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ʋɼʂ 37.016:51 

ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ʂɺ ˉ19538-9338ʈ ʚʽʜ 25.10.2012 

ɿʘʩʥʦʚʥʠʢ, ʨʝʜʘʢʮʽʷ, ʚʠʜʘʚʝʮʴ ʽ ʚʠʛʦʪʦʚʣʶʚʘʯ  

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

ɼʨʫʢʫʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʨʽʰʝʥʥʷʤ ʚʯʝʥʦʾ ʨʘʜʠ  

ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ  

(ʧʨʦʪʦʢʦʣ ˉ 4 ʚʽʜ 25.11.2019) 
ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠè, ʷʢʠʡ ʚʢʣʶʯʝʥʦ ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ 

ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ ʄʆʅ ʋʢʨʘʾʥʠ ˉ 1604 ʚʽʜ 22.12.16 ʨʦʢʫ 

ɿʙʽʨʥʠʢ ʽʥʜʝʢʩʫʻʪʴʩʷ ʫ ʥʘʫʢʦʤʝʪʨʠʯʥʽʡ ʙʘʟʽ ʜʘʥʠʭ Index Copernicus: Index Copernicus Value (ICV) for 2018 

ICV 2018 = 64.79 

ɻʆʃʆɺɸ ʈɽɼɸʂʎɯʁʅʆɰ ʂʆʃɽɻɯɰ 

ʆ. ʉ. ʏʘʰʝʯʥʠʢʦʚʘ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 
  

ʉʇɯɺɻʆʃʆɺɸ ʈɽɼɸʂʎɯʁʅʆɰ ʂʆʃɽɻɯɰ 

ʅ. ɸ. ʊʘʨʘʩʝʥʢʦʚʘ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ) 
 

ʈɽɼɸʂʎɯʁʅɸ ʈɸɼɸ 

ʄ. ɯ. ɹʫʨʜʘ  ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʜʽʡʩʥʠʡ ʯʣʝʥ ʅɸʇʅʋ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

ʄ. ɻʘʨʥʝʨ  ʜʦʢʪʦʨ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʂʝʥʥʝʩʦ, ʉʐɸ) 

ʆ. ɯ. ʄʝʣʴʥʠʢʦʚ  ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʄʽʥʩʴʢ, ɹʽʣʦʨʫʩʴ) 

ɺ. ɹ. ʄʽʣʫʰʝʚ  ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʇʣʦʚʜʠʚ, ɹʦʣʛʘʨʽʷ) 

ɯ. ʆ. ʅʦʚʽʢ  ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʄʽʥʩʴʢ, ɹʽʣʦʨʫʩʴ) 

ɻ. ʈʠʛʘʣ 

ʆ. ɻ. ʗʨʦʰʝʥʢʦ 

ʜʦʢʪʦʨ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʏʝʥʩʪʦʭʦʚʘ, ʇʦʣʴʱʘ) 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʇʅ ʋʢʨʘʾʥʠ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ)  
 

 ʈɽɼɸʂʎɯʁʅɸ ʂʆʃɽɻɯʗ  

ɺ. ɻ. ɹʝʚʟ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

ʅ. ɺ. ɹʨʦʚʢʘ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʄʽʥʩʴʢ, ɹʽʣʦʨʫʩʴ) 

ɺ. ɺʘʪʩʦʥ ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʜʦʮʝʥʪ (ʂʝʥʥʝʩʦ, ʉʐɸ) 

ʃ. ʇ. ɺʝʣʠʯʢʦ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

ʂ. ɺ. ɺʣʘʩʝʥʢʦ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʣʦʚôʷʥʩʴʢ, ʋʢʨʘʾʥʘ) 

ʊ. ɺ. ʂʨʠʣʦʚʘ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢ, ʋʢʨʘʾʥʘ) 

ʆ. ɺ. ʃʦʙʦʚʘ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 

ʖ. ʆ. ʃʷʥʥʦʡ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 

ʂ. ɻ. ʄʘʣʶʪʽʥ ʜʦʢʪʦʨ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 
ʆ. ɯ. ʄʘʪʷʰ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ) 

ʆ. ɺ. ʄʠʭʘʡʣʠʯʝʥʢʦ 

ɯ.ʆ.ʄʦʨʦʟ  

ɹ. ʅʘʨʢʷʚʠʯʝʥʝ 

ɻ. ʖ. ʅʽʢʦʣʘʾ 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 
ʜʦʢʪʦʨ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʂʘʫʥʘʩ, ʃʠʪʚʘ) 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ) 

ʆ. ɯ. ʆʛʽʻʥʢʦ 

ʄ.ɺ. ʇʨʘʮʴʦʚʠʪʠʡ 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 
ɽ. ʉʘʣʘʪʘ  ʜʦʢʪʦʨ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʈʘʜʦʤ, ʇʦʣʴʱʘ)  

ɸ. ɸ. ʉʙʨʫʻʚʘ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 

ʆ. ɺ. ʉʝʤʝʥʽʭʽʥʘ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ)  

(ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ ʨʝʜʘʢʮʽʡʥʦʾ ʢʦʣʝʛʽʾ) 

ʉ. ʆ. ʉʝʤʝʨʽʢʦʚ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʂʨʠʚʠʡ ʈʽʛ, ʋʢʨʘʾʥʘ) 

ʉ. ʆ. ʉʢʚʦʨʮʦʚʘ 

ʖ. ʄ. ʊʢʘʯ 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʇʅ ʋʢʨʘʾʥʠ (ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ)  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʏʝʨʥʽʛʽʚ, ʋʢʨʘʾʥʘ) 

ʆ. ʄ. ʊʦʧʫʟʦʚ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

ʅ. ʅ. ʏʘʡʯʝʥʢʦ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 

ʃ. ɸ. ʂʘʨʪʘʰʦʚʘ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

ɯ. ɺ. ʃʦʚôʷʥʦʚʘ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ (ʤ. ʂʨʠʚʠʡ ʈʽʛ, ʋʢʨʘʾʥʘ) 

ʆ. ɺ. ʐʢʦʣʴʥʠʡ ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

ʄ. ʆ. ʃʘʟʘʨʝʚ ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 

ʃ. ɺ. ʇʰʝʥʠʯʥʘ ʢʘʥʜʠʜʘʪ ʥʘʫʢ ʟ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 

ʊ. ʄ. ʍʤʘʨʘ ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

ʆ. ʄ. ɹʘʙʝʥʢʦ ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ)  
(ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʩʝʢʨʝʪʘʨ) 

ɺ. ʄ. ɹʘʟʫʨʽʥ ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ (ʤ. ɻʣʫʭʽʚ, ʋʢʨʘʾʥʘ) 

ʄ. ɻ. ɼʨʫʰʣʷʢ ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 

ʄ. ɺ. ʂʘʣʝʥʠʢ ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ)  
(ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʩʝʢʨʝʪʘʨ) 

ʉ. ʄ. ʂʦʥʜʨʘʪʶʢ ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ) 

ʅ. ʖ. ʄʘʪʷʰ ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

ʃ. ʇ. ʄʽʨʦʥʝʮʴ 

 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ)  
(ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʩʝʢʨʝʪʘʨ) 

ʆ. ʆ. ʆʜʽʥʮʦʚʘ ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ)  
(ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ ʨʝʜʘʢʮʽʡʥʦʾ ʢʦʣʝʛʽʾ) 

ɸ. ʆ. ʈʦʟʫʤʝʥʢʦ ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ (ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ)  
  

ʋ ʟʙʽʨʥʠʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ ʥʘ ʨʦʟʚʠʪʦʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ ʪʘ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ ʽ ʩʪʫʜʝʥʪʽʚ.  

ʉʪʘʪʪʽ ʧʨʦʭʦʜʷʪʴ ʘʥʦʥʽʤʥʝ ʨʝʮʝʥʟʫʚʘʥʥʷ                                               É ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ, 2019 
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ʈʆɿɼɯʃ 1. ɸʂʊʋɸʃʔʅɯ ʇʀʊɸʅʅʗ ʇɯɼɺʀʑɽʅʅʗ ʗʂʆʉʊɯ ʅɸɺʏɸʅʅʗ 

ɼʀʉʎʀʇʃɯʅ ʇʈʀʈʆɼʅʀʏʆ-ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʎʀʂʃʋ  

ɺ ʐʂʆʃɯ ʊɸ ɿɸʂʃɸɼɸʍ ɺʀʑʆɰ ʆʉɺɯʊʀ  

ʈɯɿʅʀʍ ʈɯɺʅɯɺ ɸʂʈɽɼʀʊɸʎɯɰ 

 

 

ʋɼʂ [378.016:54]:378.011.3.-052:62 

DOI 10.5281/zenodo.3692671 

ʅ. ʉ. ɹʝʟʥʦʩʶʢ 

ORCID ID 0000-0002-7397-7328 

ʆ. ɸ. ɹʣʘʞʢʦ 

ORCID ID 0000-0003-2632-9210 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ 

ɹʝʟʥʦʩʶʢ ʅ.ʉ., ɹʣʘʞʢʦ ʆ.ɸ. 

ʂʆʅʉʊʈʋʖɺɸʅʅʗ ɿʄɯʉʊʋ ʂʋʈʉʋ 

çʍɯʄɯʗ (ɿɸ ʇʈʆʌɽʉɯʁʅʀʄ ʉʇʈʗʄʋɺɸʅʅʗʄ)è 

ʅɸ ɿɸʉɸɼɸʍ ʄɯɾʇʈɽɼʄɽʊʅʆɰ ɯʅʊɽɻʈɸʎɯɰ ʅɸɺʏɸʃʔʅʀʍ ɼʀʉʎʀʇʃɯʅ 

 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ. 

ʋ ʨʦʙʦʪʽ ʚʠʟʥʘʯʝʥʦ ʧʨʠʥʮʠʧʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷ              

(ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ)è. ʂʨʠʪʝʨʽʷʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʦʙʨʘʥʽ 

ʥʘʚʯʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʜʠʩʮʠʧʣʽʥ (ʟʤʽʩʪʦʚʘ ʦʟʥʘʢʘ) ʪʘ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʦʢʨʝʤʠʭ ʜʠʩʮʠʧʣʽʥ (ʯʘʩʦʚʘ ʦʟʥʘʢʘ). ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʶʪʴ ʟʤʦʛʫ 

ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʭʽʤʽʾ ʟ ʜʠʩʮʠʧʣʽʥʘʤʠ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʻ 

ʦʙôʻʢʪʥʠʤʠ ʘʙʦ ʪʝʦʨʝʪʠʯʥʠʤʠ (ʟʘ ʟʤʽʩʪʦʚʦʶ ʦʟʥʘʢʦʶ) ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ (ʟʘ ʯʘʩʦʚʦʶ 

ʦʟʥʘʢʦʶ). ʅʘʷʚʥʽʩʪʴ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʩʘʤʝ ʪʘʢʠʭ ʚʠʜʽʚ ʜʘʻ ʧʽʜʩʪʘʚʠ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘʚʯʘʣʴʥʘ ʜʠʩʮʠʧʣʽʥʘ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʻ 

ʪʝʦʨʝʪʠʯʥʦʾ ʦʩʥʦʚʦʶ ʜʣʷ ʦʧʘʥʫʚʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʘ ʪʦʤʫ ʾʾ ʟʤʽʩʪ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʟʘʩʘʜʘʭ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ɺʠʜʽʣʝʥʘ ʫ ʢʦʞʥʦʤʫ ʨʦʟʜʽʣʽ 

ʤʽʞʧʨʝʜʤʝʪʥʘ ʦʩʥʦʚʘ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʫʨʩʫ ʭʽʤʽʾ ʤʘʻ ʚʘʞʣʠʚʝ ʦʨʽʻʥʪʘʮʽʡʥʝ ʽ 

ʤʝʪʦʜʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ. ʇʦ-ʧʝʨʰʝ, ʚʦʥʘ ʻ ʦʨʽʻʥʪʘʮʽʡʥʦʶ ʦʩʥʦʚʦʶ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʱʦʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʩʠʩʪʝʤʥʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʟʤʽʩʪʦʤ ʢʦʞʥʦʛʦ ʨʦʟʜʽʣʫ ʢʫʨʩʫ ʭʽʤʽʾ. ʇʦ-ʜʨʫʛʝ, 

ʤʽʞʧʨʝʜʤʝʪʥʘ ʦʩʥʦʚʘ ʢʫʨʩʫ ʭʽʤʽʾ ʩʣʫʛʫʻ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʦʨʽʻʥʪʠʨʦʤ ʧʦʙʫʜʦʚʠ ʟʤʽʩʪʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʬʝʩʽʡʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʭʽʤʽʾ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʥʘ ʟʘʩʘʜʘʭ ʤʽʞʧʨʝʜʤʝʪʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʧʨʠʥʮʠʧʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʽ ʧʨʦʬʽʣʶʚʘʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʩʧʨʠʷʻ ʨʦʟʚôʷʟʘʥʥʶ ʚʘʞʣʠʚʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ï ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ 

ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʽʤʽʷ, ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ, ʤʽʞʧʨʝʜʤʝʪʥʘ ʽʥʪʝʛʨʘʮʽʷ, ʧʨʦʬʝʩʽʡʥʘ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʧʨʦʬʽʣʶʚʘʥʥʷ, ʤʘʡʙʫʪʥʽ ʫʯʠʪʝʣʽ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ, 

ʚʠʱʘ ʰʢʦʣʘ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɹʝʟʟʘʧʝʨʝʯʥʠʤ ʦʨʽʻʥʪʠʨʦʤ ʨʦʟʚʠʪʢʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ 

ʩʪʘʚ ʻʚʨʦʧʝʡʩʴʢʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ, ʜʣʷ ʷʢʦʛʦ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʻ ʧʦʣʦʞʝʥʥʷ ʡ ʧʨʠʥʮʠʧʠ 

ɹʦʣʦʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ. ʂʣʶʯʦʚʠʤ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ 

ɹʦʣʦʥʩʴʢʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʛʘʣʦʤ, ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʚʯʠʪʝʣʷ ʫ ʚʠʰʘʭ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ, ʻ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ. 
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6 

ʈʝʘʣʽʟʘʮʽʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʧʝʜʘʛʦʛʽʯʥʽʡ ʦʩʚʽʪʽ ʧʝʨʝʜʙʘʯʘʻ ʷʢ ʬʦʨʤʫʚʘʥʥʷ ʫ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʩʠʩʪʝʤʠ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʟ ʜʠʩʮʠʧʣʽʥ 

ʟʘʛʘʣʴʥʦʾ, ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʪʘʢ ʽ ʨʦʟʚʠʪʦʢ ʧʨʦʬʝʩʽʡʥʦ ʟʥʘʯʫʱʠʭ 

ʷʢʦʩʪʝʡ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʛʦʪʦʚʥʽʩʪʴ ʚʠʧʫʩʢʥʠʢʘ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʚʦʨʯʦ ʚʠʢʦʥʫʚʘʪʠ 

ʧʨʦʬʝʩʽʡʥʽ ʦʙʦʚôʷʟʢʠ, ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʚʣʘʩʥʫ ʧʨʦʬʝʩʽʡʥʫ ʤʘʡʩʪʝʨʥʽʩʪʴ ʽ ʙʫʪʠ ʛʦʪʦʚʠʤ ʜʦ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʧʨʦʜʦʚʞ ʞʠʪʪʷ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʷʢ ʥʽʢʦʣʠ, 

ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘ ʟʘʩʘʜʘʭ ʤʽʞʧʨʝʜʤʝʪʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ, ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʥʘʥʴ, ʘ ʥʘ ʾʭ ʦʩʥʦʚʽ  ʧʨʦʬʝʩʽʡʥʠʭ ʚʤʽʥʴ ʪʘ ʷʢʦʩʪʝʡ.  

ʋʩʧʽʰʥʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʥʝʤʦʞʣʠʚʘ 

ʙʝʟ ʫʟʛʦʜʞʝʥʥʷ ʟʤʽʩʪʫ ʽ ʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ 

ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʟ ʜʠʩʮʠʧʣʽʥʘʤʠ ʮʠʢʣʽʚ ʟʘʛʘʣʴʥʦʾ ʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʇʨʦʪʝ, ʘʥʘʣʽʟ ʧʨʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʽʩʥʫʶʯʽ ʥʘʚʯʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ ʟ ʭʽʤʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʫʩʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʡ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʤʝʭʘʥʽʟʤʽʚ ʨʝʘʣʽʟʘʮʽʾ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʜʠʩʮʠʧʣʽʥ ʟʘʛʘʣʴʥʦʾ ʽ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɺʽʜʪʘʢ, ʧʨʦʙʣʝʤʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʤʽʩʪʫ ʭʽʤʽʯʥʦʾ ʦʩʚʽʪʠ, ʷʢʘ ʙ 

ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʨʝʘʣʽʟʘʮʽʶ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʧʨʠʥʮʠʧʽʚ ʧʨʦʬʝʩʽʡʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʽ ʧʨʦʬʽʣʶʚʘʥʥʷ ʫ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014.10 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʪʨʫʜʦʚʝ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ), ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʟʘ ʨʘʭʫʥʦʢ ʜʦʙʦʨʫ 

ʟʤʽʩʪʫ ʪʘ ʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʥʘ 

ʦʩʥʦʚʽ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ.  

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʩʪʫ 

ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʙʫʣʘ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʫʯʝʥʠʭ: ɻ.ʆ. ʐʠʰʢʽʥʘ [7], 

ʅ.ʉ. ʇʰʝʥʠʯʥʦʾ [5], ʃ.ɺ. ʅʝʤʝʨʝʱʝʥʢʦ [4]. 

ʊʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʟʥʘʡʰʣʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ 

ʧʨʘʮʷʭ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ-ʧʝʜʘʛʦʛʽʚ ʽ ʧʨʦʚʦʜʠʣʦʩʴ ʫ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ: ʬʽʣʦʩʦʬʩʴʢʦʤʫ, 

ʽʩʪʦʨʠʢʦ-ʧʝʜʘʛʦʛʽʯʥʦʤʫ, ʜʠʜʘʢʪʠʯʥʦʤʫ, ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ. ɺʠʩʚʽʪʣʝʥʥʶ ʮʴʦʛʦ ʧʠʪʘʥʥʷ 

ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʈ.ʉ. ɻʫʨʝʚʠʯʘ, ɯ.ʄ. ʂʦʟʣʦʚʩʴʢʦʾ, ʄ.ʄ. ʌʽʮʫʣʠ, ɼ.ɯ. ʂʽʨʶʰʢʽʥʘ, 

ɺ.ʄ. ʌʝʜʦʨʦʚʦʾ, ʇ.ɻ. ʂʫʣʘʛʽʥʘ, ɸ.ɿ. ʐʘʢʠʨʟʷʥʦʚʘ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ. ʊʠʧʦʣʦʛʽʷ 

ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʚʠʚʯʘʣʘʩʷ ʅ.ɸ. ʃʦʰʢʘʨʴʦʚʦʶ, ʅ.ʌ. ɹʦʨʠʩʝʥʢʦʤ, ɼ.ɯ. ʂʽʨʶʰʢʽʥʠʤ, 

ɺ.ʄ. ʌʝʜʦʨʦʚʦʶ, ɺ.ʄ. ʄʘʢʩʠʤʦʚʦʶ ʪʘ ɸ.ɺ. ʋʩʦʚʦʶ. ʇʠʪʘʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʟʥʘʥʴ ʧʨʠʨʦʜʥʠʯʦ-

ʥʘʫʢʦʚʠʭ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ 

ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʈ.ʉ. ɻʫʨʝʚʠʯʘ, ɼ.ɯ. ʂʦʣʦʤʽʡʮʷ, ʉ.ɼ. ʎʚʽʣʠʢ, ɻ.ʆ. ʐʠʰʢʽʥʘ ʪʘ ʽʥ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʙʣʝʤʘ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʭʽʤʽʾ ʟ 

ʜʠʩʮʠʧʣʽʥʘʤʠ ʮʠʢʣʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʥʝ ʟʥʘʡʰʣʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʜʠʩʮʠʧʣʽʥʠ, ʩʬʦʨʤʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ 

ʜʠʜʘʢʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʾʾ ʟʤʽʩʪʫ, ʻ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ 

ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɼʦʩʷʛʥʝʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʣʠʚʝ, ʷʢʱʦ ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʝ ʥʘ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʩʘʤ ʧʦ ʩʦʙʽ, ʘ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜ ʯʘʩ ʬʘʭʦʚʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ 

ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʚ ʾʾ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʉʘʤʝ ʪʦʤʫ ʽʥʪʝʛʨʘʮʽʷ ʜʠʩʮʠʧʣʽʥ 

ʟʘʛʘʣʴʥʦʾ, ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʨʘʢʪʠʢʠ ʬʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʻ ʙʫʪʠ ʦʙʦʚôʷʟʢʦʚʠʤ 

ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʚʽʜʙʦʨʫ ʟʤʽʩʪʫ ʭʽʤʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ. 

ʄʠ ʧʦʛʦʜʞʫʻʤʦʩʷ ʟ ʜʫʤʢʦʶ ɻ.ʆ. ʐʠʰʢʽʥʘ, ʷʢʠʡ ʚʚʘʞʘʻ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʩʪʫ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʦʨʝʪʠʯʥʠʭ 

ʟʥʘʥʴ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʚʘʞʣʠʚʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʚʠʧʫʩʢʥʠʢʽʚ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʡ ʧʦʚʠʥʥʦ ʚʽʜʙʫʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʧʝʚʥʠʭ ʧʨʠʥʮʠʧʽʚ [7]. ʊʦʤʫ ʚ 
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ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʧʨʠʥʮʠʧʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ:  

1) ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ ʩʫʯʘʩʥʦʤʫ ʩʪʘʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʪʘ 

ʩʫʯʘʩʥʠʤ ʦʩʚʽʪʥʽʤ ʪʝʥʜʝʥʮʽʷʤ ʱʦʜʦ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ; 

2) ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟʥʘʥʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʯʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 
ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʥʘʫʢʦʚʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ; 

3) ʚʠʟʥʘʯʝʥʥʷ ʫ ʟʤʽʩʪʽ ʧʨʦʬʝʩʽʡʥʠʭ ʜʠʩʮʠʧʣʽʥ ʭʽʤʽʯʥʦʾ ʢʦʤʧʦʥʝʥʪʠ, ʦʧʘʥʫʚʘʥʥʷ ʷʢʦʾ 

ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷè; 

4) ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ 

ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʟ ʜʠʩʮʠʧʣʽʥʘʤʠ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ; 

5) ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʭʽʤʽʯʥʠʭ ʪʘ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ 

ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ; 

6) ʨʦʟʚʠʪʦʢ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 
ʪʝʭʥʦʣʦʛʽʡ ʟʘ ʨʘʭʫʥʦʢ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ;  

7) ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ 

ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʘ ʧʨʦʬʽʣʶʚʘʥʥʷ. 

ɼʣʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʟ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʥʘ ʦʩʥʦʚʽ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ 

ʚʠʚʯʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ, ʥʘʚʯʘʣʴʥʠʭ ʽ ʨʦʙʦʯʠʭ ʧʨʦʛʨʘʤ ʜʠʩʮʠʧʣʽʥ 

ʟʘʛʘʣʴʥʦʾ ʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʟʤʽʩʪʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʠʭ 

ʤʝʪʦʜʽʚ ʜʠʜʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢ ʪʝʤʘʪʠʯʥʠʡ ʪʘ ʧʦʝʣʝʤʝʥʪʥʠʡ ʘʥʘʣʽʟ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʠʭ 

ʜʠʩʮʠʧʣʽʥ [2]. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ ʪʘʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʷʢ 

çʄʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè, çʆʙʨʦʙʢʘ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚè, çʄʘʰʠʥʦʟʥʘʚʩʪʚʦè, çɿʘʛʘʣʴʥʘ ʝʣʝʢʪʨʦʪʝʭʥʽʢʘè ʪʘ çɿʘʛʘʣʴʥʘ 

ʬʽʟʠʢʘè ʚʢʣʶʯʘʻ, ʦʢʨʽʤ ʬʘʭʦʚʠʭ, ʱʝ ʡ ʭʽʤʽʯʥʽ ʧʦʥʷʪʪʷ, ʪʦʙʪʦ ʜʠʩʮʠʧʣʽʥʠ ʧʨʦʬʝʩʽʡʥʦʾ ʽ 

ʟʘʛʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʶʪʴ ʯʠʩʣʝʥʥʽ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʟ ʢʫʨʩʦʤ ʭʽʤʽʾ. 

ʂʨʠʪʝʨʽʷʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʜʽʣʝʥʠʭ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʙʫʣʠ ʦʙʨʘʥʽ ʥʘʚʯʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʜʠʩʮʠʧʣʽʥ (ʟʤʽʩʪʦʚʘ ʦʟʥʘʢʘ) [1] ʪʘ ʯʘʩ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ 

ʜʠʩʮʠʧʣʽʥ (ʯʘʩʦʚʘ ʦʟʥʘʢʘ) [3, 6].  

ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʟʘ ʟʤʽʩʪʦʚʦʶ ʦʟʥʘʢʦʶ ʢʣʘʩʠʬʽʢʫʶʪʴ ʥʘ ʪʝʦʨʝʪʠʯʥʽ, ʦʙôʻʢʪʥʽ ʪʘ 

ʥʘ ʟʚôʷʟʢʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʻʜʥʦʩʪʽ ʥʘʫʢʦʚʦʛʦ ʤʝʪʦʜʫ [1, ʩ.29]. ʇʽʜ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʚôʷʟʢʘʤʠ 

ʨʦʟʫʤʽʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʘʢʦʚʠʭ ʟʘʢʦʥʽʚ ʽ ʧʦʥʷʪʴ ʫ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ. ʅʘʧʨʠʢʣʘʜ, ʥʘ 

ʦʩʥʦʚʽ ʪʝʦʨʽʡ ʭʽʤʽʯʥʦʾ ʙʫʜʦʚʠ ʨʝʯʦʚʠʥʠ ʪʘ ʬʘʟʦʚʠʭ ʨʽʚʥʦʚʘʛ ʧʦʷʩʥʶʶʪʴʩʷ ʩʧʦʩʦʙʠ ʦʙʨʦʙʢʠ 

ʽ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʷʢ ʚ ʭʽʤʽʾ, ʪʘʢ ʽ ʚ ʜʠʩʮʠʧʣʽʥʘʭ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʆʙôʻʢʪʥʽ ʟʚôʷʟʢʠ ʧʦʣʷʛʘʶʪʴ ʫ ʚʠʚʯʝʥʥʽ ʦʜʥʦʛʦ ʦʙôʻʢʪʘ ʫ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ. 

ʅʘʧʨʠʢʣʘʜ, ʧʦʥʷʪʪʷ ʧʨʦ ʤʝʪʘʣʠ ʪʘ ʾʭ ʩʧʣʘʚʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʽʣʴʢʦʤʘ ʜʠʩʮʠʧʣʽʥʘʤʠ ʟ ʨʽʟʥʠʭ 

ʩʪʦʨʽʥ: ʭʽʤʽʯʥʘ ʙʫʜʦʚʘ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ī ʢʫʨʩʦʤ ʭʽʤʽʾ; ʘʪʦʤʥʦ-ʢʨʠʩʪʘʣʽʯʥʘ ʙʫʜʦʚʘ, 

ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʧʦʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ ī ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦʤ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʦʩʦʙʣʠʚʦʩʪʽ ʦʙʨʦʢʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ī 

ʦʙʨʦʙʢʦʶ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʷʢ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ï ʤʘʰʠʥʦʟʥʘʚʩʪʚʦʤ; ʷʢ ʤʘʪʝʨʽʘʣʠ-ʧʨʦʚʽʜʥʠʢʠ ï ʟʘʛʘʣʴʥʦʶ ʝʣʝʢʪʨʦʪʝʭʥʽʢʦʶ. 

ɿʚôʷʟʢʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʻʜʥʦʩʪʽ ʥʘʫʢʦʚʦʛʦ ʤʝʪʦʜʫ, ʧʦʣʷʛʘʶʪʴ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʜʥʘʢʦʚʠʭ ʤʝʪʦʜʽʚ 

ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʫ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ. ʅʘʧʨʠʢʣʘʜ, ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ, ʘʥʘʣʦʛʽʾ, 

ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʷʢ ʭʽʤʽʾ, ʪʘʢ ʽ ʟʘʛʘʣʴʥʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ 

ʜʠʩʮʠʧʣʽʥ. 

ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʟʘ ʯʘʩʦʚʦʶ ʦʟʥʘʢʦʶ [3; 6] ʢʣʘʩʠʬʽʢʫʶʪʴ ʥʘ ʧʦʧʝʨʝʜʥʽ, ʩʫʧʫʪʥʽ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ. ʇʦʧʝʨʝʜʥʽ ʟʚôʷʟʢʠ ʚʠʤʘʛʘʶʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʚ ʧʘʤôʷʪʽ ʩʪʫʜʝʥʪʽʚ ʨʘʥʽʰʝ 

ʚʠʚʯʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʨʝʜʤʝʪʽʚ (ʭʽʤʽʾ, ʬʽʟʠʢʠ) ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ. ʉʫʧʫʪʥʽ ʞ ʟʚôʷʟʢʠ 

ʧʦʣʷʛʘʶʪʴ ʚ ʦʜʥʦʯʘʩʥʦʤʫ ʚʠʚʯʝʥʥʽ ʦʜʥʘʢʦʚʠʭ ʧʦʥʷʪʴ ʫ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ. 

ʄʽʞʧʨʝʜʤʝʪʥʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʟʚôʷʟʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʽʤʽʯʥʠʭ ʟʥʘʥʴ ʜʣʷ ʨʦʟʢʨʠʪʪʷ 
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ʧʦʥʷʪʴ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʷʢʽ ʚʠʚʯʘʪʠʤʫʪʴʩʷ ʫ ʧʦʜʘʣʴʰʦʤʫ. 

ʆʩʢʽʣʴʢʠ, ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014.10 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʪʨʫʜʦʚʝ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ) ʧʦʙʫʜʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʥʘʚʯʘʣʴʥʘ ʜʠʩʮʠʧʣʽʥʘ 

çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʚʠʚʯʘʻʪʴʩʷ ʫ ʧʝʨʰʦʤʫ ʩʝʤʝʩʪʨʽ, ʘ ʽʥʰʽ ʜʠʩʮʠʧʣʽʥʠ 

ʟʘʛʘʣʴʥʦʾ ʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ  ʫ ʥʘʩʪʫʧʥʠʤ ʩʝʤʝʩʪʨʘʭ, ʫʩʽ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʭʽʤʽʾ 

ʟ ʜʘʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʶʪʴ ʟʤʦʛʫ 

ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʭʽʤʽʾ ʟ ʜʠʩʮʠʧʣʽʥʘʤʠ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʻ 

ʦʙôʻʢʪʥʠʤʠ ʘʙʦ ʪʝʦʨʝʪʠʯʥʠʤʠ (ʟʘ ʟʤʽʩʪʦʚʦʶ ʦʟʥʘʢʦʶ) ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ (ʟʘ ʯʘʩʦʚʦʶ 

ʦʟʥʘʢʦʶ). ʅʘʷʚʥʽʩʪʴ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʩʘʤʝ ʪʘʢʠʭ ʚʠʜʽʚ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʥʘʚʯʘʣʴʥʘ ʜʠʩʮʠʧʣʽʥʘ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʻ ʪʝʦʨʝʪʠʯʥʦʾ ʦʩʥʦʚʦʶ ʜʣʷ 

ʦʧʘʥʫʚʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʘ ʪʦʤʫ ʾʾ ʟʤʽʩʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ 

ʟʘʩʘʜʘʭ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ.  

ʉʘʤʝ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʜʽʣʝʥʠʭ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʪʝʤʘʪʠʯʥʽ ʨʦʟʜʽʣʠ, 

ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʠʚʯʝʥʥʶ ʟʛʽʜʥʦ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ 

ʩʧʨʷʤʫʚʘʥʥʷʤ)è, ʦʩʢʽʣʴʢʠ ʩʣʫʛʫʶʪʴ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʧʦʥʷʪʽʡʥʦʶ ʙʘʟʦʶ ʦʧʘʥʫʚʘʥʥʷ ʟʤʽʩʪʦʤ 

ʧʨʦʬʝʩʽʡʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

ɼʣʷ ʫʥʘʦʯʥʝʥʥʷ ʟʨʦʙʣʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʚʠʩʥʦʚʢʽʚ ʥʘʚʝʜʝʤʦ ʩʭʝʤʫ ʤʽʞʧʨʝʜʤʝʪʥʠʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʚôʷʟʢʽʚ ʭʽʤʽʾ ʪʘ ʜʠʩʮʠʧʣʽʥ ʟʘʛʘʣʴʥʦʾ ʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ (ʨʠʩ. 1). 
 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʭʽʤʽʾ ʟ ʜʠʩʮʠʧʣʽʥʘʤʠ ʮʠʢʣʽʚ 

ʧʨʦʬʝʩʽʡʥʦʾ ʽ ʟʘʛʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 
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ʉʪʨʫʢʪʫʨʫ ʪʘ ʟʤʽʩʪ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʟ ʾʾ 

ʤʽʞʧʨʝʜʤʝʪʥʦʶ ʦʩʥʦʚʦʶ ʨʦʟʢʨʠʪʦ ʫ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1. 

ʄʽʞʧʨʝʜʤʝʪʥʘ ʽʥʪʝʛʨʘʮʽʷ ʢʫʨʩʫ ʭʽʤʽʾ  

ʪʘ ʜʠʩʮʠʧʣʽʥ ʟʘʛʘʣʴʥʦʾ ʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ɿʤʽʩʪ ʢʫʨʩʫ ʭʽʤʽʾ ʄʽʞʧʨʝʜʤʝʪʥʘ ʦʩʥʦʚʘ 

ʈʆɿɼɯʃ ɯ. ʆʩʥʦʚʥʽ ʭʽʤʽʯʥʽ ʧʦʥʷʪʪʷ. ɹʫʜʦʚʘ ʨʝʯʦʚʠʥʠ. 

ʆʩʥʦʚʥʽ ʢʣʘʩʠ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 

ʊʝʤʘ 1. ʅʘʡʚʘʞʣʠʚʽʰʽ ʧʦʥʷʪʪʷ ʘʪʦʤʥʦ-

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʯʝʥʥʷ. ʆʩʥʦʚʥʽ ʟʘʢʦʥʠ ʭʽʤʽʾ. 

ɸʪʦʤ. ʄʦʣʝʢʫʣʘ. ʍʽʤʽʯʥʠʡ ʝʣʝʤʝʥʪ. ʇʨʦʩʪʽ ʽ 

ʩʢʣʘʜʥʽ ʨʝʯʦʚʠʥʠ. ɺʘʣʝʥʪʥʽʩʪʴ. ɺʽʜʥʦʩʥʘ ʘʪʦʤʥʘ ʽ 

ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʠ. ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʭʽʤʽʯʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ʚ ʨʝʯʦʚʠʥʽ. ʄʦʣʴ ï ʦʩʥʦʚʥʘ ʦʜʠʥʠʮʷ 

ʢʽʣʴʢʦʩʪʽ ʨʝʯʦʚʠʥʠ. ɿʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʤʘʩʠ 

ʨʝʯʦʚʠʥʠ. ɿʘʢʦʥ ʩʪʘʣʦʩʪʽ ʩʢʣʘʜʫ ʽ ʢʨʘʪʥʠʭ 

ʚʽʜʥʦʰʝʥʴ. ɿʘʢʦʥ ʝʢʚʽʚʘʣʝʥʪʽʚ. ɿʘʢʦʥ ʦʙôʻʤʥʠʭ 

ʚʽʜʥʦʰʝʥʴ ʛʘʟʽʚ. ɿʘʢʦʥ ɸʚʦʛʘʜʨʦ. 

ʇʦʚʝʨʭʥʝʚʝ ʟʤʽʮʥʝʥʥʷ ʜʝʪʘʣʝʡ 

(ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʩʪʘʣʽ: 

ʮʝʤʝʥʪʘʮʽʷ, ʘʟʦʪʫʚʘʥʥʷ, ʮʽʘʥʫʚʘʥʥʷ, 

ʥʽʪʨʦʮʝʤʝʥʪʘʮʽʷ, ʜʠʬʫʟʽʡʥʘ 

ʤʝʪʘʣʽʟʘʮʽʷ)1; ʣʝʛʦʚʘʥʽ ʩʪʘʣʽ1; 

ʢʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ ʽ ʩʧʣʘʚʠ (ʤʽʜʴ, 

ʪʠʪʘʥ, ʘʣʶʤʽʥʽʡ ʪʘ ʾʭ ʩʧʣʘʚʠ)1. 

ʊʝʤʘ 2. ɹʫʜʦʚʘ ʘʪʦʤʘ. ʇʝʨʽʦʜʠʯʥʠʡ ʟʘʢʦʥ ʽ 

ʧʝʨʽʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ɼ.ɯ. ʄʝʥʜʻʣʻʻʚʘ. 

ʇʝʨʝʜʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʾ ʤʦʜʝʣʽ ʘʪʦʤʘ. 

ʂʚʘʥʪʦʚʦ-ʤʝʭʘʥʽʯʥʘ ʤʦʜʝʣʴ ʘʪʦʤʘ. ɹʫʜʦʚʘ ʘʪʦʤʥʠʭ 

ʷʜʝʨ. ɽʣʝʢʪʨʦʥʥʽ ʨʽʚʥʽ ʽ ʧʽʜʨʽʚʥʽ. ʂʚʘʥʪʦʚʽ ʯʠʩʣʘ. 

ɸʪʦʤʥʽ ʦʨʙʽʪʘʣʽ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʽʚʥʽʚ. ʇʨʠʥʮʠʧ ʇʘʫʣʽ. 

ɯʟʦʪʦʧʠ. ʈʘʜʽʦʘʢʪʠʚʥʽʩʪʴ. ʇʝʨʽʦʜʠʯʥʘ ʩʠʩʪʝʤʘ 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ɼ.ɯ. ʄʝʥʜʻʣʻʻʚʘ. ʇʝʨʽʦʜʠ ʽ 

ʛʨʫʧʠ. ɿʤʽʥʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ 

ʾʭʥʽʭ ʩʧʦʣʫʢ ʫ ʧʝʨʽʦʜʘʭ ʽ ʛʨʫʧʘʭ. ɸʪʦʤʥʠʡ ʨʘʜʽʫʩ. 

ɽʣʝʢʪʨʦʥʝʛʘʪʠʚʥʽʩʪʴ.  

ɿʚʘʨʶʚʘʥʥʷ ʤʝʪʘʣʽʚ (ʝʣʝʢʪʨʠʯʥʦ-

ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ)1; ʦʩʥʦʚʠ 

ʝʥʝʨʛʝʪʠʢʠ (ʢʝʨʦʚʘʥʠʡ 

ʪʝʨʤʦʷʜʝʨʥʠʡ ʩʠʥʪʝʟ, ʘʪʦʤʥʽ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʥʝʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚ 

ʝʣʝʢʪʨʠʯʥʫ)3; ʩʦʥʷʯʥʽ ʙʘʪʝʨʝʾ4; 

ʷʜʝʨʥʘ ʬʽʟʠʢʘ5. 

ʊʝʤʘ 3. ʍʽʤʽʯʥʠʡ ʟʚôʷʟʦʢ ʽ ʙʫʜʦʚʘ ʨʝʯʦʚʠʥʠ. 

ʉʫʪʴ ʭʽʤʽʯʥʦʛʦ ʟʚôʷʟʢʫ. ʆʩʥʦʚʥʽ ʪʠʧʠ ʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʽʤʽʯʥʦʛʦ ʟʚôʷʟʢʫ. ʂʦʚʘʣʝʥʪʥʠʡ, 

ʡʦʥʥʠʡ, ʤʝʪʘʣʽʯʥʠʡ, ʚʦʜʥʝʚʠʡ ʟʚôʷʟʢʠ. ʋʪʚʦʨʝʥʥʷ 

ʢʦʚʘʣʝʥʪʥʦʛʦ ʟʚôʷʟʢʫ ʟʘ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ. ɸʛʨʝʛʘʪʥʠʡ ʩʪʘʥ ʨʝʯʦʚʠʥʠ. ʍʽʤʽʯʥʘ 

ʙʫʜʦʚʘ ʪʚʝʨʜʦʛʦ ʪʽʣʘ. ɸʤʦʨʬʥʠʡ ʽ ʢʨʠʩʪʘʣʽʯʥʠʡ 

ʩʪʘʥ ʨʝʯʦʚʠʥʠ. ʂʨʠʩʪʘʣʠ. ɸʪʦʤʥʽ, ʤʦʣʝʢʫʣʷʨʥʽ, 

ʽʦʥʥʽ, ʤʝʪʘʣʽʯʥʽ ʢʨʠʩʪʘʣʽʯʥʽ ʛʨʘʪʢʠ. ɸʣʦʪʨʦʧʽʷ ʽ 

ʧʦʣʽʤʦʨʬʽʷ. ʍʽʤʽʯʥʠʡ ʟʚôʷʟʦʢ ʫ ʪʚʝʨʜʠʭ ʪʽʣʘʭ ï 

ʤʝʪʘʣʘʭ, ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘʭ, ʜʽʝʣʝʢʪʨʠʢʘʭ. 

ʂʨʠʩʪʘʣʽʯʥʘ ʙʫʜʦʚʘ ʤʝʪʘʣʽʚ 

(ʘʛʨʝʛʘʪʥʽ ʩʪʘʥʠ ʨʝʯʦʚʠʥʠ; ʘʤʦʨʬʥʽ ʽ 

ʢʨʠʩʪʘʣʽʯʥʽ ʪʽʣʘ; ʪʠʧʠ ʟʚôʷʟʢʫ ʚ 

ʢʨʠʩʪʘʣʘʭ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʪʚʝʨʜʠʭ ʪʽʣ; 

ʘʥʽʟʦʪʨʦʧʥʽ ʪʘ ʽʟʦʪʨʦʧʥʽ ʨʝʯʦʚʠʥʠ)1; 

ʦʩʥʦʚʠ ʛʽʜʨʦʩʪʘʪʠʢʠ (ʨʽʜʠʥʘ ʪʘ ʾʾ 

ʚʣʘʩʪʠʚʦʩʪʽ)3; ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ 

ʚʠʧʨʘʤʣʷʯʽ4; ʤʦʣʝʢʫʣʷʨʥʘ ʬʽʟʠʢʘ ʽ 

ʪʝʨʤʦʜʠʥʘʤʽʢʘ5. 

ʊʝʤʘ 4. ʆʩʥʦʚʥʽ ʢʣʘʩʠ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. 

ʆʢʩʠʜʠ, ʾʭ ʩʢʣʘʜ, ʥʘʟʚʠ, ʢʣʘʩʠʬʽʢʘʮʽʷ. ʌʽʟʠʯʥʽ 

ʽ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʢʩʠʜʽʚ. ɼʦʙʫʚʘʥʥʷ ʦʢʩʠʜʽʚ. 

ʂʠʩʣʦʪʠ, ʾʭ ʩʢʣʘʜ, ʥʘʟʚʠ, ʢʣʘʩʠʬʽʢʘʮʽʷ. ʌʽʟʠʯʥʽ ʽ 

ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʠʩʣʦʪ. ɼʦʙʫʚʘʥʥʷ ʢʠʩʣʦʪ. 

ʆʩʥʦʚʠ, ʾʭ ʩʢʣʘʜ, ʥʘʟʚʠ, ʢʣʘʩʠʬʽʢʘʮʽʷ. ʌʽʟʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʩʥʦʚ. ʃʫʛʠ. ɼʦʙʫʚʘʥʥʷ ʣʫʛʽʚ. ʍʽʤʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʩʥʦʚ. ʇʦʥʷʪʪʷ ʧʨʦ ʘʤʬʦʪʝʨʥʽ 

ʛʽʜʨʦʢʩʠʜʠ ʪʘ ʦʢʩʠʜʠ. ʉʦʣʽ, ʾʭ ʩʢʣʘʜ, ʥʘʟʚʘ, 

ʚʠʟʥʘʯʝʥʥʷ, ʟʥʘʯʝʥʥʷ. ʌʽʟʠʯʥʽ ʽ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʩʦʣʝʡ. ʆʜʝʨʞʘʥʥʷ ʩʦʣʝʡ.  

ʇʦʚʝʨʭʥʝʚʝ ʟʤʽʮʥʝʥʥʷ ʜʝʪʘʣʝʡ 

(ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʩʪʘʣʽ: 

ʮʝʤʝʥʪʘʮʽʷ, ʘʟʦʪʫʚʘʥʥʷ, ʮʽʘʥʫʚʘʥʥʷ, 

ʥʽʪʨʦʮʝʤʝʥʪʘʮʽʷ, ʜʠʬʫʟʽʡʥʘ 

ʤʝʪʘʣʽʟʘʮʽʷ)1; ʣʝʛʦʚʘʥʽ ʩʪʘʣʽ1; 

ʢʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ ʽ ʩʧʣʘʚʠ (ʤʽʜʴ, 

ʪʠʪʘʥ, ʘʣʶʤʽʥʽʡ ʪʘ ʾʭ ʩʧʣʘʚʠ)1; ʩʢʣʦ, 

ʡʦʛʦ ʩʢʣʘʜ, ʟʘʩʪʦʩʫʚʘʥʥʷ1; 

ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ1; ʧʘʷʥʥʷ ʪʘ 

ʣʫʜʽʥʥʷ (ʧʨʠʧʦʾ, ʬʣʶʩʠ)1. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1 

ɿʤʽʩʪ ʢʫʨʩʫ ʭʽʤʽʾ ʄʽʞʧʨʝʜʤʝʪʥʘ ʦʩʥʦʚʘ 

ʈʆɿɼɯʃ ɯɯ. ʍʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭ ʧʝʨʝʙʽʛʫ 

ʊʝʤʘ 5. ɽʥʝʨʛʝʪʠʢʘ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ. 

ʆʩʥʦʚʠ ʭʽʤʽʯʥʦʾ ʪʝʨʤʦʜʠʥʘʤʽʢʠ. ʇʦʥʷʪʪʷ ʧʨʦ 

ʚʥʫʪʨʽʰʥʶ ʝʥʝʨʛʽʶ ʨʝʯʦʚʠʥ, ʝʥʪʘʣʴʧʽʶ, ʝʢʟʦ- ʡ 

ʝʥʜʦʪʝʨʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʝʥʪʨʦʧʽʷ. ʊʝʨʤʦʭʽʤʽʯʥʽ 

ʨʦʟʨʘʭʫʥʢʠ. 

 ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʤʝʪʘʣʽʚ (ʝʥʝʨʛʝʪʠʯʥʽ ʫʤʦʚʠ 

ʧʨʦʮʝʩʫ ʢʨʠʩʪʘʣʽʟʘʮʽʾ)1; ʦʩʥʦʚʠ 

ʪʝʭʥʽʯʥʦʾ ʪʝʨʤʦʜʠʥʘʤʽʢʠ (ʦʩʥʦʚʠ 

ʪʝʧʣʦʪʝʭʥʽʢʠ, ʪʝʧʣʦʚʽ ʜʚʠʛʫʥʠ, 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘ 

ʟʘʢʦʥʠ)3; ʪʝʧʣʦʚʽ ʜʚʠʛʫʥʠ, 

ʭʦʣʦʜʠʣʴʥʽ ʫʩʪʘʥʦʚʢʠ, 

ʢʦʤʧʨʝʩʦʨʠ3; ʤʦʣʝʢʫʣʷʨʥʘ 

ʬʽʟʠʢʘ ʽ ʪʝʨʤʦʜʠʥʘʤʽʢʘ5. 

ʊʝʤʘ 6. ʍʽʤʽʯʥʘ ʢʽʥʝʪʠʢʘ ʽ ʭʽʤʽʯʥʘ ʨʽʚʥʦʚʘʛʘ.  

ʐʚʠʜʢʽʩʪʴ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ, ʦʙʯʠʩʣʝʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʰʚʠʜʢʦʩʪʽ. ɻʦʤʦʛʝʥʥʽ ʪʘ ʛʝʪʝʨʦʛʝʥʥʽ ʩʠʩʪʝʤʠ. ʏʠʥʥʠʢʠ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ: ʧʨʠʨʦʜʘ ʨʝʘʛʝʥʪʽʚ, 

ʩʪʘʥ ʽ ʚʝʣʠʯʠʥʘ ʧʦʚʝʨʭʥʽ ʪʚʝʨʜʦʛʦ ʨʝʘʛʝʥʪʫ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʘʛʫʶʯʠʭ ʨʝʯʦʚʠʥ, ʪʝʤʧʝʨʘʪʫʨʘ, 

ʢʘʪʘʣʽʟʘʪʦʨ. ɿʘʢʦʥ ʜʽʶʯʠʭ ʤʘʩ. ʇʨʘʚʠʣʦ ɺʘʥʪ-ɻʦʬʬʘ. 

ʄʝʭʘʥʽʟʤ ʢʘʪʘʣʽʪʠʯʥʦʾ ʜʽʾ. ʂʘʪʘʣʽʟʘʪʦʨʠ ʡ ʽʥʛʽʙʽʪʦʨʠ. 

ʆʙʦʨʦʪʥʽ ʪʘ ʥʝʦʙʦʨʦʪʥʽ ʨʝʘʢʮʽʾ. ʍʽʤʽʯʥʘ ʨʽʚʥʦʚʘʛʘ. 

ʂʦʥʩʪʘʥʪʘ ʨʽʚʥʦʚʘʛʠ. ʋʤʦʚʠ ʟʤʽʱʝʥʥʷ ʭʽʤʽʯʥʦʾ 

ʨʽʚʥʦʚʘʛʠ: ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʘʛʫʶʯʠʭ 

ʨʝʯʦʚʠʥ. ʇʨʠʥʮʠʧ ʃʝ ʐʘʪʝʣʴʻ ʪʘ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚ 

ʢʝʨʫʚʘʥʥʽ ʭʽʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʌʘʟʦʚʽ ʨʽʚʥʦʚʘʛʠ.  

ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʤʝʪʘʣʽʚ (ʧʨʘʚʠʣʦ ʬʘʟ ɻʽʙʙʩʘ ʪʘ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʟʘ ʫʤʦʚʘʤʠ ʬʘʟʦʚʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ)1; ʚʧʣʠʚ ʥʘʛʨʽʚʘʥʥʷ 

ʥʘ ʩʪʨʫʢʪʫʨʫ ʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʤʝʪʘʣʫ1; ʦʩʥʦʚʠ 

ʪʝʦʨʽʾ ʩʧʣʘʚʽʚ, ʦʩʥʦʚʥʽ ʪʠʧʠ 

ʜʽʘʛʨʘʤ ʬʘʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ1; 

ʟʘʣʽʟʦʚʫʛʣʝʮʝʚʽ ʩʧʣʘʚʠ1; ʣʝʛʦʚʘʥʽ 

ʩʪʘʣʽ1; ʢʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ ʽ ʩʧʣʘʚʠ 

(ʤʽʜʴ, ʪʠʪʘʥ, ʘʣʶʤʽʥʽʡ ʪʘ ʾʭ 

ʩʧʣʘʚʠ)1. 

ʊʝʤʘ 7. ɽʣʝʢʪʨʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ. 

ɿʘʛʘʣʴʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʽ ʧʨʦʮʝʩʠ. 

ɺʽʜʥʦʚʣʶʚʘʣʴʥʘ ʽ ʦʢʠʩʣʶʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʨʝʯʦʚʠʥ. 

ʊʠʧʦʚʽ ʚʽʜʥʦʚʥʠʢʠ ʽ ʦʢʠʩʥʠʢʠ. ʉʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ 

ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʨʝʘʢʮʽʡ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʙʘʣʘʥʩʫ. ɽʣʝʢʪʨʦʣʽʟ. ɽʣʝʢʪʨʦʜʥʽ ʧʨʦʮʝʩʠ ʧʨʠ ʝʣʝʢʪʨʦʣʽʟʽ 

ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʝʣʝʢʪʨʦʣʽʪʽʚ. ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʣʽʟʫ. ʂʦʨʦʟʽʷ. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʦʨʦʟʽʶ. 

ʍʽʤʽʯʥʘ ʢʦʨʦʟʽʷ. ɽʣʝʢʪʨʦʭʽʤʽʯʥʘ ʢʦʨʦʟʽʷ. ʏʠʥʥʠʢʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʢʦʨʦʟʽʾ. ɿʘʭʠʩʪ ʤʝʪʘʣʽʚ ʚʽʜ 

ʢʦʨʦʟʽʾ. ɽʣʝʢʪʨʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʝʣʝʢʪʨʦʪʝʭʥʽʮʽ. 

ʍʽʤʽʯʥʽ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ. ɸʢʫʤʫʣʷʪʦʨʠ.  

ʪʝʭʥʦʣʦʛʽʾ ʧʦʨʦʰʢʦʚʦʾ 

ʤʝʪʘʣʫʨʛʽʾ1; ʚʠʨʦʙʥʠʮʪʚʦ ʯʦʨʥʠʭ 

ʽ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ1; 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʤʝʪʦʜ ʦʙʨʦʙʢʠ 

ʤʘʪʝʨʽʘʣʽʚ2; ʦʩʥʦʚʠ ʝʥʝʨʛʝʪʠʢʠ 

(ʥʝʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚ 

ʝʣʝʢʪʨʠʯʥʫ)3. 

ʈʆɿɼɯʃ ɯɯɯ. ʈʦʟʯʠʥʠ. ɼʠʩʧʝʨʩʥʽ ʩʠʩʪʝʤʠ 

ʊʝʤʘ 8. ɼʠʩʧʝʨʩʥʽ ʩʠʩʪʝʤʠ. ɿʘʛʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʯʠʥʽʚ. 

ɿʘʛʘʣʴʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʜʠʩʧʝʨʩʥʽ ʩʠʩʪʝʤʠ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤ ʽ ʾʭ ʭʘʨʘʢʪʝʨʥʽ 

ʦʟʥʘʢʠ. ʂʦʣʦʾʜʥʽ ʨʦʟʯʠʥʠ. ɯʩʪʠʥʽ ʨʦʟʯʠʥʠ. ʉʧʦʩʦʙʠ 

ʚʠʨʘʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʽʚ.  

ʧʘʷʥʥʷ ʪʘ ʣʫʜʽʥʥʷ (ʧʨʠʧʦʾ, 

ʬʣʶʩʠ)1; ʚʠʜʠ ʤʘʩʪʠʣʴʥʦ-

ʦʭʦʣʦʜʞʫʶʯʠʭ ʨʽʜʠʥ2. 

ʊʝʤʘ 9. ɽʣʝʢʪʨʦʣʽʪʠʯʥʘ ʜʠʩʦʮʽʘʮʽʷ. ɻʽʜʨʦʣʽʟ. 
ʄʝʭʘʥʽʟʤ ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʾ ʜʠʩʦʮʽʘʮʽʾ. ʈʦʟʯʠʥʠ 

ʥʝʝʣʝʢʪʨʦʣʽʪʽʚ ʪʘ ʝʣʝʢʪʨʦʣʽʪʽʚ. ɺʦʜʥʽ ʨʦʟʯʠʥʠ 
ʝʣʝʢʪʨʦʣʽʪʽʚ. ʉʠʣʴʥʽ ʽ ʩʣʘʙʢʽ ʝʣʝʢʪʨʦʣʽʪʠ. ɺʣʘʩʪʠʚʦʩʪʽ 
ʨʦʟʯʠʥʽʚ ʝʣʝʢʪʨʦʣʽʪʽʚ. ɽʣʝʢʪʨʦʣʽʪʠʯʥʘ ʜʠʩʦʮʽʘʮʽʷ 
ʚʦʜʠ. ɺʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ ʩʝʨʝʜʦʚʠʱʘ. ʁʦʥʥʽ ʨʝʘʢʮʽʡ ʚ 
ʨʦʟʯʠʥʘʭ ʝʣʝʢʪʨʦʣʽʪʽʚ. ɻʽʜʨʦʣʽʟ ʩʦʣʝʡ, ʷʢ ʦʢʨʝʤʠʡ 
ʚʠʧʘʜʦʢ ʨʝʘʢʮʽʡ ʡʦʥʥʦʛʦ ʦʙʤʽʥʫ ʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ 
ʝʣʝʢʪʨʦʣʽʪʽʚ.  

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ ʚʠʧʨʘʤʣʷʯʽ, 

ʩʦʥʷʯʥʽ ʙʘʪʝʨʝʾ4; 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʘ5. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1 

ɿʤʽʩʪ ʢʫʨʩʫ ʭʽʤʽʾ ʄʽʞʧʨʝʜʤʝʪʥʘ ʦʩʥʦʚʘ 

ʈʆɿɼɯʃ IV . ʍʽʤʽʷ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 
ʊʝʤʘ 10. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʤʝʪʘʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʾʭʥʽʭ ʩʧʦʣʫʢ 
ɿʘʣʝʞʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʪʘʣʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʚ ʧʝʨʽʦʜʠʯʥʽʡ ʩʠʩʪʝʤʽ 
ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ɼ.ɯ. ʄʝʥʜʻʣʻʻʚʘ. ɿʘʛʘʣʴʥʽ 
ʬʽʟʠʯʥʽ ʽ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʘʣʽʚ. ʆʩʥʦʚʥʽ 
ʤʝʪʦʜʠ ʜʦʙʫʚʘʥʥʷ ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ. ʉʧʣʘʚʠ. ɺʠʜʠ 
ʩʧʣʘʚʽʚ. ɿʘʣʝʞʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʧʣʘʚʽʚ ʚʽʜ 
ʾʭʥʴʦʛʦ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ. ɼʦʙʫʚʘʥʥʷ ʯʠʩʪʠʭ 
ʤʝʪʘʣʽʚ. ɯʥʪʝʨʤʝʪʘʣʽʯʥʽ ʩʧʦʣʫʢʠ ʽ ʪʚʝʨʜʽ ʨʦʟʯʠʥʠ 
ʤʝʪʘʣʽʚ. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʧʽʜ ʯʘʩ 
ʟʚʘʨʶʚʘʥʥʷ, ʧʘʷʥʥʷ ʪʘ ʣʫʜʽʥʥʷ ʤʝʪʘʣʽʚ.  

ʂʨʠʩʪʘʣʽʯʥʘ ʙʫʜʦʚʘ ʤʝʪʘʣʽʚ (ʪʠʧʠ 
ʢʨʠʩʪʘʣʽʯʥʠʭ ˇʨʘʪʦʢ ʤʝʪʘʣʽʚ; 
ʧʦʣʽʤʦʨʬʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ; ʜʝʬʝʢʪʠ 
ʢʨʠʩʪʘʣʽʯʥʦʾ ʙʫʜʦʚʠ ʤʝʪʘʣʽʚ; ʤʝʪʦʜʠ 
ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʘʣʽʚ)1; ʦʩʥʦʚʠ ʪʝʦʨʽʾ 
ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʤʝʪʘʣʽʚ1; ʦʩʥʦʚʠ ʪʝʦʨʽʾ 
ʩʧʣʘʚʽʚ, ʦʩʥʦʚʥʽ ʪʠʧʠ ʜʽʘʛʨʘʤ ʬʘʟʦʚʦʾ 
ʨʽʚʥʦʚʘʛʠ1; ʟʘʣʽʟʦʚʫʛʣʝʮʝʚʽ ʩʧʣʘʚʠ1; 
ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷ 
ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʩʪʘʣʽ1; 
ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʩʪʘʣʽ1; ʯʘʚʫʥʠ1; 
ʧʦʚʝʨʭʥʝʚʝ ʟʤʽʮʥʝʥʥʷ ʜʝʪʘʣʝʡ 
(ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʩʪʘʣʽ: 
ʮʝʤʝʥʪʘʮʽʷ, ʘʟʦʪʫʚʘʥʥʷ, ʮʽʘʥʫʚʘʥʥʷ, 
ʥʽʪʨʦʮʝʤʝʥʪʘʮʽʷ, ʜʠʬʫʟʽʡʥʘ 
ʤʝʪʘʣʽʟʘʮʽʷ)1; ʣʝʛʦʚʘʥʽ ʩʪʘʣʽ1; 
ʢʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ ʽ ʩʧʣʘʚʠ (ʤʽʜʴ, 
ʪʠʪʘʥ, ʘʣʶʤʽʥʽʡ ʪʘ ʾʭ ʩʧʣʘʚʠ)1; 
ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ1; ʚʠʨʦʙʥʠʮʪʚʦ 
ʯʘʚʫʥʫ, ʩʪʘʣʽ, ʯʦʨʥʠʭ ʽ ʢʦʣʴʦʨʦʚʠʭ 
ʤʝʪʘʣʽʚ1; ʧʘʷʥʥʷ ʪʘ ʣʫʜʽʥʥʷ (ʧʨʠʧʦʾ, 
ʬʣʶʩʠ) 1. 

ʊʝʤʘ 11. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʥʝʤʝʪʘʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʾʭʥʽʭ ʩʧʦʣʫʢ 

ɿʘʛʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʤʝʪʘʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 
ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʚ 
ʧʝʨʽʦʜʠʯʥʽʡ ʩʠʩʪʝʤʽ ɼ.ɯ. ʄʝʥʜʝʣʻʻʚʘ. ʌʽʟʠʯʥʽ ʽ 
ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʤʝʪʘʣʽʚ. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ 
ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ. ɼʦʤʽʰʢʦʚʽ ʪʘ 
ʩʢʣʘʜʥʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʠ. ɽʣʝʢʪʨʦʭʽʤʽʯʥʽ 
ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ.  

ʉʢʣʦ, ʡʦʛʦ ʩʢʣʘʜ, ʟʘʩʪʦʩʫʚʘʥʥʷ1; 
ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ1; ʛʘʟʦʚʝ 
ʟʚʘʨʶʚʘʥʥʷ (ʢʠʩʝʥʴ, ʡʦʛʦ ʜʦʙʫʚʘʥʥʷ ʽ 
ʟʙʝʨʽʛʘʥʥʷ)1; ʧʘʷʥʥʷ ʪʘ ʣʫʜʽʥʥʷ 
(ʧʨʠʧʦʾ, ʬʣʶʩʠ)1; ʘʙʨʘʟʠʚʥʽ 
ʤʘʪʝʨʽʘʣʠ2; ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 
ʤʘʪʝʨʽʘʣʠ (ʢʝʨʤʝʪʠ, ʩʠʥʪʝʪʠʯʥʽ 
ʘʣʤʘʟʠ, ʝʣʴʙʦʨ)2; ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ 
ʚʠʧʨʘʤʣʷʯʽ, ʩʦʥʷʯʥʽ ʙʘʪʝʨʝʾ4. 

ʈʆɿɼɯʃ V. ʍʽʤʽʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ 
ʊʝʤʘ 12. ʆʩʥʦʚʠ ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ.  
ɹʫʜʦʚʘ, ʢʣʘʩʠʬʽʢʘʮʽʷ, ʚʣʘʩʪʠʚʦʩʪʽ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ɺʫʛʣʝʚʦʜʥʽ. ʉʢʣʘʜ ʽ 
ʚʣʘʩʪʠʚʦʩʪʽ ʦʨʛʘʥʽʯʥʦʛʦ ʧʘʣʠʚʘ. ʊʚʝʨʜʝ ʧʘʣʠʚʦ ʪʘ 
ʡʦʛʦ ʧʝʨʝʨʦʙʢʘ. ʈʽʜʢʝ ʪʘ ʛʘʟʦʧʦʜʽʙʥʝ ʧʘʣʠʚʦ. 
ʋʷʚʣʝʥʥʷ ʧʨʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʛʦʨʽʥʥʷ 
ʧʘʣʠʚʘ. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ 
ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ (ʩʧʠʨʪʠ, ʬʝʥʦʣʠ, ʘʣʴʜʝʛʽʜʠ, 
ʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ, ʞʠʨʠ, ʚʫʛʣʝʚʦʜʠ, 
ʘʤʽʥʦʢʠʩʣʦʪʠ, ʙʽʣʢʠ).  

ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ (ʜʝʨʝʚʠʥʘ, ʾʾ 
ʙʫʜʦʚʘ, ʚʣʘʩʪʠʚʦʩʪʽ)1; ʛʘʟʦʚʝ 
ʟʚʘʨʶʚʘʥʥʷ (ʚʣʘʩʪʠʚʦʩʪʽ ʘʮʝʪʠʣʝʥʫ, 
ʡʦʛʦ ʜʦʙʫʚʘʥʥʷ; ʚʠʜʠ ʽ ʩʢʣʘʜ 
ʘʮʝʪʠʣʝʥʦʢʠʩʥʝʚʦʛʦ ʧʦʣʫʤôʷ)1; 
ʧʘʷʥʥʷ ʪʘ ʣʫʜʽʥʥʷ (ʧʨʠʧʦʾ, ʬʣʶʩʠ)1; 
ʪʝʧʣʦʚʽ ʜʚʠʛʫʥʠ, ʭʦʣʦʜʠʣʴʥʽ 
ʫʩʪʘʥʦʚʢʠ, ʢʦʤʧʨʝʩʦʨʠ (ʧʘʣʠʚʦ)3. 

ʊʝʤʘ 13. ʆʨʛʘʥʽʯʥʽ ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ. 
ʍʽʤʽʷ ʧʦʣʽʤʝʨʽʚ. ʄʝʪʦʜʠ ʜʦʙʫʚʘʥʥʷ 

ʧʦʣʽʤʝʨʽʚ. ʌʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʽʤʝʨʽʚ. 
ɿʘʣʝʞʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʣʽʤʝʨʽʚ ʚʽʜ ʩʢʣʘʜʫ ʡ 
ʩʪʨʫʢʪʫʨʠ. ʆʩʥʦʚʥʽ ʪʠʧʠ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 
(ʧʣʘʩʪʤʘʩʠ, ʢʘʫʯʫʢʠ ʪʘ ʛʫʤʠ, ʚʦʣʦʢʥʘ, ʣʘʢʠ ʪʘ 
ʬʘʨʙʠ, ʢʣʝʾ, ʢʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ) ʪʘ ʾʭ 
ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʦʟʜʦʙʣʝʥʥʷ ʩʪʦʣʷʨʥʠʭ ʚʠʨʦʙʽʚ1; 
ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʽʚ1; 
ʣʘʢʦʬʘʨʙʦʚʽ ʤʘʪʝʨʽʘʣʠ1; ʛʫʤʘ1; ʢʣʝʾ, 
ʩʢʣʝʶʚʘʥʥʷ1; ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ1. 

 

ʇʨʠʤʽʪʢʘ: ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ1; ʦʙʨʦʙʢʘ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ2; ʤʘʰʠʥʦʟʥʘʚʩʪʚʦ3; ʟʘʛʘʣʴʥʘ ʝʣʝʢʪʨʦʪʝʭʥʽʢʘ4; ʟʘʛʘʣʴʥʘ ʬʽʟʠʢʘ5. 
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ɺʠʜʽʣʝʥʘ ʫ ʢʦʞʥʦʤʫ ʨʦʟʜʽʣʽ ʤʽʞʧʨʝʜʤʝʪʥʘ ʦʩʥʦʚʘ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʫʨʩʫ ʭʽʤʽʾ 

ʤʘʻ ʚʘʞʣʠʚʝ ʦʨʽʻʥʪʘʮʽʡʥʝ ʽ ʤʝʪʦʜʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ. ʇʦ-ʧʝʨʰʝ, ʚʦʥʘ ʻ ʦʨʽʻʥʪʘʮʽʡʥʦʶ 

ʦʩʥʦʚʦʶ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʱʦʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʩʠʩʪʝʤʥʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʟʤʽʩʪʦʤ ʢʦʞʥʦʛʦ 

ʨʦʟʜʽʣʫ ʢʫʨʩʫ ʭʽʤʽʾ. ʇʦ-ʜʨʫʛʝ, ʤʽʞʧʨʝʜʤʝʪʥʘ ʦʩʥʦʚʘ ʢʫʨʩʫ ʭʽʤʽʾ ʩʣʫʛʫʻ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ 

ʦʨʽʻʥʪʠʨʦʤ ʧʦʙʫʜʦʚʠ ʟʤʽʩʪʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʬʝʩʽʡʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʭʽʤʽʾ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʥʘ 

ʟʘʩʘʜʘʭ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʧʨʠʥʮʠʧʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʽ ʧʨʦʬʽʣʶʚʘʥʥʷ 

ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʍʽʤʽʷ (ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ)è ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014.10 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʪʨʫʜʦʚʝ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ) ʛʘʣʫʟʽ ʟʥʘʥʴ 01 ʆʩʚʽʪʘ 

/ ʇʝʜʘʛʦʛʽʢʘ ʩʧʨʠʷʻ ʨʦʟʚôʷʟʘʥʥʶ ʚʘʞʣʠʚʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ï ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʈʝʘʣʽʟʘʮʽʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʨʦʟʚʠʚʘʻ ʫ ʩʪʫʜʝʥʪʽʚ 

ʤʦʪʠʚʘʮʽʶ ʜʦ ʚʠʚʯʝʥʥʷ ʭʽʤʽʾ ʷʢ ʥʝʧʨʦʬʽʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʟʘ ʨʘʭʫʥʦʢ ʽʣʶʩʪʨʘʮʽʾ ʪʝʦʨʝʪʠʯʥʠʭ 

ʧʦʣʦʞʝʥʴ ʥʘ ʧʨʠʢʣʘʜʽ ʪʠʭ ʦʙôʻʢʪʽʚ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʭʦʜʽ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʆʪʞʝ, ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʦʙʫʤʦʚʣʝʥʝ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʧʨʦʬʝʩʽʡʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʽ ʧʨʦʬʽʣʶʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʠʭ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ ʭʽʤʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʤʽʩʪʫ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. 
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ɹʝʟʥʦʩʶʢ ʅ. ʉ., ɹʣʘʞʢʦ ʆ. ɸ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʫʨʩʘ çʍʠʤʠʷ (ʧʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ)è ʥʘ ʦʩʥʦʚʝ ʤʝʞʧʨʝʜʤʝʪʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʫʯʝʙʥʳʭ 

ʜʠʩʮʠʧʣʠʥ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʍʠʤʠʷ (ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ)è. ʎʝʣʴ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ 

ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ çʍʠʤʠʷ (ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ)è ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ 

ʫʯʠʪʝʣʝʡ ʪʨʫʜʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʤʝʞʧʨʝʜʤʝʪʥʦʡ ʠʥʪʝʛʨʘʮʠʠ. 

ʂʨʠʪʝʨʠʷʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʚʳʙʨʘʥʳ ʫʯʝʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʜʠʩʮʠʧʣʠʥ (ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʧʨʠʟʥʘʢ) ʠ ʭʨʦʥʦʣʦʛʠʷ ʠʟʫʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʜʠʩʮʠʧʣʠʥ (ʚʨʝʤʝʥʥʦʡ ʧʨʠʟʥʘʢ). ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʭʠʤʠʠ ʩ ʜʠʩʮʠʧʣʠʥʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʥʳʤʠ ʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ (ʧʦ ʩʦʜʝʨʞʘʪʝʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ) ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ (ʧʦ ʚʨʝʤʝʥʥʦʤʫ ʧʨʠʟʥʘʢʫ). ʅʘʣʠʯʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʠʤʝʥʥʦ ʪʘʢʠʭ 

ʚʠʜʦʚ ʜʘʝʪ ʦʩʥʦʚʘʥʠʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ çʍʠʤʠʷ (ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ)è ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʘ ʧʦʪʦʤʫ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʩʪʨʦʝʥʦ ʥʘ ʦʩʥʦʚʝ ʤʝʞʧʨʝʜʤʝʪʥʦʡ 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ. ɺʳʜʝʣʝʥʥʘʷ ʚ ʢʘʞʜʦʤ ʨʘʟʜʝʣʝ ʤʝʞʧʨʝʜʤʝʪʥʘʷ ʦʩʥʦʚʘ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʢʫʨʩʘ ʭʠʤʠʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʦʨʠʝʥʪʘʮʠʦʥʥʦʝ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʘ 

ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʠʩʪʝʤʥʦʛʦ ʦʚʣʘʜʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ ʢʫʨʩʘ ʭʠʤʠʠ. ɺʦ-ʚʪʦʨʳʭ, 

ʤʝʞʧʨʝʜʤʝʪʥʘʷ ʦʩʥʦʚʘ ʭʠʤʠʠ ʩʣʫʞʠʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʦʨʠʝʥʪʠʨʦʤ ʧʦʩʪʨʦʝʥʠʷ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʨʫʜʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʥʘ 

ʦʩʥʦʚʝ ʤʝʞʧʨʝʜʤʝʪʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʧʨʠʥʮʠʧʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʍʠʤʠʷ (ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ)è ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ ʚʘʞʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ - ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʫʜʫʱʠʭ 

ʫʯʠʪʝʣʝʡ ʪʨʫʜʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʠʤʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ, ʤʝʞʧʨʝʜʤʝʪʥʘʷ ʠʥʪʝʛʨʘʮʠʷ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ, ʙʫʜʫʱʠʝ ʫʯʠʪʝʣʷ ʪʨʫʜʦʚʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʫʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʚʳʩʰʘʷ ʰʢʦʣʘ. 

 

Beznosiuk N. S., Blazhko O. ɸ. Designing the content of the Chemistry (by professional 

direction) course on the basis of inter-subject integration of academic disciplines. 

The purpose of the article is to theoretically substantiate the need to construct the content of 

the course "Chemistry (professional direction)" in the preparation of future teachers of labor 

training and technology based on cross-curricular integration. The principles of constructing the 

content of the course "Chemistry (by professional direction)" are defined in the work. The criteria 

for classifying cross-curricular relationships are the educational information of the interrelated 

disciplines (semantic feature) and the time of study of the individual disciplines (temporal feature). 

The results of the analysis make it possible to conclude that the cross-curricular links between 

chemistry and training disciplines are objective or theoretical (in content) and perspective (in time). 

The presence of cross-curricular relations of these types gives grounds to claim that the discipline 

"Chemistry (by professional direction)" is a theoretical basis for mastering the disciplines of 

vocational training, and therefore its content should be built on the principles of cross-curricular 

integration in order to improve the efficiency of the form . Highlighted in each section the cross-

curricular basis of the course material of the chemistry course is of important orientation and 

methodological importance. First, it is the guiding basis of educational activities for the results of 

systematic mastery of the content of each section of the chemistry course. Secondly, the cross-

curricular basis of the chemistry course serves as a methodological guideline for the construction 

of the content component of the methodological system of vocationally-oriented chemistry training 
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for future teachers of labor training and technology. Designing on the basis of cross-curricular 

integration and the principles of professional orientation and profiling of the content of the 

discipline "Chemistry (professional orientation)" helps to solve an important pedagogical task - to 

increase the level of professional competences and personal development of future teachers of labor 

and technology training. 

Key words: chemistry, content of training, cross-curricular integration, professional 

orientation, profiling, future teachers of labor training, curriculum, higher education. 
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ʄɽʊʆɼʀʏʅɯ ɿɸʉɸɼʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʊɽʈɸʂʊʀɺʅʀʍ ʄɽʊʆɼɯɺ 

ʂʆʃɽʂʊʀɺʅʆ-ɻʈʋʇʆɺʆɻʆ ʅɸɺʏɸʅʅʗ 

ʋ ʇʈʆʎɽʉɯ ɺʀɺʏɽʅʅʗ ɹɯʆʃʆɻɯɰ ɺ ʆʉʅʆɺʅɯʁ ʐʂʆʃɯ 

 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ, 

ʟʦʢʨʝʤʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ, ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ. ʈʦʟʢʨʠʪʘ ʨʦʣʴ ʽ ʤʽʩʮʝ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʦʧʠʩʘʥʦ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ. ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ 

ʨʝʘʣʽʟʘʮʽʶ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʽ ʧʦʪʨʝʙ ʦʩʦʙʠʩʪʦʩʪʽ, ʪʦʤʫ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʚ ʷʢʽʡ ʫʯʘʩʥʠʢʠ ʧʨʦʮʝʩʫ ʚʟʘʻʤʦʜʽʾ ʤʦʙʽʣʴʥʽʰʽ, 

ʚʽʜʢʨʠʪʽʰʽ ʡ ʘʢʪʠʚʥʽ. ʅʘʡʙʽʣʴʰʫ ʫʚʘʛʫ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʛʨʫʧʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʢʦʣʝʢʪʠʚʥʦ-ʛʨʫʧʦʚʦʛʦ ʥʘʚʯʘʥʥʷ: çʄʽʢʨʦʬʦʥè, çʅʝʟʘʢʽʥʯʝʥʽ ʨʝʯʝʥʥʷè, çʄʦʟʢʦʚʠʡ ʰʪʫʨʤè, 

çʅʘʚʯʘʶʯʠ ï ʫʯʫʩʴè (ʘʙʦ çʂʦʞʝʥ ʫʯʠʪʴ ʢʦʞʥʦʛʦè, ʘʙʦ çɹʨʦʫʥʽʚʩʴʢʠʡ ʨʫʭè), çɸʞʫʨʥʘ 

ʧʠʣʢʘè (çʄʦʟʘʾʢʘè, çɼʞʠʛ-ʩʦʫè), ʘʥʘʣʽʟ ʩʠʪʫʘʮʽʾ, ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ (çɼʝʨʝʚʦ ʨʽʰʝʥʴè).            

ʋ ʩʪʘʪʪʽ ʪʘʢʦʞ ʚʠʩʚʽʪʣʝʥʦ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʢʦʣʝʢʪʠʚʥʦ-

ʛʨʫʧʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ ʫ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ. ʋ ʭʦʜʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʜʦʩʣʽʜʞʝʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ 

ʙʽʦʣʦʛʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ 

ʢʦʣʝʢʪʠʯʥʦ-ʛʨʫʧʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʩʧʨʘʚʣʷʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʝʤʦʮʽʡʥʠʡ ʚʧʣʠʚ ʥʘ ʰʢʦʣʷʨʽʚ ʽ 

ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʪʘ ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʧʣʠʥʫʣʠ ʥʘ ʚʩʽʭ ʫʯʥʽʚ ʽ ʜʘʣʠ ʩʚʦʾ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʇʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʥʘʚʽʪʴ ʪʽ ʫʯʥʽ, ʷʢʽ ʤʘʶʪʴ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ ʥʝ ʟʘʣʠʰʠʣʠʩʷ ʙʘʡʜʫʞʠʤʠ ʜʦ ʚʠʚʯʝʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋʩʽ ʫʯʥʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʣʘʩʫ ʧʽʜ ʯʘʩ ʫʨʦʢʽʚ 

ʘʢʪʠʚʥʦ ʧʨʘʮʶʚʘʣʠ, ʟ ʮʽʢʘʚʽʩʪʶ ʩʘʤʦʩʪʽʡʥʦ ʜʽʟʥʘʚʘʣʠʩʷ ʥʦʚʽ ʬʘʢʪʠ ʪʘ ʧʦʜʽʾ, ʚʜʦʩʢʦʥʘʣʠʣʠ 

ʩʚʦʾ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟʣʘʛʦʜʞʝʥʠʤ ʢʦʣʝʢʪʠʚʦʤ, ʯʽʪʢʦ ʽ ʣʘʢʦʥʽʯʥʦ ʘʨʛʫʤʝʥʪʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʴ, ʪʚʦʨʯʦ ʧʽʜʭʦʜʠʪʠ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ, ʢʦʣʝʢʪʠʚʥʦ-ʛʨʫʧʦʚʝ 

ʥʘʚʯʘʥʥʷ, ʙʽʦʣʦʛʽʷ, ʦʩʥʦʚʥʘ ʰʢʦʣʘ, ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʧʽʟʥʘʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʥʘʚʯʘʣʴʥʽ 

ʜʦʩʷʛʥʝʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʠʡ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʪʨʝʙʫʻ ̫ ʢʽʩʥʦ ʥʦʚʦʛʦ 

ʨʽʚʥʷ ʦʩʚʽʪʠ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʚ ʙʠ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʅʘ ʩʴʦʛʦʜʥʽ ʛʦʩʪʨʦ ʧʦʩʪʘʻ 

ʧʨʦʙʣʝʤʘ ʦʨʽʻʥʪʫʚʘʥʥʷ ʦʩʚʽʪʠ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ 

https://orcid.org/0000-0002-9741-7157
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ʜʣʷ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʫʯʥʽʚ. ʈʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʘʢʪʫʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ ʤʦʞʣʠʚʦ ʣʠʰʝ ʥʘ ʦʩʥʦʚʽ 

ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ 

ʫʯʥʷ. ʊʦʤʫ ʦʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʽ 

ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʙʫʜʫʪʴ ʩʧʨʠʷʪʠ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ. ʌʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ 

ʮʽʣʽʩʥʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʧʨʦ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ, ʘʢʪʠʚʽʟʘʮʽʷ ʾʭ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʩʧʨʠʡʥʷʪʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʪʚʦʨʝʥʥʷ ʪʚʦʨʯʦʾ ʘʪʤʦʩʬʝʨʠ ʚ 

ʢʦʣʝʢʪʠʚʽ ʫʯʥʽʚ, ʨʦʙʦʪʘ ʰʢʦʣʷʨʽʚ ʟ ʜʦʜʘʪʢʦʚʦʶ ʣʽʪʝʨʘʪʫʨʦʶ, ʪʘʙʣʠʮʷʤʠ, ʦʧʦʨʥʠʤʠ ʩʭʝʤʘʤʠ, 

ʚʠʷʚʣʝʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ ʤʘʪʝʨʽʘʣʫ, ʚʩʝ ʮʝ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʻ ʧʨʝʜʤʝʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʬʘʭʽʚʮʽʚ ʫ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʢʦʣʽ. ɺʩʽ ʚʦʥʠ ʨʦʟʛʣʷʜʘʶʪʴ ʜʘʥʽ 

ʤʝʪʦʜʠ ʚ ʢʦʥʪʝʢʩʪʽ ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ. ɺ ʧʨʘʮʷʭ 

ʂ. ʆ. ɹʘʭʘʥʦʚʘ, ʆ. ʃ. ɻʣʦʪʦʚʘ, ʂ. ʌ. ʅʦʨ, ʆ. ʄ. ʇʻʭʦʪʠ, ʃ. ɺ. ʇʠʨʦʞʝʥʢʦ, ʆ. ɯ. ʇʦʤʝʪʫʥ, 

ɻ. ʇ. ʇôʷʪʘʢʦʚʘ, ɻ. ɸ. ʎʫʢʝʨʤʘʥ, ʆ. ɻ. ʗʨʦʰʝʥʢʦ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʟʘʩʽʙ 

ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʚʜʘʥʥʷʤ ɼʝʨʞʘʚʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ʙʘʟʦʚʦʾ ʦʩʚʽʪʠ [5].  

ʅʘ ʜʫʤʢʫ ʆ. ʇʦʤʝʪʫʥ ʪʘ ʃ. ʇʠʨʦʞʝʥʢʦ, ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʻ ʨʽʟʥʦʚʠʜʦʤ ʘʢʪʠʚʥʦʛʦ. 

ɺʦʥʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ ʜʦ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʚʩʽʭ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ, ʜʝ ʢʦʞʝʥ ʫʯʝʥʴ ʤʘʻ ʢʦʥʢʨʝʪʥʝ ʟʘʚʜʘʥʥʷ, ʟʘ ʷʢʝ ʚʽʥ ʧʦʚʠʥʝʥ 

ʧʫʙʣʽʯʥʦ ʧʨʦʟʚʽʪʫʚʘʪʠʩʴ, ʘʙʦ ʚʽʜ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ 

ʧʝʨʝʜ ʛʨʫʧʦʶ ʪʘ ʧʝʨʝʜ ʫʩʽʤ ʢʣʘʩʦʤ ʟʘʚʜʘʥʥʷ [10]. 

ʋʩʝ ʟʘʟʥʘʯʝʥʝ ʚʠʱʝ ʟʫʤʦʚʠʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ, ʥʘ ʫʨʦʢʘʭ ʫ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʊʦʤʫ 

ʤʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ ʨʦʟʢʨʠʪʪʷ ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜ 

ʯʘʩ ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ ʫ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʫʯʘʩʥʘ ʰʢʦʣʘ ʧʝʨʝʙʫʚʘʻ ʥʘ ʰʣʷʭʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ 

ʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. ʈʦʟʚʠʪʦʢ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʩʧʨʠʷʚ ʧʦʷʚʽ ʥʦʚʠʭ ʬʦʨʤ ʥʘʚʯʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ 

ʪʘ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʦʩʚʽʪʥʽʭ ʟʘʚʜʘʥʴ. ʆʜʥʠʤ ʽʟ ʢʨʦʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ. ɿʘ ʫʤʦʚʠ ʜʦʮʽʣʴʥʦʛʦ ʡ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʚʠʧʨʘʚʜʘʥʦʛʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʚʦʨʶʶʪʴʩʷ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʡ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ [4]. 

ɯʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ï ʮʝ ʩʧʝʮʽʘʣʴʥʘ ʬʦʨʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ 

ʤʘʻ ʢʦʥʢʨʝʪʥʫ, ʧʝʨʝʜʙʘʯʫʚʘʥʫ ʤʝʪʫ ï ʩʪʚʦʨʠʪʠ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʥʘʚʯʘʥʥʷ, ʟʘ ʷʢʠʭ ʢʦʞʝʥ 

ʫʯʝʥʴ ʚʽʜʯʫʚʘʻ ʩʚʦʶ ʫʩʧʽʰʥʽʩʪʴ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ. 

ʉʫʪʥʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʫʤʦʚʠ ʧʦʩʪʽʡʥʦʾ, ʘʢʪʠʚʥʦʾ, ʧʦʟʠʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʫʯʥʽʚ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʢʦʣʝʢʪʠʚʥʝ, 

ʛʨʫʧʦʚʝ, ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʥʥʷ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʧʽʚʧʨʘʮʽ ʫ ʩʭʝʤʘʭ çʚʯʠʪʝʣʴ-ʫʯʝʥʴè ʪʘ 

çʫʯʝʥʴ-ʫʯʝʥʴè. ʇʨʠ ʮʴʦʤʫ ʚʯʠʪʝʣʴ ʽ ʫʯʥʽ ʻ ʨʽʚʥʦʧʨʘʚʥʠʤʠ, ʨʽʚʥʦʟʥʘʯʥʠʤʠ ʩʫʙôʻʢʪʘʤʠ 

ʥʘʚʯʘʥʥʷ [8].  

ʂʣʶʯʦʚʠʤʠ ʫ ʨʦʟʫʤʽʥʥʽ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʦʩʥʦʚʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʻ ʧʦʥʷʪʪʷ 

ʽʥʪʝʨʘʢʮʽʾ (ʟ ʘʥʛʣ çʽnterʘctʽʦnè ï ʚʟʘʻʤʦʜʽʷ) ï ʚʟʘʻʤʦʜʽʾ, ʜʠʥʘʤʽʢʠ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʥʘʚʯʘʥʥʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʝʡ ʢʦʤʫʥʽʢʘʮʽʡ, ʩʪʦʩʫʥʢʽʚ, ʨʦʣʝʡ ʪʦʱʦ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʽ ʧʦʪʨʝʙ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʪʦʤʫ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʚ ̫ʢʽʡ ʫʯʘʩʥʠʢʠ ʧʨʦʮʝʩʫ ʚʟʘʻʤʦʜʽʾ ʤʦʙʽʣʴʥʽʰʽ, ʚʽʜʢʨʠʪʽʰʽ ʡ ʘʢʪʠʚʥʽ. ʆʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʪʘʢʦʾ ʚʟʘʻʤʦʜʽʾ ʩʧʨʠʷʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. 

ɼʦʩʣʽʜʥʠʢʠ ʆ. ʇʦʤʝʪʫʥ ʪʘ ʃ. ʇʠʨʦʞʝʥʢʦ ʚʚʘʞʘʶʪʴ, ʱʦ ʤʝʪʦʜʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʪʠ ʫʨʦʢʫ ʪʘ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ:  

1) ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ï ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʫ ʤʘʣʠʭ 

ʛʨʫʧʘʭ ʫʯʥʽʚ, ʦʙôʻʜʥʘʥʠʭ ʩʧʽʣʴʥʦʶ ʥʘʚʯʘʣʴʥʦʶ ʤʝʪʦʶ: ʨʦʙʦʪʘ ʚ ʧʘʨʘʭ (çʆʜʠʥ ʧʨʦʪʠ 

ʦʜʥʦʛʦè, çɼʫʤʘʪʠ, ʧʨʘʮʶʚʘʪʠ ʚ ʧʘʨʽ, ʦʙʤʽʥʷʪʠʩʷ ʜʫʤʢʘʤʠè), çʈʦʪʘʮʽʡʥʽ (ʟʤʽʥʶʚʘʥʽ) ʪʨʽʡʢʠè, 
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çɼʚʘ-ʯʦʪʠʨʠ-ʚʩʽ ʨʘʟʦʤè, çʂʘʨʫʩʝʣʴè, ʨʦʙʦʪʘ ʚ ʤʘʣʠʭ ʛʨʫʧʘʭ (çɼʽʘʣʦʛè, çʉʠʥʪʝʟ ʜʫʤʦʢè, 

çʉʧʽʣʴʥʠʡ ʧʨʦʝʢʪè, çʇʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾè, çʂʦʣʦ ʽʜʝʡè, çɸʢʚʘʨʽʫʤè) ʪʦʱʦ. 

2) ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʢʦʣʝʢʪʠʚʥʦ-ʛʨʫʧʦʚʦʛʦ ʥʘʚʯʘʥʥ ̫ï ʤʝʪʦʜʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʦʜʥʦʯʘʩʥʫ ʩʧʽʣʴʥʫ (ʬʨʦʥʪʘʣʴʥʫ) ʨʦʙʦʪʫ ʚʩʴʦʛʦ ʢʣʘʩʫ: ʦʙʛʦʚʦʨʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʢʦʣʽ, çʄʽʢʨʦʬʦʥè, çʅʝʟʘʢʽʥʯʝʥʽ ʨʝʯʝʥʥʷè, çʄʦʟʢʦʚʠʡ ʰʪʫʨʤè, çʅʘʚʯʘʶʯʠ ï ʫʯʫʩʴè (ʘʙʦ 

çʂʦʞʝʥ ʫʯʠʪʴ ʢʦʞʥʦʛʦè, ʘʙʦ çɹʨʦʫʥʽʚʩʴʢʠʡ ʨʫʭè), çɸʞʫʨʥʘ ʧʠʣʢʘè (çʄʦʟʘʾʢʘè,                     

çɼʞʠʛ-ʩʦʫè)); ʘʥʘʣʽʟ ʩʠʪʫʘʮʽʾ; ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ (çɼʝʨʝʚʦ ʨʽʰʝʥʴè). 

3) ʤʝʪʦʜʠ ʩʠʪʫʘʪʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ï ʧʦʙʫʜʦʚʘ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʛʨʠ, ʧʝʨʝʜʫʩʽʤ, ʽʛʨʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʷʚʠʱ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ: ʩʠʤʫʣʷʮʽʾ ʘʙʦ 

ʽʤʽʪʘʮʽʡʥʽ ʽʛʨʠ; ʩʧʨʦʱʝʥʝ ʩʫʜʦʚʝ ʩʣʫʭʘʥʥʷ; ʛʨʦʤʘʜʩʴʢʽ ʩʣʫʭʘʥʥʷ; ʨʦʟʽʛʨʫʚʘʥʥʷ ʩʠʪʫʘʮʽʡ ʟʘ 

ʨʦʣʷʤʠ (çʈʦʣʴʦʚʘ ʛʨʘè, çʇʨʦʛʨʘʚʘʥʥʷ ʩʮʝʥʢʠè, çɼʨʘʤʘʪʠʟʘʮʽʷè). 

4) ʤʝʪʦʜʠ ʦʧʨʘʮʶʚʘʥʥʷ ʜʠʩʢʫʩʽʡʥʠʭ ʧʠʪʘʥʴ ï ʰʠʨʦʢʝ ʧʫʙʣʽʯʥʝ ʦʙʛʦʚʦʨʝʥʥʷ ʷʢʦʛʦʩʴ 

ʩʫʧʝʨʝʯʣʠʚʦʛʦ ʧʠʪʘʥʥʷ: ʤʝʪʦʜ ʇʈɽʉ; çʟʘʡʤʠ ʧʦʟʠʮʽʶè; çʟʤʽʥʠ ʧʦʟʠʮʽʶè; çʥʝʧʝʨʝʨʚʥʘ 

ʰʢʘʣʘ ʜʫʤʦʢè (çʂʦʥʪʠʥʫʫʤè, çʅʝʩʢʽʥʯʝʥʥʠʡ ʣʘʥʮʶʞʦʢè); ʜʠʩʢʫʩʽʷ; ʜʠʩʢʫʩʽʷ ʚ ʩʪʠʣʽ 

ʪʝʣʝʚʽʟʽʡʥʦʛʦ ʪʦʢ-ʰʦʫ; ʦʮʽʥʶʚʘʣʴʥʘ ʜʠʩʢʫʩʽʷ; ʜʝʙʘʪʠ [9]. 

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʨʫʧʫ ʤʝʪʦʜʽʚ ʢʦʣʝʢʪʠʚʥʦ-ʛʨʫʧʦʚʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʦʜʥʦʯʘʩʥʫ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ ʚʩʴʦʛʦ ʢʣʘʩʫ [2]. ʄʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ ʥʘʚʦʜʠʤʦ ʥʠʞʯʝ. 

1. ʄʝʪʦʜ çʄʽʢʨʦʬʦʥè ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʞʥʦʤʫ ʩʢʘʟʘʪʠ ʱʦʩʴ ʰʚʠʜʢʦ, ʧʦ ʯʝʨʟʽ, 

ʚʽʜʧʦʚʽʜʘʶʯʠ ʥʘ ʟʘʧʠʪʘʥʥʷ ʘʙʦ ʚʠʩʣʦʚʣʶʶʯʠ ʩʚʦʶ ʜʫʤʢʫ ʯʠ ʧʦʟʠʮʽʶ [11].  

ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ. 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʛʨʫʧʠ ʨʦʩʣʠʥ ʢʣʘʩʫ ɼʚʦʜʦʣʴʥʽ ʪʘ ʆʜʥʦʜʦʣʴʥʽè (ɹʽʦʣʦʛʽʷ ʨʦʩʣʠʥ, 

6 ʢʣʘʩ) ʜʦʮʽʣʴʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ ʧʦ ʯʝʨʟʽ ʜʘʪʠ ʰʚʠʜʢʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʘʪʠ ʤʦʞʝ ʪʽʣʴʢʠ ʪʦʡ ʫ ʢʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ çʤʽʢʨʦʬʦʥè.  

ʆʨʽʻʥʪʦʚʥʽ ʟʘʧʠʪʘʥʥʷ: 

1. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. 

2. ɿʘ ʷʢʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʦʜʽʣʷʶʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʥʘ ʛʨʫʧʠ? 

3. ɼʦ ʷʢʦʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʢʫʢʫʨʫʜʟʘ, ʧʰʝʥʠʮʷ, ʞʠʪʦ, ʷʯʤʽʥʴ, ʨʠʩ? 

4. ʗʢʽ ʢʫʣʴʪʫʨʥʽ ʨʦʩʣʠʥʠ ʚʽʜʥʦʩʷʪʴ ʜʦ ʛʨʫʧʠ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ? 

5. ʗʢʘ ʨʦʩʣʠʥʘ ʻ ʦʩʥʦʚʥʦʶ ʟʝʨʥʦʚʦʶ ʢʫʣʴʪʫʨʦʶ ʽ ʯʦʤʫ? 

6. ʗʢʽ ʦʚʦʯʝʚʽ ʢʫʣʴʪʫʨʠ ʚʠʨʦʱʫʶʪʴ ʚ ʦʚʦʯʽʚʥʠʮʪʚʽ? 

7. ʗʢʝ ʾʭ ʟʥʘʯʝʥʥʷ ʚ ʭʘʨʯʫʚʘʥʥʽ ʣʶʜʠʥʠ? 

8. ʗʢʽ ʨʦʩʣʠʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ? 

9. ʗʢʽ ʨʦʩʣʠʥʠ ʚʽʜʥʦʩʷʪʴ ʜʦ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ? 

10. ʅʘʟʚʽʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʨʫʧʠ ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʾʭ ʟʥʘʯʝʥʥʷ. 

2. ʄʝʪʦʜ çʅʝʟʘʢʽʥʯʝʥʽ ʨʝʯʝʥʥʷè ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʛʨʫʥʪʦʚʥʽʰʝ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʬʦʨʤʦʶ 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʚʣʘʩʥʠʭ ʽʜʝʡ, ʧʦʨʽʚʥʶʚʘʪʠ ʾʭ ʟ ʽʥʰʠʤʠ. ʈʦʙʦʪʘ ʟʘ ʪʘʢʦʶ ʤʝʪʦʜʠʢʦʶ ʜʘʻ 

ʧʨʠʩʫʪʥʽʤ ʟʤʦʛʫ ʜʦʣʘʪʠ ʩʪʝʨʝʦʪʠʧʠ, ʚʽʣʴʥʦ ʚʠʩʣʦʚʣʶʚʘʪʠʩʷ ʱʦʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʝʤ, 

ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʚʤʽʥʥʷ ʛʦʚʦʨʠʪʠ ʢʦʨʦʪʢʦ, ʘʣʝ ʧʦ ʩʫʪʽ ʡ ʧʝʨʝʢʦʥʣʠʚʦ [11]. 

ʅʘʧʨʠʢʣʘʜ, ʜʘʥʠʡ ʤʝʪʦʜ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘ ʝʪʘʧʽ ʧʽʜʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʽʚ ʫʨʦʢʫ. 

ɼʽʪʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʢʽʥʯʠʪʠ ʨʝʯʝʥʥʷ. ʂʦʞʥʠʡ ʥʘʩʪʫʧʥʠʡ ʫʯʘʩʥʠʢ ʦʙʛʦʚʦʨʝʥʥʷ ʧʦʚʠʥʝʥ 

ʧʦʯʠʥʘʪʠ ʩʚʦʻ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʬʨʘʟʠ. ʋʯʥʽ ʧʨʘʮʶʶʪʴ ʟ ʥʘʚʝʜʝʥʠʤʠ 

ʚʽʜʢʨʠʪʠʤʠ ʨʝʯʝʥʥʷʤʠ: 

1. ʉʴʦʛʦʜʥʽ ʥʘ ʫʨʦʮʽ ʷ ʧʦʚʪʦʨʠʚ é 

2. ʉʴʦʛʦʜʥʽ ʥʘ ʫʨʦʮʽ ʟʨʦʟʫʤʽʚ é 

3. ʉʴʦʛʦʜʥʽ ʥʘ ʫʨʦʮʽ ʷ ʜʽʟʥʘʚʩʷ é 

4. ʉʴʦʛʦʜʥʽ ʥʘ ʫʨʦʮʽ ʷ ʥʘʚʯʠʚʩʷ é 

5. ʅʘ ʩʴʦʛʦʜʥʽʰʥʴʦʤʫ ʫʨʦʮʽ ʜʣʷ ʤʝʥʝ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʚʽʜʢʨʠʪʪʷʤ ʙʫʣʦé 

6. ʋʨʦʢ ʚʘʞʣʠʚʠʡ, ʪʦʤʫ ʱʦé 

7. ɺʽʜ ʥʘʩʪʫʧʥʦʛʦ ʫʨʦʢʫ ʷ ʯʝʢʘʶé 

3. ʄʝʪʦʜ çʄʦʟʢʦʚʠʡ ʰʪʫʨʤè ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʥʘʡʜʝʥʥʷ ʢʽʣʴʢʦʭ 

ʨʽʰʝʥʴ ʢʦʥʢʨʝʪʥʦʾ ʧʨʦʙʣʝʤʠ. ʄʦʟʢʦʚʠʡ ʰʪʫʨʤ ʩʧʦʥʫʢʘʻ ʜʽʪʝʡ ʧʨʦʷʚʣʷʪʠ ʫʷʚʫ ʪʘ ʪʚʦʨʯʽʩʪʴ, 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʾʤ ʚʽʣʴʥʦ ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʾ ʜʫʤʢʠ [11].  
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ʅʘʧʨʠʢʣʘʜ, ʫ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ ʥʘ ʪʝʤʫ: çʇʦʢʨʠʪʦʥʘʩʽʥʥʽ ʘʙʦ ʂʚʽʪʢʦʚʽè 

(ɹʽʦʣʦʛʽʷ ʨʦʩʣʠʥ, 6 ʢʣʘʩ) ʫʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʩʣʦʚʠʪʠ ʩʚʦʾ ʽʜʝʾ ʱʦʜʦ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʧʠʪʘʥʥʷ. ʋʩʽ ʜʫʤʢʠ ʫʯʥʽʚ ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʜʦʰʮʽ, ʧʦʪʽʤ ʢʦʣʝʢʪʠʚʥʦ 

ʦʙʛʦʚʦʨʶʶʪʴʩʷ.  

ʑʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʡʥʷʪʠ ʨʦʩʣʠʥʘʤ ʚʽʜʜʽʣʫ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ ʧʘʥʽʚʥʝ ʧʦʣʦʞʝʥʥʷ ʥʘ 

ʥʘʰʽʡ ʧʣʘʥʝʪʽ, ʷʢʽ ʾʭʥʽ ʧʨʦʛʨʝʩʠʚʥʽ ʦʟʥʘʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʽʜʜʽʣʘʤʠ ʨʦʩʣʠʥ? 

ʉʢʣʘʜʘʥʥʷ ʩʭʝʤʠ ʦʙʛʦʚʦʨʝʥʥʷ 

 
4. ʄʝʪʦʜ çʅʘʚʯʘʶʯʠ ï ʫʯʫʩʴè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʙʣʦʢʫ ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ 

ʧʨʠ ʫʟʘʛʘʣʴʥʝʥʥʽ ʪʘ ʧʦʚʪʦʨʝʥʥʽ ʚʠʚʯʝʥʦʛʦ. ɺʽʥ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʽʪʷʤ ʫʟʷʪʠ ʫʯʘʩʪʴ ʫ ʧʝʨʝʜʘʯʽ 

ʩʚʦʾʭ ʟʥʘʥʴ ʦʜʥʦʢʣʘʩʥʠʢʘʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʜʘʻ ʟʘʛʘʣʴʥʫ ʢʘʨʪʠʥʫ ʧʦʥʷʪʴ ʽ 

ʬʘʢʪʽʚ, ʱʦ ʾʭ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʠʪʠ ʥʘ ʫʨʦʮʽ, ʘ ʪʘʢʦʞ ʚʠʢʣʠʢʘʻ ʧʝʚʥʽ ʟʘʧʠʪʘʥʥʷ ʪʘ ʧʽʜʚʠʱʫʻ 

ʽʥʪʝʨʝʩ ʜʦ ʥʘʚʯʘʥʥʷ [11]. 

ʅʘʧʨʠʢʣʘʜ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çɼʚʘ ʪʠʧʠ ʩʠʤʝʪʨʽʾ ʷʢ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. 

ʉʧʦʩʦʙʠ ʧʝʨʝʩʫʚʘʥʥʷ ʪʚʘʨʠʥè (ɹʽʦʣʦʛʽʷ ʪʚʘʨʠʥ, 7 ʢʣʘʩ) ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʫʯʥʽʚ ʫ ʛʨʫʧʠ: 

ɯ ʛʨʫʧʘ ð ʧʣʘʚʘʥʥʷ 

ɯɯ ʛʨʫʧʘ ð ʧʦʚʟʘʥʥʷ 

ɯɯɯ ʛʨʫʧʘ ð ʣʘʟʽʥʥʷ 

ɯV ʛʨʫʧʘ ð ʩʪʨʠʙʘʥʥʷ 

V ʛʨʫʧʘ ð ʣʽʪʘʥʥʷ 

Vɯ ʛʨʫʧʘ ð ʧʣʘʥʝʨʫʚʘʥʥʷ 

ʂʦʞʥʘ ʛʨʫʧʘ ʦʪʨʠʤʫʻ ʥʘʩʪʫʧʥʝ ʟʘʚʜʘʥʥʷ: ʩʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʩʧʦʩʦʙʠ ʧʝʨʝʩʫʚʘʥʥʷ 

ʪʚʘʨʠʥ ʟʘ ʧʣʘʥʦʤ: 

1. ʉʧʦʩʽʙ ʧʝʨʝʩʫʚʘʥʥʷ 

2. ʇʨʠʢʣʘʜʠ ʪʚʘʨʠʥ, ʟʜʘʪʥʠʭ ʜʦ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʩʫʚʘʥʥʷ 

3. ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʚʘʨʠʥ 

4. ʆʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʪʚʘʨʠʥ, ʧʦʚôʷʟʘʥʽ ʟʽ ʩʧʦʩʦʙʦʤ ʧʝʨʝʩʫʚʘʥʥʷ 

ʇʽʩʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫʯʥʽ ʨʫʭʘʶʪʴʩʷ ʧʦ ʢʣʘʩʫ ʪʘ ʦʙʤʽʥʶʶʪʴʩʷ 

ʽʥʬʦʨʤʘʮʽʻʶ. 

5. ʄʝʪʦʜ çʄʦʟʘʾʢʘè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘ ʫʨʦʮʽ ʩʠʪʫʘʮʽʾ, ʷʢʘ ʜʘʻ ʟʤʦʛʫ 

ʜʽʪʷʤ ʧʨʘʮʶʚʘʪʠ ʨʘʟʦʤ ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ 

ʯʘʩʫ. ɽʬʝʢʪʠʚʥʠʡ ʽ ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʣʝʢʮʽʾ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʦʯʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʜʦʥʝʩʝʥʘ ʜʦ ʜʽʪʝʡ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʦʩʥʦʚʥʦʛʦ ʫʨʦʢʫ ʘʙʦ ʜʦʧʦʚʥʶʻ ʪʘʢʠʡ ʫʨʦʢ. 

ɿʘʦʭʦʯʫʻ ʜʽʪʝʡ ʜʦʧʦʤʘʛʘʪʠ ʦʜʠʥ ʦʜʥʦʤʫ ʚʯʠʪʠʩʷ, ʥʘʚʯʘʶʯʠ [13]. 

ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʨʘʤʢʘʭ ʪʝʤʠ 

çʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʛʨʫʧʠ ʨʦʩʣʠʥ ʢʣʘʩʫ ɼʚʦʜʦʣʴʥʽ ʪʘ 

ʆʜʥʦʜʦʣʴʥʽè (ɹʽʦʣʦʛʽʷ ʨʦʩʣʠʥ, 6 ʢʣʘʩ) ʫʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʙôʻʜʥʘʪʠʩʷ ʚ çʜʦʤʘʰʥʽè ʛʨʫʧʠ, 

ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʟʘʚʜʘʥʥʷ. ʂʦʞʥʘ ʛʨʫʧʘ ʦʧʨʘʮʴʦʚʫʻ ʤʘʪʝʨʽʘʣ ʩʪʦʩʦʚʥʦ ʩʚʦʛʦ ʟʘʚʜʘʥʥʷ. ʇʽʩʣʷ 

 

ʇʨʦʛʨʝʩʠʚʥʽ ʦʟʥʘʢʠ 

ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ 
ʨʦʩʣʠʥ 
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ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʦʪʠ ʫʪʚʦʨʶʶʪʴʩʷ çʝʢʩʧʝʨʪʥʽè ʛʨʫʧʠ, ʜʦ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦ ʢʽʣʴʢʘ ʫʯʥʽʚ ʟ ʢʦʞʥʦʾ 

çʜʦʤʘʰʥʴʦʾè ʛʨʫʧʠ. ʋʯʥʽ ʦʙʤʽʥʶʶʪʴʩʷ ʩʚʦʾʤʠ ʟʥʘʥʥʷʤʠ, ʟʘʥʦʪʦʚʫʶʪʴ ʥʝʦʙʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ, ʧʦʪʽʤ ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ ʩʚʦʾʭ çʜʦʤʘʰʥʽʭè ʛʨʫʧ, ʜʝ ʦʩʪʘʪʦʯʥʦ ʫʟʘʛʘʣʴʥʶʶʪʴ ʚʝʩʴ 

ʤʘʪʝʨʽʘʣ. 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʛʨʫʧ: 

ɻʨʫʧʘ ˉ 1: ɿʝʨʥʦʚʽ ʪʘ ʟʝʨʥʦʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ 

ɻʨʫʧʘ ˉ 2: ʆʚʦʯʝʚʽ ʢʫʣʴʪʫʨʠ 

ɻʨʫʧʘ ˉ 3: ʆʣʽʡʥʽ ʢʫʣʴʪʫʨʠ 

ɻʨʫʧʘ ˉ 4: ʇʣʦʜʦʚʽ ʪʘ ʷʛʽʜʥʽ ʢʫʣʴʪʫʨʠ 

ɻʨʫʧʘ ˉ 5: ʂʦʨʤʦʚʽ ʢʫʣʴʪʫʨʠ 

ɻʨʫʧʘ ˉ 6: ʊʝʭʥʽʯʥʽ ʢʫʣʴʪʫʨʠ 

ʂʦʞʥʘ ʛʨʫʧʘ ʧʨʘʮʶʻ ʟʘ ʪʘʢʠʤ ʧʣʘʥʦʤ: 

1) ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʠ ʨʦʩʣʠʥ 

2) ʇʨʝʜʩʪʘʚʥʠʢʠ ʛʨʫʧʠ 

3) ɿʥʘʯʝʥʥʷ ʫ ʞʠʪʪʽ ʣʶʜʠʥʠ 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʦʪʠ ʫʯʥʷʤʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʣʝʢʪʠʚʥʘ ʧʝʨʝʚʽʨʢʘ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʰʣʷʭʦʤ ʨʦʟʚôʷʟʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʚʜʘʥʴ. 

6. ɸʥʘʣʽʟ ʩʠʪʫʘʮʽʾ ï ʤʝʪʦʜ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʧʨʠ 

ʷʢʦʤʫ ʚʦʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʦʙʛʦʚʦʨʝʥʥʽ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʡ ʘʙʦ ʟʘʚʜʘʥʴ. 

ʅʘʚʯʘʻ ʫʯʥʽʚ ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʚʽʜʨʽʟʥʷʪʠ ʬʘʢʪʠ ʚʽʜ ʜʫʤʦʢ, ʚʠʜʽʣʷʪʠ ʚʘʞʣʠʚʽ ʪʘ ʜʨʫʛʦʨʷʜʥʽ 

ʦʙʩʪʘʚʠʥʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ [13].  

ʅʘʧʨʠʢʣʘʜ, ʫʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʠʪʫʘʮʽʶ ʪʘ ʚʠʩʣʦʚʠʪʠ ʚʣʘʩʥʽ ʜʫʤʢʠ 

ʱʦʜʦ ʾʾ ʚʠʨʽʰʝʥʥʷ (ʫ ʨʘʤʢʘʭ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çɿʘʧʠʣʝʥʥʷè. ɹʽʦʣʦʛʽʷ ʨʦʩʣʠʥ, 6 ʢʣʘʩ) 

ʌʝʨʤʝʨʠ ʜʫʞʝ ʟʘʥʝʧʦʢʦʻʥʽ ʩʠʪʫʘʮʽʻʶ, ʱʦ ʩʢʣʘʣʘʩʷ ʮʽʻʾ ʚʝʩʥʠ. ɸʜʞʝ ʚ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ 

ʧʣʦʜʦʚʠʭ ʜʝʨʝʚ ʧʦʛʦʜʘ ʙʫʣʘ ʥʘʧʨʦʯʫʜ ʥʝʩʧʨʠʷʪʣʠʚʦʶ. ʄʘʡʞʝ ʢʦʞʝʥ ʜʝʥʴ ʡʰʦʚ ʜʦʱ, ʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʨʽʜʢʦ ʧʽʜʽʡʤʘʣʘʩʷ ʚʠʱʝ 15ęʉ. ʗʢ ʚʠ ʜʫʤʘʻʪʝ, ʯʦʤʫ ʟʘʥʝʧʦʢʦʻʥʽ 

ʬʝʨʤʝʨʠ? ʏʠ ʚʠʧʨʘʚʜʘʥʽ ʾʭʥʽ ʭʚʠʣʶʚʘʥʥʷ? ɿʘʧʨʦʧʦʥʫʡʪʝ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ 

ʧʨʦʙʣʝʤʠ. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʨʦʢʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʫʨʦʢʘʤʠ ʥʘʤʠ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʱʦ 

ʧʦʣʷʛʘʚ ʫ ʚʠʷʚʣʝʥʥʽ ʽ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʚ̔ ʢʦʣʝʢʪʠʚʥʦ-ʛʨʫʧʦʚʦʛʦ 

ʥʘʚʯʘʥʥʷ ʥʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

 ɼʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʨʦʙʦʪʘ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʥʘ ʙʘʟʽ ʂʦʤʫʥʘʣʴʥʦʾ ʫʩʪʘʥʦʚʠ 

ʉʫʤʩʴʢʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʰʢʦʣʘ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ 7 ʽʤʝʥʽ ʄʘʢʩʠʤʘ ʉʘʚʯʝʥʢʘ ʉʫʤʩʴʢʦʾ ʤʽʩʴʢʦʾ 

ʨʘʜʠ. ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦʯʘʚʩʷ ʟ ʘʥʘʣʽʟʫ ʰʢʽʣʴʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʫʯʥʽʚʩʴʢʠʭ 

ʨʦʙʽʪ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʫʯʙʦʚʦʶ ʜʽʷʣʴʥʽʩʪʶ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʫʨʦʢʽʚ ʟ 

ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʝʪʦʜʠʢʠ 

(ʦʧʠʪʫʚʘʣʴʥʠʢ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ɹ. ʂ. ʇʘʰʥʻʚʘ [6]) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʽʚʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʢʣʘʩʫ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʬʘʢʪʦʨʫ 

(ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1. 

ʈʝʟʫʣʴʪʘʪʠ ʜʽʘʛʥʦʩʪʠʢʠ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʜʦ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ  

ʈʽʚʝʥʴ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ 

ʂʽʣʴʢʽʩʪʴ ʫʯʥʽʚ ʜʘʥʦʛʦ 

ʨʽʚʥʷ 

% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʫʯʥʽʚ 

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ 0 ï 12 ʙ.  

 

 

10 34% 

ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 13 ï 25 ʙ. 13 45% 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ 26 ï 42 ʙ. 6 21% 
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19 

ɼʘʥʽ ʧʨʦ ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʥʘʚʦʜʠʤʦ ʥʠʞʯʝ (ʨʠʩ.1). ɹʽʣʴʰʽʩʪʴ ʫʯʥʽʚ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʣʠ 

ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ (62%), 28% ʫʯʥʽʚ ʤʘʣʠ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʪʘ 10% ʫʯʥʽʚ 

ï ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ. ʋʯʥʽʚ, ʷʢʽ ʤʘʣʠ ʧʦʯʘʪʢʦʚʠʡ ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʥʝ ʚʠʷʚʣʝʥʦ.  

 
ʈʠʩ. 1. ʈʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ 

 

ɼʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʧʨʦʚʝʜʝʥʽ ʫʨʦʢʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʢʦʣʝʢʪʠʚʥʦ-ʛʨʫʧʦʚʦʛʦ ʥʘʚʯʘʥʥʷ.  

ɼʠʥʘʤʽʢʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ ʪʘ ʟʤʽʥʠ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʫʯʥʽʚ ʧʨʦʩʣʽʜʢʦʚʘʥʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʠʩʴʤʦʚʠʭ ʨʦʙʽʪ, ʫʩʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, ʧʨʘʢʪʠʯʥʠʭ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʶ. 

ʈʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʫʨʦʢʽʚ ʧʦʤʽʪʥʦ 

ʟʨʽʩ. ʇʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟ 10% ʜʦ 28% . ʂʽʣʴʢʽʩʪʴ ʫʯʥʽʚ, ʱʦ ʤʘʶʪʴ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʟ 28% 

ʟʤʝʥʰʠʣʘʩʷ ʜʦ 14%. 58% ʫʯʥʽʚ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʚʯʘʶʪʴʩʷ ʥʘ ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ. 

ʋʯʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʧʦʯʘʪʢʦʚʠʡ ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʷʢ ʽ ʨʘʥʽʰʝ ʥʝ ʚʠʷʚʣʝʥʦ.  

ɼʠʥʘʤʽʢʫ ʟʤʽʥʠ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟ ʙʽʦʣʦʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 2. 

 

 

ʈʠʩ. 2. ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟ ʙʽʦʣʦʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʫʩʧʽʰʥʽʩʪʴ ʫʯʥʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʘʥʠʭ ʫʨʦʢʽʚ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʨʦʢʽʚ ʙʽʦʣʦʛʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ.  
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ʈʠʩ. 3. ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʨʽʚʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʫ ʭʦʜʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʤʝʪʦʜʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʚʪʦʨʥʝ ʘʥʢʝʪʫʚʘʥʥʷ ʫʯʥʽʚ (ʨʠʩ. 3). 

ɿʤʝʥʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʟ 34 % ʜʦ 17% ʪʘ ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ 

ʟ ʩʝʨʝʜʥʽʤ (52%) ʪʘ ʚʠʩʦʢʠʤ (31%) ʨʽʚʥʝʤ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʋ ʭʦʜʽ ʮʠʭ ʫʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ ʨʦʙʦʪʠ ʥʘ ʟʘʥʷʪʪʽ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʫʩʧʽʰʥʦʩʪʽ. ʊʘʢʠʡ ʚʠʩʥʦʚʦʢ ʟʨʦʙʣʝʥʦ ʥʘ 

ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʦʢ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʩʧʽʣʢʫʚʘʥʥʷ ʤʽʞ ʫʯʥʷʤʠ: ʚʦʥʠ ʦʙʤʽʥʶʶʪʴʩʷ 

ʮʽʢʘʚʦʶ, ʥʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʟ ʧʨʦʯʠʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. ʋ ʙʘʛʘʪʴʦʭ 

ʫʯʥʽʚ ʦʩʦʙʣʠʚʦ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʽ ʪʘʢʽ ʦʟʥʘʢʠ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ, ʷʢ ʛʣʠʙʠʥʘ 

ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʩʫʪʥʽʩʪʴ ʟʥʘʯʝʥʥʷ ʧʨʦʙʣʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫ 

ʜʦʩʷʛʥʝʥʥʽ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʫʩʚʽʜʦʤʣʝʥʽʩʪʴ ʟʥʘʯʫʱʦʩʪʽ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ 

ʢʦʣʝʢʪʠʯʥʦ-ʛʨʫʧʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʩʧʨʘʚʣʷʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʝʤʦʮʽʡʥʠʡ ʚʧʣʠʚ ʥʘ ʰʢʦʣʷʨʽʚ ʽ 

ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʪʘ ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʧʣʠʥʫʣʠ ʥʘ ʚʩʽʭ ʫʯʥʽʚ ʽ ʜʘʣʠ ʩʚʦʾ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʇʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʥʘʚʽʪʴ ʪʽ ʫʯʥʽ, ʷʢʽ ʤʘʶʪʴ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ ʥʝ ʟʘʣʠʰʠʣʠʩʷ ʙʘʡʜʫʞʠʤʠ ʜʦ ʚʠʚʯʝʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋʩʽ ʫʯʥʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʣʘʩʫ ʧʽʜ ʯʘʩ ʫʨʦʢʽʚ 

ʘʢʪʠʚʥʦ ʧʨʘʮʶʚʘʣʠ, ʟ ʮʽʢʘʚʽʩʪʶ ʩʘʤʦʩʪʽʡʥʦ ʜʽʟʥʘʚʘʣʠʩʷ ʥʦʚʽ ʬʘʢʪʠ ʪʘ ʧʦʜʽʾ, ʚʜʦʩʢʦʥʘʣʠʣʠ 

ʩʚʦʾ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟʣʘʛʦʜʞʝʥʠʤ ʢʦʣʝʢʪʠʚʦʤ, ʯʽʪʢʦ ʽ ʣʘʢʦʥʽʯʥʦ ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʚʽʜʧʦʚʽʜʴ, 

ʪʚʦʨʯʦ ʧʽʜʭʦʜʠʪʠ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ. ʎʝ ʜʦʚʦʜʠʪʴ, ʱʦ ʟʘʚʜʷʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʨʝʞʠʤʽ ʽʥʪʝʨʘʢʪʠʚʫ ʩʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʪʘʢʦʛʦ ʫʨʦʢʫ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ɺʩʝ ʟʘʟʥʘʯʝʥʝ ʜʘʻ ʟʤʦʛʫ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʢʦʣʝʢʪʠʯʥʦ-ʛʨʫʧʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʟʜʘʪʥʽ ʫʩʧʽʰʥʦ 

ʬʦʨʤʫʚʘʪʠ ʽʥʪʝʨʝʩ ʫʯʥʽʚ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʙʽʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ. ʉʣʽʜ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ 

ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʛʘʣʴʥʦʜʠʜʘʢʪʠʯʥʠʤ ʢʨʠʪʝʨʽʷʤ ʚʽʜʙʦʨʫ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ: 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʫ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ, ʜʦʩʪʫʧʥʽʩʪʴ, ʩʪʚʦʨʝʥʥʷ ʚ ʫʯʥʽʚ ʮʽʣʽʩʥʦʛʦ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʝʜʤʝʪ ʚʠʚʯʝʥʥʷ, ʝʤʦʮʽʡʥʘ ʥʘʩʠʯʝʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʦʱʦ.                        

ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʤʘʶʪʴ ʚʘʞʣʠʚʫ ʤʝʪʦʜʠʯʥʫ ʪʘ 

ʜʠʜʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ, ʷʢʦʶ ʧʦʪʨʽʙʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. 
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ʄʠʨʦʥʝʮ ʃ. ʇ., ʄʝʣʴʥʠʢ ʉ. ɸ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʣʣʝʢʪʠʚʥʦ-ʛʨʫʧʧʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ 

ʙʠʦʣʦʛʠʠ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ. 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ, ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ. 

ʈʘʩʢʨʳʪʘ ʨʦʣʴ ʠ ʤʝʩʪʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ, ʦʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʫʯʘʩʪʥʠʢʠ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʦʙʠʣʴʥʳ, ʦʪʢʨʳʪʳ ʠ ʘʢʪʠʚʥʳ. ʅʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʛʨʫʧʧʝ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʣʣʝʢʪʠʚʥʦ-ʛʨʫʧʧʦʚʦʛʦ ʦʙʫʯʝʥʠʷ: çʄʠʢʨʦʬʦʥè, çʅʝʟʘʢʦʥʯʝʥʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷè, çʄʦʟʛʦʚʦʡ ʰʪʫʨʤè, çʆʙʫʯʘʷ - ʫʯʫʩʴè (ʠʣʠ çʂʘʞʜʳʡ ʫʯʠʪ ʢʘʞʜʦʛʦè, ʠʣʠ 

çɹʨʦʫʥʦʚʩʢʦʝ ʜʚʠʞʝʥʠʝè), çɸʞʫʨʥʘʷ ʧʠʣʘè (çʄʦʟʘʠʢʘè, çɼʞʠʛ-ʩʦʫè), ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ, 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ (çɼʝʨʝʚʦ ʨʝʰʝʥʠʡè). ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 
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ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʢʦʣʣʝʢʪʠʚʥʦ-ʛʨʫʧʧʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʙʠʦʣʦʛʠʠ ʚ ʦʩʥʦʚʥʦʡ 

ʰʢʦʣʝ. ɺ ʭʦʜʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʥʦ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʚʳʰʝʥʠʠ 

ʫʨʦʚʥʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʢʦʣʣʝʢʪʠʚʥʦ-

ʛʨʫʧʧʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʰʢʦʣʴʥʠʢʦʚ 

ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʀʥʪʝʨʘʢʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʣʠʷʣʠ ʥʘ ʚʩʝʭ ʫʯʝʥʠʢʦʚ ʠ ʜʘʣʠ ʩʚʦʠ ʧʦʟʠʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʜʘʞʝ ʪʝ ʫʯʝʥʠʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʫʩʧʝʚʘʝʤʦʩʪʠ ʥʝ 

ʦʩʪʘʣʠʩʴ ʨʘʚʥʦʜʫʰʥʳʤʠ ʢ ʠʟʫʯʝʥʠʶ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʩʝ ʫʯʝʥʠʢʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʣʘʩʩʘ ʚʦ ʚʨʝʤʷ ʫʨʦʢʦʚ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʣʠ, ʩ ʠʥʪʝʨʝʩʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʫʟʥʘʚʘʣʠ ʥʦʚʳʝ ʬʘʢʪʳ ʠ ʩʦʙʳʪʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ ʩʚʦʠ ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʩʣʘʞʝʥʥʳʤ 

ʢʦʣʣʝʢʪʠʚʦʤ, ʯʝʪʢʦ ʠ ʣʘʢʦʥʠʯʥʦ ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʦʪʚʝʪ, ʪʚʦʨʯʝʩʢʠ ʧʦʜʭʦʜʠʪʴ ʢ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ, 

ʢʦʣʣʝʢʪʠʚʥʦ-ʛʨʫʧʧʦʚʦʝ ʦʙʫʯʝʥʠʝ, ʙʠʦʣʦʛʠʷ, ʦʩʥʦʚʥʘʷ ʰʢʦʣʘ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, 

ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʫʯʝʙʥʳʝ ʜʦʩʪʠʞʝʥʠʷ. 

 

Mironets L. P., Melnyk S. A. Methodical bases of the use of interactive collective-group 

learning methods in the process of teaching biology in the basic school. 

The article is devoted to the research of methodological foundations of the use of modern 

methods, in particular interactive, in the process of teaching biology in basic school. The role and 

place of interactive learning in the modern educational process is revealed, different approaches 

to the classification of interactive methods are described. It is researched that interactive methods 

are focused on the realization of cognitive interests and needs of the individual, therefore special 

attention is paid to organizing the process of effective communication in which the participants are 

more active. The most attention is focused on the group of interactive collective-group learning 

methods: çMicrophoneè, çInfinite sentencesè, çBrainstormingè, çLearning ï Learningè (or 

çEveryone Teaches Eachè, or çBruno movementè) çMosaicè, çJigsawè), situation analysis, 

problem solving (çDecision Treeè). The article also describes the methodological principles of the 

application of methods of group-group teaching in biology lessons in basic school. In the course of 

the pedagogical experiment, the effectiveness of the methodology of conducting lessons with the use 

of different methods of interactive learning was investigated and analyzed. The results of the 

experiment indicate an increase in the level of cognitive activity and educational achievement of 

students in the study of biology. According to the results of the experiment, it was concluded that 

interactive methods of collective-group learning exert a positive emotional influence on the pupils 

and contribute to the formation of the development of learning. Interactive technologies have 

influenced all students and have produced positive results. After conducting the experiment, even 

those students who have an average level of success did not remain indifferent to the study of the 

applied material. All students of the experimental class all the time worked actively with the interest 

of independent learning new facts and even improved their ability to work with a well-coordinated 

team clearly and concisely justify the answer creatively to solve problems. 

Key words: modern teaching methods, interactive methods, group-group teaching, biology, 

basic school, educational process, cognitive activity, educational achievements. 
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ʈʆʃʔ ʇʈɸʂʊʀʏʅʀʍ ʈʆɹɯʊ ʋ ʈɽɸʃɯɿɸʎɯɰ 

ʂʆʄʇɽʊɽʅʊʅɯʉʊʅʆɻʆ ʇʆʊɽʅʎɯɸʃʋ ʅɸɺʏɸʃʔʅʆɻʆ ʇʈɽɼʄɽʊʋ 

çɹɯʆʃʆɻɯʗè ɺ 6 ʂʃɸʉɯ ɿɸʂʃɸɼɯɺ ɿɸɻɸʃʔʅʆɰ ʉɽʈɽɼʅʔʆɰ ʆʉɺɯʊʀ 

 

ʋ ʩʪʘʪʪʽ ʦʧʠʩʘʥʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

ʨʦʙʽʪ ʟ ʙʽʦʣʦʛʽʾ ʫ ʰʦʩʪʦʤʫ ʢʣʘʩʽ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʂʣʽʪʠʥʘè. ʄʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ 

ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʜʠʜʘʢʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʫʯʥʽʚ 6 ʢʣʘʩʽʚ.  

ʆʧʠʩʘʥʦ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʷʢʽ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ˉ1: çɹʫʜʦʚʘ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ ʪʘ ʨʦʙʦʪʘ ʟ ʥʠʤè ï ʮʝ 

çʆʩʥʦʚʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢʘʭ ʽ ʪʝʭʥʦʣʦʛʽʷʭè ʪʘ çɯʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴè. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ˉ2: çɺʠʛʦʪʦʚʣʝʥʥʷ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ ʰʢʽʨʢʠ 

ʣʫʩʢʠ ʮʠʙʫʣʽ ʪʘ ʨʦʟʛʣʷʜ ʾʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʪʠʯʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘè ʫʯʥʽ ʟʛʘʜʫʶʪʴ, ʱʦ ʦʨʛʘʥʽʟʤʠ 

ʤʘʶʪʴ ʢʣʽʪʠʥʥʫ ʙʫʜʦʚʫ ʽ ʨʦʙʣʷʪʴ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʢʣʽʪʠʥʘ ʙʫʣʘ ʚʽʜʢʨʠʪʘ ʟʘʚʜʷʢʠ 

ʚʠʥʘʭʦʜʫ ʤʽʢʨʦʩʢʦʧʘ, ʘ ʮʝʡ ʤʦʤʝʥʪ ʻ ʬʦʨʤʫʚʘʥʥʷʤ ʧʝʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ, ʷʢ ʩʢʣʘʜʦʚʦʾ 

ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ 

çʂʣʽʪʠʥʘè ʚ 6 ʢʣʘʩʽ.  

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʫʯʥʽ ʚʠʢʦʥʫʶʪʴ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡ ʫ ʙʨʠʛʘʜʽ 

ʟ ʜʚʦʭ ʫʯʥʽʚ (ʦʜʠʥ ʤʽʢʨʦʩʢʦʧ ʥʘ ʩʪʽʣ). ʎʝ ʢʨʘʱʝ, ʥʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʘʜʞʝ 

ʪʘʢ ʨʝʘʣʽʟʫʻʪʴʩʷ çʫʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʽʚ ʽ 

ʧʨʦʝʢʪʽʚè ʎʝ ʦʜʥʝ ʟ ʫʤʽʥʴ ʟ ʢʦʤʧʣʝʢʩʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ çʉʦʮʽʘʣʴʥʘ ʽ 

ʛʨʦʤʘʜʷʥʩʴʢʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽè. 

ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʨʦʟʛʣʷʥʫʪʠʭ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʫʯʥʽ ʥʘʙʫʚʘʶʪʴ ʫʤʽʥʥʷ: ʨʦʟʧʽʟʥʘʚʘʪʠ ʥʘ 

ʤʽʢʨʦʧʨʝʧʘʨʘʪʘʭ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ʾʭʥʽ ʩʢʣʘʜʦʚʽ; ʥʘʣʘʰʪʫʚʘʪʠ ʰʢʽʣʴʥʠʡ ʦʧʪʠʯʥʠʡ 

ʤʽʢʨʦʩʢʦʧ ʪʘ ʦʪʨʠʤʘʪʠ ʯʽʪʢʝ ʟʦʙʨʘʞʝʥʥʷ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʦʙôʻʢʪʘ; ʚʠʛʦʪʦʚʣʷʪʠ ʧʨʦʩʪʽ 

ʤʽʢʨʦʧʨʝʧʘʨʘʪʠ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ; ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʘʚʠʣ ʨʦʙʦʪʠ ʟ ʤʽʢʨʦʩʢʦʧʦʤ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ; ʚʤʽʪʠ ʩʘʤʦʩʪʽʡʥʦ ʚʠʛʦʪʦʚʠʪʠ ʤʽʢʨʦʧʨʝʧʘʨʘʪ ʰʢʽʨʢʠ ʮʠʙʫʣʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʦʩʥʦʚʥʘ ʰʢʦʣʘ, ʙʽʦʣʦʛʽʷ, ʧʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ, 

ʙʽʦʣʦʛʽʯʥʽ ʧʦʥʷʪʪʷ, ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, ʚʯʠʪʝʣʴ ʙʽʦʣʦʛʽʾ, ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʂʦʤʧʝʪʝʥʪʥʽʩʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʘʢʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ ʷʢ 

ʙʽʦʣʦʛʽʷ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʥʘʙʫʪʠʭ ʟʥʘʥʴ, ʩʬʦʨʤʦʚʘʥʠʭ ʫʤʽʥʴ ʪʘ ʩʪʘʚʣʝʥʥʷ ʜʦ ʦʙôʻʢʪʽʚ ʞʠʚʦʾ 

ʧʨʠʨʦʜʠ [1]. ʉʧʝʮʠʬʽʢʘ ʜʘʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʝʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʦʥʪʘʢʪʫ 

ʟ ʧʨʠʨʦʜʥʠʤʠ ʷʚʠʱʘʤʠ, ʝʢʩʢʫʨʩʽʡ, ʧʨʘʢʪʠʯʥʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ, ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ 

ʜʦʩʣʽʜʽʚ ʡʦʛʦ ʨʝʘʣʽʟʫʚʘʪʠ ʥʝʤʦʞʣʠʚʦ. 

ɺ ʰʦʩʪʦʤʫ ʢʣʘʩʽ ʥʘ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʾ ʥʘʢʣʘʜʘʶʪʴʩʷ ʪʘʢʦʞ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʩʠʭʽʢʠ 

ʧʽʜʣʽʪʢʽʚ. ɸʜʞʝ ʚ ʮʝʡ ʧʝʨʽʦʜ, ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʨʝʘʣʴʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʧʨʝʜʤʝʪʥʦ-ʦʙʨʘʟʥʦʛʦ ʤʠʩʣʝʥʥʷ [6]. ʇʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ ʚ 

ʮʴʦʤʫ ʩʝʥʩʽ ï ʦʧʪʠʤʘʣʴʥʘ ʬʦʨʤʘ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʩʫʯʘʩʥʽʡ ʧʝʜʘʛʦʛʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʞʝ ʪʨʠʚʘʣʠʡ ʯʘʩ 

ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʩʧʦʩʦʙʠ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʽʟʥʠʭ ʰʢʽʣʴʥʠʭ 
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ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ ʯʠʩʝʣʴʥʠʤʠ ʚʽʪʯʠʟʥʷʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʚʞʝ ʚʠʟʥʘʯʝʥʽ 

ʢʣʶʯʦʚʽ ʦʩʚʽʪʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʢʦʞʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ [2, 3, 4, 5, 7]. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʧʽʜʭʦʜʽʚ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ 

çɹʽʦʣʦʛʽʷè ʚ 6-9 ʢʣʘʩʘʭ. 

ʊʦʤʫ ʤʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʜʠʜʘʢʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʘʢʪʠʯʥʠʭ 

ʨʦʙʽʪ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʫʯʥʽʚ 6 ʢʣʘʩʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ 

çʂʣʽʪʠʥʘè. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʜʥʘ ʽʟ ʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ çɹʽʦʣʦʛʽʷè ʚ 6 ʢʣʘʩʽ ï 

çʂʣʽʪʠʥʘè ʥʘʜʘʻ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʧʨʠ ʾʾ ʚʠʚʯʝʥʥʽ. ʐʢʽʣʴʥʘ 

ʧʨʦʛʨʘʤʘ ʟ ʙʽʦʣʦʛʽʾ ʜʣʷ 6 ʢʣʘʩʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʚ ʜʘʥʽʡ ʪʝʤʽ ʜʚʦʭ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ. 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ1: çɹʫʜʦʚʘ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ ʪʘ ʨʦʙʦʪʘ ʟ ʥʠʤè. ɻʦʣʦʚʥʽ 

ʩʢʣʘʜʦʚʽ ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʷʢʽ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʘʥʦʾ 

ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ï ʮʝ çʆʩʥʦʚʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢʘʭ ʽ ʪʝʭʥʦʣʦʛʽʷʭè ʪʘ 

çɯʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴè. 

ɺʠʢʦʥʘʥʥʶ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʧʝʨʝʜʫʻ ʚʩʪʫʧʥʘ ʙʝʩʽʜʘ ʚʯʠʪʝʣʷ ʟ ʫʯʥʷʤʠ. ʇʽʜ ʯʘʩ ʙʝʩʽʜʠ 

ʚʯʠʪʝʣʴ ʩʪʘʚʠʪʴ ʟʘʧʠʪʘʥʥʷ, ʨʦʟʚôʷʟʘʥʥʷ ʷʢʠʭ ʧʨʦʩʫʚʘʪʠʤʝ ʫʯʥʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚ ʥʠʭ 

ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ.  

ɺʯʠʪʝʣɹ ʜʘʻ ʚʠʟʥʘʯʝʥʥʷ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʫ ʷʢ ʦʧʪʠʯʥʦʛʦ ʧʨʠʣʘʜʫ ʽ ʟʘʜʘʻ ʧʝʨʰʝ 

ʧʠʪʘʥʥʷ: ʥʘʚʽʱʦ ʧʦʪʨʽʙʥʽ ʪʘʢʽ ʧʨʠʣʘʜʠ? ɸʜʞʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʨʫ ʣʶʜʠʥʘ ʤʦʞʝ ʙʘʯʠʪʠ ʪʽ 

ʦʙôʻʢʪʠ ʪʘ ʧʨʝʜʤʝʪʠ, ʱʦ ʥʘʩ ʦʪʦʯʫʶʪʴ ʽ ʮʽʢʘʚʣʷʪʴ. ʋʯʥʽ ʚʽʜʧʦʚʽʜʘʶʪʴ, ʱʦ ʧʨʠʣʘʜ 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʦʛʦ, ʱʦ ʤʠ ʥʝ ʤʦʞʝʤʦ ʧʦʙʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʰʠʭ ʦʯʝʡ.                  

ʎʝʡ ʚʠʩʥʦʚʦʢ ʪʘ ʩʘʤʘ ʧʦʷʚʘ ʥʘ ʫʨʦʮʽ ʙʽʦʣʦʛʽʾ ʤʽʢʨʦʩʢʦʧʫ ʛʦʚʦʨʠʪʴ ʜʽʪʷʤ ʧʨʦ ʪʝ, ʱʦ ʚʠʚʯʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʣʘʩʥʠʭ ʦʨʛʘʥʽʚ ʯʫʪʪʷ.                   

ʊʘʢ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚʤʽʥʥʷ çʰʫʢʘʪʠ, ʦʙʨʦʙʣʷʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʶʯʠ ʾʾè [1]. ɸʜʞʝ ʜʽʪʠ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʟʦʨʦʚʦʛʦ 

ʘʥʘʣʽʟʘʪʦʨʫ ʣʶʜʠʥʠ, ʥʘʚʦʜʷʪʴ ʧʨʠʢʣʘʜʠ ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʽ 

ʨʦʟʫʤʽʶʪʴ, ʱʦ ʥʝ ʚʩʽ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʥʘʥʥʷʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟ ʜʦʧʦʤʦʛʦʶ 

ʚʣʘʩʥʦʛʦ ʟʦʨʫ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʚ ʯʫʪʪʷ. 

ʇʽʩʣʷ ʚʠʢʣʘʜʝʥʥʷ ʚʯʠʪʝʣʝʤ ʤʝʪʠ ʫʨʦʢʫ ï ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʙʫʜʦʚʦʶ ʤʽʢʨʦʩʢʦʧʘ ʪʘ 

ʟʘʩʚʦʻʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʘʚʠʣ ʨʦʙʦʪʠ ʟ ʥʠʤ, ʫʯʥʽ ʧʨʠʩʪʫʧʘʶʪʴ ʜʦ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ 

ʧʨʠʣʘʜʫ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʯʠʪʝʣʶ ʚʘʞʣʠʚʦ ʥʝ ʧʨʦʩʪʦ ʥʘʟʠʚʘʪʠ ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ ʤʽʢʨʦʩʢʦʧʫ, 

ʘ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʧʦʷʩʥʶʚʘʪʠ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ. ʇʦʚôʷʟʫʶʯʠ ʬʦʨʤʫ, 

ʨʦʟʪʘʰʫʚʘʥʥʷ, ʨʦʟʤʽʨʠ ʜʝʪʘʣʝʡ ʟ ʾʭ ʥʘʟʚʦʶ ʪʘ ʢʦʥʢʨʝʪʥʦʶ ʬʫʥʢʮʽʻʶ ʧʽʜ ʯʘʩ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʠʨʦʜʥʦʛʦ ʦʙôʻʢʪʫ, ʚ ʫʯʥʽʚ ʬʦʨʤʫʻʪʴʩʷ ʚʤʽʥʥʷ çʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʟʘ ʜʦʚʢʽʣʣʷʤ, ʷʚʠʱʘʤʠ ʡ ʧʨʦʮʝʩʘʤʠ ʞʠʚʦʾ ʧʨʠʨʦʜʠè [1]. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 

ʟʘʩʚʦʻʥʥʽ ʪʝʨʤʽʥʫ çʦʩʥʦʚʘè - ʰʠʨʦʢʘ ʚʘʞʢʘ ʯʘʩʪʠʥʘ ʤʽʢʨʦʩʢʦʧʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʥʝʨʫʭʦʤʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʠʣʘʜʫ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʥʠʤ, ʤʦʞʥʘ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʞʠʪʪʻʚʦʛʦ ʜʦʩʚʽʜʫ ʜʽʪʝʡ, 

ʷʢʽ ʙʘʯʠʣʠ ʟʦʙʨʘʞʝʥʥʷ ʥʝʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʚ ʨʫʩʽ. 

ɯʱʝ ʦʜʥʠʤ ʩʫʪʪʻʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ʪʝ, ʱʦ ʪʝʨʤʽʥʠ, ʷʢʠʤʠ ʧʦʟʥʘʯʘʶʪʴ ʜʝʷʢʽ ʯʘʩʪʠʥʠ 

ʤʽʢʨʦʩʢʦʧʫ, ʤʘʶʪʴ ʽʥʰʦʤʦʚʥʝ ʧʦʭʦʜʞʝʥʥʷ ï çʪʫʙʫʩè, çʦʢʫʣʷʨè, çʦʙôʻʢʪʠʚè. ɺʩʽ ʚʦʥʠ ʤʘʶʪʴ 

ʣʘʪʠʥʩʴʢʝ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʟʘʨʘʟ ʻ ʩʢʣʘʜʦʚʠʤʠ ʥʽʤʝʮʴʢʦʾ (ʪʫʙʫʩ) ʪʘ ʬʨʘʥʮʫʟʴʢʦʾ ʤʦʚ (ʦʙôʻʢʪʠʚ, 

ʦʢʫʣʷʨ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʫʯʥʽ ʥʘʙʫʚʘʶʪʴ ʫʤʽʥʥʷ çʜʦʨʝʯʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʦʣʦʛʽʯʥʽ ʧʦʥʷʪʪʷ ʪʘ ʥʘʡʫʞʠʚʘʥʽʰʽ ʪʝʨʤʽʥʠ ʚ ʫʩʥʠʭ ʯʠ ʧʠʩʴʤʦʚʠʭ ʪʝʢʩʪʘʭ, 

ʯʠʪʘʪʠ ʡ ʪʣʫʤʘʯʠʪʠ ʙʽʦʣʦʛʽʯʥʫ ʥʦʤʝʥʢʣʘʪʫʨʫ ʡ ʪʝʨʤʽʥʦʣʦʛʽʶ ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶè. ʎʝ ʦʜʥʝ ʽʟ 

ʫʤʽʥʴ ʟ ʢʦʤʧʣʝʢʩʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ çʉʧʽʣʢʫʚʘʥʥʷ ʽʥʦʟʝʤʥʠʤʠ ʤʦʚʘʤʠè [1]. 

ʇ̔ʩʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʠʣʘʜʦʤ ʪʘ ʟʥʘʯʝʥʥʷʤ ʡʦʛʦ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ, ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʷʩʥʠʪʠ ʩʘʤ ʪʝʨʤʽʥ çʤʽʢʨʦʩʢʦʧè ï ʩʚʽʪʣʦʚʠʡ, ʪʘ ʟôʷʩʫʚʘʪʠ ʨʦʣʴ ʩʚʽʪʣʘ ʚ 

ʤʽʢʨʦʩʢʦʧʽʾ ʟʘʛʘʣʦʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʞʝʨʝʣʘ ʦʩʚʽʪʣʝʥʥʷ ʚʠʤʘʛʘʻ ʢʦʨʦʪʢʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ 

ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʟ ʢʣʘʩʦʤ ʽ ʟʥʘʭʦʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʥʘʩʪʫʧʥʽ ʟʘʧʠʪʘʥʥʷ. 

ʅʘʚʽʱʦ ʜʦʜʘʪʢʦʚʝ ʦʩʚʽʪʣʝʥʥʷ ʚʟʘʛʘʣʽ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʩʢʦʧʘ? ʏʠ ʤʦʞʥʘ 

ʚʠʚʯʠʪʠ ʜʨʽʙʥʽ ʩʪʨʫʢʪʫʨʠ ʙʝʟ ʦʩʚʽʪʣʝʥʥʷ? ʅʽ, ʪʦʤʫ, ʱʦ ʩʦʥʷʯʥʝ ʘʙʦ ʰʪʫʯʥʝ ʩʚʽʪʣʦ ʻ ʜʞʝʨʝʣʦʤ 
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ʝʥʝʨʛʽʾ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʮʝʩʫ ʟʙʽʣʴʰʝʥʥʷ. ʉʘʤʝ ʯʝʨʝʟ ʮʝ ʤʽʢʨʦʩʢʦʧ ʥʘʟʠʚʘʶʪʴ 

ʷʢʠʤ? ʊʘʢ, ʩʚʽʪʣʦʚʠʤ.  

ɺʽʜʧʦʚʽʜʽ ʥʘ ʮʽ ʧʠʪʘʥʥʷ, ʟʥʘʡʜʝʥʽ ʽ ʦʟʚʫʯʝʥʽ ʫʯʥʷʤʠ ʟ ʜʦʧʦʤʦʛʦʶ ʚʯʠʪʝʣʷ ʻ ʪʠʧʦʚʠʤ 

ʧʨʠʢʣʘʜʦʤ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ, ʘʜʞʝ ʨʦʟʫʤʽʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʚʽʪʣʘ, ʭʦʯ ʽ ʥʘ ʪʘʢʦʤʫ 

ʧʨʦʩʪʦʤʫ ʨʽʚʥʽ ï ʮʝ ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʦʣʽ ʬʽʟʠʯʥʦʛʦ ʷʚʠʱʘ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʙôʻʢʪʽʚ. ɼʘʥʘ ʧʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ʥʘʜʘʻ ʚʽʜʤʽʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʟʚôʷʟʢʽʚ ʟ ʽʥʰʠʤʠ 

ʥʘʚʯʘʣʴʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ. 

ɺʠʚʯʘʶʯʠ ʙʫʜʦʚʫ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʫ ʜʦʮʽʣʴʥʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʽʱʝ ʦʜʥʦʛʦ ʚʠʜʫ 

ʤʽʢʨʦʩʢʦʧʽʚ ï ʝʣʝʢʪʨʦʥʥʦʛʦ. ʅʘ ʟʘʧʠʪʘʥʥʷ: ʷʢʽ ʱʝ ʥʘʟʚʠ ʤʽʢʨʦʩʢʦʧʽʚ ʚʠ ʟʥʘʻʪʝ, ʙʽʣʴʰʽʩʪʴ 

ʫʯʥʽʚ ʥʘʟʠʚʘʶʪʴ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ. ʏʦʤʫ ʚʦʥʠ ʪʘʢ ʥʘʟʠʚʘʶʪʴʩʷ? ʊʝʧʝʨ ʫʯʥʽ ʥʝ ʧʨʦʩʪʦ 

ʟʛʘʜʫʶʪʴ ʟʥʘʡʦʤʠʡ ʪʝʨʤʽʥ, ʘ ʧʦ ʘʥʘʣʦʛʽʾ ʟʽ ʩʚʽʪʣʦʚʠʤ ʤʽʢʨʦʩʢʦʧʦʤ ʦʧʝʨʫʶʪʴ ʥʘʩʪʫʧʥʦʶ 

ʪʝʟʦʶ: ʪʦʤʫ, ʱʦ ʚ ʮʠʭ ʤʽʢʨʦʩʢʦʧʘʭ ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʞʝ ʥʝ ʩʚʽʪʣʦ,  

ʘ ʝʣʝʢʪʨʦʥʠ.  

ʆʩʦʙʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʫ ʚʯʠʪʝʣʴ ʟôʷʩʦʚʫʻ ʯʝʨʝʟ ʥʘʩʪʫʧʥʠʡ 

ʜʽʘʣʦʛ. ï ʏʦʤʫ ʚʟʘʛʘʣʽ ʟôʷʚʠʣʠʩʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʣʝʢʪʨʦʥʥʽ ʤʽʢʨʦʩʢʦʧʠ, ʷʢʱʦ ʻ ʩʚʽʪʣʦʚʽ? 

ɼʦʢʠ ʩʚʽʪʣʦʚʠʡ ʤʽʢʨʦʩʢʦʧ ʟʘʜʦʚʦʣʴʥʷʚ ʚʠʤʦʛʠ ʜʦʩʣʽʜʥʠʢʽʚ ʟ ʚʠʚʯʝʥʥʷ ʢʣʽʪʠʥ, ʜʦʪʠ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ. ʂʦʣʠ ʧʦʯʘʣʦʩʴ ʚʠʚʯʝʥʥʷ ʦʙôʻʢʪʽʚ, ʜʨʽʙʥʽʰʠʭ ʟʘ ʢʣʽʪʠʥʫ (ʥʘʧʨʠʢʣʘʜ 

ʤʝʤʙʨʘʥʠ), ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʚ ʽʥʰʦʤʫ ʜʞʝʨʝʣʽ ʝʥʝʨʛʽʾ, ʷʢʝ ʙ ʟʘʙʝʟʧʝʯʠʣʦ ʙʽʣʴʰʫ ʨʦʟʜʽʣʴʥʫ 

ʟʜʘʪʥʽʩʪʴ.  

ɺʽʜʙʫʚʘʻʪʴʩʷ ʦʩʤʠʩʣʝʥʥʷ ʫʯʥʷʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ 

ʥʘʚʢʦʣʦ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʠʯʥʠʭ ʪʝʨʤʽʥʽʚ ʥʘ ʦʩʥʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ. 

ʅʘʚʝʜʝʥʠʡ ʧʨʠʢʣʘʜ - ʥʝʚʝʣʠʢʠʡ ʝʣʝʤʝʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʦʜʥʦʛʦ ʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ: çʫʩʚʽʜʦʤʣʝʥʥʷ 

ʮʽʣʽʩʥʦʩʪʽ ʧʨʠʨʦʜʠ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʾʾ ʦʙôʻʢʪʽʚ ʪʘ ʷʚʠʱè [1]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʟôʷʚʣʷʻʪʴʩʷ ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʛʣʠʙʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʦʚʠ ʢʣʽʪʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʧʨʠʣʘʜʽʚ 

(ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ) ʪʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʻ ʦʜʥʠʤ ʽʟ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʜʘʥʦʾ ʪʝʤʠ [1]. 

ʅʘʜʘʣʽ ʫʯʥʽ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʧʨʘʚʠʣʘʤʠ ʨʦʙʦʪʠ ʟʽ ʩʚʽʪʣʦʚʠʤ ʤʽʢʨʦʩʢʦʧʦʤ. ɼʦʧʦʤʦʛʘ 

ʚʯʠʪʝʣʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʯʝʨʝʟ ʟʘʧʠʪʘʥʥʷ ʪʘ ʘʨʛʫʤʝʥʪʘʮʽʶ ʚʽʜʧʦʚʽʜʝʡ, ʫʯʥʽ ʟʨʦʟʫʤʽʣʠ 

ʜʦʮʽʣʴʥʽʩʪʴ, ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʪʘʢʦʛʦ ʧʨʘʚʠʣʘ, ʘ ʥʝ ʧʨʦʩʪʦ ʟʘʧʘʤôʷʪʦʚʫʚʘʣʠ ʾʭ. ʅʘʧʨʠʢʣʘʜ: 

ʯʦʤʫ ʧʨʠ ʧʝʨʝʥʦʩʽ ʤʽʢʨʦʩʢʦʧʘ ʦʜʥʫ ʨʫʢʫ ʨʦʟʤʽʱʫʶʪʴ ʧʽʜ ʢʦʨʧʫʩʦʤ? ʏʦʤʫ ʥʝ ʤʦʞʥʘ ʩʠʣʴʥʦ 

ʥʘʭʠʣʷʪʠ ʤʽʢʨʦʩʢʦʧ ʽ ʪ.ʽ. ʊʘʢ ʟʜʦʙʫʚʘʻʪʴʩʷ ʚʤʽʥʥʷ çʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʘʚʠʣ ʨʦʙʦʪʠ ʟ 

ʤʽʢʨʦʩʢʦʧʦʤ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤè [1].  

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ2: çɺʠʛʦʪʦʚʣʝʥʥʷ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ ʰʢʽʨʢʠ ʣʫʩʢʠ ʮʠʙʫʣʽ ʪʘ ʨʦʟʛʣʷʜ 

ʾʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʪʠʯʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘè. ɹʘʞʘʥʦ ʮʶ ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ʧʨʦʚʦʜʠʪʠ ʚʞʝ ʥʘ 

ʥʘʩʪʫʧʥʦʤʫ ʫʨʦʮʽ ʧʽʩʣʷ ʧʝʨʰʦʾ, ʘʜʞʝ ʫʯʥʽ ʚʞʝ ʟʥʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ ʽ 

ʪʘʢʠʤ ʯʠʥʦʤ ʬʘʢʪʠʯʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʘʚʠʣ ʨʦʙʦʪʠ ʟ ʤʽʢʨʦʩʢʦʧʦʤ.  

ɺʩʪʫʧʥʫ ʙʝʩʽʜʫ ʜʦʮʽʣʴʥʦ ʧʦʙʫʜʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɺʯʠʪʝʣʴ ʬʦʨʤʫʣʶʻ ʥʘʩʪʫʧʥʽ 

ʟʘʧʠʪʘʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʡʪʠ ʚʽʜ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʤʽʢʨʦʩʢʦʧ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ 

ʦʨʛʘʥʽʟʤʽʚ. ʄʠ ʟ ʚʘʤʠ ʦʟʥʘʡʦʤʠʣʠʩʴ ʟ ʙʫʜʦʚʦʶ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ. ʅʘ ʚʘʰʫ ʜʫʤʢʫ, ʷʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʮʴʦʛʦ ʧʨʠʣʘʜʫ? ʑʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʽ ʚʠʚʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʫ?                   

ʗʢʽ ʦʙôʻʢʪʠ ʜʦʩʪʫʧʥʽ ʜʣʷ ʮʴʦʛʦ ʧʨʠʣʘʜʫ? 

ʋʯʥʽ ʟʛʘʜʫʶʪʴ, ʱʦ ʦʨʛʘʥʽʟʤʠ ʤʘʶʪʴ ʢʣʽʪʠʥʥʫ ʙʫʜʦʚʫ ʽ ʨʦʙʣʷʪʴ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ 

ʢʣʽʪʠʥʘ ʙʫʣʘ ʚʽʜʢʨʠʪʘ ʟʘʚʜʷʢʠ ʚʠʥʘʭʦʜʫ ʤʽʢʨʦʩʢʦʧʘ, ʘ ʮʝʡ ʤʦʤʝʥʪ ʻ ʬʦʨʤʫʚʘʥʥʷʤ ʧʝʚʥʦʛʦ 

ʩʪʘʚʣʝʥʥʷ, ʷʢ ʩʢʣʘʜʦʚʦʾ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʧʽʜ 

ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʂʣʽʪʠʥʘè ʚ 6 ʢʣʘʩʽ [1]. 

ɼʘʣʽ ʚʘʞʣʠʚʦ ʧʝʨʝʡʪʠ ʚʽʜ ʢʦʥʩʪʘʪʘʮʽʾ ʢʣʽʪʠʥʥʦʾ ʙʫʜʦʚʠ ʜʦ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʥʘʧʦʚʥʝʥʥʷ. ɺ ʮʴʦʤʫ ʨʦʟʫʤʽʥʥʽ ʜʘʥʘ ʧʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ʤʘʻ ʚʝʣʠʢʽ ʧʝʨʝʚʘʛʠ, ʘʜʞʝ ʦʙôʻʢʪ 

ʜʦʩʣʽʜʞʝʥʥʷ ï ʢʣʽʪʠʥʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʤʘʻ ʩʚʦʻ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, 

ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʾʾ ʙʫʜʦʚʽ. ɼʘʣʽ ʙʝʩʽʜʘ ʟ ʫʯʥʷʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʪʘʢʽ ʟʘʧʠʪʘʥʥʷ. ʅʘʚʽʱʦ 

ʟʥʘʪʠ ʚʥʫʪʨʽʰʥʶ ʙʫʜʦʚʫ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ ʘʙʦ ʽʥʰʠʭ ʦʨʛʘʥʽʟʤʽʚ? ʑʦ ʥʘʤ ʜʘʩʪʴ ʟʥʘʥʥʷ ʪʘʢʦʾ 
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ʙʫʜʦʚʠ? ʄʦʞʣʠʚʦ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ ʤʘʪʠ ʫʷʚʣʝʥʥʷ ʟ ʤʦʨʬʦʣʦʛʽʾ ï ʟʦʚʥʽʰʥʴʦʾ ʙʫʜʦʚʠ 

ʦʨʛʘʥʽʟʤʽʚ? ʈʘʟʘʤ ʟ ʚʯʠʪʝʣʝʤ ʫʯʥʽ ʥʘʚʦʜʷʪʴ ʧʨʠʢʣʘʜʠ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥʥʦʾ ʢʣʽʪʠʥʠ 

(ʢʣʽʪʠʥʥʘ ʩʪʽʥʢʘ, ʚʘʢʫʦʣʴ, ʭʣʦʨʦʧʣʘʩʪʠ) ʪʘ ʧʦʚôʷʟʫʶʪʴ ʾʭ ʽʩʥʫʚʘʥʥʷ ʟ ʧʨʠʢʨʽʧʣʝʥʠʤ ʩʧʦʩʦʙʦʤ 

ʞʠʪʪʷ ʨʦʩʣʠʥʠ, ʥʝʦʙʭʽʜʥʽʩʪʶ ʽʩʥʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʦʧʦʨʥʦʾ ʩʠʩʪʝʤʠ ʽ, ʚ ʢʽʥʮʽ ʢʽʥʮʽʚ, ʟ 

ʘʚʪʦʪʨʦʬʥʠʤ ʪʠʧʦʤ ʞʠʚʣʝʥʥʷ. ʊʫʪ ʞʝ ʤʦʞʥʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʤʦʜʝʣʴ ʘʙʦ ʤʘʣʶʥʦʢ 

ʪʚʘʨʠʥʥʦʾ ʢʣʽʪʠʥʠ, ʫ ʷʢʦʾ ʜʘʥʽ ʦʨʛʘʥʦʾʜʠ ʚʽʜʩʫʪʥʽ ʽ ʟʘ ʘʥʘʣʦʛʽʻʶ ʚʠʡʪʠ ʥʘ ʨʫʭʣʠʚʠʡ ʩʧʦʩʽʙ 

ʞʠʪʪʷ ʪʘ ʪʠʧ ʞʠʚʣʝʥʥʷ ʪʚʘʨʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʧʦʚʥʝʥʥʷ ʚʞʝ ʚʽʜʦʤʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ ʢʣʽʪʠʥ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʙʽʦʣʦʛʽʯʥʠʤ ʟʤʽʩʪʦʤ. ʎʝ ʽ ʻ 

ʧʦʚʥʦʮʽʥʥʽ ʟʥʘʥʥʷ, ʢʦʣʠ ʫʯʥʽ ʥʘʚʦʜʷʪʴ ʧʨʠʢʣʘʜʠ ʦʨʛʘʥʦʾʜʽʚ, ʧʦʨʽʚʥʶʶʪʴ ʙʫʜʦʚʫ ʨʦʩʣʠʥʥʦʾ 

ʪʘ ʪʚʘʨʠʥʥʦʾ ʢʣʽʪʠʥʠ.  

ʊʝʧʝʨ ʻ  ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʪʘ ʨʦʟʫʤʽʥʥʷ ʫʯʥʷʤʠ ʪʦʛʦ, ʷʢʽ 

ʢʣʽʪʠʥʥʽ ʩʪʨʫʢʪʫʨʠ ʚʦʥʠ ʧʦʙʘʯʘʪʴ ʚ ʤʽʢʨʦʩʢʦʧ ʽ ʜʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ, ʬʦʨʤʫʣʶʶʪʴʩʷ ʤʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʫʯʥʽ ʚʠʢʦʥʫʶʪʴ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡ, ʧʽʜ ʯʘʩ 

ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʫʤʽʥʥʷ ʚʠʛʦʪʦʚʣʷʪʠ ʧʨʦʩʪʽ ʤʽʢʨʦʧʨʝʧʘʨʘʪʠ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ [1]. ɿʘʟʚʠʯʘʡ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʚʯʠʪʝʣʽ ʬʦʨʤʫʶʪʴ ʙʨʠʛʘʜʫ ʟ ʜʚʦʭ ʫʯʥʽʚ (ʦʜʠʥ ʤʽʢʨʦʩʢʦʧ ʥʘ ʩʪʽʣ). 

ʎʝ ʢʨʘʱʝ, ʥʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʘʜʞʝ ʪʘʢ ʨʝʘʣʽʟʫʻʪʴʩʷ çʫʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ 

ʚ ʢʦʤʘʥʜʽ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʽʚ ʽ ʧʨʦʝʢʪʽʚè ʎʝ ʦʜʥʝ ʟ ʫʤʽʥʴ ʟ ʢʦʤʧʣʝʢʩʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ çʉʦʮʽʘʣʴʥʘ ʽ ʛʨʦʤʘʜʷʥʩʴʢʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽè [1]. 

ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʨʦʟʛʣʷʥʫʪʠʭ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʫʯʥʽ ʥʘʙʫʚʘʶʪʴ ʫʤʽʥʥʷ: 

- ʨʦʟʧʽʟʥʘʚʘʪʠ ʥʘ ʤʽʢʨʦʧʨʝʧʘʨʘʪʘʭ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ʾʭʥʽ ʩʢʣʘʜʦʚʽ;  

- ʥʘʣʘʰʪʫʚʘʪʠ ʰʢʽʣʴʥʠʡ ʦʧʪʠʯʥʠʡ ʤʽʢʨʦʩʢʦʧ ʪʘ ʦʪʨʠʤʘʪʠ ʯʽʪʢʝ ʟʦʙʨʘʞʝʥʥʷ 

ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʦʙôʻʢʪʘ; 

- ʚʠʛʦʪʦʚʣʷʪʠ ʧʨʦʩʪʽ ʤʽʢʨʦʧʨʝʧʘʨʘʪʠ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ; 

- ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʘʚʠʣ ʨʦʙʦʪʠ ʟ ʤʽʢʨʦʩʢʦʧʦʤ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ; 

- ʚʤʽʪʠ ʩʘʤʦʩʪʽʡʥʦ ʚʠʛʦʪʦʚʠʪʠ ʤʽʢʨʦʧʨʝʧʘʨʘʪ ʰʢʽʨʢʠ ʮʠʙʫʣʽ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʬʦʨʤʫʚʘʥʥʷ ʚʩʽʭ ʧʝʨʝʣʽʯʝʥʠʭ ʫʤʽʥʴ ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʘʤʝ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ. ɺ ʮʴʦʤʫ ʽ ʧʦʣʷʛʘʻ ʾʭ ʨʦʣʴ ʫ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ çɹʽʦʣʦʛʽʷè ʚ 6 ʢʣʘʩʽ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʫʪʴ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʧʦʰʫʢ ʰʣʷʭʽʚ ʥʘʡʢʨʘʱʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ çɹʽʦʣʦʛʽʷè ʚ 

6-9 ʢʣʘʩʘʭ. 
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ʄʦʩʢʘʣʝʥʢʦ ʅ. ʇ., ɺʘʢʘʣ ɸ. ʇ., ʄʠʨʦʥʝʮ ʃ. ʇ. ʈʦʣʴ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ çɹʠʦʣʦʛʠʷè ʚ 6 ʢʣʘʩʩʝ. 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʙʠʦʣʦʛʠʠ ʚ ʰʝʩʪʦʤ ʢʣʘʩʩʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çʂʣʝʪʢʘè. ʎʝʣʴ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ ʠʟʫʯʝʥʠʠ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʝʜʤʝʪʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʘʱʠʭʩʷ 6 ʢʣʘʩʩʦʚ. 

ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ˉ1 çʉʪʨʦʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʠ 

ʨʘʙʦʪʘ ʩ ʥʠʤè ï ʵʪʦ çʆʩʥʦʚʥʳʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ ʠ ʪʝʭʥʦʣʦʛʠʷʭè ʠ 

çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʮʠʬʨʦʚʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴè. 

ɺʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ˉ2: çʀʟʛʦʪʦʚʣʝʥʠʝ ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ 

ʢʦʞʫʨʳ ʯʝʰʫʠ ʣʫʢʘ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʝʝ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘè ʫʯʝʥʠʢʠ 

ʚʩʧʦʤʠʥʘʶʪ, ʯʪʦ ʦʨʛʘʥʠʟʤʳ ʠʤʝʶʪ ʢʣʝʪʦʯʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʢʣʝʪʢʘ ʙʳʣʘ ʦʪʢʨʳʪʘ ʙʣʘʛʦʜʘʨʷ ʠʟʦʙʨʝʪʝʥʠʶ ʤʠʢʨʦʩʢʦʧʘ, ʘ ʵʪʦ ʠ ʝʩʪʴ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʪʝʤʳ çʂʣʝʪʢʘè ʚ 6 ʢʣʘʩʩʝ. 

ɺʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʝʩʷ ʚʳʧʦʣʥʷʶʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ 

ʦʧʝʨʘʮʠʡ ʚ ʙʨʠʛʘʜʝ ʠʟ ʜʚʫʭ ʫʯʝʥʠʢʦʚ (ʦʜʠʥ ʤʠʢʨʦʩʢʦʧ ʥʘ ʩʪʦʣ). ʕʪʦ ʣʫʯʰʝ, ʯʝʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ, ʚʝʜʴ ʪʘʢ ʨʝʘʣʠʟʫʝʪʩʷ çʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ ʚʦ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʧʳʪʦʚ ʠ ʧʨʦʝʢʪʦʚè ʵʪʦ ʦʜʥʦ ʠʟ ʫʤʝʥʠʡ ʠʟ ʢʦʤʧʣʝʢʩʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ çʉʦʮʠʘʣʴʥʘʷ ʠ ʛʨʘʞʜʘʥʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠè. 

ʇʦ ʠʪʦʛʘʤ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʫʯʘʱʠʝʩʷ ʧʨʠʦʙʨʝʪʘʶʪ ʫʤʝʥʠʷ: 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʥʘ ʤʠʢʨʦʧʨʝʧʘʨʘʪʘʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʝ; ʥʘʩʪʨʦʠʪʴ 

ʰʢʦʣʴʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʤʠʢʨʦʩʢʦʧ ʠ ʧʦʣʫʯʠʪʴ ʯʝʪʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʦʙʲʝʢʪʘ; ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʧʨʦʩʪʳʝ ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ; ʩʦʙʣʶʜʘʪʴ 

ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʤʠʢʨʦʩʢʦʧʦʤ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ; ʫʤʝʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʠʟʛʦʪʦʚʠʪʴ ʤʠʢʨʦʧʨʝʧʘʨʘʪ ʢʦʞʠʮʳ ʣʫʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʦʩʥʦʚʥʘʷ ʰʢʦʣʘ, ʙʠʦʣʦʛʠʷ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ, ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ, ʫʯʠʪʝʣʴ ʙʠʦʣʦʛʠʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ. 

 

Moskalenko N. P., Vakal A. P., Mironets L. P. The role of practical work in realizing 

the competence potential of the subject ñBiologyò in the 6th grade. 

The article describes the competence potential of organizing and conducting practical work 

on biology in the sixth grade while studying the topic "Cell". The purpose of this article is to study 

didactic possibilities of practical work during formation of subject competences in 6th grade 

students. 

The basic components of competence potential, which can be realized in the implementation 

of practical work # 1, are described: "Light microscope structure and work with it" are "Basic 

competencies in natural sciences and technologies" and "Information and digital competence". 

http://www.gumer.info/bibliotek_Buks/Psihol/rubin
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In the course of Practical Work # 2: ñPreparation of onion peel micropreparations and 

examination with an optical microscopeò, students mention that the organisms have a cellular 

structure and conclude that the cell was discovered by the invention of the microscope, and this 

moment is the formation of a certain Attitude, as a component of the expected results of educational 

and cognitive activity of students during the study of the topic "Cell" in 6th grade. 

During the practical work, students perform many different operations in a team of two 

students (one microscope per table). This is better than performing the task individually, because 

this is how "the ability to work in a team during the execution of biological experiments and 

projects" is realized. This is one of the competencies of the Social and Civic Competence 

Competence Potential. 

According to the results of the practical work, students acquire the ability to: recognize the 

constituents of plant cells on micropreparations; adjust the school optical microscope and get a 

clear image of the microscopic object; produce simple micropreparations of plant cells; adhere to 

the rules of work with the microscope and laboratory equipment; be able to make a 

micropreparation of onion peel on its own. 

Key words: competence, elementary school, biology, practical work, biological concepts, 

cross-curricular links, biology teacher, educational process. 
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʅɸɺʏɸʅʅʗ ʄɸʊɽʄɸʊʀʂʀ 

ʋ ɿɸʂʃɸɼɸʍ ʇʈʆʌɽʉɯʁʅʆ-ʊɽʍʅɯʏʅʆɰ ʆʉɺɯʊʀ 

ʏɽʈɽɿ ɿɸʉʊʆʉʋɺɸʅʅʗ ʂʆʄʇɽʊɽʅʊʅɯʉʅʀʍ ɿɸɼɸʏ  

 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʜʠʥ ʽʟ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʫ ʟʘʢʣʘʜʘʭ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ɿʅʆ 

ʫʯʥʷʤʠ ʮʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʚ 2019 ʨʦʮʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʧʦʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ ʇʊʆ. ʆʜʠʥ ʟ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʯʪʦ ʻ ʧʽʜʛʨʫʥʪʷʤ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, 

ʻ ʥʠʟʴʢʘ ʤʦʪʠʚʘʮʽʷ ʫʯʥʽʚ ʮʠʭ ʟʘʢʣʘʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʯʝʨʝʟ ʥʝʨʦʟʫʤʽʥʥʷ ʾʾ ʨʦʣʽ ʚ 

ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ɸʚʪʦʨʩʴʢʠʤ ʢʦʣʝʢʪʠʚʦʤ ʪʘ ʪʚʦʨʯʦʶ ʛʨʫʧʦʶ ʚʠʢʣʘʜʘʯʽʚ ʤʘʪʝʤʘʪʠʢʠ ʟʘʢʣʘʜʽʚ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ çʇʨʦʬʝʩʽʡʥʝ 

ʩʧʨʷʤʫʚʘʥʥʷ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʟʘʢʣʘʜʘʭ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠè 

ʷʢ ʩʠʩʪʝʤʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʭ ʟʘʚʜʘʥʴ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʫ ʬʦʨʤʝ ʪʝʩʪʽʚ ʜʣʷ ʫʯʥʽʚ 

ʇʊʅɿ, ʷʢʽ ʥʘʙʫʚʘʶʪʴ ʧʨʦʬʝʩʽʾ ʫ ʩʬʝʨʽ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʬʽʣʶ, 

ʤʝʪʘʣʦʦʙʨʦʙʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʟʘʚʜʘʥʥʷ ʻ ʘʚʪʦʨʩʴʢʠʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʤʦʪʽʚʘʮʽʶ ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʯʝʨʝʟ ʧʨʠʢʣʘʜʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʘʚʜʘʥʴ; ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʾʭ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʦʜʛʦʪʦʚʢʠ; ʥʘ ʬʦʨʤʫʚʘʥʥʷʠʝ ʪʘ ʨʦʟʚʠʪʦʢ ʾʭ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʩʽʙʥʠʢʘ ʘʙʦ ʡʦʛʦ ʬʨʘʛʤʝʥʪʽʚ (ʚʽʜʧʦʚʽʜʥʦ ʤʘʡʙʫʪʥʽʡ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ) ʫ ʧʨʘʢʪʠʢʫ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ 
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ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ: ʚʽʜʙʫʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʤʦʪʽʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʫʯʥʽ ʩʪʘʣʠ 

ʙʽʣʴʰ ʟʘʮʽʢʘʚʣʝʥʽ ʫ ʚʠʚʯʝʥʥʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʦʢʘʟʘʣʠ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʽʟʽʚ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʩʘʤʘ ʥʘʷʚʥʽʩʪʴ ʧʦʩʽʙʥʠʢʘ ʥʝ ʚʽʨʽʰʫʻ ʧʨʦʙʣʝʤʠ ʧʦʢʨʘʱʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʧʦʜʛʦʪʦʚʢʠ ʫʯʥʽʚ. ɺʘʞʣʠʚʦʶ ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʨʦʙʦʪʠ ʟ ʥʠʤ ʪʘ ʙʽʣʴʰ ʰʠʨʦʢʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʾ ʫ ʧʨʘʢʪʠʢʫ ʨʦʙʦʪʠ. 

ʂʣʶʯʦʚi ʩʣʦʚʘ: ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʢʦʤʧʝʪʝʥʪʥʽʩʥʽ ʟʘʜʘʯʽ, ʟʘʢʣʘʜʠ ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʩʫʯʘʩʥʝ ʚʠʨʦʙʥʠʮʪʚʦ 

ʚʠʩʫʚʘʻ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʨʦʙʽʪʥʠʯʠʭ ʢʘʜʨʽʚ ʚ ʫʤʦʚʘʭ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ 

(ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ). ʉʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʪʨʝʙʫʻ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ï ʬʘʭʽʚʮʽʚ ʩʚʦʻʾ 

ʩʧʨʘʚʠ, ʘʣʝ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ ʧʨʘʮʽ ʽʩʥʫʻ ʜʠʩʙʘʣʘʥʩ ʤʽʞ ʧʦʧʠʪʦʤ ʥʘ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʨʦʙʽʪʥʠʢʽʚ ʪʘ ʜʝʬʽʮʠʪʦʤ ʬʘʭʦʚʦʾ ʨʦʙʦʯʦʾ ʩʠʣʠ (ʟʘʛʘʣʴʥʠʡ ʜʝʬʽʮʠʪ 

ʧʨʝʪʝʥʜʝʥʪʽʚ ʥʘ ʨʦʙʦʯʽ ʤʽʩʮʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʙʽʪʥʠʯʠʤ ʧʨʦʬʝʩʽʷʤ; ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʨʦʙʽʪʥʠʢʽʚ ʚʠʤʦʛʘʤ ʨʦʙʦʪʦʜʘʚʮʽʚ ʪʘ ʽʥʰʝ). ɺʽʜʤʽʯʘʶʪʴ, ʱʦ ʚ ʫʤʦʚʘʭ 

ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʩʝ ʙʽʣʴʰʝ ʟʨʦʩʪʘʻ ʟʥʘʯʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʙʽʪʥʠʯʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʨʽʚʥʷ ʾʭ ʚʠʨʦʙʥʠʯʦʾ ʪʘ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ, ʚʤʽʥʥʷ 

ʩʧʨʠʡʤʘʪʠ ʽ ʦʙʨʦʙʣʷʪʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʠʭ 

ʷʢʦʩʪʝʡ ʚʽʜʽʛʨʘʻ ʤʘʪʝʤʘʪʠʯʥʘ ʦʩʚʽʪʘ. ɸʣʝ, ʷʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ɿʅʆ ʟ ʤʘʪʝʤʘʪʠʢʠ ʫ 2019 ʨʦʮʽ ʫʯʥʷʤʠ ʟʘʢʣʘʜʽʚ ʇʊʆ (ʇʊʅɿ) [7], 48,1% ʟ ʥʠʭ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʦʯʘʪʢʦʚʠʡ ʨʽʚʝʥʴ, 50,2% ï ʩʝʨʝʜʥʽʡ, 1,6% ï ʜʦʩʪʘʪʥʽʡ.  

ʆʪʞʝ, ʬʘʢʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ ʇʊʆ. 

ɯ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʻ ʧʽʜʛʨʫʥʪʷʤ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, ʻ ʥʠʟʴʢʘ ʤʦʪʠʚʘʮʽʷ ʫʯʥʽʚ ʮʠʭ 

ʟʘʢʣʘʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ʄʝʪʘ ʩʪʘʪʪi ï ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ 

ʇʊʆ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʭ ʟʘʚʜʘʥʴ ʟ ʤʘʪʝʤʘʪʠʢʠ. 

ɸʥʘʣiʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣiʜʞʝʥʴ ʪʘ ʚʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨiʘʣʫ. ʇʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʘ ʦʩʚʽʪʘ ʋʢʨʘʾʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ (ʇʊʅɿ), 

ʫʩʪʘʥʦʚ, ʦʨʛʘʥʽʟʘʮʽʡ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʬʽʣʶ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʠʪʠ ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʝ ʥʘʚʯʘʥʥʷ, ʟʜʦʙʫʪʠ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ ʥʘ ʦʩʥʦʚʽ ʙʘʟʦʚʦʾ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ (ʪʝʨʤʽʥ ʥʘʚʯʘʥʥʷ 4 ʨʦʢʠ; ʜʣʷ ʦʩʽʙ, ʱʦ ʤʘʶʪʴ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ, 

ʪʝʨʤʽʥ ʥʘʚʯʘʥʥʷ 1,5 ʨʦʢʠ) [5]. ʇʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ (vocational education) ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʯʘʩʪʦ 

ʟʘʡʤʘʻ ʤʽʩʮʝ ʤʽʞ ʥʘʚʯʘʥʥʷʤ ʫ ʰʢʦʣʽ ʪʘ ʥʘʚʯʘʥʥʷʤ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘ ʨʽʚʥʽ ʙʘʢʘʣʘʚʨʘ, 

ʤʘʻ ʩʪʨʦʛʦ ʚʠʟʥʘʯʝʥʫ ʧʨʦʬʝʩʽʡʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ (ʥʘʙʫʪʪʷ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ). 

ʄʘʪʝʤʘʪʠʢʘ ï ʦʜʥʘ ʟ ʙʘʟʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ, ʘʜʞʝ ʚʦʥʘ ʛʦʪʫʻ ʧʽʜʛʨʫʥʪʷ ʜʣʷ ʥʘʙʫʪʪʷ ʥʘʚʠʯʦʢ 

çʪʝʭʥʽʯʥʦʛʦ ʤʦʚʣʝʥʥʷè, ʩʧʝʮʠʬʽʯʥʦʛʦ ʜʣʷ ʨʦʙʽʪʥʠʯʠʭ ʧʨʦʬʝʩʽʡ.  

ɺ ʋʢʨʘʾʥʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʇʊʅɿ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʧʨʦʛʨʘʤʦʶ ʨʽʚʥʷ ʩʪʘʥʜʘʨʪʫ 

ʪʠʧʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʋʢʨʘʾʥʠ. ʅʘʚʯʘʣʴʥʽ ʧʣʘʥʠ ʪʘ ʥʘʚʯʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ ʇʊʅɿ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʞʥʦʾ ʧʨʦʬʝʩʽʾ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʅʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʦʛʦ ʮʝʥʪʨʫ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ [5] ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 3 ʨʦʢʽʚ; ʚʠʚʯʘʻʪʴʩʷ ʢʫʨʩ ʘʣʛʝʙʨʠ (124 ʛʦʜʠʥʠ) ʪʘ ʢʫʨʩ 

ʛʝʦʤʝʪʨʽʾ (86 ʛʦʜʠʥ). ɺʠʚʯʝʥʥʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʧʨʝʜʤʝʪʽʚ ʪʘ ʟʘʛʘʣʴʥʦʪʝʭʥʽʯʥʠʭ ʤʘʻ 

ʚʟʘʻʤʦʜʦʧʦʚʥʶʚʘʪʠ ʦʜʥʝ ʦʜʥʝ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʧʨʦʬʝʩʽʡʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʨʘʟʦʤ ʟ 

ʧʨʠʢʣʘʜʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ.  

ʇʨʦʬʝʩʽʡʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ, ʷʢ 

ʦʩʥʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʥʘʫʢʠ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʨʦʙʽʪʥʠʢʘ. 
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ʅʘ ʧʨʘʢʪʠʮʽ ʜʦʚʦʜʠʪʴʩʷ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʚʠʚʯʝʥʥʶ 

ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽ (ʧʝʨʰ ʟʘ ʚʩʝ, ʩʪʦʩʫʶʪʴʩʷ ʩʧʝʮʠʬʽʢʠ ʢʦʥʪʠʥʛʝʥʪʫ ʫʯʥʽʚ, ʷʢʽ 

ʥʘʤʠ ʙʫʣʠ ʚʠʚʯʝʥʽ ʚ ʭʦʜʽ ʩʧʽʚʧʨʘʮʽ ʟ ʤʝʪʦʜʠʩʪʦʤ ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʮʝʥʪʨʫ 

ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ɺ. ʉ. ʃʘʙʫʜʴʢʦ: 

- ʙʽʣʴʰʽʩʪʴ ʫʯʥʽʚ (ʟʘ ʥʘʰʠʤʠ ʜʘʥʠʤʠ ï ʙʣʠʟʴʢʦ 76%), ʱʦ ʚʩʪʫʧʘʶʪʴ ʥʘ ʥʘʚʯʘʥʥʷ ʫ 

ʟʘʢʣʘʜʠ ʇʊʆ (ʇʊʅɿ), ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʰʢʽʣʴʥʽʡ 

ʧʨʦʛʨʘʤʽ; 

- ʫʯʥʽ ʚʩʪʫʧʘʶʪʴ, ʱʦʙ ʥʘʙʫʪʠ ʧʝʚʥʫ ʧʨʦʬʝʩʽʶ, ʪʦʤʫ ʰʢʽʣʴʥʽ ʧʨʝʜʤʝʪʠ ʚʦʥʠ 

ʩʧʨʠʡʤʘʶʪʴ ʷʢ çʥʝʧʨʠʻʤʥʠʡ ʜʦʜʘʪʦʢè (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʢʝʪʫʚʘʥʥʷ ʪʘʢʠʭ 64%); 

- ʙʽʣʴʰʽʩʪʴ ʫʯʥʽʚ ʥʝ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ, ʜʦ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ. ɼʦ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ ʚʦʥʠ ʩʪʘʚʣʷʪʴʩʷ ʷʢ ʜʦ ʥʝʟʨʦʟʫʤʽʣʦʛʦ 

ʪʘ ʚʘʞʢʦʛʦ (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʢʝʪʫʚʘʥʥʷ ʪʘʢʠʭ 82%); 

- ʫʯʥ̔ ʥʘ ʧʦʯʘʪʢʫ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ ʥʝ ʨʦʟʫʤʽʶʪʴ, ʷʢ ʩʘʤʝ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʫ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ (88% ʘʥʢʝʪʦʚʘʥʠʭ).  

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʧʝʨʰ ʟʘ ʚʩʝ ʥʝʦʙʭʽʜʥʦ ʤʦʪʠʚʫʚʘʪʠ ʫʯʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʧʝʨʰ 

ʟʘ ʚʩʝ ï ʯʝʨʝʟ ʧʨʦʬʝʩʽʡʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ. ʆʜʠʥ ʽʟ ʜʽʻʚʠʭ ʟʘʩʦʙʽʚ ï 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʚʜʘʥʴ, ʷʢʽ ʥʘʟʚʝʤʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʽ ʟʘʚʜʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. 

ʗʢ ʩʚʽʜʯʠʪʴ ʘʥʘʣʽʟ, ʟʨʦʙʣʝʥʠʡ ʥʘʤʠ ʫ [4], ʥʘ ʧʨʘʢʪʠʮʽ ʟʘʢʣʘʜʠ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ 

ʦʩʚʽʪʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʩʝ ʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʩʪʠ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ, ʪʦʤʫ ʜʦʮʽʣʴʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʥʘʟʚʝʤʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʽ ʟʘʚʜʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʫ ʬʦʨʤʽ ʪʝʩʪʽʚ. 

ʇʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʦʙʫʤʦʚʣʝʥʘ ʱʝ ʡ ʪʠʤ, ʱʦ ʟʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʝ ʩʪʚʦʨʝʥʦ ʧʽʜʨʫʯʥʠʢʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʧʨʠʟʥʘʯʝʥʠʭ ʩʘʤʝ ʜʣʷ ʟʘʢʣʘʜʽʚ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. ʗʢʽʩʥʽ ʧʦʩʽʙʥʠʢʠ, ʱʦ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʘʧʨʠʢʽʥʮʽ ʍʍ ʩʪʦʨʽʯʯʷ [1; 2; 3; 6], 

ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʦʩʚʽʪʠ ʇʊʆ, ʩʧʝʮʠʬʽʢʫ ʾʭ ʢʦʥʪʠʥʛʝʥʪʫ. 

ʊʦʤʫ ʥʘʰʠʤ ʘʚʪʦʨʩʴʢʠʤ ʢʦʣʝʢʪʠʚʦʤ ʪʘ ʪʚʦʨʯʦʶ ʛʨʫʧʦʶ ʚʠʢʣʘʜʘʯʽʚ ʤʘʪʝʤʘʪʠʢʠ 

ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ 

çʇʨʦʬʝʩʽʡʥʝ ʩʧʨʷʤʫʚʘʥʥʷ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʟʘʢʣʘʜʘʭ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠè ʷʢ ʩʠʩʪʝʤʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʭ ʟʘʚʜʘʥʴ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʫ ʬʦʨʤʽ 

ʪʝʩʪʽʚ ʜʣʷ ʫʯʥʽʚ ʇʊʅɿ, ʱʦ ʥʘʙʫʚʘʶʪʴ ʧʨʦʬʝʩʽʾ ʫ ʩʬʝʨʽ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʧʨʦʬʽʣʶ, ʤʝʪʘʣʦʦʙʨʦʙʥʦʛʦ ʧʨʦʬʽʣʶ. ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʟʘʚʜʘʥʥʷ ʻ ʘʚʪʦʨʩʴʢʠʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʯʝʨʝʟ ʧʨʠʢʣʘʜʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʘʚʜʘʥʴ; ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʾʭ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ; ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʾʭ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʫʣʴʪʫʨʠ. 

ʋ ʧʦʩʽʙʥʠʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʟʘʢʨʠʪʦʾ ʬʦʨʤʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʙʽʨ 

ʦʜʥʽʻʾ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ (ʟʘʚʜʘʥʥʷ 1-4); ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

(ʟʘʚʜʘʥʥʷ 5); ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʚʽʜʢʨʠʪʦʾ ʬʦʨʤʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʟʛʦʨʥʫʪʠʡ ʟʘʧʠʩ 

ʨʦʟʚôʷʟʘʥʥʷ (ʟʘʚʜʘʥʥʷ 6-8).  

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ ʙʫʣʦ ʨʦʟʨʦʙʠʪʠ ʟʘʚʜʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʨʦʬʝʩʽʾ 

ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʨʦʧʦʥʫʻʤʦ ʜʝʷʢʽ ʟ ʥʠʭ (ʟʘʚʜʘʥʥʷ ʻ ʘʚʪʦʨʩʴʢʠʤʠ). 

1.1. ɸʃɻɽɹʈɸ ɯ ʇʆʏɸʊʂʀ ɸʅɸʃɯɿʋ 

1.1.1. ʌʫʥʢʮʽʾ, ʾʭʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʛʨʘʬʽʢʠ 

ɿʘʚʜʘʥʥʷ 1. ʇʽʩʣʷ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʢʘʨʪʦʧʣʽ ʫ ʙʝʨʝʟʥʽ ʤʽʩʷʮʽ ʚʽʜʭʦʜʠ ʩʪʘʥʦʚʣʷʪʴ 40%. 

ʗʢʠʤʠ ʙʫʜʫʪʴ ʚʽʜʭʦʜʠ ʧʽʩʣʷ ʦʙʨʦʙʢʠ 35 ʢʛ ʢʘʨʪʦʧʣʽ? 
 

ɸ ɹ ɺ ɻ ɼ 

14 ʢʛ 21 ʢʛ 7 ʢʛ 5 ʢʛ 25 ʢʛ 

 

ɿʘʚʜʘʥʥʷ 5. ɿʘʣʝʞʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ ʽʟ 100 ʢʛ ʚʽʜ ʯʘʩʫ ʟʙʝʨʽʛʘʥʥʷ ʢʘʨʪʦʧʣʽ ʧʨʠ 

 ʟʙʝʨʽʛʘʥʥʽ ʟ 01.09 ʟʘʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ f(x) ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1 

 

ʋʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʯʘʩʦʤ ʟʙʝʨʽʛʘʥʥʷ ʢʘʨʪʦʧʣʽ (1-3) ʽ ʢʽʣʴʢʽʩʪʶ ʚʽʜʭʦʜʽʚ (ɸ-ɼ).  

1. ɿʘ ʧʝʨʰʠʡ ʤʽʩʷʮʴ ʚʽʜʭʦʜʽʚ ʙʫʜʝ ɸ. 30 ʢʛ 

2. ɿʘ ʰʽʩʪʴ ʤʽʩʷʮʽʚ ʚʽʜʭʦʜʽʚ ʙʫʜʝ  ɹ. 13 ʢʛ 

3. ɿʘ ʧʝʨʰʽ ʪʨʠ ʤʽʩʷʮʽ ʚʽʜʭʦʜʽʚ ʤʝʥʰʝ, ʥʽʞ ʟʘ ʧôʷʪʴ ʤʽʩʷʮʽʚ ʥʘ ɺ. 8 ʢʛ 

 ɻ. 4 ʢʛ 

 ɼ. 1 ʢʛ 

ɿʘʚʜʘʥʥʷ 6. ʑʦʙ ʟʘʤʽʩʠʪʠ ʪʽʩʪʦ, ʥʝʦʙʭʽʜʥʦ ʚʟʷʪʠ ʙʦʨʦʰʥʦ, ʤʦʣʦʢʦ, ʮʫʢʦʨ ʽ ʦʣʽʶ ʫ 

ʚʽʜʥʦʰʝʥʥʽ 8:5:2:1. ʏʦʛʦ ʙʽʣʴʰʝ ʫ ʪʽʩʪʽ, ʙʦʨʦʰʥʘ ʯʠ ʮʫʢʨʫ ʽ ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ? ʉʢʽʣʴʢʠ ʙʦʨʦʰʥʘ 

(ʫ ʢʛ) ʧʦʪʨʽʙʥʦ ʚʟʷʪʠ, ʱʦʙ ʚʠʡʰʣʦ 1 ʢʛ 440 ʛ ʪʽʩʪʘ? 

 

1.1.3. ʇʦʭʽʜʥʘ ʪʘ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ  

ɿʘʚʜʘʥʥʷ 1.  ʇʨʠ ʩʢʠʩʘʥʥʽ ʤʦʣʦʢʘ ʢʽʣʴʢʽʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʟʨʦʩʪʘʻ ʟʘ ʟʘʢʦʥʦʤ, 

ʷʢʠʡ ʚʠʨʘʞʘʻ ʬʫʥʢʮʽʷ P(t) = 3000+ρππὸ. 

ɿʥʘʡʜʽʪʴ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʧʦʧʫʣʷʮʽʾ ʙʘʢʪʝʨʽʡ ὖ ὸ ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʩʤʝʪʘʥʠ. 
 

ɸ ɹ ɺ ɻ ɼ 

3000 t 200 t 200 ὸ 3000 200 

 

ɿʘʚʜʘʥʥʷ 3. ʅʘ ʨʠʩ. 2 ʟʦʙʨʘʞʝʥʦ ʛʨʘʬʽʢ ʩʪʫʧʝʥʷ ʥʘʙʫʭʘʥʥʷ ʥʘʛʨʽʪʦʛʦ ʙʦʨʦʰʥʘ ʚ ʛʘʨʷʯʽʡ 

ʚʦʜʽ.  

 

ʈʠʩ. 2 
 

ɺʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʝ ʪʚʝʨʜʞʝʥʥʷ, ʧʦʜʘʥʝ ʚ ʪʘʙʣʠʮʽ. 
 

ɸ ɹ ɺ ɻ ɼ 

ʪ.ɸ(1;300)-

ʪ.min 

ʅʘ ʽʥʪʝʨʚʘʣʽ 

(1;2) ï ʧʦʭʽʜʥʘ 

ʪ.ɺ(2;200) ï 

ʪ.max 

ʅʘ ʽʥʪʝʨʚʘʣʽ 

(2;3) ï ʧʦʭʽʜʥʘ 

ʅʘ ʽʥʪʝʨʚʘʣʽ (2;3) 

ïʬʫʥʢʮʽʷ 

ʩʧʘʜʘʻ 
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ʬʫʥʢʮʽʾ 

ʜʦʜʘʪʥʘ 

ʬʫʥʢʮʽʾ 

ʜʦʜʘʪʥʘ 

ɿʘʚʜʘʥʥʷ 8. ɼʨʽʞʜʞʽ çʨʦʩʪʫʪʴè ʫ ʮʫʢʨʦʚʦʤʫ ʨʦʟʯʠʥʽ ʟʘ ʟʘʢʦʥʦʤ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ 

ʬʫʥʢʮʽʻʶ m(t) = (ά ɝÍ , ʜʝ ά  - ʧʦʯʘʪʢʦʚʘ ʤʘʩʘ ʜʨʽʞʜʞʽʚ, ȹm ï ʟʤʽʥʘ ʤʘʩʠ ʧʨʦʪʷʛʦʤ 

ʛʦʜʠʥʠ, t ï ʯʘʩ (ʛʦʜ). ʄʘʩʘ ʜʨʽʞʜʞʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 3% ʟʘ ʢʦʞʥʫ ʛʦʜʠʥʫ.  

ɿʥʘʡʜʽʪʴ ʥʘʙʣʠʞʝʥʝ ʟʥʘʯʝʥʥʷ ʤʘʩʠ ʜʨʽʞʜʞʽʚ ʯʝʨʝʟ 10 ʭʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ ʜʣʷ 

ʥʘʙʣʠʞʝʥʠʭ ʦʙʯʠʩʣʝʥʴ:  

f(x) å f(ὼ) + f ᴂ(ὼ)ȹx. ɺʚʘʞʘʡʪʝ, ʱʦ ʧʦʯʘʪʢʦʚʘ ʤʘʩʘ ʜʨʽʞʜʞʽʚ ʜʦʨʽʚʥʶʻ 1ʛ. 

 

1.1.4. ʇʦʢʘʟʥʠʢʦʚʘ ʽ ʣʦʛʘʨʠʬʤʽʯʥʘ ʬʫʥʢʮʽʾ  

ɿʘʚʜʘʥʥʷ 1. ʇʨʠ ʧʨʠʛʦʪʫʚʘʥʥʷ ʜʨʽʞʜʞʦʚʦʛʦ ʪʽʩʪʘ ʦʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ 

ʜʨʽʞʜʞʽʚ ʫ ʥʴʦʤʫ ʚ ʧʨʦʮʝʩʽ ʙʨʦʜʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ά άρȟς, ʜʝ ά  ï ʤʘʩʘ 

ʜʨʽʞʜʞʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʦʧʘʨʠ, t ï ʯʘʩ ʙʨʦʜʽʥʥʷ ʚ ʛʦʜʠʥʘʭ. ɿʥʘʡʪʠ ʤʘʩʫ ʜʨʽʞʜʞʽʚ ʯʝʨʝʟ 3 

ʛʦʜʠʥʠ ʙʨʦʜʽʥʥʷ, ʷʢʱʦ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʦʧʘʨʠ ʾʭ ʚʟʷʣʠ 100 ʛ. ʈʝʟʫʣʴʪʘʪ ʦʢʨʫʛʣʠʪʠ ʜʦ ʮʽʣʠʭ. 
 

ɸ ɹ ɺ ɻ ɼ 

120 ʛ 172 ʛ 173 ʛ 194 ʛ 360 ʛ 

 

ɿʘʚʜʘʥʥʷ 2. ʇʽʜ ʯʘʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʦʮʝʩ ʨʦʟʤʥʦʞʝʥʥʷ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʙʘʢʪʝʨʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢ, ʱʦ ʾʭ ʯʠʩʣʦ N ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ ʟʘ ʟʘʢʦʥʦʤ 

ὔ ὔς, ʜʝ ὔ  ï ʧʦʯʘʪʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʙʘʢʪʝʨʽʡ, t ï ʯʘʩ ʚ ʛʦʜʠʥʘʭ. ɿʘʧʠʩʘʪʠ ʮʝʡ ʟʘʢʦʥ ʫ 

ʚʠʛʣʷʜʽ ʣʦʛʘʨʠʬʤʽʯʥʦʾ ʨʽʚʥʦʩʪʽ. 
 

ɸ ɹ ɺ ɻ ɼ 

ÌÏÇ
ὔ

ὔ
ς ÌÏÇὸ

ὔ

ὔ
 ÌÏÇ

ὔ

ὔ
ὸ ÌÏÇ

ὔ

ὔ
ὸ ÌÏÇ

ὔ

ὔ
ς 

 

ɿʘʚʜʘʥʥʷ 7. ʇʨʠ ʧʦʨʫʰʝʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʽʛʘʥʥʷ ʯʠ ʧʝʨʝʨʦʙʢʠ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ 

ʚ ʥʠʭ ʤʦʞʝ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʢʠʰʢʦʚʘ ʧʘʣʠʯʢʘ, ʦʜʥʘ ʦʩʦʙʠʥʘ ʷʢʦʾ ʜʽʣʠʪʴʩʷ ʥʘʚʧʽʣ ʯʝʨʝʟ ʢʦʞʥʽ 

20 ʭʚ. ʇʨʦʪʷʛʦʤ ʷʢʦʛʦ ʯʘʩʫ ʟ ʦʜʥʽʻʾ ʙʘʢʪʝʨʽʾ ʫʪʚʦʨʠʪʴʩʷ 32768 ʙʘʢʪʝʨʽʡ, ʷʢʱʦ ʾʭ ʢʽʣʴʢʽʩʪʴ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ y=ς, ʜʝ x ï ʢʽʣʴʢʽʩʪʴ 20-ʭʚʠʣʠʥ? 

 

ɿʘʚʜʘʥʥʷ 8. ɿʥʘʶʯʠ, ʱʦ ʧʨʦʮʝʩ ʦʭʦʣʦʜʞʝʥʥʷ ʪʽʣ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ˟ ˟̐ ˟ ˟̐ ̆  , ʜʝ ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ 

t, ˟̐ ̓̆̍̐̆̑́ ̓̔̑́ ̨̠̐̏̃̓̑, ˟ ï ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ, k ï ʩʪʘʣʘ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʭʦʣʦʜʞʫʚʘʥʦʛʦ ʪʽʣʘ, ʨʦʟʚôʷʞʽʪʴ ʟʘʜʘʯʫ: çʊʝʤʧʝʨʘʪʫʨʘ ʨʦʟʣʠʪʦʛʦ ʫ ʬʦʨʤʘʭ 

ʞʝʣʝ ʟʘ 5 ʭʚ. ʩʧʘʜʘʻ ʟ ωπʉ ʜʦ φπ˞. ʏʝʨʝʟ ʷʢʠʡ ʯʘʩ ʟ ʤʦʤʝʥʪʫ ʦʭʦʣʦʜʞʝʥʥʷ ʞʝʣʝ ʟʘʩʪʠʛʥʝ, 

ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ςπʉ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʠʚʘʥʥʷ ʞʝʣʝ σπʉ?è 
 

1.2. ɻɽʆʄɽʊʈɯʗ 

1.2.4. ʄʥʦʛʦʛʨʘʥʥʠʢʠ  

ɿʘʚʜʘʥʥʷ 3. ʐʘʨ ʞʝʣʝ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʦʩʫʜʠʥʽ, ʷʢʘ ʤʘʻ ʬʦʨʤʫ ʧʨʷʤʦʢʫʪʥʦʛʦ 

ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ (ʰʠʨʠʥʘ 20ʩʤ, ʜʦʚʞʠʥʘ 28 ʩʤ), ʨʦʟʨʽʟʘʣʠ ʥʘ ʰʤʘʪʦʯʢʠ ʟ ʪʘʢʦʶ ʞ ʚʠʩʦʪʦʶ ʽ 

ʜʦʚʞʠʥʦʶ ʪʘ ʰʠʨʠʥʦʶ ʧʦ 4 ʩʤ. ʉʢʽʣʴʢʠ ʰʤʘʪʦʯʢʽʚ ʦʜʝʨʞʘʣʠ? 
 

ɸ ɹ ɺ ɻ ɼ 

12 16 32 35 40 

 

6. ʇʽʩʣʷ ʚʠʧʽʢʘʥʥʷ ʪʦʨʪ çʂʥʠʞʢʘè, ʨʦʟʤʽʨʠ ʷʢʦʛʦ 24Ĭ18Ĭ8 ʩʤ, ʨʦʟʨʽʟʘʣʠ ʧʦ ʜʽʘʛʦʥʘʣʽ 

ʦʩʥʦʚʠ. ɼʚʘ ʥʦʚʦʫʪʚʦʨʝʥʽ ʧʝʨʝʨʽʟʠ ʟʤʘʟʘʣʠ ʢʨʝʤʦʤ. ʉʢʽʣʴʢʠ ʢʨʝʤʫ ʧʦʪʨʽʙʥʦ ʜʣʷ 

ʟʤʘʱʫʚʘʥʥʷ, ʷʢʱʦ ʥʘ 1 ʩʤ
2

 ʥʘʥʦʩʷʪʴ 0,3 ʛ ʢʨʝʤʫ? . 

 

1.2.5. ʊʽʣʘ ʦʙʝʨʪʘʥʥʷ  



ˍ̨̝̋̓̔́̌̎ ̠̐̉̓́̎̎ ̘̐̑̉̑̏̅̎̉̏-̘̩̍́̓̆̍́̓̉̎̏ ̨̏̒̃̓̉Ȣ 2019. ˏ ̉̐̔̒̋ 2(14) 

33 

ɿʘʚʜʘʥʥʷ 3. ʉʢʽʣʴʢʠ ʢʨʝʤʫ ʧʦʪʨʽʙʥʦ ʜʣʷ ʟʤʘʱʫʚʘʥʥʷ ʦʜʥʦʛʦ ʢʦʨʞʘ ʪʦʨʪʘ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʬʦʨʤʠ ʚʠʩʦʪʦʶ 20 ʩʤ, ʷʢʱʦ ʦʩʴʦʚʠʡ ʧʝʨʝʨʽʟ ʪʦʨʪʘ ï ʢʚʘʜʨʘʪ, ʘ ʥʘ 1 ʩʤ
2

 ʥʘʥʦʩʷʪʴ 0,3 ʛ 

ʢʨʝʤʫ? 
 

ɸ ɹ ɺ ɻ ɼ 

314 ʛ 94,2 ʛ 942 ʛ 31,4 ʛ 157 ʛ 
 

ɿʘʚʜʘʥʥʷ 8. ʂʦʨʥʝʪ ʢʦʥʜʠʪʝʨʩʴʢʦʛʦ ʤʽʰʢʘ ʤʘʻ ʬʦʨʤʫ ʢʦʥʫʩʘ, ʚʠʩʦʪʘ ʷʢʦʛʦ 14 ʩʤ, ʘ 

ʨʘʜʽʫʩ ʦʩʥʦʚʠ 5 ʩʤ. ɿʥʘʡʜʽʪʴ ʢʫʪ ʩʝʢʪʦʨʘ, ʷʢʠʡ ʻ ʨʦʟʛʦʨʪʢʦʶ ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʢʦʨʥʝʪʫ. 

  

1.2.6. ʆʙôʻʤʠ ʪʘ ʧʣʦʱʽ ʧʦʚʝʨʭʦʥʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʽʣ  

ɿʘʚʜʘʥʥʷ 3. ʂʫʣʴʢʠ ʪʝʬʪʝʣʝʡ ʛʦʪʫʶʪʴ, ʦʙʚʘʣʶʶʯʠ ʚ ʙʦʨʦʰʥʽ ʟ ʨʦʟʨʘʭʫʥʢʦʤ 0,1 ʛ ʥʘ 

1 ʩʤ2. ʉʢʽʣʴʢʠ ʧʦʪʨʽʙʥʦ ʙʦʨʦʰʥʘ ʜʣʷ ʦʙʚʘʣʶʚʘʥʥʷ ʢʫʣʴʢʠ ʪʝʬʪʝʣʽ ʜʽʘʤʝʪʨʦʤ 3 ʩʤ?  
 

ɸ ɹ ɺ ɻ ɼ 

0,55 ʛ 5 ʛ 1 ʛ 2,83 ʛ 3 ʛ 

 

ɿʘʚʜʘʥʥʷ 4. ʅʝʦʙʭʽʜʥʦ ʨʦʟʣʠʪʠ 1 ʣ (1 ʣ = 1000 ʩʤ3) ʬʨʫʢʪʦʚʦʛʦ ʤʫʩʫ ʚ ʙʦʢʘʣʠ ʢʦʥʽʯʥʦʾ 

ʬʦʨʤʠ ʚʠʩʦʪʦʶ 9 ʩʤ ʽ ʜʽʘʤʝʪʨʦʤ ʦʩʥʦʚʠ 8 ʩʤ. ʉʢʽʣʴʢʠ ʙʦʢʘʣʽʚ ʥʝʦʙʭʽʜʥʦ ʚʟʷʪʠ?  
 

ɸ ɹ ɺ ɻ ɼ 

1 2 3 5 6 
 

ɽʢʩʧʝʨʠʤʝʥʪ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʩʽʙʥʠʢʘ ʘʙʦ ʡʦʛʦ ʬʨʘʛʤʝʥʪʽʚ (ʚʽʜʧʦʚʽʜʥʦ ʤʘʡʙʫʪʥʽʡ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ) ʫ ʧʨʘʢʪʠʢʫ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɸʥʢʝʪʫʚʘʥʥʷ ʧʦʢʘʟʘʣʦ ʟʨʦʩʪʘʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 

12% (ʤʘʢʩʠʤʘʣʴʥʦ ʧʦ ʦʢʨʝʤʠʤ ʛʨʫʧʘʤ ʥʘ 22%, ʤʽʥʽʤʘʣʴʥʦ ï ʥʘ 3%); ʙʽʣʴʰʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ 

ʫ ʚʠʚʯʝʥʥʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʨʠʩ. 3), ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʽʟʽʚ (ʨʠʩ. 4).  
 

  

ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʫʯʥʷʤʠ 

ʟʘʚʜʘʥʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʢʪʘʥʪʽʚ  

ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʫʯʥʷʤʠ 

ʟʘʚʜʘʥʴ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʽʟʽʚ 
 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʩʘʤʦʛʦ ʧʦʩʽʙʥʠʢʘ 

ʱʝ ʥʝ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʠ ʧʦʢʨʘʱʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ. ɺʘʞʣʠʚʦʶ ʻ ʨʦʟʨʦʙʢʘ 

ʤʝʪʦʜʠʢʠ ʨʦʙʦʪʠ ʟ ʥʠʤ ʪʘ ʙʽʣʴʰ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʾ ʫ ʧʨʘʢʪʠʢʫ ʨʦʙʦʪʠ.  
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ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚiʜʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʥʘʤʠ ʧʦʩʽʙʥʠʢʘ 

çʇʨʦʬʝʩʽʡʥʝ ʩʧʨʷʤʫʚʘʥʥʷ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʟʘʢʣʘʜʘʭ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠè, ʱʦ ʤʽʩʪʠʪʴ ʘʚʪʦʨʩʴʢʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʽ ʟʘʚʜʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ, ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ 

(ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ (ʟ 18% ʜʦ 30%); ʟʨʦʩʪʘʥʥʷ 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫ ʚʠʚʯʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʮʝ ʩʧʨʠʷʣʦ 

ʧʦʟʠʪʠʚʥʽʡ ʜʠʥʘʤʽʮʽ ʫ ʟʤʽʥʘʭ ʨʽʚʥʷ ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ. ʇʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʧʦʪʨʝʙʫʻ 

ʤʝʪʦʜʠʢʘ ʨʦʙʦʪʠ ʟ ʧʦʩʽʙʥʠʢʦʤ ʫ ʛʨʫʧʘʭ ʟ ʨʽʟʥʠʤ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ. 
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ʏʘʰʝʯʥʠʢʦʚʘ ʆ.ʉ., ʃʘʙʫʜʴʢʦ ɺ.ʉ., ɹʦʥʜʘʨʝʥʢʦ ɸ.ʖ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʯʝʨʝʟ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʭ ʟʘʜʘʯ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʦʜʠʥ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʝ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʚʥʝʰʥʝʛʦ ʥʝʟʘʚʠʩʠʤʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʯʝʥʠʢʘʤʠ ʵʪʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ ʚ 2019 ʛʦʜʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʫʯʘʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʇʊʆ. ʆʜʠʥ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʷʚʣʷʶʱʠʡʩʷ ʦʩʥʦʚʦʡ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ, - ʥʠʟʢʘʷ ʤʦʪʠʚʘʮʠʷ ʫʯʘʱʠʭʩʷ ʵʪʠʭ ʟʘʚʝʜʝʥʠʡ ʢ ʦʙʫʯʝʥʠʶ ʤʘʪʝʤʘʪʠʢʝ ʠʟ-ʟʘ 

ʥʝʧʦʥʠʤʘʥʠʷ ʝʝ ʨʦʣʠ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɸʚʪʦʨʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʠ ʪʚʦʨʯʝʩʢʦʡ ʛʨʫʧʧʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ 

ʫʯʨʝʞʜʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʉʫʤʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʩʦʟʜʘʥʦ ʤʝʪʦʜʠʯʝʩʢʦʝ 

ʧʦʩʦʙʠʝ çʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʫʯʨʝʞʜʝʥʠʷʭ 
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ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ (ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ) ʦʙʨʘʟʦʚʘʥʠʷè ʢʘʢ ʩʠʩʪʝʤʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʭ ʟʘʜʘʯ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʬʦʨʤʝ ʪʝʩʪʦʚ ʜʣʷ ʫʯʘʱʠʭʩʷ 

ʇʊʋ, ʢʦʪʦʨʳʝ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʦʬʝʩʩʠʠ ʚ ʩʬʝʨʝ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʬʠʣʷ, ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ 

ʘʚʪʦʨʩʢʠʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʩʦʙʠʷ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʤʦʪʠʚʘʮʠʶ ʫʯʘʱʠʭʩʷ ʢ 

ʦʙʫʯʝʥʠʶ ʤʘʪʝʤʘʪʠʢʝ ʯʝʨʝʟ ʧʨʠʢʣʘʜʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʟʘʜʘʯ; ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʠʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ; ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʦ ʚʥʝʜʨʝʥʠʶ ʧʦʩʦʙʠʷ ʠʣʠ ʝʛʦ ʬʨʘʛʤʝʥʪʦʚ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʫʜʫʱʝʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ) ʚ ʧʨʘʢʪʠʢʫ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʧʦʜʥʷʣʩʷ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ ʢ 

ʦʙʫʯʝʥʠʶ ʤʘʪʝʤʘʪʠʢʝ, ʫʯʘʱʠʝʩʷ ʩʪʘʣʠ ʙʦʣʝʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʚ ʠʟʫʯʝʥʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʢʘʟʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ 

ʢʦʥʪʨʦʣʴʥʳʭ ʩʨʝʟʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʝ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʝ ʟʘʜʘʥʠʷ, ʫʯʨʝʞʜʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

 

Chashechnikova O., Labudko V., Bondarenko A. Improving mathematics teaching in 

vocational education institutions through the application of competency tasks. 

The article deals with one of the ways to solve the problem of improving the quality of 

mathematics teaching in vocational education institutions. The analysis of the results of the 

implementation of the independent external evaluation tasks by the students of these educational 

institutions in 2019 shows the low level of mathematical preparation of the students of vocational 

education institutions. One of the important factors that underlies this problem is the low motivation 

of students in these institutions to study mathematics due to a lack of understanding of its role in 

future professional activity.  

The author of other collective and creative team taught mathematical educational institutions 

of vocational education of Sumy region. PTNZ, which requires a profession based on the profession 

of food technology, construction, metalworking. Almost all cases are copyrighted.  

The use of the proposed manual is aimed at motivating students of vocational education 

institutions to study mathematics through the applied orientation of the tasks; to increase the level 

of their mathematical preparation; on the formation and development of their mathematical culture. 

The experiment of introducing the manual or its fragments (according to the future specialty) into 

the practice of teaching students of vocational education institutions showed its effectiveness: there 

was an increase in motivation to study mathematics, students became more interested in studying 

theoretical material, showed a higher level of task fulfillment. The analysis of the results of the 

experiment shows that the availability of a manual does not solve the problem of improving the 

mathematical preparation of students. It is important to develop a methodology for working with it 

and to put it more widely into practice. 

Key words: mathematics training, competences, vocational education institutions. 
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ɯʥʩʪʠʪʫʪ ʚʠʱʦʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ  

ʗʨʦʰʝʥʢʦ ʆ.ɻ. 

ʄɽʊʆɼʀʏʅʀʁ ʉʂʃɸɼʅʀʂ ʇʈʆʌɽʉɯʁʅʆɻʆ ʈʆɿɺʀʊʂʋ 

ʅɸʋʂʆɺʆ-ʇɽɼɸɻʆɻɯʏʅʆɻʆ ʇʈɸʎɯɺʅʀʂɸ 

 

ʋ ʩʪʘʪʪʽ ʚʠʟʥʘʯʝʥʦ ʨʦʣʴ ʤʝʪʦʜʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʷʢʦʩʪʽ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʥʘ ʧʽʜʩʪʘʚʽ ʯʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʾʭ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʥʦʩʠʪʴ ʩʠʩʪʝʤʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘ ʚ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʛʨʫʧʦʚʘ ʥʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʥʝ ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʷʢ ʦʩʥʦʚʥʘ ʬʦʨʤʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʽ ʫʯʥʽʚ. 

ɿʜʽʡʩʥʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʡ ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʬʨʦʥʪʘʣʴʥʘ, ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʪʘ ʛʨʫʧʦʚʘ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʤʘʶʪʴ ʨʽʟʥʽ ʤʦʞʣʠʚʦʩʪʽ ,ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. ɼʦʚʝʜʝʥʦ, ʱʦ ʛʨʫʧʦʚʘ ʥʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʚ ʦʩʥʦʚʫ ʷʢʦʾ ʟʘʢʣʘʜʝʥʦ 

ʩʧʣ̔ʢʫʚʘʥʥʷ ʧʦ ʣʽʥʽʡ ç ʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ï ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠè, ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʘ ʜʣʷ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʪʯʠʟʥʷʥʠʭ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʥʝʜʦʦʮʽʥʶʶʪʴ ʟʥʘʯʝʥʥʷ ʛʨʫʧʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʧʽʜʛʦʪʦʚʮʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ, ʾʭʥʷ ʚʠʢʣʘʜʘʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʤʝʪʦʜʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʧʦʪʨʝʙʫʻ ʦʧʘʥʫʚʘʥʥʷ 

ʤʝʪʦʜʠʢʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʨʫʧʦʚʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʠʷʚʣʝʥʦ ʧʨʠʨʽʯʯʷ ʤʽʞ ʦʙôʻʢʪʠʚʥʦʶ ʧʦʪʨʝʙʦʶ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʫ ʧʦʩʪʽʡʥʦʤʫ 

ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʥʝʜʦʩʪʘʪʥʽʤ ʨʦʟʨʦʙʣʝʥʥʷʤ 

ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ ʤʝʪʦʜʠʯʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʦʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʦʪʠʨʽʯʯʷ ʫ ʧʨʦʮʝʩʽ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʢʣʘʜʘʯʽʚ, ʷʢʠʡ ʩʪʦʩʫʻʪʴʩʷ ʟʤʽʩʪʦʚʦ-ʧʨʦʮʝʩʫʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ ʛʨʫʧʦʚʠʭ ʩʫʙôʻʢʪʽʚ ʥʘʚʯʘʥʥʷ.  

ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʽ ʪʨʴʦʭʝʣʝʤʝʥʪʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʥʘ ʷʢʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʨʫʧʦʚʘ ʥʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʘʮʽʚʥʠʢ, ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ, ʤʝʪʦʜʠʯʥʠʡ 

ʩʢʣʘʜʥʠʢ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʛʨʫʧʦʚʠʡ ʩʫʙôʻʢʪ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʛʨʫʧʦʚʘ 

ʥʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʚʠʢʣʘʜʘʥʥʷ, ʥʘʚʯʘʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʄʦʞʥʘ ʥʘʚʦʜʠʪʠ ʨʽʟʥʽ 

ʪʣʫʤʘʯʝʥʥʷ ʮʴʦʛʦ ʪʝʨʤʽʥʫ, ʘʣʝ ʦʙʤʝʞʠʤʦʩʴ ʜʦʚʦʣʽ ʩʪʠʩʣʠʤ ʬʦʨʤʫʣʶʚʘʥʥʷʤ, ʟʨʦʙʣʝʥʠʤ 

ʥʘʤʠ ʥʘ ʦʩʥʦʚʽ ʩʣʦʚʥʠʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ: çʢʦʤʧʝʪʝʥʪʥʠʡè ï ʷʢʠʡ ʤʘʻ ʜʦʩʪʘʪʥʻ ʟʥʘʥʥʷ ʚ ʷʢʽʡ-

ʥʝʙʫʜʴ ʛʘʣʫʟʽ; ʷʢʠʡ ʟ ʯʠʤ-ʥʝʙʫʜʴ ʜʦʙʨʝ ʦʙʽʟʥʘʥʠʡ; ʪʷʤʫʱʠʡè [1, ʩ. 560]. ʊʦʞ ʤʝʪʦʜʠʯʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʜʠʥʘʤʽʯʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʧʨʘʮʽʚʥʠʢʫ ʜʣʷ ʫʤʽʣʦʾ ʡ ʝʬʝʢʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟ 

ʦʭʦʧʣʝʥʥʷʤ ʫʩʽʭ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʩʫʙôʻʢʪ-ʩʫʙôʻʢʪʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʫʯʘʩʥʠʢʽʚ.  

ɺʽʜʪʘʢ, ʮʽʣʢʦʤ ʦʯʝʚʠʜʥʦ, ʱʦ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʘʮʽʚʥʠʢ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʥʠʤ 

ʜʦʩʣʽʜʥʠʢʦʤ, ʚʠʢʣʘʜʘʯʝʤ, ʢʦʪʨʠʡ ʚʩʝʙʽʯʥʦ ʝʨʫʜʦʚʘʥʠʡ ʫ ʥʘʫʢʦʚʽʡ ʛʘʣʫʟʽ, ʥʘʚʯʘʣʴʥʽ 

ʜʠʩʮʠʧʣʽʥʠ ʷʢʦʾ ʚʽʥ ʚʠʢʣʘʜʘʻ, ʧʨʦʪʝ ʙʝʟ ʥʘʣʝʞʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʽʥ ʟʘʣʠʰʘʪʠʤʝʪʴʩʷ 

ʪʨʘʥʩʣʷʪʦʨʦʤ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʪʨʠʡ ʥʝ ʚ ʟʤʦʟʽ ʦʨʛʘʥʽʟʫʚʘʪʠ ʘʢʪʠʚʥʫ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʪʠʭ, 

ʢʦʛʦ ʥʘʚʯʘʻ, ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʢʣʘʜʘʥʥʷ ʽ ʥʘʚʯʘʥʥʷ.  

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʷʢʦʩʪʽ ʤʝʪʦʜʠʯʥʦʛʦ ʩʢʣʘʜʥʠʢʘ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʚʠʩʪʫʧʘʶʪʴ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ 

ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʥʠʥʽ ʻ ʤʝʪʦʜʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ,. çɯʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ï ʩʧʦʩʦʙʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʫʯʥʽʚ ʽ ʚʯʠʪʝʣʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ 

ʚʠʟʥʘʯʝʥʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚè [3, ʩ. 357]. ʍʦʯʘ ʫ ʮʴʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʥʘʛʦʣʦʩ ʟʨʦʙʣʝʥʦ 

ʥʘ ʚʟʘʻʤʦʜʽʾ ʫʯʥʽʚ ʽ ʚʯʠʪʝʣʷ, ʚʦʥʦ ʮʽʣʢʦʤ ʤʦʞʝ ʙʫʪʠ ʧʦʰʠʨʝʥʠʤ ʥʘ ʽʥʪʝʨʘʢʮʽʶ ʤʽʞ 

ʟʜʦʙʫʚʘʯʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʡ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʜʦʚʦʣʽ ʰʠʨʦʢʦ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʟ 

ʧʝʜʘʛʦʛʽʢʠ, ʧʽʜʨʫʯʥʠʢʘʭ ʽ ʧʦʩʽʙʥʠʢʘʭ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʜʣʷ 

ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ. ʊʘʢ ʆ. ɯ. ʇʦʤʝʪʫʥ [7] ʟʜʽʡʩʥʠʣʘ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ, ʦʩʥʦʚʫ ʷʢʦʛʦ ʩʪʘʥʦʚʣʷʪʴ ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʽ ʤʝʪʦʜʠ, ʡ ʙʘʟʦʚʘʥʦʛʦ ʥʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʘʭ ʥʘʚʯʘʥʥʷ. ɼʦʩʣʽʜʥʠʮʷ ʚʩʪʘʥʦʚʠʣʘ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʥʠʤʠ ʡ ʥʘʛʦʣʦʩʠʣʘ 
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ʥʘ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʩʧʨʠʯʠʥʝʥʽ ʨʽʟʥʦʶ ʜʠʜʘʢʪʠʯʥʦʶ ʤʝʪʦʶ. ʄʝʪʘ ʧʝʨʰʦʛʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ 

çʧʝʨʝʜʘʪʠ ʫʯʥʷʤ ʽ ʜʦʤʦʛʪʠʩʷ ʟʘʩʚʦʻʥʥʷ ʥʠʤʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʛʦ ʦʙʩʷʛʫ ʟʥʘʥʴ. ʇʝʜʘʛʦʛ 

ʪʨʘʥʩʣʶʻ ʚʞʝ ʦʩʤʠʩʣʝʥʫ ʡ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʫ ʥʠʤ ʽʥʬʦʨʤʘʮʽʶ, ʚʠʟʥʘʯʘʻ ʥʘʚʠʯʢʠ, ʷʢʽ, ʥʘ ʡʦʛʦ 

ʜʫʤʢʫ, ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ. ɿʘʚʜʘʥʥʷ ʰʢʦʣʷʨʽʚ ʷʢʦʤʦʛʘ ʧʦʚʥʽʰʝ ʡ ʪʦʯʥʽʰʝ 

ʚʽʜʪʚʦʨʠʪʠ ʟʥʘʥʥʷ ʪʘ ʩʧʦʩʦʙʠ ʜʽʷʣʴʥʦʩʪʽ, ʩʪʚʦʨʝʥʽ ʽʥʰʠʤʠè (ʩ. 6 ʇʦʤʝʪʫʥ). ʊʘʢʘ ʤʝʪʘ ʥʝ 

ʧʨʠʡʥʷʪʥʘ ʜʣʷ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʫ ʷʢʽʡ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʤʫ ʧʽʜʭʦʜʽ: ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʦʨʽʻʥʪʫʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʽ 

ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʥʘʥʥʻʚʠʤ, ʜʽʷʣʴʥʽʩʥʠʤ ʽ ʮʽʥʥʽʩʥʠʤ ʢʦʤʧʦʥʝʥʪʘʤʠ [11]. ʄʝʪʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ/ ʩʪʫʜʝʥʪʽʚ ʰʣʷʭʦʤ ʾʭʥʴʦʾ 

ʩʧʽʣʴʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʫʯʠʪʝʣʷ-ʬʘʩʠʣʽʪʘʪʦʨʘ.                                           

çʉʫʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ 

ʰʣʷʭʦʤ ʧʦʩʪʽʡʥʦʾ, ʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʫʯʥʽʚ. ʎʝ ʩʧʽʚʥʘʚʯʘʥʥʷ, ʚʟʘʻʤʦʥʘʚʯʘʥʥʷ 

(ʢʦʣʝʢʪʠʚʥʝ, ʛʨʫʧʦʚʝ, ʥʘʚʯʘʥʥʷ ʫ ʩʧʽʚʧʨʘʮʽ) ʜʝ ʽ ʫʯʝʥʴ, ʽ ʚʯʠʪʝʣʴ ʻ ʨʽʚʥʦʧʨʘʚʥʠʤʠ, 

ʨʽʚʥʦʟʥʘʯʥʠʤʠ ʩʫʙ'ʻʢʪʘʤʠ ʥʘʚʯʘʥʥʷ, ʨʦʟʫʤʽʶʪʴ, ʱʦ ʚʦʥʠ ʨʦʙʣʷʪʴ, ʨʝʬʣʝʢʩʫʶʪʴ ʟ ʧʨʠʚʦʜʫ 

ʪʦʛʦ, ʱʦ ʚʦʥʠ ʟʥʘʶʪʴ, ʫʤʽʶʪʴ ʽ ʟʜʽʡʩʥʶʶʪʴè [7, ʩ. 12].  

ɸʚʪʦʨʠ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʥʘʚʯʘʥʥʶ, ʥʝ ʦʙʭʦʜʷʪʴ ʫʚʘʛʦʶ 

ʛʨʫʧʦʚʫ ʬʦʨʤʫ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.. ʇʨʦʪʝ ʚ ʾʭʥʴʦʤʫ ʨʦʟʫʤʽʥʥʽ ʚʦʥʘ ʚʠʩʪʫʧʘʻ 

ʷʢ ʪʘʢʘ, ʱʦ ʩʧʨʠʷʻ ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ (ʤʦʟʢʦʚʠʡ 

ʰʪʫʨʤ, ʤʽʢʨʦʬʦʥ, ʢʦʣʦ ʽʜʝʡ, ʘʢʚʘʨʽʫʤ, ʧʦʜʦʨʦʞ ʨʦʣʴʦʚʽ ʽʛʨʠ, ʘʞʫʨʥʘ ʧʠʣʢʘ ʪʦʱʦ) [4, 6, 8, 

10], ʘ ʽʥʢʦʣʠ ʥʘʚʽʪʴ ʚʽʜʥʦʩʷʪʴ ʾʾ ʜʦ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʚʽʪʯʠʟʥʷʥʠʭ ʧʨʘʢʪʠʢ 

ʤʠ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʩʚʽʪʠ ʜʦʤʽʥʫʶʪʴ ʬʨʦʥʪʘʣʴʥʘ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʘ 

ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. ʅʘ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ ʬʦʨʤ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ ʟʦʩʝʨʝʜʞʫʶʪʴ ʩʚʦʶ ʫʚʘʛʫ.                     

ʑʦʜʦ ʛʨʫʧʦʚʦʾ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘ 

ʙʘʢʘʣʘʚʨʩʴʢʦʤʫ ʡ ʤʘʛʽʩʪʝʨʩʴʢʦʤʫ ʨʽʚʥʷʭ, ʪʦ ʪʫʪ ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʾʾ ʤʦʞʣʠʚʦʩʪʽ 

ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ: ʜʦ ʾʾ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘ ʘʫʜʠʪʦʨʥʠʭ ʟʘʥʷʪʪʷʭ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ ʚʜʘʶʪʴʩʷ ʝʧʽʟʦʜʠʯʥʦ, ʤʘʣʘ ʛʨʫʧʘ (3-5 ʦʩʽʙ) ʷʢ ʮʽʣʽʩʥʠʡ ʩʫʙôʻʢʪ 

ʥʘʚʯʘʥʥʷ ʥʝ ʩʧʨʠʡʤʘʻʪʴʩʷ ʽ ʥʝ ʫʩʚʽʜʦʤʣʶʻʪʴʩʷ.  

ʋ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʟ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʯʘʩ ʚʽʜ ʯʘʩʫ ʟôʷʚʣʷʶʪʴʩʷ ʩʪʘʪʪʽ, ʧʨʠʩʚʷʯʝʥʽ 

ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʥʘʚʯʘʥʥʶ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʽ. ʊʘʢ. ʉ. ɽ. ʌʝʜʦʩʻʻʚ [10] ʘʥʘʣʽʟʫʻ ʽ 

ʧʦʨʽʚʥʶʻ ʪʝʟʘʫʨʫʩ ʧʦʥʷʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʜʦʩʣʽʜʥʠʢ ʟʫʧʠʥʷʻʪʴʩʷ ʥʝ 

ʣʠʰʝ ʥʘ ʰʠʨʦʢʦʚʞʠʚʘʥʠʭ ʽ ʜʦʙʨʝ ʚʽʜʦʤʠʭ ʪʝʨʤʽʥʘʭ, ʘ ʜʦʣʫʯʘʻ ʜʦ ʾʭʥʴʦʛʦ ʧʝʨʝʣʽʢʫ ʧʦʥʷʪʪʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʚʧʣʠʚʦʚʦʛʦ ʯʠʥʥʠʢʘ ʽʥʪʝʨʘʢʮʽʾ.  

ʉ. ʆ. ʉʠʩʦʻʚʘ ʧʝʨʝʢʦʥʘʥʘ ʚ ʪʦʤʫ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʚʨʘʭʦʚʫʻ ʧʩʠʭʦʣʦʛʽʶ 

ʣʶʜʩʴʢʠʭ ʩʪʦʩʫʥʢʽʚ, ʪʦʤʫ ʪʨʘʢʪʫʻ ʡʦʛʦ ʷʢ çʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʚʟʘʻʤʦʜʽʾ 

ʫʯʥʷ ʟ ʥʘʚʯʘʣʴʥʠʤ ʦʪʦʯʝʥʥʷʤ, ʥʘʚʯʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʩʠʭʦʣʦʛʽʾ 

ʣʶʜʩʴʢʠʭ ʚʟʘʻʤʠʥ ʽ ʚʟʘʻʤʦʜʽʡ, ʩʫʪʥʽʩʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʽʟʥʘʥʥʷ, ʢʦʣʠ ʟʥʘʥʥʷ ʟʜʦʙʫʚʘʶʪʴʩʷ ʚ ʩʧʽʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ ʜʽʘʣʦʛ, ʧʦʣʽʣʦʛ ʫʯʥʽʚ ʤʽʞ 

ʩʦʙʦʶè [8, ʩ., 4]. 

ʉʝʨʝʜ ʧʨʘʮʴ ʤʝʪʦʜʠʯʥʦ-ʨʝʢʦʤʝʥʜʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ, 

ʚʽʜʟʥʘʯʠʤʦ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʖ.ʄ. ʂʦʙʶʢ ʟ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺ ʥʠʭ ʥʘʛʦʣʦʰʝʥʦ ʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʫʤʦʚʘʭ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʘ ʷʢ ʧʨʦʙʣʝʤʫ ʦʟʥʘʯʝʥʦ 

ʪʝ, ʱʦ çʚʠʢʣʘʜʘʯʽ ʚʫʟʽʚ ʽ ʰʢʽʣʴʥʽ ʚʯʠʪʝʣʽ ʤʘʶʪʴ ʚʝʣʠʢʽ ʫʪʨʫʜʥʝʥʥʷ ʚ ʦʧʘʥʫʚʘʥʥʽ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠè[4]. ʌʦʨʤʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ɯ.ʄ. ʊʷʛʘʡ [9]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ 

ʣʝʢʮʽʷʭ, ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ, ʚ ʧʦʟʘʘʫʜʠʪʦʨʥʽʡ ʨʦʙʦʪʽ. 

ɺ ʦʛʣʷʜʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ çʇʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ 

ʫʯʥʽ ʤʘʶʪʴ ʨʦʙʠʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ, ʥʽʞ ʧʨʦʩʪʦ ʩʣʫʭʘʪʠ ʽ ʬʽʢʩʫʚʘʪʠ ʛʦʪʦʚʽ ʜʫʤʢʠ ʚʯʠʪʝʣʷ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʧʨʦʜʫʢʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʩʘʤʦʩʪʽʡʥʦ, ʚʠʟʥʘʯʘʪʠ ʪʘ ʦʙʛʦʚʦʨʶʚʘʪʠ ʧʨʦʙʣʝʤʠ, 

ʟʥʘʭʦʜʠʪʠ ʰʣʷʭʠ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ, ʩʧʦʩʪʝʨʽʛʘʪʠ ʽ ʧʣʘʥʫʚʘʪʠ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʟʤʦʛʫ 
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ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʥʘ ʧʨʘʢʪʠʮʽ, ʩʪʚʦʨʶʚʘʪʠ ʟʚʦʨʦʪʥʽ ʟʚôʷʟʢʠè [5].                    

ɼʣʷ ʧʨʦʬʝʩʽʡ ʪʠʧʫ çʣʶʜʠʥʘ ï ʣʶʜʠʥʘè ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ɿ ʧʨʠʚʦʜʫ ʮʴʦʛʦ ʥʘʛʦʣʦʩʠʤʦ, 

ʱʦ ʟʤʽʩʪ ʦʥʦʚʣʝʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʨʦʟʨʦʙʣʝʥʦ 

ʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʽʡ ʦʩʥʦʚʽ ʽ ʜʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʩʽʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ 

ʚʢʣʶʯʝʥʦ ʪʘʢʫ ʚʘʞʣʠʚʫ ʢʣʶʯʦʚʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʷʢ ʩʧʽʣʢʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʶ (ʽ ʨʽʜʥʦʶ ʫ ʨʘʟʽ 

ʚʽʜʤʽʥʥʦʩʪʽ) ʤʦʚʦʶ [11]. ʎʽʣʢʦʤ ʦʯʝʚʠʜʥʦ, ʱʦ ʫ ʬʨʦʥʪʘʣʴʥʦʾ (ʟʘʛʘʣʴʥʦʢʣʘʩʥʦʾ) ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʾʾ ʨʦʟʚʠʪʢʫ ʦʙʤʘʣʴ. 

ɯ ʣʠʰʝ ʫ ʛʨʫʧʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʟʘʚʜʷʢʠ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʤʝʪʦʜʘʤ ʥʘʚʯʘʥʥʷ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ 

ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʶ ʤʦʚʦʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʤʝʪʦʜʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʦʣʽ ʟʦʨʫ ʜʠʜʘʢʪʽʚ ʽ ʤʝʪʦʜʠʩʪʽʚ. ʇʨʦʪʝ, ʤʝʪʦʜʠʢʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʧʠʪʘʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʪʘ ʛʨʫʧʦʚʦʾ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʘʪʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ, 

ʣʠʰʘʶʪʴʩʷ ʥʝ ʜʦ ʢʽʥʮʷ ʚʠʚʯʝʥʽ. 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʜʠʜʘʢʪʠʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʨʦʟʢʨʠʪʪʽ ʧʨʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ; ʨʦʟʢʨʠʪʪʽ ʚʘʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʦʜʠʯʥʦʛʦ ʩʢʣʘʜʥʠʢʘ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʤʫ 

ʧʨʘʮʽʚʥʠʢʫ ʦʧʘʥʫʚʘʪʠ ʤʝʪʦʜʠʢʦʶ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ ʚ ʨʘʤʢʘʭ ʛʨʫʧʦʚʦʾ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɸʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʠʭ ʧʨʘʢʪʠʢ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ ʽʩʥʫʻ ʩʫʧʝʨʝʯʥʽʩʪʴ ʤʽʞ 

ʜʠʜʘʢʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʡ ʝʬʝʢʪʠʚʥʽʩʪʶ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʫ ʧʽʜʛʦʪʦʚʮʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʄʠ ʟôʷʩʫʚʘʣʠ, ʱʦ ʧʨʠʯʠʥ ʽʩʥʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ 

ʩʫʧʝʨʝʯʥʦʩʪʽ ʜʝʢʽʣʴʢʘ. ʇʦ-ʧʝʨʰʝ, ʩʝʨʝʜ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʦʤʽʥʫʶʪʴ 

ʬʨʦʥʪʘʣʴʥʘ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʘ, ʪʦʜʽ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʫʧʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʥʝʩʠʩʪʝʤʥʝ ʽ ʟʜʝʙʽʣʴʰʦʛʦ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʘʟʦʚʠʭ ʟʘʚʜʘʥʴ, ʧʦʢʣʘʜʝʥʠʭ ʚ ʦʩʥʦʚʫ 

ʤʦʟʢʦʚʦʛʦ h ʪʫʨʤʫ, ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫ, ʜʽʣʦʚʦʾ ʛʨʠ ʪʦʱʦ. ʇʦ-ʜʨʫʛʝ, ʪʨʫʜʥʦʱʽ ʚʠʥʠʢʘʶʪʴ ʟ 

ʧʦʜʦʣʘʥʥʷʤ ʩʪʝʨʝʦʪʠʧʫ ʧʦʛʣʷʜʽʚ ʦʢʨʝʤʠʭ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʟʜʦʙʫʚʘʯʘ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʷʢ ʦʙôʻʢʪ ʡʦʛʦ ʚʠʢʣʘʜʘʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʦ-ʪʨʝʪʻ, ʛʨʫʧʦʚʘ ʬʦʨʤʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʽʜʢʦ ʽ ʟ ʥʝʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʜʦ ʜʽʷʣʴʥʦʩʪʽ ʛʨʫʧʦʚʦʛʦ 

ʩʫʙôʻʢʪʘ ʥʘʚʯʘʥʥʷ. ʏʝʨʝʟ ʟʘʟʥʘʯʝʥʽ ʧʨʠʯʠʥʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ, ʙʫʜʫʯʠ 

ʦʙʽʟʥʘʥʠʤʠ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʚʯʘʥʥʷ, ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʾʭ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ. 

ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʱʝ ʽ ʚ ʪʦʤʫ, ʱʦ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ ʚʽʜʯʫʚʘʶʪʴ ʪʨʫʜʥʦʱʽ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʫʧʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʚʠʷʚʣʝʥʦʛʦ ʧʨʦʪʠʨʽʯʯʷ ʚʙʘʯʘʻʤʦ ʟʘ ʥʝʦʙʭʽʜʥʝ ʧʽʜʚʠʱʫʚʘʪʠ ʤʝʪʦʜʠʯʥʫ 

ʧʽʜʛʦʪʦʚʢʫ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʝʪʦʜʠʮʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʤʘʣʠʭ ʛʨʫʧʘʭ. ɯ ʭʦʯʘ ʯʠʩʝʣʴʥʠʡ ʩʢʣʘʜ ʤʘʣʠʭ ʛʨʫʧ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜ ʜʚʦʭ ʦʩʽʙ (ʧʘʨʥʘ ʨʦʙʦʪʘ) ʜʦ ʜʚʘʜʮʷʪʠ ʧôʷʪʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʩʠʭʦʣʦʛʽʚ ʽ 

ʧʝʜʘʛʦʛʽʚ ʜʦʚʝʣʠ, ʱʦ ʟ ʥʘʚʯʘʣʴʥʦʶ ʤʝʪʦʶ ʤʘʣʽ ʛʨʫʧʠ ʜʦʮʽʣʴʥʦ ʩʪʚʦʨʶʚʘʪʠ ʽʟ 3 ï 5 ʦʩʽʙ. 

ɻʨʫʧʠ ʪʘʢʦʛʦ ʩʢʣʘʜʫ ʩʧʨʦʤʦʞʥʽ ʝʬʝʢʪʠʚʥʦ ʩʧʽʣʢʫʚʘʪʠʩʴ ʧʽʜ ʯʘʩ ʟʘʥʷʪʪʷ. 

ʋ ʤʝʪʦʜʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʤʽʩʪʷʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʟ 

ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʆʜʥʘʢ ʟôʷʩʫʚʘʣʦʩʴ, ʱʦ ʚ ʥʠʭ ʤʦʚʘ ʥʝ ʡʜʝ 

ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʽ ʚʽʜʥʦʩʥʦ ʪʨʠʚʘʣʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʫʧʦʚʠʭ ʩʫʙôʻʢʪʽʚ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʉʪʚʦʨʶʶʪʴʩʷ ʪʠʤʯʘʩʦʚʽ ʤʘʣʽ ʛʨʫʧ ʽ ʥʝ ʟʘʚʞʜʠ ʟʘ ʚʣʘʩʥʠʤ ʙʘʞʘʥʥʷʤ ʟʜʦʙʫʚʘʯʽʚ 

ʚʠʱʦʾ ʦʩʚʽʪʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʚ ʪʦʡ ʯʘʩ, ʢʦʣʠ ʢʽʣʴʢʘ ʦʩʽʙ ʚʠʢʦʥʫʶʪʴ ʩʧʽʣʴʥʝ ʟʘʚʜʘʥʥʷ, ʚʦʥʠ 

ʧʨʘʮʶʶʪʴ ʧʦʨʫʯ, ʘʣʝ ʥʝ ʨʘʟʦʤ. ʎʝ ʜʦʚʦʜʠʪʴ, ʱʦ ʧʨʦʬʝʩʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʩʬʦʨʤʦʚʘʥʘ ʙʝʟ ʥʘʣʝʞʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʠʯʥʦʛʦ ʩʢʣʘʜʥʠʢʘ, ʙʝʟ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʦʛʦ, ʱʦ ʜʣʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʩʧʽʣʢʫʚʘʥʥʷ (ʥʘʚʯʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ) ʻ 

ʦʜʥʦʯʘʩʥʦ ʽ ʫʤʦʚʦʶ, ʽ ʨʝʟʫʣʴʪʘʪʦʤ. ʋʩʚʽʜʦʤʠʚʰʠ ʮʝ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʤ ʧʨʘʮʽʚʥʠʢʘʤ 
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ʧʦʪʨʽʙʥʦ ʩʢʦʨʠʩʪʘʪʠʩʴ ʤʦʞʣʠʚʦʩʪʷʤʠ ʥʝʬʦʨʤʘʣʴʥʦʾ ʪʘ ʽʥʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʟʘʜʣʷ ʨʦʟʚʠʪʢʫ 

ʤʝʪʦʜʠʯʥʦʛʦ ʩʢʣʘʜʥʠʢʘ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ, ʾʭʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ʟʘ ʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʘʚʪʦʨʠ ʧʫʙʣʽʢʘʮʽʡ [4, 6, 8, 9, 10], ʥʝ ʤʦʞʝ ʟʨʦʙʠʪʠ 

ʥʘʯʘʣʴʥʝ ʩʧʽʣʢʫʚʘʥʥʷ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʮʽʣʽʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʦʭʦʧʠʚʰʠ ʚʩʽ 

ʡʦʛʦ ʝʪʘʧʠ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʟʘʭʦʧʣʶʶʪʴ ʩʪʫʜʝʥʪʽʚ ʥʝʩʪʘʥʜʘʨʪʥʽʩʪʶ ʬʦʨʤ ʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʦʜʥʘʢ ʥʝ ʨʦʙʣʷʪʴ ʩʧʽʣʢʫʚʘʥʥʷ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʩʠʩʪʝʤʘʪʠʯʥʠʤ ʽ ʥʝ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʻʜʠʥʦʛʦ ʛʨʫʧʦʚʦʛʦ ʩʫʙôʻʢʪʘ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʂʦʥʢʨʝʪʥʘ 

ʜʠʜʘʢʪʠʯʥʘ ʤʝʪʘ ʪʘʢʠʭ ʟʘʥʷʪʴ ʟʥʘʯʥʦ ʚʫʞʯʘ, ʥʽʞ ʫ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ.  

ɹʘʛʘʪʦʨʽʯʥʠʡ ʚʽʪʯʠʟʥʷʥʠʡ ʽ ʟʘʨʫʙʽʞʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʜʦʩʚʽʜ ʧʝʨʝʢʦʥʣʠʚʦ ʜʦʚʦʜʠʪʴ, ʱʦ 

ʚ ʩʝʨʝʜʥʽʡ ʪʘ ʚʠʱʽʡ ʦʩʚʽʪʽ ʟ ʧʦʤʽʞ ʨʽʟʥʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʡʙʽʣʴʰʝ ʟʘʜʽʷʥʠʤʠ ʫ ʛʨʫʧʦʚʽʡ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʜʣʷ ʛʨʫʧʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʽʣʢʫʚʘʥʥʷ ʻ ʽ ʫʤʦʚʦʶ, ʽ 

ʨʝʟʫʣʴʪʘʪʦʤ ʜʽʷʣʴʥʦʩʪʽ. ɼʦʚʝʜʝʥʦ, çʩʧʽʣʢʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʫ ʩʦʮʽʘʣʴʥʦʛʦ ʙʫʪʪʷ , ʘ ʚ 

ʧʨʘʢʪʠʮʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘʚʯʘʣʴʥʝ ʩʧʽʣʢʫʚʘʥʥʷ ï ʮʝ ʟʘʧʦʨʫʢʘ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʫʩʧʽʭʫ ʚʠʢʣʘʜʘʯʘè [12, c. 124]. 

ʅʘʚʯʘʥʥʷ ʫ ʩʢʣʘʜʽ ʤʘʣʠʭ ʛʨʫʧ ʧʝʨʝʜʙʘʯʘʻ ʙʝʟʧʦʩʝʨʝʜʥʻ ʩʧʽʣʢʫʚʘʥʥʷ ʫʯʥʽʚ ʽ ʩʪʫʜʝʥʪʽʚ 

ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʧʽʟʥʘʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. ʎʝ ʩʧʽʣʢʫʚʘʥʥʷ ʤʦʞʝ ʤʘʪʠ ʤʽʩʮʝ ʥʘ ʪʘʢʠʭ 

ʝʪʘʧʘʭ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʷʢ ʧʝʨʝʚʽʨʢʘ, ʦʮʽʥʶʚʘʥʥʷ, ʟʜʦʙʫʪʪʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘʙʫʪʠʭ ʟʥʘʥʴ, 

ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʫ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʅʘʚʯʘʶʯʠʩʴ ʫ ʛʨʫʧʽ, ʩʪʫʜʝʥʪʠ ʪʘʢʦʞ 

ʤʘʶʪʴ ʟʤʦʛʫ ʨʦʟʚʠʚʘʪʠ ʢʦʤʫʥʽʢʘʪʠʚʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʧʨʦʬʝʩʽʡ 

çʣʶʜʠʥʘ ï ʣʶʜʠʥʘè.  

ʑʦʙ ʤʘʣʽ ʥʘʚʯʘʣʴʥʽ ʛʨʫʧʠ ʜʽʷʣʠ ʷʢ ʻʜʠʥʠʡ ʛʨʫʧʦʚʠʡ ʩʫʙôʻʢʪ, ʜʦ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʩʣʽʜ 

ʧʽʜʭʦʜʠʪʠ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʛʨʫʧʦʚʦʾ ʜʠʥʘʤʽʢʠ. ʆʜʥʘ ʟ ʮʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ï ʧʩʠʭʦʣʦʛʽʯʥʘ ʩʫʤʽʩʥʽʩʪʴ ʯʣʝʥʽʚ ʤʘʣʦʾ ʛʨʫʧʠ. ʗʢ ʤʠ ʚʞʝ ʚʽʜʤʽʯʘʣʠ, ʧʨʦʧʦʟʠʮʽʾ ʜʦʩʣʽʜʥʠʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʫʧʦʚʫ ʬʦʨʤʫ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ/ʫʯʥʽʚ ʥʝ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʮʽʡ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ.             

ɯʥʰʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʩʪʦʩʫʻʪʴʩʷ ʜʽʻʚʦʩʪʽ ʤʘʣʠʭ ʛʨʫʧ, ʧʽʜ ʷʢʦʶ ʨʦʟʫʤʽʶʪʴ ʟʜʘʪʥʽʩʪʴ ʥʘ 

ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽ ʚʠʢʦʥʫʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ, ʟʘʜʣʷ ʷʢʦʾ ʛʨʫʧʘ ʩʪʚʦʨʝʥʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʥʝ ʤʝʥʰʝ ʧʦʣʦʚʠʥʠ ʩʢʣʘʜʫ ʤʘʣʦʾ ʥʘʚʯʘʣʴʥʦʾ ʛʨʫʧʠ ʧʦʚʠʥʥʽ ʥʘ ʥʘʣʝʞʥʦʤʫ 

ʨʽʚʥʽ ʥʘʚʯʘʪʠʩʴ ʟ ʢʦʥʢʨʝʪʥʦʾ ʜʠʩʮʠʧʣʽʥʠ.. ʋ ʛʨʫʧʽ ʤʘʻ ʙʫʪʠ ʨʦʟʧʦʜʽʣ ʨʦʣʝʡ: ʦʜʠʥ ʟʜʦʙʫʚʘʯ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ï ʣʽʜʝʨ ʤʘʣʦʾ ʛʨʫʧʠ, ʽʥʰʽ ï ʯʣʝʥʠ ʛʨʫʧʠ, ʩʝʨʝʜ ʥʠʭ ʭʪʦʩʴ ʤʦʞʝ ʙʫʪʠ ʦʙʣʽʢʦʚʮʝʤ. 

ʇʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʝʱʦ ʽʥʰʫ ʩʪʨʫʢʪʫʨʫ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʽ. 

ʗʢ ʦʜʠʥ ʟ ʧʨʠʢʣʘʜʽʚ ʨʦʟʛʣʷʥʝʤʦ ʟʘʥʷʪʪʷ, ʱʦ ʩʪʨʫʢʪʫʨʥʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʯʘʩʪʠʥ.            

ʅʘ ʧʦʯʘʪʢʫ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ (ʩʝʤʽʥʘʨʫ ʯʠ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ) ʻ ʧʦʪʨʝʙʘ ʟʜʽʡʩʥʠʪʠ ʫʩʥʫ 

ʧʝʨʝʚʽʨʢʫ ʟʘʩʚʦʻʥʠʭ ʟʥʘʥʴ ʽ ʧʝʨʝʩʚʽʜʯʠʪʠʩʴ ʫ ʛʦʪʦʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ʩʝʤ̔ʥʘʨʫ ʯʠ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜ ʯʘʩ ʟʘʥʷʪʪʷ, ʷʢʱʦ ʮʝ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʽ 

ʜʠʩʮʠʧʣʽʥʠ. ʉʪʫʜʝʥʪʠ ʟʘ ʪʦʡ ʩʘʤʠʡ ʯʘʩ, ʱʦ ʙʫʚ ʚʽʜʚʝʜʝʥʠʡ ʥʘ ʬʨʦʥʪʘʣʴʥʫ ʧʝʨʝʚʽʨʢʫ 

ʟʜʽʡʩʥʶʶʪʴ ʾʾ ʫ ʤʘʣʠʭ ʛʨʫʧʘʭ, ʜʝ ʢʦʞʥʠʡ ʤʘʻ ʟʤʦʛʫ ʚʠʛʦʣʦʩʠʪʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ ʫ ʟʦʚʥʽʰʥʽʡ 

ʤʦʚʽ, ʧʦʯʫʪʠ, ʧʨʦʢʦʤʝʥʪʫʚʘʪʠ ʪʘ ʦʮʽʥʠʪʠ ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ ʯʣʝʥʽʚ ʤʘʣʦʾ ʛʨʫʧʠ. 

ɻʦʪʫʶʯʠʩʴ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʟ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʩʪʫʜʝʥʪʠ ʚ 

ʩʘʤʦʩʪʽʡʥʽʡ ʧʦʟʘʘʫʜʠʪʦʨʥʽʡ ʨʦʙʦʪʽ ʚʠʢʦʥʫʶʪʴ ʧʠʩʴʤʦʚʽ ʟʘʚʜʘʥʥʷ. ɰʭ ʧʝʨʝʚʽʨʢʫ ʪʘʢʦʞ 

ʟʜʽʡʩʥʶʻ ʤʘʣʘ ʛʨʫʧʘ, ʘ ʥʝ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʘʮʽʚʥʠʢ. ɺʩʝ ʮʝ ʩʢʣʘʜʘʻ ʧʝʨʰʫ ʯʘʩʪʠʥʫ 

ʟʘʥʷʪʪʷ. 

ʅʘʡʙʽʣʴʰʫ ʪʨʠʚʘʣʽʩʪʴ ʤʘʻ ʜʨʫʛʘ ʯʘʩʪʠʥʘ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ (ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ), 

ʥʘʚʯʘʣʴʥʝ ʩʧʽʣʢʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʣʽʚ ʥʘʚʯʘʥʥʷ ʜʣʷ ʷʢʦʾ ʻ 

ʦʙʦʚôʷʟʢʦʚʠʤ. ʉʪʫʜʝʥʪʠ ʢʦʣʝʢʪʠʚʥʦ ʚʠʢʦʥʫʶʪʴ, ʧʽʜʛʦʪʦʚʣʝʥʽ ʚʠʢʣʘʜʘʯʝʤ ʟʘ ʪʝʤʦʶ ʟʘʥʷʪʪʷ 

ʟʘʚʜʘʥʥʽ ʽ ʚʧʨʘʚʠ, ʢʦʤʝʥʪʫʶʪʴ ʭʽʜ ʨʦʟʚôʷʟʘʥʥʷ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɺ ʮʽʡ ʯʘʩʪʠʥʽ ʽʥʪʝʨʘʢʮʽʷ 

ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ ʟʘ ʩʮʝʥʘʨʽʻʤ ʜʽʣʦʚʦʾ ʛʨʠ, ʤʦʟʢʦʚʦʛʦ ʰʪʫʨʤʫ, ʙʨʝʡʥʨʠʥʛʫ ʪʘ ʽʥ.  

ʋ ʩʢʣʘʜʽ ʤʘʣʠʭ ʛʨʫʧ ʛʨʫʧʦʚʽ ʩʫʙôʻʢʪʠ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʫʩʧʽʭʦʤ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʝʢʪʠ, ʩʪʚʦʨʝʥʽ ʟ ʜʠʜʘʢʪʠʯʥʦʶ ʤʝʪʦʶ.  

ʅʘʚʝʜʝʥʠʡ ʩʪʠʩʣʠʡ ʦʛʣʷʜ ʤʝʪʦʜʠʯʥʠʭ ʦʨʽʻʥʪʠʨʽʚ ʚʠʢʣʘʜʘʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʱʦʜʦ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʛʨʫʧʦʚʦʾ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 
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ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʤʽʩʪʠʪʴ ʜʦʢʘʟʠ ʪʦʛʦ, ʱʦ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʤʝʪʦʜʠʯʥʠʡ ʩʢʣʘʜʥʠʢ ʻ ʥʝ ʣʠʰʝ ʚʘʞʣʠʚʠʤ, ʘ ʡ ʦʙʦʚôʷʟʢʦʚʠʤ.               

ʅʘ ʢʦʨʠʩʪʴ ʮʴʦʛʦ ʚʠʩʥʦʚʢʫ ʩʚʽʜʯʠʪʴ ʩʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ ʥʘʚʯʘʥʥʷ ʫ ʩʢʣʘʜʽ ʤʘʣʠʭ ʛʨʫʧ, ʘʜʞʝ 

çʢʦʞʥʠʡ ʫʯʘʩʥʠʢ ʨʝʘʣʽʟʫʻ ʧʝʚʥʽ ʮʽʣʽ (ʢʦʛʦʩʴ ʧʝʨʝʢʦʥʘʪʠ, ʩʧʽʣʴʥʦ ʚʠʢʦʥʘʪʠ ʧʝʚʥʠʡ ʚʠʜ 

ʜʽʷʣʴʥʦʩʪʽ, ʧʦʢʘʟʘʪʠ ʩʚʦʻ ʩʪʘʚʣʝʥʥʷ ʜʦ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʬʘʢʪʫ ʪʘ ʽʥ.) ʽ ʚʦʜʥʦʯʘʩ ʧʽʟʥʘʻ ʦʜʠʥ 

ʦʜʥʦʛʦ, ʟʤʽʥʶʻʪʴʩʷ ʩʘʤ ʽ ʚʧʣʠʚʘʻ ʥʘ ʪʠʭ, ʭʪʦ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʩʧʽʣʢʫʚʘʥʥʽ [12, c. 124].                      

ʊʨʝʪʷ ʯʘʩʪʠʥʘ ʟʘʥʷʪʪʷ ʟ ʛʨʫʧʦʚʦʶ ʥʘʚʯʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʩʪʫʜʝʥʪʽʚ/ ʫʯʥʽʚ, ʥʘʟʚʝʤʦ ʾʾ 

ʟʘʚʝʨʰʘʣʴʥʦʶ, ʧʨʠʩʚʷʯʝʥʘ ʦʙʛʦʚʦʨʝʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʪʘ ʦʮʽʥʶʚʘʥʥʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʫ ʤʘʣʽʡ ʛʨʫʧʽ ʯʠ ʟ ʧʨʝʟʝʥʪʘʮʽʻʶ ʜʣʷ ʚʩʽʭ ʧʨʠʩʫʪʥʽʭ ʥʘ ʟʘʥʷʪʪʽ.  

ʆʪʞʝ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʘʮʽʚʥʠʢ, ʟʜʽʡʩʥʶʶʯʠ ʥʘʚʯʘʣʴʥʫ, ʤʝʪʦʜʠʯʥʫ, ʥʘʫʢʦʚʫ ʡ 

ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ [2] ʧʦʚʠʥʝʥ ʧʘʤôʷʪʘʪʠ, ʱʦ ʫ ʜʚʦʭʩʫʙôʻʢʪʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ 

ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʘ, ʥʽʞ ʚʠʢʣʘʜʘʥʥʷ, 

ʷʢʝ ʚʽʥ ʟʜʽʡʩʥʶʻ. ɺʽʜʪʘʢ ʤʝʪʦʜʠʯʥʠʡ ʩʢʣʘʜʥʠʢ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝ ʧʦʚʠʥʝʥ 

ʚʽʜʽʛʨʘʚʘʪʠ ʜʨʫʛʦʨʷʜʥʫ ʨʦʣʴ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ʇʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʯʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʄʝʪʦʜʠʯʥʽ ʟʥʘʥʥʷ ʽ ʚʤʽʥʥʷ ʥʝʦʙʭʽʜʥʽ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʧʨʘʮʽʚʥʠʢʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʣʘʜʘʥʥʷ ʽ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʪʘ ʛʨʫʧʦʚʘ ʬʦʨʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʧʦʻʜʥʘʥʽ ʩʧʽʣʴʥʦʶ 

ʦʟʥʘʢʦʶ ï ʧʦʩʪʽʡʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʠ ʮʴʦʤʫ 

ʩʪʫʜʝʥʪʠ/ʫʯʥʽ ʽ ʚʠʢʣʘʜʘʯʽ/ʚʯʠʪʝʣʽ ʻ ʨʽʚʥʦʧʨʘʚʥʠʤʠ ʩʫʙôʻʢʪʘʤʠ ʥʘʚʯʘʥʥʷ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚ ʷʢʦʤʫ ʥʘʚʯʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʪʠʭ, ʭʪʦ 

ʥʘʚʯʘʻʪʴʩʷ, ʚʽʜʽʛʨʘʻ ʥʝʩʫʪʪʻʚʫ ʨʦʣʴ, ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ 

ʩʧʽʣʢʫʚʘʥʥʽ ʟʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʯʠ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ.  

ʋ ʛʨʫʧʦʚʽʡ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʜʦʤʽʥʫʻ ʽʥʪʝʨʘʢʮʽʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʢʦʤʫʥʽʢʘʪʠʚʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʎʷ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʘ ʜʣʷ 

ʬʘʭʽʚʮʽʚ ʙʘʛʘʪʴʦʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ɿʘʚʜʷʢʠ ʧʦʻʜʥʘʥʥʶ ʛʨʫʧʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʢʦʞʝʥ ʫʯʘʩʥʠʢ 

ʛʨʫʧʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʩʪʠʛʘʻ ʦʙʛʦʚʦʨʠʪʠ ʽ ʚʠʢʦʥʘʪʠ ʟʘʚʜʘʥʥʷ, ʧʦʩʪʘʚʠʪʠ 

ʟʘʧʠʪʘʥʥʷ, ʜʦʩʷʛʪʠ ʜʠʜʘʢʪʠʯʥʦʾ ʤʝʪʠ ʟʘʥʷʪʪʷ, ʥʘʚʯʘʪʠʩʴ ʩʘʤ ʽ ʥʘʚʯʠʪʠ ʽʥʰʠʭ. ʎʝ ʜʦʜʘʻ 

ʚʧʝʚʥʝʥʦʩʪʽ ʫ ʚʣʘʩʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ ʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʡ ʩʧʨʦʤʦʞʥʦʩʪʽ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʘ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʜʦʩʷʛʘʪʠ ʚʠʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʥʽʞ ʧʨʘʮʶʶʯʠ ʬʨʦʥʪʘʣʴʥʦ 

ʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦ. ʑʦʙ ʦʩʷʛʥʫʪʠ ʚʩʝ ʮʝ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʘʮʽʚʥʠʢ ʧʦʪʨʝʙʫʻ 

ʧʦʜʘʣʴʰʦʾ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʫʤʦʚʘʭ ʥʝʬʦʨʤʘʣʴʥʦʾ ʪʘ ʽʥʬʦʨʤʘʣʴʥʦʾ 

ʦʩʚʽʪʠ. ɺ ʮʴʦʤʫ ʚʙʘʯʘʻʤʦ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ.  
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ʗʨʦʰʝʥʢʦ ʆ. ɻ. ʄʝʪʦʜʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʘ ʨʦʣʴ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʘʢʪʫʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʥʦʩʠʪ ʩʠʩʪʝʤʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʘ ʚ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʚʥʝʜʨʝʥʠʶ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʛʨʫʧʧʦʚʘʷ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝ 

ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʦʩʥʦʚʥʘʷ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʫʯʘʱʠʭʩʷ. 

ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʠ ʦʙʲʷʩʥʠʪʝʣʴʥʦ-ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʆʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʬʨʦʥʪʘʣʴʥʘʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʠ ʛʨʫʧʧʦʚʘʷ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʠʩʢʘʪʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʶʪ ʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʛʨʫʧʧʦʚʘʷ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ 

ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʟʘʣʦʞʝʥ ʦʙʱʝʥʠʷ ʧʦ ʣʠʥʠʠ çʩʦʠʩʢʘʪʝʣʴ ʦʙʨʘʟʦʚʘʥʠʷ ï ʩʦʠʩʢʘʪʝʣʠ 

ʦʙʨʘʟʦʚʘʥʠʷè, ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʘ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ ʥʝʜʦʦʮʝʥʠʚʘʶʪ ʟʥʘʯʝʥʠʝ ʛʨʫʧʧʦʚʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʦʜʛʦʪʦʚʢʝ 

http://multycourse.com.ua/ua/page/19/69
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ʩʦʠʩʢʘʪʝʣʝʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʤʝʪʦʜʠʯʝʩʢʦʤ 

ʘʩʧʝʢʪʝ ʪʨʝʙʫʝʪ ʦʚʣʘʜʝʥʠʷ ʤʝʪʦʜʠʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʫʧʧʦʚʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʳʷʚʣʝʥʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʦʙʲʝʢʪʠʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ ʚ ʧʦʩʪʦʷʥʥʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʫʯʝʙʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʥʠʭ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. 

ʇʨʝʜʣʦʞʝʥʦ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʢʘʩʘʶʱʠʡʩʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʫʧʧʦʚʳʭ ʩʫʙʲʝʢʪʦʚ ʦʙʫʯʝʥʠʷ. 

ʇʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ ʪʨʝʭʵʣʝʤʝʥʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʥʘ ʢʦʪʦʨʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʫʧʧʦʚʘʷ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʨʘʙʦʪʥʠʢ, ʨʘʟʚʠʪʠʝ, ʤʝʪʦʜʠʯʝʩʢʠʡ 

ʢʦʤʧʦʥʝʥʪ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʛʨʫʧʧʦʚʦʡ ʩʫʙʲʝʢʪ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʛʨʫʧʧʦʚʘʷ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʝʧʦʜʘʚʘʥʠʝ, ʦʙʫʯʝʥʠʝ. 

 

Yaroshenko O. G. The methodological component of the professional development of 

scientific and pedagogical workers. 

The role of methodical component of professional development of scientific and pedagogical 

workers in ensuring the quality of higher education is defined in the article. The actual researches 

of interactive teaching methods are analyzed, on the basis of which it is established that their use 

is not systematic in nature, and in the recommendations for the implementation of interactive 

learning group educational activities are not positioned as the main form of organization of 

educational activities of students and students. 

Comparison of interactive and explanatory illustrative training. It is substantiated that the 

frontal, individual and group forms of organization of educational activities of educational 

recipients have different opportunities for the use of interactive teaching methods. It is proved that 

group educational activity, which is based on communication on the lines of "education seeker - 

education seekers", is most suitable for interactive learning. 

It is shown that scientific-pedagogical workers of domestic higher education institutions 

underestimate the importance of group educational activity in the preparation of higher education 

applicants, their teaching activity in the methodological aspect requires mastering the methodology 

of organization and implementation of interactive learning using group educational activities. 

A discrepancy was found between the objective need for higher education institutions in the 

continued professional development of scientific and pedagogical staff and the insufficient 

development of theoretical foundations and educational support for the formation of a 

methodological component of professional competence in them. 

One way of solving this contradiction in the process of professional development of teachers, 

which concerns the substantive and procedural support of the activity of group subjects of learning, 

is suggested. 

An example of a practical exercise of a three-element structure is used, which uses group 

educational activities of students. 

Key words: scientific and pedagogical worker, professional development, methodical 

component, interactive teaching methods, group subject of educational activity, group educational 

activity, teaching, training. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ɺʃɸʉʊʀɺʆʉʊɽʁ ʈɸɼʀʂɸʃʔʅʆɰ ɺɯʉɯ 

ɼʆ ʈʆɿɺôʗɿʋɺɸʅʅʗ ɿɸɼɸʏ ɿ ɻɽʆʄɽʊʈɯɰ  

 

ɻʝʦʤʝʪʨʠʯʥʽ ʟʘʜʘʯʽ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʜʦ ʟʘʚʜʘʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʣʽʤʧʽʘʜʠ ʚ ʋʢʨʘʾʥʽ ʥʘ 

ʢʦʞʥʦʤʫ ʝʪʘʧʽ, ʚʠʢʣʠʢʘʶʪʴ ʟʥʘʯʥʽ ʫʪʨʫʜʥʝʥʥʷ ʚ ʫʯʥʽʚ, ʷʢʱʦ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʪʨʝʙʫʻ ʟʥʘʥʥʷ 

ʧʦʥʷʪʴ, ʬʘʢʪʽʚ ʧʨʦ ʛʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ, ʷʢʽ ʥʝ ʚʢʣʶʯʝʥʦ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʟ ʛʝʦʤʝʪʨʽʾ 

ʜʣʷ 7-9 ʢʣʘʩʽʚ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʧʦʥʷʪʪʷ ʻ ʧʦʥʷʪʪʷ ʨʘʜʠʢʘʣʴʥʦʾ ʚʽʩʽ ʜʚʦʭ ʢʽʣ.  

ʄʝʪʘ ʩʪʘʪʪʽ ï ʨʦʟʨʦʙʠʪʠ ʦʢʨʝʤʽ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʟ ʪʝʤʠ çʈʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʜʚʦʭ ʢʽʣ ʪʘ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽè. 

ʊʝʦʨʝʤʠ ʪʘ ʬʘʢʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʨʘʜʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʢʽʣ, ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʚôʷʟʫʚʘʪʠ 

ʟʘʜʘʯʽ, ʚ ʷʢʠʭ ʪʨʝʙʘ ʜʦʚʝʩʪʠ, ʱʦ: ʪʨʠ ʧʨʷʤʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʪʦʯʮʽ; ʪʨʠ ʪʦʯʢʠ 

ʥʘʣʝʞʘʪʴ ʦʜʥʽʡ ʧʨʷʤʽʡ; ʧʨʷʤʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʪʦʱʦ. ʊʘʢ, ʱʦʙ ʜʦʚʝʩʪʠ, ʱʦ ʪʨʠ ʧʨʷʤʽ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʪʦʯʮʽ, ʪʨʝʙʘ ʜʦʚʝʩʪʠ, ʱʦ ʮʽ ʧʨʷʤʽ ʻ ʨʘʜʠʢʘʣʴʥʠʤʠ ʦʩʷʤʠ ʧʦʧʘʨʥʦ 

ʚʟʷʪʠʭ ʪʨʴʦʭ ʢʽʣ, ʘ ʱʦʙ ʜʦʚʝʩʪʠ, ʱʦ ʜʚʽ ʧʨʷʤʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ, ʪʨʝʙʘ ʜʦʚʝʩʪʠ, ʱʦ ʦʜʥʘ ʟ 

ʮʠʭ ʧʨʷʤʠʭ ʻ ʨʘʜʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʜʚʦʭ ʢʽʣ, ʘ ʽʥʰʘ ï ʣʽʥʽʻʶ ʾʭ ʮʝʥʪʨʽʚ. 

ɺʚʘʞʘʻʤʦ, ʱʦ ʪʽʣʴʢʠ ʩʧʝʮʽʘʣʴʥʠʤ ʯʠʥʦʤ ʧʦʙʫʜʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʘʜʘʯ ʩʧʨʠʷʻ 

ʜʦʩ̫ʛʥʝʥʥʶ ʧʣʘʥʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʦ ʩʠʩʪʝʤʠ ʟʘʜʘʯ ʟ ʪʝʤʠ çʈʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʢʽʣ ʪʘ ʾʾ 

ʚʣʘʩʪʠʚʦʩʪʽè ʜʦʮʽʣʴʥʦ ʚʢʣʶʯʘʪʠ ʟʘʜʘʯʽ ʥʘ ʧʦʙʫʜʦʚʫ, ʜʦʚʝʜʝʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʥʘ 

ʦʙʯʠʩʣʝʥʥʷ; ʚʨʘʭʦʚʫʚʘʪʠ ʬʫʥʢʮʽʾ ʧʝʚʥʦʾ ʟʘʜʘʯʽ ʚ ʩʠʩʪʝʤʽ ʟʘʜʘʯ (ʟʘʜʘʯʽ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʚʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʪʫ (ʙʘʟʦʚʘ ʟʘʜʘʯʘ), ʽ ʪʽ, ʛʦʣʦʚʥʘ ʬʫʥʢʮʽʷ ʷʢʠʭ ï 

ʜʝʤʦʥʩʪʨʘʮʽʷ ʧʨʘʚʠʣʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʨʠʡʦʤʫ, ʤʝʪʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʢʣʘʩʫ 

ʟʘʜʘʯ (ʦʧʦʨʥʘ ʟʘʜʘʯʘ)). ʅʘʚʢʦʣʦ ʙʘʟʦʚʠʭ ʽ ʦʧʦʨʥʠʭ ʟʘʜʘʯ ʜʦʮʽʣʴʥʦ, ʥʘʨʦʱʫʶʯʠ ʩʢʣʘʜʥʽʩʪʴ 

ʟʘʜʘʯ, ʩʪʚʦʨʶʚʘʪʠ ʙʣʦʢʠ ʟʘʜʘʯ ʥʘ ʾʭ ʚʽʜʧʨʘʮʶʚʘʥʥʷ. ʉʢʣʘʜʥʽʩʪʴ ʧʝʚʥʦʾ ʟʘʜʘʯʽ ʙʣʦʢʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ, ʧʦʜʘʥʠʭ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʥʷ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʬʘʢʪ ʯʠ ʧʨʠʡʦʤ ʫʯʥʝʤ ʫ ʟʘʜʘʯʽ, ʢʽʣʴʢʦʩʪʽ ʡ ʪʠʧʫ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ, 

ʢʽʣʴʢʦʩʪʽ ʢʨʦʢʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʟʘʜʘʯ ʫ ʙʣʦʢʘʭ ʜʦʮʽʣʴʥʦ ʜʦʙʠʨʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʦʩʪʽ ʫʯʥʽʚ.  

ɼʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʫ GeoGebra ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ: ʛʦʪʦʚʠʭ ʨʠʩʫʥʢʽʚ; 

ʧʨʦʮʝʩʫ ʟʤʽʥʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʾʭ ʧʘʨʘʤʝʪʨʽʚ; ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʬʽʛʫʨ ʚ ʨʽʟʥʠʭ ʨʘʢʫʨʩʘʭ; ʧʦʢʨʦʢʦʚʦʾ ʧʦʙʫʜʦʚʠ ʨʠʩʫʥʢʘ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ, ʛʝʦʤʝʪʨʽʷ, ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ, ʚʣʘʩʪʠʚʦʩʪʽ ʨʘʜʠʢʘʣʴʥʦʾ 

ʚʽʩʽ, ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʦʣʽʤʧʽʘʜʠ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʩʪʝʧʽʥʴ ʪʦʯʢʠ, ʨʘʜʠʢʘʣʴʥʠʡ ʮʝʥʪʨ, ʧʨʦʛʨʘʤʘ 

GeoGebra. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋʯʥʽʚʩʴʢʽ ʤʘʪʝʤʘʪʠʯʥʽ ʦʣʽʤʧʽʘʜʠ ʚ ʋʢʨʘʾʥʽ ʤʘʶʪʴ ʜʘʚʥʽ 

ʪʨʘʜʠʮʽʾ. ʑʝ ʚ 1935 ʨʦʮʽ ʟ ʽʥʽʮʽʘʪʠʚʠ ʘʢʘʜʝʤʽʢʘ ʄʠʭʘʡʣʘ ʇʠʣʠʧʦʚʠʯʘ ʂʨʘʚʯʫʢʘ ʟʘ ʫʯʘʩʪʽ 

ʚʠʢʣʘʜʘʯʽʚ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʣʠ ʟʘʧʦʯʘʪʢʦʚʘʥʽ 

ʂʠʾʚʩʴʢʽ ʤʽʩʴʢʽ ʤʘʪʝʤʘʪʠʯʥʽ ʦʣʽʤʧʽʘʜʠ. ʊʠʤ ʩʘʤʠʤ ʫʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʽʜʝʷ 
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ʥʘʫʢʦʚʦʾ ʦʣʽʤʧʽʘʜʠ ʜʣʷ ʰʢʦʣʷʨʽʚ, ʷʢʘ ʧʽʟʥʽʰʝ ʟʥʘʡʰʣʘ ʧʽʜʪʨʠʤʢʫ ʪʘ ʚʪʽʣʝʥʥʷ ʚ ʽʥʰʠʭ 

ʨʝʛʽʦʥʘʭ ʥʘʰʦʾ ʢʨʘʾʥʠ [11]. ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʫʯʥʽʚʩʴʢʘ ʦʣʽʤʧʽʘʜʘ ʟ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʚʦʜʠʪʴʩʷ 

ʱʦʨʦʢʫ ʩʝʨʝʜ ʫʯʥʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʫ ʯʦʪʠʨʠ ʝʪʘʧʠ: ʰʢʽʣʴʥʠʡ, 

ʨʘʡʦʥʥʠʡ, ʦʙʣʘʩʥʠʡ, ʚʩʝʫʢʨʘʾʥʩʴʢʠʡ. ʇʦʯʠʥʘʶʯʠ ʟ 1993 ʨʦʢʫ ʟʙʽʨʥʘ ʢʦʤʘʥʜʘ ʋʢʨʘʾʥʠ 

ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʄʽʞʥʘʨʦʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʣʽʤʧʽʘʜʘʭ. ʉʘʤʝ ʪʦʜʽ ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʫ 

ʩʪʚʦʨʝʥʥʽ ʚʣʘʩʥʦʾ ʧʦʪʫʞʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʙʦʨʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʢʦʤʘʥʜ ʋʢʨʘʾʥʠ ʜʦ ʫʯʘʩʪʽ ʫ 

ʄʽʞʥʘʨʦʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʣʽʤʧʽʘʜʘʭ [12].  

ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʧʨʦʚʝʜʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʣʽʤʧʽʘʜʠ ʜʦ ʟʘʚʜʘʥʴ ʚʢʣʶʯʝʥʦ ʷʢ ʤʽʥʽʤʫʤ 

ʦʜʥʫ ʛʝʦʤʝʪʨʠʯʥʫ ʟʘʜʘʯʫ [5]. ɻʝʦʤʝʪʨʠʯʥʽ ʟʘʜʘʯʽ ʟʘʟʚʠʯʘʡ ʚʠʢʣʠʢʘʶʪʴ ʫʪʨʫʜʥʝʥʥʷ ʚ ʫʯʥʽʚ, 

ʷʢʱʦ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʪʨʝʙʫʻ ʟʥʘʥʥʷ ʧʦʥʷʪʴ, ʬʘʢʪʽʚ ʧʨʦ ʛʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ, ʷʢʽ ʥʝ ʚʢʣʶʯʝʥʦ 

ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʟ ʛʝʦʤʝʪʨʽʾ ʜʣʷ 7-9 ʢʣʘʩʽʚ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʧʦʥʷʪʪʷ ʻ ʧʦʥʷʪʪʷ 

ʨʘʜʠʢʘʣʴʥʦʾ ʚʽʩʽ ʜʚʦʭ ʢʽʣ [7; 8].  

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʜʘʯʽ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʘʜʠʢʘʣʴʥʦʾ ʚʽʩʽ, ʚʢʣʶʯʝʥʦ ʜʦ ʨʽʟʥʠʭ ʟʙʽʨʥʠʢʽʚ ʟʘʜʘʯ ʟ ʛʝʦʤʝʪʨʽʾ [3; 5; 10; 11; 

12; 13]. ʆʜʥʘʢ ʘʥʘʣʽʟ ʰʢʽʣʴʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʟ ʛʝʦʤʝʪʨʽʾ ʧʦʢʘʟʘʚ, ʱʦ ʪʽʣʴʢʠ ʫ ʧʽʜʨʫʯʥʠʢʫ ʜʣʷ 

ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʜʣʷ 9 ʢʣʘʩʫ (ʘʚʪʦʨʠ ɸ.ɻ. ʄʝʨʟʣʷʢ, ɺ.ɹ. ʇʦʣʦʥʩʴʢʠʡ ʽ 

ʄ.ʉ. ʗʢʽʨ [6]) ʫ ʨʫʙʨʠʮʽ çʂʦʣʠ ʟʨʦʙʣʝʥʦ ʫʨʦʢʠè ʧʦʜʘʥʦ ʢʦʨʦʪʢʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʘʜʠʢʘʣʴʥʫ 

ʚʽʩʴ. ʄʝʪʦʜʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʜʠʢʘʣʴʥʦʾ ʚʽʩʽ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʥʘ 

ʧʦʙʫʜʦʚʫ ʨʦʟʛʣʷʥʫʪʦ ʫ ʧʨʘʮʷʭ ɯ.ɻ. ʃʝʥʯʫʢʘ, ɸ.ʉ. ʌʨʘʥʦʚʩʴʢʦʛʦ, ʆ.ɸ. ʂʘʜʫʙʦʚʩʴʢʦʛʦ, 

ɸ.ʉ. ɹʫʥʘʢʦʚʦʾ [1; 4]. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʣʽʤʧʽʘʜ ʋʢʨʘʾʥʠ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʦʪʨʝʙʫ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥʽ ʟʘʜʘʯʽ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʩʢʣʘʜʥʦʩʪʽ [13]. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʨʦʟʨʦʙʠʪʠ ʦʢʨʝʤʽ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʟ ʪʝʤʠ çʈʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʜʚʦʭ ʢʽʣ ʪʘ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽè. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʪʫʧʝʥʝʤ ʪʦʯʢʠ ʚʽʜʥʦʩʥʦ ʢʦʣʘ ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʣʠʯʠʥʘ 

Ὠ Ὑ, ʜʝ R ï ʨʘʜʽʫʩ ʢʦʣʘ, ʘ d ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʘʥʦʾ ʪʦʯʢʠ ʜʦ ʮʝʥʪʨʘ ʢʦʣʘ. ɼʣʷ ʜʚʦʭ ʢʽʣ 

ʛʝʦʤʝʪʨʠʯʥʠʤ ʤʽʩʮʝʤ ʪʦʯʦʢ, ʷʢʽ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʩʪʝʧʝʥʽ ʚʽʜʥʦʩʥʦ ʮʠʭ ʢʽʣ, ʻ ʧʨʷʤʘ, ʷʢʫ 

ʥʘʟʠʚʘʶʪʴ ʨʘʜʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʜʘʥʠʭ ʢʽʣ. ɺʣʘʩʪʠʚʦʩʪʽ ʨʘʜʠʢʘʣʴʥʦʾ ʚʽʩʽ:  

1) ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʜʚʦʭ ʢʽʣ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʨʷʤʦʾ, ʱʦ ʤʽʩʪʠʪʴ ʾʭ ʮʝʥʪʨʠ; 

2) ʷʢʱʦ P ï ʪʦʯʢʘ ʨʘʜʠʢʘʣʴʥʦʾ ʚʽʩʽ, ʪʦ ʜʦʚʞʠʥʠ ʜʦʪʠʯʥʠʭ ʟ ʪʦʯʢʠ P ʜʦ ʦʙʦʭ ʢʽʣ ʨʽʚʥʽ; 

3) ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʜʽʣʠʪʴ ʥʘʚʧʽʣ ʚʽʜʨʽʟʢʠ ʩʧʽʣʴʥʠʭ ʜʦʪʠʯʥʠʭ; 

4) ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʮʝʥʪʨʽʚ ʢʽʣ, ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʜʚʦʤ ʜʘʥʠʤ, ʻ ʾʭ ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʙʝʟ 
ʾʭ ʩʧʽʣʴʥʦʾ ʭʦʨʜʠ [9]. 

ʗʢʱʦ ʮʝʥʪʨʠ ʪʨʴʦʭ ʢʽʣ ʥʝ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ ʽ ʜʣʷ ʢʦʞʥʦʾ ʧʘʨʠ ʢʽʣ ʧʨʦʚʝʜʝʥʦ 

ʨʘʜʠʢʘʣʴʥʫ ʚʽʩʴ, ʪʦ ʚʩʽ ʪʨʠ ʨʘʜʠʢʘʣʴʥʽ ʦʩʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʪʦʯʮʽ. ʎʶ ʪʦʯʢʫ ʥʘʟʠʚʘʶʪʴ 

ʨʘʜʠʢʘʣʴʥʠʤ ʮʝʥʪʨʦʤ ʪʨʴʦʭ ʢʽʣ. 

ʊʝʦʨʝʤʠ ʪʘ ʬʘʢʪʠ ʱʦʜʦ ʨʘʜʠʢʘʣʴʥʦʾ ʚʽʩʽ, ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ, ʚ ʷʢʠʭ ʪʨʝʙʘ 

ʜʦʚʝʩʪʠ, ʱʦ: ʪʨʠ ʧʨʷʤʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʪʦʯʮʽ; ʪʨʠ ʪʦʯʢʠ ʥʘʣʝʞʘʪʴ ʦʜʥʽʡ ʧʨʷʤʽʡ; ʧʨʷʤʽ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʪʦʱʦ.  

1. ɼʦʚʝʜʝʥʥʷ ʧʝʨʝʪʠʥʫ ʪʨʴʦʭ ʧʨʷʤʠʭ ʚ ʦʜʥʽʡ ʪʦʯʮʽ.  

ʑʦʙ ʜʦʚʝʩʪʠ, ʱʦ ʪʨʠ ʟʘʜʘʥʽ ʧʨʷʤʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʪʦʯʮʽ, ʪʨʝʙʘ ʜʦʚʝʩʪʠ, ʱʦ ʮʽ 

ʧʨʷʤʽ ʻ ʨʘʜʠʢʘʣʴʥʠʤʠ ʦʩʷʤʠ ʧʦʧʘʨʥʦ ʚʟʷʪʠʭ ʪʨʴʦʭ ʢʽʣ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ, ʷʢʘ 

ʧʨʦʧʦʥʫʚʘʣʘʩʷ ʥʘ LXX ʂʠʾʚʩʴʢʽʡ ʤʽʩʴʢʽʡ ʦʣʽʤʧʽʘʜʽ ʶʥʠʭ ʤʘʪʝʤʘʪʠʢʽʚ (2015 ʨʽʢ) [5]. 

ɿʘʜʘʯʘ. ʋ ʛʦʩʪʨʦʢʫʪʥʦʤʫ ʥʝʨʽʚʥʦʙʝʜʨʝʥʦʤʫ ʪʨʠʢʫʪʥʠʢʫ ABC ʧʨʦʜʦʚʞʝʥʥʷ ʤʝʜʽʘʥʠ 

Bʄ ʧʝʨʝʪʠʥʘʻ ʦʧʠʩʘʥʝ ʢʦʣʦ ʫ ʪʦʯʮʽ N. ʅʘ ʮʴʦʤʫ ʢʦʣʽ ʚʽʜʤʽʪʠʤʦ ʪʘʢʫ ʪʦʯʢʫ D, ʱʦ B᷁DH = 90̄ , 

ʜʝ ʅ ï ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ ʚʠʩʦʪ ʪʨʠʢʫʪʥʠʢʘ ABC. ʊʦʯʢʘ K ʦʙʨʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ AKCN ï 

ʧʘʨʘʣʝʣʦʛʨʘʤ. ɼʦʚʝʜʽʪʴ, ʱʦ ʧʨʷʤʽ AC, Kʅ ʽ ɺD ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʪʦʯʮʽ. 

ʈʦʟʚôʷʟʘʥʥʷ. ɺʽʜʰʫʢʘʻʤʦ ʪʨʠ ʢʦʣʘ, ʜʣʷ ʷʢʠʭ ʧʨʷʤʽ AC, Kʅ ʽ ɺD ʻ ʚʽʜʧʦʚʽʜʥʦ 

ʨʘʜʠʢʘʣʴʥʠʤʠ ʦʩʷʤʠ. ʅʝʭʘʡ AA1 ʽ CC1 ï ʚʠʩʦʪʠ ʪʨʠʢʫʪʥʠʢʘ ABC (ʨʠʩ. 1). ʊʘʢ ʷʢ 

ʯʦʪʠʨʠʢʫʪʥʠʢʠ BC1HA1 ̔  BANC ï ʚʧʠʩʘʥʽ, ʪʦ A᷁1HC1 = 180̄  ï ᷁ B ̔  ᷁ANC =  180̄  ï ᷁ B. ɿʚʽʜʩʠ 

ʚʠʧʣʠʚʘʻ, ʱʦ A᷁1HC1 = A᷁NC. ɸʣʝ A᷁NC =  A᷁1HC1 ʽ ᷁AKC =  A᷁NC ʢʫʪʠ ʧʘʨʘʣʝʣʦʛʨʘʤʘ. 

ʊʦʤʫ ʦʜʝʨʞʠʤʦ, ʱʦ A᷁HC =  A᷁KC, ʪʦʙʪʦ ʯʦʪʠʨʠʢʫʪʥʠʢ AKCN ï ʚʧʠʩʘʥʠʡ.  
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ʈʠʩ. 1. 
 

ʅʝʭʘʡ ɤ1 ï ʢʦʣʦ ʟ ʜʽʘʤʝʪʨʦʤ BH (ʮʝ ʢʦʣʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʠ B, D, A1, H ʽ C1), ɤ2 ï 

ʦʧʠʩʘʥʝ ʢʦʣʦ ʪʨʠʢʫʪʥʠʢʘ ABC, ʘ ɤ3 ï ʦʧʠʩʘʥʝ ʢʦʣʦ ʯʦʪʠʨʠʢʫʪʥʠʢʘ AHKC. ʊʦʜʽ BD ï 

ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʢʽʣ ɤ1 ʽ ɤ2, KH ï ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʢʽʣ ɤ1 ʽ ɤ3, AC ï ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʢʽʣ ɤ2 ʽ 

ɤ3, ʗʢ ʚʽʜʦʤʦ: ʨʘʜʠʢʘʣʴʥʽ ʦʩʽ ʪʨʴʦʭ ʢʽʣ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʪʦʯʮʽ ï ʨʘʜʠʢʘʣʴʥʦʤʫ ʮʝʥʪʨʽ 

ʪʨʴʦʭ ʢʽʣ. ʆʪʞʝ, ʧʨʷʤʽ AC, KH ʽ BD ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʪʦʯʮʽ. 

2. ɼʦʚʝʜʝʥʥʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʜʚʦʭ ʧʨʷʤʠʭ.  

ʑʦʙ ʜʦʚʝʩʪʠ, ʱʦ ʜʚʽ ʜʘʥʽ ʧʨʷʤʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ, ʪʨʝʙʘ ʜʦʚʝʩʪʠ, ʱʦ ʦʜʥʘ ʟ ʮʠʭ ʧʨʷʤʠʭ 

ʻ ʨʘʜʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʜʚʦʭ ʢʽʣ, ʘ ʽʥʰʘ ï ʧʨʷʤʦʶ ʾʭ ʮʝʥʪʨʽʚ (ʚʣʘʩʪʠʚʽʩʪʴ 1). ʇʨʠʢʣʘʜʦʤ ʻ 

ʥʘʩʪʫʧʥʘ ʟʘʜʘʯʘ. 

ɿʘʜʘʯʘ. ʅʝʭʘʡ AA1 ʽ BB1 ï ʚʠʩʦʪʠ ʛʦʩʪʨʦʢʫʪʥʦʛʦ ʥʝʨʽʚʥʦʙʝʜʨʝʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ABC. 

ɺʽʜʦʤʦ, ʱʦ ʚʽʜʨʽʟʦʢ A1B1 ʧʝʨʝʪʠʥʘʻ ʩʝʨʝʜʥʶ ʣʽʥʽʶ, ʧʘʨʘʣʝʣʴʥʫ Aɺ, ʫ ʪʦʯʮʽ Cǋ. ɼʦʚʝʜʽʪʴ, ʱʦ 

ʚʽʜʨʽʟʦʢ CCǋ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʜʦ ʧʨʷʤʦʾ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʚʠʩʦʪ ʽ ʮʝʥʪʨ 

ʦʧʠʩʘʥʦʛʦ ʢʦʣʘ ʥʘʚʢʦʣʦ ʪʨʠʢʫʪʥʠʢʘ ɸɺʉ. 

ʈʦʟʚôʷʟʘʥʥʷ. ʇʦʟʥʘʯʠʤʦ ʚ ʪʨʠʢʫʪʥʠʢʫ ɸɺʉ ʟʘ A0, B0 ï ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʥ ɺʉ ̔ ʉɸ (ʨʠʩ. 2), 

ʟʘ H ï ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʚʠʩʦʪ ʪʨʠʢʫʪʥʠʢʘ, ʟʘ ʆ ï ʮʝʥʪʨ ʦʧʠʩʘʥʦʛʦ ʢʦʣʘ ʥʘʚʢʦʣʦ ʪʨʠʢʫʪʥʠʢʘ 

ABC. ʅʝʭʘʡ ɤ1 ï ʢʦʣʦ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʠ A1, B1, A0, B0; ɤ2 ï ʢʦʣʦ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʪʦʯʢʠ A1, B1, ʉ, ʅ, ʜʽʘʤʝʪʨ ʢʦʣʘ ï ʚʽʜʨʽʟʦʢ CH; ʘ ɤ3 ï ʢʦʣʦ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʠ A0, B0, 

ʉ, ʆ, ʜʽʘʤʝʪʨ ʢʦʣʘ ï ʚʽʜʨʽʟʦʢ CO. A1B1 ï ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʢʽʣ ɤ1 ʽ ɤ2, ʘ A0B0 ï ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ 

ʢʽʣ ɤ1 ʽ ɤ3. ʊʦʜʽ ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ ʧʨʷʤʠʭ A1B1 ʽ A0B0 ï ʪʦʯʢʘ Cǋ ʻ ʨʘʜʠʢʘʣʴʥʠʤ ʮʝʥʪʨʦʤ ʢʽʣ ɤ1, 

ɤ2 ʽ ɤ3. ʆʪʞʝ, ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʢʽʣ ɤ2 ʽ ɤ3 ʪʘʢʦʞ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ Cǋ. ʊʦʜʽ CCǋ ï 

ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʢʽʣ ɤ2 ̔  ɤ3. ɿʘ ʚʣʘʩʪʠʚʽʩʪʶ: ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʜʚʦʭ ʢʽʣ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʣʽʥʽʾ 

ʾʭ ʮʝʥʪʨʽʚ, ʧʨʷʤʘ CCǋ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʨʷʤʦʾ ʮʝʥʪʨʽʚ ʢʽʣ ɤ2 ʽ ɤ3, ʪʦʙʪʦ ʧʨʷʤʦʾ, ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʝʨʝʜʠʥʠ CH ̔  CO. ʆʪʞʝ, ʧʨʷʤʘ CCǋ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʽ ʜʦ ʧʨʷʤʦʾ HO.  
 

 

ʈʠʩ. 2. 
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3. ɼʦʚʝʜʝʥʥʷ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʪʨʠ ʪʦʯʢʠ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ.  

ɼʦʚʝʩʪʠ, ʱʦ ʪʨʠ ʪʦʯʢʠ, ʥʝʭʘʡ ʪʦʯʢʠ ɸ, ɺ ̔  ʉ, ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ ʤʦʞʥʘ ʧʦ-ʨʽʟʥʦʤʫ. 

ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʜʦʚʝʩʪʠ, ʱʦ ʽʩʥʫʶʪʴ ʪʘʢʽ ʪʨʠ ʢʦʣʘ, ʜʣʷ ʷʢʠʭ ʪʦʯʢʘ ʉ ʻ ʨʘʜʠʢʘʣʴʥʠʤ 

ʮʝʥʪʨʦʤ, ʘ ʧʨʷʤʘ ɸɺ ï ʨʘʜʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʜʚʦʭ ʟ ʥʠʭ, ʘʙʦ ʤʦʞʥʘ ʜʦʚʝʩʪʠ, ʱʦ ʽʩʥʫʶʪʴ ʜʚʘ 

ʢʦʣʘ, ʜʣʷ ʷʢʠʭ ʧʨʷʤʘ ɸɺ ʻ ʨʘʜʠʢʘʣʴʥʦʶ ʚʽʩʩʶ, ʘ ʪʦʯʢʘ ʉ ʾʡ ʥʘʣʝʞʠʪʴ. ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ. 

ɿʘʜʘʯʘ. ʊʦʯʢʠ ʄ ʽ N ʣʝʞʘʪʴ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʩʪʦʨʦʥʘʭ ɸʉ ʽ ɸɺ ʪʨʠʢʫʪʥʠʢʘ ɸɺʉ.                          

ʅʘ ʚʽʜʨʽʟʢʘʭ ɺʄ ʽ ʉN ʷʢ ʥʘ ʜʽʘʤʝʪʨʘʭ ʧʦʙʫʜʦʚʘʥʦ ʢʦʣʘ ɤ1 ʽ ɤ2, ʷʢʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʫ ʪʦʯʢʘʭ            

ʈ ʽ F. ɼʦʚʝʜʽʪʴ, ʱʦ ʪʦʯʢʠ ʈ, F ʽ ʦʨʪʦʮʝʥʪʨ ʪʨʠʢʫʪʥʠʢʘ ɸɺʉ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ. 

ʈʦʟʚôʷʟʘʥʥʷ. ʅʝʭʘʡ BB1  ̔ʉʉ1 ï ʚʠʩʦʪʠ ʪʨʠʢʫʪʥʠʢʘ ɸɺʉ, ʅ ï ʡʦʛʦ ʦʨʪʦʮʝʥʪʨ (ʨʠʩ. 3).  
 

 

ʈʠʩ. 3. 

 

ɿ ʪʦʯʢʠ B1 ʚʽʜʨʽʟʦʢ ɺʄ ʚʠʜʥʦ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ, ʪʦʤʫ B1 ʣʝʞʠʪʴ ʥʘ ʢʦʣʽ ɤ1. ʊʦʯʢʘ ʉ1 

ʣʝʞʠʪʴ ʥʘ ʢʦʣʽ ɤ2 ʟ ʜʽʘʤʝʪʨʦʤ Nʉ. ʊʦʯʢʠ ɺ, C , ɺ1 ʽ ʉ1 ʣʝʞʘʪʴ ʥʘ ʢʦʣʽ ɤ3. ʉʉ1 ï ʨʘʜʠʢʘʣʴʥʘ 

ʚʽʩʴ ʢʽʣ ɤ1 ʽ ɤ2, ʘ ɺB1 ï ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʢʽʣ ɤ1 ʽ ɤ3. ʊʦʜʽ ʪʦʯʢʘ ʅ ï ʨʘʜʠʢʘʣʴʥʠʡ ʮʝʥʪʨ ʢʽʣ ɤ1, 

ɤ2  ̔ɤ3. ʆʪʞʝ, ʪʦʯʢʘ H  ʣʝʞʠʪʴ ʥʘ ʨʘʜʠʢʘʣʴʥʽʡ ʚʽʩʽ ʢʽʣ ɤ1 ʽ ɤ2 , ʘ ʪʦʙʪʦ ʥʘ ʧʨʷʤʽʡ ʈF.  

4. ɼʦʚʝʜʝʥʥʷ ʨʽʚʥʦʩʪʽ ʚʽʜʨʽʟʢʽʚ.  

ɼʣʷ ʜʦʚʝʜʝʥʥʷ ʨʽʚʥʦʩʪʽ ʚʽʜʨʽʟʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʟʥʘʯʝʥʥʷ ʩʪʝʧʝʥʷ ʪʦʯʢʠ ʚʽʜʥʦʩʥʦ 

ʢʦʣʘ ʪʘ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ ʨʘʜʠʢʘʣʴʥʠʡ ʮʝʥʪʨ ʪʨʴʦʭ ʢʽʣ ʤʘʻ ʨʽʚʥʽ ʩʪʝʧʝʥʽ ʚʽʜʥʦʩʥʦ ʮʠʭ ʢʽʣ.  

ʆʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʛʝʦʤʝʪʨʽʾ ʻ ʟʘʜʘʯʽ ʪʘ ʾʭ ʩʠʩʪʝʤʠ. ɺʚʘʞʘʻʤʦ, ʱʦ ʪʽʣʴʢʠ 

ʩʧʝʮʽʘʣʴʥʠʤ ʯʠʥʦʤ ʧʦʙʫʜʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʘʜʘʯ ʩʧʨʠʷʻ ʜʦʩʷʛʥʝʥʥʶ ʧʣʘʥʦʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʘʜʘʯ ʟ ʪʝʤʠ çʈʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʢʽʣ ʪʘ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽè 

ʟ ʤʝʪʦʶ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦ ʫʯʘʩʪʽ ʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʣʽʤʧʽʘʜʘʭ, ʪʫʨʥʽʨʘʭ, ʜʦʮʽʣʴʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʬʫʥʢʮʽʾ ʧʝʚʥʦʾ ʟʘʜʘʯʽ ʚ ʩʠʩʪʝʤʽ ʟʘʜʘʯ. ɿʘ ʬʫʥʢʮʽʻʶ ʟʘʜʘʯʽ ʜʦʮʽʣʴʥʦ 

ʨʦʟʤʝʞʦʚʫʚʘʪʠ ʪʽ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʚʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʪʫ (ʙʘʟʦʚʘ 

ʟʘʜʘʯʘ), ʽ ʪʽ, ʛʦʣʦʚʥʘ ʬʫʥʢʮʽʷ ʷʢʠʭ ï ʜʝʤʦʥʩʪʨʘʮʽʷ ʧʨʘʚʠʣʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʧʨʠʡʦʤʫ, ʤʝʪʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʢʣʘʩʫ ʟʘʜʘʯ (ʦʧʦʨʥʘ ʟʘʜʘʯʘ). ʑʦʙ ʚʽʜʥʝʩʪʠ ʟʘʜʘʯʫ ʜʦ ʦʧʦʨʥʦʾ 

ʘʙʦ ʙʘʟʦʚʦʾ, ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʙôʻʢʪʠʚʥʽ ʪʘ ʩʫʙôʻʢʪʠʚʥʽ ʯʠʥʥʠʢʠ. ɼʦ ʧʝʨʰʠʭ ʤʠ 

ʚʽʜʥʦʩʠʤʦ: ʽʩʥʫʚʘʥʥʷ ʢʣʘʩʫ ʟʘʜʘʯ ʥʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ; ʯʘʩʪʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʭʝʤʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʘʙʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʪʫ ʚ ʽʥʰʠʭ ʟʘʜʘʯʘʭ. ɼʨʫʛʠʡ ʯʠʥʥʠʢ ʧʦʚôʷʟʘʥʠʡ ʽʟ 

ʨʽʚʥʷʤʠ ʥʘʚʯʝʥʦʩʪʽ ʪʘ ʥʘʚʘʣʴʥʦʩʪʽ ʫʯʥʽʚ [2]. ʅʘʚʢʦʣʦ ʙʘʟʦʚʠʭ ʽ ʦʧʦʨʥʠʭ ʟʘʜʘʯ ʜʦʮʽʣʴʥʦ, 

ʥʘʨʦʱʫʶʯʠ ʩʢʣʘʜʥʽʩʪʴ ʟʘʜʘʯ, ʩʪʚʦʨʶʚʘʪʠ ʙʣʦʢʠ ʟʘʜʘʯ, ʷʢʽ ʚ ʩʫʢʫʧʥʦʩʪʽ ʫʪʚʦʨʶʶʪʴ ʩʠʩʪʝʤʫ 

ʟʘʜʘʯ ʟ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʤʠ. ʉʢʣʘʜʥʽʩʪʴ ʧʝʚʥʦʾ ʟʘʜʘʯʽ ʙʣʦʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ, ʧʦʜʘʥʠʭ ʫ ʟʘʜʘʯʽ, ʢʽʣʴʢʦʩʪʽ ʡ ʪʠʧʫ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ, ʢʽʣʴʢʦʩʪʽ ʢʨʦʢʽʚ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʟʘʜʘʯ ʫ ʙʣʦʢʘʭ ʜʦʮʽʣʴʥʦ ʜʦʙʠʨʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʦʩʪʽ 

ʫʯʥʽʚ. ɰʭ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʬʘʢʪ ʯʠ ʧʨʠʡʦʤ ʫʯʥʝʤ.  
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ʅʘʧʨʠʢʣʘʜ ʨʦʟʛʣʷʥʝʤʦ ʙʘʟʦʚʫ ʟʘʜʘʯʫ: çɼʦʚʝʜʽʪʴ, ʱʦ ʨʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʜʚʦʭ ʢʽʣ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʨʷʤʦʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʾʭ ʮʝʥʪʨʠè. ɼʦ ʙʣʦʢʫ, ʧʦʙʫʜʦʚʘʥʦʛʦ 

ʥʘʚʢʦʣʦ ʮʽʻʾ ʟʘʜʘʯʽ, ʤʦʞʥʘ ʚʢʣʶʯʠʪʠ ʥʘʧʨʠʢʣʘʜ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ. 

ɿʘʜʘʯʘ 1. ʋ ʛʦʩʪʨʦʢʫʪʥʦʤʫ ʪʨʠʢʫʪʥʠʢʫ ABC ʧʨʦʚʝʜʝʥʦ ʚʠʩʦʪʠ AA1 ʽ BB1. H ï ʪʦʯʢʘ 

ʧʝʨʝʪʠʥʫ ʚʠʩʦʪ ʪʨʠʢʫʪʥʠʢʘ, ʈ ï ʩʝʨʝʜʠʥʘ ʅʉ, ʄ ï ʩʝʨʝʜʠʥʘ AB. ɼʦʚʝʜʽʪʴ, ʱʦ ʧʨʷʤʽ ʄʅ ̔  A1B1 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ. 

ɿʘʜʘʯʘ 2. ʋ ʛʦʩʪʨʦʢʫʪʥʦʤʫ ʪʨʠʢʫʪʥʠʢʫ ABC ʧʨʦʚʝʜʝʥʦ ʚʠʩʦʪʠ AA1 ̔  BB1 ʪʘ ʤʝʜʽʘʥʠ AA2 

ʽ BB2. ʄ ï ʩʝʨʝʜʠʥʘ AB. ʅʘ ʚʠʩʦʪʽ BB1 ʚʠʙʨʘʥʦ ʪʦʯʢʫ ʈ ʪʘʢ, ʱʦ  ᷁B1PB2 =  ᷁B1ɸ2B2, ʅ ï 

ʩʝʨʝʜʠʥʘ ʈB1. ɼʦʚʝʜʽʪʴ, ʱʦ ʧʨʷʤʽ ʄʅ ʽ A1B1 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ. 

ɿʘʜʘʯʘ 3. ɺ ʛʦʩʪʨʦʢʫʪʥʦʤʫ ʪʨʠʢʫʪʥʠʢʫ ABC ʧʨʦʚʝʜʝʥʽ ʚʠʩʦʪʠ AA1 ̔  BB1, ʘ ʪʘʢʦʞ ʤʝʜʽʘʥʘ 

CM. ʊʦʯʢʘ ʈ ï ʩʝʨʝʜʠʥʘ CM. ʇʨʷʤʘ A1B1 ʧʝʨʝʪʠʥʘʻ ʧʨʷʤʫ AB ʚ ʪʦʯʮʽ T. ɼʦʚʝʜʽʪʴ, ʱʦ OʈTC, 

ʜʝ O ï ʮʝʥʪʨ ʦʧʠʩʘʥʦʛʦ ʢʦʣʘ ʪʨʠʢʫʪʥʠʢ ABC. 

ɿʘʜʘʯʘ 4. ɼʘʥʦ ʰʝʩʪʠʢʫʪʥʠʢ ABCDEF, ʚ ʷʢʦʤʫ AB = BC, CD = DE, EF = FA, ʘ ʢʫʪʠ A ʽ 

C ï ʧʨʷʤʽ. ɼʦʚʝʜʽʪʴ, ʱʦ ʧʨʷʤʽ FD ʽ BE ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ. 

ɿʘʜʘʯʘ 5. ɼʘʥʦ ʪʘʢʠʡ ʦʧʫʢʣʠʡ ʯʦʪʠʨʠʢʫʪʥʠʢ ABCD, ʱʦ AB = BC ʽ AD = DC. ʊʦʯʢʠ K, L 

ʽ M ï ʩʝʨʝʜʠʥʠ ʚʽʜʨʽʟʢʽʚ AB, CD ʽ AC ʚʽʜʧʦʚʽʜʥʦ. ʇʝʨʧʝʥʜʠʢʫʣʷʨ, ʧʨʦʚʝʜʝʥʠʡ ʽʟ ʪʦʯʢʠ A ʜʦ 

ʧʨʷʤʦʾ BC, ʧʝʨʝʪʠʥʘʻ ʧʝʨʧʝʥʜʠʢʫʣʷʨ, ʱʦ ʧʨʦʚʝʜʝʥʠʡ ʟ ʪʦʯʢʠ ʉ ʜʦ ʧʨʷʤʦʾ AD, ʫ ʪʦʯʮʽ H. 

ɼʦʚʝʜʽʪʴ, ʱʦ ʧʨʷʤʽ KL ʽ HM ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ. 

ɿʘʟʚʠʯʘʡ ʤʘʣʶʥʢʠ ʜʦ ʟʘʜʘʯ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʘʜʠʢʘʣʴʥʦʾ ʦʩʽ ʥʝ ʧʨʦʩʪʽ ʫ 

ʚʠʢʦʥʘʥʥʽ, ʦʩʢʽʣʴʢʠ ʫ ʪʘʢʠʭ ʟʘʜʘʯʘʭ ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʢʽʣʴʢʘ ʢʽʣ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʜʣʷ ʾʭ 

ʧʦʙʫʜʦʚʠ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʧʨʦʛʨʘʤʦʶ GeoGebra, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʨʠʩʫʥʢʠ ʜʦ ʛʝʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʰʚʠʜʢʦ ʽ ʷʢʽʩʥʦ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ: ʛʦʪʦʚʽ ʨʠʩʫʥʢʠ; ʧʨʦʮʝʩ ʟʤʽʥʠ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʦʙôʻʢʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʾʭ ʧʘʨʘʤʝʪʨʽʚ; ʛʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ ʚ ʨʽʟʥʠʭ ʨʘʢʫʨʩʘʭ; 

ʧʦʢʨʦʢʦʚʫ ʧʦʙʫʜʦʚʫ ʨʠʩʫʥʢʘ. ʇʨʦʛʨʘʤʘ GeoGebra ʻ ʝʬʝʢʪʠʚʥʦʶ ʪʘʢʦʞ ʥʘ ʝʪʘʧʽ ʚʠʩʫʥʝʥʥʷ 

ʛʽʧʦʪʝʟ ʚ ʟʘʜʘʯʘʭ. ʊʘʢ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʽʣ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʨʦʟʤʽʱʝʥʥʷ ʢʦʣʘ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ, ʚʠʩʫʥʫʪʠ ʛʽʧʦʪʝʟʫ ʧʨʦ ʨʦʟʤʽʱʝʥʥʷ ʨʘʜʠʢʘʣʴʥʦʾ ʚʽʩʽ, 

ʨʘʜʠʢʘʣʴʥʦʛʦ ʮʝʥʪʨʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʘʥʜʠ çʟʘʣʠʰʠʪʠ ʩʣʽʜè ʽ çʘʥʽʤʫʚʘʪʠè ʜʣʷ 

ʨʘʜʠʢʘʣʴʥʦʛʦ ʮʝʥʪʨʘ, ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʢʨʠʚʦʾ. ʇʽʜ ʯʘʩ ʧʦʙʫʜʦʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ ʽ ʣʽʥʽʡʢʠ ʫ ʧʨʦʛʨʘʤʽ GeoGebra ʤʦʞʥʘ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʫʯʥʷʤ ʧʦʢʨʦʢʦʚʫ 

ʧʦʙʫʜʦʚʫ ʨʠʩʫʥʢʽʚ. ʋʯʝʥʴ ʤʦʞʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʨʦʛʨʘʤʦʶ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ ʜʦ 

ʧʦʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʧʦʩʦʙʫ ʧʦʙʫʜʦʚʠ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ɺʣʘʩʪʠʚʦʩʪʽ ʨʘʜʠʢʘʣʴʥʦʾ 

ʚʽʩʽ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʚôʷʟʫʚʘʪʠ ʮʽʣʠʡ ʢʣʘʩ ʛʝʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ, ʟʦʢʨʝʤʘ ʪʽ, ʚ ʷʢʠʭ ʪʨʝʙʘ 

ʜʦʚʝʩʪʠ, ʱʦ ʪʨʠ ʧʨʷʤʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʪʦʯʮʽ; ʪʨʠ ʪʦʯʢʠ ʥʘʣʝʞʘʪʴ ʦʜʥʽʡ ʧʨʷʤʽʡ; ʧʨʷʤʽ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʪʦʱʦ. ʉʠʩʪʝʤʫ ʟʘʜʘʯ ʟ ʪʝʤʠ çʈʘʜʠʢʘʣʴʥʘ ʚʽʩʴ ʢʽʣ ʪʘ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽè, ʤʝʪʘ 

ʨʦʟʨʦʙʢʠ ʷʢʦʾ ï ʧʽʜʛʦʪʦʚʢʘ ʫʯʥʽʚ ʜʦ ʦʣʽʤʧʽʘʜ ʽ ʪʫʨʥʽʨʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʜʦʮʽʣʴʥʦ ʙʫʜʫʚʘʪʠ 

ʥʘʚʢʦʣʦ ʙʘʟʦʚʠʭ ʪʘ ʦʧʦʨʥʠʭ ʟʘʜʘʯ ʟ ʪʝʤʠ. ɽʬʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ GeoGebra.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ / REFERENCES 

1. ɹʫʥʘʢʦʚʘ, ɸ. ʉ., ʂʘʜʫʙʦʚʩʴʢʠʡ, ʆ. ɸ. (2011). ʇʨʦ ʜʝʷʢʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʽʣ ʥʫʣʴʦʚʦʛʦ 

ʨʘʜʽʫʩʫ. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʉɼʇʋ, 1, 150ï161. 

(Bunakova, A. S., Kadubovsky, O. A. (2011). About some uses of zero radius circles. Collection 

of scientific works of the Physics and Mathematics Faculty of the SDPU, 1, 150-161). 

2. ʂʦʣʦʤʽʻʮʴ, ʆ. ʄ. (2011). ɿʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ ʚ ʫʤʦʚʘʭ ʜʠʬʝʨʝʥʮʽʘʮʽʾ. 

ʂʠʾʚ-ɺʽʥʥʠʮʷ: ʊʆɺ ʌʽʨʤʘ çʇʣʘʥʝʨè, 27, 367 ï 372. (Kolomiets, O. M. (2011). Means of 

learning analytical geometry in the conditions of differentiation. Kiev-Vinnytsia: Ltd. Company 

çPlanerè, 27, 367 ï 372). 

3. ʃʝʡʬʫʨʘ, ɺ. ʄ., ʄʽʪʝʣʴʤʘʥ, ɯ. ʄ., ʈʘʜʯʝʥʢʦ, ɺ. ʄ., ʗʩʽʥʩʴʢʠʡ, ɺ. ɸ. (2008). ʄʘʪʝʤʘʪʠʯʥʽ 

ʦʣʽʤʧʽʘʜʠ ʰʢʦʣʷʨʽʚ ʋʢʨʘʾʥʠ 2001-2006 ʥʘʚʯʘʣʴʥʠʡ ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ. ʃʴʚʽʚ : 

ʂʘʤʝʥʷʨ. (Leifura, V. M., Mitelman, I. M., Radchenko, V. M, Yasinsky, V. A. (2008). 

Mathematical Olympiads of schoolchildren of Ukraine 2001-2006. Teaching methodical aid. 

Lviv : Kamenyar). 

http://www.slavdpu.dn.ua/fmk/publications/methodical%20articles/meth-art_06.pdf
http://www.slavdpu.dn.ua/fmk/publications/methodical%20articles/meth-art_06.pdf


ˍ̨̝̋̓̔́̌̎ ̠̐̉̓́̎̎ ̘̐̑̉̑̏̅̎̉̏-̘̩̍́̓̆̍́̓̉̎̏ ̨̏̒̃̓̉Ȣ 2019. ˏ ̉̐̔̒̋ 2(14) 

48 

4. ʃʝʥʯʫʢ, ɯ. ɻ., ʌʨʘʥʦʚʩʴʢʠʡ, ɸ. ʉ. (2014). ʊʠʧʽʟʘʮʽʷ ʽ ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʘʜʘʯ ʧʣʘʥʽʤʝʪʨʽʾ: ʤʝʪʦʜ ʢʽʣ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ. 

39 (1), 125-140. (Lenchuk, I. G., Franovskiy, A. S. (2014). Typing and computer modeling 

planimetric design problems: the circle method. Information technology and training tools. 39 

(1), 125-140). 

5. ʄʘʪʝʤʘʪʠʯʥʽ ʦʣʽʤʧʽʘʜʠ ʚ ʂʠʻʚʽ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://matholymp.com.ua/category/olimpiadi/. Mathematical Olympiads in Kiev. Retrieved 

from: https://matholymp.com/category/olimpiadi/. 

6. ʄʝʨʟʣʷʢ, ɸ. ɻ., ʇʦʣʦʥʩʴʢʠʡ, ɺ. ɹ., ʗʢʽʨ, ʄ. ʉ. (2017) ɻʝʦʤʝʪʨʽʷ ʜʣʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʟ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ: ʧʽʜʨʫʯ. ʜʣʷ 9 ʢʣ. 

ʟʘʛʘʣʴʥʦʦʩʚʽʪ. ʥʘʚʯ. ʟʘʢʣʘʜʽʚ. ʍ.: ɻʽʤʥʘʟʽʷ. (Merzlyk, A. G., Polonsky, V. B., Yakir, 

M. S. (2017). Geometry for general educational institutions with advanced study of 

mathematics: textbook for 9 class general education teach institutions. Kharkiv: Gimnazia). 

7. ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʟ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʫʯʥʽʚ 9 ʢʣʘʩʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ. ʈʽʚʝʥʴ ʩʪʘʥʜʘʨʪʫ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://mon.gov.ua/activity/education/zagalna-

serednya/navchalni-programy.html. Educational program in mathematics for students 9 class 

for general educational institutions. Level of standard. Retrieved from: 

http://mon.gov.ua/activity/education/zagalna-serednya/navchalni-programy.html. 

8. ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʟ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʫʯʥʽʚ 9 ʢʣʘʩʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ 
ʟʘʢʣʘʜʽʚ. ʇʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://osvita.ua/school/program/800/. 

Educational program in mathematics for students 9 class for general educational institutions. 

In-depth study. Retrieved from: http://osvita.ua/school/program/800/ 

9. ʇʦʥʘʨʠʥ, ʗ. ʇ. (2004). ʕʣʝʤʝʥʪʘʨʥʘʷ ʛʝʦʤʝʪʨʠʷ. ʊ. 1. ʄ.: ʄʎʅʄʆ. (Ponarin, Y. P. (2004). 

Elementary geometry. (Vols. 1). Moscow: MCNMO.). 

10. ʇʨʘʩʦʣʦʚ, ɺ. ɺ. (2006). ɿʘʜʘʯʠ ʧʦ ʧʣʘʥʠʤʝʪʨʠʠ. ʄ.: ʄʎʅʄʆ: ʆɸʆ çʄʦʩʢʦʚʩʢʠʝ 

ʫʯʝʙʥʠʢʠè. (Prasolov, V. V. (2006). Planimetry tasks. Moscow: MCNMO: OAO çMoscow 

textbooksè.). 

11. ʌʝʜʘʢ, ɯ. ɺ. (2005). ʆʙʣʘʩʥʽ ʦʣʽʤʧʽʘʜʠ ʟ ʤʘʪʝʤʘʪʠʢʠ 1987 ï 2005 ʨʨ. : ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ.: 

ʆɯʇʇʆ.164. (Fedak, I. V. (2005). Regional olympiads in mathematics 1987-2005 : Ivano-

Frankivsk : OIPPO.). 

12. ʌʝʜʘʢ, ɯ. ɺ. ʄʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʦʣʽʤʧʽʘʜʥʠʭ ʟʘʚʜʘʥʴ ʟ ʤʘʪʝʤʘʪʠʢʠ ʽ ʥʝ ʪʽʣʴʢʠ ʾʭ. 

(2002). ʏʝʨʥʽʚʮʽ: ɿʝʣʝʥʘ ɹʫʢʦʚʠʥʘ. (Fedak, I. V. Methods for solving mathematick Olympiad 

problems in mathematics amd more. (2002). Chernivtsi: Zelena Bukovina.). 

13. ʗʩʽʥʩʴʢʠʡ, ɺ. ɸ., ʇʘʥʘʩʝʥʢʦ ʆ. ɹ. (2014). ʉʝʢʨʝʪʠ ʧʽʜʛʦʪʦʚʢʠ ʰʢʦʣʷʨʽʚ ʜʦ 

ɺʩʝʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʄʽʞʥʘʨʦʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʣʽʤʧʽʘʜ. ɻʝʦʤʝʪʨʽʷ. ɺʽʥʥʠʮʷ: ʊʆɺ 

çʅʽʣʘʥ-ʃʊɼè. (Yasinsky, V. A., Panasenko O. V. (2014). Secrets of studentsË preparation for 

All -Ukrainian and International Olympiads. Geometry. Vinnytsia: LTD çNilan-LTDè.). 

 

ʂʦʣʦʤʠʝʮ ʆ. ʅ., ʇʦʢʦʚʙʘ ɽ. ɺ. ʇʨʠʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʨʘʜʠʢʘʣʴʥʦʡ ʦʩʠ ʧʨʠ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯ ʧʦ ʛʝʦʤʝʪʨʠʠ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪʩʷ ʚ ʟʘʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʣʠʤʧʠʘʜʳ 

ʚ ʋʢʨʘʠʥʝ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ, ʚʳʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʫʯʝʥʠʢʦʚ, ʝʩʣʠ ʠʭ 

ʨʝʰʝʥʠʝ ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʧʦʥʷʪʠʡ, ʬʘʢʪʦʚ ʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʚ 

ʫʯʝʙʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ ʛʝʦʤʝʪʨʠʠ ʜʣʷ 7-9 ʢʣʘʩʩʦʚ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʧʦʥʷʪʠʷ ʝʩʪʴ ʧʦʥʷʪʠʝ 

ʨʘʜʠʢʘʣʴʥʦʡ ʦʩʠ ʜʚʫʭ ʦʢʨʫʞʥʦʩʪʝʡ. 

ʎʝʣʴ ʩʪʘʪʴʠ ï ʨʘʟʨʘʙʦʪʘʪʴ ʦʪʜʝʣʴʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʫʯʘɦʠʭʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʚʦʡʩʪʚ ʨʘʜʠʢʘʣʴʥʦʡ ʦʩʠ. 

ʊʝʦʨʝʤʳ ʠ ʬʘʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʜʠʢʘʣʴʥʦʡ ʦʩʴʶ, ʧʦʤʦʛʘʶʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʚ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ: ʪʨʠ ʧʨʷʤʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ; ʪʨʠ ʪʦʯʢʠ 

ʧʨʠʥʘʜʣʝʞʘʪ ʦʜʥʦʡ ʧʨʷʤʦʡ; ʧʨʷʤʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʠ ʜʨ. ʏʪʦʙʳ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʪʨʠ 

ʧʨʷʤʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʵʪʠ ʧʨʷʤʳʝ ʝʩʪʴ 

ʨʘʜʠʢʘʣʴʥʳʤʠ ʦʩʷʤʠ ʧʦʧʘʨʥʦ ʚʟʷʪʳʭ ʪʨʸʭ ʦʢʨʫʞʥʦʩʪʝʡ, ʘ ʯʪʦʙʳ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʜʚʝ 

http://osvita.ua/school/program/800/
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ʧʨʷʤʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʦʜʥʘ ʠʟ ʵʪʠʭ ʧʨʷʤʳʭ ʝʩʪʴ ʨʘʜʠʢʘʣʴʥʦʡ 

ʦʩʴʶ ʜʚʫʭ ʦʢʨʫʞʥʦʩʪʝʡ, ʘ ʚʪʦʨʘʷ ï ʣʠʥʠʝʡ ʠʭ ʮʝʥʪʨʦʚ. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʧʦʩʪʨʦʝʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʜʘʯ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʥʘʤʝʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʟʘʜʘʯ ʧʦ 

ʪʝʤʝ: çʈʘʜʠʢʘʣʴʥʘʷ ʦʩʴ ʠ ʝʸ ʩʚʦʡʩʪʚʘè ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʯʠʪʳʚʘʪʴ ʬʫʥʢʮʠʠ ʦʪʜʝʣʴʥʦʡ 

ʟʘʜʘʯʠ ʚ ʩʠʩʪʝʤʝ ʟʘʜʘʯ (ʟʘʜʘʯʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʪʜʝʣʴʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʘ (ʙʘʟʦʚʘʷ ʟʘʜʘʯʘ), ʠ ʪʝ, ʛʣʘʚʥʦʝ ʟʘʜʘʥʠʝ ʢʦʪʦʨʳʭ ï ʜʝʤʦʥʩʪʨʘʮʠʷ 

ʧʨʘʚʠʣʘ ʧʨʠʤʝʥʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʠʝʤʘ, ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʢʣʘʩʩʘ ʟʘʜʘʯ (ʦʧʦʨʥʘʷ ʟʘʜʘʯʘ)). 

ʆʧʠʨʘʷʩʴ ʥʘ ʙʘʟʦʚʳʝ ʠ ʦʧʦʨʥʳʝ ʟʘʜʘʯʠ ʠ ʧʦʚʳʰʘʷ ʠʭ ʩʣʦʞʥʦʩʪʴ, ʩʦʟʜʘʚʘʪʴ ʙʣʦʢʠ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ GeoGebra ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ: ʛʦʪʦʚʳʭ ʨʠʩʫʥʢʦʚ ʢ 

ʟʘʜʘʯʘʤ; ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʠʭ 

ʧʘʨʘʤʝʪʨʦʚ; ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʚ ʨʘʟʥʳʭ ʨʘʢʫʨʩʘʭ; ʧʦʰʘʛʦʚʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʨʠʩʫʥʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ ʫʯʝʥʠʢʦʚ, ʛʝʦʤʝʪʨʠʷ, ʨʘʜʠʢʘʣʴʥʘʷ ʦʩʴ, ʩʚʦʡʩʪʚʘ 

ʨʘʜʠʢʘʣʴʥʦʡ ʦʩʠ, ʧʦʜʛʦʪʦʚʢʘ ʢ ʦʣʠʤʧʠʘʜʝ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʩʪʝʧʝʥʴ ʪʦʯʢʠ, ʨʘʜʠʢʘʣʴʥʳʡ 

ʮʝʥʪʨ, ʧʨʦʛʨʘʤʤʘ GeoGebra. 

 

ʂolomiets ʆ. N., Pokovba K. V. Application of the radical axis properties for solution 

the problems in geometry. 

Geometric problems, which are included to the tasks of the mathematical competition in 

Ukraine at every stage, cause considerable difficulties for the pupils, if their solution requires 

knowledge of the notions and facts about geometric figures that are not included to the curriculum 

in geometry for 7-9 grades. One example of such notion is a notion of a radical axis of two circles.  

The purpose of the article is to work out separate methodical recommendations concerning 

teaching pupils to solve problems on application the properties of the radical axis. 

Theorems and facts connected with the radical axis of circles help solving the problems, 

where it is necessary to prove that: three straight lines are intersected in one point; three points 

belong to one straight line; straight lines are perpendicular etc. Thus, to prove that three straight 

lines intersect in one point, it is necessary to prove that these straight lines are radical axes of the 

three circles taken in pairs. And to prove that these two straight lines are perpendicular, it is 

necessary to prove that one of these straight lines is a radical axis of two circles, and the other one 

is a line of their centers. 

We consider that only a specially built system of problems contributes to achieving the 

planned results. The problems on forming, proving, research and calculation should be included to 

the system of problems on the theme ñRadical axis of circles and its propertiesò; it is also necessary 

to take into consideration the functions of certain problem in the system of problems (problems 

assigned for establishment a certain mathematical fact (basic problem), and those, whose main 

function is a demonstration of the rule to apply one or the other way or method to solve the set of 

problems (supporting problem)). Around the basic and supporting problems it is appropriate to 

form blocks of problems for their working out, increasing the problem difficulty. It is appropriate 

to use the programme GeoGebra for the demonstration: of the ready drawings; the process of the 

geometric objects change depending on their parameters changes; geometric figures in different 

foreshortening; step-by-step making a drawing.  

Key words: teaching pupils, geometry, radical axis, properties of the radical axis, preparation 

for the mathematics Olympiad, degree of point, the radical center, the GeoGebra program. 
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ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʉʚʝʨʯʝʚʩʴʢʘ ɯ.ɸ. 

ʋɿɸɻɸʃʔʅɽʅʅʗ ʇɯɼʉʊɸʅʆɺʆʂ ɼɯʆʌɸʅʊɸ 

 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʜʦʩʣʽʜʠʪʠ ʤʝʪʦʜʠ ɼʽʦʬʘʥʪʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʝʷʢʠʭ ʥʝʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ 

ʨʽʚʥʷʥʴ ʫ ʡʦʛʦ ʪʨʘʢʪʘʪʽ çɸʨʠʬʤʝʪʠʢʘè ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʦʟʚôʷʟʢʽʚ, ʟʥʘʡʜʝʥʠʭ 

ɼʽʦʬʘʥʪʦʤ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʦʨʽʡ ʽ ʪʚʝʨʜʞʝʥʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʟʘʩʽʙ ʨʦʟʚʠʪʢʫ 

ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ. ʎʝ ʬʦʨʤʫʻ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ 

ʫ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ.  

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʽʩʪʦʨʠʯʥʠʡ ʧʽʜʭʽʜ, ʪʦʙʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʝʷʢʠʭ ʬʘʢʪʽʚ, ʚʽʜʦʤʠʭ ʟ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʘʙʦ ʚʠʟʥʘʯʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ. ʎʝ ʟʘʜʘʯʽ 

ʟ ʜʘʚʥʽʭ ʪʚʦʨʽʚ, ʧʘʤôʷʪʦʢ ʘʙʦ ʟʘʜʘʯʽ, ʷʢʽ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʚʽʜʦʤʠʤʠ ʤʘʪʝʤʘʪʠʢʘʤʠ. 

ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ ʦʩʪʘʥʥʴʦʛʦ 

ʚʠʟʥʘʯʥʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ʘʥʪʠʯʥʦʛʦ ʩʚʽʪʫ ɼʽʦʬʘʥʪʘ ɸʣʝʢʩʘʥʜʨʽʡʩʴʢʦʛʦ (ɯɯɯ ʩʪ.) ʫ ʡʦʛʦ 

ʪʨʘʢʪʘʪʽ çɸʨʠʬʤʝʪʠʢʘè. ɺʠʦʢʨʝʤʣʶʶʪʴʩʷ ʟʘʜʘʯʽ, ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʷʢʠʭ ʻ 

ʥʝʣʽʥʽʡʥʽ ʩʠʩʪʝʤʠ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ, ʟʦʢʨʝʤʘ ʜʝ ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʷʥʴ ʤʝʥʰʘ ʟʘ ʢʽʣʴʢʽʩʪʴ 

ʥʝʚʽʜʦʤʠʭ. ʋʟʘʛʘʣʴʥʶʶʪʴʩʷ ʧʽʜʭʦʜʠ ɼʽʦʬʘʥʪʘ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʝʷʢʠʭ ʟʘʜʘʯ ʟ ʪʨʘʢʪʘʪʫ 

çɸʨʠʬʤʝʪʠʢʘè. ɺʠʚʦʜʷʪʴʩʷ ʬʦʨʤʫʣʠ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʙʝʟʣʽʯ ʨʦʟʚôʷʟʢʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʻ ʨʦʟʚôʷʟʦʢ ɼʽʦʬʘʥʪʘ. 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʦʪʦʞʥʽʩʪʴ ʧʨʦ ʩʫʤʫ 

ʯʠʩʣʘ ʪʘ ʢʚʘʜʨʘʪʘ ʧʦʣʦʚʠʥʠ ʨʽʟʥʠʮʽ ʜʽʣʴʥʠʢʘ ʽ ʯʘʩʪʢʠ ʮʴʦʛʦ ʯʠʩʣʘ. ʊʘʢʦʞ ʨʦʟʚôʷʟʢʠ ʩʠʩʪʝʤʠ 

ʧʦʜʘʶʪʴʩʷ ʷʢ ʣʽʥʽʡʥʽ ʘʙʦ ʢʚʘʜʨʘʪʠʯʥʽ ʬʫʥʢʮʽʾ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʧʘʨʘʤʝʪʨʽʚ. ɼʣʷ ʢʦʥʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʦʜʝʨʞʫʶʪʴʩʷ ʨʦʟʚôʷʟʢʠ ɼʽʦʬʘʥʪʘ.                       

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʨʦʟʚôʷʟʢʠ ʚʠʨʘʞʘʶʪʴʩʷ ʯʝʨʝʟ ʚʽʣʴʥʽ ʯʣʝʥʠ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, ʜʦʚʦʜʠʪʴʩʷ 

ʜʦʩʪʘʪʥʷ ʫʤʦʚʘ ʜʣʷ ʟʥʘʯʝʥʴ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ, ʧʨʠ ʷʢʽʡ ʨʦʟʚôʷʟʢʠ ʩʠʩʪʝʤʠ ʻ ʮʽʣʽ ʯʠʩʣʘ. 

ʈʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʟʘʜʘʯ ʪʘ ʾʭ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʫʟʘʛʘʣʴʥʝʥʥʷ, ʽʩʪʦʨʠʯʥʽ ʟʘʜʘʯʽ, ʪʚʦʨʯʝ ʤʠʩʣʝʥʥʷ, ʧʨʦʙʣʝʤʠ 

çɸʨʠʬʤʝʪʠʢʠè ɼʽʦʬʘʥʪʘ, ʩʠʩʪʝʤʠ ʜʽʦʬʘʥʪʦʚʠʭ ʨʽʚʥʷʥʴ, ʧʽʜʩʪʘʥʦʚʢʠ ɼʽʦʬʘʥʪʘ, 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʘʨʠʬʤʝʪʠʯʥʠʭ ʟʘʜʘʯ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʽʜʩʪʘʥʦʚʦʢ ɼʽʦʬʘʥʪʘ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋʟʘʛʘʣʴʥʝʥʥʷ ï ʮʝ ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʚʠʪʢʫ 

ʤʘʪʝʤʘʪʠʢʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʧʝʨʽʦʜʽ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚ ʩʪʚʦʨʝʥʥʽ ʟʘʛʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʩʢʽʣʴʢʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ï ʮʝ ʰʣʷʭ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ ʨʦʟʚʠʪʢʫ 

ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ, ʤʠ ʚ ʨʦʙʦʪʽ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠʜʽʣʷʻʤʦ ʫʚʘʛʫ ʧʦʙʫʜʦʚʽ ʫʟʘʛʘʣʴʥʝʥʴ ʜʝʷʢʠʭ 

ʚʽʜʦʤʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʘʢʪʽʚ [6, ʩ. 45]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠ ʥʘʧʠʩʘʥʥʽ ʥʠʤʠ 

ʢʫʨʩʦʚʠʭ ʽ ʜʠʧʣʦʤʥʠʭ ʨʦʙʽʪ. ʋ ʧʦʜʘʣʴʰʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʚʠʟʥʘʯʥʽ ʽʩʪʦʨʠʯʥʽ ʟʘʜʘʯʽ. ʅʘʧʨʠʢʣʘʜ, ʟʘʜʘʯʘ ʌʽʙʦʥʘʯʯʽ ʧʨʦ ʧʨʠʧʣʽʜ ʢʨʦʣʠʢʽʚ 

[5, ʩ. 101] ʪʘ ʟʘʜʘʯʘ ʅʘʨʘʡʘʥʠ ʧʨʦ ʧʨʠʨʽʩʪ ʪʝʣʠʯʦʢ [5, ʩ. 77]. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʟʘʜʘʯ ʥʘʤʠ 

ʧʦʙʫʜʦʚʘʥʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ ʪʘ ʅʘʨʘʡʘʥʠ [3, ʩ. 19]. ʉʧʠʨʘʶʯʠʩʴ ʥʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ɺ. ɻ. ɹʝʚʟ ʧʨʦ ʨʦʣʴ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʚ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ ʪʘ ʫʯʥʽʚ, ʟʦʢʨʝʤʘ 

ʚʠʟʥʘʯʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ [2, ʩ. 93, 133], ʫ ʜʘʥʽʡ ʩʪʘʪʪʽ ʤʠ ʘʥʘʣʽʟʫʻʤʦ ʨʦʟʚôʷʟʢʠ ʜʝʷʢʠʭ 

ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ ʟ çɸʨʠʬʤʝʪʠʢʠè ɼʽʦʬʘʥʪʘ, ʷʢʽ ʧʨʠʚʦʜʷʪʴ ʜʦ ʥʝʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ ʘʣʛʝʙʨʘʾʯʥʠʭ 
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ʨʽʚʥʷʥʴ. ʇʨʦʧʦʥʫʶʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʽ ʧʽʜʩʪʘʥʦʚʢʠ, ʟʘ ʷʢʠʤʠ ʦʜʝʨʞʘʥʦ ʨʦʟʚôʷʟʢʠ, ʟ ʮʠʭ 

ʨʦʟʚôʷʟʢʽʚ ʚʠʧʣʠʚʘʶʪʴ ʯʘʩʪʠʥʥʽ ʨʦʟʚôʷʟʢʠ ɼʽʦʬʘʥʪʘ. 

ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʨʷʜʦʤ ʥʘʫʢʦʚʮʽʚ [8]. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʽʦʬʘʥʪ ɸʣʝʢʩʘʥʜʨʽʡʩʴʢʠʡ (ɯɯɯ ʩʪ.) ʙʫʚ ʦʩʪʘʥʥʽʤ 

ʚʠʜʘʪʥʠʤ ʤʘʪʝʤʘʪʠʢʦʤ ʘʥʪʠʯʥʦʛʦ ʩʚʽʪʫ. ɺʽʥ ʘʚʪʦʨ ʪʨʴʦʭ ʪʚʦʨʽʚ çɸʨʠʬʤʝʪʠʢʘè,                            

çʇʨʦ ʤʥʦʛʦʢʫʪʥʽ ʯʠʩʣʘè ʪʘ çʇʦʨʠʟʤʠè. ɺ ʪʚʦʨʘʭ ɼʽʦʬʘʥʪʘ ʚʧʝʨʰʝ ʚʠʷʚʣʷʻʪʴʩʷ ʩʧʨʦʙʘ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʙʫʢʚʝʥʥʦʶ ʩʠʤʚʦʣʽʢʦʶ. ɿʘ ʟʤʽʩʪʦʤ çɸʨʠʬʤʝʪʠʢʘè ï ʮʝ ʫʥʽʢʘʣʴʥʝ ʷʚʠʱʝ ʚ 

ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ. ʎʝʡ ʪʨʘʢʪʘʪ ʤʽʩʪʠʪʴ ʤʘʪʝʨʽʘʣ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʝʦʨʽʾ ʯʠʩʝʣ, ʟʦʢʨʝʤʘ 

ʥʘʚʝʜʝʥʦ ʟʘʜʘʯʽ, ʱʦ ʟʚʦʜʷʪʴʩʷ ʜʦ ʥʝʚʠʟʥʘʯʝʥʠʭ ʨʽʚʥʷʥʴ. ɼʽʦʬʘʥʪ ʨʦʟʨʦʙʣʷʻ ʪʝʦʨʽʶ ʪʘʢʠʭ 

ʨʽʚʥʷʥʴ. ɿ ʥʝʾ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʬʦʨʤʫʚʘʣʘʩʷ ʦʢʨʝʤʘ ʛʘʣʫʟʴ ʤʘʪʝʤʘʪʠʢʠ ï ʜʽʦʬʘʥʪʦʚʠʡ ʘʥʘʣʽʟ. 

ɼʚʽ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟ çɸʨʠʬʤʝʪʠʢʦʶè ɼʽʦʬʘʥʪʘ, ʟʽʛʨʘʣʠ ʚʠʟʥʘʯʥʫ ʨʦʣʴ ʫ 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʢʠ. ʇʝʨʰʘ, ʧʦʚôʷʟʘʥʘ ʟ ʜʝʩʷʪʦʶ ʧʨʦʙʣʝʤʦʶ ɻʽʣʴʙʝʨʪʘ 

(1900 ʨ.) ï çʟʘʜʘʯʘ ʧʨʦ ʨʦʟʚôʷʟʥʽʩʪʴ ʜʽʦʬʘʥʪʦʚʦʛʦ ʨʽʚʥʷʥʥʷè. ʎʷ ʧʨʦʙʣʝʤʘ ʙʫʣʘ ʚʠʨʽʰʝʥʘ 

ʣʠʰʝ ʚ 1970 ʨ. ʤʦʣʦʜʠʤ ʤʘʪʝʤʘʪʠʢʦʤ ʖ. ʄʘʪʽʷʩʝʚʠʯʝʤ ʟ ʚʽʜʧʦʚʽʜʜʶ, ʱʦ ʥʝ ʽʩʥʫʻ ʘʣʛʦʨʠʪʤʫ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʩʥʫʚʘʥʥʷ ʨʦʟʚôʷʟʢʫ ʜʽʦʬʘʥʪʦʚʦʛʦ ʨʽʚʥʷʥʥʷ. 

ɼʨʫʛʘ ʧʨʦʙʣʝʤʘ ï ʮʝ ʚʝʣʠʢʘ ʪʝʦʨʝʤʘ ʌʝʨʤʘ, ʷʢʘ ʙʫʣʘ ʥʠʤ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʥʘ ʧʦʣʷʭ 

ʜʨʫʛʦʾ ʢʥʠʞʢʠ çɸʨʠʬʤʝʪʠʢʘè (1635 ʨ.): çʈʽʚʥʷʥʥʷ xn+yn=zn ʥʝ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʚ ʮʽʣʠʭ             

(ʘʙʦ ʨʘʮʽʦʥʘʣʴʥʠʭ) ʯʠʩʣʘʭ ʟʘ ʫʤʦʚʠ, ʱʦ n>2 ʽ 0̧xyz è. ʎʷ ʪʝʦʨʝʤʘ ʙʫʣʘ ʜʦʚʝʜʝʥʘ ʣʠʰʝ ʚ 

1994 ʨ. ʤʘʪʝʤʘʪʠʢʦʤ ɽʥʜʨʶ ɺʘʡʣʩʦʤ. 

çɸʨʠʬʤʝʪʠʢʘè ɼʽʦʬʘʥʪʘ ʤʘʣʘ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʘʣʛʝʙʨʠ ʡ ʪʝʦʨʽʾ ʯʠʩʝʣ. 

ʈʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʟ çɸʨʠʬʤʝʪʠʢʠè ʧʨʠʚʦʜʷʪʴ ʜʦ ʨʽʚʥʷʥʴ ʘʙʦ ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ ʟ ʮʽʣʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʧʨʠʯʦʤʫ ʢʽʣʴʢʽʩʪʴ ʟʤʽʥʥʠʭ ʙʽʣʴʰʘ ʟʘ ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʷʥʴ. ʊʦʙʪʦ ʜʽʦʬʘʥʪʦʚʠʭ 

ʨʽʚʥʷʥʴ: 
( ) 0...;;; 21 =nxxxf  

ʘʙʦ ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ: 
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, ʜʝ n>m, fi ï ʤʥʦʛʦʯʣʝʥʠ. 

ɼʽʦʬʘʥʪ ʨʦʟʛʣʷʜʘʻ ʩʠʩʪʝʤʠ ʥʘʜ ʧʦʣʝʤ ʨʘʮʽʦʥʘʣʴʥʠʭ ʯʠʩʝʣ ʽ ʰʫʢʘʻ ʜʦʜʘʪʥʽ ʨʘʮʽʦʥʘʣʴʥʽ 

ʨʦʟʚôʷʟʢʠ. ɺʽʥ ʚʠʨʘʞʘʻ ʨʦʟʚôʷʟʢʠ ʫ ʚʠʛʣʷʜʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʚʽʜ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ ʪʘ 

ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʤ ʥʘʜʘʻ ʢʦʥʢʨʝʪʥʠʭ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ. ɼʽʦʬʘʥʪ ʧʽʜʙʠʨʘʻ ʮʽ ʬʫʥʢʮʽʾ ʪʘʢ, ʱʦʙ 

ʚʩʽ ʫʤʦʚʠ, ʢʨʽʤ ʦʜʥʽʻʾ ʚʠʢʦʥʫʚʘʣʠʩʷ. ʆʩʪʘʥʥʶ ʫʤʦʚʫ ʚʠʢʦʨʠʩʪʦʚʫʻ, ʱʦʙ ʚʠʨʘʟʠʪʠ ʥʝʚʽʜʦʤʝ 

ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʠ [7, ʩ. 131]. 

ʄʝʪʘ ʩʪʘʪʪʽ. ɼʦʩʣʽʜʠʪʠ ʤʝʪʦʜʠ ɼʽʦʬʘʥʪʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʝʷʢʠʭ ʥʝʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ 

ʨʽʚʥʷʥʴ ʫ ʡʦʛʦ ʪʨʘʢʪʘʪʽ çɸʨʠʬʤʝʪʠʢʘè. ʇʦʙʫʜʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʦʟʚôʷʟʢʽʚ, ʟʥʘʡʜʝʥʠʭ 

ɼʽʦʬʘʥʪʦʤ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʠ ʨʦʟʛʣʷʜʘʻʤʦ ʜʝʷʢʽ ʟʘʜʘʯʽ ʟ çɸʨʠʬʤʝʪʠʢʠè ɼʽʦʬʘʥʪʘ, 

ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʷʢʠʭ ʻ ʥʝʣʽʥʽʡʥʽ ʜʽʦʬʘʥʪʦʚʽ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ. ʈʦʟʛʣʷʜʘʶʯʠ 

ʧʘʨʘʤʝʪʨʠ ʚ ʧʽʜʩʪʘʥʦʚʢʘʭ ɼʽʦʬʘʥʪʘ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ, ʚʠʚʦʜʠʤʦ ʬʦʨʤʫʣʠ ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʜʝʨʞʫʻʤʦ ʙʝʟʣʽʯ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʻ 

ʨʦʟʚôʷʟʦʢ ɼʽʦʬʘʥʪʘ. 

1) ɿʥʘʡʪʠ ʪʘʢʽ ʜʚʘ ʯʠʩʣʘ, ʱʦʙ ʾʭ ʜʦʙʫʪʦʢ ʚ ʩʫʤʽ ʟ ʢʦʞʥʠʤ ʟ ʥʠʭ, ʜʘʚʘʚ ʢʫʙ [4, c. 108]. 
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ɼʽʦʬʘʥʪ ʧʦʢʣʘʜʘʻ ʍ = 8ʭ, Y = x2 ï 1, ɓ = 2ʭ ï 1, 
13

14
=x . ʈʦʟʚôʷʟʦʢ 

13

112
=X , 

169

27
=Y  

ʋʟʘʛʘʣʴʥʝʥʥʷ. 

ʅʝʭʘʡ ʍ = a3ʭ, Y = b3x2 ï 1. ʊʦʜʽ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ ʟʘʜʦʚʦʣʴʥʷʻʪʴʩʷ 

XY + X = a3b3x3 ï a3x + a3x = (abx)3 = Ŭ3 . 
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ɿ ʜʨʫʛʦʛʦ ʨʽʚʥʷʥʥʷ XY + Y = a3b3x3 ï a3x + b3x2 ï 1 = ɓ3. 

ʇʦʢʣʘʜʝʤʦ ɓ = abx ï 1, a3b3x3 ï a3x + b3x2 ï 1 = a3b3x3 ï 3a2b2x2 + 3abx ï 1, 

( ) ( )abaxbabx 33 32232 +=+ , x Í 0, 
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ʗʢʱʦ ʘ = 2, b = 1, 
13

14
=x , 

13

112
=X , 

169

27
=Y . ʈʦʟʚôʷʟʦʢ ɼʽʦʬʘʥʪʘ. 

2) ɿʥʘʡʪʠ ʪʘʢʠʭ ʪʨʠ ʯʠʩʣʘ, ʱʦʙ ʢʚʘʜʨʘʪ ʩʫʤʠ ʚʩʽʭ ʪʨʴʦʭ, ʷʢʠʡ ʚʽʜʥʽʤʘʻʪʴʩʷ ʚʽʜ ʢʦʞʥʦʛʦ 

ʯʠʩʣʘ, ʜʘʚʘʚ ʢʚʘʜʨʘʪ [4, c. 78]. 
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ɼʽʦʬʘʥʪ ʧʦʢʣʘʜʘʻ X + Y + Z = x, X = 2x2, Y = 5x2, Z = 10x2, ʪʦʜʽ 
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2
=X , 

289

5
=Y , 

289

10
=Z . 

ʋʟʘʛʘʣʴʥʝʥʥʷ. 

X + Y + Z = x, ( )22 1 xnX += , ( )( )22
11 xnY ++= , ( )( )22

12 xnZ ++= . ʊʦʜʽ ʫʤʦʚʠ ʟʘʜʘʯʽ 

ʚʠʢʦʥʫʶʪʴʩʷ. 

( ) ( ) 2222222
1 a==-+=++- xnxxnZYXX  

( ) ( )( ) ( ) 2222222
111 b=+=-++=++- xnxxnZYXY  

( ) ( )( ) ( ) 2222222
212 g=+=-++=++- xnxxnZYXZ  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʽʜʩʪʘʥʦʚʢʠ ʡ ʫʤʦʚʫ X + Y + Z = x, ʚʠʟʥʘʯʠʤʦ ʭ. 

( ) ( )( ) ( )( ) =+++++++=++ 222222 12111 xnxnxnZYX ( )22 863 xnn ++ , 

( ) xxnn =++ 22 863 , x Í 0, 
863

1
2 ++

=
nn

x . ʈʦʟʚôʷʟʦʢ 
( )22

2

863

1

++

+
=

nn

n
X , 

( )

( )22

2

863

11

++

++
=

nn

n
Y , 

( )

( )22

2

863

12

++

++
=

nn

n
Z , n = 1, 2, 3, é 

ʗʢʱʦ n = 1, 
289

2
=X , 

289

5
=Y , 

289

10
=Z  ï ʨʦʟʚôʷʟʦʢ ɼʽʦʬʘʥʪʘ. 

3) ɿʥʘʡʪʠ ʪʨʠ ʪʘʢʠʭ ʯʠʩʣʘ ʪʘʢʠʭ, ʱʦʙ ʢʚʘʜʨʘʪ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʜʦʜʘʥʠʡ ʜʦ ʩʫʤʠ ʪʨʴʦʭ 

ʮʠʭ ʯʠʩʝʣ, ʜʘʚʘʚ ʢʚʘʜʨʘʪ [4, c. 76]. 

ɿʘʜʘʯʘ ʟʚʦʜʠʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ 

( )

( )

( )î
í

î
ì

ë

=+++

=+++

=+++

22

22

22

g

b

a

ZYXZ

ZYXY

ZYXX

 

ɼʽʦʬʘʥʪ ʧʦʢʣʘʜʘʻ X + Y + Z = 12x2  ̔  ʦʜʝʨʞʫʻ ʨʦʟʚôʷʟʦʢ 
6

4
=x , 

6

2
;

6

8
;

6

22
=== ZYX . 

ʋʟʘʛʘʣʴʥʝʥʥʷ. 

ʇʦʢʣʘʜʝʤʦ X + Y + Z = x2 Ā c  ̔  ʚʠʢʦʨʠʩʪʘʻʤʦ ʪʦʪʦʞʥʽʩʪʴ  
22

22
ö
÷

õ
æ
ç

å+
=ö

÷

õ
æ
ç

å-
+

baba
ab , ʜʝ a, b ï ʜʽʣʴʥʠʢʠ ʯʠʩʣʘ c = ab (a > b). ʏʠʩʣʦ ʩ ʤʘʻ ʪʨʠ ʧʘʨʠ 

ʜʽʣʴʥʠʢʽʚ: 

;
2

;
22

; 11

2

11

2

11
1111 x

ba
X

baba
babac

-
=ö

÷

õ
æ
ç

å +
=ö

÷

õ
æ
ç

å -
+=  
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2

;
22

; 22

2

22

2

22
2222 x

ba
Y

baba
babac

-
=ö

÷

õ
æ
ç

å +
=ö
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õ
æ
ç

å -
+=  

x
ba

Z
baba

babac
2

;
22

; 33

2

33

2

33
3333

-
=ö

÷

õ
æ
ç

å +
=ö

÷

õ
æ
ç

å -
+= . 

ɼʦʚʝʜʝʤʦ, ʱʦ x
ba

X
2

11-= , x
ba

Y
2

22-= , x
ba

Z
2

33-=  ï ʨʦʟʚôʷʟʢʠ, ʧʽʜʩʪʘʚʠʚʰʠ ʚ 

ʜʘʥʫ ʩʠʩʪʝʤʫ. ʆʩʢʽʣʴʢʠ X + Y + Z = x2 Ā c, ʚʠʢʦʨʠʩʪʘʚʰʠ ʪʦʪʦʞʥʽʩʪʴ, ʤʘʻʤʦ 

2

2

112

11

2

112

11

2

2

11

222
a=ö

÷

õ
æ
ç

å +
=
ö
ö

÷

õ

æ
æ

ç

å
+ö
÷

õ
æ
ç

å -
=+ö

÷

õ
æ
ç

å - ba
xba

ba
xbaxx

ba  

2

2

222

22

2

222

22

2

2

22

222
b=ö

÷

õ
æ
ç

å +
=
ö
ö

÷

õ

æ
æ

ç

å
+ö
÷

õ
æ
ç

å -
=+ö

÷

õ
æ
ç

å - ba
xba

ba
xbaxx

ba  

2

2

332

33

2

332

33

2

2

33

222
g=ö

÷

õ
æ
ç

å +
=
ö
ö

÷

õ

æ
æ

ç

å
+ö
÷

õ
æ
ç

å -
=+ö

÷

õ
æ
ç

å - ba
xba

ba
xbaxx

ba  

ʆʜʝʨʞʘʣʠ ʚ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʢʚʘʜʨʘʪʠ. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʭ, ʚʠʢʦʨʠʩʪʘʻʤʦ ʫʤʦʚʫ X + Y + Z = cx2 . 

2332211

222
cxx

ba
x

ba
x

ba
=

-
+

-
+

- , 
( )( )( ) 2332211

2
cxx

bababa
=

-+-+-
, x Í 0, 

( )( )( )
c

bababa
x

2

332211 -+-+-
= . 

ɺʽʜʧʦʚʽʜʴ: x
ba

X
2

11-= , x
ba

Y
2

22-= , x
ba

Z
2

33-= , c = a1b1, c = a2b2,  c = a3b3, ʩ ʤʘʻ ʪʨʠ 

ʧʘʨʠ ʜʽʣʴʥʠʢʽʚ, 
( )( )( )

c

bababa
x

2

332211 -+-+-
= . 

ʗʢʱʦ c = 12, 12 = 12Ā1, 12 = 6Ā2, 12 = 4Ā3, ( )( )( )
6

4

122

3426112
=

Ö

-+-+-
=x , 

6

2
;

6

8
;

6

22
=== ZYX  ï ʨʦʟʚôʷʟʦʢ ɼʽʦʬʘʥʪʘ. 

4) ɿʥʘʡʪʠ ʪʨʠ ʪʘʢʠʭ ʯʠʩʣʘ, ʱʦʙ ʩʫʤʘ ʙʫʜʴ-ʷʢʠʭ ʜʚʦʭ, ʧʦʤʥʦʞʝʥʘ ʥʘ ʪʨʝʪʻ, ʜʦʨʽʚʥʶʚʘʣʘ 

ʟʘʜʘʥʦʤʫ ʯʠʩʣʫ [4, c. 98]. 

( )

( )

( )î
í

î
ì

ë

=+

=+

=+

g

b

a

YZX

XZY

ZYX

. 

ɼʽʦʬʘʥʪ ʧʦʢʣʘʜʘʻ Ŭ = 35, ɓ = 27, ɔ = 32,  
x

X
15
= , 

x
Y

20
= , Z = x. ɺʠʟʥʘʯʘʻ x = 5, X = 3, 

Y = 4, Z = 5. 

ʋʟʘʛʘʣʴʥʝʥʥʷ. ʇʦʢʣʘʜʘʻʤʦ Z = x, ʪʦʜʽ ʟ ʧʝʨʰʦʛʦ ʨʽʚʥʷʥʥʷ ( ) a=+ xYX , 
x

YX
a
=+ . 

ʅʝʭʘʡ 
x

y
X = , ʪʦʜʽ 

x

y
Y

-
=
a

, ʜʝ ʫ ï ʥʝʚʽʜʦʤʝ. ʇʽʜʩʪʘʚʠʤʦ ʟʥʘʯʝʥʥʷ 
x

y
X = , 

x

y
Y

-
=
a

, Z = x  

ʚ ʜʨʫʛʝ ʽ ʪʨʝʪʻ ʨʽʚʥʷʥʥʷ. 
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î
î
í

îî
ì

ë

=
-

ö
÷

õ
æ
ç

å
+

=ö
÷

õ
æ
ç

å
+

-

g
a

b
a

x

y
x

x

y

x

y
x

x

y

, 

( )
î
î
í

îî
ì

ë

=-+
-

=+
-

ga
a

b
a

y
x

yy

y
x

yy

2

2

2

2

. ʑʦʙ ʩʠʩʪʝʤʘ ʙʫʣʘ ʩʫʤʽʩʥʘ ʨʽʟʥʠʮʷ Ŭ ï y ʪʘ ʫ 

ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ ʨʽʟʥʠʮʽ g ʪʘ ɓ. 

( ) bga -=-- yy , 
2

gba -+
=y . ʊʦʜʽ 

xx

y
X

2

gba -+
== , 

xx

y
Y

2

gbaa +-
=

-
= , Z = x. 

ɺʠʟʥʘʯʠʤʦ ʭ ʟ ʜʨʫʛʦʛʦ ʘʙʦ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ. 

b
gbagba
=

-+
ö
÷

õ
æ
ç

å
+

+-

x
x

x 22
, b

gbagbagba
=

-+
+

-+
Ö

+-

222 xx
, 

222

gbagbagba ++-
=

-+
Ö

+-

xx
, ( )( )( )gbagbagba -++-=++-22x , 

( )( )
( )gba

gbagba

++-

-++-
=

2

2x . 

ɺʽʜʧʦʚʽʜʴ: 
x

X
2

gba -+
= , 

x
Y

2

gba +-
= , Z = x, 

( )( )
( )gba

gbagba

++-

-++-
=

2

2x . 

ʗʢʱʦ Ŭ = 35, ɓ = 27, ɔ = 32, 25
242

30402 =
Ö

Ö
=x , ʭ = 5, 3

10

30
==X , 4

10

40
==Y , z = 5 ï 

ʨʦʟʚôʷʟʦʢ ɼʽʦʬʘʥʪʘ. 

ɺʠʟʥʘʯʠʤʦ, ʜʣʷ ʷʢʠʭ ʟʥʘʯʝʥʴ Ŭ, ɓ, g ʨʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ, ʦʙʯʠʩʣʝʥʠʡ ʟʘ ʬʦʨʤʫʣʘʤʠ 

x
X

2

gba -+
= , 

x
Y

2

gba +-
= , Z = x, 

( )( )
( )gba

gbagba

++-

-++-
=

2

2x  ʙʫʜʝ ʚʠʨʘʞʝʥʠʡ ʫ ʮʽʣʠʭ 

ʯʠʩʣʘʭ. 

ʗʢʱʦ Ŭ ï ɓ + ɔ = ɚ Ā ɚ1, Ŭ + ɓ ï ɔ = ɚ Ā ɚ2, 
2

21llgba =++- , ʪʦ 2

21

212

2
2

l
ll

llll
=

Ö
Ö

ÖÖÖ
=x , x = ɚ, 

222

22 l

l

llgba
=

Ö
=

-+
=

x
X , 

222

11 l

l

llgba
=

Ö
=

+-
=

x
Y . 

ʄʘʻʤʦ ʨʦʟʚôʷʟʦʢ 
2

2l=X , 
2

1l=Y , Z = ɚ ʚ ʮʽʣʠʭ ʯʠʩʣʘʭ, ʷʢʱʦ Ŭ ï ɓ + ɔ = ɚ Ā ɚ1, 

Ŭ + ɓ ï ɔ = ɚ Ā ɚ2, 
2

21llgba =++- . 

ʋ ɼʽʦʬʘʥʪʘ: Ŭ + ɓ ï ɔ = 30 = 5 Ā 6,  Ŭ ï ɓ + ɔ = 40 = 5 Ā 8, 24
2

68
=

Ö
=++- gba , l = 5, 

l1 = 8, l2 = 6, 3
2

2 ==
l

X , 4
2

1 ==
l

Y , z = l = 5. 

ɿʥʘʡʜʝʤʦ, ʷʢ ʚʠʙʠʨʘʪʠ ʟʥʘʯʝʥʥʷ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ Ŭ, ɓ, g ʚ ʩʠʩʪʝʤʽ, ʱʦʙ ʚʦʥʘ ʤʘʣʘ ʮʽʣʽ 
ʨʦʟʚôʷʟʢʠ. 
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 ɿʘ ʬʦʨʤʫʣʘʤʠ ʂʨʘʤʝʨʘ 

D

D
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D
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D
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4
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1
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2
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( )lll
ll
ll

ll

2

2
11

11

11

21

21

2

1

3 +=

Ö
-

Ö

Ö-

=D
. 

( )21
2

ll
l

a += , ( )ll
l

b 2
4

1
2 += , ( )ll

l
g 2

4
2

1 += . 

ʋ ɼʽʦʬʘʥʪʘ l = 5, l1 = 8, l2 = 6, ( ) 3568
2

5
=+=a , ( ) 27108

4

6
=+=b , ( ) 32106

4

8
=+=g . 

ʆʪʞʝ, ʷʢʱʦ ʚʠʙʠʨʘʪʠ Ŭ, ɓ, g ʟʘ ʬʦʨʤʫʣʘʤʠ ( )21
2

ll
l

a += , ( )ll
l

b 2
4

1
2 += ,     

( )ll
l

g 2
4

2
1 += , ʪʦ ʩʠʩʪʝʤʠ ʙʫʜʫʪʴ ʤʘʪʠ ʮʽʣʽ ʨʦʟʚôʷʟʢʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠʙʨʘʪʠ l = 10, 

l1 = 4, l2 = 12, ʪʦ Ŭ = 5 Ā 16 = 80, ɓ = 3 Ā 24 = 72, ɔ = 1 Ā 32 = 32, 

( )

( )

( )î
í

î
ì

ë

=+

=+

=+

32

72

80

YZX

XZY

ZYX

, 

100
242

120402 =
Ö

Ö
=x , ʭ = 10, 6

20

327280

2
=

-+
=

-+
=

x
X

gba , 2
20

327280

2
=

+-
=

+-
=

x
Y

gba , Z = 10. 

5) ɿʥʘʡʪʠ ʜʚʘ ʪʘʢʠʭ ʯʠʩʣʘ, ʱʦʙ ʢʚʘʜʨʘʪ ʢʦʞʥʦʛʦ ʟ ʥʠʭ, ʜʦʜʘʥʠʡ ʜʦ ʩʫʤʠ, ʜʘʚʘʚ ʢʚʘʜʨʘʪ 

[4, c. 71]. 

í
ì
ë

=++

=++
22

22

b

a

YXY

YXX . ɼʽʦʬʘʥʪ ʧʦʢʣʘʜʘʻ ʍ = ʭ, Y = x + 1, ɓ = x ï 2, ʽ ʦʜʝʨʞʫʻ ʨʦʟʚôʷʟʦʢ 
8

2
=x , 

8

2
=X , 

8

10
=Y . 

ʋʟʘʛʘʣʴʥʝʥʥʷ. 

ʅʝʭʘʡ X = ax, Y = ax + 1, ʪʦʜʽ ʧʝʨʰʘ ʫʤʦʚʘ ʚʠʢʦʥʫʻʪʴʩʷ ( )22 1+=++ axYXX . 

ʇʽʜʩʪʘʚʠʤʦ ʚ ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ 

( ) 22222 2411 b=++=++++=++ axxaaxaxaxYXY . 

ʇʦʢʣʘʜʝʤʦ ɓ = ax ï b, ( ) 22222 2 babxxabax +-=-=b ,  

22222 224 babxxaaxxa +-=++ , 224 2-=+ babxax , 
( )22

22

+

-
=

ba

b
x . 

ɺʽʜʧʦʚʽʜʴ: X = ax, Y = ax + 1, ʜʝ 
( )22

22

+

-
=

ba

b
x . 

ʗʢʱʦ a = 1, b = 2, ʍ = ʭ, Y = x + 1, 
8

2
=x  ï ʨʦʟʚôʷʟʦʢ ɼʽʦʬʘʥʪʘ. 

6) ɿʥʘʡʪʠ ʪʨʠ ʪʘʢʠʭ ʯʠʩʣʘ, ʱʦʙ ʢʚʘʜʨʘʪ ʩʫʤʠ ʚʩʽʭ ʪʨʴʦʭ, ʜʦʜʘʥʠʡ ʜʦ ʢʦʞʥʦʛʦ ʟ ʮʠʭ 

ʯʠʩʝʣ, ʜʘʚʘʚ ʢʚʘʜʨʘʪ [4, c. 77]. 

( )

( )

( )î
í

î
ì

ë

=+++

=+++

=+++

22

22

22

g

b

a

ZZYX

YZYX

XZYX
. 

ɼʽʦʬʘʥʪ ʧʦʢʣʘʜʘʻ X + Y + Z = x, X = 3x2, Y = 8x2, Z = 15x2 ʽ ʚʠʟʥʘʯʘʻ ʨʦʟʚôʷʟʦʢ 
26

1
=x , 

676

3
=X , 

676

8
=Y , 

676

15
=Z . 

ʋʟʘʛʘʣʴʥʝʥʥʷ. 

X + Y + Z = x, ( )22 1 xaX -= , ( )22 1 xbY -= , ( )22 1 xcZ -= . ʊʦʜʽ ʚʩʽ ʫʤʦʚʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ. 

ɺʠʟʥʘʯʠʤʦ ʭ.  
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X + Y + Z = x, ( ) ( ) ( )222222 111 xcxbxaZYX -+-+-=++ , ( )2222 3 xcbax -++= , x Í 0, 

3

1
222 -++

=
cba

x . 

ɺʽʜʧʦʚʽʜʴ: ( )22 1 xaX -= , ( )22 1 xbY -= , ( )22 1 xcZ -= , 
3

1
222 -++

=
cba

x . 

ʗʢʱʦ a = 2, b = 3, c = 4, 
26

1
=x , X = 3x2, Y = 8x2, Z = 15x2  ï ʨʦʟʚô̫ʟʦʢ ɼʽʦʬʘʥʪʘ. 

ʄʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʽʥʰʫ ʧʽʜʩʪʘʥʦʚʢʫ X + Y + Z = ax, X = 2ax + 1, Y = 4ax + 4, 

Z = 6ax + 9. 

ʇʽʜʩʪʘʚʠʤʦ ʚ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ: 

( ) 2222 112 a=+=++ axaxxa , 

( ) 2222 244 b=+=++ axaxxa , 

( ) 2222 396 g=+=++ axaxxa . ɺʩʽ ʪʨʠ ʫʤʦʚʠ ʚʠʢʦʥʫʶʪʴʩʷ. 

ɺʠʟʥʘʯʠʤʦ ʭ ʟ ʫʤʦʚʠ X + Y + Z = ax. (2ax + 1) + (4ax + 4) + (6ax + 9) = ax, 12ax + 14 = ax, 

a
x

11

14
-= , 

11

17
1

11

28
12 -=+-=+= axX , 

11

12
4

11

56
44 -=+-=+= axY , 

11

15
9

11

84
96 =+-=+= axZ . 

ɺʽʜʧʦʚʽʜʴ:  
11

17
-=X , 

11

12
-=Y , 

11

15
=Z . 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʚʽʜʦʢ. ɿʘʩʪʦʩʫʚʘʚʰʠ ʧʽʜʭʦʜʠ ɼʽʦʬʘʥʪʘ ʜʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʘʨʠʬʤʝʪʠʯʥʠʭ ʟʘʜʘʯ, ʱʦ ʟʚʦʜʷʪʴʩʷ ʜʦ ʥʝʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ ʘʣʛʝʙʨʘʾʯʥʠʭ 

ʨʽʚʥʷʥʴ, ʤʠ ʚʠʚʝʣʠ ʬʦʨʤʫʣʠ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ 

ʙʝʟʣʽʯ ʨʦʟʚôʷʟʢʽʚ ʽ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʦʜʝʨʞʘʪʠ ʨʦʟʚôʷʟʦʢ ɼʽʦʬʘʥʪʘ. 

ɺʘʞʣʠʚʠʤ ʻ ʧʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ, ʚʠʟʥʘʯʝʥʠʭ 

ʥʝʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ. ʆʯʝʚʠʜʥʠʤ ʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

ʤʘʪʝʤʘʪʠʢʽʚ ʨʽʟʥʠʭ ʯʘʩʽʚ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʽ 

ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʉʚʝʨʯʝʚʩʢʘʷ ʀ. ɸ. ʆʙʦʙʱʝʥʠʝ ʧʦʜʩʪʘʥʦʚʦʢ ɼʠʦʬʘʥʪʘ. 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ɼʠʦʬʘʥʪʘ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʥʝʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ ʚ ʝʛʦ ʪʨʘʢʪʘʪʝ çɸʨʠʬʤʝʪʠʢʘè ʠ ʧʦʩʪʨʦʝʥʠʝ ʦʙʦʙʱʝʥʠʷ 

ʨʝʰʝʥʠʡ, ʥʘʡʜʝʥʥʳʭ ɼʠʦʬʘʥʪʦʤ. 

ʆʙʦʙʱʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʠ ʫʪʚʝʨʞʜʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙ 

ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʕʪʦ ʬʦʨʤʠʨʫʝʪ ʛʦʪʦʚʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ 

ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫʯʝʥʠʢʦʚ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʟʘʜʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʪʦ ʝʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʬʘʢʪʦʚ, ʠʟʚʝʩʪʥʳʭ ʠʟ ʠʩʪʦʨʠʠ ʤʘʪʝʤʘʪʠʢʠ ʠʣʠ ʟʘʤʝʯʘʪʝʣʴʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʕʪʦ ʟʘʜʘʯʠ ʠʟ ʜʘʚʥʠʭ ʩʦʯʠʥʝʥʠʡ ʠʣʠ ʟʘʜʘʯʠ, ʩʦʟʜʘʥʥʳʝ ʠʟʚʝʩʪʥʳʤʠ 

ʤʘʪʝʤʘʪʠʢʘʤʠ. 

ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʟʘʜʘʯ ʧʦʩʣʝʜʥʝʛʦ ʚʳʜʘʶʱʝʛʦʩʷ 

ʤʘʪʝʤʘʪʠʢʘ ʘʥʪʠʯʥʦʛʦ ʤʠʨʘ ɼʠʦʬʘʥʪʘ ɸʣʝʢʩʘʥʜʨʠʡʩʢʦʛʦ (ɯɯɯ ʩʪ.) ʚ ʝʛʦ ʪʨʘʢʪʘʪʝ 

çɸʨʠʬʤʝʪʠʢʘè. ɺʳʜʝʣʷʶʪʩʷ ʟʘʜʘʯʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʥʝʣʠʥʝʡʥʳʝ ʩʠʩʪʝʤʳ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʫʨʘʚʥʝʥʠʡ 

ʤʝʥʴʰʝ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʥʝʠʟʚʝʩʪʥʳʭ. ʆʙʦʙʱʘʶʪʩʷ ʧʦʜʭʦʜʳ ɼʠʦʬʘʥʪʘ ʢ ʨʝʰʝʥʠʶ 

ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʠʟ ʪʨʘʢʪʘʪʘ çɸʨʠʬʤʝʪʠʢʘè. ɺʳʚʦʜʷʪʩʷ ʬʦʨʤʫʣʳ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʨʝʰʝʥʠʝ ɼʠʦʬʘʥʪʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʦʙʱʝʥʥʳʭ ʨʝʰʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʞʜʝʩʪʚʦ ʧʨʦ ʩʫʤʤʫ ʯʠʩʣʘ ʠ 

ʢʚʘʜʨʘʪʘ ʧʦʣʦʚʠʥʳ ʨʘʟʥʦʩʪʠ ʜʝʣʠʪʝʣʷ ʠ ʯʘʩʪʥʦʛʦ ʵʪʦʛʦ ʯʠʩʣʘ. ʊʘʢʞʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ 

ʧʦʜʘʶʪʩʷ ʢʘʢ ʣʠʥʝʡʥʳʝ ʠʣʠ ʢʚʘʜʨʘʪʠʯʥʳʝ ʬʫʥʢʮʠʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʟʘʚʠʩʷʱʠʤʠ ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʫʯʘʶʪʩʷ ʨʝʰʝʥʠʷ ɼʠʦʬʘʥʪʘ.               

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʨʝʰʝʥʠʷ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, 

ʜʦʢʘʟʳʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʟʥʘʯʝʥʠʡ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʰʝʥʠʷ 

ʩʠʩʪʝʤʳ ï ʮʝʣʳʝ ʯʠʩʣʘ. 

ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʠʭ ʦʙʦʙʱʝʥʠʷ ʜʦʣʞʥʳ 

ʩʪʘʪʴ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʢ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʦʙʱʝʥʠʝ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʧʨʦʙʣʝʤʳ 

çɸʨʠʬʤʝʪʠʢʠè ɼʠʦʬʘʥʪʘ, ʩʠʩʪʝʤʳ ʜʠʦʬʘʥʪʦʚʳʭ ʫʨʘʚʥʝʥʠʡ, ʧʦʜʩʪʘʥʦʚʢʠ ɼʠʦʬʘʥʪʘ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʦʙʦʙʱʝʥʠʝ ʧʦʜʩʪʘʥʦʚʦʢ ɼʠʦʬʘʥʪʘ. 

 

Sverchevska I. A. A generalization of Diophantus' substitutions. 

The study considers the Diophantus' methods of solving certain systems of nonlinear 

equations given in the "Arithmetica" treatise, and further suggests the generalization of solutions 

founded by Diophantus. 

The author regards the method of generalization of mathematical theories and statements as 

a means of developing students' creative thinking. It formates their readiness to develop creative 

thinking in their future pupils. 

To archive this goal, the work proposes a historical approach based on using some facts from 

the history of mathematics, as well as famous mathematical problems. The latter include the 

problems from ancient treatises and the problems, formulated by famous mathematicians. 
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The study investigates the methods of solving word problems authored by Diophantus of 

Alexandria (3rd century CE), the last great mathematician of Antiquity, in his "Arithmetica" 

treatise. 

The article considers the problems with mathematical models, based on systems of nonlinear 

algebraic equations containing fewer equations than unknowns. The work gives a generalization of 

Diophantus' approaches to solving some problems from "Arithmetica" treatise. The work derives 

formulas for an infinite number of solutions, including Diophantine solution. 

Generalized solutions are identified using the identity for the sum of the number and the 

square of half of the difference between denominator and quotient of this number. 

The solutions of the system are also presented as linear or quadratic functions with 

parameter-dependent coefficients. The study obtains the solutions for specific parameter values. 

Otherwise, the sufficient condition for free terms values is proven, in which all the solutions are 

integers. 

The paper concludes that the methods of solving historical tasks, as well as their 

generalization, ought to be an important component of training future teachers of mathematics. 

Key words: generalization, famous historical tasks, creative thinking, problems of 

Diophantus' "Arithmetica", Diophantine systems, Diophantus' substitutions, mathematical models 

of arithmetic problems, a generalization of Diophantus' substitutions. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  
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ʆʈɻɸʅɯɿɸʎɯʗ ʉʇɯɺʇʈɸʎɯ ɺ ʉʀʉʊɽʄɯ çɺʏʀʊɽʃʔ ï ʋʏɽʅʔè 

ʏɽʈɽɿ ʉʊɺʆʈɽʅʅʗ ʉɸʁʊʋ ɺʏʀʊɽʃʗ ʄɸʊɽʄɸʊʀʂʀ 

 

ʊʘʢ ʟʚʘʥʠʡ çʦʙʝʨʥʝʥʠʡ ʝʬʝʢʪ ʌʣʽʥʥʘè ʥʝʨʽʜʢʦ ʧʦʚôʷʟʫʶʪʴ ʧʝʨʰ ʟʘ ʚʩʝ ʟ ʪʠʤ, ʱʦ 

ʣʶʜʩʪʚʦ çʧʝʨʝʢʣʘʜʘʻè ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʴʦʭ ʟʘʚʜʘʥʴ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘ ʩʠʩʪʝʤʠ ʽ ʟʘʩʦʙʠ 

çʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫè. ɺʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʻ ʩʧʽʣʢʫʚʘʥʥʷ ʩʫʙôʻʢʪʽʚ 

ʥʘʚʯʘʥʥʷ ʥʘ ʢʦʨʠʩʪʴ ʯʘʩʫ ʥʘ ʩʧʽʣʢʫʚʘʥʥʽ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ, ʘ ʟ ʽʥʰʦʛʦ ï ʟʤʝʥʰʫʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ 

ʩʧʽʣʢʫʚʘʥʥʷ ʫ ʥʘʚʯʘʥʥʽ.  

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʜʠʥ ʽʟ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ 

ʫʯʥʷ ʽ ʚʯʠʪʝʣʷ ʟ ʤʝʪʦʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ, ʨʦʟʚʠʪʢʫ ʾʭ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʟʜʽʙʥʦʩʪʝʡ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ʉʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʫʯʥʷ ʽ ʚʯʠʪʝʣʷ ʚʠʟʥʘʯʝʥʦ ʷʢ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ, ʩʧʽʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ, ʘʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʯʠʪʝʣʷ ʽ ʫʯʥʽʚ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʦʚʦʣʦʜʽʥʥʷ ʫʯʥʷʤʠ ʙʘʟʦʶ ʟʥʘʥʴ ʟ ʧʨʝʜʤʝʪʫ; ʥʘ ʥʘʙʫʪʪʷ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʤʽʥʴ ʫʯʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ; ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʚ ʫʯʥʷ ʥʘʚʠʯʦʢ 

ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʥʘ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʽʾ ʟʚʦʨʦʪʥʦʛʦ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʟʚôʷʟʢʫ ʚ 

ʩʠʩʪʝʤʽ çʚʯʠʪʝʣʴ ź ʫʯʝʥʴè, ʘ ʦʪʞʝ ʡ ʥʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʯʠʪʝʣʷ ʷʢ ʬʘʭʽʚʮʷ, 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ. ʗʢ ʚʠʱʠʡ ʩʪʫʧʽʥʴ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚʯʠʪʝʣʷ ʪʘ ʫʯʥʷ 

ʥʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʩʧʽʚʪʚʦʨʯʽʩʪʴ ʚʯʠʪʝʣʷ ʽ ʫʯʥʽʚ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʫʟʘʛʘʣʴʥʝʥʦ ʧʨʘʚʠʣʘ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʰʢʦʣʷʨʽʚ-ʧʽʜʣʽʪʢʽʚ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ (ʝʢʩʧʝʨʠʤʝʥʪ 

1989-1996 ʨʨ.) ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʪʨʠʤʘʥʥʷ ʚʯʠʪʝʣʝʤ ʥʘʩʪʫʧʥʠʭ ʧʨʘʚʠʣ (ʝʢʩʧʝʨʠʤʝʥʪ 1998-

2010 ʨʦʢʽʚ ʧʽʜʪʚʝʨʜʠʚ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ). 

https://orcid.org/0000-0002-9741-7157
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ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʫ ʟʚ'ʷʟʢʫ ʟ ʽʥʰʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʩʧʽʣʢʫʚʘʥʥʷ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ.                

ʋ ʩʪʘʪʪʽ ʧʦʢʘʟʘʥʦ, ʷʢ ʤʦʞʥʘ ʩʧʨʷʤʫʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʘʡʪʫ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʥʘ 

ʥʽʚʝʣʶʚʘʥʥʷ ʜʝʷʢʠʭ ʥʝʛʘʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ ʪʘʢʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʩʧʽʚʧʨʘʮʷ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʫʯʥʷ, ʩʘʡʪ 

ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʪʪʻʚʽ ʟʤʽʥʠ ʫ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ʚʟʘʛʘʣʽ, ʪʘ ʦʢʨʝʤʦ ï ʫ ʩʠʩʪʝʤʽ 

ʚʽʪʯʠʟʥʷʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʚʠʢʣʠʢʘʥʽ ʙʘʛʘʪʴʤʘ ʯʠʥʥʠʢʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʛʣʦʙʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʥʝʚʧʠʥʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʰʠʨʝʥʥʷ ʥʦʚʠʭ ʬʦʨʤ ʪʘ ʩʧʦʩʦʙʽʚ 

ʢʦʤʫʥʽʢʘʮʽʾ ʩʫʙôʻʢʪʽʚ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ï ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ.  

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟôʷʚʠʣʠʩʷ ʨʦʙʦʪʠ, ʚ ʷʢʠʭ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʷʢ ʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʽ 

ʥʘʩʣʽʜʢʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘ ʜʦʤʽʥʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʥʘʚʯʘʥʥʽ. ɿʦʢʨʝʤʘ, ʪʘʢ ʟʚʘʥʠʡ çʦʙʝʨʥʝʥʠʡ ʝʬʝʢʪ ʌʣʽʥʥʘè (ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ çʽʥʪʝʣʝʢʪʫ 

ʣʶʜʩʪʚʘè ʚʽʜ ʧʦʢʦʣʽʥʥʷ ʜʦ ʧʦʢʦʣʽʥʥʷ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʢʽʥʮʷ ʍʍ ʩʪʦʨʽʯʯʷ ʧʽʩʣʷ ʡʦʛʦ ʨʽʟʢʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʟ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʨʽʯʯʷ) [6;7;8] ʥʝʨʽʜʢʦ ʧʦʚôʷʟʫʶʪʴ ʧʝʨʰ ʟʘ ʚʩʝ ʟ ʪʠʤ, ʱʦ ʣʶʜʩʪʚʦ 

çʧʝʨʝʢʣʘʜʘʻè ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʴʦʭ ʟʘʚʜʘʥʴ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘ ʩʠʩʪʝʤʠ ʽ ʟʘʩʦʙʠ çʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫè. ɺʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʻ ʩʧʽʣʢʫʚʘʥʥʷ ʩʫʙôʻʢʪʽʚ ʥʘʚʯʘʥʥʷ 

ʥʘ ʢʦʨʠʩʪʴ ʯʘʩʫ ʥʘ ʩʧʽʣʢʫʚʘʥʥʽ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 

ʧʝʨʩʧʝʢʪʠʚʠ, ʘ ʟ ʽʥʰʦʛʦ ï ʟʤʝʥʰʫʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ ʩʧʽʣʢʫʚʘʥʥʷ ʫ ʥʘʚʯʘʥʥʽ. 

ʆʪʞʝ, ʧʨʦʙʣʝʤʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʘʙʦ ʥʝʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ 

ʫ ʥʘʚʯʘʥʥʽ (ʟʦʢʨʝʤʘ ï ʤʘʪʝʤʘʪʠʢʠ) ʫ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ, ʟʦʢʨʝʤʘ ï ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʘʡʪʫ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʟ ʤʝʪʦʶ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʫ ʩʠʩʪʝʤʽ çʚʯʠʪʝʣʴ ï ʫʯʝʥʴè. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ (ʏʘʰʝʯʥʠʢʦʚʘ ʆ.ʉ., 1997) [3] ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʩʧʽʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʯʠʪʝʣʷ ʽ 

ʫʯʥʽʚ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʶ, ʩʠʩʪʝʤʘʪʠʯʥʦʶ ʽ ʧʦʩʣʽʜʦʚʥʦʶ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʶ ʪʘ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʶ, 

ʙʫʪʠ ʘʢʪʠʚʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ. ɹʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʧʠʪʘʥʥʷ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʫʯʥʷ ʽ ʚʯʠʪʝʣʷ ʟ ʤʝʪʦʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ, ʨʦʟʚʠʪʢʫ ʾʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ʉʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʫʯʥʷ ʽ ʚʯʠʪʝʣʷ ʥʘʤʠ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʷʢ ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ, ʩʧʽʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ, ʘʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʯʠʪʝʣʷ ʽ ʫʯʥʽʚ, 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʚʦʣʦʜʽʥʥʷ ʫʯʥʷʤʠ ʙʘʟʦʶ ʟʥʘʥʴ ʟ ʧʨʝʜʤʝʪʫ; ʥʘ ʥʘʙʫʪʪʷ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʤʽʥʴ 

ʫʯʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ; ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʚ ʫʯʥʷ 

ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʥʘ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʽʾ ʟʚʦʨʦʪʥʦʛʦ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ 

ʟʚôʷʟʢʫ ʚ ʩʠʩʪʝʤʽ çʚʯʠʪʝʣʴ ź ʫʯʝʥʴè, ʘ ʦʪʞʝ ʡ ʥʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʯʠʪʝʣʷ ʷʢ ʬʘʭʽʚʮʷ, 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ [3]. ʗʢ ʚʠʱʠʡ ʩʪʫʧʽʥʴ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚʯʠʪʝʣʷ ʪʘ ʫʯʥʷ 

ʥʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʩʧʽʚʪʚʦʨʯʽʩʪʴ ʚʯʠʪʝʣʷ ʽ ʫʯʥʽʚ ï ʩʧʽʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚʯʠʪʝʣʷ ʽ ʫʯʥʽʚ ʟ 

ʚʠʨʽʰʝʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʚʜʘʥʴ, ʪʚʦʨʯʠʭ ʧʨʦʙʣʝʤ, ʦʚʦʣʦʜʽʥʥʷ ʥʦʚʠʤʠ ʜʣʷ ʫʯʥʷ 

ʧʨʠʡʦʤʘʤʠ ʽ ʤʝʪʦʜʘʤʠ, ʟ ʧʦʰʫʢʫ ʘʣʛʦʨʠʪʤʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʟ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʞʝ ʥʘʷʚʥʠʭ 

çʧʨʦʜʫʢʪʽʚè ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʪʚʦʨʝʥʥʷ çʥʦʚʠʭè (çʥʦʚʠʭè ʷʢ ʩʫʙôʻʢʪʠʚʥʦ ʘʙʦ, ʱʦ 

ʚʠʥʷʪʢʦʚʦ, ʥʦʚʠʭ ʧʨʠʥʮʠʧʦʚʦ). 

ʅʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʜʽʷʣʴʥʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʩʧʽʚʪʚʦʨʯʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ 

ʜʦʙʨʦʟʠʯʣʠʚʫ, ʩʧʦʢʽʡʥʫ, ʪʚʦʨʯʫ ʘʪʤʦʩʬʝʨʫ ʚʟʘʻʤʥʦʾ ʜʦʚʽʨʠ, ʯʦʤʫ ʩʧʨʠʷʻ ʮʽʢʘʚʽʩʪʴ, 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ; ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ, ʽʥʪʝʨʝʩ, 

ʜʦʧʠʪʣʠʚʽʩʪʴ. 

ɺʽʜʧʦʚʽʜʥʦ ʚʽʢʦʚʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʧʽʜʣʽʪʢʽʚ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚ ʭʦʜʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ ʚʘʞʣʠʚʠʤ ʻ ʚʨʘʭʫʚʘʥʥʷ ʾʭ ʩʦʮʽʘʣʴʥʠʭ ʧʦʪʨʝʙ (ʧʦʪʨʝʙʠ ʧʦʚʘʛʠ ʟ ʙʦʢʫ 

ʦʪʦʯʫʶʯʠʭ (ʦʜʥʦʢʣʘʩʥʠʢʽʚ, ʚʯʠʪʝʣʷ), ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ ʽ ʩʘʤʦʚʠʨʘʞʝʥʥʷ).  

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʫʟʘʛʘʣʴʥʝʥʦ ʧʨʘʚʠʣʘ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʰʢʦʣʷʨʽʚ-ʧʽʜʣʽʪʢʽʚ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ (ʝʢʩʧʝʨʠʤʝʥʪ 1989-
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1996 ʨʨ.) ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʪʨʠʤʘʥʥʷ ʚʯʠʪʝʣʝʤ ʥʘʩʪʫʧʥʠʭ ʧʨʘʚʠʣ (ʝʢʩʧʝʨʠʤʝʥʪ 1998-2010 

ʨʦʢʽʚ ʧʽʜʪʚʝʨʜʠʚ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ): 

1. ʉʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ, ʥʘʜʘʚʘʪʠ ʾʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʚʽʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʪʘ ʪʚʦʨʯʠʡ ʧʦʪʝʥʮʽʘʣ. 

2. ʇʨʦʧʦʥʫʚʘʪʠ ʟʤʽʩʪʦʚʥʽ ʟʘʚʜʘʥʥʷ, ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʾʭ ʚʘʞʣʠʚʽʩʪʴ, ʚʘʞʣʠʚʽʩʪʴ çʧʦʚʥʦʾ 
ʚʽʜʜʘʯʽè ʚ ʭʦʜʽ ʾʭ ʚʠʢʦʥʘʥʥʷ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʜʦʪʨʠʤʘʥʥʷ ʮʴʦʛʦ ʧʨʘʚʠʣʘ ʚʠʤʘʛʘʻ ʚʽʜ 

ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʜʦʣʘʥʥʷ ʟʨʦʩʪʘʥʥʷ ʧʨʘʛʤʘʪʠʯʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʫʯʥʽʚ ʚʠʧʫʩʢʥʠʭ ʢʣʘʩʽʚ ʜʦ ʚʠʢʦʥʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʟʘʚʜʘʥʴ (ʩʪʫʧʽʥʴ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ 

ʫ ʚʠʢʦʥʘʥʥʽ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ ʯʘʩʪʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʧʨʦʧʦʥʫʶʪʴʩʷ ʯʠ ʥʽ ʟʘʚʜʘʥʥʷ 

ʪʘʢʦʛʦ ʚʠʜʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʟʦʚʥʽʰʥʴʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ). 

3. ʇʨʦʧʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʧʽʣʢʫʚʘʪʠʩʷ ʫʯʥʷʤ ʤʽʞ ʩʦʙʦʶ.  

4. ɿʘʦʭʦʯʫʚʘʪʠ ʰʢʦʣʷʨʽʚ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. 

5. ɿʘʣʫʯʘʪʠ ʫʯʥʽʚ ʜʦ ʧʦʰʫʢʫ ʟʘʚʜʘʥʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ (çʧʨʦʙʣʝʤè), ʨʘʜʠʪʠʩʷ ʟ ʥʠʤʠ. 

6. ʉʪʚʦʨʶʚʘʪʠ ʜʫʭ ʻʜʠʥʦʾ çʢʦʤʘʥʜʠè, çʪʚʦʨʯʦʾ ʛʨʫʧʠè, ʥʝ ʨʫʡʥʫʚʘʪʠ ʪʽ ʥʝʬʦʨʤʘʣʴʥʽ 

ʛʨʫʧʠ ʫ ʢʣʘʩʽ, ʱʦ ʩʪʚʦʨʠʣʠʩʷ, ʷʢʱʦ ʾʭ çʬʫʥʢʮʽʦʥʫʚʘʥʥʷè ʥʝ ʟʘʚʘʞʘʻ ʝʬʝʢʪʠʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʫ ʟʚ'ʷʟʢʫ ʟ ʽʥʰʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʩʧʽʣʢʫʚʘʥʥʷ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ (ʜʝʷʢʽ 

ʘʩʧʝʢʪʠ ʪʘʢʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʨʦʟʛʣʷʥʫʪʦ ʫ ʨʦʙʦʪʽ ʖ. ʃʘʱʫʢ (2010) [1]). ʅʘ ʥʽʚʝʣʶʚʘʥʥʷ 

ʜʝʷʢʠʭ ʥʝʛʘʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ ʪʘʢʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʩʧʽʣʢʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʥʘ ʩʧʨʷʤʫʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʘʡʪʫ 

ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ.  

ʋ ʨʦʙʦʪʽ ʤʘʛʽʩʪʨʘʥʪʘ ʈ. ʄ. ɹʦʥʜʘʨʷ ʥʘʤʠ ʟ ʦʛʣʷʜʫ ʥʘ ʘʥʘʣʽʟ ʜʞʝʨʝʣ, ʧʨʘʢʪʠʢʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʘʡʪ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʦʜʠʥ ʽʟ ʰʣʷʭʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʽʜʝʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʽʜʪʨʠʤʢʠ. 

ʋ ʨʦʙʦʪʽ ʤʠ ʥʘʚʤʠʩʥʦ ʚʽʜʽʡʰʣʠ ʚʽʜ ʪʝʨʤʽʥʫ çʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʥʘʚʯʘʥʥʷè ʥʘ ʢʦʨʠʩʪʴ ʪʝʨʤʽʥʫ çʢʦʤʧôʶʪʝʨʥʘ ʧʽʜʪʨʠʤʢʘè, ʱʦʙ ʧʽʜʢʨʝʩʣʠʪʠ: ʛʦʣʦʚʥʦʶ ʻ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ, ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʻ ʥʝ ʤʝʪʦʶ, ʘ ʟʘʩʦʙʦʤ ʜʦʩʷʛʥʝʥʥʷ 

ʜʠʜʘʢʪʠʯʥʠʭ, ʨʦʟʚʠʚʘʣʴʥʠʭ, ʚʠʭʦʚʥʠʭ ʮʽʣʝʡ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʧʦʟʠʪʠʚʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ, ʽ ʥʘʫʢʦʚʮʽ, ʽ ʚʯʠʪʝʣʽ-ʧʨʘʢʪʠʢʠ ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʽʩʥʫʶʯʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʟʦʢʨʝʤʘ ʝʣʝʢʪʨʦʥʥʽ ʧʦʩʽʙʥʠʢʠ, ʟʚʠʯʘʡʥʦ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʽʜʝʘʣʴʥʦ 

ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʢʦʥʢʨʝʪʥʦʾ ʰʢʦʣʠ, ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʠʥʥʽʡ 

ʧʨʦʛʨʘʤʽ ʟ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʟʘ ʦʙʩʷʛʦʤ ʽ ʟʤʽʩʪʦʤ, ʪʘʢ ʽ ʟʘ ʩʪʨʫʢʪʫʨʦʶ, ʯʘʩʪʦ ʩʧʨʠʡʤʘʶʪʴʩʷ ʷʢ 

ʟʘʩʽʙ ʜʦʜʘʪʢʦʚʦʾ ʽʣʶʩʪʨʘʮʽʾ, ʷʢ ʜʦʚʽʜʥʠʢ. ʈʦʟʨʦʙʥʠʢʠ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʤʦʞʫʪʴ 

ʧʝʨʝʜʙʘʯʠʪʠ ʩʧʝʮʠʬʽʢʫ ʨʦʙʦʪʠ ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʢʣʘʩʽ, ʥʘʚʯʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʪʚʦʨʯʠʡ 

ʧʦʪʝʥʮʽʘʣ ʢʦʥʢʨʝʪʥʠʭ ʫʯʥʽʚ. ʋʩʫʥʫʪʠ ʮʽ ʥʝʜʦʣʽʢʠ ʚʯʠʪʝʣʴ ʤʦʞʝ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʫʯʥʽʚ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʫ ʟ ʚʠʚʯʝʥʥʷ ʨʦʟʜʽʣʽʚ ʪʝʤʠ, ʘ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʚʠʧʝʨʝʜʞʘʶʯʦʛʦ ʥʘʚʯʘʥʥʷ 

(ʧʠʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʨʦʟʛʣʷʥʫʪʦ, ʟʦʢʨʝʤʘ, ʫ ʨʦʙʦʪʽ 

ʆ. ʄ. ʋʜʦʚʠʯʝʥʢʦ (2018) [2]).  

ɿʦʢʨʝʤʘ, ʢʦʥʢʨʝʪʥʠʡ ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ, ʩʪʚʦʨʶʶʯʠ ʩʚʽʡ ʩʘʡʪ, ʩʪʨʫʢʪʫʨʫʻ ʡʦʛʦ ʽ 

ʥʘʧʦʚʥʶʻ ʟʤʽʩʪʦʤ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʢʦʥʢʨʝʪʥʽ ʦʙʩʪʘʚʠʥʠ (ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʪʘ ʪʚʦʨʯʠʡ ʧʦʪʝʥʮʽʘʣ ʫʯʥʽʚ, ʩʪʘʥ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʢʨʝʪʥʦʾ ʰʢʦʣʠ, ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʥʷ ʱʦʜʦ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ (ʥʘʚʽʪʴ ʫ 

ʍʍɯ ʩʪʦʨʽʯʯʽ, ʥʘʞʘʣʴ, ʮʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʫʯʥʽʚ ʚ ʋʢʨʘʾʥʽ ʥʝ ʻ ʦʜʥʘʢʦʚʠʤʠ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʦ ʷʢ ʩʦʮʽʘʣʴʥʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ, ʪʘʢ ʽ ʛʝʦʛʨʘʬʽʯʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ), ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ).  

ʉʪʚʦʨʝʥʥʷ ʩʘʡʪʫ ʫʯʠʪʝʣʝʤ ʤʘʪʝʤʘʪʠʢʠ ʻ ʤʦʞʣʠʚʽʩʪʶ ʟʛʨʫʧʫʚʘʪʠ ʧʽʜʽʙʨʘʥʽ ʪʘ 

ʨʦʟʨʦʙʣʝʥʽ ʨʝʩʫʨʩʠ, ʨʦʟʤʽʩʪʠʪʠ ʾʭ ʪʘʢ, ʱʦʙ ʚʦʥʠ ʩʪʘʣʠ ʣʝʛʢʦʜʦʩʪʫʧʥʽ ʜʣʷ ʡʦʛʦ ʫʯʥʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʘʡʪʫ ʩʧʨʠʷʻ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ï 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽ ʥʘ ʨʽʚʥʝʚʫ, ʽ ʥʘ ʧʨʦʬʽʣʴʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ (ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʰʢʽʣ, ʚ 

ʷʢʠʭ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʶʚʘʪʠ ʢʣʘʩʠ ʨʽʟʥʠʭ ʧʨʦʬʽʣʽʚ), ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ ʧʨʦʙʣʝʤʠ, 

ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʫʤʦʚʘʭ ʢʘʨʘʥʪʠʥʫ, ʚ ʫʤʦʚʘʭ ʪʨʠʚʘʣʦʾ ʭʚʦʨʦʙʠ ʫʯʥʷ, ʚ ʫʤʦʚʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ 
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ʽʥʢʣʶʟʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɸʥʘʣʽʟ ʚʞʝ ʽʩʥʫʶʯʠʭ ʩʘʡʪʽʚ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʜʦʩʚʽʜʫ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʾʭ ʢʦʨʠʩʥʽʩʪʴ ʷʢ ʜʣʷ ʫʯʥʽʚ, ʪʘʢ ʡ ʾʭ ʙʘʪʴʢʽʚ, ʘ 

ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʚʟʘʻʤʦʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʤʠ ʘʥʢʝʪʫʚʘʥʥʷ ʫ 2016 ʨʦʮʽ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʯʘʩʪʦ ʫ ʩʽʣʴʩʴʢʽʡ 

ʤʽʩʮʝʚʦʩʪʽ ʩʘʤʝ ʚʯʠʪʝʣʴ ʻ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʚʣʘʩʥʠʡ 

ʩʘʡʪ, ʩʴʦʛʦʜʥʽ ʚ ʤʝʨʝʞʽ ʤʦʞʥʘ ʚʽʜʰʫʢʘʪʠ ʧʝʨʩʦʥʘʣʴʥʽ ʩʘʡʪʠ ʚʯʠʪʝʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʟʤʽʩʪʦʤ ʪʘ ʩʪʨʫʢʪʫʨʦʶ, ʪʦʤʫ ʫ ʨʦʙʦʪʽ ʈ. ʄ. ɹʦʥʜʘʨʷ ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʩʘʡʪʠ, 

ʩʪʚʦʨʝʥʽ ʚʯʠʪʝʣʷʤʠ ï ʚʠʧʫʩʢʥʠʢʘʤʠ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʉʫʤʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ (ʫ ʪʘʙʣʠʮʽ 1 ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʜʝʷʢʽ ʟ ʥʠʭ). 

ʊʘʙʣʠʮʷ 1. 

ʉʘʡʪʠ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ - ʚʠʧʫʩʢʥʠʢʽʚ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

ˉ 

ʧ/ʧ 
ɸʚʪʦʨ ɸʜʨʝʩʘ 

 ʃʦʙʦʜʝʥʢʦ ʊ. ɻ. https://sites.google.com/site/sajtlobolenko/ 

 ɻʚʦʟʜʝʮʴʢʘ ʃ. ʆ. https://gvozdetskaya.ucoz.net/ 

 ʏʝʨʝʜʥʠʯʝʥʢʦ ɺ. ʄ. http://chespovala.blogspot.com/ 

 ʑʝʙʝʪʫʥ ɺ. ʇ. https://schebetunvp.at.ua/index/0-2 

 ɸʟʘʨʝʥʢʦʚʘ ɸ. ɯ. http://sumy.man.gov.ua/personal/Pedagogi/Alona_Ivanivna_Azarenkova/ 

 ʂʦʧʝʨʩʘʢʦ ʆ. ʄ. https://sites.google.com/site/konotopschool3 

 ʐʝʚʯʝʥʢʦ ʉ. ʄ. http://fizshevchenko.blogspot.com 

 ʂʦʩʪʝʥʢʦ ʃ. ɯ. http://plavynyshcheschool.klasna.com/uk/site/teachers.html 

 

ʇʝʨʰʠʤ ʩʘʡʪʦʤ, ʷʢʠʡ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ, ʻ ʩʘʡʪ çɿ ʤʘʪʝʤʘʪʠʢʦʶ ʥʘ ʪʠè ʚʯʠʪʝʣʷ 

ʤʘʪʝʤʘʪʠʢʠ ʇʦʣʦʛʽʚʩʴʢʦʛʦ ʅɺʂ: ɿʆʐ ɯ-ɯɯ ʩʪʫʧʝʥʽʚ ï ɼʅɿ ʆʭʪʠʨʩʴʢʦʾ ʨʘʡʦʥʥʦʾ ʨʘʜʠ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʏʝʨʝʜʥʠʯʝʥʢʦ ɺʘʣʝʥʪʠʥʠ ʄʠʢʦʣʘʾʚʥʠ, ʧʝʨʝʤʦʞʮʷ ʦʙʣʘʩʥʦʛʦ ʝʪʘʧʫ 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʥʢʫʨʩʫ çɺʯʠʪʝʣʴ ʨʦʢʫè ʫ ʥʦʤʽʥʘʮʽʾ çʄʘʪʝʤʘʪʠʢʘè (2015 ʨʽʢ). ʉʘʡʪ ʯʘʩʪʦ 

ʦʥʦʚʣʶʻʪʴʩʷ (ʨʠʩ. 1). ʅʘ ʛʦʣʦʚʥʽʡ ʩʪʦʨʽʥʮʽ ï ʚʘʞʣʠʚʽ ʦʛʦʣʦʰʝʥʥʷ ʪʘ ʥʦʚʠʥʠ, ʷʢʽ, ʙʝʟʧʝʨʝʯʥʦ, 

ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʫʯʥʽʚ ʪʘ ʾʭ ʙʘʪʴʢʽʚ (ʟʦʢʨʝʤʘ, ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ɿʅʆ 

ʪʘ ɼʇɸ ʟ ʤʘʪʝʤʘʪʠʢʠ). 
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ʈʠʩ. 1. ʉʢʨʽʥ ʩʪʦʨʽʥʢʠ ʩʘʡʪʫ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ 

ʏʝʨʝʜʥʠʯʝʥʢʦ ɺʘʣʝʥʪʠʥʠ ʄʠʢʦʣʘʾʚʥʠ 

 

ʈʫʙʨʠʢʘ çʇʦʨʪʬʦʣʽʦ ʚʯʠʪʝʣʷè ʤʽʩʪʠʪʴ ʢʦʨʦʪʢʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʘʤʦʛʦ ʚʯʠʪʝʣʷ, ʧʨʦ ʡʦʛʦ 

ʟʜʦʙʫʪʢʠ; ʨʫʙʨʠʢʘ çɼʣʷ ʫʯʥʽʚè ï ʧʦʩʠʣʘʥʥʷ ʥʘ ʪʘʙʣʠʮʽ ʜʣʷ ʰʚʠʜʢʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʚʘʞʣʠʚʠʭ 

ʚʽʜʦʤʦʩʪʝʡ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʽʛʨʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʥʘʚʠʯʦʢ ʰʚʠʜʢʦ ʚʠʢʦʥʫʚʘʪʠ ʘʨʠʬʤʝʪʠʯʥʽ ʜʽʾ ʥʘʜ ʯʠʩʣʘʤʠ; ʤʝʪʦʜʠʯʥʘ ʩʪʦʨʽʥʢʘ ʤʽʩʪʠʪʴ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʜʦʢʫʤʝʥʪʠ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʜʠʜʘʢʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ 

ʜʣʷ ʥʘʚʯʘʥʥʷ ʥʘ ʧʦʛʣʠʙʣʝʥʦʤʫ ʨʽʚʥʽ; ʨʫʙʨʠʢʘ çʉʪʦʨʽʥʢʘ ʜʣʷ ʙʘʪʴʢʽʚè - ʧʦʨʘʜʠ ʪʘ ʧʘʤôʷʪʢʠ 

ʜʣʷ ʙʘʪʴʢʽʚ; ʨʫʙʨʠʢʘ çʌʦʪʦʛʘʣʝʨʝʷè ʤʽʩʪʠʪʴ ʬʦʪʦ-ʟʚʽʪʠ ʧʨʦ ʟʘʭʦʜʠ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʫ ʰʢʦʣʽ 

(ʨʠʩ. 2). 
 

 

ʈʠʩ. 2. ʈʫʙʨʠʢʘ çʌʦʪʦʛʘʣʝʨʝʷè 

 

çʎʢ̔ʘʚ̔ ʚʽʜʝʦè ï ʮʝ ʨʫʙʨʠʢʘ, ʚ ʷʢʽʡ ʟʽʙʨʘʥʦ çʧʦʤʽʯʥʠʢʠè ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʫʯʥʷʤʠ ʚʘʞʣʠʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ʈʦʟʤʽʱʝʥʦ ʜʚʽ ʨʫʙʨʠʢʠ ʷʢʽ ʤʽʩʪʷʪʴ ʝʣʝʢʪʨʦʥʥʽ ʟʙʽʨʥʠʢʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ɼʇɸ 

ʪʘ ɿʅʆ ʟ ʤʘʪʝʤʘʪʠʢʠ (ʨʠʩ. 3). 
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ʈʠʩ. 3. ʈʫʙʨʠʢʘ çʇʽʜʛʦʪʦʚʢʘ ʜʦ ɼʇɸ ʪʘ ɿʅʆè 

 

ʈʫʙʨʠʢʘ çɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷè ʤʽʩʪʠʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʜʝʷʢʽ ʜʠʩʪʘʥʮʽʡʥʽ ʢʫʨʩʠ. 

ʅʘʩʪʫʧʥʦʶ ʨʦʟʤʽʱʝʥʘ ʨʫʙʨʠʢʘ çʊʚʦʨʮʽ ʤʘʪʝʤʘʪʠʢʠè, ʷʢʘ ʤʽʩʪʠʪʴ ʽʩʪʦʨʠʯʥʽ ʚʽʜʦʤʦʩʪʽ. ʊʘʢʦʞ 

ʥʘ ʩʘʡʪʽ ʨʦʟʤʽʱʝʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ.  

ʆʩʥʦʚʥʘ ʤʝʪʘ ʩʪʚʦʨʝʥʥʷ ʥʘʤʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʩʘʡʪʫ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ çʄʘʪʝʤʘʪʠʢʘ 

ï ʮʝ ʧʨʦʩʪʦè ï ʥʘʜʘʪʠ ʜʦʧʦʤʦʛʫ ʚʯʠʪʝʣʶ ʤʘʪʝʤʘʪʠʢʠ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʧʽʚʧʨʘʮʶ ʚ ʩʠʩʪʝʤʘʭ 

çʚʯʠʪʝʣʴ ï ʫʯʝʥʴè, çʚʯʠʪʝʣʴ ï ʫʯʥʽè, çʫʯʝʥʴ ï ʫʯʝʥʴè. 

ʇʝʨʰʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʩʘʡʪʽ ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʚʝʨʝʩʥʽ 2019 ʨʦʢʫ. ʉʝʨʝʜ ʨʘʥʽʰʝ 

ʥʘʟʚʘʥʠʭ ʨʫʙʨʠʢ, ʥʘʰ ʩʘʡʪ ʤʽʩʪʠʪʴ ʨʫʙʨʠʢʫ çʄʘʪʝʤʘʪʠʯʥʘ ʩʢʘʨʙʥʠʯʢʘè, ʚ ʷʢʽʡ ʨʦʟʤʽʱʝʥʦ 

ʝʣʝʢʪʨʦʥʥʽ ʚʝʨʩʽʾ ʧʽʜʨʫʯʥʠʢʽʚ, ʦʧʦʨʥʽ ʩʭʝʤʠ ʪʘ ʪʘʙʣʠʮʽ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʜʣʷ ʡʦʛʦ 

ʧʦʚʪʦʨʝʥʥʷ. ʆʧʦʨʥʽ ʩʭʝʤʠ ʽ ʪʘʙʣʠʮʽ ʧʦʙʫʜʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫʯʥʽ ʤʦʛʣʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʷʢ ʛʦʪʦʚʠʤʠ ʦʧʦʨʥʠʤʠ ʩʭʝʤʘʤʠ, ʪʘʢ ʽ ʰʘʙʣʦʥʘʤʠ, ʷʢʽ ʤʦʞʥʘ ʜʦʧʦʚʥʶʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ, ʘ 

ʧʦʪʽʤ ʧʨʦʧʦʥʫʚʘʪʠ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʥʘ ʩʘʡʪʽ. ʊʦʙʪʦ, 

çʄʘʪʝʤʘʪʠʯʥʘ ʩʢʘʨʙʥʠʯʢʘè ʥʝ ʣʠʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫʯʥʷʤʠ, ʘʣʝ ʡ ʧʦʧʦʚʥʶʻʪʴʩʷ ʥʠʤʠ 

(ʦʪʞʝ, ʜʽʷʣʴʥʽʩʪʴ ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʽʤ ʧʨʘʚʠʣʘʤ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʚʧʨʘʮʽ, ʦʧʠʩʘʥʠʤ ʥʘʤʠ ʚʠʱʝ). 

ʋ ʨʫʙʨʠʮʽ çʇʦʤʽʯʥʠʢè (ʨʠʩ. 4) ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʽʜʝʦʫʨʦʢʠ ʟ ʢʦʥʢʨʝʪʥʠʭ ʪʝʤ ï ʷʢ 

ʘʚʪʦʨʩʴʢʽ, ʪʘʢ ʽ ʪʽ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ. ʆʩʪʘʥʥʽ ʧʨʦʭʦʜʷʪʴ ʧʝʨʝʜ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʥʘ ʩʘʡʪʽ ʨʝʪʝʣʴʥʝ ʨʝʮʝʥʟʫʚʘʥʥʷ. ɼʣʷ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʪʘ ʫʯʥʽʚ ʢʣʘʩʽʚ ʟ 

ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʧʦʰʫʢʫ 

ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʙʛʨʫʥʪʫʚʘʥʥʽ ʜʦʮʽʣʴʥʦʩʪʽ / ʥʝʜʦʮʽʣʴʥʦʩʪʽ ʾʭ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘ ʩʘʡʪʽ.   
 

 

ʈʠʩ. 4. ʉʢʨʽʥ ʨʫʙʨʠʢʠ çʇʦʤʽʯʥʠʢè 
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ʈʠʩ. 5. ʉʢʨʽʥ ʨʫʙʨʠʢʠ çɿ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠè 

 

ʎʽʢʘʚʽ ʬʘʢʪʠ ʪʘ ʜʦʜʘʪʢʦʚʽ ʚʽʜʦʤʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʨʫʙʨʠʮʽ çɿ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠè 

(ʨʠʩ. 5). ɸʥʘʣʽʟ ʧʨʘʢʪʠʢʠ ʥʘʚʯʘʥʥʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ 

ʥʘʡʯʘʩʪʽʰʝ ʥʝ ʚʠʩʪʘʯʘʻ ʯʘʩʫ ʥʘ ʨʦʟʛʣʷʜ ʽʩʪʦʨʠʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ; ʦʧʠʪʫʚʘʥʥʷ ʰʢʦʣʷʨʽʚ ʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʦʚʦʜʷʪʴ, ʱʦ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʫʯʥʽ, ʦʩʦʙʣʠʚʦ ʩʪʘʨʰʠʭ ʢʣʘʩʽʚ, ʥʘʞʘʣʴ, 

ʦʙʤʠʥʘʶʪʴ ʧʦʜʽʙʥʫ ʽʥʬʦʨʤʘʮʽʶ ʽ ʫ ʧʽʜʨʫʯʥʠʢʘʭ ʟ ʧʨʝʜʤʝʪʫ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʜʦʧʦʚʥʠʪʠ 

ʨʫʙʨʠʢʫ ʤʦʪʠʚʫʻ ʾʭ ʜʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʽʜʦʤʦʩʪʷʤʠ. ʋ ʨʫʙʨʠʮʽ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʝ ʣʠʰʝ ʽʩʪʦʨʽʶ ʩʪʘʥʦʚʣʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʥʘʫʢʠ ʫ ʤʠʥʫʣʠʭ ʩʪʦʨʽʯʯʷʭ, ʘʣʝ ʡ ʩʫʯʘʩʥʠʡ ʩʪʘʥ 

ʥʘʫʢʠ, ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʩʪʘʥʥʽ ʟʜʦʙʫʪʢʠ (ʘʜʘʧʪʦʚʘʥʫ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʰʢʦʣʷʨʘʤʠ). 

ʋ ʨʫʙʨʠʮʽ çʉʴʦʛʦʜʥʽ ʥʘ ʫʨʦʮʽè ʧʨʦʧʦʥʫʶʪʴʩʷ ʧʨʝʟʝʥʪʘʮʽʾ, ʚ ʷʢʠʭ ʩʪʠʩʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʤʘʪʝʨʽʘʣ, ʨʦʟʛʣʷʥʫʪʠʡ ʥʘ ʫʨʦʮʽ. ʎʝ ʷʢ ʚʨʘʭʦʚʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʝʤʧ ʧʨʦʩʫʚʘʥʥʷ ʫʯʥʽʚ, ʪʘʢ ʽ 

ʩʣʫʛʫʻ ʜʦʧʦʤʦʛʦʶ ʜʣʷ ʫʯʥʽʚ, ʱʦ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʥʘ ʫʨʦʮʽ. ʋ ʨʫʙʨʠʮʽ 

çɿʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢè ʤʦʞʥʘ ʧʨʦʢʦʥʩʫʣʴʪʫʚʘʪʠʩʴ ʷʢ ʫ ʚʯʠʪʝʣʷ, ʪʘʢ ʽ ʚ ʫʯʥʽʚ-ʢʦʥʩʫʣʴʪʘʥʪʽʚ, ʱʦ 

ʻ ʧʦʤʽʯʥʠʢʘʤʠ ʚʯʠʪʝʣʷ (ʦʙʠʨʘʶʪʴʩʷ ʟ ʪʠʭ, ʭʪʦ ʤʘʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʽ ʚʤʽʥʴ ʟ 

ʪʝʤʠ; ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʫ ʦʮʽʥʢʫ). ʆʪʞʝ, ʮʝ ʪʘʢʦʞ ʩʧʨʠʷʻ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʧʽʚʧʨʘʮʽ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

çʇʝʨʝʚʽʨ ʩʝʙʝè ï ʮʝ ʨʫʙʨʠʢʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʫʯʝʥʴ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʠʪʠ ʩʚʦʾ 

ʟʥʘʥʥʷ ʽ ʚʤʽʥʥʷ ʯʝʨʝʟ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʙʨʘʪʠ ʨʽʚʝʥʴ ʟʘʚʜʘʥʴ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚ ʭʦʜʽ ʧʝʨʝʚʽʨʦʯʥʦʾ ʨʦʙʦʪʠ ʥʘ ʫʨʦʮʽ). ʅʘ ʩʘʡʪʽ ʨʝʘʣʽʟʦʚʘʥʠʡ ʬʘʡʣʦʚʠʡ 

ʦʙʤʽʥʥʠʢ ʽ ʮʝ ʜʦʟʚʦʣʷʻ ʨʦʟʤʽʱʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʟ ʧʦʚʥʠʤ ʧʦʷʩʥʝʥʥʷʤ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʇʠʩʴʤʦʚʫ ʨʦʙʦʪʫ ʤʦʞʥʘ ʩʬʦʪʦʛʨʘʬʫʚʘʪʠ ʪʘ ʚʽʜʧʨʘʚʠʪʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʚʯʠʪʝʣʶ. 

ɽʬʝʢʪʠʚʥʽʡ ʩʧʽʚʧʨʘʮʽ ʚʯʠʪʝʣʷ ʪʘ ʫʯʥʽʚ ʩʧʨʠʷʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʮʠʬʨʦʚʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ, 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʨʝʟʝʥʪʘʮʽʾ, ʢʦʥʚʝʨʪʦʚʘʥʽ ʫ ʬʣʝʰ-ʨʦʣʠʢʠ, ʧʨʝʟʝʥʪʘʮʽʾ ʫʯʥʷʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʨʦʙʽʪ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʪʚʦʨʯʠʭ ʛʨʫʧ ʫʯʥʽʚ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ 

ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʝ ʷʢ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ, ʪʘʢ ʽ ʟʥʠʟʠʪʠ ʡʦʛʦ, ʷʢ 

ʧʦʟʠʪʠʚʥʦ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʽʚʧʨʘʮʽ ʚʯʠʪʝʣʷ ʪʘ ʫʯʥʽʚ. ɻʨʘʤʦʪʥʘ 

ʧʦʙʫʜʦʚʘ ʩʘʡʪʫ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʩʧʨʠʷʪʠʤʝ ʚʠʨʽʰʝʥʥʶ ʮʠʭ ʧʨʦʙʣʝʤ; ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʨʝʜʤʝʪʫ (ʟʦʢʨʝʤʘ, ʯʝʨʝʟ ʟʘʜʽʷʥʽʩʪʴ ʚʩʽʭ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʩʠʩʪʝʤ). ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ɯʂʊ ʫʯʥʽ ʤʘʶʪʴ ʟʤʦʛʫ ʧʨʘʮʶʚʘʪʠ ʚ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʪʝʤʧʽ, ʱʦ ʩʪʚʦʨʶʻ ʩʠʪʫʘʮʽʶ ʫʩʧʽʭʫ ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʘʡʪʫ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʥʘʜʘʻ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

çʩʧʽʣʢʫʚʘʥʥʷè ʚʯʠʪʝʣʷ ʽ ʫʯʥʷ, ʫʯʥʽʚ ʤʽʞ ʩʦʙʦʶ (ʮʴʦʛʦ ʯʘʩʪʦ ʦʙôʻʢʪʠʚʥʦ ʥʝ ʚʠʩʪʘʯʘʻ ʥʘ ʫʨʦʮʽ 


