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ʇʘʤô̫ ʪʽ ʜʨʫʛʘ 
 

ʇʝʨʝʜʯʘʩʥʦ ʧʽʰʣʘ ʟ ʞʠʪʪʷ ɺʘʣʝʥʪʠʥʘ ɻʨʠʛʦʨʽʚʥʘ ʄʦʨʘʯʦʚʘ, ʧʝʨʰʠʡ ʛʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ 

ʛʘʟʝʪʠ çʄʘʪʝʤʘʪʠʢʘè (ʚʠʜʘʚʥʠʮʪʚʦ çʐʢʽʣʴʥʠʡ ʩʚʽʪè). 

ʅʘʨʦʜʠʣʘʩʷ ɺʘʣʝʥʪʠʥʘ ɻʨʠʛʦʨʽʚʥʘ 30 ʯʝʨʚʥʷ 1963 ʨʦʢʫ ʚ ʤ. ʂʠʻʚʽ ʚ ʩʽʤôʾ ʫʯʠʪʝʣʽʚ. ɰʾ ʙʘʪʴʢʦ 

ɻʨʠʛʦʨʽʡ ʄʠʢʦʣʘʡʦʚʠʯ ʃʠʪʚʠʥʝʥʢʦ, ʚʽʜʦʤʠʡ ʟʘʨʘʟ ʚʩʽʡ ʢʨʘʾʥʽ ʘʚʪʦʨ ʧʽʜʨʫʯʥʠʢʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 

ʟʙʽʨʥʠʢʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʫʩʢʥʠʭ ʝʢʟʘʤʝʥʽʚ ʟ ʧʨʝʜʤʝʪʫ, ʥʘʚʯʘʚ ʜʽʪʝʡ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʤʘʪʽʨ 

ɻʘʥʥʘ ɸʥʜʨʽʾʚʥʘ ï ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ.  

ɺʠʱʫ ʦʩʚʽʪʫ ɺʘʣʝʥʪʠʥʘ ɻʨʠʛʦʨʽʚʥʘ ʟʜʦʙʫʚʘʣʘ, ʥʘʚʯʘʶʯʠʩʴ ʥʘ ʌʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʤʫ 

ʬʘʢʫʣʴʪʝʪʽ ʂʠʾʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʤʝʥʽ ʆ. ʄ. ɻʦʨʴʢʦʛʦ (ʥʠʥʽ ʅʇʋ 

ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çʄʘʪʝʤʘʪʠʢʘè. ɼʦʚʛʠʡ ʯʘʩ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʽʥʩʪʠʪʫʪʫ (ʜʦ 2014 ʨ.) ʦʙʽʡʤʘʣʘ ʧʦʩʘʜʫ ʟʘʚʽʜʫʚʘʯʘ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 

ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ɺʝʩʝʣʘ ʪʘ ʜʦʙʨʦʟʠʯʣʠʚʘ, ʚʦʥʘ ʩʪʘʣʘ ʜʨʫʛʦʤ ʜʣʷ ʚʩʽʭ, ʭʪʦ 

ʧʨʘʮʶʚʘʚ ʥʘ ʢʘʬʝʜʨʽ, ʜʣʷ ʙʘʛʘʪʦʯʠʩʣʝʥʥʠʭ ʘʩʧʽʨʘʥʪʽʚ, ʜʦʢʪʦʨʘʥʪʽʚ, ʟʜʦʙʫʚʘʯʽʚ ʥʘʫʢʦʚʠʭ 

ʩʪʫʧʝʥʽʚ, ʱʦ ʩʚʦʻʶ ʥʘʫʢʦʚʦʶ ʘʣʴʤʘ-ʤʘʪʝʨ ʚʚʘʞʘʶʪʴ ʢʘʬʝʜʨʫ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ 

ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʤʘʪʝʤʘʪʠʢʠ ʟʽ ʚʩʽʻʾ ʋʢʨʘʾʥʠ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʤʫ ʩʝʤʽʥʘʨʽ ʢʘʬʝʜʨʠ. 

ʊʨʫʜʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ɺʘʣʝʥʪʠʥʘ ɻʨʠʛʦʨʽʚʥʘ ʄʦʨʘʯʦʚʘ ʧʦʻʜʥʫʚʘʣʘ ʟ 

ʚʠʜʘʚʥʠʯʦʶ. ʋ 1998 ʨʦʮʽ ʚʠʜʘʚʥʠʮʪʚʦ çʐʢʽʣʴʥʠʡ ʩʚʽʪè ʟʘʧʦʯʘʪʢʫʚʘʣʦ ʜʨʫʢ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ 

ʛʘʟʝʪʠ ʜʣʷ ʦʩʚʽʪʷʥ çʄʘʪʝʤʘʪʠʢʘè. ɺʘʣʝʥʪʠʥʘ ɻʨʠʛʦʨʽʚʥʘ ʩʪʘʣʘ ʧʝʨʰʠʤ ʛʦʣʦʚʥʠʤ ʨʝʜʘʢʪʦʨʦʤ 

ʛʘʟʝʪʠ ʽ ʦʯʦʣʶʚʘʣʘ ʨʝʜʘʢʮʽʶ ʰʽʩʪʴ ʨʦʢʽʚ. ɿʘ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʦʩʚʽʪʷʥʩʴʢʽʡ ʥʠʚʽ ɺ. ɻ. ʄʦʨʘʯʦʚʘ 

ʚʽʜʟʥʘʯʝʥʘ ʇʦʯʝʩʥʦʶ ʛʨʘʤʦʪʦʶ ʄʆʅ ʋʢʨʘʾʥʠ ʪʘ ʥʘʛʦʨʦʜʞʝʥʘ ʟʥʘʢʦʤ çɺʽʜʤʽʥʥʠʢ ʦʩʚʽʪʠ 

ʋʢʨʘʾʥʠè. 

ʉʚʽʪʣʘ ʧʘʤôʷʪʴ ʩʚʽʪʣʽʡ ʣʶʜʠʥʽ, ʧʨʝʢʨʘʩʥʦʤʫ ʜʨʫʛʫ! 

 

ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ ʟʙʽʨʥʠʢʘ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ  

çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠè 
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ʉɽʄɽʅ  ʋʉʊʀʄʆɺʀʏ ɻʆʅʏɸʈɽʅʂʆ: 

ʇʆʂʃʀʂɸʅʅʗ ɸʂɸɼɽʄɯʏʅʆɻʆ ʋʏʀʊɽʃʗ 
ʆʣʝʥʘ ʉʝʤʝʥʦʛ 

ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ 

 olenasemenog@gmail.com 

 

ʅʘʜʟʚʠʯʘʡʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʚʽʜʢʨʠʪʽʩʪʴ ʜʦ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ, ʚʠʤʦʛʣʠʚʽʩʪʴ ʽ 

ʧʦʨ̫ʜʥʽʩʪʴ, ʥʝʚʪʦʤʥʘ ʧʽʜʪʨʠʤʢʘ ʜʦʩʣʽʜʥʠʢʽʚ, ʧʦʩʪʽʡʥʝ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ï ʪʘʢʽ ʨʠʩʠ 

ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʝʥʦʛʦ-ʝʥʮʠʢʣʦʧʝʜʠʩʪʘ ʽ ʤʝʪʦʜʦʣʦʛʘ, ʜʦʢʪʦʨʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ, 

ʘʢʘʜʝʤʽʢʘ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ ʉʝʤʝʥʘ ʋʩʪʠʤʦʚʠʯʘ ɻʦʥʯʘʨʝʥʢʘ 

(9.06.1928 ï 7.04.2013). ʇʨʦʬʝʩʽʦʥʘʣ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ, ʅʘʩʪʘʚʥʠʢ 

ʽ ʂʦʣʝʛʘ ʢʦʨʠʩʪʫʚʘʚʩʷ ʥʝʟʘʧʝʨʝʯʥʠʤ ʘʚʪʦʨʠʪʝʪʦʤ ʩʝʨʝʜ ʬʘʭʽʚʮʽʚ, ʢʦʣʝʛ, ʯʠʩʣʝʥʥʠʭ 

ʜʦʢʪʦʨʘʥʪʽʚ ʽ ʘʩʧʽʨʘʥʪʽʚ. ʄʠ ʚʝʣʠʯʘʣʠ ɸʢʘʜʝʤʽʯʥʦʛʦ ʫʯʠʪʝʣʷ çʩʦʚʽʩʪʶ ʧʝʜʘʛʦʛʽʯʥʦʾ ʥʘʫʢʠè, 

ʝʪʠʯʥʠʤ ʤʽʨʠʣʦʤ ʚʠʩʦʢʦʾ ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ, ʚʟʽʨʮʝʤ ʜʫʭʦʚʥʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ, ʪʚʦʨʯʦʾ, 

çʩʘʤʦʘʢʪʫʘʣʽʟʦʚʘʥʦʾè ʩʠʣʠ.   

ɿʥʘʯʥʠʤ ʻ ʚʥʝʩʦʢ ʜʦʩʣʽʜʥʠʢʘ ʫ ʩʪʨʘʪʝʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ. ʌʘʭʽʚʝʮʴ 

ˇʨʫʥʪʦʚʥʦ ʨʦʟʨʦʙʣʷʚ ʂʦʥʮʝʧʮʽʶ ʩʝʨʝʜʥʴʦʾ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ʋʢʨʘʾʥʠ (1991), 

ʂʦʥʮʝʧʮʽʶ ʛʫʤʘʥʽʪʘʨʠʟʘʮʽʾ ʦʩʚʽʪʠ (1994), ʩʪʘʥʜʘʨʪʠ ʟʤʽʩʪʫ ʦʩʚʽʪʠ. ɺʘʛʦʤʠʡ ʽ ʥʘʫʢʦʚʠʡ 

ʜʦʨʦʙʦʢ ʉʝʤʝʥʘ ʋʩʪʠʤʦʚʠʯʘ ɻʦʥʯʘʨʝʥʢʘ ʟ ʧʨʦʙʣʝʤ ʬʦʨʤʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʚʽʣʴʥʦʛʦ ʚʽʜ ʩʪʝʨʝʦʪʠʧʽʚ ʽ ʜʦʛʤ, ʚʽʜʢʨʠʪʦʛʦ ʜʦ ʧʣʶʨʘʣʽʟʤʫ ʜʫʤʦʢ ʽ ʦʮʽʥʦʢ, ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ.  

ʆʢʨʝʩʣʠʤʦ ʝʪʠʯʥʽ ʧʨʽʦʨʠʪʝʪʠ ɸʢʘʜʝʤʽʯʥʦʛʦ ʫʯʠʪʝʣʷ-ʣʽʜʝʨʘ ʢʨʽʟʴ ʧʨʠʟʤʫ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʣʘʩʥʠʭ ʨʝʬʣʝʢʩʽʡ  ʧʨʦ ʣʽʥʛʚʦʧʝʨʩʦʥʦʣʦʛʽʶ ʚʯʝʥʦʛʦ.   

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʦʥʷʪʪʷ ʘʢʘʜʝʤʽʯʥʦʛʦ ʫʯʠʪʝʣʷ-ʣʽʜʝʨʘ ʦʭʦʧʣʶʻ ʢʫʣʴʪʫʨʫ ʚʠʩʦʢʦʾ 

ʜʫʭʦʚʥʦʩʪʽ, ʢʫʣʴʪʫʨʫ ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ ʽ ʩʦʮʽʘʣʴʥʦʾ, ʤʦʨʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ; ʢʫʣʴʪʫʨʫ ʥʘʫʢʦʚʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʦʧʪʠʤʽʟʤʫ. ʃʝʢʩʝʤʘ 

çʧʦʢʣʠʢʘʥʥʷè ʦʟʥʘʯʘʻ ʚʥʫʪʨʽʰʥ ʁʟʜʘʪʥʽʩʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʩʧʨʘʚʠ, ʧʨʠʟʥʘʯʝʥʥʷ. ʋ 

ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʩʣʦʚʥʠʢʫ ʟʘ ʟʘʛ. ʨʝʜ. ɸ. ʇʝʪʨʦʚʩʴʢʦʛʦ, ʄ. ʗʨʦʰʝʚʩʴʢʦʛʦ  çʧʦʢʣʠʢʘʥʥʷè 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ  ̫ ʢ ʩʭʠʣʴʥʽʩʪʴ ʘʙʦ ʧʦʪʷʛ ʜʦ ʧʨʦʬʝʩʽʾ, ʷʢ ̔ʩʫʧʨʦʚʦʜʞʫʻ ʧʝʨʝʢʦʥʘʥʥʷ ʚ ʪʦʤʫ, 

ʱʦ ʥʝʦʙʭʽʜʥʽ ʧʨʠʨʦʜʥʽ ʜʘʥʽ ʜʣʷ ʮʴʦʛʦ  ̒[11]. ʇʩʠʭʦʣʦʛʽʯʥʠʡ ʩʣʦʚʥʠʢ ʟʘ ʨʝʜ. ɺ. ɺʦʡʪʢʘ ʮʝ 

ʧʦʥʷʪʪʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢ ʞʠʪʪʻʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʩʧʨʷʤʫʚʘʥʥʷ ʣʶʜʠʥʠ, ʱʦ ʥʘʜʘʻ ʜʦʮʽʣʴʥʦʩʪʽ, 

ʦʩʤʠʩʣʝʥʦʩʪʽ ʽ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʾʾ ʜʽʷʣʴʥʦʩʪʽ [13]. 

ʇʨʦ ʧʦʢʣʠʢʘʥʥʷ ʚʯʝʥʦʛʦ çʛʦʚʦʨʠʪʴè, ʚʣʘʩʥʝ, ʫʞʝ ʢʘʙʽʥʝʪ ʉʝʤʝʥʘ ʋʩʪʠʤʦʚʠʯʘ. ɼʚʝʨʽ 

ʮɹ ʦʛʦ ʦʩʝʨʝʜʢʫ ʥʘʫʢʠ ʫ ʧʨʷʤʦʤʫ ʩʝʥʩʽ ʟʘʚʞʜʠ ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʜʣʷ ʤʦʣʦʜʠʭ ʽ ʟʨʽʣʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ: ʫʩʽʤ ʥʘʤ ʋʯʠʪʝʣʴ ʜʦʧʦʤʘʛʘʚ ʧʦʨʘʜʦʶ,  ʩʪʠʤʫʣʶʚʘʚ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʥʘʫʢʦʚʦʛʦ 

ʧʦʰʫʢʫ, ʜʦ ʩʘʤʦʧʽʟʥʘʥʥʷ, ʩʘʤʦʘʢʪʠʚʥʦʩʪʽ ʡ ʩʘʤʦ ʪʚʦʨʝʥʥʷ, ʜʘʨʫʚʘʚ ʨʘʜʽʩʪʴ ʧʝʜʘʛʦʛʽʯʥʦʾ 
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ʪʚʦʨʯʦʩʪʽ. ʇʨʠʧʫʩʢʘʶ, ʚʯʝʥʠʡ  ʩʧʦʚʽʜʫʚʘʚ ʧʨʠʥʮʠʧ ʃ.ʉʝʥʝʢʠ: çɾʦʜʥʝ ʟʥʘʥʥʷ, ʭʘʡ ʥʘʚʽʪʴ 

ʚʠʩʦʢʝ ʽ ʙʣʘʛʦʨʦʜʥʝ, ʘʣʝ ʣʠʰʝ ʜʣʷ ʤʝʥʷ ʦʜʥʦʛʦ, ʥʝ ʜʘʩʪʴ ʤʥʝ ʟʘʜʦʚʦʣʝʥʥʷè, ï ʧʠʩʘʚ [14]. 

ʄʦʷ ʧʝʨʰʘ ʟʫʩʪʨʽʯ ʽʟ ʇʝʜʘʛʦʛʦʤ ʚʠʩʦʢʦʾ ʰʢʦʣʠ ʚʽʜʙʫʣʘʩʷ ʚʦʩʝʥʠ 1995 ʨʦʢʫ ʚ ʇʨʝʟʠʜʽʾ 

ɸʇʅ ʋʢʨʘʾʥʠ, ʢʦʣʠ ʟʘʪʚʝʨʜʞʫʚʘʣʘ ʽ ʢʦʦʨʜʠʥʫʚʘʣʘ ʪʝʤʫ ʢʘʥʜʠʜʘʪʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ. ʎʝ 

ʥʝʧʦʚʪʦʨʥʽ ʽ ʥʝʟʘʙʫʪʥʽ ʚʨʘʞʝʥʥʷ ʥʘ ʚʩʝ ʞʠʪʪʷ. ʇʘʤ'ʷʪʘʶ ʨʦʙʦʯʠʡ ʢʘʙʽʥʝʪ, ʚʝʣʠʯʝʟʥʫ 

ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʥʠʛ, ʨʫʢʦʧʠʩʽʚ ʜʠʩʝʨʪʘʮʽʡ, ʜʦʚʽʜʥʠʢʽʚ, ʤʦʥʦʛʨʘʬʽʡ, ʧʨʠʻʤʥʠʡ ʟʘʧʘʭ 

ʢʘʚʠé ʽ ʨʦʟʫʤʥʶʱʽ ʦʯʽ ʯʦʣʦʚʽʢʘ ʟ ʪʚʝʨʜʠʤ ʭʘʨʘʢʪʝʨʦʤ. ɸʢʘʜʝʤʽʢ ʅɸʇʅ ʋʢʨʘʾʥʠ ʅʝʣʣʷ 

ɻʨʠʛʦʨʽʚʥʘ ʅʠʯʢʘʣʦ ʧʠʰʝ ʫ ʩʧʦʛʘʜʘʭ: çʫʥʽʢʘʣʴʥʝ ʷʚʠʱʝ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ ï 

ʨʦʙʦʯʠʡ ʩʪʽʣ ʉʝʤʝʥʘ ʋʩʪʠʤʦʚʠʯʘ. ʅʘ ʩʪʦʣʽ ʟʘʚʞʜʠ ʤʦʞʥʘ ʙʫʣʦ ʟʥʘʡʪʠ ʥʘʡʥʦʚʽʰʽ ʚʽʪʯʠʟʥʷʥʽ 

ʡ ʟʘʨʫʙʽʞʥʽ ʥʘʫʢʦʚʽ ʞʫʨʥʘʣʠ, ʤʦʥʦʛʨʘʬʽʾ, ʟʙʽʨʥʠʢʠ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʜʝʩʷʪʢʠ ʜʠʩʝʨʪʘʮʽʡ ʪʘ 

ʘʚʪʦʨʝʬʝʨʘʪʽʚ ʘʩʧʽʨʘʥʪʽʚ ʽ ʜʦʢʪʦʨʘʥʪʽʚ (ʽ çʩʚʦʾʭè, ʽ ʥʝ çʩʚʦʾʭè) [1, ʩ.164].  

ʇʘʤ'ʷʪʘʶ  ̔ʛʦʣʦʩ, ʟ ʦʨʘʪʦʨʩʴʢʠʤʠ ʽʥʪʦʥʘʮʽʡʥʠʤʠ ʧʝʨʝʣʠʚʘʤʠ, ʩʧʦʢʽʡʥʦʶ ʽ ʚʧʝʚʥʝʥʦʶ 

ʤʘʥʝʨʦʶ ʚʠʢʣʘʜʫ. ʗʢ ʫ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ: ʅʫ ʱʦ ʙ, ʟʜʘʚʘʣʦʩʷ, ʩʣʦʚʘ...ʉʣʦʚʘ ʪʘ ʛʦʣʦʩ ï ʙʽʣʴʰ 

ʥʽʯʦʛʦ. ɸ ʩʝʨʮʝ ʙôʻʪʴʩʷ ï ʦʞʠʚʘ, ʗʢ ʾʭ ʧʦʯʫʻ!.. ɿʥʘʪʴ, ʦʜ ɹʦʛʘ ɯ ʛʦʣʦʩ ʪʦʡ, ʽ ʪʽ ʩʣʦʚʘ ɯʜʫʪʴ ʤʝʞ 

ʣʶʜʠ! ɽʥʝʨʛʝʪʠʢʘ ʢʦʞʥʦʛʦ ʩʣʦʚʘ ʉʝʤʝʥʘ ʋʩʪʠʤʦʚʠʯʘ, ʜʽʡʩʥʦ,  ʞʠʚʦʪʚʦʨʥʘ. 

ʉʝʤʝʥ ʋʩʪʠʤʦʚʠʯ ɻʦʥʯʘʨʝʥʢʦ ʧʝʨʝʯʠʪʘʚ ʧʣʘʥ-ʧʨʦʩʧʝʢʪ ʤʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʩʬʦʨʤʫʣʶʚʘʚ ʩʚʦʾ ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʥʦʚʠʟʥʠ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʽ 

ʧʨʦʤʦʚʠʚ çʄʦʞʝ ʙʫʪʠéè. ɹʘʛʘʪʦ ʟʥʘʯʫʱʝ ʡ ʦʧʪʠʤʽʩʪʠʯʥʦ ʟʘʛʘʜʢʦʚʝ ɻʦʥʯʘʨʝʥʢʦʚʝ çʄʦʞʝ 

ʙʫʪʠéè ʩʪʠʤʫʣʶʚʘʣʦ ʫ ʧʦʜʘʣʴʰʦʤʫ ʙʽʣʴʰ ʛʣʠʙʦʢʦ ʦʩʤʠʩʣʶʚʘʪʠ ʥʦʚʽ ʪʝʦʨʽʾ ʪʘ ʢʦʥʮʝʧʮʽʾ. 

ʉʧʨʠʷʣʦ ʪʘʢʦʞ ʫʧʨʦʜʦʚʞ ʥʘʩʪʫʧʥʦʛʦ ʜʝʩʷʪʠʨʽʯʯʷ ʨʝʘʣʽʟʫʚʘʪʠ ʽ ʪʚʦʨʯʽ ʟʘʜʫʤʠ ʱʦʜʦ 

ʜʦʢʪʦʨʩʴʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ ʚ ʢʦʥʪʝʢʩʪʽ ʧʨʦʙʣʝʤʠ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʽ ʣʽʪʝʨʘʪʫʨʠ ʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʭ ʟʘʩʘʜʘʭ.  

ʉʝʤʝʥ ʋʩʪʠʤʦʚʠʯ ʨʝʮʝʥʟʫʚʘʚ ʤʽʡ ʧʦʩʽʙʥʠʢ çʆʨʛʘʥʽʟʘʮʽʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʽʚ ʬʽʣʦʣʦʛʽʯʥʠʭ ʬʘʢʫʣʴʪʝʪʽʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚè, ʜʦʢʪʦʨʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ, 

ʜʠʩʝʨʪʘʮʽʾ ʤʦʾʭ ʘʩʧʽʨʘʥʪʽʚ. ʄʠ ʜʦʙʨʝ ʚʽʜʯʫʣʠ ʥʘ ʩʦʙʽ ʪʘʢ ʟʚʘʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ çʉʝʤʝʥʽʚʩʴʢʽ 

ʙʘʥʽè, ʱʦ ʜʦʧʦʤʦʛʣʠ ʢʨʠʪʠʯʥʽʰʝ ʘʥʘʣʽʟʫʚʘʪʠ ʩʪʘʥ ʧʨʦʙʣʝʤʠ, ʥʘʣʘʰʪʦʚʫʚʘʣʠ ʥʘ ʜʦʪʨʠʤʘʥʥʷ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽʡ ʨʦʙʦʪʽ.  

ɹʝʨʝʞʫ ʫ  ʧʘʤ'ʷʪʽ ʥʘʰʽ ʜʠʩʢʫʩʽʾ ʧʨʦ  ʫʢʨʘʾʥʩʴʢʠʡ ʬʦʣʴʢʣʦʨ ʽ ʫʢʨʘʾʥʩʴʢʫ ʣʽʪʝʨʘʪʫʨʫ ʷʢ 

ʛʦʣʦʚʥʝ ʜʞʝʨʝʣʦ ʝʤʦʮʽʡʥʦ-ʪʚʦʨʯʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʚʽʪʫ, ʤʦʨʘʣʴʥʦʛʦ ʚʠʭʦʚʘʥʥʷ. ʇʨʘʢʪʠʢʘ 

ʧʦʢʘʟʫʻ: ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʨʽʟʢʦ ʟʤʽʥʠʣʦʩʷ ʩʪʘʚʣʝʥʥʷ ʜʦ ʾʭ ʚʠʢʣʘʜʘʥʥʷ ʽ ʚʠʚʯʝʥʥʷ ʫʯʥʷʤʠ. ʑʦʜʦ 

ʮʴʦʛʦ ʘʢʘʜʝʤʽʢ ʉ.ɻʦʥʯʘʨʝʥʢʦ ʩʣʫʰʥʦ ʟʘʫʚʘʞʫʚʘʚ: çʉʴʦʛʦʜʥʽʰʥʻ ʪʝʭʥʦʢʨʘʪʠʯʥʝ ʚʠʚʯʝʥʥʷ 

ʣʽʪʝʨʘʪʫʨʠ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʩʭʝʤʦʶ ʦʙʨʘʟʽʚ ʽ ʞʘʭʣʠʚʠʤ ʞʘʥʨʦʤ ʰʢʽʣʴʥʦʛʦ ʪʚʦʨʫ ʚʽʜʙʠʚʘʻ ʚ 

ʫʯʥʷ ʙʘʞʘʥʥʷ ʯʠʪʘʪʠ, ʩʧʽʣʢʫʚʘʪʠʩʴ ʟ ʢʣʘʩʠʢʦʶè [2, ʩ.96-97]. 

ʋʧʨʦʜʦʚʞ 2007-2013 ʨʨ. ʤʘʣʘ ʟʤʦʛʫ ʫʯʠʪʠʩʷ ʫ ʉʝʤʝʥʘ ʋʩʪʠʤʦʚʠʯʘ ʚ ɯʥʩʪʠʪʫʪʽ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʽ ʦʩʚʽʪʠ ʜʦʨʦʩʣʠʭ ʅɸʇʅ ʋʢʨʘʾʥʠ ʧʜ̔ ʯʘʩ ʟʘʩʽʜʘʥʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʚʯʝʥʦʾ 

ʨʘʜʠ, ʟʘʩʽʜʘʥʴ ʨʦʙʦʯʦʾ ʚʯʝʥʦʾ ʨʘʜʠ. ʇʦʩʪʽʡʥʦ ʚʽʜʯʫʚʘʣʘ ʧʦ-ʙʘʪʴʢʽʚʩʴʢʠ ʱʠʨʫ ʽ ʪʝʧʣʫ 

ʧʽʜʪʨʠʤʢʫ ɺʯʠʪʝʣʷ. ʎʝ ʥʝʡʤʦʚʽʨʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʛʦʩʪʨʠʡ ʨʦʟʫʤ. ʇʝʜʘʛʦʛ-ʜʦʩʣʽʜʥʠʢ 

ʨʦʟʤʽʨʢʦʚʫʚʘʚ ʥʘʜ ʢʦʞʥʠʤ ʥʦʚʠʤ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʥʘʜ ʪʣʫʤʘʯʝʥʥʷʤ ʘʚʪʦʨʩʴʢʦʛʦ 

ʪʝʨʤʽʥʘ ʽ ʟʘʚʞʜʠ ʱʝʜʨʦ ʜʘʨʫʚʘʚ/ʧʨʦʧʦʥʫʚʘʚ ʘʚʪʦʨʩʴʢʽ ʽʜʝʾ ʩʪʦʩʦʚʥʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʦʥʷʪʪʻʚʦ-ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʫʪʦʯʥʝʥʥʷ ʯʠ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʤʽʩʪʫ ʦʩʥʦʚʥʠʭ 

ʢʘʪʝʛʦʨʽʡ, ʧʦʥʷʪʴ ʽ ʪʝʨʤʽʥʽʚ ʩʫʯʘʩʥʦʾ ʧʝʜʘʛʦʛʽʢʠ.  

ʉʫʪʥʽʩʪʴ ʧʦʥʷʪʴ ʽ ʪʝʨʤʽʥʽʚ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʦʩʚʽʪʥʴʦʛʦ  ʧʨʦʮʝʩʫ, ʥʦʚʽ ʧʝʜʘʛʦʛʽʯʥʽ ʪʝʦʨʽʾ 

ʪʘ ʢʦʥʮʝʧʮʽʾ, ʢʘʪʝʛʦʨʽʾ, ʱʦ ʫʟʘʛʘʣʴʥʶʶʪʴ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʟ ʪʝʦʨʽʾ ʽ 

ʧʨʘʢʪʠʢʠ ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʭʦʚʘʥʥʷ, ˇʨʫʥʪʦʚʥʦ ʨʦʟʢʨʠʪʽ ʚ çʋʢʨʘʾʥʩʴʢʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ 

ʩʣʦʚʥʠʢʫè ʟʘ ʨʝʜʘʢʮʽʻʶ ʉʝʤʝʥʘ ɻʦʥʯʘʨʝʥʢʘ 1997 ʽ 2011 ʨʦʢʽʚ ʚʠʧʫʩʢʽʚ [8 ï 9]. ɿ ʽʤʝʥʥʠʤʠ 

ʧʽʜʧʠʩʘʤʠ ʉʝʤʝʥʘ ʋʩʪʠʤʦʚʠʯʘ ɻʦʥʯʘʨʝʥʢʘ çɺʝʣʴʤʠʰʘʥʦʚʥʽʡ ʆʣʝʥʽ ʄʠʢʦʣʘʾʚʥʽ ʟ 

ʥʘʡʢʨʘʱʠʤʠ ʧʦʙʘʞʘʥʥʷʤʠ ʫʩʧʽʭʽʚ, ʜʦʙʨʠʭ ʩʧʨʘʚè ʚʘʛʦʤʽ ʝʥʮʠʢʣʦʧʝʜʠʯʥʽ ʚʠʜʘʥʥʷ ʟʙʝʨʽʛʘ ʁ

ʫ ʩʚʦʾʡ ʙʽʙʣʽʦʪʝʮʽ ʽ ʧʦʩʪʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶ ʚ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ.  

çʋʢʨʘʾʥʩʴʢʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʩʣʦʚʥʠʢè (1997), ʟʦʢʨʝʤʘ,ʦʭʦʧʣʶʻ ʙʣʠʟʴʢʦ 3000 ʩʪʘʪʝʡ ʧʨʦ 

ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʴ ʽ ʪʝʨʤʽʥʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʧʨʦ ʥʦʚʽ ʧʝʜʘʛʦʛʽʯʥʽ ʪʝʦʨʽʾ ʪʘ 

ʢʦʥʮʝʧʮʽʾ, ʢʘʪʝʛʦʨʽʾ, ʷʢʽ ʫʟʘʛʘʣʴʥʶʶʪʴ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʟ ʪʝʦʨʽʾ ʽ ʧʨʘʢʪʠʢʠ 

ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʭʦʚʘʥʥʷ. ɸʚʪʦʨ ʥʝ ʧʨʘʛʥʫʚ ʢʨʠʪʠʯʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʡ ʦʮʽʥʶʚʘʪʠ ʨʽʟʥʽ ʧʝʜʘʛʦʛʽʯʥʽ 

ʪʝʦʨʽʾ, ʢʦʥʮʝʧʮʽʾ, ʧʦʛʣʷʜʠ. ʉʚʦʻ ʟʘʚʜʘʥʥʷ ʚʙʘʯʘʚ ʫ ʪʦʤʫ, ʱʦʙ ʥʝʫʧʝʨʝʜʞʝʥʦ ʪʘ ʦʙ'ʻʢʪʠʚʥʦ 
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ʚʠʢʣʘʩʪʠ ʤʘʪʝʨʽʘʣ, ʩʫʪʴ ʨʽʟʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʦʥʮʝʧʮʽʡ ʽ ʪʝʦʨʽʡ, ʙʝʟ ʦʜʥʦʟʥʘʯʥʦʛʦ 

ʙʝʟʘʧʝʣʷʮʽʡʥʦʛʦ ʾʭ ʦʮʽʥʶʚʘʥʥʷ [8, ʩ.7].  

ʋʯʝʥʠʡ ʧʦʩʪʽʡʥʦ ʰʣʽʬʫʚʘʚ ʪʝʨʤʽʥʦʣʦʛʽʶ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʧʦʥʷʪʪʷ 

çʧʝʜʘʛʦʛʽʯʥʘ ʦʩʚʽʪʘè ʤʠ ʢʝʨʫʻʤʦʩʷ ʚʠʟʥʘʯʝʥʥʷʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʚ "ʋʢʨʘʾʥʩʴʢʦʤʫ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʩʣʦʚʥʠʢʫ": "ʩʠʩʪʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ (ʫʯʠʪʝʣʽʚ, ʚʠʭʦʚʘʪʝʣʽʚ 

ʪʦʱʦ) ʜʣʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʽʥʰʠʭ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʭ ʟʘʢʣʘʜʽʚ ʫ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʽ ʽʥʩʪʠʪʫʪʘʭ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʯʠʣʠʱʘʭ, ʫʥʽʚʝʨʩʠʪʝʪʘʭ; ʫ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ï 

ʧ̔ ʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʫʩʽʭ ʪʠʧʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʽ, ʩʝʨʝʜʥʽ ʩʧʝʮʽʘʣʴʥʽ ʡ ʚʠʱʽ; ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ, ʟʜʦʙʫʪʠʭ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʮʽʻʾ ʧʽʜʛʦʪʦʚʢʠ" [8, ʩ. 250] (1997) ʽ ʚʽʜʰʣʽʬʦʚʘʥʠʤ ʫ ʜʨʫʛʦʤʫ ʚʠʜʘʥʥʽ ʩʣʦʚʥʠʢʘ. 

ʉʪʘʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʟʠʪʠʚʥʦʛʦ 

ʨʦʟʛʦʨʪʘʥʥʷ ʾʾ çʗ-ʢʦʥʮʝʧʮʽʾè, ï ʟʘʟʥʘʯʘʚ ʧʝʜʘʛʦʛ ʡ ʘʢʮʝʥʪʫʚʘʚ ʫʚʘʛʫ ʥʘ çéʚʽʜʥʦʩʥʦ ʩʪʽʡʢʽʡ, 

ʙʽʣʴʰʦʶ ʯʠ ʤʝʥʰʦʶ ʤʽʨʦʶ ʫʩʚʽʜʦʤʣʝʥʽʡ ʩʠʩʪʝʤʽ ʫʷʚʣʝʥʴ ʽʥʜʠʚʽʜʘ ʧʨʦ ʩʘʤʦʛʦ ʩʝʙʝ, ʷʢʘ 

ʧʝʨʝʞʠʚʘʻʪʴʩʷ ʥʠʤ ʷʢ ʥʝʧʦʚʪʦʨʥʘ ʽ ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʚʽʥ ʙʫʜʫʻ ʩʚʦʶ ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʰʠʤʠ 

ʣʶʜʴʤʠ ʽ ʩʪʘʚʠʪʴʩʷ ʜʦ ʩʝʙʝ. çʗ-ʢʦʥʮʝʧʮʽʷè ï ʮʽʣʽʩʥʠʡ, ʭʦʯʘ ʡ ʥʝ ʧʦʟʙʘʚʣʝʥʠʡ ʚʥʫʪʨʽʰʥʽʭ 

ʧʨʦʪʠʨʽʯ, ʦʙʨʘʟ ʚʣʘʩʥʦʛʦ çʗè, ʚʠʩʪʫʧʘʻ ʷʢ ʫʩʪʘʥʦʚʢʘ ʱʦʜʦ ʩʘʤʦʛʦ ʩʝʙʝ ʽ ʚʢʣʶʯʘʻ 

ʢʦʤʧʦʥʝʥʪʠ: ʢʦʛʥʽʪʠʚʥʠʡ ï ʦʙʨʘʟ ʩʚʦʾʭ ʷʢʦʩʪʝʡ, ʟʜʽʙʥʦʩʪʝʡ, ʟʦʚʥʽʰʥʦʩʪʽ, ʩʦʮʽʘʣʴʥʦʾ 

ʟʥʘʯʠʤʦʩʪʽ ʪʦʱʦ (ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ); ʝʤʦʮʽʡʥʠʡ ï ʩʘʤʦʧʦʚʘʛʘ, ʩʘʤʦʧʨʠʥʠʞʝʥʥʷ ʪʦʱʦ; 

ʦʮʽʥʢʦʚʦ-ʚʦʣʴʦʚʠʡ ï ʧʨʘʛʥʝʥʥʷ ʧʽʜʚʠʱʠʪʠ ʩʘʤʦʦʮʽʥʢʫ, ʟʘʚʦʶʚʘʪʠ ʧʦʚʘʛʫ ʪʦʱʦè [9, ʩ. 510]. 

çʗ-ʢʦʥʮʝʧʮʽʷè ʚʠʟʥʘʯʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʞʠʪʪʷ, ʜʦ ʩʘʤʦʾ ʩʝʙʝ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʩʫʙôʻʢʪʥʫ ʧʦʟʠʮʽʶ ʢʦʞʥʦʛʦ, ʥʘʙʽʨ ʡʦʛʦ ʩʦʮʽʘʣʴʥʠʭ 

ʨʦʣʝʡ, ʘ ʚʽʜʪʘʢ ʽ ʥʘ ʧʨʦʬʝʩʽʡʥʠʡ ʩʪʘʪʫʩ [ʜʠʚ. 15].   

ʉ. ɻʦʥʯʘʨʝʥʢʦ ʧʦʩʪʽʡʥʦ ʥʘʛʦʣʦʰʫʚʘʚ ʥʘ ʧʦʪʨʝʙʽ ʧʽʜʚʠʱʫʚʘʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʢʫʣʴʪʫʨʫ 

ʧʝʜʘʛʦʛʽʚ, ʢʫʣʴʪʫʨʫ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ʚʯʝʥʦʛʦ, 

ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ ï ʮʝ ʢʫʣʴʪʫʨʘ ʤʠʩʣʝʥʥʷ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʥʘʥʥʷʭ 

ʽ ʥʝʦʙʭʽʜʥʦʶ ʯʘʩʪʠʥʦʶ ʷʢʦʾ ʻ ʨʝʬʣʝʢʩʽʷ [12, ʩ. 500]. ʅʝ ʧʨʠʡʤʘʪʠ ʥʘ ʚʽʨʫ ʞʦʜʥʦʛʦ 

ʘʚʪʦʨʩʴʢʦʛʦ ʪʚʝʨʜʞʝʥʥʷ, ʥʝ ʨʦʙʠʪʠ ʟ ʥʴʦʛʦ ʘʙʩʦʣʶʪʫ, ʜʦʛʤʠ, ʷʢʠʤ ʧʨʠʚʘʙʣʠʚʠʤ ʘʙʦ ʣʦʛʽʯʥʦ 

ʙʝʟʜʦʛʘʥʥʠʤ ʚʦʥʦ ʙ ʥʝ ʟʜʘʚʘʣʦʩʷ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜé ʃʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʧʝʜʘʛʦʛʽʯʥʽ ʟʘʢʦʥʠ ʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫʚʽʡʜʫʪʴ ʜʦ ʩʢʣʘʜʫ ʦʩʦʙʠʩʪʠʭ ʧʝʨʝʢʦʥʘʥʴ ʫʯʠʪʝʣʷ, ʚʠʟʥʘʯʘʶʯʠ ʙʘʯʝʥʥʷ ʥʠʤ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʡʩʥʦʩʪʽ, ʚʦʥʠ ʩʧʨʠʷʪʠʤʫʪʴ ʫʩʧʽʭʫ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽè [5, ʩ. 188ï189].  

ʉ. ʋ. ɻʦʥʯʘʨʝʥʢʦ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʚ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʥʘʫʢʦʟʥʘʚʯʠʭ ʧʨʦʙʣʝʤ 

ʧʝʜʘʛʦʛʽʢʠ [7]. ʄʝʪʦʜʦʣʦʛʽʷ ʧʝʜʘʛʦʛʽʢʠ (ʟʘ ʉ. ɻʦʥʯʘʨʝʥʢʦʤ) ʻ ʩʠʩʪʝʤʦʶ ʟʥʘʥʴ ʧʨʦ ʩʪʨʫʢʪʫʨʫ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʝʦʨʽʾ, ʧʨʦ ʧʨʠʥʮʠʧʠ ʧʽʜʭʦʜʫ ʽ ʩʧʦʩʦʙʠ ʥʘʙʫʪʪʷ ʟʥʘʥʴ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʧʝʜʘʛʦʛʽʯʥʫ ʜʽʡʩʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʦʶ ʜʽʷʣʴʥʦʩʪʽ ʟ ʦʜʝʨʞʘʥʥʷ ʪʘʢʠʭ ʟʥʘʥʴ ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤ, ʣʦʛʽʢʠ, ʘ ʪʘʢʦʞ ʷʢ ʚʯʝʥʥʷ ʧʨʦ ʮʶ ʩʠʩʪʝʤʫ [12, ʩ. 499]. ɺʦʥʘ ʚʢʣʶʯʘʻ ʪʘʢʽ ʧʦʣʦʞʝʥʥʷ: 

ʘ) ʚʯʝʥʥʷ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʽ ʬʫʥʢʮʽʾ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʟʥʘʥʥʷ; ʙ) ʚʠʭʽʜʥʽ, ʢʣʶʯʦʚʽ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ 

ʧʝʜʘʛʦʛʽʯʥʽ ʧʦʣʦʞʝʥʥʷ (ʪʝʦʨʽʾ, ʢʦʥʮʝʧʮʽʾ, ʛʽʧʦʪʝʟʠ), ʷʢʽ ʤʘʶʪʴ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʡ ʩʤʠʩʣ; ʚ) 

ʚʯʝʥʥʷ ʧʨʦ ʣʦʛʽʢʫ ʽ ʤʝʪʦʜʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ; ʛ) ʚʯʝʥʥʷ ʧʨʦ ʩʧʦʩʦʙʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʜʝʨʞʘʥʠʭ ʟʥʘʥʴ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʘʢʪʠʢʠ [ʪʘʤ ʩʘʤʦ]. 

ʋʯʝʥʦʛʦ ʭʚʠʣʶʚʘʣʠ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʧʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ ʧʝʜʘʛʦʛʽʢʠ, ʾʾ ʟʘʢʦʥʽʚ, 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʧʨʠʥʮʠʧʽʚ ʽ ʧʨʘʚʠʣ. ɺʽʥ ʧʠʩʘʚ: çéɹʫʜʴ-ʷʢʘ ʥʘʫʢʘ ʤʘʻ ʩʚʽʡ ʧʨʝʜʤʝʪ 

ʚʠʚʯʝʥʥʷ, ʩʚʦʾ ʟʘʢʦʥʠ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʧʨʠʥʮʠʧʠ ʽ ʧʨʘʚʠʣʘ. ɭ ʚʦʥʠ ʽ ʚ ʧʝʜʘʛʦʛʽʮʽ ï ʥʘʫʮʽ, ʷʢʘ 

ʚʠʚʯʘʻ ʦʩʚʽʪʫ ʷʢ ʦʩʦʙʣʠʚʫ, ʩʦʮʽʘʣʴʥʦ ʡ ʦʩʦʙʠʩʪʽʩʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʫ ʧʝʜʘʛʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʟ 

ʧʨʠʣʫʯʝʥʥʷ ʣʶʜʠʥʠ ʜʦ ʞʠʪʪʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʜʘʛʦʛʽʯʥʠʤ 

ʮʽʣʝʧʦʢʣʘʜʘʥʥʷʤ ʽ ʧʝʜʘʛʦʛʽʯʥʠʤ ʢʝʨʽʚʥʠʮʪʚʦʤ. ɹʝʟ ʟʘʢʦʥʽʚ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʥʘʫʢ ʥʝ ʙʫʚʘʻ. 

ɿʥʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʢʦʥʽʚ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʜʦʧʦʤʘʛʘʻ ʧʝʜʘʛʦʛʫ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʢʣʶʯʦʚʽ ʧʠʪʘʥʥʷ ʦʩʚʽʪʥʴʦʾ ʧʨʘʢʪʠʢʠ: ʚ ʽʤôʷ ʯʦʛʦ ʽ ʜʣʷ ʯʦʛʦ ʥʘʚʯʘʪʠ ʜʽʪʝʡ (ʮʽʣʽ ʽ ʮʽʥʥʦʩʪʽ 

ʦʩʚʽʪʠ)? ʂʦʛʦ ʥʘʚʯʘʪʠ? ʂʦʣʠ ʧʦʯʠʥʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʥʘʚʯʘʥʥʷ? ʏʦʛʦ ʚʯʠʪʠ (ʟʤʽʩʪ ʦʩʚʽʪʠ)? 

ʗʢ ʫʯʠʪʠ (ʤʝʪʦʜʠ, ʧʨʠʡʦʤʠ, ʪʝʭʥʦʣʦʛʽʾ)? ʗʢ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ 

ʦʩʚʽʪʠ? ʄʦʚʘ ʡʜʝ ʧʨʦ ʧʽʟʥʘʥʥʷ ʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʦʥʽʚ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʥʘʚʯʘʣʴʥʦ-

ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫéè [5, ʩ.4-5]. ʎʷ ʢʥʠʛʘ ʻ ʟʨʘʟʢʦʤ ʥʘʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʛʝʥʝʟʠ ʜʠʜʘʢʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʽ ʢʦʥʮʝʧʮʽʡ ʚʽʜ ʘʥʪʠʯʥʦʩʪʽ ʜʦ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟ ʧʦʟʠʮʽʡ 

ʩʴʦʛʦʜʝʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ.  
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ʅʘʨʘʟʽ ʘʢʪʫʘʣʴʥʠʤ ʻ ʪʚʝʨʜʞʝʥʥʷ ʘʢʘʜʝʤʽʢʘ ʉ.ɻʦʥʯʘʨʝʥʢʘ ʧʨʦ ʪʝ, ʱʦ ʨʝʘʣʴʥʦ 

ʟʘʭʠʱʝʥʦʶ ʚ ʩʦʮʽʘʣʴʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʤʦʞʝ ʙʫʪʠ ʣʠʰʝ ʰʠʨʦʢʦ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʦʩʚʽʯʝʥʘ 

ʣʶʜʠʥʘ, ʟʜʘʪʥʘ ʛʥʫʯʢʦ ʧʝʨʝʙʫʜʦʚʫʚʘʪʠ ʥʘʧʨʷʤ ʽ ʟʤʽʩʪ ʩʚʦʻʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʟʚ'ʷʟʢʫ 

ʟʽ ʟʤʽʥʘʤʠ ʚʠʨʦʙʥʠʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʙʦ ʚʠʤʦʛ ʨʠʥʢʫ ʧʨʘʮʽ. çʄʦʚʘ ʡʜʝ ʥʝ ʧʨʦʩʪʦ ʧʨʦ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʘ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʽʥʰʦʛʦ ʪʠʧʫ ʽʥʪʝʣʝʢʪʫ, ʤʠʩʣʝʥʥʷ, 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʘʣʽʡ, ʷʢʽ ʰʚʠʜʢʦ 

ʟʤʽʥʶʶʪʴʩʷè [10].  

ɼʦʩʣʽʜʥʠʢ ʜʦʚʦʜʠʚ, ʱʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʝʜʘʛʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʷʶʪʴ ʦʨʛʘʥʽʯʥʽ 

ʟʚôʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʩʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʬʝʥʦʤʝʥʘʤʠ, ʨʦʟʢʨʠʚʘʶʪʴ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʾʭʥʶ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʝʚʥʫ ʩʫʙʦʨʜʠʥʘʮʽʶ ʷʚʠʱ ʪʘ ʧʨʦʮʝʩʽʚ ʫ ʩʬʝʨʽ 

ʚʠʭʦʚʘʥʥʷ ʡ ʦʩʚʽʪʠ, ʚʠʟʥʘʯʘʶʪʴ ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʧʦʪʨʝʙʠ ʦʩʚʽʪʥʴʦʾ ʧʨʘʢʪʠʢʠ ʡ 

ʜʝʨʞʘʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʩʠʩʪʝʤʫ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʨʠʥʮʠʧʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʦʥʦʚʣʝʥʥʷ 

ʩʪʨʫʢʪʫʨʥʦ-ʟʤʽʩʪʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʛʘʣʴʥʦʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʚʠʷʚʣʷʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʷʢʽʩʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʧʦʣʽʢʫʣʴʪʫʨʥʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ.  

ʄʝʪʦʜʦʣʦʛʽʾ ʽ ʩʫʯʘʩʥʠʤ ʤʝʪʦʜʘʤ ʽ ʤʝʪʦʜʠʮʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʠʡ 

ʧʦʩʽʙʥʠʢ çʇʝʜʘʛʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʧʦʨʘʜʠ ʤʦʣʦʜʠʤ ʥʘʫʢʦʚʮʷʤè. ʉʝʤʝʥʘ 

ʋʩʪʠʤʦʚʠʯʘ ʥʘʟʠʚʘʣʠ ʤʘʡʩʪʨʦʤ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʦʢʽʡʥʦʛʦ ʽ ʚʠʚʘʞʝʥʦʛʦ ʜʦʢʘʟʫ 

(ʪʝʟʘ ï ʘʨʛʫʤʝʥʪʠ (ʩʠʩʪʝʤʘ ʫʤʦʚʠʚʦʜʽʚ) ï ʚʠʩʥʦʚʦʢ). ʊʝʟʠ ʤʽʩʪʷʪʴ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪʘʥʥʷ 

çʑʦ ʜʦʚʦʜʠʪʴʩʷ?è, ʘʨʛʫʤʝʥʪʠ ʨʝʘʣʽʟʫʶʪʴ ʤʝʪʫ ï ʥʘʜʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʘʙʦ ʝʤʧʽʨʠʯʥʽ 

ʫʟʘʛʘʣʴʥʝʥʥʷ, ʷʢʽ ʧʝʨʝʢʦʥʫʶʪʴ ʚ ʽʩʪʠʥʥʦʩʪʽ ʪʝʟʠ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʘʢʦʥʦʤʽʨʥʠʡ ʟʚ'ʷʟʦʢ ʷʚʠʱ. 

ʅʘʧʨʠʢʣʘʜ: çʅʝ ʙʫʜʴ-ʷʢʠʡ ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʧʨʦʙʣʝʤʥʠʭ. 

ʗʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ'ʷʩʫʻʪʴʩʷ, ʱʦ ʘʥʘʣʽʟʦʚʘʥʝ ʥʘʤʠ ʚʽʜʦʤʝ ʷʚʠʱʝ 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʝ ʚʞʝ ʚʽʜʦʤʦʤʫ ʟʘʢʦʥʫ, ʪʦ ʧʦʩʪʘʚʣʝʥʝ ʟʘʧʠʪʘʥʥʷ ʥʝ ʻ ʧʨʦʙʣʝʤʥʠʤ. ʆʪʞʝ, ʜʦ 

ʧʨʦʙʣʝʤʥʠʭ ʚʽʜʥʦʩʠʤʦ ʤʦʥʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʤʽʩʪʷʪʴ ʧʦʻʜʥʘʥʥʷ ʘʥʘʣʽʟʫ 

ʥʝʧʽʟʥʘʥʦʛʦ, ʥʝʚʽʜʦʤʦʛʦ ʟ ʧʨʠʧʫʱʝʥʥʷʤ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʜʽʾ ʥʝʚʽʜʦʤʦʛʦ ʟ ʧʨʠʧʫʱʝʥʥʷʤ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʜʽʾ ʥʝʚʽʜʦʤʦʛʦ ʟʘʢʦʥʫ ʚ ʧʝʚʥʦʤʫ ʥʝʧʽʟʥʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽè [4, ʩ. 145].  

ʅʘʫʢʦʚʽ ʪʚʦʨʠ ɺʯʠʪʝʣʷ ʧʨʠʚʘʙʣʶʶʪʴ ʩʪʠʣʽʩʪʠʯʥʦʶ ʤʘʡʩʪʝʨʥʽʩʪʶ. ʗʢ ʥʽʭʪʦ ʽʥʰʠʡ, ʚʽʥ 

ʫʤʽʚ ʟʘʮʽʢʘʚʠʪʠ ʯʠʪʘʯʽʚ ʽ çʥʝ ʚʽʜʧʫʩʪʠʪʠ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʨʷʜʢʘè ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʫ, ʨʦʟʚʠʪʢʦʤ 

ʪʝʤʠ ʪʘ ʧʝʨʝʢʦʥʣʠʚʽʩʪʶ ʣʘʢʦʥʽʯʥʦ ʚʠʢʣʘʜʝʥʠʭ, ʣʦʛʽʯʥʦ ʽ ʯʽʪʢʦ ʚʤʦʪʠʚʦʚʘʥʠʭ  ʛʣʠʙʦʢʠʭ 

ʘʨʛʫʤʝʥʪʽʚ, ʪʨʦʰʢʠ ʟ ʛʫʤʦʨʦʤ ʽ ʦʧʪʠʤʽʟʤʦʤ, çʩʦʢʦʚʠʪʠʤè ʧʦʣʝʤʽʯʥʠʤ ʟʘʨʷʜʦʤ. ʇʦʯʠʪʘʡʤʦ 

ʧʨʠʩʚʷʪʫ ʜʦ çʋʢʨʘʾʥʩʴʢʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʣʦʚʥʠʢʘè, ʥʘʧʠʩʘʥʫ ʉʝʤʝʥʦʤ ʋʩʪʠʤʦʚʠʯʝʤ: 

çɹʣʠʟʴʢʠʤ ʽ ʜʨʫʟʷʤ, ʷʢʽ ʧʝʨʝʢʦʥʘʣʠ ʘʚʪʦʨʘ ʚ ʪʦʤʫ, ʱʦ ʥʝ ʟʦʚʩʽʤ ʜʦʩʢʦʥʘʣʘ, ʘʣʝ ʨʝʘʣʴʥʦ 

ʽʩʥʫʶʯʘ ʢʥʠʛʘ ʟʥʘʯʥʦ ʢʦʨʠʩʥʽʰʘ ʚʽʜ ʜʦʩʢʦʥʘʣʦʾ, ʘʣʝ ʥʝ ʽʩʥʫʶʯʦʾ, ʧʨʠʩʚʷʯʫʻʪʴʩʷè [9]. ʄʠ 

ʟʘʭʦʧʣʶʚʘʣʠʩʷ ʚʤʽʥʥʷʤ ʜʦʩʣʽʜʥʠʢʘ ʙʣʠʩʢʫʯʝ ʚʠʩʪʫʧʘʪʠ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʫʯʝʥʠʭ ʨʘʜ, ʟʙʦʨʘʭ ʅɸʇʅ ʋʢʨʘʾʥʠ ʽ ʥʘ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʜʦʨʝʯʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʞʘʨʪ ʜʣʷ ʫʚʠʨʘʟʥʝʥʥʷ ʩʢʣʜʘʥʠʭ ʧʠʪʘʥʴ.  

 ʍʘʨʘʢʪʝʨʠʟʫʶʯʠ ʝʪʠʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʯʝʥʦʛʦ, ʉʝʤʝʥ ʋʩʪʠʥʦʚʠʯ ɻʦʥʯʘʨʝʥʢʦ, ʥʘʜʘʻ 

ʧʨʽʦʨʠʪʝʪʫ ʤʦʨʘʣʴʥʠʤ ʚʠʤʽʨʘʤ ʥʘʫʢʠ ʪʘ ʩʦʮʽʘʣʴʥʽʡ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʩʧʽʣʴʥʦʪʠ ʚʯʝʥʠʭ ʽ 

ʢʦʞʥʦʛʦ ʟʦʢʨʝʤʘ. çɯʤʧʝʨʘʪʠʚʘʤʠ ʚʯʝʥʦʛʦ, ï ʧʠʰʝ ʉ. ɻʦʥʯʘʨʝʥʢʦ, ʤʘʶʪʴ ʩʪʘʪʠ ʩʣʫʞʽʥʥʷ 

ɯʩʪʠʥʽ, ʢʦʨʠʩʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʯʝʩʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [7, 

ʩ.45]. ɺ ʽʥʰʽʡ ʩʪʘʪʪʽ ʯʠʪʘʻʤʦ: ʮʽʣʢʦʤ ʦʯʝʚʠʜʥʦʶ ʻ ʚʘʛʘ ʙʽʙʣʽʦʛʨʘʬʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʜʦʩʣʽʜʥʠʢʘ. 

ʉʴʦʛʦʜʥʽ ʮʝ ʧʦʢʘʟʥʠʢ ʟʨʽʣʦʩʪʽ, ʝʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʽ ʢʨʠʪʝʨʽʡ ʚʠʚʘʞʝʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ 

[3, ʩ.27-28]. 

ʉʧʨʘʚʞʥʷ ʽʥʪʝʣʽʛʝʥʪʥʽʩʪʴ, ʙʝʟʢʦʨʠʩʣʠʚʽʩʪʴ, ʥʘʫʢʦʚʘ ʧʦʨʷʜʥʽʩʪʴ ʽ ʧʨʘʚʜʠʚʽʩʪʴ, ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʝʤʧʘʪʽʡʥʦʩʪʽ, ʩʣʫʞʽʥʥʷ ɯʩʪʠʥʽ, ʢʦʨʠʩʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʯʝʩʥʝ ʩʪʘʚʣʝʥʥʷ 

ʜʦ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ï ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ʧʦʢʣʠʢʘʥʥʷ ɸʢʘʜʝʤʽʯʥʦʛʦ ʚʯʠʪʝʣʷ ʣʽʜʝʨʘ. ʎʝ 

çʟʽʪʢʘʥʘ ʟ ʜʦʙʨʦʪʠè (ʄ. ʉʪʝʧʘʥʝʥʢʦ) ʣʶʜʠʥʘ, ʷʢʘ ʤʘʣʘ ʟʘʛʦʩʪʨʝʥʝ ʚʽʜʯʫʪʪʷ ʧʨʠʯʝʪʥʦʩʪʽ ʜʦ 

ʧʨʦʙʣʝʤ ʧʝʜʘʛʦʛʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʯʝʩʪʴ ʧʝʜʘʛʦʛʽʯʥʦʾ ʥʘʫʢʠ, ʧʦʚʩʷʢʯʘʩʥʘ ʛʦʪʦʚʥʽʩʪʴ 

ʧʦʜʽʣʠʪʠʩʷ ʝʥʮʠʢʣʦʧʝʜʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ ʟʽ ʩʚʽʪʦʤ, ʱʦʙ ʮʝʡ ʩʚʽʪ ʩʪʘʚ ʜʦʩʢʦʥʘʣʽʰʠʤ, 

ʨʦʟʫʤʥʽʰʠʤ. ɹʝʟʤʽʨʥʦ ʚʜʷʯʥʘ ʟʘ ʙʘʪʴʢʽʚʩʴʢʝ ʥʘʫʢʦʚʝ ʧʣʝʯʝ, ʤʫʜʨʽ ʧʦʨʘʜʠ, ʱʦ ʦʢʨʠʣʶʶʪʴ ʽ 

ʥʘʜʠʭʘʶʪʴ ʥʘ ʧʦʚʩʷʢʯʘʩʥʫ ʧʨʘʮʶ ʥʘʜ ʩʦʙʦʶ.  
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ʰʢʦʣʽ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʝʭʥʦʣʦʛʽʷ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʨʦʪʘʮʽʡʥʘ ʤʦʜʝʣʴ, ʤʦʜʝʣʴ çʨʦʪʘʮʽʷ ʟʘ ʩʪʘʥʮʽʷʤʠè, ʪʨʘʜʠʮʽʡʥʝ 

ʥʘʚʯʘʥʥʷ, ʦʥ-ʣʘʡʥ ʥʘʚʯʘʥʥʷ, ʥʘʚʯʘʥʥʷ ʫ ʛʨʫʧʘʭ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʽ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, 

ʟʤʽʥʶʻʪʴʩʷ ʩʪʘʥ ʞʠʪʪʷ, ʩʧʦʩʦʙʠ ʢʦʤʫʥʽʢʘʮʽʾ ʡ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ. ʈʘʟʦʤ ʟ ʮʠʤ 

ʟʤʽʥʶʻʪʴʩʷ ʩʪʘʚʣʝʥʥʷ ʫʯʥʽʚ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʄʠ ʞʠʚʝʤʦ ʫ ʩʚʽʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʙʽʣʴʰʽʩʪʴ ʫʯʠʪʝʣʽʚ ʚʝʜʫʪʴ ʙʣʦʛʠ, ʩʘʡʪʠ, ʟʘʜʘʶʪʴ ʪʘ ʧʝʨʝʚʽʨʷʶʪʴ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ 

ʚ ʨʝʞʠʤʽ on-line. ʇʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʻ ʧʝʨʝʭʽʜ ʜʦ 

ʦʩʦʙʠʩʪʽʩʥʦ ʟʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ ʪʦʱʦ. 

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʧʦʩʪʘʚʣʝʥʠʭ ʧʝʨʝʜ ʩʫʯʘʩʥʦʶ ʦʩʚʽʪʦʶ 

ʟʘʜʘʯ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʻʜʥʘʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤ ʘʫʜʠʪʦʨʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʥʘʚʯʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ɯʥʪʝʨʥʝʪ-ʩʝʨʝʜʦʚʠʱʽ. ɺʚʘʞʘʻʤʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟʘʙʝʟʧʝʯʫʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ 

ʰʢʦʣʷʨʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʩʪʦʪʫ ʪʘ ʟʨʦʟʫʤʽʣʽʩʪʴ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʡ ʧʝʨʝʚʽʨʢʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʫʯʥʽʚ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʝʨʤʽʥ çʟʤʽʰʘʥʝ (ʛʽʙʨʠʜʥʝ) ʥʘʚʯʘʥʥʷè ʰʠʨʦʢʦ ʧʦʯʘʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʽʩʣʷ ʧʫʙʣʽʢʘʮʽʾ ʢʥʠʛʠ çɼʦʚʽʜʥʠʢ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷè, ʷʢʠʡ ʙʫʚ 
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ʥʘʧʠʩʘʥʠʡ ɹʦʥʢʦʤ ʽ ɻʨʝʭʝʤʦʤ ʫ 2006 ʨʦʮʽ [1]. çɿʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷè (ʘʥʛʣ. Blended lerrning) ï 

ʮʝ ʪʘʢʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʶ ʪʘ ʫʯʥʶ ʜʠʚʠʪʠʩʷ ʥʘ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʽʥʰʠʤʠ 

ʦʯʠʤʘ, ʟʤʽʥʠʪʴ ʩʪʘʚʣʝʥʥʷ ʜʦ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʦʙʫʚʘʪʠ ʩʝʙʝ ʚ ʥʦʚʽʡ 

ʨʦʣʽ [12]. 

ʅʘ ʜʫʤʢʫ ʖ. ɯ. ʂʘʧʫʩʪʽʥʘ [5], ʢʦʥʮʝʧʪʫʘʣʴʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʜʝʣʽ ʟʤʽʰʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʻ ʜʚʘ ʘʩʧʝʢʪʠ: ʟʤʽʩʪʦʚʠʡ (ʩʧʨʦʝʢʪʦʚʘʥʠʡ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ ʤʘʻ ʧʦʻʜʥʫʚʘʪʠ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ ʪʘ ʩʫʩʧʽʣʴʥʽ ʧʦʪʨʝʙʠ ʟ ʜʠʩʮʠʧʣʽʥʠ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʟ ʽʥʰʦʛʦ, 

ʦʩʦʙʠʩʪʽʩʥʦ-ʟʥʘʯʠʤʽ ʟʘʚʜʘʥʥʷ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʫʯʥʷ ʷʢ ʬʘʭʽʚʮʷ); ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ 

(ʧʨʦʮʝʜʫʨʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʻ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʢʣʶʯʝʥʥʷ ʦʮʽʥʥʦ-ʨʝʟʫʣʴʪʘʪʠʚʥʠʭ ʙʣʦʢʽʚ, ʱʦ ʦʧʠʩʫʶʪʴ 

ʢʨʠʪʝʨʽʾ ʪʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ).  

ɹ. ɯ. ʐʫʥʝʚʠʯ [13] ʚʠʟʥʘʯʘʻ ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ ʷʢ ʢʦʤʙʽʥʦʚʘʥʝ ʥʘʚʯʘʥʥʷ. ʅʘ ʡʦʛʦ ʜʫʤʢʫ, 

ʢʦʤʙʽʥʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ï ʮʝ ʪʨʘʜʠʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʜʽʘʣʦʛʦʚʝ ʥʘʚʯʘʥʥʷ (on-line 

learning) ʷʢ ʯʘʩʪʠʥʫ ʧʦʟʘʘʫʜʠʪʦʨʥʦʾ ʨʦʙʦʪʠ. ʋ ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʽʜ ʟʤʽʰʘʥʠʤ 

ʥʘʚʯʘʥʥʷʤ ʨʦʟʫʤʽʶʪʴ ʧʨʦʮʝʩ, ʚ ʦʩʥʦʚʫ ʷʢʦʛʦ ʧʦʢʣʘʜʝʥʦ ʪʨʘʜʠʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʷʢʝ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʘʙʦ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʤʘʩʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ.  

ʅʘ ʜʫʤʢʫ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ [1; 2], ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʝʷʢʠʡ 

ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʝʬʝʢʪʠʚʥʦ ʧʦʻʜʥʫʻ ʘʢʪʠʚʥʫ ʨʦʙʦʪʫ ʚ ʘʫʜʠʪʦʨʽʾ ʟ ʪʝʭʥʽʯʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʤʝʨʝʞʽ ʪʘ ʤʘʻ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʧʝʨʝʭʽʜ ʚʽʜ ʣʝʢʮʽʡ ʜʦ ʦʩʦʙʠʩʪʽʩʥʦ 

ʟʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʫʯʥʽ ʩʪʘʶʪʴ ʘʢʪʠʚʥʠʤʠ, ʘ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ï 

ʽʥʪʝʨʘʢʪʠʚʥʠʤ; ʟʙʽʣʴʰʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʯʥʝʤ ʪʘ ʚʯʠʪʝʣʝʤ, ʫʯʥʽʚ ʤʽʞ ʩʦʙʦʶ ʪʘ ʫʯʥʽʚ ʟ 

ʨʝʩʫʨʩʘʤʠ ʤʝʨʝʞʽ; ʢʦʤʧʣʝʢʩʥʝ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʙʘʛʘʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʣʷʨʽʚ. 

ɺʠʟʥʘʯʝʥʥʷʤ, ʷʢʝ ʥʘʡʧʦʚʥʽʰʝ ʚʽʜʦʙʨʘʞʘʻ ʩʫʪʥʽʩʪʴ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʚʘʞʘʻʤʦ ʪʘʢʝ: 

çʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷè ï ʮʝ ʤʝʪʦʜʠʢʘ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʫʯʥʽ ʟʘʩʚʦʶʶʪʴ ʦʜʥʫ 

ʯʘʩʪʠʥʫ ʤʘʪʝʨʽʘʣʫ ʦʥʣʘʡʥ, ʧʨʠ ʮʴʦʤʫ ʚʦʥʠ ʤʦʞʫʪʴ ʢʝʨʫʚʘʪʠ ʩʚʦʾʤ ʯʘʩʦʤ, ʤʽʩʮʝʤ, ʰʣʷʭʦʤ ʽ 

ʪʝʤʧʦʤ ʥʘʚʯʘʥʥʷ, ʘ ʽʥʰʫ ʯʘʩʪʠʥʫ ʤʘʪʝʨʽʘʣʫ ʚʦʥʠ ʚʠʚʯʘʶʪʴ ʫ ʢʣʘʩʽ ʨʘʟʦʤ ʟ ʚʯʠʪʝʣʝʤ. 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʫʨʦʮʽ ï ʮʝ ʚʞʝ ʜʘʚʥʦ ʥʝ ʬʣʝʰʢʘ ʟ ʧʨʝʟʝʥʪʘʮʽʻʶ, ʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ, ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ, ʚʽʨʪʫʘʣʴʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ, ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʘʚʯʘʣʴʥʦ-ʨʦʟʚʠʚʘʶʯʠʭ ʧʨʦʝʢʪʽʚ. ʈʦʣʴ ʚʯʠʪʝʣʷ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ: ʚʯʠʪʝʣʴ ʚʠʩʪʫʧʘʻ ʷʢ ʢʦʥʩʫʣʴʪʘʥʪ, 

ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʘʥʘʣʽʟʫʚʘʪʠ ʚʠʥʠʢʘʶʯʽ ʧʨʦʙʣʝʤʠ ʽ ʟʥʘʭʦʜʠʪʠ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ [12]. 

ʉʝʨʝʜ ʨʷʜʫ ʤʦʜʝʣʝʡ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦ ʧʨʦʮʝʩʫ ʚʠʚʯʝʥʥʷ ʭʽʤʽʾ ʫ 

ʰʢʦʣʽ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʻ ʤʦʜʝʣʴ çʨʦʪʘʮʽʷ ʟʘ ʩʪʘʥʮʽʷʤʠè. ʋ ʮʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʝʤʦ 

ʩʫʢʫʧʥʽʩʪʴ ʧʨʠʡʦʤʽʚ, ʟʘʩʦʙʽʚ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʨʦʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʭʽʤʽʾ.  

ʄʝʪʘ ʩʪʘʪʪʽ. ɿôʷʩʫʚʘʪʠ ʩʫʪʥʽʩʪʴ çʨʦʪʘʮʽʾ ʟʘ ʩʪʘʥʮʽʷʤʠè ʷʢ ʦʜʥʽʻʾ ʟ ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦʛʽʾ 

ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʫʨʦʢʘʭ ʭʽʤʽʾ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʤʦʜʝʣʽ [3; 4; 7; 8]: 

1. ʈʦʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ï ʮʝ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʧʨʝʜʤʝʪʫ, ʟʘ ʷʢʦʾ ʫʯʥʽ ʧʝʨʝʭʦʜʷʪʴ ʤʽʞ 

ʨʽʟʥʠʤʠ ʬʦʨʤʘʪʘʤʠ ʥʘʚʯʘʥʥʷ ʟʘ ʬʽʢʩʦʚʘʥʠʤ ʨʦʟʢʣʘʜʦʤ ʘʙʦ ʥʘ ʨʦʟʩʫʜ ʚʯʠʪʝʣʷ, ʧʨʠʥʘʡʤʥʽ 

ʦʜʥʠʤ ʟ ʪʘʢʠʭ ʬʦʨʤʘʪʽʚ ʻ ʥʘʚʯʘʥʥʷ ʚ ʨʝʞʠʤʽ ʦʥʣʘʡʥ. ɯʥʰʽ ʤʦʞʣʠʚʽ ʬʦʨʤʘʪʠ ï ʮʝ ʨʦʙʦʪʘ ʫ 

ʥʝʚʝʣʠʢʠʭ ʧʨʦʝʢʪʥʠʭ ʢʦʤʘʥʜʘʭ, ʪʝʦʨʝʪʠʯʥʽ ʚʠʢʣʘʜʠ (ʣʝʢʮʽʾ) ʚʽʜ ʚʯʠʪʝʣʷ (ʷʢ ʜʣʷ ʮʽʣʦʾ ʛʨʫʧʠ 

ʪʘʢ ʽ ʜʣʷ ʧʨʦʝʢʪʥʠʭ ʢʦʤʘʥʜ), ʛʨʫʧʦʚʽ ʧʨʦʝʢʪʠ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʢʦʥʩʫʣʴʪʘʮʽʾ ʚʽʜ ʚʯʠʪʝʣʷ, 

ʧʠʩʴʤʦʚʽ ʟʘʚʜʘʥʥʷ. ʋʯʥʽ ʥʘʚʯʘʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʩʪʽʥʘʭ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, ʘʣʝ ʪʘʢʦʞ 

ʚʠʢʦʥʫʶʪʴ ʧʝʚʥʽ ʜʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ. 

1.1. ʈʦʪʘʮʽʷ ʟʘ ʩʪʘʥʮʽʷʤʠ ï ʮʝ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ, ʟʘ ʷʢʦʾ ʫʯʥʽ 

ʧʝʨʝʭʦʜʷʪʴ ʤʽʞ ʨʽʟʥʠʤʠ çʩʪʘʥʮʽʷʤʠè ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʯʠ ʜʝʢʽʣʴʢʦʭ (ʥʝʙʘʛʘʪʴʦʭ) ʢʘʙʽʥʝʪʽʚ. 

ʈʦʪʘʮʽʷ ʟʘ ʩʪʘʥʮʽʷʤʠ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʪʘʮʽʾ ʪʠʤ, ʱʦ ʫʯʥʽ ʤʘʶʪʴ ʧʨʦʡʪʠ ʫʩʽ 

ʩʪʘʥʮʽʾ, ʘ ʥʝ ʣʠʰʝ ʪʽ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʾʭʥʽʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʛʨʘʬʽʢʦʤ. 
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1.2. ʈʦʪʘʮʽʷ ʟʘ ʣʘʙʦʨʘʪʦʨʽʷʤʠ ï ʮʝ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ, ʢʦʣʠ ʦʜʥʘ 

ʟʽ ʩʪʘʥʮʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʠʥʦʤʫ ʢʘʙʽʥʝʪʽ, ʜʝ ʫʯʥʽ ʥʘʚʯʘʶʪʴʩʷ 

ʩʘʤʦʩʪʽʡʥʦ ʦʥʣʘʡʥ. 

1.3. çʇʝʨʝʚʝʨʥʫʪʠʡ ʢʣʘʩè ï ʮʝ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ, ʟʘ ʷʢʦʾ ʫʯʥʽ 

ʚʠʚʯʘʶʪʴ ʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʦʥʣʘʡʥ ʟʘ ʤʝʞʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʫ ʟʚʠʯʥʦʤʫ ʤʽʩʮʽ 

ʚʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ (ʚʜʦʤʘ), ʘ ʧʦʪʽʤ ʡʜʫʪʴ ʜʦ ʰʢʦʣʠ, ʱʦʙ ʥʘ ʙʘʟʽ ʟʜʦʙʫʪʠʭ ʟʥʘʥʴ 

ʪʘ ʦʩʚʦʻʥʠʭ ʧʨʘʚʠʣ ʽ ʽʥʩʪʨʫʢʮʽʡ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʧʨʦʝʢʪʘʤʠ ʘʙʦ ʦʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʚʯʠʪʝʣʷ. ʆʩʥʦʚʥʘ ʪʝʦʨʝʪʠʯʥʘ ʯʘʩʪʠʥʘ ʢʫʨʩʫ ʟʘʩʚʦʶʻʪʴʩʷ ʦʥʣʘʡʥ, ʩʘʤʝ ʮʝ 

ʚʽʜʨʽʟʥʷʻ ʤʦʜʝʣʴ çʧʝʨʝʚʝʨʥʫʪʦʛʦè ʢʣʘʩʫ ʚʽʜ ʧʨʦʩʪʦ ʚʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ ʦʥʣʘʡʥ, 

ʘʜʞʝ ʥʝ ʦʩʚʦʾʚʰʠ ʪʝʦʨʽʶ ʩʘʤʦʩʪʽʡʥʦ ʫʯʝʥʴ ʥʝ ʟʤʦʞʝ ʙʨʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʜʠʩʢʫʩʽʷʭ ʟ 

ʚʯʠʪʝʣʝʤ ʯʠ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʝʢʪ. 

1.4. ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʨʦʪʘʮʽʷ ï ʮʝ ʤʦʜʝʣʴ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʢʦʣʠ ʢʦʞʝʥ ʫʯʝʥʴ ʤʘʻ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʛʨʘʬʽʢ ʽ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʚʽʜʚʽʜʫʻ ʢʦʞʥʫ ʜʦʩʪʫʧʥʫ ʩʪʘʥʮʽʶ. ɻʨʘʬʽʢ ʩʢʣʘʜʘʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ (ʷʢʱʦ ʫ ʰʢʦʣʽ ʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ) ʘʙʦ ʚʯʠʪʝʣʝʤ. 

2. ɻʥʫʯʢʘ ʤʦʜʝʣʴ ï ʮʝ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ, ʚ ʷʢʽʡ ʦʩʥʦʚʥʦʶ 

ʯʘʩʪʠʥʦʶ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʻ ʦʥʣʘʡʥ-ʩʢʣʘʜʦʚʘ, ʥʘʚʽʪʴ ʪʦʜʽ, ʢʦʣʠ ʜʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ ʥʝ ʤʘʶʪʴ 

ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʂʦʞʝʥ ʫʯʝʥʴ ʧʨʘʮʶʻ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʛʨʘʬʽʢʦʤ, ʷʢʠʡ ʚʢʣʶʯʘʻ 

ʚ ʩʝʙʝ ʨʽʟʥʽ ʬʦʨʤʘʪʠ ʥʘʚʯʘʥʥʷ. ʋʯʥʽ ʥʘʚʯʘʶʪʴʩʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, 

ʚʠʢʦʥʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʜʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʩʘʤʦʩʪʽʡʥʽ ʨʦʙʦʪʠ, ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʥʩʫʣʴʪʫʚʘʪʠʩʷ ʟ ʚʯʠʪʝʣʝʤ. ʊʘʢʫ ʤʦʜʝʣʴ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʪʨʽʙʥʦ ʧʽʜʣʘʰʪʦʚʫʚʘʪʠ ʧʽʜ 

ʢʦʥʢʨʝʪʥʫ ʰʢʦʣʫ ʪʘ ʮʽʣʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ. 

3. ʄʦʜʝʣʴ ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ï ʮʝ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ, ʟʘ 

ʷʢʦʾ ʫʯʝʥʴ ʚʠʚʯʘʻ ʧʨʝʜʤʝʪ ʧʦʚʥʽʩʪʶ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʘ ʪʘʢʦʞ ʚʽʜʚʽʜʫʻ ʥʘʚʯʘʣʴʥʽ ʟʘʭʦʜʠ ʫ 

ʰʢʦʣʽ ʘʙʦ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʮʝʥʪʨʽ. ʋʯʠʪʝʣʴ ʚ ʮʽʡ ʤʦʜʝʣʽ ʚʠʩʪʫʧʘʻ ʦʥʣʘʡʥ-ʫʯʠʪʝʣʝʤ. ʋʯʥʽ 

ʤʦʞʫʪʴ ʚʠʚʯʘʪʠ ʧʨʝʜʤʝʪ ʷʢ ʫ ʧʨʠʤʽʱʝʥʥʽ ʰʢʦʣʠ, ʷʢʱʦ ʻ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ ʽ ʜʦʩʪʫʧ ʜʦ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʪʘʢ ʽ ʚʜʦʤʘ. ʎʶ ʤʦʜʝʣʴ ʥʝʤʦʞʣʠʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʩʽʭ 

ʧʨʝʜʤʝʪʽʚ, ʘʜʞʝ ʪʘʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʤʘʻ ʢʦʤʙʽʥʫʚʘʪʠʩʷ ʟ ʪʘʢʠʤʠ, ʱʦ 

ʧʨʦʭʦʜʷʪʴ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʪʘ ʟ ʚʯʠʪʝʣʝʤ (ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ). 

4. ʄʦʜʝʣʴ ʟʙʘʛʘʯʝʥʦʛʦ ʚʽʨʪʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ï ʮʝ ʪʘʢʘ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʚʯʝʥʥʷ 

ʧʨʝʜʤʝʪʫ, ʟʘ ʷʢʦʾ ʫʯʥʽ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʧʨʦʭʦʜʠʪʠ ʯʘʩʪʠʥʫ ʥʘʚʯʘʥʥʷ ʟʽ ʩʚʦʾʤ ʚʯʠʪʝʣʝʤ 

ʦʬ-ʣʘʡʥ (ʪʝʪ-ʘ-ʪʝʪ), ʘ ʧʦʪʽʤ ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ. ʆʩʥʦʚʦʶ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫʯʥʽʚ ʻ ʦʥʣʘʡʥ ʥʘʚʯʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʪʦʜʽ, ʢʦʣʠ ʫʯʥʽ ʟʥʘʭʦʜʷʪʴʩʷ 

ʚʽʜʜʘʣʝʥʦ ʚʽʜ ʧʨʠʤʽʱʝʥʥʷ ʰʢʦʣʠ. ɺʯʠʪʝʣʴ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʷʢ ʦʥʣʘʡʥ ʪʘʢ ʽ ʦʬ-ʣʘʡʥ. ʄʦʜʝʣʴ 

ʟʙʘʛʘʯʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʤʦʜʝʣʽ çʧʝʨʝʚʝʨʥʫʪʦʛʦ ʢʣʘʩʫè ʪʠʤ, ʱʦ 

ʫʯʥʽ ʜʫʞʝ ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʽʯ-ʥʘ-ʚʽʯ ʟ ʚʯʠʪʝʣʝʤ. ʋ ʚʠʧʘʜʢʫ ʟʙʘʛʘʯʝʥʦʛʦ ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʫʯʥʽ ʟʦʙʦʚôʷʟʘʥʽ ʧʨʦʭʦʜʠʪʠ ʦʢʨʝʤʽ ʟʘʥʷʪʪʷ ʟ ʚʯʠʪʝʣʝʤ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʢʦʥʩʫʣʴʪʘʮʽʾ.  

ʆʪʞʝ, ʢʦʞʥʘ ʤʦʜʝʣʴ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʚʠʙʽʨ ʤʦʜʝʣʽ ʟʘʚʞʜʠ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘ ʚʯʠʪʝʣʝʤ, ʷʢʠʡ ʢʝʨʫʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʩʚʽʜʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʘʷʚʥʠʤʠ ʚ ʥʘʷʚʥʦʩʪʽ ʨʝʩʫʨʩʘʤʠ, ʪʝʤʦʶ ʫʨʦʢʫ, ʷʢʫ ʪʨʝʙʘ 

ʨʦʟʢʨʠʪʠ, ʘ ʪʘʢʦʞ ʦʩʦʙʠʩʪʠʤʠ ʫʧʦʜʦʙʘʥʥʷʤʠ. 

ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ ʤʠ ʟʚʝʨʥʫʣʠʩʷ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʟʘ ʤʦʜʝʣʣʶ çʨʦʪʘʮʽʷ ʟʘ 

ʩʪʘʥʮʽʷʤʠè. ɰʾ ʩʫʪʴ ʧʦʣʷʛʘʣʘ ʫ ʦʧʨʘʮʶʚʘʥʥʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʫʨʦʮʽ ʭʽʤʽʾ ʥʘ ʦʩʥʦʚʽ 

ʯʝʨʛʫʚʘʥʥʷ ʩʧʦʩʦʙʽʚ ʨʦʙʦʪʠ ʰʢʦʣʷʨʽʚ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʦʥʣʘʡʥ ʥʘʚʯʘʥʥʷ. ɯʥʰʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʨʦʙʦʪʠ ʫʯʥʽʚ ʥʘ ʟʘʥʷʪʪʽ ʫ ʮʽʡ ʨʦʪʘʮʽʡʥʽʡ ʤʦʜʝʣʽ ʻ: ʨʦʙʦʪʘ ʚ ʤʘʣʠʭ ʛʨʫʧʘʭ, ʩʫʤʽʩʥʘ ʨʦʙʦʪʘ ʥʘʜ 

ʨʦʟʚôʷʟʘʥʥʷʤ ʧʝʚʥʦʾ ʧʨʦʙʣʝʤʠ, ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʠ, ʛʨʫʧʦʚʽ ʧʨʦʝʢʪʠ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʥʷʪʪʷ, 

ʽ ʧʠʩʴʤʦʚʽ ʟʘʚʜʘʥʥʷ [4]. ʇʨʦʪʷʛʦʤ ʫʨʦʢʫ ʫʯʥʽ ʧʦʚʠʥʥʽ ʧʨʦʡʪʠ ʫʩʽ çʩʪʘʥʮʽʾè, ʷʢ ʚ ʦʯʥʦʤʫ, ʪʘʢ 

ʽ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʽ.  

ɼʦ ʧʝʨʝʚʘʛ ʤʦʜʝʣʽ çʨʦʪʘʮʽʷ ʟʘ ʩʪʘʥʮʽʷʤʠè ʚʽʜʥʦʩʠʤʦ ʪʘʢʽ: 

 ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʥʘ ʫʨʦʮʽ;  

 ʤʦʞʣʠʚʽʩʪʴ ʦʧʨʘʮʶʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʚʩʝʙʽʯʥʦ; 

 ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʫʯʥʽʚ, ʱʦ ʤʘʶʪʴ ʪʨʫʜʥʦʱʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʧʝʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ;  

 ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʢʦʞʥʦʛʦ ʫʯʥʷ; 



ˍ̨̝̋̓̔́̌̎ ̠̐̉̓́̎̎ ̘̐̑̉̑̏̅̎̉̏-̘̩̍́̓̆̍́̓̉̎̏ ̨̏̒̃̓̉. 2017Ȣ Τυτ  

14 

 ʟʤʽʥʘ ʚʠʜʫ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʚʪʦʤʫ ʪʘ ʥʫʜʴʛʫʚʘʥʥʷ ʥʘ ʫʨʦʮʽ; 

 ʫʯʥʽ ʚʤʦʪʠʚʦʚʘʥʽ ʟʜʦʙʫʚʘʪʠ ʟʥʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ, ʤʘʶʪʴ ʥʘʚʠʯʢʠ 
ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ, ʪʚʦʨʯʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʢʝʨʫʚʘʥʥʷ ʝʤʦʮʽʷʤʠ;  

 ʟʤʽʥʶʶʪʴʩʷ ʧʨʽʦʨʠʪʝʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ (ʬʦʢʫʩ ʥʘ ʥʘʚʯʘʣʴʥʦʤʫ 

ʤʘʪʝʨʽʘʣʽ, ʘ ʥʝ ʥʘ ʩʦʮʤʝʨʝʞʽ ʪʘ ʽʛʨʘʭ).  

ɼʦ ʦʩʥʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʧʝʜʘʛʦʛʠ-ʧʨʘʢʪʠʢʠ ʚʽʜʥʦʩʷʪʴ ʪʘʢʽ [6]:  

 ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ï ʚʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʜʽʡʥʠʤʠ, ʣʝʛʢʠʤʠ 

ʫ ʢʦʨʠʩʪʫʚʘʥʥʽ, ʘ ʪʘʢʦʞ ʩʫʯʘʩʥʠʤʠ, ʽʥʘʢʰʝ ʙʘʞʘʥʦʛʦ ʚʧʣʠʚʫ ʥʝ ʙʫʜʝ;  

 ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʩʪʫʧʫ ʫʯʥʽʚ ʜʦ ʨʦʙʦʯʠʭ ʤʽʩʮʴ;  

 ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʩʧʽʰʥʦ ʚʠʢʦʥʘʪʠ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʠʪʠ 

ʢʚʘʣʽʬʽʢʘʮʽʶ ʚʠʢʣʘʜʘʯʽʚ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʮʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ;  

 ʫʯʥʽ ʧʦʚʠʥʥʽ ʦʪʨʠʤʘʪʠ ʯʽʪʢʽ ʨʦʟôʷʩʥʝʥʥʷ ʱʦʜʦ ʤʝʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʬʦʨʤ 
ʥʘʚʯʘʥʥʷ, ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʚʽʜ ʥʠʭ ʦʯʽʢʫʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʥʘ ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ ʦʚʦʣʦʜʽʪʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʽ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. 

ʅʘ ʧʦʯʘʪʢʫ ʫʨʦʢʫ ʚʯʠʪʝʣʴ ʦʙôʻʜʥʫʻ ʫʯʥʽʚ ʢʣʘʩʫ ʚ ʜʝʢʽʣʴʢʘ ʛʨʫʧ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʩʪʘʥʮʽʡ, ʷʢʽ ʾʤ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʧʨʦʡʪʠ). ʏʘʩʪʠʥʘ ʰʢʦʣʷʨʽʚ ʧʦʯʠʥʘʻ ʧʨʘʮʶʚʘʪʠ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʯʠʪʝʣʷ, ʚ ʪʦʡ ʯʘʩ, ʷʢ ʽʥʰʽ ʧʨʘʮʶʶʪʴ ʚ ʛʨʫʧʘʭ ʘʙʦ ʟʘʡʤʘʶʪʴʩʷ ʦʥʣʘʡʥ. ʇʦʪʽʤ 

ʛʨʫʧʠ ʟʤʽʥʶʶʪʴ ʟʦʥʠ. ʅʘʧʨʠʢʣʘʜ, ʛʨʫʧʘ, ʷʢʘ ʧʨʘʮʶʚʘʣʘ ʟ ʫʯʠʪʝʣʝʤ, ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʩʧʽʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʽ ʛʨʫʧʦʚʠʤ ʧʨʦʝʢʪʘʤ. ʆʩʪʘʥʥʷ ʩʪʘʥʮʽʷ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ ï ʟʦʥʘ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ, ʜʝ 

ʰʢʦʣʷʨʽ ʟʘʡʤʘʶʪʴʩʷ ʟʘ ʢʦʤʧ'ʶʪʝʨʘʤʠ ʘʙʦ ʧʣʘʥʰʝʪʘʤʠ [10; 11]. 

ʇʨʠʢʣʘʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʫʯʥʽʚ ʥʘ ʪʘʢʠʭ ʩʪʘʥʮʽʷʭ ʨʦʟʛʣʷʥʫʪʦ ʚ ʪʘʙʣ. 1. ʋ ʥʽʡ 

ʧʝʨʝʣʽʯʝʥʦ ʚʠʜʠ ʨʦʙʦʪʠ ʫʯʥʽʚ ʫ ʛʨʫʧʘʭ ʥʘ ʫʨʦʢʘʭ ʭʽʤʽʾ ʚ 11 ʢʣʘʩʽ ʥʘ ʨʽʚʥʽ ʩʪʘʥʜʘʨʪʫ. 

ʋʯʥʽ ʥʝ ʤʦʞʫʪʴ ʚʠʪʨʘʯʘʪʠ ʥʘ ʨʦʙʦʪʫ ʩʪʽʣʴʢʠ ʯʘʩʫ, ʩʢʽʣʴʢʠ ʧʦʪʨʽʙʥʦ ʩʘʤʝ ʾʤ (ʥʘ ʢʦʞʥʫ 

ʩʪʘʥʮʽʶ ʚʽʜʚʝʜʝʥʦ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʭʚʠʣʠʥ); ʚʦʥʠ ʥʝ ʚʠʙʠʨʘʶʪʴ ʪʝʤʧ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. ɿʘʚʜʘʥʥʷ ʚ ʤʦʜʝʣʽ çʨʦʪʘʮʽʷ ʟʘ ʩʪʘʥʮʽʷʤʠè, ʥʘʩʘʤʧʝʨʝʜ, ʥʝ ʧʦʚʠʥʥʽ 

ʚʠʢʣʠʢʘʪʠ ʧʠʪʘʥʴ ʫ ʫʯʥʽʚ, ʪʦʤʫ ʚʦʥʠ ʯʽʪʢʦ ʬʦʨʤʫʣʶʶʪʴʩʷ: çʟʘʧʠʩʘʪʠ ʚ ʟʦʰʠʪʠè, 

çʧʦʨʽʚʥʷʪʠè, çʧʽʜʢʨʝʩʣʠʪʠè ʽ ʪ. ʜ. ɸʣʝ ʧʝʨʝʚʘʛʘ ʚʽʜʜʘʻʪʴʩʷ ʪʘʢʠʤ ʚʧʨʘʚʘʤ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʽʥʪʝʨʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʫʯʥʝʚʽ ʪʘ ʚʯʠʪʝʣʶ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ʎʝ ʝʣʝʢʪʨʦʥʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʟʘʚʜʘʥʥʷ, ʩʪʚʦʨʝʥʽ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ LearningApps. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʜʽʚ 

ʟʘʚʜʘʥʴ (ʚʽʢʪʦʨʠʥʘ ʟ ʚʠʙʦʨʦʤ ʚʽʜʧʦʚʽʜʽ, ʚʠʜʽʣʝʥʥʷ ʩʣʽʚ, ʨʦʟʧʦʜʽʣ ʧʦ ʛʨʫʧʘʭ, ʢʣʘʩʠʬʽʢʘʮʽʷ, 

ʢʨʦʩʚʦʨʜ, ʽʛʨʠ ʪʘ ʚʽʢʪʦʨʠʥʠ ʽ ʪ. ʜ.) ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʟʘʭʦʧʣʶʶʯʠʤ [12]. 

ʇʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʽ ʦʥ-ʣʘʡʥ ʥʘʚʯʘʥʥʷ, ʙʝʟʫʤʦʚʥʦ, ʥʘʜʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʘʢʪʠʚʥʽʰʦʛʦ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʣʽʧʰʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ. ʅʘʚʯʘʥʥʷ ʟʘ 

ʤʦʜʝʣʣʶ çʨʦʪʘʮʽʷ ʟʘ ʩʪʘʥʮʽʷʤʠè ʜʘʻ ʟʤʦʛʫ ʟʘʣʫʯʘʪʠ ʚʩʽʭ ʫʯʥʽʚ ʜʦ ʘʢʪʠʚʥʦʾ ʪʘ ʪʚʦʨʯʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʦʮʝʩʫ ʩʘʤʦʥʘʚʯʘʥʥʷ, ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ. ʋʯʥʽ ʥʘʚʯʘʶʪʴʩʷ ʩʧʽʣʢʫʚʘʪʠʩʷ, 

ʩʧʽʚʧʨʘʮʶʚʘʪʠ, ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ, ʚʽʜʩʪʦʶʚʘʪʠ ʩʚʦʶ ʧʦʟʠʮʽʶ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ʆʜʥʽʻʶ ʽʟ ʥʘʡʩʫʯʘʩʥʽʰʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʟ ʘʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢʦʾ ʚʞʝ ʧʝʨʝʚʽʨʝʥʘ ʟʘʨʫʙʽʞʥʠʤʠ ʧʝʜʘʛʦʛʘʤʠ, ʻ ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ. ɿʤʽʰʘʥʝ 

ʥʘʚʯʘʥʥʷ ī ʮʝ ʪʝʭʥʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷ, ʟʘ ʷʢʦʾ ʫʯʝʥʴ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ʥʘʚʯʘʻʪʴʩʷ ʷʢ ʯʝʨʝʟ 

ʦʥʣʘʡʥʦʚʽ ʟʘʩʦʙʠ, ʪʘʢ ʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʨʦʚʝʜʝʥʝ ʧʝʜʘʛʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʡ ʚʧʨʦʚʘʜʠʪʠ ʜʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʨʦʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ 

ʟʘʚʜʘʥʥʷ, ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʫʨʦʢʘʭ ʭʽʤʽʾ.  

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʠʯʝʨʧʫʻ ʚʩʽʭ ʘʩʧʝʢʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʰʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʙʘʯʘʻʤʦ ʫ ʟôʷʩʫʚʘʥʥʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʧʨʦʚʘʜʞʝʥʥʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʧʨʦʮʝʩ ʚʠʚʯʝʥʥʷ ʭʽʤʽʾ ʚ 

ʰʢʦʣʽ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. 
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ʊʘʙʣʠʮʷ 1. 

çʉʪʘʥʮʽʾè ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ  

çʆʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠè 

ˉ ʫʨʦʢʫ 

ʟʘ ʂʊʇ 
ʊʝʤʘ ʫʨʦʢʫ ʅʘʟʚʠ çʩʪʘʥʮʽʡè 

1 ʊʝʦʨʽʷ ʷʢ ʚʠʱʘ ʬʦʨʤʘ 

ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ. ʊʝʦʨʽʷ 

ʭʽʤʽʯʥʦʾ ʙʫʜʦʚʠ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 

ʆ.ʄ. ɹʫʪʣʝʨʦʚʘ. 

ɯʟʦʤʝʨʽʷ. 

ɯ. ʉʪʘʥʮʽʷ çʊʝʦʨʽʷè. ʇʝʨʝʛʣʷʜ ʥʘʚʯʘʣʴʥʦʛʦ 

ʚʽʜʝʦʨʦʣʠʢʫ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʩʪʚʦʨʝʥʦʾ ʚʯʠʪʝʣʝʤ 

ʧʨʝʟʝʥʪʘʮʽʾ. 

ɯɯ. ʉʪʘʥʮʽʷ çɯʟʦʤʝʨʽʷè. ʋʯʥʽ ʨʘʟʦʤ ʽʟ ʚʯʠʪʝʣʝʤ 

ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʘʣʛʦʨʠʪʤʦʤ ʩʢʣʘʜʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ 

ʬʦʨʤʫʣ ʽʟʦʤʝʨʽʚ. 

2 ɹʘʛʘʪʦʤʘʥʽʪʥʽʩʪʴ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʾʭ 

ʢʣʘʩʠʬʽʢʘʮʽʷ. 

ɯ. ʉʪʘʥʮʽʷ çʊʝʦʨʽʷè. ʇʝʨʝʛʣʷʜ ʥʘʚʯʘʣʴʥʦʛʦ 

ʚʽʜʝʦʨʦʣʠʢʫ çɹʘʛʘʪʦʤʘʥʽʪʥʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢè. 

ɯɯ. ʉʪʘʥʮʽʷ çʂʣʘʩʠʬʽʢʘʮʽʷ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢè. 

ʇʦʷʩʥʝʥʥʷ ʚʯʠʪʝʣʷ. 

ɯɯɯ. ʉʪʘʥʮʽʷ çɺʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷè. 

ʉʧʽʣʴʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʝʟʝʥʪʘʮʽʾ ʽʟ ʧʦʰʫʢʦʤ 

ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʧʦʩʪʘʚʣʝʥʽ ʥʘ ʢʘʨʪʦʯʢʘʭ ʟʘʧʠʪʘʥʥʷ. 

3 ʆʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʚ 

ʞʠʚʽʡ ʧʨʠʨʦʜʽ. ʈʽʚʥʽ 

ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

I. ʉʪʘʥʮʽʷ çʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢè. 

ʇʝʨʝʛʣʷʜ ʥʘʚʯʘʣʴʥʦʛʦ ʚʽʜʝʦʨʦʣʠʢʘ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ 

ʧʨʝʟʝʥʪʘʮʽʾ. 

ɯɯ. ʉʪʘʥʮʽʷ çʈʽʚʥʽ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʞʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚè. ʇʦʷʩʥʝʥʥʷ ʚʯʠʪʝʣʷ. 

9 ʆʭʦʨʦʥʘ ʜʦʚʢʽʣʣʷ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʴ ʧʽʜ ʯʘʩ 

ʧʝʨʝʨʦʙʢʠ 

ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʜʫʢʪʽʚ ʾʾ ʧʝʨʝʨʦʙʢʠ. 

I. ʉʪʘʥʮʽʷ çʅʘʮʽʦʥʘʣʴʥʽ ʪʘ ʤʽʞʥʘʨʦʜʥʽ ʝʢʦʣʦʛʽʯʥʽ 

ʩʪʘʥʜʘʨʪʠè. ʇʝʨʝʛʣʷʜ ʥʘʚʯʘʣʴʥʦʛʦ ʚʽʜʝʦʨʦʣʠʢʘ. 

II. ʉʪʘʥʮʽʷ çʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ ʛʘʟʫʚʘʪʠʭ 

ʚʠʢʠʜʽʚ ʫ ʘʪʤʦʩʬʝʨʫè. ʈʦʙʦʪʘ ʟ ʧʽʜʨʫʯʥʠʢʦʤ ʽ 

ʜʦʜʘʪʢʦʚʠʤ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

Iɯɯ. ʉʪʘʥʮʽʷ çʆʭʦʨʦʥʘ ˇʨʫʥʪʫ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ 

ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠè. ʈʦʙʦʪʘ ʟ ʧʽʜʨʫʯʥʠʢʦʤ ʽ 

ʜʦʜʘʪʢʦʚʠʤ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

ɯV. ʉʪʘʥʮʽʷ çɻʦʣʦʚʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽ ʰʘʭʪʥʠʭ ʚʦʜè. ʈʦʙʦʪʘ ʟ 

ʧʽʜʨʫʯʥʠʢʦʤ ʽ ʜʦʜʘʪʢʦʚʠʤ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

V. ʉʪʘʥʮʽʷ çʋʪʠʣʽʟʘʮʽʷ ʪʘ ʟʥʝʰʢʦʜʞʝʥʥʷ ʚʽʜʭʦʜʽʚè. 

ʇʦʷʩʥʝʥʥʷ ʚʯʠʪʝʣʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Bonk C. J. The handbook of blended learning environments: Global perspectives, local designs 

/ C. J. Bonk, C. R. Graham, ï San Francisco : Jossey-Bass / Pfeiffer, 2006. ï p. 5. 

2. Tomlinson B. Blended Learning in English Language Teaching: Course Design and 

Implementation [Text] / B. Tomlinson, C. Whittaker. ï British Council, 2013. ï 258 p. 

3. ɸʡʥʫʪʜʠʥʦʚʘ ʀ. ʅ. ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

(blended learning) ʧʨʠ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ ʚ ʚʫʟʝ / ʀ.ʅ. ɸʡʥʫʪʜʠʥʦʚʘ // 

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ çʆʙʱʝʩʪʚʦ: ʩʦʮʠʦʣʦʛʠʷ, ʧʩʠʭʦʣʦʛʠʷ, ʧʝʜʘʛʦʛʠʢʘè. ï ʂʨʘʩʥʦʜʘʨ: ʆʆʆ 

ʀʟʜʘʪ. ʜʦʤ ʍʆʈʉ, 2015. ï ɺr ʧ. 6. ï ʉ. 74-77. 

4. ɹʫʛʘʡʯʫʢ ʂ. ʄʦʜʝʣʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. / ʂʦʥʩʪʘʥʪʠʥ 

ɹʫʛʘʡʯʫʢ. // 20.06.2014. ïï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://e-lpro.blogspot.com/2014/06/blog-

post_3046.html. ʅʘʟʚʘ ʟ ʝʢʨʘʥʫ. ï ɼʘʪʘ ʟʚʝʨʝʥʝʥʥʷ. ï 5.12.2014. 

5. ʂʘʧʫʩʪʠʥ ʖ. ʀ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʯʝʪʘʥʠʷ 

ʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [ʊʝʢʩʪ]: 

ʘʚʪʦʨʝʬ. ʜʠʩ. é ʜ-ʨʘ ʧʝʜ. ʥʘʫʢ / ʖ.ʀ. ʂʘʧʫʩʪʠʥ. ï ʄ., 2007. ï 40 ʩ. 



ˍ̨̝̋̓̔́̌̎ ̠̐̉̓́̎̎ ̘̐̑̉̑̏̅̎̉̏-̘̩̍́̓̆̍́̓̉̎̏ ̨̏̒̃̓̉. 2017Ȣ Τυτ  

16 

6. ʂʠʨʚʘʩ ɺ. ɸ. çʇʝʨʝʚʸʨʥʫʪʦʝ ʦʙʫʯʝʥʠʝè ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ: ʨʦʣʴ ʧʝʜʘʛʦʛʘ / ɺ.ɸ. ʂʠʨʚʘʩ // ʂʘʜʨʦʚʳʡ 

ʧʦʪʝʥʮʠʘʣ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ: ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ : ʤʘʪʝʨʠʘʣʳ 

ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ., 17ï18 ʬʝʚʨ. 2016 ʛ. / ʍʘʨʴʢ. ʛʫʤʘʥʠʪʘʨ. ʫʥ-ʪ çʅʘʨ. ʫʢʨ. 

ʘʢʘʜ.è [ʠ ʜʨ.; ʨʝʜʢʦʣ.: ɺ.ʀ. ɸʩʪʘʭʦʚʘ (ʛʣ. ʨʝʜ.) ʠ ʜʨ.]. ï ʍʘʨʴʢʦʚ: [ʀʟʜ-ʚʦ ʅʋɸ], 2016. ï 

ʉ. 133-140. 

7. ʂʫʭʘʨʝʥʢʦ ɺ. ʅ. ʈʦʣʴ ʩʤʝʰʘʥʥʦʛʦ (ʛʠʙʨʠʜʥʦʛʦ) ʦʙʫʯʝʥʠʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 

ɺ. ʅ. ʂʫʭʘʨʝʥʢʦ // 22.06.2014 ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://kvn-e-

learning.blogspot.com/2014/06/blog-post_22.html. ï ʅʘʟʚʘ ʟ ʝʢʨʘʥʫ. ï ɼʘʪʘ ʟʚʝʨʝʥʝʥʥʷ.ï 

5.12.2014. 

8. ʃʽʩʝʮʴʢʠʡ ʂ. ɸ. ɿʤʽʰʘʥʽ ʽ ʪʨʘʜʠʮʽʡʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 

ʂ. ɸ. ʃʽʩʝʮʴʢʠʡ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ : http://confesp.fl.kpi.ua/ru/node/1156. 

9. ʅʘʚʯʘʥʥʷ ʚ ʰʢʦʣʽ + ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ = ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // 

ʇʨʦ.ʉʚʽʪ. ʎʝʥʪʨ ʽʥʥʦʚʘʮʽʡʥʦʾ ʦʩʚʽʪʠ : [ʩʘʡʪ]. ī ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.prosvitcenter.org/uk/navchannya-v-shkoli-onlayn-navchannya-zmi/ (21.01.18). ï 

ʅʘʟʚʘ ʟ ʝʢʨʘʥʫ. 

10. ʈʘʬʘʣʴʩʴʢʘ ʆ. ʆ. ʊʝʭʥʦʣʦʛʽʷ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʷʢ ʽʥʥʦʚʘʮʽʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʽ / 

ʆ. ʆ. ʈʘʬʘʣʴʩʴʢʘ // ʂʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʦʩʚʽʪʘ, ʥʘʫʢʘ, ʚʠʨʦʙʥʠʮʪʚʦ: 

ʅʘʫʢʦʚʠʡ ʞʫʨʥʘʣ. ʃʫʮʴʢ ï 2013.ï ˉ 11 ï ʉ. 128-133. 

11. ʉʝʤʝʥʦʚʘ ʀ. ʅ. ɼʠʜʘʢʪʠʯʝʩʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʵʣʝʢʪʨʦʥʥʦʛʦ, 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ / ʀ. ʅ. ʉʝʤʝʥʦʚʘ, ɸ.ɺ. ʉʣʝʧʫʭʠʥ // 

ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ. ï 2014. ï̄  8. ï ʉ. 68-74. 

12. ʉʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ: ʚʝʜʫʱʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʚʨʝʤʝʥʥʦʩʪʠ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://doc4web.ru/pedagogika/smeshannoe-

obuchenie-veduschie-obrazovatelnie-tehnologii-sovreme.html 

13. ʐʫʥʝʚʠʯ ɹ. ɯ. ʊʝʥʜʝʥʮʽʷ ʨʦʟʚʠʪʢʫ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

/ ɹ. ɯ. ʐʫʥʝʚʠʯ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè. ï ʃʴʚʽʚ : 

ɺʠʜʘʚʥʠʮʪʚʦ ʃʅʋ, 2009. ï ˉ 653. ï ʉ. 231-239. 

 

ɹʘʙʝʥʢʦ ɽ.ʄ. ɺʥʝʜʨʝʥʠʝ ʤʦʜʝʣʠ çʨʦʪʘʮʠʷ ʧʦ ʩʪʘʥʮʠʷʤè ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʭʠʤʠʠ. 

ʎʝʣʴ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ ʚʳʷʩʥʝʥʠʠ ʩʫʱʥʦʩʪʠ çʨʦʪʘʮʠʠ ʧʦ ʩʪʘʥʮʠʷʤè ʢʘʢ ʦʜʥʦʡ ʠʟ 

ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʚʥʝʜʨʝʥʠʷ ʥʘ 

ʫʨʦʢʘʭ ʭʠʤʠʠ. ʄʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ, 

ʦʙʦʙʱʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʚʳʷʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʚʦʜʦʚ 

ʠ ʧʨʦʚʝʜʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʜʫʱʝʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʩ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʕʪʦ ʪʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʫʯʝʥʠʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʫʯʠʪʩʷ ʢʘʢ ʯʝʨʝʟ ʦʥʣʘʡʥʦʚʳʝ 

ʩʨʝʜʩʪʚʘ, ʪʘʢ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʉʦʯʝʪʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʭʠʤʠʠ ʩʦʟʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʫʣʫʯʰʝʥʠʝ 

ʝʛʦ ʢʘʯʝʩʪʚʘ. ʆʙʫʯʝʥʠʝ ʧʦ ʤʦʜʝʣʠ çʨʦʪʘʮʠʷ ʧʦ ʩʪʘʥʮʠʷʤè ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʣʝʢʘʪʴ ʚʩʝʭ 

ʫʯʝʥʠʢʦʚ ʢ ʘʢʪʠʚʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʮʝʩʩʫ ʩʘʤʦʦʙʫʯʝʥʠʷ, 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ. ʐʢʦʣʴʥʠʢʠ ʫʯʘʪʩʷ ʦʙʱʘʪʴʩʷ, ʩʦʪʨʫʜʥʠʯʘʪʴ, ʢʨʠʪʠʯʝʩʢʠ ʤʳʩʣʠʪʴ, 

ʦʪʩʪʘʠʚʘʪʴ ʩʚʦʶ ʧʦʟʠʮʠʶ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪ ʚʩʝʭ ʘʩʧʝʢʪʦʚ 

ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʇʝʨʩʧʝʢʪʠʚʳ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʠʜʠʤ ʚ ʚʳʷʩʥʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʥʝʜʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ 

ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʭʠʤʠʠ ʚ ʰʢʦʣʝ ʠ ʩʨʘʚʥʝʥʠʝ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʝʭʥʦʣʦʛʠʷ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʨʦʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʤʦʜʝʣʴ çʨʦʪʘʮʠʷ ʧʦ 

ʩʪʘʥʮʠʷʤè, ʪʨʘʜʠʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ, ʦʙʫʯʝʥʠʝ ʚ ʛʨʫʧʧʘʭ. 
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Babenko O.M. The introduction of the çrotation by stationsè model in the Chemistry 

education process. 
The purpose of the article is to clarify the essence of çrotation by stationsè as one of the 

models of mixed training technology and to explore the possibility of its implementation in 

chemistry classes. The methods of the research were theoretical analysis of the literature, 

generalization and systematization of the revealed data for the formation and substantiation of the 

conclusions and the conduct of one's own pedagogical experiment. 

It is established that blended learning is the leading educational technology with the active 

use of information and communication technologies. This is a technology of learning, in which the 

student of the educational institution learns both through online means and using traditional forms 

of organization of the educational process. The combination of traditional and online teaching in 

chemistry classes creates opportunities for active involvement of students in the educational 

process, and its quality improves. 

Training on the model of çrotation by stationsè allows you to involve all students in active 

and creative learning activities, the process of self-study, self-realization. Students learn to 

communicate, cooperate, critically think, defend their position. 

The merits of the model çrotation by stationsè include the following: 

 effective use of working time in the lesson; 

 the opportunity to work out the training material comprehensively; 

 the timely identification of students who have difficulties in studying a particular educational 

material; 

 Individual approach to each student; 

 a change in the type of educational work, which makes fatigue and boredom impossible in the 

lesson; 

 Students are motivated to acquire knowledge independently, apply them, have the skills of 

teamwork, decision-making, complex problem solving, creative thinking, emotion management; 

 Priorities of using Internet resources change (focus on educational material, not on social 

network and games). 

The conducted research does not exhaust all aspects of introduction of technology of the 

mixed training in educational process. Prospects for further research are seen in elucidating the 

features of the introduction of various models of mixed learning in the process of studying chemistry 

in school and comparing their effectiveness. 

Key words: educational technologies, mixed training technology, information and 

communication technologies, rotational model, çrotation by stationsè model, traditional training, 

online learning, group learning. 
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ʄɽʊʆɼʀʏʅɯ ɿɸʉɸɼʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʂɽʁʉ-ʄɽʊʆɼʋ 

ʇɯɼ ʏɸʉ ɺʀɺʏɽʅʅʗ ʉʇɽʎɯɸʃɯɿɸʎɯɰ 

çʆʉʅʆɺʀ ɼʆʃɯʂɸʈʅʗʅʆɰ ɼʆʇʆʄʆɻʀè 

ʋ ʄɯɾʐʂɯʃʔʅʆʄʋ ʅɸɺʏɸʃʔʅʆ-ɺʀʈʆɹʅʀʏʆʄʋ ʂʆʄɹɯʅɸʊɯ 

 

ʋ ʩʪʘʪʪʽ ʟʨʦʙʣʝʥʘ ʩʧʨʦʙʘ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʡʩ-ʤʝʪʦʜʫ ʫ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʩʧʝʮʽʘʣʽʟʘʮʽʾ çʆʩʥʦʚʠ ʜʦʣʽʢʘʨʥʷʥʦʾ ʜʦʧʦʤʦʛʠè ʫ ʤʽʞʰʢʽʣʴʥʦʤʫ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʦʤʫ ʢʦʤʙʽʥʘʪʽ. ʆʧʠʩʘʥʘ ʢʦʨʦʪʢʘ ʽʩʪʦʨʽʷ ʤʝʪʦʜʫ ʪʘ ʝʪʘʧʠ ʨʦʙʦʪʠ ʥʘʜ 

ʢʝʡʩʦʤ. ɽʪʘʧʠ ʨʦʙʦʪʠ ʚʢʣʶʯʘʶʪʴ ʨʦʙʦʪʫ ʚʯʠʪʝʣʷ ʪʘ ʫʯʥʷ. ʆʧʠʩʘʥʦ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʢʝʡʩʽʚ: 
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ʢʝʡʩ-ʚʠʧʘʜʦʢ, ʢʝʡʩ-ʚʧʨʘʚʘ ʽ ʢʝʡʩ-ʩʠʪʫʘʮʽʷ. ʂʝʡʩ-ʚʠʧʘʜʦʢ ï ʮʝ ʢʦʨʦʪʢʠʡ ʢʝʡʩ, ʷʢʠʡ ʨʦʟʧʦʚʽʜʘʻ 

ʧʨʦ ʦʢʨʝʤʠʡ ʚʠʧʘʜʦʢ. ʁʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʣʝʢʮʽʾ, ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʧʝʚʥʫ ʽʜʝʶ ʘʙʦ ʧʽʜʥʷʪʠ ʧʠʪʘʥʥʷ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʘʥʠʡ ʢʝʡʩ ʤʦʞʥʘ 

ʧʨʦʯʠʪʘʪʠ ʜʫʞʝ ʰʚʠʜʢʦ ʽ ʪʦʤʫ ʫʯʥʷʤ ʥʝ ʪʨʝʙʘ ʛʦʪʫʚʘʪʠʩʷ ʚʜʦʤʘ. ʂʝʡʩ-ʚʧʨʘʚʘ ï ʥʘʜʘʻ 

ʫʯʥʶ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʟʜʦʙʫʪʽ ʥʘʚʠʯʢʠ. ʅʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʤ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ. ʂʝʡʩ-ʩʠʪʫʘʮʽʷ ï ʢʣʘʩʠʯʥʠʡ 

ʢʝʡʩ, ʱʦ ʚʠʤʘʛʘʻ ʚʽʜ ʫʯʥʷ ʘʥʘʣʽʟʫ ʩʠʪʫʘʮʽʾ. ɺ ʥʴʦʤʫ ʥʘʡʯʘʩʪʽʰʝ ʩʪʘʚʠʪʴʩʷ ʟʘʧʠʪʘʥʥʷ: 

çʏʦʤʫ ʩʠʪʫʘʮʽʷ ʥʘʙʫʣʘ ʪʘʢʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʷʢ ʩʪʘʥʦʚʠʱʝ ʤʦʞʥʘ ʚʠʧʨʘʚʠʪʠ?è. ʋ ʩʪʘʪʪʽ 

ʥʘʚʦʜʠʪʴʩʷ ʧʨʠʢʣʘʜ ʢʝʡʩ-ʤʝʪʦʜʫ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ: 

çɿʘʭʚʦʨʶʚʘʥʥʷ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠè. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʡʩ ï ʤʝʪʦʜʫ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʾ ʤʦʣʦʜʰʦʾ ʩʝʩʪʨʠ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʨʦʟʚʠʪʦʢ ʫʤʽʥʴ ʘʨʛʫʤʝʥʪʫʚʘʪʠ 

ʩʚʦʾ ʧʦʛʣʷʜʠ ʪʘ ʚʠʩʣʫʭʦʚʫʚʘʪʠ ʜʫʤʢʠ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʚ ʛʨʫʧʽ 

ʪʘ ʚʤʽʥʥʷ ʟʥʘʭʦʜʠʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʧʨʦʙʣʝʤʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʝʡʩ-ʤʝʪʦʜ, ʤʽʞʰʢʽʣʴʥʠʡ ʥʘʚʯʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʠʡ ʢʦʤʙʽʥʘʪ, ʤʦʣʦʜʰʘ 

ʤʝʜʠʯʥʘ ʩʝʩʪʨʘ, ʩʧʝʮʽʘʣʽʟʘʮʽʷ, ʜʦʣʽʢʘʨʥʷʥʘ ʜʦʧʦʤʦʛʘ, ʧʨʦʬʽʣʴʥʝ ʥʘʚʯʘʥʥʷ, ʧʨʘʢʪʠʯʥʘ 

ʥʘʚʠʯʢʠ, ʨʦʙʦʪʘ ʫ ʛʨʫʧʽ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʬʝʨʠ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʘʢʦʛʦ ʥʘʚʯʘʥʥʷ ʟʫʤʦʚʣʝʥʘ ʧʦʪʨʝʙʘʤʠ ʩʴʦʛʦʜʝʥʥʷ ï ʧʦʩʠʣʝʥʥʷʤ ʢʣʶʯʦʚʦʾ ʤʽʩʽʾ 

ʰʢʦʣʠ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ, ʩʪʚʦʨʝʥʥʷʤ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʪʘ ʥʘʚʯʘʪʠʩʷ ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʷ.  

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʰʢʦʣʽ ʚʠʚʯʘʣʠ ɸ. ɸʣʝʢʩʶʢ, ʅ. ɹʽʙʽʢ, ɸ. ɹʦʡʢʦ, 

ʉ. ɻʦʥʯʘʨʝʥʢʦ, ɯ. ʃʝʨʥʝʨ, ʖ. ʄʘʣʴʦʚʘʥʠʡ, ʆ. ʉʘʚʯʝʥʢʦ, ɹ. ʌʝʜʦʨʠʰʠʥ. ʉʫʪʥʽʩʪʴ ʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ï ʉ. ɺʦʣʴʷʥʩʴʢʘ, ʊ. ɿʘʭʘʨʦʚʘ, ʇ. ʃʝʨʥʝʨ, 

ʃ. ʃʠʧʦʚʘ, ɯ. ʃʽʢʘʨʯʫʢ, ɺ. ʆʛʥʝʚôʶʢ, ʖ. ʇʘʨʭʦʤʝʮʴ, ʄ. ʇʽʱʘʣʢʦʚʩʴʢʘ, ʃ. ʇʦʢʨʦʻʚʘ, 

ʇ. ʉʽʢʦʨʩʴʢʠʡ, ʅ. ʐʠʷʥ. ɸʣʝ ʥʝʜʦʩʪʘʥʴʦ ʨʦʙʽʪ, ʷʢʽ ʙ ʩʪʦʩʫʚʘʣʠʩʷ ʤʝʪʦʜʠʢʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʫ ʤʽʞʰʢʽʣʴʥʦʤʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʦʤʫ ʢʦʤʙʽʥʘʪʽ (ʄʅɺʂ). 

ʊʦʤʫ ʤʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ̒  ʨʦʟʢʨʠʪʪʷ ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʡʩ-ʤʝʪʦʜʫ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʫ ʄʅɺʂ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʚ 

ʟʜʽʡʩʥʝʥʥʽ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʻ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ 

ʧʦʯʘʪʢʦʚʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ ʧʦʪʨʝʙ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʦʨʽʻʥʪʘʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʩʪʫʧʥʦʩʪʽ, 

ʩʪʫʧʝʥʝʚʦʩʪʽ ʤʽʞ ʟʘʛʘʣʴʥʦʶ ʪʘ ʧʨʦʬʝʩʽʡʥʦʶ ʦʩʚʽʪʦʶ. ɺ ʮʠʭ ʧʠʪʘʥʥʷʭ ʚʝʣʠʢʫ ʜʦʧʦʤʦʛʫ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʤ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʘʤ ʥʘʜʘʶʪʴ ʤʽʞʰʢʽʣʴʥʽ ʥʘʚʯʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʽ ʢʦʤʙʽʥʘʪʠ 

(ʄʅɺʂ). ɸʜʞʝ, ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ʢʦʥʮʝʧʮʽʾ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʩʪʘʨʰʽʡ ʰʢʦʣʽ ʄʅɺʂ ï 

ʮʝ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʨʝʙʠ ʫʯʥʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

ʫ ʧʨʦʬʦʨʽʻʥʪʘʮʽʡʥʽʡ, ʜʦʧʨʦʬʝʩʽʡʥʽʡ ʪʘ ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ. ʆʜʥʠʤ ʽʟ ʚʠʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʫ ʄʅɺʂ ʻ ʩʧʝʮʽʘʣʽʟʘʮʽʷ çʆʩʥʦʚʠ ʜʦʣʽʢʘʨʥʷʥʦʾ ʜʦʧʦʤʦʛʠè.  

ʉʧʝʮʽʘʣʽʟʘʮʽʷ çʆʩʥʦʚʠ ʜʦʣʽʢʘʨʥʷʥʦʾ ʜʦʧʦʤʦʛʠè ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʧʦʛʣʠʙʠʪʠ ʪʘ 

ʨʦʟʰʠʨʠʪʠ ʟʤʽʩʪ ʰʢʽʣʴʥʠʭ ʧʨʦʬʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʭʠʣʽʚ 

ʫʯʥʽʚ, ʾʭ ʩʚʽʜʦʤʦʤʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʘʤʦʚʠʟʥʘʯʝʥʥʶ ʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʜʽʡʩʥʠʪʠ ʧʨʦʬʝʩʽʡʥʽ ʧʨʦʙʠ ʽ ʚʽʜʧʨʘʮʶʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ [5, ʩ. 237]. 

ɺʩʝ ʮʝ ʩʧʨʠʷʻ ʚʠʧʫʩʢʫ ʫʯʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʧʨʦʬʽʣʴʥʫ ʧʽʜʛʦʪʦʚʢʫ ʽ ʤʘʶʪʴ ʙʘʟʦʚʽ 

ʟʥʘʥʥʷ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʥʘʚʯʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʚʽʜʧʦʚʽʜʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ. ʅʘ 

ʫʨʦʢʘʭ ʟʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ çʆʩʥʦʚʠ ʜʦʣʽʢʘʨʥʷʥʦʾ ʜʦʧʦʤʦʛʠè ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʽ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ. 

ɼʦ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʥʘʣʝʞʘʪʴ: ʩʣʦʚʝʩʥʽ, ʥʘʦʯʥʽ ʡ ʧʨʘʢʪʠʯʥʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ. ɼʦ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʤʠ ʚʽʜʥʦʩʠʤʦ ʢʝʡʩ-ʤʝʪʦʜ. ʂʝʡʩ-ʤʝʪʦʜ (ʚʽʜ ʘʥʛʣ. ʩʘsʝ 
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studʫ ï ʚʠʚʯʝʥʥʷ ʩʠʪʫʘʮʽʾ), ʚʽʜʦʤʠʡ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʦʩʚʽʪʽ ʷʢ ʤʝʪʦʜ ʩʠʪʫʘʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ 

ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʘʭ. 

ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʢʝʡʩ-ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʝʢʦʥʦʤʽʢʠ ʪʘ ʙʽʟʥʝʩ-

ʥʘʫʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʝʡʩ-ʤʝʪʦʜʫ ʪʘʢʦʞ ʟʜʦʙʫʣʦ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʫ ʧʝʜʘʛʦʛʽʮʽ, ʤʝʜʠʮʠʥʽ, 

ʶʨʠʩʧʨʫʜʝʥʮʽʾ, ʤʘʪʝʤʘʪʠʮʽ, ʢʫʣʴʪʫʨʦʣʦʛʽʾ ʪʘ ʧʦʣʽʪʦʣʦʛʽʾ. 

ɹʘʪʴʢʽʚʱʠʥʦʶ ʢʝʡʩ-ʤʝʪʦʜʫ ʻ ʉʐɸ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚ ʥʘʚʯʘʣʴʥʽʡ ʩʠʩʪʝʤʽ 

ʉʐɸ ʨʦʟʧʦʯʘʣʦʩʴ ʱʝ ʥʘ ʧʦʯʘʪʢʫ XX ʩʪʦʣʽʪʪʷ ʚ ʛʘʣʫʟʽ ʧʨʘʚʘ ʪʘ ʤʝʜʠʮʠʥʠ. ʆʜʥʘʢ ʧʨʦʚʽʜʥʘ 

ʨʦʣʴ ʫ ʧʦʰʠʨʝʥʥʽ ʮʴʦʛʦ ʤʝʪʦʜʫ ʥʘʣʝʞʠʪʴ ɻʘʨʚʘʨʜʩʴʢʽʡ ʰʢʦʣʽ ʙʽʟʥʝʩʫ. ʅʘ ʧʦʯʘʪʢʫ 20-ʭ ʨʨ. 

ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʜʝʢʘʥ ɻʘʨʚʘʨʜʩʴʢʦʾ ʰʢʦʣʠ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʦʤ ʫ ɹʦʩʪʦʥʽ ɼʽʥ ɼʦʥʭʝʤ 

ʧʝʨʝʢʦʥʘʚ ʩʚʦʾʭ ʢʦʣʝʛ-ʚʠʢʣʘʜʘʯʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝʡ ʤʝʪʦʜ ʥʘ ʟʘʥʷʪʪʷʭ. 1921 ʨʦʢʫ ʫ 

ɻʘʨʚʘʨʜʩʴʢʽʡ ʰʢʦʣʽ ʙʽʟʥʝʩʫ ʙʫʣʦ ʚʠʜʘʥʦ ʧʝʨʰʠʡ ʟʙʽʨʥʠʢ ʢʝʡʩʽʚ. çʅʦʚʠʡè ʤʝʪʦʜ ʤʘʚ 

ʥʝʘʙʠʷʢʠʡ ʫʩʧʽʭ ʽ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʪʚʦʨʠʚʩʷ ʥʘ ʦʩʥʦʚʥʠʡ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ ʥʘ ʬʘʢʫʣʴʪʝʪʽ. 

ʅʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʩʭʝʤʦʶ, ʢʦʣʠ ʫʯʥʽ-ʧʨʘʢʪʠʢʠ ʧʨʦʧʦʥʫʚʘʣʠ ʢʦʥʢʨʝʪʥʫ ʩʠʪʫʘʮʽʶ 

(ʧʨʦʙʣʝʤʫ), ʘ ʧʦʪʽʤ ʨʦʙʠʣʠ ʘʥʘʣʽʟ ʧʨʦʙʣʝʤʠ ʪʘ ʥʘʜʘʚʘʣʠ ʚʽʜʧʦʚʽʜʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ʂʝʡʩ-ʤʝʪʦʜ ʘʙʦ ʤʝʪʦʜ ʩʠʪʫʘʮʽʡʥʠʭ ʚʧʨʘʚ ʻ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ ʜʘʻ 

ʟʤʦʛʫ ʥʘʙʣʠʟʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʜʦ ʨʝʘʣʴʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʝʮʽʘʣʽʩʪʽʚ. ɺʽʥ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʚʠʥʘʭʽʜʣʠʚʦʩʪʽ, ʚʤʽʥʥʶ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʨʦʟʚʠʚʘʻ ʟʜʽʙʥʦʩʪʽ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ 

ʽ ʜʽʘʛʥʦʩʪʠʢʫ ʧʨʦʙʣʝʤ, ʩʧʽʣʢʫʚʘʪʠʩʷ ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ [6, ʩ.176]. 

ɻʘʨʚʘʨʜʩʴʢʘ ʰʢʦʣʘ ʙʽʟʥʝʩʫ ʧʦʜʘʻ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʢʝʡʩ-ʤʝʪʦʜʫ: ñʄʝʪʦʜ ʥʘʚʯʘʥʥʷ, ʟʘ 

ʷʢʠʤ ʩʪʫʜʝʥʪʠ ʪʘ ʚʠʢʣʘʜʘʯʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʦʙʛʦʚʦʨʝʥʥʽ ʜʽʣʦʚʠʭ ʩʠʪʫʘʮʽʡ 

ʪʘ ʟʘʜʘʯ. ʎʽ ʢʝʡʩʠ, ʟʘʟʚʠʯʘʡ, ʧʽʜʛʦʪʦʚʣʝʥʽ ʚ ʧʠʩʴʤʦʚʽʡ ʬʦʨʤʽ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʽ, ʚʠʭʦʜʷʯʠ ʟ 

ʜʦʩʚʽʜʫ ʨʝʘʣʴʥʠʭ ʣʶʜʝʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʩʬʝʨʽ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ, ʯʠʪʘʶʪʴʩʷ, ʚʠʚʯʘʶʪʴʩʷ ʪʘ 

ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʩʪʫʜʝʥʪʘʤʠ. ɺʦʥʠ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʙʝʩʽʜʠ, ʜʠʩʢʫʩʽʾ ʚ ʛʨʫʧʽ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ. ʊʦʤʫ ʢʝʡʩ-ʤʝʪʦʜ ʻ ʦʜʥʦʯʘʩʥʦ ʽ ʦʩʦʙʣʠʚʠʤ ʚʠʜʦʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʽ ʦʩʦʙʣʠʚʠʤ ʩʧʦʩʦʙʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ʂʝʡʩ ï ʮʝ ʧʦʜʽʾ, ʷʢʽ ʨʝʘʣʴʥʦ ʚʽʜʙʫʣʠʩʷ ʚ ʧʝʚʥʽʡ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ ʽ ʷʢʽ ʘʚʪʦʨ ʦʧʠʩʘʚ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʩʧʨʦʚʦʢʫʚʘʪʠ ʜʠʩʢʫʩʽʶ ʚ ʥʘʚʯʘʣʴʥʽʡ ʘʫʜʠʪʦʨʽʾ, ʧʽʜʰʪʦʚʭʥʫʪʠ ʫʯʥʽʚ ʜʦ 

ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʩʠʪʫʘʮʽʾ, ʜʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʪʫʘʮʽʡʥʘ ʚʧʨʘʚʘ ʘʙʦ ʢʝʡʩ ï ʮʝ ʦʧʠʩ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʧʝʜʘʛʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ: 

¶ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʪʝʤʫ, ʨʦʟʚʠʥʫʪʠ ʫʷʚʣʝʥʥʷ; 

¶ ʦʪʨʠʤʘʪʠ ʛʨʫʥʪ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʝʦʨʽʾ, ʜʦʩʣʽʜʞʝʥʥʷ ʽʜʝʡ, ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟ; 

¶ ʧʨʦʙʫʜʠʪʠ ʽʥʪʝʨʝʩ, ʧʽʜʽʛʨʽʪʠ ʮʽʢʘʚʽʩʪʴ, ʟʘʦʭʦʪʠʪʠ ʤʠʩʣʝʥʥʷ ʪʘ ʜʠʩʢʫʩʽʶ; 

¶ ʦʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʧʦʛʣʠʙʠʪʠ ʟʥʘʥʥʷ; ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʧʦʛʣʷʜʘʭ; 

¶ ʨʦʟʚʠʥʫʪʠ ʽ ʟʘʩʪʦʩʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʝ ʽ ʩʪʨʘʪʝʛʽʯʥʝ ʤʠʩʣʝʥʥʷ, ʚʤʽʥʥʷ ʚʠʨʽʰʫʚʘʪʠ 

ʧʨʦʙʣʝʤʠ ʽ ʨʦʙʠʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʚʠʩʥʦʚʢʠ, ʨʦʟʚʠʥʫʪʠ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʥʘʚʠʯʢʠ; 

¶ ʧʦʻʜʥʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʨʝʘʣʽʷʤʠ ʞʠʪʪʷ, ʧʝʨʝʪʚʦʨʠʪʠ ʘʙʩʪʨʘʢʪʥʽ ʟʥʘʥʥʷ ʫ 
ʮʽʥʥʦʩʪʽ ʽ ʚʤʽʥʥʷ ʫʯʥʷ. 

ʈʦʙʦʪʘ ʥʘʜ ʢʝʡʩʦʤ ʤʘʻ ʪʘʢʽ ʝʪʘʧʠ (ʊʘʙʣʠʮʷ 1). 

ʋʯʝʥʴ, ʷʢʠʡ ʛʦʪʫʻʪʴʩʷ ʜʦ ʦʙʛʦʚʦʨʝʥʥʷ ʢʝʡʩʫ ʚ ʢʣʘʩʽ ʤʘʻ ʚʠʚʯʠʪʠ ʬʘʢʪʠ, ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ ʟ ʜʘʥʠʭ ʬʘʢʪʽʚ, ʦʮʽʥʠʪʠ ʘʣʴʪʝʨʥʘʪʠʚʠ ʜʽʡ ʚ ʜʘʥʽʡ ʩʠʪʫʘʮʽʾ ʽ ʟʨʦʙʠʪʠ ʚʠʙʽʨ ʥʘ 

ʢʦʨʠʩʪʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʣʘʥʫ ʜʽʡ. ɹʽʣʴʰ ʪʦʛʦ, ʩʪʘʨʰʦʢʣʘʩʥʠʢ ʤʘʻ ʙʫʪʠ ʛʦʪʦʚʠʤ ʧʨʝʜʩʪʘʚʠʪʠ 

ʩʚʦʾ ʜʫʤʢʠ ʧʽʜ ʯʘʩ ʦʙʛʦʚʦʨʝʥʥʷ ʚ ʢʣʘʩʽ, ʚʽʜʩʪʦʷʪʠ ʩʚʦʾ ʧʦʛʣʷʜʠ ʽ, ʚ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʧʝʨʝʛʣʷʥʫʪʠ ʧʦʯʘʪʢʦʚʝ ʨʽʰʝʥʥʷ. ʋʯʝʥʴ ʤʘʻ ʫʩʚʽʜʦʤʣʶʚʘʪʠ, ʱʦ ʢʦʨʠʩʪʴ ʚʽʜ ʢʝʡʩʫ ʚʽʥ ʤʦʞʝ 

ʦʪʨʠʤʘʪʠ ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʽʥ ʙʫʜʝ ʙʨʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʜʠʩʢʫʩʽʾ [3, ʩ. 12-16]. 

¶ ɸʥʘʪʦʤʽʷ ʢʝʡʩʫ. 

¶ ʉʝʨʝʜʦʚʠʱʝ: ʜʝ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦʜʽʾ ʚ ʢʝʡʩʽ. 

¶ ʊʝʤʘ: ʧʨʦ ʱʦ ʡʜʝ ʤʦʚʘ ʫ ʢʝʡʩʽ. 

¶ ʇʠʪʘʥʥʷ: ʷʢʽ ʧʽʜʥʽʤʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʫ ʢʝʡʩʽ. 

¶ ɼʘʥʽ: ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦʜʘʻʪʴʩʷ ʫ ʢʝʡʩʽ. 
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¶ ʈʦʟʚôʷʟʦʢ ʢʝʡʩʘ: ʷʢʠʡ ʚʠʤʘʛʘʻʪʴʩʷ ʩʪʠʣʴ ʤʠʩʣʝʥʥʷ (ʜʝʜʫʢʪʠʚʥʠʡ ï ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʦʨʽʾ, ʽʥʜʫʢʪʠʚʥʠʡ ï ʩʪʚʦʨʝʥʥʷ ʪʝʦʨʽʾ, ʢʦʥʚʝʨʛʝʥʪʥʠʡ -ʘʥʘʣʽʪʠʯʥʠʡ, ʜʠʚʝʨʛʝʥʪʥʠʡ ï ʪʚʦʨʯʠʡ). 

¶ ɸʥʘʣʽʟ ʢʝʡʩʘ:ʨʝʟʫʣʴʪʘʪ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʜʦʩʷʛʥʫʪʠ (ʟʘʢʨʠʪʠʡ ʢʝʡʩ ï ̒ ʜʠʥʘ ʚʽʜʧʦʚʽʜʴ, 

ʚʽʜʢʨʠʪʠʡ ï ʢʽʣʴʢʘ ʤʦʞʣʠʚʠʭ ʚʽʜʧʦʚʽʜʝʡ). 

¶ ʏʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ (ʤʘʣʦ ʯʘʩʫ, ʙʘʛʘʪʦ ʯʘʩʫ). 

ʊʘʙʣʠʮʷ 1. 

ɽʪʘʧʠ ʨʦʙʦʪʠ ʥʘʜ ʢʝʡʩʦʤ 

ɽʪʘʧʠ ʨʦʙʦʪʠ ɼʽʷʣʴʥʽʩʪʴ ʫʯʠʪʝʣʷ ɼʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ 

ɼʦ ʟʘʥʷʪʪʷ ʇʽʜʙʠʨʘʻ ʢʝʡʩ. ɺʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʽ 

ʜʦʧʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ. ʈʦʟʨʦʙʣʷʻ 

ʩʮʝʥʘʨʽʡ ʟʘʥʷʪʪʷ. 

ʆʜʝʨʞʫʻ ʢʝʡʩ ʽ ʩʧʠʩʦʢ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ɯʥʜʠʚʽʜʫʘʣʴʥʦ ʛʦʪʫʻʪʴʩʷ ʜʦ ʟʘʥʷʪʪʷ 

ʇʽʜ ʯʘʩ 

ʟʘʥʷʪʪʷ 

ʆʨʛʘʥʽʟʦʚʫʻ ʧʦʧʝʨʝʜʥʻ 

ʦʙʛʦʚʦʨʝʥʥʷ ʢʝʡʩʘ. ʇʦʜʽʣʷʻ ʛʨʫʧʫ 

ʥʘ ʧʽʜʛʨʫʧʠ. ʂʝʨʫʻ ʦʙʛʦʚʦʨʝʥʥʷʤ 

ʢʝʡʩʘ 

ʉʪʘʚʠʪʴ ʟʘʧʠʪʘʥʥʷ, ʱʦ 

ʧʦʛʣʠʙʣʶʶʪʴ ʨʦʟʫʤʽʥʥʷ ʢʝʡʩʘ ʽ 

ʧʨʦʙʣʝʤʠ. ʈʦʟʨʦʙʣʷʻ ʚʘʨʽʘʥʪʠ 

ʨʽʰʝʥʴ. ɹʝʨʝ ʫʯʘʩʪʴ ʫ ʧʨʠʡʥʷʪʪʽ 

ʨʽʰʝʥʴ. 

ʇʽʩʣʷ ʟʘʥʷʪʪʷ ʆʮʽʥʶʻ ʨʦʙʦʪʫ ʫʯʥʽʚ. ʆʮʽʥʶʻ 

ʧʨʠʡʥʷʪʽ ʨʽʰʝʥʥʷ ʽ ʧʦʩʪʘʚʣʝʥʽ 

ʟʘʧʠʪʘʥʥʷ. 

ʉʢʣʘʜʘʻ ʧʠʩʴʤʦʚʠʡ ʟʚʽʪ ʧʨʦ ʟʘʥʷʪʪʷ 

ʟ ʜʘʥʦʾ ʪʝʤʠ. 

  

ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʝʡʩʫ ʻ: 

ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʢʝʡʩʽʚ: ʢʝʡʩ-ʚʠʧʘʜʦʢ, ʢʝʡʩ-ʚʧʨʘʚʘ ʽ ʢʝʡʩ-ʩʠʪʫʘʮʽʷ. 

ʂʝʡʩ-ʚʠʧʘʜʦʢ ï ʮʝ ʢʦʨʦʪʢʠʡ ʢʝʡʩ, ʷʢʠʡ ʨʦʟʧʦʚʽʜʘʻ ʧʨʦ ʦʢʨʝʤʠʡ ʚʠʧʘʜʦʢ. ʁʦʛʦ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʣʝʢʮʽʾ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʧʝʚʥʫ ʽʜʝʶ ʘʙʦ ʧʽʜʥʷʪʠ 

ʧʠʪʘʥʥʷ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʘʥʠʡ ʢʝʡʩ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ ʜʫʞʝ ʰʚʠʜʢʦ ʽ ʪʦʤʫ ʫʯʥʷʤ ʥʝ ʪʨʝʙʘ 

ʛʦʪʫʚʘʪʠʩʷ ʚʜʦʤʘ. 

ʂʝʡʩ-ʚʧʨʘʚʘ ï ʥʘʜʘʻ ʫʯʥʶ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʟʜʦʙʫʪʽ ʥʘʚʠʯʢʠ. 

ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʤ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ. 

ʂʝʡʩ-ʩʠʪʫʘʮʽʷ ï ʢʣʘʩʠʯʥʠʡ ʢʝʡʩ, ʱʦ ʚʠʤʘʛʘʻ ʚʽʜ ʫʯʥʷ ʘʥʘʣʽʟʫ ʩʠʪʫʘʮʽʾ. ɺ ʥʴʦʤʫ 

ʥʘʡʯʘʩʪʽʰʝ ʩʪʘʚʠʪʴʩʷ ʟʘʧʠʪʘʥʥʷ: çʏʦʤʫ ʩʠʪʫʘʮʽʷ ʥʘʙʫʣʘ ʪʘʢʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʷʢ ʩʪʘʥʦʚʠʱʝ 

ʤʦʞʥʘ ʚʠʧʨʘʚʠʪʠ?è. 

ʂʝʡʩ-ʩʠʪʫʘʮʽʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʤʘʛʘʻ ʯʠʤʘʣʦ ʯʘʩʫ ʜʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ, ʪʦʤʫ ʟ ʤʝʪʦʶ 

ʝʢʦʥʦʤʽʾ ʯʘʩʫ ʙʘʞʘʥʘ ʧʦʧʝʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ ʚʜʦʤʘ [1]. 

ʉʭʝʤʘ ʨʦʙʦʪʠ ʥʘʜ ʢʝʡʩʦʤ-ʩʠʪʫʘʮʽʻʶ: 

1. ɸʥʘʣʽʟ ï ʧʦʰʫʢ ʧʨʠʯʠʥ ʧʦʷʚʠ ʩʠʤʧʪʦʤʽʚ. 

2. ɺʠʷʚʣʝʥʥʷ ʩʧʨʘʚʞʥʴʦʾ ʧʨʠʯʠʥʠ. 

3. ʇʦʰʫʢ ʚʘʨʽʘʥʪʽʚ ʨʽʰʝʥʥʷ. 

4. ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. 

5. ʈʝʘʣʽʟʘʮʽʷ. 

6. ʂʦʥʪʨʦʣʴ. 

ɿʚʠʯʘʡʥʦ, ʢʝʡʩ-ʤʝʪʦʜ ʥʝ ʧʨʠʥʝʩʝ ʢʦʨʠʩʪʽ, ʷʢʱʦ ʡʦʛʦ ʚʽʜʽʨʚʘʪʠ ʚʽʜ ʨʝʰʪʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ɺʽʥ ʤʘʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʘʨʘʣʝʣʴʥʦ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʚʯʘʥʥʷ. ʇʠʪʘʥʥʷ, ʷʢʝ 

ʟʘʢʦʥʦʤʽʨʥʦ ʧʦʩʪʘʻ ʧʝʨʝʜ ʚʯʠʪʝʣʝʤ, ʢʦʣʠ ʨʽʰʝʥʥʷ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʡʩ-ʤʝʪʦʜʫ ʥʘ 

ʟʘʥʷʪʪʷʭ ʚʞʝ ʧʨʠʡʥʷʪʦ, ʮʝ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʯʠ ʽʩʥʫʻ ʦʙôʻʢʪʠʚʥʠʡ ʢʨʠʪʠʯʥʠʡ ʤʽʥʽʤʫʤ (ʘʙʦ 

ʤʘʢʩʠʤʫʤ) ʢʝʡʩʽʚ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʮʽʣʽʩʥʽʩʪʴ ʢʫʨʩʫ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʮʽʣʝʡ. ʇʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʡʩ-ʤʝʪʦʜʫ ʥʘʚʯʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʝʚʥʠʭ ʧʨʘʚʠʣ 

ʩʢʣʘʜʘʥʥʷ ʢʝʡʩʘ, ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʟ ʢʝʡʩʦʤ ʫ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ, 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʨʘʚʠʣ ʨʦʙʦʪʠ ʥʘʜ ʢʝʡʩʦʤ ʫ ʛʨʫʧʽ ʽ, ʢʨʽʤ ʪʦʛʦ, ʩʣʽʜ ʧʨʘʚʠʣʴʥʦ 

ʚʠʟʥʘʯʠʪʠ ʨʦʣʴ ʚʯʠʪʝʣʷ, ʦʩʢʽʣʴʢʠ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʡʩ-ʤʝʪʦʜʫ ʨʦʣʴ ʚʯʠʪʝʣʷ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ. 

ʇʨʘʚʠʣʘ ʩʪʚʦʨʝʥʥʷ ʢʝʡʩʘ: 
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ï ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʽʷ ʽ ʜʽʶʯʽ ʘʢʪʦʨʠ, ʧʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʜʘʪʠ ʾʭʥʽʡ ʦʧʠʩ ï ʥʘʧʨʠʢʣʘʜ, ʱʦ 

ʨʦʙʠʪʴ ʧʝʚʥʘ ʣʶʜʠʥʘ, ʫ ʥʝʾ ʻ ʪʘʢʽ ʜʦʩʪʦʾʥʩʪʚʘ, ʪʘʢʽ-ʪʦ ʥʝʜʦʣʽʢʠ; 

ï ʦʧʠʩʫʻʪʴʩʷ ʩʠʪʫʘʮʽʷ (ʩʠʤʧʪʦʤʠ); 

ï ʚʢʘʟʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ ʘʥʪʫʨʘʞʫ [8]. 

ʂʦʣʠ ʩʢʣʘʜʝʥʘ ʩʭʝʤʘ ʢʝʡʩʘ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʤʝʪʦʜʠʯʥʫ ʤʝʪʫ, ʱʦ ʩʪʘʥʝ ʡʦʛʦ 

ʚʽʩʩʶ. 

ʄʝʪʦʜʠʯʥʦʶ ʤʝʪʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʝʡʩ-ʤʝʪʦʜʫ ʤʦʞʝ ʙʫʪʠ ʡ ʽʣʶʩʪʨʘʮʽʷ ʜʦ ʪʝʦʨʽʾ, ʽ 

ʯʠʩʪʦ ʧʨʘʢʪʠʯʥʘ ʩʠʪʫʘʮʽʷ, ʽ ʾʭʥʻ ʧʦʻʜʥʘʥʥʷ. ʆʜʥʘʢ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʤʝʪʘ ʤʘʻ ʙʫʪʠ 

ʚʘʛʦʤʦʶ, ʱʦʙ ʨʦʙʦʪʘ ʟ ʢʝʡʩʦʤ ʟʘʮʽʢʘʚʠʣʘ ʫʯʥʽʚ. ʎʴʦʤʫ ʩʧʨʠʷʪʠʤʝ ʥʘʧʨʫʞʝʥʽʩʪʴ ʩʠʪʫʘʮʽʾ, 

ʦʧʠʩʘʥʦʾ ʚ ʢʝʡʩʽ, ʢʦʥʬʣʽʢʪ, ʥʘʚʽʪʴ ʜʨʘʤʘʪʠʯʥʽʩʪʴ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʧʨʠʡʥʷʪʪʷ ʰʚʠʜʢʠʭ ʨʽʰʝʥʴ. 

ʆʪʞʝ, ʟʤʽʩʪ ʢʝʡʩʘ ʧʦʚʠʥʝʥ ʚʽʜʦʙʨʘʞʘʪʠ ʥʘʚʯʘʣʴʥʽ ʮʽʣʽ. ʂʝʡʩ ʤʦʞʝ ʙʫʪʠ ʢʦʨʦʪʢʠʤ ʯʠ 

ʜʦʚʛʠʤ, ʤʦʞʝ ʚʠʢʣʘʜʘʪʠʩʷ ʢʦʥʢʨʝʪʥʦ ʘʙʦ ʫʟʘʛʘʣʴʥʝʥʦ. ʉʣʽʜ ʫʪʨʠʤʫʚʘʪʠʩʷ ʚʽʜ ʥʘʜʤʽʨʥʦ 

ʥʘʩʠʯʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʝ ʤʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʪʝʤʠ, ʱʦ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ. ʋ ʮʽʣʦʤʫ ʢʝʡʩ ʤʘʻ ʤʽʩʪʠʪʠ ʜʦʟʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʜʦʟʚʦʣʷʣʘ ʙ ʩʪʫʜʝʥʪʘʤ 

ʰʚʠʜʢʦ ʟʨʦʟʫʤʽʪʠ ʩʫʪʴ ʧʨʦʙʣʝʤʠ ʪʘ ʥʘʜʘʚʘʣʘ ʙ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʾʾ ʚʠʨʽʰʝʥʥʷ. 

ʂʝʡʩʠ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʥʘʜʪʦ ʚʝʣʠʢʠʤʠ. ʆʙôʻʤʥʽ ʢʝʡʩʠ ʙʽʣʴʰʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ 

ʧʽʜʩʫʤʢʦʚʠʭ ʟʘʥʷʪʴ, ʜʣʷ ʧʦʪʦʯʥʠʭ ʟʘʥʷʪʴ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʚʝʣʠʢʽ. ʇʨʘʢʪʠʢʘ 

ʧʦʢʘʟʫʻ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʦʙʩʷʛ ʢʝʡʩʘ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 20 ʩʪʦʨʽʥʦʢ [7, ʩ. 56]. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʢʝʡʩ-ʤʝʪʦʜʫ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ: 

çɿʘʭʚʦʨʶʚʘʥʥʷ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠè. 

ɯʩʪʦʨʽʷ ʭʚʦʨʦʙʠ: ʍʚʦʨʦʛʦ 45 ʨʦʢʽʚ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʤʽʩʷʮʷ ʪʫʨʙʫʚʘʚ ʙʽʣʴ ʚ 

ʝʧʽʛʘʩʪʨʘʣʴʥʽʡ ʜʽʣʷʥʮʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʩʠʤʧʪʦʤʠ ʜʦ ʣʽʢʘʨʷ ʥʝ ʟʚʝʨʪʘʚʩʷ. ʉʢʘʨʞʠʪʴʩʷ ʥʘ 

ʢʠʥʜʞʘʣʴʥʠʡ ʙʽʣʴ ʚ ʜʽʣʷʥʮʽ ʞʠʚʦʪʘ, ʷʢʠʡ ʧʦʩʠʣʶʻʪʴʩʷ ʧʨʠ ʟʤʽʥʽ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ [4, ʩ. 157].  

ɺʠʩʥʦʚʦʢ ʤʝʜʠʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ: ʭʚʦʨʠʡ ʙʣʽʜʠʡ, ʭʦʣʦʜʥʠʡ ʧʽʪ, ʷʟʠʢ ʩʫʭʠʡ, ʞʠʚʽʪ 

ʥʘʧʨʫʞʝʥʠʡ, ʚ ʘʢʪʽ ʜʠʭʘʥʥʷ ʥʝ ʧʨʠʡʤʘʻ. 

ʇʠʪʘʥʥʷ: 

1. ʗʢ ʚʠ ʜʫʤʘʻʪʝ, ʱʦ ʻ ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʘʮʽʻʥʪʘ? 

2. ʗʢʘ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʘ ʣʽʢʘʨʩʴʢʘ ʪʘʢʪʠʢʘ ʤʝʜʩʝʩʪʨʠ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ [2, ʩ. 349]? 

ʇʽʜ ʯʘʩ ʨʦʟʚôʷʟʘʥʥʷ ʢʝʡʩʘ ʫʯʝʥʴ ʥʝ ʪʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ, ʘʣʝ ʡ ʚʠʷʚʣʷʻ 

ʩʚʦʾ ʦʩʦʙʠʩʪʽ ʷʢʦʩʪʽ, ʟʦʢʨʝʤʘ ʫʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʛʨʫʧʽ, ʘ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʻ ʨʽʚʝʥʴ ʙʘʯʝʥʥʷ 

ʩʠʪʫʘʮʽʾ ʪʘ ʨʽʚʝʥʴ ʚʦʣʦʜʽʥʥʷ ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ. ʇʨʠʯʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ, ʭʪʦ 

ʥʘʚʯʘʻʪʴʩʷ ʟʘ ʮʽʻʶ ʤʝʪʦʜʠʢʦʶ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ 

ʢʽʣʴʢʽʩʥʠʡ ʽ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʫʯʘʩʥʠʢʽʚ, ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʧʽʜʛʨʫʧʠ, ʾʾ ʨʦʟʤʽʱʝʥʥʷ, 

ʟʘʛʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʘʢʪʠʚʥʽʰʘ ʢʝʡʩʦʤ, ʦʨʛʘʥʽʟʘʮʽʷ ʦʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʽʜʚʝʜʝʥʥʷ 

ʧʽʜʩʫʤʢʽʚ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʡʩ ï ʤʝʪʦʜʫ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʾ ʤʦʣʦʜʰʦʾ ʩʝʩʪʨʠ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʨʦʟʚʠʪʦʢ ʫʤʽʥʴ ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʩʚʦʾ 

ʧʦʛʣʷʜʠ ʪʘ ʚʠʩʣʫʭʦʚʫʚʘʪʠ ʜʫʤʢʠ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʚ ʛʨʫʧʽ ʪʘ 

ʚʤʽʥʥʷ ʟʥʘʭʦʜʠʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʧʨʦʙʣʝʤʠ. 
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ʄʠʨʦʥʝʮ ʃ.ʇ., ʃʠʪʚʠʥʝʥʢʦ ɸ.ɺ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʝʡʩ-

ʤʝʪʦʜʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ çʆʩʥʦʚʳ ʜʦʚʨʘʯʝʙʥʦʡ ʧʦʤʦʱʠè ʚ ʤʝʞʰʢʦʣʴʥʳʭ 

ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʦʤʙʠʥʘʪʘʭ. 

ɺ ʩʪʘʪʴʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʝʡʩ-ʤʝʪʦʜʘ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʩʧʝʮʠʘʣʠʟʘʮʠʠ çʆʩʥʦʚʳ ʜʦʚʨʘʯʝʙʥʦʡ ʧʦʤʦʱʠè ʚ ʤʝʞʰʢʦʣʴʥʦʤ 

ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʢʦʤʙʠʥʘʪʝ. ʆʧʠʩʘʥʥʘʷ ʢʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʤʝʪʦʜʘ ʠ ʵʪʘʧʳ 

ʨʘʙʦʪʳ ʥʘʜ ʢʝʡʩʦʤ. ʕʪʘʧʳ ʨʘʙʦʪʳ ʚʢʣʶʯʘʶʪ ʨʘʙʦʪʫ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʘ. ʆʧʠʩʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʢʝʡʩʦʚ: ʢʝʡʩ-ʩʣʫʯʘʡ, ʢʝʡʩ-ʫʧʨʘʞʥʝʥʠʝ ʠ ʢʝʡʩ-ʩʠʪʫʘʮʠʷ. ʂʝʡʩ-ʩʣʫʯʘʡ ï ʵʪʦ 

ʢʦʨʦʪʢʠʡ ʢʝʡʩ, ʢʦʪʦʨʳʡ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ. ɽʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦ ʚʨʝʤʷ 

ʣʝʢʮʠʠ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʜʝʶ ʠʣʠ ʧʦʜʥʷʪʴ ʚʦʧʨʦʩ ʜʣʷ 

ʦʙʩʫʞʜʝʥʠʷ. ɼʘʥʥʳʡ ʢʝʡʩ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʦʯʝʥʴ ʙʳʩʪʨʦ ʠ ʧʦʵʪʦʤʫ ʫʯʝʥʠʢʘʤ ʥʝ ʥʘʜʦ 

ʛʦʪʦʚʠʪʴʩʷ ʜʦʤʘ. ʂʝʡʩ-ʫʧʨʘʞʥʝʥʠʝ ï ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʯʝʥʠʢʫ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʠʪʴ ʥʘ 

ʧʨʘʢʪʠʢʝ ʧʦʣʫʯʝʥʥʳʝ ʥʘʚʳʢʠ. ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʤ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ. ʂʝʡʩ-ʩʠʪʫʘʮʠʷ ï ʢʣʘʩʩʠʯʝʩʢʠʡ ʢʝʡʩ, ʪʨʝʙʫʝʪ ʦʪ ʫʯʝʥʠʢʘ ʘʥʘʣʠʟʘ 

ʩʠʪʫʘʮʠʠ. ɺ ʥʝʤ ʯʘʱʝ ʚʩʝʛʦ ʟʘʜʘʝʪʩʷ ʚʦʧʨʦʩ: çʇʦʯʝʤʫ ʩʠʪʫʘʮʠʷ ʧʨʠʦʙʨʝʣʘ ʪʘʢʦʝ ʨʘʟʚʠʪʠʷ 

ʠ ʢʘʢ ʧʦʣʦʞʝʥʠʝ ʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ?è. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʢʝʡʩ-ʤʝʪʦʜʘ, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ: çɿʘʙʦʣʝʚʘʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳè. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʝʡʩ-ʤʝʪʦʜʘ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʡ ʤʣʘʜʰʝʡ ʩʝʩʪʨʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ 

ʥʘ ʧʨʘʢʪʠʢʝ, ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʩʚʦʠ ʚʟʛʣʷʜʳ ʠ ʚʳʩʣʫʰʠʚʘʪʴ ʤʥʝʥʠʷ ʜʨʫʛʠʭ 

ʫʯʘʩʪʥʠʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʚ ʛʨʫʧʧʝ ʠ ʫʤʝʥʠʝ ʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʝʡʩ-ʤʝʪʦʜ, ʤʝʞʰʢʦʣʴʥʳʡ ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʤʙʠʥʘʪ, 

ʤʣʘʜʰʘʷ ʩʝʩʪʨʘ, ʩʧʝʮʠʘʣʠʟʘʮʠʷ, ʜʦʚʨʘʯʝʙʥʘʷ ʧʦʤʦʱʴ, ʧʨʦʬʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʥʘʚʳʢʠ, ʨʘʙʦʪʘ ʚ ʛʨʫʧʧʝ. 

 

Mironets L .P., Litvinenko A.V. Methodical bases of the use of the case-method in the 

study of the specialization ñFundamentals of pre-medical careò in inter-school training and 

production plants. 

The article makes an attempt to determine the possibilities of using the case method in the 

process of teaching the students of the specialization ñFundamentals of pre-medical careò in the 

interschool educational production plant. The brief history of the method and the stages of work on 

the case are described. Stages of work include the work of the teacher and student. The following 

types of cases are described: case-case, case-exercise and case-situation. Case-case is a short case 

that tells about a particular. It can be used during the lecture, in order to illustrate a certain idea 

or raise the issue for discussion. This case can be read very quickly and therefore the students do 

not need to prepare at home. Case-exercise ï provides the student the opportunity to apply the skills 

gained in practice. It is most often used where it is necessary to carry out a quantitative analysis. 

Case-situation ï a classic case, requires the student to analyze the situation. In it the question is 

most often asked: ñWhy the situation has got such development and how can the situation be 

corrected?ò. The article gives an example of the case-method, which can be used to study the topic: 

ñDiseases of the digestive systemò. As a result of the research it was found that using the case 

method in the process of preparing the future younger sister makes it possible to test theoretical 

knowledge in practice, develop skills to argue their views and listen to the opinions of other 

participants, build teamwork skills and the ability to find optimal solutions to the problem posed. 

Key words: case method, interschool training and production plant, younger sister, 

specialization, pre-hospital care, profile training, practical skills, work in a group. 
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ʇʈɸʂʊʀʏʅɯ ʈʆɹʆʊʀ ʌɯɿɯʆʃʆɻɯʏʅʆɻʆ ʉʇʈʗʄʋɺɸʅʅʗ  

ʗʂ ɿɸʉɯɹ ʈɽɸʃɯɿɸʎɯɰ ʇʈɽɼʄɽʊʅʀʍ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ  

ʇɯɼ ʏɸʉ ʅɸɺʏɸʅʅʗ ɹɯʆʃʆɻɯɰ ʋ ʉʊɸʈʐɯʁ ʐʂʆʃɯ  

ʅɸ ʇʈʆʌɯʃʔʅʆʄʋ ʈɯɺʅɯ 

 

ʋ ʩʪʘʪʪʽ ʩʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʚ ʫʯʥʽʚ 10-11 ʢʣʘʩʽʚ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʆʙʤʽʥ ʨʝʯʦʚʠʥ ʪʘ ʝʥʝʨʛʽʾè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. ʆʧʠʩʘʥʦ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ 

ʨʦʙʦʪʠ çɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʽʨʘʮʽʾ ʪʘ ʚʽʜʥʦʩʥʦʾ ʪʨʘʥʩʧʽʨʘʮʽʾ ʚʘʛʦʚʠʤ 

ʤʝʪʦʜʦʤè ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ɺʠʢʦʥʘʥʥʷ ʜʘʥʦʾ 

ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʦʜʥʽʻʾ ʟ 

ʦʩʥʦʚʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ: ʥʘʙʫʪʪʷ ʟʥʘʥʴ ʧʨʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʙʽʦʣʦʛʽʾ 

ʪʘ ʝʢʦʣʦʛʽʾ, ʘʜʞʝ ʩʘʤʝ ʜʦ ʪʘʢʠʭ ʟʥʘʥʴ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʨʦʟʫʤʽʥʥʷ ʻʜʥʦʩʪʽ ʧʦʭʦʜʞʝʥʥʷ 

ʦʨʛʘʥʽʯʥʦʛʦ ʩʚʽʪʫ ʯʝʨʝʟ ʩʧʽʣʴʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʮʘʨʩʪʚ 

ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʉʘʤʦʩʪʽʡʥʘ ʨʦʟʨʦʙʢʘ ʫʯʥʷʤʠ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʟ 

ʥʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʱʝ ʦʜʥʫ ʧʨʝʜʤʝʪʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ: 

ʟʜʘʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʟʘʚʜʘʥʴ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʟʤʽʥʥʠʭ ʪʘ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʇʨʦʚʝʜʝʥʥʶ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʥʘ ʪʝʤʫ: çɺʠʜʽʣʝʥʥʷ ʽ ʨʦʟʜʽʣʝʥʥʷ ʩʫʤʽʰʽ ʨʦʩʣʠʥʥʠʭ 

ʧʽʛʤʝʥʪʽʚ ʤʝʪʦʜʦʤ ʧʘʧʝʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽèʾ ʧʦʚʠʥʥʦ ʧʝʨʝʜʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʝ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʦʨʠʛʽʥʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ ʽʟ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʢʦʞʥʠʤ ʫʯʥʝʤ. ʎʝ 

ʤʦʙʽʣʽʟʫʻ ʟʘʣʫʯʝʥʥʷ ʚʩʽʭ ʧʦʧʝʨʝʜʥʴʦ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʧʨʦ ʧʽʛʤʝʥʪʠ ʽ, ʦʪʞʝ, ʧʨʦ ʙʫʜʦʚʫ ʪʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʋʯʥʽ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʩʚʦʛʦ ʧʨʦʝʢʪʫ ʟʥʘʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʙʽʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʾ, ʭʽʤʽʾ ʪʘ 

ʬʽʟʠʢʠ, ʦʩʥʦʚʥʠʭ ʾʭ ʟʘʢʦʥʽʚ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʧʨʝʜʤʝʪʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʙʽʦʣʦʛʽʷ, ʬʽʟʽʦʣʦʛʽʷ, 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʟʘʢʣʘʜʠ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʧʨʦʬʽʣʴʥʠʡ ʨʽʚʝʥʴ, ʧʨʦʝʢʪʥʝ ʥʘʚʯʘʥʥʷ, 

ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʦʮʝʩ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʙʘʟʫʚʘʪʠ ʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʚʜʘʥʥʷʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʦʩʥʦʚʦʶ ʩʫʯʘʩʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʦʩʚʽʪʠ ʩʪʘʣʦ ʧʦʥʷʪʪʷ çʢʦʤʧʝʪʝʥʪʥʽʩʪʴ - ʜʠʥʘʤʽʯʥʘ ʢʦʤʙʽʥʘʮʽʷ ʟʥʘʥʴ, ʚʤʽʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ, ʩʧʦʩʦʙʽʚ ʤʠʩʣʝʥʥʷ, ʧʨʦʬʝʩʽʡʥʠʭ, ʩʚʽʪʦʛʣʷʜʥʠʭ ʽ ʛʨʦʤʘʜʷʥʩʴʢʠʭ ʷʢʦʩʪʝʡ, ʤʦʨʘʣʴʥʦ-

ʝʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠ ʫʩʧʽʰʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʬʝʩʽʡʥʫ ʪʘ 

ʧʦʜʘʣʴʰʫ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʚʯʘʥʥʷ ʥʘ ʧʝʚʥʦʤʫ ʨʽʚʥʽ ʚʠʱʦʾ ʦʩʚʽʪʠè [2]. 

ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʘ ʚ ʭʦʜʽ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʝ 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʙʫʪʪʷ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ʩʪʘʨʰʦʢʣʘʩʥʠʢʘʤʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʾʭʥʽʤʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʥʘʭʠʣʘʤʠ, ʤʦʞʣʠʚʦʩʪʷʤʠ, ʟʜʽʙʥʦʩʪʷʤʠ ʽ ʧʦʪʨʝʙʘʤʠ, ʟ ʧʨʦʬʝʩʽʡʥʦʶ 

ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʤʘʡʙʫʪʥʻ ʽʩʥʫʚʘʥʥʷ ʫ ʩʦʮʽʫʤʽ. ʇʨʦʛʨʘʤʘ ʦʜʥʦʛʦ ʽʟ ʧʨʦʬʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʝʜʤʝʪʽʚ çɹʽʦʣʦʛʽʷ ʽ ʝʢʦʣʦʛʽʷ. 10-11 ʢʣʘʩè ʤʘʡʞʝ ʚ ʢʦʞʥʽʡ ʪʝʤʽ ʤʽʩʪʠʪʴ ʧʝʨʝʣʽʢ ʧʨʘʢʪʠʯʥʠʭ 

ʨʦʙʽʪ ʥʘ ʚʠʙʽʨ [1].  
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ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʩʫʯʘʩʥʽʡ ʧʝʜʘʛʦʛʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʫʞʝ ʞʚʘʚʦ 

ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʪʝʤʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʥʘʚʯʘʥʥʽ, ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ, ʢʣʶʯʦʚʽ ʦʩʚʽʪʥʽ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʧʨʝʜʤʝʪʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʾʭ ʢʦʤʧʦʥʝʥʪʠ. ʎʽʡ ʧʨʦʙʣʝʤʘʪʠʮʽ ʚʽʜʜʘʶʪʴ 

ʥʘʣʝʞʥʝ ɸ. ʍʫʪʦʨʩʢʦʡ, ʆ.ʇ. ʇʽʥʯʫʢ, ɺ.ɻ. ʂʨʝʤʝʥʴ, ʃ.ʇ. ʄʽʨʦʥʝʮʴ [3, 4, 5, 6, 7]. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʠʪʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʪʝʤ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʧʨʝʜʤʝʪʫ çɹʽʦʣʦʛʽʷ ʪʘ ʝʢʦʣʦʛʽʷè ʜʣʷ 

ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤ.  

ʊʦʤʫ ʤʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʫʯʥʽʚ 10-11 ʢʣʘʩʽʚ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʆʙʤʽʥ ʨʝʯʦʚʠʥ ʪʘ ʝʥʝʨʛʽʾè ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʚʯʘʣʴʥʠʡ ʧʨʝʜʤʝʪ çɹʽʦʣʦʛʽʷ ʽ ʝʢʦʣʦʛʽʷè ʟʘʚʝʨʰʫʻ 

ʧʨʠʨʦʜʦʟʥʘʚʯʠʡ ʮʠʢʣ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʆʜʥʘ ʽʟ ʪʝʤ ʮʴʦʛʦ ʧʨʝʜʤʝʪʫ ï çʆʙʤʽʥ 

ʨʝʯʦʚʠʥ ʪʘ ʝʥʝʨʛʽʾè ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʻ ʽʥʪʝʛʨʘʣʴʥʦʶ, ʪʘʢ ʷʢ ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ, 

ʯʘʩʪʠʥʘ ʷʢʠʭ ʚ ʨʦʩʣʠʥʥʦʤʫ ʽ ʪʚʘʨʠʥʥʦʤʫ ʦʨʛʘʥʽʟʤʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʩʭʦʞʠʤʠ ʧʨʠʥʮʠʧʘʤʠ. 

ʇʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ ʟ ʜʘʥʦʾ ʪʝʤʠ (ʟʘʛʘʣʦʤ ʜʝʚô̫ ʪʴ), ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʚʠʙʽʨ ʚ ʰʢʽʣʴʥʽʡ ʧʨʦʛʨʘʤʽ, ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʪʦʩʫʶʪʴʩʷ ʩʘʤʝ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ. ɺʯʠʪʝʣʶ ʧʦʪʨʽʙʥʦ ʦʙʨʘʪʠ 4-5. ʉʭʘʨʘʢʪʝʨʠʟʫʻʤʦ 

ʜʝʷʢʽ ʟ ʥʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ çɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʽʨʘʮʽʾ ʪʘ ʚʽʜʥʦʩʥʦʾ ʪʨʘʥʩʧʽʨʘʮʽʾ 

ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤè ʤʝʪʦʜʠʯʥʦ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʨʦʩʣʠʥʥʦʤʫ ʤʘʪʝʨʽʘʣʽ (ʣʠʩʪʦʢ ʘʙʦ ʮʽʣʘ 

ʨʦʩʣʠʥʘ). ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʧʝʨʝʚʝʩʪʠ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʚ ʨʝʞʠʤ ʧʨʦʙʣʝʤʥʦʛʦ 

ʧʨʦʝʢʪʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ, ʧʽʩʣʷ ʾʾ ʚʠʢʦʥʘʥʥʷ ʥʘ ʫʨʦʮʽ ʧʦʪʨʽʙʥʦ ʜʘʪʠ ʫʯʥʷʤ ʥʘʩʪʫʧʥʝ 

ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ: ʨʦʟʨʦʙʠʪʠ ʚʣʘʩʥʫ ʤʝʪʦʜʠʢʫ ʜʣʷ ʜʘʥʦʾ ʨʦʙʦʪʠ, ʘʣʝ ʚʞʝ ʥʘ ʪʚʘʨʠʥʥʠʭ 

ʦʙôʻʢʪʘʭ, ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʫʯʥʽʚ (ʜʨʽʙʥʽ ʛʨʠʟʫʥʠ, ʧʣʘʟʫʥʠ ʞʠʚʦʛʦ ʢʫʪʦʯʢʫ ʢʘʙʽʥʝʪʫ ʙʽʦʣʦʛʽʾ, 

ʜʦʤʘʰʥʽ ʪʚʘʨʠʥʠ ʪʦʱʦ). ʅʘ ʥʘʩʪʫʧʥʠʡ ʫʨʦʢ ʦʙʛʦʚʦʨʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʜʽʪʴʤʠ ʤʝʪʦʜʠʢ 

ʧʦʢʘʞʝ ʫʯʥʷʤ, ʱʦ ʧʨʦʮʝʩ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʠʡ ʷʢ ʜʣʷ ʨʦʩʣʠʥ ʪʘʢ ʽ ʜʣʷ ʪʚʘʨʠʥ, ʱʦ 

ʧʽʜʢʨʝʩʣʠʪʴ ʾʾ ʽʥʪʝʛʨʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʘʤʦʩʪʽʡʥʦʾ ʜʦʤʘʰʥʴʦʾ ʨʦʙʦʪʠ ʫʯʥʽ ʤʦʞʫʪʴ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 

ʧʨʝʟʝʥʪʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʾ ʥʠʤʠ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʽʨʘʮʽʾ ʫ ʪʚʘʨʠʥ. ʇʽʜ 

ʯʘʩ ʪʘʢʦʛʦ ʟʘʭʠʩʪʫ ʫʯʥʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʪʘ ʘʨʛʫʤʝʥʪʫʶʪʴ ʦʩʥʦʚʥʽ 

ʪʝʟʠ: ʚʠʙʽʨ ʦʙôʻʢʪʫ, ʯʘʩ ʝʢʩʧʦʟʠʮʽʾ, ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʪʚʘʨʠʥ, ʤʝʪʦʜʠ 

ʟʚʘʞʫʚʘʥʥʷ ʪʦʱʦ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʢʦʤʫʥʽʢʘʪʠʚʥʫ ʧʨʝʜʤʝʪʥʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ: ʟʜʘʪʥʽʩʪʴ ʫʩʥʦ ʽ ʧʠʩʴʤʦʚʦ ʦʧʠʩʫʚʘʪʠ ʬʘʢʪʠ, ʧʦʷʩʥʶʚʘʪʠ ʷʚʠʱʘ ʞʠʚʦʾ 

ʧʨʠʨʦʜʠ, ʬʦʨʤʫʣʶʚʘʪʠ ʪʘ ʘʨʛʫʤʝʥʪʫʚʘʪʠ, ʟʨʦʟʫʤʽʣʦ ʜʣʷ ʩʣʫʭʘʯʽʚ ʜʦʥʦʩʠʪʠ ʚʣʘʩʥʽ ʧʦʛʣʷʜʠ 

ʥʘ ʘʢʪʫʘʣʴʥʽ ʥʘʫʢʦʚʽ ʪʘ ʩʫʩʧʽʣʴʥʽ ʧʨʦʙʣʝʤʠ ʫ ʩʬʝʨʽ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [1, 4]. 

ɺʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʚ ʪʘʢʦʤʫ ʬʦʨʤʘʪʽ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʦʜʥʽʻʾ ʟ 

ʦʩʥʦʚʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ: ʥʘʙʫʪʪʷ ʟʥʘʥʴ ʧʨʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʙʽʦʣʦʛʽʾ ʪʘ 

ʝʢʦʣʦʛʽʾ, ʘʜʞʝ ʩʘʤʝ ʜʦ ʪʘʢʠʭ ʟʥʘʥʴ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʨʦʟʫʤʽʥʥʷ ʻʜʥʦʩʪʽ ʧʦʭʦʜʞʝʥʥʷ 

ʦʨʛʘʥʽʯʥʦʛʦ ʩʚʽʪʫ ʯʝʨʝʟ ʩʧʽʣʴʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʮʘʨʩʪʚ 

ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʆʢʨʽʤ ʮʴʦʛʦ ʪʨʘʥʩʧʽʨʘʮʽʷ ï ʮʝ ʬʽʟʠʯʥʝ ʷʚʠʱʝ, ʽ ʡʦʛʦ ʧʦʢʘʟ ʥʘ ʞʠʚʠʭ 

ʦʙôʻʢʪʘʭ ʬʽʢʩʫʻ ʱʽʣʴʥʠʡ ʤʽʞʧʨʝʜʤʝʪʥʠʡ ʟʚôʷʟʦʢ ʜʚʦʭ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ ï ʙʽʦʣʦʛʽʾ ʪʘ 

ʬʽʟʠʢʠ.  

ʂʨʽʤ ʪʦʛʦ, ʩʘʤʦʩʪʽʡʥʘ ʨʦʟʨʦʙʢʘ ʫʯʥʷʤʠ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʟ 

ʥʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʱʝ ʦʜʥʫ ʧʨʝʜʤʝʪʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ: 

ʟʜʘʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʟʘʚʜʘʥʴ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʟʤʽʥʥʠʭ ʪʘ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʷʭ [1].  

ɽʢʦʣʦʛʽʯʥʠʡ ʥʘʧʨʷʤʦʢ ʜʘʥʦʾ ʨʦʙʦʪʠ ʤʦʞʥʘ ʜʦʜʘʪʢʦʚʦ ʘʢʮʝʥʪʫʚʘʪʠ ʯʝʨʝʟ ʜʦʙʽʨ 

ʚʯʠʪʝʣʝʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʨʘʥʩʧʽʨʘʮʽʾ ʨʦʩʣʠʥ ʨʽʟʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ, ʚʽʜ ʢʩʝʨʦʬʽʪʽʚ ʜʦ 

ʛʽʜʨʦʬʽʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʜʦʮʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʨʠʛʘʜʥʦʾ (ʛʨʫʧʦʚʦʾ) ʬʦʨʤʠ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ, 

ʢʦʣʠ ʢʦʞʥʘ ʛʨʫʧʘ ʫʯʥʽʚ ʧʨʘʮʶʻ ʟʽ ʩʚʦʾʤ ʨʦʩʣʠʥʥʠʤ ʦʙôʻʢʪʦʤ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʽʨʘʮʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʦ ʣʠʩʪʦʢ, 

ʘ ʧʦʪʽʤ ʩʫʢʫʧʥʽʩʪʴ ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ ʟ ʧʝʚʥʦʾ ʧʣʦʱʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ 

ʚʽʜ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʢʨʝʤʦʛʦ ʦʨʛʘʥʫ, ʷʢ ʯʘʩʪʠʥʠ ʦʨʛʘʥʽʟʤʫ, ʜʦ ʮʝʥʦʟʫ, ʨʦʩʣʠʥʥʦʛʦ 
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ʫʛʨʫʧʫʚʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʫʭʘʪʠʩʷ ʚ ʥʘʧʨʷʤʢʫ ʨʦʟʫʤʽʥʥʷ ʫʯʥʷʤʠ ʧʨʠʥʮʠʧʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʽʚ ʪʘ ʥʘʜʦʨʛʘʥʽʟʤʦʚʠʭ ʩʠʩʪʝʤ ʨʽʟʥʦʛʦ ʨʽʚʥʷ, ʱʦ ʻ ʽʱʝ ʦʜʥʽʻʶ 

ʧʨʝʜʤʝʪʥʦʶ ʢʦʤʧʝʪʝʥʮʽʻʶ [1].  

ʇʦʟʠʪʠʚʥʠʤ ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ ʚʚʘʞʘʻʤʦ ʪʝ, ʱʦ ʧʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʪʨʘʥʩʧʽʨʘʮʽʾ ʦʙʦʚôʷʟʢʦʚʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʘʛʘ ʣʠʩʪʢʽʚ ʘʙʦ ʮʽʣʠʭ ʨʦʩʣʠʥ. ʎʽ ʯʘʩʪʠʥʠ ʻ ʬʘʢʪʠʯʥʦ 

ʚʨʦʞʘʻʤ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʮʽʥʥʠʤ ʜʣʷ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ. ʊʦʤʫ ʽʱʝ ʦʜʠʥ ʚʘʨʽʘʥʪ ʧʨʦʚʝʜʝʥʥʷ 

ʜʘʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ï ʚʠʙʽʨ ʚʯʠʪʝʣʝʤ ʚ ʷʢʦʩʪʽ ʦʙô̒ ʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ï 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ɿʘʟʚʠʯʘʡ ʧʽʜʩʫʤʢʦʤ ʻ ʟʘʛʘʣʴʥʘ ʪʘʙʣʠʮʷ ʟ ʚʘʨʽʘʥʪʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʨʦʩʣʠʥ ʪʘ ʾʭ ʚʘʛʦʶ ʟ ʧʝʨʝʨʘʭʫʥʢʦʤ ʥʘ ʚʝʣʠʢʫ ʧʣʦʱʫ ï ʛʝʢʪʘʨ. ʊʘʢʠʡ 

ʚʘʨʽʘʥʪ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʫʤʽʥʥʷ ʚʠʷʚʣʷʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʷʚʠʱʘʤʠ 

ʞʠʚʦʾ ʧʨʠʨʦʜʠ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ, ʱʦ ʪʘʢʦʞ ʻ ʧʨʝʜʤʝʪʥʦʶ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ [1]. 

ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʫʯʥʷʤʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʯʠ ʚ ʛʨʫʧʽ 

ʤʦʞʥʘ ʫʥʘʦʯʥʠʪʠ ʜʣʷ ʚʩʴʦʛʦ ʢʣʘʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʘʙʦ ʧʨʦʝʢʪʦʨʘ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʽʱʝ ʦʜʥʽʻʾ ʧʨʝʜʤʝʪʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ: ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʧʨʦʚʦʜʠʪʠ ʧʦʰʫʢ, ʦʙʨʦʙʢʫ ʪʘ ʧʦʰʠʨʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʢʪʫʘʣʴʥʽ ʥʘʫʢʦʚʽ ʧʠʪʘʥʥʷ ʙʽʦʣʦʛʽʾ [1, 4]. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ 

ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʩʘʤʝ ʛʨʫʧʦʚʫ ʬʦʨʤʫ, ʘʜʞʝ ʚ ʪʘʢʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽ ʥʘʚʯʘʶʪʴʩʷ ʧʨʘʮʶʚʘʪʠ 

ʚ ʢʦʤʘʥʜʽ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʎʝ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ, ʘʜʞʝ ʤʝʪʘ 

ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ çɹʽʦʣʦʛʽʷ ʽ ʝʢʦʣʦʛʽʷè ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʥʘʥʴ ʟ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʪʘ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ [1]. 

ɯʱʝ ʦʜʥʘ ʧʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ, ʷʢʫ ʙ ʤʠ ʭʦʪʽʣʠ ʦʮʽʥʠʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʪʝʤʽ çʆʙʤʽʥ ʨʝʯʦʚʠʥ ʪʘ ʝʥʝʨʛʽʾè ï ʮʝ çɺʠʜʽʣʝʥʥʷ ʽ ʨʦʟʜʽʣʝʥʥʷ 

ʩʫʤʽʰʽ ʨʦʩʣʠʥʥʠʭ ʧʽʛʤʝʥʪʽʚ ʤʝʪʦʜʦʤ ʧʘʧʝʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾè. ɼʘʥʦʶ ʨʦʙʦʪʦʶ ʜʦʮʽʣʴʥʦ 

ʟʘʢʽʥʯʠʪʠ ʮʠʢʣ ʫʨʦʢʽʚ ʟ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʫ ʬʦʪʦʩʠʥʪʝʟʫ. ɺ ʭʦʜʽ ʾʾ ʚʠʚʯʝʥʥʷ ʫʯʥʽ ʥʘʙʫʣʠ ʥʦʚʠʭ 

ʟʥʘʥʴ ʧʨʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʽʛʤʝʥʪʠ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʧʨʠʩʫʪʥʽ ʚ ʣʠʩʪʢʫ: ʟʝʣʝʥʽ, ʞʦʚʪʽ, ʯʝʨʚʦʥʽ. ɺ 

ʪʦʡ ʞʝ ʯʘʩ ʣʠʩʪʠ ʤʘʶʪʴ ʟʝʣʝʥʠʡ ʢʦʣʽʨ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʧʝʨʝʜ ʫʯʥʷʤʠ ʧʦʪʨʽʙʥʦ ʧʦʩʪʘʚʠʪʴ 

ʧʨʦʙʣʝʤʥʝ ʧʠʪʘʥʥʷ: ʷʢ ʤʦʞʥʘ ʜʦʚʝʩʪʠ, ʱʦ ʚ ʣʠʩʪʢʫ ʤʽʩʪʷʪʴʩʷ ʨʽʟʥʽ ʧʽʛʤʝʥʪʠ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʾʭ ʦʜʥʦʤʘʥʽʪʥʠʡ ʢʦʣʽʨ? ʗʢ ʾʭ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢʠʭ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: 

ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʪʦʱʦ, ʘʜʞʝ ʚʦʥʠ ʚ ʣʠʩʪʢʫ ʧʨʠʩʫʪʥʽ ʦʜʥʦʯʘʩʥʦ ʽ ʨʘʟʦʤ? ɺʽʜʧʦʚʽʜʴ ʥʘ ʮʝ 

ʧʠʪʘʥʥʷ ʙʫʜʝ ʦʩʥʦʚʦʶ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʢʦʞʥʠʤ ʫʯʥʝʤ ʤʽʥʽ-ʧʨʦʝʢʪʫ ʽʟ ʤʦʞʣʠʚʠʭ, 

ʥʘ ʾʭʥʶ ʜʫʤʢʫ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʨʦʟʜʽʣʝʥʥʷ ʧʽʛʤʝʥʪʽʚ. ʊʦʙʪʦ ʧʨʦʚʝʜʝʥʥʶ ʧʨʘʢʪʠʯʥʦʾ 

ʨʦʙʦʪʠ ʧʦʚʠʥʥʦ ʧʝʨʝʜʫʚʘʪʠ ʬʘʢʪʠʯʥʦ ʩʘʤʦʩʪʽʡʥʝ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʦʨʠʛʽʥʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ ʽʟ 

ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʢʦʞʥʠʤ ʫʯʥʝʤ. ʎʝ ʤʦʙʽʣʽʟʫʻ ʟʘʣʫʯʝʥʥʷ ʚʩʽʭ ʧʦʧʝʨʝʜʥʴʦ ʦʪʨʠʤʘʥʠʭ 

ʟʥʘʥʴ ʧʨʦ ʧʽʛʤʝʥʪʠ ʽ, ʦʪʞʝ, ʧʨʦ ʙʫʜʦʚʫ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʋʯʥʽ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʚʦʛʦ ʧʨʦʝʢʪʫ ʟʥʘʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʙʽʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʾ, ʭʽʤʽʾ ʪʘ ʬʽʟʠʢʠ, ʦʩʥʦʚʥʠʭ ʾʭ ʟʘʢʦʥʽʚ ʪʘ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. ɸ ʟʜʦʙʫʪʪʷ ʪʘʢʠʭ ʟʥʘʥʴ ʽ ʻ ʦʜʥʽʻʶ ʽʟ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʊʦʙʪʦ 

ʙʝʟ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʥʝʤʦʞʣʠʚʠʤ. 

ʋʯʥʽ ʧʨʝʟʝʥʪʫʶʪʴ ʩʚʦʾ ʤʽʥʽ-ʧʨʦʝʢʪʠ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʽ ʨʝʘʣʽʟʫʶʪʴ 

ʧʨʠ ʮʴʦʤʫ ʽʥʰʽ, ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʧʨʝʜʤʝʪʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʘʚʪʦʥʦʤʥʽʩʪʴ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʪʠ ʬʦʨʤʠ ʪʘ ʟʘʩʦʙʠ ʧʦʰʫʢʫ ʪʘ ʟʘʩʚʦʻʥʥʷ ʥʦʚʠʭ 

ʟʥʘʥʴ ʫ ʩʬʝʨʽ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾ, ʧʨʘʛʥʫʪʠ ʜʦ ʥʘʙʫʪʪʷ ʥʦʚʠʭ ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ [1]. 

ʃʠʰʝ ʧʽʩʣʷ ʧʨʝʟʝʥʪʘʮʽʡ ʽ ʦʙʛʦʚʦʨʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʩʘʤʠʭ ʨʝʘʣʽʩʪʠʯʥʠʭ ʯʠ 

ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʟ ʨʦʟʜʽʣʝʥʥʷ ʧʽʛʤʝʥʪʽʚ, ʚʯʠʪʝʣʴ ʦʛʦʣʦʰʫʻ ʪʝʤʫ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ. ɺ 

ʩʘʤʽʡ ʪʝʤʽ çɺʠʜʽʣʝʥʥʷ ʽ ʨʦʟʜʽʣʝʥʥʷ ʩʫʤʽʰʽ ʨʦʩʣʠʥʥʠʭ ʧʽʛʤʝʥʪʽʚ ʤʝʪʦʜʦʤ ʧʘʧʝʨʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾè ʟʚʫʯʠʪʴ ʤʝʪʦʜ ʨʦʟʜʽʣʝʥʥʷ ʧʽʛʤʝʥʪʽʚ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʮʽ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ʨʽʟʥʠʭ ʧʽʛʤʝʥʪʽʚ ʽ, ʦʪʞʝ, ʨʽʟʥʽʡ ʰʚʠʜʢʦʩʪʽ ʾʭ ʨʫʭʫ ʧʦ ʬʽʣʴʪʨʫʚʘʣʴʥʦʤʫ 

ʧʘʧʝʨʫ. ɸʣʝ ʪʝʧʝʨ ʫʯʥʽ ʚʞʝ ʛʦʪʦʚʽ ʦʮʽʥʠʪʠ ʽ ʜʘʪʠ ʚʣʘʩʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʫ 

ʰʢʽʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʤʝʪʦʜʠʮʽ ʜʘʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ. 
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ʇʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ ʚʯʠʪʝʣʴ ʤʦʞʝ ʧʽʜʢʨʝʩʣʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ 

ʘʩʧʝʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʝʟ ʚʠʙʽʨ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ ʽʟ ʥʠʞʥʴʦʛʦ ʷʨʫʩʫ ʣʽʩʫ ʪʘ ʚʽʜʢʨʠʪʠʭ 

ʜʽʣʷʥʦʢ ʽʟ ʦʧʪʠʤʘʣʴʥʠʤ ʦʩʚʽʪʣʝʥʥʷʤ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʜʘʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʤʝʥʰ ʜʦʮʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʨʫʧʦʚʦʛʦ ʤʝʪʦʜʫ ʯʝʨʝʟ ʤʝʥʰʠʡ ʦʙôʻʤ, ʪʨʠʚʘʣʽʩʪʴ ʽ ʩʢʣʘʜʥʽʩʪʴ ʩʘʤʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʫ 

ʪʘ ʧʽʜʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʽʚ ʽ ʚʠʩʥʦʚʢʽʚ ʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ, ʩʘʤ ʧʨʦʮʝʩ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʦʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʢʣʘʩʽ ʪʘʢʦʞ ʟʘʢʨʽʧʣʶʻ ʟʥʘʥʥʷ ʥʦʚʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ ʯʝʨʝʟ ʷʩʢʨʘʚʫ 

ʽʣʶʩʪʨʘʮʽʶ ʥʦʚʠʭ ʷʚʠʱ, ʢʦʞʥʝ ʽʟ ʷʢʠʭ ʤʘʻ ʩʚʦʻ ʚʠʟʥʘʯʝʥʥʷ (çʪʨʘʥʩʧʽʨʘʮʽʷè, 

çʘʚʪʦʪʨʦʬʥʽʩʪʴè, çʧʽʛʤʝʥʪʠè, çʭʣʦʨʦʬʽʣè, çʢʘʨʦʪʠʥè, çʢʩʘʥʪʦʬʽʣè, çʬʦʪʦʩʠʥʪʝʟè). ʊʦʙʪʦ 

ʽɦ ʝ ʦʜʥʘ ʧʨʝʜʤʝʪʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʚʦʣʦʜʽʥʥʷ ʦʩʥʦʚʥʠʤ ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʤ ʘʧʘʨʘʪʦʤ, ʪʘʢʦʞ 

ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʟʘʙʝʟʧʝʯʝʥʘ ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʦʙʨʘʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ [1].  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ʅʘʚʝʜʝʥʽ ʤʽʨʢʫʚʘʥʥʷ 

ʧʦʢʘʟʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

ʨʦʙʽʪ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʪʝʤʠ çʆʙʤʽʥ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾè ʟ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ çɹʽʦʣʦʛʽʷ ʽ ʝʢʦʣʦʛʽʷè ʫ 10-11 ʢʣʘʩʘʭ ʥʘ ʧʨʦʬʽʣʴʥʦʤʫ ʨʽʚʥʽ. ʄʦʞʣʠʚʦ 

ʥʘʚʝʜʝʥʘ ʥʘʤʠ ʘʨʛʫʤʝʥʪʘʮʽʷ ʜʦʧʦʤʦʞʝ ʚʯʠʪʝʣʷʤ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʟʨʦʙʠʪʠ ʚʠʙʽʨ ʥʘ ʢʦʨʠʩʪʴ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʽʟ ʟʘʛʘʣʴʥʦʛʦ 

ʧʝʨʝʣʽʢʫ ʪʝʤ ʨʦʙʽʪ, ʯʦʛʦ ʚʠʤʘʛʘʻ ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʣʝʞʘʪʠ ʚ ʧʣʦʱʠʥʽ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʽʥʰʠʭ ʪʝʤ ʜʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ ʘʙʦ 

ʽʥʰʠʭ ʬʦʨʤ ʨʦʙʦʪʠ ʟ ʫʯʥʷʤʠ. 
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ʄʦʩʢʘʣʝʥʢʦ ʅ.ʇ., ɺʘʢʘʣ ɸ.ʇ., ʄʠʨʦʥʝʮ ʃ.ʇ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʤʝʪʥʳʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʨʠ ʦʙʫʯʝʥʠʠ ʙʠʦʣʦʛʠʠ ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ ʥʘ ʧʨʦʬʠʣʴʥʦʤ ʫʨʦʚʥʝ. 

ɺ ʩʪʘʪʴʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʚ ʫʯʘʱʠʭʩʷ 10-11 ʢʣʘʩʩʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çʆʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʆʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ çʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʪʨʘʥʩʧʠʨʘʮʠʠ ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤè ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʤʝʪʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 
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ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ: ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʟʥʘʥʠʡ ʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʘʭ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ. ɺʝʜʴ ʠʤʝʥʥʦ ʢ ʪʘʢʠʤ ʟʥʘʥʠʷʤ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʦʥʠʤʘʥʠʝ ʝʜʠʥʩʪʚʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʨʘ ʯʝʨʝʟ ʦʙʱʠʝ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʮʘʨʩʪʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʫʯʘʱʠʤʠʩʷ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩ 

ʥʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʝʱʝ ʦʜʥʫ ʧʨʝʜʤʝʪʥʫʶ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ: ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʧʝʨʝʤʝʥʥʳʭ 

ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʇʨʦʚʝʜʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʥʘ ʪʝʤʫ: çɺʳʜʝʣʝʥʠʝ ʠ 

ʨʘʟʜʝʣʝʥʠʝ ʩʤʝʩʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʠʛʤʝʥʪʦʚ ʤʝʪʦʜʦʤ ʙʫʤʘʞʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠè ʜʦʣʞʥʘ 

ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʦʪʨʘʙʦʪʢʠ ʦʨʠʛʠʥʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ ʧʦ ʚʳʧʦʣʥʝʥʠʶ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʢʘʞʜʳʤ ʫʯʝʥʠʢʦʤ. ʕʪʦ ʤʦʙʠʣʠʟʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʚʩʝʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʦ ʧʠʛʤʝʥʪʘʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦ ʩʪʨʦʝʥʠʠ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚʘʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʋʯʝʥʠʢʠ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʛʦ 

ʧʨʦʝʢʪʘ ʟʥʘʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, ʭʠʤʠʠ ʠ 

ʬʠʟʠʢʠ, ʦʩʥʦʚʥʳʭ ʠʭ ʟʘʢʦʥʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʧʨʝʜʤʝʪʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʙʠʦʣʦʛʠʷ, 

ʬʠʟʠʦʣʦʛʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʫʯʨʝʞʜʝʥʠʷ ʦʙʱʝʛʦ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʨʦʬʠʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʧʨʦʝʢʪʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ. 

 

Moskalenko N.P., Vakal A.P., Mironets L .P. Practical work of the physiological 

direction as a means of realizing subject competencies in the teaching of biology in high school 

at the profile level. 

The article describes the possibilities of forming subject competencies in students of the 10th 

and 11th grades when studying the topic "Exchange of substances and energy" using practical 

works of physiological direction. The technique of practical work "Determination of transpiration 

intensity and relative transpiration by weight method" is described in terms of implementation of 

subject competencies. The implementation of this practical work using the project method ensures 

the implementation of one of the main subject competencies: acquiring knowledge of the 

fundamental principles of biology and ecology. Indeed, it is to such knowledge that one can classify 

the understanding of the unity of the origin of the organic world through common processes 

occurring in representatives of different realms of. Independent development of methods for 

practical work with new objects allows students to effectively implement one more subject 

competence: the ability to apply theoretical knowledge and practical skills in the performance of 

tasks, involves decisions in variables and non-standard situations. Practical work on the topic: 

"The separation and separation of a mixture of plant pigments by paper chromatography" should 

be preceded by an independent development of the original methodology for the performance of 

this work by each student. Practical work on the topic: "The separation and separation of a mixture 

of plant pigments by paper chromatography" should be preceded by an independent development 

of the original methodology for the performance of this work by each student. This mobilizes the 

attraction of all previously acquired knowledge about pigments and, consequently, about the 

structure and physico-chemical properties of organic substances. Pupils should use for the 

realization of their project knowledge and understanding of the fundamental principles of biology, 

ecology, chemistry and physics, their basic laws and regularities. 

Key words: competence, subject competence, biology, physiology, educational process, 

institutions of general secondary education, profile level, project training, problematic issues. 
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ʈʆʃʔ ʄɯɾʇʈɽɼʄɽʊʅʀʍ ɿɺôʗɿʂɯɺ ʄɸʊɽʄɸʊʀʂʀ ʊɸ ɽʂʆʅʆʄɯʂʀ 

ʇʈʀ ʉʊɺʆʈɽʅʅɯ ɹɸɻɸʊʆɺʀʄɯʈʅʀʍ ʄʆɼɽʃɽʁ ɿɸɼɸʏ 

 

ʋ ʩʪʘʪʪʽ ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʚʘʞʣʠʚʽʩʪʴ ʥʘʚʯʘʥʥʷ ʝʣʝʤʝʥʪʘʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʨʦʣʴ, ʷʢʫ ʚʽʜʽʛʨʘʶʪʴ ʤʽʞʧʨʝʜʤʝʪʥʽ 

ʟʚôʷʟʢʠ ʧʨʠ ʮʴʦʤʫ. ʈʦʟʢʨʠʪʦ ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʴ: ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʪʘ ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ; ʥʘʧʨʷʤʢʠ ʨʝʘʣʽʟʘʮʽʾ ʦʩʪʘʥʥʽʭ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ ʟʘʜʘʯ ʜʨʦʙʦʚʦ-

ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʟʥʘʥʥʷ ʪʘʢʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʪʝʨʤʽʥʽʚ ʷʢ: 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ɼʣʷ ʟʘʜʘʯ 

ʨʦʟʛʣʷʥʫʪʦ ʷʢ ʯʘʩʪʠʥʥʠʡ ʪʘʢ ʽ ʟʘʛʘʣʴʥʠʡ ʚʠʧʘʜʢʠ. ʅʘʚʝʜʝʥʦ ʤʝʪʦʜʠʯʥʽ ʢʦʤʝʥʪʘʨʽ ʱʦʜʦ 

ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʚʩʽʭ ʨʦʟʛʣʷʜʫʚʘʥʠʭ ʟʘʜʘʯ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ 

ʟʘʟʥʘʯʝʥʠʭ ʟʘʜʘʯ ʥʘ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʶ ʪʘ ʚʠʦʢʨʝʤʣʝʥʥʶ 

ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʮʴʦʤʫ. 

ʂʣʯʁʦʚʽ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʨʦʙʦʚʦ-ʣʽʥʽʡʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ. 

 

ʅʘʫʢʘ ï ʮʝ ʻʜʠʥʝ ʮʽʣʝ, ʘ ʧʦʜʽʣ ʾʾ ʥʘ ʦʢʨʝʤʽ ʛʘʣʫʟʽ  

ʟʫʤʦʚʣʝʥʠʡ ʣʠʰʝ ʦʙʤʝʞʝʥʽʩʪʶ ʣʶʜʩʴʢʦʛʦ ʧʽʟʥʘʥʥʷ, 

 ʘ ʥʝ ʧʨʠʨʦʜʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ  

ʄʘʢʩ ʇʣʘʥʢ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʥʘʫʢʠ ʚʟʘʛʘʣʽ ʪʘ ʨʦʟʚʠʪʦʢ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ ʟʦʢʨʝʤʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʚʘ ʚʟʘʻʤʦʚʠʢʣʶʯʥʽ ʥʘʧʨʷʤʢʠ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ 

ʽʩʪʦʨʠʯʥʦ ʟʘʢʣʘʜʝʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ, ʘ ʟ ʽʥʰʦʛʦ ʨʽʟʥʦʧʣʘʥʦʚʘ ʽʥʪʝʛʨʘʮʽʷ ʷʢ ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʽʚ 

ʢʦʥʢʨʝʪʥʠʭ ʥʘʫʢ ʪʘʢ, ʽ ʨʽʟʥʠʭ ʥʘʫʢ ʤʽʞ ʩʦʙʦʶ. ʅʘʡʙʽʣʴʰʽ ʥʘʫʢʦʚʽ ʚʽʜʢʨʠʪʪʷ ʽ ʚʠʨʽʰʝʥʥʷ 

ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭʧʨʦʙʣʝʤ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʚʟʘʻʤʦʜʽʶ ʙʘʛʘʪʴʦʭ ʥʘʫʢ. ʊʦʤʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʮʽʣʽʩʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʚʽʪ, ʧʨʦ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʚ ʥʴʦʤʫ, ʜʣʷ ʥʘʜʘʥʥʷ ʦʪʨʠʤʘʥʠʤ 

ʟʥʘʥʥʷʤ ʧʨʘʢʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʪʘ ʟʘʩʪʦʩʦʚʥʦʩʪʽ,  ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʫʯʥʽʚ, ʩʪʫʜʝʥʪʽʚ ʩʣʽʜ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ. 

ʆʜʥʠʤ ʽʟ ʧʨʠʢʣʘʜʽʚ ʜʽʻʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʻ ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʝ ʥʘ ʩʴʦʛʦʜʥʽ ʥʘʙʫʣʦ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʝʡ ʤʝʪʦʜʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʤʝʪʦʜ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʟʥʘʥʥʷ ʫ 

ʚʠʱʽʡ ʽ ʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʰʢʦʣʘʭ.ʊʘʢ, ʩʫʯʘʩʥʘ ʧʨʦʛʨʘʤʘ ʟ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʜʣʷ ʦʩʥʦʚʥʦʾ, ʪʘʢ 

ʽ ʜʣʷ ʩʪʘʨʰʦʾ ʰʢʦʣʠ ʧʽʜʢʨʝʩʣʶʻ ʥʘʜʟʚʠʯʘʡʥʫ ʚʘʞʣʠʚʽʩʪʴ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʝʣʝʤʝʥʪʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ ʩʠʩʪʝʤʠ ʜʽʻʚʠʭ ʟʥʘʥʴ ʽ ʚʤʽʥʴ [1]. ʑʝ 

ʚʘʞʣʠʚʽʰʠʤ, ʥʽʞ ʜʣʷ ʫʯʥʽʚ, ʻ ʦʧʘʥʫʚʘʥʥʷ ʥʘʚʠʯʢʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʪʫʜʝʥʪʘʤʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʚʥʟ. 

ɹʘʟʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʥʘʚʠʯʦʢ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʠʡʦʤʽʚ 

ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʻ ʟʘʚʜʘʥʥʷ ʧʨʠʢʣʘʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ.ʇʨʘʢʪʠʯʥʽ ʟʘʜʘʯʽ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʩʚʽʪʣʶʚʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, ʷʢʽ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʟʫʤʦʚʣʶʶʪʴ ʧʦʛʣʠʙʣʝʥʝ ʽ ʨʦʟʰʠʨʝʥʝ ʩʧʨʠʡʥʷʪʪʷ ʬʘʢʪʽʚ, ʩʚʽʜʦʤʝ ʟʘʩʚʦʻʥʥʷ 

ʪʝʦʨʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʾ ʢʘʨʪʠʥʠ ʧʨʠʨʦʜʠ ʪʘ ʩʚʽʪʫ. ʋ ʰʢʽʣʴʥʽʡ ʤʘʪʝʤʘʪʠʮʽ ʨʝʘʣʽʟʘʮʽʷ 

ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʦʜʥʘ ʟ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ, ʘʣʝ, ʥʘ ʞʘʣʴ, ʥʝ 

ʧʽʜʢʨʽʧʣʝʥʘ ʜʦʩʪʘʪʥʴʦ ʥʽ ʥʘ ʟʤʽʩʪʦʚʦʤʫ, ʥʽ ʥʘ ʤʝʪʦʜʠʯʥʦʤʫ ʨʽʚʥʷʭ. ʇʨʦʪʝ ʨʝʘʣʽʟʘʮʽʷ 

ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʧʦʣʷʛʘʻ ʩʘʤʝ ʚ ʪʘʢʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 
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ʧʨʦʮʝʩʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʯʥʽʚ ʚʦʣʦʜʽʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ ʷʢ ʧʨʠʡʦʤʦʤ 

ʜʽʷʣʴʥʦʩʪʽ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʧʨʠʡʦʤʘʤʠ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʨʠʯʠʥʘʤʠ ʪʘʢʦʛʦ ʩʪʘʥʦʚʠʱʘ ʻ ʩʣʘʙʢʝ ʚʦʣʦʜʽʥʥʷ ʚʯʠʪʝʣʷʤʠ ʧʨʠʡʦʤʘʤʠ ʪʘ ʤʝʪʦʜʘʤʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʥʝʚʤʽʥʥʷ ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʦʣʽ  ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʙʫʪʽ ʟʥʘʥʥʷ ʦʢʨʝʤʠʭ ʥʘʫʢ ʚ 

ʢʦʤʧʣʝʢʩʽ.ʆʪʞʝ, ʚʘʨʪʦ ʩʬʦʨʤʫʚʘʪʠ ʥʘʚʠʯʢʠ ʪʘʢʦʛʦ ʨʦʜʫ ʜʽʷʣʴʥʦʩʪʽ ʱʝ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ. ɸʣʝ ʯʝʨʝʟ ʙʨʘʢ ʯʘʩʫ ʥʘ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʚʠʢʣʘʜʘʯʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʣʶʯʘʶʪʴ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʽʟ 

ʧʦʙʫʜʦʚʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʨʦʟʛʣʷʜʫ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʷʢʽ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜʚʦʜʷʪʴ 

ʧʽʜ ʧʦʥʷʪʪʷ, ʽʟ ʟʤʽʩʪʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʫʨʩʫ.  

ɸʥʘʣʽʟʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.ʇʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʟʘʢʦʥʦʤʽʨʥʦ 

ʧʨʠʟʚʽʚ ʜʦ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʟʥʘʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʙʽʣʴʰ ˇʨʫʥʪʦʚʥʠʡ ʘʥʘʣʽʟ ʩʬʝʨ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʇʨʦʪʝ, ʪʘʢʝ ʨʦʟʛʘʣʫʞʝʥʥʷʩʧʨʠʯʠʥʠʣʦ ʚʠʥʠʢʥʝʥʥʷ çʢʦʨʜʦʥʽʚè ʤʽʞʦʢʨʝʤʠʤʠ 

ʥʘʫʢʘʤʠ, ʥʘʚʽʪʴʙʣʠʟʴʢʠʤʠʤʽʞ ʩʦʙʦʶ.ʗ. ɸ. ʂʦʤʝʥʩʴʢʠʡ (1592-1670 ʨ. ʨ.) ʚʚʘʞʘʚ, ʱʦ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ ʩʣʽʜ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʪʘʢ, ʱʦ ʙ ʜʝʤʦʥʩʪʨʫʚʘʪʠ, ʱʦ  çʟʥʘʥʥʷ 

ʚʠʨʦʩʪʘʶʪʴ ʟ ʦʜʥʦʛʦ ʢʦʨʽʥʥʷ ï ʥʘʚʢʦʣʠʰʥʴʦʾ ʜʽʡʩʥʦʩʪʽ, ʤʘʶʪʴ ʤʽʞ ʩʦʙʦʶ ʟʚôʷʟʢʠè [2, ʩ. 86]. 

ʉʫʯʘʩʥʘ ʥʘʫʢʘ ʚʚʘʞʘʻ, ʱʦ ʤʦʜʝʣʶʚʘʥʥʷ ï ʮʝ ʦʜʠʥ ʽʟ ʤʝʪʦʜʽʚ ʧʽʟʥʘʥʥʷ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, 

ʜʣʷ ʷʢʦʛʦ ʯʽʪʢʦ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʟʚôʷʟʦʢ ʟ ʪʘʢʠʤʠ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʷʢ ʤʝʪʦʜ 

ʧʦʜʽʙʥʦʩʪʽ ʪʘ ʤʝʪʦʜ ʘʥʘʣʦʛʽʾ.  ʊʦʤʫ ʤʝʪʦʜʦʣʦʛʽʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʨʭʣʠʚʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, ʦʭʦʧʣʶʶʯʠ ʚʩʝ ʥʦʚʽ ʽ ʥʦʚʽ ʩʬʝʨʠ ï ʚ̔ ʜ ʨʦʟʨʦʙʢʠ ʪʝʭʥʽʯʥʠʭ ʩʭʝʤ ʜʦ ʘʥʘʣʽʟʫ 

ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʌʫʥʜʘʪʦʨʘʤʠ ʩʫʯʘʩʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʠ ɺ. ʄ. ɻʣʫʰʢʦʚ 

(1923-1982), ɹ. ɺ. ɻʥʝʜʝʥʢʦ (1912-1995), ɸ. ʄ. ʂʦʣʤʦʛʦʨʦʚ (1903-1987), ʆ. ɸ. ʉʘʤʘʨʩʴʢʠʡ 

(1919-2008), ɸ. ʄ. ʊʠʭʦʥʦʚ (1931-2003), ɺ. ʉ. ʂʦʨʦʣʶʢ (ʨ.ʥ.1925), ɸ. ʌ. ʊʫʨʙʽʥ (ʨ.ʥ. 1940) 

ʪʘ ʽʥʰʽ. ʅʘʟʚʘʥʽ ʚʯʝʥʽ, ʨʦʟʨʦʙʣʷʶʯʠ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠʾʭ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʧʨʠʡʰʣʠ ʱʝ ʚ 70-ʭ ï 90-ʭ ʨʦʢʘʭ ʍʍ 

ʩʪʦʣʽʪʪʷ ʜʦ ʜʫʤʢʠ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʶ ʩʪʫʜʝʥʪʽʚ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʫʯʥʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʽʣ. ʈʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʩʠʣʠʚ ʧʦʪʨʝʙʫ ʪʘʢʦʛʦ ʥʘʚʯʘʥʥʷ [3]. 

ʉʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʧʦʜʦʣʘʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʘʚʪʦʥʦʤʽʾ, ʥʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ ï 

ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʤʘʣʠ ʧʨʘʮʽ ɼ. ʂ. ʋʰʠʥʩʴʢʦʛʦ (1824ï1870 ʨ.ʨ.), 

ɯ. ʇ. ʇʘʚʣʦʚʘ (1849ï1936 ʨ. ʨ.), ɺ. ʆ. ʉʫʭʦʤʣʠʥʩʴʢʦʛʦ (1918ï1970ʨ. ʨ.), ʃ. ʉ. ɺʠʛʦʪʩʴʢʦʛʦ 

(1896ï1934ʨ.ʨ.), ʇ. ʗ. ɻʘʣʴʧʝʨʽʥʘ (1902ï1988 ʨ. ʨ.), ɯ. ʆ. ʉʽʢʦʨʩʴʢʦʛʦ (1842-1919 ʨ. ʨ.), 

ʄ. ʖ. ʂʦʣʷʛʽʥʘ (1927ï2016 ʨ. ʨ.), ɿ. ɯ. ʉʣʝʧʢʘʥʴ (1931ï2008 ʨ. ʨ.) ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ. ʋ 90-ʭ 

ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʽʥʪʝʛʨʘʮʽʷ ʥʘʙʫʣʘ ʬʫʥʢʮʽʾ ʤʝʭʘʥʽʟʤʫ ʛʫʤʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ 

ʪʘ ʙʫʣʘ ʧʦʢʣʠʢʘʥʘ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ ʫ ʰʢʦʣʷʨʽʚ ʮʽʣʽʩʥʦʛʦ ʧʦʛʣʷʜʫ ʥʘ ʩʚʽʪ, ʧʦʜʦʣʘʥʥʶ 

çʝʬʝʢʪʫ ʢʣʘʧʪʠʢʦʚʦʾ ʢʦʚʜʨʠè ʫ ʥʘʙʫʪʠʭ ʫʯʥʷʤʠ ʟʥʘʥʥʷʭ. [4] 

ɺ ʋʢʨʘʾʥʽ ʥʘ ʩʴʦʛʦʜʥʽ ʧʠʪʘʥʥʷʤʠ ʤʝʪʦʜʦʣʦʛʽʾ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʟʘʣʫʯʝʥʥʷʤ ʡʦʛʦ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘʡʤʘʶʪʴʩʷ ʅ. ʂʫʛʘʡ, ɺ. ɺʦʣʦʰʠʥʘ, ʉ. ʈʘʢʦʚ, 

ɭ. ɹʦʨʠʩʦʚ ʪʘ ʽʥʰʽ. ɿʦʢʨʝʤʘ ʅ. ʂʫʛʘʡ ʚʚʘʞʘʻ, ʱʦ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ 

ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʻ 

ʥʝʚʽʜô ʻʤʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ [5].  

ʄʝʪʘ ʩʪʘʪʪʽ. ʇʠʪʘʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ 

ʧʨʠʨʦʜʥʠʤ ʜʣʷ ʧʨʠʢʣʘʜʥʠʭ ʨʦʟʜʽʣʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʥʘʫʢʠ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʦʤʫ ʚʘʨʪʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʪʝʥʮʽʘʣʦʤ ʮʽʻʾ ʥʘʫʢʠ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ 

ʥʘʚʠʯʦʢ ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʾʭ ʦʧʨʘʮʶʚʘʥʥʷ.ɼʦʩʠʪʴ ʯʘʩʪʦ 

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʟʘʣʫʯʘʶʪʴʩʷ ʟʥʘʥʥʷ ʽʥʰʠʭ ʥʘʫʢ, 

ʟʦʢʨʝʤʘ ʾʭ ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʤʝʪʦʶ ʩʪʘʪʪʽ ʻ ʟôʷʩʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ  ʤʦʜʝʣʝʡ ʟʘʜʘʯ ʜʨʦʙʦʚʦ-ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʚʠʩʚʽʪʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʝʢʦʥʦʤʽʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺ ʩʫʯʘʩʥʽʡ ʤʝʪʦʜʠʯʥʽʡ ʜʫʤʮʽ ʧʽʜ ʤʽʞʧʨʝʜʤʝʪʥʠʤʠ 

ʟʚ'ʷʟʢʘʤʠ ʨʦʟʫʤʽʶʪʴ ʜʠʜʘʢʪʠʯʥʫ ʢʘʪʝʛʦʨʽʶ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʩʠʥʪʝʟʫʶʯʠʭ, ʽʥʪʝʛʨʘʮʽʡʥʠʭ 

ʚʽʜʥʦʩʠʥ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ, ʷʚʠʱʘʤʠ ʽ ʧʨʦʮʝʩʘʤʠ ʨʝʘʣʴʥʦʾ ʜʽʡʩʥʦʩʪʽ, ʱʦ ʟʥʘʡʰʣʠ ʩʚʦʻ 
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ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʟʤʽʩʪʽ, ʬʦʨʤʘʭ ʽ ʤʝʪʦʜʘʭ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʚʠʢʦʥʫʶʪʴ ʦʩʚʽʪʥʶ, 

ʨʦʟʚʠʚʘʶʯʫ ʪʘ ʚʠʭʦʚʥʫ ʬʫʥʢʮʽʾ ʚ ʾʭ ʦʙʤʝʞʝʥʽʡ ʻʜʥʦʩʪʽ [6, ʩ. 154]. ʗʢ ʟʘʟʥʘʯʘʻ ʚʽʜʦʤʠʡ 

ʤʝʪʦʜʠʩʪ ɺ. ʄ. ʌʝʜʦʨʦʚʘ: çéʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ñʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʟʤʽʩʪʽ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʠʭ ʜʽʘʣʝʢʪʠʯʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ, ʷʢʽ ʦʙôʻʢʪʠʚʥʦ ʜʽʶʪʴ ʫ ʧʨʠʨʦʜʽ ʪʘ 

ʧʽʟʥʘʶʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʥʘʫʢʘʤʠòè [7].  

ʇʨʠ ʚʩʴʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʚʠʜʽʚ ʤʽʞʥʘʫʢʦʚʦ ʾʚʟʘʻʤʦʜʽʾ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʥʘʡʙʽʣʴʰ 

ʟʘʛʘʣʴʥʽ ʥʘʧʨʷʤʢʠ: 

1) ʢʦʤʧʣʝʢʩʥʝ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʤʠ ʥʘʫʢʘʤʠ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʦʙôʻʢʪʘ; 

2) ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʦʜʥʽʻʾ ʥʘʫʢʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʽʥʰʠʭ ʥʘʫʢʘʭ; 

3) ʟʘʣʫʯʝʥʥʷ ʨʽʟʥʠʤʠ ʥʘʫʢʘʤʠ ʪʠʭ ʩʘʤʠʭ ʪʝʦʨʽʡ  ̔ʟʘʢʦʥʽʚ ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʦʙôʻʢʪʽʚ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʠʨʦʜʥʠʭ, 

ʝʢʦʥʦʤʽʯʥʠʭ, ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʚʠʱ ʪʘ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʜʨʫʛʠʡ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʥʘʧʨʷʤʢʽʚ. 

ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʨʦʧʦʥʫʶʪʴ ʜʚʘ 

ʚʠʜʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘ ʾʭʥʽʤ ʧʨʠʟʥʘʯʝʥʥʷʤ: ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ; ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʘʙʩʪʨʘʢʪʥʠʭ ʪʝʦʨʽʡ ʪʘ ʦʙ'ʻʢʪʽʚ. 

ɼʣʷ ʜʨʫʛʦʛʦ ʚʠʜʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʥʘʡʙʽʣʴʰʝ ʜʦʮʽʣʴʥʠʤ ʻ ʦʟʥʘʯʝʥʥʷ 

ʃ. ɼ. ʂʫʜʨʷʚʮʝʚʘ: çʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï ʮʝ ʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ, ʫ ʷʢʦʾ ʦʧʠʩʘʥʦ ʨʷʜ 

ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʾʾ ʝʣʝʤʝʥʪʘʤʠè [8, ʩ. 41]. 

ʇʝʨʰʦʤʫ ʞ ʚʠʜʫ ʤʦʜʝʣʝʡ ʚʽʜʧʦʚʽʜʘʻ ʦʟʥʘʯʝʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʝ ɸ. ʄ. ʊʠʭʦʥʦʚʠʤ: 

çʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï ʮʝ ʥʘʙʣʠʞʝʥʠʡ ʦʧʠʩ ʙʫʜʴ-ʷʢʦʛʦ ʢʣʘʩʫ ʷʚʠʱ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʠʤʚʦʣʽʢʠè [9, ʩ. 62]. ɯ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʦʟʥʘʯʝʥʥʷ: 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤʥʘʟʠʚʘʶʪʴʤʝʪʦʜ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ, 

ʧʨʦʮʝʩʽʚ ʯʠ ʷʚʠʱ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʷʢ ʟʘʩʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ [3]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʘʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʤʦʞʣʠʚʣʶʻ ʟʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʦʙôʻʢʪʘ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʤʘʪʝʤʘʪʠʯʥʠʤ 

ʘʧʘʨʘʪʦʤ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ ï ʦʪʨʠʤʘʪʠ ʥʝ ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʥʫ, ʘ ʡ ʷʢʽʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʦʙôʻʢʪ. 

ʆʩʢʽʣʴʢʠ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʚʯʘʻ ʟʘʜʘʯʽ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʨʦʟʨʦʙʣʷʻ 

ʤʝʪʦʜʠ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʪʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝʤʦ ʧʨʠʪʨʠʤʫʚʘʪʠʩʷ ʦʟʥʘʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʜʘʥʽ ɸ. ʄ. ʊʠʭʦʥʦʚʠʤ. 

ʗʢ ʚʽʜʦʤʦ, ʧʨʦʮʝʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ 

ʝʪʘʧʽʚ: 

ς ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ; 

ς ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ ʘʙʦ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ; 

ς ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; 

ς ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʞʠʪʪʷ (ʚʠʨʦʙʥʠʮʪʚʦ). 

ʗʢ ʩʚʽʜʯʠʪʴ ʽʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʫʤʢʠ, ʰʢʽʣʴʥʘ ʧʨʘʢʪʠʢʘ, ʚʣʘʩʥʠʡ ʜʦʚʽʜ, 

ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ʻ ʜʦʚʦʣʽ ʩʢʣʘʜʥʠʤ (ʧʨʠʢʣʘʜʦʤ ʤʦʞʝ 

ʩʣʫʛʫʚʘʪʠ ʚʽʜʦʤʘ ʤʦʜʝʣʴ ʃʝʦʥʪʴʻʚʘ). ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʮʝ ʥʘʚʽʪʴ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʦʷʚʠ 

ʥʦʚʠʭ ʨʦʟʜʽʣʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʥʘʫʢʠ. ʅʝ ʻ ʚʠʢʣʶʯʝʥʥʷʤ ʽ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʊʝʨʤʽʥ çʧʨʦʛʨʘʤʫʚʘʥʥʷè ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʝʨʰʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ ʙʫʣʠ ʫ ʩʬʝʨʽ ʝʢʦʥʦʤʽʢʠ, ʘ ʟ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ 

ʩʣʦʚʦ çprogrammingè ʦʟʥʘʯʘʻ ʧʣʘʥʫʚʘʥʥʷ, ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʜʽʡ. ʊʝʨʤʽʥʦʣʦʛʽʷ ʚʽʜʦʙʨʘʞʘʻ 

ʪʽʩʥʠʡ ʟʚôʷʟʦʢ, ʱʦ ʽʩʥʫʻ ʤʽʞ ʤʘʪʝʤʘʪʠʯʥʦʶ ʧʦʩʪʘʥʦʚʢʦʶ ʟʘʜʘʯʽ ʪʘ ʾʾ ʝʢʦʥʦʤʽʯʥʦʶ 

ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ.  

ʆʧʪʠʤʽʟʘʮʽʡʥʽ ʟʘʜʘʯʽ, ʱʦ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʚʠʥʠʢʘʶʪʴ 

ʪʦʜʽ, ʢʦʣʠ, ʥʘʧʨʠʢʣʘʜ, ʨʝʩʫʨʩʽʚ, ʱʦ ʻ ʚ ʥʘʷʚʥʦʩʪʽ ʥʝ ʚʠʩʪʘʯʘʻ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʅʘʡʧʨʦʩʪʽʰʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʻ çʢʣʘʩʠʯʥʽè ʟʘʜʘʯʽ 

ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʪʨʘʥʩʧʦʨʪʥʘ ʟʘʜʘʯʘ, ʟʘʜʘʯʘ ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʘʜʘʯʘ 

ʩʢʣʘʜʘʥʥʷ ʨʘʮʽʦʥʫ (ʜʽʻʪʠ). ʄʝʪʦʶ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʻ ʚʽʜʰʫʢʘʥʥʷ ʪʘʢʦʛʦ ʨʦʟʧʦʜʽʣʫ 
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ʨʝʩʫʨʩʽʚ, ʧʨʠ ʷʢʦʤʫ: ʘʙʦ ʤʽʥʽʤʽʟʫʶʪʴʩʷ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ, ʘʙʦ ʤʘʢʩʠʤʽʟʫʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ 

ʧʨʠʙʫʪʦʢ [10].  

ɼʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʠʯʦʢ ʤʘʪʝʤʘʪʠʯʥʦ ʤʦʜʝʣʶʚʘʪʠ ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ, ʚʘʨʪʦ 

ʨʦʟʛʣʷʜʘʪʠ ʤʦʜʝʣʽ ʟʘʜʘʯ, ʩʢʣʘʜʥʽʰʽ ʥʽʞ ʤʦʜʝʣʽ çʢʣʘʩʠʯʥʠʭè ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɼʦ ʪʘʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʝʢʦʥʦʤʽʯʥʽ ʟʘʜʘʯʽ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ ʫ ʜʨʦʙʦʚʦ-ʣʽʥʽʡʥʦʤʫ 

ʧʨʦʛʨʘʤʫʚʘʥʥʽ. 

ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʟʘʜʘʯ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʜʽʣʫ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʣʽʜ:  

ς ʥʘʤʘʛʘʪʠʩʷ ʩʢʣʘʩʪʠ ʪʘʙʣʠʮʶ, ʱʦ ʙʫʜʝ ʤʽʩʪʠʪʠ ʜʘʥʽ, ʧʦʜʘʥʽ ʚ ʟʘʜʘʯʽ;  

ς ʯʽʪʢʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʙʫʜʝ ʧʦʟʥʘʯʝʥʦ ʟʘ ʥʝʚʽʜʦʤʽ; 

ς ʟʥʘʪʠ ʪʘ ʨʦʟʫʤʽʪʠ ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʤʘʪʝʤʘʪʠʯʥʫ ʩʫʪʥʽʩʪʴ ʫʩʽʭ ʪʝʨʤʽʥʽʚ, ʱʦ ʬʽʛʫʨʫʶʪʴ 

ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ  (ʪʘʢʠʭ ʷʢ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʱʦ). 

ɿʘʜʘʯʘ ˉ1. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 2-ʭ ʚʠʜʽʚ ʚʠʨʦʙʽʚ ɸ ʽ ɺ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 3 ʚʠʜʠ 

ʦʙʣʘʜʥʘʥʥʷ. ʂʦʞʝʥ ʚʠʨʽʙ ʧʦʚʠʥʝʥ ʧʨʦʡʪʠ ʦʙʨʦʙʢʫ ʥʘ ʚʩʽʭ ʪʠʧʘʭ ʦʙʣʘʜʥʘʥʥʷ. ɺʽʜʦʤʠʡ ʯʘʩ 

ʦʙʨʦʙʢʠ ʢʦʞʥʦʛʦ ʚʠʜʫ ʚʠʨʦʙʽʚ ʥʘ ʦʙʣʘʜʥʘʥʥʽ ʜʘʥʦʛʦ ʪʠʧʫ, ʱʦ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. ʊʘʢʦʞ ʚ 

ʮʽʡ ʪʘʙʣʠʮʽ ʧʦʜʘʥʦ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʦʜʥʦʛʦ ʚʠʨʦʙʫ ʢʦʞʥʦʛʦ ʚʠʜʫ. 

ʆʙʣʘʜʥʘʥʥʷ ʪʠʧʽʚ ɯ ʽ ɯɯɯ ʟʘʚʦʜ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʙʽʣʴʰʝ 29 ʪʘ 40 ʛʦʜʠʥ 

ʚ̔ ʜʧʦʚʽʜʥʦ, ʘ ʦʙʣʘʜʥʘʥʥʷ ʪʠʧʫ ɯɯ  ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʤʝʥʰʝ 10 ʛʦʜʠʥ. 

ɺʠʟʥʘʯʠʪʠ ʩʢʽʣʴʢʠ ʚʠʨʦʙʽʚ ʢʦʞʥʦʛʦ ʚʠʜʫ ʩʣʽʜ ʚʠʛʦʪʦʚʠʪʠ, ʱʦʙ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʥʦʛʦ 

ʚʠʨʦʙʫ ʙʫʣʘ ʙ ʥʘʡʤʝʥʰʦʶ. 

ʊʘʙʣʠʮʷ 1. 

ʊʠʧ ʦʙʣʘʜʥʘʥʥʷ 
ɺʠʪʨʘʪʠ ʯʘʩʫ (ʛʦʜ.) ʥʘ ʦʙʨʦʙʢʫ ʦʜʥʦʛʦ ʚʠʨʦʙʫ 
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ɯɯɯ 12 

ɺʠʪʨʘʪʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ            

ʦʜʥʦʛʦ ʚʠʨʦʙʫ, ʛʨʥ. 
52 73 

 

Cʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ. 

ʇʦʟʥʘʯʠʚʰʠ ʯʝʨʝʟ ʭ1 ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʪʠʧʫ ɸ, ʯʝʨʝʟ ʭ2  ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʪʠʧʫ ɺ, 

ʜʦʧʠʩʫʶʪʴ ʱʝ ʦʜʠʥ ʨʷʜʦʢ ʫ ʪʘʙʣʠʮʽ. ʆʪʨʠʤʫʶʪʴ ʪʘʙʣʠʮʶ 2. 

ʊʘʙʣʠʮʷ 2. 

ʊʠʧ ʦʙʣʘʜʥʘʥʥʷ 
ɺʠʪʨʘʪʠ ʯʘʩʫ (ʛʦʜ.) ʥʘ ʦʙʨʦʙʢʫ ʦʜʥʦʛʦ ʚʠʨʦʙʫ 
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ɺʠʪʨʘʪʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ            

ʦʜʥʦʛʦ ʚʠʨʦʙʫ, ʛʨʥ. 
52 73 

ʂʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʭ1 ʭ2 

 

ɼʘʣʽ ʟʥʘʭʦʜʷʪʴ ʯʘʩʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ: 

ς ʦʙʣʘʜʥʘʥʥʷ ʪʠʧʫ ɯ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʦʪʷʛʦʤ 2ʭ1 + 8ʭ2 ʛʦʜʠʥ, ʘ ʮʝ ʥʝ 

ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ ʟʘ ʫʤʦʚʦʶ 29 ʛʦʜʠʥ (2ʭ1 + 8ʭ2Ò 29),  

ς ʘʥʘʣʦʛʽʯʥʦ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ ʪʠʧʫ ɯɯɯ ï 12ʭ1 + 5ʭ2Ò 40,  

ς ʘ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ ʪʠʧʫ ɯɯ ï 8ʭ1 + ʭ1 ʛʦʜʠʥ, ʘ ʮʝ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʤʝʥʰʝ ʥʽʞ 10 ʛʦʜʠʥ 

(8ʭ1 + ʭ2Ó 10). 

ɯ ʚʽʜʧʦʚʽʜʥʦ ʦʪʨʠʤʫʶʪʴ ʥʘʩʪʫʧʥʫ ʩʠʩʪʝʤʫ ʦʙʤʝʞʝʥʴ: 
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ɿʘʛʘʣʴʥʽ ʛʨʦʰʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ï ʮʝ ʩʫʤʘ ʚʠʪʨʘʪ ʥʘ ʦʙʨʦʙʢʫ ʜʝʪʘʣʝʡ ʪʠʧʫ ɸ 

(52ʭ1) ʪʘʚʠʪʨʘʪ ʥʘ ʦʙʨʦʙʢʫ ʜʝʪʘʣʝʡ ʪʠʧʫ ɺ (73ʭ2): 52ʭ1 + 73ʭ2 . 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʛʨʦʰʦʚʠʭ ʚʠʪʨʘʪ 

ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ[11, ʩ. 48], ʦʪʨʠʤʫʶʪʴ ʚʠʨʘʟ ʜʣʷ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ: Z=
21
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ɯ, ʚʽʜʧʦʚʽʜʥʦ, ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʨʦʟʛʣʷʜʫʚʘʥʦʾ ʟʘʜʘʯʽ ʙʫʜʝ ʧʦʰʫʢ ʤʽʥʽʤʫʤʫ 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ Z=
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ɼʣʷ ʚʠʨʦʙʣʝʥʥʷ ʥʘʚʠʯʦʢ ʪʘ ʧʨʠʡʦʤʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʟʘʜʘʯʽ, ʷʢʽ ʤʘʶʪʴ ʩʭʦʞʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʘʙʦ ʩʧʦʩʦʙʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʚʘʨʪʦ 

ʨʦʟʛʣʷʜʘʪʠ ʪʘʢ ʟʚʘʥʠʤʠ ʮʠʢʣʘʤʠ. ʊʦʤʫ ʩʣʽʜ ʩʢʣʘʜʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʫʟʘʛʘʣʴʥʝʥʴ ʟʘʜʘʯ 

ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʜʘʥʠʤʠ. 

ɿʘʜʘʯʘ ˉ2. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ n ʚʠʜʽʚ ʚʠʨʦʙʽʚ ɸ1, ɸ2, é, ɸn ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ m ʚʠʜʽʚ 

ʦʙʣʘʜʥʘʥʥʷʪʠʧʽʚ ɺ1, ɺ2, é, ɺm. ʂʦʞʝʥ ʚʠʨʽʙ ʧʦʚʠʥʝʥ ʧʨʦʡʪʠ ʦʙʨʦʙʢʫ ʥʘ ʚʩʽʭ ʪʠʧʘʭ 

ʦʙʣʘʜʥʘʥʥʷ. ɺʽʜʦʤʠʡ ʯʘʩ ʦʙʨʦʙʢʠ ʢʦʞʥʦʛʦ ʚʠʜʫ ʚʠʨʦʙʽʚ ʥʘ ʦʙʣʘʜʥʘʥʥʽ ʜʘʥʦʛʦ ʪʠʧʫ, ʱʦ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3. ʊʘʢʦʞ ʚ ʮʽʡ ʪʘʙʣʠʮʽ ʧʦʜʘʥʦ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʦʜʥʦʛʦ 

ʚʠʨʦʙʫ ʢʦʞʥʦʛʦ ʚʠʜʫ. 

ʆʙʣʘʜʥʘʥʥʷ ɺ1 ʟʘʚʦʜ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʙʽʣʴʰʝ b1ʛʦʜʠʥ, ɺ2 ï ʥʝ ʤʝʥʰʝ b2 ʛʦʜʠʥ, 

é, ɺm ï ʥʝ ʤʝʥʰʝ bm ʛʦʜʠʥ ʚʽʜʧʦʚʽʜʥʦ. 

ɺʠʟʥʘʯʠʪʠ ʩʢʽʣʴʢʠ ʚʠʨʦʙʽʚ ʢʦʞʥʦʛʦ ʚʠʜʫ ʩʣʽʜ ʚʠʛʦʪʦʚʠʪʠ, ʱʦʙ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʥʦʛʦ 

ʚʠʨʦʙʫ ʙʫʣʘ ʙ ʥʘʡʤʝʥʰʦʶ. 

ʊʘʙʣʠʮʷ 3. 

ʊʠʧ ʦʙʣʘʜʥʘʥʥʷ 
ɺʠʪʨʘʪʠ ʯʘʩʫ (ʛʦʜ.)ʥʘ ʦʙʨʦʙʢʫ ʦʜʥʦʛʦ ʚʠʨʦʙʫ 

ɸ1 ɸ2 é ɸn 

B1 ʘ11 

ʘ21 

é 
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ʘ12 

ʘ22 

é 

ʘm2 

é 

é 

é 

é 

ʘ1n 

ʘ2n 

é 

ʘmn 

B2 

é 

Bm 

ɺʠʪʨʘʪʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ            

ʦʜʥʦʛʦ ʚʠʨʦʙʫ, ʛʨʥ. 
c1 c2 é cn 

 

ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ. 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʟʘʜʘʯʽ ˉ1, ʯʝʨʝʟ ʭ1ʧʦʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʪʠʧʫ ɸ1, ʯʝʨʝʟ ʭ2 ï

ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʪʠʧʫ ɸ2,é, ʯʝʨʝʟ ʭnï ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʪʠʧʫ ɸnʪʘ ʜʦʧʠʩʫʶʪʴ ʱʝ ʦʜʠʥ ʨʷʜʦʢ 

ʫ ʪʘʙʣʠʮʶ, ʦʪʨʠʤʫʶʯʠ ʪʘʙʣʠʮʶ 4. 

ʊʘʙʣʠʮʷ 4. 

ʊʠʧ ʦʙʣʘʜʥʘʥʥʷ 
ɺʠʪʨʘʪʠ ʯʘʩʫ (ʛʦʜ.)ʥʘ ʦʙʨʦʙʢʫ ʦʜʥʦʛʦ ʚʠʨʦʙʫ 

ɸ1 ɸ2 é ɸn 

B1 ʘ11 

ʘ21 

é 

ʘm1 

ʘ12 

ʘ22 
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ʘm2 
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é 

ʘ1n 

ʘ2n 

é 

ʘmn 

B2 

é 

Bm 

ɺʠʪʨʘʪʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ            

ʦʜʥʦʛʦ ʚʠʨʦʙʫ, ʛʨʥ. 
c1 c2 é cn 

ʂʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʭ1 ʭ2 é ʭn 

 

ʏʘʩʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʙʫʜʫʪʴ ʟʘʜʘʚʘʪʠʩʷ ʥʘʩʪʫʧʥʦʶ ʩʠʩʪʝʤʦʶʥʝʨʽʚʥʦʩʪʝʡ: 
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ɿʘʛʘʣʴʥʽ ʛʨʦʰʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ï ʮʝ ʩʫʤʘ ʚʠʪʨʘʪ ʥʘ ʦʙʨʦʙʢʫ ʚʩʽʭ ʜʝʪʘʣʝʡ, ʱʦ 

ʩʢʣʘʜʘʻ ʩ1 ʭ1 + ʩ2ʭ2 + é + ʩn ʭn= ä
=

n

j

jj xʩ
1

.  

ɼʘʣʽ, ʚʨʘʭʦʚʫʶʯʠ ʦʟʥʘʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʦʪʨʠʤʫʶʪʴ ʚʠʨʘʟ ʜʣʷ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ : Z=

ä

ä

=

=
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j

j
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x
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1

1
 

ɯ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʨʦʟʛʣʷʜʫʚʘʥʦʾ ʟʘʜʘʯʽ ʙʫʜʝ ʧʦʰʫʢ ʤʽʥʽʤʫʤʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ 

Z = 

ä

ä

=

=

n

j

j

n

j

jj

x

xʩ

1

1

  

ʧʨʠ ʦʪʨʠʤʘʥʠʭ ʦʙʤʝʞʝʥʥʷʭ  

î
î
î

í

î
î
î

ì

ë

·=²

¢+++

¢+++

¢+++

.1,0

,...

...

,...

,...

2211

22222121

11212111

njʭ

bxʘʭʘxʘ

bxʘʭʘxʘ

bʭʘʭʘxʘ

j

mnmnmm

nn

nn

 

ɿʘʜʘʯʘ ˉ 3. ɺʟʫʪʪʻʚʘ ʬʘʙʨʠʢʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 4 ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʚʟʫʪʪʷ ʚʠʢʦʨʠʩʪʦʚʫʻ 

3 ʚʠʜʠ ʰʢʽʨʤʘʪʝʨʽʘʣʽʚ: ʛʨʫʙʫ ʰʢʽʨʫ ʜʣʷ ʚʝʨʭʘ, ʟʘʤʰʫ ʪʘ ʪʦʥʢʫ ʧʽʜʢʣʘʜʦʯʥʫ ʰʢʽʨʫ. ɺʠʪʨʘʪʠ 

ʩʠʨʦʚʠʥʠ (ʫ ʤ2) ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʥʽʻʾ ʧʘʨʠ ʢʦʞʥʦʾ ʤʦʜʝʣʽ ʚʟʫʪʪʷ ʪʘ ʟʘʧʘʩʠ ʩʠʨʦʚʠʥʠ (ʫ ʤ2) 

ʧʦʜʘʥʽ ʫ ʪʘʙʣʠʮʽ 5. ʊʘʢʦʞ ʚ ʪʘʙʣʠʮʽ ʧʦʜʘʥʽ: ʨʦʟʤʽʨ ʚʠʨʦʙʥʠʯʠʭ ʬʦʥʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʦʜʥʽʻʾ ʧʘʨʠ ʚʟʫʪʪʷ ʢʦʞʥʦʾ ʤʦʜʝʣʽ, ʪʘ ʧʨʠʙʫʪʦʢ ʚʽʜ ʧʨʦʜʘʞʫ. 

 ʊʘʙʣʠʮʷ 5. 

ɺʠʜʠ 

ʰʢʽʨʤʘʪʝʨʽʘʣʽʚ 
ɿʘʧʘʩʠ, ʤ2 

ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ ʫ ʤ2 ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʥʽʻʾ ʧʘʨʠ ʢʦʞʥʦʾ 

ʤʦʜʝʣʽ ʚʟʫʪʪʷ  

ʄʦʜʝʣʴ ɯ ʄʦʜʝʣʴ ɯɯ ʄʦʜʝʣʴ ɯɯɯ ʄʦʜʝʣʴ ɯV 

ɻʨʫʙʘ ʰʢʽʨʘ 254 1,2  0,55  1,35 0,95 

ɿʘʤʰʘ 189 0,12 1,3 0,65 1,1 

ʊʦʥʢʘ ʰʢʽʨʘ 311 1,4 1,85 2 2,3 

ɺʠʨʦʙʥʠʯʠʡ  ʬʦʥʜ  13 18 16 14 

ʇʨʠʙʫʪʦʢ , ʛʨʥ. 266 497 512 618 
 

ɺʚʘʞʘʶʯʠ, ʱʦ ʬʘʙʨʠʢʘ ʤʦʞʝ ʚʠʧʫʩʢʘʪʠ ʚʟʫʪʪʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʫ ʙʫʜʴ-ʷʢʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ, ʩʢʣʘʩʪʠ ʪʘʢʠʡ ʧʣʘʥ ʚʠʧʫʩʢʫ ʚʟʫʪʪʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʚ ʤʘʢʩʠʤʘʣʴʥʫ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ. 

ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ.  

ʏʝʨʝʟ ʭ1, ʭ2, ʭ3, ʭ4ʧʦʟʥʘʯʘʶʪʴ ï ʢʽʣʴʢʽʩʪʴ ʧʘʨ ʚʟʫʪʪʷ ʚʽʜʧʦʚʽʜʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʙʫʜʝ 

ʚʠʛʦʪʦʚʣʝʥʦ ʬʘʙʨʠʢʦʶ. ɼʦʧʦʚʥʶʶʪʴ ʪʘʙʣʠʮʶ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʊʘʙʣʠʮʷ 6. 

ɺʠʜʠ 

ʰʢʽʨʤʘʪʝʨʽʘʣʽʚ 
ɿʘʧʘʩʠ, ʤ2 

ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ ʫ ʤ2 ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʥʽʻʾ ʧʘʨʠ ʢʦʞʥʦʾ 

ʤʦʜʝʣʽ ʚʟʫʪʪʷ  

ʄʦʜʝʣʴ ɯ ʄʦʜʝʣʴ ɯɯ ʄʦʜʝʣʴ ɯɯɯ ʄʦʜʝʣʴ ɯV 

ɻʨʫʙʘ ʰʢʽʨʘ 254 1,2  0,55  1,35 0,95 

ɿʘʤʰʘ 189 0,12 1,3 0,65 1,1 

ʊʦʥʢʘ ʰʢʽʨʘ 311 1,4 1,85 2 2,3 

ɺʠʨʦʙʥʠʯʠʡ  ʬʦʥʜ  13 19 22 24 

ʇʨʠʙʫʪʦʢ , ʛʨʥ. 266 497 512 618 

ʂʽʣʴʢʽʩʪʴ ʧʘʨ ʚʟʫʪʪʷ ʭ1 ʭ2 ʭ3 ʭ4 
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ʊʝʧʝʨ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʩʴʦʛʦ ʚʟʫʪʪʷ ʙʫʜʫʪʴ ʟʘʜʘʚʘʪʠʩʷ 

ʥʘʩʪʫʧʥʦʶ ʩʠʩʪʝʤʦʶ ʥʝʨʽʚʥʦʩʪʝʡ: 
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ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʬʦʥʜʽʚ , ʱʦ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʩʽʭ 

ʧʘʨ ʚʟʫʪʪʷ, ʩʢʣʘʜʘʪʠʤʝ: 13ʭ1 + 19ʭ2 + 22ʭ3 + 24ʭ4. 

ɸ ʟʘʛʘʣʴʥʠʡ ʧʨʠʙʫʪʦʢ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ï 266ʭ1 + 497ʭ2 + 512ʭ3 + 618ʭ4. 

ɼʣʷ ʪʦʛʦ, ʱʦ ʩʪʚʦʨʠʪʠ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʩʣʽʜ ʟʥʘʪʠ, ʱʦ ʪʘʢʝ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ (ʧʨʦʜʫʢʮʽʾ). 

ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ (ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʦʜʫʢʮʽʾ, ʘʢʪʠʚʽʚ) ï ʮʝ ʝʢʦʥʦʤʽʯʥʘ ʢʘʪʝʛʦʨʽʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʪʨʫʜʦʚʠʭ ʪʘ ʛʨʦʰʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʘ 

ʪʘʢʦʞ ʧʨʠʨʦʜʥʠʭ ʙʘʛʘʪʩʪʚ[11, ʩ. 52]. 

ʂʦʝʬʽʮʽʻʥʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʙʫʪʢʫ ʜʦ ʘʢʪʠʚʽʚ, 

ʨʝʩʫʨʩʽʚ ʘʙʦ ʧʦʪʦʢʽʚ, ʱʦ ʾʾ ʬʦʨʤʫʶʪʴ. ʄʦʞʝ ʚʠʨʘʞʘʪʠʩʷ ʷʢ ʚ ʧʨʠʙʫʪʢʫ ʥʘ ʦʜʠʥʠʮʶ 

ʚʢʣʘʜʝʥʠʭ ʢʦʰʪʽʚ, ʪʘʢ ʽ ʚ ʧʨʠʙʫʪʢʫ, ʱʦ ʥʝʩʝ ʢʦʞʥʘ ʛʨʦʰʦʚʘ ʦʜʠʥʠʮʷ. ʇʦʢʘʟʥʠʢʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʟʘʚʞʜʠ ʚʠʨʘʞʘʶʪʴ ʫ ʚʽʜʩʦʪʢʘʭ [11, ʩ. 52]. 

ʆʪʞʝ, ʜʣʷ ʨʦʟʛʣʷʜʫʚʘʥʦʾ ʟʘʜʘʯʽ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʙʫʪʢʫ 

ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʬʦʥʜʽʚ. ʎʝ ʚʽʜʥʦʰʝʥʥʷ ʽ ʙʫʜʝ ʮʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ ʟʘʜʘʯʽ 

Z = 
4321

4321

24221913

618512497266

ʭʭʭʭ

ʭʭʭʭ

+++

+++
. 

ɿ ʫʤʦʚʠ ʚʠʧʣʠʚʘʻ, ʱʦ  ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʤʘʢʩʠʤʫʤ Z ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʫʤʦʚ ʩʠʩʪʝʤʠ 

ʥʝʨʽʚʥʦʩʪʝʡ ʚʠʪʨʘʪ ʩʠʨʦʚʠʥʠ.  

ʊʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʨʦʟʛʣʷʜʫʚʘʥʦʾ ʟʘʜʘʯʽ ʙʫʜʝ ʪʘʢʘ ʟʘʜʘʯʘ: 
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ɿʘʜʘʯʘ ˉ4 ( ʫʟʘʛʘʣʴʥʝʥʥʷ ʟʘʜʘʯʽ ˉ3 ). 

ɼʝʷʢʘ ʚʠʨʦʙʥʠʯʝ ʦʙôʻʜʥʘʥʥʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ nʨʽʟʥʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻm 

ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ. ʅʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʠʥʠʮʽ j-ʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ (j= 1õ n) ʧʦʪʨʽʙʥʦ ʘijʦʜʠʥʠʮʴ 

ʩʠʨʦʚʠʥʠ -̔ʛʦ ʚʠʜʫ ( ̔= 1õ m), ʚʩʴʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʥʝ ʙʽʣʴʰʝ biʦʜʠʥʠʮʴ ʚʽʜʧʦʚʽʜʥʦʾ 

ʩʠʨʦʚʠʥʠ. ɺʽʜʦʤʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʩjʦʜʠʥʠʮʽ ʢʦʞʥʦʛʦ ʚʠʜʫ jïʾ  ʧʨʦʜʫʢʮʽʾ  ʪʘ ʧʨʠʙʫʪʦʢ ʚʽʜ ʾʾ 

ʨʝʘʣʽʟʘʮʽʾ dj.  

ʉʢʣʘʩʪʠ ʪʘʢʠʡ ʧʣʘʥ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʷʢʠʡ ʙʠ ʟʘʙʝʟʧʝʯʫʚʘʚ ʤʘʢʩʠʤʘʣʴʥʫ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ.  

ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ.  

ɼʦʮʽʣʴʥʦ ʩʢʣʘʩʪʠ ʪʘʙʣʠʮʶ, ʚ ʷʢʫ ʟʘʧʠʩʘʪʠ ʚʩʽ ʜʘʥʽ ʟʘʜʘʯʽ (ʪʘʙʣʠʮʷ 7). 

ʊʘʙʣʠʮʷ 7. 

ɺʠʜʠ ʩʠʨʦʚʠʥʠ ɿʘʧʘʩʠ, ʤ2 
ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠSi ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ ʈj 
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Cʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʩ1 ʩ2 é ʩn 

ʇʨʠʙʫʪʦʢ , ʛʨʥ. d1 d2 é dn 
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ʇʽʩʣʷ ʫʚʝʜʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ( ʭjï ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ ʧʨʦʜʫʢʮʽʾ ʈj, j = 1 ·n), ʪʘʙʣʠʮʷ ʥʘʙʫʜʝ 

ʥʘʩʪʫʧʥʦʛʦ ʚʠʛʣʷʜʫ: 

ʊʘʙʣʠʮʷ 8. 

ɺʠʜʠ ʩʠʨʦʚʠʥʠ ɿʘʧʘʩʠ, ʤ2 
ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠSi ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ ʈj 
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Cʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ  ʩ1 ʩ2 é ʩn 

ʇʨʠʙʫʪʦʢ , ʛʨʥ. d1 d2 é dn 

ʂʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʭ1 ʭ2 é ʭn 

 

ɯ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʙʫʪʢʫ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʜʫʢʮʽʾ ʜʦ ʾʾ ʩʦʙʽʚʘʨʪʦʩʪʽ [11, 52], ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʫʟʘʛʘʣʴʥʝʥʦʾ ʟʘʜʘʯʽ ʤʘʪʠʤʝ ʪʘʢʠʡ 
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ɿʘʫʚʘʞʝʥʥʷ. ɺʩʽ ʨʦʟʛʣʷʥʫʪʽ ʟʘʜʘʯʽ ʻ ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʘʜʘʯʘʤʠ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʦʙʤʝʞʝʥʴ ï ʮʝ ʩʠʩʪʝʤʘ ʣʽʥʽʡʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ, ʘ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʜʦʩʠʪʴ 

ʣʝʛʢʦ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʪʚʦʨʝʥʘ ʜʦ ʣʽʥʽʡʥʦʾ ʬʫʥʢʮʽʾ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʦʜʥʘ ʽʟ ʽʜʝʡ)  
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ɺʠʩʥʦʚʢʠ. ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ, ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʟʘʜʘʯ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ 

ʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ, ʜʦʟʚʦʣʷʻ: 

1) ʤʦʪʠʚʫʚʘʪʠ ʩʪʫʜʝʥʪʽʚ  ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ (ʪʨʘʜʠʮʽʡʥʝ ʧʠʪʘʥʥʷ, ʱʦ 

ʫ ʥʠʭ ʚʠʥʠʢʘʻ: ʷʢ ʮʝ ʨʦʟʚǋʷʟʫʻʪʴʩʷ?); 

2) ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʤʘʪʝʤʘʪʠʢʠ, ʦʩʢʽʣʴʢʠ ʥʘ ʩʴʦʛʦʜʥʽ 

ʤʘʪʝʤʘʪʠʯʥʦ ʥʘʤʘʛʘʶʪʴʩʷ ʦʧʠʩʘʪʠ ʩʠʪʫʘʮʽʾ, ʷʚʠʱʘ, ʧʦʜʽʾ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʘʣʫʟʝʡ ʣʶʜʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʥʘʚʽʪʴ ʥʝ ʧʦʚôʷʟʘʥʠʭ ʟ ʤʘʪʝʤʘʪʠʢʦʶ; 

3) ʨʦʟʰʠʨʶʚʘʪʠ ʩʚʽʪʦʛʣʷʜ ʩʪʫʜʝʥʪʽʚ, ʷʢ ʯʝʨʝʟ ʩʘʤʽ ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ, ʪʘʢ ʽ ʯʝʨʝʟ ʨʦʟʛʣʷʜ 
ʩʫʤʽʞʥʠʭ ʧʠʪʘʥʴ, ʧʦʚǋʷʟʘʥʠʭ ʟ ʫʤʦʚʦʶ ʟʘʜʘʯʽ; 

4) ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʤʘʪʝʤʘʪʠʢʠ ʟ ʪʠʤʠ ʥʘʫʢʘʤʠ, ʜʣʷ ʧʨʠʢʣʘʜʥʠʭ 

ʟʘʜʘʯ ʷʢʠʭ ʩʪʚʦʨʶʶʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ; 

5) ʬʦʨʤʫʚʘʪʠ ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʠʡ ʧʽʜʭʽʜ ʫ ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʥʘʫʢʠ. 
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ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʧʦʥʷʪʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ; ʫʢʘʟʘʥʳ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʣʝʜʥʠʭ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʨʳ ʩʦʟʜʘʥʠʷ 

ʤʥʦʛʦʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʟʘʜʘʯ ʜʨʦʙʥʦ-ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʘʞʥʳʤ 

ʷʚʣʷʝʪʩʷ ʟʥʘʥʠʝ ʪʘʢʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʢʘʢ: ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. ɼʣʷ ʟʘʜʘʯ ʨʘʩʩʤʦʪʨʝʥʦ ʢʘʢ 

ʯʘʩʪʥʳʡ, ʪʘʢ ʠ ʦʙʱʠʡ ʩʣʫʯʘʠ. ʇʨʠʚʝʜʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʩʦʟʜʘʥʠʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʜʘʯ. ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʩʦʟʜʘʥʠʷ 

ʤʦʜʝʣʝʡ ʚʳʰʝ ʫʧʦʤʷʥʫʪʳʭ ʟʘʜʘʯ ʥʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʚʩʝʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ ʚʳʜʝʣʝʥʠʶ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʵʪʦʤ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʴ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʜʨʦʙʥʦ-ʣʠʥʝʡʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ,  ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ. 

 

Odintsova O.ʆ. The role of interdisciplinary connections of mathematics and economics 

during creative the multidimensional models of problems. 
There are the arguments of importance to teach thʝ elements of mathematical modeling in 

curricula of mathematical programming in pedagogical university and the role of the 

interdisciplinary connections which are arising in this process in this article. Itôs revealed such 
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concepts as mathematical model and mathematical modeling for applications. Itôs revealed concept 

as interdisciplinary connections and directions for their too. Itôsconsider the examples of the 

creation of multidimensional models of fractional-linear programming problems. It is important to 

know such concepts as the cost and profitability of productions in this process. It is consider 

particular and the general casefor the problems. Itôs given the methodical comments to creature of 

mathematical model for all problems. It is foundtheinfluence of creating models of the above-

mentioned problems in the learning process throughout the mathematical programming. 

Key words:  model, mathematical modeling, linear programming, the interdisciplinary 

connections, applied problem.  
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ɯʉʊʆʈʀʏʅʀʁ ʇɯɼʍɯɼ ʋ ʅɸɺʏɸʅʅɯ ʄɽʊʆɼɯɺ ʈʆɿɺôʗɿʋɺɸʅʅʗ 

ʉʀʉʊɽʄ ʃɯʅɯʁʅʀʍ ʈɯɺʅʗʅʔ 

 

ʉʪʘʪʪʶ ʧʨʠʩʚʷʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʝʣʝʤʝʥʪʽʚ ʽʩʪʦʨʠʟʤʫ ʧʨʠ ʥʘʚʯʘʥʥʽ ʣʽʥʽʡʥʦʾ ʘʣʛʝʙʨʠ 

ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ. ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʧʦʛʣʷʜʽʚ ʽ ʧʽʜʭʦʜʽʚ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ. ɯʜʝʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʧʽʜʪʨʠʤʫʚʘʣʠ ʚʽʜʦʤʽ ʚʯʝʥʽ: ʄ. ɺ. ʆʩʪʨʦʛʨʘʜʩʴʢʠʡ, ɹ. ɺ. ɻʥʝʜʝʥʢʦ, ʆ. ʄ. ɹʦʛʦʣʶʙʦʚ. 

ɸ ʪʘʢʦʞ ʤʘʪʝʤʘʪʠʢʠ-ʤʝʪʦʜʠʩʪʠ: ʆ. ʄ. ɸʩʪʨʷʙ, ɻ. ʇ. ɹʝʚʟ, ɸ. ɻ. ʂʦʥʬʦʨʦʚʠʯ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽʩʪʦʨʠʟʤʫ ʚ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ 

ʟʜʽʡʩʥʶʶʪʴ ʥʘʫʢʦʚʮʽ-ʚʠʢʣʘʜʘʯʽ: ɺ. ɻ. ɹʝʚʟ, ʅ. ʆ. ɺʽʨʯʝʥʢʦ, ɸ. ʆ. ʈʦʟʫʤʝʥʢʦ ʪʘ ʽʥʰʽ. ɿʥʘʯʥʘ 

ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʶ ʽʩʪʦʨʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʚ 

ʰʢʦʣʽ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʟʥʘʯʥʽ 

ʽʩʪʦʨʠʯʥʽ ʟʘʜʘʯʽ. ɺʠʜʽʣʝʥʦ ʨʦʟʜʽʣ ʣʽʥʽʡʥʦʾ ʘʣʛʝʙʨʠ, ʜʝ ʚʠʚʯʘʶʪʴʩʷ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ. ʅʘʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʽʩʪʦʨʠʯʥʽ ʜʦʚʽʜʢʠ ʪʘ ʩʠʩʪʝʤʫ ʽʩʪʦʨʠʯʥʠʭ 

ʟʘʜʘʯ. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʪʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʽʥʪʝʨʝʩʫ, ʩʚʽʜʦʤʦʤʫ ʽ 

ʪʚʦʨʯʦʤʫ ʚʠʚʯʝʥʥʶ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ. 

ɺʘʞʣʠʚʦ, ʱʦ ʥʘʙʫʪʠʡ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʩʪʘʥʝ ʧʝʨʝʜʫʤʦʚʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʚ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ. ʋ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʦʮʽʣʴʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʚʚʝʜʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽʩʪʦʨʠʟʤʫ ʚ ʥʘʚʯʘʥʥʽ ʽʥʰʠʭ 

ʨʦʟʜʽʣʽʚ ʘʣʛʝʙʨʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟʽ ʰʢʽʣʴʥʠʤ ʢʫʨʩʦʤ ʤʘʪʝʤʘʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʩʪʦʨʽʷ ʤʘʪʝʤʘʪʠʢʠ, ʣʽʥʽʡʥʘ ʘʣʛʝʙʨʘ, ʩʠʩʪʝʤʘ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ, 

ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʽʩʪʦʨʠʯʥʠʡ ʧʽʜʭʽʜ, ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ, ʧʨʦʬʝʩʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ, 

ʽʥʪʝʨʝʩ, ʤʘʪʝʤʘʪʠʯʥʘ ʢʫʣʴʪʫʨʘ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʞʥʦʛʦ 

ʩʪʫʜʝʥʪʘ ʥʝʦʙʭʽʜʥʠʤʠ ʧʝʨʝʜʫʤʦʚʘʤʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɼʦ 

ʦʩʥʦʚʥʠʭ ʟʥʘʥʴ ʽ ʚʤʽʥʴ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʟʥʘʥʥʷ ʚʘʞʣʠʚʠʭ 

ʬʘʢʪʽʚ ʟ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʚʤʽʥʥʷ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ 

ʤʘʪʝʤʘʪʠʢʠ ʡ ʘʢʪʠʚʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ. ʎʽ ʟʘʚʜʘʥʥʷ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʨʠ ʥʘʚʯʘʥʥʽ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ ʚ ʢʫʨʩʽ çʃʽʥʽʡʥʘ ʘʣʛʝʙʨʘè. 

ɿʘ ʥʘʚʯʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ: ʤʝʪʦʜʫ ɻʘʫʩʩʘ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ; ʤʝʪʦʜʫ 

ʜʝʪʝʨʤʽʥʘʥʪʽʚ ʪʘ ʤʘʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ. ʄʠ ʜʦʩʣʽʜʠʣʠ ʝʚʦʣʶʮʽʶ ʮʠʭ ʤʝʪʦʜʽʚ ʚ ʽʩʪʦʨʽʾ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʨʦʟʨʦʙʠʣʠ ʩʠʩʪʝʤʫ ʚʠʟʥʘʯʥʠʭ ʽʩʪʦʨʠʯʥʠʭ ʟʘʜʘʯ, ʷʢʽ ʜʘʜʫʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʫʜʝʥʪʘʤ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʚʠʥʠʢʣʠ ʮʽ ʤʝʪʦʜʠ ʡ ʷʢʠʤ ʯʠʥʦʤ ʧʨʘʢʪʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ 

ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ. ʅʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʧʽʩʣʷ 
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ʢʦʨʦʪʢʦʾ ʽʩʪʦʨʠʯʥʦʾ ʜʦʚʽʜʢʠ ʪʘ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʪʝʢʩʪʦʚʦʾ ʽʩʪʦʨʠʯʥʦʾ ʟʘʜʘʯʽ, ʷʢʘ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʣʽʥʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʨʦʟʚôʷʟʫʶʪʴʩʷ ʧʨʠʢʣʘʜʠ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʫ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʘʢʪʠʚʽʟʫʻ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʨʦʟʚʠʚʘʻ ʽʥʪʝʨʝʩ ʪʘ ʚʠʨʦʙʣʷʻ ʜʦʩʚʽʜ 

ʚʚʝʜʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽʩʪʦʨʠʟʤʫ ʧʨʠ ʥʘʚʯʘʥʥʽ ʫʯʥʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʧʝʨʝʜʙʘʯʝʥʦ ʰʢʽʣʴʥʦʶ 

ʧʨʦʛʨʘʤʦʶ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʠ ʰʫʢʘʻʤʦ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚ'ʷʟʘʪʠ ʥʘʚʯʘʥʥʷ ʨʽʟʥʠʭ 

ʨʦʟʜʽʣʽʚ ʘʣʛʝʙʨʠ ʟ ʽʩʪʦʨʽʻʶ ʤʘʪʝʤʘʪʠʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʶ ʝʣʝʤʝʥʪʽʚ ʽʩʪʦʨʠʟʤʫ ʚ ʥʘʚʯʘʥʥʽ 

ʧʨʠʜʽʣʷʣʠ ʟʥʘʯʥʫ ʫʚʘʛʫ ʚ ʫʩʽʭ ʧʝʨʽʦʜʘʭ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ. ɺʠʟʥʘʥʦ, ʱʦ 

ʥʝʤʦʞʣʠʚʦ ʦʚʦʣʦʜʽʪʠ ʟʥʘʥʥʷʤʠ ʟ ʧʨʝʜʤʝʪʫ, ʷʢʱʦ ʥʝ ʙʫʪʠ ʦʙʽʟʥʘʥʠʤ ʟ ʽʩʪʦʨʽʻʶ ʡʦʛʦ 

ʨʦʟʚʠʪʢʫ. 

ɺʠʟʥʘʥʠʡ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʚʯʝʥʠʡ ʄ. ɺ. ʆʩʪʨʦʛʨʘʜʩʴʢʠʡ ʚʚʘʞʘʚ, ʱʦ ʧʨʠ ʥʘʚʯʘʥʥʽ 

ʤʘʪʝʤʘʪʠʢʠ ʧʦʪʨʽʙʥʦ ʧʦʜʘʚʘʪʠ ʽʩʪʦʨʽʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʽʜʢʨʠʪʪʽʚ ʪʘ ʾʭ ʘʚʪʦʨʽʚ, ʦʩʢʽʣʴʢʠ ʮʝ ʻ 

ʦʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʫʯʥʽʚ. 

ʅʘ ʜʫʤʢʫ ʚʽʜʦʤʦʛʦ ʚʯʝʥʦʛʦ ɹ. ɺ. ɻʥʝʜʝʥʢʦ, ʥʝʦʙʭʽʜʥʦ ʚʚʦʜʠʪʠ ʝʣʝʤʝʥʪʠ ʽʩʪʦʨʽʾ 

ʤʘʪʝʤʘʪʠʢʠ ʰʣʷʭʦʤ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʝʪʦʜʘʤʠ ʜʦʚʝʜʝʥʥʷ ʪʚʝʨʜʞʝʥʴ ʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʢʘʤʠ ʨʽʟʥʠʭ ʯʘʩʽʚ. 

ʋʢʨʘʾʥʩʴʢʠʡ ʽʩʪʦʨʠʢ ʤʘʪʝʤʘʪʠʢʠ ʆ. ʄ. ɹʦʛʦʣʶʙʦʚ ʧʝʨʝʢʦʥʫʚʘʚ, ʱʦ ʽʩʪʦʨʽʷ ʤʘʪʝʤʘʪʠʢʠ 

ʻ çʰʢʦʣʦʶ ʜʫʤʢʠ, ʥʝʦʙʭʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʦʩʚʽʪʠè. 

ɯʜʝʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʧʽʜʪʨʠʤʫʚʘʣʠ ʡ 

ʤʘʪʝʤʘʪʠʢʠ-ʤʝʪʦʜʠʩʪʠ. ʆ. ʄ. ɸʩʪʨʷʙ ʧʨʠʪʨʠʤʫʚʘʚʩʷ ʧʨʠʥʮʠʧʫ ʽʩʪʦʨʠʟʤʫ ʚ ʫʩʽʭ ʩʚʦʾʭ 

ʤʝʪʦʜʠʯʥʠʭ ʧʦʩʽʙʥʠʢʘʭ. ɻ. ʇ. ɹʝʚʟ ʥʘʛʦʣʦʰʫʚʘʚ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʧʦʢʘʟʫʚʘʪʠ ʭʪʦ ʽ ʟʘ ʷʢʠʭ ʫʤʦʚ 

ʪʚʦʨʠʚ ʤʘʪʝʤʘʪʠʢʫ. ʎʝ ʟʨʦʙʠʪʴ ʤʘʪʝʤʘʪʠʢʫ ʤʝʥʰ ʬʦʨʤʘʣʴʥʦʶ, ʮʽʢʘʚʦʶ ʽ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʫʯʥ̫ʤ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʤʘʪʝʤʘʪʠʢʘ ï ʮʝ ʩʢʣʘʜʦʚʘ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʦʾ ʢʫʣʴʪʫʨʠ. 

ɸ. ɻ. ʂʦʥʬʦʨʦʚʠʯ ʚʠʜʽʣʷʚ ʨʦʣʴ ʚʠʟʥʘʯʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʥʘʫʢʦʚʮʷʤʠ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ɺ. ɻ. ɹʝʚʟ ʚʠʜʽʣʷʻ ʨʽʟʥʽ ʬʦʨʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʡ, ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʫ ʢʫʨʩʘʭ ʝʣʝʤʝʥʪʘʨʥʦʾ ʪʘ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʤʝʪʦʜʠʢʠ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ʅ. ʆ. ɺʽʨʯʝʥʢʦ ʚʠʦʢʨʝʤʣʶʻ ʤʝʪʦʜʠʯʥʽ ʟʘʜʘʯʽ, ʷʢʽ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ: ʜʦʧʦʤʘʛʘʻ ʟʨʦʟʫʤʽʪʠ ʣʦʛʽʢʫ ʧʠʪʘʥʥʷ, 

ʧʦʥʷʪʪʷ, ʪʝʦʨʝʤʠ; ʧʦʣʝʛʰʫʻ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ; ʟʙʫʜʞʫʻ ʽʥʪʝʨʝʩ ʽ ʫʚʘʛʫ. ɸ. ʆ. ʈʦʟʫʤʝʥʢʦ 

ʦʙˇʨʫʥʪʦʚʫʻ ʨʦʣʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽʩʪʦʨʠʟʤʫ ʚ ʧʽʟʥʘʚʘʣʴʥʽʡ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ, 

ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ 

ʚ ʰʢʦʣʽ ʧʨʦʚʝʜʝʥʦ ɻ. ɯ. ɻʣʝʡʟʝʨʦʤ. ʄʝʪʦʜʠʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʥʘ 

ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʽ ʨʦʟʨʦʙʣʷʶʪʴ ʉ. ʄ. ʐʫʤʠʛʘʡ, ɯ. ɯ. ʆʩʪʘʧʦʚʩʴʢʘ, ʈ. ʉ. ɹʘʯʠʥʩʴʢʘ, 

ʅ. ɺ. ɭʚʪʫʰʝʥʢʦ, ʊ. ʃ. ɻʦʜʦʚʘʥʦʢ, ɸ. ɺ. ʆʣʝʡʥʽʢʦʚʘ ʪʘ ʽʥʰʽ. 

ʄʠ ʚʠʦʢʨʝʤʣʶʻʤʦ ʚʠʟʥʘʯʥʽ ʽʩʪʦʨʠʯʥʽ ʟʘʜʘʯʽ, ʪʦʙʪʦ ʟʘʜʘʯʽ ʟ ʽʩʪʦʨʠʯʥʠʭ ʪʨʘʢʪʘʪʽʚ, 

ʧʽʜʨʫʯʥʠʢʽʚ ʪʘ ʽʥʰʠʭ ʜʨʫʢʦʚʘʥʠʭ ʜʞʝʨʝʣ, ʷʢʽ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚʽʜʦʤʠʤʠ ʤʘʪʝʤʘʪʠʢʘʤʠ 

ʪʘ ʟʙʝʨʝʞʝʥʽ ʽʩʪʦʨʽʻʶ. ʈʦʟʚ'ʷʟʫʚʘʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʧʝʨʝʜʙʘʯʘʻ ʽʩʪʦʨʠʯʥʫ ʜʦʚʽʜʢʫ, 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʘʚʪʦʨʘ ʡ ʩʫʯʘʩʥʠʤ ʤʝʪʦʜʦʤ, ʾʭ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ. ʈʦʟʨʦʙʣʝʥʦ 

ʩʠʩʪʝʤʫ ʟʘʜʘʯ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʦʨʽʾ ʯʠʩʝʣ [2; 3], ʘʣʛʝʙʨʠ ʤʥʦʛʦʯʣʝʥʽʚ [4; 8], ʪʘ ʽʥʰʠʭ ʨʦʟʜʽʣʽʚ 

ʘʣʛʝʙʨʠ [9] ʟʘ ʧʨʦʛʨʘʤʦʶ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ. 

ʄʝʪʘ ʩʪʘʪʪʽ. ɼʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʚʯʝʥʥʷ 

ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʫ ʢʫʨʩʽ çʃʽʥʽʡʥʘ ʘʣʛʝʙʨʘè. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. çʄʘʪʝʤʘʪʠʢʘ ʚ ʜʝʚ'ʷʪʠ ʢʥʠʛʘʭè ï ʛʦʣʦʚʥʠʡ ʪʚʽʨ ʜʘʚʥʴʦʾ 

ʢʠʪʘʡʩʴʢʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʜʝ ʧʽʜʚʝʜʝʥʦ ʧʽʜʩʫʤʢʠ ʧʨʘʮʽ ʤʘʪʝʤʘʪʠʢʽʚ ɯ-ʛʦ ʩʪʦʣʽʪʪʷ ʜʦ ʥ. ʝ. ʎʷ 

ʨʦʙʦʪʘ ʜʽʡʰʣʘ ʜʦ ʥʘʩ ʫ ʨʝʜʘʢʮʽʾ ʃʶ ʍʫʝʷ 263 ʨ., ʚʦʥʘ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʝʨʝʧʠʩʫʚʘʣʘʩʷ ʽ ʙʫʣʘ 

ʝʥʮʠʢʣʦʧʝʜʽʻʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʜʣʷ ʟʝʤʣʝʤʽʨʽʚ, ʙʫʜʽʚʝʣʴʥʠʢʽʚ, ʬʽʥʘʥʩʦʚʠʭ ʨʦʙʽʪʥʠʢʽʚ, 

ʢʫʧʮʽʚ ʽ ʨʝʤʽʩʥʠʢʽʚ. ɺʠʢʣʘʜ ʫ çʄʘʪʝʤʘʪʠʮʽè ʜʦʛʤʘʪʠʯʥʠʡ: ʬʦʨʤʫʣʶʻʪʴʩʷ ʟʘʜʘʯʘ, 

ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʴ ʽ ʩʪʠʩʣʽ ʚʢʘʟʽʚʢʠ ʱʦʜʦ ʩʧʦʩʦʙʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. 

ʋ ʢʥʠʟʽ Vɯɯɯ çʌʘʥ-ʯʝʥè ʤʽʩʪʠʪʴʩʷ ʟʘʛʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ ʟ 

ʙʘʛʘʪʴʤʘ ʥʝʚʽʜʦʤʠʤʠ. ʋ ʤʝʪʦʜʽ ʬʘʥ-ʯʝʥ ʥʘ ʜʦʰʮʽ ʟʦʙʨʘʞʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʪʘʙʣʠʮʶ ʬʘʥ-ʯʝʥ (ʫ 
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ʩʫʯʘʩʥʠʭ ʪʝʨʤʽʥʘʭ ʤʘʪʨʠʮʶ ʟʘʜʘʥʦʾ ʩʠʩʪʝʤʠ), ʘ ʧʦʪʽʤ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʪʚʦʨʶʚʘʣʠ ʮʶ ʪʘʙʣʠʮʶ 

ʩʧʦʩʦʙʦʤ, ʱʦ ʥʘʛʘʜʫʻ ʜʽʾ ʥʘʜ ʩʪʦʚʧʯʠʢʘʤʠ ʚ ʩʫʯʘʩʥʦʤʫ ʤʝʪʦʜʽ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ 

ʥʝʚʽʜʦʤʠʭ. 

ʇʽʟʥʽʰʝ ʮʝʡ ʤʝʪʦʜ ʙʫʣʦ ʧʝʨʝʚʽʜʢʨʠʪʦ ʚ ɭʚʨʦʧʽ, ʚʽʥ ʜʽʩʪʘʚ ʥʘʟʚʫ ʤʝʪʦʜʫ ɻʘʫʩʩʘ 

ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ. 

ɿʘʜʘʯʘ ˉ 1 ʟ VIII ʢʥʠʛʠ ʪʨʘʢʪʘʪʫ çʄʘʪʝʤʘʪʠʢʘ ʚ ʜʝʚ'ʷʪʠ ʢʥʠʛʘʭè. 

ɿ ʪʨʴʦʭ ʩʥʦʧʽʚ ʛʘʨʥʦʛʦ ʚʨʦʞʘʶ, ʜʚʦʭ ʩʥʦʧʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʨʦʞʘʶ ʽ ʦʜʥʦʛʦ ʩʥʦʧʘ 

ʧʦʛʘʥʦʛʦ ʚʨʦʞʘʶ ʦʪʨʠʤʘʣʠ 39 ʜʦʫ ʟʝʨʥʘ. ɿ 2 ʩʥʦʧʽʚ ʭʦʨʦʰʦʛʦ ʚʨʦʞʘʶ, 3 ʩʥʦʧʽʚ ʩʝʨʝʜʥʴʦʛʦ 

ʚʨʦʞʘʶ ʽ 1 ʩʥʦʧʘ ʧʦʛʘʥʦʛʦ ʚʨʦʞʘʶ ʦʪʨʠʤʘʣʠ 34 ʜʦʫ ʟʝʨʥʘ. ɿ 1 ʩʥʦʧʘ ʭʦʨʦʰʦʛʦ ʚʨʦʞʘʶ, 2 

ʩʥʦʧʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʨʦʞʘʶ ʽ 3 ʩʥʦʧʽʚ ʧʦʛʘʥʦʛʦ ʚʨʦʞʘʶ ʦʪʨʠʤʘʣʠ 26 ʜʦʫ ʟʝʨʥʘ. ɿʘʧʠʪʫʻʪʴʩʷ, 

ʩʢʽʣʴʢʠ ʟʝʨʥʘ ʦʪʨʠʤʘʣʠ ʟ ʢʦʞʥʦʛʦ ʩʥʦʧʘ ʜʦʙʨʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ ʽ ʧʦʛʘʥʦʛʦ ʚʨʦʞʘʶ. [6, ʩ. 498] 

ʗʢʱʦ ʧʦʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʟʝʨʥʘ ʫ ʩʥʦʧʘʭ ʛʘʨʥʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ ʽ ʧʦʛʘʥʦʛʦ ʚʨʦʞʘʶ 

ʚʽʜʧʦʚʽʜʥʦ x, y, z, ʪʦ ʟʘʜʘʯʘ ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤʠ: 
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ʋ ʪʝʢʩʪʽ ʢʥʠʛʠ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʜʘʻʪʴʩʷ ʩʣʦʚʝʩʥʦ ʟʘ ʧʨʘʚʠʣʦʤ çʬʘʥ-ʯʝʥè, ʱʦ ʧʦʣʷʛʘʻ ʫ 

ʧʝʨʝʪʚʦʨʝʥʥʷʭ ʪʘʙʣʠʮʽ, ʷʢʽ ʤʘʶʪʴ ʚʠʛʣʷʜ: 
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ʆʩʪʘʥʥʷ ʪʘʙʣʠʮʷ ʚʠʨʘʞʘʻ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ: 
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ʉʧʦʩʽʙ ʦʙʯʠʩʣʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʟʘ ʦʩʪʘʥʥʴʦʶ ʪʘʙʣʠʮʝʶ ʤʘʻ ʚʠʛʣʷʜ: 
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3
2

36

99
==z ;  

36

A
y= , ʜʝ 

5

1993624 Ö-Ö
=A , 

4

1
4

36

153
==y ; 

36

B
x= , ʜʝ 

3

21993639 A
B

Ö-Ö-Ö
= , 

4

1
9

36

333
==x . ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʚôʷʟʫʻʤʦ ʮʶ ʟʘʜʘʯʫ ʱʝ ʡ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʬʘʥ-ʯʝʥ ʜʦ ʟʘʜʘʯ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʽʜʥʽʤʘʥʥʷʤ ʙʽʣʴʰʠʭ ʯʠʩʝʣ ʚʽʜ 

ʤʝʥʰʠʭ, ʧʨʠʚʝʣʦ ʜʦ ʧʦʷʚʠ ʚʽʜ'ʻʤʥʠʭ ʯʠʩʝʣ. ʇʨʠʢʣʘʜʦʤ ʟʘʜʘʯʽ, ʜʝ ʚʧʝʨʰʝ ʚʚʦʜʷʪʴʩʷ ʚʽʜ'ʻʤʥʽ 

ʯʠʩʣʘ ʽ ʬʦʨʤʫʣʶʶʪʴʩʷ ʧʨʘʚʠʣʘ ʜʦʜʘʚʘʥʥʷ ʽ ʚʽʜʥʽʤʘʥʥʷ, ʻ ʟʘʜʘʯʘ ˉ 3 ʟ VIII ʢʥʠʛʠ ʪʨʘʢʪʘʪʫ 

çʄʘʪʝʤʘʪʠʢʘ ʚ ʜʝʚ'ʷʪʠ ʢʥʠʛʘʭè [6, ʩ. 500]. 

ɺʘʞʣʠʚʦ, ʱʦ ʚʽʜ'ʻʤʥʽ ʯʠʩʣʘ ʙʫʣʠ ʚʚʝʜʝʥʽ ʢʠʪʘʡʩʴʢʠʤʠ ʤʘʪʝʤʘʪʠʢʘʤʠ ʜʣʷ ʬʦʨʤʘʣʴʥʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʬʘʥ-ʯʝʥ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʜʦʚʽʣʴʥʽ ʟʘʜʘʯʽ. ʉʘʤʝ 

ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʚ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʙʫʜʫʚʘʣʠʩʷ ʧʦʜʘʣʴʰʽ ʨʦʟʰʠʨʝʥʥʷ ʯʠʩʣʦʚʠʭ ʩʠʩʪʝʤ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʤʝʪʦʜ ʬʘʥ-ʯʝʥ ʙʫʚ ʧʝʨʝʪʚʦʨʝʥʠʡ ʫ ʚʯʝʥʥʷ ʧʨʦ ʚʠʟʥʘʯʥʠʢʠ ʚ ʪʨʘʢʪʘʪʽ 

ʷʧʦʥʩʴʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ʉʝʢʠ ʐʝʥʩʫʢʝ ʂʦʚʘ (1683 ʨ.). ɺ ɭʚʨʦʧʽ ʚʧʝʨʰʝ ʟʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʃ. ʌʽʙʦʥʘʯʯʽ ʪʘ ɼ. ʂʘʨʜʘʥʦ. ɺ 

ʪʨʘʢʪʘʪʽ çʇʨʦ ʚʝʣʠʢʝ ʤʠʩʪʝʮʪʚʦè (1545 ʨ.) ʂʘʨʜʘʥʦ ʜʘʚ ʧʨʘʚʠʣʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʚôʷʟʢʽʚ 

ʩʠʩʪʝʤʠ 
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ʗʚʥʦ ʽʜʝʶ ʧʨʦ ʚʚʝʜʝʥʥʷ ʚʠʟʥʘʯʥʠʢʽʚ ʫ ʟʚôʷʟʢʫ ʟ ʚʠʢʣʶʯʝʥʥʷʤ ʥʝʚʽʜʦʤʠʭ ʚʠʢʣʘʚ 

ɻ. ʃʝʡʙʥʽʮ (1693). ɺʽʥ ʟʘʩʪʦʩʫʚʘʚ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʣʽʥʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʚʘ ʽʥʜʝʢʩʠ 

ʽ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʜʽʩʪʘʚ ʬʦʨʤʫʣʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʦʟʚôʷʟʢʽʚ (ʧʦ ʩʫʪʽ ʜʝʪʝʨʤʽʥʘʥʪʽʚ). ɻ. ʂʨʘʤʝʨ 

ʫ 1750 ʨ. ʫ ʢʥʠʟʽ çɺʩʪʫʧ ʚ ʘʥʘʣʽʟ ʢʨʠʚʠʭ ʣʽʥʽʡè ʦʧʫʙʣʽʢʫʚʘʚ ʙʝʟ ʜʦʚʝʜʝʥʥʷ ʧʨʘʚʠʣʘ ʧʦʙʫʜʦʚʠ 

ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ. ʅʘʡʙʽʣʴʰ ʧʦʚʥʠʡ ʚʠʢʣʘʜ ʪʝʦʨʽʾ ʜʝʪʝʨʤʽʥʘʥʪʽʚ ʜʘʚ ʫ 

1815 ʨ. ʆ. ʂʦʰʽ, ʷʢʠʡ ʟʘʧʨʦʧʦʥʫʚʘʚ ʪʝʨʤʽʥ çʜʝʪʝʨʤʽʥʘʥʪè. 

ʋ ʢʥʠʟʽ Vɯɯ ʪʨʘʢʪʘʪʫ çʄʘʪʝʤʘʪʠʢʘ ʚ ʜʝʚ'ʷʪʠ ʢʥʠʛʘʭè ʜʦ ʩʠʩʪʝʤ ʜʚʦʭ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ 

ʜʚʦʤʘ ʥʝʚʽʜʦʤʠʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʚʘ ʤʝʪʦʜʠ çʥʘʜʣʠʰʢʫ ʽ ʥʝʜʦʩʪʘʯʽè, ʷʢʠʡ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʤʝʪʦʜʦʤ ʜʝʪʝʨʤʽʥʘʥʪʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʟ çʄʘʪʝʤʘʪʠʢʠ ʚ ʜʝʚ'ʷʪʠ ʢʥʠʛʘʭè, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ɯ-ʡ ʤʝʪʦʜ 

çʥʘʜʣʠʰʦʢ ʽ ʥʝʜʦʩʪʘʯʘè. 

ɿʘʜʘʯʘ ˉ 2. (ʟ VII ʢʥʠʛʠ ʪʨʘʢʪʘʪʫ çʄʘʪʝʤʘʪʠʢʘ ʚ ʜʝʚ'ʷʪʠ ʢʥʠʛʘʭè  

ʈʘʟʦʤ ʢʫʧʣʷʶʪʴ ʢʫʨʢʫ. ʗʢʱʦ ʢʦʞʝʥ ʚʥʝʩʝ ʧʦ 9, ʪʦ ʥʘʜʣʠʰʦʢ ʙʫʜʝ 11. ʷʢʱʦ ʢʦʞʝʥ ʚʥʝʩʝ 

ʧʦ 6, ʪʦ ʥʝʜʦʩʪʘʯʘ ʙʫʜʝ 16. ɿʘʧʠʪʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʽ ʮʽʥʘ ʢʫʨʢʠ [6, ʩ. 491]. 

ɿʘ ʫʤʦʚʦʶ ʦʜʝʨʞʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ: 
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dyxa

dyxa
, ʜʝ 1a , 2a  ï ʥʦʨʤʠ 21 aa > , 1d  ï 

ʥʘʜʣʠʰʦʢ, 2d  ï ʥʝʜʦʩʪʘʯʘ. ɸʣʛʦʨʠʪʤ ʦʙʯʠʩʣʝʥʥʷ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʩʣʦʚʝʩʥʦ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ 

ʧʦʟʥʘʯʝʥʥʷʭ ʤʘʻ ʚʠʛʣʷʜ. 

ɿ ʯʠʩʝʣ 
21

21

dd

aa
 ʫʪʚʦʨʶʻʪʴʩʷ çʰʠè = 1221 dada + , çʬʘè = 21 dd + ; çʨʽʟʥʠʮʷè = 21 aa - . 

ʇʽʩʣʷ ʮʴʦʛʦ ʥʝʚʽʜʦʤʽ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 
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x
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+
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y
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+
= . 

ɼʣʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʩʠʩʪʝʤʘ: 
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=y . 

ɺʽʜʧʦʚʽʜʴ: 9 ʣʶʜʝʡ, ʚʘʨʪʽʩʪʴ ʢʫʨʢʠ 70. 

ʇʦʨʽʚʥʷʻʤʦ ʮʝʡ ʤʝʪʦʜ ʟ ʤʝʪʦʜʦʤ ʜʝʪʝʨʤʽʥʘʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʪʚʦʨʠʤʦ ʩʠʩʪʝʤʫ ʪʘ 

ʚʠʟʥʘʯʠʤʦ ʜʝʪʝʨʤʽʥʘʥʪʠ. 
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ʄʘʻʤʦ, ʱʦ ʬʦʨʤʫʣʠ ʜʣʷ ʭ ʽ y ʚ ʤʝʪʦʜʽ çʥʘʜʣʠʰʦʢ ʽ ʥʝʜʦʩʪʘʯʘè ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ 

ʚʠʛʣʷʜʽ: 
D

D
=

-

+
= 1

21

1221

aa

dada
y , 

D

D
=

-

+
= 2

21

21

aa

dd
x , ʪʦʙʪʦ ʧʨʠʡʰʣʠ ʜʦ ʬʦʨʤʫʣ ʂʨʘʤʝʨʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ, ʜʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʨʫʛʠʡ ʤʝʪʦʜ çʥʘʜʣʠʰʢʫ ʽ ʥʝʜʦʩʪʘʯʽè ʘʙʦ 

ʧʨʘʚʠʣʦ ʜʚʦʭ ʭʠʙʥʠʭ ʧʨʠʧʫʱʝʥʴ.  

ʗʢʱʦ ʜʘʥʦ ʩʠʩʪʝʤʫ 
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cybxa

cybxa
, ʪʦ ʥʘʜʘʶʯʠ ʟʥʘʯʝʥʥʷ 1x  ʪʘ 2x  ʽ ʚʠʟʥʘʯʘʶʯʠ 1y  ʪʘ 

2y  ʟ ʧʝʨʰʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ, ʧʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʮʠʭ ʟʥʘʯʝʥʴ ʫ ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ ʟʚʦʜʠʤʦ 
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41 

ʩʠʩʪʝʤʫ ʜʦ ʦʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʟʽ ʟʤʽʥʥʦʶ ʭ. ɿʘ ʧʨʘʚʠʣʦʤ ʜʚʦʭ ʭʠʙʥʠʭ ʧʨʠʧʫʱʝʥʴ 

12

1221

dd

dxdx
x

+

+
= , ʜʝ 1d  ʽ 2d  ï ʥʘʜʣʠʰʦʢ ʽ ʥʝʜʦʩʪʘʯʘ, ʚʩʽ ʯʠʩʣʘ ʜʦʜʘʪʥʽ. 

ɿʘʜʘʯʘ ˉ 18 ʟ VII ʢʥʠʛʠ ʪʨʘʢʪʘʪʫ çʄʘʪʝʤʘʪʠʢʘ ʚ ʜʝʚ'ʷʪʠ ʢʥʠʛʘʭè. 

ɭ 9 ʟʣʠʪʢʽʚ ʟʦʣʦʪʘ ʪʘ 11 ʟʣʠʪʢʽʚ ʩʨʽʙʣʘ, ʾʭ ʦʢʨʝʤʦ ʟʚʘʞʠʣʠ ʽ ʾʭʥʷ ʚʘʛʘ ʩʧʽʚʧʘʣʘ. ʂʦʣʠ 

ʟʣʠʪʦʢ ʟʦʣʦʪʘ ʟʽ ʟʣʠʪʢʦʤ ʩʨʽʙʣʘ ʧʦʤʽʥʷʣʠ ʤʽʩʮʷʤʠ, ʟʦʣʦʪʦ ʩʪʘʣʦ ʣʝʛʰʝ ʥʘ 13 ʣʘʥʽʚ. ʗʢʘ ʚʘʛʘ 

ʟʣʠʪʢʘ ʟʦʣʦʪʘ ʽ ʩʨʽʙʣʘ? [6, ʩ. 497]. 

ɺʽʜʧʦʚʽʜʴ: ʚʘʛʘ ʟʣʠʪʢʘ ʟʦʣʦʪʘ 
64

15
2=x  (ʮʟʽʥʷ), ʩʨʽʙʣʘ 

64

53
1=y  (ʮʟʽʥʷ). 

ɼʣʷ ʝʚʦʣʶʮʽʾ ʘʣʛʝʙʨʠ ʚʽʜ ʥʘʫʢʠ ʧʨʦ ʘʣʛʝʙʨʘʾʯʥʽ ʨʽʚʥʷʥʥʷ ʜʦ ʥʘʫʢʠ ʧʨʦ ʩʠʩʪʝʤʠ ʦʙ'ʻʢʪʽʚ 

ʜʦʚʽʣʴʥʦʾ ʧʨʠʨʦʜʠ ʟ ʟʘʜʘʥʠʤʠ ʘʣʛʝʙʨʘʾʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʪʘ ʚʽʜʥʦʰʝʥʥʷʤʠ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ 

ʤʘʣʦ ʚʠʜʽʣʝʥʥʷ ʘʙʩʪʨʘʢʪʥʠʭ ʧʦʥʷʪʴ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʜʦ ʥʦʚʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ. 

ʆʜʥʠʤʠ ʟ ʪʘʢʠʭ ʦʙôʻʢʪʽʚ ʩʪʘʣʠ ʤʘʪʨʠʮʽ. ɺʦʥʠ ʬʘʢʪʠʯʥʦ ʟʫʩʪʨʽʯʘʣʠʩʷ ʚ ʋ. ʈ. ɻʘʤʽʣʴʪʦʥʘ, 

ɻ. ɻʨʘʩʩʤʘʥʘ ʪʘ ʽʥ. ʽ ʙʫʣʠ ʷʚʥʦ ʚʚʝʜʝʥʽ ʚ ʤʘʪʝʤʘʪʠʢʫ ɼʞ. ʉʽʣʴʚʝʩʪʨʦʤ, ʷʢ ʽ ʧʦʥʷʪʪʷ ʨʘʥʛʫ 

ʤʘʪʨʠʮʽ. ʏʠʩʣʝʥʥʷ ʤʘʪʨʠʮʴ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʚ 1858 ʨ. ɸ. ʂʝʣʽ. ʋ çʄʝʤʫʘʨʽ ʧʨʦ ʪʝʦʨʽʶ 

ʤʘʪʨʠʮʴè ɸ. ʂʝʣʽ ʟʘʩʪʦʩʦʚʫʻ ʧʦʥʷʪʪʷ ʤʘʪʨʠʮʽ ʜʣʷ ʩʢʦʨʦʯʝʥʦʛʦ ʟʘʧʠʩʫ ʩʠʩʪʝʤʠ 3-ʭ ʣʽʥʽʡʥʠʭ 

ʨʽʚʥʷʥʴ ʟ 3-ʤʘ ʥʝʚʽʜʦʤʠʤʠ ʪʘ ʬʦʨʤʫʣʶʻ ʚʣʘʩʪʠʚʦʩʪʽ ʜʽʡ ʥʘʜ ʤʘʪʨʠʮʷʤʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʽʩʪʦʨʠʯʥʽ ʟʘʜʘʯʽ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʤʘʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. ʎʝ ʟʘʜʘʯʽ ʉʫʥʴ-

ʎʟʠ [5, ʩ. 85], ɹʝʛʘ ɽʜʜʽʥʘ [1, ʩ. 673], ʄʘʛʘʚʽʨʠ [5, ʩ. 74], ɹʝʟʫ [7, ʩ. 55]. 

ɿʘʜʘʯʘ ɹʘʰʝ ʜʝ-ʄʝʟʽʨʘʢʘ (1581 ï 1638) [7, ʩ. 50]. 

ɹʘʰʝ ʜʝ-ʄʝʟʽʨʘʢ ï ʬʨʘʥʮʫʟʴʢʠʡ ʤʘʪʝʤʘʪʠʢ, ʘʚʪʦʨ ʢʦʤʝʥʪʘʨʽʚ ʜʦ çɸʨʠʬʤʝʪʠʢʠè 

ɼʦ̔ʬʘʥʪʘ ʪʘ ʧʦʧʫʣʷʨʥʦʛʦ çɿʙʽʨʥʠʢʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʦʟʚʘʛè. 

ʊʨʦʻ ʣʶʜʝʡ ʤʘʶʪʴ ʧʝʚʥʫ ʩʫʤʫ ʝʢʶ ʢʦʞʝʥ. ʇʝʨʰʠʡ ʟʽ ʩʚʦʾʭ ʛʨʦʰʝʡ ʜʘʻ ʽʥʰʠʤ ʜʚʦʤ 

ʩʪʽʣʴʢʠ, ʩʢʽʣʴʢʠ ʻ ʫ ʢʦʞʥʦʛʦ. ʇʽʩʣʷ ʮʴʦʛʦ ʜʨʫʛʠʡ ʜʘʻ ʜʚʦʤ ʽʥʰʠʤ ʩʪʽʣʴʢʠ, ʩʢʽʣʴʢʠ ʤʘʻ ʢʦʞʝʥ 

ʟ ʥʠʭ. ɯ ʪʨʝʪʽʡ ʪʘʢʦʞ ʜʘʻ ʜʚʦʤ ʽʥʰʠʤ ʩʫʤʠ, ʷʢʽ ʚʦʥʠ ʫʞʝ ʤʘʶʪʴ. ʇʽʩʣʷ ʮʴʦʛʦ ʚ ʢʦʞʥʦʛʦ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʦ 8 ʝʢʶ. ʉʢʽʣʴʢʠ ʛʨʦʰʝʡ ʙʫʣʦ ʫ ʢʦʞʥʦʛʦ ʩʧʦʯʘʪʢʫ? 

ʈʦʟʚ'ʷʟʘʥʥʷ. ʇʦʟʥʘʯʠʤʦ ʢʽʣʴʢʽʩʪʴ ʛʨʦʰʝʡ ʫ ʢʦʞʥʦʛʦ ʥʘ ʧʦʯʘʪʢʫ: x, y, z. ʇʽʩʣʷ ʢʦʞʥʦʾ 

ʧʝʨʝʜʘʯʽ ʛʨʦʰʝʡ ʢʽʣʴʢʽʩʪʴ ʾʭ ʫ ʢʦʞʥʦʛʦ ʧʦʟʥʘʯʝʥʦ ʚ ʪʘʙʣʠʮʽ. 

 

ʇʝʨʝʜʘʯʘ 

ʛʨʦʰʝʡ 
ɯ ɯɯ ɯɯɯ 

1-ʰʘ zyx --  y2  z2  

2-ʛʘ zyx 222 --  
( ) =---- zzyxy 22  

zxy --=3  
z4  

3-ʪ ̫ zyx 444 --  zxy 226 --  

( )---- zyxz 2224  

( )=--- zxy3  

yxz --=7  

 

ʉʢʣʘʜʝʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʽ ʨʦʟʚ'ʷʞʝʤʦ ʾʾ ʤʘʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. 
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B . ʉʠʩʪʝʤʘ 

ʨ̔ ʚʥʦʩʠʣʴʥʘ ʤʘʪʨʠʯʥʦʤʫ ʨʽʚʥʷʥʥʶ BXA =Ö , BAX Ö= -1 , ʜʝ 
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2011=A ; 812=A ; 413=A ; 821=A ; 622=A ; 223=A ; 431=A ; 232=A ; 233=A ; 
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13=x , 7=y , 4=z . 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʽʩʪʦʨʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʥʥʽ ʢʫʨʩʽʚ ʘʣʛʝʙʨʠ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʜʚʘ 

ʘʩʧʝʢʪʠ. ʇʦ-ʧʝʨʰʝ, ʮʝ ʩʧʨʠʷʻ ʙʽʣʴʰ ʘʢʪʠʚʥʦʤʫ ʚʠʚʯʝʥʥʶ ʢʫʨʩʫ, ʚʠʢʣʠʢʘʻ ʽʥʪʝʨʝʩ ʜʦ 

ʥʘʚʯʘʥʥʷ ʽ ʧʽʜʚʠʱʫʻ ʤʘʪʝʤʘʪʠʯʥʫ ʢʫʣʴʪʫʨʫ. ʇʦ-ʜʨʫʛʝ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʙʫʪʠ ʜʦʩʚʽʜʫ ʫ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʝʣʝʤʝʥʪʽʚ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʫ ʩʚʦʾʡ ʤʘʡʙʫʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʘʞʣʠʚʠʤʠ ʻ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʣʽ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʫ ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʤʘʪʝʤʘʪʠʢʝ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʠʩʩʣʝʜʫʶʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠ: ɺ. ɻ. ɹʝʚʟ, 

ʅ. ɸ. ɺʠʨʯʝʥʢʦ, ɸ. ɸ. ʈʦʟʫʤʝʥʢʦ ʠ ʜʨʫʛʠʝ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʘʢʞʝ 

ʧʨʠʤʝʥʝʥʠʶ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʝ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ɺʳʜʝʣʝʥʦ ʨʘʟʜʝʣ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ, ʛʜʝ ʠʟʫʯʘʶʪʩʷ 

ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʇʨʠʚʝʜʝʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ 
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ʩʧʨʘʚʢʠ ʠ ʩʠʩʪʝʤʫ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʉʜʝʣʘʥʦ ʚʳʚʦʜ, ʯʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʥʪʝʨʝʩʘ, ʩʦʟʥʘʪʝʣʴʥʦʤʫ ʠ ʪʚʦʨʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ 

ʤʘʪʝʨʠʘʣʘ, ʨʘʟʚʠʪʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ. 

ɺʘʞʥʦ, ʯʪʦ ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ ʩʪʘʥʝʪ ʫʩʣʦʚʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʠʩʪʦʨʠʠ ʤʘʪʝʤʘʪʠʢʠ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ. ɺ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʚʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʠʩʪʦʨʠʟʤʘ ʚ ʠʟʫʯʝʥʠʠ ʜʨʫʛʠʭ ʨʘʟʜʝʣʦʚ ʘʣʛʝʙʨʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩʦ ʰʢʦʣʴʥʳʤ ʢʫʨʩʦʤ 

ʤʘʪʝʤʘʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʪʦʨʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʣʠʥʝʡʥʘʷ ʘʣʛʝʙʨʘ, ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ, ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠʥʪʝʨʝʩ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ. 

 

Sverchevska I.A. Historical approach to teaching the methods of solving systems of 

linear equations. 

The paper focuses on application historical elements to teaching algebra to future teachers 

of mathematics. The study analyses different views and approaches to using historical elements in 

teaching mathematics. An idea of utilizing the historical approach was supported by famous 

scientists M. V. Ostrohradskyi, B. V. Hnedenko, O. M. Boholiubov and also by mathematics 

methodologists O. M. Astriab, H. P. Bevz, A. H. Konforovych. An implementation of historical 

elements in teaching mathematics at higher educational institutions is being performed by 

V. H. Bevz, N. O. Virchenko, A. O. Rozumenko et al. Particular attention is being devoted to using 

the historical approach during mathematics lessons at school. 

We propose applying the historical approach through famous historical tasks. A part of linear 

algebra which studies the methods of solving systems of linear equations is separated. 

Corresponding historical references and a system of historical tasks are provided. The effectiveness 

of the proposed approach is apparent in increasing students' interest and creativity, stimulating 

their conscience and creativity while learning the material, developing their mathematical culture. 

It is important to emphasize that this students' personal experience is a foundation for using 

historical elements in their own future professional activity.  

We see a need for future research on an implementation of historical elements in teaching the 

other parts of algebra, covered in a school course in mathematics. 

Keywords: history of mathematics, linear algebra, system of nonlinear equations, methods of 

solving, historical approach, mathematical problems, professional activity, interest, mathematical 

culture. 
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ɯ. ɺ. ʍʦʤôʶʢ, ɺ. ɺ. ʍʦʤôʶʢ  

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʍʦʤôʶʢ ɯ.ɺ., ʍʦʤôʶʢ ɺ.ɺ. 

ʄɸʊɽʄɸʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ɺ ʂʆʅʊɽʂʉʊɯ ɿɼɯʁʉʅɽʅʅʗ 

ʄɯɾʇʈɽɼʄɽʊʅʀʍ ɿɺôʗɿʂɯɺ ʂʋʈʉʋ ɺʀʑʆɰ ʄɸʊɽʄɸʊʀʂʀ ʋ ɺʅɿ 

 

ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʽʜʝʾ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫ 

ʢʦʥʪʝʢʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʢʫʨʩʫ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʫ ʚʠʱʽʡ ʰʢʦʣʽ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʪʝʭʥʽʯʥʠʭ ɺʅɿ ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʪʠ 

ʤʽʞʧʨʝʜʤʝʪʥʠʤ ʟʚôʷʟʢʘʤ ʢʫʨʩʫ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʽʟ ʩʧʝʮʽʘʣʴʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʪʘ 

ʜʠʩʮʠʧʣʽʥʘʤʠ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ. ʈʝʘʣʽʟʫʚʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʩʪʚʦʨʝʥʥʷʤ ʟʘʧʘʩʫ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʷʚʠʱʘ ʽ ʧʨʦʮʝʩʠ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʘʭ. 

ʆʩʥʦʚʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚʠʚʯʘʶʪʴʩʷ ʫ ʢʫʨʩʽ ʚʠʱʦʾ 

ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʫ ʪʘʢʠʭ ʡʦʛʦ ʨʦʟʜʽʣʘʭ, ʷʢ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʣʽʥʽʡʥʘ ʘʣʛʝʙʨʘ, 
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ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʡ ʪʝʦʨʽʷ ʽʤʦʚʽʨʥʦʩʪʽ. ʉʝʨʝʜ ʥʠʭ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʤʝʪʦʜʠ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʽʥʪʝʛʨʫʚʘʥʥʷ ʡ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ, ʤʝʪʦʜʠ ɻʘʫʩʘ ʪʘ ʂʨʘʤʝʨʘ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ, ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʟʚʠʯʘʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʪʘ ʾʭ ʩʠʩʪʝʤ ʪʦʱʦ. ɸʚʪʦʨʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠʢʣʘʜʠ 

ʟʘʜʘʯ ʟ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʝ 

ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʫʻ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʽʟ ʬʽʟʠʢʦʶ, ʭʽʤʽʻʶ ʪʘ 

ʝʢʦʥʦʤʽʢʦʶ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ: ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʽ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ; ʝʬʝʢʪʠʚʥʦʛʦ 

ʟʘʩʚʦʻʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʥʘʦʯʥʦʛʦ ʚʪʽʣʝʥʥʷ ʟʥʘʥʴ; ʫʩʚʽʜʦʤʣʝʥʥʷ ʽ 

ʬʽʢʩʘʮʽʾ ʽʩʪʦʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʟʚôʷʟʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙô̒ ʢʪʽʚ ʽ ʷʚʠʱ; ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʽʥʴ; ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʱʘ ʤʘʪʝʤʘʪʠʢʘ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʦʜʝʣʴ, 

ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, ʤʘʡʙʫʪʥʽʡ ʽʥʞʝʥʝʨ, ʧʨʠʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʴʦʛʦʜʥʽ ʩʢʣʘʜʥʦ ʟʥʘʡʪʠ ʪʘʢʫ ʛʘʣʫʟʴ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚ 

ʷʢʽʡ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʟʥʘʥʥʷ ʢʫʨʩʫ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ. ɹʝʟ ʟʘʣʫʯʝʥʥʷ 

ʪʦʯʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʚ ʧʨʦʮʝʩʠ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝʤʦʞʣʠʚʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ 

ʦʜʝʨʞʘʥʥʷ ʧʦʪʨʽʙʥʦʾ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ çʧʨʦʜʫʢʮʽʾè [2]. ʉʘʤʝ 

ʪʦʤʫ, ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʫ ʪʝʭʥʽʯʥʠʭ ɺʅɿ ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰʝ ʫʚʘʛʠ 

ʧʨʠʜʽʣʷʪʠ ʤʽʞʧʨʝʜʤʝʪʥʠʤ ʟʚôʷʟʢʘʤ ʢʫʨʩʫ ʽʟ ʩʧʝʮʽʘʣʴʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʪʘ ʜʠʩʮʠʧʣʽʥʘʤʠ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ. ʅʘ ʞʘʣʴ, ʩʴʦʛʦʜʥʽ ʩʠʩʪʝʤʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʪʨʝʙʫʻ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʽʞ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʪʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ, ʪʦʤʫ ʧʠʪʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢ ʦʜʥʦʛʦ ʽʟ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʻ ʘʢʪʫʘʣʴʥʦʶ.  

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʧʨʦʙʣʝʤʦʶ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʪʘ 

ʾʭ ʨʝʘʣʽʟʘʮʽʻʶ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚ ʪʝʭʥʽʯʥʠʭ ɺʅɿ ʟʘʡʤʘʻʪʴʩʷ ʙʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ. 

ʈʦʟʚʠʪʦʢ ʧʦʥʷʪʪʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʥʘ ʧʦʯʘʪʢʫ 20 ʩʪʦʣʽʪʪʷ 

ʗ. ʂʘʤʝʥʩʴʢʠʤ ʪʘ ʂ. ʋʰʠʥʩʴʢʠʤ. ʆʩʥʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʜʘʥʦʛʦ ʥʘʧʨʷʤʫ ʧʨʠʧʘʜʘʶʪʴ ʥʘ 70-

80-ʪʽ ʨʦʢʠ. ɸʢʪʠʚʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʙʫʣʠ ʆ. ʋʩʦʚʘ, ɺ. ʌʝʜʦʨʦʚʘ, 

ɼ. ʂʽʨʶʰʢʽʥ, ɻ. ɺʝʨʛʝʣʝʩ, ɯ. ɿʚʻʨʻʚ, ʅ. ʃʦʰʢʘʨʴʦʚʘ ʪʘ ʽʥ. ʋ ʪʨʘʢʪʫʚʘʥʥʽ ʧʦʥʷʪʪʷ 

çʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠè ʽʩʥʫʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʠ: ʷʢ ʜʠʜʘʢʪʠʯʥʘ ʫʤʦʚʘ, ʪʘ ʷʢ ʟʤʽʩʪʦʚʘ 

ʯʘʩʪʠʥʘ (ʧʦʪʨʝʙʘ, ʫʤʦʚʘ, ʧʨʦʷʚ) ʧʨʠʥʮʠʧʫ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʙʣʝʤʽ 

ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʚ ʪʝʭʥʽʯʥʠʭ ɺʅɿ ʧʨʠʩʚʷʯʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ɻ. ɼʫʪʢʠ, 

ʊ.ʂʨʠʣʦʚʦʾ, ʃ. ʈʦʤʘʥʠʰʠʥʦʾ, ɿ. ʉʣʻʧʢʘʥʴ ʪʘ ʽʥ. ʇʨʦʙʣʝʤʘ ʤʦʜʝʣʶʚʘʥʥʷ ʷʢ ʚʠʚʯʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ ʟʥʘʡʰʣʘ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʧʨʘʮʷʭ ɸ. ʂʦʯʝʨʛʽʥʘ, 

ɺ. ɺʝʥʽʢʦʚʘ, ʄ. ɺʘʨʪʦʬʩʴʢʦʛʦ, ɯ. ɼʦʤʘʰʝʥʢʘ, ʆ. ɿʠʥʦʚôʻʚʘ, ɺ. ʐʪʦʬʬʘ ʪʘ ʽʥ.  

ʄʝʪʘ ʩʪʘʪʪʽ ï ʨʦʟʛʣʷʥʫʪʠ ʟʜʽʡʩʥʝʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʢʫʨʩʫ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ 

ʫ ɺʅɿ ʟʘʩʦʙʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʩʦʙʣʠʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʘ ʧʦʧʠʪʫ 

ʥʘʙʫʣʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʪʘ ʩʪʘʥʜʘʨʪʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʧʨʦʝʢʪʫʚʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʦʙôʻʢʪ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

ʄ. ʗʨʤʘʯʝʥʢʦ [1, c. 323] ʚʚʘʞʘʻ, ʱʦ ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʙʫʜʴ-ʷʢʦʛʦ 

ʤʝʪʦʜʫ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ï ̫ ʢ ʪʝʦʨʝʪʠʯʥʦʛʦ, ʧʨʠ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʟʥʘʢʦʚʽ, ʘʙʩʪʨʘʢʪʥʽ ʤʦʜʝʣʽ, ʪʘʢ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʝʜʤʝʪʥʽ 

ʤʦʜʝʣʽ. ʄʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʽʥʪʝʛʨʘʪʠʚʥʠʤ, ʚʽʥ ʜʦʟʚʦʣʷʻ ʦʙôʻʜʥʘʪʠ ʪʝʦʨʝʪʠʯʥʝ ʽ ʝʤʧʽʨʠʯʥʝ 

ʚ ʜʦʩʣʽʜʞʝʥʥʽ, ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʞʫʚʘʪʠ ʦʙôʻʢʪʠ ʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʽ ʧʨʦʝʢʪʫʚʘʪʠ ʣʦʛʽʯʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʷʚʠʱʝ ʚ ʨʦʟʚʠʪʢʫ [6, 48].  

ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʨʝʟʫʣʴʪʘʪʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʤʦʜʝʣʴ, ʱʦ ʦʧʠʩʫʻ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʥʘʤʠ ʧʨʦʮʝʩ.  

ʃ. ʇʫʩʪʦʚʽʪ çʤʦʜʝʣʴè, ʷʢ ʪʝʨʤʽʥ ʽʥʰʦʤʦʚʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʪʨʘʢʪʫʻ ʷʢ çʟʨʘʟʦʢ, 

ʧʨʠʤʽʨʥʠʢ ʯʦʛʦ-ʥʝʙʫʜʴ, ʩʭʝʤʘ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʷʢʦʛʦʩʴ ʷʚʠʱʘ ʘʙʦ ʧʨʦʮʝʩʫè [4, 433]; ʷʢ ʰʪʫʯʥʦ 

ʩʪʚʦʨʝʥʠʡ ʦʙôʻʢʪ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ, ʬʽʟʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʟʥʘʢʦʚʠʭ ʬʦʨʤ ʘʙʦ ʬʦʨʤʫʣ, ʷʢʠʡ 
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ʚʽʜʦʙʨʘʞʘʻ ʽ ʚʽʜʪʚʦʨʶʻ ʚ ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʫ, ʚʣʘʩʪʠʚʦʩʪʽ, ʚʟʘʻʤʦʟʚôʷʟʢʠ ʽ 

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʮʴʦʛʦ ʦʙôʻʢʪʘ [4]. ʗʢ ʟʘʟʥʘʯʘʻ ɺ. ʗʛʫʧʦʚ [6, 227], ʥʘʫʢʦʚʘ 

ʢʘʪʝʛʦʨʽʷ çʤʦʜʝʣʴè ʤʘʻ ʝʪʘʣʦʥʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ çʚʠʟʥʘʯʘʻ ʮʽʣʽ, ʦʩʥʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫè. ʋ ʩʚʦʶ ʯʝʨʛʫ, ɺ. ʐʪʦʬʬ ʧʽʜ ʤʦʜʝʣʣʶ ʨʦʟʫʤʽʻ ʧʦʜʫʤʢʠ 

ʧʦʜʘʥʫ ʘʙʦ ʤʘʪʝʨʽʘʣʴʥʦ ʨʝʘʣʽʟʦʚʘʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ, ʚʽʜʦʙʨʘʞʘʶʯʠ ʘʙʦ ʚʽʜʪʚʦʨʶʶʯʠ ʦʙôʻʢʪ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʟʜʘʪʥʘ ʟʘʤʽʱʘʪʠ ʡʦʛʦ ʪʘʢ, ʱʦ ʾʾ ʚʠʚʯʝʥʥʷ ʜʘʻ ʥʘʤ ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʙôʻʢʪ 

[5]. ʗʢʱʦ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʥʝ ʥʘʜʪʦ ʩʢʣʘʜʥʠʤ, ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ, ʘ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ 

ʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʫʷʚʣʝʥʴ ʽ ʥʘʷʚʥʠʭ ʫ ʣʽʪʝʨʘʪʫʨʽ 

ʜʘʥʠʭ, ʜʦʮʽʣʴʥʦ ʷʢ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʪʠ ʧʦʙʫʜʦʚʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʋ ʮʴʦʤʫ ʨʘʟʽ 

ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʧʦʜʘʶʪʴ ʷʢ ʧʝʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

(ʘʣʛʝʙʨʘʾʯʥʽ, ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ, ʩʢʽʥʯʝʥʥʦ-ʨʽʟʥʠʮʝʚʽ ʪʦʱʦ) ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʛʽʯʥʠʭ ʤʦʚ. ʇʽʜ 

ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʨʝʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʧʨʦʮʝʩʫ) ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

(ʬʦʨʤʫʣ, ʨʽʚʥʷʥʴ, ʥʝʨʽʚʥʦʩʪʝʡ, ʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʦʧʝʨʘʪʦʨʽʚ ʪʦʱʦ), ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʽʚ ʩʠʩʪʝʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʾʾ ʧʘʨʘʤʝʪʨʽʚ, ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ (ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ 

, ʚʧʣʠʚʽʚ), ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ ʪʘ ʯʘʩʫ [3].  

ɿʘʛʘʣʦʤ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ɺ. ɻʣʫʰʢʦʚʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï ʮʝ ʤʥʦʞʠʥʘ ʩʠʤʚʦʣʽʯʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʥʠʤʠ. ɿʘ ʄ. ɸʤʦʩʦʚʠʤ, ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï 

ʮʝ ʩʠʩʪʝʤʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʽʥʰʫ ʩʠʩʪʝʤʫ[3, 15].  

ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʤʦʞʥʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʘʢʠʤʠ ʤʝʪʦʜʘʤʠ: 

ʘ) ʘʥʘʣʽʪʠʯʥʠʤʠ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʷʚʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

ʙ) ʯʠʩʝʣʴʥʠʤʠ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʘʪʠ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʰʫʢʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʠ ʢʦʥʢʨʝʪʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʽ ʤʝʞʦʚʠʭ ʫʤʦʚʘʭ; 

ʚ) ʷʢʽʩʥʠʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʝʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʚôʷʟʢʫ 

(ʩʪʽʡʢʽʩʪʴ, ʤʦʥʦʪʦʥʥʽʩʪʴ, ʭʘʨʘʢʪʝʨ ʟʤʽʥʶʚʘʥʥʷ, ʘʩʠʤʧʪʦʪʠʢʘ ʪʦʱʦ) ʙʝʟ ʦʪʨʠʤʘʥʥʷ ʡʦʛʦ ʚ 

ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ; 

ʛ) ʘʥʘʣʦʛʦʚʠʤʠ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʚʯʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʦʛʦ ʨʝʘʣʴʥʦʛʦ ʦʙôʻʢʪʘ, ʥʘʧʨʠʢʣʘʜ ʝʣʝʢʪʨʠʯʥʦʾ ʩʭʝʤʠ, ʷʢʫ ʤʦʞʥʘ ʧʦʜʘʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʽʻʾ ʩʘʤʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. 

ʆʩʥʦʚʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚʠʚʯʘʣʶʪʴʩʷ ʫ ʢʫʨʩʽ 

ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʫ ʪʘʢʠʭ ʡʦʛʦ ʨʦʟʜʽʣʘʭ, ʷʢ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʣʽʥʽʡʥʘ ʘʣʛʝʙʨʘ, 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʡ ʪʝʦʨʽʷ ʽʤʦʚʽʨʥʦʩʪʽ. ʉʝʨʝʜ ʥʠʭ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʤʝʪʦʜʠ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʽʥʪʝʛʨʫʚʘʥʥʷ ʡ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ, ʤʝʪʦʜʠ ɻʘʫʩʘ ʪʘ ʂʨʘʤʝʨʘ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ, ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʟʚʠʯʘʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʪʘ ʾʭ ʩʠʩʪʝʤ ʪʦʱʦ. 

ʆʪʞʝ, ʨʝʘʣʽʟʫʚʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ 

ʦʟʥʘʯʘʻ ʥʘʩʘʤʧʝʨʝʜ ʩʪʚʦʨʠʪʠ ʟʘʧʘʩ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʷʚʠʱʘ ʽ ʧʨʦʮʝʩʠ, 

ʱʦ ʚʠʚʯʘʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʘʭ. ʊʘʢʠʤʠ ʤʦʜʝʣʷʤʠ ʻ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʤʘʪʝʤʘʪʠʢʠ: 

ʚʝʣʠʯʠʥʘ, ʯʠʩʣʦ, ʬʫʥʢʮʽʷ, ʬʽʛʫʨʘ, ʨʽʚʥʷʥʥʷ, ʧʦʭʽʜʥʘ, ʽʥʪʝʛʨʘʣ, ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ, 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʱʦ. ʅʘʧʨʠʢʣʘʜ, ʧʦʭʽʜʥʘ ï ʮʝ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ, 

ʙ̔ ʦʣʦʛʽʯʥʠʭ ʧʦʥʷʪʴ: ʰʚʠʜʢʦʩʪʽ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʫʭʫ, ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ ʚ 

ʭʽʤʽʾ, ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ ʩʠʣʠ, ʽʥʜʫʢʮʽʾ ʷʢ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ, ʰʚʠʜʢʦʩʪʽ 

ʨʦʟʤʥʦʞʝʥʥʷ ʙʘʢʪʝʨʽʡ ʪʘ ʽʥ. ɼʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʪʘʢʽ ʚʘʞʣʠʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ: ʟʥʘʡʪʠ ʨʦʟʚôʷʟʦʢ ʘʣʛʝʙʨʘʾʯʥʦʛʦ ʨʽʚʥʷʥʥʷ, ʟʥʘʡʪʠ ʥʘʡʙʽʣʴʰʝ 

ʽ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ, ʟʥʘʡʪʠ ʨʦʟʚôʷʟʦʢ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ 

ʜʝʷʢʽʡ ʧʦʯʘʪʢʦʚʽʡ ʫʤʦʚʽ, ʟʥʘʡʪʠ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ.  

ɺʠʜʘʪʥʠʡ ʤʘʪʝʤʘʪʠʢ 20 ʩʪʦʣʽʪʪʷ ʃ.ɼ.ʂʫʜʨʷʚʮʝʚ ʚʢʘʟʫʻ, ʱʦ çʥʘʚʯʘʥʥʷ ʫʤʽʥʥʶ ʩʢʣʘʜʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʝʘʣʴʥʠʭ ʷʚʠʱ ʻ ʦʜʥʽʻʶ ʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʜʘʯ ʚ ʧʨʦʮʝʩʽ ʦʩʚʽʪʠ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʬʽʣʶ, ʘ ʪʦʤʫ ʮʽʡ ʟʘʜʘʯʽ ʤʘʻ ʥʘʜʘʚʘʪʠʩʷ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʯʘʩʫ ʡ 

ʫʚʘʛʠ, ʥʽʞ ʮʝ ʯʘʩʪʦ ʨʦʙʠʪʴʩʷè [3, 10].  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʟʘʜʘʯ ʟ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʤʝʪʦʜʦʤ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʫʻ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ. 
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ʌʽʟʠʢʘ ʽ ʚʠʱʘ ʤʘʪʝʤʘʪʠʢʘ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢ ʝʣʝʤʝʥʪ ʥʘʚʯʘʣʴʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ, ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʟʤʽʩʪʽ ʢʫʨʩʫ ʬʽʟʠʢʠ, ʚ ʫʥʘʦʯʥʝʥʥʽ ʬʽʟʠʯʥʠʭ ʪʝʦʨʽʡ, ʟʘʢʦʥʽʚ, ʫ 

ʚʟʘʻʤʦʟʚôʷʟʢʘʭ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʬʽʟʠʯʥʠʭ ʪʝʦʨʽʡ. ʅʘ ʧʨʝʜʤʝʪʥʦʤʫ ʨʽʚʥʽ ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʩʪʫʧʘʻ ʤʝʪʦʜʦʤ ʘʙʦ ʟʘʩʦʙʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʅʘ 

ʜʠʜʘʢʪʠʯʥʦʤʫ ʨʽʚʥʽ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʩʢʣʘʜʦʚʦʶ ʮʽʣʽʩʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʷʢ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʬʽʟʠʢʠ ʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʟʘʜʘʯ, ʜʝ ʩʪʚʦʨʶʻʪʴʩʷ ʩʧʦʯʘʪʢʫ ʬʽʟʠʯʥʘ ʤʦʜʝʣʴ ʟʘʜʘʯʽ, ʷʢʘ 

ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʚ ʤʘʪʝʤʘʪʠʯʥʫ, ʜʦʩʣʽʜʞʫʶʯʠ ʷʢʫ ʬʦʨʤʫʣʶʶʪʴ ʚʠʩʥʦʚʢʠ ʽ ʦʪʨʠʤʫʶʪʴ 

ʨʝʟʫʣʴʪʘʪʠ ʚʞʝ ʥʘ ʤʦʚʽ ʬʽʟʠʢʠ.  

ʊʘʢ, ʚʠʚʯʘʶʯʠ ʪʝʤʫ çʈʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴè ʤʠ ʧʦʢʘʟʫʻʤʦ ʟʚôʷʟʦʢ ʟ 

ʝʣʝʢʪʨʦʪʝʭʥʽʢʦʶ, ʜʝ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʝʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʦʚôʷʟʘʥʠʭ 

ʢʽʣʴʢʽʩʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʙʣʠʯʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ 

ʟʥʘʭʦʜʞʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ. 

ɿʘʚʜʘʥʥʷ 1. ʅʝʭʘʡ ʜʘʥʘ ʪʘʙʣʠʮʷ 1 ʢʽʣʴʢʽʩʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ: 

ʊʘʙʣʠʮʷ 1. 

ʂʽʣʴʢʽʩʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʢʘʪʝʛʦʨʽʡ ʙʣʦʢʽʚ 

ɹʣʦʢ I 2x1 4x2 3x3 19 

ɹʣʦʢ II  3x1 4x2 x3 14 

ɹʣʦʢ III  2x1 x2 5x3 19 

 R C VD ʐʪ 

 

ʅʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʙʣʦʢʫ. 

ɼʣʷ ʨʦʟʚôʷʟʢʫ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʛʨʫʧʘ ʩʢʣʘʜʘʻ ʚʽʜʧʦʚʽʜʥʫ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ: 

1 2 3

1 2 3

1 2 3

2 4 3 19,

3 4 14,

2 5 19.

x x x

x x x

x x x

+ + =ë
î
+ + =ì

î + + =í

 

ʗʢ ʙʘʯʠʤʦ, ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʪʨʴʦʤʘ ʩʧʦʩʦʙʘʤʠ: ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ, ʤʝʪʦʜʦʤ 

ɻʘʫʩʘ, ʤʘʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ.  

ʆʩʢʽʣʴʢʠ ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʩʢʣʘʜʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʩʭʝʤ ʤʝʪʦʜʦʤ ʧʨʘʚʠʣ ʂʽʨʭʛʦʬʘ, ʪʦ ʜʨʫʛʝ ʟʘʚʜʘʥʥʷ ʤʦʞʝ ʤʘʪʠ ʚʠʛʣʷʜ:  

ɿʘʚʜʘʥʥʷ 2. ɼʘʥʦ ʝʣʝʢʪʨʠʯʥʫ ʩʭʝʤʫ 

 
 

ɼʘʥʦ: 1 12 , 4E B R= =ʆʤ; 2 24 , 6E B R= =ʆʤ; 3 36 , 8E B R= =ʆʤ. 

ɿʥʘʡʪʠ: 1I - ?, 2I  - ?, 3I  - ? 

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʧʦʪʨʽʙʥʦ: 1) ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ N ʽ ʩʢʣʘʩʪʠ (N ï 1) 

ʨʽʚʥʷʥʴ ʥʘ ʧʝʨʰʝ ʧʨʘʚʠʣʦ; 2) ʫ ʚʫʟʣʽ ʦʙʨʘʪʠ ʥʘʧʨʷʤ ʩʪʨʫʤʫ ʽ ʥʘʧʨʷʤ ʦʙʭʦʜʫ. 

 ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʶʪʴ ʩʠʩʪʝʤʫ: 

1 2 3

1 1 2 2 3

1 3 3 2 2 3

0,

0,

0.

I I I

E R I R I

I R E E R I

+ - =ë
î
- Ö - Ö =ì

î Ö - + + Ö =í
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ɿʘʚʜʘʥʥʷ 3. ʐʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʪʽʣʘ ʚ ʧʦʚʽʪʨʽ ʧʨʦʧʦʨʮʽʡʥʘ ʨʽʟʥʠʮʽ ʤʽʞ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʽʣʘ ʽ ʧʦʚʽʪʨʷ (020=Tʧʦʚ ). ɺʽʜʦʤʦ, ʱʦ ʧʨʦʪʷʛʦʤ 20 ʭʚʠʣʠʥ ʪʽʣʦ ʦʭʦʣʦʣʦ ʚʽʜ 

1000 ʜʦ 600. ɿʥʘʡʪʠ ʟʘʢʦʥ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʚʽʜ ʯʘʩʫ. 

 ʈʦʟʚôʷʟʫʚʘʥʥʷ: ( ) ?,T t -  ʟʘ ʫʤʦʚʦʶ ʟʘʜʘʯʽ ʤʘʻʤʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʬʽʟʠʯʥʦʾ ʟʘʜʘʯʽ:  

 )20( 0-= TK
dt

dT
, ʜʝ K- ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʘʢʪʠʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʟʥʘʥʴ, ʨʦʟʚʠʚʘʻ 

ʟʜʽʙʥʦʩʪʽ ʜʦ ʾʭ ʧʝʨʝʥʦʩʫ ʚ ʽʥʰʽ ʛʘʣʫʟʽ, ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʮʽʣʽʩʥʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʩʪʫʜʝʥʪʘ.  

ʍʽʤʽʷ ʽ ʚʠʱʘ ʤʘʪʝʤʘʪʠʢʘ. ʄʘʪʝʤʘʪʠʢʘ ʜʣʷ ʭʽʤʽʢʽʚ ï ʮʝ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʢʦʨʠʩʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʨʦʟʚôʷʟʘʥʥʷ ʙʘʛʘʪʴʦʭ ʭʽʤʽʯʥʠʭ ʟʘʜʘʯ. ɼʫʞʝ ʚʘʞʢʦ ʟʥʘʡʪʠ ʙʫʜʴ-ʷʢʦʾ ʨʦʟʜʽʣ 

ʤʘʪʝʤʘʪʠʢʠ, ʷʢʠʡ ʟʦʚʩʽʤ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʭʽʤʽʾ. ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʘʥʘʣʽʟ ʽ ʪʝʦʨʽʷ ʛʨʫʧ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʢʚʘʥʪʦʚʽʡ ʭʽʤʽʾ, ʪʝʦʨʽʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʫ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʪʝʨʤʦʜʠʥʘʤʽʢʠ, ʪʝʦʨʽʷ ʛʨʘʬʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʨʛʘʥʽʯʥʽʡ ʭʽʤʽʾ ʜʣʷ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʢʣʘʜʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʤʦʣʝʢʫʣ, ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ï 

ʦʩʥʦʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʭʽʤʽʯʥʦʾ ʢʽʥʝʪʠʢʠ, ʤʝʪʦʜʠ ʪʦʧʦʣʦʛʽʾ ʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʛʝʦʤʝʪʨʽʾ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʭʽʤʽʯʥʽʡ ʪʝʨʤʦʜʠʥʘʤʽʮʽ. ɺʠʨʘʟ çʤʘʪʝʤʘʪʠʯʥʘ ʭʽʤʽʷè ʤʽʮʥʦ ʫʚʽʡʰʦʚ ʚ 

ʣʝʢʩʠʢʫ ʭʽʤʽʢʽʚ. ɹʘʛʘʪʦ ʩʪʘʪʝʡ ʚ ʩʝʨʡʦʟʥʠʭ ʭʽʤʽʯʥʠʭ ʞʫʨʥʘʣʘʭ ʥʝ ʤʽʩʪʷʪʴ ʞʦʜʥʦʾ ʭʽʤʽʯʥʦʾ 

ʬʦʨʤʫʣʠ, ʟʘʪʝ ʨʷʩʥʽʶʪʴ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ. 

ɿʘʚʜʘʥʥʷ 1. ɼʣʷ ʧʨʠʢʣʘʜʫ ʥʘʚʦʜʷʪʴ ʟʘʚʜʘʥʥʷ ʚʠʜʫ: ʚ ʨʝʟʝʨʚʫʘʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ 10 ʢʛ ʩʦʣʽ 

ʥʘ 100 ʣ. ʩʫʤʽʰʽ, ʢʦʞʥʫ ʭʚʠʣʠʥʫ ʜʦʜʘʻʪʴʩʷ 30 ʣ. ʚʦʜʠ ʽ ʚʠʪʽʢʘʻ 20 ʣ. ʩʫʤʽʰʽ. ɿʥʘʡʪʠ ʷʢʘ 

ʢʽʣʴʢʽʩʪʴ ʩʦʣʽ ʟʘʣʠʰʠʪʴʩʷ ʚ ʨʝʟʝʨʚʫʘʨʽ ʯʝʨʝʟ t ʭʚʠʣʠʥ, ʷʢʱʦ ʩʫʤʽʰ ʤʠʪʪʻʚʦ ʟʤʽʰʫʻʪʴʩʷ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: ʥʝʭʘʡ x  ï ʢʽʣʴʢʽʩʪʴ ʩʦʣʽ ʚ ʨʝʟʝʨʚʫʘʨʽ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t, ʘ ( )x dx+  ï ʚ 

( )t dt+ . ʆʩʢʽʣʴʢʠ ʩʫʤʽʰ ʚʠʪʽʢʘʻ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʩʦʣʽ x  ʟʤʝʥʰʫʚʘʪʠʤʝʪʴʩʷ ʟ ʯʘʩʦʤ 0dxÝ <  

ʧʨʠ 0dt> . ʆʙôʻʤ ʩʫʤʽʰʽ ʚ ʨʝʟʝʨʚʫʘʨʽ: 100 30 20 100 10V t t t= + - = +, ʪʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʩʦʣʽ ʚ ʯʘʩ tʙʫʜʝ 
t

x

10100+
 ï ʟʤʽʥʘ ʢʽʣʴʢʦʩʪʽ ʩʦʣʽ ï dx ʟʘ ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʠʡ ʧʨʦʤʽʞʦʢ  

[ ;t t dt+ ]. ʄʠ ʦʪʨʠʤʘʻʤʦ, ʷʢʱʦ ʦʙôʻʤ ʩʫʤʽʰʽ, ʱʦ ʚʠʪʝʢʣʘ ʟʘ ʮʝʡ ʯʘʩ 20dt, ʧʦʤʥʦʞʠʤʦ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʩʦʣʽ: 20
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ʎʝʡ ʚʠʨʘʟ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʡʪʠ ʯʘʩ, ʷʢʠʡ ʧʨʦʡʰʦʚ ʚʽʜ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʫʪʚʦʨʝʥʥʷ 

ʩʫʤʽʰʽ. ɿʘ ʮʠʤ ʧʨʠʥʮʠʧʦʤ ʦʙʯʠʩʣʶʻʪʴʩʷ ʚʽʢ ʤʦʨʽʚ ʪʘ ʦʢʝʘʥʽʚ. 

ɽʢʦʥʦʤʽʢʘ ʽ ʚʠʱʘ ʤʘʪʝʤʘʪʠʢʘ. ʆʧʨʘʮʶʚʘʚʰʠ ʜʦʚʽʜʢʦʚʫ ʣʽʪʝʨʘʪʫʨʫ, ʧʽʜʨʫʯʥʠʢʠ, ʤʠ 

ʧʦʟʥʘʡʦʤʠʣʠʩʷ ʽʟ ʟʘʜʘʯʘʤʠ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʝʢʦʥʦʤʽʮʽ. 
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48 

ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ: 1) ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʘʚʢʠ ʧʦʜʘʪʢʫ; 

2) ʚʠʟʥʘʯʝʥʥʷ ʧʦʧʠʪʫ ʽ ʧʨʦʧʦʟʠʮʽʾ; 3) ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʢʣʘʤʠ. 

ʇʦʧʠʪ ʽ ʧʨʦʧʦʟʠʮʽʷ ï ʝʢʦʥʦʤʽʯʥʽ ʢʘʪʝʛʦʨʽʾ ʪʦʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʦʧʠʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʥʢʫ ʧʦʪʨʝʙʦʶ ʚ ʪʦʚʘʨʘʭ, ʧʨʦʧʦʟʠʮʽʷ ï ʧʨʦʜʫʢʪ, ʷʢʠʡ ʻ ʥʘ ʨʠʥʢʫ ʯʠ ʤʦʞʝ 

ʙʫʪʠ ʜʦʩʪʘʚʣʝʥʠʡ ʥʘ ʥʴʦʛʦ. 

ʅʝʭʘʡ p(t) ï ʮʽʥʘ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʬʨʫʢʪʠ, 
dt

dp  ï ʪʝʥʜʝʥʮʽʷ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʠ. ʊʦʜʽ, ʷʢ 

ʧʦʧʠʪ ʪʘʢ ʽ ʧʨʦʧʦʟʠʮʽʷ ʙʫʜʫʪʴ ʬʫʥʢʮʽʷʤʠ ʚʚʝʜʝʥʠʭ ʚʝʣʠʯʠʥ. ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʮʽ ʬʫʥʢʮʽʾ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ. ʏʘʩʪʦ ʧʦʧʠʪ q ʽ ʧʨʦʧʦʟʠʮʽʷ S ʟʘʜʘʶʪʴʩʷ ʣʽʥʽʡʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ, 

ʥʘʧʨʠʢʣʘʜ 

4 2 39, 44 2 1q p p S p p¡ ¡= - + = + - 
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ep . ʎʝ ʟʘʢʦʥ ʟʤʽʥʠ ʮʽʥʠ, ʱʦʙ ʤʽʞ ʧʦʧʠʪʦʤ ʽ ʧʨʦʧʦʟʠʮʽʻʶ ʙʫʣʘ 

ʨʽʚʥʦʚʘʛʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʚ ʝʢʦʥʦʤʽʮʽ ʜʦʧʦʤʘʛʘʻ ʚʠʜʽʣʠʪʠ ʽ ʦʧʠʩʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʝʢʦʥʦʤʽʯʥʠʤʠ ʟʤʽʥʥʠʤʠ ʪʘ ʦʙôʻʢʪʘʤʠ. 

ʆʪʞʝ, ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʯʝʨʝʟ ʮʠʢʣʠ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ 

ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʡ ʢʦʞʥʦʛʦ ʟ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʎʝ ʩʧʨʠʷʻ ʤʽʞʧʨʝʜʤʝʪʥʦʤʫ ʫʟʘʛʘʣʴʥʝʥʥʶ ʥʘʙʫʪʠʭ ʩʪʫʜʝʥʪʘʤʠ 

ʟʥʘʥʴ ʽ ʚʤʽʥʴ, ʬʦʨʤʫʚʘʥʥʶ ʚ ʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʦʞʣʠʚʦʩʪʽ ʾʭʥʴʦʛʦ 

ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʦʙôʻʢʪʽʚ, ʷʚʠʱ ʽ 

ʧʨʦʮʝʩʽʚ. ɿʚôʷʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʟ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʩʧʨʠʷʶʪʴ 

ʬʦʨʤʫʚʘʥʥʶ ʚʩʝʙʽʯʥʦ ʨʦʟʚʠʥʝʥʦʾ ʪʚʦʨʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʦʟʙʨʦʻʥʘ ʩʠʩʪʝʤʥʠʤʠ ʟʥʘʥʥʷʤʠ, 

ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʤʠ ʚʤʽʥʥʷʤʠ ʪʘ ʥʘʚʠʯʢʘʤʠ ʽ ʚʤʽʻ ʟʜʽʡʩʥʶʚʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʝ ʧʝʨʝʥʝʩʝʥʥʷ 

ʟʥʘʥʴ ʠ ʫʤʽʥʴ ʫ ʨʘʟʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʦʚʠʭ ʧʽʟʥʘʚʘʣʴʥʠʭ ʟʘʜʘʯ. ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʤʘʶʪʴ 

ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʽʥʪʝʛʨʘʮʽʾ ʽ ʢʦʦʨʜʠʥʘʮʽʾ ʥʘʚʯʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ʅʘʣʘʛʦʜʞʝʥʥʷ ʪʽʩʥʠʭ 

ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʪʘ ʙʘʟʦʚʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʩʧʨʠʷʻ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ, ʧʦʣʽʧʰʝʥʥʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ, ʷʢʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ ʨʽʚʝʥʴ ʩʧʝʮʽʘʣʽʩʪʘ ʽ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʩʘʤʦʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʻʚʽ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʫ ʚʠʱʠʭ ʪʝʭʥʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʚ 

ʥʘʚʯʘʥʥʽ ʻ ʢʦʥʢʨʝʪʥʠʤ ʧʨʦʷʚʦʤ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʧʽʜʚʠʱʝʥʥʽ ʧʨʘʢʪʠʯʥʦʾ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ: 

1) ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ̔  ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ; 2) ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʥʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʥʘʦʯʥʦʛʦ ʚʪʽʣʝʥʥʷ ʟʥʘʥʴ; 3) ʫʩʚʽʜʦʤʣʝʥʥʷ ʽ ʬʽʢʩʘʮʽʾ ʽʩʪʦʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʟʚôʷʟʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʽ ʷʚʠʱ; 4) ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʽʥʴ; 5) 

ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʙʘʯʘʻʤʦ ʫ ʩʪʚʦʨʝʥʥʽ ʻʜʠʥʦʛʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ 

ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ. 
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ʍʦʤʶʢ ʀ.ɺ., ʍʦʤʶʢ ɺ.ɺ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʢʫʨʩʘ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʚ ʚʫʟʘʭ. 

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʠʜʝʠ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʢʫʨʩʘ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʚʫʟʘʭ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʪʴ ʤʝʞʧʨʝʜʤʝʪʥʳʤ ʩʚʷʟʷʤ ʢʫʨʩʘ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. ʈʝʘʣʠʟʦʚʘʪʴ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʧʨʝʜʣʘʛʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʟʜʘʥʠʝʤ ʟʘʧʘʩʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ, ʠʟʫʯʘʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʘʭ. ʆʩʥʦʚʥʳʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠʟʫʯʘʶʪʩʷ ʚ ʢʫʨʩʝ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʪʘʢʠʭ ʝʛʦ ʨʘʟʜʝʣʘʭ, ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʣʠʥʝʡʥʘʷ 

ʘʣʛʝʙʨʘ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠ ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʤʝʪʦʜʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ, ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʡ, ʤʝʪʦʜʳ ɻʘʫʩʩʘ ʠ 

ʂʨʘʤʝʨʘ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʨʝʰʝʥʠʷ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʠʭ ʩʠʩʪʝʤ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. 

ɸʚʪʦʨʦʤ ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʨʳ ʟʘʜʘʯ ʧʦ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪʩʷ ʤʝʪʦʜʦʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʞʧʨʝʜʤʝʪʥʳʝ 

ʩʚʷʟʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʩ ʬʠʟʠʢʦʡ, ʭʠʤʠʝʡ ʠ ʵʢʦʥʦʤʠʢʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ: 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ; ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʩʚʦʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʥʘʛʣʷʜʥʦʛʦ ʚʦʧʣʦʱʝʥʠʷ ʟʥʘʥʠʡ; ʦʩʦʟʥʘʥʠʷ ʠ 

ʬʠʢʩʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʚʷʟʝʡ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ, ʨʘʟʚʠʪʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʴ, 

ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ, ʙʫʜʫʱʠʡ ʠʥʞʝʥʝʨ, ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ. 

 

Khomyuk I .V., Khomyuk V.V. Mathematical modeling in the context of the 

implementation of inter-subject relationships in the higher mathematics course in higher 

education. 

The article analyzes the conceptual ideas of the method of mathematical modeling in the 

context of the implementation of interdisciplinary connections of the higher mathematics course in 

higher education. It is determined that from the point of view of the competence-oriented approach 

to the organization of the educational process in technical universities it is necessary to pay more 

attention to the interdisciplinary connections of the course of higher mathematics with special 

disciplines and disciplines of the natural-mathematical cycle. The implementation of 
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interdisciplinary connections during the study of higher mathematics is proposed primarily by 

creating a stock of mathematical models that describe the phenomena and processes studied in 

various subjects. The main analytical methods for studying mathematical models were studied in 

the course of higher mathematics, in particular in such sections as mathematical analysis, linear 

algebra, differential equations, and probability theory. Among them are the methods of 

differentiation, integration and study of functions, methods of Gauss and Kramer solving systems 

of linear algebraic equations, analytical methods of solving and qualitative methods for the analysis 

of ordinary differential equations and their systems, etc. The author proposes examples of higher 

mathematical problems, which are solved by the method of mathematical modeling, which in turn 

provides interdisciplinary connections of higher mathematics with physics, chemistry and 

economics. It is established that mathematical modeling in the process of learning is an important 

tool: formation of new knowledge and creative abilities of students; effective assimilation of new 

material, systematization and visualization of knowledge, awareness and fixing of the essential 

properties and connections of investigated objects and phenomena, the formation of professional 

skills, the development of independent student activity. 

Key words: higher mathematics, mathematical modeling, model, interdisciplinary 

connections, future engineer, applied tasks. 
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ʆɿʅɸʁʆʄʃɽʅʅʗ ʋʏʅɯɺ ʆʉʅʆɺʅʆɰ ʐʂʆʃʀ 

ɿ ɽʃɽʄɽʅʊɸʄʀ ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ 

(ʅɸ ʇʈʀʂʃɸɼɯ ɿʄɯʉʊʆɺʆɰ ʃɯʅɯɰ 

çʈɯɺʅʗʅʅʗ, ʅɽʈɯɺʅʆʉʊɯ ʊɸ ɰʍ ʉʀʉʊɽʄʀè) 

 

ʋ ʩʪʘʪʪʽ ʧʨʦʧʦʥʫʶʪʴʩʷ ʧʝʨʰʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʛʽʩʪʨʘʥʪʢʦʶ ʧʨʦʙʣʝʤʠ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʨʦʧʦʥʫʶʪʴʩʷ ʧʽʜʭʦʜʠ ʜʦ ʚʚʝʜʝʥʥʷ ʧʦʥʷʪʪʷ çʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷè ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ, 

ʷʢʽ ʽʣʶʩʪʨʫʶʪʴʩʷ ʢʦʥʢʨʝʪʥʠʤʠ ʧʨʠʢʣʘʜʘʤʠ (ʟʤʽʩʪʦʚʘ ʣʽʥʽʷ çʈʽʚʥʷʥʥʷ, ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʾʭ 

ʩʠʩʪʝʤʠè), ʩʝʨʝʜ ʷʢʠʭ: ʧʦʯʠʥʘʪʠ ʦʟʥʘʡʦʤʣʶʚʘʪʠ ʟ ʧʦʥʷʪʪʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʱʝ ʫ 5-6 ʢʣʘʩʘʭ, ʜʝʤʦʥcʪpyʶʯʠ ʧʨʠʢʣʘʜʠ ʥʘʡʧʨʦʩʪʽʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ; ʚ ʭʦʜʽ 

ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʘʣʛʝʙʨʠ ʫ 7-9 ʢʣʘʩʘʭ ï ʩʠʩʪʝʤʘʪʠʯʥʦ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʫʯʥʽʚ ʥʘ ʪʦʤʫ, ʱʦ 

ʨʽʚʥʷʥʥʷ, ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʾʭ ʩʠʩʪʝʤʠ ʻ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ; ʚʠʜʽʣʷʪʠ ʝʪʘʧʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʭʦʜʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʦʩʥʦʚʥʘ ʰʢʦʣʘ, ʨʽʚʥʷʥʥʷ, ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, 

ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʥʝ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ï ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ 

ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʯʦʤʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʨʠʷʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʰʢʦʣʷʨʽʚ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ.  

ɺʞʝ ʚ ʦcʥʦʚʥʽʡ ʰʢʦʣʽ ʫ 5-6 ʢʣʘcʘʭ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʧʝʜʝʚʪʠʢʘ ʬʦpʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ 

ʧʦʥʷʪʪʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʚʤʽʥʥʷ ʜʦcʣʽʜʞʫʚʘʪʠ ʷʚʠʱʘ ʨʝʘʣʴʥʦʾ ʜʽʡʩʥʦʩʪʽ ʯʝʨʝʟ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʧʝʨʚʠʥʥʽ ʚʤʽʥʥʷ ʩʪʚʦʨʶʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧpʠʢʣʘʜʥʠʭ ʟʘʜʘʯ (ʩʢʣʘʜʘʪʠ ʨʽʚʥʷʥʥʷ ʚ ʭʦʜʽ pʦʟʚôʷʟʫʚʘʥʥʷ cʶʞʝʪʥʠʭ 

ʟʘʜʘʯ). ʆʪʞʝ, ʧʦ-ʧʝʨʰʝ, ʫ ʟʤʽcʪʽ ʰʢʽʣʴʥʠʭ ʧʽʜpʫʯʥʠʢiʚ ʟ ʤʘʪʝʤʘʪʠʢʠ ʟ ʢʦʞʥʦʾ ʪʝʤʠ ʤʘʶʪʴ 

ʙʫʪʠ ʧʝpʝʜʙʘʯʝʥʽ ʟʘʚʜʘʥʥʷ ʥʘ cʪʚʦpʝʥʥʷ ʤʦʜʝʣʝʡ, ʧpʠʢʣʘʜʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ (ʪʘ ʾʭ 

ʚʘpʽʘʥʪʠ), cʪʚʦpʝʥʥʷ ʤʦʜʝʣʝʡ ʟʘ cʭʝʤʘʤʠ; ʧʦ-ʜʨʫʛʝ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ pʦʟpʦʙʢʠ ʤʝʪʦʜʠʢʠ 
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ʥʘʚʯʘʥʥʷ ʝʣʝʤʝʥʪʘʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʦcʥʦʚʥʽʡ ʰʢʦʣʽ ʚ ʫʤʦʚʘʭ ʢʦʤʧʝʪʝʥʪʽʩʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʝʷʢʽ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ 

ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɸ. ʄ. ʂʦʣʤʦʛʦpʦʚ, pʦʟʛʣʷʜʘʶʯʠ ʧʠʪʘʥʥʷ ʧpʦ cʫʯʘcʥʫ 

ʤʘʪʝʤʘʪʠʢʫ ʪʘ ʥʘʚʯʘʥʥʷ ʾʾ ʚ ʰʢʦʣʽ, ʧʽʜʢpʝcʣʶʚʘʚ: çɼʠʚʣʷʯʠcʴ ʫ ʤʘʡʙʫʪʥʻ, ʥʝʦʙʭʽʜʥʦ ʚʞʝ 

ʟʘpʘʟ ʙʫʜʫʚʘʪʠ ʰʢʽʣʴʥʠʡ ʢʫpc ʪʘʢ, ʱʦʙ ʫʯʥʽ ʙʫʣʠ ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʦ cʧpʠʡʥʷʪʪʷ ʥʦʚʠʭ ʘcʧʝʢʪʽʚ 

ʧpʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠé ɿʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʫʞʝ ʚ ʰʢʦʣʽ ʧʝpʝʢʦʥʣʠʚʦ ʧʦʢʘʟʘʪʠ, 

ʱʦ çcʫʯʘcʥʘ ʤʘʪʝʤʘʪʠʢʘè ʜʘʻ ʟʤʦʛʫ ʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ pʝʘʣʴʥʠʭ ʧpʦʮʝcʽʚ ʪʘ 

cʠʪʫʘʮʽʡ, ʱʦ ʚʠʚʯʘʶʪʴcʷ ʚ ʟʘcʪʦcʫʚʘʥʥʷʭ, ʥʝ ʪʽʣʴʢʠ ʥʝ ʛʽpʰʝ, ʘʣʝ ʣʦʛʽʯʥʦ ʧʦcʣʽʜʦʚʥʽʰʝ ʽ 

ʧpʦcʪʽʰʝ, ʥʽʞ ʪpʘʜʠʮʽʡʥʘè [7, c. 3]. ʋ pʦʙʦʪʽ ɯ. ɯ. ɹʣʝʭʤʘʥʘ ʪʘ ʽʥʰʠʭ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʫ 

ʥʘʡʧpʦcʪʽʰʠʭ ʚʠʧʘʜʢʘʭ çé ʤʦʞʝ ʙʫʪʠ ʚʽʜpʽʟʢʦʤ, ʚʝʢʪʦpʦʤ, ʬʫʥʢʮʽʻʶ, ʤʘʪpʠʮʝʶ, cʢʘʣʷpʥʦʶ 

ʚʝʣʠʯʠʥʦʶ ʘʙʦ ʢʦʥʢpʝʪʥʠʤ ʯʠcʣʦʤè [2, c. 130]. 

ɸʥʘʣʽʟʫʶʯʠ ʜʞʝʨʝʣʘ ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʠ ʚʧʝʚʥʠʣʠcʷ, ʱʦ ʦʟʥʘʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʫʪʴ ʚʽʜpʽʟʥʷʪʠʩʷ ʥʝ ʣʠʰʝ ʟʘ ʬʦpʤʦʶ, ʘʣʝ ʡ ʟʘ ʟʤʽcʪʦʤ. ʊʘʢʽ 

ʧʠʪʘʥʥʷ ʛʣʠʙʦʢʦ ʦʧpʘʮʴʦʚʘʥʽ y ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ ʜʦcʣʽʜʞʝʥʥʽ ʃ. ʃ. ʇʘʥʯʝʥʢʦ [11]. ʅʝʶ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʰʠʨʦʢʦʛʦ ʧʦʛʣʷʜʫ 

ʥʘ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʷʢ ʤʝʪʦʜ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʟʥʘʥʥʷ. 

ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʝʢʦʥʦʤʽʢʠ ʫ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ ʤʘʪʝʤʘʪʠʢʠ ʨʦʟʛʣʷʥʫʪʦ ʫ ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʆ. ʉ. ʉʠʤʦʥʦʚʘ (ʄʦʩʢʚʘ, 2000 ʨ.), ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʭʦʜʽ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʆ. ɺ. ɼʦʣʞʝʥʢʦ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

2014 ʨ.), ʉ. ɸ. ɾʠʚʦʜʨʦʙʦʚʘ (Mʦʩʢʚʘ, 2007). ʋ ʜʠʩʝʨʪʘʮʽʾ ʆ. ʆ. ɻʨʠʙôʶʢ (ʂʠʾʚ, 2011) 

ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʟʘʩʽʙ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʢʣʘʩʘʭ ʭʽʤʽʢʦ-ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ.  

ʄʝʪʦʜʠʢʫ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʧʦʙʫʜʦʚʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʢʫʨʩʫ ʘʣʛʝʙʨʠ ʪʘ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʠʚ ʉ. ʊʫʨʛʫʥʙʘʻʚ (ʊʘʰʢʝʥʪ, 1998). 

ɺʽʜʧʦʚʽʜʥʽ ʤʝʪʦʜʠʢʠ ʦʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ ʩʘʤʝ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ ʟ ʧʦʥʷʪʪʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʣʘʩʥʠʡ ʧʦʛʣʷʜ ʥʘ ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ 

ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ çʈʽʚʥʷʥʥʷ, ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʾʭ ʩʠʩʪʝʤʠè, ʷʢʠʡ ʙʠ ʩʧʨʠʷʚ ʦʟʥʘʡʦʤʣʝʥʥʶ ʫʯʥʽʚ 

ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿ ʧʦʥʷʪʪʷʤ çʤʦʜʝʣʶʚʘʥʥʷè ʟʫʩʪʨʽʯʘʻʤʦʩʪʴ ʥʘʚʽʪʴ ʪʦʜʽ, 

ʢʦʣʠ ʨʦʟʛʣʷʜʘʻʤʦ ʧʨʦʮʝʩ ʤʠʩʣʝʥʥʷ ʷʢ ʚʠʱʫ ʘʥʘʣʽʪʠʢʦ-ʩʠʥʪʝʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʤʦʟʢʫ, ʧʨʦʮʝʩ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ, ʘʙʩʪʨʘʛʦʚʘʥʦʛʦ ʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʩʚʽʪʫ ʪʘ ʡʦʛʦ 

ʟʘʢʦʥʽʚ, ʧʽʟʥʘʥʥʷ ʣʶʜʠʥʦʶ ʧʨʝʜʤʝʪʽʚ ʽ ʷʚʠʱ ʦʙôʻʢʪʠʚʥʦʾ ʜʽʡʩʥʦʩʪʽ ʚ ʾʭ ʩʫʪʪʻʚʠʭ 

ʚʣʘʩʪʠʚʦʩʪʷʭ, ʟʚôʷʟʢʘʭ ʽ ʚʽʜʥʦʰʝʥʥʷʭ ʦʙôʻʢʪʠʚʥʦʾ ʜʽʡʩʥʦʩʪʽ, ʚʠʱʠʡ ʩʪʫʧʽʥʴ ʣʶʜʩʴʢʦʛʦ 

ʧʽʟʥʘʥʥʷ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʝ ʽʟ ʩʣʦʚʦʤ (ʤʦʚʦʶ); ʧʨʦʮʝʩ ʽʜʝʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʢʦʣʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʽʡʩʥʽʩʪʴ ʦʪʨʠʤʫʶʪʴ ʯʝʨʝʟ ʩʧʽʚʩʪʘʚʣʝʥʥʷ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʚʟʘʻʤʦʟʚôʷʟʦʢ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʧʨʦʮʝʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʧʨʘʢʪʠʯʥʦʛʦ ʽ 

ʜʫʭʦʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʩʚʽʪʫ, ʨʦʟʫʤʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʩʠʪʫʘʮʽʡ, ʧʣʘʥʫʚʘʥʥʷ ʜʽʡ 

ʽ ʧʝʨʝʜʙʘʯʝʥʥʷ ʾʭ ʥʘʩʣʽʜʢʽʚ; ʜʽʷʣʴʥʽʩʪʴ ʟ ʚʠʨʦʙʣʝʥʥʷ ʟʥʘʥʴ ʽ ʦʧʝʨʫʚʘʥʥʷ ʥʠʤʠ [12, ʩ. 458] 

(ʚʠʜʽʣʝʥʦ ʥʘʤʠ. ï ʆ.ʉ.ʏ., ɯ.ʉ.ʅ.). ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʫʯʥʶ / ʩʪʫʜʝʥʪʫ ʥʝ ʣʠʰʝ ʛʣʠʙʰʝ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʩʫʪʥʽʩʪʴ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʦʨʽʡ, ʘʣʝ ʡ ʬʦʨʤʫʻ ʫ ʥʠʭ ʟʜʘʪʥʽʩʪʴ ʤʠʩʣʠʪʠ ʧʨʦʛʥʦʩʪʠʯʥʦ. ɿʦʢʨʝʤʘ, ʫ 

[6] ʚʢʘʟʫʻʪʴʩʷ ʥʘ ʚʧʣʠʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʟʜʘʪʥʦʩʪʽ ʧʦʩʣʽʜʦʚʥʦ ʤʽʨʢʫʚʘʪʠ ʪʘ ʧʨʝʟʝʥʪʫʚʘʪʠ ʩʚʦʾ ʽʜʝʾ, ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʟʤʽʩʪ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ, ʨʦʟʚʠʚʘʪʠ ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʬʦʨʤʫʣʶʚʘʪʠ ʘʨʛʫʤʝʥʪʦʚʘʥʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ 

ʚʠʩʥʦʚʢʠ.  

ʋ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʩʧʠʨʘʻʤʦʩʴ ʥʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʝ ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʷʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦcʪʽ ʤʽʞ ʭʘpʘʢʪʝpʠcʪʠʢʘʤʠ ʜʦcʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʬʦpʤʫʣʠ ʯʠ ʘʣʛʦpʠʪʤʫ, ʩʧʦʩʦʙʫ ʦʧʠʩʫ ʨʝʘʣʴʥʦʾ ʞʠʪʪʻʚʦʾ ʩʠʪʫʘʮʽʾ 

ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʚʦʶ. 
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Cʪʚʦpʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʛpʫʥʪʫʻʪʴcʷ ʥʘ ʘʙcʪpʘʛʫʚʘʥʥʽ ʚʽʜ ʚʣʘcʪʠʚʦcʪʝʡ ʦʙôʻʢʪʘ 

ʧʽʟʥʘʥʥʷ, ʢpʽʤ ʢʽʣʴʢʽcʥʠʭ ʽ ʧpʦcʪʦpʦʚʠʭ. ʇpʦ ʪʝ, ʷʢ ʧʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ, ʤʦʞʥʘ cʪʚʝpʜʞʫʚʘʪʠ 

ʣʠʰʝ ʧʽcʣʷ ʪʦʛʦ, ʷʢ ʧʦpʽʚʥʷʣʠ ʦʪpʠʤʘʥʽ pʝʟʫʣʴʪʘʪʠ ʟ ̔ʥʬʦpʤʘʮʽʻʶ, ʦʪpʠʤʘʥʦʶ ʰʣʷʭʦʤ 

ʜʦcʣʽʜʞʝʥʥʷ ʤʦʜʝʣʽ. ʊʦʙʪʦ, ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʭʦʜʠʪʴ ʟ ʧpʘʢʪʠʢʠ, 

cʪʚʦpʶʶʯʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʷʚʠʱ ʽ ʧpʦʮʝcʽʚ ʪʘ ʧʦʚʝpʪʘʻʪʴcʷ ʜʦ ʥʝʾ, ʱʦʙ ʦʙˇpʫʥʪʫʚʘʪʠ, 

ʯʠ ʧpʘʚʠʣʴʥʦ ʙʫʣʘ cʪʚʦpʝʥʘ ʤʦʜʝʣʴ [3, c. 10]. 

ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʝʬʝʢʪʠʚʥʠʤ 

ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʰʢʦʣʷʨʽʚ. ɼʦ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʽʜʥʦʩʷʪʴ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʟʘʚʜʘʥʥʷ [8], ʷʢʽ 

ʚʠʟʥʘʯʘʪʴ ʷʢ ʽʥʪʝʛʨʘʪʠʚʥʫ ʜʠʜʘʢʪʠʯʥʫ ʦʜʠʥʠʮʶ ʟʤʽʩʪʫ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʦʥʠʪʦʨʠʥʛʫ ʷʢʦʩʪʽ 

ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ. ɺʠʜʽʣʷʶʪʴ ʪʘʢʽ ʪʠʧʠ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʚʜʘʥʴ [8] ï ʧʨʝʜʤʝʪʥʽ, 

ʤʽʞʧʨʝʜʤʝʪʥʽ, ʧʨʘʢʪʠʯʥʽ. ʇʨʝʜʤʝʪʥʽ: ʚ ʫʤʦʚʽ ʦʧʠʩʘʥʦ ʧʨʝʜʤʝʪʥʫ ʩʠʪʫʘʮʽʶ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʷʢʦʾ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʽ ʚʠʢʦʨʠʩʪʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʚ'ʷʟʢʽʚ ʧʨʝʜʤʝʪʥʦʛʦ ʟʤʽʩʪʫ, ʱʦ 

ʚʠʚʯʘʻʪʴʩʷ, ʫ ʨʽʟʥʠʭ ʨʦʟʜʽʣʘʭ ʜʠʩʮʠʧʣʽʥʠ; ʫ ʭʦʜʽ ʘʥʘʣʽʟʫ ʫʤʦʚʠ ʥʝʦʙʭʽʜʥʦ ʫʩʚʽʜʦʤʠʪʠ 

ʽʥʬʦʨʤʘʮʽʶ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʭ; ʩʢʦʥʩʪʨʫʶʚʘʪʠ ʩʧʦʩʽʙ ʨʦʟʚôʷʟʫʚʘʥʥʷ (ʰʣʷʭʦʤ 

ʦʙ'ʻʜʥʘʥʥʷ ʚʞʝ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʽʚ). ʆʜʝʨʞʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘʙʝʟʧʝʯʫʻ ʧʽʟʥʘʚʘʣʴʥʫ ʟʥʘʯʠʤʽʩʪʴ 

ʨʦʟʚôʷʟʘʥʥʷ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʽʥʰʠʭ ʟʘʜʘʯ (ʟʘʚʜʘʥʴ). ʋ ʧʦʧʝʨʝʜʥʴʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ (1997), ʢʦʣʠ ʱʝ ʧʦʥʷʪʪʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʥʝ ʙʫʣʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ, 

ʥʘʤʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ ʙʫʣʦ ʥʘʟʚʘʥʦ ʟʘʚʜʘʥʥʷʤʠ ʽʥʪʝʛʨʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ [14]. 

ʄʽʞʧʨʝʜʤʝʪʥʽ: ʚ ʫʤʦʚʽ ʦʧʠʩʘʥʦ ʩʠʪʫʘʮʽʶ ʤʦʚʦʶ ʦʜʥʽʻʾ ʟ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʟ ʷʚʥʠʤ ʘʙʦ 

ʥʝʷʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ ʽʥʰʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙʣʘʩʪʝʡ, ʜʦʩʣʽʜʠʪʠ ʫʤʦʚʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʠʜʽʣʝʥʠʭ 

ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʠʪʠ ʧʦʰʫʢ ʚʽʜʩʫʪʥʽʭ ʜʘʥʠʭ, ʧʨʠʯʦʤʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘ 

ʨʦʟʚôʷʟʢʠ (ʚʽʜʧʦʚʽʜʽ) ʤʦʞʫʪʴ ʟʘʣʝʞʘʪʠ ʚʽʜ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʱʦ ʦʙʨʘʥʽ (ʟʥʘʡʜʝʥʽ) ʰʢʦʣʷʨʘʤʠ. 

ʇʨʘʢʪʠʯʥʽ: ʚ ʫʤʦʚʽ ʦʧʠʩʘʥʦ ʧʨʘʢʪʠʯʥʫ ʩʠʪʫʘʮʽʶ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ, ʘʣʝ ʡ ʥʘʙʫʪʽ ʫʯʥʷʤʠ ʥʘ 

ʧʨʘʢʪʠʮʽ, ʟ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʜʦʩʚʽʜʫ.  

ʄʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ˇpʫʥʪʫʻʪʴcʷ ʥʘ ʟʘcʪʦcʫʚʘʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʷʢ ʟʘcʦʙʫ ʜʦcʣʽʜʞʝʥʥʷ pʝʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ, ʧpʦʮʝcʽʚ ʯʠ ʷʚʠʱ ʽ ʧʦʣʷʛʘʻ ʫ ʟʜʽʡcʥʝʥʥʽ ʧʝʚʥʦʾ 

ʧʦcʣʽʜʦʚʥʦcʪʽ ʝʪʘʧʽʚ. ʗʢ ʧʦʢʘʟʘʚ ʟpʦʙʣʝʥʠʡ ʥʘʤʠ ʘʥʘʣʽʟ, ʝʪʘʧʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʱʦ ʧpʦʧʦʥʫʶʪʴ pʽʟʥʽ ʜʦcʣʽʜʥʠʢʠ [1; 2; 3; 6; 7; 11], ʜʫʞʝ cʭʦʞʽ. ʆʪʞʝ, ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʛʽʩʪʨʘʥʪʢʦʶ ɯ. ʉ. ʅʝʡʯʝʚʦʶ ʤʠ cʧʠpʘʻʤʦcʷ ʥʘ ʚʠʜʽʣʝʥʥʷ ʥʘcʪʫʧʥʠʭ ʝʪʘʧʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ:  

1) ʧʝpʝʢʣʘʜ ʟʘʜʘʯʽ ʤʦʚʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝpʤʽʥʽʚ, ʪʦʙʪʦ ʧʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʟʘʜʘʯʽ (ʬʦpʤʘʣʽʟʘʮʽʷ); 

2) pʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʚ ʤʝʞʘʭ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʝʦpʽʾ; 

3) ʽʥʪʝpʧpʝʪʘʮʽʷ ʦʪpʠʤʘʥʦʛʦ ʨʦʟʚôʷʟʢʫ, ʪʦʙʪʦ ʧʝpʝʢʣʘʜ pʝʟʫʣʴʪʘʪʫ ʤʦʚʦʶ, ʷʢʦʶ ʙʫʣʘ 

ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʟʘʜʘʯʘ. 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʤaʪeʤaʪʠʯʥʽ ʤoʜeʣʽ (ʚʠpaʟʠ, pʽʚʥʷʥʥʷ, ʥepʽʚʥocʪʽ ʪa ʾʭ cʠcʪeʤʠ, 

ʬyʥʢʮʽʾ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ocʥoʚʥʽʡ ʰʢoʣʽ, ʘʣʝ ʥʘʡʯʘʩʪʽʰʝ ʩʘʤ ʪʝʨʤʽʥ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ ʨʝʘʣʽʟʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ ʥʘ ʽʥʪʫʾʪʠʚʥʦʤʫ ʨʽʚʥʽ ʫ ʭʦʜʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ. 

ɸʥʘʣʽʟyʶʯʠ ʧpʦʛpʘʤʠ ʟ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ cʝpʝʜʥʽʭ ʟʘʛʘʣʴʥʦʦcʚʽʪʥʽʭ ʰʢʽʣ ʜʦ 1996 pʦʢy, 

ʟʘʟʥʘʯʠʤʦ: ʫ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧpʦʛpʘʤʘʭ ʟ ʤʘʪʝʤʘʪʠʢʠ (1986 ʨ., 1989 ʨ., 1996 ʨ.) 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽʟʥʽ ʚʠʜʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ (ʥʝʷʚʥʦ), ʘʣʝ ʧʦʥʷʪʪʷ çʤʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴè ʚʽʜʩʫʪʥʻ. ʊʽʣʴʢʠ y 1996 pʦʮʽ y ʧpʦʙʥʦʤy ʧʽʜpyʯʥʠʢy ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ 9 ʢʣʘʩʫ 

ɻ. ʇ. ɹʝʚʟ ʟʘʤʽʥʠʚ pʦʟʜʽʣ ʟ ʪpʠʛʦʥʦʤʝʪpʽʾ pʦʟʜʽʣʦʤ çɽʣʝʤʝʥʪʠ ʧpʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠè, ʘ ʚ 

ʥʴʦʤy ʚʠʜʽʣʠʚ ʦʢpʝʤʠʡ ʧʘpʘʛpʘʬ çʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷè. ʅʘʤʠ ʥʝʦʜʥʦʨʘʟʦʚʦ 

ʦʙʛʨʫʥʪʦʚʫʚʘʣʘʩʷ ʜʫʤʢʘ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʠʣʫʯʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʟ ʢʫʨʩʫ ʘʣʛʝʙʨʠ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ ʥʘ ʧʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʬʫʥʢʮʽʡ, 

ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʪʦʞʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʨʽʚʥʷʥʴ ʪʘ ʥʝʨʽʚʥʦʩʪʝʡ ʫ ʩʪʘʨʰʠʭ ʢʣʘʩʘʭ [13], ʘʣʝ ʮʝ ʥʝ 

ʻ ʧʨʝʜʤʝʪʦʤ ʜʘʥʦʾ ʩʪʘʪʪʽ. 
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ʅʘʤʠ ʟpʦʙʣʝʥʦ pʝʪpʦcʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʧpʦʛpʘʤ ʪʘ ʧʽʜʨʫʯʥʠʢʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ y 

ʢʦʥʪʝʢcʪʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɻ. ʇ. ɹʝʚʟʦʤ ʜʝʚôʷʪʠʢʣʘcʥʠʢʘʤ ʧpʦʧʦʥyʻʪʴcʷ ʟʘʛʘʣʴʥʝ ʦʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ: çʄʦʜʝʣʣʶ 

ʥʘʟʠʚʘʻʪʴcʷ cʧʝʮʽʘʣʴʥʦ cʪʚʦpʝʥʠʡ ʦʙôʻʢʪ, ʷʢʠʡ ʚʽʜʦʙpʘʞʘʻ ʚʣʘcʪʠʚʦcʪʽ ʜʦcʣʽʜʞyʚʘʥʦʛʦ 

ʦʙôʻʢʪʘè [1]. ɸʚʪʦp ʟʘyʚʘʞyʻ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ cʪʚʦpʶʶʪʴ ʽʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ ʽ 

ʚʽʜʥʦʰʝʥʴ: ʛʝʦʤʝʪpʠʯʥʠʭ ʬʽʛyp, ʯʠcʝʣ, ʚʠpʘʟʽʚ, ʪʦʱʦ. ʇʦʯʠʥʘʶʯʠ ʟ 1997 pʦʢʫ, ʯʘcʪʠʥʘ 

ʜʝʚ'ʷʪʠʢʣʘcʥʠʢʽʚ (cʘʤʝ ʪʽ, ʭʪʦ ʥʘʚʯʘʚcʷ ʟʘ ʮʠʤ ʧʽʜpyʯʥʠʢʦʤ) ʦʟʥʘʡʦʤʣʶʚʘʣʘcʷ ʟ ʧʦʥʷʪʪʷʤ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. ɿʛʦʜʦʤ ʧʦʥʷʪʪʷ çʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴè ʪʘ ʝʣʝʤʝʥʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʧʨʦʛʨʘʤʦʶ cʪʘʣʠ pʦʟʛʣʷʜʘʪʠ ʚcʽ ʜʝʚ'ʷʪʠʢʣʘcʥʠʢʠ, ʘʣʝ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʜʦ 

ʦcʪʘʥʴʦʛʦ ʯʘcy ʤʘʪʝʤʘʪʠʯʥʦʤy ʤʦʜʝʣʶʚʘʥʥʶ ʫ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ ʥʝ ʧpʠʜʽʣʷʣʦʩʷ ʥʝʦʙʭʽʜʥʦʾ 

yʚʘʛʠ. ʇʨʦʪʝ ʫ ʧʨʦʛʨʘʤʽ 2012 ʨʦʢʫ ʚʞʝ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ 

ʫʯʥʽ ʚʯʘʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻ ʚʠʚʯʝʥʥʷ ʚʩʽʭ ʪʝʤ, 

ʧʝʨʝʜʙʘʯʝʥʠʭ ʧʨʦʛʨʘʤʦʶ. 

ɿʘ ʥʦʚʦʶ ʧpʦʛpʘʤʦʶ [10] ʦʙʦʚôʷʟʢʦʚʠʤ ʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʦʥʷʪʪʷʤ çʤʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴè ʪʘ çʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷè ʚcʽʭ ʜʝʚ'ʷʪʠʢʣʘcʥʠʢʽʚ, ʘ y cʪʘpʰʠʭ ʢʣʘcʘʭ ʚʠʚʯʝʥʥʷ 

ʮʠʭ ʧʦʥʷʪʴ ʻ ʚʘʞʣʠʚʠʤ ʷʢ ʟ ʦʛʣʷʜʫ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʪʘʢ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʩʪʘʨʰʽʡ ʰʢʦʣʽ.  

ʉʪʦʩʦʚʥʦ ʚʠʚʯʝʥʥʷ ʨʽʚʥʷʥʴ, ʥʝʨʽʚʥʦʩʪʝʡ ʪʘ ʾʭ ʩʠʩʪʝʤ, ʦcʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʢypcy 

ʘʣʛʝʙpʠ ʫ ʥʦʚʽʡ ʧpʦʛpʘʤʽ ʟ ʤʘʪʝʤʘʪʠʢʠ ʟʘʟʥʘʯʝʥʦ: ʚʘʞʣʠʚʝ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ y ʟʘʣyʯʝʥʥʽ 

yʯʥʽʚ ʜʦ ʚʠʢʦpʠcʪʘʥʥʷ pʽʚʥʷʥʴ ʷʢ ʟʘcʦʙʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ pʝʘʣʴʥʠʭ ʧpʦʮʝcʽʚ ʽ 

ʷʚʠʱ, pʦʟʚôʷʟyʚʘʥʥʷ ʥʘ ʮʽʡ ʦcʥʦʚʽ ʧpʠʢʣʘʜʥʠʭ ʪʘ ʽʥʰʠʭ ʟʘʜʘʯ [10, c. 2]. 

ʅʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ y 5-9 ʢʣʘcʘʭ ʟʘʛʘʣʴʥʦʦcʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʟʜʽʡcʥʶʻʪʴcʷ 

ʟʘ ʧʽʜpyʯʥʠʢʘʤʠ, ʷʢʽ cʪʚʦpʝʥʦ y ʚʽʜʧʦʚʽʜʥʦcʪʽ ʜʦ ɼʝpʞʘʚʥʦʛʦ cʪʘʥʜʘpʪy [4] ʪʘ ʧpʦʛpʘʤ ʟ 

ʘʣʛʝʙpʠ ʪʘ ʛʝʦʤʝʪpʽʾ ʜʣʷ ʟʘʛʘʣʴʥʦʦcʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ [9; 10]. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ 

ʜʽʶʯʽ ʧʽʜpyʯʥʠʢʠ ʘʣʛʝʙʨʠ, ʟʘʟʥʘʯʠʤʦ: ʟ ʦʟʥʘʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫʯʥʽ 

ʟʥʘʡʦʤʣʷʪʴʩʷ ʣʠʰʝ ʫ 9 ʢʣʘʩʽ. ʇpʦʚʝʜʝʥʝ ʥʘʤʠ ʦʧʠʪyʚʘʥʥʷ yʯʥʽʚ 7 ʢʣʘcy ʩʚʽʜʯʠʪʴ: 84% yʯʥʽʚ 

ʱʝ ʥʝ ʨʦʟʫʤʽʶʪʴ, ʱʦ ʦʟʥʘʯʘʻ ʪʝʨʤʽʥ çʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷè (pʠc. 1), ʣʠʰʝ 12,5% 

ʧpʠʛʘʜʘʣʠ, ʱʦ ʚʞʝ ʟʥʘʡʦʤʠʣʠcʷ ʟ ʪʘʢʠʤ ʧʦʥʷʪʪʷʤ. 

 

 

Pʠc. 1. Pʝʟyʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʫʯʥʽʚ 

 

ɿʚʘʞʘʶʯʠ ʥʘ pʝʟyʣʴʪʘʪʠ ʘʥʢʝʪyʚʘʥʥʷ, ʘʥʘʣʽʟʫʶʯʠ ʜʦʩʚʽʜ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʚʣʘʩʥʠʡ 

ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʤʘʛʽʩʪʨʘʥʪʢʠ ɯ. ʉ. ʅʝʡʯʝʚʦʾ ʫ ʰʢʦʣʽ, ʥʘʤʠ ʚʠpʦʙʣʝʥʦ ʜʝʷʢʽ ʤʝʪʦʜʠʯʥʽ 

pʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ ʟ ʧʦʥʷʪʪʷʤ çʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷè ʚ ʦʩʥʦʚʥʽʡ 

ʰʢʦʣʽ. 

ʅʘʧpʠʢʣʘʜ, ʤʠ ʧpʦʧʦʥyʻʤʦ ʫʯʥʷʤ pʦʟʚôʷʟʘʪʠ ʥʘcʪyʧʥʝ ʟʘʚʜʘʥʥʷ, ʘʢʮʝʥʪʫʶʯʠ ʫʚʘʛʫ ʥʘ 

ʝʪʘʧʘʭ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɿʘʚʜʘʥʥʷ 1.1. Cʢʽʣʴʢʠ ʛpʘʤʽʚ 4-ʚʽʜʩʦʪʢʦʚʦʛʦ ʽ cʢʽʣʴʢʠ ʛpʘʤʽʚ 10-ʚʽʜʩʦʪʢʦʚʦʛʦ pʦʟʯʠʥy 

cʦʣʽ ʪpʝʙʘ ʚʟʷʪʠ, ʱʦʙ ʦʪpʠʤʘʪʠ 180 ʛ 6-ʚʽʜʩʦʪʢʦʚʦʛʦ pʦʟʯʠʥy [5]. 

ɯ ʝʪʘʧ. ʌʦpʤʘʣʽʟʘʮʽʷ. ʇʦʙyʜyʻʤʦ ʤʘʪʝʤʘʪʠʯʥy ʤʦʜʝʣʴ ʟʘʜʘʯʽ (ʪʘʙʣʠʮʷ 1). ʅʝʭʘʡ 

ʥʝʦʙʭʽʜʥʦ ʚʟʷʪʠ x (ʛ) (x>0) 4% pʦʟʯʠʥy, y(ʛ) (y>0) 10% pʦʟʯʠʥy. 

 

16%

84%

ʏʠ ʟʥʘʻʪʝ ʚʠ, ʱʦ ʥʘʟʠʚʘʶʪʴ ʤʘʪʝʤʘʪʠʯʥʠʤ 

ʤʦʜʝʣʶʚʘʥʥʷʤ?  

˭ͤ͊ΌͭΈ ˹͔ ͤ͊͘ΌͭΈ
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ʊʘʙʣʠʮʷ 1. 

ʂʦʥʮʝʥʪpʘʪʠ 4% 10% 6% 

ʄʘcʘ pʝʯʦʚʠʥʠ 0,04 x 0,1 y 0,06Ǔ180 = 10,8 

ʄʘcʘ pʦʟʯʠʥy x y 180 

 

Cʢʣʘʜʝʤʦ cʠcʪʝʤy pʽʚʥʷʥʴ: 
ὼ ώ ρψπ

πȟπτὼ πȟπρώ ρπȟψ
 

ʎʝ ʽ ʻ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʜʘʯʽ. 

ɯɯ ʝʪʘʧ. ɺʥyʪpʽʰʥʴʦʤʦʜʝʣʴʦʚʘʥʝ pʽʰʝʥʥʷ. 

 
ὼ ώ ρψπ

πȟπτὼ πȟπρώ ρπȟψ
ᴾ

πȟρὼ πȟρώ ρψ
πȟπτὼ πȟρώ ρπȟψ

 

ʆʪpʠʤyʻʤʦ: ʭ = 120 ʛ. 

ʇʽʜcʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ ʭ, ʦʪpʠʤyʻʤʦ, ʱʦ y = 180-120 = 60 ʛ. 

ɯɯɯ ʝʪʘʧ. ɯʥʪʝpʧpʝʪʘʮʽʷ. ʇʝpʝʚʝʜʝʤʦ pʝʟyʣʴʪʘʪ ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʚʠ ʥʘ ʤʦʚy ʚʠʭʽʜʥʦʾ 

ʟʘʜʘʯʽ. ʅʝʦʙʭʽʜʥʦ ʚʟʷʪʠ 120 ʛ 4% pʦʟʯʠʥy ʪʘ 60 ʛ 10 % pʦʟʯʠʥy.  

ʅʘ ʧʨʠʢʣʘʜʽ ʬʨʘʛʤʝʥʪʽʚ ʫʨʦʢʽʚ ʟ ʪʝʤʠ çCʠcʪʝʤʠ ʣʽʥʽʡʥʠʭ pʽʚʥʷʥʴ ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠè 

ʧʨʦʜʝʤʦʥʩʪʨʫʻʤʦ, ʷʢ ʩʘʤʝ ʤʦʞʥʘ ʚʚʝʩʪʠ ʜʘʥʝ ʧʦʥʷʪʪʷ ʦʨʛʘʥʽʯʥʦ. 

ʈʦʟʛʣʷʥʝʤʦ ʝʪʘʧ ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ ʟ ʪʝʤʠ 

çPʦʟʚô̫ ʟyʚʘʥʥʷ pʽʚʥʷʥʴ ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠè. 

ɿʘʚʜʘʥʥʷ 2.1. Cʢʣʘʜʽʪʴ ʤʘʪʝʤʘʪʠʯʥy ʤʦʜʝʣʴ ʟʘʜʘʯʽ: 

1) ʜʦʚʞʠʥʘ ʧpʷʤʦʢyʪʥʠʢʘ x, h ʠpʠʥʘ 4 ʤ, ʘ ʧʝpʠʤʝʪp 20 ʤ; ( 2(ʭ+4) = 20); 

2) ʜʦʚʞʠʥʘ ʧpʷʤʦʢyʪʥʠʢʘ ʥʘ 4 ʤ ʙʽʣʴʰʘ ʰʠʨʠʥʠ, ʘ ʧʝpʠʤʝʪp 24 ʤ  

( 2(ʭ+(ʭ+4)) = 24); 

3) ʰʠpʠʥʘ ʽ ʜʦʚʞʠʥʘ ʧpʷʤʦʢyʪʥʠʢʘ ʥʝʚʽʜʦʤʽ, ʘ ʧʝpʠʤʝʪp 36 ʤ (ʭ+y = 36). 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘp: ʥʘ ʮʴʦʤy ʝʪʘʧʽ ʟʘʣʝʞʥʦ ʚʽʜ pʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘcy ʤʦʞʥʘ ʚ ʙʽʣʴʰʽʡ ʯʠ ʚ ʤʝʥʰʽʡ ʤʽpʽ ʟʘʣyʯʘʪʠ ʾʭ ʜʦ cʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʟʘʜʘʯ. ʗʢʱʦ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʢʣʘʩʫ ʻ ʥʝʚʠʩʦʢʠʤ, ʜʦʮʽʣʴʥʦ ʧʨʘʮʶʚʘʪʠ 

ʬʨʦʥʪʘʣʴʥʦ, ʧʦʩʪʫʧʦʚʦ ʧʽʜʚʠʱʫʶʯʠ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ (ʚʽʜ 1) ʜʦ 3)), ʧʨʠ ʮʴʦʤʫ ʚʯʠʪʝʣʴ ʷʚʥʦ 

ʢʝʨʫʻ ʧʨʦʮʝʩʦʤ. ʗʢʱʦ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦʟʚʦʣʷʻ ʥʘʜʘʚʘʪʠ ʰʢʦʣʷʨʘʤ ʙʽʣʴʰʝ 

ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʜʦʮʽʣʴʥʦ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʚʘʪʠ çʝʬʝʢʪ ʜʦʤʽʥʫʚʘʥʥʷè ʚʯʠʪʝʣʷ, ʧʦʩʪʫʧʦʚʦ 

ʚʽʜʭʦʜʠʪʠ ʚʽʜ ʷʚʥʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ ʾʭ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ: ʩʧʦʯʘʪʢʫ ʚʯʠʪʝʣʴ 

ʢʦʤʝʥʪʫʻ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ 3), ʧʦʪʽʤ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʚʠʢʦʥʘʪʠ ʟʘʚʜʘʥʥʷ 2). ʗʢ ʩʚʽʜʯʠʪʴ 

ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʠʤ ʯʠʥʦʤ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʨʦʙʦʪʠ 

ʟʘʚʜʘʥʥʷ 1) ʙʽʣʴʰʽʩʪʴ ʫʯʥʽʚ ʚʠʢʦʥʫʻ ʩʘʤʦʩʪʽʡʥʦ. 

ɿʘʚʜʘʥʥʷ 2.2. ʉʢʣʘʜʽʪʴ ʟʘʜʘʯʫ, ʷʢʱʦ ʜʣʷ ʾʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʥʘcʪyʧʥʽ 

pʽʚʥʷʥʥʷ: 

 1) 2ʭ = 4;  2) 2x+4 = 6;  3) 6x=3;  4) 6+ʭ = 4; 

 5) 3+2ʭ = 6;  6) 4+ʭ = 2ʭ ï ʭ+6;  7) 3ʭ+4 = 2ʭ+3. 

ʊʘʢʦʞ ʨʦʟʛʣʷʥʝʤʦ ʝʪʘʧ ʟʘʢʨʽʧʣʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ ʟ ʪʝʤʠ 

çPʦʟʚ'ʷʟyʚʘʥʥʷ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ cʠcʪʝʤ ʣʽʥʽʡʥʠʭ pʽʚʥʷʥʴè. 

ɿʘʚʜʘʥʥʷ 3.1. ɿʥʘʡʜʽʪʴ ʜʚʘ ʯʠcʣʘ, ʷʢʱʦ ʾʭ cyʤʘ ʜʦpʽʚʥʶʻ 63, ʘ pʽʟʥʠʮʷ ʜʦpʽʚʥʶʻ 19. 

Pʦʟʚôʷʟʘʥʥʷ 

Cʢʣʘʜʝʤʦ ʤʘʪʝʤʘʪʠʯʥy ʤʦʜʝʣʴ ʟʘʜʘʯʽ. 

ʅʝʭʘʡ ʧʝpʰʝ ʯʠcʣʦ ï ʭ, ʘ ʜpyʛʝ ï y, ʪʦʜʽ cʢʣʘʜʝʤʦ cʠcʪʝʤy pʽʚʥʷʥʴ: 
̖ Ù φσȟ
̖ ώ ρωȠ

 

ʎʝ ʽ ʻ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. 

2ʭ=82, ʭ = 41, y = 22. ʊʦʙʪʦ ʧʝpʰʝ ʯʠcʣʦ 41, ʜpyʛʝ - 22. 

ɺʽʜʧʦʚʽʜʴ: (41; 22). 
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ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘp: ʜʘʥʘ ʟʘʜʘʯʘ ʻ ʧʽʜʛʦʪʦʚʯʦʶ, ʚʦʥʘ ʤʘʻ ʷʚʥʫ çʤʘʪʝʤʘʪʠʯʥʫ 

ʬʘʙʫʣʫè, ʦʪʞʝ ʩʢʣʘʜʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʰʢʦʣʷʨʘʤ ʥʝ ʪʘʢ ʩʢʣʘʜʥʦ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʟ ʽʥʰʠʤʠ ʟʘʜʘʯʘʤʠ. ʇʽʩʣʷ ʾʾ ʚʠʢʦʥʘʥʥʷ ʤʦʞʥʘ 

ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʩʶʞʝʪʥʠʭ ʟʘʜʘʯ, ʘ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʶʞʝʪʥʽ ʟʘʜʘʯʽ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ (ʪʘʢʽ, ʥʘʧʨʠʢʣʘʜ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʫ 

ʢʥʠʛʘʭ ʗ. ɯ. ʇʝʨʝʣʴʤʘʥʘ, ʷʢʽ ʡ ʟʘʨʘʟ ʥʝ ʚʪʨʘʯʘʶʪʴ ʩʚʦʻʾ ʘʢʪʫʘʣʴʥʦʩʪʽ). 

ʊʘʢʦʞ ʨʦʟʛʣʷʥʝʤʦ ʝʪʘʧ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ ʟ 

ʪʝʤʠ çPʦʟʚôʷʟyʚʘʥʥʷ cʠcʪʝʤ ʣʽʥʽʡʥʠʭ pʽʚʥʷʥʴ ʤʝʪʦʜʦʤ ʧʽʜcʪʘʥʦʚʢʠè. 

ɿʘʚʜʘʥʥʷ 4.1. ʇʦʙyʜyʡʪʝ ʛpʘʬʽʯʥʫ ʤʘʪʝʤʘʪʠʯʥy ʤʦʜʝʣʴ cʠcʪʝʤʠ pʽʚʥʷʥʴ 
συὼ ςχώ ςσρȟ
χὼ ρςώ τωȢ

 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘp: ʮʝ ʟʘʚʜʘʥʥʷ-ʧʨʦʚʦʢʘʮʽʷ. ɼʣʷ ʫʯʥʽʚ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʦ 

ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ώ ὼ , ʥʝʪʦʯʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʪʦʯʢʘ ʧʝpʝʪʠʥy ʛʨʘʬʽʢʽʚ ʥʘʚʽʪʴ ʟʘ 

ʫʤʦʚʠ ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘcʰʪʘʙy. ɼʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʢʦʤʧôʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ, ʘʣʝ 

ʯʘʩʪʽʰʝ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʫʯʥʽ ʩʘʤʦʩʪʽʡʥʦ ʱʝ ʥʝ ʤʦʞʫʪʴ ʮʝ ʟʨʦʙʠʪʠ, ʽ ʮʝ ʤʘʻ ʟʨʦʙʠʪʠ ʚʯʠʪʝʣʴ. 

ʊʦʤy ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽcʪʴ ʟʥʘʡʪʠ ʽʥʰʽ cʧʦcʦʙʠ pʦʟʚ'ʷʟyʚʘʥʥʷ cʠcʪʝʤ ʣʽʥʽʡʥʠʭ pʽʚʥʷʥʴ, ʦʪʞʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʪʠʚʘʮʽʷ ʫʯʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʽʥʰʠʭ ʩʧʦʩʦʙʽʚ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ɿʚʘʞʘʶʯʠ ʥʘ pʝʟyʣʴʪʘʪʠ 

ʘʥʢʝʪyʚʘʥʥʷ, ʘʥʘʣʽʟʫʶʯʠ ʜʦʩʚʽʜ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʤʘʛʽʩʪʨʘʥʪʢʠ 

ɯ. ʉ. ʅʝʡʯʝʚʦʾ, ʥʘʤʠ ʚʠpʦʙʣʝʥʦ ʜʝʷʢʽ ʤʝʪʦʜʠʯʥʽ pʝʢʦʤʝʥʜʘʮʽʾ: 

- yʯʥʽʚ ʥʝʦʙʭʽʜʥʦ ʧʦʯʠʥʘʪʠ ʦʟʥʘʡʦʤʣʶʚʘʪʠ ʟ ʧʦʥʷʪʪʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 
ʱʝ ʫ 5-6 ʢʣʘcʘʭ, ʜʝʤʦʥcʪpyʶʯʠ ʧpʠʢʣʘʜʠ ʥʘʡʧpʦcʪʽʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ (ʚ 

ʭʦʜʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ); 

- ʚ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʘʣʛʝʙʨʠ ʫ 7-9 ʢʣʘʩʘʭ ʥʝʦʙʭʽʜʥʦ ʩʠʩʪʝʤʘʪʠʯʥʦ ʘʢʮʝʥʪyʚʘʪʠ 

yʚʘʛy yʯʥʽʚ ʥʘ ʪʦʤy, ʱʦ pʽʚʥʷʥʥʷ, ʥʝpʽʚʥʦcʪʽ ʪʘ ʾʭ cʠcʪʝʤʠ ʻ ʤʘʪʝʤʘʪʠʯʥʠʤʠ 

ʤʦʜʝʣʷʤʠ, ʥʘ ʪʦʤy, ʱʦ, cʢʣʘʜʘʶʯʠ pʽʚʥʷʥʥʷ, ʥʝpʽʚʥʦcʪʽ ʪʘ ʾʭ cʠcʪʝʤʠ ʚ ʭʦʜʽ 

pʦʟʚôʷʟyʚʘʥʥʷ ʟʘʜʘʯ, cʪʚʦpʶʻʤʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ; 

- ʚʯʠʪʝʣʴ ʤʘʻ ʥʘʛʦʣʦʰyʚʘʪʠ ʥʘ ʪʦʤy, ʱʦ ʽcʥyʶʪʴ pʽʟʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʪʘ 
ʜʝʤʦʥcʪpyʚʘʪʠ ʧpʠʢʣʘʜʠ ʜʝʷʢʠʭ ʟ ʥʠʭ; 

- ʚʯʠʪʝʣʴ ʤʦʞʝ ʦʟʥʘʡʦʤʠʪʠ yʯʥʽʚ ʟ ʧʦʥʷʪʪʷʤʠ çʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴè, çʤʘʪʝʤʘʪʠʯʥʝ 
ʤʦʜʝʣʶʚʘʥʥʷè, ʟ ʝʪʘʧʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʙʛʨʫʥʪʦʚʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽcʪʴ 

ʦʚʦʣʦʜʽʥʥʷ ʝʣʝʤʝʥʪʘʤʠ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʱʝ ʜʦ ʚʠʚʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ 9 ʢʣʘʩʽ; 

- ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʷʪʠ ʯʘʩ ʥʘ çʬʽʢʩʘʮʽʶè ʚʩʽʭ ʝʪʘʧʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʭʦʜʽ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘ ʫʨʦʮʽ ʪʘ ʧʨʦʧʦʥʫʚʘʪʠ ʮʝ ʨʦʙʠʪʠ 

ʫʯʥʷʤ ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʋʯʥʽʚ ʩʣʽʜ ʟʥʘʡʦʤʠʪʠ ʟ ʩʫʯʘʩʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʪʘ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʫʨʽʟʥʦʤʘʥʽʪʥʶʚʘʪʠ ʩʠʩʪʝʤʠ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ, 

ʦʙʦʚôʷʟʢʦʚʦ ʚʨʘʭʦʚʫʶʯʠ ʧʨʦʬʽʣʽ ʥʘʚʯʘʥʥʷ.  
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ʇʨʝʜʣʘʛʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʚʚʝʜʝʥʠʶ ʧʦʥʷʪʠʷ çʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝè ʚ ʦʩʥʦʚʥʦʡ 

ʰʢʦʣʝ, ʠʣʣʶʩʪʨʠʨʫʝʤʳʝ ʢʦʥʢʨʝʪʥʳʤʠ ʧʨʠʤʝʨʘʤʠ (ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʣʠʥʠʷ çʋʨʘʚʥʝʥʠʷ, 

ʥʝʨʘʚʝʥʩʪʚʘ ʠ ʠʭ ʩʠʩʪʝʤʳè), ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʥʘʯʠʥʘʪʴ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʧʦʥʷʪʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʝʱʝ ʚ 5-6 ʢʣʘʩʩʘʭ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʧʨʠʤʝʨʳ ʵʣʝʤʝʥʪʘʨʥʳʭ 
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ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʟʘʜʘʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʝ, ʦʩʥʦʚʥʘʷ ʰʢʦʣʘ, ʫʨʘʚʥʝʥʠʝ, ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ.  

 

Chashechnikova O., Neicheva I. Familiarize secondary school students with 

mathematical modeling (for example, content line çEquations, inequalities and their 

systemsè).  
The article offers the first results of the study the problem of secondary school familiarization 

student with elements of mathematical modeling. Approaches to the introduction of concept of 

çmathematical modelingè in secondary school, illustrated by concrete examples (content line 

çEquations, inequalities and their systemsè) a offered. For example: start the introduction with the 

notion of mathematical modeling in 5-6 classes demonstrate basic mathematical models; 

systematically focus that equations, inequalities and their systems are mathematical models 

studying the course of algebra in 7-9 classes select the steps of mathematical modeling during 
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problem solving. The teacher must demonstrate that there are different mathematical models and 

their examples. The teacher also must to allocate time for fixation of all steps of mathematical 

modeling at the lesson and during homework. First, the teacher proposes the problem with 

çmathematical plotè. Such a problem does not difficult neither in solving not in its interpretation. 

Then the teacher can propose story tasks. Some of such tasks can have redundant information 

(books by I. Perelman). 

Key words: learning mathematics, secondary school, equation, equations, mathematical 

modelling, mathematical model. 
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ʈʆɿɺôʗɿʋɺɸʅʅʗ ʅɽʊʀʇʆɺʀʍ ʊɽʉʊʆɺʀʍ ɿɸɺɼɸʅʔ 

ʇɯɼ ʏɸʉ ʇɯɼɻʆʊʆɺʂʀ ɼʆ ɿʅʆ ɿ ʄɸʊɽʄɸʊʀʂʀ 

 

ʊʝʩʪ ʟʦʚʥʽʰʥʴʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ ʥʠʥʽ ʚʠʢʦʥʫʻ ʧʦʜʚʽʡʥʫ 

ʬʫʥʢʮʽʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʪʝʩʪʫ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʝʨʞʘʚʥʘ ʧʽʜʩʫʤʢʦʚʘ 

ʘʪʝʩʪʘʮʽʷ ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʧʫʩʢʥʠʢʽʚ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ï ʬʦʨʤʫʚʘʥʥʷ ʨʘʥʞʦʚʘʥʦʛʦ ʩʧʠʩʢʫ ʜʣʷ 

ʢʦʥʢʫʨʩʥʦʛʦ ʚʽʜʙʦʨʫ ʘʙʽʪʫʨʽʻʥʪʽʚ ʧʨʠ ʚʩʪʫʧʽ ʜʦ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ʗʢ ʥʘʩʣʽʜʦʢ, ʮʝʡ 

ʪʝʩʪ ʤʘʻ ʤʽʩʪʠʪʠ ʷʢ ʪʠʧʦʚʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʦʩʥʦʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʪʘʢ ʽ 

ʟʘʚʜʘʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚ ʥʝʟʚʠʯʥʽʡ ʬʦʨʤʽ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʚʦʨʯʦʛʦ ʽ 

ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʠ ʥʘʚʦʜʠʤʦ ʧʽʜʙʽʨʢʫ ʥʝʪʠʧʦʚʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʚʯʠʪʝʣʷʤʠ ʤʘʪʝʤʘʪʠʢʠ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʟʘʚʜʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ (ʽʟ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ, ʟ 

ʢʦʨʦʪʢʦʶ ʚʽʜʧʦʚʽʜʜʶ, ʟ ʧʦʚʥʠʤ ʧʦʷʩʥʝʥʥʷʤ), ʥʘʤʘʛʘʶʯʠʩʴ ʟʜʽʡʩʥʠʪʠ ʰʠʨʦʢʝ ʪʝʤʘʪʠʯʥʝ 

ʧʦʢʨʠʪʪʷ. ɼʦ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʟʘʚʜʘʥʴ ʥʘʚʝʜʝʥʦ ʧʦʚʥʝ ʨʦʟʚôʷʟʘʥʥʷ ʽ ʤʝʪʦʜʠʯʥʽ ʢʦʤʝʥʪʘʨʽ, ʫ 

ʷʢʠʭ ʤʠ ʨʦʙʠʤʦ ʘʢʮʝʥʪ ʥʘ ʾʭ ʭʘʨʘʢʪʝʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚ 

ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʩʧʨʠʷʪʠʤʫʪʴ ʟʘʙʝʟʧʝʯʝʥʥʶ ʷʢʽʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ɿʅʆ 

ʟ ʤʘʪʝʤʘʪʠʢʠ ʫʯʥʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʩʪʘʨʰʦʾ ʰʢʦʣʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɿʅʆ ʟ ʤʘʪʝʤʘʪʠʢʠ, ɼʇɸ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʫʯʥʽ ʩʪʘʨʰʦʾ ʰʢʦʣʠ, 

ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʥʝʪʠʧʦʚʽ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘʨʘʟʽ ʟʦʚʥʽʰʥʻ ʥʝʟʘʣʝʞʥʝ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʟʥʘʥʴ ʟ 

ʤʘʪʝʤʘʪʠʢʠ (ʜʘʣʽ ɿʅʆ) ʚʠʢʦʥʫʻ ʜʚʽ ʬʫʥʢʮʽʾ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʪʝʩʪʫ 

ʧʝʨʝʚʽʨʷʶʪʴ ʦʙʦʚᾷʷʟʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ, ʟʜʽʡʩʥʶʶʯʠ ʜʝʨʞʘʚʥʫ ʧʽʜʩʫʤʢʦʚʫ ʘʪʝʩʪʘʮʽʶ 

(ʜʘʣʽ ɼʇɸ) ʚʠʧʫʩʥʠʢʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʩʪʘʨʰʦʾ ʰʢʦʣʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ ɿʅʆ 

ʟ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʥʢʫʨʩʥʠʡ ʚʽʜʙʽʨ ʧʽʜ ʯʘʩ ʚʩʪʫʧʥʦʾ ʢʘʤʧʘʥʽʾ ʜʦ ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʱʽʚ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʜʚʦʭ ʬʫʥʢʮʽʡ ʥʝ ʻ ʧʨʠʨʦʜʥʠʤ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʘʨʪʦ 

ʚʽʜʦʢʨʝʤʠʪʠ ʬʦʨʤʫʚʘʥʥʷ ʨʘʥʞʦʚʘʥʦʛʦ ʩʧʠʩʢʫ ʘʙʽʪʫʨʽʻʥʪʽʚ ʜʣʷ ʚʩʪʫʧʫ ʜʦ ʚʠʰʽʚ ʚʽʜ 

ʧʨʦʚʝʜʝʥʥʷ ɼʇɸ. ʆʜʥʘʢ, ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ, ʢʦʣʠ ʮʝ ʧʦʻʜʥʘʥʥʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʧʝʨʝʜ 

ʨʦʟʨʦʙʥʠʢʘʤʠ ʪʝʩʪʽʚ ɿʅʆ ʧʦʩʪʘʻ ʮʽʣʘ ʥʠʟʢʘ ʤʝʪʦʜʠʯʥʠʭ ʧʨʦʙʣʝʤ. ɿʦʢʨʝʤʘ, ʚʘʞʣʠʚʦ ʚ ʪʝʩʪ 

ɿʅʆ ʟ ʤʘʪʝʤʘʪʠʢʠ ʚʢʣʶʯʘʪʠ ʷʢ ʪʠʧʦʚʽ ʟʘʚʜʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʩʽʭ ʟʤʽʩʪʦʚʠʭ ʣʽʥʽʡ ʰʢʽʣʴʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ ʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʦʙʦʚᾷʷʟʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʪʘʢ ʽ ʢʦʥʢʫʨʩʥʽ 

ʟʘʚʜʘʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚ ʥʝʟʚʠʯʥʽʡ ʬʦʨʤʽ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʪʚʦʨʯʦʛʦ ʽ 

ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʘʩʥʠʢʽʚ ʪʝʩʪʫʚʘʥʥʷ. 
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ʊʨʘʜʠʮʽʡʥʦ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʟʘ ʢʦʛʥʽʪʠʚʥʠʤ ʨʽʚʥʝʤ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʽʾ: 

1) ʟʘʚʜʘʥʥʷ ʥʘ ʟʥʘʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ; 2) ʟʘʚʜʘʥʥʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʫ ʪʠʧʦʚʠʭ ʪʘ 

ʟʤʽʥʝʥʠʭ ʩʠʪʫʘʮʽʷʭ; 3) ʟʘʚʜʘʥʥʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʫ ʥʦʚʠʭ ʩʠʪʫʘʮʽʷʭ. ʉʘʤʝ ʧʨʦ 

ʟʘʚʜʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʪʠʧʫ ʙʫʜʝ ʡʪʠ ʤʦʚʘ ʚ ʮʽʡ ʩʪʘʪʪʽ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʣʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦ ɿʅʆ ʪʘ ɼʇɸ ʟ 

ʤʘʪʝʤʘʪʠʢʠ ʩʠʩʪʝʤʘʪʠʯʥʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʚʠʜʘʥʥʷʭ. 

ɸʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʧʦʩʪʽʡʥʦ ʧʫʙʣʽʢʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʴ 

ɺ.ɻ. ɹʝʚʟ, ʄ.ɯ. ɹʫʨʜʘ, ɻ.ɯ. ɹʽʣʷʥʽʥ, ʆ.ʗ. ɹʽʣʷʥʽʥʘ, ʆ.ʇ. ɺʘʰʫʣʝʥʢʦ, ʃ.ʇ. ɼʚʦʨʝʮʴʢʘ, 

ʆ.ɺ. ɭʨʛʽʥʘ, ʆ.ʉ. ɯʩʪʝʨ, ɸ.ɻ. ʄʝʨʟʣʷʢ, ɭ.ʇ. ʅʝʣʽʥ, ɺ.ɹ. ʇʦʣʦʥʩʴʢʠʡ, ɺ.ʂ. ʈʝʧʝʪʘ, 

ʆ.ʄ. ʈʦʛʘʥʽʥ, ʆ.ʇ. ʊʦʤʘʱʫʢ, ʄ.ʉ. ʗʢʽʨ ʪʘ ʽʥʰʽ. 

ʅʘʰ ʘʚʪʦʨʩʴʢʠʡ ʢʦʣʝʢʪʠʚ (ʫ ʩʢʣʘʜʽ ʘʚʪʦʨʽʚ ʩʪʘʪʪʽ ʨʘʟʦʤ ʽʟ ʃ.ɯ. ɿʘʭʘʨʽʡʯʝʥʢʦ ʪʘ 

ʆ.ɺ. ʐʢʦʣʴʥʦʶ) ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʚʘʥʘʜʮʷʪʠ ʨʦʢʽʚ ʜʦʩʠʪʴ ʘʢʪʠʚʥʦ ʧʨʘʮʶʻ ʥʘʜ 

ʤʝʪʦʜʠʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ɿʅʆ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʆʩʥʦʚʠ ʪʝʦʨʽʾ ʪʘ 

ʤʝʪʦʜʠʢʠ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʩʪʘʨʰʦʾ ʰʢʦʣʠ ʚ ʋʢʨʘʾʥʽ ʦʧʠʩʘʥʦ ʚ 

ʤʦʥʦʛʨʘʬʽʾ [1], ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦ ɿʅʆ ʪʘ ɼʇɸ ʟ ʤʘʪʝʤʘʪʠʢʠ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 

ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʪ ʽʟ ʧʦʩʽʙʥʠʢʽʚ [2] ʪʘ [3]. ɹʽʣʴʰʽʩʪʴ ʫʤʽʱʝʥʠʭ ʫ ʮʽʡ ʨʦʙʦʪʽ ʪʝʩʪʦʚʠʭ 

ʟʘʚʜʘʥʴ ʚʟʷʪʦ ʥʘʤʠ ʟ ʜʚʦʭ ʦʩʪʘʥʥʽʭ ʜʞʝʨʝʣ. ʈʦʟʚᾷʷʟʫʚʘʥʥʶ ʪʠʧʦʚʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʨʽʟʥʠʭ 

ʬʦʨʤ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ [4]-[8]. 

ʄʝʪʘ ʩʪʘʪʪʽ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ 

ʜʦ ʨʦʟʚᾷʷʟʫʚʘʥʥʷ ʥʝʪʠʧʦʚʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʟ ʤʘʪʝʤʘʪʠʢʠ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ɿʅʆ. 

ɼʣʷ ʮʴʦʛʦ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʢʦʥʢʨʝʪʥʠʭ ʥʝʪʠʧʦʚʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʨʽʟʥʠʭ ʬʦʨʤ, ʷʢʽ 

ʩʪʦʩʫʶʪʴʩʷ ʦʩʥʦʚʥʠʭ ʟʤʽʩʪʦʚʠʭ ʣʽʥʽʡ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ, ʧʦʜʘʚʰʠ ʜʦ ʢʦʞʥʦʛʦ ʟ 

ʥʠʭ ʧʦʚʥʝ ʨʦʟʚᾷʷʟʘʥʥʷ ʽ ʤʝʪʦʜʠʯʥʽ ʢʦʤʝʥʪʘʨʽ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ 

ʪʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ: ʘʥʘʣʽʟ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʠʪʘʥʥʷ ʪʘ ʝʤʧʽʨʠʯʥʽ 

ʤʝʪʦʜʠ: ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʩʣʫʭʘʯʽʚ ʢʫʨʩʽʚ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ɿʅʆ ʟ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭʥʽʭ ʜʦʩʷʛʥʝʥʴ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʦ 

ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ: ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʦʛʣʷʜʽʚ 

ʥʘ ʧʨʦʙʣʝʤʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʥʷ; ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʣʷ 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʦʮʽʥʶʚʘʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟ ʤʘʪʝʤʘʪʠʢʠ; ʫʟʘʛʘʣʴʥʝʥʥʷ ʘʚʪʦʨʩʴʢʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʽ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʘʣʽ ʫ ʩʪʘʪʪʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʢʦʥʢʨʝʪʥʠʭ 

ʥʝʪʠʧʦʚʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʨʽʟʥʠʭ ʬʦʨʤ (ʽʟ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ, ʟ ʢʦʨʦʪʢʦʶ ʚʽʜʧʦʚʽʜʜʶ, ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ, ʽʟ ʧʦʚʥʠʤ ʧʦʷʩʥʝʥʥʷʤ), ʥʘʤʘʛʘʶʯʠʩʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠ ʮʴʦʤʫ 

ʜʦʩʠʪʴ ʰʠʨʦʢʝ ʪʝʤʘʪʠʯʥʝ ʧʦʢʨʠʪʪʷ. 

ɿʘʚʜʘʥʥʷ 1. (ʊʝʤʘ çʏʠʩʣʘ ʽ ʚʠʨʘʟʠè, ʟʘʚʜʘʥʥʷ ʟ ʢʦʨʦʪʢʦʶ ʚʽʜʧʦʚʽʜʜʶ). ɿʥʘʡʜʽʪʴ 

ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ sin(arctg(0,75)). 

ʈʦʟʚᾷʷʟʘʥʥ.̫ ʈʦʟʛʣʷʥʝʤʦ ʧʨʷʤʦʢʫʪʥʠʡ ʪʨʠʢʫʪʥʠʢ ABC, ʚ ʷʢʦʤʫ ʢʘʪʝʪʠ ɸʉ = 3 ̔  4BC=  

(ʜʠʚ. ʤʘʣʶʥʦʢ). ɿʘ ʪʝʦʨʝʤʦʶ ʇʽʬʘʛʦʨʘ 
2 2 5AB AC BC= + =. 

ʆʩʢʽʣʴʢʠ tg 0,75
AC

B
BC

Ï = = , ʪʦ arctg(0,75)BÏ = .  

ʆʪʞʝ, 
3

sin(arctg(0,75)) sin 0,6.
5

AC
B

AB
= Ï = = = 

ʂʦʤʝʥʪʘʨ. ʊʨʘʜʠʮʽʡʥʦ ʟʘʚʜʘʥʥʷ, ʱʦ ʤʽʩʪʷʪʴ ʘʨʢʬʫʥʢʮʽʾ, ʚʠʢʣʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ ʚ 

ʙʽʣʴʰʦʩʪʽ ʫʯʥʽʚ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʝ ʚʘʨʪʦ ʫʥʠʢʘʪʠ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ɿʅʆ 

ʟ ʤʘʪʝʤʘʪʠʢʠ. ʅʘʚʧʘʢʠ, ʩʣʽʜ ʧʦʢʘʟʫʚʘʪʠ, ʱʦ ʦʢʨʝʤʽ ʟ ʥʠʭ ʪʽʣʴʢʠ ʚʠʜʘʶʪʴʩʷ ʜʫʞʝ ʩʢʣʘʜʥʠʤʠ, 

ʘ ʥʘʩʧʨʘʚʜʽ ʜʣʷ ʾʭ ʨʦʟʚᾷʷʟʫʚʘʥʥʷ ʥʝ ʧʦʪʨʽʙʥʦ ʚʠʚʦʜʠʪʠ ʽ ʟʘʧʘʤᾷʷʪʦʚʫʚʘʪʠ ʛʨʦʤʽʟʜʢʽ ʪʘ 

ʥʝʟʚʠʯʥʽ ʬʦʨʤʫʣʠ, ʘ ʚʘʨʪʦ ʣʠʰʝ ʜʦʙʨʝ ʨʦʟʫʤʽʪʠ ʦʟʥʘʯʝʥʥʷ ʘʨʢʩʠʥʫʩʘ, ʘʨʢʢʦʩʠʥʫʩʘ, 

ʘʨʢʪʘʥʛʝʥʩʘ ʪʘ ʘʨʢʢʦʪʘʥʛʝʥʩʘ. 



ˍ̨̝̋̓̔́̌̎ ̠̐̉̓́̎̎ ̘̐̑̉̑̏̅̎̉̏-̘̩̍́̓̆̍́̓̉̎̏ ̨̏̒̃̓̉. 2017Ȣ Τ10 

59 

ɿʘʚʜʘʥʥʷ 2. (ʊʝʤʘ çʌʫʥʢʮʽʾè, ʟʘʚʜʘʥʥʷ ʟ ʢʦʨʦʪʢʦʶ ʚʽʜʧʦʚʽʜʜʶ). ʅʝʭʘʡ 
( )

( )
f x

g x
x

= . 

ɿʥʘʡʜʽʪʴ '(2)g , ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ ( )f x  ʻ ʜʠʬʝʨʝʥʮʽʡʦʚʥʦʶ ʥʘ R, (2) 1f =-, '(2) 5f = . 

ʈʦʟʚᾷʷʟʘʥʥʷ. ʆʩʢʽʣʴʢʠ 
2

( ) '( ) ( )
'( ) '

f x f x x f x
g x

x x

Ö -å õ
= =æ ö
ç ÷

, ʪʦ 

2

'(2) 2 (2) 5 2 ( 1)
'(2) 2,75

42

f f
g

Ö - Ö - -
== = = . 

ʂʦʤʝʥʪʘʨ. ɺʘʞʣʠʚʠʤ ʧʨʠʥʮʠʧʦʤ ʧʨʠ ʨʦʟʚᾷʷʟʫʚʘʥʥʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʢʦʛʥʽʪʠʚʥʦʛʦ 

ʨʽʚʥʷ çʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʚ ʥʦʚʠʭ ʩʠʪʫʘʮʽʷʭè ʻ ʧʨʠʥʮʠʧ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ 

ʜʝʚʽʟʦʤ: çʅʽʯʦʛʦ ʥʝ ʙʽʡʩʷ!è. ɼʦʚʦʣʽ ʯʘʩʪʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ ʥʝ ʻ ʛʨʦʤʽʟʜʢʠʤʠ ʽ ʥʝ ʚʠʤʘʛʘʶʪʴ ʚʽʜ 

ʫʯʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʥʘʥʴ, ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʣʠʰʝ ʧʝʚʥʦʾ ʩʤʽʣʠʚʦʩʪʽ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʽʜʦʤʠʭ 

ʧʨʘʚʠʣ. 

ɿʘʚʜʘʥʥʷ 3. (ʊʝʤʘ çʈʽʚʥʷʥʥʷ ʽ ʥʝʨʽʚʥʦʩʪʽè, ʟʘʚʜʘʥʥʷ ʟ ʧʦʚʥʠʤ ʧʦʷʩʥʝʥʥʷʤ). ɿʦʙʨʘʟʽʪʴ ʫ 

ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ xOy ʤʥʦʞʠʥʫ ʨʦʟʚôʷʟʢʽʚ ʥʝʨʽʚʥʦʩʪʽ ( )
2 2 4

| | | | 1 1
x y x

x y
+ -

+ - <. 

ʈʦʟʚᾷʷʟʘʥʥʷ. ɼʘʥʘ ʥʝʨʽʚʥʽʩʪʴ ʨʽʚʥʦʩʠʣʴʥʘ ʩʫʢʫʧʥʦʩʪʽ ʜʚʦʭ ʩʠʩʪʝʤ ʥʝʨʽʚʥʦʩʪʝʡ: 

2 2

| | | | 1 1,

4 0,

x y

x y x

+ - >ë
ì
+ - <í

 ʘʙʦ 
2 2

0 | | | | 1 1,

4 0.

x y

x y x

< + - <ë
ì
+ - >í

  

ɺʠʢʦʥʘʻʤʦ ʨʽʚʥʦʩʠʣʴʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʝʨʰʦʾ ʩʠʩʪʝʤʠ 

ʥʝʨʽʚʥʦʩʪʝʡ: 
2 2

| | | | 2,

( 2) 4.

x y

x y

+ >ë
ì
- + <í

 ʋ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ, ʢʦʦʨʜʠʥʘʪʠ ʷʢʠʭ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʮʶ ʩʠʩʪʝʤʫ 

ʥʝʨʽʚʥʦʩʪʝʡ, ʟʥʘʭʦʜʷʪʴʩʷ ʟʦʚʥʽ ʢʚʘʜʨʘʪʘ ʟ ʚʝʨʰʠʥʘʤʠ ʚ ʪʦʯʢʘʭ 

(2;0),(0,2),( 2;0),(0; 2)- - ʽ ʚʩʝʨʝʜʠʥʽ ʢʨʫʛʘ ʟ ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ 

(2;0) ʨʘʜʽʫʩʘ 2. ɼʣʷ ʜʨʫʛʦʾ ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ ʤʘʻʤʦ: 

2 2

1 | | | | 2,

( 2) 4.

x y

x y

< + <ë
ì
- + >í

 ʊʦʯʢʠ, ʢʦʦʨʜʠʥʘʪʠ ʷʢʠʭ ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʮʶ ʩʠʩʪʝʤʫ ʥʝʨʽʚʥʦʩʪʝʡ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʟʛʘʜʘʥʦʛʦ ʚʠʱʝ ʢʚʘʜʨʘʪʘ ʽ ʟʦʚʥʽ ʢʚʘʜʨʘʪʘ ʟ ʚʝʨʰʠʥʘʤʠ ʚ ʪʦʯʢʘʭ 

(1;0),(0,1),( 1;0),(0; 1)- - ʪʘ ʟʦʚʥʽ ʢʨʫʛʘ ʟ ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ (2;0) ʨʘʜʽʫʩʘ 2. ʋ ʧʽʜʩʫʤʢʫ 

ʦʪʨʠʤʫʻʤʦ ʤʥʦʞʠʥʫ ʪʦʯʦʢ, ʟʘʰʪʨʠʭʦʚʘʥʫ ʥʘ ʤʘʣʶʥʢʫ. 

ʂʦʤʝʥʪʘʨ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʜʚʦʭ ʟʘʚʜʘʥʴ, ʮʝ ʟʘʚʜʘʥʥʷ ʻ ʜʦʚʦʣʽ ʛʨʦʤʽʟʜʢʠʤ ʽ 

ʚʠʤʘʛʘʻ ʚʽʜ ʫʯʥʷ ʘʢʫʨʘʪʥʠʭ ʤʽʨʢʫʚʘʥʴ ʪʘ ʧʝʚʥʦʛʦ ʜʦʩʚʽʜʫ ʨʦʟʚᾷʷʟʫʚʘʥʥʷ ʪʠʧʦʚʠʭ ʟʘʚʜʘʥʴ. 

ʆʜʥʘʢ, ʟʘ ʩʚʦʻʶ ʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ ʚʦʥʦ ʜʦʩʠʪʴ ʟʨʦʟʫʤʽʣʝ, ʘ ʦʪʞʝ, ʚʯʠʪʝʣʷʤ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ 

ʜʦ ɿʅʆ ʟ ʤʘʪʝʤʘʪʠʢʠ ʚʘʨʪʦ ʧʨʠʜʽʣʷʪʠ ʯʘʩ ʽ ʪʘʢʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɿʘʚʜʘʥʥʷ 4. (ʊʝʤʘ çʇʣʘʥʽʤʝʪʨʽʷè, ʟʘʚʜʘʥʥʷ ʟ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ). ʋʢʘʞʽʪʴ ʛʨʘʬʽʢ, ʷʢʠʡ 

ʤʦʞʝ ʙʫʪʠ ʛʨʘʬʽʢʦʤ ʟʘʣʝʞʥʦʩʪʽ ( )P f S=  ʧʝʨʠʤʝʪʨʘ P  ʧʨʘʚʠʣʴʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʚʽʜ ʡʦʛʦ 

ʧʣʦʱʽ S .  

ɸ ɹ ɺ ɻ ɼ 

     
ʈʦʟʚᾷʷʟʘʥʥʷ. ʅʝʭʘʡ ʩʪʦʨʦʥʘ ʧʨʘʚʠʣʴʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʜʦʨʽʚʥʶʻ a. ʊʦʜʽ ʧʝʨʠʤʝʪʨ 

3P a= , ʘ ʧʣʦʱʘ 
2 3

4

a
S= . ʊʦʜʽ 

4

4 2

3 3

S S
a= =  ʽ 

4

6

3
P S= . ʉʝʨʝʜ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʘʣʴʪʝʨʥʘʪʠʚ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʮʴʦʛʦ ʚʠʜʫ ʟʦʙʨʘʞʝʥʠʡ ʣʠʰʝ ʥʘ ʤʘʣʶʥʢʫ ɸ. 
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ʂʦʤʝʥʪʘʨ. ɼʘʥʝ ʟʘʚʜʘʥʥʷ ʻ ʢʦʤʙʽʥʦʚʘʥʠʤ, ʚʦʥʦ ʚʠʤʘʛʘʻ ʚʽʜ ʫʯʥʽʚ ʧʦʻʜʥʘʥʥʷ ʟʥʘʥʴ ʽ 

ʫʤʽʥʴ ʟ ʨʽʟʥʠʭ ʪʝʤ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ï çʇʣʘʥʽʤʝʪʨʽʷè, çʏʠʩʣʘ ʽ ʚʠʨʘʟʠè ʪʘ 

çʌʫʥʢʮʽʾ ʪʘ ʾʭ ʛʨʘʬʽʢʠè. ɻʦʣʦʚʥʠʤ, ʙʝʟʫʤʦʚʥʦ, ʻ ʧʣʘʥʽʤʝʪʨʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʦʩʢʽʣʴʢʠ ʙʝʟ 

ʟʥʘʥʥʷ ʬʦʨʤʫʣ ʧʣʦʱʽ ʪʘ ʧʝʨʠʤʝʪʨʘ ʮʝ ʟʘʚʜʘʥʥʷ ʨʦʟʚᾷʷʟʘʪʠ ʥʝ ʤʦʞʥʘ. ɸʣʝ ʡ ʙʝʟ ʥʘʚʠʯʦʢ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʠʩʣʦʚʠʭ ʚʠʨʘʟʽʚ ʪʘ ʟʥʘʥʥʷ ʛʨʘʬʽʢʽʚ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ 

ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʜʦ ʟʘʚʜʘʥʥʷ 4 ʦʪʨʠʤʘʪʠ ʥʝ ʤʦʞʥʘ. ʇʦʜʽʙʥʠʤʠ çʤʫʣʴʪʠʪʝʤʘʪʠʯʥʠʤʠè 

ʟʘʚʜʘʥʥʷʤʠ ʥʝ ʩʣʽʜ ʟʣʦʚʞʠʚʘʪʠ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ɿʅʆ, ʘʣʝ ʡ ʫʥʠʢʘʪʠ ʾʭ ʪʘʢʦʞ ʥʝ ʧʦʪʨʽʙʥʦ. 

ɿʘʚʜʘʥʥʷ 5. (ʊʝʤʘ çʉʪʝʨʝʦʤʝʪʨʽʷè, ʟʘʚʜʘʥʥʷ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ). ʉʝʨʝʜ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ (ɸïɼ) ʚʠʙʝʨʽʪʴ ʪʽ, ʷʢʽ ʻ ʧʝʨʝʨʽʟʘʤʠ ʢʫʙʘ, ʟʦʙʨʘʞʝʥʠʤʠ ʧʫʥʢʪʠʨʦʤ ʥʘ 

ʨʦʟʛʦʨʪʢʘʭ ʢʫʙʘ (1ï4). 

 

ʈʦʟʛʦʨʪʢʠ ʢʫʙʘ ɻʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ 

 

ɸ ʇʨʘʚʠʣʴʥʠʡ ʪʨʠʢʫʪʥʠʢ 

ɹ ʊʨʠʢʫʪʥʠʢ, ʷʢʠʡ ʥʝ ʻ ʧʨʘʚʠʣʴʥʠʤ 

ɺ ʂʚʘʜʨʘʪ 

ɻ ʇʨʷʤʦʢʫʪʥʠʢ, ʷʢʠʡ ʥʝ ʻ 

ʢʚʘʜʨʘʪʦʤ 

ɼ ʏʦʪʠʨʠʢʫʪʥʠʢ, ʱʦ ʥʝ ʻ 

ʧʘʨʘʣʝʣʦʛʨʘʤʦʤ 

 

ʈʦʟʚᾷʷʟʘʥʥʷ. ʅʘ ʤʘʣʶʥʢʫ 1 ʧʣʦʱʠʥʘ ʧʝʨʝʨʽʟʫ ʧʝʨʝʪʠʥʘʻ ʢʫʙ ʧʦ ʜʽʘʛʦʥʘʣʷʤ ʪʨʴʦʭ 

ʛʨʘʥʝʡ, ʱʦ ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʚʝʨʰʠʥʫ. ʆʩʢʽʣʴʢʠ ʚʩʽ ʮʽ ʜʽʘʛʦʥʘʣʽ ʨʽʚʥʽ ʤʽʞ ʩʦʙʦʶ, ʪʦ ʧʝʨʝʨʽʟʦʤ 

ʢʫʙʘ ʻ ʧʨʘʚʠʣʴʥʠʡ ʪʨʠʢʫʪʥʠʢ. ʅʘ ʤʘʣʶʥʢʫ 2 ʧʣʦʱʠʥʘ ʧʝʨʝʨʽʟʫ ʧʝʨʝʪʠʥʘʻ ʜʚʽ ʧʘʨʠ 

ʧʨʦʪʠʣʝʞʥʠʭ ʛʨʘʥʝʡ ʢʫʙʘ, ʘ ʦʪʞʝ, ʻ ʧʨʷʤʦʢʫʪʥʠʢʦʤ. ʆʩʢʽʣʴʢʠ ʚʽʜʨʽʟʢʠ ʧʝʨʝʨʽʟʫ ʥʘ ʩʫʩʽʜʥʽʭ 

ʢʚʘʜʨʘʪʘʭ ʨʦʟʛʦʨʪʢʠ ʨʽʟʥʽ ʟʘ ʜʦʚʞʠʥʦʶ, ʪʦ ʮʝʡ ʧʨʷʤʦʢʫʪʥʠʢ ʥʝ ʻ ʢʚʘʜʨʘʪʦʤ. ʅʘ ʤʘʣʶʥʢʫ 3 

ʧʣʦʱʠʥʘ ʧʝʨʝʨʽʟʫ ʧʝʨʝʪʠʥʘʻ ʜʚʽ ʧʘʨʠ ʧʨʦʪʠʣʝʞʥʠʭ ʛʨʘʥʝʡ ʢʫʙʘ ʧʦ ʚʽʜʨʽʟʢʘʭ ʦʜʥʘʢʦʚʦʾ 

ʜʦʚʞʠʥʠ, ʘ ʦʪʞʝ, ʻ ʢʚʘʜʨʘʪʦʤ. ʅʘʨʝʰʪʽ, ʥʘ ʤʘʣʶʥʢʫ 4 ʧʣʦʱʠʥʘ ʧʝʨʝʨʽʟʫ ʧʝʨʝʪʠʥʘʻ ʪʨʠ ʛʨʘʥʽ 

ʢʫʙʘ, ʱʦ ʤʽʩʪʷʪʴ ʦʜʥʫ ʚʝʨʰʠʥʫ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚʽʜʨʽʟʢʠ ʧʝʨʝʨʽʟʫ ʥʘ ʛʨʘʥʷʭ ʤʘʶʪʴ ʨʽʟʥʽ 

ʜʦʚʞʠʥʠ. ʆʪʞʝ, ʧʝʨʝʨʽʟ ʻ ʪʨʠʢʫʪʥʠʢʦʤ, ʱʦ ʥʝ ʻ ʧʨʘʚʠʣʴʥʠʤ.  

ɺʽʜʧʦʚʽʜʴ: 1 ï ɸ, 2 ï ɻ, 3 ï ɺ, 4 ï ɹ. 

ʂʦʤʝʥʪʘʨ. ɼʘʥʝ ʟʘʚʜʘʥʥʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʧʨʦʩʪʦʨʦʚʦʾ ʫʷʚʠ ʫʯʥʽʚ. ʇʽʜ ʯʘʩ ʡʦʛʦ 

ʨʦʟʚᾷʷʟʘʥʥʷ ʚʘʨʪʦ ʚʠʛʦʪʦʚʠʪʠ 4 ʨʦʟʛʦʨʪʢʠ ʢʫʙʘ ʽ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʢʦʞʝʥ ʧʝʨʝʨʽʟ ʥʘ ʧʘʧʝʨʦʚʽʡ 

ʤʦʜʝʣʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʧʨʦʙʣʝʤ ʟ ʨʦʟʫʤʽʥʥʷʤ ʭʦʜʫ ʨʦʟʚᾷʷʟʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ ʪʝʤʠ çʄʥʦʛʦʛʨʘʥʥʠʢʠè. ʍʦʯ ʪʦʛʦ ʡ ʥʝ ʚʠʤʘʛʘʻʪʴʩʷ ʚ 

ʮʴʦʤʫ ʟʘʚʜʘʥʥʽ, ʥʝ ʚʘʨʪʦ ʪʘʢʦʞ ʟʘʙʫʚʘʪʠ ʽ ʧʨʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʩʣʦʚʣʝʥʠʭ ʧʨʠʧʫʱʝʥʴ ʧʨʦ 

ʚʠʜ ʧʝʨʝʨʽʟʫ. 

ɿʘʚʜʘʥʥʷ 6. (ʊʝʤʘ çɽʣʝʤʝʥʪʠ ʢʦʤʙʽʥʘʪʦʨʠʢʠ ʽ ʩʪʦʭʘʩʪʠʢʠè, ʟʘʚʜʘʥʥʷ ʟ ʧʦʚʥʠʤ 

ʧʦʷʩʥʝʥʥʷʤ). ʋ ʪʨʠʢʫʪʥʠʢʫ ʟ ʚʝʨʰʠʥʘʤʠ ʚ ʪʦʯʢʘʭ (0;0), (1;0), (1;1) ʥʘʚʤʘʥʥʷ ʚʠʙʠʨʘʶʪʴ 

ʪʦʯʢʫ ( ; )M a b . ɿʥʘʡʜʽʪʴ ʽʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʨʽʚʥʷʥʥʷ 
2 0x ax b+ + = ʤʘʻ ʜʽʡʩʥʽ ʢʦʨʝʥʽ. 

ʈʦʟʚᾷʷʟʘʥʥʷ. ʂʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ 
2 0x ax b+ + = ʤʘʻ ʜʽʡʩʥʽ ʢʦʨʝʥʽ ʟʘ ʫʤʦʚʠ 

2 4 0D a b= - ² ʘʙʦ 21
4

b a¢ . ɿʦʙʨʘʟʠʤʦ ʚ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ aOb ʤʥʦʞʠʥʫ ʪʦʯʦʢ A, ʷʢʘ 

ʥʘʣʝʞʠʪʴ ʜʘʥʦʤʫ ʪʨʠʢʫʪʥʠʢʫ ʽ ʜʣʷ ʷʢʦʾ ʚʠʢʦʥʫʻʪʴʩʷ ʜʘʥʘ ʫʤʦʚʘ (ʜʠʚ. ʤʘʣʶʥʦʢ).  

ɿʘ ʛʝʦʤʝʪʨʠʯʥʠʤ ʦʟʥʘʯʝʥʥʷʤ ʰʫʢʘʥʘ ʡʤʦʚʽʨʥʽʩʪʴ P  ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

( )

( )

S A
P

S
=
W
, ʜʝ ( )S A  ï ʧʣʦʱʘ A, ʘ ( )SW  ï ʧʣʦʱʘ ʧʨʦʩʪʦʨʫ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ. ʆʩʢʽʣʴʢʠ 

1 2 

3 4 
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ʧʨʦʩʪʽʨ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ ʻ ʪʨʠʢʫʪʥʠʢʦʤ ʽʟ ʜʘʥʠʤʠ 

ʚ ʫʤʦʚʽ ʚʝʨʰʠʥʘʤʠ, ʪʦ 1 1
2 2

( ) 1 1SW = Ö Ö =. ɿʥʘʡʜʝʤʦ 

( )S A : 
3

1

2 11 1 1
04 4 3 12

0

( ) ( ) |aS a a da= = Ö =ñ . ʆʪʞʝ, 
1

( )
6

P A = . 

ʂʦʤʝʥʪʘʨ. ʇʦʜʽʙʥʽ ʟʘʚʜʘʥʥʷ ʙʫʜʫʪʴ ʢʦʨʠʩʥʽ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ, çʩʠʣʴʥʠʤè ʫʯʥʷʤ, ʷʢʽ ʰʫʢʘʶʪʴ ʮʽʢʘʚʠʭ 

ʟʘʩʪʦʩʫʚʘʥʴ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʷʢ ʫ ʽʥʰʠʭ ʨʦʟʜʽʣʘʭ 

ʤʘʪʝʤʘʪʠʢʠ, ʪʘʢ ʽ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. ɿʘʚʜʘʥʥʷ 6 ʟʥʦʚʫ 

ʧʦʻʜʥʫʻ ʢʽʣʴʢʘ ʪʝʤ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʽ 

ʧʦʪʨʝʙʫʻ ʨʦʟʫʤʽʥʥʷ ʩʫʪʽ ʧʦʥʷʪʪʷ çʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʾè ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʽʟ ʪʝʤ çʈʽʚʥʷʥʥʷè 

ʪʘ çɯʥʪʝʛʨʘʣ ʽ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷè. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ʄʝʪʦʜʠʢʘ ʥʘʣʝʞʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦ ɿʅʆ ʟ ʤʘʪʝʤʘʪʠʢʠ ʥʘʨʘʟʽ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʥʘʫʢʠ. ɼʦʩʠʪʴ ʚʘʞʣʠʚʦ ʧʨʠ ʮʽʡ ʧʽʜʛʦʪʦʚʮʽ ʥʝ ʚʠʧʫʩʪʠʪʠ ʟ ʨʦʟʛʣʷʜʫ ʥʝʪʠʧʦʚʽ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ, 

ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʢʦʛʥʽʪʠʚʥʦʛʦ ʨʽʚʥʷ çʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʫ ʥʦʚʠʭ ʩʠʪʫʘʮʽʷʭè, ʦʩʢʽʣʴʢʠ, 

ʚʥʘʩʣʽʜʦʢ ʬʫʥʢʮʽʾ ʢʦʥʢʫʨʩʥʦʛʦ ʚʽʜʙʦʨʫ, ʧʦʜʽʙʥʽ ʟʘʚʜʘʥʥʷ ʧʦʩʪʽʡʥʦ ʧʨʠʩʫʪʥʽ ʚ ʪʝʩʪʽ ɿʅʆ ʟ 

ʤʘʪʝʤʘʪʠʢʠ. ʋʯʠʪʝʣʷʤ ʚʘʨʪʦ ʯʘʩʪʽʰʝ ʧʨʦʷʚʣʷʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʬʘʥʪʘʟʽʶ ʪʘ ʩʤʽʣʠʚʽʰʝ 

ʚʢʣʶʯʘʪʠ ʟʘʚʜʘʥʥʷ ʟʛʘʜʘʥʦʛʦ ʢʦʛʥʽʪʠʚʥʦʛʦ ʨʽʚʥʷ ʚ ʧʨʦʛʨʘʤʫ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʪʝʩʪʫʚʘʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʮʽ ʟʘʚʜʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʫʯʥʽʚ ʟ ʥʝʩʪʘʥʜʨʘʪʥʠʤ ʤʠʩʣʝʥʥʷʤ, ʟʜʘʪʥʠʭ ʜʦ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʚʦʨʯʦʩʪʽ.  

ʄʠ ʩʧʦʜʽʚʘʻʤʦʩʴ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʨʦʙʦʪʽ ʧʨʠʢʣʘʜʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʽ ʢʦʤʝʥʪʘʨʽ ʜʦ ʾʭ 

ʨʦʟʚᾷʷʟʫʚʘʥʥʷ ʩʪʠʤʫʣʶʚʘʪʠʤʫʪʴ ʪʚʦʨʯʠʡ ʧʽʜʭʽʜ ʫʯʠʪʝʣʽʚ ʜʦ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ɿʅʆ ʟ 

ʤʘʪʝʤʘʪʠʢʠ, ʘ ʦʪʞʝ, ʷʢ ʥʘʩʣʽʜʦʢ, ʩʧʨʠʷʪʠʤʫʪʴ ʟʘʙʝʟʧʝʯʝʥʥʶ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ 

ʚʠʧʫʩʢʥʠʢʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʩʪʘʨʰʦʾ ʰʢʦʣʠ ʜʦ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʟʥʘʥʴ ʟ ʤʘʪʝʤʘʪʠʢʠ.  

ɸʚʪʦʨʠ ʩʪʘʪʪʽ ʛʦʪʦʚʽ ʜʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʜʠʩʢʫʩʽʾ ʟ ʯʠʪʘʯʘʤʠ ʱʦʜʦ ʤʝʪʦʜʠʢʠ ʧʽʜʛʦʪʦʚʢʠ 

ʜʦ ɿʅʆ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʫ ʤʦʞʥʘ ʚʝʩʪʠ ʟ ʥʘʤʠ ʦʩʦʙʠʩʪʦ, ʥʘʧʠʩʘʚʰʠ ʣʠʩʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʫ 

ʧʦʰʪʫ: shkolnyi@ukr.net ʘʙʦ yzakhar@gmail.com. 
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ʐʢʦʣʴʥʳʡ ɸ.ɺ., ɿʘʭʘʨʠʡʯʝʥʢʦ ʖ.ɸ. ʈʝʰʝʥʠʷ ʥʝʪʠʧʠʯʥʳʭ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ɺʅʆ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

ʊʝʩʪ ʚʥʝʰʥʝʛʦ ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʳʧʦʣʥʷʝʪ ʜʚʦʡʥʫʶ ʬʫʥʢʮʠʶ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʪʝʩʪʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ ʫʢʨʘʠʥʩʢʠʭ ʚʳʧʫʩʢʥʠʢʦʚ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʥʞʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʜʣʷ ʢʦʥʢʫʨʩʥʦʛʦ ʦʪʙʦʨʘ ʘʙʠʪʫʨʠʝʥʪʦʚ ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʵʪʦʪ ʪʝʩʪ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ 

ʢʘʢ ʪʠʧʦʚʳʝ ʟʘʜʘʯʠ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ, ʪʘʢ ʠ ʟʘʜʘʯʠ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʥʝʦʙʳʯʥʦʡ ʬʦʨʤʝ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ 

ʠ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫʯʝʥʠʢʦʚ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʠʚʦʜʠʤ ʧʦʜʙʦʨʢʫ ʥʝʪʠʧʠʯʥʳʭ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʯʠʪʝʣʷʤʠ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʚʥʝʰʥʝʤʫ 

ʥʝʟʘʚʠʩʠʤʦʤʫ ʦʮʝʥʠʚʘʥʠʶ. ʇʨʠ ʵʪʦʤ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʟʘʜʘʯʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ (ʩ 

ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ, ʩ ʢʨʘʪʢʠʤ ʦʪʚʝʪʦʤ, ʩ ʧʦʣʥʳʤ ʦʙʲʷʩʥʝʥʠʝʤ), ʧʳʪʘʷʩʴ ʦʩʫʱʝʩʪʚʠʪʴ 

ʰʠʨʦʢʦʝ ʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʢʨʳʪʠʝ. ʂ ʢʘʞʜʦʤʫ ʠʟ ʵʪʠʭ ʟʘʜʘʥʠʡ ʧʨʠʚʝʜʝʥʦ ʧʦʣʥʦʝ ʨʝʰʝʥʠʝ ʠ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʤʝʥʪʘʨʠʠ, ʚ ʢʦʪʦʨʳʭ ʤʳ ʜʝʣʘʝʤ ʘʢʮʝʥʪ ʥʘ ʠʭ ʭʘʨʘʢʪʝʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ ɺʅʆ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ ʫʯʝʥʠʢʦʚ ʫʢʨʘʠʥʩʢʦʡ ʩʪʘʨʰʝʡ ʰʢʦʣʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʅʆ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ɻʀɸ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʫʯʝʥʠʢʠ ʩʪʘʨʰʠʭ 

ʢʣʘʩʩʦʚ, ʫʯʝʙʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʥʝʪʠʧʠʯʥʳʝ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ. 

  

Shkolnyi O., Zakhariychenko Yu. Solving of untypical test items during the preparation 

to IEA in mathematics. 

The external independent assessment in mathematics now performs a dual function. On the 

one hand, by this test the state final examination of Ukrainian graduates is carried out, and on the 

other hand, this test helps the formation of ranked list for the competitive selection of applicants for 

admission to universities. As a result, this test should contain both typical tasks for checking the 

main learning outcomes, as well as tasks arranged in an unusual form that are intended to identify 

creative and non-standard thinking of pupils. 

In this paper we give a selection of non-typical test items, that can be used by mathematics 

teachers during the preparation to external independent assessment. At the same time, we consider 

the items of various forms (with alternatives, with short answer, with full explanation), trying to 

implement a wide thematic coverage. Each of these items provides complete solution and 

methodological comments, in which we focus on their specific features. We believe that the 

methodological recommendations suggested in this paper will contribute to the provision of high-

quality training for non-university students in mathematics of Ukrainian senior school pupils. 

Keywords: IEA in mathematics, SFE in mathematics, pupils of senior school, learning 

achievements in mathematics, untypical test items. 
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ʌʆʈʄʋɺɸʅʅʗ ɻʈʆʄɸɼʗʅʉʔʂʆɰ ʊɸ ʉʆʎɯɸʃʔʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ 

ʋʏʅɯɺ ʇɯɼ ʏɸʉ ʅɸɺʏɸʅʅʗ ʄɸʊɽʄɸʊʀʂʀ 

 

ʋ ʩʪʘʪʪʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʨʦʟʢʨʠʪʦ ʰʣʷʭʠ 

ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ. ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʟʘʚʜʘʥʴ, ʪʝʤ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʧʨʦʝʢʪʽʚ ʪʘ ʫʨʦʢʽʚ, 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʦʩʚʽʪʠ ʫʯʥʽʚ. ʇʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʫʨʦʢʽʚ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ArtCam Pro, ʜʠʥʘʤʽʯʥʫ 

ʛʝʦʤʝʪʨʽʶ Gran-2D, Geogebra ʪʘ ʽʥʰʽ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʜʦʮʽʣʴʥʦ: ʩʪʚʦʨʝʥʥʷ ʜʨʫʢʦʚʘʥʠʭ ʪʘ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʫʯʥʽʚ ʧʨʦ ʚʠʜʘʪʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ-

ʤʘʪʝʤʘʪʠʢʽʚ; ʧʨʦʚʝʜʝʥʥʷ ʧʣʝʥʝʨʥʠʭ ʫʨʦʢʽʚ (ʧʦʟʘ ʤʝʞʘʤʠ ʢʣʘʩʫ) ʥʘ ʽʩʪʦʨʠʯʥʠʭ ʪʘ 

ʢʫʣʴʪʫʨʥʠʭ ʧʘʤôʷʪʢʘʭ ʨʽʜʥʦʛʦ ʤʽʩʪʘ, ʋʢʨʘʾʥʠ; ʩʪʚʦʨʝʥʥʷ ʡ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ, 

ʱʦ ʤʽʩʪʷʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʽʩʪʦʨʽʶ, ʧʨʠʨʦʜʫ ʨʽʜʥʦʛʦ ʢʨʘʶ ʪʘ ʋʢʨʘʾʥʠ; ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ 

ʫʯʘʩʪʽ ʚ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʝʢʪʘʭ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʾ, ʧʫʙʣʽʢʘʮʽʡ ʧʘʪʨʽʦʪʠʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. 

ɺʠʧʫʩʢʥʠʢ ʰʢʦʣʠ, ʫ ʷʢʦʛʦ ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʛʨʦʤʘʜʷʥʩʴʢʘ ʪʘ ʩʦʮʽʘʣʴʥʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʘʥʝ ʘʢʪʠʚʥʠʤ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤ ʛʨʦʤʘʜʷʥʠʥʦʤ ʋʢʨʘʾʥʠ, 

ʛʦʪʦʚʠʤ ʜʦ ʚʠʨʽʰʝʥʥʷ ʞʠʪʪʻʚʠʭ, ʩʽʤʝʡʥʠʭ, ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʛʨʦʤʘʜʷʥʩʴʢʠʭ ʦʙʦʚ'ʷʟʢʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʚʣʘʩʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʽ ʨʦʟʚʠʪʦʢ ʩʚʦʻʾ ʢʨʘʾʥʠ.  

ʆʩʥʦʚʫ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʦʚʠʣʠ ʣʦʛʽʢʦ-ʜʠʜʘʢʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʋ ʩʪʘʪʪʽ ʚʠʦʢʨʝʤʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʢʠ ʧʦʜʘʣʴʰʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʨʦʟʚʽʜʦʢ, ʘ 

ʩʘʤʝ: ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʫʪʴ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʘʢʫʣʴʪʝʪʽʚ ï 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʨʦʤʘʜʷʥʩʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʩʦʮʽʘʣʴʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ, ʛʨʦʤʘʜʷʥʩʴʢʘ ʦʩʚʽʪʘ, ʤʽʞʧʨʝʜʤʝʪʥʽ ʧʨʦʝʢʪʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʩʫʩʧʽʣʴʩʪʚʘ ʜʦ ʥʘʚʯʘʣʴʥʦ-

ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʧʦʩʠʣʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʡʦʛʦ 

ʚʠʭʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʦʣʴ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʦʩʚʽʪʠ, ʥʘʜʘʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʦʮʽʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ʫʯʥʽʚ.  

ʅʘʚʯʘʥʥʷ ʚ ʰʢʦʣʽ ï ʮʝ ʩʧʨʠʷʪʣʠʚʠʡ ʯʘʩ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, 

ʛʨʦʤʘʜʷʥʩʴʢʠʭ ʮʽʥʥʦʩʪʝʡ, ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʩʘʤʦʫʩʚʽʜʦʤʣʝʥʥʷ ʤʦʣʦʜʦʾ ʣʶʜʠʥʠ. ʇʽʜ 

ʯʘʩ ʚʠʚʯʝʥʥʷ ʚʩʽʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʚʯʠʪʝʣʷʤ ʥʝʦʙʭʽʜʥʦ ʬʦʨʤʫʚʘʪʠ ʛʨʦʤʘʜʷʥʩʴʢʫ ʪʘ 

ʥʘʮʽʦʥʘʣʴʥʫ ʩʚʽʜʦʤʽʩʪʴ ʫʯʥʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʤʘʪʝʤʘʪʠʢʠ. ɺʠʧʫʩʢʥʠʢ ʰʢʦʣʠ ʧʦʚʠʥʝʥ ʩʪʘʪʠ 
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ʘʢʪʠʚʥʦʶ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ ʦʩʦʙʠʩʪʽʩʪʶ, ʱʦ ʢʦʤʧʝʪʝʥʪʥʘ ʫ ʨʦʟʚôʷʟʘʥʥʽ ʞʠʪʪʻʚʠʭ, 

ʩʽʤʝʡʥʠʭ, ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʦʙʣʝʤ, ʛʦʪʦʚʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʠʭ ʦʙʦʚ'ʷʟʢʽʚ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʚʣʘʩʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʽ ʨʦʟʚʠʪʦʢ ʩʚʦʻʾ ʢʨʘʾʥʠ.  

ʊʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʩʪʘʻ ʧʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʻ, ʱʦ ʙʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ ʨʦʟʛʣʷʜʘʶʪʴ ʧʠʪʘʥʥʷ 

ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ. ʇʠʪʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ ʨʦʟʛʣʷʜʘʣʠ ʅ. ɼʝʨʝʚôʷʥʢʦ, ʄ. ɿʘʜʝʨʠʭʽʥʘ, ɺ. ɯʚʘʥʯʫʢ, ʇ. ɯʛʥʘʪʝʥʢʦ, 

ɺ. ʇʦʧʣʫʞʥʠʡ, ɹ. ʂʦʙʟʘʨ ʪʘ ʽʥʰʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʝʢʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘʢʠʭ ʥʘʫʢʦʚʮʽʚ: ʄ. ɽʣʴʢʽʥ, 

ʅ. ʄʘʪʷʰ, ɺ. ʉʠʜʦʨʝʥʢʦ, ɯ. ɿʠʤʥʷ, ʇ. ʃʝʨʥʝʨ, ɭ. ʇʦʣʘʪ ʪʘ ʽʥʰʠʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʜʝʬʽʥʽʮʽʾ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʦʮʽʘʣʴʥʘ ʪʘ ʛʨʦʤʘʜʷʥʩʴʢʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʛʨʦʤʘʜʷʥʩʴʢʘ ʦʩʚʽʪʘ. 

ʋ ʂʦʥʮʝʧʮʽʾ çʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘè ʧʽʜ ʩʦʮʽʘʣʴʥʦʶ ʪʘ ʛʨʦʤʘʜʷʥʩʴʢʦʶ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ ʨʦʟʫʤʽʶʪʴ ʫʩʽ ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ, ʷʢʽ ʧʦʪʨʽʙʥʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʫ ʛʨʦʤʘʜʩʴʢʦʤʫ ʞʠʪʪʽ, ʚ ʩʽʤôʾ, ʥʘ ʨʦʙʦʪʽ. ʋʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʰʠʤʠ 

ʥʘ ʨʝʟʫʣʴʪʘʪ, ʧʦʧʝʨʝʜʞʘʪʠ ʽ ʨʦʟʚôʷʟʫʚʘʪʠ ʢʦʥʬʣʽʢʪʠ, ʜʦʩʷʛʘʪʠ ʢʦʤʧʨʦʤʽʩʽʚ. ʇʦʚʘʛʘ ʜʦ 

ʟʘʢʦʥʫ, ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚ ʣʶʜʠʥʠ ʽ ʧʽʜʪʨʠʤʢʘ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ [4, ʩ. 12]. 

ɻʨʦʤʘʜʷʥʩʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ - ʮʝ ʦʜʥʘ ʟ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ 

ʦʭʦʧʣʶʻ ʾʾ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʣʽʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʩʫʜʞʝʥʥʷ, ʟʜʘʪʥʽʩʪʴ ʽ ʥʘʚʠʯʢʠ ʧʦʰʫʢʫ ʡ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʜʽʘ-ʟʘʩʦʙʽʚ ʽ ʢʦʤʫʥʽʢʘʮʽʾ ʜʣʷ ʫʯʘʩʪʽ ʚ ʧʫʙʣʽʯʥʠʭ 

ʜʠʩʢʫʩʽʷʭ ʽ ʧʨʦʮʝʩʘʭ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʟʜʘʪʥʽʩʪʴ ʜʝʤʦʢʨʘʪʠʯʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ ʜʽʾ [5]. 

ʉʦʮʽʘʣʴʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ī ʮʝ ʩʢʣʘʜʥʝ ʧʝʨʝʧʣʝʪʝʥʥʷ ʫʤʽʥʴ, ʟʥʘʥʴ ʽ ʜʽʡ, ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʪʘ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʾ ʩʦʮʽʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴ ʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʚ ʟʘʜʘʥʽʡ ʩʠʪʫʘʮʽʾ [2, ʩ. 145]. 

ɻʨʦʤʘʜʷʥʩʴʢʘ ʦʩʚʽʪʘ - ʥʘʚʯʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʥʴ ʧʨʦ ʧʨʘʚʘ ʡ 

ʦʙʦʚ'ʷʟʢʠ ʣʶʜʠʥʠ ʽ ʧʦʚ'ʷʟʘʥʝ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʦʩʦʙʠʩʪʦʩʪʽ ʚ ʩʫʩʧʽʣʴʥʽʡ ʩʬʝʨʽ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʦʣʽʪʠʯʥʫ, ʧʨʘʚʦʚʫ ʡ ʝʢʦʥʦʤʽʯʥʫ 

ʦʩʚʽʯʝʥʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʢʝʨʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʥʘʥʥʷʤʠ ʚ ʫʤʦʚʘʭ ʢʘʨʜʠʥʘʣʴʥʦʾ 

ʧʝʨʝʙʫʜʦʚʠ ʩʫʩʧʽʣʴʩʪʚʘ [10]. 

ʉʪʨʠʞʥʝʤ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʦʩʚʽʪʠ ʻ ʥʘʮʽʦʥʘʣʴʥʦ-ʧʘʪʨʽʦʪʠʯʥʝ ʚʠʭʦʚʘʥʥʷ, ʛʦʣʦʚʥʦʶ 

ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʥʘʙʫʪʪʷ ʤʦʣʦʜʠʤʠ ʛʨʦʤʘʜʷʥʘʤʠ ʩʦʮʽʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ, ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʛʨʦʤʘʜʷʥʩʴʢʠʭ ʽ ʢʦʥʩʪʠʪʫʮʽʡʥʠʭ ʦʙʦʚôʷʟʢʽʚ, ʫʩʧʘʜʢʫʚʘʥʥʷ ʜʫʭʦʚʥʠʭ ʥʘʜʙʘʥʴ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʥʘʨʦʜʫ, ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʢʫʣʴʪʫʨʠ ʚʟʘʻʤʠʥ, ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʽʩʥʠʭ ʨʠʩ ʛʨʦʤʘʜʷʥʠʥʘ 

ʋʢʨʘʾʥʩʴʢʦʾ ʜʝʨʞʘʚʠ, ʬʽʟʠʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ, ʤʦʨʘʣʴʥʦʾ, ʭʫʜʦʞʥʴʦ-ʝʩʪʝʪʠʯʥʦʾ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ, ʧʨʘʚʦʚʦʾ, ʪʨʫʜʦʚʦʾ ʡ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ. ɿʜʽʡʩʥʝʥʥʷ ʩʠʩʪʝʤʥʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦ-ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ 

ʋʢʨʘʾʥʠ [3, ʩ. 36]. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʨʦʟʢʨʠʪʠ ʰʣʷʭʠ ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  ʋ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [7] ɭ. ʉ. ʇʦʣʘʪ ʚʚʘʞʘʻ ʟʘ 

ʜʦʮʽʣʴʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʦʮʽʘʣʴʥʽ ʧʨʦʝʢʪʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʘʢʪʠʚʥʦʾ ʛʨʦʤʘʜʷʥʩʴʢʦʾ 

ʧʦʟʠʮʽʾ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʠʯʦʢ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʜʘʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʧʦʥʫʻʤʦ ʧʣʘʥʫʚʘʪʠ ʨʦʙʦʪʫ ʚʯʠʪʝʣʷ ʡ ʫʯʥʽʚ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʟʘ 

ʪʘʢʠʤʠ ʝʪʘʧʘʤʠ: 

ï ʧʨʦʚʝʜʝʥʥʷ ʚʩʪʫʧʥʦʛʦ ʫʨʦʢʫ, ʜʝ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʪʘ, ʟʘʚʜʘʥʥʷ ʧʨʦʝʢʪʫ; 

ï ʦʙôʻʜʥʘʥʥʷ ʫʯʥʽʚ ʫ ʛʨʫʧʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʦʢʨʝʤʝ ʟʘʚʜʘʥʥʷ ʪʘ ʪʝʨʤʽʥʠ ʡʦʛʦ 

ʚʠʢʦʥʘʥʥʷ. ʊʘʢʽ ʛʨʫʧʠ ʥʘʡʯʘʩʪʽʰʝ ʤʘʶʪʴ ʥʘʟʚʠ ʽ ʦʙʦʚôʷʟʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʧʝʚʥʠʤʠ ʧʨʦʬʝʩʽʷʤʠ: 

ʽʩʪʦʨʠʢʠ, ʝʢʦʥʦʤʽʩʪʠ, ʞʫʨʥʘʣʽʩʪʠ ʪʦʱʦ; 

ï ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʫʯʥʽʚ ʩʪʦʩʦʚʥʦ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ (ʙʝʩʽʜʠ, ʯʘʪʠ, 

ʬʦʨʫʤʠ, ʜʠʩʪʘʥʮʽʡʥʽ ʫʨʦʢʠ ʪʦʱʦ); 

ï ʙʝʟʧʦʩʝʨʝʜʥʷ ʨʦʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ (ʜʦʩʣʽʜʞʝʥʥʷʤ): ʧʦʰʫʢ, ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ (ʙʽʙʣʽʦʪʝʢʠ, ʤʝʨʝʞʘ ɯʥʪʝʨʥʝʪ), ʟʫʩʪʨʽʯʽ ʟ ʬʘʭʽʚʮʷʤʠ; 
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ï ʥʘʧʠʩʘʥʥʷ ʧʫʙʣʽʢʘʮʽʡ, ʚʠʧʫʩʢ ʙʨʦʰʫʨ, ʛʘʟʝʪ, ʩʪʚʦʨʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʡ, ʚʽʜʝʦʬʽʣʴʤʽʚ, 

ʩʘʡʪʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʴ, ʦʧʠʪʫʚʘʥʴ ʪʦʱʦ; 

ï ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ-ʧʽʜʩʫʤʢʫ ʟ ʤʝʪʦʶ ʜʝʤʦʥʩʪʨʘʮʽʾ ʡ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʝʢʪʫ 

ʪʘ ʧʽʜʚʝʜʝʥʥʷ ʡʦʛʦ ʧʽʜʩʫʤʢʽʚ. 

ʄʦʪʠʚʘʮʽʷ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ ʫʯʘʩʪʽ ʫ ʨʦʟʚôʷʟʘʥʥʽ ʧʨʦʙʣʝʤ ʛʨʦʤʘʜʠ ʡ ʩʫʩʧʽʣʴʩʪʚʘ 

ʟʘʛʘʣʦʤ ʤʘʻ ʩʪʘʪʠ ʢʣʶʯʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʚʯʠʪʝʣʷ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. 

ɻʨʫʧʦʚʘ ʨʦʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ, ʨʦʟʚʠʪʢʫ ʾʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʥʘʚʠʯʦʢ (ʩʧʽʣʢʫʚʘʥʥʷ ʟ 

ʫʯʠʪʝʣʷʤʠ, ʬʘʭʽʚʮʷʤʠ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ). ʈʦʙʦʪʘ ʟ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʽʜʦʤʦʩʪʝʡ ʽ ʜʘʥʠʭ, 

ʟʦʢʨʝʤʘ ʽ ʝʣʝʢʪʨʦʥʥʠʭ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʜʽʙʥʦʩʪʝʡ ʜʦ ʩʘʤʦʦʩʚʽʪʠ ʪʘ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ʌʦʨʤʫʚʘʪʠ ʛʨʦʤʘʜʷʥʩʴʢʫ ʪʘ ʩʦʮʽʘʣʴʥʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʤʦʞʥʘ ʰʣʷʭʦʤ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ ʟ ʙʽʦʛʨʘʬʽʷʤʠ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʜʘʪʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ 

ʫʯʝʥʠʭ-ʤʘʪʝʤʘʪʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʄ.ɺ. ʆʩʪʨʦʛʨʘʜʩʴʢʠʡ, ɻ.ʌ. ɺʦʨʦʥʠʡ, ʄ.ʌ. ʂʨʘʚʯʫʢ ʽ ʽʥʰʽ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ [8], ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʧʘʤôʷʪʥʠʡ ʟʥʘʢ ʯʠ ʤʦʥʝʪʠ ʟ ʥʘʛʦʜʠ 

ʨʽʯʥʠʮʽ, ʦʜʥʦʛʦ ʟ ʪʘʢʠʭ ʚʯʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ArtCam Pro ̔  ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ Gran-2D. ɺ ʨʘʤʢʘʭ ʧʦʟʘʢʣʘʩʥʦʾ ʯʠ ʜʠʩʪʘʥʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʤʘʪʝʤʘʪʠʢʠ 

ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʢʦʥʢʫʨʩ ʨʠʩʫʥʢʽʚ, ʩʪʚʦʨʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘ ʦʩʥʦʚʽ ʦʩʥʦʚʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʪʠ ʤʘʪʝʨʽʘʣʠ ʟ 

ʘʣʴʙʦʤʫ ʉ.ʇ. ʇʘʨʘʩʢʝʚʠʯ [6]. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ 

ʤʘʪʝʤʘʪʠʢʠ ʟ ʦʙʨʘʟʦʪʚʦʨʯʠʤ ʤʠʩʪʝʮʪʚʦʤ ʽ ʪʨʫʜʦʚʠʤ ʥʘʚʯʘʥʥʷʤ; ʧʨʦʚʦʜʠʪʴʩʷ 

ʧʨʦʬʦʨʽʻʥʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʟ ʫʯʥʷʤʠ. 

ʐʣʷʭʠ ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ ʥʝʦʙʭʽʜʥʦ 

ʦʙʠʨʘʪʠ, ʚʨʘʭʦʚʫʶʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʯʥʽʚ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʝʨʝʜʥʽʭ ʢʣʘʩʘʭ ʧʦʪʨʽʙʥʦ ʥʘʜʘʚʘʪʠ ʧʨʽʦʨʠʪʝʪ ʟʘʜʘʯʘʤ, ʱʦ 

ʤʽʩʪʷʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʽʩʪʦʨʠʯʥʽ ʬʘʢʪʠ, ʜʝʨʞʘʚʥʽ ʩʠʤʚʦʣʠ, ʟʚʠʯʘʾ, ʧʨʠʨʦʜʫ ʋʢʨʘʾʥʠ, ʰʢʦʣʫ, 

ʨʽʜʥʫ ʤʦʚʫ ʪʦʱʦ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʊʠʧʠ ʟʘʜʘʯ ʪʘ ʩʧʦʩʦʙʠ ʾʭ ʨʦʟʚô̫ ʟʫʚʘʥʥʷè ʚ 5-ʤʫ ʢʣʘʩʽ 

ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʥʘʩʪʫʧʥʫ ʟʘʜʘʯʫ, ʫʤʦʚʘ ʷʢʦʾ ʧʦʚô̫ ʟʘʥʘ ʟ ʫʢʨʘʾʥʩʴʢʠʤʠ ʛʝʨʦʷʤʠ-ʢʦʟʘʢʘʤʠ: 

çɯʟ ɿʘʧʦʨʽʟʴʢʦʾ ʉʽʯʽ ʦʜʥʦʯʘʩʥʦ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʠʾʭʘʣʠ ʜʚʘ ʢʦʟʘʢʠ. ʏʝʨʝʟ 1 ʛʦʜʠʥʫ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ ʩʪʘʥʦʚʠʣʘ 800 ʤ. ʐʚʠʜʢʽʩʪʴ ʢʦʟʘʢʘ, ʷʢʠʡ ʾʭʘʚ ʰʚʠʜʰʝ, ʜʦʨʽʚʥʶʻ b ʤ/ʭʚ. 

ʉʢʣʘʜʽʪʴ ʚʠʨʘʟ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʨʫʛʦʛʦ ʢʦʟʘʢʘè. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʂʦʦʨʜʠʥʘʪʥʘ ʧʣʦʱʠʥʘè, ʜʽʪʷʤ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʦʟʥʘʯʠʪʠ ʥʘ 

ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʣʦʱʠʥʽ, ʘ ʧʦʪʽʤ ʟô̒ ʜʥʘʪʠ ʚ ʧʝʚʥʦʤʫ ʧʦʨʷʜʢʫ ʪʦʯʢʠ ʘʙʦ ʧʦʙʫʜʫʚʘʪʠ ʾʭ ʚ Gran-

2D ʯʠ Geogebra. ɺʠʢʦʥʘʚʰʠ ʪʘʢʝ ʟʘʚʜʘʥʥʷ ʫʯʥʽ ʦʪʨʠʤʫʶʪʴ ʜʝʨʞʘʚʥʽ ʩʠʤʚʦʣʠ: ʧʨʘʧʦʨ 

(ʨʠʩ. 1), ʛʝʨʙ, ʚʝʨʙʫ, ʢʘʣʠʥʫ ʪʦʱʦ. ɿʘʬʘʨʙʫʚʘʪʠ ʪʘʢʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʦʙô̒ ʢʪ çʃʘʤʘʥʘè. 
 

 

ʈʠʩ. 1. ɿʥʽʤʦʢ ʟ ʝʢʨʘʥʫ çʇʦʙʫʜʦʚʘ ʜʝʨʞʘʚʥʦʛʦ ʧʨʘʧʦʨʘè ʟʘ ʜʦʧʦʤʦʛʦʶ Gran-2D 
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ɿʘʚʜʘʥʥʷ. ʇʦʙʫʜʫʡʪʝ ʪʘ ʟô̒ ʜʥʘʡʪʝ ʧʦʩʣʽʜʦʚʥʦ ʪʦʯʢʠ:  

(-8;-3)(-5;6)(5;6)(3;0)(-7;0) ʪʘ 

(-6;3)(4;3).  

ʊʘʢʫ ʨʦʙʦʪʫ ʤʦʞʥʘ ʜʦʧʦʚʥʠʪʠ ʧʽʜʛʦʪʦʚʢʦʶ ʫʯʥʷʤʠ ʧʦʚʽʜʦʤʣʝʥʴ, ʧʨʝʟʝʥʪʘʮʽʡ, 

ʧʫʙʣʽʢʘʮʽʡ, ʙʣʦʛʽʚ ʱʦʜʦ ʽʩʪʦʨʽʾ ʚʠʥʠʢʥʝʥʥʷ ʜʝʨʞʘʚʥʦʾ ʩʠʤʚʦʣʽʢʠ ʪʘ ʾʾ ʟʥʘʯʝʥʥʷ. 

ʅʘ ʫʨʦʢʘʭ ʛʝʦʤʝʪʨʽʾ ʧʦʪʨʽʙʥʦ ʟʥʘʡʦʤʠʪʠ ʫʯʥʽʚ ʟ ʫʢʨʘʾʥʩʴʢʠʤʠ ʦʨʥʘʤʝʥʪʘʤʠ 

ʚʠʰʠʚʘʥʦʢ, ʧʠʩʘʥʦʢ; ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʨʽʜʥʽʡ ʦʙʣʘʩʪʽ. 

ʇʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʰʢʦʣʷʨʽ ʚʯʘʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ (ʟʘʜʘʯʽ ʥʘ ʨʫʭ, ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ, ʩʫʤʽʰʽ, ʩʧʣʘʚʠ ʪʦʱʦ). 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ, ʧʝʨʝʚʽʨʢʠ ʟʘʩʚʦʻʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʫʯʥʽʚ, 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʟʘʢʣʘʩʥʦʾ ʨʦʙʦʪʠ ʟ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʨʦʩʚʦʨʜʠ. 

ʅʘʧʨʠʢʣʘʜ ʪʘʢʽ, ʢʦʣʠ ʧʽʩʣʷ ʟʘʧʠʩʫ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʫ ʚʠʜʽʣʝʥʦʤʫ ʩʪʦʚʧʯʠʢʫ 

ʦʪʨʠʤʫʻʤʦ ʢʣʶʯʦʚʝ ʩʣʦʚʦ. ʎʝ ʩʣʦʚʦ ʪʨʝʙʘ ʧʽʜʙʠʨʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʦ ʤʘʣʦ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʦʩʚʽʪʠ ʫʯʥʽʚ, ʘ ʽʥʰʽ ï ʙʫʣʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʪʝʨʤʽʥʘʤʠ. ʋ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʢʨʦʩʚʦʨʜʽ ʢʣʶʯʦʚʠʤ ʩʣʦʚʦʤ ʻ çʂʨʠʚʠʡ ʈʽʛè, ʪʦʙʪʦ ʤʽʩʪʦ, ʚ ʷʢʦʤʫ 

ʧʨʦʞʠʚʘʶʪʴ ʫʯʥʽ. 

       ʢ ʫ ʪ       

      ʛ ʨ ʘ ʜ ʫ ʩ     

     ʪ ʨ ʠ ʢ ʫ ʪ ʥ ʠ ʢ   

      ʜ ʚ ʘ        

      ʩ ʠ ʥ ʫ ʩ      

ʚ ʧ ʠ ʩ ʘ ʥ ʠ ʡ         

                

   ʯ ʦ ʪ ʠ ʨ ʠ ʢ ʫ ʪ ʥ ʠ ʢ  

      ʛ  ̔ ʧ ʦ ʪ ʝ ʥ ʫ ʟ ʘ 

     ʜ ʫ ʛ ʘ        

 

ʋ ʩʪʘʨʰʠʭ ʢʣʘʩʘʭ ʩʝʨʝʜ ʦʩʥʦʚʥʠʭ ʚʠʭʦʚʥʠʭ ʟʘʚʜʘʥʴ ʧʦʪʨʽʙʥʦ ʥʘʤʘʛʘʪʠʩʷ 

ʧʨʠʱʝʧʣʶʚʘʪʠ ʣʶʙʦʚ ʜʦ ɹʘʪʴʢʽʚʱʠʥʠ, ʚʽʜʜʘʥʦʩʪʽ ʩʚʦʻʤʫ ʥʘʨʦʜʫ, ʛʦʨʜʦʩʪʽ ʟʘ ʡʦʛʦ ʢʫʣʴʪʫʨʥʽ 

ʥʘʜʙʘʥʥʷ, ʚʙʦʣʽʚʘʥʥʷ ʟʘ ʡʦʛʦ ʜʦʣʶ. ʆʩʦʙʣʠʚʦ ʮʝ ʚʘʞʣʠʚʦ ʚ ʥʘʰ ʯʘʩ, ʢʦʣʠ ʚ ʋʢʨʘʾʥʽ 

ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʘ ʦʧʝʨʘʮʽʷ. ʋ ʚʠʧʫʩʢʥʠʭ ʢʣʘʩʘʭ ʚʘʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ 

ʧʨʦʬʦʨʽʻʥʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʯʝʨʝʟ ʧʨʦʚʝʜʝʥʥʷ ʨʦʣʴʦʚʠʭ ʽʛʦʨ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʫʯʥʽ ʤʘʪʠʤʫʪʴ ʟʤʦʛʫ 

ʩʪʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʞʫʨʥʘʣʽʩʪʦʤ, ʪʫʨʠʩʪʦʤ, ʧʨʦʛʨʘʤʽʩʪʦʤ ʪʦʱʦ. 

ɺ ʩʫʯʘʩʥʠʭ ʧʽʜʨʫʯʥʠʢʘʭ ʟ ʤʘʪʝʤʘʪʠʢʠ ʻ ʩʧʝʮʽʘʣʴʥʦ ʚʠʦʢʨʝʤʣʝʥʽ ʟʘʜʘʯʽ ʧʨʘʢʪʠʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʨʫʙʨʠʢʠ çʟʘʩʪʦʩʫʡʪʝ ʥʘ ʧʨʘʢʪʠʮʽè ʪʦʱʦ. ʈʦʟʚô̫ ʟʫʶʯʠ ʾʭ, ʤʦʞʥʘ ʧʦʢʘʟʘʪʠ ʫʯʥʷʤ 

ʧʨʘʢʪʠʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʟ ʘʣʛʝʙʨʠ ʽ ʛʝʦʤʝʪʨʽʾ ʚ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. 

ʌʦʨʤʫʚʘʪʠ ʛʨʦʤʘʜʷʥʩʴʢʫ ʪʘ ʩʦʮʽʘʣʴʥʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʦʪʨʽʙʥʦ ʥʝ ʣʠʰʝ ʧʽʜ ʯʘʩ ʫʨʦʢʽʚ, 

ʘ ʡ ʧʽʜ ʯʘʩ ʧʦʟʘʢʣʘʩʥʦʾ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʫʯʥʷʤʠ. ʄʦʞʥʘ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʘʪʝʨʽʘʣʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ çɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩè [1]. ʉʝʨʝʜ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʽ 

ʤʽʞʧʨʝʜʤʝʪʥʽ ʧʨʦʝʢʪʠ, ʢʨʦʩʚʦʨʜʠ ʽ ʟʘʚʜʘʥʥʷ ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʦʱʦ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ.  

ʆʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ 

(ʦʩʦʙʣʠʚʦ ʧʝʚʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ) ʨʦʟʰʠʨʶʻ ʾʭ ʤʘʪʝʤʘʪʠʯʥʠʡ ʩʚʽʪʦʛʣʷʜ, ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʤʘʪʝʤʘʪʠʯʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ, ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʽ ʩʪʽʡʢʦʛʦ ʽʥʪʝʨʝʩʫ 

ʜʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ʊʘʢʘ ʜʽʷʣʴʥʽʩʪʴ ʦʨʽʻʥʪʫʻ ʫʯʥʽʚ ʥʘ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʽ ʩʦʮʽʘʣʽʟʘʮʽʶ 

ʥʘʚʯʘʥʥʷ, ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝ ʚʠʢʣʘʜʝʥʝ, ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ 

ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʧʦʪʨʽʙʥʦ: 

ï ʩʪʚʦʨʝʥʥʷ ʜʨʫʢʦʚʘʥʠʭ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʫʯʥʽʚ ʧʨʦ ʚʠʜʘʪʥʠʭ 

ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ-ʤʘʪʝʤʘʪʠʢʽʚ; 

- ʧʨʦʚʝʜʝʥʥʷ ʧʣʝʥʝʨʥʠʭ ʫʨʦʢʽʚ (ʧʦʟʘ ʤʝʞʘʤʠ ʢʣʘʩʫ) ʥʘ ʽʩʪʦʨʠʯʥʠʭ ʪʘ ʢʫʣʴʪʫʨʥʠʭ 

ʧʘʤôʷʪʢʘʭ ʨʽʜʥʦʛʦ ʤʽʩʪʘ, ʋʢʨʘʾʥʠ; 
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ï ʩʪʚʦʨʝʥʥʷ ʡ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʤʽʩʪʷʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʽʩʪʦʨʽʶ, 

ʧʨʠʨʦʜʫ ʨʽʜʥʦʛʦ ʢʨʘʶ ʪʘ ʋʢʨʘʾʥʠ; 

ï ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʫʯʘʩʪʽ ʚ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʝʢʪʘʭ; 

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʾ, 

ʧʫʙʣʽʢʘʮʽʡ, ʢʨʦʩʚʦʨʜʽʚ, ʨʝʙʫʩʽʚ ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ ʚʙʘʯʘʻʤʦ ʚ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 
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ɺʦʣʦʱʫʢ ʀ. ɸ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ.  

ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʨʘʩʢʨʳʪʳ ʧʫʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʤʘʪʝʤʘʪʠʢʝ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʟʘʜʘʯ, ʪʝʤ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʫʨʦʢʦʚ, 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʫʨʩʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ. ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ArtCam Pro, ʜʠʥʘʤʠʯʝʩʢʫʶ 

ʛʝʦʤʝʪʨʠʶ Gran-2D, Geogebra ʠ ʜʨʫʛʠʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ: ʩʦʟʜʘʥʠʝ ʧʝʯʘʪʥʳʭ 

ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ ʦ ʚʳʜʘʶʱʠʭʩʷ ʫʢʨʘʠʥʩʢʠʭ ʫʯʝʥʳʭ-

ʤʘʪʝʤʘʪʠʢʘʭ; ʧʨʦʚʝʜʝʥʠʝ ʧʣʵʥʝʨʥʳʭ ʫʨʦʢʦʚ (ʚʥʝ ʢʣʘʩʩʘ) ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ 

ʧʘʤʷʪʥʠʢʘʭ ʨʦʜʥʦʛʦ ʛʦʨʦʜʘ, ʋʢʨʘʠʥʳ; ʩʦʟʜʘʥʠʝ ʠ ʨʝʰʝʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʦʜʝʨʞʘʱʠʭ 

ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʪʦʨʠʠ, ʧʨʠʨʦʜʝ ʨʦʜʥʦʛʦ ʢʨʘʷ ʠ ʋʢʨʘʠʥʳ; ʧʨʠʚʣʝʯʝʥʠʝ ʫʯʘʱʠʭʩʷ ʢ ʫʯʘʩʪʠʶ ʚ 

ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
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ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʝʟʝʥʪʘʮʠʠ, ʧʫʙʣʠʢʘʮʠʡ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. 

ɺʳʧʫʩʢʥʠʢ ʰʢʦʣʳ, ʫ ʢʦʪʦʨʦʛʦ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʛʨʘʞʜʘʥʩʢʘʷ ʠ 

ʩʦʮʠʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʪʘʥʝʪ ʘʢʪʠʚʥʳʤ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʛʨʘʞʜʘʥʠʥʦʤ 

ʋʢʨʘʠʥʳ, ʛʦʪʦʚʳʤ ʢ ʨʝʰʝʥʠʶ ʞʠʟʥʝʥʥʳʭ, ʩʝʤʝʡʥʳʭ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʠ 

ʚʧrʦʣʥʝʥʠʷ ʛʨʘʞʜʘʥʩʢʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʩʦʙʩʪʚʝʥʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʩʚʦʝʡ ʩʪʨʘʥʳ. 

ʆʩʥʦʚʫ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʣʦʛʠʢʦ-ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʩʪʘʪʴʝ ʚʳʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʠʤʝʥʥʦ: ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ, 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʚʫʟʦʚ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʘʢʫʣʴʪʝʪʦʚ - ʙʫʜʫʱʠʭ 

ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʞʜʘʥʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, 

ʦʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʝ, ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʧʨʦʝʢʪʳ. 

 

Voloshchuk I. A. Formation of civic and social competences of students during 

mathematics training. 

In the article on the basis of analysis of scientific and methodical literature are revealed the 

ways of forming the civic and social competences of students during the study of mathematics. There 

were introduced the examples of tasks, themes of intersubject projects and lessons, distant courses 

for organization pupils' civic education. It is suggested to use the ArtCam Pro software, dynamic 

geometry Gran-2D, Geogebra and others during math lessons.  

The research showed that for the formation of civic and social competences of students during 

mathematics training it is expedient:  

- creation of printed and electronic resources for informing students about the outstanding 

Ukrainian mathematicians;  

- conducting of outdoor classes (outside the classroom) on historical and cultural monuments 

of their hometown, Ukraine;  

- creation and solving of creative tasks, which contain information about history, nature of 

native land and Ukraine;  

- involvement of students in interdisciplinary and social projects;  

- the use of information and communication technologies to create a presentation, 

publications of a patriotic nature.  

A graduate of a school with a high level of civic and social competence will become an active, 

competitive citizen of Ukraine, ready to solve life, family, professional problems and to fulfill civil 

obligations, responsible for his own well-being and development of his country.  

The basis of investigation methods was logical-didactic analysis, generalization and 

systemization of results. 

The article outlines perspective directions of further pedagogical investigations, namely: 

development of a methodology for the formation of key competencies during the study of 

mathematics. 

The obtained results will be useful for teachers of Maths, undergraduates of pedagogical 

universities on the faculty of Maths and Physics - future teachers of Maths. 

Key words: civic competence, social competence, mathematics training, civic education, 

interdisciplinary projects.  
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ʗ. ɸ. ʍʠʮʝʥʢʦ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

ʄʽʨʦʥʝʮʴ ʃ.ʇ., ʍʠʮʝʥʢʦ ʗ.ɸ. 

ʄɽʊʆɼʀʏʅɯ ɿɸʉɸɼʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ɼʀʉʂʋʉɯʁʅʀʍ ʄɽʊʆɼɯɺ 

ʋ ʇʈʆʎɽʉɯ ʅɸɺʏɸʅʅʗ ɹɯʆʃʆɻɯɰ ɺ ʆʉʅʆɺʅɯʁ ʐʂʆʃɯ 

 

ʋ ʩʪʘʪʪʽ ʩʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʜʠʩʢʫʩʽʡʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ. ʆʧʠʩʘʥʦ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʠʩʢʫʩʽʡʥʠʭ ʤʝʪʦʜʽʚ. ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʥʘʚʯʘʣʴʥʽ ʜʠʩʢʫʩʽʾ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 

ʧʨʘʢʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ, ʬʦʨʤʫʶʪʴ ʥʘʚʠʯʢʠ 

ʚʽʜʩʪʦʶʚʘʪʠ ʜʫʤʢʫ, ʧʦʛʣʠʙʣʶʶʪʴ ʟʥʘʥʥʷ ʟ ʦʙʛʦʚʦʨʶʚʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ, ʚʯʘʪʴ ʛʣʠʙʦʢʦ 

ʨʦʟʫʤʽʪʠ ʧʨʦʙʣʝʤʫ, ʦʧʝʨʫʚʘʪʠ ʘʨʛʫʤʝʥʪʘʤʠ, ʚʠʭʦʚʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʟʚʘʞʘʪʠ ʥʘ ʜʫʤʢʠ 

ʽʥʰʠʭ, ʬʦʨʤʫʶʪʴ ʚʣʘʩʥʠʡ ʧʦʛʣʷʜ ʥʘ ʩʚʽʪ, ʚʯʘʪʴ ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ. ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʙʽʦʣʦʛʽʾ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ ʜʠʩʢʫʩʽʡʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʜʦʨʝʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʪʘʢʠʭ ʪʝʤ: ʨʦʣʴ ʫ ʧʨʠʨʦʜʽ ʪʘ ʞʠʪʪʽ ʣʶʜʠʥʠ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ; ʟʥʘʯʝʥʥʷ 

ʨʦʩʣʠʥ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʞʠʪʪʷ ʥʘ ʧʣʘʥʝʪʽ ɿʝʤʣʷ; ʟʥʘʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʜʠʭʘʥʥʷ; ʧʦʚʝʜʽʥʢʘ 

ʪʚʘʨʠʥ, ʤʝʪʦʜʠ ʾʾ ʚʠʚʯʝʥʥʷ; ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ ʪʚʘʨʠʥ: ʜʦʩʣʽʜʥʠʮʴʢʘ, ʭʘʨʯʦʚʘ, ʟʘʭʠʩʥʘ, 

ʛʽʛʽʻʥʽʯʥʘ, ʨʝʧʨʦʜʫʢʪʠʚʥʘ (ʧʦʰʫʢ ʧʘʨʪʥʝʨʽʚ, ʙʘʪʴʢʽʚʩʴʢʘ ʧʦʚʝʜʽʥʢʘ ʪʘ ʪʫʨʙʦʪʘ ʧʨʦ 

ʧʦʪʦʤʩʪʚʦ), ʪʝʨʠʪʦʨʽʘʣʴʥʘ, ʩʦʮʽʘʣʴʥʘ. ʅʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ ʜʠʩʢʫʩʽʶ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʚ ʥʘʩʪʫʧʥʠʭ ʚʘʨʽʘʥʪʘʭ: ʷʢ ʧʽʜʩʫʤʢʦʚʠʡ ʫʨʦʢ; ʚʢʣʶʯʝʥʥʷ ʜʠʩʢʫʩʽʡʥʠʭ ʤʝʪʦʜʽʚ ʚ ʦʢʨʝʤʽ ʫʨʦʢʠ, 

ʥʘ ʝʪʘʧʘʭ ʧʝʨʝʚʽʨʢʠ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʢʫʩʽʾ ʥʘ ʝʪʘʧʽ ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʰʣʷʭʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʘʙʦ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ ʟ ʦʙʛʦʚʦʨʝʥʥʷʤ ʾʾ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʩʢʫʩʽʡʥʽ ʤʝʪʦʜʠ, ʜʠʩʢʫʩʽʷ, ʙʽʦʣʦʛʽʷ, ʜʠʩʧʫʪ, ʜʝʙʘʪʠ, ʦʩʥʦʚʥʘ ʰʢʦʣʘ, 

ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ, ʧʽʟʥʘʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʇʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽ ʛʨʦʤʘʜʷʥʩʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʚ ʫʯʥʽʚ ʤʘʻ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʝ ʫʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʽʚ ʽ ʧʨʦʝʢʪʽʚ, ʦʮʽʥʶʚʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʘ ʨʠʟʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʜʙʘʥʴ ʙʽʦʣʦʛʽʯʥʦʾ ʥʘʫʢʠ ʜʣʷ ʜʦʙʨʦʙʫʪʫ ʣʶʜʠʥʠ ʽ ʙʝʟʧʝʢʠ ʜʦʚʢʽʣʣʷ. ʂʨʽʤ ʪʦʛʦ, ʚʠʧʫʩʢʥʠʢ 

ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ ʤʘʻ ʚʤʽʪʠ ʚʽʜʩʪʦʶʚʘʪʠ ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ ʱʦʜʦ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʫ ʩʧʨʘʚʽ 

ʟʙʝʨʝʞʝʥʥʷ ʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ, ʙʫʪʠ ʛʦʪʦʚʠʤ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʘʭ; 

ʥʝʩʪʠ ʛʨʦʤʘʜʷʥʩʴʢʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʪʘʥ ʜʦʚʢʽʣʣʷ, ʰʘʥʫʚʘʪʠ ʨʦʟʤʘʾʪʪʷ ʜʫʤʦʢ ʽ ʧʦʛʣʷʜʽʚ. 

ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʢʫʩʽʡʥʠʭ ʤʝʪʦʜʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʠʪʘʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʢʫʩʽʡʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ ɸ.ʄ. ɸʣʝʢʩʶʢ, ʆ.ɯ. ʇʦʤʝʪʫʥ, ʆ.ɸ. ʉʘʚʯʫʢ, ʄ.ɺ. ʂʦʨʦʪʢʦʚʦʾ, 

ɺ.ʆ. ʆʥʠʱʫʢ [3]. ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʩʢʫʩʽʡʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ ʉ. ɸʛʘʧʰʫʢ, ʷʢʘ ʧʨʦʧʦʥʫʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʜʠʩʢʫʩʽʾ 

ʥʘ ʣʝʢʮʽʾ ʪʘ ʨʦʟʨʦʙʠʣʘ ʤʦʪʠʚʘʮʽʡʥʽ ʜʠʩʢʫʩʽʾ ʜʣʷ ʫʯʥʽʚ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ [1]. ʇʫʩʪʦʚʽʪ ʅ. ʪʘ 

ʃʝʚʯʫʢ ʅ. ʨʦʟʨʦʙʠʣʠ ʥʘʚʯʘʣʴʥʽ ʜʠʩʢʫʩʽʾ ʟ ʧʨʦʙʣʝʤ ʜʦʚʢʽʣʣʷ. ɺ. ʐʫʣʜʠʢ ʧʨʦʧʦʥʫʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʜʠʩʢʫʩʽʾ ʥʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ [5]. ʊʦʤʫ 

ʤʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ ʨʦʟʢʨʠʪʪʷ ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʢʫʩʽʡʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʾ ʫ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʫʯʘʩʥʝ ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ ʥʝ ʤʦʞʝ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ 

ʩʪʘʚʣʝʥʥʽ ʜʦ ʥʝʾ ʣʠʰʝ ʷʢ ʜʦ ʬʘʢʪʦʣʦʛʽʯʥʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʬʫʥʢʮʽʷ ʷʢʦʾ ï ʧʨʘʚʠʣʴʥʠʡ ʦʧʠʩ 

ʞʠʚʠʭ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʷʚʠʱ. ʅʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ ʤʘʻ ʜʦʧʦʤʦʛʪʠ ʰʢʦʣʷʨʘʤ 

ʩʪʚʦʨʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʤʦʜʝʣʴ ʧʽʟʥʘʥʥʷ ʥʘʫʢʦʚʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ. 

ʅʘʫʢʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʚ 

ʫʯʥʽʚ ʩʪʽʡʢʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘ ʪʚʦʨʯʽʩʪʴ, ʘʢʪʠʚʥʽʩʪʴ ʽ ʧʽʟʥʘʚʘʣʴʥʫ ʩʘʤʦʩʪʽʡʥʽʩʪʴ. 

ɽʬʝʢʪʠʚʥʠʤ ʫ ʚʠʨʽʰʝʥʥʽ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ ʻ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ 
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ʚʽʣʴʥʦʾ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʽʘʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʚʽʣʴʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʟʤʽʩʪʦʤ ʷʢʦʛʦ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʨʝʙʠ ʘʥʘʣʽʟʫʚʘʪʠ ʡ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʙʽʦʣʦʛʽʯʥʽ ʷʚʠʱʘ ʪʘ 

ʞʠʚʽ ʧʨʠʨʦʜʥʽ ʩʠʩʪʝʤʠ, ʷʢʘ ʤʽʩʪʠʪʴʩʷ ʚ ʙʫʜʴ-ʷʢʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣʘʭ. ʂʣʶʯʦʚʠʤ 

ʤʦʤʝʥʪʦʤ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʫʤʦʚ ʩʚʦʙʦʜʠ, ʢʨʠʪʠʯʥʦʩʪʽ ʤʠʩʣʝʥʥʷ ʤʘʻ ʩʪʘʪʠ ʫʩʚʽʜʦʤʣʝʥʥʷ ʷʢ 

ʫʯʠʪʝʣʝʤ, ʪʘʢ ʽ ʫʯʥʝʤ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʥʽʭʪʦ ʥʝ ʤʦʞʝ ʙʫʪʠ ʥʦʩʽʻʤ ʘʙʩʦʣʶʪʥʦʾ ʽʩʪʠʥʠ, ʘ ʦʮʽʥʢʠ 

ʙʽʦʣʦʛʽʯʥʠʭ ʷʚʠʱ ʽ ʩʠʩʪʝʤ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʘʙʦ ʩʧʨʦʩʪʦʚʘʥʽ ʙʝʟ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʊʘʢʽ ʫʤʦʚʠ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʰʣʷʭʦʤ ʚʢʣʶʯʝʥʥʷ ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʘʚʯʘʣʴʥʠʭ 

ʜʠʩʢʫʩʽʡ. 

ɼʠʩʢʫʩʽʻʶ ʥʘʟʠʚʘʶʪʴ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʙʤʽʥʽ ʜʫʤʢʘʤʠ ʟ ʧʝʚʥʦʾ 

ʧʨʦʙʣʝʤʠ. ɼʠʩʢʫʩʽʡʥʽ ʤʝʪʦʜʠ ï ʮʝ ʚʠʜ ʛʨʫʧʦʚʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʽʡ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʧʨʦʮʝʩʽ ʚʠʨʽʰʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ [3]. 

ʑʝ ʂ.ɼ.ʋʰʠʥʩʴʢʠʡ ʨʘʜʠʚ ʚʠʭʦʚʘʪʝʣʷʤ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʜʽʪʝʡ ʥʘ ʩʫʧʝʨʝʯʣʠʚʽ ʘʙʦ ʩʭʦʞʽ 

ʫʷʚʣʝʥʥʷ, ʱʦ ʚʽʜʢʨʠʚʘʣʦ ʧʝʨʝʜ ʩʘʤʠʤ ʫʯʥʝʤ ʤʦʞʣʠʚʽʩʪʴ ʮʽʣʢʦʤ ʩʘʤʦʩʪʽʡʥʦ ʘʙʦ ʟ ʥʝʦʙʭʽʜʥʦʶ 

ʜʦʧʦʤʦʛʦʶ (ʯʠʤ ʾʾ ʤʝʥʰʝ ʪʠʤ ʢʨʘʱʝ) ʜʦʣʘʪʠ ʮʽ ʧʝʨʝʧʦʥʠ ʽ ʚʠʚʦʜʠʪʠ ʥʦʚʫ ʽʩʪʠʥʫ. 

ʎʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʠʩʢʫʩʽʡ ï ʥʝ ʚ ʧʽʜʢʦʨʝʥʥʽ ʾʾ ʜʠʜʘʢʪʠʯʥʦʤʫ ʟʘʚʜʘʥʥʶ: ʟʘʩʚʦʻʥʥʷ 

ʬʘʢʪʠʯʥʠʭ ʟʥʘʥʴ ʘʙʦ ʪʦʯʦʢ ʟʦʨʫ ʟʘ ʧʣʘʥʦʤ ʫʯʠʪʝʣʷ, ʘ ʚ ʟʨʦʟʫʤʽʣʦʤʫ ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʥʷ 

ʧʨʘʛʥʝʥʥʽ ʥʦʚʦʛʦ ʟʥʘʥʥʷ ï ʦʨʽʻʥʪʠʨʘ ʜʣʷ ʥʘʩʪʫʧʥʦʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʟʥʘʥʴ, ʦʮʽʥʢʠ 

(ʬʘʢʪʽʚ, ʷʚʠʱ). ɿʚʽʜʩʠ ʫʚʘʛʘ ʜʦ ʜʠʩʢʫʩʽʡ ʷʢ ʜʦ ʟʘʩʦʙʫ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʫʯʥʽʚ ʪʘ ʩʧʦʩʦʙʫ ʧʦʛʣʠʙʣʝʥʦʾ ʨʦʙʦʪʠ ʟʽ ʟʤʽʩʪʦʤ ʧʨʝʜʤʝʪʘ, ʚʠʭʦʜʫ ʟʘ ʤʝʞʽ ʟʘʩʚʦʻʥʥʷ 

ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ, ʪʚʦʨʯʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ. 

ʅʘʫʢʦʚʮʷʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʥʘʚʯʘʣʴʥʽ ʜʠʩʢʫʩʽʾ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʧʨʘʢʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ, ʬʦʨʤʫʶʪʴ ʥʘʚʠʯʢʠ ʚʽʜʩʪʦʶʚʘʪʠ 

ʜʫʤʢʫ, ʧʦʛʣʠʙʣʶʶʪʴ ʟʥʘʥʥʷ ʟ ʦʙʛʦʚʦʨʶʚʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ, ʚʯʘʪʴ ʛʣʠʙʦʢʦ ʨʦʟʫʤʽʪʠ ʧʨʦʙʣʝʤʫ, 

ʦʧʝʨʫʚʘʪʠ ʘʨʛʫʤʝʥʪʘʤʠ, ʚʠʭʦʚʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʟʚʘʞʘʪʠ ʥʘ ʜʫʤʢʠ ʽʥʰʠʭ, ʬʦʨʤʫʶʪʴ ʚʣʘʩʥʠʡ 

ʧʦʛʣʷʜ ʥʘ ʩʚʽʪ, ʚʯʘʪʴ ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ [5]. ʅʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ ʥʘ ʦʩʥʦʚʽ ʜʠʩʢʫʩʽʡ ʩʪʚʦʨʶʻ 

ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ ʫʯʥʽʚ ʥʘʚʯʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʟʘʧʦʙʽʛʘʶʯʠ ʤʦʞʣʠʚʠʤ 

ʧʦʤʠʣʢʦʚʠʤ ʪʣʫʤʘʯʝʥʥʷʤ, ʚʯʠʪʴ ʘʨʛʫʤʝʥʪʫʚʘʪʠ, ʜʦʚʦʜʠʪʠ, ʦʙʩʪʦʶʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ, 

ʢʨʠʪʠʯʥʦ ʩʪʘʚʠʪʠʩʷ ʜʦ ʯʫʞʠʭ ʽ ʚʣʘʩʥʠʭ ʩʫʜʞʝʥʴ, ʩʪʠʤʫʣʶʻ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ, ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʪʘ ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ɺʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʩʢʫʩʽʡ ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʽʚ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ: ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʘʚʯʘʥʥʷ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʪʦʙʪʦ ʯʝʨʝʟ ʾʭʥʶ 

ʚʣʘʩʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʢʦʣʠ ʚʦʥʠ ʻ ʩʫʙôʻʢʪʘʤʠ ʥʘʚʯʘʥʥʷ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʜʠʩʢʫʩʽʾ ʻ 

ʨʦʟʨʦʙʢʘ ʟʘʚʜʘʥʴ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʽ ʪʦʯʢʠ ʟʦʨʫ ʟ ʧʨʠʚʦʜʫ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʙʽʦʣʦʛʽʯʥʦʛʦ ʷʚʠʱʘ. 

ɯʟ ʟʽʪʢʥʝʥʥʷ ʧʨʦʪʠʣʝʞʥʠʭ ʧʦʟʠʮʽʡ ʚʠʥʠʢʘʻ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʥʦʛʦ ʧʠʪʘʥʥʷ ʘʙʦ ʟʘʚʜʘʥʥʷ, 

ʩʧʨʦʙʘ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʴ, ʨʽʰʝʥʥʷ, ʩʧʨʠʷʻ ʧʨʦʥʠʢʥʝʥʥʶ ʚ ʩʫʪʴ ʧʨʦʙʣʝʤʠ, ʩʪʠʤʫʣʶʻ 

ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʪʘ ʨʦʟʚʠʚʘʻ ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ʈʽʟʥʽ ʚʠʜʠ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʢʫʩʽʾ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʜʠʜʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʟ 

ʨʽʟʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʫʯʥʽʚ. 

ɺ. ʆʢʦʥʴ ʧʨʦʧʦʥʫʻ ʪʨʠ ʚʠʜʠ ʜʠʩʢʫʩʽʾ: 

1) çʧʦʙʽʞʥʘè (ʚʠʥʠʢʘʻ ʩʪʠʭʽʡʥʦ ʧʽʜ ʯʘʩ ʨʦʟʛʣʷʜʫ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʧʠʪʘʥʴ, ʷʢʽ 

ʮʽʢʘʚʣʷʪʴ ʙʽʣʴʰʽʩʪʴ ʫʯʥʽʚ); 

2) ʜʠʩʢʫʩʽʷ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʢʦʥʘʥʴ; 

3) ʩʧʨʘʚʞʥʷ ʥʘʚʯʘʣʴʥʘ ʜʠʩʢʫʩʽʷ (ʩʧʝʮʽʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʛʣʷʜʫ ʚʘʞʣʠʚʦʾ 

ʜʠʜʘʢʪʠʯʥʦʾ ʧʨʦʙʣʝʤʠ) [3]. 

ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʽʥʰʽ ʚʠʜʠ ʜʠʩʢʫʩʽʾ. ʄʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ: ʘ) ʩʧʦʩʪʝʨʝʞʥʫ ʜʠʩʢʫʩʽʶ 

(ʫʯʘʩʪʴ ʫ ʥʽʡ ʙʝʨʝ ʚʠʟʥʘʯʝʥʘ ʯʘʩʪʠʥʘ ʫʯʥʽʚ, ʚ ʽʥʰʽ ï ʪʽʣʴʢʠ ʩʧʦʩʪʝʨʽʛʘʯʽ)ʙ) ʙʘʛʘʪʦʨʘʟʦʚʫ 

ʜʠʩʢʫʩʽʶ (ʫʯʥʽ ʩʧʦʯʘʪʢʫ ʚʠʚʯʘʶʪʴ ʽ ʨʦʟʛʣʷʜʘʶʪʴ ʧʨʦʙʣʝʤʫ ʚ ʤʘʣʠʭ ʛʨʫʧʘʭ, ʘ ʧʦʪʽʤ 

ʜʠʩʢʫʪʫʶʪʴ ʚʩʽʤ ʢʣʘʩʦʤ); ʚ) ʣʽʤʽʪʦʚʘʥʫ ʜʠʩʢʫʩʽʶ (ʚ ʛʨʫʧʘʭ ʽʟ 5-7 ʦʩʽʙ ʧʨʦʪʷʛʦʤ  

5-10 ʭʚʠʣʠʥ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʧʝʚʥʽ ʜʠʜʘʢʪʠʯʥʽ ʧʨʦʙʣʝʤʠ); ʛ) ʢʦʥʬʝʨʝʥʮʽʡʥʫ ʜʠʩʢʫʩʽʶ 

(ʚʠʤʘʛʘʻ ʚʩʝʙʽʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʽ ʪʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʪʽʣʴʢʠ 

ʚ ʥʘʚʯʘʣʴʥʠʭ ʢʦʣʝʢʪʠʚʘʭ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʨʦʟʫʤʦʚʦʶ ʧʽʜʛʦʪʦʚʢʦʶ, ʥʘʧʨʠʢʣʘʜ ʚ ʽʥʩʪʠʪʫʪʘʭ, ʜʝ 

ʥʘʚʯʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʚ ʩʝʢʮʽʷʭ, ʘ ʪʽʣʴʢʠ ʧʦʪʽʤ ʥʘ ʧʣʝʥʘʨʥʦʤʫ ʟʘʩʽʜʘʥʥʽ) [1]. 
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ʆ.ɸ. ʉʘʚʯʫʢ ʚʠʜʽʣʷʻ ʪʘʢʽ ʚʠʜʠ ʢʣʘʩʠʬʽʢʘʮʽʡ ʜʠʩʢʫʩʽʡ [4]:  

1. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ: ʥʘʚʯʘʣʴʥʘ, ʪʨʝʥʫʚʘʣʴʥʘ, ʧʨʦʜʫʢʪʠʚʥʘ, ʢʨʝʘʪʠʚʥʘ. 

2. ɿʘ ʥʘʧʨʷʤʢʦʤ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ: ʚʠʭʦʚʥʘ, ʨʦʟʚʠʚʘʣʴʥʘ, ʧʽʟʥʘʚʘʣʴʥʘ. 

3. ɿʘ ʤʝʪʦʶ: ʧʨʦʧʝʜʝʚʪʠʯʥʘ, ʜʠʜʘʢʪʠʯʥʘ, ʨʝʬʣʝʢʩʽʡʥʘ. 

4. ɿʘ ʩʪʨʫʢʪʫʨʥʠʤʠ ʦʟʥʘʢʘʤʠ: ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ, ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʘ. 

5. ɿʘ ʤʝʪʦʜʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ: ʮʽʣʴʦʚʘ, ʧʨʦʙʣʝʤʥʦ-ʪʝʤʘʪʠʯʥʘ, çʩʦʢʨʘʪʽʚʩʴʢʘ 

ʙʝʩʽʜʘè. 

6. ɿʘ ʜʦʤʽʥʫʶʯʠʤ ʤʝʪʦʜʦʤ: ʘʢʘʜʝʤʽʯʥʘ, ʜʽʘʣʦʛʽʯʥʘ, ʽʛʨʦʚʘ, ʽʥʪʝʨʘʢʪʠʚʥʘ. 

7. ɿʘ ʧʨʝʜʤʝʪʦʤ ʦʙʛʦʚʦʨʝʥʥʷ: ʮʽʣʽʩʥʘ, ʧʦʣʝʤʽʯʥʘ, ʝʚʨʠʩʪʠʯʥʘ. 

8. ɿʘ ʦʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʘ, ʦʧʝʨʘʮʽʡʥʘ, ʜʽʣʦʚʘ, ʨʦʣʴʦʚʘ. 

9. ɿʘ ʦʙʩʷʛʦʤ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʛʦʨʥʫʪʘ, ʙʣʦʯʥʘ, ʬʨʘʛʤʝʥʪʘʨʥʘ. 

10. ɿʘ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ: ʧʦʚʽʜʦʤʣʷʶʯʘ, ʘʥʘʣʽʪʠʯʥʘ, ʩʠʥʪʝʟʫʶʯʘ. 

11. ɿʘ ʬʦʨʤʦʶ ʧʨʦʚʝʜʝʥʥʷ: ʫʩʥʘ, ʧʠʩʴʤʦʚʘ. 

12. ɿʘ ʩʪʫʧʝʥʝʤ ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ: ʩʧʦʥʪʘʥʥʘ, ʩʧʣʘʥʦʚʘʥʘ. 

13. ɿʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ: ʢʝʨʦʚʘʥʘ, ʚʽʣʴʥʘ. 

14. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʦʨʛʘʥʽʟʘʮʽʾ: ʜʠʩʧʝʨʩʥʘ, ʩʪʘʙʽʣʴʥʦ-ʛʨʫʧʦʚʘ, ʨʦʪʘʮʽʡʥʦ-ʛʨʫʧʦʚʘ. 

15. ɿʘ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ: ʢʣʘʩʠʯʥʘ, ʬʨʦʥʪʘʣʴʥʘ, ʤʽʞ ʛʨʫʧʦʚʘ, ʚ ʧʘʨʘʭ. 

16. ɿʘ ʬʦʨʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ: ʥʝʬʦʨʤʘʣʴʥʘ, ʬʦʨʤʘʣʴʥʘ. 

ʄ.ɺ. ʂʦʨʦʪʢʦʚʘ ʨʦʟʨʦʙʠʣʘ ʪʘʢʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʠʩʢʫʩʽʡ [2]:  

ʘ) ʟʘ ʧʨʠʥʮʠʧʦʤ ʧʨʦʚʝʜʝʥʥʷ: ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʘʙʦ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ; ʜʠʩʢʫʩʽʾ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʽʛʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ; ʧʨʦʝʢʪʥʽ. 

ʙ) ʟʘ ʩʢʣʘʜʦʤ ʫʯʘʩʥʠʢʽʚ: ʢʦʤʘʥʜʥʽ, ʛʨʫʧʦʚʽ, ʧʘʨʥʽ. 

ʉʝʨʝʜ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʦʨʤ ʜʠʩʢʫʩʽʡ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ: 

¶ çʢʨʫʛʣʠʡ ʩʪʽʣè ï ʙʝʩʽʜʘ, ʚ ʷʢʽʡ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 5-6 ʫʯʥʽʚ, ʢʦʪʨʽ ʦʙʤʽʥʶʶʪʴʩʷ ʜʫʤʢʘʤʠ 

ʷʢ ʤʽʞ ʩʦʙʦʶ, ʪʘʢ ʽ ʟ ʘʫʜʠʪʦʨʽʻʶ (ʨʝʰʪʦʶ ʢʣʘʩʫ); 

¶ ʟʘʩʽʜʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ (çʧʘʥʝʣʴʥʘ ʜʠʩʢʫʩʽʷè), ʚ ʷʢʽʡ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 4-6 ʫʯʥʽʚ 

ʨʘʟʦʤ ʟ ʦʙʨʘʥʠʤ ʛʦʣʦʚʦʶ; ʩʧʦʯʘʪʢʫ ʛʨʫʧʘ ʦʙʛʦʚʦʨʶʻ ʧʝʚʥʫ ʧʨʦʙʣʝʤʫ, ʧʦʪʽʤ ʧʨʦʧʦʥʫʻ ʩʚʦʶ 

ʧʦʟʠʮʽʶ ʚʩʴʦʤʫ ʢʣʘʩʫ ʫ ʬʦʨʤʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʘʙʦ ʜʦʧʦʚʽʜʽ; 

¶ ʬʦʨʫʤ ï ʦʙʛʦʚʦʨʝʥʥʷ, ʚ ʷʢʦʤʫ ʝʢʩʧʝʨʪʥʘ ʛʨʫʧʘ ʦʙʤʽʥʶʻʪʴʩʷ ʜʫʤʢʘʤʠ ʟ ʘʫʜʠʪʦʨʽʻʶ 

(ʢʣʘʩʦʤ); 

¶ ʜʝʙʘʪʠ ï ʦʙʛʦʚʦʨʝʥʥʷ, ʧʦʙʫʜʦʚʘʥʝ ʥʘ ʦʩʥʦʚʽ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʧʣʘʥʦʚʘʥʠʭ ʚʠʩʪʫʧʽʚ 

ʫʯʘʩʥʠʢʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʚʠʩʣʫʭʦʚʫʶʪʴ ʩʧʨʦʩʪʫʚʘʥʥʷ ʩʚʦʾʭ 

ʘʨʛʫʤʝʥʪʽʚ ʪʦʱʦ; 

¶ ʩʫʜʦʚʝ ʟʘʩʽʜʘʥʥʷ ï ʦʙʛʦʚʦʨʝʥʥʷ, ʱʦ ʽʤʽʪʫʻ ʩʫʜʦʚʠʡ ʨʦʟʛʣʷʜ ʩʧʨʘʚʠ [5]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʢʫʩʽʡ ʜʦʨʝʯʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢʠʡ ʘʣʛʦʨʠʪʤ:  

ʘ) ʚʚʝʜʝʥʥʷ ʫʯʥʽʚ ʫ ʧʨʦʙʣʝʤʫ;  

ʙ) ʦʙôʻʜʥʘʥʥʷ ʫʯʥʽʚ ʫ ʛʨʫʧʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʫ ʾʭ ʤʝʞʘʭ ʨʦʣʝʡ;  

ʚ) ʢʦʥʢʨʝʪʠʟʘʮʽʷ ʟʘʚʜʘʥʴ;  

ʛ) ʦʙʛʦʚʦʨʝʥʥʷ ʧʨʦʙʣʝʤ;  

ʜ) ʟʚʽʪ ʧʨʦ ʦʙʛʦʚʦʨʝʥʥʷ;  

ʝ) ʧʽʜʙʠʪʪʷ ʧʽʜʩʫʤʢʽʚ. 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʢʫʩʽʾ ʚʢʣʶʯʘʻ ʪʘʢʽ ʝʪʘʧʠ [5]. 

1. ɺʠʙʽʨ ʪʝʤʠ. ɺʠʟʥʘʯʘʣʴʥʠʤʠ ʪʫʪ ʻ ʷʢ ʟʘʚʜʘʥʥʷ ʢʫʨʩʫ, ʪʘʢ ʽ ʽʥʪʝʨʝʩʠ ʩʘʤʦʛʦ ʚʯʠʪʝʣʷ. 

ʂʨʠʪʝʨʽʻʤ ʚʽʜʙʦʨʫ ʻ ʤʦʞʣʠʚʽʩʪʴ (ʜʣʷ ʚʯʠʪʝʣʷ) ʧʽʜʛʦʪʫʚʘʪʠ ʜʚʽ ʦʙˇʨʫʥʪʦʚʘʥʽ ʥʘʚʯʘʣʴʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ (ʪʦʙʪʦ ʘʨʛʫʤʝʥʪʦʚʘʥʽ) ʧʨʦʪʠʣʝʞʥʽ ʧʦʟʠʮʽʾ, ʪʦʯʢʫ ʟʦʨʫ. ʎʽ ʧʦʟʠʮʽʾ, ʧʨʠʨʦʜʥʦ, 

ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʫʯʥʷʤʠ. 

2. ʇʽʜʛʦʪʦʚʢʘ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɼʣʷ ʢʦʞʥʦʾ ʟ ʜʚʦʭ ʧʦʟʠʮʽʡ, ʚʽʜʦʙʨʘʞʝʥʠʭ ʫ 

ʥʘʚʯʘʣʴʥʽʡ ʜʠʩʢʫʩʽʾ-ʜʽʘʣʦʟʽ ʟʜʝʙʽʣʴʰʦʛʦ ʛʦʪʫʶʪʴ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ: 

ʘ) ʚʠʟʥʘʯʝʥʥʷ ʟʘʚʜʘʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʢʦʤʘʥʜʠ; 

ʙ) ʟʘʟʥʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʠʩʢʫʩʽʾ-ʜʽʘʣʦʛʫ, ʘ ʪʘʢʦʞ ʪʠʭ ʩʧʽʣʴʥʠʭ ʜʽʡ, ʟ ʷʢʠʭ 

ʩʢʣʘʜʘʻʪʴʩʷ ʢʦʞʝʥ ʝʪʘʧ; 

ʚ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʣʘʩʥʦʾ ʧʦʟʠʮʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʨʝʣʽʢʦʤ ʦʩʥʦʚʥʠʭ ʘʨʛʫʤʝʥʪʽʚ 

ʥʘ ʾʾ ʢʦʨʠʩʪʴ; 
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ʛ) ʜʞʝʨʝʣʘ ʜʘʥʠʭ (ʚʢʣʶʯʘʶʯʠ ʙʽʦʛʨʘʬʽʶ), ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʚʠʩʫʚʘʶʪʴ ʽ ʨʦʟʚʠʚʘʶʪʴ 

ʘʨʛʫʤʝʥʪʠ. 

3. ɹʝʟʧʦʩʝʨʝʜʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʜʠʩʢʫʩʽ-ʾʜʽʘʣʦʛʫ. ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʚʠʤʦʛʦʶ ʻ ʩʪʚʦʨʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʩʢʣʘʜʫ ʧʽʜʛʨʫʧ. ɿʚʠʯʘʡʥʦ, ʱʦʙ 

ʩʪʚʦʨʠʪʠ ʧʦʪʨʽʙʥʽ ʫʤʦʚʠ, ʚʯʠʪʝʣʽ ʥʘʚʤʘʥʥʷ ʨʦʟʧʦʜʽʣʷʶʪʴ ʫʯʥʽʚ ʥʘ ʧʽʜʛʨʫʧʠ, ʜʘʶʪʴ 

ʫʩʪʘʥʦʚʢʫ ʥʘ ʪʝ, ʱʦʙ ʧʽʜʛʨʫʧʘ ʦʙʦʚôʷʟʢʦʚʦ ʚʠʨʦʙʠʣʘ ʟʘʛʘʣʴʥʫ ʜʫʤʢʫ (ʢʦʥʩʝʥʩʫʩ), ʘ ʪʘʢʦʞ 

ʧʽʜʛʦʪʫʚʘʣʘ ʟʘʛʘʣʴʥʫ ʜʦʧʦʚʽʜʴ, ʧʽʩʣʷ ʷʢʦʾ ʦʮʽʥʶʚʘʥʥʶ ʧʽʜʣʷʛʘʶʪʴ ʫʩʽ ʯʣʝʥʠ ʧʽʜʛʨʫʧʠ. 

ɼʦʩʣʽʜʥʠʢʠ ʦʩʦʙʣʠʚʦ ʥʘʧʦʣʷʛʘʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʽʜʛʨʫʧ: ʭʣʦʧʯʠʢʠ ï 

ʜʽʚʯʘʪʢʘ, ʜʽʪʠ ʟ ʨʽʟʥʠʭ ʝʪʥʽʯʥʠʭ ʛʨʫʧ. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʩʠʣʶʻ ʧʦʣʷʨʠʟʘʮʽʶ ʪʦʯʦʢ ʟʦʨʫ ʽ 

ʚʦʜʥʦʯʘʩ ʫ ʧʽʜʩʫʤʢʫ ʜʦʧʦʤʘʛʘʻ ʜʽʡʪʠ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʤʦʞʥʘ ʟôʷʩʫʚʘʪʠ ʡ 

ʧʦʜʦʣʘʪʠ ʨʦʟʙʽʞʥʦʩʪʽ ʪʘ ʥʝʧʦʨʦʟʫʤʽʥʥʷ. 

4. ʂʝʨʫʚʘʥʥʷ ʜʠʩʢʫʩʽʻʶ-ʜʽʘʣʦʛʦʤ. ɺʯʠʪʝʣʴ ʽʥʩʪʨʫʢʪʫʻ ʫʯʘʩʥʠʢʽʚ ʦʙʛʦʚʦʨʝʥʥʷ, ʱʦ 

ʦʙôʻʜʥʘʥʽ ʚ ʧʘʨʠ, ʥʘʛʦʣʦʰʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʘ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʤʦʤʝʥʪʘʭ: 

ʘ) ʟʘʩʚʦʻʥʥʷ ʪʦʯʦʢ ʟʦʨʫ (ʧʦʟʠʮʽʾ). ʅʘʧʨʠʢʣʘʜ: çʈʘʟʦʤ ʟ ʧʘʨʪʥʝʨʦʤ ʦʙˇʨʫʥʪʫʡʪʝ 

ʘʨʛʫʤʝʥʪʘʮʽʶ ʚʘʰʦʾ ʧʦʟʠʮʽʾ. ʇʨʦʯʠʪʘʡʪʝ ʤʘʪʝʨʽʘʣʠ ʪʘ ʦʙʤʽʨʢʫʡʪʝ, ʷʢ ʧʝʨʝʢʦʥʣʠʚʽʰʝ 

ʚʠʢʣʘʩʪʠ ʘʨʛʫʤʝʥʪʠ. ʇʝʨʝʢʦʥʘʡʪʝʩʷ ʚ ʪʦʤʫ, ʱʦ ʚʠ ʦʙʦʻ ʚʦʣʦʜʽʻʪʝ ʘʨʛʫʤʝʥʪʘʤʠ ʽ ʱʦ ʚʘʰʽ 

ʦʧʦʥʝʥʪʠ ʟʤʦʞʫʪʴ ʟʘʩʚʦʾʪʠ ʜʘʥʽ ʪʘ ʽʜʝʾ, ʱʦ ʚʠ ʚʠʢʣʘʜʘʻʪʝè; 

ʙ) ʚʠʢʣʘʜʝʥʥʷ ʪʦʯʦʢ ʟʦʨʫ, ʥʘʧʨʠʢʣʘʜ: çɺʘʰʘ ʧʘʨʘ ʧʦʚʠʥʥʘ ʩʧʽʣʴʥʦ ʚʠʢʣʘʩʪʠ ʩʚʦʶ 

ʪʦʯʢʫ ʟʦʨʫ ʽ ʟʨʦʙʠʪʠ ʮʝ ʝʥʝʨʛʽʡʥʦ ʡ ʧʝʨʝʢʦʥʣʠʚʦ. ʋʚʘʞʥʦ ʚʠʩʣʫʭʘʡʪʝ ʡ ʩʧʨʦʙʫʡʪʝ ʟʨʦʟʫʤʽʪʠ 

ʪʦʯʢʫ ʟʦʨʫ ʦʧʦʥʝʥʪʽʚ. ʈʦʙʽʪʴ ʧʦʤʽʪʢʠ, ʟôʷʩʦʚʫʡʪʝ ʚʩʝ, ʱʦ ʙʫʜʝ ʥʝʟʨʦʟʫʤʽʣʠʤè; 

ʚ) ʦʙʛʦʚʦʨʝʥʥʷ ʧʨʦʙʣʝʤ, ʥʘʧʨʠʢʣʘʜ: çʅʘʧʦʣʷʛʘʶʯʠ ʥʘ ʚʣʘʩʥʽʡ ʧʦʟʠʮʽʾ, ʥʘʚʦʜʴʪʝ ʚʩʽ 

ʥʘʷʚʥʽ ʫ ʚʘʰʦʤʫ ʙʘʛʘʞʽ ʘʨʛʫʤʝʥʪʠ. ʂʨʠʪʠʯʥʦ ʧʨʠʩʣʫʭʘʡʪʝʩʴ ʜʦ ʪʦʯʦʢ ʟʦʨʫ ʚʘʰʠʭ ʦʧʦʥʝʥʪʽʚ, 

ʧʦʧʨʦʩʽʪʴ ʥʘʚʝʩʪʠ ʬʘʢʪʠ ʥʘ ʧʽʜʪʨʠʤʢʫ ʾʭʥʴʦʾ ʪʦʯʢʠ ʟʦʨʫ ʡ ʪʠʭ ʘʨʛʫʤʝʥʪʽʚ, ʷʢʽ ʚʦʥʠ 

ʚʠʩʫʚʘʶʪʴ. ʅʝ ʟʘʙʫʚʘʡʪʝ, ʱʦ ʚʠ ʦʙʛʦʚʦʨʶʻʪʝ ʩʢʣʘʜʥʝ ʧʠʪʘʥʥʷ ʽ ʚʘʤ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʜʚʘ 

ʧʦʛʣʷʜʠ ʥʘ ʩʧʨʘʚʫ, ʱʦʙ ʧʽʜʛʦʪʫʚʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʫ ʜʦʧʦʚʽʜʴè; 

ʛ) ʟʤʽʥʘ ʪʦʯʦʢ ʟʦʨʫ, ʥʘʧʨʠʢʣʘʜ: çʇʨʘʮʶʶʯʠ ʚ ʧʘʨʽ, ʥʘʤʘʛʘʡʪʝʩʷ ʫʷʚʠʪʠ ʧʦʟʠʮʽʶ ʚʘʰʠʭ 

ʦʧʦʥʝʥʪʽʚ ʪʘʢʠʤ ʯʠʥʦʤ, ʥʽʙʠ ʚʠ ʥʘ ʾʭʥʴʦʤʫ ʙʦʮʽ. ɼʦʜʘʡʪʝ ʚʽʜʦʤʽ ʚʘʤ ʬʘʢʪʠʯʥʽ ʜʘʥʽ, 

ʩʧʨʦʙʫʡʪʝ ʨʦʟʚʠʥʫʪʠ ʾʭʥʶ ʪʦʯʢʫ ʟʦʨʫ, ʧʦʚôʷʟʫʶʯʠ ʟ ʥʝʶ ʚʩʽ ʚʠʚʯʝʥʽ ʚʘʤʠ ʜʘʥʽè; 

ʜ) ʚʠʨʦʙʣʝʥʥʷ ʨʽʰʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ: çʇʽʜʩʫʤʫʡʪʝ ʢʨʘʱʽ ʘʨʛʫʤʝʥʪʠ ʦʙʦʭ ʩʪʦʨʽʥ. 

ɺʠʨʦʙʽʪʴ ʟʘʛʘʣʴʥʫ ʪʦʯʢʫ ʟʦʨʫ (ʢʦʥʩʝʥʩʫʩ), ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ. ɿʤʽʥʽʪʴ ʚʣʘʩʥʫ 

ʪʦʯʢʫ ʟʦʨʫ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʜʣʷ ʮʴʦʛʦ ʽʩʥʫʻ ʜʦʩʪʘʪʥʴʦ ʬʘʢʪʠʯʥʠʭ ʽ ʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. ʅʘʧʠʰʽʪʴ 

ʟʘ ʬʘʢʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʛʦʚʦʨʝʥʥʷ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠʤʝ ʪʦʯʢʫ ʟʦʨʫ ʚʘʰʦʾ 

ʛʨʫʧʠè. 

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ʤʦʜʝʣʽ ʻ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʦʙʛʦʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ 

ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʢʫʩʽʾ-ʜʽʘʣʦʛʫ. ʋʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʫʩʚʽʜʦʤʣʶʚʘʪʠ, ʱʦ ʜʠʩʢʫʩʽʾ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ 

ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʤʦʞʫʪʴ ʛʦʪʫʚʘʪʠʩʷ ʧʦ-ʨʽʟʥʦʤʫ. ʗʢʱʦ ʛʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ï 

ʘʢʪʠʚʽʟʫʚʘʪʠ ʫʯʥʽʚ, ʦʩʚʽʪʠʪʠ ʧʠʪʘʥʥʷ ʟ ʫʩʽʭ ʙʦʢʽʚ, ʪʦ ʧʽʜʛʦʪʦʚʢʘ ʤʘʻ ʙʫʪʠ ʚ ʪʦʤʫ, ʱʦʙ ʯʘʩʪʠʥʘ 

ʜʽʪʝʡ ʦʜʝʨʞʘʣʘ ʟʘʚʜʘʥʥʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʦʙʨʦʚʽʣʴʥʦʩʪʽ, ʪʦʙʪʦ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʬʦʨʤʫ 

ʨʦʙʦʪʠ ʙʣʠʞʯʫ ʜʦ ʢʦʥʬʝʨʝʥʮʽʾ. ɸ ʱʦʙ ʚʩʝ-ʪʘʢʠ ʜʠʩʢʫʩʽʷ ʥʝ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʢʦʥʬʝʨʝʥʮʽʶ, 

ʩʣʽʜ ʚ ʘʫʜʠʪʦʨʽʾ ʚʠʷʚʠʪʠ ʦʧʦʥʝʥʪʽʚ, ʟʘʦʭʦʯʫʚʘʪʠ ʩʣʫʭʘʯʽʚ, ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʚʠʩʣʦʚʣʶʚʘʪʠ 

ʩʚʦʾ ʜʫʤʢʠ.  

ɸʣʝ ʦʙʤʝʞʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʤʘʣʦʶ ʬʦʨʤʦʶ ʜʠʩʢʫʩʽʡ ʥʝ ʩʣʽʜ, ʪʦʤʫ ʱʦ ʚʦʥʘ ʟôʷʩʦʚʫʻ 

ʧʦʛʣʷʜʠ ʰʢʦʣʷʨʽʚ, ʩʢʦʨʝʢʪʦʚʘʥʽ ʧʝʚʥʦʶ ʣʽʪʝʨʘʪʫʨʦʶ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʝʦʙʭʽʜʥʽ 

ʜʠʩʢʫʩʽʾ-ʽʤʧʨʦʚʽʟʘʮʽʾ, ʜʠʩʢʫʩʽʾ-ʜʽʘʣʦʛʠ, ʢʦʣʠ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʥʽʭʪʦ ʥʝ ʦʪʨʠʤʫʻ, ʥʽʭʪʦ ʥʝ 

ʥʘʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʚʠʩʪʫʧʫ. 

ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʟ ʙʽʦʣʦʛʽʾ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ ʚʢʣʶʯʘʻ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʪʝʤ, ʟʘ 

ʷʢʠʤʠ ʫʯʠʪʝʣʴ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʷʩʢʨʘʚʽ ʧʨʦʙʣʝʤʥʽ ʩʠʪʫʘʮʽʾ ʡ ʪʠʤ ʩʘʤʠʤ ʚʠʢʣʠʢʘʪʠ ʩʫʧʝʨʝʯʢʫ, 

ʜʝ ʟʽʪʢʥʫʪʴʩʷ ʨʽʟʥʽ, ʘʙʦ ʡ ʧʨʦʪʠʣʝʞʥʽ ʜʫʤʢʠ ʫʯʥʽʚ ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʜʠʩʢʫʩʽʡʥʠʭ ʪʝʤ: ʨʦʣʴ ʫ ʧʨʠʨʦʜʽ ʪʘ ʞʠʪʪʽ ʣʶʜʠʥʠ ʦʜʥʦʢʣʽʪʠʥʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ; ʟʥʘʯʝʥʥʷ ʨʦʩʣʠʥ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʞʠʪʪʷ ʥʘ ʧʣʘʥʝʪʽ ɿʝʤʣʷ; ʟʥʘʯʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʜʠʭʘʥʥʷ; ʧʦʚʝʜʽʥʢʘ ʪʚʘʨʠʥ, ʤʝʪʦʜʠ ʾʾ ʚʠʚʯʝʥʥʷ; ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ ʪʚʘʨʠʥ: ʜʦʩʣʽʜʥʠʮʴʢʘ, 

ʭʘʨʯʦʚʘ, ʟʘʭʠʩʥʘ, ʛʽʛʽʻʥʽʯʥʘ, ʨʝʧʨʦʜʫʢʪʠʚʥʘ (ʧʦʰʫʢ ʧʘʨʪʥʝʨʽʚ, ʙʘʪʴʢʽʚʩʴʢʘ ʧʦʚʝʜʽʥʢʘ ʪʘ 

ʪʫʨʙʦʪʘ ʧʨʦ ʧʦʪʦʤʩʪʚʦ), ʪʝʨʠʪʦʨʽʘʣʴʥʘ, ʩʦʮʽʘʣʴʥʘ ʪʘ ʽʥʰʽ. 
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ɼʫʞʝ ʯʘʩʪʦ ʫʯʥʽ ʟʦʚʩʽʤ ʥʝ ʤʘʶʪʴ ʥʘʤʽʨʽʚ ʦʜʨʘʟʫ ʧʫʩʢʘʪʠʩʷ ʚ ʧʦʣʝʤʽʢʫ. ɰʤ ʤʦʞʝ 

ʟʘʚʘʞʘʪʠ ʙʦʷʟʢʽʩʪʴ ʧʝʨʝʜ ʪʦʚʘʨʠʰʘʤʠ, ʩʫʤʥʽʚʠ ʡ ʤʦʞʣʠʚʦʩʪʽ ʚʽʨʥʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʜʫʤʢʫ. 

ʊʦʤʫ ʦʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʟʘʜʘʯ ʧʝʜʘʛʦʛʘ ï ʩʪʚʦʨʠʪʠ ʜʦʙʨʦʟʠʯʣʠʚʫ ʥʝʚʠʤʫʰʝʥʫ ʘʪʤʦʩʬʝʨʫ. 

ʄʦʞʥʘ ʧʦʯʘʪʠ ʨʦʟʤʦʚʫ ʧʨʦʩʪʠʤʠ, ʞʘʨʪʽʚʥʠʤʠ ʟʘʫʚʘʞʝʥʥʷʤʠ ʧʨʦ ʢʦʨʠʩʪʴ ʩʫʧʝʨʝʯʦʢ. 

ʋʯʠʪʝʣʴ ʤʘʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʘʪʤʦʩʬʝʨʫ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ çʛʦʩʪʠʥʥʽʩʪʴè ʜʫʤʦʢ, ʩʫʤʥʽʚʽʚ, 

ʟʘʫʚʘʞʝʥʴ, ʧʨʦʧʦʟʠʮʽʡ, ʦʙʩʪʘʥʦʚʢʠ ʧʦʣʝʤʽʯʥʦʾ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ, ʢʦʣʠ ʚʠʟʥʘʻʪʴʩʷ ʘʚʪʦʨʠʪʝʪ 

ʣʦʛʽʢʠ, ʘʨʛʫʤʝʥʪʫ, ʬʘʢʪʫ ʟʘʨʘʜʠ ʧʝʨʝʤʦʛʠ ʽʩʪʠʥʠ. ʇʝʜʘʛʦʛ ʧʦʚʠʥʝʥ ʧʨʘʛʥʫʪʠ ʪʦʛʦ, ʱʦʙ 

ʩʠʪʫʘʮʽʷ ʙʫʣʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ, ʚ ʥʘʡʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʘʩʧʝʢʪʽʚ. 

 ʋʯʠʪʝʣʴ, ʷʢ ʚʝʜʫʯʠʡ ʜʠʩʢʫʩʽʾ, ʥʝ ʧʦʚʠʥʝʥ çʜʘʚʠʪʠè ʝʨʫʜʠʮʽʻʶ, ʜʦʚʦʜʠʪʠ, ʱʦ ʚʽʥ ʟʥʘʻ 

ʚʩʝ, ʙʦ ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʟ ʥʠʤ ʥʽ ʧʨʦ ʱʦ ʙʫʜʝ ʩʧʝʨʝʯʘʪʠʩʷ. ɻʦʣʦʚʥʝ ʜʣʷ ʚʝʜʫʯʦʛʦ ʧʦʢʘʟʘʪʠ, ʱʦ 

ʮʷ ʧʨʦʙʣʝʤʘ ʭʚʠʣʶʻ ʡʦʛʦ ʩʘʤʦʛʦ, ʡ ʱʦ ʥʝ ʥʘ ʚʩʽ ʧʨʦʙʣʝʤʠ ʚ ʥʴʦʛʦ ʻ ʛʦʪʦʚʽ ʚʽʜʧʦʚʽʜʽ. 

ʇʝʜʘʛʦʛʫ ʥʝ ʩʣʽʜ ʜʘʚʘʪʠ ʦʮʽʥʢʠ ʚʠʩʪʫʧʘʶʯʠʤ ʪʠʧʫ çɼʦʙʨʝ!è, ʇʨʘʚʠʣʴʥʦ!è, ʢʨʘʱʝ, 

ʷʢʱʦ ʚʽʥ ʙʫʜʝ ʜʷʢʫʚʘʪʠ ʢʦʞʥʦʤʫ, ʭʪʦ ʚʠʩʣʦʚʠʚ ʩʚʦʶ ʜʫʤʢʫ. 

ɯʥʦʜʽ ʙʫʚʘʻ, ʱʦ ʚ ʩʫʧʝʨʝʯʢʫ ʚʩʪʫʧʘʻ ʣʶʜʠʥʘ, ʷʢʘ ʟ ʫʧʝʨʝʜʞʝʥʥʷʤ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʦʛʦ, 

ʯʠ ʽʥʰʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. ɿ ʪʘʢʠʤ ʦʧʦʥʝʥʪʦʤ ʧʦʣʝʤʽʢʘ ʧʦʚʠʥʥʘ ʥʦʩʠʪʠ ʥʝ 

ʦʩʦʙʠʩʪʠʡ, ʘ ʧʨʠʥʮʠʧʦʚʠʡ ʭʘʨʘʢʪʝʨ. ɼʝʷʢʽ ʚʠʩʪʫʧʘʶʯʽ ʤʦʞʫʪʴ ʚʽʜʭʠʣʷʪʠʩʷ ʚʽʜ ʪʝʤʠ, 

ʚʠʩʣʦʚʣʶʚʘʪʠ ʥʝʧʨʘʚʠʣʴʥʽ ʜʫʤʢʠ. ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʧʝʜʘʛʦʛʫ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʦʜʨʘʟʫ ʩʪʘʚʠʪʠ ʚʩʝ 

ʥʘ ʩʚʦʾ ʤʽʩʮʷ, ʚʽʥ ʤʘʻ ʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʠʩʢʫʩʽʾ çʨʦʟʛʦʨʽʪʠʩʷè.  

ʅʘʧʨʠʢʽʥʮʽ ʜʠʩʢʫʩʽʾ ʚʝʜʫʯʠʡ ʨʦʙʠʪʴ ʧʽʜʩʫʤʦʢ. ɺʽʥ, ʷʢ ʧʨʘʚʠʣʦ, ʧʽʜʙʠʚʘʻ ʪʝ ʩʧʽʣʴʥʝ, ʜʦ 

ʯʦʛʦ ʧʨʠʡʰʣʠ ʚ ʧʨʦʮʝʩʽ ʩʫʧʝʨʝʯʢʠ, ʚ ʯʦʤʫ ʚʧʝʚʥʠʣʠʩʷ. ɸʣʝ ʚʠʩʥʦʚʦʢ ʥʽ ʚ ʷʢʦʤʫ ʨʘʟʽ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʣʠʰʝ ʜʫʤʢʦʶ ʚʯʠʪʝʣʷ. 

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʜʫʞʝ ʚʜʘʣʝ ʫʧʦʜʦʙʘʥʥʷ ʽʩʪʠʥʠ ʤʦʟʘʾʯʥʦʤʫ ʧʘʥʦ, ʢʦʞʥʘ ʦʢʨʝʤʘ ʜʫʤʢʘ ï 

ʣʠʰʝ ʯʘʩʪʠʥʘ ʮʽʣʦʛʦ, ʪʘʢ ʷʢ ʤʦʥʦʧʦʣʽʡ ʥʘ ʽʩʪʠʥʠ ʥʝ ʤʘʻ ʥʽʭʪʦ. ʆʩʴ ʯʦʤʫ ʧʽʜʩʫʤʦʢ ʜʠʩʢʫʩʽʾ 

ʤʦʞʝ ʥʦʩʠʪʠ ʩʠʥʪʝʟʫʶʯʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʥʝ çʩʧʨʦʩʪʦʚʫʶʯʠʡè. ɽʤʦʮʽʡʥʘ ʥʦʪʘ, ʥʘ ʷʢʽʡ 

ʟʘʢʽʥʯʫʻʪʴʩʷ ʜʠʩʢʫʩʽʷ, ʜʫʞʝ ʚʘʞʣʠʚʘ. ʗʢʦʶ ʩʢʣʘʜʥʦʶ, ʬʘʥʘʪʠʯʥʦʶ ʯʠ ʛʦʩʪʨʦʶ ʜʠʩʢʫʩʽʷ ʥʝ 

ʙʫʣʘ, ʧʽʜʩʫʤʦʢ ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʧʪʠʤʽʩʪʠʯʥʠʤ, ʚʩʝʣʷʶʯʠ ʩʧʦʜʽʚʘʥʥʷ ʥʘ ʪʝ, ʱʦ ʨʦʟʚôʷʟʘʥʥʷ 

ʧʨʦʙʣʝʤʠ ʚ ʨʫʢʘʭ ʫʯʥʽʚ. 

ʅʘʡʧʨʦʩʪʽʰʠʡ ʚʘʨʽʘʥʪ ʘʥʘʣʽʟʫ ʜʠʩʢʫʩʽʾ, ʧʦʚôʷʟʘʥʠʡ ʟʽ ʩʧʽʣʴʥʠʤ ʦʙʛʦʚʦʨʝʥʥʷʤ 

ʥʘʩʪʫʧʥʦʛʦ ʢʦʣʘ ʟʘʧʠʪʘʥʴ: 

1. ʏʠ ʚʠʢʦʥʘʥʦ ʧʽʜ ʯʘʩ ʜʠʩʢʫʩʽʾ ʟʘʧʣʘʥʦʚʘʥʽ ʟʘʚʜʘʥʥʷ? 

2. ɺ ʢ̫ʠʭ ʩʪʦʩʫʥʢʘʭ ʤʠ ʥʝ ʜʦʩʷʛʣʠ ʫʩʧʽʭʫ? 

3. ʏʠ ʫʭʠʣʷʣʠʩʷ ʤʠ ʚʽʜ ʪʝʤʠ? 

4. ʏʠ ʢʦʞʝʥ ʙʨʘʚ ʫʯʘʩʪʴ ʧʽʜ ʯʘʩ ʦʙʛʦʚʦʨʝʥʥʷ? 

5. ʏʠ ʙʫʣʠ ʚʠʧʘʜʢʠ ʤʦʥʦʧʦʣʽʟʘʮʽʾ ʦʙʛʦʚʦʨʝʥʥʷ? 

ɻʣʠʙʰʠʡ ʘʥʘʣʽʟ ʜʠʩʢʫʩʽʾ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ, ʷʢʱʦ ʟʘʧʠʩʘʪʠ ʚʩʝ ʦʙʛʦʚʦʨʝʥʥʷ ʥʘ ʜʠʢʪʦʬʦʥ 

ʡ ʧʦʪʽʤ ʧʦʩʣʫʭʘʪʠ ʟʘʧʠʩ. ʇʽʜ ʯʘʩ ʜʠʩʢʫʩʽʾ ʫʯʥʷʤ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘʧʠʪʘʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʘʥʢʝʪʠ. ʋʩʥʽ ʘʙʦ ʧʠʩʴʤʦʚʽ ʚʽʜʧʦʚʽʜʽ ʫʟʘʛʘʣʴʥʶʻ ʚʯʠʪʝʣʴ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫʯʥʽ, ʧʽʩʣʷ ʮʴʦʛʦ 

ʾʭ ʦʙʛʦʚʦʨʶʻ ʽ ʜʝʪʘʣʴʥʦ ʘʥʘʣʽʟʫʻ ʚʝʩʴ ʢʣʘʩ. 

ʅʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ ʜʠʩʢʫʩʽʶ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʥʘʩʪʫʧʥʠʭ ʚʘʨʽʘʥʪʘʭ: 

1. ʗʢ ʧʽʜʩʫʤʢʦʚʠʡ ʫʨʦʢ. 

2. ɺʢʣʶʯʝʥʥʷ ʜʠʩʢʫʩʽʡʥʠʭ ʤʝʪʦʜʽʚ ʚ ʦʢʨʝʤʽ ʫʨʦʢʠ, ʥʘ ʝʪʘʧʘʭ ʧʝʨʝʚʽʨʢʠ ʜʦʤʘʰʥʴʦʛʦ 
ʟʘʚʜʘʥʥʷ.  

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʢʫʩʽʾ ʥʘ ʝʪʘʧʽ ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʰʣʷʭʦʤ ʦʨʛʘʥʽʟʘʮʽʾ 
ʩʘʤʦʩʪʽʡʥʦʾ ʘʙʦ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ ʟ ʦʙʛʦʚʦʨʝʥʥʷʤ ʾʾ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ɺʩʝ ʟʘʟʥʘʯʝʥʝ ʜʘʻ ʟʤʦʛʫ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʠʩʢʫʩʽʷ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ ʽ ʟʘʣʫʯʘʻ ʫʯʘʩʥʠʢʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ 

ʦʙʛʦʚʦʨʶʚʘʥʠʭ ʧʨʦʙʣʝʤ, ʜʘʻ ʝʤʦʮʽʡʥʠʡ ʧʦʰʪʦʚʭ ʜʣʷ ʥʘʩʪʫʧʥʦʾ ʧʦʰʫʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ, 

ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʢʦʥʢʨʝʪʥʠʭ ʜʽʷʭ ʽ ʚʯʠʥʢʘʭ. 
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1. ɸʛʘʧʰʫʢ ʉ. ʄʦʪʠʚʘʮʽʡʥʽ ʜʠʩʢʫʩʽʾ (ʜʣʷ ʫʯʥʽʚ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ) / ʉ. ɸʛʘʧʰʫʢ // ɹʽʦʣʦʛʽʷ : 
ʛʘʟʝʪʘ ʜʣʷ ʚʯʠʪʝʣʽʚ ʙʽʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ. ï ʂ.: ʐʢʽʣʴʥʠʡ ʩʚʽʪ, 2014. ï ̄ 10. ï ʉ. 8-10. 

 



ˍ̨̝̋̓̔́̌̎ ̠̐̉̓́̎̎ ̘̐̑̉̑̏̅̎̉̏-̘̩̍́̓̆̍́̓̉̎̏ ̨̏̒̃̓̉. 2017Ȣ Τυτ  

74 

2. ʂʦʨʦʪʢʦʚʘ ʄ.ɺ. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʛʨ ʠ ʜʠʩʢʫʩʩʠʡ ʥʘ ʫʨʦʢʘʭ ʠʩʪʦʨʠʠ / 

ʄ.ɺ. ʂʦʨʦʪʢʦʚʘ. ï ʄ.: ɺʃɸɼʆʉ-ʇʈɽʉʉ, 2003. ï 256 ʩ. 

3. ʇʦʤʝʪʫʥ ʆ.ɯ. ʉʫʯʘʩʥʠʡ ʫʨʦʢ: ɯʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ : ʅʘʫʢ.-ʤʝʪʦʜ. ʧʦʩʽʙʥ. / 

ʆ.ɯ.ʇʦʤʝʪʫʥ, ʃ.ɺ. ʇʠʨʦʞʝʥʢʦ. ɿʘ ʨʝʜ. ʆ.ɯ. ʇʦʤʝʪʫʥ. ï ʂ.: ɺʠʜʘʚʥʠʮʪʚʦ ɸ.ʉ.ʂ., 2004. ï 

192 ʩ. 

4. ʉʘʚʯʫʢ ʆ.ɸ. ɼʠʩʢʫʩʽʷ ʫ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷʭ / ʆ.ɸ. ʉʘʚʯʫʢ // ɼʦʙʘ. ï ˉ 4, 

2004. ï ʉ.16-23. 

5. ʐʫʣʜʠʢ ɺ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʜʠʩʢʫʩʽʾ ʥʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ // ɹʽʦʣʦʛʽʷ ʽ ʭʽʤʽʷ 
ʚ ʰʢʦʣʽ. ï ʂ. : ʇʝʜʘʛʦʛʽʯʥʘ ʧʨʝʩʘ, 2005. ï  ̄6. ï ʉ. 16-19. 

 

ʄʠʨʦʥʝʮ ʃ.ʇ., ʍʠʮʝʥʢʦ ʗ.ɸ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ. 

ɺ ʩʪʘʪʴʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʜʠʩʢʫʩʩʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. ʆʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʤʝʪʦʜʦʚ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʫʯʝʙʥʳʝ ʜʠʩʢʫʩʩʠʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ 

ʩʦʙʩʪʚʝʥʥʫʶ ʧʦʟʠʮʠʶ, ʬʦʨʤʠʨʫʶʪ ʥʘʚʳʢʠ ʦʪʩʪʘʠʚʘʪʴ ʤʥʝʥʠʝ, ʫʛʣʫʙʣʷʶʪ ʟʥʘʥʠʷ ʧʦ 

ʚʦʧʨʦʩʫ, ʢʦʪʦʨʳʡ ʦʙʩʫʞʜʘʝʪʩʷ, ʫʯʘʪ ʛʣʫʙʦʢʦ ʧʦʥʠʤʘʪʴ ʧʨʦʙʣʝʤʫ, ʦʧʝʨʠʨʦʚʘʪʴ 

ʘʨʛʫʤʝʥʪʘʤʠ, ʚʦʩʧʠʪʳʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʤʥʝʥʠʷ ʜʨʫʛʠʭ, ʬʦʨʤʠʨʫʶʪ 

ʩʦʙʩʪʚʝʥʥʳʡ ʚʟʛʣʷʜ ʥʘ ʤʠʨ, ʫʯʘʪ ʢʨʠʪʠʯʝʩʢʠ ʤʳʩʣʠʪʴ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ ʚ 

ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ ʜʠʩʢʫʩʩʠʦʥʥʳʝ ʤʝʪʦʜʳ ʫʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʣʝʜʫʶʱʠʭ 

ʪʝʤ: ʨʦʣʴ ʚ ʧʨʠʨʦʜʝ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ; ʟʥʘʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʜʣʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʞʠʟʥʠ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ; ʟʥʘʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʜʳʭʘʥʠʷ; ʧʦʚʝʜʝʥʠʝ 

ʞʠʚʦʪʥʳʭ, ʤʝʪʦʜʳ ʝʛʦ ʠʟʫʯʝʥʠʷ; ʬʦʨʤʳ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ: ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ, 

ʧʠʱʝʚʘʷ, ʟʘʱʠʪʥʘʷ, ʛʠʛʠʝʥʠʯʝʩʢʘʷ, ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ (ʧʦʠʩʢ ʧʘʨʪʥʝʨʦʚ, ʨʦʜʠʪʝʣʴʩʢʦʝ 

ʧʦʚʝʜʝʥʠʝ ʠ ʟʘʙʦʪʘ ʦ ʧʦʪʦʤʩʪʚʝ), ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ, ʩʦʮʠʘʣʴʥʘʷ. ʅʘ ʫʨʦʢʘʭ ʙʠʦʣʦʛʠʠ 

ʜʠʩʢʫʩʩʠʶ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʘʭ: ʢʘʢ ʠʪʦʛʦʚʳʡ ʫʨʦʢ; ʚʢʣʶʯʝʥʠʝ 

ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʫʨʦʢʠ, ʥʘ ʵʪʘʧʘʭ ʧʨʦʚʝʨʢʠ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʩʢʫʩʩʠʠ ʥʘ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠʣʠ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ ʩ ʦʙʩʫʞʜʝʥʠʝʤ ʝʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʢʫʩʩʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʜʠʩʢʫʩʩʠʷ, ʙʠʦʣʦʛʠʷ, ʜʠʩʧʫʪ, ʜʝʙʘʪʳ, 

ʦʩʥʦʚʥʘʷ ʰʢʦʣʘ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ, ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

 

Mironets L.P., Khitsenko Ya.A. Methodical bases of the use of discussion methods in the 

process of teaching biology in the basic school. 
In the article, discussion methods of teaching are characterized. Various approaches to the 

classification of discussion methods are described. It is proved that the educational discussions 

contribute to the development of practical thinking, provide the opportunity to determine one's own 

position, form skills to defend the opinion, deepen knowledge on the issue that is being discussed, 

learn to deeply understand the problem, operate with arguments, educate the ability to take into 

account the opinions of others, form their own view of the world, think. In the process of teaching 

biology in the main school, discussion methods are appropriate to use in studying the following 

topics: the role of unicellular organisms in nature and human life; the importance of plants for the 

existence of life on planet Earth; significance of respiration processes; behavior of animals, 

methods of studying it; forms of behavior of animals: research, food, protective, hygienic, 

reproductive (partner search, parental behavior and care for offspring), territorial, social. In 

biology classes, the discussion can be applied in the following ways: as a final lesson; Inclusion of 

discussion methods in separate lessons, at the stages of checking the homework; use the discussion 

at the stage of learning new material by organizing independent or group work of students with a 

discussion of its results. 

Key words: discussion methods, discussion, biology, debate, debate, basic school, cognitive 

interest, cognitive activity. 
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ʄʆʊʀɺɸʎɯʁʅʀʁ ʂʆʄʇʆʅɽʅʊ ʅɸɺʏɸʃʔʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ʋʏʅɯɺ ʇʊʅɿ 

ʄɸʐʀʅʆɹʋɼɯɺʅʆɻʆ ʇʈʆʌɯʃʖ: ʂʆʅʉʊɸʊʋɺɸʃʔʅʀʁ ɽʂʉʇɽʈʀʄɽʅʊ 

 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʧʨʦʙʣʝʤʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ 

ʩʪʝʨʝʦʤʝʪʨʽʾ ʤʘʡʙʫʪʥʽʭ ʝʣʝʢʪʨʦʛʘʟʦʟʚʘʨʥʠʢʽʚ, ʚʝʨʩʪʘʪʥʠʢʽʚ ʰʠʨʦʢʦʛʦ ʧʨʦʬʽʣʶ, ʩʣʶʩʘʨʽʚ 

ʟ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ. ɸʢʮʝʥʪ ʟʨʦʙʣʝʥʦ ʥʘ ʚʠʩʚʽʪʣʝʥʥʽ ʤʦʪʠʚʘʮʽʡʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ 

ʧʨʦʬʽʣʶ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤ ʩʪʝʨʝʦʤʝʪʨʽʾ. ɸʚʪʦʨʦʤ ʨʦʟʨʦʙʣʝʥʘ ʘʥʢʝʪʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʪʘʥʫ 

ʤʦʪʠʚʘʮʽʾ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʨʝʟʫʣʴʪʘʪʠ 

ʘʥʢʝʪʫʚʘʥʥʷ ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ) 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʩʪʝʨʝʦʤʝʪʨʽʷ, ʤʦʪʠʚʘʮʽʷ, 

ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɼʦʢʦʨʽʥʥʽ ʟʤʽʥʠ ʥʘʨʘʟʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ 

ʩʫʩʧʽʣʴʩʪʚʽ. ʇʦʩʪʫʧʦʚʦ ʧʦʯʠʥʘʻ ʚʽʜʨʦʜʞʫʚʘʪʠʩʷ ʛʘʣʫʟʴ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʷʢʘ ʧʦʪʨʝʙʫʻ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʨʦʙʽʪʥʠʢʽʚ. ʋʢʨʘʾʥʩʴʢʽ ʨʦʙʦʪʦʜʘʚʮʽ ʫʩʽʭ ʛʘʣʫʟʝʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ, ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʚʽʜ ʩʚʦʾʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʦʣʝʛ, ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʨʦʙʽʪʥʠʢʽʚ 

ʥʦʚʦʛʦ ʪʠʧʫ: ʧʨʦʬʝʩʽʡʥʦ ʪʘ ʟʘʛʘʣʴʥʦ ʦʩʚʽʯʝʥʠʭ. ʊʘʢʘ ʧʦʪʨʝʙʘ ʧʨʠʚʝʣʘ ʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ ʚ ʫʩʽʭ ʾʾ ʣʘʥʢʘʭ. ʅʠʥʽ ʧʨʠʡʥʷʪʠʡ ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè [7] ʦʢʨʝʩʣʶʻ 

ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ï ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ.  

ʂʦʤʧʝʪʝʥʪʥʠʡ ʨʦʙʽʪʥʠʢ ʩʝʨʝʜʥʴʦʾ ʣʘʥʢʠ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʧʨʦʬʽʣʶ ʥʦʚʦʾ ʬʦʨʤʘʮʽʾ ʤʘʻ 

ʙʫʪʠ ʧʨʦʬʝʩʽʡʥʦ ʛʦʪʦʚʠʤ ʩʪʚʦʨʶʚʘʪʠ ʚʠʨʦʙʠ, ʪʝʭʥʦʣʦʛʽʷ ʷʢʠʭ ʚʠʤʘʛʘʻ ʪʚʦʨʯʦʛʦ ʧʦʰʫʢʫ, 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʚʠʢʦʥʘʥʥʷ [10]. ɼʣʷ ʮʴʦʛʦ ʡʦʤʫ ʧʦʪʨʽʙʥʽ ʟʥʘʥʥʷ 

ʥʝ ʣʠʰʝ ʟʽ ʩʧʝʮʽʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʘ ʡ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʉʘʤʝ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ ʫ ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ (ʇʊʅɿ) ʜʦʧʦʤʘʛʘʻ ʨʦʟʚʠʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ, ʜʝʜʫʢʪʠʚʥʽ, 

ʢʨʠʪʠʯʥʽ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʽ ʟʜʽʙʥʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ, ʧʘʤôʷʪʴ, ʰʚʠʜʢʽʩʪʴ 

ʤʠʩʣʝʥʥʷ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʩʫʯʘʩʥʦʛʦ ʨʦʙʽʪʥʠʢʘ. ʊʦʤʫ ʧʠʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʨʦʙʽʪʥʠʢʽʚ ʻ ʚʘʞʣʠʚʠʤ.  

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ 

ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʽ ʚʠʩʚʽʪʣʝʥʦ ʫ ʨʦʙʦʪʘʭ ʆ. ʆʚʯʘʨʫʢ [12], ʆ. ʆʥʦʧʨʽʻʥʢʦ [13], ʆ. ʇʦʤʝʪʫʥ [14], 

ɺ. ʈʘʜʢʝʚʠʯ [15]. ʈʽʟʥʽ ʘʩʧʝʢʪʠ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʯʥʽʚʩʴʢʦʾ 

ʤʦʣʦʜʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʘʭ ɺ. ɸʯʢʘʥʘ [1], ʄ. ɻʦʣʦʚʘʥʷ [4], ɯ. ɿʽʥʝʥʢʦ [8], ʉ. ʈʘʢʦʚʘ [16; 

17], ʅ. ʊʘʨʘʩʝʥʢʦʚʦʾ [18; 19; 20].  

ʇʠʪʘʥʥʷ ʨʽʚʥʝʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ ʛʝʦʤʝʪʨʽʾ ʫʯʥʽʚ ʇʊʅɿ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʆ. ɼʫʙʠʥʯʫʢ [5; 6]. ɺʘʞʣʠʚʽʩʪʴ ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚʠʚʯʝʥʥʷ ʘʣʛʝʙʨʠ ʽ 

ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ ʥʘ ʦʩʥʦʚʽ ʤʦʜʫʣʴʥʦʛʦ ʧʨʠʥʮʠʧʫ ʨʦʟʢʨʠʚʘʻ ʆ. ɺʦʣʷʥʩʴʢʘ [2]. ʇʨʦʬʝʩʽʡʥʦ 

ʩʧʨʷʤʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʩʪʝʨʝʦʤʝʪʨʽʾ ʫʯʥʽʚ ʇʊʅɿ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʜʦʩʣʽʜʞʝʥʦ 

ɯ. ɻʠʨʠʣʦʚʩʴʢʦʶ [3]. ʇʠʪʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫʯʥʽʚ ʇʊʅɿ ʨʦʟʛʣʷʥʫʪʦ 

ʚ ʨʦʙʦʪʘʭ ɻ. ʎʠʙʫʣʴʩʴʢʦʾ [22]. ʆʜʥʘʢ ʧʦʟʘ ʫʚʘʛʦʶ ʜʦʩʣʽʜʥʠʢʽʚ ʟʘʣʠʰʠʣʦʩʴ ʧʠʪʘʥʥʷ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʩʪʝʨʝʦʤʝʪʨʽʾ ʫʯʥʽʚ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʰʢʦʣʠ, ʫ 

ʤʝʞʘʭ ʷʢʦʛʦ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʧʨʦʙʣʝʤʘ ʤʦʪʠʚʘʮʽʾ ʩʘʤʠʭ ʫʯʥʽʚ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʩʚʽʪʣʝʥʥʷ ʩʪʘʥʫ ʤʦʪʠʚʘʮʽʡʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʫʯʥʽʚ ʇʊʅɿ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʧʨʦʬʽʣʶ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʦʙʽʪʥʠʢʽʚ ʛʘʣʫʟʽ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ 

ʚʝʨʩʪʘʪʥʠʢʠ ʰʠʨʦʢʦʛʦ ʧʨʦʬʽʣʶ, ʝʣʝʢʪʨʦʛʘʟʦʟʚʘʨʥʠʢʠ, ʩʣʶʩʘʨʽ ʟ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʛʦʪʫʶʪʴ ʟʘʢʣʘʜʠ ʧʨʦʬʝʩʽʡʥʦ ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ. ʇʦʯʠʥʘʶʯʠ ʥʘʚʯʘʥʥʷ, ʫʯʥʽ ʦʜʥʦʯʘʩʥʦ 

ʟʜʦʙʫʚʘʶʪʴ ʧʨʦʬʝʩʽʶ ʪʘ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ. 
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ɿʛʽʜʥʦ ʟ ʥʦʚʠʤ ɿʘʢʦʥʦʤ ʧʨʦ ʦʩʚʽʪʫ [7], ʤʝʪʦʶ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʻ 

ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʚʠʭʦʚʘʥʥʷ ʽ ʩʦʮʽʘʣʽʟʘʮʽʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʟʜʘʪʥʘ ʜʦ ʞʠʪʪʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ 

ʪʘ ʮʠʚʽʣʽʟʦʚʘʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʠʨʦʜʦʶ, ʤʘʻ ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʥʘʚʯʘʥʥʷ 

ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ, ʛʦʪʦʚʘ ʜʦ ʩʚʽʜʦʤʦʛʦ ʞʠʪʪʻʚʦʛʦ ʚʠʙʦʨʫ ʪʘ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, 

ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɼʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʢʦʞʥʽʡ ʩʫʯʘʩʥʽʡ 

ʣʶʜʠʥʽ ʜʣʷ ʫʩʧʽʰʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ [7]: ʚʽʣʴʥʝ ʚʦʣʦʜʽʥʥʷ ʜʝʨʞʘʚʥʦʶ ʤʦʚʦʶ; ʟʜʘʪʥʽʩʪʴ 

ʩʧʽʣʢʫʚʘʪʠʩʷ ʨʽʜʥʦʶ (ʫ ʨʘʟʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʜʝʨʞʘʚʥʦʾ) ʪʘ ʽʥʦʟʝʤʥʠʤʠ ʤʦʚʘʤʠ; ʤʘʪʝʤʘʪʠʯʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʛʘʣʫʟʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ; 

ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ; ʝʢʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; 

ʥʘʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ; ʛʨʦʤʘʜʷʥʩʴʢʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʽʜʝʷʤʠ 

ʜʝʤʦʢʨʘʪʽʾ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ, ʨʽʚʥʦʩʪʽ, ʧʨʘʚ ʣʶʜʠʥʠ, ʜʦʙʨʦʙʫʪʫ ʪʘ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʟ 

ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʨʽʚʥʠʭ ʧʨʘʚ ʽ ʤʦʞʣʠʚʦʩʪʝʡ; ʢʫʣʴʪʫʨʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; ʧʽʜʧʨʠʻʤʣʠʚʽʩʪʴ ʪʘ 

ʬʽʥʘʥʩʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ; ʽʥʰʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʧʝʨʝʜʙʘʯʝʥʽ ʩʪʘʥʜʘʨʪʦʤ ʦʩʚʽʪʠ. 

ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʧʦʙʫʜʦʚʫ ʯʽʪʢʦʾ ʩʠʩʪʝʤʠ ʦʧʘʥʫʚʘʥʥʷ ʜʦʩʚʽʜʫ 

ʟʜʽʡʩʥʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʦ ʷʢʦʾ ʚʭʦʜʷʪʴ ʢʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ 

ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘ ʧʨʝʜʤʝʪʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʟʜʘʪʥʽʩʪʴ ʫʯʥʷ 

ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ ʽ ʩʧʦʩʦʙʽʚ ʜʽʡ ʽʟ ʧʝʚʥʦʛʦ ʧʨʝʜʤʝʪʘ ʧʽʜ ʯʘʩ ʫʨʦʢʫ ʘʙʦ 

ʟʛʽʜʥʦ ʟ ʞʠʪʪʻʚʦʶ ʩʠʪʫʘʮʽʻʶ (ʧʨʦʛʨʘʤʦʚʽ ʫʤʽʥʥʷ) [11]. 
ɺʘʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʯʥʽʚ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʡ ʪʠʤ, 

ʱʦ ʩʚʽʪʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ ʮʽʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘʨʘʟʽ ʥʘʜʘʻʪʴʩʷ ʩʪʘʪʫʩ ʽ ʢʣʶʯʦʚʦʾ, ʽ ʧʨʝʜʤʝʪʥʦʾ.  

ʇʽʜ ʧʨʝʜʤʝʪʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʶ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʨʦʟʫʤʽʶʪʴ ʦʩʦʙʠʩʪʽʩʥʝ ʫʪʚʦʨʝʥʥʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʜʘʪʥʽʩʪʴ ʫʯʥʷ (ʫʯʝʥʠʮʽ) ʩʪʚʦʨʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʩʚʽʜ ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ 

ʥʘʚʯʘʣʴʥʦ-ʧʟ̔ʥʘʚʘʣʴʥʠʭ ʟʘʜʘʯ [21]. 

ɿʘ ʉ. ʈʘʢʦʚʠʤ [17], ʧʽʜ ʤʘʪʝʤʘʪʠʯʥʦʶ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʨʦʟʫʤʽʶʪʴ ʚʤʽʥʥʷ ʙʘʯʠʪʠ ʪʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʢʫ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʨʦʟʫʤʽʪʠ ʟʤʽʩʪ ʽ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʚʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʾʾ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʢʠ, 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʮʽʥʶʚʘʪʠ ʧʦʭʠʙʢʫ ʦʙʯʠʩʣʝʥʴ. 

ɯ. ɿʽʥʝʥʢʦ [8] ʨʦʟʛʣʷʜʘʻ ʤʘʪʝʤʘʪʠʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʷʢ ʷʢʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʧʦʻʜʥʫʻ 

ʚ ʩʦʙʽ ʤʘʪʝʤʘʪʠʯʥʫ ʛʨʘʤʦʪʥʽʩʪʴ ʪʘ ʜʦʩʚʽʜ ʩʘʤʦʩʪʽʡʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘ ʜʫʤʢʫ 

ʥʘʫʢʦʚʮʷ, ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʤʘʻ ʪʘʢʽ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ: ʤʦʪʠʚʘʮʽʡʥʦ-

ʮʽʥʥʽʩʥʠʡ, ʢʦʛʥʽʪʠʚʥʠʡ, ʦʧʝʨʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʪʘ ʨʝʬʣʝʢʩʠʚʥʠʡ. 

ʄ. ɻʦʣʦʚʘʥʴ [4] ʧʨʝʜʩʪʘʚʣʷʻ ʤʘʪʝʤʘʪʠʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʷʢ ʽʥʪʝʛʨʘʪʠʚʥʝ ʫʪʚʦʨʝʥʥʷ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ, ʫʤʽʥʥʷ, ʥʘʚʠʯʢʠ, ʜʦʩʚʽʜ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʦʩʦʙʠʩʪʽʩʥʽ ʷʢʦʩʪʽ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʧʨʘʛʥʝʥʥʷ, ʛʦʪʦʚʥʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʽ ʟʘʚʜʘʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʘʣʴʥʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ ʽ 

ʧʦʪʨʝʙʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʘʥʥʷ, ʫʩʚʽʜʦʤʣʶʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʟʥʘʯʫʱʽʩʪʴ ʧʨʝʜʤʝʪʘ ʽ ʨʝʟʫʣʴʪʘʪʫ ʜʽʷʣʴʥʦʩʪʽ. ɼʦʩʣʽʜʥʠʢ ʚʚʘʞʘʻ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʤʘʻ ʪʘʢʽ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ: ʤʦʪʠʚʘʮʽʡʥʠʡ, ʢʦʛʥʽʪʠʚʥʠʡ, ʜʽʷʣʴʥʽʩʥʠʡ, 

ʮʽʥʥʽʩʥʦ-ʨʝʬʣʝʢʩʠʚʥʠʡ, ʝʤʦʮʽʡʥʦ-ʚʦʣʴʦʚʠʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫʯʥʽʚ ï ʟʜʘʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʩʚʽʜ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ, ʧʨʦʬʝʩʽʡʥʠʭ, ʞʠʪʪʻʚʠʭ ʟʘʜʘʯ ʪʘ 

ʚʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʽ ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ.  

ʂʫʨʩ ʤʘʪʝʤʘʪʠʢʠ ʫ ʇʊʅɿ ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʧʨʦʛʨʘʤʘʭ 10-11 ʢʣʘʩʫ ʟ ʤʘʪʝʤʘʪʠʢʠ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʨʽʚʝʥʴ ʩʪʘʥʜʘʨʪʫ [11]. ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʪʝʤ ʩʪʝʨʝʦʤʝʪʨʽʾ 

ʪʘ ʘʣʛʝʙʨʠ ʽ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʟʥʘʯʝʥʠʡ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʛʦʪʦʚʢʫ ʫʯʥʽʚ ʥʘ ʨʽʚʥʽ, 

ʥʝʦʙʭʽʜʥʦʤʫ ʜʣʷ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʜʘʣʴʰʦʾ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ. 

ɺʠʚʯʝʥʥʷ ʪʝʤ ʟʽ çʉʪʝʨʝʦʤʝʪʨʽʾè ʤʘʻ ʥʘʚʯʠʪʠ ʫʯʥʽʚ ʧʨʘʚʠʣʴʥʦʛʦ ʩʧʨʠʡʤʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʚʽʪʫ, ʨʦʟʚʠʚʘʪʠ ʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ, ʬʦʨʤʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʫ ʫʷʚʫ ʪʘ ʥʘʚʠʯʢʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ. 

ʄʦʪʠʚʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʫ ʥʘʚʯʘʥʥʽ 

ʤʘʪʝʤʘʪʠʢʠ ʫʯʥʽʚ ʇʊʅɿ. ʄʦʪʠʚʘʮʽʷ ʫʯʽʥʥʷ ʮʠʭ ʫʯʥʽʚ ʧʦʚôʷʟʘʥʘ ʚʞʝ ʥʝ ʩʪʽʣʴʢʠ ʟ ʫʤʦʚʘʤʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʢʽʣʴʢʠ ʟ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʦʙʨʘʥʦʾ ʧʨʦʬʝʩʽʾ. ɺʦʥʠ ʭʦʯʫʪʴ ʤʘʪʠ 
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ʧʦʚʥʠʡ ʙʘʛʘʞ ʥʝʦʙʭʽʜʥʠʭ ʟʥʘʥʴ, ʱʦʙ ʧʦʪʽʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚ ʦʙʨʘʥʽʡ ʧʨʦʬʝʩʽʾ. 

ʄʦʪʠʚʘʮʽʻʶ ʫʯʽʥʥʷ ʪʘʢʦʞ ʚʠʩʪʫʧʘʻ ʛʽʜʥʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʊʦʤʫ ʯʘʩʪʦ ʫʯʥʽ 

ʇʊʅɿ ʚʠʚʯʘʶʪʴ ʙʽʣʴʰʝ ʩʧʝʮʽʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ, ʥʝʭʪʫʶʯʠ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʤʠ, ʟʦʢʨʝʤʘ 

ʩʪʝʨʝʦʤʝʪʨʽʻʶ. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʩʪʫʧʝʥʷ ʤʦʪʠʚʘʮʽʾ ʤʘʡʙʫʪʥʽʭ ʛʘʟʦʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ, ʚʝʨʩʪʘʪʥʠʢʽʚ 

ʰʠʨʦʢʦʛʦ ʧʨʦʬʽʣʶ, ʩʣʶʩʘʨʽʚ ʟ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ ʥʘʤʠ 

ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʘʥʢʝʪʫ ʜʣʷ ʫʯʥʽʚ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ɸʥʢʝʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʟʦʥ ʫ ʤʦʪʠʚʘʮʽʡʥʦʤʫ ʢʦʤʧʦʥʝʥʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 
ɸʅʂɽʊɸ 

___________________________________________________________________________ 

(ʧʦʚʥʘ ʥʘʟʚʘ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ) 

ʩʧʝʮʽʘʣʴʥʽʩʪʴ_____________________________________________________________________ 
 

1. ʏʠ ʧʦʜʦʙʘʻʪʴʩʷ ɺʘʤ ʚʠʚʯʘʪʠ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ ʫ ɺʘʰʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ? 

¶ ʊʘʢ ¶ ʅ ̔

2. ʏʠ ʧʦʜʦʙʘʻʪʴʩʷ ɺʘʤ ʚʠʚʯʘʪʠ ʪʝʤʠ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ? 

¶ ʊʘʢ ¶ ʅ ̔

3. ʅʘ ɺʘʰʫ ʜʫʤʢʫ, ʯʠ ʧʦʪʨʽʙʥʦ ʚʠʚʯʘʪʠ ʩʪʝʨʝʦʤʝʪʨʽʶ ʚʟʘʛʘʣʽ? 

¶ ʊʘʢ ¶ ʅ ̔

4. ʏʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʝ ɺʠ ʟʥʘʥʥʷ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ? 

¶ ʊʘʢ ¶ ʅ ̔

5. ʏʠ ʧʦʪʨʽʙʥʦ ɺʘʤ ʚʠʚʯʘʪʠ ʪʝʤʠ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʢʘʨôʻʨʠ? 

¶ ʊʘʢ ¶ ʅ ̔

6. ʗʢʠʡ ɺʘʰ ʫʣʶʙʣʝʥʠʡ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʧʨʝʜʤʝʪ? 

¶ ʊʘʢ ¶ ʅ ̔

7. ʈʽʚʝʥʴ ɺʘʰʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ: 

 ʧʦʯʘʪʢʦʚʠʡ ʩʝʨʝʜʥʽʡ ʜʦʩʪʘʪʥʽʡ ʚʠʩʦʢʠʡ  

      
 

ɺ ʘʥʢʝʪʫʚʘʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ ʫʯʥʽ ɼʅɿ çʍʘʨʢʽʚʩʴʢʠʡ ʮʝʥʪʨ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ 

ˉ1è, ɼʅɿ çɼʥʽʧʨʦʚʩʴʢʠʡ ʮʝʥʪʨ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠè, ɼʅɿ çɹʝʨʜʷʥʩʴʢʠʡ 

ʤʘʰʠʥʦʙʫʜʽʚʥʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʣʽʮʝʡè, ɼʅɿ çʄʘʨʽʫʧʦʣʴʩʢʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʤʘʰʠʥʦʙʫʜʽʚʥʠʡ 

ʣʽʮʝʡè, ɼʅɿ çɹʘʛʘʪʦʧʨʦʬʽʣʴʥʠʡ ʮʝʥʪʨ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠè (ʤ. ʊʦʢʤʘʢ), ɼʅɿ 

çʖʞʥʦʫʢʨʘʾʥʩʴʢʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʣʽʮʝʡè. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ 61,04% ʦʧʠʪʘʥʠʭ ʧʦʜʦʙʘʻʪʴʩʷ ʚʠʚʯʘʪʠ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ ʫ 

ʩʚʦʻʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ (ʨʠʩ. 1.) 
 

 

ʈʠʩ. 1. ɺʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 1 ʧʠʪʘʥʥʷ 
 

ʄʘʻʤʦ ʪʦʡ ʬʘʢʪ, ʱʦ 2/3 ʦʧʠʪʫʚʘʥʠʭ ʧʦʜʦʙʘʻʪʴʩʷ ʚʠʚʯʘʪʠ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ ʫ ʩʚʦʻʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ, ʪʦʜʽ ʷʢ 1/3 ʦʧʠʪʫʚʘʥʠʭ ʥʝ ʧʦʜʦʙʘʻʪʴʩʷ ʚʠʚʯʘʪʠ ʜʘʥʠʡ ʢʫʨʩ.  

59,04 % ʫʯʥʷʤ ʥʝ ʧʦʜʦʙʘʻʪʴʩʷ ʚʠʚʯʘʪʠ ʪʝʤʠ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ (ʨʠʩ. 2.) 
 

 

ʈʠʩ. 2. ɺʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 2 ʧʠʪʘʥʥʷ 

61,04
38,96

ʊʘʢ ʅʽ

40,96
59,04

ʊʘʢ ʅʽ
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ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʤʘʡʞʝ ʫ 2/3 ʦʧʠʪʘʥʠʭ ʚʽʜʩʫʪʥʽʡ ʽʥʪʝʨʝʩ ʚʠʚʯʘʪʠ 

ʪʝʤʠ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ, ʪʦʜʽ ʷʢ 1/3 ʧʦʜʦʙʘʻʪʴʩʷ ʮʽ ʪʝʤʠ ʚʠʚʯʘʪʠ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝ ʚʠʢʣʠʢʘʥʦ 

ʪʠʤ, ʱʦ ʪʝʤʠ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʪʝʤʘʭ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʧʣʘʥʽʤʝʪʨʽʾ, ʷʢʽ ʫʯʥʽ 

ʟʘʩʚʦʾʣʠ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʙʨʝ.  

65,06 % ʦʧʠʪʘʥʠʭ ʨʦʟʫʤʽʶʪʴ, ʱʦ ʪʨʝʙʘ ʚʠʚʯʘʪʠ ʩʪʝʨʝʦʤʝʪʨʽʶ (ʨʠʩ. 3.) 
 

 

ʈʠʩ. 3. ɺʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 3 ʧʠʪʘʥʥʷ 
 

ʄʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʦʧʠʪʘʥʠʭ ʨʦʟʫʤʽʻ ʚʘʞʣʠʚʽʩʪʴ ʪʠʭ ʟʥʘʥʴ, ʷʢʽ 

ʦʪʨʠʤʫʻ ʧʨʠ ʚʠʚʯʝʥʥʽ ʩʪʝʨʝʦʤʝʪʨʽʾ. ʆʜʥʘʢ ʤʘʡʞʝ 35 % ʦʧʠʪʘʥʠʭ ʥʝ ʨʦʟʫʤʽʶʪʴ ʚʟʘʛʘʣʽ ʥʘʚʽʱʦ 

ʚʠʚʯʘʪʠ ʜʘʥʠʡ ʢʫʨʩ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʽ ʫʯʥʽ ʥʝ ʜʦʩʪʘʪʥʴʦ ʛʣʠʙʦʢʦ ʫʩʚʽʜʦʤʣʶʶʪʴ ʟʚôʷʟʦʢ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʦʙôʻʢʪʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ.  

66,27% ʫʯʥʽʚ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʙʫʪʽ ʟʥʘʥʥʷ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ (ʨʠʩ. 

4.) 

 

ʈʠʩ. 4. ɺʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 4 ʧʠʪʘʥʥʷ 
 

ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ ʚʢʘʟʫʻ ʥʘ ʥʝʜʦʩʪʘʪʥʴʦ ʛʣʠʙʦʢʝ ʪʘ ʫʩʚʽʜʦʤʣʝʥʝ ʦʚʦʣʦʜʽʥʥʷ 

ʩʪʝʨʝʦʤʝʪʨʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʠʨʦʙʣʝʥʥʷ ʥʘʚʠʯʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʟʥʘʥʴ ʜʦ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʬʝʩʽʡʥʠʭ ʽ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʡ. 

57,03% ʫʯʥʽʚ ʨʦʟʫʤʽʶʪʴ, ʱʦ ʟʥʘʥʥʷ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ ʧʦʪʨʽʙʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʢʘʨôʻʨʠ 

(ʨʠʩ. 5.) 

 

ʈʠʩ. 5. ɺʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 5 ʧʠʪʘʥʥʷ 
 

ʄʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʦʧʠʪʘʥʠʭ ʙʘʯʠʪʴ ʪʦʡ ʤʽʞʧʨʝʜʤʝʪʥʠʡ 

ʟʚôʷʟʦʢ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ ʜʣʷ ʢʨʘʱʦʛʦ ʟʘʩʚʦʻʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘʥʴ. 

ʇʨʠ ʚʠʙʦʨʽ ʫʣʶʙʣʝʥʠʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʧʨʝʜʤʝʪʽʚ ʣʠʰʝ 27 ʨʘʟ ʙʫʣʦ ʦʙʨʘʥʦ 

ʤʘʪʝʤʘʪʠʢʫ, ʽ ʮʝ ʻ ʥʘʡʥʠʞʯʠʤ ʧʦʢʘʟʥʠʢʦʤ (ʨʠʩ. 6.) 
 

 

ʈʠʩ. 6. ʈʝʟʫʣʴʪʘʪʠ ʚʠʙʦʨʫ ʫʣʶʙʣʝʥʠʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʧʨʝʜʤʝʪʽʚ 

65,06
34,94

ʊʘʢ ʅʽ

33,73

66,27

ʊʘʢ ʅʽ

57,03 42,97

ʊʘʢ ʅʽ

186
27

35
34

48
41

84
57

98

ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ

ʋʢʨʘʾʥʩʴʢʘ ʤʦʚʘ

ʌʽʟʠʢʘ

ɹʽʦʣʦʛʽʷ

ɯʥʬʦʨʤʘʪʠʢʘ
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ʇʨʠʯʠʥʦʶ ʪʘʢʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ ʪʝ, ʱʦ ʫʯʥʽ ʥʝ ʤʘʶʪʴ ʚʠʩʦʢʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʍʦʯʘ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʧʝʨʰʠʤ ʟʘʧʠʪʘʥʥʷʤ ʧʦʢʘʟʘʣʠ, ʱʦ 

61,04 % ʫʯʥʽʚ ʧʦʜʦʙʘʻʪʴʩʷ ʚʠʚʯʘʪʠ ʤʘʪʝʤʘʪʠʢʫ, ʚʦʥʠ ʥʝ ʦʙʠʨʘʶʪʴ ʾʾ ʫʣʶʙʣʝʥʠʤ ʧʨʝʜʤʝʪʦʤ. 

ʊʫʪ ʤʘʻʤʦ ʧʨʦʪʠʨʽʯʯʷ. ʆʪʞʝ, ʦʧʠʪʘʥʽ ʧʦʟʠʪʠʚʥʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ 

ʩʚʦʻʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ, ʦʜʥʘʢ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʟʽ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ ʥʝ ʜʘʻ 

ʾʤ ʫ ʧʦʚʥʽʡ ʤʽʨʽ ʧʨʦʷʚʣʷʪʠ ʩʝʙʝ ʪʘ ʜʦʩʷʛʘʪʠ ʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʎʝ ʡ ʧʨʠʟʚʦʜʠʪʴ, ʥʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʜʦ ʙʽʣʴʰ ʧʘʩʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʠʚʯʝʥʥʷ ʪʝʤ ʩʪʝʨʝʦʤʝʪʨʽʾ.  

ɸʥʘʣʽʟ ʚʽʜʧʦʚʽʜʝʡ ʫʯʥʽʚ ʇʊʅɿ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʧʨʦʬʽʣʶ ʱʦʜʦ ʚʣʘʩʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʚʣʘʩʥʠʡ ʧʦʯʘʪʢʦʚʠʡ ʨʽʚʝʥʴ ʟʘʩʚʽʜʯʠʣʠ 11,65% , ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ï 

59,04%, ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ï 21,96%, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ï 2,41% (ʨʠʩ.7.) 
 

 

ʈʠʩ. 7. ɺʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 7 ʧʠʪʘʥʥʷ 
 

ʊʘʢʽ ʧʦʢʘʟʥʠʢʠ ʛʦʚʦʨʷʪʴ ʧʨʦ ʪʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʦʧʠʪʘʥʠʭ ʚʚʘʞʘʶʪʴ ʩʝʙʝ 

çʩʝʨʝʜʥʷʯʢʘʤʠè, ʷʢʽ ʚʤʽʶʪʴ ʚʠʢʦʥʘʪʠ ʟʘʚʜʘʥʥʷ ʟʘ ʟʨʘʟʢʦʤ ʪʘ ʚʦʣʦʜʽʶʪʴ ʝʣʝʤʝʥʪʘʨʥʠʤʠ 

ʟʥʘʥʥʷʤʠ ʧʨʦ ʧʨʝʜʤʝʪ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ 

ʧʦʢʘʟʘʣʠ: ʙʽʣʴʰʽʩʪʴ ʦʧʠʪʘʥʠʭ ʫʯʥʽʚ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ 

ʩʚʦʻʤʫ ʇʊʅɿ; ʫ ʧʝʨʝʚʘʞʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʠʪʘʥʠʭ ʚʽʜʩʫʪʥʽʡ ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʪʝʤ 

ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʫʩʧʽʰʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʪʝʨʝʦʤʝʪʨʽʾ ʟʘʛʘʣʦʤ; ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʠʪʘʥʠʭ ʨʦʟʫʤʽʻ ʚʘʞʣʠʚʽʩʪʴ ʪʠʭ ʟʥʘʥʴ, ʷʢʽ ʦʪʨʠʤʫʻ ʧʨʠ ʚʠʚʯʝʥʥʽ ʩʪʝʨʝʦʤʝʪʨʽʾ; 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʧʠʪʘʥʠʭ ʥʝ ʟʘʩʪʦʩʦʚʫʻ ʥʘʙʫʪʽ ʟʥʘʥʥʷ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ, ʱʦ ʦʟʥʘʯʘʻ ʥʝ 

ʨʝʘʣʽʟʘʮʽʶ ʦʜʥʦʛʦ ʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʫ ʟʘʢʣʘʜʽ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ 

ʦʩʚʽʪʠ ï ʧʨʘʢʪʠʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʘ; ʤʘʪʝʤʘʪʠʢʘ ʥʝ ʻ ʫʣʶʙʣʝʥʠʤ 

ʧʨʝʜʤʝʪʦʤ ʫʯʥʽʚ ʇʊʅɿ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʧʨʦʬʽʣʶ. 

ʂʦʥʩʪʘʪʫʚʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ, ʱʦ ʩʪʘʥ ʤʦʪʠʚʘʮʽʡʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʇʊʅɿ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʧʨʦʬʽʣʶ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤ ʟʽ 

ʩʪʝʨʝʦʤʝʪʨʽʾ ʻ ʥʝʟʘʜʦʚʽʣʴʥʠʤ. ʋʯʥʽ ʥʝʜʦʦʮʽʥʶʶʪʴ ʨʦʣʴ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ ʧʨʝʜʤʝʪʘ 

çʄʘʪʝʤʘʪʠʢʘè, ʘ ʚʽʜʪʘʢ ʥʝ ʟʘʩʚʦʶʶʪʴ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʧʦʪʨʽʙʥʽ ʾʤ ʟʥʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʥʠʟʴʢʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʄʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʡʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʙʘʯʘʶʪʴʩʷ ʫ ʟʘʧʨʦʚʘʜʞʝʥʥʽ ʩʧʝʮʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʚʜʘʥʴ ʟʽ ʩʪʝʨʝʦʤʝʪʨʽʾ, ʷʢʘ ʩʧʦʥʫʢʘʪʠʤʝ ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʥʥʷ, 

ʟʘʮʽʢʘʚʣʶʚʘʪʠʤʝ ʾʭ, ʘ ʛʦʣʦʚʥʝ, ʩʪʚʦʨʶʚʘʪʠʤʝ ʩʠʪʫʘʮʽʾ ʫʩʧʽʭʫ ʚ ʥʘʚʯʘʥʥʽ.  
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ʊʠʥʴʢʦʚʘ ɼ. ʉ. ʄʦʪʠʚʘʮʠʦʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ 

ʇʊʋɿ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʬʠʣʷ: ʢʦʥʩʪʘʪʠʨʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ.  

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ 

ʩʪʝʨʝʦʤʝʪʨʠʠ ʙʫʜʫʱʠʭ ʵʣʝʢʪʨʦʛʘʟʦʩʚʘʨʱʠʢʦʚ, ʩʪʘʥʦʯʥʠʢʦʚ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ, ʩʣʝʩʘʨʝʡ 

ʧʦ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʠʣʝʡ. ɸʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʦʩʚʝʱʝʥʠʠ ʤʦʪʠʚʘʮʠʦʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤ ʩʪʝʨʝʦʤʝʪʨʠʠ. ɸʚʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥʘ 

ʘʥʢʝʪʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʤʦʪʠʚʘʮʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʥʩʪʘʪʠʨʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ) 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʩʪʝʨʝʦʤʝʪʨʠʷ, ʤʦʪʠʚʘʮʠʷ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ. 

 

Tinkova D. Motivational component of educational activity of pupils of vocational 

school of machine-building profile: a confirmatory experiment.  

The article is devoted to the problem of competence orientation of the training of stereometry 

of future electric gas-welder, machine tool operators of a wide profile, locksmiths for repairing 

cars. 

The concept of mathematical competence as an important component in the formation of a 

new type of worker is explored. Studying mathematics, in particular those of stereometry, for 

students of vocational schools is a rather complicated process. Therefore, its paid attention to one 

question of the motivational component of learning activities in the study of stereometry. The author 

developed a questionnaire to identify the degree of motivation students. 

The results of the observation experiment (results of the questionnaire of the students of 

vocational education institutions) are presented in the paper.  

The obtained results of the experiment give impetus to the introduction of a special system of 

competence-oriented tasks on stereometry that will create situations of success in studying 

Key words: mathematical competence, stereometry, motivation, vocational school. 
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ɺ. ʄ. ʊʦʨʷʥʠʢ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ɸ.ʉ.ʄʘʢʘʨʝʥʢʘ  
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ʊʦʨʷʥʠʢ ɺ.ʄ. 

ʈʆɿɺʀʊʆʂ ʂʈʀʊʀʏʅʆɻʆ ʄʀʉʃɽʅʅʗ ʉʊʋɼɽʅʊɯɺ 

ʇʈʀ ɺʀɺʏɽʅʅɯ ʄʆʃɽʂʋʃʗʈʅʆɰ ɹɯʆʃʆɻɯɰ 

 

ʋ ʩʪʘʪʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ ʩʫʯʘʩʥʠʭ 

ʩʪʫʜʝʥʪʽʚ ʚʠʰʽʚ ʷʢ ʟʘʩʦʙʫ ʧʽʜʚʠʱʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ 

ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʠʭ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ʋ ʩʪʘʪʪʽ ʦʧʠʩʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ ʟ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʥʴʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʱʦ ʤʘʻ ʥʘʟʚʫ çʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ 

ʟʥʘʭʦʜʞʝʥʥʷ ʽ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢè, ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʄʦʣʝʢʫʣʷʨʥʘ ʙʽʦʣʦʛʽʷè, ʷʢʘ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʟʘʛʘʣʴʥʦʛʦ ʧʣʘʥʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʱʦ ʥʘʚʯʘʶʪʴʩʷ ʟʘ 

ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ ʧʨʦʛʨʘʤʦʶ ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ ʟʘ ʥʘʧʨʷʤʦʤ 6.040102 ɹʽʦʣʦʛʽʷ*. 

ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʯʦʪʠʨʴʦʭ ʪʠʧʽʚ ʪʝʩʪʦʚʠʭ ʧʠʪʘʥʴ, ʚ ʷʢʠʭ ʻ ʧʦʤʠʣʢʠ, ʽ ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʪʦʯʥʦʛʦ ʽ ʧʽʜʩʫʤʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʟ ʜʘʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ: ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʚʘʨʽʘʥʪʦʤ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʽ ʙʝʟ, ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʘʨʛʫʤʝʥʪʽʚ ʧʝʨʰʦʜʞʝʨʝʣʘʤʠ ʽ ʙʝʟ. 
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ɿʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʪʝ, ʱʦ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʥʝ ʣʠʰʝ ʜʦʧʦʤʘʛʘʻ ʚʠʢʣʘʜʘʯʫ 

ʘʢʪʠʚʽʟʫʚʘʪʠ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʘʣʝ ʡ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʦʟʚʠʪʦʢ ʫ ʥʠʭ ʪʘʢʦʾ 

ʷʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʷʢ ʪʦʣʝʨʘʥʪʥʽʩʪʴ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʮʽʥʥʽʩʥʠʭ 

ʦʨʽʻʥʪʘʮʽʡ ʦʩʦʙʠʩʪʦʩʪʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʤʝʪʦʜʠʯʥʽ ʧʨʠʡʦʤʠ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʩʪʫʜʝʥʪʠ, ʤʦʣʝʢʫʣʷʨʥʘ ʙʽʦʣʦʛʽʷ.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʪʨʘʪʝʛʽʯʥʠʤ ʥʘʧʨʷʤʦʤ ʨʝʬʦʨʤʫʚʘʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ, 

ʟʘʜʝʢʣʘʨʦʚʘʥʠʤ ʫ ʅʘʮʽʦʥʘʣʴʥʽʡ ʜʦʢʪʨʠʥʽ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʚ ʍʍI ʩʪʦʣʽʪʪʽ, ʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʦʾ, ʘʢʪʠʚʥʦʾ, ʫʩʝʙʽʯʥʦ ʨʦʟʚʠʥʝʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. ʋ 

ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʝʨʝʜ ʚʠʱʦʶ ʦʩʚʽʪʦʶ ʩʪʦʾʪʴ ʨʷʜ ʟʘʚʜʘʥʴ. ʇʦ-ʧʝʨʰʝ, ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʬʘʭʽʚʮʷ ʚ ʫʤʦʚʘʭ ʰʚʠʜʢʦʾ ʟʤʽʥʠ ʽʜʝʡ, ʟʥʘʥʴ ʽ ʪʝʭʥʦʣʦʛʽʡ. ʇʦ-ʜʨʫʛʝ, 

ʚʽʜʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʪʫʜʝʥʪʽʚ ʥʝʦʙʭʽʜʥʠʤ ʦʙʩʷʛʦʤ 

ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʽʩʪʘ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʥʝ 

ʪʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʧʨʦʬʝʩʽʡʥʽ ʬʫʥʢʮʽʾ, ʘʣʝ ʡ ʚʠʨʽʰʫʚʘʪʠ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ 

ʟ ʧʦʰʫʢʦʤ ʽ ʚʠʙʦʨʦʤ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʚʦʛʦ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʚʤʽʥʥʷʤ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʚʩʝ ʥʦʚʽ ʡ ʥʦʚʽ ʟʥʘʥʥʷ, ʟʜʦʙʫʪʽ ʫʧʨʦʜʦʚʞ ʞʠʪʪʷ, ʫ ʚʣʘʩʥʽʡ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʇʦ-ʪʨʝʪʻ, 

ʨʦʟʚʠʪʦʢ ʫ ʩʪʫʜʝʥʪʘ ʚʤʽʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʟʜʦʙʫʪʦʾ ʽʥʬʦʨʤʘʮʽʾ [11]. 

ʈʝʘʣʽʟʘʮʽʷ ʦʩʪʘʥʥʴʦʛʦ ʟʘʚʜʘʥʥʷ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʩʪʘʥʦʚʣʝʥʥʷ ʚʠʧʫʩʢʥʠʢʘ ʚʠʰʫ XXI ʩʪʦʣʽʪʪʷ, ʷʢʝ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʩʪʦʣʽʪʪʷʤ ʟʥʘʥʴ ʪʘ 

ʧʨʦʬʝʩʽʦʥʘʣʽʚ. ʆʜʥʘʢ, ʥʘ ʞʘʣʴ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʩʪʫʜʝʥʪʽʚ ʚʠʷʚʣʷʶʪʴ 

ʙʘʡʜʫʞʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ. ɺʦʥʠ ʥʝʜʦʩʪʘʪʥʴʦ ʯʘʩʫ ʧʨʦʚʦʜʷʪʴ ʟʘ ʧʽʜʨʫʯʥʠʢʘʤʠ, ʚʽʜʯʫʚʘʶʪʴ 

ʥʫʜʴʛʫ ʚʽʜ ʥʘʚʯʘʥʥʷ, ʯʘʩʪʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʨʦʟʚʘʛʠ, ʾʭ ʚʘʞʢʦ çʨʦʟʚʦʨʫʰʠʪʠ ʽ ʟʘʭʦʧʠʪʠè, 

ʥʝʟʤʽʥʥʠʤ ʙʘʞʘʥʥʷʤ ʫ ʥʠʭ ʻ ʤʘʢʩʠʤʘʣʴʥʘ ʦʮʽʥʢʘ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʟʫʩʠʣʴ. ʆʪʞʝ, ʫʨʘʭʦʚʫʶʯʠ 

ʦʩʦʙʣʠʚʦʩʪʽ çʧʦʢʦʣʽʥʥʷ NeXt ʟʘ ʄ.ʃ. ʊʝʡʣʦʨʦʤè ʽ ʩʧʝʮʠʬʽʯʥʽ ʨʠʩʠ ʩʴʦʛʦʜʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʝʛʣʷʥʫʪʠ ʥʝ ʣʠʰʝ ʟʤʽʩʪ, ʘ ʡ ʤʝʪʦʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟʤʽʥʠʪʠ ʘʪʤʦʩʬʝʨʫ ʥʘʚʯʘʥʥʷ ʟʘʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʨʠʷʥʥʷ ʫʩʧʽʭʫ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ [7].  

ɼʦʩʣʽʜʥʠʢʠ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʪʦʤʫ, ʱʦ ʝʬʝʢʪʠʚʥʦ ʨʦʟʚôʷʟʫʻ ʟʘʜʘʯʽ ʧʽʜʚʠʱʝʥʥʷ 

ʦʩʚʽʪʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ï ʽʥʪʝʨʝʩʫ ʜʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʪʘ ʘʢʪʠʚʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ï ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ 

ʪʘ ʦʮʽʥʶʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʩʫʯʘʩʥʘ ʦʩʚʽʪʥʷ ʪʝʭʥʦʣʦʛʽʷ 

ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ [11, 13]. 

ɭʜʠʥʦʛʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷè ʥʝ ʽʩʥʫʻ, 

ʦʜʥʘʢ, ʨʦʟʛʣʷʥʫʚʰʠ pʽʟʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʨʦʟʫʤʽʥʥʷ ʡʦʛʦ ʩʫʪʥʦʩʪʽ ʪʘ ʟʤʽʩʪʫ, ʥʘʡʙʽʣʴʰ 

ʚʜʘʣʠʤʠ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʚʠʟʥʘʯʝʥʥʷ ʆ. ʉʤʠʨʥʦʚʘ, ʊ. ʅʦʝʣ-ɹʎʠʛʫʣʴʩʴʢʦʾ, ʇ. ɹʣʦʥʩʴʢʦʛʦ. 

ʆ. ʉʤʠʨʥʦʚ ʚʠʟʥʘʯʘʻ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʷʢ ʤʠʩʣʝʥʥʷ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʩʘʤʦʩʪʽʡʥʠʭ ʣʦʛʽʯʥʦ ʛʨʘʤʦʪʥʠʭ ʨʦʟʜʫʤʽʚ ʽ ʩʫʜʞʝʥʴ, ʫʤʽʥʥʷ ʧʨʘʚʠʣʴʥʦ ʦʮʽʥʶʚʘʪʠ ʨʽʟʥʽ 

ʜʫʤʢʠ, ʙʘʯʠʪʠ ʚ ʥʠʭ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ [6]. ʊ. ʅʦʝʣ-ɹʎʠʛʫʣʴʩʴʢʘ ʩʪʚʝʨʜʞʫʻ, ʱʦ 

ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ï ʮʝ ʤʠʩʣʝʥʥʷ, ʷʢʝ ʚʝʜʝ ʜʦ ʦʙôʻʢʪʠʚʥʦʾ ʽʩʪʠʥʠ. ɿʘ ʾʾ ʪʚʝʨʜʞʝʥʥʷʤ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʮʴʦʛʦ ʪʠʧʫ ʤʠʩʣʝʥʥʷ ʧʦʩʪʘʻ ʪʦʜʽ, ʢʦʣʠ ʟôʷʚʣʷʻʪʴʩʷ ʧʦʪʨʝʙʘ ʧʝʨʝʚʽʨʷʪʠ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʚʝʨʜʞʝʥʴ, ʷʢʽ ʟʚʠʯʘʡʥʦ ʚʠʩʣʦʚʣʶʶʪʴʩʷ ʣʶʜʴʤʠ, ʘʙʦ ʥʘʤʠ ʩʘʤʠʤʠ, ʘʙʦ ʞ 

ʽʥʰʠʤʠ. ʊʦʙʪʦ ʡʜʝʪʴʩʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʙʫʪʠ ʢʠʤʦʩʴ ʩʚʽʜʦʤʦ ʯʠ ʥʝʩʚʽʜʦʤʦ ʫʚʝʜʝʥʠʤ ʚ ʦʤʘʥʫ. 

ʂʦʣʠ ʞ ʤʘʻʤʦ ʩʧʨʘʚʫ ʥʝ ʟ ʩʫʜʞʝʥʥʷʤʠ ʯʠ ʽʜʝʷʤʠ, ʘ ʟ ʷʚʠʱʘʤʠ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʪʦ ʙʫʚʘʻ 

ʜʦʩʪʘʪʥʴʦ ʟʚʠʯʘʡʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʗʢ ʚʚʘʞʘʻ ʮʝʡ ʥʘʫʢʦʚʝʮʴ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʥʝ 

ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʣʶʜʝʡ, ʷʢʽ ʭʦʯʫʪʴ ʦʪʨʠʤʘʪʠ ʧʨʦʩʪʽ ʨʽʰʝʥʥʷ ʽ ʦʩʪʘʪʦʯʥʽ ʚʠʯʝʨʧʥʽ ʚʠʩʥʦʚʢʠ, 

ʘʜʞʝ ʬʘʢʪʠ ʽ ʟʥʘʥʥʷ ʥʝ ʟʙʠʨʘʶʪʴ ʜʦʢʫʧʠ, ʷʢ ʢʦʣʝʢʮʽʶ ʤʝʪʝʣʠʢʽʚ ʯʠ ʝʪʠʢʝʪʦʢ. ʂʦʣʠ ʥʦʚʽ 

ʟʥʘʥʥʷ ʥʘʜʭʦʜʷʪʴ ʽ ʚʢʣʶʯʘʶʪʴʩʷ ʜʦ ʥʘʷʚʥʦʛʦ ʫ ʥʘʩ ʟʘʧʘʩʫ ʟʥʘʥʴ, ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʩʶ ʾʭʥʶ 

ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ. ʅʘʷʚʥʽ ʬʘʢʪʠ ʧʦʩʪʽʡʥʦ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ, ʨʝʦʨʛʘʥʽʟʫʶʪʴʩʷ, ʧʝʨʝʦʮʽʥʶʶʪʴʩʷ, 

ʥʘʙʫʚʘʶʪʴ ʥʦʚʠʭ ʟʥʘʯʝʥʴ, ʜʝʷʢʽ ʟ ʥʠʭ ʥʘʙʫʚʘʶʪʴ ʥʦʚʦʛʦ ʽʻʨʘʨʭʽʯʥʦʛʦ ʩʪʘʪʫʩʫ, ʽʥʰʽ ʧʨʦʩʪʦ 

ʩʧʨʦʩʪʦʚʫʶʪʴʩʷ ʽ ʚʽʜʢʠʜʘʶʪʴʩʷ [4]. ʇ. ɹʣʦʥʩʴʢʠʡ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʨʦʟʛʣʷʜʘʻ ʷʢ ʫʤʽʥʥʷ 

ʩʫʤʥʽʚʘʪʠʩʷ ʫ ʚʽʜʦʤʠʭ ʯʠ ʪʘʢʠʭ, ʱʦ ʟʜʘʶʪʴʩʷ ʙʝʟʟʘʧʝʨʝʯʥʠʤʠ, ʽʩʪʠʥʘʭ [1]. 

ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ, ʧʨʠʡʦʤʽʚ, ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʠʭ ʷʢ ʥʘ ʦʚʦʣʦʜʽʥʥʷ ʧʨʝʜʤʝʪʥʠʤʠ 
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ʟʥʘʥʥʷʤʠ, ʪʘʢ ʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʻ ʧʦʥʷʪʪʷ, ʩʫʜʞʝʥʥʷ, ʟʘʧʠʪʘʥʥʷ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʫ ʧʝʨʝʚʽʨʮʽ ʡʤʦʚʽʨʥʦʩʪʽ, 

ʪʦʯʥʦʩʪʽ, ʢʦʨʠʩʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʙʫʜʦʚʽ ʚʣʘʩʥʦʾ ʧʦʟʠʮʽʾ, ʘʨʛʫʤʝʥʪʦʚʘʥʦʤʫ ʜʦʚʝʜʝʥʥʽ ʪʦʯʢʠ 

ʟʦʨʫ, ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʩʫʧʝʨʝʯʣʠʚʠʭ ʜʘʥʠʭ, ʚʠʷʚʣʝʥʥʽ ʡ ʚʠʧʨʘʚʣʝʥʥʽ ʧʦʤʠʣʦʢ ʷʢ ʫ ʩʚʦʾʭ, ʪʘʢ ʽ ʚ 

ʯʫʞʠʭ ʤʽʨʢʫʚʘʥʥʷʭ.  

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ ʢʦʥʪʝʢʩʪʽ 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʽʪʯʠʟʥʷʥʦʤʫ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʨʦʟʨʦʙʣʝʥʦ ʚ ʦʢʨʝʤʠʭ ʥʘʫʢʦʚʠʭ ʪʝʦʨʽʷʭ, ʩʪʘʪʪʷʭ, ʧʽʜʨʫʯʥʠʢʘʭ, 

ʧʦʩʽʙʥʠʢʘʭ, ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ɿʦʢʨʝʤʘ, ʆ. ʊʷʛʣʦ ʚʠʜʘʚ ʩʝʨʽʶ ʧʦʩʽʙʥʠʢʽʚ ʟ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʜʣʷ ʚʠʱʦʾ ʰʢʦʣʠ, ʆ. ʇʦʤʝʪʫʥ ʨʦʟʨʦʙʠʣʘ ʘʚʪʦʨʩʴʢʫ ʤʝʪʦʜʠʢʫ ʨʦʟʚʠʪʢʫ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɺʠʚʯʝʥʥʶ ʫʤʦʚ, ʰʣʷʭʽʚ ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ 

ʩʪʫʜʝʥʪʽʚ ʧʨʠʩʚʷʯʝʥʦ ʜʠʩʝʨʪʘʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʃ. ʂʠʻʥʢʦ-ʈʦʤʘʥʶʢ (ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʷʢ ʟʘʛʘʣʴʥʦʧʝʜʘʛʦʛʽʯʥʘ ʧʨʦʙʣʝʤʘ), ɯ. ʄʦʨʦʯʝʥʢʦʚʘ 

(ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʚʠʰʫ), ʊ. ʍʘʯʫʤʷʥ 

(ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʟʘʩʦʙʘʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ) [2, 3, 5, 9, 12].  

ʊʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʩʧʽʰʥʦ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʫ ʧʨʦʮʝʩʽ 

ʚʠʚʯʝʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʠʩʮʠʧʣʽʥ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ. ʆʜʥʘʢ, 

ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʟʘʩʘʜʘʭ ʢʦʛʥʽʪʠʚʥʦʾ ʧʘʨʘʜʠʛʤʠ çʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷè, ʦʢʨʝʩʣʶʶʪʴ ʣʠʰʝ ʟʘʛʘʣʴʥʽ ʤʝʪʦʜʠʢʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʩʪʫʜʝʥʪʽʚ. ɯ ʻ 

ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʱʦʜʦ ʤʝʪʦʜʠʢʠ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʫ ʧʨʦʮʝʩʽ 

ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʚʠʰʽʚ ʢʦʥʢʨʝʪʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʄʝʪʘ ʩʪʘʪʪʽ: ʦʧʠʩʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʯʥʦʛʦ ʧʨʠʡʦʤʫ ï çʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʡ ʟʥʘʭʦʜʞʝʥʥʷ ʽ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢè, ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ.  

 ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʣʘʩʥʠʡ ʜʦʩʚʽʜ ʚʠʢʣʘʜʘʥʥʷ ʢʫʨʩʫ çʄʦʣʝʢʫʣʷʨʥʘ 

ʙʽʦʣʦʛʽʷè, ʷʢʠʡ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʩʢʣʘʜʦʚʦʶ ʟʘʛʘʣʴʥʦʛʦ ʧʣʘʥʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʽʚ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʱʦ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ ʧʨʦʛʨʘʤʦʶ ʧʽʜʛʦʪʦʚʢʠ 

ʙʘʢʘʣʘʚʨʽʚ ʟʘ ʥʘʧʨʷʤʦʤ 6.040102 ɹʽʦʣʦʛʽʷ*, ʜʦʟʚʦʣʠʚ ʥʘʤ ʚʠʜʽʣʠʪʠ ʨʷʜ ʤʝʪʦʜʠʯʥʠʭ 

ʧʨʠʡʦʤʽʚ, ʷʢʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʢʣʘʜʘʯ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʧʨʷʤʢʫ ʧʽʜʛʦʪʦʚʢʠ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʜʘʥʠʡ ʢʫʨʩ. ʋ ʜʘʥʽʡ ʩʪʘʪʪʽ 

ʨʦʟʛʣʷʥʝʤʦ ʢʦʥʢʨʝʪʥʽ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʦʜʥʦʛʦ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʶ ʩʬʦʨʤʦʚʘʥʦʩʪʽ 

ʧʨʝʜʤʝʪʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʟ çʄʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾè ï çʩʪʚʦʨʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ ʟʥʘʭʦʜʞʝʥʥʷ ʽ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢè.  

ʊʠʤ ʙʽʣʴʰʝ, ʱʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ, ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ, ʥʘʫʢʦʚʠʭ 

ʜʦʚʽʜʥʠʢʽʚ, ʟʙʽʨʥʠʢʽʚ ʪʝʩʪʽʚ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʥʘʚʯʘʣʴʥʦʾ ʽ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ ʥʠʭ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʦʤʠʣʢʦʚʠʭ ʧʦʷʩʥʝʥʴ ʧʦʥʷʪʴ, ʽ ʪʝʨʤʽʥʽʚ, ʷʢʠʤʠ ʚʦʥʠ ʧʦʟʥʘʯʘʶʪʴʩʷ [8].  

ʇʠʪʘʥʥʷ, ʚ ʷʢʠʭ ʻ ʧʦʤʠʣʢʠ, ʚʢʣʶʯʘʶʪʴʩʷ ʥʘʤʠ ʜʦ ʟʤʽʩʪʫ ʪʝʩʪʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʷʢ 

ʜʣʷ ʧʦʪʦʯʥʦʛʦ, ʪʘʢ ʽ ʜʣʷ ʧʽʜʩʫʤʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʟ ʜʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʝʜʤʝʪʘ. ɰʭ ʻ ʯʦʪʠʨʠ ʪʠʧʠ: ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʚʘʨʽʘʥʪʦʤ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʽ ʙʝʟ, ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʘʨʛʫʤʝʥʪʽʚ ʧʝʨʰʦʜʞʝʨʝʣʘʤʠ ʽ ʙʝʟ. ɼʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʘʨʛʫʤʝʥʪʽʚ ʧʝʨʰʦʜʞʝʨʝʣʘʤʠ ʩʪʫʜʝʥʪʫ ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʨʦʪʷʛʦʤ 5-ʪʠ ʭʚʠʣʠʥ ʦʜʥʠʤ ʟ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʧʝʨʰʦʜʞʝʨʝʣ ʟ ʙʽʙʣʽʦʪʝʢʠ 

ʢʘʬʝʜʨʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʽʨʠʪʠ ʱʝ ʡ ʪʝ, ʯʠ ʢʦʨʠʩʪʫʚʘʚʩʷ ʩʪʫʜʝʥʪ ʨʝʢʦʤʝʥʜʦʚʘʥʦʶ 

ʣʽʪʝʨʘʪʫʨʦʶ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ. ʅʘʚʝʜʝʤʦ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ 

ʢʦʞʥʦʛʦ ʟ ʪʠʧʽʚ ʧʠʪʘʥʴ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʥʽ ʽ ʧʨʘʚʠʣʴʥʽ ʢʨʠʪʠʯʥʽ ʢʦʤʝʥʪʘʨʽ ʩʪʫʜʝʥʪʽʚ ʥʘ 

ʥʠʭ (ʫ ʘʚʪʦʨʩʴʢʦʤʫ ʚʘʨʽʘʥʪʽ). 

ʇʨʠʢʣʘʜʠ ʧʠʪʘʥʴ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʚʘʨʽʘʥʪʦʤ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʘʨʛʫʤʝʥʪʽʚ ʧʝʨʰʦʜʞʝʨʝʣʘʤʠ. 

ʇʠʪʘʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʥʫʢʣʝʦʪʠʜʽʚ, ʢʦʜ ɼʅʂ ʻ 

ʪʨʠʧʣʝʪʥʠʤ, ʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ ʥʫʢʣʝʦʪʠʜʘʤʠ ʩʢʣʘʜʘʻ 0,34 ʥʤ. ʗʢ ʦʙʯʠʩʣʠʪʠ 
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ʜʦʚʞʠʥʫ ʛʝʥʘ, ʱʦ ʢʦʜʫʻ ʙʽʣʢʦʚʫ ʤʦʣʝʢʫʣʫ ʟ 250 ʘʤʽʥʦʢʠʩʣʦʪ? ɺʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ: 

ʘ) 250x0,34; ʙ) 250x2x0,34; ʚ) 3x0,34; ʛ) 250x3x0,34; ʜ) 250ʭ3x2x0,34. ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʘʨʽʘʥʪ 

çʛè ʷʢ ʧʨʘʚʠʣʴʥʠʡ. 

 ʂʨʠʪʠʯʥʠʡ ʢʦʤʝʥʪʘʨ ʩʪʫʜʝʥʪʘ. ʇʦ-ʧʝʨhʝ, ʧʨʦʧʦʥʫʶʯʠ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ, ʘʚʪʦʨʠ 

ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʨʝʛʫʣʷʪʦʨʥʠʭ ʜʽʣʷʥʦʢ ʛʝʥʘ ʡ ʤʦʞʣʠʚʠʭ ʽʥʪʨʦʥʽʚ ʚ ʥʴʦʤʫ. ɸʣʝ ʷʢʱʦ ʥʘʚʽʪʴ 

ʟʨʦʙʠʪʠ ʨʦʟʨʘʭʫʥʢʠ ʪʽʣʴʢʠ ʚʽʜʥʦʩʥʦ ʘʤʽʥʦʢʠʩʣʦʪ, ʦʜʥʘʢʦʚʦ ʚʽʜʧʦʚʽʜʴ ʜʘʻʪʴʩʷ ʥʝʧʨʘʚʠʣʴʥʘ. 

ɼʣʷ 250 ʘʤʽʥʦʢʠʩʣʦʪ ʜʦʚʞʠʥʘ ʛʝʥʘ ʜʽʡʩʥʦ ʩʪʘʥʦʚʠʪʴ 250x3x0,34, ʘʣʝ ʪʨʝʙʘ ʱʝ ʚʨʘʭʫʚʘʪʠ 

ʩʪʦʧ-ʢʦʜʦʥ, ʪʦʙʪʦ ʜʦʚʞʠʥʘ ʛʝʥʘ ʙʫʜʝ 251ʭ3ʭ0,34 (ʽ ʮʝ ï ʤʽʥʽʤʫʤ, ʪʦʙʪʦ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ 

ʥʝʢʦʜʫʶʯʠʭ ʜʽʣʷʥʦʢ!). ʇʦ-ʜʨʫʛʝ, ʥʝʢʦʨʝʢʪʥʦ ʛʦʚʦʨʠʪʠ ï çʚʽʜʩʪʘʥʴ ʤʽʞ ʥʫʢʣʝʦʪʠʜʘʤʠè, ʪʦʤʫ 

ʱʦ 0,34 ʥʤ ï ʮʝ ʨʦʟʤʽʨ (ʜʦʚʞʠʥʘ) ʜʽʣʷʥʢʠ ʣʘʥʮʶʛʘ ɼʅʂ, ʷʢʫ ʟʘʡʤʘʻ ʦʜʠʥ ʥʫʢʣʝʦʪʠʜ. ɯʥʰʠʤʠ 

ʩʣʦʚʘʤʠ, çʤʽʞ ʥʫʢʣʝʦʪʠʜʘʤʠè ʥʽʷʢʦʾ ʦʩʦʙʣʠʚʦʾ ʚʽʜʩʪʘʥʽ ʥʝʤʘʻ (ʻ ʟʚʠʯʘʡʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʘʪʦʤʘʤʠ), ʟʘ ʦʜʥʠʤ ʚʽʜʨʘʟʫ ʡʜʝ ʽʥʰʠʡ. ʂʨʽʤ ʪʦʛʦ, çʢʦʜ ɼʅʂè ï ʘʙʩʦʣʶʪʥʦ ʥʝʚʜʘʣʠʡ ʪʝʨʤʽʥ. 

ʇʨʘʚʠʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʥʷʪʪʷ çʛʝʥʝʪʠʯʥʠʡ ʢʦʜè. 

ʇʠʪʘʥʥʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʙʽʣʢʦʚʽʡ ʤʦʣʝʢʫʣʽ ʤʽʩʪʠʪʴʩʷ 150 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ 

ʟʘʣʠʰʢʽʚ. ʉʢʽʣʴʢʠ ʙʫʣʦ ʤʦʥʦʤʝʨʽʚ ʫ ʚʠʭʽʜʥʽʡ ʤʦʣʝʢʫʣʽ ɼʅʂ, ʷʢʱʦ ʽʥʪʨʦʥʠ ʚ ʧʨʝ-ʽʈʅʂ 

ʩʢʣʘʣʠ ʚ ʩʫʢʫʧʥʦʩʪʽ 500 ʥʫʢʣʝʦʪʠʜʽʚ? ɺʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ: ʘ) 600; ʙ) 2600; ʚ) 1900; ʛ) 3800; 

ʜ) 950. ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʘʨʽʘʥʪ çʚè ʷʢ ʧʨʘʚʠʣʴʥʠʡ.  

ʂʨʠʪʠʯʥʠʡ ʢʦʤʝʥʪʘʨ ʩʪʫʜʝʥʪʘ. ɼʽʡʩʥʦ, ʦʜʥʘ ʘʤʽʥʦʢʠʩʣʦʪʘ ʢʦʜʫʻʪʴʩʷ ʪʨʴʦʤʘ 

ʥʫʢʣʝʦʪʠʜʘʤʠ ï 150ʭ3=450, ʽʥʪʨʦʥʠ ʥʝ ʪʨʘʥʩʣʶʶʪʴʩʷ: 450+500=950, ʤʦʣʝʢʫʣʘ ɼʅʂ 

ʜʚʦʣʘʮʶʛʦʚʘ, ʪʦʤʫ 950ʭ2=1900. ɸʣʝ ʻ ʚʘʞʣʠʚʘ ʧʦʤʠʣʢʘ. ʑʦ ʦʟʥʘʯʘʻ çʚʠʭʽʜʥʘ ʤʦʣʝʢʫʣʘ 

ɼʅʂè? ɻʝʥ? ʊʦʜʽ ʪʨʝʙʘ ʜʦ 1900 ʥʫʢʣʝʦʪʠʜʽʚ ʜʦʜʘʚʘʪʠ ʨʝʛʫʣʷʪʦʨʥʽ ʜʽʣʷʥʢʠ. ʂʨʽʤ ʪʦʛʦ, 

ʚʽʜʯʫʚʘʻʪʴʩʷ, ʷʢ ʘʚʪʦʨʠ ʜʘʣʝʢʽ ʚʽʜ npaʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʟ ʤʦʣʝʢʫʣʘʤʠ ɼʅʂ. ʋ ʤʦʣʝʢʫʣʷʨʥʽʡ 

ʙʽʦʣʦʛʽʾ ʥʽʭʪʦ ʥʝ ʢʦʨʠʩʪʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʢʘʤʠ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʫʢʣʝʦʪʠʜʽʚ. ʈʘʭʫʥʦʢ 

ʚʝʜʫʪʴ ʥʘ ʧʘʨʠ ʥʫʢʣʝʦʪʠʜʽʚ (ʩʢʦʨʦʯʝʥʦ ï ʧ.ʥ.), ʘʙʦ, ʱʦ ʪʝ ʞ ʩʘʤʝ, ʧʘʨʠ ʦʩʥʦʚ, ʽ ʜʘʚʘʪʠ 

ʚʽʜʧʦʚʽʜʽ ʪʨʝʙʘ ʙʫʣʦ ʙ ʩʘʤʝ ʚ ʮʠʭ ʦʜʠʥʠʮʷʭ. 

ʇʠʪʘʥʥʷ. ʅʘ ʢʽʥʦʩʪʫʜʽʾ ʽʤ. ɼʦʚʞʝʥʢʘ ʚʠʨʽʰʠʣʠ ʟʥʷʪʠ ʥʘʫʢʦʚʦ- ʧʦʧʫʣʷʨʥʠʡ ʬʽʣʴʤ ʧʨʦ 

ʙʽʦʩʠʥʪʝʟ ʙʽʣʢʘ, ʘʣʝ ʩʮʝʥʘʨʠʩʪʠ ʧʦʩʧʝʨʝʯʘʣʠʩʷ, ʷʢʘ ʩʘʤʝ ʟʽ ʩʪʨʫʢʪʫʨ ʷʜʨʘ ʤʽʩʪʠʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʠʥʪʝʟ ʙʽʣʢʘ. ɺʠʨʽʰʽʪʴ ʩʫʧʝʨʝʯʢʫ. ɺʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ: ʘ) ʭʨʦʤʦʩʦʤʘ; 

ʙ) ʤʦʣʝʢʫʣʘ ɼʅʂ; ʚ) ʛʝʥ; ʛ) ʪʨʠʧʣʝʪ ʥʫʢʣʝʦʪʠʜʽʚ; ʜ) ʥʫʢʣʝʦʪʠʜ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʘʨʽʘʥʪ çʚè 

ʷʢ ʧʨʘʚʠʣʴʥʠʡ. 

ʂʨʠʪʠʯʥʠʡ ʢʦʤʝʥʪʘʨ ʩʪʫʜʝʥʪʘ. ʆʯʝʚʠʜʥʦ, ʱʦ ʮʷ ʩʠʪʫʘʮʽʷ ʻ ʚʠʛʘʜʘʥʦʶ. ʗʢʱʦ 

ʩʮʝʥʘʨʠʩʪʠ ʟʥʘʶʪʴ ʪʝʨʤʽʥ çʪʨʠʧʣʝʪ ʥʫʢʣʝʦʪʠʜʽʚè, ʪʦ ʧʦʚʠʥʥʽ ʟʥʘʪʠ ʡ ʱʦ ʪʘʢʝ ʛʝʥ. ʗʢʱʦ ʥʝ 

ʟʥʘʶʪʴ, ʷʢ ʪʦʜʽ ʚʦʥʠ ʤʦʞʫʪʴ ʧʠʩʘʪʠ ʩʮʝʥʘʨʽʡ? ɼʦ ʪʦʛʦ ʞ, ʛʝʥ ï ʮʝ ʥʝ ʩʪʨʫʢʪʫʨʘ ʷʜʨʘ! ɯ 

ʭʨʦʤʦʩʦʤ ʥʝʤʘʻ ʫ ʷʜʨʽ: ʚʦʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʜʽʣʫ ʷʜʨʘ ʚʥʘʩʣʽʜʦʢ ʩʧʽʨʘʣʽʟʘʮʽʾ 

ʭʨʦʤʘʪʠʥʫ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ɼʅʂ ʟ ʙʽʣʢʘʤʠ. ʊʦʙʪʦ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʩʝʨʝʜ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʟʘʛʘʣʽ ʥʝʤʘʻ. 

ʇʨʠʢʣʘʜʠ ʧʠʪʘʥʴ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʚʘʨʽʘʥʪʦʤ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʘʨʛʫʤʝʥʪʽʚ ʧʝʨʰʦʜʞʝʨʝʣʘʤʠ. 

ʇʠʪʘʥʥʷ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʢʘʤ'ʷʥʽʣʠʭ ʟʘʣʠʰʢʽʚ ʪʚʘʨʠʥʠ ʚʜʘʣʦʩʷ ʚʠʜʽʣʠʪʠ ʣʘʥʮʶʞʦʢ 

ɼʅʂ. ɼʦʩʣʽʜʞʝʥʥʷ ʾʾ ʧʦʢʘʟʘʣʦ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (ɸ+ʊ/C+G) ʟʘ ʧʨʘʚʠʣʦʤ ʏʘʨʛʘʬʘ 

ʜʦʨʽʚʥʶʻ 1,7. ʇʨʦ ʱʦ ʮʝ ʩʚʽʜʯʠʪʴ? ɺʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ: ʘ) ʧʨʦ ʨʦʟʤʽʨ ɼʅʂ; ʙ) ʧʨʦ ʩʪʫʧʽʥʴ 

ʤʫʪʘʙʽʣʴʥʦʩʪʽ ʜʘʥʦʾ ʛʨʫʧʠ ʛʝʥʽʚ; ʚ) ʧʨʦ ʥʘʣʝʞʥʽʩʪʴ ʚʠʜʫ ʜʦ ʚʠʱʠʭ ʦʨʛʘʥʽʟʤʽʚ; ʛ) ʧʨʦ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʪʦʦʥʢʦʛʝʥʽʚ; ʜ) ʧʨʦ ʥʘʣʝʞʥʽʩʪʴ ʚʠʜʫ ʜʦ ʥʠʞʯʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʇʨʦʧʦʥʫʻʪʴʩʷ 

ʚʘʨʽʘʥʪ çʚè ̫ʢ ʧʨʘʚʠʣʴʥʠʡ.  

ʂʨʠʪʠʯʥʠʡ ʢʦʤʝʥʪʘʨ ʩʪʫʜʝʥʪʘ. ʎʷ ʚʽʜʧʦʚʽʜʴ ʥʝʧʨʘʚʠʣʴʥʘ. ʇʝʨʝʢʦʥʘʡʪʝʩʷ ʩʘʤʽ: ʜʣʷ 

ʣ ʜʁʠʥʠ ʢʦʝʬʽʮʽʻʥʪ (ɸ+ʊ)/(G+C) (ʜʦ ʨʝʯʽ, ʩʘʤʝ ʪʘʢ ʡʦʛʦ ʩʣʽʜ ʧʠʩʘʪʠ, ʦʩʢʽʣʴʢʠ ʩʫʤʘ ʘʜʝʥʽʥʽʚ 

ʽ ʪʠʤʽʥʽʚ ʜʽʣʠʪʴʩʷ ʥʘ ʩʫʤʫ ʛʫʘʥʽʥʽʚ ʽ ʮʠʪʦʟʠʥʽʚ) ʜʦʨʽʚʥʶʻ 1,52, ʩʪʘʬʽʣʦʢʦʢʘ ï 1,50, ʜʨʽʞʜʞʽʚ 

ï 1,79, ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ï 0,93, ʤʦʨʩʴʢʦʛʦ ʾʞʘʢʘ ï 1,85, ʚʽʚʮʽ ï 1,36 (ʜʠʚʠʩʴ: ʃʝʥʠʥʜʞʝʨ ɸ. 

ʆʩʥʦʚʳ ʙʠʦʭʠʤʠʠ: ɺ 3-ʭ ʪ. ï ʄ.: ʄʠʨ, 1985. ïʊ.ɿ (ʨʦʟʨʘʭʫʥʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ, ʢʦʨʠʩʪʫʶʯʠʩʴ 

ʪʘʙʣʠʮʝʶ ʥʘ ʉ.860)). ʅʝʚʞʝ ʩʪʘʬʽʣʦʢʦʢ ʪʘʢʠʡ ʞʝ çʚʠʱʠʡ ʦʨʛʘʥʽʟʤè, ʷʢ ʣʶʜʠʥʘ, ʘ ʜʨʽʞʜʞʽ? 

ʂʨʽʤ ʪʦʛʦ, ʫ ʧʠʪʘʥʥʽ ʥʝʧʨʘʚʠʣʴʥʠʤ ʻ ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʨʘʚʠʣʦ ʏʘʨʛʘʬʘ, ʷʢʝ ʥʝ ʤʘʻ ʥʽʷʢʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʢʦʝʬʽʮʽʻʥʪʘ (ɸ+ʊ)/(G+C), ʘ ʪʘʢʦʞ ʥʝʢʦʨʝʢʪʥʦ ʚʠʢʦʨʠʩʪʘʥʠʡ ʪʝʨʤʽʥ 

çʣʘʥʮʶʞʦʢè ɼʅʂ. ʇʨʘʚʠʣʴʥʠʡ ï ʜʚʦʣʘʥʮʶʛʦʚʘ ʤʦʣʝʢʫʣʘ ɼʅʂ ʘʙʦ ʣʘʥʮʶʛ ɼʅʂ. 
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ʇʠʪʘʥʥʷ. ʋʯʝʥʽ ʈ. ʍʦʪʽ, ʄ. ʅʽʨʝʥʙʝʨʛ ʪʘ X. ʂʦʨʘʥʘ ʨʦʟʰʠʬʨʫʚʘʣʠ ʛʝʥʝʪʠʯʥʠʡ ʢʦʜ ʽ 

ʚʩʪʘʥʦʚʠʣʠ ʡʦʛʦ ʬʫʥʢʮʽʶ ʚ ʩʠʥʪʝʟʽ ʙʽʣʢʘ. ʑʦ ʪʘʢʝ ʢʦʜ ʟʘ ʾʭ ʚʠʟʥʘʯʝʥʥʷʤ? ɺʘʨʽʘʥʪʠ 

ʚʽʜʧʦʚʽʜʝʡ: ʘ) ʩʠʩʪʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʥʫʢʣʝʦʪʠʜʽʚ ʫ ʤʦʣʝʢʫʣʽ ɼʅʂ, ʱʦ ʢʦʜʫʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʤʦʣʝʢʫʣʽ ʙʽʣʢʘ; ʙ) ʯʝʨʛʫʚʘʥʥʷ ʽʥʪʨʦʥʥʠʭ ʪʘ ʝʢʟʦʥʥʠʭ ʜʽʣʷʥʦʢ ʫ ɼʅʂ; 

ʚ) ʧʨʦʛʨʘʤʘ ʫʩʧʘʜʢʫʚʘʥʥʷ ʟʥʘʢ; ʛ) ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʙʽʣʢʦʚʽʡ ʤʦʣʝʢʫʣʽ; ʜ) ʢʦʜʦʥʠ 

ʽʈʅʂ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʘʨʽʘʥʪ çʘè ʷʢ ʧʨʘʚʠʣʴʥʠʡ.  

ʂʨʠʪʠʯʥʠʡ ʢʦʤʝʥʪʘʨ ʩʪʫʜʝʥʪʘ. ɼʽʡʩʥʦ, ʚʘʨʽʘʥʪ çʘè ʜʫʞʝ ʙʣʠʟʴʢʠʡ ʜʦ ʧʨʘʚʠʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʽ, ʘʣʝ ʚʩʝ ʞ ʪʘʢʠ ʥʝʪʦʯʥʠʡ. ɻʝʥʝʪʠʯʥʠʡ ʢʦʜ ï ʮʝ ʧʝʚʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʨʠʧʣʝʪʽʚ 

ʥʫʢʣʝʦʪʠʜʽʚ ʘʤʽʥʦʢʠʩʣʦʪʘʤ ʚ ʤʦʣʝʢʫʣʽ ʧʦʣʽʧʝʧʪʠʜʫ, ʘʙʦ ʞ ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʡ ʪʘʢ: ʩʠʩʪʝʤʘ, ʱʦ 

ʧʦʚ'ʷʟʫʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʫʢʣʝʦʪʠʜʽʚ ʚ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪʘʭ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪ ʫ 

ʧʦʣʽʧʝʧʪʠʜʘʭ (ʜʠʚʠʩʴ: ʉʪʝʥʪ ɻ., ʂʠʣʠʥʜʘʨ ʈ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʛʝʥʝʪʠʢʘ. ï ʄ.: ʄʠʨ, 1981 

(ʉ.189)). ʗʢ ʙʘʯʠʤʦ, ʮʝ ʥʝ ʟʦʚʩʽʤ ʪʝ, ʘ ʪʦʯʥʽʰʝ, ʟʦʚʩʽʤ ʥʝ ʪʝ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ ʘʚʪʦʨʠ ʧʠʪʘʥʥʷ. 

çʉʠʩʪʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʥʫʢʣʝʦʪʠʜʽʚ ʫ ʤʦʣʝʢʫʣʽ ɼʅʂ, ʱʦ ʢʦʜʫʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪ ʫ 

ʤʦʣʝʢʫʣʽ ʙʽʣʢʘè ï ʮʝ, ʩʢʦʨʽʰʝ, ʛʨʫʧʫʚʘʥʥʷ ʥʫʢʣʝʦʪʠʜʽʚ ʫ ɼʅʂ; ʦʢʨʝʤʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʜʽʣʷʥʢʠ ï ʧʨʦʤʦʪʦʨ, ʩʪʨʫʢʪʫʨʥʘ ʯʘʩʪʠʥʘ ʛʝʥʫ, ʪʝʨʤʽʥʘʪʦʨ, ʽʥʪʨʦʥʠ, ʝʢʟʦʥʠ. ʂʨʽʤ ʪʦʛʦ, 

ʫʯʝʥʠʭ, ʱʦ ʚʠʚʯʘʣʠ ʢʦʜ, ʙʫʣʦ ʥʝ ʪʨʦʻ, ʘ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ! 

ʇʨʠʢʣʘʜ ʧʠʪʘʥʥʷ ʙʝʟ ʚʘʨʽʘʥʪʫ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʢʨʠʪʠʯʥʠʭ ʘʨʛʫʤʝʥʪʽʚ ʧʝʨʰʦʜʞʝʨʝʣʘʤʠ. 

ʇʠʪʘʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ʪʝʨʘʪʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʟʘʨʦʜʦʢ ʚ ʡʦʛʦ ʢʣʽʪʠʥʘʭ 

ʧʨʠʧʠʥʠʚʩʷ ʩʠʥʪʝʟ ʬʝʨʤʝʥʪʽʚ, ʱʦ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʩʪʨʠʢʮʽʶ ʡ ʩʧʣʘʡʩʠʥʛ. ɼʦ ʷʢʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʮʝ ʧʨʠʟʚʝʜʝ, ʷʢʱʦ ʧʨʦʮʝʩ ʪʨʘʥʩʣʷʮʽʾ ʥʝ ʧʦʨʫʰʝʥʠʡ? ɺʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ: 

ʘ) ʢʣʽʪʠʥʠ ʟʘʨʦʜʢʘ ʥʝʛʘʡʥʦ ʟʘʛʠʥʫʪʴ; ʙ) ʚ ʢʣʽʪʠʥʽ ʚʽʜʙʫʜʝʪʴʩʷ ʨʝʧʘʨʘʮʽʷ ɼʅʂ; ʚ) ʚ ʢʣʽʪʠʥʽ 

ʙʫʜʝ ʩʠʥʪʝʟʫʚʘʪʠʩʷ ʥʦʚʠʡ ʙʽʣʦʢ ʽʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʘʤʽʥʦʢʠʩʣʦʪ; ʛ) ʚ ʢʣʽʪʠʥʽ ʙʫʜʝ 

ʩʠʥʪʝʟʫʚʘʪʠʩʷ ʥʝʦʙʭʽʜʥʠʡ ʙʽʣʦʢ; ʜ) ʚ ʢʣʽʪʠʥʽ ʙʫʜʝ ʩʠʥʪʝʟʫʚʘʪʠʩʷ ʥʦʚʠʡ ʙʽʣʦʢ ʽʟ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʘʤʽʥʦʢʠʩʣʦʪ. ʇʨʘʚʠʣʴʥʘ ʚʽʜʧʦʚʽʜʴ ʥʝ ʚʢʘʟʘʥʘ.  

ʂʨʠʪʠʯʥʠʡ ʢʦʤʝʥʪʘʨ ʩʪʫʜʝʥʪʘ. ʉʢʦʨʽʰ ʟʘ ʚʩʝ, ʧʨʘʚʠʣʴʥʦʶ ʻ ʚʽʜʧʦʚʽʜʴ çʘè, ʪʦʤʫ ʱʦ 

ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʩʧʣʘʡʩʠʥʛʫ ʥʘ ʘʥʦʤʘʣʴʥʽʡ ʽʈʅʂ ï ʙʽʣʴʰʦʛʦ, ʥʽʞ ʧʦʪʨʽʙʥʦ, ʨʦʟʤʽʨʫ, 

ʩʠʥʪʝʟʫʶʪʴʩʷ ʘʥʦʤʘʣʴʥʽ ʙʽʣʢʠ ʙʽʣʴʰʦʛʦ ʽ ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ (ʢʦʣʠ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽʥʪʨʦʥʫ 

ʥʝʩʧʦʜʽʚʘʥʦ ʚʠʥʠʢ ʩʪʦʧ-ʢʦʜʦʥ), ʽ ʮʝ ʧʨʠʧʠʥʠʪʴ ʥʦʨʤʘʣʴʥʠʡ ʧʝʨʝʙʽʛ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ. 

ʇʨʠʢʣʘʜ ʧʠʪʘʥʥʷ ʙʝʟ ʚʘʨʽʘʥʪʫ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʢʨʠʪʠʯʥʠʭ ʘʨʛʫʤʝʥʪʽʚ ʧʝʨʰʦʜʞʝʨʝʣʘʤʠ. 

ʇʠʪʘʥʥʷ. ɻʽʩ-ʦʧʝʨʦʥ ï ʮʝ ʩʢʣʘʜʥʘ ʩʠʩʪʝʤʘ, ʟʜʘʪʥʘ ʜʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ, ʜʣʷ ʷʢʦʾ ʛʽʩʪʠʜʠʥ 

ʻ: ʘ) ʛʦʣʦʨʝʧʨʝʩʦʨʦʤ; ʙ) ʨʝʧʨʝʩʦʨʦʤ; ʚ) ʘʧʦʨʝʧʨʝʩʦʨʦʤ; ʛ) ʢʦʨʝʧʨʝʩʦʨʦʤ; ʜ) ʽʥʜʫʢʪʦʨʦʤ. 

ʇʨʘʚʠʣʴʥʘ ʚʽʜʧʦʚʽʜʴ ʥʝ ʚʢʘʟʘʥʘ. 

ʂʨʠʪʠʯʥʠʡ ʢʦʤʝʥʪʘʨ ʩʪʫʜʝʥʪʘ. ɸʚʪʦʨʠ ʧʠʪʘʥʥʷ ʧʦʤʠʣʠʣʠʩʷ. ʎʝ ʚ ʪʨʠʧʪʦʬʘʥʦʚʦʤʫ 

ʦʧʝʨʦʥʽ ʪʨʠʧʪʦʬʘʥ ʻ ʢʦʨʝʧʨʝʩʦʨʦʤ ʜʦ ʙʽʣʢʘ-ʨʝʧʨʝʩʦʨʘ, ʘ ʛʽʩʪʠʜʠʥʦʚʠʡ ʦʧʝʨʦʥ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʪʨʠʧʪʦʬʘʥʦʚʦʛʦ, ʨʝʛʫʣʶʻʪʴʩʷ ʟʦʚʩʽʤ ʟʘ ʽʥʰʠʤ ʧʨʠʥʮʠʧʦʤ ï ʯʝʨʝʟ ʩʢʣʘʜʥʠʡ ʤʝʭʘʥʽʟʤ 

ʘʪʝʥʶʘʮʽʾ, ʫ ʷʢʦʤʫ ʙʝʨʝ ʫʯʘʩʪʴ ʥʝ ʨʝʧʨʝʩʦʨ ʘʙʦ ʽʥʜʫʢʪʦʨ, ʘ ʛʽʩ-ʪʈʅʂ! ɼʝʪʘʣʽ ʤʦʞʥʘ 

ʧʨʦʯʠʪʘʪʠ ʚ ʧʝʨʰʦʜʞʝʨʝʣʽ: ʃʴʶʠʥ ɹ. ɻʝʥʳ.- ʄ.: ʄʠʨ, 1987 (ʉ.189-197). 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʽʡ ʙʽʦʣʦʛʽʾ ʜʦʧʦʤʘʛʘʻ ʚʠʢʣʘʜʘʯʫ 

ʘʢʪʠʚʽʟʫʚʘʪʠ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ. ɺʦʥʠ ʟʥʘʯʥʦ ʝʬʝʢʪʠʚʥʽʰʝ ʦʧʘʥʦʚʫʶʪʴ 

ʦʩʥʦʚʥʽ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ ʟ ʜʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ, ʘʜʞʝ ʟʜʘʪʥʽʩʪʴ ʢʨʠʪʠʯʥʦ 

ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʪʘ ʧʨʘʢʪʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʜʦʙʫʪʫ ʽʥʬʦʨʤʘʮʽʶ ʚʠʟʥʘʯʘʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʥʘʚʯʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ. ɼʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʟ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʻ ʤʝʪʦʜʠʯʥʠʡ ʧʨʠʡʦʤ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ï 

çʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ ʟʥʘʭʦʜʞʝʥʥʷ ʽ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢè, ʦʩʢʽʣʴʢʠ ʚʯʠʪʴ 

ʩʪʫʜʝʥʪʽʚ ʤʠʩʣʠʪʠ, ʚʠʩʣʦʚʣʶʚʘʪʠ ʡ ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʚʣʘʩʥʽ ʜʫʤʢʠ, ʚʯʠʪʴ ʢʫʣʴʪʫʨʽ ʚʠʟʥʘʯʝʥʥʷ 

ʽ ʚʞʠʚʘʥʥʷ ʧʦʥʷʪʴ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʩʪʫʜʝʥʪʠ ʟʘʩʚʦʶʶʪʴ, ʱʦ ʤʠʩʣʠʪʠ ʢʨʠʪʠʯʥʦ ʥʝ ʦʟʥʘʯʘʻ 

ʢʨʠʪʠʢʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʧʦʛʣʷʜʠ, ʽʜʝʾ ʯʠ ʧʦʟʠʮʽʾ ʽʥʰʠʭ. ʂʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ï ʮʝ ʧʨʘʛʥʝʥʥʷ ʚʩʝ 

ʘʥʘʣʽʟʫʚʘʪʠ, ʦʮʽʥʶʚʘʪʠ, ʩʫʤʥʽʚʘʪʠʩʷ, ʥʝ ʙʨʘʪʠ ʥʘ ʚʽʨʫ; ʫʤʽʥʥʷ ʧʨʘʚʠʣʴʥʦ, ʦʙ'ʻʢʪʠʚʥʦ 

ʦʮʽʥʶʚʘʪʠ ʩʚʦʾ ʜʽʾ, ʟʜʽʙʥʦʩʪʽ, ʚʠʷʚʣʷʪʠ ʪʘ ʚʠʟʥʘʯʘʪʠ ʩʚʦʾ ʧʦʤʠʣʢʠ, ʧʽʜʜʘʚʘʪʠ ʢʨʠʪʠʯʥʦʤʫ 

ʨʦʟʛʣʷʜʫ ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʩʫʜʞʝʥʥʷ ʽʥʰʠʭ ʣʶʜʝʡ. ɸ ʱʝ ʚʦʥʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʦʟʚʠʪʦʢ ʪʘʢʦʾ 
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ʷʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʷʢ ʪʦʣʝʨʘʥʪʥʽʩʪʴ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ 

ʦʩʦʙʠʩʪʦʩʪʽ.  

ʋ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʣʘʥʫʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʚʽʨʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʥʦʛʦ 

ʤʝʪʦʜʠʯʥʦʛʦ ʧʨʠʡʦʤʫ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʘʡʙʫʪʥʽʤʠ ʙʽʦʣʦʛʘʤʠ 

ʽʥʰʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ ʛʝʥʝʪʠʢʠ.  
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ 

çʩʦʟʜʘʥʠʝ ʩʠʪʫʘʮʠʡ ʥʘʭʦʞʜʝʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢè, ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʄʦʣʝʢʫʣʷʨʥʘʷ ʙʠʦʣʦʛʠʷè, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʱʝʛʦ ʧʣʘʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

http://noelrt.com/?p=266
http://evolkov.net/critic.think/basics/delphi.report.html
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ʩʪʫʜʝʥʪʦʚ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʢʦʪʦʨʳʝ ʫʯʘʪʩʷ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 6.040102 ɹʠʦʣʦʛʠʷ*. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ 

ʯʝʪʳʨʝʭ ʪʠʧʦʚ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʝʩʪʴ ʦʰʠʙʢʠ, ʠ ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʪʝʢʫʱʝʛʦ ʠ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʩʪʫʜʝʥʪʦʚ ʧʦ ʜʘʥʥʦʤʫ ʫʯʝʙʥʦʤʫ ʧʨʝʜʤʝʪʫ: 

ʩ ʧʨʝʜʣʦʞʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ ʠ ʙʝʟ, ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʢʨʠʪʠʯʝʩʢʠʭ ʘʨʛʫʤʝʥʪʦʚ ʧʝʨʚʦʠʩʪʦʯʥʠʢʘʤʠ ʠ ʙʝʟ. 

ʆʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʘʝʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ, ʥʦ ʠ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ʫ ʥʠʭ ʪʘʢʦʛʦ ʢʘʯʝʩʪʚʘ ʣʠʯʥʦʩʪʠ ʢʘʢ ʪʦʣʝʨʘʥʪʥʦʩʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ ʣʠʯʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʨʘʟʚʠʪʠʷ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʩʪʫʜʝʥʪʳ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʙʠʦʣʦʛʠʷ. 

 

Toryanik V.N.  Development of the critical thinking of students at the study of molecular 

biology. 

The article substantiates the necessity of development of critical thinking in modern students 

of higher educational institutions as a means of increasing educational motivation and information 

literacy in order to form an appropriate level of professional competence in them. 

The article describes the use of one of the methodical techniques of modern educational 

technology for the development of critical thinking, which is called "creating situations of finding 

and correcting mistakes", for developing critical thinking of students when studying the discipline 

"Molecular Biology", which is an obligatory component of the general plan for vocational training 

of university students, study on an educational and professional program for the preparation of 

bachelors in the direction 6.040102 Biology*. There are examples of four types of test tasks in 

which there are errors, and which are used for the current and final control of the knowledge and 

skills of students on this subject: with the proposed version of the correct answer and without, with 

the need to confirm critical arguments with sources and without. 

Attention is drawn to the fact that critical thinking not only helps the teacher to activate 

cognitive activity of students, but also aims at developing in them such qualities of personality as 

tolerance, which is an important element of the system of value orientations of the individual. 

Key words: critical thinking, methodical methods of development of critical thinking, 

students, molecular biology. 
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ʉʋʏɸʉʅɯ ʇɯɼʍʆɼʀ ɼʆ ʈʆɿʈʆɹʂʀ ʉʊɸʅɼɸʈʊɯɺ ɺʀʑʆɰ ʆʉɺɯʊʀ 

ɼʃʗ ʉʇɽʎɯɸʃʔʅʆʉʊɯ ʇʈʆʌɽʉɯʁʅɸ ʆʉɺɯʊɸ 

 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʽ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʠʪʘʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ 

ʢʦʥʪʝʢʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ-ʧʝʜʘʛʦʛʽʚ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʽʚʥʶ ʪʘ ʩʧʨʠʷʪʠ ʫʩʧʽʰʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʨʝʬʦʨʤ ʚ 

ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʘ ʟʤʽʥʘ ʦʩʚʽʪʥʴʦʾ ʧʘʨʘʜʠʛʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʠʷʚʠʚʩʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʽ ʪʨʠʚʘʣʠʤ ʥʽʞ ʮʝ ʧʣʘʥʫʚʘʣʦʩʷ. 

ʇʦʚʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʤʝʪʦʜʠʢʠ 

ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʽʚ.  

ɿ ʤʝʪʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʣʷ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʇʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘè ʙʫʣʦ ʦʙʨʘʥʦ ʟʘ ʦʩʥʦʚʫ ʩʪʘʥʜʘʨʪʽʚ ʢʦʥʮʝʧʮʽʶ ʜʫʘʣʴʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʜʣʷ ʽʥʞʝʥʝʨʘ-ʧʝʜʘʛʦʛʘ. ʇʨʦʬʝʩʽʡʥʘ ʜʫʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʤʘʡʙʫʪʥʽʭ 

ʽʥʞʝʥʝʨʽʚ-ʧʝʜʘʛʦʛʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʜʫʘʣʴʥʠʤʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ: 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ, ʫʧʨʘʚʣʽʥʩʴʢʦʾ. ɹʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ ʽʥʪʝʛʨʘʣʴʥʫ, ʟʘʛʘʣʴʥʽ ʪʘ 

ʩʧʝʮʽʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʜʣʷ ʚʠʧʫʩʢʥʠʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç015 ʇʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ 

(ʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ)è. 

ɹʫʣʦ ʬʦʨʤʫʣʴʦʚʘʥʦ ʥʦʨʤʘʪʠʚʥʠʡ ʟʤʽʩʪ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʫ 

ʪʝʨʤʽʥʘʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ, 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʘʙʫʪʠʭ ʦʩʦʙʦʶ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ ʧʨʦʛʨʘʤʦʶ 

çʇʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ (ʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ)è, ʷʢʽ ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ, ʢʽʣʴʢʽʩʥʦ 

ʦʮʽʥʠʪʠ ʪʘ ʚʠʤʽʨʷʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʘʥʜʘʨʪ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʜʫʘʣʴʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʽʥʞʝʥʝʨ-ʧʝʜʘʛʦʛ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʩʥʦʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʥʘ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʠʥʢʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ 

ʟʤʽʥʫ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ. ʊʘʢ ʟʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʙʫʣʦ 

ʦʥʦʚʣʝʥʦ ɿʘʢʦʥʠ ʋʢʨʘʾʥʠ çʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫè ʪʘ çʇʨʦ ʦʩʚʽʪʫè [4; 5].  

ɿʤʽʥʘ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʩʧʨʠʯʠʥʠʣʘ ʨʷʜ ʟʤʽʥ ʜʦ ʧʠʪʘʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ (ʉɺʆ) [10]. ʆʜʥʘʢ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʠʷʚʠʚʩʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʽ ʪʨʠʚʘʣʠʤ ʥʽʞ ʮʝ ʧʣʘʥʫʚʘʣʦʩʷ. ʊʘʢ, ʩʪʘʥʦʤ ʥʘ ʩʽʯʝʥʴ 

2018 ʨʦʢʫ ʩʪʘʥʜʘʨʪʠ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 015 ʇʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ ʜʦʩʽ ʥʝ ʥʘʙʫʣʠ ʯʠʥʥʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 53 ʂʦʥʩʪʠʪʫʮʽʾ ʋʢʨʘʾʥʠ ʢʦʞʝʥ ʤʘʻ ʧʨʘʚʦ ʥʘ ʦʩʚʽʪʫ, ʟʦʢʨʝʤʘ ʥʘ ʾʾ 

ʷʢʽʩʥʫ ʩʢʣʘʜʦʚʫ [8]. ʈʝʘʣʽʟʫʶʯʠ ʩʚʦʶ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʨʽʚʥʦʧʨʘʚʥʠʡ ʩʪʘʪʫʩ ʚ 

ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ, ʤʠ ʨʠʟʠʢʫʻʤʦ ʦʩʪʘʪʦʯʥʦ ʚʪʨʘʪʠʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽʩʪʴ 

ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʾ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʦʩʚʽʪʠ, ʯʠʤ ʟʘʩʣʫʞʝʥʦ ʤʦʛʣʠ ʛʦʨʜʠʪʠʩʷ ʨʦʢʽʚ ʪʨʠʜʮʷʪʴ 
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ʪʦʤʫ. ʇʝʨʝʜ ʫʢʨʘʾʥʩʴʢʦʶ ʦʩʚʽʪʥʴʦʶ ʩʠʩʪʝʤʦʶ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʨʦʟʫʤʥʦʛʦ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʚ ʩʬʝʨʽ ʦʩʚʽʪʠ ʙʝʟ ʚʪʨʘʪʠ ʚʣʘʩʥʠʭ ʥʘʜʙʘʥʴ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʣʝʤʠ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʚ ʩʫʯʘʩʥʽʡ 

ʦʩʚʽʪʽ ʚʠʩʚʽʪʣʶʚʘʣʠ ʷʢ ʟʘʨʫʙʽʞʥʽ, ʪʘʢ ʽ ʚʽʪʯʠʟʥʷʥʽ ʜʦʩʣʽʜʥʠʢʠ: ɺ. ɸʥʜʨʫʱʝʥʢʦ, ɻ. ɹʦʨʣʽʢʦʚ, 

ɺ. ɺʽʢʪʦʨʦʚ, ʃ. ɻʘʻʚʩʴʢʘ, ʖ. ɼʨʝʰʝʨ, ʆ. ɭʩʽʥʘ, ɯ. ʂʽʥʘʰ, ʄ. ʂʽʩʽʣʴ, ʊ. ʂʦʪʝʥʢʦ, ʄ. ʄʫʨʘʰʢʦ, 

ʊ. ʊʫʨʢʦʪ, ʖ. ʗʢʠʤʝʥʢʦ [1; 3; 6; 9].  

ɼʦʩʣʽʜʥʠʢʠ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ ʉ. ɻʦʨʜʽʡʯʫʢ, ʆ. ɺ. ɼʘʰʢʦʚʩʴʢʘ, ɻ. ʉ. ʂʽʧʦʨʝʥʢʦ, 

ʄ. ɺ. ʈʫʜʠʯ, ɺ. ʇ. ʇʦʛʨʝʙʥʷʢ ʪʘ ʽʥʰʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʧʦʚʽʣʴʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʤʝʪʦʜʠʢʠ ʨʦʟʨʦʙʢʠ 

ʩʪʘʥʜʘʨʪʽʚ [2; 7; 11]. 

ʇʨʦʙʣʝʤʘ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ-ʧʝʜʘʛʦʛʽʚ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ 

ʙʘʛʘʪʴʤʘ ʚʯʝʥʠʤʠ, ʟʦʢʨʝʤʘ ɹ. ɸʨʧʝʥʪʴʻʚʠʤ, ʉ. ɸʨʪʶʭʦʤ, ɸ. ɸʰʝʨʦʚʠʤ, ʆ. ʂʦʚʘʣʝʥʢʦ, 

ʄ. ʃʘʟʘʨʻʚʠʤ, ɺ. ɻ. ʍʦʤʝʥʢʦ ʪʘ ʽʥ. ɸʥʘʣʽʟ ʧʨʘʮʴ ʧʦʢʘʟʘʚ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʚʥʠʭ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʦʙʢʠ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʭ ʟʘʩʘʜ ʩʠʩʪʝʤʠ ʟʤʽʩʪʫ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ-ʧʝʜʘʛʦʛʽʚ, ʷʢʘ ʙʘʟʫʶʪʴʩʷ ʥʘ ʢʦʤʧʝʪʝʥʪʽʩʥʦʤʫ ʧʽʜʭʦʜʽ ʽ ʧʦʜʽʣʷʻ 

ʬʽʣʦʩʦʬʽʶ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʬʘʭʽʚʮʷ, ʟʘʢʣʘʜʝʥʫ ʚ ʦʩʥʦʚʫ ɹʦʣʦʥʩʴʢʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʇʨʦʝʢʪʽ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ çɻʘʨʤʦʥʽʟʘʮʽʷ ʦʩʚʽʪʥʽʭ ʩʪʨʫʢʪʫʨ ʚ ɭʚʨʦʧʽè [7; 12]. 

ʊʦʤʫ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʩʠʩʪʝʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ, ʩʴʦʛʦʜʥʽ ʚʠʤʘʛʘʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʠʪʘʥʥʷ, 

ʧʦʚôʷʟʘʥʽ ʟ ʢʦʤʧʣʝʢʩʥʦʶ ʨʦʟʨʦʙʢʦʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʚʟʘʛʘʣʽ ʪʘ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʇʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘè.  

ʄʝʪʘ ʩʪʘʪʪʽ. ʈʦʟʛʣʷʥʫʪʠ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʠʪʘʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ 

ʢʦʥʪʝʢʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ-ʧʝʜʘʛʦʛʽʚ. ɺʠʷʚʠʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʇʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘè. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʝʨʞʘʚʘ ʻ ʛʘʨʘʥʪʦʤ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʋʢʨʘʾʥʠ, ʽ 

ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʜʽʡʩʥʶʻ ʜʽʘʛʥʦʩʪʠʢʫ ʨʽʚʥʷ ʦʩʚʽʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʟʥʘʯʝʥʴ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʷʢʫ ʥʘʙʫʚ ʚʠʧʫʩʢʥʠʢ, ʪʘ ʩʪʫʧʝʥʶ ʾʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʝʨʞʘʚʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ ʚʠʱʦʾ ʦʩʚʽʪʠ. çʋ ʚʠʩʦʢʽʡ ʷʢʦʩʪʽ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʟʘʮʽʢʘʚʣʝʥʽ ʷʢ ʦʢʨʝʤʘ ʦʩʦʙʘ, ʪʘʢ 

ʽ ʜʝʨʞʘʚʘ, ʱʦ ʤʘʻ ʚʠʩʪʫʧʘʪʠ ʛʘʨʘʥʪʦʤ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ. ʂʨʽʤ ʪʦʛʦ, ʜʦ ʷʢʦʩʪʽ ʦʩʚʽʪʠ 

ʚʠʷʚʣʷʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʽ ʨʦʙʦʪʦʜʘʚʝʮʴ. ʗʢʽʩʪʴ ï ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʽʣʦʩʦʬʩʴʢʠʭ 

ʢʘʪʝʛʦʨʽʡ. ʗʢʽʩʪʴ ʦʩʚʽʪʠ ʟʘʣʝʞʠʪʴ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ ʪʦʛʦ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ ʥʘ 

ʟʘʥʷʪʪʷʭ, ʚʽʜ ʙʘʞʘʥʥʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʨʦʟʚʠʚʘʪʠʩʴ ʽ ʩʘʤʦʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʴ, ʚʽʜ ʟʜʘʪʥʦʩʪʽ 

ʪʘ ʛʦʪʦʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ ʪʦʱʦè [3]. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫè 

ʥʘʚʦʜʠʪʴ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ: çʷʢʽʩʪʴ ʚʠʱʦʾ ʦʩʚʽʪʠ ï ʨʽʚʝʥʴ ʟʜʦʙʫʪʠʭ ʦʩʦʙʦʶ 

ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ, ʽʥʰʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʾʾ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠè [4]. ɺ ʩʚʦʶ ʯʝʨʛʫ çʩʪʘʥʜʘʨʪ ʚʠʱʦʾ ʦʩʚʽʪʠ - ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʠʤʦʛ ʜʦ 

ʟʤʽʩʪʫ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʽ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʟʘ 

ʢʦʞʥʠʤ ʨʽʚʥʝʤ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʤʝʞʘʭ ʢʦʞʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ. ʉʪʘʥʜʘʨʪʠ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʤʝʞʘʭ ʢʦʞʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʨʘʤʢʠ ʢʚʘʣʽʬʽʢʘʮʽʡ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ 

ʟʤʽʩʪʫ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ (ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ)è [4]. 

ʆʩʥʦʚʦʶ ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʻ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ 

ʧʽʜʭʽʜ. ʗʢ ʟʘʟʥʘʯʝʥʦ ʚ ʨʦʙʦʪʽ ɺ. ɻ. ʍʦʤʝʥʢʦ çɯʥʞʝʥʝʨ-ʧʝʜʘʛʦʛ ï ʮʝ ʬʘʭʽʚʝʮʴ ʟ ʧʦʜʚʽʡʥʠʡ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʚʤʽʥʥʷʤʠ ʟʜʽʡʩʥʶʚʘʪʠ 

ʪʠʧʦʚʽ ʟʘʚʜʘʥʥʷ ʷʢ ʧʝʜʘʛʦʛʽʯʥʦʾ, ʪʘʢ ʽ ʽʥʞʝʥʝʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʦʤʫ ʧʨʦʬʝʩʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ 

ʽʥʞʝʥʝʨʘ-ʧʝʜʘʛʦʛʘ ʻ ʜʫʘʣʴʥʦʶè [12].  

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʢʦʥʮʝʧʮʽʶ ʜʫʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʜʣʷ ʽʥʞʝʥʝʨʘ-ʧʝʜʘʛʦʛʘ ʥʘʤʠ 

ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ ʧʝʨʝʣʽʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʜʣʷ ʚʠʧʫʩʢʥʠʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç015 ʇʨʦʬʝʩʽʡʥʘ 

ʦʩʚʽʪʘ (ʂʦʤʧôʁ ʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ)è. 

ʅʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ ʽʥʪʝʛʨʘʣʴʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ: ʟʜʘʪʥʽʩʪʴ ʨʦʟʚôʷʟʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʟʘʜʘʯʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʫ ʛʘʣʫʟʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʨʦʬʽʣʶ ʘʙʦ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʡ, ʤʝʪʦʜʽʚ 
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ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʽʩʪʶ ʪʘ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʫʤʦʚ. 

ɿʘʛʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ: ʟʜʘʪʥʽʩʪʴ ʟʥʘʭʦʜʠʪʠ, ʦʙʨʦʙʣʷʪʠ, ʽʥʬʦʨʤʘʮʽʶ ʟ ʨʽʟʥʠʭ 

ʜʞʝʨʝʣ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʩʠʥʪʝʟʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʚʽʨʝʥʠʭ ʬʘʢʪʽʚ ʪʘ ʣʦʛʽʯʥʠʭ ʘʨʛʫʤʝʥʪʽʚ; 

ʟʜʘʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʧʨʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ ʦʩʥʦʚʥʽ ʟʘʢʦʥʠ ʪʘ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʽ 

ʬʫʥʢʮʽʶʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ; ʟʜʘʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʧʨʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ 

ʦʩʥʦʚʥʽ ʟʘʢʦʥʠ ʥʘʚʯʘʥʥʷ; ʟʜʘʪʥʽʩʪʴ ʩʧʽʣʢʫʚʘʪʠʩʷ ʫʩʥʦ ʪʘ ʧʠʩʴʤʦʚʦ ʨʽʜʥʦʶ ʪʘ ʽʥʦʟʝʤʥʦʶ 

ʤʦʚʦʶ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʤʫʥʽʢʫʚʘʥʥʷ ʪʘ ʜʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʢʣʘʜʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʪʠʩʣʽʡ ʬʦʨʤʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽ ʪʝʭʥʽʯʥʽ ʪʝʨʤʽʥʠ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʜʽʷʣʴʥʦʩʪʽ, ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʧʦʰʫʢʫ ʟʥʘʥʴ, ʾʭ ʦʩʤʠʩʣʝʥʥʷ, ʟʘʢʨʽʧʣʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ; 

ʟʜʘʪʥʽʩʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʚôʷʟʢʠ ʤʽʞ ʣʶʜʴʤʠ, ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʚ ʛʨʫʧʽ, ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʚʨʘʭʫʚʘʥʥʷ ʩʪʨʦʛʠʭ ʚʠʤʦʛ ʜʠʩʮʠʧʣʽʥʠ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʯʘʩʦʤ; ʟʜʘʪʥʽʩʪʴ ʨʦʟʫʤʽʪʠ 

ʪʘ ʩʧʨʠʡʤʘʪʠ ʝʪʠʯʥʽ ʥʦʨʤʠ ʧʦʚʝʜʽʥʢʠ ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ ʣʶʜʝʡ ʽ ʚʽʜʥʦʩʥʦ ʧʨʠʨʦʜʠ, 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʷʢ ʟ ʧʦʛʣʷʜʫ ʧʨʦʬʝʩʽʡʥʦʾ ʯʝʩʥʦʩʪʽ, ʪʘʢ ʽ ʟ ʧʦʛʣʷʜʫ 

ʨʦʟʫʤʽʥʥʷ ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ʜʦʩʷʛʥʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ 

ʩʦʮʽʘʣʴʥʫ ʩʬʝʨʫ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ; ʮʽʥʫʚʘʥʥʷ ʪʘ 

ʧʦʚʘʛʘ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʘ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʦʩʪʽ; ʟʥʘʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ 

ʨʦʟʫʤʽʥʥʷ ʧʨʦʬʝʩʽʾ; ʟʜʘʪʥʽʩʪʴ ʙʫʪʠ ʢʨʠʪʠʯʥʠʤ ʽ ʩʘʤʦʢʨʠʪʠʯʥʠʤ ʧʨʠ ʧʨʠʡʥʷʪʪʽ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʪʘ ʦʮʽʥʶʚʘʥʥʽ ʷʢʦʩʪʽ ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʙʽʪ. 

ʉʧʝʮʽʘʣʴʥʽ (ʬʘʭʦʚʽ, ʧʨʝʜʤʝʪʥʽ) ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ: ʟʜʘʪʥʽʩʪʴ ʨʦʟʫʤʽʪʠ 

ʪʘ ʫʤʽʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʟʥʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦ-

ʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʟʘʢʣʘʜʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʩʚʽʪʠ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʨʦʮʝʩʫ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚ ʛʘʣʫʟʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʨʦʮʝʩʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ 

ʛʘʣʫʟʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʪʘ ʧʨʦʮʝʩʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʛʘʣʫʟʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʤʝʪʦʜʠʢ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʛʘʣʫʟʽ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʤʝʪʦʜʠʢ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʚ ʛʘʣʫʟʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʧʨʦʮʝʩʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʛʘʣʫʟʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʦʙʣʽʢʫ ʪʘ 

ʘʥʘʣʽʟʫ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ ʧʨʦʮʝʩʦʤ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʛʘʣʫʟʽ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʨʦʮʝʩʫ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʛʘʣʫʟʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʥʴ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʪʘ ʟʘʛʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʠʧʦʚʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ; ʟʜʘʪʥʽʩʪʴ ʨʘʮʽʦʥʘʣʴʥʦ ʧʣʘʥʫʚʘʪʠ, ʟʜʽʡʩʥʶʚʘʪʠ ʪʘ ʦʬʦʨʤʣʷʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʧʝʜʘʛʦʛʽʯʥʠʡ ʯʠ ʽʥʞʝʥʝʨʥʠʡ ʦʙôʻʢʪ; ʟʜʘʪʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʠʩʢʨʝʪʥʽ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ, ʨʦʟʫʤʽʪʠ ʘʣʛʦʨʠʪʤʠ ʪʘ ʩʢʣʘʜʥʽ ʩʪʨʫʢʪʫʨʠ, 

ʨʦʟʚôʷʟʫʚʘʪʠ ʰʠʨʦʢʝ ʢʦʣʦ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʦʙʯʠʩʣʝʥʴ, ʟʦʢʨʝʤʘ 

ʨʦʟʧʦʜʽʣʝʥʠʭ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ ʧʨʠ 

ʨʦʟʚôʷʟʘʥʥʽ ʧʨʦʙʣʝʤ ʪʘ ʟʘʚʜʘʥʴ ʩʦʮʽʘʣʴʥʦʛʦ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ; ʟʜʘʪʥʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ, 

ʥʘʣʘʛʦʜʞʫʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʣʶʜʠʥʥʦ-ʤʘʰʠʥʥʫ ʚʟʘʻʤʦʜʽʶ ʥʘ ʦʩʥʦʚʽ 

ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ɽʆʄ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʟ ʦʩʦʙʣʠʚʠʤ ʘʢʮʝʥʪʦʤ ʥʘ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ ʪʘ ʤʝʨʝʞʘʭ; ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʟʘʩʦʙʽʚ ʛʨʘʬʽʢʠ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʯʠ ʽʥʞʝʥʝʨʥʦʛʦ ʦʙôʻʢʪʫ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʙʫʣʦ ʬʦʨʤʫʣʴʦʚʘʥʦ ʥʦʨʤʘʪʠʚʥʠʡ ʟʤʽʩʪ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʫ ʪʝʨʤʽʥʘʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ, 

ʽʥʰʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʘʙʫʪʠʭ ʦʩʦʙʦʶ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʟʘ ʧʝʚʥʦʶ ʦʩʚʽʪʥʴʦ-

ʧʨʦʬʝʩʽʡʥʦʶ, ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʶ ʧʨʦʛʨʘʤʦʶ, ʷʢʽ ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ, ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ 

ʪʘ ʚʠʤʽʨʷʪʠ. 
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ʇʨʦʛʨʘʤʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʢʦʨʝʣʶʶʪʴʩʷ ʟʽ ʟʘʛʘʣʴʥʠʤʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ: 

ʫʧʨʘʚʣʷʪʠ ʧʨʦʮʝʩʦʤ ʟʥʘʭʦʜʞʝʥʥʷ, ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʚʽʨʝʥʠʭ ʬʘʢʪʽʚ ʪʘ ʣʦʛʽʯʥʠʭ ʘʨʛʫʤʝʥʪʽʚ; ʚʠʨʽʰʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ 

ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʫʚʘʥʥʷ ʪʘ ʘʜʘʧʪʫʚʘʥʥʷ ʟʥʘʥʴ ʟʘʢʦʥʽʚ ʪʘ 

ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʪʘ ʬʫʥʢʮʽʶʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ; ʚʠʨʽʰʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ 

ʟʘʚʜʘʥʥʷ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʟʜʽʡʩʥʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʫʚʘʥʥʷ ʪʘ 

ʘʜʘʧʪʫʚʘʥʥʷ ʟʥʘʥʴ ʟʘʢʦʥʽʚ ʥʘʚʯʘʥʥʷ; ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʢʣʘʜʥʫ ʢʦʤʧʣʝʢʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫ 

ʩʪʠʩʣʽʡ ʬʦʨʤʽ ʫʩʥʦ ʪʘ ʧʠʩʴʤʦʚʦ ʨʽʜʥʦʶ ʪʘ ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʫʥʽʢʘʮʽʡʥʽ 

ʥʘʚʠʯʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ; ʚʠʟʥʘʯʘʪʠ ʟʥʘʯʫʱʽʩʪʴ ʤʝʪʠ ʩʚʦʻʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʥʘ ʦʩʥʦʚʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʟʥʘʥʴ, ʾʭ ʦʩʤʠʩʣʝʥʥʷ ʪʘ ʨʝʬʣʝʢʩʽʾ; ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʩʪʨʦʛʠʭ ʚʠʤʦʛ ʜʠʩʮʠʧʣʽʥʠ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʯʘʩʦʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʣʶʜʴʤʠ; ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʷʢ 

ʟ ʧʦʛʣʷʜʫ ʧʨʦʬʝʩʽʡʥʦʾ ʯʝʩʥʦʩʪʽ, ʪʘʢ ʽ ʟ ʧʦʛʣʷʜʫ ʨʦʟʫʤʽʥʥʷ ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ʜʦʩʷʛʥʝʥʴ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʩʦʮʽʘʣʴʥʫ ʩʬʝʨʫ; ʦʮʽʥʶʚʘʪʠ ʚʘʞʣʠʚʽʩʪʴ 

ʙʘʟʦʚʠʭ ʟʥʘʥʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʨʦʟʜʽʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʬʽʟʠʢʠ ʚ ʦʙʩʷʟʽ, ʥʝʦʙʭʽʜʥʦʤʫ ʜʣʷ 

ʚʦʣʦʜʽʥʥʷ ʥʘʫʢʦʚʠʤ ʘʧʘʨʘʪʦʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʚ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʘʭ; ʚʠʟʥʘʥʥʷ ʮʽʥʥʦʩʪʽ ʪʘ ʧʦʚʘʛʠ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʪʘ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʦʩʪʽ; ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʪʘ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʾ, ʾʾ 

ʤʽʩʮʷ ʚ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ; ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʜʘʪʥʽʩʪʴ ʙʫʪʠ ʢʨʠʪʠʯʥʠʤ ʽ ʩʘʤʦʢʨʠʪʠʯʥʠʤ 

ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʪʘ ʦʮʽʥʶʚʘʥʥʽ ʷʢʦʩʪʽ ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʙʽʪ. 

ʇʨʦʛʨʘʤʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʢʦʨʝʣʶʶʪʴʩʷ ʽʟ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ: ʚʠʟʥʘʯʘʪʠ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʚ ʟʘʢʣʘʜʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʩʚʽʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʽʜʩʪʘʚʽ ʟʥʘʥʴ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʽʥʴ ʽ 

ʥʘʚʠʯʦʢ, ʤʝʪʦʜʽʚ ʚʽʢʦʚʦʾ ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʤʝʪʦʜʽʚ ʧʩʠʭʦʜʽʘʛʥʦʩʪʠʢʠ, ʤʝʪʦʜʽʚ 

ʤʦʪʠʚʘʮʽʾ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʧʽʜʙʠʨʘʪʠ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ, ʧʨʦʛʨʘʤʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʪʘ ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʫʣʘʰʪʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʢʣʘʩʫ, ʩʝʨʚʝʨʥʦʛʦ ʪʘ 

ʘʧʘʨʘʪʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʚʠʤʦʛ ʜʦ ʦʩʚʽʪʣʝʥʥʷ, ʤʽʢʨʦʢʣʽʤʘʪʫ, ʝʣʝʢʪʨʦ ʪʘ 

ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ; ʨʦʟʨʦʙʣʷʪʠ ʪʘ ʧʽʜʙʠʨʘʪʠ ʥʘʚʯʘʣʴʥʝ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʝ ʡ ʪʝʭʥʽʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʚʽʪʯʠʟʥʷʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ 

ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ; ʨʦʟʨʦʙʣʷʪʠ ʡ ʢʦʨʠʛʫʚʘʪʠ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʟʘ 

ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʘ ʪʘʢʦʞ ʙʫʜʫʚʘʪʠ ʤʽʨʢʫʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʾʾ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, 

ʫʩʚʽʜʦʤʣʶʶʯʠ ʩʢʣʘʜʦʚʽ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʤʦʛʠ ʱʦʜʦ ʾʭʥʴʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʤʝʪʠ ʥʘʚʯʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʜʦ ʦʙôʻʢʪʠʚʥʦʾ ʧʝʨʝʚʽʨʢʠ 

ʪʘ ʦʮʽʥʶʚʘʥʥʷ ɿʋʅ ʩʪʫʜʝʥʪʽʚ; ʧʨʦʝʢʪʫʚʘʪʠ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ 

ʟʥʘʥʴ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ɽʆʄ, ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ, ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʩʥʦʚʥʠʭ 

ʧʦʣʦʞʝʥʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʽʢʨʦʝʣʝʢʪʨʦʥʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʪʘ ʣʶʜʠʥʥʦ-ʤʘʰʠʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʧʨʦʙʣʝʤ ʪʘ ʟʘʚʜʘʥʴ 

ʩʦʮʽʘʣʴʥʦʛʦ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ; ʨʦʟʨʦʙʣʷʪʠ, ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʨʦʬʽʣʶ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ, 

ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʪʘ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʫʤʦʚ ʚʠʙʦʨʫ ʪʘ ʚʠʤʦʛ ʜʦ ʨʝʘʣʽʟʘʮʽʾ; 

ʚʽʜʦʙʨʘʞʘʪʠ ʜʦʢʣʘʜʥʫ, ʮʽʣʽʩʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʨʝʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ 

ʥʦʨʤʘʪʠʚʥʦʾ ʪʘ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʟʥʘʥʥʷʭ ʟʤʽʩʪʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʠʜʘʢʪʠʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʩʧʦʩʦʙʘʭ ʟʙʦʨʫ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; ʨʦʟʨʦʙʣʷʪʠ ʧʨʦʝʢʪʠ ʟ ʦʙʣʽʢʫ, ʘʥʘʣʽʟʫ, ʫʧʨʘʚʣʽʥʥʷ 

ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʫʩʚʽʜʦʤʣʶʶʯʠ ʥʘʩʪʫʧʥʽʩʪʴ ʫ ʥʘʚʯʘʣʴʥʦ-

ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ, ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; ʟʜʽʡʩʥʶʚʘʪʠ ʪʠʧʦʚʝ ʧʝʜʘʛʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʫʩʚʽʜʦʤʣʶʶʯʠ 

ʽʥʪʝʛʨʘʮʽʡʥʫ ʽ ʚʟʘʻʤʦʦʙʫʤʦʚʣʶʶʯʫ ʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʚʠʭʦʚʘʥʥʷ ʽ ʥʘʚʯʘʥʥʷ, ʾʭʥʶ ʨʦʣʴ ʫ 

ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ ʽ ʬʦʨʤʫʚʘʥʥʽ ʾʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽ ʧʨʠʥʮʠʧʽʚ, 

ʝʪʘʧʽʚ ʽ ʥʘʧʨʷʤʢʽʚ ʚʠʭʦʚʘʥʥʷ ʡ ʥʘʚʯʘʥʥʷ; ʟʜʽʡʩʥʶʚʘʪʠ ʪʚʦʨʯʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ 

ʽʥʞʝʥʝʨʥʠʭ ʦʙôʻʢʪʽʚ, ʧʨʘʛʥʫʯʽ ʥʦʚʠʭ ʪʘ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʨʽʰʝʥʴ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ, ʥʘ 
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ʦʩʥʦʚʽ ʟʥʘʥʴ ʚʠʜʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʫʤʦʚʠʭ ʦʧʝʨʘʮʽʡ; ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʢʦʤʧôʶʪʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʝʨʠʬʝʨʽʡʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ ʜʠʩʢʨʝʪʥʠʭ ʪʘ ʩʢʣʘʜʥʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ, ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʤʝʪʦʜʽʚ 

ʦʙʯʠʩʣʝʥʴ; ʚʠʟʥʘʯʘʪʠ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʟʽ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, ʚʦʣʦʜʽʶʯʠ ʟʥʘʥʥʷʤʠ ʱʦʜʦ 

ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʤʝʪʦʜʽʚ, ʧʦʣʦʞʝʥʴ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʤʽʞʥʘʨʦʜʥʠʭ 

ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ; ʚʠʟʥʘʯʘʪʠ ʢʦʤʧʣʝʢʩ ʘʧʘʨʘʪʥʠʭ ʪʘ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʯʠ 

ʽʥʞʝʥʝʨʥʦʛʦ ʦʙôʻʢʪʫ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʟʦʙʨʘʞʝʥʴ ʧʨʦʩʪʦʨʦʚʠʭ ʬʦʨʤ, 

ʧʨʠʥʮʠʧʽʚ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ɭʉʂɼ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʤʽʥʘ ʦʩʚʽʪʥʴʦʾ ʧʘʨʘʜʠʛʤʠ ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʠʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʧʽʜʛʦʪʦʚʢʦʶ ʽʥʞʝʥʝʨʽʚ-ʧʝʜʘʛʦʛʽʚ 

ʯʝʨʝʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʩʪʦʚʥʦʛʦ ʽ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʱʦʙ 

ʚʽʜʧʦʚʽʜʘʪʠ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʽʚʥʶ ʪʘ ʩʧʨʠʷʪʠ ʫʩʧʽʰʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʨʝʬʦʨʤ ʚ ʋʢʨʘʾʥʽ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʩʪʘʥʜʘʨʪʽʚ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç015 ʇʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ (ʂʦʤʧôʁ ʪʝʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ)è ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ ʧʝʨʝʣʽʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʜʣʷ ʬʘʭʽʚʮʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʢʦʥʮʝʧʮʽʶ ʜʫʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʜʣʷ 

ʽʥʞʝʥʝʨʘ-ʧʝʜʘʛʦʛʘ.  

ʇʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʧʦʣʷʛʘʪʠ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʩʪʫʜʝʥʪʦʮʝʥʪʨʦʚʘʥʠʭ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ-ʧʝʜʘʛʦʛʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ 

ʾʭ ʚʠʢʦʥʘʥʥʷ. 
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12. ʍʦʤʝʥʢʦ ɺ. ɻ. ɼʫʘʣʴʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠʥʞʝʥʝʨʘ-ʧʝʜʘʛʦʛʘ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʬʠʣʷ / ɺ. ɻ. ʍʦʤʝʥʢʦ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. ï 2015. ï ʊ. 42. ï ˉ 2. ï ʉ. 13-18. 

 

ɸʣʝʢʩʝʝʚʘ ɸ.ʅ., ʂʨʘʚʯʝʥʢʦ ʅ.ɺ., ɸʥʪʦʥʝʥʢʦ ɸ.ɺ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʜʘʨʪʦʚ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʚʦʧʨʦʩʘʤ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʙʫʜʫʱʠʭ 

ʠʥʞʝʥʝʨʦʚ-ʧʝʜʘʛʦʛʦʚ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʝʚʨʦʧʝʡʩʢʦʤʫ ʫʨʦʚʥʶ ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʝʬʦʨʤ, ʚ ʋʢʨʘʠʥʝ ʥʝʦʙʭʦʜʠʤʘ ʩʤʝʥʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʘʨʘʜʠʛʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʩʪʘʥʜʘʨʪʦʚ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʜʣʠʪʝʣʴʥʳʤ ʯʝʤ ʵʪʦ 

ʧʣʘʥʠʨʦʚʘʣʦʩʴ. ʄʝʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʦʚ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʤʝʪʦʜʠʢʠ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʦʚ. 

ʉ ʮʝʣʴʶ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʦʟʜʘʥʠʶ ʩʪʘʥʜʘʨʪʦʚ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝè ʙʳʣʘ ʚʳʙʨʘʥʘ ʟʘ ʦʩʥʦʚʫ 

ʩʪʘʥʜʘʨʪʦʚ ʢʦʥʮʝʧʮʠʷ ʜʫʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ ʠʥʞʝʥʝʨʘ-ʧʝʜʘʛʦʛʘ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʜʫʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ-ʧʝʜʘʛʦʛʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ 

ʜʫʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ: ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ. ɹʳʣʦ 

ʚʳʜʝʣʝʥʦ ʠʥʪʝʛʨʘʣʴʥʫʶ, ʦʙʱʠʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʜʣʷ ʚʳʧʫʩʢʥʠʢʘ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ ç015 ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ)è. 

ɹʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʥʦʨʤʘʪʠʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʩʦʠʩʢʘʪʝʣʝʡ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʝʨʤʠʥʘʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ, ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʧʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ çʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

(ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ)è, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʮʝʥʠʪʴ ʠ ʠʟʤʝʨʠʪʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʥʜʘʨʪ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ, 

ʜʫʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʠʥʞʝʥʝʨ-ʧʝʜʘʛʦʛ. 

 

Alekseeva A.N., Kravchenko N.V., Antonenko O.V. Modern approaches to the 

development of standards of higher education for specialty professional education. 

The article deals with modern approaches to the issues of standardization of higher education 

in the context of the formation of professional competence of future engineer educators. It is 

determined that the change in the educational paradigm of higher education is necessary to meet 

the European level and facilitate the successful implementation of reforms in Ukraine. It was found 

that the process of developing higher education standards was more complex and lengthy than 

planned. The slowness of the development of higher education standards is due to the imperfection 

of the methodology for developing standards. 

In order to apply a systematic approach to the establishment of higher education standards 

for the profession "Professional Education", the concept of dual competencies for a teacher-

engineer was chosen as the basis of standards. The professional dual activity of future engineer 

educators is represented by the following dual competencies: organizational, technological and 

managerial. Integral, general and special competencies were singled out for a graduate of the 

specialty "015 Professional Education (Computer Technologies)". 

The normative content of the training of higher education graduates in terms of learning 

outcomes, representing a set of knowledge, skills, skills, competences acquired by a person in the 

process of training in the educational professional program "Professional Education (Computer 

Technologies)", which can be identified, was formulated, quantify and measure. 

Keywords: standard of higher education, vocational training, dual competence, engineer-

teacher. 
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ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʽʥʩʪʠʪʫʪ 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ  
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ɺɽʂʊʆʈʅɸ ʄʆɼɽʃʔ ʄɸʊɽʄɸʊʀʏʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ 

ɺʏʀʊɽʃʗ ʄɸʊɽʄɸʊʀʂʀ ʊɸ ʇɯɼʍʆɼʀ ɼʆ ɰɰ ɯɼɽʅʊʀʌɯʂɸʎɯɰ 

 

ʄʝʪʘ ʩʪʘʪʪʽ. ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʧʦʙʫʜʦʚʽ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ, ʾʾ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʽ ʦʧʠʩʫ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ. ʅʘʚʦʜʷʪʴʩʷ ʜʘʥʽ ʧʦ ʚʠʙʽʨʮʽ ʟ 190 ʨʝʩʧʦʥʜʝʥʪʽʚ ʨʽʟʥʦʛʦ 

ʩʪʘʞʫ ʨʦʙʦʪʠ ʽ ʢʘʪʝʛʦʨʽʡ, ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʦʮʽʥʢʠ ʽʥʪʝʛʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʦʜʝʣʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʢʣʘʜʘʣʘʩʷ ʚʠʭʦʜʷʯʠ ʟ 

ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤʥʠʭ ʢʦʥʮʝʧʮʽʡ ʽ ʧʽʜʭʦʜʽʚ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʇʨʠ ʦʙʨʦʙʮʽ ʜʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʙʘʡʻʩʽʚʩʴʢʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʢʨʠʪʝʨʽʡ ʇʽʨʩʦʥʘ, 

ʷʢ ʢʨʠʪʝʨʽʡ ʥʝʟʘʣʝʞʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʘʪʨʠʯʥʫ ʤʝʪʘʤʦʜʝʣʴ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʟʤʽʩʪʦʚʥʽ ʣʽʥʽʾ ʽ ʨʽʚʥʽ 

ʩʢʣʘʜʥʦʩʪʽ. ʅʦʨʤʘʪʠʚʥʘ ʚʝʢʪʦʨʥʘ ʤʦʜʝʣʴ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʨʽʚʥʶ ʩʢʣʘʜʥʦʩʪʽ. 

ʂʦʤʧʦʥʝʥʪʠ ʚʝʢʪʦʨʘ - ʡʤʦʚʽʨʥʦʩʪʽ ʨʽʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ ʟʘʚʜʘʥʴ. ɺʚʦʜʠʪʴʩʷ 

ʽʥʜʠʢʘʪʦʨ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ï ʡʤʦʚʽʨʥʽʩʪʴ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ 

ʜʦʚʽʣʴʥʽʡ ʟʘʚʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ ʟʘ ʫʤʦʚʠ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʠʧʽʚ. ɿʘ 

ʥʘʰʠʤʠ ʦʮʽʥʢʘʤʠ ʤʦʜʘ ʽʥʜʠʢʘʪʦʨʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,4 ʜʦ 0,6. ɺʽʜʩʦʪʦʢ ʚʯʠʪʝʣʽʚ 

ʟ ʚʠʩʦʢʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʥʝ ʧʝʨʝʚʠʱʫʻ 15%, ʯʘʩʪʠʥʘ ʨʝʩʧʦʥʜʝʥʪʽʚ ʽʥʜʠʢʘʪʦʨʦʤ ʥʝ ʙʽʣʴʰʝ 0,4 

ʙʣʠʟʴʢʦ 25% (ʯʘʩʪʠʥʘ ʟ ʥʠʭ ʟ ʚʠʱʦʶ ʢʘʪʝʛʦʨʽʻʶ). ʋ ʪʦʡ ʞʝ ʯʘʩ ʛʽʧʦʪʝʟʘ ʧʨʦ ʥʝʟʘʣʝʞʥʽʩʪʴ 

ʥʘʙʨʘʥʠʭ ʙʘʣʽʚ ʽ ʢʘʪʝʛʦʨʽʡ ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʝ ʧʽʜʪʚʝʨʜʠʣʘʩʷ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʦʚʝʜʝʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʨʝʛʽʦʥʫ, ʧʣʘʥʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ 

ʢʣʘʩʽʚ ʟ ʧʨʦʬʽʣʴʥʠʤ ʥʘʚʯʘʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ. ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʯʘʩʪʠʥʠ ʨʝʩʧʦʥʜʝʥʪʽʚ, 

ʚʧʦʨʘʣʠʩʷ ʽʟ ʟʘʚʜʘʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʩʢʣʘʜʘʥʥʽ 

ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʯʠʪʝʣʽʚ. 

ɺʠʩʥʦʚʢʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʤʽʨʶʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʘ ʨʽʚʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʚʠʷʚʠʣʠʩʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʟʜʽʡʩʥʝʥʥʠʤʠ, ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʥʝʛʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʟʥʘʯʝʥʥʷ 

ʦʮʽʥʦʢ ʧʽʜʪʚʝʨʜʠʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʥʝʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʛʦʪʦʚʥʦʩʪʽ ʚʯʠʪʝʣʽʚ ʜʦ ʨʦʙʦʪʠ ʚ ʢʣʘʩʘʭ 

ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʦʮʽʥʢʠ, ʦʪʨʠʤʘʥʽ ʚ ʨʦʙʦʪʽ, ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʪʦʯʥʠʤʠ, 

ʚʠʤʘʛʘʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʷʢ ʩʘʤʘ ʤʦʜʝʣʴ, ʪʘʢ ʽ ʧʦʜʘʣʴʰʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ ʦʮʽʥʦʢ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʦʮʽʥʶʚʘʥʥʷ, ʙʘʡʻʩʽʚʩʴʢʽ ʤʝʪʦʜʠ, 

ʪʝʩʪʫʚʘʥʥʷ. 

  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʈʝʬʦʨʤʘ ʦʩʚʽʪʠ ʩʪʘʻ ʥʝʤʦʞʣʠʚʦʶ ʙʝʟ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ 

ʫʯʠʪʝʣʷ, ʷʢʠʡ ʤʘʻ ʧʨʘʮʶʚʘʪʠ ʚ ʥʦʚʠʭ ʫʤʦʚʘʭ. ʉʫʯʘʩʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʦʩʚʽʪʠ ʧʨʦʧʦʥʫʻ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʦʮʽʥʶʚʘʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʚʯʠʪʝʣʷ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ 

ʦʙʦʚôʷʟʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʬʦʨʤʘʣʽʟʘʮʽʾ, ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʽʚʥʽʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʻ ʡʦʛʦ ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. ʈʦʟʛʣʷʜ ʪʘ 

ʚʠʤʽʨʶʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʜʘʛʦʛʽʚ ʜʦʟʚʦʣʠʚ ʙʠ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ, ʷʢʠʭ 
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ʨʝʘʣʴʥʦ ʤʦʞʥʘ ʦʭʦʧʠʪʠ ʧʨʦʬʽʣʴʥʠʤ ʥʘʚʯʘʥʥʷʤ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʶʪʴ ʧʠʪʘʥʥʷ, ʧʝʨʰʝ 

ʟ ʷʢʠʭ, ʱʦ ʩʘʤʝ ʥʝʦʙʭʽʜʥʦ ʚʠʤʽʨʶʚʘʪʠ. ɺʽʜʧʦʚʽʜʴ ʥʘ ʮʝ ʧʠʪʘʥʥʷ ʥʝʤʦʞʣʠʚʘ ʙʝʟ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʥʦʾ ʤʦʜʝʣʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɼʨʫʛʘ ʥʠʟʢʘ ʧʠʪʘʥʴ ï ʪʝʭʥʦʣʦʛʽʾ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʥʠʭ ʜʘʥʠʭ. 

ʊʨʝʙʘ ʧʽʜʢʨʝʩʣʠʪʠ ʪʘʢʦʞ, ʱʦ ʫ ʧʨʘʢʪʠʯʥʽʡ ʧʣʦʱʠʥʽ ʨʝʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʤʘʪʝʤʘʪʠʯʥʫ 

ʧʽʜʛʦʪʦʚʢʠ ʟʙʠʨʘʣʠʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʣʠʰʝ ʧʨʦ ʚʯʠʪʝʣʽʚ, ʷʢʽ ʪʽʣʴʢʠ ʧʦʯʠʥʘʶʪʴ ʧʨʘʮʶʚʘʪʠ. 

ʇʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʙʫʜʴ-ʷʢʽ ʩʠʩʪʝʤʘʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʤʘʪʝʤʘʪʠʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʯʠʪʝʣʽʚ 

ʩʪʘʨʰʦʛʦ ʚʽʢʫ ʪʘ ʚʠʩʦʢʠʭ ʢʘʪʝʛʦʨʽʡ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ (ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ ʢʦʥʢʫʨʩʽʚ çʋʯʠʪʝʣʴ 

ʨʦʢʫè, ʩʧʽʣʢʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʢʫʨʩʦʚʦʾ ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ, ʚʽʜʙʽʨ ʝʢʟʘʤʝʥʘʪʦʨʽʚ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʥʝʟʘʣʝʞʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʦʱʦ) ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʨʦʙʣʝʤ ʫ ʤʘʪʝʤʘʪʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ 

ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʪʘʞʫ. ʍʘʨʘʢʪʝʨ ʮʠʭ ʧʨʦʙʣʝʤ 

ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ. ʆʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʨʦʙʽʪ, ʜʝ ʚʠʚʯʘʻʪʴʩʷ ʧʦʥʷʪʪʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʨʦʙʦʪʠ ʉ. ɸ. ʈʘʢʦʚʘ [6]. ʋ ʮʠʭ ʨʦʙʦʪʘʭ ʥʝ ʪʽʣʴʢʠ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʧʦʥʷʪʪʷ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʘʣʝ ʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʽʜʭʦʜʠ ʜʦ ʧʦʙʫʜʦʚʠ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʩʪʽʚ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʉ. ɸ. ʈʘʢʦʚ ʨʦʟʛʣʷʜʘʻ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʝ 

ʥʘʚʯʘʥʥʷ ʣʠʰʝ ʚ ʧʨʠʢʣʘʜʥʦʤʫ ʢʦʥʪʝʢʩʪʽ (ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯʘʭ). 

ʅ. ɸ. ʊʘʨʘʩʝʥʢʦʚʘ ʪʘ ɺ. ʂ. ʂʽʨʤʘʥ [8] ʥʘʜʘʶʪʴ ʙʽʣʴʰ ʰʠʨʦʢʝ ʪʣʫʤʘʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʽʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʨʦʟʛʣʷʜʘʶʯʠ ʾʾ ʟ ʧʦʟʠʮʽʡ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘ ʤʦʞʣʠʚʫ ʜʽʷʣʴʥʽʩʪʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ, 

ʪʝʦʨʝʪʠʯʥʫ. ʋ ʚʠʱʝʟʛʘʜʘʥʽʡ ʨʦʙʦʪʽ ʤʦʚʘ ʡʜʝ ʧʨʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ, ʪʦʤʫ ʧʠʪʘʥʥʷ ʧʨʦ 

ʧʝʜʘʛʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ.  

ɸ. ɯ. ʂʫʟʴʤʽʥʩʴʢʠʡ, ʅ. ɸ. ʊʘʨʘʩʝʥʢʦʚʘ, ɯ. ɸ. ɸʢʫʣʝʥʢʦ ʜʦʩʣʽʜʞʫʶʪʴ ʟʤʽʩʪ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ [2]. ɯ. ɸ. ɸʢʫʣʝʥʢʦ ʫ ʨʷʜʽ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʡʤʘʻʪʴʩʷ 

ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʤʦʣʦʜʠʭ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 

ʚʠʧʫʩʢʥʠʢʽʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʚʠʰʽʚ, ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʦʞ ʩʪʘʶʪʴ ʚʘʞʣʠʚʠʤʠ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ 

ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʬʽʣʴʥʦʾ ʰʢʦʣʠ [1].  

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʽʩʥʫʶʯʫ ʜʫʤʢʫ ʩʝʨʝʜ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʥʠʢʽʚ-ʧʝʜʘʛʦʛʽʚ, 

ʱʦ ʜʦʩʚʽʜʯʝʥʽ ʚʯʠʪʝʣʽ ʤʘʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʟʘʧʘʩ ʤʘʪʝʤʘʪʠʯʥʠʭ ʫʤʽʥʴ, ʧʦʪʨʝʙʫʻ ʥʽʙʠʪʦ 

ʧʦʩʪʽʡʥʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʣʠʰʝ ʾʭ ʤʝʪʦʜʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʨʷʜ ʜʦʩʣʽʜʥʠʢʽʚ, 

ʟʦʢʨʝʤʘ ʆ.ʉ. ʏʘʰʝʯʥʽʢʦʚʘ [10], ʆ. ɯ. ʄʘʪʷʰ [4] ʧʽʜʢʨʝʩʣʶʶʪʴ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ.  

ʄʝʪʘ ʩʪʘʪʪʽ. ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʘʥʘʣʽʟ ʘʧʨʦʙʘʮʽʾ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʪʝʩʪʫʚʘʥʥʽ ʫʯʠʪʝʣʽʚ 

ʤʘʪʝʤʘʪʠʢʠ 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʠ ʙʫʜʝʤʦ ʚʠʭʦʜʠʪʠ ʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʧʦʟʠʮʽʡ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʽ ʧʽʜʭʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ (ʄʂ) ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ. 

1. ɯʩʥʫʻ ʜʝʷʢʠʡ ʧʘʨʘʤʝʪʨ (ʽʥʜʠʢʘʪʦʨ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ), ʷʢʠʡ 

ʽʥʪʝʛʨʘʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʘʪʝʤʘʪʠʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫʯʠʪʝʣʷ. 

2. ɯʥʜʠʢʘʪʦʨ ʤʘʻ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʜʘʪʥʽʩʪʴ ʪʘ ʛʦʪʦʚʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʽ 
ʦʙʦʚôʷʟʢʠ ʚʯʠʪʝʣʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 

3. ɿʤʽʩʪʦʚʘ ʩʪʨʫʢʪʫʨʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤʠ 

ʟʤʽʩʪʦʚʠʤʠ ʣʽʥʽʷʤʠ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʽʟʦʚʘʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʤʽʩʪʦʚʠʭ ʣʽʥʽʡ ʟʘ ʤʦʜʝʣʣʶ [3]: ʯʠʩʣʘ, ʚʠʨʘʟʠ, 

ʝʣʝʤʝʥʪʘʨʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʨʽʚʥʷʥʥʷ, ʥʝʨʽʚʥʦʩʪʽ, ʘʣʛʝʙʨʘʾʯʥʽ ʬʫʥʢʮʽʾ ʪʘ ʩʪʝʧʝʥʝʚʘ 

ʬʫʥʢʮʽʷ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾ, ʦʙʝʨʥʝʥʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾ, ʧʦʢʘʟʥʠʢʦʚʘ ʪʘ 

ʣʦʛʘʨʠʬʤʽʯʥʘ ʬʫʥʢʮʽʾ, ʧʨʦʛʨʝʩʽʾ, ʧʦʭʽʜʥʽ, ʽʥʪʝʛʨʘʣʠ, ʢʦʤʙʽʥʘʪʦʨʠʢʘ, ʧʣʘʥʽʤʝʪʨʽʷ (ʩʠʥʪʝʪʠʯʥʽ 

ʟʘʜʘʯʽ), ʧʣʘʥʽʤʝʪʨʽʷ (ʤʝʪʨʠʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ), ʝʣʝʤʝʥʪʠ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʣʦʛʽʯʥʽ 

ʦʩʥʦʚʠ ʩʪʝʨʝʦʤʝʪʨʽʾ, ʤʥʦʛʦʛʨʘʥʥʠʢʠ, ʪʽʣʘ ʦʙʝʨʪʘʥʥʷ, ʛʝʦʤʝʪʨʠʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. ɼʣʷ ʢʦʞʥʦʾ 

ʣʽʥʽʾ ʨʦʟʛʣʷʜʘʻʤʦ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʛʣʠʙʠʥʠ, ʚʽʥ ʚʽʜʦʙʨʘʞʘʻ ʷʢ ʟʤʽʩʪʦʚʝ ʥʘʧʦʚʥʝʥʥʷ, ʪʘʢ 

ʽ ʩʢʣʘʜʥʽʩʪʴ ʟʘʚʜʘʥʴ. ʂʦʞʥʦʤʫ ʨʽʚʥʶ ʛʣʠʙʠʥʠ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʠʡ ʥʘʙʽʨ ʟʘʜʘʯ. ɼʣʷ ʣʽʥʽʾ L ʪʘ 

ʛʣʠʙʠʥʠ t ʚʽʜʧʦʚʽʜʥʠʡ ʥʘʙʽʨ ʟʘʜʘʯ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ (t,L) ï ʧʦʧʫʣʷʮʽʻʶ. ɼʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ 
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ʧôʷʪʴ ʨʽʚʥʽʚ ʛʣʠʙʠʥʠ. ʇʦʧʫʣʷʮʽʾ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʘʶʪʴ ʟʘʜʘʯʽ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ 

ʘʢʘʜʝʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʪʘ ʚʠʩʦʢʦʛʦ ʧʨʦʬʽʣʶ ʩʪʘʥʜʘʨʪʫ, ʜʨʫʛʦʛʦ ï ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʜʣʷ 

ʘʢʘʜʝʤʽʯʥʦʛʦ ʪʘ ʜʦʩʪʘʪʥʴʦʛʦ ʧʨʦʬʽʣʴʥʦʛʦ, ʪʨʝʪʴʦʛʦ ï ʚʠʩʦʢʦʛʦ ʧʨʦʬʽʣʴʥʦʛʦ ʪʘ ʜʦʩʪʘʪʥʴʦʛʦ 

ʧʦʛʣʠʙʣʝʥʦʛʦ, ʯʝʪʚʝʨʪʠʡ ʨʽʚʝʥʴ ʩʢʣʘʜʘʶʪʴ ʟʘʜʘʯʽ ʚʠʩʦʢʦʛʦ ʧʦʛʣʠʙʣʝʥʦʛʦ. ɺʚʘʞʘʻʤʦ ʪʘʢʦʞ 

ʚʚʝʜʝʥʥʷ ʧôʷʪʦʛʦ ʨʽʚʥʷ ʛʣʠʙʠʥʠ ï ʡʦʤʫ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʚʜʘʥʥʷ ʟʘ ʟʤʽʩʪʦʤ, 

ʫʟʘʛʘʣʴʥʶʶʯʠʤ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʻʤʦ ʤʘʪʨʠʮʶ ʨʦʟʤʽʨʦʤ 520, ʢʦʞʥʽʡ ʢʣʽʪʠʥʮʽ ʷʢʦʾ ʚʽʜʧʦʚʽʜʘʻ ʩʚʦʷ 

ʧʦʧʫʣʷʮʽʷ. ʏʠʩʣʦʚʘ ʤʦʜʝʣʴ ʢʦʥʢʨʝʪʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ï ʮʝ ʯʠʩʣʦʚʘ ʤʘʪʨʠʮʷ (t,L), ʜʝ ʯʠʩʣʦ 

ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʢʦʤʽʨʮʽ ï ʡʤʦʚʽʨʥʽʩʪʴ ʣʶʜʠʥʠ ʨʦʟʚôʷʟʘʪʠ ʥʘʚʤʘʥʥʷ ʦʙʨʘʥʫ ʟʘʜʘʯʫ ʚʽʜʧʦʚʽʜʥʦʾ 

ʧʦʧʫʣʷʮʽʾ. ʊʘʢʫ ʤʘʪʨʠʮʶ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʙʘʟʦʚʦʶ ʤʘʪʨʠʮʝʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʠ ʥʝ ʙʫʜʝʤʦ ʦʙʛʦʚʦʨʶʚʘʪʠ ʰʣʷʭʠ ʾʾ ʦʮʽʥʶʚʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʫ ʚʝʣʠʯʠʥʫ, 

ʷʢ ʽʥʪʝʛʨʦʚʘʥʠʡ ʽʥʜʠʢʘʪʦʨ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ɯʥʜʠʢʘʪʦʨ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʻ ʚʽʜʦʙʨʘʞʘʪʠ ʤʦʞʣʠʚʦʩʪʽ 

ʨʝʩʧʦʥʜʝʥʪʘ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʤʘʪʝʤʘʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʬʘʭʽʚʮʷ. ʊʦʤʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʮʴʦʛʦ ʽʥʜʠʢʘʪʦʨʘ ʤʠ ʟʘʣʠʰʘʻʤʦ ʨʦʟʛʣʷʜʘʪʠ ʣʠʰʝ ʨʽʚʝʥʴ 

3(ʪʨʝʪʽʡ ʨʷʜʦʢ ʤʘʪʨʠʮʽ). ʎʝʡ ʨʷʜʦʢ ʽ ʙʫʜʝʤʦ ʫʷʚʣʷʪʠ ʷʢ ʚʝʢʪʦʨʥʫ ʤʦʜʝʣʴ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʂʦʤʧʦʥʝʥʪʠ ʮʴʦʛʦ ʚʝʢʪʦʨʘ-ʨʷʜʢʘ ʽʥʪʝʨʧʨʝʪʫʻʤʦ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: ʮʝ ʯʠʩʣʦ ʻ 

ʫʤʦʚʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚôʷʟʘʪʠ ʥʘʚʤʘʥʥʷ ʦʙʨʘʥʫ ʟʘʜʘʯʫ ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʧʫʣʷʮʽʾ ʟʘʜʘʯ. 

ɯʥʜʠʢʘʪʦʨ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ï ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ʦʙʨʘʥʦʛʦ 

ʨʽʚʥʷ (ʤʠ ʦʙʠʨʘʻʤʦ ʪʨʝʪʽʡ). ʊʦʜʽ ʟʘ ʬʦʨʤʫʣʦʶ ʧʦʚʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʥʘʰ ʽʥʜʠʢʘʪʦʨ 

ʟʥʘʭʦʜʠʪʴʩʷ ʷʢ ʩʫʤʘ ʜʦʙʫʪʢʽʚ ʢʦʤʧʦʥʝʥʪ ʦʙʨʘʥʦʛʦ ʚʝʢʪʦʨʘ-ʨʷʜʢʘ ʥʘ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʷʚʠ ʟʘʜʘʯ 

ʚʽʜʧʦʚʽʜʥʦʾ ʣʽʥʽʾ. ʋ ʥʘʰʽʡ ʤʦʜʝʣʽ ʨʦʟʧʦʜʽʣ ʣʽʥʽʡ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʨʽʚʥʦʤʽʨʥʠʤ. 

ɸʧʨʦʙʘʮʽʶ ʚʠʤʽʨʶʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʘ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʦʩʚʽʪʠ. ʉʣʫʭʘʯʘʤ ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʨʦʧʦʥʫʚʘʣʠʩʷ ʚʭʽʜʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʨʦʙʦʪʠ 

ʟ 20 ʟʘʚʜʘʥʴ ʦʧʠʩʘʥʠʭ ʣʽʥʽʡ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ ʛʣʠʙʠʥʠ. ʆʙʨʦʙʣʷʣʠʩʷ ʜʘʥʽ ʧʦ ʚʠʙʽʨʮʽ ʟ 190 

ʨʝʩʧʦʥʜʝʥʪʽʚ.  

ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʡʻʩʽʚʩʴʢʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʣʘʪʝʥʪʥʦʛʦ 

ʧʘʨʘʤʝʪʨʫ w ï ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ [5]. ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʮʝʡ ʧʘʨʘʤʝʪʨ 

ʤʘʻ ɹʝʪʘ-ʨʦʟʧʦʜʽʣ 

( )
( )
()()

( ) ( )

( )î
í

î
ì

ë

Î

Í-
GG

+G

=

--

1,0 ,0

,1,0 ,1
,

11

x

xxx
xf

ba

ba

ba

ba  

ʗʢ ʚʽʜʦʤʦ, ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ X  ʟ ʪʘʢʠʤ ʨʦʟʧʦʜʽʣʦʤ 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 
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ʗʢʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʝʩʪ ʟ N  ʟʘʚʜʘʥʴ ʛʽʧʦʪʝʪʠʯʥʦ ʦʜʥʘʢʦʚʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʢʦʞʥʝ ʟ ʷʢʠʭ 

ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʙʽʥʘʨʥʦʶ ʰʢʘʣʦʶ (1 ï ʨʦʟʚôʷʟʘʥʦ ʧʨʘʚʠʣʴʥʦ , 0 ï ʥʝ ʨʦʟʚôʷʟʘʥʦ), ʪʦ ʙʫʜʝʤʦ 

ʚʚʘʞʘʪʠ, ʱʦ ʨʝʟʫʣʴʪʘʪ -̔ʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ iX  ʙʝʨʥʫʣʣʽʻʚʩʴʢʘ ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʟ 

ʧʘʨʘʤʝʪʨʦʤ w. 

ʅʝʭʘʡ ʟʘʜʘʥʦ ʘʧʨʽʦʨʥʠʡ ʙʝʪʘ-ʨʦʟʧʦʜʽʣ w ʟ ʧʘʨʘʤʝʪʨʘʤʠ ba . . ʊʦʜʽ ʧʽʩʣʷ N  

ʥʝʟʘʣʝʞʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ iX , Ni ,...,1= , ʘʧʦʩʪʝʨʽʦʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʜʣʷ w ʙʫʜʝ ʪʘʢʦʞ ʙʝʪʘ 

ʨʦʟʧʦʜʽʣ ʟ ʧʘʨʘʤʝʪʨʘʤʠ a¡ ʪʘ b¡, ʜʝ  
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ʊʫʪ ix  ï ʨʝʘʣʽʟʘʮʽʾ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ iX . 

ʆʧʪʠʤʘʣʴʥʦʶ (ʙʘʡʻʩʽʚʩʴʢʦʶ) ʦʮʽʥʢʦʶ ʜʣʷ w
%

 ʧʘʨʘʤʝʪʨʘ w ʟ ʢʚʘʜʨʘʪʠʯʥʠʤ ʰʪʨʘʬʦʤ 
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- , ʱʦ ʤʽʥʽʤʽʟʫʻ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʰʪʨʘʬʫ ʙʫʜʝ ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ w ʜʣʷ 

ʘʧʦʩʪʝʨʽʦʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʪʦʙʪʦ  
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ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʦʪʨʠʤʘʥʦ ʝʤʧʽʨʠʯʥʠʡ ʨʦʟʧʦʜʽʣ ʜʣʷ ʦʮʽʥʦʢ ʧʘʨʘʤʝʪʨʫ w. 

 
ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ʙʘʡʻʩʽʚʩʴʢʠʭ ʦʮʽʥʦʢ ʽʥʜʠʢʘʪʦʨʽʚ ʨʽʚʥʷ ʄʂ 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʦʮʽʥʢʠ ʄʂ ʤʠ ʚʠʭʦʜʠʣʠ ʟ ʧʨʠʧʫʱʝʥʥʷ ʦʜʥʘʢʦʚʦʾ ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʴ. ʋ 

ʪʦʡ ʞʝ ʯʘʩ, ʤʦʞʥʘ ʜʣʷ ʢʦʞʥʦʾ ʟʘʜʘʯʽ ʨʦʟʛʣʷʜʘʪʠ ʜʚʽʡʢʦʚʠʡ ʚʝʢʪʦʨ ʩʧʦʩʪʝʨʝʞʝʥʴ Y, ʪʦʜʽ 
ʦʮʽʥʢʦʶ ʩʢʣʘʜʥʦʩʪʽ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʚʝʣʠʯʠʥʘ  
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ʊʫʪ M  ï ʢʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʪʝʩʪʫʚʘʥʥʷ. 

ʈʦʟʧʦʜʽʣ ʾʾ ʟʥʘʯʝʥʴ ʥʘʚʝʜʝʥʦ ʥʘ ʈʠʩ. 2. 

 
ʈʠʩ. 2. ʈʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ʙʘʡʻʩʽʚʩʴʢʠʭ ʦʮʽʥʦʢ ʽʥʜʠʢʘʪʦʨʽʚ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ  

 

ɺʽʜʧʦʚʽʜʥʽ ʙʘʡʻʩʽʚʩʴʢʽ ʦʮʽʥʢʠ ʄʂ ʢʦʨʝʢʪʥʦ ʧʨʦʚʦʜʠʪʠ ʟʘ ʫʤʦʚ ʥʝʟʘʣʝʞʥʦʩʪʽ 

ʙʝʨʥʫʣʣʽʻʚʩʴʢʠʭ ʚʝʣʠʯʠʥ iX , ʘʣʝ ʧʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʜʝʷʢʦʛʦ 
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ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʥʠʤʠ. ʊʘʢ ʜʣʷ ʧʘʨ ʟʘʚʜʘʥʴ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʪʘʙʣʠʮʽ ʩʧʨʷʞʝʥʦʩʪʽ 

ʧʽʜʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʭʠʣʝʥʥʷ ʇʽʨʩʦʥʘ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʥʝʟʘʣʝʞʥʦʩʪʽ. ʇʦʧʘʨʥʽ ʚʽʜʭʠʣʝʥʥʷ 

ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 5 ʜʦ 15, ʘʣʝ ʥʘʷʚʥʽ ʪʘʢʦʞ ʜʚʘ ʝʢʩʪʨʝʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ (125 ʪʘ 140). ʋʩʝ ʮʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʤʦʜʝʣʽ.  

ʅʘʤʠ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʚʥʝʤ ʄʂ, ʦʪʨʠʤʘʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʩʪʫʚʘʥʥʷ 

ʚʯʠʪʝʣʽʚ ʪʘ ʾʭ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʟʘ ʤʝʪʦʜʠʢʦʶ [9, ʩ.291-295]. ɼʣʷ ʮʴʦʛʦ ʟ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝʩʪʫʚʘʥʥʷ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʪʘʙʣʠʮʷ ʩʧʨʷʞʝʥʦʩʪʽ (ʊʘʙʣʠʮʷ 1) 

ɼʣʷ ʢʦʨʝʢʪʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʪʝʨʽʶ ʇʽʨʩʦʥʘ, ʷʢ ʢʨʠʪʝʨʽʶ ʥʝʟʘʣʝʞʥʦʩʪʽ, ʜʘʥʽ ʙʫʣʦ 

ʟʛʨʫʧʦʚʘʥʦ ʚ ʘʛʨʝʛʦʚʘʥʫ ʪʘʙʣʠʮʶ ʩʧʨʷʞʝʥʦʩʪʽ (ʊʘʙʣʠʮʷ 2).  

ʊʘʙʣʠʮʷ 1.  

ʊʘʙʣʠʮʷ ʩʧʨʷʞʝʥʦʩʪʽ çɿʘʨʘʭʦʚʘʥʽ ʙʘʣʠ - ʢʘʪʝʛʦʨʽʾè  

 ʂʘʪʝʛʦʨʽʾ 

ɹʘʣʠ ʩʧʝʮʽʘʣʽʩʪ ʜʨʫʛʘ ʧʝʨʰʘ ʚʠʱʘ 

0-4 2 0 2 2 

0-8 2 6 7 10 

9-12 2 9 11 34 

13-16 1 3 9 44 

17-20 0 2 4 41 

   

ʊʘʙʣʠʮʷ 2.  

ɸʛʨʝʛʦʚʘʥʘ ʪʘʙʣʠʮʷ ʩʧʨʷʞʝʥʦʩʪʽ çɿʘʨʘʭʦʚʘʥʽ ʙʘʣʠ - ʢʘʪʝʛʦʨʽʾè 

 ʂʘʪʝʛʦʨʽʾ 

ɹʘʣʠ ʩʧʝʮʽʘʣʽʩʪ; ʜʨʫʛʘ; ʧʝʨʰʘ ʚʠʱʘ 

0-12 41 34 

13-20 19 85 

 

ɺʽʜʭʠʣʝʥʥʷ ʇʽʨʩʦʥʘ ʨʦʟʨʘʭʦʚʫʚʘʣʦʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 
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ʊʫʪ  

n  ï ʢʽʣʴʢʽʩʪʴ ʛʨʘʜʘʮʽʡ ʙʘʣʽʚ; 

m  ï ʢʽʣʴʢʽʩʪʴ ʛʨʘʜʘʮʽʡ ʢʘʪʝʛʦʨʽʡ; 

N  ï ʦʙôʻʤ ʚʠʙʽʨʢʠ (190); 

ji ,n  ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʚʠʙʽʨʢʠ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ji,  ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʛʨʘʜʘʮʽʡ; 

¶,in  ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʚʠʙʽʨʢʠ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ji,  ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʛʨʘʜʘʮʽʡ; 

¶,in  ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʚʠʙʽʨʢʠ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ji,  ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʛʨʘʜʘʮʽʡ. 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 6,39=D . çɺʘʛʘè ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʘʚʦʛʦ ʭʚʦʩʪʘ ʨʦʟʧʦʜʽʣʫ 2

1c  

ʜʦʨʽʚʥʶʻ 
10103,3 -Ö (ʧʨʘʢʪʠʯʥʦ 0). ʆʪʞʝ ʜʣʷ ʨʝʘʣʴʥʠʭ ʨʽʚʥʽʚ ʟʥʘʯʫʱʦʩʪʽ ʛʽʧʦʪʝʟʘ ʧʨʦ 

ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜʭʠʣʷʻʪʴʩʷ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ. ɺʠʤʽʨʶʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʘ 

ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʚʠʷʚʠʣʠʩʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʟʜʽʡʩʥʝʥʥʠʤʠ, ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʥʝʛʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʟʥʘʯʝʥʥʷ 

ʦʮʽʥʦʢ ʧʽʜʪʚʝʨʜʠʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʥʝʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʛʦʪʦʚʥʦʩʪʽ ʚʯʠʪʝʣʽʚ ʜʦ ʨʦʙʦʪʠ ʚ ʢʣʘʩʘʭ 

ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʦʮʽʥʶʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʘ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʜʘʻ ʚ ʦʩʥʦʚʥʦʤʫ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʧʦʧʝʨʝʜʥʽʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ. ɿʘ ʥʘʰʠʤʠ ʦʮʽʥʢʘʤʠ ʤʦʜʘ ʽʥʜʠʢʘʪʦʨʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,4 ʜʦ 

0,6. ɺʽʜʩʦʪʦʢ ʚʯʠʪʝʣʽʚ ʟ ʚʠʩʦʢʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʥʝ ʧʝʨʝʚʠʱʫʻ 15%, ʯʘʩʪʠʥʘ ʨʝʩʧʦʥʜʝʥʪʽʚ 
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ʽʥʜʠʢʘʪʦʨʦʤ ʥʝ ʙʽʣʴʰʝ 0,4 ʙʣʠʟʴʢʦ 25% (ʯʘʩʪʠʥʘ ʟ ʥʠʭ ʟ ʚʠʱʦʶ ʢʘʪʝʛʦʨʽʻʶ). ʋ ʪʦʡ ʞʝ ʯʘʩ 

ʛʽʧʦʪʝʟʘ ʧʨʦ ʥʝʟʘʣʝʞʥʽʩʪʴ ʥʘʙʨʘʥʠʭ ʙʘʣʽʚ ʽ ʢʘʪʝʛʦʨʽʡ ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʝ ʧʽʜʪʚʝʨʜʠʣʘʩʷ. 

ʇʨʦʚʝʜʝʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʚʯʠʪʝʣʽʚ 

ʤʘʪʝʤʘʪʠʢʠ ʨʝʛʽʦʥʫ, ʧʣʘʥʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ʟ ʧʨʦʬʽʣʴʥʠʤ ʥʘʚʯʘʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ. 

ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʯʘʩʪʠʥʠ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʷʢʽ ʚʧʦʨʘʣʠʩʷ ʽʟ ʟʘʚʜʘʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʚʯʠʪʝʣʽʚ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʦʮʽʥʢʠ, ʦʪʨʠʤʘʥʽ ʚ ʨʦʙʦʪʽ, ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʪʦʯʥʠʤʠ, ʚʠʤʘʛʘʶʪʴ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʷʢ ʩʘʤʘ ʤʦʜʝʣʴ, ʪʘʢ ʽ ʧʦʜʘʣʴʰʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʦʪʨʠʤʘʥʥʷ ʦʮʽʥʦʢ. 

ʈʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʟʘ ʧʽʜʪʨʠʤʢʠ ʄʆʅ ʋʢʨʘʾʥʠ (ʜʝʨʞ. ʨʝʻʩʪʨʘʮ. ʥʦʤʝʨ 0115U000639) 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʂʠʨʤʘʥ ɺ.ʂ. ɺʝʢʪʦʨʥʘʷ ʤʦʜʝʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʠʪʝʣʷ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʧʦʜʭʦʜʳ ʢ ʝʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ.  
ʎʝʣʴ ʩʪʘʪʴʠ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʦʩʪʨʦʝʥʠʶ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ, ʝʝ ʦʙʦʩʥʦʚʘʥʠʶ ʠ ʦʧʠʩʘʥʠʶ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ. ʇʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʚʳʙʦʨʢʝ 

ʠʟ 190 ʨʝʩʧʦʥʜʝʥʪʦʚ ʨʘʟʥʦʛʦ ʩʪʘʞʘ ʨʘʙʦʪʳ ʠ ʢʘʪʝʛʦʨʠʡ, ʠʩʩʣʝʜʫʶʪʩʷ ʦʮʝʥʢʠ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʦʜʝʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʘʩʴ 

ʠʩʭʦʜʷ ʠʟ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤʥʳʭ ʢʦʥʮʝʧʮʠʡ ʠ ʧʦʜʭʦʜʦʚ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʇʨʠ 

ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʙʘʡʝʩʦʚʩʢʦʛʦ ʦʮʝʥʠʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʢʨʠʪʝʨʠʡ ʇʠʨʩʦʥʘ, ʢʘʢ ʢʨʠʪʝʨʠʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜʣʦʞʝʥʘ ʤʘʪʨʠʯʥʘʷ ʤʝʪʘʤʦʜʝʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ, ʦʪʨʘʞʘʶʱʘʷ ʦʩʥʦʚʥʳʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʣʠʥʠʠ ʠ 

ʫʨʦʚʥʠ ʩʣʦʞʥʦʩʪʠ. ʅʦʨʤʘʪʠʚʥʘʷ ʚʝʢʪʦʨʥʘʷ ʤʦʜʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʫʨʦʚʥʶ 

ʩʣʦʞʥʦʩʪʠ. ʂʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ï ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʠʧʦʚ ʟʘʜʘʯ. 

ɺʚʦʜʠʪʩʷ ʠʥʜʠʢʘʪʦʨ ʫʨʦʚʥʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ï ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʰʝʥʠʷ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʟʘʜʘʯʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʠʧʦʚ. ʇʦ ʥʘʰʠʤ ʦʮʝʥʢʘʤ ʤʦʜʘ ʠʥʜʠʢʘʪʦʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,4 

ʜʦ 0,6. ʇʨʦʮʝʥʪ ʫʯʠʪʝʣʝʡ ʩ ʚʳʩʦʢʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 15%, ʯʘʩʪʴ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʥʜʠʢʘʪʦʨʦʤ ʥʝ ʙʦʣʝʝ 0,4 ʦʢʦʣʦ 25% (ʯʘʩʪʴ ʠʟ ʥʠʭ ʩ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʝʡ). ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʛʠʧʦʪʝʟʘ ʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʥʘʙʨʘʥʥʳʭ ʙʘʣʣʦʚ ʠ ʢʘʪʝʛʦʨʠʝʡ ʨʝʩʧʦʥʜʝʥʪʘ ʥʝ 

ʧʦʜʪʚʝʨʜʠʣʘʩʴ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʮʝʥʠʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ ʨʝʛʠʦʥʘ, ʧʣʘʥʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʢʣʘʩʩʦʚ ʩ ʧʨʦʬʠʣʴʥʳʤ ʦʙʫʯʝʥʠʝʤ ʤʘʪʝʤʘʪʠʢʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʯʘʩʪʠ 

ʨʝʩʧʦʥʜʝʥʪʦʚ, ʩʧʨʘʚʠʚʰʠʭʩʷ ʩ ʟʘʜʘʯʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʠʧʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ. 

 ɺʳʚʦʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʤʝʨʝʥʠʷ ʠʥʜʠʢʘʪʦʨʘ ʫʨʦʚʥʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʴʶ ʦʢʘʟʘʣʠʩʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʠʤʳʤʠ, ʥʝ ʚʳʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʟʥʘʯʝʥʠʷ 

ʦʮʝʥʦʢ ʧʦʜʪʚʝʨʜʠʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʥʝʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʛʦʪʦʚʥʦʩʪʠ ʫʯʠʪʝʣʝʡ ʢ ʨʘʙʦʪʝ ʚ 

ʢʣʘʩʩʘʭ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʮʝʥʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ, ʷʚʣʷʶʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤʠ, ʪʨʝʙʫʶʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʢʘʢ ʩʘʤʘ ʤʦʜʝʣʴ, ʪʘʢ ʠ ʜʘʣʴʥʝʡʰʝʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʦʮʝʥʦʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʦʮʝʥʠʚʘʥʠʝ, ʙʘʡʝʩʦʚʩʢʠʝ 

ʤʝʪʦʜʳ, ʪʝʩʪʠʨʦʚʘʥʠʝ. 

 

Kirman V. K. A Vector Model of the Mathematical Competence of the Mathematics 

Teachers and Approaches to its Identification 

The aim of the article. The article deals with the construction of the conceptual model of the 

mathematical competence of the mathematics teachers, the validation of the model, and the 

description of the practical experience in the identification of the model elements. The data on a 

sample of 190 respondents with various lengths of employment and categories are presented and 

the estimates of the integral characteristics of the mathematical competence of the mathematics 

teachers are studied. 

The research methods. The model of the mathematical competence was constructed based on 

the key system concepts and approaches of the structural-logics analysis. The data were processed 

using Bayesian assessment methods and the Pearson criterion as the criterion of independence.  

The results of the study. A matrix metamodel of the mathematical competence of the 

mathematics teachers is proposed that reflects the basic content lines and levels of complexity. The 

normative vector model corresponds to a definite level of complexity. The vector components are 

probabilities of solving problems of the corresponding types. An indicator of the mathematical 

competence level, namely, the probability of solving an arbitrary problem of the corresponding 

complexity level under uniform distribution of the types, is introduced. In the estimation of the 

authors, the indicator mode lies within the range from 0.4 to 0.6. The percentage of the teachers 

with a high indicator does not exceed 15% and the portion of the respondents with an indicator of 

0.4 at most accounts for 25% with part of them being teachers of the highest category. However, 

the hypothesis about the independence of the points scored and the category of the respondent has 

not been confirmed. 

The practical significance of the study. The measurements made in this research allow one to 

qualitatively evaluate the mathematics teachers in the region and to plan the number of the classes 

with advanced study of mathematics. It is appropriate to use the statistical data on the respondents 

that managed to solve the problems of corresponding types when developing the curriculum for the 

upgrade training courses for teachers. 
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 Conclusions and prospects of further studies. The measurements of the indicator of the 

mathematical competence level performed according to the proposed model have proven to be 

technologically viable; they do not provoke any negative reaction from the respondents; and the 

estimates have confirmed the trend towards a low degree of teachersô willingness to work in the 

subject-oriented classes. However, the estimates obtained in this work are not sufficiently accurate 

and, like both the model itself and the statistical methods for further validation of the estimates, 

require improving. 

Key words: mathematical competence, assessment, Bayesian methods, testing. 
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ʂʆʅʊɽʅʊ-ɸʅɸʃɯɿ ʉʋʊʅɯʉʅʆɻʆ ɿʄɯʉʊʋ ʇʆʅʗʊʊʗ 

çʅɽʇɽʈɽʈɺʅɸ ʆʉɺɯʊɸè ʗʂ ɿɸʉɯɹ ʇʈɽɼʉʊɸɺʃɽʅʅʗ ʇʆʅʗʊʊʗ çʉʀʉʊɽʄɸ 

ʅɽʇɽʈɽʈɺʅʆɰ ʆʉɺɯʊʀè 

 

ɺʠʢʣʘʜ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ ʩʪʘʪʪʽ ʟʜʽʡʩʥʝʥʦ ʥʘ ʦʩʥʦʚʽ ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟʫ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʫ ʷʢʠʭ ʨʦʟʛʣʷʥʫʪʦ ʧʝʚʥʽ ʘʩʧʝʢʪʠ ʧʨʦʙʣʝʤʠ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ. ɿʦʢʨʝʤʘ ʮʝ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ, ʤʝʪʘ ʾʾ ʟʜʽʡʩʥʝʥʥʷ, ʧʦʛʣʷʜʠ ʥʘ ʧʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ 

ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ. ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʩʣʫʛʫʚʘʚ ʚʠʦʢʨʝʤʣʝʥʥʶ ʩʤʠʩʣʦʚʠʭ ʦʜʠʥʠʮʴ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʟʥʘʯʫʱʽ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʫʪʽ ʧʦʥʷʪʪʷ çʩʠʩʪʝʤʘ 

ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠè. 

ʅʝʧʝʨʝʨʚʥʫ ʦʩʚʽʪʫ ʨʦʟʛʣʷʥʫʪʦ: ʷʢ ʧʨʦʚʽʜʥʠʡ ʯʠʥʥʠʢ ʩʦʮʽʘʣʴʥʦʛʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ; ʷʢ ʧʨʦʮʝʩ, ʱʦ ʦʭʦʧʣʶʻ ʚʩʝ ʞʠʪʪʷ ʣʶʜʠʥʠ; ʷʢ ʩʢʣʘʜʥʝ ʫʪʚʦʨʝʥʥʷ, 

ʩʫʪʥʽʩʪʴ ʷʢʦʛʦ ʧʝʨʝʜʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʣʝʢʩʝʤ, ʷʢ: çʦʩʚʽʪʘ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷè, 

çʥʝʧʝʨʝʨʚʥʘ ʧʨʦʬʝʩʽʡʥʘ (ʬʘʭʦʚʘ) ʦʩʚʽʪʘè, çʥʝʧʝʨʝʨʚʥʘ ʧʝʜʘʛʦʛʽʯʥʘ ʦʩʚʽʪʘè. 

ʈʦʟʛʣʷʜ ʩʫʪʥʽʩʥʦʛʦ ʟʤʽʩʪʫ ʧʦʥʷʪʪʷ çʩʠʩʪʝʤʘ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠè ʩʧʨʷʤʦʚʘʥʦ ʥʘ 

ʨʦʟʢʨʠʪʪʷ ʜʚʦʭ ʧʽʜʭʦʜʽʚ ʪʨʘʢʪʫʚʘʥʥʷ ʩʫʪʽ ʟʘʟʥʘʯʝʥʦʛʦ ʧʦʥʷʪʪʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʫʢʦʚʠʭ 

ʧʦʛʣʷʜʽʚ ʧʨʦʚʽʜʥʠʭ ʫʯʝʥʠʭ ʋʢʨʘʾʥʠ ʱʦʜʦ ʤʝʪʠ ʷʢ ʩʠʩʪʝʤʦʪʚʽʨʥʦʛʦ ʯʠʥʥʠʢʘ ʨʝʘʣʽʟʘʮʽʾ 

ʩʠʩʪʝʤʠ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ, ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʟʘʢʦʥʦʜʘʚʯʦ-ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ, ʚʝʨʪʠʢʘʣʴʥʦʾ ʪʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʽʜʥʝʩʝʥʥʷ ʜʦ ʩʫʙô̒ ʢʪ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʩʢʣʘʜʥʠʢʽʚ ʩʠʩʪʝʤʠ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʜʠʪʷʯʦ-ʁ ʥʘʮʴʢʦʾ ʦʩʚʽʪʠ ʪʘ ʦʩʚʽʪʠ ʜʦʨʦʩʣʠʭ, ʘ ʜʦ 

ʟʘʩʦʙʦʚʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ï ʬʦʨʤʘʣʴʥʦʾ, ʽʥʬʦʨʤʘʣʴʥʦʾ ʪʘ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʝʧʝʨʝʨʚʥʘ ʦʩʚʽʪʘ, ʩʠʩʪʝʤʘ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ, ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʦʥʷʪʪʷ çʩʠʩʪʝʤʘ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠè ʜʦʚʦʣʽ ʯʘʩʪʦ ʬʽʢʩʫʻʪʴʩʷ 

ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʟ ʧʨʦʙʣʝʤʠ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ. ɺʠʢʣʘʜʘʶʯʠ ʚʣʘʩʥʽ ʤʽʨʢʫʚʘʥʥʷ, ʮʠʤ 

ʪʝʨʤʽʥʦʤ ʧʦʩʣʫʛʦʚʫʶʪʴʩʷ ʧʨʦʚʽʜʥʽ ʥʘʫʢʦʚʮʽ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʊ. ɼʝʩʷʪʦʚ, ɯ. ɿʷʟʶʥ, 

ʃ. ʃʫʢôʷʥʦʚʘ, ʆ. ʆʛʽʻʥʢʦ, ʃ. ʉʽʛʘʻʚʘ, ʉ. ʉʠʩʦʻʚʘ, ʄ. ʉʦʣʜʘʪʝʥʢʦ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ ʟʘʩʚʽʜʯʠʚ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʫ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʫʪʥʽʩʥʦʛʦ ʟʤʽʩʪʫ 

ʧʦʥʷʪʪʷ çʩʠʩʪʝʤʘ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠè ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʙ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟʫ ʷʢ 

ʟʘʩʦʙʫ ʪʘ ʨʦʟʛʦʨʪʘʣʦʩʷ ʙ ʫ ʢʦʥʪʝʢʩʪʽ ʩʫʪʥʽʩʥʦʛʦ ʟʤʽʩʪʫ ʧʦʥʷʪʪʷ çʥʝʧʝʨʝʨʚʥʘ ʦʩʚʽʪʘè. 

ɿʘ ʂ. ʂʣʠʤʦʚʦʶ [2], ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟ (ʘʥʛʣ. ʩontens ï çʟʤʽʩʪè ï ʪʝʨʤʽʥ ʜʦʩʣʽʚʥʦ 

ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʷʢ çʘʥʘʣʽʟ ʟʤʽʩʪʫè) ʻ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʷʢʽʩʥʦʛʦ ʽ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ 

ʪʝʢʩʪʽʚ. ʅʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʥʽʤʝʮʴʢʠʤ ʩʦʮʽʦʣʦʛʦʤ 

ʄ. ɺʝʙʝʨʦʤ ʟ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʚʽʪʣʝʥʥʷ ʫ ʧʨʝʩʽ ʧʦʣʽʪʠʯʥʠʭ ʧʦʜʽʡ. ʋ 30-40-ʭ ʨʦʢʘʭ ʮʝʡ 

ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʜʦʩʣʽʜʥʠʢ ɻ. ʃʘʩʫʝʣ. ʅʘʧʨʠʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ ʢʦʥʪʝʥʪ-

ʘʥʘʣʽʟ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʤʝʜʽʘ-ʪʝʢʩʪʽʚ ʥʘ ʧʨʝʜʤʝʪ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʚʠʢʣʘʜʦʢ ʪʘ ʚʧʣʠʚʫ ʾʭ ʟʤʽʩʪʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʥʘ ʩʚʽʜʦʤʽʩʪʴ ʨʝʮʠʧʽʻʥʪʽʚ. 
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ɸ. ʌʝʜʦʨʯʫʢ ʪʘ ʅ. ʊʘʥʘʪʘʨ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʚ ʩʴʦʛʦʜʥʽʰʥʴʦʤʫ ʚʠʤʽʨʽ ʪʨʘʜʠʮʽʡʥʝ 

çʧʦʣʽʪʠʯʥʝè ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟʫ ʜʦʧʦʚʥʠʣʦʩʷ ʥʝʦʙʤʝʞʝʥʠʤ ʧʝʨʝʣʽʢʦʤ ʨʫʙʨʠʢ ʽ 

ʪʝʤ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʚʠʨʦʙʥʠʯʫ ʽ ʩʦʮʽʘʣʴʥʫ ʩʬʝʨʠ, ʙʽʟʥʝʩ ʽ ʬʽʥʘʥʩʠ, ʢʫʣʴʪʫʨʫ ʽ ʥʘʫʢʫ. ɼʦʜʘʤʦ, 

ʱʦ ʫ ʩʣʦʚʥʠʢʦʚʦʤʫ ʜʞʝʨʝʣʽ www. slovnyk.net ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟ ʧʦʪʣʫʤʘʯʝʥʦ ʪʘʢʠʤ ʯʠʥʦʤ: 

ç1. ʊʝʨʤʽʥ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʨʷʜʫ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʤʦʚʥʠʭ ʘʢʪʽʚ, ʧʦʚʽʜʦʤʣʝʥʴ ʘʙʦ ʜʦʢʫʤʝʥʪʽʚ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʽʜʝʡ, ʝʤʦʮʽʡ ʪʘ ʽʥ. 2. ʄʝʪʦʜ ʥʘʫʢʦʚʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʢʩʪʽʚ ʪʘ ʽʥʰʠʭ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾè. 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʢʩʪʽʚ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ ʜʦʩʣʽʜʥʠʢʽʚ ʬʝʥʦʤʝʥʫ çʥʝʧʝʨʝʨʚʥʘ ʦʩʚʽʪʘè ʪʘ ʚʠʦʢʨʝʤʣʝʥʥʷ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʟʥʘʯʫʱʠʭ 

ʘʩʧʝʢʪʽʚ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʦʣʷ ʧʦʥʷʪʪʷ çʩʠʩʪʝʤʘ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠè. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʫʪʥʽʩʥʦʛʦ ʟʤʽʩʪʫ ʧʦʥʷʪʪʷ çʥʝʧʝʨʝʨʚʥʘ 

ʦʩʚʽʪʘè ʩʧʨʷʤʫʻʤʦ ʥʘ ʚʠʷʚʣʝʥʥʷ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʷʢʠʤ 

ʟʘʩʚʽʜʯʫʻʪʴʩʷ, ʧʦ-ʧʝʨʰʝ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ; ʧʦ-ʜʨʫʛʝ, ʤʝʪʘ ʾʾ 

ʟʜʽʡʩʥʝʥʥʷ; ʧʦ-ʪʨʝʪʻ, ʧʦʛʣʷʜʠ ʥʘ ʧʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ. 

ɸʥʘʣʽʟ ʧʨʘʮʴ ʃ. ʃʫʢôʷʥʦʚʦʾ, ʃ. ʉʽʛʘʻʚʦʾ, ʉ. ʉʠʩʦʻʚʦʾ ʧʝʨʝʢʦʥʣʠʚʦ ʜʦʚʦʜʠʪʴ, ʱʦ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʷʢ ʦʩʚʽʪʠ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʞʠʪʪʷ ʟʫʤʦʚʣʝʥʘ ʚʩʽʤ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʽ ʩʫʩʧʽʣʴʥʠʤ ʨʦʟʚʠʪʢʦʤ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʛʣʦʙʘʣʽʟʘʮʽʡʥʠʭ 

ʪʘ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʠʤʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʯʘʩʥʠʡ ʮʠʚʽʣʽʟʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ. 

ʋ ʪʨʘʢʪʫʚʘʥʥʽ ɯ. ɿʷʟʶʥʘ ʩʤʠʩʣʦʤ ʽ ʤʝʪʦʶ ʙʫʜʴ-ʷʢʦʾ ʦʩʚʽʪʠ ʻ ʃʶʜʠʥʘ ʚ ʧʦʩʪʽʡʥʦʤʫ 

(ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ) ʨʦʟʚʠʪʢʫ, ʘ ʢʽʥʮʝʚʠʤ ʧʽʜʩʫʤʢʦʤ ʦʩʚʽʪʠ ʻ ʚʥʫʪʨʽʰʥʽʡ ʩʪʘʥ ʣʶʜʠʥʠ ʥʘ ʨʽʚʥʽ 

ʧʦʪʨʝʙʠ ʧʽʟʥʘʚʘʪʠ ʥʦʚʝ, ʟʜʦʙʫʚʘʪʠ ʟʥʘʥʥʷ, ʚʠʨʦʙʣʷʪʠ ʤʘʪʝʨʽʘʣʴʥʽ ʽ ʜʫʭʦʚʥʽ ʮʽʥʥʦʩʪʽ, 

ʜʦʧʦʤʘʛʘʪʠ ʙʣʠʞʥʴʦʤʫ, ʙʫʪʠ ʜʦʙʨʦʪʚʦʨʮʝʤ. 

ʅʘ ʧʝʨʝʢʦʥʘʥʥʷ ɻ. ʂʫʟʥʝʮʦʚʘ, ʊ. ʂʘʣʶʞʥʦʾ [3, ʩ. 76], ʩʫʯʘʩʥʘ ʥʝʧʝʨʝʨʚʥʘ ʦʩʚʽʪʘ ʷʢ 

ʦʩʚʽʪʘ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ ʤʘʻ ʜʽʷʪʠ ʷʢ ʻʜʠʥʠʡ ʢʦʤʧʣʝʢʩ ʥʘ ʦʩʥʦʚʽ ʩʫʙʦʨʜʠʥʘʮʽʾ ʚʩʽʭ ʣʘʥʦʢ 

ʦʩʚʽʪʠ, ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʾʾ ʫʩʪʘʥʦʚ, ʢʦʤʧʣʝʢʩ, ʷʢʠʡ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʥʘʜʘʻ 

ʢʦʞʥʽʡ ʣʶʜʠʥʽ ʤʦʞʣʠʚʽʩʪʴ ʜʦʣʫʯʘʪʠʩʷ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʙʫʜʴ-̫ ʢʦʤʫ ʝʪʘʧʽ ʾʾ ʞʠʪʪʷ. 

ʎʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʥʘʩʪʫʧʥʽʩʪʶ ʚʩʽʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʥʘ 

ʦʩʥʦʚʽ ʜʦʪʨʠʤʘʥʥʷ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. 

ɿʘʟʥʘʯʝʥʝ ʚʠʱʝ ʟʥʘʭʦʜʠʪʴ ʨʦʟʛʦʨʪʘʥʥʷ ʚ ʤʽʨʢʫʚʘʥʥʷʭ: 

 ʂ. ʋʰʠʥʩʴʢʦʛʦ, ʥʘ ʧʝʨʝʢʦʥʘʥʥʷ ʷʢʦʛʦ, çʚʘʞʣʠʚʦ ʧʝʨʝʜʘʪʠ ʫʯʥʝʚʽ ʥʝ ʪʽʣʴʢʠ ʪʽ ʯʠ ʽʥʰʽ 

ʟʥʘʥʥʷ, ʘ ʡ ʨʦʟʚʠʚʘʪʠ ʚ ʥʴʦʤʫ ʙʘʞʘʥʥʷ ʽ ʟʜʘʪʥʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ, ʙʝʟ ʫʯʠʪʝʣʷ, ʟʜʦʙʫʚʘʪʠ ʥʦʚʽ 

ʟʥʘʥʥʷ. ʎʷ ʟʜʘʪʥʽʩʪʴ ʧʦʚʠʥʥʘ ʣʠʰʠʪʠʩʷ ʟ ʫʯʥʝʤ ʽ ʪʦʜʽ, ʢʦʣʠ ʚʯʠʪʝʣʴ ʡʦʛʦ ʟʘʣʠʰʠʪʴ, ʚʦʥʘ ʤʘʻ 

ʜʘʪʠ ʫʯʥʝʚʽ ʟʘʩʽʙ çʚʠʪʷʛʘʪʠè ʢʦʨʠʩʥʽ ʟʥʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʟ ʢʥʠʞʦʢ, ʘ ʡ ʟ ʧʨʝʜʤʝʪʽʚ, ʱʦ ʡʦʛʦ 

ʦʪʦʯʫʶʪʴ, ʟ ʞʠʪʪʻʚʠʭ ʧʦʜʽʡ, ʟ ʽʩʪʦʨʽʾ ʡʦʛʦ ʚʣʘʩʥʦʾ ʜʫʰʽ. ɺʦʣʦʜʽʶʯʠ ʪʘʢʦʶ ʨʦʟʫʤʦʚʦʶ ʩʠʣʦʶ, 

ʱʦ ʚʽʜʫʩʶʜʠ çʚʠʪʷʛʘʻè ʢʦʨʠʩʥʫ çʾ ʞʫè, ʣʶʜʠʥʘ ʙʫʜʝ ʫʯʠʪʠʩʷ ʚʩʝ ʞʠʪʪʷ, ʱʦ, ʟʚʠʯʘʡʥʦ, ʽ 

ʩʪʘʥʦʚʠʪʴ ʦʜʥʝ ʟ ʥʘʡʛʦʣʦʚʥʽʰʠʭ ʟʘʚʜʘʥʴ ʫʩʷʢʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʯʝʥʥʷè [7, ʩ. 65]. 

 ɺ. ʂʨʝʤʝʥʷ, ʷʢʠʡ ʢʦʥʩʪʘʪʫʻ, ʱʦ çʩʪʚʦʨʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʤʝʪʦʜʠʯʥʠʭ ʪʘ 

ʬʽʥʘʥʩʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʟʜʦʙʫʪʪʷ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʻ ʧʨʘʢʪʠʯʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ 

ʢʦʥʩʪʠʪʫʮʽʡʥʦʛʦ ʧʨʘʚʘ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ ʥʘ ʦʩʚʽʪʫ, ʩʧʨʠʷʻ ʚʽʣʴʥʦʤʫ ʚʠʙʦʨʫ ʧʨʦʬʝʩʽʾ, 

ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʛʥʫʯʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʦʩʦʙʠ ʥʘ ʟʤʽʥʠ ʧʦʧʠʪʫ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽè [5, ʩ. 128]. 

 ʃ. ʃʫʢô̫ ʥʦʚʦʾ, ʷʢʘ ʚʙʘʯʘʻ çʬʽʣʦʩʦʬʩʴʢʦ-ʧʝʜʘʛʦʛʽʯʥʫ ʽʜʝʶ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʚ 

ʫʦʩʦʙʣʝʥʥʽ ʧʦʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʟʤʽʩʪʦʚʠʭ ʮʽʣʝʩʧʨʷʤʫʚʘʥʴ. ʇʦ-ʧʝʨʰʝ, ʮʝ ʧʨʦʣʦʥʛʦʚʘʥʝ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʟʘʩʚʦʻʥʥʷ ʦʩʦʙʠʩʪʽʩʪʶ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ ʜʦʩʚʽʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʩʽʭ 

ʣʘʥʦʢ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ; ʧʦ-ʜʨʫʛʝ, ʮʝ ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʯʠʥʥʦʾ ʩʠʩʪʝʤʠ 

ʦʩʚʽʪʠ, ʦʩʚʽʪʥʴʦʾ ʧʦʣʽʪʠʢʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʥʘʚʯʘʥʥʷ ʣʶʜʠʥʠ ʚʧʨʦʜʦʚʞ 

ʫʩʴʦʛʦ ʾʾ ʞʠʪʪʷ; ʧʦ-ʪʨʝʪʻ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʦʛʽʯʥʦʛʦ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʽ ʥʘʩʪʫʧʥʦʩʪʽ ʨʽʟʥʠʭ ʣʘʥʦʢ 

ʦʩʚʽʪʠ. ʆʩʦʙʣʠʚʠʡ ʘʢʮʝʥʪ ʚ ʦʩʚʽʪʽ ʜʦʨʦʩʣʠʭ ʟʨʦʙʣʝʥʦ ʥʘ ʧʽʜʚʠʱʝʥʥʽ ʢʚʘʣʽʬʽʢʘʮʽʾ, 

ʧʝʨʝʧʽʜʛʦʪʦʚʮʽ ʫ ʧʨʦʮʝʩʽ ʟʤʽʥʠ ʧʨʦʬʝʩʽʾ, ʦʩʚʽʪʽ ʫ ʧʨʦʮʝʩʽ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʩʦʮʽʘʣʴʥʠʭ ʫʤʦʚ, 

ʪʦʙʪʦ ʧʨʦʮʝʩʘʭ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʙʘʟʦʚʦʾ ʦʩʚʽʪʠè [4, ʩ. 76]. 

 ʉ. ʉʠʩʦʻʚʦʾ, ʧʨʦ ʪʝ, ʱʦ ʥʝʧʝʨʝʨʚʥʘ ʦʩʚʽʪʘ ʧʦʚô̫ ʟʘʥʘ ʟ ʧʽʟʥʘʥʥʷʤ ʣʶʜʠʥʦʶ ʩʝʙʝ, ʩʚʦʾʭ 

ʽʥʪʝʨʝʩʽʚ, ʟʜʽʙʥʦʩʪʝʡ, ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʚʩʽ ʣʘʥʢʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʜʦʰʢʽʣʴʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, 

ʩʝʨʝʜʥʴʦʾ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ, ʚʠʱʦʾ ʰʢʦʣʠ, ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ (ʧʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ, 

ʚʠʱʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ, ʩʠʩʪʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ), ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ. 
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