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ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: 

ɻʫʣʷʝʚ ɻʝʨʤʘʥ ʖʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʉʦʩʪʘʚ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ:  

ɸʛʘʨʢʦʚʘ ʃʶʙʦʚʴ ɺʘʩʠʣʴʝʚʥʘ ï 

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɸʥʘʥʯʝʥʢʦ ʀʛʦʨʴ ɺʠʢʪʦʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɸʥʪʠʧʦʚ ɸʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʴʝʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ɹʘʙʘʥʦʚʘ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʘʛʘʤʘʝʚ ɹʘʛʘʤ ʄʘʥʘʧʦʚʠʯ ï  

ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʞʝʥʦʚʘ ʆʣʴʛʘ ʇʨʦʢʦʧʴʝʚʥʘ ï  

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʦʷʨʩʢʠʡ ʃʝʦʥʠʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ɹʫʟʥʠ ɸʨʪʝʤʠʡ ʅʠʢʦʣʘʝʚʠʯ ï  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʫʨʦʚ ɸʣʝʢʩʘʥʜʨ ʕʜʫʘʨʜʦʚʠʯ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʘʩʠʣʴʝʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɺʣʘʩʦʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï  

ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ɻʝʪʤʘʥʩʢʘʷ ɽʣʝʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɻʨʠʮʘʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʘʚʣʝʪʰʠʥ ʈʘʰʠʪ ɸʭʤʝʪʦʚʠʯ ï  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʀʚʘʥʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʀʛʣʠʥ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʀʣʴʠʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʀʩʢʘʥʜʘʨʦʚʘ ɻʫʣʴʥʘʨʘ ʈʠʬʦʚʥʘ ï  

ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʂʘʟʜʘʥʷʥ ʉʫʩʘʥʥʘ ʐʘʣʚʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʦʞʘʣʠʝʚʘ ʏʠʥʘʨʘ ɹʘʢʘʝʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂʦʣʝʩʥʠʢʦʚ ɻʝʥʥʘʜʠʡ ʅʠʢʦʣʘʝʚʠʯ ï  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʦʨʥʝʚ ɺʷʯʝʩʣʘʚ ɺʷʯʝʩʣʘʚʦʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʨʝʤʥʝʚʘ ʊʘʪʴʷʥʘ ʃʝʦʥʠʜʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʨʳʣʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï  

ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʫʨʣʝʥʷ ʄʠʭʘʠʣ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï  

ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ 

ʄʘʣʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʄʝʩʝʥʷʰʠʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʝʢʨʘʩʦʚ ʉʪʘʥʠʩʣʘʚ ʅʠʢʦʣʘʝʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʝʧʦʤʥʷʱʠʡ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʆʨʦʙʝʮ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï 

ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʇʦʧʦʚʘ ʀʨʠʥʘ ɺʠʪʘʣʴʝʚʥʘ ï  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʇʳʨʢʦʚ ɺʷʯʝʩʣʘʚ ɽʚʛʝʥʴʝʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʈʫʢʘʚʠʰʥʠʢʦʚ ɺʠʢʪʦʨ ʉʪʝʧʘʥʦʚʠʯ ï  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʝʤʝʥʦʚʘ ʃʠʜʠʷ ʕʜʫʘʨʜʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʋʜʫʪ ɺʣʘʜʠʤʠʨ ɺʘʩʠʣʴʝʚʠʯ ï  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌʠʦʥʦʚʘ ʃʶʜʤʠʣʘ ʈʠʤʦʚʥʘ ï  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʏʠʩʪʦʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  
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ʈʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʤʫʩʦʨʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʥʝʝ. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ, 
ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ ʥʘ ʩʚʘʣʢʘʭ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝ-
ʩʪʚʦ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʠʠ. 

ʉʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʨʘʟʥʳʝ ʩʬʝʨʳ ʞʠʟʥʠ [1]: 

¶ ʕʢʦʥʦʤʠʢʫ. ʈʘʟʚʠʪʠʝ ʤʫʩʦʨʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʦʙʝʱʘʝʪ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ. 

¶ ʕʢʦʣʦʛʠʶ. ʋʤʝʥʴʰʠʪʩʷ ʯʠʩʣʦ ʩʚʘʣʦʢ, ʙʫʜʫʪ ʫʩʪʨʘʥʝʥʳ ʚʨʝʜʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʟʘʩʦʨʷʶʱʠʝ 
ʧʦʯʚʫ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 

¶ ʌʠʥʘʥʩʳ. ʇʨʠʝʤʥʳʝ ʧʫʥʢʪʳ, ʢʫʜʘ ʤʦʞʥʦ ʙʫʜʝʪ ʦʪʥʝʩʪʠ ʦʪʩʣʫʞʠʚʰʠʝ ʚʝʱʠ, ʜʘʜʫʪ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʨʘʙʦʪʘʪʴ. 

¶ ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ʉʦʢʨʘʪʠʪʩʷ ʚʳʨʫʙʢʘ ʣʝʩʦʚ, ʜʦʙʳʯʘ ʠʩʢʦʧʘʝʤʳʭ, ʩʥʠʟʷʪʩʷ ʨʘʩʭʦʜʳ ʛʘ-
ʟʘ, ʥʝʬʪʠ. 

ʅʦ ʜʣʷ ʵʪʦʛʦ ʣʶʜʷʤ ʥʘʜʦ ʟʥʘʪʴ ʦʙʱʠʝ ʧʨʘʚʠʣʘ ʩʦʨʪʠʨʦʚʢʠ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʭʨʘʥʝʥʠʷ ʦʪ-
ʭʦʜʦʚ ʜʦ ʠʭ ʚʳʚʦʟʘ ʠʣʠ ʩʜʘʯʠ ʚ ʧʫʥʢʪ ʧʨʠʝʤʘ. 

ʊʘʢʞʝ, ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʤʫʩʦʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 
ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ ʦʙʱʝʩʪʚʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ ʙʦʣʝʝ ʦʩʦʟʥʘʥʥʦ ʦʪʥʦ-
ʩʠʪʴʩʷ ʢ ʧʦʪʨʝʙʣʝʥʠʶ ʠ ʫʪʠʣʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ ʠ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʘʢʪʠʚʥʦʡ ʵʢʦʣʦʛʠ-
ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʛʨʘʞʜʘʥʩʢʠʭ ʠʥʠʮʠʘʪʠʚ. 

ɹʦʦʧʫʙʯʡʸ: ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ 
ʦʪʭʦʜʦʚ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ɺʳʷʚʣʝʥʳ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʨʝʰʝʥʠʠ ʵʪʦ-
ʛʦ ʚʦʧʨʦʩʘ. ʇʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʰʠʙʢʘʭ, ʜʦʧʫ-
ʱʝʥʥʳʭ ʜʦ ʵʪʦʛʦ ʢʨʫʧʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʫʩʦʨ, ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ, ʩʦʨʪʠʨʦʚʢʘ, ʨʝʢʣʘʤʘ, ʧʝʨʝʨʘʙʦʪʢʘ ʧʣʘʩʪʠʢʘ. 
 
THE TREND OF SEPARATE COLLECTION OF SOLID HOUSEHOLD WASTE AMONG THE POPULATION 
 

Alikina Anastasia Andreevna, 
Mukhortov Alexey Andreevich, 

Shibaev Andrey Borisovich  
 
Abstract: The scientific article considers the issue of popularization of separate collection of solid household 
waste among the population. The factors that are negative in solving this issue have been identified. The ways 
to solve this problem are proposed by analyzing information about mistakes made by large companies before. 
Key words: garbage, separate collection, sorting, advertising, plastic recycling. 
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ʈʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʤʫʩʦʨʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. ʅʘʧʨʠʤʝʨ, ʦʪʭʦʜʳ 
ʧʠʱʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʝ ʫʪʠʣʠʟʠʨʦʚʘʥʥʳʝ ʚʦʚʨʝʤʷ, ʤʦʛʫʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʨʘʟʣʠʯʥʳʭ ʠʥʬʝʢʮʠʡ 
ʠ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʂʦʥʝʯʥʦ, ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʦʯʝʨʝʜʥʦʡ ʧʦʧʳʪʢʝ ʫʩʪʘʥʦʚʠʪʴ ʥʦʚʳʡ ʧʫʥʢʪ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ, 
ʤʥʦʞʝʩʪʚʦ ʣʶʜʝʡ ʤʦʞʝʪ ʧʨʦʠʛʥʦʨʠʨʦʚʘʪʴ ʠ ʧʨʦʩʪʦ ʧʨʦʡʪʠ ʤʠʤʦ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʪʘʢʠʭ ʩʠʪʫʘʮʠʡ ʩʣʝʜʫ-
ʝʪ: 

ɺʦ-ʧʝʨʚʳʭ, ʦʙʲʷʩʥʠʪʴ ʧʦʯʝʤʫ ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʦʪʭʦʜʦʚ ï ʵʪʦ ʚʘʞʥʦ. ʄʥʦʛʠʝ ʥʝ ʧʦʥʠʤʘʶʪ, ʧʦʯʝ-
ʤʫ ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʤʫʩʦʨʘ ʚʘʞʝʥ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʇʦʵʪʦʤʫ, ʩʣʝʜʫʝʪ ʜʦ-
ʥʝʩʪʠ ʜʦ ʣʶʜʝʡ, ʢʘʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʥʝʨʘʟʜʝʣʴʥʦʤ ʩʙʦʨʝ ʤʫʩʦʨʘ. 

ɺʦ-ʚʪʦʨʳʭ, ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʩʦʨʪʠʨʦʚʢʠ ʙʦʣʝʝ ʫʜʦʙʥʳʤ. ʃʶʜʠ ʤʦʛʫʪ ʥʝ ʭʦʪʝʪʴ ʟʘʥʠʤʘʪʴʩʷ ʨʘʟ-
ʜʝʣʴʥʳʤ ʩʙʦʨʦʤ ʤʫʩʦʨʘ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʧʦʧʨʦʩʪʫ ʥʝʫʜʦʙʥʦ. ʇʦʵʪʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʵʪʦ ʫʜʦʙ-
ʥʳʤ ʜʣʷ ʥʠʭ. ʅʘʧʨʠʤʝʨ, ʨʘʟʤʝʩʪʠʪʴ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ ʨʷʜʦʤ ʩ ʜʦʤʘʤʠ ʠʣʠ ʥʘ 
ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ. 

ɺ-ʪʨʝʪʴʠʭ, ʨʝʟʫʣʴʪʘʪ ʩʦʨʪʠʨʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʥʦʩʠʪʴ ʥʘ ʚʩʝʦʙʱʝʝ ʦʙʦʟʨʝʥʠʝ, ʧʦʦʱʨʷʷ ʘʢʪʠʚʠ-
ʩʪʦʚ. ʃʶʜʠ ʤʦʛʫʪ ʥʝ ʚʠʜʝʪʴ, ʢʘʢ ʠʭ ʫʩʠʣʠʷ ʧʦ ʨʘʟʜʝʣʴʥʦʤʫ ʩʙʦʨʫ ʤʫʩʦʨʘ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 
ʇʦʵʪʦʤʫ, ʥʫʞʥʦ ʠʤ ʧʦʢʘʟʘʪʴ, ʥʘʧʨʠʤʝʨ, ʩʢʦʣʴʢʦ ʤʫʩʦʨʘ ʙʳʣʦ ʧʝʨʝʨʘʙʦʪʘʥʦ ʠʣʠ ʩʢʦʣʴʢʦ ʨʝʩʫʨʩʦʚ ʙʳʣʦ 
ʩʦʭʨʘʥʝʥʦ ʙʣʘʛʦʜʘʨʷ ʨʘʟʜʝʣʴʥʦʤʫ ʩʙʦʨʫ ʤʫʩʦʨʘ, ʘ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʢ ʩʦʨʪʠʨʦʚʢʝ ʮʝʥʥʳʤʠ ʧʨʠʟʘ-
ʤʠ. 

ɽʞʝʛʦʜʥʦ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ, ʧʨʦʜʫʤʳʚʘ-
ʶʪʩʷ ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʦʢʨʫʞʘʶʱʠʭ. ʆʜʥʘʢʦ, ʝʩʪʴ ʩʧʦʩʦʙ, ʢʦʪʦʨʳʡ ʟʘʠʥʪʝʨʝ-
ʩʫʝʪ ʣʶʜʝʡ ʠ ʫʚʝʣʠʯʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ. ʇʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ 
ʩʜʝʣʘʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʯʠʱʝ ʠ ʧʦʟʚʦʣʠʪ ʫʧʨʦʩʪʠʪʴ ʨʳʥʦʢ ʧʝʨʝʨʘʙʦʪʢʠ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ. 

ʈʝʯʴ ʠʜʝʪ ʦ ʚʥʝʜʨʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʘʢʮʠʡ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʟʛʦʪʘʚʣʠʚʘʶʱʠʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘ-
ʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʧʘʢʦʚʢʘʭ, ʪʘʢʠʭ ʢʘʢ ʧʣʘʩʪʠʢ, ʩʪʝʢʣʦ, ʢʘʨʪʦʥ, ʘʣʶʤʠʥʠʡ ʠ ʜʨʫʛʠʝ. 

ɺʝʨʥʫʚʰʠʩʴ ʚʦ ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ñCompany-Cò ʧʦʢʦʨʠʣʘ ʨʳʥʦʢ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʥʘʧʠʪʢʦʚ ʚ ʈʦʩʩʠʠ, 
ʤʦʞʥʦ ʙʳʣʦ ʟʘʤʝʪʠʪʴ ʤʥʦʞʝʩʪʚʦ ʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʟʘʚʣʝʢʘʣʠ ʣʶʜʝʡ ʩʚʦʠʤʠ ʧʨʠʟʘʤʠ. ʉʫʪʴ ʘʢʮʠʡ ï 
ʥʘʢʦʧʣʝʥʠʝ ʢʨʳʰʝʢ ʦʪ ʧʣʘʩʪʠʢʦʚʳʭ ʙʫʪʳʣʦʢ, ʠ ʚ ʙʫʜʫʱʝʤ ʠʭ ʦʙʤʝʥ ʥʘ ʧʦʜʘʨʢʠ. 

ʇʨʦʮʝʩʩ ʦʙʤʝʥʘ ʙʘʣʣʦʚ ʥʘ ʧʦʜʘʨʢʠ ʚʳʛʣʷʜʝʣ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [2]: 
1. ʇʦʢʫʧʘʡ ʥʘʧʠʪʢʠ ñCompany-Cò ʚ ʧʨʦʤʦ-ʫʧʘʢʦʚʢʝ; 
2. ʉʦʙʠʨʘʡ ʢʨʳʰʢʠ ʦʪ ʙʫʪʳʣʦʢ ʠ ʢʣʶʯʠ ʦʪ ʙʘʥʦʢ ʩ ʙʘʣʣʘʤʠ; 
3. ʉʦʙʝʨʠ ʥʫʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ, ʦʪʧʨʘʚʣʷʡ ʠ ʧʦʣʫʯʘʡ ʧʦʜʘʨʢʠ! 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʟʦʚ ʣʶʜʠ ʧʦʣʫʯʘʣʠ: ʩʪʠʢʝʨʳ, ʩʪʘʢʘʥʳ, ʯʘʩʳ, ʧʣʶʰʝʚʳʝ ʠʛʨʫʰʢʠ ʠ ʜʨʫʛʠʝ ʧʦʜʘʨʢʠ. 
ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦʜʦʙʥʳʝ ʘʢʮʠʠ ʥʝ ʧʨʠʚʦʜʠʣʠ ʢ ʞʝʣʘʝʤʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʯʠʩʪʦʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʢʦʤʧʘʥʠʷ ʧʨʝʩʣʝʜʦʚʘʣʘ ʮʝʣʴ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʢʣʘʤʳ, ʥʦ ʥʝ ʧʨʠʚʣʝ-
ʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢ ʨʘʟʜʝʣʴʥʦʤʫ ʩʙʦʨʫ ʤʫʩʦʨʘ. 

ɺ ʢʘʞʜʦʡ ʩʪʨʘʥʝ ʙʦʨʴʙʘ ʩ ʤʫʩʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦ-ʩʚʦʝʤʫ, ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʵʪʦ ʧʦʦʱʨʷʝʪʩʷ: [3] 

¶ ɺ ʌʠʥʣʷʥʜʠʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʥʥʦʚ ʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʤʘʪʘʤʠ ʧʦ ʩʙʦʨʫ ʙʫʪʳʣʦʢ, ʘ ʪʘʢʞʝ ʘʣʶ-
ʤʠʥʠʝʚʳʭ ʙʘʥʦʢ. ɺ ʮʝʥʫ ʧʨʦʜʫʢʪʘ ʟʘʣʦʞʝʥ ʜʝʧʦʟʠʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʙʨʘʪʥʦ, ʚʝʨʥʫʚ ʧʫʩʪʫʶ 
ʝʤʢʦʩʪʴ. ɸʚʪʦʤʘʪ ʨʘʩʧʨʝʜʝʣʷʝʪ ʙʫʪʳʣʢʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩ ʧʦʤʦʱʴʶ ʰʪʨʠʭ-ʢʦʜʦʚ, ʘ ʟʘʪʝʤ ʚʳʜʘʝʪ ʯʝʢ, 
ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʙʥʘʣʠʯʠʪʴ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʫʧʦʢ. 

¶ ɺ ɻʝʨʤʘʥʠʠ ʩʦʨʪʠʨʦʚʢʘ ʪʘʢʞʝ ʧʦʦʱʨʷʝʪʩʷ: ʚ ʧʨʦʜʫʢʪʦʚʳʭ ʤʘʛʘʟʠʥʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʘʚʪʦʤʘʪʳ, 
ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʧʫʩʪʫʶ ʪʘʨʫ. ɿʘ ʧʣʘʩʪʠʢʦʚʫʶ ʙʫʪʳʣʢʫ ʠʣʠ ʙʘʥʦʯʢʫ ʦʪ ʡʦʛʫʨʪʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 25 
ʮʝʥʪʦʚ, ʟʘ ʩʪʝʢʣʷʥʥʫʶ ʙʫʪʳʣʢʫ ð 8 ʮʝʥʪʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ, ʧʨʦʚʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʘʢʮʠʡ, ʧʦʭʦʞʠʭ ʥʘ ʨʘʥʝʝ ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʘʥʠʝʡ ñC-companyò. ʆʜʥʘʢʦ ʮʝʣʠ ʩʦʨʪʠʨʦʚʢʠ ʤʫʩʦʨʘ ʦʥʠ ʪʘʢ ʠ ʥʝ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ. ɸ 
ʥʘʦʙʦʨʦʪ, ʧʦʣʦʞʝʥʠʷ ʪʦʡ ʩʘʤʦʡ ʘʢʮʠʠ ʧʦʤʝʥʷʣʠʩʴ, ʪʘʢ ʯʪʦ ʪʝʧʝʨʴ ʢʨʳʰʢʠ ʥʠʢʫʜʘ ʥʝ ʩʜʘʶʪʩʷ, ʘ ʧʨʦʩʪʦ 
ʩʢʘʥʠʨʫʶʪʩʷ ʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʦʙʱʝʝ ʤʫʩʦʨʥʦʝ ʚʝʜʨʦ. 

ʇʦʵʪʦʤʫ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʠʪʴ ʚ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʧʝ-
ʮʠʘʣʴʥʳʝ ʘʢʮʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʚʣʝʢʘʪʴ ʣʶʜʝʡ ʢ ʨʘʟʜʝʣʴʥʦʤʫ ʩʙʦʨʫ ʪʚʸʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʟʘ 
ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝ ʥʘʛʨʘʜʳ. ɿʘ ʢʘʞʜʫʶ ʧʨʠʥʝʩʸʥʥʫʶ ʫʧʘʢʦʚʢʫ ʧʦʪʨʝʙʠʪʝʣʴ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴ ʙʘʣʣʳ, ʢʦʪʦ-
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ʨʳʝ ʚ ʙʫʜʫʱʝʤ ʦʥ ʩʤʦʞʝʪ ʦʙʤʝʥʷʪʴ ʥʘ ʣʶʙʦʡ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʧʨʠʟʦʚ, ʦʩʪʘʚʠʚ ʩʚʦʶ 
ʪʘʨʫ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʩʙʦʨʘ. 

ʅʘ ʧʨʠʤʝʨʝ ʨʦʩʩʠʡʩʢʦʡ ʢʦʤʧʘʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʥʘʧʠʪʢʦʚ, ʥʘʟʦʚʝʤ ʝʸ ñɼʦʙ-companyò, ʤʦʞʥʦ 
ʧʦʢʘʟʘʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ ʦʪ ʧʦʢʫʧʢʠ ʥʘʧʠʪʢʘ ʜʦ ʦʙʤʝʥʘ ʫʧʘʢʦʚʢʠ ʥʘ ʮʝʥʥʳʝ ʧʨʠʟʳ (ʨʠʩʫʥʦʢ 1): 

1. ʇʦʢʫʧʢʘ ʥʘʧʠʪʢʘ ʦʪ ʢʦʤʧʘʥʠʠ ñɼʦʙ-companyò ʚ ʣʶʙʦʤ ʤʘʛʘʟʠʥʝ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʣʘʩʪʠ-
ʢʦʚʦʡ, ʩʪʝʢʣʷʥʥʦʡ, ʢʘʨʪʦʥʥʦʡ ʠʣʠ ʘʣʶʤʠʥʠʝʚʦʡ ʧʦʩʫʜʝ. 

2. ʅʘʢʦʧʣʝʥʠʝ ʧʫʩʪʳʭ ʮʝʣʴʥʳʭ ʙʫʪʳʣʦʢ ʫ ʩʝʙʷ ʜʦʤʘ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚ 
ʙʫʜʫʱʝʤ ʤʦʞʥʦ ʦʙʤʝʥʷʪʴ ʥʘ ʦʜʠʥ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʨʠʟʦʚ. 

3. ʆʙʤʝʥ ʪʘʨʳ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʫʥʢʪʘʭ ʧʨʠʝʤʘ ʤʫʩʦʨʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʘʭʦʜʠʪʩʷ ʥʝ ʜʘʣʝʢʦ ʦʪ 
ʤʘʛʘʟʠʥʦʚ. ɻʜʝ ʠ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʙʤʝʥ ʤʫʩʦʨʘ ʥʘ ʧʨʠʟʳ ʦʪ ñɼʦʙ-companyò, ʘ ʪʘʢʞʝ ʝʛʦ ʩʦʨʪʠ-
ʨʦʚʢʘ.  

 

 
ʉʡʪ. 1. ʈʩʧʯʞʪʪ ʧʚʥʞʦʙ ʥʬʪʧʩʙ ʦʙ ʨʩʡʠʴ 

 
ʆʜʥʘʢʦ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʘ ʧʨʠ ʩʢʦʧʣʝʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʫʪʳʣʦʢ ʜʦʤʘ, ʧʦʵʪʦʤʫ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʫʪ ʠʟʙʝʞʘʪʴ ʵʪʦʛʦ. ʅʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʫ ʥʘʢʦʧʣʝʥʠʷ ʙʘʣʣʦʚ ʧʨʠ ʩʜʘʯʝ 
ʙʫʪʳʣʦʢ ʤʦʞʥʦ ʧʨʠʚʷʟʘʪʴ ʢ ʩʚʦʝʤʫ ʥʦʤʝʨʫ ʪʝʣʝʬʦʥʘ, ʛʜʝ ʙʫʜʝʪ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ: ʩʢʦʣʴʢʦ 
ʩʜʘʣ, ʩʪʦʣʴʢʦ ʠ ʧʦʣʫʯʠʣ. ʇʣʶʩ ʦʯʝʚʠʜʝʥ: ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʢʣʘʜʠʨʦʚʘʪʴ ʜʦʤʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʙʫʪʳʣʦʢ ï ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʘʚʘʪʴ ʠʭ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʨʪʠʷʤʠ, ʘ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ ʥʘ 
ʪʝʣʝʬʦʥʝ ʙʫʜʫʪ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʟʘʨʘʙʦʪʘʥʥʳʝ ʙʘʣʣʳ. 

ɼʘʥʥʫʶ ʘʢʮʠʶ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ, ʢʘʢ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ, ʪʘʢ ʠ ʚʨʝʤʝʥʥʦ, ʪʦ ʝʩʪʴ ʧʨʠʚʷʟʘʪʴ 
ʘʢʮʠʶ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʤʫ ʩʦʙʳʪʠʶ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʢʮʠʠ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʘʩ-
ʩʦʨʪʠʤʝʥʪ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʧʦ ʦʢʦʥʯʘʥʠʶ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʩʨʦʢʘ. ɺ ʩʣʫʯʘʝ ʩ ʚʨʝʤʝʥʥʦʡ ï  ʧʨʠʫʨʦʯʠʪʴ, 
ʥʘʧʨʠʤʝʨ, ʢ ʅʦʚʦʤʫ ʛʦʜʫ, ʛʜʝ ʧʨʠʟʳ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʘʪʠʢʝ.   

ʇʨʦʚʝʜʝʥʠʝ ʧʦʜʦʙʥʳʭ ʘʢʮʠʡ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʥʦ ʠ ʧʦʚʳʰʘʝʪ ʢʣʠ-
ʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʢʦʤʧʘʥʠʠ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʧʨʘʟʜʥʠʯʥʳʝ ʜʥʠ, ʛʜʝ ʧʦʚʳʰʘʝʪʩʷ ʩʧʨʦʩ ʥʘ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʧʠʪʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʪʦʢ ʧʦʢʫʧʘʪʝʣʝʡ, ʪʝʤ ʩʘʤʳʤ ʙʦʣʴʰʝʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʣʶʜʝʡ ʤʦʞʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʘʢʮʠʝʡ ʠ ʥʘʯʘʪʴ ʩʦʨʪʠʨʦʚʘʪʴ ʤʫʩʦʨ ʧʨʘʚʠʣʴʥʦ. 

 

 
ʉʡʪ. 2. ʇʚʳʞʥ ʨʩʧʡʠʛʧʝʪʫʛʙ ʦʙʨʡʫʣʧʛ ʣʧʥʨʙʦʡʞʢ òɽʧʚ-companyó ʛ ʝʞʦʵ 

 
ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ñɼʦʙ-companyò, ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ, ʧʦʜ-

ʩʯʠʪʳʚʘʶʱʘʷ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʦʚ ʚ ʜʝʥʴ (ʈʠʩʫʥʦʢ 1). ʂʘʢ ʚʠʜʥʦ, ʝʞʝʜʥʝʚʥʦ ʟʘʚʦʜʳ ʢʦʤʧʘ-
ʥʠʠ ʚʳʧʫʩʢʘʶʪ ʧʦ 2 ʤʠʣʣʠʦʥʘ ʣʠʪʨʘ ʥʘʧʠʪʢʘ ʠʣʠ 2 ʤʣʥ ʫʧʘʢʦʚʦʢ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʦʨʪʠʨʫʶʪʩʷ ʦʥʠ ʧʦ 
ʦʜʥʦʤʫ ʣʠʪʨʫ. ɽʩʣʠ ʟʘʧʫʩʪʠʪʴ ʘʢʮʠʶ ʦʙʤʝʥʘ ʤʫʩʦʨʘ ʥʘ ʧʨʠʟʳ, ʠ ʭʦʪʷ ʙʳ 30% ʣʶʜʝʡ ʟʘʠʥʪʝʨʝʩʫʶʪʩʷ 

ʇʦʢʫʧʢʘ 
ʥʘʧʠʪʢʘ 

ʅʘʢʦʧʣʝʥʠʝ 
ʙʫʪʳʣʦʢ 

ʆʙʤʝʥ ʤʫʩʦʨʘ 
ʧʦʜʘʨʢʠ 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ 

ʟʘʚʦʜʘ ʚ ʜʝʥʴ = 

2 ʤʣʥ ʣ ʠʣʠ 2 

ʤʣʥ ʫʧʘʢʦʚʦʢ 

30% 

ʟʘʠʥʪʝʨʝʩʦʚʘʚ

ʰʠʭʩʷ ʘʢʮʠʝʡ = 

0,6 ʤʣʥ ʣ ʠʣʠ 

600 ʪʳʩ 
ʫʧʘʢʦʚʦʢ 

ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʦʚ 

ʢʦʤʧʘʥʠʝʡ ñɼʦʙ-companyò ʟʘ ʩʫʪʢʠ [5] 
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ʵʪʦʡ ʘʢʮʠʝʡ, ʪʦ 600 ʪʳʩʷʯ ʫʧʘʢʦʚʦʢ (ʧʦ ʦʜʥʦʤʫ ʣʠʪʨʫ) ʦʢʘʞʫʪʩʷ ʥʝ ʚ ʦʙʱʝʡ ʤʫʩʦʨʥʦʡ ʢʦʨʟʠʥʝ, ʘ ʚ ʩʧʝ-
ʮʠʘʣʴʥʳʭ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʮʝʥʪʨʘʭ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʫʧʨʦʩʪʠʪ ʠʭ ʧʝʨʝʨʘʙʦʪʢʫ. 

ʇʨʦʙʣʝʤʘ ʥʝʢʦʨʨʝʢʪʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʣʶʜʠ ʯʘʩʪʦ ʥʝ ʫʪʠʣʠʟʠʨʫʶʪ ʦʪʭʦ-
ʜʳ ʧʨʘʚʠʣʴʥʦ, ʩʤʝʰʠʚʘʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʫʩʦʨʘ ʚ ʦʜʥʦʤ ʢʦʥʪʝʡʥʝʨʝ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʠʭ ʧʝʨʝʨʘʙʦʪʢʫ ʠ 
ʫʚʝʣʠʯʠʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʧʨʠʨʦʜʳ, ʟʘʪʨʘ-
ʪʘʤ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠ ʫʪʠʣʠʟʘʮʠʶ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʦʪʝʨʝ ʮʝʥʥʳʭ ʨʝʩʫʨʩʦʚ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʠʯʠʥ ʚʢʣʶʯʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʦʩʚʝ-
ʜʦʤʣʝʥʥʦʩʪʴ ʦʙʱʝʩʪʚʘ, ʦʪʩʫʪʩʪʚʠʝ ʫʜʦʙʥʳʭ ʤʝʩʪ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʥʝʭʚʘʪʢʫ ʤʦʪʠʚʘʮʠʠ ʜʣʷ 
ʫʯʘʩʪʠʷ ʚ ʧʨʦʛʨʘʤʤʝ ʩʦʨʪʠʨʦʚʢʠ ʤʫʩʦʨʘ. ʏʪʦʙʳ ʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʦʙʨʘʟʦ-
ʚʘʪʝʣʴʥʳʝ ʢʘʤʧʘʥʠʠ ʠ ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʫʜʦʙʥʦʡ ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʪʴ ʣʶʜʝʡ 
ʨʘʟʣʠʯʥʳʤʠ ʤʦʪʠʚʘʮʠʦʥʥʳʤʠ ʘʢʮʠʷʤʠ ʠ ʧʦʦʱʨʝʥʠʷʤʠ. 

ʉʫʪʴ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʦʥʝʩʪʠ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʯʪʦ ʨʘʟʜʝʣʴʥʳʡ 
ʩʙʦʨ ʤʫʩʦʨʘ ï ʥʝ ʪʘʢʘʷ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʥʝ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ 
ʘʢʮʠʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʣʶʜʝʡ ʢ ʨʘʟʜʝʣʴʥʦʤʫ ʩʙʦʨʫ ʤʫʩʦʨʘ - ʦʜʠʥ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ 
ʧʨʦʙʣʝʤʳ ʥʝʢʦʨʨʝʢʪʥʦʡ ʩʦʨʪʠʨʦʚʢʝ ʦʪʭʦʜʦʚ. ʊʘʢʠʝ ʘʢʮʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʩʪʠʤʫʣʦʤ ʜʣʷ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ 
ʨʘʥʝʝ ʥʝ ʟʘʜʫʤʳʚʘʣʠʩʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ, ʥʦ ʪʝʧʝʨʴ ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʵʪʦ ʠʟ-ʟʘ 
ʧʨʝʜʣʦʞʝʥʥʳʭ ʥʘʛʨʘʜ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǡǪǧǾǬǧǤ ǭǶǧǸǤǬǬǭǢǭ ǯǟǰǰǭǪǟ ǠǧǷǭǳǧǱ 
Ǭǟ ǮǭǪǭǡǭǤ ǮǭǡǤǣǤǬǧǤ ǧ ǼǰǱǯǟǪǻǬǲǽ 
ǵǧǩǪǧǶǬǭǰǱǻ ǰǟǫǭǩ ǩǯǺǰ ǰ 
ǢǧǮǭǫǟǢǬǧǤǫǧǤǨ 

ǼȋȇȌȍȁǿ ǭȊȄȐȞ ǟȊȄȉȐǿȌȃȏȍȁȌǿ, 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɸʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ǠȒȌȃȇȉȍȁǿ ǱǿȑțȞȌǿ ǫȇȔǿȈȊȍȁȌǿ 
ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ 

ɻɹʋ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɹʫʛʘʝʚʘ ʃʶʙʦʚʴ ʀʚʘʥʦʚʥʘ 
ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʠʥʞʝʥʝʨʠʠ 

ʌɻɸʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʯʠʱʝʥʥʦʛʦ ʨʘʩʩʦʣʘ ʙʠʰʦʬʠʪ ʥʘ ʧʦʣʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʵʩʪʨʘʣʴʥʫʶ 
ʮʠʢʣʠʯʥʦʩʪʴ ʩʘʤʦʢ ʢʨʳʩ ʩ ʛʠʧʦʤʘʛʥʠʝʤʠʝʡ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʮʝʣʴʶ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝ-
ʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʤʘʛʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
ʨʘʩʩʦʣ ʙʠʰʦʬʠʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʧʦʣʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʘʤʦʢ ʢʨʳʩ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʩʪ-
ʨʘʣʴʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʧʨʠ ʜʝʬʠʮʠʪʝ ʤʘʛʥʠʷ. ʕʪʠ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʰʦʬʠʪʘ ʚ ʣʝʯʝʥʠʠ ʛʠʧʦʤʘʛʥʠʝʤʠʠ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʥʘʨʫʰʝʥʠʡ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 
ʩʠʩʪʝʤʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʘʩʩʦʣ ʙʠʰʦʬʠʪ, ʧʦʣʦʚʦʝ ʧʦʚʝʜʝʥʠʝ, ʵʩʪʨʘʣʴʥʳʡ ʮʠʢʣ, ʢʨʳʩʳ-ʩʘʤʢʠ, ʛʠʧʦʤʘʛʥʠʝ-
ʤʠʷ. 
 
THE EFFECT OF PURIFIED BISCHOFITE BRINE ON SEXUAL BEHAVIOR AND ESTROUS CYCLING OF 

FEMALE RATS WITH HYPOMAGNESEMIA 
 

Eminova Olesya Alexandrovna, 
Bundikova Tatyana Mikhailovna 

 
Scientific adviser: Bugaeva Lyubov Ivanovna 

 
Abstract: The study of the effect of purified bischofite brine on sexual behavior and estrous cycling of female 
rats with hypomagnesemia was conducted in order to identify possible changes in reproductive function with a 
lack of magnesium in the body. The results of the study showed that bischofite brine improves the sexual be-
havior of female rats and restores estrous cycling in magnesium deficiency. These data indicate the potential 
effectiveness of the use of bischofite in the treatment of hypomagnesemia and related disorders in the repro-
ductive system. 
Key words: bischofite brine, sexual behavior, estrous cycle, female rats, hypomagnesemia. 
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ɻʠʧʦʤʘʛʥʠʝʤʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 
ʫʨʦʚʥʝʤ ʤʘʛʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʤʘʛʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʷʚʣʷʝʪʩʷ ʧʨʠ-
ʝʤ ʦʯʠʱʝʥʥʦʛʦ ʨʘʩʩʦʣʘ ʙʠʰʦʬʠʪ ï ʧʨʠʨʦʜʥʦʛʦ ʤʠʥʝʨʘʣʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʤʘʛʥʠʡ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝ-
ʩʪʚʘʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʠʰʦʬʠʪ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʧʦʣʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʵʩʪʨʘʣʴʥʫʶ ʮʠʢ-
ʣʠʯʥʦʩʪʴ ʩʘʤʦʢ ʢʨʳʩ ʩ ʛʠʧʦʤʘʛʥʠʝʤʠʝʡ. ʀʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ 
ʥʘʨʫʰʝʥʠʷ ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ ʠ ʧʦʚʝʜʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʦʛʦ. 
ʇʦʵʪʦʤʫ ʧʦʥʠʤʘʥʠʝ ʚʣʠʷʥʠʷ ʙʠʰʦʬʠʪʘ ʥʘ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 
ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʜʦʙʥʳʭ ʩʦʩʪʦʷʥʠʡ [1- 3]. 

ʇʚʳʞʣʫ ʡ ʨʩʞʝʥʞʫ ʡʪʪʤʞʝʧʛʙʦʡʸ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʦʣʦʚʦʟʨʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ 90 
ʢʨʳʩʘʭ-ʩʘʤʢʘʭ ʩ ʠʩʭʦʜʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ 190-220 ʛ., 3-4 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ ʚ ʵʢʩʧʝ-
ʨʠʤʝʥʪ ʚʩʝ ʞʠʚʦʪʥʳʝ ʧʨʦʰʣʠ 2-ʭ ʥʝʜʝʣʴʥʳʡ ʢʘʨʘʥʪʠʥ ʚ ʅʀʀ ʬʘʨʤʘʢʦʣʦʛʠʠ ɺʦʣʛɻʄʋ. ɺ ʧʝʨʠʦʜ ʢʘʨʘʥ-
ʪʠʥʘ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʘʤʦʢ ʢʨʳʩ ʩʦʜʝʨʞʘʣʠ ʩ ʫʯʝʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 
ʩʪʘʥʜʘʨʪʘ ɻʆʉʊ 33044-2014 çʇʨʠʥʮʠʧʳ ʥʘʜʣʝʞʘʱʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠè ʠ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝ-
ʢʦʤʝʥʜʘʮʠʡ çɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥ-
ʪʦʚ ʠʣʠ ʚ ʠʥʳʭ ʥʘʫʯʥʳʭ ʮʝʣʷʭè (The European Convention, 1986).  

ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʸ : ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʷ ʦʯʠʱʝʥʥʦʛʦ ʤʠʥʝʨʘʣʘ ʙʠʰʦʬʠʪ ʥʘ ʩʦʩʪʦʷʥʠʝ, ʵʩʪʨʘʣʴ-
ʥʫʶ ʮʠʢʣʠʯʥʦʩʪʴ ʠ ʧʦʣʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʢʨʳʩ ʩʘʤʦʢ ʩ ʛʠʧʦʤʘʛʥʠʝʤʠʝʡ. 

ʈʧʪʫʙʛʤʞʦʦʴʞ ʠʙʝʙʰʡ: 
1. ʉʬʦʨʤʠʨʦʚʘʪʴ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ; 
2. ʇʝʨʝʚʝʩʪʠ ʢʨʳʩ ʩʘʤʦʢ ʦʧʳʪʥʳʭ ʛʨʫʧʧʳ ʥʘ ʜʠʝʪʫ ʙʝʟ ʩʦʣʝʡ ʤʘʛʥʠʷ  
3. ʆʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʘʣʠʤʝʥʪʘʨʥʦʡ ʛʠʧʦʤʘʛʥʠʝʤʠʠ ʫ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʢʨʳʩ ʩʘʤʦʢ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʤʘʛʥʠʷ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ ʵʨʠʪʨʦʮʠʪʘʭ; 
4. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʘʣʠʤʝʥʪʘʨʥʦʡ ʛʠʧʦʤʘʛʥʠʝʤʠʠ ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʵʩʪʨʘʣʴʥʳʡ ʮʠʢʣ ʠ ʧʦʣʦ-

ʚʦʝ ʧʦʚʝʜʝʥʠʝ ʢʨʳʩ ʩʘʤʦʢ; 
5. ʆʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʠʷʥʠʷ ʦʯʠʱʝʥʥʦʛʦ ʤʠʥʝʨʘʣʘ ʙʠʰʦʬʠʪ ʥʘ ʩʦʩʪʦʷʥʠʝ, ʵʩʪʨʘʣʴʥʳʡ 

ʮʠʢʣ ʠ ʧʦʣʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʢʨʳʩ ʩʘʤʦʢ ʩ ʘʣʠʤʝʥʪʘʨʥʦʡ ʛʠʧʦʤʘʛʥʠʝʤʠʝʡ. 
ɽʡʠʙʢʦ ʡʪʪʤʞʝʧʛʙʦʡʸ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʜʝʣʠ ʘʣʠʤʝʥʪʘʨʥʦʡ ʛʠʧʦʤʘʛ-

ʥʠʝʤʠʠ ʠ ʠʟʫʯʝʥʠʷ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʵʩʪʨʘʣʴʥʳʡ ʮʠʢʣ ʠ ʧʦʣʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʩʘʤʢʠ ʙʳʣʠ 
ʨʘʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ 2 ʛʨʫʧʧʳ: ʦʧʳʪ ʠ ʢʦʥʪʨʦʣʴ. 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (30 ʠʥʪʘʢʪʥʳʭ ʩʘʤʦʢ) ʥʝ ʧʦʜʚʝʨʛʘʣʘʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʢʘʢʠʭ-ʣʠʙʦ ʚʝʱʝʩʪʚ, 
ʥʘʭʦʜʠʣʠʩʴ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʦʧʳʪʫ ʫʩʣʦʚʠʷʭ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʜʠʝʪʝ. ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ (60 ʩʘʤʦʢ) ʧʦʣʫʯʘʣʘ 
ʜʠʝʪʫ ʙʝʟ ʩʦʣʝʡ ʤʘʛʥʠʷ ʚ ʚʠʜʝ ʢʦʨʤʘ ʚ ʪʝʯʝʥʠʝ 8 ʥʝʜʝʣʴ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʥʘ ʩʦʩʪʦʷʥʠʝ, ʵʩʪʨʘʣʴʥʳʡ ʮʠʢʣ 
ʠ ʧʦʣʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʘʣʠʤʝʥʪʘʨʥʦʡ ʛʠʧʦʤʘʛʥʠʝʤʠʠ, ʢʨʳʩʳ-ʩʘʤʢʠ, ʙʳʣʠ ʨʘʩʬʦʨʤʠʨʦʚʘʥʳ 
ʥʘ 3 ʛʨʫʧʧʳ: 2 ʢʦʥʪʨʦʣʴʥʳʝ ʠ 3 ʦʧʳʪʥʳʝ. ʂʦʥʪʨʦʣʴ ʠʥʪʘʢʪʥʳʡ ( 30 ʢʨʳʩ-ʩʘʤʦʢ), ʢʦʪʦʨʳʡ ʥʝ ʧʦʜʚʝʨʛʘʣ-
ʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʢʘʢʠʭ-ʣʠʙʦ ʚʝʱʝʩʪʚ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ï 1 (30 ʢʨʳʩ-ʩʘʤʦʢ) ʧʦʣʫʯʘʣʘ ʜʠʝʪʫ ʙʝʟ ʩʦʣʝʡ 
ʤʘʛʥʠʷ ʚ ʚʠʜʝ ʢʦʨʤʘ ʚ ʪʝʯʝʥʠʝ 4-ʭ ʤʝʩʷʮʝʚ. ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ (30 ʢʨʳʩ-ʩʘʤʦʢ) ʧʦʣʫʯʘʣʘ ʜʠʝʪʫ ʙʝʟ ʩʦʣʝʡ 
ʤʘʛʥʠʷ ʚ ʚʠʜʝ ʢʦʨʤʘ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʤʝʩʷʮʝʚ. ʇʦ ʦʢʦʥʯʘʥʠʶ 2-ʭ ʤʝʩʷʮʝʚ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʘ ʬʦʥʝ ʨʘʟʚʠ-
ʪʠʷ ʛʠʧʦʤʘʛʥʝʟʠʝʤʠʠ, ʩʘʤʢʘʤ ʢʨʳʩ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʚʚʦʜʠʣʠ ʦʯʠʱʝʥʥʳʡ ʤʠʥʝʨʘʣ ʙʠʰʦʬʠʪ, ʦʜʠʥ ʨʘʟ 
ʚ ʜʝʥʴ ʚ ʜʦʟʝ 0,01 ʤʣ/ʢʛ, 7 ʨʘʟ ʚ ʥʝʜʝʣʶ ʚ ʪʝʯʝʥʠʝ 1-ʛʦ ʤʝʩʷʮʘ. 

ʇʦ ʦʢʦʥʯʘʥʠʶ 2-ʭ ʤʝʩʷʮʝʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʵʪʠʭ ʩʘʤʦʢ ʢʨʳʩ ʠʟʤʝʨʷʣʠ ʫʨʦʚʝʥʴ ʤʘʛʥʠʷ ʚ ʧʣʘʟʤʝ 
ʢʨʦʚʠ ʠ ʵʨʠʪʨʦʮʠʪʘʭ, ʠʩʩʣʝʜʦʚʘʣʠ ʵʩʪʨʘʣʴʥʳʡ ʮʠʢʣ ʠ ʧʦʣʦʚʦʝ ʧʦʚʝʜʝʥʠʝ. 

ʀʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʤʘʛʥʠʷ ʚ ʢʨʦʚʠ ʢʨʳʩ-ʩʘʤʦʢ ʧʨʦʚʦʜʠʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ 
ʮʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʩ ʪʠʪʘʥʦʚʳʤ ʞʝʣʪʳʤ [4]. ʂʨʠʪʝʨʠʝʤ ʨʘʟʚʠʪʠʷ ʛʠʧʦʤʘʛʥʝʟʠʝʤʠʠ ʩʯʠʪʘʣʠ ʩʥʠʞʝʥʠʝ 
ʤʘʛʥʠʷ ʥʠʞʝ 1,4 ʤʤʦʣʴ/ʣ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʠ ʥʠʞʝ 0,7 ʤʤʦʣʴ/ʣ ʚ ʧʣʘʟʤʝ [5,6]. 

ʋ ʩʘʤʦʢ ʠʩʩʣʝʜʦʚʘʣʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʣʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʵʩʪʨʘʣʴʥʫʶ ʮʠʢʣʠʯʥʦʩʪʴ. ɺ ʦʙʱʝʤ 
ʩʦʩʪʦʷʥʠʠ ʫ ʩʘʤʦʢ ʦʮʝʥʠʚʘʣʠ ʩʦʩʪʦʷʥʠʝ ʰʝʨʩʪʥʦʛʦ ʠ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʦʚ ʠ ʤʘʩʩʫ ʪʝʣʘ. ɺ ʵʩʪʨʘʣʴʥʦʤ 
ʮʠʢʣʝ ʬʠʢʩʠʨʦʚʘʣʠ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʬʘʟ. ɺ ʧʦʣʦʚʦʤ ʧʦʚʝʜʝʥʠʠ ʦʪʤʝʯʘʣʠ ʧʨʦʮʝʧʪʠʚʥʦʝ ʠ ʨʝ-
ʮʝʧʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ. 



16 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Miʩrosoft Exʩʝl 
(2007). ʆ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʫʜʠʣʠ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ. 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʡʮ ʧʚʪʬʟʝʞʦʡʞ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʦʢʦʥʯʘʥʠʶ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʫ ʢʨʳʩ ʩʘʤʦʢ ʚ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʨʦʩʣʝʞʠʚʘʣʦʩʴ ʧʦʪʫʩʢʥʝʥʠʝ ʠ ʫʨʝʞʝʥʠʝ ʰʝʨʩʪʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ ʧʦʚʝʜʝʥʠʠ ʬʠʢʩʠʨʦʚʘ-
ʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʙʝʩʧʦʨʷʜʦʯʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ, ʙʝʟ ʵʣʝʤʝʥʪʦʚ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʢ ʜʨʫʛʠʤ ʦʩʦʙʷʤ. ʇʨʠ 
ʵʪʦʤ, ʫʨʦʚʝʥʴ ʤʘʛʥʠʷ ʚ ʧʣʘʟʤʝ ʩʥʠʟʠʣʩʷ ʥʘ 64,5%, ʘ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʥʘ 37%. ɺ ʪʝʯʝʥʠʠ 2-ʭ ʤʝʩʷʮʝʚ 
ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʩʪʦʡʢʦʛʦ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʝʡ ʤʘʛʥʠʷ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ ʵʨʠʪʨʦʮʠʪʘʭ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʩʘʤʦʢ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʪ-
ʯʝʪʣʠʚʦʝ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʬʘʟʳ ʵʩʪʨʫʩ ʥʘ 31,5% (ʨ>0,05), ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳ-
ʰʝʥʠʠ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʬʘʟʳ ʧʨʦʵʩʪʨʫʩ ʥʘ 65,6% (ʨ>0,05).  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʫ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʦʟʨʘʩʪʘʣʠ ʵʬʬʝʢʪʳ ʧʨʦʮʝʧʪʠʚʥʦʛʦ ʧʦʣʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʋ ʢʨʳʩ ʩʘʤʦʢ ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʩʥʠʞʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ çʵʤʦʮʠʦʥʘʣʴʥʳʭè ʧʦʜʭʦʜʦʚ ʩʘʤʦʢ ʢ ʩʘʤʮʘʤ ʥʘ 13,1% ʠ ʣʦʨʜʦʟʦʚ ʥʘ 
90,9%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʩʥʠʞʝʥʠʠ ʛʦʪʦʚʥʦʩʪʠ ʩʘʤʢʠ ʩ ʘʣʠʤʝʥʪʘʨʥʦʡ ʛʠʧʦʤʘʛʥʝʟʠʝ-
ʤʠʝʡ ʢ ʩʧʘʨʠʚʘʥʠʶ ʩ ʩʘʤʮʘʤʠ. 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʫ ʢʨʳʩ ʩʘʤʦʢ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʦʯʠʱʝʥʥʦʛʦ ʨʘʩʩʦʣʘ 
ʙʠʰʦʬʠʪ ʰʝʨʩʪʥʳʡ ʧʦʢʨʦʚ ʩʪʘʣ ʛʣʘʜʢʠʤ ʠ ʨʘʚʥʦʤʝʨʥʳʤ. ɺʳʷʚʣʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝ-
ʣʘ ʫ ʢʨʳʩ ʩʘʤʦʢ ʢʘʢ ʦʧʳʪʥʦʡ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ. 

ʋʨʦʚʝʥʴ ʤʘʛʥʠʷ ʚ ʧʣʘʟʤʝ ʠ ʵʨʠʪʨʦʮʠʪʘʭ, ʧʦʩʣʝ 2-ʭ ʤʝʩʷʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʦʯʠʱʝʥʥʦʛʦ ʤʠʥʝʨʘʣʘ 
ʙʠʰʦʬʠʪ ʩʘʤʢʘʤ ʩ ʘʣʠʤʝʥʪʘʨʥʦʡ ʛʠʧʦʤʘʛʥʝʝʤʠʝʡ, ʧʦʚʳʰʘʣʩʷ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ (ʪʘʙʣ. 1) ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʩʘʤʦʢ ʢʨʳʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʫʚʝ-
ʣʠʯʠʣʘʩʴ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʬʘʟʳ ʵʩʪʨʫʩ, ʘ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʬʘʟ ʧʨʦʵʩʪʨʫʩ ʠ ʜʠʵʩʪʨʫʩ ʩʥʠ-
ʞʘʣʘʩʴ. ʌʘʟʘ ʤʝʪʘʵʩʪʨʫʩ  ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ. 

 
ʋʙʚʤʡʯʙ 1 

ɻʤʡʸʦʡʞ ʧʰʡʲʞʦʦʧʜʧ ʥʡʦʞʩʙʤʙ ʚʡʱʧʭʡʫ ʦʙ ʶʪʫʩʙʤʵʦʴʢ ʯʡʣʤ ʣʩʴʪ-ʪʙʥʧʣ ʪ ʙʤʡʥʞʦʫʙʩʦʧʢ 
ʜʡʨʧʥʙʜʦʡʞʥʡʞʢ (M+m) 

ʉʪʘʜʠʠ ʵʩʪʨʘʣʴʥʦʛʦ 
ʮʠʢʣʘ 
(ʜʥʠ) 

ʂʦʥʪʨʦʣʴ ʠʥʪʘʢʪʥʳʡ 
(n=10) 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ï 1 

(n=10) 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
(n=10) 

ʇʨʦʵʩʪʨʫʩ 1,7Ñ0,18 2,1Ñ0,18 1,6Ñ0,20 

ʕʩʪʨʫʩ 3,7Ñ0,17 2,4Ñ0,20*** 3,5Ñ0,29 

ʄʝʪʘʵʩʪʨʫʩ 1,5Ñ0,13 1,6Ñ0,11 1,7Ñ0,21 

ɼʠʵʩʪʨʫʩ 3,1Ñ0,11 3,9Ñ0,25* 3,2Ñ0,22 

ʇʨʠʤʝʯʘʥʠʝ- 1 *p<0,05; ***p<0,001 ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ-1 
 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʩʘʤʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʨʘʩʩʦʣ ʙʠʰʦʬʠʪ ʚ 

ʪʝʯʝʥʠʝ 2-ʭ ʤʝʩʷʮʝʚ, ʣʘʪʝʥʪʥʳʡ ʧʝʨʠʦʜ ʧʝʨʚʦʛʦ çʵʤʦʮʠʦʥʘʣʴʥʦʛʦè ʧʦʜʭʦʜʘ  ʢ ʩʘʤʮʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ-1 ʩʥʠʞʘʣʩʷ ʥʘ 54,2% (ʨ<0,01), ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ-
ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 58,3% (ʨ<0,05). 

 
 
ɻʴʛʧʝʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  
1. ɸʣʠʤʝʥʪʘʨʥʘʷ ʛʠʧʦʤʘʛʥʠʝʤʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʭʫʜʰʝʥʠʶ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʥʠʞʝʥʠʶ ʧʨʠʨʦ-

ʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʫ ʩʘʤʦʢ. 
2.  ʉʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯ ʬʘʟʳ ʵʩʪʨʫʩ ʚ ʦʚʫʣʷʪʦʨʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʫ ʢʨʳʩ ʩ ʘʣʠʤʝʥʪʘʨʥʦʡ ʛʠ-

ʧʦʤʘʛʥʠʝʤʠʝʡ, ʚʝʨʦʷʪʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʢʦʨʦʯʝʥʠʠ ʜʘʥʥʦʡ ʬʘʟʘ ʠ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʵʩʪʨʦʛʝʥʦʚ ʚ 
ʧʣʘʟʤʝ ʢʨʦʚʠ ʵʪʠʭ ʩʘʤʦʢ; 

3. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʘʣʠʤʝʥʪʘʨʥʦʡ ʛʠʧʦʤʘʛʥʠʝʤʠʠ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʦʮʝʧʪʠʚʥʦʛʦ 
ʧʦʣʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫ ʩʘʤʦʢ ʢʨʳʩ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘʨʫʰʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʨʝʮʝʧʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ; 
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4.  ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʦʯʠʱʝʥʥʦʛʦ ʤʠʥʝʨʘʣʘ ʙʠʰʦʬʠʪʘ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʨʝʢʪʦʨʘ ʛʠʧʦ-
ʤʘʛʥʠʝʤʠʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʵʩʪʨʘʣʴ-
ʥʳʡ ʮʠʢʣ ʠ ʧʦʣʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʢʨʳʩ-ʩʘʤʦʢ. 
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ǲǣǩ 35,.26 

ǡǪǧǾǬǧǤ ǢǟǣǥǤǱǭǡ Ǭǟ ǮǧǸǤǡǭǤ 
ǮǭǡǤǣǤǬǧǤ ǶǤǪǭǡǤǩǟ 

ǫȇȌȝȉ ǰȍȓȇȞ ǰȄȏȂȄȄȁȌǿ 
ʦʙʫʯʘʶʱʘʷʩʷ 

ɻɹʆʋ ʣʠʮʝʡ ʛ. ʉʳʟʨʘʥʠ  
 

 
ʉʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʥʝ ʤʳʩʣʠʪ ʩʚʦʝʡ ʞʠʟʥʠ ʙʝʟ ʛʘʜʞʝʪʦʚ.  
ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚʣʠʷʥʠʝ ʛʘʜʞʝʪʦʚ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʚʝʜʸʪ ʢ ʠʟʤʝ-

ʥʝʥʠʶ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. 
ɹʣʫʬʙʤʵʦʧʪʫʵ: ʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʚʳʪʝʢʘʝʪ ʠ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ ʩʦ ʟʜʦ-

ʨʦʚʴʝʤ ʠ ʧʩʠʭʠʢʦʡ, ʦ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʫʤʘʪʴʩʷ. ʆʜʥʘ ʠʟ ʥʠʭ ï ʥʘʨʫʰʝʥʠʝ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. 
ʆʪʚʣʝʯʝʥʠʝ ʥʘ ʛʘʜʞʝʪʳ ʚʦ ʚʨʝʤʷ ʧʨʠʸʤʘ ʧʠʱʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʝ ʟʘʤʝʯʘʝʪ, ʯʪʦ ʝʩʪ, ʢʘʢ 
ʝʩʪ ʠ ʩʢʦʣʴʢʦ ʝʩʪ. ʄʳ ʭʦʪʠʤ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʣʶʜʝʡ ʢ ʵʪʦʤʫ ʚʘʞʥʦʤʫ ʚʦʧʨʦʩʫ, ʚʝʜʴ ʦʰʠʙʢʠ ʚ ʧʦ-
ʪʨʝʙʣʝʥʠʠ ʧʠʱʠ ʚʝʜʫʪ ʢ ʧʦʷʚʣʝʥʠʶ ʧʨʦʙʣʝʤ ʩ ʚʝʩʦʤ ʠ ʦʙʱʠʤ ʩʦʩʪʦʷʥʠʝʤ ʦʨʛʘʥʠʟʤʘ. ʀ ʤʥʦʛʠʝ ʥʝ ʧʦ-
ʥʠʤʘʶʪ, ʦʪʢʫʜʘ ʵʪʠ ʧʨʦʙʣʝʤʳ ʧʦʷʚʣʷʶʪʩʷ. 

ʏʞʤʵ: ʚʳʷʩʥʠʪʴ, ʢʘʢ ʛʘʜʞʝʪʳ ʚʣʠʷʶʪ ʥʘ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ. 
ʇʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ ðʧʦʚʳʰʝʥʥʘʷ ʨʝʘʢʮʠʷ ʙʦʣʴʥʦʛʦ ʥʝ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʩʪʠʤʫʣʳ ʢ ʧʨʠʝʤʫ ʧʠʱʠ, 

ʪʘʢʠʝ ʢʘʢ ʯʫʚʩʪʚʦ ʛʦʣʦʜʘ, ʥʘʧʦʣʥʝʥʠʝ ʞʝʣʫʜʢʘ, ʘ ʥʘ ʚʥʝʰʥʠʝ ʩʪʠʤʫʣʳ (ʥʘʢʨʳʪʳʡ ʩʪʦʣ, ʧʨʠʥʠʤʘʶʱʠʡ 
ʧʠʱʫ ʯʝʣʦʚʝʢ, ʨʝʢʣʘʤʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ). 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʤʳ ʚʳʷʩʥʠʣʠ, ʢʘʢ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʙʣʝʤʘʤʠ ɾʂʊ, ʧʝʨʝʝʜʘʥʠʝʤ 
ʠ ʦʞʠʨʝʥʠʝʤ. 
ʄʳ ʚʳʷʚʠʣʠ, ʢʘʢʠʝ ʧʨʠʚʳʯʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʣʶʜʝʡ ʚʝʜʫʪ ʢ ʥʘʨʫʰʝʥʠʶ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʢ ʢʘʢʠʤ 
ʧʦʩʣʝʜʩʪʚʠʷʤ ʦʥʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ. 
ʅʘʤʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ ʩʠʪʫʘʮʠʠ ʩ ʛʘʜʞʝʪʘʤʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 
ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʆʧʪʠʤʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʙʣʝʤʝ ʧʦʟʚʦʣʷʝʪ ʚʝʨʥʫʪʴ ʯʝʣʦʚʝʢʘ ʢ 
ʧʦʣʥʦʮʝʥʥʦʡ ʞʠʟʥʠ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʤʘʩʩʫ ʪʝʣʘ. ɽʩʣʠ ʚʦʚʨʝʤʷ ʦʩʦʟʥʘʪʴ ʧʨʦʙʣʝʤʫ, ʢʦʪʦʨʘʷ, ʢʘʢ ʥʘʤ 
ʢʘʞʝʪʩʷ, ʩʝʡʯʘʩ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ, ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʚʝʨʥʫʪʴʩʷ 
ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ, ʧʝʨʝʝʜʘʥʠʝ, ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʨʝʞʠʤ ʧʠʪʘʥʠʷ. 
 

THE IMPACT OF GADGETS ON HUMAN EATING HABITS 
 

Minyuk Sofia Sergeevna 
 
Abstract: in the article, we found out how eating habits are associated with gastrointestinal problems, overeat-
ing and obesity. 
We have identified which habits of modern Internet users lead to eating disorders and what consequences this 
can lead to. 
We have formulated recommendations for correcting the situation with gadgets and forming proper eating be-
havior. The optimal approach to the problem allows you to return a person to a full life, normalize body weight. 
If you realize in time the problem that most people seem to have now, you can avoid an eating disorder and 
return to a proper lifestyle. 
Key words: eating habits, overeating, physical activity, diet. 



ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 19 

 

VII International scientific conference | www.naukaip.ru 

ɿʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʧʩʠʭʠʘʪʨʠʠ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʋʆ çɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʉʢʫʛʘʨʝʚʩʢʠʡ ʆ.ɸ. ʩʯʠʪʘʝʪ: çɸʜʘʧʪʠʚʥʦʩʪʴ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʝʛʦ 
ʩʦʦʪʚʝʪʩʪʚʠʝ ʘʢʪʫʘʣʴʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʨʛʘʥʠʟʤʘ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʧʨʝʩʩʠʥʛʦʤ ʧʩʠʭʦʣʦ-
ʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʚʣʠʷʥʠʡ ʠ ʤʦʛʫʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʨʫʰʝʥʳ ʧʨʠ ʧʦʧʳʪʢʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ 
ʢʦʥʪʨʦʣʷ ʤʘʩʩʳ ʠ ʬʦʨʤʳ ʪʝʣʘè. [10, ʩ. 5] 

ɺ ʩʚʦʝʡ ʤʦʥʦʛʨʘʬʠʠ ʉʢʫʛʘʨʝʚʩʢʠʡ ʆ.ɸ. ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ çʩʫʱʝʩʪʚʫʝʪ ʩʠʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʝ-
ʜʦʩʪʘʪʦʯʥʦʤʫ ʧʠʪʘʥʠʶ ʠ ʪʦʣʴʢʦ ʩʣʘʙʘʷ ʨʝʘʢʮʠʷ ʥʘ ʵʬʬʝʢʪ ʧʦʚʳʰʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ 
ʠʤʝʶʪ ʚʘʞʥʳʝ ʩʣʝʜʩʪʚʠʷ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʬʝʥʦʤʝʥʘ ʧʝʨʝʝʜʘʥʠʷè. [10, ʩ. 7] 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʪʝʦʨʠʡ, ʦʪʨʘʞʘʶʱʠʡ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʘʨʫ-
ʰʝʥʠʷʭ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʛʣʘʚʥʳʤ ʩʤʳʩʣʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 
ʟʘʙʦʣʝʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʥʝʥʦʨʤʘʣʴʥʳʤʠ ʧʨʠʚʳʯʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦ-
ʨʳʝ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠʣʠ ʯʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ʚ ʫʱʝʨʙ ʬʠʟʠʯʝʩʢʦʤʫ ʠ ʧʩʠʭʠ-
ʯʝʩʢʦʤʫ ʟʜʦʨʦʚʴʶ. ʇʨʦʙʣʝʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʯʝʣʦʚʝʢʘ ʦʪ ʧʠʱʠ ʩʪʘʣʘ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʩ ʢʦʥʮʘ XX 
ʚʝʢʘ ʚ ʩʪʨʘʥʘʭ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 
ʵʪʠʭ ʩʪʨʘʥʘʭ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ: 40% ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʤʠʨʝ ʩʪʨʘʜʘʶʪ ʠʟʙʳʪʦʯʥʦʡ 
ʤʘʩʩʦʡ ʪʝʣʘ [6]. ʇʦʜ ʚʣʠʷʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ 
ʩʪʘʥʦʚʣʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʠʱʝʚʦʡ ʜʦʤʠʥʘʥʪʳ, ʚʝʜʫʱʝʡ, ʚʧʦʩʣʝʜʩʪʚʠʠ, ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʟʙʳʪʦʯ-
ʥʦʡ ʤʘʩʩʳ ʪʝʣʘ [4]. ʆʜʥʘʢʦ ʦʧʘʩʥʦ ʪʦ, ʯʪʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʪʘʢʞʝ ʫ ʣʶ-
ʜʝʡ, ʯʝʡ ʚʝʩ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ, ʯʪʦ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʦʞʠʨʝʥʠʷ ʚ ʙʫʜʫʱʝʤ. 

ʈʦʣʴ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʝʪʩʢʦʤ ʠ ʚʟʨʦʩʣʦʤ ʦʞʠʨʝʥʠʠ ʫʞʝ ʜʦʢʘʟʘʥʘ ʠ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ. ʅʘ ʜʘʥ-
ʥʫʶ ʪʝʤʫ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʙʦʣʝʝ 40 ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 
ʚʝʜʸʪ ʢ ʤʘʣʦʧʦʜʚʠʞʥʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ ʠ ʥʘʙʦʨʫ ʣʠʰʥʝʛʦ ʚʝʩʘ. ʅʘʧʨʠʤʝʨ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʫ ʜʝʪʝʡ, 
ʧʨʦʚʦʜʷʱʠʭ ʩ ʛʘʜʞʝʪʘʤʠ ʪʨʠ ʠ ʙʦʣʝʝ ʯʘʩʦʚ, ʨʠʩʢ ʥʘʙʦʨʘ ʣʠʰʥʝʛʦ ʚʝʩʘ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 17ï44 %, ʘ ʨʠʩʢ 
ʦʞʠʨʝʥʠʷ ï ʥʘ 10ï61 %.  

ʉʦʮʠʦʣʦʛʠ ʠʟ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ Milken Institute ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʥʘʰʣʠ 
ʪʝʩʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʠ ʨʦʩʪʦʤ ʯʠʩʣʘ ʣʶʜʝʡ ʩ ʦʞʠʨʝʥʠʝʤ ʠ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ 
ʪʝʣʘ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʧʦʩʪʘʚʠʣʠ ʫʨʦʚʝʥʴ ʨʦʩʪʘ ʦʞʠʨʝʥʠʷ ʚ 27 ʩʪʨʘʥʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʆʨʛʘʥʠʟʘʮʠʶ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ (ʆʕʉʈ), ʩ ʨʘʟʚʠʪʠʝʤ ʩʝʢʪʦʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ) ʩ 1988 ʧʦ 2009 ʛʦʜ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʀʂʊ 
ʥʘ 10% ʫʨʦʚʝʥʴ ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,4%. [11] 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ɹʠʨʤʠʥʛʝʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʦʙʥʘʨʫʞʠʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ 
ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʧʠʱʝʚʳʤ ʧʦʚʝʜʝʥʠʝʤ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʝʜʷʪ ʩ ʛʘʜʞʝʪʘʤʠ ʠ ʪʝʤʠ, ʢʪʦ ʝʩʪ, ʥʝ ʦʪʚʣʝʢʘʷʩʴ. 
ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʪʝ, ʢʪʦ ʩʤʦʪʨʝʣ ʪʝʣʝʚʠʟʦʨ ʚʦ ʚʨʝʤʷ ʦʙʝʜʘ, ʯʫʪʴ ʧʦʟʞʝ ʩʲʝʜʘʣʠ ʥʘ 19% ʙʦʣʴʰʝ, ʯʝʤ 
ʪʝ, ʢʪʦ ʝʣ ʥʝ ʦʪʚʣʝʢʘʷʩʴ. [7] 

ɼʨʫʛʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʈʫʪʛʝʨʩʘ (ʉʐɸ), ʧʦʢʘʟʘʣʦ, ʯʪʦ ʯʣʝʥʳ ʩʝʤʴʠ, 
ʢʦʪʦʨʳʝ ʝʜʷʪ ʚʤʝʩʪʝ ʠ ʥʝ ʦʪʚʣʝʢʘʶʪʩʷ ï ʙʦʣʝʝ ʟʜʦʨʦʚʳ ʠ ʩ ʤʝʥʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʪʨʘʜʘʶʪ ʦʪ ʥʝʞʝ-
ʣʘʪʝʣʴʥʦʡ ʧʨʠʙʘʚʢʠ ʚ ʚʝʩʝ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʞʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ 
ʨʠʩʢʫ ʦʞʠʨʝʥʠʷ ʠʟ-ʟʘ ʯʘʩʪʳʭ ʧʝʨʝʢʫʩʦʚ ʚʦ ʚʨʝʤʷ ʧʨʦʩʤʦʪʨʘ ʪʝʣʝʚʠʟʦʨʘ. [2]  

ʆ ʩʚʷʟʠ ʤʝʞʜʫ ʛʘʜʞʝʪʘʤʠ ʠ ʦʞʠʨʝʥʠʝʤ ʨʘʩʩʢʘʟʘʣ ʠ ʛʣʘʚʥʳʡ ʚʨʘʯ ʢʣʠʥʠʢʠ çʊʠʙʝʪ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛè ʄʠʭʘʠʣ ʍʫʜʦʚʝʢʦʚ. çɹʨʠʪʘʥʩʢʠʤʠ ʫʯʝʥʳʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʚʦ ʚʨʝʤʷ ʝʜʳ ʦʪʚʣʝʢʘʝʪʩʷ ʥʘ ʛʘʜʞʝʪʳ ʠʣʠ ʧʨʦʩʤʦʪʨ ʪʝʣʝʚʠʟʦʨʘ, ʩʲʝʜʘʝʪ ʧʨʠ-
ʤʝʨʥʦ ʥʘ 20% ʙʦʣʴʰʝ, ʯʝʤ ʪʦʪ, ʢʦʪʦʨʳʡ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʝʜʝè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʩʪʨʳʝ ʧʝʨʝʢʫʩʳ ʧʨʠʚʦʜʷʪ ʢ ʥʘʙʦʨʫ ʚʝʩʘ, ʘ ʩʣʠʰʢʦʤ ʯʘʩʪʦʝ ʧʠʪʘʥʠʝ ʧʝʨʝʜ 
ʵʢʨʘʥʦʤ ʪʝʣʝʚʠʟʦʨʘ ʠʣʠ ʤʦʥʠʪʦʨʦʤ ʧʦʜʚʝʨʛʘʝʪ ʣʶʜʝʡ ʮʝʣʦʤʫ ʨʷʜʫ ʘʥʦʤʘʣʠʡ, ʥʘʟʳʚʘʝʤʳʭ çʤʝʪʘʙʦ-
ʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤè, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʛʠʧʝʨʪʦʥʠʠ, ʠʟʙʳʪʦʢ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ, ʘ ʪʘʢʞʝ ʧʘʜʝʥʠʝ 
ʫʨʦʚʥʷ çʭʦʨʦʰʝʛʦè ʭʦʣʝʩʪʝʨʠʥʘ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 
ɿʘʯʘʩʪʫʶ ʛʘʜʞʝʪʳ ʦʢʘʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ. çʂ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠʤ ʬʘʢʪʦʨʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʮʝʣʳʡ ʨʷʜ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ ʫʩʣʦʚʠʝ: ʠʟ-ʟʘ ʩʪʦʣʘ ʥʘʜʦ 
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ʚʩʪʘʚʘʪʴ ʩ ʯʫʚʩʪʚʦʤ ʣʝʛʢʦʛʦ ʥʝʜʦʝʜʘʥʠʷ. ʇʨʠ ʧʨʠʝʤʝ ʧʠʱʠ ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʦʢʦʡʥʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʧʦʟʚʦ-
ʣʷʶʱʘʷ ʯʝʣʦʚʝʢʫ ʧʦʣʥʦʩʪʴʶ ʦʪʢʣʶʯʘʪʴʩʷ ʦʪ ʪʝʢʫʱʠʭ ʩʦʙʳʪʠʡ ʠ ʦʪʜʘʚʘʪʴʩʷ ʝʜʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫ-
ʯʠʪʴ ʠʟ ʧʠʱʠ ʚʩʝ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʝʝ ʩʫʪʴ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʚʝʱʝʩʪʚʘ, ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠè. [5, ʩ. 10] 

ʆʞʠʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʯʝʪʚʸʨʪʦʡ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚʦ ʚʩʸʤ ʤʠʨʝ, ʧʦ ʤʥʝʥʠʶ 
ʜʦʢʪʦʨʘ ɼʞʦʥʘʪʘʥʘ ɼʶʨʠʥʛʘ, ʧʨʝʩʩ-ʩʝʢʨʝʪʘʨʷ ʂʦʨʦʣʝʚʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʭʠʨʫʨʛʦʚ ʕʜʠʥʙʫʨʛʘ. 

ɺ ʦʩʥʦʚʝ ʦʞʠʨʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʝʞʘʪ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʳ: 
- ʧʝʨʝʝʜʘʥʠʝ (ʠʟʙʳʪʦʢ ʧʦʩʪʫʧʘʶʱʝʡ ʵʥʝʨʛʠʠ); 
- ʥʠʟʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ; 
- ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. [5, ʩ. 82] 
ɸʥʢʝʪʠʨʦʚʘʥʠʝ 
ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʤʳ ʧʨʦʚʝʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦ ʪʝʤʝ çɺʣʠʷʥʠʝ ʛʘʜʞʝʪʦʚ ʥʘ ʧʠ-

ʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝè. ɺʩʝʤ ʨʝʩʧʦʥʜʝʥʪʘʤ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʥʢʝʪʘ ʠ ʜʘʥʘ ʫʩʪʘʥʦʚʢʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 
ʠʥʩʪʨʫʢʮʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʘʥʢʝʪʝ. 

ɺ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʦ 20 ʯʝʣʦʚʝʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 16 ʜʦ 57 ʣʝʪ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 
ʈʦʩʪ ʦʧʨʘʰʠʚʘʝʤʳʭ ʦʪ 150 ʜʦ 198 ʩʤ; ʚʝʩ ʦʪ 50 ʜʦ 80 ʢʛ.  

ʀʩʭʦʜʷ ʠʟ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ çʏʘʩʪʦ ʣʠ ɺʳ ʧʝʨʝʝʜʘʝʪʝ?è, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 65% 
(13ʯ.) ʦʪʚʝʪʠʚʰʠʭ ʥʝ ʜʦʧʫʩʢʘʶʪ ʧʝʨʝʝʜʘʥʠʷ, ʥʦ 35% (7ʯ.) ʤʦʛʫʪ ʩʲʝʩʪʴ ʣʠʰʥʝʝ.  

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʠ ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʦʣʴʰʝ ʣʶʜʝʡ, ʚʝʜʫʱʠʭ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ 
ʩʣʝʜʷʱʠʭ ʟʘ ʩʚʦʠʤ ʟʜʦʨʦʚʴʝʤ. 

ʉʚʦʸ ʧʝʨʝʝʜʘʥʠʝ ʣʶʜʠ ʩʚʷʟʳʚʘʶʪ ʩ 
1) ɺʢʫʩʥʘʷ ʝʜʘ ï 14%  
2) ɼʦʣʛʦ ʥʝ ʝʰʴ, ʧʦʪʦʤ ʩʨʳʚʘʝʰʴʩʷ/ ʅʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ- 22%  
3) ʉ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʠʝʤʦʚ ʧʠʱʠ ʚ ʜʝʥʴ ï 17%  
4) ɺʦʟʤʦʞʥʦ ʛʘʜʞʝʪʳ ï 19,4%  
5) ʉʪʨʝʩʩ, ʜʝʧʨʝʩʩʠʷ ï  11%  
6) ʉ ʞʝʣʘʥʠʝʤ ʧʦʩʪʦʷʥʥʦ ʞʝʚʘʪʴ ï 8% 
7) ʅʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʦʝʩʪʴ ï 5% 
8) ʏʪʝʥʠʝ ʟʘ ʝʜʦʡ ï 3,6%  

 

 
ʉʡʪ. 1. ɽʡʙʜʩʙʥʥʙ çʊʛʸʠʵ ʨʞʩʞʞʝʙʦʡʸ ʪ ʨʡʲʞʛʴʥ ʨʧʛʞʝʞʦʡʞʥè 

 
ʇʝʨʚʳʤ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʪʘʣ ʦʪʚʝʪ: ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʠʸʤʦʚ ʧʠʱʠ (50%), ʘ 20% ʩʯʠʪʘʶʪ ʧʨʠʯʠʥʦʡ ʛʘʜʞʝʪʳ. ʅʘʠʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ, ʧʦ ʤʥʝʥʠʶ ʨʝʩʧʦʥʜʝʥ-
ʪʦʚ, ʦʢʘʟʳʚʘʶʪ ʩʪʨʝʩʩ, ʚʢʫʩ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʠʱʠ ʠ ʯʪʝʥʠʝ ʟʘ ʝʜʦʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʥʦ, ʯʪʦ ʧʝʨʝʝʜʘʥʠʝ ʩʚʷʟʳʚʘʶʪ ʩ ʥʘʨʫʰʝʥʠʝʤ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ, ʥʝʨʚʥʳʤʠ ʩʦ-
ʩʪʦʷʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʩ ʛʘʜʞʝʪʘʤʠ. 

ʉʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʛʘʜʞʝʪʳ ʩʪʘʥʦʚʷʪʩʷ 
ʦʩʥʦʚʦʡ ʟʘʚʠʩʠʤʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʨʠʝʤʦʤ ʧʠʱʠ.  

çʂʘʢ ʯʘʩʪʦ ɺʳ ʧʨʠʥʠʤʘʝʪʝ ʧʠʱʫ ʩʦ ʩʤʘʨʪʬʦʥʦʤ?è 
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ʉʡʪ. 2. ɽʡʙʜʩʙʥʥʙ çʊʥʙʩʫʭʧʦè 

 
ʆʪʚʝʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʨʝʜʢʦ - 15% (3); ʯʘʩʪʦ, ʚʩʝʛʜʘ - 85% (17).  
ɺʳʚʦʜ ʦʯʝʚʠʜʝʥ: ʩʦʚʨʝʤʝʥʥʳʝ ʣʶʜʠ ʥʝ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʝʜʫ, ʢʦʛʜʘ ʚ ʤʠʨʝ 

ʩʪʦʣʴʢʦ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ, ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʶʪ ʚʨʝʤʷ ʧʨʠʸʤʘ ʧʠʱʠ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʥʦ-
ʚʦʩʪʝʡ ʠ ʩʦʦʙʱʝʥʠʡ. 

çɽʩʪʴ ʣʠ ʫ ɺʘʩ ʧʨʦʙʣʝʤʳ ʩ ɾʂʊ?è 
40% ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʤʝʶʪ ʧʨʦʙʣʝʤʳ ʩ ɾʂʊ  
çɿʥʘʝʪʝ ʣʠ ɺʳ ʩʚʦʶ ʥʦʨʤʫ ʧʦʪʨʝʙʣʝʥʠʷ ʢʘʣʦʨʠʡ? ʉʣʝʜʠʪʝ ʣʠ ɺʳ ʚʦ ʚʨʝʤʷ ʝʜʳ ʟʘ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʧʦʪʨʝʙʣʸʥʥʳʭ ʢʘʣʦʨʠʡ?è 
ɿʥʘʶʪ ʩʚʦʶ ʥʦʨʤʫ ʧʦʪʨʝʙʣʝʥʠʷ ʢʘʣʦʨʠʡ ï 45% ʦʪʚʝʪʠʚʰʠʭ, ʥʦ ʩʣʝʜʷʪ ʟʘ ʥʠʤʠ ʚʦ ʚʨʝʤʷ ʝʜʳ ï ʪʦʣɹ-

ʢʦ 55% ʦʪʚʝʪʠʚʰʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʦʧʨʘ-
ʰʠʚʘʝʤʳʭ ʥʝ ʩʯʠʪʘʶʪ ʥʫʞʥʳʤ ʩʣʝʜʠʪʴ ʟʘ ʢʘʣʦʨʠʷʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʥʠʤʘʶʪ ʧʠʱʫ ʙʝʩʢʦʥʪʨʦʣʴʥʦ, ʘ 
ʟʥʘʯʠʪ, ʤʦʛʫʪ ʧʝʨʝʝʜʘʪʴ ʠʣʠ ʥʝʜʦʝʜʘʪʴ. ʅʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʚʝʜʝʪ ʢ ʧʨʦʙʣʝʤʘʤ ɾʂʊ.  

çʏʪʦ ʤʦʞʝʪ ʟʘʩʪʘʚʠʪʴ ɺʘʩ ʦʪʚʣʝʯʴʩʷ ʦʪ ʝʜʳ?è 
ʅʠʯʝʛʦ ï 35% (7) 
ɺʩʸ, ʯʪʦ ʫʛʦʜʥʦ ï 15% (3) 
ʉʪʨʝʩʩ/ʩʩʦʨʘ ï 10% (2) 
ʊʝʣʝʬʦʥ/ɿʚʦʥʦʢ ʪʝʣʝʬʦʥʘ/ ʉʤʘʨʪʬʦʥ ï 15% (3) 
ʈʘʟʛʦʚʦʨ \ʣʶʜʠ ï 15% (3) 
ʂʥʠʛʘ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʥʠʛʘ, ʪʝʣʝʧʝʨʝʜʘʯʘ ï 5% (1) 
ʈʘʙʦʪʘ ï 5% (1) 

 

 
ʉʡʪ. 3. ɽʡʙʜʩʙʥʥʙ çʐʫʧ ʥʧʟʞʫ ʠʙʪʫʙʛʡʫʵ ɻʙʪ ʧʫʛʤʞʰʵʪʸ ʧʫ ʞʝʴ?è 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ: ʪʦʣʴʢʦ 35 % ʦʪʚʝʪʠʚʰʠʭ ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʱʝʥʳ ʧʨʦʮʝʩʩʦʤ ʧʨʠʸʤʘ 

ʧʠʱʠ. ʆʩʪʘʣʴʥʳʝ 65% ʤʦʛʫʪ ʦʪʚʣʝʢʘʪʴʩʷ ʥʘ ʨʘʟʛʦʚʦʨʳ, ʧʨʦʩʤʦʪʨ ʊɺ ʠ ʛʘʜʞʝʪʦʚ ʠʣʠ ʚʦʦʙʱʝ ʝʩʪʴ ʥʘ 
ʭʦʜʫ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʳ ɾʂʊ ʠ ʦʞʠʨʝʥʠʶ. 

çɺʣʠʷʝʪ ʣʠ ʥʘ ɺʘʩ ʨʝʢʣʘʤʘ ʝʜʳ, ʫʚʠʜʝʥʥʘʷ ʚ ʩʤʘʨʪʬʦʥʝ ʠʣʠ ʧʦ ʊɺ?è 
ɼʘ ï 25% (5), ʥʝʤʥʦʛʦ./ ʠʥʦʛʜʘ ï 20% (4), ʥʝʪ ï 55% (11) 
45% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʢʣʘʤʫ ʧʦ ʊɺ ʠʣʠ ʚ ʛʘʜʞʝʪʘʭ, ʯʪʦ ʪʦʞʝ ʟʘʩʪʘʚʣʷʝʪ 

ʧʝʨʝʝʜʘʪʴ. 
çʏʪʦ ɺʳ ʩʯʠʪʘʝʪʝ ʧʨʠʯʠʥʦʡ ʥʘʙʦʨʘ ʚʝʩʘ?è 
ʉʪʨʝʩʩ ï 10% (2) 
ʅʝʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ ï 30% (6) 
ʥʝʧʨʘʚʠʣʴʥʘʷ ʨʘʙʦʪʘ ʞʢʪ - 5% (1) 
ɺʦʟʨʘʩʪ ï 5% (1) 
ʃʝʥʴ - 5% (1) 
ʇʝʨʝʝʜʘʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ï 40% (8) 
ʆʪʩʫʪʩʪʚʠʝ ʩʠʣʳ ʚʦʣʠ - 5% (1) 

 

 
ʉʡʪ. 4. ɽʡʙʜʩʙʥʥʙ çʈʩʡʰʡʦʴ ʦʙʚʧʩʙ ʛʞʪʙè 

 
ʂ ʧʨʠʯʠʥʘʤ ʥʘʙʦʨʘ ʚʝʩʘ ʙʦʣʴʰʠʥʩʪʚʦ ʦʪʚʝʪʠʚʰʠʭ (40%) ʦʪʥʦʩʷʪ ʧʝʨʝʝʜʘʥʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʜʚʠʛʘ-

ʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʪʦʞʝ ʟʘʯʘʩʪʫʶ ʤʦʞʝʪ ʙʳʪʴ ʠʟ-ʟʘ ʛʘʜʞʝʪʦʚ. 30% ʩʯʠʪʘʶʪ, ʯʪʦ ʥʝʧʨʘʚʠʣʴʥʦʝ 
ʧʠʪʘʥʠʝ ʠ ʥʘʨʫʰʝʥʠʝ ʝʛʦ ʨʝʞʠʤʘ ʚʝʜʫʪ ʢ ʥʘʙʦʨʫ ʚʝʩʘ. ɿʘʩʠʜʝʚʰʠʩʴ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʠʣʠ ʩ ʪʝʣʝʬʦʥʦʤ, 
ʤʦʞʥʦ ʧʨʦʧʫʩʪʠʪʴ ʚʨʝʤʷ ʧʨʠʸʤʘ ʧʠʱʠ ʠʣʠ ʥʝ ʫʩʣʳʰʘʪʴ ʩʠʛʥʘʣʦʚ ʩʚʦʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʅʝ ʩʣʫʯʘʡʥʦ, ʧʦ-
ʯʪʠ 60% ʜʫʤʘʶʪ, ʯʪʦ ʫʚʣʝʯʸʥʥʦʩʪʴ ʛʘʜʞʝʪʘʤʠ ʧʨʠʪʫʧʣʷʝʪ ʯʫʚʩʪʚʦ ʛʦʣʦʜʘ. ʀ ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʦʪʚʝ-
ʪʦʚ (ʦʪ 5 ʜʦ 10%) ʧʨʠʥʘʜʣʝʞʠʪ ʩʪʨʝʩʩʫ, ʚʦʟʨʘʩʪʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʣʝʥʠ ʠ ʦʪʩʫʪʩʪʚʠʶ ʩʠʣʳ ʚʦʜʠ. 

çʉʦʛʣʘʩʥʳ ʣʠ ɺʳ, ʯʪʦ ʫʚʣʝʯʸʥʥʦʩʪʴ ʛʘʜʞʝʪʘʤʠ ʧʨʠʪʫʧʣʷʝʪ ʯʫʚʩʪʚʦ ʛʦʣʦʜʘ?è 
ɼʘ - 45% (9); ʥʝʪ - 40% (8); ʥʝʤʥʦʛʦ, ʚʦʟʤʦʞʥʦ - 15% (3). 
ɺʦʧʨʦʩ ʦ ʜʠʝʪʝ ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʧʨʠʥʷʪʠʠ ʩʝʙʷ ʠ ʛʦʪʦʚʥʦʩʪʠ ʨʘʙʦʪʘʪʴ ʥʘʜ ʩʦ-

ʙʦʡ. 
çʇʨʠʭʦʜʠʣʦʩʴ ʣʠ ɺʘʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʝʪʳ ʜʣʷ ʧʦʭʫʜʝʥʠʷ? ʋʩʪʨʦʠʣ ʣʠ ɺʘʩ ʨʝʟʫʣʴʪʘʪ 

ʧʦʩʣʝ ʜʠʝʪʳ?è 
45% ʦʪʚʝʯʘʚʰʠʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʝʪʳ, ʪʦ ʝʩʪʴ ʩʪʨʝʤʠʣʠʩʴ ʠʟʤʝʥʠʪʴ ʩʚʦʡ ʨʝʞʠʤ ʧʠʪʘʥʠʷ ʠ ʧʠʱʝ-

ʚʦʝ ʧʦʚʝʜʝʥʠʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʥʝʰʥʦʩʪʠ. ʅʦ ʪʦʣʴʢʦ ʧʦʣʦʚʠʥʘ ʠʟ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʜʠʝʪʫ (ʨʝʟʫʣʴʪʘʪ ʥʝ 
ʫʩʪʨʦʠʣ 20% (4), ʫʩʪʨʦʠʣ 25% (5)) ʦʩʪʘʣʠʩʴ ʫʜʦʚʣʝʪʚʦʨʝʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʜʣʷ ʨʝʟʫʣʴʪʘʪʘ ʦʜʥʦʡ ʜʠʝʪʳ 
ʤʘʣʦ, ʥʘʜʦ ʤʝʥʷʪʴ ʦʙʨʘʟ ʞʠʟʥʠ.  
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2.2. ɺʳʚʦʜʳ 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɾʂʊ ʷʚʣʷʝʪʩʷ ʨʝʞʠʤ ʧʠʪʘʥʠʷ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʝʜʘ ʠ ʨʘʟʫʤʥʳʡ 
ʧʦʜʭʦʜ ʢ ʧʨʠʸʤʫ ʧʠʱʠ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʝ ʵʪʠ ʫʩʣʦʚʠʷ ʩʣʦʞʥʦ ʩʦʙʣʶʩʪʠ. ʇʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʙʳ-
ʚʘʶʪ ʥʝʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʧʣʦʭʦ ʫʩʚʘʠʚʘʶʪʩʷ, ʵʪʦ ʫʩʫʛʫʙʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʳʤʠ ʧʨʦʤʝʞʫʪʢʘʤʠ 
ʤʝʞʜʫ ʧʨʠʸʤʘʤʠ ʧʠʱʠ. ʃʶʜʠ ʥʝ ʤʦʛʫʪ ʩʝʡʯʘʩ ʝʩʪʴ ʙʝʟ ʨʘʟʚʣʝʯʝʥʠʡ ʠʣʠ ʫʜʝʣʠʪʴ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ ʜʦʩʪʘ-
ʪʦʯʥʦ ʚʨʝʤʝʥʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʜʦ 57 ʣʝʪ (ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ) ʥʝ ʤʳʩʣʷʪ ʧʨʠʸʤ ʧʠʱʠ ʙʝʟ 
ʛʘʜʞʝʪʦʚ, ʘ ʵʪʦ ʦʪʚʣʝʢʘʝʪ ʦʪ ʪʦʛʦ, ʯʪʦ ʝʩʪʴ ʠ ʚ ʢʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɸ ʥʝʧʨʘʚʠʣʴʥʦʝ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ 
ʚʝʜʝʪ ʢ ʧʨʦʙʣʝʤʘʤ ʩ ɾʂʊ ʠ ʧʝʨʝʝʜʘʥʠʶ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʞʠʨʝʥʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: 
ʧʨʠʯʠʥʳ, ʚʝʜʫʱʠʝ ʢ ʦʞʠʨʝʥʠʶ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʜʞʝʪʦʚ. 
1) ɽʩʣʠ ʧʠʪʘʪʴʩʷ ʩ ʧʣʘʥʰʝʪʦʤ ʠʣʠ ʩʤʘʨʪʬʦʥʦʤ, ʯʝʣʦʚʝʢ ʩʲʝʜʘʝʪ ʙʦʣʴʰʝ, ʧʦʪʦʤʫ ʯʪʦ ʝʛʦ ʚʥʠʤʘ-

ʥʠʝ ʦʪʚʣʝʯʝʥʦ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʧʦʩʳʣʘʪʴ ʪʝʣʫ ʩʠʛʥʘʣʳ ʦ ʥʘʩʳʱʝʥʠʠ, ʤʦʟʛ ʟʘʥʷʪ ʧʝʨʝʨʘʙʦʪʢʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ ʩ ʵʢʨʘʥʘ ʪʝʣʝʬʦʥʘ. ɺ ʠʪʦʛʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʸʥʥʳʭ ʢʘʣʦʨʠʡ, ʘ ʵʪʦ ʚʝʜʸʪ ʢ 
ʦʞʠʨʝʥʠʶ. 

2) ɺʦ ʚʨʝʤʷ ʝʜʳ ʩ ʛʘʜʞʝʪʦʤ ʯʝʣʦʚʝʢ ʥʝ ʯʫʚʩʪʚʫʝʪ ʚʢʫʩʘ ʧʠʱʠ, ʦʥʘ ʥʝ ʧʨʠʥʦʩʠʪ ʯʫʚʩʪʚʘ ʥʘʩʳʱʝ-
ʥʠʷ, ʤʦʟʛ ʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʲʝʜʝʥʥʦʛʦ. ʆʪʚʣʝʯʝʥʠʝ ʥʘ ʛʘʜʞʝʪʳ ʚʦ ʚʨʝʤʷ ʧʨʠʸʤʘ ʧʠʱʠ ʩʥʠʞʘʝʪ ʩʢʦ-
ʨʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʝʜʣʝʥʥʦʤʫ ʧʝʨʝʚʘʨʠʚʘʥʠʶ ʧʠʱʠ ʠ ʟʘʤʝʜʣʝʥʠʶ ʩʞʠʛʘʥʠʷ ʞʠʨʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʨʫʰʝʥʠʝ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ çʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ ʩʠʩʪʝʤʳ ʢʦʥ-
ʪʨʦʣʷ ʘʧʧʝʪʠʪʘè. [9, ʩ. 21] 

3) ʉʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ ʠ ʢʨʘʩʠʚʘʷ ʩʝʨʚʠʨʦʚʢʘ ʩʪʦʣʘ ʷʚʣʷʶʪʩʷ ʟʘʣʦʛʦʤ ʫʩʧʝʰʥʦʛʦ ʧʠ-
ʱʝʚʘʨʝʥʠʷ, ʚʝʜʴ ʤʳʩʣʠ ʦ ʝʜʝ ʠ ʝʸ ʟʘʧʘʭ ʩʪʠʤʫʣʠʨʫʶʪ ʚʳʜʝʣʝʥʠʝ ʩʣʶʥʳ ʠ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ, ʘ ʪʘʢʞʝ 
ʧʦʚʳʰʝʥʠʝ ʘʧʧʝʪʠʪʘ. ɿʜʝʩʴ ʥʫʞʥʘ ʚʩʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʴ ʥʘ ʝʜʝ, ʘ ʥʝ ʥʘ ʥʦʚʦʩʪʷʭ ʠʟ ʀʥʪʝʨʥʝʪʘ ʠ ʩʦ-
ʦʙʱʝʥʠʷʭ. ɽʩʣʠ ʧʠʱʘ ʧʣʦʭʦ ʧʝʨʝʚʘʨʠʚʘʝʪʩʷ, ʪʦ ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʫʩʚʘʠʚʘʶʪʩʷ ʥʝ ʚ ʧʦʣʥʦʤ 
ʦʙʲʝʤʝ, ʯʪʦ ʚʝʜʸʪ ʟʘ ʩʦʙʦʡ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ. 

4) ʇʨʦʩʤʘʪʨʠʚʘʷ ʥʦʚʦʩʪʥʫʶ ʣʝʥʪʫ ʠʣʠ ʦʪʚʝʯʘʷ ʥʘ ʩʦʦʙʱʝʥʠʷ ʚ ʩʦʮʩʝʪʷʭ, ʯʝʣʦʚʝʢ ʥʝ ʞʫʝʪ ʢʘʯʝ-
ʩʪʚʝʥʥʦ ʠ ʧʨʦʛʣʘʪʳʚʘʝʪ ʥʝʧʝʨʝʞʸʚʘʥʥʫʶ ʧʠʱʫ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʩʚʘʨʝʥʠʶ  ʠ ʨʘʩʩʪʨʦʡʩʪʚʫ ʞʝ-
ʣʫʜʢʘ,  ʘ ʩʦ ʚʨʝʤʝʥʝʤ ʵʪʦ ʚʦʦʙʱʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʚʳʯʢʦʡ. ɼʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʂʘʨʧʦʚʘ ɻ.ɺ. 
ʫʪʚʝʨʞʜʘʝʪ: çʇʨʠ ʟʘʤʝʜʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʘʧʧʝʪʠʪʘ ʪʨʝʙʫʝʪʩʷ ʤʝʥɹ -
ʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʱʠ, ʯʝʤ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡè. [5, ʩ. 67] 

5) ʄʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʧʨʦʩʪʦ ʩʧʣʦʰʴ ʧʦʢʨʳʪʳ ʙʘʢʪʝʨʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʥʘ ʨʫʢʠ, 
ʥʘ ʩʪʦʣ, ʥʘ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʚ ʨʦʪʦʚʫʶ ʧʦʣʦʩʪʴ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʠʰʝʯʥʳʤ ʠʣʠ ʠʥʳʤ    ʠʥʬʝʢ-
ʮʠʷʤ.  

6) ʅʝʫʜʦʙʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʜʞʝʪʦʚ ʚʝʜʝʪ ʢ ʩʤʝʱʝʥʠʶ ʠ ʟʘʞʘʪʠʶ 
ʞʝʣʫʜʢʘ, ʧʝʯʝʥʠ ʠ ʜʨ., ʯʪʦ ʪʘʢʞʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʧʠʱʝʚʘʨʝʥʠʶ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʯʝʤ ʭʫʞʝ 
ʨʘʙʦʪʘʝʪ ɾʂʊ, ʪʝʤ ʙʳʩʪʨʝʝ ʩʪʘʨʝʝʪ ʦʨʛʘʥʠʟʤ. 

7) ʈʝʢʣʘʤʘ ʝʜʳ ʚ ʛʘʜʞʝʪʘʭ ʟʘʩʪʘʚʣʷʝʪ ʥʘʨʫʰʘʪʴ ʨʝʞʠʤ ʧʠʪʘʥʠʷ ʠ ʦʧʷʪʴ ʞʝ ʧʝʨʝʝʜʘʪʴ. 
8) ɺ ʀʥʪʝʨʥʝʪʝ ʧʨʦʧʘʛʘʥʜʠʨʫʶʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʧʦʭʫʜʝʥʠʷ, ʚʨʝʜʷʱʠʝ ʟʜʦʨʦʚʴʶ, ʥʦ 

ʧʨʠ ʵʪʦʤ ʧʦʟʠʮʠʦʥʠʨʫʝʤʳʝ ʢʘʢ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʳʝ.  
9) ʋʚʣʝʯʸʥʥʦʩʪʴ ʛʘʜʞʝʪʘʤʠ ʟʘʩʪʘʚʣʷʝʪ ʧʨʠʪʫʧʣʷʪʴʩʷ ʯʫʚʩʪʚʦ ʛʦʣʦʜʘ 
ʀʩʭʦʜʷ ʠʟ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʤʳ ʤʦʞʝʤ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʘʚʠʣʴʥʦʤʫ ʧʠʱʝʚʦʤʫ ʧʦʚʝ-

ʜʝʥʠʶ: 
- ʧʦʜʜʝʨʞʠʚʘʡʪʝ ʟʜʦʨʦʚʫʶ ʤʘʩʩʫ ʪʝʣʘ, ʠʟʤʝʥʷʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʤʦʡ ʧʠʱʠ ʠ ʬʠʟʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ; 
- ʧʨʠʥʠʤʘʡʪʝ ʧʠʱʫ ʥʝʙʦʣʴʰʠʤʠ ʧʦʨʮʠʷʤʠ; 
- ʧʨʠʝʤ ʧʠʱʠ ʜʦʣʞʝʥ ʙʳʪʴ ʨʝʛʫʣʷʨʥʳʤ, ʙʝʟ ʙʦʣʴʰʠʭ ʧʝʨʝʨʳʚʦʚ;  
- ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʥʘ ʩʪʦʣʝ ʥʝʪ ʥʠʯʝʛʦ, ʯʪʦ ʤʦʞʝʪ ʦʪʚʣʝʯʴ ʦʪ ʝʜʳ 
- ʝʰʴʪʝ ʪʦʣʴʢʦ ʟʘ ʦʙʝʜʝʥʥʳʤ ʩʪʦʣʦʤ, ʥʝ ʥʘ ʜʠʚʘʥʝ, ʚ ʢʨʦʚʘʪʠ, ʚ ʩʧʘʣʴʥʝ 
- ʥʝ ʝʰʴʪʝ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʟʘ ʥʦʫʪʙʫʢʦʤ 
- ʦʪʢʘʞʠʪʝʩʴ ʦʪ ʧʨʠʚʳʯʢʠ ʧʝʨʝʢʫʩʳʚʘʪʴ ʚʦ ʚʨʝʤʷ ʨʘʟʛʦʚʦʨʘ ʧʦ ʪʝʣʝʬʦʥʫ 



24 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

- ʦʪʢʘʞʠʪʝʩʴ ʦʪ ʧʨʦʩʤʦʪʨʘ ʣʝʥʪʳ ʥʦʚʦʩʪʝʡ ʟʘ ʟʘʚʪʨʘʢʦʤ 
 

ʀʙʣʤʷʰʞʦʡʞ 
ʇʨʦʜʝʣʘʚ ʵʪʫ ʨʘʙʦʪʫ, ʤʳ ʚʳʷʩʥʠʣʠ, ʢʘʢ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʙʣʝʤʘʤʠ ɾʂʊ, ʧʝʨʝ-

ʝʜʘʥʠʝʤ ʠ ʦʞʠʨʝʥʠʝʤ. 
ʇʨʦʚʝʜʷ ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʤʳ ʚʳʷʚʠʣʠ, ʢʘʢʠʝ ʧʨʠʚʳʯʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʥʪʝʨʥʝʪʘ 

ʚʝʜʫʪ ʢ ʥʘʨʫʰʝʥʠʶ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʢ ʢʘʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʘ-
ʥʦʚʦʢ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʩʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ ʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʅʘʤʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ ʩʠʪʫʘʮʠʠ ʩ ʛʘʜʞʝʪʘʤʠ ʠ ʬʦʨʤʠʨʦ-
ʚʘʥʠʶ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ʇʨʘʚʠʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʙʣʝʤʝ ʧʦʟʚʦʣʷʝʪ ʚʝʨʥʫʪʴ ʯʝʣʦʚʝʢʘ ʢ ʧʦʣʥʦʮʝʥʥʦʡ ʞʠʟʥʠ, ʥʦʨʤʘʣʠʟʦ-
ʚʘʪʴ ʤʘʩʩʫ ʪʝʣʘ. ɽʩʣʠ ʚʦʚʨʝʤʷ ʦʩʦʟʥʘʪʴ ʧʨʦʙʣʝʤʫ, ʢʦʪʦʨʘʷ, ʢʘʢ ʥʘʤ ʢʘʞʝʪʩʷ, ʩʝʡʯʘʩ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 
ʣʶʜʝʡ, ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ. 

ʅʘʤ ʥʠʢʫʜʘ ʥʝ ʫʡʪʠ ʦʪ ʧʨʦʛʨʝʩʩʘ, ʥʦ ʥʫʞʥʦ ʩ ʫʤʦʤ ʦʪʥʦʩʠʪʴʩʷ ʢ ʩʚʦʝʤʫ ʦʨʛʘʥʠʟʤʫ ʧʨʝʞʜʝ ʚʩʝʛʦ, 
ʚʝʜʴ ʪʝʣʝʬʦʥʦʚ ʫ ʥʘʩ ʙʫʜʝʪ ʤʥʦʛʦ, ʘ ʟʜʦʨʦʚʴʝ ʫ ʯʝʣʦʚʝʢʘ ʦʜʥʦ!  

ʄʘʪʝʨʠʘʣ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʚʥʝʫʨʦʯʥʳʭ ʟʘʥʷʪʠʷʭ ʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ 
ʙʝʩʝʜ ʩ ʧʦʜʨʦʩʪʢʘʤʠ ʦ ʟʜʦʨʦʚʦʤ ʦʙʨʘʟʝ ʞʠʟʥʠ. 
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ǲǣǩ 334 

ǯǟǰǶǤǱ ǮǭǪǤǦǬǭǢǭ ǭǠǹǤǫǟ 
ǡǭǣǭǴǯǟǬǧǪǧǸǟ ǰǤǦǭǬǬǭǢǭ 
ǯǤǢǲǪǧǯǭǡǟǬǧǾ Ǯǭ ǩǟǪǤǬǣǟǯǬǺǫ ǯǾǣǟǫ 
ǰǱǭǩǟ ǯǤǩǟ ǠǲǯǤǾ Ƥ ǠǲǯǤǨǰǩǟǾ ǢǼǰ 

 
ǪȄȁȉȍȁȄȕ ǟȌǿȐȑǿȐȇȞ ǽȏțȄȁȌǿ 

ʩʪʫʜʝʥʪ 
 ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ï ʵʪʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ (ʙʳʪʦʚʦʛʦ) ʩʪʦʢʘ ʨʝʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  
ʇʦ ʩʪʝʧʝʥʠ ʠ ʭʘʨʘʢʪʝʨʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʦʚ ʥʘʧʦʣʥʝʥʠʷ - ʩʨʘʙʦʪʢʠ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʘ) ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: ʩʫʪʦʯʥʦʝ, ʥʝʜʝʣʴʥʦʝ, ʩʝʟʦʥʥʦʝ, ʛʦʜʠʯʥʦʝ, 
ʤʥʦʛʦʣʝʪʥʝʝ, ʢʦʤʧʝʥʩʠʨʫʶʱʝʝ, ʚʪʦʨʠʯʥʦʝ, ʥʝʧʝʨʠʦʜʠʯʝʩʢʦʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʟʦʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʧʝʨʠʦʜʘ (ʪʨʠ ʬʘʟʳ) ʚ ʨʘʙʦʪʝ ʚʦʜʦʭʨʘʥʠ-
ʣʠʱʘ: ʧʝʨʠʦʜ ʥʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʝʨʠʦʜ ʩʨʘʙʦʪʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʭʦʣʦʩʪʳʝ ʩʙʨʦʩʳ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʚ ʨʘʩʯʝʪʥʦʤ ʩʪʚʦʨʝ ʨʝʢʠ 
ɹʫʨʝʷ ɹʫʨʝʡʩʢʘʷ ɻʕʉ [1]. 

ɹʦʦʧʫʙʯʡʸ: ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʨʘʩʯʸʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʷʚʣʷʶʪʩʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʝʟʥʦʛʦ 
ʦʙʲʝʤʘ ʧʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʤʫ ʨʘʩʭʦʜʫ ʚʦʜʳ ï ʧʨʷʤʘʷ ʟʘʜʘʯʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʨʘʩʭʦʜʘ 
ʚʦʜʚ ʧʦ ʧʦʣʝʟʥʦʤʫ ʦʙʲʝʤʫ ï ʦʙʨʘʪʥʘʷ ʟʘʜʘʯʘ, ʧʦʩʪʨʦʝʥʠʝ ʩʚʷʟʠ ʧʦʣʝʟʥʦʛʦ ʦʙʲʝʤʘ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ 
ʨʘʩʭʦʜʘ ʚʦʜʳ ï ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ.  ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʨʘʩʯʝʪʘ (ʤʦʜʝʣʠʨʦʚʘʥʠʷ) ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʯʝʪʥʳʭ 
ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ, ʧʦʣʝʟʥʳʡ ʦʙʲʝʤ, ʜʝʬʠʮʠʪ ʩʪʦʢʘ, ʤʘʣʦʚʦʜʥʳʡ ʛʦʜ, ʣʠʤʠʪʠʨʫ-
ʶʱʠʡ ʧʝʨʠʦʜ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʪʦʢ. 
 

CALCULATION OF THE USEFUL VOLUME OF THE SEASONAL REGULATION RESERVOIR 
ACCORDING TO THE FLOW CALENDAR SERIES BUREYA RIVER ð BUREYSKAYA HPP 

 
Levkovets Anastasia Yurievna 

 
Abstract: the main tasks of calculating flow control are: determining the useful volume by guaranteed water 
consumption is a direct task, determining the guaranteed water consumption by useful volume is an inverse 
task, building a connection between the useful volume and guaranteed water consumption is the main task.  
The basic principle of calculating (modeling) flow regulation is to solve the equation of the reservoir water bal-
ance in a sequence of calculated time intervals. 
Key words: regulation of runoff, useful volume, shortage of runoff, low-water year, limiting period, natural run-
off. 
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʋʙʚʤʡʯʙ 1 
ʉʙʪʰʞʫ ʠʦʙʰʞʦʡʢ ʝʞʭʡʯʡʫʧʛ ʪʫʧʣʙ ʡ ʣʧʧʩʝʡʦʙʫ ʣʩʡʛʧʢ ʧʚʞʪʨʞʰʞʦʦʧʪʫʡ 

 ̄ ʚ/ʭ ʛʦʜ ɼʝʬ. ʧ-ʜ ×Qi, ʤ3/ʩ D, ʤʣʥ. ʤ3 Dʨʘʥʞ, ʤʣʥ. ʤ3 ʈ, % 

1 1958/59 XI-IV/6 2613 6872 6472 7,7 

2 1959/60 XI-IV/6 2850 7495 6667 15,4 

3 1960/61 XI-IV/6 2796 7354 6872 23,1 

4 1961/62 XI-IV/6 2461 6472 7050 30,8 

5 1962/63 XI-IV/6 2535 6667 7142 38,5 

6 1963/64 XI-IV/6 2786 7327 7249 46,2 

7 1964/65 XI-IV/6 2756 7249 7327 53,8 

8 1965/66 XI-IV/6 2972 7816 7354 61,5 

9 1966/67 XI-IV/6 2681 7050 7436 69,2 

10 1967/68 XI-IV/7 2893 7608 7495 76,9 

11 1968/69 XI-IV/6 2715 7142 7608 84,6 

12 1969/70 XI-IV/7 2827 7436 7816 92,3 

 

 
ʉʡʪ. 1. ʃʩʡʛʙʸ ʧʚʞʪʨʞʰʞʦʦʧʪʫʡ ʝʞʭʡʯʡʫʧʛ ʪʫʧʣʙ 

ʉʙʪʰʞʫ ʪʞʠʧʦʦʧʜʧ ʩʞʜʬʤʡʩʧʛʙʦʡʸ ʛ ʥʙʤʧʛʧʝʦʧʥ ʜʧʝʬ ʨʩʡʛʞʝʞʦʦʧʥ ʨʧ ʪʫʧʣʬ ʣ ʩʙʪʰʞʫʦʧʢ  
ʧʚʞʪʨʞʰʞʦʦʧʪʫʡ ʉ= 95% 

 
ʋʙʚʤʡʯʙ 2 

ʈʩʡʛʞʝʞʦʦʴʢ ʪʫʧʣ ʦʙ ʩ. ɺʬʩʞʸ ʛ ʪʫʛʧʩʞ ɺʬʩʞʢʪʣʙʸ ɼʖʊ. 
ʇʚʞʪʨʞʰʞʦʦʧʪʫʵ ʉ=95 %, ʜʧʝ-ʥʧʝʞʤʵ 1968-1969 ʛʧʝʧʮʧʠʸʢʪʫʛʞʦʦʴʢ ʜʧʝ. 

ʉʪʦʢ 
ʄʝʩʷʮʳ ɻʦʜ 

V VI VII VIII IX X XI XII I II III IV 
 

Qʤʦʜ, ʤį/ʩ 894 1550 673 596 857 931 176 162 34 5,7 5,42 337 518 

Qʧʨʠʚ, ʤį/ʩ 987 1712 74 658 947 1028 19 179 37,6 6,3 6,0 372 573 

Wʧʨʠʚ, 
ʤʣʥ. ʤį 

2597 4502 1955 1731 2489 2704 511 471 98,8 16,6 15,7 979 18071 

 
ɿʘʜʘʝʤʩʷ ʧʨʘʚʠʣʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʦʪʜʘʯʫ; ʧʦ-

ʣʝʟʥʳʡ ʦʙʲʝʤ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʩʨʘʙʦʪʘʥ ʢ ʢʦʥʮʫ ʤʝʞʝʥʠ ʢʘʞʜʦʛʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʛʦʜʘ; ʚʦ-
ʜʦʭʨʘʥʠʣʠʱʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʦ ʢ ʢʦʥʮʫ ʧʦʣʦʚʦʜʴʷ ʢʘʞʜʦʛʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʛʦʜʘ. 
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ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʧʨʘʚʠʣ: 

ὗ̈ ́̑
̎́̐ ̝̠̐̏̌̏̃̏̅̐̌̈

̝̠̐̏̌̏̃̏̅Ͻȟ Ͻ

Ͻ Ͻ

Ͻȟ Ͻ
=(15979-7850)/(7*2,63)=515 ʤ3/ʩ 

ὗ̈ ́̑
̒̑́̂ ̍̆̇̆̎̉̐̌̈

̍̆̇̆̎̉Ͻȟ Ͻ

Ͻ Ͻ

Ͻȟ Ͻ
(1113+7850)/(5*2,63)=756 ʤ3/ʩ 

ʇʦʩʢʦʣʴʢʫ ὗ̈ ́̑
̎́̐ ὗ̈ ́̑

̒̑́̂
, ʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʨʘʩʯʝʪ ʩ Vʧʣʟ ʥʘ Vʥʘʧʦʣʥ. 

Vʥʘʧʦʣʥ.
Ͻ̐̍ Ͻ̍̐̏Ȣ̌

̐̏Ȣ̌̍

Ͻ Ͻ
(15979*6-2091*6)/(6+6)=6943 ʤʣʥ. ʤ3 

ʇʝʨʝʩʯʠʪʳʚʘʝʤ Qʟʘʨ ʧʝʨʠʦʜʘ ʥʘʧʦʣʥʝʥʠʷ ʠ ʩʨʘʙʦʪʢʠ 

ὗ̈ ́̑
̎́̐ ̝̠̐̏̌̏̃̏̅̎́̐̏̌̎

̝̠̐̏̌̏̃̏̅Ͻȟ Ͻ

Ͻ Ͻ

Ͻȟ Ͻ
(15979-6943)/(6*2,63)=573ʤ3/ʩ 

ὗ̈ ́̑
̒̑́̂ ̍̆̇̆̎̉̎́̐̏̌̎

̍̆̇̆̎̉Ͻȟ Ͻ

Ͻ Ͻ

Ͻȟ Ͻ
(2091+6943)/(6*2,63)=573 ʤ3/ʩ 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʩʪʦʢʘ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ, ʚ ʫʯʝʙʥʦʤ ʟʘʜʘʥʠʠ ʧʦ-
ʪʝʨʠ ʩʪʦʢʘ ʧʨʠʥʷʪʳ ʨʘʚʥʳʤʠ ʥʫʣʶ. ʇʦ ʠʪʦʛʘʤ ʨʘʩʯʝʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚ ʤʘʣʦʚʦʜʥʦʤ ʛʦʜʫ ʙʳʣ 
ʧʦʩʪʨʦʝʥ ʩʦʚʤʝʱʝʥʥʳʡ ʛʨʘʬʠʢ ʥʘʧʦʣʥʝʥʠʷ-ʩʨʘʙʦʪʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

 

 
ʉʡʪ. 2. ʊʧʛʥʞʲʞʦʦʴʢ ʜʩʙʭʡʣ ʦʙʨʧʤʦʞʦʡʸ-ʪʩʙʚʧʫʣʡ ʛʧʝʧʮʩʙʦʡʤʡʲʙ, ʥʤʦ. ʥ3, ʞʪʫʞʪʫʛʞʦʦʧʜʧ  
ʡ ʠʙʩʞʜʬʤʡʩʧʛʙʦʦʧʜʧ ʪʫʧʣʙ, ʥ3/ʪ. ʉ=95 %, ʜʧʝ-ʥʧʝʞʤʵ 1919-1920 ʛʧʝʧʮʧʠʸʢʪʫʛʞʦʦʴʢ ʜʧʝ 
 

ʋʙʚʤʡʯʙ 7 
ʊʫʧʣ ʦʙ ʩ. ɺʬʩʞʸ ʛ ʪʫʛʧʩʞ ʜ. ɺʬʩʞʢʪʣʙʸ ɼʖʊ. ɺʞʠ ʨʩʡʛʞʝʞʦʡʸ. ɼʧʝ-ʥʧʝʞʤʵ 1962-1963  

ʛʧʝʧʮʧʠʸʢʪʫʛʞʦʦʴʢ ʜʧʝ 

ʉʪʦʢ ʄʝʩʷʮʳ 
ɻʦʜ 

 

 
V VI VII VIII IX X XI XII I II III IV 

 

Q, ʤ3/c 1820 1731 1030 1920 2060 1180 197 116 51,1 23,5 19,9 493 887 

W, 
ʤʣʥ ʤ3 

4787 4553 2709 5050 5418 3103 518 305 134 62 52 1297 27998 
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30 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʇʨʘʚʠʣʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʩʪʘʶʪʩʷ ʪʝ ʞʝ ʩʘʤʳʝ, ʢʘʢ ʠ ʚ ʤʘʣʦʚʦʜʥʳʡ ʛʦʜ. ɿʘʨʝʛʫʣʠʨʦʚʘʥʥʳʡ ʨʘʩ-
ʭʦʜ ʥʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 
ɻʕʉ, Qʛʵʩ.max=1145ʤį/ʩ 

ὗ̈ ́̑
̎́̐ ̝̠̐̏̌̏̃̏̅̐̌̈

̝̠̐̏̌̏̃̏̅Ͻȟ Ͻ
1126ʤ3/ʩ                        ὗ̈ ́̑

̒̑́̂ ̍̆̇̆̎̉̐̌̈

̍̆̇̆̎̉Ͻȟ Ͻ
=648 ʤ3/ʩ 

ʇʦ ʠʪʦʛʘʤ ʨʘʩʯʝʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʦʜʥʦʩʪʠ ʛʦʜʫ ʙʳʣ ʧʦʩʪʨʦʝʥ ʩʦʚʤʝʱʝʥ-
ʥʳʡ ʛʨʘʬʠʢ ʥʘʧʦʣʥʝʥʠʷ-ʩʨʘʙʦʪʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

 
ʉʡʪ. 3. ʊʧʛʥʞʲʞʦʦʴʢ ʜʩʙʭʡʣ ʦʙʣʧʨʤʞʦʡʸ-ʪʩʙʚʧʫʣʡ ʛʧʝʧʮʩʙʦʡʤʡʲʙ, ʥʤʦ. ʥ3,  

ʞʪʫʞʪʫʛʞʦʦʧʜʧ ʡ ʠʙʩʞʜʬʤʡʩʧʛʙʦʦʧʜʧ ʪʫʧʣʙ, ʥ3/ʪ. ɼʧʝ-ʥʧʝʞʤʵ 1962-1963 ʛʧʝʧʮʧʠʸʢʪʫʛʞʦʦʴʢ ʜʧʝ 
 
ɺ ʤʘʣʦʚʦʜʥʦʤ ʛʦʜʫ Vʧʣʟ ʙʳʣ ʟʘʤʝʥʝʥ ʥʘ Vʥʘʧʦʥʣ.. ɺ ʠʪʦʛʝ, ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʩʪʦ-

ʢʘ. ʈʘʩʭʦʜ ʥʘʧʦʣʥʝʥʠʷ ʠ ʩʨʘʙʦʪʢʠ ʨʘʚʝʥ 573 ʤ3/ʩ.  ʅʘʧʦʣʥʝʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʤʘʷ ʧʦ 
ʦʢʪʷʙʨʴ. ɺ ʦʢʪʷʙʨʝ ʦʥʦ ʙʳʣʦ ʟʘʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. ʉʨʘʙʘʪʳʚʘʣʦʩʴ ʩ ʥʦʷʙʨʷ ʧʦ ʘʧʨʝʣʴ. ʄʘʢʩʠʤʘʣʴʥʳʡ 
ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʘʩʭʦʜ ʥʘʙʣʶʜʘʣʩʷ ʚ ʘʧʨʝʣʝ ʩʦʩʪʘʚʣʷʣ 1712 ʤ3/ʩ ʠ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʪʦʢʘ ʫʤʝʥʴʰʠʣ-
ʩʷ ʥʘ 1139 ʤ3/ʩ. ʄʠʥʠʤʘʣʴʥʳʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʘʩʭʦʜ ʥʘʙʣʶʜʘʣʩʷ ʚ ʤʘʨʪʝ ʩʦʩʪʘʚʣʷʣ 6,0 ʤ3/ʩ ʠ ʧʨʠ ʨʝ-
ʛʫʣʠʨʦʚʘʥʠʠ ʩʪʦʢʘ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 567 ʤ3/ʩ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʚʦʜʥʦʩʪʠ ʛʦʜʫ ʚʳʯʠʩʣʝʥʥʳʡ ʨʘʩʭʦʜ ʥʘʧʦʣʥʝʥʠʷ 1126 ʤ3/ʩ, ʚʝʣʠʯʠʥʘ Qʛʵʩ.max =1145 
ʤ3/ʩ. ʈʘʩʭʦʜ ʩʨʘʙʦʪʢʠ ï 648 ʤ3/ʩ. ʅʘʧʦʣʥʝʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʩʫʱʝʩʪʚʣʠʣʦʩʴ ʜʦ ʦʢʪʷʙʨʷ, ʢʦʛʜʘ ʙʳʣʦ 
ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʦ. ʊʘʢ ʢʘʢ Qʥʘʧʦʣʥʝʥʠʷ < Qʛʵʩ, ʭʦʣʦʩʪʳʭ ʩʙʨʦʩʦʚ ʥʝ ʙʳʣʦ. ʉʨʘʙʦʪʢʘ ï ʩ ʦʢʪʷʙʨʷ 
ʧʦ ʘʧʨʝʣʴ.  ʄʘʢʩʠʤʘʣʴʥʳʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʘʩʭʦʜ ʥʘʙʣʶʜʘʣʩʷ ʚ ʩʝʥʪʷʙʨʝ ʩʦʩʪʘʚʣʷʣ 2060 ʤ3/ʩ ʠ ʚ ʵʪʦ 
ʚʨʝʤʷ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘʧʦʣʥʝʥʠʝ. ʄʠʥʠʤʘʣʴʥʳʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʘʩʭʦʜ ʥʘʙʣʶʜʘʣʩʷ ʚ ʤʘʨʪʝ ʩʦʩʪʘʚʣʷʣ 
19,9 ʤ3/ʩ ʠ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʪʦʢʘ ʫʚʝʣʠʯʠʣʩʷ ʥʘ (-628) ʤ3/ʩ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʇʨʘʢʪʠʢʫʤ ʧʦ ʚʦʜʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʨʘʩʯʝʪʘʤ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: http://elib.rshu.ru/files_books/pdf/img-213162035.pdf 
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32 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǲǣǩ 11. 

ǧǰǰǪǤǣǭǡǟǬǧǤ ǡǭǦǫǭǥǬǭǰǱǤǨ 
ǧǰǩǲǰǰǱǡǤǬǬǭǢǭ ǧǬǱǤǪǪǤǩǱǟ ǣǪǾ 
ǦǟǸǧǱǺ ǭǱ ǰǤǱǤǡǺǴ ǟǱǟǩ 

ǠǿȀȒȗȉȇȌ ǣȄȌȇȐ ǟȌȃȏȄȄȁȇȖ 
ʩʪʫʜʝʥʪʢʘ 

ʌɻɹʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè 
 

 
ɻʛʞʝʞʦʡʞ 
ʂʠʙʝʨʘʪʘʢʘ ʪʠʧʘ "ʦʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ" (DDoS) - ʵʪʦ ʚʨʝʜʦʥʦʩʥʘʷ ʧʦʧʳʪʢʘ ʥʝʩʢʦʣʴʢʠʭ ʟʣʦ-

ʫʤʳʰʣʝʥʥʠʢʦʚ ʩʜʝʣʘʪʴ ʢʦʤʧʴʶʪʝʨʳ ʠʣʠ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʟʘʢʦʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
ʆʙʳʯʥʦ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʛʨʫʟʢʠ ʠ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʩʝʪʝʚʳʭ ʩʝʨʚʠʩʦʚ, ʥʘ ʢʦʪʦʨʳʝ 
ʧʦʣʘʛʘʝʪʩʷ ʮʝʣʝʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʝʪʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ DDoS-ʘʪʘʢ ʟʥʘʯʠʪʝʣʴʥʦ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ. ʋʧʦʨ ʥʘ 
ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʚ ʀʥʪʝʨʥʝʪʝ ʩʜʝʣʘʣ ʵʪʠ ʤʦʱʥʳʝ ʘʪʘʢʠ ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʦʡ ʜʣʷ ʠʥʪʝʨʥʝʪ-
ʧʨʦʚʘʡʜʝʨʦʚ, ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʩʝʪʝʡ ʠ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ. ɼʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʵʪʦʡ ʫʛʨʦʟʝ ʥʝʦʙʭʦ-
ʜʠʤʳ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʙʘʨʴʝʨʳ ʠ ʩʦʚʤʝʩʪʥʳʝ ʫʩʠʣʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʦʜʝʣʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥ-
ʪʝʣʣʝʢʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʟʘʱʠʪʳ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʪʘʢ. 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʫʛʨʦʟʳ DDoS ʘʪʘʢ ʩʪʘʣʠ ʚʧʦʣʥʝ ʦʱʫʪʠʤʳ ʢʘʢ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴ-
ʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʇʦʧʳʪʢʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʧʦ-
ʜʦʙʥʳʤʠ ʘʪʘʢʘʤʠ, ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪʘʭ, ʘ ʪʘʢʞʝ ʥʝʩʪʠ ʦʧʨʝ-
ʜʝʣʝʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʠʩʢʠ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʜʝʣʝʡ 
ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦ ʦʪʩʣʝʞʠʚʘʥʠʶ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʩ ʮʝʣʴʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʧʨʝʜʫʧʨʝ-
ʞʜʝʥʠʷ ʧʦʜʦʙʥʳʭ ʘʪʘʢ, ʯʪʦ, ʚ ʩʣʫʯʘʝ ʫʩʧʝʭʘ, ʜʘʣʦ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʇʆ, ʧʦʟʚʦʣʷʶʱʝʝ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʜʘʥʥʳʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʠ ʨʠʩʢʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʝʡʨʦʩʝʪʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, DDoS-ʘʪʘʢʘ, ʩʝʪʝʚʳʝ ʘʪʘʢʠ, ʩʝʨʚʠʩ. 
 

EXPLORING THE POTENTIAL OF ARTIFICIAL INTELLIGENCE TO DEFEND AGAINST NETWORK 
ATTACKS 

 
Babushkin Denis Andreevich 

 
Abstract: In modern conditions, the threats of DDoS attacks have become quite tangible both for educational, 
commercial and governmental institutions. Attempts to prevent and combat such attacks, can create the need 
for additional labor costs, as well as carry certain economic risks. This paper aims to investigate the capabili-
ties of artificial intelligence models to track network traffic in order to classify and prevent such attacks, which, 
if successful, would make it possible to create software that can significantly reduce these labor costs and 
risks 
Key words: neural networks, artificial intelligence, DDoS attack, network attacks, service. 
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ʈʩʞʝʤʙʜʙʞʥʴʢ ʥʞʫʧʝ ʧʚʦʙʩʬʟʞʦʡʸ ʨʧʫʞʦʯʡʙʤʵʦʴʮ ʙʫʙʣ 
ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪ ʤʦʜʝʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʳʤ ʘʪʘʢʘʤ. ʕʪʦʪ ʘʛʝʥʪ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʩʝʪʝʚʦʡ ʫʟʝʣ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʦʪʩʣʝʞʠʚʘʝʪ ʩʝʪʴ ʠ 
ʛʝʥʝʨʠʨʫʝʪ ʦʧʦʚʝʱʝʥʠʷ ʜʣʷ ʚʩʝʭ ʫʟʣʦʚ. ʆʥ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʙʣʦʢʠʨʦʚʘʪʴ ʚʨʝʜʦʥʦʩ-
ʥʡr ʪʨʘʬʠʢ ʧʫʪʝʤ ʧʨʠʥʷʪʠʷ ʢʦʣʣʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʦʣʠʪʠʢ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʚʨʝʜʦʥʦʩʥʦʛʦ ʪʨʘʬʠʢʘ ʩʪʘʪʠʯʝʩʢʠʡ ʘʛʝʥʪ ʦʧʦʚʝʱʘʝʪ ʩʣʫʞʙʳ ʢʦʥʪʨʦʣʷ ʩʝʨʚʠʩʘ 
ʦ ʧʨʦʠʩʭʦʜʷʱʝʡ ʘʪʘʢʝ (ʨʝʘʢʪʠʚʥʳʡ ʧʦʜʭʦʜ), ʣʠʙʦ ʦ ʚʦʟʤʦʞʥʦʡ ʘʪʘʢʝ ʥʘ ʩʝʨʚʠʩ (ʫʧʨʝʞʜʘʶʱʠʡ ʧʦʜʭʦʜ). 
ʕʪʠ ʘʛʝʥʪʳ ʤʦʛʫʪ ʪʘʢʞʝ ʦʪʩʣʝʞʠʚʘʪʴ ʝʤʢʦʩʪʴ ʢʘʥʘʣʘ ʩʚʷʟʠ ʤʝʞʜʫ ʫʟʣʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 
ʦ ʚʨʝʤʝʥʠ ʞʠʟʥʠ ʧʘʢʝʪʦʚ (TTL), ʩʧʠʩʢʘʭ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ (ACL) ʠ ʨʘʟʤʝʨʘʭ ʧʘʢʝʪʦʚ ʜʣʷ ʚʝʜʝʥʠʷ ʞʫʨ-
ʥʘʣʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʮʝʥʘʨʠʠ DDoS-ʘʪʘʢ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʤʦʛʫʪ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʘʪʘʢʠ 
ʠ ʟʘʚʣʘʜʝʪʴ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʩʣʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʩʠʩʪʝʤʫ.  

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1, ʧʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: ʦʙʫʯʝʥʠʝ, ʚʳʙʦʨ ʠ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʠʟʥʘʢʦʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʪʨʘʬʠʢʘ. 

 

 
ʉʡʪ. 1. ʈʩʞʝʤʙʜʙʞʥʴʢ ʥʞʫʧʝ ʧʚʦʙʩʬʟʞʦʡʸ 

 
ʅʘ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʙʦʨʳ ʜʘʥʥʳʭ PCAP, ʩʦʜʝʨʞʘʱʠʝ ʜʘʥʥʳʝ ʦ ʩʝʪʝʚʦʤ ʪʨʘʬʠʢʝ. 
ɼʘʣʝʝ, ʥʘ ʵʪʘʧʝ ʚʳʙʦʨʘ ʧʨʠʟʥʘʢʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʦʙʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ. ɺʳʙʠʨʘʝʪʩʷ ʣʫʯʰʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʳ-
ʚʘʷʩʴ ʥʘ ʝʝ ʪʦʯʥʦʩʪʠ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ. ɿʘʪʝʤ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʦʪʙʦʨʘ 
ʧʨʠʟʥʘʢʦʚ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʧʨʠʟʥʘʢʠ ʠʟ ʤʦʜʝʣʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞ-
ʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʅʘʢʦʥʝʮ, ʥʘ ʵʪʘʧʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʪʨʘʬʠʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʦʙʨʘʥʥʳʝ ʥʘ ʧʨʝʜʳ-
ʜʫʱʝʤ ʵʪʘʧʝ ʧʨʠʟʥʘʢʠ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ, ʪʘʢʠʝ ʢʘʢ ʥʦʨʤʘʣʴ-
ʥʳʡ, ʚʨʝʜʦʥʦʩʥʳʡ ʠʣʠ ʧʦʜʦʟʨʠʪʝʣʴʥʳʡ. ʉʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʠʣʫʯʰʫʶ ʢʦʤʙʠʥʘʮʠʶ ʧʨʠʟʥʘʢʦʚ ʠ 
ʤʦʜʝʣʝʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ DDoS-ʘʪʘʢ ʠ ʧʨʠʥʷʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨ, ʥʘʧʨʠʤʝʨ, 
ʙʣʦʢʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʘ ʘʪʘʢʠ. 

ʍʨʘʥʝʥʠʝ ʤʝʪʦʢ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʢʝʪʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ (ʩʤ. ʨʠʩ. 2.) ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘ-
ʛʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʰʘʙʣʦʥʳ ʚʨʝʜʦʥʦʩ-
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ʥʦʛʦ ʪʨʘʬʠʢʘ ʠ ʦʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʪʘʢʠ. ʕʪʘ ʙʘʟʘ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʙʫʜʫ-
ʱʝʤ, ʠ ʤʳ ʤʦʞʝʤ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʪʴ ʝʝ ʧʦ ʤʝʨʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʘʪʘʢ. 

 

 
ʉʡʪ. 2. ʎʩʙʦʞʦʡʞ ʥʞʫʧʣ ʣʤʙʪʪʡʭʡʯʡʩʧʛʙʦʦʴʮ ʨʙʣʞʫʧʛ ʛ ʚʙʠʞ ʝʙʦʦʴʮ 

 
ʀʩʧʦʣʴʟʫʷ ʠʥʬʦʨʤʘʮʠʶ, ʭʨʘʥʷʱʫʶʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʧʨʘʚʠʣʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʪʘʢʦʡ. ʕʪʠ ʧʨʘʚʠʣʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘ 
ʦʩʥʦʚʝ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʘʨʫʞʠʚʘʝʪ ʙʫʜʫʱʠʝ ʘʪʘʢʠ ʥʘ ʦʩʥʦʚʝ ʠʭ ʧʨʠʟʥʘʢʦʚ. ʄʦ-
ʜʝʣʴ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʟʥʘʢʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚ ʩʝʪʝʚʦʤ ʪʨʘʬʠʢʝ ʦʧʨʝʜʝʣʝʥ-
ʥʳʭ ʤʦʜʝʣʝʡ ʠ ʧʨʠʟʥʘʢʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʚʨʝʜʦʥʦʩʥʦʝ ʧʦʚʝʜʝʥʠʝ. ʂ ʪʘʢʠʤ ʧʨʠʟʥʘʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 
IP-ʘʜʨʝʩʘ ʠʩʪʦʯʥʠʢʦʚ, IP-ʘʜʨʝʩʘ ʧʦʣʫʯʘʪʝʣʝʡ, ʨʘʟʤʝʨ ʧʘʢʝʪʦʚ, ʚʨʝʤʷ ʩʫʪʦʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʝʨʝʤʝʥ-
ʥʳʝ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʨʠʟʥʘʢʦʚ, ʤʦʞʥʦ ʦʙʫʯʠʪʴ ʤʦʜʝʣʴ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʙʥʘ-
ʨʫʞʠʚʘʪʴ ʵʪʠ ʧʨʠʟʥʘʢʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʘ ʤʦʜʝʣʴ ʤʦʞʝʪ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʪʴʩʷ, ʠʩ-
ʧʦʣʴʟʫʷ ʧʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝ ʦʙ ʘʪʘʢʘʭ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɺ ʮʝʣʦʤ, ʭʨʘʥʝʥʠʝ ʤʝʪʦʢ ʧʘʢʝʪʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʦʙ-
ʥʘʨʫʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʟʥʘʢʦʚ - ɻ ʪʦ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ DDoS-ʘʪʘʢ. 

ʆʧʠʩʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʬʠʣʴʪʨʘʮʠʠ ʨʝʘʣʠʟʦʚʘʥ ʚ ʙʣʦʢ-ʩʭʝʤʝ ʥʘ ʨʠʩʫʥʢʝ 3. 
ɹʣʦʢ-ʩʭʝʤʘ ʤʝʭʘʥʠʟʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʰʘʛʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʦʪʦʢʘ ʦʙʨʘʙʦʪʢʠ ʧʘʢʝʪʦʚ, ʠʥʠʮʠʠʨʦʚʘʥʥʦʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʦ ʧʘʢʝʪʝ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜ-
ʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʘʥʦʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʩʙʦʨ ʜʘʥʥʳʭ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʠ ʧʨʦ-
ʮʝʜʫʨʳ ʩʣʠʷʥʠʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʀʟʚʣʝʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ, ʚʢʣʶʯʘʶʱʝʡ ʨʘʟʣʠʯʥʳʝ ʜʘʪʯʠʢʠ, ʠ ʠʜʝʥ-
ʪʠʬʠʢʘʮʠʷ DDoS-ʘʪʘʢ ʥʘ ʦʩʥʦʚʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʬʫʥʢʮʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ, ʥʘ ʠʥ-
ʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʩʢʨʳʪʦʛʦ ʩʣʦʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʭʝʤʳ. ɿʘʪʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 
ʨʝʰʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʪʦʜʘ ʩʣʠʷʥʠʷ, ʫʧʨʘʚʣʷʝʤʦʛʦ ʥʘ ʚʝʨʭ-
ʥʝʤ ʫʨʦʚʥʝ. 
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.  
ʉʡʪ. 3. ɺʤʧʣ-ʪʮʞʥʙ ʨʩʞʝʤʙʜʙʞʥʧʢ ʪʡʪʫʞʥʴ ʧʚʦʙʩʬʟʞʦʡʸ 

 
ʀʙʣʤʷʰʞʦʡʞ 
ʄʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʥʢʨʝʪʥʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʜʦʙʥʳʡ ʠ ʢʨʘʡʥʝ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʙʷ ʜʣʷ ʨʝʘʣʠʟʘ-
ʮʠʠ ʧʨʦʩʪʳʭ, ʙʳʩʪʨʳʭ ʠ ʪʦʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ web-ʪʨʘʬʠʢʘ ʩʝʨʚʠʩʦʚ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ 
ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʧʦʜʦʙʥʦʡ ʤʦʜʝʣʠ ʚ 
ʨʝʘʣʴʥʦ ʨʘʙʦʪʘʶʱʝʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǰǧǰǱǤǫǟ ǭǠǯǟǠǭǱǩǧ ǣǟǬǬǺǴ ǼǼǢ Ǭǟ 
ǭǰǬǭǡǤ ǬǤǶǤǱǩǧǴ ǟǪǢǭǯǧǱǫǭǡ  

ǢȒȃȍȁǿ ǦǿȏȇȌǿ ǟȌȆȍȏȍȁȌǿ 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ ʠʤʝʥʠ ʇʘʪʨʠʩʘ ʃʫʤʫʤʙʳè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸʥʜʨʠʢʦʚ ɼʝʥʠʩ ɸʥʘʪʦʣʴʝʚʠʯ 
ʢ.ʪ.ʥ, ʜʦʮʝʥʪ 

ʌɻɸʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ ʠʤʝʥʠ ʇʘʪʨʠʩʘ ʃʫʤʫʤʙʳè 
 

 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʧʝʭʠ ʚ ʠʟʫʯʝʥʠʠ ʤʦʟʛʘ ʠ ʧʦʚʝʜʝʥʠʷ ʩʪʘʣʠ ʦʙʲʝʢʪʦʤ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʩʦ ʩʪʦʨʦʥʳ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ [1]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʠʣʣʠʘʨʜʦʚ ʥʝʡʨʦʥʦʚ 
ʛʝʥʝʨʠʨʫʶʪʩʷ ʤʳʩʣʠ, ʵʤʦʮʠʠ ʠ ʧʦʚʝʜʝʥʠʝ. ʕʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ (ʜʘʣʝʝ ï ʕʕɻ) ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ 
ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʨʝʜʣʘʛʘʶʱʠʡ ʫʥʠʢʘʣʴʥʦʝ ʦʢʥʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʟʛʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ [2]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʟʛʘ ʩ 
ʧʦʤʦʱʴʶ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʕʕɻ ʧʦʟʚʦʣʷʝʪ ʫʛʣʫʙʠʪʴ ʧʦʥʠʤʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʫʤʘ, ʝʛʦ ʢʦʛʥʠʪʠʚ-
ʥʳʭ ʬʫʥʢʮʠʡ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʣʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʦʟʛʦʤ.  

ʅʘʙʦʨ ʜʘʥʥʳʭ ʕʕɻ ï ʥʘʙʦʨ ʦʪʢʨʳʪʳʭ ʟʘʧʠʩʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 64-ʢʘʥʘʣʴʥʦʛʦ ʕʕɻ 
ʦʪ ʠʩʧʳʪʫʝʤʳʭ, ʚʳʧʦʣʥʷʶʱʠʭ ʜʚʠʛʘʪʝʣʴʥʳʝ ʟʘʜʘʯʠ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʦʣʝʝ ʯʝʤ 1500 ʟʘʧʠʩʝʡ ʕʕɻ, 
ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʚʫʭ ʤʠʥʫʪ ʠ ʧʦʣʫʯʝʥʘ ʦʪ 40 ʫʯʘʩʪʥʠʢʦʚ.  

ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʠʟ ʦʮʠʬʨʦʚʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢ-
ʪʠʚʥʦʩʪʠ ʤʦʟʛʘ, ʧʨʝʜʦʙʨʘʙʦʪʢʠ, ʚʳʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 
(ʨʠʩ. 1). 

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʠʥʪʝ-
ʛʨʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʝʯʝʪʢʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʣʫʯʝʥʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦ-
ʮʝʩʩʘʭ ʧʫʪʝʤ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠʠ ʠ ʨʘʩʰʠʬʨʦʚʢʠ ʩʣʦʞʥʳʭ ʧʘʪʪʝʨʥʦʚ ʚ ʩʠʛʥʘʣʘʭ ʕʕɻ, ʚʳʷʚʣʝʥʠʶ 
ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʫ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʳʝ 
ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʷ, ʦʙʳʯʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʤʦʟʛʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʕʕɻ, ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ, ʥʝʯʝʪʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʣʘʩʩʠʬʠʢʘ-
ʮʠʷ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ. 
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Abstract: this article discusses the development of a data processing system that integrates on the basis of 
fuzzy algorithms, contributing to an understanding of cognitive processes by classifying and deciphering com-
plex patterns in EEG signals, identifying the most complex processes occurring in the brain, allowing to identify 
possible cognitive impairments usually associated with degenerative brain diseases. 
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ʉʡʪ. 1. ʊʡʪʫʞʥʙ ʧʚʩʙʚʧʫʣʡ ʝʙʦʦʴʮ 

 
ʂʣʘʩʩʠʬʠʢʘʮʠʷ ð ʧʨʦʮʝʩʩ ʛʨʫʧʧʠʨʦʚʢʠ ʦʙʲʝʢʪʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʢ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʸʥʥʳʤ 

ʢʣʘʩʩʘʤ ʥʘ ʦʩʥʦʚʝ ʦʙʱʠʭ ʧʨʠʟʥʘʢʦʚ [3]. ʂʨʠʪʝʨʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ï ʵʢʩʧʦʥʝʥʪʘ ʍʝʨʩʪʘ H, ʢʦʪʦʨʘʷ ʷʚ-
ʣʷʝʪʩʷ ʤʝʨʦʡ ʜʦʣʛʦʩʨʦʯʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ.  

Ὑ

Ὓ
ὑϽὲ  

ʛʜʝ R/S ï ʦʪʥʦʰʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʢʦʣʝʙʘʥʠʡ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ ʦʪʢʣʦʥʝʥʠʶ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ, K ï ʢʦ-
ʵʬʬʠʮʠʝʥʪ ʤʘʩʰʪʘʙʘ, n ï ʜʣʠʥʘ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

ɸ ʪʘʢʞʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʳʚʘʝʪ ʥʘʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ ʚʘ-
ʨʴʠʨʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ. 

„
ρ

ὔ
ώ Ὁώ  

ʛʜʝ N ï ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, ώ ï i-ʦʝ ʠʟʤʝʨʝʥʠʝ ʩʠʛʥʘʣʘ, Ὁώ  ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

ʩʠʛʥʘʣʘ ώ. 
ʄʝʪʦʜʦʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ k-Nearest Neighbors (ʜʘʣʝʝ ï kNN) ʧʨʦʠʩʭʦʜʠʪ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʦ-

ʚʦʛʦ ʦʙʲʝʢʪʘ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʝʛʦ ʩ ʦʙʫʯʘʶʱʠʤʠ ʜʘʥʥʳʤʠ [4].  

ὼ ᶰὢ ό ὼᶅ ᶰ
ὢ

ὢ ό
      

 ”όȟ ὼ ”όȟ ὼ  

ʛʜʝ ὼ  ï ʦʙʲʝʢʪ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ Ὥ-ʤ ʩʦʩʝʜʦʤ ʦʙʲʝʢʪʘ ό, ” ï ʬʫʥʢʮʠʷ 
ʨʘʩʩʪʦʷʥʠʷ. 

 

 
ʉʡʪ. 2. ɼʩʙʭʡʣ ʭʬʦʣʯʡʡ ʨʩʡʦʙʝʤʞʟʦʧʪʫʡ ʝʤʸ ʦʞʰʞʫʣʧʢ ʨʞʩʞʥʞʦʦʧʢ 

 ʪ ʬʰʞʫʧʥ ʩʞʠʬʤʵʫʙʫʙ ʝʞʭʙʠʠʡʭʡʣʙʯʡʡ 
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ɺ ʥʝʯʝʪʢʦʤ ʧʦʜʭʦʜʝ ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʟʘʜʘʝʪʩʷ çʦʪʥʦʰʝʥʠʝ 
ʘʤʧʣʠʪʫʜ ʧʦʜʜʠʘʧʘʟʦʥʦʚ ʘʣʴʬʘ ʢ ʘʤʧʣʠʪʫʜʝ ʪʝʪʘè. ɼʣʷ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ çʫʨʦʚʝʥʴ ʚʥʠʤʘʥʠʷè 
ʧʨʠʤʝʥʷʝʪʩʷ ʪʨʝʫʛʦʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʇʨʠ ʜʝʬʘʟʟʠʬʠʢʘʮʠʠ ʥʝʯʝʪʢʠʝ ʚʳʚʦʜʳ ʧʨʝʦʙʨʘ-
ʟʦʚʘʥʳ ʚ ʯʝʪʢʠʝ ʟʥʘʯʝʥʠʷ [5]. ʅʘ ʛʨʘʬʠʢʝ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʚʥʠʤʘʥʠʷ, ʧʦʣʫ-
ʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʫʚʠʜʝʪʴ, ʢʘʢ ʥʝʯʝʪʢʠʝ ʧʨʘʚʠʣʘ ʦʧʨʝʜʝ-
ʣʠʣʠ ʫʨʦʚʝʥʴ ʚʥʠʤʘʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʨʠʩ. 2). 

ʋʩʪʘʥʦʚʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʢʦʥ, ʥʘ ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʨʘʟʙʠʪʘ ʚʳʙʦʨʢʘ ʜʘʥʥʳʭ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ 
ʢʘʞʜʦʛʦ ʦʢʥʘ ʦʪʤʝʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʣʠʥʠʷʤʠ ʥʘ ʛʨʘʬʠʢʝ (ʨʠʩ. 3). 

 

 
ʉʡʪ. 3. ɽʡʦʙʥʡʣʙ ʧʚʳʞʣʫʙ ʬʨʩʙʛʤʞʦʡʸ 

 
ʉ ʧʦʤʦʱʴʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʛʨʘʬʠʢʘ ʚʳʷʚʠʣʠ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʧʝʨʚʳʤ, ʪʨʝʪʴʠʤ ʠ ʯʝʪ-

ʚʝʨʪʳʤ ʦʢʥʘʤʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʧʘʪʪʝʨʥʳ ʚ ʩʠʛʥʘʣʝ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʩʪʠʥ-
ʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʵʢʩʧʦʥʝʥʪʳ ʍʝʨʩʪʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʫʨʦʚʥʝʡ ʚʥʠʤʘʥʠʷ ʠ ʧʨʦʚʝʨʠʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʦ-
ʜʝʣʠ ʥʘ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ. ʎʚʝʪʥʳʝ ʦʙʣʘʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʟʥʘʢʦʚ ʥʘ 
ʟʦʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʤ ʢʣʘʩʩʘʤ. ʋʨʦʚʝʥʴ ʚʥʠʤʘʥʠʷ ʨʘʟʜʝʣʝʥ ʥʘ ʛʨʫʧʧʫ ˉ1 (ʟʝʣʝʥʳʡ), ʢʦʪʦʨʘʷ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ, ʛʨʫʧʧʘ ˉ2 (ʙʠʨʶʟʦʚʳʡ) ï ʩʨʝʜʥʠʡ, ʛʨʫʧʧʘ ˉ3 (ʦʨʘʥʞʝʚʳʡ) ï ʚʳʩʦʢʠʡ. 
ʎʚʝʪ ʢʘʞʜʦʡ ʪʦʯʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʸ ʨʝʘʣʴʥʦʤʫ ʢʣʘʩʩʫ (ʨʠʩ. 4). 

 

 
ʉʡʪ. 4. kNN ʣʤʙʪʪʡʭʡʣʙʫʧʩ 

 
ʊʝʩʪʦʚʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʟʘʚʠʩʠʤʳʡ ʢʦʥʪʨʦʣʴʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤ ʥʘʯʘʣ ʩ ʚʳ-

ʯʠʩʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʦʚʦʡ ʪʦʯʢʦʡ ʠ k ʪʦʯʢʘʤʠ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ. ɺʤʝʩʪʦ ʚʳʯʠʩʣʝʥʠʷ ʯʠʩʣʘ, ʜʘ-
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ʣʝʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʭʦʞʠʡ ʦʙʨʘʟʝʮ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤ ʪʦʯʢʘ ʟʘʢʨʘʰʠ-
ʚʘʝʪʩʷ ʮʚʝʪʦʤ ʥʘʡʜʝʥʥʦʛʦ ʢʣʘʩʩʘ (ʨʠʩ. 5).   

 

 
ʉʡʪ. 5. ʈʩʞʝʪʣʙʠʙʦʡʞ ʣʤʙʪʪʡʭʡʣʙʫʧʩʧʥ kNN 

 
ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʜʝʣʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʪʝʩʪʦʚʳʭ 

ʜʘʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʣʘʩʩʘʤ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʩʤʦʪʨʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʧʨʝʜʣʦʞʝʥ ʥʝ-

ʯʝʪʢʠʡ ʧʦʜʭʦʜ ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʕʕɻ ʠ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʘʙʦ-
ʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʝʣʠ. ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥ-
ʮʠʘʣ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʫʣʫʯʰʝʥʠʷ 
ʪʦʯʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǼǳǳǤǩǱǧǡǬǭǰǱǻ ǧ ǭǮǺǱ ǧǰǮǭǪǻǦǭǡǟǬǧǾ 
ǰǭǡǯǤǫǤǬǬǺǴ ǮǭǣǴǭǣǭǡ ǧ ǵǧǳǯǭǡǺǴ 
ǧǬǰǱǯǲǫǤǬǱǭǡ ǡ ǭǠǯǟǦǭǡǟǱǤǪǻǬǭǫ 
ǮǯǭǵǤǰǰǤ 

ǭȐȑȁǿȊțȃ ǤȉǿȑȄȏȇȌǿ ǤȁȂȄȌțȄȁȌǿ,  
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ ʊʶʤʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ǯȒȑȕ ǡȇȉȑȍȏȇȞ ǤȁȂȄȌțȄȁȌǿ  
ʫʯʘʱʘʷʩʷ 

ʄɸʆʋ ʉʆʐ ˉ70 ʛ. ʊʶʤʝʥʠ 
 

 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʜʠʢʘʣʴʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ, ʜʝʣʘʷ ʝʛʦ ʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʳʤ, ʜʦʩʪʫʧʥʳʤ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ. ʕʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 
ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʝ ʫʨʦʚʥʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʪ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʜʦ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʢʫʨʩʦʚ ʧʦ-
ʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ɹʣʘʛʦʜʘʨʷ ʠʥʪʝʨʥʝʪʫ ʠ ʮʠʬʨʦ-
ʚʳʤ ʙʠʙʣʠʦʪʝʢʘʤ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʦʛʨʦʤʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʠʥʬʦʨʤʘʮʠʠ, ʥʝ ʚʳʭʦʜʷ ʠʟ 
ʜʦʤʘ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʫʛʣʫʙʣʷʪʴ ʟʥʘʥʠʷ ʧʦ ʧʨʝʜʤʝʪʘʤ ʠ ʟʘʥʠʤʘʪʴʩʷ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝʤ. ʊʘʢ 
ʞʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʫʚʣʝʢʘʪʝʣʴʥʳʝ ʠ ʚʦʚʣʝʢʘʶʱʠʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ, 
ʛʝʡʤʠʬʠʢʘʮʠʷ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʥʪʝʨʝʩʘ ʠ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩ 

ɹʦʦʧʫʙʯʡʸ: ʉ ʧʝʨʝʭʦʜʦʤ ʚ ʵʧʦʭʫ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʪʝʨʧʝʣʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʧʨʝʧʦʜʘʚʘʥʠʷ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʠ ʧʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʦʧʳʪʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʢʦʥʪʝʢʩʪʘʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʨʘʟʦʚʘʥʠʝ, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 
ʦʙʫʯʝʥʠʷ, ʠʥʪʝʨʥʝʪ. 
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Abstract: With the transition to the era of digitalization education has undergone significant changes. Modern 
approaches and digital tools have become an integral part of the educational process, providing new opportu-
nities for learning and teaching. In this article, we will examine the effectiveness of these approaches and 
share our experience of using them in different educational contexts. 
Key words: digital technologies, education, effectiveness evaluation, modern teaching methods, Internet. 



ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 41 

 

VII International scientific conference | www.naukaip.ru 

ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʘʜʘʧʪʠʚʥʳʭ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ. ʊʘʢ 
ʞʝ, ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʩʪʠʷ ʚ ʦʥʣʘʡʥ-ʢʫʨʩʘʭ, ʢʦʥʢʫʨʩʘʭ ʠ ʚʝʙʠʥʘʨʘʭ ʦʪʢʨʳʚʘʶʪ 
ʜʦʩʪʫʧ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʜʣʷ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʜʘʣʝʥʥʳʭ ʠʣʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡ-
ʦʥʘʭ, ʨʘʩʰʠʨʷʷ ʠʭ ʛʨʘʥʠʮʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ.  

ɻʦʚʦʨʷ ʦ ʚʳʟʦʚʘʭ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ ʚ ʜʦʩʪʫʧʝ ʢ 
ʪʝʭʥʦʣʦʛʠʷʤ. ʊʘʢ ʢʘʢ ʥʝ ʚʩʝ ʫʯʘʱʠʝʩʷ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʜʦʩʪʫʧ ʢ ʩʦ-
ʚʨʝʤʝʥʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤʫ ʠʥʪʝʨʥʝʪʫ, ʵʪʦ ʤʦʞʝʪ ʫʩʫʛʫʙʣʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʦʮʠ-
ʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʥʝʨʘʚʝʥʩʪʚʘ. ʊʘʢ ʞʝ ʩ ʨʦʩʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʚʝʣʠʯʠ-
ʚʘʶʪʩʷ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʱʠʪʦʡ ʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 
ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʥʦʚʳʭ ʥʘʚʳʢʦʚ ʠ ʟʥʘʥʠʡ. ʅʝ ʚʩʝ ʧʝʜʘʛʦʛʠ ʛʦ-
ʪʦʚʳ ʢ ʪʘʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʯʪʦ ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʀ ʢʦʥʝʯʥʦ, 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʪʚʣʝʯʝʥʠʶ ʫʯʘʱʠʭʩʷ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, 
ʠʛʨʳ ʠ ʜʨʫʛʠʝ ʥʝʨʝʣʝʚʘʥʪʥʳʝ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ.  

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʟ ʰʢʦʣ ʠ ʫʥʠ-
ʚʝʨʩʠʪʝʪʦʚ, ʘ ʪʘʢʞʝ ʦʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ɺ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝ ˉ548 ʚʥʝʜʨʝʥʘ ʧʨʦʛʨʘʤʤʘ "ʇʨʦʝʢʪʥʳʝ ʥʝʜʝʣʠ", ʛʜʝ ʫʯʝʥʠʢʠ ʨʘʟ ʚ ʤʝʩʷʮ 
ʫʯʘʩʪʚʫʶʪ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʧʨʦʝʢʪʘʭ. ʅʘʧʨʠʤʝʨ, ʥʘ ʪʝʤʫ "ʂʦʩʤʦʩ" ʩʪʫʜʝʥʪʳ ʩʦʟʜʘʚʘʣʠ ʤʦʜʝʣʴ 
ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʚʦʜʠʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʦʨʙʠʪ ʠ ʩʦʟʜʘʚʘʣʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʠʥʩʪʘʣ-
ʣʷʮʠʠ. ʋʯʠʪʝʣʷ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʫʚʝʣʠʯʠʣ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʠ ʫʣʫʯʰʠʣ ʠʭ ʧʦʥʠʤʘ-
ʥʠʝ ʧʨʝʜʤʝʪʦʚ. 

ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ʉʇʙɻʋ) ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʝʡʤʠʬʠ-
ʢʘʮʠʷ ʥʘ ʢʫʨʩʘʭ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʉʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʙʘʣʣʳ ʠ ʟʥʘʯʢʠ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ, 
ʫʯʘʩʪʠʝ ʚ ʭʘʢʘʪʦʥʘʭ ʠ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʩʝʤʠʥʘʨʘʭ. ʕʪʠ ʜʦʩʪʠʞʝʥʠʷ ʦʪʨʘʞʘʶʪʩʷ ʚ ʦʙʱʝʡ ʨʝʡʪʠʥʛʦʚʦʡ ʩʠ-
ʩʪʝʤʝ, ʯʪʦ ʩʪʠʤʫʣʠʨʫʝʪ ʩʪʫʜʝʥʪʦʚ ʢ ʘʢʪʠʚʥʦʡ ʨʘʙʦʪʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʚʳʩʠʣ ʫʩʧʝʚʘʝʤʦʩʪʴ ʠ ʫʜʦʚʣʝ-
ʪʚʦʨʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʢʫʨʩʘʤʠ. 

ɺ ʌʠʥʣʷʥʜʠʠ ʰʢʦʣʘ Saunalahti ʚ ʛʦʨʦʜʝ ʕʩʧʦʦ ʠʩʧʦʣʴʟʫʝʪ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ 
ʦʙʫʯʝʥʠʶ [3]. ʋʯʝʥʠʢʠ ʤʦʛʫʪ ʚʳʙʠʨʘʪʴ ʧʨʦʝʢʪʳ ʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʠʭ ʠʥʪʝʨʝ-
ʩʦʚ. ʅʘʧʨʠʤʝʨ, ʦʜʠʥ ʫʯʝʥʠʢ ʚʳʙʨʘʣ ʧʨʦʝʢʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʨʦʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ ʜʣʷ ʜʦʤʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 
ʝʤʫ ʧʨʠʤʝʥʠʪʴ ʟʥʘʥʠʷ ʠʟ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ. 

ɺ ʉʠʥʛʘʧʫʨʝ ʰʢʦʣʘ Nanyang Primary School ʠʩʧʦʣʴʟʫʝʪ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ (AR) ʜʣʷ ʦʙʫʯʝ-
ʥʠʷ ʠʩʪʦʨʠʠ. ʉʪʫʜʝʥʪʳ ʤʦʛʫʪ ʩ ʧʦʤʦʱʴʶ AR-ʧʨʠʣʦʞʝʥʠʡ ʚʠʜʝʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʜʘʥʠʡ ʠ 
ʩʦʙʳʪʠʡ ʧʨʷʤʦ ʚ ʢʣʘʩʩʝ [1]. ʅʘ ʫʨʦʢʝ ʦ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʝ ʫʯʝʥʠʢʠ ʥʘʙʣʶʜʘʣʠ ʟʘ ʙʠʪʚʘʤʠ ʠ ʩʪʨʘʪʝ-
ʛʠʯʝʩʢʠʤʠ ʤʘʥʝʚʨʘʤʠ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʝ. ʕʪʦʪ ʤʝʪʦʜ ʩʜʝʣʘʣ ʫʨʦʢʠ ʠʩʪʦʨʠʠ ʙʦʣʝʝ ʞʠʚʳʤʠ ʠ ʟʘ-
ʧʦʤʠʥʘʶʱʠʤʠʩʷ. 

ʇʨʦʛʨʘʤʤʘ ʦʙʤʝʥʘ ʤʝʞʜʫ ʄʘʩʩʘʯʫʩʝʪʩʢʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ (MIT) ʠ ʊʝʭʥʠʯʝʩʢʠʤ 
ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʄʶʥʭʝʥʘ (TUM) ʧʦʟʚʦʣʠʣʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠ ʩʪʫʜʝʥʪʘʤ ʦʙʤʝʥʠʚʘʪʴʩʷ ʦʧʳʪʦʤ ʚ ʦʙʣʘ-
ʩʪʠ ʛʝʡʤʠʬʠʢʘʮʠʠ ʠ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ [2]. ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʩʪʫʜʝʥʪʳ ʠʟ TUM ʫʯʘʩʪʚʦʚʘʣʠ ʚ MIT-
ʢʫʨʩʘʭ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʵʣʝʤʝʥʪʳ ʛʝʡʤʠʬʠʢʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʢʦʥʢʫʨʩʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʪʘʨʪʘʧʦʚ ʠ ʩʦ-
ʨʝʚʥʦʚʘʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ. ʉʪʫʜʝʥʪʳ ʦʪʤʝʪʠʣʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʠʥʪʝʨʝʩʘ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʫʯʝʙʥʳʡ 
ʧʨʦʮʝʩʩ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʦʙʫʯʝʥʠʶ 
ʚʘʞʥʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʧʦʤʦʛʘʶʪ ʫʯʝʙ-
ʥʳʤ ʟʘʚʝʜʝʥʠʷʤ ʧʦʥʠʤʘʪʴ ʚʣʠʷʥʠʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠ ʧʨʠʥʠʤʘʪʴ 
ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʦ ʠʭ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ. 

ʆʜʠʥ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ - ʵʪʦ ʘʥʘʣʠʟ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥ-
ʪʦʚ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦʙ ʦʮʝʥʢʘʭ, ʧʦʩʝʱʘʝʤʦʩʪʠ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ. ʆʙʨʘʟʦʚʘʪʝʣʴ-
ʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ Moodle ʠʣʠ Blackboard, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 
ʦʪʩʣʝʞʠʚʘʥʠʷ ʫʩʧʝʚʘʝʤʦʩʪʠ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʧʦ ʨʘʟʥʳʤ ʢʨʠʪʝʨʠʷʤ. 

ʆʧʨʦʩʳ ʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦʤʦʛʘʶʪ ʧʦʣʫʯʠʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʦʪ ʩʪʫʜʝʥʪʦʚ ʦʙ ʠʭ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦ-
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ʚʘʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʆʧʨʦʩʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚʦʧʨʦʩʳ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʠʥʪʝʨʝʩʥʦ ʠ 
ʧʦʣʝʟʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʤʝʪʦʜʦʚ, ʯʪʦ ʧʦʥʨʘʚʠʣʦʩʴ ʠʣʠ ʚʳʟʚʘʣʦ ʪʨʫʜʥʦʩʪʠ. ʈʝʟʫʣʴʪʘ-
ʪʳ ʧʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʣʫʯʰʠʭ ʨʝʟʫʣʴ-
ʪʘʪʦʚ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʨʦʜʠʪʝʣʠ ʪʦʞʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʚʝʜʝʥʠʠ ʠ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, 
ʘ ʨʦʜʠʪʝʣʠ ʤʦʛʫʪ ʨʘʩʩʢʘʟʘʪʴ, ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʚʣʠʷʶʪ ʥʘ ʤʦʪʠʚʘʮʠʶ ʠ ʠʥʪʝʨʝʩ ʠʭ 
ʜʝʪʝʡ ʢ ʫʯʝʙʝ. ʈʝʛʫʣʷʨʥʳʝ ʚʩʪʨʝʯʠ, ʠʥʪʝʨʚʴʶ ʠ ʦʙʩʫʞʜʝʥʠʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʨʦʜʠʪʝʣʷʤʠ ʧʦʤʦʛʘ-
ʶʪ ʩʦʙʨʘʪʴ ʚʩʝʩʪʦʨʦʥʥʶʶ ʦʮʝʥʢʫ ʤʝʪʦʜʦʚ. 

ʂʝʡʩʦʚʳʡ ʘʥʘʣʠʟ ʫʩʧʝʰʥʳʭ ʧʨʠʤʝʨʦʚ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʭ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʪʫʜʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ, 
ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ. ʅʘʧʨʠʤʝʨ, ʩʨʘʚʥʝʥʠʝ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ, 
ʠʩʧʦʣʴʟʫʶʱʠʭ ʛʝʡʤʠʬʠʢʘʮʠʶ, ʩ ʛʨʫʧʧʦʡ, ʦʙʫʯʘʶʱʝʡʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʤʦʞʝʪ ʧʦʢʘʟʘʪʴ 
ʚʣʠʷʥʠʝ ʛʝʡʤʠʬʠʢʘʮʠʠ ʥʘ ʤʦʪʠʚʘʮʠʶ ʠ ʫʩʧʝʚʘʝʤʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʮʠʬʨʦʚʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʦʪʢʨʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 
ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠ-
ʪʳʚʘʪʴ ʠ ʨʝʰʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʚʳʟʦʚʳ. ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʠ 
ʩʦʚʨʝʤʝʥʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ.  
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ǫǤǱǭǣǭǪǭǢǧǾ ǼǩǭǪǭǢǧǶǤǰǩǭǢǭ 
ǫǭǬǧǱǭǯǧǬǢǟ ǰ ǮǯǧǫǤǬǤǬǧǤǫ ǠǮǪǟ 

ǟȃǿȋȞȌ ǣȋȇȑȏȇȈ ǟȏȋȄȌȍȁȇȖ* 
ʩʪʫʜʝʥʪ ʛʨ. ɹʏʉ-211 

ǟȗȇȔȋȇȌǿ ǱǿȑțȞȌǿ ǡǿȊȄȌȑȇȌȍȁȌǿ  
ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ 

ʌɻɹʆ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʃɸ ʚʢʣʶʯʘʝʪ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʧʦʤʦʱʴʶ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʝʥʩʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ 
ʘʧʧʘʨʘʪʳ. ɹʇʃɸ ʤʦʛʫʪ ʦʩʥʘʱʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʩʝʥʩʦʨʦʚ, ʚʢʣʶʯʘʷ ʦʧʪʠʯʝʩʢʠʝ ʢʘʤʝʨʳ, ʤʫʣʴ-
ʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʠ ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʳʝ ʩʝʥʩʦʨʳ, ʪʝʧʣʦʚʠʟʦʨʳ, ʣʠʜʘʨʳ ʠ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʙʦʨʘ 
ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇʃɸ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʚʢʣʶʯʘʶʪ ʚʳʩʦ-
ʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠ ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʜʘʥʥʳʭ, ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ [1, ʩʪʨ. 225]. 

ʇʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʦʭʚʘʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ. ʅʘʧʨʠʤʝʨ, ʚ 
ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ ʤʦʞʥʦ ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ, ʚʢʣʶʯʘʷ 
ʦʮʝʥʢʫ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʜʝʨʝʚʴʝʚ ʠ ʚʳʷʚʣʝʥʠʝ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ʄʫʣʴʪʠʩʧʝʢ-
ʪʨʘʣʴʥʳʝ ʠ ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʳʝ ʩʝʥʩʦʨʳ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʦʢʨʦʚ ʠ ʩʦʩʪʦʷʥʠʝ ʨʘʩ-

ɹʦʦʧʫʙʯʡʸ: ʢɻʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʩʦʭʨʘʥʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ. ʊʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ), 
ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ ʦʧʝʨʘ-
ʪʠʚʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɹʇʃɸ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ 
ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʙʳʣʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ. 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʦʣʦʛʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʃɸ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʘʥʘʣʠʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʤʝʪʦʜʦʣʦʛʠʷ, ʨʘʩ-
ʪʠʪʝʣʴʥʦʩʪʴ, ʚʦʜʦʝʤʳ, ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. 
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Abstract: Environmental monitoring plays a key role in managing and preserving the environment. Technolo-
gies based on the use of unmanned aerial vehicles (UAVs) provide new opportunities for monitoring tasks, 
ensuring high operational efficiency, accuracy, and cost-effectiveness. UAVs allow for the collection of detailed 
data that was previously difficult to obtain due to the limitations of traditional monitoring methods. In this article, 
I will review the methodology and practical recommendations for conducting environmental monitoring using 
UAVs, based on an analysis of current scientific research and practical experience. 
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ʪʠʪʝʣʴʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʘʭ ɸʤʘʟʦʥʠʠ, ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʫʶ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʦʥ ʜʝʛʨʘʜʘʮʠʠ ʣʝʩʘ ʠ ʥʝʟʘʢʦʥʥʳʭ ʚʳʨʫʙʦʢ [2, ʩʪʨ. 198]. 

ɺ ʤʦʥʠʪʦʨʠʥʛʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɹʇʃɸ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʝʤʦʚ, ʨʝʢ ʠ ʧʨʠ-
ʙʨʝʞʥʳʭ ʟʦʥ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʤʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʡ. ʊʝʧʣʦʚʠʟʦʨʳ ʠ ʤʫʣʴʪʠʩʧʝʢ-
ʪʨʘʣʴʥʳʝ ʩʝʥʩʦʨʳ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ, ʢʘʢ ʵʪʦ 
ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʦʩʪʨʦʚʝ ɼʝʩʝʧʰʝʥ ʚ ɸʥʪʘʨʢʪʠʜʝ [3, ʩʪʨ. 217]. 

ʇʦʣʷʨʥʳʝ ʨʝʛʠʦʥʳ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ. ɺ ɸʨʢʪʠʢʝ ʠ ɸʥʪʘʨʢʪʠʜʝ 
ɹʇʃɸ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʣʝʜʦʚʦʤ ʧʦʢʨʦʚʝ ʠ ʛʣʷʮʠʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ ʤʦʥʠʪʦ-
ʨʠʥʛ ʘʡʩʙʝʨʛʦʚ ʠ ʣʝʜʥʠʢʦʚ. ʃʠʜʘʨʳ ʠ ʪʝʧʣʦʚʠʟʦʨʳ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʣʝʜʦʚʳʭ 
ʤʘʩʩ ʠ ʦʮʝʥʠʚʘʪʴ ʠʭ ʜʠʥʘʤʠʢʫ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʰʝʣʴʬʝ ɸʨʢʪʠʢʠ, ʛʜʝ ɹʇʃɸ 
ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʜʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʣʝʜʷʥʳʤʠ ʦʙʨʘʟʦ-
ʚʘʥʠʷʤʠ [3, ʩʪʨ. 218]. 

ɺ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ ɹʇʃɸ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʚʦʚ, ʚʳʷʚʣʝʥʠʷ 
ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʟʘʩʫʭʘ, ʚʨʝʜʠʪʝʣʠ ʠ ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ. ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʠ ʛʠʧʝʨ-
ʩʧʝʢʪʨʘʣʴʥʳʝ ʩʝʥʩʦʨʳ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ʠ ʟʜʦʨʦʚʴʝ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʙʳ-
ʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ ʢʨʫʧʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʡʦʥʘʭ [2, ʩʪʨ. 199]. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦ-
ʥʠʪʦʨʠʥʛʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʃɸ. ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʝʥʩʦʨʦʚ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʜʘʥʥʳʝ 
ʜʣʷ ʘʥʘʣʠʟʘ. ʆʧʪʠʯʝʩʢʠʝ ʢʘʤʝʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 
ʚʠʜʝʦ. ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʩʝʥʩʦʨʳ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢ-
ʪʦʚ, ʯʪʦ ʧʦʣʝʟʥʦ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. ɻʠʧʝʨʩʧʝʢʪʨʘʣʴʥʳʝ ʩʝʥʩʦʨʳ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ 
ʨʘʩʪʝʥʠʡ ʠ ʘʥʘʣʠʟʘ ʟʘʛʨʷʟʥʝʥʠʡ. ʊʝʧʣʦʚʠʟʦʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʝʧʣʦʚʳʭ ʘʥʦʤʘʣʠʡ, ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʦʝʤʦʚ ʠ ʧʦʯʚʳ, ʘ ʣʠʜʘʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʪʨʝʭ-
ʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ ʠ ʦʙʲʝʢʪʦʚ [1, ʩʪʨ. 227]. 

ʄʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚʢʣʶʯʘʶʪ ʬʦʪʦʛʨʘʤʤʝʪʨʠʶ, ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʪʝʧʣʦʚʦʡ 
ʘʥʘʣʠʟ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʌʦʪʦʛʨʘʤʤʝʪʨʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ ʠ ʪʨʝʭʤʝʨ-
ʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ɹʇʃɸ. ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʨʘ-
ʙʦʪʢʠ ʜʘʥʥʳʭ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʠ ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʳʭ ʩʝʥʩʦʨʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 
ʦʙʲʝʢʪʦʚ. ʊʝʧʣʦʚʦʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʧʣʦʚʠʟʠʦʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʤʧʝʨʘ-
ʪʫʨʥʳʭ ʨʝʞʠʤʦʚ ʠ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠ-
ʬʠʢʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ [2, ʩʪʨ. 201]. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʃɸ ʚʢʣʶʯʘʶʪ 
ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʠʩʩʠʡ, ʩʙʦʨ ʜʘʥʥʳʭ ʠ ʠʭ ʚʝʨʠʬʠʢʘʮʠʶ, ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʘʥʥʳʭ, ʘ 
ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ. ʅʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʠʩʩʠʡ ʥʝʦʙʭʦʜʠʤʦ 
ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʝʥʩʦʨʳ, ʘ ʪʘʢʞʝ ʩʧʣʘʥʠʨʦʚʘʪʴ ʤʘʨʰʨʫʪʳ 
ʧʦʣʝʪʘ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʩʪʠ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 
ʧʨʝʜʧʦʣʝʪʥʳʭ ʪʝʩʪʦʚ ʠ ʢʘʣʠʙʨʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ [4, ʩʪʨ. 59]. 

ʉʙʦʨ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʪʦʚ ʠ ʩʙʦʨ ʜʘʥʥʳʭ ʩ ɹʇʃɸ, ʘ ʪʘʢʞʝ ʚʝʨʠʬʠʢʘʮʠʶ ʜʘʥ-
ʥʳʭ ʩ ʧʦʤʦʱʴʶ ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. ʅʘ ʵʪʘʧʝ ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʜʛʦʪʦʚʢʘ ʦʪʯʝʪʦʚ. ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʚʢʣʶʯʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʢʘʨʪ, ʤʦʜʝʣʝʡ ʠ ʦʪʯʝʪʦʚ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝ-
ʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʚʥʝʜʨʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʭʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʥʘ ʦʩʥʦʚʝ ʧʦ-
ʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ [2, ʩʪʨ. 224]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɹʇʃɸ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʢʣʶ-
ʯʝʚʳʭ ʘʩʧʝʢʪʘʭ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʚʳʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʝʥʩʦʨʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʩʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʚ ɸʥʪʘʨʢʪʠʜʝ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʢʘʤʝʨʳ ʠ ʪʝʧʣʦʚʠʟʦʨʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʠʥʛʚʠʥʴʠʭ ʢʦʣʦʥʠʡ ʠ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʟʦʥ 
[3, ʩʪʨ. 218]. ɺʦ-ʚʪʦʨʳʭ, ʚʘʞʝʥ ʵʪʘʧ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʤʠʩʩʠʡ. ʇʦʣʝʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʣʘʥʠ-
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ʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʮʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʨʠʤʝ-
ʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʜʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ɸʨʢʪʠʢʝ, ʛʜʝ ʫʯʠʪʳʚʘ-
ʣʠʩʴ ʦʩʦʙʝʥʥʦʩʪʠ ʜʨʝʡʬʘ ʣʴʜʦʚ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ [4, ʩʪʨ. 55]. 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʤʠʩʩʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 
ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʣʦʞʥʦʩʪʝʡ. ʅʘʧʨʠʤʝʨ, ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʷʨʥʳʭ ʨʝʛʠʦʥʦʚ ʩʣʦʞʥʳʝ ʤʝ-
ʪʝʦʫʩʣʦʚʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʪʦʚ 
ʠ ʩʙʦʨ ʜʘʥʥʳʭ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʤʠʩʩʠʡ ʚʘʞʥʦ ʧʨʦʚʝʩʪʠ ʧʨʝʜʧʦʣʝʪʥʳʝ ʪʝʩʪʳ ʠ ʢʘʣʠʙʨʦʚʢʫ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʠʪʴ ʦʧʝʨʘʪʦʨʦʚ ʢ ʚʦʟʤʦʞʥʳʤ ʪʨʫʜʥʦʩʪʷʤ ʚ ʫʧʨʘʚʣʝʥʠʠ ɹʇʃɸ. ʆʩʦʙʦʝ 
ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʚʝʨʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ. ɺʝʨʠʬʠʢʘʮʠʷ ʚʢʣʶʯʘʝʪ 
ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ɹʇʃɸ, ʩ ʜʘʥʥʳʤʠ ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. ʕʪʦ 
ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ. ʅʘʧʨʠʤʝʨ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ 
ʦʩʪʨʦʚʝ ɼʝʩʝʧʰʝʥ ʚ ɸʥʪʘʨʢʪʠʜʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ɹʇʃɸ, ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 
ʥʘʟʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʜʘʥʥʳʭ [3, ʩʪʨ. 219]. 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ɹʇʃɸ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʤʝʪʦʜʦʣʦʛʠʠ ʤʦʥʠʪʦʨʠʥʛʘ. ɼʣʷ 
ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦ-
ʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʌʦʪʦʛʨʘʤʤʝʪʨʠʷ, ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʪʝʧʣʦʚʦʡ ʘʥʘʣʠʟ ʠ ʤʝʪʦʜʳ 
ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʠ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʠʩʩʣʝ-
ʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʡʦʥʘʭ, ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʘʥʘʣʠʟʘ ʠʭ ʩʦʩʪʦʷʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳ-
ʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ [2, ʩʪʨ. 201]. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʚʢʣʶʯʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʢʘʨʪ, ʤʦʜʝʣʝʡ ʠ ʦʪ-
ʯʝʪʦʚ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ 
ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʝʝ ʦʭʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʶ. ʅʘʧʨʠʤʝʨ, ʨʝʟʫʣʴʪʘʪʳ 
ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʣʘʥʠʨʦ-
ʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʣʝʩʦʚ ʦʪ ʧʦʞʘʨʦʚ ʠ ʥʝʟʘʢʦʥʥʳʭ ʚʳʨʫʙʦʢ [2, ʩʪʨ. 202]. ɺ ʮʝʣʦʤ, ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ɹʇʃɸ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʫʧʨʘʚʣʝ-
ʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ɺʳʩʦʢʘʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʣʘʶʪ 
ɹʇʃɸ ʥʝʟʘʤʝʥʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʜʦʣʞʝʥʠʝ ʨʘʟ-
ʨʘʙʦʪʢʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ, ʚ 
ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʧʦʟʚʦʣʷʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʭ 
ʟʥʘʥʠʡ, ʥʦ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʵʢʦʣʦʛʦʚ, ʛʝʦʛʨʘʬʦʚ, ʠʥʞʝʥʝʨʦʚ ʠ ʩʧʝʮʠʘʣʠ-
ʩʪʦʚ ʧʦ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ. ʉʦʚʤʝʩʪʥʳʝ ʫʩʠʣʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʘʪʳ-
ʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʧʦʜʭʦʜʳ ʢ ʤʦʥʠʪʦʨʠʥʛʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞ-
ʥʦʩʪʴ ʜʘʥʥʳʭ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʦʜʦʣʦʛʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʧʨʠʤʝʥʝ-
ʥʠʝʤ ɹʇʃɸ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦ-
ʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʩʝʥʩʦʨʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʦʙʨʘ-
ʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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2. ʄʫʩʠʥʘ ɻ.ɸ., ʆʞʠʛʠʥ ɼ.ʉ., ʆʞʠʛʠʥʘ ʉ.ɹ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʦʩʥʦʚʝ ʩʥʠʤʢʦʚ, ʧʦʣʫ-
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ǡȄȏȒȗȉȇȌ ǟȌȃȏȄȈ ǟȌȃȏȄȄȁȇȖ* 
ǩȒȉȍȏȄȉǿ ǰȄȏȂȄȈ ǰȄȏȂȄȄȁȇȖ 

ʤʘʛʠʩʪʨʘʥʪʳ  
ʌɻɹʆʋ ɺʆ çɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ɺʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʢʫʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʙʦʩʢʨʝʙʳ, 

ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʝ ʤʦʩʪʳ, ʩʧʦʨʪʠʚʥʳʝ ʘʨʝʥʳ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠ-
ʤʳʤ ʫʩʣʦʚʠʝʤ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʛʨʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ 
ʦʧʘʩʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʨʘʟ-
ʨʫʰʝʥʠʶ ʦʙʲʝʢʪʘ. ʀ ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤ ʥʝʧʨʝʨʳʚʥʳʡ ʚʳʩʦʢʦʪʦʯʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʩʪʨʘʥ-

ɹʦʦʧʫʙʯʡʸ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʝʬʦʨʤʘ-
ʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʝʜʣʦʞʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠ-
ʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠ ʥʝʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟ-
ʤʝʨʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ɻʅʉʉ, ʠʥʢʣʠʥʦʤʝʪʨʠʶ, ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʚʳʩʦʢʦʪʦʯʥʫʶ ʪʘʭʝʦʤʝʪʨʠʶ, 
ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ. ʇʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʘʣʛʦʨʠʪʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʪʦʧʦʣʦʛʠʠ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ, 
ʩʙʦʨʘ, ʧʝʨʝʜʘʯʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠ-
ʥʳ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʝʬʦʨʤʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʫʥʠʢʘʣʴʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜ-
ʭʦʜ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʠʥʢʣʠʥʦʤʝʪʨʳ, ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʪʘʭʝʦʤʝʪʨʳ, 
ɻʅʉʉ, ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ. 
 

THE STUDY OF AN INTEGRATED APPROACH OF AUTOMATED DEFORMATION MONITORING OF 
UNIQUE BUILDINGS AND STRUCTURES 

 
Verushkin Andrey Andreevich, 

Kukoreka Sergey Sergeevich 
 
Abstract: The article is devoted to the study of an integrated approach of automated deformation monitoring 
of unique buildings and structures. The architecture of a multilevel system combining geodetic and non-
geodesic measuring technologies in a single information space is proposed: GNSS, inclinometry, laser scan-
ning, high-precision total station, fiber-optic sensors. An example of an algorithm for optimizing the topology of 
a sensor network, collecting, transmitting and intelligently processing heterogeneous data to obtain a complete 
picture of the deformed state of an object is given. 
Key words: deformation monitoring, unique buildings and structures, integrated approach, automation, com-
bined system, inclinometers, laser scanning, total stations, GNSS, fiber-optic sensors. 
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ʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʛʝʦʤʝʪʨʠʠ ʵʣʝʤʝʥʪʦʚ ʩʦʦʨʫʞʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ.  
ʉʫʱʝʩʪʚʫʶʱʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʥʠʚʝʣʠʨʦ-

ʚʘʥʠʝ, ʵʣʝʢʪʨʦʥʥʘʷ ʪʘʭʝʦʤʝʪʨʠʷ) ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʫʶ ʧʦʣʥʦʪʫ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥ-
ʥʳʭ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʝʛʦ ʩʦʦʨʫʞʝʥʠʷ [1]. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʪʨʫʜʦʝʤʢʦʩʪʴʶ ʠ 
ʦʛʨʘʥʠʯʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʦʚ [2]. 

ʊʘʢʞʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ ʜʝʬʦʨʤʘʮʠ-
ʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʥʝʧʨʝʨʳʚʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ, ʠʭ ʙʝʩʧʨʦʚʦʜʥʫʶ ʧʝʨʝʜʘʯʫ ʚ ʮʝʥʪʨ 
ʦʙʨʘʙʦʪʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʦʮʝʥʦʢ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ [3]. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʩʪʨʦʷʪʩʷ ʥʘ 
ʦʩʥʦʚʝ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʜʘʪʯʠʢʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʧʨʦʚʦʜʥʳʝ ʠʣʠ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʥʩʦʨʥʳʝ 
ʩʝʪʠ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʚʨʝʤʝʥʥʫʶ ʠ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʥʫʶ ʜʠʩʢʨʝʪʥʦʩʪʴ ʜʘʥʥʳʭ ʧʨʠ ʩʥʠʞʝʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʯʪʦ ʥʘʠʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦ-
ʨʠʥʛʘ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘ-
ʝʪʩʷ ʚ ʦʙʲʝʜʠʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ - ʩʧʫʪʥʠʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʳʩʦʢʦʪʦʯʥʳʝ ʠʥʢʣʠʥʦʤʝʪʨʳ, ʣʘʟʝʨʥʳʝ ʩʢʘʥʝʨʳ, ʚʦʣʦʢʦʥʥʦ-
ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ. ʊʘʢʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʜʝʬʦʨʤʠ-
ʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚʳʷʚʣʷʪʴ ʟʘʨʦʞʜʘʶʱʠʝʩʷ ʜʝʬʝʢʪʳ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘ 
ʥʘʙʣʶʜʝʥʠʝʤ ʜʝʬʦʨʤʘʮʠʠ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 
ʚʳʩʦʢʦʪʦʯʥʳʭ ʮʠʬʨʦʚʳʭ ʠʥʢʣʠʥʦʤʝʪʨʦʚ, ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʘʭʝʦʤʝʪʨʦʚ, 
ʚʦʣʦʢʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ, ʘ ʪʘʢʞʝ ɻʅʉʉ-ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʙʲʝʜʠʥʝʥʳ ʚ ʝʜʠʥʦʤ ʛʝʦʠʥʬʦʨ-
ʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘʢʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

 

 
ʉʡʪ. 1. ʊʫʩʬʣʫʬʩʙ ʪʡʪʫʞʥʴ ʣʧʥʚʡʦʡʩʧʛʙʦʦʧʜʧ ʥʞʫʧʝʙ 
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ɺ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ: 
1) ɺʳʩʦʢʦʪʦʯʥʳʝ ʠʥʢʣʠʥʦʤʝʪʨʳ ʚ ʜʘʥʥʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʠ ʢʦʣʝʙʘʥʠʡ; 
2) ʇʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 3D ʤʦʜʝʣʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 
3) ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʘʭʝʦʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʫʛʣʦʚʳʭ ʠ ʣʠ-

ʥʝʡʥʳʭ ʠʟʤʝʨʝʥʠʡ; 
4) ʄʦʥʪʘʞ ʚʦʣʦʢʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʥʘ ʣʦʢʘʣʴʥʳʝ 

ʜʝʬʦʨʤʘʮʠʠ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʚʣʠʷʶʱʠʝ ʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʵʪʠʤʠ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʠ ʥʝʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʫʥʠ-

ʢʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʛʨʘʮʠʷ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 
ʦʙʝʩʧʝʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʚʩʝʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ; 
2) ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʧʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʘʩʧʠʩʘʥʠʶ; 
3) ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ ʦʮʝʥʦʢ ʜʝʬʦʨʤʠʨʦ-

ʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ; 
4) ɺʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ, ʚʳʜʘʯʘ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ 

ʩʠʛʥʘʣʦʚ. 
ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʜʠʩʧʝʪʯʝʨʩʢʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦ-

ʨʘʷ ʫʧʨʘʚʣʷʝʪ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʥʘʩʪʨʘʠʚʘʪʴ ʨʝʞʠ-
ʤʳ ʠʟʤʝʨʝʥʠʡ, ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʜʘʪʯʠʢʦʚ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ, ʬʦʨ-
ʤʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʦ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ɼʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦ-
ʤʘʩʰʪʘʙʥʳʡ ʦʭʚʘʪ ʫʥʠʢʘʣʴʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʠʟʤʝʨʝʥʠʷʤʠ, ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʜʝʬʦʨʤʘʮʠʠ ʵʣʝʤʝʥʪʦʚ 
ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʚ ʝʜʠʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʤ ʢʦʥʪʠʥʫʫʤʝ. ɿʘ ʩʯʝʪ ʢʦʤʧʣʝʢʩʠʨʦ-
ʚʘʥʠʷ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦ-
ʨʠʥʛʘ. 

ʊʘʢʞʝ ʚʘʞʥʦ ʫʯʝʩʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʚʠʩʠʪ ʦʪ ʪʦʧʦʣʦʛʠʠ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʩʙʦʨ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʧʦʣʥʦʡ ʠ ʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʬʦʨʤʘʮʠʷʭ ʦʙʲʝʢʪʘ ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʳʭ ʠ ʚʨʝ-
ʤʝʥʥʳʭ ʟʘʪʨʘʪ. ʆʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ, ʪʠʧʘ ʠ ʧʦʟʠʮʠʡ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʩʫʱʝʩʪʚ-
ʣʷʣʩʷ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʫʯʝʪʦʤ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: 

1) ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ ʫʥʠʢʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʤʘʪʝʨʠʘʣʦʚ; 
2) ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʪʯʠʢʦʚ; 
3) ɿʦʥʳ ʫʚʝʨʝʥʥʦʛʦ ʧʨʠʝʤʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ, ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʜʣʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘ-

ʥʠʷ; 
4) ʋʜʦʙʥʦʩʪʴ ʤʦʥʪʘʞʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʘʪʯʠʢʦʚ, ʥʘʣʠʯʠʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ. 
ɺ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʜʘʪʯʠʢʦʚ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʪʝʨʘʮʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ. ɺ ʥʘʯʘʣʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ 3D ʤʦʜʝʣʠ ʟʜʘʥʠʷ ʚʳʙʠʨʘʶʪʩʷ ʧʦʪʝʥʮʠ-
ʘʣʴʥʳʝ ʟʦʥʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɼʘʣʝʝ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʛʝʥʝʨʠ-
ʨʫʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʩʝʪʝʡ ʩ ʨʘʟʣʠʯʥʦʡ ʪʦʧʦʣʦʛʠʝʡ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʦʞʠʜʘʝʤʳʝ ʪʦʯʥʦʩʪʥʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʠʤʠʪʘʮʠʦʥʥʳʤ ʤʦʜʝʣʷʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʪʯʠʢʦʚ ʩ ʦʙʝʩ-
ʧʝʯʝʥʠʝʤ ʦʭʚʘʪʘ ʠʟʤʝʨʝʥʠʷʤʠ ʜʦ 95% ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʦʙʲʝʤʘ ʟʜʘʥʠʷ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 
ʜʣʷ ʚʳʩʦʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʷʨʫʩʥʘʷ ʩʭʝʤʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʨʘʟʤʝʱʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 
ʤʦʜʫʣʝʡ ʥʘ 3-5 ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʷʭ (ʥʠʞʥʷʷ, ʩʨʝʜʥʷʷ ʠ ʚʝʨʭʥʷʷ ʯʘʩʪʠ), ʘ ʜʣʷ ʤʦʩʪʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʦʧʪʠ-
ʤʘʣʴʥʘ ʢʦʤʙʠʥʘʮʠʷ ʜʘʪʯʠʢʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ʦʧʦʨʘʭ, ʧʨʦʣʝʪʥʳʭ ʩʪʨʦʝʥʠʷʭ ʠ ʧʦʜʚʝʩʥʳʭ ʵʣʝʤʝʥ-
ʪʘʭ. 

ɽʱʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ 
ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʦʮʝʥʠʚʘʥʠʷ, ʦʧʪʠʤʘʣʴʥʦʡ ʠ 
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ʘʜʘʧʪʠʚʥʦʡ ʬʠʣʴʪʨʘʮʠʠ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʬʠʣʴʪʨ ʂʘʣʤʘʥʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʘʪʴ 
ʥʝʩʤʝʱʝʥʥʳʝ ʦʮʝʥʢʠ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʨʦʢ ʧʦ ʢʨʠʪʝʨʠʶ ʤʠʥʠʤʫʤʘ ʩʨʝʜʥʝ-
ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝ-
ʪʦʜʳ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ɼʦʩʪʫʧ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʟʘʱʠʱʝʥʥʳʡ 
ʚʝʙ-ʠʥʪʝʨʬʝʡʩ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʦʧʝʨʘʪʦʨʦʚ, ʠʥʞʝʥʝʨʦʚ, 
ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʣʫʞʙ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪ.ʜ.). 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʧʨʠʤʝʨʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʣ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤ-
ʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤʫ ʜʝʬʦʨʤʘʮʠʦʥʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦ-
ʦʨʫʞʝʥʠʡ ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʦʙʲʝʜʠʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʪʝ-
ʛʨʘʮʠʠ ʜʘʥʥʳʭ ʦʪ ʵʪʠʭ ʤʝʪʦʜʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʘʜʘʧʪʠʚʥʳʭ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʬʫʥʢʮʠʷ-
ʤʠ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʧʦʚʳ-
ʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʸʞʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦ-
ʜʝʣʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦ-
ʚʘʥʥʦʛʦ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 
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ǟǬǟǪǧǦ ǰǮǤǩǱǯǟǪǻǬǺǴ ǴǟǯǟǩǱǤǯǧǰǱǧǩ 
ǯǟǦǬǺǴ Ǯǭǯǭǣ ǣǤǯǤǡǻǤǡ ǣǪǾ 
ǣǤǷǧǳǯǧǯǭǡǟǬǧǾ ǰǬǧǫǩǭǡ8 
ǧǰǰǪǤǣǭǡǟǬǧǤ ǰǭǰǬǺ* ǠǤǯǤǦǺ* ǤǪǧ* 
ǭǰǧǬǺ ǧ ǰǲǴǭǰǱǭǾ 

ǬȇȓǿȃțȄȁǿ ǤȊȄȌǿ ǟȌǿȑȍȊțȄȁȌǿ 
ʘʩʧʠʨʘʥʪ  

ɺʳʩʰʘʷ ʰʢʦʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 
ʌɻɸʆʋ ɺʆ çʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘè 

 

 
ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ, ʠʭ ʣʠʩʪʚʫ ʠ ʜʨʝʚʝʩʠʥʫ. ɸʥʘʣʠʟ ʣʠʩʪʚʳ ʥʘ ʩʥʠʤʢʘʭ ʨʘʟʣʠʯʥʳʭ 
ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ - ʚʘʞʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʚʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʠʡ ʚ ʦʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʘʭ ʣʠʩʪʚʳ ʨʘʟʥʳʭ ʧʦʨʦʜ. ʊʨʞʣʫʩʙʤʵʦʴʢ ʙʦʙʤʡʠ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ 
ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʩʧʝʢʪʨʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ, 
ʢʦʪʦʨʳʝ ʩʣʦʞʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘ ʩʥʠʤʢʝ ʚ ʚʠʜʠʤʦʤ ʩʧʝʢʪʨʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ ʚ ʩʬʝ-
ʨʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ: 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʚ ʣʝʩʥʦʡ 
ʩʬʝʨʝ, ʦʙʦʩʥʦʚʘʥʠʝ ʚʘʞʥʦʩʪʠ ʧʦʥʠʤʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ʜʣʷ 
ʠʭ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʘ ʩʥʠʤʢʘʭ. ʊʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʚʳʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʘʤ ʨʘʟʥʳʭ ʚʠʜʦʚ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʚʝʜʝʥʳ ʩʧʦʩʦʙʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʥʠʤʢʦʚ ʚ 
ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ QGIS. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʥʠʤʢʠ ʩ ɹʇʃɸ, ʢʣʘʩʩʠʬʠʢʘ-
ʮʠʷ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 
 

ANALYSIS OF SPECTRAL CHARACTERISTICS OF DIFFERENT TREE SPECIES FOR IMAGE 
DECODING: RESEARCH OF PINE, BIRCH, SPRUCE, ASPEN AND DEADWOOD 

 
Nifadyeva Elena Anatolyevna 

 
Abstract: the article presents the concept of spectral analysis, ways to apply it in the forest sector, and sub-
stantiates the importance of understanding the spectral characteristics of various tree species for their more 
accurate recognition in images. Data on the characteristics of different species at different times of the year 
are also analyzed and derived. In addition, the methods of classifying images in the geographic information 
system QGIS are given. 
 Key words: spectral analysis, spectral characteristics, UAV images, classification of tree species, geoinfor-
mation systems. 
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

¶ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ [1];   
¶ ʤʦʥʠʪʦʨʠʥʛ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʘ, ʦʙʥʘʨʫʞʝʥʠʝ ʥʝʟʘʢʦʥʥʳʭ ʨʫʙʦʢ [2];   
¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʣʝʩʦʚ [3];   
¶ ʨʘʥʞʠʨʦʚʘʥʠʝ ʣʝʩʦʚ ʥʘ ʢʘʪʝʛʦʨʠʠ ʧʦ ʚʦʟʨʘʩʪʫ, ʟʘʧʘʩʫ ʜʨʝʚʝʩʠʥʳ, ʚʳʩʦʪʝ ʜʨʝʚʦʩʪʦʷ, ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [3];   
¶ ʠʟʫʯʝʥʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ [3];   
¶ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʘʢʪʠʚʥʦʡ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [3];   
¶ ʠʟʫʯʝʥʠʝ ʩʧʝʢʪʨʦʚ ʣʠʩʪʚʳ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ  ʧʦʤʦʞʝʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʚʠʜʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 
ɸʥʘʣʠʟ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʠʩʪʚʳ ʨʘʟʥʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʩʥʠʤʢʦʚ ʩ ɹʇʃɸ ʠ ʠʭ ʧʦʩʣʝ-
ʜʫʶʱʝʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ [4].    

ɼʣʷ ʪʘʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʝ ʜʘʥʥʳʝ ʣʠʩʪʚʳ ʜʝʨʝʚʴʝʚ ʩʦʙʠʨʘʶʪʩʷ ʚʝʩʥʦʡ, ʣʝʪʦʤ, 
ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʦʤʝʪʨʘ ʩ ʜʠʘʧʘʟʦʥʦʤ ʠʟʤʝʨʝʥʠʷ ʦʪ 400 ʥʤ ʜʦ 700 ʥʤ.  

ɼʘʣʝʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʠʢʦʚ ʚ 
ʨʘʟʥʳʝ ʚʨʝʤʝʥʘ ʛʦʜʘ. 

ʋ ʣʠʩʪʚʳ ʢʘʞʜʦʡ ʧʦʨʦʜʳ ʩʚʦʡ ʩʦʩʪʘʚ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ.  
ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʷʚʣʝʥʥʳʤ ʩʧʝʢʪʨʘʣʴʥʳʤ ʧʠʢʘʤ, 

ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʙʘʟ 
ʜʘʥʥʳʭ[5]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʟʝʣʝʥʠ ʧʦʨʦʜ ʜʝ-
ʨʝʚʴʝʚ ï ʩʦʩʥʳ, ʙʝʨʝʟʳ, ʝʣʠ, ʦʩʠʥʳ ʠ ʩʫʭʦʩʪʦʷ. ʀʩʩʣʝʜʦʚʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʩʪʚʳ ʜʝʨʝʚʴʝʚ  ʚ ʨʘʟ-
ʥʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʩʥʠʤʢʘʭ, ʧʦʣʫʯʝʥʥʳʭ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ 
ʘʧʧʘʨʘʪʘ (ɹʇʃɸ). 

ʅʝʦʙʭʦʜʠʤʳ ʩʥʠʤʢʠ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʢʘʤʝʨ, ʩʧʦʩʦʙʥʳʭ ʨʝʛʠʩʪʨʠ-
ʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʨʘʟʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʜʣʠʥ ʚʦʣʥ. 

ɼʘʣʝʝ ʪʘʢʠʝ ʩʥʠʤʢʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʩʧʝʢ-
ʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʣʷ ʢʘʞʜʦʡ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ ʚʳʜʝʣʷʶʪʩʷ ʨʝʛʠʦʥʳ ʠʥʪʝʨʝʩʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʟʝʣʝʥʳʤ ʯʘʩʪʷʤ ʨʘʩʪʝʥʠʡ. 

 

  

ɺʠʜʠʤʳʡ ʩʧʝʢʪʨ ʀʥʬʨʘʢʨʘʩʥʳʡ ʩʧʝʢʪʨ 

ʉʡʪ. 1. ʇʫʧʚʩʙʟʞʦʡʞ ʠʞʤʞʦʡ ʛ ʩʙʠʦʴʮ ʪʨʞʣʫʩʙʮ 
 
ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʚʳʜʝʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʩʥʠʤʢʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʜʣʠʥ ʚʦʣʥ ʚ 

ʥʘʥʦʤʝʪʨʘʭ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ -  ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʟʝʣʝʥʠ ʧʦʨʦʜ ʜʝ-
ʨʝʚʴʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ. 
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ɼʣʠʥʘ ʚʦʣʥʳ ʚ ʠʥʬʨʘʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ ʙʦʣʝʝ ʪʦʯʥʦ 
(ʨʠʩ. 1).  ʕʪʦ ʦʙʳʯʥʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʪ 700 ʜʦ 1000 ʥʤ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʙʣʠʞʝ ʢ 800-900 ʥʤ. ʕʪʦʪ ʜʠʘ-
ʧʘʟʦʥ ʜʣʠʥ ʚʦʣʥ ʦʪʥʦʩʠʪʩʷ ʢ ʠʥʬʨʘʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ ʠ ʤʦʞʝʪ ʥʝ ʠʤʝʪʴ ʪʦʯʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩ 
ʮʚʝʪʦʤ, ʢʦʪʦʨʳʡ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʛʣʘʟʦʤ (ʨʠʩ. 2). 

 

 
ʉʡʪ. 2. ʑʣʙʤʙ ʝʤʡʦ ʛʧʤʦ 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʢʪʨʦʚ ʣʠʩʪʚʳ ʨʘʟʥʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ: 
1. ʉʦʩʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʧʦʣʦʩʘʭ ʧʦʛʣʦʱʝʥʠʷ ʭʣʦʨʦ-

ʬʠʣʣʘ, ʢʦʪʦʨʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʠʥʷʷ ʠ ʢʨʘʩʥʘʷ ʟʦʥʳ ʚʠʜʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʩ ʜʣʠʥʦʡ ʚʦʣʥ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,54 ʤʢʤ [6].   

2. ɽʣʴ ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʘ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʙʣʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʢʘʥʘʣʝ ʩʥʠʤʢʘ. ɺ ʚʠʜʠʤʦʤ 
ʜʠʘʧʘʟʦʥʝ (1-, 2-, 3-ʡ ʢʘʥʘʣʳ) ʢʨʦʥʳ ʭʚʦʡʥʳʭ ʠ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʠʤʝʶʪ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ [6].   

3. ɹʝʨʸʟʘ ʠʤʝʝʪ ʙʫʨʦʚʘʪʦ-ʟʝʣʸʥʳʡ ʠʣʠ ʩʝʨʦʚʘʪʦ-ʟʝʣʸʥʳʡ ʮʚʝʪ, ʚʳʧʫʢʣʳʝ ʢʨʦʥʳ, ʧʨʦʩʤʘʪʨʠ-
ʚʘʶʱʠʝʩʷ ʚ ʛʣʫʙʠʥʫ, ʠ ʤʝʣʢʦʢʦʤʢʦʚʘʪʫʶ ʩʪʨʫʢʪʫʨʫ ʢʨʦʥʳ.   

4. ʆʩʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʝʣʝʥʦʚʘʪʦ-ʞʸʣʪʳʤ ʮʚʝʪʦʤ, ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʦʡ ʢʨʦʥ, ʚ ʢʦʪʦʨʳʭ 
ʟʘʤʝʪʥʳ ʪʸʤʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʚʝʪʚʷʤʠ.   

5. ʉʫʭʦʩʪʦʡ ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʩʚʝʪʣʳʤ ʪʦʥʘʤ ʢʨʦʥ, ʥʘʣʠʯʠʶ ʨʘʟʥʳʭ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʥʝʧʨʘʚʠʣʴʥʳʭ 
ʧʦ ʬʦʨʤʝ ʧʨʦʚʘʣʦʚ ʚ ʧʨʦʝʢʮʠʠ ʧʦʣʦʛʘ ʥʘʩʘʞʜʝʥʠʡ, ʧʨʦʩʤʘʪʨʠʚʘʝʤʦʩʪʠ ʚ ʩʪʝʨʝʦʩʢʦʧ ʟʝʤʥʦʡ ʧʦʚʝʨʭ-
ʥʦʩʪʠ [5].   

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʧʝʢʪʨʘʣʴʥʳʝ ʩʠʛʥʘʪʫʨʳ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʢʘʢ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʥʠʤʢʘʭ, ʪʘʢ 
ʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʠʤʝʶʪ ʨʘʟʣʠʯʠʷ. ʕʪʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠ ʧʨʠʚʦʜʠʪ ʢ 
ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʰʠʙʢʘʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ.  

ʇʦʣʫʯʝʥʥʳʝ ʩʧʝʢʪʨʳ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʡ ʧʦʨʦʜʳ (ʪʘʙʣ. 1). 

ɺ ʣʠʩʪʚʝ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʝʥʥʳ ʪʦʣʴʢʦ ʜʣʷ 
ʥʝʛʦ [7]. ʊʘʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ: 

¶ ʭʣʦʨʦʬʠʣʣ a ʠ b: ʦʩʥʦʚʥʳʝ ʧʠʛʤʝʥʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʬʦʪʦʩʠʥʪʝʟʝ; 

¶ ʢʘʨʦʪʠʥʳ: ʧʦʤʠʤʦ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʠ ʚ ʬʦʪʦʩʠʥʪʝʟʝ, ʦʥʠ ʧʨʠʜʘʶʪ ʟʝʣʝʥʠ ʨʘʟʣʠʯʥʳʝ ʦʪʪʝʥ-
ʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

                     



54 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 ʋʙʚʤʡʯʙ 1 
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ʚʝʩʥʘ ʣʝʪʦ ʦʩʝʥʴ ʟʠʤʘ 

ʧʦʨʦʜʘ 
ʇʠʢ ʭʣʦʨʦ- 
ʬʠʣʣʘ a 

ʇʠʢ ʭʣʦʨʦ- 
ʬʠʣʣʘ b 

ʂʘʨʦʪʠ- 
ʥʦʠʜʳ 

ʌʠʪʦʬʝʨ- 
ʤʝʥʪʳ 

ʇʠʢ ʭʣʦʨʦ- 
ʬʠʣʣʘ ʘ 

ʇʠʢ ʭʣʦʨʦ- 
ʬʠʣʣʘ b 

ɸʥʪʦ- 
ʮʠʘʥʳ 

ʂʘʨʦʪʠ- 
ʥʦʠʜʳ 

ʌʝʦʬʠʪʠʥ 

ʩʦʩʥʘ 

~430 ʥʤ 
(ʩʠʥʠʡ)  

 ~662 ʥʤ 
(ʢʨʘʩʥʳʡ) 

~453 ʥʤ 
(ʩʠʥʠʡ)  
~642 ʥʤ 
(ʢʨʘʩʥʳʡ) 

~500-550 
ʥʤ 

 (ʟʝʣʝʥʳʡ) 

~680-700 ʥʤ 
(ʢʨʘʩʥʳʡ) 

ʫʩʠʣ ʫʩʠʣ 
~500-550 
ʥʤ(ʩʠʥʠʡ)   

ʙʝʨʝʟʘ 420 ʥʤ 
   

670 ʥʤ 
  

500 ʥʤ 660 ʥʤ 

ʝʣʴ 430 ʥʤ 662 ʥʤ 
  

680 ʥʤ 
  

505  ʥʤ 
 

ʦʩʠʥʘ 425 ʥʤ 660 ʥʤ 
  

675 ʥʤ 675 ʥʤ 520 ʥʤ 495 ʥʤ 700 ʥʤ 

ʩʫʭʦʩʪʦʡ 440 ʥʤ 670 ʥʤ 
  

690 ʥʤ 690 
 

515 ʥʤ 
 

 
ʊʘʢ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ ʢʘʞʜʦʤʫ ʜʝʨʝʚʫ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʚʦʠ ʟʥʘʯʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʧʘʨʘ-

ʤʝʪʨʘʤ. 
ʇʨʠ ʧʦʥʠʤʘʥʠʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ, ʥʘ ʩʥʠʤʢʘʭ ʠʭ ʧʨʦʱʝ ʠʜʝʥʪʠʬʠʮʠ-

ʨʦʚʘʪʴ, ʪ.ʝ. ʧʨʦʚʝʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. 
ʉʨʝʜʩʪʚʘʤʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʨʦʚʝʩʪʠ ʫʜʦʙʥʝʝ ʠ ʙʳʩʪʨʝʝ, ʠʩʧʦʣʴʟʫʷ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ [3]. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʥʠʤʢʦʚ ʚ QGIS ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʧʠʢ-
ʩʝʣʝʡ ʨʘʩʪʨʦʚ ʩʦ ʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ ʷʨʢʦʩʪʝʡ ʠ ʧʨʠʜʘʥʠʠ ʠʤ ʦʜʠʥʘʢʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʪʦ ʝʩʪʴ ʩʦʟʜʘʥʠʠ 
ʢʣʘʩʪʝʨʦʚ ʠʣʠ ʛʨʫʧʧ ʧʠʢʩʝʣʝʡ.   

ʄʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: 
1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩ ʦʙʫʯʝʥʠʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʨʘʟʜʝʣʸʥʥʳʭ ʥʘ 

ʢʣʘʩʩʳ.   
2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʙʝʟ ʦʙʫʯʝʥʠʷ. ɼʘʥʥʳʡ ʚʠʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʝʩʣʠ ʠʟʥʘʯʘʣʴʥʦ 

ʥʝʠʟʚʝʩʪʥʦ, ʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʩʥʠʤʢʝ.   
ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʥʠʤʢʦʚ ʚ QGIS ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ: 
¶ ʄʦʜʫʣʴ GRASS. ʇʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʱʴ GRASS, ʘ ʪʘʢʞʝ 

ʧʨʦʜʚʠʥʫʪʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ QGIS.   
¶ Orfeo Toolbox. ʉʦʜʝʨʞʠʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʩʯʸʪʘ ʩʪʘʪʠʩʪʠʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʳʙʦʨʘ ʪʠʧʘ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ ʩ ʦʙʫʯʝʥʠʝʤ ʠ ʩʘʤʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʨʘ [8]. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʝ ʫʧʨʦʱʘʝʪʩʷ, ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʩʥʠʤʢʘʭ ʢʦʥʪʨʘʩʪʥʦ 

ʦʪʜʝʣʷʶʪʩʷ ʦʜʥʠ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ (ʨʘʡʦʥʳ) ʦʪ ʜʨʫʛʠʭ. ʕʪʦ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 
ʩʥʠʤʢʘ ð ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʣʦʢʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʚʩʶ ʧʣʦʱʘʜʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʦʛʦ ʦʙʲʝʢ-
ʪʘ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʡ [8].   

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʩʧʝʢʪʨʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʡ ʧʦʨʦʜʳ ʜʝʨʝ-
ʚʴʝʚ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʨʘʟʣʠʯʠʷ ʚ ʧʦʛʣʦʱʝʥʠʠ ʠ ʦʪʨʘʞʝʥʠʠ ʩʚʝʪʘ ʟʝʣʝ-
ʥʳʤʠ ʯʘʩʪʷʤʠ ʜʝʨʝʚʴʝʚ ʚʝʩʥʦʡ, ʣʝʪʦʤ, ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʟʝʣʝʥʠ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ʥʘ ʩʥʠʤʢʘʭ ʩ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘ-
ʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʮʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʬʝʥʦʣʦʛʠʠ ʠ ʩʦʩʪʦʷʥʠʷ 
ʣʝʩʦʚ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ. 
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ʘʩʩʠʩʪʝʥʪ 
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ɻʝʣʠʡ ï ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʨʝʩʫʨʩ, ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʙʫʜʫʱʝʛʦ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟ-

ʚʠʪʠʝ ʤʥʦʛʠʭ ʢʣʶʯʝʚʳʭ ʦʪʨʘʩʣʝʡ ʭʦʟʷʡʩʪʚʘ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠ ʚʦʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 
ʣʶʙʦʡ ʩʪʨʘʥʳ. ʕʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ, ʨʦʣʴ ʢʦʪʦʨʦʛʦ ʚ ʨʘʟʚʠʪʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ 

ɹʦʦʧʫʙʯʡʸ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʤʘʨʰʨʫʪʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʞʠʜʢʦʛʦ ʛʝʣʠʷ ʩ ʪʝʨʨʠʪʦʨʠʠ 
ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʜʦ ʂʠʪʘʷ (ʧʨʦʚʠʥʮʠʷ ɼʫʥʥʠʥ), ʩ ʮʝʣʴʶ ʵʢʩʧʦʨʪʘ. ʋʪʦʯʥʝʥʦ, ʯʪʦ ʩʝʛʦʜʥʷ ʵʢʩʧʦʨʪ ʛʝʣʠʷ 
ʚ ʂʠʪʘʡ ʠʤʝʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʩʘʤʦʛʦ ʂʠʪʘʷ, ʪʘʢ ʢʘʢ ʛʝʣʠʡ ï ʥʝ-
ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʨʝʩʫʨʩ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩ ʟʘ-
ʚʝʨʰʝʥʠʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʈʦʩʩʠʷ ʚʳʡʜʝʪ ʥʘ 1 
ʤʝʩʪʦ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʛʝʣʠʷ. ʆʧʨʝʜʝʣʝʥʦ ʟʥʘʯʝʥʠʝ ʛʝʣʠʝʚʦʛʦ ʍɸɹʘ ʚ ʊʆʈ çʅʘʜʝʞʜʠʥʩʢʘʷè. ʈʘʟʨʘʙʦ-
ʪʘʥ ʤʘʨʰʨʫʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʝʣʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɾʠʜʢʠʡ ʛʝʣʠʡ, ʩʦʩʫʜ ɼʴʶʘʨʘ, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʂʠʪʘʡ, ɸʤʫʨʩʢʠʡ 
ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ ʟʘʚʦʜ, ʢʨʠʦʛʝʥʥʘʷ ʮʠʩʪʝʨʥʘ, ʩʞʠʞʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʍɸɹ. 
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Abstract: The article is devoted to the development of a route for the transportation of liquid helium from the 
territory of Primorsky Krai to China (Dunin Province), for the purpose of export. It is clarified that today the ex-
port of helium to China is of strategic importance for the Russian Federation and China itself, since helium is a 
non-renewable resource and is used in almost all spheres of human life. It is determined that with the comple-
tion of the construction of a gas processing plant in the Amur region, Russia will take the 1st place in helium 
production. The value of the helium hub in the Nadezhdinskaya TOP has been determined. A helium transpor-
tation route has been developed. 
Key words: Liquid helium, Dewar vessel, Primorsky Krai, transportation, China, Amur Gas Processing Plant, 
cryogenic tank, liquefied natural gas, HUB. 
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ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʠ. [1] 
ʄʠʨʦʚʳʝ ʟʘʧʘʩʳ ʛʝʣʠʷ ʩʦʩʪʘʚʣʷʶʪ ʧʦʨʷʜʢʘ 41 ʤʣʨʜ ʢʫʙʦʤʝʪʨʦʚ. ʆʩʥʦʚʥʳʝ ʟʘʧʘʩʳ ʩʦʩʨʝʜʦʪʦʯʝ-

ʥʳ ʚ ʂʘʪʘʨʝ, ɸʣʞʠʨʝ, ʉʐɸ ʠ ʈʦʩʩʠʠ. ɺ ʤʠʨʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʢʦʣʦ 175 ʤʣʥ ʢʫʙʦʤʝʪʨʦʚ ʛʝʣʠʷ ʚ ʛʦʜ. 
ʂʨʫʧʥʝʡʰʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʣʷʶʪʩʷ ʉʐɸ. ɺ ʈʦʩʩʠʠ ʧʦʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʣʠʰʴ ʦʢʦʣʦ 
5 ʤʣʥ ʢʫʙʦʤʝʪʨʦʚ ʛʝʣʠʷ ʚ ʛʦʜ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʟʘʧʘʩʳ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʩʨʝʜʦʪʦʯʝʥʳ 
ʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʢʦʪʦʨʳʝ ʝʱʝ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʭʦ ʦʩʚʦʝʥʳ. 
ʄʝʞʜʫ ʪʝʤ ʩʦʜʝʨʞʘʥʠʝ ʛʝʣʠʷ ʚ ɻ ʪʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʦʯʝʥʴ ʚʳʩʦʢʦʝ ð 0,2ï0,8%. ʆʥʠ ʩʦʩʪʘʚʣʷʶʪ 16,6 
ʤʣʨʜ ʤ3, ʠʣʠ 34 % ʦʪ ʦʙʱʝʤʠʨʦʚʳʭ.  

 

 
ʉʡʪ.1. ʊʧʝʞʩʟʙʦʡʞ ʜʞʤʡʸ ʦʙ ʫʞʩʩʡʫʧʩʡʡ ʉʧʪʪʡʢʪʣʡʢ ʥʞʪʫʧʩʧʟʝʞʦʡʢ 

 
ʈʞʩʪʨʞʣʫʡʛʴ ʨʩʧʡʠʛʧʝʪʫʛʙ ʜʞʤʡʸ 

ɺ ʈʦʩʩʠʠ ʇɻ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ʩʦʜʝʨʞʠʪ 
ʛʝʣʠʡ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʇʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʵʢʩʧʦʨʪʘ ï ʛʦʩʫʜʘʨʩʪʚʘ 
ɸʟʠʘʪʩʢʦʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ (ɸʊʈ): ʂʠʪʘʡ, ʖʞʥʘʷ ʂʦʨʝʷ, ʗʧʦʥʠʷ, ʀʥʜʠʷ ʠ ʜʨ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 
ʛʝʣʠʡ ɸʤʫʨʩʢʦʛʦ ɻʇɿ ʙʫʜʝʪ ʚʦʩʪʨʝʙʦʚʘʥ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʮʝʥʘʤ, ʘ ʟʥʘʯʠʪ, ʫʜʘʩʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʚʳ-
ʩʦʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʪʨʘʥʳ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʧʘʩʳ ʛʝʣʠʷ ʚ ʤʠʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝ-
ʥʠʣʠʩʴ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʝʣʠʷ ʧʦʢʘ ʜʦʤʠʥʠʨʫʶʪ ʉʐɸ. ʆʜʥʘʢʦ ʩ ʫʯʝʪʦʤ ʧʣʘʥʠʨʫʝʤʦʛʦ ʩʥʠʞʝ-
ʥʠʷ ʦʙʲʝʤʦʚ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʠʩʪʦʱʝʥʠʷ ʭʨʘʥʠʣʠʱʘ ʂʣʠʬʬʩʘʡʜ (ɸʤʘʨʠʣʣʦ, ʊʝ-
ʭʘʩ, ʉʐɸ) ʠ ʚʚʦʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʂʘʪʘʨʘ ʧʦʩʣʝʜʥʠʡ ʤʦʞʝʪ ʟʘʥʷʪʴ ʚʝ-
ʜʫʱʠʝ ʧʦʟʠʮʠʠ. ɼʘʣʴʥʝʡʰʠʝ ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʨʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʪʦʚʘʨʥʦʛʦ ʛʝʣʠʷ ʦʞʠʜʘʶʪʩʷ 
ʧʦʩʣʝ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ɸʤʫʨʩʢʦʛʦ ɻʇɿ. [2] 

ɹʥʬʩʪʣʡʢ ɼʈʀ 
ɸʤʫʨʩʢʠʡ ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ ʟʘʚʦʜ (ɻʇɿ) ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʉʚʦʙʦʜʥʦʛʦ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ð 

ʦʜʥʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʤʠʨʝ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʇʨʦʠʟʚʦʜʠʪ ʧʨʦʜʫʢʪʳ ʥʘ ʦʩ-
ʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʇʨʦʝʢʪʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ- 42 ʤʣʨʜ ʢʫʙ. ʤ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʇʨʦʠʟʚʦʜ-
ʩʪʚʦ ʛʝʣʠʷ ʜʦ 60 ʤʣʥ ʢʫʙ. ʤ ʚ ʛʦʜ. [3] 

ʉʦʩʫʜ ɼʴʶʘʨʘ ð ʩʦʩʫʜ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚʝʱʝʩʪʚ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ 
ʠʣʠ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʝʨʝʜ ʧʦʤʝʱʝʥʠʝʤ ʚ ʩʦʩʫʜ ɼʴʶʘʨʘ ʚʝʱʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʛʨʝʪʴ ʠʣʠ 
ʦʭʣʘʜʠʪʴ. ʇʦʩʪʦʷʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʘʩʩʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʟʘ ʩʯʸʪ ʭʦʨʦ-
ʰʝʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʠ/ʠʣʠ ʧʨʦʮʝʩʩʦʚ ʚ ʭʨʘʥʠʤʦʤ ʚʝʱʝʩʪʚʝ (ʥʘʧʨʠʤʝʨ, ʢʠʧʝʥʠʷ). ɺ ʵʪʦʤ ʦʩʥʦʚʥʦʝ ʦʪʣʠ-
ʯʠʝ ʩʦʩʫʜʘ ɼʴʶʘʨʘ ʦʪ ʪʝʨʤʦʩʪʘʪʦʚ ʠ ʢʨʠʦʩʪʘʪʦʚ. [4]  
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ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʠʢʠ ʤʥʦʛʦʩʣʦʡʥʦʡ ɻ ʢʨʘʥʥʦ-ʚʘʢʫʫʤʥʦʡ ʪʝʨʤʦʠʟʦʣʷʮʠʠ ʥʘ ʨʳʥʢʝ ʧʦʷʚʠʣʠʩʴ 
ʧʨʝʜʣʦʞʝʥʠʷ ʛʝʣʠʝʚʳʭ ʩʦʩʫʜʦʚ ɼʴʶʘʨʘ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʭʣʘʞʜʝʥʠʝ ʞʠʜʢʠʤ ʘʟʦʪʦʤ. ʇʦ 
ʫʪʚʝʨʞʜʝʥʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʚ ʪʘʢʠʭ ʩʦʩʫʜʘʭ ɼʴʶʘʨʘ ʧʦʪʝʨʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ 1 % ʚ ʜʝʥʴ 
ʜʣʷ ʸʤʢʦʩʪʝʡ ʥʘ 100 ʣ.  

ʂʨʠʦʛʝʥʥʳʝ ʝʤʢʦʩʪʠ ʠ ʨʝʟʝʨʚʫʘʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʧʝʨʝʚʦʟʢʠ ʢ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ 
ʠ ʧʝʨʝʣʠʚʘʥʠʷ ʩʞʠʞʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ (ʉʇɻ), ʣʠʙʦ ʪʝʭʥʠʯʝʩʢʠʭ ʛʘʟʦʚ. ʊʘʢʠʝ ʩʦʩʫʜʳ ʙʳʚʘʶʪ 
ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʠ ʤʦʙʠʣʴʥʳʤʠ. ʊʨʘʥʩʧʦʨʪʥʳʝ ʮʠʩʪʝʨʥʳ ʠʥʦʛʜʘ ʠʤʝʶʪ ʢʘʨʢʘʩʥʦʝ ʨʝʰʝʥʠʝ. ʆʥʠ 
ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʝʚʦʟʢʠ, ʥʦ ʠ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʣʠʚʘ ʞʠʜʢʠʭ ʧʨʦʜʫʢ-
ʪʦʚ ʨʘʟʜʝʣʝʥʠʷ ʚʦʟʜʫʭʘ. [5] 

ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ, ʂʠʪʘʡ ʧʦʪʨʝʙʣʷʝʪ ʦʢʦʣʦ 30 ʤʠʣʣʠʦʥʦʚ ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʦʚ ʛʝʣʠʷ ʚ ʛʦʜ, ʯʪʦ 
ʜʝʣʘʝʪ ʝʛʦ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʪʦʛʦ ʛʘʟʘ ʚ ʤʠʨʝ. ʂʠʪʘʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʨʳʥ-
ʢʦʤ ʜʣʷ ʧʦʩʪʘʚʱʠʢʦʚ ʛʝʣʠʷ ʩʦ ʚʩʝʛʦ ʤʠʨʘ. 

ʀʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʨʠʩʫʥʢʘ 1 ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʚ ʧʨʦʮʝʥʪʘʭ) ʛʝʣʠʷ ʚ 
ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʴʰʫʶ ʮʝʣʝʩʦʦʙʨʘʟ-
ʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ɸʤʫʨʩʢʦʛʦ ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ ʠ ʛʝʣʠʝʚʦʛʦ ʍɸɹʘ ʚʦ ɺʣʘʜʠʚʦʩʪʦʢʝ. ʇʦʵʪʦ-
ʤʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʫʣʫʯʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʝʣʠʷ, ʢʦʪʦʨʦʝ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ, ʷʚ-
ʣ̫ ʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʨʘʟʚʠʪʠʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʠ ʈʦʩʩʠʡʩʢʦʡ ʜʦʙʳʯʠ ʛʝʣʠʷ ʚ ʮʝʣʦʤ. [6] 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʛʝʣʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʷʛʘʯʘʤʠ ʂɸʄɸɿ-5490 NEO c ʜʚʫʤʷ 
ʢʨʠʦʙʘʢʘʤʠ.   

 

 
ʉʡʪ. 2. ʎʙʩʙʣʫʞʩʡʪʫʡʣʡ ʫʸʜʙʰʙ ʃɹʅɹʀ-5490 NEO 

 
ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʪʷʛʘʯʘʤʠ ʠʤʝʝʪ ʩʚʦʠ ʤʠʥʫʩʳ: 
1. ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʥʝ ʚʩʝʛʜʘ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 

ʚʦʜʠʪʝʣʝʡ. 
2. ʉʢʦʨʦʩʪʴ ʜʦʩʪʘʚʢʠ ʠ ʝʸ ʧʦʩʪʦʷʥʩʪʚʦ, ʢʦʪʦʨʳʝ ʷʚʥʦ ʥʠʞʝ, ʯʝʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʦ ʤʘʛʠ-

ʩʪʨʘʣʴʥʦʤʫ ʛʘʟʦʧʨʦʚʦʜʫ. 
3. ɼʦʟʘʧʨʘʚʢʘ ʪʷʛʘʯʝʡ, ʧʦʪʦʤʫ ʯʪʦ ʦʙʲʸʤʘ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʝʜʠʥʦʨʘʟʦʚʦʡ ʜʦʩʪʘʚʢʠ ʜʦ ʢʦʥʝʯʥʦʛʦ 

ʧʫʥʢʪʘ. 
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4. ɹʦʣʴʰʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʘ, ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʷʛʘʯʝʡ, ʠʭ ʚʦʞʜʝʥʠʷ ʠ ʜʦʟʘʧʨʘʚʢʠ 
ʥʘ ʧʫʥʢʪʘʭ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʠʭ 2 ʥʘ ʧʫʪʠ ʪʷʛʘʯʘ (ʇʇʆ ʚ ʉʚʦʙʦʜʥʝʥʩʢʦʤ ʨʘʡʦʥʝ ʠ ʇʇʆ 
ʏʠʨʢʠ). 

5. ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦ-
ʧʨʦʚʦʜʘ.  
 

ɹʤʵʫʞʩʦʙʫʡʛʦʴʞ ʥʙʩʱʩʬʫʴ ʫʩʙʦʪʨʧʩʫʡʩʧʛʣʡ ʜʞʤʡʸ 
ʅʙʩʱʩʬʫ ˊ1: 
çɻʘʟʧʨʦʤ ʛʝʣʠʡ ʩʝʨʚʠʩè ʧʨʝʜʧʨʠʥʠʤʘʣ ʧʦʧʳʪʢʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʝʣʠʷ ʚ ʂʠʪʘʡ ʯʝʨʝʟ ʤʦʩʪ ɹʣʘ-

ʛʦʚʝʱʝʥʩʢ ï ʍʵʡʭʵ, ʵʪʦʪ ʤʘʨʰʨʫʪ ʧʦʢʘʟʘʣ ʩʝʙʷ ʥʝʧʣʦʭʦ, ʥʦ ʠʩʭʦʜʷ ʠʟ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʭʘʙʘ, 
ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʡʦʥʝ ɺʣʘʜʠʚʦʩʪʦʢʘ ʠ ʙʣʠʟʢʦ ʢ ʛʨʘʥʠʮʝ ʩ ʂʠʪʘʝʤ, ʩ ʢʦʪʦʨʳʤ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ 
ʪʘʤʦʞʝʥʥʳʭ ʧʦʩʪʦʚ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ, ʤʘʨʰʨʫʪ ʥʝʮʝʣʝʩʦʦʙʨʘʟʝʥ, ʪʘʢ ʢʘʢ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʷʛʘʯʝʡ ʧʨʦʠʟ-
ʚʦʜʠʪʩʷ ʚ ʭʘʙʝ. 

 

 
ʉʡʪ. 3. ʅʙʩʱʩʬʫ ˊ1 - ɹʥʬʩʪʣʡʢ ɼʈʀ- ʎʙʢʮʶ 

 
ʅʙʩʱʩʬʫ ˊ2: 
ʈʝʘʣʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʘ ʛʝʣʠʷ ʯʝʨʝʟ ɸʇʇ ʇʦʣʪʘʚʢʘ ʚ ʂʠʪʘʡ, ʛʜʝ ʢʠʪʘʡʩʢʘʷ ʩʪʦʨʦʥʘ ʩʤʦʞʝʪ ʧʨʠ-

ʥʠʤʘʪʴ ʝʛʦ ʚ ʛʦʨʦʜʝ ɼʫʥʥʠʥ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʚʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʧʨʦʚʠʥʮʠʠ ʍʵʡʣʫʥʮʟʷʥ, ʚ ʢʦʪʦʨʦʡ ʨʘʟʚʠʪʘ 
ʥʝʬʪʝʭʠʤʠʯʝʩʢʘʷ ʠ ʥʝʬʪʝʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ (ʛʦʨʦʜ ɼʘʮʠʥ). ʕʪʦ ʢʨʫʧʥʝʡʰʝʝ ʤʝʩʪʦʨʦʞʜʝ-
ʥʠʝ ʥʝʬʪʠ, ʦʪʢʨʳʪʦʝ ʚ ʂʠʪʘʝ, ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʶ ʂʠʪʘʷ ʠʟʤʝʥʠʣʘ ʧʫʪʴ 
ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʄʘʨʰʨʫʪ ʜʦ ʛʦʨʦʜʘ ɼʫʥʥʠʥ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ ʚʩʝʛʦ 157 ʢʤ, ʫʯʠʪʳʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʉʇɻ ʪʷʛʘʯʘ ʂɸʄɸɿ-5490 NEO ʥʠʢʘʢʦʡ ʜʦʟʘʧʨʘʚʢʠ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʜʘʞʝ ʥʘ ʦʙʨʘʪʥʳʡ ʧʫʪʴ. 
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ʉʡʪ. 4. ʅʙʩʱʩʬʫ ˊ2 - ʎʙʚ-ɽʬʦʦʡʦ ʰʞʩʞʠ ɹʈʈ ʈʧʤʫʙʛʣʙ 

 

 
ʉʡʪ. 5. ʅʙʩʱʩʬʫ ˊ3 - ʎʙʚ-ɽʬʦʦʡʦ ʰʞʩʞʠ ɹʈʈ ʈʧʜʩʙʦʡʰʦʴʢ 
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ʅʙʩʱʩʬʫ ˊ3: 
ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʤʘʨʰʨʫʪ ʧʦʭʦʞ ʥʘ ʚʪʦʨʦʡ, ʥʦ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ɸʇʇ ʇʦʛʨʘʥʠʯʥʳʡ, ʩʫʤʤʘʨʥʦ ʧʨʦ-

ʪʷʞʸʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʩʦʩʪʘʚʣʷʝʪ 242 ʢʤ, ʯʪʦ ʧʦʯʪʠ ʥʘ 100 ʢʤ ʙʦʣʴʰʝ, ʯʝʤ ʚʪʦʨʦʡ ʤʘʨʰʨʫʪ. ʕʪʦ ʥʝʩʸʪ 
ʟʘ ʩʦʙʦʡ ʣʠʰʥʠʝ ʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʥʠʢʘʢʦʡ ʢʦʤʧʘʥʠʠ ʥʝ ʧʦʥʨʘʚʷʪʩʷ. 

 
ɻʴʛʧʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʚ ʪʨʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʘʨʰʨʫʪʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʘʤʳʤ ʚʳʛʦʜ-
ʥʳʤ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʝʣʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʩ ʮʝʣʴʶ ʵʢʩʧʦʨʪʘ ʚ ʂʠʪʘʡ ʙʫʜʝʪ 
ʤʘʨʰʨʫʪ ˉ2. ʆʥ ʩʘʤʳʡ ʚʳʛʦʜʥʳʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʪʨʘʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʷʛʘʯʝʡ ʠ ʛʝʣʠʝʚʳʭ ʢʦʥʪʝʡʥʝ-
ʨʦʚ. ɻʝʣʠʡ- ʚʘʞʥʝʡʰʠʡ ʨʝʩʫʨʩ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩ ʝʛʦ 
ʵʢʩʧʦʨʪʘ ʙʝʟ ʧʦʪʝʨʴ ʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʴʶ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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6. ʇʨʦʝʢʪʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: https://helium.gazprom.ru/projects/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

28.05.2024). 
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ʋʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʜʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢè 
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ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ çʊʕʉè ʕʌ  
çɹʝʣʦʨʫʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ʆʙʨʘʱʝʥʠʝ ʩ ʪʚʝʨʜʳʤʠ ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʦʪʭʦʜʘʤʠ (ʊʂʆ) ï ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʊʂʆ ʩʢʣʘʜʠʨʫʝʪʩʷ ʥʘ ʩʚʘʣʢʘʭ, ʦʜʥʘʢʦ 
ʪʘʢʦʡ ʩʧʦʩʦʙ ʦʙʨʘʱʝʥʠʷ ʩ ʊʂʆ ʥʝ ʵʬʬʝʢʪʠʚʝʥ ʠ ʥʝ ʵʢʦʣʦʛʠʯʝʥ. ʅʝʧʨʦʜʫʤʘʥʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʊʂʆ ʤʦ-
ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ [1]. 

ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʊʂʆ ï ʧʦʣʫʯʝʥʠʷ ʙʠʦʛʘʟʘ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʨʘʢʮʠʠ. ɹʠʦ-
ʛʘʟ ï ʵʪʦ ʩʤʝʩʴ ʛʘʟʦʚ, ʩʦʩʪʦʷʱʘʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʟ ʤʝʪʘʥʘ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʉʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʙʠʦʛʘʟʘ ï ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ. ɹʠʦʛʘʟ ʧʦʣʫʯʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʥʦʚʦʛʦ 

ʙʨʦʞʝʥʠʷ ʚ ʙʠʦʨʝʘʢʪʦʨʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ: ʤʝʟʦʬʠʣʴʥʦʤ (20-40 ᴈ) ʠ ʪʝʨʤʦ-
ʬʠʣʴʥʦʤ (40-60 ᴈ). ʊ.ʢ. ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʊʂʆ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚʦʟʤʦʞʥʦ ʠʭ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʦʛʘʟʘ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʦʨʪʠʨʦʚʢʦʡ. ʇʨʠ ʵʪʦʤ ʦʩʪʘʪʢʠ, ʧʦʣʫʯʝʥʥʳʡ 
ʧʦ ʦʢʦʥʯʘʥʠʠ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʙʠʦʛʘʟʘ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʡ, ʯʪʦ ʪʘʢʞʝ ʜʘʩʪ 
ʩʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ʅʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʙʠʦʛʘʟʘ ï 20-25 ʄɼʞ/ʤ3, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 70 % ʦʪ 

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʙʠʦʛʘʟʘ ʧʫʪʝʤ ʤʝʪʘʥʦʚʦʛʦ ʙʨʦ-
ʞʝʥʠʷ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦ-
ʛʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʠʦʛʘʟʘ ʠ ʪʚʝʨʜʦʛʦ ʦʩʪʘʪʢʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʙʠʦʛʘʟʘ ʜʣʷ ʧʦ-
ʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʚ ʢʦʛʝʥʝʨʘʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʚʝʨʜʳʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʪʭʦʜʳ, ʙʠʦʵʥʝʨʛʝʪʠʢʘ, ʙʠʦʛʘʟ, ʤʝʪʘʥʦʚʦʝ ʙʨʦʞʝʥʠʝ, ʢʦʛʝ-
ʥʝʨʘʮʠʷ. 
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Abstract: this article discusses the possibility of obtaining biogas by methane fermentation from the organic 
part of municipal solid waste, considers the amount of biogas and solid residue obtained in this way, as well as 
the possibility of using this biogas to generate thermal energy or use it in cogeneration plants. 
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ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʤʝʪʘʥʘ, ʪ.ʝ. ʙʠʦʛʘʟ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʠ 
ʥʘʟʚʘʪʴ ʜʦʩʪʦʡʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʫ [2]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʸʪʦʚ ʧʦ ʧʦʣʫʯʝʥʠʶ ʙʠʦʛʘʟʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ 
ʩʦʩʪʘʚʝ ʊɹʆ ʛʦʨʦʜʘ ʉʣʦʥʠʤʘ ʠ ʉʣʦʥʠʤʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ɿʜʝʩʴ ʚ ʛʦʜ ʦʙʨʘʟʫʝʪʩʷ 20,6 
ʪʳʩʷʯ ʪʦʥʥ ʪʚʸʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʦʨʛʘʥʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʧʨʠʛʦʜʥʘʷ ʢ ʩʦʨʪʠ-
ʨʦʚʢʝ, ʩʦʩʪʘʚʣʷʝʪ 9,23% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʊʂʆ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʫʪʢʠ ʦʙʨʘʟʫʝʪʩʷ 5,21 
ʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʠʟ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚʳʜʝʣʷʝʪʩʷ 340-500 ʤ3 ʙʠʦʛʘʟʘ, ʘ 30 % ʦʪ ʦʨʛʘʥʠʯʝ-
ʩʢʠʭ ʦʪʭʦʜʦʚ ʥʝ ʨʘʟʣʘʛʘʶʪʩʷ, ʤʳ ʧʦʣʫʯʠʣʠ, ʯʪʦ ʩʨʝʜʥʠʡ ʚʳʭʦʜ ʙʠʦʛʘʟʘ ʚ ʩʫʪʢʠ ʧʨʠ ʪʘʢʠʭ ʠʩʭʦʜʥʳʭ 
ʜʘʥʥʳʭ ʦʢʘʞʝʪʩʷ ʨʘʚʥʳʤ 1528,8 ʤ3, ʘ ʤʘʩʩʘ ʦʪʭʦʜʦʚ, ʦʩʪʘʚʰʠʭʩʷ ʚ ʦʩʪʘʪʢʝ, ʩʦʩʪʘʚʠʪ 1560 ʢʛ. 

ʆʩʪʘʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ ʙʠʦʨʝʘʢʪʦʨʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ, ʧʦ-
ʩʢʦʣʴʢʫ ʚ ʵʪʦʡ ʙʠʦʤʘʩʩʝ ʩʦʜʝʨʞʘʪʩʷ ʪʘʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʘʢ ʬʦʩʬʦʨ, ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ ʠ ʘʟʦʪ, ʩʧʦ-
ʩʦʙʩʪʚʫʶʱʠʝ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʨʘʩʪʝʥʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʜʘʞʘ ʥʝ ʪʦʣʴʢʦ ʙʠʦʛʘʟʘ, ʥʦ ʠ ʦʩʪʘʪʢʘ 
ʙʨʦʞʝʥʠʷ, ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʧʨʝʜʧʨʠʷʪʠʶ ʧʨʠʙʳʣʴ. 

ʉʘʤ ʙʠʦʨʝʘʢʪʦʨ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʩʦʙʩʪʚʝʥʥʦʝ ʝʤʢʦʩʪʠ ʜʣʷ ʙʨʦʞʝʥʠʷ, ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ, 
ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩʫʙʩʪʨʘʪʘ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʫʜʘʣʝʥʠʷ ʤʘʩʩʳ ʦʩʪʘʪʢʘ.  

ʀʤʝʷ ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʟʘʛʨʫʞʘʝʤʳʭ ʚ ʨʝʘʢʪʦʨ, ʤʳ ʦʧʨʝʜʝʣʠʣʠ, ʢʘ-
ʢʦʡ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʲʝʤ ʙʠʦʨʝʘʢʪʦʨʘ ʜʣʷ ʪʘʢʠʭ ʢʦʣʠʯʝʩʪʚ ʙʠʦʤʘʩʩʳ. ʆʥ ʩʦʩʪʘʚʠʣ 155 ʤ3 ʩ ʫʯʝʪʦʤ ʟʘ-
ʧʘʩʘ ʥʘ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ (ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʲʝʤ ʊʂʆ ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʩʦ ʚʨʝʤʝ-
ʥʝʤ). 

ɹʠʦʛʘʟ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʨʘʢʮʠʠ ʊʂʆ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʢ ʪʝʧ-
ʣʦʚʦʡ, ʪʘʢ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ɺʘʨʠʘʥʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʝʧʣʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ï ʵʪʦ ʧʘʨʦʚʳʝ ʠ 
ʚʦʜʦʛʨʝʡʥʳʝ ʢʦʪʣʳ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠ ʪʝʧʣʦʚʦʡ, ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʛʝʥʝ-
ʨʘʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ɼɺʉ) ʠʣʠ ʥʘ ʦʩʥʦʚʝ ʛʘʟʦʪʫʨʙʠʥʥʳʭ 
ʫʩʪʘʥʦʚʦʢ.  

ɹʠʦʛʘʟ ʤʦʞʥʦ ʜʦʩʪʘʚʣʷʪʴ ʚ ʤʝʩʪʘ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʦ ʢʫʜʘ ʵʬʬʝʢʪʠʚʥʝʝ ʩʪʨʦʠʪʴ ʩʨʘʟʫ ʙʠʦʵʥʝʨ-
ʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ. ʊʘʢʦʡ ʢʦʤʧʣʝʢʩ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʢʣʶʯʘʝʪ ʢʘʢ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ, 
ʪʘʢ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʫʩʪʘʥʦʚʢʫ. ʊʘʢʞʝ ʢʘʞʝʪʩʷ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʠʦʛʘʟʦʚʳʭ ʢʦʤʧʣʝʢ-
ʩʦʚ ʚ ʤʝʩʪʘʭ ʩʦʨʪʠʨʦʚʢʠ ʤʫʩʦʨʘ. ʊʦʛʜʘ ʨʘʩʭʦʜʳ ʥʘ ʣʦʛʠʩʪʠʢʫ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʪʩʷ, ʘ ʧʦʣʫʯʝʥʥʘʷ ʥʘ 
ʙʠʦʛʘʟʦʚʦʤ ʢʦʤʧʣʝʢʩʝ ʵʥʝʨʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʘ ʥʫʞʜʳ ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ ʟʘʚʦʜʘ.  

ɺʳʙʦʨ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʛʘʟʘ ʩʪʦʠʪ ʦʩʥʦʚʳʚʘʪʴ ʢʘʢ ʥʘ ʥʫʞʜʘʭ ʧʦʪʨʝʙʠʪʝʣʷ, ʪʘʢ ʠ ʥʘ ʵʢʦ-
ʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʝ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʤʦʞʝʪ ʚʳʨʘʙʦʪʘʪʴ 
ʙʠʦʢʦʤʧʣʝʢʩ ʩ ʥʘʰʠʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʤʳ ʧʨʦʠʟʚʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩʯʝʪʳ [3]. ɺ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʪʝʧʣʦʚʘʷ ʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʙʠʦʵʥʝʨʛʝʪʠʯʝ-
ʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ɼʘʥʥʳʝ ʥʘʰʝʛʦ ʨʘʩʯʝʪʘ ʤʳ ʧʨʠʚʝʣʠ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʋʙʚʤʡʯʙ 1 

ʖʦʞʩʜʞʫʡʰʞʪʣʙʸ ʥʧʲʦʧʪʫʵ ʚʡʧʜʙʠʧʛʧʜʧ ʣʧʥʨʤʞʣʪʙ 

ʊʠʧ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʊʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ 

ʂʦʪʣʦʘʛʨʝʛʘʪʳ (ʧʘʨʦʚʳʝ ʠʣʠ  
ʚʦʜʦʛʨʝʡʥʳʝ) 

350,56 ð 

ʂʦʛʝʥʝʨʘʮʠʦʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʦ-
ʜʫʣʴ ʩ ɼɺʉ 

196,47 134,83 

ʂʦʛʝʥʝʨʘʮʠʦʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʦ-
ʜʫʣʴ ʩ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʦʡ 

169,50 115,57 

 
ʏʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʦʪʧʫʩʢ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ʥʘʰʠʭ ʚʘʨʠʘʥʪʘʭ ʙʠʦʛʘʟʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʤʳ ʧʨʠʥʷʣʠ, ʯʪʦ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʥʘʰʝʡ ʙʠʦʨʝʘʢʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʙʫʜʝʪ ʦʪʩʫʪʩʪʚʦ-
ʚʘʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʩʙʨʦʞʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʠ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʨʝʛʝʥʝʨʘʮʠʷ ʝʛʦ ʪʝʧʣʦʪʳ. ʕʪʦ 
ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʦʪʧʫʩʢʘ ʵʥʝʨʛʠʠ ʥʘ ʙʠʦʛʘ-



64 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʟʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
 

ʋʙʚʤʡʯʙ 2 
ʇʫʨʬʪʣ ʶʦʞʩʜʡʡ ʚʡʧʜʙʠʧʛʧʜʧ ʣʧʥʨʤʞʣʪʙ 

ʊʠʧ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʆʪʧʫʩʢ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, 

ɻʢʘʣ/ʛʦʜ 
ʆʪʧʫʩʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, 

ʢɺʪĀʯ/ʛʦʜ 

ʂʦʪʣʦʘʛʨʝʛʘʪʳ (ʧʘʨʦʚʳʝ ʠʣʠ  
ʚʦʜʦʛʨʝʡʥʳʝ) 

243664,15 -111937,9 

ʂʦʛʝʥʝʨʘʮʠʦʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 
ʤʦʜʫʣʴ ʩ ɼɺʉ 

933,67 1070587,31 

ʂʦʛʝʥʝʨʘʮʠʦʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 
ʤʦʜʫʣʴ ʩ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʦʡ 

740,04 909766,30 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝ-

ʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʊʂʆ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʯʠʩʪʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ. ɺʳʙʦʨ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʟʘʚʠʩʠʪ ʦʪ ʥʫʞʜ ʧʦʪʨʝʙʠʪʝ-
ʣʝʡ.  
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ǲǣǩ 44,.// 

ǭǮǱǧǫǧǦǟǵǧǾ ǮǯǭǵǤǰǰǟ ǩǪǟǲǰǟ ǧ ǯǟǰǶǤǱ 
ǩǟǱǟǪǧǱǧǶǤǰǩǭǢǭ ǫǬǭǢǭǮǭǪǭǶǬǭǢǭ 
ǯǤǟǩǱǭǯǟ Ǭǟ ǭǰǬǭǡǤ ǰǭǦǣǟǬǬǭǨ ǫǭǣǤǪǧ 

ǣȄȋȇȃȍȁ ǮȄȑȏ ǰȄȏȂȄȄȁȇȖ*  
ǲȐǿȖȄȁǿ ǲȊțȞȌǿ ǭȊȄȂȍȁȌǿ* 

ǮȍȊȄȑǿȄȁ ǩȍȌȐȑǿȌȑȇȌ ǟȊȄȉȐǿȌȃȏȍȁȇȖ 
ʩʪʫʜʝʥʪʳ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

 

 
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʰʝʡ ʞʠʟʥʠ. ʉʝʡʯʘʩ ʫʞʝ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʦʣʝʝ-ʤʝʥʝʝ ʢʨʫʧʥʳʡ ʛʦʨʦʜ ʙʝʟ ʦʛʨʦʤʥʳʭ ʪʨʫʙ ʟʘʚʦʜʦʚ, ʧʨʦʠʟʚʦʜʷʱʠʭ 
ʥʝʦʙʭʦʜʠʤʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊʘʢʞʝ ʚ ʥʘʰʫ ʞʠʟʥʴ ʩ ʥʘʯʘʣʘ XX ʚʝʢʘ ʧʣʦʪʥʦ ʚʦʰʣʠ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʷʚʣʷʶʱʠʝʩʷ 
ʦʩʥʦʚʥʳʤ ʪʦʧʣʠʚʦʤ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʘ ʪʘʢʞʝ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷʤʠ ʩʝʨʳ. ʆʜʥʠʤ ʠʟ 
ʚʘʞʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʣʫʯʝʥʠʷ ʩʝʨʳ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʂʣʘʫʩʘ.  

ɹʦʦʧʫʙʯʡʸ: ʧʨʦʮʝʩʩ ʂʣʘʫʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝ 
ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʫʯʝʥʠʷ ʩʝʨʳ, ʥʦ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʆʩʥʦʚʥʦʡ 
ʩʪʘʜʠʝʡ ʷʚʣʷʝʪʩʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʝʨʳ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʷʪ ʚ ʨʝʘʢʪʦʨʘʭ. ʅʘ ʦʩʥʦʚʝ ʤʦ-
ʜʝʣʠ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʤʥʦʛʦʧʦʣʦʯʥʦʛʦ ʨʝʘʢʪʦʨʘ (ʫʩʪʘʥʦʚ-
ʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʢ, ʨʘʩʩʯʠʪʘʥ ʦʙʲʝʤ ʨʝʘʢʪʦʨʘ ʠ ʚʳʙʨʘʥ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʜʣʷ 
ʜʦʩʪʠʞʝʥʠʷ ʠʪʦʛʦʚʦʡ ʩʪʝʧʝʥʠ ʧʨʝʚʨʘʱʝʥʠʷ 95,9%). ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ Mathcad. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʝʘʢʪʦʨ, ʢʘʪʘʣʠʟʘʪʦʨ, ʩʝʨʘ, ʧʨʦʮʝʩʩ ʂʣʘʫʩʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝ-
ʞʠʤ, ʩʪʝʧʝʥʴ ʧʨʝʚʨʘʱʝʥʠʷ. 
 

OPTIMIZATION OF THE CLAUS PROCESS AND CALCULATION OF A CATALYTIC MULTI-STEP 
REACTOR BASED ON THE CREATED MODEL 

 
Demidov Petr Sergeevich,  

Usacheva Uliana Olegovna, 
Poletaev Konstantin Alexandrovich 

 
ɹbstract: The Claus process is one of the important processes in the chemical industry, not only from the 
point of view of sulfur production, but also from the point of view of solving environmental problems. The main 
stage is the catalytic reduction of sulfur, which is carried out in reactors. Based on the model, for the purpose 
of optimization, a catalytic multi-step reactor was calculated (a sufficient number of steps were installed, the 
volume of the reactor was calculated and the temperature regime was selected to achieve a final degree of 
conversion of 95.9%). Calculations were carried out using software Mathcad. 
ʃey words: reactor, catalyst, sulfur, Claus process, modeling, temperature regime, degree of conversion. 
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʇʨʦʮʝʩʩ ʂʣʘʫʩʘ ð ʧʨʦʮʝʩʩ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʢʦʥʚʝʨʩʠʠ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʠʩʪʦʯʥʠʢʦʤ 
ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʛʘʟʳ. ʀʟʫʯʘʝʤʳʡ ʧʨʦʮʝʩʩ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ 
ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʨʦʚʦʜʦʨʦʜʘ ʩ ʫʩʪʘʥʦʚʦʢ ʛʠʜʨʦʛʝʥʠʟʘʮʠʠ ʠ 
ʫʩʪʘʥʦʚʦʢ ʘʤʠʥʥʦʡ ʦʯʠʩʪʢʠ ʛʘʟʦʚ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ð ʜʦʩʪʠʞʝʥʠʝ 99,5 % ʠʟʚʣʝʯʝʥʠʷ ʩʝʨʳ ʙʝʟ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʦʚʦʡ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ ʰʠʨʦʢʦʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʧʨʦʮʝʩʩ çʉʫʧʝʨʢʣʘʫʩ-99è. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʦʢ ʂʣʘʫʩʘ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʪʦ 
ʝʩʪʴ ʦʪ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʫʣʴʬʘʪʘʮʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʫʩʢʦʨʷʪʴ ʨʝʘʢʮʠʠ ʛʠʜʨʦʣʠʟʘ COS ʠ 
CS2. ɺ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʘʢʪʠʚʥʫʶ ʬʦʨʤʫ Al2O3 ʠ TiO2. ɺ ʨʝʘʢʪʦʨʝ 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʩʝʢʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʩʣʦʷ ʢʘʪʘʣʠʟʘʪʦʨʘ Al2O3, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 
ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʠ ʩʣʦʷ TiO2, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦʜ ʩʣʦʝʤ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ. ʆʪʥʦʰʝʥʠʝ ʦʙʲʸʤʦʚ 
ʢʘʪʘʣʠʟʘʪʦʨʦʚ Al2O3 ʠ TiO2 ʧʨʠʙʣʠʞʸʥʥʦ ʨʘʚʥʦ ʜʚʫʤ. 

 ʆʧʪʠʤʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʩʯʝʪ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʥʦʛʦʧʦʣʦʯʥʦʛʦ ʢʘ-
ʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʘʢʪʦʨʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ʩʢʦ-
ʨʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʩʪʝʧʝʥʠ ʧʨʝʚʨʘʱʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʠʟ ʧʦʣʦʢ, ʦʙʲʝʤʳ ʧʦʣʦʢ), ʘ ʪʘʢʞʝ ʩʦʩʪʘʚʣʝʥʠʝ ʤʘʪʝ-
ʨʠʘʣʴʥʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʧʨʠ ʚʳʙʨʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʥʘ ʯʘʩʦʚʫʶ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʴ, ʨʘʚʥʫʶ 350 ʤ3/ʯ. ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʨʦʛʨʘʤʤʝ Mathcad. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 
 

ʋʙʚʤʡʯʙ 1  
ʁʪʮʧʝʦʴʞ ʝʙʦʦʴʞ ʣ ʩʙʪʰʞʫʬ 

ʄʦʣʴʥʳʝ ʜʦʣʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʤʦʣ. ʝʜʠʥʠʮʳ ʉʫʤʤʘʨʥʳʡ 
ʦʙʲʝʤʥʳʡ ʧʦʪʦʢ ʥʘ 
ʚʭʦʜʝ ʚ ʨʝʘʢʪʦʨ, ʤ3/ʯ 

ʆʙʲʝʤʥʘʷ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 
ʨʝʘʢʪʦʨʘ ʧʦ ʩʝʨʝ,  ʤ3/ʯ H2S O2 S H2O ʀʥʝʨʪʥʳʡ ʛʘʟ ï 

N2 

0,02 0,036 0,00 0,27 0,674 100 000 350 

 
ʊʘʢʞʝ ʜʣʷ ʩʢʦʨʦʩʪʠ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ʍʊʇ) ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʫʨʘʚʥʝʥʠʷ:  

  

 

ɼʠʘʧʘʟʦʥ ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ: T = 200 ï 320 ÁC, P = 1 ï 25 ʘʪʤ. ɼʣʷ ʚʳʙʦʨʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 
ʨʝʞʠʤʘ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʤʥʦʛʦʧʦʣʦʯʥʦʛʦ 
ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʨʝʘʢʪʦʨʘ. ɼʣʷ ʵʪʦʛʦ ʟʘʜʘʶʪʩʷ ʠʩʭʦʜʥʳʝ ʤʦʣʴʥʳʝ ʜʦʣʠ ʩʦʛʣʘʩʥʦ ʪʘʙʣ. 1 ʠ 
ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 300 ʉ ʠ ʜʘʚʣʝʥʠʝ 5 ʘʪʤ. ɼʘʥʥʦʝ ʜʘʚʣʝʥʠʝ ʙʳʣʦ ʚʳʙʨʘʥʦ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʡ 
ʩ ʜʨʫʛʠʤʠ ʜʘʚʣʝʥʠʷʤʠ (1 ʘʪʤ ʠ 10 ʘʪʤ), ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʠʣʠ ʩʣʠʰʢʦʤ ʤʘʣʳʝ ʩʢʦʨʦʩʪʠ ʠ 
ʧʦʪʦʤʫ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʧʦʣʦʢ ï 103,86 ʤ3 (ʧʨʠ ʜʘʚʣʝʥʠʠ 1 ʘʪʤ), ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ, ʥʦ 
ʪʘʢʞʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʦʚ ʧʦʣʦʢ ï 63,94 ʤ3 (ʧʨʠ ʜʘʚʣʝʥʠʠ 10 ʘʪʤ ʠ ʙʦʣʝʝ). ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ 
ʨʝʰʝʥʠʝ ʚʟʷʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʠʟ ʚʩʝʛʦ ʜʠʘʧʘʟʦʥʘ ï 5 ʘʪʤ. 

ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ ʜʨʫʛʠʭ ʨʘʟʣʠʯʥʳʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1, 2 ʠ 3. ʊʘʢʞʝ, ʧʦʤʠʤʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʘʶʱʠʭʩʷ ʩʫʤʤʘʨʥʳʭ ʦʙʲʸʤʦʚ ʨʝʘʢʪʦʨʦʚ, 
ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ ʜʘʚʣʝʥʠʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ 
ʦʧʪʠʤʘʣʴʥʦʤ ʜʘʚʣʝʥʠʠ ʧʨʦʮʝʩʩʘ 5 ʘʪʤ. 

ʇʦ ʵʪʠʤ ʜʘʥʥʳʤ, ʧʦʣʠʥʦʤʘʤ ʜʣʷ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʧʦ ʠʩʭʦʜʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʜʣʷ ʨʘʩʯʝʪʘ 
ʢʦʥʩʪʘʥʪʳ ʨʘʚʥʦʚʝʩʠʷ ʠ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʥʩʪʘʥʪʳ ʨʘʚʥʦʚʝʩʠʷ ʠ 
ʩʢʦʨʦʩʪʠ ʍʊʇ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʝʥʳ ʥʘ ʨʠʩ. 4.  
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ʇʦ ʟʥʘʯʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ (ʤʘʢʩʠʤʫʤ ʥʘ ʛʨʘʬʠʢʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪ 
ʪʝʤʧʝʨʘʪʫʨʳ), ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʍʊʇ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʘʣʴʥʘʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʦʧʪʠʤʘʣʴʥʦʡ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 30 %. ʀ ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ 
ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʝʡ ʦʪ ʨʘʟʣʠʯʥʳʭ ʩʪʝʧʝʥʝʡ ʧʨʝʚʨʘʱʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʨʠʩ. 4). 

 

 
ʉʡʪ. 1. ʀʙʛʡʪʡʥʧʪʫʵ ʪʣʧʩʧʪʫʡ ʩʞʙʣʯʡʡ ʧʫ ʝʙʛʤʞʦʡʸ 

 
 

 
ʉʡʪ. 2. ʀʙʛʡʪʡʥʧʪʫʵ ʪʣʧʩʧʪʫʡ ʩʞʙʣʯʡʡ ʧʫ ʫʞʥʨʞʩʙʫʬʩʴ ʨʩʡ ʩʙʠʤʡʰʦʴʮ ʝʙʛʤʞʦʡʸʮ 

 ʡ ʪʫʞʨʞʦʸʮ ʨʩʞʛʩʙʲʞʦʡʸ 
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ʉʡʪ. 3. ʀʙʛʡʪʡʥʧʪʫʵ ʪʣʧʩʧʪʫʡ ʩʞʙʣʯʡʡ ʧʫ ʪʫʞʨʞʦʡ ʨʩʞʛʩʙʲʞʦʡʸ 

 

 
ʉʡʪ. 4. ʀʙʛʡʪʡʥʧʪʫʵ ʪʣʧʩʧʪʫʡ ʩʞʙʣʯʡʡ ʧʫ ʫʞʥʨʞʩʙʫʬʩʴ ʨʩʡ P = 5 ʙʫʥ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 4, ʩ ʨʦʩʪʦʤ ʩʪʝʧʝʥʠ ʧʨʝʚʨʘʱʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ 
ʫʤʝʥʴʰʘʝʪʩʷ (ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʙʣʠʞʝʥʠʷ ʍʊʇ ʢ ʩʦʩʪʦʷʥʠʶ ʨʘʚʥʦʚʝʩʠʷ, ʚ ʢʦʪʦʨʦʤ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ 0), 
ʘ ʣʠʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʡʦʥʝ 550 ʂ. 

ɼʘʣʝʝ ʙʳʣ ʧʦʜʦʙʨʘʥ ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ, ʢʦʪʦʨʳʡ ʫʜʦʚʣʝʪʚʦʨʷʣ ʥʘʯʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʘ ʪʘʢʞʝ 
ʟʘʜʘʥʦ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʩʪʝʧʝʥʠ ʧʨʝʚʨʘʱʝʥʠʷ (XT) ʠ ʦʙʲʝʤʘ ʢʘʞʜʦʡ ʧʦʣʢʠ 
ʨʝʘʢʪʦʨʘ (Vr). 

ʇʦʩʣʝʜʥʠʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʧʦʣʦʢ ʨʝʘʢʪʦʨʘ, ʝʛʦ ʦʙʱʝʛʦ ʦʙʲʝʤʘ, ʩʪʝʧʝʥʝʡ 
ʧʨʝʚʨʘʱʝʥʠʷ, ʜʦʩʪʠʛʘʝʤʦʡ ʥʘ ʢʘʞʜʦʡ ʧʦʣʢʝ ʠ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʩ ʢʘʞʜʦʡ ʧʦʣʢʠ. 
ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʧʨʝʚʨʘʱʝʥʠʷ ʥʘ ʧʦʣʢʘʭ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 5. 

 

 
ʉʡʪ. 5. ʀʙʛʡʪʡʥʧʪʫʵ ʪʫʞʨʞʦʡ ʨʩʞʛʩʙʲʞʦʡʸ ʦʙ ʨʧʤʣʙʮ ʧʫ ʫʞʥʨʞʩʙʫʬʩʴ 

 
 ʆʙʲʝʤʳ ʧʦʣʦʢ ʠ ʩʪʝʧʝʥʠ ʧʨʝʚʨʘʱʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 

 
ʋʙʚʤʡʯʙ 2 

ʈʙʩʙʥʞʫʩʴ ʨʧʤʧʣ ʛ ʩʞʙʣʫʧʩʞ 

 ˉ ʧʦʣʢʠ 

ˉ1 ˉ2 ˉ3(ʘ) ˉ3(ʙ)* 

ʉʪʝʧʝʥʴ ʧʨʝʚʨʘʱʝʥʠʷ ʍ 0,558 0,883 0,977 0,959 

ʆʙʲʝʤ ʨʝʘʢʪʦʨʘ Vr, ʤ3 1,509 6,450 21,879 11,284 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʝ ʚ 
ʨʝʘʢʪʦʨ ʊʚʭ, ÁC 

300,0 234,5 179,7 200,0 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʝ ʚ 
ʨʝʘʢʪʦʨ ʊʚʳʭ, ÁC 

319,5 245,9 183,0 202,7 
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*ʇʦʣʢʘ ˉ3 (ʙ) - ʧʦʣʢʘ ʨʝʘʢʪʦʨʘ, ʨʘʙʦʪʘʶʱʘʷ ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʜʠʘʧʘʟʦʥʫ, 
ʥʘʯʠʥʘʶʱʝʤʫʩʷ ʦʪ 200Áʉ, ʢʦʪʦʨʳʡ ʙʳʣ ʚʳʙʨʘʥ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʠ ʨʝʘʣʴʥʳʭ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʘʢʪʠʢ. ʆʥ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʜʠʢʪʦʚʘʥ ʪʦʯʢʦʡ ʨʦʩʳ ʜʣʷ ʩʝʨʳ (ʪʝʤʧʝʨʘʪʫʨʦʡ 
ʢʦʥʜʝʥʩʘʮʠʠ) - 188Áʉ. 

 ʇʨʦʚʝʜʷ ʨʘʩʯʝʪʳ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʡ 
ʩʪʝʧʝʥʠ ʧʨʝʚʨʘʱʝʥʠʷ, ʧʦʪʨʝʙʫʝʪʩʷ ʨʝʘʢʪʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ 3 ʧʦʣʦʢ, ʦʙʱʠʤ ʦʙʲʝʤʦʤ 19,24 ʤ3 ʩ 
ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘ ʚʭʦʜʝ 300Áʉ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʝ ʚ 3-ʁ  ʧʦʣʢʫ 
ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 200Áʉ, ʘ ʚʳʭʦʜʝ ʠʟ 3-ʝʡ ʧʦʣʢʠ ʩʦʩʪʘʚʠʪ 202,7 Áʉ ʩ ʠʪʦʛʦʚʦʡ ʩʪʝʧʝʥʴʶ 
ʧʨʝʚʨʘʱʝʥʠʷ 0,959. 
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ǧǰǰǪǤǣǭǡǟǬǧǤ ǬǟǮǯǾǥǤǬǬǭ-
ǣǤǳǭǯǫǧǯǭǡǟǬǬǭǢǭ ǰǭǰǱǭǾǬǧǾ 
ǲǰǭǡǤǯǷǤǬǰǱǡǭǡǟǬǬǭǨ ǲǰǱǟǬǭǡǩǧ 
ǬǧǦǩǭǱǤǫǮǤǯǟǱǲǯǬǭǢǭ ǮǧǯǭǪǧǦǟ 
ǬǤǳǱǤǷǪǟǫǟ 

ǰȋȇȏȌȍȁ ǫǿȉȐȇȋ ǽȏțȄȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɹɻʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  
ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ʇʨʦʙʣʝʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʝʰʣʘʤʦʚ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʡ ʠʟ-ʟʘ ʠʭ ʙʦʣʴʰʦʡ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠ ʦʥʠ ʧʦʩʪʦʷʥ-
ʥʦ ʧʦʧʦʣʥʷʶʪʩʷ, ʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʝʨʝʨʘʙʦʪʢʠ. ʅʝ ʤʝʥʝʝ ʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ 
ʥʝʙʦʣʴʰʠʝ ʦʪʜʝʣʴʥʳʝ ʦʙʲʝʤʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʤʝʩʪʘʭ ʘʚʘʨʠʡ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ, ʧʨʠ ʙʫʨʝʥʠʠ ʠ 
ʪ.ʜ., ʚʚʠʜʫ ʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʝʰʣʘʤʦʚ ʩʫʱʝʩʪʚʫʝʪ ʠ ʧʨʠʤʝʥʷʝʪʩʷ 
ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʠ ʫʩʪʨʦʡʩʪʚ ʩʧʦʩʦʙʦʚ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʨʝʰʘʶʪ ʨʷʜ ʦʧʠʩʘʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ. ʅʘʧʨʠʤʝʨ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʜʦʩʪʫʧʘ 
ʢʠʩʣʦʨʦʜʘ ʩʦʢʨʘʱʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʢʩʠʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʬʫʨʘʥ, ʙʝʥʟʘʧʠʨʝʥ ʠ ʧʨ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʮʠʢʣʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʚʝʜʝʪ ʢ ʧʦʯʪʠ ʙʝʟʦʪʭʦʜʥʦ-
ʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. ɼʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʢʦʥʦʤʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʨʘʟʫʶ-
ʱʠʡʩʷ ʧʨʠ ʵʪʦʤ ʰʣʘʢ ʠʜʝʪ ʥʘ ʨʝʤʦʥʪ ʜʦʨʦʛ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 
ʧʝʨʝʨʘʙʦʪʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʫʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʠʟʢʦʪʝʤʧʝʨʘ-
ʪʫʨʥʦʛʦ ʧʠʨʦʣʠʟʘ ʥʝʬʪʝʰʣʘʤʘ. 

ɹʦʦʧʫʙʯʡʸ: ʜʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ (ʅɼʉ) ʩʦʩʪʦʷʥʠʷ 
ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʢʦʨʧʫʩʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʫʩʪʘʥʦʚʢʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʠʨʦʣʠʟʘ 
ʥʝʬʪʝʰʣʘʤʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʠʨʦʣʠʟ, ʥʝʬʪʝʰʘʤ, ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʣʝʙʘʥʠʷ, ʧʦʚʳ-
ʰʝʥʥʘʷ ʚʠʙʨʘʮʠʷ, ʧʥʝʚʤʦʧʨʫʞʠʥʘ. 
 

INVESTIGATION OF THE STRESS-STRAIN STATE OF AN ADVANCED LOW-TEMPERATURE OIL 
SLUDGE PYROLYSIS PLANT 

 
Smirnov Maxim Yurievich 

 
Abstract: This article is devoted to the study of the stress-strain (VAT) state of the designed cylindrical body 
of a low-temperature pyrolysis of oil sludge. 
Key words: pyrolysis, oil sludge, stress-strain state, vibrations, increased vibration, pneumatic spring. 
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ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʦʜʫʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʪʝʨʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʰʣʘʤʦʚ ʜʦʣʞ-
ʥʘ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʠ ʚ ʤʦʙʠʣʴʥʦʤ ʠʩʧʦʣʥʝʥʠʠ, ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠ ʤʦʜʫʣʷ 
ʧʠʨʦʣʠʟʘ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦ ʦʙʲʸʤʫ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʳʨʴʷ ʩ ʤʦʜʝʨʥʠʟʠʨʫʝʤʦʡ 
ʫʩʪʘʥʦʚʢʦʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʤʦʜʫʣʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʚʳʩʦʢʦʡ ʧʨʦ-
ʭʦʜʠʤʦʩʪʠ, ʯʪʦ ʢʨʘʡʥʝ ʚʘʞʥʦ ʜʣʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʦʚ: 

- ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ: ʜʣʠʥʘ 2 ʤ, ʜʠʘʤʝʪʨ 1,42 ʤ; 
- ʦʙʲʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʳʨʴʷ 1 ʤ3; 
- ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 3-4 ʤ3/ʩʫʪʢʠ; 
- ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʦʚ 30 ʦʙ/ʤʠʥ. 
ʂʦʨʧʫʩ ʚʳʧʦʣʥʝʥ ʠʟ ʪʨʫʙʳ ʜʠʘʤʝʪʨʦʤ 1420 ɻʆʉʊ 20295-85. ʊʨʫʙʳ ʩʪʘʣʴʥʳʝ ʩʚʘʨʥʳʝ ʜʣʷ ʤʘʛʠ-

ʩʪʨʘʣʴʥʳʭ ʛʘʟʦʥʝʬʪʝʧʨʦʚʦʜʦʚ. ʈʘʟʤʝʨʳ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʜʥʠʱʘ ʚʳʙʨʘʥʳ ʧʦ ɻʆʉʊ 6533-78 ɼʥʠʱʘ ʵʣ-
ʣʠʧʪʠʯʝʩʢʠʝ ʦʪʙʦʨʪʦʚʘʥʥʳʝ ʩʪʘʣʴʥʳʝ ʜʣʷ ʩʦʩʫʜʦʚ, ʘʧʧʘʨʘʪʦʚ ʠ ʢʦʪʣʦʚ. ʆʧʦʨʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʦʛʣʘʩʥʦ 
ʆʉʊ 26-2091-93 ʆʧʦʨʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʦʩʫʜʦʚ ʠ ʘʧʧʘʨʘʪʦʚ. 

 

 
ʉʡʪ. 3.1. ʃʧʩʨʬʪ ʥʧʚʡʤʵʦʧʢ ʬʪʫʙʦʧʛʣʡ ʨʡʩʧʤʡʠʙ: 1 ð ʨʙʫʩʬʚʣʡ ʝʤʸ ʧʫʛʧʝʙ ʜʙʠʧʛ; 

 2 ð ʠʙʜʩʬʠʧʰʦʧʞ ʬʪʫʩʧʢʪʫʛʧ; 3 ð ʣʧʩʨʬʪ; 4 ð ʁ ʤʤʡʨʫʡʰʞʪʣʧʞ ʝʦʡʲʞ; 5 ð ʣʩʞʨʤʞʦʡʞ ʩʧʫʧʩʧʛ;  
6 ð ʤʷʣ ʛʴʜʩʬʠʣʡ ʪʬʮʧʜʧ ʧʪʫʙʫʣʙ; 7 ð ʧʨʧʩʴ ʪʞʝʤʧʛʴʞ; 8 ð ʪʞʝʤʧʧʚʩʙʠʦʧʞ ʝʦʡʲʞ 

 
ɺʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʜʦʣʛʦʚʝʯʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʘʧʧʘʨʘʪʘ ʠʛʨʘʝʪ ʤʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥ ʠʟʛʦ-

ʪʦʚʣʝʥ. ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʵʢʩ-
ʧʣʫʘʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʧʦʚʝʜʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʦʪ ʧʨʠʣʦʞʝʥʥʳʭ ʥʘʛʨʫʟʦʢ, ʨʘʩʩʤʦʪʨʝʪʴ ʠʟʤʝʥʝʥʠʝ 
ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠ ʥʘʢʦʧʣʝʥʥʳʭ ʫʩʪʘʣʦʩʪʥʳʭ ʥʘʧʨʷʞʝ-
ʥʠʡ.  
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʘʧʧʘʨʘʪʘ, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ ʩʪʘʣʠ 20ʍ23ʅ18 ʩ ʦʩʥʦʚʥʳʤʠ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʣʷ ʨʘʩʯʝʪʘ: 

- ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ˒  = 2Ĭ105 ʄʇʘ; 
- ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ m = 0,3, ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ɟ =7850 ʢʛ/ʤ3; 
- ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ a = 1,8Ĭ10-5 1/ Áʉ; 
- ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ɚ = 25 ɺʪ/(ʤ2*ʂ)). 
ɼʣʷ ʨʘʩʯʝʪʘ ʅɼʉ ʢʦʨʧʫʩʘ ʫʩʪʘʥʦʚʢʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ANSYS.  
ANSYS ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʝʯʥʦ-ɻ ʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʩʦ-

ʩʪʘʚʝ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʦ-
ʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ Static Structural ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦ-
ʛʦ ʪʝʣʘ ʚ ʩʪʘʪʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ. ɼʘʥʥʳʡ ʤʦʜʫʣʴ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʷ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʫʩʪʘʥʦʚʢʠ [20]. ʇʨʦʝʢ-
ʪʠʨʦʚʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʠʩʪʝʤʝ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʂʦʤʧʘʩ-3D.  

ɺ ʧʨʦʝʢʪʝ ANSYS Workbench ʚʳʙʠʨʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ Static Structural ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 
ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʚ ʩʪʘʪʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʩʦʟʜʘʥʥʫʶ 3D - ʤʦʜʝʣʴ ʫʩʪʘʥʦʚʢʠ, ʝʝ ʥʫʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʬʦʨʤʘʪʝ 
STEP, x_t, ʠ ʪ.ʜ. ʉʦʭʨʘʥʝʥʥʘʷ ʤʦʜʝʣʴ ʚ ʜʘʥʥʦʤ ʬʦʨʤʘʪʝ ʠʤʧʦʨʪʠʨʫʝʪʩʷ ʚ ʨʘʩʯʝʪʥʳʡ ʤʦʜʫʣʴ.  

ɼʘʣʝʝ ʠʜʸʪ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʨʧʫʩʘ ʫʩʪʘʥʦʚʢʠ. ɿʘʜʘʸʤ ʥʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ: 

- ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ˒  = 2Ĭ105 ʄʇʘ; 
- ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ m = 0,3, ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ɟ =7850 ʢʛ/ʤ3; 
- ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ a = 1,8Ĭ10-5 1/ Áʉ; 
- ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ɚ = 25 ɺʪ/(ʤ2*ʂ)). 
ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʙʳʣʠ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʯʠʝ ʥʘʛʨʫʟʢʠ:  
- ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʩʪʝʥʢʠ ʢʦʨʧʫʩʘ ʠ ʥʘ  
ʩʝʜʣʦʦʙʨʘʟʥʦʝ ʜʥʠʱʝ 0,1 ʄʇʘ (ʨʠʩʫʥʦʢ 3.4); 
- ʪʝʤʧʝʨʘʪʫʨʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʚʝʩʴ ʢʦʨʧʫʩ ʨʘʚʥʘʷ 450 Üʉ (ʨʠʩʫʥʦʢ 3.5); 

- ʥʘʛʨʫʟʢʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʩʝʜʣʦʦʙʨʘʟʥʦʝ ʜʥʠʱʝ ʦʪ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʳʨʴʷ 10 000 ʅ ʧʦ ʦʩʠ 
Z (ʨʠʩʫʥʦʢ 3.6). 

 

 
ʉʡʪ. 3.3. ʅʧʝʞʤʵ ʣʧʩʨʬʪʙ ʨʧʝ ʝʞʢʪʫʛʡʞʥ ʝʙʛʤʞʦʡʸ 
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ʉʡʪ. 3.4. ʅʧʝʞʤʵ ʣʧʩʨʬʪʙ ʨʩʡ ʛʧʠʝʞʢʪʫʛʡʡ ʫʞʥʨʞʩʙʫʬʩʴ 

 
 
 

 

 
ʉʡʪ. 3.5. ʅʧʝʞʤʵ ʣʧʩʨʬʪʙ ʨʧʝ ʛʧʠʝʞʢʪʫʛʡʞʥ ʦʙʜʩʬʠʣʡ ʧʫ ʪʴʩʵʸ 

 
ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3.6 ï 3.7. 
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ʉʡʪ. 3.6. ʊʞʫʣʙ ʩʙʪʨʩʞʝʞʤʞʦʡʸ ʝʞʭʧʩʥʙʯʡʢ ʨʩʡ ʝʤʡʦʞ ʣʧʩʨʬʪʙ 2000 ʥʥ 

 

 
ʉʡʪ. 3.7. ʊʞʫʣʙ ʩʙʪʨʩʞʝʞʤʞʦʡʸ ʦʙʨʩʸʟʞʦʡʢ ʨʩʡ ʝʤʡʦʞ ʣʧʩʨʬʪʙ 2000 ʥʥ 

 
ʄʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʢʦʨʧʫʩʘ ʫʩʪʘʥʦʚʢʠ ʦʢʘʟʘʣʠʩʴ ʨʘʚʥʳ 283,14 ʄʇʘ.  
ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʢʦʨʧʫʩʘ ʧʦʣʥʦʩʪʴʶ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʘʢ ʢʘʢ ʜʦʧʫʩʢʘʝʤʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʩʪʘʣʠ, ʠʟ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʝʥʘ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʷ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʦʩʪʘʚ-
ʣʷʝʪ 530 ʄʧʘ [5]  

(283,14 ʄʇʘ < 530 ʄʇʘ). 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʠʥʳ ʢʦʨʧʫʩʘ ʥʘ ʪʦʯʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʙʳʣʠ ʩʧʨʦʝʢ-

ʪʠʨʦʚʘʥʳ ʫʩʪʘʥʦʚʢʠ ʩ ʜʣʠʥʘʤʠ ʢʦʨʧʫʩʦʚ 2000 ʤʤ, 1500 ʤʤ ʠ 1000 ʤʤ. ɹʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ 
ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ ANSYS ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʛʨʫʟʢʘʤʠ ʠ ʪʦʯ-
ʢʘʤʠ ʬʠʢʩʘʮʠʠ ʧʦ ʵʪʘʧʘʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʧ. 3.3. 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʠ ʜʣʠʥʝ ʢʦʨʧʫʩʘ 2000 ʤʤ: 
- ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʩʝʜʣʦʦʙʨʘʟʥʦʛʦ ʜʥʠʱʘ 9,9 ʤʤ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʢʦʨʧʫʩʘ 

ʠ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʜʥʠʱʘ 6 ʤʤ 
- ʤʘʢʩʠʤʘʣʴʥʳʝ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʚ ʪʦʯʢʘʭ ʢʨʝʧʣʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʢ ʦʧʦʨʘʤ 0,015 ʤʤ/ʤʤ  
- ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʢʦʨʧʫʩʘ ʫʩʪʘʥʦʚʢʠ ʚ ʪʦʯʢʘʭ ʢʨʝʧʣʝʥʠʷ  
ʫʩʪʘʥʦʚʢʠ ʢ ʦʧʦʨʘʤ 283,14 ʄʇʘ  
ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʠ ʜʣʠʥʝ ʢʦʨʧʫʩʘ 1500 ʤʤ: 
- ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 6,56 ʤʤ  
- ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 0,011 ʤʤ/ʤʤ  
- ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʢʦʨʧʫʩʘ ʫʩʪʘʥʦʚʢʠ 253 ʄʇʘ  
ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʠ ʜʣʠʥʝ ʢʦʨʧʫʩʘ 1000 ʤʤ: 
- ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 6 ʤʤ   
- ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 0,01 ʤʤ/ʤʤ  
- ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʢʦʨʧʫʩʘ ʫʩʪʘʥʦʚʢʠ 233 ʄʇʘ  
ɺʳʧʦʣʥʝʥʥʳʡ ʨʘʩʯʝʪ ʜʘʣ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʠ 

ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʣʠʥʘʭ ʢʦʨʧʫʩʘ. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʣʠʥʝʡʥʳʝ ʠ ʜʠʘʤʝʪʨʘʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ 
ʤʝʥʷʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 1 %.  

ʅʘʧʨʷʞʝʥʠʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʣʠʥʳ ʢʦʨʧʫʩʘ ʫʤʝʥʴʰʘʶʪʩʷ ʠ ʩʦʩʪʘʚʣʷʶʪ:  
- 283 ʄʇʘ ʧʨʠ ʜʣʠʥʝ ʢʦʨʧʫʩʘ 2000 ʤʤ; 
- 253,2 ʄʇʘ ʧʨʠ ʜʣʠʥʝ ʢʦʨʧʫʩʘ 1500ʤʤ; 
- 233ʄʇʘ ʧʨʠ ʜʣʠʥʝ ʢʦʨʧʫʩʘ 100ʤʤ. 
ʇʨʠ ʵʪʦʤ ʪʦʯʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʤʝʩʪʘʭ ï ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʦʝʜʠʥʝʥʠʷ 

ʢʦʨʧʫʩʘ ʠ ʦʧʦʨ.  
ɼʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʥʝʬʪʝʰʣʘʤʦʚ ʥʘʠʙʦʣʝʝ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʦʙʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʠʨʦʣʠʟʘ. 
ʅʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤʠ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʫʜʦʙʥʳʤʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʤʦʥʪʘʞʝ ʷʚ-

ʣʷʶʪʩʷ ʤʦʜʫʣʴʥʳʝ ʠʩʧʦʣʥʝʥʠʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʧʨʠʯʝʤ ʤʦʜʫʣʴ ʧʠʨʦʣʠʟʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣ-
ʥʠʪʴ ʩʦʚʤʝʱʘʶʱʠʤ ʬʫʥʢʮʠʠ ʠ ʪʦʧʢʠ, ʠ ʧʝʨʝʤʝʰʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʠ ʨʝʘʢʪʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʦʩʫ-
ʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʘ ʟʘʪʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʠʨʦʣʠʟ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʢʦʨʧʫʩʘ ʫʩʪʘʥʦʚʢʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ ʠʩ-
ʧʦʣʥʝʥʠʝ ʢʦʨʧʫʩʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʶ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʤʝʥʴ-
ʰʠʪʴ ʤʘʩʩʫ ʫʩʪʘʥʦʚʢʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ɺʳʧʦʣʥʝʥʥʳʡ ʨʘʩʯʝʪ ʧʦʢʘʟʘʣ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝ-
ʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʣʠʥʘʭ ʢʦʨʧʫʩʘ (2000, 1500 ʠ 1000 ʤʤ). ʄʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 
ʢʦʨʧʫʩʘ ʫʩʪʘʥʦʚʢʠ ʩʦʩʪʘʚʠʣʠ 283,14 ʄʇʘ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʢʦʨʧʫʩʘ ʧʦʣʥʦʩʪʴʶ 
ʚʳʧʦʣʥʷʝʪʩʷ, ʪ.ʢ. ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʩʪʘʣʠ, ʠʟ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʝʥʘ ʧʨʝʜʣʦʞʝʥʥʘʷ ʢʦʥ-
ʩʪʨʫʢʮʠʷ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʦʩʪʘʚʣʷʝʪ 530 ʄʇʘ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʨʧʫʩʘ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʦ-ɻ ʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 
ʣʠʥʝʡʥʳʝ ʠ ʜʠʘʤʝʪʨʘʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʤʝʥʷʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 1%. ʅʘʧʨʷʞʝʥʠʷ ʩ 
ʫʤʝʥʴʰʝʥʠʝʤ ʜʣʠʥʳ ʢʦʨʧʫʩʘ ʫʤʝʥʴʰʘʶʪʩʷ, ʧʨʠ ʵʪʦʤ ʪʦʯʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 
ʤʝʩʪʘʭ, ʘ ʠʤʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʦʝʜʠʥʝʥʠʷ ʢʦʨʧʫʩʘ ʠ ʦʧʦʨ; ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ 
ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʧʦʨ ʠʣʠ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʪʠʧʘ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǮǯǭǢǬǭǦǧǯǭǡǟǬǧǤ Ǭǟ ǳǭǬǣǭǡǭǫ ǯǺǬǩǤ ǰ 
ǧǰǮǭǪǻǦǭǡǟǬǧǤǫ ǬǤǨǯǭǬǬǺǴ ǰǤǱǤǨ 

ǰȍȊȃǿȑȍȁ ǟȌȃȏȄȈ ǟȊȄȉȐȄȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʅʘʟʘʨʦʚ ɼʤʠʪʨʠʡ ʄʠʭʘʡʣʦʚʠʯ 
ʜ.ʵ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ɻʛʞʝʞʦʡʞ 
ʌʦʥʜʦʚʳʡ ʨʳʥʦʢ - ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʭ ʠ ʩʣʦʞʥʳʭ ʨʳʥʢʦʚ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨ-

ʞʝʥ ʠʟʤʝʥʝʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, 
ʠʟʤʝʥʝʥʠʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʠ ʤʠʨʦʚʳʝ ʪʨʝʥʜʳ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʝʛʦ ʧʦʚʝʜʝʥʠʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 
ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, ʪʨʝʡʜʝʨʦʚ ʠ ʵʢʦʥʦʤʠʩʪʦʚ. ʉ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʠ ʥʦʚʳʭ ʪʝʭʥʦ-
ʣʦʛʠʡ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚʩʝ ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝ-
ʥʠʷ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʩʦʚʨʝʤʝʥʥʫʶ ʠ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ ʤʦʜʝʣʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘ-
ʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʈʩʧʜʦʧʠʡʩʧʛʙʦʡʞ ʨʧʛʞʝʞʦʡʸ ʭʧʦʝʧʛʴʮ ʩʴʦʣʧʛ 
ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʩʯʠʪʘʝʪʩʷ ʦʯʝʥʴ ʩʣʦʞʥʦʡ ʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʠʟ-ʟʘ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘ-
ʙʘʪʳʚʘʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʩʘʤʠʤ ʬʦʥʜʦʚʳʤ ʨʳʥʢʦʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʨʦ-
ʙʣʝʤʦʡ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʬʠʥʘʥʩʦʚʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʝʪ ʠʟʚʝʩʪʥʘʷ ʛʠʧʦʪʝʟʘ 

ɹʦʦʧʫʙʯʡʸ: ʬʦʥʜʦʚʳʡ ʨʳʥʦʢ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʭ ʠ ʩʣʦʞʥʳʭ ʨʳʥʢʦʚ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ 
ʧʦʜʚʝʨʞʝʥ ʠʟʤʝʥʝʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚ ʝʛʦ ʩʣʫʯʘʝ ʩʯʠʪʘʝʪʩʷ 
ʦʯʝʥʴ ʩʣʦʞʥʦʡ ʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʠʟ-ʟʘ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʝʛʦ ʜʘʥʥʳʭ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʳʙʦʨ ʤʦ-
ʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, 
ʯʪʦ ʩʘʤʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ LSTM.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʦʥʜʦʚʳʡ ʨʳʥʦʢ, ʤʦʜʝʣʴ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʨʝʢʫʨʨʝʥʪʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, LSTM. 
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʳʥʢʘ, ʢʦʪʦʨʘʷ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʘʧʨʠʤʝʨ ï ʥʦʚʦʩʪʠ, ʚ 
ʧʦʣʥʦʡ ʤʝʨʝ ʠ ʥʝʤʝʜʣʝʥʥʦ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʩʪʦʠʤʦʩʪʠ ʣʶʙʳʭ ʮʝʥʥʳʭ ʙʫʤʘʛ [1]. ʊʘʢ ʢʘʢ ʥʦʚʦʩʪʠ 
ʠʤʝʶʪ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʧʦʚʝʜʝʥʠʝ ʮʝʥ ʙʫʜʝʪ ʠʤʝʪʴ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʝ ʧʦʚʝʜʝʥʠʝ. ʊʦʛʜʘ 
ʵʪʦ ʧʦʚʝʜʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʢʘʟʘʥʦ ʩ ʪʦʯʥʦʩʪʴʶ ʙʦʣʝʝ 50%. ʆʜʥʘʢʦ ʤʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 
ʦʪʚʝʨʛʘʶʪ ʵʪʫ ʪʝʦʨʠʶ [2]. ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʚʝʜʝʥʠʝ ʬʦʥʜʦʚʳʭ 
ʨʳʥʢʦʚ ʩʦʚʩʝʤ ʥʝ ʩʣʫʯʘʡʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʦ [3]. 

ʀʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʬʦʥʜʦʚʳʭ ʨʳʥʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʦʜʭʦʜʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘ-
ʣʠʟʘ, ʚ ʢʦʪʦʨʦʤ ʤʘʪʝʤʘʪʠʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʙʫʜʫʱʠʭ ʪʝʥʜʝʥʮʠʡ 
ʮʝʥ ʥʘ ʬʦʥʜʦʚʳʭ ʨʳʥʢʘʭ [4]. ʅʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʥʘʰʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʠʢʠ ʤʘʰʠʥ-
ʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ [5] ʠ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ [6], ʦʜʥʘʢʦ ʦʥʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 
ʦʯʝʥʴ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚ ʘʥʘʣʠʟʝ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʬʦʥʜʦʚʳʭ ʨʳʥʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʥʝʦʞʠʜʘʥʥʳʝ ʩʦʙʳ-
ʪʠʷ, ʧʫʙʣʠʢʫʝʤʳʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʥʘ ʬʠʥʘʥʩʦʚʳʭ ʥʦʚʦʩʪʥʳʭ ʧʦʨʪʘʣʘʭ, ʪʘʢʞʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ 
ʮʝʥʳ. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʥʝʡʨʦʥʥʳʝ 
ʩʝʪʠ ʫʞʝ ʚʳʪʝʩʥʠʣʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ [7]. ɺ ʨʘʙʦʪʝ [8] ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʨʘʚʥʠʚʘ-
ʣʠʩʴ ʩ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʠ ʨʝʛʨʝʩʩʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪ ʛʦʨʘʟʜʦ 
ʣʫʯʰʝ, 92% ʪʦʯʥʦʩʪʠ ʧʨʦʪʠʚ 60% ʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɹʦʢʩʘ-ɼʞʝʥʢʠʥʩʘ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʢ ʥʘʭʦʞʜʝʥʠʶ ʥʝʣʠʥʝʡʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʜʘʥʥʳʭ, ʜʝʣʘʶʪ ʠʭ 
ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ ʬʦʥʜʦʚʳʝ ʨʳʥʢʠ [8]. ʆʜ-
ʥʠʤ ʠʟ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟ ʩʘʤʠʭ ʜʘʥʥʳʭ, ʘ ʥʝ ʧʨʠʥʠʤʘʪʴ 
ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʬʦʨʤʫ ʦʪʥʦʰʝʥʠʡ. 

ʀʟ ʚʩʝʭ ʧʦʩʣʝʜʥʠʭ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʧʦ ʥʘʰʝʡ ʪʝʤʝ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ 
ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʢʫʨʨʝʥʪʥʳʝ 
ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʤʦʜʝʣʠ, ʯʪʦ ʤʦʞʝʪ 
ʧʦʤʦʯʴ ʠʥʚʝʩʪʦʨʘʤ ʠ ʪʨʝʡʜʝʨʘʤ ʚ ʧʨʠʥʷʪʠʠ ʙʦʣʝʝ ʦʩʦʟʥʘʥʥʳʭ ʨʝʰʝʥʠʡ. 

ʈʝʢʫʨʨʝʥʪʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (RNN) ï ʵʪʦ ʢʣʘʩʩ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 
ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʘʥʥʳʭ. ʆʥʠ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳ ʜʣʷ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʛʜʝ ʢʘʞ-
ʜʳʡ ʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʨʝʢʫʨʨʝʥʪ-
ʥʳʭ ʙʣʦʢʦʚ, ʚʳʩʪʨʦʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ ʧʨʷʤʦʡ ʩʚʷʟʴʶ, 
ʨʝʢʫʨʨʝʥʪʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪ ʚʥʫʪʨʝʥʥʶʶ ʧʘʤʷʪʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ [9]. 

ɺ ʟʘʜʘʯʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ, RNN ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʘʥʘ-
ʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʮʝʥ ʥʘ ʘʢʮʠʠ, ʦʙʲʝʤʦʚ ʪʦʨʛʦʚ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʠʟ-
ʤʝʥʝʥʠʝ ʮʝʥʳ ʘʢʮʠʡ. RNN ʤʦʛʫʪ ʫʯʠʪʳʚʘʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-
ʩʪʠ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʤʦʛʘʪʴ ʚ ʚʳʷʚʣʝʥʠʠ ʩʢʨʳʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʪʨʝʥʜʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ 
ʪʠʧʦʚ ʩʪʨʫʢʪʫʨ ʨʝʢʫʨʩʠʚʥʳʭ ʩʝʪʝʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʝʢʫʨʩʠʚʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʚʭʦʜʥʫʶ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʧʦ ʦʜʥʦʤʫ ʩʣʫʯʘʶ ʟʘ ʨʘʟ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ RNN ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʦʠʟʚʦʣʴʥʦʡ 
ʜʣʠʥʳ ʠ ʩʦʭʨʘʥʷʪʴ ʩʦʩʪʦʷʥʠʝ ʩʝʪʠ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʟʥʘʯʝʥʠʡ, ʫʯʠʪʳʚʘʷ ʢʦʥʪʝʢʩʪ ʠ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ. 

ʆʜʥʘʢʦ, ʫ RNN ʝʩʪʴ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʦʙʫʯʝʥʠʠ RNN ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʦ-
ʙʣʝʤʘ ʟʘʪʫʭʘʥʠʷ ʠʣʠ ʚʟʨʳʚʘ ʛʨʘʜʠʝʥʪʦʚ, ʢʦʛʜʘ ʛʨʘʜʠʝʥʪʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʯʝ-
ʨʝʟ ʤʥʦʛʠʝ ʚʨʝʤʝʥʥʳʝ ʰʘʛʠ, ʩʪʘʥʦʚʷʪʩʷ ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʠʤʠ ʠʣʠ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʠ-
ʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʪʠ, ʠ ʟʘʪʨʫʜʥʠʪʴ ʝʝ ʦʙʫʯʝʥʠʝ ʥʘ ʜʣʠʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ RNN, ʪʘʢʠʝ ʢʘʢ LSTM 
[10], ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʩʦʭʨʘʥʷʪʴ ʜʦʣʛʦʩʨʦʯʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ, 
ʥʝ ʩʪʨʘʜʘʷ ʦʪ ʧʨʦʙʣʝʤʳ ʟʘʪʫʭʘʥʠʷ ʠʣʠ ʚʟʨʳʚʘ ʛʨʘʜʠʝʥʪʦʚ. 

LSTM (Long Short-Term Memory) ï ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʡ ʪʠʧ ʨʝʢʫʨʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʡ 
ʦʙʣʘʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʘʤʷʪʴʶ ʠ ʫʤʝʝʪ ʩʦʭʨʘʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʡ ʦʩʥʦʚʝ. LSTM 
ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʟʘʪʫʭʘʶʱʝʛʦ ʛʨʘʜʠʝʥʪʘ ʚ ʨʝʢʫʨʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ, ʠ 



ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 79 

 

VII International scientific conference | www.naukaip.ru 

LSTM ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ ʜʣʠʥʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʜʘʥʥʳʭ. 
ɺ ʢʦʥʪʝʢʩʪʝ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ, ʤʦʜʝʣʴ LSTM ʤʦʞʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʯʠʪʳʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʘʥʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʦʥʘ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʮʝʥʳ ʘʢʮʠʠ ʥʘ ʧʨʦʰʣʳʭ ʰʘʛʘʭ ʧʦʚʣʠʷʣʦ ʥʘ ʠʟʤʝʥʝ-
ʥʠʝ ʮʝʥʳ ʥʘ ʪʝʢʫʱʝʤ ʰʘʛʝ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʩʝʟʦʥʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʚʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʜʘʥʥʳʭ. 

ɼʨʫʛʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʦʜʝʣʠ LSTM ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠ-
ʧʘʤʠ ʜʘʥʥʳʭ, ʪʘʢʠʤʠ ʢʘʢ ʯʠʩʣʘ, ʪʝʢʩʪ ʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚʤʝʩʪʝ ʩ ʮʝʥʘʤʠ ʘʢʮʠʡ ʤʦʜʝʣʴ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʦʩʪʥʳʝ ʩʪʘʪʴʠ, ʧʫʙʣʠʢʘʮʠʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʜʨʫʛʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʦʛʥʦʟʠ-
ʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʨʳʥʢʘ. 

ʆʜʥʘʢʦ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʣʶʙʦʡ ʤʦʜʝʣʴʶ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ LSTM ʪʨʝʙʫʝʪ ʭʦ-
ʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʜʭʦʜʷʱʠʭ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʠʭ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʀʙʣʤʷʰʞʦʡʞ 
 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʬʦʥʜʦʚʳʭ ʨʳʥʢʦʚ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʢʫʨʨʝʥʪʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ʃʫʯʰʝ ʚʩʝʛʦ ʩʝʙʷ ʧʦʢʘʟʳʚʘʝʪ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ LSTM. ʆʥʘ 
ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩ ʜʣʠʥʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʬʦʥʜʦʚʳʭ ʨʳʥ-
ʢʦʚ, ʥʦ ʠ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʜʘʥʥʳʭ, ʪʘʢʠʤʠ, ʢʘʢ ʪʝʢʩʪʳ ʥʦʚʦʩʪʝʡ, ʟʘʧʠʩʠ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʜʨʫʛʠ-
ʤʠ. 
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ǱǤǴǬǭǪǭǢǧǨ 

ǢǿȈȉȍȁǿ ǣǿȏțȞ ǟȌȃȏȄȄȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

 
ʃʦʛʠʩʪʠʢʘ - ʵʪʦ ʫʤʝʣʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʝʡ ʨʝʩʫʨʩʦʚ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ ʧʦʪʨʝʙʠʪʝʣʶ. ʃʦʛʠʩʪʠʯʝ-

ʩʢʠʡ ʧʨʦʮʝʩʩ (ʜʘʣʝʝ ʃʇ) ʦʨʛʘʥʠʟʫʝʪʩʷ ʯʝʨʝʟ ʯʝʪʢʦ ʟʘʜʘʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʨʘʩʧʨʝʜʝ-
ʣʝʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʞʝʣʘʝʤʳʭ ʠʪʦʛʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦʩʣʝʜʥʠʝ ʥʘʫʯʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʙʫʜʫʱʝʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʙʫʜʝʪ ʠʥʪʝʥʩʠʚʥʦ ʧʝʨʝʧʣʝʪʘʪʴʩʷ ʩ 
ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʜʘʣʝʝ ʂʊ). ʆʛʨʘʥʠʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʤʝʞʜʫ ʛʨʫʟʦʦʪ-
ʧʨʘʚʠʪʝʣʷʤʠ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʤʦʞʝʪ ʧʨʠ-
ʚʝʩʪʠ ʢ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʙʳʩʪʨʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝ-
ʥʠʷʤ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʢʨʠʪʠʯʥʘ, ʧʦʩʢʦʣʴʢʫ ʙʝʟ ʵʪʦʛʦ ʜʦʩʪʘʚʢʘ ʛʨʫʟʦʚ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʜ ʫʛʨʦʟʦʡ [3, c. 
201]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʬʝʨʝ ʣʦʛʠʩʪʠʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʂʊ, 
ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʩʦʟʜʘ-
ʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʵʬʬʝʢʪʠʚʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 
ʪʦʚʘʨʦʚ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʧʦʪʦʢʦʚ ʠ ʧʦʜʜʝʨʞʢʘ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʠ ʘʩʧʝʢʪʳ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʥʦʚʦʛʦ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 
ʦʙʣʘʩʪʠ ʪʝʣʝʤʘʪʠʢʠ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʨʘʟʚʠʪʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ɺʧʨʦʯʝʤ, 
ʨʘʟʚʠʪʠʝ ʈʦʩʩʠʠ ʚ ʵʪʦʡ ʩʬʝʨʝ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʚʦʧʨʦʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 1 (ʨʠʩʫʥʦʢ 1). 

ɹʦʦʧʫʙʯʡʸ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʦʚ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-
ʥʦʣʦʛʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʡ. ɺʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʥʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 
ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʙʦʪʳ ʨʦʩʩʠʡʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʊʘʢʞʝ ʦʧʠʩʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʣʦʛʠʩʪʠʢʝ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʣʦʛʠʩʪʠʢʘ, ʧʨʦʮʝʩʩ, ʪʝʭʥʦʣʦʛʠʷ, ʀʥʪʝʨʥʝʪ-ʚʝʱʝʡ, ʙʣʦʢʯʝʡʥ. 
 
STUDYING THE PROBLEMS OF OPTIMIZATION OF MODERN LOGISTICS PROCESSES IN THE FIELD 

OF INFORMATION TECHNOLOGY IMPLEMENTATION 
 

Gaykova Daria Andreevna 
 
Abstract. The study examines the main aspects of the introduction of information technology in the organiza-
tion of logistics processes of companies. The main trends and prospects for the transformation of the work of 
Russian transport organizations are highlighted. Practical examples of use of digital tools in logistics are also 
described. 
Key words: logistics, process, technology, Internet of Things, blockchain. 
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ʉʡʪ. 1. ʇʪʧʚʞʦʦʧʪʫʡ ʩʙʠʛʡʫʡʸ ʃʋ ʛ ʉʧʪʪʡʡ [1, c. 26] 

 
ɺ ʢʦʥʪʝʢʩʪʝ ʨʝʰʝʥʠʷ ʪʨʫʜʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʃʇ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʥʦʚʰʝʩʪʚ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʦʧʝ-
ʨʘʮʠʡ. ʕʪʠ ʠʥʥʦʚʘʮʠʠ ʦʭʚʘʪʳʚʘʶʪ ʚʩʶ ʮʝʧʦʯʢʫ ʦʧʝʨʘʮʠʡ ʃʇ, ʥʘʯʠʥʘʷ ʩ ʨʘʟʨʘʙʦʪʢʠ ʤʘʨʰʨʫʪʦʚ ʠ ʟʘ-
ʢʘʥʯʠʚʘʷ ʢʦʥʪʨʦʣʝʤ ʟʘ ʧʝʨʝʤʝʱʝʥʠʝʤ ʛʨʫʟʦʚ. ɺʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʠʛʨʘʶʪ ʪʘʢʠʝ ʂʊ, ʢʘʢ ʀʥʪʝʨʥʝʪ 
ʚʝʱʝʡ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʦʪʦʨʳʝ 
ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʨʠʩʫʥʦʢ 2).  

 

 
ʉʡʪ. 2. ʇʪʦʧʛʦʴʞ ʃʋ, ʣʧʫʧʩʴʞ ʬʰʙʪʫʛʬʷʫ ʛ ʪʧʛʩʞʥʞʦʦʴʮ ʄʈ [2, c. 36] 

 
ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ, ʘʥʘʣʠʟʠʨʫʶʱʝʡ ʨʘʟʣʠʯ-

ʥʳʝ ʦʙʲʝʢʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʃʇ ʚ ʨʝ-
ʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʙʝʟ ʧʨʷʤʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʠʥʪʝʛʨʠʨʫʝʪ ʚ ʩʝʙʷ ʤʥʦ-
ʞʝʩʪʚʦ ʧʝʨʝʜʦʚʳʭ ʨʝʰʝʥʠʡ, ʦʙʣʝʛʯʘʷ ʪʝʤ ʩʘʤʳʤ ʫʧʨʘʚʣʝʥʠʝ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ, 
ʠʩʧʦʣʴʟʫʷ ʙʝʩʧʨʦʚʦʜʥʳʝ ʤʦʜʫʣʠ, ʪʘʢʠʝ ʢʘʢ Bluetooth, RFID, Wi-Fi, ʘ ʪʘʢʞʝ ʤʦʙʠʣʴʥʳʝ ʩʝʪʠ, ʚʢʣʶʯʘʷ 
3G, 4G ʠ LTE, ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʫʩʪʨʦʡʩʪʚ ʚ ʦʜʥʫ ʩʝʪʴ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ 
ʟʘʜʘʯ. ʇʦʜʦʙʥʳʝ ʥʦʚʰʝʩʪʚʘ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʣʦʛʠʩʪʠʢʝ ʠ ʫʧʨʘʚʣʝʥʠʠ ʛʨʫʟʘʤʠ, ʧʦʟʚʦʣʷʷ ʧʦʚʳ-
ʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʃʇ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ. ɺ ʪʘʢʦʤ ʢʦʥʪʝʢʩʪʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜ-
ʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʠʥʪʝʨʥʝʪʫ, ʠʛʨʘʶʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʜʦʩʪʘʚʢʝ ʪʦʚʘʨʦʚ 
ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [4]. 
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ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʙʣʦʢ-
ʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʡ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʫʯʘʩʪ-
ʥʠʢʘʤʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ Deloitte, ʧʦʢʘʟʘʣʦ, ʯʪʦ 59% ʢʦʤʧʘʥʠʡ ʩʯʠʪʘʶʪ 
ʙʣʦʢʯʝʡʥ ʨʝʚʦʣʶʮʠʦʥʥʳʤ ʥʦʚʰʝʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʪʴ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʪʫʘ-
ʮʠʶ, ʪʘʢ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʚ ʢʦʤʧʘʥʠʷʭ. ʇʦʜʦʙʥʳʡ ʧʝʨʝʭʦʜ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʜʣʷ ʧʦʚʳʰʝ-
ʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʫʣʫʯʰʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʥʠʤ, ʯʪʦ ʩʪʘʣʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʢʠʙʝʨʧʨʝ-
ʩʪʫʧʥʦʩʪʠ ʚ ʈʦʩʩʠʠ. ʕʣʝʢʪʨʦʥʥʳʝ ʫʯʝʪʥʳʝ ʢʥʠʛʠ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʫʶʪ ʩʚʝʜʝʥʠʷ ʦ ʢʣʠʝʥʪʘʭ, ʧʨʦʜʫʢʪʘʭ ʠ 
ʟʘʢʘʟʯʠʢʘʭ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʣʫʯʰʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʪʯʝʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʕʪʦ 
ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʝʰʘʪʴ ʣʶʙʳʝ ʩʧʦʨʳ ʤʝʞʜʫ ʩʪʦʨʦʥʘʤʠ. ʊʘʢʞʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘ-
ʙʦʪʝ ʃʇ ʜʘʪʯʠʢʠ IoT, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ, ʥʘʯʠʥʘʷ ʩ ʤʦʥʠʪʦʨʠʥʛʘ 
ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʫʟʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʢʦʥʪʨʦʣʝʤ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ 
ʫʩʣʦʚʠʷʤʠ ʭʨʘʥʝʥʠʷ ʪʦʚʘʨʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʂʊ ʩʣʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʩʦʚʨʝ-
ʤʝʥʥʦʛʦ ʨʳʥʢʘ ʚ ʧʣʘʥʝ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. ʕʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 
ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ ʩʝʪʷʤʠ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʙʳʩʪʨʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 
ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʩʧʨʦʩʝ. ʂʊ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʥʷʣʠ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʘʥʘʣʠʟʝ, 
ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʚ ʙʠʟʥʝʩʝ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʃʇ. 
ɺ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʛʜʝ ʨʳʥʢʠ ʚʳʩʦʢʦ ʨʝʥʪʘʙʝʣʴʥʳ, ʣʦʛʠʩʪʠʢʘ ʧʦʩʪʦʷʥʥʦ ʟʘʜʝʡʩʪʚʦʚʘʥʘ 
ʫʧʨʘʚʣʝʥʠʠ ʧʦʪʦʢʘʤʠ ʪʦʚʘʨʦʚ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʧʝʨʝʜʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʂʊ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǮǯǧǪǭǥǤǬǧǤ ǣǡǲǴǳǟǩǱǭǯǬǭǨ 
ǟǲǱǤǬǱǧǳǧǩǟǵǧǧ ǮǭǪǻǦǭǡǟǱǤǪǤǨ Ǯǯǧ 
ǮǭǫǭǸǧ ǥǤǰǱǭǡ ǣǪǾ ǣǭǰǱǲǮǟ ǩ ?LBPMGB 
ǲǰǱǯǭǨǰǱǡǲ ǰ ǧǰǮǭǪǻǦǭǡǟǬǧǤǫ 
ǬǤǨǯǭǬǬǭǨ ǰǤǱǧ 

 
 
 
 

ǪȄȘȄȌȉȍ ǰȄȏȂȄȈ ǣȋȇȑȏȇȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʐʪʝʥʥʠʢʦʚ ɼʤʠʪʨʠʡ ɻʝʥʥʘʜʴʝʚʠʯ 
ʢ.ʪ.ʥ, ʜʦʮʝʥʪ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʌɻɸʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆè 
 

ɹʦʦʧʫʙʯʡʸ: ʩʦʚʨʝʤʝʥʥʳʝ Android ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʞʠʟʥʠ 
ʣʶʜʝʡ. ʅʘ ʜʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳ 
ʜʣʷ ʯʝʣʦʚʝʢʘ. ɽʩʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʫʜʘʩʪʩʷ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʵʪʠʤ ʧʨʠʣʦʞʝʥʠʷʤ, ʪʦ ʞʝʨʪʚʝ ʤʦʞʝʪ 
ʙʳʪʴ ʥʘʥʝʩʝʥ ʫʱʝʨʙ, ʧʦʵʪʦʤʫ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ ʥʝʦʙʭʦʜʠʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʱʠʪʘ, 
ʧʦʤʠʤʦ ʦʩʥʦʚʥʦʡ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ɼʣʷ ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʳ ʢʨʠʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤ 
ʚʪʦʨʦʡ ʬʘʢʪʦʨ ʟʘʱʠʪʳ, ʚ ʨʦʣʠ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʞʝʩʪʳ. ɾʝʩʪʳ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʫʥʠʢʘʣʴʥʳʤʠ 
ʠ ʩʣʦʞʥʳʤʠ ʜʣʷ ʚʦʩʩʦʟʜʘʥʠʷ, ʯʝʤ ʦʙʨʘʟʮʳ ʥʘ ʵʢʨʘʥʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ 
ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʚʳʙʨʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠʣʦʞʝʥʠʷʤ ʜʦ ʤʦʤʝʥʪʘ ʨʘʟ-
ʙʣʦʢʠʨʦʚʢʠ ʩ ʧʦʤʦʱʴʶ ʞʝʩʪʘ, ʢʦʪʦʨʳʡ ʟʘʜʘʣ ʧʦʣʴʟʦʚʘʪʝʣʴ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: Android-ʧʨʠʣʦʞʝʥʠʝ, App Locker, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʞʝʩʪʦʚ, ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʟʘʱʠʪʘ 
Android-ʫʩʪʨʦʡʩʪʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʞʝʩʪʦʚʳʭ ʜʚʠʞʝʥʠʡ. 
 
TWO-FACTOR USER AUTHENTICATION APPLICATION USING GESTURES TO ACCESS AN ANDROID 
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Abstract: modern Android devices are becoming more and more important components of people's lives. Ap-
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʤʘʨʪʬʦʥ ʩʪʘʣ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʅʘ ʜʘʥʥʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʤʝʩʩʝʥ-
ʜʞʝʨʳ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʩʪʨʠʤʠʥʛʦʚʳʝ ʩʝʨʚʠʩʳ, ʠʛʨʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʉʨʝʜʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʨʠʣʦʞʝʥʠʡ ʦʪʜʝʣʴʥʦ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʙʘʥʢʦʚʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʧʨʠʣʦʞʝʥʠʷ ʛʝʥʝ-
ʨʘʪʦʨʳ ʢʦʜʦʚ ʜʚʫʭʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʧʨʠʣʦʞʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. ɼʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩʪʦʠʪ 
ʦʪʥʝʩʪʠ ʢ ʦʪʜʝʣʴʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʠʣʦʞʝʥʠʡ çʦʩʦʙʦʡ ʚʘʞʥʦʩʪʠè, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠʣʦʞʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ 
ʦʯʝʥʴ ʚʘʞʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʞʠʟʥʴ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ ʢʘʢʦʡ-ʪʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʩʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʧʨʠʣʦʞʝʥʠʷʤ çʦʩʦʙʦʡ 
ʚʘʞʥʦʩʪʠè, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʩʤʘʨʪʬʦʥ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ, ʪʦ ʜʘʥʥʦʤʫ ʯʝʣʦʚʝʢʫ ʤʦʞʝʪ ʙʳʪʴ ʥʘʥʝʩʝʥ 
ʩʝʨʴʝʟʥʳʡ ʫʱʝʨʙ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʧʦʧʨʘʚʠʤ ʚ ʜʘʣʴʥʝʡʰʠʤ. ʇʦʵʪʦʤʫ ʟʘʱʠʪʝ ʧʨʠʣʦʞʝʥʠʡ, ʦʪ-
ʥʦʩʷʱʠʭʩʷ ʢ ʢʘʪʝʛʦʨʠʠ çʦʩʦʙʦʡ ʚʘʞʥʦʩʪʠè, ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʦʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ 
ʩʤʘʨʪʬʦʥʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Android, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʣʦʢʠʨʦʚʢʠ ʫʩʪʨʦʡ-
ʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʩʨʝʜʩʪʚ, ʢʘʢ ʇʀʅ-ʢʦʜ ʠʣʠ ʛʨʘʬʠʯʝʩʢʠʡ ʢʣʶʯ, ʥʦ ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʥʘʜʝʞʥʳʝ ʜʣʷ ʟʘʱʠʪʳ ʚʘʞʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

ɻʨʘʬʠʯʝʩʢʠʡ ʢʣʶʯ ʠʤʝʝʪ ʩʣʘʙʳʝ ʤʝʩʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥ ʦʛʨʘʥʠʯʝʥ ʢʘʢʠʤ-ʪʦ ʧʘʪʪʝʨʥʦʤ, ʢʦʪʦʨʳʡ 
ʣʝʛʢʦ ʚʟʣʘʤʳʚʘʝʪʩʷ, ʪʘʢʞʝ ʧʨʠ ʨʘʟʙʣʦʢʠʨʦʚʢʝ ʥʘ ʵʢʨʘʥʝ ʦʩʪʘʶʪʩʷ ʞʠʨʦʚʳʝ ʩʣʝʜʳ ʦʪ ʧʘʣʴʮʝʚ, ʢʦʪʦʨʳʝ 
ʚʳʜʘʶʪ ʥʫʞʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʝʜʠʥʷʝʤʳʭ ʪʦʯʝʢ [1]. ʇʨʠ ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʟʘʜʫʤʳʚʘʝʪʩʷ 
ʦʙʦ ʚʩʝʭ ʵʪʠʭ ʥʶʘʥʩʘʭ. ʇʀʅ-ʢʦʜ ʠʤʝʝʪ ʧʦʭʦʞʠʝ ʩʣʘʙʳʝ ʤʝʩʪʘ, ʯʪʦ ʠ ʛʨʘʬʠʯʝʩʢʠʡ ʢʣʶʯ, ʥʦ ʢ ʜʘʥʥʦʤʫ 
ʤʝʪʦʜʫ ʟʘʱʠʪʳ ʜʦʙʘʚʣʷʝʪʩʷ ʝʱʝ ʨʠʩʢ ʚʟʣʦʤʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʣʫʯʰʝʡ ʟʘʱʠʪʳ ʧʨʠʣʦʞʝʥʠʡ çʦʩʦʙʦʡ ʚʘʞʥʦʩʪʠè ʥʝʦʙʭʦʜʠʤ ʚʪʦʨʦʡ ʬʘʢʪʦʨ ʟʘʱʠʪʳ 
ʧʦʤʠʤʦ ʚʩʪʨʦʝʥʥʳʭ ʚ ʩʠʩʪʝʤʫ, ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʬʘʢʪʦʨʘ ʟʘʱʠʪʳ ʧʦʜʭʦʜʠʪ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʨʠ ʧʦ-
ʤʦʱʠ ʞʝʩʪʦʚʳʭ ʜʚʠʞʝʥʠʡ. ɾʝʩʪʦʚʳʝ ʜʚʠʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʦʚʝʨʰʝʥʥʦ ʫʥʠʢʘʣʴʥʳʤʠ ʠ ʥʝ ʦʛʨʘʥʠʯʠ-
ʚʘʪʴʩʷ ʢʘʢʠʤ-ʣʠʙʦ ʰʘʙʣʦʥʦʤ, ʢʘʢ ʛʨʘʬʠʯʝʩʢʠʡ ʢʣʶʯ ʠʣʠ ʇʀʅ-ʢʦʜ, ʪʘʢʞʝ ʦʥʠ ʥʝ ʦʩʪʘʚʣʷʶʪ ʥʠʢʘʢʠʭ 
ʩʣʝʜʦʚ ʥʘ ʵʢʨʘʥʝ ʩʤʘʨʪʬʦʥʘ. ʂ ʪʦʤʫ ʞʝ ʜʦʙʘʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʘʢʠʝ ʢʘʢ ʩʢʦʨʦʩʪʴ 
ʞʝʩʪʦʚʦʛʦ ʜʚʠʞʝʥʠʷ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʘʤʝʨʳ ʠ ʤʠʤʠʢʘ ʩʘʤʦʛʦ ʞʝʩʪʦʚʦʛʦ ʜʚʠʞʝʥʠʷ, ʯʪʦ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ 
ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʧʨʠʣʦʞʝʥʠʡ çʦʩʦʙʦʡ ʚʘʞʥʦʩʪʠè ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʟʨʘʙʦʪʘʪʴ 
ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʚʫʭʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠ ʧʦʤʦʱʠ ʞʝʩʪʦʚ ʜʣʷ ʜʦʩʪʫ-
ʧʘ ʢ Android ʫʩʪʨʦʡʩʪʚʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʨʝʘʣʠʟʘʮʠʷ Android ʧʨʠʣʦʞʝʥʠʷ ʜʚʫʭʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘ-
ʮʠʠ ʥʘ ʦʩʥʦʚʝ ʞʝʩʪʦʚʳʭ ʜʚʠʞʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʙʣʦʢʠʨʫʝʤʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʘ 
ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʦʡ ʩʦʙʠʨʘʝʪʩʷ ʥʘʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʘʷ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ.  

ɺ ʥʘʯʘʣʝ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʜʝʩʢʪʦʧʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 
ɺ ʢʘʯʝʩʪʚʝ ʘʨʭʠʪʝʢʪʫʨʳ ʤʦʜʝʣʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʨʝʢʫʨʨʝʥʪʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ [2]. ʉʘʤʘ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ 
ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ TensorFlow [3], ʚ ʢʘʯʝʩʪʚʝ ʬʦʨʤʘʪʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʜʘʥ-
ʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʥʘ ʧʷʪʠ ʧʘʣʴʮʘʭ ʢʠʩʪʠ ʨʫʢʠ, ʧʦʣʫʯʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ OpenCV [4] ʠ MediaPipe [5]. ɼʘʣʝʝ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʩʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʪʨʝʭ ʪʠʧʦʚ ʞʝ-
ʩʪʦʚ: ʜʚʠʞʝʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʜʚʠʞʝʥʠʷ, ʞʝʩʪ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ. ʇʦʩʣʝ ʩʙʦʨʘ ʜʘʥʥʳʭ ʙʳʣʦ 

plications that can be critically important for a person are installed on these devices. If an attacker manages to 
gain access to these applications, the victim may be harmed, so critical applications need additional protection 
in addition to the main one in the operating system. To reliably protect critical applications, a second protection 
factor is needed, which can be gestures. Gestures can be more unique and difficult to recreate than the pat-
terns on the screen. In this work, an application was developed that restricts access to user-selected applica-
tions until unblocked using a gesture specified by the user. 
Key words: Android application, App Locker, gesture recognition, neural network, protection of Android devic-
es, classification of gesture movements. 
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ʚʳʧʦʣʥʝʥʦ ʦʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ɼʘʣʝʝ ʧʦʩʣʝ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʠʨʦ-
ʚʘʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʘ ʢʦʨʨʝʢʪʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʞʝʩʪʘ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ. ʊʘʢʞʝ ʙʳʣʦ 
ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʦʩʪʷʟʘʪʝʣʴʥʳʤ ʘʪʘʢʘʤ: ʟʘʜʘʚʘʣʠʩʴ ʨʘʟ-
ʣʠʯʥʳʝ ʩʣʫʯʘʡʥʳʝ ʞʝʩʪʳ.  

ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ Android-ʧʨʠʣʦʞʝʥʠʷ ʜʚʫʭʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦ-
ʚʝ ʞʝʩʪʦʚʳʭ ʜʚʠʞʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʙʣʦʢʠʨʫʝʤʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʉʥʘʯʘʣʘ ʙʳʣ 
ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʣʦʞʝʥʠʷ. ɼʘʣʝʝ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ 
ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʧʠʩʢʘ ʟʘʙʣʦʢʠʨʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʦʙʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʠ ʜʨʫʛʦʡ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘ-
ʮʠʠ. ɼʘʣʴʰʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚʝʨʩʪʢʘ ʵʢʨʘʥʦʚ ʘʢʪʠʚʥʦʩʪʝʡ ʠ ʬʨʘʛʤʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʧʨʦʝʢʪʠʨʦ-
ʚʘʥʥʦʤʫ ʨʘʥʝʝ ʠʥʪʝʨʬʝʡʩʫ. ʇʦʩʣʝ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʚ ʚʠʜʝ Object 
Relation Model ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ Room [6]. ɼʘʣʝʝ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ Back-end ʯʘʩʪʠ ʵʢʨʘʥʦʚ ʘʢ-
ʪʠʚʥʦʩʪʝʡ ʠ ʬʨʘʛʤʝʥʪʦʚ. ʇʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʵʢʨʘʥʦʚ ʘʢʪʠʚʥʦʩʪʝʡ ʠ ʬʨʘʛʤʝʥʪʦʚ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ 
ʨʝʘʣʠʟʘʮʠʷ ʩʝʨʚʠʩʘ AccessibilityService ʜʣʷ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ. ɼʘʣʝʝ ʙʳʣʘ ʨʝʘ-
ʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʦʙʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʚ ʧʨʠʣʦʞʝʥʠʝ.  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʣʘʩʴ ʜʦʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɹʳʣʘ ʚʳʧʦʣʥʝʥʘ ʢʘʣʠʙʨʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʩʝʨʚʠʩʘ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 
ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʪʢʣʠʢʘ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʠʣʦʞʝʥʠʡ ʠʟ ʟʘʙʣʦʢʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ. ʊʘʢʞʝ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ 
ʨʝʘʣʠʟʘʮʠʷ ʧʦʣʫʯʝʥʠʷ ʧʨʘʚ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʚ ʮʝʣʷʭ ʫʩʪʨʘʥʝʥʠʷ ʫʛʨʦʟʳ ʫʜʘʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʟʣʦ-
ʫʤʳʰʣʝʥʥʠʢʦʤ.  

ʌʠʥʘʣʴʥʳʤ ʵʪʘʧʦʤ ʙʳʣʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʛʦʪʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʫʷʟʚʠʤʦʩʪʠ. ɹʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ 
ʧʨʦʚʝʨʢʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʫʜʘʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ, ʧʨʦʚʝʨʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʡʨʦʥʥʦʡ 
ʩʝʪʠ, ʟʘʛʨʫʞʝʥʥʦʡ ʚ ʧʨʠʣʦʞʝʥʠʝ, ʢ ʩʦʩʪʷʟʘʪʝʣʴʥʳʤ ʘʪʘʢʘʤ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʢʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ 
ʟʘʙʣʦʢʠʨʦʚʘʥʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ. 
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ʉʡʪ. 2. ʁʦʫʞʩʭʞʢʪ ʝʞʪʣʫʧʨʦʧʢ ʨʩʧʜʩʙʥʥʴ 
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ʧʦʤʦʱʠ ʞʝʩʪʦʚ ʜʣʷ Android ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʜʝʩʢʪʦʧʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʚ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʦʨ 
ʜʘʥʥʳʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ. ʀʥʪʝʨ-
ʬʝʡʩ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1, ʥʘ ʜʘʥʥʦʤ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝ-
ʥʳ: ʛʣʘʚʥʳʡ ʵʢʨʘʥ, ʥʘ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʠ ʙʣʦʢʠʨʦʚʢʘ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʘ-
ʛʨʫʟʢʘ ʦʙʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʦ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠ ʟʘʧʫʩʢʝ ʙʣʦ-
ʢʠʨʫʝʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʙʣʦʢʠʨʦʚʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ; ʨʘʟʜʝʣ ʚʳʙʦʨʘ 
ʙʣʦʢʠʨʫʝʤʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʊʘʢʞʝ ʥʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʠʥʪʝʨʬʝʡʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʝʩʢʪʦʧʥʦʡ ʧʨʦ-
ʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʦʟʜʘʝʪ ʜʘʪʘʩʝʪ ʠ ʦʙʫʯʘʝʪ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ, ʢʦʪʦʨʫʶ ʚ ʜʘʣʴʥʝʡʰʠʤ 
ʟʘʛʨʫʞʘʝʪ ʚ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʪʘʢʞʝ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʪʝ-
ʩʪʠʨʦʚʘʥʠʝ ʫʞʝ ʦʙʫʯʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʚʳʚʦʜʠʪʴʩʷ ʚ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ʣʦʛʦʚ, 
ʢʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʥʘ ʜʘʥʥʦʤ ʨʠʩʫʥʢʝ, ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʦʙʫʯʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, 
ʝʝ ʪʦʯʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 97,53%, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ.  
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ǠǤǱǭǬ Ǭǟ ǦǟǮǭǪǬǧǱǤǪǤ ǧǦ ǠǤǱǭǬǬǭǢǭ 
Ǫǭǫǟ 

ǾȉȍȁȊȄȁ ǰȄȏȂȄȈ ǟȊȄȉȐȄȄȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ  

ʌɻɹʆʋ ɺʆ çʊʦʣʴʷʪʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʐʠʰʢʘʥʦʚʘ ɺʘʣʝʥʪʠʥʘ ʅʠʢʦʣʘʝʚʥʘ 
ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʊʦʣʴʷʪʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʧʨʦʠʩʭʦʜʠʪ ʜʝʤʦʥʪʘʞ ʩʪʘʨʦʛʦ ʚʝʪʭʦʛʦ ʠ ʧʦʚʨʝʞʜʝʥʥʦʛʦ 

ʞʠʣʴʷ. ɺ ʩʣʝʜʩʪʚʠʠ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʨʘʙʦʪ, ʤʦʞʝʪ ʧʦʷʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʦʣʴʰʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʪʘʢʠʝ ʦʪʭʦʜʳ ʤʦʛʫʪ ʩʪʘʪʴ ʦʛʨʦʤʥʳʤ 
ʨʝʟʝʨʚʦʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ ʧʨʠ ʜʝʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪʘʭ ʩʦʩʪʦʠʪ ʠʟ ʙʦʷ 
ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ. ɼʣʷ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ, ʚʢʣʶʯʘʷ ʦʪʜʝʣʝʥʠʝ 
ʩʪʘʣʴʥʳʭ ʘʨʤʘʪʫʨʥʳʭ ʩʪʝʨʞʥʝʡ ʦʪ ʙʝʪʦʥʥʦʡ ʤʘʩʩʳ, ʩ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʧʣʘʚʢʦʡ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ 
ʱʝʙʥʷ ʠ ʧʝʩʯʘʥʦʛʦ ʦʪʩʝʚʘ ʠʟ ʙʦʷ ʙʝʪʦʥʘ. 

ʇʨʠ ʵʪʦʤ ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʚ ʩʣʝʜʩʪʚʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʚʪʦ-
ʨʠʯʥʳʝ ʟʘʧʦʣʥʠʪʝʣʠ ʠʟ ʙʝʪʦʥʥʦʛʦ ʣʦʤʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʩʪʫʧʘʶʪ ʧʨʠʨʦʜʥʳʤ ʠ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʙʝʪʦʥʝ. [1,2] 

ʇʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʜʣʷ ʚʩʝʛʦ ʤʠʨʘ. ɺ ʪʝ-

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʟʘʪʨʦʥʫʪ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʚʪʦʨʠʯʥʦ-
ʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʙʝʪʦʥʥʦʛʦ ʣʦʤʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʫʪʝʤ ʜʨʦʙʣʝʥʠʷ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 
ʇʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʙʝʪʦʥʘ ʥʘ ʦʩʥʦʚʝ ʟʘʧʦʣʥʠʪʝʣʝʡ ʠʟ ʜʨʦʙʣʝʥʦʛʦ ʱʝʙʥʷ ʠ 
ʧʝʩʢʘ ʠʟ ʦʪʩʝʚʘ ʜʨʦʙʣʝʥʠʷ ʙʝʪʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʦʙʨʘʟ-
ʮʦʚ ʩʦʧʦʩʪʘʚʠʣʠ ʩ ʧʨʦʯʥʦʩʪʴʶ ʙʝʪʦʥʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʣʥʠʪʝʣʝʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɹʝʪʦʥ, ʙʝʪʦʥʥʳʡ ʣʦʤ, ʦʪʭʦʜʳ, ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʟʘʧʦʣʥʠʪʝʣʴ, ʱʝʙʝʥʴ, ʛʨʘʚʠʡ, 
ʧʨʦʯʥʦʩʪʴ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ. 
 

CONCRETE ON A CONCRETE SCRAP AGGREGATE 
 

Yakovlev Sergey Alekseevich 
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Abstract: The article raises the question of the possibility of using in the construction industry, a secondary 
aggregate based on concrete scrap obtained by crushing concrete structures. 
Tests of manufactured concrete samples based on aggregates from crushed crushed stone and sand from the 
crushing screening of concrete structures were carried out, as well as the strength characteristics of these 
samples were compared with the strength of concretes made on the basis of natural aggregates. 
Key words: Concrete, concrete scrap, waste, Portland cement, aggregate, crushed stone, gravel, strength, 
roughness. 
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚʦ ʤʥʦʞʝʩʪʚʝ ʩʪʨʘʥ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʦʪʭʦʜʦʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʪʦʥʘ, ʧʦ-
ʣʫʯʝʥʥʳʭ ʧʨʠ ʩʥʦʩʝ ʟʜʘʥʠʡ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʪʦʨʩʳʨʴʷ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ.  

1. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ ʦʪʭʦʜʦʚ.  
2. ʇʦʤʦʛʘʝʪ ʩʙʝʨʝʛʘʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ.  
3. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ, ʪʘʢ ʢʘʢ ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʤʦʛʫʪ ʙʳʪʴ ʥʠʞʝ, ʯʝʤ ʟʘʪʨʘʪʳ ʥʘ ʜʦʙʳʯʫ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʨʚʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ʆʜʥʘʢʦ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʚʣʠʷʥʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʩʳʨʴʷ ʥʘ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ.  
ɺ ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʙʝʪʦʥ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ, ʠʩ-

ʧʳʪʳʚʘʷ ʩʞʘʪʠʝ, ʨʘʩʪʷʞʝʥʠʝ, ʠʟʛʠʙ, ʩʢʘʣʳʚʘʥʠʝ.  
ʇʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʧʨʠ ʩʞʘʪʠʠ ʟʘʚʠʩʠʪ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʮʝʤʝʥʪʘ, ʚʦʜʦʮʝʤʝʥʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʢʘʯʝ-

ʩʪʚʘ ʟʘʧʦʣʥʠʪʝʣʝʡ, ʩʪʝʧʝʥʠ ʫʧʣʦʪʥʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠ ʫʩʣʦʚʠʡ ʪʚʝʨʜʝʥʠʷ, ʪʘʢʞʝ ʩʪʦʠʪ ʦʙʨʘʱʘʪʴ 
ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʟʘʧʦʣʥʠʪʝʣʝʤ ʠ ʮʝʤʝʥʪʦʤ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʝʪʦʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʤʝʣʢʦʛʦ 
ʠ ʢʨʫʧʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʠʟ ʙʝʪʦʥʥʦʛʦ ʣʦʤʘ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʷ ʚʠʜʘ ʟʘʧʦʣʥʠʪʝʣʷ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʙʝʪʦʥʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʢʨʦʥʘʧʦʣʥʠʪʝʣʝʡ.  

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʙʝʪʦʥʘ ʧʨʠʤʝʥʷʣʠʩʴ: 
1. ʧʝʩʦʢ ʂʘʤʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʤʦʜʫʣʝʤ ʢʨʫʧʥʦʩʪʠ ʄʢʨ = 3,53; 
2. ʧʝʩʦʢ ɺʦʣʞʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʤʦʜʫʣʝʤ ʢʨʫʧʥʦʩʪʠ ʄʢʨ = 1,3; 
3. ʧʝʩʦʢ ʜʨʦʙʣʝʥʳʡ ʠʟ ʧʦʨʦʜ ʛʨʘʥʦʜʠʦʨʠʪʦʚ ʧʨʦʯʥʦʩʪʴ. 1400ʢʛ/ʩʤ2 ʩ ʤʦʜʫʣʝʤ ʢʨʫʧʥʦʩʪʠ ʄʢʨ = 

3,4; 
4. ʧʝʩʦʢ ʠʟ ʦʪʩʝʚʘ ʜʨʦʙʣʝʥʠʷ ʙʝʪʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʤʦʜʫʣʝʤ ʢʨʫʧʥʦʩʪʠ ʄʢʨ =2,99; 
5. ʱʝʙʝʥʴ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʤʘʨʢʠ ʧʦ ʜʨʦʙʠʤʦʩʪʠ ʚ ʮʠʣʠʥʜʨʝ ʄ600; 
6. ʱʝʙʝʥʴ ʛʨʘʥʠʪʥʳʭ ʧʦʨʦʜ ʤʘʨʢʠ ʧʦ ʜʨʦʙʠʤʦʩʪʠ ʚ ʮʠʣʠʥʜʨʝ ʄ1200; 
7. ʱʝʙʝʥʴ ʠʟ ʦʪʩʝʚʘ ʜʨʦʙʣʝʥʠʷ ʙʝʪʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʨʢʠ ʧʦ ʜʨʦʙʠʤʦʩʪʠ ʚ ʮʠʣʠʥʜʨʝ ʄ800; 
8. ʚ ʢʘʯʝʩʪʚʝ ʚʷʞʫʱʝʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʎɽʄ I 42,5ʅ ɺʦʣʴʩʢʦʛʦ ʟʘʚʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʨʝ-

ʙʦʚʘʥʠʷʤ [3].  
9. ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ ʪʦʚʘʨʥʦʡ ʤʘʨʢʠ AXTON; 
10. ʤʠʢʨʦʥʘʧʦʣʥʠʪʝʣʴ ʤʝʪʘʢʘʦʣʠʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ çʉʠʥʝʨʛʦè; 
11. ʤʠʢʨʦʥʘʧʦʣʥʠʪʝʣʴ ʤʠʢʨʦʢʨʝʤʥʝʟʝʤ. 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʱʝʙʥʷ ʠ ʧʝʩʢʘ ʠʟ ʦʪʩʝʚʘ ʜʨʦʙʣʝʥʠʷ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʝɦ-

ʢʦʚʘʷ ʜʨʦʙʠʣʢʘ ʤʘʨʢʠ ɼʄʎ 80Ĭ150, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʩʝʠʚʘʥʠʝʤ, ʯʝʨʝʟ ʥʘʙʦʨ ʩʠʪ. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʝʪʦʥʘ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʙʝʪʦʥʥʳʝ ʦʙʨʘʟʮʳ ʩ 

ʨʘʟʤʝʨʘʤʠ 70ʭ70ʭ70 ʤʤ ʠʟ ʩʤʝʩʝʡ ʩ ʧʣʦʪʥʦʩʪʴʶ ʚ ʜʠʘʧʘʟʦʥʝ 2111 ï 2274 ʢʛ/ʤ3  
ʆʙʨʘʟʮʳ ʙʝʪʦʥʘ ʚʳʜʝʨʞʠʚʘʣʠʩʴ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʪʚʝʨʜʝʥʠʷ ʚ ʪʝʯʝʥʠʠ 28 ʩʫʪʦʢ.  
ʀʩʧʳʪʘʥʠʷ ʥʘ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠ-

ʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. [4] 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʝʩʩ ʤʘʨʢʠ çʇɻ-50è. 
ʉʦʩʪʘʚʳ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ (ʪʘʙʣ. 1). 
ʇʨʠ ʩʭʦʞʠʭ ʩʦʩʪʘʚʘʭ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ, ʩʤʝʩʴ ʥʘ ʧʝʩʢʝ ʠʟ ʦʪʩʝʚʘ ʜʨʦʙʣʝʥʠʷ ʧʦʢʘʟʘʣ ʤʝʥʴʰʫʶ 

ʧʦʜʚʠʞʥʦʩʪʴ, ʯʝʤ ʥʘ ʜʨʫʛʠʭ ʚʠʜʘʭ ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ. ʇʝʩʦʢ ʠʟ ʦʪʩʝʚʘ ʜʨʦʙʣʝʥʠʷ ʙʝʪʦʥʥʳʭ ʢʦʥ-
ʩʪʨʫʢʮʠʡ, ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ, ʟʘ ʩʯʝʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʥʘʣʠʯʠʷ ʨʘʥʝʝ ʥʘʣʠʧʰʝʛʦ ʨʘʩʪʚʦ-
ʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʤʝʩʴ ʥʘ ʦʩʥʦʚʝ ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʠʟ ʦʪʩʝʚʘ ʜʨʦʙʣʝʥʠʷ ʙʦʣʝʝ ʞʝʩʪʢʘʷ ʠ ʦʙ-
ʣʘʜʘʝʪ ʤʝʥʴʰʝʡ ʧʦʜʚʠʞʥʦʩʪʴʶ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʠʨʦʜʥʳʤʠ ʟʘʧʦʣʥʠʪʝʣʷʤʠ.  

ʄʝʣʢʠʡ ʠ ʢʨʫʧʥʳʡ ʟʘʧʦʣʥʠʪʝʣʴ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩʤʝʩʝʡ ʦʪʣʠʯʘʝʪʩʷ ʢʘʢ ʚʥʝʰʥʝ, ʪʘʢ ʠ ʧʦ ʭʠʤʠʯʝ-
ʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʠʭ ʜʦʙʳʯʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠ 
ʩʞʘʪʠʠ (ʪʘʙʣ. 2, ʨʠʩ. 1,2). 
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ʋʙʚʤʡʯʙ 1  
ʊʧʪʫʙʛʴ ʚʞʫʧʦʦʴʮ ʪʥʞʪʞʢ 

ˉ ʧʘʨʪʠʠ 1 2 3 4 5 6 7 8 

ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ 665 683 643 678 681 847 825 817 

ʇʝʩʦʢ ɺʦʣʞʩʢʠʡ 638 656 - - - - - - 

ʇʝʩʦʢ ʜʨʦʙʣʝʥʳʡ - - 617 - - - - - 

ʇʝʩʦʢ ʂʘʤʩʢʠʡ - - - 651 654 - - - 

ʇʝʩʦʢ ʠʟ ʦʪʩʝʚʘ ʙʝʪʦʥʘ - - - - - 510 425 357 

ʑʝʙʝʥʴ ʢʘʨʙʦʥʘʪʥʳʡ 605 - 585 617 - - - - 

ʑʝʙʝʥʴ ʛʨʘʥʠʪʥʳʡ - 621 - - 620 - - - 

ʑʝʙʝʥʴ ʠʟ ʦʪʩʝʚʘ 
ʜʨʦʙʣʝʥʠʷ 

- - - - - 485 403 339 

ɺʦʜʘ 300 307 291 306 306 380 411 399 

ʉʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ 7 7 6 7 7 8 8 8 

ʄʝʪʘʢʘʦʣʠʥ - - - - - - - 191 

ʄʠʢʨʦʢʨʝʤʥʝʟʝʤ - - - - - - 71 - 

ʇʣʦʪʥʦʩʪʴ ʙʝʪʦʥʥʦʡ 
ʩʤʝʩʠ 

2215 2274 2142 2259 2268 2230 2143 2111 

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ, ʢʛ/ʤ3 

 
ʋʙʚʤʡʯʙ 2 

ʉʞʠʬʤʵʫʙʫʴ ʡʪʨʴʫʙʦʡʢ ʦʙ ʨʩʧʰʦʧʪʫʵ ʨʩʡ ʪʟʙʫʡʡ ʚʞʫʧʦʦʴʮ ʧʚʩʙʠʯʧʛ Rʪʟ, ʣʜ/ʪʥ2. 

ˉ ʧʘʨʪʠʠ 1 2 3 4 5 6 7 8 
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7-ʝ ʩʫʪʢʠ 
418 434 526 442 446 454 416 425 

14-ʝ ʩʫʪʢʠ 
442 454 559 503 479 500 449 461 

28-ʝ ʩʫʪʢʠ 
478 491 602 560 520 541 520 477 

 

 
ʉʡʪ. 1. ɼʡʪʫʧʜʩʙʥʥʙ ʠʙʛʡʪʡʥʧʪʫʡ ʨʩʧʰʦʧʪʫʡ ʚʞʫʧʦʙ ʨʩʡ ʪʟʙʫʡʡ ʧʫ ʛʩʞʥʞʦʡ 
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7 ʩʫʪʦʢ 14 ʩʫʪʦʢ 28 ʩʫʪʦʢ 

1 ʧʘʨʪʠʷ 2 ʧʘʨʪʠʷ 3 ʧʘʨʪʠʷ 4 ʧʘʨʪʠʷ 5 ʧʘʨʪʠʷ 6 ʧʘʨʪʠʷ 7 ʧʘʨʪʠʷ 8 ʧʘʨʪʠʷ 
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ʉʡʪ. 2  ʄʡʦʞʢʦʴʢ ʜʩʙʭʡʣ ʠʙʛʡʪʡʥʧʪʫʡ ʨʩʧʰʦʧʪʫʡ ʚʞʫʧʦʙ ʨʩʡ ʪʟʙʫʡʡ ʧʫ ʛʩʞʥʞʦʡ 

 
ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʥʘʠʚʳʩʰʘʷ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʦʙʝʩʧʝʯʝʥʘ ʚ ʧʘʨʪʠʠ ˉ3, ʥʘ ʦʩʥʦʚʝ ʜʨʦʙʣʝʥʥʦʛʦ ʧʝʩʢʘ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʦʜʥʦʨʦʜʥʦʩʪʠ, ʦʜʥʘ-
ʢʦ ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʦʙʨʘʟʝʮ ʧʦʣʥʦʩʪʴʶ ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʙʝʪʦʥʥʳʭ ʦʪʭʦʜʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʘʨʪʠʷ ˉ6, 
ʪʦ ʤʳ ʫʚʠʜʠʤ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ, ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ, ʜʘʞʝ ʙʦʣʴʰʝ ʯʝʤ ʥʘ 
ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʣʥʠʪʝʣʷʭ.  

ʊʘʢʞʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ, ʩʪʦʠʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʥʘʧʦʣʥʠʪʝʣʝʡ ʚ 
ʩʦʩʪʘʚʘʭ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʝʡ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʷ ʠ ʧʨʠʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʩʚʦʡʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʥʦʛʦ ʤʠʢʨʦʥʘʧʦʣʥʠʪʝʣʷ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʭʦ-
ʜʦʚ ʠʟ ʙʝʪʦʥʥʦʛʦ ʣʦʤʘ, ʚ ʢʘʯʝʩʪʚʝ ʤʝʣʢʦʛʦ ʠ ʢʨʫʧʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ, ʷʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɺʪʦʨʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʪʦʥʦʚ [ʊʝʢʩʪ] / ɻʫʩʝʚ ɹ.ɺ., ɿʘʛʫʨʩʢʠʡ ɺ.ɸ.. ʄ.: ʉʪʨʦʡʠʟʜʘʪ, 1988. 

ï 96 ʩ. 
2. ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ [ʊʝʢʩʪ]: ʫʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʨʦʠʪ. ʚʫ-

ʟʦʚ ʠ ʬʘʢ. / ʃ. ʀ. ɼʚʦʨʢʠʥ, ʀ. ɸ. ʇʘʰʢʦʚ. - ʂ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1980. - 144 ʩ. 
3. ɻʆʉʊ 31108-2020 çʎʝʤʝʥʪʳ ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè; 
4. ɻʆʉʊ 10180-2012 çɹʝʪʦʥʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʦ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʘʤè. 
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ǮǭǡǺǷǤǬǧǤ ǬǤǰǲǸǤǨ ǰǮǭǰǭǠǬǭǰǱǧ ǳǤǯǫ 
Ǯǯǧ ǯǤǩǭǬǰǱǯǲǩǵǧǧ 

ǟȔȋȄȃȍȁǿ ǟȊțȀȇȌǿ ǱǿȔȇȏȍȁȌǿ 
ʩʪʫʜʝʥʪ 

ʉʫʨɻʋ çʉʫʨʛʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʘʤʘʢʘʣʝʚ ʉʪʝʧʘʥ ʉʝʨʛʝʝʚʠʯ 
ʢʘʥʜ. ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʉʫʨɻʋ çʉʫʨʛʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʈʝʢʦʥʩʪʨʫʢʮʠʷ, ʩʚʷʟʘʥʥʘʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝʤ ʠ ʧʝʨʝʫʩʪʨʦʡʩʪʚʦʤ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝ-

ʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
ʠ, ʝʝ ʦʙʲʝʤ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʨʘʩʪʘʝʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʜʘʣʝʢʦ ʥʝ ʝʜʠʥʠʯʥʳʤʠ ʩʣʫʯʘʷʤʠ ʘʚʘʨʠʡ, ʦʙʨʫʰʝ-
ʥʠʝʤ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʢʨʳʪʠʷ ʟʜʘʥʠʡ. ʏʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʯʝʣʦʚʝʯʝʩʢʠʤ ʞʝʨʪʚʘʤ, ʥʦʩʠʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ʇʦʵʪʦʤʫ ʟʘʜʘʯʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʬʝʨʤ ʧʦʢʨʳʪʠʡ, ʫʩʠʣʝʥʠʷ ʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʝʪʩʷ ʥʘʩʫʱʥʦʡ ʠ 
ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ 
ʩʪʘʣʴʥʳʭ ʬʝʨʤ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʧʨʦʚʝʜʝʥʠʷ ʫʩʠʣʝʥʠʷ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʣʝʜʫʶ-
ʱʠʝ:  

ɹʦʦʧʫʙʯʡʸ: ʩʪʘʪʴʷ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʨʞʥʷ ʩ ʧʝʨʝʤʝʥʥʳʤ ʩʝʯʝʥʠʝʤ ʩʧʦʩʦ-
ʙʦʤ ʠʭ ʫʩʠʣʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʥʘʢʣʘʜʦʢ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʠʚʘʨʠʚʘʪʴʩʷ ʢ ʩʪʝʨʞʥʶ. ʆʜʥʘʢʦ ʜʣʷ ʫʤʝʥʴʰʝ-
ʥʠʷ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ ʜʣʠʥʫ ʥʘʢʣʘʜʦʢ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʟʥʘʯʘʪʴ ʤʝʥʴʰʝ ʜʣʠʥʳ ʩʪʝʨʞʥʷ, ʪ.ʝ. ʧʦʷʚʣʷʝʪʩʷ 
ʩʪʝʨʞʝʥʴ ʩ ʧʝʨʝʤʝʥʥʳʤ ʧʦ ʝʛʦ ʜʣʠʥʝ ʩʝʯʝʥʠʝʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʘʥʘʣʠʟ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ 
ʩʧʦʩʦʙʥʦʩʪʠ ʩʞʘʪʳʭ ʩʪʝʨʞʥʝʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʢʨʳʪʠʷ ʟʜʘʥʠʡ, ʩʞʘʪʳʝ ʩʪʝʨʞʥʠ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʩʪʘʣʴʥʳʝ ʬʝʨʤʳ, ʥʝʩʫʱʘʷ ʩʧʦ-
ʩʦʙʥʦʩʪʴ ʩʞʘʪʳʭ ʩʪʝʨʞʥʝʡ. 
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Abstract: The article is about the study of increasing the stability of a rod with a variable cross-section by 
strengthening them with the help of linings that will be welded to the rod. However, to reduce the metal con-
sumption, it is proposed to assign the length of the linings less than the length of the rod, i.e. a rod with a cross 
section variable in its length appears. The study includes an analysis of increasing the bearing capacity of 
compressed rods with a minimal increase in metal consumption. 
Key words: building coverings, compressed rods, reconstruction, steel trusses, bearing capacity of com-
pressed rods. 
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- ʦʙʨʘʟʦʚʘʥʠʝ ʧʳʣʝʚʳʭ ʢʦʨʦʢ; - ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʚʝʩʥʳʭ ʢʨʘʥʦʚʳʭ ʧʫʪʝʡ ʧʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; -  ʧʨʝʚʳʰʝʥʠʝ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʢʨʳʪʠʷ ʨʘʩʯʝʪʥʦʡ ʩʥʝʛʦʚʦʡ 
ʥʘʛʨʫʟʢʠ;  - ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʡ ʠ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ;  - 
ʨʘʟʚʠʪʠʝ ʢʦʨʨʦʟʠʠ;  - ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʬʝʨʤʳ ʧʦʢʨʳʪʠʷ ʦʪ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʦʩʚʝ-
ʪʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ; - ʧʦʚʨʝʞʜʝʥʠʷ (ʧʦʛʥʫʪʦʩʪʠ, ʚʤʷʪʠʥʳ ʠ ʪ.ʧ.), ʧʦʣʫ-
ʯʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʤʦʥʪʘʞʘ;  - ʦʰʠʙʢʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ; - ʟʘʤʝʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʢʨʳʪʠʷ, ʧʦ ʧʨʠʯʠʥʝ ʥʝʧʨʠʛʦʜʥʦʩʪʠ ʢ ʵʢʩ-
ʧʣʫʘʪʘʮʠʠ ʠʣʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʢʨʦʚʣʠ ʟʜʘʥʠʷ. 

ʎʧʝ ʡʪʪʤʞʝʧʛʙʦʡʸ. 
ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʘʚʘʨʠʡ ʬʝʨʤ ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʨʞʥʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʩʞʘ-

ʪʠʝ. ʇʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʩʝʯʝʥʠʷ ʩʪʝʨʞ-
ʥʷ, ʥʦ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ ʫʚʝʣʠʯʝʥʠʝ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝ ʧʦ ʚʩʝʡ 
ʜʣʠʥʝ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʨʞʥʷ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʠʯʝ-
ʩʢʦʡ ʪʝʦʨʠʠ, ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚ ʨʘʙʦʪʘʭ ʫʯʝʥʳʭ [2-8], ʦʜʥʘʢʦ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʨʘʩʯʝʪʘ ʧʨʠ-

ʤʝʥʝʥʠʝ ʵʪʦʡ ʪʝʦʨʠʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʪ.ʢ. ʧʨʠʭʦʜʠʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʫʨʘʚʥʝʥʠʝ ‫  ʧʨʠ 

ʤʦʤʝʥʪʝ ʠʥʝʨʮʠʠ ʩʝʯʝʥʠʷ, ʧʝʨʝʤʝʥʥʦʛʦ ʧʦ ʜʣʠʥʝ ʩʪʝʨʞʥʷ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʪʦ-
ʨʦʛʦ ʧʦʨʷʜʢʘ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʪʦʨʦʛʦ ʧʝʨʝʤʝʥʥʳ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʣʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʝʰʝʥʠʷ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʰʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʨʘʩʯʝʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʙʣʠʞʝʥ-
ʥʳʡ ʧʨʠʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʝʨʞʝʥʴ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝ-
ʯʝʥʠʷ ʟʘʤʝʥʷʝʪʩʷ ʩʪʝʨʞʥʝʤ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʠ ʠʟʛʠʙʝ ʧʦ ʩʠʥʫʩʦʠʜʝ 
ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʥʘʛʨʫʟʢʝ ʜʘʝʪ ʧʨʦʛʠʙ ʪʦʡ ʞʝ ʚʝʣʠʯʠʥʳ, ʯʪʦ ʠ ʜʘʥʥʳʡ ʩʪʝʨʞʝʥʴ [1]. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʩʨʘʚʥʝʥʠʝ ʨʝʰʝʥʠʡ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʨʷʜʝ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʦʢʘʟʳ-
ʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʘʠʙʦʣʴʰʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʝʯʝʥʠʡ ʩʪʝʨʞʥʷ ʧʨʝʚʦʩʭʦ-
ʜʠʪ ʥʘʠʤʝʥʴʰʠʡ ʚʜʚʦʝ, ʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʙʣʠʞʝʥʥʦʡ ʬʦʨʤʫʣʳ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʝ ʚ ʚʝʣʠʯʠʥʝ ʢʨʠʪʠ-
ʯʝʩʢʦʡ ʩʠʣʳ ʦʢʦʣʦ 2%.  

ʉʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʦʛʦ ʧʨʠʝʤʘ, ʦʙʦʙʱʝʥʥʦʡ ʩʠʣʝ, ʧʨʠʣʦʞʝʥʥʦʡ ʧʦʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ ʙʘʣʢʠ, ʩʦʦʪ-
ʚʝʪʩʪʚʫʝʪ ʦʙʦʙʱʝʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ï ʧʨʦʛʠʙ ʧʦʩʝʨʝʜʠʥʝ ʧʨʦʝʤʘ, ʢʦʪʦʨʳʡ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʦʞʥʦ 
ʦʙʦʟʥʘʯʠʪʴ f. ʊʦʛʜʘ ʜʣʷ ʩʪʝʨʞʥʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʚʝʣʠʯʠʥʘ ʵʪʦʡ ʦʙʦʙʱʝʥʥʦʡ ʩʠʣʳ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ: ὖ,  ʛʜʝ U ï ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʠʟʛʠʙʘ ʩʪʝʨʞʥʷ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝ-

ʯʝʥʠʷ. 
ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʣʷ ʩʪʝʨʞʥʷ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʦʙʦʙʱʝʥʥʫʶ ʩʠʣʫ ʤʦʞʥʦ ʥʘʡʪʠ ʘʥʘʣʦʛʠʯʥʦ 

ᶻ

,̋ ʛʜʝ U *ï ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʠʟʛʠʙʘ ʩʪʝʨʞʥʷ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʤ ʨʘʚʝʥʩʪʚʦ. 
ᶻ

 (1) 

ʇʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ʩʪʝʨʞʥʷ ʧʨʠ ʠʟʛʠʙʝ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ:  

Ὗ ᷿ὉὍ,‫ͼὨὼ ‫ ὪÓÉÎὼ,  ʛʜʝ ‫ȟὪȟὼ (ʩʤ.ʨʠʩʫʥʦʢ 1) 

 

 
ʉʡʪ. 1. ʃ ʧʨʩʞʝʞʤʞʦʡʷ ʨʧʫʞʦʯʡʙʤʵʦʧʢ ʶʦʞʩʜʡʡ ʡʠʜʡʚʙ ʪʫʞʩʟʦʸ 

 
ɼʠʬʬʝʨʝʥʮʠʨʫʷ - *ʧʦ ʭ ʜʚʘʞʜʳ, ʧʦʜʩʪʘʚʣʷʷ ʚ ʚʳʨʘʞʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ , ʦʙʦʟʥʘʯʘʷ I ‫ 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʪʝʨʞʥʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʠʥʪʝʛʨʠʨʫʷ ʧʦ ʜʣʠʥʝ ʩʪʝʨʞʥʷ, ʧʦʣʫʯʠʤ 

Ὗᶻ
ᶻ

  (2) 
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ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ, ʧʦʢʘʟʘʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 2.   

 
ʉʡʪ. 2. ʉʙʪʰʞʫʦʙʸ ʪʮʞʥʙ ʪʫʞʩʟʦʸ ʨʞʩʞʥʞʦʦʧʜʧ ʪʞʰʞʦʡʸ 

 

(ʈ-ʜʝʡʩʪʚʫʶʱʝʝ ʩʞʠʤʘʶʱʝʝ ʫʩʠʣʠʝ, Io-ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʫʟʢʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ Ў-ʧʨʠʨʘʱʝʥʠʝ 
ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ, l- ʧʦʣʥʘʷ ʜʣʠʥʘ ʩʪʝʨʞʥʷ,  ʘ-ʜʣʠʥʘ ʫʯʘʩʪʢʘ  ʩ ʤʝʥʴ-
ʰʠʤ ʩʝʯʝʥʠʝʤ ʩʪʝʨʞʥʷ, b-ʜʣʠʥʘ ʫʯʘʩʪʢʘ ʩ ʙʦʣʴʰʠʤ ʩʝʯʝʥʠʝʤ ʩʪʝʨʞʥʷ) 

ʇʨʝʜʩʪʘʚʠʤ, ʯʪʦ Ὅὼȡ ʛʜʝ Ὅὼ Ὅ ЎὍὼ 

ʛʜʝ Ὅ-ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʫʟʢʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ,  
ЎὍ-ʧʨʠʨʘʱʝʥʠʝ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ 
ʇʦʜʩʪʘʚʣʷʷ ʚ ʚʳʨʘʞʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʠ ʧʨʦʚʦʜʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʦ ʜʣʠʥʝ ʚʩʝʛʦ 

ʩʪʝʨʞʥʷ, ʧʦʣʫʯʠʤ: 

Ὗ
ρ

τ
Ὢ
“ὉὍ

ὰ

ρ

ς
Ὢ
“

ὰ
Ὁ ЎὍὼÓÉÎ

“

ὰ
ὼὨὼ 

ɼʠʬʬʝʨʝʥʮʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʩʪʝʨʞʥʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 
ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʩʪʝʨʞʥʷ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦ ʧʨʦʛʠʙʫ, ʥʘʡʜʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ:  

ᶻ ᶻ

 
ᶻ

Ὢ, 

 Ὢ Ὁ᷿ ЎὍὼÓÉÎὼὨὼ, 

ʇʦʩʣʝ ʧʨʠʨʘʚʥʠʚʘʥʠʷ ʩʦʛʣʘʩʥʦ (1), ʧʦʣʫʯʠʤ:   

ὉὍᶻ“

ςὰ
Ὢ  Ὢ

“ὉὍ

ςὰ

“

ὰ
Ὁ ЎὍὼÓÉÎ

“

ὰ
ὼὨὼ 

ʆʪʢʫʜʘ, Ὅᶻ Ὅρ ᷿
Ў
ÓÉÎὼὨὼ)  (3) 

ɻʜʝ I* - ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʠʪʠʯʝʩʢʘʷ ʩʠʣʘ ʜʣʷ ʩʪʝʨʞʥʷ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʨʘʚʥʘ: 

˝ᶻ̋̑ ὉὍᶻ ˒Ὅ ᷿ЎὍὼÓÉÎὼὨὼ), 

ʂʨʠʪʠʯʝʩʢʘʷ ʩʠʣʘ ʜʣʷ ʩʪʝʨʞʥʷ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ ʩ ʤʦʤʝʥʪʦʤ ʠʥʝʨʮʠʠ Io ʨʘʚʥʘ: ˝̋ ̑

ὉὍ, 

ʇʦʚʳʰʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʝʨʞʥʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʩʣʝ ʫʰʠʨʝʥʠʷ ʝʛʦ ʩʨʝʜʥʝʡ ʯʘʩʪʠ, 
ʩʦʩʪʘʚʠʪ: 

˝̋ ̑
ᶻ

˝̋ ̑

ᶻ

ρ ᷿
Ў
ÓÉÎὼὨὼ(4) 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʪʝʨʞʝʥʴ ʩ ʦʜʥʦʡ ʩʪʫʧʝʥʴʶ (ʩʤ. ʨʠʩ.2), ʦʧʨʝʜʝʣʠʤ I*, ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (3), ʦʩʫ-
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ʱʝʩʪʚʣʷʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʦ ʫʯʘʩʪʢʘʤ. 

Ὅᶻ Ὅ ρ
ς

ὰ

ЎὍὼ

Ὅ
ÓÉÎ
“

ὰ
ὼὨὼ Ὅ ρ

ς

ὰ

ЎὍ

Ὅ
ÓÉÎ
“

ὰ
ὼὨὼ  

 

Ὅ ρ
Ў

ὦ ÓÉÎὦ  (5) 

ʇʦʣʫʯʝʥʥʘʷ ʬʦʨʤʫʣʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦ-
ʩʪʠ ʩʞʘʪʦʛʦ ʩʪʝʨʞʥʷ ʩ ʦʜʥʦʡ ʩʪʫʧʝʥʴʶ.  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʘʣʴʥʳʭ ʬʝʨʤ ʧʦʢʨʳʪʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ - ʬʝʨʤʳ ʩʦ ʩʪʝʨʞ-
ʥʷʤʠ ʠʟ ʧʘʨʥʳʭ ʫʛʦʣʢʦʚ. ʋʩʠʣʝʥʠʝ ʠʭ ʜʦʩʪʠʛʘʝʪʩʷ ʯʘʩʪʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʩʝʯʝʥʠʷ 
ʩʪʝʨʞʥʝʡ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʚʘʨʢʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʚʳʰʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʝʨʞʥʷ, ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʠʟ ʧʘʨʥʳʭ ʫʛʦʣʢʦʚ, ʩʦ-
ʛʣʘʩʥʦ (5). 

ɺʘʨʴʠʨʫʷ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʣʠʥʫ ʫʰʠʨʝʥʥʦʡ ʯʘʩʪʠ (b/l) ʠ ʟʘʜʘʚʘʷ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʨʘʱʝ-
ʥʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʜʣʷ ʫʰʠʨʝʥʥʦʡ ʯʘʩʪʠ ʢ ʤʦʤʝʥʪʫ ʠʥʝʨʮʠʠ ʟʘʫʞʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʧʦʣʫʯʘʝʤ ʛʨʘʬʠʢ, 
ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʉʡʪ. 3. ʈʧʛʴʱʞʦʡʞ ʦʞʪʬʲʞʢ ʪʨʧʪʧʚʦʧʪʫʡ ʝʤʸ ʪʫʞʩʟʦʸ ʪ ʧʝʦʧʢ ʪʫʬʨʞʦʵʷ 

 
ɸʥʘʣʠʟʠʨʫʷ ʧʦʩʪʨʦʝʥʥʳʡ ʛʨʘʬʠʢ, ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʧʦʚʳʰʝʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʦʧʨʝ-

ʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʦʥʩʪʨʫʢʮʠʡ ʩʪʝʨʞʥʝʡ (ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ b/l ʠ ʦʪʥʦʰʝʥʠʝ 
Ў

). 

ɼʝʣʘʝʤ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʝʨʞʥʠ ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 
ʬʝʨʤʳ ʠ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʝʝ ʤʝʪʘʣʣʦʝʤʢʠʤʠ.  

  
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɺ.ɸ.ɻʘʩʪʝʚ ʂʨʘʪʢʠʡ ʢʫʨʩ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʀʟʜʘʥʠʝ ʚʪʦʨʦʝ. ʄʦʩʢʚʘ 1977ʛ 
2. ɼʠʥʥʠʢ ɸ. ʅ. ʇʨʦʜʦʣʴʥʳʡ ʠʟʛʠʙ. ʊʝʦʨʠʷ ʠ ʧʨʠʣʦʞʝʥʠʷ. ʄ., ʃ.: ɻʆʅʊʀ, 1939. 238 ʩ. 
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ǲǣǩ 40/,701 

ǧǬǬǭǡǟǵǧǭǬǬǺǤ ǱǤǴǬǧǶǤǰǩǧǤ ǯǤǷǤǬǧǾ ǡ 
ǯǟǫǩǟǴ ǧǫǮǭǯǱǭǦǟǫǤǸǤǬǧǾ ǣǤǱǟǪǤǨ 
ǰǧǰǱǤǫǺ ǲǮǯǟǡǪǤǬǧǾ ǰǟǫǭǪǤǱǭǫ 

 
ǣǿȁȇȃȄȌȉȍ ǟȌȃȏȄȈ ǭȊȄȂȍȁȇȖ 

ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʊʄʉ, 1 ʢʫʨʩ 
ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻʘʛʘʨʠʥʘ ʖ.ɸ., 

ʛ. ʉʘʨʘʪʦʚ 
 

 
ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʬʝʨʠʯʝʩʢʠʝ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢʠ, ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʩʘʤʦʣʝʪʘʭ ʄʉ-21 ʠ ʉʫʧʝʨʜʞʝʪ, ʪʘʢ ʢʘʢ ʵʪʠ ʩʘʤʦʣʝʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʦʤ ʩʦʚ-
ʤʝʩʪʥʳʭ ʩ ʟʘʧʘʜʦʤ ʨʘʟʨʘʙʦʪʦʢ.  

ɼʘʥʥʳʝ ʧʦʜʰʠʧʥʠʢʠ ʜʦʣʞʥʳ ʙʳʣʠ  ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʨʫʣʝʚʦʡ ʩʠʩʪʝʤʳ ʩʘʤʦʣʝʪʘ, 
ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʥʘ ʚʩʝʭ ʩʘʤʦʣʝʪʘʭ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʕʪʠ ʧʦʜʰʠʧʥʠʢʠ ʤʦʛʫʪ ʭʦʨʦʰʦ ʨʘʙʦʪʘʪʴ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʚ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʝ-
ʨʝʢʦʩʦʚ ʢʦʣʝʮ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʘʤʦʣʝʪʦʤ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʘʤʦʣʝʪʦʚ 
ʘʚʠʘʢʦʤʧʘʥʠʠ çɹʦʠʥʛè ʠ çɸʵʨʙʘʩè. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʰʠʧʥʠʢʦʚ ʚ ʘʚʠʘʩʪʨʦʝʥʠʠ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʚ ʧʦʜʰʠʧʥʠʢʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʡ, ʧʦʩʪʘʚʢʠ ʪʘʢʠʭ ʧʦʜʰʠʧʥʠʢʦʚ ʚ ʈʦʩʩʠʶ ʙʳʣʠ ʧʨʝʢʨʘʱʝʥʳ.  
 

ɹʦʦʧʫʙʯʡʸ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʘʚʠʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ 
ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʟʘʤʝʱʘʶʱʠʭ 
ʩʘʥʢʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ ʟʘʧʘʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʟʜʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, 
ʧʦ ʩʚʦʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʝʚʦʩʭʦʜʷʱʠʭ ʟʘʨʫʙʝʞʥʳʝ ʘʥʘʣʦʛʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʰʝʡ 
ʩʪʨʘʥʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʫʚʝʨʝʥʠʪʝʪ ʠ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ, ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ, ʧʦʜʰʠʧʥʠʢʠ, ʪʝʭʥʠʯʝʩʢʠʡ ʩʫʚʝʨʝ-
ʥʠʪʝʪ. 
 

INNOVATIVE TECHNICAL SOLUTIONS WITHIN THE FRAMEWORK OF IMPORT SUBSTITUTION OF 
AIRCRAFT CONTROL SYSTEM PARTS 

 
Davidenko Andrey Olegovich 

 
Annotation: The article is devoted to the issues of sustainable development of aviation enterprises in the 
conditions of sanctions restrictions based on the creation of innovative technical solutions that replace West-
ern-made sanctioned products. The creation of domestic innovative products that surpass foreign analogues in 
their technical characteristics ensures our country's technological sovereignty and the development of domes-
tic industry. 
Key words: innovative product, patent for invention, bearings, technical sovereignty. 
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ʉʡʪ. 1. ʃʧʦʪʫʩʬʣʯʡʡ ʪʭʞʩʡʰʞʪʣʡʮ ʩʧʤʡʣʧʨʧʝʱʡʨʦʡʣʧʛ:  
ʙ- ʧʝʦʧʩʸʝʦʙʸ ʣʧʦʪʫʩʬʣʯʡʸ; ʚ- ʝʛʬʮʩʸʝʦʙʸ ʣʧʦʪʫʩʬʣʯʡʸ. 

 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʪʨʘʥʳ ʚ ʨʘʤʢʘʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʥʝ 

ʢʦʧʠʨʦʚʘʪʴ ʟʘʨʫʙʝʞʥʳʝ ʦʙʨʘʟʮʳ, ʘ ʩʦʟʜʘʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-
ʥʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʢʨʝʧʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʫʚʝʨʥʠʪʝʪ 
ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʦʙʝʩʧʝʯʠʪ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥ-
ʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

ʉʡʪ. 2. ʊʮʞʥʙ ʨʩʡʥʞʦʞʦʡʸ ʪʭʞʩʡʰʞʪʣʡʮ ʨʧʝʱʡʨʦʡʣʧʛ ʛ ʬʠʤʙʮ ʪʡʪʫʞʥʴ ʬʨʩʙʛʤʞʦʡʸ ʪʙʥʧʤʞʫʧʛ 
ʠʙʩʬʚʞʟʦʴʮ ʙʛʡʙʣʧʥʨʙʦʡʢ. 

 
ʅʘ ʢʘʬʝʜʨʝ çʊʝʭʥʦʣʦʛʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɻʘʛʘʨʠʥʘ ʖ.ɸ. ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʬʝʨʠʯʝʩʢʦ-

ʛʦ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢʘ ʩ ʚʦʛʥʫʪʦʡ ʦʙʨʘʟʫʶʱʝʡ ʨʦʣʠʢʦʚ [1] ʧʦ ʩʚʦʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʧʨʝ-
ʚʳʰʘʶʱʘʷ ʟʘʨʫʙʝʞʥʳʝ ʘʥʘʣʦʛʠ (ʨʠʩʫʥʦʢ 3). 
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ʉʡʪ. 3. ʊʭʞʩʡʰʞʪʣʡʢ ʩʧʤʡʣʧʨʧʝʱʡʨʦʡʣ ʡʦʦʧʛʙʯʡʧʦʦʧʢ ʣʧʦʪʫʩʬʣʯʡʡ: 

1 ð ʩʧʤʡʣ ʪ ʛʧʜʦʬʫʧʢ ʧʚʩʙʠʬʷʲʞʢ; 2 ð ʨʩʧʭʡʤʵ ʪʭʞʩʡʰʞʪʣʧʢ 
ʨʧʛʞʩʮʦʧʪʫʡ ʛʦʬʫʩʞʦʦʞʜʧ ʣʧʤʵʯʙ; 3 ð ʛʦʬʫʩʞʦʦʞʞ ʣʧʤʵʯʧ; 

4 ð ʦʙʩʬʟʦʧʞ ʣʧʤʵʯʧ; 5 ð ʨʩʧʭʡʤʵ ʛʧʜʦʬʫʧʢ ʧʚʩʙʠʬʷʲʞʢ ʩʧʤʡʣʙ. 
 
ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʩʬʝʨʠʯʝʩʢʠʡ ʦʜʥʦʨʷʜʥʳʡ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʠʟʚʝʩʪʥʳʭ ʘʥʘʣʦʛʦʚ, 

ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʩ ʨʘʜʠʫʩʘʤʠ ʜʦʨʦʞʝʢ ʢʘʯʝʥʠʷ ʠ ʨʦʣʠʢʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨ-
ʤʫʣʘʤ: ʈʨ = ʅʦ+ʢ; ʈʢ = ʅ-ʢ

ʦ, ʛʜʝ ʈʨ ï  ʨʘʜʠʫʩʘ ʧʨʦʬʠʣʷ ʨʦʣʠʢʘ; ʈʢ ï  ʨʘʜʠʫʩ ʜʦʨʦʞʢʠ ʢʘʯʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 
ʢʦʣʴʮʘ; ʅ ï ʥʦʤʠʥʘʣʴʥʳʡ ʨʘʟʤʝʨ  ʨʘʜʠʫʩʘ ʨʦʣʠʢʘ ʠ ʨʘʜʠʫʩʘ ʜʦʨʦʞʢʠ ʢʘʯʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʣʴʮʘ; +ʢ ï 
ʚʝʨʭʥʝʝ ʧʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʨʘʜʠʫʩʦʚ ʨʦʣʠʢʦʚ ʠ ʜʦʨʦʞʢʠ ʢʘʯʝʥʠʷ; -ʢ ï ʥʠʞʥʝʝ ʧʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦ-
ʥʝʥʠʝ ʨʘʜʠʫʩʦʚ ʨʦʣʠʢʦʚ ʠ ʜʦʨʦʞʢʠ ʢʘʯʝʥʠʷ.  

ʆʧʠʩʘʥʥʘʷ ʚʳʰʝ ʢʦʥʩʪʨʫʢʮʠʷ ʩʬʝʨʠʯʝʩʢʦʛʦ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʷ ʙʨʘʢʘ ʠ 
ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʠʷ.   

ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ [2] ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦ-
ʚʘʥʠʷ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʩʬʝʨʠʯʝʩʢʠʭ ʧʦʜʰʠʧʥʠʢʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʙ-
ʨʘʙʦʪʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʦ-
ʟʜʘʪʴ ʥʦʚʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ, ʧʦ ʩʚʦʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦ-
ʜʷʱʠʡ ʟʘʨʫʙʝʞʥʳʝ ʘʥʘʣʦʛʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʇʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ˉ20210 ʈʌ, ʉʬʝʨʠʯʝʩʢʠʡ ʦʜʥʦʨʷʜʥʳʡ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢ 

/ɼʘʚʠʜʝʥʢʦ ʆ.ʖ., ɿʘʭʘʨʦʚ ʆ.ɺ. / ʟʘʷʚʢʘ  ̄2020114150 ʦʪ 0304.2020, ʦʧʫʙʣ. 13.10.2020. 
2. ʇʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ2770260 ʈʌ, ʉʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʩʬʝʨʠʯʝʩʢʠʭ ʧʦʜʰʠʧʥʠʢʦʚ ʚ ʩʦ-

ʙʨʘʥʥʦʤ ʚʠʜʝ ʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ/ ɼʘʚʠʜʝʥʢʦ ʆ.ʖ., ʍʘʨʯʝʥʢʦ ʖ.ʆ. / ʟʘʷʚʢʘ 
ˉ2021120627 ʦʪ 12.07.21, ʦʧʫʙʣ.14.04.22.  
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ǭǰǭǠǤǬǬǭǰǱǧ ǮǤǯǤǡǭǣǟ ǧǰǱǭǯǧǶǤǰǩǧǴ 
ǱǤǯǫǧǬǭǡ 

ǷǿȏǿȓȒȑȃȇȌȍȁǿ ǧȃǿȊȇȞ ǫǿȏǿȑȍȁȌǿ, 
ǬȇȂȋǿȑȒȊȊȇȌǿ ǳȊǿȏȇȃǿ ǟȊțȀȄȏȑȍȁȌǿ 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʃʘʪʳʧʦʚʘ ʖʣʠʷ ɸʣʴʬʨʠʪʦʚʥʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠè 

 

ɹʦʦʧʫʙʯʡʸ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ "ʆʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ" ʦʙʫʩʣʦʚʣʝʥʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʪʦʯʥʦʛʦ ʠ ʘʜʝʢʚʘʪʥʦʛʦ ʧʝʨʝʜʘʯʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ. ʀʩʪʦ-
ʨʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʠʤʝʶʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ ʠ ʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʣʦʞʥʳʤʠ ʜʣʷ 
ʧʝʨʝʚʦʜʘ. ʇʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʚʘʞʝʥ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦ-
ʩʪʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʦʥʪʝʢʩʪʘ ʠ ʩʦʙʳ-
ʪʠʡ ʨʘʟʣʠʯʥʳʤʠ ʘʫʜʠʪʦʨʠʷʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʧʦʤʦʞʝʪ 
ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʤʝʪʦʜʳ ʧʝʨʝʚʦʜʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ 
ʢʘʯʝʩʪʚʘ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʠʩʪʦʨʠʠ ʠ ʩʦʜʝʡʩʪʚʫʝʪ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʶ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳ-
ʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʥʘʮʠʷʤʠ. 
ɺ ʨʘʙʦʪʝ "ʆʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ" ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʠʩʪʦʨʠʯʝ-
ʩʢʠʝ ʪʝʨʤʠʥʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʫʯʥʳʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʪʝʢʩʪʘʭ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʠʩ-
ʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʷʚʣʝʥʠʡ ʠ ʧʝʨʩʦʥʘʞʝʡ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʵʪʠʭ 
ʪʝʨʤʠʥʦʚ ʩ ʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ, ʪʘʢʠʝ ʢʘʢ ʩʦʦʪ-
ʚʝʪʩʪʚʠʝ ʢʫʣʴʪʫʨʥʳʤ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʷʟʳʢʦʚ, ʚʳʙʦʨ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʪʝʨʤʠʥʦʚ, ʩʦʭʨʘʥʝ-
ʥʠʝ ʩʤʳʩʣʘ ʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʥʶʘʥʩʦʚ ʠ ʪ.ʜ. ʈʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʝʨʝʚʦʜʘ 
ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠ ʨʘʟʨʘʙʦʪʢʫ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʧʝʨʝʚʦʜʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʠʤ ʙʦʣʝʝ ʪʦʯ-
ʥʦ ʠ ʘʜʝʢʚʘʪʥʦ ʧʝʨʝʜʘʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʜʨʫʛʠʝ ʷʟʳʢʠ. 
ʀʩʪʦʨʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʟʫʯʝʥʠʠ ʧʨʦʰʣʦʛʦ ʠ ʧʦʥʠʤʘʥʠʠ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ 
ʩʬʦʨʤʠʨʦʚʘʣʠ ʥʘʰʫ ʩʦʚʨʝʤʝʥʥʦʩʪʴ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʥʘʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʩʪʦʨʠʯʝ-
ʩʢʠʝ ʬʘʢʪʳ, ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ. ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ 
ʪʝʨʤʠʥʦʚ ʠ ʠʭ ʟʥʘʯʝʥʠʷ. 
ʕʪʦ ʣʠʰʴ ʥʝʙʦʣʴʰʦʡ ʦʙʟʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠ ʠʭ ʟʥʘʯʝʥʠʡ. ɺ ʠʩʪʦʨʠʠ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 
ʜʨʫʛʠʭ ʪʝʨʤʠʥʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʥʘʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʨʦʰʣʦʝ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʥʘʩʪʦʷʱʝʝ. ʇʦʥʠʤʘ-
ʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʪʝʨʤʠʥʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠ 
ʠʭ ʧʝʨʝʚʦʜ ʥʘ ʜʨʫʛʠʝ ʷʟʳʢʠ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ. ɺ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʤʳ 
ʨʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠ ʤʝʪʦʜʳ ʠʭ ʘʜʝʢʚʘʪʥʦʛʦ ʧʝʨʝʜʘʯʠ ʥʘ ʜʨʫ-
ʛʦʡ ʷʟʳʢ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʇʝʨʝʚʦʜ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ, ʠʩʪʦʨʠʷ, ʘʥʘʣʠʟ. 
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Sharafutdinova Idalia Maratovna, 
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ʇʨʠʥʮʠʧʳ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʪʦʯʥʦʩʪʠ ʠ ʘʜʝʢ-

ʚʘʪʥʦʩʪʠ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 
ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʢʦʥʪʝʢʩʪʦʤ ʠ ʢʫʣʴʪʫʨʦʡ. ɺ ʜʘʥ-
ʥʦʤ ʨʘʟʜʝʣʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦ-
ʛʫʪ ʩʦʭʨʘʥʠʪʴ ʠ ʧʝʨʝʜʘʪʴ ʠʭ ʠʩʪʦʨʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʩʤʳʩʣ ʚ ʧʝʨʝʚʦʜʝ. 

ʇʝʨʚʳʤ ʧʨʠʥʮʠʧʦʤ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ. 
ʀʩʪʦʨʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʦʪʨʘʞʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʷʚʣʝʥʠʷ, ʧʦʥʷʪʠʷ ʠ ʢʦʥʮʝʧʮʠʠ, ʠ 
ʠʭ ʧʝʨʝʚʦʜ ʜʦʣʞʝʥ ʪʦʯʥʦ ʧʝʨʝʜʘʚʘʪʴ ʠʭ ʠʩʪʦʨʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʢʦʥʪʝʢʩʪ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʠʩʪʦʨʠʯʝ-
ʩʢʠʭ ʪʝʨʤʠʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʭ ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʠʩʪʦ-
ʨʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʪʝʨʤʠʥʘ "ʬʝʦʜʘʣʠʟʤ" ʚʘʞʥʦ ʫʯʝʩʪʴ ʝʛʦ ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʥʘʯʝ-
ʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ɽʚʨʦʧʝ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʝʛʦ ʩʤʳʩʣ ʠ ʢʦʥʪʝʢʩʪ ʚ ʧʝʨʝʚʦʜʝ [11]. 

ɺʪʦʨʳʤ ʧʨʠʥʮʠʧʦʤ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 
ʀʩʪʦʨʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤ ʢʦʥʪʝʢʩʪʦʤ, ʠ ʠʭ ʧʝ-
ʨʝʚʦʜ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʂʫʣʴʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʚʳʙʦʨ ʧʝʨʝʚʦʜʯʝ-
ʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʠ ʧʨʠʝʤʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʚʳʙʦʨ ʘʜʝʢʚʘʪʥʳʭ ʵʢʚʠʚʘʣʝʥʪʦʚ ʜʣʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ. 
ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʪʝʨʤʠʥʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʨʝʣʠʛʠʦʟʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʠʣʠ ʦʙʨʷʜʘʤʠ, 
ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʠʛʠʦʟʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʢʚʠʚʘʣʝʥʪʳ, ʯʪʦ-
ʙʳ ʧʝʨʝʜʘʪʴ ʠʭ ʩʤʳʩʣ ʠ ʟʥʘʯʠʤʦʩʪʴ ʚ ʧʝʨʝʚʦʜʝ [2]. 

ʊʨʝʪʴʠʤ ʧʨʠʥʮʠʧʦʤ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʷʚʣʷʝʪʩʷ ʘʜʝʢʚʘʪʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʧʝ-
ʨʝʚʦʜʘ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʦʭʨʘʥʝʥʠʶ ʠʭ ʟʥʘʯʝʥʠʷ ʠ 
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Annotation. The relevance of the study ñFeatures of the translation of historical termsò is due to the need for 
accurate and adequate transmission of historical information in different languages. Historical terms have their 
own specificity and meaning, which can be difficult to translate. Proper translation of historical terms is im-
portant to maintain the accuracy and integrity of historical research and to ensure that historical context and 
events are understood by different audiences. The study of the features of the translation of historical terms 
will help to develop effective translation strategies and methods, which in turn helps to improve the quality of 
translation work in the field of history and promotes mutual understanding between different cultures and na-
tions. 
In the work ñPeculiarities of Translation of Historical Terms,ò the object of study is historical terms that are used 
in scientific and artistic texts to describe and analyze historical events, phenomena and characters. The sub-
ject of the study is the process of translating these terms from one language to another, as well as features 
associated with this process, such as compliance with the cultural and historical characteristics of languages, 
selection of equivalent terms, preservation of meaning and stylistic nuances, etc. The work is aimed at identify-
ing the features of the translation of historical terms and developing recommendations for translators that will 
help them more accurately and adequately convey historical information into other languages. 
Historical terms play an important role in studying the past and understanding the events that have shaped our 
modern times. They help us analyze and interpret historical facts, phenomena and processes. In this section 
we will look at several key historical terms and their meanings. 
This is just a small overview of historical terms and their meanings. There are many other terms in history that 
help us better understand the past and its impact on the present. Understanding and using these terms is an 
important part of historical analysis and research, and their translation into other languages can be difficult. In 
the following sections we will look at the features of translating historical terms and methods of adequately 
transferring them into another language.       
Key words: Translation, historical terms, history, analysis. 
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ʩʤʳʩʣʘ ʚ ʧʝʨʝʚʦʜʝ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʠʭ ʠʩʪʦʨʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʢʦʥʪʝʢʩʪ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦ-
ʚʘʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʚʦʜʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʠ ʧʨʠʝʤʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʝʬʨʘʟʠʨʦʚʘʥʠʝ, 
ʦʙʲʷʩʥʝʥʠʝ, ʢʦʥʪʝʢʩʪʫʘʣʠʟʘʮʠʷ ʠ ʜʨ. ɺʘʞʥʦ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʧʝʨʝʚʦʜʘ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ 
ʩʚʷʟʴ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʝʢʩʪʘ ʠ ʧʝʨʝʜʘʪʴ ʠʭ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ 
ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ [1]. 

ʏʝʪʚʝʨʪʳʤ ʧʨʠʥʮʠʧʦʤ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʩʧʝʮʠʬʠʢʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 
ʧʝʨʠʦʜʘ. ʀʩʪʦʨʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʟʥʳʭ ʠʩʪʦʨʠʯʝ-
ʩʢʠʭ ʧʝʨʠʦʜʘʭ, ʠ ʠʭ ʧʝʨʝʚʦʜ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʵʪʫ ʩʧʝʮʠʬʠʢʫ. ʅʘʧʨʠʤʝʨ, ʪʝʨʤʠʥ "ʨʝʚʦʣʶʮʠʷ" ʤʦʞʝʪ 
ʠʤʝʪʴ ʨʘʟʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʟʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʝʨʠʦʜʘʭ, ʠ ʝʛʦ ʧʝʨʝʚʦʜ ʜʦʣʞʝʥ 
ʦʪʨʘʞʘʪʴ ʵʪʫ ʩʧʝʮʠʬʠʢʫ ʠ ʧʝʨʝʜʘʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʤʳʩʣ ʚ ʧʝʨʝʚʦʜʝ. 

ʇʷʪʳʡ ʧʨʠʥʮʠʧ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʚʠʚʘʣʝʥʪʦʚ. ʇʨʠ 
ʧʝʨʝʚʦʜʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʢʚʠʚʘʣʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʘʥʘʣʦʛʠʯʥʦʝ ʟʥʘ-
ʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʮʝʣʝʚʦʡ ʢʫʣʴʪʫʨʝ. ʕʢʚʠʚʘʣʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, 
ʪʘʢʠʭ ʢʘʢ ʩʣʦʚʘʨʠ, ʵʥʮʠʢʣʦʧʝʜʠʠ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʠ ʜʨ. ʆʜʥʘʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʵʢʚʠʚʘʣʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʭ ʘʜʝʢʚʘʪʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʚ ʧʝʨʝʜʘʯʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʠ 
ʢʦʥʪʝʢʩʪʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʧʝʨʝʚʦʜ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠ ʩʚʷʟʠ ʩ 
ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʢʦʥʪʝʢʩʪʦʤ ʠ ʢʫʣʴʪʫʨʦʡ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʠʥʮʠʧʦʚ ʩʦʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ, ʫʯʝʪʘ ʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʘʜʝʢ-
ʚʘʪʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʧʝʨʝʚʦʜʘ, ʫʯʝʪʘ ʩʧʝʮʠʬʠʢʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʚʠ-
ʚʘʣʝʥʪʦʚ. ʉʦʙʣʶʜʝʥʠʝ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʧʦʤʦʞʝʪ ʩʦʭʨʘʥʠʪʴ ʠ ʧʝʨʝʜʘʪʴ ʠʩʪʦʨʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʩʤʳʩʣ 
ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʚ ʧʝʨʝʚʦʜʝ ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʘʜʝʢʚʘʪʥʦʩʪʴ ʠ ʧʦʥʠʤʘʥʠʝ ʚ ʮʝʣʝʚʦʡ ʢʫʣʴʪʫʨʝ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʥʘ ʪʝʤʫ "ʆʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ" ʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

ʀʩʪʦʨʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʟʫʯʝʥʠʠ ʠʩʪʦʨʠʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʤʦʛʘʶʪ ʥʘʤ ʧʦʥʷʪʴ 
ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʨʦʰʣʳʝ ʩʦʙʳʪʠʷ ʠ ʷʚʣʝʥʠʷ. ʆʜʥʘʢʦ, ʧʝʨʝʚʦʜ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʷʚʣʷʝʪʩʷ 
ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʟʥʘʥʠʡ. 

ʇʨʠʥʮʠʧʳ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ʠ ʢʦʥ-
ʪʝʢʩʪʦʤ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʫʧʦʪʨʝʙʣʷʶʪʩʷ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʫʶ ʠ ʢʫʣʴʪʫʨʥʫʶ ʩʧʝʮʠʬʠʢʫ ʢʘʞʜʦ-
ʛʦ ̫ ʟʳʢʘ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʨʤʠʥʘ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʧʨʠ ʧʝʨʝʚʦʜʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʩʝʤʘʥʪʠʯʝʩʢʘʷ 
ʤʥʦʛʦʟʥʘʯʥʦʩʪʴ. ʊʝʨʤʠʥ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʨʘʟʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʦʥʪʝʢʩʪʘʭ, ʧʦʵʪʦʤʫ 
ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʠʦʜʘ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʠʪʩʷ ʪʝʨʤʠʥ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ 
ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʘʩʧʝʢʪʳ ʧʨʠ ʧʝʨʝʚʦʜʝ. ʅʝʢʦʨʨʝʢʪʥʳʡ ʧʝʨʝʚʦʜ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʧʦʥʠ-
ʤʘʥʠʶ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʧʦʵʪʦʤʫ ʧʝʨʝʚʦʜʯʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʚʥʠʤʘʪʝʣʴʥʳʤ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ. 

ɺʣʠʷʥʠʝ ʧʝʨʝʚʦʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʥʘ ʧʦʥʠʤʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʥʝ ʩʣʝʜʫʝʪ ʥʝʜʦ-
ʦʮʝʥʠʚʘʪʴ. ʇʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʪʴ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʨʤʠʥʘ ʠ ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʠʩʪʦ-
ʨʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. ʅʝʢʦʨʨʝʢʪʥʳʡ ʧʝʨʝʚʦʜ ʤʦʞʝʪ ʠʩʢʘʟʠʪʴ ʩʤʳʩʣ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ ʠ ʚʥʝʩʪʠ ʧʫʪʘ-
ʥʠʮʫ ʚ ʧʦʥʠʤʘʥʠʝ ʧʨʦʰʣʳʭ ʩʦʙʳʪʠʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʧʝʨʝʚʦʜ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, 
ʪʨʝʙʫʶʱʠʤ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʠʩʪʦʨʠʠ ʠ ʷʟʳʢʘ. ʇʝʨʝʚʦʜʯʠʢ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʠ ʢʦʥʪʝʢ-
ʩʪʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʤʠʥʘ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʢʫ ʧʝʨʝʚʦʜʘ ʥʘ ʨʘʟʥʳʝ ʷʟʳʢʠ. ʇʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ 
ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʥʠʤʘʥʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʩʦʭʨʘʥʝʥʠʠ ʠʭ ʠʩ-
ʪʠʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 
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ǲǣǩ 6 

ǭǰǭǠǤǬǬǭǰǱǧ ǪǤǩǰǧǩǧ ǰǩǟǦǭǡ Ǯ,Ǯ, 
Ǡǟǥǭǡǟ 

ǟȏȒȑȝȌȞȌ ǟȏȇȌǿ ǟȏȕȏȒȌȍȁȌǿ 
ʩʪʫʜʝʥʪʢʘ 

ʌɻɸʆʋ ɺʆ çʉʂʌʋè ʛ. ʉʪʘʚʨʦʧʦʣʴ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʨʷʟʥʦʚʘ ɺʠʦʣʝʪʪʘ ʄʠʭʘʡʣʦʚʥʘ, 
 ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ  

ʌɻɸʆʋ ɺʆ çʉʂʌʋè ʛ. ʉʪʘʚʨʦʧʦʣʴ 
 

 
ʉʢʘʟʳ ʇʘʚʣʘ ʇʝʪʨʦʚʠʯʘ ɹʘʞʦʚʘ - ʵʪʦ ʩʙʦʨʥʠʢ ʙʦʛʘʪʳʭ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʭ ʠʩʪʦʨʠʡ, ʢʦʪʦʨʳʝ ʧʦʛʨʫ-

ʞʘʶʪ ʚ ʤʠʩʪʠʯʝʩʢʠʡ ʤʠʨ ʋʨʘʣʴʩʢʠʭ ʛʦʨ. ʕʪʠ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʥʘʧʦʣʥʝʥʳ ʬʦʣʴʢʣʦʨʦʤ, ʤʠʬʘʤʠ ʠ ʣʝʛʝʥ-
ʜʘʤʠ ʦ ʚʦʣʰʝʙʥʳʭ ʩʫʱʝʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʚʘʣʠʩʴ ʚ ʈʦʩʩʠʠ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ. ʋʥʠʢʘʣʴʥʳʡ 
ʩʪʠʣʴ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ɹʘʞʦʚʘ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʵʣʝʤʝʥʪʳ ʬʵʥʪʝʟʠ ʠ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʠʨʦʜʥʦʡ ʢʨʘ-
ʩʦʪʳ ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʋʥʠʢʘʣʴʥʳʡ ʩʪʠʣʴ ʧʠʩʴʤʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʟʳʢʘ ɹʘʞʦʚʘ ʦʪʨʘʞʘʶʪ ʙʦʛʘʪʦʝ 
ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʋʨʘʣʴʩʢʠʭ ʛʦʨ, ʛʜʝ ʦʥ ʧʨʦʚʝʣ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʡ ʞʠʟʥʠ. 

ɺ ʩʚʦʠʭ ʩʢʘʟʘʭ ʦʥ ʫʤʝʣʦ ʩʧʣʝʪʘʝʪ ʚʦʝʜʠʥʦ ʵʣʝʤʝʥʪʳ ʬʘʥʪʘʟʠʠ ʠ ʨʝʘʣʴʥʦʩʪʠ, ʩʦʟʜʘʚʘʷ ʤʠʨ, ʢʦ-
ʪʦʨʳʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʯʘʨʦʚʳʚʘʝʪ ʠ ʟʘʩʪʘʚʣʷʝʪ ʟʘʜʫʤʘʪʴʩʷ. ɺ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ɹʘʞʦʚ ʩʦʭʨʘʥʷʝʪ ʫʩʪʥʳʝ 
ʪʨʘʜʠʮʠʠ ʠ ʚʝʨʦʚʘʥʠʷ ʫʨʘʣʴʮʝʚ, ʧʨʝʜʣʘʛʘʷ ʯʠʪʘʪʝʣʷʤ ʟʘʛʣʷʥʫʪʴ ʚ ʤʠʨ, ʥʘʧʦʣʥʝʥʥʳʡ ʯʫʜʝʩʘʤʠ ʠ ʤʫʜ-
ʨʦʩʪʴʶ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʷʨʢʠʤ ʦʧʠʩʘʥʠʷʤ ʠ ʢʦʣʦʨʠʪʥʳʤ ʧʝʨʩʦʥʘʞʘʤ ʦʥ ʚʦʧʣʦʱʘʝʪ ʚ ʞʠʟʥʴ ʤʠʨ, ʛʜʝ 
ʣʶʜʠ ʩʦʩʫʱʝʩʪʚʫʶʪ ʩ ʜʫʭʘʤʠ ʠ ʞʠʚʦʪʥʳʤʠ ʚ ʛʘʨʤʦʥʠʯʥʦʤ ʨʘʚʥʦʚʝʩʠʠ. ʉʢʘʟʳ ɹʘʞʦʚʘ ʦʯʘʨʦʚʳʚʘʶʪ 
ʯʠʪʘʪʝʣʝʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ, ʧʨʝʜʣʘʛʘʷ ʟʘʛʣʷʥʫʪʴ ʚ ʤʠʨ ʫʨʘʣʴʩʢʠʭ ʙʳʚʘʣʴʮʝʚ. ɺ ʜʘʥʥʦʡ ʨʘ-
ʙʦʪʝ ʤʳ ʠʩʩʣʝʜʫʝʤ ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʢʩʠʢʠ, ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʚ ʦʯʘʨʦʚʳʚʘʶʱʠʭ ʨʘʙʦʪʘʭ ʇ.ʇ. ɹʘʞʦʚʘ, ʨʘʩ-
ʢʨʳʚʘʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʥʶʘʥʩʳ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʝʛʦ ʨʘʩʩʢʘʟʳ ʪʘʢʠʤʠ ʟʘʚʦʨʘʞʠʚʘʶʱʠʤʠ. 

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʢʩʠʢʠ ʩʢʘʟʦʚ ʇ.ʇ.ɹʘʞʦʚʘ, 
ʣʝʢʩʠʢʘ ʦʪʨʘʞʘʝʪ ʢʫʣʴʪʫʨʥʦʝ ʙʦʛʘʪʩʪʚʦ ʠ ʪʨʘʜʠʮʠʠ ʨʝʛʠʦʥʘ, ʜʘʚʘʷ ʯʠʪʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʣʷʥʫʪʴ ʚ 
ʫh ʝʜʰʫʶ ʵʧʦʭʫ. ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʣʝʢʩʠʢʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ɹʘʞʦʚʳʤ, ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʫʶ ʘʪʤʦ-
ʩʬʝʨʫ, ʢʦʪʦʨʘʷ ʫʩʠʣʠʚʘʝʪ ʯʘʨʫʶʱʫʶ ʠ ʤʠʩʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʝʛʦ ʨʘʩʩʢʘʟʦʚ, ʦʩʪʘʚʣʷʷ ʥʝʠʟʛʣʘʜʠʤʦʝ 
ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʪʝʭ, ʢʪʦ ʠʭ ʯʠʪʘʝʪ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʣʝʢʩʠʢʘ, ʩʢʘʟ, ʚʝʨʙʘʣʠʟʘʮʠʷ ʤʠʬʘ, ʤʠʬʦʣʦʛʠʷ, ʣʝʢʩʠʢʦʥ. 
 

PECULIARITIES OF THE LEXICON OF P.P. BAZHOV'S TALES. 
 

Harutyunyan Arina Artʪrunovna 
 

Scientific adviser: Gryaznova Violetta Mikhailovna 
 
Abstract: This article examines various features of the lexicon of P.P. Bazhov's tales. The lexicon reflects the 
cultural richness and traditions of the region, giving readers a glimpse into a bygone era. The specific vocabu-
lary used by Bazhov helps to create a unique atmosphere that enhances the enchanting and mystical nature 
of his stories, leaving a lasting impression on those who read them. 
Key words: lexicon, tale, verbalisation of myth, mythology, lexicon. 
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ʇʨʠ ʘʥʘʣʠʟʝ ʣʝʢʩʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʩʢʘʟʢʘʭ ʇʘʚʣʘ ʇʝʪʨʦʚʠʯʘ ɹʘʞʦʚʘ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, 
ʯʪʦ ʝʛʦ ʷʟʳʢ ʙʦʛʘʪ ʠ ʨʘʟʥʦʦʙʨʘʟʝʥ, ʦʥ ʦʪʨʘʞʘʝʪ ʫʥʠʢʘʣʴʥʳʡ ʢʫʣʴʪʫʨʥʳʡ ʠ ʠʩʪʦʨʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ 
ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʃʝʢʩʠʢʦʥ ɹʘʞʦʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʣʴʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʤʝʩʪʥʳʭ ʜʠʘʣʝʢʪʦʚ, ʬʦʣʴʢʣʦʨʥʳʭ 
ʵʣʝʤʝʥʪʦʚ ʠ ʘʨʭʘʠʯʥʳʭ ʩʣʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ ʛʣʫʙʠʥʫ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʝʛʦ ʧʦʚʝʩʪʚʦʚʘʥʠʷʤ. ʀʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʜʠʘʣʝʢʪʦʚ ʠ ʤʝʩʪʥʦʛʦ ʧʨʦʩʪʦʨʝʯʠʷ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 
ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʠ ʙʦʛʘʪʩʪʚʘ ʣʝʢʩʠʢʦʥʘ. ɹʘʞʦʚ ʤʘʩʪʝʨʩʢʠ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʜʠʘʣʝʢʪʳ, ʥʘ ʢʦʪʦʨʳʭ 
ʛʦʚʦʨʷʪ ʨʘʟʥʳʝ ʵʪʥʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʚ ʨʝʛʠʦʥʝ ʋʨʘʣʴʩʢʠʭ ʛʦʨ, ʪʘʢʠʝ ʢʘʢ ʨʫʩʩʢʠʡ, ʪʘʪʘʨʩʢʠʡ, ʙʘʰʢʠʨʩʢʠʡ ʠ 
ʯʫʚʘʰʩʢʠʡ. ʕʪʦ ʷʟʳʢʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʝ ʪʦʣʴʢʦ ʧʨʠʜʘʝʪ ʛʣʫʙʠʥʫ ʧʝʨʩʦʥʘʞʘʤ, ʥʦ ʠ ʩʣʫʞʠʪ ʦʪʨʘʞʝʥʠ-
ʝʤ ʢʫʣʴʪʫʨʥʦʡ ʤʦʟʘʠʢʠ, ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʚ ʨʝʛʠʦʥʝ ʚʦ ʚʨʝʤʝʥʘ ɹʘʞʦʚʘ.  

ʇʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ: 
1. çɿʘʛʣʷʥʫʣʘ ʚ ʛʦʣʙʝʮ, ʪʘʤ ʚ ʦʜʥʦʤ ʫʛʦʣʢʝ ʩʚʝʪè. (çɻʦʣʙʝʮè - ʯʫʣʘʥ, ʧʨʠʧʝʯʴʝ ʩʦ ʩʪʫʧʝʥʴ-

ʢʘʤʠ ʜʣʷ ʚʭʦʜʘ ʥʘ ʧʝʯʴ. ʉʣʦʚʘʨʴ ʨʫʩʩʢʠʭ ʥʘʨʦʜʥʳʭ ʛʦʚʦʨʦʚ); 
2. çʈʦʚʥʦ ʠ ʚʩʘʤʜʝʣʝ ʛʘʨʫʩʠʥʢʘ ʠʟ ʧʨʘʟʜʥʠʯʥʦʛʦ ʧʦʷʩʘ ʚʳʧʘʣʘ ï ʜʘʣʝʢʦ ʝʝ ʚʠʜ-

ʥʦè.(çɻʘʨʫʩʠʥʢʘè ð ʦʪ çʛʘʨʫʩè: ʮʚʝʪʥʘʷ ʰʝʨʩʪʷʥʘʷ ʧʨʷʞʘ; ʰʝʨʩʪʷʥʘʷ ʥʠʪʢʘ ʜʣʷ ʚʳʰʠʚʘʥʠʷ. ʉʣʦʚʘʨʴ 
ʇ.ʇ.ɹʘʞʦʚʘ); 

3. çʂʘʢ ʅʘʩʪʘʩʴʷ ʫʝʭʘʣʘ, ʊʘʥʶʰʢʘ ʧʦʙʝʛʘʣʘ ʤʥʦʛʦ-ʤʘʣʦ ʧʦ ʭʦʟʷʡʩʪʚʫ ʠ ʟʘʙʨʘʣʘʩʴ ʚ ʠʟʙʫ 
ʧʦʠʛʨʘʪʴ ʦʪʮʦʚʩʢʠʤʠ ʢʘʤʝʰʢʘʤʠè. (çʄʥʦʛʦ-ʤʘʣʦè - ʥʠ ʤʥʦʛʦ, ʥʠ ʤʘʣʦ. ʉʣʦʚʘʨʴ ʫʨʘʣʴʩʢʦʛʦ ʛʦʚʦʨʘ. 
ʀ.ʗ.ʉʪʷʞʢʠʥ); 

4. çʇʨʠʙʝʞʘʣ ʇʘʨʦʪʷ ʜʦʤʦʡ, ʣʶʙʫʝʪʩʷ ʥʘ ʧʘʪʨʝʪè. (çʇʘʪʨʝʪè - ʧʦʨʪʨʝʪ. ʉʣʦʚʘʨʴ ʨʫʩʩʢʠʭ 
ʥʘʨʦʜʥʳʭ ʛʦʚʦʨʦʚ);  

5. ʊʦʣʴʢʦ ʠʟ ʩʫʩʝʜʝʡ ʥʠʢʪʦ ʥʝ ʚʠʜʘʣ. (çʉʫʩʝʜè - ʩʦʩʝʜ. ʉʣʦʚʘʨʴ ʨʫʩʩʢʠʭ ʥʘʨʦʜʥʳʭ ʛʦʚʦʨʦʚ); 
6. ʆʪʝʮ-ʪʦ ʚʝʜʴ ʩ ʤʘʣʳʭ ʣʝʪ ʚ ʟʝʤʣʝ ʩʢʳʨʢʘʣʩʷ. (çʉʳʨʢʘʪʴʩʷè - ʩʢʨʝʩʪʠ, ʩʢʨʝʩʪʠʩʴ (ʚ ʟʝʤ-

ʣʝ). ʉʣʦʚʘʨʴ ʇ.ʇ.ɹʘʞʦʚʘ); 
ʉ ʧʦʤʦʱʴʶ ʪʱʘʪʝʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʩʣʦʚ ʠ ʬʨʘʟ ɹʘʞʦʚ ʩʦʟʜʘʝʪ ʙʦʛʘʪʫʶ ʧʘʣʠʪʨʫ ʩʠʤʚʦʣʦʚ, ʢʦ-

ʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪ ʦʙʱʠʡ ʩʤʳʩʣ ʝʛʦ ʨʘʩʩʢʘʟʦʚ. ʆʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʦʨʳ, 
ʣʝʩʘ ʠ ʨʝʢʠ, ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʥʘʪʫʨʳ, ʜʦ ʚʢʣʶʯʝʥʠʷ ʞʠʚʦʪʥʳʭ, 
ʪʘʢʠʭ ʢʘʢ ʣʠʩʳ ʠ ʚʦʣʢʠ, ʚ ʢʘʯʝʩʪʚʝ ʩʠʤʚʦʣʦʚ ʭʠʪʨʦʩʪʠ ʠʣʠ ʦʧʘʩʥʦʩʪʠ, ʣʝʢʩʠʢʦʥ ɹʘʞʦʚʘ ʥʘʩʳʱʝʥ ʩʣʦʷ-
ʤʠ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʛʣʘʰʘʶʪ ʯʠʪʘʪʝʣʝʡ ʛʣʫʙʞʝ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʩʢʨʳʪʳʝ ʧʦʩʣʘʥʠʷ ʚ ʝʛʦ ʨʘʩʩʢʘʟʘʭ.
  

ʃʝʢʩʠʢʦʥ ɹʘʞʦʚʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʢʣʶʯʝʥʠʝʤ ʛʦʨʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʦʪʨʘʞʘʶʱʝʡ ʝʛʦ ʛʣʫ-
ʙʦʢʫʶ ʩʚʷʟʴ ʩ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʨʝʛʠʦʥʘ. 

1. ç-ʊʳ ʛʣʷʜʠ, ʥʝ ʤʦʪʥʠ ʵʪʫ ʰʢʘʪʫʣʢʫ ʟʘ ʧʫʩʪʷʢè. çʄʦʪʥʫʪʴè - ʧʨʦʜʘʪʴ, ʦʙʤʝʥʷʪʴ. ʉʣʦʚʘʨʴ 
ɺ.ʀ.ɼʘʣʷ); 

2. ʇʨʠʛʦʥ, ʟʘʚʦʟʥʷ, ʣʦʰʘʜʴ, ʢʦʨʦʚʘ, ʩʥʘʩʪʴ ʚʩʷʢʘ ï ʚʩʝ ʩʛʦʨʝʣʦ.(çɿʘʚʦʟʥʷè ð ʧʣʦʩʢʦʜʦʥʥʘʷ 
ʣʦʜʢʘ. ʉʣʦʚʘʨʴ ʇ.ʇ.ɹʘʞʦʚʘ); 

3. ʇʨʦʰʝʥʴʝ ʥʘʧʠʩʘʪʴ, ʧʨʦʙʫ ʩʤʳʪʴ, ʟʥʘʢʠ ʦʛʣʷʜʝʪʴ ï ʚʩʝ ʧʦ ʩʦʚʝʩʪʠ ʜʝʣʘʣ, ʥʝ ʢʘʢ ʠʥʳʝ 
ʧʨʦʪʯʠʝ, ʘʙʳ ʥʘ ʧʦʣʰʪʦʬʘ ʩʦʨʚʘʪʴ. (çʐʪʦʬè ð ʙʫʪʳʣʢʘ ʝʤʢʦʩʪʴʶ 1/10 ʚʝʜʨʘ. ʉʣʦʚʘʨʴ 
ʇ.ʇ.ɹʘʞʦʚʘ); 

4. ʊʦ ʣʠ ʦʥʘ ʠʟ ʩʪʝʢʣʘ, ʦ ʣʠ ʠʟ ʜʫʨʤʘʰʢʘ ʥʘ ʧʨʦʩʪʫʶ ʛʨʘʥʴ ʦʙʜʝʣʘʥʘ.(çɼʫʨʤʘʰʝʢè - ʤʘʣʦ-
ʮʝʥʥʳʡ ʢʘʤʝʥʴ ʛʦʨʥʦʛʦ ʭʨʫʩʪʘʣʷ. (ʉʣʦʚʘʨʴ ʫʨʘʣʴʩʢʦʛʦ ʛʦʚʦʨʘ. ʀ.ʗ.ʉʪʷʞʢʠʥ)); 

5. ʅʘʩʪʘʩʴʷ ʦʪ ʤʫʞʘ ʩʣʳʭʘʣʘ, ʯʪʦ ʵʪʦʪ ʱʝʛʘʨʴ ʧʨʘʚʠʣʴʥʳʡ ʠ ʚ ʜʝʣʘʭ ʩʤʳʰʣʝʥʳʡ, ʜʘʨʦʤ 
ʯʪʦ ʢ ʚʠʥʠʰʢʫ ʧʨʠʩʪʨʘʩʪʴʝ ʠʤʝʣ(çʑʝʛʘʨʴè - ʰʪʝʡʛʝʨ, ʛʦʨʥʳʡ ʤʘʩʪʝʨ ʚ ʨʫʜʥʠʯʥʦʤ, ʛʦʨʥʦʤ ʜʝ-
ʣʝ(ʉʣʦʚʘʨʴ ʫʨʘʣʴʩʢʦʛʦ ʛʦʚʦʨʘ. ʀ.ʗ.ʉʪʷʞʢʠʥ)). 

 ʃʝʢʩʠʢʘ ʩʢʘʟʦʚ ɹʘʞʦʚʘ ʯʘʩʪʦ ʚʢʣʶʯʘʝʪ ʘʨʭʘʠʯʥʳʝ ʨʫʩʩʢʠʝ ʩʣʦʚʘ ʠ ʦʙʦʨʦʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ 
ʝʛʦ ʨʘʩʩʢʘʟʘʤ ʩʢʘʟʦʯʥʦʩʪʴ. ʕʪʠ ʷʟʳʢʦʚʳʝ ʚʘʨʠʘʥʪʳ ʥʝ ʪʦʣʴʢʦ ʦʙʦʛʘʱʘʶʪ ʦʧʳʪ ʯʪʝʥʠʷ, ʥʦ ʠ ʧʦʤʦʛʘʶʪ 
ʧʝʨʝʥʝʩʪʠ ʯʠʪʘʪʝʣʝʡ ʚ ʚʦʣʰʝʙʥʳʡ ʤʠʨ ʫʨʘʣʴʩʢʦʛʦ ʬʦʣʴʢʣʦʨʘ, ʢʦʪʦʨʳʡ ɹʘʞʦʚ ʪʘʢ ʷʨʢʦ ʠʟʦʙʨʘʞʘʝʪ ʚ 
ʩʚʦʠʭ ʨʘʩʩʢʘʟʘʭ. 

1. çʇʨʠʧʫʛʥʫʣ ʯʝʤ, ʘʣʠ ʫʣʝʩʪʠʣ, ʣʠʙʦ ʧʦʜʧʦʠʣé.è. (çɸʣʠè - ʠʣʠ (ʉʣʦʚʘʨʴ ʫʨʘʣʴʩʢʦʛʦ ʛʦʚʦʨʘ. 
ʀ.ʗ.ʉʪʷʞʢʠʥ), ɸʣʠ, ʩʦʶʟ ʠ ʯʘʩʪʠʮʘ (ʥʘʨ.-ʧʦʵʪ. ʠ ʧʨʦʩʪ.), ʪʦ ʞʝ, ʯʪʦ ʠʣʠ (ʊʦʣʢʦʚʳʡ ʩʣʦʚʘʨʴ 
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ʉ.ʀ.ʆʞʝʛʦʚʘ)). 
2. çʏʪʦ ʚʧʫʩʪʝ ʜʦʙʨʫ ʣʝʞʘʪʴè. (çɺʧʫʩʪʝè - ʧʦʧʫʩʪʫ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʝʟ ʪʦʣʢʫ. ʉʣʦʚʘʨʴ 

ʨʫʩʩʢʠʭ ʥʘʨʦʜʥʳʭ ʛʦʚʦʨʦʚ); 
3. çʏʝʨʝʟ ʤʘʣʦʝ ʚʨʝʤʷ ʇʘʨʦʪʠʥʘ ʞʝʥʘ ʧʦʣʫʯʠʣʘ ʧʠʩʝʤʳʰʢʦè. (çʇʠʩʝʤʳʰʢʦè - ʧʠʩʴʤʦ, 

ʧʠʩʴʤʝʮʦ (ʫʤʝʥʴʰʠʪʝʣʴʥʦ-ʣʘʩʢʘʪʝʣʴʥʘʷ ʬʦʨʤʘ. ʉʣʦʚʘʨʴ ʨʫʩʩʢʠʭ ʥʘʨʦʜʥʳʭ ʛʦʚʦʨʦʚ); 
4. ɸ ʣʶʜʠ ʜʝʥʴʛʠ ʙʳ  ʜʘʣʠ. ʈʘʟʦʩʪʘʚʦʢ ʪʝʙʝ. (çʈʘʟʦʩʪʘʚʦʢè - ʪʦ, ʯʪʦ ʤʦʞʥʦ ʥʘ ʩʪʦʣ ʧʦʩʪʘ-

ʚʠʪʴ ʠʟ ʝʜʳ. . ʉʣʦʚʘʨʴ ʨʫʩʩʢʠʭ ʥʘʨʦʜʥʳʭ ʛʦʚʦʨʦʚ); 
5. ʊʝʧʝʨʴ ʫ ʪʝʙʷ ʚ ʰʢʘʧʫ ʟʘʧʝʨʪʳ.( çʐʢʘʧè - h ʢʘʬ. ʉʣʦʚʘʨʴ ʨʫʩʩʢʠʭ ʥʘʨʦʜʥʳʭ ʛʦʚʦʨʦʚ); 
6. çʏʝʨʝʟ ʤʘʣʦʝ ʚʨʝʤʷ ʇʘʨʦʪʠʥʘ ʞʝʥʘ ʧʦʣʫʯʠʣʘ ʧʠʩʝʤʳʰʢʦè. (çʇʠʩʝʤʳʰʢʦè - ʧʠʩʴʤʦ, 

ʧʠʩʴʤʝʮʦ (ʫʤʝʥʴʰʠʪʝʣʴʥʦ-ʣʘʩʢʘʪʝʣʴʥʘʷ ʬʦʨʤʘ. ʉʣʦʚʘʨʴ ʨʫʩʩʢʠʭ ʥʘʨʦʜʥʳʭ ʛʦʚʦʨʦʚ); 
ʃʝʢʩʠʢʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʨʘʩʩʢʘʟʘʭ ʇʘʚʣʘ ʇʝʪʨʦʚʠʯʘ ɹʘʞʦʚʘ, ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʠ ʦʙʱʝʛʦ ʪʦʥʘ ʠ ʘʪʤʦʩʬʝʨʳ ʝʛʦ ʨʘʩʩʢʘʟʦʚ. ʉ ʧʦʤʦʱʴʶ ʪʱʘʪʝʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʩʣʦʚ ʠ ʬʨʘʟ 
ɹʘʞʦʚ ʩʧʦʩʦʙʝʥ ʚʳʟʚʘʪʴ ʦʱʫʱʝʥʠʝ ʚʦʣʰʝʙʩʪʚʘ, ʪʘʡʥʳ ʠ ʬʦʣʴʢʣʦʨʘ, ʢʦʪʦʨʳʝ ʧʨʦʥʠʟʳʚʘʶʪ ʝʛʦ ʨʘʩ-
ʩʢʘʟʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʨʭʘʠʯʥʳʭ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʜʠʘʣʝʢʪʦʚ ʧʨʠʜʘʝʪ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʦʙʩʪʘʥʦʚʢʝ, ʧʝ-
ʨʝʥʦʩʷ ʯʠʪʘʪʝʣʝʡ ʚ ʋʨʘʣʴʩʢʠʝ ʛʦʨʳ ʠ ʧʦʛʨʫʞʘʷ ʠʭ ʚ ʤʠʨ ʨʫʩʩʢʦʛʦ ʬʦʣʴʢʣʦʨʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʣʝʢʩʠʢʘ ʩʢʘʟʦʚ ʇʘʚʣʘ ʇʝʪʨʦʚʠʯʘ ɹʘʞʦʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʛʘ-
ʪʳʡ ʠ ʫʥʠʢʘʣʴʥʳʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʪ ʜʨʫʛʠʭ ʬʦʣʴʢʣʦʨʥʳʭ 
ʩʙʦʨʥʠʢʦʚ. ʉʢʨʫʧʫʣʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ɹʘʞʦʚʘ ʢ ʜʝʪʘʣʷʤ ʠ ʝʛʦ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʬʦʣʴʢʣʦʨʘ ʠ ʪʨʘʜʠʮʠʡ 
ʫʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩʢʚʦʟʷʪ ʚ ʷʟʳʢʝ, ʢʦʪʦʨʳʡ ʦʥ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʚʦʧʣʦʱʝʥʠʷ ʩʚʦʠʭ ʨʘʩʩʢʘʟʦʚ ʚ ʞʠʟʥʴ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʜʠʘʣʝʢʪʦʚ, ʘʨʭʘʠʯʥʳʭ ʩʣʦʚ ʠ ʷʨʢʠʭ ʦʙʨʘʟʦʚ ʩʦʟʜʘʝʪ ʚ ʝʛʦ ʨʘʩʩʢʘʟʘʭ 
ʦʱʫʱʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠ ʠ ʥʝʧʦʜʚʣʘʩʪʥʦʩʪʠ ʚʨʝʤʝʥʠ, ʫʚʣʝʢʘʷ ʯʠʪʘʪʝʣʝʡ ʚ ʤʠʨ, ʥʘʧʦʣʥʝʥʥʳʡ ʚʦʣʰʝʙ-
ʥʤrʠ ʩʫʱʝʩʪʚʘʤʠ, ʟʘʯʘʨʦʚʘʥʥʳʤʠ ʣʝʩʘʤʠ ʠ ʦʪʚʘʞʥʳʤʠ ʛʝʨʦʷʤʠ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʪʱʘʪʝʣʴʥʦʤʫ ʚʥʠ-
ʤʘʥʠʶ ʢ ʜʝʪʘʣʷʤ ʚ ʧʝʨʝʜʘʯʝ ʥʶʘʥʩʦʚ ʢʘʞʜʦʛʦ ʜʠʘʣʝʢʪʘ, ɹʘʞʦʚ ʚʦʧʣʦʱʘʝʪ ʚ ʞʠʟʥʴ ʷʨʢʫʶ ʧʘʣʠʪʨʫ ʛʦ-
ʣʦʩʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʦʪʢʣʠʢ ʫ ʯʠʪʘʪʝʣʝʡ. ɺʢʣʶʯʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʜʠʘʣʝʢʪʦʚ ʠ ʤʝʩʪʥʦʛʦ ʥʘʨʝʯʠʷ ʥʝ 
ʪʦʣʴʢʦ ʫʣʫʯʰʘʝʪ ʦʧʳʪ ʧʦʚʝʩʪʚʦʚʘʥʠʷ, ʥʦ ʠ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʮʠʘʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʠ ʠʩʪʦʨʠʯʝʩʢʦʤ 
ʢʦʥʪʝʢʩʪʝ ʨʝʛʠʦʥʘ ʋʨʘʣʴʩʢʠʭ ʛʦʨ. ʗʟʳʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷʭ, ʧʨʦʥʠʟʘʥ ʦʙʨʘʟʘʤʠ ʠ ʩʠʤ-
ʚʦʣʠʢʦʡ, ʧʦʯʝʨʧʥʫʪʳʤʠ ʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʣʴʢʣʦʨʥʳʭ ʚʝʨʦʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʠʣʘ ʜʫʭʦʚ ʧʨʠʨʦʜʳ, ʟʥʘ-
ʯʝʥʠʝ ʩʚʷʱʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚʘʞʥʦʩʪʴ ʨʠʪʫʘʣʴʥʳʭ ʧʨʘʢʪʠʢ. 
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ǮǯǭǠǪǤǫǺ ǮǤǯǤǡǭǣǟ ǟǠǠǯǤǡǧǟǱǲǯ ǧ 
ǰǭǩǯǟǸǤǬǧǨ ǰ ǳǯǟǬǵǲǦǰǩǭǢǭ ǾǦǺǩǟ Ǭǟ 
ǯǲǰǰǩǧǨ 

ǴȒȏȑȇȌǿ ǣȇǿȌǿ ǡȇȑǿȊțȄȁȌǿ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʂʘʣʫʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ. ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦè 
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ʢ.ʧʩ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʂʘʣʫʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ. ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦè 
 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʙʙʨʝʚʠʘʪʫʨ ʠ ʘʢʨʦʥʠʤʦʚ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʷʟʳʢʦʚ ʤʠʨʘ. ʊʘʢʠʝ ʩʣʦʚʘ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 
ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ: ʨʦʩʪ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʘʙʙʨʝʚʠʘʪʫʨ ʠ ʩʦʢʨʘʱʝʥʠʡ ʝʱʝ ʙʦʣʝʝ ʟʘʤʝʪʝʥ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʩʪʘʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʪʦ ʝʩʪʴ 
ʚ ʪʝʭ ʪʠʧʘʭ ʪʝʢʩʪʘ, ʛʜʝ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʩʪʦʷʚʰʠʝʩʷ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʠ ʣʝʛʢʦ ʧʦʥʠʤʘʝʤʳʝ 
ʪʝʨʤʠʥʳ ʠ ʧʦʥʷʪʠʷ. ʂ ʧʦʜʦʙʥʳʤ ʚʠʜʘʤ ʪʝʢʩʪʦʚ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʥʘʫʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʶʨʠʜʠʯʝʩʢʠʝ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʝʢʩʪʳ, ʚʦʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʪʝʢʩʪʳ ʠ ʦʙʱʘʷ ʧʫʙʣʠʮʠʩʪʠʢʘ. 

ɸʙʙʨʝʚʠʘʮʠʷ ʢʘʢ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʰʝ ʚʨʝʤʷ ʩʪʘʣʘ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʘ, ʠ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʝʝ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʢʘʢ ʧʨʠʯʠʥʦʡ 
ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʢʨʘʱʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʩʵʢʦʥʦʤʠʪʴ ʤʝʩʪʦ ʚ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʷʭ ʠ 
ʫʧʨʦʩʪʠʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʯʝʪʘʥʠʷ ʩʣʦʚ ʚ ʩʪʘʪʴʷʭ. ʉʦʢʨʘʱʝʥʠʝ, ʠʣʠ ʘʙʙʨʝʚʠʘʮʠʷ, ʦʪʨʘʞʘʝʪ ʪʝʥ-
ʜʝʥʮʠʶ ʵʢʦʥʦʤʠʠ ʷʟʳʢʦʚʳʭ ʩʨʝʜʩʪʚ. ɸ. ʄʘʨʪʠʥʝ ʪʘʢʞʝ ʧʨʠʜʘʚʘʣ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚʦʧʨʦʩʘʤ 
ʵʢʦʥʦʤʠʠ ʚ ʷʟʳʢʝ: çé ʷʟʳʢʦʚʘʷ ʵʚʦʣʶʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʧʨʦʪʠʚʦʨʝʯʠʝʤ ʤʝʞʜʫ ʧʨʠʩʫʱʠʤʠ 
ʯʝʣʦʚʝʢʫ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʦʙʱʝʥʠʷ ʠ ʚʳʨʘʞʝʥʠʷ ʠ ʝʛʦ ʩʪʨʝʤʣʝʥʠʝʤ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʩʚʦʶ ʫʤʩʪʚʝʥ-

ɹʦʦʧʫʙʯʡʸ: ʜʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʬʨʘʥʮʫʟʩʢʠʤ ʘʙʙʨʝʚʠʘʪʫʨʘʤ ʠ ʩʦʢʨʘʱʝʥʠʷʤ, ʠʭ ʚʠʜʘʤ, ʘ ʪʘʢʞʝ 
ʚʘʨʠʘʥʪʘʤ ʧʝʨʝʚʦʜʘ ʪʘʢʠʭ ʘʙʙʨʝʚʠʘʪʫʨ ʠ ʩʦʢʨʘʱʝʥʠʡ ʩ ʬʨʘʥʮʫʟʩʢʦʛʦ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ 
ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʣʫʯʘʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʙʙʨʝʚʠʘʪʫʨ ʠ ʩʦʢʨʘʱʝʥʠʡ ʚ ʧʨʝʩʩʝ, ʜʘʶʪʩʷ ʨʝʢʦ-
ʤʝʥʜʘʮʠʠ ʧʦ ʩʪʨʘʪʝʛʠʷʤ ʧʝʨʝʚʦʜʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʙʙʨʝʚʠʘʪʫʨʘ, ʩʦʢʨʘʱʝʥʠʝ, ʘʢʨʦʥʠʤ, ʧʝʨʝʚʦʜ, ʨʘʩʰʠʬʨʦʚʢʘ, ʪʠʧʳ ʩʦʢʨʘʱʝʥʠʡ. 
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʥʫʶ ʠ ʬʠʟʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴéʷʟʳʢʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʨʝʛʫʣʠʨʫʝʪʩʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, çʧʨʠʥʮʠʧʦʤ 
ʥʘʠʤʝʥʴʰʝʛʦ ʫʩʠʣʠʷè [1, ʩ. 166].  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʜʝʣʝʡ ʩʦʢʨʘʱʝʥʠʷ ʩʣʦʚ ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʬʨʘʥʮʫʟʩʢʦʤ ʷʟʳʢʝ 
ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʘʙʙʨʝʚʠʘʪʫʨ: 

1) ʀʥʠʮʠʘʣʴʥʦ-ʙʫʢʚʝʥʥʳʡ ʪʠʧ ï ʩʣʦʞʝʥʠʝ ʠʟ ʥʘʯʘʣʴʥʳʭ ʙʫʢʚ ʩʣʦʚ ʠʩʭʦʜʥʦʛʦ ʩʦʯʝʪʘʥʠʷ: la C.G.T. 
(Conf®d®ration G®n®rale du Travail), le C.N.R.S. (Centre National des Recherches Scientifiques). 

2) ʀʥʠʮʠʘʣʴʥʦ-ʟʚʫʢʦʚʘʷ (ʘʢʨʦʥʠʤ) ï ʩʣʦʞʝʥʠʝ ʠʟ ʥʘʯʘʣʴʥʳʭ ʟʚʫʢʦʚ ʩʣʦʚ ʧʦʣʥʦʛʦ ʥʘʠʤʝʥʦʚʘʥʠʷ: 
l'O.N.U. (Organisation des Nations Unies), CEDEX (Courier dôentreprise ¨ distribution exceptionnelle). 

ʎʳʙʦʚʘ ʀ. ɸ. ʪʘʢʞʝ ʚʳʜʝʣʷʝʪ ʪʨʠ ʚʠʜʘ ʩʦʢʨʘʱʝʥʠʡ: 
ç1) ʉʦʢʨʘʱʝʥʠʝ ʩʣʦʚ ʧʫʪʝʤ ʫʩʝʯʝʥʠʷ (troncation) ï ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 

(un prolo (prol®taire), un ap®ro (ap®ritif); 
2) ʩʦʢʨʘʱʝʥʠʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ (siglaison/sigle), ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʶʪʩʷ ʠʥʠʮʠʘʣʴʥʳʝ 

ʩʣʦʞʥʦʩʦʢʨʘʱʝʥʥʳʝ ʩʣʦʚʘ (S. M. - Sa Majest®. S. A. R. - Son Altesse Royale); 
3) ʩʣʦʚʦʩʣʠʷʥʠʝ (t®lescopage)è. (sous-off m - sous-officier (ʫʥʪʝʨ-ʦʬʠʮʝʨ); Vel dôHiv (V®lodrome 

dôHiver ï ʦʙʳʯʥʦʝ ʤʝʩʪʦ ʤʠʪʠʥʛʦʚ ʠ ʩʦʙʨʘʥʠʡ) [2, ʩ. 111]. 
ʇʨʠ ʵʪʦʤ ʫʢʘʟʳʚʘʝʪʩʷ ʪʦ, ʯʪʦ ʩʣʦʚʦʩʣʠʷʥʠʝ ʠ ʩʦʢʨʘʱʝʥʠʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʤʦʨʬʦʣʦʛʦ-ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. 
ɻʦʚʦʨʷ ʦ ʧʝʨʚʦʤ ʩʧʦʩʦʙʝ ʩʦʢʨʘʱʝʥʠʷ, ʩʪʦʠʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʚʦ ʬʨʘʥʮʫʟʩʢʦʤ ʷʟʳʢʝ ʧʨʘʚʠʣʘ ʘʙʙʨʝ-

ʚʠʘʮʠʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʜʚʫʭ ʪʠʧʘʭ ʩʦʢʨʘʱʝʥʠʡ, ʧʨʠʯʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʝʩʪʴ ʘʥʘʣʦʛʠ ʚ ʨʫʩʩʢʦʤ 
ʷʟʳʢʝ, ʪʘʢʠʝ ʢʘʢ ʘʧʦʢʦʧʘ ʠ ʘʬʝʨʝʟʘ. 

ɸʧʦʢʦʧʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʩʣʦʛʘ (ʠʣʠ ʩʣʦʛʦʚ) ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʩʫʬʬʠʢʩʦʚ. 
ɺʦ ʬʨʘʥʮʫʟʩʢʦʤ ʷʟʳʢʝ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʵʪʦʪ ʪʠʧ ʨʝʜʫʢʮʠʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʦʨʬʝʤʥʦʛʦ ʩʦʩʪʘʚʘ ʩʣʦʚʘ. 
ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʥʫʪʨʠʢʦʨʥʝʚʦʝ ʧʨʦʩʣʝʞʠʚʘʥʠʝ (exposition - expo). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫ-
ʯʘʝʚ ʫʩʝʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʛʣʘʩʥʦʡ ʙʫʢʚʝ -ʦ-. ʀʟ-ʟʘ ʵʪʦʛʦ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʚʳʜʝʣʝʥʥʳʤ ʩʫʬʬʠʢʩʦʤ, 
ʦʙʨʘʟʫʷ ʪʝʤ ʩʘʤʳʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ "ʫʩʝʯʝʥʥʦʝ" ʩʣʦʚʦ: traduction ï trado. ʋʩʝʯʝʥʠʝ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʚ 
ʠʤʝʥʘʭ ʧʨʠʣʘʛʘʪʝʣʴʥʳʭ ʠ ʥʘʨʝʯʠʷʭ. ʅʘʧʨʠʤʝʨ, sympathique ï sympa. ʋʩʝʯʝʥʥʳʝ ʬʦʨʤʳ ʯʘʩʪʦ ʠʤʝʶʪ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʘʨʠʘʮʠʠ. 

ɸʬʝʨʝʟʳ ʞʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʦʜ ʩʦʙʦʡ ʫʩʝʯʝʥʠʝ ʥʘʯʘʣʘ ʩʣʦʚʘ ʠ ʠʭ ʫʧʦʪʨʝʙʣʝ-
ʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘʤʥʦʛʦ ʨʝʞʝ, ʥʝʞʝʣʠ ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʧʦʢʦʧ.  

ɹʫʢʚʝʥʥʳʝ ʘʙʙʨʝʚʠʘʪʫʨʳ, ʧʦʧʘʜʘʶʱʠʝʩʷ ʧʦʨʦʡ ʚ ʛʘʟʝʪʥʳʭ ʩʪʘʪʴʷʭ, ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʠʤ ʢʦʤʧʦ-
ʥʝʥʪʘʤ. ʏʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʘʙʙʨʝʚʠʘʪʫʨʳ ʩ ʜʚʫʤʷ-ʧʷʪʴʶ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʥʘʧʨʠʤʝʨ: LR (Les 
R®publicains) - ʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʧʘʨʪʠʷ, EI (Etat Islamique) - ʀʩʣʘʤʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, CCG (Conseil de 
coop®ration du Gaulf) -ʉʦʚʝʪ ʧʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩʪʨʘʥ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ, FCD (F®d®ration du commerce 
et de la distribution) - ʌʝʜʝʨʘʮʠʷ ʧʦ ʪʦʨʛʦʚʣʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʪʦʚʘʨʦʚ, CEDH (Cour europ®en des droits de 
l'homme) -ɽʚʨʦʧʝʡʩʢʠʡ ʩʫʜ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ, HATVP (Haute autorit® pour la transparence de la vie 
publique) - ɺʳʩʰʠʡ ʦʨʛʘʥ ʚʣʘʩʪʠ ʟʘ ʧʨʦʟʨʘʯʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ACPM (Alliance pour les chiffres de 
la presse et des medias) - ɸʣʴʷʥʩ ʧʨʝʩʩʳ ʠ ʤʝʜʠʘ ʧʦ ʩʪʘʪʠʩʪʠʢʝ. ʊʘʢ, ʂʦʛʫʪ ɺ. ʀ. ʧʠʰʝʪ ʦ ʪʦʤ, ʯʪʦ çʚ ʜʘʥ-
ʥʳʡ ʤʦʤʝʥʪ ʚʦ ʬʨʘʥʮʫʟʩʢʦʤ ʷʟʳʢʝ, ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʜʚʫʭʙʫʢʚʝʥʥʳʭ ʩʦʢʨʘʱʝʥʠʡ - 7%, ʪʨʝʭʙʫʢʚʝʥʥʳʭ - 
46%, ʯʝʪʳʨʝʭʙʫʢʚʝʥʥʳʭ - 32%, ʦʩʪʘʣʴʥʦʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʦʢʨʘʱʝʥʠʷ ʩʦʯʝʪʘʥʠʡ ʙʦʣʝʝ ʯʝʤ ʯʝʪʳʨʝʭ ʩʣʦʚ. 
ɺ ʫʩʪʥʦʡ ʨʝʯʠ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʫʧʦʪʨʝʙʣʝʥʠʡ ʧʘʜʘʝʪ ʥʘ ʪʨʝʭʙʫʢʚʝʥʥʳʝ ʩʦʢʨʘʱʝʥʠʷ - 52%è [3, ʩ. 3]. 

ʅʘʨʷʜʫ ʩ ʙʫʢʚʝʥʥʳʤʠ ʘʙʙʨʝʚʠʘʪʫʨʘʤʠ ʚ ʛʘʟʝʪʥʳʭ ʩʪʘʪʴʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʳʝ, ʥʦ 
ʦʥʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʦʡ ʞʝ ʧʨʦʧʦʨʮʠʠ, ʯʪʦ ʠ ʙʫʢʚʝʥʥʳʝ. ʀʭ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 
ʪʦ, ʯʪʦ ʦʥʠ ʪʘʢʞʝ ʚʢʣʶʯʘʶʪ ʥʝʘʣʬʘʚʠʪʥʳʝ ʩʠʤʚʦʣʳ. ɺ ʉʄʀ ʥʘʟʚʘʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʘʨʪʠʡ ʠ ʦʨʛʘʥʠʟʘ-
ʮʠʡ ʯʘʱʝ ʚʩʝʛʦ ʩʦʢʨʘʱʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʠʮʠʘʣʦʚ ʠ ʮʠʬʨ. ʂ ʧʨʠʤʝʨʫ: G7 - ɹʦʣʴʰʘʷ ʩʝʤʝʨʢʘ (ʤʝʞʜʫ-
ʥʘʨʦʜʥʳʡ ʢʣʫʙ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʩʝʤʴ ʢʨʫʧʥʝʡʰʠʭ ʛʦʩʫʜʘʨʩʪʚ ʤʠʨʘ), G20 - ɹʦʣʴʰʘʷ ʜʚʘʜʮʘʪʢʘ (ʢʣʫʙ 
ʧʨʘʚʠʪʝʣʴʩʪʚ ʠ ʛʣʘʚ ʮʝʥʪʨʘʣʴʥʳʭ ʙʘʥʢʦʚ ʛʦʩʫʜʘʨʩʪʚ ʩ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʦʡ ʠ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʵʢʦʥʦʤʠ-
ʢʦʡ). 

ɺʦ ʬʨʘʥʮʫʟʩʢʠʭ ʩʨʝʜʩʪʚʘʭ ʠʥʬʦʨʤʘʮʠʠ ʘʙʙʨʝʚʠʘʪʫʨʳ ʚʳʧʦʣʥʷʶʪ ʥʦʤʠʥʘʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʠ 
ʩʪʠʣʠʩʪʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʳ. ʆʥʠ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʥʳʭ ʟʥʘʢʦʚ-ʟʘʤʝʥʠʪʝʣʝʡ ʚ ʛʘʟʝʪʥʳʭ ʩʪʘʪʴ-
ʷʭ. 
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ʇʨʠ ʨʘʙʦʪʝ ʩ ʘʙʙʨʝʚʠʘʪʫʨʘʤʠ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʝʥʥʘʷ ʠʤ 
ʦʤʦʥʠʤʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʪʦʛ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʙʙʨʝʚʠʘʪʫʨʳ ʠʟ ʠʩʭʦʜʥʳʭ 
ʯʘʩʪʝʡ ʩʣʦʚ, ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʩʦʚʧʘʜʘʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. ʊʘʢ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʧʨʠʚʝʜʝʤ ʨʷʜ ʬʨʘʥʮʫʟ-
ʩʢʠʭ ʦʤʦʥʠʤʠʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ: C.P. - certificat du propriete (ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʨʘʚʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ), 
charge de pouvoir (ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ), chef du personnel (ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʢʘʜʨʦʚ), code penal (ʫʛʦʣʦʚ-
ʥʳʡ ʢʦʜʝʢʩ, ʋʂ), commissaire de police (ʢʦʤʠʩʩʘʨ ʧʦʣʠʮʠʠ) ʠ ʪ. ʧ. ʀʣʠ ʞʝ, ʜʦʧʫʩʪʠʤ, çʘʙʙʨʝʚʠʘʪʫʨʝ ɸʄ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ 76 ʥʘʠʤʝʥʦʚʘʥʠʡ: Acad®mie de m®decine, acte de marriage, administration militaire...GM ï 
37, F.M. ï 35, C.A. ï 105è [2, ʩ. 114]. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʧʦʩʦʙʦʚ ʧʝʨʝʚʦʜʘ ʬʨʘʥʮʫʟʩʢʠʭ ʘʙʙʨʝʚʠʘʪʫʨ ʥʘ ʨʫʩʩʢʠʡ 
ʷʟʳʢ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ, ʪʘʢ ʢʘʢ ʚʩʝ ʚʩʝʛʜʘ ʩʚʦʜʠʪʩʷ ʢ ʢʦʥʪʝʢʩʪʫ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʚ ʢʦ-
ʪʦʨʦʡ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥʘ ʪʘ ʠʣʠ ʘʙʙʨʝʚʠʘʪʫʨʘ. 

1) ʇʝʨʝʚʦʜ ʚʩʝʛʦ ʩʦʢʨʘʱʝʥʠʷ, ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʝʛʦ ʦʩʥʦʚʫ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʝʛʦ ʨʫʩʩʢʦʡ ʘʙʙʨʝʚʠʘʪʫ-
ʨʳ: O.I.P.C. - Organisation internationale de police criminelle - ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʢʨʠʤʠʥʘʣʴʥʦʡ 
ʧʦʣʠʮʠʠ (ʄʆʂʇ); 

2) ɼʦʧʫʩʢʘʝʪʩʷ ʧʝʨʝʚʦʜ ʧʦʣʥʳʭ ʪʝʨʤʠʥʦʚ ʙʝʟ ʩʦʢʨʘʱʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʥʷʪʦ ʚ 
ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʪʝʢʩʪʝ ʥʘ ʬʨʘʥʮʫʟʩʢʦʤ ʷʟʳʢʝ ʚʩʪʨʝʪʠʪʩʷ ʘʙʙʨʝʚʠʘʪʫʨʘ T.G.V. - Le 
Train ¨ Grande Vitesse, ʪʦ ʩʘʤʳʤ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʚʝʩʪʠ ʝʝ ʥʘ ʨʫʩʩʢʠʡ ï ʵʪʦ ʦʧʫʩʪʠʪʴ ʘʙʙʨʝʚʠʘ-
ʪʫʨʫ ʠ ʧʨʦʩʪʦ ʧʝʨʝʚʝʩʪʠ ʢʘʢ "ʩʚʝʨʭʩʢʦʨʦʩʪʥʦʡ ʧʦʝʟʜ", ʯʪʦ ʦʢʘʞʝʪʩʷ ʚʧʦʣʥʝ ʷʩʥʳʤ ʜʣʷ ʯʠʪʘʪʝʣʷ ʠʣʠ 
ʩʣʫʰʘʪʝʣʷ. 

3) ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʘʙʙʨʝʚʠʘʪʫʨʘ ʦʙʦʟʥʘʯʘʝʪ ʨʝʘʣʠʶ ʥʘ ʜʨʫʛʦʤ ʷʟʳʢʝ, ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠ-
ʝʤ ʙʫʜʝʪ ʝʝ ʜʦʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ ʩ ʢʦʤʤʝʥʪʘʨʠʷʤʠ ʠ ʧʦʷʩʥʝʥʠʷʤʠ ʧʝʨʝʚʦʜʯʠʢʘ. ɺ ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʷʭ 
ʜʣ̫ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʠʚʝʩʪʠ ʘʥʘʣʦʛʠʶ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʘʙʙʨʝʚʠʘʪʫʨʳ, ʚʩʪʨʝʯʘ-
ʶʱʠʝʩʷ ʚ ʠʩʭʦʜʥʦʤ ʷʟʳʢʝ, ʪʨʝʙʫʶʪ ʨʘʩʰʠʬʨʦʚʢʠ, ʝʩʣʠ ʚ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ ʥʝʪ ʧʦʜʭʦʜʷʱʝʛʦ ʵʢʚʠʚʘʣʝʥ-
ʪʘ. 

4) ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʦʩʦʙ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʠʣʠ ʞʝ ʪʨʘʥʩʢʨʠʙʠʨʦʚʘ-
ʥʠʷ, ʜʦʧʫʩʪʠʤ, UNESCO ï ʖʅɽʉʂʆ. ʊʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʟʚʫʢʦʚʦʝ ʪʨʘʥʩʢʨʠʙʠʨʦʚʘʥʠʝ, ʦʜʥʘʢʦ ʦʥʦ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʥʘʧʨʠʤʝʨ, SNCF ï ʕʩ-ʕʥ-ʉ-ɻʕʬ. 

ʀʥʦʛʜʘ, ʢʦʛʜʘ ʥʝ ʧʦʣʫʯʘʝʪʩʷ ʧʝʨʝʚʝʩʪʠ ʘʙʙʨʝʚʠʘʪʫʨʫ, ʥʝʣʠʰʥʠʤ ʙʫʜʝʪ ʦʙʨʘʱʝʥʠʝ ʢ ʩʪʘʪʴʷʤ ʩ 
ʧʦʭʦʞʝʡ ʪʝʤʘʪʠʢʦʡ ʠʣʠ ʧʫʙʣʠʢʘʮʠʷʤ, ʫʧʦʤʷʥʫʪʳʤ ʚ ʪʝʢʩʪʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ ʜʣʷ ʧʝʨʝʚʦʜʘ. 

ʆʜʥʘʢʦ, ʠʥʦʛʜʘ ʚʩʝ ʞʝ, ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʫʜʘʝʪʩʷ ʜʦʙʠʪʴʩʷ ʨʘʩʰʠʬʨʦʚʢʠ ʘʙʙʨʝ-
ʚʠʘʪʫʨʳ ʠ ʝʝ ʧʝʨʝʚʦʜʘ ʥʘ ʠʥʦʡ ʷʟʳʢ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʩʦʢʨʘʱʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʪʦ ʦʩʪʘʚʠʪʴ ʚ ʪʝʢʩʪʝ 
ʢʘʢ ʝʩʪʴ, ʫʢʘʟʘʚ ʵʪʦ ʚ ʧʨʠʤʝʯʘʥʠʠ ʠʣʠ ʩʥʦʩʢʝ. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʢʨʘʱʝʥʠʷ ʠ ʘʙʙʨʝʚʠʘʪʫʨʳ ʪʘʢʦʛʦ ʬʨʘʥʮʫʟʩʢʦʛʦ ʧʝ-
ʯʘʪʥʦʛʦ ʠʟʜʘʥʠʷ ʢʘʢ çLe Figaroè.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʠʟ ʩʪʘʪʝʡ ʥʠʞʝ: 
Les chercheurs du MIT ont examin® un programme d'IA con­u par Meta et baptis® Cicero qui, 

associant des algorithmes de reconnaissance de langage naturel et de strat®gie, a r®ussi ¨ battre des °tres 
humains au jeu de soci®t® Diplomatie [4]. - ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʅʙʪʪʙʰʬʪʞʫʪʣʧʜʧ ʋʞʮʦʧʤʧʜʡʰʞʪʣʧʜʧ ʡʦʪʫʡ-
ʫʬʫʙ ʠʟʫʯʠʣʠ ʧʨʦʛʨʘʤʤʫ ʡʪʣʬʪʪʫʛʞʦʦʧʜʧ ʡʦʫʞʤʤʞʣʫʙ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʢʦʤʧʘʥʠʝʡ Meta ʠ ʧʦʣʫʯʠʚʰʫʶ 
ʥʘʟʚʘʥʠʝ çCiceroè, ʢʦʪʦʨʘʷ, ʩʦʯʝʪʘʷ ʘʣʛʦʨʠʪʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠ ʩʪʨʘʪʝʛʠʠ, ʩʫʤʝ-
ʣʘ ʦʙʳʛʨʘʪʴ ʯʝʣʦʚʝʢʘ ʚ ʥʘʩʪʦʣʴʥʦʡ ʠʛʨʝ çɼʠʧʣʦʤʘʪʠʷè. 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ ʩʨʘʟʫ ʜʚʘ ʩʦʢʨʘʱʝʥʠʷ: 
MIT - Massachusetts Institute of Technology ï ʄʘʩʩʘʯʫʩʝʪʩʢʠʡ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʘʙʣ. 1); 

ʚʦʟʤʦʞʥʦ ʩʦʢʨʘʱʝʥʠʝ ʪʘʢʞʝ ʠ ʚ ʨʫʩʩʢʦʤ ʚʘʨʠʘʥʪʝ ʧʝʨʝʚʦʜʘ ʜʦ ʄʊʀ 
ʉʦʢʨʘʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʠʥʠʮʠʘʣʴʥʦ-ʟʚʫʢʦʚʦʤʫ ʪʠʧʫ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʷʚʣʷʝʪʩʷ ʘʢʨʦʥʠʤʦʤ. 
IA - intelligence artificielle ï ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) (ʪʘʙʣ. 1) 
ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʫʞʝ ʧʦ ʠʥʠʮʠʘʣʴʥʦ-ʙʫʢʚʝʥʥʦʤʫ ʪʠʧʫ, ʧʦʵʪʦʤʫ ʦʥʦ ʷʚ-

ʣʷʝʪʩʷ ʘʣʬʘʚʠʪʠʟʤʦʤ. 
LõAutorit® australienne de r®gulation prudentielle (APRA) a ®galement surveill® la situation 

lorsquôelle a appris la suppression du fonds par inadvertance [4]. - ɹʛʪʫʩʙʤʡʢʪʣʧʞ ʬʨʩʙʛʤʞʦʡʞ ʨʩʬʝʞʦʯʡ-



112 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʙʤʵʦʧʜʧ ʩʞʜʬʤʡʩʧʛʙʦʡʸ (APRA) ʪʘʢʞʝ ʩʣʝʜʠʣʦ ʟʘ ʩʠʪʫʘʮʠʝʡ, ʢʦʛʜʘ ʫʟʥʘʣʦ ʦ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʤ ʫʜʘ-
ʣʝʥʠʠ ʬʦʥʜʘ. 

APRA - LôAutorit® australienne de r®gulation prudentielle - ɸʚʩʪʨʘʣʠʡʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʫʜʝʥʮʠʘʣʴ-
ʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʪʘʙʣ. 1) 

ɺ ʩʣʫʯʘʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʘʢʨʦʥʠʤʘ, ʣʫʯʰʝ ʚʩʝʛʦ ʙʫʜʝʪ ʜʘʪʴ ʨʘʩʰʠʬʨʦʚʢʫ ʚ 
ʥʘʯʘʣʝ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʩʘʤʦʤ ʧʨʠʤʝʨʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʧʦʩʣʝʜʩʪʚʠʠ ʫ ʯʠʪʘʪʝʣʷ ʥʝ ʚʦʟʥʠʢʣʦ ʥʠʢʘʢʠʭ 
ʚʦʧʨʦʩʦʚ ʠ ʥʝʛʦʜʦʚʘʥʠʷ ʧʦ ʦʜʥʦʡ ʘʙʙʨʝʚʠʘʪʫʨʝ ʙʝʟ ʷʩʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʮʝʣʦʩʪʥʦʡ 
ʢʘʨʪʠʥʳ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʪʝʢʩʪʝ. 

Les autorit®s assurent que la Seine sera propre pendant les JO [4]. - ɺʣʘʩʪʠ ʫʚʝʨʷʶʪ, ʯʪʦ ʉʝʥʘ ʙʫʜʝʪ 
ʯʠʩʪʦʡ ʚʦ ʚʨʝʤʷ ʇʤʡʥʨʡʢʪʣʡʮ ʡʜʩ. 

 ʆʑ - des Jeux olympiques ï ʆʣʠʤʧʠʡʩʢʠʝ ʠʛʨʳ (ʪʘʙʣ. 1) 
ʇʨʠ ʧʝʨʝʚʦʜʝ ʜʘʥʥʳʡ ʘʣʬʘʚʠʪʠʟʤ ʣʫʯʰʝ ʥʝ ʩʦʢʨʘʱʘʪʴ ʜʦ ʆʀ, ʘ ʧʠʩʘʪʴ ʧʦʣʥʦʩʪʴʶ ʨʘʩʰʠʬʨʦʚ-

ʢʫ, ʧʦʪʦʤʫ ʢʘʢ ʯʠʪʘʪʝʣʶ ʙʫʜʝʪ ʥʝ ʩʦʚʩʝʤ ̫ ʩʝʥ ʢʦʥʪʝʢʩʪ. 
Avec çNeo NPCè, Ubisoft livre un aper­u des jeux vid®o du futur nourris ¨ lõIA g®n®rative [4]. - ɹʣʘʛʦʜʘʨʷ 

çʆʞʧ ʆʈʊè Ubisoft ʧʨʝʜʣʘʛʘʝʪ ʚʟʛʣʷʥʫʪʴ ʥʘ ʙʫʜʫʱʠʝ ʚʠʜʝʦʠʛʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʛʝʥʝʨʘʪʠʚʥʦʤ ʁʁ. 
Neo NPC - Neo personnages non jouables ï ʅʝʦ ʅʇʉ (ʪʘʙʣ. 1) 
ʉʘʤ ʧʦ ʩʝʙʝ ʪʝʨʤʠʥ çʅʇʉè ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʧʝʨʩʦʥʘʞʘ ʚ ʠʛʨʘʭ, ʢʦʪʦʨʳʡ ʥʝ ʥʘʭʦʜʠʪʩʷ 

ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʠʛʨʦʢʘ ʠ ʷʚʣʷʝʪʩʷ ʟʘʠʤʩʪʚʦʚʘʥʠʝʤ ʩ ʘʥʛʣʠʡʩʢʦʛʦ, ʦʟʥʘʯʘʶʱʠʤ çnon-player characterè. 
ʊʘʢ ʢʘʢ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʘʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʩʪʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 
ʩʨʝʜʠ ʛʝʡʤʝʨʦʚ ʠ ʪʝʭ, ʢʪʦ ʧʨʦʩʪʦ ʫʚʣʝʢʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʠʛʨʘʤʠ, ʩʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʚ ʩʢʦ-
ʨʦʤ ʙʫʜʫʱʝʤ ʩʥʦʩʢʘ ʜʣʷ ʵʪʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʥʝ ʧʦʥʘʜʦʙʠʪʩʷ. ʆʜʥʘʢʦ, ʚʩʝ ʞʝ, ʥʝ ʩʪʦʠʪ ʠʛʥʦʨʠʨʦʚʘʪʴ 
ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʯʠʪʘʪʝʣʴ ʤʦʞʝʪ ʠ ʥʝ ʧʦʥʷʪʴ ʘʢʨʦʥʠʤ ʙʝʟ ʨʘʩʰʠʬʨʦʚʢʠ. 

Autre partenaire, lôam®ricain InWorld AI, dont le mod¯le de langage (LLM) est la colonne vert®brale de 
Neo NPC [4]. - ɽʱʝ ʦʜʠʥ ʧʘʨʪʥʝʨ - ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʧʘʥʠʷ InWorld AI, ʯʴʷ ʸʠʴʣʧʛʙʸ ʥʧʝʞʤʵ ʣʝʞʠʪ ʚ 
ʦʩʥʦʚʝ ʆeo ʆʈʊ. 

LLM - le mod¯le de langage - ̫ ʟʳʢʦʚʘʷ ʤʦʜʝʣʴ (ʗʄ) (ʪʘʙʣ. 1) 
ɼʣʷ ʜʘʥʥʦʛʦ ʘʢʨʦʥʠʤʘ ʧʨʠ ʧʝʨʝʚʦʜʝ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʧʦʣʥʫʶ ʨʘʩʰʠʬʨʦʚʢʫ, ʦʜʥʘʢʦ ʧʨʠ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʪʝʢʩʪʝ, ʧʦʩʣʝʜʫʶʱʝʝ ʩʦʢʨʘʱʝʥʠʝ ʙʫʜʝʪ ʫʤʝʩʪʥʦ. 
çAu total, 25.000 ponts communaux n®cessitent des travaux, dont 10.000 ont besoin de mesures de 

s®curit® imm®diatesè, a indiqu®, mi-mars au S®nat, le directeur g®n®ral du Centre d'®tudes et d'expertise 
sur les risques (Cerema), Pascal Berteaud, devant la commission de l'am®nagement du territoire [4]. - çɺ 
ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 25 000 ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʦʩʪʦʚ ʥʫʞʜʘʶʪʩʷ ʚ ʨʝʤʦʥʪʝ, 10 000 ʠʟ ʥʠʭ ʪʨʝʙʫʶʪ ʥʝʤʝʜ-
ʣʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠè, - ʟʘʷʚʠʣ ʇʘʩʢʘʣʴ ɹʝʨʪʦ, ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢ-
ʪʦʨ ʏʞʦʫʩʙ ʡʪʪʤʞʝʧʛʙʦʡʢ ʡ ʡʠʬʰʞʦʡʸ ʩʡʪʣʧʛ (Cerema), ʚ ʩʝʨʝʜʠʥʝ ʤʘʨʪʘ ʥʘ ʟʘʩʝʜʘʥʠʠ ʉʝʥʘʪʘ 
ʌʨʘʥʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ. 

Cerema - Centre d'®tudes et d'expertise sur les risques - ʎʝʥʪʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʟʫʯʝʥʠʷ ʨʠʩʢʦʚ (ʪʘʙʣ. 1) 
ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʩʦʢʨʘʱʝʥʠʝ ʷʚʣʷʝʪʩʷ ʘʢʨʦʥʠʤʦʤ, ʪʦ 

ʝʩʪʴ, ʟʚʫʢʦʚʦʡ ʘʙʙʨʝʚʠʘʪʫʨʦʡ, ʜʘʞʝ ʩʘʤʘ ʨʘʩʰʠʬʨʦʚʢʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ ʧʦʣʥʦʩʪʴʶ. ʇʦʣʥʦʝ 
ʥʘʟʚʘʥʠʝ ʜʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ: Centre d'®tudes et d'expertise sur les risques, 
l'environnement, la mobilit® et l'am®nagement - ʎʝʥʪʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʟʫʯʝʥʠʷ ʨʠʩʢʦʚ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-
ʜʳ, ʜʚʠʞʝʥʠʷ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʤʦʞʥʦ ʙʫʜʝʪ ʦʩʪʘʚʠʪʴ ʩʣʦʚʦ çCeremaè, ʜʝʣʘʷ ʧʨʠ ʵʪʦʤ 
ʩʥʦʩʢʫ ʥʘ ʧʦʣʥʦʮʝʥʥʫʶ ʨʘʩʰʠʬʨʦʚʢʫ ʜʣʷ ʷʩʥʦʩʪʠ. 

çLa cr®ativit® fait partie de notre ADNè: Apple sôexcuse apr¯s sa pub pol®mique pour l'iPad Pro [4]. - 
çʊʚʦʨʯʝʩʪʚʦ - ʯʘʩʪʴ ʥʘʰʝʡ ɽʆʃè: Apple ʠʟʚʠʥʷʝʪʩʷ ʟʘ ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʨʝʢʣʘʤʫ iPad Pro. 

ADN - acide d®soxyribonucl®ique ï ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ɼʅʂ) (ʪʘʙʣ. 1) 
ʇʨʠ ʧʝʨʝʚʦʜʝ ʵʪʦʛʦ ʘʢʨʦʥʠʤʘ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʙʫʜʝʪ ʣʫʯʰʝ ʩʨʘʟʫ ʫʢʘʟʘʪʴ ʘʥʘʣʦʛ, ʪʦ ʝʩʪʴ ɼʅʂ, 

ʪʘʢ ʢʘʢ ʧʦʣʥʘʷ ʨʘʩʰʠʬʨʦʚʢʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʝʜʦʫʤʝʥʠʝ ʫ ʯʠʪʘʪʝʣʷ. 
Face ¨ la pression de leurs fans, lôimpossible absence des youtubeurs [4]. - ʉʪʦʣʢʥʫʚʰʠʩʴ ʩ ʜʘʚʣʝʥʠ-

ʝʤ ʩʦ ʩʪʦʨʦʥʳ ʩʚʦʠʭ ʭʙʦʙʫʧʛ, ʶʪʫʙʝʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʧʨʦʧʘʩʪʴ ʩ ʵʢʨʘʥʦʚ. 
Fans ï ʬʘʥʘʪʳ (ʪʘʙʣ. 1) 

https://www.surfrider.fr/wp-content/uploads/2024/04/Surfrider_lettre-ouverte-QES_JOP2024.pdf
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ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʫʩʝʯʝʥʠʝ ʢʦʥʮʘ ʩʣʦʚʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʦʙʘʚʣʝʥʠʝʤ ʙʫʢʚʳ -s ʚ ʢʘ-
ʯʝʩʪʚʝ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʯʠʩʣʘ. ɸʧʦʢʦʧʘ ʦʙʨʘʟʦʚʘʥʘ ʦʪ ʧʦʣʥʦʛʦ ʩʣʦʚʘ çfanatiquesè, ʦʜʥʘʢʦ ʥʝʣʴʟʷ ʠʩ-
ʢʣʶʯʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʦʝ ʘʥʛʣʠʡʩʢʦʝ ʟʘʠʤʩʪʚʦʚʘʥʠʝ. 

Sous-directrice aux affaires europ®ennes et internationales au minist¯re de la Culture depuis 2021, 
Isabelle Nyffenegger devient DG adjointe, directrice des services et des r®seaux de la Biblioth¯que 
nationale de France (BnF) [4]. - ʉ 2021 ʛʦʜʘ ʀʟʘʙʝʣʴ ʅʠʬʬʝʥʝʛʛʝʨ ʟʘʥʠʤʘʝʪ ʜʦʣʞʥʦʩʪʴ ʟʘʤʝʩʪʠʪʝʣʷ 
ʜʞʦʞʩʙʤʵʦʧʜʧ ʝʡʩʞʣʫʧʩʙ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʜʝʣʘʤ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʢʫʣʴʪʫʨʳ, ʘ ʩʝʡʯʘʩ 
ʷʚʣʷʝʪʩʷ ʟʘʤʝʩʪʠʪʝʣʝʤ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʦʪʜʝʣʘ ʫʩʣʫʛ ʠ ʩʚʷʟʝʡ ʚ ʆʙʯʡʧʦʙʤʵ-
ʦʧʢ ʚʡʚʤʡʧʫʞʣʞ ʍʩʙʦʯʡʡ. 

DG - Directeur G®n®ral - ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ (ʪʘʙʣ. 1) 
ɼʘʥʥʘʷ ʘʙʙʨʝʚʠʘʪʫʨʘ ʦʙʨʘʟʦʚʘʥʘ ʩʦʢʨʘʱʝʥʠʝʤ ʥʘʯʘʣʴʥʳʭ ʙʫʢʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʘʣʬʘʚʠʪʠʟʤʦʤ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʣʫʯʰʝ ʚʩʝʛʦ ʜʘʚʘʪʴ ʧʦʣʥʫʶ ʨʘʩʰʠʬʨʦʚʢʫ ʚʦ ʠʟʙʝʞʘʥʠʝ ʠʩʢʘʞʝʥʠʷ 
ʩʤʳʩʣʘ. 

BnF - la Biblioth¯que nationale de France - ʅʘʮʠʦʥʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʌʨʘʥʮʠʠ (ʪʘʙʣ. 1) 
ɺ ʦʪʣʠʯʠʠ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʰʝ, ʵʪʘ ʘʙʙʨʝʚʠʘʪʫʨʘ ʦʙʨʘʟʦʚʘʥʘ ʟʚʫʢʦʚʳʤ ʩʧʦʩʦʙʦʤ, ʧʦʵʪʦʤʫ ʷʚ-

ʣʷʝʪʩʷ ʘʢʨʦʥʠʤʦʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʝʨʝʚʦʜʘ, ʪʦ ʟʜʝʩʴ ʪʘʢʞʝ ʣʫʯʰʝ ʦʩʪʘʚʠʪʴ ʧʦʣʥʦʝ ʥʘʟʚʘʥʠʝ. 
çL¨ o½ les extr°mes droites il y a encore cinq ans, six ans, disaient Brexit, Frexit, sortie de l'euro, 

sortie de l'Europe, elles n'osent plus le dire, mais au fond le projet qu'elles portent, c'est la m°me choseè, a 
ajout® le chef de l'£tat [4]. ï çʊʘʤ, ʛʜʝ ʧʷʪʴ ʠʣʠ ʰʝʩʪʴ ʣʝʪ ʥʘʟʘʜ ʢʨʘʡʥʝ ʧʨʘʚʳʝ ʛʦʚʦʨʠʣʠ ʦ ɺʩʞʣ-ʪʡʫʞ, 
ʍʩʞʣ-ʪʡʫʞ, ʚʳʭʦʜʝ ʠʟ ʩʦʩʪʘʚʘ ɽʚʨʦʩʦʶʟʘ, ʚʳʭʦʜʝ ʠʟ ɽʚʨʦʧʳ, ʦʥʠ ʙʦʣʴʰʝ ʥʝ ʦʩʤʝʣʠʚʘʶʪʩʷ ʵʪʦ ʛʦʚʦ-
ʨʠʪʴ, ʦʜʥʘʢʦ ʧʦ ʩʫʪʠ ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʠʤʠ ʧʨʦʝʢʪ ð ɻ ʪʦ ʪʦ ʞʝ ʩʘʤʦʝè, - ʜʦʙʘʚʠʣ ʛʣʘʚʘ ʛʦʩʫʜʘʨʩʪʚʘ. 

Brexit - ʦʪ ʘʥʛʣ. Britain ð ɹʨʠʪʘʥʠʷ + exit ð ʚʳʭʦʜ ï ɹʨʝʢ-ʩʠʪ (ʪʘʙʣ. 1) 
ʉʘʤʦ ʩʣʦʚʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʧʨʝʢʨʘʱʝʥʠʝ ʯʣʝʥʩʪʚʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ ɽʚʨʦʧʝʡʩʢʦʤ 

ʩʦʶʟʝ ʠ ʩʚʷʟʘʥʥʫʶ ʩ ʵʪʠʤ ʧʨʦʮʝʜʫʨʫ. ʗʚʣʷʝʪʩʷ ʩʣʦʚʦʩʣʠʷʥʠʝʤ ʠ ʟʘʠʤʩʪʚʦʚʘʥʠʝʤ ʠʟ ʘʥʛʣʠʡʩʢʦʛʦ. ʇʨʠ 
ʧʝʨʝʚʦʜʝ ʣʫʯʰʝ ʩʜʝʣʘʪʴ ʩʥʦʩʢʫ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʷʩʥʝʥʠʝ. 

Frexit - France + exit ï ʌʨʝʢ-ʩʠʪ (ʪʘʙʣ. 1)                                                                                     
ʊʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʣʦʚʦʩʣʠʷʥʠʝʤ. ɼʘʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʙʳʣʦ ʧʨʠʜʫʤʘʥʦ ʫʞʝ ʩʘʤʠʤʠ ʬʨʘʥʮʫʟʘʤʠ 

ʧʦ ʘʥʘʣʦʛʠʠ ʩ ɹʨʝʢ-ʩʠʪ, ʢʘʢ ʚʦʟʤʦʞʥʳʡ ʚʳʭʦʜ ʌʨʘʥʮʠʠ ʠʟ ɽʉ. 
 

ʋʙʚʤʡʯʙ 1 
ʊʨʡʪʧʣ ʡʠʬʰʞʦʦʴʮ ʙʚʚʩʞʛʡʙʫʬʩ ʡ ʪʧʣʩʙʲʞʦʡʢ,  

ʡʮ ʩʙʪʱʡʭʩʧʛʣʙ ʡ ʨʧʤʦʧʞ ʦʙʠʛʙʦʡʞ, ʙ ʫʙʣʟʞ ʨʞʩʞʛʧʝ 
ɹʚʚʩʞʛʡʙʫʬʩʙ 
/ʪʧʣʩʙʲʞʦʡʞ 

ʉʙʪʱʡʭʩʧʛʣʙ/ʨʧʤʦʧʞ ʦʙʠʛʙʦʡʞ ʈʞʩʞʛʧʝ 

ADN acide d®soxyribonucl®ique ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ɼʅʂ) 

APRA LôAutorit® australienne de r®gulation 
prudentielle 

ɸʚʩʪʨʘʣʠʡʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʫʜʝʥʮʠ-
ʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

BnF la Biblioth¯que nationale de France ʅʘʮʠʦʥʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʌʨʘʥʮʠʠ 

Brexit ʦʪ ʘʥʛʣ. Britain ð ɹʨʠʪʘʥʠʷ + exit ð ʚʳʭʦʜ ɹʨʝʢ-ʩʠʪ 

Cerema Centre d'®tudes et d'expertise sur les risques, 
l'environnement, la mobilit® et l'am®nagement 

ʎʝʥʪʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʟʫʯʝʥʠʷ ʨʠʩʢʦʚ, 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʜʚʠʞʝʥʠʷ ʠ ʙʣʘʛʦ-

ʫʩʪʨʦʡʩʪʚʘ 

DG Directeur G®n®ral ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 

fans fanatiqies ʬʘʥʘʪʳ 

Frexit France + exit ʌʨʝʢ-ʩʠʪ 

IA intelligence artificielle ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) 

JO Jeux olympiques ʆʣʠʤʧʠʡʩʢʠʝ ʠʛʨʳ 

LLM le mod¯le de langage ʷʟʳʢʦʚʘʷ ʤʦʜʝʣʴ (ʗʄ) 

MIT Massachusetts Institute of Technology ʄʘʩʩʘʯʫʩʝʪʩʢʠʡ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠ-
ʪʫʪ (ʄʊʀ) 

NPC non-player character ʥʝʠʛʨʦʚʦʡ ʧʝʨʩʦʥʘʞ (ʅʇʉ) 
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ʀʟʫʯʘʷ ʩʪʘʪʴʠ ʛʘʟʝʪʳ çLe Figaroè, ʫʜʘʣʦʩʴ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʦʢʨʘʱʝ-
ʥʠʷ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʪʘʢʠʭ ʨʫʙʨʠʢʘʭ ʢʘʢ çʕʢʦʥʦʤʠʢʘè, çʇʦʣʠʪʠʢʘè ʠ çʉʄʀè. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʧʦʣʴʟʫ-
ʝʤʳʭ ʩʦʢʨʘʱʝʥʠʡ ð ʵʪʦ ʠʥʠʮʠʘʣʴʥʳʝ ʘʙʙʨʝʚʠʘʪʫʨʳ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʤʥʦʛʦʩʣʦʞ-
ʥʳʝ ʥʘʟʚʘʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʘʨʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. ɺʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʠʥʠʮʠʘʣʴʥʦ-ʙʫʢʚʝʥʥʳʡ ʪʠʧ, ʪʘʢ ʠ 
ʠʥʠʮʠʘʣʴʥʦ-ʟʚʫʢʦʚʦʡ, ʪʦ ʝʩʪʴ ʘʢʨʦʥʠʤ.  

ʇʨʠ ʧʝʨʝʚʦʜʝ ʚʘʞʥʦ ʙʳʣʦ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʠʤʝʥʥʦ ʨʘʩʰʠʬʨʦʚʢʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʧʦʪʦʤʫ ʢʘʢ 
ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʧʦʷʩʥʝʥʠʠ ʥʝ ʙʫʜʝʪ ʷʩʝʥ ʢʦʥʪʝʢʩʪ ʠ ʜʦʥʝʩʝʥ ʧʦʣʥʳʡ ʩʤʳʩʣ ʩʘʤʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʠʣʠ 
ʚʳʩʢʘʟʳʚʘʥʠʷ. ʆʜʥʘʢʦ, ʙʣʘʛʦʜʘʨʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʩʨʝʜʩʪʚʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʝʨʝʚʦʜʘ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ, ʨʘʩʰʠʬʨʦʚʢʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘʤʥʦʛʦ ʣʝʛʯʝ, ʪʝʤ ʙʦʣʝʝ, ʝʩʣʠ ʫʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʨʝʜʝʣʝʥ-
ʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʠʣʠ ʞʝ ʪʝʢʩʪ. 
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ǮǯǟǢǫǟǱǧǶǤǰǩǟǾ ǟǣǟǮǱǟǵǧǾ Ǯǯǧ 
ǮǤǯǤǡǭǣǤ ǫǲǪǻǱǧǮǪǧǩǟǵǧǭǬǬǺǴ 
ǳǧǪǻǫǭǡ ǰ ǳǯǟǬǵǲǦǰǩǭǢǭ ǾǦǺǩǟ Ǭǟ 
ǯǲǰǰǩǧǨ &Ǭǟ ǮǯǧǫǤǯǤ ǫ\ǳ ©ǪǤǣǧ ǠǟǢ ǧ 
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ɹʣʫʬʙʤʵʦʧʪʫʵ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʩʣʘʙʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʘʛʤʘ-

ʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʧʨʠ ʧʝʨʝʚʦʜʝ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʭ ʬʠʣʴʤʦʚ ʩ ʬʨʘʥʮʫʟʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʨʫʩʩʢʠʡ. 
ʊʝʤʘ ʧʝʨʝʚʦʜʘ ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ ʚ ʷʟʳʢʦʚʦʡ ʧʘʨʝ ʬʨʘʥʮʫʟʩʢʠʡ- ʨʫʩʩʢʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʚʝʱʝʥʘ ʚ 
ʥʘʫʯʥʦʤ ʜʠʩʢʫʨʩʝ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʫʜʝʣʷʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʪʘʢʦʤʫ ʥʝʤʘʣʦʚʘʞʥʦʤʫ ʘʩʧʝʢʪʫ, ʢʘʢ ʧʨʘʛ-
ʤʘʪʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ, ʠʛʨʘʶʱʝʤʫ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʚʦʩʧʨʠʷʪʠʠ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʥʦʩʪʨʘʥʥʳʤ 
ʨʝʮʠʧʠʝʥʪʦʤ, ʦʪ ʯʝʛʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʝʛʦ ʫʩʧʝʭ ʥʘ ʧʨʠʥʠʤʘʶʱʝʤ ʨʳʥʢʝ. 

ʀʤʝʥʥʦ ʚ ʚʦʧʨʦʩʝ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʨʩʧʚʤʞʥʙ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. ʏʞʤʵ 
ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʦʧʠʩʘʥʠʠ ʩʪʨʘʪʝʛʠʡ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʧʨʠ ʧʝʨʝʚʦʜʝ çʃʝʜʠ 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʧʨʘʛʤʘʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʧʝʨʝʚʦʜʘ ʬʨʘʥʮʫʟʩʢʠʭ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʭ 
ʬʠʣʴʤʦʚ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ. ʆʧʠʩʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʣʠʥʛʚʠ-
ʩʪʠʯʝʩʢʠʤʠ ʠ ʵʢʩʪʨʘʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʨʘʛʤʘʪʠʢʘ, ʧʨʘʛʤʘʪʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ, ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʡ ʬʠʣʴʤ, ʧʝʨʝʚʦʜʯʝ-
ʩʢʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʛʦʚʦʨʷʱʠʝ ʠʤʝʥʘ ʩʦʙʩʪʚʝʥʥʳʝ, ʚʩʪʫʧʠʪʝʣʴʥʘʷ ʟʘʩʪʘʚʢʘ, ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʡ ʪʝʢʩʪ. 
 

PRAGMATIC ADAPTATION WHEN TRANSLATING CARTOON FILMS FROM FRENCH INTO RUSSIAN 
(ON THE EXAMPLE OF THE ANIMATED FILM çMIRACULOUS LADYBUGè) 
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Abstract: the paper deals with translation of French cartoons into Russian. The author pays special attention 
to the pragmatic adaptation, which is connected with linguistic and extralinguistic factors. 
Key words: pragmatics, pragmatic adaptation, animated film, translation transformations, charactonyms, cue 
opening, audio-visual text. 
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ɹʘʛ ʠ ʉʫʧʝʨ-ʂʦʪè ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʠ ʚ ʧʦʩʪʨʦʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʳ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʪʝʦʨʠʠ ʧʝʨʝʚʦʜʘ, ʘʢʮʝʥʪʠʨʫʷ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʘʛʤʘʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 
ʧʝʨʝʚʦʜʫ ʤʫʣʴʪʬʠʣʴʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʪʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠʥʠʤʘʪʴ 
ʚʦ ʚʥʠʤʘʥʠʝ ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʥʦ ʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʦʩʦ-
ʙʫʶ ʚʦʟʨʘʩʪʥʫʶ ʢʘʪʝʛʦʨʠʶ ð ʚ ʦʩʥʦʚʥʦʤ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʇʚʳʞʣʫʧʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʬʨʘʥʮʫʟʩʢʠʝ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʝ ʚʝʨʙʘʣʴʥʳʝ ʪʝʢʩʪʳ ʠ ʠʭ 
ʧʝʨʝʚʦʜ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʘ ʠʤʝʥʥʦ ʬʨʘʥʮʫʟʩʢʠʡ ʤʫʣʴʪʩʝʨʠʘʣ çʃʝʜʠ ɹʘʛ ʠ ʉʫʧʝʨ-ʂʦʪè (çMiraculous, les 
aventures de Ladybug et Chat Noirè). ɺʳʙʦʨ ʦʙʫʩʣʦʚʣʝʥ ʨʘʩʪʫʱʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʈʩʞʝʥʞʫʧʥ ʡʪʪʤʞʝʧʛʙʦʡʸ ʷʚʣʷʝʪʩʷ ʧʨʘʛʤʘʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʝʨʝʚʦʜʘ ʜʘʥʥʦʛʦ ʤʫʣʴʪʩʝʨʠʘʣʘ 
ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ. 

ʀʙʝʙʰʡ: 
1. ʈʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
2. ʀʟʫʯʠʪʴ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʝʨʝʚʦʜʘ ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʭ ʪʝʢʩʪʦʚ.  
3. ɺʳʜʝʣʠʪʴ ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʘʥʠʤʘʮʠʦʥʥʳʭ 

ʚʠʜʝʦ-ʚʝʨʙʘʣʴʥʳʭ ʪʝʢʩʪʦʚ. 
4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʧʦʩʦʙʳ ʧʝʨʝʚʦʜʘ, ʘ ʪʘʢʞʝ ʪʨʘʥʩʬʦʨʤʘʮʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʨʘʛʤʘ-

ʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʚʠʜʝʦ-ʚʝʨʙʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʨʠʤʝʨʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʫʣʴʪ-
ʬʠʣʴʤʘ. 

ʅʘʯʠʥʘʷ ʨʘʟʛʦʚʦʨ ʦ ʧʨʘʛʤʘʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʧʝʨʝʚʦʜʘ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʟʦ-
ʙʨʘʪʴʩʷ, ʚʩʝʛʜʘ ʣʠ ʧʝʨʝʚʦʜ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʠʤ ʚ ʧʨʠʥʮʠʧʝ. ʇʝʨʝʚʦʜʠ-
ʤʦʩʪʴ ʥʝʩʣʫʯʘʡʥʦ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʧʝʨʝʚʦʜʦʚʝʜʝʥʠʠ, ʚʝʜʴ, ʧʦ ʩʣʦʚʘʤ 
ʀ.ʉ. ɸʣʝʢʩʝʝʚʦʡ, ʠʤʝʥʥʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʢ ʚʦʧʨʦʩʫ ʦʙ ʦʩʦʙʦʤ ʦʪʥʦʰʝʥʠʠ ʤʝʞʜʫ ʀʊ (ʠʩ-
ʭʦʜʥʳʤ ʪʝʢʩʪʦʤ) ʠ ʇʊ (ʧʝʨʝʚʝʜʸʥʥʳʤ ʪʝʢʩʪʦʤ), ʠʤʝʥʫʝʤʦʤ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴʶ [1, ʩ. 131]. ʀʪʘʢ, ʧʝʨʝʚʦ-
ʜʠʤʦʩʪʴ, ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʷʤ ʀ. ʉ. ɸʣʝʢʩʝʝʚʦʡ, ð ʵʪʦ çʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ 
ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʛʦ ʪʝʢʩʪʘ ʠʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʝʛʦ ʯʘʩʪʠè ʠʣʠ ʞʝ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 
çʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʝʩʪʠ ʪʝʢʩʪè [1, ʩ.132]. 

ɼʣʷ ʪʦʯʥʦʡ ʧʝʨʝʜʘʯʠ ʩʤʳʩʣʘ ʠ ʦʢʘʟʘʥʠʷ ʥʫʞʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦ-
ʨʠʶ ʧʨʠ ʧʝʨʝʚʦʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʝʤ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ.  

ʇʨʘʛʤʘʪʠʢʘ ʚ ʧʝʨʝʚʦʜʝ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʭ ʬʠʣʴʤʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʷ-
ʟʘʥʥʳʭ ʩ ʘʜʘʧʪʘʮʠʝʡ ʢʦʥʪʝʥʪʘ, ʜʠʘʣʦʛʦʚ, ʰʫʪʦʢ, ʢʫʣʴʪʫʨʥʳʭ ʦʪʩʳʣʦʢ ʠ ʧʨʦʯʠʭ ʥʶʘʥʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʙʳʪʴ ʩʣʦʞʥʳʤʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʟ ʦʜʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʜʨʫʛʫʶ. ɺ ʢʦʥʪʝʢʩʪʝ ʧʝʨʝʚʦʜʘ ʘʥʠʤʘʮʠʦʥʥʳʭ ʬʠʣʴ-
ʤʦʚ ʧʨʘʛʤʘʪʠʢʘ ʦʪʨʘʞʘʝʪ ʪʝʦʨʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʤʝʥʠʠ ʧʨʘ-
ʚʠʣʴʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ ʦʙʱʝʥʠʷ. 

ʇʨʠ ʧʝʨʝʚʦʜʝ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʭ ʬʠʣʴʤʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ, 
ʥʦ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʘʩʧʝʢʪʳ. ʈʝʯʴ ʛʝʨʦʝʚ, ʰʫʪʢʠ, ʠʛʨʘ ʩʣʦʚ ʠ ʢʘʣʘʤʙʫʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʧʝ-
ʮʠʬʠʯʥʳʤʠ ʜʣʷ ʬʨʘʥʮʫʟʩʢʦʛʦ ʷʟʳʢʘ ʠ ʢʫʣʴʪʫʨʳ, ʪʨʝʙʫʶʪ ʧʦʜʭʦʜʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʘʫʜʠʪʦʨʠʶ, 
ʜʣʷ ʢʦʪʦʨʦʡ ʚʳʧʫʩʢʘʝʪʩʷ ʧʝʨʝʚʦʜ. 

ɺ.ʅ. ʂʦʤʠʩʩʘʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʘʛʤʘʪʠʯʝʩʢʫʶ ʘʜʘʧʪʘʮʠʶ ʢʘʢ çʠʟʤʝʥʝʥʠʷ, ʚʥʦʩʠʤʳʝ ʚ ʪʝʢʩʪ ʧʝ-
ʨʝʚʦʜʘ ʩ ʮʝʣʴʶ ʜʦʙʠʪʴʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʨʝʘʢʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʧʝʨʝʚʦʜʘè [2, ʩ.48]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʛʤʘʪʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʧʨʠ ʧʝʨʝʚʦʜʝ ʙʫʜʝʪ ʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ.  

ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʧʝʨʝʚʦʜʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴʶ ʥʘ ʫʨʦʚʥʝ ʧʣʘʥʘ ʚʳʨʘ-
ʞʝʥʠʷ ʠʣʠ ʧʣʘʥʘ ʩʦʜʝʨʞʘʥʠʷ. ʉʣʫʯʘʝʪʩʷ, ʯʪʦ ʜʘʞʝ ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʝʥʥʳʡ ʧʝʨʝʚʦʜ ʥʝʧʦʥʷʪʝʥ ʨʝ-
ʮʠʧʠʝʥʪʫ: ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʮʝʣʴ ʧʝʨʝʚʦʜʘ ʦʢʘʟʘʣʘʩʴ ʥʝ ʚʳʧʦʣʥʝʥʘ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʦʨʠʛʠʥʘʣʴʥʳʡ 
ʪʝʢʩʪ ʩʦʟʜʘʸʪʩʷ ʩ ʫʯʝʪʦʤ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʢʦʥʪʝʢʩʪʘ, ʘ ʧʝʨʝʚʦʜʯʝʩʢʠʡ ʧʨʦ-
ʮʝʩʩ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʝʨʝʢʦʜʠʨʦʚʘʥʠʝ ʵʪʦʡ ʦʩʦʙʝʥʥʦʡ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʠʥʫʶ ʢʫʣʴʪʫʨʥʦ-
ʷʟʳʢʦʚʫʶ ʨʝʘʣʴʥʦʩʪʴ. ʊʘʢ, ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʧʨʠ ʧʝʨʝʚʦʜʝ 
ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʝʨʝʚʦʜʠʤʦʛʦ ʪʝʢʩʪʘ. 

ʏʘʩʪʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʨʝʮʠʧʠʝʥʪʘ ʧʝʨʝʚʦʜʘ ʢ ʠʥʦʡ ʢʫʣʴʪʫʨʝ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪ-
ʥʳʡ ʧʝʨʝʚʦʜ ʥʝ ʚʳʧʦʣʥʷʝʪ ʧʨʘʛʤʘʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʦʨʠʛʠʥʘʣʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʙʝʛʘʪʴ ʢ 
ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʧʝʨʝʚʦʜʘ [2, ʩ.73]. ʉʨʝʜʠ ʚʠʜʦʚ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ 
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ɺ.ʅ. ʂʦʤʠʩʩʘʨʦʚ ʚʳʜʝʣʷʝʪ ʯʝʪʳʨʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʪʥʳʭ. 
ʎʝʣʴ ʧʝʨʚʦʛʦ ʚʠʜʘ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ð ʦʙʝʩʧʝʯʠʪʴ ʘʜʝʢʚʘʪʥʦʝ ʧʦʥʠʤʘʥʠʝ ʚʳʩʢʘʟʳʚʘ-

ʥʠʷ ʨʝʮʠʧʠʝʥʪʘʤʠ ʧʝʨʝʚʦʜʘ. ʊʘʢ, ʩʦʦʙʱʝʥʠʝ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ ʫʩʨʝʜʥʸʥʥʦʛʦ ʨʝʮʠʧʠʝʥʪʘ ʦʨʠʛʠʥʘʣʘ, 
ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʦʥʷʪʥʳʤ ʫʩʨʝʜʥʸʥʥʦʤʫ ʨʝʮʠʧʠʝʥʪʫ ʧʝʨʝʚʦʜʘ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʫ ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʳʭ ʬʦ-
ʥʦʚʳʭ ʟʥʘʥʠʡ. ʇʝʨʝʚʦʜʯʠʢ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʧʨʘʚʦ ʚʥʝʩʪʠ ʚ ʪʝʢʩʪ ʧʝʨʝʚʦʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥ-
ʬʦʨʤʘʮʠʶ, ʚʦʩʧʦʣʥʷʶʱʫʶ ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʟʥʘʥʠʷ: ʥʘʧʨʠʤʝʨ, ʧʨʠ ʫʧʦʤʠʥʘʥʠʠ ʚ ʀʊ ʪʦʧʦʥʠʤʘ, ʚʨʷʜ ʣʠ 
ʟʥʘʢʦʤʦʛʦ ʨʝʮʠʧʠʝʥʪʫ ʧʝʨʝʚʦʜʘ, ʚ ʇʊ ʢ ʥʝʤʫ ʜʦʙʘʚʣʷʝʪʩʷ ʛʠʧʝʨʦʥʠʤ [2, ʩ.77]. 

ʎʝʣʴ ʚʪʦʨʦʛʦ ʚʠʜʘ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ð ʜʦʙʠʪʴʩʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʩʦʜʝʨʞʘʥʠʷ 
ʦʨʠʛʠʥʘʣʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʦʡ ʘʜʘʧʪʘʮʠʠ ʦʙʲʷʩʥʷʝʪʩʷ 
ʪʝʤ, ʯʪʦ ʚ ʢʘʞʜʦʤ ʷʟʳʢʝ ʩʫʱʝʩʪʚʫʶʪ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʫ ʝʛʦ ʥʦʩʠʪʝʣʝʡ ʦʩʦʙʳʝ ʘʩʩʦʮʠʘʮʠʠ. 
ʀʩʢʘʞʝʥʠʝ ʠʣʠ ʫʧʫʱʝʥʠʝ ʧʝʨʝʜʘʯʠ ʵʪʠʭ ʘʩʩʦʮʠʘʮʠʡ ʧʨʠ ʧʝʨʝʚʦʜʝ ʨʘʚʥʦʩʠʣʴʥʦ ʥʘʨʫʰʝʥʠʶ ʧʨʘʛʤʘʪʠ-
ʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʀʊ. ʆʪ ʧʝʨʝʚʦʜʯʠʢʘ ʧʦʪʨʝʙʫʝʪʩʷ ʚʥʝʩʪʠ ʚ ʪʝʢʩʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 
ʨʘʟʲʷʩʥʷʶʱʫʶ ʪʘʢʠʝ ʢʦʥʥʦʪʘʮʠʠ [2, ʩ.80]. 

ʊʨʝʪʠʡ ʚʠʜ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʦʨʠʝʥʪʘʮʠʝʡ ʥʝ ʥʘ 
ʫʩʨʝʜʥʸʥʥʦʛʦ, ʘ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʮʠʧʠʝʥʪʘ ʠ ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʩʠʪʫʘʮʠʶ ʩ ʮʝʣʴʶ ʦʙʝʩ-
ʧʝʯʠʪʴ ʧʨʘʛʤʘʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɿʘʯʘʩʪʫʶ ʪʘʢʘʷ ʘʜʘʧʪʘʮʠʷ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦ-
ʥʝʥʠʷ ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʙʳʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʜʘʪʴ ʨʝ-
ʮʠʧʠʝʥʪʫ ʥʝ ʩʢʘʟʘʥʥʦʝ, ʘ ʧʦʜʨʘʟʫʤʝʚʘʝʤʦʝ, ʠʣʠ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʠʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʫʞ-
ʥʦʛʦ ʵʬʬʝʢʪʘ, ʯʝʤ ʪʝ, ʯʪʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʨʠʛʠʥʘʣʝ [2, ʩ.83]. 

ʅʘʢʦʥʝʮ, ʯʝʪʚʸʨʪʳʡ ʚʠʜ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ɺ.ʅ. ʂʦʤʠʩʩʘʨʦʚʳʤ ʢʘʢ ʨʝ-
ʰʝʥʠʝ çʵʢʩʪʨʘʧʝʨʝʚʦʜʯʝʩʢʦʡ ʩʚʝʨʭʟʘʜʘʯʠè. ʉʣʫʯʘʝʪʩʷ ʪʘʢ, ʯʪʦ ʧʝʨʝʚʦʜʯʠʢ ʠʩʧʦʣʴʟʫʝʪ ʨʝʟʫʣʴʪʘʪ ʩʚʦʝ-
ʛʦ ʪʨʫʜʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʠʥʦʡ ʮʝʣʠ, ʥʝ ʩʚʷʟʘʥʥʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʪʦʯʥʦʡ ʧʝʨʝʜʘʯʝʡ 
ʩʤʳʩʣʘ ʦʨʠʛʠʥʘʣʘ. ʊʘʢʘʷ çʵʢʩʪʨʘʧʝʨʝʚʦʜʯʝʩʢʘʷ ʩʚʝʨʭʟʘʜʘʯʘè ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʠʢʪʦʚʘʥʘ ʧʦʣʠʪʠʯʝʩʢʠ-
ʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʣʠʯʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ. ʇʝʨʝʚʦʜʯʠʢ ʤʦʞʝʪ ʩʪʨʝʤʠʪʴʩʷ ʫʙʝʜʠʪʴ ʚ 
ʯʸʤ-ʣʠʙʦ ʨʝʮʠʧʠʝʥʪʘ ʧʝʨʝʚʦʜʘ, ʥʘʚʷʟʘʪʴ ʩʚʦʸ ʦʪʥʦʰʝʥʠʝ ʢ ʘʚʪʦʨʫ ʠʣʠ ʢ ʪʝʢʩʪʫ, ʜʦʙʠʪʴʩʷ ʢʘʢʦʡ-ʣʠʙʦ 
ʩʚʦʝʡ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʮʝʣʠ. ʂʦʥʝʯʥʦ, ʧʦʜʦʙʥʳʝ ʩʣʫʯʘʠ ʥʦʩʷʪ ʩʢʦʨʝʝ ʠʩʢʣʶʯʠʪʝʣʴʥʳʡ, ʥʝʞʝʣʠ ʤʘʩʩʦ-
ʚʳʡ ʭʘʨʘʢʪʝʨ, ʦʜʥʘʢʦ ʚʩʸ ʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ [2, ʩ.87]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʧʝʨʝʚʦʜʯʠʢʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʪʝʢʩʪʦʤ ð ʣʠʙʦ ʩʦʭʨʘʥʠʪʴ ʧʨʘʛʤʘʪʠ-
ʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʨʠʛʠʥʘʣʘ, ʣʠʙʦ ʜʦʙʠʪʴʩʷ ʠʥʦʛʦ, ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʪ ʧʨʘʛʤʘʪʠʢʠ ʀʊ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʨʦʣʴ ʧʝʨʝʚʦʜʯʠʢʘ ʚ ʤʝʞʲʷʟʳʢʦʚʦʡ ʠ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʚʦʷʢʘ: ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʦʥ ʬʫʥʢʮʠ-
ʦʥʠʨʫʝʪ ʢʘʢ ʙʝʩʧʨʠʩʪʨʘʩʪʥʳʡ ʧʦʩʨʝʜʥʠʢ ð ʪʦʛʜʘ ʨʝʟʫʣʴʪʘʪ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝ-
ʥʠʷ ʚʝʨʥʦʩʪʠ ʦʨʠʛʠʥʘʣʴʥʦʤʫ ʩʦʦʙʱʝʥʠʶ, ʘ ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʦʥ ʩʘʤ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʢʦʤʤʫʥʠʢʘʪʠʚ-
ʥʦʤ ʧʨʦʮʝʩʩʝ [2, ʩ. 90]. 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʘʥʘʣʠʟʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʧʨʠ ʧʝʨʝʚʦʜʝ ʤʫʣʴ-
ʪʠʧʣʠʢʘʮʠʦʥʥʳʭ ʬʠʣʴʤʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʩʘʤ ʤʫʣʴʪʬʠʣʴʤ ʢʘʢ ʦʩʦʙʳʡ ʚʠʜ ʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ ʠ 
ʙʫʜʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʧʝʨʝʚʦʜʫ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʥʘʫʯʥʦʤ ʜʠʩʢʫʨʩʝ ʚʩʸ ʯʘʱʝ ʬʠʛʫʨʠʨʫʝʪ ʧʦʥʷʪʠʝ çʘʫʜʠʦ-
ʚʠʟʫʘʣʴʥʳʡ ʪʝʢʩʪè, ʢʦʪʦʨʦʝ ʦʪʨʘʞʘʝʪ ʝʜʠʥʩʪʚʦ ʷʟʳʢʦʚʳʭ ʠ ʚʥʝʷʟʳʢʦʚʳʭ (ʘʫʜʠʘʣʴʥʳʭ ʠ ʚʠʟʫʘʣʴʥʳʭ) 
ʢʦʤʧʦʥʝʥʪʦʚ, ʩʣʠʚʰʠʭʩʷ ʚʦʝʜʠʥʦ ʚ ʜʘʥʥʦʤ ʪʠʧʝ ʪʝʢʩʪʘ. 

ʇʝʨʝʚʦʜ ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʭ ʪʝʢʩʪʦʚ ʥʘʟʳʚʘʝʪʩʷ ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʤ ʧʝʨʝʚʦʜʦʤ. ɸ.ɺ. ʂʦʟʫʣʷʝʚ, ʛʝ-
ʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʆʆʆ çʈʫʌʠʣʤʩè ʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʐʢʦʣʳ ʘʫʜʠʦʚʠʟʫʘʣʴʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʦʧʨʝʜʝʣʷʝʪ 
ʝʛʦ ʢʘʢ çʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʦʣʠʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʝʜʠʥʩʪʚʘ ʥʘ ʷʟʳʢʝ-ʨʝʮʠʧʠʝʥʪʝ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʩʪʚʘ, ʩʫ-
ʱʝʩʪʚʦʚʘʚʰʝʛʦ ʥʘ ʠʩʭʦʜʥʦʤ ʷʟʳʢʝè, ʧʨʠʯʸʤ ʪʘʢʦʝ, ʢʦʪʦʨʦʝ ʤʦʛʣʦ ʙʳ ʙʝʟ ʪʨʫʜʘ ʚʩʪʨʦʠʪʴʩʷ ʚ ʣʠʥʛʚʦ-
ʢʫʣʴʪʫʨʫ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ [3, ʩ. 8]. 

ʇʝʨʝʚʦʜ ʜʝʪʩʢʠʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠ ʘʥʠʤʘʮʠʦʥʥʳʭ ʬʠʣʴʤʦʚ ɸ.ɺ. ʂʦʟʫʣʷʝʚ ʚʳʜʝʣʷʝʪ ʢʘʢ ʦʩʦʙʫʶ 
ʢʘʪʝʛʦʨʠʶ ʘʫʜʠʦʚʠʟʫʘʣʴʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʢʦʪʦʨʘʷ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʚʳʤʳʰʣʝʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʱʝʡ ʜʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ. ʇʝʨʝʚʦʜʯʠʢ ʥʝ ʤʦʞʝʪ ʧʨʝʥʝʙʨʝʯʴ ʵʪʦʡ ʞʘʥʨʦʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ, 
ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʨʝʯʴ ʠʜʸʪ ʦ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʭ ʩʝʨʠʘʣʘʭ. ɽʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝ-
ʤʦʝ çʣʠʯʥʦʝ ʜʦʩʴʝè ʛʝʨʦʝʚ, ʢʫʜʘ ʚʭʦʜʠʪ ʠʭ ʙʠʦʛʨʘʬʠʷ, ʭʘʨʘʢʪʝʨ, ʨʝʯʝʚʦʡ ʧʦʨʪʨʝʪ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 
ʩ ʜʨʫʛʠʤʠ ʧʝʨʩʦʥʘʞʘʤʠ. ʅʝʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʝʨʝʚʦʜ ʤʫʣʴʪʬʠʣʴʤʘ ʙʝʟ ʧʨʠʥʷʪʠʷ 
ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠʩʫʱʝʛʦ ʝʤʫ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʦʝ çʣʠʮʦè 
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ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʠʟʠʪʥʦʡ ʢʘʨʪʦʯʢʦʡ [3, ʩ.10]. 
ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʮʝʣʠ ʧʨʠ ʧʝʨʝʚʦʜʝ ʤʫʣʴʪʬʠʣʴʤʘ ʥʝ ʩʪʦʠʪ ʟʘʙʳ-

ʚʘʪʴ ʦ ʝʛʦ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʷʭ: ʵʩʪʝʪʠʯʝʩʢʦʡ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʡ, ʢʦʛʥʠʪʠʚʥʦ-ʨʘʟʚʠʚʘʶʱʝʡ ʠ ʜʠʜʘʢʪʠʯʝ-
ʩʢʦʡ [4, ʩ.132]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʭ ʬʠʣʴʤʦʚ ʯʘʱʝ ʚʩʝʛʦ ʚʳʩʪʫʧʘʶʪ 
ʜʝʪʠ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʝʥʪʘʣʴʥʳʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʨʝʮʠʧʠʝʥʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʜʝʢʚʘʪʥʦʛʦ ʧʝʨʝʚʦʜʘ, ʢʦʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ ʣʸʛʦʢ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ, ʥʦ 
ʠ ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʫʥʢʮʠʠ. ʀʤʝʥʥʦ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʦʧʨʝʜʝʣʷʶʪ 
ʭʘʨʘʢʪʝʨ ʧʝʨʝʚʦʜʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʜʝʪʩʢʦʡ ʘʥʠʤʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʫʧʨʦ-
ʱʝʥʠʶ ʧʣʘʥʘ ʚʳʨʘʞʝʥʠʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʣʘʥʘ ʩʦʜʝʨʞʘʥʠʷ. ʇʝʨʝʛʨʫʟʢʘ ʪʝʢʩʪʘ ʩʣʦʞʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʠ 
ʪʷʞʝʣʦʚʝʩʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʚʝʜʸʪ ʢ ʥʘʨʫʰʝʥʠʶ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʮʝʣʠ, ʩʪʘʥʦʚʷʩʴ 
ʛʣʘʚʥʦʡ ʧʨʝʛʨʘʜʦʡ ʥʘ ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʛʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʦʙʱʝʥʠʷ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʨʠ ʧʝʨʝʚʦʜʝ ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʬʠʣʴʤʘ ʚʘʞʥʘ ʧʨʘʚʠʣʴʥʘʷ 
ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʢʨʳʪʳʭ ʩʤʳʩʣʦʚ, ʢʫʣʴʪʫʨʥʳʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʦʪʩʳʣʦʢ, ʨʝʘʣʠʡ, ʶʤʦʨʘ, çʛʦʚʦʨʷʱʠʭè 
ʠʤʸʥ, ʨʝʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʩʦʥʘʞʝʡ, ʩʪʠʭʦʪʚʦʨʝʥʠʡ, ʧʝʩʝʥ ʠ ʧʨʦʯʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʢʩʪʘ, ʜʝʣʘ-
ʶʱʠʭ ʝʛʦ çʞʠʚʳʤè ʠ ʥʘʩʳʱʝʥʥʳʤ. 

ʇʦʜʨʦʙʥʝʝ ʚʩʝʛʦ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʩʚʝʱʝʥʘ ʧʨʦʙʣʝʤʘ ʧʝʨʝʜʘʯʠ ʠʤʸʥ ʩʦʙʩʪʚʝʥʥʳʭ ʚ ʤʫʣʴ-
ʪʬʠʣʴʤʘʭ. ʊʘʢ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʧʝʨʝʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ, ʢ ʢʘʢʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʠʪʩʷ ʪʦʪ 
ʠʣʠ ʠʥʦʡ ʘʥʪʨʦʧʦʥʠʤ: 1) ʠʤʝʥʘ, ʥʝ ʦʙʣʘʜʘʶʱʠʝ ʢʦʥʥʦʪʘʮʠʷʤʠ, ʧʨʦʩʪʦ ʥʘʟʳʚʘʶʱʠʝ ʦʙʲʝʢʪ; 2) ʠʤʝʥʘ, 
ʦʙʣʘʜʘʶʱʠʝ ʦʧʨʝʜʝʣʸʥʥʳʤ ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ; 3) ʠʤʝʥʘ, ʢʦʪʦʨʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʪʝʢ-
ʩʪʘ ʤʝʥʷʶʪ ʩʚʦʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʜʚʫʭ ʛʨʫʧʧ [5, ʩ. 105]. 

çʃʝʜʠ ɹʘʛ ʠ ʉʫʧʝʨ-ʂʦʪè (ʬʨ. Miraculous, les aventures de Ladybug et Chat Noir; ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʢʘʢ 
Miraculous Ladybug ʠʣʠ Miraculous) ð ʬʨʘʥʮʫʟʩʢʠʡ ʘʥʠʤʘʮʠʦʥʥʳʡ ʩʝʨʠʘʣ ʧʨʦʠʟʚʦʜʩʪʚʘ Zagtoon ʠ 
Method Animation, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʘʫʜʠʪʦʨʠʶ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩ-
ʪʘ. ʉʦʟʜʘʪʝʣʝʤ ʤʫʣʴʪʩʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʊʦʤʘʩ ɸʩʪʨʶʢ. ʄʫʣʴʪʩʝʨʠʘʣ ʙʳʣ ʚʧʝʨʚʳʝ ʧʦʢʘʟʘʥ ʚ ʖʞʥʦʡ 
ʂʦʨʝʝ 1 ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ ʥʘ EBS ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺ ʈʦʩʩʠʠ ʧʨʝʤʴʝʨʘ ʩʝʨʠʘʣʘ 
ʩʦʩʪʦʷʣʘʩʴ 19 ʜʝʢʘʙʨʷ 2015 ʛʦʜʘ ʥʘ ʂʘʥʘʣʝ Disney, ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʝʡ ʜʣʷ ʨʫʩʩʢʦʷʟʳʯʥʳʭ 
ʟʨʠʪʝʣʝʡ ʟʘʥʠʤʘʝʪʩʷ ʩʪʫʜʠʷ çʂʠʨʠʣʣʠʮʘ" [4]. 

ɼʣʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʩʤʦʪʨʝʥʦ 36 ʩʝʨʠʡ ʬʨʘʥʮʫʟʩʢʦʛʦ ʜʫʙʣʷʞʘ çMiraculous, 
les aventures de Ladybug et Chat Noirè. ʇʝʨʝʚʦʜʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʦʷʟʳʯʥʳʭ ʩʣʦʚ ʠ ʚʳʨʘʞʝʥʠʡ, ʜʘʥ-
ʥʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʧʨʠʚʦʜʷʪʩʷ ʩ ʦʧʦʨʦʡ ʥʘ ʤʘʪʝʨʠʘʣʳ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʧʣʘʪʬʦʨʤ, ʪʨʘʥʩʣʠʨʫʶ-
ʱʠʭ ʦʙʲʝʢʪ ʘʥʘʣʠʟʘ (ʦʪʜʝʣʴʥʳʝ ʩʝʨʠʠ ʤʫʣʴʪʩʝʨʠʘʣʘ ʩ ʩʫʙʪʠʪʨʦʚʘʥʠʝʤ ʠʣʠ ʜʫʙʣʷʞʦʤ). 

ʅʝʢʦʪʦʨʳʝ ʠʤʝʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʠʤʝʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʚʦʩʧʨʠʷʪʠʝ ʯʠʪʘʪʝʣʷ ʦ ʨʘʟʣʠʯʥʳʭ 
ʷʚʣʝʥʠʷʭ, ʦʙʲʝʢʪʘʭ ʠʣʠ ʧʝʨʩʦʥʘʞʘʭ. ʀʤʝʥʥʦ ʵʪʦʪ ʘʩʧʝʢʪ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ ʜʝʣʘʝʪ ʠʭ ʧʝʨʝʚʦʜ ʜʦʚʦʣʴ-
ʥʦ ʩʣʦʞʥʳʤ, ʪʨʝʙʫʶʱʠʤ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ, ʦʧʳʪʘ ʠ ʤʘʩʪʝʨʩʪʚʘ.  

ɺ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʭ ʬʠʣʴʤʘʭ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʛʦʚʦʨʷʱʠʝ ʠʤʝʥʘ ʫ ʨʝʘʣʴʥʳʭ ʣʶʜʝʡ ʚʳʙʨʘʥ-
ʥʦʡ ʥʘʤʠ ʧʘʨʝ ʷʟʳʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʠʩʢʣʶʯʘʷ ʥʝʢʦʪʦʨʳʝ ʷʟʳʢʠ. ʅʝ ʠʩʢʣʶʯʝʥʠʝʤ ʩʪʘʣʠ ʠ 
ʛʝʨʦʠ ʤʫʣʴʪʩʝʨʠʘʣʘ çʃʝʜʠ ɹʘʛ ʠ ʉʫʧʝʨ ʂʦʪè. ɺ ʥʝʤ ʚʩʝ ʩʫʧʝʨʟʣʦʜʝʠ ʠ ʩʫʧʝʨʛʝʨʦʠ ʠʤʝʶʪ ʛʦʚʦʨʷʱʠʝ ʠʤʝ-
ʥʘ, ʦʪʨʘʞʘʶʱʠʝ ʠʭ ʚʥʝʰʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʠ, ʯʝʨʪʳ ʭʘʨʘʢʪʝʨʘ ʠʣʠ ʧʨʦʬʝʩʩʠʶ: Couffaines (ʦʪ acouphene ï 
ʟʚʦʥ ʚ ʫʰʘʭ/ʰʫʤ), Madame Bustier, Adrien Agreste (ʜʠʢʘʷ/ʯʝʨʥʘʷ ʙʘʙʦʯʢʘ), Chlo® Bourgeois ʠ ʜʨ. 

ɻʦʚʦʨʷʱʝʝ ʠʤʷ ʥʝʩʝʪ ʚ ʩʝʙʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʷʟʳʢʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʦʙʲʝʜʠʥʷʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ 
ʩʦʙʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʥʘʨʠʮʘʪʝʣʴʥʦʛʦ ʠʤʝʥʠ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ ʦʙʲʝʢʪ, ʥʦ ʠ 
ʨʘʩʢʨʳʚʘʪʴ ʥʦʚʳʝ ʘʩʧʝʢʪʳ ʭʘʨʘʢʪʝʨʘ ʧʝʨʩʦʥʘʞʘ, ʜʘʚʘʷ ʥʦʚʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʝʛʦ ʜʝʡʩʪʚʠʷʤ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʠʤʝʥ ʩʦʙʩʪʚʝʥ-
ʥʳʭ ʚ ʜʘʥʥʦʤ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʦʤ ʩʝʨʠʘʣʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʘʥʩʢʨʠʧʮʠʷ, ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ ʠ ʢʘʣʴʢʠ-
ʨʦʚʘʥʠʝ (82%), ʪ. ʢ. ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʞʝʡ ʠ ʠʛʨʘ ʩʣʦʚ ʧʨʝʜʩʪʘʚʣʷʣʠ ʦʩʦʙʫʶ ʪʨʫʜʥʦʩʪʴ ʧʨʠ ʧʝʨʝʚʦ-
ʜʝ. ʇʨʠ ʵʪʦʤ ʩʣʦʚʘʨʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠ ʢʦʥʪʝʢʩʪʫʘʣʴʥʳʡ ʧʝʨʝʚʦʜ (15%) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝ ʪʘʢ ʯʘʩʪʦ 
ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʨʷʤʳʭ ʟʥʘʯʝʥʠʡ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʠʟ-ʟʘ ʧʦʪʝʨʠ 
ʢʫʣʴʪʫʨʥʳʭ ʩʚʷʟʝʡ ʠ ʨʝʘʣʠʡ. ɸ ʘʥʘʣʦʛʦʚʘʷ ʟʘʤʝʥʘ (3%) ʠ ʚʦʚʩʝ ʧʨʠʤʝʥʝʥʘ ʣʠʰʴ ʚ ʢʨʘʡʥʝ ʨʝʜʢʠʭ ʩʣʫ-
ʯʘʷʭ.  
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ʊʘʢ, ʪʨʘʥʩʢʨʠʧʮʠʷ ʠʤʝʥʠ ʧʝʨʩʦʥʘʞʘ ɿʦʤʙʠʟʫ (Zombizou) ʥʝ ʧʝʨʝʜʘʝʪ ʟʨʠʪʝʣʶ ʩʤʳʩʣ ʥʘʟʚʘʥʠʷ ʠ 
ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ. ʆʨʠʛʠʥʘʣʴʥʦʝ ʠʤʷ ɿʦʤʙʠʟʫ ʦʙʨʘʟʦʚʘʥʦ ʦʪ ʩʣʦʚ "ʟʦʤʙʠ" (zombie) ʠ "ʧʦʮʝʣʫʡ" (bisou) ʠ 
ʩʚʷʟʘʥʦ ʵʪʦ ʩʦ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʧʝʨʩʦʥʘʞʘ ʜʝʣʘʪʴ ʜʨʫʛʠʭ ʣʶʜʝʡ ʜʨʫʞʝʣʶʙʥʳʤʠ ʠ ʣʶʙʚʝʦʙʠʣʴʥʳʤʠ ʯʝ-
ʨʝʟ ʚʦʟʜʫʰʥʳʝ ʧʦʮʝʣʫʠ, ʪ. ʝ. ʧʨʝʚʨʘʱʘʪʴ ʠʭ ʚ ʟʦʤʙʠ. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʪʨʘʥʩʢʨʠʙʠʨʦʚʘʥʘ ʬʘʤʠʣʠʷ 
ʪʘʢʦʛʦ ʛʝʨʦʷ, ʢʘʢ ʉʘʙʨʠʥʘ ʈʝʥʢʦʤʧʨʠ (Sabrina Raincomprix), ʦʙʨʘʟʦʚʘʥʥʘʷ ʦʪ çʥʠʯʝʛʦ ʥʝ ʧʦʥʷʣè (rien 
compris), ʦʧʠʩʳʚʘʶʱʘʷ ʜʦʚʦʣʴʥʦ ʛʣʫʧʦʛʦ ʧʝʨʩʦʥʘʞʘ, ʘ ʪʘʢʞʝ ʷʚʣʷʶʱʘʷʩʷ ʦʪʩʳʣʢʦʡ ʢ ʧʝʨʩʦʥʘʞʘʤ ʛʘʣ-
ʣʴʩʢʦʛʦ çɸʩʪʝʨʠʢʩʘè, ʪ. ʢ. ʠʤʝʥʘ ʛʘʣʣʴʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʢʦʤʠʢʩʦʚ çɸʩʪʝʨʠʢʩè ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʥʘ - ix.  

ɺ ʦʜʥʦʡ ʠʟ ʨʫʩʩʢʠʭ ʦʟʚʫʯʝʢ ʬʨʘʥʮʫʟʩʢʠʡ ʥʝʦʣʦʛʠʟʤ Rossignoble (Rossignol + Noble, ʜʦʩʣʦʚʥʦ: 
ʙʣʘʛʦʨʦʜʥʳʡ/ ʟʥʘʪʥʳʡ ʩʦʣʦʚʝʡ) ʙʳʣ ʧʝʨʝʜʘʥ ʢʘʢ çʉʦʣʦʚʝʡè, ʧʦʪʝʨʷʚ ʪʝʤ ʩʘʤʳʤ ʯʘʩʪʴ ʩʚʦʝʛʦ ʧʝʨʚʦ-
ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʝʛʦ ʭʘʨʘʢʪʝʨ. ʆʜʥʘʢʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʤʝʥ ʧʝʨʩʦʥʘʞʝʡ ʚ ʤʫʣʴʪʩʝʨʠʘʣʝ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʤʳʩʣʘ ʥʘ ʠʩʭʦʜ-
ʥʦʤ ʷʟʳʢʝ. ʅʘʧʨʠʤʝʨ, ʠʤʷ ɻʦʨʠʟʠʣʣʘ (Gorizilla) ʙʳʣʦ ʫʜʘʯʥʦ ʧʝʨʝʜʘʥʦ ʩ ʧʦʤʦʱʴʶ ʪʨʘʥʩʢʨʠʙʠʨʦʚʘʥʠʷ, 
ʦʙʲʝʜʠʥʷʷ ʩʣʦʚʘ "ʛʦʨʠʣʣʘ" ʠ "ɻʦʜʟʠʣʣʘ" (ʪʘʢʞʝ ʠʟʚʝʩʪʥʦʛʦ ʧʝʨʩʦʥʘʞʘ ʢʦʤʠʢʩʦʚ). ʇʦʩʢʦʣʴʢʫ ʚ ʧʝʨʝʚʦ-
ʜʠʤʦʤ ʷʟʳʢʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʪʠʭ ʩʣʦʚ, ʜʝʪʩʢʘʷ ʘʫʜʠʪʦʨʠʷ ʣʝʛʢʦ ʧʦʥʠʤʘʝʪ ʩʤʳʩʣ ʵʪʦ-
ʛʦ ʥʝʦʣʦʛʠʟʤʘ. 

ʋʩʧʝʰʥʳʡ ʧʝʨʝʚʦʜ ʠʤʝʥ ʂʨʦʣʠʢʩ (Bunnix), ʇʝʢʘʨʠʢʩ (Boulangerix) ʙʳʣ ʩʦʚʝʨʰʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʢʘʣʴʢʠʨʦʚʘʥʠʷ ʠ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʭʨʘʥʠʪʴ ʢʘʢ ʟʚʫʢʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʤʝʥʠ, ʪʘʢ ʠ 
ʝʛʦ ʩʤʳʩʣ. ʀʤʷ ɿʚʝʨʦʯʝʣʦʚʝʢ (Animan), ʧʝʨʝʚʝʜʝʥʥʦʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʣʴʢʠʨʦʚʘʥʠʷ, ʪʘʢʞʝ ʧʦʣʥʦ-
ʩʪʴʶ ʨʘʩʢʨʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʴ ʟʣʦʜʝʷ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʦʨʠʛʠʥʘʣʴʥʦʛʦ 
ʥʘʟʚʘʥʠʷ.  

ʂʦʥʪʝʢʩʪʫʘʣʴʥʳʡ ʧʝʨʝʚʦʜ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥ ʚ ʠʤʝʥʘʭ, ʪʘʢʠʭ ʢʘʢ ʂʣʳʢ (Fang), ɻʣʫʰʠʪʝʣʴ 
(Silence), ɼʚʦʡʥʠʢ (L'Imposteur), ʇʦʞʠʨʘʪʝʣʴ (Festin), ɸʣʳʡ ʐʦʢ (Oblivio), ʅʝʟʚʘʥʳʡ ɻʦʩʪʴ (Trouble F°te), 
ʄʦʨʦʟ (Patineur).  

ʇʝʨʝʚʦʜʯʠʢʠ ʨʝʜʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʦʚʘʨʥʳʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʘʢ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ, ʪʦʣʴʢʦ ʝʩʣʠ 
ʢʦʥʪʝʢʩʪ "ʛʦʚʦʨʷʱʝʛʦ" ʠʤʝʥʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ ʩʦʚʧʘʜʘʣ ʩ ʧʨʷʤʳʤ ʵʢʚʠʚʘʣʝʥʪʦʤ ʚ ʦʨʠ-
ʛʠʥʘʣʝ. ʅʘʧʨʠʤʝʨ, ʛʝʨʦʡ Le mime ʙʳʣ ʧʝʨʝʚʝʜʝʥ ʢʘʢ ʄʠʤ, ʘ La Marionnettiste ʢʘʢ ʂʫʢʣʦʚʦʜ.  

ɸʥʘʣʦʛʦʚʘʷ ʟʘʤʝʥʘ ʛʦʚʦʨʷʱʠʭ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʠ ʜʫʙʣʷʞʝ ʤʫʣʴʪʩʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʨʝʜʢʠʤ ʩʧʦ-
ʩʦʙʦʤ ʧʝʨʝʜʘʯʠ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʟʘʤʳʩʣʘ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʝʡ ʧʦʜʙʦʨʘ ʧʦʜʭʦʜʷʱʠʭ ʘʥʘʣʦʛʦʚ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ 
ʧʝʨʩʦʥʘʞʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʬʦʣʴʢʣʦʨʥʳʝ ʦʙʨʘʟʳ, ʥʝʠʟʚʝʩʪʥʳʝ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʝʧʷʪ-
ʩʪʚʦʚʘʪʴ ʧʦʥʠʤʘʥʠʶ ʠʜʝʥʪʠʯʥʦʩʪʠ ʧʝʨʩʦʥʘʞʝʡ ʠ ʠʭ ʩʫʧʝʨʩʧʦʩʦʙʥʦʩʪʝʡ ʜʝʪʩʢʦʡ ʘʫʜʠʪʦʨʠʝʡ. ʊʘʢʠʤʠ 
ʧʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ: Le Marchand de Sable ï ʉʝʷʪʝʣʴ (ʧʝʩʢʘ); Le Dislocîur ï ʈʘʟʣʫʯʥʠʢ;  

ʇʝʨʝʚʦʜ ʠʤʝʥʠ Doudou Vilain ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʢʘʢ ɻʥʝʚʥʳʡ ʤʠʰʢʘ ʙʳʣ ʩʦʚʝʨʰʝʥ ʩ ʧʦʤʦʱʴʶ ʣʝʢ-
ʩʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ - ʢʦʥʢʨʝʪʠʟʘʮʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʤʳʩʣʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ ʠ ʘʩʩʦʮʠʘʮʠʷʭ, ʩʚʷ-
ʟʘʥʥʳʭ ʩ ʠʤʝʥʝʤ ʥʘ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ. ʀʤʷ Doudou ʤʦʞʝʪ ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʜʝʪʩʢʠʤ ʧʣʶʰʝʚʳʤ ʤʠʰ-
ʢʦʡ (doudou ʥʘ ʬʨʘʥʮʫʟʩʢʦʤ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʧʣʶʰʝʚʫʶ ʠʛʨʫʰʢʫ), ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʦʙʨʘʟʦʤ 
ʤʠʣʦʛʦ ʠ ʙʝʟʦʙʠʜʥʦʛʦ ʧʝʨʩʦʥʘʞʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʦʙʘʚʣʝʥʠʝ ʩʣʦʚʘ Vilain (ʯʪʦ ʦʟʥʘʯʘʝʪ "ʟʣʦʡ" ʠʣʠ 
"ʥʝʛʦʜʷʡ" ʥʘ ʬʨʘʥʮʫʟʩʢʦʤ) ʧʨʠʜʘʝʪ ʧʝʨʩʦʥʘʞʫ ʥʝʢʦʪʦʨʫʶ ʟʘʛʘʜʦʯʥʦʩʪʴ ʠ ʥʝʛʘʪʠʚʥʳʝ ʯʝʨʪʳ. ʊʘʢʠʤ ʦʙ-
ʨʘʟʦʤ, ʧʝʨʝʚʦʜ "Doudou Vilain" ʢʘʢ "ɻʥʝʚʥʳʡ ʤʠʰʢʘ" ʩʦʭʨʘʥʷʝʪ ʯʘʩʪʴ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʤʝʥʠ, ʥʦ 
ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʫʩʠʣʠʚʘʝʪ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʦʟʜʘʚʘʷ ʙʦʣʝʝ ʷʨʢʠʡ ʠ ʟʘʧʦʤʠʥʘʶʱʠʡʩʷ ʦʙʨʘʟ ʜʣʷ ʨʫʩ-
ʩʢʦʷʟʳʯʥʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʀʪʘʢ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʧʝʨʝʚʦʜʘ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ, ʦʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʪʨʘʥʩʢʨʠʧʮʠʷ ʠ ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʝ-
ʨʝʚʦʜʘ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʧʦʜʛʦʪʦʚʢʠ. ʇʦʵʪʦʤʫ ʧʦʥʠʤʘʥʠʝ ʙʳʪʘ, ʦʙʳʯʘʝʚ, ʪʨʘʜʠʮʠʡ, ʢʫʣʴʪʫʨʳ ʠ 
ʣʠʪʝʨʘʪʫʨʳ ʨʘʟʣʠʯʥʳʭ ʥʘʨʦʜʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʣʷ ʫʜʘʯʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ ʤʫʣʴʪʬʠʣʴʤʘ ʷʚʣʷʝʪʩʷ ʚʩʪʫʧʠʪʝʣʴ-
ʥʘʷ ʟʘʩʪʘʚʢʘ. ʇʨʠ ʘʜʘʧʪʘʮʠʠ ʚʩʪʫʧʠʪʝʣʴʥʦʡ ʟʘʩʪʘʚʢʠ ʤʫʣʴʪʩʝʨʠʘʣʘ çMiraculous Ladybugè ʧʨʠʤʝʥʷʣʠʩʴ 
ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʤʳʩʣʘ ʦʨʠʛʠʥʘʣʴʥʳʭ ʚʳʨʘʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ 
ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʠ ʣʝʢʩʠʯʝʩʢʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʠʩʘʪʝʣʴʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠ ʢʘʣʴʢʠʨʦʚʘ-
ʥʠʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ.  



120 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʋʞʝ ʚ ʧʝʨʚʦʤ ʞʝ ʧʨʝʜʣʦʞʝʥʠʠ ʜʫʙʣʷʞʘ ʜʦʙʘʚʣʷʝʪʩʷ ʩʣʦʚʦ çɼʥʝʤè (Je môappelle Marinette/ ɼʥʝʤ 
ʷ ʄʘʨʠʥʝʪʪ), ʪʝʤ ʩʘʤʳʤ ʧʨʠʜʘʝʪʩʷ ʟʘʛʘʜʦʯʥʦʩʪʴ ʩʣʝʜʫʶʱʠʤ ʜʘʣʝʝ ʩʣʦʚʘʤ.  ʊʨʘʥʩʣʠʪʝʨʠʨʫʝʪʩʷ ʠʤʷ 
ʛʣʘʚʥʦʡ ʛʝʨʦʠʥʠ Marinette ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʝʛʦ ʵʢʚʠʚʘʣʝʥʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʚʩʪʫʧʠʪʝʣʴʥʦʡ ʟʘʩʪʘʚʢʝ ʙʳʪʴ ʫʟʥʘʚʘʝʤʦʡ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ. 

ɺ ʧʝʨʝʚʦʜʝ ʩʪʨʦʢʠ Mais quand le destin me choisit pour lutter contre les forces du mal, je deviens... 
Miraculous Ladybug/ ʅʦ ʢʦʝ-ʯʪʦ ʦʙʦ ʤʥʝ ʥʝ ʟʥʘʝʪ ʥʠʢʪʦ ð ʵʪʦ ʤʦʷ ʪʘʡʥʘ! ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʝʤ ʮʝ-
ʣʦʩʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʮʝʣʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʪ.ʝ. 
ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʧʦ ʵʣʝʤʝʥʪʘʤ, ʘ ʮʝʣʦʩʪʥʦ. ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʧʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ 
ʨʘʟʛʦʚʦʨʥʳʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʝ ʠʤʝʶʪ ʦʙʱʠʭ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʚʥʫʪʨʝʥʥʶʶ 
ʬʦʨʤʫ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝʜʘʶʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʩʦʜʝʨʞʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʳʭ ʷʟʳʢʦʚ. ʇʝʨʝʚʦʜʯʠʢʠ 
ʧʦʧʳʪʘʣʠʩʴ ʧʝʨʝʜʘʪʴ ʙʦʣʝʝ ʛʘʨʤʦʥʠʯʥʦ ʜʘʥʥʫʶ ʬʨʘʟʫ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʪ. ʢ. ʜʦʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ ʤʦʛ 
ʙʳ ʟʚʫʯʘʪʴ ʥʝʣʝʧʦ ʠʟ-ʟʘ ʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʨʠʪʝʣʝʡ.  

ʆʪʢʘʟ ʦʪ ʧʝʨʝʚʦʜʘ ʠʟʙʳʪʦʯʥʳʭ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʣʝʢʩʠʯʝʩʢʦʝ ʦʧʫʱʝʥʠʝ, 
ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʟʚʫʯʘʥʠʷ ʪʝʢʩʪʘ. ʊʘʢ, ʚ ʩʪʨʦʢʝ "Lady Magique et Lady Chance"/ ʃʝʜʠ-ʫʜʘʯʘ 
ʠ ʫʩʧʝʭ! ʧʦʚʪʦʨʷʶʱʘʷʩʷ ʣʝʢʩʝʤʘ " Lady " ʙʳʣʘ ʦʧʫʱʝʥʘ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʙʣʘʛʦʟʚʫʯʥʦʩʪʠ. 

ʌʨʘʟʘ ʧʝʩʥʠ Une Ladybug ʙʳʣʘ ʟʘʤʝʥʝʥʘ ʥʘ "ʏʫʜʦ ʚʦʢʨʫʛ". ɺ ʨʫʩʩʢʦʤ ʚʘʨʠʘʥʪʝ ʜʫʙʣʷʞʘ ʜʝʣʘʝʪ-
ʩʷ ʩʪʘʚʢʘ ʥʘ ʩʶʞʝʪ ʤʫʣʴʪʩʝʨʠʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʷʪ ʯʫʜʝʩʘ ʠ ʚʦʣʰʝʙʩʪʚʦ. ʌʨʘʟʘ "ʏʫʜʦ ʚʦʢʨʫʛ" ʙʦ-
ʣʝʝ ʰʠʨʦʢʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʠʜʝʶ ʟʘʛʘʜʦʯʥʦʩʪʠ, ʪʘʡʥʳ ʠ ʫʜʠʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʤʠʨʝ ʃʝʜʠ 
ɹʘʛ ʠ ʉʫʧʝʨ-ʂʦʪʘ. ɺ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʢʫʣʴʪʫʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ, ʩʚʷʟʘʥ-
ʥʘʷ ʩʦ ʩʢʨʦʤʥʦʩʪʴʶ ʠ ʫʤʝʨʝʥʥʦʩʪʴʶ ʚ ʩʘʤʦʧʨʝʟʝʥʪʘʮʠʠ, ʧʦʵʪʦʤʫ ʤʥʦʛʦʨʘʟʦʚʦʝ ʫʧʦʤʠʥʘʥʠʝ ʠʤʝʥʠ 
ʧʝʨʩʦʥʘʞʘ ʤʦʛʣʦ ʙʳ ʧʦʢʘʟʘʪʴʩʷ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʩʪʨʘʥʥʳʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʣʦʢʘʣʠʟʘʪʦʨʳ ʨʝʰʠʣʠ ʩʜʝ-
ʣʘʪʴ ʘʢʮʝʥʪ ʥʝ ʥʘ ʛʣʘʚʥʦʤ ʧʝʨʩʦʥʘʞʝ, ʘ ʥʘ ʝʛʦ ʧʦʩʳʣʝ.  

ʈʝʟʶʤʠʨʫʷ ʧʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʦʛʦ ʩʝ-
ʨʠʘʣʘ ʜʣʷ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʘʫʜʠʪʦʨʠʠ, ʤʦʞʥʦ ʧʦʜʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʪʦʛʠ. ʅʘ ʫʨʦʚʥʝ ʧʝʨʝʜʘʯʠ ʠʤʸʥ ʩʦʙ-
ʩʪʚʝʥʥʳʭ ʩʘʤʳʤʠ ʯʘʩʪʦʪʥʳʤʠ ʩʪʨʘʪʝʛʠʷʤʠ ʚʳʩʪʫʧʠʣʠ ʧʨʠʤʝʨʥʦ ʚ ʨʘʚʥʳʭ ʧʨʦʧʦʨʮʠʷʭ ʪʨʘʥʩʢʨʝʘʮʠʷ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʤʝʥʘ, ʠʥʦʛʜʘ ʙʫʜʫʯʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʇʝʨʝʚʦʜʯʠʢʠ ʨʘʙʦʪʘʣʠ ʩ ʦʧʦ-
ʨʦʡ ʥʘ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʟʦʦʥʠʤʦʚ, ʢʦʪʦʨʳʝ ʚʩʝ ʷʚʣʷʶʪʩʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ çʛʦʚʦʨʷʱʠʤʠè, 
ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʨʘʛʤʘʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʤʸʥ ʧʝʨʩʦʥʘʞʝʡ ʦʢʘʟʘʣʘʩʴ ʚʳʧʦʣʥʝʥʘ ʧʦʯʪʠ 
ʙʝʟʫʢʦʨʠʟʥʝʥʥʦ. ʅʘ ʫʨʦʚʥʝ ʧʝʨʝʜʘʯʠ ʚʩʪʫʧʠʪʝʣʴʥʦʡ ʟʘʩʪʘʚʢʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʣʩʷ ʧʨʠʝʤ ʤʦʜʫ-
ʣʷʮʠʠ, ʯʪʦ ʧʦʤʦʛʣʦ ʩʜʝʣʘʪʴ ʝʝ ʙʦʣʝʝ ʧʦʥʷʪʥʦʡ ʠ ʛʘʨʤʦʥʠʯʥʦʡ ʜʣʷ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʘʫʜʠʪʦʨʠʠ. 
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ǰǧǫǡǭǪǧǩǟ ǯǟǰǱǤǬǧǨ ǡ ǯǭǫǟǬǤ ©ǟǬǬǟ 
ǩǟǯǤǬǧǬǟ¹  Ǫ, Ǭ, ǱǭǪǰǱǭǢǭ 

ǫȄȃȁȄȃȄȁǿ ǧȏȇȌǿ ǟȊȄȉȐǿȌȃȏȍȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ɹʨʷʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥr ʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦ 
ʛ. ɹʨʷʥʩʢ 

 
ʅʘʫʯʥr ʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʚʘʣʝʚʘ ʊʘʪʴʷʥʘ ɺʠʪʘʣʴʝʚʥʘ    

ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 
 

 
çɺ ʜʘʚʥʠʝ ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʝʱʝ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ, ʣʶʜʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ʜʣʷ ʣʝʯʝʥʠʷ ʩʚʦʠʭ ʙʦʣʝʟʥʝʡ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ʧʦʜʘʨʠʣ ʯʝʣʦʚʝʢʫ ʦʛʨʦʤʥʦʝ 
ʙʦʛʘʪʩʪʚʦ ð ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʙʳʣʠ ʠʩʪʦʯʥʠʢʦʤ ʞʠʟʥʠ, ʧʠʱʠ ʠ ʟʜʦʨʦʚʴʷ. 
ʃʝʯʝʥʠʝ ʮʝʣʝʙʥʳʤʠ ʪʨʘʚʘʤʠ ʩʦʧʨʦʚʦʞʜʘʣʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩ ʨʦʞʜʝʥʠʷè(1)[6]. ʄʠʨ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦ-
ʜʳ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʪʳʩʷʯʝʣʝʪʠʡ. ʂʘʢ ʜʨʝʚʦ ʫʭʦʜʠʪ ʢʦʨʥʷʤʠ ʚ ʟʝʤʣʶ, ʪʘʢ ʠ 
ʨʦʜ ʯʝʣʦʚʝʢʘ ʚ ʛʣʫʙʴ ʚʝʢʦʚ. ʄʥʦʛʠʝ ʧʠʩʘʪʝʣʠ ʦʙʨʘʱʘʣʠʩʴ ʢ ʧʝʨʝʜʘʯʝ ʯʫʚʩʪʚ ʠ ʵʤʦʮʠʡ ʩʚʦʠʭ ʛʝʨʦʝʚ 
ʯʝʨʝʟ ʨʘʩʪʝʥʠʷ.  

çʀ. ʉ. ʊʫʨʛʝʥʝʚ ʥʝ ʙʳʣ ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ ʦʪʢʨʳʚʘʪʝʣʝʤ çʚʠʨʪʫʘʣʴʥʦʛʦ ʧʝʡ-
ʟʘʞʘè ʠ ʫʞ ʪʝʤ ʙʦʣʝʝ ï ʧʝʨʚʳʤ ʧʠʩʘʪʝʣʝʤ, ʩʦʟʜʘʚʰʠʤ ʣʦʢʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʣʘʥʜʰʘʬʪʘ ʎʝʥʪʨʘʣʴ-
ʥʦʡ ʈʦʩʩʠʠ. ɺ çɿʘʧʠʩʢʘʭ ʦʭʦʪʥʠʢʘè ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʘʪʦʨʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʦʧʠʩʘʥʠʶ ʣʘʥʜʰʘʬʪʘ, ʦʜ-
ʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʱʝʥʥʳʝ ʢ ʪʨʘʜʠʮʠʠ, ʠ ʨʘʟʨʫʰʘʶʱʠʝ ʝʝ. ʀʤʝʥʥʦ ʧʦʪʦʤʫ ʤʦʞʥʦ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʚr -
ʚʦʜʦʤ ʃ. ʀ. ʈʝʰʝʪʦʚʦʡ ʦ ʪʦʤ, ʯʪʦ ʀ. ʉ. ʊʫʨʛʝʥʝʚ ʧʨʝʜʣʦʞʠʣ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝʥʥʦʡ ʦʙʨʘʟʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʜʘʣ ʝʛʦ ʬʠʟʠʦʥʦʤʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫè(2)[3]. 
çʆʩʦʙʝʥʥʦʝ ʜʝʨʝʚʦ ʚ çɿʘʧʠʩʢʘʭ ʦʭʦʪʥʠʢʘè ï ʣʠʧʘ.... ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʜʝʨʝʚʴʝʚ, ʥʘʧʨʠʤʝʨ, ʙʝʨʝ-
ʟʳ, ʢʦʪʦʨʘʷ ʚʳʨʘʩʪʘʣʘ ʥʘ ʧʝʧʝʣʠʱʘʭ ʠ ʚʳʨʫʙʢʘʭ, ʣʠʧʳ ʩʧʝʮʠʘʣʴʥʦ ʩʘʞʘʣʠʩʴ. çɺʦʢʨʫʛ ʣʠʧ ʚʳʨʘʩʪʘ-
ʣʠ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ï ʙʦʣʴʰʠʝ ʠ ʤʘʣʝʥʴʢʠʝ. ɻʦʨʦʜ ʃʠʧʝʮʢ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʃʠʧʢʠ ʠ ʇʦʜʣʠʧʢʠ, 
ʨʘʟʙʨʦʩʘʥʥʳʝ ʧʦ ʨʘʟʥʳʤ ʫʛʦʣʢʘʤ ʈʦʩʩʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʣʶʙʚʠ ʨʦʩʩʠʷʥ ʢ ʵʪʦʤʫ ʜʝʨʝʚʫ ï ʩʠʣɹ-

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ çʉʠʤʚʦʣʠʢʘ ʨʘʩʪʝʥʠʡ ʚ ʨʦʤʘʥʝ çɸʥʥʘ ʂʘʨʝʥʠʥʘè ʃ. ʅ. ʊʦʣʩʪʦʛʦè ʜʦʢʘʟʘʥʦ ʧʨʝʜ-
ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟ ʣʠʧʳ ʚ ʣʠʪʝʨʘʪʫʨʥʦʤ ʧʦʣʦʪʥʝ ʩʠʤʚʦʣʠʯʝʥ ʠ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʧʠʩʘʪʝʣʝʤ ʩ 
ʜʚʦʨʷʥʩʢʠʤʠ ʛʥʝʟʜʘʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʞʠʚʘʣʠ ʫʧʘʜʦʢ ʚ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ  ʧʨʦʠʟ-
ʚʝʜʝʥʠʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: çɸʥʥʘ ʂʘʨʝʥʠʥʘè, ʃ. ʅ. ʊʦʣʩʪʦʡ, ʧʨʠʨʦʜʘ, ʯʫʚʩʪʚʘ, ʨʘʩʪʝʥʠʷ, ʩʠʤʚʦʣʳ. 
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Annotation: The article ñPlant symbolism in the novel ñAnna Kareninaò by L. N. Tolstoyò proves the assump-
tion that the image of the linden in the literary canvas is symbolic and the writer associates with noble nests 
that were in decline in the historical period presented in the work. 
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ʥʦʤʫ, ʩʪʦʡʢʦʤʫ ʠ ʞʝʥʩʪʚʝʥʥʦ ʢʨʘʩʠʚʦʤʫ ʦʜʥʦʚʨʝʤʝʥʥʦè(3)[3]. çʆʩʥʦʚʥʳʤʠ ʯʝʨʪʘʤʠ çʜʚʦʨʷʥʩʢʦʛʦ 
ʛʥʝʟʜʘè ʚ çɿʘʧʠʩʢʘʭ ʦʭʦʪʥʠʢʘè ʷʚʣʷʶʪʩʷ: ʩʪʘʨʠʥʥʳʡ ʩʘʜ ʩ ʬʨʫʢʪʦʚʳʤʠ ʜʝʨʝʚʴʷʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʷʙʣʦʥʷʤʠ ʠ ʣʠʧʦʚʦʡ ʘʣʣʝʝʡ, ʦʢʨʫʞʝʥʥʳʡ ʟʘʙʦʨʦʤ... ʩʦ ʩʪʘʨʳʤ ʜʦʤʦʤ, ʥʝʢʦʛʜʘ ʨʦʩʢʦʰʥʳʤ, ʥʦ ʧʦʩʪʝ-
ʧʝʥʥʦ ʨʘʟʨʫʰʘʶʱʠʤʩʷ. ʇʦʜʦʙʥʳʝ ʢʘʨʪʠʥʳ ʫʭʦʜʷʱʝʛʦ ʙʳʪʘ ʠ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʤʠʨʘ ʬʦʨʤʠʨʫʶʪ ʫ 
ʯʠʪʘʪʝʣʷ ʥʘʩʪʨʦʝʥʠʝ ʥʝʧʨʝʦʜʦʣʠʤʦʡ ʛʨʫʩʪʠè(4)[3].  

ɺ ʨʦʤʘʥʝ çɸʥʥʘ ʂʘʨʝʥʠʥʘè ʃ. ʅ. ʊʦʣʩʪʦʡ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʦʪʚʦʜʠʪ ʦʧʠʩʘʥʠʶ ʨʘʩʪʝ-
ʥʠʡ. ʀʭ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ ʩʠʤʚʦʣʠʯʥʦ ʠ ʦʪʨʘʞʘʝʪ ʚ ʩʝʙʝ ʦʙʨʘʟ ʵʧʦʭʠ ʪʦʛʦ ʚʨʝʤʝʥʠ ʠ ʯʫʚ-
ʩʪʚʘ ʣʶʜʝʡ. çʇʘʥʪʝʠʩʪʠʯʝʩʢʦʝ ʩʦʟʥʘʥʠʝ ʊʦʣʩʪʦʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʘʥʪʠʯʥʦʩʪʴ (ʧʘʜʰʠʡ ʈʠʤ... 
ʜʝʨʝʚʦ, ʣʠʧʘ). ʇʦ ʊʦʣʩʪʦʤʫ, ʠʤʝʥʥʦ ʤʘʣʦʝ: çʷ, ʩʦʟʥʘʶʱʝʝ ʩʝʙʷè, ʘ ʪʘʢʞʝ ʪʨʫʜ ʚ çʩʚʦʠʭ ʫʛʣʘʭè ï 
ʭʨʘʥʷʪ ʈʦʩʩʠʶ ʠ ʚʩʝʣʝʥʥʫʶ... ʉʠʤʧʘʪʠʠ ʘʚʪʦʨʘ ʦʪʜʘʥʳ çʠʩʪʠʥʥʳʤ ʜʚʦʨʷʥʘʤè, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 
ʯʪʦ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʦʥʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʫʪ ʫʥʠʯʪʦʞʝʥʳ...è(5)[2]. ʇʠʩʘʪʝʣʴ-ʨʦʤʘʥʠʩʪ ʥʘ ʧʨʦʪʷʞʝ-
ʥʠʝ ʚʩʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʢʨʫʞʘʝʪ ʩʚʦʠʭ ʧʝʨʩʦʥʘʞʝʡ ʣʠʧʘʤʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 
ʩʚʷʟʘʥʘ ʩʦ ʟʥʘʯʝʥʠʝʤ ʮʚʝʪʫʱʝʛʦ ʜʨʝʚʘ ʠ ʩʧʦʩʦʙʥʘ ʪʦʯʥʦ ʧʝʨʝʜʘʪʴ ʜʫʰʝʚʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ ʛʝʨʦʝʚ. 
ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʥʘʟʚʘʥʠʝ ʣʠʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʣʦʚʘʨʥʳʭ ʩʪʘʪʝʡ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʦʬʠʮʠ-
ʘʣʴʥʳʭ ʙʫʤʘʞʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. 

çɹʦʣʴʰʦʡ ʪʦʣʢʦʚʳʡ ʩʣʦʚʘʨʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘè ʂʫʟʥʝʮʦʚʘ ʉ. ɸ., ʘʥʘʣʦʛʠʯʥʦ çʊʦʣʢʦʚʦʤʫ 
ʩʣʦʚʘʨʶ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘè ʆʞʝʛʦʚʘ ʉ. ʀ., ʐʚʝʜʦʚʦʡ ʅ. ʖ. ʪʨʘʢʪʫʝʪ ʪʝʨʤʠʥ ʚ ʜʚʫʭ ʟʥʘʯʝʥʠʷʭ: ç1. ʃʠ-
ʧʘ, -r ,- ʞ. ʃʠʩʪʚʝʥʥʦʝ ʜʝʨʝʚʦ ʩʝʤ. ʣʠʧʦʚʳʭ ʩ ʩʝʨʜʮʝʚʠʜʥʳʤʠ ʟʫʙʯʘʪʳʤʠ ʣʠʩʪʴʷʤʠ ʠ ʞʝʣʪʦʚʘʪʳʤʠ 
ʜʫʰʠʩʪʳʤʠ ʤʝʜʦʥʦʩʥʳʤʠ ʮʚʝʪʢʘʤʠ; ʃʠʧʢʘ, -ʠ; ʞ. ʋʤʝʥʴʰ.-ʣʘʩʢ. Ÿ ʆʙʦʙʨʘʪʴ ʢʘʢ ʣʠʧʢʫ. ʆʪʦʙʨʘʪʴ, 
ʦʪʥʷʪʴ ʚʩʸ, ʦʛʨʘʙʠʪʴ ʜʦʯʠʩʪʘ. 2. ʃʠʧʘ, -r ; ʞ. ʀʨʦʥ. ʃʦʞʥʳʝ, ʥʝʧʨʘʚʠʣʴʥʳʝ ʩʚʝʜʝʥʠʷ || ʆ ʯʸʤ-ʣ. ʧʦʜ-
ʜʝʣʴʥʦʤ, ʬʘʣʴʰʠʚʦʤè(6)[4][5]. ʋʞʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʤʦʞʝʤ ʛʦʚʦʨʠʪʴ ʦ ʥʝʦʜʥʦʟʥʘʯ-
ʥʦʤ ʪʦʣʢʦʚʘʥʠʠ ʥʘʟʚʘʥʠʷ ʜʘʥʥʦʛʦ ʜʝʨʝʚʘ. ʆʥʦ ʜʚʦʡʩʪʚʝʥʥʦ, ʢʘʢ ʠ ʥʘʩʪʨʦʝʥʠʝ ʛʣʘʚʥʦʡ ʛʝʨʦʠʥʠ.   

ʆʙʨʘʪʠʤʩʷ ʢ ʠʩʪʦʢʘʤ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʙʦʣʝʝ ʪʦʯʥʦ ʟʥʘʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʜʨʝʚʘ ʚ ʨʦ-
ʤʘʥʝ çɸʥʥʘ ʂʘʨʝʥʠʥʘè ʃ. ʅ. ʊʦʣʩʪʦʛʦ. çʃʠʧʘ ï ʩʠʤʚʦʣ ʚʦʟʚʨʘʱʝʥʠʷ ʚ ʟʦʣʦʪʦʡ ʚʝʢ ʘʥʪʠʯʥʦʩʪʠ. ɼʝʨʝ-
ʚʦ ʜʨʫʞʙʳ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ... ɿʘʧʘʜʥʳʝ ʩʣʘʚʷʥʝ ʧʦʯʠʪʘʣʠ ʣʠʧʫ ʢʘʢ ʜʝʨʝʚʦ-ʨʦʜʠʪʝʣʴʥʠʮʫ, ʩʦʧʨʦ-
ʚʦʞʜʘʚʰʫʶ ʠʭ ʚʩʶ ʞʠʟʥʴ. ʃʠʧʘ ʜʘʚʘʣʘ ʦʜʝʞʜʫ ʠ ʦʙʫʚʴ, ʫʢʨʳʪʠʝ ʠ ʧʦʩʫʜʫ... ɽʩʣʠ ʚʠʰʥʷ ʩʦʦʪʥʝʩʝʥʘ ʩ 
ʭʨʠʩʪʠʘʥʩʢʦʡ ʩʠʤʚʦʣʠʢʦʡ (çʟʘʧʨʝʪʥʳʡ ʧʣʦʜè), ʪʦ ʣʠʧʘ ï ʚʦʟʚʨʘʱʝʥʠʝ ʢ ʘʥʪʠʯʥʦʩʪʠ. ʆʙʘ ʜʝʨʝʚʘ 
ʩʚʷʟʘʥʳ ʩ ʞʝʥʩʢʦʡ ʩʫʱʥʦʩʪʴʶ, ʥʦ ʚʠʰʥʷ ï ʜʝʚʩʪʚʝʥʥʦʩʪʴ, ʘ ʣʠʧʘ ï ʤʘʪʝʨʠʥʩʪʚʦ, ʞʝʥʩʪʚʝʥʥʦʩʪʴ, 
ʤʷʛʢʦʩʪʴ. ɽʩʣʠ ʚʠʰʥʷ ʧʨʠʚʥʦʩʠʪ ʤʦʪʠʚ ʥʘʢʘʟʘʥʠʷ ʠ ʞʝʨʪʚʳ; ʪʦ ʣʠʧʘ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ çʩʦʭʨʘʥʝʥʠ-
ʝʤè ʠ ʩʝʨʜʝʯʥʦʩʪʴʶ. ʃʠʧʘ ï ʩʫʧʨʫʞʝʩʪʚʦ, ʚʠʰʥʷ ï ʯʠʩʪʦʪʘ ʧʦʤʳʩʣʦʚè(7)[2]. 

ʀʪʘʢ, ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ ʦʧʠʩʘʥʠʝ ʣʠʧʳ ʚ ʨʦʤʘʥʝ çɸʥʥʘ ʂʘʨʝʥʠʥʘè ʃ. ʅ. ʊʦʣ-
ʩʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʯʝʨʝʟ ʜʘʥʥʦʝ ʜʝʨʝʚʦ ʘʚʪʦʨ ʧʝʨʝʜʘʝʪ ʦʩ-
ʥʦʚʥʳʝ ʯʫʚʩʪʚʘ ʛʝʨʦʝʚ ʠ ʩʦʟʜʘʝʪ ʦʙʨʘʟ ʜʚʦʨʷʥʩʢʦʛʦ ʛʥʝʟʜʘ. ɺʧʝʨʚʳʝ ʧʠʩʘʪʝʣʴ ʦʙʨʘʱʘʝʪʩʷ ʢ ʜʘʥʥʦʤʫ 
ʜʝʨʝʚʫ ʚ ʛʣʘʚʝ XXII. ʈʦʤʘʥʠʩʪ ʧʠʰʝʪ: çʃʠʚʝʥʴ ʙʳʣ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ, ʠ, ʢʦʛʜʘ ɺʨʦʥʩʢʠʡ ʧʦʜʲʝʟʞʘʣ 
ʥʘ ʚʩʝʡ ʨʳʩʠ ʢʦʨʝʥʥʦʛʦ, ʚʳʪʷʛʠʚʘʚʰʝʛʦ ʩʢʘʢʘʚʰʠʭ ʫʞʝ ʙʝʟ ʚʦʞʞʝʡ ʧʦ ʛʨʷʟʠ ʧʨʠʩʪʷʞʥʳʭ, ʩʦʣʥʮʝ 
ʦʧʷʪʴ ʚʳʛʣʷʥʫʣʦ, ʠ ʢʨʳʰʠ ʜʘʯ, ʩʪʘʨʳʝ ʣʠʧʳ ʩʘʜʦʚ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʛʣʘʚʥʦʡ ʫʣʠʮʳ ʙʣʝʩʪʝʣʠ 
ʤʦʢʨʳʤ ʙʣʝʩʢʦʤ, ʠ ʩ ʚʝʪʚʝʡ ʚʝʩʝʣʦ ʢʘʧʘʣʘ, ʘ ʩ ʢʨʳʰ ʙʝʞʘʣʘ ʚʦʜʘè(8)[6]. ʃʠʧʳ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ 
ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʪʘʨʦʝ ʩʚʝʪʩʢʦʝ ʦʙʱʝʩʪʚʦ, ʢʘʧʣʠ, ʢʦʪʦʨʳʝ ʚʝʩʝʣʦ ʧʘʜʘʣʠ ʩ ʚʝʪʚʝʡ ï ʨʘʟʛʦ-
ʚʦʨʳ, ʦʙʩʫʞʜʝʥʠʝ ʟʘʧʨʝʪʥʦʡ ʩʚʷʟʠ ɸʥʥʳ ʂʘʨʝʥʠʥʦʡ ʠ ɸʣʝʢʩʝʷ ɺʨʦʥʩʢʦʛʦ. ɼʘʞʝ ʰʝʣʝʩʪʦʤ ʣʠʩʪʚʳ ʣʠʧ 
ʘʚʪʦʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʤ ʦʩʫʞʜʝʥʠʝ ʯʫʚʩʪʚ ʜʚʫʭ ʚʣʶʙʣʝʥʥʳʭ. ɽʱʝ ʃ. ʅ. ʊʦʣʩʪʦʡ ʠʟʦʙʨʘʞʘʝʪ çʪʝʥʠ 
ʛʫʩʪʦʡ ʣʠʧʳè ʢʘʢ ʧʨʠʩʪʘʥʠʱʝ ʠ ʢʨʦʚ ʜʣʷ ʢʨʝʩʪʴʷʥ. ɸʚʪʦʨ ʧʠʰʝʪ: çɺʨʦʥʩʢʠʡ... ʧʦʜʦʰʝʣ ʢ ʩʚʦʝʤʫ ʢʫʯʝ-
ʨʫ, ʟʘʜʨʝʤʘʚʰʝʤʫ ʥʘ ʢʦʟʣʘʭ ʚ ʢʦʩʦʡ ʫʞʝ ʪʝʥʠ ʛʫʩʪʦʡ ʣʠʧʳ... ʠ, ʨʘʟʙʫʜʠʚ ʢʫʯʝʨʘ, ʚʩʢʦʯʠʣ ʚ ʢʦʣʷʩʢʫ 
ʠ ʚʝʣʝʣ ʝʭʘʪʴ ʢ ɹʨʷʥʩʢʦʤʫè(9)[6]. ʂʨʦʥʘ ʣʠʧʳ ï ʜʚʦʨʷʥʝ, ʘ ʢʨʝʩʪʴʷʥʝ - ʩʪʚʦʣ ʠ ʢʦʨʥʠ. ʃʠʧʘ ï ʤʥʦʛʦ-
ʛʨʘʥʥʳʡ ʩʠʤʚʦʣ ʚ ʨʦʤʘʥʝ ʃ. ʅ. ʊʦʣʩʪʦʛʦ, ʩʥʦʚʘ ʦʥʘ ʧʨʝʜʩʪʘʝʪ ʧʝʨʝʜ ʥʘʤʠ ʚ ʦʙʨʘʟʝ ʚʳʩʰʝʛʦ ʩʚʝʪʘ: 
çʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ ʣʶʙʦʚʘʣʩʷ ʚʩʸ ʚʨʝʤʷ ʢʨʘʩʦʪʦʶ ʟʘʛʣʦʭʰʝʛʦ ʦʪ ʣʠʩʪʚʳ ʣʝʩʘ, ʫʢʘʟʳʚʘʷ ʙʨʘʪʫ ʪʦ 
ʥʘ ʪʝʤʥʫʶ ʩ ʪʝʥʠʩʪʦʡ ʩʪʦʨʦʥʳ, ʧʝʩʪʨʝʶʱʫʶ ʞʝʣʪʳʤʠ ʧʨʠʣʠʩʪʥʠʢʘʤʠ, ʛʦʪʦʚʷʱʫʶʩʷ ʢ ʮʚʝʪʫ 
ʩʪʘʨʫʶ ʣʠʧʫ, ʪʦ ʥʘ ʠʟʫʤʨʫʜʦʤ ʙʣʝʩʪʷʱʠʝ ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ ʜʝʨʝʚ ʥʳʥʝʰʥʝʛʦ ʛʦʜʘè(10)[6]. ʅʦ ʜʘʥ-
ʥʳʡ ʦʙʨʘʟ ʮʝʣʦʩʪʥʦʛʦ ʠ ʥʝʨʫʰʠʤʦʛʦ ʜʚʦʨʷʥʩʢʦʛʦ ʛʥʝʟʜʘ ʦʙʤʘʥʯʠʚ, ʢʘʢ ʧʦʜʩʢʘʟʳʚʘʝʪ ʥʘʤ ʚʪʦʨʦʝ ʟʥʘ-
ʯʝʥʠʝ ʥʘʟʚʘʥʠʷ ʜʝʨʝʚʘ çʣʠʧʘè. ʄʠʨ ʧʦʩʪʝʧʝʥʥʦ ʤʝʥʷʝʪʩʷ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤ ʠ ʩʚʝʪʩʢʦʝ ʦʙʱʝʩʪʚʦ. ʌʦʨ-
ʤʠʨʫʶʪʩʷ ʥʦʚʳʝ ʫʩʪʦʠ ʠ ʢʘʥʦʥʳ, ʘ ʧʨʝʞʥʠʝ ʫʭʦʜʷʪ ʚ ʧʨʦʰʣʦʝ, ʪʘʢ ʠ ʩʪʘʨʘʷ ʣʠʧʘ ʝʱʝ ʟʘʮʚʝʪʘʝʪ, ʥʦ 
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ʠʟʫʤʨʫʜʦʤ ʙʣʝʩʪʷʪ ʫʞʝ ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ, ʚ ʠʭ ʢʨʦʥʝ ʰʫʤʷʪ ʦʪʛʦʣʦʩʢʠ ʝʱʝ ʚʩʝʤʠ ʥʝʧʨʠʥʷʪʦʛʦ ʥʦʚʦʛʦ. 
ʃʝʚʠʥ ʪʘʢʞʝ ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʛʝʨʦʠ ʨʦʤʘʥʘ çɸʥʥʘ ʂʘʨʝʥʠʥʘè ʦʱʫʱʘʝʪ ʥʘ ʩʝʙʝ ʜʘʚʣʝʥʠʝ ʩʚʝʪʩʢʦʛʦ 
ʦʙʱʝʩʪʚʘ ʠ ʝʛʦ ʦʙʱʝʧʨʠʥʷʪʳʭ ʧʨʘʚʠʣ. çð ɼʘ, ʦʥ ʧʠʰʝʪ, ʯʪʦ ʚʳ ʧʝʨʝʝʭʘʣʠ, ʠ ʜʫʤʘʝʪ ʯʪʦ ʚʳ ʧʦʟʚʦ-
ʣʠʪʝ ʤʥʝ ʧʦʤʦʯʴ ʚʘʤ ʯʝʤ-ʥʠʙʫʜʴ, ð ʩʢʘʟʘʣ ʃʝʚʠʥ ʠ, ʩʢʘʟʘʚ ʵʪʦ, ʚʜʨʫʛ ʩʤʫʪʠʣʩʷ, ʠ, ʧʨʝʨʚʘʚ ʨʝʯʴ, 
ʤʦʣʯʘ ʧʨʦʜʦʣʞʘʣ ʠʪʪʠ ʧʦʜʣʝ ʣʠʥʝʡʢʠ, ʩʨʳʚʘʷ ʣʠʧʦʚʳʝ ʧʦʙʝʛʠ ʠ ʧʝʨʝʢʫʩʳʚʘʷ ʠʭ. ʆʥ ʩʤʫʪʠʣʩʷ 
ʚʩʣʝʜʩʪʚʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ɼʘʨʴʝ ɸʣʝʢʩʘʥʜʨʦʚʥʝ ʙʫʜʝʪ ʥʝʧʨʠʷʪʥʘ ʧʦʤʦʱʴ ʧʦʩʪʦʨʦʥʥʝʛʦ ʯʝ-
ʣʦʚʝʢʘ ʚ ʪʦʤ ʜʝʣʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳʪʴ ʩʜʝʣʘʥʦ ʝʝ ʤʫʞʝʤè(11)[6]. ʂʦʥʩʪʘʥʪʠʥ ɼʤʠʪʨʠʝʚʠʯ 
ʧʦʥʠʤʘʝʪ, ʯʪʦ ʧʦʤʦʱʴ ʯʫʞʦʛʦ ʤʫʞʯʠʥʳ ʟʘʤʫʞʥʝʡ ʜʘʤʝ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʦʩʫʞʜʝʥʠʝ ʪʘʢʦʛʦ ʧʦ-
ʚʝʜʝʥʠʷ ʠ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʨʘʟʛʦʚʦʨʳ ʚ ʦʙʱʝʩʪʚʝ, ʧʦʵʪʦʤʫ ʦʥ ʟʘʤʦʣʢʘʝʪ ʠ ʥʘʯʠʥʘʝʪ ʩʨʳʚʘʪʴ ʠ ʧʝʨʝʢʫ-
ʩʳʚʘʪʴ ʣʠʧʦʚʳʝ ʧʦʙʝʛʠ. ʊʘʢʠʤ ʜʝʡʩʪʚʠʝʤ ʛʝʨʦʡ ʟʘʥʠʤʘʝʪ ʩʚʦʡ ʨʦʪ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʚ ʜʘʥʥʦʤ ʧʦʚʝʜʝ-
ʥʠʠ ʤʳ ʚʠʜʠʤ ʝʛʦ ʥʝʩʦʛʣʘʩʠʝ ʩ ʥʦʨʤʘʤʠ ʩʪʘʨʦʛʦ ʩʚʝʪʘ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ. ʃʠʧʫ ʃ. ʅ. ʊʦʣʩʪʦʡ ʠʟʦʙʨʘ-
ʞʘʝʪ ʠ ʢʘʢ ʧʨʦʪʠʚʦʚʝʩ ʨʦʤʘʥʪʠʯʝʩʢʦʤʫ ʩʠʤʚʦʣʫ ʣʫʥʳ. ɸʚʪʦʨ ʧʠʰʝʪ: ç...ɺʘʩʝʥʴʢʘ ʤʝʞʜʫ ʪʝʤ, ʥʠʩʢʦʣʴ-
ʢʦ ʠ ʥʝ ʧʦʜʦʟʨʝʚʘʷ ʪʦʛʦ ʩʪʨʘʜʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʠʯʠʥʷʣʦʩʴ ʝʛʦ ʧʨʠʩʫʪʩʪʚʠʝʤ, ʚʩʣʝʜ ʟʘ ʂʠʪʠ ʚʩʪʘʣ 
ʦʪ ʩʪʦʣʘ ʠ, ʩʣʝʜʷ ʟʘ ʥʝʡ ʫʣʳʙʘʶʱʠʤʩʷ ʣʘʩʢʦʚʳʤ ʚʟʛʣʷʜʦʤ, ʧʦʰʝʣ ʟʘ ʥʝʶ. ʃʝʚʠʥ ʚʠʜʝʣ ʵʪʦʪ ʚʟʛʣʷʜ. 
ʆʥ ʧʦʙʣʝʜʥʝʣ ʠ ʩ ʤʠʥʫʪʫ ʥʝ ʤʦʛ ʧʝʨʝʚʝʩʪʠ ʜʳʭʘʥʠʷ... ʈʝʚʥʦʩʪʴ ʃʝʚʠʥʘ ʝʱʝ ʜʘʣʴʰʝ ʫʰʣʘ. ʋʞʝ ʦʥ 
ʚʠʜʝʣ ʩʝʙʷ ʦʙʤʘʥʫʪʳʤ çʤʫʞʝʤè... ʇʨʦʱʘʷʩʴ ʩ ʭʦʟʷʡʢʦʡ, ɺʘʩʝʥʴʢʘ ʦʧʷʪʴ ʭʦʪʝʣ ʧʦʮʝʣʦʚʘʪʴ ʝʝ ʨʫʢʫ, 
ʥʦ ʂʠʪʠ, ʧʦʢʨʘʩʥʝʚ, ʩ ʥʘʠʚʥʦʶ ʛʨʫʙʦʩʪʴʶ, ʟʘ ʢʦʪʦʨʫʶ ʝʡ ʧʦʪʦʤ ʚʳʛʦʚʘʨʠʚʘʣʘ ʤʘʪʴ, ʩʢʘʟʘʣʘ, ʦʪ-
ʩʪʨʘʥʷʷ ʨʫʢʫ: ð ʕʪʦ ʫ ʥʘʩ ʥʝ ʧʨʠʥʷʪʦ. ɺ ʛʣʘʟʘʭ ʃʝʚʠʥʘ ʦʥʘ ʙʳʣʘ ʚʠʥʦʚʘʪʘ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʜʦʧʫ-
ʩʪʠʣʘ ʪʘʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʠ ʝʱʝ ʙʦʣʴʰʝ ʚʠʥʦʚʘʪʘ ʚ ʪʦʤ, ʯʪʦ ʪʘʢ ʥʝʣʦʚʢʦ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʥʠ ʝʡ ʥʝ 
ʥʨʘʚʷʪʩʷ...ð ʉʤʦʪʨʠ, ʂʠʪʠ, ð ʛʦʚʦʨʠʣ ʉʪʝʧʘʥ ɸʨʢʘʜʴʠʯ, ʫʢʘʟʳʚʘʷ ʥʘ ʧʦʜʥʠʤʘʚʰʫʶʩʷ ʠʟ-ʟʘ ʣʠʧ 
ʣʫʥʫ, ð ʯʪʦ ʟʘ ʧʨʝʣʝʩʪʴ!è(12)[6]. ɺ ʜʘʥʥʦʤ ʦʪʨʳʚʢʝ ʤʳ ʚʠʜʠʤ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʩʚʝʪʦʤ ʩʪʘʨʳʤ ʠ 
ʥʦʚʳʤ. ʃʝʚʠʥ ʨʝʚʥʫʝʪ ʂʠʪʠ ʢ ɺʘʩʝʥʴʢʝ, ʦʥʠ ʚʨʦʜʝ ʨʷʜʦʤ, ʥʦ ʜʦ ʢʦʥʮʘ ʧʨʦʷʩʥʠʪʴ ʚʩʝ ʩʣʦʞʠʚʰʠʝʩʷ ʚʦ-
ʧʨʦʩʳ ʠʤ ʥʝ ʜʘʝʪ ʦʙʱʝʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʥʘʭʦʜʷʪʩʷ. ɺʣʶʙʣʝʥʥʳʝ ʥʝ ʚʦʣʴʥʳ ʚ ʚʳʨʘʞʝʥʠʷʭ ʠ ʚʟʛʣʷ-
ʜʘʭ, ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʞʜʘʪʴ ʧʦʢʘ ʚʩʝ ʫʡʜʫʪ ʩʧʘʪʴ, ʯʪʦʙʳ ʩʧʦʢʦʡʥʦ ʧʦʛʦʚʦʨʠʪʴ ʩ ʜʨʫʛ ʜʨʫʛʦʤ. ʀʤʝʥʥʦ ʧʦ-
ʵʪʦʤʫ ʧʠʩʘʪʝʣʴ ʠ ʠʟʦʙʨʘʞʘʝʪ ʣʫʥʫ, ʢʦʪʦʨʫʶ ʧʝʨʝʢʨʳʚʘʝʪ ʣʠʧʘ, ʨʦʤʘʥʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʝʩʪʴ, ʥʦ ʦʥʠ 
ʩʢʦʚʘʥʳ ʨʘʤʢʘʤʠ ʚ ʫʛʦʜʫ ʦʙʱʝʩʪʚʝʥʥʳʤ ʥʦʨʤʘʤ ʧʨʠʣʠʯʠʷ. ʀ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ XIV ʤʳ ʥʘʙʣʶʜʘʝʤ 
ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʥʘʰʝʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʩʜʝʣʘʥʥʦʛʦ ʚʳʰʝ. çð ʊʘʢ ʥʝʣʴʟʷ ʞʠʪʴ! ʕʪʦ ʤʫʯʝʥʴʝ! ʗ 
ʩʪʨʘʜʘʶ, ʪʳ ʩʪʨʘʜʘʝʰʴ. ɿʘ ʯʪʦ? ð ʩʢʘʟʘʣʘ ʦʥʘ, ʢʦʛʜʘ ʦʥʠ ʜʦʙʨʘʣʠʩʴ ʥʘʢʦʥʝʮ ʜʦ ʫʝʜʠʥʝʥʥʦʡ 
ʣʘʚʦʯʢʠ ʥʘ ʫʛʣʫ ʣʠʧʦʚʦʡ ʘʣʣʝʠ. ð ʅʦ ʪʳ ʦʜʥʦ ʩʢʘʞʠ ʤʥʝ: ʙʳʣʦ ʚ ʝʛʦ ʪʦʥʝ ʥʝʧʨʠʣʠʯʥʦʝ, ʥʝʯʠʩʪʦʝ, 
ʫʥʠʟʠʪʝʣʴʥʦ-ʫʞʘʩʥʦʝ? ð ʛʦʚʦʨʠʣ ʦʥ, ʩʪʘʥʦʚʷʩʴ ʧʨʝʜ ʥʝʡ ʦʧʷʪʴ ʚ ʪʫ ʞʝ ʧʦʟʫ, ʩ ʢʫʣʘʢʘʤʠ ʧʨʝʜ ʛʨʫ-
ʜʴʶ, ʢʘʢ ʦʥ ʪʦʛʜʘ ʥʦʯʴʶ ʩʪʦʷʣ ʧʨʝʜ ʥʝʡ. ð ɹʳʣʦ, ð ʩʢʘʟʘʣʘ ʦʥʘ ʜʨʦʞʘʱʠʤ ʛʦʣʦʩʦʤ. ð ʅʦ, ʂʦʩʪʷ, 
ʪʳ ʥʝ ʚʠʜʠʰʴ ʨʘʟʚʝ, ʯʪʦ ʥʝ ʷ ʚʠʥʦʚʘʪʘ? ʗ ʩ ʫʪʨʘ ʭʦʪʝʣʘ ʪʘʢʦʡ ʪʦʥ ʚʟʷʪʴ, ʥʦ ʵʪʠ ʣʶʜʠ... ɿʘʯʝʤ ʦʥ 
ʧʨʠʝʭʘʣ? ʂʘʢ ʤʳ ʩʯʘʩʪʣʠʚʳ ʙʳʣʠ! ð ʛʦʚʦʨʠʣʘ ʦʥʘ, ʟʘʜʳʭʘʷʩʴ ʦʪ ʨʳʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʜʥʠʤʘʣʠ ʚʩʸ 
ʝʝ ʧʦʧʦʣʥʝʚʰʝʝ ʪʝʣʦè(13)[6]. ʊʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʣʶʙʣʝʥʥʳʤ ʫʜʘʣʦʩʴ ʫʝʜʠʥʠʪʴʩʷ ʥʘ ʫʛʣʫ ʣʠʧʦ-
ʚʦʡ ʘʣʣʝʠ, ʧʦʜʘʣʴʰʝ ʦʪ ʤʡʨ ð ʪʫʙʩʧʜʧ ʪʛʞʫʪʣʧʜʧ ʧʚʲʞʪʫʛʙ, ʫ ʥʠʭ ʧʦʣʫʯʠʣʦʩʴ ʧʨʦʛʦʚʦʨʠʪʴ ʚʩʝ ʚʦʣ-
ʥʫʶʱʠʝ ʠʭ ʚʦʧʨʦʩʳ ʠ, ʥʘʢʦʥʝʮ, ʧʨʠʡʪʠ ʢ ʩʦʛʣʘʩʠʶ.  

ɺ ʩʣʝʜʫʶʱʝʤ ʦʪʨʳʚʢʝ ʤʳ ʩʥʦʚʘ ʥʘʙʣʶʜʘʝʤ ʣʠʧʳ, ʢʘʢ ʩʠʤʚʦʣ ʩʚʝʪʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʘ ʦʪʙʣʝʩʢʠ 
ʩʦʣʥʮʘ ï ʵʪʦ ʯʪʦ-ʪʦ ʥʦʚʦʝ, ʝʱʝ ʥʝ ʫʩʪʦʷʚʰʝʝʩʷ, ʥʦ ʫʞʝ ʤʝʣʴʢʘʶʱʝʝ ʚ ʦʙʱʝʩʪʚʝ. ç...ɺʳ ʠʤʝʝʪʝ ʪʘʢʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ɸʥʥʫ, ʦʥʘ ʪʘʢ ʣʶʙʠʪ ʚʘʩ, ð ʩʢʘʟʘʣ ʦʥ, ð ʧʦʤʦʛʠʪʝ ʤʥʝ. ɼʘʨʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ʚʦʧʨʦʩʠ-
ʪʝʣʴʥʦ-ʨʦʙʢʦ ʩʤʦʪʨʝʣʘ ʥʘ ʝʛʦ ʵʥʝʨʛʠʯʝʩʢʦʝ ʣʠʮʦ, ʢʦʪʦʨʦʝ ʪʦ ʚʩʸ, ʪʦ ʤʝʩʪʘʤʠ ʚʳʭʦʜʠʣʦ ʥʘ ʧʨʦ-
ʩʚʝʪ ʩʦʣʥʮʘ ʚ ʪʝʥʠ ʣʠʧ, ʪʦ ʦʧʷʪʴ ʦʤʨʘʯʘʣʘʩʴ ʪʝʥʴʶ, ʠ ʦʞʠʜʘʣʘ ʪʦʛʦ, ʯʪʦ ʦʥ ʩʢʘʞʝʪ ʜʘʣʴʰʝ; ʥʦ 
ʦʥ, ʮʝʧʣʷʷ ʪʨʦʩʪʴʶ ʟʘ ʱʝʙʝʥʴ, ʤʦʣʯʘ ʰʝʣ ʧʦʜʣʝ ʥʝʝè(14)[6]. ʊʝʥʴ ʦʪ ʮʚʝʪʫʱʝʛʦ ʜʝʨʝʚʘ ʠ ʣʫʯʠʢʠ 
ʩʦʣʥʮʘ ʧʦʦʯʝʨʝʜʥʦ ʣʦʞʘʪʩʷ ʥʘ ʣʠʮʦ ɺʨʦʥʩʢʦʤʫ, ʦʥ ʧʨʝʙʳʚʘʝʪ ʚ ʨʘʩʪʝʨʷʥʥʦʩʪʠ, ʧʨʠʥʷʪʴ ʣʠ ʥʦʚʦʝ ʠʣʠ 
ʧʦʜʯʠʥʠʪʴʩʷ ʧʨʠʚʳʯʥʦʤʫ, ʦʙʱʝʧʨʠʥʷʪʦʤʫ ʩʪʘʨʦʤʫ ʫʢʣʘʜʫ ʞʠʟʥʠ.  

ʀʪʘʢ, ʥʘ ʧʨʠʤʝʨʘʭ ʠʟ ʨʦʤʘʥʘ çɸʥʥʘ ʂʘʨʝʥʠʥʘè ʃ. ʅ. ʊʦʣʩʪʦʛʦ ʤʳ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʨʘʟ ʣʠʧʳ ʚ ʣʠ-
ʪʝʨʘʪʫʨʥʦʤ ʧʦʣʦʪʥʝ ʩʠʤʚʦʣʠʯʝʥ ʠ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʧʠʩʘʪʝʣʝʤ ʩ ʜʚʦʨʷʥʩʢʠʤʠ ʛʥʝʟʜʘʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝ-
ʞʠʚʘʣʠ ʫʧʘʜʦʢ ʚ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ  ʧʨʦʠʟʚʝʜʝʥʠʠ.  
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ǟǩǱǲǟǪǻǬǭǰǱǻ ǲǯǭǩǭǡ ǪǧǱǤǯǟǱǲǯǺ ǡ 
ǼǮǭǴǲ ǵǧǳǯǭǡǧǦǟǵǧǧ 
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ǯȚȅȇȌȉȍȁ ǟȏȑǞȋ ǟȊȄȉȐǿȌȃȏȍȁȇȖ 

ʩʪʫʜʝʥʪʳ 
ʄʥʦʛʦʧʨʦʬʠʣʴʥʳʡ ʢʦʣʣʝʜʞ ʌɻɹʆʋ ɺʆ ʆʨʣʦʚʩʢʠʡ ɻɸʋ 
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ɺ ʢʫʣʴʪʫʨʝ ʈʦʩʩʠʠ ʣʠʪʝʨʘʪʫʨʘ ʚʩʝʛʜʘ ʟʘʥʠʤʘʣʘ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ. ɸ. ʀ. ɻʝʨʮʝʥ ʧʨʘʢʪʠʯʝʩʢʠ 

2 ʩʪʦʣʝʪʠʷ ʥʘʟʘʜ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʭʘʨʘʢʪʝʨʘ, ʟʘʨʦʜʠʚʰʝʛʦʩʷ ʝʱʸ ʫ ʩʣʘ-
ʚʷʥ: ʥʝʢʘʷ ʤʝʯʪʘʪʝʣʴʥʦʩʪʴ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʤʠʨʘ ʯʝʣʦʚʝʢʘ ʚʥʝʰʥʝʤʫ. ʊʘʢ ʪʨʘʜʠʮʠʷ ʧʨʠʦʨʠ-
ʪʝʪʘ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʟʥʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʙʳʣʘ ʦʯʝʥʴ ʦʩʥʦʚʘ-
ʪʝʣʴʥʘ. ʆʜʥʘʢʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʝʡʨʦʩʝʪʠ, ʪʝʣʝʚʠʜʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠ ʵʪʫ ʩʠ-
ʪʫʘʮʠʶ ʚ ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ. 

ʅʝʜʦʦʮʝʥʠʚʘʪʴ ʨʦʣʴ ʣʠʪʝʨʘʪʫʨʳ ʚ ʩʨʝʜʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʥʝʣʴʟʷ. ɿʥʘʢʦʤʩʪʚʦ 
ʩʪʫʜʝʥʪʦʚ ʉʇʆ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ, ʩ ʥʘʫʯʥʳʤʠ ʩʪʘʪʴʷʤʠ, ʠʩʪʦʨʠʝʡ ʠ 
ʦʩʥʦʚʘʤʠ ʪʝʦʨʠʠ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʫʩʪʥʳʝ ʠ ʧʠʩʴʤʝʥʥʳʝ ʨʘʙʦʪʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʭ ʢʫʣʴʪʫʨʳ ʠ ʨʝʯʠ ï 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʥʠʷ ʫʨʦʢʦʚ ʣʠʪʝʨʘʪʫʨʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦ-
ʚʘʥʠʠ ʠ ʚʳʟʦʚʳ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʝʜ ʩʝʛʦʜʥʷʰʥʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʫʩʣʦʚʠʷʭ ʮʠʬ-
ʨʦʚʦʡ ʵʧʦʭʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʩʘʤʦʨʘʟʚʠʪʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʣʠʪʝʨʘʪʫʨʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʝ, ʮʠʬʨʦʚʳʝ 
ʪʝʭʥʦʣʦʛʠʠ, ʥʝʡʨʦʩʝʪʠ. 
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ʚʩʸ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʝ ʚʝʱʠ ʜʣʷ ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʄʥʦʛʦ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʝʩʪʴ ʫ ʣʠʪʝʨʘʪʫʨʳ. ʏʪʦ ʤʦʞʝʪ ʣʫʯʰʝ ʧʦʤʦʯʴ ʚ ʦʩʚʦʝʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʷʟʳʢʘ, ʯʝʤ ʭʫʜʦʞʝ-
ʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ? ʂʨʦʤʝ ʵʪʦʛʦ, ʦʩʚʦʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʣʠʪʝʨʘʪʫʨʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 
ʫʨʦʚʥʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʨʝʯʝʚʦʡ ʢʫʣʴʪʫʨʳ.  

ʅʦ ʚʩʸ ʯʘʱʝ ʚʩʪʘʝʪ ʚʦʧʨʦʩ: ʦʩʪʘʥʝʪʩʷ ʣʠ ʧʨʝʜʤʝʪ çʣʠʪʝʨʘʪʫʨʘè ʚ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʥʝʛʫʤʘʥʠʪʘʨʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʪʘʢʦʤ ʚʠʜʝ ʢʘʢ ʠʩʪʦʨʠʷ ʣʠʪʝʨʘʪʫʨʳ, ʢʘʢ ʧʫʪʝ-
ʰʝʩʪʚʠʝ ʧʦ ʠʤʝʥʘʤ ʘʚʪʦʨʦʚ ʠ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ? ɹʫʜʝʤ ʣʠ ʤʳ ʠʟʫʯʘʪʴ ʵʧʠʯʝʩʢʠʝ, ʜʨʘʤʘʪʠʯʝʩʢʠʝ, ʧʦʵ-
ʪʠʯʝʩʢʠʝ ʪʝʢʩʪʳ? ɸʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʠʣʠ ʚʩʸ ʩʚʝʜʸʪʩʷ ʢ ʪʦʤʫ, ʢʘʢ ʥʘʫʯʠʪʴʩʷ ʯʠʪʘʪʴ ʪʝʢʩʪʳ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦ, ʪʝʢʩʪʳ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ: ʦʪ ʢʣʘʩʩʠʢʦʚ ʜʦ ʠʥʩʪʨʫʢʮʠʠ, ʜʦ ʢʦʤʠʢʩʦʚ ʠʣʠ ʤʘʥʛʠ? 

ʇʨʠʚʝʜʸʤ ʚ ʧʨʠʤʝʨ ʧʦʟʠʮʠʶ ʧʨʦʬʝʩʩʦʨʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʊʘʪʴʷʥʳ ʏʝʨʥʠ-
ʛʦʚʩʢʦʡ: çʉʨʝʜʠ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʦʩʪʨʳʭ, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ. 
ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ð ʰʢʦʣʴʥʦʝ. ʀ ʜʝʣʦ ʜʘʞʝ ʥʝ ʚ ɽɻʕ. ʅʘʧʨʠʤʝʨ, ʧʝʨʝʭʦʜ ʥʘ ʠʟʫʯʝʥʠʝ çʢʨʘʪʢʦʛʦ ʩʦ-
ʜʝʨʞʘʥʠʷè ʧʨʦʠʟʚʝʜʝʥʠʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʘʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʩʤʳʩʣ ʙʨʘʪʴʩʷ ʟʘ 
ʵʪʠ ʢʥʠʛʠ. ɺʝʜʴ ʩʫʪʴ çʇʨʝʩʪʫʧʣʝʥʠʷ ʠ ʥʘʢʘʟʘʥʠʷè, ʧʦʜʯʝʨʢʠʚʘʝʪ ʊʘʪʴʷʥʘ ʏʝʨʥʠʛʦʚʩʢʘʷ, ʚʦʚʩʝ ʥʝ ʚ ʪʦʤ, 
ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʪʦ çʢʦʢʥʫʣè ʩʪʘʨʫʰʢʫ. ʂʘʢ ʠ çɸʥʥʘ ʂʘʨʝʥʠʥʘè ð ʚʦʚʩʝ ʥʝ çʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʪʨʠʣ-
ʣʝʨè ʦ ʩʘʤʦʫʙʠʡʩʪʚʝ. ʆʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʳʤ ʤʳ ʨʘʩʧʦʣʘʛʘʝʤ ʩʝʡʯʘʩ, ʥʠ ʥʘ ʡʦʪʫ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʚʨʝʤʝʥʠ, ʫʙʝʞʜʝʥʘ ʧʨʦʬʝʩʩʦʨ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʤʳ ʜʘʚʥʦ ʧʝʨʝʰʣʠ ʚ ʥʦʚʫʶ ʵʧʦʭʫ ð ʮʠʬʨʦʚʫʶ. ɼʝʪʠ 
ʩʝʡʯʘʩ ʨʦʞʜʘʶʪʩʷ çʩ ʛʘʜʞʝʪʘʤʠ ʚ ʨʫʢʘʭè, ʠʭ ʤʳʰʣʝʥʠʝ ʜʘʚʥʦ ʩʪʘʣʦ çʢʣʠʧʦʚʳʤè ʠ çʩʩʳʣʦʯʥʳʤè. ʂʘ-
ʢʦʡ ʩʤʳʩʣ ʟʘʧʦʤʠʥʘʪʴ ʪʦʥʥʫ ʠʥʬʦʨʤʘʮʠʠ, ʝʩʣʠ ʚʩʝʛʜʘ ʤʦʞʥʦ ʩʢʘʟʘʪʴ: çʆʢʝʡ, ɻʫʛʣ, ʢʪʦ ʪʘʢʘʷ ɸʥʥʘ ʂʘ-
ʨʝʥʠʥʘè? çɸʣʠʩʘ, ʧʦʯʠʪʘʡ ʤʥʝ 2 ʯʘʩʪʴ ʚʪʦʨʦʛʦ ʪʦʤʘ ʠʟ ʨʦʤʘʥʘ çɺʦʡʥʘ ʠ ʤʠʨè. [1] 

ʅʝʦʩʧʦʨʠʤʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʜʨʦʩʪʢʘʤ, ʜʘ ʠ ʤʥʦʛʠʤ ʚʟʨʦʩʣʳʤ, ʭʫʜʦ-
ʞʝʩʪʚʝʥʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʟʘʤʝʥʠʣʠ ʚʠʨʪʫʘʣʴʥʳʝ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ, ʩʝʨʠʘʣʳ, ʢʦʨʦʪʢʠʝ ʢʣʠʧʳ ʩʦʮʠ-
ʘʣʴʥʳʭ ʩʝʪʝʡ, ʥʝʡʨʦʩʝʪʴ. ʆʪʩʶʜʘ ʥʠʟʢʘʷ ʯʠʪʘʪʝʣʴʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, ʥʝʞʝʣʘʥʠʝ ʜʫʤʘʪʴ, ʨʘʟ-
ʤʳʰʣʷʪʴ ʥʘʜ ʧʨʦʯʠʪʘʥʥʳʤ ʪʝʢʩʪʦʤ. ɺʥʘʯʘʣʝ ʨʝʙʸʥʦʢ, ʘ ʟʘʪʝʤ ʠ ʧʦʜʨʦʩʪʦʢ ʧʦʜʤʝʥʷʝʪ ʜʫʭʦʚʥʦʩʪʴ ʦʙ-
ʱʠʤ ʢʨʫʛʦʟʦʨʦʤ, ʥʝ ʚʦʩʧʦʣʥʷʷ ʧʨʦʙʝʣʦʚ ʚ ʩʚʦʸʤ ʥʨʘʚʩʪʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ. ɽʩʪʴ ʦʜʥʦ ʠʟʚʝʩʪʥʦʝ ʠʟʨʝʯʝ-
ʥʠʝ: çʪʝ, ʢʪʦ ʯʠʪʘʝʪ ʢʥʠʛʠ, ʚʩʝʛʜʘ ʙʫʜʫʪ ʫʧʨʘʚʣʷʪʴ ʪʝʤʠ, ʢʪʦ ʩʤʦʪʨʠʪ ʪʝʣʝʚʠʟʦʨè. ʉ ʵʪʠʤ ʫʪʚʝʨʞʜʝʥʠʝʤ 
ʥʝʣʴʟʷ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ.  

ɿʘʜʘʜʠʤʩʷ ʚʦʧʨʦʩʦʤ: çʏʪʦ ʪʘʢʦʝ ʯʪʝʥʠʝ ʠ ʢʘʢʠʝ ʧʨʦʙʣʝʤʳ ʩ ʥʠʤ ʩʚʷʟʘʥʳ ʩʝʛʦʜʥʷ?è ʏʪʝʥʠʝ ï 
ʵʪʦ, ʢʦʛʜʘ ʪʳ ʤʦʞʝʰʴ ʚʳʩʪʨʘʠʚʘʪʴ ʜʠʘʣʦʛ ʩ ʧʠʩʘʪʝʣʝʤ. ʕʪʦ ʨʘʙʦʪʘ ʤʦʟʛʘ. ʏʠʪʘʶʱʠʡ ʯʝʣʦʚʝʢ ʚʩʝʛʜʘ ʚ 
ʧʦʠʩʢʝ ʦʪʚʝʪʘ: çʏʪʦ ʷ ʚʠʞʫ, ʩʣʳʰʫ, ʠ ʯʪʦ ʵʪʦ ʟʥʘʯʠʪ?è ɻʝʥʝʪʠʢʠ ʜʦʢʘʟʘʣʠ, ʯʪʦ 80% ʛʝʥʦʚ ʨʘʙʦʪʘʶʪ ʥʘ 
ʤʦʟʛ, ʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʩʣʦʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʥʘʚʳʢʘ. ɺʩʝ ʯʘʱʝ 
ʩʪʘʚʷʪʩʷ ʪʘʢʠʝ ʜʠʘʛʥʦʟʳ ʫ ʜʝʪʝʡ ʢʘʢ: ʜʠʩʛʨʘʬʠʷ ï ʥʘʨʫʰʝʥʠʝ ʧʠʩʴʤʘ, ʜʠʩʣʝʢʩʠʷ ï ʥʘʨʫʰʝʥʠʝ ʯʪʝʥʠʷ. 
ʇʨʝʧʦʜʘʚʘʪʝʣʶ ʣʠʪʝʨʘʪʫʨʳ ʩʝʛʦʜʥʷ ʥʘʜʦ ʧʦʤʦʯʴ ʠʤ ʥʘʫʯʠʪʴʩʷ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʥʦʚʦʤ ʮʠʬʨʦʚʦʤ 
ʤʠʨʝ, ʞʠʪʴ ʚ ʥʸʤ ʠ ʩʦʭʨʘʥʷʪʴ ʯʝʣʦʚʝʯʥʦʩʪʴ. ʊʦʯʥʦ ʪʘʢʞʝ, ʢʘʢ ʠ ʜʨʫʛʠʤ ʦʙʫʯʘʶʱʠʤʩʷ, ʢʦʪʦʨʳʝ ʫʞʝ ʨʦ-
ʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ çʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè. 

ʅʫʞʥʦ ʨʝʘʣʴʥʦ ʩʤʦʪʨʝʪʴ ʥʘ ʚʝʱʠ. ʄʳ ʤʦʞʝʤ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʘʤ ʥʝ ʥʨʘʚʠʪʩʷ 
ʮʠʬʨʦʚʘʷ ʩʨʝʜʘ, ʥʘʤ ʥʝ ʥʨʘʚʠʪʩʷ ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʝ, ʥʦ ʚʦʧʨʦʩ ʚ ʪʦʤ, ʯʪʦ ʩʝʡʯʘʩ ʪʘʢʦʡ ʤʠʨ. ʄʳ ʩʯʠ-
ʪʘʝʤ, ʯʪʦ ʝʩʪʴ ʨʝʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʠ ʧʦʜʨʦʩʪʢʠ ʢʦʛʜʘ-ʪʦ ʚʳʨʘʩʪʫʪ. ʀ ʢʦʛʜʘ ʦʥʠ ʚʳʨʘʩʪʫʪ, 
ʤʦʞʝʪ ʥʝ ʧʦʟʜʦʨʦʚʠʪʴʩʷ ʫʞʝ ʚʩʝʤʫ ʤʠʨʫ ð ʚʝʜʴ ʠʤʝʥʥʦ ʵʪʠ ʶʥʦʰʠ ʠ ʜʝʚʫʰʢʠ ʙʫʜʫʪ ʟʘ ʥʝʛʦ ʦʪʚʝʯʘʪʴ. 

ʅʦ ʣʠʪʝʨʘʪʫʨʘ ʢʘʢ ʧʨʝʜʤʝʪ, ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʱʝʥʠʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʪʝʢʩʪʦʤ, ʧʨʦʮʝʩʩʫ ʮʠʬʨʦʚʠʟʘʮʠʠ ʫʧʦʨʥʦ ʩʦʧʨʦʪʠʚʣʷʝʪʩʷ, ʪʘʢ ʢʘʢ ʦʥʘ ʘʙʩʦ-
ʣʶʪʥʦ ʠʛʥʦʨʠʨʫʝʪ ʩʧʝʮʠʬʠʢʫ ʫʨʦʢʘ ʩʣʦʚʝʩʥʦʩʪʠ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʙʫʯʘʝʤʳʡ 
ʚʩʪʨʝʪʠʣʩʷ ʩ ʢʥʠʛʦʡ. ɼʘ, ʦʥʘ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʧʨʝʢʨʘʩʥʳʤ ʩʨʝʜʩʪʚʦʤ çʫʜʠʚʣʝʥʠʷè ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʢ 
ʢʥʠʛʝ, ʢ ʝʸ ʠʩʪʦʨʠʠ, ʢ ʝʸ ʘʚʪʦʨʫ ʠ ʝʛʦ ʩʫʜʴʙʝ. ʆʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʧʦʩʦʙʥʘ ʙʣʝʩʪʷʱʝ ʦʬʦʨʤʠʪʴ ʵʪʫ 
ʚʩʪʨʝʯʫ: ʩʦʟʜʘʪʴ ʝʸ ʠʟʥʘʯʘʣʴʥʦ ʮʝʧʣʷʶʱʠʡ ʧʦʜʨʦʩʪʢʘ ʚʥʝʰʥʠʡ ʘʥʪʫʨʘʞ, ʦʙʩʪʘʚʠʪʴ ʝʛʦ çʚʭʦʞʜʝʥʠʝè ʚ 
ʢʥʠʛʫ. ʀ ʚ ʵʪʦʤ ʧʣʘʥʝ ʨʝʩʫʨʩʳ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʩ ʝʸ ʤʫʣʴʪʠʤʝʜʠʡʥʦʩʪʴʶ ʠ ʨʘʟʥʦʛʦ ʨʦʜʘ çʟʘʚʣʝʢʘʪʝʣʴ-
ʥʳʤʠè ʚʠʟʫʘʣʴʥʳʤʠ çʬʠʰʢʘʤʠè ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ çʧʨʠʸʤʘʤʠè, ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʨʦʠʛʨʳʰʥʳ. ʅʦ 
ʵʪʦ ʚʩʸ ʣʠʰʴ ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ, ʧʝʨʚʦʝ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʩʪʫʜʝʥʪʘ ʩ ʤʠʨʦʤ ʘʚʪʦʨʘ ʠ ʝʛʦ ʢʥʠʛʘʤʠ. ʆʜ-
ʥʘʢʦ ʛʣʘʚʥʳʤ ʥʘ ʫʨʦʢʝ ʣʠʪʝʨʘʪʫʨʳ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʱʝʥʠʝ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʪʝʢʩʪʦʤ. ɻʦʚʦʨʷ ʦ ʩʪʨʫʢ-
ʪʫʨʝ ʫʨʦʢʘ ʣʠʪʝʨʘʪʫʨʳ, ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʳʡ ʚʦʧʨʦʩ ï ʵʪʦ ʯʪʝʥʠʝ, ʟʘʪʝʤ ï 
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ʢʦʤʤʝʥʪʘʨʠʡ ʠ ʘʥʘʣʠʟ. ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦʙ ʠʩʢʣʶʯʠʪʝʣʴʥʦʩʪʠ ʫʨʦʢʘ ʣʠʪʝʨʘʪʫʨʳ. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ 
ʧʨʝʜʤʝʪ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʬʫʥʢʮʠʶ ʚʚʝʜʝʥʠʷ ʧʦʜʨʦʩʪʢʘ ʚ ʤʠʨ ʮʝʥʥʦʩʪʝʡ. ɿʜʝʩʴ ʫʤʝʩʪʥʦ ʚʩʧʦʤʥʠʪʴ 
ʩʣʦʚʘ ʖʨʠʷ ʄʠʭʘʡʣʦʚʠʯʘ ʃʦʪʤʘʥʘ, ʫʪʚʝʨʞʜʘʚʰʝʛʦ, ʯʪʦ ʣʠʪʝʨʘʪʫʨʘ ï ʵʪʦ ʧʨʝʜʤʝʪ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 
ʥʘʫʯʠʪʴ ʯʠʪʘʪʝʣʷ ʨʘʙʦʪʘʪʴ ʩ ʪʝʢʩʪʦʤ. 

ʂʘʢ ʞʝ ʠʟʤʝʥʠʪʴ ʫʨʦʢ ʣʠʪʝʨʘʪʫʨʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʛʦ çʮʠʬʨʦʚʦʛʦè ʩʪʫʜʝʥʪʘ? ɺ 
ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʠʪʴ 
ʧʨʦʮʝʩʩ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʠʪʘʪʝʣʷ. 

ʅʘ ʫʨʦʢʘʭ ʣʠʪʝʨʘʪʫʨʳ ʚ ʥʘʰʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ 
ʧʨʝʟʝʥʪʘʮʠʠ. ɺ ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ ʧʨʝʟʝʥʪʘʮʠʶ ʚʢʣʶʯʝʥʳ ʩʩʳʣʢʠ ʥʘ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ ʀʥʪʝʨ-
ʥʝʪʘ, ʥʘʧʨʠʤʝʨ ʚʠʜʝʦʟʘʧʠʩʠ ʩʧʝʢʪʘʢʣʝʡ ʠ ʢʠʥʦʬʠʣʴʤʦʚ, ʬʨʘʛʤʝʥʪʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʜʝʤʦʥ-
ʩʪʨʠʨʦʚʘʥʳ ʥʘ ʫʨʦʢʘʭ ʣʠʪʝʨʘʪʫʨʳ ʧʨʠ ʫʩʪʦʡʯʠʚʦʡ ʠʥʪʝʨʥʝʪ-ʩʚʷʟʠ ʠʣʠ ʧʨʠʚʷʟʘʥʳ ʢ ʧʨʝʟʝʥʪʘʮʠʠ ʢʘʢ 
ʦʪʜʝʣʴʥʳʝ ʘʫʜʠʦ- ʠʣʠ ʚʠʜʝʦʬʘʡʣʳ.  

ɺʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʚʚʝʜʝʥʠʝ ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʣʠʪʝʨʘʪʫʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ: ʩʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʵʢʩʢʫʨʩʠʡ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʤʝʩʪʘʤ ʠ 
ʤʫʟʝʷʤ ʧʠʩʘʪʝʣʝʡ, ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʚʠʢʪʦʨʠʥ, web-ʢʚʝʩʪʦʚ ʧʦ ʪʚʦʨʯʝʩʪʚʫ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʠʩʘ-
ʪʝʣʷ. ʅʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʘʥʢʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 
ʛʝʦʣʦʢʘʮʠʝʡ. ʀʣʠ ʢʘʨʪʘ ʧʦ ʤʦʪʠʚʘʤ ʧʨʦʠʟʚʝʜʝʥʠʡ ʧʠʩʘʪʝʣʷ ʠʣʠ ʝʛʦ ʧʫʪʝʚʳʭ ʟʘʤʝʪʦʢ (ʛʠʧʝʨʪʝʢʩʪ ʜʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʠʪʴ ʚ ʥʝʸ ʩʣʦʚʝʩʥʳʝ ʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦ ʣʠʪʝʨʘʪʫʨʥʳʭ ʤʝʩʪʘʭ, ʩʚʷ-
ʟʘʥʥʳʭ ʩ ʞʠʟʥʴʶ ʠ ʪʚʦʨʯʝʩʪʚʦʤ ʧʠʩʘʪʝʣʷ). 

ʂʦʩʥʝʤʩʷ ʝʱʝ ʦʜʥʦʛʦ ʘʩʧʝʢʪʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ 
ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʠ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʀ ʟʜʝʩʴ ʣʠʪʝʨʘʪʫʨʘ ʷʚʣʷʝʪʩʷ, 
ʥʝʩʦʤʥʝʥʥʦ, ʪʝʤ ʧʫʪʝʚʦʜʠʪʝʣʝʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʫʭʦʚʥʦ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 
ʠʤʝʥʥʦ ʫʯʠʪʝʣʴ ʩʣʦʚʝʩʥʦʩʪʠ ʤʦʞʝʪ ʚ ʨʘʟʙʦʨʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ   ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʝ 
ʪʦʣʴʢʦ   ʥʘ   ʩʦʮʠʘʣʴʥʳʭ ʧʦʟʠʮʠʷʭ ʘʚʪʦʨʘ, ʘ ʧʝʨʝʡʪʠ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʫʧʝʥʴ ʫʛʣʫʙʣʝʥʠʷ: ʧʦʥʷʪʴ ʜʫʭʦʚ-
ʥʫʶ ʧʦʟʠʮʠʶ. ʕʪʘ ʧʦʟʠʮʠʷ ʥʝʠʟʙʝʞʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʢʘʞʜʦʤ ʠʩʪʠʥʥʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ ʠʩʢʫʩʩʪʚʘ, ʧʦʪʦʤʫ 
ʯʪʦ ʥʘʩʪʦʷʱʘʷ ʣʠʪʝʨʘʪʫʨʘ ï ɻ ʪʦ ʧʦʠʩʢ ʠʩʪʠʥʳ, ʧʦʧʳʪʢʘ ʧʦʥʷʪʴ ʩʤʳʩʣ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ.   

ʂʘʞʜʳʡ ʫʨʦʢ ʣʠʪʝʨʘʪʫʨʳ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʦʩʧʠʪʘʥʠʝ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʡ, ʘʢʪʠʚʥʦʡ 
ʣʠʯʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʪʘʢ ʥʫʞʜʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ. ʕʪʦ ʜʦʣʛʠʡ ʠ ʢʨʦʧʦʪʣʠʚʳʡ ʧʨʦʮʝʩʩ, ʥʦ ʚʩʷ 
ʩʠʩʪʝʤʘ ʨʘʙʦʪʳ ʥʘʜ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʚʥʝʢʣʘʩʩʥʘʷ ʨʘʙʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨ-
ʤʠʨʦʚʘʥʠʶ ʜʫʭʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʃʠʪʝʨʘʪʫʨʘ ʚʩʝʛʜʘ ʙʳʣʘ ʛʦʨʜʦʩʪʴʶ, ʩʦʚʝʩʪʴʶ ʥʘʨʦʜʘ, ʚʝʜʴ ʜʣʷ ʥʘʰʝʡ, ʩʣʘʚʷʥʩʢʦʡ, ʧʩʠʭʦʣʦʛʠʠ 
ʭʘʨʘʢʪʝʨʥʦ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʜʫʰʝ, ʩʦʚʝʩʪʣʠʚʦʩʪʠ, ʢ ʷʨʢʦʤʫ ʠ ʤʝʪʢʦʤʫ ʩʣʦʚʫ, ʢʦʪʦʨʳʤ ʤʦʞʥʦ 
ʫʙʠʪʴ ʠ ʚʦʩʢʨʝʩʠʪʴ, ʚʪʦʧʪʘʪʴ ʚ ʟʝʤʣʶ ʠ ʚʦʟʥʝʩʪʠ ʜʦ ʥʝʙʝʩ. ɺ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʧʦʜʥʠ-
ʤʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʵʪʠʢʠ, ʵʩʪʝʪʠʢʠ, ʧʦʣʠʪʠʢʠ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ ʩʪʨʘʪʝʛʠʠ ʠ ʙʦʝʚʳʭ ʩʨʘʞʝʥʠʡ. ʅʦ ʩʘʤʦʝ 
ʛʣʘʚʥʦʝ ï ʚ ʥʠʭ ʨʘʩʢʨʳʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʜʫʰʠ ʠ ʜʫʭʘ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʥʘʨʦʜʘ ʚ ʮʝʣʦʤ. ʂʣʘʩʩʠʢʘ 
ʥʝ ʩʪʘʨʝʝʪ. ʅʦ ʥʝ ʩʪʘʨʝʝʪ ʦʥʘ ʣʠʰʴ ʜʣʷ ʨʘʟʚʠʪʦʛʦ, ʜʫʤʘʶʱʝʛʦ, ʪʦʥʢʦ ʯʫʚʩʪʚʫʶʱʝʛʦ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 
ʯʠʪʘʪʝʣʷ. ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʢʣʘʩʩʠʢʘ, ʢʦʪʦʨʫʶ ʤʳ ʠʟʫʯʘʝʤ, ʫʞʝ ʚʦʰʣʘ ʚ ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʘʥʦʥ, ʚ 
ʥʘʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʠ ʥʘʰʫ ʦʙʱʫʶ ʠʩʪʦʨʠʶ, ʦʙʱʫʶ ʛʝʦʛʨʘʬʠʶ ʠ 
ʥʘʰʝ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝ. 

ʏʝʣʦʚʝʢ ʜʦʣʞʝʥ ʞʠʪʴ ʪʦʡ ʞʠʟʥʴʶ, ʢʦʪʦʨʘʷ ʠʜʸʪ ʩʝʡʯʘʩ. ɽʩʣʠ ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʠʜʪʠ ʚ ʥʦʛʫ ʩ ʩʦʚʨʝ-
ʤʝʥʥʳʤ ʤʠʨʦʤ ð ʞʠʟʥʴ ʙʫʜʝʪ ʙʦʣʝʝ ʥʘʧʦʣʥʝʥʥʦʡ. ʄʳ ʦʢʘʟʘʣʠʩʴ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʉʝʛʦʜʥʷ - ʚʨʝʤʷ 
ʩʢʦʨʦʩʪʝʡ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʫʯʠʪʩʷ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ. ʀ ʤʳ ʤʦʞʝʤ ʫʯʠʪʴʩʷ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ. ɺ 
ʵʪʦʤ ʥʘʤ ʦʯʝʥʴ ʧʦʤʦʛʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʝʛʦʜʥʷ ʚʳʨʘʙʘʪʳʚʘʶʪ-
ʩʷ ʥʦʚʳʝ ʵʪʠʯʝʩʢʠʝ ʥʦʨʤʳ. ʇʦʵʪʦʤʫ ʤʳ, ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ, ʜʦʣʞʥʳ ʨʘʟʚʠʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʞʠʪʴ ʚ ʮʠʬ-
ʨʦʚʦʤ ʤʠʨʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʭʨʘʥʷʪʴ ʯʝʣʦʚʝʯʥʦʩʪʴ. ɸ ʥʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ ʚ ʵʪʦʤ ʥʘʤ ʦʢʘʟʳʚʘʶʪ 
ʢʣʘʩʩʠʯʝʩʢʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʰʣʳʭ ʩʪʦʣʝʪʠʡ, ʠ, ʥʝʩʦʤʥʝʥʥʦ, ʥʘʰʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ 
ʣʠʪʝʨʘʪʫʨʳ. 
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ǭǱǯǟǥǤǬǧǤ ǮǯǭǰǱǯǟǬǰǱǡǤǬǬǭǨ ǫǭǣǤǪǧ 
ǫǧǯǟ ǡǭ ǳǯǟǦǤǭǪǭǢǧǧ ǱǟǱǟǯǰǩǭǢǭ ǧ 
ǱǲǯǤǵǩǭǢǭ ǾǦǺǩǭǡ 

ǴǿȋȆȇȌǿ ǟȈȆȇȊȞ ǟȈȃǿȏȍȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ  

ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʠʙʛʘʝʚʘ ʌʠʨʫʟʘ ʈʘʤʟʝʣʦʚʥʘ 
ʢ.ʬ.ʥ., ʜʦʮʝʥʪ 

ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʷʟʳʢʘ ʠʣʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʫʣʴʪʫʨʳ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʥʘʨʦʜʘ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʠʛʨʘʶʪ 

ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ ʧʦʤʦʛʘʶʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʢʫʣʴʪʫʨʳ ʨʝʯʠ. ɺʦ-ʚʪʦʨʳʭ, ʩʧʦʩʦʙ-
ʩʪʚʫʶʪ ʧʦʥʠʤʘʥʠʶ ʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʙʳʪʘ, ʚʟʛʣʷʜʘ ʢ ʞʠʟʥʠ, ʤʦʜʝʣʠ ʤʠʨʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 
ʥʘʨʦʜʘ. ʋʟʥʘʪʴ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʩʨʘʚʥʝʥʠʷ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ 
ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʦʚ. ɺ ʪʦʤ ʯʠʩʣʝ ʵʪʦ ʧʦʤʦʞʝʪ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʷʟʳʢʘ. 

ʊʶʨʢʩʢʠʝ ʥʘʨʦʜʳ ʧʦ ʚʝʨʪʠʢʘʣʠ ʜʝʣʠʣʠ ʤʠʨ ʥʘ ʪʨʠ ʯʘʩʪʠ: ʥʝʙʦ, ʟʝʤʣʷ ʠ ʧʦʜʟʝʤʥʳʡ ʤʠʨ. ʅʘ ʥʝʙʝ 
ʝʩʪʴ ʩʦʣʥʮʝ, ʣʫʥʘ, ʟʚʝʟʜʳ, ʙʦʛ, ɺʩʝʚʳʰʥʠʡ. ɿʝʤʣʷ ï ʤʝʩʪʦ, ʛʜʝ ʞʠʚʫʪ ʣʶʜʠ, ʞʠʚʦʪʥʳʝ, ʨʘʩʪʫʪ ʨʘʩʪʝ-
ʥʠʷ. ʇʦʜʟʝʤʥʳʡ ʤʠʨ ʩʚʷʟʘʥ ʩʦ ʩʤʝʨʪʴʶ ʠ ʪʝʤʥʳʤʠ ʩʠʣʘʤʠ. [1, ʩ. 15] ʕʪʘ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʤʠʨʘ ʦʪ-
ʨʘʞʘʣʘʩʴ ʠ ʚ ʞʠʟʥʠ ʪʘʪʘʨʦʚ ʠ ʪʫʨʢʦʚ. 

ɺ ʪʘʪʘʨʩʢʦʤ ʠ ʪʫʨʝʮʢʦʤ ʷʟʳʢʘʭ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʥʝʙʦʤ ʠ ʩ ʥʝʙʝʩʥʳʤʠ ʪʝʣʘ-

ɹʦʦʧʫʙʯʡʸ: ʚ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʪʘʪʘʨʩʢʦʛʦ ʠ ʪʫʨʝʮʢʦʛʦ ʷʟʳʢʦʚ, ʢʦʪʦ-
ʨʳʝ ʦʪʨʘʞʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ ʤʠʨʘ.  ɺʳʷʚʣʝʥʳ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʷ ʦ ʤʠʨʝ, ʪʘʢʠʝ ʢʘʢ ʥʝʙʦ, ʟʝʤʣʷ ʠ ʧʦʜʟʝʤʥʳʡ ʤʠʨ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ 
ʠʟ ʪʘʪʘʨʩʢʦʛʦ ʠ ʪʫʨʝʮʢʦʛʦ ʷʟʳʢʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʨʘʟʝʦʣʦʛʠʟʤ, ʫʩʪʦʡʯʠʚʦʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʤʠʨʘ, ʪʘʪʘʨ-
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ʤʠ, ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. ɺ ʪʘʪʘʨʩʢʦʤ ʷʟʳʢʝ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʩʦ ʩʣʦʚʦʤ çʢʢè (ʥʝʙʦ) ʜʘʶʪ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ, 

ʢʘʢ ʚʳʩʦʪʘ, ʧʦʜʥʝʙʝʩʴʝ, ʤʝʩʪʦ, ʢʦʪʦʨʦʝ ʯʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʜʦʩʪʠʛʥʫʪʴ, ʥʝʩʙʳʪʦʯʥʘʷ ʤʝʯʪʘ. ʂʘʢ ʧʨʠʤʝʨ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʬʨʘʟʝʦʣʦʛʠʟʤʳ: çʢʢʢ ʢʪʨè, çʢʢʢ ʩʠʢʝʨè, çʢʢʪ ʡʟè, çʢʢʪʥ 

ʪʰʢʥʥʝ ʢʪè, çʢʢʪʥ ʤʘʥʥʳʡ ʙʦʪʢʘ ʷʚʫè ʠ ʜʨ. ɺ ʪʫʨʝʮʢʦʤ ʷʟʳʢʝ ʵʪʠ ʞʝ ʟʥʘʯʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦ: çgºklere ­ēkarmakè, çgºklere ­ēkmakè, çgºklere u­makè, çgºkte 
ararken, yerde bulmakè ʠ ʜʨ. 

ʉʦʣʥʮʝ ï ʵʪʦ ʥʝʙʝʩʥʦʝ ʪʝʣʦ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʜʣʷ ʣʶʜʝʡ ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ ʠ ʪʝʧʣʘ. ɺ ʪʫʨʝʮʢʦʡ 
ʬʨʘʟʝʦʣʦʛʠʠ ʩʣʦʚʦ çʩʦʣʥʮʝè (çg¿neĸè) ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʣʦʞʠʪʝʣʴ-
ʥʳʤ ʩʦʙʳʪʠʷʤ. ʏʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʯʝʛʦ-ʣʠʙʦ ʩ ʩʦʣʥʮʝʤ: çg¿neĸ gibi 
doĵmakè, çg¿neĸ gibi g¿l¿msemekè, çg¿neĸ gibi sicakè, çg¿neĸ gibi parlamakè, çg¿neĸ gibi ēsētmakè, 
çg¿neĸ gibi doĵruè. ʕʪʠ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦʙ ʫʩʧʝʰʥʦʤ, ʩʯʘʩʪʣʠʚʦʤ, ʦʪ-
ʢʨʳʪʦʤ ʠ ʩʧʨʘʚʝʜʣʠʚʦʤ ʯʝʣʦʚʝʢʝ. ɺ ʪʘʪʘʨʩʢʠʭ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮʘʭ ʩ ʢʦʤʧʦʥʝʥʪʦʤ çʩʦʣʥʮʝè 

(çʢʦʷʰè) ʩʚʷʟʘʥʳ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ. çʂʦʷʰ ʢʨè ï ʙʳʪʴ ʩʚʦʙʦʜʥʳʤ ʠʣʠ ʩʪʘʪʴ ʩʯʘʩʪʣʠʚʳʤ, çʢʦʷʰʥʳ 

ʘʡʛʘ ʷʣʛʘʫè ï ʨʘʙʦʪʘʪʴ ʥʝ ʧʝʨʝʩʪʘʚʘʷ, çʢʦʷʰʥʳ ʢʥʣh ʪʝʨʝʨʣʝʢè ï ʦʯʝʥʴ ʢʨʘʩʠʚʳʡ, çʢʦʷʰʥʳ ʫʯʳ 

ʙʝʣʥ ʢʘʧʣʘʫè ï ʟʘʚʠʜʦʚʘʪʴ ʯʫʞʦʤʫ ʩʯʘʩʪʴʶ. 

ʉʦʣʥʮʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʜʥʝʤ, ʘ ʣʫʥʘ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʥʦʯʠ. ʆʯʝʥʴ ʯʘʩʪʦ 
ʚʦ ʬʨʘʟʝʦʣʦʛʠʠ ʪʘʪʘʨʩʢʦʛʦ ʷʟʳʢʘ ʩʦʣʥʮʝ (ʝʱʝ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʦʚʦ çʜʝʥʴè) ʠ ʣʫʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 
ʦʜʥʦʤ ʫʩʪʦʡʚʦʤ ʩʣʦʚʦʩʦʯʝʪʘʥʠʠ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ ʠʭ ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ. ʂʘʢ ʧʨʠʤʝʨ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʩʣʝʜʫʶʱʠʝ ʬʨʘʟʝʦʣʦʛʠʯʩʝʢʠʝ ʝʜʠʥʠʮʳ: çʘʡ ʙʠʨʜʝ, ʢʦʷʰ ʘʣʜʳè, çʘʡ ʙʝʣʥ ʢʥʜʡ, ʨʢʝʤʛ ʙʝʨʜʡè, 

çʘʡ ʜʠʩ ʘʚʳʟʳ, ʢʥ ʜʠʩ ʢʟʝè, çʘʡ-ʢʦʷʰ ʙʫʣʫè, çʘʡ ʢʨʜʝ, ʢʦʷʰ ʘʣʜʳè, çʘʡʥʳ-ʢʦʷʰʥʳ ʘʝʨʤʘʩ 

ʭʣʛ ʢʠʣè ʠ ʜʨ. ʃʫʥʘ ʜʣʷ ʪʘʪʘʨʩʢʦʛʦ ʥʘʨʦʜʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʩʦʣʥʮʝ, ʷʚʣʷʝʪʩʷ ʯʝʤ-ʪʦ ʥʝʜʦʩʷʛʘʝʤʳʤ ʠ 

ʯʫʞʠʤ. ɺʦ ʬʨʘʟʝʦʣʦʛʠʟʤʘʭ ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʦʭʨʘʥʷʶʠʩʷ. ʅʘʧʨʠʤʝʨ, çʘʡʛʘ ʩʠʢʝʨè, çʘʡʜʘʥ ʪʰʢʥ ʢʝʰʝ 

ʢʝʙʝʢè, çʘʡʥʳ ʫʯʣʘʧ ʪʦʪʘʨ ʠʜʝ, ʙʫʝ ʠʪʤʠè ʠ ʜʨ. ɺ ʪʫʨʝʮʢʦʤ ʬʨʘʟʝʦʣʦʛʠʟʤʘʭ ʣʫʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʢʨʘʩʦʪʳ ʯʝʣʦʚʝʢʘ: çay par­asēè, çaya ósen doĵma ben doĵuyorumô derè. 
ʉʣʝʜʫʶʱʘʷ ʯʘʩʪʴ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʷʚʣʷʝʪʩʷ ʟʝʤʣʷ. ʇʨʠ ʵʪʦʤ ʦʥʦ ʠʤʝʝʪ ʪʝʩʥʫʶ 

ʩʚʷʟʴ ʩ ʥʝʙʦʤ. ʕʪʘ ʩʚʷʟʴ ʦʪʨʘʞʘʝʪʩʷ ʠ ʚ ʫʩʪʦʡʯʠʚʳʭ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʭ. ɺ ʪʘʪʘʨʩʢʦʤ ʷʟʳʢʝ ʬʨʘʟʝʦʣʦ-

ʛʠʟʤ çʢʢ ʙʝʣʥ ʠʨ ʘʨʘʩʳ ʢʝʙʝʢè ʦʟʥʘʯʘʝʪ ʦʛʨʦʤʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʚʝʱʘʤʠ, çʠʨʜʥ 

ʢʪʢʥʥʝ ʢʢʪʥ ʙʠʨʜʝè ï ʥʝʦʞʠʜʘʥʥʘʷ ʥʘʭʦʜʢʘ, çʠʨʝ-ʢʛʝ ʙʝʣʥè ʧʨʠʭʦʜʠʪ ʚ ʟʥʘʯʝʥʠʠ çʚʩʝ ʚʤʝ-

ʩʪʝè. ɺ ʪʫʨʝʮʢʦʤ ʷʟʳʢʝ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʪʠ ʜʚʘ ʢʦʤʧʘʥʝʥʪʘ ʚʤʝʩʪʝ. ʂ ʧʨʠʤʝʨʫ, ʚʦʪ ʥʝʢʦ-
ʪʦʨʳʝ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʠ ʠʭ ʟʥʘʯʝʥʠʷ. çYer bakēr gºk demir olmakè ï ʦʯʝʥʴ ʪʷʞʝʣʦʝ ʩʦʩʪʦʷʥʠʝ, çyeri 
gºĵ¿ ben yarattēm demekè ï ʛʦʨʜʦʩʪʴ, çyeri gºĵ¿ birbirine katmakè ï ʧʦʧʘʩʪʴ ʧʦʜ ʦʧʘʩʥʦʩʪʴ, çyeri gºĵ¿ 
inletmekè ï ʢʨʠʯʘʪʴ, ʦʨʘʪʴ, çyeri gºĵ¿ tērmalamakè ï ̫ ʨʦʩʪʴ. 

ɿʝʤʣʷ ï ʵʪʦ ʪʦ ʤʝʩʪʦ, ʛʜʝ ʦʙʠʪʘʶʪ ʣʶʜʠ. ɼʣʷ ʥʠʭ ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʦʙʲʝʢʪ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 
ʇʦʵʪʦʤʫ ʵʪʦʪ ʢʦʤʧʦʥʝʥʪ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʚʦʰʝʣ ʚʦ ʬʨʘʟʝʦʣʦʛʠʶ. ɺ ʪʘʪʘʨʩʢʦʤ ʷʟʳʢʝ ʝʩʪʴ ʩʣʝʜʫʶʱʠʝ 

ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʣʦʚʦʤ çʟʝʤʣʷè: çʠʨ ʙʝʣʥ ʪʠʛʝʟ ʠʪè (ʣʦʤʘʪʴ, ʢʨʫʰʠʪʴ), 

çʠʨʛ ʩʘʣʫè (ʠʛʥʦʨʠʨʦʚʘʪʴ ʧʨʦʩʴʙʫ), çʠʨʜ ʷʪʤʘʫè (ʙʳʪʴ ʨʝʜʢʦʩʪʴʶ), çʠʨ ʢʪʨʤʩè (ʦʯʝʥʴ ʪʷʞʝ-

ʣʳʡ), çʠʨʝʥ ʠʪʢʝʨʝʧè (ʪʦʯʥʦ, ʷʩʥʦ, ʧʦʥʷʪʣʠʚʦ), çʠʨ ʠʤʝʨʪʪʝʨʝʧ ʡʨè (ʙʳʪʴ ʦʯʝʥʴ ʩʠʣʴʥʳʤ 

ʠʣʠ ʧʦʢʘʟʳʚʘʪʴ ʘʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ), çʠʨʥʝ ʝʨʪʳʛʳʥ ʷʤʘʫè (ʠʩʢʘʪʴ ʥʝʜʦʩʪʘʪʢʠ) ʠ ʜʨ. ɺ ʪʫʨʝʮʢʦʤ 

ʷʟʳʢʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çyer almakè. ɼʦʩʣʦʚʥʦ ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ, ʢʘʢ 
çʚʟʷʪʴ ʤʝʩʪʦè. ʋʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ ʙʳʪʴ, ʙʳʚʘʪʴ, ʧʨʦʠʟʦʡʪʠ. ʋʩʪʦʡʯʠʚʦʝ ʚʳʨʘʞʝʥʠʝ çyer 
c¿cesiè ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ çʭʠʪʨʳʡ ʠ ʚʩʝʟʥʘʶʱʠʡè. ɺ ʪʘʪʘʨʩʢʦʤ ʷʟʳʢʝ ʪʘʢʞʝ ʝʩʪʴ ʘʥʘʣʦʛ ʵʪʦʛʦ 

ʚʳʨʘʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʪʦʤ ʞʝ ʟʥʘʯʝʥʠʠ: çʠʨ ʙʝʪʝè. ɼʣʷ ʚʳʨʘʞʝʥʠʷ ʧʣʘʯʝʚʥʦʛʦ ʩʦʩʪʦ-

ʷʥʠʷ ʠ ʪʨʫʜʥʦʡ ʩʠʪʘʮʠʠ ʪʫʨʢʠ ʠʩʧʦʣʴʟʫʶʪ ʬʨʘʟʝʦʣʦʛʠʟʤ çyerden yere ­almakè, ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʥʝʪʝʨ-
ʧʝʣʠʚʦʩʪʠ ï çyerinde duramamakè, ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï çyer vermekè ʠ ʪ.ʜ. 

ʇʦʜʟʝʤʥʳʡ ʤʠʨ ʜʣʷ ʪʶʨʢʩʢʦʛʦ ʥʘʨʦʜʘ ʙʳʣ ʪʝʤʥʳʡ ʠ ʦʧʘʩʥʳʤ ʤʝʩʪʦʤ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʜ-
ʟʝʤʥʳʡ ʤʠʨ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩʦ ʩʤʝʨʪʴʶ, ʩ ʤʝʩʪʦʤ, ʛʜʝ ʭʦʨʦʥʷʪ ʣʶʜʝʡ. ɺ ʪʘʪʘʨʩʢʦʤ ʷʟʳʢʝ ʝʩʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʬʨʘʟʝʦʣʦʛʠʟʤʳ, ʠʤʝʶʱʠʝ ʟʥʘʯʝʥʠʝ çʩʤʝʨʪʴè: çʠʨ ʢʫʝʥʳʥʘ ʢʝʨè, çʪʠʛʝʟ ʠʨʥʝ ʪʤʛʢ ʠʪè, 

çʛʨ ʠʷʩʝ ʙʫʣʫè, çʛʨ ʢʫʝʥʳʥʜʘ ʷʪʫè ʠ ʪ.ʜ. ɺ ʪʦʤ ʯʠʩʣʝ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʟʥʘʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʥʷʪʠʝʤ 

çʧʦʜʟʝʤʥʳʡ ʤʠʨè. ʅʘʧʨʠʤʝʨ, ʬʨʘʟʝʦʣʦʛʠʟʤ çʠʜʝ ʢʘʪ ʠʨ ʘʩʪʳè ʦʟʥʘʯʘʝʪ ʯʪʦ-ʪʦ ʦʯʝʥʴ ʜʘʣʝʢʦʝ, ʘ 
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ʫʩʪʦʡʯʠʚʦʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʠʨ ʘʩʪʳʥʥʘʥ ʢʘʣʳʢʢʘʥʜʘʡè ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ, ʢʘʢ ʧʦʷʚʠʪʴʩʷ ʠʟ ʥʝʦʪʢʫ-

ʜʘ. ɺʦ ʬʨʘʟʝʦʣʦʛʠʠ ʪʫʨʝʮʢʦʛʦ ʷʟʳʢʘ ʪʘʢʠʝ ʬʨʘʟʝʦʣʦʛʠʟʤʳ, ʢʘʢ çyere serilmekè, çcanē yerinden kopmakè, 
çkara yere girmekè, çtopraĵa d¿ĸmekè, çyere vurmakè ʪʘʢʞʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʩʤʝʨʪʠ. 

ʋ ʪʫʨʝʮʢʠʭ ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ ʝʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʟʥʘʯʝʥʠʷ ʞʝʣʘʥʠʝ ʠʩʯʝʟʥʫʪʴ ʠʟ ʛʣʘʟ ʣʶʜʝʡ, ʙʳʪʴ 
ʦʧʦʟʦʨʝʥʥʳʤ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ çʧʦʜʟʝʤʥʳʡ ʤʠʨè. ʂʘʢ ʧʨʠʤʝʨ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝ-
ʜʫʶʱʠʝ ʬʨʘʟʝʦʣʦʥʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ: çyerin dibine girmekè, çyerin dibine ge­mekè, çyerlere ge­mekè, çyer 
yarēlsa gireceĵi gelmekè, çyer yarēlēp ta i­ine girmekè ʠ ʜʨ. ɺ ʪʘʪʘʨʩʢʦʤ ʷʟʳʢʝ ʩ ʵʪʠʤʠ ʞʝ ʟʥʘʯʝʥʠʷʤʠ ʘʢ-

ʪʠʚʥʦ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʚʦʪ ʵʪʠ ʬʨʘʟʝʦʣʦʛʠʟʤʳ: çʠʨ ʘʰʘ ʢʠʪʨʜʡ ʙʫʣʫè, çʠʨʛ ʩʝʛʥʜʡ ʙʫʣʫè, 

çʠʨ ʡʦʪʫè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʯʪʦ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʡ ʬʦʥʜ ʪʘʪʘʨʩʢʦʛʦ ʠ ʪʫʨʝʮʢʦʛʦ ʷʟʳʢʦʚ ʜʦ-
ʩʪʘʪʦʯʥʦ ʙʦʛʘʪʳʡ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʩʧʝʢʪʨ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʦʪʨʘʞʘʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 
ʤʦʜʝʣʴ ʤʠʨʘ ʪʘʪʘʨʩʢʦʛʦ ʠ ʪʫʨʝʮʢʦʛʦ ʥʘʨʦʜʘ, ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ.ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʧʦʢʘ-
ʟʳʚʘʶʪ ʚʟʛʣʷʜ ʢ ʞʠʟʥʠ ʦʙʦʠʭ ʥʘʨʦʜʦʚ, ʠʭ ʭʘʨʘʢʪʝʨ, ʠʭ ʧʩʠʭʦʣʦʛʠʶ. ʈʘʟʜʝʣʝʥʠʝ ʤʠʨʘ ʧʦ ʚʝʨʪʠʢʘʣʠ - ʵʪʦ 
ʣʠʰʴ ʦʜʠʥ ʩʧʦʩʦʙ ʧʦʥʷʪʠʷ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʨʦʜʦʚ. ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʚʳʰʝʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʬʨʘʟʝʦʣʦʛʠʟ-
ʤʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠ ʪʘʪʘʨʦʚ, ʠ ʪʫʨʢʦʚ ʝʩʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʫʩʪʦʡʯʠʚʳʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, ʢʦʪʦ-
ʨʳʝ ʜʘʶʪ ʩʭʦʞʠʝ ʟʥʘʯʝʥʠʷ. ʅʦ ʝʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʣʠʯʠʡ, ʦʪʨʘʞʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʴ ʢʘʞ-
ʜʦʡ ʢʫʣʴʪʫʨʳ. 
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ǯǟǦǡǪǤǩǟǱǤǪǻǬǺǴ ǮǤǯǤǣǟǶǟǴ Ǭǟ 
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ǮǿȁȊȍȁǿ ǟȊǞȌǿ ǧȂȍȏȄȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ, 

ʌɻɸʋ ɺʆ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʦʚ ʠʟ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʠ ʟʘ 

ʨʘʤʢʘʤʠ ʥʘʫʯʥʦʡ ʦʙʣʘʩʪʠ. ɿʘʯʘʩʪʫʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʪʝʨʤʠʥ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʦʙʳʜʝʥʥʦʡ ʨʝʯʠ, ʣʠʙʦ 
ʧʦʣʥʦʩʪʴʶ ʪʝʨʷʝʪ ʩʚʦʝ ʥʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʣʠʙʦ ʩʦʭʨʘʥʷʝʪ ʥʝʢʦʪʦʨʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʦʙʨʘʩ-
ʪʘʷ ʣʠʰʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʩʤʳʩʣʘʤʠ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʦʙʨʘʪʠʣʠʩʴ ʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʩʝʤʝʡʥʦʤʫ ʨʝʘʣʠʪʠ ʰʦʫ 
çʉʫʧʝʨʤʘʤʳè ʥʘ ʪʝʣʝʢʘʥʘʣʝ çʖè ʠ ʚʳʷʚʠʣʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ, ʢʦʪʦʨʳʝ 
ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʝʯʠ ʛʝʨʦʝʚ. ʕʪʦ ʪʘʢʠʝ ʪʝʨʤʠʥʳ ʢʘʢ çʞʝʨʪʚʘè, çʣʠʯʥʦʩʪʴè ʠ çʤʘʥʠʧʫʣʷʮʠʷè. ʉʦʧʦʩʪʘ-
ʚʠʤ ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʜʘʥʥʳʭ ʪʝʨʤʠʥʦʚ ʠ ʝʛʦ ʢʦʥʪʝʢʩʪʥʳʤʠ ʫʧʦʪʨʝʙʣʝʥʠʷʤʠ. 

ʊʝʨʤʠʥ çʞʝʨʪʚʘè ʚ ʥʘʫʯʥʦʤ ʢʦʥʪʝʢʩʪʝ ʠʤʝʝʪ ʜʚʘ ʟʥʘʯʝʥʠʷ: ʧʝʨʚʦʝ ð ʦʪʢʘʟ, ʚʦʟʜʝʨʞʘʥʠʝ ʦʪ ʯʝ-

ɹʦʦʧʫʙʯʡʸ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʤʠ-
ʥʦʚ ʠʟ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʥʘʫʯʥʦʛʦ ʜʠʩʢʫʨʩʘ, ʘ ʠʤʝʥʥʦ ï ʚ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʧʝʨʝʜʘʯʘʭ 
ʥʘ ʪʝʣʝʢʘʥʘʣʝ çʖè. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʥʘʫʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʩʠʭʦʣʦ-
ʛʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠ ʠʭ ʢʦʥʪʝʢʩʪʥʳʭ ʫʧʦʪʨʝʙʣʝʥʠʡ ʙʫʜʫʪ ʚʳʷʚʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʤʳʩʣʳ, ʢʦʪʦʨʳʝ 
ʧʨʠʦʙʨʝʪʘʝʪ ʪʝʨʤʠʥ ʚ ʦʙʳʜʝʥʥʦʡ ʨʝʯʠ ʠ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʝʛʦ ʬʫʥʢʮʠʠ ʚ ʨʝʯʠ ʛʝʨʦʝʚ ʨʘʟʚʣʝʢʘʪʝʣʴ-
ʥʳʭ ʪʝʣʝʧʝʨʝʜʘʯ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʪʝʨʤʠʥ, ʢʣʶʯʝʚʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝ-
ʤʳ, ʩʤʳʩʣʳ, ʬʫʥʢʮʠʠ. 
 

SEMANTIC AND FUNCTIONAL FEATURES OF TERMS FROM THE FIELD OF PSYCHOLOGY IN 
MODERN ENTERTAINMENT PROGRAMS ON THE YU TV CHANNEL 

 
  Pavlova Alyona Igorevna 

 
Abstract: The article is devoted to the consideration of semantic and functional features of terms from the field 
of psychology beyond the limits of scientific discourse, namely, in entertainment programs on the Yu TV chan-
nel. Within the framework of this study, by comparing the scientific meaning of psychological terms and their 
contextual uses, additional meanings that the term acquires in everyday speech will be revealed and its main 
functions in the speech of the heroes of entertainment TV shows will be described. 
Key words: psychological term, key semantic features, additional semes, meanings, functions. 
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ʛʦ-ʣʠʙʦ ʠ ʚʪʦʨʦʝ ð ʦʪʨʝʯʝʥʠʝ, ʦʪʚʝʨʞʝʥʠʝ. ʏʝʣʦʚʝʢ ʩʦʟʥʘʪʝʣʴʥʦ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʢʘʢʦʡ-ʪʦ ʦʜʥʦʡ ʧʦ-
ʟʠʮʠʠ ʵʛʦ ʚ ʧʦʣʴʟʫ ʜʨʫʛʦʡ, ʢʦʪʦʨʘʷ, ʢʘʢ ʝʤʫ ʢʘʞʝʪʩʷ, ʥʝʩʝʪ ʙʦʣʴʰʠʡ ʩʤʳʩʣ ʠ ʟʥʘʯʝʥʠʝ [ʂʨʠʪʠʯʝʩʢʠʡ 
ʩʣʦʚʘʨʴ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʂ. ʖʥʛʘ 1994]. 

ʂʣʶʯʝʚʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚ ʥʘʫʯʥʦʤ ʢʦʥʪʝʢʩʪʝ: çʦʪʢʘʟ, ʚʦʟʜʝʨʞʘʥʠʝ ʦʪ ʯʝʛʦ-ʣʠʙʦè, çʦʪ-
ʨʝʯʝʥʠʝ, ʦʪʚʝʨʞʝʥʠʝè, çʩʦʟʥʘʪʝʣʴʥʦʩʪʴè. 

ʄʳ ʥʘʰʣʠ ʩʣʝʜʫʶʱʠʝ ʢʦʥʪʝʢʩʪʥʳʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘ: çʕʪʦ ʘʙʩʦʣʶʪʥʘʷ ʞʝʨʪʚʘ, 
ʢʦʛʜʘ ʪʳ ʞʠʚʝʰʴ ʙʦʣʴʰʝ ʞʠʟʥʴʶ ʩʚʦʝʛʦ ʤʫʞʘ. ʄʥʝ ʥʨʘʚʠʪʩʷ ʵʪʘ ʜʦʙʨʦʚʦʣʴʥʘʷ ʞʝʨʪʚʘ, ʧʦʪʦʤʫ 
ʯʪʦ ʫ ʤʝʥʷ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʪʴ ʚʩʝʛʜʘ ʚ ʩʝʤʴʝéè; çʄʳ ʥʝ ʜʦʣʞʥʳ ʥʝʩʪʠ ʥʠʢʦʤʫ ʞʝʨʪʚʫ, ʤʳ 
ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ ʞʝʥʱʠʥʘʤʠ, ʥʘʧʦʣʥʝʥʥʳʤʠ, ʛʘʨʤʦʥʠʯʥʳʤʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʚ ʪʦʡ ʩʬʝʨʝ, ʚ ʢʦ-
ʪʦʨʦʡ ʪʝʙʝ ʥʘʠʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦ, ʥʦ ʥʠ ʦ ʢʘʢʠʭ ʞʝʨʪʚʘʭ ʥʝ ʜʦʣʞʥʦ ʠʜʪʠ ʠ ʨʝʯʠéè; çʄʥʝ ʢʘʞʝʪʩʷ, 
ʵʪʦ ʧʨʦʩʪʦ ʢʘʢʠʝ-ʪʦ ʢʦʤʧʣʝʢʩʳ: ʢʦʤʫ-ʪʦ ʯʪʦ-ʪʦ ʜʦʢʘʟʘʪʴ. ʇʦʯʝʤʫ ʥʝʣʴʟʷ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʦʪʜʦʭ-
ʥʫʪʴ, ʝʩʣʠ ʪʳ ʧʣʦʭʦ ʩʝʙʷ ʯʫʚʩʪʚʫʝʰʴ? ʂʦʤʫ ʥʫʞʥʘ ʵʪʘ ʞʝʨʪʚʘ?è. 

ɺ ʧʝʨʚʦʤ ʢʦʥʪʝʢʩʪʝ ʞʝʨʪʚʘ ï ʵʪʦ ʜʦʙʨʦʚʦʣʴʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʦʪʨʝʯʝʥʠʝ ʦʪ ʩʚʦʝʡ ʞʠʟʥʠ ʠ ʩʣʝʜʦ-
ʚʘʥʠʝ ʠʥʪʝʨʝʩʘʤ ʤʫʞʘ. ʉʨʘʚʥʝʥʠʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʝʨʤʠʥʘ ʚ ʥʘʫʯʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦ-
ʭʨʘʥʝʥʳ ʪʘʢʠʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʢʘʢ çʩʦʟʥʘʪʝʣʴʥʦʩʪʴè ʠ çʦʪʨʝʯʝʥʠʝè ʠ ʜʦʙʘʚʣʝʥʳ ʪʘʢʠʝ ʩʤʳʩ-
ʣʳ ʢʘʢ çʜʦʙʨʦʚʦʣʴʥʦʩʪʴè ʠ çʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʨʝʩʘʤ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘè.   

ɺʦ ʚʪʦʨʦʤ ʢʦʥʪʝʢʩʪʝ ʞʝʨʪʚʘ ï ʵʪʦ ʦʪʢʘʟ ʦʪ ʥʘʧʦʣʥʝʥʥʦʩʪʠ, ʛʘʨʤʦʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʚ ʢʦʤʬʦʨʪʥʦʡ 
ʜʣʷ ʩʝʙʷ ʩʬʝʨʝè. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʦʭʨʘʥʝʥʠʠ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʨʠʟʥʘʢʘ çʦʪʢʘʟè ʠʟ 
ʥʘʫʯʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʠ ʦ ʧʨʠʦʙʨʝʪʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʤʳʩʣʘ çʣʠʰʝʥʠʝ ʩʝʙʷ ʢʦʤʬʦʨʪʘè. 

ɺ ʪʨʝʪʴʝʤ ʢʦʥʪʝʢʩʪʝ ʪʝʨʤʠʥ ʞʝʨʪʚʘ ï ʵʪʦ ʩʪʨʝʤʣʝʥʠʝ ʢʦʤʫ-ʪʦ ʯʪʦ-ʪʦ ʜʦʢʘʟʘʪʴ ʧʫʪʝʤ ʦʪʢʘʟʘ ʦʪ 
ʦʪʜʳʭʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʥʘʙʣʶʜʘʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʤʳʩʣʦʚ ʢʘʢ çʩʪʨʝʤʣʝ-
ʥʠʝ ʜʦʢʘʟʘʪʴ ʯʪʦ-ʣʠʙʦè, çʦʪʢʘʟ ʦʪ ʦʪʜʳʭʘè.   

ʄʳ ʚʠʜʠʤ, ʯʪʦ ʚ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ ʧʨʦʠʩʭʦʜʠʪ ʯʘʩʪʠʯʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʤʥʦʛʠʭ ʢʣʶʯʝʚʳʭ ʩʝʤʘʥʪʠ-
ʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʪʝʨʤʠʥʘ çʞʝʨʪʚʘè, ʘ ʠʤʝʥʥʦ çʦʪʢʘʟè, çʦʪʨʝʯʝʥʠʝè, çʩʦʟʥʘʪʝʣʴʥʦʩʪʴè ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ 
ʩʣʝʜʫʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʤʳʩʣʦʚ: çʜʦʙʨʦʚʦʣʴʥʦʩʪʴè, çʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʨʝʩʘʤ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘè, 
çʣʠʰʝʥʠʝ ʩʝʙʷ ʢʦʤʬʦʨʪʘè, çʩʪʨʝʤʣʝʥʠʝ ʜʦʢʘʟʘʪʴ ʢʦʤʫ-ʪʦ ʯʪʦ-ʣʠʙʦè, çʦʪʢʘʟ ʦʪ ʦʪʜʳʭʘè. 

ʊʝʨʤʠʥ çʣʠʯʥʦʩʪʴè ʚ ʥʘʫʯʥʦʤ ʢʦʥʪʝʢʩʪʝ ï ʵʪʦ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʣʶʜʝʡ 
ʫʩʪʦʡʯʠʚʳʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʧʦʩʪʫʧʢʘʤʠ. ʊʘʢʦʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʚʧʦʣʥʝ 
ʨʘʟʫʤʥʳʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʫʩʧʝʰʥʦ ʧʨʝʦʜʦʣʝʚʘʪʴ ʪʨʫʜʥʦʩʪʠ, ʚʦʟʥʠʢʘʶ-
ʱʠʝ ʥʘ ʝʛʦ ʧʫʪʠ. ʆʥ ʦʙʣʘʜʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴʶ, ʧʦ ʤʥʦʛʠʤ ʚʦʧʨʦʩʘʤ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʦʝ, ʫʩʪʦʡʯʠʚʦʝ 
ʤʥʝʥʠʝ [ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ 2007]. 

ʂʣʶʯʝʚʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚ ʥʘʫʯʥʦʤ ʢʦʥʪʝʢʩʪʝ: çʦʪʣʠʯʥʦʩʪʴ ʦʪ ʜʨʫʛʠʭè, çʫʩʪʦʡʯʠʚʳʝ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʦʩʪʫʧʢʠè, çʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡè, çʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʝ-
ʦʜʦʣʝʥʠʶ ʪʨʫʜʥʦʩʪʝʡè, çʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴè, çʥʘʣʠʯʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷè. 

ɺ ʰʦʫ çʉʫʧʝʨʤʘʤʳè ʙʳʣʠ ʥʘʡʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʥʪʝʢʩʪʳ ʫʧʦʪʨʝʙʣʝʥʠʷ ʪʝʨʤʠʥʘ çʣʠʯʥʦʩʪʴè: 
çʊʘʢʠʝ ʣʶʜʠ ʢʘʢ ɸʣʸʥʘ ʨʘʜʠ ʚʥʠʤʘʥʠʷ ʛʦʪʦʚʳ ʥʘ ʚʩʝ: ʧʝʪʴ, ʪʘʥʮʝʚʘʪʴ, ʧʣʘʢʘʪʴ ʠ ʩʤʝʷʪʴʩʷ. ʕʪʦ 
ʜʝʤʦʥʩʪʨʘʪʠʚʥʳʝ ʣʠʯʥʦʩʪʠ. ɺ ʠʭ ʩʦʟʥʘʥʠʠ ʥʘʜ ʥʠʤʠ ʥʝ ʩʤʝʶʪʩʷ, ʘ ʧʦʣʫʯʘʶʪ ʦʪ ʥʠʭ ʫʜʦʚʦʣʴ-
ʩʪʚʠʝ. ɼʝʚʫʰʢʘ ʥʘʩʪʦʣʴʢʦ ʚʝʨʠʪ ʚ ʩʚʦʡ ʦʙʨʘʟ, ʯʪʦ ʜʘʞʝ ʥʝ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʚʳʩʪʘʚʣʷʝʪ ʩʝʙʷ ʠʥʦ-
ʛʜʘ ʥʘ ʧʦʩʤʝʰʠʱʝè; çʅʝʩʤʦʪʨʷ ʥʘ ʞʠʟʥʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʷ ï ʤʘʤʘ ʪʨʦʠʭ ʜʝʪʝʡ, ʷ ʩʦʩʪʦʷʣʘʩʴ ʢʘʢ 
ʣʠʯʥʦʩʪʴè; çʏʪʦʙʳ ʙʳʪʴ ʘʚʪʦʨʠʪʝʪʦʤ ʜʣʷ ʜʦʯʝʨʠ, ʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʥʪʝʨʝʩʥʦʡ ʣʠʯʥʦʩʪʴʶ, 
ʢʦʪʦʨʘʷ ʥʝʟʘʚʠʩʠʤʦ ʥʠ ʦʪ ʢʦʛʦ ʩʪʨʦʠʪ ʦʪʜʝʣʴʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʞʠʟʥʴè. 

ɺ ʧʝʨʚʦʤ ʧʨʠʤʝʨʝ ʣʠʯʥʦʩʪʴ ï ʵʪʦ ʜʝʤʦʥʩʪʨʘʪʠʚʥʳʡ ʯʝʣʦʚʝʢ, ʩʪʨʝʤʷʱʠʡʩʷ ʧʨʠʚʣʝʯʴ ʢ ʩʝʙʝ 
ʚʥʠʤʘʥʠʝ, ʚʳʜʝʣʠʪʴʩʷ ʩʨʝʜʠ ʜʨʫʛʠʭ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʭʨʘʥʝʥ ʪʘʢʦʡ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʪʝʨʤʠʥʘ 
ʠʟ ʥʘʫʯʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʢʘʢ çʦʪʣʠʯʥʦʩʪʴ ʦʪ ʜʨʫʛʠʭè ʠ ʧʨʠʦʙʨʝʪʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʤʳʩʣʳ: 
çʜʝʤʦʥʩʪʨʘʪʠʚʥʦʩʪʴè, çʩʪʨʝʤʣʝʥʠʝ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝè. 

ɺ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ ʣʠʯʥʦʩʪʴ ï ʵʪʦ ʤʘʤʘ ʪʨʦʠʭ ʜʝʪʝʡ, ʧʨʝʦʜʦʣʝʚʰʘʷ ʞʠʟʥʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ. 
ɿʜʝʩʴ ʤʳ ʚʠʜʠʤ ʩʦʭʨʘʥʝʥʠʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʨʠʟʥʘʢʘ çʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʝʦʜʦʣʝʥʠʶ ʪʨʫʜʥʦʩʪʝʡè ʠ ʧʨʠ-
ʦʙʨʝʪʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʤʳʩʣʘ çʤʘʤʘè. 

ɺ ʪʨʝʪʴʝʤ ʧʨʠʤʝʨʝ ʣʠʯʥʦʩʪʴ ï ɻ ʪʦ ʯʝʣʦʚʝʢ, ʩʧʦʩʦʙʥʳʡ ʢ ʧʦʩʪʨʦʝʥʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʞʠʟʥʠ, ʥʝ 
ʟʘʚʠʩʷ ʦʪ ʜʨʫʛʠʭ. ʂʣʶʯʝʚʦʡ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ, ʩʦʭʨʘʥʝʥʥʳʡ ʪʝʨʤʠʥʦʤ ʠʟ ʥʘʫʯʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ï ɻ ʪʦ 
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çʫʩʪʦʡʯʠʚʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʪʫʧʢʠè. ɼʘʥʥʳʡ ʧʨʠʟʥʘʢ ʨʘʩʰʠʨʷʝʪʩʷ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʤ 
çʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴè ʠ çʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʨʫʛʠʭè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ ʩʦʭʨʘʥʝʥʠʝ ʚʩʝʭ ʢʣʶʯʝʚʳʭ ʩʝʤ ʪʝʨʤʠʥʘ çʣʠʯʥʦʩʪʴè ʟʘ ʨʘʤʢʘʤʠ ʥʘʫʯʥʦ-
ʛʦ ʢʦʥʪʝʢʩʪʘ ʠ ʫʪʦʯʥʝʥʠʝ ʛʣʘʚʥʳʭ ʝʛʦ ʧʨʠʟʥʘʢʦʚ ʟʘ ʩʯʝʪ ʪʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʤ ʢʘʢ çʜʝʤʦʥʩʪʨʘʪʠʚ-
ʥʦʩʪʴè, çʩʪʨʝʤʣʝʥʠʝ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝè, çʤʘʤʘè, çʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴè, çʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʨʫʛʠʭè. 

ʊʝʨʤʠʥ çʤʘʥʠʧʫʣʷʮʠʷè ʚ ʥʘʫʯʥʦʤ ʢʦʥʪʝʢʩʪʝ ʝʩʪʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʚʝʜʝʪ ʢ 
ʘʢʪʫʘʣʠʟʘʮʠʠ ʫ ʦʙʲʝʢʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʧʦʙʫʞʜʘʶʱʠʭ ʝʛʦ ʢ ʧʦ-
ʚʝʜʝʥʠʶ, ʞʝʣʘʪʝʣʴʥʦʤʫ (ʚʳʛʦʜʥʦʤʫ) ʜʣʷ ʩʫʙʲʝʢʪʘ ʚʦʟʜʝʡʩʪʚʠʷ [ɹʦʣʴʰʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ 
2007]. 

ʂʣʶʯʝʚʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚ ʥʘʫʯʥʦʤ ʢʦʥʪʝʢʩʪʝ: çʢʦʤʤʫʥʠʢʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝè, çʘʢʪʫ-
ʘʣʠʟʘʮʠʷ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢʪʘè, çʧʦʙʫʞʜʝʥʠʝ ʢ ʞʝʣʘʪʝʣʴʥʦʤʫ ʜʣʷ ʩʫʙʲʝʢʪʘ ʧʦʚʝʜʝ-
ʥʠʶè. 

ɼʘʥʥʳʡ ʪʝʨʤʠʥ ʙʳʣ ʥʘʡʜʝʥ ʚ ʩʣʝʜʫʶʱʠʭ ʢʦʥʪʝʢʩʪʘʭ: çʂʦʛʜʘ ʨʝʙʝʥʦʢ ʩʪʘʨʰʝ 3-ʭ ʣʝʪ ʥʘʯʠʥʘʝʪ 
ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʤʘʤʦʡ, ʥʫʞʥʦ ʜʠʩʪʘʥʮʠʨʦʚʘʪʴʩʷ. ʕʪʦ ʥʘʫʯʠʪ ʨʝʙʝʥʢʘ ʧʨʘʚʠʣʴʥʦ ʩʝʙʷ ʚʝʩʪʠ ʠ 
ʧʦʥʠʤʘʪʴ ʨʘʤʢʠ ʜʦʧʫʩʪʠʤʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ, ʘ ʥʝ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʮʝʥʪʨʦʤ ʚʩʝʣʝʥʥʦʡ, 
ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʘʙʩʦʣʶʪʥʦ ʚʩʝè; çʇʨʦʙʣʝʤʘ ɸʥʠ ʥʝ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʪʨʦʛʘ, ʘ ʚ ʪʦʤ, 
ʯʪʦ ʦʥʘ ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘ, ʠ ʯʘʩʪʦ ʤʝʥʷʝʪ ʩʚʦʠ ʨʝʰʝʥʠʷ. ʇʦʵʪʦʤʫ ʃʫʠʟʘ ʭʦʨʦʰʦ ʟʥʘʝʪ, ʯʪʦ ʤʘ-
ʤʦʡ ʤʦʞʥʦ ʤʘʥʠʧʫʣʠʨʦʚʘʪ èɹ; çʄʫʞ ɸʣʝʥʳ ʪʘʢ ʠʩʢʫʩʥʦ ʤʘʥʠʧʫʣʠʨʦʚʘʣ ʝʝ ʩʦʟʥʘʥʠʝʤ, ʯʪʦ ʦʥʘ 
ʩʯʠʪʘʝʪ ʩʝʙʷ ʧʣʦʭʦʡ ʭʦʟʷʡʢʦʡ, ʜʫʤʘʝʪ, ʯʪʦ ʦʥʘ ʧʣʦʭʘ ʢʘʢ ʞʝʥʱʠʥʘ ʠ ʞʝʥʘè. 

ɺ ʢʘʞʜʦʤ ʠʟ ʢʦʥʪʝʢʩʪʦʚ ʩʦʭʨʘʥʝʥʳ ʚʩʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʪʝʨʤʠʥʘ çʤʘʥʠʧʫʣʷʮʠʷè. ʊʝʧʝʨʴ 
ʦʧʨʝʜʝʣʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʤʳʩʣʳ. 

ɺ ʧʝʨʚʦʤ ʢʦʥʪʝʢʩʪʝ ʤʘʥʠʧʫʣʷʮʠʷ ï ʵʪʦ ʩʧʦʩʦʙ ʜʦʙʠʪʴʩʷ ʫ ʦʙʲʝʢʪʘ ʦʜʦʙʨʝʥʠʷ ʚʩʝʭ ʩʚʦʠʭ ʜʝʡ-
ʩʪʚʠʡ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʪʠʚʦʨʝʯʘʪ ʧʨʘʚʠʣʘʤ ʧʦʚʝʜʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʝʤʘ ï çʩʧʦ-
ʩʦʙ ʧʦʣʫʯʝʥʠʷ ʦʜʦʙʨʝʥʠʷ ʦʙʲʝʢʪʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡè. 

ɺʦ ʚʪʦʨʦʤ ʢʦʥʪʝʢʩʪʝ ʤʘʥʠʧʫʣʷʮʠʷ ï ʵʪʦ ʧʦʣʫʯʝʥʠʝ ʩʫʙʲʝʢʪʦʤ ʞʝʣʘʝʤʦʛʦ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ 
ʩʪʨʦʛʦʩʪʠ ʠ ʧʨʦʷʚʣʝʥʠʷ ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʜʝʡʩʪʚʠʷʭ ʦʙʲʝʢʪʘ. 

ɺ ʪʨʝʪʴʝʤ ʢʦʥʪʝʢʩʪʝ ʤʘʥʠʧʫʣʷʮʠʷ ï ʵʪʦ ʚʥʫʰʝʥʠʝ ʩʫʙʲʝʢʪʦʤ ʥʘʚʷʟʯʠʚʳʭ ʤʳʩʣʝʡ ʦ ʧʨʘʚʠʣʴʥʦʩʪʠ 
/ ʥʝʧʨʘʚʠʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʦʙʲʝʢʪʘ, ʦ ʝʛʦ ʢʘʯʝʩʪʚʘʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʝʤʘ ï çʚʥʫʰʝʥʠʝ ʥʘʚʷʟʯʠʚʳʭ 
ʤʳʩʣʝʡè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʤʠʥ çʤʘʥʠʧʫʣʷʮʠʷè ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ ʢʣʶʯʝʚʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʟʘ 
ʨʘʤʢʘʤʠ ʥʘʫʯʥʦʛʦ ʜʠʩʢʫʨʩʘ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʤʳ: çʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʦʜʦʙʨʝʥʠʷ ʦʙʲ-
ʝʢʪʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡè, çʚʥʫʰʝʥʠʝ ʥʘʚʷʟʯʠʚʳʭ ʤʳʩʣʝʡè. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ, ʫʧʦʪʨʝʙʣʷʷʩʴ ʚ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʪʝʣʝʧʝʨʝʜʘʯʘʭ, ʚʳʧʦʣʥʷʶʪ ʨʷʜ 
ʬʫʥʢʮʠʡ. 

ʇʝʨʚʘʷ ʬʫʥʢʮʠʷ ï ʥʦʤʠʥʘʪʠʚʥʘʷ. ʉʫʪʴ ʝʸ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʠʥʘ ʥʘʟʳʚʘʶʪ-
ʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʫʯʥʳʝ ʧʦʥʷʪʠʷ ʠʟ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʠ, ʠʭ ʩʚʦʡʩʪʚʘ, ʠ ʧʨʠʟʥʘʢʠ: çɺʠʢʘ ʟʘʰʣʘ ʚ 
ʩʘʫʥʫ ʥʘ ʢʘʙʣʫʢʘʭ ʠ ʧʘʨʠʣʘʩʴ ʚ ʢʘʙʣʫʢʘʭ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʢʘʜʨʝ ʙʳʪʴ ʢʨʘʩʠʚʦʡ. ʂʦʥʝʯʥʦ ʵʪʦ ʢʦʤ-
ʧʣʝʢʩʳè; çʗ ʤʘʢʩʠʤʘʣʠʩʪ. ʗ ʛʦʚʦʨʶ ʩʝʙʝ ʢʘʞʜʦʝ ʫʪʨʦ: çʚʩʪʘʚʘʡ, ʠʜʠ ʚʧʝʨʝʜ, ʫ ʪʝʙʷ ʚʩʝ ʧʦʣʫʯʠʪ-
ʩʷ, ʪʳ ʜʦʩʪʠʛʥʝʰʴ, ʪʳ ʩʤʦʞʝʰʴè. 

ɽʱʝ ʦʜʥʘ ʬʫʥʢʮʠʷ, ʧʨʠʩʫʱʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʪʝʨʤʠʥʘʤ ʚ ʨʝʯʠ ʛʝʨʦʝʚ ï ʩʠʛʥʠʬʠʢʘʪʠʚʥʘʷ 
ʬʫʥʢʮʠʷ, ʨʘʩʢʨʳʚʘʶʱʘʷʩʷ ʚ ʩʧʦʩʦʙʝ ʦʙʦʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʦʤʠʥʘʮʠʠ: çɼʝʚʫʰʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʘʛʨʝʩ-
ʩʠʚʥʦʡ ʧʦʟʠʮʠʠ ʢ ʤʠʨʫ ï ʦʥʘ ʦʞʠʜʘʝʪ ʫʜʘʨʘ ʩ ʣʶʙʦʡ ʩʪʦʨʦʥʳè. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʲʝʢʪʦʤ ʥʦʤʠʥʘ-
ʮʠʠ ʷʚʣʷʝʪʩʷ ʪʝʨʤʠʥ ʘʛʨʝʩʩʠʷ, ʘ ʩʠʛʥʠʬʠʢʘʪʦʤ ï ʦʙʦʟʥʘʯʝʥʠʝ ʦʙʲʝʢʪʘ ʥʦʤʠʥʘʮʠʠ çʦʞʠʜʘʥʠʝ ʫʜʘʨʘ ʩ 
ʣʶʙʦʡ ʩʪʦʨʦʥʳè. 

ʇʦʤʠʤʦ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʬʫʥʢʮʠʡ ʦʪʤʝʪʠʤ ʪʘʢʞʝ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ 
ʪʦʤ, ʯʪʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʪʝʨʤʠʥ, ʧʝʨʝʭʦʜʷ ʠʟ ʥʘʫʯʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʚ ʨʘʟʛʦʚʦʨʥʫʶ ʨʝʯʴ, ʧʝʨʝʥʦʩʠʪ ʩ ʩʦ-
ʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʷ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ: çʊʘʢʦʝ ʦʱʫʱʝʥʠʝ, 
ʯʪʦ ʫ ʀʨʠʥʳ ʧʝʨʚʳʝ ʵʪʘʧʳ ʦʨʪʦʨʝʢʩʠʠ. ʕʪʦ ʪʘʢʦʝ ʧʠʱʝʚʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʧʨʠ ʢʦʪʦʨʦʤ ʫ ʯʝʣʦʚʝ-
ʢʘ ʥʘʚʷʟʯʠʚʘʷ ʠʜʝʷ ʧʠʪʘʪʴʩʷ ʧʨʘʚʠʣʴʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦ. ʇʨʠ ʥʝʤ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʯʝ-
ʣʦʚʝʢ ʪʨʘʪʠʪ ʥʘ ʧʦʠʩʢ ʧʨʘʚʠʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʠ ʧʨʘʚʠʣʴʥʦʝ ʧʨʠʛʦʪʦʚʣʝʥʠʝè. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ, ʫʧʦʪʨʝʙʣʷʷʩʴ ʟʘ ʧʨʝʜʝʣʘʤʠ ʥʘʫʯʥʦʛʦ ʜʠʩʢʫʨʩʘ, ʚ 
ʯʘʩʪʥʦʩʪʠ ï ʚ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʪʝʣʝʧʝʨʝʜʘʯʘʭ, ʚʳʧʦʣʥʷʶʪ ʥʦʤʠʥʘʪʠʚʥʫʶ, ʩʠʛʥʠʬʠʢʘʪʠʚʥʫʶ ʠ ʧʦʟʥʘ-
ʚʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʠ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʘʫʯʥʦʛʦ ʙʳʪʦʚʘʥʠʷ ʪʝʨʤʠʥʘ ʩ ʝʛʦ ʢʦʥʪʝʢʩʪʥʳʤ ʫʧʦʪʨʝʙ-
ʣʝʥʠʝʤ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʪʝʨʤʠʥ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣ-
ʥʦʩʪʴʶ ʩʦʭʨʘʥʷʝʪ ʪʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʱʠ ʝʤʫ ʚ ʥʘʫʯʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʠ ʧʨʠʦʙʨʝʪʘ-
ʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʢʨʝʪʠʟʠʨʫʶʱʠʝ ʩʤʳʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ. 
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ǟǬǟǪǧǦ ǫǤǣǧǟǭǠǯǟǦǟ Ǣ, ǧǯǩǲǱǰǩǟ ǡ 
ǟǬǢǪǭǾǦǺǶǬǺǴ ǱǯǼǡǤǪ-ǱǤǩǰǱǟǴ 

ǡȍȏȍȀțȄȁǿ ǟȊȇȌǿ ǡǿȃȇȋȍȁȌǿ 
ʩʪʫʜʝʥʪ, 

ʌɻɹʆʋ ɺʆ çʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʤʝʜʠʘʦʙʨʘʟʘ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʥʷʪʠʝ ʪʘʢʦʛʦ ʩʣʦʚʘ, ʢʘʢ çʦʙ-

ʨʘʟè. ɺ ʢʘʞʜʦʡ ʥʘʫʢʝ, ʧʦʥʷʪʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʩʚʦʝʡ ʩʧʝʮʠʬʠʢʠ ʠ ʦʪʨʘʩʣʠ, ʚ ʵʪʦʡ ʩʚʷʟʠ, ʦʥʦ 
ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʡ. ʆʯʝʥʴ ʯʘʩʪʦ çʦʙʨʘʟè ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʘʢʠʭ 
ʥʘʫʢʘʭ, ʢʘʢ: ʣʠʥʛʚʠʩʪʠʢʘ, ʧʩʠʭʦʣʦʛʠʷ, ʬʠʣʦʩʦʬʠʷ, ʣʠʪʝʨʘʪʫʨʦʚʝʜʝʥʠʝ, ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʝ ʠ ʤʥʦʛʠʭ ʜʨʫ-
ʛʠʭ. ʆʙʨʘʟ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ (ʚʠʜ, ʦʙʣʠʢ, ʧʦʜʦʙʠʝ) ʠ ʩʦʟʜʘʥʥʦʝ ʘʚʪʦ-
ʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ (ʬʦʨʤʘ ʦʪʨʘʞʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʝʦʙʨʘʞʝʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʙʲʝʢʪʠʚ-
ʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʧʠʩʘʪʝʣʷ, ʩʦʟʜʘʥʥʦʡ ʧʨʠ ʧʦʤʦʱʠ ʝʛʦ ʪʚʦʨʯʝʩʢʦʡ ʬʘʥʪʘʟʠʠ). 

ʈʦʙʝʨʪ ʉʦʣʩʦ, ʦʧʨʝʜʝʣʷʝʪ ʦʙʨʘʟ ʢʘʢ: çʨʝʧʨʝʟʝʥʪʘʮʠʷ ʚ ʫʤʝ ʥʝ ʧʨʠʩʫʪʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʩʦ-
ʙʳʪʠʷè [7, ʩ. 252]. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʦʙʨʘʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʚ ʧʘʤʷʪʠ ʩʦʭʨʘʥʷʣʠʩʴ ʩʦʙʳʪʠʷ ʠ 
ʷʚʣʝʥʠʷ ʨʝʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʥʝʢʫʶ çʢʘʨʪʠʥʢʫè ʚ ʛʦʣʦʚʝ, çʦʙʨʘʟʝʮ ʠʟ ʨʝʘʣʴʥʦ-
ʛʦ ʤʠʨʘè. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʛʦʨʦʜʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʂʝʚʠʥʘ ʃʠʥʯʘ, 
çʦʙʨʘʟ ʛʦʨʦʜʘè, ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ: çɺʩʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʥʝ ʩʘʤʦ ʧʦ ʩʝʙʝ, ʘ ʚ ʦʪʥʦʰʝʥʠʠ ʢ ʦʢʨʫʞʝʥʠʶ, 
ʢ ʩʚʷʟʘʥʥʳʤ ʩ ʥʠʤ ʮʝʧʦʯʢʘʤ ʩʦʙʳʪʠʡ, ʢ ʧʘʤʷʪʠ ʦ ʧʨʝʞʥʝʤ ʦʧʳʪʝ.é ʋ ʚʩʷʢʦʛʦ ʛʦʨʦʞʘʥʠʥʘ ʝʩʪʴ ʩʚʦʠ 
ʘʩʩʦʮʠʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʢʦʡ-ʣʠʙʦ ʯʘʩʪʴʶ ʛʦʨʦʜʘ, ʠ ʵʪʦʪ ʧʝʨʩʦʥʘʣʴʥʳʡ ʦʙʨʘʟ ʧʨʦʥʠʟʘʥ ʚʦʩʧʦʤʠʥʘ-
ʥʠʷʤʠ ʠ ʟʥʘʯʝʥʠʷʤʠè [3, ʩ. 328].  

çʄʝʜʠʘʦʙʨʘʟè ʢʘʢ ʠ çʦʙʨʘʟè, ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝʤ ʤʥʦʛʦʟʥʘʯʥʳʤ, ʘ ʚ ʵʪʦʡ ʩʚʷʟʠ, ʠ ʥʝ ʠʤʝʝʪ ʝʜʠ-

ɹʦʦʧʫʙʯʡʸ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʤʝʜʠʡʥʦʛʦ ʦʙʨʘʟʘ ʛʦʨʦʜʘ ʀʨʢʫʪʩʢʘ, ʢʦʪʦʨʳʡ 
ʩʦʟʜʘʝʪʩʷ ʚ ʬʦʨʤʘʪʝ ʘʥʛʣʦʷʟʳʯʥʳʭ ʪʨʵʚʝʣ-ʪʝʢʩʪʦʚ ʞʫʨʥʘʣʠʩʪʘʤʠ ʠ ʙʣʦʛʝʨʘʤʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘ-
ʶʪʩʷ ʧʨʠʤʝʨʳ, ʚʟʷʪʳʝ ʠʟ ʘʥʛʣʦʷʟʳʯʥʳʭ ʨʝʢʣʘʤʥʳʭ ʪʨʵʚʝʣ-ʪʝʢʩʪʦʚ, ʪʨʵʚʝʣ-ʙʣʦʛʦʚ, ʘ ʪʘʢʞʝ, ʠʟ ʠʥʬʦʨ-
ʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʉʄʀ. ʄʝʜʠʘʦʙʨʘʟ ʀʨʢʫʪʩʢʘ, ʢʦʪʦʨʳʡ ʦʩʚʝʱʘʝʪʩʷ ʉʄʀ, ʠʤʝʝʪ ʜʦʩʪʘ-
ʪʦʯʥʦ ʥʝʛʘʪʠʚʥʫʶ ʪʝʥʜʝʥʮʠʶ, ʧʨʠ ʵʪʦʤ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʝʢʩʪʳ, ʩʦʟʜʘʥʥʳʝ ʚ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʝ ʚ 
ʩʦʚʦʢʫʧʥʦʩʪʠ, ʪʦ ʪʨʵʚʝʣ-ʪʝʢʩʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʘʤ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʟʛʣʷʜ ʥʘ ʦʧʠʩʳʚʘʝʤʳʡ ʛʦʨʦʜ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʙʨʘʟ, ʤʝʜʠʘʦʙʨʘʟ, ʦʙʨʘʟ ʛʦʨʦʜʘ, ʪʨʵʚʝʣ-ʪʝʢʩʪ, ʪʨʵʚʝʣ-ʙʣʦʛ, ʉʄʀ, ʞʫʨʥʘʣʠʩʪʠʢʘ. 
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Abstract: The purpose of the study is to analyze the media image of the city of Irkutsk, which is created in the 
format of English-language travel texts by journalists and bloggers. The article considers examples taken from 
English-language travel advertising texts, travel blogs, as well as from information provided by the media. The 
media image of Irkutsk, which is covered by the media, has a rather negative tendency, while if we consider 
the texts created in the media space in aggregate, then travel texts provide us with a positive view of the de-
scribed city. 
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ʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. ɻʘʣʠʥʩʢʘʷ ʊ. ʅ., ʨʘʩʩʤʘʪʨʠʚʘʷ çʤʝʜʠʘʦʙʨʘʟè ʨʘʩʢʨʳʚʘʝʪ ʝʛʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ ʬʝ-
ʥʦʤʝʥʦʤ, ʦʧʨʝʜʝʣʷʷ ʝʛʦ ʢʘʢ çʦʩʦʙʳʡ ʦʙʨʘʟ ʨʝʘʣʴʥʦʩʪʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʡ ʤʘʩʩʦʚʦʡ ʘʫʜʠʪʦʨʠʠ ʤʝʜʠʘ-
ʠʥʜʫʩʪʨʠʝʡè [1, ʩ. 92].  

ʄʝʜʠʘʦʙʨʘʟ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ: ʫʟʢʦʤ ʠ ʰʠʨʦʢʦʤ. ɺ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ, ʚ ʫʟʢʦʤ ʟʥʘʯʝʥʠʠ çʤʝʜʠʘʦʙʨʘʟè ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʢʘʢ ʦʙʨʘʟ, ʧʦʨʦʞʜʘʝʤʳʡ ʞʫʨʥʘʣʠʩʪʩʢʠʤʠ ʪʝʢ-
ʩʪʘʤʠ. ɻʘʣʠʥʩʢʘʷ, ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʤʝʜʠʘʦʙʨʘʟ ʚ ʰʠʨʦʢʦʤ ʟʥʘʯʝʥʠʠ, ʢʘʢ çʦʙʨʘʟ ʨʝʘʣʴʥʦʩʪʠ, ʢʦʥ-
ʩʪʨʫʠʨʫʝʤʳʡ ʚʦ ʚʩʝʭ ʪʝʢʩʪʘʭ, ʩʦʟʜʘʥʥʳʭ ʚ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʝ (ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʞʫʨʥʘʣʠʩʪʘʤʠ, 
ʙʣʦʛʛʝʨʘʤʠ, ʠʥʪʝʨʥʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʪ.ʜ.)è [1, ʩ. 92]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʤʘʩʩʦʚʦʡ ʢʦʤʤʫʥʠ-
ʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ. çʄʘʩʩʦʚʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ï ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʦʙʱʝʥʠʡ ʩʨʝʜʠ ʯʠʩʣʝʥʥʦ ʙʦʣʴʰʠʭ ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʭ ʘʫʜʠʪʦʨʠʡ ʩ ʮʝʣʴʶ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʥʘ ʦʮʝʥʢʠ, ʤʥʝʥʠʷ ʠ ʧʦʚʝʜʝʥʠʝ ʣʶʜʝʡè [2]. ʋʦʣʪʝʨ ʃʠʧʧʤʘʥ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çʆʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝ-
ʥʠʝè ʧʠʩʘʣ, ʯʪʦ çʉʄʀ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʚʷʟʫʶʱʠʭ ʟʚʝʥʦʤ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʤʠ-
ʨʝ, ʠ ʦʙʨʘʟʘʤʠ ʵʪʠʭ ʩʦʙʳʪʠʡ ʚ ʩʦʟʥʘʥʠʠ ʣʶʜʝʡè [4]. 

ʊʨʵʚʝʣ-ʪʝʢʩʪʳ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʪʠʧʦʚ ʪʝʢʩʪʘ ʉʄʀ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ 
ʩʨʝʜʠ ʯʠʪʘʪʝʣʝʡ. ɸʚʪʦʨʘʤʠ ʪʨʵʚʝʣ-ʪʝʢʩʪʦʚ, ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʧʠʨʘʡʪʝ-
ʨʳ ʠ ʞʫʨʥʘʣʠʩʪʳ, ʥʦ ʠ ʦʙʳʯʥʳʝ ʪʫʨʠʩʪʳ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʧʦʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʚʧʝʯʘʪʣʝʥʠʷʤʠ ʦʪ ʩʦʚʝʨ-
ʰʝʥʥʦʛʦ ʧʫʪʝʰʝʩʪʚʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʢʦʡ ʪʠʧ ʪʝʢʩʪʘ ʦʪʨʘʞʘʝʪ ʚ ʩʝʙʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ, 
ʢʘʢ: ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʢʫʣʴʪʫʨʘ, ʷʟʳʢ, ʥʘʨʦʜ, ʦʙʳʯʘʠ ʠ ʪʨʘʜʠʮʠʠ, ʘ ʪʘʢʞʝ ʠʩʪʦʨʠʶ ʢʦʥʢʨʝʪ-
ʥʦʡ ʩʪʨʘʥʳ ʠʣʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʤʝʩʪʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʵʚʝʣ-ʪʝʢʩʪʳ, ʩʦʟʜʘʶʪʩʷ ʚ ʚʠʜʝ ʪʨʵʚʝʣ-ʙʣʦʛʦʚ, 
ʙʨʦʰʶʨ, ʞʫʨʥʘʣʦʚ, ʛʠʜʦʚ ʠ ʪ.ʜ. 

ʊʨʵʚʝʣ-ʙʣʦʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʣʠʯʥʳʭ ʧʦʩʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʣʘ-
ʥʠʨʫʝʤʳʭ, ʪʝʢʫʱʠʭ ʠʣʠ, ʯʘʱʝ ʚʩʝʛʦ, ʧʨʝʜʳʜʫʱʠʭ ʧʫʪʝʰʝʩʪʚʠʷʭ ʘʚʪʦʨʘ ʙʣʦʛʘ. ʊʨʵʚʝʣ-ʙʣʦʛʠ ʘʥʘʣʦʛʠʯ-
ʥʳ ʣʠʯʥʳʤ ʦʥʣʘʡʥ-ʜʥʝʚʥʠʢʘʤ ʠ ʩʦʩʪʦʷʪ ʠʟ ʦʜʥʦʡ ʠʣʠ ʙʦʣʝʝ ʟʘʧʠʩʝʡ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʡ 
ʪʝʤʳ. ɸʚʪʦʨʘʤʠ ʪʨʵʚʝʣ-ʙʣʦʛʦʚ ʷʚʣʷʶʪʩʷ ʪʫʨʠʩʪʳ-ʣʶʙʠʪʝʣʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʠ, 
ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʩ ʘʫʜʠʪʦʨʠʝʡ ʩʚʦʠʤʠ ʚʧʝʯʘʪʣʝʥʠʷʤʠ ʠ ʦʧʳʪʦʤ [8]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʪʝʢʩʪʦʚ ʠʟ ʪʨʵʚʝʣ-ʙʣʦʛʦʚ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʫʨʠʩʪʳ-ʣʶʙʠʪʝʣʠ, ʘʚʪʦʨʳ ʩʚʦʠʭ 
ʙʣʦʛʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʠ ʫʧʦʤʠʥʘʥʠʠ ʀʨʢʫʪʩʢʘ ʦʪʩʳʣʘʶʪ ʝʛʦ ʢ ʦʟʝʨʫ ɹʘʡʢʘʣ: çnearby Lake Baikal; 
the nearest town over the Baikal lake; Irkutsk is much more than the breathtaking Lake Baikal; and the 
incredible Lake Baikal on itôs doorstep; the gateway to Lake Baikalè [9]. ʕʪʦ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢ ʧʦʣʦ-
ʞʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙʨʘʟʘ ʛʦʨʦʜʘ, ʚʝʜʴ ʝʩʣʠ ʭʦʯʝʰʴ ʧʦʩʝʪʠʪʴ ʦʟʝʨʦ ɹʘʡʢʘʣ, ʪʦ ʦʙʷʟʘʪʝʣʴʥʦ 
ʥʫʞʥʦ ʧʦʩʝʪʠʪʴ ʛʦʨʦʜ ʀʨʢʫʪʩʢ.  

ɺ ʪʝʢʩʪʘʭ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ ʨʝʢʘ ɸʥʛʘʨʘ, ʊʨʘʥʩʩʠʙʠʨʩʢʘʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ 
ʤʘʛʠʩʪʨʘʣʴ ʠ ʉʠʙʠʨʴ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʠʥʦʩʪʨʘʥʥʳʤ ʯʠʪʘʪʝʣʷʤ ʫʩʪʘʥʦʚʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʀʨʢʫʪʩʢʘ: 
çsprawling along the banks of the Angara river; Irkutsk is definitely one of the most popular places to stop on 
the Trans-Siberian Railway; the Trans-Siberian Train is the most common way for travelers to arrive in Irkutsk; 
Irkutsk is known as the çParis of Siberiaè [15]. 

ʆʙʠʣʠʝ ʧʨʠʣʘʛʘʪʝʣʴʥʳʭ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʥʥʦʪʘʮʠʝʡ, ʦʧʠʩʳʚʘʶʱʠʝ ʛʦʨʦʜ ʚ 
ʮʝʣʦʤ, ʫʣʠʮʳ ʠ ʟʜʘʥʠʷ ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʪ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘʤ ʩʦʟʜʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʙʨʘʟ ʛʦʨʦ-
ʜʘ: çtodayôs Irkutsk is proudly home to many glorious religious buildings attesting to its rich past and present; 
we then set off to explore Irkutsk, the city has a beautiful style of housing that is unique to the area; we spent 
ages wandering the streets in awe of the amazing architecture; in this fascinating city, which was once known 
as the çParis of Siberiaè [13]. 

ʅʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʛʦʨʦʜʘ ʠ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʝʰʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʜʦ ʙʦʣʴʰʠʥʩʪʚʘ 
ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, ʫʧʦʤʠʥʘʶʪʩʷ ʫ ʚʩʝʭ ʙʣʦʛʝʨʦʚ ʢʘʢ ʧʦʟʠʪʠʚʥʘʷ ʯʝʨʪʳ ʛʦʨʦʜʘ: çThe airport is 
right in the middle of town; The city is relatively small, laid back, and most of the points of interest are easily 
walkable. Although there is a lot to see in Irkutsk, you can easily cover it all in one day; the center of Irkutsk is 
very walkable, and for most of the sights in Irkutsk, getting around on foot is the easiest way to see the cityè 
[14].  

ɸʨʭʠʪʝʢʪʫʨʘ ʛʦʨʦʜʘ, ʮʝʨʢʚʠ, ʩʪʘʨʠʥʥʳʝ ʟʜʘʥʠʷ, ʤʫʟʝʠ ʠ ʛʘʣʝʨʝʠ ʷʚʣʷʶʪʩʷ ʝʱʝ ʦʜʥʦʡ ʧʦʣʦʞʠ-
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ʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʠ ʦʧʠʩʘʥʠʠ ʛʦʨʦʜʘ ʚ ʪʨʵʚʝʣ-ʙʣʦʛʘʭ: çthe Lower Embankment is a nice area for a 
leisurely walk with amazing views of the river and churches nearby; 130 quarter is one of the coolest places in 
Irkutsk; it is a small area consisting of old wooden buildings that have been moved here from other places, 
restored and now house souvenir shops, restaurants, bars and caf®s; along many of the streets, you can see 
historical cozy ï looking log cabins with decorated windows with detailed woodwork, which is typical Siberian 
architecture; the city is known for its imposing Orthodox churches, but it also offers a variety of history and art 
museums, galleries, historical houses, gardens and squares, a bustling central market, as well as several stat-
ues and monuments; we spent ages wandering the streets in awe of the amazing architectureè [12]. 

ʂ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ, ʪʘʢʞʝ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʫʥʠʢʘʣʴʥʫʶ ʠʜʝʶ çɿʝʣʝʥʦʡ ʣʠʥʠʠè, ʢʦ-
ʪʦʨʘʷ ʜʘʝʪ ʪʫʨʠʩʪʘʤ ʦʪʣʠʯʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʡʪʠ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤ ʀʨʢʫʪ-
ʩʢʘ ʠ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʘʪʤʦʩʬʝʨʫ ʛʦʨʦʜʘ: çGreenline means a self-guided tour of the Irkutsk. It is a unique 
idea that overcomes the burden from travelers to go to the key places of Irkutsk city center; one thing we found 
pretty cool about Irkutsk was that they have a walking tour thatôs mapped out on the pavements for you. As 
you walk around, youôll see a green line which takes you from place to place and there are information boards 
along the way too. Iôve never seen this anywhere else before and thought it was a great idea; the main tourist 
route in Irkutsk is the "Green Line". The line itself is marked directly on the sidewalks of the city center. It takes 
you 2-3 hours to walk this 5-kilometer route, visiting the city center and 30 major sightsè. 

ʊʫʨʠʩʪʦʚ ʦʯʝʥʴ ʫʜʠʚʣʷʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʫʡ ʠ ʤʦʥʫʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦ ʚʩʝʤʫ ʛʦʨʦ-
ʜʫ, ʠ ʦʪʣʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʫʚʣʝʯʝʥʠʷ ʩʚʦʠʭ ʜʝʪʝʡ ʤʦʞʝʪ ʩʪʘʪʴ ʧʦʠʩʢ ʩʣʝʜʫʶʱʝʡ ʩʪʘʪʫʠ: çI don't 
know why but for some reason there are lots of statues in Irkutsk. The most famous one is the Irkutsk Babr, 
the symbol of Irkutsk; but there are lots more hidden throughout the city, finding as many as possible is a fun 
game to play when visiting Irkutsk with kids!è [11]. 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʘ ʛʦʨʦʜʘ ʚ ʪʨʝʚʝʣ-ʪʝʢʩʪʘʭ ʥʘʡʪʠ ʙʳʣʦ ʩʣʦʞʥʦ. ʍʦʪʴ ʠʭ ʠ 
ʥʝʤʥʦʛʦ, ʥʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʘ ʚ ʮʝʣʦʤ, ʠ 
ʦʩʦʙʝʥʥʦ ʩʦʩʪʦʷʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʦʤʦʚ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ ʚʥʠʤʘʥʠʷ ʠ ʫʭʦʜʘ: çIrkutsk is famous for the 
beautiful historic wooden houses that can be found throughout the city. Some are in pristine condition, and 
others have almost crumbled to pieces; a number of these houses have been restored, although as I said be-
fore a number are also quite dilapidated and in need of some TLC; We found quite a few streets in Irkutsk 
where the houses looked like they were about to collapseè. 

ʈʝʢʣʘʤʥʳʡ ʪʨʵʚʝʣ-ʪʝʢʩʪ ï ʵʪʦ ʣʶʙʦʝ ʪʝʢʩʪʦʚʦʝ ʩʦʦʙʱʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 
ʢʣʠʝʥʪʘ ʩ ʮʝʣʴʶ ʝʛʦ ʧʨʠʚʣʝʯʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʝ ʤʝʩʪʦ. ʏʠʪʘʪʝʣʴ, ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʣʠʝʥʪ, ʥʝ ʧʦʥʠʤʘʝʪ, 
ʯʪʦ ʵʪʦ ʨʝʢʣʘʤʘ ʠ ʩʘʤ ʪʦʛʦ ʥʝ ʟʥʘʷ ʧʦʧʘʜʘʝʪ ʚ ʣʦʚʫʰʢʫ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʝʩʣʠ ʨʝʰʘʝʪ ʦʪʧʨʘ-
ʚʠʪʴʩʷ ʚ ʧʫʪʝʰʝʩʪʚʠʝ. 

ɺ ʦʩʥʦʚʥʦʤ ʧʨʠ ʘʥʘʣʠʟʝ ʘʥʛʣʦʷʟʳʯʥʳʭ ʨʝʢʣʘʤʥʳʭ ʪʨʵʚʝʣ-ʪʝʢʩʪʦʚ ʥʝʪ ʧʨʷʤʦʡ ʨʝʢʣʘʤʳ ʛʦʨʦʜʘ 
ʀʨʢʫʪʩʢʘ, ʥʦ ʝʩʪʴ ʝʛʦ ʦʧʠʩʘʥʠʝ ʚ ʧʦʟʠʪʠʚʥʦʤ ʢʣʶʯʝ. ʂʘʢ ʠ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʪʨʵʚʝʣ-ʪʝʢʩʪʘʭ ʫʧʦʤʠʥʘ-
ʥʠʝ ʦʟʝʨʘ ɹʘʡʢʘʣ ʠ ʝʛʦ ʙʣʠʟʦʩʪʴ ʢ ʀʨʢʫʪʩʢʫ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʥʘʰʝʛʦ ʛʦʨʦʜʘ: çIrkutsk is situated very close to Baikal Lake; closeness to the Baikal also 
attract tourists; in 70 km from the city, the world-famous Baikal lake is lo with Lake Baikal a mere 70km away; 
the life and history of the city are closely tied to Lake Baikalè. ɽʱʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʨʝʢʣʘʤʠʨʦʚʘʥʠʷ ʀʨʢʫʪ-
ʩʢʘ, ̫ ʚʣʷʝʪʩʷ ʝʛʦ ʦʧʠʩʘʥʠʝ ʢʘʢ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ, ʩʘʤʦʛʦ ʩʪʘʨʦʛʦ ʛʦʨʦʜʘ ʉʠʙʠʨʠ, ʘ ʪʘʢʞʝ ʯʪʦ ʦʥ ʷʚʣʷʝʪ-
ʩ ̫ʩʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ ʦʩʪʘʥʦʚʢʦʡ ʥʘ ʊʨʘʥʩʩʙʠʨʩʢʦʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʤʘʨʰʨʫʪʝ ʧʦ ʈʦʩʩʠʠ: çToday 
Irkutsk is one of the largest economical, industrial, and cultural centers of Eastern Siberia; Irkutsk remains one 
of Siberiaôs largest cities, this is also one of the most popular stop-offs on the world-famous Trans-Siberian 
railway route across Russia; Irkutsk is one of the oldest and most attractive Siberian citiesè [14]. 

ɺʦ ʤʥʦʛʠʭ ʪʝʢʩʪʘʭ ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʯʠʪʘʪʝʣʶ ʧʨʦʛʫʣʷʪʴʩʷ  ʠ ʦʪʢʨʳʪʴ ʜʣʷ ʩʝʙʷ ɺʦʩʪʦʯʥʫʶ ʉʠ-
ʙʠʨʴ ʠ ɹʘʡʢʘʣ, ʘ ʪʘʢʞʝ  ʧʦʩʝʪʠʪʴ ʀʨʢʫʪʩʢ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʩʚʦʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʢʫʣʴʪʫʨʦʡ ʠ ʠʩʪʦʨʠʝʡ 
ʛʦʨʦʜʘ: çIt's a great city to stop for a few days and explore the Eastern Siberia; Irkutsk is a really nice place to 
spend several days just walking around the city, or as a base to visit Baikal Lake and Sayan mountains, Ir-
kutsk is also a starting point for expeditions and tours to Baikal Lake, which is just in 1 hour ride from the city; 
walk around the city on a tour of Irkutsk, either on a self-guided tour, or with a local guide, and learn more 
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about its history and culture; discover Siberia: Irkutsk city is your springboard to the mystical land...è. 
ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʨʘʤʠ ʫʥʠʢʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʩʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʀʨ-

ʢʫʪʩʢʦʤ. ʆʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʛʜʝ-ʣʠʙʦ ʝʱʝ ʫʚʠʜʝʪʴ ʠʣʠ ʧʦʩʝʪʠʪʴ ʝʜʠʥʩʪʚʝʥʥʦʝ ʥʘ ʟʝʤʣʝ ʤʝʩʪʦ 
ʩʧʦʜʚʠʛʥʝʪ ʯʝʣʦʚʝʢʘ ʢ ʝʛʦ ʧʦʩʝʱʝʥʠʶ: çMost of the buildings of this kind were destroyed in Moscow and 
other big cities during the industrialization of the 20th century, so itôs a rare opportunity to see what a Russian 
city would look like if it stayed the way it was back in the days; Irkutsk is included into the list of historical plac-
es whose layouts and buildings must be preserved; it is a popular stop on the Trans-Siberian Railway due to 
its proximity to UNESCO-listed Lake Baikal, the largest, deepest, and oldest freshwater lake in the worldè. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʧʠʩʳʚʘʶʱʠʡ ʦʙʨʘʟ ʀʨʢʫʪʩʢʘ, ʚ̫-
ʣʷʝʪʩʷ ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʧʨʠʨʦʜʘ: çdinky buildings, one of many magnificent historic buildings, the city is 
one of Russia's historic treasures; the architectural landscape of Irkutsk is a unique mix of historical and mod-
ern edifices that tell the story of the cityôs rich cultural heritage and ongoing development. The historical center 
of Irkutsk is known for its well-preserved wooden buildings, which are distinguished by their intricate wooden 
hat facade decorations that display the high level of craftsmanship that Siberian artisans procured. ɺ ʨʷʜʝ 
ʧʫʙʣʠʢʘʮʠʡ ʪʘʢ ʞʝ ʦʩʚʝʱʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʨʘʡʦʥʳ, ʪʘʢʠʝ ʢʘʢ 130 ʂʚʘʨʪʘʣ: A public-private col-
laboration, 130 Kvartal has also created 2,000 jobs, 10 times the predicted numberè [6]. 

ʆʜʥʘʢʦ, ʥʘ ʵʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʟʘʢʘʥʯʠʚʘʶʪʩʷ, ʠ ʦʙʨʘʟ ʛʦʨʦʜʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ 
ʥʝʛʘʪʠʚʥʦ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʶ ʢʨʘʩʦʪʫ ʘʨʭʠʪʝʢʪʫʨʳ, ʙʝʜʥʦʩʪʴ ʠ ʥʠʱʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʯʪʠ ʚ ʢʘʞʜʦʡ 
ʧʫʙʣʠʢʘʮʠʠ. ɾʫʨʥʘʣʠʩʪʳ ʠʟʜʘʥʠʡ The Guardian ʫʧʦʤʠʥʘʶʪ ʥʠʱʝʪʫ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʠʤʝʨʘʭ: çIrkutsk 
struggles with poverty and the authorities do little to help; life in the city is pretty tough. It has raging HIV and 
heroin epidemics and a dilapidated housing stock; a recent survey shows that 41% of Russians have trouble 
affording food and clothing; people are poorer, especially those who drink a lot, but the need for alcohol re-
mains; behind Irkutskôs winter beauty lies widespread poverty; apathy reign; the city is neglected and out on a 
limbè. 

ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʯʪʦ ʪʦʣʴʢʦ ʚ ʉʄʀ ʤʝʜʠʘʦʙʨʘʟ ʀʨʢʫʪʩʢʘ ʧʨʝʧʦʜʥʦ-
ʩʠʪʩʷ ʥʝʛʘʪʠʚʥʦ. ʆʩʦʙʝʥʥʦ ʫʜʝʣʷʷ ʚʥʠʤʘʥʠʝ ʙʝʜʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʣʠʪʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ, ʘ ʪʘʢʞʝ 
ʦʙʱʝʤʫ ʩʦʩʪʦʷʥʠʶ ʛʦʨʦʜʘ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʡ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʝʢʣʘʤʥʳʭ ʪʨʵʚʝʣ-ʪʝʢʩʪʦʚ ʠ ʪʨʵʚʝʣ-
ʙʣʦʛʦʚ, ʥʘʧʠʩʘʥʥʳʭ ʠʥʦʩʪʨʘʥʥʳʤʠ ʪʫʨʠʩʪʘʤʠ, ʧʦʙʳʚʘʚʰʠʤʠ ʚ ʀʨʢʫʪʩʢʝ, ʪʦ ʩʦʟʜʘʚʘʝʤʳʡ ʠʤʠ ʤʝ-
ʜʠʘʦʙʨʘʟ, ʠʤʝʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʟʠʪʠʚʥʳʡ ʢʦʥʪʝʢʩʪ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʨʘʜʦʚʘʪʴ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɻʘʣʠʥʩʢʘʷ ʊ. ʅ. ʇʦʥʷʪʠʝ ʤʝʜʠʘʦʙʨʘʟʘ ʠ ʧʨʦʙʣʝʤʘ ʝʛʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʥʛʚʠ-

ʩʪʠʢʝ / ʊ. ʅ. ɻʘʣʠʥʩʢʘʷ // ɺʝʩʪʥʠʢ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï 2013. ï ˉ11. ï ʩ. 91 
ï 93. 

2. ʀʣʴʠʯʝʚ ʃ. ʌ. ʄʘʩʩʦʚʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ / ʃ. ʌ. ʀʣʴʠʯʝʚ, ʇ. ʅ.ʌʝʜʦʩʝʝʚ // ʌʠʣʦʩʦʬʩʢʠʡ ʵʥ-
ʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ ï ʄʦʩʢʚʘ, 1989. ï 344 ʩ. 

3. ʃʠʥʯ ʂ. çʆʙʨʘʟ ʛʦʨʦʜʘè / ʂ. ʃʠʥʯ ï ʄ.: ʉʪʨʦʡʠʟʜʘʪ, 1982. ï 328 ʩ. 
4. ʃʠʧʧʤʘʥ ʋ. ʆʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ. ʇʝʨ. ʩ ʘʥʛʣ. ʊ. ɺ. ɹʘʨʯʫʥʦʚʦʡ; ʨʝʜʘʢʪʦʨʳ ʧʝʨʝʚʦʜʘ ʂ.ɸ. 

ʃʝʚʠʥʩʦʥ, ʂ.ɺ. ʇʝʪʨʝʥʢʦ. ʄ.: ʀʥʩʪʠʪʫʪ ʌʦʥʜʘ çʆʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝè, 2004. ï 384 ʩ. 
5. ʄʘʨʫʱʘʢ, ɸ.ɺ. ʇʦʣʠʪʠʢʦ-ʩʦʮʠʘʣʴʥʳʡ ʦʙʨʘʟ ʈʦʩʩʠʠ ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʝ / 

ɸ.ɺ. ʄʘʨʱʫʢ // ɾʫʨʥʘʣʠʩʪʩʢʠʡ ʝʞʝʛʦʜʥʠʢ. ï 2012. ï ̄  1. ï ʩ. 93 - 96. 
6. ʅʦʚʦʩʸʣʦʚʘ ʄ. ɺ. ʈʝʧʨʝʟʝʥʪʘʮʠʷ ʦʙʨʘʟʘ ʛ. ʀʨʢʫʪʩʢʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʛʣʦʷʟʳʯʥʳʭ ʉʄʀ ï VI 

ɻʦʪʣʠʙʦʚʩʢʠʝ ʯʪʝʥʠʷ: ɺʦʩʪʦʢʦʚʝʜʝʥʠʝ ʠ ʨʝʛʠʦʥʦʚʝʜʝʥʠʝ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʌɻɹʆʋ ɺʆ 
çʀɻʋè; ʉʀ ʈɸʅ ʌʅʀʉʎ ʈɸʅ. ʀʨʢʫʪʩʢ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʀɻʋ, 2023. ï ʩ. 395 - 406. 

7. ʉʦʣʩʦ ʈ. ʂʦʛʥʠʪʠʚʥʘʷ ʧʩʠʭʦʣʦʛʠʷ / ʈ. ʉʦʣʩʦ ï 6-ʝʠʟʜ. ï ʉʇʙ.: ʇʠʪʝʨ, 2006. ï 589 ʩ. 
8. Puhringer, S. 2008. A Practitioner's Report on Blogs as Potential Sources for Destination Marketing 

Intelligence ï Journal of Vacation Marketing. ï̄  14 (2). ï P. 177-187. 
9. GlobeRovers - Adventures for the Intrepid Traveller [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://globerovers.com/what-to-see-and-do-in-irkutsk-siberia-russia/ (21.04.2024); 

https://globerovers.com/what-to-see-and-do-in-irkutsk-siberia-russia/


140 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

10. The Perfect Irkutsk And Lake Baikal Itinerary [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://www.phenomenalglobe.com/irkutsk-lake-baikal-itinerary/ (21.04.2024); 

11. 11 Best Things To Do In Irkutsk, Russia | Trip101 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://traveltriangle.com/blog/things-to-do-in-irkutsk/ (21.04.2024); 

12. Irkutsk and Listvyanka: Siberia, Russia : Fshoq! Travel Blog [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦ-
ʩʪʫʧʘ: https://fshoq.com/a/irkutsk-listvyanka-baikal-siberia-russia-travel-blog (21.04.2024); 

13. Explore Siberia: Things to do in Irkutsk in Winter ð Laura the Explorer [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.lauratheexplorer.co.nz/blog/explore-siberia-things-to-do-in-irkutsk-in-winter 
(21.04.2024); 

14. Things to do and see in Irkutsk Russia - Passporter Blog [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫ-
ʧʘ: https://passporterapp.com/en/blog/russia/things-to-do-in-irkutsk/ (21.04.2024); 

15. Travel to Irkutsk [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://www.visitrussia.com/citiesguide/irkutsk/irkutsk.htm (21.04.2024). 

  

https://www.phenomenalglobe.com/irkutsk-lake-baikal-itinerary/
https://traveltriangle.com/blog/things-to-do-in-irkutsk/
https://fshoq.com/a/irkutsk-listvyanka-baikal-siberia-russia-travel-blog
https://www.lauratheexplorer.co.nz/blog/explore-siberia-things-to-do-in-irkutsk-in-winter
https://passporterapp.com/en/blog/russia/things-to-do-in-irkutsk/
https://www.visitrussia.com/citiesguide/irkutsk/irkutsk.htm


ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 141 

 

VII International scientific conference | www.naukaip.ru 

ǲǣǩ 176,7/                                                           

ǭǱǯǟǥǤǬǧǤ ǵǤǬǬǭǰǱǧ ǰǤǫǻǧ ǡ ǯǲǰǰǩǧǴ 
ǱǯǟǣǧǵǧǭǬǬǺǴ ǮǭǰǪǭǡǧǵǟǴ ǧ 
ǮǭǢǭǡǭǯǩǟǴ 

ǠǿȏȋȇȌ ǰȄȋǞȌ ǤȁȂȄȌțȄȁȇȖ* 
ǢȏȇȘȄȌȉȍ ǡȊǿȃȇȐȊǿȁ ǰȄȏȂȄȄȁȇȖ* 
ǦǿȈȕȄȁǿ ǩȐȄȌȇȞ ǟȌȑȍȌȍȁȌǿ* 

ǫǿȏȉȇȆȍȁǿ ǡȄȏȍȌȇȉǿ ǬȇȉȍȊǿȄȁȌǿ                                           
ʫʯʘʱʠʝʩʷ 9 ï ɺ ʢʣʘʩʩʘ  

ʄɹʆʋ ʉʆʐ ˉ 7 ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ. 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʝʨʘʩʠʤʶʢ ʀʨʠʥʘ ɺʘʩʠʣʴʝʚʥʘ 
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ʊʝʢʫʱʠʡ, 2024 ʛʦʜ ʦʙʲʷʚʣʝʥ ɻʦʜʦʤ ʩʝʤʴʠ, ʩʦʛʣʘʩʥʦ ʋʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 

22 ʥʦʷʙʨʷ 2023 ʛʦʜʘ (1), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʘʞʥʦʩʪʴ ʩʝʤʴʠ ʜʣʷ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʈʦʩʩʠʷ ʦʪʩʪʘʠ-
ʚʘʝʪ ʠʜʝʘʣ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʝʤʴʠ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʚ ʩʠʪʫʘʮʠʠ ʥʘʨʘʩʪʘʥʠʷ ʧʘʛʫʙʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʩʪʨʘ-
ʥʘʭ ɿʘʧʘʜʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʤʘʣʝʥʠʷ ʠ ʠʟʚʨʘʱʝʥʠʷ ʩʝʤʴʠ ʢʘʢ ʮʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʩʢʘʞʝʥʠʷ ʩʝʤʝʡʥʳʭ 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʮʝʥʥʦʩʪʴ ʩʝʤʴʠ, ʢʦʪʦʨʘʷ ʷʨʢʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʨʫʩʩʢʠʭ ʪʨʘʜʠʮʠʦʥ-
ʥʳʭ ʧʦʩʣʦʚʠʮʘʭ ʠ ʧʦʛʦʚʦʨʢʘʭ. ɺʘʞʥʦʩʪʴ ʫʢʘʟʘʥʥʦʡ ʮʝʥʥʦʩʪʠ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʚʝʣʠʢʘ, ʧʦʩʢʦʣʴʢʫ 
ʠʤʝʥʥʦ ʚ ʟʜʦʨʦʚʦʡ, ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʝʤʴʝ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʮʝʥʥʦʩʪʠ: 
ʪʨʫʜʦʣʶʙʠʝ, ʯʝʩʪʥʦʩʪʴ, ʚʝʨʥʦʩʪʴ,  ʩʤʝʣʦʩʪʴ, ʜʦʙʨʦʪʘ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚʝʨʘ, ʣʶʙʦʚʴ, ʧʨʝʜʘʥ-
ʥʦʩʪʴ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʦʣʴʢʣʦʨ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʩʣʦʚʠʮʳ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʛʦʚʦʨʢʠ, ʮʝʥʥʦʩʪʴ, ʮʝʥʥʦʩʪʴ 
ʩʝʤʴʠ.   
 
REFLECTION OF THE VALUE OF THE FAMILY IN RUSSIAN TRADITIONAL PROVERBS AND SAYINGS 

 
Barmin Semyon Evgenievich, 

Grishchenko Vladislav Sergeevich, 
Zaitseva Ksenia Antonovna, 

Markizova Veronika Nikolaevna  
 

Scientific supervisor: Gerasimyuk Irina Vasilyevna 
 
Abstract: the article examines the value of the family, which is vividly reflected in Russian traditional proverbs 
and sayings. The importance of this value in the life of society is great, because it is in a healthy, traditional 
family that the most important values for a person are laid: hard work, honesty, loyalty, courage, kindness, and 
faith, love, and devotion are formed. 
Keywords: folklore, traditional proverbs, traditional sayings, value, family value. 
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ʮʝʥʥʦʩʪʝʡ. ʀʟʫʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʩʣʦʚʠʮ ʠ ʧʦʛʦʚʦʨʦʢ, ʦʪʨʘʞʘʶʱʠʭ ʮʝʥʥʦʩʪʴ ʩʝʤʴʠ 
ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʵʪʦʤ ʙʣʘʛʦʪʚʦʨʥʦʤ ʧʨʦʮʝʩʩʝ ï ʦʙʨʘʱʝʥʠʠ ʢ ʮʝʥʥʦʩʪʠ ʪʨʘʜʠ-
ʮʠʦʥʥʦʡ ʩʝʤʴʠ ʚ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ.    

ʉʝʤʴʷ ï ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʣʶʜʝʡ ʥʘ ʦʩʥʦʚʝ ʢʨʦʚʥʦʛʦ ʨʦʜʩʪʚʘ, ʙʨʘʢʝ ʠʣʠ ʫʩʳʥʦʚʣʝʥʠʠ, çʩʚʷʟʘʥ-
ʥʳʭ ʦʙʱʥʦʩʪʴʶ ʙʳʪʘ ʠ ʚʟʘʠʤʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʟʘ ʚʦʩʧʠʪʘʥʠʝ ʜʝʪʝʡè (2, ʩ. 59). ɺ ʩʝʤʴʝ ʧʨʦʠʩʭʦ-
ʜʠʪ ʥʘʰʝ ʧʝʨʚʦʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʵʪʠʤ ʬʠʟʠʯʝʩʢʠʤ ʤʠʨʦʤ, ʩʝʤʴʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʜʫʭʦʚʥʦʡ ʧʦʜ-
ʜʝʨʞʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʤʳʩʣʘ ʞʠʟʥʠ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʵʪʦ ʟʜʦʨʦʚʘʷ ʩʝʤʴʷ ʚʦ ʚʩʝʭ ʩʤʳʩʣʘʭ. 

ʉʘʤʦʝ ʚʘʞʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʩʝʤʴʠ ï ʦʙʫʯʝʥʠʝ ʪʝʤ ʮʝʥʥʦʩʪʷʤ, ʢʦʪʦʨʳʤʠ ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʨʫʢʦ-
ʚʦʜʩʪʚʦʚʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʀʤʝʥʥʦ ʚ ʩʝʤʴʝ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʦʩʥʦʚʳ ʥʘʰʝʡ ʣʠʯʥʦʩʪʠ. ʀʤʝʥʥʦ 
ʚ ʩʝʤʴʝ ʤʳ ʦʙʫʯʘʝʤʩʷ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚʦ ʚʥʝʰʥʝʤ ʤʠʨʝ, ʪʦ ʝʩʪʴ, ʧʨʦʠʩʭʦʜʠʪ ʥʘʰʘ ʧʝʨʚʠʯʥʘʷ ʩʦʮʠʘ-
ʣʠʟʘʮʠʷ. ʊʘʢʞʝ ʩʝʤʴʷ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʧʦʜʜʝʨʞʢʠ, ʛʜʝ ʚʩʝ ʧʨʦʷʚʣʷʶʪ ʙʝʟʫʩʣʦʚʥʫʶ ʟʘʙʦʪʫ ʜʨʫʛ ʦ ʜʨʫʛʝ 
ʠ ʧʦʜʜʝʨʞʢʫ ʚ ʩʣʦʞʥʳʭ ʠ ʪʝʢʫʱʠʭ ʩʠʪʫʘʮʠʷʭ.  

ʇʦʣʥʦʮʝʥʥʘʷ ʩʝʤʝʡʥʘʷ ʞʠʟʥʴ ʥʝ ʪʦʣʴʢʦ ʧʨʠʥʦʩʠʪ ʧʦʣʴʟʫ ʚʩʝʤ ʯʣʝʥʘʤ ʩʝʤʴʠ, ʥʦ ʠ ʦʙʱʝʩʪʚʫ, ʧʦ-
ʩʢʦʣʴʢʫ ʯʝʣʦʚʝʢ ʚ ʩʝʤʴʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ. ɺ ʪʨʫʜʥʳʝ ʚʨʝʤʝʥʘ ʩʝʤʴʠ 
ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʮʝʥʥʦʩʪʴ ʩʦʣʠʜʘʨʥʦʩʪʠ ʠ ʧʦʜʜʝʨʞʢʠ ʜʨʫʛ ʜʨʫʛʘ. ʉʯʘʩʪʣʠʚʘʷ, ʙʣʘʛʦʧʦʣʫʯʥʘʷ  ʩʝʤʴʷ 
ʧʦʤʦʛʘʶʪ ʫʣʫʯʰʠʪʴ ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʨʘʜʠʮʠʠ, ʧʦʤʦʛʘʶʪ ʨʘʟʚʠʚʘʪʴ ʜʫʭ ʩʦ-
ʦʙʱʝʩʪʚʘ. ʊʘʢʞʝ ʩʝʤʴʷ ʚ ʝʝ ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʚʘʨʠʘʥʪʝ ʫʣʫʯʰʘʝʪ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʢʘʞʜʦʛʦ ʩʚʦʝʛʦ 
ʯʣʝʥʘ, ʯʪʦ ʚ ʮʝʣʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʟʜʦʨʦʚʦʝ ʦʙʱʝʩʪʚʦ. ʉʝʤʝʡʥʳʡ ʦʧʳʪ ʠ ʧʦʜʜʝʨʞʢʘ ʧʦʟʚʦʣʷʝʪ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʩʪʨʦʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʘʨʴʝʨʫ ʠ ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʪʨʫʜʝ, ʯʪʦ 
ʪʘʢʞʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʚʩʝʤ ʦʙʱʝʩʪʚʝ. ɺ ʮʝʣʦʤ  ʩʝʤʴʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʝʨ-
ʩʧʝʢʪʠʚʫ ʨʘʟʚʠʪʠʷ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ. 

ʉʝʤʴʷ, ʷʚʣʷʷʩʴ ʦʩʥʦʚʥʳʤ ʟʚʝʥʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʝʥʥʦʩʪʝʡ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʘʤʘ ʧʦ 
ʩʝʙʝ, ʢʘʢ ʩʦʮʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ, ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʩʪʴʶ, ʯʪʦ ʥʘʰʣʦ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʦʩʣʦ-
ʚʠʮʘʭ ʠ ʧʦʛʦʚʦʨʢʘʭ. ʅʝ ʩʪʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʳʝ, ʩʢʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʩʣʦʚʠʮʳ ʠ ʧʦʛʦʚʦʨʢʠ, ʦʪʨʘʞʘʶ-
ʱʠʝ ʚʝʢʦʚʳʝ ʮʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʮʝʥʥʦʩʪʴ ʩʝ-
ʤʴʠ.    

ʇʦʩʣʦʚʠʮʳ ʠ ʧʦʛʦʚʦʨʢʠ, ʷʚʣʷʷʩʴ ʤʘʣʳʤ ʥʝʣʠʨʠʯʝʩʢʠʤ ʞʘʥʨʦʤ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʬʦʣʴʢʣʦʨʘ, ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʝ ʷʚʣʝʥʠʷ ʷʟʳʢʘ, ʬʠʣʦʩʦʬʠʠ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʥʘʨʦʜʘ. ʆʥʠ ʩ 
ʫʜʠʚʠʪʝʣʴʥʦʡ ʩʠʣʦʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʢʨʘʩʦʪʫ ʨʘʟʛʦʚʦʨʥʦʛʦ ʷʟʳʢʘ, ʦʪʨʘʞʘʶʪ ʤʥʦʛʦʚʝʢʦʚʳʡ ʞʠʟʥʝʥʥʳʡ 
ʦʧʳʪ ʠ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʥʘʨʦʜʘ. ɺ ʥʠʭ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʬʦʨʤʝ, ʢʘʢ ʚ ʟʝʨʢʘʣʝ, ʧʨʦʷʚʣʷʝʪʩʷ ʦʪʥʦ-
ʰʝʥʠʝ ʥʘʨʦʜʘ ʢ ʞʠʟʥʠ, ʢ ʧʨʠʨʦʜʝ, ʢ ʯʝʣʦʚʝʢʫ, ʢ ʩʝʤʴʝ ʠ ʦʙʱʝʩʪʚʫ.  

ʇʦʩʢʦʣʴʢʫ ʚ ʧʦʩʣʦʚʠʮʘʭ ʷʨʯʝ ʚʳʨʘʞʝʥʘ ʢʦʣʣʝʢʪʠʚʥʦʩʪʴ ʪʚʦʨʯʝʩʪʚʘ, ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʫʩʪʦʡʯʠʚʦ-
ʩʪɹʁ  ʠ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʚ ʨʝʯʠ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʣʶʜʝʡ. ɿʘʤʝʯʝʥʦ, ʯʪʦ çʦʩʥʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ  ʧʦʩʣʦʚʠʮ 
ʩʣʫʞʘʪ ʩʚʦʡʩʪʚʝʥʥʳʝ ʠʤ ʚʝʨʥʦʩʪʴ ʞʠʟʥʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʚʘʞʥʦʩʪʴ ʚʳʨʘʞʝʥʥʳʭ ʚ ʥʠʭ ʤʳʩʣʝʡéè (3, 
ʩ. 68). ʇʦʩʣʦʚʠʮʳ ʧʦ ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʠ ʬʫʥʢʮʠʷʤ ʙʣʠʟʢʠ ʢ ʣʠʪʝʨʘʪʫʨʥʦʡ ʧʦʵʟʠʠ, ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝ-
ʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʸʤʢʠʭ ʠ ʘʬʦʨʠʩʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣʘʭ ʷʩʥʦ ʚʳʨʘʞʘʪʴ ʦʪʥʦʰʝʥʠʝ ʥʘʨʦʜʘ ʢ ʨʘʟʣʠʯ-
ʥʳʤ ʞʠʟʥʝʥʥʳʤ ʷʚʣʝʥʠʷʤ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʦʩʣʦʚʠʮʳ çʦʪʨʘʞʘʶʪ ʞʠʟʥʴ ʧʦʣʥʝʝ, ʯʝʤ ʢʘʢʦʡ-ʣʠʙʦ 
ʜʨʫʛʦʡ ʞʘʥʨ ʬʦʣʴʢʣʦʨʘè (3, ʩ. 11). 

ʇʦʛʦʚʦʨʢʠ, ʢʘʢ ʠ ʧʦʩʣʦʚʠʮʳ, ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʢ ʤʘʣʳʤ ʞʘʥʨʘʤ ʬʦʣʴʢʣʦʨʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘ-
ʝʚ ʦʥʠ ʙʳʚʘʶʪ ʙʦʣʝʝ ʢʨʘʪʢʠʤʠ, ʯʝʤ ʧʦʩʣʦʚʠʮʳ. ʊʘʢʞʝ ʢʘʢ ʠ ʧʦʩʣʦʚʠʮʳ, ʧʦʛʦʚʦʨʢʠ ʥʝ ʩʧʝʮʠʘʣʴʥʦ ʠʩ-
ʧʦʣʥʷʶʪʩʷ, ʘ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʚ ʞʠʚʦʡ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ ʢ ʩʣʫʯʘʶ. ʇʦʛʦʚʦʨʢʠ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʧʨʦʱʝ 
ʧʦʩʣʦʚʠʮ. ɸ.ɸ. ʇʦʪʝʙʥʷ ʦʧʨʝʜʝʣʷʝʪ ʧʦʛʦʚʦʨʢʠ  ʢʘʢ çʠʥʦʩʢʘʟʘʪʝʣʴʥʳʡ ʦʙʨʘʟè çʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʣʠʮʘè, 
ʢʘʯʝʩʪʚʘ, ʜʝʡʩʪʚʠʷè (4, ʩ. 108). 

ɺ ʧʦʩʣʦʚʠʮʘʭ ʠ ʧʦʛʦʚʦʨʢʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʪʝʤʝ çʩʝʤʴʷè ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʙʫʢʚʘʣʴʥʦ ʨʫʢʦʚʦʜʩʪʚʦ 
ʧʦ ʩʝʤʝʡʥʦʤʫ ʚʦʩʧʠʪʘʥʠʶ, ʧʦ ʫʩʪʨʦʝʥʠʶ ʩʝʤʴʠ ʢʘʢ ʪʘʢʦʚʦʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ 
ʧʦʩʣʦʚʠʮ ʠ ʧʦʛʦʚʦʨʦʢ ʧʦ ʪʝʤʝ çʩʝʤʴʷè ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ ʥʝ ʪʦʣʴʢʦ ʩ ʮʝʣʴʶ ʟʥʘʢʦʤʩʪʚʘ ʩ ʠʩʪʦ-
ʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʤʠʩʷ ʪʨʘʜʠʮʠʷʤʠ ʩʝʤʴʠ, ʥʦ ʠ ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʮʝʥʥʦʛʦ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦ-
ʛʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʤʴʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ï ʦʪʨʘʞʝʥʥʳʝ ʚ ʧʦʩʣʦʚʠʮʘʭ ʠ ʧʦʛʦʚʦʨʢʘʭ ʩʝʤʝʡʥʳʝ ʮʝʥʥʦʩʪʠ. 
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ʄʥʦʛʠʝ ʧʦʩʣʦʚʠʮʳ ʠ ʧʦʛʦʚʦʨʢʠ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʣʶʙʚʠ ʠ ʩʦʛʣʘʩʠʷ ʚ ʩʝʤʴʝ: çʜʦʤ ʩʦʛʨʝʚʘ-
ʝʪ ʥʝ ʧʝʯʴ, ʘ ʣʶʙʦʚʴ ʠ ʩʦʛʣʘʩʠʝè, çʩʦʛʣʘʩʴʝ ʚ ʩʝʤʴʝ ï ʙʦʛʘʪʩʪʚʦè, çʩʝʩʪʨʘ ʩ ʩʝʩʪʨʦʶ, ʢʘʢ ʨʝʢʘ ʩ ʚʦ-
ʜʦʶè ʠ ʜʨ. ʇʦʣʫʯʠʚ ʦʧʳʪ ʪʘʢʦʡ ʣʶʙʚʠ ʠ ʩʦʛʣʘʩʠʷ, ʯʝʣʦʚʝʢ ʧʨʦʥʝʩʝʪ ʝʛʦ ʯʝʨʝʟ ʚʩʶ ʩʚʦʶ ʞʠʟʥʴ.   

ʉʝʤʴʷ ï ʤʝʩʪʦ, ʛʜʝ ʪʝʙʷ ʚʩʝʛʜʘ ʟʘʱʠʪʷʪ, ʪʘʢʦʡ ʩʤʳʩʣ ʫ ʤʥʦʛʠʭ ʧʦʩʣʦʚʠʮ ʠ ʧʦʛʦʚʦʨʦʢ: çʩʝʤʴʝ, ʛʜʝ 
ʧʦʤʦʛʘʶʪ ʜʨʫʛ ʜʨʫʛʫ, ʙʝʜʳ ʥʝ ʩʪʨʘʰʥʳè, çʩʪʘʨʰʠʡ ʙʨʘʪ ʢʘʢ ʚʪʦʨʦʡ ʦʪʝʮè, çʙʨʘʪ ʙʨʘʪʘ ʥʝ ʚʳʜʘʩʪè, 
çʙʨʘʪʩʢʘʷ ʣʶʙʦʚʴ ʢʨʝʧʯʝ ʢʘʤʝʥʥʦʡ ʩʪʝʥʳè ʠ ʜʨ. ʇʦʩʣʦʚʠʮʳ ʦʪʨʘʞʘʝʪ ʚʘʞʥʦʩʪʴ ʩʝʤʝʡʥʦʡ ʚʟʘʠʤʦʧʦʜ-
ʜʝʨʞʢʠ. ʂʦʛʜʘ ʯʣʝʥʳ ʩʝʤʴʠ ʟʥʘʶʪ, ʯʪʦ ʤʦʛʫʪ ʧʦʣʦʞʠʪʴʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʜʠʥʩʪʚʫ ʠ 
ʩʧʣʦʯʝʥʥʦʩʪʠ ʚʥʫʪʨʠ ʩʝʤʴʠ, ʩʦʟʜʘʝʪʩʷ ʯʫʚʩʪʚʦ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʫʚʝʨʝʥʥʦʩʪʠ. ʉʝʤʴʷ ʜʘʝʪ ʢʘʞʜʦʤʫ 
ʩʚʦʝʤʫ ʯʣʝʥʫ ʯʫʚʩʪʚʦ ʫʶʪʘ ʠ ʢʦʤʬʦʨʪʘ, ʵʪʦ ʦʪʨʘʞʝʥʦ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʩʣʦʚʠʮʘʭ ʠ ʧʦʛʦʚʦʨʢʘʭ: çʚ ʛʦʩ-
ʪʷʭ ʭʦʨʦʰʦ, ʘ ʜʦʤʘ ʣʫʯʰʝè, çʚ ʜʨʫʞʥʦʡ ʩʝʤʴʝ ʠ ʚ ʭʦʣʦʜ ʪʝʧʣʦè, çʚ ʩʚʦʝʤ ʜʦʤʝ ʠ ʩʪʝʥʳ ʧʦʤʦʛʘʶè, çʚ 
ʩʝʤʴʝ ʠ ʢʘʰʘ ʛʫʱʝè, çʚʩʷ ʩʝʤʴʷ ʚʤʝʩʪʝ, ʪʘʢ ʠ ʜʫʰʘ ʥʘ ʤʝʩʪʝè ʠ ʜʨ. ʇʦʩʣʦʚʠʮʳ ʠ ʧʦʛʦʚʦʨʢʠ ʪʘʢʞʝ ʫʯʘʪ 
ʜʝʪʝʡ ʮʝʥʠʪʴ ʨʦʜʠʪʝʣʝʡ, ʘ ʨʦʜʠʪʝʣʝʡ ï ʙʳʪʴ ʧʨʠʤʝʨʦʤ ʜʣʷ ʜʝʪʝʡ, ʧʦʜʯʝʨʢʠʚʘʷ, çʨʦʜʠʪʝʣʝʡ ʯʪʠ ï ʥʝ 
ʩʦʙʴʝʰʴʩʷ ʩ ʠʩʪʠʥʥʦʛʦ ʧʫʪʠè, çʨʦʜʠʪʝʣʠ ʪʨʫʜʦʣʶʙʠʚʳ ï ʠ ʜʝʪʠ ʥʝ ʣʝʥʠʚʳè, çʨʦʜʠʪʝʣʴʩʢʦʝ ʩʣʦʚʦ ʤʠ-
ʤʦ ʥʝ ʤʦʣʚʠʪʩʷè ʠ ʜʨ.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʧʦʩʣʦʚʠʮʳ ʠ ʧʦʛʦʚʦʨʢʠ ʧʦʥʷʪʥʳ ʠ ʩʦʚʨʝʤʝʥʥʳ, ʥʦ 
ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʩʪʘʪʴ ʧʫʪʝʚʦʜʠʪʝʣʴʥʳʤʠ ʥʘ ʞʠʟʥʝʥʥʦʤ ʧʫʪʠ. ɺʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʠʟʫʯʘʪʴ ʪʨʘʜʠʮʠʦʥ-
ʥʳʝ ʧʦʩʣʦʚʠʮʳ ʠ ʧʦʛʦʚʦʨʢʠ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʪʘʤ ʤʳ ʧʝʨʝʜʘʝʤ 
ʜʨʫʛ ʜʨʫʛʫ ʚ ʣʘʢʦʥʠʯʥʦʡ ʬʦʨʤʝ ʫʩʪʦʷʚʰʫʶʩʷ ʚʝʢʘʤʠ ʥʘʨʦʜʥʫʶ ʤʫʜʨʦʩʪʴ, ʪʘʢ ʤʳ ʦʩʫʱʝʩʪʚʣʷʝʤ ʩʚʷʟʴ 
ʧʦʢʦʣʝʥʠʡ, ʦʙʫʯʘʝʤ ʤʫʜʨʦʩʪʠ ʜʨʫʛʠʭ. ʇʦʩʣʦʚʠʮʳ ʠ ʧʦʛʦʚʦʨʢʠ ʯʘʱʝ ʚʩʝʛʦ ʧʝʨʝʜʘʶʪʩʷ ʠʤʝʥʥʦ ʚ ʩʝʤʴʝ, 
ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʫʩʚʘʠʚʘʪʴ ʤʫʜʨʦʩʪʴ ʞʠʟʥʠ.  

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 22.11.2023 ˉ 875 çʆ ʧʨʦʚʝʜʝʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ɻʦʜʘ ʩʝʤʴʠè. URL: http://publication.pravo.gov.ru/document/0001202311220013. 
2. ʉʝʤʝʥʦʚʘ ʃ.ɺ. ʉʝʤʴʷ. ʇʦʥʷʪʠʝ, ʚʠʜʳ, ʩʪʨʫʢʪʫʨʘ, ʧʨʦʙʣʝʤʳ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜ-

ʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʙʣʝʤʳ ʠ ʨʝʟʫʣʴʪʘʪʳ. 2015. ï ̄  18. ï ʉ. 58-62. 
3. ʃʘʟʫʪʠʥ, ʉ.ɻ. ʈʫʩʩʢʠʝ ʥʘʨʦʜʥʳʝ ʣʠʨʠʯʝʩʢʠʝ ʧʝʩʥʠ, ʯʘʩʪʫʰʢʠ ʠ ʧʦʩʣʦʚʠʮʳ: ʋʯʝʙ. ʧʦʩʦʙʠʝ 

ʜʣʷ ʚʫʟʦʚ ʧʦ ʩʧʝʮ. çʈʫʩ. ʷʟ. ʠ ʣʠʪ.è. ï ʄ. : ɺʳʩʰ. ʰʢ., 1990. ï 237 ʩ. 
4. ʇʦʪʝʙʥʷ, ɸ.ɸ. ʀʟ ʣʝʢʮʠʡ ʧʦ ʪʝʦʨʠʠ ʩʣʦʚʝʩʥʦʩʪʠ. ɹʘʩʥʷ. ʇʦʩʣʦʚʠʮʘ, ʇʦʛʦʚʦʨʢʘ /ɸ.ɸ. ʇʦʪʝʙʥʷ. 

ï ʍʘʨʴʢʦʚ, 1914. ï 175 ʩ. 

 

  

http://publication.pravo.gov.ru/document/0001202311220013


144 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǲǣǩ 6 

ǧǬǱǤǬǱ-ǟǬǟǪǧǦ ǭǬǪǟǨǬ-ǣǧǰǩǲǯǰǟ &Ǭǟ 
ǮǯǧǫǤǯǤ ǩǭǫǫǤǬǱǟǯǧǤǡ ǡ ǬǭǡǭǰǱǬǺǴ 
ǰǭǭǠǸǤǰǱǡǟǴ ǰǭǵǧǟǪǻǬǭǨ ǰǤǱǧ 
©ǡǩǭǬǱǟǩǱǤ¹' 

ǪȇȎȇȌȐȉǿȞ ǩȏȇȐȑȇȌǿ ǟȊȄȉȐǿȌȃȏȍȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ  

ʉʂʌʋ çʉʝʚʝʨʦ-ʢʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʥʘʝʥʢʦ ɻʝʥʥʘʜʠʡ ʅʠʢʦʣʘʝʚʠʯ 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ 

ʉʂʌʋ çʉʝʚʝʨʦ-ʢʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ɻʛʞʝʞʦʡʞ  
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʮʠʘʣʴʥʳʭ ʩʝ-

ʪʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʨʘʟʥʳʤʠ ʮʝʣʷʤʠ. ʅʘʩ ʠʥʪʝʨʝʩʫʶʪ ʢʦʤʤʝʥʪʘʨʠʠ ʧʦʣʴʟʦʚʘʪʝʝʣʝʡ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ 
çɺʢʦʥʪʘʢʪʝè ʢʘʢ ʜʠʩʢʫʨʩʠʚʥʳʝ ʧʨʘʢʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʤ ʦʙʩʫʞʜʝ-

ɹʦʦʧʫʙʯʡʸ: ʎʝʣʴ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʩʢʫʨʩʠʚʥʫʶ ʧʨʘʢʪʠʢʫ ʧʦʣʴʟʦʚʘʪʝʣʝʥʡ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝ çɺʢʦʥʪʘʢʪʝè. ɺ ʩʪʘʪʴʝ ʥʘ ʤʘʪʝʨʠʘʣʝ ʢʦʤʤʝʥʪʘʨʠʝʚ ʧʦʜ ʥʦʚʦʩʪʥʳʤʠ ʧʘʙʣʠʢʘʤʠ ʩʦʮʠʘʣʴʥʦʡ 
ʩʝʪʠ çɺʢʦʥʪʘʢʪʝè ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʦʥʣʘʡʥ-ʜʠʩʢʫʨʩ, ʧʦʩʚʷʱʝʥʥʳʡ ʦʙʩʫʞʜʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʦʚʦʩʪʝʡ. 
ʀʩʧʦʣʴʟʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠʥʪʝʥʪ-ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʥʪʝʥʮʠʡ ʧʦ ʯʝʪʳʨʝʤ ʙʣʦʢʘʤ. 
ɿʘʢʣʶʯʘʝʪʩʷ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʘʷ ʠʥʪʝʥʮʠʷ ʦʥʣʘʡʥ-ʢʦʤʤʝʥʪʘʪʦʨʦʚ - çʅʝʦʧʨʝʜʝʣʝʥʥʘʷ, ʥʝʫʚʝʨʝʥʥʘʷ 
(ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ) ʵʤʦʮʠʷ ʚ ʥʘʤʝʨʝʥʠʠ ʘʚʪʦʨʘ ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠè. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʠʩʢʫʨʩ, ʢʦʤʤʝʥʪʘʨʠʡ, ʠʥʪʝʥʮʠʷ, ʥʦʚʦʩʪʠ, ʵʤʦʮʠʷ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, 
ʚʠʨʪʫʘʣʴʥʳʝ ʥʦʚʦʩʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ɺʢʦʥʪʘʢʪʝ. 
 

INTENT ANALYSIS OF ONLINE DISCOURSE (USING THE EXAMPLE OF COMMENTS IN THE NEWS 
COMMUNITIES OF THE VKONTAKTE SOCIAL NETWORK) 
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Abstract: The purpose is to analyze the discursive practice of users in the virtual space of Vkontakte. The ar-
ticle analyzes an online discourse devoted to the discussion of certain news based on the material of com-
ments under the news publications of the Vkontakte social network. Quantitative intent analysis is used based 
on the classification of intentions into four blocks. It is concluded that the dominant intention of online commen-
tators is "An uncertain, uncertain (stochastic) emotion in the intention of the author or consumer of infor-
mation." 
Key words: discourse, comment, intention, news, emotion, communication processes, virtual news communi-
ties, Vkontakte. 
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ʥʠʡ ʠ ʠʭ ʬʫʥʢʮʠʡ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʦʮʠʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦ-
ʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ, çʦʩ-
ʥʦʚʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʩʘʤʦʚʳʨʘʞʝʥʠʷè [1, ʩ. 73]. ʏʞʤʵ ʩʙʚʧʫʴ ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʢʦʤʤʝʥʪʘʨʠ-
ʝʥʚ ʥʦʚʦʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂʦʥʪʘʢʪʝ, ʠʩʧʦʣʴʟʫʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʡ ʠʥ-
ʪʝʥʪ-ʘʥʘʣʠʟ. ʇʪʦʧʛʦʴʞ ʡʪʪʤʞʝʧʛʙʫʞʤʵʪʣʡʞ ʠʙʝʙʰʡ: ʠʟʫʯʠʪʴ ʩʧʝʮʠʬʠʢʫ ʷʟʳʢʘ ʦʙʱʝʥʠʷ ʤʦʣʦʜʝʞʠ; 
ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʠʥʪʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʢʣʘʜʳʚʘʶʪ ʚ ʩʚʦʠ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ 
ʪʦʥ ʚʳʩʢʘʟʳʚʘʥʠʡ; ʚʳʷʚʠʪʴ ʜʦʤʠʥʠʨʫʶʱʫʶ ʠʥʪʝʥʮʠʶ ʩʨʝʜʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚ. 

ʋʞʧʩʞʫʡʰʞʪʣʡʞ ʧʪʦʧʛʴ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʥʷʪʠʷ ʜʠʩʢʫʨʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʡ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʥʷʪʴ ʨʘʙʦʪʫ ʨʝʯʠ, ʤʝʥʪʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʮʠ-
ʘʣʴʥʦʢʫʣʴʪʫʨʥʳʤʠ ʬʘʢʪʦʨʘʤʠ.  

ʋʯʠʪʳʚʘʷ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʜʠʩʢʫʨʩ 
ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʦʧʨʝʜʝʣʝʥʠʠ: çɼʠʩʢʫʨʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ-
ʧʨʘʛʤʘʪʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʨʝʯʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʮʠʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝ, ʠʤʝʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʧʝʨʝʤʝʥʥʳʭè. [3, c. 392] ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʠʩʢʫʨʩ ʨʘʩʩʤʘʪ-
ʨʠʚʘʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʦʙʱʝʥʠʝ ʚ ʢʦʤʤʝʥʪʘʨʠʷʭ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çɺʢʦʥʪʘʢʪʝè), ʩ 
ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʟʳʢʦʚʳʭ ʟʥʘʢʦʚ ʛʦʚʦʨʷʱʠʤʠ), ʦʙʩʫʞʜʝʥʠʝ ʢʘʢʦʡ-ʣʠʙʦ 
ʪʝʤʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʮʠʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʛʨʫʧʧʳ, ʧʘʙʣʠʢʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʘʪʠʢ ʚ ʩʦʮʠʘʣʴʥʦʡ 
ʩʝʪʠ çɺʢʦʥʪʘʢʪʝè), ʢʦʪʨʦʝ ʠʤʝʝʪ ʥʘʙʦʨ ʧʝʨʝʤʝʥʥʳʭ (ʩʚʦʠ ʩʦʮʠʘʣʴʥʳʝ ʥʦʨʤʳ, ʦʪʥʦʰʝʥʠʷ, ʨʝʯʝʚʳʝ 
ʬʦʨʤʳ ʠ ʪʜ.). 

ʈʩʙʣʫʡʰʞʪʣʙʸ ʰʙʪʫʵ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʀʥʪʝʥʪ-ʘʥʘʣʠʟ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʤʫʥʠʢʘʪʠʚʠʩʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʦʣʠʪʠʯʝ-

ʩʢʦʡ ʣʠʥʛʚʠʩʪʠʢʝ [4, ʩ. 306] ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʧʩʠʭʦʣʦʛʠʠ. ʆʧʠʨʘʝʪʩʷ ʠʥʪʝʥʪ-
ʘʥʘʣʠʟ ʥʘ ʪʝʦʨʠʶ ʨʝʯʝʚʳʭ ʘʢʪʦʚ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʦʨʠʛʠʥʘʣʴʥʫʶ ʤʦʜʝʣʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʩʠʪʫʘʮʠʠ, 
ʚʢʣʶʯʘʶʱʝʡ ʢʨʦʤʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʘʢʞʝ ʮʝʣʴ ʠ ʨʝʟʫʣʴʪʘʪ ʨʝʯʝʚʦʛʦ ʘʢʪʘ. ʉʦʚʨʝʤʝʥʥʳʝ 
ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚ ʧʨʦʜʦʣʞʘʶʪ ʧʦʠʩʢʠ ʫʜʦʙʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʝʜʧʨʠʥʠ-
ʤʘʶʪ ʧʦʧʳʪʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʪʝʥʮʠʡ. ʇʨʠʤʝʨʦʤ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʦʙʦʙʱʝʥʠʷ ʷʚ-
ʣʷʝʪʩʷ ʧʨʝʜʣʦʞʝʥʠʝ ʨʘʟʜʝʣʠʪʴ ʚʩʝ ʠʥʪʝʥʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʪʝʢʩʪʝ, ʧʦ ʯʝʪʳʨʝʤ ʦʩ-
ʥʦʚʥʳʤ ʙʣʦʢʘʤ [5, ʩ. 83-88]. 

¶ ʩʠʣʴʥʘʷ ʧʦʟʠʪʠʚʥʘʷ ʵʤʦʮʠʷ ʚ ʥʘʤʝʨʝʥʠʠ ʘʚʪʦʨʘ ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ; 
¶ ʩʠʣʴʥʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʵʤʦʮʠʷ ʚ ʥʘʤʝʨʝʥʠʠ ʘʚʪʦʨʘ ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ; 
¶ ʩʠʣʴʥʘʷ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʘʷ ʵʤʦʮʠʷ ʚ ʥʘʤʝʨʝʥʠʠ ʘʚʪʦʨʘ ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ; 
¶ ʥʝʦʧʨʝʜʝʣʝʥʥʘʷ ʵʤʦʮʠʷ ʚ ʥʘʤʝʨʝʥʠʠ ʘʚʪʦʨʘ ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ. 
ʅʘʤʠ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʠʥʪʝʥʪ-ʘʥʘʣʠʟ 375 ʢʦʤʤʝʥʪʘʨʠʝʚ. ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʦʤʤʝʥʪʘʨʠʠ 

ʧʦʜ ʧʦʩʪʘʤʠ ʩʦʦʙʱʝʩʪʚ ʥʦʚʦʩʪʥʦʡ ʪʝʤʘʪʠʢʠ: çʃʝʥʪʘʯè, çʇʝʨʚʳʡ ʢʘʥʘʣè, çʊʘʢʠʝ ʜʝʣʘè, çʏʇ ʉʪʘʚʨʦ-
ʧʦʣʴ/ʥʦʚʦʩʪʠ ʢʨʘʷè.  

 
ʋʙʚʤʡʯʙ 1 

çʊʡʤʵʦʙʸ ʨʧʠʡʫʡʛʦʙʸ ʶʥʧʯʡʸ ʛ ʦʙʥʞʩʞʦʡʡ ʙʛʫʧʩʙ ʡʤʡ ʨʧʫʩʞʚʡʫʞʤʸ ʡʦʭʧʩʥʙʯʡʡè 

ʇʦʙʫʞʜʝʥʠʝ ʢ ʜʝʡʩʪʚʠʶ 
(ʨʝʢʦʤʝʥʜʘʮʠʷ) 

ʆʜʦʙʨʝʥʠʝ ʆʧʨʘʚʜʘʥʠʝ ʋʜʠʚʣʝʥʠʝ (ʧʦʣʦʞʠʪʝʣʴʥʦʝ) 

14 37 27 19 

14,4% 38,1% 27,8% 19,5% 

 
ɺ ʙʣʦʢʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʠʥʪʝʥʮʠʷʤ 97 ʢʦʤʤʝʥʪʘʨʠʝʚ. ɼʦʤʠʥʠʨʫʶ-

ʱʫʶ ʨʦʣʴ ʚʟʷʣʘ ʥʘ ʩʝʙʷ ʠʥʪʝʥʮʠʷ çʆʜʦʙʨʝʥʠʝè - 38,1%. ʇʨʠʤʝʨʳ: 
ʇʦʙʫʞʜʝʥʠʝ ʢ ʜʝʡʩʪʚʠʶ (ʨʝʢʦʤʝʥʜʘʮʠʷ): çʅʫ ʚ ʮʝʣʦʤ ʵʪʦ ʭʦʨʦʰʦ, ʷ ʩʘʤ ʢʫʨʶ ʙʦʣʝʝ 20 ʣʝʪ, ʥʠ-

ʢʦʤʫ ʥʝ ʩʦʚʝʪʫʶè.  

ʆʜʦʙʨʝʥʠʝ: ç ʢʨʘʩʘʚʮʳè.  



146 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʆʧʨʘʚʜʘʥʠʝ: çʉʚʦʣʦʯʠ. ʇʨʦʩʪʦ ʩʚʦʣʦʯʠ. ʊʘʢ ʠʟʜʝʚʘʪʴʩʷ ʥʘʜ ʩʪʘʨʠʢʦʤ. ɻʝʩʪʘʧʦ ʦʪʜʳʭʘʝʪ. 
ʀ ʵʪʦ ʫʞʝ ʜʘʣʝʢʦ ʥʝ ʧʝʨʚʳʡ ʧʦʜʦʙʥʳʡ ʩʣʫʯʘʡ ʨʝʧʨʝʩʩʠʡ ʧʨʦʪʠʚ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʈʦʩʩʠʠ. ɻʫ-
ʙʷʪ ʮʝʥʥʝʡʰʝʝ, ʯʪʦ ʝʩʪʴ ʫ ʥʘʮʠʠ - ʤʦʟʛ. ʇʝʯʘʣʴʥʦ.è  

ʋʜʠʚʣʝʥʠʝ (ʧʦʣʦʞʠʪʝʣʴʥʦʝ): çWow!!! ʕʪʦ ʦʯʝʥʴ ʨʘʜʫʝʪ, ʷ ʧʨʠʷʪʥʦ ʫʜʠʚʣʝʥè.  

 
ʋʙʚʤʡʯʙ 2 

çʊʡʤʵʦʙʸ ʣʩʡʫʡʰʞʪʣʙʸ ʶʥʧʯʡʸ ʛ ʦʙʥʞʩʞʦʡʡ ʙʛʫʧʩʙ ʡʤʡ ʨʧʫʩʞʚʡʫʞʤʸ ʡʦʭʧʩʥʙʯʡʡè 

ʆʪʢʨʳʪʦʝ ʦʙʚʠʥʝʥʠʝ ɿʣʦʨʘʜʩʪʚʦ ʉʘʨʢʘʟʤ ʈʘʟʦʙʣʘʯʝʥʠʝ 

22 31 41 4 

22,4% 31,6% 41,8% 4,08% 

 
ʂʦʤʤʝʥʪʘʨʠʝʚ ʟʜʝʩʴ ʦʢʘʟʘʣʦʩʴ 98. ʉ ʥʝʙʦʣʴʰʠʤ ʦʪʨʳʚʦʤ ʦʪ ʧʝʨʚʦʛʦ ʙʣʦʢʘ. ɼʦʤʠʥʘʥʪ ʟʜʝʩʴ ï 

çʉʘʨʢʘʟʤè - 41,8%. ʇʨʠʤʝʨʳ: 
ʆʪʢʨʳʪʦʝ ʦʙʚʠʥʝʥʠʝ: çʋʢʨʘʠʥʮʝʚ ʪʦʞʝ ʩʪʘʣʦ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʚ ʫʢʨʘʠʥʝ .. ʢʘʢ ʠ ʵʪʠʭ ʧʪʠʮ.. 

ʩʢʘʞʠʪʝ ʩʧʘʩʠʙʦ ɿʝʣʝʥʩʢʦʤʫè; çʦʥ ʞʝ ʥʘʯʘʣ ʚʦʜʫ ʚ ʂʨʳʤʫ ʧʝʨʝʢʨʳʚʘʪʴ ʠ ʦʙʩʪʨʝʣʠʚʘʪʴ 
ʙʳʚʰʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʨʝʰʠʣʠ ʦʪʩʦʝʜʠʥʠʪʴʩʷ.è  

ɿʣʦʨʘʜʩʪʚʦ: çɽʩʣʠ ʦʙʝʟʴʷʥʳ ʦʪʲʝʭʘʣʠ, ʪʦ ʠʭ ʥʝ ʞʘʣʴ. ɾʘʣʴ, ʯʪʦ ʤʘʣʦ.è. ʉʘʨʢʘʟʤ: çʦʪʣʠʯʥʦ, 
ʦʯʝʥʴ ʭʦʪʝʣʦʩʴ ʪʫʜʘ(ʥʝʪ)è.  

ʈʘʟʦʙʣʘʯʝʥʠʝ: çɸ ʫ ʥʘʩ ʚ ʫʥʠʚʝʨʩʘʤ  ʩʪʦʠʪ ʢʦʨʟʠʥʘ ʜʣʷ ʩʙʦʨʘ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʘʨʤʠʠ, ʘ ʚ ʵʪʦ 
ʚʨʝʤʷ ʛʝʥʝʨʘʣʳ ʛʨʝʙʫʪ ʤʠʣʣʠʦʥʳ ʩ ʵʪʦʡ ʘʨʤʠʠ ʩʝʙʝ ʚ ʢʘʨʤʘʥ. ʋʞʘʩ.è  

 
ʋʙʚʤʡʯʙ 3 

çʊʡʤʵʦʙʸ ʨʞʪʪʡʥʡʪʫʡʰʞʪʣʙʸ ʶʥʧʯʡʸ ʛ ʦʙʥʞʩʞʦʡʡ ʙʛʫʧʩʙ ʡʤʡ ʨʧʫʩʞʚʡʫʞʤʸ ʡʦʭʧʩʥʙʯʡʡè 

ʇʝʩʩʠʤʠʩʪʠʯʝʩʢʠʡ  
ʧʨʦʛʥʦʟ 

ʆʪʨʠʮʘʥʠʝ ʇʦʙʫʞʜʝʥʠʝ ʢ ʥʝʛʘʪʠʚʥʦʤʫ 
ʜʝʡʩʪʚʠʶ 

ʆʙʨʝʯʝʥʥʦʩʪʴ 

14 39 10 8 

19,7% 54,9% 14,08% 11,2% 

 
ɺ ʪʨʝʪʴʝʤ ʙʣʦʢʝ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ 71 ʢʦʤʤʝʥʪʘʨʠʡ. ʉ ʙʦʣʴʰʠʤ ʦʪʨʳʚʦʤ ʟʜʝʩʴ ʜʦʤʠʥʠʨʫʝʪ 

ʠʥʪʝʥʮʠʷ çʆʪʨʠʮʘʥʠʝè - 54,9%. ɺ ʥʦʚʦʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʣʴʟʦʚʘʪʝʣʠ ʯʘʩʪʦ ʥʝ ʦʜʦʙʨʷʶʪ ʠʥʬʦʨʤʘ-
ʮʠʶ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʤʠ ʩʦʦʙʱʝʩʪʚʘʭ ʧʫʙ-
ʣʠʢʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʥʦʚʦʩʪʠ. ʅʘʧʨʠʤʝʨ: 

ʇʝʩʩʠʤʠʩʪʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ: çʆʩʢʘʨʙʣʷʪʴ ʪʦ ʦʥʠ ʠ ʥʝ ʙʫʜʫʪ, ʘ ʚʦʪ ʩʨʳʚʘʪʴ ʫʨʦʢʠ ʜʠʢʠʤʠ 
ʚʳʭʦʜʢʘʤʠ ʞʠʚʦʪʥʳʭ ʙʫʜʫʪ, ʰʪʨʘʬʳ ʥʘʜʦ ʚʚʝʩʪʠ ʟʘ ʩʦʨʚʘʥʥʳʡ ʫʨʦʢ, ʜʦʰʣʘ ʠ ʨʦʜʠʪʝʣʷʤ ʙʫʜʝʪ 
ʠʥʪʝʨʝʩʥʦ, ʯʝʤ ʯʘʜʦ ʟʘʥʠʤʘʝʪʩʷ.è  

ʆʪʨʠʮʘʥʠʝ: çɺʩʝʛʜʘ ʙʳʣʘ ʧʨʦʪʠʚ ʢʦʪʦʢʘʬʝ, ʵʪʦ ʞʝ ʢʘʢ ʢʦʥʪʘʢʪʥʳʡ ʟʦʦʧʘʨʢ. ʀ ʪʝʤ ʙʦʣʝʝ 
ʝʩʣʠ ʢʦʰʢʠ ʙʦʣʝʣʠ, ʵʪʦ ʚʦʦʙʱʝ ʧʦ ʩʘʥʠʪʘʨʥʳʤ ʜʘʞʝ ʥʦʨʤʘʤ ʜʘʣʝʢʦ ʥʝ ʥʦʨʤʘ.è.  

ʇʦʙʫʞʜʝʥʠʝ ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʜʝʡʩʪʚʠʶ: çɿʘ ʤʘʪ ʥʫʞʥʦ ʧʠʥʘʪʴ ʩʪʦʣʴʢʦ ʞʝ ʨʘʟ, ʩʢʦʣʴʢʦ ʙʫʜʝʪ 
ʤʘʪʝʨʥʳʭ ʩʣʦʚ, ʠ ʩ ʪʘʢʦʡ ʞʝ ʩʠʣʦʡ, ʢʘʢ ʥʘ ʰʪʨʘʬʥʦʤ ʧʝʥʘʣʴʪʠ(ʯʝʤ ʭʫʞʝ, ʪʝʤ ʧʠʥʦʢ ʩʠʣʴʥʝʝ)è.  

ʆʙʨʝʯʝʥʠʝ: çʇʦʥʷʪʥʦ, ʯʪʦ ʣʶʜʠ ʥʝ ʚʳʚʦʟʷʪ ʪʘʢʦʡ ʞʠʟʥʠ. ʅʘʨʢʦʤʘʥʳ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦ-
ʩʪʠ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʩʚʦʝʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʆʥʠ ʦʙʨʝʯʝʥʳè.  

 
ʋʙʚʤʡʯʙ 4 

çʆʞʧʨʩʞʝʞʤʞʦʦʙʸ, ʦʞʬʛʞʩʞʦʦʙʸ (ʪʫʧʮʙʪʫʡʰʞʪʣʙʸ) ʶʥʧʯʡʸ ʛ ʦʙʥʞʩʞʦʡʡ ʙʛʫʧʩʙ  
ʡʤʡ ʨʧʫʩʞʚʡʫʞʤʸ ʡʦʭʧʩʥʙʯʡʡè 

ɼʦʙʨʘʷ ʠʨʦʥʠʷ ʉʢʨʳʪʦʝ ʦʙʚʠʥʝʥʠʝ ʅʝʜʦʚʦʣʴʩʪʚʦ ʈʘʚʥʦʜʫʰʠʝ 

16 11 52 30 

14,6% 10,09% 47,7% 27,5% 

 
ɺ ʧʦʩʣʝʜʥʝʤ ʙʣʦʢʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 109 ʢʦʤʤʝʥʪʘʨʠʝʚ. ɼʦʤʠʥʘʥʪ ʟʜʝʩʴ ï ʠʥʪʝʥʮʠʷ çʅʝʜʦ-
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ʚʦʣʴʩʪʚʦè - 47,7%. ʇʨʠʤʝʨʳ: 
ɼʦʙʨʘʷ ʠʨʦʥʠʷ: çʋʨʘ, ʜʦʣʛʦʞʜʘʥʥʘʷ ʦʪʪʝʧʝʣʴè. ʂʦʤʤʝʥʪʘʨʠʡ ʙʳʣ ʦʩʪʘʚʣʝʥ ʧʦʜ ʧʦʩʪʦʤ ʦ ʨʘʟ-

ʨʝʰʝʥʠʠ ʥʦʩʠʪʴ ʚ ʢʦʣʦʥʠʠ ʞʘʢʝʪʳ, ʰʦʨʪʳ, ʶʙʢʠ.  
ʉʢʨʳʪʦʝ ʦʙʚʠʥʝʥʠʝ: çɸ ʝʛʦ ʢʨʳʰʫ ʢʦʛʜʘ ʟʘʜʝʨʞʘʪ? ʆʡ, ʠʟʚʠʥʠʪʝ, ʧʦʣʠʮʠʷ ʥʝ ʤʦʞʝʪ ʟʘʜʝʨ-

ʞʘʪʴ ʩʘʤʠʭ ʩʝʙʷè.  
ʅʝʜʦʚʦʣʴʩʪʚʦ: çʏʪʦ-ʪʦ ʩʣʘʙʝʥʴʢʘʷ ʢʘʨʤʘ ʢʘʢʘʷ-ʪʦ. ɸ ʯʝ ʥʝ 20-ʢʘ?è. ʈʘʚʥʦʜʫʰʠʝ: çʏʠʩʪʦ 

ʞʘʣʴ ʞʠʚʦʪʥʳʭéʆʯʝʥʴ ʞʘʣʴ, ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʥʝ ʠʥʪʝʨʝʩʥʦ.è 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʥʪʝʥʪ-ʘʥʘʣʠʟʘ, ʤʳ ʧʨʠʰʣʠ ʢ ʩʣʝʜʫ-

ʶʱʠʤ ʚʳʚʦʜʘʤ: 

¶ ɼʦʤʠʥʠʨʫʶʱʠʤ ʙʣʦʢʦʤ ʠʥʪʝʥʮʠʡ ʷʚʣʷʝʪʩʷ ɹʣʦʢ ˉ4 çʅʝʦʧʨʝʜʝʣʝʥʥʘʷ, ʥʝʫʚʝʨʝʥʥʘʷ ʵʤʦʮʠʷ 
ʚ ʥʘʤʝʨʝʥʠʠ ʘʚʪʦʨʘ ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠè. ɺ ʥʝʛʦ ʚʭʦʜʷʪ 109 ʢʦʤʤʝʥʪʘʨʠʝʚ ʠʟ 375. ʕʪʦ ʩʦ-
ʩʪʘʚʣʷʝʪ 29% ʦʪ ʚʩʝʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚ.  

¶ ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʫʯʝʥʥʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ɹʣʦʢ ˉ3 çʉʠʣʴʥʘʷ ʧʝʩʩʠ-
ʤʠʩʪʠʯʝʩʢʘʷ ʵʤʦʮʠʷ ʚ ʥʘʤʝʨʝʥʠʠ ʘʚʪʦʨʘ ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠè. ɺ ʥʝʛʦ ʚʭʦʜʠʪ 71 ʢʦʤʤʝʥʪʘ-
ʨʠʡ ʠʟ 375.  

¶ ʇʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʤʝʥʪʘʨʠʝʚ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʧʝʨʚʳʡ ʠ ʚʦ ʚʪʦ-
ʨʦʡ ʙʣʦʢ. ɺ ʧʝʨʚʦʤ ʙʣʦʢʝ 97, ʚʦ ʚʪʦʨʦʤ 98, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 26% ʦʪ ʚʩʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ-
ʥʳʭ ʥʘʤʠ ʢʦʤʤʝʥʪʘʨʠʝʚ.  

 

 
ʉʡʪ. 1. 

 
Cʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʥʝʥʘʷ ʠʥʪʝʥʮʠʷ ʩʨʝʜʠ ʢʦʤʤʝʥʪʘʪʦʨʦʚ ï ʵʪʦ çʅʝʜʦʚʦʣʴʩʪʚʦè (52 ʢʦʤʤʝʥʪʘ-

ʨʠʷ), ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ çʉʘʨʢʘʟʤè (41 ʢʦʤʤʝʥʪʘʨʠʡ). ʅʝʜʦʚʦʣʴʩʪʚʦ ʠ ʩʘʨʢʘʟʤ ʚʳʨʘʞʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝ-
ʣʷʤʠ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çɺʢʦʥʪʘʢʪʝè ʚ ʦʩʥʦʚʥʦʤ ʧʦʜ ʧʦʩʪʘʤʠ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʥʦʚʦʩʪʷʤʠ. ʄʦʞʥʦ ʧʨʝʜʧʦ-
ʣʦʞʠʪʴ, ʯʪʦ ʧʫʙʣʠʢʫʷ ʪʘʢʠʝ ʢʦʤʤʝʥʪʘʨʠʠ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʩʧʳʪʳʚʘʶʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʦʙʣʝʛʯʝʥʠʝ, ʚʳ-
ʧʣʝʩʥʫʚ ʩʚʦʠ ʥʝʛʘʪʠʚʥʳʝ ʵʤʦʮʠʠ ʧʫʙʣʠʯʥʦ.  

ʉʘʤʦʡ ʥʝʧʦʧʫʣʷʨʥʦʡ ʠʥʪʝʥʮʠʝʡ ʷʚʣʷʝʪʩʷ çʈʘʟʦʙʣʘʯʝʥʠʝè. ʇʦʣʴʟʦʚʘʪʝʣʠ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ 
çɺʢʦʥʪʘʢʪʝè ʥʝ ʦʩʤʝʣʠʚʘʶʪʩʷ ʦʪʢʨʳʪʦ ʚʳʩʢʘʟʳʚʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʦʧʨʝʜʝʣʝʥʥʦʡ ʣʠʯʥʦʩʪʠ. 
ʆʥʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʢʨʳʪʦ ʢʦʛʦ-ʣʠʙʦ ʦʙʚʠʥʠʪʴ. ʇʦʵʪʦʤʫ, ʪʘʢʠʝ ʠʥʪʝʥʮʠʠ ʢʘʢ çʉʘʨʢʘʟʤè, çʉʢʨʳʪʦʝ ʦʙ-
ʚʠʥʝʥʠʝè, çɿʣʦʨʘʜʩʪʚʦè ʧʦʣʴʟʫʶʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ ʢʦʤʤʝʥʪʘʨʠʝʚ. 

26% 

26% 19% 

29% 

ˣ͙ͦ͟͡ ͙͔ͤͭͤͼ͙͚  

˿͙͡Έͤ͊Ύ ͙͙͍ͨͦͭͤ͊͘Ύ Ήͣͦͼ͙Ύ ͍ ͔͔͙͙ͤ͊ͣͪͤ ͍͊ͭͦͪ͊ ͙͙͡ ͔͙͔ͨͦͭͪ͋ͭ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙͙ 

˿͙͡Έͤ͊Ύ ͙͙ͪͭ͟;͔ͫ͊͟Ύ Ήͣͦͼ͙Ύ ͍ ͔͔͙͙ͤ͊ͣͪͤ ͍͊ͭͦͪ͊ ͙͙͡ ͔͙͔ͨͦͭͪ͋ͭ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙͙ 

˿͙͡Έͤ͊Ύ ͔͙͙͙ͨͫͫͣͫͭ;͔ͫ͊͟Ύ Ήͣͦͼ͙Ύ ͍ ͔͔͙͙ͤ͊ͣͪͤ ͍͊ͭͦͪ͊ ͙͙͡ ͔͙͔ͨͦͭͪ͋ͭ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙͙ 

˹͔͔͔͔ͦͨͪ͒ͤͤ͊͡ΎΣ ͔͍͔͔ͤͯͪͤͤ͊Ύ όͫͭͦͻ͙͊ͫͭ;͔ͫ͊͟Ύύ Ήͣͦͼ͙Ύ ͍ ͔͔͙͙ͤ͊ͣͪͤ ͍͊ͭͦͪ͊ ͙͙͡ ͔͙͔ͨͦͭͪ͋ͭ͡Ύ 
͙ͤͺͦͪͣ͊ͼ͙͙ 
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ʀʙʣʤʷʰʞʦʡʞ 
ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʧʣʦʱʘʜʢʫ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦ-

ʞʝʪ ʩʦʯʝʪʘʪʴ ʚ ʩʝʙʝ ʤʥʦʛʠʝ ʯʝʨʪʳ ʜʨʫʛʠʭ ʧʣʦʱʘʜʦʢ. ɾʘʥʨ ʢʦʤʤʝʥʪʘʨʠʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʝʪ 
ʛʣʘʚʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʠʥʪʝʨʥʝʪ ʜʠʩʢʫʨʩʘ ï ʩʤʝʰʝʥʠʝ ʫʩʪʥʦʛʦ ʠ ʧʠʩʴʤʝʥʥʦʛʦ ʩʪʠʣʝʡ ʦʙʱʝʥʠʷ. ʕʪʦ ʩʚʷ-
ʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʤʥʦʛʠʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʜʨʫʛʠʤ ʞʘʥʨʘʤ, ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʯʘʩʪʠʷ ʜʣʷ 
ʘʙʩʦʣʶʪʥʦ ʣʶʙʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʄʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤ ʙʣʦʢʦʤ ʠʥʪʝʥʮʠʡ ʷʚʣʷʝʪʩʷ ɹʣʦʢ 
ˉ4 çʅʝʦʧʨʝʜʝʣʝʥʥʘʷ, ʥʝʫʚʝʨʝʥʥʘʷ (ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ) ʵʤʦʮʠʷ ʚ ʥʘʤʝʨʝʥʠʠ ʘʚʪʦʨʘ ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʷ ʠʥ-
ʬʦʨʤʘʮʠʠè. ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʫʯʝʥʥʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ɹʣʦʢ ˉ3 çʉʠʣʴʥʘʷ ʧʝʩ-
ʩʠʤʠʩʪʠʯʝʩʢʘʷ ʵʤʦʮʠʷ ʚ ʥʘʤʝʨʝʥʠʠ ʘʚʪʦʨʘ ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠè. ʇʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʤʝʥʪʘʨʠʝʚ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʧʝʨʚʳʡ ʠ ʚʦ ʚʪʦʨʦʡ ʙʣʦʢ.  

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǡǧǯǱǲǟǪǻǬǺǤ ǱǯǤǬǟǥǤǯǺ8 ǭǱ ǰǧǫǲǪǾǵǧǧ 
ǣǡǧǥǤǬǧǨ ǩ ǯǤǟǪǻǬǭǨ ǳǧǦǧǶǤǰǩǭǨ 
ǟǩǱǧǡǬǭǰǱǧ 

ǠȍȀȄȌȉȍ ǣȋȇȑȏȇȈ ǰȄȏȂȄȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊʝʣʝʛʠʥ ʈʫʩʣʘʥ ʉʪʘʥʠʩʣʘʚʦʚʠʯ 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʌɻɹʆʋ ɺʆ çʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

   
ɻɻɾɽɾʆʁɾ 

ʉ ʨʦʩʪʦʤ ʧʦʧʫʣʷʨʥʦʩʪʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʚʠʨʪʫʘʣʴʥʳʝ ʪʨʝʥʘʞʝʨʳ ʩʪʘʣʠ ʟʥʘʯʠʤʳʤ ʠʥ-
ʩʪʨʫʤʝʥʪʦʤ ʚ ʬʠʪʥʝʩʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʆʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʝʥʠʨʦʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 
ʫʩʣʦʚʠʷʭ ʠ ʩʠʪʫʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʳ ʥʝʜʦʩʪʫʧʥʳ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴ-
ʥʳʤʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ɺʊ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ 
ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʚʠʨʪʫʘʣʴʥʳʤ ʤʠʨʦʤ. 

 
ʋɾʎʆʇʄʇɼʁʐɾʊʃʁɾ ɹʊʈɾʃʋʔ 

1. ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɺʊ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ: 
VR-ʛʘʨʥʠʪʫʨʳ (ʥʘʧʨʠʤʝʨ, Oculus Rift, HTC Vive), ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʠʤʤʝʨʩʠʚʥʳʡ ʚʠʟʫʘʣʴʥʳʡ 

ʦʧʳʪ. 

ɹʦʦʧʫʙʯʡʸ: ɺʠʨʪʫʘʣʴʥʳʝ ʪʨʝʥʘʞʝʨʳ (ɺʊ), ʩʦʯʝʪʘʷ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ VR ʠ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚ-
ʥʦʩʪʴ, ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʦʪ ʧʨʦʩʪʳʭ ʩʠʤʫʣʷʪʦʨʦʚ ʜʦ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʧʦʣʥʦʮʝʥ-
ʥʳʝ ʪʨʝʥʠʨʦʚʢʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʵʪʠʭ 
ʫʩʪʨʦʡʩʪʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɺʠʨʪʫʘʣʴʥʳʝ ʪʨʝʥʘʞʝʨʳ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, VR-
ʪʨʝʥʠʨʦʚʢʠ, ʬʠʪʥʝʩ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. 
 

VIRTUAL SIMULATORS: FROM SIMULATION OF MOVEMENTS TO REAL PHYSICAL ACTIVITY 
 

Bobenko Dmitriy Sergeevich 
 

Scientific adviser: Telegin Ruslan Stanislavovich  
 
Abstract: Virtual trainers (VT), combining VR virtual reality and physical activity, have evolved from simple 
simulators to complex systems offering full-fledged training. The technological aspects, achievements and 
prospects for the development of these devices are considered. 
Key words: Virtual simulators, virtual reality, physical activity, VR training, fitness, artificial intelligence. 
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ʂʦʥʪʨʦʣʣʝʨʳ ʜʚʠʞʝʥʠʡ (ʥʘʧʨʠʤʝʨ, PlayStation Move, Oculus Touch), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʦʯʥʦʝ ʦʪ-
ʩʣʝʞʠʚʘʥʠʝ ʜʚʠʞʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʇʣʘʪʬʦʨʤʳ ʜʣʷ ʭʦʜʴʙʳ (ʥʘʧʨʠʤʝʨ, Virtuix Omni), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʝʨʝʤʝ-
ʱʘʪʴʩʷ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ, ʦʩʪʘʚʘʷʩʴ ʥʘ ʤʝʩʪʝ. 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ (ʥʘʧʨʠʤʝʨ, ʩʝʨʜʝʯʥʳʝ ʤʦʥʠʪʦʨʳ, ʜʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ), ʠʩʧʦʣʴʟʫʝʤʳʝ 
ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʢʠ [1]. 

2. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ɺʊ ʚʢʣʶʯʘʝʪ: 
ʀʛʨʦʚʳʝ ʜʚʠʞʢʠ (ʥʘʧʨʠʤʝʨ, Unity, Unreal Engine), ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʩʨʝʜ. 
ɸʣʛʦʨʠʪʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʪʨʝʥʠʨʦʚʦʢ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦ-

ʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʨʦʛʨʝʩʩʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʪʨʝʥʠʨʦʚʢʘʭ. 
 

ʖɻʇʄʗʏʁʘ ɻʁʉʋʌɹʄʕʆʔʎ ʋʉɾʆɹɿɾʉʇɻ 
1. ʅʘʯʘʣʴʥʳʝ ʵʪʘʧʳ: ʩʠʤʫʣʷʮʠʷ ʜʚʠʞʝʥʠʡ 

ʈʘʥʥʠʝ ɺʊ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʠʤʫʣʷʮʠʶ ʧʨʦʩʪʳʭ ʜʚʠʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʙʝʛ, ʭʦʜʴʙʘ ʠʣʠ ʧʣʘʚʘ-
ʥʠʝ. ʆʥʠ ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʙʘʟʦʚʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʩʨʝʜʳ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ, ʥʦ ʥʝ ʦʙʝʩʧʝʯʠ-
ʚʘʣʠ ʧʦʣʥʦʮʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʜʝʣʘʣʩʷ ʥʘ ʚʠʟʫʘʣʠʟʘʮʠʶ ʠ ʢʦʦʨʜʠʥʘʮʠʶ 
ʜʚʠʞʝʥʠʡ [1]. 

2. ʈʘʟʚʠʪʠʝ: ʠʥʪʝʛʨʘʮʠʷ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 
ʉʦ ʚʨʝʤʝʥʝʤ ɺʊ ʥʘʯʘʣʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤʠ ʜʘʪʯʠʢʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘ-

ʚʘʪʴ ʙʦʣʝʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʪʨʝʥʠʨʦʚʢʠ. ʅʘʧʨʠʤʝʨ, ʜʘʪʯʠʢʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 
ʤʦʛʫʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʧʨʘʞʥʝʥʠʡ, ʘ ʜʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʦʝ ʦʪʩʣʝʞʠʚʘ-
ʥʠʝ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ [2]. 

3. ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʝʥʘʞʝʨʳ: ʢʦʤʧʣʝʢʩʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ 
ʉʦʚʨʝʤʝʥʥʳʝ ɺʊ ʧʨʝʜʣʘʛʘʶʪ ʢʦʤʧʣʝʢʩʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʩʦʯʝʪʘʷ ʚ ʩʝʙʝ ʵʣʝʤʝʥʪʳ ʩʠʣʦ-

ʚʳʭ ʠ ʢʘʨʜʠʦʪʨʝʥʠʨʦʚʦʢ. ʆʥʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʠʤʠʪʠʨʫʶʱʝʝ ʨʝʘʣʴʥʳʝ ʬʠʟʠʯʝ-
ʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʚ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʬʠʪʥʝʩʝ, ʥʦ ʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ [3]. 

 
ʈʉʁʅɾʆɾʆʁɾ ɻʁʉʋʌɹʄʕʆʔʎ ʋʉɾʆɹɿɾʉʇɻ 

1. ʌʠʪʥʝʩ ʠ ʩʧʦʨʪ 
ɺʊ ʧʦʟʚʦʣʷʶʪ ʩʧʦʨʪʩʤʝʥʘʤ ʪʨʝʥʠʨʦʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʳʤ ʩʦʨʝʚʥʦʚʘʥʠ-

ʷʤ. ʆʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʠʢʠ, ʫʚʝʣʠʯʝʥʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʬʠʟʠʯʝ-
ʩʢʦʡ ʬʦʨʤʳ. 

2. ʄʝʜʠʮʠʥʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ 
ɺʊ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʨʘʚʤʘʤʠ ʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʆʥʠ ʧʦʤʦʛʘʶʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʜʚʠʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʙʘʣʘʥʩ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʟʦʧʘʩ-
ʥʳʝ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʪʨʝʥʠʨʦʚʦʢ [2]. 

3. ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʘ 
ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ ɺʊ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʝ, ʩʧʦʨʪʫ ʠ ʜʨʫʛʠʤ 

ʜʠʩʮʠʧʣʠʥʘʤ, ʪʨʝʙʫʶʱʠʤ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. ʆʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ 
ʩʣʦʞʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʦʪʨʘʙʘʪʳʚʘʪʴ ʜʝʡʩʪʚʠʷ ʚ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʝ [3]. 

 
ʈɾʉʊʈɾʃʋʁɻʔ ʉɹʀɻʁʋʁʘ 

1. ʋʚʝʣʠʯʝʥʠʝ ʠʤʤʝʨʩʠʚʥʦʩʪʠ 
ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ VR ʠ AR (ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ) ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ 

ʫʨʦʚʥʷ ʠʤʤʝʨʩʠʚʥʦʩʪʠ ɺʊ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʩʨʝʜʫ ʠ 
ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʝ ʦʱʫʱʝʥʠʷ ʦʪ ʪʨʝʥʠʨʦʚʢʠ. 

2. ʀʥʪʝʛʨʘʮʠʷ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ 



152 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʙʫʜʝʪ ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʘʜʘʧʪʘʮʠʠ ʪʨʝʥʠʨʦʚʦʢ ʢ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɸʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʦ ʬʠ-
ʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʠ ʧʨʝʜʣʘʛʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʪʨʝʥʠʨʦʚʦʢ. 

3. ʉʦʮʠʘʣʴʥʳʝ ʪʨʝʥʠʨʦʚʢʠ 
ɺʠʨʪʫʘʣʴʥʳʝ ʪʨʝʥʘʞʝʨʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʩʦʮʠʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʬʠʪʥʝʩʘ, ʧʦʟʚʦ-

ʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʪʨʝʥʠʨʦʚʘʪʴʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʚ ʚʠʨʪʫʘʣʴʥʳʭ ʛʨʫʧʧʘʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

 
ʀɹʃʄʗʐɾʆʁɾ 

ɺʠʨʪʫʘʣʴʥʳʝ ʪʨʝʥʘʞʝʨʳ ʧʨʦʰʣʠ ʜʦʣʛʠʡ ʧʫʪʴ ʦʪ ʧʨʦʩʪʳʭ ʩʠʤʫʣʷʪʦʨʦʚ ʜʚʠʞʝʥʠʡ ʜʦ ʢʦʤʧʣʝʢʩʥʳʭ 
ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʥʦʮʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. ʆʥʠ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʬʠʪ-
ʥʝʩʝ, ʤʝʜʠʮʠʥʝ ʠ ʦʙʨʘʟʦʚʘʥʠʠ, ʧʨʝʜʣʘʛʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʧʦʜʜʝʨʞʘʥʠʷ ʬʠʟʠ-
ʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʟʜʦʨʦʚʴʷ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ, 
ʜʝʣʘʷ ʪʨʝʥʠʨʦʚʢʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʚʩʝʭ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǰǩǭǪǧǭǦ, ǤǢǭ ǡǧǣǺ, ǪǤǶǤǬǧǤ ǧ ǫǤǯǺ 
ǮǯǭǳǧǪǟǩǱǧǩǧ 

 ǳȏǿȌȕȒȆȄȌȉȍ ǮȍȊȇȌǿ ǮǿȁȊȍȁȌǿ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʤʘʝʚ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʌɻɹʆʋ ɺʆ çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʉʢʦʣʠʦʟ ð ʵʪʦ ʩʪʦʡʢʦʝ, ʙʦʢʦʚʦʝ ʠʩʢʨʠʚʣʝʥʠʝ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʢʦʪʦʨʦʝ ʟʘʯʘʩʪʫʶ ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʜʝ-

ʪʝʡ ʚ ʰʢʦʣʴʥʳʡ ʠ ʧʦʜʨʦʩʪʢʦʚʳʡ ʧʝʨʠʦʜ ʚʟʨʦʩʣʝʥʠʷ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚʩʝ ʦʪʜʝʣʳ 
ʧʦʟʚʦʥʦʯʥʠʢʘ, ʪ.ʢ ʢ ʙʦʢʦʚʦʤʫ ʠʩʢʨʠʚʣʝʥʠʶ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʠʩʢʨʠʚʣʝʥʠʝ ʚ ʧʝʨʝʜʥʝʟʘʜ-
ʥʝʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʨʦʠʩʭʦʜʠʪ ʩʢʨʫʯʠʚʘʥʠʝ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʇʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʩʢʦʣʠʦʟʘ ʚʦʟʥʠ-
ʢʘʝʪ ʚʪʦʨʠʯʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʪʘʟʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ, 
ʣʝʛʢʠʭ ʠ ʪʘʟʦʚʳʭ ʦʨʛʘʥʦʚ. 

 ʇʨʠʟʥʘʢʠ ʩʢʦʣʠʦʟʘ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʨʠ ʦʩʤʦʪʨʝ ʪʝʣʘ ʚ ʪʨʸʭ ʧʦʣʦʞʝʥʠʷʭ: ʩʧʝʨʝʜʠ, ʩʙʦʢʫ ʠ 
ʩʟʘʜʠ ʩʪʦʷ; ʧʨʠ ʥʘʢʣʦʥʸʥʥʦʤ ʚʧʝʨʝʜ ʢʦʨʧʫʩʝ; ʣʝʞʘ. ʇʨʠ ʦʩʤʦʪʨʝ ʩʧʝʨʝʜʠ ʦʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ 
ʥʘʣʠʯʠʝ ʘʩʠʤʤʝʪʨʠʠ ʣʠʮʘ, ʢʦʥʪʫʨʦʚ ʰʝʠ ʠ ʥʘʜʧʣʝʯʠʡ, ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʪʘʣʠʠ, ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʨʘʩʧʦʣʦ-
ʞʝʥʠʷ ʩʦʩʢʦʚ. ʊʘʢʞʝ ʦʪʤʝʯʘʶʪ ʜʝʬʦʨʤʘʮʠʶ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʥʘʢʣʦʥ ʪʫʣʦʚʠʱʘ ʚ ʩʪʦʨʦʥʫ. ʇʨʠ ʦʩʤʦʪʨʝ 
ʩʟʘʜʠ ʚʳʷʚʣʷʝʪʩʷ ʙʦʢʦʚʦʝ ʦʪʢʣʦʥʝʥʠʝ ʣʠʥʠʠ ʦʩʪʠʩʪʳʭ ʦʪʨʦʩʪʢʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʥʘʣʠʯʠʝ ʨʸʙʝʨʥʦʛʦ 
ʛʦʨʙʘ, ʧʦʷʩʥʠʯʥʦʛʦ ʚʘʣʠʢʘ. ʈʸʙʝʨʥʳʡ ʛʦʨʙ (ʛʠʙʙʫʩ) ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚʩʣʝʜ-
ʩʪʚʠʝ ʠʩʢʨʠʚʣʝʥʠʷ ʠ ʨʦʪʘʮʠʦʥʥʦʛʦ ʩʤʝʱʝʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ ʚʦʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʚ ʛʨʫʜʥʦʤ ʦʪʜʝʣʝ. 
ɿʘʜʥʠʡ (ʜʦʨʩʘʣʴʥʳʡ) ʨʸʙʝʨʥʳʡ ʛʦʨʙ ʚʩʝʛʜʘ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʳʧʫʢʣʦʡ ʩʪʦʨʦʥʝ ʠʩʢʨʠʚʣʝʥʠʷ, ʙʳʚʘʝʪ 
ʧʦʣʦʛʠʤ ʠ ʦʩʪʨʦʢʦʥʝʯʥʳʤ. ʇʦʷʩʥʠʯʥʳʡ ʤʳʰʝʯʥʳʡ ʚʘʣʠʢ ʥʘ ʚʳʧʫʢʣʦʡ ʩʪʦʨʦʥʝ ʠʩʢʨʠʚʣʝʥʠʷ ʚʦʟʥʠʢʘʝʪ 

ɹʦʦʧʫʙʯʡʸ: ʩʢʦʣʠʦʟ ð ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʣʦʞʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʦʟʚʦ-
ʥʦʯʥʠʢʘ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʠ ʩʘʛʠʪʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʩʢʨʫʯʠʚʘʥʠʝʤ ʧʦʟʚʦʥʢʦʚ. ʇʦ-
ʚʣʝʢʰʘʷ ʟʘ ʩʦʙʦʡ ʠʩʢʨʠʚʣʝʥʠʝ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ, ʙʦʣʴ ʠ ʜʠʩʢʦʤʬʦʨʪ ʚ ʢʦʥʝʯʥʦʩʪʷʭ, ʘ ʪʘʢʞʝ ʥʘʨʫ-
ʰʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠ ʨʘʙʦʪʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʉʢʦʣʠʦʟ, ʜʝʬʦʨʤʘʮʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʠʩʢʨʠʚʣʝʥʠʝ, ʩʢʨʫʯʠʚʘʥʠʝ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʢʦʨ-
ʩʝʪ. 
 

SCOLIOSIS. ITS TYPES. TREATMENT AND PREVENTION MEASURES 
 

 Fransuzenko Polina Pavlovna 
 

Scientific supervisor: Mamaev Evgeniy Aleksandrovich 
 
Abstract:  Scoliosis is a disease of the musculoskeletal system and a complex deformity of the spine in the 
frontal and sagittal planes, accompanied by twisting of the vertebrae. Resulting in curvature of the spinal col-
umn, pain and discomfort in the extremities, as well as impaired development and functioning of internal or-
gans. 
Key words: Scoliosis, spinal deformity, curvature, twisting of the spine, corset. 
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ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʛʦ, ʯʪʦ ʧʦʧʝʨʝʯʥʳʝ ʦʪʨʦʩʪʢʠ ʚ ʧʨʦʮʝʩʩʝ ʩʢʨʫʯʠʚʘʥʠʷ ʠ ʚʨʘʱʝʥʠʷ ʧʦʟʚʦʥʢʦʚ ʧʨʠʧʦʜʥʠ-
ʤʘʶʪ ʜʣʠʥʥʳʝ ʤʳʰʮʳ ʩʧʠʥʳ. ʀʤʝʥʥʦ ʦʥʠ ʦʙʨʘʟʫʶʪ ʧʦʜ ʢʦʞʝʡ ʚʳʧʷʯʠʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʯʸʪʢʦ ʦʯʝʨʯʝʥʥʳʡ ʠ ʭʦʨʦʰʦ ʢʦʥʪʫʨʠʨʫʶʱʠʡʩʷ ʧʦʜ ʢʦʞʝʡ ʦʢʨʫʛʣʳʡ ʚʘʣʠʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʘʨʘ-
ʚʝʨʪʝʙʨʘʣʴʥʦ (ʚʜʦʣʴ ʧʦʟʚʦʥʦʯʥʠʢʘ). ʇʦʷʚʣʝʥʠʝ ʪʘʢʦʛʦ ʩʠʤʧʪʦʤʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʩʢʨʠʚʣʝʥʠʠ ʧʦ-
ʟʚʦʥʦʯʥʠʢʘ ʚʜʦʣʴ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʠ ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʪʦʨʩʠʠ (ʧʦʚʦʨʦʪʘ) ʪʝʣ ʧʦ-
ʟʚʦʥʢʦʚ. ʇʦ ʤʥʝʥʠʶ ʄʦʚʰʦʚʠʯʘ, ʚ ʵʪʦʤ ʧʦʥʷʪʠʠ ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʜʚʘ ʵʣʝʤʝʥʪʘ: ʜʝʬʦʨʤʘʮʠʶ ʧʦ-
ʟʚʦʥʢʘ ʚʩʣʝʜʩʪʚʠʝ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʨʦʩʪʘ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʯʘʩʪʝʡ ʠ ʧʦʚʦʨʦʪ-ʩʢʦʣʴʞʝʥʠʝ ʦʜʥʦʛʦ ʧʦʟʚʦʥʢʘ 
ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʩʝʜʥʝʛʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʚʦʨʦʪʦʤ ʚʩʝʡ ʩʢʦʣʠʦʪʠʯʝʩʢʦʡ ʜʫʛʠ ʚ ʩʪʦʨʦʥʫ ʚʳʧʫʢʣʦʩʪʠ 
ʜʝʬʦʨʤʘʮʠʠ. ʅʘʣʠʯʠʝ ʪʦʨʩʠʠ ʧʦʟʚʦʥʢʦʚ ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʨʘʟʚʠʪʠʷ ʠʩʢʨʠʚʣʝʥʠʷ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʠ 
ʩʘʛʠʪʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʩʢʦʣʠʦʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ. ɻʠʙʙʫʩ ʠ ʤʳ-
ʰʝʯʥʳʡ ʚʘʣʠʢ ʣʫʯʰʝ ʚʩʝʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʧʦʟʝ ɸʜʘʤʩʘ ð ʧʨʠ ʥʘʢʣʦʥʝ ʪʝʣʘ ʚʧʝʨʝʜ. 

 ʊʘʢʞʝ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦʜʚʠʞʥʦʩʪʴ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ, ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʘʷ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʨʠ 
ʧʘʣʴʧʘʮʠʠ, ʜʣʠʥʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʧʝʨʝʢʦʩ ʢʨʳʣʴʝʚ ʪʘʟʘ. ʇʦʩʣʝʜʥʠʡ ʩʠʤʧʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʦ-
ʣʦʞʝʥʠʠ ʩʪʦʷ ʧʦ ʫʨʦʚʥʶ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʝʙʥʝʡ ʧʦʜʚʟʜʦʰʥʳʭ ʢʦʩʪʝʡ ʠ ʯʘʩʪʦ ʩʚʷʟʘʥ ʩ ʜʣʠʥʦʡ ʥʠʞʥʠʭ 
ʢʦʥʝʯʥʦʩʪʝʡ ð ʧʨʠ ʫʢʦʨʦʯʝʥʠʠ ʦʜʥʦʡ ʠʟ ʥʠʭ ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʩʪʦʷʥʠʷ ʢʨʳʣʴʝʚ ʪʘʟʘ. ɼʣʠʥʘ 
ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʪʦ ʝʩʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʝʨʝʜʥʝʚʝʨʭʥʝʡ ʦʩʪʠ (ʢʦʩʪʥʦʛʦ ʚʳʩʪʫʧʘ) ʧʦʜʚʟʜʦʰʥʦʡ ʢʦ-
ʩʪʠ ʜʦ ʥʘʨʫʞʥʦʡ ʣʦʜʳʞʢʠ, ʚ ʥʦʨʤʝ ʜʦʣʞʥʘ ʙʳʪʴ ʦʜʠʥʘʢʦʚʦʡ. ʀʟʤʝʨʝʥʠʝ ʜʣʠʥʳ ʢʦʥʝʯʥʦʩʪʝʡ ʧʨʦʚʦʜʷʪ 
ʣʝʞʘ ʥʘ ʩʧʠʥʝ, ʥʦʛʠ ʚʤʝʩʪʝ. ʆʮʝʥʠʚʘʝʪʩʷ ʜʣʠʥʘ ʥʦʛ ʧʦ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʣʦʜʳʞʝʢ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢʦʥ-
ʯʠʢ ʥʦʩʘ, ʧʫʧʦʢ ʠ ʤʝʩʪʦ ʩʦʝʜʠʥʝʥʠʷ ʩʪʦʧ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ ʣʠʥʠʠ. 

ʆʙʳʯʥʦ ʠʩʢʨʠʚʣʝʥʠʝ ʧʦʟʚʦʥʦʯʥʠʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʜʝʪʝʡ ʚ ʟʦʥʝ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʧʫʙʝʨʪʘʪʘ. 
ʏʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʜʝʚʦʯʝʢ, ʯʝʤ ʫ ʤʘʣʴʯʠʢʦʚ. ʋ ʜʝʚʦʯʝʢ ð ʚ 7ï8 ʠ 11ï13 ʣʝʪ, ʫ ʤʘʣʴʯʠʢʦʚ ð ʚ 8ï10 ʠ 
13ï15 ʣʝʪ. ʀʥʦʛʜʘ ʩʢʦʣʠʦʟ ʥʘʯʠʥʘʝʪʩʷ ʫ ʣʶʜʝʡ ʩʪʘʨʰʝ 20 ʣʝʪ.  

ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʨʘʟʚʠʪʠʷ ʩʢʦʣʠʦʟʘ ʷʚʣʷʶʪʩʷ ʧʘʩʩʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ 
ʥʝʧʨʘʚʠʣʴʥʘʷ ʧʦʩʘʜʢʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʘʤʠ ʧʦʷʚʣʝʥʠʷ ʩʢʦʣʠʦʟʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʘʙʣʶʜʘʝʪʩʷ 
ʤʳʰʝʯʥʳʡ ʜʠʩʙʘʣʘʥʩ, ʩʫʪʫʣʦʩʪʴ, ʥʘʣʠʯʠʝ çʢʨʫʛʣʦʡè ʩʧʠʥʳ, ʛʦʣʦʚʥʘʷ ʙʦʣʴ, ʫʩʪʘʣʦʩʪʴ. ʈʘʟʣʠʯʥʳʝ 
ʪʨʘʚʤʳ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʧʝʨʝʣʦʤʳ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ ʩʢʦʣʠʦʟʘ, ʧʨʠ ʥʝʩʦʙʣʶ-
ʜʝʥʠʠ ʥʦʨʤ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʩʢʦʣʠʦʟʘ, ʠʟ-ʟʘ ʥʝʫʚʝ-
ʨʝʥʥʦʩʪʠ, ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʥʠʟʢʦʡ ʩʘʤʦʦʮʝʥʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʠʣʴʥʘʷ ʦʩʘʥʢʘ ʠ ʫʣʳʙʢʘ ʫʚʝ-
ʣʠʯʠʚʘʶʪ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʦʵʪʦʤʫ ʝʩʣʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʨʦʚʥʘʷ ʩʧʠʥʘ ʩʪʘʥʝʪ ʥʦʨʤʦʡ, ʪʦ ʥʠʢʘʢʠʝ 
ʚʦʣʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʝʤʫ ʙʫʜʫʪ ʥʝ ʩʪʨʘʰʥʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʩʢʦʣʠʦʟʘ. ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʵʪʦ ʠʜʠʦʧʘʪʠʯʝʩʢʠʡ ʩʢʦʣʠʦʟ 
ʠʣʠ ʩʢʦʣʠʦʟ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʨʦʞʜʝʥʥʳʡ ʩʢʦʣʠʦʟ-ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʤʣʘʜʝʥʮʝʤ ʧʨʠ ʨʦʞʜʝ-
ʥʠʠ, ʚʳʟʚʘʥʥʳʡ ʨʘʟʣʠʯʥʳʤʠ ʩʙʦʷʤʠ ʚ ʨʘʟʚʠʪʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʤʘʪʝʨʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʅʝʡʨʦ-
ʤʳʰʝʯʥʳʡ ʩʢʦʣʠʦʟ- ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʩ ʦʩʥʦʚʥʳʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤ ʠʣʠ ʤʳʰʝʯʥʳʤ ʟʘʙʦʣʝʚʘ-
ʥʠʝʤ, ʪʘʢʠʤ ʢʘʢ ʮʝʨʝʙʨʘʣʴʥʳʡ ʧʘʨʘʣʠʯ ʠʣʠ ʤʳʰʝʯʥʘʷ ʜʠʩʪʨʦʬʠʷ. ʉʢʝʣʝʪʥʳʡ ʩʢʦʣʠʦʟ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 
ʣʶʜʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʢʦʩʪʝʡ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʪʘʢʠʤʠ ʢʘʢ ʩʧʦʥʜʠʣʦʣʠʩʪʝʟ ʠʣʠ ʜʠʩʧʣʘʟʠʷ ʪʘʟʦ-
ʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. 

ʏʝʤ ʨʘʥʴʰʝ ʙʫʜʝʪ ʟʘʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʩʢʦʣʠʦʟʘ, ʪʝʤ ʧʨʦʱʝ ʙʫʜʝʪ ʝʛʦ ʫʩʪʨʘʥʠʪʴ. ʋ ʣʶʜʝʡ, ʯʴʷ ʟʦ-
ʥʘ ʨʦʩʪʘ ʟʘʢʨʳʪʘ, ʫʩʪʨʘʥʠʪʴ ʩʢʦʣʠʦʟ ʤʦʞʥʦ ʪʦʣʴʢʦ ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʧʫʪʝʤ ʠʣʠ ʝʞʝʛʦʜʥʦ ʧʨʦʭʦʜʠʪʴ ʧʨʦ-
ʬʠʣʘʢʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ, ʚ ʮʝʣʷʭ ʥʝʜʦʧʫʱʝʥʠʷ ʧʨʦʛʨʝʩʩʠʠ ʩʢʦʣʠʦʟʘ ʚ ʙʫʜʫʱʝʤ. 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʩʢʦʣʠʦʟʘ ʫ ʧʘʮʠʝʥʪʘ, ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʝʛʦ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ. ʉʢʦʣʠʦʟ ʢʣʘʩʩʠ-
ʬʠʮʠʨʫʝʪʩʷ ʧʦ ʫʛʣʫ ʢʨʠʚʠʟʥʳ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʠʟʤʝʨʝʥʥʦʤʫ ʥʘ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʩʥʠʤʢʝ: 

1. ʃʝʛʢʠʡ ʩʢʦʣʠʦʟ (ʫʛʦʣ ʢʨʠʚʠʟʥʳ 10-20 ʛʨʘʜʫʩʦʚ). ʆʙʳʯʥʦ ʥʝ ʚʳʟʳʚʘʝʪ ʟʘʤʝʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʣʠ 
ʩʠʤʧʪʦʤʦʚ, ʟʘʤʝʪʝʥ ʪʦʣʴʢʦ ʥʘ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʩʥʠʤʢʘʭ. ʄʦʞʝʪ ʙʳʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʚʦ ʚʨʝʤʷ ʧʨʦʬʠ-
ʣʘʢʪʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ. ʊʨʝʙʫʝʪ ʨʝʛʫʣʷʨʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ.  

2. ʋʤʝʨʝʥʥʳʡ ʩʢʦʣʠʦʟ (ʫʛʦʣ ʢʨʠʚʠʟʥʳ 20-40 ʛʨʘʜʫʩʦʚ). ʀʤʝʝʪ ʚʠʜʠʤʳʝ ʧʨʠʟʥʘʢʠ, ʪʘʢʠʝ ʢʘʢ: 
ɸʩʠʤʤʝʪʨʠʷ ʧʣʝʯ ʠ ʪʘʟʘ, ʥʘʢʣʦʥ ʛʦʣʦʚʳ ʚʙʦʢ, ʨʝʙʝʨʥʳʡ ʛʦʨʙ 

3. ʊʷʞʝʣʳʡ ʩʢʦʣʠʦʟ (ʫʛʦʣ ʢʨʠʚʠʟʥʳ ʙʦʣʝʝ 40 ʛʨʘʜʫʩʦʚ). ʄʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 
ʜʣʷ ʟʜʦʨʦʚʴʷ, ʪʘʢʠʝ ʢʘʢ: ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʣʝʛʢʠʭ ʠ ʩʝʨʜʮʘ, ʙʦʣʴ ʠ ʜʠʩʢʦʤʬʦʨʪ, ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ-
ʜʚʠʞʥʦʩʪʠ. ʏʘʩʪʦ ʪʨʝʙʫʝʪ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʠʩʢʨʠʚʣʝʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ. 
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ɺʨʘʯ ʦʧʨʝʜʝʣʷʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʢʨʠʚʦʡ. ʉʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʵʪʦ- ʪʦʨʘ-
ʢʘʣʴʥʳʡ ʩʢʦʣʠʦʟ. ʇʨʠ ʥʘʣʠʯʠʠ ʪʘʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ʧʨʦʠʩʭʦʜʠʪ ʠʩʢʨʠʚʣʝʥʠʝ ʥʘ 
ʫʨʦʚʥʝ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ ʠ ʨʦʪʘʮʠʝʡ ʧʦʟʚʦʥʢʦʚ ʚʦʢʨʫʛ ʩʚʦʝʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ (ʦʪ Th1 ʜʦ Th12). ʃʶʤ-
ʙʘʣʴʥʳʡ ʩʢʦʣʠʦʟ ʠʣʠ ʩʢʦʣʠʦʟ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʊʘʢʦʝ ʠʩʢʨʠʚʣʝʥʠʝ ʯʘʩʪʦ ʨʘʟʚʠʚʘʝʪʩʷ 
ʩʦʚʤʝʩʪʥʦ ʩ ʩʢʦʣʠʦʟʦʤ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʇʨʠ ʜʘʥʥʦʤ ʚʠʜʝ ʩʢʦʣʠʦʟʘ ʧʦʟʚʦʥʦʯʥʳʡ ʩʪʦʣʙ 
ʧʨʠʦʙʨʝʪʘʝʪ ʬʦʨʤʫ ʙʫʢʚʳ S. ʊʘʢʞʝ ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʫʢʦʨʦʯʝʥʠʝ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʚʳʨʘʞʝʥʥʘʷ 
ʘʩʠʤʤʝʪʨʠʷ ʦʙʣʘʩʪʠ ʪʘʣʠʠ. 

ʊʦʨʘʢʦʣʶʤʙʘʣʴʥʳʡ ʩʢʦʣʠʦʟʦʤ ʥʘʟʳʚʘʶʪ ʠʩʢʨʠʚʣʝʥʠʝ, ʦʭʚʘʪʳʚʘʶʱʝʝ ʢʘʢ ʛʨʫʜʥʦʡ, ʪʘʢ ʠ ʧʦʷʩ-
ʥʠʯʥʳʡ ʦʪʜʝʣʳ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʕʪʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡï ʜʚʦʡʥʦʡ S-ʦʙʨʘʟʥʳʡ ʠʟʛʠʙ ʥʘ ʫʨʦʚʥʝ ʛʨʫʜʥʦʛʦ ʠ 
ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʦʚ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ ʢʠʬʦʟ ʠ ʣʦʨʜʦʟ ʤʦʛʫʪ ʙʳʪʴ ʚʨʦʞʜʝʥʥʳʤʠ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ. 
ɼʚʦʡʥʦʡ ʪʦʨʘʢʘʣʴʥʳʡ ʩʢʦʣʠʦʟ - ʵʪʦ, ʢʦʛʜʘ ʜʚʘ ʠʩʢʨʠʚʣʝʥʠʷ ʚ ʛʨʫʜʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ. ɸʥʘʣʦʛʠʯ-
ʥʦʝ ʠʩʢʨʠʚʣʝʥʠʝ, ʥʦ ʪʦʣʴʢʦ ʚ ʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ -ʜʚʦʡʥʦʡ ʣʶʤʙʘʣʴʥʳʡ ʩʢʦʣʠʦʟ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ 
ʙʦʣʝʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠʩʢʨʠʚʣʝʥʠʷ ʪʘʢʠʝ, ʢʘʢ ʪʨʦʡʥʦʡ ʩʢʦʣʠʦʟ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʘ ʪʨʠ ʠʩ-
ʢʨʠʚʣʝʥʠʷ ʠʩʢʨʚʣʝʥʠʷ: ʪʦʨʘʢʘʣʴʥʘʷ, ʣʶʤʙʘʣʴʥʘʷ ʠ ʪʦʨʘʢʦʣʶʤʙʘʣʴʥʘʷ. ʀ ʏʝʪʚʝʨʥʦʡ ʩʢʦʣʠʦʟ-ɻ ʪʦ ʜʚʫʭ-
ʩʪʦʨʦʥʥʷʷ ʪʦʨʘʢʘʣʴʥʘʷ ʠ ʜʚʫʭʩʪʦʨʦʥʥʷʷ ʣʶʤʙʘʣʴʥʘʷ. 

ʇʘʮʠʝʥʪʳ ʜʦʣʞʥʳ ʥʘʙʣʶʜʘʪʴʩʷ ʫ ʦʧʳʪʥʦʛʦ ʚʨʘʯʘ-ʚʝʨʪʝʙʨʦʣʦʛʘ ʠʣʠ ʦʨʪʦʧʝʜʘ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ 
ʩʢʦʣʠʦʟʘ ʚʦʟʤʦʞʥʦ ʙʳʩʪʨʦʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʠʩʢʨʠʚʣʝʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʠʭ 
ʦʨʛʘʥʦʚ. ʊʨʝʙʫʝʪ ʪʘʢʞʝ ʥʘʙʣʶʜʝʥʠʷ ʫ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ: ʧʫʣʴʤʦʥʦʣʦʛ, ʢʘʨʜʠʦʣʦʛ ʠ ʪ. ʜ. ʃʝʯʝʥʠʝ 
ʩʢʦʣʠʦʟʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ, ʪʘʢ ʠ ʦʧʝʨʘʪʠʚʥʳʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʯʠʥʳ ʠ ʚʳʨʘʞʝʥʥʦ-
ʩʪʠ ʧʘʪʦʣʦʛʠʠ, ʥʘʣʠʯʠʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ï ʚʘʞʥʦ, ʯʪʦʙʳ ʦʥʦ ʙʳʣʦ ʢʦʤ-
ʧʣʝʢʩʥʳʤ, ʧʦʩʪʦʷʥʥʳʤ, ʩʚʦʝʚʨʝʤʝʥʥʳʤ. 

ʇʨʠ ʩʢʦʣʠʦʟʘʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʪʨʘʚʤʳ, ʫʢʦʨʦʯʝʥʠʷʤʠ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʜʨʫʛʠʤʠ ʧʦ-
ʜʦʙʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʝʣʴʢʠ ʠʣʠ ʦʨʪʦʧʝʜʠʯʝʩʢʫʶ ʦʙʫʚʴ ʜʣʷ 
ʢʦʤʧʝʥʩʘʮʠʠ ʨʘʟʥʠʮʳ ʚ ʜʣʠʥʝ ʢʦʥʝʯʥʦʩʪʝʡ. ʂʦʥʩʝʨʚʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ ʩʢʦʣʠʦʟʦʚ ʚʢʣʶ-
ʯʘʝʪ ʚ ʩʝʙʷ ʩʧʝʮʠʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʠ ʥʦʰʝʥʠʝ ʢʦʨʩʝʪʘ. ʇʨʠ ʫʛʣʝ ʠʩʢʨʠʚʣʝʥʠʷ ʜʦ 15 ʛʨʘ-
ʜʫʩʦʚ ʚ ʦʪʩʫʪʩʪʚʠʝ ʨʦʪʘʮʠʠ ʧʦʢʘʟʘʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʛʠʤʥʘʩʪʠʢʘ ʠ ʧʣʘʚʘʥʴʝ. ʇʨʠ ʫʛʣʝ ʠʩʢʨʠʚʣʝ-
ʥʠʷ 15-20 ʛʨʘʜʫʩʦʚ ʩ ʦʪʢʨʳʪʦʡ ʟʦʥʦʡ ʨʦʩʪʘ ʢ ʛʠʤʥʘʩʪʠʢʝ ʜʦʙʘʚʣʷʶʪ ʢʦʨʩʝʪʦʪʝʨʘʧʠʶ. ʅʦʰʝʥʠʝ ʢʦʨʩʝʪʘ 
ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʜʥʝʚʥʦʝ, ʪʘʢ ʠ ʥʦʯʥʦʝ, ʚʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʘʤʦʛʦ ʢʦʨʩʝʪʘ. ɽʩʣʠ ʨʦʩʪ ʥʝ ʟʘʚʝʨʰʝʥ, ʨʝʢʦ-
ʤʝʥʜʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʥʦʰʝʥʠʝ ʢʦʨʩʝʪʘ ʞʝʩʪʢʦʡ ʬʠʢʩʘʮʠʠ ʥʝ ʤʝʥʝʝ 16 ʯʘʩʦʚ ʚ ʩʫʪʢʠ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦ 
ʧʦʜʦʙʨʘʥʥʳʤʠ ʛʠʤʥʘʩʪʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʣʘʚʘʥʴʝʤ, ʤʘʩʩʘʞʝʤ ʠ ʬʠʟʠʦʣʝʯʝʥʠʝʤ. ʇʦ-
ʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʟʦʥʳ ʨʦʩʪʘ ʢʦʨʩʝʪ ʠʩʢʣʶʯʘʶʪ ʠʟ ʣʝʯʝʥʠʷ, ʥʦ ʦʩʪʘʣʴʥʦʝ ʣʝʯʝʥʠʝ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ 
ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʤʳʰʮ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ. 

ɽʩʣʠ ʫʛʦʣ ʙʦʣʝʝ 40 ʛʨʘʜʫʩʦʚ, ʚʨʘʯ ʥʘʟʥʘʯʘʝʪ ʦʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ. ʇʦʢʘʟʘʥʠʷ ʢ ʦʧʝʨʘʮʠʠ ʦʧʨʝ-
ʜʝʣʷʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠ ʟʘʚʠʩʷʪ ʦʪ ʧʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ ʩʢʦʣʠʦʟʘ, ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʘ, ʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 
ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʠʜʘ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʜʝʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʩʝʨʚʘʪʠʚ-
ʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ. ʆʧʝʨʘʮʠʷ ʧʨʠ ʩʢʦʣʠʦʟʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʧʨʷʤʣʝʥʠʝ ʧʦʟʚʦʥʦʯʥʠʢʘ ʜʦ 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʛʣʘ. ʇʨʠ ʵʪʦʤ ʧʦʜʚʝʨʛʰʠʡʩʷ ʦʧʝʨʘʪʠʚʥʦʤʫ ʚʤʝʰʘʪʝʣʴʩʪʚʫ ʦʪʜʝʣ ʧʦʟʚʦʥʦʯʥʠʢʘ ʦʙʝʟ-
ʜʚʠʞʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɼʣʷ ʬʠʢʩʘʮʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝ-
ʮʠʘʣʴʥʳʝ ʧʣʘʩʪʠʥʳ, ʩʪʝʨʞʥʠ, ʢʨʶʯʢʠ ʠ ʚʠʥʪʳ, ʢʦʪʦʨʳʝ ʚʞʠʚʣʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʳʰʮʳ. ʇʦʩʣʝ 
ʪʘʢʦʡ ʦʧʝʨʘʮʠʠ ʧʦʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʜʚʠʞʝʥʠʷʭ, ʠ ʧʘʮʠʝʥʪʫ ʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ ʥʘ ʨʝʘʙʠʣʠʪʘʮʠʶ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʢʦʣʠʦʟ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ʀ ʝʩʣʠ ʚʦ-
ʚʨʝʤʷ ʟʘʤʝʪʠʪʴ ʝʛʦ ʥʘʣʠʯʠʝ, ʪʦ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʩʢʦʣʠ-
ʦʟʘ, ʤʦʞʥʦ ʦʩʪʘʥʦʚʠʪʴ ʝʛʦ ʧʨʦʛʨʝʩʩʠʶ, ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʚʳʣʝʯʠʪʴʩʷ.  
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ǳǧǦǧǶǤǰǩǭǤ ǡǭǰǮǧǱǟǬǧǤ ǤǢǭ ǮǭǩǟǦǟǬǧǾ 
ǧ ǮǯǭǱǧǡǭǮǭǩǟǦǟǬǧǾ  

ǳǿȑȑǿȔȍȁǿ ǯȇȌǿȑǿ ǯȇȌǿȑȍȁȌǿ*  
ǠȇȉȀȄȏȃȇȌǿ ǟȈȌǿȆǿ ǧȊțȓǿȑȍȁȌǿ* 
ǟȔȋȄȑȍȁ Ǧǿȏȇȓ ǢǿȊȇȋȍȁȇȖ* 

ʩʪʫʜʝʥʪʳ 2 ʢʫʨʩʘ ʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ,  

ǢȇȀǿȃȒȊȊȇȌǿ ǳȇȏȒȆǿ ǠȒȊǿȑȍȁȌǿ 
ʢ.ʤ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ, 

ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄʠʥʟʜʨʘʚʘ,  
ʋʬʘ 

 

 
ʎʝʣʴ: ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʬʦʨʤ ʠ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʚʩʝʩʪʦʨʦʥʥʝʝ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʝʛʦ ʬʠʟʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʫʢʨʝʧʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ 
ʉurpose: harmonious development of forms and functions of the human body, comprehensive im-

provement of its physical abilities, strengthening and preservation of health. 
 ʄʝʪʦʜʳ ʠʩʩʣʝʜoʚʘʥʠʷ: ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʫʯʝʙʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ 

ʦ ʟʥʘʥʠʝ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ, ʘ ʪʘʢ ʞʝ ʦ ʚʠʜʘʭ.  
ʊʩʞʝʪʫʛʙ ʭʡʠʡʰʞʪʣʧʜʧ ʛʧʪʨʡʫʙʦʡʸ ʬʰʙʲʡʮʪʸ: ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʮʝʣʠ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʨʝʜʩʪʚ ʬʠʟʠʯʝʩʢʦʛʦ 
ʚʦʩʧʠʪʘʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʝ (ʧʨʠʨʦʜʥʳʝ) ʬʘʢʪʦʨʳ:, ʩʦʣʥʮʝ, ʚʦʟʜʫʭ, ʚʦʜʘ; 
ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: ʨʝʞʠʤ ʜʥʷ, ʧʠʪʘʥʠʷ, ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ, ʛʠʛʠʝʥʘ ʞʠʣʠʱʘ, ʦʜʝʞʜʳ, ʦʙʫʚʠ; 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝ-
ʢʘ, ʝʛʦ ʧʦʢʘʟʘʥʠʷ, ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ, ʚʣʠʷʥʠʝ.  
ɻʠʧʦʜʠʥʘʤʠʷ (ʦʪʩʫʪʩʪʚʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ) ð ʬʘʢʪʦʨ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʤʠ 
ʙʦʣʝʝʪ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʬʠʩʥʳʭ ʨʘʙʦʪʥʠʢʦʚ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ, ʚʣʠʷʥʠʝ, ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʝ ʠ ʧʦʢʘʟʘʥʠʝ, ʧʨʦʬʠʣʘʢʪʠʢʘ 
ʨʘʟʚʠʪʠʷ, ʬʘʢʪʦʨʳ, ʬʦʨʤʳ. 
 

PHYSICAL EDUCATION AND ITS INDICATIONS AND CONTRAINDICATIONS 
 

Fattakhova Rinata Rinatovna, 
Bikberdina Ainaza Ilfatovna, 
Akhmetov Zarif Galimovich, 

Gibadullina Firuza Bulatovna 
 
Abstract: This article examines the impact of physical education on the human body, its indications, contrain-
dications, and effects. 
Physical inactivity is a factor in the development of diseases that affect most of humanity today. If we take any 
disease of a modern person as an example, then in the list of reasons for its occurrence you will definitely see 
a sedentary lifestyle. 
Key words: physical education, influence, contraindication, indication, prevention of development. 
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ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ. 
ʆʙʩʫʞʜʝʥʠʝ:  
ʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ (ʌɺ) ð ʵʪʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ, ʫʢʨʝʧʣʝʥʠʝ, ʘ 

ʪʘʢ ʞʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʜʦʨʦʚʴʷ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ ʚʘʞʥʳʭ 
ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʨʘʟʚʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʠ ʫʤʩʪʚʝʥʥʦʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, 
ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. 

ʂʫʨʩʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʤʦʛʫʪ ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʧʦʜ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʫʯʝʙʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʛʜʝ 
ʦʯʝʥʴ ʪʱʘʪʝʣʴʥʦ ʧʦʜʙʠʨʘʶʪʩʷ ʫʧʨʘʞʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʯʝʣʦʚʝʢʫ. ʕʪʦ 
ʠ ʣʝʛʢʘʷ ʘʪʣʝʪʠʢʘ, ʠ ʧʦʜʚʠʞʥʳʝ ʠʛʨʳ, ʠ ʢʘʨʜʠʦʥʘʛʨʫʟʢʠ. 

ʆʢʘʟʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʶʱʠʡ, ʥʦ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 
ʌʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ(ʌʈ) ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʚ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʢʨʫʞʘʶʱʠʭ ʫʩʣʦʚʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ ʚ ʢʘʞ-
ʜʳʡ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʆʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʠ ʨʘʟʚʠʚʘʶʱʠʝ ʟʥʘʯʝʥʠʷ ʌɺ ʚ ʞʠʟʥʠ: 

¶ ʉʧʦʩʦʙʩʪʚʫʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ; 

¶ ʇʦʚʳʰʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ; 

¶ ɺʣʠʷʝʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʚʣʠʷʥʠʷ ʠ ʢʦʨʨʝʢʮʠʠ ʥʘ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʠʣʠ ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ; 

¶  ʇʦʚʳʰʝʥʠʝ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʷʚʣʷʝʪʩʷ ʤʦʪʠʚʘʮʠʷ;  

¶ ʌʘʢʪʦʨ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ. 
ʇʦʩʣʝʜʩʪʚʠʷ ʦʪʩʫʪʩʪʚʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ. 
ʉʠʣʴʥʦ ʣʠ ʩʢʘʞʝʪʩʷ ʥʘ ʯʝʣʦʚʝʢʝ ʦʪʩʫʪʩʪʚʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ? ɹʝʟʫʩʣʦʚʥʦ, ʚʝʜʴ ʦʥʦ ʷʚ-

ʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʦʪʚʝʯʘʶʱʠʤ ʟʘ ʨʦʩʪ, ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʩʢʝʣʝʪʘ ʠ ʤʳʰʝʯʥʦʛʦ 
ʢʘʨʢʘʩʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʨʘʙʦʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʠʜʷʯʝʤ ʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʥʝ ʤʦʞʝʪ 
ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʩʘʤʳʝ ʪʠʧʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʩ ʦʩʘʥʢʦʡ, ʟʨʝʥʠʝʤ ʠ ʨʘʙʦʪʦʡ ʦʧʨʝ-
ʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʤʳʰʮ.  

ʊʘʢ ʞʝ, ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʢ ʥʘʙʦʨʫ ʣʠʰʥʝʛʦ ʚʝʩʘ, ʢ ʜʝ-
ʛʨʘʜʘʮʠʠ ʠ ʦʩʣʘʙʣʝʥʠʶ ʤʳʰʮ, ʢ ʧʨʦʙʣʝʤʘʤ ʩ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʦʡ. 

ɼʘʞʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʚʝʨʞʝʥʦ ʯʘʩʪʳʤ ʧʝʨʝʜʘʤ ʚ ʥʘʩʪʨʦʝʥʠʠ, ʚ ʦʱʫʱʝʥʠʠ ʫʩʪʘʣʦ-
ʩʪʠ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ, ʢ ʙʣʝʜʥʦʩʪʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ. ʄʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʙʝʩʩʦʥʥʠʮʘ. 

ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 
1. ɻʝʥʝʪʠʯʝʩʢa̫  ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ  
2. ʇʠʪʘʥʠʝ  
3. ɼʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 
4. ʉʦʥ 
5. ʕʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ  
6. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 
7. ʉʦʮʠʘʣʴʥʦ ï ɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʫʩʣʦʚʠʝ ʧʨʦʞʠʚʘʥʠʷ 
8. ʂʣʠʤʘʪ ï ʛeʦʛʨʘʬʠʯeʩʢʠʝ ʫcʣʦʚʠʷ  
ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 
ʆʯʝʚʠʜʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʦʢʘʟʳʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʦʨʛʘʥʠʟʤ. ʅʘʯʠʥʘʷ ʩ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʥʘ ʫʚʝʣʠʯʠ-
ʚʘʝʪʩʷ, ʧʝʨʝʧʘʜʳ ʥʘʩʪʨʦʝʥʠʷ ʤʠʥʠʤʘʣʠʟʠʨʫʶʪʩʷ. 

ʉʝʨʜʮʝ ʨʘʙʦʪʘʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʪʘʢ ʢʘʢ ʫʣʫʯʰʝʥ ʧʨʦʮʝʩʩ ʛʘʟʦʦʙʤʝʥʘ, ʚ ʪʢʘʥʠ ʧʦʩʪʫʧʘʝʪ 
ʜʦʩʪʘʪʦʯʥʦ ʢʠʩʣʦʨʦʜʘ, ʢʨʦʚʴ ʮʠʨʢʫʣʠʨʫʝʪ ʙʳʩʪʨʝʝ. 

ʀ ʚ ʩʪʘʨʦʩʪʠ ʵʪʦ ʜʘʩʪ ʩʚʦʠ ʧʣʦʜʳ: ʫʯʝʥʳʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʜʜʝʨʞʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʦʪʷ-
ʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʝʪ, ʠ ʚ ʩʪʘʨʦʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʘʥʠʡ ʩʥʠʞʘʝʪʩʷ ʧʦʯʪʠ ʚ 
ʜʚʘ ʨʘʟʘ. 
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ʌʦʨʤʳ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ: 

¶ ʌʠʟʢʫʣʴʪ-ʤʠʥʫʪʢʠ ʠ ʧʝʨʝʨʳʚʳ, ʥʘʧʨʠʤʝʨ ʚ ʰʢʦʣʝ, ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʫʪ ʫʯʝʥʠʢʫ ʥʝ ʫʩʪʘʪʴ ʠ ʥʝ 
ʧʝʨʝʫʩʝʨʜʩʪʚʦʚʘʪʴ ʥʘ ʫʨʦʢʝ, ʥʦ ʠ ʩʦʭʨʘʥʷʝʪ ʝʛʦ ʦʩʘʥʢʫ ʠ ʫʤʩʪʚʝʥʥʳʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

¶ ʋʪʨʝʥʥʷʷ ʟʘʨʷʜʢʘ ï ʧʨʷʤʦʡ ʧʫʪʴ ʢ ʙʦʜʨʦʤʫ ʥʘʯʘʣʫ ʜʥʷ. ʇʨʦʚʦʜʠʪʩʷ ʚ ʪʝʯʝʥʠʠ 15-20 ʤʠʥʫʪ ʠ 
ʩʧʦʩʦʙʩʪʚʫʝʪ: ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʠ ʬʠʟʠʯʝʩʢʦʤʫ ʧʦʜʲʝʤʫ, ʫʣʫʯʰʝʥʠʶ ʥʘʩʪʨʦʝʥʠʷ, ʧʦʚʳʰʘʝʪ ʚʦʟʙʫʜʠ-
ʤʦʩʪʴ ʠ ʧʦʜʚʠʞʥʦʩʪʴ ʧʦʯʪʠ ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. 

¶ ʉʧʦʨʪʠʚʥʳʝ ʠʛʨʳ ï ʧʦʤʦʛʘʶʪ ʢʘʢ ʤʦʨʘʣʴʥʦ, ʪʘʢ ʠ ʬʠʟʠʯʝʩʢʠ. ʆʥʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʝʨʜeʯʥʦ-ʩʦcʫʜʠʩʪʦʡ ʠ ʜʳʭaʪeʣʴʥʦʡ ʩʠʩʪeʤ, ʘ ʪʘʢʞʝ ʦʧʦʨʥʦ-ʜʚʠʛaʪʝʣʴʥʦʛʦ ʘʧ-
ʧʘʨaʪʘ, ʥeʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʯʝʣʦʚʝʢʘ, ʢʘʯʝʩʪʚʦ ʩʥʘ. 

ʇʦʢʘʟʘʥʠʷ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ: 
1. ʀʰʝʤʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ 
2. ʃʠʰʥʠʡ ʚʝʩ (ʦʞʠʨʝʥʠʝ) 
3. ʇʘʨʘʣʠʯ ʤʳʰʮ  
4. ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ  
ʇʨʦʪʠʚʦʧʦʢʘʟʘʥʠʝ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ: 
1. ʀʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ  
2. ʅʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ  
3. ɿʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ  
4. ɿʘʙʦʣʝʚʘʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ  
5. ʇʦʨʘʞʝʥʠʝ ʩʫʩʪʘʚʦʚ, ʢʦʩʪʝʡ, ʠ ʭʨʷʱʝʡ  
ʇʨʦʬʠʣʘʢʪʠʢʘ: 
1. ɼʝʣʘʡʪʝ ʟʘʨʷʜʢʫ ʧʦ ʫʪʨʘʤ. ɼʝʩʷʪʠʤʠʥʫʪʥʳʡ ʢʦʤʧʣʝʢʩ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʩʪʳʭ ʫʧʨʘʞʥʝʥʠʡ 

ʦʙʝʩʧʝʯʠʪ ʦʨʛʘʥʠʟʤ ʵʥʝʨʛʠʝʡ ʥʘ ʚʝʩʴ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ. 
2. ʇʝʰʠʡ ʪʫʨʠʟʤ. ɼʦʩʪʘʪʦʯʥʦ ʧʦʣʫʯʘʩʘ ʝʟʜʳ.  ʂʘʢ ʠʪʦʛ: ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ, ʫʣʫʯʰʝʥʠʝ ʛʘʟʦʦʙʤʝʥʘ ʠ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. 
3. ɿʘʥʷʪʠʷ ʚ ʙaʩʩʝʡʥʝ ʥʝ ʪʦʣʴʢʦ ʫʢʨʝʧʣʷʶʪ ʚʩʝ ʛʨʫʧʧʳ ʤʳʰʮ, ʫʣʫʯʰaʁ ʪ ʨaʙʦʪʫ ʩʝʨʜʮa, 

ʧʦʚʳʰaʁ ʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤa ʢ ʚʨeʜʥʳʤ ʚʦʟʜʝʡcʪʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨeʜʳ, ʥʦ ʠ ʷʚʣʷʶʪʩʷ ʭʦʨʦ-
ʰʠʤʠ ʪʨʝʥʠʨʦʚʢʘʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʙʨʦʩʠʪʴ ʣʠʰʥʠʡ ʚʝʩ ʠ ʧʦʜʪʷʥʫʪʴ ʪʝʣʦ. 

4. ɿʘʥʠʤʘʡʪʝʩʴ ʩʧʦʨʪʦʤ ʚʦ ʚʨʝʤʷ ʧʝʨʝʨʳʚʦʚ ʚ ʨʘʙʦʪʝ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, 5 ʤʠʥʫʪ ʜʦʩʪʘʪʦʯʥʦ, 
ʯʪʦʙʳ ʨʘʩʩʣʘʙʠʪʴ ʪʝʣʦ ʠ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ɿʘʢʣʶʯʝʥʠʝ: 
ʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʟʜʦʨʦʚʴʷ, ʦʥʦ ʧʨʠʟʚʘʥʦ ʥʝ ʪʦʣʴʢʦ ʫʢʨʝ-

ʧʠʪʴ ʟʜʦʨʦʚʴʝ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʛʘʨʤʦʥʠʯʥʦʝ ʠʭ ʬʠʟʠʯʝʩʢʦʝ ʠ ʫʤʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ. 
ʈʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʧʦʟʚʦʣʷʶʪ ʚʳʙʨʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ, 

ʧʦʜʭʦʜʷʱʠʡ ʢʘʞʜʦʤʫ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʟʜʦʨʦʚʴʷ ʠ ʨʘʟʚʠʪʠʷ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɼʦʣʤʘʪʦʚʘ ʉ.ɽ.  
ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʤʝʜʠʮʠʥʩʢʦʡ ʙʠʦʭʠʤʠʠ 

ʌɻɹʆʋ ɺʆ çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 
ʛ. ʂʝʤʝʨʦʚʦ 

 

 
ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʸ ð ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʥʘ ʞʝʥʩʢʫʶ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ 

ʩʠʩʪʝʤʫ 
ʉʞʠʬʤʵʫʙʫʴ ʡʮ ʧʚʪʬʟʝʞʦʡʸ 
1. ʀʥʩʫʣʠʥ ʷʚʣʷʝʪʩʷ ʛʦʨʤʦʥʦʤ, ʢʦʪʦʨʳʡ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʦʡ, ʢʦʪʦʨʳʡ ʨʝ-

ʛʫʣʠʨʫʝʪ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ.  ɽʩʣʠ ʦʨʛʘʥʠʟʤ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʩʧʨʠʠʤʯʠʚʳʤ ʢ ʠʥʩʫʣʠʥʫ, ʫʨʦʚʝʥʴ 
ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ ʚʳʟʳʚʘʝʪ ʪʘʢʠʝ ʧʘʪʦʣʦʛʠʠ, ʢʘʢ: 

¶ ɼʠʘʙʝʪ 2 ʪʠʧʘ . ɼʠʘʙʝʪ 2 ʪʠʧʘ ð ʵʪʦ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʨʛʘʥʠʟʤ ʪʝʨʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 
ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʥʩʫʣʠʥ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʭʨʦʥʠʯʝʩʢʦʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. 

¶ ʉʠʥʜʨʦʤ ʧʦʣʠʢʠʩʪʦʟʥʳʭ ʷʠʯʥʠʢʦʚ. ʉʠʥʜʨʦʤ ʧʦʣʠʢʠʩʪʦʟʥʳʭ ʷʠʯʥʠʢʦʚ (ʉʇʂʗ) ð ʧʨʝʜʩʪʘʚʣʷ-
ʝʪ ʩʦʙʦʡ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʨʘʟʫʶʪʩʷ ʢʠʩʪʳ ʥʘ ʷʠʯʥʠʢʘʭ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʛʦʨʤʦʥʘʣʴ-
ʥʳʡ ʙʘʣʘʥʩ ʠ ʬʝʨʪʠʣʴʥʦʩʪʴ. ʇʦʣʠʢʠʩʪʦʟ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ, ʙʝʩʧʣʦʜʠ-
ʝʤ ʠ ʜʨʫʛʠʤʠ ʩʠʤʧʪʦʤʘʤʠ. 

¶ ʆʞʠʨʝʥʠʝ . ʆʞʠʨʝʥʠʝ ʩʘʤʦ ʧʦ ʩʝʙʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ. ʆʢʦʣʦ 25-
50% ʚʟʨʦʩʣʳʭ ʩ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʩʪʨʘʜʘʶʪ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ. ʃʶʜʠ ʩ ʦʞʠʨʝʥʠʝʤ ʙʦʣʝʝ 

ɹʦʦʧʫʙʯʡʸ: ʀʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ (ʀʈ) ï ʵʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʤʝʥʴʰʘʝʪʩʷ 
ʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ ʫʩʚʘʠʚʘʪʴ ʛʣʶʢʦʟʫ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʥʩʫʣʠʥʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʨʦʠʩ-
ʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʣʝʪʦʢ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ ʢ ʩʘʭʘʨʦʩʥʠʞʘʶʱʝʤʫ ʵʬʬʝʢʪʫ 
ʠʥʩʫʣʠʥʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʀʈ ʥʘ ʞʝʥʩʢʦʝ ʟʜʦʨʦʚʴʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʞʝʥʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ, ʠʥʩʫʣʠʥ. 
 

INSULIN RESISTANCE AND WOMEN'S REPRODUCTIVE HEALTH 
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Annotation: Insulin resistance (IR) is a pathological condition in which the ability of body cells to absorb glu-
cose under the influence of insulin decreases. In other words, there is a decrease in the sensitivity of cells of 
various tissues and organs to the hypoglycemic effect of insulin. This article examines the impact of IR on 
women's health. 
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ʩʢʣʦʥʥʳ ʢ ʙʝʩʧʣʦʜʠʶ, ʦʩʦʙʝʥʥʦ ʪʝ, ʢʪʦ ʨʝʟʠʩʪʝʥʪʝʥ ʢ ʠʥʩʫʣʠʥʫ. ʃʶʜʠ ʩ ʦʞʠʨʝʥʠʝʤ ʪʘʢʞʝ ʧʦʜʚʝʨʛʘʶʪʩʷ 
ʧʦʚʳʰʝʥʥʦʤʫ ʨʠʩʢʫ ʨʘʟʚʠʪʠʷ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʠ ʉʇʂʗ. 

2. ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʩʫʣʠʥʘ ʦʭʚʘʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ, ʚʢʣʶʯʘʷ ʫʛʣʝʚʦʜʥʳʡ 
ʦʙʤʝʥ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʷ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʞʠʨʦʚʦʡ ʠ ʙʝʣʢʦʚʳʡ ʦʙʤʝʥʳ, ʬʫʥʢʮʠʠ ʢʣʝʪʦʢ ʵʥʜʦʪʝ-
ʣʠʷ, ʩʠʥʪʝʟ ɼʅʂ, ʨʝʛʫʣʷʮʠʶ ʪʨʘʥʩʢʨʠʧʮʠʠ ʛʝʥʦʚ,  ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ. 

3. ʈʝʧʨʦʜʫʢʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʫ ʞʝʥʱʠʥ ʧʨʠ ʦʞʠʨʝʥʠʠ ʧʨʷʚʣʷʶʪʩʷ ʯʝʨʝʟ ʥʝʨʝʛʫʣʷʨʥʳʝ ʤʝʥ-
ʩʪʨʫʘʣʴʥʳʝ ʮʠʢʣʳ, ʛʠʧʦʤʝʥʩʪʨʫʘʣʴʥʳʝ ʩʠʥʜʨʦʤ, ʚʪʦʨʠʯʥʫʶ ʘʤʝʥʦʨʝʶ, ʛʠʧʝʨʧʣʘʩʪʠʯʝʢʩʠʝ ʠʟʤʝʥʝʥʠʷ 
ʚ ʵʥʜʦʤʝʪʨʠʠ ʠ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʙʝʩʧʣʦʜʠʷ. 

4. ʉʠʩʪʝʤʥʳʡ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʚʳʟʳʚʘʝʤʳʡ ʦʞʠʨʝʥʠʝʤ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ, 
ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ  ʨʘʟʣʠʯʥʳʤ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ ʥʘ 
ʞʝʥʩʢʫʶ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʷ ʥʘʨʫʰʝʥʠʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʬʫʥʢʮʠʡ ʷʠʯʥʠʢʦʚ. 

5. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʉʇʂʗ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʟʚʠʪʠʝ ʀʈ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ. ɼʠʩʬʫʥʢʮʠʷ ʨʝʮʝʧʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʳʨʘ-
ʙʦʪʢʠ ʛʦʨʤʦʥʦʚ, ʚʳʟʳʚʘʝʪ ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʶ. ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠʥʩʫʣʠʥʘ ʚ ʢʨʦʚʠ ʥʘʨʫʰʘʝʪ ʨʘʙʦ-
ʪʫ  ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-̫ ʠʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʫʚʝʣʠʯʠʚʘʷ ʚʳʨʘʙʦʪʢʫ ʛʦʨʤʦʥʦʚ. ʀʥʩʫʣʠʥ ʤʦʜʝʣʠ-
ʨʫʝʪ ʩʪʝʨʦʠʜʦʛʝʥʝʟ, ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʛʣʦʙʫʣʠʥʘ, ʩʚʷʟʳʚʘʶʱʝʛʦ ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ, 
ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʩʠʣʠʚʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʥʜʨʦʛʝʥʦʚ ʷʠʯʥʠʢʘʤʠ. ʕʪʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝ-
ʥʠʷ ʬʦʨʤʠʨʫʶʪ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʉʇʂʗ. 

 
ʉʡʪ. 1. ʊʨʧʪʧʚ ʛʧʠʝʞʢʪʫʛʡʸ ʁʉ ʦʙ ʨʧʤʡʣʡʪʫʧʠ ʸʡʰʦʡʣʧʛ 

 
ɻʴʛʧʝ: ʀʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʤʥʦʛʠʭ ʚʥʫʪʨʝʥʥʠʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʉʇʂʗ, ʠ ʚʣʠʷʝʪ ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʡ ʙʘʣʘʥʩ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʞʝʥ-
ʱʠʥ. 
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ǰǯǟǡǬǧǱǤǪǻǬǺǨ ǟǬǟǪǧǦ ǧǦǫǤǬǤǬǧǾ 
ǠǧǭǴǧǫǧǶǤǰǩǧǴ ǮǭǩǟǦǟǱǤǪǤǨ ǩǯǭǡǧ Ǯǯǧ 
ǟǬǤǫǧǾǴ ǰǯǤǣǬǤǨ ǧ ǱǾǥǤǪǭǨ ǰǱǤǮǤǬǧ ǰ 
ǩǭǫǭǯǠǧǣǬǭǨ ǮǟǱǭǪǭǢǧǤǨ 

ǠȄȊȞȌȉȇȌǿ ǤȊȇȆǿȁȄȑǿ ǮǿȁȊȍȁȌǿ 
ʩʪʫʜʝʥʪʢʘ 
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ʋʆ çɻʦʤʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ. 
ɸʥʝʤʠʷ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʫ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʩʪʨʘʜʘʶʱʠʭ ʦʥʢʦʣʦʛʠ-

ʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʕʪʦ ʩʦʩʪʦʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʭʦʜ ʦʩʥʦʚ-
ʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʘʥʝʤʠʠ ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ 
ʩ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʨʷʜ ʘʥʘʣʠʟʦʚ [1]. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʘʥʝʤʠʠ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʙʱʝʛʦ ʘʥʘ-
ʣʠʟʘ ʢʨʦʚʠ, ʚʢʣʶʯʘʶʱʠʝ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ, ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ, ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʵʨʠʪʨʦʮʠʪʦʚ, 
ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ ʠ ʛʝʤʘʪʦʢʨʠʪ [2, ʩ.27]. ʊʘʢʞʝ ʚʘʞʝʥ ʙʠʦʭʠʤʠʯʝʩʢʠʡ 
ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʬʝʨʨʠʪʠʥʘ ʠ ʪʨʘʥʩʬʝʨʨʠʥʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦ-

ɹʦʦʧʫʙʯʡʸ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʝʤʠʷʤʠ ʩʨʝʜʥʝʡ ʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʝʡ ʦʙʥʘʨʫʞʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 
ʩʥʠʞʝʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ, ʞʝʣʝʟʘ ʠ ʬʝʨʨʠʪʠʥʘ ʧʨʠ ʘʥʝʤʠʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʚʩʘʩʳʚʘʥʠʷ ʞʝʣʝʟʘ. 
ʈʘʟʣʠʯʠʷ ʚ CRP ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʞʜʫ ʩʪʝʧʝʥʷʤʠ ʘʥʝʤʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. ɸʢʪʠʚʥʦʩʪʴ 
ɻɻʊ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʪʷʞʝʣʦʡ ʘʥʝʤʠʠ, ʫʢʘʟʳʚʘʷ ʥʘ ʧʝʯʝʥʦʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʳʷʚʣʝʥʳ ʢʦʤʦʨʙʠʜʥʳʝ 
ʩʦʩʪʦʷʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʫʯʝʪʘ ʧʨʠ ʣʝʯʝʥʠʠ ʘʥʝʤʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʥʝʤʠʷ, ʞʝʣʝʟʦ, ʚʦʩʧʘʣʝʥʠʝ, ʬʝʨʤʝʥʪʳ ʧʝʯʝʥʠ, ʢʦʤʦʨʙʠʜʥʦʩʪʴ. 
 

COMPARATIVE ANALYSIS OF CHANGES IN BLOOD BIOCHEMICAL PARAMETERS IN MODERATE 
AND SEVERE ANEMIA WITH COMORBID PATHOLOGY 
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Annotation. In patients with moderate and severe anemias, a statistically significant decrease in hemoglobin, 
iron, and ferritin associated with iron malabsorption has been found. Differences in CRP and enzymatic activity 
between the degrees of anemia are insignificant. GGT activity is intensified in severe anemia, indicating liver 
diseases. Comorbid conditions requiring consideration in the treatment of anemias have been identified. 
Key words: anemia, iron, inflammation, liver enzymes, comorbidity. 
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ʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʫʥʢʮʠʷ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʤʦʛʫʪ ʪʘʢʞʝ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʜʣʷ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʩʦʩʪʦʷʥʠʷ [3]. 
ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʜʠʘʛʥʦʟ ʘʥʝ-

ʤʠʠ, ʦʧʨʝʜʝʣʠʪʴ ʝʝ ʚʠʜ ʠ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ. ʕʪʦ ʚʘʞʥʦ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʘʜʝʢʚʘʪʥʦʛʦ ʣʝʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ 
ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʤʦʞʥʳʝ ʦʩʣʦʞʥʝʥʠʷ. 

 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʘʥʝʤʠʷʤʠ ʩʨʝʜʥʝʡ ʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ ʢʦʤʦʨʙʠʜʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʠ ʦʥʢʦ-
ʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
1. ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʝʤʠʷʤʠ ʩʨʝʜʥʝʡ ʠ ʪʷ-

ʞʝʣʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʢʦʤʦʨʙʠʜʥʦʡ ʧʘʪʦʣʦ-
ʛʠʝʡ. 

2. ʆʮʝʥʢʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ: ʛʝʤʦʛʣʦʙʠʥ (Hb), ʬʝʨʨʠʪʠʥ, ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ 
(CRP), ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ, ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ (ɸʃʊ), ʘʩʧʘʨʪʘʪʘʤʠʥʦ-
ʪʨʘʥʩʬʝʨʘʟʘ (ɸʉʊ), ɔ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʬʝʨʘʟʘ (ɻɻʊ) ʚ ʜʠʥʘʤʠʢʝ ʣʝʯʝʥʠʷ. 

3. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ GraphPad 
Prism 10.2.2. ʀʩʧʦʣʴʟʦʚʘʣʠ ʪʝʩʪ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʂʦʣʤʦʛʦʨʦʚʫ-ʉʤʠʨʥʦʚʫ, ʦʮʝʥʢʫ ʚʳʙʨʦ-
ʩʦʚ, ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦ ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʠ ʥʝʧʘʨʥʦʤʫ t-ʪʝʩʪʫ.  

4. ʉʨʘʚʥʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʝʤʠʷʤʠ ʩʨʝʜʥʝʡ 
ʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. 

 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʝʤʠʝʡ ʩʨʝʜʥʝʡ ʠ ʪʷʞʝʣʦʡ ʩʪʝ-

ʧʝʥʠ ʚʳʷʚʠʣ ʥʝʩʢʦʣʴʢʦ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʋʨʦʚʝʥʴ Hb ʫ ʞʝʥʱʠʥ ʚʘʨʴʠʨʫʝʪ ʦʪ 49,0 ʜʦ 90,0 ʛ/ʣ, ʘ ʫ ʤʫʞ-
ʯʠʥ ð ʦʪ 40,0 ʜʦ 78,0 ʛ/ʣ. ʋ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʘʩʴ ʪʷʞʝʣʘʷ ʘʥʝʤʠʷ. 

ʋʨʦʚʝʥʴ ʬʝʨʨʠʪʠʥʘ ʫ ʞʝʥʱʠʥ ʚʘʨʴʠʨʫʝʪ ʦʪ 7,4 ʜʦ 445,2 ʤʢʛ/ʣ, ʘ ʫ ʤʫʞʯʠʥ ð ʦʪ 8,3 ʜʦ 1237,0 
ʤʢʛ/ʣ. ʇʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ï ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʝʨʨʠʪʠʥʘ, ʥʘʙʣʶʜʘʚʰʝʝʩʷ ʫ ʧʘʮʠʝʥʪʦʚ.  

ʋʨʦʚʝʥʴ CRP ʫ ʞʝʥʱʠʥ ʚʘʨʴʠʨʫʝʪ ʦʪ 3,0 ʜʦ 50,8 ʤʛ/ʣ, ʘ ʫ ʤʫʞʯʠʥ ð ʦʪ 4,1 ʜʦ 325,9 ʤʛ/ʣ.  
ʋʨʦʚʥʠ ʞʝʣʝʟʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʧʘʮʠʝʥ-

ʪʳ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ɸʃʊ ʠ ɸʉʊ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ ʠʣʠ ʟʘʙʦʣʝʚʘʥʠʝ ʧʝʯʝ-
ʥʠ. ʊʘʢʞʝ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ɻɻʊ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʧʨʦʙʣʝʤʘʤʠ ʧʝʯʝʥʠ ʠʣʠ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ. 

ʊʝʩʪ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʂʦʣʤʦʛʦʨʦʚʫ-ʉʤʠʨʥʦʚʫ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʧʘʮʠʝʥ-
ʪʦʚ ʩ ʘʥʝʤʠʝʡ ʩʨʝʜʥʝʡ ʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝ-
ʥʠʝʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʬʝʨʨʠʪʠʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʝʤʠʝʡ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʠ ʜʣʷ 
CRP ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʝʤʠʝʡ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ. ʀʟ-ʟʘ ʵʪʦʛʦ ʜʣʷ ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟ-
ʣʠʯʠʡ ʚ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʙʳʣ ʧʨʠʤʝʥʝʥ ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʛʨʫʧʧʘʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1.  
 

ʋʙʚʤʡʯʙ 1 
ɺʡʧʮʡʥʡʰʞʪʣʡʞ ʨʧʣʙʠʙʫʞʤʡ ʨʤʙʠʥʴ ʣʩʧʛʡ ʬ ʨʙʯʡʞʦʫʧʛ ʪ ʟʞʤʞʠʧʝʞʭʡʯʡʫʦʧʢ ʙʦʞʥʡʞʢ 

(ʪʩʞʝʦʞʞ Ñ ʧʱʡʚʣʙ ʪʩʞʝʦʞʜʧ) 
ʈʧʣʙʠʙʫʞʤʡ ɹʦʞʥʡʸ ʪʩʞʝʦʞʢ ʪʫʞʨʞʦʡ ɹʦʞʥʡʸ ʫʸʟʞʤʧʢ ʪʫʞʨʞʦʡ  

Hb, ʛ/ʣ 78,4 Ñ 2,69 60,3 Ñ 4,03 ** 

ʌʝʨʨʠʪʠʥ, ʤʢʛ/ʣ 66,6 Ñ 22,2 15,5 Ñ 2,94 * 

CRP, ʤʛ/ʣ 16,6 Ñ 4,32 19,9 Ñ 5,52  

ɾʝʣʝʟʦ, ʤʢʤʦʣʴ/ʣ 7,83 Ñ 1,68 3,38 Ñ 0,39 * 

ɸʃʊ, ɽʜ/ʣ 23,0 Ñ 4,28 12,9 Ñ 1,72  

ɸʉʊ, ɽʜ/ʣ 29,1 Ñ 3,95 21,2 Ñ 2,78  

ɻɻʊ, ɽʜ/ʣ 23,7 Ñ 4,32 50,3 Ñ 9,58 * 

ʇʨʠʤʝʯʘʥʠʝ: ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ: * - p < 0,05, ** - p < 0,01. 
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ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʘʥʝʤʠʠ ʦʪʤʝʯʝʥʳ ʩʥʠʞʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠ-
ʥʘ, ʞʝʣʝʟʘ, ʬʝʨʨʠʪʠʥʘ, ʧʨʠʯʝʤ ʧʨʠ ʘʥʝʤʠʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʫʢʘʟʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʥʠʞʝʥʳ ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʠ ʟʥʘʯʠʤʦ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʚʩʘʩʳʚʘʥʠʷ ʠ ʫʩʚʘʠʚʘʥʠʷ ʞʝʣʝʟʘ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ [4].  

ʈʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ CRP, ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ɻɻʊ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ 
ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʘʥʝʤʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳ. ɸʢʪʠʚʥʦʩʪʴ ɻɻʊ ʧʦʚʳʰʝʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʦʡ 
ʩʪʝʧʝʥʴʶ ʘʥʝʤʠʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʤʦʨʙʠʜʥʦʩʪʴ ʧʝʯʝʥʠ. ɺʦʟʤʦʞʥʦ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 
ʦʨʛʘʥʠʟʤʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʝʯʝʥʠ, ʩʧʦʩʦʙʥʳ ʫʩʫʛʫʙʠʪʴ ʪʝʯʝʥʠʝ ʘʥʝʤʠʡ. 

 
ɿʘʢʣʶʯʝʥʠʝ 
ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʘʥʝʤʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ, ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ ʩʨʝʜʠ ʧʘ-

ʮʠʝʥʪʦʚ ʦʙʦʝʛʦ ʧʦʣʘ. ʇʦʢʘʟʘʪʝʣʠ ʚʦʩʧʘʣʝʥʠʷ (CRP) ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʚʳʰʝʥʳ, ʥʘʙʣʶʜʘʶʪʩʷ 
ʥʘʨʫʰʝʥʠʷ ʬʝʨʤʝʥʪʦʚ ʧʝʯʝʥʠ. ʂʦʤʦʨʙʠʜʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʀɹʉ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʘʨʪʝʨʠʘʣʴ-
ʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʠ ʜʨʫʛʠʝ, ʫʩʫʛʫʙʣʷʶʪ ʪʝʯʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 
ʧʨʠ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʝʤʠʷʤʠ. 
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ǢȇȀǿȃȒȊȊȇȌǿ ǳȇȏȒȆǿ ǠȒȊǿȑȍȁȌǿ 
ʢ.ʤ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ.  

ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄʠʥʟʜʨʘʚʘ, 
ʋʬʘ 

 

 
ʎʝʣʴ: ʫʟʥʘʪʴ ʦ ʚʠʜʘʭ ʦʧʫʭʦʣʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʧʦʥʷʪʴ, ʢʘʢʦʝ ʣʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦ ʠ ʧʨʠʤʝʥʠ-

ʤʦ ʜʣʷ ʫʜʘʣʝʥʠʷ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʝʡ. 
ʈurpose: learn about the types of brain tumors, and understand, what treatment is optimal and applica-

ble for removing glial tumors.   
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʫʯʝʙʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʩʦʙʠʷ, ʩʪʘʪʴʠ. 
 

I. ʆʙʰʦʞʥ ʪ ʧʪʦʧʛʦʧʜʧ. 
ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʛʦʚʦʨʠʪʴ ʦʙ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, ʩʪʦʠʪ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ. ʄʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʠʭ ʧʦ ʜʚʫʤ ʛʨʫʧʧʘʤ: ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʦʧʫʭʦʣʠ. 
ʂ ʧʝʨʚʠʯʥʳʤ ʤʳ ʦʪʥʝʩʝʤ ʛʣʠʦʙʣʘʩʪʦʤʳ ʠ ʛʣʠʦʤʳ. ʆʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʠʟ ʪʢʘʥʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʠʣʠ ʝʛʦ ʦʙʦʣʦʯʝʢ.  ɸ ʚʪʦʨʠʯʥʳʝ ʦʧʫʭʦʣʠ ï ʵʪʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟ-
ʮʘ. 

ʊʘʢʞʝ, ʩʫʱʝʩʪʚʫʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʢʣʝʪʦʯʥʦʤʫ ʩʦʩʪʘʚʫ. 
1. ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʠʟ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʢʦʣʦ 60-65% ʦʪ ʚʩʝʭ ʩʣʫʯʘʝʚ. 

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʚʥʫʪʨʠʤʦʟʛʦʚʳʭ ʦʧʫʭʦʣʝʡ, ʢʘʢ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥ-
ʥʳʭ, ʪʘʢ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ, ʥʘ ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʯʝʣʦʚʝʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʣʠʘʣʴʥʳʭ. 
ʏʪʦ ʪʘʢʦʝ ʦʧʫʭʦʣʠ? ʆʧʫʭʦʣʠ ï ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʷ ʨʘʟʨʘʩʪʘʥʠʝ ʜʦʯʝʨʥʠʭ ʢʣʝʪʦʢ, ʯʪʦ ʥʘʰ ʦʨʛʘ-
ʥʠʟʤ ʥʝ ʚ ʩʠʣʘʭ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ. ɹʝʩʢʦʥʪʨʦʣʴʥʦʝ ʜʝʣʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢʘʢ ʢ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ, ʪʘʢ 
ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʧʫʭʦʣʠ, ʛʣʠʦʤʘ, ʥʝʡʨʦʭʠʨʫʨʛʠʷ, ʦʥʢʦʣʦʛʠʷ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ. 
 

GLIAL TUMORS 
 

Shvyndenkova Ekaterina Dmitrievna, 
Bukina Daria Dmitrievna, 

Akhynova Adelia Rimovna, 
Gibadullina Firuza Bulatovna 

 
Abstract: in this article, we will look at the effect of tumors, both benign and malignant, on the human brain, in 
particular, glial tumors.  
What is a tumor? Tumors are pathological conditions of proliferation of daughter cells that our body cannot 
control. Uncontrolled division can lead to both malignant and benign formations 
Key words: tumors, glioma, neurosurgery, oncology, modern methods. 
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2. ʈʘʟʚʠʚʘʶʪʩʷ ʠʟ ʪʢʘʥʝʡ ʤʦʟʛʦʚʳʭ ʦʙʦʣʦʯʝʢ. ʄʦʞʥʦ ʦʪʥʝʩʪʠ ʤʝʥʠʥʛʠʦʤʳ. ɺʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ. 
3. ʈʘʟʚʠʚʘʶʪʩʷ ʚ  ʯʝʨʝʧʥʳʭ ʥʝʨʚʘʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʥʝʚʨʠʥʦʤʳ. 
4. ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠʭ ʜʨʫʛʠʭ ʦʯʘʛʦʚ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ. 
5. ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʛʠʧʦʬʠʟʘ. 
ʅʦ ʩʘʤʦʡ ʚʘʞʥʦʡ ʜʣʷ ʥʘʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʆɻʄ ʥʘ ʛʦʬʫʩʡʥʧʠʜʧʛʴʞ ʠ 

ʛʦʞʥʧʠʜʧʛʴʞ.  
ɺʥʫʪʨʠʤʦʟʛʦʚʳʝ ʦʧʫʭʦʣʠ, ʠʣʠ ʦʧʫʭʦʣʠ ʛʣʠʠ ï ʧʝʨʚʠʯʥʳʝ ʦʧʫʭʦʣʠ ʎʅʉ. ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʠʟ ʢʣʝʪʦʢ 

ʛʣʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʰʠʨʥʦʝ ʠ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʢʘʢ ʥʝʡʨʦʭʠʨʫʨʛʠʠ, ʪʘʢ ʠ ʦʥʢʦʣʦʛʠʠ, ʛʣʠʘʣʴ-
ʥʳʝ ʦʧʫʭʦʣʠ ʙʳʣʠ ʠ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠ ʩʦʩʪʘʚʣʷʶʪ ʧʦʨʷʜʢʘ 45% ʩʣʫʯʘʝʚ. ʄʦʞʥʦ ʩʢʘ-
ʟʘʪʴ, ʧʦʯʝʤʫ ʧʨʦʙʣʝʤʘ ʛʣʠʦʤ ʪʘʢ ʘʢʪʫʘʣʴʥʘ. ɺʦ-ʧʝʨʚʳʭ, ʠʟ ʛʦʜʘ ʚ ʛʦʜ, ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʵʪʦʡ ʧʘʪʦʣʦ-
ʛʠʝʡ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʜʦʩʪʠʞʝʥʠʡ ʠ ʫʩʧʝʭʦʚ ʚ ʣʝʯʝʥʠʠ ʛʣʠʦʤ ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʤʘʣʦ. 

ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʢʣʠʥʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʝʡ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. ʆʩʥʦʚʘ 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ ï ɻ ʪʦ ʣʦʢʘʣʠʟʘʮʠʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʠ ʪʦ, ʢʘʢ ʦʥʦ ʚʦʟʥʠʢʣʦ, ʧʨʠʯʠʥʳ.  

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʥʦʚʦ-
ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʪʦ ʯʘʩʪʦʪʘ ʧʦʨʘʞʝʥʠʷ ʛʣʠʘʣʴʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʚ ʧʦʣʫʰʘʨʠʷʭ 
ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70% ʚʩʝʭ ʩʣʫʯʘʝʚ. ʉʶʜʘ ʪʘʢ ʞʝ ʚʢʣʶʯʝʥʳ ʨʘʟʜʝʣʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟ-
ʛʘ. 

ɼʘʣʝʝ, ʠʜʝʤ ʥʘ ʫʤʝʥʴʰʝʥʠʝ. ʕʪʦ ʠ ʦʧʫʭʦʣʠ ʞʝʣʫʜʦʯʢʦʚ ʤʦʟʛʘ (7-7,2%), ʤʦʟʞʝʯʢʘ (ʦʢʦʣʦ 4-4,5%), 
ʩʪʚʦʣʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (6%), ʟʨʠʪʝʣʴʥʳʭ ʥʝʨʚʦʚ (1-1,5%). 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʦʞʝ ʚʘʞʥʘ, ʠ ʚʳʜʝʣʷʝʪ: 
 1) aʩʪʨʦʮʠʪʘʨʥʳʝ ʦʧʫʭʦʣʠ; 
2) ʦʣʠʛʦʜeʥʜʨʦʛʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ; 
3) ʦʣʠʛʦaʩʪʨʦʮʠʪʘʨʥʳʝ ʦʧʫʭʦʣʠ; 
4) ʵʧʠʥʜʠʤʘʨʥʳʝ ʦʧʫʭʦʣʠ; 
5) ʦʧʫʭʦʣʠ ʭʦʨʠʦʠʜʥʦʛʦ ʩʧʣʝʪʝʥʠʷ; 
6) ʜʨʫʛʠʝ ʥʝʡʨʦʵʧʠʪʝʣʠaʣʴʥʳʝ ʦʧʫʭʦʣʠ; 
7) ʥʝʡʨʦʥʘʣʴʥʳʝ ʠ ʩʤʝʰaʥʥʳʝ ʥʝʡʨʦʥʘʣʴʥʦ-ʛʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ; 
8) ʦʧʫʭʦʣʠ ʰʠʰʢʦʚʠʜʥʦʡ ʞʝʣʝʟʳ; 
9) ʵʤʙʨʠʦʥʘʣʴʥʳʝ ʦʧʫʭʦʣʠ. 
 

II. ɼʤʡʧʥʙ ʶʫʧ?  
ɻʣʠʦʤʦʡ ʥʘʟʳʚʘʶʪ ʦʧʫʭʦʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ ʚʥʫʪʨʠʤʦʟʛʦʚʳʝ, ʢʦʪʦʨʳʝ ʨʘʩʪʫʪ ʠʟ ʢʣʝʪʦʢ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ. ʕʪʠ ʦʧʫʭʦʣʠ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʘʭ, ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 5-10 ʩʣʫʯʘ-
ʝʚ ʠʟ 100000 ʪʳʩ. ʯʝʣʦʚʝʢ.  

ʆʩʦʙʝʥʥʦʩʪʴ ʛʣʠʦʤ, ʠ ʩʘʤʘʷ ʛʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʠʭ ʣʝʯʝʥʠʠ ï ʦʯʝʥʴ ʙʳʩʪʨʳʡ, ʪʦ ʝʩʪʴ ʠʥʚʘʟʠʚ-
ʥʳʡ ʨʦʩʪ. ʂʦʛʜʘ ʦʧʫʭʦʣʴ ʨʘʟʨʘʩʪʘʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ, ʝʝ ʛʨʘʥʠʮʳ ʥʝʯʝʪʢʠʝ, ʠ ʧʦʥʷʪʴ, ʛʜʝ ʛʨʘʥʠʮʘ ʥʦʚʦʦʙ-
ʨʘʟʦʚʘʥʠʷ, ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. 

ʄʳ ʤʦʞʝʤ ʛʦʚʦʨʠʪʴ ʠ ʦ ʧʦʩʣʝʜʩʪʚʠʷʭ ʨʘʟʨʘʩʪʘʥʠʷ ʦʧʫʭʦʣʠ, ʪʘʢʠʭ ʢʘʢ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʙʣʠʟʣʝ-
ʞʘʱʠʝ ʪʢʘʥʠ. 

 
III. ʃʤʡʦʡʣʙ 
ʂʣʠʥʠʢʘ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʝʡ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʚʝʜʴ ʚʩʝ ʟʘʚʠʩʠʪ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ, ʦʙʲʝʤʘ ʥʦʚʦʦʙʨʘ-

ʟʦʚʘʥʠʷ ʠ ʪ.ʧ. 
ʅʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʢʘʨʪʠʥʘ ʤʦʞʝʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ: ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʧʦʪʝʨʷ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʤʦʞʝʪ ʜʘʞʝ ʵʧʠʣʝʧʪʠʯʝʩʢʠʝ ʧʨʠʧʘʜʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʦʙʥʳʝ ʜʠʘʛʥʦʟʳ ʥʝ ʜʘʶʪ ʪʦʯʥʦʡ 
ʢʘʨʪʠʥʳ, ʠʟ-ʟʘ ʯʝʛʦ ʦʙʥʘʨʫʞʝʥʠʝ ʤʦʞʝʪ ʟʘʪʷʥʫʪʴʩʷ. 

ɺ ʩʣʫʯʘʝ ʥʝʦʞʠʜʘʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʠʣʠ ʤʘʛʥʠʪʥʦ-
ʨʝʟʦʥʘʥʩʥʫʶ ʪʦʤʦʛʨʘʬʠʶ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʠʤ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʧʫʭʦʣʝʡ ʤʦʟʛʘ, ʢʘʢ 
ʙʳ çʩʣʫʯʘʡʥʦè. 
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IV. ʄʞʰʞʦʡʞ. 
ʉʣʦʞʥʦʩʪʴ ʚ ʣʝʯʝʥʠʠ ʛʣʠʦʤ, ʢʘʢ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ 

ʨʘʥʝʝ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʢʦʨʝʥʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʢʣʝʪʦʢ. ʀ ʧʝʨʚʦʡ ʟʘʜʘʯʝʡ ʚ ʣʝʯʝʥʠʠ ʪʘʢʦʛʦ ʨʦʜʘ ʟʘʙʦ-
ʣʝʚʘʥʠʡ ï ɻ ʪʦ ʧʦʠʩʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʥʝʡʨʦʭʠʨʫʨʛʘ. 

ʀʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʠ ʛʣʠʦʤ ï ʨʘʟʤʳʪʠʷ ʛʨʘʥʠʮʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʚ ʤʝʪʦʜʠʢʝ 
ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʪʘʢ ʞʝ ʚʘʞʥʘ ʨʘʜʠʢʘʣʠʟʘʮʠʷ ʫʜʘʣʝʥʠʷ ʛʣʠʦʤ. 

ʇʨʠʤʝʥʠʤʳ ʣʠ ʤʠʢʨʦʩʢʦʧʳ? ɼʘ, ʩʧʝʮʠʘʣʴʥʳʝ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʤʠʢʨʦʩʢʦʧʳ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ 
ʚʤʝʰʘʪʝʣʴʩʪʚ.  

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʤʝʪʦʜ, ʢʘʢ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʘʷ ʣʫʯʝʚʘʷ ʪʝʨʘʧʠʷ, ʠʣʠ intraoperative radiation 
therapy ï IORT. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʠʪʴ ʫʜʘʣʠʪʴ, ʨʘʟʨʫʰʠʪʴ ʦʩʪʘʪʢʠ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ, ʯʪʦ ʤʦʞʝʪ ʜʘʪʴ 
ʦʙʩʝʤʝʥʝʥʠʝ ʠ ʚʦʟʦʙʥʦʚʠʪʴ ʧʨʝʨʚʘʥʥʳʡ ʧʨʦʮʝʩʩ. ʋʜʘʣʷʝʪ ʧʨʠʮʝʣʴʥʦ, ʚ ʯʝʤ ʝʝ ʥʝʩʦʤʥʝʥʥʳʡ ʧʣʶʩ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʠʩʪʝʤʳ INTRABEAM PRS 
500 (CARL ZEISS), ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʟʘʩʪʘʚʠʪ ʩʝʙʷ ʜʦʣʛʦ ʞʜʘʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʩʠʩʪʝʤʘ ʠ ʙʝʟ-
ʦʧʘʩʥʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʠ ʤʦʙʠʣʴʥʘ, ʪ.ʢ. ʦʧʝʨʘʮʠʠ ʧʨʦʚʦʜʷʪʩʷ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ. 

ʈʘʜʠʦʭʠʨʫʨʛʠʷ ï ʪʦʞʝ ʩʦʚʨʝʤʝʥʥʳʡ ʤʝʪʦʜ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʢʦʥʢʨʝʪʥʦ ʥʘ ʦʯʘʛ ʦʧʫʭʦʣʠ, ʥʘ ʝʝ ʫʟʝʣ, 
ʠ ʧʦʜ ʦʙʣʫʯʝʥʠʝʤ ʫʥʠʯʪʦʞʘʶʱʠʡ ʝʛʦ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʩʪʦʨʦʥʘ ʤʝʪʦʜʘ: ʤʠʥʠʤʘʣʴʥʦʝ ʧʦʨʘʞʘʶʱʝʝ ʚʦʟ-
ʜʝʡʩʪʚʠʝ ʥʘ ʙʣʠʟʣʝʞʘʱʠʝ ʪʢʘʥʠ. 

ʂ ʜʨʫʛʠʤ ʤʝʪʦʜʘʤ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʜʠʦʭʠʨʫʨʛʠʶ, ʠʣʠ ʩʪʝʨʝʦ-
ʪʘʢʩʠʯʝʩʢʘʷ ʨʘʜʠʦʭʠʨʫʨʛʠʷ. ʏʪʦ ʦʥʘ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ? ɺ ʪʝʦʨʠʠ, ʟʘ ʦʜʥʫ ʧʨʦʮʝʜʫʨʫ ʧʨʝʮʠʟʦʥʥʦ ʧʦʜ-
ʚʦʜʠʪʴ ʧʦʣʥʫʶ ʜʦʟʫ ʦʙʣʫʯʝʥʠʷ ʢ ʦʧʫʭʦʣʝʚʦʤʫ ʦʯʘʛʫ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʤʠʥʠʤʘʣʴʥʳʤ ʧʦʨʘʞʘʶʱʠʤ ʚʦʟ-
ʜʝʡʩʪʚʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʠʝ ʪʢʘʥʠ. 

ʅʦ ʜʠʘʤʝʪʨ ʦʧʫʭʦʣʠ ʜʦʣʞʝʥ ʙʳʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ, 2,5-3 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. 
ʋʩʪʘʥʦʚʢʠ: 60 Co (GammaKnife) ʠ (CyberKnife). 
ʉ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ, ʚ ʙʫʜʫʱʝʤ ʙʫʜʫʪ ʥʘʙʠʨʘʪʴ ʦʙʦʨʦʪʳ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ 

ʧʨʦʪʦʥʥʘʷ ʪʝʨʘʧʠʷ ʠ ʙʦʨ-ʥeʡʪʨʦʥʟʘʭʚʘʪʳʚʘʶʱʘʷ ʪʝʨʘʧʠʷ. 
 

ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǰǤǯǣǤǶǬǭ-ǰǭǰǲǣǧǰǱǲǽ  ǰǧǰǱǤǫǲ 
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ǴǿȀȇȏȍȁǿ ǟȈȂȒȊț ǟȊȋǿȆȍȁȌǿ*  
ǤȏȄȋȉȇȌǿ ǫǿȏȂǿȏȇȑǿ ǡȊǿȃȇȋȇȏȍȁȌǿ* 
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ǢȇȀǿȃȒȊȊȇȌǿ ǳȇȏȒȆǿ ǠȒȊǿȑȍȁȌǿ 
ʢ.ʤ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ,  
ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄɿ ʈʌ,  

ʛ. ʋʬʘ 
 

 
ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʠʟʫʯʠʪʴ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ,  ʮʝʣʴʢʦʪʦʨʳʭ ï 

ʧʦʜʜʝʨʞʘʥʠʝ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʨʘʟʚʠʪʠʝ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʟʜʦʨʦʚʦʛʦ ʩʪʠʣʷ ʞʠʟʥʠ ʫ ʤʦʣʦʜʳʭ ʣʶʜʝʡ. 
ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ: ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. on-line ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠ-

ʨʦʚʘʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʄʝʜʠʮʠʥʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʄɿ ʈʌ 
(ɹɻʄʋ) 1-5 ʢʫʨʩʦʚ, ʚ ʢʦʣʠʯʝʩʪʚʝ 175 ʯʝʣʦʚʝʢ ʦʙʦʝʛʦ ʧʦʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ñGoogle formsò. ʉʪʘʪʠʩʪʠ-
ʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ.  

ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʸ 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʚ ʵʪʦʡ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʟʥʘ-

ʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʩʪʝʧʝʥʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʨʝʘʣʠʷʭ ʩʝʛʦ-
ʜʥʷʰʥʝʛʦ ʤʠʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʝʥʠʝʤ ʩʣʫʞʠʪ ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʩʧʦʩʦʙʦʚ ʝʜʠʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʫʯʠʪʳʚʘʷ ʠʟʫʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʩʝʨʜʝʯʥʦ ʩʦʩʫʜʠʩʪʫʶ ʩʠ-
ʩʪʝʤʫ ʩʪʫʜʝʥʪʦʚ  ʠ  ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʩʧʦʨʪ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʢʘʢ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʪʘʢ ʠ ʥʝʛʘʪʠʚʥʦʝ. ʊʘʢ-
ʞʝ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʉʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, 
ʫʣʫʯʰʝʥʠʝ ʟʜʦʨʦʚʴʷ. 
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Annotation. The article examines the impact of physical activity on the cardiovascular system of students and 
how sports can have both a positive and negative impact. The article is also devoted to the development of 
recommendations for the prevention of the development of cardiovascular diseases through physical educa-
tion. 
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ʟʜʦʨʦʚʴʷ, ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʢʦʪʦʨʳʝ, ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʳʨʘʞʝʥʥʳʡ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ʈʝʛʫ-
ʣʷʨʥʦʝ ʠ ʨʘʟʫʤʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʦʤ ʧʨʠʚʦʜʠʪ ʢ ʙʣʘʛʦ-
ʧʨʠʷʪʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʪʨʫʢʪʫʨʝ ʠ ʨʘʙʦʪʝ ʩʝʨʜʝʯʥʦ -ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ [2]. 

ʉʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʟʚʝʥʦ, ʣʠʤʠʪʠʨʫʶʱʝʝ ʬʠʟʠʯʝʩʢʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ 
ʧʦʟʚʦʣʷʶʱʝʝ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʅʘʰ ʤʦʟʛ ʨʝʛʫʣʠʨʫʝʪ ʥʘʩʦʩʥʫʶ ʬʫʥʢʮʠʶ 
ʩʝʨʜʮʘ, ʢʦʪʦʨʘʷ ʟʘʤʝʪʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʫ[3]. ʈʝʛʫʣʷʨʥʳʝ ʪʨʝʥʠʨʦʚʢʠ ʧʦʤʦʛʘʶʪ ʫʢʨʝ-
ʧʠʪʴ ʩʝʨʜʝʯʥʫʶ ʤʳʰʮʫ, ʧʦʚʳʰʘʷ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʫʣʫʯʰʘʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʩʥʠʞʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʨʜʮʝ ʢʘʢ ʚ ʧʦʢʦʝ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 
ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɼʦʢʘʟʘʥʦ - ʧʦʚʳʰʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ ʩʚʦʙʦʜʥʳʝ ʯʘʩʳ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 
ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʫ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ[4]. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʭʘ-
ʥʠʟʤʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠ-
ʩʪʦʡ ʩʠʩʪʝʤʳ. ʆʜʠʥ ʠʟ ʥʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʣʫʯʰʝʥʠʠ ʦʙʱʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ, 
ʚʢʣʶʯʘʷ ʦʧʪʠʤʠʟʘʮʠʶ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʧʦʚʳʰʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʩʫʜʠʩʪʦʛʦ ʵʥʜʦʪʝʣʠʷ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʢʨʦʚʦʪʦʢ ʠ ʧʨʝʜʦʪʚʨʘ-
ʱʘʝʪ ʘʪʝʨʦʩʢʣʝʨʦʟ. 

ʂʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʩʪʨʝʩʩʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʨʝʚʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʢʦ-
ʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ. ʇʦʩʪʦ-
ʷʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʩʪʠʤʫʣʠʨʫʶʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʜʦʨʬʠʥʦʚ, ʚʝʱʝʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʧʦ-
ʚʳʰʝʥʠʶ ʦʙʱʝʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ. 

ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʠ ʪʷʞʝʩʪʠ ʩʝʨʜʝʯʥʦ - ʩʦʩʫ-
ʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʛʠʧʦʜʠʥʘʤʠʷ -ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʚʩʣʝʜʩʪʚʠʝ 
ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʨʠʚʦʜʷʱʝʝ ʢ ʥʘʨʫʰʝʥʠʷʤ ʚ ʨʘʙʦʪʝ ʨʘʟʣʠʯʥʳʭ 
ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʦʡ. ʊʘʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʫ ʣʶʜʝʡ 
ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ. ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʫ ʜʝʪʝʡ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ (9-11) ʠ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝ-
ʜʝʥʠʷʭ. ʇʨʠʯʠʥʘʤʠ ʛʠʧʦʪʦʥʠʠ ʷʚʣʷʶʪʩʷ ʥʝʙʨʝʞʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʫʨʦʢʘʤ ʬʠʟʢʫʣʴʪʫʨʳ, ʟʘʥʷʪʠʷ ʚ ʪʝʯʝ-
ʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʙʝʟ ʩʤʝʥʳ ʧʦʣʦʞʝʥʠʷ, ʧʣʦʭʦʡ ʦʪʜʳʭ ʜʦʤʘ, ʥʝʫʜʦʙʥʘʷ ʤʝʙʝʣʴ. 

ɺ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʦʩʪʴʶ ʥʘʨʘʩʪʘʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦ-
ʣʦʜʝʞʠ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʩʨʝʜʠ 175 ʩʪʫʜʝʥʪʦʚ 1-5 ʢʫʨʩʦʚ ɹʘʰʢʠʨʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʄʝʜʠʮʠʥ-
ʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ. (ʨʠʩ. 1,2,3,4,5,6,7) ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ: 

 

 
ʉʡʪ. 1. ʀʦʙʞʫʞ ʤʡ ʛʴ ʰʫʧ ʫʙʣʧʞ ʜʡʨʧʝʡʦʙʥʡʸ? 

 
ʀʟ 175 ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ 142 ʦʪʚʝʪʠʣʠ, ʯʪʦ ʟʥʘʶʪ ʪʘʢʦʝ ʧʦʥʷʪʠʝ ʢʘʢ çʛʠʧʦʜʠʥʘʤʠʷè. ɺ ʧʨʦ-

ʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʵʪʦ ʩʦʩʪʘʚʠʣʦ 81,3% ʢ 18,7% ʪʝʭ, ʢʦʪʦʨʳʝ ʥʝ ʟʥʘʢʦʤʳ ʩ ʵʪʠʤ ʪʝʨʤʠʥʦʤ. 
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ʉʡʪ. 2. çɻ ʛʙʱʞʢ ʩʬʫʡʦʞ ʨʩʡʪʬʫʪʫʛʬʞʫ ʪʡʝʸʰʡʢ ʡʤʡ ʨʧʝʛʡʟʦʴʢ ʧʚʩʙʠ ʟʡʠʦʡ?è 

 
ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ï 58,7% ʦʧʨʘʰʠʚʘʝʤʳʭ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʚʝʜʫʪ ʩʠʜʷʯʠʡ ʦʙʨʘʟ ʞʠʟʥʠ. 
 

 
ʉʡʪ. 3. çɻʴʨʧʤʦʸʞʫʞ ʤʡ ʛʴ ʨʧ ʬʫʩʙʥ ʠʙʩʸʝʣʬè 

 
54,7% ʜʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʦʪʚʝʪ. 38,7% ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʪʦʣʴʢʦ ʠʥʦʛʜʘ ʫʜʝʣʷʶʪ ʚʨʝʤʷ ʫʪʨʝʥʥʝʡ 

ʟʘʨʷʜʢʝ. ʀ 6,7% ʩʪʫʜʝʥʪʦʚ ʜʝʣʘʶʪ ʟʘʨʷʜʢʫ ʢʘʞʜʦʝ ʫʪʨʦ. 
 

 
ʉʡʪ. 4. çʐʙʪʫʧ ʤʡ ʛʴ ʮʧʝʡʫʞ ʨʞʱʣʧʥè 

 
84% ʟʘʥʠʤʘʶʪʩʷ ʨʝʛʫʣʷʨʥʦʡ ʭʦʜʴʙʦʡ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʢʘʞʜʦʜʥʝʚʥʳʤʠ ʧʦʭʦʜʘʤʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠ ʧʨʦʛʫʣʢʘʤʠ ʩ ʜʨʫʟʴʷʤʠ. 16% ʨʝʜʢʦ ʙʳʚʘʶʪ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ. 
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 
ʉʡʪ. 5. çɾʪʫʵ ʤʡ ʪʩʞʝʡ ʛʙʱʡʮ ʩʧʝʪʫʛʞʦʦʡʣʧʛ ʤʷʝʡ, ʪ ʪʞʩʝʞʰʦʧ -ʪʧʪʬʝʡʪʫʴʥʡ ʠʙʚʧʤʞʛʙʦʡʸʥʡ.è 

 
52% ʦʪʚʝʪʠʣʠ, ʯʪʦ ʥʝ ʠʤʝʶʪ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ ʜʘʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʀ ʥʝʤʘʣʝʥʴʢʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ï 48% ʦʪʚʝʪʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦ. 
 

 
ʉʡʪ. 6. çʃʙʣ ʛʴ ʪʰʡʫʙʞʫʞ, ʦʬʟʦʴ ʤʡ ʬʩʧʣʡ ʭʡʠʣʬʤʵʫʬʩʴ ʛ ʬʰʞʚʦʴʮ ʠʙʛʞʝʞʦʡʸʮ?è 

 
85,1% ʦʪʜʘʣʠ ʩʚʦʡ ʛʦʣʦʩ ʚ ʧʦʣʴʟʫ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ, 14,9% ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ. 
 

 
ʉʡʪ. 7. çʍʡʠʣʬʤʵʫʬʩʙ ʨʧʤʧʟʡʫʞʤʵʦʧ ʛʤʡʸʞʫ ʦʙ ʩʙʚʧʫʬ ʪʞʩʝʯʙ?è 

 
ɹʦʣʴʰʠʥʩʪʚʦ ï 86,5% ʚʳʙʨʘʣʠ ʦʪʚʝʪ çʜʘè, 13,5%  - çʥʝʪè 
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ʀʪʘʢ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʦʙʨʘʟ ʞʠʟʥʠ ʠʛʨʘʶʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʝʨʜʝʯʥʦ - 
ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʉʞʣʧʥʞʦʝʙʯʡʡ ʨʧ ʪʦʡʟʞʦʡʷ ʪʞʩʝʞʰʦʧ - ʪʧʪʬʝʡʪʫʧʜʧ ʩʡʪʣʙ. 
ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʚʝʜʫʱʝʡ ʧʨʠʯʠʥʦʡ ʫʪʨʘʪ ʞʠʟʥʠ ʣʶʜʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʕʢʩʧʝʨʪʳ ʫʪʚʝʨ-
ʞʜʘʶʪ, ʯʪʦ ʦʧʘʩʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ, ʧʨʠʜʝʨʞʠʚʘʷʩʴ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟ-
ʥʠ ʠ ʠʟʙʝʛʘʷ ʨʠʩʢʦʚʳʭ ʬʘʢʪʦʨʦʚ: 

Å ʥʝʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ; 
Å ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ; Å ʥʝʜʦʩʪʘʪʦʢ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ; 
Å ʜʠʘʙʝʪ; 
Å ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ; Å ʢʫʨʝʥʠʝ; 
Å ʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ. 
ʅʞʩʴ ʨʩʧʭʡʤʙʣʫʡʣʡ ʪʞʩʝʞʰʦʧ - ʪʧʪʬʝʡʪʫʴʮ ʨʙʫʧʤʧʜʡʢ 
1. ʋʩʪʘʥʦʚʣʝʥʠʝ ʟʜʦʨʦʚʦʛʦ ʚʝʩʘ. ʕʪʦ ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʚʘʰʝʡ ʜʠʝʪʳ: ʚʝʜʝʥʠʝ ʜʥʝʚʥʠʢʘ ʧʠʪʘ-

ʥʠʷ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʞʠʨʥʳʭ ʠ ʢʘʣʦʨʠʡʥʳʭ ʙʣʶʜ, ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʨʮʠʡ ʠ ʫʤʝʨʝʥʥʦʝ 
ʫʧʦʪʨʝʙʣʝʥʠʝ ʢʦʬʝʠʥʦʩʦʜʝʨʞʘʱʠʭ ʥʘʧʠʪʢʦʚ. 

2. ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ: 
ʧʨʝʜʧʦʯʪʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʝʩʪʥʠʮʳ ʧʝʨʝʜ ʣʠʬʪʦʤ, ʧʝʰʠʝ ʧʨʦʛʫʣʢʠ ʥʘ ʨʘʙʦʪʫ. ʈʝʛʫʣʷʨʥʳʝ ʟʘʥʷʪʠʷ 
ʩʧʦʨʪʦʤ, ʪʘʢʠʤʠ ʢʘʢ ʧʨʦʛʫʣʢʠ, ʙʝʛ, ʧʣʘʚʘʥʠʝ ʠʣʠ ʘʵʨʦʙʠʢʘ. 

3. ʋʤʝʥʴʰʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʣʠ. ʆʙʨʘʱʘʡʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʤʘʨʢʠʨʦʚʢʫ ʧʨʦʜʫʢʪʦʚ, ʧʨʝʜʧʦʯʪʝʥʠʝ 
ʩʚʝʞʠʤ ʠʣʠ ʟʘʤʦʨʦʞʝʥʥʳʤ ʦʚʦʱʘʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʩʦʣʝʚʳʭ ʧʨʠʧʨʘʚ, ʠʟʙʝʛʘʥʠʝ ʩʦʣʝʥʠʷ ʢʘʰ ʠ ʤʘ-
ʢʘʨʦʥ. 

4. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ ʠʣʠ ʝʛʦ ʧʦʣʥʦʝ ʠʩʢʣʶʯʝʥʠʝ. 
5. ʆʪʢʘʟ ʦʪ ʢʫʨʝʥʠʷ. ʂʫʨʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʧʨʠʩʪʫʧʘ ʚʜʚʦʝ ʠ ʷʚʣʷʝʪʩʷ 

ʚʨʝʜʥʦʡ ʧʨʠʚʳʯʢʦʡ. 
6. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ ʚ ʨʘʮʠʦʥʝ. ʇʨʠʥʠʤʘʡʪʝ ʢʦʤʧʣʝʢʩʳ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʫʧʦʪʨʝʙ-
ʣʷʡʪʝ ʧʠʪʘʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ. ɺ ʩʦʩʪʘʚʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʩʝʨʜʮʘ ʠ 

ʩʦʩʫʜʦʚ, ʚʭʦʜʷʪ ʢʘʣʠʡ (ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʳʙʝ), ʢʘʣʴʮʠʡ (ʚʩʷʢʠʡ ʨʘʟ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʤʦʣʦʢʝ, ʡʦʛʫʨʪʘʭ, 
ʬʨʫʢʪʘʭ ʠ ʦʚʦʱʘʭ), ʤʘʛʥʠʡ (ʚ ʦʨʝʭʘʭ, ʩʝʤʝʯʢʘʭ, ʙʦʙʦʚʳʭ ʠ ʟʝʣʝʥʳʭ ʦʚʦʱʘʭ) ʠ ʨʳʙʠʡ ʞʠʨ (ʩʢʫʤʙʨʠʷ, 
ʣʦʩʦʩʴ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʞʠʨʥʦʡ ʨʳʙʳ). 

7. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʚʘʞʥʦ ʠʟʙʝʛʘʪʴ ʩʪʨʝʩʩʦʚ ʠ ʥʝʨʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʅʘʩʪʨʦʡʪʝ ʙʘ-
ʣʘʥʩ ʤʝʞʜʫ ʨʘʙʦʪʦʡ ʠ ʦʪʜʳʭʦʤ. ʅʘʫʯʠʪʝʩʴ ʵʬʬʝʢʪʠʚʥʦ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʧʦʚʩʝʜʥʝʚʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ, ʥʝ 
ʧʦʛʨʫʞʘʷʩʴ ʚ ʠʟʣʠʰʥʠʝ ʵʤʦʮʠʠ.  

8. ʈʝʛʫʣʷʨʥʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʦʩʤʦʪʨʳ, ʘʥʘʣʠʟʳ (ʥʘ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ, ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʜʨʫʛʠʝ 
ʧʦʢʘʟʘʪʝʣʠ), ʘ ʪʘʢʞʝ ʧʨʠʝʤ ʥʘʟʥʘʯʝʥʥʳʭ ʚʨʘʯʦʤ ʪʝʨʘʧʝʚʪʦʤ ʠʣʠ ʢʘʨʜʠʦʣʦʛʦʤ ʣʝʢʘʨʩʪʚ ʧʦʤʦʛʫʪ ʚ ʧʨʦ-
ʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʀʙʣʤʷʰʞʦʡʞ. ʇʦ ʜʘʥʥʳʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ, ʙʦʣʴ-
ʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʚʝʜʫʪ ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʚ ʩʚʷʟʠ ʩ ʟʘʛʨʫʞʝʥʥʦʩʪʴʶ ʜʦʤʘʰʥʠʭ ʜʝʣ ʧʦ 
ʫʯʝʙʝ ʠ ʜʦʣʛʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʠʜʷʯʝʤ ʧʦʣʦʞʝʥʠʠ ʥʘ ʧʘʨʘʭ ʠ ʣʝʢʮʠʷʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 
ʠʩʭʦʜʷ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʳ ʨʝʰʠʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦ-
ʤʦʯʴ ʦʙʫʯʘʶʱʠʤʩʷ ʫʢʨʝʧʠʪʴ ʩʚʦʝ ʟʜʦʨʦʚʴʝ. 
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Abstract: This article examines the effectiveness of physical exercise to improve blood circulation and reduce 
symptoms of dizziness in patients with vegetative vascular dystonia. We investigate the mechanisms of the 
influence of physical activity on the cardiovascular system, provide recommendations for performing exercises 
and describe specific sets of exercises aimed at improving blood circulation and reducing symptoms of dizzi-
ness. 
Key words: physical exercises, blood circulation, dizziness, vegetative vascular dystonia. 
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ɺʝʛʝʪʦʩʦʩʫʜʠʩʪʘʷ ʜʠʩʪʦʥʠʷ (ɺʉɼ) ï ʵʪʦ ʥʘʨʫʰʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, 
ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʚ ʦʨʛʘʥʠʟʤʝ ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ:  

½ ʩʦʭʨʘʥʷʝʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʩʪʦʷʥʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ (ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ, ʘʨ-
ʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʯʘʩʪʦʪʫ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʯʘʩʪʦʪʫ ʜʳʭʘʥʠʷ, ʧʦʪʦʦʪʜʝʣʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʦʙ-
ʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʪ.ʜ.) 

½ ʤʦʙʠʣʠʟʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʜʣʷ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ (ʘʜʘʧʪʘʮʠʠ) ʢ ʤʝʥʷ-
ʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʬʠʟʠʯʝʩʢʦʡ ʠ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ, ʢ ʩʪʨʝʩʩʫ, ʢ ʧʝʨʝʤʝʥʝ ʧʦʛʦʜʳ, 
ʢʣʠʤʘʪʫ ʠ ʪ.ʜ.). [1, ʩ.414] 

ɺʉɼ ʷʚʣʷʝʪʩʷ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʦʤ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʦʚʦʨʠʪ ʦ ʚʝʛʝʪʘʪʠʚʥʦʡ ʜʠʩʬʫʥʢ-
ʮʠʠ ʩʝʨʜʮʘ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʧʨʝʞʥʠʝ ʜʠʘʛʥʦʟʳ (ʢʘʨʜʠʦʥʝʚʨʦʟ, ʥʝʡʨʦ-
ʮʠʨʢʫʣʷʪʦʨʥʘʷ ʜʠʩʪʦʥʠʷ, ʥʝʡʨʦʮʠʨʢʫʣʷʪʦʨʥʘʷ ʘʩʪʝʥʠʷ, ʧʩʠʭʦʚʝʛʝʪʘʪʠʚʥʳʡ ʩʠʥʜʨʦʤ, ʚʝʛʝʪʦʥʝʚʨʦʟ, ʚʝ-
ʛʝʪʦʟ, ʚʝʛʝʪʦʧʘʪʠʷ). [3, ʩ.152] 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʧʦʷʚʣʷʝʪʩʷ ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʘʷ ʜʠʩʪʦʥʠʷ. ʇʦʷʚʣʝ-
ʥʠʶ ɺʉɼ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʘʢ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʪʘʢ ʠ ʛʦʨʤʦʥʘʣʴʥʘʷ ʧʝʨʝ-
ʩʪʨʦʡʢʘ ʦʨʛʘʥʠʟʤʘ (ʧʦʣʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʨʦʜʳ, ʢʦʨʤʣʝʥʠʝ ʛʨʫʜʴʶ, ʢʣʠʤʘʢʩ), ʘ ʪʘʢʞʝ 
ʭʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʫʤʩʪʚʝʥʥʳʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʫʪʦʤʣʝʥʠʷ, ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ, 
ʧʦʩʣʝʜʩʪʚʠʷ ʪʨʘʚʤ, ʠʥʬʝʢʮʠʡ, ʠʥʪʦʢʩʠʢʘʮʠʠ. [1, ʩ.414] 

ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʵʪʠʤʠ ʩʠʤʧʪʦʤʘʤʠ.  
ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʣʫʯʰʝʥʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʩʥʠʞʝ-

ʥʠʷ ʩʠʤʧʪʦʤʦʚ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʦʡ ʜʠʩʪʦʥʠʝʡ. ʆʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʢʨʝʧʣʝ-
ʥʠʶ ʤʳʰʮʳ ʩʝʨʜʮʘ, ʧʦʚʳʰʝʥʠʶ ʪʦʥʫʩʘ ʩʦʩʫʜʦʚ ʠ ʫʣʫʯʰʝʥʠʶ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ. ʈʝʢʦ-
ʤʝʥʜʫʝʪʩʷ ʥʘʯʠʥʘʪʴ ʩ ʣʝʛʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʝʥʠʨʦʚʦʢ. ʂʦʤ-
ʧʣʝʢʩʳ ʫʧʨʘʞʥʝʥʠʡ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʘʵʨʦʙʥʳʝ ʥʘʛʨʫʟʢʠ, ʨʘʩʪʷʞʢʫ ʠ ʩʠʣʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ. [4, ʩ.116] 

ʅʦ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʥʘʯʘʪʴ ʪʨʝʥʠʨʦʚʢʠ, ʥʝʦʙʭʦʜʠʤʘ ʢʦʥʩʫʣʴʪʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʘ ʜʣʷ ʚʳʙʦʨʘ ʧʦʜʭʦ-
ʜʷʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʫʧʨʘʞʥʝʥʠʡ, ʫʯʠʪʳʚʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʘ. 

ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ, 
ʪʘʢ ʢʘʢ ʦʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ ʠ ʩʦʩʫʜʦʚ, ʫʣʫʯʰʘʝʪ ʮʠʨʢʫʣʷʮʠʶ ʢʨʦʚʠ ʠ ʩʥʠ-
ʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. [6, ʩ.159] 

ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʤʝʭʘʥʠʟʤʳ ʚʣʠʷʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ:  
1. ʋʣʫʯʰʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʨʜʮʘ: ʈʝʛʫʣʷʨʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʤʦʛʘʝʪ ʩʝʨʜʮʫ 

ʨʘʙʦʪʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʩʪʘʥʦʚʠʪʩʷ ʩʠʣʴʥʝʝ, ʫʣʫʯʰʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʢʘʯʠʚʘʪʴ 
ʢʨʦʚʴ ʧʦ ʚʩʝʤʫ ʪʝʣʫ. ʕʪʦ ʫʤʝʥʴʰʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʨʜʮʝ ʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʭ ʟʘ-
ʙʦʣʝʚʘʥʠʡ.  

2. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʢʨʦʚʠ: ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʲʝʤ ʢʨʦʚʠ, ʢʦʪʦʨʳʡ ʩʝʨʜʮʝ 
ʤʦʞʝʪ ʧʝʨʝʢʘʯʘʪʴ ʟʘ ʢʘʞʜʳʡ ʫʜʘʨ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʠʪʦʢ ʢʠʩʣʦʨʦʜʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢ ʦʨʛʘ-
ʥʘʤ ʠ ʪʢʘʥʷʤ, ʫʣʫʯʰʘʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ.  

3. ʋʢʨʝʧʣʝʥʠʝ ʩʦʩʫʜʦʚ: ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ ʩʪʝʥʦʢ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦ-
ʩʫʜʦʚ, ʧʦʚʳʰʘʷ ʠʭ ʵʣʘʩʪʠʯʥʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʜʨʫ-
ʛʠʭ ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. [6, ʩ.156] 

4. ʉʥʠʞʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ: ʈʝʛʫʣʷʨʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩʥʠʟʠʪʴ 
ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʫ ʣʶʜʝʡ ʩ ʛʠʧʝʨʪʦʥʠʝʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʢʨʦʚʦʪʦʢ ʠ ʩʥʠʞʘʝʪ ʜʘʚʣʝʥʠʝ ʥʘ 
ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ.  

5. ʋʣʫʯʰʝʥʠʝ ʣʠʧʠʜʥʦʛʦ ʧʨʦʬʠʣʷ: ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʧʦʤʦʯʴ ʫʣʫʯʰʠʪʴ ʣʠʧʠʜʥʳʡ 
ʧʨʦʬʠʣʴ, ʩʥʠʞʘʷ ʫʨʦʚʝʥʴ ʧʣʦʭʦʛʦ ʭʦʣʝʩʪʝʨʠʥʘ (LDL) ʠ ʧʦʚʳʰʘʷ ʫʨʦʚʝʥʴ ʭʦʨʦʰʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ (HDL). 
ʕʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʦʙʨʘʟʦʚʘʥʠʷ ʙʣʷʰʝʢ ʥʘ ʩʪʝʥʢʘʭ ʩʦʩʫʜʦʚ ʠ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ.  

6. ʉʥʠʞʝʥʠʝ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ: ʈʝʛʫʣʷʨʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʠʥʩʫʣʴʪ 
ʠ ʜʨʫʛʠʝ. ʆʥʘ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʝʩ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ 
ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. [4, ʩ.117-119] 
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ʎʝʣʴ ʫʧʨʘʞʥʝʥʠʡ ʧʨʠ ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʦʡ ʜʠʩʪʦʥʠʠ ð ʫʚʝʣʠʯʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦ-
ʨʘʷ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʙʦʪʫ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʟʛʦʥʷʝʪ ʢʨʦʚʴ ʠ ʣʠʤʬʫ. ʉʪʝʧʝʥʴ ʥʘʛʨʫʟʢʠ ʜʦʣʞʥʘ 
ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʫʤʝʨʝʥʥʦʡ, ʠ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʟʘʥʷʪʠʷ ʥʝ ʚʳʟʳʚʘʣʠ ʩʠʣʴʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ ʫʩʪʘʣʦʩʪʠ. ʂʘʢ ʨʘʟ ʥʝʦʙʭʦʜʠʤʫʶ ʥʘʛʨʫʟʢʫ ʤʦʞʝʪ ʜʘʪʴ ʣʝʯʝʙʥʘʷ ʬʠʟʢʫʣʴʪʫʨʘ (ʃʌʂ) ʠʣʠ 
ʡʦʛʘ. [1, ʩ.414] 

ʃʝʯʝʙʥʘʷ ʬʠʟʢʫʣʴʪʫʨʘ ʠ ʡʦʛʘ ï ɻ ʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʨʝ-
ʢʦʤʝʥʜʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʩʥʠʟʠʪʴ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʦʡ ʜʠʩʪʦʥʠʠ:  

½ ʅʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ ʜʦʣʞʝʥ ʧʦʜʙʠʨʘʪʴ ʚʨʘʯ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ 
ʪʨʝʥʝʨ ʩ ʫʯʝʪʦʤ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ. 

½ ʀʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʧʣʝʢʩʳ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚʩʝ ʛʨʫʧʧʳ 
ʤʳʰʮ. ʎʝʣʴ ï ʫʢʨʝʧʣʝʥʠʝ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ, ʫʣʫʯʰʝʥʠʝ ʩʘʤʦʯʫʚʩʪʚʠʷ.  

½ ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʜʦʣʞʥʳ ʧʨʠʥʦʩʠʪʴ ʫʜʦʚʦʣʴʩʪʚʠʝ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʨʝ-
ʛʫʣʷʨʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ. ɺʘʞʥʦ ʩʦʟʜʘʪʴ ʧʦʟʠʪʠʚʥʳʡ ʥʘʩʪʨʦʡ ʠ ʤʦʪʠʚʘʮʠʶ ʢ ʥʘʛʨʫʟʢʝ. [5, ʩ.119-120] 

½ ɼʣʷ ʟʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʙʠʨʘʪʴ ʫʜʦʙʥʫʶ ʦʜʝʞʜʫ ʠ 
ʦʙʫʚʴ. ʄʫʟʳʢʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʣʶʙʠʤʘʷ ʤʫʟʳʢʘ, ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘ-
ʮʠʶ ʠ ʫʣʫʯʰʠʪʴ ʥʘʩʪʨʦʝʥʠʝ.  

½ ʋʯʘʩʪʠʝ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ, ʪʫʨʥʠʨʘʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʦ ʧʨʠ ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʦʡ ʜʠʩʪʦʥʠʠ, ʪʘʢ ʢʘʢ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ ʪʦʣʴʢʦ ʫʩʫʛʫʙʷʪ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

½  ʊʨʝʥʠʨʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚ ʫʤʝʨʝʥʥʦʤ ʪʝʤʧʝ. ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʦʣʞʥʘ ʤʷʛ-
ʢʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʦʨʛʘʥʠʟʤʘ, ʥʦ ʥʝ ʧʝʨʝʛʨʫʞʘʪʴ ʝʛʦ. [2, ʩ.177] 

ɼʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʘʤʦʯʫʚʩʪʚʠʷ ʧʘʮʠʝʥʪʘ ʩ ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʦʡ ʜʠʩʪʦʥʠʝʡ, ʧʦʜʙʠʨʘʶʪʩʷ ʫʧʨʘʞʥʝ-
ʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʣʘʚʥʫʶ ʘʢʪʠʚʠʟʘʮʠʶ ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. [6, ʩ.152-153] 

ɺʦʪ ʧʝʨʝʯʝʥʴ ʥʝʢʦʪʦʨʳʭ ʫʧʨʘʞʥʝʥʠʡ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʢ ʚʳʧʦʣʥʝʥʠʶ: 

½ ɺʩʪʘʪʴ ʨʦʚʥʦ, ʧʦʩʪʘʚʠʪʴ ʥʦʛʠ ʥʘ ʰʠʨʠʥʝ ʧʣʝʯ. ʃʝʚʫʶ ʨʫʢʫ ʧʦʣʦʞʠʪʴ ʥʘ ʣʝʚʦʝ ʙʝʜʨʦ, ʧʨʘʚʫʶ 
ʚʳʪʷʥʫʪʴ ʚʧʝʨʸʜ. ʄʝʜʣʝʥʥʦ ʩʦʚʝʨʰʠʪʴ ʧʨʘʚʦʡ ʨʫʢʦʡ 3ï4 ʢʨʫʛʦʚʳʭ ʜʚʠʞʝʥʠʷ, ʥʘʯʠʥʘʷ ʧʦʜʲʝʤ ʨʫʢʠ 
ʚʚʝʨʭ. ɿʘʪʝʤ ʧʦʚʪʦʨʠʪʴ ʢʨʫʛʠ ʜʨʫʛʦʡ ʨʫʢʦʡ. 

½ ɺʩʪʘʪʴ ʨʦʚʥʦ, ʨʫʢʠ ʦʧʫʩʪʠʪʴ, ʧʦʩʪʘʚʠʪʴ ʥʦʛʠ ʥʘ ʰʠʨʠʥʝ ʧʣʝʯ. ʅʘ ʚʜʦʭʝ ʧʦʜʥʷʪʴ ʧʨʘʚʫʶ ʨʫʢʫ 
ʠ ʚʳʜʚʠʥʫʪʴ ʝʸ ʚʧʝʨʸʜ, ʘ ʣʝʚʫʶ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʚʝʩʪʠ ʥʘʟʘʜ. ʇʨʦʛʥʫʪʴ ʩʧʠʥʫ ʥʘʟʘʜ, ʩʦʟʜʘʚʘʷ ʜʫʛʫ. ʅʘ 
ʚʳʜʦʭʝ ʦʧʫʩʪʠʪʴ ʨʫʢʠ. ʇʦʚʪʦʨʠʪʴ 5 ʨʘʟ, ʤʝʥʷʷ ʨʫʢʠ. 

½ ʇʦʩʪʘʚʠʪʴ ʨʫʢʠ ʣʘʜʦʥʷʤʠ ʧʝʨʝʜ ʩʦʙʦʡ ʠ ʥʘʜʘʚʣʠʚʘʪʴ ʠʤʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʚ ʪʝʯʝʥʠʝ 15ï20 ʩʝ-
ʢʫʥʜ. ɿʘʪʝʤ ʦʧʫʩʪʠʪʴ ʨʫʢʠ ʠ ʚʳʧʦʣʥʠʪʴ 5 ʧʦʚʪʦʨʝʥʠʡ. 

½ ɺʩʪʘʪʴ ʧʨʷʤʦ, ʨʫʢʠ ʚʳʪʷʥʫʪʴ ʚʧʝʨʸʜ, ʣʘʜʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʢʨʳʪʳʤʠ. ʉʞʘʪʴ ʣʘʜʦʥʠ ʚ ʢʫʣʘʢ 
ʠ ʨʘʟʤʘʭʠʚʘʪʴ ʨʫʢʘʤʠ ʚʚʝʨʭ ʠ ʚʥʠʟ, ʢʘʢ ʥʦʞʥʠʮʘʤʠ. ɺʳʧʦʣʥʷʪʴ ʫʧʨʘʞʥʝʥʠʝ 20ï30 ʩʝʢʫʥʜ, ʟʘʪʝʤ ʦʧʫ-
ʩʪʠʪʴ ʨʫʢʠ, ʚʳʧʦʣʥʠʪʴ ʩʣʝʛʢʘ ʵʥʝʨʛʠʯʥʦʝ ʚʩʪʨʷʭʠʚʘʥʠʝ, ʯʪʦʙʳ ʨʘʩʩʣʘʙʠʪʴ ʠʭ. 

½ ɺʳʧʦʣʥʠʪʴ ʥʝ ʙʦʣʝʝ 7 ʦʪʞʠʤʘʥʠʡ ʦʪ ʩʪʝʥʳ, ʢʦʥʪʨʦʣʠʨʫʷ ʥʘʧʨʷʞʝʥʠʝ ʚʩʝʭ ʤʳʰʮ ʪʝʣʘ. 
ʋʜʝʨʞʠʚʘʪʴ ʵʪʦ ʧʦʣʦʞʝʥʠʝ 5ï7 ʩʝʢʫʥʜ. 

½ ɺʳʧʦʣʥʷʪʴ ʢʨʫʛʦʚʳʝ ʚʨʘʱʝʥʠʷ ʧʣʝʯʘʤʠ, ʥʘ ʚʜʦʭʝ ʧʦʜʥʠʤʘʪʴ ʠʭ, ʘ ʥʘ ʚʳʜʦʭʝ ʦʧʫʩʢʘʪʴ. ɺʳ-
ʧʦʣʥʷʪʴ 2ï3 ʤʠʥʫʪʳ. [5, ʩ.115-116] 

½ ʉʦʚʝʨʰʘʪʴ ʨʦʪʘʮʠʦʥʥʳʝ ʜʚʠʞʝʥʠʷ ʪʫʣʦʚʠʱʘ ʚ ʩʪʦʨʦʥʳ, ʨʘʟʚʦʜʷ ʨʫʢʠ ʠʣʠ ʩʪʘʚʷ ʣʘʜʦʥʠ ʥʘ 
ʙʸʜʨʘ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ð 2 ʤʠʥʫʪʳ. 

½ ɺʩʪʘʪʴ ʧʨʷʤʦ, ʤʝʜʣʝʥʥʦ ʥʘʢʣʦʥʠʪʴ ʛʦʣʦʚʫ ʚʧʨʘʚʦ, ʟʘʪʝʤ ʚʣʝʚʦ. ɺʝʨʥʫʪʴʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦ-
ʞʝʥʠʝ. ɺʳʧʦʣʥʠʪʴ ʥʘʢʣʦʥʳ ʛʦʣʦʚʳ 5 ʨʘʟ. 

½ ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʥʦʛʠ ʥʘ ʰʠʨʠʥʝ ʧʣʝʯ, ʢʠʩʪʠ ʨʫʢ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʣʝʯʘʭ. ʇʦʜʥʷʪʴ ʧʣʝʯʠ 
ʚʚʝʨʭ, ʦʪʚʝʩʪʠ ʥʘʟʘʜ, ʟʘʪʝʤ ʧʣʘʚʥʦ ʦʧʫʩʪʠʪʴ ʠʭ ʚʥʠʟ, ʦʧʠʩʳʚʘʷ ʢʨʫʛ. ɺʝʨʥʫʪʴʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. 
ʇʦʚʪʦʨʠʪʴ ʵʪʦ ʫʧʨʘʞʥʝʥʠʝ 5 ʨʘʟ. 

½ ʅʦʛʠ ʥʘ ʰʠʨʠʥʝ ʧʣʝʯ, ʨʫʢʠ ʩʦʛʥʫʪʳ ʚ ʣʦʢʪʷʭ. ʇʦʚʝʨʥʫʪʴ ʢʦʨʧʫʩ ʩʥʘʯʘʣʘ ʚʣʝʚʦ, ʟʘʪʝʤ ʚʧʨʘʚʦ, 
ʚʳʪʷʛʠʚʘʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʨʫʢʫ ʚʧʝʨʸʜ. ɺʳʧʦʣʥʠʪʴ ʫʧʨʘʞʥʝʥʠʝ 5 ʨʘʟ ʚ ʢʘʞʜʫʶ ʩʪʦʨʦʥʫ. 
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½ ɺʩʪʘʪʴ ʧʨʷʤʦ, ʨʫʢʠ ʧʦʣʦʞʠʪʴ ʥʘ ʪʘʣʠʶ. ʇʦʜʥʷʪʴ ʩʦʛʥʫʪʫʶ ʚ ʢʦʣʝʥʝ ʣʝʚʫʶ ʥʦʛʫ, ʟʘʪʝʤ ʚʳ-
ʧʨʷʤʠʪʴ ʝʸ, ʜʦʩʪʠʛʥʫʚ ʧʘʨʘʣʣʝʣʠ ʩ ʧʦʣʦʤ. ʇʦʤʝʥʷʝʤ ʥʦʛʫ ʠ ʧʦʚʪʦʨʠʪʴ ʪʦ ʞʝ ʩʘʤʦʝ. ʇʦʚʪʦʨʠʪʴ ʫʧʨʘʞ-
ʥʝʥʠʝ ʢʘʞʜʦʡ ʥʦʛʦʡ ʤʠʥʠʤʫʤ 5 ʨʘʟ. [2, ʩ.177] 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʦʢʘʞʫʪ: ʙʝʛ, ʭʦʜʴʙʘ, ʟʘʥʷʪʠʷ ʥʘ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʝ; ʚʝʣʦʩʧʦʨʪ 
ʠʣʠ ʟʘʥʷʪʠʷ ʥʘ ʚʝʣʦʪʨʝʥʘʞʝʨʝ; ʩʪʝʧ-ʘʵʨʦʙʠʢʘ; ʧʣʘʚʘʥʠʝ ʠʣʠ ʘʢʚʘʘʵʨʦʙʠʢʘ; ʫʪʨʝʥʥʷʷ ʛʠʤʥʘʩʪʠʢʘ; ʩʧʦʨ-
ʪʠʚʥʳʝ ʠʛʨʳ.  

ʕʪʠ ʚʠʜʳ ʩʧʦʨʪʘ ʥʝ ʩʦʜʝʨʞʘʪ ʩʠʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʨʝʟʢʠʭ ʜʚʠʞʝʥʠʡ ʪʝʣʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ 
ʪʨʝʥʠʨʫʝʪʩʷ ʚʝʩʪʠʙʫʣʷʨʥʳʡ ʘʧʧʘʨʘʪ, ʨʘʟʚʠʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʨʞʘʪʴ ʨʘʚʥʦʚʝʩʠʝ, ʫʣʫʯʰʘʝʪʩʷ ʢʦʦʨ-
ʜʠʥʘʮʠʷ ʜʚʠʞʝʥʠʡ. ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʪʨʝʙʫʝʪ ʨʠʪʤʠʯʥʦʛʦ ʜʳʭʘʥʠʷ, ʯʪʦ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʮʠʨʢʫʣʷʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ. [3, ʩ.152] 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʨʦʚʦ-
ʦʙʨʘʱʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʦʡ ʜʠʩʪʦʥʠʝʡ. ʋʢʘʟʘʣʠ 
ʥʘ ʤʝʭʘʥʠʟʤʳ ʚʣʠʷʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ, ʧʨʠʚʝʣʠ ʨʝʢʦʤʝʥʜʘ-
ʮʠʠ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʫʧʨʘʞʥʝʥʠʡ ʠ ʦʧʠʩʘʣʠ ʢʦʥʢʨʝʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʫʧʨʘʞʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯ-
ʰʝʥʠʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʩʥʠʞʝʥʠʝ ʩʠʤʧʪʦʤʦʚ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 
ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʠʤʧʪʦʤʘʤʠ ʚʝʛʝʪʦʩʦʩʫʜʠ-
ʩʪʦʡ ʜʠʩʪʦʥʠʠ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʫʣʫʯʰʠʪʴ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʠ ʩʥʠʟʠʪʴ ʩʠʤʧʪʦʤʳ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ.  

ʆʜʥʘʢʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʪʨʝʥʠʨʦʚʦʢ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴʩʷ ʩʦ ʩʧʝʮʠʘʣʠʩʪʦʤ ʠ ʚʳ-
ʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʡ ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ, ʫʯʠʪʳʚʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 
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ǧǬǬǭǡǟǵǧǭǬǬǺǨ ǫǤǱǭǣ ǫǟǰǩǧǯǭǡǩǧ 
ǩǭǯǟǠǪǤǨ ǡǭǤǬǬǭ-ǫǭǯǰǩǭǢǭ ǳǪǭǱǟ ǧ 
ǦǣǟǬǧǨ ǠǪǭǩǟǣǬǭǢǭ ǪǤǬǧǬǢǯǟǣǟ 

ǫǿȉȄȄȁ Ǭȇȉȇȑǿ ǡȞȖȄȐȊǿȁȍȁȇȖ, 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ 

ǰȑǿȐȄȁȇȖ ǰȑǿȌȇȐȊǿȁ ǰȄȏȂȄȄȁȇȖ  
ʢʫʨʩʘʥʪ  

ʌɻɹɺʆʋ çɺʦʝʥʥʦ-ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʉ. ʄ. ʂʠʨʦʚʘè  
ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
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ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ  
ʌɻɹɺʆʋ çɺʦʝʥʥʦ-ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʉ. ʄ. ʂʠʨʦʚʘè 

 ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʧʝʨʠʦʜ ʙʣʦʢʘʜʳ ʃʝʥʠʥʛʨʘʜʘ ʩʦʚʝʪʩʢʠʝ ʫʯʸʥʳʝ ʠ ʠʥʞʝʥʝʨʳ, ʪʘʢʠʝ ʢʘʢ ɸ.ɺ. ʃʝʙʝʜʠʥʩʢʠʡ ʠ 
ʅ.ɻ. ʉʘʚʚʠʥ, ʨʘʟʨʘʙʦʪʘʣʠ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʤʘʩʢʠʨʦʚʢʠ. ʕʪʠ ʤʝʪʦʜʳ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʟʘʱʠʪʳ 
ʢʦʨʘʙʣʝʡ ɹʘʣʪʠʡʩʢʦʛʦ ʬʣʦʪʘ ʠ ʟʜʘʥʠʡ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ ʢʫʣʴʪʫʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʧʦʤʦʛʣʦ ʤʠʥʠʤʠ-
ʟʠʨʦʚʘʪʴ ʫʱʝʨʙ ʦʪ ʚʨʘʞʝʩʢʠʭ ʘʪʘʢ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʙʦʨʦʥʝ ʛʦʨʦʜʘ ʚ ʪʷʞʸʣʳʝ ʛʦʜʳ ʚʦʡʥʳ. ɸʥʜʨʝʡ 
ɺʣʘʜʠʤʠʨʦʚʠʯ ʃʝʙʝʜʠʥʩʢʠʡ ʠ ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ɿʠʤʢʠʥ ʚʥʝʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʩʦʚʝʪʩʢʫʶ 
ʥʘʫʢʫ. ʃʝʙʝʜʠʥʩʢʠʡ, ʘʢʘʜʝʤʠʢ ʠ ʛʝʥʝʨʘʣ-ʤʘʡʦʨ ʤʝʜʠʮʠʥʩʢʦʡ ʩʣʫʞʙʳ, ʙʳʣ ʧʠʦʥʝʨʦʤ ʚ ʠʟʫʯʝʥʠʠ ʨʘʜʠʦ-
ʙʠʦʣʦʛʠʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʜʠʘʮʠʠ ʥʘ ʦʨʛʘʥʠʟʤ, ʘ ʪʘʢʞʝ ʟʘʥʠʤʘʣʩʷ ʚʦʧʨʦʩʘʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʟʨʠ-
ʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʯʝʣʦʚʝʢʘ. ɿʠʤʢʠʥ, ʫʯʝʥʠʢ ʀ.ʇ. ʇʘʚʣʦʚʘ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʣʩʷ ʥʘ ʬʠʟʠʦʣʦʛʠʠ ʟʨʝ-
ʥʠʷ. ʀʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʢʠ ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʤʘʩʢʠʨʦʚʦʯʥʳʭ ʩʝʪʝʡ, 
ʢʦʪʦʨʳʝ ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʪʠʣʠ ʢʦʨʘʙʣʠ ʠ ʟʜʘʥʠʷ ʚʦ ʚʨʝʤʷ ʙʣʦʢʘʜʳ ʃʝʥʠʥʛʨʘʜʘ, ʩʙʠʚʘʷ ʩ ʪʦʣʢʫ ʥʝʤʝʮ-
ʢʠʭ ʣʸʪʯʠʢʦʚ ʠ ʩʥʠʞʘʷ ʨʠʩʢ ʙʦʤʙʝʞʝʢ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʘʩʢʠʨʦʚʢʘ; ʟʘʱʠʪʘ; ʟʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟʘʪʦʨ; ʢʦʨʘʙʣʠ; ʬʠʟʠʦʣʦʛʠʷ ʟʨʝʥʠʷ; ʙʣʦʢʘʜ-
ʥʳʡ ʃʝʥʠʥʛʨʘʜ. 
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Abstract: During the siege of Leningrad, Soviet scientists and engineers such as A.V. Lebedinsky and N.G. 
Savvin developed effective camouflage methods. These methods were used to protect ships of the Baltic Fleet 
and buildings of great cultural significance, which helped minimize damage from enemy attacks and contribut-
ed to the defense of the city during the difficult years of the war. Andrei Vladimirovich Lebedinsky and Nikolai 
Vasilyevich Zimkin made significant contributions to Soviet science. Lebedinsky, an academician and Major 
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ɻʛʞʝʞʦʡʞ: ɺʦ ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʘ ʠʤʝʥʥʦ ʙʣʦʢʘʜʳ ʃʝʥʠʥʛʨʘʜʘ ʦʜʥʦʡ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʟʘʜʘʯ ʉʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʙʳʣʦ ʩʦʭʨʘʥʠʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʢʦʨʘʙʣʝʡ ɹʘʣʪʠʡʩʢʦʛʦ ʌʣʦʪʘ, ʪʘʢ 
ʢʘʢ ʦʥʠ ʚʥʦʩʠʣʠ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʟʘʱʠʪʫ ʃʝʥʠʥʛʨʘʜʘ. ʊʘʢʞʝ ʉʦʚʝʪʩʢʘʷ ʚʣʘʩʪʴ ʩʪʘʚʠʣʦ ʧʝʨʝʜ 
ʩʦʙʦʡ ʟʘʜʘʯʫ ʧʦ ʟʘʱʠʪʝ ʟʜʘʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʫʣʴʪʫʨʥʫʶ ʠ ʤʘʪʝʨʠʘʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʉʦʚʝʪʩʢʦʛʦ 
ʩʦʶʟʘ. ʈʝʰʠʣʠ ʵʪʠ ʟʘʜʘʯʠ ɸ.ɺ. ʃʝʙʝʜʠʥʩʢʠʡ, ʅ.ɻ. ʉʘʚʚʠʥ, ʅ.ɺ. ɿʠʤʢʠʥ ʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-
ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ ɸʢʘʜʝʤʠʠ ʭʫʜʦʞʝʩʪʚ ʉʦʚʝʪʩʢʦʛʦ ʩʦʶʟʘ, ʦʥʠ ʧʨʝʜʣʦʞʠʣʠ ʥʦʚʳʡ ʤʝʪʦʜ ʤʘʩ-
ʢʠʨʦʚʢʠ ʥʘʜʚʦʜʥʳʭ ʢʦʨʘʙʣʝʡ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ ʟʜʘʥʠʡ ʙʣʦʢʘʜʥʦʛʦ ʃʝʥʠʥʛʨʘʜʘ.  

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ: ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʩʪʦʨʠʯʝʩʢʠʭ 
ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʨʘʙʦʪʘʤ ɸ.ɺ. ʃʝʙʝʜʠʥʩʢʠʡ, ʅ.ɻ. ʉʘʚʚʠʥ, ʅ.ɺ. ɿʠʤʢʠʥ ʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-
ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ ɸʢʘʜʝʤʠʠ ʭʫʜʦʞʝʩʪʚ ʉʦʚʝʪʩʢʦʛʦ ʩʦʶʟʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʫʯʥʳʭ ʨʘʙʦʪ ɸ.ɺ. 
ʃʝʙʝʜʠʥʩʢʦʛʦ, ʅ.ɻ. ʉʘʚʚʠʥʘ, ʅ.ɺ. ɿʠʤʢʠʥʘ, ʧʦʟʚʦʣʠʚʰʠʭ ʠʟʦʙʨʝʩʪʠ ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʘʩʢʠʨʦʚʢʠ. 

ʇʪʦʧʛʦʙʸ ʰʙʪʫʵ: ʀʩʭʦʜʷ ʠʟ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ, 
ʯʪʦ ɸʥʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ʃʝʙʝʜʠʥʩʢʠʡ (1902ï1965 ʛʛ.) ð ʘʢʘʜʝʤʠʢ ɸʄʅ ʉʉʉʈ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ 
ʥʘʫʢʠ ʈʉʌʉʈ, ʛʝʥʝʨʘʣ-ʤʘʡʦʨ ʤʝʜ. ʩʣʫʞʙʳ, ʬʠʟʠʦʣʦʛ, ʨʘʜʠʦʙʠʦʣʦʛ, ʫʯʝʥʠʢ ʃ.ɸ. ʆʨʙʝʣʠ. ɺ 1930 ʛ. ʟʘ-
ʱʠʪʠʣ ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ ʪʝʤʫ çʆ ʨʦʣʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʷʚʣʝʥʠʠ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʘ ʟʨʝʥʠʷ 
ʚ ʪʝʤʥʦʪʝè. ɺ 1952 ʛ. ʚʦʟʛʣʘʚʠʣ ʢʘʬʝʜʨʫ ʬʠʟʠʦʣʦʛʠʠ ɺʦʝʥʥʦ-ʤʦʨʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ. ɺ ʯʠʩʣʝ 
ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: çʆʙ ʦʪʥʦʰʝʥʠʠ ʪʨʦʡʥʠʯʥʦʛʦ ʥʝʨʚʘ ʢ 
ʜʚʠʞʝʥʠʶ ʟʨʘʯʢʘè (ʩʦʚʤʝʩʪʥʦ ʩ ʅ.ɺ. ɿʠʤʢʠʥʳʤ); çʋʣʫʯʰʝʥʠʝ ʚʠʜʠʤʦʩʪʠ ʰʢʘʣ ʘʨʪʠʣʣʝʨʠʡʩʢʠʭ ʧʨʠʙʦ-
ʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠè (ʩʦʚʤʝʩʪʥʦ ʩ ʃ.ʅ. ɸʣʝʢʩʘʥʜʨʦʚʳʤ, ʅ.ɺ. ɿʠʤʢʠʥʳʤ);çʆ ʚʘʨʠʘʮʠ-
ʷʭ ʤʝʭʘʥʠʟʤʦʚ ʟʨʘʯʢʦʚʦʡ ʨʝʘʢʮʠʠ ʫ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ (ʩʦʚʤʝʩʪʥʦ ʩ ɸ.ʄ. ɿʠʤʢʠʥʦʡ); çʂ ʚʦ-
ʧʨʦʩʫ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡè (ʩʦʚʤʝʩʪʥʦ ʩ ɸ.ʉ. ʄʦʟʞʫʭʠʥʳʤ); çʆ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʝʡʨʦʥʦʚ ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘè (ʩʦʚʤʝʩʪʥʦ ʩ 
ɸ.ʀ. ɹʨʦʥʰʪʝʡʥʦʤ, ʅ.ɺ. ɿʠʤʢʠʥʳʤ); çʆ ʤʝʭʘʥʠʟʤʘʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʚʨʦʛʝʥʥʳʭ ʜʠʩʪʨʦʬʠʡè (ʩʦʚʤʝʩʪ-
ʥʦ ʩ ʅ.ɻ. ʉʘʚʠʥʥʳʤ). ɸ.ɺ. ʃʝʙʝʜʠʥʩʢʠʡ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚ ʉʉʉʈ ʧʨʠʩʪʫʧʠʣ ʢ ʠʟʫʯʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ 
ʥʝʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʠ ʜʦʢʘʟʘʣ ʥʘʨʫʰʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟ-
ʤʦʞʥʦʩʪʝʡ ʦʙʣʫʯʝʥʥʦʛʦ ʦʨʛʘʥʠʟʤʘ. ɸ.ɺ. ʃʝʙʝʜʠʥʩʢʠʡ ð ʢʨʫʧʥʘʷ ʬʠʛʫʨʘ ʚ ʩʦʚʝʪʩʢʦʡ ʥʘʫʢʝ. ʇʦʜ ʝʛʦ ʨʫ-
ʢʦʚʦʜʩʪʚʦʤ ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ ʙʦʣʝʝ 40 ʜʠʩʩʝʨʪʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 7 ʜʦʢʪʦʨʩʢʠʭ. ɸ.ɺ. ʃʝʙʝʜʠʥʩʢʠʡ ʙʳʣ 
ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʅʘʫʯʥʦʛʦ ʩʦʚʝʪʘ ʧʨʠ ɸʅ ʉʉʉʈ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʙʣʝʤʝ çʨʘʜʠʦʙʠʦʣʦʛʠʷè, ʧʨʝʜʩʪʘʚʠ-
ʪʝʣʝʤ ʉʉʉʈ ʚ ʅʘʫʯʥʦʤ ʢʦʤʠʪʝʪʝ ʧʦ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʆʆʅ (1955ï1958 ʛʛ.). 

 ʅ.ɺ. ɿʠʤʢʠʥ ʨʦʜʠʣʩʷ ʚ ʩʝʣʝ ʇʘʨʢʠʥʦ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 10 ʜʝʢʘʙʨʷ 1899 ʛ. ʅʘʫʯʥʫʶ ʨʘʙʦʪʫ ʦʥ 
ʥʘʯʘʣ ʚ 1924 ʛ. ʚ ʃʝʥʠʥʛʨʘʜʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀ. ʇ. ʇʘʚʣʦʚʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘ-
ʜʝʤʠʠ. ʉ 1929 ʧʦ 1947 ʛʦʜ ʦʥ ʨʘʙʦʪʘʣ ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʦʣʦʛʠʠ ɺʄɸ, ʩ 1947 ʧʦ 1960 ʛ. - ʥʘʯʘʣʴʥʠʢʦʤ 
ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʠ ɺʦʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʘ ʩ 1960 ʧʦ 1975 ʛ. - ʟʘʚʝʜʫʶʱʠʤ ʢʘ-
ʬʝʜʨʦʡ ʬʠʟʠʦʣʦʛʠʠ ɻɼʆʀʌʂʘ ʠʤ. ʇ.ʌ. ʃʝʩʛʘʬʪʘ, ʛʜʝ ʦʩʪʘʚʘʣʩʷ ʟʘʪʝʤ ʧʨʦʬʝʩʩʦʨʦʤ -ʢʦʥʩʫʣʴʪʘʥʪʦʤ 
ʚʧʣʦʪʴ ʜʦ ʫʭʦʜʘ ʠʟ ʞʠʟʥʠ 2 ʷʥʚʘʨʷ 1989 ʛʦʜʘ. ʅʘʨʷʜʫ ʩ ʦʩʥʦʚʥʦʡ ʨʘʙʦʪʦʡ ʅ.ɺ. ɿʠʤʢʠʥ ʚ 1945 - 1950 ʛʛ. 
ʟʘʚʝʜʦʚʘʣ ʣʘʙʦʨʘʪʦʨʠʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʀʥ-
ʩʪʠʪʫʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤ. ʀ.ʇ. ʇʘʚʣʦʚʘ (ʚ ʂʦʣʪʫʰʘʭ), ʘ ʚ 1954 - 1969 ʛʛ. - ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʅʝʡʨʦʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɸ. ʃ. ʇʦʣʝʥʦʚʘ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʅ.ɻ. ʉʘʚʚʠʥʳʤ, ʅ.ɺ. ɿʠʤʢʠʥʳʤ, ɸ. ɺ. ʃʝʙʝʜʠʥʩʢʠʤ 
ʠ ʝʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʢʠ, ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʚʦʧʨʦʩʘʤ ʬʦʪʦʨʝʮʝʧʮʠʠ, 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʬʬʝʨʝʥʪʥʳʭ ʩʠʩʪʝʤ, ʘʜʘʧʪʘʮʠʠ, ʦʩʪʨʦʪʳ ʠ ʧʦʣʷ ʟʨʝʥʠʷ, ʛʣʫʙʠʥʥʦʛʦ ʟʨʝʥʠʷ, ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʷʩʥʦʛʦ ʚʠʜʝʥʠʷ, ʘʢʢʦʤʦʜʘʮʠʠ, ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʥʝʨʚ-

General of the Medical Service, was a pioneer in the study of radiobiology and the effects of radiation on the 
body, and also dealt with the functioning of the human visual analyzer. Zimkin, a student of I.P. Pavlov, spe-
cialized in the physiology of vision. Their research in physiological optics led to the creation of camouflage nets 
that effectively protected ships and buildings during the siege of Leningrad, confusing German pilots and re-
ducing the risk of bombing. 
Key words: camouflage; protection; visual analyzer; ships; physiology of vision; besieged Leningrad. 
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ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʣʘʟʘ, ʟʨʠʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ ʢʦʨʢʦʚʳʭ ʮʝʥʪʨʦʚ, ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʨʝʜ ʛʣʘʟʘ, ʠʥʥʝʨʚʘʮʠʠ 
ʟʨʘʯʢʘ ʠ ʜʨʫʛʠʝ ʨʘʙʦʪʳ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʘʬʬʝʨʝʥʪʥʳʭ ʩʠʩʪʝʤ ʚʩʢʨʳʣʠ ʨʷʜ ʥʦʚʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 
ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʦʣʦʛʠʠ ʟʨʠʪʝʣʴʥʦʛʦ ʠ ʜʨʫʛʠʭ ʘʥʘʣʠʟʘʪʦʨʦʚ, ʧʦʟʚʦʣʠʣ ʝʤʫ ʧʨʠʤʝʥʠʪʴ ʝʛʦ ʦʪʢʨʳʪʠʷ ʚ ʩʦ-
ʟʜʘʥʠʠ ʤʘʩʢʠʨʦʚʦʯʥʳʭ ʩʝʪʝʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʬʘʰʠʩʪʩʢʠʝ ʣʸʪʯʠʢʠ ʟʘ ʚʩʸ ʚʨʝʤʷ ʙʣʦʢʘʜʳ ʃʝʥʠʥʛʨʘ-
ʜʘ ʦʙʥʘʨʫʞʠʣʠ ʪʦʣʴʢʦ ʢʨʝʡʩʝʨ ñʂʠʨʦʚò, ʢʦʛʜʘ ʪʦʪ ʚʸʣ ʰʢʚʘʣʴʥʳʡ ʦʛʦʥʴ. ʈʝʘʣʠʟʘʮʠʝʡ ʧʨʦʝʢʪʘ ʤʘʩʢʠʨʦ-
ʚʦʯʥʳʭ ʩʝʪʝʡ ʟʘʥʠʤʘʣʩʷ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ ɸʢʘʜʝʤʠʠ ʭʫʜʦʞʝʩʪʚ ʉʦʚʝʪʩʢʦʛʦ 
ʩʦʶʟʘ. ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʤʘʩʢʠʨʦʚʢʠ ʥʘ ʚʦʝʥʥʳʭ ʢʦʨʘʙʣʷʭ ɹʘʣʪʠʡʩʢʦʛʦ ʌʣʦ-
ʪʘ ʫʯʸʥʳʝ ʧʨʠʥʷʣʠʩʴ ʟʘ ʤʘʩʢʠʨʦʚʢʫ ʟʜʘʥʠʡ ʃʝʥʠʥʛʨʘʜʘ, ʤʘʩʢʠʨʦʚʘʣʠ ʠʭ ʧʦʜ ʨʫʠʥʳ, ʯʪʦ ʚʚʦʜʠʣʦ 
ʥʝʤʝʮʢʠʭ ʣʸʪʯʠʢʦʚ ʚ ʟʘʙʣʫʞʜʝʥʠʝ, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʘʚʠʘʙʦʤʙ ʚ ʥʝ ʨʘʟʨʫ-
ʰʝʥʥʳʝ ʟʜʘʥʠʷ. 

ʀʙʣʤʷʰʞʦʡʞ: ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʳʰʝʠʟʣʦʞʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʠʟʦʙʨʝʪʝʥʠʝ 
ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʤʘʩʢʠʨʦʚʢʠ ɸ.ɺ. ʃʝʙʝʜʠʥʩʢʠʤ, ʅ.ɻ. ʉʘʚʚʠʥʳʤ, ʅ.ɺ. ɿʠʤʢʠʥʳʤ ʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-
ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʤ ʩʦʩʪʘʚʦʤ ɸʢʘʜʝʤʠʠ ʭʫʜʦʞʝʩʪʚ ʉʦʚʝʪʩʢʦʛʦ ʩʦʶʟʘ ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴ-
ʰʠʪʴ ʧʦʪʝʨʠ ɹʘʣʪʠʡʩʢʦʛʦ ʌʣʦʪʘ ʠ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʫʥʠʯʪʦʞʝʥʥʳʭ ʟʜʘʥʠʡ ʙʣʦʢʘʜʥʦʛʦ ʃʝʥʠʥʛʨʘʜʘ. 
ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʪʦ, ʯʪʦ ʤʘʩʢʠʨʦʚʢʘ ʢʦʨʘʙʣʝʡ, ʟʘʱʠʱʘʚʰʠʭ ʃʝʥʠʥʛʨʘʜ, ʧʦʟʚʦʣʠʣʦ ʥʝ ʧʦʪʝʨʷʪʴ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʙʣʦʢʘʜʥʦʛʦ ʃʝʥʠʥʛʨʘʜʘ ʦʙʦʨʦʥʷʪʴʩʷ ʦʪ ʬʘʰʠʩʪʩʢʠʭ ʟʘʭʚʘʪʯʠʢʦʚ, ʘ ʦʙʦʨʦʥʘ ʃʝʥʠʥʛʨʘʜʘ ʷʚ-
ʣʷʣʘʩʴ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʟʘʱʠʪʥʠʢʦʚ ʃʝʥʠʥʛʨʘʜʘ. 
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- ʦʧʫʭʦʣʝʚʳʝ 

ɹʦʦʧʫʙʯʡʸ: ɹʦʣʴ ʚ ʛʨʫʜʠ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʩʠʤʧʪʦʤʦʤ ʫ ʜʝʪʝʡ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʷʚʣʷʶʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɿʘʯʘʩʪʫʶ ʧʨʠʯʠʥʫ 
ʚʳʷʚʠʪʴ ʥʝ ʫʜʘʝʪʩʷ. ʉʝʨʜʝʯʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʨʝʜʢʦʡ ʧʨʠʯʠʥʦʡ ʙʦʣʝʡ ʚ ʛʨʫʜʠ ʫ ʜʝʪʝʡ. ɹʦʣʴ-
ʰʠʥʩʪʚʦ ʧʨʠʯʠʥ ʤʦʞʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʤʥʝʟʘ ʠ ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʃʝʯʝ-
ʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʥʫʶ ʧʨʠʯʠʥʫ. 
ʃʤʷʞhʛʴʞ ʪʤʧʛʙ: ʢʦʩʪʦʭʦʥʜʨʠʪ, ʧʥʝʚʤʦʥʠʷ, ʤʠʦʟʠʪ, ʩʠʥʜʨʦʤ ʧʨʝʢʘʨʜʠʘʣʴʥʦʛʦ ʫʣʦʚʘ, ʩʠʥʜʨʦʤ ʊʠʪʮʝ, 
ʧʝʨʠʢʘʨʜʠʪ, ʠʰʝʤʠʷ. 
 

CHEST PAIN IN CHILDREN 
 

Saifiddinova Nigora, 
Busel Kamila, 

Uranchimeg Gerelchimeg, 
Tarzumanova Edel 

 
Abstract: Chest pain is usually a benign symptom in children. The most common identifiable causes are mus-
culoskeletal. Often, no cause can be identified. Cardiac disorders are uncommon causes of chest pain chil-
dren. Most causes can be diagnosed from history and physical examination. Treatment should be directed at 
the underlying cause. 
Key words: costochondritis, pneumonia, myositis, precordial catch syndrome, Tietze syndrome, pericarditis, 
ischemia. 
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- ʜʨʫʛʠʝ: ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ, ʢʦʢʘʠʥʦʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʩʝʨʧʦʚʠʜʥʦʢʣʝʪʦʯʥʘʷ ʘʥʝ-
ʤʠʷ, ʦʧʦʷʩʳʚʘʶʱʠʡ ʣʠʰʘʡ. 

çʀʜʠʦʧʘʪʠʯʝʩʢʘʷè ʙʦʣʴ ʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʙʦʣʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ. ɺʧʣʦʪʴ ʜʦ 73,6% [1] ʙʦʣʝʡ ʚ ʛʨʫʜʠ ʫ ʜʝʪʝʡ ʷʚʣʷʶʪʩʷ ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ, ʪʦ ʝʩʪʴ ʦʪ-
ʩʫʪʩʪʚʫʶʪ ʩʝʨʜʝʯʥʳʝ ʠʣʠ ʜʨʫʛʠʝ ʠʟʚʝʩʪʥʳʝ ʧʨʠʯʠʥʳ ʙʦʣʠ ʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ. 

ɺʪʦʨʘʷ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʨʠʯʠʥʘ (ʜʦ 8,8 % ʙʦʣʝʡ ʚ ʛʨʫʜʠ ʫ ʜʝʪʝʡ) [1]. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ 
ʣʦʢʘʣʠʟʦʚʘʥʥʦʩʪʴ, ʫʭʫʜʰʝʥʠʝ ʧʨʠ ʧʘʣʴʧʘʮʠʠ, ʜʚʠʞʝʥʠʠ, ʛʣʫʙʦʢʦʤ ʜʳʭʘʥʠʠ, ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳ ʩʠʥʷʢʠ. 
ʆʥʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚʩʣʝʜʩʪʚʠʝ ʯʨʝʟʤʝʨʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʤʳʰʮʳ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ (ʫʧʨʘʞʥʝ-
ʥʠʷ, ʭʨʦʥʠʯʝʩʢʠʡ ʢʘʰʝʣʴ, ʪʨʘʚʤʘ). ʇʨʷʤʘʷ ʪʨʘʚʤʘ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʥʝʚʤʦʪʦ-
ʨʘʢʩʫ, ʧʝʨʝʣʦʤʫ ʨʝʙʝʨ.  

 ʂʦʩʪʦʭʦʥʜʨʠʪ ð ɻ ʪʦ ʚʦʩʧʘʣʝʥʠʝ ʨʝʙʝʨʥʦ-ʭʨʷʱʝʚʳʭ ʠʣʠ ʭʦʥʜʨʦʩʪʝʨʥʘʣʴʥʳʭ ʩʦʯʣʝʥʝʥʠʡ.  
ʏʘʱʝ ʚʩʝʛʦ ʧʦʨʘʞʘʶʪʩʷ ʣʝʚʳʝ ʨʝʙʝʨʥʳʝ ʭʨʷʱʠ ʩʦ ʚʪʦʨʦʛʦ ʧʦ ʧʷʪʳʡ. ʂʦʩʪʦʭʦʥʜʨʠʪ ʦʙʳʯʥʦ ʦʜ-

ʥʦʩʪʦʨʦʥʥʠʡ ʠ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʞʝʥʱʠʥ. ɹʦʣʝʝ ʯʝʤ ʚ 90% ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʝʪʩʷ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʧʦ-
ʨʘʞʝʥʠʝ.  

ʉʠʥʜʨʦʤ ʊʠʪʮʝ ð ʨʝʜʢʦʝ ʥʝʛʥʦʡʥʦʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʙʦʣʴʶ ʚ 
ʛʨʫʜʠ ʠ ʦʪʝʢʦʤ ʨʝʙʝʨʥʦ-ʭʨʷʱʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʏʘʱʝ ʚʩʝʛʦ ʦʪʝʢ ʦʜʥʦʩʪʦʨʦʥʥʠʡ, ʚʦ 2-ʤ ʠ 3-ʤ ʨʝʙʝʨʥʦ-
ʭʨʷʱʝʚʳʭ ʩʫʩʪʘʚʘʭ. ʆʜʥʘʢʦ ʤʦʞʝʪ ʧʦʨʘʞʘʪʴʩʷ ʠ ʛʨʫʜʠʥʦ-ʢʣʶʯʠʯʥʳʡ ʩʫʩʪʘʚ. ʉʠʥʜʨʦʤ ʊʠʪʮʝ ʫ ʜʝʪʝʡ 
ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ ʠ ʝʛʦ ʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʢʦʩʪʦʭʦʥʜʨʠʪʘ ʧʦ ʦʪʩʫʪʩʪʚʠʶ ʩʢʣʦʥʥʦʩʪʠ ʢ ʞʝʥʩʢʦʤʫ ʥʘʩʝ-
ʣʝʥʠʶ, ʘ ʪʘʢʞʝ ʧʦ ʧʘʪʦʛʥʦʤʦʥʠʯʥʦʤʫ ʠ ʣʝʛʢʦ ʚʠʜʠʤʦʤʫ ʥʝʛʥʦʡʥʦʤʫ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʦʤʫ ʦʪʝʢʫ, ʦʙʳʯʥʦ 
ʦʪʤʝʯʘʝʤʦʤʫ ʚ ʧʨʘʚʦʤ ʛʨʫʜʠʥʦ-ʢʣʶʯʠʯʥʦʤ ʠʣʠ ʚʪʦʨʦʤ ʭʦʥʜʨʦʩʪʝʨʥʘʣʴʥʦʤ ʩʦʯʣʝʥʝʥʠʷʭ. ɹʦʣʝʝ ʯʝʤ ʚ 
70% ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʶʪʩʷ ʦʜʠʥʦʯʥʳʝ ʧʦʨʘʞʝʥʠʷ. ɹʦʣʴ ʦʩʪʨʘʷ ʠ ʥʦʶʱʘʷ, ʠʥʦʛʜʘ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 
ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ. 

ʉʠʥʜʨʦʤ ʩʢʦʣʴʟʷʱʝʛʦ ʨʝʙʨʘ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʨʝʙʝʨʥʳʡ ʭʨʷʱ, ʬʠʢʩʠʨʫʶʱʠʡ ʨʝʙʨʘ 8, 9 ʠ/ʠʣʠ 10, 
ʣʦʤʘʝʪʩʷ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʙʨʫ(ʷʤ) ʧʦʜʚʳʚʠʭʥʫʪʴʩʷ (ʯʘʩʪʠʯʥʦ ʩʤʝʩʪʠʪʴʩʷ). ʍʨʷʱ ʩʪʘʥʦʚʠʪʩʷ ʛʠʧʝʨʤʦ-
ʙʠʣʴʥʳʤ ʠ ʘʥʦʤʘʣʴʥʦ ʜʚʠʛʘʝʪʩʷ. ʆʙʥʘʞʝʥʥʳʝ ʢʦʥʯʠʢʠ ʵʪʠʭ ʨʝʙʝʨ ʤʦʛʫʪ ʩʢʦʣʴʟʠʪʴ ʧʦʜ ʨʝʙʨʘʤʠ ʚʳʰʝ, 
ʠʥʦʛʜʘ ʧʨʦʠʟʚʦʜʷ ʱʝʣʢʘʶʱʠʝ ʠʣʠ ʭʣʦʧʘʶʱʠʝ ʟʚʫʢʠ, ʚʳʟʳʚʘʷ ʜʠʩʢʦʤʬʦʨʪ ʠ ʙʦʣʴ, ʨʘʟʜʨʘʞʘʷ ʤʝʞʨʝ-
ʙʝʨʥʳʝ ʥʝʨʚʳ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʨʘʞʘʝʪʩʷ 10-ʝ ʨʝʙʨʦ. ʉʠʥʜʨʦʤ ʧʦʨʘʞʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʞʝʥʱʠʥ. 

ɹʦʣʴ ʚ ʛʨʫʜʠ ʧʨʠ ʧʨʝʢʘʨʜʠʘʣʴʥʦʤ ʫʣʦʚʝ ʚʥʝʟʘʧʥʘʷ ʠ ʨʝʟʢʘʷ, ʥʝ ʩʚʷʟʘʥʘ ʩ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ 
ʠ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʛʣʫʙʦʢʦʤ ʜʳʭʘʥʠʠ. ʆʥʘ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚʜʦʣʴ ʣʝʚʦʛʦ ʥʠʞʥʝʛʦ ʢʨʘʷ ʛʨʫʜʠʥʳ ʠʣʠ ʚ ʦʙ-
ʣʘʩʪʠ ʚʝʨʭʫʰʢʠ ʩʝʨʜʮʘ, ʥʝ ʠʨʨʘʜʠʠʨʫʝʪ. ʄʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʚʦ ʚʨʝʤʷ ʦʪʜʳʭʘ ʠʣʠ ʘʢʪʠʚʥʦʩʪʠ, ʥʦ ʥʝ ʚʦ 
ʚʨʝʤʷ ʩʥʘ. ʕʧʠʟʦʜ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʜʳʭʘʥʠʶ ʢʘʢ ʩʧʦʩʦʙʫ ʩʧʨʘʚʠʪʴʩʷ ʩ ʙʦʣʴʶ ʠ ʢ ʯʫʚ-
ʩʪʚʫ ʩʠʣʴʥʦʛʦ ʙʝʩʧʦʢʦʠ↑ʩʪʚʘ. ʕʧʠʟʦʜʳ ʠʥʪʝʥʩʠʚʥʳʝ, ʥʦ ʢʦʨʦʪʢʠʝ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 30 ʩʝʢʫʥʜ ʜʦ 3 ʤʠ-
ʥʫʪ. 

ʕʧʠʜʝʤʠʯʝʩʢʘʷ ʤʠʘʣʛʠʷ (ʙʦʣʝʟʥʴ ɹʦʨʥʭʦʣʴʤʘ, ʧʣʝʚʨʦʜʠʥʠʷ, çʜʴʷʚʦʣʴʩʢʘʷ ʙʦʣʝʟʥʴè). ʄʠʘʣʛʠʶ 
ʚʳʟʳʚʘʶʪ ʯʘʱʝ ʚʠʨʫʩʳ ʂʦʢʩʘʢʠ ɺ (1-6 ʩʝʨʦʪʠʧʳ), ʨʝʞʝ - ʚʠʨʫʩʳ ʢʦʢʩʘʢʠ ɸ. ʕʪʘ ʬʦʨʤʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 
ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʚʠʨʫʩʥʳʤ ʤʠʦʟʠʪʦʤ. ʧʘʣʴʧʘʮʠʷ ʧʦʨʘ-
ʞʝʥʥʦʡ ʤʳʰʮʳ ʚʩʝʛʜʘ ʙʦʣʝʟʥʝʥʥʘ, ʤʳʰʮʘ ʦʪʝʯʥʘ. ɹʦʣʴ ʦʙʳʯʥʦ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚʦʢʨʫʛ ʢʨʘʷ ʨʝʙʝʨʥʦʡ 
ʜʫʛʠ. ʇʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʘ ʧʘʮʠʝʥʪʦʚ ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʴ ʚ ʥʠʞʥʠʭ ʛʨʫʜʥʳʭ ʤʳʰʮʘʭ ʥʘ ʦʜʥʦʡ ʠʣʠ ʥʘ ʦʙʝ-
ʠʭ ʩʪʦʨʦʥʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʘʷ ʧʦʣʦʚʠʥʘ - ʚ ʚʝʨʭʥʠʭ ʤʳʰʮʘʭ ʞʠʚʦʪʘ. ʋ ʜʝʪʝʡ ʙʦʣʴ ʤʦʞʝʪ ʣʦʢʘʣʠ-
ʟʦʚʘʪʴʩʷ ʠ ʥʠʞʝ, ʠʤʠʪʠʨʫʷ  ʢʣʠʥʠʢʫ çʦʩʪʨʦʛʦ ʞʠʚʦʪʘè. 

ʄʠʦʟʠʪ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ï ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʤʳʰʮ ʛʨʫʜʥʦʛʦ ʩʢʝʣʝʪʥʦʛʦ ʦʪʜʝʣʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʠʦʣʦʛʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, 
ʤʠʦʟʠʪ ʠʤʝʝʪ ʨʘʟʣʠʯʥʫʶ ʩʠʤʧʪʦʤʘʪʠʢʫ ʠ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ. ʀʥʬʝʢʮʠʦʥʥʳʡ ʤʠʦʟʠʪ ʤʦʞʝʪ ʙʳʪʴ ʛʥʦʡʥʳʡ 
ʠ ʥʝʛʥʦʡʥʳʡ. ɻʥʦʡʥʳʡ ʤʠʦʟʠʪ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ. ʉʯʠʪʘʝʪ-
ʩʷ ʩʘʤʦʡ ʪʷʞʝʣʦʡ ʠ ʦʧʘʩʥʦʡ ʬʦʨʤʦʡ. ʅʝʛʥʦʡʥʳʡ ʤʠʦʟʠʪ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ. 
ʇʘʨʘʟʠʪʘʨʥʳʡ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʬʦʥʝ ʧʦʧʘʜʘʥʠʷ ʚ ʤʳʰʮʳ ʣʠʯʠʥʦʢ ʧʘʨʘʟʠʪʦʚ. 

ʆʩʩʠʬʠʮʠʨʫʶʱʠʡ ʤʠʦʟʠʪ. ʇʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʠ ʥʝʪʨʘʚʤʘʪʠʯʝʩʢʠʡ. ʊʨʘʚʤʘʪʠʯʝ-
ʩʢʠʡ ʤʠʦʟʠʪ ʤʳʰʮ ʛʨʫʜʠ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʘʚʤ ʠʣʠ ʫʰʠʙʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ʅʝʪʨʘʚʤʘʪʠ-
ʯʝʩʢʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʘʪʨʦʬʠʠ ʤʳʰʮ ʠʣʠ ʠʤʝʪʴ ʚʨʦʞʜʝʥʥʫʶ ʧʨʠʨʦʜʫ. ʊʘʢʞʝ ʦʪʜʝʣʴʥʦ ʚʳʜʝ-
ʣʷʶʪ ʘʫʪʦʠʤʤʫʥʥʳʡ ʤʠʦʟʠʪ. ʂ ʥʝʤʫ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʨʝʜʢʠʝ, ʥʦ ʪʷʞʝʣʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʧʦʣʠʤʠʦʟʠʪ 



184 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʠ ʜʝʨʤʘʪʦʤʠʦʟʠʪ. ɹʦʣʴ ʧʨʠ ʤʠʦʟʠʪʝ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʧʦʚʦʨʦʪʘʭ ʪʝʣʘ, ʧʦʜʥʷʪʠʠ ʨʫʢ ʠʣʠ ʥʘʜʘʚʣʠʚʘʥʠʠ 
ʥʘ ʙʦʣʴʥʦʝ ʤʝʩʪʦ (ʥʘʧʦʤʠʥʘʝʪ ʤʝʞʨʝʙʝʨʥʫʶ ʥʝʚʨʘʣʛʠʶ); ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʫʟʝʣʢʦʚʳʭ ʫʧʣʦʪ-
ʥʝʥʠʡ ʚ ʤʳʰʮʘʭ; ʩʣʘʙʦʩʪʴʶ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ; ʦʪʝʯʥʦʩʪʴʶ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʤʳʰʮ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. 

ʇʨʠʟʥʘʢʠ ʤʠʦʟʠʪʘ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʤʳʰʮʳ ʚʦʩʧʘʣʝʥʳ. ʊʘʢ, ʝʩʣʠ ʧʦʨʘʞʝʥʳ 
ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʛʨʫʜʥʳʝ ʤʳʰʮʳ, ʪʦ ʙʫʜʫʪ ʧʨʦʙʣʝʤʳ ʩ ʜʚʠʛʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ. ɺʦʟʥʠʢʘʝʪ ʙʦʣʴ ʧʨʠ ʦʪ-
ʚʝʜʝʥʠʠ ʨʫʢ ʠʣʠ ʣʦʧʘʪʦʢ. ɺ ʩʣʫʯʘʝ ʚʦʩʧʘʣʝʥʠʷ ʛʣʫʙʦʢʠʭ ʤʳʰʮ ʚʦʟʥʠʢʥʫʪ ʪʨʫʜʥʦʩʪʠ ʩ ʜʳʭʘʥʠʝʤ. ɺʝʜʴ 
ʠʤʝʥʥʦ ʵʪʠ ʤʳʰʮʳ ʦʪʚʝʯʘʶʪ ʟʘ ʨʘʙʦʪʫ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʦʧʫʩʢʘʥʠʝ ʠ ʧʦʜʥʷʪʠʝ ʨʝʙʝʨ.  

ʃʝʛʦʯʥʳʝ ʧʨʠʯʠʥʳ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ  9,3 % [1] ʧʨʠʯʠʥ ʙʦʣʝʡ ʚ ʛʨʫʜʠ ʫ ʜʝʪʝʡ. 
ʊʨʦʤʙʦʵʤʙʦʣʠʷ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ, ʭʦʪʷ ʠ ʨʝʜʢʦ, ʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʜʝʪʝʡ [5], ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʧʣʝʚʨʠʪʥʫʶ ʙʦʣʴ ʚ ʛʨʫʜʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʫʶʩʷ ʢʘʰʣʝʤ, ʢʨʦʚʦʭʘʨʢʘʥʴʝʤ, ʦʜʳʰʢʦʡ, ʪʘʭʠʢʘʨʜʠʝʡ ʠ ʪʘ-
ʭʠʧʥʦʵ. 

ɹʦʣʴ ʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ ʧʨʠ ʧʣʝʚʨʠʪʝ ʦʩʪʨʘʷ, ʢʦʣʶʱʘʷ, ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʛʣʫʙʦʢʦʤ ʜʳʭʘʥʠʠ, 
ʢʘʰʣʝ, ʜʚʠʞʝʥʠʠ. ɹʦʣʴ ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʟʙʫʞʜʝʥʠʝʤ ʥʝʨʚʥʳʭ ʦʢʦʥʯʘʥʠʡ ʚ ʪʨʫʱʠʭʩʷ ʜʨʫʛ ʦ ʜʨʫʛʘ ʚʦʩʧʘ-
ʣʝʥʥʳʭ ʣʠʩʪʢʘʭ ʧʣʝʚʨʳ. ʏʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʣʠʭʦʨʘʜʢʦʡ ʠ ʢʘʰʣʝʤ. 

ʇʣʝʚʨʘʣʴʥʳʡ ʚʳʧʦʪ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʙʦʣʴ ʚ ʛʨʫʜʠ, ʢʦʪʦʨʘʷ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʛʣʫʙʦʢʦʤ ʚʜʦʭʝ. 
ʇʣʝʚʨʘʣʴʥʳʡ ʚʳʧʦʪ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʥʝʚʤʦʥʠʠ, ʪʫʙʝʨʢʫʣʝʟʘ, ʟʘʩʪʦʡʥʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘ-
ʪʦʯʥʦʩʪʠ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ ʜʨ... ɼʳʭʘʪʝʣʴʥʳʝ ʰʫʤʳ ʫʤʝʥʴʰʘʶʪʩʷ, ʧʝʨʢʫʪʦʨʥʦ ʚʳ-
ʷʚʣʷʝʪʩʷ ʧʨʠʪʫʧʣʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʚʳʧʦʪʘ. 

ʇʥʝʚʤʦʪʦʨʘʢʩ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʚʥʝʟʘʧʥʫʶ ʠ ʩʠʣʴʥʫʶ ʙʦʣʴ ʚ ʛʨʫʜʠ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʩʦʯʝʪʘʝʪʩʷ ʩ 
ʦʜʳʰʢʦʡ, ʪʘʭʠʢʘʨʜʠʝʡ ʠ ʠʥʦʛʜʘ ʮʠʘʥʦʟʦʤ. ʇʨʠ ʦʩʤʦʪʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʩʪʘʚʘʥʠʝ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʥʘ 
ʩʪʦʨʦʥʝ ʧʦʨʘʞʝʥʠʷ, ʧʨʠ ʧʝʨʢʫʩʩʠʠ ʧʦʨʘʞʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʚʳʷʚʣʷʝʪʩʷ ʪʠʤʧʘʥʠʯʝʩʢʠʡ ʟʚʫʢ, ʧʨʠ ʧʘʣʴʧʘ-
ʮʠʠ ʦʩʣʘʙʣʝʥʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʛʦʣʦʩʦʚʦʛʦ ʜʨʦʞʘʥʠʷ ʥʘ ʧʦʨʘʞʝʥʥʦʡ ʩʪʦʨʦʥʝ. ʉʨʝʜʦʩʪʝʥʠʝ ʠʥʦʛʜʘ 
ʩʤʝʱʘʝʪʩʷ ʚ ʥʝʧʦʨʘʞʝʥʥʫʶ ʩʪʦʨʦʥʫ. ɺ ʛʨʫʧʧʫ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʧʥʝʚʤʦʪʦʨʘʢʩʘ ʚʭʦʜʷʪ ʧʘʮʠʝʥʪʳ ʩ ʘʩʪ-
ʤʦʡ, ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ, ʩʠʥʜʨʦʤʦʤ ʄʘʨʬʘʥʘ.  

ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʧʨʠʯʠʥʳ ʙʦʣʠ ʚ ʛʨʫʜʠ ʫ ʜʝʪʝʡ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ, ʥʦ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 
ʩʝʨʴʝʟʥʳʤʠ. ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʥʘʨʫʰʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 3,8 % [1] ʧʨʠʯʠʥ ʙʦʣʝʡ ʚ ʛʨʫʜʠ ʫ ʜʝ-
ʪʝʡ. ʆʙʩʪʨʫʢʮʠʷ ʚʳʥʦʩʷʱʝʛʦ ʪʨʘʢʪʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʚʩʣʝʜʩʪʚʠʝ ʘʦʨʪʘʣʴʥʦʛʦ ʩʪʝʥʦʟʘ, ʩʫʙʘʦʨʪʘʣʴʥʦ-
ʛʦ ʩʪʝʥʦʟʘ ʠʣʠ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʦʛʦ ʩʫʙʘʦʨʪʘʣʴʥʦʛʦ ʩʪʝʥʦʟʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʠʰʝʤʠʯʝ-
ʩʢʠʝ ʙʦʣʠ ʚ ʛʨʫʜʠ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʫʙʵʥʜʦʢʘʨʜʠʘʣʴʥʦʡ ʧʝʨʬʫʟʠʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ɹʦʣʴ ʦʙʳʯʥʦ 
ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʌʠʟʠʢʘʣʴʥʳʝ ʜʘʥʥʳʝ ʚʢʣʶʯʘʶʪ ʨʝʟʢʠʡ ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʰʫʤ ʠʟ-
ʛʥʘʥʠʷ, ʢʦʪʦʨʳʡ ʣʫʯʰʝ ʚʩʝʛʦ ʚʳʩʣʫʰʠʚʘʝʪʩʷ ʥʘʜ ʚʝʨʭʥʠʤ ʧʨʘʚʳʤ ʢʨʘʝʤ ʛʨʫʜʠʥʳ ʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʦʙ-
ʣʘʩʪʴ ʰʝʠ ʥʘʜ ʩʦʥʥʳʤʠ ʘʨʪʝʨʠʷʤʠ. ɼʝʪʠ ʩ ʪʷʞʝʣʳʤ ʣʝʛʦʯʥʳʤ ʩʪʝʥʦʟʦʤ ʠʣʠ ʟʘʙʦʣʝʚʘʥʠʝʤ ʣʝʛʦʯʥʳʭ 
ʩʦʩʫʜʦʚ (ʢʦʤʧʣʝʢʩ ʕʡʟʝʥʤʝʥʛʝʨʘ) ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʠʩʢʫ ʠʰʝʤʠʠ ʤʠʦʢʘʨʜʘ ʠ ʘʨʠʪʤʠʡ. ʋ ʵʪʠʭ ʜʝʪʝʡ ʠʥʦ-
ʛʜʘ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʨʘʟʚʠʚʘʝʪʩʷ ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʴ ʚ ʛʨʫʜʠ. ʋ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʚʦʟʥʠʢʘʝʪ ʩʠ-
ʩʪʦʣʠʯʝʩʢʠʡ ʰʫʤ ʠʟʛʥʘʥʠʷ, ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʧʘʣʴʧʠʨʫʝʤʦʡ ʜʨʦʞʴʶ, ʢʦʪʦʨʳʡ ʤʘʢʩʠʤʘʣʴʥʦ 
ʚʳʩʣʫʰʠʚʘʝʪʩʷ ʚʙʣʠʟʠ ʣʝʛʢʠʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʚʩʝʡ ʧʨʝʢʘʨʜʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʚ ʰʝʶ ʠ ʩʧʠʥʫ. 
ɺʪʦʨʦʡ ʪʦʥ ʩʝʨʜʮʘ ʨʘʩʱʝʧʣʝʥʥʳʡ, ʩ ʟʘʤʝʜʣʝʥʥʳʤ ʠ ʫʤʝʥʴʰʝʥʥʳʤ ʣʝʛʦʯʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ. ɽʩʣʠ ʣʝ-
ʛʦʯʥʳʡ ʩʪʝʥʦʟ ʪʷʞʝʣʳʡ, ʤʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʮʠʘʥʦʟ. ɹʦʣʴ ʚ ʛʨʫʜʠ ï ʭʦʨʦʰʦ ʦʧʠʩʘʥʥʳʡ, ʥʦ ʨʝʜʢʠʡ 
ʧʨʠʟʥʘʢ ʧʨʦʣʘʧʩʘ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ [13]. 

ɹʦʣʴ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦʤ ʵʥʜʦʢʘʨʜʠʪʝ ʦʙʳʯʥʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʘʷ, ʥʦʶʱʘʷ, ʩʦ-
ʧʨʦʚʦʞʜʘʝʪʩʷ ʣʠʭʦʨʘʜʢʦʡ, ʰʫʤʦʤ ʠ ʘʥʦʤʘʣʴʥʳʤʠ ʪʦʥʘʤʠ ʧʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ ʩʝʨʜʮʘ. 

ɹʦʣʴ ʚ ʛʨʫʜʠ ʧʨʠ ʨʘʩʩʣʦʝʥʠʠ ʘʦʨʪʳ ʦʩʪʨʘʷ, <<ʨʚʫʱʘʷ>>, ʠʨʨʘʜʠʠʨʫʝʪ ʚ ʩʧʠʥʫ. ɼʣʷ ʨʘʩʩʣʦʝʥʠʷ 
ʘʦʨʪʳ ʭʘʨʘʢʪʝʨʥʦ: ʥʘʣʠʯʠʝ ʥʦʚʦʛʦ ʰʫʤʘ ʙʝʟ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʨʘʟʥʠʮʘ ʧʫʣʴʩʘ ʥʘ ʚʝʨʭʥʠʭ ʠ 
ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ, ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ ʚʳʧʦʪ, ʧʘʪʦʣʦʛʠʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚ ʘʥʘʤʥʝʟʝ.  

ʇʝʨʠʢʘʨʜʠʪ ʯʘʩʪʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʤ ʚʳʧʦʪʦʤ. ʋ ʜʝʪʝʡ ʩ ʧʝʨʠʢʘʨʜʠʪʦʤ ʦʙʳʯʥʦ 
ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʛʨʫʜʠʥʥʘʷ ʙʦʣʴ, ʠʨʨʘʜʠʠʨʫʶʱʘʷ ʚ ʣʝʚʦʝ ʧʣʝʯʦ. ɹʦʣʴ ʫʩʠʣʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʧʘʮʠʝʥʪ ʣʦ-
ʞʠʪʩʷ, ʠ ʥʝʩʢʦʣʴʢʦ ʦʙʣʝʛʯʘʝʪʩʷ, ʢʦʛʜʘ ʩʘʜʠʪʩʷ ʠ ʥʘʢʣʦʥʷʝʪʩʷ ʚʧʝʨʝʜ. ʊʘʢʞʝ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʢʘ-
ʰʝʣʴ, ʦʜʳʰʢʘ ʠ ʣʠʭʦʨʘʜʢʘ. ʌʠʟʠʢʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʤʦʞʝʪ ʚʳʷʚʠʪʴ ʚʟʜʫʪʠʝ ʰʝʡʥʳʭ ʚʝʥ, ʰʫʤ ʪʨʝ-
ʥʠʷ ʧʝʨʠʢʘʨʜʘ, ʪʘʭʠʢʘʨʜʠʶ ʠ ʧʘʨʘʜʦʢʩʘʣʴʥʳʡ ʧʫʣʴʩ. 

ʋ ʜʝʪʝʡ ʤʠʦʢʘʨʜʠʪ ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (ʥʘʧʨʠʤʝʨ, ʚʠʨʫʩʘ ʂʦʢʩʘʢʠ, 
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ʕʍʆʚʠʨʫʩʘ). ɼʨʫʛʠʝ ʧʨʠʯʠʥʳ ʚʢʣʶʯʘʶʪ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠʥʬʝʢʮʠʶ (ʥʘʧʨʠʤʝʨ, ʤʠʢʦʧʣʘʟʤʫ, ʜʠʬʪʝʨʠʶ), 
ʨʠʢʢʝʪʩʠʦʟʥʫʶ ʠʥʬʝʢʮʠʶ (ʥʘʧʨʠʤʝʨ, ʦʨʥʠʪʦʟ, ʧʷʪʥʠʩʪʫʶ ʣʠʭʦʨʘʜʢʫ ʉʢʘʣʠʩʪʳʭ ʛʦʨ), ʢʦʣʣʘʛʝʥʦʚʳʝ ʩʦ-
ʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʠʝʤ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʥʘʧʨʠʤʝʨ, ʘʜʨʠʘʤʠʮʠʥ, ʮʠʢʣʦʬʦʩʬʘʤʠʜ). 
ʋ ʜʝʪʝʡ ʩ ʤʠʦʢʘʨʜʠʪʦʤ ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʭʦʨʘʜʢʘ, ʟʘʛʨʫʜʠʥʥʘʷ ʙʦʣʴ, ʪʘʭʠʢʘʨʜʠʷ, ʨʠʪʤ ʛʘʣʦʧʘ, ʘʨʠʪʤʠʠ 
ʠ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ.  

ɸʨʠʪʤʠʠ, ʪʘʢʠʝ ʢʘʢ ʥʘʜʞʝʣʫʜʦʯʢʦʚʘʷ ʪʘʭʠʢʘʨʜʠʷ ʠʣʠ ʞʝʣʫʜʦʯʢʦʚʘʷ ʪʘʭʠʢʘʨʜʠʷ, ʩʚʷʟʘʥʳ ʩ 
ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʠʘʩʪʦʣʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʝʤ ʢʨʦʚʦʪʦʢʘ ʚ ʤʠʦʢʘʨʜʝ, ʘ ʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦ ʠ ʢ ʠʰʝʤʠʯʝʩʢʠʤ ʙʦʣʷʤ ʟʘ ʛʨʫʜʠʥʦʡ. ɸʨʠʪʤʠʠ ʪʘʢʞʝ ʧʨʦʷʚʣʷʶʪʩʷ ʫʯʘʱʝʥʥʳʤ ʩʝʨʜʮʝʙʠʝ-
ʥʠʝʤ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝʤ, ʛʠʧʦʪʦʥʠʝʡ. 

ɾʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 2,9 % [1] ʧʨʠʯʠʥ ʙʦʣʝʡ ʚ ʛʨʫʜʠ ʫ ʜʝʪʝʡ. 
ɻʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʳʡ ʨʝʬʣʶʢʩ ʩ ʵʟʦʬʘʛʠʪʦʤ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤ 

ʨʘʩʩʪʨʦʡʩʪʚʦʤ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʙʦʣʴʶ ʚ ʛʨʫʜʠ. ɹʦʣʴ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʣʠ ʦʧʠʩʳʚʘʪʴ-
ʩʷ ʢʘʢ ʞʞʝʥʠʝ ʟʘ ʛʨʫʜʠʥʦʡ (ʠʟʞʦʛʘ), ʫʩʠʣʠʚʘʶʱʘʷʩʷ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʣʠ ʧʨʠ 
ʧʨʠʥʷʪʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ.  ʀʥʦʨʦʜʥʦʝ ʪʝʣʦ ʠʣʠ ʝʜʢʠʡ ʦʞʦʛ ʧʠʱʝʚʦʜʘ ʚʳʟʳʚʘʶʪ ʜʠʩʢʦʤ-
ʬʦʨʪ ʚ ʛʨʫʜʠ ʠ ʜʠʩʬʘʛʠʶ. ʀʥʦʛʜʘ ʫ ʜʝʪʝʡ ʩ ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʴʶ, ʭʦʣʝʮʠʩʪʠʪʦʤ, ʛʝʧʘʪʠʪʦʤ, ʧʦʜʜʠʘ-
ʬʨʘʛʤʘʣʴʥʳʤ ʘʙʩʮʝʩʩʦʤ ʠʣʠ ʧʘʥʢʨʝʘʪʠʪʦʤ ʚʦʟʥʠʢʘʝʪ ʙʦʣʴ, ʠʨʨʘʜʠʠʨʫʶʱʘʷ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʛʨʫʜʥʦʡ 
ʢʣʝʪʢʠ.  

ʇʩʠʭʦʛʝʥʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 1,4 % [1] ʩʣʫʯʘʝʚ ʙʦʣʝʡ ʚ ʛʨʫʜʠ ʫ ʜʝʪʝʡ. ɿʘʙʦʣʝʚʘ-
ʝʤʦʩʪʴ ʚʳʰʝ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ ʠ ʩʨʝʜʠ ʜʝʚʦʯʝʢ. ʇʩʠʭʦʛʝʥʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʠ 
ʥʘʣʠʯʠʠ ʯʨʝʟʤʝʨʥʦʡ ʪʨʝʚʦʛʠ ʠʣʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʩʣʝʜʦ-
ʚʘʥʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ, ʯʘʩʪʦʤ ʧʨʦʧʫʩʢʝ ʟʘʥʷʪʠʡ ʚ ʰʢʦʣʝ, ʜʨʫʛʠʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʞʘʣʦʙʘʭ 
(ʥʘʧʨʠʤʝʨ, ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʙʦʣʷʭ ʚ ʞʠʚʦʪʝ ʠʣʠ ʛʦʣʦʚʥʳʭ ʙʦʣʷʭ).  ʋ ʜʝʪʝʡ ʩ ʧʩʠʭʦʛʝʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 
ʪʘʢʞʝ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʪʠʢʠ, ʜʝʧʨʝʩʩʠʷ ʠʣʠ ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʷ. 

ʆʧʫʭʦʣʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠʣʠ ʣʝʡʢʝʤʠʷ ʨʝʜʢʦ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʙʦʣʴʶ ʚ ʛʨʫʜʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, 
ʯʪʦ ʙʦʣʴ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʜʘʚʣʝʥʠʷ ʤʝʞʨʝʙʝʨʥʳʭ ʥʝʨʚʦʚ ʠʣʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠʣʠ ʠʥ-
ʬʠʣʴʪʨʘʮʠʠ ʢʦʩʪʠ ʦʧʫʭʦʣʝʚʳʤʠ ʢʣʝʪʢʘʤʠ. 

ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʴ ʚ ʛʨʫʜʠ ʠʥʦʛʜʘ ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʜʝʪʝʡ ʩ ʩʝʨʧʦʚʠʜʥʦʢʣʝʪʦʯʥʦʡ ʘʥʝʤʠʝʡ, ʝʩʣʠ 
ʚʘʟʦʦʢʢʣʶʟʠʦʥʥʳʡ ʢʨʠʟ ʟʘʪʨʘʛʠʚʘʝʪ ʢʦʨʦʥʘʨʥʳʝ ʘʨʪʝʨʠʠ. 

ɿʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʢʦʢʘʠʥʦʤ ʠʥʦʛʜʘ ʚʳʟʳʚʘʝʪ ʙʦʣʴ ʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ. ʆʧʠʩʘʥʦ ʥʝʩʢʦʣʴʢʦ ʧʘʪʦʛʝ-
ʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʙʦʣʠ ʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ ʧʨʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʠ ʢʦʢʘʠʥʦʤ: 

- ʚʣʠʷʥʠʝ ʥʘ ʩʠʩʪʝʤʥʫʶ ʛʝʤʦʜʠʥʘʤʠʢʫ: ʫ ʣʶʜʝʡ ʢʦʢʘʠʥ ʚʳʟʳʚʘʝʪ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ 
ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ), ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʉɸɼ), ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝ-
ʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɼɸɼ) ʠ ʩʨʝʜʥʝʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʉɸɼ), ʭʦʪʷ ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 
ʵʪʦʪ ʵʬʬʝʢʪ ʙʳʣ ʫʤʝʨʝʥʥʳʤ. [8], [9])  

- ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʨʦʥʘʨʥʳʝ ʘʨʪʝʨʠʠ: ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʢʘʠʥ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʢʦʨʦʥʘʨʥʫʶ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʶ. ʅʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʣʠ ʢʦʨʦʥʘʨʥʳʝ ʘʨʪʝʨʠʠ ʧʦʩʣʝ ʧʨʠʝʤʘ 
ʢʦʢʘʠʥʘ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʫʤʝʥʴʰʝʥʠʝ ʜʠʘʤʝʪʨʘ ʦʪ 11% ʜʦ 45%, [10], [11], [12]. ɹʆʣʴʰʝʝ ʩʫʞʝʥʠʝ 
ʧʨʦʠʩʭʦʜʠʪ ʚ ʘʨʪʝʨʠʷʭ ʧʨʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʤ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʤ ʧʦʨʘʞʝʥʠʠ [10] ʠ ʫ ʣʶʜʝʡ ʩ ʚʳʩʦ-
ʢʠʤ ʠʥʜʝʢʩʦʤ ʢʫʨʝʥʠʷ [11]. ʆʜʥʘʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʘʟʨʳʚʘ ʙʣʷʰʢʠ ʠ/ʠʣʠ ʦʩʪʨʦʛʦ ʪʨʦʤʙʦʟʘ ʚʘʟʦʢʦ-
ʥʩʪʨʠʢʮʠʷ, ʚʳʟʚʘʥʥʘʷ ʢʦʢʘʠʥʦʤ, ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʢʦʨʦʥʘʨʥʦʡ ʦʢʢʣʶʟʠʠ. ʊʘʢʞʝ ʢʦʢʘ-
ʠʥ ʦʙʣʘʜʘʝʪ ʤʠʦʢʘʨʜʠʘʣʴʥʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʠ ʦʢʘʟʳʚʘʝʪ ʧʨʦʢʦʘʛʫʣʷʥʪʥʦʝ ʜʝʡʩʪʚʠʝ. 

ʊʱʘʪʝʣʴʥʳʡ ʩʙʦʨ ʘʥʘʤʥʝʟʘ, ʦʩʤʦʪʨ ʠ ʬʠʟʠʢʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʯʝʥʴ ʚʘʞʥʳ. ʅʝʦʙʭʦʜʠʤʦ 
ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʝʝ: 

- ʚʦʟʨʘʩʪ: ʯʝʤ ʤʣʘʜʰʝ ʨʝʙʝʥʦʢ, ʪʝʤ ʙʦʣʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʙʫʜʝʪ ʥʘʡʜʝʥʘ ʦʨʛʘʥʠʯʝʩʢʘʷ 
ʧʨʠʯʠʥʘ. ʇʩʠʭʦʛʝʥʥʘʷ ʧʨʠʯʠʥʘ ʙʦʣʝʝ ʚʝʨʦʷʪʥʘ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ.  

- ʥʘʯʘʣʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʦʣʠ: ʙʦʣʴ ʚ ʛʨʫʜʠ ʠʟ-ʟʘ ʠʰʝʤʠʠ ʤʠʦʢʘʨʜʘ ʦʙʳʯʥʦ ʜʣʠʪʩʷ ʦʪ ʥʝ-
ʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʜʦ ʯʘʩʘ. ʅʝʢʘʨʜʠʘʣʴʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ ʙʦʣʠ ʚ ʛʨʫʜʠ ʯʘʩʪʦ ʜʣʷʪʩʷ ʯʘʩʘʤʠ. ʇʘ-
ʮʠʝʥʪʳ ʩ ʚʥʝʟʘʧʥʳʤ ʥʘʯʘʣʦʤ ʙʦʣʠ ʚ ʛʨʫʜʠ ʯʘʱʝ ʠʤʝʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ. ɹʦʣʴ ʚ ʛʨʫʜʠ, ʧʨʦʜʦʣ-
ʞʘʶʱʘʷʩʷ ʙʦʣʝʝ 6 ʤʝʩʷʮʝʚ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʷʚʣʷʝʪʩʷ ʧʩʠʭʦʛʝʥʥʦʡ ʠʣʠ ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ. ʅʦʯʥʘʷ ʙʦʣʴ ʚ 
ʛʨʫʜʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʛʘʥʠʯʝʩʢʫʶ ʧʨʠʯʠʥʫ. 



186 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

- ʪʷʞʝʩʪʴ ʠ ʯʘʩʪʦʪʘ ʙʦʣʠ: ʩʠʣʴʥʘʷ ʠ ʯʘʩʪʘʷ ʙʦʣʴ ʚ ʛʨʫʜʠ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʨʝʙʝʥʢʘ. 
ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʴ ʚ ʛʨʫʜʠ ʦʙʳʯʥʦ ʩʠʣʴʥʘʷ, ʥʦ ʩʠʣʴʥʘʷ ʙʦʣʴ ʚ ʛʨʫʜʠ ʥʝ ʚʩʝʛʜʘ ʦʟʥʘʯʘʝʪ ʩʝʨʴʝʟʥʫʶ ʧʘ-
ʪʦʣʦʛʠʶ.  

- ʪʠʧ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʙʦʣʠ: ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʙʦʣʴ, ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ ʚ ʛʨʫʜʥʦʡ ʩʪʝʥʢʝ, ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʫʶ ʧʨʠʯʠʥʫ. ʇʣʝʚʨʠʪʥʘʷ ʙʦʣʴ ʦʙʳʯʥʦ ʦʩʪʨʘʷ, ʢʦʣʶʱʘʷ ʠ ʧʦʚʝʨʭʥʦʩʪʥʘʷ. ʀʰʝʤʠʯʝ-
ʩʢʘʷ ʙʦʣʴ ʚ ʛʨʫʜʠ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʜʘʚʷʱʘʷ, ʩʞʠʤʘʶʱʘʷ, ʫʜʫʰʘʶʱʘʷ. ʆʱʫʱʝʥʠʝ ʞʞʝʥʠʷ ʚ ʟʘʛʨʫʜʠʥ-
ʥʦʡ ʦʙʣʘʩʪʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʵʟʦʬʘʛʠʪ. 

- ʬʘʢʪʦʨʳ, ʧʨʦʚʦʮʠʨʫʶʱʠʝ ʠʣʠ ʦʙʣʝʛʯʘʶʱʠʝ: ʧʣʝʚʨʠʪʥʘʷ ʙʦʣʴ ʯʘʩʪʦ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʛʣʫʙʦʢʦʤ 
ʚʜʦʭʝ, ʢʘʰʣʝ. ɹʦʣʴ ʚ ʛʨʫʜʠ, ʫʩʠʣʠʚʘʶʱʘʷʩʷ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʢʝʣʝʪʥʦ-
ʤʳʰʝʯʥʫʶ ʠʣʠ ʩʝʨʜʝʯʥʫʶ ʧʨʠʯʠʥʫ. ɹʦʣʴ, ʢʦʪʦʨʘʷ ʚʦ ʚʨʝʤʝʥʠ ʩʚʷʟʘʥʘ ʩ ʧʨʠʝʤʦʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʠʱʠ 
ʠ ʫʩʠʣʠʚʘʝʪʩʷ ʚ ʣʝʞʘʯʝʤ ʧʦʣʦʞʝʥʠʠ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʵʟʦʬʘʛʠʪ.  

- ʥʝʜʘʚʥʷʷ ʪʨʘʚʤʘ ʠʣʠ ʥʘʧʨʷʞʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ: ʥʝʜʘʚʥʷʷ ʪʨʘʚʤʘ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 
ʠʣʠ ʥʘʧʨʷʞʝʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʚ ʘʥʘʤʥʝʟʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʫʶ ʧʨʠʯʠʥʫ. 

- ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʩʠʤʧʪʦʤʳ: ʢʘʰʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʩʧʠʨʘʪʦʨʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʠʣʠ ʟʘʩʪʦʡʥʫʶ 
ʩʝʨʜʝʯʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. ʃʠʭʦʨʘʜʢʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʢʨʳʪʫʶ ʠʥʬʝʢʮʠʶ. ʉʦʧʫʪʩʪʚʫʶʱʘʷ ʙʣʝʜʥʦʩʪʴ, 
ʩʝʨʜʮʝʙʠʝʥʠʝ ʠʣʠ ʦʙʤʦʨʦʢʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʝʨʜʝʯʥʫʶ ʧʨʠʯʠʥʫ. ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʩʦʤʘʪʠʯʝʩʢʠʝ ʞʘʣʦʙʳ, 
ʪʘʢʠʝ ʢʘʢ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠʣʠ ʙʦʣʠ ʚ ʞʠʚʦʪʝ, ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠʣʠ ʦʪʢʘʟ ʦʪ ʧʦ-
ʩʝʱʝʥʠʷ ʰʢʦʣʳ, ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʩʠʭʦʛʝʥʥʫʶ ʧʨʠʯʠʥʫ. 

- ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʡ ʘʥʘʤʥʝʟ: ʣʶʙʦʡ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʡ ʩʪʨʝʩʩ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴ-
ʥʫʶ ʧʨʠʯʠʥʫ ʧʩʠʭʦʛʝʥʥʦʡ ʙʦʣʠ ʚ ʛʨʫʜʠ.  ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʘʢʪʠʚʥʦʛʦ ʠʣʠ ʧʘʩʩʠʚʥʦʛʦ ʢʫʨʝʥʠʷ 
ʩʠʛʘʨʝʪ. ʋʧʦʪʨʝʙʣʝʥʠʝ ʥʘʨʢʦʪʠʢʦʚ. ʇʦʜʨʦʩʪʢʦʚ ʩʣʝʜʫʝʪ ʨʘʩʩʧʨʦʩʠʪʴ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʪʠʚʦʟʘʯʘ-
ʪʦʯʥʳʭ ʪʘʙʣʝʪʦʢ ʠʣʠ ʢʦʢʘʠʥʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʧʨʝʧʘʨʘʪʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʙʦʣʴ ʚ ʛʨʫʜʠ. ʉʦʩʪʦʷʥʠʝ ʟʜʦʨʦ-
ʚʴʷ ʚ ʧʨʦʰʣʦʤ: ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʣʶʙʫʶ ʧʨʝʜʳʜʫʱʫʶ ʛʦʩʧʠʪʘʣʠʟʘʮʠʶ ʠʣʠ ʩʝʨʴʝʟʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ. ʆʪ-
ʚʝʪ ʥʘ ʧʨʝʜʳʜʫʱʝʝ ʣʝʯʝʥʠʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʦʜʪʚʝʨʜʠʪʴ ʜʠʘʛʥʦʟ.  

- ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ: ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ ʠʣʠ ʩʝʨʧʦʚʠʜʥʦʢʣʝʪʦʯʥʘʷ ʘʥʝʤʠʷ ʚ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝ-
ʟʝ ʜʘʝʪ ʧʦʚʦʜ ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ ʩʝʨʜʝʯʥʳʝ ʟʘʙʦ-
ʣʝʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʠʜʠʦʧʘʪʠʯʝʩʢʠʡ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʠʡ ʩʫʙʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟ, ʧʨʦʣʘʧʩ ʤʠʪʨʘʣʴʥʦʛʦ 
ʢʣʘʧʘʥʘ) ʷʚʣʷʶʪʩʷ ʩʝʤʝʡʥʳʤʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʩ ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ ʩʝʨʜʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 
ʠʣʠ ʙʦʣʝʡ ʚ ʛʨʫʜʠ ʠʤʝʶʪ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ ʙʦʣʠè. 

- ʦʩʤʦʪʨ: ʮʠʘʥʦʟ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʝ ʥʘʣʠʯʠʝ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʠʣʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘ-
ʪʦʣʦʛʠʠ. ʉʣʝʜʫʝʪ ʦʩʤʦʪʨʝʪʴ ʛʨʫʜʥʫʶ ʩʪʝʥʢʫ ʥʘ ʥʘʣʠʯʠʝ ʩʠʥʷʢʦʚ, ʙʦʣʝʟʥʝʥʥʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʠʡ. 

- ʬʠʟʠʢʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ: ʜʠʩʢʦʤʬʦʨʪ ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʩʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ 
ʩʫʭʦʞʠʣʠʷ ʤʳʰʮʳ ʠʣʠ ʩʫʭʦʞʠʣʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʳʡ ʩʠʥʜʨʦʤ. ɺʳʩʪʫ-
ʧʘʶʱʝʝ ʠ  ʙʦʣʝʟʥʝʥʥʦʝ ʨʝʙʝʨʥʦ-ʭʨʷʱʝʚʦʝ ʠʣʠ ʭʦʥʜʨʦʩʪʝʨʥʘʣʴʥʦʝ ʩʦʯʣʝʥʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʢʦʩʪʦ-
ʭʦʥʜʨʠʪ, ʪʦʛʜʘ ʢʘʢ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʘʷ ʧʨʠʧʫʭʣʦʩʪʴ ʚ ʛʨʫʜʠʥʦ-ʢʣʶʯʠʯʥʦʤ ʠʣʠ ʭʦʥʜʨʦʩʪʝʨʥʘʣʴʥʦʤ ʩʦ-
ʯʣʝʥʝʥʠʷʭ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʠʥʜʨʦʤ ʊʠʪʮʝ. ʉʜʘʚʣʝʥʠʝ ʛʨʫʜʥʦʡ ʩʪʝʥʢʠ ʚ ʧʝʨʝʜʥʝʟʘʜʥʝʤ ʥʘʧʨʘʚʣʝʥʠʠ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʙʦʣʴ ʧʨʠ ʧʝʨʝʣʦʤʝ ʨʝʙʨʘ. ʇʨʠʪʫʧʣʝʥʠʝ ʧʝʨʢʫʩʩʠʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 
ʧʥʝʚʤʦʥʠʝʡ, ʘʪʝʣʝʢʪʘʟʦʤ ʠʣʠ ʧʣʝʚʨʘʣʴʥʳʤ ʚʳʧʦʪʦʤ. ɺʘʞʥʘ ʘʫʩʢʫʣʴʪʘʮʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ʉʚʠʩʪʷʱʝʝ 
ʜʳʭʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʨʦʥʭʦʩʧʘʟʤ. ɸʨʠʪʤʠʠ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʰʫʤʳ ʚ ʩʝʨʜʮʝ ʠ ʘʥʦʤʘʣʴʥʳʝ ʪʦʥʳ ʩʝʨʜ-
ʮʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʪʨʫʢʪʫʨʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʩʝʨʜʮʘ. ʇʨʠʛʣʫʰʝʥʥʳʝ ʪʦʥʳ ʩʝʨʜʮʘ ʠʣʠ ʰʫʤ ʪʨʝʥʠʷ 
ʧʝʨʠʢʘʨʜʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʳʡ ʧʝʨʠʢʘʨʜʠʪ. 

- ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʨʠʟʥʘʢʠ: ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʨʠʯʠʥʫ ʙʦʣʠ ʚ ʛʨʫʜʠ. 
ʉʠʥʷʢʠ ʥʘ ʢʦʞʝ ʥʘ ʢʦʥʝʯʥʦʩʪʷʭ, ʞʠʚʦʪʝ ʠʣʠ ʛʦʣʦʚʝ ʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʦʤ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʪʨʘʚʤʳ ʛʨʫʜ-
ʥʦʡ ʢʣʝʪʢʠ. ɺʘʩʢʫʣʠʪʥʘʷ ʩʳʧʴ ʠʣʠ ʦʪʝʢ ʩʫʩʪʘʚʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʦʣʣʘʛʝʥʦʚʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʩʦʩʫ-
ʜʦʚ. ʃʠʤʬʘʜʝʥʦʧʘʪʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʝʟʥʴ ʂʘʚʘʩʘʢʠ. ɺʝʟʠʢʫʣʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʝʨ-
ʤʘʪʦʤʘ ʛʦʚʦʨʷʪ ʦ ʚʦʟʤʦʞʥʦʤ ʦʧʦʷʩʳʚʘʶʱʝʤ ʣʠʰʘʝ. ʅʝʨʚʦʟʥʦʩʪʴ, ʪʠʢʠ ʠ ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʷ ʧʨʝʜʧʦʣʘ-
ʛʘʶʪ ʧʩʠʭʦʛʝʥʥʫʶ ʧʨʠʯʠʥʫ.  

ʃʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. 
ʃʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʩʣʝʜʫʝʪ ʥʘʟʥʘʯʘʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʧʨʦ-

ʚʝʜʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʘʥʘʤʥʝʟ ʠ ʬʠʟʠʢʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ. ʈʝʥʪʛʝʥʦʛʨʘʤʤʘ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʧʦʢʘʟʘʥʘ 
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ʧʨʠ ʪʨʘʚʤʘʭ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠʣʠ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʟʘʙʦʣʝʚʘʥʠʝ ʣʝʛʢʠʭ ʠʣʠ ʩʝʨʜʮʘ. ʕʣʝʢʪʨʦʢʘʨʜʠʦ-
ʛʨʘʤʤʘ ʧʦʢʘʟʘʥʘ ʧʨʠ ʥʘʣʠʯʠʠ ʘʨʠʪʤʠʠ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʰʫʤʦʚ ʚ ʩʝʨʜʮʝ ʠʣʠ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ 
ʩʪʨʫʢʪʫʨʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʝʨʜʮʘ, ʠʰʝʤʠʶ ʤʠʦʢʘʨʜʘ, ʤʠʦʢʘʨʜʠʪ ʠʣʠ ʧʝʨʠʢʘʨʜʠʪ. ʕʭʦʢʘʨʜʠʦʛʨʘʤʤʘ 
ʧʦʤʦʛʘʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ. ʆʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʠ ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ 
ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦʣʝʟʥʳ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʠʥʬʝʢʮʠʶ ʠʣʠ ʢʦʣʣʘʛʝʥʦʟ ʩʦʩʫʜʦʚ.  
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ʏʞʤʵ: ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ çɹɻʄʋè 1-2 ʢʫʨ-

ʩʘ ʇʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʧʦ ʦʙʨʘʱʘʝʤʦʩʪʠ ʩ ʪʨʘʚʤʘʤʠ ʚ ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ. 
ʅʙʫʞʩʡʙʤ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. on-line ʘʥʦ-

ʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ, ʚ ʢʦʣʠʯʝʩʪʚʝ 103 ʯʝʣʦʚʝʢ ʦʙʦʠʭ ʧʦʣʦʚ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ñɻʫʛʣ ʬʦʨʤʳò. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ. ʊʨʘʚʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʦʨʛʘʥʦʚ ʠʣʠ 
ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʧʩʠʭʠʯʝʩʢʠʝ ʪʨʘʚʤʳ, ʢʦʛʜʘ ʩʪʨʘʜʘʝʪ 
ʧʩʠʭʠʢʘ ʯʝʣʦʚʝʢʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʚʨʝʞʜʝʥʠʡ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʪʢʘʥʝʡ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʨʘʩ-
ʩʤʘʪʨʠʚʘʶʪʩʷ. [2] 

ʊʨʘʚʤʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ, ʠ 
ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʘ. ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʪʨʘʚʤʳ ʟʘʥʠʤʘʶʪ ʪʨʝ-
ʪʴʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ.[2] 
ɼʚʝ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʘʚʤ, ʦʪʣʠʯʘʶʱʠʝ ʠʭ ʦʪ ʜʨʫʛʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, - ʵʪʦ ʚʥʝʟʘʧ-
ʥʦʩʪʴ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʧʨʦʷʚʣʷʝʪʩʷ ʩʨʘʟʫ.ʂʘʞʜʳʡ ʛʦʜ ʚ ʩʪʨʘʥʝ ʬʠʢʩʠʨʫʝʪʩʷ ʙʦʣʝʝ ʜʝʩʷʪʠ ʤʠʣʣʠʦʥʦʚ ʩʣʫʯʘʝʚ ʪʨʘʚʤ, ʠʟ ʢʦʪʦ-
ʨʳʭ 90% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʨʘʚʤʳ, ʘ ʦʩʪʘʣʴʥʳʝ ʜʝʩʷʪʴ ʧʨʦʮʝʥʪʦʚ ð ʥʘ ʜʨʫʛʠʝ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ. ʉʨʝʜ-

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ ɹʘʰʢʠʨʩʢʦ-
ʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɹɻʄʋ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʙʣʝʤ ʪʨʘʚʤʠʨʦʚʘʥʠʷ. ʇʨʦ-
ʚʝʜʝʥʳ ʦʮʝʥʢʠ ʪʨʘʚʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ ʧʦʣʫʯʝʥʠʝʤ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʟʥʘʯʠʤʘ ʧʨʠ ʦʮʝʥʢʝ 
ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʤʦʣʦʜʝʞʠ ʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʨʠ ʚʳʧʫʩʢʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʨʘʚʤʳ, ʦʞʦʛʠ, ʚʳʚʠʭʠ, ʧʝʨʝʣʦʤʳ, ʧʦʚʨʝʞʜʝʥʠʷ.  
 

STATISTICAL DATA ON INJURIES AMONG BSMU STUDENTS 
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Annotation. This article presents the results of a study among students of Bashkir State Medical University 
(BSMU) regarding injury problems. Assessments of injuries related to their receipt have been carried out. The 
relevance of this problem is significant in assessing the quality of life of young people and the state of health at 
the graduation of a medical specialist. 
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ʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʪʨʘʚʤʘʪʠʟʤʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 150 ʜʦ 180 ʩʣʫʯʘʝʚ ʥʘ ʪʳʩʷʯʫ ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ. ʋ ʤʫʞʯʠʥ 
ʪʨʘʚʤʳ ʩʣʫʯʘʶʪʩʷ ʚ ʧʦʣʪʦʨʘ-ʜʚʘ ʨʘʟʘ ʯʘʱʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ. ʆʥʠ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ, ʥʦ 
ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʈɹ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʪʨʘʚʤʘʪʠʟʤʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʯʪʦ ʩʚʷʟʘʥʦ 
ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʚʤ. ʆʩʦʙʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʥʝ ʧʨʦʩʪʦ ʨʦʩʪ ʯʠʩʣʘ 
ʪʨʘʚʤ, ʥʦ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʪʨʘʚʤ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ, ʩʣʫʯʘʝʚ ʧʝʨʝʭʦʜʘ ʚ 
ʠʥʚʘʣʠʜʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʥʦʡ ʫʪʨʘʪʳ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʉʝʛʦʜʥʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʪʨʘʚʤʳ ʟʘʥʠʤʘʶʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʨʠʯʠʥ 
ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʪʨʘʚʤʳ ʥʘʥʦʩʷʪ ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʥ ʣʶʜʷʤ ʤʦʣʦʜʦʛʦ, ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 
ʚʦʟʨʘʩʪʘ, ʥʝʨʝʜʢʦ ʫʥʦʩʷʱʠʝ ʠʭ ʞʠʟʥʠ. 

ʊʨʘʚʤʳ ʜʝʣʷʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ:  

- ʄʠʢʨʦʪʨʘʚʤʳ. ɿʜʦʨʦʚʴʝ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ, ʪʨʫʜʦ-
ʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʪʝʨʷʝʪʩʷ; 

- ʃʝʛʢʠʝ. ʊʨʘʚʤʳ ʣʝʛʢʦʡ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ. ɼʝʣʘʶʪ ʚʦʟʤʦʞʥʳʤ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʨʫ-
ʜʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦ ʚʨʝʤʝʥʝʤ;  

- ʊʷʞʝʣʳʝ. ʇʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʦʙʨʘʪʠʤʳʝ ʠʣʠ ʯʘʩʪʠʯʥʦ ʦʙʨʘʪʠʤʳʝ. 
ʇʨʠʟʥʘʢʠ: ɹʦʣʝʟʥʝʥʥʦʩʪʴ ʚ ʤʝʩʪʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʪʨʘʚʤʳ; ʆʪʸʢ; ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʦʙʳʯʥʳʭ ʜʝʡʩʪʚʠʡ; ʀʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʢʦʞʠ ʚ ʤʝʩʪʝ ʪʨʘʚʤʳ; ɼʝʬʦʨʤʘʮʠʷ ʢʦʥʝʯʥʦʩʪʠ; ʆʱʫʱʝʥʠʝ ʭʨʫʩʪʘ 
ʚ ʢʦʩʪʷʭ ʠʣʠ ʱʝʣʢʘʶʱʠʡ ʟʚʫʢ ʚ ʤʦʤʝʥʪ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤʳ. 

ʆʙʱʠʝ ʧʨʘʚʠʣʘ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʧʨʠ ʪʨʘʚʤʝ: ʇʦʢʦʡ; ʍʦʣʦʜ; ʋʜʦʙʥʦʝ ʧʦʣʦʞʝʥʠʝ; ʀʤʤʦʙʠʣʠʟʘʮʠʷ 
ʪʦʣʴʢʦ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. 

ʇʝʨʚʘʷ ʧʦʤʦʱʴ ʧʨʠ ʪʨʘʚʤʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʢʨʳʪʳʭ ʧʝʨʝʣʦʤʘʭ, ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʜʝ-
ʪʘʣʷʤ ʠ ʦʩʪʦʨʦʞʥʦʩʪʠ. ɺʦʪ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʢʮʠʠ: 

ʆʙʱʠʝ ʧʨʘʚʠʣʘ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʧʨʠ ʪʨʘʚʤʝ: 
ʇʦʢʦʡ: ʆʙʝʩʧʝʯʴʪʝ ʧʦʩʪʨʘʜʘʚʰʝʤʫ ʧʦʣʥʳʡ ʧʦʢʦʡ. ʀʟʙʝʛʘʡʪʝ ʜʚʠʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʩʠʣʠʪʴ 

ʧʦʚʨʝʞʜʝʥʠʝ. 
ʍʦʣʦʜ: ʇʨʠʣʦʞʠʪʝ ʭʦʣʦʜʥʳʡ ʢʦʤʧʨʝʩʩ ʢ ʤʝʩʪʫ ʪʨʘʚʤʳ, ʟʘʚʝʨʥʫʚ ʝʛʦ ʚ ʪʢʘʥʴ. ʆʭʣʘʞʜʝʥʠʝ ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 20 ʤʠʥʫʪ ʟʘ ʦʜʠʥ ʧʨʠʝʤ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʙʤʦʨʦʞʝʥʠʷ. 
ʋʜʦʙʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʈʘʟʤʝʩʪʠʪʝ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʚ ʫʜʦʙʥʦʡ ʧʦʟʝ, ʢʦʪʦʨʘʷ ʤʠʥʠʤʠʟʠʨʫʝʪ ʙʦʣʴ ʠ 

ʨʠʩʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ. 
ʀʤʤʦʙʠʣʠʟʘʮʠʷ: ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʤʝʱʘʪʴ ʧʦʩʪʨʘʜʘʚʰʝʛʦ, ʟʘʬʠʢʩʠʨʫʡʪʝ ʧʦʚʨʝʞʜʝʥʥʫʶ ʢʦ-

ʥʝʯʥʦʩʪʴ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʘʚʤ. 
ɺʳʟʦʚ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ: 
ʅʝʦʙʭʦʜʠʤ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ: 
ʇʦʩʪʨʘʜʘʚʰʠʡ ʥʝ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʙʨʘʪʴʩʷ ʜʦ ʪʨʘʚʤʘʪʦʣʦʛʠʠ. 
ʀʤʝʝʪʩʷ ʧʦʜʦʟʨʝʥʠʝ ʥʘ ʩʝʨʴʝʟʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ (ʧʝʨʝʣʦʤʳ, ʚʳʚʠʭʠ, ʚʥʫʪʨʝʥʥʠʝ ʪʨʘʚʤʳ). 
ʇʝʨʚʘʷ ʧʦʤʦʱʴ ʧʨʠ ʦʪʢʨʳʪʦʤ ʧʝʨʝʣʦʤʝ: 
ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ: 
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʨʘʥʳ ʠ ʢʦʩʪʥʳʭ ʦʙʣʦʤʢʦʚ. 
ʇʨʠ ʥʘʣʠʯʠʠ ʢʨʦʚʦʪʝʯʝʥʠʷ ʧʦʩʪʘʨʘʡʪʝʩʴ ʝʛʦ ʦʩʪʘʥʦʚʠʪʴ, ʥʘʣʦʞʠʚ ʩʪʝʨʠʣʴʥʫʶ ʧʦʚʷʟʢʫ. 
ɼʝʡʩʪʚʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʩʪʥʳʭ ʦʙʣʦʤʢʦʚ: 
ʅʝ ʠʟʚʣʝʢʘʡʪʝ ʠ ʥʝ ʩʤʝʱʘʡʪʝ ʢʦʩʪʥʳʝ ʦʙʣʦʤʢʠ. 
ɽʩʣʠ ʠʟ ʨʘʥʳ ʚʳʩʪʫʧʘʝʪ ʦʪʣʦʤʦʢ ʢʦʩʪʠ, ʥʘʣʦʞʠʪʝ ʧʦʚʷʟʢʫ ʪʘʢ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʠʥʦ-

ʨʦʜʥʦʛʦ ʪʝʣʘ ʚ ʨʘʥʝ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʦʚʷʟʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʣʦʞʝʥʘ ʚʦʢʨʫʛ ʦʙʣʦʤʢʘ, ʘ ʥʝ ʩʚʝʨʭʫ, ʯʪʦ-
ʙʳ ʥʝ ʩʤʝʱʘʪʴ ʝʛʦ. 

ʆʭʣʘʞʜʝʥʠʝ: 
ʇʨʠʣʦʞʠʪʝ ʭʦʣʦʜʥʳʡ ʢʦʤʧʨʝʩʩ ʢ ʤʝʩʪʫ ʪʨʘʚʤʳ (ʥʝ ʢ ʦʪʢʨʳʪʦʡ ʨʘʥʝ), ʟʘʚʝʨʥʫʚ ʝʛʦ ʚ ʪʢʘʥʴ. 
ʀʤʤʦʙʠʣʠʟʘʮʠʷ: 
ɼʣʷ ʬʠʢʩʘʮʠʠ ʧʦʚʨʝʞʜʝʥʥʦʡ ʢʦʥʝʯʥʦʩʪʠ ʠʩʧʦʣʴʟʫʡʪʝ ʧʦʜʨʫʯʥʳʝ ʩʨʝʜʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʜʦʩʢʠ, 

ʢʘʨʪʦʥ) ʠ ʙʠʥʪʳ ʠʣʠ ʜʨʫʛʠʝ ʤʷʛʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʦʙʤʦʪʢʠ. 
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ʄʘʢʩʠʤʘʣʴʥʘʷ ʦʩʪʦʨʦʞʥʦʩʪʴ: 
ʇʝʨʝʤʝʱʘʡʪʝ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦ ʦʩʪʦʨʦʞʥʦ, ʠʟʙʝʛʘʷ ʨʝʟʢʠʭ ʜʚʠʞʝʥʠʡ. 
ʉʣʝʜʫʷ ʵʪʠʤ ʠʥʩʪʨʫʢʮʠʷʤ, ʚʳ ʩʤʦʞʝʪʝ ʦʢʘʟʘʪʴ ʧʝʨʚʫʶ ʧʦʤʦʱʴ ʧʨʠ ʪʨʘʚʤʝ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʨʠʩʢʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʜʦ ʧʨʠʙʳʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 
ʋʯʠʪʳʚʘʷ ʛʣʦʙʘʣʴʥʦʩʪʴ ʠʟʫʯʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʠ ʦʮʝʥʢʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʪʨʘʚʤ ʫ ʩʪʫʜʝʥʪʦʚ ɹʘʰ-

ʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʷʣʠ ʫʯʘ-
ʩʪʠʝ 103 ʩʪʫʜʝʥʪʦʚ ʩ 1 ʧʦ 2 ʢʫʨʩ (ʨʠʩ.1,2,3,4,5). 

 

 
ʉʡʪ. 1. ʊʧʧʫʦʧʱʞʦʡʞ ʪʫʬʝʞʦʫʧʛ, ʣʧʫʧʩʴʞ ʨʧʤʬʰʡʤʡ ʫʩʙʛʥʴ, ʡ ʫʞʮ,  

ʣʫʧ ʦʞ ʨʧʤʬʰʡʤ ʡʮ (ʛ ʨʩʧʯʞʦʫʙʮ) 
 
ʉʨʝʜʠ ʦʧʨʘʰʠʚʘʝʤʳʭ 63.4 ʩʪʫʜʝʥʪʦʚ 78 ʧʦʣʫʯʘʣʠ ʪʨʘʚʤʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 92.9%. 15 ʩʪʫʜʝʥ-

ʪʦʚ ʥʝ ʧʦʣʫʯʘʣʠ ʪʨʘʚʤʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 17.9%. 
 

 
ʉʡʪ. 2. ɻʧʠʩʙʪʫ ʨʧʤʬʰʞʦʦʴʮ ʫʩʙʛʥ 

 
ɽʞʝʜʥʝʚʥʦ ʩʪʫʜʝʥʪʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʦʣʫʯʝʥʠʝʤ ʪʨʘʚʤ, ʩʦʛʣʘʩʥʦ 

ʩʪʘʪʠʩʪʠʢʝ, 92,9% ʩʪʫʜʝʥʪʦʚ ʙʘʰʢʠʨʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 16 ʜʦ 25 ʣʝʪ ʩʪʘʣ-
ʢʠʚʘʶʪʩʷ ʩ ʪʨʘʚʤʘʤʠ. ʇʠʢʠ ʪʨʘʚʤʘʪʠʟʤʘ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʚʦʟʨʘʩʪʥʳʝ ʢʘʪʝʛʦʨʠʠ 16-18 ʠ 18-23 ʣʝʪ, ʩʦ-
ʩʪʘʚʣʷʷ 64,3%, ʠ 23-25 ʣʝʪ, ʩʦʩʪʘʚʣʷʷ 21,4%.  

92,9 

17,9 

˽ͦͯ͡;͙͊͡ ͍ͭ͊ͪͣ·  

˹͔ ͨͦͯ͡;͙͊͡ ͍ͭͪ͊ͣ  

64,3 

64,3 

21,4 

16-му ͔ͭ͡  

18-но ͎ͦ͒͊ 

23-нр ͔ͭ͡  
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ʉʡʪ. 3. ʇʚʪʫʧʸʫʞʤʵʪʫʛʙ ʨʧʤʬʰʞʦʡʸ ʫʩʙʛʥ 

 
ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʧʦʣʫʯʘʶʪ ʫʰʠʙʳ (75%), ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ ʧʦʣʫʯʘʶʪ (46.4%), ʚʳʚʠʭʠ 

(32.1%), ʧʝʨʝʣʦʤʳ (35.7%), ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʝ ʪʨʘʚʤʳ (14.3) ʠ (3.6%) ʥʝ ʧʦʣʫʯʘʣʠ ʪʨʘʚʤʳ. 
 

 
ʉʡʪ. 4. ʇʚʪʫʧʸʫʞʤʵʪʫʛʙ ʨʧʤʬʰʞʦʡʸ ʫʩʙʛʥ 

 
ɺ ʙʳʪʫ ʧʦʣʫʯʘʶʪ ʪʨʘʚʤʳ ʙʦʣʴʰʝ ʚʩʝʛʦ (57.1), ʥʘ ʫʣʠʮʝ (53.6%), ʩʧʦʨʪʠʚʥʳʝ ʪʨʘʚʤʳ (50%), ɼʊʇ 

(36%). 
ʊʘʢ ʞʝ ʩʦʛʣʘʩʥʦ ʦʧʨʦʩʫ ʩʪʫʜʝʥʪʦʚ (89,3%) ʦʙʨʘʱʘʶʪʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

(10,7%) ʧʨʝʜʧʦʯʠʪʘʶʪ ʥʝ ʦʙʨʘʱʘʪʴʩʷ ʟʘ ʧʦʤʦʱʴʶ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʪʨʘʚʤʳ ʥʝ ʥʝʩʫʪ 
ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʠ ʩʪʫʜʝʥʪʳ ʩʘʤʠ ʦʢʘʟʳʚʘʶʪ ʩʝʙʝ ʧʝʨʚʫʶ ʧʦʤʦʱʴ. 

 ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʪʨʘʚʤ ʫ ʩʪʫʜʝʥʪʦʚ - ʪʨʘʚʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʙʳʪʫ (57,1%). ʕʪʠ ʪʨʘʚʤʳ 
ʯʘʱʝ ʚʩʝʛʦ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ - ʛʦʪʦʚʢʘ ʝʜʳ, ʫʙʦʨʢʘ ʠ ʨʝʤʦʥʪ ʧʦ-
ʤʝʱʝʥʠʡ. ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʪʨʘʚʤʘʤʠ ̫ ʚʣʷʶʪʩʷ ʫʰʠʙʳ, ʚʳʚʠʭʠ ʠ ʦʞʦʛʠ. 

35,7 

14,3 

75 

46,4 

32,1 

3,6 

˽͔͔ͪͦͣ͡·  ̉˸ ́ ̂΄͙͋· ˻͎͙͗ͦ ˤ·͍͙ͻ͙ ˹͙;͔͎ͦ 

57,1 

53,6 

50 
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ˤ ͋·ͭͯ ˹͊ ͙ͯ͡ͼ͔ ˿͙͍ͨͦͪͭͤ·͔ ˨́ ˽
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ʉʡʪ. 5. ʇʚʩʙʲʞʦʡʞ ʠʙ ʥʞʝʡʯʡʦʪʣʧʢ ʨʧʥʧʲʵʷ 

 
ɺʪʦʨʦʡ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʨʠʯʠʥʦʡ ʪʨʘʚʤ ʷʚʣʷʶʪʩʷ ʪʨʘʚʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʫʣʠʮʝ (53,6%), 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʘʜʝʥʠʷʤʠ ʠʟ-ʟʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʨʦʪʫʘʨʦʚ ʠ ʜʦʨʦʛ. ʉʘʤʳʤʠ ʯʘʩʪʳʤʠ 
ʪʨʘʚʤʘʤʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ ʧʝʨʝʣʦʤʳ, ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʝ ʪʨʘʚʤʳ, ʫʰʠʙʳ ʠ ʚʳʚʠʭʠ.  

ʉʧʦʨʪʠʚʥʳʝ ʪʨʘʚʤʳ (50%) ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʥʝʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘ-
ʥʠʟʘʮʠʷ ʟʘʥʷʪʠʡ, ʦʰʠʙʢʠ ʚ ʤʝʪʦʜʠʢʝ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʝʩʪ ʧʨʦʚʝʜʝ-
ʥʠʷ ʟʘʥʷʪʠʡ, ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʚʨʘʯʝʙʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʘ ʪʘʢʞʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩʘʥʠʪʘʨʥʦ-
ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʏʘʱʝ ʚʩʝʛʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʷʪ ʚʳʚʠʭʠ, ʫʰʠʙʳ ʠ 
ʧʝʨʝʣʦʤʳ. 

ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʚʤ ʩʚʷʟʘʥʦ ʩ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʨʦʠʩʰʝʩʪʚʠʷʤʠ (3,6%), ʢʦʪʦ-
ʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʠʟ-ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ. ʉʘʤʳʤʠ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʪʨʘʚʤʘʤʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʝ ʪʨʘʚʤʳ, ʧʝʨʝʣʦʤʳ, ʫʰʠʙʳ ʠ 
ʚʳʚʠʭʠ. 

ʀʙʣʤʷʰʞʦʡʞ. ʀʪʘʢ, ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 
ʪʨʘʚʤʘʪʠʟʤʘ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʙʳʩʪʨʳʤ ʪʝʤʧʦʤ ʞʠʟʥʠ. ɺʘʞʥʦ ʦʢʘʟʳʚʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʠ ʢʘʯʝʩʪʚʝʥ-
ʥʫʶ ʧʦʤʦʱʴ ʧʦʩʪʨʘʜʘʚʰʠʤ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʉʪʦʠʪ ʦʙʨʘʱʘʪʴʩʷ ʟʘ ʤʝʜʠ-
ʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʪʨʘʚʤʳ ʤʦʛʫʪ ʩʢʨʳʚʘʪʴʩʷ ʩʝʨʴʝʟʥʳʝ ʫʛʨʦʟʳ 
ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ʅʫʞʥʦ ʩʦʙʣʶʜʘʪʴ ʪʝʭʥʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʙʳʪʫ, ʥʘ ʫʣʠʮʝ, 
ʧʨʠ ʟʘʥʷʪʠʠ ʩʧʦʨʪʦʤ ʠ ʥʘ ʜʦʨʦʛʘʭ , ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʪʨʘʚʤʘʪʠʟʤʘ. 
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ǲǣǩ 574,./0,/ 

ǡǪǧǾǬǧǤ ǮǪǟǡǟǬǧǾ Ǭǟ ǳǧǦǧǶǤǰǩǭǤ 
ǯǟǦǡǧǱǧǤ ǣǤǱǤǨ 

ǱǿȈȐȇȌǿ ǟȊȇȌǿ ǩǿȐȇȋȍȁȌǿ*  
Ƿǿȉȇȏȍȁǿ ǟȊȇȞ ǽȊǿȄȁȌǿ, 

ʩʪʫʜʝʥʪʳ 2 ʢʫʨʩʘ ʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ǢȇȀǿȃȒȊȊȇȌǿ ǳȇȏȒȆǿ ǠȒȊǿȑȍȁȌǿ 
ʢ.ʤ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ, 
ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄɿ ʈʌ,  

ʋʬʘ 
 

 
ʏʞʤʵ: ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʟʘʥʷʪʠʡ ʧʣʘʚʘʥʠʝʤ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʫ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. 
ʅʙʫʞʩʡʙʤ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ, ʩʦʮʠʘʣʴʥʳʡ ʦʧʨʦʩ ʩʣʫʯʘʡʥʳʭ ʣʶʜʝʡ 

ʦʙʦʝʛʦ ʧʦʣʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʯʝʣʦʚʝʢ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 
ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ: 
ʇʣʘʚʘʥʠʝ - ʵʪʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʦʣʦʜʦʡ ʚʠʜ ʩʧʦʨʪʘ, ʟʘʨʦʜʠʚʰʠʡʩʷ ʚ 19 ʚʝʢʝ ʠ ʧʦʟʜʥʝʝ ʩʪʘʚʰʠʡ 

ʦʣʠʤʧʠʡʩʢʠʤ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩʧʦʨʪ, ʨʘʟʚʣʝʯʝʥʠʝ ʠ ʫʜʦʚʦʣʴʩʪʚʠʝ, ʥʦ ʠ ʤʝʪʦʜ ʦʟʜʦʨʦʚʣʝʥʠʷ, ʢʦ-
ʪʦʨʳʡ ʦʩʪʘʝʪʩʷ ʚʘʞʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. ɺʣʠʷʥʠʝ ʧʣʘʚʘʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟ-
ʨʘʩʪʘ ʠʤʝʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʭʚʘʪʳʚʘʷ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʩʧʦʩʦʙʩʪʚʫʷ 
ʨʘʟʚʠʪʠʶ ʬʠʟʠʯʝʩʢʠʭ, ʤʦʨʘʣʴʥʳʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ. ʇʣʘʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʩʝʩʪʦʨʦʥʥʝʤʫ 
ʬʠʟʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ, ʫʣʫʯʰʘʝʪ ʨʘʙʦʪʫ ʥʝʨʚʥʦʡ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ 
ʫʢʨʝʧʣʷʝʪ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ. ʕʪʦ ʦʜʠʥ ʠʟ ʣʫʯʰʠʭ ʤʝʪʦʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦʡ 
ʦʩʘʥʢʠ ʫ ʜʝʪʝʡ. ʉ ʤʦʤʝʥʪʘ ʟʘʯʘʪʠʷ ʠ ʜʦ ʨʦʞʜʝʥʠʷ ʨʝʙʝʥʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʧʦʵʪʦʤʫ ʚʦʜʥʳʝ 
ʧʨʦʮʝʜʫʨʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʨʝʙʝʥʢʘ. ɿʘ ʩʯʸʪ ʧʣʘʚʘʥʠʷ ʜʝʪʠ ʣʝʛʯʝ 
ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʦʙʨʝʪʘʶʪ ʦʱʫʱʝʥʠʝ ʥʝʚʝʩʦʤʦʩʪʠ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʫʪʝʨʷʥʦ ʧʨʠ 
ʨʦʞʜʝʥʠʠ. ʇʣʘʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʧʨʦʩʪʫʜʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʫʪʝʤ ʨʝʛʫʣʷʨʥʳʭ 
ʟʘʥʷʪʠʡ ʫʢʨʝʧʣʷʝʪʩʷ ʠʤʤʫʥʠʪʝʪ ʨʝʙʝʥʢʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʘʧʪʘʮʠʶ ʦʨʛʘʥʠʟʤʘ ʢ ʭʦʣʦʜʥʳʤ ʪʝʤʧʝʨʘ-
ʪʫʨʘʤ ʠ ʚʳʨʘʙʦʪʢʫ ʚʳʥʦʩʣʠʚʦʩʪʠ ʠ ʩʠʣʫ. ɺʥʝʜʨʝʥʠʝ ʧʣʘʚʘʥʠʷ ʚ ʦʙʨʘʟ ʞʠʟʥʠ ʜʝʪʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʘ-
ʚʠʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. 

ʅʝ ʤʘʣʦ ʚʘʞʥʳʤ ʦʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʧʣʘʚʘʥʠʝ ʚʣʠʷʝʪ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ ʣʠʯ-

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʜʥʠʤʘʶʪʩʷ ʚʦʧʨʦʩʳ ʚʣʠʷʥʠʷ ʧʣʘʚʘʥʠʷ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʥʘ 
ʚʩʝ ʘʩʧʝʢʪʳ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʣʴʟʘ ʨʘʥʥʝʛʦ ʧʣʘʚʘʥʠʷ. ʇʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʚʦʜʥʳʭ 
ʟʘʥʷʪʠʡ ʥʘ ʫʣʫʯʰʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʦʚ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʘʪʦ-
ʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɼʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʥʷʪʠʡ ʧʣʘʚʘʥʠʝʤ ʚ ʜʦ-
ʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʟʜʦʨʦʚʴʝ, ʧʣʘʚʘʥʠʝ, ʜʝʪʠ, ʟʘʢʘʣʠʚʘʥʠʝ, ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʩʧʦʨʪ. 
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ʥʦʩʪʠ. ʏʝʣʦʚʝʢ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʳʤ, ʥʘʩʪʦʡʯʠʚʳʤ ʠ ʫʚʝʨʝʥʥʳʤ. ʊʘʢʠʝ ʢʘʯʝʩʪʚʘ ʦʪ-
ʣʠʯʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʯʝʣʦʚʝʢʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʘʩʧʝʢʪʘʭ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʤʥʦʞʝʩʪʚʦ ʣʶʜʝʡ 
ʟʘʥʠʤʘʶʪʩʷ ʧʣʘʚʘʥʠʝʤ ʚ ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ 
ʦʨʛʘʥʠʟʤʘ. 

ʊʝʣʦ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠ ʧʨʠ ʥʝʢʦʡ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʡ ʥʝʚʝʩʦʤʦʩʪʠ ʚ ʚʦʜʝ ʨʘʩʩʣʘʙʣʷ-
ʝʪʩʷ ʦʪ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʚʩʝʛʦ ʪʝʣʘ. ɺʦ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʘʚʠʣʴʥʘʷ ʦʩʘʥʢʘ ʠ ʤʳʰʝʯʥʳʡ 
ʢʘʨʢʘʩ ʟʘ ʩʯʝʪ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢʞʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʚʩʝ ʤʳʰʮʳ ʦʨʛʘʥʠʟʤʘ . ɸʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʜʳʭʘʥʠʷ ʧʨʠ ʟʘʥʷʪʠʷʭ ʧʣʘʚʘʥʠ-
ʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʠʟʤʝʥʝʥʠʶ ʝʝ ʬʦʨʤʳ ʚ ʚʦʟʨʘʩʪʝ 6-7 ʣʝʪ. ʌʦʨ-
ʤʠʨʦʚʘʥʠʶ ʠ ʫʢʨʝʧʣʝʥʠʶ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʪʘʢʞʝ ʪʘʟʦʚʦʛʦ ʧʦʷʩʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ 
ʧʣʘʚʘʥʠʷ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʥʦʛʠ. ɸ ʧʦʜʜʝʨʞʘʥʠʝ ʪʦʥʫʩʘ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-
ʟʘ ʠʭ ʜʠʥʘʤʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʚ ʙʝʟʦʧʦʨʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʊʘʢ ʢʘʢ ʚʦ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ ʘʢʪʠʚʥʦ ʟʘʜʝʡʩʪʚʦʚʘ-
ʥʳ ʩʪʦʧʳ, ʵʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʦʪʣʠʯʥʳʤ ʟʘʥʷʪʠʝʤ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʣʦʩʢʦʩʪʦʧʠʷ. 

ʄʳʰʮʳ ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ, ʢʘʢ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ, ʪʘʢ ʠ ʤʘʣʳʝ, ʚ ʦʜʠʥʘʢʦʚʦʡ ʤʝʨʝ ʚʢʣʶʯʘʶʪʩʷ ʚ 
ʨʘʙʦʪʫ ʚʦ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʣʘʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 
ʨʘʟʚʠʪʠʝ ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 
ʪʚʝʨʜʦʡ ʦʧʦʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʨʝʙʝʥʦʢ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ-
ʤʦʛʘʝʪ ʜʦʣʴʰʝ ʫʜʝʨʞʠʚʘʪʴ ʵʧʠʬʠʟʘʨʥʳʝ ʭʨʷʱʠ ʚ ʢʦʩʪʷʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʝʩʧʝʯʠ-
ʚʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʪʝʣʘ. ʇʦʩʢʦʣʴʢʫ ʫ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʦʮʝʩʩʳ ʚʦʟʙʫʞʜʝʥʠʷ ʧʨʝʦʙʣʘ-
ʜʘʶʪ ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ ʪʦʨʤʦʞʝʥʠʷ, ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʝʛʫʣʷʨʥʳʝ ʟʘʥʷʪʠʷ ʧʣʘʚʘʥʠʝʤ 
ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʚʳʩʰʫʶ ʥʝʨʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʇʣʘʚʘʥʠʝ ʫʢʨʝʧʣʷʝʪ ʩʝʨʜʮʝ. ʉʠʩʪʝʤʘ ʩʝʨʜʮʘ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʝʱʝ ʥʝ ʨʘʟʚʠʪʘ ʜʦ ʢʦʥʮʘ: ʫ ʨʝ-
ʙʝʥʢʘ ʦʙʲʝʤ ʢʨʦʚʠ ʥʘ 1 ʢʛ ʚʝʩʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ, ʘ ʧʫʪʠ ʝʝ ʜʚʠʞʝʥʠʷ ʧʦ ʩʦʩʫʜʘʤ ʢʦʨʦʯʝ, ʚʝʥʳ 
ʰʠʨʝ, ʠ ʢʨʦʚʠ ʧʦ ʥʠʤ ʪʨʫʜʥʦ ʪʝʯʴ ʦʪ ʩʝʨʜʮʘ. ʂʨʦʚʴ ʧʨʠʪʝʢʘʝʪ ʢ ʩʝʨʜʮʫ ʣʝʛʯʝ ʧʨʠ ʧʦʜʚʠʞʥʦʤ ʦʙʨʘʟʝ 
ʞʠʟʥʠ . ɼʚʠʞʝʥʠʝ ʧʦʤʦʛʘʝʪ ʧʨʦʪʘʣʢʠʚʘʪʴ ʚʝʥʦʟʥʫʶ ʢʨʦʚʴ ʧʦ ʢʨʦʚʝʥʦʩʥʳʤ ʩʦʩʫʜʘʤ. ʉʝʨʜʮʝ ʨʝʙʝʥʢʘ 
ʦʯʝʥʴ ʙʳʩʪʨʦ ʫʪʦʤʣʷʝʪʩʷ ʚʦ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʣʝʛʢʦ ʚʦʟʙʫʞʜʘʝʪʩʷ ʠ ʥʝ ʩʨʘʟʫ ʘʜʘʧʪʠʨʫʝʪ-
ʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʥʘʛʨʫʟʢʠ. ʋ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, 
ʥʝʩʪʘʙʠʣʴʥʳʡ ʨʠʪʤ ʠ ʘʨʠʪʤʠʷ. ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʯʘʩʪʦʪʳ ʩʝʨ-
ʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʧʨʠʭʦʜʷʪ ʚ ʥʦʨʤʫ  ʧʨʠ ʣʸʛʢʠʭ ʥʘʛʨʫʟʢʘʭ. ʃʶʙʘʷ ʚʳʩʦʢʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ, ʠʟ-ʟʘ ʵʪʦʛʦ ʚʩʝ ʧʨʦʮʝʩʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫ ʜʝʪʝʡ ʧʨʦʪʝ-
ʢʘʶʪ ʤʝʜʣʝʥʥʦ. ʈʝʙʸʥʦʢ ʜʦʣʞʝʥ ʩʦʙʣʶʜʘʪʴ ʧʝʨʝʨʳʚʳ ʚʦ ʚʨʝʤʷ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ. 
ʉʪʠʤʫʣʷʮʠʷ ʨʘʙʦʪʳ ʢʨʫʧʥʳʭ ʤʳʰʮ ʧʣʘʚʘʥʠʝʤ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ 
ʫʣʫʯʰʘʶʪ ʦʪʪʦʢ ʢʨʦʚʠ ʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʙʣʝʛʯʘʶʪ ʝʝ ʜʚʠʞʝʥʠʝ ʢ ʩʝʨʜʮʫ. ʍʘʨʘʢʪʝʨʥʳʝ 
ʜʚʠʞʝʥʠʷ ʨʫʢʘʤʠ ʠ ʥʦʛʘʤʠ ʚʦ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʧʝʨʝʛʨʫʟʢʫ.  

ʇʣʘʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʚ ʨʘʟʚʠʪʠʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʋʚʝʣʠʯʝʥʠʝ 
ʛʣʫʙʠʥʳ ʠ ʯʘʩʪʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚʣʠʷʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʤʠʥʫʪʥʦʛʦ ʦʙʲʸʤʘ ʜʳʭʘʥʠʷ. ʄʠʥʫʪ-
ʥʳʡ ʦʙʲʝʤ ʜʳʭʘʥʠʷ (ʄʆɼ) - ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʜʳʭʘʝʤʦʛʦ (ʠʣʠ ʚʳʜʳʭʘʝʤʦʛʦ) ʚʦʟʜʫʭʘ ʟʘ 1 ʤʠʥʫʪʫ. ɺʝʣʠ-
ʯʠʥʘ ʣʝʛʦʯʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʧʦʣʥʳʤ ʙʫʜʝʪ ʚʜʦʭ, ʥʦ ʠ ʦʪ ʪʦʛʦ, 
ʥʘʩʢʦʣʴʢʦ ʧʦʣʥʳʤ ʙʫʜʝʪ ʚʳʜʦʭ. ʇʨʠ ʥʝʧʦʣʥʦʤ ʚʳʜʦʭʝ ʚʝʥʪʠʣʷʮʠʷ ʣʸʛʢʠʭ ʙʫʜʝʪ ʩʥʠʞʘʪʴʩʷ. ɺʳʜʦʭ ʜʝ-
ʣʘʶʪ ʚ ʚʦʜʫ, ʩʥʘʯʘʣʘ ʥʦʩʦʤ ʠ ʧʦʪʦʤ ʨʪʦʤ, ʥʝ ʥʘʨʫʰʘʷ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʜʚʠʞʝʥʠʷ ʧʦʜʲʝʤʦʤ. ʏʪʦʙʳ 
ʜʝʪʠ ʣʝʛʢʦ ʜʳʰʘʣʠ ʙʝʟ ʧʝʨʝʨʳʚʦʚ, ʜʦ ʟʘʥʷʪʠʡ ʚʘʞʥʦ ʚʳʙʠʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʧʨʘʞʥʝʥʠʷ. ʊʘʢʦʡ 
ʧʦʜʭʦʜ ʧʦʤʦʞʝʪ ʜʝʪʷʤ ʧʦʩʪʝʧʝʥʥʦ ʦʩʚʦʠʪʴ ʨʠʪʤʠʯʥʦʝ ʠ ʛʣʫʙʦʢʦʝ ʜʳʭʘʥʠʝ ʯʝʨʝʟ ʥʦʩ ʠ ʨʦʪ. ɺʩʝʤ ʠʟ-
ʚʝʩʪʥʳʡ ʬʘʢʪ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʳʭʘʥʠʷ ï ʩʘʤʳʡ ʩʣʦʞʥʳʡ ʘʩʧʝʢʪ ʦʙʫʯʝʥʠʷ ʧʣʘʚʘʥʠʶ. ʅʦʨʤʘʣʴʥʦʝ ʜʳ-
ʭʘʥʠʝ ʧʦʣʥʦʩʪʴʶ ʤʝʥʷʝʪʩʷ ʠʟ-ʟʘ ʨʷʜʘ ʜʚʠʞʝʥʠʡ ʠ ʙʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʜʳʭʘ-
ʥʠʶ ʧʦʜ ʚʦʜʦʡ. ʇʦʜʚʦʜʥʦʝ ʜʳʭʘʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʩʷ ʦʪ ʦʙʳʯʥʦʛʦ ʜʚʫʭʵʪʘʧʥʦʛʦ ʜʳʭʘʥʠʷ. ɼʳʭʘ-
ʥʠʝ ʧʦʜ ʚʦʜʦʡ ʚʢʣʶʯʘʝʪ ʪʨʠ ʵʪʘʧʘ: ʚʜʦʭ, ʟʘʜʝʨʞʢʘ ʜʳʭʘʥʠʷ ʠ ʚʳʜʦʭ ʚ ʚʦʜʫ ʥʦʩʦʤ ʠ ʨʪʦʤ ʩʨʘʟʫ. ʅʦ ʚ 
ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʜʦʭ ʥʘʤʥʦʛʦ ʢʦʨʦʯʝ ʚʳʜʦʭʘ. ɺʜʦʭ ʩʜʝʣʘʪʴ ʪʨʫʜʥʝʝ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʜʘʚʣʝʥʠʝʤ ʚʦʜʳ 
ʥʘ ʛʨʫʜʥʫʶ ʢʣʝʪʢʫ, ʘ ʚʳʜʦʭ ʪʨʝʙʫʝʪ ʧʨʝʦʜʦʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʫʚʝʣʠʯʠʚʘʶʪ 
ʥʘʛʨʫʟʢʫ ʥʘ ʜʳʭʘʪʝʣʴʥʳʝ ʤʳʰʮʳ, ʪʝʤ ʩʘʤʳʤ ʫʢʨʝʧʣʷʷ ʚʩʶ ʜʳʭʘʪʝʣʴʥʫʶ ʤʫʩʢʫʣʘʪʫʨʫ.  

ʋʯʠʪʳʚʘʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʧʣʘʚʘʥʠʷ ʚ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʜʝʪʝʡ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 
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ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʨʦʜʠʪʝʣʝʡ. ɸʥʢʝʪʘ ʩʦʜʝʨʞʘʣʘ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʣʠ ʦʪʥʦʰʝʥʠʝ ʨʦ-
ʜʠʪʝʣʝʡ ʢ ʟʘʥʷʪʠʷʤ ʧʣʘʚʘʥʠʝʤ ʠ ʠʭ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ ʦ ʚʣʠʷʥʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ ʥʘ ʟʜʦʨʦʚʴʝ ʜʝ-
ʪʝʡ. ɺ ʦʧʨʦʩʝ ʫʯʘʩʪʚʦʚʘʣʦ 100 ʯʝʣʦʚʝʢ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 86% 
ʦʧʨʦʰʝʥʥʳʭ ʟʥʘʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʜʝʪʩʢʦʛʦ ʧʣʘʚʘʥʠʷ ʠ 55% ʦʪʚʝʪʠʣʠ, ʯʪʦ ʠʭ ʜʝʪʠ ʟʘʥʠʤʘʶʪʩʷ ʧʣʘ-
ʚʘʥʠʝʤ. 92% ʫʯʘʩʪʥʠʢʦʚ ʦʧʨʦʩʘ ʦʩʚʝʜʦʤʣʝʥʳ ʦ ʚʣʠʷʥʠʠ ʧʣʘʚʘʥʠʷ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠ-
ʪʠʝ ʜʝʪʝʡ. 84% ʦʧʨʦʰʝʥʥʳʭ ʧʨʠʟʥʘʶʪ ʧʣʘʚʘʥʠʝ ʟʘʢʘʣʠʚʘʶʱʠʤ ʚʠʜʦʤ ʩʧʦʨʪʘ ʠ ʛʦʣʦʩʫʶʪ ʟʘ ʦʪʢʨʳʪʠʝ 
ʩʧʝʮʠʘʣʴʥʳʭ ʮʝʥʪʨʦʚ ʜʝʪʩʢʦʛʦ ʧʣʘʚʘʥʠʷ. ʅʘ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʫʨʩʦʚ ʜʝʪʩʢʦʛʦ ʧʣʘʚʘʥʠʷ 69% 
ʨʦʜʠʪʝʣʝʡ ʦʪʚʝʪʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦ. 

ɿʘʥʷʪʠʝ ʧʣʘʚʘʥʠʝʤ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʨʝʙʸʥʢʘ. ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʘʥ-
ʢʝʪʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʝʪʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʣʘʚʘʥʠʝʤ, ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʬʠʟʠʯʝ-
ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʝʤ ʜʝʪʠ, ʥʝ ʟʘʥʠʤʘʶʱʠʝʩʷ ʵʪʠʤ ʚʠʜʦʤ ʘʢʪʠʚʥʦʩʪʠ. ʇʣʘʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ 
ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʜʦʨʦʚʴʷ ʠ ʚʩʸ ʙʦʣʴʰʝ ʚʥʝʜʨʷʝʪʩʷ ʚ ʞʠʟʥʴ ʨʦʜʠʪʝʣʝʡ ʠ ʠʭ ʜʝʪʝʡ.  
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ǡǟǥǬǭǰǱǻ ǮǯǧǫǤǬǤǬǧǾ ǫǤǱǭǣǧǩ 
ǧǬǟǩǱǧǡǟǵǧǧ ǱǯǧǢǢǤǯǬǺǴ ǱǭǶǤǩ Ǯǯǧ 
ǠǭǪǾǴ ǧ ǭǢǯǟǬǧǶǤǬǧǾǴ ǮǭǣǡǧǥǬǭǰǱǧ ǡ 
ǮǪǤǶǤǡǭǫ ǰǲǰǱǟǡǤ 

ǡǿȊȇǿȔȋȄȑȍȁ ǯȍȀȄȏȑ ǯǿȗȇȑȍȁȇȖ* 
ǧȐȋǿȂȇȊȍȁ ǟȊȋǿȆ ǧȋǿȋȂǿȊȇȄȁȇȖ* 

ǰǿȊȇȔȍȁ ǧȊțȞȐ ǧȊȃȒȐȍȁȇȖ, 
ʩʪʫʜʝʥʪʳ 2 ʢʫʨʩʘ ʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ǢȇȀǿȃȒȊȊȇȌǿ ǳȇȏȒȆǿ ǠȒȊǿȑȍȁȌǿ 
ʢ.ʤ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ, 
ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄɿ ʈʌ,  

ʛ. ʋʬʘ 
 

 
ɹʣʫʬʙʤʵʦʧʪʫʵ: 80% ʞaʣʦʙ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʤʘʥʫʘʣʴʥʳʝ ʪʝʨʘʧʝʚʪʳ ʠ ʤʘʩʩʘʞʠʩʪʳ ʚ ʩʚʦʝʡ 

ʧʨʘʢʪʠʢʝ, ʵʪʦ ʧʨʦʙʣʝʤʘ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ ʤʳʰʮʘʭ ʚ ʚʠʜʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʣʦʢʘʣʴ-
ʥʳʭ ʫʧʣʦʪʥʝʥʠʡ - ʫʟʝʣʢʦʚ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʙʦʣʝʚʳʤ ʩʠʥʜʨʦʤʦʤ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʦʜʚʠʞʥʦʩʪʠ ʚ ʩʫʩʪʘʚʘʭ 
[1]. ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨaʟʥʦʦʙʨʘʟʥʳ, ʚʢʣʶʯʘʶʪ ʢʘʢ ʙʳʪʦʚʳʝ ʫʩʣʦʚʠʷ ʯʝʣʦʚʝʢʘ (ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙ-
ʨʘʟ ʞʠʟʥʠ, ʥʝʫʜʦʙʥʳʡ ʩʦʥ, ʥʝʧʨaʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʘʷ ʦʙʫʚʴ, ʧʨʦʙʣʝʤʳ ʩ ʦʩʘʥʢʦʡ, ʥʝʧʨaʚʠʣʴʥʘʷ ʪʨʝʥʠ-

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪaʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪaʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧaʮʠʝʥʪʦʚ ʩ ʙʦʣʝʚʳʤ ʩʠʥʜʨʦʤʦʤ ʠ ʦʛʨʘʥʠ-
ʯʝʥʠʷʤʠ ʧʦʜʚʠʞʥʦʩʪʠ ʚ ʧʣʝʯʝʚʦʤ ʩʫʩʪʘʚʝ, ʧʨʠʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʚʳʷʚʣʝʥʠʷ ʘʢʪʠʚʥʳʭ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ 
ʚ ʤʳʰʮʘʭ, ʧʨʠʚʦʜʷʱʠʭ ʚ ʜʚʠʞʝʥʠʝ ʧʣʝʯʝʚʦʡ ʩʫʩʪʘʚ. ʀʥʘʢʪʠʚʘʮʠʷ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʢʫʧʠʨʦʚʘʪʴ ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʦʙʲʝʤ ʜʚʠʞʝʥʠʡ ʚ ʧʣʝ-
ʯʝʚʦʤ ʩʫʩʪʘʚʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ, ʤʠʦʬʘʩʮʠʘʣʴʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʚ 
ʧʣʝʯʝʚʦʤ ʩʫʩʪʘʚʝ. 
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ʨʦʚʢʘ ʠ ʪʜ.) ʪʘʢ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʩʠʜʷʯʘʷ ʨaʙʦʪʘ, ʤʦʥʦʪʦʥʥʘʷ ʦʜʥʦʪʠʧʥʘʷ ʨʘʙʦʪʘ, ʨʘ-
ʙʦʪʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʫʜʝʨʞʘʥʠʝʤ ʪʝʣʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʟʠʮʠʠ ʠ ʪʜ.). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʯʝʥʴ ʤʥʦʛʠʝ ʧʦʜʚʝʨ-
ʞʝʥʳ ʢ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ [3]. 

ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʧʦʜʯʝʨʢʥʫʪʴ ʚʘʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢ ʠʥʘʢʪʠʚʘʮʠʠ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ ʚ 
ʧʨʦʮʝʜʫʨʝ ʤʘʩʩʘʞʘ ʠ ʥʝ ʪʦʣʴʢʦ. 

ʀʙʝʙʰʡ ʡʪʪʤʞʝʧʛʙʦʡʸ: 
1. ʇʨʠʤʝʥʠʪʴ ʤʝʪʦʜʠʢʫ ʠʥʘʢʪʠʚʘʮʠʠ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ ʥʘ ʧʨʦʮʝʜʫʨʝ ʤʘʩʩʘʞʘ ʜʣʷ ʣʠʮ, ʩʪʨaʜʘʁ-

ʱʠʭ ʭʨʦʥʠʯʝʩʢʠʤʠ ʙʦʣʷʤʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʦʜʚʠʞʥʦʩʪʠ ʧʣʝʯʝʚʦʛʦ ʩʫʩʪʘʚʘ. 
2. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ. 
ʊʨʠʛʛʝʨʥʘʷ ʪʦʯʢʘ ð ʵʪʦ ʥʝʙʦʣʴʰʦʝ, ʣʦʢʘʣʠʟʦʚʘʥʥʦʝ, ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʝ (ʙʦʣʝʟʥʝʥʥʦʝ ʧʨʠ ʧʘʣʴ-

ʧʘʮʠʠ) ʫʧʣʦʪʥʝʥʠʝ ʤʳʰʝʯʥʦʛʦ ʚʦʣʦʢʥʘ ʠʣʠ ʚʦʣʦʢʦʥ, ʢʦʪʦʨʦʝ ʯʫʚʩʪʚʫʝʪʩʷ ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʚ ʚʠʜʝ çʫʟʝʣʢʘè. 
ʆʙʨʘʟʦʚʘʥʠʝ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩ ʧʦʟʠʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʣʠʰʥʝʡ ʥʘʛʨʫʟʢʠ ʥʘ ʤʳʰʮʫ. 
ʇʦʜ ʚʣʠʷʥʠʝʤ ʠʟʙʳʪʦʯʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʩʘʨʢʦʤʝʨʦʚ, ʢʦʛʜʘ ʦʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʚʳʡʪʠ ʠʟ ʩʦʢʨʘʱʝʥʥʦʛʦ ʩʦʩʪʦ-
ʷʥʠʷ, ʠ ʧʦʷʚʣʷʝʪʩʷ ʪʨʠʛʛʝʨʥʘʷ ʪʦʯʢʘ ï ʫʟʝʣ ʚ ʤʳʰʝʯʥʦʤ ʚʦʣʦʢʥʝ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʘʩʩʳ ʩʘʨʢʦʤʝʨʦʚ ʚ ʩʦ-
ʩʪʦʷʥʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ [3]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳʰʝʯʥʦʝ ʚʦʣʦʢʥʦ ʩʪʘʥʦʚʠʪʩʷ ʪʫʛʠʤ ʠ ʤʘʣʦʧʦʜʚʠʞ-
ʥʳʤ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʘʤʧʣʠʪʫʜʫ ʜʚʠʞʝʥʠʡ. ʊʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ ʣʠʰʘʶʪ ʤʳʰʮʫ ʵʣʘʩʪʠʯʥʦʩʪʠ, ʯʪʦ 
ʦʥʘ ʠʟʤʝʥʷʝʪ ʥʘʪʷʞʝʥʠʝ ʬʘʩʮʠʘʣʴʥʳʭ ʮʝʧʝʡ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʠ ʥʘ ʜʨʫʛʠʭ ʤʳʰʮʘʭ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʚʘʝʪ 
ʧʦʜʚʠʞʥʦʩʪʴ ʩʫʩʪʘʚʦʚ [4]. 

ʉʠʤʧʪʦʤʳ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʚʠʜʘ:  
1. ʉʠʤʧʪʦʤʳ ʩʦ ʩʣʦʚ ʧʘʮʠʝʥʪʘ, ʩʶʜʘ ʦʪʥʦʩʷʪʩʷ: ʙʦʣʠ ʚ ʤʳʰʮʘʭ ʠ ʩʫʩʪʘʚʘʭ, ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʲʝʤʘ 

ʜʚʠʞʝʥʠʠ, ʘʤʧʣʠʪʫʜʳ ʚ ʩʫʩʪʘʚʘʭ, ʤʳʰʝʯʥʘʷ ʩʣʘʙʦʩʪʴ ï ʫʪʦʤʣʷʝʤʦʩʪʴ. ʇʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʳʰʮʘʭ ʠ ʩʫʩʪʘʚʘʭ! 

2. ʉʠʤʧʪʦʤʳ, ʢʦʪʦʨʳʝ ʚʳʷʚʣʷʶʪʩʷ ʧʨʠ ʧʘʣʴʧʘʮʠʠ, ʵʪʦ ʦʩʪʨʘʷ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ 
ʫʯʘʩʪʦʢ ʪʨʠʛʛʝʨʥʦʡ ʪʦʯʢʠ ʠ ʠʨʨʘʜʠʘʮʠʷ ʙʦʣʠ ʚ ʜʨʫʛʦʡ ʫʯʘʩʪʦʢ. ʏʝʤ ʯʫʚʩʪʚʠʪʝʣʴʥʝʝ ʪʨʠʛʛʝʨʥʘʷ ʪʦʯʢʘ, ʪʝʤ 
ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʘ ʠ ʫʩʪʦʡʯʠʚʘ ʦʪʨʘʞʝʥʥʘʷ ʝʶ ʙʦʣʴ ʠ ʙʦʣʝʝ ʦʙʰʠʨʥʦ ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

ʀʥʘʢʪʠʚʘʮʠʷ (ʣʝʯʝʥʠʝ) ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ: 
1. ʄʝʪʦʜʦʤ çʠʰʝʤʠʯʝʩʢʘʷ ʢʦʤʧʨʝʩʩʠʷè ï ʵʪʦ ʤʝʭʘʥʠʯʝʩʢʘʷ ʣʝʯʝʥʠʝ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ, ʢʦʪʦʨʦʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʪʝʯʝʥʠʠ 30-40 ʩʝʢʫʥʜ ʥʘ ʫʯʘʩʪʦʢ ʤʳʰʮʳ, ʛʜʝ ʦʙʥʘʨʫ-
ʞʠʣʘʩʴ ʜʘʥʥʘʷ ʪʦʯʢʘ. ɺ ʧʨʦʮʝʩʩʝ ʜʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪʴ ʩʥʠʞʝʥʠʷ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʫʯʘʩʪʢʘ ʤʳʰʝʯʥʦʛʦ 
ʚʦʣʦʢʥʘ ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʥʘʢʪʠʚʘʮʠʠ ʪʨʠʛʛʝʨʥʦʡ ʪʦʯʢʠ [3]. 

2. ʇʦʩʪʠʟʦʤʝʪʨʠʯʝʩʢʘʷ ʨʝʣʘʢʩʘʮʠʷ ʤʳʰʮ ï ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʚʫʭʬʘʟʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʤʳʰʮʫ. 
ɺʥʘʯʘʣʝ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʘʩʩʠʚʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʤʳʰʮʳ ʜʦ ʫʧʨʫʛʦʛʦ ʙʘʨʴʝʨʘ, ʟʘʪʝʤ ʧʘʮʠ-
ʝʥʪ ʩʦʚʝʨʰʘʝʪ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʧʦ ʚʦʣʝʚʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʤʳʰʮʳ ʚ ʪʝʯʝʥʠʠ 6-10 ʩʝʢʫʥʜ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 
5-10% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ. ʇʦʩʣʝ ʯʝʛʦ ʜʘʝʪʩʷ ʢʦʤʘʥʜʘ ʨʘʩʩʣʘʙʠʪʴʩʷ, ʠ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʤʳʰʮʳ [2]. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ. ʀʩʩʣʝʜʦʚʘʥʦ 20 ʧʘʮʠʝʥʪʦʚ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʥʘ ʤʘʩʩʘʞ ʩ ʞʘ-
ʣʦʙʦʡ ʥʘ ʭʨʦʥʠʯʝʩʢʠʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʦʜʚʠʞʥʦʩʪʠ ʚ ʧʣʝʯʝʚʦʤ ʩʫʩʪʘʚʝ. ʀʟ ʥʠʭ ʤʫʞʯʠʥ 
ï 11, ʞʝʥʱʠʥ ï 9. ɺʦʟʨʘʩʪ - ʦʪ 30 ʜʦ 45 ʣʝʪ. ɺʩʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʦʨʪʦʧʝʜʘ ʠ ʧʦʩʪʘʚʣʝʥ ʜʠʘ-
ʛʥʦʟ ʧʣʝʯʝ-ʣʦʧʘʪʦʯʥʳʡ ʧʝʨʠʘʨʪʨʦʟ, ʧʦʣʫʯʘʶʪ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʪʝʨʘʧʠʶ. 

ʇʘʮʠʝʥʪʳ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ 1 ʛʦʜʘ ʙʳʣʦ - 5 ʯʝʣʦʚʝʢ, ʜʦ 5-6 ʤʝʩʷʮʝʚ ï 8 ʯʝʣʦ-
ʚʝʢ, ʜʦ 1 ʤʝʩʷʮʘ - 7 ʯʝʣʦʚʝʢ. 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʩʬʫʥʢʮʠʡ, ʧʘʮʠʝʥʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʫ 9 ʧʘʮʠʝʥʪʦʚ ï ʙʳʣ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʦʩʣʝʜʩʪʚʠʷ ʪʨʘʚʤʳ, ʫ 11 ï ʭʘʨʘʢʪʝʨ ʧʨʦʬʝʩʩʠʠ, 
ʫʩʣʦʚʠʷ ʪʨʫʜʘ.  

ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʧʣʝʯʝʚʦʛʦ ʩʫʩʪʘʚʘ, ʘ ʠʤʝʥʥʦ ʥʘʨʫʞʥʘʷ ʠ ʚʥʫʪʨʝʥ-

ʥʷʷ ʨʦʪʘʮʠʷ ʠ ʘʙʜʫʢʮʠʷ ʧʣʝʯʘ ʚʳʰʝ 90.̄ ɹʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʷʚʣʷʣʩʷ ʧʨʠ ʧʦʧʳʪʢʘʭ ʧʦʜʥʷʪʴ 

ʨʫʢʫ ʚʳʰʝ 90 ̄ʠ ʚ ʟʘʚʝʜʝʥʠʠ ʨʫʢʠ ʟʘ ʩʧʠʥʫ. ʇʨʠ ʤʘʥʫʘʣʴʥʦ-ʤʳʰʝʯʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʤʳʰʮ, ʧʨʠʚʦʜʷʱʠʭ ʚ 
ʜʚʠʞʝʥʠʝ ʧʣʝʯʝʚʦʡ ʩʫʩʪʘʚ ʦʪʤʝʯʘʣʦʩʴ ʩʣʘʙʦʩʪʴ ʠ ʙʦʣʝʟʥʝʥʥʦʩʪʴ. 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʣʦʢʘʣʴʥʳʝ ʫʧʣʦʪʥʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʨʝʜʥʝʤ ʧʫʯʢʝ 
ʜʝʣʴʪʦʚʠʜʥʦʡ ʤʳʰʮʳ, ʚ ʤʳʰʮʘʭ ʚʨʘʱʘʪʝʣʴʥʦʡ ʤʘʥʞʝʪʳ ʧʣʝʯʘ (ʵʪʦ ʧʦʜʣʦʧʘʪʦʯʥʘʷ, ʥʘʜʦʩʪʥʘʷ, ʧʦʜʦʩʪ-
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ʥʘʷ, ʤʘʣʘʷ ʢʨʫʛʣʘʷ ʤʳʰʮʳ), ʘ ʪʘʢʞʝ ʧʝʨʝʜʥʷʷ ʟʫʙʯʘʪʘʷ ʠ ʚʝʨʭʥʷʷ ʧʦʨʮʠʷ ʪʨʘʧʝʮʠʝʚʠʜʥʦʡ ʤʳʰʮʳ. ʇʨʠ 
ʧʘʣʴʧʘʮʠʠ ʵʪʠʭ ʤʳʰʮ ʦʪʤʝʯʘʣʦʩʴ ʨʝʟʢʘʷ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʠ ʠʨʨʘʜʠʘʮʠʷ ʙʦʣʠ ʚ ʦʙʣʘʩʪʴ ʧʣʝʯʝʚʦʛʦ ʩʫʩʪʘʚʘ 
ʠ ʢʣʶʯʠʮʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʥʦʚʥʳʤ ʩʠʤʧʪʦʤʘʤ ʧʨʦʷʚʣʝʥʠʷ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ, ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʠ ʥʘ ʢʦʥ-
ʪʨʦʣʴʥʫʶ. ɺ ʠʩʩʣʝʜʫʝʤʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 10 ʧʘʮʠʝʥʪʦʚ, ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ 1 ʛʦʜʘ ï 2 ʯʝʣʦ-
ʚʝʢʘ, 5-6 ʤʝʩʷʮʝʚ ï 4 ʯʝʣʦʚʝʢʘ ʠ ʜʦ 1 ʤʝʩʷʮʘ - 4 ʯʝʣʦʚʝʢʘ. ʀʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʫʨʩ ʤʠʦʬʘʩʮʠʘʣʴʥʦʛʦ ʤʘʩ-
ʩʘʞʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ ʠʥʘʢʪʠʚʘʮʠʠ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ - ʠʰʝʤʠʯʝʩʢʘʷ ʢʦʤʧʨʝʩʩʠʷ ʠ ʤʝʪʦʜ ʨʘʩ-
ʩʣʘʙʣʝʥʠʷ ʤʳʰʮ ï ʧʦʩʪʠʟʦʤʝʪʨʠʯʝʩʢʘʷ ʨʝʣʘʢʩʘʮʠʷ. ɺʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ ʫʧʦʨ ʜʝʣʘʣʩʷ ʥʘ ʤʳʰʮʳ, ʧʨʠ-
ʚʦʜʷʱʠʝ ʚ ʜʚʠʞʝʥʠʝ ʧʣʝʯʝʚʦʡ ʩʫʩʪʘʚ. 

ɺ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʪʘʢʞʝ 10 ʧʘʮʠʝʥʪʦʚ, ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ 1 ʛʦʜʘ ï 3 ʯʝʣʦ-
ʚʝʢʘ, 5-6 ʤʝʩʷʮʝʚ ï 4 ʯʝʣʦʚʝʢʘ ʠ ʜʦ 1 ʤʝʩʷʮʘ - 3 ʯʝʣʦʚʝʢʘ.  ʀʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʫʨʩ ʢʣʘʩʩʠʯʝʩʢʠʡ ʤʘʩʩʘʞ 
ʰʝʡʥʦ-ʚʦʨʦʪʥʠʢʦʚʦʡ ʟʦʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʢ ʧʦʛʣʘʞʠʚʘʥʠʝ, ʨʘʩʪʠʨʘʥʠʝ, ʨʘʟʤʠʥʘʥʠʝ, ʚʠʙʨʘʮʠʷ. 
ɹʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢ ʠʥʘʢʪʠʚʘʮʠʠ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ. 

ʆʙʝ ʛʨʫʧʧʳ ʧʦʣʫʯʠʣʠ 10 ʩʝʘʥʩʦʚ ʤʘʩʩʘʞʘ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʮʝʜʫʨʳ 30-40 ʤʠʥʫʪ, ʝʞʝʜʥʝʚʥʦ. 
ʉʞʠʬʤʵʫʙʫʴ ʡ ʡʮ ʧʚʪʬʟʝʞʦʡʞ: 
- ʫ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʠʣʦʩʴ ʧʦʣʥʦʩʪʴʶ ʢʫʧʠʨʦʚʘʪʴ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʣʥʳʡ 

ʦʙʲʝʤ ʜʚʠʞʝʥʠʡ ʚ ʧʣʝʯʝʚʦʤ ʩʫʩʪʘʚʝ ʫ 8-ʭ ʧʘʮʠʝʥʪʦʚ. ʋ 2-ʭ ʧʘʮʠʝʥʪʦʚ ʧʦʣʫʯʠʣʦʩʴ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦ-

ʚʠʪʴ ʘʙʜʫʢʮʠʶ ʧʣʝʯʘ ʜʦ 180,̄ ʥʦ ʦʛʨʘʥʠʯʝʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʨʦʪʘʮʠʠ ʦʩʪʘʣʠʩʴ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʩʷ ʙʦ-
ʣʝʚʦʡ ʩʠʥʜʨʦʤ. ɼʘʥʥʳʝ 2 ʧʘʮʠʝʥʪʘ ʙʳʣʠ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ 1 ʛʦʜʘ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʢʦʤʧʝʥ-
ʩʘʪʦʨʥʳʝ ʨʝʘʢʮʠʡ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʳ ʚ ʩʘʤʦʤ ʩʫʩʪʘʚʝ. ʈʝʟʫʣʴʪʘʪ ʧʦʣʥʦʛʦ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥʠʷ ʩʦʩʪʘʚʠʣ ï 80%; 

- ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʠʣʦʩʴ ʢʫʧʠʨʦʚʘʪʴ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʣʥʳʡ ʦʙʲʝʤ 
ʜʚʠʞʝʥʠʠ ʣʠʰʴ ʫ 2-ʭ ʧʘʮʠʝʥʪʦʚ. ɼʘʥʥʳʝ ʧʘʮʠʝʥʪʘ ʙʳʣʠ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ 1 ʤʝʩʷʮʘ. ʈʝ-
ʟʫʣʴʪʘʪ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʩʪʘʚʠʣ ï 20%. 

ʀʙʣʤʷʰʞʦʡʞ: 
1. ʊʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ ʠʤʝʶʪ ʤʝʩʪʦ ʙʳʪʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʨʘʟʣʠʯʥʳʭ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
2. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʢ ʠʥʘʢʪʠʚʘʮʠʠ 

ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ ʚ ʢʦʨʨʝʢʮʠʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦʜʚʠʞʥʦʩʪʠ ʚ ʧʣʝʯʝʚʦʤ ʩʫʩʪʘʚʝ. 
3. ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ. ɼʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʫʩʠʣʠʚʘʝʪ ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʨʝʘʢʮʠʡ ʠ ʜʝʛʝʥʝ-
ʨʘʪʠʚʥʦ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʳ ʚ ʩʘʤʦʤ ʩʫʩʪʘʚʝ. 

ʉʞʣʧʥʞʦʝʙʯʡʸ: 
ʄʝʪʦʜʠʢʫ ʠʥʘʢʪʠʚʘʮʠʡ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʚ ʦʙʱʠʝ ʧʨʦʪʦʢʦʣʳ ʦʢʘʟʘʥʠʷ ʤʝʜʠ-

ʮʠʥʩʢʦʡ ʧʦʤʦʯʠ ʠ ʚ ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 
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ǟǡǧǱǟǫǧǬǭǦ ǧ ǫǤǯǺ ǤǢǭ 
ǮǯǤǣǲǮǯǤǥǣǤǬǧǾ  

ǢǿȌȄȄȁǿ ǱǿȌȖȒȊȎǿȌ ǡȇȌȄȏȍȁȌǿ*  
ǣȄȋțȞȌȍȁǿ ǟȌǿȐȑǿȐȇȞ ǤȁȂȄȌțȄȌǿ* 
ǰǿȓǿȏȍȁǿ ǪȇȌǿȏǿ ǡǿȃȇȋȍȁȌǿ 

ʩʪʫʜʝʥʪʳ 2 ʢʫʨʩʘ ʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 
ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʋʬʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʠʙʘʜʫʣʣʠʥʘ ʌʠʨʫʟʘ ɹʫʣʘʪʦʚʥʘ 
ʢ.ʤ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ, 

ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄɿ ʈʌ, ʋʬʘ 
 

 
ʏʞʤʵ: ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ɹɻʄʋ ʥʘ ʧʨʝʜʤʝʪ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤ ʩ ʥʝʜʦʩʪʘʪʢʦʤ 

ʚʠʪʘʤʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ.   
ʅʙʫʞʩʡʙʤ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. on-line ʘʥʦ-

ʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ, ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ʯʝʣʦʚʝʢ ʦʙʦʝʛʦ ʧʦʣʘ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ñɻʫʛʣ ʬʦʨʤʳò. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ: 
ɺʩʝ, ʚʝʨʦʷʪʥʦ, ʟʥʘʶʪ, ʯʪʦ ʚʠʪʘʤʠʥʳ ï ʵʪʦ ʥʝʦʙʭʦʜʠʤʘʷ ʯʘʩʪʴ ʧʠʱʠ. ʏʘʩʪʦ ʛʦʚʦʨʷʪ: ñʕʪʘ ʧʠʱʘ 

ʧʦʣʝʟʥʘʷ, ʚ ʥʝʡ ʤʥʦʛʦ ʚʠʪʘʤʠʥʦʚò. ʅʦ ʥʝʤʥʦʛʠʤ ʪʦʯʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʪʘʢʦʝ ʚʠʪʘʤʠʥʳ, ʦʪʢʫʜʘ ʦʥʠ ʙʝʨʫʪ-

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ ɹʘʰʢʠʨʩʢʦ-
ʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɹɻʄʋ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʜʦʩʪʘʪ-
ʢʦʤ ʚʠʪʘʤʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʨʦʷʚʣʝʥʠʡ ʥʘʨʫʰʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʘʚʠʪʘ-
ʤʠʥʦʟʦʤ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʟʥʘʯʠʤʘ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʡ ʤʦʣʦ-
ʜʝʞʠ ʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʨʠ ʚʳʧʫʩʢʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʠʪʘʤʠʥʳ, ʘʚʠʪʘʤʠʥʦʟ, ʧʠʪʘʥʠʝ, ʥʘʨʫʰʝʥʠʷ, ʩʪʫʜʝʥʪʳ. 
 

VITAMIN DEFICIENCY AND MEASURES OF ITS IMPACT 
 

Ganeeva Tanchulpan Vinerovna,  
Demyanova Anastasiya Yevgenyevna, 

Safarova Linara Vadimovna 
 

Scientific adviser: Gibadullina Firuza Bulatovna 
 
Annotation. This article presents the results of a study among students of the Bashkir State Medical Universi-
ty (BSMU) regarding problems associated with a lack of vitamins in the body. An assessment was made of the 
occurrence of manifestations of disorders in connection with vitamin deficiency. The relevance of this problem 
is significant when assessing the quality of life of able-bodied young people and the state of health when grad-
uating from a medical specialist. 
Key words: vitamins, avitaminosis, nutrition, violations, students.  
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ʩʷ, ʚ ʢʘʢʠʭ ʧʨʦʜʫʢʪʘʭ ʩʦʜʝʨʞʘʪʩʷ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʜʣʷ ʥʘʰʝʛʦ ʟʜʦʨʦʚʴʷ, ʢʘʢ ʠ ʢʦʛʜʘ ʥʫʞʥʦ ʧʨʠ-
ʥʠʤʘʪʴ ʚʠʪʘʤʠʥʳ ʠ ʚ ʢʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ.[1] 

ɺʠʪʘʤʠʥʳ-ɻ ʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 
ʧʨʦʪʝʢʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʘʤʳʤ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʠʪʘʤʠʥʦʚ ʷʚʣʷʝʪʩʷ, ʢʦʥʝʯʥʦ ʞʝ, 
ʝʜʘ. ɺʠʪʘʤʠʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: 

1. ɾʠʨʦʨʘʩʪʚʦʨʠʤʳʝ: ɸ, ɼ, ɽ, ʂ. 
2. ɺʦʜʦʨʘʩʪʚʦʨʠʤʳʝ: ɺ1, ɺ2, ʈʈ, ɺ5, ɺ6, ʅ, ɺ9, ɺ12, ʉ, ʈ. 
ʇʨʠ ʥʝʭʚʘʪʢʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʠʪʘʤʠʥʦʚ ʨʘʟʚʠʚʘʝʪʩʷ ʪʷʞʝʣʘʷ ʬʦʨʤʘ ʙʦʣʝʟʥʠ-ʘʚʠʪʘʤʠʥʦʟ. ʉʘʤʳ-

ʤʠ ʯʘʩʪʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ: ʫʩʪʘʣʦʩʪʴ, ʩʦʥʣʠʚʦʩʪʴ, ʩʪʨʝʩʩ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ ʩʦ ʟʨʝʥʠʝʤ, ʢʦ-
ʞʝʡ ʠ ʪ.ʜ. . ɻʠʧʦʚʠʪʘʤʠʥʦʟʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʚʠʪʘʤʠʥʦʚ, ʧʨʠ ʵʪʦʤ ʠʤʝʶʪ 
ʤʝʩʪʦ ʤʝʥʝʝ ʩʧʝʮʠʬʠʯʥʳʝ ʠ ʚʳʨʘʞʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ.[4] ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʞʥʦ 
ʥʘʚʨʝʜʠʪʴ ʦʨʛʘʥʠʟʤʫ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʚʠʪʘʤʠʥʦʚ ʜʦʣʛʦʝ ʚʨʝʤʷ ʠ ʚ ʙʦʣʴʰʠʭ ʜʦʟʘʭ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ 
ʩʣʝʜʠʪʴ ʟʘ ʩʚʦʠʤ ʧʠʪʘʥʠʝʤ, ʚʦʚʨʝʤʷ ʚʳʷʚʣʷʪʴ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʦʚ ʠ ʧʨʠʥʠʤʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝ-
ʨʳ.  

ɺ ʯʝʣʦʚʝʯʝʩʢʦʤ ʦʨʛʘʥʠʟʤʝ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚʠʪʘʤʠʥʳ ɸ, D, 
ʈʈ[3]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʥʝ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʚʠʪʘ-
ʤʠʥʳ ʠʣʠ ʩʠʥʪʝʟʠʨʫʝʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʧʦʵʪʦʤʫ ʦʥ ʜʦʣʞʝʥ ʠʭ ʧʦʣʫʯʘʪʴ ʚ 
ʛʦʪʦʚʦʤ ʚʠʜʝ ʩ ʧʠʱʝʡ.[2]. 

1. ɺʠʪʘʤʠʥ ɸ: ʬʘʩʦʣʴ, ʩʚʝʢʣʘ, ʩʣʠʚʦʯʥʦʝ ʤʘʩʣʦ 
2. ɺʠʪʘʤʠʥ ɺ1(ʪʠʘʤʠʥ): ʤʷʩʦ, ʛʨʝʯʥʝʚʘʷ ʠ ʦʚʩʷʥʘʷ ʢʨʫʧʳ, ʯʝʨʥʳʡ ʭʣʝʙ, ʦʨʝʭʠ, ʧʝʯʝʥʴ, ʛʦʨʦʭ. 
3. ɺʠʪʘʤʠʥ ɺ2(ʨʠʙʦʬʣʘʚʠʥ): ʤʦʣʦʢʦ, ʜʨʦʞʞʠ, ʤʠʥʜʘʣʴ, ʪʚʦʨʦʛ, ʨʳʙʘ, ʧʪʠʮʘ. 
4. ɺʠʪʘʤʠʥ ɺ3: ʩʳʨ, ʨʳʙʘ, ʷʡʮʦ, ʤʦʣʦʢʦ, ʢʘʨʪʦʬʝʣʴ, ʧʝʯʝʥʴ. 
5. ɺʠʪʘʤʠʥ ɺ5: ʤʷʩʦ, ʨʳʙʘ, ʧʪʠʮʘ, ʦʨʝʭʠ. 
6. ɺʠʪʘʤʠʥ ɺ6(ʧʠʨʠʜʦʢʩʠʥ): ʦʪʨʫʙʠ, ʧʝʯʝʥʴ, ʷʡʮʘ, ʧʰʝʥʠʮʘ, ʢʘʨʪʦʬʝʣʴ. 
7. ɺʠʪʘʤʠʥ ɺ9: ʩʚʝʞʠʝ ʦʚʦʱʠ ʠ ʬʨʫʢʪʳ. 
8. ɺʠʪʘʤʠʥ ɺ12(ʢʦʙʘʣʘʤʠʥ): ʷʠʯʥʳʡ ʞʝʣʪʦʢ, ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʨʳʙʘ. 
9. ɺʠʪʘʤʠʥ ʉ: ʷʛʦʜʳ, ʬʨʫʢʪʳ, ʦʚʦʱʠ, ʦʩʦʙʝʥʥʦ ʩʚʝʞʠʝ.  
10. ɺʠʪʘʤʠʥ ɼ: ʪʚʦʨʦʛ, ʨʳʙʠʡ ʞʠʨ. 
11. ɺʠʪʘʤʠʥ ɽ(ʪʦʢʦʬʝʨʦʣ): ʷʡʮʦ, ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ, ʦʚʦʱʠ, ʣʫʢ,ʰʧʠʥʘʪ. 
12. ɺʠʪʘʤʠʥ F: ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ  
13. ɺʠʪʘʤʠʥ H(ʙʠʦʪʠʥ): ʷʠʯʥʳʡ ʞʝʣʪʦʢ, ʛʦʚʷʞʴʷ ʧʝʯʝʥʴ, ʦʨʝʭʠ, ʤʦʣʦʢʦ, ʜʨʦʞʞʠ. 
14. ɺʠʪʘʤʠʥ ʂ: ʩʦʝʚʳʡ ʩʦʫʩ, ʟʝʣʝʥʳʡ ʛʦʨʦʰʝʢ, ʟʝʣʝʥʳʝ ʷʙʣʦʢʠ, ʢʠʚʠ, ʧʝʯʝʥʴ. 
15. ɺʠʪʘʤʠʥ ʈ: ʯʝʨʝʰʥʷ, ʝʞʝʚʠʢʘ, ʘʙʨʠʢʦʩʳ, ʩʘʣʘʪ. 
 

 
ʉʡʪ. 1. ʊʧʪʫʧʸʦʡʞ ʩʧʫʧʛʧʢ ʨʧʤʧʪʫʡ 
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ʆʩʦʙʝʥʥʦ ʘʚʠʪʘʤʠʥʦʟʫ ʧʦʜʚʝʨʞʝʥʳ ʧʦʞʠʣʳʝ ʣʶʜʠ, ʚʝʛʝʪʘʨʠʘʥʮʳ, ʧʘʮʠʝʥʪʳ, ʩʪʨʘʜʘʶʱʠʝ ʘʣʢʦ-
ʛʦʣʠʟʤʦʤ ʠ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʘ ʪʘʢʞʝ ʣʶʜʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷ-
ʥʠʠ. ʀ ʧʦʵʪʦʤʫ ʤʳ ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʢʘʢʠʝ ʥʘʨʫʰʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʫ 
ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʨʠʯʠʥʝ ʘʚʠʪʘʤʠʥʦʟʘ. 

ʋʯʠʪʳʚʘʷ ʛʣʦʙʘʣʴʥʦʩʪʴ ʠʟʫʯʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʠ ʦʮʝʥʢʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʘʨʫʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʚʠʪʘʤʠʥʘʤʠ, ʫ ʩʪʫʜʝʥʪʦʚ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʙʳʣ ʧʨʦʚʝʜʝʥ 
ʦʧʨʦʩ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 20 ʩʪʫʜʝʥʪʦʚ ɹɻʄʋ (ʨʠʩ.1,2,3,4,5,6). 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ (70%) ʥʝ ʠʤʝʝʪ ʞʘʣʦʙ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ. ʋ 20% ʩʪʫ-
ʜʝʥʪʦʚ ʠʥʦʛʜʘ ʧʦʷʚʣʷʶʪʩʷ ʟʘʝʜʳ ʥʘ ʫʛʦʣʢʘʭ ʨʪʘ. ʀ ʫ 10% ʷʟʳʢ ʧʦʣʠʨʦʚʘʥʥʳʡ. 

ʕʪʠ ʥʘʨʫʰʝʥʠʷ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʥʝʭʚʘʪʢʠ ʩʣʝʜʫʶʱʠʭ ʚʠʪʘʤʠʥʦʚ: ʷʟʳʢ ʚʳʛʣʷʜʠʪ 
ʧʦʣʠʨʦʚʘʥʥʳʤ ʧʨʠ ʥʝʭʚʘʪʢʝ ʚʠʪʘʤʠʥʘ ɺ12; ʷʟʳʢ ʢʨʘʩʥʳʡ, ʙʘʛʨʦʚʳʡ-ʥʝʭʚʘʪʢʘ ʚʠʪʘʤʠʥʘ ɺ1; ʚ ʫʛʦʣʢʘʭ 
ʨʪʘ ʧʦʷʚʣʷʶʪʩʷ ʪʨʝʱʠʥʳ ʠ ʟʘʝʜʳ - ʥʝʭʚʘʪʢʘ ʚʠʪʘʤʠʥʘ ɺ2, ɺ6 

 

 
ʉʡʪ. 2. ʊʧʪʫʧʸʦʡʞ ʦʧʜʫʞʢ 

 
ʏʝʪʚʝʨʪʴ ʩʪʫʜʝʥʪʦʚ ʠʤʝʶʪ ʥʘ ʥʦʛʪʝʚʳʭ ʧʣʘʩʪʠʥʘʭ ʙʝʣʳʝ ʧʦʣʦʩʳ (25%). ʋ ʜʨʫʛʠʭ 25% ʣʶʜʝʡ-

ʥʦʛʪʠ ʪʦʥʢʠʝ, ʣʦʤʢʠʝ, ʯʘʩʪʦ ʩʣʦʷʪʩʷ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʠʤʝʶʪʩʷ ʣʫʥʫʣʳ ʥʘ ʥʦʛʪʝʚʳʭ ʧʣʘʩʪʠʥʘʭ, 
ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʥʦʨʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʃʦʤʢʦʩʪʴ ʥʦʛʪʝʡ-ʥʝʜʦʩʪʘʪʦʢ ʚʠʪʘʤʠʥʦʚ ɸ ʠ ɼ. ʇʨʠ 
ʥʝʭʚʘʪʢʝ ʚʠʪʘʤʠʥʘ ɸ ʪʘʢʞʝ ʧʦʷʚʣʷʶʪʩʷ ʧʦʧʝʨʝʯʥʳʝ ʙʝʣʳʝ ʧʦʣʦʩʳ. 

 
ʉʡʪ. 3. ʉʙʠʤʡʰʦʴʞ ʦʙʩʬʱʞʦʡʸ, ʪʛʸʠʙʦʦʴʞ ʪʧ ʪʦʧʥ 
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ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʚ ʩʚʷʟʠ ʩ ʠʭ ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʚʳʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦ ʩʥʦʤ, ʪʘ-
ʢʠʝ ʢʘʢ: ʙʝʩʩʦʥʥʠʮʘ (20%), ʯʘʩʪʳʝ ʧʨʦʩʳʧʘʥʠʷ ʥʦʯʴʶ (10%), ʪʷʞʝʣʦʝ ʠ ʜʦʣʛʦʝ ʧʨʦʙʫʞʜʝʥʠʝ (20%). ʀ ʫ 
ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʫʯʘʶʱʠʭʩʷ ʚʳʷʚʣʝʥ ʥʦʨʤʘʣʴʥʳʡ ʩʦʥ (65%). 

 

 
ʉʡʪ. 4. ʍʡʠʡʰʞʪʣʬʷ ʙʣʫʡʛʦʧʪʫʵ ʧʚʬʰʙʷʲʡʮʪʸ ɺɼʅʌ 

 
ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʘʢʪʠʚʥʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʜʥʷ (42,1%). ʄʝʥʴʰʘʷ ʯʘʩʪʴ ʞʘʣʫʝʪʩʷ ʥʘ ʙʳʩʪʨʫʶ 

ʫʪʦʤʣʷʝʤʦʩʪʴ ʧʦʩʣʝ ʧʨʦʙʫʞʜʝʥʠʷ (15,8%). ʀ ʫ 42,1% ʧʨʦʷʚʣʷʝʪʩʷ ʫʪʦʤʣʷʝʤʦʩʪʴ ʚ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ ʩʫʪʦʢ.  
 
 

 
ʉʡʪ 5. 

 
 
ʋ 65% ʩʪʫʜʝʥʪʦʚ ʠʤʝʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦ ʟʨʝʥʠʝʤ. ʂʦʥʝʯʥʦ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ. ʅʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʫʞʥʦ ʧʦʤʥʠʪʴ ʦ ʚʘʞ-
ʥʦʩʪʠ ʚʠʪʘʤʠʥʘ ɸ.  

ʋ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʧʨʦʰʝʥʥʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʚʳʩʳʧʘʥʠʷ ʥʘ ʢʦʞʝ, ʘʢʥʝ (45%). 
ʊʘʢʞʝ ʫ 40%-ʩʫʭʘʷ ʢʦʞʘ, ʰʝʣʫʰʝʥʠʷ. ʇʦʚʳʰʝʥʥʘʷ ʞʠʨʥʦʩʪʴ ʢʦʞʠ ʫ 40% ʩʪʫʜʝʥʪʦʚ. ʅʦʨʤʘʣʴʥʘʷ ʢʦʞʘ 
ʣʠʰʴ ʫ 30% ʦʧʨʦʰʝʥʥʳʭ. 
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ʉʡʪ. 6. ʊʧʪʫʧʸʦʡʞ ʣʧʟʡ 

 
ʀʙʣʤʷʰʞʦʡʞ:  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ ɹɻʄʋ ʤʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʫ ʩʪʫʜʝʥ-

ʪʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʪʝ ʠʣʠ ʠʥʳʝ ʥʘʨʫʰʝʥʠʷ. ʆʩʦʙʝʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ. 
ʉʞʣʧʥʞʦʝʙʯʡʸ:  
1. ʅʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʚ ʩʚʦʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. 
2. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʜʦʩʪʘʪ-

ʢʦʤ ʚʠʪʘʤʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. ʅʝ ʩʪʦʠʪ ʟʘʥʠʤʘʪʴʩʷ ʩʘʤʦʣʝʯʝʥʠʝʤ, ʧʨʠ ʧʝʨʚʦʡ ʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʦʠʪ 
ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʧʝʮʠʘʣʠʩʪʫ ʠ ʩʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʥʘʣʠʟʳ.  

3. ɺʘʞʥʦ ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ ʚʠʪʘʤʠʥʳ, ʘ ʪʘʢʞʝ ʠʩʪʦʯʥʠʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ. ʆʩʦʙʦʝ ʚʥʠʤʘ-
ʥʠʝ ʫʜʝʣʠʪʴ ʪʝʤ ʚʠʪʘʤʠʥʘʤ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʂʘʥʶʢʦʚ, ɺ.ʅ. ʂ 19 ɺʠʪʘʤʠʥʳ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɺ.ʅ. ʂʘʥʶʢʦʚ, ɸ.ɼ. ʉʪʨʝʢʘʣʦʚʩʢʘʷ, ʊ.ɸ. ʉʘ-

ʥʝʝʚʘ; ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦc. ʫʥ-ʪ. ï ʆʨʝʥʙʫʨʛ: ʆɻʋ, 2012. ï 108 ʩ. 
2. ɼʦʢʫʯʘʝʚʘ, ɽ. ɸ. ʆʙʱʘʷ ʙʠʦʭʠʤʠʷ: ɺʠʪʘʤʠʥʳ: ʧʨʘʢʪʠʢʫʤ / ɽ. ɸ. ɼʦʢʫʯʘʝʚʘ, ɺ. ʕ. ʉʷʭʦʚʠʯ, ʅ. 

ɺ. ɹʦʛʜʘʥʦʚʘ; ʧʦʜ ʨʝʜ. ʉ. ɹ. ɹʦʢʫʪʷ. ï ʄʠʥʩʢ : ʀɺʎ ʄʠʥʬʠʥʘ, 2017. ï 52 c. 
3. ɼ.ɻ. ʂʘʣʘʰʥʠʢʦʚʘ.-ʄ.: ʇʨʘʢʪʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ,2019.-192 ʩ. 
4. ʇʦʜ ʨʝʜ. ɸ. ʖ. ɹʘʨʘʥʦʚʩʢʦʛʦ ɼ44 ɼʠʝʪʦʣʦʛʠʷ. 5-ʝ ʠʟʜ.. ð ʉʇʙ.: ʇʠʪʝʨ, 2017. ð 1104 ʩ.: ʠʣ. 

ð (ʉʝʨʠʷ çʉʧʫʪʥʠʢ ʚʨʘʯʘè). 
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ǲǣǩ 4/0 

ǭǵǤǬǩǟ ǡǭǣǬǭ-ǼǪǤǩǱǯǭǪǧǱǬǭǢǭ ǭǠǫǤǬǟ 
Ǯǯǧ ǯǟǦǪǧǶǬǺǴ ǮǟǱǭǪǭǢǧǾǴ 

ǬǿȐȚȏȍȁ ǟȊȋǿȆ ǦȇȄȁȇȖ*  
ǾȉȍȁȊȄȁ ǣȋȇȑȏȇȈ ǤȁȂȄȌțȄȁȇȖ 

ʩʪʫʜʝʥʪʳ 2 ʢʫʨʩʘ ʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 
ʌɻɹʆʋ ɺʆ çɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄɿ ʈʌ,  

ʋʬʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʠʙʘʜʫʣʣʠʥʘ ʌʠʨʫʟʘ ɹʫʣʘʪʦʚʥʘ 
ʂ.ʤ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ, 
ʌɻɹʆʋ ɺʆ çɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄɿ ʈʌ,  

ʋʬʘ 
 

 
ʏʞʤʵ: ʠʟʫʯʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ ʫ ʙʦʣʴʥʳʭ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ. 

ʅʙʫʞʩʡʙʤ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ. 
ɺʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʳʡ ʦʙʤʝʥ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʚʩʘʩʳʚʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦʪʨʝʙʣʝ-

ʥʠʷ ʠ ʚʳʜʝʣʝʥʠʷ ʚʦʜʳ ʠ ʩʦʣʝʡ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʚʦʜ-
ʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʧʦʩʪʦʷʥʩʪʚʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʠʩʣʦʪʥʦ-ɦ ʝʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ. ʕʣʝʢʪʨʦʣʠʪʳ. ɺʝʱʝʩʪʚʘ, ʜʠʩʩʦʮʠʠʨʫʶʱʠʝ ʚ ʨʘʩʪʚʦʨʝ ʠ ʧʨʦʚʦʜʷʱʠʝ 
ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. ʕʣʝʢʪʨʦʣʠʪʳ ʜʠʩʩʦʮʠʠʨʫʶʪ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠʦʥʳ, ʠ ʠʭ ʩʦʜʝʨ-
ʞʘʥʠʝ ʠʟʤʝʨʷʝʪʩʷ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʝʜʠʥʷʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʤʠʣʣʠʵʢʚʠʚʘʣʝʥʪ/ʣʠʪʨ (ʤʵʢʚ/ʣ)) ʠʣʠ ʧʦ 
ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʝ ʚ ʛʨʘʤʤʘʭ (ʤʠʣʣʠʤʦʣʴ/ʣʠʪʨ (ʤʤʦʣʴ/ʣ)). ʂʦʣʠʯʝʩʪʚʦ ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ, ʠʟʤʝʨʷ-
ʶʱʝʝʩʷ ʚ ʤʠʣʣʠʵʢʚʠʚʘʣʝʥʪʘʭ, ʚ ʨʘʩʪʚʦʨʝ ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʦ [6, ʩ.120].. 

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ ʠ 
ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ʇʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʧʦʜʩʯʝʪʫ ʜʘʥʥʳʭ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦ-
ʨʠʠ  ɻɹʋɿ ʈɹ ʂɹʉʄʇ ʛ.ʋʬʘ ʟʘ 2019 ï 2022 ʛʦʜ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʳʡ ʦʙʤʝʥ, ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʠ ʝʛʦ ʥʘʨʫʰʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ, ʥʘʪʨʠʡ, ʭʣʦʨ, ʢʘʣʠʡ. 
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ʂʘʪʠʦʥʳ. ʀʦʥʳ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʚ ʨʘʩʪʚʦʨʝ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ. 
ʆʩʥʦʚʥʳʤ ʚʥʝʢʣʝʪʦʯʥʳʤ ʢʘʪʠʦʥʦʤ ʷʚʣʷʝʪʩʷ ʥʘʪʨʠʡ (Na+), ʘ ʦʩʥʦʚʥʳʤ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ ʢʘʪʠʦ-

ʥʦʤ ð ʢʘʣʠʡ (ʂ+). ɺ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʝ ʠʤʝʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʥʘʩʦʩʥʘʷ ʩʠʩʪʝʤʘ, ʧʝʨʝʢʘʯʠʚʘʶʱʘʷ 
ʥʘʪʨʠʡ ʠʟ ʢʣʝʪʢʠ, ʘ ʢʘʣʠʡ ð ʚ ʢʣʝʪʢʫ [1, ʩ.350]. 

ʂʘʣʠʡ. ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʩʳʚʦʨʦʪʢʝ (ʧʣʘʟʤʝ) ʢʨʦʚʠ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ 
ʧʦʩʪʫʧʣʝʥʠʠ ʢʘʣʠʷ ʚ ʦʨʛʘʥʠʟʤ, ʚʳʭʦʜʝ ʝʛʦ ʠʟ ʢʣʝʪʦʢ ʚʦ ʚʥʝʢʣʝʪʦʯʥʫʶ ʞʠʜʢʦʩʪʴ (ʤʘʩʩʠʚʥʳʡ ʛʝʤʦʣʠʟ, 
ʨʘʙʜʦʤʠʦʣʠʟ, ʨʘʩʧʘʜ ʦʧʫʭʦʣʝʡ, ʪʷʞʝʣʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘʥʝʡ, ʛʣʫʙʦʢʠʝ ʦʞʦʛʠ, ʘʮʠʜʦʟ), ʩʥʠʞʝʥʥʦʤ ʚʳ-
ʜʝʣʝʥʠʠ ʝʛʦ ʧʦʯʢʘʤʠ (ʦʩʪʨʘʷ ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩ ʦʣʠʛʦ- ʠ ʘʥʫʨʠʝʡ, ʘʮʠʜʦʟ, ʪʝʨʤʠʥʘʣʴʥʘʷ ʩʪʘ-
ʜʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʪ.ʜ.). ʇʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʩʳʚʦʨʦʪʢʝ (ʧʣʘʟ-
ʤʝ) ʢʨʦʚʠ ʦʪʤʝʯʘʝʪʩʷ: ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʢʘʣʠʷ ʚ ʦʨʛʘʥʠʟʤ (ʭʨʦʥʠʯʝʩʢʦʝ ʛʦʣʦʜʘʥʠʝ, ʙʝʜ-
ʥʘʷ ʢʘʣʠʝʤ ʜʠʝʪʘ), ʧʦʪʝʨʝ ʝʛʦ ʩ ʢʠʰʝʯʥʳʤ ʩʝʢʨʝʪʘʤʠ (ʧʨʦʬʫʟʥʳʡ ʧʦʥʦʩ ʠ ʪ.ʜ.) ʠ ʤʦʯʦʡ (ʧʦʯʝʯʥʳʡ ʢʘ-
ʥʘʣʴʮʝʚʳʡ ʘʮʠʜʦʟ, ʧʦʯʝʯʥʘʷ ʢʘʥʘʣʴʮʝʚʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʩʠʥʜʨʦʤ ʌʘʥʢʦʥʠ, ʩʠʥʜʨʦʤ ʂʦʥʥʘ ʠ ʪ.ʜ.), 
ʤʫʢʦʚʠʩʮʠʜʦʟʝ, ʛʠʧʦʪʝʨʤʠʠ, ʦʧʫʭʦʣʠ ʦʩʪʨʦʚʢʦʚʳʭ ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʜʝʬʠʮʠʪʝ ʤʘʛʥʠʷ, 
ʧʨʠʝʤʝ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ, ʜʠʫʨʝʪʠʢʦʚ, ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʦʚ, ʘʥʪʠʙʠʦʪʠʢʦʚ [5, ʩ. 10]. 

ʅʘʪʨʠʡ. ɻʠʧʦʥʘʪʨʠʝʤʠʷ ï ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʘʪʨʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʠʞʝ 135 ʤʤʦʣʴ/ʣ. 
ʇʨʠ ʧʦʪʝʨʝ ʦʨʛʘʥʠʟʤʦʤ ʠʦʥʦʚ ʥʘʪʨʠʷ ʠ ʩʥʠʞʝʥʠʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʝ ʦʨʛʘʥʠʟʤʘ 
ʥʘʙʣʶʜʘʝʪʩʷ ʝʛʦ ʚʳʭʦʜ ʠʟ ʢʣʝʪʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʩʪʨʦʡʩʪʚʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʮʘ, ʤʳʰʝʯʥʦʡ ʪʢʘ-
ʥʠ. ʈʘʟʚʠʚʘʶʪʩʷ ʤʳʰʝʯʥʘʷ ʘʜʠʥʘʤʠʷ, ʩʥʠʞʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʪʝʨʷ ʘʧʧʝʪʠʪʘ ʠ ʧʦʚʳ-
ʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʦʜʥʦʡ ʥʘʛʨʫʟʢʝ. ɻʠʧʦʥʘʪʨʠʝʤʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʧʦʪʝʨʝ ʝʛʦ ʩ 
ʤʦʯʦʡ ʠʣʠ ʧʦʪʦʤ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʳʨʘʙʦʪʢʝ ʘʣʴʜʦʩʪʝʨʦʥʘ, ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʩʫʣʴʬʘ-
ʥʠʣʘʤʠʜʦʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ï ʩʘʣʫʨʝʪʠʢʦʚ, ʫʩʠʣʠʚʘʶʱʠʭ ʚʳʚʝʜʝʥʠʝ ʥʘʪʨʠʷ ʧʦʯʢʘʤʠ ʧʨʠ ʧʨʦʬʫʟʥʳʭ 
ʧʦʥʦʩʘʭ ʠʣʠ ʜʣʠʪʝʣʴʥʦʡ ʨʚʦʪʝ. ɻʠʧʝʨʥʘʪʨʠʝʤʠʷ ï ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʘʪʨʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 
ʙʦʣʝʝ 145 ʤʤʦʣʴ/ʣ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʙʘʣʘʥʩ ʥʘʪʨʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʧʦʚʘ-
ʨʝʥʥʦʡ ʩʦʣʠ, ʛʠʧʝʨʥʘʪʨʠʝʤʠʠ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʚʳʚʝʜʝʥʠʷ ʥʘʪʨʠʷ ʧʦʯʢʘʤʠ (ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ, 
ʜʣʠʪʝʣʴʥʳʡ ʧʨʠʝʤ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ); ʫʩʠʣʝʥʥʦʡ ʝʛʦ ʨʝʘʙʩʦʨʙʮʠʠ ʚ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʘʭ ʧʨʠ ʠʟʙʳʪʦʯ-
ʥʦʡ ʩʝʢʨʝʮʠʠ ʘʣʴʜʦʩʪʝʨʦʥʘ. ʀʟʙʳʪʦʢ ʩʦʣʝʡ ʥʘʪʨʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʟʘʜʝʨʞʢʝ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʶ ʦʪʝʢʦʚ ʠ ʛʠʧʝʨʪʦʥʠʠ [5, ʩ. 15]. 

ɸʥʠʦʥʳ. ʀʦʥʳ, ʩʦʟʜʘʶʱʠʝ ʚ ʨʘʩʪʚʦʨʝ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ. ʆʩʥʦʚʥʳʤ ʚʥʝʢʣʝʪʦʯʥʳʤ ʘʥʠʦʥʦʤ 
ʷʚʣʷʝʪʩʷ ʭʣʦʨʠʜ (Cl-), ʘ ʦʩʥʦʚʥʳʤ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ ʘʥʠʦʥʦʤ ð ʬʦʩʬʘʪ (ʈʆ4-3) [1 ʩ. 360]. 

ʍʣʦʨʠʜʳ. ɻʠʧʝʨʭʣʦʨʝʤʠʷ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠ ʚʪʦʨʠʯʥʦʤ ʛʠʧʝʨʘʣʴʜʦʩʪʝʨʦʥʠʟʤʝ, ʛʠʧʝʨ-
ʪʦʥʠʯʝʩʢʦʡ ʜʝʛʠʜʨʘʪʘʮʠʠ, ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʦʯʝʢ (ʥʝʬʨʠʪ, ʥʝʬʨʦʟ, ʥʝʬʨʦʧʘʪʠʷ, ʪʫʙʫʣʷʨʥʳʡ ʘʮʠʜʦʟ), 
ʥʘʨʫʰʝʥʠʠ ʬʫʥʢʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ɻʠʧʦʭʣʦʨʝʤʠʷ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʧʥʝʚʤʦʥʠʠ, ʞʝʣʫ-
ʜʦʯʥʦʡ ʛʠʧʝʨʩʝʢʨʮʠʠ, ʪʷʞʝʣʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʫʧʦʨʥʦʡ ʨʚʦʪʝ, ʛʠʧʦʪʦʥʠ-
ʯʝʩʢʦʡ ʜʝʛʠʜʨʘʪʘʮʠʠ, ʣʠʭʦʨʘʜʦʯʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʦʙʠʣʴʥʳʤ ʧʦʪʦʦʪʜʝʣʝʥʠʝʤ [4, 
ʩ.219].. 

ʌʦʩʬʦʨ. ɻʠʧʝʨʬʦʩʬʘʪʝʤʠʷ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʛʠʧʦʧʘʨʘʪʠʨʝʦʟʝ, ʪʠʨʝʦʪʦʢʩʠʢʦʟʝ, ʤʠʝ-
ʣʦʣʝʡʢʦʟʘʭ, ʩʘʨʢʦʠʜʦʟʝ, ʣʝʛʦʯʥʦʡ ʵʤʙʦʣʠʠ, ʛʠʧʝʨʚʠʪʘʤʠʥʦʟʝ D, ʥʝʜʦʩʪʘʪʢʝ ʤʘʛʥʠʷ, ʨʘʟʣʠʯʥʳʭ ʢʦʩʪʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʷʭ, ʩʧʘʟʤʦʬʠʣʠʠ, ʦʩʪʨʦʤ ʜʳʭʘʪʝʣʴʥʦʤ ʘʮʠʜʦʟʝ. ɻʠʧʝʨʬʦʩʬʘʪʝʤʠʷ ʧʨʠ ʥʝʬʨʠʪʘʭ ʠ ʥʝʬʨʦ-
ʪʠʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ɻʠʧʦʬʦʩʬʘʪʝʤʠʷ 
ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠ ʚʪʦʨʠʯʥʦʤ ʛʠʧʝʨʧʘʨʘʪʠʨʝʦʟʝ, ʛʠʧʦʪʠʨʝʦʟʝ, ʨʘʭʠʪʝ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʚʠ-
ʪʘʤʠʥʫ D, ʥʘʨʫʰʝʥʠʠ ʬʫʥʢʮʠʠ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʝʚ, ʜʠʘʙʝʪʠʯʝʩʢʦʤ ʢʝʪʦʘʮʠʜʦʟʝ, ʪʦʢʩʠʢʦʟʘʭ ʙʝʨʝʤʝʥ-
ʥʦʩʪʠ ʠ ʪ.ʜ [4, ʩ.200]. 

ʊʘʢ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʢʪʨʦʣʠʪʦʚ ʚ ʧʣʘʟʤʝ ʠ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦ-
ʚʦ, ʫʨʦʚʥʠ ʵʣʝʢʪʨʦʣʠʪʦʚ ʧʣʘʟʤʳ ʦʪʨʘʞʘʶʪ ʵʣʝʢʪʨʦʣʠʪʥʳʡ ʩʦʩʪʘʚ ʚʥʝʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ, ʨʘʟʜʝʣʷʶ-
ʱʝʡʩʷ ʥʘ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʫʶ ʠ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʫʶ. ʆʜʥʘʢʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʢʪʨʦʣʠʪʦʚ ʚ ʧʣʘʟʤʝ ʥʝ ʦʙʷ-
ʟʘʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪ ʵʣʝʢʪʨʦʣʠʪʥʳʡ ʩʦʩʪʘʚ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ. ʇʦʥʠʤʘʥʠʝ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʵʪʠʤʠ 
ʜʚʫʤʷ ʢʘʪʝʛʦʨʠʷʤʠ ʚʘʞʥʦ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʠʧʦʚ ʥʘʨʫʰʝʥʠʷ ʙʘʣʘʥʩʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ 
ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʥʘʧʨʠʤʝʨ ʪʨʘʚʤʝ ʪʢʘʥʝʡ ʠʣʠ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʤ ʜʠʩʙʘʣʘʥʩʝ[6, ʩ.69].. 

ɺ ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʷʭ ʵʣʝʢʪʨʦʣʠʪʳ ʤʦʛʫʪ ʚʳʭʦʜʠʪʴ ʠʟ ʢʣʝʪʢʠ ʠʣʠ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʥʫʪʨʴ ʢʣʝʪʢʠ, 
ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʷ ʩʚʦʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʧʣʘʟʤʝ [7 ʩ 228].  
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ʉʧʠʩʦʢ ʥʝʧʦʣʥʳʡ. ʂ ʜʨʫʛʠʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʦʪʥʦʩʷʪʩʷ ʠʦʥʳ ʢʘʣʴʮʠʷ (ʉʘ2+), ʤʘʛʥʠʷ (Mg2+), ʩʫʣʴ-
ʬʘʪʳ, ʙʝʣʢʦʚʦʧʦʜʦʙʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ [2, ʩ. 132]. 

ɾʠʜʢʦʩʪʥʳʝ ʢʦʤʧʘʨʪʤʝʥʪʳ. ɺʩʝ ʞʠʜʢʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʛʣʘʚʥʳʤʠ 
ʞʠʜʢʦʩʪʥʳʤʠ ʢʦʤʧʘʨʪʤʝʥʪʘʤʠ: ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ ʠ ʚʥʝʢʣʝʪʦʯʥʳʤ. ʇʦ ʩʦʩʪʘʚʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʨʘʟʙʘʚ-
ʣʝʥʥʳʤʠ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ. 

ɺʥʫʪʨʠʢʣʝʪʦʯʥʘʷ ʞʠʜʢʦʩʪʴ ð ʞʠʜʢʦʩʪʴ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚʥʫʪʨʠ ʢʣʝʪʦʢ. ʋ ʚʟʨʦʩʣʳʭ ʥʘ ʚʥʫʪʨʠʢʣʝ-
ʪʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ 2/3, ʯʪʦ ʜʣʷ ʤʫʞʯʠʥʳ ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʪʝʣʘ (70 ʢʛ) ʩʦʩʪʘʚʣʷʝʪ 
ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 27 ʣ. ʋ ʤʣʘʜʝʥʮʝʚ ʞʝ, ʥʘʦʙʦʨʦʪ, ʪʦʣʴʢʦ ʧʦʣʦʚʠʥʘ ʞʠʜʢʦʩʪʠ ʟʘʢʣʶʯʝʥʘ ʚ ʢʣʝʪʢʘʭ. ɺʥʝ-
ʢʣʝʪʦʯʥʘʷ ʞʠʜʢʦʩʪʴ ð ʞʠʜʢʦʩʪʴ, ʥʘʭʦʜʷʱʘʷʩʷ ʚʥʝ ʢʣʝʪʦʢ. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʥʝʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦ-
ʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ. ʋ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʧʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʘ ʞʠʜʢʦʩʪʠ ʪʝʣʘ ʥʘʭʦʜʠʪʩʷ ʚʥʝ 
ʢʣʝʪʦʢ. ʂ ʢʦʥʮʫ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʥʝʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ-
ʙʣʠʟʠʪʝʣʴʥʦ ʜʦ 1/3 ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʞʠʜʢʦʩʪʠ. ʕʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʧʨʠʤʝʨʥʦ 15 ʣ ʫ ʚʟʨʦʩʣʦʛʦ ʤʫʞʯʠʥʳ ʩʦ 
ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ (70 ʢʛ).  

ɺʥʝʢʣʝʪʦʯʥʘʷ ʞʠʜʢʦʩʪʴ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ:  
ʀʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʞʠʜʢʦʩʪʴ ð ʞʠʜʢʦʩʪʴ, ʦʢʨʫʞʘʶʱʘʷ ʢʣʝʪʢʠ, ʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫ ʚʟʨʦʩʣʳʭ ʩʦʩʪʘʚʣʷ-

ʝʪ ʧʨʠʤʝʨʥʦ 11ð12 ʣ. ɺʥʫʪʨʠʩʦʩʫʜʠʩʪʘʷ ʞʠʜʢʦʩʪʴ ð ʞʠʜʢʦʩʪʴ, ʥʘʭʦʜʷʱʘʷʩʷ ʚʥʫʪʨʠ ʩʦʩʫʜʠʩʪʦʛʦ ʨʫʩʣʘ. 
ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʡ ʞʠʜʢʦʩʪʠ ʩʦʧʦʩʪʘʚʠʤ ʫ ʚʟʨʦʩʣʳʭ ʠ ʜʝʪʝʡ. ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʢʨʦʚʠ 
ʫ ʚʟʨʦʩʣʦʛʦ ð ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 5ð6 ʣ. ʊʨʘʥʩʮʝʣʣʶʣʷʨʥʘʷ ʞʠʜʢʦʩʪʴ ð ʞʠʜʢʦʩʪʴ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʩʧʝʮʠ-
ʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʣʦʩʪʷʭ ʪʝʣʘ. ʆʙʲʝʤ ʪʨʘʥʩʮʝʣʣʶʣʷʨʥʦʡ ʞʠʜʢʦʩʪʠ ð ʧʨʠʤʝʨʥʦ 1 ʣ. [3, ʩ. 150] 

ʀʩʧʦʣʴʟʫʷ ʛʦʜʦʚʦʡ ʦʪʯʝʪ ʂɼʃ ɻɹʋɿ ʈɹ ʂɹʉʄʇ, ʤʳ ʧʨʦʚʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʩʦ-
ʩʪʘʚʠʣʠ ʪʘʙʣʠʮʳ ʠ ʜʠʘʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʳʭ ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʟʘ 2019-2021 ʛʦʜ. 

 

 
ʉʡʪ. 1. ɽʙʦʦʴʞ ʝʞʸʫʞʤʵʦʧʪʫʡ ʤʙʚʧʩʙʫʧʩʡʡ ʠʙ 2019-2021 ʜʧʝ ʛ ʧʚʤʙʪʫʡ ʚʡʧʮʡʥʡʰʞʪʣʡʮ  
ʡʪʪʤʞʝʧʛʙʦʡʢ ʨʧʣʙʠʙʫʞʤʞʢ ʛʧʝʦʧ-ʁ ʤʞʣʫʩʧʤʡʫʦʧʜʧ ʧʚʥʞʦʙ ʛ ʃɽʄ ɼɺʌʀ ʉɺ ʃɺʊʅʈ 

 
ʇʦ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʯʪʦ ʟʘ ʪʨʠ ʛʦʜʘ ʣʠʜʠʨʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʨʝʜʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʚʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ ʷʚʣʷʝʪʩʷ ʢʘʣʠʡ ʠ ʥʘʪʨʠʡ. ɿʘ 2019, 2020 ʠ 2021 ʛʦʜʘ ʦʥʠ ʩʦʩʪʘʚʠʣʠ 
95% ʦʪ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ (ʨʠʩ.5). 

ʇʨʦʚʝʜʝʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ  22 ʧʘʮʠʝʥʪʦʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ, ʜʘʥʥʳʝ ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ɻɹʋɿ ʈɹ ʂɹʉʄʇ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ ʥʘʟʥʘʯʘʶʪ ʧʘʮʠʝʥʪʘʤ, ʧʨʦʭʦʜʷʱʠʤ ʣʝʯʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʷʭ 
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ʩʪʘʮʠʦʥʘʨʘ, ʘ ʪʘʢʞʝ ʧʘʮʠʝʥʪʘʤ, ʧʦʩʪʫʧʘʶʱʠʤ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ. 
ʆʥʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʧʦ ʧʦʣʫ ʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ 4 ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ (ʨʠʩ. 6). 
 

 
ʉʡʪ. 2. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʨʙʯʡʞʦʫʧʛ ʨʧ ʜʞʦʝʞʩʦʧʥʬ ʨʩʡʠʦʙʣʬ, ʣʧʫʧʩʴʥ ʨʩʧʛʧʝʡʤʡʪʵ  

ʡʪʪʤʞʝʧʛʙʦʡʸ ʛʧʝʦʧ-ʁ ʤʞʣʫʩʧʤʡʫʦʧʜʧ ʧʚʥʞʦʙ 
 
ɸʥʘʣʠʟ ʜʠʘʛʨʘʤʤʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʥʘʟʥʘ-

ʯʘʶʪ ʤʫʞʯʠʥʘʤ ï ʩʦʩʪʘʚʣʷʶʪ 59% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʞʝʥʱʠʥ ʩʦʩʪʘ-
ʚʠʣʦ 41%. 

 

 
ʉʡʪ. 3. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʨʙʯʡʞʦʫʧʛ ʨʧ ʛʧʠʩʙʪʫʦʧʢ ʜʩʬʨʨʞ, ʣʧʫʧʩʴʥ ʨʩʧʛʧʝʡʤʡʪʵ  

ʡʪʪʤʞʝʧʛʙʦʡʸ ʛʧʝʦʧ-ʁ ʤʞʣʫʩʧʤʡʫʦʧʜʧ ʧʚʥʞʦʙ 
 
ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 4 ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ï 0-18 ʣʝʪ, 18-45 ʣʝʪ, 45-65 ʣʝʪ ʠ ʩʪʘʨʰʝ 65 

ʣʝʪ (ʨʠʩ.3).  
ʇʦ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʦʟʨʘʩʪʘ ʚʩʝʤ ʚʟʨʦʩʣʳʤ ʧʘʮʠʝʥʪʘʤ ʥʘʟʥʘ-

ʯʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ ʚ ʨʘʚʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. 
 

41% 

59% 

ʇʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ 

ʞʝʥ 

ʤʫʞ 

4% 

32% 

32% 

32% 

ʇʦ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 

0-18

18-45

45-65

ʩʪʘʨʰʝ 65 
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ʉʡʪ. 4. ɽʙʦʦʴʞ ʨʧ ʧʨʩʞʝʞʤʞʦʡʷ ʦʙʫʩʡʸ ʛ ʪʴʛʧʩʧʫʣʞ ʣʩʧʛʡ 

 
ɸʥʘʣʠʟ ʜʠʘʛʨʘʤʤʳ, ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʧʦʥʘʪʨʠʝʤʠʷ ʜʦ 119,1 

ʤʤʦʣʴ/ʣ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʣʝʯʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʠ ʨʝʘʥʠʤʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʘ ʫ ʜʚʦʠʭ ʧʘʮʠ-
ʝʥʪʦʚ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʘʪʨʠʷ ʜʦ 129,9 ʤʤʦʣʴ/ʣ ʠ 125,9 ʤʤʦʣʴ/ʣ, ʪʘʢʞʝ ʫ ʜʚʫʭ ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶ-
ʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʛʠʧʦʥʘʪʨʠʝʤʠʷ (ʜʦ 132,2 ʤʤʦʣʴ/ʣ). ʋ ʦʩʪʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʝ ʥʘʪʨʠʷ 
ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 23% ʧʨʦʮʝʥʪʘ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʠʤʝʶʪ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ 
ʩʦʜʝʨʞʘʥʠʷ ʥʘʪʨʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (ʨʠʩ. 4).  

 

 
ʉʡʪ. 5. ɽʙʦʦʴʞ ʨʧ ʧʨʩʞʝʞʤʞʦʡʷ ʣʙʤʡʸ ʛ ʪʴʛʧʩʧʫʣʞ ʣʩʧʛʡ 

 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʠʘʛʨʘʤʤʫ, ʤʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʢʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʧʝʨʢʘʣʠʝʤʠʷ ʜʦ 6 ʤʤʦʣʴ/ʣ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ ï ʦʩʪʘʥʦʚʢʝ 
ʩʝʨʜʮʘ. ʋ ʦʩʪʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 96% ʦʪ 
ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ (ʨʠʩ.5).  
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ʉʡʪ. 6. ɽʙʦʦʴʞ ʨʧ ʧʨʩʞʝʞʤʞʦʡʷ ʮʤʧʩʡʝʧʛ ʛ ʪʴʛʧʩʧʫʣʞ ʣʩʧʛʡ 
 
ɸʥʘʣʠʟ ʜʠʘʛʨʘʤʤʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʭʣʦʨʠʜʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʆʈʀʊ ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʧʦ-

ʭʣʦʨʝʤʠʷ ʜʦ 86,9 ʤʤʦʣʴ/ʣ ʠ ʛʠʧʝʨʭʣʦʨʝʤʠʷ ʜʦ 109,5 ʤʤʦʣʴ/ʣ. ʋ ʧʘʮʠʝʥʪʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʣʝʯʝʥʠʝ ʚ ʭʠ-
ʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ, ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʝʪ 87,7 ʤʤʦʣʴ/ʣ. ʋ ʧʘʮʠʝʥʪʘ, 
ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʛʠʧʦʭʣʦʨʝʤʠʷ ʜʦ 94,3 ʤʤʦʣʴ/ʣ. ʇʘ-
ʮʠʝʥʪʳ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʥʦʨʤʳ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʶʪ 18% ʦʪ ʦʙʱʝʛʦ 
ʯʠʩʣʘ ʠʩʩʣʝʜʫʝʤʳʭ. ʋ ʦʩʪʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ (ʨʠʩ.6). 

ɻʠʧʦʭʣʦʨʝʤʠʷ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʧʥʝʚʤʦʥʠʠ, ʞʝʣʫʜʦʯʥʦʡ ʛʠʧʝʨʩʝʢʨʮʠʠ, ʪʷʞʝʣʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʷʭ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʫʧʦʨʥʦʡ ʨʚʦʪʝ, ʛʠʧʦʪʦʥʠʯʝʩʢʦʡ ʜʝʛʠʜʨʘʪʘʮʠʠ, ʣʠʭʦʨʘʜʦʯʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, 
ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʦʙʠʣʴʥʳʤ ʧʦʪʦʦʪʜʝʣʝʥʠʝʤ. ɻʠʧʝʨʭʣʦʨʝʤʠʷ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠ ʚʪʦʨʠʯ-
ʥʦʤ ʛʠʧʝʨʘʣʴʜʦʩʪʝʨʦʥʠʟʤʝ, ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʜʝʛʠʜʨʘʪʘʮʠʠ, ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʦʯʝʢ, ʥʘʨʫʰʝʥʠʠ ʬʫʥʢʮʠʠ 
ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. 

 

 
ʉʡʪ. 7. ɽʙʦʦʴʞ ʨʧ ʧʨʩʞʝʞʤʞʦʡʷ ʦʞʧʩʜʙʦʡʰʞʪʣʧʜʧ ʭʧʪʭʧʩʙ ʛ ʪʴʛʧʩʧʫʣʞ ʣʩʧʛʡ 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʣʦʨʠʜ-ʠʦʥʦʚ ʧʨʦʚʦʜʷʪ ʧʨʠ ʮʝʣʦʤ ʨʷʜʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ï ʧʨʠ ʧʘʪʦʣʦ-
ʛʠʷʭ ʠ ʩʦʩʪʦʷʥʠʷʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʧʦʪʝʨʝʡ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠʣʠ ʥʘʨʫʰʝʥʠʝʤ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ ʩʪʘ-
ʪʫʩʘ ʦʨʛʘʥʠʟʤʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʠʜ-ʠʦʥʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʫ ʪʷ-
ʞʝʣʳʭ ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʙʦʣʴʥʳʭ. 

ʀʟʫʯʠʚ ʜʠʘʛʨʘʤʤʫ, ʦʪʤʝʯʘʝʤ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʘ ʦʪʜʝʣʝʥʠʷ ʨʝʘʥʠʤʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ 
ʥʘʙʣʶʜʘʝʪʩʷ ʪʷʞʝʣʘʷ ʛʠʧʦʬʦʩʬʘʪʝʤʠʷ ʜʦ 0,25 ʤʤʦʣʴ/ʣ, ʘ ʫ ʧʘʮʠʝʥʪʘ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʷ ʜʦ 2,14 ʤʤʦʣʴ/ʣ. ʋ ʦʩʪʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʥʘʭʦʜʠʪʩʷ ʚ 
ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 90% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ (ʨʠʩ.7). 

ʀʙʣʤʷʰʞʦʡʞ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʤʝʣʦ ʮʝʣʴ ʚʳʷʚʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝ-
ʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʵʣʝʢʪʨʦʣʠʪʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʠʟʫʯʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ 
ʫ ʙʦʣʴʥʳʭ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ. ʅʘʨʫʰʝʥʠʷ ʚʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʳ ʩ ʠʟ-
ʤʝʥʝʥʠʝʤ ʦʩʤʦʣʷʨʥʦʩʪʠ ʧʣʘʟʤʳ ʠ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ:  ʥʝʙʦʣʴʰʠʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʳ ʜʦ 
ʢʨʘʡʥʠʭ ʩʪʝʧʝʥʝʡ ʛʠʧʦ- ʠʣʠ ʛʠʧʝʨʦʩʤʦʣʷʨʥʦʩʪʠ. ɺ ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ ʜʠʩʛʠʜʨʠʡ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 
ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʛʠʧʦʦʩʤʦʣʷʨʥʳʡ ʠ ʛʠʧʝʨʦʩʤʦʣʷʨʥʳʡ ʩʠʥʜʨʦʤʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ 2019, 2020 ʠ 
2021 ʛʦʜʘ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʝʜʠ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ ʩʦ-
ʩʪʘʚʠʣʠ ʥʘʪʨʠʡ ʠ ʢʘʣʠʡ ï 95% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʣʠʪʦʚ. ɸʥʘʣʠʟ ʵʣʝʢʪʨʦʣʠʪʦʚ  
ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʨʘʟʥʳʭ ʦʪʜʝʣʝʥʠʡ ʚʳʷʚʠʣ ʧʘʪʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʢʪʨʦʣʠʪʦʚ ʚ ʩʳ-
ʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʋ 23% ʧʘʮʠʝʥʪʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʛʠʧʦʥʘʪʨʠʝʤʠʷ, ʫ 4% ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ, 
18% ʠʤʝʶʪ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʠʜʦʚ, ʫ 10% ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʧʦ- ʠ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʷ. 
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ʌɻɹʆʋ ɺʆ çʂʅʀʊʋè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʘʣʠʫʣʣʠʥʘ ʗʥʘ ʉʝʨʛʝʝʚʥʘ   
  ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ʌɻɹʆʋ ɺʆ çʂʅʀTʋè 
 

 
ɻɻɾɽɾʆʁɾ 

ʂʠʙʝʨʩʧʦʨʪ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. ɽʛʦ 
ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʫʞʝ ʥʝ ʢʘʢ ʨʘʟʚʣʝʯʝʥʠʝ, ʘ ʢʘʢ ʧʦʣʥʦʮʝʥʥʳʡ ʚʠʜ ʩʧʦʨʪʘ ʥʘʨʘʚʥʝ ʩ ʬʫʪʙʦʣʦʤ ʠʣʠ ʭʦʢʢʝ-
ʝʤ. ʆʜʥʘʢʦ, ʢʘʢ ʠ ʚ ʣʶʙʦʤ ʜʨʫʛʦʤ ʚʠʜʝ ʩʧʦʨʪʘ, ʫʩʧʝʰʥʦʝ ʚʳʩʪʫʧʣʝʥʠʝ ʚ ʢʠʙʝʨʩʧʦʨʪʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠ-
ʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʠʪʘʥʠʶ ʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʟʜʦʨʦʚʴʷ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʦʚ, ʘ ʪʘʢ-
ʞʝ ʫʟʥʘʝʤ, ʢʘʢ ʢʠʙʝʨʩʧʦʨʪ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

 
ʉɾʀʌʄʕʋɹʋʔ ʁʊʊʄɾɽʇɻɹʆʁʘ 

ʂʠʙʝʨʩʧʦʨʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʣʠʪʝʣʴʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʚ ʦʜʥʦʡ ʧʦʟʝ ʩ ʤʠʥʠ-
ʤʘʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʪʝʣʘ, ʥʦ ʘʢʪʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʨʫʢʘʤʠ ʠ ʠʟʨʝʜʢʘ ʥʦʛʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʵʥʝʨʛʦʟʘ-
ʪʨʘʪʳ ʪʘʢʦʛʦ ʯʝʣʦʚʝʢʘ ʨʘʟʥʷʪʩʷ ʩ ʪʝʤʠ, ʢʪʦ ʨʘʙʦʪʘʝʪ ñʥʘ ʥʦʛʘʭò, ʪʠʧʘ ʦʬʠʮʠʘʥʪʘ ʠʣʠ ʛʨʫʟʯʠʢʘ. ʆʜʥʘʢʦ, 
ʵʪʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʘʤ ʥʝ ʥʫʞʥʦ ʚʦʩʧʦʣʥʷʪʴ ʟʘʧʘʩʳ ʵʥʝʨʛʠʠ ʠ ʚʝʱʝʩʪʚ. ɺ ʢʘʢʦʤ ʪʦ ʧʣʘʥʝ 

ɹʦʦʧʫʙʯʡʸ: ʕʪʘ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʧʠʪʘʥʠʷ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʦʚ, ʥʝʦʙʭʦʜʠʤʳʤ ʫʧʨʘʞʥʝʥʠʡ ʜʣʷ 
ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ, ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʦʣʝʟʥʝʡ, ʩʚʷʟʘʥ-
ʥʳʭ ʩ ʢʠʙʝʨʩʧʦʨʪʦʤ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʘʝʪʩʷ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞ-
ʥʝʥʠʡ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʫʥʥʝʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ. 
 ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʠʙʝʨʩʧʦʨʪ, ʧʠʪʘʥʠʝ, ʪʫʥʥʝʣʴʥʳʡ ʩʠʥʜʨʦʤ, ʩʠʜʷʯʠʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʢʦʤʧʴʶʪʝʨ. 
 

NUTRITION, PHYSICAL ACTIVITY AND PREVENTION OF DISEASES OF ESPORTS ATHLETES 
 

Fatkhutdinov Bakhtinur Raisovich 
 

Scientific adviser: Galiullina Yana Sergeevna 
 
Abstract: This article is devoted to the analysis of the nutrition of esports athletes, the necessary exercises to 
maintain health, the peculiarities of this sport, as well as the prevention of diseases related to esports. The 
results of the research are presented, a brief analysis of physical exercises for the prevention of tunnel syn-
drome is given. 
Key words: esports, nutrition, tunnel syndrome, sedentary lifestyle, computer. 
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ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʦʚ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʦʬʠʩʥʳʤʠ ʨʘʙʦʪʥʠʢʘʤʠ: ʤʥʦʛʦʯʘʩʦʚʘʷ ʩʠʜʷʯʘʷ ʧʦʟʘ ʤʦʞʝʪ ʙʳʪʴ 
ʫʪʦʤʠʪʝʣʴʥʘ, ʜʘʞʝ ʝʩʣʠ ʠʛʨʘ, ʚ ʢʦʪʦʨʫʶ ʠʛʨʘʝʪ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥ, ʢʨʘʡʥʝ ʠʥʪʝʨʝʩʥʘ. ʊʘʢ ʢʘʢʠʝ ʞʝ ʚʝʱʝ-
ʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʫ? ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʠʪʘʥʠʷ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʦʚ: 

ʋʛʣʝʚʦʜʳ: ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʠ ʤʦʟʛʘ. ʂʠʙʝʨʩʧʦʨʪʩʤʝʥʳ 
ʜʦʣʞʥʳ ʫʧʦʪʨʝʙʣʷʪʴ ʢʦʤʧʣʝʢʩʳ ʫʛʣʝʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʝʜʣʝʥʥʦ ʫʩʚʘʠʚʘʶʪʩʷ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʘʙʠʣʴ-
ʥʳʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʠʠ ʚ ʦʨʛʘʥʠʟʤʝ. ɹʝʣʢʠ: ʥʝ ʤʝʥʝʝ ʚʘʞʥʳ ʜʣʷ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʦʚ, ʪʘʢ ʢʘʢ ʦʪ ʥʠʭ ʟʘʚʠ-
ʩʠʪ ʤʳʰʝʯʥʘʷ ʤʘʩʩʘ ʠ ʦʙʱʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʫʧʦʪʨʝʙʣʷʪʴ ʤʘʛʘʟʠʥʥʦʝ ʤʷʩʦ, ʨʳʙʫ, ʷʡʮʘ, 
ʙʦʙʦʚʳʝ ʠ ʦʨʝʭʠ. ɾʠʨʳ: ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʟʛʘ ʠ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. 
ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʫʧʦʪʨʝʙʣʷʪʴ ʥʘʪʫʨʘʣʴʥʳʝ ʞʠʨʳ, ʪʘʢʠʝ ʢʘʢ ʨʳʙʠʡ ʞʠʨ, ʦʣʠʚʢʦʚʦʝ ʤʘʩʣʦ, ʦʨʝʭʠ ʠ ʘʚʦʢʘ-
ʜʦ. ɺʠʪʘʤʠʥʳ ʠ ʤʠʥʝʨʘʣʳ: ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʝ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʟʜʦʨʦ-
ʚʴʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʫʧʦʪʨʝʙʣʷʪʴ ʩʚʝʞʠʝ ʬʨʫʢʪʳ ʠ ʦʚʦʱʠ, ʛʨʝʯʢʫ, ʦʪʨʫʙʠ, ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ɺʦʜʘ: 
ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʚʣʘʞʥʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʫʧʦ-
ʪʨʝʙʣʷʪʴ ʩʫʪʦʯʥʦ ʚʦʜʫ ʠʟ ʨʘʩʯʝʪʘ 50 ʤʣ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ. 

ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʘʤ, - ʵʪʦ ʚʠʪʘʤʠʥʳ ʠ ʤʠʥʝʨʘʣʳ. ʅʝ-
ʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʪʠʭ ʚʝʱʝʩʪʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʧʘʤʷʪʠ, ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ, 
ʫʩʪʘʣʦʩʪʠ ʠ ʜʘʞʝ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʚʘʞʥʳʭ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ ʜʣʷ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʦʚ 
ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʠʪʘʤʠʥ ʉ, ʚʠʪʘʤʠʥ D, ʚʠʪʘʤʠʥ ɺ12, ʞʝʣʝʟʦ, ʮʠʥʢ ʠ ʤʘʛʥʠʡ. 

ʂʨʦʤʝ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʳ ʪʘʢʞʝ ʤʦʛʫʪ ʥʫʞʜʘʪʴʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʦ-
ʙʘʚʢʘʭ, ʪʘʢʠʭ ʢʘʢ ʢʨʝʘʪʠʥ, ʦʤʝʛʘ-3 ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʠ ʢʦʵʥʟʠʤ Q10. ʕʪʠ ʜʦʙʘʚʢʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʫʣʫʯʰʠʪʴ 
ʚʳʥʦʩʣʠʚʦʩʪʴ, ʫʣʫʯʰʠʪʴ ʧʘʤʷʪʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʫʪʦʤʣʷʝʤʦʩʪʴ. ɸʥʪʠʦʢʩʠʜʘʥʪʳ: ʘʥʪʠ-
ʦʢʩʠʜʘʥʪʳ ʧʦʤʦʛʘʶʪ ʟʘʱʠʪʠʪʴ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ ʦʪ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʨʘʟʚʠʪʠʝ 
ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʪʘʨʝʥʠʝ ʢʣʝʪʦʢ. ɺʘʞʥʳʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʚʠʪʘʤʠʥ ʉ, ʚʠʪʘʤʠʥ 
ɽ, ʩʝʣʝʥ, ʙʝʪʘ-ʢʘʨʦʪʠʥ ʠ ʜʨʫʛʠʝ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʜʦʙʘʚʢʠ: ʨʘʩʪʠʪʝʣʴʥʳʝ ʜʦʙʘʚʢʠ, ʪʘʢʠʝ ʢʘʢ ʵʢʩʪʨʘʢʪʳ 
ʟʝʣʝʥʦʛʦ ʯʘʷ, ʞʝʥʴʰʝʥʷ, ʨʦʜʠʦʣʳ ʨʦʟʦʚʦʡ, ʘʰʚʘʛʘʥʜʳ ʠ ʜʨʫʛʠʝ, ʤʦʛʫʪ ʧʦʤʦʯʴ ʫʣʫʯʰʠʪʴ ʚʳʥʦʩʣʠʚʦʩʪʴ, 
ʢʦʥʮʝʥʪʨʘʮʠʶ, ʩʦʥ, ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʘ.  ɻʣʶʪʘʤʠʥ: ʛʣʶʪʘʤʠʥ 
ʷʚʣʷʝʪʩʷ ʘʤʠʥʦʢʠʩʣʦʪʦʡ, ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʤʳʰʮ, ʫʢʨʝʧʣʝʥʠʠ ʠʤʤʫʥʠʪʝ-
ʪʘ, ʧʦʜʜʝʨʞʘʥʠʠ ʟʜʦʨʦʚʴʷ ʢʠʰʝʯʥʠʢʘ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʫ. ʂʠʙʝʨʩʧʦʨʪʩʤʝʥʘʤ, ʧʨʦʚʦʜʷʱʠʤ 
ʜʣʠʪʝʣʴʥʳʝ ʩʝʩʩʠʠ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ, ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʠʝʤ ʛʣʶʪʘʤʠʥʘ. ʇʨʦʪʝ-
ʠʥ: ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʤʳʰʮ. ʇʦʩʣʝ ʪʨʝʥʠʨʦʚʦʢ ʠʣʠ ʜʣʠʪʝʣʴʥʳʭ ʠʛʨʦ-
ʚʳʭ ʩʝʩʩʠʡ, ʤʳʰʮʘʤ ʥʫʞʥʦ ʚʨʝʤʷ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʠ ʫʧʦʪʨʝʙʣʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʪʝ-
ʠʥʘ ʧʦʤʦʛʘʝʪ ʫʩʢʦʨʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ.. ɺʠʪʘʤʠʥ D: ʧʦʤʦʛʘʝʪ 
ʫʩʚʘʠʚʘʪʴ ʢʘʣʴʮʠʡ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʜʦʨʦʚʴʝ ʢʦʩʪʝʡ. ɺʠʪʘʤʠʥ ʉ: ʘʥʪʠʦʢʩʠʜʘʥʪ, ʫʢʨʝʧʣʷʝʪ ʠʤʤʫʥʥʫʶ 
ʩʠʩʪʝʤʫ. ʂʘʣʠʡ: ʨʝʛʫʣʠʨʫʝʪ ʫʨʦʚʝʥʴ ʚʦʜʳ ʠ ʵʣʝʢʪʨʦʣʠʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. ʌʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ: ʚʘʞʥʘ ʜʣʷ 
ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʢʣʝʪʦʢ. ʉʝʣʝʥ: ʘʥʪʠʦʢʩʠʜʘʥʪ, ʟʘʱʠʱʘʝʪ ʢʣʝʪʢʠ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ. ʍʦʣʠʥ: ʚʘʞʝʥ ʜʣʷ 
ʟʜʦʨʦʚʴʷ ʤʦʟʛʘ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʥʘ ʪʝʤʫ ʧʠʪʘʥʠʷ ʢʠʙʝʨʩʧʦʨʪʘ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, 
ʯʪʦ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʘʤ ʧʦʤʠʤʦ ʙʘʟʦʚʳʭ ʚʝʱʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʣʶʙʦʤʫ ʯʝʣʦʚʝʢʫ, ʥʝʦʙʭʦʜʠʤ ʪʘʢʞʝ 
ʥʘʙʦʨ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʚʝʱʝʩʪʚ (ʥʘʧʨʠʤʝʨ, ʧʨʦʪʝʠʥ), ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʘ. 

ʅʦ ʢʘʢʠʝ ʞʝ ʫʧʨʘʞʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʳ? ɼʣʷ ʥʘʯʘʣʘ ʩʪʦʠʪ 
ʩʢʘʟʘʪʴ, ʯʪʦ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʘ, ʭʦʪʴ ʠ ʢʘʞʝʪʩʷ, ʯʪʦ ʪʫʪ ʥʝʪ ʥʠʢʘʢʠʭ ʨʠʩʢʦʚ, ʧʦʜʞʠʜʘʝʪ ʤʥʦʛʦ ʦʧʘʩʥʦʩʪʝʡ 
ʚ ʚʠʜʝ ʟʘʙʦʣʝʚʘʥʠʡ: ʂʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʳ ʧʨʦʚʦʜʷʪ ʩʠʜʷ ʟʘ ʢʦʤʧʴʶʪʝʨʥʦʡ 
ʪʝʭʥʠʢʦʡ, ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʚʢʣʶʯʘʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʠʩʢ ʪʨʘʚʤ ʠ 
ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʳʰʮ ʚʦʨʦʪʥʠʢʦʚʦʡ ʟʦʥʳ 
ʠ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʥʘʨʫʰʝʥʠʝ ʟʨʝʥʠʷ, ʪʫʥʥʝʣʴʥʳʡ ʟʘʧʷʩʪʥʳʡ ʩʠʥʜʨʦʤ.  

ʆʜʥʦ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʪʨʘʚʤ ʢʠʙʝʨʩʧʦʨʪʩʤʝʥʦʚ - ʪʫʥʥʝʣʴʥʳʡ ʩʠʥʜʨʦʤ. ʌʘʢʪʦʨʦʤ ʨʠʩʢʘ ʜʣʷ 
ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦ ʧʦʚʪʦʨʷʶʱʠʝʩʷ, ʩʪʝʨʝʦʪʠʧʥʳʝ ʜʚʠʞʝʥʠʷ ʢʠʩʪʴʶ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 
ʟʘʧʷʩʪʥʳʡ ʢʘʥʘʣ ʦʯʝʥʴ ʫʟʢʠʡ ʠ ʚ ʥʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʭʦʜʷʪ ʩʦʩʫʜʳ, ʥʝʨʚʳ ʠ ʩʫʭʦʞʠʣʠʷ ʧʘʣʴʮʝʚ ʢʠ-
ʩʪʠ (ʩʛʠʙʘʪʝʣʠ ʠ ʨʘʟʛʠʙʘʪʝʣʠ ʧʘʣʴʮʝʚ ʥʘʯʠʥʘʶʪʩʷ ʥʘ ʧʨʝʜʧʣʝʯʴʝ). ʇʨʠ ʧʦʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʝ ʠ ʤʘʣʝʡ-
ʰʝʤ ʦʪʝʢʝ ʚ ʠ ʙʝʟ ʪʦʛʦ ʫʟʢʦʤ ʢʘʥʘʣʝ ʩʦʚʩʝʤ ʥʝ ʦʩʪʘʝʪʩʷ ʤʝʩʪʘ ʠ ʚʦʟʥʠʢʘʝʪ ʩʜʘʚʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʥʝ-
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ʨʚʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʯʫʚʩʪʚʫ ʞʞʝʥʠʷ, ʧʦʢʘʣʳʚʘʥʠʷ ʠ ʦʥʝʤʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʷ ʩʠʣʳ ʭʚʘʪʘ, ʧʦʪʝʨʝ ʣʦʚʢʦ-
ʩʪʠ ʨʫʢ. ʏʘʱʝ ʚʩʝʛʦ ʧʦʨʘʞʘʝʪʩʷ ʩʨʝʜʠʥʥʳʡ ʥʝʨʚ, ʠʟ-ʟʘ ʯʝʛʦ ʵʪʠ ʩʠʤʧʪʦʤʳ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʷʶʪʩʷ 
ʚ ʩʨʝʜʥʝʤ ʠ ʙʝʟʳʤʷʥʥʦʤ ʧʘʣʴʮʝ, ʟʘ ʢʦʪʦʨʳʝ ʦʥ ʦʪʚʝʯʘʝʪ.  ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ ʨʘʟʤʠʥʘʪʴʩʷ ʧʝʨʝʜ 
ʪʘʢʠʤ, ʢʘʟʘʣʦʩʴ ʙʳ, ʙʝʟʦʧʘʩʥʳʤ ʚʠʜʦʤ ʩʧʦʨʪʘ ʠ ʟʘʥʠʤʘʪʴʩʷ ʩʧʦʨʪʦʤ. 

ʅʘʫʯʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʠ ʫʧʨʘʞʥʝʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʪʫʥʥʝʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ: 
ʈʘʩʪʷʞʢʘ ʟʘʧʷʩʪʴʷ: ʀʩʧʦʣʴʟʫʡʪʝ ʦʜʥʫ ʨʫʢʫ, ʯʪʦʙʳ ʘʢʢʫʨʘʪʥʦ ʥʘʢʣʦʥʠʪʴ ʟʘʧʷʩʪʴʝ ʚʥʠʟ ʠ ʚʚʝʨʭ, 

ʫʜʝʨʞʠʚʘʷ ʢʘʞʜʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ. ʇʦʚʪʦʨʠʪʝ ʫʧʨʘʞʥʝʥʠʝ ʩ ʜʨʫʛʦʡ ʨʫʢʦʡ. ʂʨʫʛʦʚʳʝ 
ʜʚʠʞʝʥʠʷ ʟʘʧʷʩʪʴʷ: ɺʨʘʱʘʡʪʝ ʟʘʧʷʩʪʴʝ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʠ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ 
ʛʠʙʢʦʩʪʴ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʋʧʨʘʞʥʝʥʠʷ ʜʣʷ ʨʫʢ: ɺʳʧʦʣʥʷʡʪʝ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʨʫʢ, ʪʘ-
ʢʠʝ ʢʘʢ ʩʞʘʪʠʝ ʨʝʟʠʥʦʚʦʛʦ ʤʷʯʘ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʫʯʥʦʛʦ ʪʨʝʥʘʞʝʨʘ, ʯʪʦʙʳ ʫʢʨʝʧʠʪʴ ʤʳʰʮʳ ʠ 
ʫʣʫʯʰʠʪʴ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ. ʇʝʨʝʨʳʚʳ ʠ ʨʘʩʪʷʞʢʠ: ʈʝʛʫʣʷʨʥʦ ʜʝʣʘʡʪʝ ʧʝʨʝʨʳʚʳ ʦʪ ʜʣʠʪʝʣʴʥʳʭ ʠʛʨʦ-
ʚʳʭ ʩʝʩʩʠʡ ʠʣʠ ʨʘʙʦʪʳ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʨʘʩʪʷʞʢʠ ʜʣʷ ʨʫʢ, ʧʣʝʯ ʠ ʩʧʠʥʳ. ʕʨʛʦʥʦʤʠʢʘ 
ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ: ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʘʰʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʥʘʩʪʨʦʝʥʦ ʵʨʛʦʥʦʤʠʯʥʦ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 
ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʟʘʧʷʩʪʴʝ ʠ ʜʨʫʛʠʝ ʯʘʩʪʠ ʪʝʣʘ. ʉʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʧʦʟʳ: ʉʠʜʠʪʝ ʠʣʠ ʩʪʦʡʪʝ ʩ ʧʨʘ-
ʚʠʣʴʥʦʡ ʦʩʘʥʢʦʡ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʟʣʠʰʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʤʳʰʮʘʭ ʠ ʩʫʩʪʘʚʘʭ. 
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ǭǰǡǤǣǭǫǪǤǬǬǭǰǱǻ ǭ ǰǧǳǧǪǧǰǤ* ǫǤǱǭǣǟǴ 
ǤǢǭ ǮǯǭǳǧǪǟǩǱǧǩǧ ǧ ǪǤǶǤǬǧǧ ǰǯǤǣǧ 
ǰǱǲǣǤǬǱǭǡ ǠǢǫǲ /-0 ǩǲǯǰǭǡ 

 
ǭȁȖȇȌȌȇȉȍȁ ǣȋȇȑȏȇȈ ǰȄȏȂȄȄȁȇȖ, 
ǾȉȍȁȊȄȁ ǣȋȇȑȏȇȈ ǤȁȂȄȌțȄȁȇȖ 
ʩʪʫʜʝʥʪ rʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ,  

ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪ,  
ʈʌ, ʛ. ʋʬʘ  

  
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʠʙʘʜʫʣʣʠʥʘ ʌʠʨʫʟʘ ɹʫʣʘʪʦʚʥʘ   

ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ,   
ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʈʌ, ʛ. ʋʬʘ  
 

  
ʉʠʬʠʣʠʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʜʨʝʚʥʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦʣʦʚʳʤ ʧʫʪʸʤ (ʚʝʥʝʨʠʯʝʩʢʠʭ 

ʙʦʣʝʟʥʝʡ). ʆʩʥʦʚʥʦʡ ʚʠʥʦʚʥʠʢ ï ʵʪʦ ʙʘʢʪʝʨʠʷ ɹʣʝʜʥʘʷ ʊʨʝʧʦʥʝʤʘ (Treponema pallidum). ʕʪʦ ʟʘʙʦʣʝʚʘ-
ʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʠʤ ʤʝʜʣʝʥʥʳʤ, ʥʦ ʥʝʫʢʣʦʥʥʳʤ ʨʘʟʚʠʪʠʝʤ. ɺ ʧʦʟʜʥʠʝ ʵʪʘʧʳ ʩʠʬʠʣʠʩ ʤʦʞʝʪ ʧʨʠʚʝ-
ʩʪʠ ʢ ʩʝʨʴʸʟʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʚ ʨʘʙʦʪʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʯʝʣʦʚʝʢ 
ʧʦʜʚʝʨʞʝʥ ʟʘʙʦʣʝʚʘʥʠʶ ʩʠʬʠʣʠʩʦʤ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʝʪʩʷ ɹʣʝʜʥʦʡ ʊʨʝʧʦʥʝʤʦʡ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 
ʬʘʟ, ʘ ʚ ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʚʩʸ ʪʝʣʦ ʠ ʚʩʝ ʝʛʦ ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʧʝʨʝ-
ʜʘʯʠ ʩʠʬʠʣʠʩʘ ï ɻ ʪʦ ʧʦʣʦʚʳʝ ʢʦʥʪʘʢʪʳ, ʭʦʪʷ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʧʫʪʠ, ʚʢʣʶʯʘʷ ʙʳʪʦʚʦʡ ʠ ʛʝʥʝʪʠʯʝʩʢʠʡ.. 

ʉʠʬʠʣʠʩ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʧʝʨʝʜʘʶʱʝʡʩʷ ʧʦʣʦʚʳʤ ʧʫʪʝʤ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʀʩʪʦʯʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ, ʩʪʨʘʜʘʶʱʠʡ ʩʠʬʠʣʠʩʦʤ, 
ʦʩʦʙʝʥʥʦ ʩ ʘʢʪʠʚʥʳʤʠ ʚʳʩʳʧʘʥʠʷʤʠ ʥʘ ʢʦʞʝ ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʢʘʭ. ʉʘʤʳʤʠ ʟʘʨʘʟʥʳʤʠ ʷʚʣʷʶʪʩʷ 
ʚʳʩʳʧʘʥʠʷ ʩ ʵʨʦʟʠʚʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʙʫʜʠʪʝʣʷ. ʀʥʬʝʢʮʠʷ 
ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʩʝʢʨʝʪʳ ʠ ʵʢʩʢʨʝʪʳ, ʚʢʣʶʯʘʷ ʩʧʝʨʤʫ ʙʦʣʴʥʳʭ ʠ ʤʦʣʦʢʦ ʢʦʨʤʷʱʠʭ ʞʝʥʱʠʥ.  

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʦ ʧʫ-
ʪʷʭ ʠ ʤʝʭʘʥʠʟʤʘʭ ʧʝʨʝʜʘʯʠ ʩʠʬʠʣʠʩʘ, ʝʛʦ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʤʝʪʦʜʘʭ ʣʝʯʝʥʠʷ. ʋʢʘʟʳʚʘʶʪʩʷ ʦʙʱʠʝ ʩʚʝ-
ʜʝʥʠʷ ʦ ʚʦʟʙʫʜʠʪʝʣʝ ʠ ʧʘʪʦʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʝʛʦ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʠ. ɸ ʪʘʢʞʝ ʦʮʝʥʠʚʘʝʪʩʷ 
ʫʨʦʚʝʥʴ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦ ʜʘʥʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʠʬʠʣʠʩ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʧʫʪʠ ʧʝʨʝʜʘʯʠ, ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ.  
 

AWARENESS OF SYPHILIS, METHODS OF ITS PREVENTION AND TREATMENT AMONG STUDENTS 
OF BSMU 1-2 COURSES 

 
Ovchinnikov Dmitry Sergeevich, 

Yakovlev Dmitry Evgenievich 
 

Scientific supervisor: Gibadullina Firuza Bulatovna 
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ʖʋʁʇʄʇɼʁʘ  
ɺʦʟʙʫʜʠʪʝʣʴ ʩʠʬʠʣʠʩʘ - ʙʣʝʜʥʘʷ ʪʨʝʧʦʥʝʤʘ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʨʦʜʫ ʪʨʝʧʦʥʝʤ, ʩʝʤʝʡʩʪʚʫ ʊʨʡʩʧ-

ʮʞʫʙʯʞʙ - ʧʨʦʥʠʢʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʯʝʨʝʟ ʧʦʚʨʝʞʜʝʥʥʫʶ ʢʦʞʫ ʠʣʠ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ. ʀʩʪʦʯʥʠʢ 
ʠʥʬʝʢʮʠʠ - ʙʦʣʴʥʦʡ ʯʝʣʦʚʝʢ. ʀʥʬʝʢʮʠʷ ʧʝʨʝʜʘʸʪʩʷ ʧʦʣʦʚʳʤ ʧʫʪʸʤ (ʚ ʪ. ʯ. ʯʝʨʝʟ ʦʨʘʣʴʥʳʝ ʠ ʘʥʘʣʴʥʳʝ 
ʧʦʣʦʚʳʝ ʢʦʥʪʘʢʪʳ), ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʦ (ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ), ʪʨʘʥʩʬʫʟʠʦʥʥʦ (ʧʨʠ ʧʝʨʝʣʠʚʘʥʠʠ ʢʨʦʚʠ) ʠ 
ʨʝʜʢʦ ð ʢʦʥʪʘʢʪʥʦ-ʙʳʪʦʚʳʤ ʧʫʪʸʤ. ʆʧʠʩʘʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʢ ʟʘʨʘʞʝʥʠʶ ʩʠʬʠʣʠʩʦʤ ʧʨʠʚʦʜʠʣʠ ʫʢʫʩʳ, 
ʧʦʮʝʣʫʠ, ʚʘʛʠʥʘʣʴʥʦ-ʧʘʣʴʮʝʚʳʡ ʢʦʥʪʘʢʪ. ʈʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ - ʩʣʶʥʘ, ʧʦʪ, ʤʦʯʘ, ʩʣʝ-
ʟʳ, ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ, ʢʨʦʚʴ - ʷʚʣʷʶʪʩʷ ʟʘʨʘʟʥʳʤʠ ʫ ʙʦʣʴʥʳʭ ʨʘʥʥʠʤ ʩʠʬʠʣʠʩʦʤ, ʪ.ʢ. ʚ ʤʝʩʪʘʭ ʦʙʨʘʟʦʚʘ-
ʥʠʷ ʩʝʢʨʝʪʘ ʠ ʥʘ ʠʭ ʧʫʪʠ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩʠʬʠʣʠʪʠʯʝʩʢʠʝ ʦʯʘʛʠ, ʦʪʢʫʜʘ ʙʣʝʜʥʳʝ ʪʨʝʧʦʥʝʤʳ ʧʨʦ-
ʥʠʢʘʶʪ ʚ ʩʝʢʨʝʪ. ɺʨʦʞʜʝʥʥʳʡ ʩʠʬʠʣʠʩ ʠʤʝʝʪ ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʳʡ ʧʫʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. 

ʋʩʞʨʧʦʞʥʴ (ʦʪ ʣʘʪʠʥʩʢʦʛʦ treponema - ʚʠʜ ʩʧʠʨʦʭʝʪ) - ʵʪʦ ʪʦʥʢʠʝ ʠ ʛʠʙʢʠʝ ʢʣʝʪʢʠ ʩ 12-14 ʟʘʚʠʪ-
ʢʘʤʠ. ʆʥʠ ʥʝ ʠʤʝʶʪ ʚʠʜʠʤʦʡ ʚ ʤʠʢʨʦʩʢʦʧ ʦʩʝʚʦʡ ʥʠʪʠ ʠʣʠ ʦʩʝʚʦʛʦ ʛʨʝʙʥʷ. ʂʦʥʮʳ ʪʨʝʧʦʥʝʤ ʟʘʦʩʪʨʝʥʳ 
ʠʣʠ ʟʘʢʨʫʛʣʝʥʳ. ɺʝʣʠʯʠʥʘ ʪʨʝʧʦʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 10-13 ʤʢʤ ʚ ʜʣʠʥʫ ʠ 0,13-0,15 ʤʢʤ ʚ ʰʠʨʠʥʫ.  

 
ʊʁʅʈʋʇʅʔ 
ʇʝʨʚʠʯʥʘʷ ʩʠʬʠʣʦʤʘ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʪʚʸʨʜʳʡ ʰʘʥʢʨ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʚʳʡ ʧʨʠʟʥʘʢ 

ʨʘʟʚʠʪʠʷ ʩʠʬʠʣʠʩʘ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ ʧʦʷʚʣʝʥʠʠ ʵʨʦʟʠʠ ʠʣʠ ʷʟʚʳ ʥʘ ʤʝʩʪʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʙʣʝʜʥʳʭ 
ʪʨʝʧʦʥʝʤ ʚ ʢʦʞʫ ʠʣʠ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ. ʅʘʯʘʣʴʥʳʝ ʩʪʘʜʠʠ ʰʘʥʢʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʥʝ-
ʙʦʣʴʰʦʛʦ ʢʨʘʩʥʦʛʦ ʧʷʪʥʘ, ʢʦʪʦʨʦʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʫʟʝʣʦʢ ʩ ʢʦʨʢʦʡ. ʇʦʩʣʝ ʦʪʪʦʨ-
ʞʝʥʠʷ ʢʦʨʢʠ ʦʙʥʘʞʘʝʪʩʷ ʙʝʟʙʦʣʝʟʥʝʥʥʘʷ ʵʨʦʟʠʷ ʠʣʠ ʷʟʚʘ ʦʚʘʣʴʥʦʡ ʠʣʠ ʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩ ʯʝʪʢʠʤʠ ʛʨʘ-
ʥʠʮʘʤʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (90-95%) ʰʘʥʢʨ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ. 
ʉʠʬʠʣʠʪʠʯʝʩʢʠʡ ʙʘʣʘʥʠʪ ʌʦʣʴʤʘʥʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʪʚʸʨʜʦʛʦ ʰʘʥʢʨʘ, ʢʦʪʦʨʳʡ 
ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʷʪʝʥ ʩ ʯʝʰʫʡʢʘʤʠ ʥʘ ʛʦʣʦʚʢʝ ʧʦʣʦʚʦʛʦ ʯʣʝʥʘ. ʂ ʜʨʫʛʠʤ ʚʘʨʠʘʥʪʘʤ ʰʘʥʢʨʘ ʦʪʥʦ-
ʩʷʪʩʷ ʢʦʤʙʫʩʪʠʬʦʨʤʥʳʡ (ʧʦʭʦʞʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʦʞʦʛ), ʛʝʨʧʝʪʠʬʦʨʤʥʳʡ (ʛʨʫʧʧʠʨʦʚʢʘ ʪʦʯʝʯʥʳʭ 
ʤʠʢʨʦʵʨʦʟʠʡ) ʠ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʠʡ (ʩʠʤʫʣʠʨʫʶʱʠʡ ʢʘʨʮʠʥʦʤʫ ʢʦʞʠ). ʉʠʬʠʣʠʪʠʯʝʩʢʘʷ ʣʠʤʬʘʜʝʥʦʧʘ-
ʪʠʷ, ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʝʥʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʠʤʧʪʦʤʦʚ ʧʝʨʚʠʯʥʦʛʦ ʠ ʚʪʦʨʠʯʥʦʛʦ 
ʧʝʨʠʦʜʦʚ ʩʠʬʠʣʠʩʘ. ʉʠʬʠʣʠʪʠʯʝʩʢʘʷ ʨʦʟʝʦʣʘ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʧʷʪʥʠʩʪʳʡ ʩʠʬʠʣʠʜ, ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝ-
ʥʠʝʤ ʚʪʦʨʠʯʥʦʛʦ, ʨʘʥʥʝʛʦ ʚʨʦʞʜʝʥʥʦʛʦ ʠ ʠʥʦʛʜʘ ʪʨʝʪʠʯʥʦʛʦ ʧʝʨʠʦʜʦʚ ʩʠʬʠʣʠʩʘ ʠ ʚʦʟʥʠʢʘʝʪ ʫ 50-70% 
ʟʘʨʘʞʝʥʥʳʭ ʣʠʮ. 

ʇʘʧʫʣʝʟʥʳʡ ʩʠʬʠʣʠʜ ð ʵʪʦ ʧʨʠʟʥʘʢ ʚʪʦʨʠʯʥʦʛʦ ʠ ʨʘʥʥʝʛʦ ʚʨʦʞʜʝʥʥʦʛʦ ʩʠʬʠʣʠʩʘ, ʢʦʪʦʨʳʡ ʚʦʟ-
ʥʠʢʘʝʪ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʦʙʦʩʪʨʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 12-34% ʩʣʫʯʘʝʚ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʷʚʣʝʥʠʝ 
ʦʪʜʝʣʴʥʳʭ ʧʣʦʪʥʳʭ ʫʟʝʣʢʦʚ (ʧʘʧʫʣ) ʧʦʣʫʰʘʨʦʚʠʜʥʦʡ ʬʦʨʤʳ ʩ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʦʢʨʘʰʝʥʥʳʭ ʦʪ 
ʨʦʟʦʚʦ-ʢʨʘʩʥʦʛʦ ʜʦ ʤʝʜʥʦʛʦ ʠʣʠ ʩʠʥʝʛʦ ʮʚʝʪʘ. 

ʐʠʨʦʢʘʷ ʢʦʥʜʠʣʦʤʘ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 10% ʙʦʣʴʥʳʭ. ʕʪʦ ʙʦʨʦʜʘʚʯʘʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʧʘʧʫʣ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʙʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ, ʚʳʜʝʣʷʶʪ ʞʠʜʢʦʩʪʴ, ʠʤʝʶʪ 
ʵʨʦʟʠʨʦʚʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʯʘʩʪʦ ʧʦʢʨʳʪʳ ʩʝʨʦʚʘʪʳʤ ʥʝʧʨʠʷʪʥʳʤ ʥʘʣʝʪʦʤ. ʇʨʠ ʧʦʣʦʚʳʭ ʢʦʥʪʘʢʪʘʭ 
ʠ ʘʢʪʝ ʜʝʬʝʢʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʘʷ ʙʦʣʝʟʥʝʥʥʦʩʪʴ. ʀʥʦʛʜʘ ʰʠʨʦʢʠʝ ʢʦʥʜʠʣʦʤʳ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ 
ʧʦʜ ʤʳʰʢʘʤʠ, ʧʦʜ ʤʦʣʦʯʥʳʤʠ ʞʝʣʝʟʘʤʠ, ʚ ʩʢʣʘʜʢʘʭ ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ ʥʦʛ ʠʣʠ ʚ ʧʫʧʢʦʚʦʡ ʷʤʢʝ. 

ʈʬʪʫʬʤʞʠʦʴʢ ʩʠʬʠʣʠʜ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ, ʟʣʦʫʧʦʪʨʝʙʣʷʶʱʠʭ ʘʣʢʦʛʦʣʝʤ ʠ 
ʥʘʨʢʦʪʠʢʘʤʠ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ɺʀʏ ʠ ʩʪʨʘʜʘʶʱʠʭ ʛʝʤʘʪʦʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʉʠʬʠʣʠʪʠʯʝʩʢʦʝ ʚʳʧʘʜʝʥʠʝ ʚʦʣʦʩ - ʵʪʦ ʧʨʠʟʥʘʢ ʥʝʣʝʯʝʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʠ ʨʘʥʥʝʛʦ ʚʨʦʞʜʝʥʥʦʛʦ 
ʩʠʬʠʣʠʩʘ. ʆʙʳʯʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 4-11% ʩʣʫʯʘʝʚ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʡ ʩʳʧʠ (ʩʚʝ-
ʞʝʡ ʨʦʟʝʦʣʳ) ʠ ʠʩʯʝʟʘʝʪ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʯʝʨʝʟ 16-24 ʥʝʜʝʣʠ. 

ʇʠʛʤʝʥʪʥʳʡ ʩʠʬʠʣʠʜ - ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʢʦʞʠ - ʵʪʦ ʧʨʦʷʚʣʝʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʩʠʬʠʣʠʩʘ ʚ ʧʝʨʚʳʝ 
6-12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ʂʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠ ʥʝʧʠʛʤʝʥ-
ʪʠʨʦʚʘʥʥʳʭ ʧʷʪʝʥ (ʩʝʪʯʘʪʘʷ ʬʦʨʤʘ), ʩʥʘʯʘʣʘ ʦʪʤʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝ ʧʠʛʤʝʥʪʘʮʠʠ ʢʦʞʠ. 

ʉʠʬʠʣʠʪʠʯʝʩʢʦʝ ʘʥʛʠʥʘ - ʩʠʤʧʪʦʤ ʚʪʦʨʠʯʥʦʛʦ ʩʠʬʠʣʠʩʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʦʷʚʣʝʥʠʝʤ ʨʦʟʝ-
ʦʣ ʠ (ʠʣʠ) ʧʘʧʫʣ ʥʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʨʪʘ, ʥʸʙʘ ʠ ʤʷʛʢʦʛʦ ʥʸʙʘ.. 
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ʄɾʐɾʆʁɾ ʊʁʍʁʄʁʊɹ 
ɼʣʷ ʣʝʯʝʥʠʷ ʩʠʬʠʣʠʩʘ ʧʨʠʤʝʥʷʶʪ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʙʝʥʟʠʣʧʝʥʠʮʠʣʣʠʥʘ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʭ. 

ɺ ʩʣʫʯʘʝ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʠ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʥʘʟʥʘʯʘʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ: ʧʦʣʫʩʠʥʪʝʪʠʯʝ-
ʩʢʠʝ ʧʝʥʠʮʠʣʣʠʥʳ (ʘʤʧʠʮʠʣʣʠʥ, ʦʢʩʘʮʠʣʣʠʥ), ʵʨʠʪʨʦʤʠʮʠʥ, ʜʦʢʩʠʮʠʢʣʠʥ ʠ ʮʝʬʪʨʠʘʢʩʦʥ. 

ʉʧʝʮʠʬʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʥʠʯʪʦʞʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʦʚʦʜʠʪʩʷ ʫ 
ʚʩʝʭ ʙʦʣʴʥʳʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤʳ ʠʥʬʝʢʮʠʠ. 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʟʥʘʯʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʪʝʤ, ʢʪʦ ʢʦʥʪʘʢʪʠʨʦʚʘʣ ʩ 
ʙʦʣʴʥʳʤ ʩʠʬʠʣʠʩʦʤ ʚ ʨʘʥʥʠʝ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ, ʢʘʢ ʩʝʢʩʫʘʣʴʥʦ, ʪʘʢ ʠ ʙʳʪʦʚʳʤ ʧʫʪʝʤ, ʝʩʣʠ ʧʨʦʰʣʦ ʥʝ 
ʙʦʣʝʝ ʜʚʫʭ ʤʝʩʷʮʝʚ ʩ ʤʦʤʝʥʪʘ ʢʦʥʪʘʢʪʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʣʠʮ, ʫ ʢʦʪʦʨʳʭ ʧʦʩʣʝ ʘʜʝʢʚʘʪʥʦʡ ʪʝʨʘʧʠʠ ʩʦʭʨʘʥʷ-
ʝʪʩʷ ʚʳʷʚʣʝʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʣʝʢʘʨʩʪʚʘʤ. 

 
ʈʉʇɼʆʇʀ. ʈʉʇʍʁʄɹʃʋʁʃɹ  
ʇʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʥʘʯʘʣʝ ʣʝʯʝʥʠʷ ʩʠʬʠʣʠʩʘ ʧʨʦʛʥʦʟ ʦʢʘʟʳʚʘʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ. ʇʨʦʬʠʣʘʢ-

ʪʠʢʘ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʨʦʚʝʜʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, 
ʩʢʨʠʥʠʥʛ ʜʝʢʨʝʪʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʨʠʩʢʫ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʧʨʦ-
ʚʝʜʝʥʠʝ ʧʦʣʥʦʮʝʥʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʣʝʯʝʙʥʳʭ ʧʨʦʮʝʜʫʨ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʢʣʠʥʠʢʦ-ʩʝʨʦʣʦʛʠʯʝʩʢʠʤ 
ʢʦʥʪʨʦʣʝʤ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʨʦʞʜʝʥʥʦʛʦ ʩʠʬʠʣʠʩʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʪʨʝʭʢʨʘʪʥʦʛʦ ʩʝʨʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ, ʥʘ 28-30 ʥʝʜʝʣʷʭ ʠ ʥʘ 35-37 ʥʝʜʝʣʷʭ), ʘ 
ʪʘʢʞʝ ʥʘʟʥʘʯʝʥʠʝ ʘʜʝʢʚʘʪʥʦʛʦ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʩʠʬʠʣʠʩʘ 
ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʘ ʪʘʢʞʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ ʦʪ ʤʘʪʝʨʝʡ, ʥʝ ʧʦʣʫʯʠʚ-
ʰʠʭ ʜʦʩʪʘʪʦʯʥʦʝ ʣʝʯʝʥʠʝ ʠʣʠ ʩʪʨʘʜʘʶʱʠʭ ʩʠʬʠʣʠʩʦʤ. ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʘʨʴʝʨʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʘʮʝʧʮʠʠ (ʧʨʝʟʝʨʚʘʪʠʚʦʚ). 

 
ʇʯʞʦʣʙ:  
ʇʦ ʜʘʥʥʳʤ ʘʥʦʥʠʤʥʦʛʦ ʦʧʨʦʩʘ 50-ʪʠ ʩʪʫʜʝʥʪʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʪʦʨʦʛʦ ʢʫʨʩʘ (90% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ) ʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ (10%), ʚʩʝ ʩʪʫʜʝʥʪʳ (100%), ʥʝ 
ʟʘʚʠʩʠʤʦ ʦʪ ʢʫʨʩʘ, ʟʥʘʢʦʤʳ ʩ ʪʘʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʢʘʢ ʩʠʬʠʣʠʩ. (ʈʠʩ.1) 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

ʉʡʪ. 1. 
 
ʊʘʢʞʝ ʧʦ ʜʘʥʥʳʝ ʠʟ ʦʧʨʦʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʩʝ ʩʪʫʜʝʥʪʳ, ʪ.ʝ. 100% ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥ-

ʪʦʚ, ʦʩʚʝʜʦʤʣʝʥʳ ʦ ʤʝʨʘʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʠʬʠʣʠʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 96% ʫʯʘʩʪʥʠʢʦʚ 
ʦʧʨʦʩʘ ʩʦʙʣʶʜʘʶʪ ʤʝʨʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʠʬʠʣʠʩʘ. (ʈʠʩ.2) 
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ʉʡʪ. 2. 
ɽʱʸ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ 74% ʫʯʘʩʪʥʠʢʦʚ ʦʧʨʦʩʘ ʟʥʘʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʠʬʠʣʠʩ ʚʦʟʤʦʞʥʦ 

ʚʳʣʝʯʠʪʴ. 26% ʦʧʨʦʰʝʥʥʳʭ ʦʙ ʵʪʦʤ ʥʝ ʟʥʘʣʠ (ʈʠʩ.3) 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

ʉʡʪ. 3. 
 
ɻʴʛʧʝ: ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʪʦʛʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪ.ʝ. ʦʧʨʦʩʘ ʩʪʫ-

ʜʝʥʪʦʚ ɹɻʄʋ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ɹɻʄʋ ʦ ʩʠʬʠʣʠʩʝ, ʜʦ-
ʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. ʕʪʦ ʚʘʞʥʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʠʬʠʣʠʩʘ, ʪ.ʢ. ʦʥ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʤ ʟʘʙʦ-
ʣʝʚʘʥʠʝʤ ʪ.ʝ. ʦʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʝʜʝʥʠʝʤ ʣʶʜʝʡ, ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 
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ǡǤǯǭǾǱǬǭǰǱǻ ǯǟǦǡǧǱǧǾ ǴǯǭǬǧǶǤǰǩǭǢǭ 
ǢǟǰǱǯǧǱǟ ǲ ǰǱǲǣǤǬǱǭǡ ǠǢǫǲ 

ǢȇȀǿȃȒȊȊȇȌǿ ǳȇȏȒȆǿ ǠȒȊǿȑȍȁȌǿ* 
 ʢ.ʤ.ʥ., ʜʦʮʝʥʪ, 

ǭȐȇȎȍȁǿ ǭȊȄȐȞ ǡȊǿȃȇȋȇȏȍȁȌǿ*  
ǬȒȏȒȊȊȇȌǿ ǪȞȈȐǿȌ ǰǿȊǿȁǿȑȍȁȌǿ 
ʩʪʫʜʝʥʪʳ 2 ʢʫʨʩʘ ʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʌɻɹʆʋ ɺʆ çɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪèʄʠʥʟʜʨʘʚʘ ʈʌ,  
ʋʬʘ 

 

 
ʍʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ ï ʵʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʞʝʣʫʜʢʘ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʦʩʧʘʣʝʥʠʝʤ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʛʦʣʝʪʥʠʤ ʪʝʯʝʥʠʝʤ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʝʨʠʦʜʦʚ 
ʦʙʦʩʪʨʝʥʠʷ ʠ ʨʝʤʠʩʩʠʠ ʠ ʤʝʜʣʝʥʥʳʤ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʕʪʘ ʙʦʣʝʟʥʴ ʯʘʩʪʳ-
ʤʠ ʨʝʮʠʜʠʚʘʤʠ ʩʢʣʦʥʥʘ ʚʦʚʣʝʢʘʪʴ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝ-
ʤʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʦʩʣʦʞʥʝʥʠʷʤ.  

ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ: 
ʇʨʦʮʝʥʪ ʞʝʥʱʠʥ ʚʩʝʛʦ ʩʦʩʪʘʚʣʷʝʪ 68,9%. ʫ ʤʫʞʯʠʥ ï 31,1%. ʀʟ ʥʠʭ 62 ʞʝʥʱʠʥ ʠ 28 ʤʫʞʯʠʥ (ʨʠʩ. 

1). ɺ ʜʘʥʥʦʤ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʳ 1-6 ʢʫʨʩʦʚ ʩ 17 ʜʦ 26 ʣʝʪ. 
 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩ ʧʦʤʦʱʴʶ ʩʦʮʠʘʣʴʥʦʛʦ ʦʧʨʦʩʘ ʦʧʠʩʘʥʳ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʫ ʤʫʞʯʠʥ 
ʠ ʞʝʥʱʠʥ, ʩʠʤʧʪʦʤʳ ʠ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʳʝ ʧʨʠʟʥʘʢʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝ-
ʜʝʥʦ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʠ 
ʢʫʨʩʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ, ʭʝʣʠʢʦʙʘʢʪʝʨʠʦʟ, ʩʪʫʜʝʥʪʳ, ʩʠʤʧʪʦʤʳ, ʧʨʠʯʠʥʳ. 
 

THE LIKELIHOOD OF DEVELOPING CHRONIC GASTRITIS STUDENTSOFBSMU 
 

Gibadullina Firuza Bulatovna, 
Osipova Olesya Vladimirovna, 
 Nurullina Laʬsan Salavatovna 

 
Abstract:In this article, using a social survey, the frequency of occurrence in men and women, symptoms and 
other possible signs of this disease are described. The study was conducted among students of Bashkir State 
Medical University of different ages and courses. 
Key words: chronic gastritis, helicobacteriosis, students, symptoms, causes. 
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ʉʡʪ. 1. ʊʧʧʫʦʧʱʞʦʡʞ ʛ ʨʩʧʯʞʦʫʙʮ ʥʬʟʰʡʦ ʡ ʟʞʦʲʡʦ, ʣʧʫʧʩʴʞ ʨʩʡʦʸʤʡ ʬʰʙʪʫʡʞ ʛ ʧʨʩʧʪʞ 

 

 
ʉʡʪ. 2.ɿʙʤʧʚʴ ʚʧʤʵʦʴʮ ʨʩʡ ʮʩʧʦʡʰʞʪʣʧʥ ʜʙʪʫʩʡʫʞ 

 
ʆʩʥʦʚʥʳʤʠ ʞʘʣʦʙʘʤʠ ʧʨʠ ʛʘʩʪʨʠʪʝ (ʨʠʩ.2) ʷʚʣʷʶʪʩʷ: ʠʟʞʦʛʘ ʚʩʪʨʝʯʘʝʤʦʩʪʴ 22 ʯʝʣʦʚʝʢ ʠʣʠ 24,7 

%, ʪʦʰʥʦʪʘ - 18 (20,2%), ʥʝʧʨʠʷʪʥʳʡ ʚʢʫʩ ʚʦ ʨʪʫ - 12 (13,5%), ʯʫʚʩʪʚʦ ʪʷʞʝʩʪʠ ʚ ʵʧʠʛʘʩʪʨʘʣʴʥʦʡ ʦʙʣʘ-
ʩʪʠ ʚʦ ʚʨʝʤʷ ʠʣʠ ʩʨʘʟʫ ʧʦʩʣʝ ʝʜʳ - 21 (23,6%), ʨʚʦʪʘ - 0, ʧʦʥʦʩ - 13 (14,6%), ʤʝʪʝʦʨʠʟʤ - 19 (21,3%), 
ʢʘʨʠʝʩ ʟʫʙʦʚ - 29 (32,6%), ʚʦʩʧʘʣʝʥʠʝ ʜʝʩʝʥ - 6 (6,7%), ʦʪʩʫʪʩʪʚʠʝ ʟʫʙʦʚ ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 
ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʥʝʪ. ʋ 32 ʣʶʜʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 36%, ʥʝʪ ʞʘʣʦʙ.  

 

 
ʉʡʪ. 3. ʐʙʪʫʧʫʙ ʠʙʚʧʤʞʛʙʞʥʧʪʫʡ ʜʙʪʫʩʡʫʧʥ. 

 
ʇʨʦʮʝʥʪ ʙʦʣʝʶʱʠʭ 20%, ʟʜʦʨʦʚʳʭ ï 61,1%, ʚʦʟʜʝʨʞʘʣʠʩʴ ï 18,9% (ʨʠʩ. 3). ʉʨʝʜʠ ʞʝʥʱʠʥ 14 

ʙʦʣʝʶʪ ʭʨʦʥʠʯʝʩʢʠʤ ʛʘʩʪʨʠʪʦʤ, 12 ʨʝʰʠʣʠ ʚʦʟʜʝʨʞʘʪʴʩʷ ʦʪ ʦʪʚʝʪʘ, 36 ʟʜʦʨʦʚʳʭ. ʋ ʤʫʞʯʠʥ 4 ʙʦʣʝʶ-
ʱʠʭ, 5 ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ, 19 ʟʜʦʨʦʚʳʭ. ɽʩʣʠ ʧʦʩʯʠʪʘʪʴ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ 

68,90% 

31,10% 

0 0 

ˬ͔͙͚ͤͫ͟ ˸͚ͯ͗ͫͦ͟ 
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˨  ͊ ˹͔ͭ ˭͊ͭͪͯ͒ͤΎΌͫΈ ͍͔͙ͦͭͭͭΈ 
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ɹɻʄʋ, ʪʦ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʧʨʠʤʝʨʥʦ 23%, ʫ ʤʫʞʩʢʦʛʦ 21%. ʇʦʣʫʯʘʝʪʩʷ ʧʨʠʤʝʨʥʦʝ 
ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʛʘʩʪʨʠʪ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʤʫʞʯʠʥ, ʪʘʢʞʝ 
ʯʘʩʪʦ, ʢʘʢ ʠ ʫ ʞʝʥʱʠʥ. 

ʕʥʜʦʛʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦ-
ʣʦʞʝʥʥʦʩʪʴ. ʍʦʪʷ ʩʦ ʩʪʦʨʦʥʳ ʥʘʫʢʠ ʜʦ ʢʦʥʮʘ ʥʝ ʜʦʢʘʟʘʥʘ. ʉʯʠʪʘʶʪ, ʯʪʦ ʧʨʠʟʥʘʢʦʤ ʙʦʣʝʟʥʠ ʜʝʪʝʡ ʠ ʨʦ-
ʜʠʪʝʣʝʡ ʛʘʩʪʨʠʪʦʤ ʷʚʣʷʝʪʩʷ ʥʝʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ ʚʥʫʪʨʠ ʩʝʤʴʠ. ʆʜʥʘʢʦ, ʚ ʛʝʥʘʭ ʟʘʣʦʞʝʥʦ ʧʨʝʜʨʘʩ-
ʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʍɻ. ʅʦ ʥʝʣʴʟʷ ʠʩʢʣʶʯʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, 
ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʥʘʩʣʝʜʩʪʚʫ ʠ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʧʦʨʘʞʝʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 
ʞʝʣʫʜʢʘ. 

 

 
ʉʡʪ. 4. ʆʞʨʩʙʛʡʤʵʦʧʞ ʡʤʡ ʦʞʩʞʜʬʤʸʩʦʧʞ ʨʡʫʙʦʡʞ  
(ʬʨʧʫʩʞʚʤʞʦʡʞ ʧʪʫʩʧʢ, ʟʡʩʦʧʢ, ʞʝʙ ʛʪʬʮʧʥʸʫʣʬ) 

 
1,1% ʩʪʫʜʝʥʪʦʚ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, 72,2% ʠʥʦʛʜʘ ʝʜʷʪ ʚʨʝʜʥʫʶ ʧʠʱʫ, 26,7% 

ʥʝ ʩʣʝʜʷʪ ʟʘ ʧʠʪʘʥʠʝʤ (ʨʠʩ. 4). 
ʏʝʣʦʚʝʢ ʚ ʩʫʪʢʠ ʜʦʣʞʝʥ ʧʦʣʫʯʘʪʴ:ʙʝʣʢʦʚ 1,5-2 ʛʨʘʤʤ ʥʘ ʢʘʞʜʳʡ ʢʠʣʦʛʨʘʤʤ ʚʝʩʘ, ʫʛʣʝʚʦʜʦʚ ï 2ʛ 

ʥʘ 1ʢʛ, ʞʠʨʦʚ ï 0,8-1,5 ʛ ʥʘ 1 ʢʛ. ʇʠʪʘʥʠʝ ʜʦ 5-6 ʨʘʟ ʚ ʜʝʥʴ: ʟʘʚʪʨʘʢ, ʚʪʦʨʦʡ ʟʘʚʪʨʘʢ, ʦʙʝʜ, ʧʦʣʜʥʠʢ, 
ʫʞʠʥ, ʣʝʛʢʠʡ ʫʞʠʥ. 

ɺ ʭʦʜʝ ʦʧʨʦʩʘ ʩʧʨʦʩʠʣʠ, ʩʢʦʣʴʢʦ ʨʘʟ ʚ ʜʝʥʴ ʝʜʷʪ ʦʙʫʯʘʶʱʠʝʩʷ (ʨʠʩ. 5). ʆʜʠʥ ʨʘʟ ʦʪʚʝʪʠʣʠ 2 ʯʝ-
ʣʦʚʝʢ, 1-2 ʨʘʟʘ ʜʚʦʝ, 1-3 ʦʜʠʥ, 2 ʨʘʟʘ 15, 2-3 ʨʘʟ ʦʜʠʥʥʘʜʮʘʪʴ,2-4 ʠ 2-5 ʨʘʟʘ ʧʦ ʦʜʥʦʤʫ ʩʪʫʜʝʥʪʦʚ, 3 
ʨʘʟʘ 23, 3-4 ʨʘʟ 4, 3-5 ʜʚʦʝ, 4 ʨʘʟʘ 17, 4-5 ʧʷʪʝʨʦ, 5 ʨʘʟ ʯʝʪʚʝʨʦ, 5-6 ʠ 5-7 ʧʦ ʦʜʥʦʤʫ. 

 

 
ʉʡʪ. 5. ʊʫʙʫʡʪʫʡʣʙ ʨʡʫʙʦʡʸ ʛ ʬʰʞʚʦʧʞ ʛʩʞʥʸ 
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ʉʦʙʨʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʠʪʘʥʠʝ ʚʦ ʚʨʝʤʷ ʧʘʨ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʧʦʯʠʪʘʶʪ ʙʳʩʪʨʫʶ 
ʧʠʱʫ.  

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʍɻ ʩʯʠʪʘʝʪʩʷ Helicobacterpylori. ʆʥ ʧʨʦʥʠʢʘʝʪ ʚ ʩʣʠʟʠʩʪʫʶ ʞʝʣʫʜʢʘ, 
ʚʳʜʝʣʷʝʪ ʬʝʨʤʝʥʪʳ ʨʘʩʱʝʧʣʷʶʱʠʝ ʤʦʯʝʚʠʥʫ ʜʦ ʘʤʤʠʘʢʘ, ʢʦʪʦʨʳʡ ʥʝʡʪʨʘʣʠʟʫʝʪ ʩʦʣʷʥʫʶ ʢʠʩʣʦʪʫ. 
ʇʨʦʮʝʥʪ ʙʦʣʝʶʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣ, ʚʩʝʛʦ 6,7%, ʧʝʨʝʙʦʣʝʚʰʠʭ 4,5%, ʟʜʦʨʦʚʳʭ 59,6%, ʚʦʟʜʝʨʞʘʚ-
ʰʠʭʩʷ 29,2% (ʨʠʩ. 6). 

 

 
ʉʡʪ. 6. ʈʩʧʯʞʦʫ ʚʧʤʞʷʲʡʮ ʮʞʤʡʣʧʚʙʣʫʞʩʡʧʠʧʥ. 

 
ʂʫʨʝʥʠʝ ʠ ʘʣʢʦʛʦʣʴ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʛʘʩʪʨʠʪʘ. ʊʘʙʘʯʥʳʡ ʜʳʤ ʩʦʜʝʨ-

ʞʠʪ ʤʥʦʞʝʩʪʚʦ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʨʘʟʜʨʘʞʘʶʪ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʞʝʣʫʜʢʘ, ʚʳʟʳʚʘʷ ʚʦʩʧʘ-
ʣʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʠʢʦʪʠʥ ʩʫʞʘʝʪ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʢʨʦʚʦʪʦʢʘ ʚ ʩʣʠʟʠ-
ʩʪʦʡ ʦʙʦʣʦʯʢʝ, ʟʘʪʨʫʜʥʷʷ ʝʝ ʟʘʞʠʚʣʝʥʠʝ. ɸʣʢʦʛʦʣʴ ʨʘʟʜʨʘʞʘʝʪ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʠ ʧʦʚʳʰʘʝʪ ʫʨʦ-
ʚʝʥʴ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʞʝʣʫʜʢʝ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʛʘʩʪʨʠʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʟʘ-
ʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʩʣʠʟʠʩʪʦʡ, ʜʝʣʘʷ ʝʝ ʙʦʣʝʝ ʫʷʟʚʠʤʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʝʩʩʘ ʦʨʛʘʥʠʟʤ ʚʳʨʘʙʘʪʳʚʘʝʪ ʙʦʣʴʰʝ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝ-
ʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʨʝʩʩ ʩʥʠʞʘʝʪ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʨ-
ʛʘʥʠʟʤʘ, ʚʢʣʶʯʘʷ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʠʥʬʝʢʮʠʠ Helicobacterpylori.  

ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʢ ʩʪʨʝʩʩʫ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ɹɻʄʋ ʧʦʜʚʝʨʞʝʥʦ  ï 73,3%. 
ʆʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʦʛʦ ʥʘ ʥʘʣʠʯʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ ʦʩʪʘʝʪʩʷ ʵʥʜʦʩʢʦʧʠ-

ʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʩʦʯʝʪʘʪʴ ʩ ʙʠʦʧʩʠʝʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʦʡ ʞʝʣʫʜʢʘ ʘʥʪʨʘʣʴʥʦʛʦ ʠ 
ʬʫʥʜʘʣʴʥʦʛʦ ʦʪʜʝʣʦʚ. ɼʘʣʴʰʝ ʧʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʪʧʨʘʚʣʷʶʪ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʙʠʦʪʦʧʦʚ. 

ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʤʝʪʦʜʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʞʝʣʫʜʢʘ. ɹʣʘʛʦʜʘ-
ʨʷ ʯʝʤʫ, ʧʨʠ ʥʘʣʠʯʠʠ ʧʘʪʦʣʦʛʠʠ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘʨʫʰʝʥʠʝ ʚ ʤʦʪʦʨʠʢʝ ʦʨʛʘʥʘ, ʘ ʪʘʢʞʝ ʠʟʤʝ-
ʥʝʥʠʝ ʨʝʣʴʝʬʘ ʩʣʠʟʠʩʪʦʡ. 

ʀʙʣʤʷʰʞʦʡʞ: 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʠʩʢʠ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ ʫ ʩʪʫʜʝʥʪʦʚ ʚʝʩʴʤʘ ʚʳʩʦʢʠ ʠʟ-ʟʘ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʦʙʨʘʟʘ ʞʠʟʥʠ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʩʪʫʜʝʥʪʘʤ ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʟʜʦʨʦʚʳʡ 
ʦʙʨʘʟ ʞʠʟʥʠ, ɺʢʣʶʯʘʶʱʠʡ ʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʨʝʛʫʣʷʨʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʩʘ-
ʥʘʮʠʷ ʧʦʣʦʩʪʠ ʨʪʘ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʝ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʩʪʨʝʩʩʦʤ ʠ ʠʟʙʝʛʘʪʴ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǡǪǧǾǬǧǤ COVID-/7 Ǭǟ ǳǧǦǧǶǤǰǩǭǤ 
ǰǭǰǱǭǾǬǧǤ ǶǤǪǭǡǤǩǟ 

ǥȇȃȉȍȁ ǡȊǿȃȇȋȇȏ ǟȌȃȏȄȄȁȇȖ* 
ǩȍȁȑȒȌ ǩȐȄȌȇȞ ǟȊȄȉȐȄȄȁȌǿ  

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ ʖʋɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʪʦʚʘ ʅʘʜʝʞʜʘ ɺʠʢʪʦʨʦʚʥʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  
ʌɻɹʆʋ ɺʆ ʖʋɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

 

 
ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ COVID-19 ʠ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʦʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʩʝʪ ʜʘʥʥʘʷ ʠʥʬʝʢʮʠʷ, ʘʢʪʫʘʣʴʥʳʤ ʦʩʪʘʝʪʩʷ 
ʚʦʧʨʦʩ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ çʢʦʚʠʜʥʳʭè ʠʟʤʝʥʝʥʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʙʦʩʦʙʣʝʥʠʝ ʚ ʦʪʜʝʣʴʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ çʧʦʩʪʢʦʚʠʜʥʳʡè ʩʠʥʜʨʦʤ ʜʘʥʥʳʭ ʠʟ-
ʤʝʥʝʥʠʡ. ɼʦʚʦʣʴʥʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ, ʥʦ ʫʟʥʘʚʘʝʤʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʦʨ-
ʛʘʥʠʟʤʘ, ʧʘʛʫʙʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʢʘʢ ʥʘ ʩʘʤʦʯʫʚʩʪʚʠʠ ʧʘʮʠʝʥʪʦʚ ʠ ʠʭ ʢʦʤʦʨʙʠʜʥʳʤ ʬʦʥʦʤ, ʪʘʢ ʠ ʥʘ ʦʙʲ-
ʝʤʝ ʧʝʨʝʥʦʩʠʤʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʜʘʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ.  

ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʦʢʦʣʦ 10-35% ʧʝʨʝʥʝʩʰʠʭ ʢʦʨʦʥʘʚʠʨʫʩʥʫʶ ʠʥ-
ʬʝʢʮʠʶ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʧʦʩʪʢʦʚʠʜʥʦʛʦ ʩʠʥʜʨʦʤʘ [1]. ʇʨʦʷʚʣʝʥʠʷ ʵʪʠ ʜʦ-
ʚʦʣʴʥʦ ʤʥʦʛʦʛʨʘʥʥʳ, ʥʘʯʠʥʘʷ ʦʪ ʦʙʦʩʪʨʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʟʘʢʘʥʯʠʚʘʷ ʦʩʪʘʪʦʯʥʳʤʠ ʩʠʤʧ-
ʪʦʤʘʤʠ. ʆʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʫʤʝʥʴʰʘʪʴ ʟʥʘʯʝʥʠʝ ʩʣʦʚʘ çʦʩʪʘʪʦʯʥʳʡè. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥʠ ʷʚʣʷ-
ʶʪʩʷ ʧʨʠʯʠʥʦʡ ʚʝʩʴʤʘ ʚʳʨʘʞʝʥʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
ʇʦ ʩʣʦʚʘʤ Carvalho-Shneider, ʫ 66% ʧʝʨʝʥʝʩʰʠʭ COVID-19 ʚ ʣʝʛʢʦʡ ʬʦʨʤʝ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʠʟʤʝʥʝʥʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʬʠʟʠʯʝ-
ʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʢʘʢ ʚ ʧʝʨʠʦʜ ʟʘʙʦʣʝʚʘʥʠʷ 
COVID-19, ʪʘʢ ʠ ʚ ʨʘʤʢʘʭ ʧʦʩʪʢʦʚʠʜʥʦʛʦ ʩʠʥʜʨʦʤʘ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʟʚʝʥʴʷ ʧʘʪʦʛʝʥʝʟʘ ʩʥʠʞʝʥʠʷ 
ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʢʦʨʨʝʢʮʠʠ ʜʘʥʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: COVID-19, ʧʦʩʪʢʦʚʠʜʥʳʡ ʩʠʥʜʨʦʤ, ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʤʝʜʠʮʠʥʩʢʘʷ ʨʝʘʙʠʣʠʪʘ-
ʮʠʷ.  
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Annotation. In this article, the main attention was paid to changes in exercise tolerance and the possibility of 
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main links in the pathogenesis of reduced tolerance and possible ways to correct this disorder have been iden-
tified. 
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ʩʠʤʧʪʦʤʳ: ʩʣʘʙʦʩʪʴ, ʦʜʳʰʢʘ, ʤʠʘʣʛʠʠ, ʘʨʪʨʘʣʛʠʠ [1]. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʩʠʤʧʪʦʤʦʚ ʚ ʧʝʨʠʦʜ 
ʧʦʩʣʝ ʨʝʢʦʥʚʘʣʝʩʮʝʥʮʠʠ ʥʝ ʩʫʣʠʪ ʚʦʟʚʨʘʱʝʥʠʷ ʢ ʧʨʦʰʣʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʀ, ʚʩʸ ʞʝ, ʢʦʨʝʥʴ ʧʨʦʙʣʝʤʳ ʢʨʦʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʵʪʦʤ. ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʜʣʠʪʝʣʴʥʳʭ ʦʛʨʘʥʠ-
ʯʠʪʝʣʴʥʳʭ ʤʝʨʘʭ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʣʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʝʩʴ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ. ɸʙʩʫʨʜʥʦʝ ʜʠʩʪʘʥʮʠ-
ʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʮʝʣʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʣʦʜʝʞʠ ʠ ʩʘʤʦʠʟʦʣʷʮʠʷ ʷʚʠʣʠʩʴ ʧʨʠʯʠʥʦʡ 
ʟʥʘʯʠʤʦʛʦ ʩʥʠʞʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʣʶʩ ʢʦ ʚʩʝʤʫ, ʠʟʤʝʥʝʥʥʳʡ ʨʘʩʧʦʨʷʜʦʢ ʜʥʷ ʠ ʦʙʫʯʝʥʠʝ 
ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʥʝ ʤʦʛʣʠ ʘʜʝʢʚʘʪʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʫʨʦʚʥʝ ʬʠʟʠʯʝʩʢʦʡ 
ʘʢʪʠʚʥʦʩʪʠ [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʘʥʜʝʤʠʷ COVID-19 ʠ ʩ ʤʝʜʠʮʠʥʩʢʦʡ, ʠ ʩ ʩʦʮʠʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʣʝʢʣʘ ʟʘ ʩʦ-
ʙʦʡ ʥʦʚʫʶ ʧʘʥʜʝʤʠʶ ʛʠʧʦʜʠʥʘʤʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʦʩʪʢʦʚʠʜʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʢʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ 
ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʚ ʧʦʧʫʣʷʮʠʠ; ʠ ʩ ʥʦʚʳʤ ʪʠʧʦʤ ʩʦʮʠʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʬʠʟʠʯʝʩʢʦʡ 
ʥʘʛʨʫʟʢʝ ʚ ʫʩʣʦʚʠʷʭ ʩʘʤʦʠʟʦʣʷʮʠʠ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʠʨʫʩ COVID-19, ʪʦʯʥʝʝ ʙʫʜʝʪ ʥʘʟʚʘʪʴ ʝʛʦ SARS-CoV-2, ʦʙʣʘʜʘʝʪ ʧʦʣʠʪʨʦʧʥʦʩʪʴʶ 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʢʘʥʷʤ ʠ ʦʨʛʘʥʘʤ, ʢʦʪʦʨʳʝ ʦʥ ʧʦʨʘʞʘʝʪ. ɺ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦʤʠʤʦ ʪʢʘʥʝʡ 
ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʚʦʚʣʝʢʘʶʪʩʷ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʠ ʩʝʨʜʝʯʥʘʷ ʤʳʰʮʘ. ʅʝʦʩʧʦ-
ʨʠʤʦ ʧʨʷʤʦʝ ʥʝʡʨʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʜʘʥʥʦʛʦ ʚʠʨʫʩʘ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʦʪʩʫʪ-
ʩʪʚʠʝʤ ʦʙʦʥʷʥʠʷ, ʘ ʟʘʪʝʤ ʷʚʣʷʶʱʝʝʩʷ ʫʛʨʦʟʦʡ ʨʘʟʚʠʪʠʷ ʩʝʨʴʝʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʚʠʜʝ ʤʝʥʠʥʛʦʵʥʮʝ-
ʬʘʣʠʪʘ ʠʣʠ ʩʠʥʜʨʦʤʘ ɻʠʡʝʥʘ-ɹʘʨʨʝ [1]. ɺʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʤʦʯʝʚʳʜʝʣʠ-
ʪʝʣʴʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʥʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝ ʷʚ-
ʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʫʜʥʦʩʪʝʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

ʀʪʘʢ, ʫʟʥʘʚ ʧʨʦ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ ʜʘʥʥʦʛʦ ʚʠʨʫʩʘ, ʤʦʞʥʦ ʩʤʝʣʦ ʫʪʚʝʨ-
ʞʜʘʪʴ, ʯʪʦ ʫ ʩʥʠʞʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʝʩʪʴ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʘʟʠʩ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʳʜʝʣʠʤ ʚʘʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. ɼʝʡʩʪʚʠʝ ʩʧʘʡʢ-
ʙʝʣʢʘ ʚʠʨʫʩʘ SARS-CoV-2 ʥʘ ʝʛʦ ʦʩʥʦʚʥʫʶ ʤʠʰʝʥʴ ï ʨʝʮʝʧʪʦʨʳ ʘʥʛʠʦʪʝʥʟʠʥ-ʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥ-
ʪʘ 2 ʪʠʧʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʩʠʥʪʝʟʘ ʩʫʨʬʘʢʪʘʥʪʘ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʩʪʘʥʦʚʷʪʩʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ 
ʘʣʴʚʝʦʣʷʨʥʦʡ ʤʝʤʙʨʘʥʳ ʠ ʜʝʟʠʥʪʝʛʨʘʮʠʷ ʵʧʠʪʝʣʠʷ ʜʳʭʘʪʝʣʴʥʳʭ ʤʝʰʦʯʢʦʚ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ 
ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ ʚʠʨʫʩʘ (ʤʠʢʨʦʪʨʦʤʙʦʟ ʩʦʩʫʜʦʚ, ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ, ʨʘʟʚʠʪʠʝ ʬʠʙʨʦʟʘ) 
ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʩʥʠʞʘʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʳʭʘʥʠʷ ï ʜʳʭʘʪʝʣʴʥʳʡ ʦʙʲʝʤ ʠ ʞʠʟʥʝʥʥʘʷ 
ʸʤʢʦʩʪʴ ʣʝʛʢʠʭ. ʉʠʤʧʪʦʤʘʪʠʯʝʩʢʠ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʰʣʝʤ ʠ ʦʜʳʰʢʦʡ ʧʨʠ ʧʨʠʚʳʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 
ʥʘʛʨʫʟʢʘʭ (2 ʩʪʝʧʝʥʴ ʧʦ ʰʢʘʣʝ mMRC) [3]. ʉʥʠʞʝʥʠʝ ʩʘʪʫʨʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ COVID-19, 
ʪʘʢʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʜʢʦʩʪʴʶ. ʉʨʝʜʥʠʝ ʮʠʬʨʳ Sp02 ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 91-94 ă [3].  

ʀʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʨʘʤʢʘʭ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʩʠ-
ʩʪʝʤʥʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ. ʆʥʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʳ ʘʚʪʦʥʦʤʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠ-
ʩʪʝʤ. ʉʪʨʘʜʘʝʪ ʢʘʢ ʧʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ, ʪʘʢ ʠ ʥʝʨʚʥʦʝ ʠ ʛʫʤʦʨʘʣʴʥʦʝ ʟʚʝʥʦ ʘʚʪʦ-
ʥʦʤʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʮʠʠ. ʍʝʤʦʨʝʮʝʧʪʦʨʥʳʝ ʠ ʙʘʨʦʨʝʮʝʧʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʨʝʬʣʝʢʩʳ ʨʝʘʣʠʟʫʶʪ-
ʩʷ ʚ ʥʝʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʠʤʧʫʣʴʩʳ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʭ ʥʝʨʚʦʚ ʪʘʢʞʝ ʧʨʠʥʠʤʘʶʪ ʧʘʪʦ-
ʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɺʝʩʴ ʩʧʝʢʪʨ ʜʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʪʘʢʠʭ ʩʠʤʧʪʦʤʦʚ ʢʘʢ: ʫʯʘ-
ʱʝʥʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ, ʙʦʣʠ ʚ ʧʨʦʝʢʮʠʠ ʩʝʨʜʮʘ, ʩʢʘʯʢʠ ʜʘʚʣʝʥʠʷ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ ʠ ʜʨ. ʇʨʠʯʝʤ, ʧʦʷʚ-
ʣʝʥʠʝ ʜʘʥʥʳʭ ʩʠʤʧʪʦʤʦʚ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʪʘʢ ʠ ʚ ʧʦʢʦʝ. 

ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʳʟʳʚʘʝʤʘʷ ʚʠʨʫʩʦʤ COVID-
19 ʧʦʣʠʦʨʛʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ ʩʝʨʴʝʟʥʦ 
ʩʥʠʞʘʝʪ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʥʘʛʨʫʟʢʘʤ.  

ɽ. ɺ. ʂʨʶʢʦʚ ʠ ʆ. ʀ. ʉʘʚʫʰʢʠʥʘ ʚ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʮʝʥʠʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ 
ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʫ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ COVID-19. ʋʞʝ ʫʧʦʤʠʥʘʚʰʝʝʩʷ ʨʘʥʝʝ ʧʦʷʚ-
ʣʝʥʠʝ ʦʜʳʰʢʠ (2 ʩʪʝʧʝʥʴ ʧʦ mMRC) ʩʦʯʝʪʘʣʦʩʴ ʩʦ ʩʥʠʞʝʥʠʝʤ ʤʳʰʝʯʥʦʡ ʩʠʣʳ (4 ʙʘʣʣʘ ʧʦ ʰʢʘʣʝ 
MRCw). ʇʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʣʠʮ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʠʞʥʠʭ 
ʛʨʘʥʠʮ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ 5 % ʠʩʩʣʝʜʫʝʤʳʭ ʙʳʣ ʚʳʷʚʣʝʥ ʨʝʩʪʨʠʢʪʠʚʥʳʡ ʪʠʧ 
ʥʘʨʫʰʝʥʠʡ ʜʳʭʘʥʠʷ, ʫ 3 % - ʦʙʩʪʨʫʢʪʠʚʥʳʡ [3].  

ʆʮʝʥʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʦʚ ʙʳʣʘ ʟʘʪʨʦʥʫʪʘ ʚ ʠʩ-
ʩʣʝʜʦʚʘʥʠʠ ɻʦʩʪʶʥʠʥʦʡ ʃ. ʉ. ɿʜʝʩʴ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʫ ʧʝʨʝʙʦʣʝʚʰʠʭ ʯʘʩʪʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʧʦʥʪʘʥʥʦʝ 



226 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʚ ʧʦʢʦʝ, ʚʳʨʘʞʝʥʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 
ʧʨʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. ʋ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʩʨʝʜʥʝʪʷʞʝʣʫʶ ʬʦʨʤʫ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, 
ʦʪʤʝʯʘʣʦʩʴ ʥʘʣʠʯʠʝ ʩʠʥʫʩʦʚʦʡ ʘʨʠʪʤʠʠ, ʩʫʧʨʘʚʝʥʪʨʠʢʫʣʷʨʥʦʡ ʠ ʞʝʣʫʜʦʯʢʦʚʦʡ ʵʢʩʪʨʘʩʠʩʪʦʣʠʠ [4]. 
ʇʨʠʯʝʤ ʯʘʩʪʦʪʘ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ ʙʳʣʘ ʚʳʰʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 40%, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ.  

ʆʮʝʥʠʚʘʷ ʚʳʰʝ ʠʟʣʦʞʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʪʘʢʦʤʫ ʚʳʚʦʜʫ: ʧʝʨʝʥʝ-
ʩʝʥʥʘʷ ʠʥʬʝʢʮʠʷ, ʚʳʟʚʘʥʥʘʷ ʚʠʨʫʩʦʤ SARS-CoV-2, ʚʳʟʳʚʘʝʪ ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʳʭʘʪʝʣʴʥʦʡ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ 
ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ.  

ɼʦʢʘʟʘʚ ʥʘʣʠʯʠʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʘʟʠʩʘ ʜʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʝʜʣʦʞʠʪʴ 
ʩʧʦʩʦʙʳ ʢʦʨʨʝʢʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʂʨʶʢʦʚʘ ʠ ʉʘʚʫʰʢʠʥʦʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʶ ʠʥʜʠʚʠ-
ʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ, 
ʪʘʢ ʠ ʣʝʯʝʙʥʫʶ ʬʠʟʢʫʣʴʪʫʨʫ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʠʢʘʤʠ (ʠʥʬʨʘʢʨʘʩʥʘʷ ʣʘʟʝʨ-
ʥʘʷ ʪʝʨʘʧʠʷ, ʥʠʟʢʦʯʘʩʪʦʪʥʘʷ ʤʘʛʥʠʪʥʘʷ ʩʪʠʤʫʣʷʮʠʷ, ʵʣʝʢʪʨʦʥʝʡʨʦʩʪʠʤʫʣʷʮʠʷ). ʆʮʝʥʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ 
ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʤʝʣʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʚʪʦʨʠʯʥʦʡ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʫʩʫʛʫʙʣʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ. 
ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʥʪʠʣʷʮʠʠ ʠ ʛʘʟʦʦʙʤʝʥʘ, ʤʳʰʝʯʥʦ-
ʛʦ ʪʦʥʫʩʘ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ [3]. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʭʦʯʝʪʩʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʪʨʫʜʥʦʩʪʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠ-
ʣʘʢʪʠʢʝ ʢʘʢ ʩʘʤʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʪʘʢ ʠ ʝʝ ʦʩʣʦʞʥʝʥʠʡ, ʩʫʱʝʩʪʚʫʶʪ ʩʧʦʩʦʙʳ ʫʚʝʣʠʯʝʥʠʷ 
ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʀ ʵʪʠ ʩʧʦʩʦʙʳ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʧʘʮʠ-
ʝʥʪʦʚ ʢ ʠʭ ʧʨʝʞʥʝʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ.  
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ǩǭǳǤ ǧ ǤǢǭ ǡǪǧǾǬǧǤ Ǭǟ ǭǯǢǟǬǧǦǫ 
ǶǤǪǭǡǤǩǟ 

ǠȒȊȞȉȀǿȄȁǿ ǯȄȂȇȌǿ ǯǿȞȌȍȁȌǿ* 
ǫȒȏȆǿȂǿȊȇȄȁǿ ǩǿȏȇȌǿ ǯȒȐȊǿȌȍȁȌǿ, 
ʩʪʫʜʝʥʪʳ 2 ʢʫʨʩʘ ʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ǢȇȀǿȃȒȊȊȇȌǿ ǳȇȏȒȆǿ ǠȒȊǿȑȍȁȌǿ 
ʢ.ʤ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ, 
ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄɿ ʈʌ,  

ʋʬʘ 
 

 
ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʢʦʬʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 
ʅʙʫʞʩʡʙʤ ʡ ʥʞʫʧʝʴ: ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ, ʦʥ-ʣʘʡʥ ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠ-

ʨʦʚʘʥʠʝ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʯʝʣʦʚʝʢ ʦʙʦʝʛʦ ʧʦʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çɻʫʛʣ ʬʦʨʤʳè ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʨʘʟ-
ʥʦʛʦ ʚʦʟʨʘʩʪʘ (17-50 ʣʝʪ), ʠʟ ʢʦʪʦʨʳʭ ʞʝʥʱʠʥ ʩʦʩʪʘʚʠʣʦ - 57%, ʤʫʞʯʠʥ - 43%. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʦʩʘ 
ʩʜʝʣʘʥ ʚʳʚʦʜ ʦʙ ʫʧʦʪʨʝʙʣʝʥʠʠ ʢʦʬʝʠʥʘ ʥʘʩʝʣʝʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦ-
ʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ: 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʦʬʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʠ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʤʳʤ ʥʘʧʠʪʢʦʤ [1]. ʇʦʯʪʠ 

ʢʘʞʜʳʡ ʪʨʝʪʠʡ ʯʝʣʦʚʝʢ ʥʘ ʧʣʘʥʝʪʝ ʚʳʧʠʚʘʝʪ ʧʦ ʯʘʰʝʯʢʠ ʢʦʬʝ ʩ ʫʪʨʘ. ɻʣʘʚʥʳʡ ʠʥʛʨʝʜʠʝʥʪ ʢʦʬʝ - ʢʦ-
ʬʝʠʥ (1,3,7 ï ʊʨʠʤʝʪʠʣʢʩʪʘʥʪʠʥ) - ʘʣʢʘʣʦʠʜ ʧʫʨʠʥʦʚʦʛʦ ʨʷʜʘ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʪʘʢʠʭ ʨʘʩʪʝʥʠʷʭ, ʢʘʢ 
ʩʝʤʝʥʘ ʢʘʢʘʦ, ʢʦʬʝʡʥʳʝ ʟʝʨʥʘ, ʯʘʡʥʳʝ ʣʠʩʪʴʷ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʂʦʬʝʠʥ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʩʪʠʤʫʣʷʪʦ-
ʨʦʤ, ʢʦʪʦʨʳʡ ʫʣʫʯʰʘʝʪ ʨʘʙʦʪʫ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥ ʧʦʚʳʰʘʝʪ ʢʦʥʮʝʥ-
ʪʨʘʮʠʶ ʯʝʣʦʚʝʢʘ ʠ ʧʦʤʦʛʘʝʪ ʧʦʙʦʨʦʪʴ ʫʩʪʘʣʦʩʪʴ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʧʴʶʪ ʢʦʬʝ ʠʤʝʥʥʦ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʩʪʨʝʝ ʧʨʦʩʥʫʪʴʩʷ, ʧʦ-

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʨʘʟʥʳʭ ʚʦʟʨʘʩ-
ʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʣʠʷʥʠʷ ʥʘʧʠʪʢʘ çʢʦʬʝè ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʧʨʠʤʝʥʝ-
ʥʠʷ ʚ ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ. ʊʘʢ ʢʘʢ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʞʠʟʥʠ ʢʦʬʝ ʥʘʨʷʜʫ ʩ ʯʘʝʤ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʯʘʩʪʦ ʫʧʦʪʨʝʙ-
ʣʷʝʤʳʭ ʥʘʧʠʪʢʦʚ, ʘʢʪʫʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʝʛʦ ʩʚʦʡʩʪʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ. ʂʦʬʝʠʥ, ʢʦʬʝ, ʥʘʧʠʪʢʠ, ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 
ʵʬʬʝʢʪ. 
 

COFFEE AND ITS EFFECT ON THE HUMAN BODY 
 

Bulyakbaeva Regina Rayanovna,  
Murzagaliva Karina Ruslanovna 

Gibadullina Firuza Bulatovna 
 
Annotation. This article presents the results of a study among populations of different ages regarding the in-
fluence of the drink çcoffeeè on various systems of the human body and its use for medicinal purposes. Since 
in modern life coffee, along with tea, has become one of the most frequently consumed drinks, it is important 
to consider all the pros and cons of its properties. 
Key words: Coffein, coffee, drinks, effects on the body, positive and negative effect. 
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ʣʫʯʠʪʴ ʟʘʨʷʜ ʵʥʝʨʛʠʠ, ʠ ʙʳʪʴ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʘʙʦʯʝʛʦ ʜʥʷ. ʂʦʬʝʠʥ, ʧʦ-
ʧʘʚʰʠʡ ʠʟ ʢʦʬʝ ʚ ʤʦʟʛ, ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʨʝʮʝʧʪʦʨʳ, ʧʦʜʘʚʣʷʷ ʨʘʙʦʪʫ ʪʦʨʤʦʟʥʳʭ ʤʝʜʠʘʪʦ-
ʨʦʚ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʫʩʪʘʣʦʩʪʴ ʠ ʧʨʠʜʘʚʘʷ ʙʦʜʨʦʩʪʴ [2]. ʊʘʢʞʝ ʢʦʬʝ ʫʚʝʣʠʯʠʚʘʝʪ ʩʠʥʪʝʟ ʜʦʬʘʤʠʥʘ 
ʚ ʤʦʟʛʝ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʩʝʨʦʪʦʥʠʥʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʤ ʵʥʝʨʛʠʶ, ʙʦʜʨʦʩʪʴ, ʭʦʨʦʰʝʝ 
ʥʘʩʪʨʦʝʥʠʝ ʠ ʧʦʤʦʛʘʶʪ ʙʳʪʴ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʢʦʩʚʝʥʥʦ ʫʣʫʯʰʘʶʪ ʧʘʤʷʪʴ ʠ ʩʧʦ-
ʩʦʙʩʪʚʫʶʪ ʫʩʢʦʨʝʥʠʶ ʤʳʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɸ ʢʦʬʝʠʥ ʧʨʦʜʣʝʚʘʝʪ ʵʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ. 
ʇʦʵʪʦʤʫ ʯʘʰʢʘ ʢʦʬʝ ʫʪʨʦʤ ʥʝ ʪʦʣʴʢʦ ʜʦʙʘʚʣʷʝʪ ʙʦʜʨʦʩʪʠ, ʥʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʜʘʞʝ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʠʥʪʝʣʣʝʢʪʘ [3]. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʬʝ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʘ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʫʚʝʣʠʯʠʚʘʷ ʝʛʦ ʥʘ 10% ʚ ʩʨʝʜʥʝʤ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʩʞʠʛʘʥʠʶ ʞʠʨʘ ʧʦʩʣʝ ʧʨʠʝ-
ʤʘ. ʂʦʬʝʠʥ ʩʧʦʩʦʙʝʥ ʩʫʞʘʪʴ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯ-
ʰʝʥʠʶ ʨʘʩʱʝʧʣʝʥʠʷ ʧʠʱʠ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʝʯʥʠʢʘ [1]. 

ɽʩʣʠ ʟʘʥʠʤʘʪʴʩʷ ʩʧʦʨʪʦʤ ʧʦʩʣʝ ʯʘʰʝʯʢʠ ʢʦʬʝ, ʪʦ ʪʨʝʥʠʨʦʚʢʘ ʩʪʘʥʝʪ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʠʤʝʨʥʦ ʥʘ 
20-30%, ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʫ ʚʩʝʭ ʣʶʜʝʡ ʨʘʟʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʯʝʣʦʚʝʢʘ ʠ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ [3]. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʩʣʝ ʢʦʬʝ ʚʦ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʫʞʥʦ 
ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʝʜʠʪʴ ʟʘ ʩʚʦʠʤ ʧʫʣʴʩʦʤ, ʘ ʝʩʣʠ ʚʳ ʩʢʣʦʥʥʳ ʢ ʛʠʧʝʨʪʦʥʠʠ, ʪʦ ʩʣʝʜʫʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʵʪʦʡ 
ʟʘʪʝʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʢʦʬʝʠʥ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤ ʤʦʯʝʛʦʥʥʳʤ ʵʬʬʝʢʪʦʤ, ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʩʦʩʫ-
ʜʦʚ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʚʳʚʝʜʝʥʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ ʦʨʛʘʥʠʟʤʘ.  

ʋʯʝʥʳʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʢʦʬʝʠʥʘ ʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 
2 ʪʠʧʘ, ʩʥʠʟʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʇʘʨʢʠʥʩʦʥʘ ʠ ɸʣʴʮʛʝʡʤʝʨʘ [2]. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʬʝʠʥ ʤʦʞʝʪ ʧʦ-
ʤʦʯʴ ʚ ʙʦʨʴʙʝ ʩ ʜʝʧʨʝʩʩʠʝʡ ʠ ʩʫʠʮʠʜʘʤʠ, ʘ ʨʝʛʫʣʷʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʪʦʛʦ ʥʘʧʠʪʢʘ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢʠ 
ʨʘʟʚʠʪʠʷ ʮʠʨʨʦʟʘ ʧʝʯʝʥʠ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʬʝʠʥ ʧʦʜʥʠʤʘʝʪ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʯʪʦ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʨʘʙʦʪʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʠʥʩʫʣʴʪʦʚ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʣʠʷʥʠʷ ʢʦʬʝʠʥʘ, ʫ ʥʝʛʦ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʠ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜ-
ʩʪʚʠʷ. ʇʨʠ ʠʟʙʳʪʦʯʥʦʤ ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʢʦʬʝ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʠ 
ʬʠʟʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʠʥʬʘʨʢʪʦʚ ʠ ʠʥʩʫʣʴʪʦʚ, ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʙʝʩʩʦʥʥʠ-
ʮʳ, ʜʝʧʨʝʩʩʠʠ, ʪʘʭʠʢʘʨʜʠʠ, ʘʨʠʪʤʠʠ, ʧʦʚʳʰʝʥʥʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɿʘ ʩʯʝʪ ʚʳʨʘʞʝʥʥʦʛʦ ʤʦʯʝ-
ʛʦʥʥʦʛʦ ʵʬʬʝʢʪʘ ʠʟ ʦʨʛʘʥʠʟʤʘ ʚʳʚʦʜʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʦʢʩʠʥʳ, ʥʦ ʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʥʘʧʨʠʤʝʨ, 
ʢʘʣʴʮʠʡ, ʥʘʪʨʠʡ, ʢʘʣʠʡ ʠ ʜʨ. ʃʶʜʷʤ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʪʘʢʞʝ ʥʝ ʨʝʢʦʤʝʥʜʫ-
ʝʪʩʷ ʫʧʦʪʨʝʙʣʝʥʠʝ ʢʦʬʝ, ʪʘʢ ʢʘʢ ʦʥ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʠʩʣʦʪʥʦʩʪʠ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ [1]. 

ʇʦ ʜʘʥʥʳʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʨʠʩ.1,2,3,4): 
 

 
ʉʡʪ. 1. ʇʫʛʞʫ ʦʙ ʛʧʨʩʧʪ çʃʙʣ ʰʙʪʫʧ ʛʴ ʬʨʧʫʩʞʚʤʸʞʫʞ ʣʧʭʞ?è 
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ʉʡʪ. 2. ʇʫʛʞʫ ʦʙ ʛʧʨʩʧʪ ð çɻ ʣʙʣʧʞ ʛʩʞʥʸ ʪʬʫʧʣ ʛʴ ʰʙʲʞ ʬʨʧʫʩʞʚʤʸʞʫʞ ʣʧʭʞ?è 

 

 
ʉʡʪ. 3. ʇʫʛʞʫ ʦʙ ʛʧʨʩʧʪ ð çʊʰʡʫʙʞʫʞ ʤʡ ɻʴ ʣʧʭʞ ʛʩʞʝʦʴʥ?è 

 
ʉʡʪ. 4. ʇʫʛʞʫ ʦʙ ʛʧʨʩʧʪ ð çʃʙʣʧʞ ʛʤʡʸʦʡʞ ʧʣʙʠʴʛʙʞʫ ʦʙ ɻʙʪ ʣʧʭʞ?è 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ 24% ʦʧʨʦʰʝʥʥʳʭ ʫʧʦʪʨʝʙʣʷʶʪ ʢʦʬʝʠʥʩʦʜʝʨʞʘʱʠʝ ʥʘʧʠʪʢʠ ʠ ʧʨʦʜʫʢʪʳ - ʢʨʘʡʥʝ 
ʨʝʜʢʦ, 10% - 1 ʨʘʟ ʚ ʥʝʜʝʣʶ, 26% - 1 ʨʘʟ ʚ ʜʝʥʴ, 40% - ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʜʝʥʴ. ʏʘʱʝ ʚʩʝʛʦ ʫʧʦʪʨʝʙʣʷʶʪ 
ʫʪʨʦʤ (47%), 32% - ʜʥʸʤ, 22% - ʚʝʯʝʨʦʤ. 58 % ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʶʪ ʢʦʬʝ ʚʨʝʜʥʳʤ ʧʨʦʜʫʢʪʦʤ, 25 % - 
ʧʦʣʝʟʥʦ, 17% - ʟʘʪʨʫʜʥʷʶʪʩʷ ʦʪʚʝʪʠʪʴ. ʅʘ ʚʦʧʨʦʩ: çʂʘʢʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʘ ɺʘʩ ʢʦʬʝʠʥ?è 47% 
ʦʪʚʝʪʠʣʠ, ʯʪʦ ʥʠʢʘʢ ʥʝ ʚʣʠʷʝʪ, 32% - ʧʨʠʙʘʚʣʷʝʪ ʵʥʝʨʛʠʠ, 21% - ʭʦʯʝʪʩʷ ʦʪʜʦʭʥʫʪʴ 

ʀʙʣʤʷʰʞʦʡʞ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʣʠʪʝʨʘʪʫʨʦʡ ʚʣʠʷʥʠʝ ʢʦʬʝ 
ʥʘ ʦʨʛʘʥʠʟʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʫ ʢʘʞʜʦʛʦ ʩʚʦʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʝʤʘ 
ʜʘʥʥʦʛʦ ʥʘʧʠʪʢʘ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʢʦʬʝ ʙʝʟʫʩʣʦʚʥʦ ʧʨʝʚʘʣʠʨʫʶʪ ʥʘʜ ʥʝʛʘʪʠʚʥʳʤʠ, ʢʦʬʝʠʥ ʦʢʘʟʳʚʘʝʪʩʷ 
ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʣʠʷʥʠʷ ʥʘ ʤʥʦʛʠʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ, ʫʣʫʯʰʘʝʪ ʥʘʩʪʨʦʝʥʠʝ ʠ ʧʦʚʳʰʘʝʪ ʨʘʙʦʪʦʩʧʦ-
ʩʦʙʥʦʩʪʴ. ʅʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ ʠ ʦʙ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʬʬʝʢʪʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʠʟ-ʟʘ 
ʩʣʠʰʢʦʤ ʯʘʩʪʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʢʦʬʝ ʠʣʠ ʠʟ-ʟʘ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ.  
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ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄɿ ʈʌ       

 

 
ɹʣʫʬʙʤʵʦʧʪʫʵ: ʆʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʪʨʦʤʙʦʟʦʚ ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʥʝʦʪʲʝʤʣʝ-

ʤʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʭʠʨʫʨʛʠʠ. ʉʪʘʪʴʷ ʦʙʩʫʞʜʘʝʪ ʘʢʪʫʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ, ʚʢʣʶʯʘʷ ʭʠʨʫʨʛʠ-
ʯʝʩʢʠʝ ʪʝʭʥʠʢʠ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʣʝʯʝʥʠʶ. ɸʢʮʝʥʪ ʜʝʣʘʝʪ-
ʩʷ ʥʘ ʚʘʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʪʨʦʤʙʦʟʦʚ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʝʨʴʝʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ 
ʫʣʫʯʰʝʥʠʷ ʧʨʦʛʥʦʟʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʏʞʤʵ ʩʙʚʧʫʴ: ʠʟʫʯʠʪʴ, ʦʧʠʩʘʥʥʦʝ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʦʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʪʨʦʤʙʦʟʦʚ 
ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ: ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʤʘʪʝʨʠʘʣʦʤ ʷʚʣʷʣʠʩʴ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʠʩʧʦʣʴ-
ʟʦʚʘʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ. 

ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʸ: ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ, 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʙʦʣʝʟʥʠ ʢʠʰʝʯʥʠʢʘ ʠ ʩʠʩʪʝʤʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʶʪʩʷ 

ɹʦʦʧʫʙʯʡʸ: ʊʨʦʤʙʦʟʳ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʸʟʥʫʶ 
ʤʝʜʠʮʠʥʩʢʫʶ ʧʨʦʙʣʝʤʫ, ʪʨʝʙʫʶʱʫʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɺʦʩʧʘʣʝʥʠʝ ʤʦʞʝʪ ʩʠʣʴʥʦ ʫʩʫʛʫ-
ʙʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʦʤʙʦʚ ʠ ʧʦʚʳʩʠʪʴ ʨʠʩʢ ʦʩʣʦʞʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʠʥʬʘʨʢʪʳ, ʠʥʩʫʣʴʪʳ ʠ ʜʘʞʝ ʩʤʝʨʪʴ. 
ʆʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʪʨʦʤʙʦʟʦʚ ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʚ 
ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʪʝʭʥʠʢ ʠ ʪʝʭʥʦʣʦʛʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʨʦʤʙ, ʪʨʦʤʙʦʟʳ, ʚʝʥʳ, ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʪʨʦʤʙʵʢʪʦʤʠʷ. 
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Annotation: Thrombosis, especially in the context of inflammatory diseases, poses a serious medical problem 
that requires surgical intervention. Inflammation can significantly exacerbate the formation of thrombi and in-
crease the risk of complications such as heart attacks, strokes, and even death. Surgical treatment of throm-
bosis in inflammatory diseases is becoming increasingly important in modern medicine due to the develop-
ment of new techniques and technologies. 
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ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʨʠʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʤʙʦʚ. ʕʪʦʪ ʬʝʥʦʤʝʥ, ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʡ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʝ, 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʤʝʭʘʥʠʟʤ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ ʠ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ. 

ɺʦʩʧʘʣʝʥʠʝ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʪʨʦʤʙʦʟʘ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ. ʇʨʝʞʜʝ ʚʩʝ-
ʛʦ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ. 
ʅʘʧʨʠʤʝʨ, ʬʘʢʪʦʨʳ ʚʦʩʧʘʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʮʠʪʦʢʠʥʳ, ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʳʨʘʙʦʪʢʫ ʬʘʢʪʦʨʦʚ ʩʚʝʨ-
ʪʳʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʬʘʢʪʦʨʳ VII, VIII, IX ʠ X, ʫʩʠʣʠʚʘʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʦʤʙʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʦʩʧʘʣʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʙʦʣʝʝ 
ʩʢʣʦʥʥʦʡ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʦʤʙʦʚ. ʕʪʦ ʧʦʚʨʝʞʜʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʦʟ-
ʜʝʡʩʪʚʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʠʣʠ ʚʣʠʷʥʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ. 

ɸʢʪʠʚʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʪʨʦʤʙʦʟʘ ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʷʭ. ɺʦʩʧʘʣʝʥʠʝ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʘʛʨʝʛʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʦʤʙʦʚ ʚ 
ʢʨʦʚʦʪʦʢʝ. 

 

 
ʉʡʪ. 1. ʊʮʞʥʙ ʪʧʪʬʝʡʪʫʧ-ʫʩʧʥʚʧʯʡʫʙʩʦʧʜʧ ʜʞʥʧʪʫʙʠʙ 
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ʂʨʦʤʝ ʪʦʛʦ, ʚʦʩʧʘʣʝʥʠʝ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʨʝʦʣʦʛʠʶ ʢʨʦʚʠ, ʫʚʝʣʠʯʠʚʘʷ ʝʝ ʚʷʟʢʦʩʪʴ ʠʣʠ ʫʤʝʥʴʰʘʷ 
ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʦʤʙʦʚ. 

ʅʘʢʦʥʝʮ, ʚʦʩʧʘʣʝʥʠʝ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʳʨʘʙʦʪʢʫ ʪʨʦʤʙʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʨʦʤ-
ʙʦʢʩʘʥ ʠ ʬʘʢʪʦʨ ɺʠʣʣʝʙʨʘʥʜʘ, ʫʚʝʣʠʯʠʚʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʤʙʦʚ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʨʘʙʦʪʘʷ ʚ ʩʠʥʝʨʛʠʠ ʠʣʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʫʩʠʣʠʚʘʶʪ ʚʝʨʦʷʪ-
ʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʇʦʥʠʤʘ-
ʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʢ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʨʦʬʠʣʘʢʪʠ-
ʢʠ ʠ ʣʝʯʝʥʠʷ ʪʨʦʤʙʦʟʘ ʫ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʣʝʯʝʥʠʠ ʪʨʦʤʙʦʟʦʚ ʚʝʥ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʠʭ ʦʩʣʦʞ-
ʥʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʥʦ ʠ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 
ʨʠʩʢʠ ʠ ʦʩʣʦʞʥʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʣʝʯʝʥʠʷ. 

ʂʘʪʝʪʝʨ-ʫʧʨʘʚʣʷʝʤʳʡ ʪʨʦʤʙʦʣʠʟʠʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ ʊɻɺ, 
ʦʙʝʩʧʝʯʠʚʘʷ ʙʳʩʪʨʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ. ʆʜʥʘʢʦ ʚʳʩʦʢʠʡ ʨʠʩʢ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʢʘʢ ʙʦʣʴ-
ʰʠʭ, ʪ  ʘʢ ʠ ʤʘʣʳʭ, ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʧʦʢʘʟʘʥʠʡ ʢ ʝʛʦ ʧʨʠʤʝʥʝʥʠʶ ʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʢʘʞʜʦʤʫ ʧʘʮʠʝʥʪʫ. ɺ.ɺ. ɹʦʡʢʦ ʠ ʩʦʘʚʪʦʨʳ ʦʙʩʫʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʪʝ-
ʪʝʨ-ʫʧʨʘʚʣʷʝʤʦʛʦ ʪʨʦʤʙʦʣʠʟʠʩʘ ʚ ʣʝʯʝʥʠʠ ʪʨʦʤʙʦʟʦʚ ʠʣʝʦʬʝʤʦʨʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ. ʆʥʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ 
ʵʪʦʪ ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ ʠʣʠ ʯʘʩʪʠʯʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ ʫʞʝ ʥʘ 12-ʡ ʜʝʥʴ ʧʦ-
ʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ . ʆʜʥʘʢʦ, ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʪʝʨʘʧʠʠ ʦʪʤʝʯʘ-
ʝʪʩʷ ʨʘʟʚʠʪʠʝ ʙʦʣʴʰʠʭ ʢʨʦʚʦʪʝʯʝʥʠʡ ʚ 10,8% ʠ ʤʘʣʳʭ ʚ 29,7% ʩʣʫʯʘʝʚ. 

ʉʨʝʜʠ ʦʪʢʨʳʪʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʨʘʜʠʢʘʣʴʥʘʷ ʠ ʧʘʣʣʠʘ-
ʪʠʚʥʘʷ ʪʨʦʤʙʵʢʪʦʤʠʷ. ɼʣʷ ʨʘʜʠʢʘʣʴʥʦʡ ʪʨʦʤʙʵʢʪʦʤʠʠ ʢʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʣʝʯʝʥʠʷ ʷʚʣʷʝʪ-
ʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʠ - ʜʦ 5 ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʤʙʘ. ʇʘʣʣʠʘʪʠʚʥʘʷ 
ʪʨʦʤʙʵʢʪʦʤʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʬʣʦʪʠʨʫʶʱʠʭ ʪʨʦʤʙʦʟʘʭ ʠʣʝʦʬʝʤʦʨʘʣʴʥʦʛʦ ʩʝʛ-
ʤʝʥʪʘ, ʢʦʛʜʘ ʥʝʚʦʟʤʦʞʥʘ ʠʤʧʣʘʥʪʘʮʠʷ ʢʦʥʪʨʘʩʪʥʦʛʦ ʬʠʣʴʪʨʘ, ʜʦʧʦʣʥʷʝʪʩʷ ʧʝʨʝʚʷʟʢʦʡ ʠʣʠ ʧʣʠʢʘʮʠʝʡ 
ʚʝʥ. 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʪʨʦʤʙʦʧʣʘʩʪʠʥʘ (ɸʂʊ), ʥʝʩʦʤʥʝʥʥʦ, ʦʩʪʘʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ 
ʣʝʯʝʥʠʠ ʊɻɺ, ʦʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʠ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ, ʦʩʦʙʝʥʥʦ ʚ 
ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʢʨʦʚʦʪʝʯʝʥʠʡ ʠʣʠ ʜʨʫʛʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ. ɸʂʊ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫ-
ʝʪʩʷ ʚ ʣʝʯʝʥʠʠ ʪʨʦʤʙʦʟʦʚ ʛʣʫʙʦʢʠʭ ʚʝʥ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʝʛʦ ʧʨʠʤʝ-
ʥʝʥʠʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʦ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʧʘʮʠʝʥʪʦʚ ʩ ʢʨʦʚʦʪʝʯʝʥʠʷʤʠ ʠʟ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʟʘ 
ʧʦʩʣʝʜʥʠʝ 10 ʜʥʝʡ, ʧʝʨʝʥʝʩʰʠʭ ʦʙʰʠʨʥʳʝ ʦʧʝʨʘʮʠʠ ʚ ʧʨʝʜʳʜʫʱʠʝ 10 ʜʥʝʡ, ʘ ʪʘʢʞʝ ʪʝʭ, ʢʪʦ ʧʝʨʝʥʝʩ 
ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʚ ʧʦʩʣʝʜʥʠʝ 6 ʤʝʩʷʮʝʚ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ɸʂʊ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘ-
ʥʦʚʢʘ ʢʦʥʪʨʘʩʪʥʦʛʦ ʬʠʣʴʪʨʘ (ʂʌ). 

ʀʤʧʣʘʥʪʘʮʠʷ ʢʦʥʪʨʘʩʪʥʦʛʦ ʬʠʣʴʪʨʘ (ʂʌ) ʪʘʢʞʝ ʠʛʨʘʝʪ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʪʨʦʤ-
ʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ, ʦʜʥʘʢʦ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʨʝʮʠʜʠʚʦʚ ʊɻɺ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, 
ʪʘʢʠʝ ʢʘʢ ʦʢʢʣʶʟʠʷ ʅʇɺ, ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠ-
ʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʘʞʜʦʤʫ ʧʘʮʠʝʥʪʫ. ʇʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʂʌ ʦʪʤʝʯʘʝʪʩʷ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪʳ 
ʨʝʮʠʜʠʚʘ ʊɻɺ - ʦʪ 1,3 ʜʦ 32% ʩʣʫʯʘʝʚ, ʘ ʪʘʢʞʝ ʪʨʦʤʙʦʟʘ ʅʇɺ - ʦʪ 2,6 ʜʦ 11,2%. ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘ-
ʟʳʚʘʶʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʂʌ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʚ 80-100% ʩʣʫʯʘʝʚ, 
ʦʜʥʘʢʦ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ 1-3% ʩʣʫʯʘʝʚ ʂʌ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʦʢʢʣʶʟʠʶ ʅʇɺ ʠ ʪʷʞʝʣʳʝ ʧʦʩʣʝʜ-
ʩʪʚʠʷ ʜʣʷ ʧʘʮʠʝʥʪʘ . 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʤʧʣʘʥʪʘʮʠʷ ʂʌ ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʦʚʪʦʨʥʦʡ 
ʪʨʦʤʙʦʵʤʙʦʣʠʠ, ʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʮʠʜʠʚʘ ʊɻɺ. ʅʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʂʌ ʯʘʩʪʦʪʘ 
ʨʝʮʠʜʠʚʘ ʊɻɺ ʩʦʩʪʘʚʣʷʝʪ 20,8% ʩʣʫʯʘʝʚ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ɸʂʊ 
(11,6%). 

ʀʙʣʤʷʰʞʦʡʞ ʡ ʛʴʛʧʝʴ: ɺ ʮʝʣʦʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʪʨʦʤʙʦʟʦʚ ʛʣʫʙʦʢʠʭ ʚʝʥ ʪʨʝʙʫʝʪ ʥʝ 
ʪʦʣʴʢʦ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʛʦ ʤʝʪʦʜʘ, ʥʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʧʦʢʘʟʘʥʠʡ, ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʠ 
ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʡ ʣʝʯʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 



234 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 
1. ʍʠʨʫʨʛʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ : ʫʯʝʙʥʠʢ ʚ ʜʚʫʭ ʪ. ʊ. 1 / ʧʦʜ ʨʝʜ. ɺ. ʉ. ʉʘʚʝʣʴʝʚʘ, ɸ. ʀ. ʂʠʨʠʝʥʢʦ. - 2-

ʝ ʠʟʜ. ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. - ʄʦʩʢʚʘ : ɻʕʆʊɸʈ-ʄʝʜʠʘ, 2014. - 720 ʩ. : ʠʣ. 
2. ʍʠʨʫʨʛʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ : ʫʯʝʙʥʠʢ ʚ ʜʚʫʭ ʪ. ʊ. 2 / ʧʦʜ ʨʝʜ. ɺ. ʉ. ʉʘʚʝʣʴʝʚʘ, ɸ. ʀ. ʂʠʨʠʝʥʢʦ. - 2-

ʝ ʠʟʜ. ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. - ʄʦʩʢʚʘ : ɻʕʆʊɸʈ-ʄʝʜʠʘ, 2014. - 688 ʩ. : ʠʣ. 
3. ʉʦʩʫʜʠʩʪʘʷ ʭʠʨʫʨʛʠʷ ʧʦ ʍʘʡʤʦʚʠʯʫ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʜ ʨʝʜʘʢʮʠʝʡ. ɸʰʝʨ ʕ., ɹʠʥʦʤ 2010. 
4. ʌʠʟʠʦʣʦʛʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʌʠʟʠʦʣʦʛʠʷ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʇʦʜ ʨʝʜ. ɹ.ʀ.ʊʢʘʯʝʥʢʦ. ʃʝ-

ʥʠʥʛʨʘʜ. 1984. 

 
  



ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 235 

 

VII International scientific conference | www.naukaip.ru 

 
 
 

ǡǤǱǤǯǧǬǟǯǬǺǤ Ǭǟǲǩǧ 
  



236 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǲǣǩ 4/784/3,0,4/784/6,/7-002 

ǱǤǯǟǮǤǡǱǧǶǤǰǩǟǾ ǼǳǳǤǩǱǧǡǬǭǰǱǻ 
ǣǭǠǟǡǩǧ ©PREVAX¹ ǮǯǭǱǧǡ ǫǟǰǱǧǱǭǡ 
ǩǭǯǭǡ 

ǫǿȉǿȏȍȁǿ ǤȉǿȑȄȏȇȌǿ ǣȄȌȇȐȍȁȌǿ, 
ʩʪʫʜʝʥʪ  

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ  
ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ð ʄɺɸ ʠʤʝʥʠ ʂ. ʀ. ʉʢʨʷʙʠʥʘè 

ǯȍȂȍȁ ǯȍȋǿȌ ǡǿȐȇȊțȄȁȇȖ 
ʢ.ʙ.ʥ, ʜʦʮʝʥʪ ʜʝʧʘʨʪʘʤʝʥʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 

 ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  
ʈʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʫʨʘʜʷʥ ɾʦʨʘ ʖʨʠʢʦʚʠʯ 

 ʢ.ʙ.ʥ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʝʟʥʝʡ, 
 ʪʝʨʘʧʠʠ, ʘʢʫʰʝʨʩʪʚʘ ʠ ʨʝʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʳʭ  

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ  
ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ð ʄɺɸ ʠʤʝʥʠ ʂ. ʀ. ʉʢʨʷʙʠʥʘè 

 

ɹʦʦʧʫʙʯʡʸ: ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʜʦʙʘʚʢʠ 
çʇʈɽɺɸʂʉè. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʜʦʙʘʚʢʠ çʇʈɽɺɺɸʂʉè ʫ ʚʳʩʦʢʦʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʦʙʘʚʢʠ çʇʈɽɺɸʂʉè 
ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ, ʙʦʣʴʥʳʭ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʘ, ʘ ʪʘʢʞʝ ʚʣʠʷ-
ʥʠʝ ʜʦʙʘʚʢʠ ʥʘ ʧʘʨʘʤʝʪʨʳ ʤʦʣʦʢʘ ʠ ʦʙʲʝʤ ʫʜʦʝʚ [6, ʩ. 1]. 
ʇʨʠʤʝʥʝʥʠʝ ʜʦʙʘʚʢʠ çʇʈɽɺɸʂʉè ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʤʘʩʪʠʪʦʤ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴ-
ʥʳʡ ʵʬʬʝʢʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʯʘ ʜʦʙʘʚʢʠ ʧʝʨʦʨʘʣʴʥʦ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʦʝʥʠʷ ʚ ʜʦʟʝ 1 ʤʣ ʥʘ 100 ʣʠʪ-
ʨʦʚ ʚʦʜʳ ʚ ʪʝʯʝʥʠʝ 60 ʜʥʝʡ ʩʥʠʟʠʣʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʘʩʪʠʪʦʤ ʫ ʢʦʨʦʚ ʥʘ 70% [6, ʩ. 12]. 
ɺʚʝʜʝʥʠʝ ʜʦʙʘʚʢʠ çʇʈɽɺɸʂʉè ʢʦʨʦʚʘʤ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʤʘʩʪʠʪʘ ʚ ʜʦʟʝ 4 ʤʣ ʥʘ 100 ʣʠʪʨʦʚ ʚʦ-
ʜʳ ʥʘ ʬʦʥʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʤʘʤʠʢʫʨʦʤ ʚ ʜʦʟʝ 10 ʤʣ ʠʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦ ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪʩʷ 
ʞʠʚʦʪʥʳʤʠ, ʜʘʝʪ ʚʳʨʘʞʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʢʦʣʠ-
ʯʝʩʪʚʘ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʤʦʣʦʢʘ ʥʘ ʰʝʩʪʦʡ ʜʝʥʴ ʣʝʯʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʣʝʯʝʥʠʝ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 
ʜʦʙʘʚʢʠ çʇʈɽɺɸʂʉè ʧʨʠʚʦʜʠʣʦ ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʪʦʣʴʢʦ ʯʝʨʝʟ 12 ʜʥʝʡ ʣʝʯʝʥʠʷ [6, ʩ. 13].  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʘʩʪʠʪ, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʝʨʘʧʝʚʪʠ-
ʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʤʦʣʦʢʦ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʨʦʚʳ. 
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1. ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ. 
ɹʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʛʨʫʧʧʘ ʠʟ 10 ʣʘʢʪʠʨʫʶʱʠʭ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʛʦʣʰʪʠʥʠʟʠʨʦ-

ʚʘʥʥʦʡ ʧʦʨʦʜʳ 2-3 ʣʘʢʪʘʮʠʠ, ʞʠʚʦʡ ʤʘʩʩʦʡ 550-600 ʢʛ, ʩ ʫʜʦʝʤ 7-8 ʪʳʩ./ʛʦʜ. ʋ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʦ-
ʚʦʜʠʣʠʩʴ ʚʩʝ ʧʣʘʥʦʚʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ (ʭʦʟʷʡʩʪʚʦ ʙʣʘʛʦʧʦʣʫʯʥʦ ʧʦ ʣʝʡʢʦʟʫ, ʪʫʙʝʨʢʫʣʝ-
ʟʫ, ʙʨʫʮʝʣʣʝʟʫ) [6, ʩ. 2]. 

ɼʦʙʘʚʢʫ çʇʈɽɺɸʂʉè ʜʘʚʘʣʠ ʢʘʞʜʦʤʫ ʞʠʚʦʪʥʦʤʫ ʛʨʫʧʧʳ ʚ ʜʦʟʝ, ʧʨʝʚʳʰʘʶʱʝʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ 
ʚ 10 ʨʘʟ (ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʜʦʟʘ 1 ʤʣ), ʜʚʘ ʨʘʟʘ ʚ ʜʝʥʴ ʧʝʨʦʨʘʣʴʥʦ, ʧʦ 5 ʤʣ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʚʝʜʷ ʚ 
10 ʣʠʪʨʘʭ ʚʦʜʳ, ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʩ ʧʦʤʦʱʴʶ ʟʦʥʜʘ [4, ʩ. 149]. 

ɺ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʝʞʝʩʫʪʦʯʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5 ʩʫʪʦʢ ʦʮʝʥʠʚʘʣʠ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦ-
ʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ: ʪʝʤʧʝʨʘʪʫʨʫ, ʧʫʣʴʩ, ʜʳʭʘʥʠʝ, ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʘʧʧʝʪʠʪ, ʘʢʪ ʜʝʬʝʢʘʮʠʠ ʠ 
ʜʠʫʨʝʟ, ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʩʦʩʪʦʷʥʠʝ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʩʦʩʪʦʷʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ (ʭʘ-
ʨʘʢʪʝʨ ʚʳʜʝʣʝʥʠʡ, ʪʦʥʫʩ ʤʘʪʢʠ ʠ ʧʨ.), ʥʘʣʠʯʠʝ ʧʦʙʦʯʥʳʭ ʷʚʣʝʥʠʡ ʠ ʦʩʣʦʞʥʝʥʠʡ. ʆʙʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʜʦ ʥʘʯʘʣʘ ʦʧʳʪʘ ʠ ʯʝʨʝʟ 5 ʩʫʪʦʢ ʧʦʩʣʝ ʝʞʝʜʥʝʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʦʙʘʚʢʠ. 

ɺ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʣʝʯʝʥʠʷ ʧʨʦʚʝʣʠ ʜʠʘʛʥʦʩʪʠʢʫ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ (ʘʢʪʠʚʥʦʩʪʴ, ʧʦ-
ʪʨʝʙʥʦʩʪʴ ʚ ʢʦʨʤʝ, ʫʩʚʦʝʥʠʝ ʢʦʨʤʦʚ, ʣʦʢʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʤʘʩʪʠʪʘ ʠ ʧʨ.) [1, ʩ. 24]. 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʙʘʚʢʠ ʦʮʝʥʠʚʘʣʠ ʢʣʠʥʠʯʝʩʢʠ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʙʳ ʩ 
ʜʠʤʘʩʪʠʥʦʤ ʠ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʧʨʦʙʘʭ ʤʦʣʦʢʘ [1, ʩ. 20]. 

ɼʠʘʛʥʦʟ ʥʘ ʢʣʠʥʠʯʝʩʢʠʡ ʩʝʨʦʟʥʦ-ʢʘʪʘʨʘʣʴʥʳʡ ʤʘʩʪʠʪ ʩʪʘʚʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʠʥʠ-
ʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʨʠ ʦʩʪʨʦʤ ʪʝʯʝʥʠʠ ʩʝʨʦʟʥʦ-ʢʘʪʘʨʘʣʴʥʦʛʦ 
ʤʘʩʪʠʪʘ ʦʪʤʝʯʘʣʠ: ʫʚʝʣʠʯʝʥʠʝ ʠ ʦʪʝʢ ʧʦʨʘʞʝʥʥʦʡ ʯʝʪʚʝʨʪʠ ʚʳʤʝʥʠ, ʧʦʚʳʰʝʥʠʝ ʤʝʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 
(ʛʦʨʷʯʘʷ ʥʘ ʦʱʫʧʴ), ʧʦʢʨʘʩʥʝʥʠʝ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ, ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʪʢʘʥʴ ʚʳʤʝʥʠ ʢʘʤʝʥʠʩʪʘʷ, ʧʣʦʪʥʘʷ, 
ʥʝʨʝʜʢʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘʜʚʳʤʝʥʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ [1, ʩ. 23]. 

ʆʮʝʥʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʦʪʩʫʪ-
ʩʪʚʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʤʘʩʪʠʪʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʤʘʩʪʠʪʘ ʧʨʦʚʦʜʠʣʠ 
ʧʨʦʙʫ ʩ ʜʠʤʘʩʪʠʥʦʤ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ (ʘʥʘʣʠʟʘʪʦʨ ʤʦʣʦ-
ʢʘ ʚʠʩʢʦʟʠʤʝʪʨʠʯʝʩʢʠʡ "ʉʦʤʘʪʦʩ-2ɺʂ") [6, ʩ. 5]. 

2. ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʢ 
2.1. ʇʝʨʚʳʡ ʵʪʘʧ ʨʘʙʦʪ. ʇʝʨʝʥʦʩʠʤʦʩʪʴ ʜʦʙʘʚʢʠ çʇʈɽɺɸʂʉè. 
ʂʘʢ ʜʦ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʷ, ʠ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʝ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʯʘʩʪʦʪʳ ʧʫʣʴʩʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ [2, ʩ. 
89]. ʅʝ ʚʳʷʚʣʝʥʦ ʦʙʱʝʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ. ʅʝ ʦʪʤʝʯʝʥʦ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʜʝʥʯʝ-
ʩʢʠʭ ʨʝʘʢʮʠʡ, ʧʦʥʠʞʝʥʠʷ ʘʧʧʝʪʠʪʘ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʜʝʬʝʢʘʮʠʠ ʠ ʜʠʫʨʝʟʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ ʫʜʦʝʚ [5, ʩ. 11]. 

2.2. ɺʪʦʨʦʡ ʵʪʘʧ ʨʘʙʦʪ. ʀʟʫʯʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʙʘʚʢʠ çʇʈɽɺɸʂʉè. 
ʈʝʟʫʣʴʪʘʪʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦ ʠ ʯʝʨʝʟ 60 ʜʥʝʡ ʧʦʩʣʝ 

ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʦʙʘʚʢʠ çʇʈɽɺɸʂʉè ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʦʝʥʠʷ ʝʞʝʜʥʝʚʥʦ, ʚ ʜʦʟʝ 1ʤʣ ʥʘ 100 

of the tolerability of the PREVAX additive in highly productive cows, the results of the preventive and therapeu-
tic use of the PREVAX additive in highly productive cows with subclinical and clinical forms of mastitis, as well 
as the effect of the additive on milk parameters and milk yield are presented [6, ʩ. 1]. 
The use of the PREVAX supplement to prevent the incidence of mastitis has a positive effect. It was found that 
giving the supplement orally through the watering system at a dose of 1 ml per 100 liters of water for 60 days 
reduced the incidence of mastitis in cows by 70% [6, ʩ. 12]. 
Administration of the PREVAX supplement to cows with clinical mastitis at a dose of 4 ml per 100 liters of wa-
ter against the background of classical mamicur therapy at a dose of 10 ml intracisternally is well tolerated by 
animals, gives a pronounced positive clinical effect and leads to normalization of the number of somatic milk 
cells on the sixth day of treatment. At the same time, treatment without the use of the PREVAX additive led to 
a similar result only after 12 days of treatment [6, ʩ. 13].  
Key words: mastitis, hematological studies, biochemical studies, therapeutic effectiveness, milk, highly pro-
ductive cows. 
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ʣʠʪʨʦʚ ʚʦʜʳ [6, ʩ. 10]. 
ɼʦʙʘʚʢʘ çʇʈɽɺɸʂʉè ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʤʦʤʫ ʠʟʤʝʥʝʥʠʶ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʢʨʫʧ-

ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʦʟʠʥʦʬʠʣʦʚ ʠ ʧʘʣʦʯʢʦ-
ʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘʭʦʜʠʣʠʩʴ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʚ ʚʝʨʭʥʠʭ ʧʨʝʜʝʣʘʭ ʠ ʜʘʞʝ ʚʳʰʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 
ʥʦʨʤʳ, ʪʦ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚʝʨʥʫʣʠʩʴ ʚ ʩʚʦʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʘʤʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 
ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʣʠʤʬʦʮʠʪʦʚ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʥʘ 7 % 
ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʥʘʭʦʜʷʩʴ ʧʨʠ ʵʪʦʤ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ [6, ʩʪʨ. 4]. 

. ʏʪʦ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞ-
ʥʦʤ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʝ ʜʦʙʘʚʢʠ [2, ʩ. 90]. 

ɼʦʙʘʚʢʘ çʇʈɽɺɸʂʉè ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʳʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ɽʩʣʠ ʚ ʢʦʥʪʨʦʣʝ ʢ ʢʦʥ-
ʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʘʩʪʠʪʦʤ ʟʘʙʦʣʝʣʠ 10 % ʢʦʨʦʚ, ʧʨʠʯʝʤ ʜʚʝ ʠʟ ʜʝʩʷʪʠ ʟʘʙʦʣʝʣʠ ʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ 
ʤʘʩʪʠʪʘ, ʪʦ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʤʳ ʥʘʙʣʶʜʘʣʠ ʪʦʣʴʢʦ ʣʠʰʴ ʪʨʠ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ 
ʬʦʨʤʦʡ ʤʘʩʪʠʪʘ [6, ʩ. 7]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʦʣʦʢʘ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʩʨʝʜʥʝʤ ʥʘ 7,2% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦ-
ʢʘʟʘʪʝʣʝʡ ʞʠʨʘ ʠ ʙʝʣʢʘ ʤʦʣʦʢʘ ʦʪʤʝʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʠ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʜʦ ʥʘʯʘʣʘ ʧʨʠʤʝʥʝʥʠʷ çʇʈɽɺɸʂʉè, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘ-
ʟʘʪʝʣʴ ʞʠʨʘ ʜʦʩʪʠʛ 3,9% (ʥʘ 0,25%), ʘ ʙʝʣʢʘ 3,4% (ʥʘ 0,2%) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ [5, ʩ. 12]. 

2.3. ʊʨʝʪʠʡ ʵʪʘʧ ʨʘʙʦʪ. ʀʟʫʯʝʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʦʙʘʚʢʠ 
çʇʈɽɺɸʂʉè ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʤʘʩʪʠʪʦʚ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ [6, ʩ. 9]. 

ɺ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʙʦʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ (1 ʠ 2 ʛʨʫʧʧʘ) ʤʘʩʪʠʪʘ ʞʠʚʦʪʥʳʭ ʥʘʙʣʶ-
ʜʘʣʠ ʩʣʝʜʫʶʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ: ʫʚʝʣʠʯʝʥʠʝ ʠ ʦʪʝʢ ʧʦʨʘʞʝʥʥʦʡ ʯʝʪʚʝʨʪʠ ʚʳʤʝʥʠ, ʧʦʚʳʰʝʥʠʝ 
ʤʝʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʛʦʨʷʯʘʷ ʥʘ ʦʱʫʧʴ), ʧʦʢʨʘʩʥʝʥʠʝ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ, ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʪʢʘʥʴ ʚʳʤʝʥʠ 
ʤʦʛʣʘ ʙʳʪʴ ʢʘʤʝʥʠʩʪʘʷ, ʧʣʦʪʥʘʷ, ʥʝʨʝʜʢʦ ʦʪʤʝʯʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʥʘʜʚʳʤʷʥʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʦʚ, 
ʩʥʠʞʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʅʝ ʦʪʤʝʯʘʣʠ ʫʯʘʱʝʥʠʷ ʧʫʣʴʩʘ ʠ ʜʳʭʘʥʠʷ, ʦʙʱʝʛʦ ʫʛʥʝʪʝʥʠʷ ʞʠ-
ʚʦʪʥʦʛʦ, ʫʤʝʥʴʰʝʥʠʷ ʘʧʧʝʪʠʪʘ ʠ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ [2, ʩ. 85]. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠ-
ʟʥʘʢʠ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ. ʉʠʤʧʪʦʤʳ ʤʘʩʪʠʪʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠʩʯʝʟʣʠ ʢ ʧʷʪʦʤʫ ʜʥʶ 
ʣʝʯʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ çʇʈɽɺɸʂʉè ʧʦʣʥʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʢʣʠ-
ʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʤʘʩʪʠʪʘ ʥʘʙʣʶʜʘʣʠ ʢ 9 ʜʥʶ ʣʝʯʝʥʠʷ [2, ʩ. 91]. 

ɺ ʧʨʦʮʝʩʩʝ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʜʠ-
ʤʘʩʪʠʥʦʤ, ʘ ʪʘʢʞʝ ʧʦʜʩʯʝʪ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ [2, ʩ. 93]. 

ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʠʩʯʝʟʥʦʚʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʤʘʩʪʠʪʘ ʥʘʙʣʶʜʘʣʠ ʢ 7 ʜʥʶ ʣʝ-
ʯʝʥʠʷ ʫ ʧʷʪʠ ʞʠʚʦʪʥʳʭ. ɿʘʙʦʣʝʚʘʥʠʝ ʧʝʨʝʰʣʦ ʚ ʩʫʙʢʣʠʥʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʪʝʩʪʘʤʠ ʩ 
ʜʠʤʘʩʪʠʥʦʤ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ ʫ ʵʪʠʭ ʢʦʨʦʚ ʚ ʩʨʝʜʥʝʤ 
792,4Ñ57,5 ʪʳʩ/ ʩʤ3 ʧʨʠ ʥʦʨʤʝ ʜʦ 500. ʂ 9 ʜʥʶ ʣʝʯʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠʩʯʝʟʣʠ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ, 
ʥʦ ʪʝʩʪʳ ʥʘ ʜʠʤʘʩʪʠʥ ʠ ʩʦʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʳʡ (ʩʫʙʢʣʠʥʠʯʝʩʢʘʷ ʬʦʨʤʘ). ɸ ʢ 12 ʜʥʶ 
ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʝ ʚʩʝʡ ʛʨʫʧʧʳ ʧʦʣʥʦʩʪʴʶ ʚʳʟʜʦʨʦʚʝʣʠ, ʯʪʦ ʧʦʜʪʚʝʨʜʠʣ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʝʩʪ ʩ ʜʠʤʘ-
ʪʠʥʦʤ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ 456,0Ñ27,6 [2, ʩ. 87].  

ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʙʘʚʢʠ çʇʈɽɺɸʂʉè ʢ 3 ʜʥʶ ʪʝʨʘʧʠʠ ʫ ʯʝʪʳʨʝʭ ʛʦʣʦʚ (40%) 
ʫʞʝ ʥʝ ʥʘʙʣʶʜʘʣʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʤʘʩʪʠʪʘ ʠ ʟʘʙʦʣʝʚʘʥʠʝ ʧʝʨʝʰʣʦ ʚ ʩʫʙʢʣʠʥʠʯʝʩʢʫʶ ʬʦʨʤʫ. ʂ 
ʧʷʪʦʤʫ ʜʥʶ ʣʝʯʝʥʠʷ ʫ ʚʩʝʭ 10 ʢʦʨʦʚ ʥʘʙʣʶʜʘʣʠ ʢʣʠʥʠʯʝʩʢʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ, ʘ ʢ 6 ʜʥʶ ʣʝʯʝʥʠʷ ʞʠʚʦʪ-
ʥʳʝ ʧʦʣʥʦʩʪʴʶ ʚʳʟʜʦʨʦʚʝʣʠ. ʂ ʵʪʦʤʫ ʩʨʦʢʫ ʫ ʚʩʝʭ ʢʦʨʦʚ ʙʳʣʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʜʠʤʘʩʪʠʥ, ʘ 
ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ [2, ʩ. 92].  

ʊʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ çʇʈɽɺɸʂʉè ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʝ (3 ʠ 4 ʛʨʫʧʧʳ) ʤʘʩʪʠʪʘ 
ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʙʳ ʩ ʜʠʤʘʩʪʠʥʦʤ ʠ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʧʨʦʙʘʭ ʤʦʣʦʢʘ. ʈʝ-
ʟʫʣʴʪʘʪʳ ʧʨʦʙʳ ʩ ʜʠʤʘʩʪʠʥʦʤ ʧʦʢʘʟʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʢ ʢʦʥʮʫ ʣʝʯʝʥʠʷ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧ-
ʧʘʭ [1, ʩ. 19]. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʨʝʚʳʰʘʣʦ ʥʦʨʤʫ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʥʘʣʠʯʠʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʤʘʩʪʠʪʘ ʫ 
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ʢʦʨʦʚ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʡ ʪʝʨʘʧʠʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʦʦʪʚʝʪ-
ʩʪʚʦʚʘʣʦ ʥʦʨʤʝ ʠ ʥʝ ʠʤʝʣʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʪʝʨʘʧʠʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝ-
ʪʦʢ ʜʦʩʪʦʚʝʨʥʦ ʧʦʥʠʟʠʣʦʩʴ ʢʘʢ ʚ ʪʨʝʪʴʝʡ, ʪʘʢ ʠ ʚʦ ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʩʪʘʣʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʷʤ ʥʦʨʤʳ. ʉʨʦʢ ʣʝʯʝʥʠʷ ʚʝʟʜʝ ʩʦʩʪʘʚʣʷʣ ʪʨʦʝ ʩʫʪʦʢ, 
ʧʦʵʪʦʤʫ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʦʢʘʤ ʚʳʟʜʦʨʦʚʣʝʥʠʷ [2, ʩ. 86]. 

 

 
ʉʡʪ. 1. ʇʨʩʞʝʞʤʞʦʡʞ ʣʧʤʡʰʞʪʫʛʙ ʪʧʥʙʫʡʰʞʪʣʡʮ ʣʤʞʫʧʣ ʛ ʥʧʤʧʣʞ 

 (ʙʦʙʤʡʠʙʫʧʩ ʥʧʤʧʣʙ ʛʡʪʣʧʠʡʥʞʫʩʡʰʞʪʣʡʢ "ʊʧʥʙʫʧʪ-2ɻʃ") 
 

ʀʙʣʤʷʰʞʦʡʞ 
1. ɹʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʘʷ ʩʤʝʩʴ çʇʈɽɺɸʂʉè ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʳʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʧʨʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʤʘʩʪʠʪʦʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʯʘ ʜʦʙʘʚʢʠ ʧʝʨʦʨʘʣʴʥʦ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʦʝʥʠʷ ʚ ʜʦ-
ʟʝ 1 ʤʣ ʥʘ 100 ʣʠʪʨʦʚ ʚʦʜʳ ʚ ʪʝʯʝʥʠʝ 60 ʜʥʝʡ ʩʥʠʞʘʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʘʩʪʠʪʦʤ ʫ ʢʦʨʦʚ ʥʘ 70%. ʆʪ-
ʤʝʯʝʥʦ ʪʘʢ ʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʘ [6, ʩ. 12]. 

2. ɹʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʘʷ ʩʤʝʩʴ çʇʈɽɺɸʂʉè, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʢʣʠʥʠʯʝʩʢʦʛʦ 
ʩʝʨʦʟʥʦ-ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʘ ʫ ʢʦʨʦʚ ʚ ʜʦʟʝ 4 ʤʣ ʥʘ 100 ʣʠʪʨʦʚ ʚʦʜʳ ʥʝ ʪʦʣʴʢʦ ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪʩʷ 
ʞʠʚʦʪʥʳʤʠ, ʥʦ ʠ ʜʘʝʪ ʚʳʨʘʞʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ 
ʢʦʣʠʯʝʩʪʚʘ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʤʦʣʦʢʘ, ʪʦ ʝʩʪʴ ʧʦʣʥʦʤʫ ʚʳʟʜʦʨʦʚʣʝʥʠʶ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʥʘ ʰʝʩʪʦʡ ʜʝʥʴ ʣʝʯʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʣʝʯʝʥʠʝ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʦʙʘʚʢʠ çʇʈɽɺɸʂʉè ʧʨʠʚʦ-
ʜʠʣʦ ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʪʦʣʴʢʦ ʥʘ 12 ʜʝʥʴ [6, ʩ. 13]. 
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ǱǭǩǰǭǮǪǟǦǫ, ǱǭǩǰǭǮǪǟǦǫǭǦ* 
ǩǪǧǬǧǶǤǰǩǧǤ ǮǯǭǾǡǪǤǬǧǾ* ǣǧǟǢǬǭǰǱǧǩǟ* 
ǪǤǶǤǬǧǤ* ǮǯǭǳǧǪǟǩǱǧǩǟ 

ǢȍȊȍȁȇȌǿ ǰȍȓȇȞ ǟȌȃȏȄȄȁȌǿ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ ʄɻɸɺʄʠɹ ï ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ 
ʛ. ʄʦʩʢʚʘ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʍʨʘʤʦʚ ɸʣʝʢʩʝʡ ʇʘʨʘʤʦʥʦʚʠʯ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʌɻɹʆʋ ɺʆ ʄɻɸɺʄʠɹ ï ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ 

ʛ. ʄʦʩʢʚʘ 
 

 
ʊʦʢʩʦʧʣʘʟʤʦʟ ï ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʠʥʬʝʢʮʠʷ, ʧʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʚʳʟʳʚʘʝʤʘʷ ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ ʧʨʦʩʪʝʡʰʠʤʠ Toxoplasma gondii. ʇʨʦʪʝʢʘʝʪ ʟʘʙʦʣʝʚʘʥʠʝ ʦʩʪʨʦ, ʩ ʨʘʟ-
ʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ ʠʣʠ ʙʝʩʩʠʤʧʪʦʤʥʦ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɹʦʦʧʫʙʯʡʸ: ʧʘʨʘʟʠʪʘʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ð ʛʨʫʧʧʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ ʞʠʚʦʪ-
ʥʳʤʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʘʨʘʟʠʪ ʧʨʠʯʠʥʷʝʪ ʚʨʝʜ ʠʣʠ ʞʠʚʸʪ ʟʘ ʩʯʸʪ ʥʦʩʠʪʝʣʷ. ʊʦʢʩʦʧʣʘʟʤʦʟ ʩʨʝʜʠ ʥʠʭ ʦʜʥʦ 
ʠʟ ʩʘʤʳʭ ʦʧʘʩʥʳʭ ʧʝʨʝʥʦʩʠʤʳʭ ʦʜʥʦʢʣʝʪʦʯʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʧʝʨʝʜʘ-
ʚʘʪʴʩʷ ʧʦ ʥʘʩʣʝʜʩʪʚʫ, ʧʝʨʝʥʦʩʠʪʴʩʷ ʚ ʠʥʚʘʟʠʚʥʦʡ ʬʦʨʤʝ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʣʝʯʝʥʠʷ ʠʣʠ ʪʷʞʸʣʦʤ ʧʨʦʪʝ-
ʢʘʥʠʠ ʧʨʠʚʦʜʠʪ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ ʢʘʢ ʫ ʚʟʨʦʩʣʳʭ, ʪʘʢ ʠ ʫ ʜʝʪʝʡ ʚ ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʞʠʟʥʠ ʠ ʦʩʥʦʚʥʳʤ 
ʭʦʟʷʠʥʦʤ ʫ ʥʝʛʦ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʜʦʤʘʰʥʠʡ ʣʶʙʠʤʝʮ ï ʢʦʰʢʘ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʠʟʚʘʥʘ ʧʦ-
ʚʳʩʠʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʯʠʪʘʪʝʣʝʡ ʚ ʚʦʧʨʦʩʘʭ ʪʘʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʪʦʢʩʦʧʣʘʟʤʦʟ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʦʢʩʦʧʣʘʟʤʘ, ʪʦʢʩʦʧʣʘʟʤʦʟ, ʧʘʨʘʟʠʪʘʨʥʳʝ ʠʥʬʝʢʮʠʠ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʟʘʙʦʣʝ-
ʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʤʝʜʠʮʠʥʘ. 
 

TOXOPLASMA. TOXOPLASMOSIS, CLINICAL MANIFESTATIONS, DIAGNOSIS, TREATMENT, 
PREVENTION 

 
Golovina Sophia Andreyevna 

 
Scientific adviser: Khramov Alexey Paramonovich 

 
Abstract: Parasitic diseases are a group of diseases caused by parasitic animals in which the parasite causes 
harm or lives at the expense of the host. Toxoplasmosis among them is one of the most dangerous diseases 
carried by unicellular organisms, since it can be inherited, transferred in an invasive form, in the absence of 
treatment or severe course leads to death in both adults and children in the first weeks of life and its main host 
is a common pet cat. This article is intended to raise readers' awareness of the issues of such a disease as 
toxoplasmosis. 
Key words: toxoplasma, toxoplasmosis, parasitic infections of animals and humans, diseases during preg-
nancy, medicine. 
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ʊʦʢʩʦʧʣʘʟʤ ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʬʦʨʤ: ʦʦʮʠʩʪʘ(ʩʦ ʩʧʦʨʦʟʦʠʪʘʤʠ), ʮʠʩʪʘ(ʩ ʙʨʘʜʠʦ-
ʟʦʠʪʘʤʠ) ʠ ʪʘʭʠʦʟʦʠʪ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʦʢʩʦʧʣʘʟʤ ʧʨʦʠʩʭʦʜʠʪ ʩʨʝʜʠ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ ï ʧʪʠʮ ʠ ʤʣʝʢʦʧʠʪʘʶ-
ʱʠʭ. ʆʩʥʦʚʥʳʤ ʭʦʟʷʠʥʦʤ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʦʚʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʪʦʢʩʦʧʣʘʟʤ, ʷʚʣʷʶʪʩʷ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʢʦʰʘʯʴʠʭ. ʊʦʢʩʦʧʣʘʟʤʳ ʚʩʝʭ ʪʨʸʭ ʬʦʨʤ, ʧʦʧʘʜʘʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʝhʯʥʳʡ 
ʪʨʘʢʪ ʞʠʚʦʪʥʦʛʦ, ʧʨʦʥʠʢʘʶʪ ʚ ʢʣʝʪʢʠ ʵʧʠʪʝʣʠʷ ʢʠʰʝʯʥʠʢʘ. ʊʘʤ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʙʝʩʧʦʣʦʝ, ʪʘʢ ʠ ʧʦʣʦʚʦʝ 
ʨʘʟʤʥʦʞʝʥʠʝ ʧʘʨʘʟʠʪʘ. ʉʪʝʥʢʘ ʦʦʮʠʩʪʳ ʬʦʨʤʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʚʦʢʨʫʛ ʛʘʤʝʪ, ʠ ʥʝʟʨʝʣʘʷ ʦʦʮʠʩʪʘ ʧʦʧʘʜʘ-
ʝʪ ʚ ʧʨʦʩʚʝʪ ʢʠʰʝʯʥʠʢʘ ʢʦʰʢʠ ʧʦʩʣʝ ʨʘʟʨʳʚʘ ʢʣʝʪʢʠ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ. ɺʳʜʝʣʝʥʠʝ ʦʦʮʠʩʪ ʚʦ ʩʨʝʜʫ 
ʢʠʰʝʯʥʠʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʩ ʩʝʜʴʤʦʛʦ ʧʦ ʜʚʘʜʮʘʪʳʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʞʠʚʦʪʥʦʛʦ. ɼʦ ʧʦʣʥʦ-
ʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʝʪʝʥʠʷ ʟʘʨʘʟʥʦʩʪʠ ʦʦʮʠʩʪʘ ʜʦʣʞʥʘ ʨʘʟʚʠʚʘʪʴʩʷ ʚʥʝ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʛʦ ʚ ʪʝ-
ʯʝʥʠʝ ʦʪ ʦʜʥʦʛʦ ʜʦ ʧʷʪʠ ʜʥʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ 20 ʜʦ 24 ÁC. ʆʦʮʠʩʪʘ ʤʦʞʝʪ ʩʦ-
ʭʨʘʥʷʪʴʩʷ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʝʪ ʚ ʧʦʯʚʝ ʩʨʦʢʦʤ 
ʜʦ ʧʦʣʫʛʦʜʘ. ʋ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ ʚ ʚʝʨʭʥʠʭ ʦʪʜʝʣʘʭ ʢʠʰʝʯʥʠʢʘ ʠʟ ʦʦʮʠʩʪ ʚʳʭʦʜʷʪ ʩʧʦʨʦʟʦʠʪʳ, 
ʢʦʪʦʨʳʝ ʚʥʝʜʨʷʶʪʩʷ ʚ ʢʣʝʪʢʠ ʵʧʠʪʝʣʠʝʚ. ɺʥʫʪʨʠ ʥʠʭ ʧʘʨʘʟʠʪ ʧʨʦʜʦʣʞʘʝʪ ʠʥʪʝʥʩʠʚʥʦ ʜʝʣʠʪʴʩʷ, ʦʙʨʘ-
ʟʫʷ ʙʳʩʪʨʦ ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ ʪʘʭʠʟoʠʪʳ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʩʢʦʧʣʝʥʠʷ ʪʘʭʠʦʟʦʠʪʦʚ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʢʣʝʪ-
ʢʘʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʧʝʯʝʥʠ, ʣʝʛʢʠʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʢʦʧʣʝʥʠʷ ʧʘʨʘʟʠʪʦʚ ʢʣʝʪʢʘ ʨʘʟʨʫʰʘʝʪʩʷ ʠ 
ʦʩʚʦʙʦʜʠʚʰʠʝʩʷ ʪʘʭʠʟʦʠʪʳ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʩʦʩʝʜʥʠʝ ʢʣʝʪʢʠ ʠʣʠ ʨʘʟʥʦʩʷʪʩʷ ʧʦ ʦʨʛʘʥʠʟʤʫ. 

ɿʘʨʘʞʝʥʠʝ ʯʝʣʦʚʝʢʘ ʪʦʢʩʦʧʣʘʟʤʦʟʦʤ ʚʦʟʤʦʞʥʦ ʧʝʨʦʨʘʣʴʥʦ, ʧʫʪʸʤ ʧʦʝʜʘʥʠʷ ʟʘʨʘʞʸʥʥʦʛʦ ʤʷʩʘ 
ʞʠʚʦʪʥʳʭ, ʥʝ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ, ʢʦʥʪʘʢʪʘ ʩ ʛʨʷʟʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʧʣʦʭʦʡ ʧʝʨʚʠʯʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʧʠʪʴʷ ʟʘʨʘʞʸʥʥʦʡ ʚʦʜʳ. ɺʦʟʤʦʞʥʳʤ ʧʫʪʸʤ ʟʘʨʘʞʝʥʠʷ ʩʣʫʞʘʪ ʢʦʥʪʘʢʪʳ 
ʟʘʛʨʷʟʥʸʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦ ʩʣʠʟʠʩʪʳʤʠ ʦʙʦʣʦʯʢʘʤʠ ʠ ʨʘʥʘʤʠ. ɼʣʷ ʣʠʮ ʩ ʧʦʥʠʞʝʥʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ 
ʚʦʟʤʦʞʥʦ ʟʘʨʘʞʝʥʠʝ ʧʫʪʸʤ ʧʝʨʝʩʘʜʢʠ ʦʨʛʘʥʦʚ ʠʣʠ ʧʝʨʝʣʠʚʘʥʠʷ ʢʨʦʚʠ ʦʪ ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʪʦʢʩʦʧʣʘʟ-
ʤʦʟʦʤ ʯʝʣʦʚʝʢʘ. ʊʘʢʞʝ, ʙʳʚʘʶʪ ʩʣʫʯʘʠ ʟʘʨʘʞʝʥʠʝ ʨʝʙʸʥʢʘ ʪʦʢʩʦʧʣʘʟʤʦʟʦʤ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ ʤʘʪʝʨʠ, ʚ 
ʩʣʫʯʘʝ ʝʩʣʠ ʪʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʠʥʬʝʢʮʠʠ. ʇʨʠ ʟʘʨʘʞʝʥʠʠ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ 
ʪʦʢʩʦʧʣʘʟʤʦʟ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 15ï20% ʩʣʫʯʘʝʚ, ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʦʢʘʟʳʚʘʶʪʩʷ 
ʦʢʦʣʦ 65% ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʥʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʙʝʟ ʚʳʨʘʞʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ. ʋ ʞʝʥʱʠʥ, ʠʥʬʠ-
ʮʠʨʦʚʘʥʥʳʭ ʜʦ 
ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʨʦʢʦʤ ʦʪ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʚʥʫʪʨʠʫʪʨʦʙʥʦʝ ʧʦʨʘʞʝʥʠʝ ʧʣʦʜʘ ʥʝ ʥʘʩʪʫʧʘʝʪ. 

ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʫʧʣʪʧʨʤʙʠʥʧʠʙ: 
I. ʇʦ ʩʧʦʩʦʙʫ ʠʥʬʠʮʠʨʦʚʘʥʠʷ: 
1. ʇʨʠʦʙʨʝʪʝʥʥʳʡ ʪʦʢʩʦʧʣʘʟʤʦʟ. 
2. ɺʨʦʞʜʝʥʥʳʡ ʪʦʢʩʦʧʣʘʟʤʦʟ. 

II. ʇʦ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ: 
1. ʆʩʪʨʘʷ ʬʦʨʤʘ 
2. ʇʝʨʚʠʯʥʦ- ʠ ʚʪʦʨʠʯʥʦ-ʣʘʪʝʥʪʥʘʷ ʬʦʨʤʳ 
3. ʇʝʨʚʠʯʥʦ- ʠ ʚʪʦʨʠʯʥʦ-ʭʨʦʥʠʯʝʩʢʘʷ ʬʦʨʤʳ 

ʃʤʡʦʡʰʞʪʣʡʞ ʨʩʧʸʛʤʞʦʡʸ: 
ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʪʦʢʩʦʧʣʘʟʤ ʜʣʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʪ ʜʚʝʥʘʜʮʘʪʠ ʜʦ ʯʝʪʳʨʥʘʜʮʘʪʠ ʜʥʝʡ. 

ʇʝʨʚʠʯʥʦ-ʣʘʪʝʥʪʥʳʡ ʪʦʢʩʦʧʣʘʟʤʦʟ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠʥʬʠʮʠʨʦʚʘʥʠʠ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘ-
ʝʚ ʦʨʛʘʥʠʟʤ ʟʘʨʘʞʸʥʥʦʛʦ ʚʳʨʘʙʘʪʳʚʘʝʪ ʘʥʪʠʪʝʣʘ ʠ ʬʦʨʤʠʨʫʝʪ ʜʦʩʪʘʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ, ʢʣʠʥʠʯʝʩʢʠʝ 
ʧʨʦʷʚʣʝʥʠʷ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʨʠ ʨʝʟʢʦʤ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ ʧʝʨʚʠʯʥʦ-ʣʘʪʝʥʪʥʳʡ ʪʦʢ-
ʩʦʧʣʘʟʤʦʟ ʪʘʢʞʝ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʚ ʦʩʪʨʳʡ ʠʣʠ ʧʝʨʚʠʯʥʦ-ʭʨʦʥʠʯʝʩʢʠʡ. ɺ ʙʦʣʝʝ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ, ʧʨʠ ʧʝʨ-
ʚʠʯʥʦʤ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʦʩʪʨʘʷ ʠʣʠ ʧʝʨʚʠʯʥʦ-ʭʨʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘ ʪʦʢʩʦʧʣʘʟʤʦʟʘ. 

ʇʨʠ ʨʘʟʚʠʪʠʠ ʦʩʪʨʦʛʦ ʪʦʢʩʦʧʣʘʟʤʦʟʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʚʠʯʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦ-
ʪʝʢʘʝʪ ʩ ʨʘʟʚʠʪʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʟʨʠʪʝʣʴʥʳʭ ʥʝʨʚʦʚ, ʯʘʩʪʠʯʥʦʡ ʫʪʨʘʪʦʡ ʧʦʜʚʠʞʥʦʩʪʠ 
ʢʦʥʝʯʥʦʩʪʝʡ, ʧʦʣʥʳʤ ʧʘʨʘʣʠʯʦʤ ʢʦʥʝʯʥʦʩʪʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʪʝʣʘ, ʚʦʩʧʘʣʝʥʠʝʤ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ, ʘ 
ʪʘʢʞʝ ʩ ʪʠʬʦʧʦʜʦʙʥʳʤʠ ʚʳʩʳʧʘʥʠʷʤʠ ʚ ʚʠʜʝ ʧʷʪʥʠʩʪʦʡ ʨʦʟʦʚʦʡ ʩʳʧʠ. ʆʩʪʨʳʡ ʪʦʢʩʦʧʣʘʟʤʦʟ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ. 

ʇʨʠ ʧʝʨʚʠʯʥʦ-ʭʨʦʥʠʯʝʩʢʦʤ ʪʦʢʩʦʧʣʘʟʤʦʟʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ, ʫ ʟʘʨʘʞʸʥʥʳʭ 
ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʦʙʱʝʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʧʦʨʘʞʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʩʝʨʜʝʯʥʦ-
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ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʫʚʝʣʠʯʝʥʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʧʝʯʝʥʠ ʠ/ʠʣʠ ʩʝʣʝʟʝʥʢʠ, ʥʘʨʫʰʝ-
ʥʠʝ ʬʫʥʢʮʠʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʨʘʞʝʥʠʝ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ʇʨʦʷʚʣʷʝʪʩʷ ʦʙʱʘʷ ʩʣʘʙʦʩʪʴ, ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʫʭʫʜʰʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ ʠ 
ʩʝʨʜʮʝʙʠʝʥʠʷ, ʙʦʣʠ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ, ʙʦʣʠ ʚ ʩʫʩʪʘʚʘʭ ʠ ʤʳʰʮʘʭ, ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʩʥʠʞʝʥʠʝ ʧʘ-
ʤʷʪʠ ʠ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʥʝʚʨʦʟʧʦʜʦʙʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. ɺʪʦʨʠʯʥʦ-ʭʨʦʥʠʯʝʩʢʠʡ ʪʦʢ-
ʩʦʧʣʘʟʤʦʟ ʧʨʦʪʝʢʘʝʪ ʩʭʦʜʥʦ ʩ ʧʝʨʚʠʯʥʳʤ, ʦʜʥʘʢʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʨʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ 
ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ. 

ɺʨʦʞʜʸʥʥʳʡ ʪʦʢʩʦʧʣʘʟʤʦʟ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʣʘʪʝʥʪʥʦ ʠʣʠ ʭʨʦʥʠʯʝʩʢʠ. ʆʩʪʨʘʷ ʬʦʨʤʘ ʧʨʦ-
ʪʝʢʘʝʪ ʢʘʢ ʪʷʞʝʣʦʝ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʝʩʷ ʯʝʨʝʟ ʢʨʦʚʴ ʠʣʠ ʣʠʤʬʫ, ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʩʠʤʧʪʦʤʘʤʠ ʵʥʮʝʬʘ-
ʣʠʪʘ ï ʨʝʟʢʠʡ ʧoʜʲ±ʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʫʜʦʨʦʛʠ ʠ ʨʚʦʪʘ, ʚʷʣʦʩʪʴ, ʥʘʨʫʰʝʥʠʷ ʜʳʭʘʥʠʷ ʠ ʩʝʨʜʮʝʙʠʝʥʠʷ, 
ʧʦʪʝʨʷ ʢʦʦʨʜʠʥʘʮʠʠ, ʯʘʩʪʠʯʥʘʷ ʫʪʨʘʪʘ ʧʦʜʚʠʞʥʦʩʪʠ ʢʦʥʝʯʥʦʩʪʝʡ. ɼʣʷ ʥʝʸ ʭʘʨʘʢʪʝʨʥʳ ʠʥʪʦʢʩʠʢʘʮʠʷ, 
ʣʠʭʦʨʘʜʢʘ, ʩʳʧʴ, ʧʦʨʘʞʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʛʣʘʟ. ʋʚʝʣʠʯʠʚʘʶʪʩʷ ʧʝʯʝʥʴ, ʩʝ-
ʣʝʟʝʥʢʘ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ. ɿʘʙʦʣʝʚʘʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʤʝʨʪʠ ʨʝʙʸʥʢʘ ʚ 
ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʞʠʟʥʠ. ɼʦʚʦʣʴʥʦ ʨʝʜʢʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʝʨʝʭʦʜʠʪ ʚʦ ʚʪʦʨʠʯʥʦ-ʭʨʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ. ʋ 
ʙʦʣʴʥʳʭ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʦʪʩʪʘʚʘʥʠʝ ʚ ʫʤʩʪʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ, ʯʘʩʪʠʯʥʘʷ ʫʪʨʘʪʘ ʧʦʜʚʠʞʥʦʩʪʠ ʢʦʥʝʯ-
ʥʦʩʪʝʡ, ʧʘʨʘʣʠʯʠ, ʵʧʠʣʝʧʪʠʬʦʨʤʥʳʝ ʧʨʠʧʘʜʢʠ, ʚʦʩʧʘʣʝʥʠʝ ʩʦʩʫʜʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠʣʠ ʩʝʪʯʘʪʢʠ ʛʣʘʟ. 
ʊʘʢʞʝ, ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʧʣʦʜʘ: ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʯʝʨʝʧʘ ʠ ʛʦʣʦʚʥʦʛʦ 
ʤʦʟʛʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʣʝʡ ʢʘʣʴʮʠʷ ʚ ʤʷʛʢʠʭ ʪʢʘʥʷʭ, ʦʪʩʪʘʚʘʥʠʝ ʚ ʫʤʩʪʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ. 

ʈʘʟʚʠʪʠʝ ʪʦʢʩʦʧʣʘʟʤʦʟʘ ʚʦʟʤʦʞʥʦ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʧʨʦʷʚʣʷʝʪʩʷ ʟʘʙʦʣʝʚʘʥʠʝ 
ʚ ʚʠʜʝ ʚʦʩʧʘʣʝʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ, ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʛʢʠʭ, ʚʦʩʧʘ-
ʣʝʥʠʷ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ, ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ. ʊʦʢʩʦʧʣʘʟʤʦʟ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 
ʠʟ ʧʨʠʟʥʘʢʦʤ ʉʇʀɼʘ 

ɽʡʙʜʦʧʪʫʡʣʙ: 
ʆʙʥʘʨʫʞʝʥʠʝ ʪʦʢʩʦʧʣʘʟʤ ʚʦʟʤʦʞʥʦ ʤʠʢʨʦʩʢʦʧʠʝʡ ʦʙʨʘʟʮʦʚ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʚʳʜʝʣʝʥʠʷ ʠʭ ʠʟ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʥʘ ʜʝʩʷʪʠ-ʦʜʠʥʥʘʜʮʘʪʠ ʩʫʪʦʯʥʳʭ ʢʫʨʠʥʳʭ 
ʵʤʙʨʠʦʥʘʭ ʠʣʠ ʢʣʝʪʢʘʭ HeLa (Helacyton gartleri). ɺ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 
ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʪʝʩʪʳ ʜʣʷ ʧʨʠʞʠʟʥʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʪʦʢʩʦʧʣʘʟʤʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʥʘʨʫʞʠʪʴ ʥʘʣʠʯʠʝ 
ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ: ʨʝʘʢʮʠʶ ʩʚʷʟʳʚʘʥʠʷ ʢʦʤʧʣʝʤʝʥʪʘ, ʨʝʘʢʮʠʶ ʥʝ-
ʧʨʷʤʦʡ ʠʤʤʫʥʦʬʣʶoʨʝʩʮʝʥʮʠʠ, ʨʝʘʢʮʠʶ ʥʝʧʨʷʤʦʡ ʘʛʛʣʶʮʠʥʘʮʠʠ, ʨʝʘʢʮʠʶ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘ-
ʣʠʟʘ. ɹʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʘʨʘʟʠʪʘ ʠʤʝʝʪ ʩʠʩʪʝʤʘ ʚʳʷʚʣʝʥʠʷ ɼʅʂ ʪʦʢʩʦʧʣʘʟʤ ʤʝ-
ʪʦʜʦʤ ʇʎʈ (ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ) ʩ ʧʨʘʡʤʝʨʘʤʠ, ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ ʬʨʘʛʤʝʥʪʘ ɼʅʂ ʜʘʥʥʦʛʦ 
ʧʘʨʘʟʠʪʘ. 

ʄʞʰʞʦʡʞ: 
ʃʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʣʝʜʫʝʪ ʧʦʣʥʦʩʪʴʶ ʩʦʙʣʶʜʘʪʴ ʥʘʟʥʘʯʝʥʥʳʡ ʧʣʘʥ ʣʝʯʝʥʠʷ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʧʨʝ-
ʨʳʚʘʷ ʝʛʦ. ʃʶʙʘʷ ʭʘʣʘʪʥʦʩʪʴ ʩʦ ʩʪʦʨʦʥʳ ʚʨʘʯʝʡ ʠ ʧʘʮʠʝʥʪʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʵʧʠʜʝʤʠʠ ʠ ʰʠʨʦ-
ʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʝʩʦʙʣʶʜʝʥʠʝ ʢʫʨʩʘ ʠ ʧʣʘʥʘ ʣʝʯʝʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚ-
ʣʝʥʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʧʘʨʘʟʠʪʘ. ɺ ʣʝʯʝʥʠʠ ʦʩʪʨʳʭ ʬʦʨʤ ʫ ʚʟʨʦʩʣʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʭʣʦʨʠʜʠʥ (ʧʠ-
ʨʠʤʝʪʘʤʠʥ, ʪʠʥʜʫʨʠʥ, ʜʘʨʘʧʨʠʤ ʚ ʚʘʨʠʘʥʪʘʭ) ʚ ʧʝʨʚʳʝ ʜʚʘ ʜʥʷ ʧʦ 100 ʤʛ ʚ ʩʫʪʢʠ, ʟʘʪʝʤ ʧʦ 75 ʤʛ ʚ ʩʫʪ-
ʢʠ ʚʤʝʩʪʝ ʩ ʬʘʥʩʠʜʘʨʦʤ ʧʦ 2 ʛ ʚ ʩʫʪʢʠ ʠ ʪʝʪʨʘʮʠʢʣʠʥʦʤ ʧʦ 1,2 ʛ ʚ ʩʫʪʢʠ ʜʦ ʜʝʩʷʪʦʛʦ ʜʥʷ ʙʝʟʣʠʭʦʨʘʜʦʯ-
ʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʣʝʯʝʥʠʷ. ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʪʦʢʩʦʧʣʘʟʤʦʟʝ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʦʙʦʩʪʨʝʥʠʷ ʙʦʣʝʟʥʠ 
ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʂʫʨʩ ʣʝʯʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʮʠʢʣʦʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 
ʧʷʪʴ ʜʥʝʡ ʢʘʞʜʳʡ, ʧʝʨʝʨʳʚ ʤʝʞʜʫ ʮʠʢʣʘʤʠ ʦʪ ʩʝʤʠ ʜʦ ʜʝʩʷʪʠ ʜʥʝʡ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʫʨʩʘ, ʙʦʣʴʥʳʤ 
ʥʘʟʥʘʯʘʝʪʩʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ ʪʦʢʩʦʧʣʘʟʤʠʥʦʤ, ʠʤʝʶʱʠʤ ʢʦʤʧʣʝʢʩ ʚʩʝʭ ʘʥʪʠʛʝʥʦʚ ʪʦʢʩʦʧʣʘʟʤ. ʃʝʯʝʥʠʝ 
ʙʝʨʝʤʝʥʥʳʭ ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠ ʧʦʩʣʝ ʜʚʘʜʮʘʪʦʡ ʥʝʜʝʣʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʨʝʢʨʘʱʘʝʪʩʷ ʟʘ 
ʚʦʩʝʤʥʘʜʮʘʪʴ-ʜʚʘʜʮʘʪʴ ʜʥʝʡ ʜʦ ʨʦʜʦʚ. ʃʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʪʦʢʩʦʧʣʘʟʤʦʟʦʤ ʧʨʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʧʨʦʚʦ-
ʜʠʪʩʷ ʪʝʤʠ ʞʝ ʧʨʝʧʘʨʘʪʘʤʠ, ʢʫʨʩ ʜʣʠʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʸʭ ʥʝʜʝʣʴ. 

ʅʞʩʴ ʨʩʧʭʡʤʙʣʫʡʣʡ: 
ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʦʢʩʦʧʣʘʟʤ ʷʚʣʷʶʪʩʷ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠʣʠ ʫʧʦʪʨʝʙʣʝʥʥʳʝ ʚ ʩʳʨʦʤ ʚʠʜʝ, ʧʦʝʜʘʥʠʝ ʥʝʤʳʪʳʭ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ, ʠʩ-



244 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʧʦʩʣʝ ʨʝʟʢʠ ʩʳʨʦʛʦ ʤʷʩʘ ʥʦʞʝʡ ʠ ʨʘʟʜʝʣʦʯʥʳʭ ʜʦʩʦʢ. 
ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʩʝʭ ʬʦʨʤ ʪʦʢʩʦʧʣʘʟʤʦʟʘ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʣʠʯʥʦʡ ʛʠʛʠʝʥʳ, ʘ ʪʘʢʞʝ ʧʨʘ-
ʚʠʣʘ ʫʭʦʜʘ ʟʘ ʜʦʤʘʰʥʝʡ ʢʦʰʢʦʡ. ʉʣʝʜʫʝʪ ʥʝ ʚʳʧʫʩʢʘʪʴ ʜʦʤʘʰʥʠʭ ʢʦʰʝʢ ʥʘ ʫʣʠʮʫ, ʢʦʨʤʠʪʴ ʛʦʪʦʚʳʤʠ 
ʢʦʨʤʘʤʠ, ʥʝ ʢʦʨʤʠʪʴ ʩʳʨʳʤ ʤʷʩʦʤ, ʘ ʚ ʩʣʫʯʘʝ ʢʦʨʤʣʝʥʠʷ ʥʘʪʫʨʘʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ ï ʚʘʨʠʪʴ ʤʷʩʦ ʙʝʟ 
ʜʦʙʘʚʣʝʥʠʷ ʩʦʣʠ, ʥʝ ʨʝʞʝ ʨʘʟʘ ʚ ʜʝʥʴ ʪʱʘʪʝʣʴʥʦ ʦʯʠʱʘʪʴ ʢʦʰʘʯʠʡ ʣʦʪʦʢ. ʏʘʩʪʴʶ ʤʝʨ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʟʘ ʙʝʟʜʦʤʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ɹʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ, ʤʘʣʝʥʴʢʠʤ ʜʝʪʷʤ ʠ ʣʶ-
ʜʷʤ ʩ ʦʩʣʘʙʣʝʥʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʢʦʥʪʘʢʪʘ ʩ ʦʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʛʨʷʟ-
ʥʝʥʳ ʦʪʭʦʜʘʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʰʝʢ. 
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ʪʠʢʠ/ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 
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ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
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ʘʩʩʠʩʪʝʥʪ 
ʌɻɹʆʋ ɺʆ çʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʚʦʜʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʦʩʥʦʚʫ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʱʠʭʩʷ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ 
ʞʠʚʦʪʥʳʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʦʟʥʠʢʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. [1,  ʩ. 4] 
ʄʘʩʪʠʪ ï ʧʦʣʠʵʪʠʦʣʦʛʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʝʩʪʝʩʪʚʝʥ-
ʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢʦʨʦʚ ʩ ʫʯʘʩʪʠʝʤ ʙʦʣʝʝ 140 ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ 
ʤʠʢʨʦʬʣʦʨʳ. [2, ʩ. 289] 

 

ɹʦʦʧʫʙʯʡʸ: ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʪʠʪʥʦʛʦ ʤʦʣʦʢʘ. ʄʦʣʦʢʦ 
ʦʪʙʠʨʘʣʦʩʴ ʚ ʩʪʝʨʠʣʴʥʳʝ ʝʤʢʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʩʝʚʦʚ ʩ ʮʝʣʴʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʷ. ʇʦ-
ʩʢʦʣʴʢʫ ʥʘ ʩʢʦʪʦʚʦʜʯʝʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʣʝʯʝʥʠʷ 
ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʪʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʝʩʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ ʮʝ-
ʣʴʶ ʜʘʣʴʥʝʡʰʝʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʭʝʤʳ ʣʝʯʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʠʢʨʦʙʠʦʣʦʛʠʷ, ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʢʦʣʦʥʠʠ, ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʘʥʪʠʙʠʦʪʠʢʠ, 
ʚʦʩʧʘʣʝʥʠʝ, ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʤʘʩʪʠʪ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʣʦʢʘ. 
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Abstract: the paper presents microbiological studies of mastitis milk. Milk was taken into sterile containers for 
sowing in order to identify the pathogen. Since antibacterial drugs are used at the cattle breeding enterprise to 
treat this disease, a test was also conducted to determine antibiotic sensitivity in order to further adjust the 
treatment regimen. 
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦʩʧʘʣʝʥʠʝ ʚʳʤʝʥʠ ʩʦʩʪʘʚʣʷʝʪ 30 % ʦʪ ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʨʘʟ-
ʤʥʦʞʝʥʠʷ ʫ ʢʦʨʦʚ. ʉʣʝʜʩʪʚʠʝʤ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʙʦʣʴ, ʦʪʸʢ ʚʳʤʝʥʠ, ʞʘʨ, ʧʦʢʨʘʩʥʝʥʠʝ, 
ʚʦʟʥʠʢʘʶʱʠʝ ʫ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 
ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʚʳʙʨʘʢʦʚʢʝ ʞʠʚʦʪʥʳʭ, ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʴʥʳʤ ʟʘʪʨʘ-
ʪʘʤ ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ, ʣʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʫ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. [3, ʩ. 171] 

ʄʘʩʪʠʪʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ, 
ʦʜʥʘʢʦ ʯʘʱʝ ʚʩʝʛʦ ʚʦʟʥʠʢʘʶʪ ʩʨʝʜʠ ʢʦʨʦʚ. ʈʘʟʚʠʚʘʝʪʩʷ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ, 
ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪ ʥʝʧʨʘʚʠʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝ-
ʞʠʤ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ ʞʠʚʦʪʥʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʤʦʮʠʦʥʘ, ʥʘʨʫʰʝʥʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʘʚʠʣ 
ʩʨʝʜʠ ʧʝʨʩʦʥʘʣʘ, ʥʘʨʫʰʝʥʠʷ ʚ ʢʦʨʤʣʝʥʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʙʘʚʦʢ ʠʣʠ ʙʳʩʪʨʳʡ 
ʧʝʨʝʭʦʜ ʦʪ ʦʜʥʦʛʦ ʚʠʜʘ ʢʦʨʤʘ ʢ ʜʨʫʛʦʤʫ, ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʪʝʭʥʦʣʦʛʠ ʜʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʥʳʡ ʠʤ-
ʤʫʥʠʪʝʪ ʞʠʚʦʪʥʳʭ ʠ ʨʘʟʣʠʯʥʳʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʵʥʜʦʤʝʪʨʠʪ. [4, ʩ. 104] 

 ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʪʠʪʦʚ ʷʚʣʷʝʪʩʷ ʧʦʧʘʜʘʥʠʝ ʚ 
ʤʦʣʦʯʥʫʶ ʞʝʣʝʟʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʠʜʫ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʪʠʪʦʚ. ʇʦ ʩʪʘʪʠ-
ʩʪʠʢʝ ʦʢʦʣʦ 85 % ʚʩʝʭ ʩʣʫʯʘʝʚ ʧʨʦʷʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʢʦʨʦʚ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʥʥʦ ʥʘ ʤʠʢ-
ʨʦʙʥʳʡ ʬʘʢʪʦʨ. ʉʨʝʜʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʨʘʟʚʠʪʠʝ ʤʘʩʪʠʪʘ 
ʚʳʜʝʣʷʶʪ ʟʦʣʦʪʠʩʪʳʡ ʩʪʘʬʠʣʦʢʦʢʢ, ʩʪʨʝʧʪʦʢʦʢʢ (Streptococcus agalactiae), ʘ ʪʘʢʞʝ ʢʠʰʝʯʥʫʶ ʧʘʣʦʯʢʫ 
(Escherichia coli). [5, ʩ. 97] 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʧʘ-
ʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʦʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʤʘʩʪʠʪ ʢʦʨʦʚ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʷʜʘ ʣʝʯʝʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʩʦʙʝʥʥʦ ʩʦʜʝʨʞʘʱʠʭ ʘʥʪʠʙʠʦʪʠʢʠ, ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ 
ʠ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ. ʂ ʪʦʤʫ ʞʝ, ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʤʥʦʛʠʭ ʧʨʦʪʠʚʦʤʘʩʪʠʪʥʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʨʝʪʝʨʧʝʚʘʶʪ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʝ ʫʙʳʪʢʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʢʘ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʙʦʣʝʝ ʩʦ-
ʚʝʨʰʝʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʣʠ ʙʳ ʚ ʩʝʙʷ ʨʝʛʫʣʷʨʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠ ʣʝ-
ʯʝʥʠʝ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʦʙʣʶʜʝʥʠʝ ʩʪʨʦʛʠʭ ʤʝʨ ʪʝʭʥʦʣʦʛʠʡ ʜʦʝʥʠʷ, ʥʘʜʝʞʥʦʡ ʜʝʟʠʥʬʝʢʮʠʠ ʜʦʠʣʴ-
ʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʝʨʝʜ ʜʦʡʢʦʡ ʠ ʩʘʥʠʪʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʦʩʢʦʚ ʚʳʤʝʥʠ ʧʦʩʣʝ ʜʦʝʥʠʷ. ʅʠʟʢʘʷ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʚʷʟʘʥʘ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʠʭ ʨʘʟʨʘʙʦʪʢʠ. ʇʦʠʩʢ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʨʘʥʥʝʡ 
ʜʠʘʛʥʦʩʪʠʢʠ ʚʦʩʧʘʣʝʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʚʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʣʝʯʝʙʥʳʭ ʧʨʝʧʘʨʘ-
ʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʭʝʤ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʘʩʪʠʪʘ, ʙʝʟʫʩʣʦʚʥʦ, ʘʢʪʫʘʣʴʥʳ ʠ ʚ 
ʥʘʰʝ ʚʨʝʤʷ. [6, ʩ. 119] 

ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʢ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʭʦʟʷʡʩʪʚʝ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʙʝʙʰʡ: 
1. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʪʠʥʢʪʦʨʠʘʣʴʥʳʝ ʠ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʤʘʩʪʠʪʥʦʤ ʤʦʣʦʢʝ. 
2. ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʘʩʪʠʪʘ. 
ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʯʸʨʥʦ-ʧʸʩʪʨʳʝ ʢʦʨʦʚʳ ʥʘ ʨʘʟʥʳʭ ʩʪʘ-

ʜʠʷʭ ʣʘʢʪʘʮʠʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5 ʜʦ 6 ʣʝʪ ʩ ʞʠʚʦʡ ʤʘʩʩʦʡ 510ï550 ʢʛ. ɹʳʣʠ ʚʟʷʪʳ ʯʝʪʳʨʝ ʧʨʦʙʳ ʤʦʣʦʢʘ 
ʦʙʲʝʤʦʤ 10 ʤʣ ʩ ʢʘʞʜʦʡ ʙʦʣʴʥʦʡ ʤʘʩʪʠʪʦʤ ʢʦʨʦʚʳ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʦʩʴ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ 
ʩʦʩʢʦʚ ʚʳʤʝʥʠ. ɼʣʷ ʚʟʷʪʠʷ ʧʨʦʙʳ ʤʦʣʦʢʘ ʥʝʦʙʭʦʜʠʤʳ ʩʪʝʨʠʣʴʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʘʥʘʣʠʟʦʚ 60ʤʣ ʠ 
ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʘʣʬʝʪʢʠ. ɺ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʪʠʪʨʦʚʘʥʠʝ ʤʦʣʦʢʘ ʠ 
ʧʨʦʚʝʜʝʥ ʩʣʦʞʥʳʡ ʤʝʪʦʜ ʧʦʩʝʚʘ ʥʘ ʩʨʝʜʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʢʫʙʘʮʠʝʡ. ɺ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʝʣʘʣʠ 
ʧʦʩʝʚʳ ʥʘ ʤʷʩʦʧʝʧʪʦʥʥʦʤ ʘʛʘʨʝ (ʄʇɸ) ʠ ʤʷʩʦʧʝʧʪʦʥʥʦʤ ʙʫʣʴʦʥʝ (ʄʇɹ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʵʨʦʙʥʳʭ 
ʤʠʢʨʦʙʦʚ. ʉʨʝʜʘ ʕʥʜʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ; ʩʦʣʝʚʦʡ ʘʛʘʨ ï ʵʣʝʢʪʠʚʥʘʷ ʩʨʝʜʘ ʜʣʷ ʩʪʘʬʠ-
ʣʦʢʦʢʢʦʚ. ʉʨʝʜʘ ʏʘʧʝʢʘ ï ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʣʝʩʥʝʚʳʭ ʠ ʜʨʦʞʞʝʧʦʜʦʙʥʳʭ ʛʨʠʙʦʚ. ʇʦʩʝʚʳ ʠʥʢʫʙʠ-
ʨʦʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +37 Áʉ ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʢ. ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʄʇɹ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʥʘʙʣʶ-
ʜʘʣʩʷ ʧʨʠʜʦʥʥʳʡ ʨʦʩʪ ʚ ʚʠʜʝ ʙʝʣʦʛʦ ʦʩʘʜʢʘ, ʯʪʦ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.            

3.%09Ткачев,%20М.%20А.%20Основные%20принципы%20профилактики%20мастита%20у%20коров%20/%20М.%20А.%20Ткачев,%20Л.%20В.%20Тка-чева%20/%20Актуальные%20проблемы%20ветеринарии%20и%20интенсивного%20животноводства:%20материалы%20национальной%20научно-практической%20конференции%20с%20международным%20участием,%20посвященной%20Сборник%20научных%20трудов%20КНЦЗВ.%20–%202023.%20–%20Т.%2012.%20-%20№%202%20Collection%20of%20Scientific%20Papers%20of%20KRCAHVM.%202023.%20Vol.%2012.%20№%202%20143%20памяти%20доктора%20биологических%20наук,%20профессора%20Е.%20П.%20Ващекина.%20Часть%20I.%20–%20Брянск:%20Брянский%20государственный%20аграрный%20университет,%202021.%20–%20С.%20187–191.
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ʉʡʪ. 1. ʈʩʡʝʧʦʦʴʢ ʩʧʪʫ ʦʙ ʅʈɺ 

 
ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʠ ʦʢʨʘʰʝʥʥʦʛʦ ʦʩʘʜʢʘ ʥʘʙʣʶʜʘʣʠʩʴ ʤʠʢʨʦʢʦʢʢʠ ʠ ʜʠʧʣʦʢʦʢʢʠ. 
ɺ ʦʜʥʦʡ ʧʨʦʙʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʠʬʬʫʟʥʦʝ (ʪʦʯʝʯʥʦʝ) ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩ ʦʙʨʘ-

ʟʦʚʘʚʰʝʡʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʮʝʣʠʷ ʚ ʚʠʜʝ ʚʘʪʳ (ʨʠʩ. 2). 
 

 
ʉʡʪ. 2. ɽʡʭʭʬʠʦʧ-ʫʧʰʞʰʦʴʢ ʩʧʪʫ ʦʙ ʅʈɺ ʛ ʨʩʧʚʞ ˊ 3 

 
ʅʘ ʄʇɹ ʩ ʜʠʬʬʫʟʥʦ-ʪʦʯʝʯʥʳʤ ʨʦʩʪʦʤ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʪʨʝʧʪʦʢʦʢʢʠ (ʨʠʩ. 3). 
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 
ʉʡʪ. 3. ʊʫʩʞʨʫʧʣʧʣʣʡ ʡʠ ʅʈɺ ʪ ʨʩʧʚʴ ˊ 3, ʬʛ. 700 

 
ʅʘ ʨʠʩʫʥʢʝ 4 ʚ ʯʘʰʢʝ ʇʝʪʨʠ ʩ ʄʇɸ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʪʨʠ ʢʦʣʦʥʠʠ. ʇʝʨʚʘʷ ʢʦʣʦʥʠʷ ʠʤʝʣʘ ʢʨʫʛ-

ʣʫʶ ʬʦʨʤʫ ʨʘʟʤʝʨʦʤ 4ʤʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 1 ʰʪʫʢʘ, ʧʣʦʩʢʠʡ ʨʝʣʴʝʬ, ʤʦʣʦʯʥʦ-ʞʝʣʪʳʡ ʮʚʝʪ, ʟʫʙʯʘʪʳʝ 
ʢʨʘʷ, ʤʘʪʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʤʝʣʢʦʟʝʨʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʦʣʦʥʠʷ R ʪʠʧʘ.  

ɺʪʦʨʘʷ ʢʦʣʦʥʠʷ ʠʤʝʣʘ ʢʨʫʛʣʫʶ ʬʦʨʤʫ ʨʘʟʤʝʨʦʤ 1,5 ʤʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 1 ʰʪʫʢʘ, ʧʣʦʩʢʠʡ ʨʝʣʴʝʬ, 
ʤʦʣʦʯʥʦ-ʙʝʣʳʡ ʮʚʝʪ, ʨʦʚʥʳʝ ʢʨʘʷ, ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʦ-
ʣʦʥʠʷ S ʪʠʧʘ.  

ʊʨʝʪʴʷ ʢʦʣʦʥʠʷ ʠʤʝʣʘ ʢʨʫʛʣʫʶ ʬʦʨʤʫ ʨʘʟʤʝʨʦʤ 1ʤʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 72 ʰʪʫʢʠ, ʚʳʧʫʢʣʳʡ ʨʝʣʴʝʬ, 
ʞʝʣʪʦ-ʦʨʘʥʞʝʚʳʡ ʮʚʝʪ, ʨʦʚʥʳʝ ʢʨʘʷ, ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ 
ʢʦʣʦʥʠʷ S ʪʠʧʘ. 

 

 
ʉʡʪ. 4. ʉʧʪʫ ʣʧʤʧʦʡʢ ʦʙ ʅʈɹ ʛ ʨʩʧʚʞ ˊ 2 
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ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʠ ʦʙʥʘʨʫʞʠʣʠ ʙʘʢʪʝʨʠʠ ʩʪʘʬʠʣʦʢʦʢʢʠ (ʨʠʩ. 5).  
 

 
ʉʡʪ. 5. ʊʫʙʭʡʤʧʣʧʣʣʡ ʡʠ ʨʩʧʚʴ ˊ 2, ʬʛ. 700 

 
ʅʘ ʨʠʩʫʥʢʝ 6 ʚ ʯʘʰʢʝ ʇʝʪʨʠ ʩ ʄʇɸ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʦʜʥʫ ʢʦʣʦʥʠʶ, ʢʦʪʦʨʘʷ ʠʤʝʣʘ ʢʨʫʛʣʫʶ 

ʬʦʨʤʫ ʨʘʟʤʝʨʦʤ 1ʤʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 150 ʰʪʫʢ, ʧʣʦʩʢʠʡ ʨʝʣʴʝʬ, ʙʝʣʳʡ ʮʚʝʪ, ʨʦʚʥʳʝ ʢʨʘʷ, ʛʣʷʥʮʝʚʫʶ 
ʧʦʚʝʨʭʥʦʩʪʴ, ʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʦʣʦʥʠʷ S ʪʠʧʘ.  

 

 
ʉʡʪ. 6. ʉʧʪʫ ʣʧʤʧʦʡʢ ʦʙ ʅʈɹ ʡʠ ʨʩʧʚʴ ˊ 3 
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʠ ʚʳʷʚʣʝʥʳ ʩʪʨʝʧʪʦʢʦʢʢʠ (ʨʠʩ.7) 
 

 
ʉʡʪ. 7. ʊʫʩʞʨʫʧʣʧʣʣʡ ʛ ʨʩʧʚʞ ˊ 3, ʬʛ. 700 

 
ɺ ʜʘʥʥʦʡ ʯʘʰʢʝ ʇʝʪʨʠ (ʨʠʩ. 8) ʤʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ ʦʜʥʫ ʢʦʣʦʥʠʶ. ʂʦʣʦʥʠʷ ʠʤʝʣʘ ʢʨʫʛʣʫʶ 

ʬʦʨʤʫ ʨʘʟʤʝʨʦʤ 2ʤʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ʰʪʫʢ, ʚʳʧʫʢʣʳʡ ʨʝʣʴʝʬ, ʙʝʣʳʡ ʮʚʝʪ, ʨʦʚʥʳʝ ʢʨʘʷ, ʤʘʪʦʚʫʶ ʧʦ-
ʚʝʨʭʥʦʩʪʴ, ʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʦʣʦʥʠʷ S ʪʠʧʘ. 

 

 
ʉʡʪ. 8. ʉʧʪʫ ʣʧʤʧʦʡʢ ʦʙ ʪʩʞʝʞ ʐʙʨʞʣʙ ʡʠ ʨʩʧʚʴ ˊ 4 

 
ʇʦʩʢʦʣʴʢʫ ʥʘ ʄʇɸ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʠʤʝʶʱʠʝ ʬʦʨʤʫ ʩʪʘʬʠʣʦʢʦʢʢʦʚ, ʧʨʦʚʦ-

ʜʠʣʠ, ʧʝʨʝʩʝʚ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʩʨʝʜʫ. ɺ ʯʘʰʢʝ ʇʝʪʨʠ ʩ ʩʦʣʝʚʳʤ ʘʛʘʨʦʤ ʤʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ 
ʦʜʥʫ ʢʦʣʦʥʠʶ. ʂʦʣʦʥʠʷ ʠʤʝʣʘ ʢʨʫʛʣʫʶ ʬʦʨʤʫ ʨʘʟʤʝʨʦʤ 0,5-2ʤʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 156 ʰʪʫʢ, ʚʳʧʫʢʣʳʡ ʨʝ-
ʣʴʝʬ, ʤʦʣʦʯʥʳʡ ʮʚʝʪ ʩ ʦʨʘʥʞʝʚʦ-ʢʦʨʠʯʥʝʚʳʤ ʚʘʣʠʢʦʤ, ʨʦʚʥʳʝ ʢʨʘʷ, ʛʣʷʥʮʝʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʜʥʦ-
ʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʦʣʦʥʠʷ S ʪʠʧʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʠʢʨʦʩʢʦʧʠʠ ʤʘʟʢʘ ʙʳʣʠ ʦʙʥʘʨʫ-
ʞʝʥʳ ʩʪʘʬʠʣʦʢʦʢʢʠ (ʨʠʩ. 9) 
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VII International scientific conference | www.naukaip.ru 

 
ʉʡʪ. 9. ʊʫʙʭʡʤʧʣʧʣʣ ʡʠ ʨʩʧʚʴ ˊ 2, ʬʛ. 700 

 
ɺ ʭʦʟʷʡʩʪʚʝ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʣʩʷ ʦʪʙʦʨ ʤʘʩʪʠʪʥʦʛʦ ʤʦʣʦʢʘ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ï çʄʘʩʪʦʥʠʟʠʥ ʬʦʨʪʝè, çʃʝʢʩʦʬʣʦʥè ʠ çʇʨʠʤʘʣʘʢʪè. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʦʪʠʚ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʤʘʩʪʠʪʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʠʩʢʦʜʠʬ-
ʬʫʟʠʦʥʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʛʝʥʪʘʤʠʮʠʥ, 
ʦʣʝʘʥʜʦʤʠʮʠʥ, ʘʤʠʢʘʮʠʥ, ʚʘʥʢʦʤʠʮʠʥ, ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥ, ʘʤʦʢʩʠʮʠʣʣʠʥ, ʢʦʣʠʩʪʠʥ, ʘʟʠʪʨʦʤʠʮʠʥ - 0ʤʤ, 
ʬʣʦʨʬʝʥʠʢʩʦʣ - 21 ʤʤ, ʵʥʨʦʬʣʦʢʩʘʮʠʥ - 42 ʤʤ, ʢʦʪʨʠʤʦʢʩʘʟʦʣ - 30 ʤʤ, ʜʦʢʩʠʮʠʢʣʠʥ ʛʠʜʨʦʭʣʦʨʠʜ - 23 ʤʤ. 

ɻʴʛʧʝʴ. 
1. ɺ ʭʦʜʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ʤʘʩʪʠʪʥʦʛʦ ʤʦʣʦʢʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʛʨʘʤʤʧʦ-

ʣʦʞʠʪʝʣʴʥʳʝ ʤʠʢʨʦʦʛʨʘʥʠʟʤʳ ʰʘʨʦʚʠʜʥʦʡ ʬʦʨʤʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʫ ʩʪʨʝʧʪʦʢʦʢʢʠ ʠ ʩʪʘʬʠʣʦʢʦʢʢʠ. 
ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʘʩʪʠʪ ʚʳʟʚʘʥ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʪʝʯʝʥʠʝʤ ʜʘʥʥʳʤʠ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʘʤʠ.  

2. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʟʦʥʝ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʩʫʜʠʣʠ ʦ ʨʝʟʠʩʪʝʥʪʥʦ-
ʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʅʠʟʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʫ ʵʥʨʦʬʣʦʢʩʘʮʠʥ, ʢʦʪʨʠʤʦʢʩ-
ʘʟʦʣ, ʜʦʢʩʠʮʠʢʣʠʥ ʛʠʜʨʦʭʣʦʨʠʜ, ʬʣʦʨʬʝʥʠʢʩʦʣ. ɺʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʥʘʙʣʶʜʘʣʠ ʫ ʛʝʥ-
ʪʘʤʠʮʠʥʘ, ʦʣʝʘʥʜʦʤʠʮʠʥ, ʘʤʠʢʘʮʠʥ, ʚʘʥʢʦʤʠʮʠʥ, ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥ, ʘʤʦʢʩʠʮʠʣʣʠʥ, ʢʦʣʠʩʪʠʥ, ʘʟʠʪʨʦ-
ʤʠʮʠʥ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʂʠʣʴʤʝʪʦʚʘ, ʀ.ʈ ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʨʠ ʤʘʩʪʠʪʝ ʢʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ: ʩʧʝʮʠʘʣʴʥʦʩʪʴ 06.02.05 çɺʝʪʝʨʠʥʘʨʥʦʝ ʘʢʫ-
ʰʝʨʩʪʚʦ ʠ ʙʠʦʪʝʭʥʠʢʘ ʨʝʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʳʭè: ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʜʦʢʪʦʨʘ ʚʝʪʝʨʠʥʘʨʠʥʘʨʥʳʭ 
ʥʘʫʢ / ʂʠʣʴʤʝʪʦʚʘ ʀ.ʈ; ɹʘʰʢʠʨʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ï ʋʬʘ, 
ʋʬʘ. ï 155 c. 

2. ʆʚʯʠʥʥʠʢʦʚ, ʄ. ɸ. ʊʝʨʘʧʠʷ ʤʘʩʪʠʪʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ / ʄ. ɸ. 
ʆʚʯʠʥʥʠʢʦʚ, ʖ. ɻ. ɺʘʩʠʣʴʝʚ, ʃ. ʌ. ʍʘʤʠʪʦʚʘ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ 
ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʢʦʥʬʝʨʝʥʮʠʠ: ʚ 3 ʪʦʤʘʭ, ʀʞʝʚʩʢ, 13ï16 ʬʝʚʨʘʣʷ 2018 ʛʦʜʘ / ʌɻɹʆʋ ɺʆ ʀʞʝʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ. ʊʦʤ 1. ï ʀʞʝʚʩʢ: ʀʞʝʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 
ʘʢʘʜʝʤʠʷ, 2018. ï ʉ. 288-290. 
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3. ʆʚʯʠʥʥʠʢʦʚ, ʄ. ɸ. ɸʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʤʘʩʪʠʪʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʥʝʢʦʪʦʨʳʭ 
ʨʘʡʦʥʘʭ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ / ʄ. ɸ. ʆʚʯʠʥʥʠʢʦʚ, ʖ. ɻ. ɺʘʩʠʣʴʝʚ, ʃ. ʌ. ʍʘʤʠʪʦʚʘ // ʀʥʥʦʚʘʮʠʦʥʥʳʡ 
ʧʦʪʝʥʮʠʘʣ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʫʢʠ XXI ʚʝʢʘ: ʚʢʣʘʜ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ-ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ: ʤʘʪʝʨʠʘʣʳ 
ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ: ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ, ʀʞʝʚʩʢ, 24ï27 ʦʢʪʷʙʨʷ 2017 ʛʦʜʘ / 
ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʌɻɹʆʋ ɺʆ "ʀʞʝʚʩʢʘʷ ɻʉʍɸ". ï ʀʞʝʚʩʢ: 
ʀʞʝʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, 2017. ï ʉ. 171-173. 

4. ʆʮʝʥʢʘ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʪʝʣʷʪ / ʄ. ɺ. 
ʂʥʷʟʝʚʘ, ʃ. ɸ. ʐʫʚʘʣʦʚʘ, ʊ. ɺ. ɹʘʙʠʥʮʝʚʘ, ɸ. ɺ. ʄʝʥʴʰʠʢʦʚ // ʀʟʚʝʩʪʠʷ ɻʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛ-
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ǲǣǩ 562,0/ 

ǯǟǦǬǺǤ ǟǰǮǤǩǱǺ ǟǬǟǪǧǦǟ ǮǟǯǱǧǧ 
ǦǟǯǟǰǱǯǭ ǡ ǭǮǤǯǺ ǫǭǵǟǯǱǟ ©ǡǭǪǷǤǠǬǟǾ 
ǳǪǤǨǱǟ¹ 

ǲȗǿȉȍȁ ǧȂȍȏț ǰȁȞȑȍȐȊǿȁȍȁȇȖ*  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʦʨʪʝʧʠʘʥʦ  

ǫǿ ǰȇȌȕȆȞȌț 
ʤʘʛʠʩʪʨ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 

53.04.02 ɺʦʢʘʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʧʨʦʬʠʣʴ ɸʢʘʜʝʤʠʯʝʩʢʦʝ ʧʝʥʠʝ 
ʌɻɹʆʋ ɺʆ çʅʠʞʝʛʦʨʦʜʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʥʩʝʨʚʘʪʦʨʠʷ ʠʤ. ʄ.ʀ. ɻʣʠʥʢʠè 

 

 
ʆʙʨʘʟ ʫʯʠʪʝʣʷ ʤʘʛʦʚ, ʚʦʣʰʝʙʥʠʢʘ, ʘʩʪʨʦʣʦʛʘ, ʜʨʝʚʥʝʠʨʘʥʩʢʦʛʦ ʧʨʦʨʦʢʘ, ʨʦʜʠʚʰʝʛʦʩʷ ʧʦ ʥʝʢʦʪʦ-

ʨʳʤ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ ʪʳʩʷʯʠ ʣʝʪ ʜʦ ʥʘʰʝʡ ʵʨʳ, ʩʪʘʣ ʧʦʧʫʣʷʨʥʳʤ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ ʧʨʠʤʝʨʥʦ ʩ 
XVII ʚʝʢʘ. ɼʦ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʠʥʢʚʠʟʠʮʠʷ ʘʢʪʠʚʥʦ ʙʦʨʦʣʘʩʴ ʩ ʦʢʢʫʣʴʪʥʳʤʠ ʥʘʫʢʘʤʠ, ʚʩʷʢʦʛʦ ʨʦʜʘ ʤʘʛʠʝʡ, 
ʢʦʣʜʦʚʩʪʚʦʤ. ʍʦʪʷ ʫʞʝ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʝ ʬʠʣʦʩʦʬʳ (ɼʠʦʛʝʥ, ʇʣʫʪʘʨʭ) ʚʠʜʝʣʠ ʚ ɿʦʨʦʘʩʪʨʘ çʧʨʦʨʦʢʘ ʠ 
ʦʩʥʦʚʘʪʝʣʷ ʨʝʣʠʛʠʠ ʠʨʘʥʩʢʠʭ ʥʘʨʦʜʦʚè [1, ʩ. 57],  

ɺ ʇʘʨʠʞʝ XVII ʚʝʢʘ (ʚ 1680 ʛʦʜʫ) ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʦʧʝʨʘ çɿʦʨʦʘʩʪʨ ʠ ʉʝʤʠʨʘʤʠʜʘè ʥʘ ʩʪʠʭʠ 
ʬʨʘʥʮʫʟʩʢʦʡ ʧʦʵʪʝʩʩʳ ɼʝʟʫʣʴʝʨ. ɺʪʦʨʘʷ ʦʧʝʨʘ ʩ ʫʯʘʩʪʠʝʤ ɿʦʨʦʘʩʪʨʘ ʚ ʢʘʯʝʩʪʚʝ ʚʦʣʰʝʙʥʠʢʘ ʠ ʜʦʙʨʦʛʦ 
ʤʘʛʘ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ɻʝʥʜʝʣʝʤ ʚ 1733 ʛʦʜʫ ʚ ɸʥʛʣʠʠ (ʦʧʝʨʘ çʆʨʣʘʥʜʦè). ɸ ʚ 1749 ɾʘʥ-ʌʠʣʠʧʧ ʈʘʤʦ 
ʛʦʜʫ ʧʦʩʪʘʚʠʣ ʦʧʝʨʫ ʩ ʧʨʦʩʪʳʤ ʥʘʟʚʘʥʠʝʤ çɿʦʨʦʘʩʪʨè. 

ʀ, ʥʘʢʦʥʝʮ, ʚ 1791 ʛʦʜʫ ʚʳʰʣʘ ʤʦʮʘʨʪʦʚʩʢʘʷ çɺʦʣʰʝʙʥʘʷ ʬʣʝʡʪʘè, ʚ ʢʦʪʦʨʦʡ ʤʘʛʦʤ ʠ ʚʦʣʰʝʙ-
ʥʠʢʦʤ ʦʧʷʪʴ ʙʳʣ ɿʘʨʘʩʪʨʦ. ʀʤʷ ɿʘʨʘʩʪʨʦ ʚʝʥʮʳ ʧʨʦʠʟʥʦʩʠʣʠ ʥʘ ʠʪʘʣʴʷʥʩʢʠʡ ʤʘʥʝʨ. ɸ ʬʨʘʥʮʫʟʳ ʦʟʚʫ-
ʯʠʚʘʣʠ ʠʤʷ ʘʩʪʨʦʣʦʛʘ, ʟʚʝʟʜʦʯʸʪʘ, ʤʘʛʘ ʢʘʢ ɿʦʨʦʘʩʪʨ ʠʣʠ ɿʦʨʦʘʩʪʨʫʤ (ɿʘʨʘʪʫʩʪʨʘ).  

 ʆʧʝʨʘ çɺʦʣʰʝʙʥʘʷ ʬʣʝʡʪʘè, ʥʘʧʠʩʘʥʥʘʷ ʚ 1791 ʛʦʜʫ, ʙʳʣʘ ʧʦʩʣʝʜʥʝʡ ʚ ʞʠʟʥʠ ʪʨʠʜʮʘʪʠʧʷʪʠ-

ɹʦʦʧʫʙʯʡʸ: ʜʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʧʘʨʪʠʠ ʙʘʩʘ ɿʘʨʘʩʪʨʦ ʚ ʦʧʝʨʝ ʄʦʮʘʨʪʘ çɺʦʣʰʝʙʥʘʷ 
ʬʣʝʡʪʘè ʥʝ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʨʫʜʥʦʩʪʝʡ ʠʩʧʦʣʥʝʥʠʷ ʜʚʫʭ ʝʛʦ ʘʨʠʡ. ʅʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʯʘʩʪʠʝ 
ɿʘʨʘʩʪʨʦ ʚ ʘʥʩʘʤʙʣʝʚʳʭ ʥʦʤʝʨʘʭ ʦʧʝʨʳ ʠ ʙʫʢʚʘʣʴʥʦ ʚʩʝ ʜʘʞʝ ʙʝʟʤʦʣʚʥʳʝ ʧʦʷʚʣʝʥʠʷ ʵʪʦʛʦ ʧʝʨʩʦʥʘ-
ʞʘ ʥʘ ʩʮʝʥʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʄʦʮʘʨʪ, ʦʧʝʨʘ, çɺʦʣʰʝʙʥʘʷ ʬʣʝʡʪʘè, ɿʘʨʘʩʪʨʦ, ʘʨʠʠ, ʘʥʩʘʤʙʣʠ, ʪʝʨʮʝʪ, ʚʦʢʘʣ, 
ʙʘʩ. 
 

DIFFERENT ASPECTS OF THE ANALYSIS OF THE ZARASTRO PARTY IN MOZART'S OPERA "THE 
MAGIC FLUTE" 

 
Ushakov Igor Svyatoslavovich, 

Ma Xinjiang 
 
Annotation. This article is devoted to the analysis of the Zarastro bass part in Mozart's opera The Magic 
Flute, not only from the point of view of the difficulties of performing two of his arias. But it includes Zarastro's 
participation in the ensemble numbers of the opera and literally all, even the silent appearances of this charac-
ter on stage. 
Key words: Mozart, opera, "The Magic Flute", Zarastro, arias, ensembles, tercet, vocals, bass. 
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ʣʝʪʥʝʛʦ ʢʦʤʧʦʟʠʪʦʨʘ. ʄʥʦʛʠʝ ʩʯʠʪʘʶʪ ʝʸ ʣʫʯʰʝʡ ʚ ʦʧʝʨʥʦʤ ʪʚʦʨʯʝʩʪʚʝ ʄʦʮʘʨʪʘ. ʆʥʘ ʷʚʠʣʘʩʴ ʧʝʨʚʦʡ 
ʦʧʝʨʦʡ, ʧʦʣʥʦʩʪʴʶ ʥʘʧʠʩʘʥʥʦʡ ʥʘ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ: ʜʦ ʵʪʦʛʦ ʪʦʣʴʢʦ ʨʝʯʠʪʘʪʠʚʳ ʧʨʦʛʦʚʘʨʠʚʘʣʠʩʴ ʥʘ 
ʥʝʤʝʮʢʦʤ, ʘ ʧʝʣʠ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʘ ʠʪʘʣʴʷʥʩʢʦʤ.  

ʇʘʨʪʠʷ ʤʘʛʘ ʠ ʚʦʣʰʝʙʥʠʢʘ ɿʘʨʘʩʪʨʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʪʞ ʜʘʞʝ ʝʛʦ ʙʝʟʤʦʣʚʥʳʝ ʧʦʷʚʣʝʥʠʷ ʥʘ 
ʩʮʝʥʝ, ʚʢʣʶʯʘʷ ʧʨʦʠʟʥʦʩʠʤʳʝ ʠʤ ʪʝʢʩʪʳ, ʨʝʯʠʪʘʪʠʚʥʳʝ ʬʨʘʛʤʝʥʪʳ, ʫʯʘʩʪʠʝ ʚ ʪʝʨʮʝʪʝ ʩ ʇʘʤʠʥʦʡ ʠ 
ʊʘʤʠʥʦ, ʠ ʜʚʝ ʘʨʠʠ: çO Isis und Osirisè (çʆ ʚʳ, ʀʟʠʜʘ ʠ ʆʩʠʨʠʩè) ï ʧʝʨʚʘʷ ʘʨʠʷ, ʠ çIn diesen heilôgen 
Hallenè (çɺʨʘʞʜʘ ʠ ʤʝʩʪʴ ʥʘʤ ʯʫʞʜʳè)  ï ʚʪʦʨʘʷ ʘʨʠʷ.  

ʇʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ ɿʘʨʘʩʪʨʦ ʚ ʦʧʝʨʝ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʌʠʥʘʣʝ ʧʝʨʚʦʛʦ ʜʝʡʩʪʚʠʷ. ɼʦ ʵʪʦʛʦ 
ʤʦʤʝʥʪʘ ʟʨʠʪʝʣʴ ʟʘʠʥʪʨʠʛʦʚʘʥ ʫʧʦʤʠʥʘʥʠʷʤʠ ʦ ʷʢʦʙʳ ʟʣʦʤ ʚʦʣʰʝʙʥʠʢʝ, ʧʦʭʠʪʠʚʰʝʤ ʜʦʯʴ ʎʘʨʠʮʳ 
ʥʦʯʠ, ʥʘ ʧʦʠʩʢʠ ʢʦʪʦʨʦʡ ʧʦ ʝʸ ʧʨʦʩʴʙʝ ʦʪʧʨʘʚʣʷʝʪʩʷ ʧʨʠʥʮ ʊʘʤʠʥʦ.  

ʅʘ ʩʪʨʘʥʠʮʝ 98 ʢʣʘʚʠʨʘ [2, 98] ʝʩʪʴ ʨʝʤʘʨʢʘ ʩʮʝʥʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ: ʧʦʩʣʝ ʚʳʝʟʜʘ ʥʘ ʩʮʝʥʫ ʝʛʦ 
ʩʚʠʪʳ ʠʟ ʞʨʝʮʦʚ, ʚʦʠʥʦʚ, ʥʘʨʦʜʘ, ʩʣʫʛ ï ʥʘ ʊʨʠʫʤʬʘʣʴʥʦʡ ʢʦʣʝʩʥʠʮʝ, ʢʦʪʦʨʫʶ ʚʝʟʫʪ ʰʝʩʪʴ ʃʴʚʦʚ ʧʦʜ 
ʟʚʫʢʠ ʪʦʨʞʝʩʪʚʝʥʥʦʛʦ ʤʘʨʰʘ ʚ ɼʦ ʤʘʞʦʨʝ: ɿʘʨʘʩʪʨʦ ʧʦʸʪ, ʦʙʨʘʱʘʷʩʴ ʢ ʇʘʤʠʥʝ ʠ, ʧʦʜʥʠʤʘʷ ʝʸ ʩ ʢʦʣʝʥ 
(ʥʘ ʢʦʪʦʨʳʝ ʦʥʘ ʫʧʘʣʘ ʧʝʨʝʜ ʥʠʤ, ʤʦʣʷ ʧʨʦʱʝʥʠʷ ʟʘ ʧʦʙʝʛ): çʊʳ ʚʩʪʘʥʴ, ɻʦʣʫʙʢʘ, ʙʫʜʴ ʩʧʦʢʦʡʥʘ, ʥʝ 
ʩʪʘʥʫ ʩʧʨʘʰʠʚʘʪʴ ʥʠ ʩʣʦʚʘè. 

ʇʘʨʪʠʷ ɿʘʨʘʩʪʨʦ (ʜʦ ʠʩʧʦʣʥʝʥʠʷ ʜʚʫʭ ʝʛʦ ɸʨʠʡ) ʩʦʩʪʦʠʪ ʠʟ ʘʨʠʦʟʥʳʭ ʧʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʬʨʘʛ-
ʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʟʘʥʠʤʘʶʪ 48 ʪʘʢʪʦʚ. ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʩ ʝʛʦ ʧʝʨʚʦʡ ɸʨʠʝʡ (ʥʦʤʝʨ 10 
ʚ ʢʣʘʚʠʨʝ), ʪʦ ʝʸ ʧʨʦʪʷʞʸʥʥʦʩʪʴ 36 (48 ï ʩ ʭʦʨʦʤ ʠ ʚʩʪʫʧʣʝʥʠʝʤ) ʪʘʢʪʦʚ; ʚʪʦʨʘʷ ɸʨʠʷ (ʥʦʤʝʨ 15) ʟʘʥʠ-
ʤʘʝʪ ʪʘʢʞʝ 48 ʪʘʢʪʦʚ (ʩ ʧʦʚʪʦʨʝʥʠʝʤ ʚʪʦʨʦʛʦ ʢʫʧʣʝʪʘ) ʚ ʤʝʜʣʝʥʥʦʤ ʪʝʤʧʝ ɸdagio ʥʘ ʜʚʝ ʯʝʪʚʝʨʪʠ. 
ʂʨʦʤʝ ʵʪʦʛʦ, ʊʝʨʮʝʪ (ʥʦʤʝʨ 19 ʢʣʘʚʠʨʘ): ʇʘʤʠʥʘ, ɿʘʨʘʩʪʨʦ ʠ ʊʘʤʠʥʦ ʟʘʥʠʤʘʝʪ ʩʝʤʴ ʩʪʨʘʥʠʮ  ʢʣʘʚʠʨʘ ʩ 
151 ʧʦ 157, ʛʜʝ ʧʘʨʪʠʷ ɺʝʨʭʦʚʥʦʛʦ ʞʨʝʮʘ ʩʦʩʪʘʚʣʷʝʪ 43 ʪʘʢʪʘ (ʠʟ 78 ʚʩʝʛʦ). ɸ ʚʤʝʩʪʝ ʩ ʧʷʪʴʶ ʪʘʢʪʘʤʠ 
ʚʳʩʪʫʧʣʝʥʠʷ ɿʘʨʘʩʪʨʦ ʚ ʬʠʥʘʣʝ ʦʧʝʨʳ ʵʪʦ ʪʘʢʞʝ ʨʘʚʥʦ 48 ʪʘʢʪʘʤ.  

ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʝʩʴ ʤʫʟʳʢʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʘʨʪʠʠ ɿʘʨʘʩʪʨʦ ʧʦ ʧʨʦʪʷʞʸʥ-
ʥʦʩʪʠ ʧʨʝʚʳʰʘʝʪ ʝʛʦ ʚʤʝʩʪʝ ʚʟʷʪʳʝ ʜʚʝ ʩʦʣʴʥʳʝ ʘʨʠʠ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ (96 ʪʘʢʪʦʚ ʧʨʦʪʠʚ 216), ʠ 
ʧʦ ʪʨʫʜʥʦʩʪʠ ʚʦʢʘʣʘ ʥʠʯʫʪʴ ʥʝ ʫʩʪʫʧʘʝʪ ʝʛʦ ʘʨʠʷʤ. 

ʅʘʧʨʠʤʝʨ, ʚ ʨʝʯʠʪʘʪʠʚʥʦʤ ʦʙʨʘʱʝʥʠʠ ʢ ʇʘʤʠʥʝ ʥʘ ʩʪʨʘʥʠʮʝ 103 ʢʣʘʚʠʨʘ, ʥʘ ʩʣʦʚʘʭ çʇʦʙʝʛ ʪʝʙʝ 
ʧʨʦʩʪʠʪʴ ʛʦʪʦʚ ʷ, ʥʦéè ῐ ʧʦʩʣʝ ʤʝʩʪʦʠʤʝʥʠʷ çʷè ʤʝʣʦʜʠʷ ʧʘʨʪʠʠ ɿʘʨʘʩʪʨʦ ʨʝʟʢʦ ʧʝʨʝʭʦʜʠʪ ʥʘ ʜʝʮʠʤʫ 
ʚʥʠʟ ʢ ʢʨʘʡʥʝʡ ʥʠʟʢʦʡ ʜʣʷ ʙʘʩʦʚ ʥʦʪʝ çʬʘè ʙʦʣʴʰʦʡ ʦʢʪʘʚʳ. ʕʪʘ ʙʳʩʪʨʘʷ ʩʤʝʥʘ ʨʝʛʠʩʪʨʘ ʠ ʧʦʟʠʮʠʠ 
ʧʝʥʠʷ ʪʨʫʜʥʘ ʜʣʷ ʤʘʣʦʦʧʳʪʥʳʭ ʧʝʚʮʦʚ (ʜʘʞʝ ʐʘʣʷʧʠʥ ʠʩʧʳʪʳʚʘʣ ʥʝʫʜʦʙʩʪʚʦ ʚ ɸʨʠʠ ʂʦʥʯʘʢʘ, ʩʧʫʩʢʘ-
ʷʩʴ ʧʦʩʪʝʧʝʥʥʦ ʢ ʵʪʦʡ ʥʦʪʝ ʧʦ ʭʨʦʤʘʪʠʟʤʫ ʦʪ ʟʚʫʢʘ çʣʷè ʙʦʣʴʰʦʡ ʦʢʪʘʚʳ, ʘ ʥʝʢʦʪʦʨʳʝ ʙʘʩʳ ʚʦʦʙʱʝ 
çʧʨʷʯʫʪʩʷè ʟʘ ʦʨʢʝʩʪʨ, ʚ ʢʦʪʦʨʦʤ ʬʘʛʦʪ ʩʚʦʠʤ ʟʚʫʢʦʤ, ʧʦʭʦʞʠʤ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʦʣʦʩ, ʜʫʙʣʠʨʫʝʪ ʥʦʪʳ 
ʩʦʣʠʩʪʘ): ʩʤ. ʥʦʪʥʳʡ ʧʨʠʤʝʨ ˉ1 ʚ ʇʨʠʣʦʞʝʥʠʠ. 

ɼʠʘʧʘʟʦʥ ʟʚʫʯʘʥʠʷ ʚ ʊʝʨʮʝʪʝ ʩ ʇʘʤʠʥʦʡ ʠ ʊʘʤʠʥʦ ʫ ɿʘʨʘʩʪʨʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ ʜʚʝ ʧʦʣʥʦʮʝʥ-
ʥʳʝ ʦʢʪʘʚʳ: ʦʪ çʬʘè ʙʦʣʴʰʦʡ ʦʢʪʘʚʳ ʜʦ çʤʠ ʙʝʤʦʣʷè ʧʝʨʚʦʡ ʦʢʪʘʚʳ, ʯʪʦ ʚ ʘʥʩʘʤʙʣʝʚʦʤ ʟʚʫʯʘʥʠʠ ʩ 
ʪʝʥʦʨʦʤ ʠ ʩʦʧʨʘʥʦ ʚʩʝʛʜʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʦʧʘʩʥʦʩʪʴʶ çʪʫʩʢʣʦʛʦè ʟʚʫʯʘʥʠʷ ʥʘ ʬʦʥʝ ʚʳʩʦʢʠʭ ʛʦʣʦʩʦʚ: 
ʩʤ. ʥʦʪʥʳʡ ʧʨʠʤʝʨ ˉ2 ʚ ʇʨʠʣʦʞʝʥʠʠ. 

ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʘʥʩʘʤʙʣʝʚʳʡ ʥʦʤʝʨ ʚ ʧʘʨʪʠʠ ɿʘʨʘʩʪʨʦ, ʥʝ ʩʯʠʪʘʷ ʝʛʦ ʧʝʥʠʷ ʩ ʭʦʨʦʤ ʞʨʝʮʦʚ ʚ 
ʫʥʠʩʦʥ ʙʘʩʘʤʠ ʚ ˉ 18. ʇʦʤʠʤʦ ʘʥʩʘʤʙʣʝʚʳʭ ʪʨʫʜʥʦʩʪʝʡ ʩʠʥʭʨʦʥʥʦʛʦ ʠʥʪʦʥʠʨʦʚʘʥʠʷ ʤʝʣʦʜʠʠ ʚ ʪʝʨ-
ʮʠʶ, ʩʝʢʩʪʫ, ʜʝʮʠʤʫ ʠ ʝʜʠʥʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʬʦʨʰʣʘʛʦʚ, ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʩʠʣʫ ʛʦʣʦʩʦʚ ʧʘʨʪʥʝ-
ʨʦʚ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʠ ʦʙʱʠʡ ʙʘʣʘʥʩ ʟʚʫʯʘʥʠʷ. 

ɺ ʩʨʝʜʥʝʤ ʨʘʟʜʝʣʝ ʪʝʨʮʝʪʘ ɿʘʨʘʩʪʨʦ ʧʦʸʪ ʜʫʵʪʦʤ ʩ ʊʘʤʠʥʦ (ʙʘʩ ʠ ʪʝʥʦʨ) ʚ ʪʦʥʘʣʴʥʦʩʪʠ ʉʠ ʙʝ-
ʤʦʣʴ ʤʘʞʦʨ. ʉʪʨʦʝʥʠʝ ʤʝʣʦʜʠʠ ʠ ʬʨʘʟ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʜʚʘ ʪʘʢʪʘ, ʦʥʠ çʢʚʘʜʨʘʪʥʳʝè, ʟʘʥʠʤʘʶʪ ʧʦ ʚʦ-
ʩʝʤʴ ʪʘʢʪʦʚ ʜʚʘ ʨʘʟʘ, ʟʘʪʝʤ ʧʦ ʯʝʪʳʨʝ ʪʘʢʪʘ, ʝʩʪʴ ʤʦʪʠʚʳ ʠ ʧʦ ʦʜʥʦʤʫ ʪʘʢʪʫ, ʘ ʚ ʮʝʣʦʤ ʚ ʧʘʨʪʠʠ ɿʘ-
ʨʘʩʪʨʦ ʟʜʝʩʴ 43 ʪʘʢʪʘ (ʧʦʣʥʦʩʪʴʶ ʪʝʨʮʝʪ ʩʦʜʝʨʞʠʪ 78 ʪʘʢʪʦʚ). 

ʅʦ ʚ ʵʪʦʤ ʪʝʨʮʝʪʝ ʚʦʟʥʠʢʘʶʪ ʤʝʣʠʟʤʳ ï ʬʦʨʰʣʘʛʠ ʚ ʧʘʨʪʠʠ ɿʘʨʘʩʪʨʦ ʠ ʊʘʤʠʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ, 
ʧʦʵʪʦʤʫ ʠʩʧʦʣʥʠʪʝʣʷʤ ʥʘʜʦ ʩʣʝʜʠʪʴ ʟʘ ʪʦʯʥʳʤ ʠʩʧʦʣʥʝʥʠʝʤ ʬʦʨʰʣʘʛʦʚ ʩʣʝʜʫʷ ʢʣʘʩʩʠʯʝʩʢʠʤ ʥʦʨʤʘʤ 
ʠʭ ʠʩʧʦʣʥʝʥʠʷ: ʟʘ ʩʯʸʪ ʦʩʥʦʚʥʦʡ ʥʦʪʳ (ʯʝʪʚʝʨʪʴ ʩ ʪʦʯʢʦʡ), ʪʦ ʝʩʪʴ ʢʘʢ ʚʦʩʴʤʫʰʢʫ ʠ ʯʝʪʚʝʨʪʴ ʚ ʨʘʟʤʝʨʝ 
ʥʘ 4/4 ʚ ʪʘʢʪʝ: ʩʤ. ʥʦʪʥʳʡ ʧʨʠʤʝʨ ˉ3 ʚ ʇʨʠʣʦʞʝʥʠʠ. 

ʄʦʮʘʨʪ ʚʝʣʠʢʦʣʝʧʥʦ ʫʯʠʪʳʚʘʝʪ ʚʦʟʤʦʞʥʳʝ ʦʧʘʩʥʦʩʪʠ çʩʪʦʣʢʥʦʚʝʥʠʷè ʚʝʨʭʥʠʭ ʟʚʦʥʢʠʭ ʛʦʣʦʩʦʚ 
ʪʝʥʦʨʘ ʠ ʩʦʧʨʘʥʦ ʩ ʙʘʩʦʚʳʤ ʪʝʤʙʨʦʤ ʠ ʫʤʝʣʦ çʨʘʟʚʦʜʠʪè ʠʭ ʧʦ ʥʝʦʙʭʦʜʠʤʳʤ ʤʝʩʪʘʤ: ʩʤ. ʥʦʪʥʳʡ 



256 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʧʨʠʤʝʨ ˉ4 ʚ ʇʨʠʣʦʞʝʥʠʠ. 
ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ ʥʝʢʦʪʦʨʳʝ ʠʥʪʦʥʘʮʠʦʥʥʳʝ ʩʦʚʧʘʜʝʥʠʷ ʛʣʘʚʥʳʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʭ ʜʨʫʛ 

ʜʨʫʛʫ ʛʝʨʦʝʚ ʦʧʝʨʳ: ɿʘʨʘʩʪʨʦ ʠ ʎʘʨʠʮʳ ʥʦʯʠ. ʊʘʢ ʚʦ ʚʪʦʨʦʡ ʘʨʠʠ ʎʘʨʠʮʳ ʥʦʯʠ (ʩʪʨ. 138 ʢʣʘʚʠʨʘ) ʠ 
ʧʘʨʪʠʠ ɿʘʨʘʩʪʨʦ ʠʟ ʊʝʨʮʝʪʘ ʩ ʇʘʤʠʥʦʡ ʠ ʊʘʤʠʥʦ (ʩʪʨ. 154 ʢʣʘʚʠʨʘ) ʥʘʙʣʶʜʘʶʪʩʷ ʦʯʝʥʴ ʩʭʦʞʠʝ ʧʦ ʤʝ-
ʣʦʜʠʢʝ ʠ ʨʠʪʤʫ ʠʥʪʦʥʘʮʠʠ: ʩʤ. ʥʦʪʥʳʡ ʧʨʠʤʝʨ ˉ5 ʚ ʇʨʠʣʦʞʝʥʠʠ. 

ɺʪʦʨʦʝ ʜʝʡʩʪʚʠʝ ʦʧʝʨʳ ʧʨʦʭʦʜʠʪ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʫʯʘʩʪʠʠ ɿʘʨʘʩʪʨʦ. ʇʝʨʚʘʷ ʢʘʨʪʠʥʘ ʚʪʦʨʦʛʦ 
ʜʝʡʩʪʚʠʷ ʧʝʨʝʥʦʩʠʪ ʟʨʠʪʝʣʷ  ʚ ʧʘʣʴʤʦʚʫʶ ʨʦʱʫ, ʛʜʝ ʥʘ ʩʮʝʥʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʝʚʷʪʥʘʜʮʘʪʴ ʧʠʨʘʤʠʜ 
(ʧʦ ʜʝʚʷʪʴ ʧʠʨʘʤʠʜ ʧʦ ʙʦʢʘʤ ʠ ʦʜʥʘ ʙʦʣʴʰʘʷ ï ʚ ʮʝʥʪʨʝ) ʠ ʟʚʫʯʠʪ ʄʘʨʰ ʞʨʝʮʦʚ. ɿʘʨʘʩʪʨʦ ʧʨʦʠʟʥʦʩʠʪ 
ʈʝʯʴ ʩʣʫʛʘʤ ʍʨʘʤʘ ʤʫʜʨʦʩʪʠ, ʚʩʪʫʧʘʝʪ ʚ ʜʠʘʣʦʛ ʩʦ ʞʨʝʮʘʤʠ ʧʦ ʧʦʚʦʜʫ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʊʘʤʠʥʦ ʠ 
ʧʦʜʚʝʨʛʘʥʠʶ ʝʛʦ ʦʧʘʩʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʜʣʷ ʦʙʨʷʜʘ ʧʦʩʚʷʱʝʥʠʷ ʚ ʄʫʜʨʦʩʪʴ. ɾʨʝʮʳ ʚʤʝʩʪʝ ʩ ɿʘʨʘʩʪʨʦ 
ʪʨʠʞʜʳ ʧʦ ʪʨʠ ʨʘʟʘ (ʩʠʤʚʦʣʠʯʝʩʢʦʝ ʯʠʩʣʦ) ʪʨʫʙʷʪ ʚ ʨʦʛʘ ʪʨʠ ʘʢʢʦʨʜʘ ʧʦʣʥʦʛʦ ʪʨʝʟʚʫʯʠʷ ʉʠ ʙʝʤʦʣʴ 
ʤʘʞʦʨ: ʩʤ. ʥʦʪʥʳʡ ʧʨʠʤʝʨ ˉ6 ʚ ʇʨʠʣʦʞʝʥʠʠ. 

ʉʣʝʜʫʶʱʠʡ ʥʦʤʝʨ 10 ʢʣʘʚʠʨʘ ʦʪʜʘʥ ɸʨʠʠ ɿʘʨʘʩʪʨʦ ʩ ʭʦʨʦʤ çO Isis und Osirisè (çʆ ʚʳ, ʀʟʠʜʘ 
ʠ ʆʩʠʨʠʩè), ʛʜʝ ʭʦʨ ʥʝ ʟʚʫʯʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʩʦʣʠʩʪʦʤ, ʘ ʣʠʰʴ ʧʦʚʪʦʨʷʝʪ ʚ ʪʨʝʪʠʡ ʨʘʟ ʝʛʦ ʧʦʩʣʝʜʥʠʝ 
ʬʨʘʟʳ ʧʦ 4 ʪʘʢʪʘ: ʩʤ. ʥʦʪʥʳʡ ʧʨʠʤʝʨ ˉ7 ʚ ʇʨʠʣʦʞʝʥʠʠ. 

ʇʦʯʪʠ ʚʩʷ ɸʨʠʷ ʟʚʫʯʠʪ ʚ ʫʜʦʙʥʦʤ ʩʨʝʜʥʝʤ ʨʝʛʠʩʪʨʝ, ʠʟʨʝʜʢʘ ʦʧʫʩʢʘʷʩʴ ʥʘ ʢʨʘʡʥʠʝ ʜʣʷ ʙʘʩʘ ʥʠʟʢʠʝ 
ʥʦʪʳ ʜʦ çʬʘè ʙʦʣʴʰʦʡ ʦʢʪʘʚʳ. ʂʘʢ ʙʳ çʥʝʨʘʩʧʝʪʦʤʫè ʚ ʥʘʯʘʣʝ ʧʦʷʚʣʝʥʠʷ ʥʘ ʩʮʝʥʝ ʛʦʣʦʩʫ ʧʝʚʮʘ ʄʦʮʘʨʪ 
ʥʝ ʜʘʸʪ ʥʘʧʨʷʞʸʥʥʳʭ ʚʝʨʭʥʠʭ ʥʦʪ (ʧʨʝʜʝʣ ï çʜʦè ʧʝʨʚʦʡ ʦʢʪʘʚʳ). ɹʣʘʛʦʨʦʜʩʪʚʦ ʠ ʚʝʣʠʯʠʝ ʯʫʚʩʪʚʫʝʪʩʷ ʚ 
ʨʘʟʤʝʨʝʥʥʦʤ ʧʝʥʠʠ ʩʦʣʠʩʪʘ. ʍʦʨ ʣʠʰʴ ʚʪʦʨʠʪ ʨʝʧʣʠʢʘʤ ɿʘʨʘʩʪʨʦ, ʥʝ ʤʝʰʘʷ ʩʚʦʙʦʜʥʦʤʫ ʠʟʣʠʷʥʠʶ ʝʛʦ 
ʩʣʦʚ. 

ʐʠʨʦʢʘʷ ʤʝʣʦʜʠʷ ɸʨʠʠ ʩʪʨʦʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʟʚʫʢʘʤ ʨʘʟʣʦʞʝʥʥʳʭ ʘʢʢʦʨʜʦʚ ï ʠ ʚ ʵʪʦʤ ʯʫʚʩʪʚʫ-
ʝʪʩʷ ʩʣʦʚʥʦ ʤʘʩʰʪʘʙʥʦʩʪʴ, ʰʠʨʦʪʘ ʣʠʯʥʦʩʪʠ ɺʝʨʭʦʚʥʦʛʦ ʞʨʝʮʘ, ʝʛʦ ʥʝʚʦʟʤʫʪʠʤʦʩʪʴ, ʤʫʜʨʦʩʪʴ ʠ ʚʝʣʠ-
ʯʠʝ. 

ɺ ʪʨʝʪʴʝʡ ʢʘʨʪʠʥʝ ʚʪʦʨʦʛʦ ʜʝʡʩʪʚʠʷ ʧʦʩʣʝ ʜʚʫʭ ʘʨʠʡ ʄʦʥʘʩʪʘʪʦʩʘ ʠ ʠʟʚʝʩʪʥʝʡʰʝʡ ʵʬʬʝʢʪʥʦʡ ʠ 
ʪʨʫʜʥʝʡʰʝʡ ʘʨʠʠ ʎʘʨʠʮʳ ʥʦʯʠ ʚʥʦʚʴ ʟʚʫʯʠʪ ʚ ʢʦʥʪʨʘʩʪʝ ʢ ʛʥʝʚʫ, ʧʨʠʟʳʚʫ ʢ ʤʱʝʥʠʶ, ʢ ʫʙʠʡʩʪʚʫ ɺʝʨ-
ʭʦʚʥʦʛʦ ʞʨʝʮʘ ʚʪʦʨʘʷ ɸʨʠʷ ɿʘʨʘʩʪʨʦ çIn diesen heilôgen Hallenè (çɺʨʘʞʜʘ ʠ ʤʝʩʪʴ ʥʘʤ ʯʫʞʜʳè). 

  ʇʝʨʝʜ ʚʪʦʨʦʡ ʘʨʠʝʡ ɿʘʨʘʩʪʨʦ (ˉ15) ʟʚʫʯʠʪ ʝʛʦ ʥʝʙʦʣʴʰʦʡ ʜʠʘʣʦʛ ʩ ʄʦʥʘʩʪʘʪʦʩʦʤ ʠ ʇʘʤʠʥʦʡ ʚ 
ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʤʘʚʨ ʫʛʨʦʞʘʝʪ ʇʘʤʠʥʝ ʨʘʩʧʨʘʚʦʡ ʚ ʩʣʫʯʘʝ ʝʸ ʥʝʧʦʚʠʥʦʚʝʥʠʷ ʝʤʫ (ʩʪʨʘʥʠʮʘ 115 ʢʣʘ-
ʚʠʨʘ): ʚʩʝʛʦ ʪʨʠ ʥʝʙʦʣʴʰʠʝ ʬʨʘʟʳ ʚ ʥʘʧʨʷʞʸʥʥʦʡ ʩʠʪʫʘʮʠʠ ʫʛʨʦʟʳ ʢʠʥʞʘʣʦʤ çʅʘʟʘʜ!è, çɿʥʘʶéè, 
çɿʥʘʶ ʚʩʸéè. ɸ ʯʝʨʝʟ ʜʚʘ ʪʘʢʪʘ ʦʨʢʝʩʪʨʦʚʦʛʦ ʚʩʪʫʧʣʝʥʠʷ ɿʘʨʘʩʪʦʨʦ ʜʦʣʞʝʥ ʧʝʪʴ ʩʚʦʶ ʚʪʦʨʫʶ ʘʨʠʶ: 
ʨʘʟʛʦʚʦʨʥʘʷ ʨʝʯʴ ʠ ʧʝʥʠʝ. ɺʘʞʥʦ ʥʝ ʧʝʨʝʩʪʘʨʘʪʴʩʷ ʩ ʘʢʪʸʨʩʢʦʡ ʠʛʨʦʡ ʚ ʵʪʦʡ ʩʮʝʥʝ, ʠ ʩʦʭʨʘʥʠʪʴ ʧʨʘ-
ʚʠʣʴʥʫʶ ʧʝʚʯʝʩʢʫʶ ʧʦʟʠʮʠʶ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʩʚʦʝʛʦ ʦʙʨʘʟʘ ʯʝʨʝʟ ʚʦʢʘʣ. 

ʕʪʫ ʘʨʠʶ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʥʷʶʪ ʧʝʚʮʳ. ʆʥʘ ʪʘʢʞʝ ʢʘʢ ʠ ʧʝʨʚʘʷ ʢʦʤʬʦʨʪʥʘ ʜʣʷ ʟʚʫʯʘʥʠʷ ʙʘʩʦʚʦ-
ʛʦ ʛʦʣʦʩʘ, ʥʝ ʩʦʜʝʨʞʠʪ ʢʨʘʡʥʝ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʥʦʪ, ʣʠʰʴ ʟʘʜʝʚʘʷ çʬʘ ʜʠʝʟè ʙʦʣʴʰʦʡ ʦʢʪʘʚʳ ʚ ʢʦʥʮʝ 
ʬʨʘʟʳ ʠ ʢʘʩʘʷʩʴ ʝʛʦ ʚ ʩʝʨʝʜʠʥʝ ʬʨʘʟ. ɸ ʚʚʝʨʭʫ ʚʩʪʨʝʯʘʝʪʩʷ ʣʠʰʴ çʜʦ ʜʠʝʟè ʧʝʨʚʦʡ ʦʢʪʘʚʳ ʥʘ ʩʣʘʙʦʤ 
ʚʨʝʤʝʥʠ ʪʘʢʪʘ, ʢʘʢ ʧʨʦʭʦʜʷʱʠʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʟʚʫʢ. ʊʝʤʧ Larghetto ʥʘ 2/4 ʚ ʪʘʢʪʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʦʱʫʱʝʥʠʷ ʩʧʦʢʦʡʩʪʚʠʷ, ʨʘʟʤʝʨʝʥʥʦʩʪʠ, ʚʥʫʪʨʝʥʥʝʛʦ ʯʫʚʩʪʚʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʦʩʪʦʠʥʩʪʚʘ, ʯʫʞʜʦʛʦ ʣʦʞ-
ʥʳʤ ʩʪʨʘʩʪʷʤ. ʅʝʢʦʪʦʨʫʶ ʧʠʢʘʥʪʥʦʩʪʴ ʧʨʠʜʘʶʪ ʩʠʥʢʦʧʳ ʚ ʢʦʥʮʝ ʚʪʦʨʦʡ ʬʨʘʟʳ (ʩʝʜʴʤʦʡ ʪʘʢʪ ʩʘʤʦʡ 
ɸʨʠʠ ʠʣʠ ʜʝʚʷʪʳʡ ʪʘʢʪ ʦʪ ʥʘʯʘʣʘ ʝʸ): ʢʘʢ ʣʸʛʢʦʝ ʧʦʢʘʯʠʚʘʥʠʝ ʥʘ ʚʦʣʥʘʭ ʫʙʘʶʢʠʚʘʶʱʝʡ ʥʠʩʭʦʜʷʱʝʡ 
ʤʝʣʦʜʠʠ: ʩʤ. ʥʦʪʥʳʡ ʧʨʠʤʝʨ ˉ8 ʚ ʇʨʠʣʦʞʝʥʠʠ. 

ɺʩʝʛʦ ɸʨʠʷ ʩʦʜʝʨʞʠʪ 54 ʪʘʢʪʘ ʤʫʟʳʢʠ, ʥʦ ʩʘʤʘ ʤʝʣʦʜʠʷ ʘʨʠʠ ʟʘʥʠʤʘʝʪ 24 ʪʘʢʪʘ, ʠ, ʧʦʚʪʦʨʝʥʥʘʷ 
ʜʚʘʞʜʳ, ï 48 ʪʘʢʪʦʚ. ʇʦʯʪʠ ʚ ʪʦʯʥʦʩʪʠ, ʢʘʢ ʠ ʧʝʨʚʘʷ ɸʨʠʷ ɿʘʨʘʩʪʨʦ ʠʟ 55 ʪʘʢʪʦʚ ʧʦʣʥʦʩʪʴʶ, ʠ 40 ʪʘʢʪʦʚ 
ʦʜʥʦʡ ʤʝʣʦʜʠʠ ʩʦʣʠʩʪʘ. ʅʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʚʫʢʦʚ ʚ ʥʝʡ, ʢʦʥʝʯʥʦ, ʙʦʣʴʰʝ, ʢʘʢ ʠ ʠʥʪʝʨʝʩʥʝʝ ʚʳʛʣʷ-
ʜʠʪ ʤʝʣʦʜʠʯʝʩʢʘʷ ʠ ʨʠʪʤʠʯʝʩʢʘʷ ʣʠʥʠʠ ʚʪʦʨʦʡ ʘʨʠʠ, ʥʝʩʦʤʥʝʥʥʦ, ʧʦʣʴʟʫʶʱʝʡʩʷ ʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦ-
ʩʪʴʶ ʫ ʚʦʢʘʣʠʩʪʦʚ. ɼʳʭʘʥʠʝ ʣʝʛʢʦ ʨʝʛʫʣʠʨʫʝʪʩʷ ʬʨʘʟʘʤʠ ʧʦ ʜʚʘ ʪʘʢʪʘ, ʛʜʝ ʜʘʞʝ ʯʝʪʳʨʸʭʪʘʢʪʦʚʳʝ ʧʦ-
ʩʪʨʦʝʥʠʷ ʩʚʦʙʦʜʥʦ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʯʘʩʪʠ ʧʫʪʸʤ ʚʟʷʪʠʷ ʥʦʚʦʛʦ ʜʳʭʘʥʠʷ ʥʘ ʟʘʪʘʢʪʦʚʦʡ ʚʦʩʴʤʫʰ-
ʢʝ. 

ɺ ʚʦʩʴʤʦʡ ʢʘʨʪʠʥʝ ʥʘ ʩʪʨʘʥʠʮʝ 188 ʢʣʘʚʠʨʘ ʦʧʝʨʳ ɿʘʨʘʩʪʨʦ ʧʦʷʚʣʷʝʪʩʷ ʚʥʦʚʴ: ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ 
ʦʛʥʸʤ (ʧʨʦʭʦʜ ʯʝʨʝʟ ʦʛʥʝʥʥʫʶ ʧʝʱʝʨʫ ʩ ʧʦʤʦʱʴʶ ʠʛʨʳ ʥʘ ʚʦʣʰʝʙʥʦʡ ʬʣʝʡʪʝ), ʚʦʜʦʡ (ʩʢʚʦʟʴ ʛʦʨʥʳʡ 
ʚʦʜʦʧʘʜ) ï ʦʥ ʚʳʚʦʜʠʪ ʊʘʤʠʥʦ ʠ ʇʘʤʠʥʫ ʚ ʭʨʘʤ. ɿʜʝʩʴ ʙʫʜʝʪ ʩʦʚʝʨʰʘʪʴʩʷ ʦʙʨʷʜ ʙʨʘʢʦʩʦʯʝʪʘʥʠʷ ʥʘ 
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ʬʦʥʝ ʨʘʜʦʩʪʥʦʛʦ ʧʦʙʝʜʥʦʛʦ ʤʘʨʰʘ, ʛʜʝ ʧʦʩʪʦʷʥʥʦ ʟʚʫʯʠʪ ʨʠʪʤ ʬʘʥʬʘʨ: ʚʦʩʴʤʫʰʢʘ, ʜʚʝ ʰʝʩʪʥʘʜʮʘʪʳʝ 
ʠ ʜʘʣʝʝ ʛʨʫʧʧʘ ʨʦʚʥʳʭ ʚʦʩʴʤʳʭ ʥʦʪ ʚ ʨʘʟʤʝʨʝ 4/4.  

ɺ ʵʪʦʤ ʚʳʭʦʜʝ ɿʘʨʘʩʪʨʦ ʥʘ ʧʫʙʣʠʢʫ ʢʦʤʧʦʟʠʪʦʨ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʣ ʥʠ ʧʨʦʠʟʥʝʩʝʥʠʝ ʪʝʢʩʪʘ, ʥʠ ʨʝ-
ʯʠʪʘʪʠʚʥʦʛʦ ʧʨʦʧʝʚʘʥʠʷ ʝʛʦ ï ʪʦʣʴʢʦ ʧʘʥʪʦʤʠʤʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʤʘʛʘ ʥʘ ʩʮʝʥʝ. 

ʀ, ʥʘʢʦʥʝʮ, ʚ ʢʘʨʪʠʥʝ 11 (ʚ ʧʦʩʣʝʜʥʝʡ ʢʘʨʪʠʥʝ ʚʪʦʨʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʢʘʨʪʠʥʝ 
ʚʩʝʡ ʦʧʝʨʳ çɺʦʣʰʝʙʥʘʷ ʬʣʝʡʪʘè) ɿʘʨʘʩʪʨʦ ʧʦʷʚʣʷʝʪʩʷ ʧʝʨʝʜ ʚʩʪʫʧʣʝʥʠʝʤ ʭʦʨʘ ʩ ʤʝʣʦʜʠʝʡ ʥʘ ʧʷʪʴ 
ʪʘʢʪʦʚ ʚ ʄʠ ʙʝʤʦʣʴ ʤʘʞʦʨʝ ï ʦʩʥʦʚʥʦʡ ʪʦʥʘʣʴʥʦʩʪʠ ʩ ʩʠʤʚʦʣʠʯʝʩʢʠʤ ʯʠʩʣʦʤ: ʪʨʠ ʙʝʤʦʣʷ, ʚ ʢʦʪʦʨʦʡ ʠ 
ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʧʝʨʘ. ʀ ʜʘʞʝ ʚ ʵʪʦʤ ʤʘʣʝʥʴʢʦʤ ʬʨʘʛʤʝʥʪʝ ʄʦʮʘʨʪ, ʜʘʸʪ ʚʥʦʚʴ ʭʦʜ ʚ ʧʘʨʪʠʠ ʙʘʩʘ ɿʘ-
ʨʘʩʪʨʦ ʥʘ ʙʦʣʴʰʫʶ ʜʝʮʠʤʫ ʚʥʠʟ ʦʪ ʚʝʨʭʥʝʛʦ çɼʦè ʧʝʨʚʦʡ ʦʢʪʘʚʳ ʜʦ çʃʷ ʙʝʤʦʣʴè ʙʦʣʴʰʦʡ ʦʢʪʘʚʳ: ʩʤ. 
ʥʦʪʥʳʡ ʧʨʠʤʝʨ ˉ9 ʚ ʇʨʠʣʦʞʝʥʠʠ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʥʘʯʠʥʘʣʘʩʴ ʦʧʝʨʘ ʚ ʪʦʥʘʣʴʥʦʩʪʠ ʪʘʢʞʝ ʩ ʪʨʝʤʷ ʙʝʤʦʣʷʤʠ, ʥʦ ʵʪʦ ʙʳʣ ʜʦ ʤʠʥʦʨ ʩ 
ʪʨʝʤʷ ʘʢʢʦʨʜʘʤʠ ʚʩʪʫʧʣʝʥʠʷ ʠ ʪʨʦʝʢʨʘʪʥʳʤ ʧʦʚʪʦʨʝʥʠʝʤ ʠʭ. 

 ʆʜʠʥʥʘʜʮʘʪʘʷ ʢʘʨʪʠʥʘ (ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʦʪ ʜʦ ʤʠʥʦʨʘ, ʢʦʛʜʘ ʮʘʨʠʮʘ ʥʦʯʠ ʚʤʝʩʪʝ ʩ ʄʦʥʘʩʪʘʪʦ-
ʩʦʤ ʠ ʝʸ ʩʚʠʪʦʡ ʠʟ ʪʨʸʭ ɼʘʤ ʠʩʯʝʟʘʶʪ, ʧʨʦʚʘʣʠʚʘʷʩʴ ʧʦʜ ʟʝʤʣʶ), ʥʘʯʠʥʘʝʪʩʷ ʚ ʪʝʤʧʝ ʧʨʝʜʳʜʫʱʝʡ ʜʝ-
ʩʷʪʦʡ ʢʘʨʪʠʥʳ: ʚ ʪʝʤʧʝ ʄʦdʝrʘto piu. ɿʘʪʝʤ (ʥʘ ʩʣʦʚʘʭ ɿʘʨʘʩʪʨʦ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʚʩʝʛʦ ʚ ʧʷʪʴ ʪʘʢʪʦʚ), 
ʪʝʤʧ ʤʝʥʷʝʪʩʷ ʥʘ ʄaʝstoso, ʠ ʧʦʩʣʝ ʪʨʝʭ ʪʘʢʪʦʚ ʤʦʥʦʣʦʛʘ ɿʘʨʘʩʪʨʦ ʭʦʨ ʚʩʪʫʧʘʝʪ ʫʞʝ ʚ ʪʝʤʧʝ Andante. 
ɺʪʦʨʦʡ ʨʘʟʜʝʣ ʭʦʨʘ, ʫʪʚʝʨʞʜʘʶʱʠʡ ʪʦʥʘʣʴʥʦʩʪʴ ʄʠ ʙʝʤʦʣʴ ʤʘʞʦʨ, ʟʚʫʯʠʪ Allegro ʜʦ ʩʘʤʦʛʦ ʬʠʥʘʣʘ.  

ʕʪʦ ʚʳʧʠʩʘʥʥʦʝ ʢʦʤʧʦʟʠʪʦʨʦʤ ʧʦʩʪʝʧʝʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ʪʝʤʧʘ ʩʣʦʚʥʦ ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʬʠʥʘʣʴʥʳʤ, 
ʪʨʠʫʤʬʘʣʴʥʦ ʟʚʫʯʘʱʠʤ ʄʠ ʙʝʤʦʣʴ ʤʘʞʦʨʦʤ ʭʦʨʘ ʠ ʦʨʢʝʩʪʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʨʪʠʷ ɿʘʨʘʩʪʨʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʧʦʷʚʣʝʥʠʷ ʥʘ ʩʮʝʥʝ ʵʪʦʛʦ ʧʝʨʩʦʥʘʞʘ ʦʧʝ-
ʨʳ. ʀ ʜʚʝ ʘʨʠʠ ɿʘʨʘʩʪʨʦ ï ʵʪʦ ʥʝ ʦʪʜʝʣʴʥʳʝ ʥʦʤʝʨʘ (ˉ 10 ʠ ˉ 15), ʘ ʧʨʦʜʦʣʞʝʥʠʝ ʩʶʞʝʪʘ ʦʧʝʨʳ ʚ 
ʩʢʚʦʟʥʦʤ ʨʘʟʚʠʪʠʠ, ʠ ʨʝʘʢʮʠʷ ɿʘʨʘʩʪʨʦ ʥʘ ʧʨʦʠʩʭʦʜʷʱʠʝ ʩʦʙʳʪʠʷ ʠ ʜʝʡʩʪʚʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʩʧʝʢʪʘʢ-
ʣʷ. 

ɺ ʦʧʝʨʝ ʤʳ ʥʝ ʫʚʠʜʠʤ ʧʨʝʞʥʠʭ ʨʝʯʠʪʘʪʠʚʦʚ ʪʠʧʘ secco, ʩʚʦʡʩʪʚʝʥʥʳʭ ʦʧʝʨʝ XVIII ʚʝʢʘ, ʢʦʪʦʨʳʝ 
ʠʤʝʣʠ ʯʠʩʪʦ ʩʣʫʞʝʙʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʤʦʜʫʣʷʮʠʠ ʠʟ ʪʦʥʘʣʴʥʦʩʪʠ ʦʜʥʦʛʦ ʥʦʤʝʨʘ ʚ ʪʦʥʘʣʴʥʦʩʪʴ ʜʨʫʛʦʛʦ. 
ʈʝʯʠʪʘʪʠʚʳ ɿʘʨʘʩʪʨʦ ï ʵʪʦ ʘʨʠʦʟʥʳʝ ʵʧʠʟʦʜʳ, ʛʜʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʠʤʬʦʥʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʦʨʢʝʩʪʨʦʚʦ-
ʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʦʝ ʯʘʩʪʦ ʦʙʲʷʩʥʷʝʪ ʩʣʫʰʘʪʝʣʶ ʤʳʩʣʠ ʧʝʨʩʦʥʘʞʝʡ ʯʝʨʝʟ ʧʨʦʚʝʜʝʥʠʝ ʚ ʵʪʦʪ ʤʦʤʝʥʪ 
ʟʚʫʯʘʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʪʝʤʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʥʘ ʩʮʝʥʝ ʩʦʙʳʪʠʷʤʠ.  

ʀʩʧʦʣʥʠʪʝʣʶ ʨʦʣʠ ɿʘʨʘʩʪʨʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʣʛʦ ʠ ʪʱʘʪʝʣʴʥʦ ʛʦʪʦʚʠʪʴ ʩʝʙʷ ʢ ʩʮʝʥʠʯʝʩʢʦʤʫ ʚʦ-
ʧʣʦʱʝʥʠʶ ʵʪʦʛʦ ʦʙʨʘʟʘ. ʅʝ ʪʦʣʴʢʦ ʚʦʢʘʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʥʦ ʘʢʪʸʨʩʢʠʝ ʪʝʭʥʠʢʠ ʠ ʫʤʝʥʠʷ ʚʘʞʥʦ ʦʪʪʘʯʠ-
ʚʘʪʴ ʚ ʣʶʙʦʤ ʨʝʞʠʩʩʸʨʩʢʦʤ ʚʠʜʝʥʠʠ ʮʝʣʦʛʦ ʩʧʝʢʪʘʢʣʷ, ʧʨʠʤʝʥʷʷʩʴ ʢ ʜʘʥʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ. 

ʅʝʤʘʣʦʚʘʞʥʦ ʦʩʚʦʠʪʴ ʥʝʤʝʮʢʠʡ ʷʟʳʢ, ʭʦʪʷ ʙʳ ʚ ʨʘʤʢʘʭ ʟʥʘʥʠʷ ʩʚʦʝʡ ʧʘʨʪʠʠ ʠ ʨʝʧʣʠʢ, ʥʘ ʢʦʪʦ-
ʨʳʝ ʪʨʝʙʫʝʪʩʷ ʦʪʚʝʯʘʪʴ. ʊʦʥʢʦʩʪʠ ʧʨʦʠʟʥʦʰʝʥʠʷ, ʧʦʩʪʘʥʦʚʢʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʟʚʫʢʦʚ, ʠʥʪʦʥʘʮʠʦʥʥʳʭ 
ʪʨʫʜʥʦʩʪʝʡ ʥʘʜʦ ʠʟʫʯʘʪʴ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʩʪʘ-ʥʦʩʠʪʝʣʷ ʷʟʳʢʘ [3, ʩ. 239]. 

ʀʩʪʦʨʠʶ ʫʜʘʯʥʳʭ ʧʦʩʪʘʥʦʚʦʢ ʦʧʝʨʳ çɺʦʣʰʝʙʥʘʷ ʬʣʝʡʪʘè, ʢʘʢ ʠ ʚʳʜʘʶʱʠʭʩʷ ʧʝʚʮʦʚ-ʘʢʪʸʨʦʚ 
ʨʦʣʠ ɿʘʨʘʩʪʨʦ ʧʦʣʝʟʥʦ ʟʥʘʪʴ ʠ ʩʢʣʘʜʳʚʘʪʴ ʚ ʩʚʦʶ ʪʚʦʨʯʝʩʢʫʶ ʢʦʧʠʣʢʫ. 

ɿʘʨʘʥʝʝ ʩʣʝʜʫʝʪ ʦʙʜʫʤʘʪʴ ʠ ʚʩʪʨʝʯʫ ʥʘ ʩʮʝʥʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʝʚʮʦʚ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥ-
ʥʦʩʪʠ ʠʭ ʛʦʣʦʩʦʚ, ʤʘʥʝʨʫ ʧʝʥʠʷ: ʚʘʞʝʥ ʙʘʣʘʥʩ ʟʚʫʯʥʦʩʪʠ ʚ ʘʥʩʘʤʙʣʝʚʳʭ ʥʦʤʝʨʘʭ ʠ ʧʨʦʩʪʦ ʧʨʠ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʠ ʩ ʧʝʨʩʦʥʘʞʘʤʠ, ʯʪʦʙʳ ʥʝ çʚʳʧʘʜʘʪʴè ʠʟ ʦʙʱʝʛʦ ʟʚʫʯʘʥʠʷ ʦʧʝʨʥʦʛʦ ʩʧʝʢʪʘʢʣʷ. 

ɺʩʪʨʝʯʘʝʪʩʷ ʠ ʢʦʥʮʝʨʪʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʦʧʝʨʳ, ʥʦ ʦʥʦ ʥʝʧʦʣʥʦʮʝʥʥʦ ʚ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʢʦʩʪʶʤʦʚ, 
ʜʝʢʦʨʘʮʠʡ, ʩʮʝʥʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ï ʚʩʝʛʦ ʪʦʛʦ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʩʦʙʫʶ ʘʪʤʦʩʬʝʨʫ ʪʝʘʪʨʘ. 

ɸʥʘʣʠʟ ʧʘʨʪʠʠ ɿʘʨʘʩʪʨʦ ʠʟ ʦʧʝʨʳ çɺʦʣʰʝʙʥʘʷ ʬʣʝʡʪʘè ʄʦʮʘʨʪʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʠʟʫ-
ʯʝʥʠʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʫʟʳʢʠ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʧʦʥʷʪʴ ʠ ʦʮʝʥʠʪʴ ʤʫʟʳʢʘʣʴʥʳʝ ʥʘʭʦʜʢʠ ʠ 
ʪʝʭʥʠʢʠ ʢʦʤʧʦʟʠʪʦʨʘ, ʘ ʪʘʢʞʝ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʛʣʫʙʠʥʫ ʝʛʦ ʤʫʟʳʢʠ.  
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ǲǣǩ 570,.1 

ǧǰǩǲǰǰǱǡǭ ǱǤǟǱǯǟǪǻǬǭǨ ǯǤǥǧǰǰǲǯǺ8 
ǧǰǱǭǯǧǾ ǧ ǰǭǡǯǤǫǤǬǬǺǨ ǼǱǟǮ ǯǟǦǡǧǱǧǾ 

ǩȒȊȞȗȍȁǿ ǫǿȏȇȞ ǟȊȄȉȐǿȌȃȏȍȁȌǿ, 
ʢʘʥʜ. ʠʩʪʦʨ. ʥʘʫʢ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ǴǿȈȏȒȊȊȇȌǿ ǟȃȄȊȞ ǳǿȏȇȑȍȁȌǿ  
ʩʪʫʜʝʥʪ  

ɹʋ ɺʆ çʉʫʨʛʫʪʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʀʩʢʫʩʩʪʚʦ ʪʝʘʪʨʘʣʴʥʦʡ ʨʝʞʠʩʩʫʨʳ ʠʤʝʝʪ ʜʦʣʛʫʶ ʠ ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ, ʥʘʯʠʥʘʷ ʩ ʜʨʝʚʥʦʩʪʠ ʠ ʜʦ 

ʥʘʰʠʭ ʜʥʝʡ.  
ʀʩʪʦʢʠ ʪʝʘʪʨʘʣʴʥʦʛʦ ʠ ʨʝʞʠʩʩʝʨʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʣʝʞʘʪ ʚ ʧʝʨʚʦʙʳʪʥʳʭ ʷʟʳʯʝʩʢʠʭ ʨʠʪʫʘʣʘʭ ʠ ʦʙ-

ʨʷʜʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʘʞʥʳʤʠ, ʧʦʚʦʨʦʪʥʳʤʠ ʤʦʤʝʥʪʘʤʠ ʞʠʟʥʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʱʝʩʪʚʘ. ʇʨʝʜʩʪʘʚʣʝ-
ʥʠʝ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʠ ʩʠʣ, ʦʙʲʝʢʪʦʚ, ʦʪʚʣʝʯʸʥʥʳʭ ʧʦʥʷʪʠʡ ʚ ʦʙʨʘʟʝ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʯʝʣʦʚʝʢʘ, ʠʣʠ ʧʨʠʟʥʘʥʠʝ ʟʘ ʥʠʤʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʫʩʣʦʚʣʠʚʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʚʦʝʦʙʨʘʟʥʦʛʦ 
ʜʠʘʣʦʛʘ ʩ ʙʦʛʘʤʠ ï ʚ ʦʙʨʷʜʘʭ ʠ ʨʠʪʫʘʣʘʭ ʨʘʟʳʛʨʳʚʘʣʠʩʴ (ʪʦ ʝʩʪʴ, ʧʦʜʘʚʘʣʠʩʴ ʚ ʪʝʘʪʨʘʣʴʥʦʡ ʬʦʨʤʝ) 
ʢʣʶʯʝʚʳʝ ʤʦʤʝʥʪʳ, ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʩʦʙʳʪʠʷ ʜʣʷ ʧʣʝʤʝʥʠ. ɺ ʦʙʨʷʜʦʚʳʭ ʜʝʡʩʪʚʘʭ, ʢʘʟʘʣʦʩʴ ʙʳ, ʥʝ 
ʙʳʣʦ ʟʨʠʪʝʣʝʡ ʢʘʢ ʪʘʢʦʚʳʭ, ʚʩʝ ʫʯʘʩʪʥʠʢʠ, ʩʢʦʣʴʢʦ ʙʳ ʠʭ ʥʠ ʙʳʣʦ ï ʧʨʠ ʤʘʩʩʦʚʦʤ ʦʙʨʷʜʝ, ʠʣʠ ʪʦʣʴʢʦ 
ʞʨʝʮʳ, ʧʨʠ ʪʘʡʥʦʤ ʦʙʨʷʜʝ, ʙʳʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʳ ʚ ʩʘʤʦ ʜʝʡʩʪʚʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʟʨʠʪʝʣʴ 
ʙʳʣ, ʪʦʯʥʝʝ, ʧʦʜʨʘʟʫʤʝʚʘʣʩʷ: ʵʪʠ ʪʝʘʪʨʘʣʠʟʦʚʘʥʥʳʝ ʜʝʡʩʪʚʘ, ʧʝʨʚʦʙʳʪʥʳʝ ʤʠʩʪʝʨʠʠ, ʘʜʨʝʩʦʚʘʣʠʩʴ 
ʙʦʞʝʩʪʚʘʤ, ʩ ʥʠʤʠ ʚʩʪʫʧʘʣʠ ʚ ʜʠʘʣʦʛ ʫʯʘʩʪʥʠʢʠ ʦʙʨʷʜʘ.  

ʉ ʛʦʜʘʤʠ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʝʨʚʦʡ ʪʝʘʪʨʘʣʴʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʘʮʠʠ. ʇʨʦʷʚʣʝʥʠʝʤ ʪʘ-
ʢʦʚʦʡ ʩʪʘʣʠ ʧʣʘʢʘʣʴʱʠʢʠ, ʧʦʵʪʳ ʠ ʪʘʥʮʦʨʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʟʚʘʥʳ ʙʳʣʠ ʩʣʘʚʦʩʣʦʚʠʪʴ ʙʦʛʦʚ ï 
ʆʩʠʨʠʩʘ, ʉʘʪʫʨʥʘ, ɺʘʘʣʘ, ɼʠʦʥʠʩʘ, ʠ ʨʫʢʦʚʦʜʠʣ ʚʩʝʡ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʝʡʩʪʚʘ ï ʛʣʘʚʥʳʡ ʰʘʤʘʥ, 
ʢʦʪʦʨʳʡ ʠʩʧʦʣʥʷʣ ʬʫʥʢʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʞʠʩʩʝʨʘ-ʧʦʩʪʘʥʦʚʱʠʢʘ ï ʨʘʩʧʨʝʜʝʣʷʣ ʨʦʣʠ, ʦʧʨʝʜʝʣʷʣ 
ʢʦʩʪʶʤʳ ʠ ʚʳʩʪʨʘʠʚʘʣ ʣʦʛʠʢʫ ʜʝʡʩʪʚʠʷ ʙʫʜʫʱʝʛʦ ʦʙʨʷʜʘ, ʦʧʨʝʜʝʣʷʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʝʛʦ 

ɹʦʦʧʫʙʯʡʸ: ʨʘʩʩʤʦʪʨʝʥʳ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʪʝʘʪʨʘʣʴʥʦʡ ʨʝʞʠʩʩʫʨʳ, ʦʪ ʧʝʨʚʦʙʳʪʥʦʩʪʠ ʜʦ 
ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʆʪʤʝʯʝʥʘ ʟʥʘʯʠʤʦʩʪʴ ʨʝʞʠʩʩʝʨʘ ʠ ʝʛʦ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʪ ʰʘʤʘʥʘ ʜʦ ʧʦʩʪʘʥʦʚ-
ʱʠʢʘ. ʈʦʣʴ ʪʝʘʪʨʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʪʝʘʪʨʘʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ, ʢʘʢ ʥʦʚʘʪʦʨʩʢʦʛʦ ʧʦʩʳʣʘ, ʪʘʢ ʠ ʘʢ-
ʮʝʥʪʘ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʩʪʴ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤ ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʧʦʩʪʘʥʦʚʦʯʥʦʡ ʨʘʙʦʪʳ ʨʝʞʠʩʩʝʨʘʤʠ ʠ ʝʝ 
ʚʣʠʷʥʠʝ ʥʘ ʟʨʠʪʝʣʷ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʩʢʫʩʩʪʚʦ, ʪʝʘʪʨʘʣʴʥʘʷ ʨʝʞʠʩʩʫʨʘ, ʟʨʠʪʝʣʠ, ʩʧʝʢʪʘʢʣʠ, ʟʨʝʣʠʱʝ, ʢʦʩʪʶʤʳ, ʤʘʩʢʠ, 
ʩʦʚʨʝʤʝʥʥʦʩʪʴ. 
 

THE ART OF THEATER DIRECTING: HISTORY AND THE CURRENT STAGE OF DEVELOPMENT 
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Abstract: the historical stages of the development of theatrical directing are considered, from primitive times 
to the present. The importance of the director and his transformation from a shaman to a director are noted. 
The role of theatrical experiments in theatrical art, both the innovative message and the emphasis on tradition-
ality. The relevance of the themes selected for production work by directors and its impact on the viewer.  
Key words: art, theater directing, spectators, performances, spectacle, costumes, masks, modernity. 
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ʤʝʩʪʦ ʠ ʚʨʝʤʷ.  
ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ VI ʚ. ʜʦ ʥ. ʵ. ʧʝʨʚʳʤ ʘʬʠʥʩʢʠʤ ʪʨʘʛʠʯʝʩʢʠʤ ʧʦʵʪʦʤ ʙʳʣ ʌʝʩʧʠʜ. ʈʦʜʦʥʘ-

ʯʘʣʴʥʠʢ ʘʬʠʥʩʢʦʛʦ ʪʨʘʛʝʜʠʡʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʧʨʦʩʣʘʚʠʣʩʷ ʚʝʩʥʦʡ 534 ʛʦʜʘ ʜʦ ʥ. ʵ., ʚʚʝʜʝʥʠʝʤ ʥʦʚʘ-
ʮʠʠ ï ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʭʦʨʘ ʦʜʥʦʛʦ ʘʢʪʸʨʘ, ʛʠʧʦʢʨʠʪʘ, ʢʦʪʦʨʳʡ ʤʦʛ ʦʙʨʘʱʘʪʴʩʷ ʢ ʭʦʨʫ ʠ ʠʟʦʙʨʘʞʘʪʴ ʢʘ-
ʢʠʝ-ʣʠʙʦ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʧʝʨʩʦʥʘʞʝʡ. ʊʝʤ ʩʘʤʳʤ, ʠʩʧʦʣʴʟʫʷ ʵʪʦʪ ʧʨʠʝʤ ʥʘ ʧʨʘʟʜʥʠʢʝ ɺʝʣʠʢʠʭ 
ɼʠʦʥʠʩʠʡ, ʌʝʩʧʠʜ ʚʥʸʩ ʚʢʣʘʜ ʚ ʜʨʘʤʘʪʫʨʛʠʶ, ʧʨʝʜʩʪʘʚʠʚ ʤʠʨʫ ʠʩʢʫʩʩʪʚʦ ʜʠʘʣʦʛʘ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʘʥ-
ʥʳʝ ʤʘʩʢʠ ʠ ʪʝʘʪʨʘʣʴʥʳʝ ʢʦʩʪʶʤʳ. ɺ ʮʝʧʠ ʜʨʘʛʦʮʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʫʚʝ-
ʣʠʯʠʚʘʣʦʩʴ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʠʤʝʥʘʤʠ ʚʝʣʠʢʠʭ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʭ ʜʨʘʤʘʪʫʨʛʦʚ ï ʕʩʭʠʣʘ, ʦʥ ʚʚʝʣ ʚʪʦʨʦʛʦ 
ʘʢʪʝʨʘ, ʉʦʬʦʢʣʘ ï ʪʨʝʪʴʝʛʦ, ɽʚʨʝʧʠʜ ʠ ɸʨʠʩʪʦʬʘʥ ï ʚʚʦʜʠʣʠ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʩʯʠʪʘʣʠ ʥʫʞʥʳʤ. ʇʦʩʪʝ-
ʧʝʥʥʦ ʢ ʨʘʙʦʪʝ ʩ ʭʦʨʦʤ ʩʪʘʣʠ ʧʦʜʢʣʶʯʘʪʴ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʣʠʩʴ ʥʘ ʵʪʦʤ.  

ʂʘʞʜʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʪʨʘʛʠʯʝʩʢʦʛʦ ʞʘʥʨʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʵʚʦʣʶʮʠʠ ʪʝʘʪʨʘ, ʥʘʯʠʥʘʷ ʦʪ ʫʩʦʚʝʨ-
ʰʝʥʩʪʚʦʚʘʥʠʷ ʌʝʩʧʠʜʦʤ ʪʝʘʪʨʘʣʴʥʳʭ ʤʘʩʦʢ ʠ ʢʦʩʪʶʤʦʚ ʜʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʳ ʧʝʨʚʦʙʳʪʥʦʡ ʢʘʥ-
ʪʘʪʳ ʚ ʟʨʝʣʫʶ ʬʦʨʤʫ ʜʨʘʤʘʪʠʯʝʩʢʦʛʦ ʪʝʘʪʨʘ. 

ʕʧʦʭʘ ɺʦʟʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʠʣʘ ʤʠʨʫ ʪʝʘʪʨ, ʧʨʝʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ. 
ɺ ʪʦ ʚʨʝʤʷ ʜʨʘʤʘʪʫʨʛʠ, ʪʘʢʠʝ ʢʘʢ ɸ. ɹʝʦʣʴʢʦ ʚ ʀʪʘʣʠʠ, ʃʦʧʝ ʜʝ ɺʝʛʘ ʚ ʀʩʧʘʥʠʠ, ʠ ɻ. ʉʘʢʩ ʚ ɻʝʨʤʘʥʠʠ, 
ʥʝʨʝʜʢʦ ʠʩʧʦʣʥʷʣʠ ʤʥʦʞʝʩʪʚʦ ʨʦʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ï ʘʢʪʝʨʘ, ʨʫʢʦʚʦʜʠʪʝʣʷ ʘʥʩʘʤʙʣʷ, ʦʨʛʘʥʠʟʘʪʦʨʘ ʠ 
ʨʝʞʠʩʩʝʨʘ ʩʧʝʢʪʘʢʣʝʡ. ʊʘʢ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʮʝʥʠʯʝʩʢʦʛʦ ʩʦʟʜʘʪʝʣʷ ʚ ʵʧʦʭʫ ʈʝʥʝʩʩʘʥʩʘ. 
ɺ ʵʪʠ ʚʨʝʤʝʥʘ ʧʦʷʚʠʣʠʩʴ ʢʦʨʥʠ ʨʝʞʠʩʩʝʨʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ʚʘʞʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʦʜʯʝʨʢʠʚʘʣʠ ʪʘʣʘʥʪʳ 
ʪʘʢʠʭ ʚʝʣʠʯʝʩʪʚʝʥʥʳʭ ʬʠʛʫʨ, ʢʘʢ ɺʠʣʴʷʤ ʐʝʢʩʧʠʨ ʠ ʃʦʧʝ ʜʝ ɺʝʛʘ. ʀʭ ʩʪʨʝʤʣʝʥʠʝ ʢ ʦʪʦʙʨʘʞʝʥʠʶ ʛʨʘʥ-
ʜʠʦʟʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʜʫʰ, ʙʦʨʴʙʳ ʤʦʱʥʳʭ ʭʘʨʘʢʪʝʨʦʚ ʠ ʚʜʦʭʥʦʚʝʥʠʝ ʘʢʪʝʨʦʚ ʥʘ ʠʛʨʫ, ʦʪʦʙʨʘʞʘʶ-
ʱʫʶ ʟʘʤʳʩʣʳ ʘʚʪʦʨʘ, ʩʪʘʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʚ ʠʩʢʫʩʩʪʚʝ ʪʝʘʪʨʘ [1]. 

ɿʘʚʦʨʘʞʠʚʘʶʱʠʝ ʩʧʝʢʪʘʢʣʠ XIVïXVI ʚʝʢʦʚ, ʦʟʘʨʝʥʥʳʝ ʤʠʩʪʝʨʠʷʤʠ ʠ ʨʝʣʠʛʠʦʟʥʳʤʠ ʩʶʞʝʪʘʤʠ, 
ʪʨʝʙʦʚʘʣʠ ʙʦʣʴʰʠʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʩʦʙʳʭ ʣʶʜʝʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʟʨʝʣʠʱ. 
ʕʪʠ ʧʝʨʚʦʧʨʦʭʦʜʮʳ ʩʮʝʥʠʯʝʩʢʠʭ ʠʩʢʫʩʩʪʚ, ʥʘʩʳʱʝʥʥʳʭ ʵʬʬʝʢʪʘʤʠ, ʙʳʣʠ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʢ ʬʦʨʤʠ-
ʨʦʚʘʥʠʶ ʙʫʜʫʱʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʪʝʘʪʨʘ. ʀʩʢʫʩʩʪʚʦ ʠʤʧʨʦʚʠʟʘʮʠʠ ï ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʠʪʘʣʴʷʥ-
ʩʢʦʡ ʢʦʤʝʜʠʠ ʜʝʣʴ ʘʨʪʝ ʠ ʜʨʫʛʠʭ ʬʦʨʤ ʥʘʨʦʜʥʦʛʦ ʪʝʘʪʨʘ ï ʪʨʝʙʦʚʘʣʦ ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 
ʤʦʪʠʚʘʤʠ ʠ ʤʘʩʢʘʤʠ ʚʤʝʩʪʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚ, ʠʟʣʠʰʥʝ ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʫʩʣʫʛʘʤ ʨʝʞʠʩʩʝʨʘ. 

ʋʥʠʢʘʣʴʥʳʝ ʚʟʛʣʷʜʳ ʥʘ ʪʝʘʪʨ ʙʳʣʠ ʠʟʣʦʞʝʥʳ ʃʦʧʝ ʜʝ ɺʝʛʦʡ ʚ ʝʛʦ ʪʨʘʢʪʘʪʝ çʅʦʚʦʝ ʠʩʢʫʩʩʪʚʦ ʧʠ-
ʩʘʪʴ ʢʦʤʝʜʠʠ ʚ ʥʘʰʝ ʚʨʝʤʷè, ʠʟʜʘʥʥʦʛʦ ʚ 1609 ʛʦʜʫ. ʆʙʨʘʟ ɺʠʣʴʷʤʘ ʐʝʢʩʧʠʨʘ ʢʘʢ ʪʝʦʨʝʪʠʢʘ ʪʝʘʪʨʘʣʴ-
ʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ ʥʘʩʪʘʚʥʠʢʘ ʘʢʪʝʨʦʚ ʙʳʣ ʟʘʧʝʯʘʪʣʝʥ ʚ ʟʥʘʢʦʚʦʡ ʩʮʝʥʝ çɻʘʤʣʝʪʘè, ʛʜʝ ʛʣʘʚʥʳʡ ʛʝʨʦʡ 
ʦʙʱʘʝʪʩʷ ʩ ʘʢʪʝʨʘʤʠ. 

ʂʦʥʝʮ XVI ʠ ʥʘʯʘʣʦ XVII ʚʝʢʦʚ ʚ ɽʚʨʦʧʝ ʦʪʤʝʪʠʣʠʩʴ ʫʪʚʝʨʞʜʝʥʠʝʤ ʧʳʰʥʦʩʪʠ ʚ ʩʧʝʢʪʘʢʣʷʭ, ʫʢʨʘ-
ʰʝʥʥʳʭ ʩʣʦʞʥʳʤʠ ʜʝʢʦʨʘʮʠʷʤʠ ʠ ʪʝʘʪʨʘʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʯʪʦ ʚʳʜʚʠʥʫʣʦ ʚʧʝʨʝʜ ʤʘʩʪʝʨʩʪʚʦ ʜʝ-
ʢʦʨʘʪʦʨʦʚ-ʤʘʰʠʥʠʩʪʦʚ ʠ ʘʨʭʠʪʝʢʪʦʨʦʚ. ʕʪʠ ʪʨʝʥʜʳ ʵʬʬʝʢʪʥʦʡ ʟʨʝʣʠʱʥʦʩʪʠ ʚʦʩʩʪʘʣʠ ʠʟ ʧʝʧʣʘ ʚ ʪʝʘʪ-
ʨʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʦʣʝʪʠʡ. 

ɺ XIX ʚʝʢʝ ʥʝʤʝʮʢʠʡ ʄʝʡʥʠʥʛʝʥʩʢʠʡ ʪʝʘʪʨ, ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʨʝʞʠʩʩʝʨʦʚ ʚʨʦʜʝ ʃ. ʂʨʦʥʝʢʘ ʠ ʛʝʨ-
ʮʦʛʘ ɻʝʦʨʛʘ II, ʦʢʘʟʘʣ ʚʝʩʦʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʨʝʞʠʩʩʫʨʳ. ʀʭ ʧʨʝʜʘʥʥʦʩʪʴ ʘʚʪʦʨʩʢʦʤʫ ʪʝʢʩʪʫ ʠ 
ʯʝʪʢʦʩʪʴ ʥʘʪʫʨʘʣʠʩʪʠʯʝʩʢʦʛʦ ʚʦʩʩʦʟʜʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʦʥʪʝʢʩʪʘ ʚʧʝʨʚʳʝ ʧʨʠʚʝʣʠ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ 
ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʩʩʦʚʳʭ ʩʮʝʥ ʠ ʧʦʜʘʨʠʣʠ ʨʝʞʠʩʩʝʨʩʢʦʤʫ ʠʩʢʫʩʩʪʚʫ ʥʦʚʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ. 

ʇʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʚʨʝʤʝʥʠ, ʨʦʣʴ ʨʝʞʠʩʩʝʨʘ ʚ ʪʝʘʪʨʝ ʫʩʣʦʞʥʷʣʘʩʴ, ʠ ʝʛʦ ʧʦʣʦʞʝʥʠʝ ʩʪʘʣʦ ʥʝʟʘ-
ʚʠʩʠʤʳʤ, ʪʝʧʝʨʴ ʦʪ ʥʝʛʦ ʥʝ ʪʨʝʙʦʚʘʣʠʩʴ ʥʠ ʜʨʘʤʘʪʫʨʛʠʯʝʩʢʠʡ, ʥʠ ʘʢʪʝʨʩʢʠʡ ʪʘʣʘʥʪ. ʈʦʣʴ ʨʝʞʠʩʩʝʨʘ 
ʩʪʘʣʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʥʠʤʘʥʠʝʤ ʠʩʢʫʩʩʪʚʘ ʩʦʟʜʘʥʠʷ ʮʝʣʦʩʪʥʦʛʦ ʩʮʝʥʠʯʝʩʢʦʛʦ 
ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʨʝʞʠʩʩʫʨʳ ʚ ʈʦʩʩʠʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʥʘʨʦʜʥʦʡ ʜʨʘʤʳ, ʰʢʦʣʴʥʦ-
ʛʦ ʪʝʘʪʨʘ XVII ï ʥʘʯʘʣʘ XVIII ʚʝʢʦʚ, ʘ ʪʘʢʞʝ ʚ ʛʝʨʦʠʢʦ-ʢʦʤʝʜʠʡʥʳʭ ʧʦʩʪʘʥʦʚʢʘʭ ʧʨʠʜʚʦʨʥʦʛʦ ʠ ʧʫʙʣʠʯ-
ʥʦʛʦ ʪʝʘʪʨʦʚ ʚʨʝʤʝʥ ʮʘʨʝʡ ɸʣʝʢʩʝʷ ʄʠʭʘʡʣʦʚʠʯʘ ʠ ʇʝʪʨʘ I. ʆʩʦʙʝʥʥʦʩʪʠ ʵʪʠʭ ʩʧʝʢʪʘʢʣʝʡ ʙʳʣʠ ʷʩʥʳ-
ʤʠ: ʦʥʠ ʥʝʩʣʠ ʚ ʩʝʙʝ ʧʦʥʠʤʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʪʝʘʪʨʘ, ʦʪʣʠʯʘʣʠʩʴ ʰʠʨʦʪʦʡ ʠ ʩʤʝʣʦʩʪʴʶ ʟʘ-
ʤʳʩʣʘ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘʨʦʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝ-
ʣʠʪʴ ʪʚʦʨʯʝʩʪʚʫ ʨʫʩʩʢʦʛʦ ʘʢʪʝʨʘ ʌ. ɻ. ɺʦʣʢʦʚʘ, ʢʦʪʦʨʳʡ ʷʨʢʦ ʧʨʦʷʚʠʣ ʚʩʝ ʵʪʠ ʢʘʯʝʩʪʚʘ. ɼʨʫʛʦʡ ʚʝʣʠʢʠʡ 
ʜʝʷʪʝʣʴ ʚ ʦʙʣʘʩʪʠ ʪʝʘʪʨʘ, ʘʢʪʝʨ, ʧʝʜʘʛʦʛ ʠ ʜʝʷʪʝʣʴ ʀ. ɸ. ɼʤʠʪʨʝʚʩʢʠʡ, ʩʜʝʣʘʣ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ 
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʙʦʨʴʙʫ ʟʘ ʨʘʟʚʠʪʠʝ ʠ ʜʝʤʦʢʨʘʪʠʟʘʮʠʶ ʪʝʘʪʨʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʘʪ-
ʨʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚ ʈʦʩʩʠʠ. 

ɺ XIX ʚʝʢʝ ʨʝʞʠʩʩʫʨʘ ʚ ʪʝʘʪʨʝ ʩʪʘʣʘ ʠʛʨʘʪʴ ʚʩʸ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ. ɺʝʣʠʢʠʝ ʨʝʞʠʩʩʝʨʳ, ʪʘʢʠʝ 
ʢʘʢ ʂʦʥʩʪʘʥʪʠʥ ʉʪʘʥʠʩʣʘʚʩʢʠʡ, ʄʠʭʘʠʣ ʏʝʭʦʚ, ʠ ɺʩʝʚʦʣʦʜ ʄʝʡʝʨʭʦʣʴʜ ʨʘʟʨʘʙʦʪʘʣʠ ʥʦʚʳʝ ʤʝʪʦʜʳ 
ʨʘʙʦʪʳ ʩ ʘʢʪʝʨʘʤʠ ʠ ʩʦʟʜʘʥʠʷ ʩʧʝʢʪʘʢʣʝʡ. ʆʥʠ ʚʥʝʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʪʝʘʪʨʘʣʴʥʦʡ 
ʨʝʞʠʩʩʫʨʳ. 

ʊʝʘʪʨʘʣʴʥʦʝ ʨʝʞʠʩʩʝʨʩʢʦʝ ʤʘʩʪʝʨʩʪʚʦ, ʦʣʠʮʝʪʚʦʨʷʶʱʝʝ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʩʮʝ-
ʥʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ, ʧʨʦʠʟʚʝʣʦ ʧʨʦʨʳʚ ʩ ʩʦʟʜʘʥʠʝʤ ʄʦʩʢʦʚʩʢʦʛʦ ʍʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʘʪʨʘ (ʄʍʊ) ʚ 1898 
ʛʦʜʫ ʂ. ʉ. ʉʪʘʥʠʩʣʘʚʩʢʠʤ ʠ ɺ. ʀ. ʅʝʤʠʨʦʚʠʯʝʤ-ɼʘʥʯʝʥʢʦ. ʌʦʢʫʩ ʦʩʥʦʚʘʪʝʣʝʡ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʧʨʦʪʠʚ 
ʧʦʜʭʦʜʦʚ, ʫʪʚʝʨʞʜʘʶʱʠʭ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʘʢʪʝʨʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʟʘʨʦʞʜʘʷ ʥʦʚʘʪʦʨʩʪʚʦ ʚ ʩʬʝʨʝ 
ʩʮʝʥʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʩʧʝʢʪʘʢʣʷ ʢʘʢ ʛʘʨʤʦʥʠʯʥʦʛʦ, ʨʝʘʣʠ-
ʩʪʠʯʥʦʛʦ ʤʠʨʘ. ʕʪʠ ʧʨʠʥʮʠʧʳ ʦʧʨʝʜʝʣʷʣʠ ʢʘʞʜʳʡ ʘʩʧʝʢʪ ʩʮʝʥʠʯʝʩʢʦʡ ʚʦʧʣʦʱʝʥʥʦʩʪʠ, ʩʦʟʜʘʚʘʝʤʦʛʦ 
ʢʦʣʣʝʢʪʠʚʥʦ ʨʝʞʠʩʩʝʨʦʤ, ʜʨʘʤʘʪʫʨʛʦʤ ʠ ʘʢʪʝʨʘʤʠ. ʄʍʊ ʷʚʠʣʩʷ ʪʝʤ ʨʝʟʦʥʘʪʦʨʦʤ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʨʦ-
ʷʚʠʣʠʩʴ ʥʦʚʳʝ ʪʨʘʢʪʦʚʢʠ ʠʜʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʩʪʝʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʪʝʘʪʨʘ, ʨʘʩʢʨʳʚʘʣʠʩʴ ʭʘʨʘʢʪʝʨʳ, ʙʳʪ ʠ 
ʠʩʪʦʨʠʯʝʩʢʘʷ ʵʧʦʭʘ ʩ ʥʝʚʠʜʘʥʥʦʡ ʧʨʝʞʜʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ [4]. 

ʊʝʘʪʨʘʣʴʥʘʷ ʨʝʞʠʩʩʫʨʘ ï ʵʪʦ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʘʪʨʘʣʴʥʦʛʦ ʩʧʝʢʪʘʢʣʷ, ʚʢʣʶʯʘ-
ʶʱʠʡ ʚ ʩʝʙʷ ʚʳʙʦʨ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʨʘʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʨʘʙʦʪʫ ʩ ʘʢʪʝʨʘʤʠ, ʩʦʟʜʘʥʠʝ ʩʮʝ-
ʥʦʛʨʘʬʠʠ, ʩʚʝʪʦʚʦʛʦ ʠ ʟʚʫʢʦʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʰʝʥʠʝ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 
ʚʦʧʨʦʩʦʚ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʜʭʦʜʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʢ ʪʝʘʪʨʘʣʴʥʦʡ ʨʝʞʠʩʩʫʨʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʢʦʥʪʠʥʫʫʤʝ 
ʦʪ ʚʝʨʥʦʩʪʠ ʢʣʘʩʩʠʯʝʩʢʠʤ ʢʘʥʦʥʘʤ ʜʦ ʥʝʚʦʦʙʨʘʟʠʤʳʭ ʦʙʨʘʟʦʚ ʨʦʞʜʝʥʥʳʭ ʙʝʩʢʨʘʡʥʝʡ ʬʘʥʪʘʟʠʝʡ 
ʥʝʧʨʝʩʪʘʥʥʦ ʠʩʩʣʝʜʫʶʱʠʭ ʤʠʨ ʠ ʠʩʢʫʩʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ. ʀʤʝʥʥʦ ʠʩʪʠʥʥʳʝ ʥʦʚʘʪʦʨʳ, ʯʴʠ ʩʤʝ-
ʣʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʤʦʛʫʪ ʩʥʘʯʘʣʘ ʦʩʪʘʚʘʪʴʩʷ ʥʝʷʩʥʳʤʠ, ʧʨʝʦʙʨʘʞʘʶʪ ʪʝʘʪʨʘʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ ʠ ʷʚʣʷ-
ʶʪʩʷ ʪʚʦʨʮʘʤʠ ʝʛʦ ʙʫʜʫʱʠʭ ʩʪʨʘʥʠʮ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʩʚʦʠʭ ʩʪʦʨʦʥʥʠ-
ʢʦʚ ʠ ʢʨʠʪʠʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʚʨʫʯʠʪ ʟʨʠʪʝʣʶ ʦʞʠʜʘʝʤʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ 
ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʥʦ ʵʪʦ ʚʦʚʩʝ ʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʝ ʫʩʪʘʨʝʚʘʥʠʠ ʠʣʠ ʥʝʩʧʦʩʦʙʥʦʩʪʠ 
ʪʨʦʛʘʪʴ ʜʫʰʠ ʩʦʚʨʝʤʝʥʥʳʭ ʣʶʜʝʡ. ʅʦʚʘʪʦʨʩʪʚʦ, ʚʢʣʶʯʘʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʰʝʜʝʚʨʳ, ʤʦ-
ʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʘʢʪʫʘʣʴʥʳʭ ʨʝʘʣʠʡ ʠ ʧʦʛʨʫʞʝʥʠʝ ʚ ʥʝʦʪʢʨʳʪʳʝ ʨʘʥʝʝ ʛʣʫʙʠʥʳ ʯʝʣʦʚʝ-
ʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʷʪ ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʠʢʠ ʧʩʠʭʦʪʝʨʘʧʠʠ. ɺ ʨʘʤʢʘʭ ʧʝʩʪʨʦʡ 
ʪʝʘʪʨʘʣʴʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʦʙʘ ʧʦʜʭʦʜʘ ï ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʥʦʚʘʷ ʜʨʘʤʘè ï ʧʨʝʩʣʝʜʫʶʪ 
ʦʜʥʫ ʮʝʣʴ: ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʦʪʪʦʯʝʥʥʦʛʦ ʪʘʣʘʥʪʦʤ ʠ ʚʢʫʩʦʤ ʨʝʞʠʩʩʝʨʘ [5]. 

ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʦʮʝʥʢʠ ʩʧʝʢʪʘʢʣʷ ʟʘʚʠʩʠʪ ʥʝ ʦʪ ʩʦʙʣʶʜʝʥʠʷ ʩʪʠʣʷ, ʘ ʦʪ ʩʧʦ-
ʩʦʙʥʦʩʪʠ ʩʦʟʜʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʘʬʦʨʠʯʝʩʢʠʭ ʰʘʙʣʦʥʦʚ 
ʠʣʠ ʘʚʘʥʛʘʨʜʠʩʪʩʢʠʭ ʘʨʪ-ʪʝʭʥʠʢ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʘʪʨʘʣʴʥʳʝ ʧʨʘʢʪʠʢʠ ʧʦʜʪʘʣʢʠʚʘʶʪ ʘʜʝʧʪʦʚ ʩʮʝʥʠʯʝʩʢʠʭ ʠʩʢʫʩʩʪʚ ʢ ʦʪʭʦʜʫ ʦʪ 
ʘʢʘʜʝʤʠʟʤʘ, ʠʥʦʛʜʘ ʚʝʜʷ ʢ ʧʦʣʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʮʝʥʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʟʨʠʪʝʣʴʩʢʦʛʦ ʚʦʩʧʨʠʷ-
ʪʠʷ. ʆʪʨʘʞʝʥʠʝ ʵʪʦʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʵʚʦʣʶʮʠʠ ʨʝʞʠʩʩʝʨʩʢʦʡ ʬʠʛʫʨʳ: ʥʝʢʦʛʜʘ ʦʛʨʘʥʠʯʝʥʥʘʷ ʨʘʤʢʘʤʠ 
ʞʝʩʪʢʠʭ ʪʨʘʜʠʮʠʡ, ʪʝʧʝʨʴ ʦʥʘ ʯʘʩʪʦ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʢʨʝʘʪʠʚʥʳʭ ʛʨʫʧʧʘʭ ʟʨʝʣʠɦ-
ʥʳʭ ʧʨʦʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʚ ʩʝʙʷ ʙʘʣʝʪ, ʦʧʝʨʫ ʠ ʤʶʟʠʢʣ. ʊʝʤ ʚʨʝʤʝʥʝʤ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, 
ʥʘʟʚʘʥʥʳʝ çʩʦʚʨʝʤʝʥʥʳʡ ʪʝʘʪʨè, ʧʨʦʜʚʠʛʘʶʪ ʨʘʜʠʢʘʣʴʥʫʶ ʩʚʦʙʦʜʫ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ï ʠʜʝʡʥʫʶ ʠ ʚʠʟʫ-
ʘʣʴʥʫʶ ï ʠ ʩʪʠʤʫʣʠʨʫʶʪ ʦʞʠʚʣʝʥʥʳʝ ʜʠʩʢʫʩʩʠʠ ʦʙʦʟʨʝʚʘʪʝʣʝʡ ʠ ʧʦʢʣʦʥʥʠʢʦʚ [2]. 

ɿʘʩʣʫʛʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʘʪʨʦʚ, ʦʩʪʘʶʱʠʭʩʷ ʙʘʩʪʠʦʥʘʤʠ ʣʠʪʝʨʘʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ, 
ʧʨʦʜʦʣʞʘʶʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʚʢʫʩʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ʠ ʚʝʨ-
ʥʫʶ ʧʝʨʝʜʘʯʫ ʜʨʘʤʘʪʫʨʛʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ. ʆʥʠ ʧʦʣʘʛʘʶʪʩʷ ʥʘ ʜʝʪʘʣʴʥʦʝ ʠ ʪʦʯʥʦʝ ʩʣʝʜʦʚʘʥʠʝ ʠʩʪʦʯʥʠʢʫ, 
ʚʳʩʪʘʚʣʷʷ ʥʘ ʩʫʜ ʘʫʜʠʪʦʨʠʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʦʯʝʨʪʘʥʠʷʭ, ʥʘʧʦʤʠʥʘʶʱʠʭ ʧʨʦʰʣʦʝ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʞʝ ʪʝ ʢʦʣʣʝʢʪʠʚʳ, ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʟʚʘʥʠʝ çʘʢʘʜʝʤʠʯʝʩʢʠʭè, ʥʝ ʙʦʷʪʩʷ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʷ ʩ ʥʦʚʘʪʦʨʩʪʚʦʤ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʤ. ʇʨʠʤʝʨʘʤʠ ʩʣʫʞʘʪ ʧʦʩʪʘʥʦʚʢʠ, ʛʜʝ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʤʝʪʦʜʳ 
ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʛʨʘʥʠʮ ʩʪʘʥʦʚʷʪʩʷ ʩʪʦʣʴ ʞʝ ʧʨʠʩʫʱʠʤʠ, ʢʘʢ ʠ ʚ ʪʝʘʪʨʘʭ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʦ ʘʩʩʦʮʠʠʨʦ-
ʚʘʪʴ ʩ çʥʦʚʦʡ ʜʨʘʤʦʡè. ʊʘʢ, ʥʘʨʷʜʫ ʩ ʥʠʤʠ, ʜʘʞʝ ʥʝ ʧʨʝʪʝʥʜʫʶʱʠʝ ʥʘ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʪʝʘʪʨʳ 
ʩʧʦʩʦʙʥʳ ʫʪʚʝʨʞʜʘʪʴ ʢʣʘʩʩʠʯʝʩʢʠʝ ʮʝʥʥʦʩʪʠ, ʧʦ-ʥʦʚʦʤʫ ʪʨʘʢʪʫʷ ʠʟʚʝʯʥʳʝ ʩʶʞʝʪʳ. 
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ʈʘʩʩʤʘʪʨʠʚʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʝʘʪʨʳ, ʤʳ ʫʟʥʘʝʤ ʦʙ ʠʭ ʩʪʨʝʤʣʝʥʠʠ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʩʩʣʝ-
ʜʦʚʘʥʠʶ ʬʦʨʤʳ ʠ ʩʦʜʝʨʞʘʥʠʷ. ʆʧʠʨʘʷʩʴ ʥʘ ʵʣʝʤʝʥʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ ʜʘʞʝ ʧʝʨʬʦʨʤʘʥʩʘ, 
ʦʥʠ ʧʨʠʫʤʥʦʞʘʶʪ ʩʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʫʙʣʠʢʫ, ʦʙʲʝʜʠʥʷʷ ʨʝʞʠʩʩʝʨʦʚ-ʥʦʚʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʳʣʢʦ ʠʛ-
ʥʦʨʠʨʫʶʪ ʦʙʳʜʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ [3]. 

ʆʩʦʙʳʡ ʘʢʮʝʥʪ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʤʝʩʪʫ ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʝʘʪʨʦʚ ʚ ʵʪʦʤ ʣʝʢʩʠʢʦʥʝ ʩʮʝʥʠʯʝʩʢʠʭ ʵʢʩ-
ʧʝʨʠʤʝʥʪʦʚ. ʆʥʠ ʫʪʚʝʨʞʜʘʶʪʩʷ ʢʘʢ ʭʨʘʥʠʪʝʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʜʫʭʘ, ʫʧʦʨʥʦ ʩʦʯʝʪʘʷ 
ʘʫʪʝʥʪʠʯʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʩ ʪʚʦʨʯʝʩʢʠʤʠ ʠʥʥʦʚʘʮʠʷʤʠ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʚ ʬʦʣʴʢʣʦʨʥʳʝ ʟʘʧʘʩʳ 
ʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʚʦʠʭ ʥʘʨʦʜʦʚ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʣʫʞʘʪ ʥʝ ʧʨʦʩʪʦ ʥʦʚʘʪʦʨ-
ʩʢʠʤ ʞʝʣʘʥʠʝʤ, ʥʦ ʠ ʩʨʝʜʩʪʚʦʤ ʧʦʜʯʝʨʢʠʚʘʥʠʷ ʠʩʪʠʥʥʦʡ ʮʝʥʥʦʩʪʠ ʪʨʘʜʠʮʠʡ ʥʘ ʬʦʥʝ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. 

ʅʘ ʩʮʝʥʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʘʪʨʦʚ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʨʷʜ ʩʦʮʠʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʧʦʣʠʪʠ-
ʯʝʩʢʠʭ ʜʦ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʥʝ ʦʩʪʘʚʣʷʷ ʚ ʩʪʦʨʦʥʝ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ ʢʘʢ ʨʘʩʠʟʤ ʠ ʪ. ʧ. ɼʝʡʩʪʚʫʶʱʠʝ ʪʝʘʪ-
ʨʘʣʴʥʳʝ ʧʦʩʪʘʥʦʚʱʠʢʠ ʥʝ ʧʨʦʩʪʦ ʦʪʦʙʨʘʞʘʶʪ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʥʦ ʠ ʩʪʨʝʤʷʪʩʷ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 
ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʘʫʜʠʪʦʨʠʠ, ʠʥʠʮʠʠʨʫʷ ʛʣʫʙʦʢʦʤʳʩʣʝʥʥʳʝ 
ʨʘʟʜʫʤʴʷ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜʠʢʫ ʧʨʠʚʣʝʯʝʥʠʷ ʧʫʙʣʠʢʠ ʢ ʧʨʦʮʝʩʩʫ ʩʮʝʥʠʯʝʩʢʦʛʦ 
ʜʝʡʩʪʚʠʷ, ʚʢʣʶʯʘʷ ʠʤʧʨʦʚʠʟʘʮʠʠ ʠ ʜʠʘʣʦʛʠ, ʯʪʦ ʫʩʪʨʘʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʟʨʠʪʝʣʠ-ʘʢʪʝʨʳ ʠ 
ʥʘʧʦʣʥʷʝʪ ʧʨʦʮʝʩʩ ʪʝʘʪʨʘʣʴʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʜʝʤʦʢʨʘʪʠʯʥʦʩʪʴʶ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʪʝʘʪʨ ʷʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ ʠʥʥʦʚʘʮʠʡ, ʛʜʝ ʢʨʝʘʪʠʚʥʦ ʩʦʯʝʪʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 
ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʩʪʠʣʠ ʠ ʞʘʥʨʳ; ʟʜʝʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʤʳʩʣʘ ʠ ʬʦʨʤʳ ʠʜʫʪ ʨʫʢʘ ʦʙ ʨʫʢʫ ʩ ʮʠʬʨʦʚʳʤʠ 
ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʨʝʰʝʥʠʷʤʠ. ʈʝʞʠʩʩʫʨʘ ʥʳʥʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʨʝʘʛʠʨʫʷ 
ʥʘ ʠʟʤʝʥʯʠʚʳʝ ʢʫʣʴʪʫʨʥʳʝ ʪʝʯʝʥʠʷ ʠ ʚʢʫʩʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʟʨʠʪʝʣʝʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʧʦ-
ʩʪʘʥʦʚʱʠʢʦʚ ʧʦʜʣʠʥʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʚ ʠʩʢʫʩʩʪʚʝ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʠʟʥʝ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. 

ʊʝʘʪʨʘʣʴʥʘʷ ʨʝʞʠʩʩʫʨʘ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʪʝʘʪʨʝ. ʈʝʞʠʩʩʸʨʳ ʦʧʨʝʜʝʣʷʶʪ 
ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨ ʩʧʝʢʪʘʢʣʷ, ʩʦʟʜʘʶʪ ʘʪʤʦʩʬʝʨʫ ʠ ʧʝʨʝʜʘʶʪ ʠʜʝʠ ʠ ʵʤʦʮʠʠ ʟʨʠʪʝʣʷʤ. ʆʥʠ ʨʘʙʦ-
ʪʘʶʪ ʥʘʜ ʢʘʞʜʳʤ ʘʩʧʝʢʪʦʤ ʩʧʝʢʪʘʢʣʷ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʧʦʣʥʦʝ ʠ ʛʘʨʤʦʥʠʯʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʠʩʢʫʩʩʪʚʘ.  

ɺ ʠʩʪʦʨʠʠ ʪʝʘʪʨʘʣʴʥʦʡ ʨʝʞʠʩʩʫʨʳ ʙʳʣʦ ʤʥʦʛʦ ʚʳʜʘʶʱʠʭ ʨʝʞʠʩʩʝʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʂʦʥʩʪʘʥʪʠʥ 
ʉʪʘʥʠʩʣʘʚʩʢʠʡ, ɺʩʝʚʦʣʦʜ ʄʝʡʝʨʭʦʣʴʜ, ɽʚʛʝʥʠʡ ɺʘʭʪʘʥʛʦʚ, ʄʘʨʠʷ ʂʥʝʙʝʣʴ, ɻʝʦʨʛʠʡ ʊʦʚʩʪʦʥʦʛʦʚ, ʄʘʨʢ 
ɿʘʭʘʨʦʚ, ʖʨʠʡ ʃʶʙʠʤʦʚ, ʇʸʪʨ ʌʦʤʝʥʢʦ, ʖʨʠʡ ɹʫʪʫʩʦʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ ʠʥʪʝʨʝʩʦʚʘʣʘ ʠ ʙʫʜʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʣʶʜʝʡ ʚʦ ʚʩʝ ʚʨʝ-
ʤʝʥʘ. ɺ ʨʘʟʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʧʦʭʠ ʪʝʘʪʨ ʧʨʝʪʝʨʧʝʚʘʣ ʠʟʤʝʥʝʥʠʷ ʠ ʨʘʟʚʠʚʘʣʩʷ. ʅʘʯʠʥʘʷ ʩ ʜʨʝʚʥʠʭ ʦʙ-
ʨʷʜʦʚ ʠ ʨʠʪʫʘʣʦʚ, ʢʦʛʜʘ ʪʝʘʪʨ ʩʪʘʣ ʩʚʦʝʦʙʨʘʟʥʳʤ ʜʠʘʣʦʛʦʤ ʩ ʙʦʛʘʤʠ, ʟʘʢʘʥʯʠʚʘʷ ʩʦʚʨʝʤʝʥʥʦʩʪʴʶ, ʛʜʝ 
ʪʝʘʪʨ ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ ʩ ʘʢʪʝʨʘʤʠ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʪʝʘʪʨʘʣʴʥʘʷ ʨʝʞʠʩʩʫʨʘ ʧʨʦ-
ʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʧʨʦʮʝʩʩʦʤ ʩʦʟʜʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʝʢʪʘʢʣʷ, ʩʮʝʥʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ, ʟʨʝʣʠʱʘ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʘʪʨʘʣʴʥʘʷ ʨʝʞʠʩʩʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʦʜʭʦʜʦʚ, ʦʪ ʢʣʘʩʩʠʯʝ-
ʩʢʠʭ ʢʘʥʦʥʦʚ ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʘʢʘʜʝʤʠʯʝʩʢʫʶ 
ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʘ ʥʦʚʘʪʦʨʳ ʧʨʝʦʙʨʘʞʘʶʪ ʪʝʘʪʨʘʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʢʘʩʘʷʩʴ ʘʢʪʫʘʣʴʥʳʭ ʪʝʤ ʠ ʛʣʫʙʠʥ ʯʝ-
ʣʦʚʝʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ. ɹʘʣʝʪ, ʦʧʝʨʘ ʠ ʤʶʟʠʢʣ ʪʘʢʞʝ ʚʦʚʣʝʯʝʥʳ ʚ ʢʨʝʘʪʠʚʥʳʝ ʧʨʦʝʢʪʳ. ɸʣʴʪʝʨʥʘʪʠʚ-
ʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʘʪʨʘ ʩʪʨʝʤʷʪʩʷ ʢ ʨʘʜʠʢʘʣʴʥʦʡ ʩʚʦʙʦʜʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʚʳʟʳʚʘʶʪ ʜʠʩʢʫʩʩʠʠ. 
ʂʣʘʩʩʠʯʝʩʢʠʝ ʪʝʘʪʨʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʪʦʯʥʫʶ ʧʝʨʝʜʘʯʫ ʜʨʘʤʘʪʫʨʛʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ 
ʜʝʪʘʣʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʝʘʪʨʳ ʠʩʩʣʝʜʫʶʪ ʬʦʨʤʫ ʠ ʩʦʜʝʨʞʘʥʠʝ, ʚʦʧʣʦʱʘʷ ʪʨʘʜʠʮʠʠ ʩʦʚʨʝʤʝʥ-
ʥʳʤ ʦʙʨʘʟʦʤ. ʉʦʚʨʝʤʝʥʥʳʡ ʪʝʘʪʨ ʩʦʯʝʪʘʝʪ ʨʘʟʣʠʯʥʳʝ ʩʪʠʣʠ ʠ ʞʘʥʨʳ, ʠʩʧʦʣʴʟʫʷ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦ-
ʛʠʠ ʠ ʤʫʣʴʪʠʤʝʜʠʘ. ʈʝʞʠʩʩʫʨʘ ʧʦʜʩʪʨʘʠʚʘʝʪʩʷ ʧʦʜ ʢʫʣʴʪʫʨʥʳʝ ʪʝʯʝʥʠʷ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʟʨʠʪʝʣʝʡ, ʪʨʝ-
ʙʫʷ ʤʘʩʪʝʨʩʪʚʘ ʚ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʨʝʘʣʠʷʤ. ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʘʪʨʘʣʴʥʘʷ ʨʝʞʠʩʩʫʨʘ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟ-
ʚʠʚʘʪʴʩʷ ʠ ʧʨʠʚʣʝʢʘʪʴ ʥʦʚʳʭ ʪʘʣʘʥʪʣʠʚʳʭ ʨʝʞʠʩʩʸʨʦʚ. ʆʥʘ ʦʩʪʘʝʪʩʷ ʚʘʞʥʳʤ ʠʩʢʫʩʩʪʚʦʤ, ʩʧʦʩʦʙʥʳʤ 
ʚʜʦʭʥʦʚʠʪʴ, ʧʨʦʙʫʜʠʪʴ ʵʤʦʮʠʠ ʠ ʚʳʟʚʘʪʴ ʨʘʟʤʳʰʣʝʥʠʷ ʫ ʟʨʠʪʝʣʝʡ.  
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 ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʆʜʥʦʡ ʠʟ ʪʝʥʜʝʥʮʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʛʨʘʬʠʯʝʩʢʦʤ ʜʠʟʘʡʥʝ ʩʪʘʥʦʚʠʪʩʷ ʤʠʥʠʤʘʣʠʟʤ. ɼʘʥʥʦʝ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʝ ʪʝʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ: ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʠʥʪʝʨʴʝʨʝ, ʚ ʩʬʝʨʝ ʤʦʜʳ, ʚ 
ʧʨʦʤʳʰʣʝʥʥʦʤ ʠ ʛʨʘʬʠʯʝʩʢʦʤ ʜʠʟʘʡʥʝ, ʦʪʨʘʞʘʷ ʫʧʨʦʱʝʥʥʦʩʪʴ ʧʨʝʜʤʝʪʦʚ ʠ ʬʦʨʤ. ɺ ʜʠʟʘʡʥʝ ʤʠʥʠʤʘ-
ʣʠʟʤʦʤ ʥʘʟʳʚʘʶʪ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʩʪʠʣʴ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʡ ʧʨʦʩʪʦʪʫ ʬʦʨʤʳ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝ-
ʥʠʷ, ʙʝʟ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʠ ʩʤʳʩʣʘʤʠ, ʧʝʨʝʜʘʶʱʠʡ ʪʦʣʴʢʦ ʩʘʤʫʶ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʤʦʛʘʶʱʠʡ 
ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʪʦʣʴʢʦ ʥʘ ʩʘʤʦʤ ʚʘʞʥʦʤ. ʉʝʛʦʜʥʷ ʚ ʩʬʝʨʝ ʧʠʱʝʚʦʡ ʫʧʘʢʦʚʢʠ ʙʨʝʥʜʳ ʩʪʘʨʘ-
ʶʪʩʷ ʚʳʜʝʣʠʪʴ ʵʪʠʢʝʪʢʠ, ʠʩʧʦʣʴʟʫʷ ʷʨʢʠʝ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʥʪʨʘʩʪʥʳʝ ʮʚʝʪʘ, ʩʣʦʞʥʳʝ ʰʨʠʬʪʳ, ʥʦ 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʧʫʣʷʨʥʦʩʪʠ ʫʧʨʦʱʝʥʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ.  

ʇʨʠʯʠʥʘʤʠ ʧʦʧʫʣʷʨʥʦʩʪʠ ʤʠʥʠʤʘʣʠʟʤʘ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʜʠʟʘʡʥʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʦʮʝʩʩ ʛʣʦʙʘʣʠ-
ʟʘʮʠʠ, ʩʪʘʥʦʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʨʝʩʳʱʝʥʠʝ ʢʨʘʩ-
ʥʳʤʠ ʠ ʞʝʣʪʳʤʠ ʮʝʥʥʠʢʘʤʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʠʥʠʤʘʣʠʟʤ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʩʪʳʢʝ 
ʵʧʦʭ, ʢʦʛʜʘ ʧʨʝʜʳʜʫʱʠʡ ʩʪʠʣʴ ʚʳʰʝʣ ʠʟ ʤʦʜʳ, ʘ ʥʦʚʳʡ ʝʱʝ ʥʝ ʫʢʨʝʧʠʣʩʷ ʚ ʜʠʟʘʡʥʝ. ʊʘʢ ʚ ʧʨʝʜʳʜʫ-
ʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʟʘʧʘʜʥʘʷ ʛʠʧʝʨʢʦʥʪʨʘʩʪʥʘʷ ʫʧʘʢʦʚʢʘ ʧʨʠʚʣʝʢʘʣʘ ʧʦʢʫʧʘʪʝʣʝʡ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʤʠʥʠ-
ʤʘʣʠʟʤ ʧʦʤʦʛʘʝʪ ʦʪʨʘʟʠʪʴ ʦʙʱʝʝ ʛʘʨʤʦʥʠʯʥʦʝ ʤʠʨʦʦʱʫʱʝʥʠʝ ʦʙʱʝʩʪʚʘ, ʠʟʙʘʚʣʷʷʩʴ ʦʪ ʚʠʟʫʘʣʴʥʦʛʦ 
ʰʫʤʘ. ʉʝʛʦʜʥʷ ʛʨʘʬʠʯʝʩʢʠʡ ʜʠʟʘʡʥ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʠʱʝʚʦʡ ʫʧʘʢʦʚʢʠ ʪʘʢʞʝ ʦʙʨʘʱʘʝʪʩʷ ʢ ʤʠʥʠʤʘʣʠʟ-
ʤʫ, ʦʩʚʦʙʦʞʜʘʷ ʥʘʩ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʛʣʷʜʳʚʘʪʴʩʷ ʚ ʧʝʩʪʨʳʝ ʨʷʜʳ ʤʘʛʘʟʠʥʥʳʭ ʧʦʣʦʢ. 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʠʤʘʣʠʟʤʘ ʚ ʛʨʘʬʠʯʝ-
ʩʢʦʤ ʜʠʟʘʡʥʝ ʫʧʘʢʦʚʢʠ. ɺʳʷʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʬʦʨʤ-
ʣʝʥʠʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʨʘʟʦʙʨʘʥʳ ʧʨʠʤʝʨʳ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʧʠʱʝʚʦʡ 
ʫʧʘʢʦʚʢʠ ʚ ʜʘʥʥʦʤ ʩʪʠʣʝ, ʦʧʠʩʘʥʳ ʩʨʝʜʩʪʚʘ ʢʦʤʧʦʟʠʮʠʠ ʠ ʦʬʦʨʤʣʝʥʠʷ ʫʧʘʢʦʚʢʠ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ 
ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʤʦʞʥʦʤ ʨʘʟʚʠʪʠʠ ʤʠʥʠʤʘʣʠʟʤʘ ʚ ʫʧʘʢʦʚʢʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʠʥʠʤʘʣʠʟʤ, ʜʠʟʘʡʥ ʧʠʱʝʚʦʡ ʫʧʘʢʦʚʢʠ, ʛʨʘʬʠʯʝʩʢʠʡ ʜʠʟʘʡʥ, ʙʨʝʥʜ, ʨʝʢʦʤʝʥʜʘʮʠʠ 
ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 
 

MINIMALISM IN GRAPHIC DESIGN OF FOOD PACKAGING 
 

Bogatyreva Diana Andreevna,                                                                               
Azhgikhin Sergey Gennadievich 

 
Abstract: The article discusses the features and principles of using minimalism in graphic packaging design. 
The positive and negative aspects of its use in design are revealed. Examples of design of domestic and for-
eign food packaging in this style are practically analyzed, the means of packaging composition and design are 
described. The conclusion is made about the further possible development of minimalism in food packaging. 
Key words: minimalism, food packaging design, graphic design, brand, design guidelines. 
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ʈʘʩʩʤʘʪʨʠʚʘʷ ʫʧʘʢʦʚʢʫ, ʚʳʧʦʣʥʝʥʥʫʶ ʚ ʤʠʥʠʤʘʣʠʟʤʝ, ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʢ 
ʧʨʦʩʪʦʪʘ (ʛʜʝ ʜʠʟʘʡʥ ʧʦʜʯʝʨʢʠʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ) ʧʦʥʷʪʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʘʚʷʟʯʠʚʦʡ ʛʨʘʬʠʢʠ ʠ 
ʪʝʢʩʪʘ, ʮʝʣʦʩʪʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʠ ʷʩʥʦʩʪʴ ʦʙʱʝʡ ʠʜʝʠ ʙʨʝʥʜʘ. ʀʟ-ʟʘ ʤʥʦʞʝʩʪʚʘ 
ʙʨʝʥʜ-ʧʝʨʩʦʥʘʞʝʡ, ʠʣʣʶʩʪʨʘʮʠʡ, ʦʙʠʣʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʵʪʠʢʝʪʢʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʠʢʥʫʪʴ ʚ ʩʤʳʩʣ, 
ʥʝʜʦʚʝʨʠʷ ʢ ʥʦʚʦʡ ʫʧʘʢʦʚʢʝ, ʧʣʦʭʦʛʦ ʥʘʩʪʨʦʝʥʠʷ ʫ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʢʫʧʘʪʝʣʷ ʧʨʠ ʚʳʙʦʨʝ ʪʦ-
ʚʘʨʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʥʝʧʨʠʷʟʥʴ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʦʬʦʨʤʣʝʥʠʶ ʪʦʚʘʨʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʠʥʠʤʘʣʠʟʤ 
ʠʟʙʘʚʣʷʝʪ ʦʪ ʵʪʠʭ ʬʘʢʪʦʨʦʚ. 

ʇʨʝʩʳʱʝʥʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʠʟʦʙʠʣʠʝ ʢʨʘʩʦʢ ʧʨʠʚʦʜʷʪ ʢ ʧʦʠʩʢʫ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʨʝʰʝʥʠʡ 
ʦʬʦʨʤʣʝʥʠʷ ʫʧʘʢʦʚʦʢ ʠ ʵʪʠʢʝʪʦʢ. ʄʠʥʠʤʘʣʠʟʤ ʚ ʦʬʦʨʤʣʝʥʠʠ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʫʧʘʢʦʚʢʝ ʢʦʩʤʝʪʠ-
ʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ ʚʘʞʥʦ, ʯʪʦʙʳ ʧʦʢʫʧʘʪʝʣʴ ʥʝ 
ʧʦʣʘʛʘʣʩʷ ʥʘ ʢʨʘʩʠʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʘ ʢʦʥʪʨʘʩʪʥʳʡ ʥʘʩʳʱʝʥʥʳʡ ʰʨʠʬʪ ʙʳʣ ʯʠʪʘʙʝʣʴʥʳʤ. ʇʦʭʦʞʠʡ 
ʧʨʠʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʬʦʨʤʣʝʥʠʠ ʫʧʘʢʦʚʢʠ ʟʫʙʥʦʡ ʧʘʩʪʳ, ʛʜʝ ʩʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʚʝʪʣʳʝ ʠʟʦʙ-
ʨʘʞʝʥʠʷ ʩʦʟʜʘʶʪ ʣʝʛʢʠʡ, ʩʚʝʪʣʳʡ ʦʙʨʘʟ ʧʨʦʜʫʢʪʘ [1]. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʤʠʥʠʤʘʣʠʟʤ ʠʩʧʦʣʴʟʫʶʪ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʝ ʩʝʙʷ ʥʘ ʨʳʥʢʝ ʙʨʝʥʜʳ, ʠʤ ʥʝ ʥʫʞ-
ʥʘ ʢʨʠʯʘʱʘʷ ʨʝʢʣʘʤʘ, ʚ ʢʦʪʦʨʦʡ ʙʨʝʥʜ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʢʫʧʘʪʝʣʶ ʩʚʦʶ ʜʦʨʦʛʦʚʠʟʥʫ. ʇʝʨʝʛʨʫʞʝʥʥʦʩʪʴ 
ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʰʨʠʬʪʘʤʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʨʠʥʫʞʜʘʝʪ ʧʦʢʫʧʘʪʝʣʷ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʧʨʦʯʪʝʥʠʝ 
ʥʝʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʟʳʚʘʝʪ ʦʪʪʦʨʞʝʥʠʝ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʛʨʘʬʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ, ʛʜʝ ʫʧʘʢʦʚʢʘ, 
ʚʳʧʦʣʥʝʥʥʘʷ ʠʟ ʜʠʟʘʡʥʝʨʩʢʦʛʦ ʢʘʨʪʦʥʘ ʛʣʫʙʦʢʦʛʦ ʮʚʝʪʘ, ʩ ʥʝʙʦʣʴʰʠʤ ʙʣʦʢʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʩʧʨʠʥʠ-
ʤʘʝʪʩʷ ʢʘʢ ʩʜʝʨʞʘʥʥʘʷ ʨʦʩʢʦʰʴ.  

ɼʘʥʥʳʡ ʩʪʠʣʴ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘʜ ʦʬʦʨʤʣʝʥʠʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʣʣʶʩʪʨʘʮʠʡ, ʧʘʪʪʝʨ-
ʥʦʚ, ʩʣʦʞʥʳʭ ʬʠʨʤʝʥʥʳʭ ʟʥʘʢʦʚ, ʟʘʤʳʩʣʦʚʘʪʳʭ ʰʨʠʬʪʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ. ʄʠʥʠʤʘʣʠʩʪʠʯʥʦʝ ʦʬʦʨʤʣʝ-
ʥʠʝ ʩʦʟʜʘʝʪ ʮʝʣʦʩʪʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʘʩʩʦʨʪʠʤʝʥʪʥʦʛʦ ʨʷʜʘ ʧʠʱʝʚʦʡ ʫʧʘʢʦʚʢʠ, ʢʦʛʜʘ ʦʩʥʦʚʥʳʝ ʛʨʘʬʠʯʝ-
ʩʢʠʝ ʵʣʝʤʝʥʪʳ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ, ʘ ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʮʚʝʪ ʥʝʙʦʣʴʰʠʭ ʜʝʪʘʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʠ-
ʟʫʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʚ ʵʪʦʤ ʩʪʠʣʝ ʥʝ ʪʝʨʷʝʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ; ʫʧʘʢʦʚʢʠ ʪʦʚʘʨʦʚ, ʩʧʨʦʝʢʪʠʨʦʚʘʥ-
ʥʳʝ ʤʥʦʛʦ ʣʝʪ ʥʘʟʘʜ, ʩʤʦʪʨʷʪʩʷ ʪʘʢʞʝ ʚʳʨʘʟʠʪʝʣʴʥʦ ʠ ʵʬʬʝʢʪʥʦ. ɹʦʣʝʝ ʪʦʛʦ, ʤʠʥʠʤʘʣʠʟʤ ʧʦʤʦʛʘʝʪ 
ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʦʩʪʧʝʯʘʪʥʳʝ ʵʬʬʝʢʪʳ, ʥʘʧʨʠʤʝʨ, ʪʠʩʥʝʥʠʝ, ʬʦʣʴʛʠʨʦʚʘʥʠʝ, ʢʦʥʛʨʝʚ, ʪʝʢʩʪʫʨʠ-
ʨʦʚʘʥʥʫʶ ʙʫʤʘʛʫ, ʢʦʪʦʨʳʝ ʩʣʘʙʦ ʚʠʜʥʳ ʧʨʠ ʠʟʦʙʠʣʠʠ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ ʠ ʮʚʝʪʦʚ ʥʘ ʦʙʳʯʥʦʡ ʫʧʘʢʦʚʢʝ. 

ʆʜʥʠʤ ʠʟ ʥʝʚʝʨʙʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʨʝʰʝʥʠʷ ʧʠʱʝʚʦʡ ʫʧʘʢʦʚʢʠ ʷʚʣʷʝʪʩʷ ʮʚʝʪ. ʉʝʛʦʜʥʷ ʪʨʘʜʠʮʠʦʥ-
ʥʘʷ ʧʦʣʥʦʮʚʝʪʥʘʷ ʫʧʘʢʦʚʢʘ ʩʪʘʥʦʚʠʪʩʷ ʩʣʠʰʢʦʤ ʧʨʷʤʦʣʠʥʝʡʥʦʡ, ʘ ʦʜʥʦʮʚʝʪʥʘʷ ʠʣʠ ʜʚʫʭʮʚʝʪʥʘʷ ʫʧʘ-
ʢʦʚʢʘ ʠ ʧʨʘʚʠʣʴʥʘʷ ʤʘʨʢʝʪʠʥʛʦʚʘʷ ʩʪʨʘʪʝʛʠʷ ʧʦʤʦʛʘʶʪ ʚʳʜʝʣʠʪʴ ʙʨʝʥʜ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ. ʎʚʝʪ ʚ ʤʠ-
ʥʠʤʘʣʠʟʤʝ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʚʘʪʴ ʝʜʠʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʣʠʥʝʡʢʠ ʪʦʚʘʨʦʚ; ʥʘʧʨʠʤʝʨ, ʩʝʨʠʷ ʯʘʷ 
çTeatoneè ʨʘʟʥʳʭ ʚʠʜʦʚ, ʥʘ ʙʝʣʦʡ ʫʧʘʢʦʚʢʝ ʢʦʪʦʨʦʡ ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʮʚʝʪ ʥʘʜʧʠʩʝʡ ʩʦ ʚʢʫʩʘʤʠ ʯʘʷ, 
ʧʨʠ ʵʪʦʤ ʢʦʥʪʫʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʯʘʡʥʦʡ ʢʨʫʞʢʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ [2].  

ʇʨʠʤʝʨʦʤ ʠʥʪʝʨʝʩʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʦʜʥʦʮʚʝʪʥʦʡ ʵʪʠʢʝʪʢʠ, ʥʝ ʧʝʨʝʛʨʫʞʝʥʥʦʡ 
ʠʟʦʙʨʘʞʝʥʠʝʤ, ʤʦʞʝʪ ʩʪʘʪʴ ʜʠʟʘʡʥ ʘʩʩʦʨʪʠʤʝʥʪʥʦʛʦ ʨʷʜʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ ʂʫʙʘʥʩʢʦʛʦ ʙʨʝʥʜʘ 
çɺʘʣʠʩʘè. ʗʨʢʠʝ ʵʪʠʢʝʪʢʠ ʦʪʨʘʞʘʶʪ ʚʠʜ ʤʘʩʣʘ: ʢʫʢʫʨʫʟʥʦʝ (ʞʝʣʪʘʷ), ʪʳʢʚʝʥʥʦʝ (ʦʨʘʥʞʝʚʘʷ), ʨʘʩʪʦ-
ʨʦʧʰʝʚʦʝ (ʨʦʟʦʚʘʷ), ʣʴʥʷʥʦʝ (ʛʦʣʫʙʘʷ), ʠʟ ʢʦʩʪʦʯʝʢ ʚʠʥʦʛʨʘʜʘ (ʩʠʨʝʥʝʚʘʷ). ʉʝʤʝʡʩʪʚʦ ʟʦʣʦʪʠʩʪʦ-
ʞʝʣʪʳʭ ʮʚʝʪʦʚ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʫʨʦʞʘʝʤ, ʟʝʤʣʝʡ, ʢʣʘʩʩʠʢʦʡ, ʩʝʤʝʡʩʪʚʦ ʭʦʣʦʜʥʳʭ ʩʠʥʠʭ ʦʪʪʝʥʢʦʚ ð 
ʫʪʦʥʯʝʥʥʦʩʪʴʶ, ʭʦʨʦʰʠʤ ʚʢʫʩʦʤ. ʉʝʨʠʷ ʵʪʠʢʝʪʦʢ ʚʳʧʦʣʥʝʥʘ ʚ ʩʪʠʣʝ ʛʨʘʚʶʨ, ʩ ʥʝʙʦʣʴʰʠʤʠ ʨʠʩʫʥʢʘʤʠ 
ʨʘʩʪʝʥʠʡ, ʥʘʧʝʯʘʪʘʥʘ ʜʚʫʤʷ ʢʨʘʩʢʘʤʠ, ʮʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ ʦʛʨʘʥʠʯʝʥʘ, ʥʦ ʵʪʦ ʠ ʧʦʤʦʛʘʝʪ ʧʦʜʯʝʨʢʥʫʪʴ 
ʥʘʪʫʨʘʣʴʥʦʩʪʴ ʠ ʠʟʳʩʢʘʥʥʦʩʪʴ ʚʢʫʩʘ. ʂ ʛʦʨʣʳʰʢʘʤ ʙʫʪʳʣʦʢ ʧʨʠʢʨʝʧʣʝʥʳ ʦʜʥʦʮʚʝʪʥʳʝ ʢʘʨʪʦʥʥʳʝ ʷʨ-
ʣʳʯʢʠ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ. ʉʦʯʝʪʘʥʠʝ ʮʚʝʪʦʚ, ʤʷʛʢʠʭ ʰʨʠʬʪʦʚ ʠ ʠʟʦʙʨʘʞʝʥʠʡ ʚʳʜʝʣʷʝʪ ʩʝʨʠʶ ʤʘʩʣʘ ʥʘ 
ʬʦʥʝ ʢʦʥʢʫʨʝʥʪʦʚ. 

ʃʠʤʠʪʠʨʦʚʘʥʥʦʩʪʴ ʩʝʨʠʠ ʧʨʦʜʫʢʮʠʠ ʚʳʛʦʜʥʦ ʧʦʜʯʝʨʢʠʚʘʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʠ ʦʨʥʘʤʝʥ-
ʪʳ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪ ʙʨʝʥʜ ʯʘʷ çMcCoy Teasè, ʥʘ ʙʝʣʦʡ ʫʧʘʢʦʚʢʝ ʜʠʟʘʡʥʝʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ ʛʣʘʚʥʳʝ 
ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʜʝʪʘʣʠ: ʯʝʨʥʦ-ʙʝʣʳʡ ʬʠʨʤʝʥʥʳʡ ʟʥʘʢ, ʰʨʠʬʪʦʚʦʡ ʙʣʦʢ ʠ ʩʚʝʪʣʳʡ ʥʝʥʘʚʷʟʯʠʚʳʡ ʘʙ-
ʩʪʨʘʢʪʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʘʪʪʝʨʥ, ʢʦʪʦʨʳʡ ʤʝʥʷʝʪʩʷ ʥʘ ʨʘʟʥʳʭ ʫʧʘʢʦʚʢʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʯʘʷ. 
ʊʘʢ ʧʘʪʪʝʨʥ ʥʝ ʥʘʨʫʰʘʝʪ ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʳ ʫʧʘʢʦʚʢʠ; ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙ-
ʨʘʞʝʥʠʷ ʣʠʩʪʴʝʚ ʯʘʷ, ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʥʘ ʫʧʘʢʦʚʢʘʭ, ʧʦʤʦʛʘʶʪ ʧʦʢʫʧʘʪʝʣʶ ʣʫʯʰʝ ʟʘʧʦʤʥʠʪʴ ʜʘʥʥʫʶ 
ʩʝʨʠʶ; ʦʙʠʣʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʰʨʠʬʪʦʚʳʤʠ ʙʣʦʢʘʤʠ ʥʘ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʝ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪ 
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ʤʠʥʠʤʘʣʠʩʪʠʯʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ. 
ʇʣʦʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʪʠʣʝ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ ʥʘ ʧʠʱʝʚʳʭ ʫʧʘʢʦʚʢʘʭ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʠʟʘʡʥʝʨʘʤʠ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʫʧʘʢʦʚʢʠ ʚ ʩʪʠʣʝ ʤʠʥʠʤʘʣʠʟʤ, ʧʨʠ ʵʪʦʤ ʥʝʪ ʦʙʲʝʤʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʬ-
ʬʝʢʪʦʚ, ʙʣʠʢʦʚ ʠ ʪʝʥʝʡ. ʉʭʝʤʘʪʠʯʥʳʝ ʠ ʧʦʥʷʪʥʳʝ ʠʣʣʶʩʪʨʘʮʠʠ ʙʳʩʪʨʝʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʧʦʢʫʧʘʪʝʣʝʤ. 

ʇʦʩʪʧʝʯʘʪʥʳʝ ʵʬʬʝʢʪʳ ʪʘʢʞʝ ʭʦʨʦʰʦ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ ʩ ʧʨʦʩʪʳʤ ʢʦʥʪʫʨʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʥʘ 
ʤʠʥʠʤʘʣʠʩʪʠʯʥʦʡ ʫʧʘʢʦʚʢʝ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʧʦʢʫʧʘʪʝʣʷ ʥʘ ʪʘʢʪʠʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʫʧʘʢʦʚʢʠ, ʝʝ ʬʘʢʪʫʨʫ. ɹʨʝʥʜ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʰʦʢʦʣʘʜʘ ç17:17è ʚ ʜʠʟʘʡʥʝ ʦʙʝʨʪʢʠ ʰʦʢʦʣʘʜʘ ʧʨʠʤʝʥʷʝʪ 
ʛʦʣʦʛʨʘʬʠʯʝʩʢʦʝ ʪʠʩʥʝʥʠʝ ʬʦʣʴʛʦʡ ʥʝʙʦʣʴʰʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʘ ʦʪʩʫʪʩʪʚʠʝ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʡ, 
ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʫʧʘʢʦʚʢʘʭ ʰʦʢʦʣʘʜʘ, ʟʘʤʝʥʷʝʪ ʰʨʠʬʪʦʚʘʷ ʢʦʤʧʦʟʠʮʠʷ ʩ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʳʤ 
ʪʠʩʥʝʥʠʝʤ. ɻʨʘʤʦʪʥʦ ʚʳʩʪʨʦʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ, ʧʨʠʷʪʥʳʝ ʪʘʢʪʠʣʴʥʳʝ ʦʱʫʱʝʥʠʷ, ʧʦʣʠʛʨʘʬʠʯʝʩʢʠʝ 
ʵʬʬʝʢʪʳ, ʧʣʦʩʢʘʷ ʣʠʥʝʡʥʘʷ ʛʨʘʬʠʢʘ, ʥʝʞʥʳʝ ʮʚʝʪʘ ʩʝʨʠʠ ʫʧʘʢʦʚʦʢ ʟʘʤʝʪʥʦ ʚʳʜʝʣʷʶʪ ʙʨʝʥʜ.  

ɺ ʤʠʥʠʤʘʣʠʩʪʠʯʥʦʤ ʜʠʟʘʡʥʝ ʧʠʱʝʚʳʭ ʫʧʘʢʦʚʦʢ ʚʳʙʦʨ ʰʨʠʬʪʦʚʳʭ ʛʘʨʥʠʪʫʨ ʟʘʚʠʩʠʪ ʦʪ ʫʧʘʢʦʚʢʠ 
ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʮʝʣʝʡ ʙʨʝʥʜʘ, ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ. ʆʙʦʙʱʘʷ ʪʝʥʜʝʥʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʰʨʠʬ-
ʪʦʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʠʟʘʡʥʝʨʳ ʩʪʘʣʠ ʯʘʱʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʫ ʠʣʠ ʜʚʝ ʰʨʠʬʪʦ-
ʚʳʝ ʛʘʨʥʠʪʫʨʳ ʙʝʟ ʟʘʩʝʯʝʢ. ʇʦʢʫʧʘʪʝʣʴ ʚʩʝ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪ ʨʝʢʣʘʤʥʳʝ ʥʘʜʧʠʩʠ ʠ ʢʨʫʧʥʳʡ ʬʠʨʤʝʥʥʳʡ 
ʟʥʘʢ. ʕʩʩʝʥʮʠʘʣʠʟʤ ʚ ʫʧʘʢʦʚʢʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʚʣʷʪʴ ʪʦʣʴʢʦ ʩʘʤʫʶ ʚʘʞʥʫʶ ʠʥ-
ʬʦʨʤʘʮʠʶ, ʬʦʢʫʩʠʨʫʷʩʴ ʥʘ ʛʣʘʚʥʦʤ, ʧʦʵʪʦʤʫ ʫʧʘʢʦʚʢʠ ʜʦʣʞʥʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʧʨʝʜʥʘʟʥʘʯʝ-
ʥʠʝ ʪʦʚʘʨʘ, ʨʝʢʣʘʤʥʳʝ ʥʘʜʧʠʩʠ ʥʫʞʥʦ ʩʦʢʨʘʱʘʪʴ. ɼʘʥʥʳʝ ʧʨʠʝʤʳ ʚ ʦʬʦʨʤʣʝʥʠʠ ʫʧʘʢʦʚʦʢ ʤʦʞʥʦ 
ʥʘʙʣʶʜʘʪʴ ʠ ʩʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʙʨʝʥʜʦʚ [3].  

ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʨʘʙʦʪʳ ʰʨʠʬʪʘ ʥʘ ʤʠʥʠʤʘʣʠʩʪʠʯʥʦʡ ʵʪʠʢʝʪʢʝ ʤʦʞʝʪ ʩʪʘʪʴ ʵʪʠʢʝʪʢʘ ʧʠʪʴʝ-
ʚʦʡ ʚʦʜʳ ç4 ʚʦʜʳè ʦʪ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʡ çɸʙʨʘʫ-ɼʶʨʩʦè, ʢʦʤʧʦʟʠʮʠʷ ʢʦʪʦʨʦʡ ʧʦʣʥʦʩʪʴʶ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ 
ʠʟ ʰʨʠʬʪʦʚ. ʅʘ ʧʝʨʝʜʥʝʡ ʙʝʣʦʡ ʵʪʠʢʝʪʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʠ ʰʨʠʬʪʘ: ʵʣʝʛʘʥʪʥʳʡ ʨʘʟʥʦʪʦʣʱʠʥʥʳʡ 
ʰʨʠʬʪ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʥʘʟʚʘʥʠʷ ʚʦʜʳ, ʨʫʢʦʧʠʩʥʳʡ ʰʨʠʬʪ ʧʦʜ ʚʳʩʝʯʢʦʡ ʚ ʬʦʨʤʝ ʦʟʝʨʘ ɸʙʨʘʫ, ʤʦʥʦ-
ʰʠʨʠʥʥʳʡ ʰʨʠʬʪ. ʀʥʪʝʨʝʩʥʳʤ ʨʝʰʝʥʠʝʤ ʩʪʘʣʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʣʴʝʨʝʪʢʠ ʥʘ ʛʦʨʣʳʰʢʝ ʩʪʝʢʣʷʥʥʦʡ 
ʙʫʪʳʣʢʠ ʩ ʜʘʪʦʡ ʦʩʥʦʚʘʥʠʷ ʙʨʝʥʜʘ ʠ ʬʠʨʤʝʥʥʳʤ ʟʥʘʢʦʤ. ʉʦʚʤʝʩʪʥʦ ʩʦ ʰʨʠʬʪʦʤ ʚʠʟʫʘʣʴʥʳʡ ʦʙʨʘʟ 
ʜʦʧʦʣʥʷʝʪ ʟʘʜʥʷʷ ʜʚʫʭʩʪʦʨʦʥʥʷʷ ʵʪʠʢʝʪʢʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʧʝʡʟʘʞʘ, ʧʨʦʩʤʘʪʨʠʚʘʝʤʳʤ ʯʝʨʝʟ ʚʳʩʝʯʢʫ 
ʥʘ ʧʝʨʝʜʥʝʡ ʵʪʠʢʝʪʢʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʠʥʠʤʘʣʠʩʪʠʯʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʫʧʘʢʦʚʢʠ ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʥʝ ʪʦʣʴʢʦ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʚʝʪʘ, ʬʦʨʤʳ, ʬʘʢʪʫʨʳ, ʰʨʠʬʪʘ, ʧʦʩʪʧʝʯʘʪʥʳʭ ʵʬʬʝʢʪʦʚ, ʥʦ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʠʟʦʙ-
ʨʘʞʝʥʠʡ, ʠʥʬʦʛʨʘʬʠʢʠ ʠ ʧʠʢʪʦʛʨʘʤʤ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʧʠʱʝʚʦʡ ʫʧʘʢʦʚʢʠ ʚ ʤʠʥʠʤʘʣʠʟʤʝ ʩ ʛʨʘʤʦʪ-
ʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʪʦʛʨʘʬʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʩʝʨʠʷ ʫʧʘʢʦʚʦʢ ʪʨʘʚʷʥʦʛʦ ʯʘʷ ʦʪ ʤʘʛʘʟʠʥʘ çɺʢʫʩɺʠʣʣè. 
ʅʘ ʝʛʦ ʫʧʘʢʦʚʢʝ ʨʘʟʤʝʱʝʥʳ ʢʨʫʧʥʳʝ ʘʙʩʪʨʘʢʪʥʳʝ ʬʦʪʦʛʨʘʬʠʠ ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʩʦʩʪʘʚ ʯʘʷ, ʧʦʜ 
ʥʠʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʨʝʢʣʘʤʥʘʷ ʥʘʜʧʠʩʴ, ʥʘʟʚʘʥʠʝ ʚʠʜʘ ʯʘʷ, ʥʘʟʚʘʥʠʝ ʤʘʛʘʟʠʥʘ. ʉʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥ-
ʩʪʚʦ, ʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʨʦʢʘʤʠ ʩʦʟʜʘʶʪ ʠʣʣʶʟʠʶ ʯʠʩʪʦʪʳ, ʧʨʠ ʵʪʦʤ ʫʧʘʢʦʚʢʘ ʥʝ ʥʘʧʦʤʠʥʘ-
ʝʪ ʘʧʪʝʯʥʳʡ ʩʙʦʨ ʪʨʘʚ, ʪʦʚʘʨ ʨʘʩʩʯʠʪʘʥ ʥʘ ʰʠʨʦʢʫʶ ʘʫʜʠʪʦʨʠʶ ʧʦʢʫʧʘʪʝʣʝʡ. ɻʣʘʚʥʳʤ ʥʘ ʫʧʘʢʦʚʢʝ ʚ 
ʤʠʥʠʤʘʣʠʩʪʠʯʥʦʤ ʩʪʠʣʝ ʤʦʞʝʪ ʙʳʪʴ ʠ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʝ ʩʘʤʦʛʦ ʪʦʚʘʨʘ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʥʘ ʫʧʘ-
ʢʦʚʢʝ ʢʦʪʣʝʪ ʢʦʤʧʘʥʠʠ çʄʠʨʘʪʦʨʛè ʩ ʨʝʢʣʘʤʥʳʤ ʩʦʦʙʱʝʥʠʝʤ çʧʨʘʚʠʣʴʥʳʝè, ʢʦʪʦʨʦʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʭ 
ʚʳʩʦʢʠʡ ʩʪʘʥʜʘʨʪ ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ. ʇʘʩʪʝʣʴʥʳʝ ʮʚʝʪʘ, ʣʘʢʦʥʠʯʥʳʡ ʜʠʟʘʡʥ, ʚʳʥʦʩ ʛʣʘʚʥʦʛʦ 
ʥʘʛʣʷʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʪʦʚʘʨʘ ʧʦʤʦʛʘʶʪ ʫʩʠʣʠʪʴ ʚʠʟʫʘʣʴʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʫʧʘʢʦʚʢʦʡ ʠ ʧʦ-
ʪʨʝʙʠʪʝʣʝʤ, ʦʙʣʝʛʯʘʶʪ ʚʦʩʧʨʠʷʪʠʝ. 

ʉ ʧʦʤʦʱʴʶ ʠʥʬʦʛʨʘʬʠʢʠ, ʧʨʦʩʪʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʜʦʧʦʣʥʝʥʥʳʭ ʪʝʢʩʪʦʤ ʠ ʯʠʩʣʘʤʠ, ʤʦʞʥʦ ʪʘʢʞʝ 
ʧʝʨʝʜʘʪʴ ʠʜʝʶ ʙʨʝʥʜʫ. ʊʘʢʦʡ ʧʨʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘ ʵʪʠʢʝʪʢʘʭ ʬʨʫʢʪʦʚʳʭ ʠ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ çʉʝ-
ʣʠʞʘʨʦʚʦè ʚ ʩʪʝʢʣʷʥʥʦʡ ʪʘʨʝ, ʥʘ ʢʦʪʦʨʳʭ ʚ ʩʭʝʤʘʪʠʯʥʳʭ ʜʠʘʛʨʘʤʤʘʭ ʤʘʢʩʠʤʘʣʴʥʦ ʷʩʥʦ ʧʦʢʘʟʘʥʦ ʧʨʦ-
ʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʦʝ ʦʙʳʯʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʠʰʫʪ ʦʯʝʥʴ ʤʝʣʢʠʤ ʰʨʠʬʪʦʤ. ʇʦʢʫʧʘ-
ʪʝʣʴ ʙʳʩʪʨʝʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʫʶ ʙʨʝʥʜ ʥʝ ʩʢʨʳʚʘʝʪ, ʧʦʢʘʟʳʚʘʝʪ ʯʝʩʪʥʳʡ ʩʦʩʪʘʚ. 
ʄʠʥʠʤʘʣʠʩʪʠʯʥʦʩʪʴ ʠ ʫʧʨʦʱʝʥʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʛʦʚʦʨʷʪ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʧʨʦʜʫʢʮʠʠ. ɺʳʥʝʩʝʥʠʝ ʥʘ ʧʝʨʝʜʥʶʶ ʩʪʦʨʦʥʫ ʫʧʘʢʦʚʢʠ ʪʦʣʴʢʦ ʩʘʤʳʭ ʚʘʞʥʳʭ ʜʝʪʘʣʝʡ ʠ ʥʘʜʧʠʩʝʡ ʦʙ-
ʣʝʛʯʘʝʪ ʚʦʩʧʨʠʷʪʠʝ, ʚʳʟʳʚʘʝʪ ʜʦʚʝʨʠʝ, ʩʦʟʜʘʝʪ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʩʪʠ, ʧʨʦʩʪʦʪʘ ʧʦʜʘʯʠ ʠʥʬʦʨ-
ʤʘʮʠʠ ʧʦʥʷʪʥʘ ʚʩʝʤ ʧʦʢʫʧʘʪʝʣʷʤ.  

ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʣʠʷʥʠʝ ʪʝʢʩʪʫʨʳ ʠ ʬʘʢʪʫʨʳ ʫʧʘʢʦʚʢʠ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʭ ʧʨʦʩʪʦʪʫ ʠ 



268 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʨʦʩʢʦʰʴ. ʊʝʢʩʪʫʨʦʡ ʥʘʟʳʚʘʶʪ ʪʘʢʪʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʘ ʬʘʢʪʫʨʦʡ ð ʧʣʦʩʢʦʝ 
ʠʟʦʙʨʘʞʝʥʠʝ, ʠʤʠʪʠʨʫʶʱʝʝ ʤʘʪʝʨʠʘʣ. ʊʝʨʤʠʥ çʤʠʥʠʤʘʣʠʟʤè ʧʨʠʤʝʥʷʶʪ ʠ ʢ ʤʘʪʝʨʠʘʣʫ ʫʧʘʢʦʚʢʠ, ʧʦʜ-
ʯʝʨʢʠʚʘʶʱʝʤʫ ʟʘʙʦʪʫ ʙʨʝʥʜʘ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʟʘʤʝʥʷʶʪ ʧʣʘʩʪʠ-
ʢʦʚʳʝ ʧʘʢʝʪʳ ʥʘ ʤʦʜʥʳʝ ʘʚʦʩʴʢʠ ʠ ʪʢʘʥʝʚʳʝ ʩʫʤʢʠ. ʄʠʥʠʤʘʣʠʟʤ ʧʦʤʦʛʘʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʧʦʪʨʝ-
ʙʠʪʝʣʷ ʥʘ ʮʚʝʪ ʠ ʬʦʨʤʫ ʪʦʚʘʨʘ, ʵʪʦʪ ʧʨʠʝʤ ʘʢʪʫʘʣʝʥ ʜʣʷ ʵʪʠʢʝʪʦʢ ʥʘʧʠʪʢʦʚ, ʛʜʝ ʚʘʞʥʦ ʧʦʢʘʟʘʪʴ ʥʘʣʠ-
ʯʠʝ ʤʷʢʦʪʠ ʚ ʩʦʢʝ ʠʣʠ ʞʝ ʦʪʩʫʪʩʪʚʠʝ ʟʘʩʘʭʘʨʝʥʥʦʩʪʠ ʚ ʤʝʜʝ, ʮʝʣʴʥʳʝ ʷʛʦʜʳ ʚ ʚʘʨʝʥʴʝ, ʬʦʨʤʫ ʤʘʢʘʨʦʥ 
ʚ ʧʘʯʢʝ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʦʟʨʘʯʥʘʷ ʙʘʥʦʯʢʘ ʛʘʟʠʨʦʚʘʥʥʦʛʦ ʥʘʧʠʪʢʘ çSparklingè ʙʨʝʥʜʘ OFK ʩ 
ʫʪʦʥʯʝʥʥʳʤ ʰʨʠʬʪʦʤ ʠ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʝʤ ʬʨʫʢʪʘ ʥʘ ʧʨʦʟʨʘʯʥʦʡ ʵʪʠʢʝʪʢʝ, ʯʪʦ ʧʝʨʝʜʘʝʪ ʦʱʫʱʝʥʠʝ 
ʣʝʛʢʦʩʪʠ ʠ ʩʚʝʞʝʩʪʠ ʚʢʫʩʘ [4].  

ʆʜʥʦʡ ʠʟ ʪʝʥʜʝʥʮʠʡ ʚ ʤʠʥʠʤʘʣʠʩʪʠʯʥʦʡ ʧʠʱʝʚʦʡ ʫʧʘʢʦʚʢʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʝʝ ʧʨʦʩʪʳʝ ʛʝʦʤʝʪʨʠ-
ʯʝʩʢʠʝ ʬʦʨʤʳ. ʇʨʷʤʦʫʛʦʣʴʥʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʫʧʘʢʦʚʢʠ ʟʘʤʝʥʷʶʪʩʷ ʪʨʝʫʛʦʣʴʥʳʤʠ ʠ ʢʨʫʛʣʳʤʠ. ʅʘʧʨʠ-
ʤʝʨ, ʢʫʙʘʥʩʢʠʡ ʙʨʝʥʜ ʩʳʨʥʳʭ ʠ ʤʷʩʥʳʭ ʜʝʣʠʢʘʪʝʩʦʚ çʀʧʘʪʦʚè ʚʳʧʫʩʪʠʣ ʩʝʨʠʶ ʩʳʨʦʚ ʚ ʢʨʘʬʪʦʚʦʡ 
ʜʚʫʭʮʚʝʪʥʦʡ ʫʧʘʢʦʚʢʝ ʪʨʝʭ ʨʘʟʥʳʭ ʬʦʨʤ: ʪʨʝʫʛʦʣʴʥʦʡ (ʩʳʨ çɹʨʠè), ʰʝʩʪʠʛʨʘʥʥʦʡ ʢʦʨʦʙʦʯʢʝ (ʩʳʨ çʂʘ-
ʤʘʤʙʝʨè), ʢʦʨʦʙʦʯʢʝ ʚ ʬʦʨʤʝ ʩʝʨʜʮʘ (ʩʳʨ çʅʸʰʘʪʝʣʴè). ʀʟʦʙʨʘʞʝʥʠʷ ʢʦʨʦʚ ʠ ʢʦʟ ʩ ʠʤʠʪʘʮʠʝʡ ʨʫʯʥʦʡ 
ʛʨʘʬʠʢʠ ʭʦʨʦʰʦ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʦʙʱʫʶ ʬʦʨʤʫ ʫʧʘʢʦʚʢʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʤʠʥʠʤʘʣʠʟʤ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʦʠʩʢʦʤ ʢʘʨʜʠʥʘʣʴʥʦ ʥʦʚʳʭ ʨʝʰʝʥʠʡ, ʥʝʨʝʜʢʦ ʦʥ 
ʦʙʨʘʱʘʝʪʩʷ ʢ ʠʜʝʘʣʠʟʘʮʠʠ ʧʨʦʰʣʦʛʦ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʢʘʯʝʩʪʚʦ, ʥʘʜʝʞʥʦʩʪʴ. ʂ ʪʘʢʦʤʫ ʧʨʠʝ-
ʤʫ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʦʬʦʨʤʣʝʥʠʠ ʦʙʨʘʪʠʣʦʩʴ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʢʦʥʜʠʪʝʨʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çʇʦʣʸʪè, ʚʳʧʫʩ-
ʢʘʶʱʝʝ ʦʚʩʷʥʦʝ ʧʝʯʝʥʴʝ. ʉʝʨʠʷ ʧʝʯʝʥʴʷ ʚ ʥʦʚʦʡ ʙʝʣʦʡ ʫʧʘʢʦʚʢʝ, ʩ ʢʨʫʧʥʦʡ ʥʘʜʧʠʩʴʶ çɻʆʉʊè, ʬʦʪʦ-
ʠʟʦʙʨʘʞʝʥʠʝʤ ʥʘ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʝ, ʧʨʦʩʪʳʤ ʦʯʝʥʴ ʢʨʫʧʥʳʤ ʰʨʠʬʪʦʤ ʥʘ ʙʦʢʦʚʦʡ ʩʪʦʨʦʥʝ ʢʘʨʪʦʥʥʦʡ 
ʢʦʨʦʙʢʠ, ʣʘʢʦʥʠʯʥʳʤ ʬʠʨʤʝʥʥʳʤ ʟʥʘʢʦʤ, ʥʘʧʦʤʠʥʘʝʪ ʩʦʚʝʪʩʢʫʶ ʩʪʠʣʠʩʪʠʢʫ, ʪʝʤ ʩʘʤʳʤ ʚʳʟʳʚʘʷ ʜʦ-
ʚʝʨʠʝ ʢ ʪʦʚʘʨʫ ʫ ʧʦʢʫʧʘʪʝʣʝʡ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʫʧʘʢʦʚʢʫ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʠ-
ʥʠʤʘʣʠʩʪʠʯʥʳʡ ʜʠʟʘʡʥ ʧʠʱʝʚʳʭ ʫʧʘʢʦʚʦʢ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ ʧʦʤʦʛʘʝʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 
ʩʘʤʦʡ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦʢʫʧʘʪʝʣʝʤ. ʊʘʢʞʝ ʦʬʦʨʤʣʝʥʠʝ 
ʢʘʨʪʦʯʝʢ ʠ ʠʥʬʦʛʨʘʬʠʢʠ ʚ ʜʘʥʥʦʤ ʩʪʠʣʝ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪ ʪʦʚʘʨ, ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʝʤʠʘʣʴ-
ʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ, ʩʦʟʜʘʚʘʷ ʜʦʚʝʨʠʝ ʢ ʤʦʣʦʜʳʤ ʙʨʝʥʜʘʤ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʤʠʥʠʤʘʣʠʟʤ ʚ ʜʠʟʘʡʥʝ ʧʠʱʝʚʳʭ ʫʧʘʢʦʚʦʢ 
ʦʩʪʘʥʝʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʠʟ-ʟʘ ʧʨʦʩʪʦʪʳ ʝʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ 
ʚʳʙʦʨʝ ʧʨʦʜʫʢʪʦʚ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ ʜʣʷ ʞʠʪʝʣʝʡ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. 

ʆʜʥʘʢʦ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʠʤʘʣʠʟʤʘ ʚ ʫʧʘʢʦʚʢʝ. ʆʥ ʦʛʨʘʥʠʯʠʚʘʝʪ 
ʜʠʟʘʡʥʝʨʦʚ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʝʩʥʳʭ ʚʠʟʫʘʣʴʥʳʭ ʧʨʠʝʤʦʚ, ʦʙʨʘʱʘʝʪʩʷ ʢ ʦʛʨʘʥʠʯʝʥʥʦʡ ʮʚʝʪʦʚʦʡ 
ʧʘʣʠʪʨʝ, ʧʨʠʚʦʜʠʪ ʢ ʦʜʥʦʪʠʧʥʦʩʪʠ ʠ ʰʘʙʣʦʥʥʦʩʪʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʚ ʧʝʨʝʜʘʯʝ ʩʣʦʞʥʳʭ 
ʩʤʳʩʣʦʚ ʙʨʝʥʜʦʚ, ʧʦʜʭʦʜʠʪ ʥʝ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʣʶʜʝʡ, ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʪʦʚʘʨʦʚ ʚʩʝʭ ʮʝʥʦʚʳʭ ʢʘʪʝ-
ʛʦʨʠʡ, ʥʝ ʜʘʝʪ ʧʦʢʫʧʘʪʝʣʶ ʜʘʣʴʰʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʫʧʘʢʦʚʢʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʛʦʜʥʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʜʠʟʘʡʥʝ ʧʠʱʝʚʦʡ ʫʧʘʢʦʚʢʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʠʥʠ-
ʤʘʣʠʟʤ. ʆʥ ʢʘʢ ʩʧʦʩʦʙ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʦʪʨʝʙʠʪʝʣʝʤ ʦʙʨʘʱʘʝʪʩʷ ʢʘʢ ʢ ʚʝʨʙʘʣʴʥʳʤ ʩʨʝʜʩʪʚʘʤ ʫʧʘʢʦʚ-
ʢʠ, ʪʘʢʠʤ, ʢʘʢ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʜʫʢʪʘ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʪʦʚʘʨʘ, ʢʨʘʪʢʘʷ ʠʥʩʪʨʫʢʮʠʷ ʠ ʩʧʦʩʦʙ ʧʨʠʤʝʥʝ-
ʥʠʷ, ʪʘʢ ʠ ʢ ʥʝʚʝʨʙʘʣʴʥʳʤ ʩʨʝʜʩʪʚʘʤ ð ʮʚʝʪʫ, ʰʨʠʬʪʫ, ʬʦʨʤʝ, ʨʘʟʤʝʨʫ, ʬʘʢʪʫʨʝ. ʄʠʥʠʤʘʣʠʩʪʠʯʥʦʝ 
ʛʨʘʬʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ ʧʠʱʝʚʦʡ ʫʧʘʢʦʚʢʠ ʫʧʨʦʱʘʝʪ ʚʦʩʧʨʠʷʪʠʝ, ʠʟʙʘʚʣʷʝʪ ʦʪ ʚʠʟʫʘʣʴʥʦʛʦ ʰʫʤʘ, 
ʧʦʚʳʰʘʝʪ ʜʦʚʝʨʠʝ, ʧʦʜʯʝʨʢʠʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʚʳʜʝʣʷʝʪ ʫʧʘʢʦʚʢʫ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ. 
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ʌɻɹʆʋ ɺʆ çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʄʦʥʦʣʠʪʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ï ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʩʥʦʚ-

ʥʳʝ ʥʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ 
ʧʣʦʱʘʜʢʝ. ɼʦʩʪʦʠʥʪʩʚʘʤʠ ʤʦʥʦʣʠʪʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʞʝʩʪʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʩʣʦʞʥʦʡ ʬʦʨʤʳ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʦʛʥʝʩʪʦʡʢʦʩʪʴ [1]. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʦʪ-
ʥʦʩʷʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʡ ʦʧʘʣʫʙʢʠ, ʚʳʩʦʢʫʶ ʪʨʫʜʦʝʤʢʦʩʪʴ ʚʦʟʚʝʜʝʥʠʷ, ʥʝʦʙʭʦʜʠ-

ɹʦʦʧʫʙʯʡʸ: ʢɻʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʚʳʙʦʨʝ ʩʠʩʪʝ-
ʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʠ ʩʙʦʨʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ. 
ʋʤʝʥʴʰʝʥʠʝ ʨʘʩʭʦʜʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ ʧʝʨʝʢʨʳʪʠʡ, ʧʦʜʙʦʨ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʝʨʝʢʨʳʪʠʷ ʚ ʨʘʤʢʘʭ ʩʨʘʚʥʝʥʠʷ 
ʪʝʭʥʠʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʤʝʥʝʥʠʷ ʤʦʥʦʣʠʪʥʦʛʦ ʠ ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʥʘ 
ʧʨʠʤʝʨʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʟʜʘʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ, ʤʦʥʦʣʠʪʥʳʝ ʧʝʨʝʢʨʳʪʠʷ, ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʳʝ ʧʝʨʝʢʨʳʪʠʷ, 
ʪʝʭʥʠʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 
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SLAB OF AN ADMINISTRATIVE BUILDING 
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Abstract: Economic efficiency is one of the key factors when choosing a construction system for buildings and 
structures made of monolithic and precast reinforced concrete. Reducing the consumption of building materi-
als while maintaining the load-bearing capacity of structures provides a significant economic effect. This article 
analyzes the most common types of floors, the selection of a rational overlap option within the framework of 
comparing the technical and economic indicators of the use of monolithic and prefabricated monolithic floors 
using the example of designing an administrative building. 
Key words: structural scheme, monolithic floors, prefabricated monolithic floors. 
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ʤʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ ʜʦʙʘʚʦʢ (ʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ, ʩʫʣʴʬʘʪʦʚ, ʘʥʪʠʬʨʠʟʦʚ) ʠ ʧʨʠʤʝʥʝ-
ʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʥʥʦʡ ʩʤʝʩʠ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʚʝʜʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʪʝʤʧʝʨʘ-
ʪʫʨʘʭ ʥʠʞʝ +5Üʉ. ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʙʦʨʥʳʭ 
ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʝʨʝʢʨʳʪʠʡ.  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʧʝʨʝʢʨʳʪʠʷʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ ʧʨʦʤʳʰʣʝʥ-
ʥʦʤ ʠ ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʚʝ, ʷʚʣʷʶʪʩʷ: ʧʦʣʥʦʪʝʣʳʝ, ʧʫʩʪʦʪʝʣʳʝ ʠ ʨʝʙʨʠʩʪʳʝ ʞ/ʙ ʧʣʠʪʳ. ʉʫʱʝ-
ʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʜʙʦʨʘ ʧʦʜ ʟʘʨʘʥʝʝ ʚʳʯʠʩ-
ʣʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʥʘʛʨʫʟʢʠ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʚʝʨʦʯʥʳʭ ʨʘʩʯʝʪʦʚ. ʇʨʦʮʝʩʩ ʠʭ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʧʦʜʙʦʨʫ ʠʟ ʢʘʪʘʣʦʛʦʚ ʪʠʧʦʚʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ [2]. 

ɹʦʣʝʝ ʣʝʛʢʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʧʝʨʝʢʨʳʪʠʡ ʷʚʣʷʶʪʩʷ ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʳʝ, ʢʘʢ ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ 
ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʦʥʦʣʠʪʥʳʭ ʠ ʩʙʦʨʥʳʭ, ʦʥʠ ʩʦʩʪʦʷʪ ʠʟ ʣʝʛʢʠʭ ʙʘʣʦʢ, ʙʣʦʢʦʚ ʟʘʧʦʣʥʝʥʠʷ, ʘ 
ʪʘʢʞʝ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʘ, ʫʢʣʘʜʳʚʘʝʤʦʛʦ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ. ɹʘʣʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩ ʯʘ-
ʩʪʳʤ ʰʘʛʦʤ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʙʘʣʦʢ ʟʘʧʦʣʥʷʝʪʩʷ ʣʝʛʢʠʤʠ ʙʝʪʦʥʥʳʤʠ ʙʣʦʢʘʤʠ, ʜʘʣʝʝ ʧʦʚʝʨʭ ʚʩʝʡ 
ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʘʠʚʘʝʪʩʷ ʚʝʨʭʥʠʡ ʩʣʦʡ ʙʝʪʦʥʘ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 
ʘʥʘʣʠʟʘ ʪʠʧʦʚ ʧʣʦʩʢʠʭ ʧʝʨʝʢʨʳʪʠʡ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʫʡʨʧʛ ʨʞʩʞʣʩʴʫʡʢ 
ʉʨʘʚʥʠʪʝʣʴʥʘʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʇʝʨʝʢʨʳʪʠʷ 

ʤʦʥʦʣʠʪʥʦʝ ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʦʝ ʩʙʦʨʥʦʝ 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ 
ʫʩʪʨʦʡʩʪʚʘ ʧʝʨʝʢʨʳʪʠʷ 

1. ʋʩʪʨʦʡʩʪʚʦ ʦʧʘʣʫʙʢʠ 
(ʫʩʪʘʥʦʚʢʘ 
ʚʝʨʪʠʢʘʣʴʥʳʭ  
ʩʪʦʝʢ-ʦʧʦʨ, ʫʢʣʘʜʢʘ 
ʨʠʛʝʣʝʡ ʥʘ ʩʪʦʡʢʠ, 
ʫʢʣʘʜʢʘ ʦʧʘʣʫʙʢʠ) 
2. ɸʨʤʠʨʦʚʘʥʠʝ (ʢʣʘʜʢʘ 
ʧʨʫʪʴʝʚ ʘʨʤʘʪʫʨʳ, 
ʧʝʨʝʚʷʟʢʘ, ʫʩʪʘʥʦʚʘ 
ʟʘʢʣʘʜʥʳʭ ʜʝʪʘʣʝʡ) 
3. ɹʝʪʦʥʠʨʦʚʘʥʠʝ 
4. ɼʝʤʦʥʪʘʞ ʦʧʘʣʫʙʢʠ 

1. ʋʩʪʨʡʩʪʚʦ ʦʧʘʣʫʙʢʠ ʧʦ 
ʧʝʨʠʤʝʪʨʫ (ʩ ʫʪʘʥʦʚʢʦʡ 
ʦʪʩʝʯʝʢ ʧʝʨʝʢʨʳʪʠʷ) 
2. ʋʩʪʘʥʦʚʢʘ ʧʦʜʧʦʨʥʳʭ 
ʩʪʦʝʢ 
3. ʋʢʣʘʜʢʘ ʙʣʦʢʦʚ/ ʧʣʠʪ-
ʚʢʣʘʜʳʰʝʡ 
4. ɸʨʤʠʨʦʚʘʥʠʝ 
ʤʦʥʦʣʠʪʥʳʭ ʫʯʘʩʪʢʦʚ 
5. ɹʝʪʦʥʠʨʦʚʘʥʠʝ 
6. ɼʝʤʦʥʪʘʞ 
ʦʧʘʣʫʙʢʠ 

1. ʋʩʪʨʦʡʩʪʚʦ ʤʦʥʦʣʠʪʥʳʭ 
ʦʧʦʨʥʳʭ ʧʦʷʩʦʚ (ʦʧʘʣʫʙʢʘ, 
ʘʨʤʠʨʦʚʘʥʠʝ, ʙʝʪʦʥʠʨʦʚʘʥʠʝ) 
2. ɼʦʩʪʘʚʢʘ ʩʙʦʨʥʳʭ ʧʣʠʪ 
3. ʄʦʥʪʘʞ ʧʣʠʪ ʧʨʠ ʧʦʤʦʱʠ 
ʢʨʘʥʘ 
4. ɿʘʜʝʣʢʘ ʰʚʦʚ 
5. ʋʩʪʨʦʡʩʪʚʦ ʵʨʢʝʨʦʚ ʠ 
ʥʝʜʦʙʦʨʦʚ (ʦʧʘʣʫʙʢʘ, 
ʘʨʤʠʨʦʚʘʥʠʝ, ʙʝʪʦʥʠʨʦʚʘʥʠʝ) 
6. ɼʝʤʦʥʪʘʞ ʦʧʘʣʫʙʢʠ 

ʄʘʢʩʠʤʘʣʴʥʳʡ 
ʧʝʨʝʢʨʳʚʘʝʤʳʡ 
ʧʨʦʣʝʪ 

ʜʦ 8 ʤ ʜʦ 12 ʤ ʜʦ 12 ʤ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʰʠʥ ʠ 
ʤʝʭʘʥʠʟʤʦʚ 

ɹʝʪʦʥʦʥʘʩʦʩ/ʢʨʘʥ 
ʙʘʰʝʥʥʳʡ ʩ ʙʘʜʴʝʡ ʜʣʷ 
ʧʦʜʘʯʠ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ʂʨʘʥʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʂʨʘʥʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʝʩʘ 
ʧʝʨʝʢʨʳʪʠʷ,  
ʢʛ/ʤ2 430 260 320 

ʊʝʧʣʦʠʟʦʣʷʮʠʷ ʥʠʟʢʘʷ ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ 

ɼʦʧʫʩʪʠʤʘʷ ʥʘʛʨʫʟʢʘ, 
ʢʛʩ/ʤ2 

ʜʦ 800 ʜʦ 1000 ʜʦ 1200 

ɺʦʟʤʦʞʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ 
ʧʝʨʝʢʨʳʪʠʡ ʩʣʦʞʥʳʭ ʬʦʨʤ 

ʚʦʟʤʦʞʥʘ ʚʦʟʤʦʞʥʘ ʦʪʩʫʪʩʪʚʫʝʪ 

 
ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʦʙʲʝʢʪ ï 11-ʪʠ ʵʪʘʞʥʦʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʟʜʘʥʠʝ ʩ 

ʧʦʜʚʘʣʦʤ, ʚʳʩʦʪʦʡ 39 ʤʝʪʨʦʚ (ʨʠʩ. 1), ʚʳʧʦʣʥʝʥʥʦʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 
ʵʣʝʤʝʥʪʦʚ (ʢʦʣʦʥʥʳ 600ʭ600 ʤʤ, ʧʝʨʝʢʨʳʪʠʷ 220 ʤʤ). ʅʘʨʫʞʥʳʝ ʩʘʤʦʥʝʩʫʱʠʝ ʩʪʝʥʳ ʚʳʧʦʣʥʝʥʳ ʠʟ 
ʢʠʨʧʠʯʘ ʠ ʬʘʩʘʜʥʦʡ ʩʠʩʪʝʤʳ ʩ ʚʝʥʪʠʣʠʨʫʝʤʳʤ ʚʦʟʜʫʰʥʳʤ ʟʘʟʦʨʦʤ.  
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ʉʡʪ. 1. ɹʝʥʡʦʡʪʫʩʙʫʡʛʦʧʞ ʠʝʙʦʡʞ (ʫʡʨʧʛʧʢ ʶʫʙʟ) 

 
ʇʦʩʢʦʣʴʢʫ ʧʨʦʝʢʪʠʨʫʝʤʦʝ ʟʜʘʥʠʝ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʧʣʘʥʝ, ʢ ʩʨʘʚʥʝʥʠʶ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ ʫʩʪʨʦʡʩʪʚʘ ʧʝʨʝʢʨʳʪʠʷ: ʤʦʥʦʣʠʪʥʦʝ ʠ ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʦʝ 
ʧʝʨʝʢʨʳʪʠʝ (ʨʠʩ. 2). 

 

 
ʉʡʪ. 3. ʊʮʞʥʙ ʩʙʪʨʧʤʧʟʞʦʡʸ ʩʙʪʪʥʙʫʩʡʛʙʞʥʴʮ ʨʞʩʞʣʩʴʫʡʢ 

 
ʉʦʛʣʘʩʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʭʝʤʘʤ, ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çɻʈɸʅɼ-ʉʤʝʪʘè ʩʦʩʪʘʚʣʝʥʳ ʣʦ-

ʢʘʣʴʥʳʝ ʩʤʝʪʥʳʝ ʨʘʩʯʝʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʩʫʨʩʥʦ-ʠʥʜʝʢʩʥʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦ-
ʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʧʨʠʢʘʟʦʤ ʄʠʥʩʪʨʦʷ ʈʦʩʩʠʠ ʦʪ 25.02.2024 ˉ 113/ʧʨ). ʉʤʝʪʳ ʠ ʠʥʜʝʢ-
ʩʳ ʠʟʤʝʥʝʥʠʷ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠʥʷʪʳ ʥʘ II ʢʚʘʨʪʘʣ 2024 ʛʦʜʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ [4]. ʈʝʟʫʣʴʪʘʪʳ ʣʦʢʘʣʴʥʳʭ ʩʤʝʪʥʳʭ ʨʘʩʯʝʪʦʚ ʩʚʝʜʝʥʳ ʚ ʪʘʙ-
ʣʠʮʫ 2. 

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʚ ʪʘʙʣʠʮʝ 2, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʦʙʲʝʢʪʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʤʦʥʦʣʠʪʥʳʝ ʧʝʨʝʢʨʳʪʠʷ. 
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʚʳʙʦʨʝ ʪʠʧʘ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʚ ʟʜʘʥʠʷʭ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, 
ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʦʤʧʣʝʢʩ ʬʘʢʪʦʨʦʚ: ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʶ ʤʦʥʪʘʞʘ, ʪʝʭʥʠʯʝʩʢʫʶ 
ʦʩʥʘʱʝʥʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʦʡ ʦʛʨʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʨʘʩʩʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. 
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ʋʙʚʤʡʯʙ 2 
ʋʞʮʦʡʣʧ-ʁ ʣʧʦʧʥʡʰʞʪʣʧʞ ʪʩʙʛʦʞʦʡʞ ʛʙʩʡʙʦʫʧʛ 

ʇʦʢʘʟʘʪʝʣʠ 
ɺʘʨʠʘʥʪ 1 ï ʤʦʥʦʣʠʪʥʦʝ 

ʧʝʨʝʢʨʳʪʠʝ 
ɺʘʨʠʥʘʪ 2 ï ʩʙʦʨʥʦ-
ʤʦʥʦʣʠʪʥʦʝ ʧʝʨʝʢʨʳʪʠʝ 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ 
ʚ ʪʦʤ ʯʠʩʣʝ, ʨʫʙ. 

3 667 228,99 5 130 658,72 

ʆʧʣʘʪʘ ʪʨʫʜʘ ʨʘʙʦʯʠʭ, ʨʫʙ. 505 863,45 369 997,92 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ, 
ʨʫʙ. 

118 661,94 243 269,66 

ʄʘʪʝʨʠʘʣʳ, ʨʫʙ. 2 224 195,32 3 866 430,85 

ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ, ʨʫʙ. 284 274,03 402 224,97 

ʉʤʝʪʥʘʷ ʧʨʠʙʳʣʴ, ʨʫʙ. 505 863,45 248 735,32 

ɺʨʝʤʝʥʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ 
1,8%, ʨʫʙ. 

66 010,12 92 351,86 

ʅʝʧʨʝʜʚʠʜʝʥʥʳʝ ʟʘʪʨʘʪʳ 2%, ʨʫʙ. 74 664,78 104 460,21 

ʅɼʉ 20%, ʨʫʙ. 761 580,78 1 065 494,16 

ɺʩʝʛʦ ʧʦ ʩʤʝʪʝ (ʚ ʮʝʥʘʭ ʥʘ II ʢʚʘʨʪʘʣ 
2024 ʛ.) , ʨʫʙ. 

4 569 484,67 6 392 964,95 

 
 

ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǲǣǩ 711.7-163 

ǭǠǭǰǬǭǡǟǬǧǤ ǯǤǷǤǬǧǨ ǣǧǦǟǨǬǟ 
ǭǰǱǟǬǭǡǭǶǬǺǴ ǮǲǬǩǱǭǡ ǱǯǟǫǡǟǾ ǡ 
ǧǥǤǡǰǩǤ 

ǮȄȏȄȁȍȘȇȉȍȁ ǡȊǿȃȇȋȇȏ ǰȄȏȂȄȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʩʢʦʚʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʠʭʘʡʣʦʚ ɸʣʝʢʩʘʥʜʨ ʖʨʴʝʚʠʯ 
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʀʨʢʫʪʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ɿʘʧʫʱʝʥʥʳʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1935 ʛ. ʪʨʘʤʚʘʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʛʦʨʦʜʩʢʦʛʦ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ  ʛ. ʀʞʝʚʩʢʘ. ɻʦʨʦʜ ʩʦʭʨʘʥʠʣ ʪʨʘʤʚʘʡʥʫʶ ʩʝʪʴ, ʬʦʨʤʠʨʫʶ-
ʱʫʶ ʦʩʥʦʚʥʳʝ ʢʦʨʠʜʦʨʳ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʀʞʝʚʩʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʘʤʚʘʡʥʳʡ ʧʘʨʢ 
ʥʘʩʯʠʪʳʚʘʝʪ ʝʜʠʥʠʮ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʦʙʥʦʚʣʝʥʠʝ. 

ʂʨʠʪʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʘʤʚʘʡʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʀʞʝʚʩʢʘ ʷʚʣʷʶʪʩʷ ʦʩʪʘʥʦʚʦʯ-
ʥʳʝ ʧʫʥʢʪʳ, ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʢʘʢ ʩʧʝʮʠʘʣʠʩʪʳ, ʪʘʢ ʠ ʥʘʩʝʣʝʥʠʝ [1,2,4]. ʆʪʤʝʯʘʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦ-
ʩʪʦʷʥʠʷ ʦʩʪʘʥʦʚʦʯʥʳʤ ʧʫʥʢʪʦʚ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʘ ʧʘʩ-
ʩʘʞʠʨʦʚ.  

ɺ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʮʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʪʨʘʤʚʘʷ ʙʳʣʦ ʚʳʙʨʘʥʦ ʥʝ-
ʩʢʦʣʴʢʦ ʠʟ ʥʠʭ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʭʦʜʷʱʠʭ ʪʨʘʤʚʘʡʥʳʭ ʤʘʨʰʨʫʪʦʚ (ʦʩʪʘʥʦʚʢʘ ʫʣ. ʂʨʘʩ-
ʥʦʘʨʤʝʡʩʢʘʷ; ʦʩʪʘʥʦʚʢʘ çɹʘʥʢ ɿʝʥʠʪè; ʦʩʪʘʥʦʚʢʘ ʫʣ. ɺʦʨʦʚʩʢʦʛʦ). ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʣʘʥʠʨʦʚʢʘ 

ɹʦʦʧʫʙʯʡʸ: ʀʞʝʚʩʢ ʠʤʝʝʪ ʨʘʟʚʠʪʫʶ ʩʝʪʴ ʪʨʘʤʚʘʡʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʪʨʘʤʚʘʡʥʳʡ ʧʘʨʢ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʦʩʪʦʷʥʠʝ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʪʨʘʤʚʘʷ ʥʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʘ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 
ʈʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʪʨʘʤʚʘʷ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʶ 
ʥʘʜʝʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʜʠʟʘʡʥ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʪʨʘʤʚʘʷ, ʥʘʜʝʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦ-
ʚʘʥʠʷ. 
 

VALIDATION OF TRAM STOPS DESIGN IN IZHEVSK 
 

Perevoshchikov Vladimir Sergeevich 
 

Scientific adviser: Mikhailov Aleksandr Yurievich 
 
Abstract: The city of Izhevsk has a well-developed network of tram routes and a significant tram fleet. At the 
same time, the condition of tram stops does not meet modern requirements of public passenger transport in-
frastructure safety and comfort. The issue of determining the size of tram stops that fulfil the requirement of 
reliable operation is considered..  
Key words: design of tram stops, reliability of operation. 
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʠ ʦʙʫʩʪʨʦʡʩʪʚʦ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʪʨʘʤʚʘʷ ʚ ʛʦʨʦʜʘʭ ɻʝʨʤʘʥʠʠ, ʌʨʘʥʮʠʠ ʠ ʄʦʩʢʚʝ. ʇʨʝʜʣʦʞʝʥʠʷ 
ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʠ ʜʠʟʘʡʥʫ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʪʨʘʤʚʘʷ ʚ ʀʞʝʚʩʢʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʫʩʪʨʦʡʩʪʚʦ ʨʘʩʰʠ-
ʨʝʥʥʳʭ ʠ ʦʛʨʘʞʜʝʥʥʳʭ ʧʦʩʘʜʦʯʥʳʭ ʧʣʦʱʘʜʦʢ (ʨʠʩ. 1).  

 

 
ʉʡʪ. 1. ʈʩʞʝʤʙʜʙʞʥʙʸ ʩʞʣʧʦʪʫʩʬʣʯʡʸ: ʧʪʫʙʦʧʛʣʙ ʬʤ. ʃʩʙʪʦʧʙʩʥʞʢʪʣʙʸ 

 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʪʨʘʤʚʘʷ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʚʘʞʥʝʡʰʠʡ ʠʟ ʥʠʭ ï ʜʣʠʥʫ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ (ʪ.ʝ. ʜʣʠʥʫ ʧʦʩʘʜʦʯʥʦʡ ʧʣʘʪʬʦʨʤʳ), 
ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʯʝʨʝʜʠ ʪʨʘʤʚʘʝʚ ʥʘ ʦʩʪʘʥʦʚʦʯʥʦʤ ʧʫʥʢʪʝ. ɺʝ-
ʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʯʝʨʝʜʠ ʪʨʘʤʚʘʝʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʧʘʨʘʤʝʪ-
ʨʦʚ: 

Ὤ - ʠʥʪʝʨʚʘʣʦʚ ʧʨʠʙʳʪʠʷ ʪʨʘʤʚʘʝʚ ʥʘ ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʫʥʢʪ ʩ; 
ὸ- ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʥʷʪʠʷ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ ʪʨʘʤʚʘʝʤ, ʩ. 
C ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʚʩʝ ʪʨʠ ʚʳʙʨʘʥʥʳʝ ʦʩʪʘ-

ʥʦʚʦʯʥʳʝ ʧʫʥʢʪʘ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʧʠʢʦʚʳʡ ʧʝʨʠʦʜ 8:00 ï 9:00. ʀʥʪʝʨʚʘʣʳ ʧʨʠʙʳʪʠʷ ʥʘ 
ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʫʥʢʪ h (c) ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʘʢ 

Ὤ † † ,                  (1) 

ʛʜʝ Ὤ ï ʠʥʪʝʨʚʘʣ ʧʨʠʙʳʪʠʷ i (ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʚʨʝʤʝʥʠ ʧʨʠʙʳʪʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʙʳʚʘʶʱʠʭ ʪʨʘʤ-
ʚʘʝʚ i ʠ i+1), ʩ; †  ï ʤʦʤʝʥʪ ʧʨʠʙʳʪʠʷ ʪʨʘʤʚʘʷ i+1, ʩ; † ï  ʤʦʤʝʥʪ ʧʨʠʙʳʪʠʷ ʪʨʘʤʚʘʷ i, ʩ. 

ʆʩʥʦʚʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʪʝʨʚʘʣʦʚ ʧʨʠʙʳʪʠʷ Ὤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 
 

ʋʙʚʤʡʯʙ 1  
ʁʦʫʞʩʛʙʤʴ ʨʩʡʚʴʫʡʸ ʫʩʙʥʛʙʞʛ ʦʙ ʧʪʫʙʫʧʰʦʴʞ ʨʬʦʣʫʴ ▐ 

ʆʩʪʘʥʦʚʦʯʥʳʡ ʧʫʥʢʪ 

ʆʙʲʝʤ  
ʚʳʙʦʨʢʠ  
(ʢʦʣ-ʚʦ 

 ʩʣʫʯʘʝʚ) 

ʉʪʘʪʠʩʪʢʠ ʠʥʪʝʨʚʘʣʘ ʧʨʠʙʳʪʠʷ Ὤ, ʩ 

ʉʨʝʜʥʝʝ 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ  
ʠʥʪʝʨʚʘʣ Min Max 

-95% 95% 

ʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷ 26 138,92 110,48 167,37 20,00 308,00 

ɹʘʥʢ ɿʝʥʠʪ 26 134,69 98,02 171,36 44,00 411,00 

ɺʦʨʦʚʩʢʦʛʦ 26 139,77 104,64 174,90 30,00 356,00 

 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ ʧʨʠʙʳʪʠʷ ʥʘ ʚʩʝʭ ʪʨʝʭ ʦʩʪʘʥʦʚʦʯʥʳʭ 

ʦʧʠʩʳʚʘʶʪʩʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ-ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ (ʨʠʩ .2). ʇʨʠ ʨʘʟʤʘʭʝ ʟʥʘʯʝʥʠʡ h = 20 ï 



ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 277 
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411 ʩ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʥʘʯʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 60 ʩ ʜʦ 80 ʩ. ʆʪʤʝʯʝʥʦ ʣʠʰʴ 5 ʩʣʫʯʘʝʚ, ʢʦʛʜʘ 
ʠʥʪʝʨʚʘʣʳ ʧʨʠʙʳʪʠʷ ʙʳʣʠ ʤʝʥʝʝ 60 ʩ. 
 

 
ʆʩʪʘʥʦʚʢʘ ʇʣʦʪʥʦʩʪʴ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

Ὢὼ
ρ

ὼ„Ѝς“
Ὡ  

 

ʉʨʝʜʥʝʝ ‘ ɼʠʩʧʝʨʩʠʷ „  ʉʪʘʥʜʘʨʪʥʦʝ 
 ʦʪʢʣʦʥʝʥʠʝ „ 

ʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷ 138,92 4959,99 70,43 

ɹʘʥʢ ɿʝʥʠʪ 134,69 8242,30 90,79 

ɺʦʨʦʚʩʢʦʛʦ 139,77 7564,11 86,98 

 
ʉʡʪ. 2. ɼʩʙʭʡʣʡ ʨʤʧʫʦʧʪʫʡ ʩʙʪʨʩʞʝʞʤʞʦʡʸ ʠʦʙʰʞʦʡʢ ʝʤʡʫʞʤʵʦʧʪʫʡ ʡʦʫʞʩʛʙʤʧʛ ʨʩʡʚʴʫʡʸ h ʦʙ 

ʫʩʞʮ ʧʪʫʙʦʧʛʧʰʦʴʮ ʨʬʦʣʫʙʮ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʥʷʪʠʷ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ ὸ ʠʤʝʶʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʡ ʨʘʟʙʨʦʩ ʟʥʘʯʝ-
ʥʠʡ ʦʪ 10 ʩ ʜʦ 36 ʩ (ʪʘʙʣʠʮʘ 2) ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ (ʨʠʩ. 3). ʆʩʥʦʚʥʦʡ ʤʘʩʩʠʚ 

ʟʥʘʯʝʥʠʡ ὸ ʩʦʩʨʝʪʦʯʝʥ ʚ ʜʠʘʧʘʟʦʥʝ 19 ï 22 ʩ. 
 

ʋʙʚʤʡʯʙ 2  
ʈʩʧʝʧʤʟʡʫʞʤʵʦʧʪʫʵ ʠʙʦʸʫʡʸ ʧʪʫʙʦʧʛʧʰʦʴʮ ʨʬʦʣʫʧʛ ◄▀ 

ʆʩʪʘʥʦʚʦʯʥʳʡ 
ʧʫʥʢʪ 

ʆʙʲʝʤ ʚʳʙʦʨ-
ʢʠ 

 (ʢʦʣ-ʚʦ  
ʩʣʫʯʘʝʚ) 

ʉʪʘʪʠʩʪʢʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʥʷʪʠʷ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ h, 
ʩ 

ʉʨʝʜʥʝʝ 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ  
ʠʥʪʝʨʚʘʣ Min Max 

-95% 95% 

ʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷ 27 20,78 19,59 21,96 12 25 

ɹʘʥʢ ɿʝʥʠʪ 27 21,96 20,29 23,63 11 36 

ɺʦʨʦʚʩʢʦʛʦ 27 21,19 20,16 22,21 10 25 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʠʢʘʤʠ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ h ʠ ὸ (ʨʠʩ. 2 ʠ 3) ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʥ-
ʪʝʨʚʘʣ ʧʨʠʙʳʪʠʷ ʪʨʘʤʚʘʷ ʥʘ ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʫʥʢʪ ʙʫʜʝʪ ʤʝʥʴʰʝ ʯʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʥʷʪʠʷ ʦʩʪʘ-
ʪʦʯʥʦʛʦ ʧʫʥʢʪʘ 99% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʝʪ 2%. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʩʯʝʪʥʫʶ ʜʣʠʥʫ ʦʩʪʘʥʦʚʦʯʥʦʛʦ 
ʧʫʥʢʪʘ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʥʝʤ 1 ʪʨʘʤʚʘʷ ʠʣʠ ʜʚʫʭ-ʪʨʝʭ ʚʘʛʦʥʥʦʡ ʩʝʢ-
ʮʠʠ. 

Histogram (Spreadsheet1 10v*26c)

Var1 = 26*13,0333*lognorm(x; 4,7719; 0,6417)

Var2 = 26*13,0333*lognorm(x; 4,7329; 0,5658)

Var3 = 26*13,0333*lognorm(x; 4,7602; 0,6212)

 ʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷ

 ɹʘʥʢ ɿʝʥʠʪ

 ɺʦʨʦʚʩʢʦʛʦ
20,0 59,1 98,2 137,3 176,4 215,5 254,6 293,7 332,8 371,9 411,0

ʀʥʪʝʨʚʘʣ ʧʨʠʙʳʪʠʷ, ʩ
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 
ʆʩʪʘʥʦʚʢʘ ʇʣʦʪʥʦʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

Ὢὼ
ρ

„Ѝς“
Ὡ  

ʉʨʝʜʥʝʝ ‘ ɼʠʩʧʝʨʩʠʷ „  ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ „  

ʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷ 20,78 8,95 2,99 

ɹʘʥʢ ɿʝʥʠʪ 21,96 17,81 4,22 

ɺʦʨʦʚʩʢʦʛʦ 21,19 6,77 2,60 

 
ʉʡʪ. 3. ɼʩʙʭʡʣʡ ʨʤʧʫʦʧʪʫʡ ʩʙʪʨʩʞʝʞʤʞʦʡʸ ʠʦʙʰʞʦʡʢ ʝʤʡʫʞʤʵʦʧʪʫʡ ʠʙʦʸʫʡʸ  

ʧʪʫʙʦʧʛʧʰʦʴʮ ʨʬʦʣʫʧʛ ◄▀  
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʀʞʝʚʩʢʝ ʚ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʤ ʧʦʜʚʠʞʥʦʤ ʩʦʩʪʘʚʝ, ʥʘʠʙʦʣʴʰʫʶ ʜʣʠʥʫ ʠʤʝʶʪ 
ʩʣʝʜʫʶʱʠʝ ʚʘʛʦʥʳ [3] :  

¶ Tatra KT4 (ʩʦʯʣʝʥʝʥʥʳʡ) - 18 110 ʤʤ (10 ʰʪ); 

¶ çʃʴʚʝʥʦʢè ï 16 700 ʤʤ (16 ʰʪ). 
ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 2-ʭ ʠ 3-ʭ ʩʝʢ-

ʮʠʦʥʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʳʧʫʩʢʘʝʤʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʨʘʟʤʝʨʳ 
ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 16 400 ʤʤ ʠ 28 200 ʤʤ. ʉ ʫʯʝʪʦʤ ʥʘʜʝʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʦʩʪʘʥʦʚʦʯʥʳʭ (ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʦʯʝʨʝʜʝʡ) ʠ ʨʘʟʤʝʨʦʚ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʦ-
ʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʥʷʪʴ ʜʣʠʥʫ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ ï 40 ʤ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʨʘʟʤʝʨʘʤʠ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʘʜʠʠ ʙʫʜʝʪ ʨʘʟ-
ʨʘʙʘʪʳʚʘʪʴʩʷ ʠʭ ʜʝʪʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʠ ʜʠʟʘʡʥ ʵʣʝʤʝʥʪʦʚ ʦʙʫʩʪʨʦʡʩʪʚʘ. 
 

ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 

1. ɻʦʨʦʜʩʢʫʶ ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ ʚ ʀʞʝʚʩʢʝ ʙʫʜʫʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-
ʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL http://www.myudm.ru/news/2018-08-06/gorodskuyu-sistemu-elektrotransporta-
v-izhevske-budut-modernizirovat-foto (10.04.2024) 

2. ɾʠʪʝʣʠ ʀʞʝʚʩʢʘ ʥʝʜʦʚʦʣʴʥʳ ʪʨʘʤʚʘʡʥʳʤʠ ʦʩʪʘʥʦʚʢʘʤʠ ʚ ʛʦʨʦʜʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL https://udm-info.ru/news/2021-12-02/zhiteli-izhevska-nedovolny-tramvaynymi-
ostanovkami-v-gorode-1997235 (10.04.2024) 

3. ʀʞɻʦʨʕʣʝʢʪʦʨʊʨʘʥʩ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: https://www.ʠʞʛʵʪ.ʨʬ 
(10.04.2024) 

5. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʘʛʝʥʪʩʪʚʦ ñʉʫʩʘʥʠʥò [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ñʄʳʉʧʨʦʩʠʣʠɿʘɺʘʩ: ʧʦʯʝʤʫ 
ʥʦʚʳʝ ʪʨʘʤʚʘʡʥʳʝ ʦʩʪʘʥʦʚʢʠ ʚ ʀʞʝʚʩʢʝ ʪʘʢʠʝ ʤʘʣʝʥʴʢʠʝ?ò : https://susanin.news/  (10.09.2024) 

Histogram (Spreadsheet1 10v*27c)

Var1 = 27*0,8667*normal(x; 20,7778; 2,9914)

Var2 = 27*0,8667*normal(x; 21,963; 4,2197)

Var3 = 27*0,8667*normal(x; 21,1852; 2,6023)

ʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷ

 ɹʘʥʢ ɿʝʥʠʪ

 ɺʦʨʦʚʩʢʦʛʦ10,0 12,6 15,2 17,8 20,4 23,0 25,6 28,2 30,8 33,4 36,0

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʥʷʪʠʷ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ, ʩ
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ǲǣǩ 33 

ǟǬǟǪǧǦ ǰǮǭǰǭǠǭǡ ǮǭǪǲǶǤǬǧǾ ǣǟǬǬǺǴ 
ǣǧǰǱǟǬǵǧǭǬǬǭǢǭ ǦǭǬǣǧǯǭǡǟǬǧǾ ǦǤǫǪǧ 
ǣǪǾ ǰǭǦǣǟǬǧǾ ǩǟǯǱǭǢǯǟǳǧǶǤǰǩǭǨ 
ǭǰǬǭǡǺ 

ǢȌȄȆȃȍȁǿ ǤȉǿȑȄȏȇȌǿ ǟȌȃȏȄȄȁȌǿ 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʨʘʥʩʧʦʨʪʘè 
 

 
ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ (ɼɿɿ) ï ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʙʝʟ ʢʦʥʪʘʢʪʘ ʩ ʥʝʡ, ʯʝʨʝʟ ʨʝʛʠʩʪʨʘʮʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʕʪʦʪ ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʩʧʝʮʠ-
ʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ɼɼɿ), ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. 
ʇʝʨʝʜ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʠ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʠʭ ʩʚʦʡʩʪʚʘ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʦʧʪʠ-
ʤʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʜ ʪʝʨʤʠʥʦʤ ɼɿɿ ʧʦʥʠʤʘʝʪʩʷ ʠʟʫʯʝʥʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʧʦʤʦʱʠ ʘʚʠʘ-
ʮʠʦʥʥʳʭ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʩʲʝʤʦʯʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʨʝʘʣʴʥʦʩʪʠ, ʮʠʬ-
ʨʦʚʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ ʩ ʫʢʘʟʘʥʠʝʤ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʲʝʢʪʘ) ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
ɼɿɿ. 

ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠ-
ʤʠ ʬʘʢʪʦʨʘʤʠ: 

o ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʦʙʩʣʝʜʦʚʘʥʠʷ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥ-
ʥʳʭ ʤʝʪʦʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʟʝʤʥʳʤʠ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; 

ɹʦʦʧʫʙʯʡʸ: ʜʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʜʘʥ-
ʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ. ʇʦʜʨʦʙʥʦ ʨʘʩ-
ʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ: ʩʲʝʤʢʫ ʩ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ 
(ɹʇʃɸ), ʘʵʨʦʬʦʪʦʩʲʝʤʢʫ ʩ ʧʠʣʦʪʠʨʫʝʤʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʩʲʝʤʢʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʧʫʪʥʠ-
ʢʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʘʥʥʳʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ, ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ, ʘʵʨʦʬʦʪʦʩʲʝʤ-
ʢʘ, ʩʲʝʤʢʘ ʩ ɹʇʃɸ. 
 

ANALYSIS OF METHODS FOR OBTAINING EARTH REMOTE SENSING DATA TO CREATE A 
CARTOGRAPHIC BASIS 

 
Gnezdova Ekaterina Andreevna 

 
Abstract: This article is an analysis of various methods and methods for obtaining remote sensing data of the 
Earth in order to create a cartographic basis. Several types of work are considered in detail: shooting from an 
unmanned aerial vehicle (UAV), aerial photography from manned vehicles and shooting using space satellites. 
Key words: earth remote sensing data, satellite images, aerial photography, UAV photography. 



ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 281 

 

VII International scientific conference | www.naukaip.ru 

o ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ, ʚʳ-
ʧʦʣʥʷʶʱʠʤ ʠʟʤʝʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʦʙʲʝʢʪʘ 
ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ; 

o ʧʦʣʫʯʝʥʠʝ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʧʦʣʫ-
ʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʙʝʟ ʧʨʦʙʝʣʦʚ ʠ ʨʘʟʨʳʚʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʘʟʝʤʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 
ʠʥʬʦʨʤʘʮʠʶ ʪʦʣʴʢʦ ʦ ʢʦʥʢʨʝʪʥʳʭ ʪʦʯʢʘʭ). 

ɺʠʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʢʦ-
ʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠ-
ʢʘʮʠʷ ʧʦ ʪʠʧʫ ʧʣʘʪʬʦʨʤʳ, ʥʘ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʩʝʥʩʦʨʳ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʢʦʩʤʠʯʝʩʢʠʝ 
ʩʧʫʪʥʠʢʠ, ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ (ɹʇʃɸ) ʠʣʠ ʧʠʣʦʪʠʨʫʝʤʘʷ ʘʚʠʘʮʠʷ [2, ʩ 32]. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʧʦʩʦʙʦʚ ʠ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ 
ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ: ʩʲʝʤʢʫ ʩ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʘʵʨʦ-
ʬʦʪʦʩʲʝʤʢʫ ʩ ʧʠʣʦʪʠʨʫʝʤʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʩʲʝʤʢʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. ʈʘʟʙʝʨʝʤ 
ʢʘʞʜʳʡ ʧʦʜʨʦʙʥʝʝ: 

1. ʉʲʝʤʢʘ ʩ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʢ ʧʨʠʤʝʥʝʥʠʶ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʪ. ʕʪʦ ʦʙʲʷʩʥʠʤʦ ʩʥʠʞʝʥʠʝʤ ʠʭ ʩʪʦʠʤʦʩʪʠ ʠ ʮʝʥ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ, ʘ 
ʪʘʢʞʝ ʤʦʙʠʣʴʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʩʝ ʙʝʩʧʠʣʦʪʥʳʝ ʘʧʧʘʨʘʪʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ 
ʪʠʧʘ: ʩʘʤʦʣʝʪʥʦʛʦ ʠ ʚʝʨʪʦʣʝʪʥʦʛʦ ʪʠʧʘ (ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢʚʘʜʨʦ- ʠ ʛʝʢʩʦʢʦʧʪʝʨʳ), ʙʝʩʧʠʣʦʪʥʳʝ ʘʵʨʦʩʪʘ-
ʪʳ. 

ʀʤʝʶʪʩʷ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ʤʠʥʠ, ʣʝʛʢʠʝ, ʩʨʝʜ-
ʥʠʝ ʠ ʪʷʞʝʣʳʝ ɹʇʃɸ). ʇʦʩʣʝʜʥʠʝ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ. ʀʭ ʨʘʟʨʘʙʦʪʢʘ ʠ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʩʢʣʶʯʠʪʝʣʴʥʳ ʠ ʷʚʣʷʶʪʩʷ ʧʨʝʨʦʛʘʪʠʚʦʡ ʢʨʫʧʥʳʭ ʘʚʠʘʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ, ʚ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʧʝʨʚʘʷ ʢʘʪʝʛʦʨʠʷ ʠʟʚʝʩʪʥʘ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʯʠʪʘʝʪʩʷ ʢʘʪʝʛʦʨʠʷ 
ʣʝʛʢʠʭ ɹʇʃɸ (ʩʘʤʦʣʝʪʥʦʛʦ ʠ ʚʝʨʪʦʣʝʪʥʦʛʦ ʪʠʧʘ), ʧʦʩʢʦʣʴʢʫ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʝʩʴʤʘ ʰʠ-
ʨʦʢʦ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʰʝʥʠʠ ʩʚʦʝʛʦ ʢʨʫʛʘ ʟʘʜʘʯ: 

½ ɹʇʃɸ ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʣʦʱʘʜʥʳʭ ʠ ʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ 
ʤʝʩʪʥʦʩʪʠ (ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ ʪʝʨʨʠʪʦʨʠʡ, ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ). 
ʉʧʦʩʦʙʥʳ ʧʨʝʦʜʦʣʝʚʘʪʴ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʚʳʧʦʣʥʷʷ ʩʣʦʞʥʝʡʰʫʶ ʘʵʨʦʩʲʝʤʢʫ ʦʥʣʘʡʥ ʚ ʣʶʙʦʝ 
ʚʨʝʤʷ ʩʫʪʦʢ ʠ ʧʨʠ ʣʶʙʳʭ. ʀʭ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʢʣʶʯʘʶʪ ʚʳʩʦʢʫʶ ʢʨʝʡʩʝʨʩʢʫʶ ʩʢʦʨʦʩʪʴ, ʟʥʘʯʠ-
ʪʝʣʴʥʫʶ ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʠ ʘʚʪʦʥʦʤʥʦʩʪʴ. ɺʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʧʦʣʝʪʝ: ʦʪ 30 ʤʠʥʫʪ ʜʦ 6 ʯʘʩʦʚ. 

½ ɹʇʃɸ ʚʝʨʪʦʣʝʪʥʦʛʦ ʪʠʧʘ ʧʨʠʤʝʥʷʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʲʝʤʢʠ, ʦʧʝʨʘ-
ʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠʣʠ ʦʩʤʦʪʨʘ ʩʣʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʥʘʧʨʠʤʝʨ, ʦʧʦʨ ʤʦ-
ʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜ ʜʦʨʦʞʥʳʤ ʧʦʣʦʪʥʦʤ), ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʝ 
ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʠʭ ʘʧʧʘʨʘʪʦʚ ʚʢʣʶʯʘʶʪ ʠʭ ʢʦʤʧʘʢʪʥʳʝ ʨʘʟʤʝʨʳ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʣʝʪʘʪʴ ʠ ʧʨʠʟʝʤ-
ʣʷʪʴʩʷ ʥʘ ʣʶʙʳʭ ʧʣʦʱʘʜʢʘʭ, ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʭʦʜʠʪʴʩʷ ʚ ʚʦʟʜʫʭʝ ʥʘʜ ʦʙʲʝʢʪʦʤ ʦʩʤʦʪʨʘ ʠ ʙʦʣʴʰʫʶ ʧʦ-
ʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ. ʂʘʢ ʠ ʙʝʩʧʠʣʦʪʥʳʝ ʩʘʤʦʣʝʪʳ, ʚʝʨʪʦʣʝʪʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʠ ʧʨʠ 
ʧʣʦʭʠʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʨʝʤʷ ʧʦʣʝʪʘ ʪʘʢʠʭ ʘʧʧʘʨʘʪʦʚ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 30 ʤʠʥʫʪ ʜʦ 3 ʯʘʩʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʛʢʠʭ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫ-
ʱʝʩʪʚ, ʧʨʝʚʳʰʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʦʚʳʭ ʧʠʣʦʪʠʨʫʝʤʳʭ ʘʧʧʘʨʘʪʦʚ. ɹʳʩʪʨʳʡ ʨʘʟʚʦʨʦʪ ʘʧʧʘʨʘʪʫ-
ʨʳ ʠ ʦʧʝʨʘʪʠʚʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢ ʧʦʣʝʪʫ ɹʇʃɸ (ʟʘ ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 
ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʳʭ ʧʣʦʱʘʜʢʘʭ) ʧʦʟʚʦʣʷʶʪ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ. 

2. ɸʵʨʦʬʦʪʦʩʲʝʤʢʘ 
ɸʵʨʦʩʲʝʤʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʝʩʪʥʦʩʪʠ. ɺ ʪʝʯʝʥʠʝ ʜʣʠ-

ʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʣʝʪʦʚ ʙʳʣʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦʣʫʯʝʥʠʷ ʬʦʪʦʛʨʘʬʠʡ ʠʟ ʚʦʟʜʫʭʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ʧʦ-ʧʨʝʞʥʝʤʫ 
ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. ɺ ʪʝʭ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʦʭʚʘʪʠʪʴ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘ ʤʠʥʠʤʘʣʴʥʦʝ 
ʚʨʝʤʷ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʩ ʩʘʤʦʣʝʪʦʚ ʩʦʭʨʘʥʷʝʪʩʷ. 

ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʲʝʤʢʠ ʚ ʪʨʝʭ ʩʧʝʢ-



282 ǪǲǶǷǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ ǰǱǲǣǤǬǱǭǡ ǧ ǲǶǟǸǧǴǰǾ 

 

VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʪʨʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʘʭ: ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʦʤ, ʮʚʝʪʥʦʤ (RGB) ʠ ʚ ʙʣʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ (NIR). 
ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʜʠʨʥʫʶ ʠ ʥʘʢʣʦʥʥʫʶ ʘʵʨʦʬʦʪʦʩʲʝʤʢʫ. ɺʘʞʥʦ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʨʘʙʦʪʫ. 

ʆʜʥʘʢʦ, ʦʩʥʦʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʪʨʫʜʦ-
ʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ. 

3. ʂʦʩʤʠʯʝʩʢʘʷ ʩʲʝʤʢʘ 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ ʚ ʠʥʪʝʨʥʝʪʝ. ɹʝʩʧʣʘʪʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 
ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʫʯʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʬʝʨʘʭ, ʥʦ ʠ ʚ ʢʦʤʤʝʨʯʝʩʢʦʤ ʩʝʢʪʦʨʝ. 
ɹʝʩʧʣʘʪʥʳʤ ʜʘʥʥʳʤ ʧʦ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʟʦʥʜʠʨʦʚʘʥʠʶ ɿʝʤʣʠ (ɼɿɿ) ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʥʠʤʢʠ ʢʦʩʤʦʩʘ ʩ 
ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʭʫʞʝ 10 ʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʧʝʨʝʜʦʚʳʝ ʩʠʩʪʝʤʳ ʢʦʩʤʠʯʝʩʢʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-
ʣʷʁʪ ʧʦʣʫʯʘʪʴ ʩʥʠʤʢʠ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʜʝʪʘʣʠʟʘʮʠʝʡ. ʅʘʧʨʠʤʝʨ, ʩʧʫʪʥʠʢ WorldView-3 ʩʧʦʩʦʙʝʥ ʧʨʝʜʦ-
ʩʪʘʚʣʷʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʜʦ 30 ʩʘʥʪʠʤʝʪʨʦʚ. ʆʜʥʘʢʦ, ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤ-
ʢʠ ʦʙʳʯʥʦ ʠʤʝʝʪ ʨʘʟʨʝʰʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ 50-60 ʩʘʥʪʠʤʝʪʨʦʚ. ʉʪʦʠʤʦʩʪʴ ʧʦʜʦʙʥʳʭ ʜʘʥʥʳʭ ʟʘʚʠʩʠʪ ʦʪ 
ʪʠʧʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʆʙʣʠʢ ɿʝʤʣʠ ʥʝʧʨʝʨʳʚʥʦ ʤʝʥʷʝʪʩʷ, ʠ ʢʘʞʜʘʷ ʢʘʨʪʘ ʩʦ ʚʨʝʤʝʥʝʤ ʫʩʪʘʨʝʚʘʝʪ. ʉʘʤʳʝ ʘʢʪʫʘʣʴʥʳʝ 
ʠ ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʢʦʪʦʨʳʝ ʫʩʧʝʰ-
ʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʢʘʨʪ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʚʳ ʚ ʢʘʨʪʦ-
ʛʨʘʬʠʶ ʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʛʦ ʰʘʨʘ. ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʦʡ ʬʦʪʦʛʨʘ-
ʬʠʠ ʚ ʦʪʜʘʣʝʥʥʳʭ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 
ʟʘʪʨʘʪ ʨʝʩʫʨʩʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʚʳʩʦʢʦʛʦ ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟ-
ʨʝʰʝʥʠʷ ʩ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʜʦʩʪʫʧʦʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʫʞʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʘʨʭʠʚʘʭ ʦʧʝʨʘʪʦʨʘ, ʠ ʜʣʷ ʵʪʦ-
ʛʦ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ. ʇʣʦʱʘʜʴ ʪʘʢʠʭ ʩʥʠʤʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝ-
ʚʳʰʘʝʪ ʧʣʦʱʘʜʴ ʩʥʠʤʢʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʃɸ. 

ʄʘʪʝʨʠʘʣʳ ɼɿɿ, ʧʦʣʫʯʘʝʤʳʝ ʘʵʨʦʬʦʪʦʩʲʝʤʢʦʡ ʠʣʠ ʩʲʝʤʢʦʡ ʩ ɹʇʃɸ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʚʠʟʫ-
ʘʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʠ ʭʦʨʦʰʠʤʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʦ ʪʨʝʙʫʶʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ 
ʚʳʧʦʣʥʝʥʠʷ ʩʲʝʤʢʠ, ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ ʚʨʝʤʷ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʧʦʣʝʪʘ), ʧʝʨʝʤʝʱʝ-
ʥʠʝ ʩʘʤʦʣʝʪʘ (ɹʇʃɸ ʩ ʦʧʝʨʘʪʦʨʘʤʠ) ʚ ʥʫʞʥʫʶ ʟʦʥʫ ʜʣʷ ʩʲʝʤʢʠ, ʘ ʪʘʢʞʝ ʦʥʠ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 
ʩʪʦʠʤʦʩʪʴʶ ʟʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ. 

ʆʜʥʠʤ ʠʟ ʥʝʦʩʧʦʨʠʤʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʷʚʣʷʝʪʩʷ ʝʝ ʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʪʘʢ ʢʘʢ 
ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ.  
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VII ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʋʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ! 
ʇʨʠʛʣʘʰʘʝʤ ɺʘʩ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ! 

ɼʘʪʘ ʅʘʟʚʘʥʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʋʩʣʫʛʘ ʐʠʬʨ 

5 ʠʶʣʷ 

XII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ʉʆɺʈɽʄɽʅʅʓʍ 

ʅɸʋʏʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

120 ʨʫʙ. 
ʟʘ 1 ʩʪʨ. 

ʄʂ-2082 

5 ʠʶʣʷ 

II ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ  

ɺʈɽʄʗ ʅɸʋʂʀ: ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ, 

ɼʆʉʊʀɾɽʅʀʗ ʀ ʀʅʅʆɺɸʎʀʀ 

120 ʨʫʙ. 
ʟʘ 1 ʩʪʨ. 

ʄʂ-2083 

5 ʠʶʣʷ 
VIII  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ  

ʄʆʃʆɼʆʁ ʋʏɪʅʓʁ 

120 ʨʫʙ. 
ʟʘ 1 ʩʪʨ. 

ʄʂ-2084 

5 ʠʶʣʷ 

VIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʕʂʆʅʆʄʀʂɸ, ʌʀʅɸʅʉʓ ʀ ʋʇʈɸɺʃɽʅʀɽ:  

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ʊɽʆʈʀʀ ʀ ʇʈɸʂʊʀʂʀ 

120 ʨʫʙ. 

ʟʘ 1 ʩʪʨ. 
ʄʂ-2085 

5 ʠʶʣʷ 

V ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʆɹʈɸɿʆɺɸʅʀɽ, ʆɹʋʏɽʅʀɽ ʀ ɺʆʉʇʀʊɸʅʀɽ: 

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ʊɽʆʈʀʀ ʀ ʇʈɸʂʊʀʂʀ 

120 ʨʫʙ. 
ʟʘ 1 ʩʪʨ. 

ʄʂ-2086 

5 ʠʶʣʷ 

V ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʖʈʀʉʇʈʋɼɽʅʎʀʗ, ɿɸʂʆʅ ʀ ʇʆʈʗɼʆʂ: 

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ʊɽʆʈʀʀ ʀ ʇʈɸʂʊʀʂʀ 

120 ʨʫʙ. 

ʟʘ 1 ʩʪʨ. 
ʄʂ-2087 

25 ʠʶʣʷ 
XL ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ʉʆɺʈɽʄɽʅʅʆʁ ʅɸʋʂʀ ʀ 

ʆɹʈɸɿʆɺɸʅʀʗ 

120 ʨʫʙ. 

ʟʘ 1 ʩʪʨ. 
ʄʂ-2088 

25 ʠʶʣʷ 

XII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ  

ʅɸʋʏʅʆɽ ʆɹʆɿʈɽʅʀɽ:  

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ʊɽʆʈʀʀ ʀ ʇʈɸʂʊʀʂʀ 

120 ʨʫʙ. 

ʟʘ 1 ʩʪʨ. 
ʄʂ-2089 

25 ʠʶʣʷ 

XIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅɸʋʏʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʉʊʋɼɽʅʊʆɺ ʀ 

ʋʏɸʑʀʍʉʗ 

120 ʨʫʙ. 

ʟʘ 1 ʩʪʨ. 
ʄʂ-2090 

27 ʠʶʣʷ 
XIX ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ɸʂʊʋɸʃʔʅʓɽ ʅɸʋʏʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

120 ʨʫʙ. 

ʟʘ 1 ʩʪʨ. 
ʄʂ-2091 

27 ʠʶʣʷ 
ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

 ʅɸʋʏʅʆɽ ʇʈʆʉʊʈɸʅʉʊɺʆ:  

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ʊɽʆʈʀʀ ʀ ʇʈɸʂʊʀʂʀ 

120 ʨʫʙ. 

ʟʘ 1 ʩʪʨ. 
ʄʂ-2092 

27 ʠʶʣʷ 
XIII  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʉʊʋɼɽʅʏɽʉʂʀʁ ʅɸʋʏʅʓʁ ʌʆʈʋʄ 2024 

120 ʨʫʙ. 

ʟʘ 1 ʩʪʨ. 
ʄʂ-2093 

27 ʠʶʣʷ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ  

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʅɸʋʂɸ ʀ ʇʈɸʂʊʀʂɸ:  

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ, ɼʆʉʊʀɾɽʅʀʗ ʀ 

ʀʅʅʆɺɸʎʀʀ 

120 ʨʫʙ. 

ʟʘ 1 ʩʪʨ. 
ʄʂ-2094 

27 ʠʶʣʷ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʇɽɼɸɻʆɻʀʏɽʉʂɸʗ ʅɸʋʂɸ ʀ ʇʈɸʂʊʀʂɸ:  

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ, ɼʆʉʊʀɾɽʅʀʗ ʀ 

ʀʅʅʆɺɸʎʀʀ 

120 ʨʫʙ. 

ʟʘ 1 ʩʪʨ. 
ʄʂ-2095 

27 ʠʶʣʷ 

II ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʖʈʀɼʀʏɽʉʂɸʗ ʅɸʋʂɸ ʀ ʇʈɸʂʊʀʂɸ:  

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ, ɼʆʉʊʀɾɽʅʀʗ ʀ 

ʀʅʅʆɺɸʎʀʀ 

120 ʨʫʙ. 

ʟʘ 1 ʩʪʨ. 
ʄʂ-2096 

www.naukaip.ru  

 


