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʙʦʪʳ ɹɻʋ;  

- ʩʨʘʚʥʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʟʦʬʠʣʴʥʦʛʦ ʠ ʪʝʨʤʦ-

ʬʠʣʴʥʦʛʦ ʨʝʞʠʤʦʚ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʦʪʭʦʜʦʚ; 

 - ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɹɻʋ ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʂʇɼ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʠ ʤʝʟʦʬʠʣʴʥʦʤ ʠ ʪʝʨʤʦʬʠʣʴ-

ʥʦʤ ʨʝʞʠʤʘʭ ʙʨʦʞʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ɹɻʋ ʩ ʤʝʟʦʬʠʣʴʥʳʤ (35-37ʦʉ) ʠ 

ʪʝʨʤʦʬʠʣʴʥʳʤ (54-55ʦʉ) ʨʝʞʠʤʘʤʠ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ ʧʨʠ ʩʣʝʜʫʶ-

ʱʠʭ ʫʩʣʦʚʠʷʭ: ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʧʝʨʝʤʝʰʠʚʘʥʠʝ 0,1 ʢɺʪĿʯ/ʤ3/ʩʫʪʢʠ, ʠʩ-

ʭʦʜʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʘʚʦʟʦʭʨʘʥʠʣʠʱʝ 6 ʠ 16ʦʉ ʠ ʂʇɼ ʪʝʧʣʦʦʙʤʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ 0,8 ʠ 0,6. ʇʨʠʤʝʤ, ʯʪʦ ʦʪʭʦʜʳ ʚ ʥʘʚʦʟʦʭʨʘʥʠʣʠʱʝ ʦʭʣʘʞʜʘʶʪʩʷ 

ʜʦ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛ. ʄʦʩʢʚʳ (6ʦʉ, 111 ʢʣʠʤʘ-

ʪʠʯʝʩʢʘʷ ʟʦʥʘ ʈʦʩʩʠʠ) ʠ 1V ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʠ (16ʦʉ) [1].  

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɹɻʋ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ c ʤʝʭʘʥʠʯʝ-

ʩʢʠʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʤʝʟʦʬʠʣʴʥʦʤ ʨʝʞʠʤʝ (35-37ʦʉ), 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1 [3]. 



34 

ʊʘʙʣʠʮʘ 1. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɹɻʋ ʟʘ ʩʫʪʢʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ 
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ʉʐɸ, 
çʂʦʣʦ-
ʨʘʜʦ ʙʠʦ-
ʛʘʟè 

ʚʝʨʪʠ-
ʢʘʣʴʥʳʡ 

110 82,5 7,5 0,09 0,10 11,0 2,5 0,55 

ʌʈɻ, 
çʃʠʧʧè 

ʛʦʨʠʟʦʥ-
ʪʘʣʴʥʳʡ 

72 46,8 3,0 0,064  0,14 15,6 1,5 0,40 

ʌʠʥʣʷʥʜʠʷ 
çʕʥʙʦʤè 

ʛʦʨʠʟʦʥ-
ʪʘʣʴʥʳʡ 

120 79 12 0,15 0,30 6,5 1,5 0,65 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣ. 1. ʚʠʜʥʦ, ʯʪʦ ʚʳʭʦʜ ʙʠʦʛʘʟʘ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ɹɻʋ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,5 ʜʦ 2,5 ʤ3/ʤ3 ʨʘʙʦʯʝʛʦ ʦʙʲʸʤʘ ʤʝʪʘʥʪʝʥʢʘ, ʂʇɼ ʥʘʛʨʝʚʘʪʝ-

ʣʝʡ ʩʦʩʪʘʚʣʷʶʪ 0,40-0,65. ɼʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʝʪʘʥʪʝʥʢʘ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ 

ʥʘ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 0,1 ʢɺʪĿʯ/ʤ3/ʩʫʪʢʠ.  

ʊʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ɹɻʋ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2 

(ʚʩʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʤʝʪʘʥʪʝʥʢʠ ʦʙʝʩʧʝʯʝʥʳ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦ-

ʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ ʧʦʜʦʛʨʝʚʘ ʩʙʨʘʞʠʚʘʝʤʦʡ ʙʠʦʩʫʩʧʝʥʟʠʠ).  

ʊʘʙʣʠʮʘ 2. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɹɻʋ ʈʦʩʩʠʠ ʠ ʇʨʠʙʘʣʪʠʡʩʢʠʭ ʩʪʨʘʥ 

ʆʙʦʟʥʘʯʝʥʠʝ ɹɻʋ, ʩʳ-
ʨʴʸ, ʠʩʪʦʯʥʠʢ 

ʆʙʲʸʤ/ 
ʨʘʙʦʯʠʡ 
ʦʙʲʸʤ, 

T ɺʨʝʤʷ 
ʅʘʛʨʫʟʢʘ 
ʧʦ ʩʳʨʴʶ 
ʟʘ ʩʫʪʢʠ 

ɺʳʭʦʜ ʙʠʦʛʘ-
ʟʘ ʟʘ ʩʫʪʢʠ 

- ʤ3 ʦʉ ʩʫʪʢʠ ʤ3 ʤ3/ʤ3 ʤ3 ʤ3/ʤ3 
ɹɻʋ-25, ʠ 100; ʩʚʠʥʦ-
ʬʝʨʤʘ [1] 

25/20 35 10 2 0,10 20 1,0 
2ʭ50/80 35 10 8 0,10 80 1,0 

ɹɻʋ -150, ʂʈʉ ʠʣʠ ʧʦ-
ʤʸʪ [4] 

2ʭ150 
/270 

35 11 25 0,09 300 1,11 

ʇʨʷʥʫʩʩʢʘʷ ʩʚʠʥʦʬʝʨ-
ʤʘ [5] 

2ʭ3260 
/5216 

38 15 400 0,05 6210 1,19 

ɹʋɻ- 1 ʠ 3; 50% ʦʪʭʦ-
ʜʦʚ ʥʘ 50% ʚʦʜʳ, [6] 

7/6,0 52 7-10 0,6 0,1 8,0 1,3 
15/12 52 7-10 2,4 0,2 25 2,1 

ʀɹɻʋ-1, ʂʈʉ ʠʣʠ ʧʦ-
ʤʸʪ, [7] 

2,5/2,0 55 10 0,2 0,10 10 5,0 

ɹʀʆʕʅ-1, ʂʈʉ ʠʣʠ 
ʧʦʤʸʪ, [7] 

2ʭ5/9 55 9 1 0,11 40 4,4 

ʉʦʚʭʦʟ ʆʛʨʝ, ʩʚʠʥʦ-
ʬʝʨʤʘ[7] 

2ʭ75/135 54 7 20 
0,15-
0,17 

350 2,5 
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ʇʦ ʜʘʥʥʳʤ ʪʘʙʣ. 2. ʚʠʜʥʦ, ʯʪʦ ɹɻʋ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʤʝʟʦʬʠʣʴʥʦʤ ʨʝ-

ʞʠʤʝ ʙʨʦʞʝʥʠʷ (35ʦʉ), ʠʤʝʶʪ ʚʳʭʦʜ ʙʠʦʛʘʟʘ ʚ ʩʫʪʢʠ 1,1-1,2 ʤ3/ʤ3 ʨʘʙʦʯʝʛʦ 

ʦʙʲʸʤʘ,ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ. ɹɻʋ (ʀɹɻʋ-1, 

ɹʀʆʕʅ-1), ʨʘʙʦʪʘʶʱʠʝ ʚ ʪʝʨʤʦʬʠʣʴʥʦʤ ʨʝʞʠʤʝ 54-55ʦʉ ʧʨʠ ʩʣʝʜʫʶʱʠʭ 

ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ: ʚʨʝʤʝʥʠ ʦʙʦʨʦʪʘ 9-10 ʩʫʪʦʢ, 

ʥʘʛʨʫʟʢʘʭ ʧʦ ʩʳʨʴʶ 0,1-0,11ʤ3/ʤ3/ʩʫʪ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ ʚʳ-

ʭʦʜ ʙʠʦʛʘʟʘ 4,4-5,0 ʤ3/ʤ3/ʩʫʪ, ʯʝʤ ɹɻʋ ʩ ʤʝʟʦʬʠʣʴʥʳʤ ʨʝʞʠʤʦʤ. 

ʈʘʩʯʸʪʥʳʝ ʜʘʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɹɻʋ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣ. 2, ʠ ʜʦʣʷ ʨʘʩʭʦʜʘ ʙʠʦʛʘʟʘ ʥʘ ʧʨʦʮʝʩʩ çʤʝʪʘʥʦʚʦʛʦè 

ʙʨʦʞʝʥʠʷ ʜʘʥʥʳʭ ɹɻʋ ʚʥʝʩʝʥʳ ʚ ʪʘʙʣ. 3.  

ʊʘʙʣʠʮʘ 3 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɹɻʋ ʈʦʩʩʠʠ ʠ ʇʨʠʙʘʣʪʠʡʩʢʠʭ ʩʪʘʥ 

ʆʙʦʟʥʘʯʝʥʠʝ 
ɹɻʋ, ʩʳʨʴʸ, 
ʠʩʪʦʯʥʠʢ 

0,10 ʢɺʪĿʯ/ʤ3, tʠʩʭ.=6ʦʉ 0,10 ʢɺʪĿʯ/ʤ3, tʠʩʭ.=16ʦʉ 
ɐ=0,8 ɐ=0,6 ɐ=0,8 ɐ=0,6 

ʂɻ .ʵ. 

ʈʘʩʭʦʜ 
ʙʠʦʛʘʟʘ 
ʥʘ ʧʨʦ-
ʮʝʩʩ 

ʂɻ .ʵ 

ʈʘʩʭʦʜ 
ʙʠʦʛʘʟʘ 
ʥʘ ʧʨʦ-
ʮʝʩʩ 

ʂɻ .ʵ 

ʈʘʩʭʦʜ 
ʙʠʦʛʘʟʘ 
ʥʘ ʧʨʦ-
ʮʝʩʩ 

ʂɻ .ʵ 

ʈʘʩʭʦʜ 
ʙʠʦʛʘʟʘ 
ʥʘ ʧʨʦ-
ʮʝʩʩ 

- - % - % - % - % 
ɹɻʋ-25, ʠ 
100; ʩʚʠʥʦ-
ʬʝʨʤʘ 

1,08 92 0,81 122 1,46 68 1,1 91 

1,08/3,9* 92/25* 0,81 122 1,46 68 1,1 91 

ɹɻʋ -150, 
ʂʈʉ ʠʣʠ ʧʦ-
ʤʸʪ  

1,27 78 0,95 104 1,70 58 1,3 78 

ʇʨʷʥʫʩʩʢʘʷ 
ʩʚʠʥʦʬʝʨʤʘ 

1,36 73 1,02 97 1,73 57 1,3 77 

ɹʋɻ- 1 ʠ 3; 
50% ʦʪʭʦʜʦʚ 
ʥʘ 50% ʚʦʜʳ 

1,0 99 0,75 132 1,22 81 0,9 108 

0,87 114 0,65 153 1,08 92 0,8 122 

ʀɹɻʋ-1, 
ʂʈʉ ʠʣʠ ʧʦ-
ʤʸʪ 

3,58/6,9* 28/14* 2,68 37 4,31 23 3,2 30,9 

ɹʀʆʕʅ-1, 
ʂʈʉ ʠʣʠ ʧʦ-
ʤʸʪ 

2,91 34 2,18 45 3,52 28 2,6 37 

ʉʦʚʭʦʟ ʆʛʨʝ, 
ʩʚʠʥʦʬʝʨʤʘ 

1,35 73 1,0 98 1,66 60 1,2 80 

 

ʇʨʠʤʝʯʘʥʠʝ: ʂʵ.ʵ.ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; tʠʩʭ. 

ï ʠʩʭʦʜʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʭʦʜʦʚ ʚ ʥʘʚʦʟʦʭʨʘʥʠʣʠʱʝ (ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʢʣʠ-

ʤʘʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ); *- ʜʘʥʥʳʝ ʧʨʠ ʩʘʤʦʨʘʟʦʛʨʝʚʝ 

ʦʪʭʦʜʦʚ ʚ ʭʨʘʥʠʣʠʱʝ. 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣ. 3 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʤʝʟʦʬʠʣʴʥʦʤ ʙʨʦʞʝʥʠʠ ʨʘʩʭʦʜ 

ʙʠʦʛʘʟʘ ʥʘ ʧʨʦʮʝʩʩ ʚ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: tʠʩʭ.=16ʦʉ, ʂʇɼ=0,8 ʩʦʩʪʘʚʣʷʝʪ 

57-68% ʠ ʧʨʠ tʠʩʭ.=6ʦʉ ʠ ʂʇɼ=0,8 ï73-92% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʙʠʦʛʘʟʘ. ʇʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʪʝʨʤʦʬʠʣʴʥʦʤ ʨʝʞʠʤʝ ʙʨʦʞʝʥʠʷ ʨʘʩʭʦʜ 

ʙʠʦʛʘʟʘ ʥʘ ʧʨʦʮʝʩʩ ʩʦʩʪʘʚʣʷʝʪ 23-28% (tʠʩʭ.=16ʦʉ, ʂʇɼ=0,8) ʠ 28-34% 
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(tʠʩʭ.=6ʦʉ ʠ ʂʇɼ=0,8) ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʫʯʝʥʥʦʛʦ ʙʠʦʛʘʟʘ. ʊ.ʝ. ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʦʪʭʦʜʦʚ 

(55ʦʉ), ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʤʦʬʠʣʴʥʦʛʦ ʨʝʞʠʤʘ ʙʨʦʞʝʥʠʷ 

ʚʳʰʝ, ʯʝʤ ʤʝʟʦʬʠʣʴʥʦʛʦ ʨʝʞʠʤʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʂʟ.ʵ.) ʧʨʦʮʝʩʩʘ ʤʦʞʥʦ 

ʚʳʨʘʟʠʪʴ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʵʥʝʨʛʠʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʛʘʟʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ 

(Qʙʛ) ʢ ʵʥʝʨʛʠʠ ʧʦʪʨʝʙʣʷʝʤʦʡ ʚ ʧʨʦʮʝʩʩʝ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ ʚ ʝʜʠʥʠ-

ʮʫ ʚʨʝʤʝʥʠ (Qʥʢ) [1,2]: ʂʟ.ʵ.= Qʙʛ / Qʥʢ, (1) 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦ-

ʮʝʩʩʘ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ ʚʳʙʨʘʥ ʧʨʦʩʪʦʡ ʤʝʪʦʜ ʨʘʩʯʸʪʘ [1,8].  

ʈʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʝʪʘʥʪʝʥʢʝ (Qʥʢ) ʩʦ-

ʩʪʦʠʪ ʠʟ ʩʫʤʤʳ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʥʘʚʦʟʘ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʙʨʦʞʝʥʠʷ (Qʥ) ʠ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʚʩʝʭ ʪʝʧ-

ʣʦï ʠ ʵʥʝʨʛʦʧʦʪʝʨʴ (Qʢ): Qʥʢ = Qʥ+Qʢ (ʂɼʞ). (2)  

ɿʘʪʨʘʪʳ ʪʝʧʣʘ ʥʘ ʥʘʛʨʝʚ ʦʪʭʦʜʦʚ ʥʘʭʦʜʷʪ ʧʦ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ 

[1,2,9]. ʕʥʝʨʛʠʶ ʨʘʩʭʦʜʫʶʪ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʪʝʧʣʦʧʦʪʝʨʴ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ 

ʩʙʨʘʞʠʚʘʝʤʦʡ ʙʠʦʤʘʩʩʳ ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʥʪʝʥʢʘ (Qʦʭʣ) ʠ ʧʨʠ ʧʝʨʝ-

ʤʝʰʠʚʘʥʠʠ ʩʙʨʘʞʠʚʘʝʤʦʡ ʙʠʦʤʘʩʩʳ (Qʧ): Qʢ = Qʦʭʣ+Qʧ, (3) 

ʇʨʦʩʪʦʪʘ ʨʘʩʯʸʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʨʘʩʯʸʪʘ ʨʘʩʭʦʜʘ ʪʝʧʣʦ-

ʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʪʝʧʣʦʧʦʪʝʨʴ ʚ ʤʝʪʘʥʪʝʥʢʝ ʧʨʠʥʠʤʘʝʤ, ʯʪʦ 

ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʩʝʛʦ ʦʙʲʸʤʘ ʟʘ ʩʫʪʢʠ ʠʜʸʪ ʥʘ 1ʦʂ [8], ʥʝ ʟʘʚʠʩʠʤʦ 

ʦʪ ʪʦʛʦ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʜʚʝ ʩʨʝʜʥʝ ʛʦʜʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʛ. ʄʦʩʢʚʳ ʠ 1V ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʠ. ɼʘʥʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦ-

ʵʥʝʨʛʠʠ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ:  

 Qʦʭʣ = ʩʩɟʩ(VʨʘʙïVʥ)Ā1
ʦʂ/ɐ (ʂɼʞ), (4)  

ʛʜʝ, ʩʩ ï ʪʝʧʣʦʸʤʢʦʩʪʴ ʩʙʨʘʞʠʚʘʝʤʦʡ ʙʠʦʤʘʩʩʳ, ʢɼʞ/(ʢʛĀʂ); ɟʥ ï ʧʣʦʪ-

ʥʦʩʪʴ ʩʙʨʘʞʠʚʘʝʤʦʡ ʙʠʦʤʘʩʩʳ, ʢʛ/ʤ3. ɐ ï ʂʇɼ ʪʝʧʣʦʦʙʤʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʜʣʷ ʥʘʛʨʝʚʘ ʩʙʨʘʞʠʚʘʝʤʦʡ ʙʠʦʩʫʩʧʝʥʟʠʠ ʚ ʤʝʪʘʥʪʝʥʢʝ. 

ɿʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʙʠʦʤʘʩʩʳ ʧʨʦʱʝ ʨʘʩʩʯʠʪʘʪʴ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ [10]: Qʧ =ʅĀVʨʘʙĀY/ɐ (ʂɼʞ), (5) 

ʛʜʝ ʅ ïʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʤʝʰʘʣʢʫ (ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʝʪʘʥʪʝʥʢʘ 

ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʚ ʩʫʪʢʠ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣ. 1. ʨʘʚʥʳ 0,1 ʢɺʪĿʯ/ʤ3 = 0,1Ā3,6Ā103 

ʂɼʞʯ/ʤ3 = 360 ʂɼʞʯ/ʤ3); Vʨʘʙ ï ʨʘʙʦʯʠʡ ʦʙʲʸʤ ʤʝʪʘʥʪʝʥʢʘ, ʤ
3; Y ï ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʤʝʰʘʣʢʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 1ʯ. 

ʌʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʸʪʘ ʦʙʱʝʛʦ ʧʦʪʨʝʙʥʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʵʥʝʨʛʠʠ 

ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Qʥʢ = ʩʥĀɟʥĀVʥĀ(ʊʤ-ʊʠʩʭ)/ɐ + ʩʩĀɟʩĀ(VʨʘʙïVʥ)Ā1
ʦʂ/ɐ + ʅĀVʨʘʙĀY/ɐ (ʂɼʞ).  (6) 

ʇʦʜʩʪʘʚʠʤ ʦʙʱʠʝ ʜʣʷ ʚʩʝʭ ɹɻʋ ʧʘʨʘʤʝʪʨʳ ʚ ʬʦʨʤʫʣʫ (6): 

Qʥʢ = (4,18Ā1000/ ɐ)Ā[VʥĀ(ʊʤ-ʊʠʩʭ)+(Vʨʘʙ ïVʥ) +360ĀVʨʘʙĀ1/4,18Ā1000] 

(ʂɼʞ). (7)  

ʇʨʝʦʙʨʘʟʫʝʤ ʬʦʨʤʫʣʫ (7) ʩ ɐ=0,8: 

 Qʥʢ = 5225,0Ā[VʥĀ(ʊʤ-ʊʠʩʭ-1) + 1,08Vʨʘʙ)] (ʂɼʞ).    (8) 

ɼʣʷ ɐ=0,6 ʬʦʨʤʫʣʘ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:  

 Qʥʢ = 6966,7Ā[VʥĀ(ʊʤ-ʊʠʩʭ-1) + 1,08Vʨʘʙ)] (ʂɼʞ). (9)  
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ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʧʦʣʫʯʘʝʤʦʝ ʧʨʠ ʩʞʠʛʘʥʠʠ ʙʠʦʛʘʟʘ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ [1,8,10]: Qʙʛ = VʙʛĀɚʙʛ , (ʂɼʞ), (10) 

ʛʜʝ Vʙʛ ï ʦʙʲʸʤ ʧʦʣʫʯʘʝʤʦʛʦ ʙʠʦʛʘʟʘ, ʤ
3; ɚʙʛ ï ʪʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʙʠʦʛʘʟʘ, ʂɼʞ/ʤ3.  

ɼʣʷ ʨʘʩʯʸʪʦʚ ʧʨʠʥʠʤʘʝʤ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʥʘ ʚ ʙʠʦʛʘʟʘ 60% ʠ ʪʝʧ-

ʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 22000 ʂɼʞ/ʤ3 ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ [10]. 

 
 

ɼʣʷ ʨʘʩʯʸʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥ-

ʥʳʝ ʜʘʥʥʳʝ ʧʦ ʬʦʨʤʫʣʘʤ (8,9) ʠ (10) ʧʦʜʩʪʘʚʣʷʝʤ ʚ ʬʦʨʤʫʣʫ (1).  

ɿʘʚʠʩʠʤʦʩʪʠ ʂʟ.ʵ ʦʪ ʫʜʝʣʴʥʦʛʦ ʚʳʭʦʜʘ ʙʠʦʛʘʟʘ ʧʨʠ t=35-55ʦʉ ʜʣʷ ʚʩʝʭ 

ʚʘʨʠʘʥʪʦʚ ʨʘʩʯʸʪʘ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣ. 2 ʠ 3. ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ. 

ʇʨʦʮʝʩʩ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʡ, ʢʦʛʜʘ 

ʂʟ.ʵ.>1, ʪ.ʝ. ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʙʠʦʛʘʟʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʪʝʧʣʦ- ʠ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʩʘʤ ʧʨʦʮʝʩʩ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ. ʏʝʤ ʚʳʰʝ 

ʂʟ.ʵ., ʪʝʤ ʚʳʰʝ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ [1,2]. 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣ.3 ʠ ʨʠʩ. ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʤʝʟʦʬʠʣʴʥʦʤ ʨʝʞʠʤʝ ʙʨʦʞʝ-

ʥʠʷ ʩ tʠʩʭ.= 6ʦʉ ʠ ʂʇɼ 0,8 ɹɻʋ ʠʤʝʶʪ ʂʵ.ʵ = 1,08-1,36; ʩ tʠʩʭ.= 16ʦʉ ʠ ʂʇɼ 

0,8  ╖ ʂɻ .ʵ = 1,46-1,73. ʂʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ɹɻʋ ʩ ʤʝʟʦʬʠʣʴʥʳʤ ʨʝʞʠʤʦʤ ʙʨʦʞʝʥʠʷ ʚʳʰʝ ʩ tʠʩʭ.= 16ʦʉ ʥʘ 

27- 35% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ tʠʩʭ.= 6ʦʉ. ʇʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʪʝʨʤʦʬʠʣʴʥʦʤ ʨʝʞʠ-

ʤʝ ʙʨʦʞʝʥʠʷ ʩ tʠʩʭ.=6ʦʉ ʠ ʂʇɼ 0,8  ╖ ʂɻ .ʵ = 2,9-3,6; ʩ tʠʩʭ.=16ʦʉ ʠ ʂʇɼ 0,8  ╖ 

ʂɻ .ʵ = 3,5-4,3. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʀɹɻʋ-1 ʠ ɹʀʆʕʅ-1 ʩ tʠʩʭ.=16ʦʉ ʚʳʰʝ ʥʘ 20% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ tʠʩʭ.=6ʦʉ. 

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʤʝʟʦʬʠʣʴʥʳʤ ʨʝʞʠʤʦʤ ʧʨʠ ʪʝʨʤʦʬʠʣʴʥʦʤ ʨʝʞʠʤʝ ʙʨʦʞʝ-

ʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʨʘʩʭʦʜ ʙʠʦʛʘʟʘ ʥʘ ʧʦʜʦʛʨʝʚ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɹɻʋ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ 

ʢʘʢ ʚ 1V ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ʈʦʩʩʠʠ, ʪʘʢ ʚ ʨʘʡʦʥʝ ʛ. ʄʦʩʢʚʳ. ʕʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʚʳʩʦʢʠʤ ʫʜʝʣʴʥʳʤ ʚʳʭʦʜʦʤ ʙʠʦʛʘʟʘ. 

ʇʨʠ ʩʥʠʞʝʥʠʠ ʂʇɼ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ 0,8 ʜʦ 0,6 ʧʨʠ ʦʙʦʠʭ 

ʨʝʞʠʤʘʭ ʙʨʦʞʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʥʘ 23-25% ʠ ʧʦʚʳʰʘʝʪʩʷ ʨʘʩʭʦʜ ʙʠʦʛʘʟʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʚ ʤʝʪʘʥʪʝʥʢʝ ʥʘ 32-35% ʦʪ ʨʘʩʭʦʜʘ ʙʠʦʛʘʟʘ ʥʘ ʧʨʦʮʝʩʩ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦ-

ʞʝʥʠʷ ʧʨʠ ʂʇɼ 0,8.  

ʕʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʟʦʬʠʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ çʤʝʪʘʥʦʚʦʛʦè 

ʙʨʦʞʝʥʠʷ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʘʤʦ 

ʨʘʟʦʛʨʝʚ ʦʪʭʦʜʦʚ ʚ ʭʨʘʥʠʣʠʱʝ ʜʦ t=35-40ʦʉ. ʈʘʩʭʦʜ ʙʠʦʛʘʟʘ ʥʘ ʧʨʦʮʝʩʩ 

ʩʥʠʟʠʪʩʷ ʜʦ 25-26%, ʧʦʚʳʩʠʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ [2]. ʄʝʟʦʬʠʣʴʥʳʡ ʨʝʞʠʤ ɹɻʋ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʶʞʥʳʭ ʩʪʨʘʥʘʭ, ʢʦ-

ʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʨʘʚʥʘ ʪʝʤʧʝʨʘʪʫʨʝ ʤʝʟʦʬʠʣʴʥʦʛʦ 

ʙʨʦʞʝʥʠʷ ʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʦʜʦʛʨʝʚ, ʧʦ ʧʨʦʩʪʦʪʝ ʠʩʧʦʣʥʝʥʠʷ ʠʤʝʝʪ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʨʤʦʬʠʣʴʥʳʤ ʨʝʞʠʤʦʤ. ʅʦ ʧʨʠ ʵʪʦʤ ʫʜʝʣʴ-

ʥʳʡ ʚʳʭʦʜ ʙʠʦʛʘʟʘ ʦʩʪʘʸʪʩʷ ʥʠʟʢʠʤ. 

ʂʦʤʧʘʥʠʷ çʌʘʢʪʦʨ ʃʊɼè ʩʦ ʩʚʦʠʤʠ ʧʘʨʪʥʸʨʘʤʠ ʨʘʟʨʘʙʦʪʘʣʠ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ (ɹʕʋ) ʩ ʧʦʣʫʯʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʦʛʦ ʙʠʦʫʜʦʙʨʝʥʠʷ, ʙʠʦʛʘʟʘ ʠ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ [11,12]. ʀʤʠ ʚʳʙʨʘʥ 

ʪʝʨʤʦʬʠʣʴʥʳʡ ʨʝʞʠʤ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ. ɹʕʋ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʘʥʝʝ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ɹɻʋ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʜʝʣʴʥʳʤ ʚʳʭʦʜʦʤ ʙʠʦʛʘʟʘ ï 8,9 

ʤ3/ʤ3/ʩʫʪʢʠ ʧʨʠ ʥʘʛʨʫʟʢʝ 0,22 ʪ/ʤ3/ʩʫʪʢʠ ʠ ʤʝʥʴʰʠʤ ʚʨʝʤʝʥʝʤ ʙʨʦʞʝʥʠʷ 

4,5ʯ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ ʚʳʭʦʜ ʙʠʦʛʘʟʘ, ʜʣʷ ʦʯʠʩʪʢʠ ʦʪʭʦ-

ʜʦʚ ʦʪ ʣʝʛʢʦʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʘʚʪʦʨʘʤʠ ʚʚʝʜʝʥʘ ʪʝʧʣʦ- ʠ ʵʥʝʨʛʦʟʘʪʨʘʪʥʘʷ 

ʩʪʘʜʠʷ ʚʘʢʫʫʤ-ʫʧʘʨʠʚʘʥʠʷ ʠʭ. ɺ ɹʕʋ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʤʝʪʘʥʪʝʥʢʘʭ ʦʩʫʱʝʩʪʚʣʷʶʪ ʟʘ ʩʯʸʪ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʠʢ-

ʚʠʜʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʝʨʝʤʝʰʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʥʦ ʵʪʦ ʥʝ 

ʢʦʤʧʝʥʩʠʨʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʚʘʢʫʫʤ-ʫʧʘʨʠʚʘʥʠʝ. 

ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤ ʪʦʚʘʨʥʳʤ ʧʨʦʜʫʢʪʦʤ ʫ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʝʪʩʷ 

ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʦ ʯʸʤ ʧʠʰʫʪ ʘʚʪʦʨʳ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʘʙʦʪʳ ɹʕʋ ï ʵʪʦ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʠ ʚ 2 ʨʘʟʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨʚʳʤ ʧʦʢʦʣʝʥʠʝʤ ɹɻʋ. ʅʦ ʦʩʥʦʚʦʡ ʥʝʜʦ-

ʩʪʘʪʦʢ ʜʘʥʥʳʭ ɹʕʋ ï ʵʪʦ ʚʳʙʦʨ ʪʝʧʣʦ- ʠ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʜʛʦ-

ʪʦʚʢʠ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝʚʦʜʩʪʚʘ.  

ʆʩʥʦʚʥʘʷ ʩʣʦʞʥʦʩʪʴ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʘʢʫʫʤ-ʚʳʧʘʨʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ 

ʜʨʫʛʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦ-

ʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʨʦʤʝ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʦʥʠ 

ʩʦʜʝʨʞʘʪ ʥʘʢʠʧʝʦʙʨʘʟʫʶʱʠʝ ʚʝʱʝʩʪʚʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʪʨʝʙʫʝʪʩʷ ʠʭ ʯʘʩʪʘʷ ʯʠʩʪʢʘ ʠ ʤʦʡʢʘ ʭʠʤʠʯʝ-

ʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʘʟʙʘʚʣʝʥʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʢʠʩʣʦʪ [13], ʯʪʦ 

ʥʝ ʜʦʧʫʩʪʠʤʦ ʜʣʷ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ.  

 ɺʩʝ ɹɻʋ ɸʟʠʘʪʩʢʠʭ ʩʪʨʘʥ, ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ɸʤʝʨʠʢʠ ʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ɹɻʋ ʚ ʈʦʩʩʠʠ ʨʘʙʦʪʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʟʦʬʠʣʴʥʦʛʦ ʨʝʞʠʤʘ çʤʝʪʘʥʦ-

ʚʦʛʦè ʙʨʦʞʝʥʠʷ. ɺʝʨʦʷʪʥʦ, ʠʤʝʥʥʦ ʵʪʘ ʧʨʠʯʠʥʘ  ╖╖ ʪʨʫʜʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʪʝʧʣʦʦʙʤʝʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʥʘʛʨʝʚʝ 

ʦʪʭʦʜʦʚ, ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʪʝʨʤʦʬʠʣʴʥʦʛʦ ʨʝʞʠʤʘ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʤʦʬʠʣʴʥʦʛʦ ʨʝʞʠʤʘ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʩʧʦʩʦʙʳ ʥʘʛʨʝʚʘ ʠ ʦʯʠʩʪʢʠ ʦʪ ʣʝʪʫ-
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ʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʪʦʢʩʠʯʥʳ ʜʣʷ ʤʝʪʘʥʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ, ʵʪʦ ʧʨʦʜʫʚʢʘ ʦʩʪʨʳʤ ʧʘʨʦʤ ʠʣʠ ʜʳʤʦʚʳʤʠ ʛʘʟʘʤʠ ʦʪ ʩʞʠʛʘʥʠʷ 

ʙʠʦʛʘʟʘ. 

ɺr ʚʦʜʳ  

1. ʀʩʧʦʣʴʟʦʚʘʥ ʧʨʦʩʪʦʡ ʤʝʪʦʜ ʨʘʩʯʸʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʳʭ ɹɻʋ. 

2. ʇʦʢʘʟʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʪʝʨʤʦʬʠʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦʮʝʩʩʘ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ ʟʘ ʩʯʸʪ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʫʜʝʣʴʥʦʛʦ ʚʳʭʦʜʘ ʙʠʦʛʘʟʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 4,4 ʨʘʟʘ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʙʦʣʝʝ ʧʨʦʩʪʳʤ ʚ ʠʩʧʦʣʥʝʥʠʠ ʤʝʟʦʬʠʣʴʥʳʤ ʨʝʞʠʤʦʤ: - ʚʳʰʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ 2,4-2,7 ʨʘʟʘ ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦ-

ʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʦʪʭʦʜʦʚ; - ʥʠʞʝ ʜʦʣʷ ʨʘʩʭʦʜʘ 

ʙʠʦʛʘʟʘ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʝʪʘʥʪʝʥʢʝ ʚ % ʦʪ ʚʳʨʘʙʦʪʢʠ ʙʠʦ-

ʛʘʟʘ ʧʨʠ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʫʩʣʦʚʠʷʭ; - ʜʦʣʷ ʧʦʚʳʰʝʥʠʷ ʨʘʩʭʦʜʘ ʙʠʦʛʘʟʘ 

ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʝʪʘʥʪʝʥʢʝ ʧʨʠ ʩʥʠʞʝʥʠʠ ʠʩʭʦʜʥʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʩ 16 ʜʦ 6ʦʉ ʥʠʞʝ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20% (ʧʨʠ ʤʝʟʦʬʠʣʴʥʦʤ ʨʝʞʠ-

ʤʝ ʦʢʦʣʦ 27-35%) ʦʪ ʚʳʨʘʙʦʪʢʠ ʙʠʦʛʘʟʘ. 

3.  ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʦʙʦʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ çʤʝʪʘʥʦʚʦʛʦè 
ʙʨʦʞʝʥʠʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʂʇɼ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ 0,8 ʜʦ 0,6 ʩʥʠ-

ʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 23-

25% ʠ ʜʦʣʷ ʧʦʚʳʰʝʥʠʷ ʨʘʩʭʦʜʘ ʙʠʦʛʘʟʘ ʦʢʦʣʦ 32-35% ʦʪ ʚʳʨʘʙʦʪʢʠ ʙʠʦʛʘ-

ʟʘ. 

4. ɼʣʷ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʤʝʪʦʜʦʤ ʪʝʨʤʦʬʠʣʴʥʦʛʦ çʤʝʪʘʥʦʚʦʛʦè 
ʙʨʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʩʪʳʭ ʩʧʦʩʦʙʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʦʜʦʛʨʝʚʘ ʦʪʭʦʜʦʚ ʠ ʦʯʠʩʪʢʠ ʠʭ ʦʪ ʣʝʛʢʦʣʝʪʫʯʠʭ ʚʝ-

ʱʝʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʜʥʷʪʴ ʫʜʝʣʴʥʳʡ ʚʳʭʦʜ ʙʠʦʛʘʟʘ ʠ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɹɻʋ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʐʝʚʝʣʫʭʘ ɺ.ʉ., ʂʘʣʘʰʥʠʢʦʚʘ ɽ.ɸ., ɺʦʨʦʥʠʥ ɽ.ʉ. ʠ ʜʨ. ʉʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʘʷ ʙʠʦʪʝʭʥʦʣʦʛʠʷ. ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 2003. ╖ 470ʩ. 

2. ʉʫʰʢʦʚʘ ɺ.ʀ., ɺʦʨʦʙʴʸʚʘ ɻ.ʀ. ʆʮʝʥʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ  

 ʧʨʦʮʝʩʩʘ çʤʝʪʘʥʦʚʦʛʦè ʙʨʦʞʝʥʠʷ. ʆʙʱʝʩʪʚʦ, ʥʘʫʢʘ, ʠʥʥʦʚʘʮʠʠ 

(ʅʊʂ-2017) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʩʙ. ʩʪʘʪʝʡ:.ɺʩʝʨʦʩ.ʝʞʝ-ʛʦʜ. ʥʘʫʯ.-ʧʨʘʢʪ. 

ʢʦʥʬ.1-29ʘʧʨ.2017.- ʂʠʨʦʚ: [ʅʘʫʯ. ʠʟʜ-ʚʦ ɺʷʪɻʋ], 2017. - ʵʣʝʢ-

ʪʨʦʥ.ʦʧʪ.ʜʠʩʢ (CD-ROM). (ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ. ʉʝʢʮʠʷ çɹʠʦʪʝʭʥʦ-

ʣʦʛʠʷè, ʩ.205-219). 

3. ʊʠʭʦʥʨʘʚʦʚ ɺ. ʉ. ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ: ʥʘʫʯ. ʘʥʘʣʠʪ. ʦʙʟʦʨ. 

ʄ., ʌɻɹʅʋ çʈʦʩʠʥʬʦʨʤʘʛʨʦʪʝʭè, 2011. ╖ 52 ʩ. 

4. ʍʘʨʠʪʦʥʦʚʘ ɼ. ɸʣʴʪʝʨʥʘʪʠʚʘ ʩ ʜʫʰʢʦʤ 

http://www.agroprofi.ru/2012/10/30/ʘʣʴʪʝʨʥʘʪʠʚʘ-ʩ-ʜʫʰʢʦʤ/ (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ 22.02.17). 

http://agro-profi.ru/2012/10/30/%d0%b0%d0%bb%d1%8c%d1%82%d0%b5%d1%80%d0%bd%d0%b0%d1%82%d0%b8%d0%b2%d0%b0-%d1%81-%d0%b4%d1%83%d1%88%d0%ba%d0%be%d0%bc/
http://www.agroprofi.ru/2012/10/30/альтернатива-с-душком/


40 

5. ɺʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ɹʝʣʛʦʨʦʜʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʣʴ-
ʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. http://www.altenergo-nii.ru/renewable/biomass (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 25.02.17).  

6. ɹʠʦʨʝʘʢʪʦʨʳ ʠ ʛʘʟʛʦʣʴʜʝʨʳ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, 

ʧʦʣʫʯʝʥʠʝ ʙʠʦʛʘʟʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ɸʩʩʦʮʠʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ɹʄʇ, ʛ. ɺʦʣʦʛʜʘ http://bio.bmpa.biz/contact.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.02.17). 

7.  ɸʛʨʦʭʦʣʜʠʥʛ ʉʆʖɿ. ɹʠʦʛʘʟ, ʧʦʣʫʯʝʥʠʝ ʙʠʦʛʘʟʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʙʠʦʛʘʟʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʛʘʟʘ, ʪʝʭʥʦʣʦʛʠʷ ʙʠʦʛʘʟʘ. 

http://agrogold.ru/biogaz,_poluchenie_biogaza,_proizvo (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

25.02.17) 

8. ɸʣʝʢʩʝʝʚ ɺ.ʀ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʦʜʦʦʪʚʦʜʷ-
ʱʠʭ ʩʠʩʪʝʤ. ʆʙʨʘʙʦʪʢʘ ʦʩʘʜʢʘ ʩʪʦʯʥʳʭ ʚʦʜ: ʄʝʪʦʜ. ʫʢʘʟ. ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ /ɻʦʨʴʢ. ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪ. ʠʥ-ʪ., ɻʦʨʴ-

ʢʠʡ, 1986. ╖ 65ʩ.  

9. ʇʘʚʣʦʚ ʂ.ʌ., ʈʦʤʘʥʢʦʚ ʇ.ɻ., ʅʦʩʢʦʚ ɸ.ɸ. ʇʨʠʤʝʨʳ ʠ ʟʘʜʘʯʠ ʧʦ 

ʢʫʨʩʫ ʧʨʦʮʝʩʩʦʚ ʠ ʘʧʧʘʨʘʪʦʚ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʃ-ʜ.: ʍʠʤʠʷ, 1987. ╖ 

575 ʩ. 

10. ɸʛʨʦʙʠʦʛʘʟ. ʇʨʦʝʢʪ ʙʠʦʛʘʟʦʚʦʡ ʫʩʪʘʥʦʚʢʠ. URL: http://biogaz-

russia.ru/proekt-biogazovojj-ustanovki/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.02.17). 

11. ʇʨʦʝʢʪ ɹʀʆɻɸɿʆ ï ɻʝʥʝʨʘʪʦʨʘ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

http://krolikmilk.ru/index.php/material-proverki/o-nas/61-proekt-biogazo-

generatora1.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.02.17). 

12.  ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ. 

http://www.saveplanet.su/tehno_284.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.02.17). 

13. ʉʫʰʢʦʚʘ ɺ.ʀ. ʆʙʨʘʟʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʚ ʛʠʜʨʦʣʠʟʥʦ-ʜʨʦʞʞʝʚʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩ ʟʘʤʢʥʫʪʳʤ ʮʠʢʣʦʤ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʧʦʩʦʙʳ ʠʭ ʫʪʠʣʠ-

ʟʘʮʠʠ. ɸʚʪʦʨʝʬ. ʜʠʩ. é ʢ-ʪʘ ʪʝʭʥ. ʥʘʫʢ. ï ʃʝʥʠʥʛʨʘʜ. ï 1984ʛ. ï 21ʩ. 

 

Bibliography 

1. Shevelukha V.S., Kalashnikova E.A., Voronin E.S. and etc. Agricultural 

Biotechnology Moscow: Higher School, 2003. 470 p. (In Russian). 

2. Sushkova VI, Vorobyova G.I. Assessment of energy efficiency Process 

of "methane" fermentation. Society, science, innovations (NTK-2017) [Electron-

ic resource]: collection of articles. Articles:. ɺʩʝʨʦʩ.ʝʞʝ-ʛʦʜ. Scientific-

practical. Conf. 1-29ap.2017 .- Kirov: [Scientific. Publishing House of Vyatka 

State University], 2017. - electronic CD-ROM (CD-ROM). (Biological faculty, 

Section "Biotechnology", p.205-219) (In Rassian). 

3. Tikhonravov VS Resource-saving biotechnologies for the production of 

alternative fuels in livestock: scientific. Analyte. overview. M., FGBIC "Rosin-

formagrotech", 2011. 52 p. (In Russian). 

4. Kharitonova D. Alternative with a soul 

http://www.agroprofi.ru/2012/10/30/ alternative - with a / (date of circulation 

22.02.17) (In Russian). 

http://www.altenergo-nii.ru/renewable/biomass
http://bio.bmpa.biz/contact.html
http://agrogold.ru/biogaz,_poluchenie_biogaza,_proizvo
http://biogaz-russia.ru/proekt-biogazovojj-ustanovki/
http://biogaz-russia.ru/proekt-biogazovojj-ustanovki/
http://krolikmilk.ru/index.php/material-proverki/o-nas/61-proekt-biogazo-generatora1.html
http://krolikmilk.ru/index.php/material-proverki/o-nas/61-proekt-biogazo-generatora1.html
http://www.saveplanet.su/tehno_284.html


41 

5. Renewable energy sources. Belgorod Institute of Alternative Energy. 

Http://www.altenergo-nii.ru/renewable/biomass (circulation date 25.02.17) (In 

Russian). 

6. Bioreactors and gas holders for utilization of biological waste, produc-

tion of biogas and organic fertilizers. Association of BMP Enterprises, Vologda 

http://bio.bmpa.biz/contact.html (circulation date 25.02.17) (In Russian). 

7. Agroholding UNION. Biogas, biogas production, biogas production, bi-

ogas utilization, biogas technology. 

Http://agrogold.ru/biogaz,_poluchenie_biogaza, _proizvo (reference date 

25.02.17) (In Russian). 

8. Alekseev V.I. Designing of sewage treatment plants for drainage sys-

tems. Treatment of sewage sludge: Method. decree. To the execution of course 

and diploma projects // Gork. Engineering-builds. In-t ., Gorky, 1986. 65p. (In 

Russian). 

9. Pavlov KF, Romankov PG, Noskov AA Examples and tasks on the 

course of processes and devices of chemical technology. Ld .: Chemistry, 1987. 

575 p. (In Russian). 

10. Agrobiogas. Project of biogas plant. URL: http://biogaz-

russia.ru/proekt-biogazovojj-ustanovki/ (reference date 10.02.17) (In Russian).  

11. Project of BIOGAS - Generator for Agriculture 

Http://krolikmilk.ru/index.php/material-proverki/o-nas/61-proekt-biogazo-

generatora1.html (circulation date 25.02.17) (In Russian). 

12. Bioenergy installation. Http://www.saveplanet.su/tehno_284.html (cir-

culation date 25.02.17) (In Russian). 

13.  Sushkova V.I. Formation of precipitation in hydrolysis-yeast produc-

tion with a closed cycle of water use and methods of their utilization. Author's 

abstract. Dis. ... to-that techn. sciences. Leningrad, 1984. 21p. (In Russian). 

http://agrogold.ru/biogaz,_poluchenie_biogaza


42 

ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɺʈɽɼʆʅʆʉʅʓɽ ʇʈʆɻʈɸʄʄʓ: ʂɸʂ ʈɸʉʇʆɿʅɸɺɸʊʔ, ʋɼɸʃʗʊʔ 

ʀ ʇʈɽɼʆʊɺʈɸʑɸʊʔ ɺʈɽɼʆʅʆʉʅʆɽ ʇʆ 

 

ɼʞʦʥ ɸʟʘʨ 

ɸʩʧʠʨʘʥʪ 2 ʛʦʜʘ ʦʙʫʯʝʥʠʷ, ʅʅɻʋ ʠʤ. ʃʦʙʘʯʝʚʩʢʦʛʦ,  

ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 

ʗʩʠʥ ʄʘʭʤʫʜʝ 

ɸʩʧʠʨʘʥʪ 2 ʛʦʜʘ ʦʙʫʯʝʥʠʷ, ʅʅɻʋ ʠʤ. ʃʦʙʘʯʝʚʩʢʦʛʦ,  

ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 

 

ɺʨʝʜʦʥʦʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʙʳʚʘʶʪ ʨʘʟʥʳʭ ʬʦʨʤ: ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʨʦ-

ʛʨʘʤʤʳ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʢʘʢ ʧʘʪʦʛʝʥʳ, ʰʧʠʦʥʳ ʠʣʠ ʫʜʘʣʝʥʥʳʝ ʢʦʤʧʴʶ-

ʪʝʨʳ. ɹʫʜʴ ʪʦ ʚʠʨʫʩ, ʰʧʠʦʥʩʢʦʝ ʇʆ ʠʣʠ ʪʨʦʷʥʩʢʠʡ ʢʦʥʴ, ʵʪʦ ʚʨʝʜʦʥʦʩʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʚʜʘʣʠ ʦʪ ʢʦʤʧʴʶʪʝʨʘ. ʂʘʢʦʚʳ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ? ʄʳ ʧʦʢʘʞʝʤ ʚʘʤ, ʢʘʢ ʟʘʱʠʪʠʪʴ ʩʝʙʷ ʦʪ 

ʥʠʭ ʠ ʢʘʢʠʝ ʰʘʛʠ ʧʨʝʜʧʨʠʥʷʪʴ, ʝʩʣʠ ʚʘʰ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʚʝʙ-ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʟʘʪʨʦʥʫʪʳ. 

1. ʏʪʦ ʪʘʢʦʝ ʚʨʝʜʦʥʦʩʥʦʝ ʇʆ ʠ ʢʘʢʦʚʳ ʝʛʦ ʪʠʧʳ? 

ʇʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʥʘʤʝʨʝʚʘʶʪʩʷ ʧʨʠʯʠʥʠʪʴ ʫʱʝʨʙ, ʠʟʚʝʩʪʥʳ ʢʘʢ 

çʚʨʝʜʦʥʦʩʥʦʝ ʇʆè. ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʩʳʣʘʶʪʩʷ ʥʘ ʵʪʠ ʧʨʦ-

ʛʨʘʤʤʳ ʢʘʢ ʥʘ ʚʠʨʫʩʳ, ʥʦ ʵʪʦ ʥʝ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʥʫʶ ʩʪʝʧʝʥʴ ʵʪʠʭ ʚʨʝʜʦ-

ʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ: ʢʦʤʧʴʶʪʝʨʥʳʡ ʚʠʨʫʩ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦ-

ʩʪʴʶ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ ʠ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʪʠʧʦʚ. 

1.1. ʂʦʤʧʴʶʪʝʨʥʳʝ ʚʠʨʫʩʳ 

ɺʠʨʫʩʳ - ʵʪʦ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʪʴʩʷ, ʢʦʧʠʨʫʷ ʩʝʙʷ ʠ ʧʨʦʥʠʢʘʷ ʚ ʜʨʫʛʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʕʪʦ 

ʩʘʤʳʡ ʩʪʘʨʳʡ ʠ ʩʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʪʠʧ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ. ʂʦʛʜʘ ʚʠʨʫʩʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʟʘʧʫʩʢʘʝʪʩʷ, ʦʥʘ ʨʘʟʤʥʦʞʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʤʦʞʝʪ ʚʤʝʰʠʚʘʪʴʩʷ ʚ 

ʬʫʥʢʮʠʠ ʢʦʤʧʴʶʪʝʨʘ, ʫʥʠʯʪʦʞʘʪʴ ʜʘʥʥʳʝ, ʰʧʠʦʥʠʪʴ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʣʠ 

ʜʘʞʝ ʥʘʥʝʩʪʠ ʫʱʝʨʙ ʦʙʦʨʫʜʦʚʘʥʠʶ. 

1.2. ʂʦʤʧʴʶʪʝʨʥʳʡ ʯʝʨʚʴ 

ʏʝʨʚʠ ʪʘʢʞʝ ʚʦʩʧʨʦʠʟʚʦʜʷʪ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʦ, ʯʝʤ ʚʠ-

ʨʫʩʳ, ʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʜʨʫʛʠʭ ʬʘʡʣʦʚ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʯʝʨʚʠ ʠʩʧʦʣʴʟʫʶʪ ʩʝ-

ʪʠ ʠʣʠ ʩʲʝʤʥʳʝ ʥʦʩʠʪʝʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʜʨʫʛʠʤ ʩʠʩʪʝʤʘʤ ʠ 

ʦʙʳʯʥʦ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʠʤ ʚ ʵʪʦʡ ʟʘʜʘʯʝ. ʏʝʨʚʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʛʨʘʤʤʫ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʧʦʯʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦʙʳ ʦʪʧʨʘʚʣʷʪʴ ʩʝʙʷ ʚʩʝʤ ʢʦʥʪʘʢʪʘʤ ʚ ʘʜ-

ʨʝʩʥʦʡ ʢʥʠʛʝ. ʏʝʨʚʠ, ʢʘʢ ʠ ʚʠʨʫʩʳ, ʤʦʛʫʪ ʧʦʚʨʝʜʠʪʴ ʩʠʩʪʝʤʫ ʠ ʯʘʩʪʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʝʢʨʝʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʢʦʤʧʴʶʪʝʨʦʤ. ʆʥʠ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʪʠʧʘʤʠ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-

ʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
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1.3. ʪʨʦʷʥʩʢʠʡ ʢʦʥʴ 

ʊʨʦʷʥʩʢʠʡ ʢʦʥʴ, ʠʣʠ ʧʨʦʩʪʦ çʪʨʦʷʥè, ʧʨʠʪʚʦʨʷʝʪʩʷ ʩʥʘʯʘʣʘ ʧʦʣʝʟʥʳʤ 

ʠ ʙʝʟʦʧʘʩʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʯʪʦʙʳ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ ʢʦʤʧʴʶʪʝʨʘ 

(ʢʘʢ ʚ ʜʨʝʚʥʝʡ ʤʠʬʦʣʦʛʠʠ, ʢʦʛʜʘ ʛʨʝʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʝʨʝʚʷʥʥʫʶ ʣʦʰʘʜʴ 

ʜʣʷ ʚʭʦʜʘ ʚ ʛʦʨʦʜ ʊʨʦʡ). ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ 

ʩʢʨʳʪʳ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʨʦʷʥʩʢʠʝ ʢʦʥʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʤʥʦʞʝʩʪʚʦ 

ʦʧʘʩʥʳʭ ʜʝʡʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʤʦʥʠʪʦʨʠʥʛ ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʘ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʢʦʧʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʠʣʠ ʬʘʡʣʳ ʠ ʦʪʧʨʘʚʣʷʶʪ ʠʭ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʚʳʧʦʣʥʷʶʪ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠ ʤʝ-

ʥʷʶʪ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʚ ʦʩʥʦʚʥʦʤ 

ʜʨʫʛʦʝ ʚʨʝʜʦʥʦʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʪʘʢʦʝ ʢʘʢ ʰʧʠʦʥʩʢʦʝ ʠʣʠ 

ʨʝʢʣʘʤʥʦʝ ʇʆ). ʊʨʦʷʥʩʢʠʝ ʢʦʥʠ ʤʦʛʫʪ ʜʘʞʝ ʫʧʨʘʚʣʷʪʴʩʷ ʫʜʘʣʝʥʥʦ (ʩ ʧʦ-

ʤʦʱʴʶ ʙʵʢʜʦʨ-ʬʫʥʢʮʠʠ), ʯʪʦ ʜʘʝʪ ʜʨʫʛʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘ-

ʭʚʘʪʠʪʴ ʢʦʤʧʴʶʪʝʨ ʜʣʷ ʮʝʣʝʡ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ. 

1.4. Adware 
ʉʣʦʚʦ adware ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʢʨʘʱʝʥʠʝ çʨʝʢʣʘʤʳè ʠ çʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷè, ʠ ʦʥʦ ʨʘʙʦʪʘʝʪ, ʚʩʪʘʚʣʷʷ ʨʝʢʣʘʤʫ ʚ ʧʨʦʛʨʘʤʤʳ. 

ʆʥ ʯʘʩʪʦ ʚʢʣʶʯʘʝʪʩʷ ʚ ʙʝʩʧʣʘʪʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʚ ʦʩʥʦʚʥʦʤ 

ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʥʳʤ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʘʩʥʳʤ, ʝʩʣʠ ʦʥ ʚʥʦʩʠʪ ʢʘʢʠʝ-ʣʠʙʦ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʠʣʠ ʚ ʥʘʩʪʨʦʡʢʠ ʙʨʘʫʟʝʨʘ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ, ʠʣʠ ʧʦʢʘ-

ʟʳʚʘʝʪ ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ ʠʣʠ ʧʦʜʜʝʣʴʥʳʝ ʚʝʙ-ʩʘʡʪʳ. 

1.5. Spyware (ʰʧʠʦʥʩʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʦʛʨʘʤʤʘ-

ʰʧʠʦʥ) 

ʕʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʠ ʦʪʧʨʘʚʢʠ ʠʭ ʩʦʟʜʘʪʝʣʶ ʠʣʠ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʝ, ʢʦʛʜʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʥʦʩʪʴʶ ʥʝ ʦʩʦʟʥʘʝʪ, ʯʪʦ ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ. ʀʥ-

ʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʰʧʠʦʥʩʢʠʤ ʇʆ, ʯʘʩʪʦ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʮʝʣʷʭ, ʪʘʢ ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʦʪʦʙʨʘʞʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʙʲʷʚ-

ʣʝʥʠʷ. 

ʇʦʩʢʦʣʴʢʫ ʰʧʠʦʥʩʢʦʝ ʠ ʨʝʢʣʘʤʥʦʝ ʇʆ ʥʝ ʥʘʥʦʩʠʪ ʧʨʷʤʦʛʦ ʫʱʝʨʙʘ, 

ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʧʘʜʘʶʪ ʚ ʢʘʪʝʛʦʨʠʶ çgreywareè. Greyware ʪʘʢʞʝ ʤʦ-

ʞʝʪ ʚʣʠʷʪʴ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ. 

1.6. Scareware 

ʆʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʪʦ, ʯʪʦʙʳ ʥʘʧʫʛʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʢʘʟʳʚʘʷ 

ʬʘʣʴʰʠʚʢʫ ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ɽʩʣʠ ʚ, ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʲʷʚʣʷʝʪʩʷ ʧʣʘʪʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʟʘʷʚ-

ʣʷʶʱʘʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʘʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ, ʵʪʦ 

ʥʘʟʳʚʘʝʪʩʷ çʤʦʰʝʥʥʠʯʝʩʪʚʦè ʠʣʠ çʚʨʝʜʦʥʦʩʥʦʝ ʇʆ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠè. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʪʝʤ ʢʫʧʠʪ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʧʦʣʝʟʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʠ ʫʩʪʘʥʦʚʠʪ ʝʛʦ, ʥʘ ʢʦʤʧʴʶʪʝʨ ʦʙʳʯʥʦ ʧʦʷʚʠʪʩʷ ʝʱʝ ʙʦʣʴʰʝ 

ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ. 

1.7. ɺʳʤʦʛʘʪʝʣʠ 
ʕʪʦ ʚʳʤʦʛʘʪʝʣʴʩʪʚʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʜʝʪ ʥʘ ʦʜʠʥ ʰʘʛ 

ʜʘʣʴʰʝ, ʯʝʤ scareware: ransomware ʙʣʦʢʠʨʫʝʪ ʜʦʩʪʫʧ ʢ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠ-



44 

ʩʪʝʤʝ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʙʣʦʢʠʨʫʝʪ ʚʘʞʥʳʝ ʬʘʡʣʳ. ʏʪʦʙʳ ʧʦʜʥʷʪʴ ʙʣʦʢ, 

ʧʨʦʛʨʘʤʤʘ ʪʨʝʙʫʝʪ ʚʳʢʫʧ ʦʧʣʘʪʘ. 

1.8. Backdoor (ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʣʶʢ) 
ʕʪʦ ʩʢʦʨʝʝ ʬʫʥʢʮʠʷ, ʯʝʤ ʥʝʟʘʚʠʩʠʤʘʷ ʧʨʦʛʨʘʤʤʘ. ʏʘʩʪʴ ʧʨʦʛʨʘʤʤʥʦ-

ʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʟʚʝʩʪʥʘ ʢʘʢ ʙʵʢʜʦʨ, ʢʦʛʜʘ ʚʥʝʰʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ 

ʜʦʩʪʫʧ ʢ ʢʦʤʧʴʶʪʝʨʫ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʟʘʢʦʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ 

ʟʥʘʝʪ. 

ʋʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʪʘʢ ʪʠʧʘ çʦʪ-

ʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠè, ʢʦʛʜʘ ʠʥʪʝʨʥʝʪ-ʫʩʣʫʛʠ ʧʘʨʘʣʠʟʫʶʪʩʷ ʠʣʠ ʦʪʧʨʘʚʣʷ-

ʶʪʩʷ ʩʧʘʤ-ʩʦʦʙʱʝʥʠʷ. ɹʵʢʜʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʦʷʥʩʢʠʤʠ ʢʦ-

ʥʷʤʠ, ʯʝʨʚʷʤʠ ʠʣʠ ʚʠʨʫʩʘʤʠ. 

2. ʅʘ ʢʦʛʦ ʚʣʠʷʝʪ ʚʨʝʜʦʥʦʩʥʦʝ ʇʆ ʠ ʢʘʢ ʚʳ ʨʘʩʧʦʟʥʘʝʪʝ ʘʪʘʢʫ? 
ʀ ʣʶʜʠ, ʠ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʞʝʨʪʚʘʤʠ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ. ɺʳʰʝ-

ʧʨʠʚʝʜʝʥʥʳʡ ʩʧʠʩʦʢ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʫʝʪ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʥʘʩʢʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʥʳ 

ʠʭ ʮʝʣʠ: ʦʥʠ ʨʝʜʢʦ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʦ ʮʠʬʨʦʚʳʤ ʚʘʥʜʘʣʠʟʤʦʤ. ɼʣʷ ʚʨʝʜʦ-

ʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʛʦʨʘʟʜʦ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʨʛʝʪʠʥʛ - ʚʳʩʪʘʚʣʷʪʴ ʜʘʥ-

ʥʳʝ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ, ʨʘʟʤʝʱʘʪʴ ʦʙʲʷʚʣʝʥʠʷ ʠ 

ʩʪʘʚʢʠ, ʩʘʙʦʪʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʠʣʠ ʫʧʨʘʚʣʷʪʴ 

ʚʥʝʰʥʠʤ ʢʦʤʧʴʶʪʝʨʦʤ. 

ɺʨʝʜʦʥʦʩʥʦʝ ʇʆ ʦʩʪʘʝʪʩʷ ʥʝʦʙʥʘʨʫʞʝʥʥʳʤ ʢʘʢ ʤʦʞʥʦ ʜʦʣʴʰʝ, ʯʪʦʙʳ 

ʦʥ ʤʦʛ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʨʘʞʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ ʚ ʩʚʦʠʭ ʮʝʣʷʭ. ʆʜʥʘʢʦ ʦʧʨʝ-

ʜʝʣʝʥʥʳʝ ʩʠʤʧʪʦʤʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʙʳʣ ʟʘʨʘʞʝʥ ʚʨʝʜʦʥʦʩ-

ʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ: 

¶ ʂʦʤʧʴʶʪʝʨ ʩʣʫʯʘʡʥʦ ʦʪʢʣʶʯʘʝʪʩʷ, ʥʝ ʟʘʧʫʩʢʘʝʪʩʷ, ʠʣʠ ʩʠʩʪʝʤʘ 

ʥʝʦʞʠʜʘʥʥʦ ʟʘʚʝʨʰʘʝʪ ʨʘʙʦʪʫ. 

¶ ʉʢʦʨʦʩʪʴ ʠʥʪʝʨʥʝʪʘ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʦʙʳʯʥʦ (ʠʟ - ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʪʨʘ-

ʬʠʢʘ ʜʘʥʥʳʭ). 

¶ ʉʫʱʝʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʠʥʪʝʨʥʝʪ ʩʦʜʝʨʞʘʥʠʡ, ʪʘʢʠʝ 

ʢʘʢ ʨʝʢʣʘʤʥʳʝ ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʥʘ 

ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʩʘʡʪʳ, ʠʣʠ ʚʥʝʟʘʧʥʦʝ ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʡ ʜʦʤʘʰʥʝʡ ʩʪʨʘʥʠ-

ʮʳ, ʧʦʠʩʢʦʚʘʷ ʤʘʰʠʥʘ, ʠʣʠ ʥʦʚʳʝ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʙʨʘʫʟʝʨʝ. 

¶ ʇʨʦʛʨʘʤʤʳ ʥʝʠʩʧʨʘʚʥʳ ʠʣʠ ʝʩʪʴ ʘʚʘʨʠʠ. ʅʝʢʦʪʦʨʳʝ ʚʠʨʫʩʳ ʤʦʛʫʪ 

ʜʘʞʝ ʜʝʘʢʪʠʚʠʨʦʚʘʪʴ ʘʥʪʠʚʠʨʫʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʙʨʘʥʜʤʘʫʵʨʳ, ʯʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʝʱʝ ʦʜʥʠʤ ʧʨʠʟʥʘʢʦʤ ʪʦʛʦ, ʯʪʦ ʚʨʝʜʦʥʦʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʦʥʠʢʣʘ ʚ 

ʩʠʩʪʝʤʫ. 

¶ ɹʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʀʥʦʛʜʘ ʦʥʠ ʦʪʢʨʳ-

ʚʘʶʪʩʷ ʩʘʤʠ ʧʦ ʩʝʙʝ. 

¶ ʀʟʤʝʥʝʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʦʯʝʚʠʜʥʳ (ʥʘʧʨʠʤʝʨ, ʥʦʚʳʝ ʬʘʡʣʳ ʠʣʠ 

ʧʘʧʢʠ, ʢʦʪʦʨʳʝ ʚʳ ʥʝ ʫʟʥʘʝʪʝ, ʢʫʨʩʦʨ ʤʳʰʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦ) 

3. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ ʧʨʦʪʠʚ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ 
ʆʧʨʝʜʝʣʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʤʦʛʘʝʪ ʟʘʱʠʪʠʪʴ ʚʘʰ ʢʦʤ-

ʧʴʶʪʝʨ, ʥʦ ʚʳ ʥʝʩʝʪʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʪʦ, ʯʪʦʙʳ ʚʘʰ ʢʦʤʧʴʶʪʝʨ ʥʝ ʟʘ-
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ʨʘʞʘʣʩʷ ʚʨʝʜʦʥʦʩʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ʊʘʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʦ ʚʳ ʜʦʣʞʥʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʟʥʘʝʪʝ ʦ ʧʨʘʚʠʣʴʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʥʪʝʨʥʝʪʘ. 

. ʇʨʦʩʪʦ ʩʣʝʜʫʷ ʥʝʩʢʦʣʴʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʚʳ ʤʦʞʝʪʝ ʩʥʠʟʠʪʴ ʩʚʦʠ 

ʰʘʥʩʳ ʟʘʨʘʟʠʪʴʩʷ: 

¶ ʇʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʳ ʠ ʬʘʡʣʳ ʠʟ ʜʦʚʝʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʷ ʚʩʝʛʜʘ ʜʦʣʞʥʳ ʟʘʛʨʫʞʘʪʴʩʷ ʩ 

ʦʬʠʮʠʘʣʴʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ ʠʣʠ, ʚ ʩʣʫʯʘʝ ʙʝʩʧʣʘʪʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ, ʩ ʘʚʪʦʨʠʪʝʪʥʳʭ ʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʭ ʧʦʨʪʘʣʦʚ ʟʘʛʨʫʟʢʠ. 

¶ ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʳ ʥʝ ʫʩʪʘʥʦʚʠʣʠ 

ʩʣʫʯʘʡʥʦ ʣʶʙʳʝ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. 

¶ ʅʝ ʦʪʢʨʳʚʘʡʪʝ ʚʣʦʞʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʠ ʩʩʳʣʢʠ ʩ ʥʝʠʟʚʝʩʪʥʳʭ 

ʦʪʧʨʘʚʠʪʝʣʝʡ ʠʣʠ ʥʝ ʥʘʞʠʤʘʡʪʝ ʥʘ ʣʶʙʳʝ ʩʦʦʙʱʝʥʠʷ ʩ ʩʦʤʥʠʪʝʣʴʥʳʤʠ 

ʧʨʝʜʤʝʪ ʣʠʥʠʡ. 

¶ ʅʝ ʥʘʞʠʤʘʡʪʝ ʥʘ ʣʶʙʳʝ ʨʝʢʣʘʤʳ, ʙʘʥʥʝʨ ʠʣʠ ʚʩʧʣʳʚʘʶʱʝʝ ʦʢʥʦ. 

ʆʩʦʙʝʥʥʦ ʠʟʙʝʛʘʡʪʝ ʩʩʳʣʦʢ, ʨʝʢʣʘʤʠʨʫʶʱʠʭ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʢʫʧʦʥʳ ʠʣʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʩʦʤʥʠʪʝʣʴʥʳʝ ʩʜʝʣʢʠ. 

¶ ɹʫʜʴʪʝ ʦʩʪʦʨʦʞʥʳ ʩ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʙʘʥ-

ʢʦʚʩʢʠʝ ʨʝʢʚʠʟʠʪʳ, ʨʝʛʠʩʪʨʘʮʠʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʘʨʦʣʠ. 

¶ ɺʥʝʰʥʝ ʩʦʭʨʘʥʷʡʪʝ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʚʩʝʭ ʚʘʞʥʳʭ ʜʘʥʥʳʭ, ʝʩʣʠ ʚʘʰ 

ʢʦʤʧʴʶʪʝʨ ʟʘʨʘʞʝʥ ʚʨʝʜʦʥʦʩʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʠ ʵʪʦ ʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ 

ʪʦʣʴʢʦ ʧʫʪʝʤ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

4. ʂʘʢ ʫʜʘʣʠʪʴ ʰʧʠʦʥʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʪʨʦʷʥʳ, ʚʠʨʫʩʳ ʠ ʪ.ʜ.? 
ɽʩʣʠ ʚʳ ʧʦʜʦʟʨʝʚʘʝʪʝ, ʯʪʦ ʚʨʝʜʦʥʦʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʧʘʣʘ ʥʘ ʚʘʰ 

ʢʦʤʧʴʶʪʝʨ, ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʥʝʤʝʜʣʝʥʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʜʝʡʩʪʚʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʥʝ ʦʙʱʘʷ ʧʨʦʮʝʜʫʨʘ, ʢʦʪʦʨʫʶ ʚʳ ʤʦʞʝʪʝ ʚʳʧʦʣʥʷʪʴ 

ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʥʦ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʦʥʣʘʡʥ-

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳ ʤʦʞʝʪʝ ʫʟʥʘʪʴ ʦ ʩʠʤʧʪʦʤʘʭ ʠʥʬʝʢʮʠʠ ʠ ʥʘʡʪʠ ʧʨʦʚʝʨʝʥ-

ʥʦʝ ʨʝʰʝʥʠʝ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʘ ʟʘ-

ʨʘʞʝʥʥʦʤ ʢʦʤʧʴʶʪʝʨʝ - ʥʝʤʝʜʣʝʥʥʦ ʦʪʢʣʶʯʠʪʝ ʝʛʦ ʠ ʟʘʢʨʦʡʪʝ, ʧʨʝʞʜʝ ʯʝʤ 

ʚʨʝʜʦʥʦʩʥʦʝ ʇʆ ʧʨʠʯʠʥʠʪ ʝʱʝ ʙʦʣʴʰʠʡ ʚʨʝʜ. 

a. ʋʜʘʣʠʪʝ ʚʨʝʜʦʥʦʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʚʘʰʝʛʦ ʢʦʤʧʴʶ-

ʪʝʨʘ ʩ ʧʦʤʦʱʴʶ ʘʥʪʠʚʠʨʫʩʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

b. ʋʜʘʣʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʚʘʰʝʛʦ ʢʦʤ-
ʧʴʶʪʝʨʘ ʩ ʧʦʤʦʱʴʶ ʘʚʘʨʠʡʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ 

5. ɺʨʝʜʦʥʦʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʚʝʙ-ʩʘʡʪʘʭ 

ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʳ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʞʝʨʪʚʘʤʠ ʚʨʝʜʦʥʦʩ-

ʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; ʩʘʡʪʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ Webspace ʪʘʢ-

ʞʝ ʤʦʛʫʪ ʙʳʪʴ ʘʪʘʢʦʚʘʥʳ. ɺʝʙ-ʤʘʩʪʝʨʘ ʦʙʳʯʥʦ ʧʦʣʫʯʘʶʪ ʩʦʦʙʱʝʥʠʝ ʦʪ 

ʀʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ ʠʣʠ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʩʦʦʙʱʠʪʴ, ʯʪʦ ʠʭ 

ʩʘʡʪ ʙʳʣ ʟʘʨʘʞʝʥ. ʍʦʩʪʠʥʛ-ʧʨʦʚʘʡʜʝʨʳ, ʘ ʪʘʢʞʝ ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ 

Google, ʨʝʛʫʣʷʨʥʦ ʘʥʘʣʠʟʠʨʫʶʪ ʚʝʙ-ʩʘʡʪʳ ʥʘ ʥʘʣʠʯʠʝ ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ. 

ʆʥʠ ʯʘʩʪʦ ʫʞʝ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʨʳ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, 

ʯʪʦ ʚʨʝʜʦʥʦʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʝ ʤʦʛʫʪ ʥʘʡʪʠ ʩʚʦʡ ʧʫʪʴ ʥʘ ʚʘʰ ʩʘʡʪ. 
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6. ʅʠʢʦʛʜʘ ʥʝ ʥʝʜʦʦʮʝʥʠʚʘʡʪʝ ʦʧʘʩʥʦʩʪʠ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ɺʨʝʜʦʥʦʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩʢʨʳʚʘʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʫʛʦʣʢʘʭ ʀʥʪʝʨʥʝʪʘ. 

ɺʨʝʜʦʥʦʩʥʦʝ ʇʆ ʤʦʞʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʘʪʨʦʥʫʪʴ ʣʶʙʦʛʦ ʠ ʥʘʥʝʩʪʠ ʟʥʘʯʠ-

ʪʝʣʴʥʳʡ ʫʱʝʨʙ, ʧʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʘʜʝʢʚʘʪʥʳʝ ʤʝʨʳ ʧʨʦ-

ʬʠʣʘʢʪʠʢʠ. ʇʦʤʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʦʙʥʦʚʣʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚʘʤ ʪʘʢʞʝ ʥʫʞʥʦ ʙʳʪʴ ʤʫʜʨʳʤ ʠ ʪʱʘʪʝʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʥʪʝʨʥʝʪ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʧʨʠʣʦʞʝʥʠʷ. ɹʫʜʴʪʝ ʦʩʪʦʨʦʞʥʳ 

ʧʨʠ ʩʝʨʬʠʥʛʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʟʘʛʨʫʟʢʝ ʬʘʡʣʦʚ ʠ ʦʪʢʨʳ-

ʪʠʠ ʚʣʦʞʝʥʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʘʙʩʦʣʶʪʥʦ ʥʘʜʝʞʥʦʛʦ 

ʩʧʦʩʦʙʘ ʟʘʱʠʪʳ, ʠ ʜʘʞʝ ʩʘʤʳʝ ʙʜʠʪʝʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʩʪʘʪʴ ʞʝʨʪ-

ʚʘʤʠ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ. ʋʜʘʣʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʩʪʦʠʪ ʫʩʠʣʠʡ: ʪʦʣʴʢʦ ʩʠʩʪʝʤʘ, ʩʚʦʙʦʜʥʘʷ ʦʪ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʚʘʤ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʘ ʢʦʪʦʨʳʝ ʚʳ 

ʠʤʝʝʪʝ ʧʨʘʚʦ. 
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ʂ ɺʆʇʈʆʉʋ ʆ ʄɽʊʆɼɸʍ ɼʀɸɻʅʆʉʊʀʈʆɺɸʅʀʗ 

ʎʀʈʂʆʅʀɽɺʆɻʆ ɼɸʊʏʀʂɸ ʂʆʅʎɽʅʊʈɸʎʀʀ ʂʀʉʃʆʈʆɼɸ 

 

ɺʘʩʠʣʴʝʚ ʉʝʨʛʝʡ ɸʥʘʪʦʣʴʝʚʠʯ,  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʏʫʚʘʰʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷè, 

 ʛ. ʏʝʙʦʢʩʘʨʳ 

ɻʠʤʘʣʜʠʥʦʚ ʅʘʠʣ,  

ʄʘʛʠʩʪʨ, ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʏʫʚʘʰʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷè,  

ʛ. ʏʝʙʦʢʩʘʨʳ 

 

ɸʥʥʦʪʘʮʠʷ: ʄʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦ-

ʨʦʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʦʤ ʠʟʤʝʨʝʥʠʷ ʜʠʘ-

ʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʯʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ. ʇʘʨʘʤʝʪʨʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʨʘʟ-

ʜʝʣʷʶʪ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʠ ʧʘʨʘʤʝʪʨʳ ʚʳʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʤʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪʚʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʦ ʟʥʘʯʝ-

ʥʠʷʤ ʧʦʩʣʝʜʥʠʭ ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʜʘʪʯʠʢʘ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ, ʢʘʯʝʩʪʚʦ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʦ ʤʝʨʝ ʫʭʫʜʰʝ-

ʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ, ʧʘʨʘʤʝʪʨʳ ʚʳʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʣʠʙʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʣʠʙʦ ʫʤʝʥʴʰʘʶʪʩʷ. ʇʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ ʚʳʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ. ɿʥʘʷ ʭʘʨʘʢʪʝʨ, ʪʝʤʧ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪ-

ʨʘ ʚʳʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʝ-

ʩʫʨʩ ʨʘʙʦʪʳ ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʮʠʨʢʦʥʠʝʚʦʛʦ ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ, 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʠ ʚʨʝʤʝʥʠ ʦʪʢʨʳʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʦʨ-

ʩʫʥʦʢ ʧʨʠ ʨʘʙʦʪʝ ʧʨʦʛʨʝʪʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ ʨʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʘʛʥʦʩʪʠʢʘ ʜʚʠʛʘʪʝʣʷ, ʜʘʪʯʠʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩ-

ʣʦʨʦʜʘ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʥʘʧʨʷʞʝʥʠʷ ʮʠʨʢʦʥʠʝʚʦʛʦ ʜʘʪʯʠʢʘ. 

ʄʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʦʤ ʠʟʤʝʨʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘ-

ʜʘʯʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ [2,4,5,8].  

ʇʘʨʘʤʝʪʨʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʨʘʟʜʝʣʷʶʪ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʠ 

ʧʘʨʘʤʝʪʨʳ ʚʳʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪʚʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʩʚʷʟʴ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʦ ʟʥʘʯʝʥʠʷʤ ʧʦʩʣʝʜʥʠʭ ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ 

ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ, ʢʘʯʝʩʪʚʦ ʝʛʦ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ. ʅʦʤʠʥʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʥʦʤʠʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʳʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʦ ʤʝʨʝ 
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ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ, ʧʘʨʘʤʝʪʨʳ ʚʳ-

ʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʣʠʙʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʣʠʙʦ ʫʤʝʥʴʰʘʶʪʩʷ. ʇʨʝʜʝʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚʳʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʠʩʧʨʘʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ. ɿʥʘʷ ʭʘʨʘʢʪʝʨ, ʪʝʤʧ ʠʟʤʝʥʝ-

ʥʠʷ ʧʘʨʘʤʝʪʨʘ ʚʳʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʨʝʩʫʨʩ ʨʘʙʦʪʳ ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ [7].  

ʇʨʦʚʝʜʝʥʠʝ ʜʠʘʛʥʦʩʪʠʢʠ ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʥʘʯʠʥʘʶʪ 

ʩʦ ʩʯʠʪʳʚʘʥʠʷ ʢʦʜʦʚ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. ɽʩʣʠ ʢʦʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʝʠʩ-

ʧʨʘʚʥʦʩʪʠ ʜʘʪʯʠʢʘ ʥʝ ʩʯʠʪʘʥʳ, ʪʦ ʵʪʦ ʝʱⱪ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʜʘʪʯʠʢ ʠʩʧʨʘʚʝʥ. 

ʅʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ ʦʧʨʝʜʝʣʷʶʪ ʪʦʣʴʢʦ "ʢʨʘʡʥʠʝ" ʩʠʪʫʘ-

ʮʠʠ (ʦʙʨʳʚ ʠʣʠ ʟʘʤʳʢʘʥʠʝ ʩʠʛʥʘʣʴʥʦʛʦ ʧʨʦʚʦʜʘ ʠʣʠ ʥʘʛʨʝʚʘʪʝʣʷ), ʥʦ ʜʣʷ 

ʥʠʭ ʥʝ ʜʦʩʪʫʧʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʫʭʫʜʰʝʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʜʘʪʯʠʢʘ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʅʘʣʠʯʠʝ ʢʦʜʘ ʥʝʠʩʧʨʘʚʥʦ-

ʩʪʠ ʜʘʪʯʠʢʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ, ʥʦ ʥʝ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʟʘ-

ʤʝʥʳ ʜʘʪʯʠʢʘ. ʆʙʨʳʚ ʧʨʦʚʦʜʘ, ʝʛʦ ʟʘʤʳʢʘʥʠʝ ʠʣʠ ʜʨʫʛʠʝ ʧʨʠʯʠʥʳ ʤʦʛʫʪ 

ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʢʦʜʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʘʪʯʠʢʘ. ʇʨʦʚʝʨʷʪʴ ʚʳʭʦʜ-

ʥʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʦʩʮʠʣʣʦʛʨʘʬʦʤ, ʪʝʩʪʝʨʦʤ, ʩʢʘʥʝʨʦʤ ʜʘʥʥʳʭ) ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʢʣʶʯʘʷʩʴ ʢ ʩʠʛʥʘʣʴʥʦʤʫ ʧʨʦʚʦʜʫ ʜʘʪʯʠʢʘ ʧʨʠ ʨʘʙʦʪʘʶʱʝʤ ʠ ʧʨʦʛʨʝ-

ʪʦʤ ʜʚʠʛʘʪʝʣʝ. ʇʨʠ ʧʨʦʚʝʨʢʝ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʥʦʛʦ ʜʘʪʯʠ-

ʢʘ ʚʦʣʴʪʤʝʪʨʦʤ ʠʩʧʦʣʴʟʫʶʪ ʩʪʨʝʣʦʯʥʳʡ ʧʨʠʙʦʨ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ 

ʚʭʦʜʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʜʠʢʘʪʦʨ. ʇʦʣʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʩ ʵʪʦʛʦ ʜʘʪʯʠʢʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʦʩʮʠʣʣʦʛʨʘʬʘ ʠʣʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʢʘʥʝʨʦʚ ʜʘʥʥʳʭ.  

ʅʘʧʨʷʞʝʥʠʝ ʢʠʩʣʦʨʦʜʥʦʛʦ ʜʘʪʯʠʢʘ ʤʦʞʝʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʩʪʘʚʫ 

ʬʦʨʤʠʨʫʝʤʦʡ ʩʤʝʩʠ ʧʦ ʩʘʤʳʤ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ. ʅʘʧʨʠʤʝʨ, ʧʨʦʧʫʩʢ ʚʦʩ-

ʧʣʘʤʝʥʝʥʠʷ ʚ ʮʠʣʠʥʜʨʝ ʚʳʟʳʚʘʝʪ ʧʦʧʘʜʘʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ 

ʚʳʭʣʦʧʥʫʶ ʩʠʩʪʝʤʫ ʠ ʧʨʦʚʦʮʠʨʫʝʪ "ʣʦʞʥʦʝ" (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʧʦʥʠʞʝʥ-

ʥʦʝ) ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʵʪʦʛʦ ʜʘʪʯʠʢʘ. ɽʩʣʠ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʢʠʩ-

ʣʦʨʦʜʥʦʛʦ ʜʘʪʯʠʢʘ ʧʦʩʪʦʷʥʥʦ ʙʦʣʴʰʝ 0,45 ɺ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʨʠ-

ʟʥʘʢʦʤ ʦʙʦʛʘʱʝʥʥʦʡ ʩʤʝʩʠ. ʆʙʳʯʥʦ ʧʨʠʯʠʥʘʤʠ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ: ʥʝʠʩʧʨʘʚ-

ʥʦʩʪʠ ʜʘʪʯʠʢʘ ʨʘʟʨʝʞʝʥʠʷ ʚʦ ʚʧʫʩʢʥʦʤ ʢʦʣʣʝʢʪʦʨʝ (ʄɸʈ) ʠʣʠ ʜʘʪʯʠʢʘ ʧʦ-

ʪʦʢʘ ʚʦʟʜʫʭʘ (MAF), ʥʘʨʫʰʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʬʦʨʩʫʥʦʢ, ʧʦʚʳʰʝʥʥʦʝ 

ʜʘʚʣʝʥʠʝ ʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ, ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟ-

ʜʫʭʘ ʥʘ ʚʧʫʩʢʝ ʠ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ, ʥʝʧʨʘʚʠʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʝ ʩʠʩʪʝʤʳ ʨʝʮʠʨʢʫʣʷʮʠʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ (EGR), ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʩʠ-

ʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʢʘʨʪʝʨʘ, ʥʝʠʩʧʨʘʚʥʘʷ ʩʠʩʪʝʤʘ ʫʣʘʚʣʠʚʘʥʠʷ ʧʘʨʦʚ ʪʦʧ-

ʣʠʚʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʩʘʤʦʛʦ ʢʠʩʣʦʨʦʜʥʦʛʦ ʜʘʪʯʠʢʘ[1].  

ɽʩʣʠ ʝʛʦ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʦʷʥʥʦ ʤʝʥʴʰʝ 0,45 ɺ, ʪʦ ʵʪʦ ʧʨʠ-

ʟʥʘʢ ʦʙʝʜʥʝʥʥʦʡ ʩʤʝʩʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ: ʥʝʠʩʧʨʘʚʥʦʩʪʴʶ ʜʘʪʯʠʢʘ 

ʨʘʟʨʝʞʝʥʠʷ ʚʦ ʚʧʫʩʢʥʦʤ ʢʦʣʣʝʢʪʦʨʝ (ʄɸʈ) ʠʣʠ ʜʘʪʯʠʢʘ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ 

(MAF), ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʴʶ ʚʧʫʩʢʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ("ʧʦʜʩʦʩ" ʚʦʟʜʫʭʘ), ʧʦ-

ʥʠʞʝʥʥʳʤ ʜʘʚʣʝʥʠʝʤ ʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ, ʥʝʠʩʧʨʘʚʥʦʩʪʷʤʠ ʩʠʩʪʝʤʳ ʟʘ-

ʞʠʛʘʥʠʷ, ʟʘʛʨʷʟʥʝʥʥʦʩʪʴʶ ʬʦʨʩʫʥʦʢ, ʥʝʠʩʧʨʘʚʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʨʝʮʠʨʢʫʣʷ-
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ʮʠʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ, ʥʘʨʫʰʝʥʠʝʤ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦ-

ʩʪʴʶ ʩʘʤʦʛʦ ʜʘʪʯʠʢʘ. 

ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʘʪʯʠʢʘ ʧʨʠ ʠʩʧʨʘʚʥʦʡ ʩʠʩʪʝʤʝ ʠ ʧʨʠ ʭʦʣʦ-

ʩʪʦʤ ʭʦʜʝ (ʍʍ) ʧʨʦʛʨʝʪʦʛʦ ʜʚʠʛʘʪʝʣʷ ʜʦʣʞʥʦ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʪʩʷ ʦʪ ʚʳ-

ʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢ ʥʠʟʢʦʤʫ ʠ ʦʙʨʘʪʥʦ. ʕʪʠ ʬʣʫʢʪʫʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʨʠʟʥʘʢʦʤ ʪʦʛʦ, ʯʪʦ ʕɹʋ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʟʘʤʢʥʫʪʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ 

ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʢʠʩʣʦʨʦʜʥʦʛʦ ʜʘʪʯʠʢʘ ("closed loop") ʠ ʧʦʩʪʦʷʥʥʦ ʦʪʩʣʝ-

ʞʠʚʘʝʪ ʠ ʨʝʛʫʣʠʨʫʝʪ ʩʦʩʪʘʚ ʪʦʧʣʠʚʥʦ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ("feedback"). 

ʆʙʳʯʥʦ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,1 ʜʦ 0,9 

ʚʦʣʴʪ[3] (ʈʠʩʫʥʦʢ 1 ʠ 2).  

ʇʦʣʝʟʥʦ ʧʨʦʚʝʨʷʪʴ ʢʠʩʣʦʨʦʜʥʳʡ ʜʘʪʯʠʢ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝ-

ʩʪʚʘ "ʧʝʨʝʢʣʶʯʝʥʠʡ" ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʘʪʯʠʢʘ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ 

ʦʙʦʨʦʪʘʭ ʜʚʠʛʘʪʝʣʷ (2000-2500 ʦʙ/ʤʠʥ). ʌʦʨʤʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʦʚʝʨʢʠ ï 

ʥʘʣʠʯʠʝ ʙʦʣʝʝ 8 ʧʝʨʝʢʣʶʯʝʥʠʡ ʚ ʪʝʯʝʥʠʝ 10 ʩʝʢʫʥʜ. ʆʙʷʟʘʪʝʣʴʥʦ ʧʨʦʚʝʨʷ-

ʶʪ ʜʠʘʧʘʟʦʥ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʘʪʯʠʢʘ ʠ ʦʮʝʥʠʚʘʶʪ ʚʨʝʤʷ ʧʝʨʝʢʣʶ-

ʯʝʥʠʷ ʠʟ ʩʦʩʪʦʷʥʠʷ "ʙʦʛʘʪʘʷ ʩʤʝʩʴ"("rich mixture") ʚ ʩʦʩʪʦʷʥʠʝ "ʙʝʜʥʘʷ 

ʩʤʝʩʴ" ("lean mixture") ʠ ʦʙʨʘʪʥʦ ʧʨʠ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ. ɼʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨ-

ʤʘʪʠʚʥʘ ʧʨʦʚʝʨʢʘ ʨʝʘʢʮʠʠ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʘʪʯʠʢʘ ʥʘ ʧʦʩʪʫʧʣʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ɽʩʣʠ ʧʨʠ ʨʘʙʦʪʝ ʧʨʦʛʨʝʪʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ ʨʝʞʠ-

ʤʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʩʥʷʪʴ ʚʘʢʫʫʤʥʳʡ ʰʣʘʥʛ ʩ ʨʝʛʫʣʷʪʦʨʘ ʜʘʚʣʝʥʠʷ ʚ ʪʦʧ-

ʣʠʚʥʦʡ ʩʠʩʪʝʤʝ, ʪʦ ʵʪʦ ʚʳʟʦʚʝʪ ʧʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝ-

ʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʧʦʜʘʶʱʝʝʩʷ ʚ ʮʠʣʠʥʜʨʳ. ʇʨʠ ʠʩʧʨʘʚʥʦʤ ʜʘʪ-

ʯʠʢʝ, ʝʛʦ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʚʳʩʠʪʩʷ. ɽʩʣʠ ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʪʦ 

ʧʨʠʯʠʥʘʤʠ ʵʪʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʠʣʠ ʧʨʦʙʣʝʤʳ ʩ ʜʘʚʣʝʥʠʝʤ ʚ ʪʦʧʣʠʚʥʦʡ ʩʠ-

ʩʪʝʤʝ ʠʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʜʘʪʯʠʢʘ[3]. 

 
ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʢ ʨʘʙʦʪʳ ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʧʨʠ 

ʧʦʚʳʰʝʥʥʳʭ ʦʙʦʨʦʪʘʭ ʜʚʠʛʘʪʝʣʷ 



50 

 
ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʮʠʨʢʦʥʠʝʚʦʛʦ ʜʘʪʯʠʢʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ (ʢ4), ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ (W2) ʠ 

ʚʨʝʤʝʥʠ ʦʪʢʨʳʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʦʨʩʫʥʦʢ (t5) ʧʨʠ ʨʘʙʦʪʝ ʧʨʦʛʨʝʪʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʥʘ ʨʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ. 

 

ɿʘʤʝʪʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʨʠ ʟʘʤʢʥʫʪʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʧʦ ʚʳʭʦʜʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʜʘʪʯʠʢʘ ("closed mode"). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳ-

ʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʥʦʛʦ ʜʘʪʯʠʢʘ (ʪ.ʝ. ʧʨʠ ʦʙʦʛʘʱʝʥʥʦʡ ʩʤʝʩʠ) 

ʕɹʋ ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ ʦʪʢʨʳʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʦʨʩʫʥʦʢ ʠ, ʥʘʦʙʦʨʦʪ, ʧʨʠ 

ʙʝʜʥʦʡ ʩʤʝʩʠ (ʥʠʟʢʦʤ ʥʘʧʨʷʞʝʥʠʠ) - ʫʚʝʣʠʯʠʚʘʝʪ.  

ʇʨʠ ʍʍ ʧʨʦʛʨʝʪʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚʦʟʤʦʞʥʘ ʧʨʦʚʝʨʢʘ ʪʦʣʴʢʦ ʜʠʘʧʘʟʦʥʘ 

ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʥʦʛʦ ʜʘʪʯʠʢʘ, ʥʦ ʥʝ ʚʦʟʤʦʞʥʘ ʜʦʩʪʦʚʝʨ-

ʥʘʷ ʧʨʦʚʝʨʢʘ ʝʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ (ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ). ʇʨʠ ʵʪʦʤ ʨʝʞʠʤʝ 

ʚʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ (ʢʘʢ ʠ ʚʨʝʤʷ ʩʧʘʜʘ) ʝʛʦ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʟʘʚʠʩʠʪ 

ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʦʪ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʘ ʦʪ "ʧʨʦʛʨʘʤʤʥʦʡ" 

ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʩʠʩʪʝʤʳ, ʪ.ʝ. ʦʪ ʜʠʩʢʨʝʪʥʦʩʪʠ ʧʨʠʨʘʱʝʥʠʷ ʜʣʠʪʝʣʴʥʦ-

ʩʪʠ ʩʣʝʜʫʶʱʝʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʬʦʨʩʫʥʢʦʡ ʠʤʧʫʣʴʩʘ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʦʚʝʨ-

ʢʘ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʜʘʪʯʠʢʘ ʧʦ ʝʛʦ ʚʳʭʦʜʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʚʦʟʤʦʞʥʘ ʪʦʣʴ-

ʢʦ ʧʨʠ ʘʥʘʣʠʟʝ ʝʛʦ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʝʞʠʤʘ "ʧʨʠ-

ʥʫʜʠʪʝʣʴʥʦʛʦ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ". ʇʨʠ ʨʝʟʢʦʤ ʦʪʢʨʳʚʘʥʠʠ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘ-

ʩʣʦʥʢʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʦʛʘʱʝʥʠʝ ʩʤʝʩʠ (ʫʯʘ-ʩʪʦʢ 2 ʥʘ ʨʠʩʫʥʢʝ). ʇʨʠ ʦʪʧʫʩ-

ʢʘʥʠʠ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ ʠ ʥʘ "ʧʨʠʥʫʜʠʪʝʣʴʥʦʤ" ʍʍ - ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʦʙʝʜʥʝʥʠʝ ʝⱪ ʩʦʩʪʘʚʘ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʘʪʯʠʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʥʝʢʦʪʦʨʦʤ 

ʫʜʘʣʝʥʠʠ ʦʪ ʚʳʧʫʩʢʥʳʭ ʢʣʘʧʘʥʦʚ, ʪʦ ʝʛʦ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ 

ʩ ʟʘʜʝʨʞʢʦʡ[6].  
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ʉʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʘʪʯʠʢʘ ʧʨʠ ʍʍ (ʫʯʘʩʪʦʢ 1) 

ʠ ʧʨʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʤ ʍʍ (ʫʯʘʩʪʦʢ 3), ʪʦ ʝʩʪʴ ʧʨʠ ʦʪʧʫʱʝʥʥʦʡ ʧʝʜʘʣʠ ʘʢ-

ʩʝʣʝʨʘʪʦʨʘ, ʥʦ ʝʱⱪ ʙʦʣʴʰʠʭ ʦʙʦʨʦʪʘʭ ʜʚʠʛʘʪʝʣʷ, ʢʦʛʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

"ʦʪʩʝʯʢʘ" ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ.  

ʈʘʩʩʤʦʪʨʝʥʠʝ ʫʯʘʩʪʢʦʚ "ɸ" ʠ "ɺ" ʥʘ ʨʠʩʫʥʢʝ 2. ʀ ʪʦʪ ʠ ʜʨʫʛʦʡ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʧʝʨʝʭʦʜʫ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʘʪʯʠʢʘ ʚ ʩʦʩʪʦʷʥʠʝ ʦʙʦʛʘ-

ʱʝʥʥʦʡ ʩʤʝʩʠ. ʅʦ ʫʯʘʩʪʦʢ "ɸ" ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʞʠʤʫ ʣʷʤʙʜʘ - ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʷ ʩʦʩʪʘʚʦʤ ʩʤʝʩʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʘʯʝʡ ʪʦʧʣʠʚʘ ʚ ʨʝʞʠʤʝ "Closed Mode" (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ECM's Management time constant, ʘ=800 ʤʩ). ʅʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʫʯʘʩʪʢʘ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ (ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ), 

ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʝʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ, ʩʢʦʣʴʢʦ 

ʩʢʦʨʦʩʪʴʶ ʫʚʝʣʠʯʝʥʠʷ (ʠʟʤʝʥʝʥʠʷ) ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ɽʉʄ. ʊʦ ʝʩʪʴ ʪʝʤ, ʥʘ 

ʩʢʦʣʴʢʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʪʢʨʳʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʦʨʩʫʥʢʠ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʙʦ-

ʯʝʤ ʪʘʢʪʝ ʙʫʜʝʪ ʙʦʣʴʰʝ ʯʝʤ ʚ ʪʝʢʫʱʝʤ. 

ʋʯʘʩʪʦʢ "B" - ʨʝʘʢʮʠʷ ʢʠʩʣʦʨʦʜʥʦʛʦ ʜʘʪʯʠʢʘ ʥʘ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʧʦʜʘʯʠ 

ʪʦʧʣʠʚʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ "ʉ". ɺ ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʘ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʝʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ, ʠ ʪʦʣʴʢʦ ʵʪʦ 

ʚʨʝʤʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ (ʫʯʘʩʪʦʢ "ʉ") 

ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʠ ʨʝʟʢʦʝ ʦʙʦʛʘʱʝʥʠʝ ʩʤʝʩʠ ʠ 

ʧʦʵʪʦʤʫ ʚʨʝʤʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʘ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʜʘʥʥʦʛʦ ʜʘʪʯʠʢʘ (Response Rate), b=300 

ʤʩ[1].  

ʉʤʝʱʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʧʦ-

ʚʳʰʝʥʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʤʝʞʜʫ ʤʠʥʫʩʦʚʳʤʠ ʢʦʥʪʘʢʪʘʤʠ ʘʢʢʫʤʫʣʷʪʦʨʘ, 

ʢʫʟʦʚʘ, ʜʚʠʛʘʪʝʣʷ, ɽʉʄ; ʥʝʠʩʧʨʘʚʥʦʩʪʴʶ (ʥʝʪʦʯʥʦʩʪʴʶ) ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʧʨʠʙʦʨʘ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʠʟʢʦʛʦ (ʤʘʣʦʛʦ) ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʘʷ çʧʨʦʛʨʝʪʦʩʪʴè ʜʘʪʯʠʢʘ, ʚʳʟʚʘʥʥʘʷ ʫʪʝʯʢʘʤʠ ʚ ʩʠʩʪʝʤʝ 

ʚʳʭʣʦʧʘ.  

ʀʥʦʛʜʘ ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʥʝ ʛʘʩʥʝʪ ʠʥʜʠʢʘʪʦʨ "Check Engine" 

("MIL") ʧʨʠ ʨʘʙʦʪʘʶʱʝʤ ʜʚʠʛʘʪʝʣʝ, ʷʚʣʷʝʪʩʷ ʥʝʙʨʝʞʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. ʅʘʧʨʠʤʝʨ, ʚʢʣʶʯʝʥʠʝ ʟʘʞʠ-

ʛʘʥʠʷ ʧʨʠ ʦʪʩʦʝʜʠʥʝʥʥʦʤ ʨʘʟʲʝʤʝ ʢʘʢʦʛʦ-ʥʠʙʫʜʴ ʫʟʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʟʲ-

ʝʤʘ ʢʠʩʣʦʨʦʜʥʦʛʦ ʜʘʪʯʠʢʘ. ʇʦʵʪʦʤʫ ʧʦʩʣʝ ʩʯʠʪʳʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʢʦʜʘ ʜʠʘʛʥʦʩʪʠʢʠ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ ʜʘʪʯʠʢ, ʦʯʠʩʪʠʪʴ ʧʘʤʷʪʴ ʢʦʜʦʚ ʩʘʤʦ-

ʜʠʘʛʥʦʩʪʠʢʠ, ʩʦʚʝʨʰʠʪʴ ʢʦʥʪʨʦʣʴʥʫʶ ʧʦʝʟʜʢʫ ʠ ʚʥʦʚʴ ʩʯʠʪʘʪʴ ʢʦʜʳ. ʀ ʚ 

ʩʣʫʯʘʝ ʧʦʚʪʦʨʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʪʦʛʦ ʞʝ ʢʦʜʘ - ʩʪʦʠʪ ʧʨʦʚʦʜʠʪʴ ʜʠʘʛʥʦʩʪʠ-

ʢʫ. 
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çʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʛ. ʗʢʫʪʩʢ; 

ʇʨʦʪʦʧʦʧʦʚ ʅʴʫʨʛʫʩʪʘʘʥ ɼʘʨʚʠʜʦʥʦʚʠʯ, 

ʤʘʛʠʩʪʨ, ʌɻɸʆʋ ɺʆ  
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ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʌɻɸʆʋ ɺʆ  

çʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʗʢʫʪʩʢ; 

ʇʦʠʩʝʝʚʘ ʉʘʨʛʳʣʘʥʘ ʀʥʥʦʢʝʥʪʴʝʚʥʘ 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʌɻɸʆʋ ɺʆ  

çʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʗʢʫʪʩʢ. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʙʣʝʤʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚ ʗʢʫʪʠʠ - ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʦʩʪ-

ʨʳʭ ʧʨʦʙʣʝʤ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʩʨʝʜʥʝʤ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʜʦ 

300 ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʧʦʞʘʨʘ ʧʨʝʚʳʰʘʝʪ 800 ʛʘ. ʆʙʱʘʷ 
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ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ - 255631 ʪʳʩ. ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 83% ʦʪ ʦʙ-

ʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. ʆʛʦʥʴ, ʩʪʠʭʠʡʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶ-

ʱʠʡʩʷ ʚ ʣʝʩʫ, ʯʘʩʪʦ ʩʪʘʥʦʚʠʪʩʷ ʫʛʨʦʟʦʡ ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʙʲʝʢʪʘʤ, ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʫʛʦʜʴʷʤ, ʧʦʩʝʣʢʘʤ ʠ ʞʠʟʥʠ ʣʶʜʝʡ, ʥʘʥʦʩʠʪ ʦʛʨʦʤʥʳʡ 

ʫʱʝʨʙ ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʠ ʧʨʠʨʦʜʝ. 

ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚ ʗʢʫʪʠʠ ʧʦʟʚʦʣʠʪ ʪʫʰʠʪʴ ʧʦʞʘʨʳ ʥʘ ʨʘʥ-

ʥʝʡ ʩʪʘʜʠʠ, ʯʪʦ ʩʥʠʟʠʪ ʧʣʦʱʘʜʠ ʚʦʟʛʦʨʘʥʠʡ ʣʝʩʥʳʭ ʫʛʦʜʠʡ.  

Abstract. The problem of forest fires in Yakutia is one of the most acute 

problems of the forest complex. On average, up to 300 forest fires are recorded 

annually. The average fire area is 800 ha. The total area of the forest fund lands 

is 255,631 thousand rubles. Ha, which is 83% of the total area of the territory of 

the republic. Fire, spontaneously spreading in the forest, often becomes a threat 

to industrial facilities, agricultural land, settlements and people's lives, causing 

huge damage to forestry and nature.  

The introduction of new technologies and the expansion of the capabilities 

of the system for monitoring forest fires in Yakutia will make it possible to ex-

tinguish fires at an early stage, which will reduce the areas of forest fire. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʝʩʥʦʡ ʧʦʞʘʨ, ʗʢʫʪʠʷ, ʤʦʥʠʪʦʨʠʥʛ, ʚʠʜʝʦʥʘʙʣʶ-

ʜʝʥʠʝ, ʚʥʝʜʨʝʥʠʝ. 

Key words: Forest fire, Yakutia, monitoring, surveillance, implementation, 

introduction. 

 

ʃʝʩʘ ʗʢʫʪʠʠ ʦʪʣʠʯʘʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦʡ ʛʦʨʠʤʦʩʪʴʶ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʣʠʤʘʪʘ ʠ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʢʦ-

ʣʦ 8,5 ʪʳʩ. ʧʦʞʘʨʦʚ ʥʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʦʯʪʠ 2,5 ʤʣʥ. ʛʘ, ʥʘ ʢʦʨʥʶ ʩʛʦʨʝʣʦ 

ʧʦʯʪʠ 40 ʤʣʥ. ʤ3 ʜʨʝʚʝʩʠʥʳ. ɺ ʩʨʝʜʥʝʤ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʜʦ 800-

1000 ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʧʦʞʘʨʘ ʧʨʝʚʳʰʘʝʪ 800 ʛʘ. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ (ʤʝʩʪʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ) ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʧʦʞʘʨʦʚ ʷʚʣʷʶʪʩʷ: 

- ʤʝʩʪʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ ʠ ʦʢʨʝʩʪʥʦʩʪʠ ʧʦʩʝʣʢʦʚ. ɺ 

ʵʪʠʭ ʤʝʩʪʘʭ ʧʦʞʘʨʳ ʚʦʟʥʠʢʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʚʳʭʦʜʥʳʝ; 

- ʦʙʦʯʠʥʳ ʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ. ʇʦ 

ʜʘʥʥʳʤ ʥʘʟʝʤʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʠʩʪʦʯʥʠʢʦʤ ʚʦʟʛʦʨʘʥʠʡ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ 

ʠʩʢʨʳ ʠʟ ʛʣʫʰʠʪʝʣʝʡ ʚʝʟʜʝʭʦʜʦʚ; 

- ʤʝʩʪʘ ʣʝʩʦʟʘʛʦʪʦʚʦʢ, ʚʢʣʶʯʘʷ ʜʦʨʦʛʠ, ʧʦ ʢʦʪʦʨʳʤ ʚʝʜʝʪʩʷ ʚʳʚʦʟʢʘ 

ʜʨʝʚʝʩʠʥʳ ʣʠʙʦ ʧʝʨʝʚʦʟʢʘ ʨʘʙʦʯʠʭ ʚʘʭʪʦʚʢʘʤʠ [3]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʩʥʠʞʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ʆʩʦʙʦʛʦ 

ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡ-

ʩʪʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ ʩʠʩʪʝʤʘ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ. ɺʠ-



54 

ʜʝʦʤʦʥʠʪʦʨʠʥʛ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʣʝʩʘʤʠ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʧʦʛʦʜʳ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʪʫʰʠʪʴ ʧʦʞʘʨʳ 

ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ  
ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚ ʈʉ (ʗ) ʟʘ ʧʦ-

ʩʣʝʜʥʠʝ ʩʝʤʴ ʣʝʪ (ʈʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚ ʈʉ (ʗ) ʟʘ ʧʝʨʠʦʜ 2010-2016 ʛʛ. 

 

ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ (1269,4 ʪʳʩ. ʛʘ), ʧʨʦʡʜʝʥʥʘʷ ʦʛʥʝʤ ʟʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, ʧʨʠʰʣʘʩʴ ʥʘ 2014 ʛʦʜ, ʪʘʢ ʢʘʢ ʣʝʪʥʠʡ ʩʝʟʦʥ 

ʵʪʦʛʦ ʛʦʜʘ ʚʳʜʘʣʩʷ ʢʨʘʡʥʝ ʟʘʩʫʰʣʠʚʳʤ. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʚʦʟʛʦʨʘʥʠʡ ï 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠ ʛʨʦʟʳ. 

ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʚʳʛʦʨʘʥʠʷ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʣʝʩʘ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʜʣʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʨʘʩʪʘʥʠʷ ʧʣʦʱʘʜʠ ʧʦʞʘʨʘ ʥʫʞʥʘ ʵʬʬʝʢʪʠʚʥʘʷ ʠ ʩʚʦʝ-

ʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠʣʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʚʨʝʜ, ʠʟʙʝʞʘʪʴ ʙʦʣʴʰʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʧʦʪʝʨʴ ʠ ʟʘʪʨʘʪ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʩʪʨʘʜʘʚʰʝʡ 

ʟʦʥʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʢʦʩʠʩʪʝʤʳ. 

ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ çʃʝʩʥʦʡ ʜʦʟʦʨè ʠ çʃʝʩʦʭʨʘʥʠʪʝʣʴè. ʄʦʱʥʳʝ ʢʘʤʝʨʳ, 

ʩʧʦʩʦʙʥʳʝ çʩʤʦʪʨʝʪʴè ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30 ʢʠʣʦʤʝʪʨʦʚ, ʜʝʥʴ ʠ ʥʦʯʴ ʧʝʨʝʜʘʶʪ 

ʢʘʨʪʠʥʢʫ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʨʝʞʠʤʝ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʠʩʪʝʤʘ ʩʘʤʘ ʧʨʝʜʫʧʨʝʜʠʪ ʦʧʝʨʘʪʦʨʘ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʚʦʟʛʦʨʘʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ ʩʠʩʪʝʤʘʤ ʚʩʝʛʦ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ ʧʷʪʴ ʣʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʦʚ ʚ ʈʦʩʩʠʠ, ʧʦ ʧʦʜʩʯʸʪʘʤ ʄʏʉ, ʫʤʝʥʴʰʠ-

ʣʦʩʴ ʥʘ 20% [1]. 
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ʅʘʧʨʠʤʝʨ, ʚ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ 70 % ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʦʙʥʘʨʫʞʠ-

ʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʨʝʟʢʦ ʧʦʚʳʩʠʣʘʩʴ ʦʧʝʨʘʪʠʚ-

ʥʦʩʪʴ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ [2]. 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ çʃʝʩʦʭʨʘʥʠʪʝʣʴè ʚ ʗʢʫʪʠʠ ʩʵʢʦʥʦʤʠʪ ʩʫʱʝʩʪʚʝʥ-

ʥʳʝ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʙʣʘʛʦʜʘʨʷ ʜʦʩʪʠʞʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʤʦʤʝʥʪʘʣʴ-

ʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʜʳʤ/ʧʦʞʘʨ ʚ ʟʦʥʝ ʚʠʜʠʤʦʩʪʠ ʢʘʤʝʨ. 

ʆʩʥʦʚʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ: 

- ʚʠʟʫʘʣʴʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʧʦʞʘʨʘ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʠ ʧʣʦʱʘʜʠ ʧʦʞʘʨʘ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʦʚʝʱʝʥʠʝ ʦ ʧʦʞʘʨʝ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʙʣʠʞʘʡʰʠʭ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ; 

- ʟʘʱʠʱʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʟʝʤʥʦʛʦ ʰʘʨʘ; 

- ʨʘʙʦʪʘʝʪ ʥʘ ʣʶʙʦʡ ʪʝʭʥʠʢʝ ʙʝʟ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ; 

- ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʢ ʤʝʩʪʫ ʚʦʟʛʦʨʘʥʠʷ; 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦ-

ʪʫʰʝʥʠʷ; 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʫʯʸʪ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʣʝʩʥʦʤ ʧʦʞʘʨʝ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʫʯʸʪ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʫʯʸʪ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʠ ʪʫʰʝʥʠʷ ʣʝʩʥʳʭ 

ʧʦʞʘʨʦʚ; 

- ʚʦʟʤʦʞʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʯʠʥ ʚʦʟʛʦʨʘʥʠʷ (ʬʦʪʦ ʠ ʚʠʜʝʦ ʠʟ ʘʨʭʠ-

ʚʘ); 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʨʘʩʯʝʪ ʫʱʝʨʙʘ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ (ʦʪʦʙʨʘʞʝʥʠʝ ʯʘʩʪʦ ʛʦʨʠ-

ʤʳʭ ʪʦʯʝʢ); 

ɺ ʙʫʜʫʱʝʤ ʉʠʩʪʝʤʘ çʃʝʩʦʭʨʘʥʠʪʝʣʴè ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʧʣʘʪ-

ʬʦʨʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʣʘʩʪʠ, ʘ ʦʙʥʘʨʫʞʝʥʠʝ ʧʦʞʘʨʦʚ ï ʙʫʜʝʪ ʦʜʥʦʡ ʠʟ ʝʸ 

ʦʯʝʥʴ ʧʦʣʝʟʥʳʭ ʬʫʥʢʮʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʩʥʠʞʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʩʥʳʭ ʧʦ-

ʞʘʨʦʚ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʚ 

ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʗʢʫʪʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ: ʩʠʩʪʝʤʘ ʚʠ-

ʜʝʦʤʦʥʠʪʦʨʠʥʛʘ. ɺʠʜʝʦʤʦʥʠʪʦʨʠʥʛ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʙʣʶʜʝʥʠʝ 

ʟʘ ʣʝʩʘʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʛʦʜʳ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʪʫʰʠʪʴ ʧʦʞʘʨʳ 

ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ. 
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ʄʫʨʪʘʟʘʝʚ ʉʘʡʜ-ɸʣʴʚʠ ʖʩʫʧʦʚʠʯ, 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ 

ɻʨʦʟʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɼ. ʄʠʣʣʠʦʥʱʠʢʦʚʘ, ʛ. ɻʨʦʟʥʳʡ 

ʄʘʛʦʤʘʜʦʚ ʍʘʤʠʜ ɸʙʜʫʣʤʝʞʠʜʦʚʠʯ  

ʤʘʛʠʩʪʨʘʥʪ, ʌɻɹʆʋ ɺʆ  

ɻʨʦʟʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɼ. ʄʠʣʣʠʦʥʱʠʢʦʚʘ, ʛ. ɻʨʦʟʥʳʡ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʪʚʝʨ-

ʞʜʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʚʷʞʫʱʝʛʦ ʥʘ 

ʦʩʥʦʚʝ ʤʠʢʨʦʥʘʧʦʣʥʠʪʝʣʝʡ ʠʟ ʪʦʥʢʦʤʦʣʦʪʳʭ ʢʚʘʨʮʝʚʳʭ ʧʝʩʢʦʚ ʠ ʭʠʤʠʯʝ-

ʩʢʠʭ ʜʦʙʘʚʦʢ ʥʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʙʝʪʦʥʦʚ.  

Abstract: The article presents the results of studies confirming the effec-

tiveness of using composite binder based on micronutrients from fine-grained 

quartz sands and chemical additives for the formation of fine-grained concrete. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʙʝʪʦʥʳ, ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘ-

ʥʠʝ, ʤʝʭʘʥʦʘʢʪʠʚʘʮʠʷ, ʤʠʢʨʦʥʘʧʦʣʥʠʪʝʣʠ, ʪʦʥʢʦʤʦʣʦʪʳʝ ʢʚʘʨʮʝʚʳʝ ʧʝʩʢʠ, 

ʟʝʨʥʦʚʦʡ ʩʦʩʪʘʚ, ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʚʷʞʫʱʝʝ. 

Key words: high-quality concretes, structure formation, mechanoactiva-

tion, micronutrients, fine-grained quartz sands, grain composition, composite 

binder. 

ʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʙʝʪʦʥʦʚ ʜʣʷ ʜʦʨʦʞʥʦ-

ʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʘʢ ʢʘʢ 

ʧʦʣʫʯʘʝʤʳʡ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʥʘʣʠʯʠʠ ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʘʛʨʝʩ-

ʩʠʚʥʳʭ ʩʨʝʜ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʜʦʨʦʞʥʦʛʦ 

ʙʝʪʦʥʘ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚʦ 

ʚʩʝ ʚʨʝʤʝʥʘ [1 ʩ.213, 3 ʩ. 121]. 

ʐʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʜ-

ʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʷʞʝʣʳʤ ʙʝ-
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ʪʦʥʦʤ, ʨʘʩʭʦʜ ʮʝʤʝʥʪʘ (ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʮʝʤʝʥʪʘ) ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʥʝʜʦʩʪʘʪ-

ʢʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ ʚ ʩʦʩʪʘʚ ʙʝʪʦʥʥʦʡ ʩʤʝ-

ʩʠ ʙʳʣʠ ʚʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

- ʤʠʢʨʦʥʘʧʦʣʥʠʪʝʣʴ; 

- ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ; 

- ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʘʷ ʬʠʙʨʘ; 

ɺ ʢʘʯʝʩʪʚʝ ʤʠʢʨʦʥʘʧʦʣʥʠʪʝʣʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʚʷ-

ʞʫʱʝʛʦ, ʢʦʪʦʨʦʝ ʧʨʠʤʝʥʷʣʦʩʴ ʩ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʢʣʠʥʢʝʨʥʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ʚʷʞʫʱʝʛʦ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʩʪʘʚʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʣʢʠʝ ʢʚʘʨʮʝʚʳʝ 

ʧʝʩʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɼʦʡʯʫ-ɹʘʨʟʦʡ (ʨʠʩʫʥʦʢ 1).  

 
ʈʠʩʫʥʦʢ 1 ï ʄʝʣʢʠʝ ʢʚʘʨʮʝʚʳʝ ʧʝʩʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɼʦʡʯʫ-ɹʘʨʟʦʡ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ï ʜʦʙʘʚʢʠ ʤʝʣʢʠʡ ʧʝʩʦʢ ʧʦʜ-

ʚʝʨʛʘʣʠ ʧʦʤʦʣʫ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʦʣʠʢʦʚʦʡ ʤʝʣʴʥʠʮʝ 

ʄʃʈ-15 ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʝʘʢʮʠʦʥʥʦʡ ʠ ʨʝʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʤʝʩʠ 

ʩ ʮʝʤʝʥʪʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʟʝʨʥʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʝʩʢʘ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ɼʦʡʯʫ-ɹʘʨʟʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʄʝʪʦʜʦʤ ʩʢʘʥʠʨʫʶʱʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʢʘʟʘʥʦ (ʨʠʩʫʥʦʢ 2), ʥʘʣʠʯʠʝ ʟʝʨʝʥ ʥʝʧʨʘʚʠʣʴ-

ʥʦʡ ʬʦʨʤʳ ʩ ʦʚʘʣʴʥʳʤʠ, ʩʛʣʘʞʝʥʥʳʤʠ ʢʦʥʪʫʨʘʤʠ, ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝ-

ʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʩʪʨʦʫʛʦʣʴʥʳʝ ʦʙʣʦʤʢʠ. ɺ ʦʙʲʝʤʝ ʧʝʩʢʘ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʪʘʢʠʝ ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʢʘʢ ʠʣʴʤʝʥʠʪ, ʨʫʪʠʣ, ʤʘʛʥʝʪʠʪ, ʛʝʤʘʪʠʪ. ʇʦʚʝʨʭ-

ʥʦʩʪʴ ʟʝʨʝʥ ʢʚʘʨʮʘ ʤʝʩʪʘʤʠ ʠʤʝʝʪ ʧʨʦʤʘʟʢʠ ʢʘʦʣʠʥʠʪʘ. ʊʘʢ ʞʝ ʦʙʥʘʨʫʞʝ-

ʥʦ ʥʘʣʠʯʠʝ ʦʪʜʝʣʴʥʳʭ ʠʟʦʤʝʪʨʠʯʥʳʭ ʟʝʨʝʥ ʘʣʴʙʠʪʘ ʠ ʤʠʢʨʦʢʣʠʥʘ, ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʳʝ ʧʨʦʩʣʦʡʢʠ ʩʣʶʜʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. ʄʝʩʪʘʤʠ ʯʘʩʪʠʮʳ ʢʚʘʨʮʘ 

ʠʤʝʶʪ ʢʘʚʝʨʥʳ ʚʳʱʝʣʦʯʝʥʥʳʭ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ. ʕʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʳʡ 

ʤʠʢʨʦʘʥʘʣʠʟ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʩʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʦʢʩʠʜʘʤʠ, %: 

MgOï6,32; Al 2O3ï14,99; SiO2 ï73,83; P2O5 ï1,14; K2O ï 1,83; CaO ï 0,6; TiO2 

ï0,32; Fe2O3 ï0,97 [4 ʩ.67]. 
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ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʟʝʨʥʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʝʩʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  

ɼʦʡʯʫ-ɹʘʨʟʦʡ 

ʈʘʟʤʝʨ ʩʠʪ, ʤʤ 2,5 1,25 0,63 0,315 0,14 
ʆʩʪʘʪʦʢ 

ʥʘ ʜʥʝ ʩʠʪ 

ʏʘʩʪʥʳʝ ʦʩʪʘʪʢʠ, % - - - 0,3 94,9 
21 

ʇʦʣʥʳʝ ʦʩʪʘʪʢʠ, % - - - 0,3 95,2 

ʄʦʜʫʣʴ ʢʨʫʧʥʦʩʪʠ, ʄʢ 0,95 

ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʝʚʠʜʥʳʭ ʠ ʛʣʠ-

ʥʠʩʪʳʭ ʯʘʩʪʠʮ, % 
- 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʟʝʨʝʥ, ʢʛ/ʤ3 2360 

ʉʨʝʜʥʷʷ ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ, 

ʢʛ/ʤ3 
1320 

ʇʫʩʪʦʪʥʦʩʪʴ ʧʝʩʢʘ, % 17,8 

 

  
ʈʠʩʫʥʦʢ 2ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʟʝʨʝʥ ʧʝʩʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɼʦʡʯʫ-ɹʘʨʟʦʡ 

 

ɺ ʢʘʯʝʩʪʚʝ ʭʠʤʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ 

Glenium 328. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ ʜʦʙʘʚʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʚʦʝ ʚʳʩʦʢʦʪʝʭʥʦ-

ʣʦʛʠʯʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʙʝʪʦʥʦʚ. 

ɼʠʩʧʝʨʩʥʦʝ ʬʠʙʨʦʚʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʛʣʘʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʙʝʪʦʥʘ - ʥʠʟʢʫʶ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩ-

ʪʷʞʝʥʠʠ ʠ ʭʨʫʧʢʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ. ʌʠʙʨʦʙʝʪʦʥ ʠʤʝʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦ-

ʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʠ ʥʘ ʩʨʝʟ, ʫʜʘʨʥʫʶ ʠ ʫʩʪʘʣʦʩʪʥʫʶ 

ʧʨʦʯʥʦʩʪʴ, ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ, ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ, 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʞʘʨʦʧʨʦʯʥʦʩʪʴ ʠ ʧʦʞʘʨʦʩʪʦʡʢʦʩʪʴ. ɺ ʠʩʩʣʝʜʫʝʤʳʭ 

ʩʦʩʪʘʚʘʭ ʧʨʠʤʝʥʷʣʦʩʴ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʝ ʚʦʣʦʢʥʦ ɺʉʄ ʜʣʠʥʦʡ ʚʦʣʦʢʦʥ 12 

ʤʤ [2 ʩ.110, 5 ʩ. 218]. 

ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʚ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʨʝʜʥʠʭ ʧʝʩ-

ʢʦʚ, ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʢʘʯʝʩʪʚʝ ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʟʘʧʦʣʥʠʪʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʩʤʝʰʠ-

ʚʘʥʠʝʤ ʆʩʝʪʠʥʩʢʦʛʦ ʠ ʏʝʨʚʣʝʥʩʢʦʛʦ ʧʝʩʢʦʚ. ʊʘʢ ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥ-

ʥʳʡ ʩʦʩʪʘʚ ʧʦʟʚʦʣʷʝʪ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʪʦʥʘ, 

http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1398.NuDctQYRFX5U6fDLZDD4fztJ3HfJL1VjyT4FnV9k7D6YDosZ-4Ji7DTeq5tYnpB7.560db585ec09b3425c30d3f2284a324047471f3b&uuid=&state=PEtFfuTeVD5kpHnK9lio9XPOnieP7YQBovzVqj9ang0YEepmskggOQ&data=UlNrNmk5WktYejR0eWJFYk1LdmtxblF1aF96dnNDYl9YeWZrZjh4SGxyR3k3RUxLRlVPNzdOVkRnaURXU1RSVEZwaDNJZmxxS09RQ0VLRHR2aFBORXprdnR3RDA3a1NDS0Z2NGl0NURVYlNIWGZNREw4S05nSU0wa1JDTGYyQ3E1cFFSVUFXZU9zMEdXTXpJRVBvRzl3&b64e=2&sign=dbec3c3cad7db313bd13b42c5bc07a47&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFBGuQ3ENEzC_hZ8aCl2k1JyCAXCH-C2tcdMuMvuRcSHEtI6tB-V5CTJqb8sH0VpAkcPZUcu2NASlPayKWQleaEYyUnd6tl4_Iqo5CfDnOMDzCCCuq7Qda_7yKmhK95hPRa0LxYnYN-u5w4VIARw-TUbL8hvEeggmiCXmqcl54-vHyU-i6aI-punXX3f-gl67PyzJhPKhMl_vqO_UV6eWzWC35OrZXonhCjKOQ1u6gMMr_9N5ppWeqtJZ8EK15rk5YcKZ6YeHiwBqYLBqt1CLa2V429WoW4nJr8eBiJF6XGUKvbvBMsU1xWyrFFjhLS_dG0wwqoFNjTVev0YeiziWeMOlL4k2O30ugKg7VqUbhM1au_YkXj9LIzFh6OVA2_anc0GlavLu6Qpck5ygRhD3m8hRnjqQicQ3hCu7gyYYadKOMN54dHVdjXlDksAm0a5vTqThb8K2_9AyyEvV5Ba8_KXIzvJl9S2-6EQ5_XAZ4HK32vJ-mL1QIgSqf2u5Ys6EsMRBPRZ0AvTVnZu0I6WKfc5NNSwOuFf-v2TQLiUcjhJjhKXqw8GKWoEJ2K8Z-2VpAzDIlhq5TuVVNjzF-aDDP8G8jC9X5YQl6E0skA7jXuYIvJAGSckhoRdvHI0P5-4JFCYtd_nfcEKMSDGqH6Cddtlu5f7xx82v-EtQzllInu5r&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpVBUyA8nmgREzdS8SkVzMFOX1ilpoI-2mz6gm9RMr41b8IffCR2aDMyFj4uAv_PQPaItc98TUu0QoCqTsqd5aWfwWClxM1SXyFKWXJDI_EQtYeIn2g1IvSg&l10n=ru&cts=1492787854358&mc=3.7321588913645716
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ʧʝʩʢʠ ʢʦʤʙʠʥʠʨʦʚʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʢʨʠʚʘʷ ʧʨʦʩʝʠʚʘʥʠʷ ʧʝʩʢʘ ʥʘ ʛʨʘʬʠʢʝ 

ʟʝʨʥʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʣʝʛʣʘ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʚʥʦ ʤʝʞʜʫ 

ʛʨʘʥʠʮʘʤʠ ʦʩʥʦʚʘʥʠʷ ʤʝʣʢʦʛʦ ʠ ʢʨʫʧʥʦʛʦ ʧʝʩʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʧʝʩʢʦʚ 55:45 (ʆʩʝʪʠʥʩʢʠʡ : ʏʝʨʚʣʝʥʩʢʠʡ) (ʨʠʩʫʥʦʢ 

3). 

ɼʣʷ ʟʘʪʚʦʨʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚʦʜʘ ʚʦʜʦʧʨʦʚʦʜʥʘʷ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ɻʆʉʊ 23732-79 çɺʦʜʘ ʜʣʷ ʙʝʪʦʥʦʚ ʠ ʨʘʩʪʚʦʨʦʚè. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʝʩʢʘ, ʠʩʧʦʣʴʟʦʚʘʥ-

ʥʦʛʦ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʚʷʞʫʱʝʛʦ, ʧʦʣʫ-

ʯʝʥʥʦʛʦ ʩʦʚʤʝʩʪʥʳʤ ʧʦʤʦʣʦʤ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ (80 %) ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʧʦʨʦʰʢʘ ʠʟ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ (20 %) ʜʦ ʫʜʝʣʴʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ S ʫʜ = 420 ʤ
2/ʢʛ, ʚ ʪʘʙʣʠʮʘʭ 3 ʠ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ. 

ʊʘʙʣʠʮʘ 2 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʝʩʢʘ (ʆʩʝʪʠʥʩʢʠʡ ʠ 

ʏʝʨʚʣʝʥʩʢʠʡ ʧʝʩʢʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 55:45) 

ʈʘʟʤʝʨ ʩʠʪ, ʤʤ 5 2,5 1,25 0,63 0,315 0,14 
ʆʩʪʘʪʦʢ ʥʘ 

ʜʥʝ ʩʠʪ 

ʏʘʩʪʥʳʝ ʦʩʪʘʪʢʠ, % 0,9 13,9 6,6 16 44,3 15,8 
2,5 

ʇʦʣʥʳʝ ʦʩʪʘʪʢʠ, % 0,9 14,8 221,4 37,4 81,7 97,5 

ʄʦʜʫʣʴ ʢʨʫʧʥʦʩʪʠ 2,537 

ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʝʚʠʜʥʳʭ 

ʠ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ, % 
2,5 

ʀʩʪʠʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʟʝ-

ʨʝʥ, ʛ/ʩʤ3 
2,56 

ʉʨʝʜʥʷʷ ʥʘʩʳʧʥʘʷ ʧʣʦʪ-

ʥʦʩʪʴ, ʛ/ʩʤ3 
1,471 

ʇʫʩʪʦʪʥʦʩʪʴ ʧʝʩʢʘ, % 99,943 

http://www.vashdom.ru/gost/23732-79/
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ʈʠʩʫʥʦʢ 3 ï ʂʨʠʚʘʷ ʧʨʦʩʝʠʚʘʥʠʷ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʝʩʢʘ 

 

ʊʘʙʣʠʮʘ 3 

ʉʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʚʷʞʫʱʝʛʦ (ʂɺ-80) 

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʦʪʜʝʣʝʥʠʷ (ʦʙʲʝʤʥʳʡ) ɺʂ ,% 35,97 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʷʛʯʝʥʠʷ ʈɸɿʄʢ  0,9 

ʊʦʥʢʦʩʪʴ ʧʦʤʦʣʘ (ʦʩʪʘʪʦʢ ʥʘ ʩʠʪʝ), ʊ, % 14 

 

ʊʘʙʣʠʮʘ 4 

ʉʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʚʷʞʫʱʝʛʦ (ʂɺ-80) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʚʷʞʫʱʝʛʦ 

ʅʦʨʤʘʣʴʥʘʷ 

ʛʫʩʪʦʪʘ ʂɺɺ 

ʉʨʦʢʠ ʩʭʚʘʪʳ-

ʚʘʥʠʷ ʂɺɺ ʥʦʨ-

ʤʘʣʴʥʦʡ ʛʫʩʪʦ-

ʪʳ, 

ʯ-ʤʠʥ 

ɸʢʪʠʚʥʦʩʪʴ 

ʧʨʠ ʪʚʝʨ-

ʜʝʥʠʠ ʚ ʪʝ-

ʯʝʥʠʠ 

7ʩʫʪ., 

ʄʇʘ 

ɸʢʪʠʚʥʦʩʪʴ 

ʧʨʠ ʪʚʝʨ-

ʜʝʥʠʠ ʚ ʪʝ-

ʯʝʥʠʠ 28 

ʩʫʪ., 

ʄʇʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʦʜʳ 

ʛ % ʥʘʯʘʣʦ ʢʦʥʝʮ Rʠʟʛ Rʩʞ Rʠʟʛ Rʩʞ 

ʂɺ-80 100 25 1-20 1-50 2,9 41,9 5,6 60 

 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʚʷʞʫʱʝʛʦ ʚʝʱʝʩʪʚʘ ʠʟʛʦ-

ʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ ʜʠʩʧʝʨʩʥʦ-ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʬʠʙ-

ʨʦʚʦʣʦʢʥʦʤ. ʉʦʩʪʘʚʳ ʙʝʪʦʥʦʚ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʥʳ 

ʚ ʪʘʙʣʠʮʝ 5. 
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ʊʘʙʣʠʮʘ 5 

ʉʚʦʡʩʪʚʘ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʙʝʪʦʥʦʚ ʥʘ ʂɺ 
ˉ
 
ʩ
ʦ
ʩ
ʪ
ʘ
ʚ
ʦ
ʚ
.

 

ʈʘʩʭʦʜ ʤʘʪʝʨʠʘʣʦʚ, ʢʛ/ʤ3 ɺ/ʎ 

ʇʨʦʯʥʦʩʪʴ ʥʘ 
ʩʞʘʪʠʝ ʚ ʚʦʟ-
ʨʘʩʪʝ ʩʫʪ., 
ʄʇʘ 

ʇʎ 
ʄʅ 

ʇ 
ʆʩʝʪʠʷ 
ʄʢ=3,3 

ʇ 
ʏʝʨʚʣ. 
ʄʢ=1,9 

ɺ ʌʠʙʨʘ ɼ  7 28 

ʉʦʦʪʥʦʰʝʥʠʝ 80/20 (10ʤʠʥʫʪ) 
1 336/84 946 774 160 3 4,2 0,38 6,46 36,46 
2 400/100 902 738 185 3 5 0,37 12,24 44,28 
3 448/112 935 765 219 3 5,6 0,39 11,22 45,64 

ʉʦʦʪʥʦʰʝʥʠʝ 70/30 (10ʤʠʥʫʪ) 
4 294/126 946 774 160 3 3,7 0,38 3,4 34,93 
5 350/150 902 738 185 3 4,4 0,37 8,84 38,84 
6 392/168 935 765 219 3 4,9 0,39 11,05 34,62 

ʉʦʦʪʥʦʰʝʥʠʝ 60/40 (10ʤʠʥʫʪ) 
7 252/168 946 774 160 4 4,2 0,38 3,23 23,23 
8 300/200 902 738 185 4 5 0,37 5,1 25,95 
9 336/224 935 765 219 4 5,6 0,39 8,16 21,39 

ʉʦʦʪʥʦʰʝʥʠʝ 80/20 (5ʤʠʥʫʪ) 
10 336/84 946 774 160 2,5 4,2 0,38 6,63 48,5 
11 400/100 902 738 185 2,5 5 0,37 9,35 40,72 
12 448/112 935 765 219 2,5 5,6 0,39 12,58 47,34 

ʉʦʦʪʥʦʰʝʥʠʝ 70/30 (5ʤʠʥʫʪ) 
13 294/126 946 774 160 2,5 3,7 0,38 5,44 27,82 
14 350/150 902 738 185 2,5 4,4 0,37 8,16 29,18 
15 392/168 935 765 219 2,5 4,9 0,39 7,65 33,43 

ʉʦʦʪʥʦʰʝʥʠʝ 60/40 (5ʤʠʥʫʪ) 
16 252/168 946 774 160 2,5 4,2 0,38 3,4 24,76 
17 300/200 902 738 185 2,5 5 0,37 7,31 28,84 
18 336/224 935 765 219 2,5 5,6 0,39 7,31 20,88 

ʉʦʦʪʥʦʰʝʥʠʝ 80/20 (30ʤʠʥʫʪ) 
19 336/84 946 774 160 2,5 4,2 0,38 6,29 46,46 
20 400/100 902 738 185 2,5 5 0,37 6,97 49,18 
21 448/112 935 765 219 2,5 5,6 0,39 12,07 46,49 

ʉʦʦʪʥʦʰʝʥʠʝ 70/30 (30ʤʠʥʫʪ) 
22 294/126 946 774 160 2,5 3,7 0,38 5,1 26,63 
23 350/150 902 738 185 2,5 4,4 0,37 6,8 28,5 
24 392/168 935 765 219 2,5 4,9 0,39 9,35 20,2 

ʉʦʦʪʥʦʰʝʥʠʝ 60/40 (30ʤʠʥʫʪ) 
25 252/168 946 774 160 2,5 4,2 0,38 3,23 23,23 
26 300/200 902 738 185 2,5 5 0,37 5,1 25,95 
27 336/224 935 765 219 2,5 5,6 0,39 8,16 21,39 
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ɺʳʚʦʜʳ: ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʤʧʣʝʢʩ-

ʥʦʝ ʜʝʡʩʪʚʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ, ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ Glenium 328 ʠ 

ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʡ ʬʠʙʨʳ ɺʉʄ ʜʣʠʥʦʡ ʚʦʣʦʢʦʥ 12 ʤʤ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘ-

ʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʩʚʦʡʩʪʚʘʭ ʤʝʣʢʦʟʝʨʥʠ-

ʩʪʳʭ ʜʠʩʧʝʨʩʥʦ-ʘʨʤʠʨʦʚʘʥʥʳʭ ʙʝʪʦʥʦʚ ʠ ʧʦʟʚʦʣʠʪ ʥʘʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦ-

ʣʫʯʠʪʴ ʚʳʩʦʢʦʧʨʦʯʥʫʶ ʠ ʜʦʣʛʦʚʝʯʥʫʶ ʙʝʪʦʥʥʫʶ ʤʘʪʨʠʮʫ. 

ʀʟʫʯʝʥʳ ʤʦʨʬʦʣʦʛʠʷ ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʤʝʣʢʠʭ ʢʚʘʨʮʝʚʳʭ ʧʝʩʢʦʚ ʜʣʷ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʠʩʧʝʨʩʥʦ-ʘʨʤʠʨʦʚʘʥʥʳʭ ʙʝʪʦʥʘʭ ʚ ʢʘʯʝʩʪʚʝ ʪʦʥʢʦʜʠʩ-

ʧʝʨʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ, ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʩʪʘʚʳ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʙʝʪʦʥʦʚ ʢʣʘʩ-

ʩʦʚ ʧʦ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ɺ25-ɺ40 ʧʣʦʪʥʦʩʪʴʶ ʜʦ 2480 ʢʛ/ʤ3, ʜʦʢʘʟʘʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ Glenium 328 ʧʨʠ ʧʦʣʫ-

ʯʝʥʠʠ ʙʝʪʦʥʦʚ ʜʣʷ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʫʨʪʘʟʘʝʚ ʉ-ɸ.ʖ. ʄʝʣʢʦʟʝʨʥʠʩʪʳʝ ʙʝʪʦʥʳ ʥʘ ʦʩʥʦʚʝ ʦʪʩʝʚʦʚ 

ʜʨʦʙʣʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʤʦʱʝʥʠʷ / ʉ-ɸ. ʖ. ʄʫʨʪʘʟʘʝʚ, 

ʄ.ʐ. ʉʘʣʘʤʘʥʦʚʘ, ɺ.ʍ. ʍʘʜʠʩʦʚ // ʄʘʪʝʨʠʘʣʳ V ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝ-
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ʕʌʌɽʂʊʀɺʅʓɽ ʄɽʃʂʆɿɽʈʅʀʉʊʓɽ ɹɽʊʆʅʓ ʅɸ ʆʉʅʆɺɽ 

ʎɽʄɽʅʊʆɺ ʅʀɿʂʆʁ ɺʆɼʆʇʆʊʈɽɹʅʆʉʊʀ 

 

ʉʘʣʘʤʘʥʦʚʘ ʄʘʜʠʥʘ ʐʘʭʠʜʦʚʥʘ, 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ 

ɻʨʦʟʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɼ. ʄʠʣʣʠʦʥʱʠʢʦʚ, ʛ. ɻʨʦʟʥʳʡ 

ʄʘʛʦʤʘʜʦʚʘ ɿʘʣʠʥʘ ʈʫʩʣʘʥʦʚʥʘ, 

ʤʘʛʠʩʪʨʘʥʪ, ʌɻɹʆʋ ɺʆ ɻʨʦʟʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ʘʢʘʜʝʤʠʢʘ ʄ.ɼ. ʄʠʣʣʠʦʥʱʠʢʦʚʘ, ʛ. ɻʨʦʟʥʳʡ 

ʄʘʤʘʢʘʝʚ ɼʞʘʤʘʣʘʡ ʀʣʴʷʩʦʚʠʯ 

ʤʘʛʠʩʪʨʘʥʪ, ʌɻɹʆʋ ɺʆ ɻʨʦʟʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  

ʘʢʘʜʝʤʠʢʘ ʄ.ɼ. ʄʠʣʣʠʦʥʱʠʢʦʚʘ, ʛ. ɻʨʦʟʥʳʡ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘ-

ʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʙʝʪʦʥʦʚ ʥʘ ʦʩʥʦʚʝ ʮʝʤʝʥʪʦʚ ʥʠʟʢʦʡ 

ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʥʘʨʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʢʨʝʤʥʝʟʝʤʠʩʪʦʡ 

ʧʨʠʨʦʜʳ.  

Abstract: The article presents the results of studies confirming the effec-

tiveness of using a composite binder based on micronutrients from finely ground 

quartz sands and chemical additives to the structure formation of fine-grained 

concrete. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʙʝʪʦʥʳ, ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ, 

ʘʢʪʠʚʘʮʠʷ, ʙʠʥʘʨʥʳʝ ʧʦʨʦʰʢʠ, ʤʠʢʨʦʥʘʧʦʣʥʠʪʝʣʠ, ʪʦʥʢʦʤʦʣʦʪʳʝ ʢʚʘʨʮʝ-

ʚʳʝ ʧʝʩʢʠ, ʟʝʨʥʦʚʦʡ ʩʦʩʪʘʚ, ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʚʷʞʫʱʝʝ. 

Key words: fine-grained concretes, structure formation, activation, binary 

powders, micronutrients, fine-grained quartz sands, grain composition, compo-

site binder. 

 

ʇʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʮʝʤʝʥʪʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʷ ʝʛʦ ʩʪʨʫʢ-

ʪʫʨʳ ʟʘ ʩʯʝʪ ʫʪʦʯʥʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʚʚʝʜʝʥʠʷ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʘʢʪʠʚʥʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʧʨʠʨʦʜʥʦʛʦ ʠʣʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʧʦʟʚʦʣʷʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʧʦʩʦʙʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʘʢ ʠʟʜʝʣʠʡ, 

ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʡ [1 ʩ.214, 3 ʩ.100]. ʄʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ, ʚʚʝʜʝʥʥʳʝ ʚ ʚʷ-

ʞʫʱʝʝ ʠʣʠ ʙʝʪʦʥ, ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʮʝʤʝʥʪʘ ʠʣʠ ʧʦʚʳʩʠʪʴ ʧʨʦ-

ʝʢʪʥʫʶ ʤʘʨʢʫ ʙʝʪʦʥʘ ʠ ʧʦʣʫʯʠʪʴ ʠʟʜʝʣʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠ ʤʝʥʴʰʝʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʧʦʣʥʦʡ ʛʠʜ-

ʨʘʪʘʮʠʠ ʤʠʥʝʨʘʣʦʚ ʢʣʠʥʢʝʨʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʠʢʨʦʩʪʨʫʢ-

ʪʫʨʳ ʙʝʪʦʥʘ [4 ʩ.110, 5 ʩ.124]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦ-

ʥʘ, ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʮʝʤʝʥʪʦʚ, ʧʦ ʜʘʥʥʳʤ ʤʥʦʛʦ-
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ʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2 ʩ. 10, 3 ʩ. 99, 6 ʩ. 68, 7 ʩ. 218] ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʧʦʚʳʰʝʥʥʦʡ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʝʡ ʵʪʠʭ ʥʦʚʳʭ ʚʠʜʦʚ ʚʷʞʫʱʠʭ ʷʚʣʷʶʪʩʷ ʮʝʤʝʥʪʳ ʥʠʟʢʦʡ ʚʦʜʦʧʦʪʨʝʙ-

ʥʦʩʪʠ (ʎʅɺ), ʧʨʝʜʣʦʞʝʥʥʳʝ ɺ.ɻ. ɹʘʪʨʘʢʦʚʳʤ, ʖ.ʄ. ɹʘʞʝʥʦʚʳʤ, ʐ.ʊ. ɹʘ-

ʙʘʝʚʳʤ, ʅ.ʅ. ɼʦʣʛʦʧʦʣʦʚʳʤ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʳʩʦʢʦʧʨʦʯʥʳʝ ʙʝʪʦʥʳ ʤʘʨʦʢ M 1100-1200 [4 ʩ.109].  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʮʝʥʪʨʝ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠè ɻɻʅʊʋ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɼ. ʄʠʣʣʠʦʥʱʠʢʦʚʘ ʧʨʦʚʦʜʠʣʠʩʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʣʢʦ-

ʟʝʨʥʠʩʪʳʭ ʙʝʪʦʥʦʚ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝ-

ʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʮʝʧʪʫʨʳ ʚʷʞʫʱʠʭ ʥʠʟʢʦʡ ʚʦ-

ʜʦʧʦʪʨʝʙʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʦʟʠʪʦʚ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʛʠʦʥʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʩʚʷʟʠ 

ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʙʝʪʦʥʦʚ, ʧʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʢʘʯʝʩʪʚʝ ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʟʘʧʦʣʥʠʪʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʩʤʝʰʠʚʘʥʠʝʤ ʏʝʨʚʣʝʥʩʢʦʛʦ 

ʠ ʂʘʨʘʙʫʣʘʢʩʢʦʛʦ ʧʝʩʢʦʚ. ʂʚʘʨʮʝʚʳʝ ʧʝʩʢʠ ʵʪʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʤʝʰʠʚʘ-

ʣʠʩʴ ʪʘʢ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʤʦʜʫʣʴ ʢʨʫʧʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʧʝʩʢʦʚ ʂʘʨʘʙʫʣʘʢʩʢʦʛʦ ʠ ʏʝʨʚʣʝʥʩʢʦʛʦ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ 50:50 %. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʥʦʛʦ ʧʝʩʢʘ, ʘ ʥʘ ʨʠʩʫʥʢʝ 1 ʢʨʠʚʘʷ ʧʨʦʩʝ-

ʠʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʟʝʨʥʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʦʜʫʣʷ ʢʨʫʧʥʦʩʪʠ, ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʤʝʪʦʜʠʢʝ ɻʆʉʊ 8735-88. çʇʝʩʦʢ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʄʝʪʦʜʳ ʠʩʧʳʪʘ-

ʥʠʷè.  

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʘʨʘʙʫʣʘʢʩʢʦʛʦ ʠ 

ʏʝʨʚʣʝʥʩʢʦʛʦ ʧʝʩʢʦʚ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 50:50 

ʈʘʟʤʝʨ ʩʠʪ, ʤʤ 5 2,5 1,25 0,63 0,315 0,14 
ʆʩʪʘʪʦʢ 

ʥʘ ʜʥʝ ʩʠʪ 

ʏʘʩʪʥʳʝ ʦʩʪʘʪʢʠ, % 4,7  10,9 7,3 12.0 50,8 12,6 
1,7 

ʇʦʣʥʳʝ ʦʩʪʘʪʢʠ, % 4,7 15,6 22,9 34,9 85,7 98,3 

ʄʦʜʫʣʴ ʢʨʫʧʥʦʩʪʠ 2,621 

ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʝ-

ʚʠʜʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ 

ʯʘʩʪʠʮ, % 

2,4 

ʀʩʪʠʥʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʟʝʨʝʥ, ʛ/ʩʤ3 
2,56 

ʉʨʝʜʥʷʷ ʥʘʩʳʧʥʘʷ 

ʧʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 
1,528 

ʇʫʩʪʦʪʥʦʩʪʴ ʧʝʩʢʘ, 

% 
99,94 
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ʈʠʩʫʥʦʢ 1 ï ʂʨʠʚʘʷ ʧʨʦʩʝʠʚʘʥʠʷ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʝʩʢʘ  

 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʙʳʣ ʧʦʣʫʯʝʥ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʤʝʣʢʠʡ ʟʘʧʦʣʥʠ-

ʪʝʣʴ, ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʙʳʣʦ ʧʦʣʫʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʨʝʮʝʧʪʫʨʳ ʎʅɺ, 

ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʤʦʣʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ, ʘʢʪʠʚ-

ʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ʠ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʚʷʞʫʱʝʛʦ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʄ500 ɼ0 

ʏʠʨʠ-ʖʨʪʦʚʩʢʦʛʦ ʮʝʤʝʥʪʥʦʛʦ ʟʘʚʦʜʘ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʏʝʯʝʥʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ. 

ʊʘʙʣʠʮʘ 2 

ʎʝʤʝʥʪʳ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʋʜʝʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ, 

ʤ2/ʢʛ 

ʅɻ, % ʀʩʪʠʥʥʘʷ 

ʧʣʦʪʥʦʩʪʴ, 

ʢʛ/ʤ3 

ʉʨʦʢʠ ʩʭʚʘʪʳʚʘ-

ʥʠʷ, ʯʘʩ. - ʤʠʥ. 

ɸʢʪʠʚʥʦʩʪʴ, 

ʄʇʘ, 28 ʩʫʪ 

ʥʘʯʘʣʦ ʢʦʥʝʮ ʩʞʘʪʠʝ ʠʟʛʠʙ 

330 25 3100 2-15 3-40 52,6 6,2 

ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʤʝʣʢʠʝ ʧʝʩʢʠ ɺʝʜʝʥ-

ʩʢʦʛʦ ʠ ʊʦʣʩʪʦʡ-ʖʨʪʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ 

ʩʚʦʡʩʪʚ ʵʪʠʭ ʧʝʩʢʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3 ʠ 4. 



66 

ʊʘʙʣʠʮʘ 3 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʝʩʢʘ ɺʝʜʝʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʈʘʟʤʝʨ ʩʠʪ, ʤʤ 2,5 1,25 0,63 0,315 0,14 

ʆʩʪʘʪʦʢ 

ʥʘ ʜʥʝ 

ʩʠʪ 

ʏʘʩʪʥʳʝ ʦʩʪʘʪʢʠ, % - - - 0,3 94,9 
21 

ʇʦʣʥʳʝ ʦʩʪʘʪʢʠ, % - - - 0,3 95,2 

ʄʦʜʫʣʴ ʢʨʫʧʥʦʩʪʠ, ʄʢ 0,95 

ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʝʚʠʜʥʳʭ ʠ ʛʣʠ-

ʥʠʩʪʳʭ ʯʘʩʪʠʮ, % 
- 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʟʝʨʝʥ, ʢʛ/ʤ3 2360 

ʉʨʝʜʥʷʷ ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ, 

ʢʛ/ʤ3 
1320 

ʇʫʩʪʦʪʥʦʩʪʴ ʧʝʩʢʘ, % 17,8 

 

ʊʘʙʣʠʮʘ 4 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʝʩʢʘ ʊʦʣʩʪʦʡ-ʖʨʪʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʈʘʟʤʝʨ ʩʠʪ, ʤʤ 2,5 1,25 0,63 0,315 0,14 

ʆʩʪʘʪʦʢ 

ʥʘ ʜʥʝ 

ʩʠʪ 

ʏʘʩʪʥʳʝ ʦʩʪʘʪʢʠ, % - - - 0,5 92,2 
28 

ʇʦʣʥʳʝ ʦʩʪʘʪʢʠ, % - - - 0,5 92,7 

ʄʦʜʫʣʴ ʢʨʫʧʥʦʩʪʠ, ʄʢ 0,93 

ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʝʚʠʜʥʳʭ ʠ 

ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ, % 
21,4 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʟʝʨʝʥ, ʢʛ/ʤ3 2300 

ʉʨʝʜʥʷʷ ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ, 

ʢʛ/ʤ3 
1300 

ʇʫʩʪʦʪʥʦʩʪʴ ʧʝʩʢʘ, % 16,8 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʝʩʢʦʚ ɺʝʜʝʥʩʢʦʛʦ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʠʡ ʦʢʩʠʜʥʳʡ ʩʦʩʪʘʚ, ʚ ʤʘʩ.%: MgO 6,32; 

Al 2O3 14,99; SiO2 73,83; ʈ2ʆ5 1,14; K2O 1,83; CaO 0,6; TiO2 0,32; Fe2O3 0,97. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʝʩʢʦʚ ʊʦʣʩʪʦʡ-ʖʨʪʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʢʘʟʘʣ 

ʩʣʝʜʫʶʱʠʡ ʦʢʩʠʜʥʳʡ ʩʦʩʪʘʚ, ʚ ʤʘʩ.%: MgO 6,87; Al 2O3 17,51; SiO2 67,02; 

ʈ2ʆ5 1,82; K2O 1,74; CaO 2,76; TiO2 0,72; Fe2O3 1,56.  

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʦʩʪʘʚʦʚ ʎʅɺ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʷ ʙʠʥʘʨ-

ʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʥʘ ʩʚʦʡʩʪʚʘ ʚʷʞʫʱʝʛʦ, ʧʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʪʦʥʢʦʜʠʩ-

ʧʝʨʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʨʦʰʦʢ ʧʦʣʫʯʝʥʥʳʡ ʩʤʝʰʠʚʘʥʠʝʤ 

ʤʝʣʢʠʭ ʧʝʩʢʦʚ ɺʝʜʝʥʩʢʦʛʦ ʠ ʊʦʣʩʪʦʡ-ʖʨʪʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʩʦʦʪ-

ʥʦʰʝʥʠʠ 60 :40 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʘʯʝʩʪʚʝ ʭʠʤʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʧʨʠʤʝ-

ʥʷʣʩʷ ʧʣʘʩʪʠʬʠʢʘʪʦʨ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ Melflux 2651 F, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ 

ʦʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʠ ʩʤʝʩʠ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 20% 
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ɺʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʙʠʥʘʨʥʳʡ ʥʘʧʦʣ-

ʥʠʪʝʣʴ ʠ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ Melflux 2651 F ʧʦʜʚʝʨʛʘʣʠ ʪʦʥʢʦʤʫ ʠʟʤʝʣʴ-

ʯʝʥʠʶ ʚ ʪʝʯʝʥʠʝ 20 ʠ 30 ʤʠʥʫʪ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʦʣʠʢʦʚʦʡ ʤʝʣʴʥʠʮʝ ʄʃʈ-

15. ɹʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʪʨʠ ʨʝʮʝʧʪʫʨʳ ʎʅɺ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʪʣʘʥʜʮʝ-

ʤʝʥʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 80, 65 ʠ 50 %, ʜʦʟʠʨʦʚʢʘ ʉʇ Melflux 2651ʩʦʩʪʘʚʣʷʣʘ 

1,2 % , ʘ ʢʦʣʠʯʝʩʪʚʦ ʙʠʥʘʨʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʢʨʝʤʥʝʟʝʤʠʩʪʦʡ ʧʨʠʨʦʜʳ 

18,8; 33,8; 48,8 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʎʅɺ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 5. 

ʊʘʙʣʠʮʘ 5 

ʉʚʦʡʩʪʚʘ ʎʅɺ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʚʷʞʫʱʝʛʦ 

ʅʦʨʤʘʣʴʥʘʷ ʛʫʩʪʦ-

ʪʘ ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ 

ʉʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ, 

ʯ-ʤʠʥ 

ɸʢʪʠʚʥʦʩʪʴ 28 

ʩʫʪ., ʄʇʘ 

ʤʣ % ʥʘʯʘʣʦ ʢʦʥʝʮ Rʠʟʛ Rʩʞ 

20 ʤʠʥʫʪ 

ɺʅɺ-80 66 16,5 1-05 1-50 5,68 71,6 

ɺʅɺ-65 67 16,8 1-15 2-00 5,84 62,4 

ɺʅɺ-50 70 17,5 1-40 2-35 5,10 53,2 

30 ʤʠʥʫʪ 

ɺʅɺ-80 68 17,0 1-05 2-05 5,93 74,2 

ɺʅɺ-65 69 16,3 1-20 2-10 5,94 65,4 

ɺʅɺ-50 73 18,2 1-45 2-40 5,21 54,7 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʝ ʨʝʮʝʧʪʫʨʳ ʧʦʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʠ ʵʢʦ-

ʥʦʤʠʠ ʢʣʠʥʢʝʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʷʞʫʱʝʛʦ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʷʞʫʱʝʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʧʨʦʜʦʣʞʘʪʴ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ɺʅɺ-80 ʠ ɺʅɺ-65 ʧʦʣʫʯʝʥʥʳʝ ʠʟʤʝʣʴʯʝʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʧʦʢʘʟʘʣʠ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʚʦʡʩʪʚʘ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʙʝʪʦʥʦʚ 

ʥʘ ʦʩʥʦʚʝ ʎʅɺ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʥʘʨʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ. ʉʦʩʪʘʚʳ ʙʝʪʦʥʦʚ 

ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 6. 
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ʊʘʙʣʠʮʘ 5 

ʉʦʩʪʘʚʳ ʙʝʪʦʥʦʚ ʥʘ ɺʅɺ  

 ̄

ʉʦʩʪʘʚʘ 

ʈʘʩʭʦʜ ʤʘʪʝʨʠʘʣʦʚ, ʢʛ/ʤ3 

ɺ/ʎ 

ʇʨʦʯʥʦʩʪʴ ʥʘ 

ʩʞʘʪʠʝ ʩʫʪ., 

ʄʇʘ 

ɺʅɺ 
ʇʝʩʦʢ 

ʄʢ=3,4 

ʇʝʩʦʢ 

ʄʢ=1,8 
ɺʦʜʘ 7 28 

ʎʅɺ-80 

1 330 945 945 132 0,4 35,81 40,62 

2 350 945 945 135 0,41 37,96 42,15 

3 360 900 900 136 0,38 39,13 46,49 

4 400 910 910 144 0,36 42,52 52,81 

5 450 800 800 167 0,37 44,33 58,96 

6 480 840 840 183 0,38 48,78 62,30 

ʎʅɺ-65 

7 330 945 945 132 0,4 23,26 31,05 

8 350 945 945 135 0,41 21,73 33,05 

9 360 900 900 136 0,38 29,72 34,48 

10 400 910 910 144 0,36 32,32 41,42 

11 450 800 800 167 0,37 36,93 44,8 

12 480 840 840 183 0,38 41,42 52,78 

ʎʅɺ-100* 

13 330 945 945 132 0,4 23,57 34,42 

14 350 945 945 135 0,41 25,27 35,78 

15 360 900 900 136 0,38 26,74 36,27 

16 400 910 910 144 0,36 28,08 39,10 

17 450 800 800 167 0,37 31,70 42,38 

18 480 840 840 183 0,38 33,91 44,76 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝ-

ʮʝʧʪʫʨʳ ʎʅɺ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʘʥʘʣʦʛʦʤ. ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʯʥʦʩʪʠ ʧʦʣʫʯʠʣʠ ʎʅɺ -80, ʩʦʩʪʘʚ ˉ6 

ʧʦʢʘʟʘʣ 62,3 ʄʇʘ, ʢ ʪʦʤʫ ʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʵʢʦʥʦʤʠʷ ʜʦʨʦʛʦʛʦ ʧʦʨʪʣʘʥʜʮʝ-

ʤʝʥʪʘ. 

ɺʳʚʦʜʳ: ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 

ʎʅɺ ʥʘ ʦʩʥʦʚʝ ʙʠʥʘʨʥʳʭ ʧʦʨʦʰʢʦʚ (ʧʝʩʢʠ ɺʝʜʝʥʩʢʦʛʦ ʠ ʊʦʣʩʪʦʡ-

ʖʨʪʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 60 :40 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʩʫ-

ʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ Mʝlfluh 2651 F ʧʦʟʚʦʣʷʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʙʝʪʦʥʳ ʩ ʚʳʩʦʢʠʤ ʢʣʘʩʩʦʤ ʧʨʦʯʥʦʩʪʠ, ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʴ 

ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʫ ʢʦʪʦʨʳʭ ʩʥʠʞʘʝʪʩʷ ʥʘ 25-30%. ʂʨʦʤʝ ʪʦʛʦ ʙʝʪʦʥʳ ʥʘ 

ʎʅɺ ʧʦʟʚʦʣʷʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʧʨʦʯʥʦʩʪʴ ʜʣʷ ʨʘʩʧʘʣʫʙʢʠ ʚ ʪʝʯʝʥʠʝ 

19-24 ʯʘʩʦʚ, ʙʣʘʛʦʜʘʨʷ ʙʳʩʪʨʳʤ ʩʨʦʢʘʤ ʩʭʚʘʪʳʚʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʝ-

ʪʦʥʘʤ ʙʝʟ ʎʅɺ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʪʦʨ-

ʥʦ-ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʘʝʪʩʷ ʦʮʝʥʢʘ ʝʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ 

ʪʨʘʥʩʤʠʩʩʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ɼɺʉ ʚ ʫʩʣʦʚʠʷʭ ʚʝ-

ʨʦʷʪʥʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ.  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʘʥʦʚʣʝʥʳ 

ʨʝʟʦʥʘʥʩʥʳʝ ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ 

ʫʯʘʩʪʢʘʭ ʤʦʪʦʨʥʦ-ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ. ʇʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ 

ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʩʭʝʤʘʤ ʟʘʤʝʱʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʪʦʨʥʦ-

ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ.  

Annotation 

In article on the basis of the frequency analysis of dynamic system of the mobile 

agricultural unit the estimation of its power indicators and a dynamic overload of ele-

ments of transmission depending on parameters of regulator ɼɺʉ in the conditions of 

likelihood loading is given.  

With use of peak-frequency characteristics resonant frequencies and amplitudes 

of fluctuations of a twisting moment on transmission sites are established. Transfer 

functions are defined on equivalent circuits of dynamic system of the mobile agricul-

tural unit. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʫʣʷʪʦʨ, ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʥʘʛʨʫʞʝʥʥʦʩʪʴ, 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ, ʜʠʥʘʤʠ-

ʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ. 

Keywords: controller, effective power, response, vehicle, frequency characteris-

tics, chart of substituting, dynamic system, transfer function, spectral density 

 

ɺʝʨʦʷʪʥʦʩʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦ-

ʨʘʤʠ ï ʩʫʱʝʩʪʚʝʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʫʭʫʜʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʙʠʣʴʥʳʭ ʘʛ-

ʨʝʛʘʪʦʚ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ɼɺʉ) ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʝʨʳʚʥʦ-

ʛʦ ʢʦʣʝʙʘʥʠʷ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʢʦʣʝʥʯʘʪʦʤ ʚʘʣʫ.  
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ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ɼɺʉ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʚʠʩʠʪ ʦʪ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʜʚʠʛʘʪʝʣʷ, ʪʘʢ ʠ ʪʨʘʥʩʤʠʩʩʠʠ 

ʤʦʙʠʣʴʥʦʡ ʤʘʰʠʥʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʤʘ-

ʰʠʥʳ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʳ (ʜʚʠʛʘʪʝʣʷ ʠ ʪʨʘʥʩʤʠʩʩʠʠ) ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʳ 

ʚ ʦʙʣʘʩʪʠ ʥʦʤʠʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ. 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʄʊʋ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʝʨʮʠʦʥʥʳʭ, ʫʧʨʫʛʠʭ 

ʠ ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʢʦʣʝʙʘʥʠʡ 

ʦʪ ʚʝʜʫʱʝʛʦ ʢʦʣʝʩʘ ʢ ʢʦʣʝʥʯʘʪʦʤʫ ʚʘʣʫ ʜʠʟʝʣʷ. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʚʝʨʦʷʪ-

ʥʦʩʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʙʠʣʴʥʦʛʦ ʵʥʝʨʛʦ-

ʩʨʝʜʩʪʚʘ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʬʫʥʢʮʠʡ ʩʣʫʯʘʡʥʳʭ ʘʨʛʫʤʝʥʪʦʚ [1]. 

ɺʭʦʜʥʘʷ xi ʠ ʚʳʭʦʜʥʘʷ yi ʧʝʨʝʤʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʤʦʜʝʣʠ ʩʚʷʟʘʥʳ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ yi = f(xi). ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʡ ʩʚʷʟʠ ʧʨʠʤʝʥʷʶʪ-

ʩʷ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʪʠʧʦʚʳʭ (ʩʪʝʥʜʦʚʳʭ) ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʘʪʝʣʝʡ ʪʨʘʢʪʦʨʦʚ. 

ɺʭʦʜʥʘʷ ʚʝʣʠʯʠʥʘ xi ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ï ʯʘʩʪʦ-

ʪʫ ʚʨʘʱʝʥʠʷ ʜʠʟʝʣʷ, ʧʦʜʯʠʥʷʶʱʫʶʩʷ ʘʨʢʩʠʥʫʩʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

[1,3]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ:  

- ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʚʠʛʘʪʝʣʝʡ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʶʪ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 0é4 

ɻʮ;  

- ʥʘ ʥʘʛʨʫʞʝʥʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ ʚʣʠʷʶʪ ʢʦʣʝʙʘʥʠʷ ʤʦʤʝʥ-

ʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʚ ʧʨʝʜʝʣʘʭ ʜʦ 20 ɻʮ ʠ ʢʦʣʝʙʘʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ 

50é250 ɻʮ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʜʚʠʛʘʪʝʣʷ. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʥʝʰʥʝʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʥʘʛʨʫʟʢʝ ʚʚʦʜʠʪʩʷ ʚ ʤʦʜʝʣʴ 

ʯʝʨʝʟ ʥʦʨʤʠʨʦʚʘʥʥʫʶ ʩʧʝʢʪʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ S(w)ʚʭ, ʢʦʪʦʨʘʷ ʘʧʧʨʦʢʩʠ-

ʤʠʨʦʚʘʥʘ ʠʟʚʝʩʪʥʳʤ ʚʳʨʘʞʝʥʠʝʤ [3]: 
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ʛʜʝ a, b - ʢʦʵʬʬʠʮʠʝʥʪʳ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ; w - ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ 

ʩʢʦʨʦʩʪʠ (ʤʦʤʝʥʪʘ), ʩ-1. 

ʉʧʝʢʪʨʘʣʴʥʳʝ ʧʣʦʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʥʘ ʚʭʦʜʝ S(w)ʚʭ ʠ ʚʳʭʦʜʝ S(w)ʚʳʭ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

 ( ) âõâûõ SjHS )()(
2

¡= www ,     (2) 

ʛʜʝ ( )wjH  - ʤʦʜʫʣʴ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʜʠʥʘʤʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ; S(w)¡ʚʭ - ʧʨʠʚʝʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘ 

ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ S(w)ʚʭ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ 
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ʧʦʢʘʟʘʪʝʣʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʘʥʘʣʦʛʠʡ. 

ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʘ-

ʙʘʪʳʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʚ ʥʠʟʢʦʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʢʦʣʝʙʘʥʠʡ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʢʦʣʝʙʘʥʠʷ ʩʢʦʨʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʚʝʜʫʱʠʭ ʢʦʣʝʩ (ʨʠʩ. 1) [2, 3, 4]. 

ʇʦ ʜʘʥʥʦʡ ʩʭʝʤʝ ʟʘʤʝʱʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʫʟʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ 

[2] ʧʦʣʫʯʝʥʘ ʯʘʩʪʦʪʥʘʷ ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʄʊʋ ʧʦ ʩʢʦʨʦʩʪʠ: 
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ʈʠʩ. 1. ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʄʊʋ ʪʨʘʥʩʧʦʨʪʝʨʘ-

ʪʷʛʘʯʘ ʄʊ-ʃɹʫ ʩ ʫʯʝʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʜʚʠʛʘʪʝʣʷ ʚ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʢʦʣʝʙʘʥʠʡ: 

bʨ, ʝʨ, Jʨ ïʤʝʭʘʥʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʧʦʜʘʪʣʠʚʦʩʪʴ ʧʨʫʞʠʥʳ ʠ 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʛʨʫʟʦʚ ʨʝʛʫʣʷʪʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʝ1 ï ʧʦʜʘʪʣʠʚʦʩʪʴ 

ʫʧʨʫʛʦʡ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʚ ʮʠʣʠʥʜʨʘʭ ʜʚʠʛʘʪʝʣʷ; g1ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠ-
ʤʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʪʝʨʠ ʩʢʦʨʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʜʚʠʛʘʪʝʣʷ; J1 ï ʤʦ-

ʤʝʥʪ ʠʥʝʨʮʠʠ ʤʘʭʦʚʠʢʘ ʜʚʠʛʘʪʝʣʷ ʠ ʚʩʝʭ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʧʦʩʪʫ-

ʧʘʪʝʣʴʥʦ ʠ ʚʨʘʱʘʪʝʣʴʥʦ ʜʚʠʞʫʱʠʭʩʷ ʤʘʩʩ; g12 ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠ-

ʤʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʪʝʨʠ ʤʦʤʝʥʪʘ ʚ ʩʠʩʪʝʤʝ ʜʚʠʛʘʪʝʣʷ; b ï ʤʝʭʘʥʠ-
ʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʪʝʨʠ ʤʦʤʝʥʪʘ ʚ ʩʠʩʪʝʤʝ ʪʨʘʥʩ-

ʤʠʩʩʠʠ; g2 ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʪʝʨʠ ʩʢʦʨʦʩ-

ʪʠ ʪʘʤ ʞʝ; w(t) ï ʠʩʪʦʯʥʠʢ ʢʦʣʝʙʘʥʠʡ ʩʢʦʨʦʩʪʠ 
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ɺʩʝ ʧʘʨʘʤʝʪʨʳ, ʚʭʦʜʷʱʠʝ ʚ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʜʘʪʦʯʥʦʡ 

ʬʫʥʢʮʠʠ, ʧʨʠʚʝʜʝʥʳ ʢ ʢʦʣʝʥʯʘʪʦʤʫ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ. ɼʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪ-

ʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʝʛʦ ʩʪʘʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʦʧʨʝʜʝʣʝʥ-

ʥʘʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʚʠʛʘʪʝʣʶ ʗʄɿ-238ʅ ʧʦ ʬʦʨʤʫʣʝ [4]: 

( )021
Ekm

bbñò

-
¡

=DZ w ,     (4) 

ʛʜʝ ȹZ ï ʧʝʨʝʤʝʱʝʥʠʝ ʤʫʬʪʳ ʨʝʛʫʣʷʪʦʨʘ; m ï ʤʘʩʩʘ ʛʨʫʟʘ, ʢʛ; w ï ʫʛ-

ʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʨʘʜ/ʩ; bʩʪ ï ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʤʫʬʪʝ ʞʝʩʪ-

ʢʦʩʪʴ ʧʨʫʞʠʥʳ; ɽ0 ï ʧʨʠʚʝʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʡ 

ʩʠʣʳ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʧʨʫʞʠʥʳ; b', k ï ʫʪʦʯ-

ʥʝʥʥʳʝ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. 

ʉʪʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʫʣʷʪʦʨʘ ʜʚʠʛʘʪʝʣʷ ʗʄɿ-238ʅ ʨʘʩʩʯʠ-

ʪʘʥʳ ʜʣʷ ʚʩʝʭ ʢʦʤʙʠʥʘʮʠʡ ʚʳʙʨʘʥʥʳʭ ʤʘʩʩ ʛʨʫʟʦʚ (0,13, 0,15, 0,17 ʢʛ) ʠ 

ʞʝʩʪʢʦʩʪʝʡ ʧʨʫʞʠʥ (58800, 68200, 78800 ʅ/ʤ). 

ɺ ʢʘʯʝʩʪʚʝ S(w)ʚʳʭ ʧʨʠʥʷʪʘ ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ S(w)ʜ. ɸʤʧʣʠʪʫʜʘ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ: 

äS )(2)( ww=W  .      (5) 

 ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ [3]: 
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 (6) 

ʛʜʝ Ne ï ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ; êW- ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ; Wʥ ï ʥʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦ-

ʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ; a*, b*, a1*, b1*  - ʢʦʵʬʬʠʮʠʝʥʪʳ, ʧʦʣʫʯʘʝ-

ʤʳʝ ʧʫʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʘʧʧʨʦʢ-

ʩʠʤʠʨʫʶʱʠʭ  

ʩʪʝʥʜʦʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʚʠʛʘʪʝʣʷ. 



74 

 
ʈʠʩ. 2. ʈʘʩʯʝʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʱʥʦʩʪʠ ʥʘ ʚʝʜʫʱʠʭ ʢʦʣʝʩʘʭ ʄʊ-ʃʙʫ 

ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ 

  

ʇʦʩʢʦʣʴʢʫ ʧʘʨʘʤʝʪʨʳ ʨʝʛʫʣʷʪʦʨʘ ʬʦʨʤʠʨʫʶʪ ʥʘʢʣʦʥ ʝʛʦ ʩʪʘʪʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʚʳʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝ-

ʥʠʷ ʞʝʩʪʢʦʩʪʠ ʧʨʫʞʠʥʳ ʠ ʫʤʝʥʴʰʝʥʠʷ ʤʘʩʩʳ ʛʨʫʟʦʚ ʨʝʛʫʣʷʪʦʨʘ ʜʚʠʛʘʪʝʣʷ 

(ʨʠʩ. 2), ʥʦ ʦʛʨʘʥʠʯʝʥʦ ʜʦʧʫʩʪʠʤʳʤ ʫʨʦʚʥʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʩʥʠʞʝʥʠʝʤ ʨʝʩʫʨʩʘ ʵʣʝʤʝʥʪʦʚ ʄʊʋ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʜʠʥʘʤʠʯʝ-

ʩʢʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʴʶ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʜʝʢʦʤʧʦʟʠʮʠʝʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʦ 

ʤʝʪʦʜʫ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʘʥʘʣʦʛʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʧʦʣʥʘʷ ʩʭʝʤʘ ʟʘʤʝʱʝ-

ʥʠʷ ʄʊʋ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʄʊ-ʃʙʫ ʩ ʫʯʝʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ 

ʜʚʠʛʘʪʝʣʷ (ʨʠʩ. 3).  

ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ ʧʦ ʤʝ-

ʪʦʜʫ ʢʦʥʪʫʨʥʳʭ ʤʦʤʝʥʪʦʚ [2]: 

YȚM=ɋ ,       (7) 

 

ʇʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʧʦ ʢʨʫʪʷʱʝʤʫ ʤʦʤʝʥʪʫ ʤʝʞʜʫ i-ʤ ʢʦʥʪʫʨʦʤ ʠ 

ʠʩʪʦʯʥʠʢʦʤ ʤʦʤʝʥʪʘ: 
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 ,    (8) 

ʛʜʝ Pʄi(jɤ) ï ʤʥʦʛʦʯʣʝʥ, ʧʦʣʫʯʘʝʤʳʡ ʧʦʩʣʝ ʚʳʥʝʩʝʥʠʷ ʠʟ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʠʪʝʣʷ ʬʫʥʢʮʠʠ ʠʩʪʦʯʥʠʢʘ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ; D(jɤ) ï 

ʛʣʘʚʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ. 

ɼʣʷ ʪʨʘʥʩʧʦʨʪʝʨʘ-ʪʷʛʘʯʘ ʄʊ-ʃɹʫ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʧʝʨʝʜʘʪʦʯʥʳʭ 

ʬʫʥʢʮʠʡ ʧʦ ʢʨʫʪʷʱʝʤʫ ʤʦʤʝʥʪʫ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ (ʦʪ 0 ʜʦ 240 
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ɻʮ) ʩ ʰʘʛʦʤ 0,3 ɻʮ. ʇʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʜʣʷ ʚʩʝʭ ʢʦʤʙʠʥʘʮʠʡ ʚʳʙʨʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʠ ʚʢʣʶʯʝʥʥʳʭ 2-ʡ, 3-ʡ ʠ 4-ʡ ʧʝʨʝʜʘʯ. ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʨʘʩʯʝʪʘ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʪʫʨʘ ʩʪʨʦʠʣʠʩʴ ʛʨʘʬʠ-

ʢʠ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɸʏʍ), ʧʦ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷ-

ʣʠʩʴ ʨʝʟʦʥʘʥʩʥʳʝ ʯʘʩʪʦʪʳ. 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʄʊʋ ʪʨʘʥʩʧʦʨʪʝʨʘ-

ʪʷʛʘʯʘ ʄʊ-ʃɹʫ ʩ ʫʯʝʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʜʚʠʛʘʪʝʣʷ ʚ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʢʦʣʝʙʘʥʠʡ: 

bʨ, ʝʨ, Jʨ ïʤʝʭʘʥʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʧʦʜʘʪʣʠʚʦʩʪʴ ʧʨʫʞʠʥʳ ʠ ʤʦʤʝʥʪ 

ʠʥʝʨʮʠʠ ʛʨʫʟʦʚ ʨʝʛʫʣʷʪʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʝ1éʝ17 ï ʧʦʜʘʪʣʠʚʦʩʪʠ ʥʘ 

ʫʯʘʩʪʢʘʭ; ɓ1éɓ18 ï ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʯʘʩʪʢʦʚ; ɔ1, ɔ19 ï 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʥʘ ʫʯʘʩʪʢʘʭ; J1éJ15 ï ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ 

ʫʯʘʩʪʢʦʚ; ʄ(t) ï ʠʩʪʦʯʥʠʢ ʢʦʣʝʙʘʥʠʡ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪ 

 

ɺʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʜʚʠʛʘʪʝʣʷ ʥʘ ʥʘʛʨʫʞʝʥ-

ʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʄʊʋ (ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʦʚʳʰʘ-

ʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʞʝʩʪʢʦʩʪʠ ʧʨʫʞʠʥʳ ʠ ʩʥʠʞʝʥʠʝʤ ʤʘʩʩʳ ʛʨʫʟʦʚ ʨʝʛʫ-

ʣʷʪʦʨʘ) (ʨʠʩ. 4). 
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ʈʠʩ. 4. 

ɿʘʚʠʩʠʤʦʩʪʴ ʤʘʢʩʠʤʫʤʘ ɸʏʍ A(f) ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ (ʧʨʠʤʝʨ) 

 

ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʡ ʨʝʟʦʥʘʥʩ ʢʦʣʝʙʘʥʠʡ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚ ʄʊʋ 

ʪʨʘʥʩʧʦʨʪʝʨʘ-ʪʷʛʘʯʘ ʄʊ-ʃɹʫ ʚʦʟʤʦʞʝʥ ʧʨʠ ʤʘʩʩʝ ʛʨʫʟʦʚ 0,13 ʢʛ ʠ ʞʝʩʪʢʦ-

ʩʪʠ ʧʨʫʞʠʥʳ 78800 ʅ/ʤ ʠʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ 

ʜʚʠʛʘʪʝʣʷ ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʘʨʜʘʥʥʦʛʦ ʚʘʣʘ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥ-

ʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ: ʰʝʩʪʝʨʥʷ ʚʪʦʨʦʡ ʧʝʨʝʜʘʯʠ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʚʘ-

ʣʘ (ʧʨʝʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʦʛʦ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʦ 6 % ʥʘ ʯʘʩʪʦʪʝ 64é69 

ɻʮ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ 1000é1100 

ʦʙ/ʤʠʥ), ʚʦʜʠʣʦ ʙʦʨʪʦʚʦʡ ʧʝʨʝʜʘʯʠ (ʧʨʝʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʦʛʦ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ ʥʘ ʪʨʝʪʴʝʡ ʧʝʨʝʜʘʯʝ ʜʦ 8 % ʥʘ ʯʘʩʪʦʪʘʭ 152é154 ɻʮ ï 1100 

ʦʙ/ʤʠʥ), ʚʝʜʦʤʘʷ ʢʦʥʠʯʝʩʢʘʷ ʰʝʩʪʝʨʥʷ (ʧʨʝʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʦʛʦ ʢʨʫʪʷ-

ʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʯʝʪʚʝʨʪʦʡ ʧʝʨʝʜʘʯʝ ʜʦ 7% ʥʘ ʯʘʩʪʦʪʝ 190 ɻʮ ï 1200 

ʦʙ/ʤʠʥ). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʨʝʛʫʣʷʪʦʨ ʜʚʠʛʘʪʝʣʷ ʗʄɿ-238ʅ ʧʨʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ 

ʥʘ ʄʊ-ʃɹʫ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʛʨʫʟʦʚ ʤʘʩʩʦʡ ʤʝʥʝʝ 0,136 ʢʛ ʧʨʠ 

ʞʝʩʪʢʦʩʪʠ ʧʨʫʞʠʥʳ ʙʦʣʝʝ 76640 ʅ/ʤ. 

ɸʏʍ ʫʯʘʩʪʢʦʚ ʄʊʋ ʦʧʨʝʜʝʣʷʣʦʩʴ ʚ ʭʦʜʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʄʊʋ ʪʨʘʥʩʧʦʨʪʝʨʘ-ʪʷʛʘʯʘ ʄʊ-ʃɹʫ ʚ 

ʩʨʝʜʝ Electronics Workbench 4.0. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ 

ʧʨʦʠʟʚʝʜʝʥ ʧʝʨʝʚʦʜ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ J, ʧʦ-

ʜʘʪʣʠʚʦʩʪʝʡ e, ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ɓ) ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ (ʠʥʜʫʢ-

ʪʠʚʥʦʩʪʠ L, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʝʤʢʦʩʪʠ C, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ R) ʧʦ 

ʬʦʨʤʫʣʘʤ: 
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ʈʘʩʩʯʠʪʘʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʟʘʥʦʩʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ ʩʭʝʤʳ (ʨʠʩ. 5), ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ. 
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ʈʠʩ. 5. ʉʭʝʤʘ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʄʊʋ ʪʨʘʥʩʧʦʨʪʝʨʘ-ʪʷʛʘʯʘ ʄʊ-ʃɹʫ ʚ ʩʨʝʜʝ 

Electronics Workbench 4.0 

 

ɺʓɺʆɼʓ 

1. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ɸʏʍ ʧʦʜʩʠʩʪʝʤ ʄʊʋ ʪʨʘʥʩʧʦʨʪʝʨʘ-ʪʷʛʘʯʘ ʄʊ-

ʃɹʫ ʫʩʪʘʥʦʚʣʝʥʳ ʨʝʟʦʥʘʥʩʥʳʝ ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʤʦʤʝʥʪʘ ʚ 

ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʝ.  

2. ʇʨʦʚʝʜʝʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʷʚ-

ʣʝʥʥʳʝ ʧʨʝʞʜʝ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʄʊʋ ʪʨʘʥʩʧʦʨʪʝʨʘ-

ʪʷʛʘʯʘ ʄʊ-ʃɹʫ ʠ ʨʝʟʦʥʘʥʩʥʳʝ ʨʝʞʠʤʳ ʠʭ ʨʘʙʦʪʳ. ɼʦʧʫʩʪʠʤʘʷ ʥʘʛʨʫʞʝʥ-

ʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʄʊʋ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠ ʤʘʩʩʝ ʛʨʫʟʦʚ ʨʝʛʫʣʷʪʦʨʘ 0,141 ʢʛ ʠ 

ʞʝʩʪʢʦʩʪʠ ʧʨʫʞʠʥʳ 72300 ʅ/ʤ. 
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ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʀ ɸʅɸʃʀɿ ʇɸʈɸʃʃɽʃʔʅʆɻʆ ɸʃɻʆʈʀʊʄɸ 

ʈɽʐɽʅʀʗ ɿɸɼɸʏʀ ʆɹʊɽʂɸʅʀʗ ʊʆʅʂʆʁ ʇʃɸʉʊʀʅʓ 

ʄɽʊʆɼʆʄ ɻʃʆɹɸʃʔʅʓʍ ʀʊɽʈɸʎʀʁ  

 

ʉʝʤʝʥʠʩʪʳʡ ɺʣʘʜʠʤʠʨ ɺʘʩʠʣʴʝʚʠʯ, 

ʂʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

 ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 ɻʘʤʦʣʠʥʘ ʀʨʠʥʘ ʕʜʫʘʨʜʦʚʥʘ, 

ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 ɼʫʨʷʛʠʥʘ ɺʝʨʦʥʠʢʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 ɹʦʛʜʘʥʦʚ ɼʤʠʪʨʠʡ ʉʝʨʛʝʝʚʠʯ 

 ʉʪʫʜʝʥʪ 4-ʛʦ ʢʫʨʩʘ  

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʦʩʪʨʦʝʥ ʠ ʠʩʩʣʝʜʦʚʘʥ ʘʣʛʦʨʠʪʤ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʢʦʥʚʝʡʝʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ ʤʝʪʦʜʘ ʛʣʦʙʘʣʴʥʳʭ ʠʪʝʨʘʮʠʡ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʘʵʨʦʛʠʜʨʦʜʠʥʘʤʠʢʠ ʥʘ ʦʩʥʦʚʝ ʩʭʝʤ ʨʘʩʱʝʧʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʘʚʥʝʥʠʷ ʅʘʚʴʝ-ʉʪʦʢʩʘ; ʧʘʨʘʣʣʝʣʴʥʳʝ ʘʣʛʦʨʠʪ-

ʤʳ; ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʚʝʡʝʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ.  

  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

(ʥʘʧʨʠʤʝʨ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʳ Sunway-TaihuLight, Titan, ʃʦʤʦʥʦʩʦʚ-2, 

ʄɺʉ-1000, ʄɺʉ -15000 ʠ ʢʣʘʩʪʝʨʳ Tianhe-2, Thunder ʠ ʪ.ʜ.), ʚʢʣʶʯʘʶʱʠʭ 

ʩʦʪʥʠ ʠ ʜʘʞʝ ʪʳʩʷʯʠ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʧʨʦʮʝʩʩʦʨʦʚ, 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ, ʢʦʤʧʴʶʪʝʨʦʚ), ʦʙʣʘʜʘʶʱʠʭ ʦʙʱʝʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʦʡ ʧʘʤʷʪʴʶ (ʤʫʣʴʪʠʧʨʦʮʝʩʩʦʨʳ), ʤʥʦʛʦʷʜʝʨʥʦʩʪʴʶ, ʦʛʨʦʤʥʦʡ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʴʶ ʜʦ ʩʦʪʝʥ ʠ ʜʘʞʝ ʩʦʪʝʥ ʪʳʩʷʯ Gflops, ʪʨʝʙʫʝʪ ʠ ʩʦʟʜʘʥʠʷ ʥʦ-

ʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʥʦʚʳʭ ʧʨʦʛʨʘʤʤ, ʦʪʨʘ-

ʞʘʶʱʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ɺ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʚʦʝʤ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʨʘʙʦʪʫ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʪʦʢʘʤʠ 

ʜʘʥʥʳʭ.  

ʎʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʚʨʝʤʝʥʠ ʨʘʩʯʝʪʘ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʠʣʠ çʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ 

ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘʜʘʯè. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʫʩʢʦʨʝʥʠʷ ʨʘʩʯʝʪʦʚ - 

ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʚʝʡʝʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʩʪʨʦʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʦʩʥʦʚʘʥʦ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʚʝʡʝʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʬʠʟʠ-

ʯʝʩʢʦʡ ʟʘʜʘʯʠ. 
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ʌʠʟʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʯʠʩʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʝʝ ʨʝʰʝʥʠʷ  

ʄʦʜʝʣʠʨʫʝʤʘʷ ʬʠʟʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʠ ʯʠʩʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʝʝ ʨʝʰʝʥʠʷ 

ʚʟʷʪʳ ʠʟ ʨʘʙʦʪʳ [1], ʚ ʢʦʪʦʨʦʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʝ ʦʙʪʝ-

ʢʘʥʠʝ ʧʣʘʩʪʠʥʳ ʧʦʪʦʢʦʤ ʚʷʟʢʦʛʦ ʩʞʠʤʘʝʤʦʛʦ ʪʝʧʣʦʧʨʦʚʦʜʥʦʛʦ ʛʘʟʘ. 

ʉʪʘʮʠʦʥʘʨʥʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʪʘʢʠʝ 

ʪʝʯʝʥʠʷ ʚ ʩʠʣʫ ʬʠʟʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ (ʠʩʩʣʝʜʫʝʪʩʷ ʦʪʨʳʚ ʪʝʯʝ-

ʥʠʷ), ʤʦʞʝʪ ʙʳʪʴ ʫʧʨʦʱʝʥʘ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʪʝʯʝʥʠʷ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʧʘʨʘʙʦ-

ʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ (ʇ.ʋ.ʅ.ʉ). ɺʩʝ ʚʪʦʨʳʝ ʧʨʦ-

ʠʟʚʦʜʥʳʝ, ʩʦʜʝʨʞʘʱʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʧʦ ʤʘʨʰʝʚʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʠʩ-

ʢʣʶʯʝʥʳ ʠʟ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ. ʕʪʦ ʫʧʨʦʱʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʵʢʦʥʦ-

ʤʠʯʥʳʡ ʯʠʩʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ, ʧʨʦʠʟʚʦʜʷ ʨʘʩʯʝʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʢʘʞ-

ʜʦʤ ʩʝʯʝʥʠʠ ʧʦ ʤʘʨʰʝʚʦʡ ʧʝʨʝʤʝʥʥʦʡ.  

ɺ ʥʝʜʠʚʝʨʛʝʥʪʥʦʤ ʚʠʜʝ ʇ.ʋ.ʅ.ʉ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʦʧʝʨʘʪʦʨ-

ʥʦʡ ʬʦʨʤʝ: 

    (1) 

( ) ( ) 0.x yu vr r+ =      (2) 
ɿʜʝʩʴ ʠʩʢʦʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ 

( , , )f u v pt=  ʠ ʬʫʥʢʮʠʷ ( , )x yr r= .  

ɿʘʜʘʥʠʝ ʟʘʤʳʢʘʶʱʠʭ ʫʨʘʚʥʝʥʠʡ, ʛʨʘʥʠʯʥʳʭ ʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʨʘʙʦʪʝ [1]. ʂʦʵʬʬʠʮʠʝʥʪʳ , , , ,A B C D M  ʫʨʘʚʥʝʥʠʷ (1) ʷʚʣʷ-

ʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʤʘʪʨʠʮʘʤʠ, F  ï ʚʝʢʪʦʨ ʧʨʘʚʦʡ ʯʘʩʪʠ. 

ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (1) ï (2) ʚ 

ʩʝʪʦʯʥʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʦʙʣʘʩʪʠ 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘʜ ʧʣʘʩʪʠʥʦʡ, ʚʦʩ-

ʧʦʣʴʟʫʝʤʩʷ ʠʪʝʨʘʮʠʦʥʥʦʡ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʦʡ ʩʭʝʤʦʡ [1]:  
1 1 1 1 1 1

1 1
1 2

1 1

( )s s s n n s
j j j j js s s s s s s

h j h j h

f f f f f f
A A B f L f F

h h

u

t

+ + - + - +
* + +

- - -
+ + + = +  (3) 

1 1 1 1 1 1

1

1 1

( ) ( ) (( ) ) ( )
(1 ) ( ) 0

s s s n n s
j j j j j s

u u u u
v

h h

ur r r r r r
s s r

t

+ + - + - +
* ° +

- - -
+ + - +L =   (4) 

ɿʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʩ ʠʥʜʝʢʩʦʤ * ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

1 1 1
1 1

1
( ) (( ) ( ) )

2

n n n
j jf f fu u u- - -

* + -= + . 

ʉʪʨʫʢʪʫʨʘ ʤʘʪʨʠʮ  ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʢʘ ʩʢʦʨʦʩʪʠ u (ʧʨʦʪʠʚʦ-

ʧʦʪʦʢʦʚʘʷ ʩʭʝʤʘ). 

ɼʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (3) ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʠʪʝʨʘʮʠʠ ʟʘʧʠʰʝʤ ʝʝ ʚ ʢʘʥʦ-

ʥʠʯʝʩʢʦʤ ʚʠʜʝ 

1( )s s
j js s

f f
K

t

+-
=-W

 
ʠ, ʧʦʩʣʝ ʨʘʩʱʝʧʣʝʥʠʷ ʩʪʘʙʠʣʠʟʠʨʫʶ-

ʱʝʛʦ ʦʧʝʨʘʪʦʨʘ 
sK , ʠʩʧʦʣʴʟʫʝʤ ʤʝʪʦʜ ʜʨʦʙʥʳʭ ʰʘʛʦʚ. ɺʳʙʦʨ ʪʘʢʦʡ ʨʘʟ-



81 

ʥʦʩʪʥʦʡ ʩʭʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʳʡ ʩʯʝʪ ʠʩʩʣʝʜʫʝʤʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʟʘʜʘʯʠ.  

ʆʧʨʝʜʝʣʠʤ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ 

ʩʭʝʤʝ (3) ï (4). 

ʘ) ʅʘʭʦʜʠʤ ʟʥʘʯʝʥʠʷ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ  ʧʝʨʚʦ-

ʛʦ ʤʘʨʰʝʚʦʛʦ ʩʝʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʥʘ ʣʝʚʦʡ (ʚʭʦʜʥʦʡ) 

ʛʨʘʥʠʮʝ ʠ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ ʚ ʨʘʩʯʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ Q. ɼʣʷ ʵʪʦʛʦ ʥʘ ʧʝʨʚʦʤ ʤʘʨʰʝʚʦʤ ʩʝʯʝʥʠʠ ( 1)n=  ʥʘʯʠʥʘʝʪʩʷ 

ʚʥʫʪʨʝʥʥʠʡ (ʣʦʢʘʣʴʥʳʡ) ʠʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ (ʧʦ ʠʥʜʝʢʩʘʤ S) ʜʦ ʚʳ-

ʧʦʣʥʝʥʠʷ ʢʨʠʪʝʨʠʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦ ʧʣʦʪʥʦʩʪʠ . 

ʈʝʰʝʥʠʝ ʥʘ ʥʦʚʦʤ ʠʪʝʨʘʮʠʦʥʥʦʤ ʰʘʛʝ ʥʘʭʦʜʠʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨ-

ʚʦʤ ʵʪʘʧʝ ʨʝʰʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʠ ʵʥʝʨʛʠʠ, ʥʘ ʚʪʦʨʦʤ 

ʧʝʨʝʩʯʠʪʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ.  

ʙ) ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʨʠʪʝʨʠʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦ ʧʣʦʪʥʦʩʪʠ ʧʦʣʫʯʝʥ-

ʥʳʝ ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ ʥʘ ʧʦʩʣʝʜʥʝʡ ʚʥʫʪʨʝʥʥʝʡ ʠʪʝʨʘʮʠʠ 

ʧʨʠʥʠʤʘʶʪʩʷ ʟʘ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʚʦʛʦ ʩʣʝʜʫʶʱʝʛʦ ʤʘʨ-

ʰʝʚʦʛʦ ʩʝʯʝʥʠʷ. ʇʦʚʪʦʨʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʧʫʥʢʪʘ ʘ). ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʧʦ-

ʩʣʝʜʥʝʛʦ -ʛʦ ʤʘʨʰʝʚʦʛʦ ʩʝʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʦʜʥʦʛʦ ʠʟ 

ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʘʚʦʡ ʛʨʘʥʠʮʳ. ɿʘʢʘʥʯʠʚʘʝʪʩʷ ʛʣʦʙʘʣʴʥʘʷ ʠʪʝʨʘʮʠʷ. 

ʚ) ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʚʣʠʷʥʠʷ ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ ʚ ʜʦʟʚʫʢʦʚʳʭ ʟʦʥʘʭ 

(ʟʦʥʘʭ ʵʣʣʠʧʪʠʯʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ) ʛʣʦʙʘʣʴʥʳʝ ʠʪʝʨʘʮʠʠ ʧʦʚʪʦʨʷ-

ʶʪʩʷ (ʠʪʝʨʘʮʠʠ ʧʦ ʠʥʜʝʢʩʘʤ u) ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʢʨʠʪʝʨʠʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʣʷ 
ʜʘʚʣʝʥʠʷ  

. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʝʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʦʡ (ʨʠʩ. 1): 

 




