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ʄʝʪʦʜʠʯʥʠʡ ʧʦʰʫʢ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ: ʟʙ. ʥʘʫʢ. ʧʨʘʮʴ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ɯɯ 

ɺʩʝʫʢʨ. ʜʠʩʪʘʥʮ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ., 18 ʞʦʚʪʥʷ 2018 ʨ. / ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ 

ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ. ï ɺʽʥʥʠʮʷ, 2018 ï221ʩ. 

 

ʆʨʛʘʥʽʟʘʮʽʡʥʠʡ ʢʦʤʽʪʝʪ 

ʂʦʣʦʤʽʻʮʴ ɸ.ʄ. ï ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ɺʽʥʥʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʜʦʢʪʦʨ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ï ʛʦʣʦʚʘ ʦʨʛʢʦʤʽʪʝʪʫ; 

ʄʠʭʘʡʣʝʥʢʦ ʃ. ʌ. ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ï ʟʘʩʪʫʧʥʠʢ 

ʛʦʣʦʚʠ ʦʨʛʢʦʤʽʪʝʪʫ; 

ʊʶʪʶʥ ʃ.ɸ. ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʩʪʫʧʥʠʢ ʜʝʢʘʥʘ 

ʬʘʢʫʣʴʪʝʪʫ ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ ʟ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ɺʽʥʥʠʮʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ ï 

ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʠ ʦʨʛʢʦʤʽʪʝʪʫ; 

ʄʘʪʷʰ ʆ. ɯ. ï ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 

ɺʽʥʥʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʫʥʽʚʝʨʩʠʪʝʪʫ; 

ɺʦʻʚʦʜʘ ɸ. ʃ. ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ; 

ʂʘʣʘʰʥʽʢʦʚ ɯ. ɺ. ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ; 

ʂʦʥʦʰʝʚʩʴʢʠʡ ʆ. ʃ. ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ; 

ʅʘʢʦʥʝʯʥʘ ʃ. ʁ. ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ; 

ʇʘʥʘʩʝʥʢʦ ʆ.ɹ. ï ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ; 

ɹʘʯʠʥʩʴʢʘ ʈ. ʉ. ï ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ɺɼʇʋ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ; 

ʊʶʪʶʥʥʠʢ ɼ. ʆ. ï ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ɺɼʇʋ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ; 

ʂʘʪʝʨʠʥʶʢ ɻ. ɼ. ï ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ɺɼʇʋ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ; 

ʇʽʜʣʽʩʥʠʯʘ ʅ. ɻ. ï ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ɺɼʇʋ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ; 

ʄʝʨʽʥʛʝʨ ɺ. ɺ. ï ʩʪʘʨʰʠʡ ʣʘʙʦʨʘʥʪ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʽ ʤʝʪʦʜʠʢʠ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ɺɼʇʋ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ. 

 

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʘʚʪʝʥʪʠʯʥʽʩʪʴ ʮʠʪʘʪ, ʧʨʘʚʠʣʴʥʽʩʪʴ ʬʘʢʪʽʚ ʽ 

ʧʦʩʠʣʘʥʴ ʥʝʩʫʪʴ ʘʚʪʦʨʠ ʩʪʘʪʝʡ.  

 

 

É ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ  

Éɸʚʪʦʨʠ ʩʪʘʪʝʡ  
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ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʫ ʩʫʯʘʩʥʽʡ ʦʩʚʽʪʽ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʫʯʠʪʝʣʷʤʠ 

ʟʘʚʜʘʥʥʷ ʷʢʽʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʷ. ʅʘ ʥʘʰʫ 

ʜʫʤʢʫ ʦʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ ʮʴʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʢʨʠʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʪʝʩʪʠ. 

ɺʟʘʛʘʣʽ ʢʨʠʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʪʝʩʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʠʧʘʜʢʫ ʜʝ ʧʨʠ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʾʭ ʚʠʢʦʥʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ çʚʽʜʥʦʩʥʠʡ ʩʪʘʪʫʩè ʫʯʥʷ ʧʦ ʨʽʚʥʶ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʭ ʜʦʩʷʛʥʝʥʴ ʚ ʤʝʞʘʭ ʜʝʷʢʦʾ ʛʨʫʧʠ, ʘ ʡʦʛʦ çʘʙʩʦʣʶʪʥʠʡ 

ʩʪʘʪʫʩè, ʪʦʙʪʦ ʧʦʢʘʟʥʠʢ ʫʩʧʽʰʥʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʢʦʪʨʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʷʢʘ ʯʘʩʪʠʥʘ ʫʯʙʦʚʦʾ ʧʨʦʛʨʘʤʠ ʘʙʦ ʞ, ʷʢʽ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʟʥʘʥʴ, 

ʥʘʚʠʯʦʢ ʽ ʚʤʽʥʴ ʟʘʩʚʦʻʥʽ ʚ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʜʠʜʘʢʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. ɯʥʰʠʤʠ 

ʩʣʦʚʘʤʠ, ʟʘ ʪʦʯʢʫ ʚʽʜʣʽʢʫ ʫ ʚʠʟʥʘʯʝʥʥʽ ʫʩʧʽʰʥʦʩʪʽ ʚ ʪʘʢʠʭ ʪʝʩʪʘʭ ʧʨʠʡʤʘʻʪʴʩʷ 

ʥʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʚʩʽʤʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʫʯʥʷʤʠ, ʷʢʘ 

ʩʪʚʦʨʶʻ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ, ʘ ʢʦʥʢʨʝʪʥʘ ʦʙʣʘʩʪʴ ʟʤʽʩʪʫ ʫʯʙʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʟʘʚʜʘʥʴ ʜʣʷ ʢʨʠʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʝʩʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʤʘʪʝʨʽʘʣ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ï ʟ ʥʴʦʛʦ ʚʽʜʙʠʨʘʶʪʴʩʷ ʥʘʚʯʘʣʴʥʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ 

ʚ̔ ʜʧʦʚʽʜʘʶʪʴ ʚʠʟʥʘʯʝʥʠʤ ʚʠʤʦʛʘʤ, ʟʦʢʨʝʤʘ: ʟʘʚʜʘʥʥʷ ʧʦʚʠʥʥʽ ʨʝʧʨʝʟʝʥʪʫʚʘʪʠ 

ʚʥʫʪʨʽʰʥʶ ʟʘʚʝʨʰʝʥʫ ʦʙʣʘʩʪʴ ʫʯʙʦʚʦʛʦ ʧʨʝʜʤʝʪʘ; ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚʦʥʠ ʤʦʛʣʠ 

ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʣʦʛʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʫʤʦʚʠʭ ʜʽʡ, ʷʢʘ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ; ʟʘʚʜʘʥʥʷ ʧʦʚʠʥʥʦ ʩʧʨʠʷʪʠ ʚʩʪʘʥʦʚʣʝʥʥʶ ʟʚôʷʟʢʽʚ ʽ 
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ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʱʦ ʙʫʣʠ ʟʘʩʚʦʻʥʽ ʨʘʥʽʰʝ. ʊʘʢʽ ʟʘʚʜʘʥʥʷ 

ʥʘʟʠʚʘʶʪʴ ʢʣʶʯʦʚʠʤʠ. 

ʆʧʘʥʫʚʘʥʥʷ ʟʤʽʩʪʦʤ ʢʣʶʯʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʚʠʩʪʫʧʘʻ ʫ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʾʚ 

ʨʦʟʫʤʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʫʯʥʷ ʚ ʪʽʡ ʩʧʝʮʠʬʽʯʥʽʡ ʦʙʣʘʩʪʽ, ʜʦ ʷʢʦʾ ʥʘʣʝʞʠʪʴ ʮʝ 

ʟʘʚʜʘʥʥʷ; ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʪʠʤ ʚʠʱʝ, ʯʠʤ ʧʦʚʥʽʰʝ ʦʚʦʣʦʜʽʚ ʫʯʝʥʴ ʡʦʛʦ ʟʤʽʩʪʦʤ. 

ʉʢʣʘʣʦʩʴ ʜʚʘ ʚʠʜʠ ʢʨʠʪʝʨʽʾʚ. ʇʝʨʰʠʡ ʚʠʜ ʢʨʠʪʝʨʽʾʚ ï ʷʢ ʧʦʢʘʟʥʠʢ ʫʯʙʦʚʠʭ 

ʜʦʩʷʛʥʝʥʴ. ɺʽʥ ʫʟʘʛʘʣʴʥʶʻ ʢʣʶʯʦʚʽ ʟʘʚʜʘʥʥʷ ʟ ʪʠʭ ʨʦʟʜʽʣʽʚ ʫʯʙʦʚʠʭ ʧʨʦʛʨʘʤ, 

ʢʦʪʨʽ ʚʞʝ ʟʘʚʝʨʰʝʥʽ ʥʘʚʯʘʥʥʷʤ. ʇʦʨʽʚʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʽ ʢʨʠʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤ ʪʝʩʪʦʤ, ʽʟ ʚʠʟʥʘʯʝʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʂʈʀʊɽʈɯɭʄ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʨʽʚʝʥʴ ʨʦʟʫʤʦʚʦʛʦ ʨʦʟʚʠʪʢʫ 

ʦʢʨʝʤʦʛʦ ʫʯʥʷ ʘʙʦ ʞ ʛʨʫʧʠ ʫʯʥʽʚ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʮʝʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʽʻʾ ʩʧʝʮʠʬʽʯʥʦʾ ʦʙʣʘʩʪʽ, ʢʦʪʨʫ ʧʨʝʜʩʪʘʚʣʷʻ ʢʨʠʪʝʨʽʡ. ɼʨʫʛʠʡ 

ʚʠʜ ʢʨʠʪʝʨʽʾʚ ï ʷʢ ʧʦʢʘʟʥʠʢ ʣʦʛʽʢʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʫʯʥʷ ʜʦ 

ʚʠʢʦʥʘʥʥʷ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ. ʂʨʠʪʝʨʽʡ ʮʴʦʛʦ ʚʠʜʫ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʚʩʪʘʥʦʚʠʪʠ, ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʫʤʦʚʠʡ ʨʦʟʚʠʪʦʢ ʫʯʥʷ ʚʠʤʦʛʘʤ, ʷʢʽ ʧʨʝʜôʷʚʣʷʻ ʜʦ 

ʥʴʦʛʦ ʥʦʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʤʘʪʝʨʽʘʣ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʢʨʠʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤ ʪʝʩʪʦʤ ʧʨʠ ʾʭ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʈʀʊɽʈɯɭʄ ʜʘʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʯʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʤʠʩʣʝʥʥʽ ʫʯʥʷ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʩʚʦʻʥʥʷ 

ʥʦʚʠʭ ʨʦʟʜʽʣʽʚ ʧʨʦʛʨʘʤʠ ʨʦʟʫʤʦʚʽ ʜʽʾ, ʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ, ʯʠ ʤʦʞʝ ʚʽʥ ʫʧʝʚʥʝʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʦʚʠʭ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ. ʇʨʠ ʘʥʘʣʽʟʦʚʽ ʮʽʻʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʦʪʨʽʙʥʦ ʨʘʭʫʚʘʪʠʩʷ ʟ ʪʠʤ, ʱʦ ʨʽʚʝʥʴ ʨʦʟʫʤʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ 

ʤʦʞʝ ʚʠʷʚʠʪʠ ʥʝʜʦʣʽʢʠ ʣʦʛʽʢʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʠʭ ʨʦʟʜʽʣʽʚ ʫʯʙʦʚʦʾ 

ʧʨʦʛʨʘʤʠ, ʢʦʪʨʽ ʚʞʝ ʚʠʚʯʝʥʽ ʽ ʧʦʚʠʥʥʽ ʙ ʙʫʣʠ ʧʽʜʛʦʪʫʚʘʪʠ ʫʯʥʽʚ ʜʦ ʩʧʨʠʡʥʷʪʪʷ ʡ 

ʟʘʩʚʦʻʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʢʨʝʤʠʭ ʫʯʥʽʚ ʦʪʨʠʤʘʥʘ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʩʪʽʚ 

ʽʥʬʦʨʤʘʮʽʷ ʧʽʩʣʷ ʾʾ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʧʨʦʛʘʣʠʥʠ ʡ 

ʥʝʜʦʣʽʢʠ ʚ ʾʭ ʨʦʟʫʤʦʚʦʤʫ ʨʦʟʚʠʪʢʫ ʽ ʧʦʙʫʜʫʚʘʪʠ ʩʠʩʪʝʤʫ ʢʦʨʝʢʮʽʡʥʠʭ ʟʘʥʷʪʴ, 

ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʂʈʀʊɽʈɯʖ. 

ʇʨʘʢʪʠʢʘ ʨʦʟʨʦʙʢʠ ʢʨʠʪʝʨʽʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʩʪʽʚ ʤʘʻ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ 

ʢʣʶʯʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʷʢʽ ʫ ʩʚʦʶ ʯʝʨʛʫ ʩʧʠʨʘʪʠʤʫʪʴʩʷ ʥʘ 
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ʜʝʨʞʘʚʥʠʡ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʩʪʘʥʜʘʨʪ, ʷʢ ʚʠʟʥʘʯʝʥʫ ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ, 

ʚʤʽʥʴ, ʩʧʝʮʠʬʽʯʥʠʭ ʦʧʝʨʘʮʽʡ.  

ʂʦʥʩʪʨʫʶʶʯʠ ʢʨʠʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʪʝʩʪ, ʘʚʪʦʨ ʟʘʚʞʜʠ ʚʠʭʦʜʠʪʴ ʽʟ 

ʪʦʛʦ, ʱʦ ʧʨʦʧʦʥʦʚʘʥʝ ʚ ʪʝʩʪʽ ʟʘʚʜʘʥʥʷ ʻ ʢʣʶʯʦʚʠʤ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʝʤʠ 

ʩʴʦʤʦʛʦ ʢʣʘʩʫ çʈʽʚʥʷʥʥʷè, ʢʣʶʯʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʚʤʽʥʥʷ ʤʦʜʝʣʶʚʘʪʠ çʨʝʘʣʴʥʽè 

ʩʠʪʫʘʮʽʾ ʚʤʽʱʝʥʥʽ ʫ ʬʘʙʫʣʠ ʟʘʜʘʯ, ʫ ʬʦʨʤʽ ʨʽʚʥʷʥʴ, ʪʘ ʨʦʟʚôʷʟʫʚʘʪʠ ʦʩʪʘʥʥʽ. 

ɻʦʪʫʶʯʠ ʩʧʝʮʠʬʽʢʘʮʽʶ ʪʝʩʪʫ (ʦʧʠʩʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʥʘ ʷʢʽ ʜʘʥʠʡ ʪʝʩʪ 

ʟʦʨʽʻʥʪʦʚʘʥʦ), ʧʝʨʰ ʟʘ ʚʩʝ, ʧʦʪʨʽʙʥʦ ʨʦʟʢʨʠʪʠ ʢʨʠʪʝʨʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʤʽʩʪʫ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʝʩʪʫ, ʨʦʟʨʦʙʣʝʥʦʛʦ ʥʘ ʤʘʪʝʤʘʪʠʯʥʦʤʫ 

ʤʘʪʝʨʽʘʣʽ ʪʝʤʠ çʈʽʚʥʷʥʥʷè, ʧʦʪʨʽʙʥʦ ʪʽʩʥʦ ʧʦʚôʷʟʘʪʠ ʩʧʝʮʠʬʽʢʫ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʟ ʘʢʪʫʘʣʽʟʘʮʽʻʶ ʨʦʟʫʤʦʚʠʭ ʜʽʡ, ʬʦʨʤʫʚʘʥʥʷʤ ʧʨʠʡʦʤʽʚ ʨʦʟʫʤʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ, ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʫʤʦʚʘ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʪʝʤʠ çʈʽʚʥʷʥʥʷè ʚ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʦʪʨʽʙʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʩʫʪʪʻʚʠʤ ʫ ʨʦʟʚôʷʟʘʥʥʽ ʨʷʜʫ ʟʘʜʘʯ ʜʘʥʦʛʦ 

ʚʠʜʫ ʻ ʧʦʙʫʜʦʚʘ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʤʦʜʝʣʝʡ ʟʘʜʘʯʽ, ʢʽʥʮʝʚʠʤ ʧʫʥʢʪʦʤ, ʚ ʷʢʽʡ ʻ 

ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ (ʨʽʚʥʷʥʥʷ). ʄʦʜʝʣʶʚʘʥʥʷ ʨʽʚʥʷʥʴ ʻ ʢʦʥʩʪʨʫʶʶʯʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘ ʟʥʘʢʦʚʽ ʤʦʜʝʣʽ ʽ ʾʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʚʠʩʪʫʧʘʶʪʴ ʚ ʷʢʦʩʪʽ ʟʤʽʩʪʦʚʥʦʾ ʦʩʥʦʚʠ ʨʦʟʫʤʦʚʠʭ ʜʽʡ.  

ʆʨʽʻʥʪʘʮʽʷ ʥʘ ʟʥʘʢʦʚʫ ʤʦʜʝʣʴ, ʢʦʪʨʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʟʫʤʦʚʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ, ʚʠʩʪʫʧʘʻ ʪʘʢʠʤ ʯʠʥʦʤ, ʷʢ ʢʨʠʪʝʨʽʡ 

ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʫʤʦʚʠʭ ʜʽʡ.  ɺʽʥ ʽ ʟʘʢʣʘʜʘʻʪʴʩʷ ʚ ʜʘʥʠʡ ʪʝʩʪ. ʅʘʧʨʠʢʣʘʜ, ʫʤʽʥʥʷ 

ʟʤʦʜʝʣʶʚʘʪʠ ʩʠʪʫʘʮʽʶ ʷʢ ʨʽʚʥʷʥʥʷ ʽ ʨʦʟʚôʷʟʘʪʠ ʡʦʛʦ, ʚʠʤʘʛʘʻ ʚʽʜ ʫʯʥʽʚ 

ʚʦʣʦʜʽʥʥʷ ʪʘʢʠʤʠ ʨʦʟʫʤʦʚʠʤʠ ʜʽʷʤʠ: ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʙʠʪʪʷ ʟʘʜʘʯ ʥʘ ʢʣʘʩʠ, 

ʚʠʷʚʣʝʥʥʷ ʩʫʪʪʻʚʠʭ ʫʤʦʚ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ (ʨʽʚʥʷʥʴ) ʟʘ ʪʝʢʩʪʦʤ ʟʘʜʘʯʽ, 

ʩʪʚʦʨʝʥʥʷ ʨʽʚʥʷʥʥʷ (ʟʥʘʢʦʚʦʾ ʤʦʜʝʣʽ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚʠ ʟʘʜʘʯʽ, ʰʣʷʭʦʤ 

ʨʽʚʥʦʩʠʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʟʚʝʩʪʠ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʜʦ ʥʘʡʧʨʦʩʪʽʰʦʛʦ ʽ 

ʨʦʟʚôʷʟʘʪʠ ʡʦʛʦ. ɺʠʟʥʘʯʝʥʘ ʩʫʢʫʧʥʽʩʪʴ ʨʦʟʫʤʦʚʠʭ ʜʽʡ ʩʢʣʘʜʘʻ ʦʩʥʦʚʫ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʢʨʠʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʩʪʽʚ ʫ ʷʢʠʭ ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʢʦʞʥʦʾ 

ʟ ʜʽʡ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʦʢʨʝʤʠʤ ʩʫʙʪʝʩʪʦʤ. 
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ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʢʨʠʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʩʪʽʚ ʜʦʮʽʣʴʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʴ 

ʩʠʩʪʝʤʦʶ ʪʝʩʪʫʚʘʥʥʷ MyTest ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʽʚ ʽ ʚʠʩʪʘʚʣʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ. ɼʦ ʩʢʣʘʜʫ ʩʠʩʪʝʤʠ ʪʝʩʪʫʚʘʥʥʷ ʚʭʦʜʠʪʴ ʨʝʜʘʢʪʦʨ ʪʝʩʪʽʚ, 

ʧʨʦʛʨʘʤʘ ʪʝʩʪʫʚʘʣʴʥʠʢ ʽ ʩʝʨʚʝʨ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʽʚ ʧʦ ʣʦʢʘʣʴʥʽʡ ʤʝʨʝʞʽ. 

ʇʨʦʛʨʘʤʘ ʧʨʘʮʶʻ ʽʟ ʪʘʢʠʤʠ ʪʠʧʘʤʠ ʟʘʚʜʘʥʴ: ʦʜʠʥʦʯʥʠʡ ʚʠʙʽʨ, ʤʥʦʞʠʥʥʠʡ 

ʚʠʙʽʨ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʨʷʜʢʫ ʚʠʙʦʨʫ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʚʢʘʟʫʚʘʥʥʷ 

ʚʽʨʥʦʩʪʽ ʯʠ ʭʠʙʥʦʩʪʽ ʪʚʝʨʜʞʝʥʴ, ʨʫʯʥʝ ʚʚʝʜʝʥʥʷ ʪʝʢʩʪʫ, ʨʫʯʥʝ ʚʚʝʜʝʥʥʷ ʮʠʬʨ, 

ʚʠʙʽʨ ʤʽʩʮʷ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, ʧʝʨʝʩʪʘʥʦʚʢʘ ʣʽʪʝʨ. 

ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʧʨʦʙʣʝʤʘʤ ʨʦʟʨʦʙʢʠ ʢʨʠʪʝʨʽʘʣʴʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʩʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʩʪʫʚʘʥʥʷ, ʢʨʠʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʪʝʩʪ, MyTest. 

 

 

ɼʦʣʷʥ ʂʘʪʝʨʠʥʘ ɺʘʩʠʣʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʢʦʣʝʜʞ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʢʣʘʜʘʯ 

ʤʘʪʝʤʘʪʠʢʠ 

ʇʘʥʯʫʢ ʆʣʴʛʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʢʦʣʝʜʞ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʢʣʘʜʘʯ 

ʤʘʪʝʤʘʪʠʢʠ 

 

ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʄʆʅɯʊʆʈʀʅɻʋ ʄɸʊɽʄɸʊʀʏʅʀʍ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ ʉʊʋɼɽʅʊɯɺ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʪʘʥʦʚʣʝʥʥʷ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʚ ʋʢʨʘʾʥʽ 

ʦʙʫʤʦʚʣʶʻ ʙʽʣʴʰ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʪʘ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ. ɺʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝ ʤʦʞʣʠʚʝ ʙʝʟ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʫ ɺʅɿ.  ʅʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʠʤʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʧʽʜʛʦʪʦʚʮʽ ʩʧʝʮʽʘʣʽʩʪʽʚ, 

ʩʴʦʛʦʜʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ ʧʦʪʨʝʙʦʶ ʫ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʬʘʭʽʚʮʷʭ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʩʫʯʘʩʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʷʚʠʱ, ʪʘ ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ ʪʘʢʠʭ ʬʘʭʽʚʮʽʚ ʚ ʫʤʦʚʘʭ ʪʨʘʜʠʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʚʫʟʘʭ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. ɿʤʽʥʠʪʠ 
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ʩʠʪʫʘʮʽʶ ʤʦʞʣʠʚʦ, ʷʢʱʦ ʟʘʩʪʦʩʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʟʦʨʽʻʥʪʫʚʘʪʠ ʥʘ ʥʦʚʽ ʧʦʪʨʝʙʠ ʽ ʚʠʤʦʛʠ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʘ ʩʘʤʝ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ 

ʬʘʭʽʚʮʷ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. ʎʝ ʟʘʚʜʘʥʥʷ ʚʠʤʘʛʘʻ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʦʙʣʝʤʫ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʷʢ ʧʝʜʘʛʦʛʠ, ʪʘʢ ʽ ʧʩʠʭʦʣʦʛʠ. 

ʇʝʜʘʛʦʛʠ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʚʠʷʚʣʝʥʥʷ ʬʘʢʪʦʨʽʚ ʽ ʫʤʦʚ, ʜʠʜʘʢʪʠʯʥʠʭ ʽ 

ʚʠʭʦʚʥʠʭ ʟʘʩʦʙʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʪʠ ʧʨʦʮʝʩʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʈʦʙʦʪʠ ʧʩʠʭʦʣʦʛʽʚ ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ 

ʟôʷʩʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʫ ʟʚôʷʟʢʽʚ, ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʩʪʘʥʦʤ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʡ ʝʬʝʢʪʠʚʥʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʨʦʙʽʪ 

ʧʨʠʩʚʷʯʝʥʦ ʜʦʩʣʽʜʞʝʥʥʶ ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʾʭ ʧʝʜʘʛʦʛʽʯʥʽʡ ʤʘʡʩʪʝʨʥʦʩʪʽ ʪʘ ʧʝʜʘʛʦʛʽʯʥʽʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʧʨʠʩʚʷʯʝʥʠʭ 

ʨʦʟʛʣʷʜʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʦʩʚʽʪʽ, ʦʧʠʩʫ ʚʠʜʽʚ, ʟʤʽʩʪʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʧʝʮʽʘʣʽʩʪʘ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ. ʊʘ, ʢʨʽʤ ʪʦʛʦ, ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʟʘ ʫʚʘʛʦʶ ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ (ʇʄʂ) ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. ɼʘʥʘ ʧʨʦʙʣʝʤʘ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʦɹ ʚʠʚʯʝʥʠʤ 

ʧʝʜʘʛʦʛʽʯʥʠʤ ʷʚʠʱʝʤ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʊʦʤʫ ʤʝʪʦʶ ʩʪʘʪʪʽ ʻ ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʤʘʪʝ-

ʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, 

ʚʠʩʚʽʪʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʮʽʻʾ ʤʦʜʝʣʽ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʝʨʝʚʽʨʢʘ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ-ʪʚʦʨʯʠʤ ʢʨʠʪʝʨʽʻʤ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ 

ʟʘʜʘʯʝʶ. ɯʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʠʢ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʤʠʩʣʝʥʥʷ "ʚʟʘʛʘʣʽ", ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʽʚʥʷ ʪʦʱʦ. ʄʦʥʽʪʦʨʠʥʛʦʚʝ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʤʝʪʦʜʦʤ ʘʥʢʝʪʫʚʘʥʥʷ ʚʠʢʣʘʜʘʯʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 

ʩʪʫʜʝʥʪʽʚ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʢʫʨʩʫ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 267 ʨʝʩʧʦʥʜʝʥʪʽʚ, ʽʟ ʥʠʭ: 13 ʚʠʢʣʘʜʘʯʽʚ ʪʘ 

254ʩʪʫʜʝʥʪʘ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ: 

1. ʈʽʚʝʥʴ ʛʦʪʦʚʥʦʩʪʽ ʚʠʢʣʘʜʘʯʽʚ ʤʘʪʝʤʘʪʠʢʠ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʝʪʝʥʪʽʩʥʦʛʦ 

ʧʽʜʭʦʜʫ ʫ ʥʘʚʯʘʥʥʽ ʜʦʩʪʘʪʥʽʡ ʪʘ ʚʠʩʦʢʠʡ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʥʝ  ʚʠʷʚʣʝʥʠʡ. 

2. ʋ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʧʝʜʘʛʦʛʠ ʧʽʜʚʠʱʫʶʪʴ ʩʚʦʶ ʩʘʤʦʦʩʚʽʪʥʶ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ (77 %); ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘʩʽʜʘʥʥʷ ʤʝʪʦʜʠʯʥʠʭ 

ʦʙôʻʜʥʘʥʴ, ʷʢʽ ʧʨʠʩʚʷʯʝʥʽ ʚʧʨʦʚʘʜʞʝʥʥʶ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʧʨʦʮʝʩʽ 

ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ (73 % ʚʽʜʧʦʚʽʜʝʡ). 

3.  ʅʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʝʪʝʥʪʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚʠʢʣʘʜʘʯʽ ʥʘʡʯʘʩʪʽʰʝ ʦʪʨʠʤʫʶʪʴ ʥʘ ʧʨʝʜʤʝʪʥʠʭ 

ʤʝʪʦʜʠʯʥʠʭ ʦʙôʻʜʥʘʥʥʷʭ (91 %), ʟ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ (87 %). 

4. ʉʝʨʝʜ ʧʨʦʙʣʝʤ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʫʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ 

ʧʽʜʭʦʜʫ ʫ ʚʠʢʣʘʜʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ, ʚʠʢʣʘʜʘʯʽ ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ ʩʪʘʚʣʷʪʴ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʘʙʽʥʝʪʫ ʤʘʪʝʤʘʪʠʢʠ (83 %), ʥʘ ʜʨʫʛʝ ʤʽʩʮʝ 

ï ʦʙʤʝʞʝʥʽʩʪʴ ʯʘʩʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʠʜʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʢʦʤʧʝʪʝʥʪʽʩʪʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ (32 %). 

5. ʌʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʘʮʽʡʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʠʢʣʘʜʘʯʘʤʠ  ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʰʣʷʭʦʤ ʟʘʦʭʦʯʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʩʪʚʦʨʝʥʥʷ ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ, ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʷʢʦʾ ʧʦʪʨʽʙʥʦ ʟʘʩʚʦʾʪʠ ʥʦʚʠʡ ʤʘʪʝʨʽʘʣ. 

6. ɿʤʽʩʪʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʽʚ. ʄʘʡʞʝ ʚʩʽ ʚʠʢʣʘʜʘʯʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʨʽʟʥʦʨʽʚʥʝʚʽ ʟʘʚʜʘʥʥʷ (94 %),  ʙʽʣʴʰʽʩʪʴ 

ʦʧʠʪʘʥʠʭ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (70 %), ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ, 

ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʥʷʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ (73 %). 
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7. ɼʽʡʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʨʝʚʘʞʥʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʣʦʚʠʭ ʧʘʨʪʥʝʨʩʴʢʠʭ ʩʪʦʩʫʥʢʽʚ ʤʽʞ 

ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʩʪʫʜʝʥʪʦʤ, ʦʨʛʘʥʽʟʘʮʽʻʶ ʨʽʟʥʠʭ ʬʦʨʤ ʢʦʥʪʨʦʣʶ ʥʘʚʯʘʣʴʥʦ-

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

8. ɹʽʣʴʰʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʢʫʨʩʽʚ (74 %) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʩʚʦʶ ʚʟʘʻʤʦʜʽʶ ʟ ʚʠʢʣʘʜʘʯʝʤ ʷʢ ʘʢʪʠʚʥʫ ʪʘ ʚʽʜʢʨʠʪʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʥʘʜʘʥʽ ʤʝʪʦʜʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ɺʅɿ. 

ɺʠʩʥʦʚʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ 

ʇʄʂ ʬʘʭʽʚʮʽʚ ʪʝʭʥʽʯʥʦʛʦ ʥʘʧʨʷʤʢʫ ʻ ʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʫʢʫʧʥʦʩʪʽ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ, ʷʢ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟʤʽʩʪʫ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ: ʩʧʨʷʤʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʥʘ 

ʽʥʪʝʛʨʘʮʽʶ ʟʥʘʥʴ ʟ ʩʧʝʮʜʠʩʮʠʧʣʽʥ ʪʘ ʤʘʪʝʤʘʪʠʢʠ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʬʘʢʫʣʴʪʘʪʠʚʽʚ, ʩʧʝʮʢʫʨʩʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʧʨʦʬʽʣʴ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʜʘʯ ʟ ʧʨʘʢʪʠʢʦ-ʧʨʦʬʝʩʽʡʥʠʤ ʟʤʽʩʪʦʤ; ʽʥʪʝʛʨʘʮʽʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʟʥʘʥʥʷ ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʯʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʇʄʂ: ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʚʫʟʘʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʽʣʷʤ ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʦʛʦ 

ʧʽʜʭʦʜʫ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ, ʬʦʨʤ, ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʇʄʂʩʧʝʮʽʘʣʽʩʪʽʚ; ʩʪʚʦʨʝʥʥʷ ʨʝʚʘʣʝʥʪʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʚʥʝʩʝʥʥʷ ʜʦʧʦʚʥʝʥʴ ʫ ʚʠʨʦʙʥʠʯʫ ʧʨʘʢʪʠʢʫ.  
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ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʧʨʦʙʣʝʤʘʤ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʢʦʤʧʝʪʝʥʮʽʡ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʡ, ʤʦʥʽʪʦʨʠʥʛ, ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ 

ʧʽʜʭʽʜ, ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

 

 

ʂʦʣʦʜʴʢʦ ʉʚʽʪʣʘʥʘ ɸʥʜʨʽʾʚʥʘ 

ʤʘʛʽʩʪʨʘʪʫʨʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 013 ʇʦʯʘʪʢʦʚʘ ʦʩʚʽʪʘ 

ʉʽʣʴʚʝʡʩʪʨ ɸʥʘʪʦʣʽʡ ʄʠʢʦʣʘʡʦʚʠʯ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ, 

ʘʩʪʨʦʥʦʤʽʾ 

 

ʄʆʊʀɺɸʎɯʗ ʗʂ ɿɸʉɯɹ ʇɯɼɺʀʑɽʅʅʗ ʗʂʆʉʊɯ ɿʅɸʅʔ ʄʆʃʆɼʐʀʍ 

ʐʂʆʃʗʈɯɺ ʅɸ ʋʈʆʂɸʍ ʇʈʀʈʆɼʆɿʅɸɺʉʊɺɸ 

 

ɺʩʪʫʧ. ʇʨʦʙʣʝʤʘ ʤʦʪʠʚʘʮʽʾ ʻ ʚʠʟʥʘʯʘʣʴʥʦʶ ʫ ʧʩʠʭʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʮʽʣʦʤʫ 

ʽ ʚ ʧʨʦʮʝʩʽ ʦʚʦʣʦʜʽʥʥʷ ʤʦʣʦʜʰʠʤʠ ʰʢʦʣʷʨʘʤʠ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʦʤ ʟʦʢʨʝʤʘ. 

ʌʦʨʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʤʦʪʠʚʘʮʽʾ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʚʥʫʪʨʽʰʥʽ ʨʝʟʝʨʚʠ 

ʦʩʦʙʠʩʪʦʩʪʽ ʜʣʷ ʾʾ ʨʦʟʚʠʪʢʫ, ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʪʠʚʘʮʽʾ ʤʦʞʥʘ ʚʧʣʠʚʘʪʠ ʷʢ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʥʘ ʨʦʟʚʠʪʦʢ 

ʩʘʤʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. ʄʦʪʠʚʘʮʽʷ ʷʢ ʥʘʡʛʥʫʯʢʽʰʝ ʫʪʚʦʨʝʥʥʷ ʧʽʜʣʷʛʘʻ ʟʤʽʥʘʤ 
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ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʮʽʘʣʴʥʦʾ ʽ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. ʎʝ ʨʦʙʠʪʴ ʧʨʦʙʣʝʤʫ ʤʦʪʠʚʘʮʽʾ 

ʘʢʪʫʘʣʴʥʦʶ ʽ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʾʾ ʚʠʚʯʝʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʾʾ ʤʦʪʠʚʘʮʽʾ, ʱʦ ʤʘʻ 

ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʾʾ ʧʦʚʝʜʽʥʢʫ, ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʩʽʭ ʩʬʝʨ ʞʠʪʪʷ, 

ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʟ ʣʶʜʴʤʠ, ʷʢʽ ʦʪʦʯʫʶʪʴ, ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʣʴʥʦʾ, ʧʨʦʬʝʩʽʡʥʦʾ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʥʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʤʦʪʠʚʘʮʽʾ ʜʦʟʚʦʣʠʪʴ ʫʩʧʽʰʥʦ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ 

ʤʦʣʦʜʽ, ʾʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʾ, ʪʚʦʨʯʦʾ ʧʨʘʮʽ. 

ʄʝʪʘ ʩʪʘʪʪʽ: ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʘ ʟôʷʩʫʚʘʪʠ ʧʦʥʷʪʪʷ ʤʦʪʠʚʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʟʘʩʦʙʫ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʥʘʥʴ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ 

ʥʘ ʫʨʦʢʘʭ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ 

ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ. ʇʨʠʥʮʠʧ ʛʫʤʘʥʽʟʘʮʽʾ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ 

ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʪʚʦʨʯʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʢʦʞʥʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʨʝʙʠ ʪʘ ʟʜʘʪʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦ ʩʘʤʦʦʩʚʽʪʠ. 

ʆʜʥʘʢ ʮʝ ʥʝʤʦʞʣʠʚʦ, ʷʢʱʦ ʟ ʤʦʣʦʜʰʦʾ ʰʢʦʣʠ ʥʝ ʧʨʠʱʝʧʣʝʥʝ ʙʘʞʘʥʥʷ ʚʯʠʪʠʩʷ 

ʪʘ ʟʥʘʭʦʜʠʪʠ ʟʘʜʦʚʦʣʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ʆʩʥʦʚʠ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ 

ʟʘʢʣʘʜʘʶʪʴʩʷ ʩʘʤʝ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ, ʪʦʤʫ ʱʦ ʤʦʣʦʜʰʠʡ ʰʢʽʣʴʥʠʡ ʚʽʢ ʤʘʻ 

ʚʝʣʠʢʽ ʨʝʟʝʨʚʠ ʬʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʘʮʽʡʥʦʾ ʩʬʝʨʠ ʫʯʥʽʚ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝ ʩʢʘʟʘʥʦʛʦ, ʧʝʜʘʛʦʛ [3] ʚʠʜʽʣʷʻ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ 

ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʧʦʚʥʦʮʽʥʥʦʾ ʤʦʪʠʚʘʮʽʾ: 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʫʨʦʮʽ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʮʽʢʘʚʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

- ʧʽʜʪʨʠʤʢʘ ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʨʦʟʚʠʪʢʫ ʽ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ; 

- ʬʦʨʤʫʚʘʥʥʷ ʜʦʧʠʪʣʠʚʦʩʪʽ ʪʘ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ; 

- ʟʙʘʛʘʯʝʥʥʷ ʤʠʩʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʧʦʯʫʪʪʷʤʠ; 

- ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʦʷʚʠ ʝʤʦʮʽʡʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ; 

- ʬʦʨʤʫʚʘʥʥʷ ʘʜʝʢʚʘʪʥʦʾ ʦʮʽʥʢʠ ʚʣʘʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ; 

- ʚʠʭʦʚʘʥʥʷ ʧʦʯʫʪʪʷ ʦʙʦʚôʷʟʢʫ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʚʯʘʣʴʥʦʾ 

ʨʦʙʦʪʠ; 
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- ʫʩʪʘʥʦʚʣʝʥʥʷ ʧʦ-ʩʧʨʘʚʞʥʴʦʤʫ ʛʫʤʘʥʥʠʭ ʩʪʦʩʫʥʢʽʚ ʟ ʫʯʥʷʤʠ, ʧʦʚʘʛʘ ʜʦ 

ʦʩʦʙʠʩʪʦʩʪʽ ʜʠʪʠʥʠ; 

- ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙʠ ʫ ʩʧʽʣʢʫʚʘʥʥʽ ʟ ʫʯʠʪʝʣʝʤ ʽ ʦʜʥʦʢʣʘʩʥʠʢʘʤʠ ʧʽʜ ʯʘʩ 

ʥʘʚʯʘʥʥʷ. 

ʌʦʨʤʫʚʘʪʠ ʩʪʽʡʢʫ ʤʦʪʠʚʘʮʽʶ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ ʧʨʦʧʦʥʫʻʪʴʩʷ ʫ ʨʦʙʦʪʽ [2, ʩ. 66]. ɸʚʪʦʨ ʟʘʟʥʘʯʘʻ, ʱʦ 

ʦʩʢʽʣʴʢʠ ʦʧʘʥʫʚʘʪʠ ʧʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ ʧʨʦʩʪʦ ʟʘ ʤʘʣʶʥʢʘʤʠ ʫ ʧʽʜʨʫʯʥʠʢʫ ʽ 

ʨʦʟʧʦʚʽʜʜʶ ʚʯʠʪʝʣʷ ʥʝ ʤʦʞʣʠʚʦ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʨʘʢʪʠʯʥʽ ʤʝʪʦʜʠ. ʇʨʘʢʪʠʯʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʽʟʥʘʥʥʷ ʜʽʡʩʥʦʩʪʽ, ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʽ 

ʥʘʚʠʯʦʢ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: ʚʧʨʘʚʠ, ʜʠʜʘʢʪʠʯʥʽ ʽʛʨʠ, ʤʦʜʝʣʶʚʘʥʥʷ, 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʦʩʣʽʜ ʪʘ ʧʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ. 

ʋ ʢʫʨʩʽ ʥʘʚʯʘʥʥʷ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ ʤʦʣʦʜʰʽ ʰʢʦʣʷʨʽ ʦʚʦʣʦʜʽʚʘʶʪʴ 

ʟʥʘʥʥʷʤʠ ʧʨʦ: 

- ʧʨʝʜʤʝʪʠ ʽ ʷʚʠʱʘ ʧʨʠʨʦʜʠ; 

- ʚʟʘʻʤʦʟʚôʷʟʢʠ ʡ ʟʘʣʝʞʥʦʩʪʽ ʫ ʧʨʠʨʦʜʽ; 

- ʩʧʦʩʦʙʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʠ; 

- ʩʧʦʩʦʙʠ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʦʙôʻʢʪʘʤʠ ʧʨʠʨʦʜʠ; 

- ʟʘʛʘʣʴʥʽ ʩʧʦʩʦʙʠ ʩʘʤʦʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ; 

- ʥʦʨʤʠ ʝʪʠʯʥʦʛʦ, ʝʩʪʝʪʠʯʥʦʛʦ, ʤʦʨʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʠ; 

- ʥʦʨʤʠ ʩʪʘʚʣʝʥʥʷ ʜʦ ʽʥʰʠʭ ʣʶʜʝʡ ʽ ʜʦ ʩʘʤʦʛʦ ʩʝʙʝ ʚ ʧʨʠʨʦʜʽ; 

- ʥʦʨʤʠ ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʧʦʚʝʜʽʥʢʠ ʫʯʥʷ ʚ ʧʨʦʮʝʩʽ ʩʫʤʽʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ 

ʽʥʰʠʤʠ ʫʯʥʷʤʠ ʪʘ ʫʯʠʪʝʣʝʤ [1, ʩ. 62]. 

ʈʦʟʚʠʥʫʪʝ ʝʤʦʮʽʡʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ ʥʝ ʪʽʣʴʢʠ ʚʩʝʙʽʯʥʦ ʟʙʘʛʘʯʫʻ 

ʦʩʦʙʠʩʪʽʩʪʴ ʤʦʣʦʜʰʦʛʦ ʰʢʦʣʷʨʘ, ʘ ʡ ʩʪʘʥʦʚʠʪʴ ʤʦʪʠʚʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʡʦʛʦ 

ʜʽʷʣʴʥʦʩʪʽ ʟ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ ʷʢ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʪʦʙʪʦ ʟʥʘʥʥʷ 

ʩʪʘʶʪʴ ʦʩʦʙʠʩʪʽʩʥʦ ʟʥʘʯʫʱʠʤʠ. ɿʤʽʩʪʦʚʠʡ ʘʥʘʣʽʟ ʤʦʪʠʚʘʮʽʡʥʦʾ ʩʬʝʨʠ 

ʦʩʦʙʠʩʪʦʩʪʽ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʠʨʦʜʦʶ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʾʾ ʢʦʤʧʦʥʝʥʪʠ [4]: 

1) ʝʩʪʝʪʠʯʥʽ ʩʧʦʥʫʢʠ, ʱʦ ʧʦʣʷʛʘʶʪʴ ʫ ʨʦʟʫʤʽʥʥʽ ʪʘ ʟʘʭʦʧʣʝʥʥʽ ʢʨʘʩʦʶ 
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ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʘʛʥʝʥʥʽ ʜʦ ʩʧʨʠʡʥʷʪʪʷ ʧʨʝʢʨʘʩʥʦʛʦ; 

2) ʛʫʤʘʥʽʩʪʠʯʥʽ ʧʦʪʨʝʙʠ ʚʠʷʚʠʪʠ ʜʦʙʨʦ, ʩʧʽʚʯʫʪʪʷ ʜʦ ʞʠʚʦʛʦ, ʙʘʞʘʥʥʷ 

ʟʘʭʠʩʪʠʪʠ; 

3) ʫʪʠʣʽʪʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʤʦʪʠʚʠ ï ʚʠʟʥʘʥʥʷ ʧʨʠʨʦʜʠ ʷʢ ʜʞʝʨʝʣʘ ʨʝʩʫʨʩʽʚ 

ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ ʪʘ ʦʙôʻʢʪʘ 

ʧʨʘʮʽ ʣʶʜʠʥʠ; 

4) ʧʽʟʥʘʚʘʣʴʥʽ ʽʥʪʝʨʝʩʠ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʫ 

ʧʨʠʨʦʜʽ, ʧʨʘʛʥʝʥʥʷ ʦʩʷʛʥʫʪʠ ʟʘʢʦʥʠ ʾʾ ʨʦʟʚʠʪʢʫ; 

5) ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʽ ʤʦʪʠʚʠ, ʱʦ ʚʠʭʦʜʷʪʴ ʽʟ ʨʦʟʫʤʽʥʥʷ ʟʥʘʯʝʥʥʷ 

ʧʨʠʨʦʜʠ ʜʣʷ ʟʜʦʨʦʚôʷ, ʞʠʪʪʷ ʣʶʜʠʥʠ, ʙʘʞʘʥʥʷ ʟʙʝʨʝʛʪʠ ʾʾ ʦʧʪʠʤʘʣʴʥʽ 

ʧʘʨʘʤʝʪʨʠ; 

6) ʧʨʘʛʥʝʥʥʷ ʜʦ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʧʨʠʨʦʜʽ ï ʜʦ ʟʘʥʷʪʴ ʤʘʣʶʚʘʥʥʷʤ, 

ʬʦʪʦʛʨʘʬʫʚʘʥʥʷʤ, ʥʘʧʠʩʘʥʥʷʤ ʭʫʜʦʞʥʽʭ ʪʚʦʨʽʚ, ʙʣʘʛʦʫʩʪʨʦʻʤ ʩʝʨʝʜʦʚʠʱʘ 

(ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʘʨʢʽʚ, ʢʚʽʪʥʠʢʽʚ, ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʪʦʱʦ). 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʩʠʭʦʣʦʛʽʯʥʝ ʚʠʚʯʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʤʦʣʦʜʰʠʭ 

ʰʢʦʣʷʨʽʚ ʷʢ ʟʘʩʦʙʫ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʥʘʥʴ ʥʘ ʫʨʦʢʘʭ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟôʷʩʫʚʘʪʠ ʬʘʢʪʦʨʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʫʯʥʷʤ ʫʩʧʽʰʥʦ ʟʜʽʡʩʥʶʚʘʪʠ 

ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ. ʉʝʨʝʜ ʥʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: ʟʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʢʦʣʝʢʪʠʚʥʽ ʬʦʨʤʠ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ʦʮʽʥʢʫ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʩʪʠʣʴ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ. ɿʘ 

ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ʧʦʟʠʪʠʚʥʘ ʤʦʪʠʚʘʮʽʷ ʜʦ ʥʘʚʯʘʥʥʷ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ 

ʩʧʨʠʷʻ ʫʩʧʽʰʥʦʤʫ ʦʚʦʣʦʜʽʥʥʶ ʧʨʠʨʦʜʥʠʯʠʤʠ ʟʥʘʥʥʷʤʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ʟʥʘʥʴ 0101 ʇʝʜʘʛʦʛʽʯʥʘ ʦʩʚʽʪʘ ʥʘʧʨʷʤʫ ʧʽʜʛʦʪʦʚʢʠ: 6.010102 ʇʦʯʘʪʢʦʚʘ 

ʦʩʚʽʪʘ / ʃ.ʄ. ɺʠʩʦʯʘʥ. ï ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ: ʅɸɯʈ, 2014. ï 170 ʩ. 
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3. ɺʦʨʦʥʢʘ ʄ. ʄʦʪʠʚʘʮʽʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʟʘʩʽʙ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʟʥʘʥʴ ʫʯʥʽʚ / ʄ. ɺʦʨʦʥʢʘ. // ʇʦʯʘʪʢʦʚʘ ʰʢʦʣʘ. ï 2008. - ˉ4. ï ʉ. 21-24. 

4. ʇʘʣʘʤʘʨ ʆ. ʉʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ ʷʢ ʯʠʥʥʠʢ ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʠʭ 

ʤʦʪʠʚʽʚ ʫʯʽʥʥʷ / ʆ. ʇʘʣʘʤʘʨ. // ʇʦʯʘʪʢʦʚʘ ʰʢʦʣʘ. ï 2002. - ˉ6. ï ʉ. 28-30. 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʙʣʝʤʦʶ 

ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʟʘʩʦʙʫ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʥʘʥʴ ʤʦʣʦʜʰʠʭ 

ʰʢʦʣʷʨʽʚ ʥʘ ʫʨʦʢʘʭ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ. ɿôʷʩʦʚʘʥʦ, ʱʦ ʧʽʟʥʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʚʽʪʫ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ ʥʘʢʦʧʠʯʝʥʥʷ ʯʫʪʪʻʚʦʛʦ ʜʦʩʚʽʜʫ, ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʷʢʠʡ ʦʩʤʠʩʣʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʟʘʩʚʦʻʥʥʷ ʩʠʩʪʝʤʠ ʟʥʘʥʴ ʫ ʧʽʟʥʘʥʥʽ ʥʘʚʢʦʣʠʰʥʴʦʾ 

ʧʨʠʨʦʜʠ ʟ ʾʾ ʟʚôʷʟʢʘʤʠ ʽ ʟʘʣʝʞʥʦʩʪʷʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʪʠʚʘʮʽʷ, ʥʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʤʦʣʦʜʰʽ ʰʢʦʣʷʨʽ, 

ʥʘʚʯʘʥʥʷ, ʫʨʦʢʠ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ, ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʰʣʷʭʠ ʬʦʨʤʫʚʘʥʥʷ 

ʤʦʪʠʚʘʮʽʾ. 

 

 

ʄʘʟʫʨ ʃʘʨʠʩʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʤʘʛʽʩʪʨʘʪʫʨʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ) 

 

ʆɻʃʗɼ ʌɸʍʆɺʀʍ ʇʋɹʃɯʂɸʎɯʁ ɿ ʇʈʆɹʃɽʄʀ ʌʆʈʄʋɺɸʅʅʗ 

ʂʈʀʊʀʏʅʆɻʆ ʄʀʉʃɽʅʅʗ ʋʏʅɯɺ ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ 

 

ɺʩʪʫʧ. ɺʘʞʣʠʚʘ ʨʦʣʴ ʫ ʚʜʦʩʢʦʥʘʣʝʥʽ ʧʝʜʘʛʦʛʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʚʯʠʪʝʣʽʚ-

ʧʨʘʢʪʠʢʽʚ, ʘ ʪʘʢʦʞ ʚ ʘʢʪʠʚʽʟʘʮʽʾ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʚʽʜʚʝʜʝʥʘ 

ʩʫʯʘʩʥʠʤ ʬʘʭʦʚʠʤ ʧʫʙʣʽʢʘʮʽʷʤ. ʐʠʨʦʢʠʤ ʧʦʧʠʪʦʤ ʩʝʨʝʜ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʫʙʣʽʢʘʮʽʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʞʫʨʥʘʣʫ çʄʘʪʝʤʘʪʠʢʘ ʚ ʨʽʜʥʽʡ 

ʰʢʦʣʽè (ʚʠʜʘʚʥʠʮʪʚʦ çʇʝʜʘʛʦʛʽʯʥʘ ʧʨʝʩʘè), ʟʘʩʥʦʚʘʥʦʛʦ ʫ 1997 ʨʦʮʽ. ɼʦ 2012 

ʨʦʢʫ ʞʫʨʥʘʣ ʚʠʭʦʜʠʚ ʧʽʜ ʥʘʟʚʦʶ çʄʘʪʝʤʘʪʠʢʘ ʚ ʰʢʦʣʽè, ʜʦ 2014 ʨʦʢʫ ï 

çʄʘʪʝʤʘʪʠʢʘ ʚ ʩʫʯʘʩʥʽʡ ʰʢʦʣʽè.  
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ɾʫʨʥʘʣ çʄʘʪʝʤʘʪʠʢʘ ʚ ʨʽʜʥʽʡ ʰʢʦʣʽè ʚʠʩʚʽʪʣʶʻ ʚʩʽ ʧʠʪʘʥʥʷ  

ʨʝʬʦʨʤʫʚʘʥʥʷ ʰʢʽʣʴʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ, ʜʨʫʢʫʻ ʤʝʪʦʜʠʯʥʽ 

ʨʦʟʨʦʙʢʠ ʥʘ ʜʦʧʦʤʦʛʫ ʚʯʠʪʝʣʝʚʽ ʤʘʪʝʤʘʪʠʢʠ, ʚʠʩʚʽʪʣʶʻ ʥʦʚʽ ʽʜʝʾ ʚ ʤʝʪʦʜʠʮʽ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ɿ  ʜʦʧʦʤʦʛʦʶ ʧʫʙʣʽʢʘʮʽʡ ʞʫʨʥʘʣʫ ʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʦʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʧʦʧʝʨʝʜʥʽʭ 

ʨʦʢʽʚ ʪʘ ʾʭ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʚ ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ.  

ʅʘʤʠ ʟʽʙʨʘʥʦ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʘʭʦʚʽ 

ʧʫʙʣʽʢʘʮʽʾ ʞʫʨʥʘʣʫ çʄʘʪʝʤʘʪʠʢʘ ʚ ʨʽʜʥʽʡ ʰʢʦʣʽè ʟʘ 2013-2018 ʨʦʢʠ, ʷʢʽ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʧʦʤʦʛʫ ʚʯʠʪʝʣʶ ʤʘʪʝʤʘʪʠʢʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʤʠ ʟʚʝʨʥʫʣʠ ʥʘ ʧʫʙʣʽʢʘʮʽʾ 

ʞʫʨʥʘʣʫ, ʚ ʷʢʠʭ ʟʘʧʦʯʘʪʢʦʚʘʥʘ ʜʠʩʢʫʩʽʷ ʱʦʜʦ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 

ʄʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ: ʩʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʫʙʣʽʢʘʮʽʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ 

ʞʫʨʥʘʣʫ çʄʘʪʝʤʘʪʠʢʘ ʚ ʨʽʜʥʽʡ ʰʢʦʣʽè, ʷʢʽ  ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ.  

 ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ï ʮʝ ʪʝ, ʧʨʦ ʱʦ ʟʘʨʘʟ 

ʛʦʚʦʨʷʪʴ ʥʘ ʫʩʽʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʨʘʜʘʭ. ʊʨʝʥʽʥʛʠ, ʤʘʡʩʪʝʨ-ʢʣʘʩʠ ʪʘ ʣʝʢʮʽʾ ʥʘ ʮ  ʁ

ʪʝʤʫ ʟʙʠʨʘʶʪʴ ʚʝʣʠʢʽ ʘʫʜʠʪʦʨʽʾ, ʘʜʞʝ ʢʦʞʝʥ ʟʘʮʽʢʘʚʣʝʥʠʡ ʫ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ 

ʚʤʽʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʪʚʝʨʜʞʝʥʥʷ 

ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʤʠʩʣʠʪʝʣʷ ɼʞʦʥʘ ɼʴʶʾ ʧʨʦ ʪʝ, ʱʦ ʤʝʪʘ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʤʘʻ 

ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʝ ʚ ʥʘʜʘʥʥʽ ʫʯʥʷʤ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʚ ʪʦʤʫ, ʱʦʙ ʨʦʟʚʠʚʘʪʠ 

ʢʨʠʪʠʯʥʠʡ ʩʧʦʩʽʙ ʤʠʩʣʝʥʥʷ. 

ʈʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʧʨʠʩʚʷʪʠʣʠ ʩʚʦʾ 

ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʽ ʚʠʜʘʪʥʽ ʚʯʝʥʽ ʷʢ ʃ. ɹʨʫʥʝʨ, ɼ. ɺʝʨʪʯ, ʃ. ɺʠʛʦʪʩʴʢʠʡ, 

ɼʞ. ɼʴʶʾ, ʄ. ʂʦʫʣ. ɺ ʋʢʨʘʾʥʽ ʚʧʝʨʰʝ ʧʨʦʙʣʝʤʘ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʙʫʣʘ ʧʽʜʥʷʪʘ ʭʘʨʢʽʚʩʴʢʠʤ ʜʦʩʣʽʜʥʠʢʦʤ ʆ. ʊʷʛʣʦ, ʾʾ ʜʦʩʣʽʜʞʫʚʘʣʠ ʽ ʪʘʢʽ  

ʫʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ ʷʢ ʆ. ɹʻʣʢʽʥʘ, ʄ. ʂʨʘʩʦʚʠʮʴʢʠʡ,  ʖ. ʉʪʝʞʢʦ. ɼʘʥʘ 

ʧʨʦʙʣʝʤʘʪʠʢʘ ʪʘʢʦʞ ʰʠʨʦʢʦ ʟʥʘʡʰʣʘ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥ ̫ʥʘ ʩʪʦʨʽʥʢʘʭ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʦʛʦ ʞʫʨʥʘʣʫ çʄʘʪʝʤʘʪʠʢʘ ʚ ʨʽʜʥʽʡ ʰʢʦʣʽè.  



22 

 

ɼʦ ʤʝʪʦʜʠʢʠ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʚʩʝ ʯʘʩʪʽʰʝ ʪʘ ʯʘʩʪʽʰʝ 

ʟʚʝʨʪʘʶʪʴʩʷ, ʷʢ ʜʦ ʚʢʨʘʡ ʚʘʞʣʠʚʦʛʦ ʘʩʧʝʢʪʫ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ. ʅʘʚʯʠʪʠ ʜʽʪʝʡ 

ʤʠʩʣʠʪʠ ʢʨʠʪʠʯʥʦ ð ʦʟʥʘʯʘʻ ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʥʘʧʨʘʚʠʪʠ ʫʚʘʛʫ 

ʚ ʧʦʪʨʽʙʥʝ ʨʫʩʣʦ, ʚʯʠʪʠ ʨʦʙʦʪʠ ʚʠʩʥʦʚʢʠ ʪʘ ʟʥʘʭʦʜʠʪʠ ʨʽʰʝʥʥʷ, ʱʦ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʧʨʠ ʚʠʚʯʝʥʽ ʤʘʪʝʤʘʪʠʢʠ. ʊʘʢ ʫ ʩʪʘʪʪʽ çʌʦʨʤʫʚʘʥʥʷ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠè ʉʚʽʪʣʘʥʘ ʇʘʣʽʻʚʘ ʥʘʛʦʣʦʰʫʻ, ʱʦ 

ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʻ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʠʯʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. ɸʚʪʦʨʢʘ ʜʦʚʦʜʠʪʴ, ʱʦ 

ʟʜʘʪʥʽʩʪʴ ʤʠʩʣʠʪʠ ʢʨʠʪʠʯʥʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʩʧʨʠʡʥʷʪʠ ʟʘʛʘʣʴʥʦʚʽʜʦʤʫ ʽ 

ʧʦʚʩʷʢʜʝʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʽʥʰʦʛʦ ʧʦʛʣʷʜʫ, ʧʨʠʩʢʽʧʣʠʚʦ ʧʦʩʪʘʚʠʪʠʩʷ ʜʦ 

ʩʬʦʨʤʦʚʘʥʠʭ ʫ ʩʚʽʜʦʤʦʩʪʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʩʫʜʞʝʥʴ, ʨʦʟʰʠʨʠʪʠ ʩʚʦʻ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʫʯʘʩʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʧʦʣʝ [6].   

ʂʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ð ʮʝ ʥʝʦʙʭʽʜʥʘ ʥʘʚʠʯʢʘ  ̔ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʡ ʨʝʩʫʨʩ 

ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ. ɺʦʥʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʢʦʥʘʭ ʣʦʛʽʢʠ ʪʘ ʥʘ ʨʦʟʫʤʽʥʥʽ 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʫ ʥʘʰʽʡ ʩʚʽʜʦʤʦʩʪʽ. ʅʘʪʘʣʽʷ ɭʚʪʫʰʝʥʢʦ 

ʫ ʩʪʘʪʪʽ çʈʦʟʚʠʪʦʢ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠè 

ʨʦʟʛʣʷʥʫʣʘ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. ʉʧʝʮʽʘʣʴʥʫ 

ʫʚʘʛʫ ʘʚʪʦʨʢʘ ʧʨʠʜʽʣʠʣʘ ʨʦʣʽ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʣʦʛʽʯʥʠʭ ʟʘʜʘʯ ʫ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ 

ʤʘʪʝʤʘʪʠʢʠ [2].   

ʂʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ï ʮʝ ʤʠʩʣʝʥʥʷ ʚʠʱʦʛʦ ʧʦʨʷʜʢʫ; ʚʦʥʦ ʩʧʠʨʘʻʪʴʩʷ ʥʘ 

ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʫʩʚʽʜʦʤʣʝʥʝ ʩʧʨʠʡʥʷʪʪʷ ʚʣʘʩʥʦʾ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʦʪʦʯʫʶʯʦʤʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʆʜʥʘʢ, ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟʘʧʘʩʦʤ ʟʥʘʥʴ, ʘ ʡ ʦʩʦʙʠʩʪʽʩʥʠʤʠ ʷʢʦʩʪʷʤʠ, ʽʥʪʝʣʝʢʪʦʤ. 

ʊʘʢ ʫ ʩʪʘʪʪʽ çɯʥʪʝʣʝʢʪ, ʡʦʛʦ ʧʨʠʨʦʜʘ ʪʘ ʩʪʨʫʢʪʫʨʘè  ɻʘʣʠʥʘ ʉʠʣʝʥʶʢ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʣʘ ʧʦʥʷʪʪʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʣʝʢʪʫ, ʘ ʪʘʢʦʞ ʩʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘ  

ʡʦʛʦ ʨʦʣʴ ʫ ʧʽʟʥʘʚʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʷʭ ʫʯʥʽʚ [7].  

 ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʨʦʙʦʪʠ ʟ ʨʦʟʚʠʪʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ 

ʦʩʦʙʠʩʪʦʩʪʽ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʚʣʘʩʥʦʾ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. ɿ 

ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʢʨʝʘʪʠʚʥʦʾ, ʚʩʝʙʽʯʥʦ ʨʦʟʚʠʥʝʥʦʾ, ʪʚʦʨʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʥʷ ʥʘ 

ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ, ʷʢʽ ʙ ʩʪʠʤʫʣʶʚʘʣʠ ʡʦʛʦ 
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ʧʦʩʪʽʡʥʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ, ʚʠʩʫʚʘʪʠ ʥʦʚʽ, ʥʝʩʪʘʥʜʘʨʪʥʽ ʽʜʝʾ, ʚʽʜʩʪʦʶʚʘʪʠ 

ʚʣʘʩʥʫ ʜʫʤʢʫ, ʩʘʤʦʩʪʽʡʥʦ ʚʠʨʽʰʫʚʘʪʠ ʽ ʧʨʦʙʣʝʤʠ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʅʝʦʙʭʽʜʥʦ ʬʦʨʤʫʚʘʪʠ ʧʦʟʠʪʠʚʥʫ ʩʘʤʦʦʮʽʥʢʫ ʪʘ ʨʦʟʚʠʚʘʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ 

ʫʯʥʽʚ. ɿ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʫʯʠʪʝʣʷʤ  ʚʘʨʪʦ ʰʫʢʘʪʠ ʝʬʝʢʪʠʚʥʽ ʝʤʦʮʽʡʥʽ ʩʪʠʤʫʣʠ, ʷʢʽ 

ʚʠʢʣʠʢʘʶʪʴ ʧʦʟʠʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʧʨʘʛʥʝʥʥʷ ʫʯʥʽʚ. ʉʘʤʝ ʮʽʡ ʪʝʤʽ ʧʨʠʩʚʷʪʠʣʘ 

ʩʪʘʪʪʶ çɻʝʦʤʝʪʨʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʷʢ ʩʢʣʘʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʫʯʥʽʚè ʆʣʴʛʘ ʄʘʪʷʰ [3]. 

ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʟʜʘʪʥʦʩʪʽ ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ ʚʽʜʽʛʨʘʶʪʴ ʝʤʦʮʽʾ, ʪʦʤʫ 

ʥʝʘʙʠʷʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʚʠʪʢʫ ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʅʘ ʫʨʦʢʘʭ 

ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʙʦʚôʷʟʢʦʚʦ ʟʥʘʭʦʜʠʪʠ ʯʘʩ ʜʣʷ 

ʢʨʝʘʪʠʚʫ, ʘʜʞʝ ʚʤʽʥʥʷ ʛʝʥʝʨʫʚʘʪʠ ʥʦʚʽ ʽʜʝʾ  ̔ʢʨʠʪʠʯʥʦ ʾʭ ʦʩʤʠʩʣʶʚʘʪʠ ð ʯʠ ʥʝ 

ʦʩʥʦʚʥʠʡ ʧʦʢʘʟʥʠʢ ʫʩʧʽʰʥʦʩʪʽ ʣʶʜʠʥʠ. ʋ ʧʫʙʣʽʢʘʮʽʾ çʈʦʟʚʠʪʦʢ ʢʨʝʘʪʠʚʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠè ʆʢʩʘʥʘ ɹʫʢʦʚʩʴʢʘ ʟʚʝʨʥʫʣʘ ʫʚʘʛʫ ʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʯʥʽʚ ʩʘʤʦʩʪʽʡʥʦ ʪʘ ʥʝʩʪʘʥʜʘʨʪʥʦ ʤʠʩʣʠʪʠ, ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ, ʚʠʷʚʣʷʪʠ ʪʚʦʨʯʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. ɸʜʞʝ 

ʨʦʟʢʨʠʪʪʷ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʪʦʙʪʦ ʨʦʟʚʠʪʦʢ ʢʨʝʘʪʠʚʥʦʩʪʽ ʫʯʥʽʚ  ̒ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʽʚ ʩʫʯʘʩʥʦʾ 

ʦʩʚʽʪʠ [1]. 

ʆʜʠʥ ʽʟ ʝʪʘʧʽʚ ʫʨʦʢʫ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ  ʨʦʟʚʠʪʦʢ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ʜʦ ʚʠʚʯʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʪʝʤʠ ʪʘ ʧʨʝʜʤʝʪʘ ʚ ʮʽʣʦʤʫ. ʉʘʤʝ 

ʧʨʦʙʣʝʤʽ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠʩʚʷʪʠʣʘ ʦʜʥʫ ʽʟ  ʩʚʦʾʭ ʩʪʘʪʝʡ ï 

çʅʝʩʧʦʜʽʚʘʥʽ ʘʩʧʝʢʪʠ  ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠè ʅʘʪʘʣʽʷ ʄʦʜʷʛʽʥʘ. 

ɸʚʪʦʨʢʘ ʟʚʝʨʪʘʻ ʫʚʘʛʫ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʯʠʪʝʣʷ ʚʠʢʦʨʠʩʪʘʪʠ ʚʩʽ ʤʦʞʣʠʚʦʩʪʽ, 

ʱʦʙ ʧʽʜʛʦʪʫʚʘʪʠ ʫʯʥʷ ʜʦ ʩʚʽʜʦʤʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʚʩʝʦʭʦʧʣʶʶʯʫ 

ʦʩʦʙʠʩʪʽʩʥʦ ʤʠʩʣʝʥʥʻʚʫ ʤʦʪʠʚʘʮʽʶ. ɺʝʢʪʦʨ ʫʩʧʽʭʫ ʫʯʥʷʤ ʟʘʜʘʶʪʴ ʚʯʠʪʝʣʽ, ʪʦʤʫ 

ʥʝ ʤʦʞʥʘ ʥʝʭʪʫʚʘʪʠ ʚʧʣʠʚʦʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʥʘ ʨʦʟʚʠʪʦʢ ʤʘʣʝʥʴʢʦʾ  

ʣʶʜʠʥʠ [5].  

ʋ ʧʫʙʣʽʢʘʮʽʾ çɺʜʘʣʘ ʤʦʪʠʚʘʮʽʷ ð ʟʘʧʦʨʫʢʘ ʫʩʧʽʭʫè ʉʚʽʪʣʘʥʘ ʉʢʚʦʨʮʦʚʘ 

ʧʦʜʽʣʠʣʘʩʴ ʜʦʩʚʽʜʦʤ ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʥʥʷ 
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ʤʘʪʝʤʘʪʠʢʠ. ɸʚʪʦʨʢʘ ʨʦʟʛʣʷʜʘʻ ʽʛʨʦʚʫ ʤʦʜʝʣʴ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʜʝ 

ʟʘʩʚʦʻʥʥʷ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʦʧʝʨʫʚʘʥʥʷ ʚ ʫʷʚʽ ʦʙʨʘʟʘʤʠ 

ʘʙʩʪʨʘʢʪʥʠʭ ʧʦʥʷʪʴ. ʅʘ ʜʫʤʢʫ ʧʝʜʘʛʦʛʘ ʮʝ ʫʯʥʶ ʟʨʦʙʠʪʠ ʣʝʛʰʝ, ʥʽʞ ʦʧʝʨʫʚʘʪʠ 

ʦʙʨʘʟʘʤʠ ʨʝʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ, ʪʦʤʫ, ʱʦ ʾʭ ʢʦʥʢʨʝʪʥʽ ʜʝʪʘʣʽ, ʢʦʤʧʦʟʠʮʽʡʥʘ 

ʩʢʣʘʜʥʽʩʪʴ ʩʫʪʪʻʚʦ ʛʘʣʴʤʫʶʪʴ ʜʘʥʠʡ ʧʨʦʮʝʩ [8]. 

ɺʩʽ ʚʠʱʝʟʛʘʜʘʥʽ ʧʫʙʣʽʢʘʮʽʾ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɼʘʥʽ 

ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʦʜʥʘ ʽʟ ʣʘʥʦʢ ʘʣʛʦʨʠʪʤʫ ʧʨʦʮʝʩʫ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʥʘʚʯʘʥʥʷ, ʧʝʨʝʚʘʞʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ 

ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ, ʜʦ ʥʘʚʯʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʨʦʟʚʠʪʦʢ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʩʚʽʜʦʤʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ï ʮʝ ʙʘʛʘʪʦʘʩʧʝʢʪʥʠʡ, 

ʩʠʩʪʝʤʥʠʡ ʪʘ ʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʩʧʨʷʤʦʚʘʥʫ, ʦʨʛʘʥʽʟʦʚʘʥʫ ʪʘ 

ʧʦʝʪʘʧʥʫ ʨʦʟʫʤʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʝʜʘʛʦʛʘ. ɿʥʘʯʥʫ 

ʤʝʪʦʜʠʯʥʫ ʮʽʥʥʽʩʪʴ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʤʠʩʣʠʪʠ ʢʨʠʪʠʯʥʦ ʜʣʷ ʚʯʠʪʝʣʷ 

ʤʘʪʝʤʘʪʠʢʠ ʩʪʘʥʦʚʣʷʪʴ ʧʫʙʣʽʢʘʮʽʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʞʫʨʥʘʣʫ çʄʘʪʝʤʘʪʠʢʘ 

ʚ ʨʽʜʥʽʡ ʰʢʦʣʽè. ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ, ʱʦʙ ʩʫʯʘʩʥʽ ʚʯʠʪʝʣʽ ʤʘʪʝʤʘʪʠʢʠ ʤʘʣʠ 

ʥʝ ʣʠʰʝ ˇʨʫʥʪʦʚʥʽ ʧʝʜʘʛʦʛʽʯʥʽ, ʤʘʪʝʤʘʪʠʯʥʽ ʡ ʤʝʪʦʜʠʯʥʽ ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ, ʘʣʝ ʡ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜ ʯʘʩ ʩʚʦʻʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʜʦʚʽʣʴʥʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘ ʨʘʭʫʥʦʢ ʩʘʤʦʦʩʚʽʪʠ.  
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ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʩʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʧʫʙʣʽʢʘʮʽʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ 

ʞʫʨʥʘʣʫ çʄʘʪʝʤʘʪʠʢʘ ʚ ʨʽʜʥʽʡ ʰʢʦʣʽè ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʤʦʪʠʚʘʮʽʷ 

ʥʘʚʯʘʥʥʷ, ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʯʠʪʝʣʷ. 

 

 

ʄʘʪʷʰ ʆʣʴʛʘ ɯʚʘʥʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ 

 ʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 

 

ʈʆɿɺʀʊʆʂ ʊɺʆʈʏʆɻʆ ʄʀʉʃɽʅʅʗ ʋʏʅɯɺ ï ʆɼʅɽ ɯɿ ɿɸɺɼɸʅʔ 

ʅɸɺʏɸʅʅʗ ʄɸʊɽʄɸʊʀʂʀ ɺ ʐʂʆʃɯ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʤʠʩʣʝʥʥʷ ʻ ʦʜʥʠʤ ʽʟ 

ʘʢʪʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʫ ʰʢʦʣʽ, ʪʘʢ ʽ ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ 

ʦʩʚʽʪʠ. ʈʦʟʚʠʪʦʢ ʤʠʩʣʝʥʥʷ ʚʟʘʛʘʣʽ, ʽ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʟʦʢʨʝʤʘ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʟʤʽʩʪʫ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ 
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ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʚʦʣʦʜʽʻ ʟʜʘʪʥʽʩʪʶ ʚʠʨʽʰʫʚʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʚʜʘʥʥʷ, ʪʚʦʨʯʦ 

ʤʠʩʣʠʪʠ ʻ ʥʠʥʽ ʘʢʪʫʘʣʴʥʠʤ ʟʘʤʦʚʣʝʥʥʷʤ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʄʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ: ʧʦʷʩʥʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʥʘʧʨʷʤʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʫʩʚʽʜʦʤʣʶʚʘʪʠ, 

ʱʦ ʚ ʧʨʦʮʝʩʽ ʟʘʩʚʦʻʥʥʷ ʧʝʚʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫʯʝʥʴ ʟʜʽʡʩʥʶʻ ʧʝʚʥʽ 

ʚʽʜʢʨʠʪʪʷ ʜʣʷ ʩʝʙʝ ï ʮʝ ʭʦʨʦʰʽ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʝ ʙʫʪʠ ʘʢʪʠʚʽʟʘʮʽʷ 

ʮʠʭ ʫʤʦʚ. ɺʘʨʪʦ ʧʨʘʛʥʫʪʠ ʧʝʨʝʪʚʦʨʠʪʠ ʟʚʠʯʥʠʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ 

ʧʨʠʚʘʙʣʠʚʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʛʣʠʙʦʢʦ ʧʽʟʥʘʚʘʪʠ ʥʝʚʽʜʦʤʝ ʽ 

ʤʦʞʣʠʚʽʩʪʴ ʤʠʩʣʠʪʠ ʯʽʪʢʦ ʪʘ ʛʥʫʯʢʦ. ɺʘʞʣʠʚʦ, ʱʦʙ ʧʨʠʡʦʤʠ, ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ 

ʬʦʨʤʫʚʘʥʥʷ ʤʠʩʣʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫʨʽʟʥʦʤʘʥʽʪʥʶʚʘʣʠʩʴ ʽ 

ʧʦʩʪʫʧʦʚʦ ʩʪʘʚʘʣʠ ʩʢʣʘʜʥʽʰʠʤʠ, ʱʦʙ ʟʨʦʩʪʘʣʘ ʧʠʪʦʤʘ ʚʘʛʘ ʘʢʪʠʚʥʠʭ ʨʦʟʫʤʦʚʠʭ 

ʜʽʡ ʫʯʥʽʚ.   

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʨʦʟʚʠʥʝʥʝ ʤʠʩʣʝʥʥʷ ʻ ʦʜʥʽʻʶ ʽʟ ʚʘʞʣʠʚʠʭ ʫʤʦʚ ʫʩʧʽʰʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ʄʘʪʝʤʘʪʠʢʘ ð ʦʜʥʘ ʽʟ ʥʘʡʜʘʚʥʽʰʠʭ ʥʘʫʢ, ʨʘʟʦʤ ʽʟ ʪʠʤ, 

ʮʝ ʥʘʫʢʘ ʚʽʯʥʦ ʤʦʣʦʜʘ, ʷʢʘ ʞʠʚʠʪʴʩʷ ʪʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʽʜ ʧʦʩʪʽʡʥʦʛʦ ʧʨʠʪʦʢʫ 

ʥʦʚʠʭ ʟʘʜʘʯ, ʷʢʽ ʧʨʦʧʦʥʫʻ ʩʫʯʘʩʥʝ ʞʠʪʪʷ. ʉʴʦʛʦʜʥʽ ʦʩʦʙʣʠʚʦ ʚʽʜʯʫʪʥʝ 

ʧʨʦʥʠʢʥʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʩʬʝʨʠ ʥʘʫʢʠ ʽ ʧʨʘʢʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ.   

ʆʜʠʥ ʽʟ ʚʽʜʦʤʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʧʩʠʭʦʣʦʛʽʾ ʪʚʦʨʯʦʩʪʽ ʗ. ɸ. ʇʦʥʦʤʘʨʴʦʚ 

ʟʘʟʥʘʯʘʚ, ʱʦ ʪʚʦʨʯʫ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʥʝʦʙʭʽʜʥʦ ʤʦʜʝʣʶʚʘʪʠ. ʅʝʦʙʭʽʜʥʦ 

ʤʦʜʝʣʶʚʘʪʠ ʥʝ ʩʪʽʣʴʢʠ ʫʤʦʚʫ ʟʘʜʘʯʽ, ʩʢʽʣʴʢʠ ʫʤʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʚʦʨʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ. ʊʽ ʜʽʾ ʪʘ ʝʤʦʮʽʾ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ 

ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʪʚʦʨʯʦʩʪʽ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʥʦʚʦʾ 

ʟʘʜʘʯʽ, ʥʘ ʫʨʦʮʽ ʤʘʪʝʤʘʪʠʢʠ ʤʘʶʪʴ ʧʣʘʥʦʤʽʨʥʦ ʚʠʢʣʠʢʘʪʠʩʴ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ 

ʮʽʻʾ ʟʘʜʘʯʽ ʽ ʚ ʫʯʥʽʚ.  

ʄʠʩʣʝʥʥʷ ʫʯʥʽʚ ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʜʘʯ: ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚ ʫʯʥʷ ʥʝʤʘʻ ʛʦʪʦʚʠʭ ʟʘʩʦʙʽʚ, ʤʠʩʣʝʥʥʷ ʥʘʧʨʘʚʣʝʥʝ ʥʘ 
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ʧʦʰʫʢ ʩʧʦʩʦʙʽʚ ʧʝʨʝʙʫʜʦʚʠ ʩʠʪʫʘʮʽʾ ʟ ʥʝʚʽʜʦʤʦʾ ʥʘ ʚʽʜʦʤʫ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʤʘʻ ʧʨʘʚʠʣʴʥʘ 

ʦʮʽʥʢʘ ʚʯʠʪʝʣʝʤ ʚʘʞʢʦʩʪʽ ʟʘʜʘʯʽ. ʅʘʨʷʜʫ ʟ ʧʽʟʥʘʚʘʣʴʥʦʶ ʜʦʩʪʫʧʥʽʩʪʶ ʟʘʜʘʯʘ 

ʤʘʻ ʤʽʩʪʠʪʠ ʚ ʩʦʙʽ ʧʝʨʝʙʦʨʥʽ ʜʣʷ ʫʯʥʽʚ ʧʩʠʭʦʣʦʛʽʯʥʽ ʪʨʫʜʥʦʱʽ. ʇʨʘʚʠʣʴʥʦ 

ʧʽʜʽʙʨʘʥʘ ʟʘʜʘʯʘ ʤʘʻ ʨʦʟʢʨʠʚʘʪʠ ʤʠʩʣʝʥʥʷ ʫ ʚʩʽʡ ʧʦʚʥʦʪʽ, ʤʘʻ ʙʫʪʠ ʮʽʢʘʚʦʶ ʜʣʷ 

ʫʯʥʷ, ʤʘʻ ʟʘʭʦʧʣʶʚʘʪʠ ʡʦʛʦ ʫʚʘʛʫ ʽ ʩʪʠʤʫʣʶʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ. 

ɿʦʚʩʽʤ ʥʝʜʘʚʥʦ ʩʚʽʪ ʟʜʠʚʫʚʘʣʘ ʤʦʣʦʜʘ ʫʢʨʘʾʥʩʴʢʘ ʚʯʝʥʘ ʄʘʨʠʥʘ ɺ'ʷʟʦʚʩʴʢʘ. 

ɺʦʥʘ ʚʠʨʽʰʠʣʘ ʦʜʥʫ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ ʩʴʦʛʦʜʝʥʥʷ, ʥʘʜ 

ʷʢʦʶ ʚʯʝʥʽ ʙʠʣʠʩʷ ʚʞʝ ʢʽʣʴʢʘ ʩʪʦʣʽʪʴ. ʂʠʷʥʮʽ, ʷʢʘ ʥʘʨʘʟʽ ʤʝʰʢʘʻ ʚ ɹʝʨʣʽʥʽ, 

ʚʜʘʣʦʩʷ ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʫ ʟ ʢʦʤʙʽʥʘʪʦʨʥʦʾ ʛʝʦʤʝʪʨʽʾ. ʄʘʨʠʥʘ ʧʨʠʜʫʤʘʣʘ, ʷʢ 

ʚʢʣʘʜʘʪʠ ʢʫʣʴʢʠ ʚ 8-ʤʽʨʥʦʤʫ ʪʘ 24-ʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʅʘ ʧʨʘʢʪʠʮʽ ʨʦʙʦʪʘ 

ʫʢʨʘʾʥʩʴʢʦʾ ʚʯʝʥʦʾ ʜʦʧʦʤʦʞʝ, ʟʦʢʨʝʤʘ, ʧʦʣʽʧʰʠʪʠ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʫ ʚ ʂʦʩʤʦʩʽ. 

ɰʾ ʜʦʩʷʛʥʝʥʥʷ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʨʝʢʮʽʾ ʧʦʤʠʣʦʢ ʚ ʤʦʙʽʣʴʥʠʭ 

ʪʝʣʝʬʦʥʘʭ, ʽʥʪʝʨʥʝʪʽ ʪʘ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ɿʘʡʥʷʪʠʩʷ ʧʨʦʙʣʝʤʦʶ ʢʫʣʴ 

ʄʘʨʠʥʫ ɺʷʟʦʚʩʴʢʫ ʥʘʜʠʭʥʫʚ ʢʠʾʚʩʴʢʠʡ ʤʘʪʝʤʘʪʠʢ ɸʥʜʨʽʡ ɹʦʥʜʘʨʝʥʢʦ, 

ʟʘʟʥʘʯʠʚʰʠ, ʱʦ ʜʽʚʯʠʥʘ ʤʘʻ ʨʦʟʚʠʥʝʥʽ ʪʚʦʨʯʽ ʷʢʦʩʪʽ ʘʙʠ ʚʧʦʨʘʪʠʩʷ ʟ 

ʥʘʜʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ.  

ɺʠʩʥʦʚʢʠ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʯʥʦʾ, ʥʠʥʽ ʻ ʥʝ 

ʩʪʽʣʴʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʫʯʥʷʤʠ ʤʘʢʩʠʤʫʤʫ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ, ʩʢʽʣʴʢʠ ʩʪʚʦʨʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʾʭʥʴʦʛʦ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ. ʄʠ ʧʝʨʝʢʦʥʘʥʽ, 

ʱʦ ʚʧʣʠʚʘʪʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʠʭ ʷʢʦʩʪʝʡ ʚ ʫʯʥʽʚ ʤʦʞʝ ʣʠʰʝ ʪʦʡ ʚʯʠʪʝʣʴ, 

ʷʢʦʤʫ ʪʘʢʽ ʷʢʦʩʪʽ ʧʨʠʪʘʤʘʥʥʽ. ʊʦʤʫ ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʥʠʥʽ ʤʘʻ ʜʙʘʪʠ ʧʨʦ 

ʚʣʘʩʥʠʡ ʩʘʤʦʨʦʟʚʠʪʦʢ, ʧʨʦ ʘʢʪʠʚʥʫ ʪʚʦʨʯʫ ʜʽʷʣʴʥʽʩʪʴ, ʷʢ ʧʝʜʘʛʦʛʽʯʥʫ, ʪʘʢ ʽ 

ʤʘʪʝʤʘʪʠʯʥʫ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ, 

ʡʦʛʦ ʧʨʘʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʨʦʢʫ, ʘʢʪʠʚʥʘ ʚʣʘʩʥʘ ʪʚʦʨʯʘ ʜʽʷʣʴʥʽʩʪʴ, 

ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ ʚʘʞʣʠʚʠʤʠ ʧʝʨʝʜʫʤʦʚʘʤʠ ʩʪʚʦʨʝʥʥʷ ʪʚʦʨʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʤʘʪʝʤʘʪʠʢʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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çʊʝʦʨʽʷ ʪʘ ʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ (ʤʘʪʝʤʘʪʠʢʘ)è /ʆʣʴʛʘ ɯʚʘʥʽʚʥʘ ʄʘʪʷʰ ï 

ʂʠʾʚ, 2014. ï 568 ʩ. 

 

ɸʥʦʪʘʮʽʷ. ɺʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʥʘʧʨʷʤʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʦʟʚʠʪʦʢ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʽ ʷʢʦʩʪʽ, ʜʽʷʣʴʥʽʩʪʴ ʚʯʠʪʝʣʷ 

ʤʘʪʝʤʘʪʠʢʠ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. 

 

 

ʄʝʜʚʝʜʩʴʢʘ ɺʽʢʪʦʨʽʷ ɹʨʦʥʽʩʣʘʚʽʚʥʘ 

ʄʘʨʘʥʯʘʢ ɺʽʢʪʦʨʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʚʠʢʣʘʜʘʯ ̔ʤʘʪʝʤʘʪʠʢʠ ɺʽʥʥʠʮʴʢʦʛʦ ʢʦʣʝʜʞʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʌʆʈʄʋɺɸʅʅʗ ʄɸʊɽʄɸʊʀʏʅʀʍ ʂʆʄʇɽʊɽʅʎɯʁ  

ʅɸ ɿɸʅʗʊʊʗʍ ɿ ʇʈʆɻʈɸʄʋɺɸʅʅʗ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʥʘʧʨʷʤʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʻ ʽʥʪʝʛʨʘʮʽʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ɺʅɿ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʧʨʠʷʻ ʟʘʣʫʯʝʥʥʶ ʩʪʫʜʝʥʪʽʚ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ ʚ 

ʥʘʚʯʘʥʥʽ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʾʭʥʴʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʋ ɺʽʥʥʠʮʴʢʦʤʫ ʢʦʣʝʜʞʽ ʅʋʍʊ 

ʤʘʪʝʤʘʪʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, 

ʱʦ ʚʠʢʦʥʫʻ ʨʦʣʴ ʤʦʚʠ ʥʘʫʢʠ ʪʘ ʤʦʚʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʘʤʝ ʪʦʤʫ 

https://scholar.google.com.ua/scholar?oi=bibs&cluster=3850264091173546851&btnI=1&hl=ru
https://scholar.google.com.ua/scholar?oi=bibs&cluster=3850264091173546851&btnI=1&hl=ru
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ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʥʘʧʨʷʤʽʚ ʷʢ 

ʦʜʥʽʻʾ ʽʟ ʩʢʣʘʜʦʚʠʭ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ ʻ ʦʜʥʠʤ ʽʟ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʚʤʽʥʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʙʫʪʽ 

ʟʥʘʥʥʷ ʫ ʩʚʦʾʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

 ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʧʨʦʙʣʝʤʽ 

ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ɯ.ʄ. ɸʣʣʘʛʫʣʦʚʘ, ɺ.ɺ. ɸʯʢʘʥʘ, ʃ.ɯ. 

ɿʘʡʮʝʚʦʾ, ʉ.ɸ. ʈʘʢʦʚʘ, ʅ.ɻ. ʍʦʜʠʨʻʚʦʾ, ʆ.ɺ. ʐʘʚʘʣʴʦʚʦʾ. 

 ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  ʄʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʮʝ ʚʤʽʥʥʷ 

ʙʘʯʠʪʠ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʢʫ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʨʦʟʫʤʽʪʠ ʟʤʽʩʪ ʽ ʤʝʪʦʜ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʫʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʾʾ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʢʠ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʦʮʽʥʶʚʘʪʠ ʧʦʭʠʙʢʫ ʦʙʯʠʩʣʝʥʴ. ʄʝʪʦʶ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʚ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦ ʛʨʘʤʦʪʥʦʛʦ 

ʩʪʫʜʝʥʪʘ. ʂʦʞʝʥ ʚʠʧʫʩʢʥʠʢ ʪʝʭʥʽʯʥʦʛʦ ʟʘʢʣʘʜʫ ʧʦʚʠʥʝʥ ʫʤʽʪʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ ʚ ʨʝʘʣʴʥʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʟʤʽʩʪʦʚʫ ʤʦʜʝʣʴ, ʨʦʟʨʦʙʣʝʥʫ ʃ.ʂ. ɯʣʷʰʝʥʢʦ [2], ʚʠʦʢʨʝʤʠʤʦ ʪʘʢʽ 

ʢʦʤʧʦʥʝʥʪʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʽʥʞʝʥʝʨʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ: ʮʽʣʴʦʚʠʡ, ʟʤʽʩʪʦʚʠʡ, ʜʽʷʣʴʥʽʩʥʦ-ʧʨʦʮʝʩʫʘʣʴʥʠʡ, ʨʝʟʫʣʴʪʘʪʠʚʥʦ-

ʦʮʽʥʦʯʥʠʡ. ʆʧʠʰʝʤʦ ʟʘʟʥʘʯʝʥʽ ʢʦʤʧʦʥʝʥʪʠ.  

ʎʽʣʴʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʚʽʜʦʙʨʘʞʘʻ ʮʽʣʽ ʪʘ ʟʘʜʘʯʽ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʚ 

ʩʪʫʜʝʥʪʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚôʷʟʫʚʘʪʠ 

ʽʥʞʝʥʝʨʥʦ-ʧʨʘʢʪʠʯʥʽ ʟʘʜʘʯʽ, ʟʥʘʯʫʱʽ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʽʥʞʝʥʝʨʘ, ʥʘ 

ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ʆʩʥʦʚʥʠʤʠ ʮʽʣʷʤʠ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʢʦʣʝʜʞʽʚ  

1) ʧʨʝʟʝʥʪʘʮʽʷ ʟʥʘʥʴ ʨʽʚʥʷ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʙʫʪʽ 

ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʽ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ;  
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2) ʫʤʽʥʥʷ ʧʨʝʜʩʪʘʚʣʷʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʜʘʥʽ ʚ ʫʩʥʽʡ, ʮʠʬʨʦʚʽʡ ʬʦʨʤʽ, 

ʛʨʘʬʽʯʥʦ ʘʙʦ ʩʠʤʚʦʣʽʯʥʦ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʾʭ ʪʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʰʣʷʭʦʤ ʾʭʥʴʦʛʦ 

ʘʥʘʣʽʟʫ;  

3) ʫʤʽʥʥʷ ʚʠʷʚʣʷʪʠ ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʥʘʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʠʡ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʧʨʠʨʦʜʥʠʯʠʭ, ʩʫʩʧʽʣʴʥʠʭ ʪʘ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢʘʭ;  

4) ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʡ ʨʦʟʫʤʽʥʥʷ, ʨʦʟʚôʷʟʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ ʪʘ 

ʨʦʙʠʪʠ ʦʮʽʥʢʫ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɿʤʽʩʪʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʡ ʟ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʟʤʽʩʪʦʚʦʾ ʤʦʜʝʣʽ ʽ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʟʤʽʩʪ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. ɺʠʦʢʨʝʤʠʤʦ 

ʥʘʧʨʷʤʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʩʪʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ 

ʪʝʭʥʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʫ ʩʚʽʪʣʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ [6]: ï ʥʘʜʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʚʠʪʦʢ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ 

ʥʘʚʠʯʦʢ, ʷʢʽ ʩʪʫʜʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʞʠʪʪʽ ʽ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ; ï 

ʧʦʩʠʣʝʥʥʷ ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʛʦ ʦʧʘʥʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʽʥʞʝʥʝʨʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʾʭ 

ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʾ; ʨʦʟʚʠʪʦʢ ʷʢ ʤʘʪʝʤʘʪʠʯʥʠʭ, ʪʘʢ ʽ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ; ï ʩʠʩʪʝʤʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʜʠʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʤʦʙʽʣʴʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʱʦ 

ʤʘʻ ʧʝʨʰʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʥʘʙʫʪʪʷ ʩʪʫʜʝʥʪʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʩʪʫʜʝʥʪʽʚ, 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʚʯʝʥʥʷ ʧʨʦʛʨʘʤʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ; ï ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʡ ʧʦʧʦʚʥʝʥʥʷ ʚʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʝʪʦʜʠ ʪʘ ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʜʘʥʠʭ.  



31 

 

ɼʽʷʣʴʥʽʩʥʦ-ʧʨʦʮʝʩʫʘʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪ ʧʦʪʨʝʙʫʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʽʚ, 

ʟʘʩʦʙʽʚ ʪʘ ʬʦʨʤ ʧʝʜʘʛʦʛʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ. ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ [1; 4]: ï ʤʝʪʦʜʘʤʠ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʟʤʽʱʫʶʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʧʨʦʚʝʜʝʥʥʷ ʧʦʰʫʢʦʚʠʭ, 

ʥʘʚʯʘʣʴʥʦʜʦʩʣʽʜʥʠʮʴʢʠʭ ʪʘ ʧʨʦʝʢʪʥʠʭ ʨʦʙʽʪ ʧʽʜ ʯʘʩ ʫʩʽʭ ʬʦʨʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ: 

ï ʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ, ʱʦ ʤʦʜʠʬʽʢʫʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʧʽʜʭʦʜʽʚ ʫ ʥʘʚʯʘʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ; 

 ï ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ, ʱʦ ʷʢʽʩʥʦ ʨʦʟʰʠʨʶʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʦʙʫʜʦʚʠ ʡ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʟʘʜʘʯ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʪʥʠʭ 

ʩʠʩʪʝʤ, ʪʦʯʥʦʛʦ ʘʙʦ ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ. 

 ʋ ʷʢʦʩʪʽ ʧʽʜʪʨʠʤʢʠ ʮʴʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʧʨʠʡʤʘʶʪʴʩʷ ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʽ 

ʢʦʤʧʣʝʢʩʠ ʜʠʩʮʠʧʣʽʥʠ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ (ʉʂʄ), 

ʧʝʨʰ ʟʘ ʚʩʝ ʧʘʢʝʪʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ (CAS) ʪʘ ʧʘʢʝʪʽʚ ʜʠʥʘʤʽʯʥʦʾ 

ʛʝʦʤʝʪʨʽʾ (DGS).  

ɼʽʷʣʴʥʽʩʥʦ-ʧʨʦʮʝʩʫʘʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʫ ʬʦʨʤʽ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ, ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ, ʟʙʣʠʞʫʻ ʡʦʛʦ ʟʘ ʬʦʨʤʦʶ ʽ ʤʝʪʦʜʘʤʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ 

(ʥʘʫʢʦʚʦʾ ʽ ʧʨʠʢʣʘʜʥʦʾ) ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʘ. ʈʝʟʫʣʴʪʘʪʠʚʥʦ-ʦʮʽʥʦʯʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷʤ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ.  

ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ [4]: ʧʨʦʮʝʜʫʨʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʪʝʭʥʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, 

ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. ɼʦʩʣʽʜʥʠʮʴʢʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʚʦʣʦʜʽʥʥʷ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ 

ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ.  

ʅʘʧʨʷʤʘʤʠ ʾʾ ʥʘʙʫʪʪʷ ʻ [4]: ï ʬʦʨʤʫʣʶʚʘʪʠ (ʩʪʘʚʠʪʠ) ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ 

ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʫʩʧʽʣʴʥʦ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ (ʽʜʝʘʣʽʟʘʮʽʷ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ, ʩʧʝʮʠʬʽʢʘʮʽʷ): 



32 

 

 ï ʙʫʜʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʘʣʛʦʨʠʪʤʽʯʥʽ (ʢʦʤʧôʶʪʝʨʥʽ) ʤʦʜʝʣʽ ʟʘʜʘʯ; 

 ï ʚʠʩʫʚʘʪʠ ʪʘ ʝʤʧʽʨʠʯʥʦ ʧʝʨʝʚʽʨʷʪʠ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʛʽʧʦʪʝʟ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ 

ʚʽʜʦʤʽ ʤʝʪʦʜʠ (ʽʥʜʫʢʮʽʷ, ʘʥʘʣʦʛʽʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ), ʘ ʪʘʢʦʞ ʥʘ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ 

ʜʦʩʣʽʜʞʝʥʴ; 

 ï ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʬʦʨʤʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʫ 

ʪʝʨʤʽʥʘʭ ʚʠʭʽʜʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʟʘʜʘʯʽ;  

ï ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʝʞʽ ʟʘʩʪʦʩʫʚʘʥʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʫʩʪʘʥʦʚʣʶʚʘʪʠ ʟʚôʷʟʢʠ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʤʦʜʠʬʽʢʫʚʘʪʠ ʚʠʭʽʜʥʫ ʟʘʜʘʯʫ, ʰʫʢʘʪʠ ʘʥʘʣʦʛʽʾ ʚ ʽʥʰʠʭ ʨʦʟʜʽʣʘʭ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 

ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʟʥʘʥʴ ʪʦʱʦ.  

ɼʣʷ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʦʛʦ ʥʘʧʨʷʤʫ ʬʦʨʤʫʚʘʥʥʷ ʩʘʤʝ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʩʢʣʘʜʦʚʦʶ ʾʭ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʦʩʢʽʣʴʢʠ ʟʘʩʚʦʻʥʽ 

ʟʥʘʥʥʷ, ʥʘʙʫʪʽ ʥʘʚʠʯʢʠ ʽ ʚʤʽʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʩʧʨʠʷʶʪʴ 

ʾʭʥʴʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʪʘ ʽʥʞʝʥʝʨʥʦʤʫ ʨʦʟʚʠʪʢʫ, ʫʜʦʩʢʦʥʘʣʝʥʥʶ 

ʘʙʩʪʨʘʢʪʥʦʛʦ ʡ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʦʛʦ 

ʩʧʝʮʽʘʣʽʩʪʘ. 

 ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʷʢ ʩʢʣʘʜʦʚʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʪʝʭʥʽʯʥʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʷ 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʟ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʥʘʚʯʘʥʥʷ. 

 ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʧʽʜʭʽʜ ʫ ʥʘʚʯʘʥʥʽ ï ʮʝ ʨʦʟʛʣʷʜ ʢʦʞʥʦʛʦ ʨʦʟʜʽʣʫ ʢʫʨʩʫ 

ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʢʦʞʥʦʾ ʪʝʤʠ ʢʫʨʩʫ, ʢʦʞʥʦʛʦ ʧʠʪʘʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

ʉʘʤʝ ʪʦʤʫ ʦʩʥʦʚʦʶ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʨʦʟʚôʷʟʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʟʘʜʘʯ ʟ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʦʙʪʦ ʟʘʜʘʯ, ʫ ʷʢʠʭ ʥʝ ʚʩʝ ʚʠʟʥʘʯʝʥʦ: ʘʙʦ ʫʤʦʚʘ ʟʘʜʘʯʽ, ʘʙʦ ʾʾ 

ʪʚʝʨʜʞʝʥʥʷ ʤʘʶʪʴ ʥʝʚʠʟʥʘʯʝʥʽ ʝʣʝʤʝʥʪʠ. 

 ʈʦʟʛʣʷʜ ʚʽʜʢʨʠʪʠʭ ʟʘʜʘʯ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʢʫʨʩʽ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘʙʣʠʞʘʻ 

ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʜʦ ʪʚʦʨʯʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʝʨʤʽʥʦʣʦʛʽʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʤʝʪʦʜʫ ʚ ʥʘʚʯʘʥʥʽ ʚʽʜʧʦʚʽʜʘʻ ʪʝʨʤʽʥʦʣʦʛʽʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  



33 

 

ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʧʽʜʭʽʜ ʫ ʥʘʚʯʘʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ 

ʪʝʭʥʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʧʦʚʠʥʝʥ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʩʭʝʤʦʶ [4]:  

- ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʷ ʧʦʥʷʪʪʷ 

- ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʥʷʪʪʷ 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʥʷʪʪʷ  

- ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʧʦʥʷʪʪʷ ʪʘ ʤʦʞʝ ʩʧʠʨʘʪʠʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ 

ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ.  

ʋ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ 

ʜʣʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʉʂʄ 

MathPiper, ʷʢʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 

Yacas ʪʘ ʜʠʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾ GeoGebra, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

MathPiper ʷʢ ʛʨʘʬʽʯʥʠʡ ʢʘʣʴʢʫʣʷʪʦʨ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʯʠ 

ʦʙʯʠʩʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ, ʥʘʧʠʩʘʥʠʭ ʤʦʚʦʶ Java.  

MathPiper ï ʮʝ ʥʦʚʘ ʤʘʪʝʤʘʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʻ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʜʦʚʦʣʽ ʧʨʦʩʪʦʶ, ʘ ʟ ʽʥʰʦʛʦ ï ʜʦʩʠʪʴ ʧʦʪʫʞʥʦʶ, ʱʦʙ ʙʫʪʠ 

ʢʦʨʠʩʥʦʶ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʟʘʜʘʯ 

(www.mathpiper.org).  

ʆʩʦʙʣʠʚʦʩʪʷʤʠ ʜʘʥʦʾ ʉʂʄ ʻ ʾʾ ʚʽʣʴʥʦʧʦʰʠʨʶʚʘʥʽʩʪʴ, ʚʦʥʘ ʤʘʻ ʚʽʣʴʥʽ ʢʦʜʠ 

ʜʦʩʪʫʧʫ, ʤʦʜʫʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʤʦʞʝ ʙʫʪʠ ʟʘʚʘʥʪʘʞʝʥʘ ʷʢ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʡ 

ʢʦʤʧôʶʪʝʨ, ʪʘʢ ʽ ʥʘ ʜʦʚʽʣʴʥʠʡ ʘʧʘʨʘʪʥʠʡ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

MathPiper ʷʢ ʤʦʙʽʣʴʥʫ ʉʂʄ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʚʠʱʦʾ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʪʝʭʥʽʯʥʦʤʫ ʟʘʢʣʘʜʽ, ʤʦʞʥʘ [5]: ï ʧʨʦʚʦʜʠʪʠ ʯʠʩʣʦʚʽ (ʫʨʘʭʦʚʫʶʯʠ 

ʡ ʜʽʾ ʟ ʢʦʤʧʣʝʢʩʥʠʤʠ ʯʠʩʣʘʤʠ) ʪʘ ʘʥʘʣʽʪʠʯʥʽ (ʷʢ ʽʟ ʬʫʥʢʮʽʷʤʠ ʦʜʥʽʻʾ, ʪʘʢ ʽ 

ʙʘʛʘʪʴʦʭ ʟʤʽʥʥʠʭ) ʦʙʯʠʩʣʝʥʥʷ; ï ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ (ʷʢ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʢʥʘ GeoGebra, ʪʘʢ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʠʭ ʧʨʦʛʨʘʤ);ï ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʠʭ ʰʘʙʣʦʥʽʚ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʦʙʫʜʦʚʫ ʧʣʦʩʢʠʭ ʢʨʠʚʠʭ ʪʘ 

ʧʦʚʝʨʭʦʥʴ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ; ï ʟʙʝʨʽʛʘʪʠ, ʽʤʧʦʨʪʫʚʘʪʠ ʬʘʡʣʠ ʟ ʦʪʨʠʤʘʥʠʤʠ 

ʦʙʯʠʩʣʝʥʥʷʤʠ; ï ʦʜʥʦʯʘʩʥʦ ʦʙʯʠʩʣʶʚʘʪʠ ʪʘ ʛʨʘʬʽʯʥʦ ʟʦʙʨʘʞʘʪʠ ʦʪʨʠʤʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ; ï ʜʦʢʫʤʝʥʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʩʪʚʦʨʶʶʯʠ ʙʘʟʫ ʜʘʥʠʭ. 

http://www.mathpiper.org/
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 ʆʢʨʽʤ ʪʦʛʦ, ʜʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʽʜ MathPiper ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ (IDE) MathPiperIDE, ʱʦ ʤʽʩʪʠʪʴ ʧʦʪʫʞʥʽ 

ʟʘʩʦʙʠ ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʫ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʛʨʘʬʽʢʠ.  

GeoGebra ï ʚʽʣʴʥʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʧʘʢʝʪ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʱʦ 

ʧʦʻʜʥʫʻ ʤʦʞʣʠʚʦʩʪʽ ʜʠʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾ ʟ ʘʥʘʣʽʪʠʯʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ. 

ʉʠʩʪʝʤʘ ʜʠʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾ GeoGebra ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʄ. ʍʦʭʝʥʚʘʨʪʝʨʦʤ 

ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java.  

ʆʩʢʽʣʴʢʠ GeoGebra ʤʘʻ ʟʨʫʯʥʠʡ ʪʘ ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʪʝʨʬʝʡʩ, 

ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʪʦ ʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʥʝ 

ʚʠʢʣʠʢʘʻ ʪʨʫʜʥʦʱʽʚ ʫ ʩʪʫʜʝʥʪʽʚ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʘʢʝʪʫ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʜʠʥʘʤʽʯʥʽ ʧʦʙʫʜʦʚʠ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʽ ʜʽʾ: 1) 

ʧʨʦʚʦʜʠʪʠ ʪʘ ʜʦʢʫʤʝʥʪʫʚʘʪʠ ʨʽʟʥʽ ʦʙʯʠʩʣʝʥʥʷ: ʯʠʩʣʦʚʽ (ʪʦʯʥʽ, ʥʘʙʣʠʞʝʥʽ ʟ 

ʫʢʘʟʘʥʦʶ ʪʦʯʥʽʩʪʶ), ʘʥʘʣʽʪʠʯʥʽ (ʜʽʾ ʟ ʘʣʛʝʙʨʠʯʥʠʤʠ ʚʠʨʘʟʘʤʠ, ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʨʽʚʥʷʥʴ, ʽʥʪʝʛʨʫʚʘʥʥʷ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ); 2) ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ 

ʟʘʣʝʞʥʦʩʪʽ (ʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ, ʢʨʠʚʽ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʪʘ 

ʧʘʨʘʤʝʪʨʠʯʥʦ ʟʘʜʘʥʽ ʬʫʥʢʮʽʾ), ʚʠʢʦʥʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʦʙʫʜʦʚʫ ʜʽʘʛʨʘʤ ʪʘ ʛʽʩʪʦʛʨʘʤ, ʘ ʪʘʢʦʞ ʨʠʩʫʥʢʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯʥʠʭ ʧʨʠʤʽʪʠʚʽʚ; 3) ʟʙʝʨʽʛʘʪʠ ʫ ʬʘʡʣʘʭ, ʨʦʟʜʨʫʢʦʚʫʚʘʪʠ ʪʘ 

ʧʝʨʝʩʠʣʘʪʠ ʧʦ ʤʝʨʝʞʽ ʬʘʡʣʠ ʟ ʦʙʯʠʩʣʝʥʥʷʤʠ ʯʠ ʛʨʘʬʽʢʦʶ; 4) ʩʪʚʦʨʶʚʘʪʠ ʷʢʽʩʥʫ 

ʘʥʽʤʘʮʽʶ ʛʨʘʬʽʯʥʠʭ ʦʙʨʘʟʽʚ. 

 GeoGebra ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʠʡ ʥʝ ʻ ʧʨʦʬʝʩʽʦʥʘʣʦʤ ʫ ʛʘʣʫʟʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘ ʤʘʻ ʪʽʣʴʢʠ ʙʘʟʦʚʫ ɯʂʊ ʧʽʜʛʦʪʦʚʢʫ. ʉʂʄ GeoGebra ʚʽʜʧʦʚʽʜʘʻ 

ʚʩʽʤ ʪʝʭʥʽʯʥʠʤ, ʝʨʛʦʥʦʤʽʯʥʠʤ ʪʘ ʝʩʪʝʪʠʯʥʠʤ ʚʠʤʦʛʘʤ, ʱʦ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʤʘʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʦ ʪʦʛʦ, 

ʱʦʙ ʧʨʠ ʥʘʣʝʞʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʝʜʘʛʦʛʽʯʥʽ ʚʠʤʦʛʠ. ʈʦʟʨʦʙʢʦʶ 

ʤʝʪʦʜʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ GeoGebra ʟʘʡʤʘʻʪʴʩʷ ʤʽʞʥʘʨʦʜʥʠʡ ʽʥʩʪʠʪʫʪ GeoGebra, 

ʫʢʨʘʾʥʩʴʢʝ ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ ʷʢʦʛʦ ʫ 2010 ʨʦʮʽ ʚʽʜʢʨʠʪʦ ʚ ʍʘʨʢʽʚʩʴʢʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʽʤʝʥʽ ɻ. ʉ. ʉʢʦʚʦʨʦʜʠ [3].  
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ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʤʦʞʥʘ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ; ʧʽʜʚʠʱʠʪʠ 

ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʥʫ ʫʩʧʽʰʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʥʘ 

ʨʽʚʥʽ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ; ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʜʣʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʩʪʫʜʝʥʪʽʚ ʽ ʨʦʟʢʨʠʪʪʷ ʾʭʥʴʦʛʦ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ; ʧʦʢʨʘʱʠʪʠ 

ʧʨʦʬʝʩʽʡʥʫ ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʪʘ ʟʙʽʣʴʰʠʪʠ ʾʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʨʠʥʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʨʘʮʽ; ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʢʦʤʧôʶʪʝʨʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ; 

ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ ʚ ʩʪʫʜʝʥʪʽʚ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʟʦʢʨʝʤʘ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʛʘʣʫʟʝʚʠʭ ʽ ʧʨʝʜʤʝʪʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ʅʽʢʦʣʘʻʚʘ ɸʣʴʦʥʘ ɯʣʣʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʤʘʛʽʩʪʨʘʪʫʨʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ) 

 

ɼʀɼɸʂʊʀʏʅɯ ɯɻʈʀ ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ ʗʂ ɿɸʉɯɹ 

ɸʂʊʀɺɯɿɸʎɯɰ ʇɯɿʅɸɺɸʃʔʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ʋʏʅɯɺ 

 

ʈʘʥʽʰʝ ʚ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʮʽ ʥʘʚʯʘʥʥʷ ʧʨʦʙʣʝʤʘ ʘʢʪʠʚʽʟʘʮʽʾ, ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ, 

ʨʦʟʛʣʷʜʘʣʘʩʴ, ʷʢ ʟʘʩʽʙ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ, ʤʝʪʦʜʽʚ 
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ʥʘʚʯʘʥʥʷ ʪʘ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ. ʊʘʢʝ ʨʦʟʫʤʽʥʥʷ ʧʨʦʙʣʝʤʠ ʘʢʪʠʚʽʟʘʮʽʾ 

ʙʫʣʦ ʘʢʪʫʘʣʴʥʠʤ ʜʦʪʠ, ʜʦʢʠ ʧʝʨʝʜ ʜʠʜʘʢʪʠʢʦʶ ʥʝ ʧʦʩʪʘʣʘ ʙʽʣʴʰ ʩʢʣʘʜʥʘ ʽ 

ʟʥʘʯʥʘ ʟʘʜʘʯʘ ï ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʚʠʭʦʚʘʥʥʷ ʫ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ 

ʘʢʪʠʚʥʦʾ ʞʠʪʪʻʚʦʾ ʧʦʟʠʮʽʾ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʰʣʷʭʠ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʧʦʧʦʚʥʶʚʘʣʠʩʴ ʽ ʧʨʦʙʣʝʤʥʠʤ 

ʥʘʚʯʘʥʥʷʤ ʽ ʤʽʞʧʨʝʜʤʝʪʥʠʤʠ ʟʚôʷʟʢʘʤʠ, ʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʩʝ ʨʦʟʛʣʷʜʘʣʦʩʷ  ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʢʝʨʫʶʯʦʾ ʬʫʥʢʮʽʾ ʚʯʠʪʝʣʷ.  

ʆʜʥʘʢ, ʘʢʪʠʚʽʟʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ ʥʝ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʚ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʰʢʦʣʠ ʣʠʰʝ ʷʢ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʥʽʩʪʶ ʫʯʥʽʚ. ʎʝ 

ʦʜʥʦʯʘʩʥʦ ʽ ʧʨʦʮʝʩ ʘʢʪʠʚʽʟʘʮʽʾ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʩʘʤʠʤ ʫʯʥʝʤ. ɯ ʯʠʤ ʚʽʥ 

ʜʦʨʦʩʣʽʰʠʡ, ʪʠʤ ʙʽʣʴʰʝ ʤʘʻ ʧʨʦʷʚʣʷʪʠ ʽʥʽʮʽʘʪʠʚʫ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʩʚʦʻʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʎʝʡ ʧʨʦʮʝʩ ʚʠʨʘʞʘʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʫʯʥʷ: ʡʦʛʦ 

ʫʩʪʘʥʦʚʢʘʤʠ, ʟʜʽʙʥʦʩʪʷʤʠ, ʰʚʠʜʢʽʩʪʶ ʡ ʘʜʝʢʚʘʪʥʽʩʪʶ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʧʨʘʛʥʝʥʥʷʤ ʽ ʚʤʽʥʥʷʤ ʩʪʘʚʠʪʠ ʧʝʨʝʜ ʩʦʙʦʶ ʟʘʜʘʯʽ ʪʘ 

ʟʥʘʭʦʜʠʪʠ ʰʣʷʭʠ ʾʭʥʴʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ. 

ɸʢʪʠʚʽʟʘʮʽʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ï ʮʝ  ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʘʪʤʦʩʬʝʨʠ 

ʥʘʚʯʘʥʥʷ, ʟʘ ʷʢʦʾ ʫʯʥʽ ʩʧʽʣʴʥʦ ʟ ʫʯʠʪʝʣʝʤ ʘʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ, ʩʚʽʜʦʤʦ 

ʨʦʟʤʽʨʢʦʚʫʶʪʴ ʥʘʜ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ, ʚʽʜʩʪʝʞʫʶʪʴ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ, 

ʩʧʨʦʩʪʦʚʫʶʪʴ ʘʙʦ ʨʦʟʰʠʨʶʶʪʴ ʩʚʦʾ ʟʥʘʥʥʷ, ʥʦʚʽ ʽʜʝʾ, ʧʦʯʫʪʪʷ ʘʙʦ ʜʫʤʢʠ. 

ɸʢʪʠʚʽʟʘʮʽʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʙʫʣʘ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ 

ʚʽʯʥʠʭ ʧʨʦʙʣʝʤ ʧʝʜʘʛʦʛʽʢʠ [5]. 

ʉ. ɺʠʛʦʚʩʴʢʘ [1, ʩ.154] ʫ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʦʢʨʝʤʣʶʻ ʪʘʢʽ ʧʽʜʭʦʜʠ ʜʦ 

ʪʨʘʢʪʫʚʘʥʥʷ ʧʦʥʷʪʪʷ çʘʢʪʠʚʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽè: 

ʜʠʜʘʢʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ (ʮʝ ʨʦʟʨʦʙʢʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʢʪʠʯʥʠʭ ʬʦʨʤ 

ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʘʢʪʠʚʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ 

ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʽʟ ʟʘʣʫʯʝʥʥʷ ʰʢʦʣʷʨʽʚ ʫ ʧʽʟʥʘʚʘʣʴʥʠʡ 

ʧʨʦʮʝʩ); ʢʦʛʥʽʪʠʚʥʠʡ (ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʚʦʨʯʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ, ʾʾ 

ʘʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ, ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠʚʝʨʪʘʻ ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ ʯʝʨʝʟ 

ʘʢʪʠʚʽʟʘʮʽʶ ʜʽʷʣʴʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ); ʽʥʪʝʛʨʘʪʠʚʥʠʡ (ʧʦʥʷʪʪʷ çʘʢʪʠʚʽʟʘʮʽʷ 
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ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽè ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟ ʧʦʟʠʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ, 

ʘ ʧʦʥʷʪʪʷ çʘʢʪʠʚʥʘ ʧʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴè ï ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʘ ʚ 

ʜʠʜʘʢʪʠʯʥʦʤʫ ʧʨʦʮʝʩʽ [3, ʩ.154]. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʜʣʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʚʩʝ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ 

ʩʪʘʶʪʴ ʪʘʢʽ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʨʠʩʠ ʷʢ ʜʠʥʘʤʽʟʤ ʽ ʚʘʨʽʘʪʠʚʥʽʩʪʴ. ɺʩʝ ʙʽʣʴʰʦʛʦ 

ʟʥʘʯʝʥʥʷ ʚ ʞʠʪʪʽ ʥʘʙʫʚʘʶʪʴ ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʚʤʽʥʥʷ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʠʪʫʘʮʽʡ, ʧʨʠʜʙʘʥʥʷ ʜʦʩʚʽʜʫ ʚʝʜʝʥʥʷ ʜʽʘʣʦʛʫ, ʜʠʩʢʫʩʽʡ, ʟʘʣʫʯʝʥʥʷ ʜʦ ʪʚʦʨʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʚʯʘʥʥʷ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʧʘʩʠʚʥʽʩʪʴ. ʎʠʤ ʽ ʧʦʷʩʥʶʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʘ ʫʚʘʛʫ ʚʯʠʪʝʣʷ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʽ ʧʨʠʡʦʤʽʚ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʘʢʪʠʚʥʦʾ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʬʦʨʤʫʶʪʴʩʷ ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ, 

ʫʟʘʛʘʣʴʥʶʚʘʪʠ, ʙʘʯʠʪʠ ʧʨʦʙʣʝʤʫ, ʬʦʨʤʫʚʘʪʠ ʛʽʧʦʪʝʟʫ, ʰʫʢʘʪʠ ʟʘʩʦʙʠ 

ʚʠʨʽʰʝʥʥʷ, ʢʦʨʠʛʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ (ʚʣʘʩʥʝ ʥʘʚʯʘʥʥʷ ʮʠʤ ʫʤʽʥʥʷʤ ʽ ʻ 

ʟʘʣʫʯʝʥʥʷ ʜʦ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ) [6]. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʧʽʟʥʘʚʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʷʢ ʩʢʣʘʜʥʠʡ ʬʝʥʦʤʝʥ ʦʩʦʙʠʩʪʦʩʪʽ ʣʶʜʠʥʠ, ʩʪʨʫʢʪʫʨʘ ʷʢʦʛʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ: 

1. ɽʤʦʮʽʡʥʦ-ʚʦʣʴʦʚʘ, ʩʝʥʩʦʨʥʘ ʪʘ ʢʦʛʥʽʪʠʚʥʘ. 

2. ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

3. ʌʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ. 

4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʻ: 

- ʧʨʠʥʮʠʧ ʩʘʤʦʩʪʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʢʦʣʷʨʽʚ; 

- ʧʨʠʥʮʠʧ ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ ʧʽʟʥʘʥʥʷ; 

- ʧʨʠʥʮʠʧ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʡ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʟʘʛʘʣʴʥʠʤ 

ʨʦʟʚʠʪʢʦʤ ʫʩʽʭ ʫʯʥʽʚ, ʟʦʢʨʝʤʘ, ʩʣʘʙʢʠʭ. 

ɸʥʘʣʽʟ ʧʝʜʘʛʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʦʶ 

ʧʨʦʙʣʝʤʦʶ ʜʠʜʘʢʪʠʢʠ ʻ ʧʨʦʙʣʝʤʘ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʥʘ 
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ʫʨʦʮʽ. ʎʝ ʦʟʥʘʯʘʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʠʪʝʣʷ ʟʽ ʩʪʠʤʫʣʶʚʘʥʥʷ ʫ 

ʰʢʦʣʷʨʽʚ ʥʘʚʯʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɸʢʪʠʚʥʘ ʤʠʩʣʝʥʥʻʚʘ ʨʦʙʦʪʘ ʫʯʥʽʚ ʥʘ ʫʨʦʮʽ, 

ʧʽʟʥʘʚʘʣʴʥʘ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ï ʟʘʧʦʨʫʢʘ ʫʩʧʽʰʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʧʽʜʪʨʠʤʘʥʥʷ 

ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝʦʙʭʽʜʥʝ ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ 

ʘʢʪʠʚʥʠʭ ʽ ʧʘʩʠʚʥʠʭ ʤʝʪʦʜʽʚ, ʾʭʥʽʡ ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʩʪʫ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʜʠʜʘʢʪʠʯʥʠʭ ʮʽʣʝʡ ʫʨʦʢʫ, ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʯʥʽʚ, ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 

ʪʘ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ [2, ʩ. 90]. 

ʆʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʽʚ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʨʘʟʦʤ ʽʟ 

ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʧʨʠʡʦʤʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʫʨʦʢʘʭ ï ʜʠʜʘʢʪʠʯʥʘ 

ʛʨʘ. ɼʠʜʘʢʪʠʯʥʘ ʛʨʘ ʩʧʨʠʷʻ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʚʠʢʣʠʢʘʻ 

ʫ ʥʠʭ ʽʥʪʝʨʝʩ ʽ ʜʦʧʦʤʘʛʘʻ ʟʘʩʚʦʾʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. 

ɯʛʨʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʤʦʪʠʚʫ, ʘʢʪʠʚʽʟʘʮʽʾ 

ʤʠʩʣʝʥʥʻʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʧʦʩʠʣʶʻ ʾʭʥʶ ʫʚʘʛʫ ʜʦ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʧʽʜʚʠʱʫʻ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʦʯʫʪʪʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʫʩʧʽʭʠ 

ʫ ʥʘʚʯʘʥʥʽ ʚʩʴʦʛʦ ʢʣʘʩʫ ʽ ʟʘ ʩʚʦʾ ʦʩʦʙʠʩʪʦ. ʈʘʟʦʤ ʽʟ ʪʠʤ ʧʨʦʮʝʩ ʛʨʠ, ʾʾ 

ʨʝʟʫʣʴʪʘʪʠ ʟʤʫʰʫʚʘʣʠ ʟʘʤʠʩʣʠʪʠʩʷ ʜʝʷʢʠʭ ʫʯʥʽʚ ʧʨʦ ʧʨʦʛʘʣʠʥʠ ʫ ʟʥʘʥʥʷʭ ʽ 

ʰʣʷʭʠ ʾʭ ʣʽʢʚʽʜʘʮʽʾ [4, ʩ. 11]. 

ɼʠʜʘʢʪʠʯʥʘ ʥʘʚʯʘʣʴʥʘ ʛʨʘ ʚʠʢʦʥʫʻ ʜʝʢʽʣʴʢʘ ʬʫʥʢʮʽʡ: 

- ʚʠʷʚʣʷʻ ʚʧʣʠʚ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ ʫʯʥʷ, ʨʦʟʚʠʚʘʶʯʠ ʡʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʨʦʟʰʠʨʶʶʯʠ ʢʨʫʛʦʟʽʨ; 

- ʚʯʠʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʢʦʥʢʨʝʪʥʽʡ ʩʠʪʫʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ; 

- ʤʦʪʠʚʫʻ ʪʘ ʩʪʠʤʫʣʶʻ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ [2, ʩ. 88]. 

ɼʦ ʥʘʚʯʘʣʴʥʦʾ ʛʨʠ ʚʠʩʫʚʘʶʪʴʩʷ ʪʘʢʽ ʧʩʠʭʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ: 

1. ʗʢ ʽ ʙʫʜʴ-ʷʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʽʛʨʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʫʨʦʮʽ ʤʘʻ ʙʫʪʠ ʤʦʪʠʚʦʚʘʥʘ, 

ʘ ʫʯʥʷʤ ʥʝʦʙʭʽʜʥʦ ʚʽʜʯʫʚʘʪʠ ʧʦʪʨʝʙʫ ʚ ʥʽʡ. 

2. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʩʠʭʦʣʦʛʽʯʥʘ ʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʛʦʪʦʚʥʽʩʪʴ ʜʦ 

ʫʯʘʩʪʽ ʚ ʛʨʽ. 
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3. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʨʘʜʽʩʥʦʛʦ ʥʘʩʪʨʦʶ, ʚʟʘʻʤʦʨʦʟʫʤʽʥʥʷ, ʪʦʚʘʨʠʩʴʢʦʩʪʽ 

ʚʯʠʪʝʣʴ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʭʘʨʘʢʪʝʨ, ʪʝʤʧʝʨʘʤʝʥʪ, ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ, ʩʪʘʥ ʟʜʦʨʦʚôʷ 

ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʛʨʠ. 

4. ɿʤʽʩʪ ʛʨʠ ʤʘʻ ʙʫʪʠ ʮʽʢʘʚʠʤ ʽ ʟʥʘʯʫʱʠʤ ʜʣʷ ʾʾ ʫʯʘʩʥʠʢʽʚ; ʛʨʘ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʦʪʨʠʤʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʻ ʮʽʥʥʠʤʠ ʜʣʷ ʥʠʭ [5, ʩ.88]. 

ʇʽʜ ʯʘʩ ʜʠʜʘʢʪʠʯʥʦʾ ʛʨʠ ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ʜʠʩʮʠʧʣʽʥʘ. ʅʘ ʜʫʤʢʫ 

ʙʘʛʘʪʴʦʭ ʫʯʠʪʝʣʽʚ, ʫʨʦʢ ʤʘʪʝʤʘʪʠʢʠ ʚʚʘʞʘʻʪʴʩʷ ʽʜʝʘʣʴʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʜʠʩʮʠʧʣʽʥʠ, ʷʢʱʦ ʰʢʦʣʷʨʽ ʟʦʩʝʨʝʜʞʝʥʽ, ʫʚʘʞʥʽ, ʘʢʪʠʚʥʽ, ʟʘʡʤʘʶʪʴʩʷ ʣʠʰʝ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʩʘʤʦʩʪʽʡʥʦʶ ʨʦʙʦʪʦʶ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʶ ʜʫʤʢʫ 

ʘʙʦ ʧʨʠʧʫʱʝʥʥʷ ʣʠʰʝ ʧʽʜʥʷʚʰʠ ʨʫʢʫ ʽ ʟʘ ʜʦʟʚʦʣʫ ʚʯʠʪʝʣʷ. 

ʗʢʱʦ ʩʧʽʣʢʫʚʘʥʥʷ ʰʢʦʣʷʨʽʚ ʧʽʜ ʯʘʩ ʜʠʜʘʢʪʠʯʥʦʾ ʛʨʠ ʟʨʦʙʠʪʠ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤ, ʪʘʢʠʤ, ʱʦʙ ʚʦʥʠ ʚʽʜʯʫʣʠ ʢʦʨʠʩʪʴ ʚʽʜ ʪʘʢʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʚ 

ʧʨʦʮʝʩʽ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʷʢ ʫ 

ʥʘʚʯʘʥʥʽ, ʪʘʢ ʽ ʫ ʬʦʨʤʫʚʘʥʥʽ ʦʩʦʙʠʩʪʦʩʪʽ [4, ʩ.11]. 

ʈʦʟʛʣʷʥʝʤʦ, ʚ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʧʝʮʠʬʽʢʘ ʜʠʜʘʢʪʠʯʥʦʾ ʛʨʠ, ʾʾ ʩʫʪʪʻʚʽ ʦʟʥʘʢʠ. 

ʇʦ-ʧʝʨʰʝ, ʜʠʜʘʢʪʠʯʥʘ ʛʨʘ ʤʘʻ ʩʚʦʶ ʩʪʽʡʢʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʚʽʜʨʽʟʥʷʻ ʾʾ ʚʽʜ ʙʫʜʴ-

ʷʢʦʾ ʽʥʰʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʥʦʚʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʠʜʘʢʪʠʯʥʦʾ ʛʨʠ ʻ: ʽʛʨʦʚʠʡ ʟʘʜʫʤ, 

ʧʨʘʚʠʣʘ, ʽʛʨʦʚʽ ʜʽʾ, ʧʽʟʥʘʚʘʣʴʥʠʡ ʟʤʽʩʪ ʘʙʦ ʜʠʜʘʢʪʠʯʥʽ ʟʘʜʘʯʽ, ʦʙʣʘʜʥʘʥʥʷ, 

ʨʝʟʫʣʴʪʘʪ ʛʨʠ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʛʦʨ ʚʟʘʛʘʣʽ ʜʠʜʘʢʪʠʯʥʘ ʛʨʘ ʚʦʣʦʜʽʻ ʩʫʪʪʻʚʦʶ ʦʟʥʘʢʦʶ ï 

ʥʘʷʚʥʽʩʪʶ ʯʽʪʢʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʘʚʯʘʥʥʷ ʡ ʚʽʜʧʦʚʽʜʥʦʛʦ ʾʡ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ, ʚʠʜʽʣʝʥʽ ʚ ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ ʡ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ. 

ʈʦʟʛʣʷʥʝʤʦ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʠʜʘʢʪʠʯʥʦʾ ʛʨʠ [4, ʩ.12,13]. 

ɯʛʨʦʚʠʡ ʟʘʜʫʤ ï ʧʝʨʰʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʢʦʤʧʦʥʝʥʪ ʛʨʠ ï ʚʠʨʘʞʝʥʠʡ, ʷʢ 

ʧʨʘʚʠʣʦ, ʫ ʥʘʟʚʽ ʛʨʠ. ʁʦʛʦ ʟʘʢʣʘʜʝʥʦ ʫ ʪʽʡ ʜʠʜʘʢʪʠʯʥʽʡ ʟʘʜʘʯʽ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʚôʷʟʘʪʠ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ɯʛʨʦʚʠʡ ʟʘʜʫʤ ʥʘʜʘʻ ʛʨʽ ʧʽʟʥʘʚʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʚʠʩʫʚʘʻ ʜʦ ʫʯʘʩʥʠʢʽʚ ʛʨʠ ʧʝʚʥʽ ʚʠʤʦʛʠ ʩʪʦʩʦʚʥʦ ʟʥʘʥʴ. 
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ʂʦʞʥʘ ʜʠʜʘʢʪʠʯʥʘ ʛʨʘ ʤʘʻ ʧʨʘʚʠʣʘ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦʨʷʜʦʢ ʜʽʡ ʽ ʧʦʚʝʜʽʥʢʫ 

ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʛʨʠ, ʩʧʨʠʷʶʪʴ ʩʪʚʦʨʝʥʥʶ ʥʘ ʫʨʦʮʽ ʩʧʨʠʷʪʣʠʚʦʾ ʘʪʤʦʩʬʝʨʠ. ʊʦʤʫ 

ʧʨʘʚʠʣʘ ʜʠʜʘʢʪʠʯʥʠʭ ʽʛʦʨ ʤʘʶʪʴ ʨʦʟʨʦʙʣʷʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʝʪʠ ʫʨʦʢʫ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʯʥʽʚ. ʎʠʤ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʧʨʦʷʚʫ 

ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʥʘʧʦʣʝʛʣʠʚʦʩʪʽ, ʤʠʩʣʝʥʥʻʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʧʦʷʚʠ ʚ 

ʢʦʞʥʦʛʦ ʫʯʥʽ ʧʦʯʫʪʪʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ, ʫʩʧʽʭʫ. 

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʫ ʜʠʜʘʢʪʠʯʥʽʡ ʛʨʽ ʻ ʽʛʨʦʚʽ ʜʽʾ, ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ 

ʧʨʘʚʠʣʘʤʠ ʛʨʠ, ʩʧʨʠʷʶʪʴ ʧʽʟʥʘʚʘʣʴʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʰʢʦʣʷʨʽʚ, ʜʘʶʪʴ ʾʤ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʷʚʠʪʠ ʩʚʦʾ ʟʜʽʙʥʦʩʪʽ, ʟʘʩʪʦʩʫʚʘʪʠ ʥʘʷʚʥʽ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ ʡ 

ʥʘʚʠʯʢʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ.  

ʋʯʠʪʝʣʴ, ʷʢ ʢʝʨʽʚʥʠʢ ʛʨʠ, ʩʧʨʷʤʦʚʫʻ ʾʾ ʫ ʧʦʪʨʽʙʥʠʡ ʙʽʢ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʘʢʪʠʚʽʟʫʻ ʾʾ ʭʽʜ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʨʠʡʦʤʘʤʠ, ʧʽʜʪʨʠʤʫʻ ʽʥʪʝʨʝʩ ʜʦ ʛʨʠ, 

ʧʽʜʙʘʜʴʦʨʶʻ ʚʽʜʩʪʘʶʯʠʭ. 

ʆʩʥʦʚʦʶ ʜʠʜʘʢʪʠʯʥʦʾ ʛʨʠ, ʷʢʘ ʧʨʦʥʠʟʫʻ ʩʦʙʦʶ ʾʾ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ, ʻ 

ʧʽʟʥʘʚʘʣʴʥʠʡ ʟʤʽʩʪ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʟʘʩʚʦʻʥʥʽ ʪʠʭ ʟʥʘʥʴ ʽ ʚʤʽʥʴ ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ, ʧʦʩʪʘʚʣʝʥʦʾ ʛʨʦʶ. 

ʆʙʣʘʜʥʘʥʥʷ ʜʠʜʘʢʪʠʯʥʦʾ ʛʨʠ ʷʢ ʧʨʘʚʠʣʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʦʙʣʘʜʥʘʥʥʷ ʫʨʦʢʫ. 

ʎʝ ʥʘʷʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʫʣʴʪʠʤʝʜʽʘ ʪʦʱʦ. 

ʉʶʜʠ ʪʘʢʦʞ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʨʽʟʥʽ ʟʘʩʦʙʠ ʥʘʦʯʥʦʩʪʽ: ʪʘʙʣʠʮʽ, ʤʦʜʝʣʽ, ʘ ʪʘʢʦʞ 

ʜʠʜʘʢʪʠʯʥʽ ʨʦʟʜʘʪʢʦʚʽ ʤʘʪʝʨʽʘʣʠ, ʧʨʘʧʦʨʮʽ, ʷʢʠʤʠ ʥʘʛʦʨʦʜʞʫʶʪʴʩʷ ʢʦʤʘʥʜʠ-

ʧʝʨʝʤʦʞʮʽ. 

ɼʠʜʘʢʪʠʯʥʘ ʛʨʘ ʤʘʻ ʧʝʚʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʷʢʠʡ ʻ ʬʽʥʘʣʦʤ ʛʨʠ, ʥʘʜʘʻ ʛʨʽ 

ʟʘʚʝʨʰʝʥʽʩʪʴ. ɺʽʥ ʚʠʩʪʫʧʘʻ, ʥʘʩʘʤʧʝʨʝʜ, ʫ ʬʦʨʤʽ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʟʘʜʘʯʽ ʽ ʜʘʻ ʰʢʦʣʷʨʘʤ ʤʦʨʘʣʴʥʝ ʡ ʨʦʟʫʤʦʚʝ ʟʘʜʦʚʦʣʝʥʥʷ. ɼʣʷ 

ʚʯʠʪʝʣʷ ʨʝʟʫʣʴʪʘʪ ʛʨʠ ʟʘʚʞʜʠ ʻ ʧʦʢʘʟʥʠʢʦʤ ʨʽʚʥʷ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʘʙʦ ʚ 

ʟʘʩʚʦʻʥʥʽ ʟʥʘʥʴ, ʘʙʦ ʚ ʾʭʥʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ʋʩʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʜʠʜʘʢʪʠʯʥʦʾ ʛʨʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʽ 

ʚʽʜʩʫʪʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʽʟ ʥʠʭ ʧʦʨʫʰʫʻ ʛʨʫ. ɹʝʟ ʽʛʨʦʚʦʛʦ ʟʘʜʫʤʫ ʪʘ ʽʛʨʦʚʠʭ ʜʽʡ, ʙʝʟ 

ʦʨʛʘʥʽʟʫʶʯʠʭ ʛʨʫ ʧʨʘʚʠʣ ʜʠʜʘʢʪʠʯʥʘ ʛʨʘ ʘʙʦ ʥʝʤʦʞʣʠʚʘ, ʘʙʦ ʚʪʨʘʯʘʻ ʩʚʦʶ 

ʩʧʝʮʠʬʽʯʥʫ ʬʦʨʤʫ, ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʚʠʢʦʥʘʥʥʷ ʚʢʘʟʽʚʦʢ, ʚʧʨʘʚ. ʊʦʤʫ ʧʨʠ 
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ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʫʨʦʢʫ, ʱʦ ʤʽʩʪʠʪʴ ʜʠʜʘʢʪʠʯʥʫ ʛʨʫ, ʥʝʦʙʭʽʜʥʦ ʩʢʣʘʩʪʠ ʢʦʨʦʪʢʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʭʦʜʫ ʛʨʠ (ʩʮʝʥʘʨʽʡ), ʚʢʘʟʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʛʨʠ, ʚʨʘʭʫʚʘʪʠ ʨʽʚʝʥʴ 

ʟʥʘʥʴ ʽ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʯʥʽʚ, ʨʝʘʣʽʟʫʚʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ. ʇʦʻʜʥʘʥʥʷ 

ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ ʛʨʠ ʪʘ ʾʭʥʽʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʧʽʜʚʠʱʫʶʪʴ ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ ʛʨʠ, ʾʾ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ [4, ʩ.11]. 

ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʜʘʢʪʠʯʥʠʭ ʽʛʦʨ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 

ʬʦʨʤʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ ʫʯʥʽʚ ʰʣʷʭʦʤ ʟʘʣʫʯʝʥʥʷ ʾʭ ʜʦ 

ʘʢʪʠʚʥʦʾ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʽʩʪʴ, ʥʘʚʯʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʝʨʝʭʦʜʠʪʴ ʚ 

ʦʩʦʙʠʩʪʽ ʟʥʘʥʥʷ ʰʢʦʣʷʨʽʚ [2, ʩ. 128]. 
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ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʠʜʘʢʪʠʯʥʠʭ ʽʛʦʨ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ ʟ ʤʝʪʦʶ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. ʋ 

ʩʪʘʪʪʽ ʜʘʥʦ ʚʠʟʥʘʯʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; ʚʠʦʢʨʝʤʣʝʥʦ ʬʫʥʢʮʽʾ ʪʘ 

ʦʩʥʦʚʥʽ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʠʜʘʢʪʠʯʥʠʭ ʽʛʦʨ, ʘ ʪʘʢʦʞ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʠʜʘʢʪʠʯʥʦʾ ʛʨʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʜʘʢʪʠʯʥʽ ʽʛʨʠ, ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ. 

 

 

ʆʣʴʰʝʚʩʴʢʠʡ ɺʷʯʝʩʣʘʚ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 

 

ɸʂʊʋɸʃʔʅɯʉʊʔ ɺʀʂʆʈʀʉʊɸʅʅʗ WEB-ʊɽʍʅʆʃʆɻɯʁ ʋ ʇʈʆʎɽʉɯ 

ʅɸɺʏɸʅʅʗ ʋʏʅɯɺ ʄɸʊɽʄɸʊʀʂʀ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʭʚʠʣʶʻ ʟʘʨʘʟ ʙʘʛʘʪʴʦʭ ʫʯʠʪʝʣʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ 

ʫʯʥʽʚ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʽ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʤʦʞʝ ʟʨʦʩʪʠ ʟʘ ʫʤʦʚʠ ʤʝʪʦʜʠʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʪʘ ʛʨʘʤʦʪʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʯʠʪʝʣʷʤʠ WEB-ʪʝʭʥʦʣʦʛʽʡ. 

ɺʽʪʯʠʟʥʷʥʽ ʥʘʫʢʦʚʮʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʦʩʚʽʪʽ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 

ʪʝʭʥʦʣʦʛʽʡ.  
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ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʧʫʙʣʽʢʘʮʽʡ. WEB-ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʛʣʷʜʘʣʠʩʷ ʜʦʩʣʽʜʥʠʢʘʤʠ 

ʟ ʤʝʪʦʶ ʾʭʥʴʦʛʦ ʘʥʘʣʽʟʫ ʚ ʥʘʩʪʫʧʥʠʭ ʨʘʢʫʨʩʘʭ: ʰʢʽʣʴʥʠʡ ʩʘʡʪ ʷʢ ʽʥʪʝʨʥʝʪ-

ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʫ ʚʽʜʢʨʠʪʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ (ʃ. ʌ. ʂʣʠʤʝʥʢʦ); ʧʝʨʩʦʥʘʣʴʥʠʡ ʩʘʡʪ ʚʯʠʪʝʣʷ, ʷʢ ʦʜʥʘ ʟ ʬʦʨʤ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʦʨʪʬʦʣʽʦ (ʉ. ɺ. ɯʚʘʰʥʴʦʚʘ); ʨʦʣʴ ʽ ʟʥʘʯʝʥʥʷ ʦʩʚʽʪʥʽʭ ɺʝʙ-

ʨʝʩʫʨʩʽʚ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʧʝʜʘʛʦʛʘ (ʊ. ʄ. ɺʠʥʘʨʯʫʢ). 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʝʨʝʞʘ ɯʥʪʝʨʥʝʪ ʧʨʦʧʦʥʫʻ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʝʙ-ʩʝʨʚʽʩʽʚ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʣʠʰʝ 

ʧʨʠʙʣʠʟʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʾʭ ʽʩʥʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʄʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ: ʧʦʷʩʥʠʪʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ WEB-ʪʝʭʥʦʣʦʛʽʡ 

ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʤʘʪʝʤʘʪʠʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʣʴʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʝʙ-

ʩʝʨʚʽʩʽʚ ʟʜʘʪʥʝ ʥʘʜʘʪʠ ʚʘʛʦʤʽ ʧʝʨʝʚʘʛʠ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʣʴʥʠʭ ʚʝʙ-

ʩʝʨʚʽʩʽʚ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʚʠʤʘʛʘʻ ʚʽʜ ʚʯʠʪʝʣʷ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʟ ʤʝʪʦʶ ʧʦʰʫʢʫ ʽ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʤʝʪʦʜʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʚʝʙ-

ʜʝʤʦʥʩʪʨʘʮʽʾ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʥʘ ʚʝʙ-ʩʘʡʪʽ ʋʥʽʚʝʨʩʠʪʝʪʘ 

ʂʦʣʦʨʘʜʦ. ʉʝʨʝʜ ʥʠʭ: Equation grapher (http://phet .colorado.edu/sims/equation-

grapher/equation-grapher_en.html), ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʨʝʞʠʤʽ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʨʘʙʦʣ; Vector Addition 

(phet.colorado.edu/sims/vector-addition/vector-addition_en.html) ï ʜʦʟʚʦʣʷʻ ʥʘʦʯʥʦ 

ʚʠʚʯʘʪʠ ʜʽʾ ʟ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʚʝʢʪʦʨʘʤʠ. WolframAlpha (WA) 

(http://wolframalpha.com) ï ʽʥʪʝʨʥʝʪ-ʜʦʜʘʪʦʢ ʟ ʚʽʣʴʥʠʤ ʜʦʩʪʫʧʦʤ, ʱʦ ʯʝʨʝʟ web-

ʽʥʪʝʨʬʝʡʩ, ʧʦʜʽʙʥʠʡ ʜʦ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ ʽʥʪʝʨʥʝʪʫ, ʤʘʻ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ, 

ʟʦʢʨʝʤʘ: ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ, ʜʦʩʪʫʧʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ, ʤʦʙʽʣʴʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ ʫ 

ʢʦʨʠʩʪʫʚʘʥʥʽ, ʽʥʪʫʾʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʢʩʪʦʚʠʭ 

ʟʘʧʠʪʽʚ, ʷʢʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʪʦʱʦ. ʉʠʩʪʝʤʘ WA ʤʘʻ 

ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʷʢ ʟʽ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ, ʥʦʫʪʙʫʢʘ ʘʙʦ ʥʝʪʙʫʢʘ, ʪʘʢ ʽ ʫ 

ʤʦʙʽʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ï ʯʝʨʝʟ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ (ʩʤʘʨʪʬʦʥʠ ʽ ʪ.ʽʥ.). ʎʝ ʻ ʡʦʛʦ 
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ʧʝʨʝʚʘʛʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ web-ʩʝʨʚʽʩʘʤʠ. Archimedean ï 

ʚʝʙ-ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ, ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʝ 

ʽ ʢʦʧʽʪʢʝ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʪʝʤʠ ʥʘ ʟʘʭʦʧʣʶʶʯʝ ʽʥʪʝʨʘʢʪʠʚʥʝ ʟʤʘʛʘʥʥʷ, ʟʘʚʜʷʢʠ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʶʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʥʦʛʦʛʨʘʥʥʠʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʫ 

ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʙʦʨʠ ʧʨʘʚʠʣʴʥʠʭ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ.  

ɺʠʩʥʦʚʢʠ. WEB-ʪʝʭʥʦʣʦʛʽʾ, ʧʨʠ ʫʤʦʚʽ ʾʭ ʤʝʪʦʜʠʯʥʦ ʛʨʘʤʦʪʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʨʦʟʢʨʠʚʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʩʪʦʪʥʦʾ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʜʘʶʯʠ ʤʝʪʦʜʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ 

ʪʚʦʨʯʦʛʦ, ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʤʘʪʝʤʘʪʠʢʠ. ʆʜʥʘʢ, ʤʠ ʥʝ ʟʥʘʡʰʣʠ 

ʞʦʜʥʦʾ ʜʠʩʝʨʪʘʮʽʾ (ʩʝʨʝʜ ʟʘʭʠʱʝʥʠʭ ʪʘ ʟʘʢʦʦʨʜʠʥʦʚʘʥʠʭ), ʷʢʘ ʙ ʩʪʦʩʫʚʘʣʘʩʷ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʦʩʪʝʡ WEB-ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʪʘʢʦʞ ʥʘʫʢʦʚʦ-

ʦʙʛʨʫʥʪʦʚʘʥʦʾ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʣʠʚʦʩʪʝʡ WEB-ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʨʦʟʚʠʪʢʫ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʘʢʮʝʥʪʫʻʤʦ ʫʚʘʛʫ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʘʫʢʦʚʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ WEB-ʪʝʭʥʦʣʦʛʽʡ 

ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʤʘʪʝʤʘʪʠʢʠ. 
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ʆʨʣʦʚʘ ɸʥʘʩʪʘʩʽʷ ʈʫʩʣʘʥʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʙʘʢʘʣʘʚʨʘʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 6.040201 ʄʘʪʝʤʘʪʠʢʘ* 

ʄʘʨʪʠʥʝʥʢʦ ɼʤʠʪʨʦ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʬʽʟʠʢʠ  

ʗʨʤʦʣʠʥʝʮʴʢʦʾ ʅɺʂ ˉ1 ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ʽ ʛʽʤʥʘʟʽʾ 

 

ʆʈɻɸʅɯɿɸʎɯʗ ʇɽʈɽɺɯʈʂʀ ɺʄɯʅʔ ʈɸʎɯʆʅɸʃʔʅʀʍ ʆɹʏʀʉʃɽʅʔ  

ʋʏʅɯɺ ʆʉʅʆɺʅʆɰ ʐʂʆʃʀ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʾ, ʽ ʟʘʢʽʥʯʫʶʯʠ ʩʪʘʨʰʦʶ ʰʢʦʣʦʶ, ʚʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʧʦʩʪʽʡʥʦ 

ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʨʦʟʚʠʪʢʦʤ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʫʯʥʽʚ, ʘʜʞʝ ʨʦʟʚôʷʟʘʥʥʷ ʥʝ 

ʪʽʣʴʢʠ ʤʘʪʝʤʘʪʠʯʥʠʭ, ʘ ʡ ʞʠʪʪʻʚʠʭ ʟʘʜʘʯ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʫʤʽʥʴ. 

ʉʫʯʘʩʥʦʤʫ ʫʯʥʶ ʚʘʞʢʦ ʟʨʦʟʫʤʽʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʦʙʯʠʩʣʝʥʥʷ, ʘʜʞʝ, ʥʘ ʾʭ ʜʫʤʢʫ, ʩʴʦʛʦʜʥʽ, ʫ ʯʘʩ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ 

ʪʝʭʥʦʣʦʛʽʡ, ʥʝ ʻ ʧʨʦʙʣʝʤʦʶ ʩʢʦʨʠʩʪʘʪʠʩʴ ʢʘʣʴʢʫʣʷʪʦʨʦʤ ʯʠ ʨʽʟʥʠʤʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʘʤʠ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʧʨʦʛʨʘʤʥʝ ʦʙʯʠʩʣʝʥʥʷ - ʮʝ 
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ʥʝʧʦʛʘʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʧʠʩʴʤʦʚʠʤ ʨʦʟʨʘʭʫʥʢʘʤ, ʘʣʝ ʞ ʧʽʜ ʯʘʩ ʩʢʣʘʜʘʥʥʷ 

ʜʝʨʞʘʚʥʦʾ ʧʽʜʩʫʤʢʦʚʦʾ ʘʪʝʩʪʘʮʽʾ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ (ʜʘʣʽ ɼʇɸ) ʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ɺ ʟʚôʷʟʢʫ ʟ ʪʘʢʦʶ ʟʘʙʦʨʦʥʦʶ, ʫʯʥʽ ʜʦʧʫʩʢʘʶʪʴ ʙʘʛʘʪʦ ʧʦʤʠʣʦʢ ʩʘʤʝ ʚ 

ʦʙʯʠʩʣʝʥʥʷʭ, ʷʢʽ, ʙʝʟʟʘʧʝʨʝʯʥʦ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʚʥʽʩʪʶ 

ʘʥʫʣʶʶʯʠ ʚʝʩʴ ʭʽʜ ʨʦʟʚôʷʟʘʥʥʷ, ʪʦʤʫ ʚʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʥʝ ʪʽʣʴʢʠ ʥʘʚʯʘʪʠ ʫʯʥʽʚ 

ʨʽʟʥʠʤ ʤʝʪʦʜʠʯʥʠʤ ʧʨʠʡʦʤʘʤ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ, ʘ ʡ ʧʨʦʚʦʜʠʪʠ 

ʩʚʦʻʨʽʜʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʨʦʙʦʪʠ ʜʣʷ ʧʦʰʫʢʫ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ 

ʫʯʥʽʚ ʚ ʨʦʟʨʘʭʫʥʢʘʭ. 

ʄʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ: ʨʦʟʛʣʷʥʫʪʠ ʜʝʷʢʽ ʤʝʪʦʜʠ ʪʘ ʩʧʦʩʦʙʠ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʦʙʯʠʩʣʝʥʴ, ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʰʣʷʭʦʤ ʥʘʧʠʩʘʥʥʷ ʫʯʥʷʤʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʘʤʦʩʪʽʡʥʠʭ ʨʦʙʽʪ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʑʦʨʽʯʥʦ ʫʯʥʽ 9 ʢʣʘʩʫ ʩʢʣʘʜʘʶʪʴ ɼʇɸ ʟ 

ʤʘʪʝʤʘʪʠʢʠ, ʷʢʘ ʻ ʧʝʨʝʚʽʨʢʦʶ ʾʭ ʟʥʘʥʴ ʟ ʫʩʴʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʦʩʥʦʚʥʦʾ 

ʰʢʦʣʠ. ɿʘʚʜʘʥʥʷ ɼʇɸ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʯʘʩʪʠʥ (ʯʝʪʚʝʨʪʘ ʯʘʩʪʠʥʘ ʜʣʷ 

ʫʯʥʽʚ ʢʣʘʩʽʚ ʟ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ), ʢʦʞʥʘ ʟ ʷʢʠʭ ʥʘʧʦʚʥʝʥʘ 

ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʟʘʚʜʘʥʥʷʤʠ ʷʢ ʟ ʢʫʨʩʫ ʘʣʛʝʙʨʠ, ʪʘʢ ʽ ʟ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ. ʇʨʦʪʝ 

ʜʦʩʢʦʥʘʣʝ ʟʥʘʥʥʷ ʫʩʽʭ ʬʦʨʤʫʣ, ʪʝʦʨʝʤ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʥʝ ʟʘʚʞʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʩʧʽʰʥʦʛʦ ʩʢʣʘʜʘʥʥʷ ɼʇɸ, ʘʜʞʝ ʚ ʢʦʞʥʽʡ ʽʟ ʯʘʩʪʠʥ, ʚʘʞʣʠʚʦʶ ʻ ʩʘʤʘ ʚʽʜʧʦʚʽʜʴ, 

ʘ ʥʝ ʭʽʜ ʨʦʟʚôʷʟʘʥʥʷ, ʥʘ ʨʝʟʫʣʴʪʘʪ ʷʢʦʾ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʘ ʧʦʤʠʣʢʘ 

ʚ ʦʙʯʠʩʣʝʥʥʷʭ. ɹʽʣʴʰ ʜʦʢʣʘʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʜʦ ʟʤʽʩʪʫ ʘʪʝʩʪʘʮʽʡʥʠʭ ʨʦʙʽʪ ʜʣʷ 

ʫʯʥʽʚ 9 ʢʣʘʩʫ, ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʠʩʴ ʫ ʣʠʩʪʽ ʄʆʅ ˉ 1/9-185 ʚʽʜ 27 ʙʝʨʝʟʥʷ 2018 

ʨʦʢʫ [1]. 

ʆʪʞʝ, ʟʘʚʜʘʥʴ ʟ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʙʘʛʘʪʦ, ʘ ʯʘʩ ʦʙʤʝʞʝʥʠʡ, ʪʦʤʫ ʙʽʣʴʰ 

ʚʠʛʽʜʥʠʤ ʜʣʷ ʫʯʥʷ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʯʠʩʣʝʥʥʷ, ʷʢʽ 

ʜʦʧʦʤʦʞʫʪʴ ʥʝ ʪʽʣʴʢʠ ʟʘʦʱʘʜʠʪʠ ʯʘʩ, ʘ ʡ ʚʠʢʦʥʘʪʠ ʩʚʦʶ ʨʦʙʦʪʫ ʙʽʣʴʰ ʷʢʽʩʥʦ. 

ʉʣʦʚʦ çʈʘʮʽʦʥʘʣʴʥʽʩʪʴè (ʚʽʜ ʣʘʪ. Ratio ð ʨʦʟʫʤ) ð ʪʝʨʤʽʥ ʫ ʥʘʡʰʠʨʰʦʤʫ 

ʩʝʥʩʽ ʦʟʥʘʯʘʻ ʨʦʟʫʤʥʽʩʪʴ, ʩʚʽʜʦʤʽʩʪʴ, ʧʨʦʪʠʣʝʞʥʽʩʪʴ ʽʨʨʘʮʽʦʥʘʣʴʥʦʩʪʽ; ʫ ʙʽʣʴʰ 

ʚʫʟʴʢʦʤʫ ʟʥʘʯʝʥʥʽ ð ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʥʘʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʝʷʢʠʤ ʧʨʠʥʮʠʧʘʤ ʤʠʩʣʝʥʥʷ [2]. ɸ ʩʣʦʚʦ çʆʙʯʠʩʣʝʥʥʷè (ʘʥʛʣ. calculcation) ð 
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ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʨʝʟʫʣʴʪʘʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʡ ʥʘʜ ʯʠʩʣʘʤʠ [3]. 

ʊʦʙʪʦ, ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ çʈʘʮʽʦʥʘʣʴʥʝ ʦʙʯʠʩʣʝʥʥʷè ð ʮʝ ʩʚʽʜʦʤʽ, ʣʘʢʦʥʽʯʥʽ 

ʟʥʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʮʽʡ ʥʘʜ ʯʠʩʣʘʤʠ. 

ɭ ʥʠʟʢʘ ʩʧʦʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ, ʷʢʽ ʩʧʨʦʱʫʶʪʴ ʜʝʷʢʽ ʦʧʝʨʘʮʽʾ ʥʘʜ ʯʠʩʣʘʤʠ, 

ʪʦʙʪʦ ʦʙʯʠʩʣʝʥʥʷ ʩʪʘʻ ʨʘʮʽʦʥʘʣʴʥʠʤ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʟ ʪʘʢʠʭ 

ʤʝʪʦʜʽʚ. 

1. ɼʦʜʘʚʘʥʥʷ ʤʝʪʦʜʦʤ çʢʦʨʝʥʝʚʠʭè ʯʠʩʝʣ. 

ɯʥʦʜʽ ʜʦʚʦʜʠʪʴʩʷ ʜʦʜʘʚʘʪʠ ʯʠʩʣʘ, ʷʢʽ ʛʨʫʧʫʶʪʴʩʷ ʥʘʚʢʦʣʦ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ 

çʢʦʨʝʥʝʚʦʛʦè ʯʠʩʣʘ. 

57 54 53 55 54 52 54 50 + + + + + + + = 

ʇʦʤʽʯʘʻʤʦ, ʱʦ ʚʩʽ ʯʠʩʣʘ ʙʣʠʟʴʢʽ ʜʦ 54. ɺʩʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ ʚʽʩʽʤ 

ʯʠʩʝʣ. ʉʫʤʫ ʟʥʘʭʦʜʠʤʦ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1) ɿʥʘʭʦʜʠʤʦ ʩʫʤʫ çʢʦʨʝʥʝʚʠʭè ʯʠʩʝʣ:54·8 432= ; 

2) ɿʥʘʭʦʜʠʤʦ ʩʫʤʫ ʚʽʜʭʠʣʝʥʴ ʢʦʞʥʦʛʦ ʯʠʩʣʘ ʚʽʜ çʢʦʨʝʥʝʚʦʛʦè; 

ʗʢʱʦ ʚʽʜʭʠʣʝʥʥʷ ʙʽʣʴʰʝ ʚʽʜ çʢʦʨʝʥʝʚʦʛʦè ʯʠʩʣʘ, ʪʦ ʚʽʜʭʠʣʝʥʥʷ ʙʝʨʝʤʦ ʽʟ 

ʟʥʘʢʦʤ çʧʣʶʩè; ʷʢʱʦ ʯʠʩʣʦ ʤʝʥʰʝ ʟʘ çʢʦʨʝʥʝʚʝè - ʽʟ ʟʥʘʢʦʤ çʤʽʥʫʩè. ɼʣʷ 

ʜʘʥʦʛʦ ʧʨʠʢʣʘʜʫ ʩʫʤʘ ʚʽʜʭʠʣʝʥʥʷ ʜʦʨʽʚʥʶʻ:  

3 0 1 1 0 2 0 4 3+ - + + - + - =-. 

3) ɿʥʘʭʦʜʠʤʦ ʩʫʤʫ:( )432 3 429+ - = . 

ʇʨʠʤʽʪʢʘ. ɺʠʙʽʨ çʢʦʨʝʥʝʚʦʛʦè ʯʠʩʣʘ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪ. 

2. ʄʥʦʞʝʥʥʷ ʜʚʦʮʠʬʨʦʚʠʭ ʯʠʩʝʣ, ʱʦ ʟʘʢʽʥʯʫʶʪʴʩʷ 1. 

ʑʦʙ ʧʦʤʥʦʞʠʪʠ ʜʚʘ ʯʠʩʣʘ, ʷʢʽ ʟʘʢʽʥʯʫʶʪʴʩʷ 1 (41Ŀ31), ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 

ʬʦʨʤʫʣʫ: 10 1 10 1 1( )( ) 10 1( )00ʘ b ab ʘ b+ + = + ++  [4]. 

41 · 31  = » 

1) 41 31 ...1;Ö =   

2) 4 3 7;+ =  

41 31 ...71;Ö =   

3) 4 3 12;Ö =  

41 31 1271Ö = . 
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ʆʜʥʽʻʶ ʟ ʢʨʘʱʠʭ ʬʦʨʤ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ ʫʯʥʽʚ ʻ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʤʦʞʝ ʤʽʩʪʠʪʠ ʟʘʚʜʘʥʥʷ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʜʥʦʛʦ ʤʝʪʦʜʫ ʨʘʮʽʦʥʘʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ ʘʙʦ ʞ ʢʽʣʴʢʦʭ ʤʝʪʦʜʽʚ 

ʦʜʥʦʯʘʩʥʦ. ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʯʠʪʝʣʴ ʥʝ ʧʦʚʠʥʝʥ ʥʝʭʪʫʚʘʪʠ ʧʨʦʚʝʜʝʥʥʷʤ 

ʪʘʢʠʭ ʨʦʙʽʪ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʙʨʘʢ ʯʘʩʫ, ʘʜʞʝ ʩʘʤʝ ʪʘʢʠʡ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ 

ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʥʝʦʙʭʽʜʥʠʭ ʥʘʚʠʯʦʢ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʯʠʪʝʣʶ ʚ 9 ʢʣʘʩʘʭ ʩʣʽʜ ʢʦʤʙʽʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ: ʜʦ ʟʘʚʜʘʥʴ 

ʟʘ ʥʘʚʯʘʣʴʥʠʤ ʧʣʘʥʦʤ ʜʦʜʘʚʘʪʠ ʜʚʽ-ʪʨʠ ʚʧʨʘʚʠ ʥʘ ʨʘʮʽʦʥʘʣʴʥʝ ʨʦʟʚôʷʟʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʯʥʽ ʙʫʜʫʪʴ ʥʝ ʪʽʣʴʢʠ ʟʘʢʨʽʧʣʶʚʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ, ʘ ʡ 

ʨʦʟʚʠʚʘʪʠʤʫʪʴ ʦʩʦʙʠʩʪʽ ʥʘʚʠʯʢʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ ʩʢʣʘʜʘʥʥʷ ɼʇɸ.  

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʪʘʢʦʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʘʣʛʝʙʨʠ ʜʣʷ 9 ʢʣʘʩʫ ʪʝʤʘ: 

çʅʝʨʽʚʥʦʩʪʽè ʟʘ ʧʽʜʨʫʯʥʠʢʦʤ ɸʣʛʝʙʨʘ 9 ʢʣʘʩ ʘʚʪʦʨʠ ɸ.ɻ. ʄʝʨʟʣʷʢ, ɺ.ɹ. 

ʇʦʣʦʥʩʴʢʠʡ, ʄ.ʉ. ʗʢʽʨ. 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

1) ʇʦʨʽʚʥʷʡʪʝ ʯʠʩʣʘ 

ʘ) 57 54 53 55 54 52 54 50x x x x x x x x+ + + + + + + ʽ 11 41x x 

ʙ) 67 68 69 72 73 70 71x x x x x x x+ + + + + +̔ 21 31x x 

2) ʈʦʟʚôʷʞʽʪʴ ʥʝʨʽʚʥʽʩʪʴ 3 8 5x- + ² 

3) ɿʥʘʡʜʽʪʴ ʤʥʦʞʠʥʫ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ 

4 4 3

5 1 4

x x

x x

- ¢ë
ì
+ ¢ -í

 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, 

ʜʦʮʽʣʴʥʦ ʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ ʨʽʟʥʽ ʧʨʠʡʦʤʠ ʪʘ ʤʝʪʦʜʠ ʨʘʮʽʦʥʘʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʪʘ ʧʨʘʢʪʠʢʫʚʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʩʘʤʦʩʪʽʡʥʠʭ ʨʦʙʽʪ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʠʚʯʝʥʠʭ ʤʝʪʦʜʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ, ʚʯʠʪʝʣʴ ʟʫʤʽʻ 

ʧʽʜʚʠʱʠʪʠ ʨʦʟʚʠʪʦʢ ʤʠʩʣʝʥʥʻʚʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ, ʘʢʪʠʚʽʟʫʚʘʪʠ ʨʦʟʫʤʦʚʫ 

ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʧʽʜʥʷʪʠ ʨʽʚʝʥʴ ʾʭ ʫʩʧʽʰʥʦʩʪʽ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ɼʇɸ. 
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ʉʠʜʦʨʫʢ ɺʦʣʦʜʠʤʠʨ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʊʠʚʨʽʚʩʴʢʦʛʦ ʣʽʮʝʶ-ʽʥʪʝʨʥʘʪʫ  

ʧʦʛʣʠʙʣʝʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʛʘʣʫʟʽ ʥʘʫʢʠ 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɺʃɸʉʊʀɺʆʉʊɽʁ ʂɺɸɼʈɸʊʀʏʅʆɰ ʌʋʅʂʎɯɰ ʊɸ 

ʂɺɸɼʈɸʊʅʆɻʆ ʊʈʀʏʃɽʅɸ ʇʈʀ ʈʆɿɺôʗɿʋɺɸʅʅɯ ɿɸɼɸʏ 

ʆʃɯʄʇɯɸɼʅʆɻʆ ʍɸʈɸʂʊɽʈʋ 

 

ɼʦʩʠʪʴ ʯʘʩʪʦ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʣʽʤʧʽʘʜʘʭ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʟʘʜʘʯʽ, ʜʝ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʢʚʘʜʨʘʪʠʯʥʦʾ ʬʫʥʢʮʽʾ ʪʘ 

ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʚʠʜʠ ʪʘʢʠʭ ʟʘʜʘʯ. ʗʢ 

ʧʨʘʚʠʣʦ, ʢʣʶʯʝʤ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʪʘʢʦʛʦ ʪʠʧʫ ʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʠʩʢʨʠʤʽʥʘʥʪʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʝʤʠ ɺʽʻʪʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʘʬʽʢʘ ʢʚʘʜʨʘʪʠʯʥʦʾ ʬʫʥʢʮʽʾ, ʘʣʝ ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʩʪʦʪʫ 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʚʜʘʥʴ ʪʘʢʦʛʦ ʨʦʜʫ, ʜʣʷ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ ʤʦʞʫʪʴ ʟʥʘʜʦʙʠʪʠʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʽʜʭʦʜʽʚ, ʷʢʽ ʡ ʨʦʟʛʣʷʥʫʪʽ ʚ ʜʦʙʽʨʮʽ ʟʘʜʘʯ, ʷʢʽ 

ʧʨʦʧʦʥʫʚʘʣʠʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʣʽʤʧʽʘʜʘʭ ʨʽʟʥʠʭ ʨʽʚʥʽʚ. ɼʦ ʙʽʣʴʰʦʩʪʽ ʟʘʜʘʯ 

ʧʦʜʘʥʦ ʜʝʪʘʣʴʥʽ ʨʦʟʚôʷʟʘʥʥʷ, ʜʦ ʜʝʷʢʠʭ ʥʘʚʽʪʴ ʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ, ʪʘʢʦʞ ʜʣʷ 

ʢʨʘʱʦʛʦ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʦʧʦʥʫʶʪʴʩʷ ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʦʧʠʩʘʥʥʽ ʚ ʩʪʘʪʪʽ. ɿʚʠʯʘʡʥʦ, 

ʨʦʟʛʣʷʥʫʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʽ ʪʠʧʠ ʟʘʜʘʯ ʟ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ, ʘʣʝ ʩʧʦʜʽʚʘʻʤʦʩʴ, ʱʦ 

ʤʘʪʝʨʽʘʣ ʩʪʘʪʪʽ ʙʫʜʝ ʢʦʨʠʩʥʠʤ ʜʣʷ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʾʭ ʫʯʥʽʚ  ʧʨʠ 

ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʣʽʤʧʽʘʜ, ʢʦʥʢʫʨʩʽʚ ʪʘ ʜʦʧʦʤʦʞʝ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ 

ʫʨʦʢʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ. 

ɿʘʜʘʯʘ 1. ʏʠ ʤʦʞʝ ʢʚʘʜʨʘʪʥʠʡ ʪʨʠʯʣʝʥ 2ax bx c+ + ʟ ʮʽʣʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

ʥʘʙʫʚʘʪʠ ʟʥʘʯʝʥʥʷ 7 ʧʨʠ 3x=  ʽ ʟʥʘʯʝʥʥʷ 17 ʧʨʠ 7x= ? 

ʈʦʟʚôʷʟʘʥʥʷ. 

ʅʝʭʘʡ 2( )f x ax bx c= + +ʜʘʥʠʡ ʢʚʘʜʨʘʪʥʠʡ ʪʨʠʯʣʝʥ ʟ ʮʽʣʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

, ,a b c. 

(3) 7f = , (7) 17f = . 
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ʄʘʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ: 
9 3 7,

49 7 17.

a b c

a b c

+ + =ë
ì

+ + =í
 

ɺʽʜʥʷʚʰʠ ʚʽʜ ʜʨʫʛʦʛʦ ʨʽʚʥʷʥʥʷ ʧʝʨʰʝ, ʦʪʨʠʤʘʻʤʦ: 40 4 10a b+ =. ʃʽʚʘ 

ʯʘʩʪʠʥʘ ʦʪʨʠʤʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʜʽʣʠʪʴʩʷ ʥʘ 4, ʘ ʧʨʘʚʘ ʥʝ ʜʽʣʠʪʴʩʷ, ʦʪʞʝ ʩʠʩʪʝʤʘ 

ʥʝ ʤʘʻ ʮʽʣʠʭ ʨʦʟʚôʷʟʢʽʚ ʽ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ ʟʘʜʘʥʦʛʦ ʚ ʫʤʦʚʽ ʥʝ ʽʩʥʫʻ. 

ɺʽʜʧʦʚʽʜʴ: ʥʽ, ʥʝ ʤʦʞʝ. 

ɿʘʜʘʯʘ 2. ɼʚʘ ʢʚʘʜʨʘʪʥʽ ʪʨʠʯʣʝʥʠ ʟ ʮʽʣʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 2x ax b+ + ʪʘ 

2x cx d+ +ʤʘʶʪʴ ʩʧʽʣʴʥʠʡ ʢʦʨʽʥʴ, ʷʢʠʡ ʥʝ ʻ ʮʽʣʠʤ ʯʠʩʣʦʤ. ɼʦʚʝʩʪʠ, ʱʦ ʮʽ 

ʤʥʦʛʦʯʣʝʥʠ ʪʦʪʦʞʥʽ, ʪʦʙʪʦ a c=  ʽ b d= . 

ɼʦʚʝʜʝʥʥʷ. 

ʅʝʭʘʡ 0x  - ʩʧʽʣʴʥʠʡ ʢʦʨʽʥʴ ʦʙʦʭ ʢʚʘʜʨʘʪʥʠʭ ʪʨʠʯʣʝʥʽʚ, ʪʦʜʽ 2

0 0 0x ax b+ + = ʪʘ 

2

0 0 0x cx d+ + =. ɿʚʽʜʢʠ 0 0ax b cx d+ = +, 0( )a c x d b- = -. 

ʅʝʭʘʡ a ç, ʪʦʜʽ 0

d b
x

a c

-
=
-

 - ʨʘʮʽʦʥʘʣʴʥʝ ʯʠʩʣʦ. ʇʦʜʘʤʦ ʡʦʛʦ ʫ ʚʠʛʣʷʜʽ 
p

q
, 

,p qÍ Í  ʽ ( ; ) 1ʅʉɼ p q=, ʪʦʜʽ 
2

2
0

p p
a b

q q
+ + =, 2 2 0p apq bq+ + =, 2 ( )p q p bq=- + . 

ʆʪʞʝ, p q, ʱʦ ʤʦʞʣʠʚʦ ʣʠʰʝ ʢʦʣʠ 1q=, ʙʦ ( ; ) 1ʅʉɼ p q=. ʗʢʱʦ 1q=, ʪʦ 0x  - ʮʽʣʝ 

ʯʠʩʣʦ, ʱʦ ʩʫʧʝʨʝʯʠʪʴ ʫʤʦʚʽ. ʆʪʞʝ a c= , ʟʚʽʜʢʠ 0( )a c x d b- = -, 0d b- =, d b= . 

ʑʦ ʽ ʪʨʝʙʘ ʙʫʣʦ ʜʦʚʝʩʪʠ. 

ɿʘʜʘʯʘ 3. ɺʽʜʦʤʦ, ʱʦ ( ) 0a b c c+ + <. ɼʦʚʝʩʪʠ, ʱʦ 2 4b ac> . 

ɼʦʚʝʜʝʥʥʷ. 

ʗʢʱʦ 0a= , ʪʦ 2 0b >  ʩʧʨʘʚʜʞʫʻʪʴʩʷ ʟʘʚʞʜʠ ʢʨʽʤ 0b= . ʗʢʱʦ ʞ ʽ 0b= , ʪʦ 

2 0c < , ʱʦ ʥʝʤʦʞʣʠʚʦ, ʦʪʞʝ ʧʨʠ 0a=  ʜʘʥʘ ʥʝʨʽʚʥʽʩʪʴ ʚʠʢʦʥʫʻʪʴʩʷ. 

ʗʢʱʦ 0a¸ , ʪʦ ʨʦʟʛʣʷʥʝʤʦ ʢʚʘʜʨʘʪʠʯʥʫ ʬʫʥʢʮʽʶ 2( )f x ax bx c= + +. 

(1)f a b c= + +, (0)f c= , ʘ ʟʘ ʫʤʦʚʦʶ (1) (0) 0f fÖ <. ʆʪʞʝ (1)f  ʽ (0)f  ʯʠʩʣʘ ʨʽʟʥʠʭ 

ʟʥʘʢʽʚ, ʪʦʙʪʦ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ( )f x  ʧʝʨʝʪʠʥʘʻ ʚʽʩʴ ʘʙʩʮʠʩ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʦʟʥʘʯʘʻ, ʱʦ ʨʽʚʥʷʥʥʷ 2 0ax bx c+ + = ʤʘʻ ʜʚʘ ʜʽʡʩʥʠʭ ʢʦʨʝʥʽ, ʟʚʽʜʢʠ 2 4 0D b ac= - >. 

ʆʪʞʝ 2 4b ac> , ʱʦ ʽ ʪʨʝʙʘ ʙʫʣʦ ʜʦʚʝʩʪʠ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʮʶ ʟʘʜʘʯʫ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʽ ʽʥʰʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʣʘʩʪʠʚʦʩʪʽ ʢʚʘʜʨʘʪʠʯʥʦʾ ʬʫʥʢʮʽʾ. 
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ɿʘʜʘʯʘ 4. ɼʦʚʝʩʪʠ, ʱʦ ʚʩʽ ʧʘʨʘʙʦʣʠ ʚʠʜʫ 2( ) 3 2f x x px q= + + ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ 

ʦʜʥʫ ʪʦʯʢʫ, ʷʢʱʦ 2014p q+ = . 

ɼʦʚʝʜʝʥʥʷ.  

ʈʦʟʛʣʷʥʝʤʦ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʚ ʪʦʯʮʽ 
0

1

2
x = , ʪʦʜʽ 

2
1 1 1 3 3

( ) 3 2 2014
2 2 2 4 4

f p q p q
å õ

= Ö + Ö + = + + =æ ö
ç ÷

, ʪʦʙʪʦ ʛʨʘʬʽʢʠ ʧʘʨʘʙʦʣ ʟʘʜʘʥʦʛʦ ʚʠʜʫ 

ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʪʦʯʢʫ 
1 3

;2014
2 4

å õ
æ ö
ç ÷

, ʱʦ ʽ ʪʨʝʙʘ ʙʫʣʦ ʜʦʚʝʩʪʠ. 

ɿʘʜʘʯʘ 5. ʂʚʘʜʨʘʪʥʠʡ ʪʨʠʯʣʝʥ 2x ax b+ + ʤʘʻ ʮʽʣʽ ʢʦʨʝʥʽ, ʷʢʽ ʧʦ ʤʦʜʫʣʶ 

ʙʽʣʴʰʽ ʟʘ 2. ɼʦʚʝʜʽʪʴ, ʱʦ ʯʠʩʣʦ 1a b+ +  - ʩʢʣʘʜʝʥʝ. 

ɼʦʚʝʜʝʥʥʷ. 

ʅʝʭʘʡ 1x  ʪʘ 2x  - ʢʦʨʝʥʽ ʜʘʥʦʛʦ ʪʨʠʯʣʝʥʘ. ɿʘ ʪʝʦʨʝʤʦʶ ɺʽʻʪʘ 1 2x x a+ =-, 

1 2x x b= , ʦʪʞʝ 1 2 1 2 1 2 1 21 1 (1 )(1 ) ( 1)( 1)a b x x x x x x x x+ + =- - + + = - - = - -. ɿʘ ʫʤʦʚʦʶ 

ʟʘʜʘʯʽ, ʦʩʢʽʣʴʢʠ ʢʦʨʝʥʽ ʨʽʚʥʷʥʥʷ ʧʦ ʤʦʜʫʣʶ ʙʽʣʴʰʽ ʟʘ 2, ʪʦ ʞʦʜʥʘ ʽʟ ʦʪʨʠʤʘʥʠʭ 

ʜʫʞʦʢ ʥʝ ʜʦʨʽʚʥʶʻ 1, -1 ʘʙʦ 0, ʪʦʙʪʦ ʯʠʩʣʦ  1a b+ + - ʩʢʣʘʜʝʥʝ, ʱʦ ʡ ʪʨʝʙʘ ʙʫʣʦ 

ʜʦʚʝʩʪʠ. 

ɿʘʜʘʯʘ 6. ɼʦʚʝʜʽʪʴ ʥʝʨʽʚʥʽʩʪʴ 2 2 3( 1)a ab b a b+ + ² + -. 

ɼʦʚʝʜʝʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʨʽʟʥʠʮʶ ʣʽʚʦʾ ʽ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ, ʷʢ ʢʚʘʜʨʘʪʥʠʡ ʪʨʠʯʣʝʥ 

ʚʽʜʥʦʩʥʦ ʟʤʽʥʥʦʾ a  ʟ ʧʘʨʘʤʝʪʨʦʤ b . 

2 2 2 23 3 3 ( 3) 3 3a ab b a b a b a b b+ + - - + = + - + - +, ʪʦʙʪʦ 2 2( ) ( 3) 3 3f a a b a b b= + - + - +. 

ɿʥʘʡʜʝʤʦ ʜʠʩʢʨʠʤʽʥʘʥʪ ʦʪʨʠʤʘʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ 

2 2 2 2 2 2( 3) 4( 3 3) 6 9 4 12 12 3 6 3 3( 1) 0.D b b b b b b b b b b= - - - + = - + - + - =- + - =- - ¢ ʆʩʢʽʣʴʢʠ 

ʩʪʘʨʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʦʜʘʪʥʽʡ, ʘ ʜʠʩʢʨʠʤʽʥʘʥʪ ʥʝʚʽʜôʻʤʥʠʡ, ʪʦ ʢʚʘʜʨʘʪʥʠʡ 

ʪʨʠʯʣʝʥ ʥʘʙʫʚʘʻ ʣʠʰʝ ʥʝʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ, ʪʦʙʪʦ 2 2 3 3 3 0a ab b a b+ + - - + ², 

ʟʚʽʜʢʠ 2 2 3( 1)a ab b a b+ + ² + -, ʱʦ ʡ ʪʨʝʙʘ ʙʫʣʦ ʜʦʚʝʩʪʠ. 

ɿʘʜʘʯʘ 7. ɼʦʚʝʩʪʠ ʪʦʪʦʞʥʽʩʪʴ 

 2 2 2( ) ( ) ( ) 4 ( )( )( )a b c b c a c a b abc b c c a a b+ + + + + - = + + +. 

ɼʦʚʝʜʝʥʥʷ.  
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ʈʦʟʛʣʷʥʝʤʦ ʣʽʚʫ ʯʘʩʪʠʥʫ ʜʘʥʦʾ ʪʦʪʦʞʥʦʩʪʽ ʷʢ ʢʚʘʜʨʘʪʥʠʡ ʪʨʠʯʣʝʥ ʚʽʜʥʦʩʥʦ 

ʟʤʽʥʥʦʾ a  ʟ ʧʘʨʘʤʝʪʨʘʤʠ b  ʪʘ c . 

2 2 2 2 2 2( ) ( 2 ) ( 2 ) ( 2 ) 4f a a b bc c b c ac a c a ab b abc= + + + + + + + + - = 

2 2 2 2 2 2 2( ) ( 2 2 2 4 ) ( ) ( ) ( )b c a b bc c bc bc bc a bc cb b c a b c a bc b c= + + + + + + - + + = + + + + +.  

ʉʪʘʨʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʦʪʨʠʤʘʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ ʜʦʨʽʚʥʶʻ b c+ . 

ʇʦʢʘʞʝʤʦ, ʱʦ ʯʠʩʣʘ b-  ʪʘ c-  ʻ ʢʦʨʝʥʷʤʠ ʮʴʦʛʦ ʪʨʠʯʣʝʥʘ. 

2 2( ) ( ) ( ) ( ) ( )( ) 0f b b c b b c b bc b c b b c b b c c- = + - + + + = + - - + =, 

2 2( ) ( ) ( ) ( ) ( )( ) 0f c b c c b c c bc b c c b c c b c b- = + - + + + = + - - + =, ʦʪʞʝ 

( ) ( )( )( )f a b c a b a c= + + +, ʱʦ ʡ ʪʨʝʙʘ ʙʫʣʦ ʜʦʚʝʩʪʠ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʘʥʫ ʪʦʪʦʞʥʽʩʪʴ ʤʦʞʥʘ ʜʦʚʝʩʪʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʚʣʘʩʪʠʚʦʩʪʽ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ.  

ɿʘʜʘʯʘ 8. ʂʚʘʜʨʘʪʥʠʡ ʪʨʠʯʣʝʥ 2ax bx c+ +ʤʘʻ ʢʦʨʝʥʽ. ʏʠ ʚʽʨʥʦ, ʱʦ ʪʨʠʯʣʝʥ 

3 2 3 3a x b x c+ +ʪʘʢʦʞ ʤʘʻ ʢʦʨʝʥʽ? 

ʈʦʟʚôʷʟʘʥʥʷ. 

ɿʘ ʫʤʦʚʦʶ ʢʚʘʜʨʘʪʥʠʡ ʪʨʠʯʣʝʥ 2ax bx c+ + ʤʘʻ ʢʦʨʝʥʽ, ʪʦʙʪʦ ʡʦʛʦ 

ʜʠʩʢʨʠʤʽʥʘʥʪ ʥʝʚʽʜôʻʤʥʠʡ, ʪʦʙʪʦ 2 4b ac² . ʅʘʤ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʟʥʘʢ ʚʠʨʘʟʫ 

6 3 34b a b- . 

ʆʩʢʽʣʴʢʠ 2 4b ac² , ʪʦ 6 3 364b a c² . 

ʗʢʱʦ 0ac² , ʪʦ 3 3 3 364 4a c a c² , ʘ ʷʢʱʦ 0ac< , ʪʦ 6 3 30 4b a c² > . 

ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ  6 3 34b a b² , ʪʦʙʪʦ ʜʠʩʢʨʠʤʽʥʘʥʪ ʢʚʘʜʨʘʪʥʦʛʦ 

ʪʨʠʯʣʝʥʘ  3 2 3 3a x b x c+ +  ʥʝʚʽʜôʻʤʥʠʡ. 

ɺʽʜʧʦʚʽʜʴ: ʚʽʨʥʦ. 

ɿʘʜʘʯʘ 9. ʈʦʟʚôʷʞʽʪʴ ʨʽʚʥʷʥʥʷ 2 25 2 2 2 2 1 0x xy y x y- + - - + =. 

ʈʦʟʚôʷʟʘʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʘʥʝ ʨʽʚʥʷʥʥʷ ʷʢ ʢʚʘʜʨʘʪʥʝ ʚʽʜʥʦʩʥʦ ʟʤʽʥʥʦʾ x  ʟ ʧʘʨʘʤʝʪʨʦʤ y  

2 25 2( 1) 2 2 1 0x y x y y- + + - + =. 

ɿʥʘʡʜʝʤʦ ʡʦʛʦ ʜʠʩʢʨʠʤʽʥʘʥʪ: 

 2 2 2 2( 1) 5(2 2 1) 9 12 4 (3 2)
4

D
y y y y y y= + - - + =- + - =- -. 
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ʆʪʞʝ, ʱʦʙ ʨʽʚʥʷʥʥʷ ʤʘʣʦ ʢʦʨʝʥʽ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ 
3

2
y= , ʽʥʘʢʰʝ 

ʜʠʩʢʨʠʤʽʥʘʥʪ ʙʫʜʝ ʚʽʜôʻʤʥʠʤ. ɼʘʣʽ ʟʥʘʭʦʜʠʤʦ, ʱʦ 
1

3
x= , ʧʽʜʩʪʘʚʠʚʰʠ ʦʪʨʠʤʘʥʝ 

ʟʥʘʯʝʥʥʷ y  ʚ ʜʘʥʝ ʨʽʚʥʷʥʥʷ. 

ɺʽʜʧʦʚʽʜʴ: 
1 2

( ; )
3 3

.  

ɿʘʜʘʯʘ 10. ʈʦʟʚôʷʞʽʪʴ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 
2 2

2 2

2 2 2 8 10 0,

2 7 3 13 4 7 0.

x xy y x y

x xy y x y

ë - + + - + =î
ì

- + + - - =îí
  

ʈʦʟʚôʷʟʘʥʥʷ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ ʷʢ ʢʚʘʜʨʘʪʥʝ  ʚʽʜʥʦʩʥʦ ʟʤʽʥʥʦʾ x  ʟ ʧʘʨʘʤʝʪʨʦʤ 

y :  2 22(1 ) 2 8 10 0.x y x y y+ - + - + = 

ɿʥʘʡʜʝʤʦ ʡʦʛʦ ʜʠʩʢʨʠʤʽʥʘʥʪ: 2 2 2 2(1 ) 2 8 10 6 9 ( 3)
4

D
y y y y y y= - - + - =- + - =- -. 

ʆʪʞʝ, ʨʽʚʥʷʥʥʷ ʤʦʞʝ ʤʘʪʠ ʨʦʟʚôʷʟʢʠ ʣʠʰʝ ʧʨʠ ʻʜʠʥʦʤʫ ʟʥʘʯʝʥʥʽ y, ʘ ʩʘʤʝ 

ʧʨʠ 3y=. ɼʘʣʽ ʧʽʜʩʪʘʚʠʤʦ ʦʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ y  ʚ ʨʽʚʥʷʥʥʷ, ʤʘʪʠʤʝʤʦ: 

2 4 4 0x x- + =, ʪʦʙʪʦ 2x= . ʇʽʜʩʪʘʚʠʚʰʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ x  ʪʘ y  ʚ ʜʨʫʛʝ 

ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʧʝʨʝʩʚʽʜʯʫʻʤʦʩʴ, ʱʦ ʧʘʨʘ ʯʠʩʝʣ (2;3)ʻ ʨʦʟʚôʷʟʢʦʤ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ. 

ɺʽʜʧʦʚʽʜʴ: (2;3). 

ɿʘʜʘʯʘ 11. ʈʦʟʚôʷʞʽʪʴ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ, ʷʢʱʦ 0z²  

3

2 2

( 3) 3 2 ,

4 8 ,

(2 )( 3) 5 16.

x y

z y y

z x x x

ë + = -
î
+ =ì

î - + = +
í

 

ʈʦʟʚôʷʟʘʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʷʢ ʢʚʘʜʨʘʪʥʝ ʚʽʜʥʦʩʥʦ ʟʤʽʥʥʦʾ  y  ʟ 

ʧʘʨʘʤʝʪʨʦʤ z . 2 24 8 0y y z- + =. ɿʥʘʡʜʝʤʦ ʡʦʛʦ ʜʠʩʢʨʠʤʽʥʘʥʪ 216 4
4

D
z= - . ɼʣʷ 

ʪʦʛʦ ʱʦʙ ʨʽʚʥʷʥʥʷ ʤʘʣʦ ʜʽʡʩʥʽ ʢʦʨʝʥʽ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ 216 4 0z- ², 

ʪʦʙʪʦ ʚʨʘʭʫʚʘʚʰʠ ʪʝ ʱʦ 0z² , ʤʘʻʤʦ 0 2z¢ ¢.  

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʪʨʝʪʻ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʷʢ ʢʚʘʜʨʘʪʥʝ ʚʽʜʥʦʩʥʦ ʟʤʽʥʥʦʾ x  ʟ 

ʧʘʨʘʤʝʪʨʦʤ z . 22 6 3 5 16zx z x x x+ - - = +, 2 2(4 ) 16 6 0x z x z+ - + - =. ɿʥʘʡʜʝʤʦ ʡʦʛʦ 



56 

 

ʜʠʩʢʨʠʤʽʥʘʥʪ 2 2 21 (4 ) 16 6 16 8 16 6 2
4

D
z z z z z z z= - - + = - + - + = -. ɼʣʷ ʪʦʛʦ, ʱʦʙ 

ʨʽʚʥʷʥʥʷ ʤʘʣʦ ʜʽʡʩʥʽ ʢʦʨʝʥʽ, ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʴ ʫʤʦʚʘ ( 2) 0z z- ², ʪʦʙʪʦ 

( ;0] [2; )zÍ -¤ +¤. ɺʨʘʭʫʚʘʚʰʠ ʧʦʧʝʨʝʜʥʶ ʫʤʦʚʫ, ʙʘʯʠʤʦ, ʱʦ ʩʠʩʪʝʤʘ ʤʦʞʝ 

ʤʘʪʠ ʨʦʟʚôʷʟʢʠ ʪʽʣʴʢʠ ʷʢʱʦ 0z=  ʘʙʦ 2z= .  

ʗʢʱʦ 0z= , ʪʦ ʟ ʜʨʫʛʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ 4 ( 2) 0y y- =, ʟʚʽʜʢʠ 0y=  ʘʙʦ 

2y= , ʘ ʟ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷʥʥʷ 4x=-. ʇʽʜʩʪʘʚʠʚʰʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʚ ʧʝʨʰʝ 

ʨʽʚʥʷʥʥʷ, ʙʘʯʠʤʦ, ʱʦ ʪʨʽʡʢʘ ʯʠʩʝʣ ( 4;2;0)-  ʙʫʜʝ ʨʦʟʚôʷʟʢʦʤ ʩʠʩʪʝʤʠ. 

ʗʢʱʦ 2z= , ʪʦ ʟ ʜʨʫʛʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ 1y=, ʘ ʟ ʪʨʝʪʴʦʛʦ 2x=-. 

ʇʽʜʩʪʘʚʠʚʰʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʚ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ, ʙʘʯʠʤʦ, ʱʦ ʪʨʽʡʢʘ ʯʠʩʝʣ 

( 2;1;2)-  ʙʫʜʝ ʨʦʟʚôʷʟʢʦʤ ʜʘʥʦʾ ʩʠʩʪʝʤʠ. 

ɺʽʜʧʦʚʽʜʴ: ( 4;2;0)- , ( 2;1;2)- . 

ɿʘʜʘʯʘ 12. ʅʘ ʨʠʩ.1 ʟʦʙʨʘʞʝʥʽ ʛʨʘʬʽʢʠ ʪʨʴʦʭ ʢʚʘʜʨʘʪʠʯʥʠʭ ʬʫʥʢʮʽʡ. ʏʠ 

ʤʦʞʫʪʴ ʮʝ ʙʫʪʠ ʛʨʘʬʽʢʠ 2y ax bx c= + +, 

2y bx cx a= + + ʪʘ 2y cx ax b= + +? 

ʈʦʟʚôʷʟʘʥʥʷ. 

ɿʥʘʯʝʥʥʷ ʚʩʽʭ ʬʫʥʢʮʽʡ ʚ ʪʦʯʮʽ 1x=

ʩʧʽʚʧʘʜʘʶʪʴ ʽ ʨʽʚʥʽ a b c+ +, ʦʪʞʝ ʚʩʽ ʪʨʠ 

ʛʨʘʬʽʢʘ ʧʦʚʠʥʥʽ ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ ʪʦʯʢʫ 

(1; )a b c+ +. ɸʣʝ ʥʘ ʨʠʩʫʥʢʫ ʙʘʯʠʤʦ, ʱʦ ʚʩʽ 

ʪʨʠ ʧʘʨʘʙʦʣʠ ʥʝ ʤʘʶʪʴ ʩʧʽʣʴʥʦʾ ʪʦʯʢʠ, ʦʪʞʝ ʮʝ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ 

ʟʘʜʘʥʠʭ ʚ ʫʤʦʚʽ. 

ɺʽʜʧʦʚʽʜʴ: ʥʽ, ʥʝ ʤʦʞʫʪʴ. 

 

 ɿʘʜʘʯʘ 13. ʅʘ ʨʠʩ.2 ʟʦʙʨʘʞʝʥʽ ʛʨʘʬʽʢʠ ʪʨʴʦʭ ʢʚʘʜʨʘʪʠʯʥʠʭ ʬʫʥʢʮʽʡ. ʏʠ 

ʤʦʞʫʪʴ ʮʝ ʙʫʪʠ ʛʨʘʬʽʢʠ 2y ax bx c= + +, 2y bx cx a= + + ʪʘ 2y cx ax b= + +? 

ʈʦʟʚôʷʟʘʥʥʷ. 

˾͙ͫΦ 1 
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ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʤʦʞʫʪʴ. ɿ ʨʠʩʫʥʢʘ 

ʚʠʜʥʦ, ʱʦ ʚʩʽ ʢʚʘʜʨʘʪʥʽ ʪʨʠʯʣʝʥʠ ʤʘʶʪʴ ʧʦ 

ʜʚʘ ʢʦʨʝʥʽ, ʦʪʞʝ 2 4b ac> , 2 4c ab>  ʪʘ 2 4a bc> , 

ʧʨʠʯʦʤʫ 0a> , 0b> , 0c> , ʪʘʢ ʷʢ ʚʽʪʢʠ 

ʧʘʨʘʙʦʣ ʥʘʧʨʘʚʣʝʥʽ ʚʛʦʨʫ. ʇʝʨʝʤʥʦʞʠʚʰʠ 

ʦʪʨʠʤʘʥʽ ʥʝʨʽʚʥʦʩʪʽ, ʤʘʪʠʤʝʤʦ 

2 2 2 2 2 264a b c a b c> , ʪʦʙʪʦ 1 64> , ʱʦ ʥʝʤʦʞʣʠʚʦ. 

ʆʪʨʠʤʘʣʠ ʩʫʧʝʨʝʯʥʽʩʪʴ, ʦʪʞʝ ʮʝ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʟʘʜʘʥʠʭ ʚ 

ʫʤʦʚʽ. 

ɺʽʜʧʦʚʽʜʴ: ʥʽ, ʥʝ ʤʦʞʫʪʴ. 

 

ɿʘʜʘʯʘ 14.  ʋ ʧʘʨʘʙʦʣʫ 2y x=  ʚʧʠʩʘʥʦ ʧʨʷʤʦʢʫʪʥʠʡ ʪʨʠʢʫʪʥʠʢ (ʫʩʽ 

ʚʝʨʰʠʥʠ ʪʨʠʢʫʪʥʠʢʘ ʥʘʣʝʞʘʪʴ ʧʘʨʘʙʦʣʽ), ʛʽʧʦʪʝʥʫʟʘ ʷʢʦʛʦ ʧʘʨʘʣʝʣʴʥʘ ʦʩʽ Ox . 

ɼʦʚʝʜʽʪʴ, ʱʦ ʚʠʩʦʪʘ ʪʨʠʢʫʪʥʠʢʘ, ʧʨʦʚʝʜʝʥʘ ʜʦ ʛʽʧʦʪʝʥʫʟʠ, ʜʦʨʽʚʥʶʻ 1. 

ɼʦʚʝʜʝʥʥʷ. 

ʅʝʭʘʡ 2

1 1( ; )A x x- , 2

1 1( ; )B x x ,  2

2 2( ; )C x x (ʨʠʩ.3). 

1 ʩʧʦʩʽʙ. ʅʝʭʘʡ w - ʢʦʣʦ ʟ ʜʽʘʤʝʪʨʦʤ AB

ʦʧʠʩʘʥʝ ʥʘʚʢʦʣʦ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ 

ABC( 90CÏ = )̄. ɿʘʧʠʰʝʤʦ ʡʦʛʦ ʨʽʚʥʷʥʥʷ 

2 2 2 2

1 1( )x y x x+ - =.  ʆʩʢʽʣʴʢʠ ʪʦʯʢʘ 2

2 2( ; )C x x  

ʥʘʣʝʞʠʪʴ ʢʦʣʫ, ʪʦ 2 2 2 2 2

2 2 1 1( )x x x x+ - =, ʟʚʽʜʢʠ 

2 2 2 2 2

2 1 2 1( ) 0x x x x- - - =. ʆʩʢʽʣʴʢʠ 2 2

2 1 0x x- ¸, ʪʦ 

2 2

1 2 1x x- =, ʦʪʞʝ 1A cy y- =, ʘ ʨʽʟʥʠʮʷ ʤʽʞ 

ʦʨʜʠʥʘʪʦʶ ʚʝʨʰʠʥʠ A  ʽ ʚʝʨʰʠʥʠ C  ʽ ʻ ʚʠʩʦʪʦʶ ʪʨʠʢʫʪʥʠʢʘ, ʷʢʘ ʜʦʨʽʚʥʶʻ 1, ʱʦ 

ʡ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʜʦʚʝʩʪʠ. 

2 ʩʧʦʩʽʙ. ʅʝʭʘʡ 2

2 1( ; )K x x  - ʦʩʥʦʚʘ ʚʠʩʦʪʠ, ʧʨʦʚʝʜʝʥʦʾ ʟ ʚʝʨʰʠʥʠ  C  ʥʘ 

ʛʽʧʦʪʝʥʫʟʫ AB. ʉʢʦʨʠʩʪʘʻʤʦʩʴ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ 2CK AK BK= Ö . 2 1AK x x= +, 

1 2BK x x= - , 2 2

1 2CK x x= -. ʄʘʻʤʦ 2 2 2 2 2

1 2 1 2( )x x x x- = - . ʆʩʢʽʣʴʢʠ 2 2

2 1 0x x- ¸, ʪʦ2 2

1 2 1x x- =. 

˾͙ͫΦ 2 

˾͙ͫΦ 3 
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ʆʪʞʝ 1CK=, ʱʦ ʡ ʪʨʝʙʘ ʙʫʣʦ ʜʦʚʝʩʪʠ. 

3 ʩʧʦʩʽʙ. ʅʝʭʘʡ 2

1(0; )M x  - ʩʝʨʝʜʠʥʘ ʛʽʧʦʪʝʥʫʟʠ AB. ʉʢʦʨʠʩʪʘʻʤʦʩʴ ʪʠʤ 

ʬʘʢʪʦʤ, ʱʦ ʤʝʜʽʘʥʘ ʧʨʦʚʝʜʝʥʘ ʜʦ ʛʽʧʦʪʝʥʫʟʠ ʜʦʨʽʚʥʶʻ ʾʾ ʧʦʣʦʚʠʥʽ, ʪʦʙʪʦ 

1

2
CM AB= . 

12AB x= , 2 2 2 2 2

2 2 1( )CM x x x= + - . ʆʪʞʝ 2 2 2 2 2

2 2 1 1( )x x x x+ - =. ɼʘʣʽ ʨʦʟʚôʷʟʘʥʥʷ 

ʘʥʘʣʦʛʽʯʥʝ 1 ʩʧʦʩʦʙʫ. 

4 ʩʧʦʩʽʙ. ʆʩʢʽʣʴʢʠ 90ACBÏ = ,̄ ʪʦ 0CA CBÖ =. 2 2

1 2 1 2( ; )CA x x x x- - - , 

2 2

1 2 1 2( ; )CB x x x x- - . ʇʝʨʝʤʥʦʞʠʚʰʠ ʜʚʘ ʦʪʨʠʤʘʥʽ ʚʝʢʪʦʨʠ, ʤʘʪʠʤʝʤʦ 

2 2 2 2

1 2 1 2 1 2 1 2( )( ) ( )( ) 0x x x x x x x x- - - + - - =, 2 2 2 2 2

1 2 1 2( )x x x x- = -. ɼʘʣʽ ʨʦʟʚôʷʟʘʥʥʷ ʘʥʘʣʦʛʽʯʥʝ 

2 ʩʧʦʩʦʙʫ. 

ɿʘʜʘʯʘ 15.  ɼʘʥʦ ʜʚʽ ʧʘʨʘʙʦʣʠ ʟ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʦʩʷʤʠ, ʷʢʽ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʯʦʪʠʨʴʦʭ ʪʦʯʢʘʭ. ɼʦʚʝʜʽʪʴ, ʱʦ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʧʘʨʘʙʦʣ ʣʝʞʘʪʴ 

ʥʘ ʦʜʥʦʤʫ ʢʦʣʽ. 

ɼʦʚʝʜʝʥʥʷ.  

ɺʠʙʝʨʝʤʦ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʩʽ ʧʘʨʘʙʦʣ ʙʫʣʠ ʦʩʷʤʠ 

ʢʦʦʨʜʠʥʘʪ, ʘ ʜʦʜʘʪʥʽ ʥʘʧʨʷʤʢʠ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʩʧʽʚʧʘʜʘʣʠ ʟ ʥʘʧʨʷʤʢʦʤ ʚʽʪʦʢ 

ʧʘʨʘʙʦʣ (ʨʠʩ.4). 

ʊʦʜʽ ʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʧʘʨʘʙʦʣ ʚ 

ʚʠʙʨʘʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʤʘʪʠʤʫʪʴ 

ʚʠʛʣʷʜ: 2y ax b= -, 2x cx d= -, ʜʝ , , ,a b c d - 

ʜʝʷʢʽ ʜʽʡʩʥʽ ʯʠʩʣʘ ʽ ʚʥʘʩʣʽʜʦʢ ʚʠʙʦʨʫ 

ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ 0, 0, 0, 0a b c d> > > >. 

ʂʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ,  ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ 

ʚ ʧʝʨʝʪʠʥʽ ʧʘʨʘʙʦʣ, ʤʦʞʥʘ ʟʥʘʡʪʠ, ʨʦʟʚôʷʟʘʚʰʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ: 
2

2

,

.

y ax b

x cy d

ë = -î
ì
= -îí

 

ʇʦʜʽʣʠʚʰʠ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʥʘ a, ʘ ʜʨʫʛʝ ʥʘ  c  ʽ ʜʦʜʘʚʰʠ ʾʭ 

ʤʘʪʠʤʝʤʦ: 

˾͙ͫΦ 4 
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2 2 0
x y b d

x y
c a a a
- + - - - =. 

 ɺʠʜʽʣʠʤʦ ʧʦʚʥʽ ʢʚʘʜʨʘʪʠ 
2 2

2 2

1 1 1 1
0.

2 2 4 4

b d
x y

c a a c c a

å õ å õ
- + - - - - - =æ ö æ ö

ç ÷ ç ÷
 

ʇʝʨʝʧʠʰʝʤʦ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʫ ʚʠʛʣʷʜʽ 

 
2 2

2 2

1 1 1 1

2 2 4 4

b d
x y

c a a c c a

å õ å õ
- + - = + + +æ ö æ ö

ç ÷ ç ÷
, ʱʦ ʻ ʨʽʚʥʷʥʥʷʤ ʢʦʣʘ ʟ ʮʝʥʪʨʦʤ ʚ ʪʦʯʮʽ 

1 1
;

2 2
O

c a

å õ
æ ö
ç ÷

 ʽ ʨʘʜʽʫʩʦʤ 
2 2

1 1
.

4 4

b d
R

a c c a
= + + +  ʆʩʢʽʣʴʢʠ 0, 0, 0, 0a b c d> > > >, ʪʦ ʪʘʢʝ 

ʢʦʣʦ ʟʘʚʞʜʠ ʽʩʥʫʻ. ʆʪʞʝ, ʨʦʟʚôʷʟʢʦʤ ʩʠʩʪʝʤʠ ʙʫʜʫʪʴ ʪʦʯʢʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ 

ʦʜʥʦʤʫ ʢʦʣʫ, ʱʦ ʡ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʜʦʚʝʩʪʠ. 

 

ɿʘʜʘʯʘ 16.  ɼʘʥʦ ʧʘʨʘʙʦʣʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ ʽ ʣʽʥʽʡʢʠ ʧʦʙʫʜʫʚʘʪʠ 

ʚʽʩʴ ʧʘʨʘʙʦʣʠ. 

ʈʦʟʚôʷʟʘʥʥʷ. 

ʃʝʤʘ. ʉʝʨʝʜʠʥʠ ʧʘʨʘʣʝʣʴʥʠʭ ʭʦʨʜ ʧʘʨʘʙʦʣʠ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ, ʷʢʘ 

ʧʘʨʘʣʝʣʴʥʘ ʘʙʦ ʩʧʽʚʧʘʜʘʻ ʟ ʚʽʩʩʶ ʧʘʨʘʙʦʣʠ. (ʍʦʨʜʦʶ ʧʘʨʘʙʦʣʠ ʥʘʟʠʚʘʻʪʴʩʷ 

ʚʽʜʨʽʟʦʢ, ʱʦ ʩʧʦʣʫʯʘʻ ʜʚʽ ʪʦʯʢʠ ʥʘ ʥʽʡ). 

ɼʦʚʝʜʝʥʥʷ.  

ɺʠʙʝʨʝʤʦ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ 

ʪʘʢ, ʱʦʙ ʚʝʨʰʠʥʘ ʧʘʨʘʙʦʣʠ 

ʩʧʽʚʧʘʣʘ ʟ ʧʦʯʘʪʢʦʤ ʢʦʦʨʜʠʥʘʪ, ʘ 

ʥʘʧʨʷʤʦʢ ʚʽʪʦʢ ʟ ʜʦʜʘʪʥʽʤ 

ʥʘʧʨʷʤʢʦʤ ʦʩʽ ʦʨʜʠʥʘʪ (ʨʠʩ.5), 

ʪʦʙʪʦ ʨʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ ʤʘʪʠʤʝ 

ʚʠʛʣʷʜ 2y ax= , ʜʝ 0a>  - ʜʝʷʢʝ 

ʜʦʜʘʪʥʝ ʜʽʡʩʥʝ ʯʠʩʣʦ. 

ʅʝʭʘʡ y kx b= + ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʱʦ ʧʝʨʝʪʠʥʘʻ ʜʘʥʫ ʧʘʨʘʙʦʣʫ ʚ ʪʦʯʢʘʭ A  

ʪʘ B, ʽ ʥʝ ʧʘʨʘʣʝʣʴʥʘ ʦʩʽ ʘʙʩʮʠʩ (ʚʠʧʘʜʦʢ, ʢʦʣʠ ʧʨʷʤʘ ʧʘʨʘʣʝʣʴʥʘ, ʨʦʟʛʣʷʥʴʪʝ 

ʩʘʤʦʩʪʽʡʥʦ), ʪʦʯʢʘ S - ʩʝʨʝʜʠʥʘ ʚʽʜʨʽʟʢʘ AB, , ,A B SX X X  - ʘʙʩʮʠʩʠ ʪʦʯʦʢ , ,A B S 

˾͙ͫΦ 5 
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ʚʽʜʧʦʚʽʜʥʦ. ʊʦʜʽ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʪʝʦʨʝʤʦʶ ʌʘʣʝʩʘ ʽ ʬʦʨʤʫʣʦʶ ʢʦʦʨʜʠʥʘʪ 

ʩʝʨʝʜʠʥʠ ʚʽʜʨʽʟʢʘ, 
2

A B
S

X X
X

+
= . 

ʊʦʯʢʠ ʧʝʨʝʪʠʥʫ ʧʘʨʘʙʦʣʠ ʟ ʧʨʷʤʦʶ ʤʦʞʥʘ ʟʥʘʡʪʠ, ʨʦʟʚôʷʟʘʚʰʠ ʩʠʩʪʝʤʫ 

ʨʽʚʥʷʥʴ 
2,

;

y ax

y kx b

ë =
ì
= +í

  2 0a x k x b- - =. ɿʚʽʜʢʠ ʟʘ ʪʝʦʨʝʤʦʶ ɺʽʻʪʘ A B

k
X X

a
+ =, ʪʦʙʪʦ 

ʩʫʤʘ ʘʙʩʮʠʩ ʪʦʯʦʢ  A  ʪʘ B  ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ ʨʦʟʭʠʣʫ ʧʘʨʘʙʦʣʠ ʽ ʢʫʪʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʷʤʦʾ. ʆʪʞʝ ʜʣʷ ʚʩʽʭ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ ʮʷ ʩʫʤʘ ʦʜʥʘʢʦʚʘ ʽ 

ʪʦʯʢʘ 
SX ʜʣʷ ʥʠʭ ʩʧʽʣʴʥʘ, ʪʦʙʪʦ ʽʩʥʫʻ ʧʨʷʤʘ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʦʩʽ ʧʘʨʘʙʦʣʠ, ʷʢʘ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʝʨʝʜʠʥʠ ʧʘʨʘʣʝʣʴʥʠʭ ʭʦʨʜ, ʱʦ ʡ ʪʨʝʙʘ ʙʫʣʦ ʜʦʚʝʩʪʠ. 

ɼʦʚʝʜʝʥʘ ʣʝʤʘ ʧʽʜʢʘʟʫʻ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ: 

1) ʙʫʜʫʻʤʦ ʜʦʚʽʣʴʥʫ ʭʦʨʜʫ ʧʘʨʘʙʦʣʠ; 

2) ʯʝʨʝʟ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ ʧʘʨʘʙʦʣʠ ʙʫʜʫʻʤʦ ʧʨʷʤʫ ʧʘʨʘʣʝʣʴʥʫ ʜʦ 

ʧʦʙʫʜʦʚʘʥʦʾ ʭʦʨʜʠ ʪʘʢ, ʱʦʙ ʚʦʥʘ ʧʝʨʝʪʠʥʘʣʘ ʜʘʥʫ ʧʘʨʘʙʦʣʫ ʚ ʜʚʦʭ 

ʪʦʯʢʘʭ; 

3) ʯʝʨʝʟ ʩʝʨʝʜʠʥʠ ʜʚʦʭ ʧʘʨʘʣʝʣʴʥʠʭ ʭʦʨʜ ʧʨʦʚʦʜʠʤʦ ʧʨʷʤʫ 
0l , ʷʢʘ ʙʫʜʝ 

ʧʘʨʘʣʝʣʴʥʦʶ ʜʦ ʰʫʢʘʥʦʾ ʦʩʽ ʧʘʨʘʙʦʣʠ; 

4) ʯʝʨʝʟ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ ʧʨʷʤʦʾ 
0l  ʧʨʦʚʦʜʠʤʦ ʧʨʷʤʫ 1l  - ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ 

ʜʦ 
0l , ʪʘʢ, ʱʦʙ ʚʦʥʘ ʧʝʨʝʪʠʥʘʣʘ ʧʘʨʘʙʦʣʫ ʚ ʜʚʦʭ ʪʦʯʢʘʭ, ʥʘʧʨʠʢʣʘʜ C  ʽ D ; 

5) ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʚʽʜʨʽʟʢʘ CD ʧʨʦʚʦʜʠʤʦ ʧʨʷʤʫ l, ʷʢʘ ʡ ʙʫʜʝ ʰʫʢʘʥʦʶ 

ʚʽʩʩʶ ʧʘʨʘʙʦʣʠ. 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ. 

ɿʘʜʘʯʘ 17.  ɺʽʪʢʠ ʧʘʨʘʙʦʣʠ 24 12 9 1y ax ax a= + + - ʥʘʧʨʘʚʣʝʥʽ ʚʥʠʟ. ɼʦʚʝʜʽʪʴ, 

ʱʦ ʮʷ ʧʘʨʘʙʦʣʘ ʥʝ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʚʽʩʩʶ ʘʙʩʮʠʩ. 

ɿʘʜʘʯʘ 18.  ɺʽʜʰʫʢʘʪʠ ʚʩʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ a, ʧʨʠ ʷʢʠʭ ʢʦʨʝʥʽ ʨʽʚʥʷʥʥʷ 

2 9 0x ax a- + = ʻ ʮʽʣʠʤʠ ʯʠʩʣʘʤʠ. 

ɿʘʜʘʯʘ 19.  ʂʦʨʝʥʽ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ 2( )f x x bx c= + + ʜʦʨʽʚʥʶʶʪʴ 1m  ʪʘ 

2m, ʘ ʢʦʨʝʥʽ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ 2( )g x x px q= + + ʜʦʨʽʚʥʶʶʪʴ 1k  ʪʘ 2k . 

ɼʦʚʝʜʽʪʴ, ʱʦ 1 2 1 2( ) ( ) ( ) ( ) 0f k f k g m g m+ + + ². 
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ɿʘʜʘʯʘ 20. ɼʠʩʢʨʠʤʽʥʘʥʪ D  ʟʚʝʜʝʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ ( )P x  

ʜʦʜʘʪʥʠʡ. ʉʢʽʣʴʢʠ ʢʦʨʝʥʽʚ ʤʦʞʝ ʤʘʪʠ ʨʽʚʥʷʥʥʷ ( ) ( ) 0P x P x D+ + =? 

ɿʘʜʘʯʘ 21.  ʏʠ ʤʦʞʝ ʜʠʩʢʨʠʤʽʥʘʥʪ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ ʜʦʨʽʚʥʶʚʘʪʠ 

2015? 

ɿʘʜʘʯʘ 22.  ʈʦʟʚôʷʞʽʪʴ ʨʽʚʥʷʥʥʷ 2 25 5 8 2 2 2 0x y xy x y+ + + - + =. 

ɿʘʜʘʯʘ 23.  ʈʦʟʚôʷʞʽʪʴ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 
2

4,

2 16.

x y z

xy z

+ + =ë
ì

- =í
 

ɿʘʜʘʯʘ 24.  ɼʦʚʝʜʽʪʴ ʥʝʨʽʚʥʽʩʪʴ 2 22 3 2 6 3 0x xy y x y+ + + + + ². 

ɿʘʜʘʯʘ 25.  ʋ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ 2ax bx c+ + ʥʝʤʘʻ ʢʦʨʝʥʽʚ, ʢʨʽʤ ʪʦʛʦ 

0a b c+ + >. ɺʠʟʥʘʯʠʪʠ ʟʥʘʢ ʢʦʝʬʽʮʽʻʥʪʘ c . 

ɿʘʜʘʯʘ 26.  ɺʽʜʦʤʦ, ʱʦ ʜʣʷ ʜʝʷʢʠʭ ʯʠʩʝʣ , ,a b c ʚʠʢʦʥʫʶʪʴʩʷ ʥʝʨʽʚʥʦʩʪʽ 

(9 3 )(4 2 ) 0a b c a b c+ + + + < ʪʘ (16 4 )(9 3 ) 0a b c a b c- + - + <. ʑʦ ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʧʨʦ ʟʥʘʢ 

ʜʦʙʫʪʢʫ (4 2 )( )a b c a b c- + + +? 

ɿʘʜʘʯʘ 27.  ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ ʽ ʣʽʥʽʡʢʠ ʧʦʙʫʜʫʡʪʝ ʜʦʪʠʯʥʫ ʜʦ ʜʘʥʦʾ 

ʧʘʨʘʙʦʣʠ, ʧʨʦʚʝʜʝʥʫ ʯʝʨʝʟ ʟʘʜʘʥʫ ʪʦʯʢʫ ʜʦʪʠʢʫ. 
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ʊʶʪʶʥʥʠʢ ɼʽʘʥʘ ʆʣʝʛʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 

 

ʄʆʅɯʊʆʈʀʅɻ ʌʆʈʄʋɺɸʅʅʗ ʄɸʊɽʄɸʊʀʏʅʀʍ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ ʋʏʅɯɺ ʋ ʇʈʆʎɽʉɯ ʅɸɺʏɸʅʅʗ 

ʄɸʊɽʄɸʊʀʂʀ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʠʚʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʤʦʥʽʪʦʨʠʥʛʫ ʦʩʚʽʪʠ 

ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʽʩʥʫʻ ʥʠʟʢʘ ʥʝʚʠʨʽʰʝʥʠʭ ʧʨʦʙʣʝʤ ʷʢ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ, ʪʘʢ ʽ 

ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʉʴʦʛʦʜʥʽ ʥʝ ʽʩʥʫʻ ʩʧʽʣʴʥʦʾ ʜʫʤʢʠ ʟ ʪʘʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʠʪʘʥʥʷ ʷʢ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʤʦʥʽʪʦʨʠʥʛè. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʪʘ ʫʟʘʛʘʣʴʥʠʚʰʠ ʨʝʟʫʣʴʪʘʪʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʯʘʥʥʷ, ʟʘʟʥʘʯʠʤʦ ʛʦʣʦʚʥʽ 

ʤʦʤʝʥʪʠ: 

1. ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʥʘʫʢʦʚʮʽʚ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʤʦʥʽʪʦʨʠʥʛè, ʤʦʞʥʘ 

ʦʙôʻʜʥʘʪʠ ʫ ʜʝʢʽʣʴʢʘ ʛʨʫʧ: - ʧʨʦʮʝʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʪʘʥʫ ʦʙôʻʢʪʘ;  

- ʩʠʩʪʝʤʘ ʟʙʠʨʘʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʦʙôʻʢʪʘ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ; - ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʜʫʨ ʘʙʦ ʟʘʭʦʜʽʚ; - ʧʝʚʥʠʡ ʚʠʜ 

ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʢʦʨʝʛʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʦʙôʻʢʪʘ; 

2. ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘʛʦʣʦʰʫʻ ʥʘ ʜʦʚʛʦʪʨʠʚʘʣʦʩʪʽ, 

ʧʦʩʪʽʡʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ; 
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3. ʤʘʡʞʝ ʚ ʢʦʞʥʦʤʫ ʦʟʥʘʯʝʥʥʽ ʟʫʩʪʨʽʯʘʻʤʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʭʦʚʘʥʥʷ ʟʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʋ ʚʣʘʩʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʤʠ ʩʭʠʣʷʻʤʦʩʴ ʜʦ ʪʦʛʦ, ʱʦ ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʯʘʥʥʷ 

ï ʮʝ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ ʪʘ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ, ʟʙʦʨʫ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɯʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʦʮʽʥʢʠ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʧʦʪʨʝʙʫʶʪʴ ʦʥʦʚʣʝʥʥʷ 

ʫ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʘʤʠ, ʟʘʜʘʥʠʤʠ ʚ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʤʫ ʬʦʨʤʘʪʽ. ɸʣʝ ʟ ʧʦʟʠʮʽʾ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʦʙôʻʢʪʦʤ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʥʝ ʪʽʣʴʢʠ 

ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ, ʘʣʝ ʡ ʩʢʣʘʜʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʬʦʨʤʫʚʘʥʥʷ ʷʢʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. ʅʘ ʜʘʥʦʤʫ 

ʝʪʘʧʽ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟ ʨʦʟʨʦʙʢʦʶ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ, 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʄʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ: ʟô̫ ʩʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʽ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ (ʷʢ 

ʧʨʝʜʤʝʪʥʘ). ɿʘ ʉ.ɸ. ʈʘʢʦʚʠʤ [2, ʩ.15] ð ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ (ʷʢ 

ʧʨʝʜʤʝʪʥʘ) ï çʮʝ ʩʧʨʦʤʦʞʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʙʘʯʠʪʠ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʘʪʝʤʘʪʠʢʫ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʨʦʟʫʤʽʪʠ ʟʤʽʩʪ ʽ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ,  ʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʾʾ ʤʝʪʦʜʘʤʠ 

ʤʘʪʝʤʘʪʠʢʠ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʮʽʥʶʚʘʪʠ ʧʦʭʠʙʢʫ 

ʦʙʯʠʩʣʝʥʴè. ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʾʾ ʩʢʣʘʜʦʚʽ: ʧʨʦʮʝʜʫʨʥʫ - 

ʫʤʽʥʥʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʪʠʧʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ; ʣʦʛʽʯʥʫ - ʚʦʣʦʜʽʥʥʷ 

ʜʝʜʫʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʜʦʚʝʜʝʥʥʷ ʪʘ ʩʧʨʦʩʪʫʚʘʥʥʷ ʪʚʝʨʜʞʝʥʴ; ʪʝʭʥʦʣʦʛʽʯʥʫ - 

ʚʦʣʦʜʽʥʥʷ ʩʫʯʘʩʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʧʽʜʪʨʠʤʢʠ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʜʦʩʣʽʜʥʠʮʴʢʫ - ʚʦʣʦʜʽʥʥʷ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʦʮʽʘʣʴʥʦ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ; 

ʤʝʪʦʜʦʣʦʛʽʯʥʫ - ʫʤʽʥʥʷ ʦʮʽʥʶʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 
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ʤʝʪʦʜʽʚ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʽ ʩʫʩʧʽʣʴʥʦ ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ. 

ɺʽʜʧʦʚʽʜʥʽ ʟʥʘʥʥʷ, ʫʤʽʥʥʷ, ʜʦʩʚʽʜ, ʩʪʘʚʣʝʥʥʷ ʬʦʨʤʫʶʪʴʩʷ ʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ 

ʫʯʥʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʥʘʚʯʘʥʥʷ ʚ ʰʢʦʣʽ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, 

ʧʦʟʘʢʣʘʩʥʽʡ ʪʘ ʧʦʟʘʰʢʽʣʴʥʽʡ ʨʦʙʦʪʽ, ʘ ʪʘʢʦʞ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʚʩʽʭ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʫʤʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʧʦʙʫʜʦʚʘʥʦʛʦ 

ʥʘ ʟʘʩʘʜʘʭ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ:  

- ʦʧʦʨʘ ʥʘ ʩʫʙ'ʻʢʪʠʚʥʠʡ ʜʦʩʚʽʜ ʫʯʥʽʚ ʧʨʠ ʚʽʜʙʦʨʽ ʟʘʚʜʘʥʴ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʪʠʭ (ʟ ʥʝʚʠʟʥʘʯʝʥʠʤ ʟʘʟʜʘʣʝʛʽʜʴ ʨʝʟʫʣʴʪʘʪʦʤ) ʽ 

ʟʘʢʨʠʪʠʭ (ʽʟ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʧʣʘʥʦʚʘʥʠʤ ʚʽʜʧʦʚʽʜʜʶ) ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʪʫʘʮʽʡ ï ʷʢ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ 

ʧʨʦʙʣʝʤʠ (ʚʚʝʜʝʥʥʷ ʚ ʟʘʚʜʘʥʥʷ), ʪʘʢ ʽ ʜʣʷ ʾʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʨʽʰʝʥʥʷ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘʜʣʠʰʢʦʚʦʶ (ʥʝʜʦʩʪʘʪʥʴʦʶ) ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ 

ʚʠʨʦʙʣʝʥʥʷ ʚ ʫʯʥʽʚ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ.  

- ʧʝʨʝʚʘʞʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ, ʛʨʫʧʦʚʦʾ ʪʘ ʢʦʣʝʢʪʠʚʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʨʽʟʥʠʭ ʧʦʻʜʥʘʥʥʷʭ;  

- ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʫʯʥʷʤʠ ʚʣʘʩʥʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʜʫʢʪʫ. (ʎʝ ʤʦʞʝ ʙʫʪʠ ʩʚʽʡ ʩʧʦʩʽʙ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ, ʙʘʯʝʥʥʷ ʚʣʘʩʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʪʦʱʦ. ɺʽʥ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʙʫʜʝ 

ʦʧʪʠʤʘʣʴʥʠʤ. ʋʯʝʥʴ ʧʦʚʠʥʝʥ ʤʘʪʠ ʧʨʘʚʦ ʥʘ ʧʦʤʠʣʢʫ). 

ʆʮʽʥʢʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʥʝ ʚʠʨʽʰʫʻʪʴʩʷ ʪʽʣʴʢʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʢʦʥʪʨʦʣʶ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʦʮʽʥʢʠ. ʈʽʚʝʥʴ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʫʯʥʷ, ʜʦʩʚʽʜ ʪʘ ʦʩʦʙʠʩʪʽʩʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʝʜʤʝʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʡʚʘʞʯʠʤ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʪʝʤʘʪʠʯʥʪʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʆʩʥʦʚʘ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ ʦʙʝʨʪʘʻʪʴʩʷ 

ʥʘʚʢʦʣʦ ʦʮʽʥʢʠ ʟʜʘʪʥʦʩʪʽ ʫʯʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʝ, ʱʦ ʚʦʥʠ ʜʽʟʥʘʣʠʩʷ ʚ 

ʤʘʪʝʤʘʪʠʮʽ ʚ ʢʦʥʪʝʢʩʪʽ çʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫè.  

ɿʘʤʽʩʪʴ ʟʘʫʯʫʚʘʥʥʷ ʥʘʧʘʤ'ʷʪʴ ʽ ʧʘʩʠʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʘʚʪʝʥʪʠʯʥʽ ʟʘʚʜʘʥʥʷ 

ʟ ʤʘʪʝʤʘʪʠʢʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʘʥʘʣʽʪʠʯʥʠʭ ʥʘʚʠʯʢʘʭ ʫʯʥʷ ʽ ʟʜʘʪʥʦʩʪʽ ʽʥʪʝʛʨʫʚʘʪʠ 
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ʪʝ, ʱʦ ʚʦʥʠ ʜʽʟʥʘʣʠʩʷ, ʧʦʨʷʜ ʟ ʪʚʦʨʯʽʩʪʶ, ʟ ʧʠʩʴʤʦʚʠʤʠ ʪʘ ʫʩʥʠʤʠ ʥʘʚʠʯʢʘʤʠ. 

ʊʘʢʦʞ ʦʮʽʥʶʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʩʧʽʣʴʥʠʭ ʟʫʩʠʣʴ ʛʨʫʧʦʚʠʭ ʧʨʦʝʢʪʽʚ. ɺʘʞʣʠʚʦ 

ʟʥʘʪʠ ʥʝ ʪʽʣʴʢʠ ʧʨʦʮʝʩ ʦʙʯʠʩʣʝʥʥʷ, ʘʣʝ ʽ ʪʝ, ʷʢ ʚʟʷʪʠ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ ʽ 

ʟʘʩʪʦʩʫʚʘʪʠ ʡʦʛʦ ʜʦ ʽʥʰʦʾ ʩʠʪʫʘʮʽʾ. 

ʊʝʩʪʠ ʟ ʤʥʦʞʠʥʥʠʤ ʚʠʙʦʨʦʤ ʯʘʩʪʦ ʥʝ ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʦʟʫʤʽʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʫʯʥʷʤʠ. ʎʝ ʚʽʜʦʙʨʘʞʘʻ, ʯʠ ʻ ʫʯʝʥʴ ʫʩʧʽʰʥʠʤ ʫ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʽ. 

ɿʘʤʽʩʪʴ ʪʝʩʪʽʚ, ʷʢʽ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʥʘʛʘʜʫʚʘʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʬʘʢʪʽʚ, ʘʚʪʝʥʪʠʯʥʽ 

ʟʘʚʜʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʨʽʟʥʽ ʥʘʚʠʯʢʠ ʪʘ 

ʢʦʥʮʝʧʮʽʾ, ʷʢʽ ʚʦʥʠ ʜʽʟʥʘʣʠʩʷ, ʽ ʧʦʷʩʥʠʪʠ, ʢʦʣʠ ʙʫʣʦ ʙ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʬʘʢʪʠ ʽ ʥʘʚʠʯʢʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʩʚʦʻʤʫ ʚʣʘʩʥʦʤʫ 

ʞʠʪʪʽ. 

ʉʧʦʩʦʙʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʝʥʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ ʯʘʩʪʦ 

ʧʨʘʢʪʠʢʫʶʪʴʩʷ ʟʘ ʢʦʨʜʦʥʦʤ: 

1. ʇʨʦʚʝʜʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʦ-ʘʜʘʧʪʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. 

2. ʆʮʽʥʢʘ ʜʽʷʣʴʥʦʩʪʽ. ʋʯʥʽ ʤʦʞʫʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ, ʯʦʤʫ ʚʦʥʠ ʥʘʚʯʠʣʠʩʷ 

ʽ ʷʢ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʩʧʽʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ ʫ ʚʠʨʽʰʝʥʥʽ ʩʢʣʘʜʥʦʾ 

ʧʨʦʙʣʝʤʠ ʨʘʟʦʤ. ʈʦʙʦʪʘ ʚ ʛʨʫʧʘʭ ʥʝ ʪʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʥʘʚʯʠʪʠʩʴ 

ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ, ʘʣʝ ʽ ʧʨʘʮʶʻ ʷʢ ʤʦʟʢʦʚʠʡ ʰʪʫʨʤ.   

3. ʂʦʨʦʪʢʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ, ʢʦʨʦʪʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʯʠʥʘʶʪʴʩʷ ʟ 

ʙʘʟʦʚʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ (ʘʙʦ ʤʦʞʝ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʘ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ 

ʽʥʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ), ʚ ʷʢʽʡ ʫʯʝʥʴ ʤʦʞʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʚʦʾ 

ʟʥʘʥʥʷ, ʚʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ. ɺʯʠʪʝʣʴ ʧʨʦʧʦʥʫʻ ʟʘʚʜʘʥʥʷ, ʚ ʷʢʦʤʫ ʫʯʥʷʤ 

ʧʦʪʨʽʙʥʦ ʦʙʯʠʩʣʶʚʘʪʠ, ʧʦʷʩʥʶʚʘʪʠ, ʦʧʠʩʫʚʘʪʠ ʘʙʦ ʧʝʨʝʜʙʘʯʘʪʠ ʪʝ, ʱʦ 

ʚʦʥʠ ʘʥʘʣʽʟʫʶʪʴ. ʎʝ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʚʜʘʥʥʷ, ʥʘʜ ʷʢʠʤʠ ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ 

ʥʝʟʘʣʝʞʥʦ, ʜʘʚʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ, ʘ ʧʦʪʽʤ ʧʨʦʭʦʜʠʪʠ ʽʥʪʝʨʚ'ʶ ʟ 

ʚʯʠʪʝʣʝʤ ʦʢʨʝʤʦ. 

4. ʇʠʪʘʥʥʷ ʟ ʚʽʜʢʨʠʪʦʶ ʚʽʜʧʦʚʽʜʜʶ. ɺʯʠʪʝʣʴ ʤʦʞʝ ʦʮʽʥʠʪʠ ʨʦʟʫʤʽʥʥʷ ʫʯʥʷ ʽ 

ʪʝ, ʷʢ ʘʥʘʣʽʪʠʯʥʽ ʧʨʦʮʝʩʠ ʧʦʚ'ʷʟʘʥʽ, ʚ ʫʤʦʚʘʭ ʚʽʢʪʦʨʠʥʠ, ʟʘʜʘʶʯʠ ʧʠʪʘʥʥʷ 

ʫ ʬʦʨʤʽ: ʢʦʨʦʪʢʘ ʧʠʩʴʤʦʚʘ ʘʙʦ ʫʩʥʘ ʚʽʜʧʦʚʽʜʴ, ʤʘʪʝʤʘʪʠʯʥʝ ʨʽʰʝʥʥʷ, 

ʟʦʙʨʘʟʠʪʠ ʤʘʣʶʥʦʢ, ʪʘʙʣʠʮʷ, ʜʽʘʛʨʘʤʘ ʘʙʦ ʛʨʘʬʽʢ. 
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5. ʅʘʧʠʩʘʥʥʷ ʝʩʝ. ʅʘ ʦʩʥʦʚʽ ʛʨʘʬʽʢʽʚ, ʪʘʙʣʠʮʴ, ʜʽʘʛʨʘʤ, ʘʨʛʫʤʝʥʪʽʚ ʫʯʥʝʚʽ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʫ ʧʠʩʴʤʦʚʽʡ ʬʦʨʤʽ. 

6. ʇʝʨʽʦʜʠʢʘ. ʅʘʧʠʩʘʥʥʷ ʞʫʨʥʘʣʫ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʤʝʥʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʬʦʨʤ ʦʮʽʥʢʠ. ʎʝ, ʟʜʘʻʪʴʩʷ, ʪʦʤʫ, ʱʦ ʮʝ ʟʘʙʠʨʘʻ ʙʘʛʘʪʦ ʯʘʩʫ, ʚʘʞʢʦ 

ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʦʢʨʝʤʦ ʚʽʜ 

ʥʘʚʠʯʦʢ ʯʠʪʘʥʥʷ ʽ ʧʠʩʴʤʘ, ʽ ʥʝʷʩʥʦ, ʷʢ ʦʮʽʥʠʪʠ ʨʦʙʦʪʫ ʫʯʥʽʚ. ɸʣʝ, ʷʢ ʽ 

ʟʦʙʨʘʞʝʥʥʷ ʩʭʝʤ ʽ ʛʨʘʬʽʢʽʚ, ʤʘʪʝʤʘʪʠʯʥʠʡ ʣʠʩʪ-ʬʦʨʤʫʚʘʥʥʷ, ʫʪʦʯʥʝʥʥʷ ʽ 

ʚʽʜʢʨʠʪʪʷ ʽʜʝʡ - ʚʘʞʣʠʚʘ ʤʘʪʝʤʘʪʠʯʥʘ ʟʜʘʪʥʽʩʪʴ. 

7. ʉʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʢʘʨʪ (ʤʝʥʪʘʣʴʥʠʭ ʢʘʨʪ). ɿʽʩʪʘʚʣʝʥʥʷ ʧʦʥʷʪʴ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʟ ʫʯʥʷʤʠ, ʱʦʙ ʧʦʢʘʟʘʪʠ, ʷʢ ʚʦʥʠ ʙʘʯʘʪʴ 

ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʢʣʶʯʦʚʠʤʠ ʧʦʥʷʪʪʷʤʠ ʘʙʦ ʪʝʨʤʽʥʘʤʠ ʚ ʤʝʞʘʭ ʩʫʢʫʧʥʦʩʪʽ 

ʟʥʘʥʴ. ʎʷ ʜʽʷʣʴʥʽʩʪʴ, ʷʢ ʽ ʚʣʘʩʥʽ ʧʦʩʪʘʥʦʚʢʠ, ʟʤʫʰʫʻ ʫʯʥʽʚ ʨʦʟʤʽʨʢʦʚʫʚʘʪʠ 

ʧʨʦ ʪʘʢʽ ʩʪʦʩʫʥʢʠ ʽ ʨʦʟʚʠʚʘʪʠ ʙʽʣʴʰ ʽʥʪʝʛʨʦʚʘʥʝ ʨʦʟʫʤʽʥʥʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʬʘʢʪʽʚ. ɯʩʥʫʻ ʙʝʟʣʽʯ ʜʦʜʘʪʢʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ  

ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʤʝʥʪʘʣʴʥʫ ʢʘʨʪʫ (Google, Xmind, Freemind, MindNode, 

BubblUs, MindMeister, Mapul, WiseMapping, Mind42, Mindomo Basic). 

8. ʉʘʤʦʦʮʽʥʢʘ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʝʢʪʽʚ ʫʯʥʷʤʠ, ʾʭ ʤʦʞʥʘ ʧʦʧʨʦʩʠʪʠ 

ʦʮʽʥʠʪʠ ʩʚʦʾ ʚʣʘʩʥʽ ʩʪʘʨʘʥʥʷ. ɺʽʜʧʦʚʽʜʽ ʥʘ ʥʘʩʪʫʧʥʽ ʧʠʪʘʥʥʷ ʜʦʧʦʤʦʞʫʪʴ 

ʫʯʥʽʚ ʥʘʚʯʠʪʠʩʷ ʦʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ ʩʝʙʝ ʽ ʩʚʦʶ ʨʦʙʦʪʫ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʙʣʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ 

ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʤʝʥʰ ʨʦʟʨʦʙʣʝʥʠʭ ʪʘ ʥʘʡʙʽʣʴʰ ʩʝʨʡʦʟʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ 

ʟ ʫʧʨʦʚʘʜʞʝʥʥʷʤ ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʯʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, 

ʘʜʞʝ ʥʘʰʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ ʤʘʻ ʩʧʨʘʚʫ ʟ ʧʨʝʜʤʝʪʥʠʤ ʦʮʽʥʶʚʘʥʥʷʤ. 

ʎʝʡ ʩʠʪʫʘʮʽʡʥʠʡ ʪʠʧ ʥʘʚʯʘʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʫʯʥʽ ʚʠʨʽʰʫʶʪʴ ʨʝʘʣʴʥʽ 

ʧʨʦʙʣʝʤʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʤʘʪʝʤʘʪʠʮʽ. ʎʽ ʽʜʝʾ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

- ʄʠʩʣʝʥʥʷ ʪʘ ʤʽʨʢʫʚʘʥʥʷ: ʩʧʦʥʫʢʘʥʥʷ ʫʯʥʽʚ ʜʦ ʚʟʘʻʤʦʜʽʾ ʚ ʪʘʢʠʭ ʚʠʜʘʭ 

ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʟʙʠʨʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ, ʤʽʨʢʫʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘʥʘʣʽʟ, 
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ʬʦʨʤʫʚʘʥʥʷ ʛʽʧʦʪʝʟ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙ ʽ ʧʦʤʠʣʦʢ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ 

ʧʝʨʝʚʽʨʢʘ ʨʽʰʝʥʴ. 

- ʇʘʨʘʤʝʪʨʠ: ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʧʨʘʮʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʘʙʦ ʚ ʥʝʚʝʣʠʢʠʭ 

ʛʨʫʧʘʭ. 

- ʄʘʪʝʤʘʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ: ʫʯʥʽ ʚʯʘʪʴʩʷ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʠʤʚʦʣʘʤʠ, 

ʪʘʙʣʠʮʷʤʠ, ʛʨʘʬʽʢʘʤʠ, ʢʨʝʩʣʝʥʥʷʤʠ, ʢʘʣʴʢʫʣʷʪʦʨʘʤʠ ʽ ʢʦʤʧ'ʶʪʝʨʘʤʠ. 

- ɺʽʜʥʦʩʠʥʠ: ʫʯʥʽ ʚ ʮʴʦʤʫ ʪʠʧʽ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʽʟʥʘʪʠʩʷ 

ʥʘʧʦʣʝʛʣʠʚʽʩʪʴ, ʩʘʤʦʨʝʛʫʣʽʚʥʽ ʧʦʚʝʜʽʥʢʠ ʽ ʨʦʟʜʫʤʠ, ʫʯʘʩʪʴ ʽ ʦʩʦʙʣʠʚʠʡ 

ʝʥʪʫʟʽʘʟʤ ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʠʪʫʘʮʽʡ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ʤʝʞʜʫʥʘʨʦʜʥʦ ʫʯʘʩʪʠʝ ʄɸʊʊɽʍ 2012, 22-24.11.2012 ʛ., ʐʫʤʝʥʩʢʠ 

ʫʥʠʚʝʨʩʠʪʝʪ. ïʉ.231-233 

2. ʈʘʢʦʚ ʉ.ɸ. ʄʘʪʝʤʘʪʠʯʥʘ ʦʩʚʽʪʘ: ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʥʽʪʦʨʠʥʛ, ʢʦʥʪʨʦʣʴ, ʦʮʽʥʢʘ, ʤʘʪʝʤʘʪʠʯʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʘʚʪʝʥʪʠʯʥʽ ʟʘʚʜʘʥʥʷ. 
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ʐʤʫʣʷʥ ʗʨʦʩʣʘʚʘ ɺʽʪʘʣʽʾʚʥʘ 

ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ 

ʂɿ çɿʐ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ27 ɺʄʈè 

 

ʉʊɸʅ ʉʌʆʈʄʆɺɸʅʆʉʊɯ ʄɸʊɽʄɸʊʀʏʅʀʍ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ  

ɺ ʋʏʅɯɺ ʉʊɸʈʐʆɰ ʐʂʆʃʀ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺ ʦʩʚʽʪʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʨʦʟʫʤʽʶʪʴ ʷʢ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʦʩʥʦʚʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ. ʎʝ ʚʠʤʘʛʘʻ ʧʝʨʝʭʦʜʫ ʚʽʜ ʟʘʩʚʦʻʥʥʷ ʥʦʨʤʘʪʠʚʥʦ 

ʚʠʟʥʘʯʝʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʫ ʰʢʦʣʷʨʽʚ 

ʟʜʘʪʥʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦ ʧʨʘʢʪʠʯʥʦ ʜʽʷʪʠ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʫ ʥʝʩʪʘʥʜʘʨʪʥʠʭ, ʪʚʦʨʯʠʭ, ʞʠʪʪʻʚʠʭ 

ʩʠʪʫʘʮʽʷʭ, ʪʦʙʪʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʞʠʪʪʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ ʰʚʠʜʢʦʟʤʽʥʥʦʤʫ ʩʚʽʪʽ [2]. 

ʅʦʚʠʡ ʟʤʽʩʪ ʦʩʚʽʪʠ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʬʦʨʤʫʚʘʥʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʫʩʧʽʰʥʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ, ʧʦʪʨʝʙʫʻ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ 

ʫ ʨʦʙʦʪʽ ʧʝʜʘʛʦʛʽʚ. ʂʦʞʝʥ ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʧʦʚʠʥʝʥ ʩʧʨʷʤʦʚʫʚʘʪʠ ʩʚʦʶ 

ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʤʘʪʝʤʘʪʠʯʥʦʛʦ ʨʽʚʥʷ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʘʭʦʚʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ, ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ [1]. 

ʄʝʪʘ ʜʘʥʦʾ ʧʫʙʣʽʢʘʮʽʾ: ʜʦʩʣʽʜʠʪʠ ʩʪʘʥ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʫʯʥʽʚ ʩʪʘʨʰʦʾ ʰʢʦʣʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʝʪʝʥʪʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʧʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʘʥʢʝʪʠ ʜʣʷ ʫʯʥʽʚ 10-11-ʭ ʢʣʘʩʽʚ. ɸʥʢʝʪʠ ʤʽʩʪʠʣʠ ʛʨʫʧʠ ʟʘʧʠʪʘʥʴ, ʷʢʽ 

ʩʪʦʩʫʚʘʣʠʩʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ, ʷʢ: ʩʫʪʥʽʩʪʴ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ 

ʚʠʢʣʘʜʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ; ʚʠʤʦʛʠ ʜʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʫʨʦʢʫ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʯʠʪʝʣʷ; ʛʦʪʦʚʥʽʩʪʴ ʫʯʠʪʝʣʽʚ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʪʦʱʦ. 
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ʄʦʥʽʪʦʨʠʥʛʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʤʝʪʦʜʦʤ ʘʥʢʝʪʫʚʘʥʥʷ ʫʯʥʽʚ 10-

11-ʭ ʢʣʘʩʽʚ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 75 ʨʝʩʧʦʥʜʝʥʪʽʚ, ʫʯʥʽ 10-11-ʭ ʢʣʘʩʽʚ 

ʂʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çɿʐ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ27 ɺʄʈè. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ: 

1. ʈʽʚʝʥʴ ʛʦʪʦʚʥʦʩʪʽ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʝʪʝʥʪʽʩʥʦʛʦ 

ʧʽʜʭʦʜʫ ʫ ʥʘʚʯʘʥʥʽ ʜʦʩʪʘʪʥʽʡ ʪʘ ʚʠʩʦʢʠʡ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʥʝ  ʚʠʷʚʣʝʥʠʡ. 

2. ɹʽʣʴʰʽʩʪʴ ʫʯʥʽʚ 10-11-ʭ ʢʣʘʩʽʚ (82 %) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʚʦʶ ʚʟʘʻʤʦʜʽʶ ʟ 

ʫʯʠʪʝʣʝʤ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʘʢʪʠʚʥʫ ʪʘ ʚʽʜʢʨʠʪʫ. 

3. ʄʝʪʦʜʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʟ ʧʠʪʘʥʴ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʦʩʚʽʪʥʽ ʟʘʢʣʘʜʠ ʟʘʙʝʟʧʝʯʝʥ ̔ ʯʘʩʪʢʦʚʦ (79 %), 16 % 

ʘʥʢʝʪʦʚʘʥʠʭ ʟʘʟʥʘʯʠʣʠ, ʱʦ ʟʘʢʣʘʜ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʠʡ ʚʩʽʤʘ ʥʝʦʙʭʽʜʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʣʠʰʝ 5 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʚʘʞʘʻ, ʱʦ ʤʘʪʝʨʽʘʣʠ ʚʽʜʩʫʪʥʽ ʚʟʘʛʘʣʽ.  

4. ʅʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʝʪʝʥʪʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚʯʠʪʝʣʽ ʥʘʡʯʘʩʪʽʰʝ ʦʪʨʠʤʫʶʪʴ ʟ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ (87 

%). 

5.  ʊʝʭʥʦʣʦʛʽʯʥʦʶ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʫʯʥʽ ʚʦʣʦʜʽʶʪʴ ʥʘ ʩʝʨʝʜʥʴʦʤʫ  ʪʘ 

ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ. 

6. ɿʤʽʩʪʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʽʚ. ʄʘʡʞʝ ʚʩʽ ʫʯʥʽ ʚʢʘʟʘʣʠ, 

ʱʦ ʚʯʠʪʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʨʽʟʥʦʨʽʚʥʝʚʽ ʟʘʚʜʘʥʥʷ (94 %),  

ʙʽʣʴʰʽʩʪʴ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (70 %), ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ, 

ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʫʨʦʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ (73 %). 

7. ɼʽʡʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʨʝʚʘʞʥʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʣʦʚʠʭ ʧʘʨʪʥʝʨʩʴʢʠʭ ʩʪʦʩʫʥʢʽʚ ʤʽʞ 

ʫʯʠʪʝʣʝʤ ʽ ʫʯʥʝʤ, ʦʨʛʘʥʽʟʘʮʽʻʶ ʨʽʟʥʠʭ ʬʦʨʤ ʢʦʥʪʨʦʣʶ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

8. ʄʘʪʝʤʘʪʠʢʘ ʜʣʷ ʚʩʪʫʧʫ ʜʦ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʤʘʡʙʫʪʥʴʦʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝʦʙʭʽʜʥʘ ʜʣʷ 73 % ʫʯʥʽʚ, ʮʽʢʘʚʣʷʪʴʩʷ ʧʨʝʜʤʝʪʦʤ ʜʣʷ 

ʟʘʛʘʣʴʥʦʛʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 20 % ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ. 
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ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʥʘʜʘʥʽ 

ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʫ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ 

ʃʽʪʝʨʘʪʫʨʘ 
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ʰʢʦʣʽ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʘʥʫ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʫʯʥʽʚ ʩʪʘʨʰʦʾ ʰʢʦʣʠ. 
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ʧʽʜʭʽʜ.  
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ʈʆɿɼɯʃ 2. ʌʆʈʄʋɺɸʅʅʗ ɺ ʋʏʅɯɺ ʄɸʊɽʄɸʊʀʏʅʆɻʆ 

ʄʆɼɽʃʖɺɸʅʅʗ 
 

ɹʘʢʣʘʥ ɭʣʠʟʘʚʝʪʘ ʃʝʦʥʽʜʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʤʘʛʽʩʪʨʘʪʫʨʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ) 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʂʆʄʇʃɽʂʉʅʀʍ ʏʀʉɽʃ ɼʆ ʈʆɿɺôʗɿʋɺɸʅʅʗ 

ʅɽʉʊɸʅɼɸʈʊʅʀʍ ɿɸɼɸʏ ʋ ʇʈʆʌɯʃʔʅʀʍ ʂʃɸʉɸʍ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʈʝʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʠ, ʷʢʝ ʚ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ 

ʥʘʙʫʚʘʻ ʨʘʜʠʢʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʥʦʩʠʪʴ, ʙʝʟʧʝʨʝʯʥʦ, ʜʦʩʪʘʪʥʴʦ ʭʚʠʣʴʦʚʠʡ 

ʭʘʨʘʢʪʝʨ ʪʘ, ʥʘ ʞʘʣʴ, ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ ʩʠʩʪʝʤʥʦʩʪʽ ʪʘ 

ʣʦʛʽʯʥʦʾ ʧʦʙʫʜʦʚʠ. ʇʨʠʢʣʘʜʦʤ ʮʴʦʛʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʱʦʨʽʯʥʽ ʟʤʽʥʠ ʚ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ ʱʦʨʦʢʫ ʦʥʦʚʣʶʶʪʴʩʷ. ʇʨʠ 

ʮʴʦʤʫ ʪʘʢʝ ʦʥʦʚʣʝʥʥʷ ʤʘʻ ʩʠʪʫʘʪʠʚʥʠʡ ʪʘ ʬʨʘʛʤʝʥʪʘʨʥʠʡ ʭʘʨʘʢʪʝʨ.  

ɼʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʬʽʣʴʥʦʛʦ ʨʽʚʥʷ ʪʘ 

ʨʦʟʨʦʙʢʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤ, 

ʥʘ ʜʫʤʢʫ ʆ.ɺ. ʐʘʨʘʥ, ʻ ʨʦʟʜʽʣ çʂʦʤʧʣʝʢʩʥʽ ʯʠʩʣʘè ʚʠʚʯʝʥʥʷʤ ʷʢʦʛʦ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʟʤʽʩʪʦʚʠʭ ʣʽʥʽʡ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ð ʨʦʟʚʠʪʦʢ 

ʧʦʥʷʪʪʷ ʯʠʩʣʘ. ʋʷʚʣʝʥʥʷ ʧʨʦ ʯʠʩʣʦ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʫʯʥʽʚ, ʘ ʨʦʟʚôʷʟʘʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʜʘʯ, ʧʦʩʠʣʶʻ 

ʧʨʠʢʣʘʜʥʫ ʬʫʥʢʮʽʶ ʤʘʪʝʤʘʪʠʢʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʦʙʣʝʤʘ ʚʠʚʯʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ 

ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʫ ʧʨʘʮʷʭ: ʄ.ɹ. ɹʘʣʢʘ, ʗ.ʉ. ɹʨʦʜʩʴʢʦʛʦ, ʖ.ɸ. ɼʨʦʟʜʘ, 

ɿ.ɼ. ʂʫʣʘʥʽʥʘ, ɯ.ɸ. ʂʫʰʥʽʨʘ, ɽ.ɸ. ʃʘʫʜʠʥʽ, ɺ.ʉ. ʄʘʨʘʯʘ, ʆ.ɯ. ʄʘʨʢʫʰʝʚʠʯʘ, 

ɻ.ʅ. ʅʦʚʠʢʦʚʘ, ɸ.ɸ. ʇʦʣʫʭʽʥʘ, ʗ.ʇ. ʇʦʥʘʨʽʥʘ, ɺ.ɻ. ʇʦʪʘʧʦʚʘ, ɿ. ɸ. ʉʢʦʧʝʮʘ, 

ʆ.ɺ. ʐʘʨʘʥ, ʆ.ʇ. ʐʘʨʦʚʦʾ, ɯ.ʌ. ʐʘʨʠʛʽʥʘ, ɯ.ʄ. ʗʛʣʦʤʘ ʪʘ ʽʥ.  

ʄʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ: ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ ʚʽʜʢʨʠʚʘʻ ʜʣʷ ʫʯʥʽʚ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʤʝʪʦʜʠ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʥʘ ʧʨʠʢʣʘʜʽ 
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ʮʽʢʘʚʠʭ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʜʘʯ ʨʦʟʰʠʨʠʪʠ ʢʨʫʛʦʟʽʨ ʪʘ ʧʨʘʛʥʝʥʥʷ ʜʦ ʧʦʛʣʠʙʣʝʥʦʛʦ 

ʾʭ ʚʠʚʯʝʥʥʷ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʥʘʚʯʘʥʥʷ ʪʝʤʠ 

çʂʦʤʧʣʝʢʩʥʽ ʯʠʩʣʘè ʻ ʤʽʞʧʨʝʜʤʝʪʥʽ ʧʽʟʥʘʚʘʣʴʥʽ ʟʘʜʘʯʽ, ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʷʢʠʭ 

ʟʘʣʫʯʘʶʪʴʩʷ ʟʥʘʥʥʷ ʽʟ ʜʝʢʽʣʴʢʦʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʾʭ ʧʝʨʝʥʝʩʝʥʥʷ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ. ʊʘʢʽ ʟʘʜʘʯʽ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ, ʚʤʽʥʥʶ 

ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ, ʬʦʨʤʫʶʪʴ ʫʤʽʥʥʷ ʨʦʟʧʽʟʥʘʚʘʪʠ ʪʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ. ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʘʜʘʯʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʤʝʪʠ.  

ʌʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʻ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ ʫʯʥʷʤʠ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ 

ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɿʘʜʘʯʘ 1. ɿʥʘʡʜʽʪʴ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ  

Ὓ ρ σὅ σὅ σὅ σ ὅ σ ὅ Ȣ 

ʈʦʟʚôʷʟʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʢʦʤʧʣʝʢʩʥʝ ʯʠʩʣʦ ᾀ ρ  ЍσὭȢ  

ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʬʦʨʤʫʣʦʶ ʙʽʥʦʤʘ ʅʴʶʪʦʥʘ, ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 

ρ ЍσὭ ρ ὅ ЍσὭὅ ЍσὭ Ễ ὅ ЍσὭ ЍσὭ Ȣ 

ɼʘʣʽ ʤʘʻʤʦ: 

ρ ЍσὭ ρ Ѝσὅ Ὥσὅ Ễ σ ὅ Ѝσ Ὥ

ρσὅ σὅ Ễ σ ὅ σ ὅ

Ѝσὅ Ѝσ ὅ Ễ Ѝσ ὅ Ѝσ ὭȢ 

ʊʝʧʝʨ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʟʥʘʯʝʥʥʷ S ʜʦʨʽʚʥʶʻ ʜʽʡʩʥʽʡ ʯʘʩʪʠʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʯʠʩʣʘ ρ ЍσὭ . ʆʩʢʽʣʴʢʠ ρ ЍσὭ ςÃÏÓὭ ίὭὲ, ʪʦ ʦʪʨʠʤʘʻʤʦ: 

ρ ЍσὭ ς ÃÏÓ
ρπρ“

σ
Ὥ ίὭὲ

ρπρ“

σ
ς

ρ

ς

Ѝσ

ς
Ὥ

ς ς ЍσὭȢ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʚʠʨʘʟʫ ʜʦʨʽʚʥʶʻ ς . 
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ɺʽʜʧʦʚʽʜʴ. ς Ȣ 

ɿʘʜʘʯʘ 2. ɺʠʨʘʟʽʪʴ sin5Ŭ ʯʝʨʝʟ sin Ŭ ʽ cos Ŭ. 

ʈʦʟʚôʷʟʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʢʦʤʧʣʝʢʩʥʝ ʯʠʩʣʦ ᾀ ὧέί  Ὥ ίὭὲ .  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʠ ʄʫʘʚʨʘ ʽ ʙʽʥʦʤʘ ʅʴʶʪʦʥʘ, ʧʦʜʘʤʦ ʯʠʩʣʦ ᾀ 

ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: ὧέί  Ὥ ίὭὲ  ὧέί υ Ὥ ίὭὲ υȠ  

ὧέί  Ὥ ίὭὲ 

ὧέί  υ ὧέί Ὥ ίὭὲ  ρπὧέί Ὥ ίὭὲ 

ρπὧέί Ὥ ίὭὲ  υὧέί Ὥ ίὭὲ  Ὥ ίὭὲ 

ὧέί  ρπὧέί ίὭὲ υὧέί  ίὭὲ

υὧέί ίὭὲ  ρπὧέί ίὭὲ ίὭὲὭȢ 

ɿʘʣʠʰʠʣʦʩʷ ʧʨʠʨʽʚʥʷʪʠ ʯʘʩʪʠʥʠ ʦʪʨʠʤʘʥʠʭ ʚʠʨʘʟʽʚ. 

ɺʽʜʧʦʚʽʜʴ. ίὭὲ υ υὧέί ίὭὲ  ρπὧέί ίὭὲ ίὭὲȢ 

ɿʘʜʘʯʘ 3. ɼʘʡʪʝ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪʘʥʥʷ. ʏʠ ʽʩʥʫʶʪʴ ʪʘʢʽ ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ 

ὼ ρυ ̨ ώ ρυ, ʱʦ ὼ ώ ςωϽτρ? 

ʈʦʟʚôʷʟʘʥʥʷ. ʇʦʜʘʤʦ ʜʦʙʫʪʦʢ ςωϽτρ ʫ ʚʠʛʣʷʜʽ ςωϽτρ ȿυ ςὭȿϽ

ȿυ τὭȿ. 

ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʨʽʚʥʽʩʪʶ ȿᾀȿϽȿᾀȿ ȿᾀϽᾀȿ, ʦʪʨʠʤʘʻʤʦ: 

ςωϽτρ ȿυ ςὭȿϽȿυ τὭȿ ȿυ ςὭυ τὭȿ ȿρχσπὭȿ ρχ

σπ. 

ɺʽʜʧʦʚʽʜʴ. ʭ=17, ʫ=30. 

ɿʘʜʘʯʘ 4. ɭ ʜʚʽ ʢʘʨʪʠ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ, ʷʢʽ ʟʦʙʨʘʞʘʶʪʴ ʦʜʥʫ ʡ ʪʫ ʩʘʤʫ 

ʤʽʩʮʝʚʽʩʪʴ, ʘʣʝ ʤʘʶʪʴ ʨʽʟʥʠʡ ʤʘʩʰʪʘʙ. ʄʝʥʰʫ ʢʘʨʪʫ ʧʦʢʣʘʣʠ ʪʘʢ, ʱʦ ʚʦʥʘ 

ʦʧʠʥʠʣʘʩʷ ʮʽʣʢʦʤ ʫʩʝʨʝʜʠʥʽ ʙʽʣʴʰʦʾ ʢʘʨʪʠ. ɼʦʚʝʜʽʪʴ, ʱʦ ʤʦʞʥʘ ʧʨʦʪʢʥʫʪʠ 

ʛʦʣʢʦʶ ʦʜʥʦʯʘʩʥʦ ʦʙʠʜʚʽ ʢʘʨʪʠ ʪʘʢ, ʱʦ ʧʨʦʢʦʣʦʪʽ ʪʦʯʢʠ ʦʙʦʭ ʢʘʨʪ ʙʫʜʫʪʴ 

ʟʦʙʨʘʞʘʪʠ ʦʜʥʫ ʡ ʪʫ ʩʘʤʫ ʪʦʯʢʫ ʤʽʩʮʝʚʦʩʪʽ. 

ʈʦʟʚôʷʟʘʥʥʷ. ɺʚʝʜʝʤʦ ʢʦʤʧʣʝʢʩʥʫ ʧʣʦʱʠʥʫ ʪʘʢ, ʱʦʙ ʦʜʥʘ ʟ ʚʝʨʰʠʥ 

ʙʽʣʴʰʦʾ ʢʘʨʪʠ ʟʙʽʛʘʣʘʩʷ ʟ ʧʦʯʘʪʢʦʤ ʢʦʦʨʜʠʥʘʪ, ʘ ʩʪʦʨʦʥʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʮʶ 

ʚʝʨʰʠʥʫ, ʥʘʣʝʞʘʣʠ ʜʦʜʘʪʥʠʤ ʧʽʚʦʩʷʤ.  
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ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʟ ʙʽʣʴʰʦʾ ʢʘʨʪʠ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʤʝʥʰʫ ʢʘʨʪʫ, ʨʦʟʤʽʱʝʥʫ ʪʘʢ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

ʅʝʭʘʡ ʯʠʩʣʦ r ð ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʰʪʘʙʫ ʤʝʥʰʦʾ ʢʘʨʪʠ ʜʦ ʤʘʩʰʪʘʙʫ ʙʽʣʴʰʦʾ 

ʢʘʨʪʠ. ɿʨʦʟʫʤʽʣʦ, ʱʦ r < 1. ʇʦʤʥʦʞʠʤʦ ʢʦʤʧʣʝʢʩʥʫ ʢʦʦʨʜʠʥʘʪʫ z ʢʦʞʥʦʾ ʪʦʯʢʠ 

ʧʣʦʱʠʥʠ ʥʘ ʯʠʩʣʦ ὥ ὶὧέί•ίὭὲ•. ʈʝʟʫʣʴʪʘʪ ʪʘʢʦʾ ʜʽʾ ʟ ʪʦʯʢʘʤʠ ʧʣʦʱʠʥʠ 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʤʧʦʟʠʮʽʶ ʧʝʨʝʪʚʦʨʝʥʴ ʛʦʤʦʪʝʪʽʾ ˚  ʽ ʧʦʚʦʨʦʪʫ Ὑ .  

ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʠ ʦʪʨʠʤʘʣʠ ʦʙʨʘʟ ʙʽʣʴʰʦʾ ʢʘʨʪʠ, ʷʢʠʡ 

ʜʦʨʽʚʥʶʻ ʤʝʥʰʽʡ ʢʘʨʪʽ ʪʘ ʨʦʟʤʽʱʝʥʠʡ ʪʘʢ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 2. ʊʝʧʝʨ 

ʧʝʨʝʥʝʩʝʤʦ ʮʝʡ ʦʙʨʘʟ çʥʘ ʚʽʜʧʦʚʽʜʥʝ ʤʽʩʮʝè (ʨʠʩ.3). 

            

ɼʣʷ ʮʴʦʛʦ ʜʦ ʢʦʤʧʣʝʢʩʥʦʾ ʢʦʦʨʜʠʥʘʪʠ az ʢʦʞʥʦʾ ʪʦʯʢʠ ʧʣʦʱʠʥʠ ʜʦʜʘʤʦ 

ʢʦʤʧʣʝʢʩʥʝ ʯʠʩʣʦ b. ʈʝʟʫʣʴʪʘʪ ʪʘʢʦʾ ʜʽʾ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʘʨʘʣʝʣʴʥʝ 

ʧʝʨʝʥʝʩʝʥʥʷ ʥʘ ʚʝʢʪʦʨ b. 

ʆʪʞʝ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʦʧʠʩʘʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʢʦʞʥʘ ʪʦʯʢʘ ὓ ᾀ ʙʽʣʴʰʦʾ ʢʘʨʪʠ 

ʤʘʻ ʦʙʨʘʟ ð ʪʦʯʢʫ ὔὥᾀὦʤʝʥʰʦʾ ʢʘʨʪʠ. ʊʦʯʢʠ ʄ ̔ N ʟʙʽʛʘʶʪʴʩʷ ʟʘ ʫʤʦʚʠ 

ʚʠʢʦʥʘʥʥʷ ʨʽʚʥʦʩʪʽ ᾀ ὥᾀὦ. ʆʩʢʽʣʴʢʠ ὥ ρ, ʪʦ ʮʝ ʨʽʚʥʷʥʥʷ ʤʘʻ ʻʜʠʥʠʡ 

ʢʦʨʽʥʴ ᾀ  . 

ʊʠʤ ʩʘʤʠʤ ʤʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʽʩʥʫʻ ʻʜʠʥʘ ʪʦʯʢʘ Ὁ  ʢʦʤʧʣʝʢʩʥʦʾ 

ʧʣʦʱʠʥʠ, ʷʢʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʠʩʘʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚʠʷʚʠʣʘʩʷ çʥʝʨʫʭʦʤʦʶè. 

ʊʝʧʝʨ ʜʦʚʝʜʝʤʦ, ʱʦ ʮʷ çʥʝʨʫʭʦʤʘ ʪʦʯʢʘè ʥʘʣʝʞʠʪʴ ʦʙʦʤ ʢʘʨʪʘʤ. 

ʂʦʞʥʘ ʪʦʯʢʘ ʙʽʣʴʰʦʾ ʢʘʨʪʠ ʻ ʧʨʦʦʙʨʘʟʦʤ ʜʝʷʢʦʾ ʪʦʯʢʠ ʤʝʥʰʦʾ ʢʘʨʪʠ. ʊʦʤʫ 

ʪʦʯʢʘ ɽ ʥʝ ʤʦʞʝ ʥʘʣʝʞʘʪʠ ʙʽʣʴʰʽʡ ʢʘʨʪʽ ʽ ʧʨʠ ʮʴʦʤʫ ʥʝ ʥʘʣʝʞʘʪʠ ʤʝʥʰʽʡ ʢʘʨʪʽ. 
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ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʪʦʯʢʘ ɽ ʨʦʟʤʽʱʝʥʘ ʧʦʟʘ ʙʽʣʴʰʦʶ ʢʘʨʪʦʶ. ʈʦʟʛʣʷʥʝʤʦ 

ʪʦʯʢʫ ʂ ʙʽʣʴʰʦʾ ʢʘʨʪʠ, ʷʢʘ ʥʘʡʤʝʥʰ ʚʽʜʜʘʣʝʥʘ ʚʽʜ ʪʦʯʢʠ ɽ, ʪʘ ʾʾ ʦʙʨʘʟ ʂ1 ʧʨʠ 

ʦʧʠʩʘʥʠʭ ʧʝʨʝʪʚʦʨʝʥʥʷʭ (ʨʠʩ. 3).  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʛʦʤʦʪʝʪʽʾ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ r, ʜʝ π ὶ  ρ, 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʙʨʘʟʘʤʠ ʙʫʜʴ-ʷʢʠʭ ʜʚʦʭ ʪʦʯʦʢ ʻ ʤʝʥʰʦʶ, ʥʽʞ ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʠʤʠ 

ʪʦʯʢʘʤʠ. 

ʊʦʜʽ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʝʨʽʚʥʽʩʪʴ ˗ ˒  ̠ ,˒ ʘ ʮʝ ʩʫʧʝʨʝʯʠʪʴ ʪʦʤʫ, ʷʢ 

ʙʫʣʦ ʦʙʨʘʥʦ ʪʦʯʢʫ ʂ.  

ɺʠʩʥʦʚʢʠ. ʇʝʨʝʜʙʘʯʝʥʠʡ ʯʠʥʥʦʶ ʧʨʦʛʨʘʤʦʶ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʦʙʩʷʛ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʪʝʤʠ ñʂʦʤʧʣʝʢʩʥʽ ʯʠʩʣʘò 

ʟʘʙʝʟʧʝʯʫʻ, ʧʦ ʩʫʪʽ, ʜʦʩʷʛʥʝʥʥʷ ʦʜʥʽʻʾ, ʙʝʟʧʝʨʝʯʥʦ ʚʘʞʣʠʚʦʾ, ʤʝʪʠ ï ʧʝʚʥʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʯʠʩʣʦʚʫ ʟʤʽʩʪʦʚʫ 

ʣʽʥʽʶ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ. ʆʜʥʘʢ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʨʦʟʢʨʠʪʠʤ ʧʨʠʢʣʘʜʥʠʡ ʘʩʧʝʢʪ 

ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʪʘ ʥʝʨʝʘʣʽʟʦʚʘʥʠʤ ʡʦʛʦ ʦʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ. ʊʦʤʫ ʫ ʧʨʦʮʝʩʽ 

ʚʠʚʯʝʥʥʷ ʨʦʟʜʽʣʫ ñʂʦʤʧʣʝʢʩʥʽ ʯʠʩʣʘ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷò ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʧʦʪʫʞʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʨʦʟʚôʷʟʫʚʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʜʘʯʽ.  
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ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʦʛʣʷʜʫ ʚʠʚʯʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʥʦʚ 

ʪʝʦʨʽʾ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ ʥʘ ʧʨʠʢʣʘʜʽ ʨʦʟʚôʷʟʘʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʜʘʯ ʫʯʥʷʤʠ 

ʧʨʦʬʽʣʴʥʠʭ ʢʣʘʩʽʚ ʟ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧʣʝʢʩʥʽ ʯʠʩʣʘ, ʧʨʦʬʽʣʴʥʘ ʰʢʦʣʘ, ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʜʘʯʽ. 

 

 

ɺʦʻʚʦʜʘ ɸʣʽʥʘ ʃʝʦʥʽʜʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 

 

ɿɸɼɸʏɯ ʇʈɸʂʊʀʏʅʆɻʆ ɿʄɯʉʊʋ ʗʂ ɿɸʉɯɹ ʄʆʊʀɺɸʎɯɰ ʅɸɺʏɸʅʅʗ 

ʄɸʊɽʄɸʊʀʂʀ 

 

ɺʩʪʫʧ. ʈʝʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ  ʻ 

ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʽʚ ʟʘʛʘʣʴʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ. ʎʽ ʟʤʽʥʠ 

ʩʪʦʩʫʶʪʴʩʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ, ʧʝʨʝʛʣʷʜʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, 

ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦ-ʜʠʜʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʽʜʨʫʯʥʠʢʽʚ, ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ. ɺʩʝ ʯʘʩʪʽʰʝ, ʷʢ ʧʝʜʘʛʦʛʠ-ʥʘʫʢʦʚʮʽ, ʪʘʢ ʽ ʚʯʠʪʝʣʽ, ʚʠʩʣʦʚʣʶʶʪʴ ʜʫʤʢʠ, 

ʧʨʦ ʪʝ, ʱʦ ʷʢʽʩʥʘ ʧʽʜʛʦʪʦʚʢʘ ʰʢʦʣʷʨʽʚ ʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʜʦʨʦʩʣʦʛʦ ʞʠʪʪʷ 

ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ ʥʝ ʣʠʰʝ ʤʽʮʥʠʭ ʟʥʘʥʴ, ʘ   ʡ ʚʤʽʥʥʷ 

ʟʘʩʪʦʩʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʽʜʝʾ ʪʘ ʤʝʪʦʜʠ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ, 

ʟʥʘʭʦʜʠʪʠ ʚʠʭʽʜ ʽʟ ʩʢʨʫʪʥʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʡ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʤʽʩʮʝ ʽ ʨʦʣʴ ʟʘʜʘʯ ʧʨʘʢʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʚ 

ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʚʽʜʩʦʪʢʽʚ ʫʯʥʷʤʠ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʟʚʠʯʘʡ ʚ ʫʯʥʽʚ ʥʘ ʧʦʯʘʪʢʫ ʚʠʚʯʝʥʥʷ ʥʦʚʦʾ 

ʪʝʤʠ ʚʠʥʠʢʘʻ ʧʨʠʨʦʜʥʻ ʟʘʧʠʪʘʥʥʷ: çɸ ʯʠ ʧʦʪʨʽʙʥʽ ʙʫʜʫʪʴ ʮʽ ʟʥʘʥʥʷ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ? ʂʦʣʠ? ɼʝ ʡ ʜʣʷ ʯʦʛʦ?è. ɯ ʚʯʠʪʝʣʝʚʽ ʙʫʚʘʻ ʚʘʞʢʦ ʜʘʪʠ ʚʠʯʝʨʧʥʽ 

ʚʽʜʧʦʚʽʜʽ, ʷʢʱʦ ʰʢʦʣʷʨʘʤ ʜʦʚʦʜʠʪʴʩʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʣʠʰʝ ʥʝ ʜʫʞʝ ʮʽʢʘʚʽ ʾʤ 

ʘʙʩʪʨʘʢʪʥʽ ʘʣʛʝʙʨʘʾʯʥʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʟʘʜʘʯʽ. ʅʘʧʦʚʥʝʥʥʷ ʮʠʭ ʟʘʜʘʯ 

ʧʨʘʢʪʠʯʥʠʤ ʟʤʽʩʪʦʤ ʤʦʞʝ ʘʢʪʠʚʽʟʫʚʘʪʠ ʨʦʟʫʤʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʰʢʦʣʷʨʽʚ, ʩʧʨʠʷʪʠ 

ʚʠʥʠʢʥʝʥʥʶ ʦʩʦʙʠʩʪʠʭ ʤʦʪʠʚʽʚ ʥʘʚʯʘʥʥʷ, ʨʦʟʚʠʚʘʪʠ ʽʥʪʝʨʝʩ  ̔ʜʦʧʠʪʣʠʚʽʩʪʴ, 

ʧʦʢʨʘʱʠʪʠ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʝʜʤʝʪʫ.  
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ʋ ʰʢʽʣʴʥʠʭ ʧʽʜʨʫʯʥʠʢʘʭ ʟ ʤʘʪʝʤʘʪʠʢʠ ʯʠʤʘʣʦ ʟʘʜʘʯ, ʚ ʦʩʥʦʚʫ ʷʢʠʭ 

ʧʦʢʣʘʜʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʫʭʫ; ʮʽʥʦʶ, ʢʽʣʴʢʽʩʪʶ ʽ ʚʘʨʪʽʩʪʶ; 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʨʘʮʽ, ʯʘʩʦʤ ʨʦʙʦʪʠ ʽ ʦʜʝʨʞʘʥʦʶ ʧʨʦʜʫʢʮʽʻʶ; ʨʦʟʨʘʭʫʥʢʠ 

ʯʘʩʫ; ʟʥʘʭʦʜʞʝʥʥʷ ʧʝʨʠʤʝʪʨʽʚ ʪʘ ʧʣʦʱ ʬʽʛʫʨ; ʦʙʯʠʩʣʝʥʥʷ ʚʠʪʨʘʪ ʨʽʟʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʦʱʦ. ʇʨʠ ʯʦʤʫ ʯʘʩʪʦ ʪʘʢʽ ʟʘʜʘʯʽ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ ʽ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʘʢʦʚʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ.  

ɯʥʦʜʽ ʚ ʞʠʪʪʽ ʥʘʤ ʜʦʚʦʜʠʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʧʝʚʥʽ ʙʘʥʢʽʚʩʴʢʽ ʨʦʟʨʘʭʫʥʢʠ, 

ʟʤʽʰʫʚʘʪʠ ʨʽʟʥʽ ʨʽʜʠʥʠ, ʪʚʝʨʜʽ ʨʝʯʦʚʠʥʠ, ʨʦʟʚʦʜʠʪʠ ʱʦʩʴ ʚʦʜʦʶ ʘʙʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʚʩʠʭʘʥʥʷ, ʛʦʪʫʚʘʪʠ ʢʫʣʽʥʘʨʥʽ ʨʝʮʝʧʪʠ ʪʦʱʦ. ɿ ʪʘʢʠʤʠ ʨʝʘʣʴʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʧʦʚôʷʟʘʥʦ ʨʷʜ ʟʘʜʘʯ ʥʘ ʚʽʜʩʦʪʢʠ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʚôʷʟʫʚʘʪʠ ʷʢ 

ʘʨʠʬʤʝʪʠʯʥʠʤ ʪʘ ʘʣʛʝʙʨʘʾʯʥʠʤ ʤʝʪʦʜʘʤʠ ʪʘʢ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʧʦʨʮʽʾ.  

ʅʘʚʝʜʝʤʦ ʮʽʢʘʚʽ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʟʘʜʘʯʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʤʽʩʪʫ, ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʷʢʠʭ ʧʦʪʨʽʙʥʽ ʥʝ ʣʠʰʝ ʟʥʘʥʥʷ, ʘ ʡ ʢʤʽʪʣʠʚʽʩʪʴ ʪʘ ʜʦʧʠʪʣʠʚʽʩʪʴ 

ʫʯʥʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ, ʜʣʷ ʧʨʠʢʣʘʜʫ, ʟʘʜʘʯʫ: ʉʚʽʞʽ ʦʛʽʨʢʠ, ʱʦ ʤʽʩʪʷʪʴ 98% ʚʦʜʠ 

ʚʘʞʠʣʠ 100 ʢʛ. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʦʛʽʨʢʠ ʧʦʣʝʞʘʣʠ ʧʝʚʥʠʡ ʯʘʩ ʽ ʚʩʦʭʣʠ ʚʦʜʠ ʚ ʥʠʭ 

ʩʪʘʣʦ 96%. ʉʢʽʣʴʢʠ ʩʪʘʣʠ ʚʘʞʠʪʠ ʦʛʽʨʢʠ ʧʽʩʣʷ ʚʩʠʭʘʥʥʷ? 

ʈʦʟʚôʷʟʘʥʥʷ. ʗʢʱʦ ʩʚʽʞʽ ʦʛʽʨʢʠ ʤʽʩʪʷʪʴ 98% ʚʦʜʠ, ʪʦ ʩʫʭʘ ʤʘʩʘ ʩʪʘʥʦʚʠʪʴ 

2%. ʅʝʭʘʡ ʩʫʭʘ ʤʘʩʘ ʩʪʘʥʦʚʠʪʴ ʭ ʢʛ, ʪʦʜʽ:  

100 ʢʛ ï 100 % 

ʭ ʢʛ  ï   2% . 

ὼ
Ͻ
ς̋̄ ̝̒̓́̎̏̃̉̓ ̖̒̔́ ̍́̒́ ̃ ̨̖̒̃̇̉ ̨̖̏̄̑̋́Ȣ       

ʆʩʢʽʣʴʢʠ ʩʫʭʘ ʤʘʩʘ ʚ ʢʽʣʦʛʨʘʤʘʭ ʚ ʦʛʽʨʢʘʭ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʘ ʫ 

ʚʽʜʩʦʪʢʘʭ ʚʞʝ ʩʪʘʥʦʚʠʪʠʤʝ 100 ï 96= 4%, ʪʦ  ʤʘʻʤʦ ʥʘʩʪʫʧʥʫ ʧʨʦʧʦʨʮʽʶ: 

2 ʢʛ ï 4 % 

     ʭ ʢʛ  ï  100% .  

ὼ
ρππϽς

τ
υπ ̋ ̄ ̍́̒́ ̖̖̃̒̏̌̉ ̨̨̏̄̑̋̃Ȣ

 

ɺʽʜʧʦʚʽʜʴ. 50 ʢʛ. 
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ʊʘʢʘ ʚʽʜʧʦʚʽʜʴ ʙʘʛʘʪʴʦʤ ʫʯʥʷʤ ʟʜʘʻʪʴʩʷ ʘʙʩʫʨʜʥʦʶ, ʘʣʝ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʧʝʨʝʢʦʥʫʻ ʾʭ ʚ ʟʚʦʨʦʪʥʦʤʫ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʜʦʧʦʚʥʠʪʠ 

ʫʤʦʚʫ ʟʘʜʘʯʽ ʜʦʜʘʪʢʦʚʠʤʠ ʜʘʥʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʚʚʝʩʪʠ ʮʽʥʫ ʟʘ ʢʽʣʦʛʨʘʤ ʦʛʽʨʢʽʚ ʚ 

ʤʘʛʘʟʠʥʽ) ʽ ʧʝʨʝʬʦʨʤʫʣʶʚʘʪʠ ʜʘʥʫ ʟʘʜʘʯʫ ʟ ʚʠʤʦʛʦʶ ʧʦʨʘʭʫʚʘʪʠ ʚʪʨʘʪʠ ʚʽʜ 

ʚʩʠʭʘʥʥʷ ʦʛʽʨʢʽʚ. ʇʨʠ ʮʴʦʤʫ, ʩʧʦʥʫʢʘʻʤʦ ʫʯʥʽʚ ʚʠʩʣʦʚʠʪʠ ʩʚʦʾ ʜʫʤʢʠ ʱʦʜʦ 

ʰʣʷʭʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʚʪʨʘʪʠ ʜʦʭʦʜʫ ʤʘʛʘʟʠʥʫ. 

ʇʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʥʘʩʪʫʧʥʠʭ ʟʘʜʘʯ ʪʘʢʦʞ ʤʦʞʥʘ ʦʙʛʦʚʦʨʶʚʘʪʠ ʟ  ʫʯʥʷʤʠ 

ʩʠʪʫʘʮʽʾ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ.  

1. ɹʜʞʦʣʠ, ʧʝʨʝʨʦʙʣʷʶʯʠ ʢʚʽʪʢʦʚʠʡ ʥʝʢʪʘʨ ʚ ʤʝʜ, ʟʚʽʣʴʥʷʶʪʴ ʡʦʛʦ ʚʽʜ 

ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʚʦʜʠ. ʉʢʽʣʴʢʠ ʢʽʣʦʛʨʘʤʽʚ ʥʝʢʪʘʨʫ ʜʦʚʦʜʠʪʴʩʷ ʧʝʨʝʨʦʙʠʪʠ 

ʙʜʞʦʣʘʤ,  ʱʦʙ ʦʪʨʠʤʘʪʠ 1 ʢʛ ʤʝʜʫ, ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ ʥʝʢʪʘʨ ʤʽʩʪʠʪʴ 70% ʚʦʜʠ, ʘ 

ʦʪʨʠʤʘʥʠʡ ʟ ʥʴʦʛʦ ʤʝʜ ï 17%? 

ɺʽʜʧʦʚʽʜʴ. ς  ̋ Ȣ̄  

2. ʋ ʩʚʽʞʠʭ ʛʨʠʙʘʭ ʤʽʩʪʠʪʴʩʷ 90 % ʚʦʜʠ. ɺʠʟʥʘʯʪʝ ʚ ʩʢʽʣʴʢʠ ʨʘʟʽʚ 

ʚʩʠʭʘʶʪʴ ʛʨʠʙʠ ʚ ʧʨʦʮʝʩʽ ʩʫʰʢʠ, ʷʢʱʦ ʚ ʩʪʽʣʴʢʠ ʞ ʨʘʟʽʚ ʫ ʥʠʭ ʟʤʝʥʰʫʻʪʴʩʷ 

ʚʤʽʩʪ ʚʦʜʠ?  

ɺʽʜʧʦʚʽʜʴ. ɺ 9 ʨʘʟʽʚ. 

3. ʉʽʤôʷ ʇʝʪʨʝʥʢʽʚ ʟʘ ʪʨʠ ʦʜʥʘʢʦʚʠʭ ʙʫʭʘʥʢʠ ʭʣʽʙʘ ʽ ʜʚʘ ʦʜʥʘʢʦʚʽ ʧʘʢʝʪʠ 

ʤʦʣʦʢʘ ʟʘʧʣʘʪʠʣʠ 52 ʛʨʠʚʥʽ. ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚ ʜʝʥʴ ʢʫʧʽʚʣʽ ʚ ʤʘʛʘʟʠʥʽ ʙʫʣʠ 

ʟʥʠʞʢʠ ʽ ʭʣʽʙ ʧʦʜʝʰʝʚʰʘʚ ʥʘ 2 ʛʨʠʚʥʽ, ʘ ʧʘʢʝʪ ʤʦʣʦʢʘ ï ʥʘ 25%, ʩʽʤôʷ 

ʇʝʪʨʝʥʢʽʚ ʟʝʢʦʥʦʤʠʣʘ ʥʘ ʧʦʢʫʧʮʽ 10 ʛʨʠʚʝʥʴ. ɿʥʘʡʜʽʪʴ ʧʦʯʘʪʢʦʚʫ ʮʽʥʫ ʙʫʭʘʥʢʠ 

ʭʣʽʙʘ ʽ ʧʘʢʝʪʘ ʤʦʣʦʢʘ; ʟʥʘʡʜʽʪʴ ʥʘ ʩʢʽʣʴʢʠ ʚʽʜʩʦʪʢʽʚ ʧʦʜʝʰʝʚʰʘʣʘ ʙʫʭʘʥʢʘ ʭʣʽʙʘ 

(ʟ ʪʦʯʥʽʩʪʶ ʜʦ 2 ʮʠʬʨ ʧʽʩʣʷ ʢʦʤʠ ʚ ʜʝʩʷʪʢʦʚʦʤʫ ʜʨʦʙʽ). 

ɺʽʜʧʦʚʽʜʴ. ʇʦʯʘʪʢʦʚʘ ʮʽʥʘ ʙʫʭʘʥʢʠ ʭʣʽʙʘ 14 ʛʨʥ,  ʧʘʢʝʪʘ ʤʦʣʦʢʘ 10 ʛʨʥ. 

ʅʘ 14,29%  

4. ɺʽʜ ʧʦʚʥʦʾ ʩʢʣʷʥʢʠ ʛʘʨʷʯʦʾ ʯʦʨʥʦʾ ʢʘʚʠ ʉʘʰʢʦ ʚʽʜʧʠʚ ʧʦʣʦʚʠʥʫ ʽ ʜʦʣʠʚ 

ʩʪʽʣʴʢʠ ʞ ʤʦʣʦʢʘ. ʇʦʪʽʤ ʚʽʥ ʚʽʜʧʠʚ ʪʨʝʪʶ ʯʘʩʪʠʥʫ ʦʪʨʠʤʘʥʦʾ ʢʘʚʠ ʟ ʤʦʣʦʢʦʤ ʽ 

ʜʦʣʠʚ ʩʪʽʣʴʢʠ ʞ ʤʦʣʦʢʘ. ʇʦʪʽʤ ʚʽʥ ʚʽʜʧʠʚ ʰʦʩʪʫ ʯʘʩʪʠʥʫ  ʦʪʨʠʤʘʥʦʾ  ʢʘʚʠ ʟ 

ʤʦʣʦʢʦʤ ʽ ʜʦʣʠʚ ʩʪʽʣʴʢʠ ʞ ʤʦʣʦʢʘ. ʊʽʣʴʢʠ ʧʽʩʣʷ ʮʴʦʛʦ  ʚʽʥ ʚʠʧʠʚ ʚʩʝ ʜʦ ʢʽʥʮʷ. 

ʏʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʉʘʰʢʦ ʚʠʧʠʚ ʙʽʣʴʰʝ: ʤʦʣʦʢʘ ʯʠ ʯʦʨʥʦʾ ʢʘʚʠ?  
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ɺʽʜʧʦʚʽʜʴ. ʇʦʨʽʚʥʫ. 

ɿʘʜʘʯʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʻ ʪʘʢʦʞ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ 

ʧʦʟʠʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʤʘʪʝʤʘʪʠʢʠ, ʩʠʩʪʝʤʥʦʩʪʽ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʦʩʪʽ ʙʘʯʠʪʠ 

ʚʩʽ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʽ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ, ʧʝʨʝʜʙʘʯʘʪʠ ʥʘʩʣʽʜʢʠ 

ʦʙʨʘʥʠʭ ʨʽʰʝʥʴ.  
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ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʽʩʮʝ ʽ ʨʦʣʴ ʟʘʜʘʯ ʧʨʘʢʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʚ 

ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʚʽʜʩʦʪʢʽʚ ʫʯʥʷʤʠ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ. ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʟʘʜʘʯ, 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʷʢʠʭ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʚ ʫʯʥʽʚ ʟʜʠʚʫʚʘʥʥʷ ʥʝʜʦʚʽʨʫ, 

ʘʣʝ ʚʦʜʥʦʯʘʩ ʩʪʘʪʠ ʤʦʪʠʚʘʮʽʡʥʠʤ ʯʠʥʥʠʢʦʤ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʜʘʯʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʤʽʩʪʫ, ʤʦʪʠʚʘʮʽʷ ʥʘʚʯʘʥʥʷ, ʚʽʜʩʦʪʢʠ, 

ʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʤʘʪʝʤʘʪʠʢʠ.  

https://bohdan-books.com/author/105159/
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ɾʫʧʘʥʦʚʘ ʆʣʴʛʘ ʉʝʨʛʽʾʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʙʘʢʘʣʘʚʨʘ̔ʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 6.040201 ʄʘʪʝʤʘʪʠʢʘ* 

 

ʌʆʈʄʋɺɸʅʅʗ ɺʄɯʅʔ ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ ʋʏʅɯɺ 

ʆʉʅʆɺʅʆɰ ʐʂʆʃʀ ɺ ʇʈʆʎɽʉɯ ʈʆɿɺôʗɿʋɺɸʅʅʗ ɿɸɼɸʏ ʅɸ ʈʋʍ 

 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫ ʧʝʜʘʛʦʛʽʯʥʽʡ ʧʨʝʩʽ 

ʟʨʦʩʣʘ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ ʥʘʚʯʘʥʥʶ ʫʯʥʽʚ ʤʝʪʦʜʫ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʉʝʨʝʜ ʘʚʪʦʨʽʚ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ 

ʃ. ʅʽʯʫʛʦʚʩʴʢʫ, ʃ. ʇʘʥʯʝʥʢʦ, ʉ. ʉʝʤʝʥʮʷ, ʆ. ɻʨʠʙôʶʢ, ʅ. ɺʦʡʥʘʣʦʚʠʯ, 

ʃ. ɹʦʡʢʦ, ʆ. ʂʦʥʦʥʦʚʫ, ʄ. ɹʫʩʣʝʥʢʦ, ɹ. ɻʥʝʜʝʥʢʦ, ʉ. ɺʝʣʠʢʦʜʥʦʛʦ ʪʘ ʽʥʰʠʭ. 

ʅʝʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠʜʽʣʝʥʦ ʧʨʦʙʣʝʤʽ 

ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʧʦʙʫʜʦʚʽ  ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʟʦʢʨʝʤʘ ʧʝʨʝʬʦʨʤʫʣʶʚʘʥʥʶ   

ʟʘʜʘʯʽ ʥʘ ʨʫʭ  ʟ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ  ʥʘ  ʤʦʚʫ ʤʘʪʝʤʘʪʠʢʠ. ʊʦʤʫ ʮʝ ʧʠʪʘʥʥʷ 

ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʨʦʟʢʨʠʪʪʷ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʩʪʚʦʨʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟʘʜʘʯʽ ʥʘ ʨʫʭ. 

ɺʩʪʫʧ. ʆʜʥʝ ʽʟ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʰʢʽʣʴʥʦʾ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ 

ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚ ʫʯʥʽʚ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ. ɺʘʞʣʠʚʘ ʨʦʣʴ ʫ ʮʴʦʤʫ 

ʧʨʦʮʝʩʽ ʚʽʜʚʦʜʠʪʴʩʷ ʦʟʥʘʡʦʤʣʝʥʥʶ ʫʯʥʽʚ ʟ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʚʦʣʦʜʽʶʯʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʟʘʛʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʫ ʰʢʽʣʴʥʦʤʫ ʥʘʚʯʘʥʥʽ ʚʽʜʽʛʨʘʻ ʨʦʣʴ 

ʽʥʪʝʛʨʫʶʯʦʛʦ ʯʠʥʥʠʢʘ ʱʦʜʦ ʧʨʝʜʤʝʪʥʦʛʦ ʟʤʽʩʪʫ ʰʢʽʣʴʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʽ 

ʧʨʠʨʦʜʥʠʯʠʭ ʧʨʝʜʤʝʪʽʚ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʥʘʯʥʦ ʧʦʰʠʨʠʣʦʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʚʩʽʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ, ʪʝʭʥʽʢʠ, ʝʢʦʥʦʤʽʢʠ, ʚʠʨʦʙʥʠʮʪʚʘ, ʚʽʥ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʫ ʪʝʭʥʽʮʽ ʡ 

ʝʢʦʥʦʤʽʮʽ. ʊʦʤʫ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʚʤʽʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ 

ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ð ʧʦʪʫʞʥʠʡ 

ʤʝʪʦʜ ʧʽʟʥʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʩʚʽʪʫ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡ ʫʧʨʘʚʣʽʥʥʷ.  ɸʥʘʣʽʟ 
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ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʻ ʧʨʦʥʠʢʥʫʪʠ ʚ ʩʫʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʷʚʠʱ.  

ʈʦʟʚʠʪʦʢ ʚ ʫʯʥʽʚ ʧʨʘʚʠʣʴʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʭʘʨʘʢʪʝʨ ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʨʦʣʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʥʘʫʢʦʚʦʤʫ 

ʧʽʟʥʘʥʥʽ ʽ ʥʘ ʧʨʘʢʪʠʮʽ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʠʭ ʥʘʫʢʦʚʦʛʦ 

ʩʚʽʪʦʛʣʷʜʫ[3]. 

 ʇʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʫʤʽʥʴ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ ʟʘʚʞʜʠ ʙʫʣʘ ʦʜʥʽʻʶ ʽʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ.  ɼʣʷ ʪʦʛʦ, ʱʦʙ 

ʧʝʨʝʬʦʨʤʫʣʶʚʘʪʠ ʟʤʽʩʪ ʟʘʜʘʯʽ ʤʦʚʦʶ ʤʘʪʝʤʘʪʠʢʠ, ʫʯʥʷʤ ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ 

ʚʠʚʯʠʪʠ ʽ ʧʨʘʚʠʣʴʥʦ ʪʣʫʤʘʯʠʪʠ ʟʘʜʘʯʫ, ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʟʘʧʠʪʘʥʥʷ ʚ ʥʽʡ, 

ʚʠʨʘʟʠʚʰʠ ʰʫʢʘʥʽ ʚʝʣʠʯʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʦʤʠʭ ʪʘ ʚʚʝʜʝʥʠʭ ʟʤʽʥʥʠʭ. ʅʘ 

ʮʴʦʤʫ ʝʪʘʧʽ ʚ ʫʯʥʽʚ ʚʠʥʠʢʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʙʣʝʤʠ. ʋʯʥʽ 

ʚʽʜʯʫʚʘʶʪʴ ʪʨʫʜʥʦʱʽ ʫ ʚʠʟʥʘʯʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʟʙʣʠʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʧʨʠ ʨʫʩʽ 

ʥʘʟʫʩʪʨʽʯ ʘʙʦ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʥʝʟʥʘʯʥʦʶ ʤʽʨʦʶ ʦʨʽʻʥʪʫʶʪʴʩʷ ʚ ʨʫʩʽ ʧʦ 

ʢʦʣʫ, ʟʘʪʨʫʜʥʷʶʪʴʩʷ ʫ ʚʠʙʦʨʽ ʨʦʟʤʽʨʥʦʩʪʽ ʚ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯ ʥʘ ʩʧʽʣʴʥʫ 

ʨʦʙʦʪʫ[5]. ʊʘʢʦʞ ʫ ʧʨʦʮʝʩʽ ʩʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʫʯʥʽ ʚʽʜʚʦʣʽʢʘʶʪʴʩʷ 

ʥʘ ʥʝʩʫʪʪʻʚʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʽʚ, ʥʘ ʜʨʫʛʦʨʷʜʥʽ ʫʤʦʚʠ, 

ʱʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚ'ʷʟʦʢ ʟʘʜʘʯʽ. 

 ʄʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ 

ʥʝʘʣʛʦʨʠʪʤʽʯʥʠʭ ʟʘʜʘʯ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʪʨʫʜʥʦʱʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʭʦʜʽ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ [2]. ʎʽ ʪʨʫʜʥʦʱʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦ-ʧʝʨʰʝ, ʩʫʪʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʧʦʚôʷʟʘʥʽ ʟʽ ʩʢʣʘʜʥʽʩʪʶ ʟʘʜʘʯʽ, ʟ ʪʠʤ, ʱʦ ʜʣʷ ʾʾ ʨʦʟʚôʷʟʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʫʷʚʠʪʠ ʩʦʙʽ ʢʦʤʧʦʥʝʥʪʠ ʫʤʦʚʠ ʟʘʜʘʯʽ, ʚʩʽ ʟʚôʷʟʢʠ ʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʜʘʥʠʤʠ ʽ 

ʥʝʚʽʜʦʤʠʤʠ ʚ ʦʯʝʚʠʜʥʽʡ ʬʦʨʤʽ [1]. ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʮʠʭ ʪʨʫʜʥʦʱʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤ, ʢʨʝʩʣʝʥʴ ʪʦʱʦ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ 

ʜʦʧʦʤʽʞʥʠʤʠ ʤʦʜʝʣʷʤʠ ʟʘʜʘʯʽ. ʇʨʠ ʮʴʦʤʫ ʧʦʰʫʢ ʨʦʟʚôʷʟʘʥʥʷ ʽ ʩʘʤʝ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠ ʦʧʦʨʽ ʥʘ ʧʦʙʫʜʦʚʘʥʫ ʜʦʧʦʤʽʞʥʫ ʤʦʜʝʣʴ. ʇʦ-

ʜʨʫʛʝ, ʪʨʫʜʥʦʱʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʩʪʦʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʢʦʣʠ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ 

ʜʘʥʦʾ ʟʘʜʘʯʽ ʫʯʝʥʴ ʥʝ ʤʦʞʝ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʫ, ʽ ʪʦʜʽ ʚʽʥ ʟʘʤʽʥʶʻ ʮʶ 

ʟʘʜʘʯʫ ʽʥʰʦʶ ï ʾʾ ʤʦʜʝʣʣʶ, ʷʢʫ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʨʦʟʚôʷʟʫʶʯʦʶ [8]. ɺʠʜ ʽ 
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ʭʘʨʘʢʪʝʨ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʭʘʨʘʢʪʝʨʦʤ ʩʬʦʨʤʦʚʘʥʠʭ 

ʚ ʫʯʥʷ ʝʚʨʠʩʪʠʯʥʠʭ ʩʭʝʤ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʘʥʥʷ ʽ ʭʘʨʘʢʪʝʨʦʤ ʩʘʤʦʾ ʟʘʜʘʯʽ.  

ɿʘʛʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘʚʽʪʴ ʫ ʚʠʛʣʷʜʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʧʨʘʚʠʣ (ʝʚʨʠʩʪʠʢ) 

ʱʦʜʦ ʘʥʘʣʽʟʫ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʥʝʤʘʻ. ʅʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʥʘ ʩʴʦʛʦʜʥʽ ʻ [6]: 

1) ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʫʤʦʚʠ ʟʘʜʘʯʽ ʫ ʚʠʛʣʷʜʽ ʧʝʚʥʦʾ ʤʦʜʝʣʽ (ʩʭʝʤʠ) ʯʠ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʦʜʝʣʝʡ; 

2) ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟʘʜʘʯʽ (ʟʘʟʚʠʯʘʡ ʫ ʚʠʛʣʷʜʽ ʯʠʩʣʦʚʦʛʦ 

ʚʠʨʘʟʫ, ʨʽʚʥʷʥʥʷ ʯʠ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ); 

3) ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʽʜʦʤʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʨʦʟʚôʷʟʢʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟʘʜʘʯʽ; 

4) ʪʨʘʥʩʣʷʮʽʷ ʨʦʟʚôʷʟʢʽʚ ʤʦʜʝʣʽ ʟʘʜʘʯʽ ʥʘ ʾʾ ʫʤʦʚʫ. 

ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʻ ʧʝʨʰʽ ʜʚʘ ʝʪʘʧʠ. ʄʠ ʧʨʦʧʦʥʫʻʤʦ 

ʨʦʟʧʦʯʘʪʠ ʧʨʦʮʝʩ ʘʥʘʣʽʟʫ ʫʤʦʚʠ ʟʘʜʘʯʽ ʟʽ ʩʪʚʦʨʝʥʥʷ ʧʝʚʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʤʦʜʝʣʝʡ ʾʾ ʟʘʜʘʯʥʦʾ ʩʠʪʫʘʮʽʾ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʚʠʩʣʦʚʣʝʥʽ ʽʜʝʾ ʥʘ ʧʨʠʢʣʘʜʽ 

ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ[6].  

ɿʘʜʘʯʘ. ɼʚʦʻ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ ʚʠʾʭʘʣʠ ʥʘʟʫʩʪʨʽʯ ʦʜʠʥ ʦʜʥʦʤʫ ʟ ʧʫʥʢʪʽʚ ɸ ʽ 

ɺ. ɺʦʥʠ ʨʫʭʘʣʠʩʷ ʟ ʧʦʩʪʽʡʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʽ ʧʽʩʣʷ ʧʨʠʙʫʪʪʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɺ 

ʪʘ ɸ ʚʽʜʨʘʟʫ ʞ ʧʦʚʝʨʥʫʣʠ ʥʘʟʘʜ. ʇʝʨʰʘ ʾʭ ʟʫʩʪʨʽʯ ʚʽʜʙʫʣʘʩʷ ʟʘ 8 ʢʤ ʚʽʜ ʧʫʥʢʪʫ 

ɺ, ʘ ʜʨʫʛʘ ï ʟʘ 6 ʢʤ ʚʽʜ ʧʫʥʢʪʫ ɸ ʪʘ ʯʝʨʝʟ 1 ʛʦʜ. 20 ʭʚ. ʧʽʩʣʷ ʧʝʨʰʦʾ ʟʫʩʪʨʽʯʽ. 

ɿʥʘʡʜʽʪʴ ʚʽʜʩʪʘʥʴ ʤʽʞ ɸ ʽ ɺ ʪʘ ʰʚʠʜʢʽʩʪʴ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ. 

 ʊʝʢʩʪ ʟʘʜʘʯʽ ʮʝ ʚʞʝ ʽ ʻ ʧʝʨʰʘ ʾʾ ʤʦʜʝʣʴ ï ʥʘʟʚʝʤʦ ʾʾ ʚʝʨʙʘʣʴʥʦʶ. ʄʦʞʥʘ 

ʟʦʙʨʘʟʠʪʠ ʪʘʢʦʞ ʽ ʨʠʩʫʥʦʢ ʜʦ ʟʘʜʘʯʽ, ʧʦʢʘʟʘʚʰʠ ʦʢʨʝʤʽ çʩʪʦʧ-ʢʘʜʨʠè ʨʫʭʫ 

ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ (ʥʘʤ ʚʠʜʘʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʪʠ 

ʢʦʤʧôʶʪʝʨʥʫ ʘʥʽʤʘʮʽʶ ï ʚʦʥʘ ʜʦʧʦʤʦʞʝ ʫʯʥʷʤ ʧʦʚʥʽʩʪʶ ʧʨʝʜʩʪʘʚʠʪʠ ʟʘʜʘʯʥʫ 

ʩʠʪʫʘʮʽʶ). ɸʣʝ ʽ ʮʷ ʤʦʜʝʣʴ ï ʥʘʟʚʝʤʦ ʾʾ ʥʘʦʯʥʦʶ ï ʥʘʚʽʪʴ ʫ ʜʠʥʘʤʽʯʥʦʤʫ 

ʚʘʨʽʘʥʪʽ ʥʝ ʜʘʩʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ ʟʘʜʘʯʽ, ʧʨʦ ʾʾ ʤʘʪʝʤʘʪʠʯʥʠʡ ʟʤʽʩʪ. ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʚʘʨʽʘʥʪʦʤ ʧʦʙʫʜʦʚʠ 

ʪʘʢʦʾ ʤʦʜʝʣʽ[7]. ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ὼ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʫʥʢʪʘʤʠ ɸ ʽ ɺ, ʘ ʯʝʨʝʟ ώ ï ʯʘʩ 

ʨʫʭʫ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ ʜʦ ʧʝʨʰʦʾ ʟʫʩʪʨʽʯʽ. ʈʦʟʜʽʣʠʚʰʠ ʚʩʶ ʟʘʜʘʯʥʫ ʩʠʪʫʘʮʽʶ ʥʘ 
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ʜʚʽ ʯʘʩʪʠʥʠ ï ʜʦ ʧʝʨʰʦʾ ʟʫʩʪʨʽʯʽ ʪʘ ʤʽʞ ʧʝʨʰʦʶ ʪʘ ʜʨʫʛʦʶ ʟʫʩʪʨʽʯʘʤʠ 

ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ ï ʚʠʟʥʘʯʠʤʦ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʧʝʨʰʦʾ ʯʘʩʪʠʥʠ ʟʘʜʘʯʥʦʾ 

ʩʠʪʫʘʮʽʾ (ʨʠʩ. 1). 

 ʐʣʷʭ  ʐʚʠʜʢʽʩʪʴ  ʏʘʩ 

ʇʝʨʰʠʡ ? = ȩ *  y 

 +  | |  | | 

ɼʨʫʛʠʡ ψ = ? *  y 

 | |     

 x     

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʧʝʨʰʦʾ ʯʘʩʪʠʥʠ. 

ɿ ʤʦʜʝʣʽ ʣʝʛʢʦ ʙʘʯʠʪʠ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʜʨʫʛʦʛʦ ʚʝʣʦʩʠʧʝʜʠʩʪʘ (ʪʘʢ ʷʢ ʧʝʨʰʘ 

ʟʫʩʪʨʽʯ ʚʽʜʙʫʣʘʩʷ ʟʘ 8 ʢʤ ʚʽʜ ʧʫʥʢʪʫ ɺ) ʟʥʘʭʦʜʠʪʴʩʷ ʷʢ  , ʰʣʷʭ, ʧʨʦʡʜʝʥʠʡ ʜʦ 

ʧʝʨʰʦʾ ʟʫʩʪʨʽʯʽ ʧʝʨʰʠʤ ʚʝʣʦʩʠʧʝʜʠʩʪʦʤ, (ὼ ī 8), ʪʦʜʽ ʰʚʠʜʢʽʩʪʴ ʧʝʨʰʦʛʦ 

ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʟʥʘʡʜʝʤʦ ʟ ʚʠʨʘʟʫ  . ɺʠʢʦʨʠʩʪʘʚʰʠ ʚʚʝʜʝʥʽ ʧʦʟʥʘʯʝʥʥʷ ʪʘ 

ʧʦʧʝʨʝʜʥʽ ʚʠʢʣʘʜʢʠ, ʟʦʙʨʘʟʠʤʦ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʜʨʫʛʦʾ ʯʘʩʪʠʥʠ ʟʘʜʘʯʥʦʾ 

ʩʠʪʫʘʮʽʾ (ʨʠʩ. 2)[7]. 

 ʐʣʷʭ  ʐʚʠʜʢʽʩʪʴ  ʏʘʩ 

ʇʝʨʰʠʡ 8-ὼ+6 = ὼ ψ

ώ
 

*  τ

σ
 

ɼʨʫʛʠʡ ὼ-8+6 = ψ

ώ
 

*  τ

σ
 

ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʜʨʫʛʦʾ ʯʘʩʪʠʥʠ 

ʎʷ ʩʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʨʘʟʫ ʟʘʧʠʩʘʪʠ ʘʣʛʝʙʨʘʾʯʥʫ ʤʦʜʝʣʴ 

ʟʘʜʘʯʽ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʜʚʦʭ ʨʽʚʥʷʥʴ ʟ ʜʚʦʤʘ ʥʝʚʽʜʦʤʠʤʠ: 

ᶻ ὼ ς

ᶻ ὼ ς    
.  ʇʦʜʽʣʠʚʰʠ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʜʨʫʛʝ, ʦʪʨʠʤʘʻʤʦ 

ʨʽʚʥʷʥʥʷ: , ʨʦʟʚôʷʟʘʚʰʠ ʷʢʝ, ʟʥʘʡʜʝʤʦ ὼ = 18 (ʦʪʞʝ, ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʧʫʥʢʪʘʤʠ 18 ʢʤ).  ɿ ʜʨʫʛʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʟʥʘʡʜʝʤʦ, ʱʦ ώ =  (ʛʦʜ.).  ɸ ʪʦʤʫ 

ʰʚʠʜʢʽʩʪʴ ʧʝʨʰʦʛʦ ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʟʥʘʭʦʜʠʤʦ ʷʢ :   = 15 (ʢʤ/ʛʦʜ),  ʘ ʜʨʫʛʦʛʦ 

 = 12 (ʢʤ/ʛʦʜ). ʆʪʞʝ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʩʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʟʘʜʘʯʽ ʧʨʝʜʩʪʘʚʣʷʣʘ 
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ʩʦʙʦʶ ʪʘʙʣʠʮʶ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʟʘʜʘʯʽ ʪʘ 

ʟʘʟʥʘʯʝʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʤʽʞ ʥʠʤʠ. ʇʽʜʝʤʦ ʽʥʰʠʤ ʰʣʷʭʦʤ, ʜʝʱʦ ʟʤʽʥʠʚʰʠ 

ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʟʘʜʘʯʥʦʾ ʩʠʪʫʘʮʽʾ. ɺʚʝʜʝʤʦ ʽʥʰʽ ʧʦʟʥʘʯʝʥʥʷ: ὼ ï ʚʽʜʩʪʘʥʴ 

ʤʽʞ ʧʫʥʢʪʘʤʠ,  ώ ï ʰʚʠʜʢʽʩʪʴ ʜʨʫʛʦʛʦ ʚʝʣʦʩʠʧʝʜʠʩʪʘ. ʆʯʝʚʠʜʥʦ, ʱʦ ʪʦʜʽ ʜʦ 

ʧʝʨʰʦʾ ʟʫʩʪʨʽʯʽ ʚʝʣʦʩʠʧʝʜʠʩʪʠ ʨʫʭʘʣʠʩʷ  ʛʦʜʠʥ, ʽ ʪʘʢ ʷʢ ʚʽʜʩʪʘʥʴ, ʷʢʫ ʧʨʦʾʭʘʚ 

ʧʝʨʰʠʡ ʚʝʣʦʩʠʧʝʜʠʩʪ, ʜʦʨʽʚʥʶʻ (ὼ ī 8) ʢʤ, ʪʦ ʡʦʛʦ ʰʚʠʜʢʽʩʪʴ ï ʢʤ/ʛʦʜ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʽʩʣʷ ʧʝʨʰʦʾ ʟʫʩʪʨʽʯʽ ʚʝʣʦʩʠʧʝʜʠʩʪʠ ʨʫʭʘʣʠʩʷ ʧʨʦʪʷʛʦʤ 1 ʛʦʜ. 

20 ʭʚ., ʘ ʪʘʢʦʞ ʧʨʠʡʥʷʚʰʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʜʨʫʛʘ ʟʫʩʪʨʽʯ ʚʽʜʙʫʣʘʩʷ ʟʘ 6 ʢʤ ʚʽʜ 

ʧʫʥʢʪʫ ɸ, ʪʦ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʧʝʨʰʠʡ ʚʝʣʦʩʠʧʝʜʠʩʪ ʧʨʦʾʭʘʚ ʧʽʩʣʷ ʧʝʨʰʦʾ ʟʫʩʪʨʽʯʽ 

(8 + ὼ ī 6) ʢʤ, ʘ ʜʨʫʛʠʡ ï (ὼ ī 8 + 6) ʢʤ[7]. ʊʦʜʽ ʤʘʻʤʦ ʩʠʩʪʝʤʫ ʟ ʜʚʦʭ ʨʽʚʥʷʥʴ, 

ʢʦʞʥʝ ʟ ʷʢʠʭ ʦʧʠʩʫʻ ʧʨʦʮʝʩ ʨʫʭʫ ʚʽʜʧʦʚʽʜʥʦ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ 

ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ ʚʽʜ ʧʝʨʰʦʾ ʜʦ ʜʨʫʛʦʾ ʟʫʩʪʨʽʯʽ:  
ᶻ ὼ ς

ώz ὼ ς    
.  ʆʪʞʝ, 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʫʥʢʪʘʤʠ ɸ ʽ ɺ 18 ʢʤ, ʘ ʰʚʠʜʢʽʩʪʴ ʜʨʫʛʦʛʦ ʚʝʣʦʩʠʧʝʜʠʩʪʘ ï 12 

ʢʤ/ʛʦʜ, ʪʦʜʽ ʰʚʠʜʢʽʩʪʴ ʧʝʨʰʦʛʦ ʚʝʣʦʩʠʧʝʜʠʩʪʘ  = 15 ʢʤ/ʛʦʜ. 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʫʤʽʥʴ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʜʦʮʽʣʴʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ 

ʚʠʱʝʥʘʚʝʜʝʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ. ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʾ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʽʟ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʚʨʠʩʪʠʯʥʽ ʟʘʧʠʪʘʥʥʷ; ʘʙʩʪʨʘʛʫʚʘʪʠʩʴ 

ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙôʻʢʪʘ, ʥʝʩʫʪʪʻʚʠʭ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ; 

ʜʦʧʦʤʘʛʘʪʠ ʫʯʥʷʤ ʯʽʪʢʦ ʚʢʘʟʫʚʘʪʠ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʦʙôʻʢʪʦʤ ʪʘ ʡʦʛʦ 

ʤʦʜʝʣʣʶ; ʬʦʨʤʫʣʶʚʘʪʠ ʫʤʦʚʫ ʽ ʚʠʤʦʛʫ ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʤʦʚʦʶ ʤʘʪʝʤʘʪʠʢʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ɸʥʦʪʘʮʽʷ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʙʘʛʘʪʦ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʶ ʚ 

ʫʯʥʽʚ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʦʜʥʠʤ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʷʢʦʛʦ, ʻ ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜʠʯʥʫ 

ʙʘʟʫ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ ʟʤʽʩʪʫ, ʦʩʦʙʣʠʚʦ ʟʘʜʘʯ ʥʘ ʨʫʭ. ɺ ʜʘʥʽʡ ʩʪʘʪʪʽ 

ʨʦʟʢʨʠʪʦ ʤʝʪʦʜʠʯʥʽ ʧʨʠʡʦʤʠ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʟʘʜʘʯʽ ʥʘ ʨʫʭ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʛʘʣʴʥʽ ʧʽʜʭʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ.  
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʟʘʜʘʯʽ ʥʘ ʨʫʭ, ʩʪʚʦʨʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʝʪʘʧʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. 

 

 

ʂʘʣʘʰʥʽʢʦʚʘ ɭʚʛʝʥʽʷ ɯʛʦʨʽʚʥʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ɼʨʘʛʦʤʘʥʦʚʘ, ʘʩʧʽʨʘʥʪ 

ɹʘʢʣʘʥ ɭʣʠʟʘʚʝʪʘ ʃʝʦʥʽʜʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʤʘʛʽʩʪʨʘʪʫʨʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ) 

 

ʈʆɿɺʀʊʆʂ ʋʄɯʅʔ ʋʏʅɯɺ ʉʊɺʆʈʖɺɸʊʀ ʄɸʊɽʄɸʊʀʏʅɯ ʄʆɼɽʃɯ 

ʅɸ ʇʈʀʂʃɸɼɯ ʇʆɹʋɼʆɺʀ ʉʀʉʊɽʄʀ ʎɯʃʀʍ ʏʀʉɽʃ 

 

ʅʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ ʻ ʬʫʥʜʘʤʝʥʪʦʤ, ʥʘ ʷʢʦʤʫ ʯʠʩʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʰʣʷʭʦʤ 

ʙʫʜʫʶʪʴʩʷ ʽʥʰʽ ʯʠʩʣʦʚʽ ʩʠʩʪʝʤʠ. ɿʦʢʨʝʤʘ, ʩʠʩʪʝʤʘ ʮʽʣʠʭ ʯʠʩʝʣ, ʷʢʘ ʻ 

ʨʦʟʰʠʨʝʥʥʷʤ ʩʠʩʪʝʤʠ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ. 

ʈʦʟʰʠʨʝʥʥʷ ʩʠʩʪʝʤʠ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ʚʚʦʜʠʪʴʩʷ ʟ ʧʨʘʢʪʠʯʥʠʭ 

ʤʽʨʢʫʚʘʥʴ, ʘ ʩʘʤʝ ʪʘʢ, ʱʦʙ ʮʝ ʩʪʘʣʦ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʥʦʚʠʭ ʯʠʩʣʦʚʠʭ 

ʩʠʩʪʝʤ.  

ʉʬʦʨʤʫʣʶʻʤʦ ʟʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʨʦʟʰʠʨʝʥʥʷ ʯʠʩʣʦʚʠʭ ʤʥʦʞʠʥ. 

ʅʝʭʘʡ A  ï ʯʠʩʣʦʚʘ ʩʠʩʪʝʤʘ, ʱʦ ʨʦʟʰʠʨʶʻʪʴʩʷ, B  ï ʯʠʩʣʦʚʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʻ 

ʨʦʟʰʠʨʝʥʥʷʤ ʩʠʩʪʝʤʠ A , ʘ A, B  ï ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʙʘʟʦʚʽ ʤʥʦʞʠʥʠ. ʉʠʩʪʝʤʫ B  

ʚʚʘʞʘʪʠʤʝʤʦ ʨʦʟʰʠʨʝʥʥʷʤ ʩʠʩʪʝʤʠ A , ʷʢʱʦ ʤʘʪʠʤʫʪʴ ʤʽʩʮʝ ʪʘʢʽ ʫʤʦʚʠ: 

1. A BË , A B̧. 

2. ʆʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ, ʚʽʜʥʦʰʝʥʥʷ ʪʘ ʾʭʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʚ 

ʩʠʩʪʝʤʽ A , ʧʦʚʠʥʥʽ ʤʘʪʠ ʤʽʩʮʝ ʽ ʚ ʩʠʩʪʝʤʽ B, ʧʨʠʯʦʤʫ ʾʭʥʽʡ ʟʤʽʩʪ ʜʣʷ ʝʣʝʤʝʥʪʽʚ 

ʽʟ A , ʷʢʽ ʫʞʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʝʣʝʤʝʥʪʠ ʟ B, ʧʦʚʠʥʝʥ ʩʧʽʚʧʘʜʘʪʠ ʟ ʪʠʤ ʟʤʽʩʪʦʤ, 

ʷʢʠʡ ʚʦʥʠ ʤʘʣʠ ʚ ʩʠʩʪʝʤʽ A  ʜʦ ʾʾ ʨʦʟʰʠʨʝʥʥʷ. 
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3. ʋ ʩʠʩʪʝʤʽ B  ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʦʧʝʨʘʮʽʷ, ʷʢʘ ʚ ʩʠʩʪʝʤʽ A  ʙʫʣʘ 

ʯʘʩʪʢʦʚʦʶ ʚʠʢʦʥʫʚʘʥʦʶ ʯʠ ʥʝʚʠʢʦʥʫʚʘʥʦʶ.  

4. ʏʠʩʣʦʚʘ ʩʠʩʪʝʤʘ B, ʷʢʘ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʨʦʟʰʠʨʝʥʥʷʤ ʯʠʩʣʦʚʦʾ ʩʠʩʪʝʤʠ 

A , ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦʶ ʩʝʨʝʜ ʚʩʽʭ ʨʦʟʰʠʨʝʥʴ ʩʠʩʪʝʤʠ A , ʱʦ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʘʤ 1 ï 3, ʪʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʠʩʪʝʤʦʶ A  ʦʜʥʦʟʥʘʯʥʦ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ ʽʟʦʤʦʨʬʽʟʤʫ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʽ ʮʽʣʠʭ ʯʠʩʝʣ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʥʷʪʪʷ 

ʚʧʦʨʷʜʢʦʚʘʥʦʾ ʧʘʨʠ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ. ɼʦ ʮʴʦʛʦ ʧʨʠʚʦʜʷʪʴ ʪʘʢʽ ʤʽʨʢʫʚʘʥʥʷ. ʋ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʽʜʥʽʤʘʥʥʷ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ a  ʽ b  ʤʦʞʣʠʚʝ, ʪʦʙʪʦ a b> , ʧʘʨʘ 

( ; )a b  ʟʘʜʘʚʘʪʠʤʝ ʜʝʷʢʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ, ʪʦʜʽ ʧʘʨʦʶ ( , )b a  ʤʦʞʥʘ ʙʫʜʝ ʟʘʜʘʪʠ 

ʧʨʦʪʠʣʝʞʥʝ ʯʠʩʣʦ ʜʦ ʟʘʜʘʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ. ʇʘʨʦʶ ʟ ʦʜʥʘʢʦʚʠʤʠ 

ʧʝʨʰʦʶ ʪʘ ʜʨʫʛʦʶ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʥʘʧʝʚʥʦ, ʤʦʞʝ ʟʘʜʘʚʘʪʠʩʷ ʥʝʡʪʨʘʣʴʥʠʡ 

ʝʣʝʤʝʥʪ ʚʽʜʥʦʩʥʦ ʦʧʝʨʘʮʽʾ ʜʦʜʘʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ 1, ʤʦʞʥʘ ʟʘʜʘʪʠ ʧʘʨʘʤʠ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ: 

(2;1),(3;2) ʽ ʪ. ʜ. ʇʘʨʠ (1;2),(2;3),(4,3) ʽ ʪ. ʜ. ʚʠʟʥʘʯʘʪʠʤʫʪʴ ʧʨʦʪʠʣʝʞʥʝ ʜʦ 

ʦʜʠʥʠʮʽ ʯʠʩʣʦ, ʧʦʟʥʘʯʘʪʠ ʡʦʛʦ ʤʦʞʥʘ ʩʠʤʚʦʣʦʤ, ʥʘʧʨʠʢʣʘʜ, 1-. ʆʩʢʽʣʴʢʠ 

ʜʝʷʢʝ ʮʽʣʝ ʯʠʩʣʦ ʟʘʜʘʻ ʥʝ ʦʜʥʘ ʧʘʨʘ, ʘ ʜʝʷʢʘ ʤʥʦʞʠʥʘ ʧʘʨ, ʪʦ ʚʠʥʠʢʘʻ ʟʘʚʜʘʥʥʷ 

ʟʽʙʨʘʪʠ ʮʽ ʧʘʨʠ ʨʘʟʦʤ, ʪʦʙʪʦ ʚ ʦʜʠʥ ʢʣʘʩ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʧʘʨ. ʈʦʟʙʠʪʠ ʤʥʦʞʠʥʫ 

ʧʘʨ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ʥʘ ʢʣʘʩʠ ʤʦʞʥʘ ʟʘʚʜʷʢʠ ʚʽʜʥʦʰʝʥʥʶ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ, 

ʷʢʝ ʤʦʞʥʘ ʟʘʜʘʪʠ ʪʘʢ: ( )( )a;b   c;d a d b cÚ + = +. ʊʦʙʪʦ ʧʘʨʠ (1;8) ʽ (3;10) 

ʟʘʜʘʶʪʴ ʦʜʥʝ ʽ ʪʝ ʩʘʤʝ ʯʠʩʣʦ 7- . 

ɺ ʤʥʦʞʠʥʽ ʮʽʣʠʭ ʯʠʩʝʣ, ʷʢʫ ʤʠ ʟʘʜʘʻʤʦ ʷʢ ʧʘʨʠ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ʚʚʝʜʝʤʦ 

ʦʧʝʨʘʮʽʶ ʜʦʜʘʚʘʥʥʷ, ʘʣʝ ʩʧʦʯʘʪʢʫ ʦʟʥʘʯʠʤʦ ʧʦʥʷʪʪʷ ʩʫʤʠ. 

ʆʟʥʘʯʝʥʥʷ. ʉʫʤʦʶ ʜʚʦʭ ʮʽʣʠʭ ʯʠʩʝʣ ( ; )a ba«  ʽ ( ; )c db«  ʥʘʟʠʚʘʻʪʴʩʷ 

ʮʽʣʝ ʯʠʩʣʦ ( ; ) ( ; ) ( ; )a b c d a c b da bÄ « Ä = + +, ʜʝ , , ,a b c dÍ .  

ʆʟʥʘʯʝʥʥʷ. ʆʧʝʨʘʮʽʷ, ʷʢʘ ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʚʦʤ ʮʽʣʠʤ ʯʠʩʣʘʤ ʾʭ 

ʩʫʤʫ ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʜʘʚʘʥʥʷʤ. 
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ʆʟʥʘʯʠʚʰʠ ʪʘʢ ʦʧʝʨʘʮʽʶ ʜʦʜʘʚʘʥʥʷ, ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʾʾ ʥʘ ʪʝʨʤʦʤʝʪʨʽ ʪʘ ʥʘ 

ʬʽʥʘʥʩʦʚʠʭ ʦʧʝʨʘʮʽʷʭ ʥʘʙʫʚʘʻ ʽʥʰʦʛʦ ʟʤʽʩʪʫ. ʋʯʝʥʴ ʨʦʟʫʤʽʻ ʩʫʪʴ ʦʧʝʨʘʮʽʾ 

ʜʦʜʘʚʘʥʥʷ ʮʽʣʠʭ ʯʠʩʝʣ ʛʣʠʙʰʝ. ɿʦʚʩʽʤ ʽʥʘʢʰʝ ʫʯʥʽ ʫʩʚʽʜʦʤʣʶʶʪʴ ʽ ʜʦʚʝʜʝʥʥʷ 

ʪʘʢʠʭ ʪʝʦʨʝʤ: 

ʊʝʦʨʝʤʘ 1. ʆʧʝʨʘʮʽʷ ʜʦʜʘʚʘʥʥʷ ʮʽʣʠʭ ʯʠʩʝʣ ʻ ʘʩʦʮʽʘʪʠʚʥʦʶ, ʪʦʙʪʦ:  

( , , )( ( )) (( ) )a b g a b g a b g" Í Ä Ä = Ä Ä. 

ʊʝʦʨʝʤʘ 2. ɺ ʤʥʦʞʠʥʽ ʮʽʣʠʭ ʯʠʩʝʣ ʽʩʥʫʻ ʥʝʡʪʨʘʣʴʥʠʡ ʝʣʝʤʝʥʪ, ʪʦʙʪʦ: 

( )( )( )a q a q q a a" Í $ Í Ä = Ä =. 

ʊʝʦʨʝʤʘ 3. ɺ ʤʥʦʞʠʥʽ ʮʽʣʠʭ ʯʠʩʝʣ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʯʠʩʣʘ aÍ  ʽʩʥʫʻ 

ʧʨʦʪʠʣʝʞʥʝ. 

( )( ( ) )( ( ) )a aa a q" Í $- Í + - =. 

ʊʝʦʨʝʤʘ 4. ʆʧʝʨʘʮʽʷ ʜʦʜʘʚʘʥʥʷ ʮʽʣʠʭ ʯʠʩʝʣ ʻ ʢʦʤʫʪʘʪʠʚʥʦʶ, ʪʦʙʪʦ  

( , )( )a b a b b a" Í Ä = Ä. 

ʊʝʦʨʝʤʘ 5. ʆʧʝʨʘʮʽʷ ʜʦʜʘʚʘʥʥʷ ʮʽʣʠʭ ʯʠʩʝʣ ʚʦʣʦʜʽʻ ʚʣʘʩʪʠʚʽʩʪʶ 

ʩʢʦʨʦʯʝʥʥʷ, ʪʦʙʪʦ: 

( , , )( )a b g a g b g a b" Í Ä = Ä  =. 

ɸʥʘʣʦʛʽʯʥʦ ʚʚʦʜʷʪʴ ʦʧʝʨʘʮʽʶ ʤʥʦʞʝʥʥʷ ʮʽʣʠʭ ʯʠʩʝʣ. ɼʦʮʽʣʴʥʦ 

ʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ ʧʨʠʜʫʤʘʪʠ ʦʟʥʘʯʝʥʥʷ ʜʦʙʫʪʢʫ ʩʘʤʦʩʪʽʡʥʦ. 

ʆʟʥʘʯʝʥʥʷ. ɼʦʙʫʪʢʦʤ ʜʚʦʭ ʮʽʣʠʭ ʯʠʩʝʣ ( ; )a ba«  ʽ ( ; )c db«  

ʥʘʟʠʚʘʻʪʴʩʷ ʮʽʣʝ ʯʠʩʣʦ ( ; ) ( ; ) ( ; )a b c d ac bd ad bca b« = + +, ʜʝ 

, , ,a b c dÍ  ï ʜʦʚʽʣʴʥʽ ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ. 

ʆʟʥʘʯʝʥʥʷ. ʆʧʝʨʘʮʽʷ, ʷʢʘ ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʚʦʤ ʮʽʣʠʤ ʯʠʩʣʘʤ ʾʭ 

ʜʦʙʫʪʦʢ ʥʘʟʠʚʘʻʪʴʩʷ ʤʥʦʞʝʥʥʷʤ. 

ɺʚʝʜʝʥʘ ʪʘʢ ʦʧʝʨʘʮʽʷ ʤʥʦʞʝʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʯʠʪʝʣʶ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʫʯʥʷʤ, ʯʦʤʫ ʧʨʘʮʶʶʪʴ ʤʥʝʤʦʥʽʯʥʽ ʧʨʘʚʠʣʘ: çʧʣʶʩ ʧʦʤʥʦʞʠʪʠ ʥʘ ʤʽʥʫʩ ʜʘʻ 

ʤʽʥʫʩè, çʤʽʥʫʩ ʧʦʤʥʦʞʝʥʠʡ ʥʘ ʧʣʶʩ ʜʘʻ ʤʽʥʫʩè, çʤʽʥʫʩ ʧʦʤʥʦʞʝʥʠʡ ʥʘ ʤʽʥʫʩ 

ʜʘʻ ʧʣʶʩè. ʊʘʢʦʞ ʽʥʘʢʰʝ ʫʯʥʽ ʨʦʟʫʤʽʶʪʴ ʪʝʦʨʝʤʠ 6 ï 9 ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʷʢʠʭ 

ʚʦʥʠ ʨʘʥʽʰʝ ʨʦʟʫʤʽʣʠ ʽʥʪʫʾʪʠʚʥʦ. 



89 

 

ʊʝʦʨʝʤʘ 6. ʆʧʝʨʘʮʽʷ ʤʥʦʞʝʥʥʷ ʮʽʣʠʭ ʯʠʩʝʣ ʚʦʣʦʜʽʻ ʚʣʘʩʪʠʚʽʩʪʶ 

ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ, ʪʦʙʪʦ: ( , , )( ( )) (( ) )a b g a b g a b g" Í = . 

ʊʝʦʨʝʤʘ 7. ɺʽʜʥʦʩʥʦ ʦʧʝʨʘʮʽʾ ʤʥʦʞʝʥʥʷ ʚ ʤʥʦʞʠʥʽ ʮʽʣʠʭ ʯʠʩʝʣ ʽʩʥʫʻ 

ʥʝʡʪʨʘʣʴʥʠʡ ʝʣʝʤʝʥʪ, ʪʦʙʪʦ: ( )( )( )a e a e a" Í $ Í =. 

ʊʝʦʨʝʤʘ 8. ʆʧʝʨʘʮʽʷ ʤʥʦʞʝʥʥʷ ʮʽʣʠʭ ʯʠʩʝʣ ʻ ʜʠʩʪʨʠʙʫʪʠʚʥʦʶ ʚʽʜʥʦʩʥʦ 

ʦʧʝʨʘʮʽʾ ʜʦʜʘʚʘʥʥʷ. 

ʊʝʦʨʝʤʘ 9. ʆʧʝʨʘʮʽʷ ʤʥʦʞʝʥʥʷ ʮʽʣʠʭ ʯʠʩʝʣ ʻ ʢʦʤʫʪʘʪʠʚʥʦʶ, ʪʦʙʪʦ: 

( , )( )a b a b b a" Í =  

ʊʝʦʨʝʤʘ 10. ʆʧʝʨʘʮʽʷ ʤʥʦʞʝʥʥʷ ʮʽʣʠʭ ʯʠʩʝʣ ʻ ʩʢʦʨʦʪʥʦʶ, ʪʦʙʪʦ:  

( , , )( )a b g a g b g a b" Í =  = 

ɿ ʚʠʱʝ ʚʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ 

ʢʦʥʩʪʨʫʶʚʘʪʠ ʚʞʝ ʚʽʜʦʤʽ ʤʘʪʝʤʘʪʠʯʥʽ ʦʙôʻʢʪʠ ʻ ʜʦʩʠʪʴ ʢʦʨʠʩʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʾʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʅʘʚʯʠʚʰʠʩʴ ʤʦʜʝʣʶʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʽ ʦʙôʻʢʪʠ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʫʯʥʽ ʟʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʘʥʽ 

ʥʘʚʠʯʢʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʨʦʣʴ ʟʘʚʜʘʥʴ ʩʪʚʦʨʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ, ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ. 

 

 

ʂʘʪʝʨʠʥʶʢ ɻʘʣʠʥʘ ɼʤʠʪʨʽʚʥʘ 

ʚʠʢʣʘʜʘʯ ʤʘʪʝʤʘʪʠʢʠ ʦʙʣʘʩʥʦʛʦ ʩʧʦʨʪʠʚʥʦ-ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʣʽʮʝʶ-ʽʥʪʝʨʥʘʪʫ 

ɺʽʥʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʫʤʘʥʽʪʘʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʣʝʜʞʫ 

 

ʄɽʊʆɼʀʏʅɯ ɸʉʇɽʂʊʀ ʌʆʈʄʋɺɸʅʅʗ ʋʄɯʅʔ ʄɸʊɽʄɸʊʀʏʅʆɻʆ 

ʄʆɼɽʃʖɺɸʅʅʗ ɺ ʋʏʅɯɺ ɻʋʄɸʅɯʊɸʈɯɰɺ 

 

ɯʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʤʘʪʝʤʘʪʠʢʘ, ʷʢ ʧʨʝʜʤʝʪ ʛʫʤʘʥʽʪʘʨʽʷʤ ʥʝ ʧʦʪʨʽʙʥʘ. ʅʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʮʝ ʛʣʠʙʦʢʦ ʧʦʤʠʣʢʦʚʝ ʩʫʜʞʝʥʥʷ, ʪʘʢ ʷʢ ʫʚʝʩʴ ʩʚʽʪ ʚʩʪʫʧʠʚ ʫ ʝʧʦʭʫ 

çʤʘʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴè. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʤʘʪʝʤʘʪʠʢʘ ʙʽʣʴʰ, ʥʽʞ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ 
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ʥʘʚʯʘʣʴʥʠʡ ʧʨʝʜʤʝʪ ʚ ʰʢʦʣʽ, ʟʜʘʪʥʘ ʚʧʣʠʥʫʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʥʘ ʨʦʟʚʠʪʦʢ ʙʘʛʘʪʴʦʭ ʷʢʦʩʪʝʡ ʤʠʩʣʝʥʥʷ, ʪʘʢʠʭ ʷʢ ʢʨʠʪʠʯʥʽʩʪʴ, ʫʟʘʛʘʣʴʥʝʥʽʩʪʴ, 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦ ʘʥʘʣʽʟʫ ʜʦʩʷʛʥʝʥʴ ʽ ʩʠʥʪʝʟʫ ʪʦʱʦ. ʅʘʨʝʰʪʽ, ʪʘʢʽ ʨʠʩʠ, ʷʢ 

ʩʪʠʩʣʽʩʪʴ, ʪʦʯʥʽʩʪʴ ʽ ʷʩʥʽʩʪʴ, ʥʘʡʙʽʣʴʰʝ ʚʠʭʦʚʫʶʪʴʩʷ ʩʘʤʝ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʫʯʥʽʚ, 

ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʧʨʦʬʽʣʷʤʠ. ʆʜʥʘʢ, ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ ʦʩʦʙʣʠʚʠʤ ʯʠʥʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʧʨʦʬʽʣʴ 

ʥʘʚʯʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʟʘʜʘʯʽ ʜʣʷ ʛʫʤʘʥʽʪʘʨʽʾʚ ʤʘʪʴ ʧʽʜʙʠʨʘʪʠʩʷ ʪʘʢʽ, ʱʦʙ ʫʯʥʽ 

ʙʘʯʠʣʠ ʾʾ ʟʥʘʯʫʱʽʩʪʴ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʟʥʘʥʴ, ʥʘʚʽʪʴ ʟʦʚʩʽʤ 

ʚʽʜʜʘʣʝʥʠʭ. ʊʦʤʫ ʚʯʠʪʝʣʴ, ʷʢʠʡ ʚʠʢʣʘʜʘʻ ʤʘʪʝʤʘʪʠʢʫ ʚ ʥʝʤʘʪʝʤʘʪʠʯʥʠʭ 

ʧʨʦʬʽʣʷʭ, ʤʘʻ ʧʦʜʙʘʪʠ ʧʨʦ ʪʝ, ʱʦʙ ʫ ʥʴʦʛʦ ʙʫʣʘ ʚʠʚʽʨʝʥʘ ʪʘ ʧʨʦʜʫʤʘʥʘ ʩʠʩʪʝʤʘ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʤʝʪʦʶ ʷʢʦʾ ʻ ʨʽʟʥʦʧʣʘʥʦʚʽʩʪʴ, ʟʙʫʜʞʝʥʥʷ ʽʥʪʝʨʝʩʫ, 

ʽʣʶʩʪʨʘʮʽʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʞʠʪʪʽ.  

ɺʩʽʤ ʥʘʤ ʜʦʚʦʜʠʣʦʩʴ ʟʫʩʪʨʽʯʘʪʠʩʴ ʟ ʪʘʢʠʤ ʤʦʤʝʥʪʦʤ, ʢʦʣʠ ʜʠʪʠʥʘ ʥʝ ʤʦʞʝ 

ʟʨʦʟʫʤʽʪʠ ʷʢ ʨʦʟʚôʷʟʫʻʪʴʩʷ ʟʘʜʘʯʘ, ʪʦʙʪʦ ʩʢʣʘʩʪʠ ʾʾ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ. ʇʨʦʪʝ, 

ʷʢʱʦ ʧʝʨʝʬʨʘʟʫʚʘʪʠ ʟʘʜʘʯʫ ʥʘ ʪʝʤʫ ʛʨʦʰʝʡ, çʧʘʟʣʠè ʚ ʛʦʣʦʚʢʘʭ ʜʽʪʝʡ, ʦʩʦʙʣʠʚʦ 

ʟ ʛʫʤʘʥʽʪʘʨʥʠʤ ʩʢʣʘʜʦʤ ʨʦʟʫʤʫ, ʩʪʘʶʪʴ ʥʘ ʤʽʩʮʷ ʽ ʜʠʪʠʥʘ ʰʚʠʜʢʦ ʦʨʽʻʥʪʫʻʪʴʩʷ ʽ 

ʟʥʘʭʦʜʠʪʴ ʧʨʘʚʠʣʴʥʠʡ ʰʣʷʭ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ. ʗʢʱʦ ʟʘʜʘʯʘ ʙʣʠʟʴʢʘ ʜʦ 

ʞʠʪʪʻʚʦʾ ʩʠʪʫʘʮʽʾ, ʪʦ ʚʦʥʘ ʥʝ ʚʠʜʘʻʪʴʩʷ ʪʘʢʦʶ ʩʢʣʘʜʥʦʶ ʽ ʪʦʤʫ ʥʝ çʚʽʜʣʷʢʫʻè 

ʫʯʥʽʚ. ʊʦʤʫ ʥʘʤʠ ʩʪʚʦʨʝʥʘ ʜʦʙʽʨʢʘ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʪʘʢ ʯʠ 

ʽʥʘʢʰʝ ʧʦʚôʷʟʘʥʠʭ ʟ ʛʨʦʰʦʚʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʱʦ ʙʫʜʫʪʴ ʮʽʢʘʚʠʤʠ ʽ 

ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʫʯʥʽʚ-ʛʫʤʘʥʽʪʘʨʽʾʚ. 

1. ɺʘʨʪʽʩʪʴ ʫʯʥʽʚʩʴʢʦʛʦ ʧʨʦʾʟʥʦʛʦ ʢʚʠʪʢʘ ʥʘ ʤʽʩʷʮʴ ʩʢʣʘʜʘʻ 70 ʛʨʥ. ɸ 

ʚʘʨʪʽʩʪʴ ʢʚʠʪʢʘ ʥʘ ʦʜʥʫ ʧʦʾʟʜʢʫ ʩʢʣʘʜʘʻ 3 ʛʨʥ. ʆʢʩʘʥʘ ʧʨʠʜʙʘʣʘ ʧʨʦʾʟʥʠʡ ʽ 

ʟʨʦʙʠʣʘ 45 ʧʦʾʟʜʦʢ ʟʘ ʤʽʩʷʮʴ ʩʢʽʣʴʢʠ ʛʨʦʰʝʡ ʚʦʥʘ ʟʘʦʱʘʜʠʣʘ? 

2. ʉʠʨʦʢ ʢʦʰʪʫʻ 7 ʛʨʥ. 40 ʢʦʧ. ʗʢʝ ʥʘʡʙʽʣʴʰʝ ʯʠʩʣʦ ʩʠʨʢʽʚ ʤʦʞʥʘ 

ʧʨʠʜʙʘʪʠ ʥʘ 40 ʛʨʥ.? 

3. ʐʦʢʦʣʘʜʢʘ ʢʦʰʪʫʻ 30 ʛʨʥ. ɺ ʩʫʧʝʨʤʘʨʢʝʪʽ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ ʜʽʻ 

ʩʧʝʮʽʘʣʴʥʘ ʧʨʦʧʦʟʠʮʽʷ: ʢʫʧʫʶʯʠ ʜʚʽ ʰʦʢʦʣʘʜʢʠ, ʦʪʨʠʤʫʻʰ ʪʨʠ (ʦʜʥʘ ʚ 

ʧʦʜʘʨʫʥʦʢ). ʉʢʽʣʴʢʠ ʰʦʢʦʣʘʜʦʢ ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ ʥʘ 190 ʛʨʥ. ʚ ʮʝʡ ʤʽʩʷʮʴ? 
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4. ʐʢʦʣʘ ʟʘʢʫʧʦʚʫʻ ʢʥʠʛʠ ʧʦ ʮʽʥʽ 50 ʛʨʥ. ʟʘ ʰʪʫʢʫ. ʇʨʠ ʢʫʧʽʚʣʽ ʙʽʣʴʰʝ 

10 ʰʪ. ʤʘʛʘʟʠʥ ʜʘʻ ʟʥʠʞʢʫ 10%. ʉʢʽʣʴʢʠ ʢʥʠʛ ʤʦʞʥʘ ʢʫʧʠʪʠ ʥʘ 1000 ʛʨʥ.?  

5. ɺ ʢʚʘʨʪʠʨʽ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʨʠʣʘʜ ʦʙʣʽʢʫ ʚʠʪʨʘʪ ʭʦʣʦʜʥʦʾ ʚʦʜʠ 

(ʣʽʯʠʣʴʥʠʢ). 1 ʯʝʨʚʥʷ ʣʽʯʠʣʴʥʠʢ ʧʦʢʘʟʫʚʘʚ ʚʠʪʨʘʪʠ 178 ʢʫʙ. ʤ. ʚʦʜʠ, ʘ 1 ʣʠʧʥʷ ï 

189 ʢʫʙ. ʤ. ʗʢʫ ʩʫʤʫ ʧʦʚʠʥʝʥ ʩʧʣʘʪʠʪʠ ʚʣʘʩʥʠʢ ʢʚʘʨʪʠʨʠ ʟʘ ʭʦʣʦʜʥʫ ʚʦʜʫ ʟʘ 

ʯʝʨʚʝʥʴ, ʷʢʱʦ ʮʽʥʘ ʟʘ 1 ʢʫʙ. ʤ. ʭʦʣʦʜʥʦʾ ʚʦʜʠ ʩʢʣʘʜʘʻ 7 ʛʨʥ 60 ʢʦʧ?  

6. ʍʚʦʨʦʤʫ ʧʨʦʧʠʩʘʥʠʡ ʢʫʨʩ ʣʽʢʽʚ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʧʨʠʡʤʘʪʠ ʧʦ 0,5 ʛ ʪʨʠ 

ʨʘʟʠ ʚ ʜʝʥʴ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʪʠʞʥʽʚ. ɺ ʦʜʥʽʡ ʫʧʘʢʦʚʮʽ ʤʽʩʪʠʪʴʩʷ 10 ʪʘʙʣʝʪʦʢ ʧʦ 

0,5 ʛ. ʗʢʦʾ ʥʘʡʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʫʧʘʢʦʚʦʢ ʚʠʩʪʘʯʠʪʴ ʥʘ ʚʝʩʴ ʢʫʨʩ ʣʽʢʫʚʘʥʥʷ?  

ɺʘʨʪʦ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʧʦʥʫʚʘʪʠ ʡ ʽʥʰʽ ʮʽʢʘʚʽ ʟʘʜʘʯʽ, ʧʦʚôʷʟʘʥʽ ʟ 

ʧʦʚʩʷʢʜʝʥʥʠʤ ʞʠʪʪʷʤ ʫʯʥʽʚ.  
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ɸʥʦʪʘʮʽʷ. ʇʦʢʘʟʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ çʞʠʪʪʻʚʠʭè 

ʟʘʜʘʯ ʜʣʷ ʫʯʥʽʚ ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʣʘʩʽʚ. ʇʦʜʘʥʘ ʜʦʙʽʨʢʘ ʨʽʟʥʦʧʣʘʥʦʚʠʭ ʟʘʜʘʯ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚʯʠʪʝʣʝʤ ʷʢ ʥʘ ʫʨʦʮʽ, ʪʘʢ ʽ ʚ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ.  
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʟʘʜʘʯ, ʧʨʠʢʣʘʜʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʯʘʥʥʷ, 

ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʠʢʣʘʜʥʘ ʟʘʜʘʯʘ, ʛʫʤʘʥʽʪʘʨʥʠʡ ʧʨʦʬʽʣʴ. 

 

 

ʂʨʠʚʦʢʦʥʴ ʆʣʴʛʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ɸʧʦʩʪʦʣʽʚʩʴʢʦʾ  ɿʐ ˉ1 ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ʌʆʈʄʋɺɸʅʅʗ ɺ ʋʏʅɯɺ ʋʄɯʅʔ ʄɸʊɽʄɸʊʀʏʅʆɻʆ 

ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʀ ɺʀɺʏɽʅʅɯ ʊɽʄʀ çʆɹôɭʄʀ 

ʄʅʆɻʆɻʈɸʅʅʀʂɯɺè 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ, ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʞʠʪʪʷ ʟʽ 

ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ. ʈʦʟʛʣʷʥʝʤʦ ʜʦʙʽʨʢʫ 

ʘʚʪʦʨʩʴʢʠʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʷʢʘ ʩʪʚʦʨʝʥʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʫʨʦʢʘʭ 

ʛʝʦʤʝʪʨʽʾ ʚ 11 ʢʣʘʩʽ ʟ ʪʝʤʠ çʆʙôʻʤʠ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚè. 

ɿʘʜʘʯʘ 1. ʂʣʘʩʥʽ ʧʨʠʤʽʱʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʽ ʪʘʢ, ʱʦʙ ʥʘ 

ʢʦʞʥʦʛʦ ʫʯʥʷ ʧʨʠʧʘʜʘʣʦ ʥʝ ʤʝʥʰʝ 6 ʤ
3
 ʧʦʚʽʪʨʷ. ʏʠ ʤʦʞʥʘ ʫ ʢʣʘʩʽ, ʱʦ ʤʘʻ 

ʬʦʨʤʫ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ ʟ ʚʠʤʽʨʘʤʠ 8,3 x 6,25 x 3,6 ʤ, ʨʦʟʤʽʩʪʠʪʠ 

30 ʫʯʥʽʚ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ? 

ʈʦʟʚôʷʟʘʥʥʷ:  

ʂʽʤʥʘʪʘ ʤʘʻ ʬʦʨʤʫ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ, ʪʦʤʫ ʾʾ ʦʙôʻʤ V = ʘĿbĿc. 

V = 8,3Ŀ6,25Ŀ3,6 = 186,75(ʤį ). ʆʙôʻʤ ʧʦʚʽʪʨʷ ʚ ʢʽʤʥʘʪʽ ʪʘʢʦʞ ʜʦʨʽʚʥʶʻ 186,75 

ʤį. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʜʥʦʛʦ ʫʯʥʷ ʧʨʠʧʘʜʝ ʦʙôʻʤ: V = 186,75 : 30 = 6,225 (ʤį). 

ʆʪʞʝ, ʩʘʥʽʪʘʨʥʽ ʚʠʤʦʛʠ ʥʝ ʙʫʜʝ ʧʦʨʫʰʝʥʦ. 

ɿʘʜʘʯʘ 2. ʄʝʥʽ ʢʫʧʠʣʠ ʘʢʚʘʨʽʫʤ ʫ ʬʦʨʤʽ ʢʫʙʘ, ʷʢʠʡ ʚʤʽʱʫʻ 64 ʣ ʚʦʜʠ. ʗ 

ʥʘʧʦʚʥʠʚ ʘʢʚʘʨʽʫʤ ʚʦʜʦʶ, ʥʝ ʜʦʣʠʚʰʠ 5 ʩʤ ʜʦ ʚʝʨʭʥʴʦʛʦ ʢʨʘʶ. ʗʢʫ ʥʘʡʙʽʣʴʰʫ 

ʢʽʣʴʢʽʩʪʴ ʨʠʙʦʢ ʷ ʤʦʞʫ ʟʘʧʫʩʪʠʪʠ, ʷʢʱʦ ʜʣʷ 4 ʨʠʙʦʢ ʧʦʪʨʽʙʥʦ 10 ʣ ʚʦʜʠ? 

ʈʦʟʚôʷʟʘʥʥʷ:   

64 ʣ = 64 ʜʤ
3
, ʪʦʤʫ ʨʝʙʨʦ ʢʫʙʘ ʜʦʨʽʚʥʶʻ 4 ʜʤ = 40 ʩʤ. ɺʠʩʦʪʘ ʚʦʜʠ  

40 ʩʤ ï 5 ʩʤ = 35 ʩʤ, V = 40 ʩʤ * 40 ʩʤ * 35 ʩʤ = 56000 ʩʤ
3
 = 56 ʜʤ

3
 = 56 ʣ. 56 : 

10 * 4 = 22 (ʨʠʙʢʠ). ɺʽʜʧʦʚʽʜʴ: 22 ʨʠʙʢʠ. 
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ɸʨʭʽʪʝʢʪʦʨʦʚʽ, ʱʦʙ ʩʧʦʨʫʜʠʪʠ ʙʫʜʠʥʦʢ, ʽ ʚʩʽʤ ʥʘʤ, ʱʦʙ ʟʜʽʡʩʥʠʪʠ ʨʝʤʦʥʪ 

ʦʩʝʣʽ, ʧʦʪʨʽʙʥʦ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ. 

ɿʘʜʘʯʘ 3. ɿʥʘʡʜʽʪʴ ʦʙôʻʤ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʨʧʫʩʫ. 

 

ɺʽʜʧʦʚʽʜʴ: 8 812 ʤ
3
 

ɿʘʜʘʯʘ 4. ʌʝʨʤʝʨ-ʘʛʨʦʥʦʤ ʇʝʪʨʦ ʇʨʘʮʴʦʚʠʪʠʡ ʧʨʠʜʙʘʚ ʪʝʧʣʠʮʶ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʨʘʥʥʽʭ ʦʚʦʯʽʚ. ʑʦʙ ʧʨʘʚʠʣʴʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʩʠʩʪʝʤʫ ʦʙʽʛʨʽʚʫ,  

 

ʡʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʦʙôʻʤ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʤ
3
. ɺʽʥ ʧʨʦʩʠʪʴ ʜʦʧʦʤʦʛʠ.  

ɺʽʜʧʦʚʽʜʴ: 170,856 ʤ
3
 

ʃʽʪʝʨʘʪʫʨʘ 
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ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʫ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ: ʤʝʪʦʜʦʣʦʛʽʷ, ʪʝʦʨʽʷ, 

ʜʦʩʚʽʜ, ʧʨʦʙʣʝʤʠ: ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ. ɺʠʧ. 26. ʂʠʾʚ-ɺʽʥʥʠʮʷ, 2010. ʉ. 39ï44 

 

ɸʥʦʪʘʮʽʷ. ʇʦʢʘʟʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʛʝʦʤʝʪʨʽʾ ʚ 11 ʢʣʘʩʽ. ʇʦʜʘʥʘ ʜʦʙʽʨʢʘ ʘʚʪʦʨʩʴʢʠʭ ʟʘʜʘʯ ʟ ʪʝʤʠ çʆʙôʻʤʠ 

ʤʥʦʛʦʛʨʘʥʥʠʢʽʚè. 

 ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʟʘʜʘʯ, ʧʨʠʢʣʘʜʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʯʘʥʥʷ, 

ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʘʢʪʠʯʥʘ ʟʘʜʘʯʘ. 

 

 

ʄʠʮʠʢ ʃʶʙʦʚ ʄʠʢʦʣʘʾʚʥʘ 

ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʅʝʢʨʘʩʦʚʩʴʢʦʾ ɿʆʐ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ɺʽʥʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ 

ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ʌʆʈʄʋɺɸʅʅʗ ɺʄɯʅʔ ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ ɺ 

ʋʏʅɯɺ ʆʉʅʆɺʅʆɰ ʐʂʆʃʀ ʋ ʇʈʆʎɽʉɯ ʅɸɺʏɸʅʅʗ ɻɽʆʄɽʊʈɯɰ 

 

ɺʩʪʫʧ. ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʰʢʽʣʴʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʻ ʬʦʨʤʫʚʘʥʥʷ ʚ 

ʫʯʥʽʚ ʩʠʩʪʝʤʠ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʷʢʘ ʙ ʚʠʷʚʠʣʘʩʷ ʜʽʻʚʦʶ ʪʘ ʢʦʨʠʩʥʦʶ ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. ʆʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʪʘʢʦʾ 

ʩʠʩʪʝʤʠ ʻ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ.  
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ʄʝʪʘ ʩʪʘʪʪʽ: ʈʦʟʛʣʷʥʫʪʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʪʘ ʟʘʩʦʙʠ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʫʯʥʽʚ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʛʝʦʤʝʪʨʽʾ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʥʘʙʫʪʪʷ ʫʯʥʷʤʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ 

ʚʤʽʥʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʡʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʻ 

ʙʫʪʠ ʥʘʩʢʨʽʟʥʠʤ. ʌʽʣʽʤʦʥʦʚʘ ʄ.ʆ. [4] ʨʦʟʛʣʷʜʘʻ ʪʘʢʽ ʝʪʘʧʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ: 

1) ʧʨʦʧʝʜʝʚʪʠʯʥʠʡ ʝʪʘʧ (5 ï 6 ʢʣʘʩʠ), ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ 

ʫʷʚʣʝʥʴ ʧʨʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʾʾ ʚʠʜʠ, ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ; ʫʤʽʥʥʷ ʙʫʜʫʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʦ ʟʘʜʘʯʽ ʘʙʦ ʩʢʣʘʜʘʪʠ ʟʘʜʘʯʫ ʟʘ ʜʘʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʶ 

ʤʦʜʝʣʣʶ; 

2) ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ (7 ï 8 ʢʣʘʩʠ), ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʧʦʥʷʪʪʷ 

ʧʨʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʾʾ ʚʠʜʠ, ʝʪʘʧʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ; ʫʤʽʥʥʷ 

ʙʫʜʫʚʘʪʠ ʘʙʦ ʜʦʙʠʨʘʪʠ ʜʦʮʽʣʴʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʦ ʟʘʜʘʯʽ; 

3) ʦʩʥʦʚʥʠʡ ʝʪʘʧ (9 ʢʣʘʩ), ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʟʥʘʥʴ ʧʨʦ 

ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʾʾ ʚʠʜʠ, ʝʪʘʧʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ; ʬʦʨʤʫʚʘʥʥʷ 

ʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʪʘ ʜʦʩʣʽʜʞʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. 

ʇʨʦʧʝʜʝʚʪʠʯʥʠʡ ʝʪʘʧ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʐʢʽʣʴʥʘ 

ʛʝʦʤʝʪʨʠʯʥʘ ʦʩʚʽʪʘ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʧʝʜʝʚʪʠʢʫ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ ʚ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ 5ï6 ʢʣʘʩʘʭ [1]. ʉʘʤʝ ʫ ʮʝʡ ʧʝʨʽʦʜ ʚ ʫʯʥʽʚ 

ʬʦʨʤʫʶʪʴʩʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʩʥʦʚʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ ʪʘ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ, ʫʤʽʥʥʷ 

ʚʠʢʦʥʫʚʘʪʠ ʥʘʡʧʨʦʩʪʽʰʽ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʧʦʙʫʜʦʚʠ, ʨʦʟʚ'ʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʥʘ 

ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʚʝʣʠʯʠʥ (ʜʦʚʞʠʥ ʚʽʜʨʽʟʢʽʚ, ʛʨʘʜʫʩʥʠʭ ʤʽʨ 

ʢʫʪʽʚ, ʧʣʦʱ ʬʽʛʫʨ, ʦʙ'ʻʤʽʚ ʪʽʣ). ʊʦʤʫ ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ, ʛʨʘʬʽʯʥʽ ʫʤʽʥʥʷ ʽ 

ʥʘʚʠʯʢʠ, ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʮʴʦʤʫ ʩʪʫʧʝʥʽ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ, ʤʘʶʪʴ ʩʪʘʪʠ ʤʽʮʥʠʤ 

ʧʽʜˇʨʫʥʪʷʤ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʚ ʥʘʩʪʫʧʥʠʭ ʢʣʘʩʘʭ.  

ʐʢʦʣʷʨʽ 5ï6 ʢʣʘʩʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ 

ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʤʦʜʝʣʝʡ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʟʥʘʢʦ-ʩʠʤʚʦʣʴʥʠʭ (ʯʠʩʣʦʚʠʡ ʽ 

ʙʫʢʚʝʥʥʠʡ ʚʠʨʘʟ, ʨʽʚʥʷʥʥʷ) ʽ ʟʘʢʽʥʯʫʶʯʠ ʦʙʨʘʟʥʠʤʠ (ʩʭʝʤʠ, ʪʘʙʣʠʮʽ, ʤʘʣʶʥʢʠ, 
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ʨʠʩʫʥʢʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʪʘ ʪʽʣ, ʜʽʘʛʨʘʤʠ) [2]. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʛʝʦʤʝʪʨʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʪʦ ʧʨʦʮʝʩ ʡʦʛʦ ʚʠʢʣʘʜʘʥʥʷ ʤʘʻ ʩʧʝʮʠʬʽʯʥʽ ʨʠʩʠ:  

1. ɿʤʽʩʪ ʢʫʨʩʫ ʽ ʤʝʪʦʜʠ ʡʦʛʦ ʚʠʢʣʘʜʘʥʥʷ ʤʘʶʪʴ ʦʧʠʨʘʪʠʩʷ ʥʘ ʞʠʪʪʻʚʠʡ 

ʜʦʩʚʽʜ ʽ ʧʦʧʝʨʝʜʥʽ ʟʥʘʥʥʷ ʰʢʦʣʷʨʽʚ, ʧʨʠʯʦʤʫ ʦʩʥʦʚʦʶ ʢʫʨʩʫ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʦʩʪʽ (ʤʦʜʝʣʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ, 

ʢʦʤʧôʶʪʝʨʥʽ ʧʨʝʟʝʥʪʘʮʽʾ ʪʦʱʦ). ʊʦʤʫ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ 

ʬʽʛʫʨʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʫʯʥʷʤ ʟʥʘʡʪʠ ʫ ʢʣʘʩʽ ʽ ʧʦʟʘ ʥʠʤ ʧʨʝʜʤʝʪʠ, ʤʦʜʝʣʷʤʠ ʷʢʠʭ 

ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ, ʚʢʘʟʘʪʠ ʚʠʧʘʜʢʠ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ 

ʧʦʙʫʜʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʧʨʷʤʽ (ʫ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ ʙʫʜʽʚʝʣʴ, ʜʦʨʽʛ, ʥʘʩʘʜʞʝʥʥʽ 

ʜʝʨʝʚ ʽ ʪ.ʜ.), ʟʥʘʡʪʠ ʧʝʨʠʤʝʪʨ ʧʨʷʤʦʢʫʪʥʠʢʘ (ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʜʦʚʞʠʥʠ ʦʛʦʨʦʞʽ, 

ʨʦʟʤʽʨʽʚ ʧʨʠʰʢʽʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʬʫʪʙʦʣʴʥʦʛʦ ʧʦʣʷ ʽ ʪ.ʜ.) ʪʦʱʦ.  

2. ʉʠʩʪʝʤʘ ʚʧʨʘʚ ʤʘʻ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʘ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʥʘ ʨʦʟʚʠʪʦʢ 

ʧʨʦʩʪʦʨʦʚʦʾ ʫʷʚʠ ʪʘ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ ï ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ 

ʥʘʚʠʯʦʢ ʚʠʢʦʥʘʥʥʷ ʥʘʡʧʨʦʩʪʽʰʠʭ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

3. ʉʠʩʪʝʤʘ ʚʧʨʘʚ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, 

ʟʘʚʜʘʥʴ ʥʘ ʨʦʟʚʠʪʦʢ ʫʤʽʥʥʷ ʙʘʯʠʪʠ ʚ ʥʘʚʢʦʣʠʰʥʽʡ ʜʽʡʩʥʦʩʪʽ ʛʝʦʤʝʪʨʠʯʥʽ 

ʬʽʛʫʨʠ, ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ñʥʘ ʦʢʦò. 

ɼʦʪʨʠʤʘʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʚʠʤʦʛ ʟʘʙʝʟʧʝʯʠʪʴ ʮʽʣʽʩʥʽʩʪʴ ʽ ʥʝʧʝʨʝʨʚʥʽʩʪʴ 

ʚʠʚʯʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ ʚ ʦʩʥʦʚʥʽʡ ʪʘ ʩʪʘʨʰʽʡ ʰʢʦʣʘʭ. 

ʇʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɻʝʦʤʝʪʨʠʯʥʽ 

ʬʽʛʫʨʠ ʪʘ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ï ʪʨʘʜʠʮʽʡʥʦ ʦʜʥʘ ʟ ʧʨʦʚʽʜʥʠʭ ʟʤʽʩʪʦʚʠʭ ʣʽʥʽʡ 

ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ, ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʚʯʝʥʥʷ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ 7ï9 

ʢʣʘʩʘʭ. ʉʧʦʯʘʪʢʫ ʫʟʘʛʘʣʴʥʶʶʪʴʩʷ ʥʘʦʯʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʘʡʧʨʦʩʪʽʰʽ ʬʽʛʫʨʠ, 

ʚʚʦʜʷʪʴʩʷ ʧʝʨʚʽʩʥʽ ʧʦʥʷʪʪʷ, ʬʦʨʤʫʣʶʶʪʴʩʷ ʘʢʩʽʦʤʠ, ʧʦʪʽʤ ʚʠʚʯʘʶʪʴʩʷ ʦʟʥʘʢʠ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʬʽʛʫʨ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʪʝʤ ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ ʻ ñʏʦʪʠʨʠʢʫʪʥʠʢʠò, ʤʝʪʦʜʠʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʷʢʦʾ ʟ ʪʦʯʢʠ ʟʦʨʫ ʥʘʚʯʘʥʥʷ ʰʢʦʣʷʨʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʤʠ ʽ ʨʦʟʛʣʷʥʝʤʦ ʜʘʣʽ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ ʰʢʦʣʷʨʘʤ ʜʦʮʽʣʴʥʦ ʜʘʪʠ 

ʦʟʥʘʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʪʦʙʪʦ: ñʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï ʮʝ ʦʧʠʩ 
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ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ, ʧʨʦʮʝʩʫ ʯʠ ʜʝʷʢʦʾ ʩʠʪʫʘʮʽʾ ʤʦʚʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʧʦʥʷʪʴ, ʬʦʨʤʫʣ, ʨʽʚʥʷʥʴ, ʚʽʜʥʦʰʝʥʴ ʪʦʱʦò [3].  

ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ: 

ɿʘʜʘʯʘ. ɿʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ ʨʦʟʤʽʨʦʤ 30ʤĬ50ʤ ʥʝʦʙʭʽʜʥʦ ʦʙʥʝʩʪʠ 

ʤʝʪʘʣʝʚʠʤ ʧʘʨʢʘʥʦʤ, ʟʘʣʠʰʠʚʰʠ 4 ʤ ʥʘ ʚʦʨʦʪʘ ʪʘ ʭʚʽʨʪʢʫ. ʉʢʽʣʴʢʠ ʩʝʢʮʽʡ 

ʧʘʨʢʘʥʫ ʧʦʪʨʽʙʥʦ ʧʨʠʜʙʘʪʠ, ʷʢʱʦ ʾʾ ʜʦʚʞʠʥʘ 2,5 ʤ? 

ɯ. ʇʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʌʦʨʤʫ ʷʢʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʽʛʫʨʠ ʤʘʻ 

ʟʝʤʝʣʴʥʘ ʜʽʣʷʥʢʘ?  - ʆʩʢʽʣʴʢʠ ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ ʚʢʘʟʘʥʦ ʜʚʘ ʚʠʤʽʨʠ ʜʽʣʷʥʢʠ, ʪʦ ʮʝ 

ʧʨʷʤʦʢʫʪʥʠʢ. 

ʑʦ ʩʣʽʜ ʟʥʘʡʪʠ, ʱʦʙ ʜʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪʘʥʥʷ ʟʘʜʘʯʽ? - ʑʦʙ ʟʥʘʡʪʠ 

ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʣʝʚʠʭ ʩʝʢʮʽʡ ʧʘʨʢʘʥʫ, ʥʝʦʙʭʽʜʥʦ ʩʧʦʯʘʪʢʫ ʦʙʯʠʩʣʠʪʠ ʜʦʚʞʠʥʫ 

ʩʘʤʦʛ ʧʘʨʢʘʥʫ. 

ʗʢ ʮʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ? - ɼʣʷ ʮʴʦʛʦ ʚʘʨʪʦ ʟʥʘʡʪʠ ʧʝʨʠʤʝʪʨ ʜʽʣʷʥʢʠ, ʪʦʙʪʦ 

ʧʝʨʠʤʝʪʨ ʧʨʷʤʦʢʫʪʥʠʢʘ: σπυπϽς 

ɿʥʘʶʯʠ ʪʝʧʝʨ ʜʦʚʞʠʥʫ ʧʘʨʢʘʥʫ, ʷʢ ʟʥʘʡʪʠ ʢʽʣʴʢʽʩʪʴ ʡʦʛʦ ʩʝʢʮʽʡ? - ʑʦʙ 

ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʟʘʧʠʪʘʥʥʷ ʟʘʜʘʯʽ, ʩʣʽʜ ʦʙʯʠʩʣʠʪʠ ʜʦʚʞʠʥʫ ʧʘʨʢʘʥʫ ʙʝʟ ʚʦʨʽʪ ʪʘ 

ʭʚʽʨʪʢʠ ʽ ʦʪʨʠʤʘʥʝ ʯʠʩʣʦ ʧʦʜʽʣʠʪʠ ʥʘ ʜʦʚʞʠʥʫ ʦʜʥʽʻʾ ʩʝʢʮʽʾ, ʪʦʙʪʦ σπ

υπϽς τȡςȟυ 

ʆʪʞʝ, ʚʠʨʘʟ σπυπϽς τȡςȟυ ʻ ʟʥʘʢʦ-ʩʠʤʚʦʣʴʥʦʶ ʤʦʜʝʣʣʶ ʟʘʜʘʯʽ. 

ɯɯ. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʚ ʤʝʞʘʭ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʆʙʯʠʩʣʠʚʰʠ 

ʟʥʘʯʝʥʥʷ ʯʠʩʣʦʚʦʛʦ ʚʠʨʘʟʫ, ʦʪʨʠʤʫʻʤʦ:σπυπϽς τȡςȟυ

ψπϽς τȡςȟυ ρυφȡςȟυ φςȟτ 

ɯɯɯ. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʦʪʨʠʤʘʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʆʩʢʽʣʴʢʠ ʧʨʠʜʙʘʪʠ 62,4 ʩʝʢʮʽʡ 

ʤʝʪʘʣʝʚʦʛʦ ʧʘʨʢʘʥʫ ʥʝʤʦʞʣʠʚʦ, ʪʦ ʦʢʨʫʛʣʶʻʤʦ ʨʝʟʫʣʴʪʘʪ ʟ ʥʘʜʣʠʰʢʦʤ ʽ 

ʦʪʨʠʤʫʻʤʦ 63 ʩʝʢʮʽʾ.  

ʆʪʞʝ, ʧʦ ʟʘʢʽʥʯʝʥʥʶ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ ʫ 7ï8 ʢʣʘʩʘʭ ʤʦʞʥʘ 

ʦʯʽʢʫʚʘʪʠ, ʱʦ ʚ ʫʯʥʽʚ ʙʫʜʫʪʴ ʩʬʦʨʤʦʚʘʥʽ ʨʦʟʰʠʨʝʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʧʣʘʥʽʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ ʷʢ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ; ʥʘʚʠʯʢʠ ʧʦʙʫʜʦʚʠ ʢʽʣʴʢʦʭ ʚʠʜʽʚ 
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ʦʙʨʘʟʥʠʭ ʤʦʜʝʣʝʡ: ʩʭʝʤ, ʪʘʙʣʠʮʴ, ʤʘʣʶʥʢʽʚ, ʟʦʙʨʘʞʝʥʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʪʘ 

ʾʭ ʢʦʤʙʽʥʘʮʽʡ; ʨʦʟʰʠʨʝʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʜʝʣʽ; ʥʘʚʠʯʢʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ ʽ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ. 

ʆʩʥʦʚʥʠʡ ʝʪʘʧ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʆʩʦʙʣʠʚʽ ʧʨʦʙʣʝʤʠ 

ʫ ʰʢʦʣʷʨʽʚ 9-ʦʛʦ ʢʣʘʩʫ ʚʠʢʣʠʢʘʻ ʨʦʟʫʤʽʥʥʷ ʧʦʥʷʪʪʷ çʚʝʢʪʦʨè. ʇʝʨʰ ʟʘ ʚʩʝ ʩʣʽʜ 

ʥʘʛʦʣʦʩʠʪʠ ʰʢʦʣʷʨʘʤ, ʱʦ ʚʝʢʪʦʨ ï ʮʝ ʤʘʪʝʤʘʪʠʯʥʘ ʘʙʩʪʨʘʢʮʽʷ ʦʙôʻʢʪʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʽ ʥʘʧʨʷʤʦʤ, ʪʦʙʪʦ ʾʭ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. ʇʽʩʣʷ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʥʘʚʠʯʢʠ ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʟ ʚʝʢʪʦʨʘʤʠ ʧʦʪʨʽʙʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʰʢʦʣʷʨʘʤ ʢʽʣʴʢʘ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʷʢ ʧʨʘʚʠʣʦ, ʚʦʥʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ 

ʟ ʬʽʟʠʢʦʶ. 

1. ɻʨʫʧʘ ʪʫʨʠʩʪʽʚ ʚʠʨʽʰʠʣʘ ʧʨʦʛʫʣʷʪʠʩʷ ʚʟʜʦʚʞ ʨʽʯʢʠ. ʉʧʦʯʘʪʢʫ ʚʦʥʠ 

ʧʨʦʡʰʣʠ ʥʘ ʧʽʚʜʝʥʴ 300 ʤ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʝʨʝʪʥʫʣʠ ʤʽʩʪ, ʚʠʨʫʰʠʣʠ ʚʟʜʦʚʞ 

ʨʽʯʢʠ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʧʦʜʦʣʘʣʠ ʱʝ 200 ʤ. ʗʢʝ ʧʝʨʝʤʽʱʝʥʥʷ 

ʟʜʽʡʩʥʠʣʠ ʪʫʨʠʩʪʠ? ʗʢʠʡ ʰʣʷʭ ʚʦʥʠ ʧʦʜʦʣʘʣʠ? 

2. ʇʽʜ ʷʢʠʤ ʢʫʪʦʤ ʧʦʪʨʽʙʥʦ ʥʘʧʨʘʚʠʪʠ ʯʦʚʝʥ ʜʦ ʙʝʨʝʛʘ, ʱʦʙ ʧʝʨʝʙʨʘʪʠʩʷ ʥʘ 

ʜʨʫʛʠʡ ʙʝʨʝʛ ʨʽʯʢʠ ʥʘʡʢʦʨʦʪʰʠʤ ʰʣʷʭʦʤ, ʢʦʣʠ ʚʽʜʦʤʦ, ʱʦ ʚʣʘʩʥʘ ʰʚʠʜʢʽʩʪʴ 

ʯʦʚʥʘ 25 ʤ/ʭʚ, ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ 10 ʤ/ʭʚ, ʘ ʰʠʨʠʥʘ ʨʽʯʢʠ 250 ʤ? ʗʢ ʜʦʚʛʦ 

ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʧʝʨʝʧʨʘʚʘ? 

3. ɺʝʣʦʩʠʧʝʜʠʩʪ ʨʫʭʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 15 ʢʤ/ʛʦʜ ʫ ʧʽʚʥʽʯʥʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʽ ʡʦʤʫ ʟʜʘʻʪʴʩʷ, ʱʦ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʡ ʚʽʪʝʨ ʟʽ ʰʚʠʜʢʽʩʪʶ 9 ʢʤ/ʛʦʜ ʥʘʧʨʘʚʣʝʥʠʡ 

ʜʦ ʥʴʦʛʦ ʧʽʜ ʢʫʪʦʤ 15Ü. ɿʥʘʡʪʠ ʩʧʨʘʚʞʥʽʡ ʥʘʧʨʷʤ ʚʽʪʨʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʝʢʪʦʨʽʚ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ 

ʥʘʚʠʯʦʢ ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ, ʚʩʪʘʥʦʚʣʝʥʥʶ ʤʽʞʧʨʝʜʤʝʪʥʠʭ 

ʟʚôʷʟʢʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ [4].  

ʆʪʞʝ, ʧʦ ʟʘʢʽʥʯʝʥʥʶ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ ʫ 9 ʢʣʘʩʽ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ, 

ʱʦ ʚ ʫʯʥʽʚ ʙʫʜʫʪʴ ʩʬʦʨʤʦʚʘʥʽ ʧʦʥʷʪʪʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʾʾ ʚʠʜʽʚ, ʝʪʘʧʽʚ ʧʦʙʫʜʦʚʠ, ʥʘʚʠʯʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʪʘ 

ʨʦʟʨʦʙʢʠ ʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʽʚ. 
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ɺʠʩʥʦʚʢʠ. ʌʦʨʤʫʚʘʥʥʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʤʘʻ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʚʠʚʯʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʪʝʤ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ 

ʦʙʦʚËʷʟʢʦʚʦ ʙʫʪʠ ʟʘʜʽʷʥʠʤ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʦʥʷʪʴ, ʜʦʚʝʜʝʥʥʽ ʪʝʦʨʝʤ, 

ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯ ʟ ʛʝʦʤʝʪʨʽʾ. ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʢʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ, ʷʢʽ ʙ ʜʣʷ ʤʦʣʦʜʰʠʭ ʧʽʜʣʽʪʢʽʚ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽ 

ʧʽʜʪʨʠʤʢʫ ʽʥʪʝʨʝʩʫ ʜʦ ʧʨʝʜʤʝʪʫ; ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ï ʥʘ 

ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ; ʜʣʷ ʩʪʘʨʰʠʭ ʧʽʜʣʽʪʢʽʚ ï ʥʘ ʥʘʫʢʦʚʽ ʟʘʩʘʜʠ 

ʧʨʝʜʤʝʪʫ. 
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ʄʝʣʴʥʠʯʫʢ ɺʽʢʪʦʨʽʷ ʄʠʢʦʣʘʾʚʥʘ 

ɺʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʂɿ çʌʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʘ ʛʽʤʥʘʟʽʷ ˉ17 ɺʄʈè 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʉɽʈɺɯʉʋ GOOGLE FORMS ʅɸ ʋʈʆʂɸʍ 

ʄɸʊɽʄɸʊʀʂʀ ʇɯɼ ʏɸʉ ʈʆɿɺôʗɿʋɺɸʅʅʗ ɿɸɼɸʏ ʄɽʊʆɼʆʄ 

ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ "ʇʨʦ ʦʩʚʽʪʫ" ʚʠʟʥʘʯʝʥʦ ʥʘʧʨʷʤʠ 

ʨʦʟʚʠʪʢʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘʮʽʾ, ʚʠʭʦʚʘʥʥʷ ʪʚʦʨʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ 

ʙʨʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʨʦʟʙʫʜʦʚʽ ʫʢʨʘʾʥʩʴʢʦʾ ʜʝʨʞʘʚʠ [5]. ɿʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʤʘʻ ʰʢʽʣʴʥʠʡ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʣʘ ʧʦʪʨʝʙʘ ʦʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ ʟ 

ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʾ ʜʽʡʩʥʦʩʪʽ ï ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʋ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʧʨʽʦʨʠʪʝʪʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʮʽʣʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʰʢʦʣʽ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʫʤʽʥʴ ʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ 

ʥʘʡʧʨʦʩʪʽʰʠʭ ʨʝʘʣʴʥʠʭ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʰʢʽʣʴʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ 

ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʨʽʚʥʝʚʦʾ ʽ ʧʨʦʬʽʣʴʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʧʨʦʙʣʝʤʘ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʦʪʨʝʙʫʻ ˇʨʫʥʪʦʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ [4]. 

ɿʘʟʥʘʯʝʥʽʡ ʧʨʦʙʣʝʤʽ ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ ʧʨʘʮʴ ʚʽʜʦʤʠʭ ʫʯʝʥʠʭ-ʤʘʪʝʤʘʪʠʢʽʚ 

ʽ ʤʝʪʦʜʠʩʪʽʚ: ʄ. ɯʛʥʘʪʝʥʢʘ, ʃ. ʉʦʢʦʣʝʥʢʦ, 3. ʉʣʻʧʢʘʥʴ, ʉ. ɺʘʨʜʘʥʷʥʘ, 

ɻ. ɻʣʝʡʟʝʨʘ, ɻ. ɼʦʨʦʬʝʝʚʘ, ʅ. ʊʝʨʝʰʠʥʘ, ɻ. ɹʝʚʟ, ʃ. ʃʫʢôʷʥʦʚʘ ʪʘ ʽʥ. 

ʅʝʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠʜʽʣʝʥʦ ʧʨʦʙʣʝʤʽ 

ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʟʦʢʨʝʤʘ ʧʝʨʝʬʦʨʤʫʣʶʚʘʥʥʷ 

ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʟ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʪʽʻʾ ʛʘʣʫʟʽ, ʜʝ ʚʦʥʘ ʚʠʥʠʢʣʘ, ʤʦʚʦʶ 

ʤʘʪʝʤʘʪʠʢʠ.  
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ʄʝʪʘ ʜʘʥʦ ʾʩʪʘʪʪ:̔ ʧʦʢʘʟʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʫ Google 

Forms ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʘʥʦʛʦ ʩʝʨʚʽʩʫ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ï ʧʦʪʫʞʥʠʡ 

ʤʝʪʦʜ ʧʽʟʥʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʩʚʽʪʫ. ɺʽʥ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʷʢ ʟʘʩʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʯʠ 

ʷʚʠʱ ʽ ʧʦʣʷʛʘʻ ʫ ʟʜʽʡʩʥʝʥʥʽ ʧʝʚʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʝʪʘʧʽʚ. ɽʪʘʧʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʩʫʪʪʶ ʚ ʫʩʽʭ ʜʦʩʣʽʜʥʠʢʽʚ ʩʭʦʞʽ ʡ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʚʠʩʚʽʪʣʝʥʽ ʚ 

ʥʘʫʢʦʚʽʡ ʪʘ ʥʘʚʯʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ. ɼʣʷ ʧʨʠʢʣʘʜʫ, ɺ. ʆ. ʐʚʝʮʴ ʚʠʜʽʣʷʻ ʪʘʢʽ 

ʝʪʘʧʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʫ ʰʢʦʣʽ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ [3]: 

1. ʉʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ï ʧʝʨʝʢʣʘʜ ʟʘʜʘʯʽ ʟ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ 

ʪʽʻʾ ʛʘʣʫʟʽ, ʜʝ ʚʦʥʘ ʚʠʥʠʢʣʘ, ʤʦʚʦʶ ʤʘʪʝʤʘʪʠʢʠ. 

2. ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ï ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʦʪʨʠʤʘʥʦʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ. 

3. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʨʦʟʚôʷʟʢʽʚ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʪʦʙʪʦ ʧʝʨʝʢʣʘʜ 

ʨʦʟʚ'ʷʟʢʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ ʟ ʤʦʚʠ ʤʘʪʝʤʘʪʠʢʠ ʤʦʚʦʶ ʪʽʻʾ ʛʘʣʫʟʽ, ʜʝ ʚʦʥʘ 

ʚʠʥʠʢʣʘ. 

ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʜʣʷ ʫʯʥʽʚ ʻ ʧʝʨʰʠʡ ʝʪʘʧ. ʆʩʥʦʚʥʘ ʩʢʣʘʜʥʽʩʪʴ ʜʣʷ ʫʯʥʽʚ 

ʫ ʧʨʦʮʝʩʽ ʤʘʪʝʤʘʪʠʟʘʮʽʾ ʪʝʢʩʪʫ ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʫ ʧʨʘʚʠʣʴʥʦʤʫ ʜʦʙʦʨʽ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʷʢʦʶ ʤʦʞʝ ʙʫʪʠ ʨʽʚʥʷʥʥʷ, ʥʝʨʽʚʥʦʩʪʽ ʘʙʦ ʾʭ ʩʠʩʪʝʤʠ, 

ʬʫʥʢʮʽʾ ʪʦʱʦ. 

ʌʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʧʦʪʨʽʙʥʦ ʨʦʟʧʦʯʠʥʘʪʠ ʱʝ ʚ 5-6 ʢʣʘʩʘʭ, ʘ ʫ 7 ʢʣʘʩʽ ï 

ʚʜʦʩʢʦʥʘʣʠʪʠ ʦʪʨʠʤʘʥʽ ʚʤʽʥʥʷ [1]. ʋ 5-6 ʢʣʘʩʘʭ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʻ ʚʠʢʦʥʘʥʥʷ ʧʦʩʣʽʜʦʚʥʠʭ ʜʽʡ. ʊʦʜʽ ʷʢ, ʧʽʩʣʷ ʟʘʩʚʦʻʥʥʷ ʫ 6 

ʢʣʘʩʽ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ ʦʜʥʽʻʶ ʟʤʽʥʥʦʶ, 

ʫʯʥʷʤ ʧʦʪʨʽʙʥʦ ʟʘʩʚʦʾʪʠ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ 

ʨʦʟʛʣʷʥʫʪʠ ʥʠʟʢʫ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ ʨʘʮʽʦʥʘʣʴʥʽʰʝ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʚʥʷʥʴ. 
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ʌʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʥʘ ʪʘʢʠʭ ʫʨʦʢʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ. ɿʦʢʨʝʤʘ, 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʧʽʜʩʫʤʢʽʚ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟʘ 

ʜʦʧʦʛʦʤʦʶ ʨʽʚʥʷʥʴè ʚʯʠʪʝʣʴ ʤʦʞʝ ʩʢʦʨʠʩʪʘʪʠʩʷ ʪʝʩʪʦʚʦʶ ʬʦʨʤʦʶ ʨʦʙʦʪʠ. 

ʉʪʚʦʨʝʥʥʷ ʪʝʩʪʽʚ ʫ Google Farms ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʨʘʟʫ ʥʘ ʫʨʦʮʽ ʟʨʦʙʠʪʠ ʘʥʘʣʽʟ 

ʚʢʘʟʘʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʫʯʥʽʚ ʪʘ ʧʦʧʝʨʝʜʠʪʠ ʤʦʞʣʠʚʽ ʧʦʜʘʣʴʰʽ ʧʦʤʠʣʢʠ. ɺʯʠʪʝʣʴ 

ʤʦʞʝ ʚʽʜʢʨʠʪʠ ʪʘʙʣʠʮʶ ʚʽʜʧʦʚʽʜʝʡ ʫʯʥʽʚ ʪʘ ʦʜʨʘʟʫ ʧʨʦʛʦʚʦʨʠʪʠ ʤʦʞʣʠʚʽ 

ʩʧʦʩʦʙʠ ʨʦʟʚôʷʟʘʥʥʷ ʪʘ ʥʝʪʦʯʥʦʩʪʽ. ʆʩʢʽʣʴʢʠ ʥʘʡʙʽʣʴʰʝ ʪʨʫʜʥʦʱʽʚ ʚʠʥʠʢʘʻ ʥʘ 

ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟʘʜʘʯʽ, ʪʦ ʜʦʮʽʣʴʥʦ ʪʝʩʪʠ ʧʽʜʙʠʨʘʪʠ ʪʘʢʽ, 

ʱʦʙ ʫʯʥʽʚ ʚʢʘʟʫʚʘʣʠ ʨʽʚʥʷʥʥʷ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʩʢʣʘʩʪʠ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʫʨʦʮʽ ʙʫʜʝ ʨʦʟʚôʷʟʘʥʘ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʘʜʘʯ. ɼʣʷ ʘʢʪʠʚʽʟʘʮʽʾ 

ʫʚʘʛʠ ʫʯʥʽʚ ʜʦʮʽʣʴʥʦ ʧʽʜʙʠʨʘʪʠ ʟʘʜʘʯʽ, ʷʢʽ ʩʪʦʩʫʚʘʣʠʩʷ ʙ ʾʭ ʦʩʦʙʠʩʪʦ, ʪʦʙʪʦ 

ʚʯʠʪʝʣʶ ʚʘʨʪʦ ʧʝʨʝʬʦʨʤʫʣʶʚʘʪʠ ʫʤʦʚʫ ʟʘʜʘʯʽ ʧʽʜ ʦʢʨʝʤʦ ʚʟʷʪʠʡ ʢʣʘʩ ʪʘ ʫʯʥʽʚ. 

ʊʘʢʠʡ ʧʨʠʡʦʤ ʤʦʪʠʚʫʻ ʫʯʥʽʚ ʰʫʢʘʪʠ ʰʣʷʭʠ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʽʟ 

ʙʽʣʴʰʠʤ ʽʥʪʝʨʝʩʦʤ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘ ʫʨʦʮʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʛʘʜʞʝʪʠ 

ʫʯʥʽʚ. ɼʽʪʠ ʤʦʞʫʪʴ ʚʽʜʢʨʠʪʠ ʟʘʚʜʘʥʥʷ ʥʘ ʩʤʘʨʪʬʦʥʘʭ, ʟʨʦʙʠʪʠ ʥʝʦʙʭʽʜʥʽ ʟʘʧʠʩʠ 

ʫ ʟʦʰʠʪʘʭ ʪʘ ʚʢʘʟʘʪʠ ʣʠʰʝ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ. ɯ ʚʯʠʪʝʣʴ ʦʜʨʘʟʫ ʥʘ ʫʨʦʮʽ ʤʦʞʝ 

ʦʮʽʥʠʪʠ ʩʪʘʨʘʥʥʷ ʫʯʥʽʚ. 

ɼʣʷ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʪʝʩʪʫ ʜʦʮʽʣʴʥʦ ʩʪʚʦʨʠʪʠ QR-ʢʦʜ ʟʘ ʜʦʧʦʤʦʛʦʶ 

çʛʝʥʝʨʘʪʦʨʘ QR-ʢʦʜʽʚè, ʷʢʽ ʻ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʚ ɯʥʪʝʨʥʝʪʽ ʪʘ ʧʦʢʘʟʘʪʠ ʡʦʛʦ ʥʘ 

ʤʫʣʴʪʠʤʝʜʽʡʥʽʡ ʜʦʰʮʽ ʋʯʥʽ ʨʦʟʧʦʯʠʥʘʶʪʴ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʧʨʦʩʢʘʥʫʚʘʚʰʠ 

ʜʘʥʠʡ ʢʦʜ. 

ʆʜʠʥ ʽʟ ʚʘʨʽʘʥʪʽʚ ʪʘʢʦʛʦ ʪʝʩʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘ ʧʦʩʠʣʘʥʥʷʤ 

https://goo.gl/forms/SQ6QtHwW1yphk92b2 ʘʙʦ ʟʘ QR-ʢʦʜʦʤ (ʨʠʩ. 1). 

ʊʘʢʘ ʬʦʨʤʘ ʨʦʙʦʪʠ ʥʘ ʫʨʦʮʽ ʥʝ ʻ ʜʦʩʢʦʥʘʣʦʶ. ʇʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʦʛʦ 

ʫʨʦʢʫ ʚʘʨʪʦ ʚʨʘʭʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʫʯʥʽʚ ʱʦʜʦ ʨʦʙʦʪʠ ʟ ʛʘʜʞʝʪʘʤʠ. ʅʘ ʪʘʢʠʡ 

ʚʠʧʘʜʦʢ ʚʘʨʪʦ ʤʘʪʠ ʢʽʣʴʢʘ ʜʨʫʢʦʚʘʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʪʝʩʪʫ. ʊʘʢʦʞ ʩʣʽʜ 

ʧʝʨʝʚʽʨʠʪʠ ʯʠ ʻ ʤʦʞʣʠʚʦʩʪʽ ʟʘʙʝʟʧʝʯʠʪʠ ʫʯʥʽʚ (ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ) ʜʦʩʪʫʧʦʤ ʜʦ  

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. 
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ʈʠʩ. 1. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ɺʠʩʥʦʚʢʠ. ɺ ʥʘʰ ʯʘʩ ʚʽʜʙʫʚʘʻʪʴʩʷ "ʤʘʪʝʤʘʪʠʟʘʮʽʷ" ʫʩʽʭ ʩʬʝʨ ʞʠʪʪʷ, ʥʘʚʽʪʴ 

ʪʘʢʠʭ, ʷʢʽ ʚʚʘʞʘʣʠʩʴ ʥʝʤʘʪʝʤʘʪʠʯʥʠʤʠ. ɸ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ 

ʝʢʦʥʦʤʽʢʦʶ, ʪʝʭʥʽʢʦʶ, ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʽʥʰʽ, ʧʦʪʨʝʙʫʶʪʴ ʚʽʜ 

ʤʦʣʦʜʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ ʧʦʛʣʠʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʉʘʤʝ ʪʦʤʫ 

ʟôʷʚʠʣʘʩʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ ʟ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʅʘʚʝʜʝʥʽ ʟʘʜʘʯʽ ʜʦʧʦʤʘʛʘʶʪʴ ʟʘʩʚʦʾʪʠ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʪʘ ʜʦʧʦʤʦʞʫʪʴ ʚʯʠʪʝʣʶ ʦʮʽʥʠʪʠ ʷʢʘ ʢʽʣʴʢʽʩʪʴ ʜʽʪʝʡ ʟʘʩʚʦʾʣʘ ʧʨʦʡʜʝʥʠʡ 

ʤʘʪʝʨʽʘʣ. ɺʢʣʶʯʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʧʨʠʷʪʠʤʝ 

ʨʦʟʚʠʪʢʫ ʫ ʰʢʦʣʷʨʽʚ ʧʨʠʡʦʤʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ, ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʤʦʪʥʦʩʪʽ ʫʯʥʽʚ ʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʩʚʦ̒ʾ  ʧʨʘʮʽ. ʌʦʨʤʘ ʨʦʙʦʪʠ ʥʘ ʫʨʦʮʽ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʩʪʘʪʪʽ, ʘʢʪʠʚʽʟʫʻ ʫʚʘʛʫ ʫʯʥʽʚ 

ʪʘ ʩʧʨʠʷʻ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʧʨʝʜʤʝʪʦʤ. ʇʨʦʪʝ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʦʥʘ ʤʘʻ ʽ ʥʠʟʢʫ 

ʩʚʦʾʭ ʧʨʦʙʣʝʤ ʪʘ ʥʝʜʦʣʽʢʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʪʝʩʪ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʷʢ 

ʜʦʜʘʪʢʦʚʝ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ ʘʙʦ ʥʘ ʝʪʘʧʽ ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ ʫʯʥʽʚ ʟ 

ʧʦʜʘʣʴʰʠʤ ʢʦʤʝʥʪʫʚʘʥʥʷʤ. 
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ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://www.narodnaosvita.kiev.ua/?page_id=1179. 

5. ɿʘʢʦʥ ʋʢʨʘʾʥʠ "ʇʨʦ ʦʩʚʽʪʫ" [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2017. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: http://zakon.rada.gov.ua/laws/show/2145-19. 

 

ɸʥʦʪʘʮʽʷ ʋ ʩʪʘʪʪʽ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ Google 

Forms ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʨʦʟʫʤʽʥʥʷ ʫʯʥʽʚ ʟ ʜʝʷʢʦʾ ʪʝʤʠ. ʈʦʟʢʨʠʪʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʚ ʞʠʪʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, Google Forms, QR- ʢʦʜʠ, 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ.  

https://www.narodnaosvita.kiev.ua/?page_id=1179


105 

 

ʅʘʢʦʥʝʯʥʘ ʃʶʜʤʠʣʘ ʁʦʩʠʧʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ ʩʪʘʨʰʠʡ, ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ 

ɼʫʙʠʢ ɸʣʴʙʽʥʘ ɯʛʦʨʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʤʘʛʽʩʪʨʘʪʫʨʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ) 

 

ʉʀʉʊɽʄɸ ɺʇʈɸɺ ɼʃʗ ʌʆʈʄʋɺɸʅʅʗ ʄɸʊɽʄɸʊʀʏʅʆɰ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋʏʅɯɺ ʋ ʇʈʆʎɽʉɯ ɺʀɺʏɽʅʅʗ ʊʆʊʆɾʅɯʍ 

ʇɽʈɽʊɺʆʈɽʅʔ ʊʈʀɻʆʅʆʄɽʊʈʀʏʅʀʍ ɺʀʈɸɿɯɺ 

 

ʋ ʢʦʥʮʝʧʮʽʾ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ñʂʦʤʧʝʪʝʥʪʥʽʩʪʴ ï 

ʜʠʥʘʤʽʯʥʘ ʢʦʤʙʽʥʘʮʽʷ ʟʥʘʥʴ, ʩʧʦʩʦʙʽʚ ʤʠʩʣʝʥʥʷ, ʧʦʛʣʷʜʽʚ, ʮʽʥʥʦʩʪʝʡ, ʥʘʚʠʯʦʢ, 

ʫʤʽʥʴ, ʽʥʰʠʭ ʦʩʦʙʠʩʪʠʭ ʷʢʦʩʪʝʡ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠ ʫʩʧʽʰʥʦ 

ʧʨʦʚʘʜʠʪʠ ʧʨʦʬʝʩʽʡʥʫ ʪʘ/ʘʙʦ ʧʦʜʘʣʴʰʫ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴò. ʊʦʤʫ ʦʜʥʽʻʶ ʽʟ 

ʩʢʣʘʜʦʚʠʭ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʥʘʚʠʯʢʠ ʪʘ ʫʤʽʥʥʷ. ʆʩʥʦʚʥʠʤ 

ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʥʘʚʠʯʦʢ ʽ ʚʤʽʥʴ ʻ ʚʧʨʘʚʠ. ʇʽʜ ʧʦʥʷʪʪʷʤ "ʚʧʨʘʚʠ" 

ʨʦʟʫʤʽʶʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʙʘʛʘʪʦʨʘʟʦʚʝ ʧʦʚʪʦʨʝʥʥʷ ʫʯʥʷʤʠ ʧʝʚʥʠʭ ʜʽʡ ʪʘ 

ʦʧʝʨʘʮʽʡ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʽ ʚʤʽʥʴ. 

ʌʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʚʠʨʘʟʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʽʜʽʙʨʘʥʦʾ ʩʠʩʪʝʤʠ ʚʧʨʘʚ. ʊʦʤʫ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʥʝ ʦʜʥʦʨʘʟʦʚʦ 

ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ, ʷʢʽ ʚʧʨʘʚʠ ʦʙʨʘʪʠ, ʱʦʙ ʷʢʥʘʡʢʨʘʱʝ ʩʬʦʨʤʫʚʘʪʠ ʚʤʽʥʥʷ ʥʘ 

ʧʨʘʢʪʠʮʽ ʽ ʷʢʥʘʡʛʣʠʙʰʝ ʟʘʢʨʽʧʠʪʠ ʚʠʚʯʝʥʠʡ ʤʘʪʝʨʽʘʣ. 

ɼʦʩʪʘʪʥʴʦ ʚʘʞʣʠʚʠʤ ʧʨʠ ʚʠʙʦʨʽ ʚʧʨʘʚ ʚʯʠʪʝʣʝʤ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʫʨʦʮʽ 

ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʽ ʪʨʠʛʦʥʦʤʝʪʨʽʾ, ʻ ʧʨʦʜʫʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʚʜʘʥʴ, ʾʭʥʴʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʪʽʻʾ ʤʝʪʦʜʠʢʠ, ʷʢʘ ʙʫʜʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʧʦʜʘʥʥʷ ʪʘ  

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʚʧʨʘʚʠ, ʦʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʬʦʨʤʣʝʥʥʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʪʘ ʽʥʰʝ. ɺʠʤʦʛʠ ʜʦ ʧʽʜʙʦʨʫ ʩʠʩʪʝʤʠ ʚʧʨʘʚ ʩʪʦʩʫʶʪʴʩʷ ʽ ʪʝʤʠ 

ʪʦʪʦʞʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʚʠʨʘʟʽʚ.  
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ʄʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ: ʚʽʜʽʙʨʘʪʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʩʠʩʪʝʤʫ ʚʧʨʘʚ ʥʘ ʪʦʪʦʞʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʚʠʨʘʟʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾ 

ʦʜʥʦʛʦ ʘʨʛʫʤʝʥʪʫ. 

ʎʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʚʧʨʘʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʘʚʠʣʴʥʠʤ ʧʝʜʘʛʦʛʽʯʥʠʤ 

ʢʝʨʫʚʘʥʥʷʤ. ʉʪʠʭʽʡʥʝ, ʥʝʢʝʨʦʚʘʥʝ ʧʦʚʪʦʨʝʥʥʷ ʜʽʡ ʤʦʞʝ ʥʝ ʧʨʠʚʝʩʪʠ ʜʦ ʾʭ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ.  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʟ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʦʢʨʝʤʠʪʠ ʦʩʥʦʚʥʽ 

ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʚʧʨʘʚ:  

V ʘʜʝʢʚʘʪʥʽʩʪʴ ʟʤʽʩʪʫ (ʪʠʧʦʚʽʩʪʴ ʚʧʨʘʚ ʩʠʩʪʝʤʠ ʜʦ ʪʝʤʠ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʧʨʘʚ ʧʨʦʛʨʘʤʥʦʤʫ ʤʘʪʝʨʽʘʣʫ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʧʠʪʘʥʴ, ʦʨʽʻʥʪʘʮʽʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʬʫʥʢʮʽʡ),  

V ʧʦʚʥʦʪʘ (ʻ ʚʧʨʘʚʠ ʥʘ ʚʩʽ ʧʦʥʷʪʪʷ ʽ ʬʘʢʪʠ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʠʩʪʝʤʦʶ ʨʝʘʣʽʟʘʮʽʡ ʷʢ ʟʘʛʘʣʴʥʠʭ, ʪʘʢ ʽ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ); 

ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ ï ʧʝʨʰʘ ʚʧʨʘʚʘ ʩʠʩʪʝʤʠ ʻ ʝʣʝʤʝʥʪʘʨʥʦʶ, ʘ 

ʢʦʞʥʘ ʥʘʩʪʫʧʥʘ, ʩʢʣʘʜʥʽʰʘ ʟʘ ʧʦʧʝʨʝʜʥʶ; ʜʦʩʪʫʧʥʽʩʪʴ ï ʢʦʞʥʘ ʚʧʨʘʚʘ 

ʩʠʩʪʝʤʠ ʤʘʻ ʙʫʪʠ ʧʦʩʠʣʴʥʘ ʫʯʥʝʚʽ ʚ ʮʽʣʷʭ ʟʙʝʨʝʞʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʾʾ 

ʨʦʟʚôʷʟʘʥʥʷ; 

V ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ï ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʟʥʠʞʝʥʥʷ ʽʥʪʝʨʝʩʫ, ʫʚʘʛʠ ʽ 

ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ, ʚ ʩʠʩʪʝʤʫ ʤʘʶʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʚʧʨʘʚʠ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦ 

ʬʦʨʤʽ, ʟʤʽʩʪʫ ʽ ʩʧʦʩʦʙʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ [2].  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʨʘʚʠʣ ʽ ʚʠʤʦʛ ʱʦʜʦ ʩʠʩʪʝʤʠ ʚʧʨʘʚ ʤʠ 

ʧʨʦʧʦʥʫʻʤʦ ʪʘʢʫ ʜʦʙʽʨʢʫ ʟʘʚʜʘʥʴ ʟ ʪʝʤʠ: çʆʩʥʦʚʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʩʘʤʦʛʦ ʘʨʛʫʤʝʥʪʫè. ʅʘʡʧʝʨʰʝ 

ʟʥʘʡʦʤʩʪʚʦ ʟ ʮʠʤʠ ʬʦʨʤʫʣʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 8 ʢʣʘʩʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ: 

çʈʦʟʚôʷʟʫʚʘʥʥʷ ʪʨʠʢʫʪʥʠʢʽʚè, ʪʦʤʫ ʯʘʩʪʢʦʚʦ ʫʯʥʽ ʟ ʥʠʤʠ ʟʥʘʡʦʤʽ. ɼʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʤʽʮʥʠʭ ʟʥʘʥʴ ʽ ʚʤʽʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʬʦʨʤʫʣʠ ʧʨʠ ʪʦʪʦʞʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʥʷʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʚʠʨʘʟʽʚ ʧʨʦʧʦʥʫʻʤʦ ʪʘʢʫ ʩʠʩʪʝʤʫ ʚʧʨʘʚ: 

ɺʧʨʘʚʘ 1. ɿʘʤʽʩʪʴ ʟʽʨʦʯʢʠ ʚʩʪʘʚʪʝ ʚʽʜʧʦʚʽʜʥʠʡ ʚʠʨʘʟ: 

1) ίὭὲ ᶻ ρȠ                                  ς ὸὫ
ᶻ
Ƞ     
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3) ὸὫϽὧὸὫρȠ                              τᶻ ; 

υ ρ ᶻ ;                                       6) zὧὸὫ Ȣ 

ɼʘʥʘ ʚʧʨʘʚʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʫʩʥʠʭ ʚʧʨʘʚ ʽ ʩʧʨʠʷʻ ʛʘʨʥʦʤʫ ʟʘʩʚʦʻʥʥʶ 

ʬʦʨʤʫʣ,  ʱʦ ʚʠʨʘʞʘʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ 

ʦʜʥʦʛʦ ʘʨʛʫʤʝʥʪʫ. 

ɺʧʨʘʚʘ 2. ʏʠ ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʨʽʚʥʦʩʪʽ: 

1) ίὭὲȟὧέί
Ѝ
Ƞ 

2) ὸὫτ, ὧὸὫπȟςυȠ 

3) ὧέί
Ѝ
ȟ ὧὸὫ ςȟυȢ 

ʈʦʟʚôʷʟʘʥʥʷ.  

1) ʇʝʨʝʚʽʨʠʤʦ ʚʠʢʦʥʘʥʥʷ ʪʦʪʦʞʥʦʩʪʽ ίὭὲ ὧέί ρȡ 

ς

σ

Ѝυ

σ

τ

ω

υ

ω

ω

ω
ρȢ 

ʆʪʞʝ, ʜʘʥʽ ʨʽʚʥʦʩʪʽ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ. 

     2) ʇʝʨʝʚʽʨʠʤʦ ʚʠʢʦʥʘʥʥʷ ʪʦʪʦʞʥʦʩʪʽ: ὸὫϽὧὸὫρȡ τϽπȟςυ ρȢ 

    3) ɿ ʪʦʪʦʞʥʦʩʪʽ ὧὸὫ  ʤʘʻʤʦ ίὭὲ Ȣ  

ʊʦʜʽ ίὭὲ
Ѝ
ȡςȟυȢ

Ѝ
ȡ
Ѝ

Ѝ

Ѝ
Ȣ 

ʇʝʨʝʚʽʨʠʤʦ ʚʠʢʦʥʘʥʥʷ ʪʦʪʦʞʥʦʩʪʽ ίὭὲ ὧέί ρȡ 

Ѝς

σ

Ѝυ

σ

ς

ω

υ

ω

χ

ω
ρȢ 

ɺʘʞʣʠʚʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʚʧʨʘʚʠ ʫʯʥʷʤʠ ʚʠʤʘʛʘʪʠ ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʩʚʦʶ 

ʜʫʤʢʫ ʱʦʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʘʥʦʾ ʚʧʨʘʚʠ. ʆʩʢʽʣʴʢʠ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ 

ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ ʥʘʡʣʝʛʰʠʭ ʟʘʚʜʘʥʴ, ʪʦ ʧʦʧʝʨʝʜʥʷ ʚʧʨʘʚʘ ʜʘʻ ʟʤʦʛʫ 

ʧʦʙʘʯʠʪʠ ʭʽʜ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʨʤʫʣ ʥʘ ʥʝʩʢʣʘʜʥʠʭ ʧʨʠʢʣʘʜʘʭ. 

ɺʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʚʧʨʘʚʠ ʜʦʟʚʦʣʷʻ ʧʦʙʘʯʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʨʽʟʥʠʤʠ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʦʜʥʦʛʦ ʘʨʛʫʤʝʥʪʫ. 

ɺʧʨʘʚʘ 3. ʉʧʨʦʩʪʠʪʠ ʚʠʨʘʟ: 1) ίὭὲὸ ὧέίὸ ὸὫὸ; 2) ;  
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σ ὸὫ• ίὭὲ•Ƞ  4) ;  5) ὧέί ρ ὧέί ρȠ  

6)
( ) ( )aaaa ctgtg +++ 1sin1cos 22

, ʷʢʱʦ 
2

3p
ap << .  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʚʜʘʥʴ ʪʘʢʦʛʦ ʚʠʜʫ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʦʨʤʫʣʠ, ʘ ʡ ʧʨʠʛʘʜʘʪʠ ʘʣʛʝʙʨʘʾʯʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʨʤʫʣʠ ʩʢʦʨʦʯʝʥʦʛʦ ʤʥʦʞʝʥʥʷ. 

ɺʧʨʘʚʘ 4. 1)ʆʙʯʠʩʣʠʪʠ asin  ʽ actg , ʷʢʱʦ 
13

5
cos -=a ,    .

2
pa

p
<<   

2)ʆʙʯʠʩʣʠʪʠ xsin , xcos , tgx, ʷʢʱʦ 
4

3
-=ctgx , p

p
<<x

2
. 

ʅʘ ʧʨʘʢʪʠʮʽ ʯʘʩʪʦ ʧʦʪʨʽʙʥʦ ʜʦʚʦʜʠʪʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʪʦʪʦʞʥʦʩʪʽ. ʊʘʢʽ 

ʜʦʚʝʜʝʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʥʘʥʥʷʤ ʪʦʪʦʞʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤʫʣ. ɺʽʜʧʦʚʽʜʥʦ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʚʧʨʘʚʠ ʥʘ ʜʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʢʣʶʯʘʪʠ ʚ ʩʠʩʪʝʤʫ ʚʧʨʘʚ: 

ɺʧʨʘʚʘ 5. ɼʦʚʝʜʽʪʴ ʪʦʪʦʞʥʽʩʪʴ:  

ίὭὲ
ρ

ίὭὲ
ὧέί

ρ

ὧέί
ὸὫ ὧὸὫ χȢ 

ʇʨʠ ʜʦʚʝʜʝʥʥʽ ʪʦʪʦʞʥʦʩʪʝʡ ʧʦʪʨʽʙʥʦ ʧʦʩʪʫʧʦʚʦ ʚʠʢʦʥʫʚʘʪʠ ʢʦʞʥʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʚʠʨʘʟʽʚ, ʢʦʤʝʥʪʫʚʘʪʠ ʟʚʽʜʢʠ ʩʘʤʝ ʤʠ 

ʦʪʨʠʤʫʻʤʦ ʪʘʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʥʘ ʷʢʽ ʬʦʨʤʫʣʠ ʦʧʠʨʘʻʤʦʩʷ. 

ɺʧʨʘʚʠ ʥʘ ʩʧʨʦʱʝʥʥʷ ʪʘʢʦʛʦ ʪʠʧʫ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʪʽʣʴʢʠ 

ʧʦʚʪʦʨʶʚʘʪʠ ʨʘʥʽʰʝ ʚʠʚʯʝʥʠʡ ʤʘʪʝʨʽʘʣ ʩʪʦʩʦʚʥʦ ʚʠʢʦʥʘʥʥʷ ʪʦʪʦʞʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ, ʘ ʽ  ʩʬʦʨʤʫʚʘʪʠ ʷʢʽʩʥʽ ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ ʦʧʝʨʫʚʘʪʠ ʚʽʜʥʦʩʥʦ 

ʩʢʣʘʜʥʠʤʠ ʽ ʛʨʦʤʽʟʜʢʠʤʠ ʚʠʨʘʟʘʤʠ.  

ɺʠʩʥʦʚʢʠ. ʇʨʘʚʠʣʴʥʦ ʦʙʨʘʥʘ ʩʠʩʪʝʤʘ ʚʧʨʘʚ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʤʽʥʴ ʽ 

ʥʘʚʠʯʦʢ ʫʯʥʽʚ ʚʠʢʦʥʫʚʘʪʠ ʪʦʪʦʞʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʚʠʨʘʟʽʚ ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ. ʅʘ ʢʦʞʥʦʤʫ ʟ ʝʪʘʧʽʚ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ 

ʤʘʶʪʴ ʤʽʩʮʝ ʧʝʚʥʠʡ ʚʠʜ ʚʧʨʘʚ, ʧʨʠʯʦʤʫ ʢʨʘʱʠʤ ʚʘʨʽʘʥʪʦʤ ʙʫʜʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʧʦʯʘʪʢʫ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʠʭ ʚʧʨʘʚ, ʧʦʪʽʤ ʩʢʣʘʜʥʽʰʠʭ. 
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ʚʤʽʥʴ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʚʠʨʘʟʽʚ. 

 

 

ʏʫʢʘʨʫʢ ɯʥʥʘ ʖʨʽʾʚʥʘ 
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ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʤʘʛʽʩʪʨʘʪʫʨʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ) 

 

ɿɸʉʆɹʀ ʌʆʈʄʋɺɸʅʅʗ ʉʆʎɯɸʃʔʅʆ-ʎɯʅʅɯʉʅʀʍ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ ʋʏʅɯɺ ʇʈʀ ɺʀɺʏɽʅɯ 

ʇɽʈʇɽʅɼʀʂʋʃʗʈʅʆʉʊɯ ʋ ʇʈʆʉʊʆʈɯ 

 

ɺʩʪʫʧ. ɺ ʫʤʦʚʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʨʝʬʦʨʤʠ ʚʘʞʣʠʚʦ ʧʝʨʝʜʙʘʯʠʪʠ 

ʰʣʷʭʠ, ʟʘ ʷʢʠʤʠ ʧʨʦʭʦʜʠʪʠʤʝ ʨʦʟʚʠʪʦʢ ʛʨʦʤʘʜʷʥʩʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʣʶʜʠʥʠ. ʅʘʨʘʟʽ ʚʦʥʠ ʧʨʦʧʠʩʘʥʽ ʫ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʦʩʚʽʪʠ ʚ 

ʋʢʨʘʾʥʽ [6]. ʅʘʡʙʽʣʴʰ ʫʩʧʽʰʥʠʤʠ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʚ ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ 

ʙʫʜʫʪʴ ʬʘʭʽʚʮʽ, ʷʢʽ ʚʤʽʶʪʴ ʥʘʚʯʘʪʠʩʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ, ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ ʪʘ 

ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ [1]. ʊʦʤʫ ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ 
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ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʩʴʦʛʦʜʥʽ ʻ ʚʘʞʣʠʚʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ, ʟʦʢʨʝʤʘ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ, ʦʩʢʽʣʴʢʠ ʩʦʮʽʘʣʴʥʘ ʽ ʛʨʦʤʘʜʷʥʩʴʢʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʬʦʨʤʫʶʪʴ ʚ ʫʯʥʽʚ ʫʤʽʥʥʷ: ʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ, ʩʣʫʭʘʪʠ 

ʽ ʯʫʪʠ ʽʥʰʠʭ, ʦʮʽʥʶʚʘʪʠ ʘʨʛʫʤʝʥʪʠ ʪʘ ʟʤʽʥʶʚʘʪʠ ʜʫʤʢʫ ʥʘ ʦʩʥʦʚʽ ʜʦʢʘʟʽʚ; 

ʩʪʘʚʣʝʥʥʷ: ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʧʽʣʴʥʫ ʩʧʨʘʚʫ; ʪʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʪʘʢʠʤʠ 

ʥʘʚʯʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ: ʟʘʚʜʘʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʟʤʽʩʪʫ [3]. 

ʄʝʪʘ ʩʪʘʪʪʽ. ɼʦʩʣʽʜʠʪʠ ʟʘʩʦʙʠ ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽ ʛʨʦʤʘʜʷʥʩʴʢʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʥʘ ʫʨʦʢʘʭ ʩʪʝʨʝʦʤʝʪʨʽʾ ʚ ʩʪʘʨʰʽʡ ʰʢʦʣʽ ʧʨʠ ʚʠʚʯʝʥʽ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʫ ʧʨʦʩʪʦʨʽ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʠʧʫʩʢʥʠʢ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ ʮʝ 

ʦʩʦʙʠʩʪʽʩʪʴ ʷʢʘ ʫʩʝʙʽʯʥʦ ʨʦʟʚʠʥʝʥʘ, ʟʜʘʪʥʘ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʧʘʪʨʽʦʪ ʟ 

ʘʢʪʠʚʥʦʶ ʧʦʟʠʮʽʻʶ [1]. ɿʛʽʜʥʦ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ, ʚʠʦʢʨʝʤʣʶʻʪʴʩʷ ʥʘʩʢʨʽʟʥʘ 

ʣʽʥʽʷ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ çɻʨʦʤʘʜʷʥʩʴʢʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴè, ʷʢʘ ʻ 

ʟʘʩʦʙʦʤ ʽʥʪʝʛʨʘʮʽʾ ʢʣʶʯʦʚʠʭ ʽ ʟʘʛʘʣʴʥʦʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʎʷ 

ʥʘʩʢʨʽʟʥʘ ʣʽʥʽʷ ʦʩʚʦʶʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʯʝʨʝʟ ʢʦʣʝʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ 

(ʜʦʩʣʽʜʥʠʮʴʢʽ ʨʦʙʦʪʠ, ʨʦʙʦʪʠ ʚ ʛʨʫʧʽ, ʧʨʦʝʢʪʠ ʪʦʱʦ), ʷʢʘ ʧʦʻʜʥʫʻ ʤʘʪʝʤʘʪʠʢʫ ʟ 

ʽʥʰʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʽ ʨʦʟʚʠʚʘʻ ʚ ʫʯʥʽʚ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʩʧʽʚʧʨʘʮʽ [3]. 

ɻʝʦʤʝʪʨʠʯʥʠʡ ʟʤʽʩʪ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʩʪʘʨʰʦʾ ʰʢʦʣʠ ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʷʢ ʤʘʪʝʤʘʪʠʯʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʪʘʢ ʽ ʬʦʨʤʫʚʘʪʠ 

ʩʦʮʽʘʣʴʥʦ-ʮʽʥʥʽʩʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ [2]. ʅʘ ʜʫʤʢʫ ɺ. ɻ. ɹʝʚʟ, ʟʤʽʩʪ ʟʘʜʘʯ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ 

ʩʢʣʘʜʘʪʠʩʴ ʽʟ ʪʘʢʠʭ ʛʘʣʫʟʝʡ: ʧʨʘʚʘ ʽ ʦʙʦʚô̫ ʟʢʠ ʣʶʜʠʥʠ, ʧʨʘʚʘ ʜʠʪʠʥʠ; ʨʦʣʴ 

ʟʘʢʦʥʽʚ ʫ ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ; ʜʝʤʦʢʨʘʪʠʯʥʽ ʪʘ ʥʘʮʽʦʥʘʣʴʥʽ ʮʽʥʥʦʩʪʽ; ʨʦʣʴ ɿʄɯ ʫ 

ʩʫʩʧʽʣʴʥʦʤʫ ʞʠʪʪʽ; ʫʯʘʩʪʴ ʛʨʦʤʘʜʷʥ ʫ ʞʠʪʪʽ ʛʨʦʤʘʜʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘ; ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʩʫʩʧʽʣʴʥʦ ʟʥʘʯʠʤʠʭ ʜʽʡ ʽ ʚʯʠʥʢʽʚ; ʩʧʽʚʧʨʘʮʷ ʪʘ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ; 

ʧʦʚʘʛʘ ʜʦ ʜʝʨʞʘʚʥʠʭ ʩʠʤʚʦʣʽʚ, ʽʩʪʦʨʽʾ, ʢʫʣʴʪʫʨʠ; ʝʢʦʥʦʤʽʯʥʽ ʯʠʥʥʠʢʠ ʨʦʟʚʠʪʢʫ 

ʩʫʩʧʽʣʴʩʪʚʘ; ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʟʦʢʨʝʤʘ ʽʩʪʦʨʠʯʥʠʭ ʽ ʧʦʣʽʪʠʢʦ-

ʧʨʘʚʦʚʠʭ [1]. ɼʣʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽ 

ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘ ʫʨʦʮʽ ʛʝʦʤʝʪʨʽʾ ʚ 10 ʢʣʘʩʽ ʜʣʷ ʢʦʣʝʢʪʠʚʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʥʘ ʫʨʦʮʽ, ʘ ʩʘʤʝ ʨʦʙʦʪʠ ʫ ʛʨʫʧʘʭ, ʧʨʦʧʦʥʫʻʤʦ ʥʘʩʪʫʧʥʫ ʜʦʙʽʨʢʫ 
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ʟʘʜʘʯ. ʇʽʜ ʯʘʩ ʪʘʢʦʾ ʨʦʙʦʪʠ ʬʘʢʪʠʯʥʦ ʚʩʽ ʫʯʥʽ ʟʘʣʫʯʝʥʽ ʜʦ ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ. ʋ 

ʮʽʡ ʜʦʙʽʨʮʽ ʟʘʜʘʯʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʤʽʩʪʫ çʥʝʦʙʭʽʜʥʽʩʪʴ ʩʫʩʧʽʣʴʥʦ ʟʥʘʯʠʤʠʭ ʜʽʡ ʽ 

ʚʯʠʥʢʽʚè, çʩʧʽʚʧʨʘʮʷ ʪʘ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠè. 

1. ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʽʩʪʴ ʩʪʽʥʠ ʧʝʨʝʚʽʨʷʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʢʘ (ʰʥʫʨ ʟ 

ʪʷʛʘʨʮʝʤ). ʗʢʱʦ ʚʽʥ ʱʽʣʴʥʦ ʧʨʠʣʷʛʘʻ ʜʦ ʾʾ ʧʦʚʝʨʭʥʽ, ʚʚʘʞʘʶʪʴ, ʱʦ 

ʚʝʨʪʠʢʘʣʴʥʽʩʪʴ ʚʠʪʨʠʤʘʥʦ. ʏʠ ʧʨʘʚʠʣʴʥʦ ʮʝ? ʅʘ ʯʦʤʫ ˇʨʫʥʪʫʻʪʴʩʷ ʪʘʢʠʡ ʩʧʦʩʽʙ 

ʧʝʨʝʚʽʨʢʠ? 

2. ʋ ʙʫʜʠʥʢʫ ʢʫʙʽʯʥʦʾ ʬʦʨʤʠ, ʜʦʚʞʠʥʘ ʨʝʙʨʘ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ a, ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʝʙʨʦʤ ʽ ʜʽʘʛʦʥʘʣʣʶ 

ʙʽʯʥʦʾ ʩʪʽʥʠ, ʷʢʱʦ ʨʝʙʨʦ ʽ ʩʪʽʥʘ ʥʝ ʤʘʶʪʴ ʩʧʽʣʴʥʦʾ ʪʦʯʢʠ. 

3. ʗʢ ʥʘʤʽʪʠʪʠ ʣʽʥʽʾ, ʧʦ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʚʽʜʧʠʣʷʪʠ ʯʘʩʪʠʥʫ ʙʘʣʢʠ, ʱʦʙ 

ʧʣʦʱʠʥʘ ʨʦʟʨʽʟʫ ʙʫʣʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ ʨʝʙʨʘ ʮʽʻʾ ʙʘʣʢʠ? 

4. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʟʚʠʯʘʡʥʦʾ ʧʨʠʢʨʘʩʠ, ʧʦʪʨʽʙʥʦ ʧʽʜʽʙʨʘʪʠ ʢʘʤʽʥʴ, 

ʷʢʠʡ ʙʫʜʝ ʧʦʤʽʱʝʥʦ ʫ ʢʘʨʢʘʩ ʪʨʠʢʫʪʥʦʾ ʧʽʨʘʤʽʜʠ, ʙʽʯʥʽ ʨʝʙʨʘ ʷʢʦʾ ʧʦʧʘʨʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʡ ʜʦʨʽʚʥʶʶʪʴ a, b, c, ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʦʙôʻʤ ʮʽʻʾ 

ʧʽʨʘʤʽʜʠ. 

5. ʑʦʙ ʧʝʨʝʚʽʨʠʪʠ ʚʝʨʪʠʢʘʣʴʥʽʩʪʴ ʩʪʦʚʧʘ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʝʜʫʪʴ ʟ 

ʜʚʦʭ ʧʫʥʢʪʽʚ, ʷʢʽ ʥʝ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ ʟ ʦʩʥʦʚʦʶ ʩʪʦʚʧʘ. ʆʙˇʨʫʥʪʫʚʘʪʠ 

ʪʘʢʠʡ ʩʧʦʩʽʙ ʧʝʨʝʚʽʨʢʠ. 

6. ʂʚʘʜʨʘʪʥʫ ʩʪʘʣʴʥʫ ʧʣʘʪʬʦʨʤʫ ʪʦʚʱʠʥʦʶ 5 ʤ ʽ ʧʣʦʱʝʶ 4 ʤ
2
 

ʧʽʜʚʽʰʝʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘ ʯʦʪʠʨʴʦʭ ʪʨʦʩʘʭ. ɼʦʚʞʠʥʘ ʢʦʞʥʦʛʦ ʪʨʦʩʘ 2 ʤ. 

ʆʙʯʠʩʣʠʪʠ ʢʫʪʠ ʥʘʭʠʣʫ ʪʨʦʩʽʚ ʜʦ ʧʣʘʪʬʦʨʤʠ. ʏʠ ʚʤʽʩʪʠʪʴʩʷ ʥʘ ʮʶ ʧʣʘʪʬʦʨʤʫ 

ʮʠʣʽʥʜʨʠʯʥʠʡ ʙʘʢ, ʚʠʩʦʪʘ ʷʢʦʛʦ 0,9 ʤ, ʘ ʜʽʘʤʝʪʨ ʦʩʥʦʚʠ 0,6 ʤ? 

7. ɼʦʚʝʜʽʪʴ, ʱʦ ʢʦʣʠ ʚʩʽ ʙʽʯʥʽ ʨʝʙʨʘ ʧʽʨʘʤʽʜʠ ʫʪʚʦʨʶʶʪʴ ʽʟ ʧʣʦʱʠʥʦʶ 

ʦʩʥʦʚʠ ʨʽʚʥʽ ʢʫʪʠ, ʪʦ ʦʩʥʦʚʦʶ ʧʽʨʘʤʽʜʠ ʻ ʤʥʦʛʦʢʫʪʥʠʢ, ʥʘʚʢʦʣʦ ʷʢʦʛʦ ʤʦʞʥʘ 

ʦʧʠʩʘʪʠ ʢʦʣʦ, ʽ ʚʝʨʰʠʥʘ ʧʽʨʘʤʽʜʠ ʧʨʦʝʢʪʫʻʪʴʩʷ ʚ ʮʝʥʪʨ ʮʴʦʛʦ ʢʦʣʘ. ʅʘʚʝʜʽʪʴ 

ʧʨʠʢʣʘʜʠ ʟʘʟʥʘʯʝʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ. 

8. ɼʣʷ ʙʫʜʠʥʢʫ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ ʪʨʝʙʘ ʟʨʦʙʠʪʠ ʯʦʪʠʨʠʩʭʠʣʠʡ ʜʘʭ. 

ʈʦʟʤʽʨʠ ʜʘʭʫ ʪʘʢʽ: ɸɺ=2ʘ ʤ, ɺʉ=2b ʤ. ʋʩʽ ʩʭʠʣʠ ʜʘʭʫ ʫʪʚʦʨʶʶʪʴ ʟ ʛʦʨʠʟʦʥʪʦʤ 

ʦʜʥʘʢʦʚʠʡ ʢʫʪ ʘ. ɿʥʘʡʪʠ, ʩʢʽʣʴʢʠ ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʽʚ ʟʘʣʽʟʘ ʧʦʪʨʽʙʥʦ ʜʣʷ ʜʘʭʫ, 
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ʢʦʣʠ ʥʘ ʰʚʠ ʡ ʚʽʜʭʦʜʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʪʨʘʪʘ ʟʘʣʽʟʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ k % ʚʽʜ 

ʧʣʦʱʽ ʜʘʭʫ. 

9. ʗʢʦʾ ʚʠʩʦʪʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʣʽʭʪʘʨʥʠʡ ʩʪʦʚʧ ʥʘ ʧʨʠʩʘʜʠʙʥʽʡ ʜʽʣʷʥʮʽ, 

ʷʢʘ ʤʘʻ ʬʦʨʤʫ ʨʽʚʥʦʙʝʜʨʝʥʦʾ ʪʨʘʧʝʮʽʾ ʟ ʦʩʥʦʚʘʤʠ 16 ʩʤ ʽ 30 ʩʤ, ʷʢʱʦ ʚʽʜʩʪʘʥʴ 

ʚʽʜ ʣʽʭʪʘʨʷ ʜʦ ʢʦʞʥʦʾ ʽʟ ʩʪʦʨʽʥ ʜʽʣʷʥʢʠ ʜʦʨʽʚʥʶʻ 17 ʩʤ. [5], [4]. 

ɺʠʩʥʦʚʢʠ. ʂʦʣʝʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʥʘ ʫʨʦʮʽ, ʘ ʩʘʤʝ ʨʦʙʦʪʘ ʚ ʛʨʫʧʘʭ ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʚʠʩʪʫʧʫ ʧʝʨʝʜ ʘʫʜʠʪʦʨʽʻʶ ʬʦʨʤʫʻ ʚ ʫʯʥʽʚ ʫʤʽʥʥʷ ʣʦʛʽʯʥʦ ʪʘ 

ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ, ʯʽʪʢʦ ʪʘ ʣʘʢʦʥʽʯʥʦ ʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ, ʩʣʫʭʘʪʠ ʽ 

ʯʫʪʠ ʽʥʰʠʭ, ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ, ʚʽʜʩʪʦʶʚʘʪʠ ʪʘ ʘʨʛʫʤʝʥʪʫʚʘʪʠ 

ʩʚʦʶ ʧʦʟʠʮʽʶ, ʟʤʽʥʶʚʘʪʠ ʾʾ ʥʘ ʦʩʥʦʚʽ ʜʦʢʘʟʽʚ, ʟ ʧʦʚʘʛʦʶ ʚʽʜʥʦʩʠʪʠʩʴ ʜʦ ʽʥʰʠʭ.  
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ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʟʘʩʦʙʠ ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʮʽʥʥʽʩʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʟʘʩʦʙʠ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ 

ʩʪʝʨʝʦʤʝʪʨʽʾ ʧʨʠ ʚʠʚʯʝʥʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʫ ʧʨʦʩʪʦʨʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʦʮʽʘʣʴʥʦ-ʮʽʥʥʽʩʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʩʦʮʽʘʣʴʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʛʨʦʤʘʜʷʥʩʴʢʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ. 

 

 

ɯʛʥʘʪʽʡ ɺô̫ ʯʝʩʣʘʚ ɻʨʠʛʦʨʦʚʠʯ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʤʘʛʽʩʪʨʘʪʫʨʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ) 

 

ʇʈʀʂʃɸɼʅɯ ɿɸɼɸʏɯ ʅɸ ʋʈʆʂɸʍ ɸʃɻɽɹʈʀ ʗʂ ɯʅʉʊʈʋʄɽʅʊ 

ʈʆɿɺʀʊʂʋ ʄɸʊɽʄɸʊʀʏʅʆɰ ʂʆʄʇɽʊɽʅʎɯɰ ɿ ʊɽʄʀ çɽʃɽʄɽʅʊʀ 

ʂʆʄɹɯʅɸʊʆʈʀʂʀ, ʊɽʆʈɯɰ ʁʄʆɺɯʈʅʆʉʊɯ ʊɸ ʄɸʊɽʄɸʊʀʏʅʆɰ 

ʉʊɸʊʀʉʊʀʂʀè 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʤʠ ʨʦʟʚ'ʷʟʫʻʤʦ ʤʘʪʝʤʘʪʠʯʥʽ 

ʧʨʦʙʣʝʤʠ, ʥʘʚʠʯʢʠ ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʟʛʦʜʦʤ ʙʫʜʫʪʴ ʩʧʨʠʷʪʠ ʚʠʨʽʰʝʥʥʶ 

ʚʠʥʠʢʘʶʯʠʭ ʞʠʪʪʻʚʠʭ ʧʨʦʙʣʝʤ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʜʦʤʦʛʪʠʩʷ ʫʩʧʽʭʫ ʚ ʞʠʪʪʽ, ʚ 

https://mon.gov.ua/ua/news/uryad-shvaliv-koncepciyu-yaka-viznachatime-shlyahi-rozvitku-gromadyanskih-kompetentnostej-lyudini
https://mon.gov.ua/ua/news/uryad-shvaliv-koncepciyu-yaka-viznachatime-shlyahi-rozvitku-gromadyanskih-kompetentnostej-lyudini
https://mon.gov.ua/ua/news/uryad-shvaliv-koncepciyu-yaka-viznachatime-shlyahi-rozvitku-gromadyanskih-kompetentnostej-lyudini
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ʧʨʦʬʝʩʽʾ ʚʽʜ ʫʯʥʷ ʧʦʪʨʽʙʥʦ ʤʘʡʞʝ ʪʝ ʞ, ʱʦ ʽ ʜʣʷ ʫʩʧʽʭʫ ʚ ʤʘʪʝʤʘʪʠʮʽ: ʟʜʘʪʥʽʩʪʴ 

ʣʦʛʽʯʥʦ ʤʠʩʣʠʪʠ, ʚʠʥʘʭʽʜʣʠʚʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʚʠʜʽʣʠʪʠ ʚ ʫʤʦʚʘʭ ʟʘʚʜʘʥʥʷ ʽʩʪʦʪʥʫ 

ʽʥʬʦʨʤʘʮʽʶ. ʊʘʢʽ ʥʘʚʠʯʢʠ ʥʝʦʙʭʽʜʥʽ ʷʢ ʚ ʧʨʘʢʪʠʯʥʦʤʫ ʞʠʪʪʽ ʢʦʞʥʦʾ ʣʶʜʠʥʠ, 

ʪʘʢ ʽ ʚ ʥʘʫʮʽ [3]. 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʈʦʟʨʦʙʮʽ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ 

ʨʦʟʚʠʚʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠʩʚʷʯʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʍ. ɻʘʥʻʻʚʘ, ʅ. ɯʩʪʦʤʽʥʦʾ, ʃ. ʇʝʪʝʨʩʦʥ, ɿ. ʉʣʻʧʢʘʥʴ. ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʫʯʥʽʚ 

ʩʪʘʨʰʦʾ ʰʢʦʣʠ ʟʥʘʡʰʣʘ ʧʝʚʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʧʫʙʣʽʢʘʮʽʷʭ ɸ. ɹʨʦʥʥʠʢʦʚʦʾ, ɯ. 

ʃʽʧʘʪʥʠʢʦʚʦʾ, ɻ. ʇʦʣʷʢ, ʗ. ʏʝʢʤʘʨʴʦʚʘ. 

ʄʝʪʘ ʩʪʘʪʪʽ. ʈʦʟʢʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʝʙʨʘʾʯʥʠʭ ʧʨʠʢʣʘʜʥʠʭ 

ʟʘʜʘʯ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʚ ʫʯʥʽʚ ʩʪʘʨʰʦʾ ʰʢʦʣʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠʨʦʜʥʦ, ʱʦ ʚ ʰʢʽʣʴʥʦʤʫ ʚʽʮʽ ʧʦʚʠʥʥʽ 

ʥʘʙʫʚʘʪʠʩʷ ʥʘʚʠʢʠ ʧʝʨʝʭʦʜʫ ʚʽʜ ʤʠʤʦʚʽʣʴʥʦʾ ʧʘʤôʷʪʽ ʜʦ ʧʘʤôʷʪʽ ʜʦʚʽʣʴʥʦʾ. 

ʇʨʦʪʝ, ʚ ʮʴʦʤʫ ʧʝʨʝʭʦʜʽ ʮʽʥʥʘ ʥʝ ʩʪʽʣʴʢʠ ʥʘʚʤʠʩʥʽʩʪʴ ʟʘʫʯʫʚʘʥʥʷ, ʩʢʽʣʴʢʠ 

ʤʦʞʣʠʚʽʩʪʴ ʚ ʧʦʪʨʽʙʥʠʡ ʤʦʤʝʥʪ ʚʽʜʪʚʦʨʠʪʠ ʢʦʥʢʨʝʪʥʠʡ ʤʘʪʝʨʽʘʣ, ʪʦʙʪʦ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ ʚʠʙʽʨʢʦʚʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ. ɸʣʝ ʩʘʤʝ ʮʷ, ʪʘʢʘ ʙʘʞʘʥʘ ʷʢʽʩʪʴ, 

ʥʘʡʯʘʩʪʽʰʝ ʚʽʜʩʫʪʥʷ ʚ ʧʘʤôʷʪʽ ʰʢʦʣʷʨʘ. 

ʋʩʥʽ ʪʘ ʧʠʩʴʤʦʚʽ ʚʧʨʘʚʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʦʟʚʠʚʘʣʴʥʦʤʫ ʥʘʚʯʘʥʥʽ, ʚ ʷʢʦʤʫ 

ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʷʢ ʤʝʪʘ, ʘ ʷʢ ʟʘʩʽʙ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʦʩʥʦʚʥʦʾ ʬʫʥʢʮʽʾ ʧʘʤôʷʪʽ - ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ ʝʬʝʢʪʠʚʥʽʰʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʣʶʜʠʥʠ ʜʦ ʫʤʦʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [1, ʩ. 54-55]. 

ɺʧʨʘʚʠ ʜʦʟʚʦʣʷʶʪʴ ʪʘʢ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʾʭ 

ʚʠʢʦʥʘʥʥʷ ʫʯʥʽ ʦʪʨʠʤʫʶʪʴ ʮʽʣʽʩʥʫ ʦʩʤʠʩʣʝʥʽ ʢʘʨʪʠʥʢʫ ʜʘʥʦʛʦ ʷʚʠʱʘ. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʥʘʜʽʡʥʦ ʫʪʨʠʤʫʚʘʪʠ ʚ ʧʘʤôʷʪʽ, ʘʣʝ ʽ 

ʚʽʜʪʚʦʨʶʚʘʪʠ ʩʘʤʝ ʪʽ ʬʨʘʛʤʝʥʪʠ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʦʙʭʽʜʥʠʤʠ ʚ ʧʨʦʮʝʩʽ 

ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʢʨʦʢʽʚ ʧʽʟʥʘʥʥʷ. ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ 

ʘʣʛʝʙʨʠ ʩʧʨʠʷʻ ʦʚʦʣʦʜʽʥʥʶ ʫʯʥʷʤʠ ʩʠʩʪʝʤʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʽ ʚʤʽʥʴ, 

ʥʝʦʙʭʽʜʥʠʭ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʫʤʽʞʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʦʩʚʽʪʠ. ɼʣʷ ʙʽʣʴʰ ʤʽʮʥʦʛʦ, ʛʣʠʙʦʢʦʛʦ ʚʠʚʯʝʥʥʷ ʽ ʟʘʩʚʦʻʥʥʷ 
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ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʚʠʢʦʨʠʩʪʦʚʫʶ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʫʩʥʽ 

ʪʘ ʧʠʩʴʤʦʚʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʻ ʜʽʻʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ. ɹʝʟʫʤʦʚʥʦ, ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʧʠʩʴʤʦʚʽ 

ʨʦʙʦʪʠ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʪʦʤʫ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʪʨʝʙʘ ʧʦʻʜʥʫʚʘʪʠ ʮʽ ʚʠʜʠ 

ʨʦʙʽʪ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʚʘʨʪʦ ʥʘʚʯʠʪʠ ʫʯʥʽʚ 

ʚʠʢʦʥʫʚʘʪʠ ʫʩʥʦ. ɿʚʠʯʘʡʥʦ, ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʪʘʢʦʛʦ ʥʘʚʠʢʫ 

ʜʦ ʘʚʪʦʤʘʪʠʟʤʫ. [2, ʩ. 20-22]  

ʅʘʫʢʦʚʮʽ ʧʨʦʧʦʥʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, 

ʧʦʚôʷʟʘʥʦʾ ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʧʨʘʚ: 

1) ʚʧʨʘʚʠ ʥʝʦʙʭʽʜʥʦ ʧʽʜʙʠʨʘʪʠ ʥʝ ʚʠʧʘʜʢʦʚʦ, ʘ ʦʙʜʫʤʘʥʦ ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ: 

ʘ) ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʥʦʚʠʭ ʧʦʥʷʪʴ, ʪʝʨʤʽʥʽʚ, ʜʣʷ ʢʨʘʱʦʛʦ ʟôʷʩʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʤʘʪʝʤʘʪʠʯʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ; 

ʙ) ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʚʤʽʥʴ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʩʚʦʾ ʤʽʨʢʫʚʘʥʥʷ, ʚʠʩʥʦʚʢʠ; 

ʚ) ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʟʤʽʩʪʫ; 

ʛ) ʜʣʷ ʧʦʚʪʦʨʝʥʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʚ ʧʘʤôʷʪʽ ʧʨʦʡʜʝʥʦʛʦ. 

2) ʟʘʧʠʪʘʥʥʷ ʽ ʤʘʪʝʨʽʘʣ ʜʣʷ ʚʧʨʘʚ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʰʘʙʣʦʥʥʠʤʠ ʽ 

ʧʦʚʪʦʨʶʚʘʪʠʩʷ ʚ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʞ ʚʠʛʣʷʜʽ ʘʙʦ ʬʦʨʤʽ; 

3) ʧʨʠʚʯʘʪʠ ʫʯʥʽʚ ʚʠʢʦʥʫʚʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʚ ʩʧʝʮʽʘʣʴʥʦ 

ʚʽʜʚʝʜʝʥʠʡ ʯʘʩ, ʘ ʧʦʩʪʽʡʥʦ ʚʠʤʘʛʘʪʠ ʚʽʜ ʫʯʥʽʚ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʥʝʩʢʣʘʜʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʙʝʟ ʟʘʧʠʩʽʚ; 

4) ʜʦ ʧʨʦʮʝʩʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʧʨʘʚ ʚʘʞʣʠʚʦ ʟʘʣʫʯʠʪʠ ʚʩʽʭ ʫʯʥʽʚ ʢʣʘʩʫ. 

ʋʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʧʝʚʥʝʥʠʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʘʢʪʠʚʥʦ ʚʩʽ ʫʯʥʽ, ʡ ʩʧʦʩʽʙ 

ʨʦʟʚôʷʟʘʥʥʷ ʚʩʽʤ ʟʨʦʟʫʤʽʣʠʡ; 

5) ʟʘʚʜʘʥʥʷ ʜʣʷ ʚʧʨʘʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʧʠʩʘʥʽ ʥʘ ʦʢʨʝʤʠʭ 

ʘʨʢʫʰʘʭ, ʘʙʦ ʥʘ ʜʦʰʮʽ, ʘʙʦ ʚʠʚʝʜʝʥʽ ʥʘ ʝʢʨʘʥ, ʱʦʙ ʢʦʞʝʥ ʫʯʝʥʴ ʙʘʯʠʚ ʜʘʥʽ 

ʟʘʚʜʘʥʥʷ ʧʨʦʪʷʛʦʤ ʚʩʽʻʾ ʫʩʥʦʾ ʨʦʙʦʪʠ; 

6) ʫʩʥʝ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʤʘʻ ʯʝʨʛʫʚʘʪʠʩʷ ʟ ʧʠʩʴʤʦʚʠʤ ʚʠʢʦʥʘʥʥʷʤ ʚʧʨʘʚ 

ʘʥʘʣʦʛʽʯʥʦʛʦ ʪʠʧʫ; 
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7) ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʘʫʟʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʯʥʽ ʤʦʛʣʠ ʦʙʜʫʤʘʣʠ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ [6]. 

ʋ ʢʫʨʩʽ ʘʣʛʝʙʨʠ ʩʠʩʪʝʤʫ ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ: 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʥʘʚʠʯʦʢ; ʘʢʪʠʚʽʟʘʮʽʾ ʟʥʘʥʴ ʫʯʥʽʚ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʬʦʨʤʫʚʘʥʥʽ ʧʨʠʡʦʤʽʚ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ; 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʟʥʘʥʴ; ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ ʯʝʨʝʟ ʩʢʣʘʜʘʥʥʷ 

ʧʨʠʢʣʘʜʽʚ ʫʯʥʷʤʠ. 

ʇʨʠ ʚʠʚʯʝʥʽ ʪʝʤʠ çɽʣʝʤʝʥʪʠ ʢʦʤʙʽʥʘʪʦʨʠʢʠ, ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠè ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ ʧʨʦʧʦʥʫʶʪʴ ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ 

ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ. ʅʘʧʨʠʢʣʘʜ:  

1. ʋ ʚʘʟʽ ʣʝʞʘʪʴ 3 ʷʙʣʫʢʘ ʽ 2 ʛʨʫʰʽ ï ʫʩʽ ʨʽʟʥʠʭ ʩʦʨʪʽʚ. ʉʢʽʣʴʢʦʤʘ 

ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʘ ʚʠʙʨʘʪʠ 1) ʦʜʠʥ ʽʟ ʬʨʫʢʪʽʚ; 2) ʧʘʨʫ ʟ ʦʜʥʦʛʦ ʷʙʣʫʢʘ ʽ ʦʜʥʽʻʾ 

ʛʨʫʰʽ? 

2. ɯʟ 120 ʩʪʫʜʝʥʪʽʚ 63 ʚʽʜʚʽʜʫʶʪʴ ʩʝʢʮʽʶ ʣʝʛʢʦʾ ʘʪʣʝʪʠʢʠ, 75 ï 

ʟʘʡʤʘʶʪʴʩʷ ʪʫʨʠʟʤʦʤ, 12 ʩʪʫʜʝʥʪʽʚ ʥʝ ʚʽʜʚʽʜʫʶʪʴ ʮʽ ʩʝʢʮʽʾ. ʉʢʽʣʴʢʠ 

ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʽ ʚʽʜʚʽʜʫʶʪʴ ʩʝʢʮʽʶ ʣʝʛʢʦʾ ʘʪʣʝʪʠʢʠ ʦʜʥʦʯʘʩʥʦ? 

3. ʅʝʭʘʡ ʻ ʩʝʡʬ, ʫ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 5 ʜʠʩʢʽʚ, ʘ ʥʘ ʢʦʞʥʦʤʫ ʜʠʩʢʫ ʻ 

12 ʙʫʢʚ. ʉʢʽʣʴʢʠ ʥʝʚʜʘʣʠʭ ʩʧʨʦʙ ʤʦʞʝ ʙʫʪʠ ʟʨʦʙʣʝʥʦ ʣʶʜʠʥʦʶ, ʷʢʘ ʥʝ ʟʥʘʻ 

ʩʝʢʨʝʪʥʦʛʦ ʩʣʦʚʘ ʪʘ ʜʦʙʠʨʘʻ ʡʦʛʦ ʥʘʚʤʘʥʥʷ? [5] 

ʊʘʢʦʞ, ʜʦʩʚʽʜʯʝʥʽ ʚʯʠʪʝʣʽ ʜʦ ʩʠʩʪʝʤʠ ʟʘʜʘʯ ʥʘ ʟʘʢʨʽʧʣʝʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʪʚʝʨʜʞʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʟʘʜʘʯʽ, ʷʢʽ ʧʨʦʚʦʢʫʶʪʴ ʫʯʥʽʚ ʥʘ ʧʦʤʠʣʢʫ, ʜʦʧʦʤʘʛʘʶʯʠ 

ʚʠʷʚʠʪʠ ʽ ʣʽʢʚʽʜʫʚʘʪʠ ʪʽ ʧʦʤʠʣʢʦʚʽ ʘʩʦʮʽʘʮʽʾ, ʷʢʽ ʫ ʥʠʭ ʤʦʛʣʠ ʚʠʥʠʢʥʫʪʠ.  

ʇʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ ʨʫʡʥʫʶʪʴ ʩʪʘʥʜʘʨʪʥʽʩʪʴ ʤʠʩʣʝʥʥʷ ʧʦʩʪʽʡʥʠʤ ʟʘʣʫʯʝʥʥʷʤ 

ʫʯʥʽʚ ʚ ʘʥʘʣʽʟ ʧʦʯʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʧʦʤʠʣʦʢ ʽ ʧʨʦʚʦʢʘʮʽʻʶ 

ʥʘ ʾʭ ʥʘ ʮʽʡ ʦʩʥʦʚʽ. ʆʩʥʦʚʥʠʤ ʞʝ ʚʚʘʞʘʻʤʦ ʟʘʣʫʯʝʥʥʷ ʩʘʤʠʭ ʫʯʥʽʚ ʧʨʠ ʨʦʙʦʪʽ ʟ 

ʽʥʬʦʨʤʘʮʽʻʶ ʜʦ ʩʪʚʦʨʝʥʥʷ ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʩʥʦʚʠ, ʷʢʘ ʽʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʟʤʽʱʫʻ 

ʘʢʮʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʧʘʤôʷʪʦʚʫʚʘʪʠ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʽ ʪʠʤ ʩʘʤʠʤ ʩʧʨʠʷʻ ʧʝʨʝʭʦʜʫ ʫʯʥʽʚ ʟ ʨʽʚʥʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʥʘ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʨʽʚʝʥʴ [4]. 
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ɺʠʩʥʦʚʢʠ: ʇʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ ʟ ʪʝʤʠ çɽʣʝʤʝʥʪʠ ʢʦʤʙʽʥʘʪʦʨʠʢʠ, ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠè ʜʦʟʚʦʣʷʶʪʴ ʫʯʥʷʤ ʣʝʛʢʦ ʧʦʙʘʯʠʪʠ 

ʩʫʪʴ ʷʚʠʱʘ, ʥʝ ʚʪʨʘʯʘʪʠ ʡʦʛʦ ʥʘ ʰʣʷʭʫ ʤʘʥʽʧʫʣʷʪʠʚʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, 

ʧʦʷʩʥʶʚʘʪʠ ʽ ʢʦʤʝʥʪʫʚʘʪʠ ʾʭ ʚʠʢʦʥʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ 

ʜʦʟʚʦʣʷʶʪʴ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʬʦʨʤʠ ʫʨʦʢʽʚ ʟ ʘʣʛʝʙʨʠ: ʚ ʧʝʨʰʫ ʯʝʨʛʫ ï ʮʝ 

ʚʢʣʶʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʮʽʢʘʚʦʩʪʽ, ʟʦʢʨʝʤʘ ï ʜʠʜʘʢʪʠʯʥʠʭ ʽʛʦʨ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ, ʧʦʩʠʣʴʥʽ ʢʦʞʥʽʡ ʜʠʪʠʥʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʾ 

ʨʦʟʫʤʦʚʠʭ ʽ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ, ʜʦʧʦʤʘʛʘʻ ʨʦʟʚʠʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʫ ʢʦʤʧʝʪʝʥʮʽʶ ʚ ʫʯʥʽʚ ʩʪʘʨʰʦʾ ʰʢʦʣʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɻʘʥʝʝʚ ʍ. ʇʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʚʠʚʘʶʱʝʛʦ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʚ 

ʩʨʝʜʥʝʡ ʰʢʦʣʝ / ʍ. ɻʘʥʝʝʚ. ï ɽʢʘʪʝʨʠʥʙʫʨʛ: ʋʨɻʇʋ, 1997. ï 102 ʩ. 

2. ɻʘʥʝʝʚ ʍ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʟʚʠʚʘʶʱʝʛʦ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ / ʍ. 

ɻʘʥʝʝʚ. ï ɽʢʘʪʝʨʝʥʙʫʨʛ : ʋʨɻʇʋ, 1997. ï 160ʩ. 

3. ʂʫʜʨʷʚʮʝʚ ʃ.ɼ. ʄʳʩʣʠ ʦ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʠ ʝʝ ʠʟʫʯʝʥʠʠ / ʃ.ɼ. 

ʂʫʜʨʷʚʮʝʚ. ï ʄ.: ʅʘʫʢʘ, 1977. ï 65 ʩ.  

4. ʃʽʧʘʪʥʠʢʦʚʘ ɯ. ʈʦʣʴ ʫʩʥʠʭ ʚʧʨʘʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ / ɯ. ʃʽʧʘʪʥʠʢʦʚʘ // 

ʇʦʯʘʪʢʦʚʘ ʰʢʦʣʘ. ï 1998. ï ˉ2. ʉ. 34-38 

5. ʈʠʙʘʣʴʯʝʥʢʦ ɺ.ɺ. ɽʣʝʤʝʥʪʠ ʢʦʤʙʽʥʘʪʦʨʠʢʠ (11 ʢʣ.) / ɺ. ɺ. ʈʠʙʘʣʴʯʝʥʢʦ ï 

ʇʦʣʪʘʚʘ. 2010. ï 37 ʩ. 

6. ʌʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ / ʆ. ʄ. ʊʢʘʯʝʥʢʦ, ɯ. 

ʄ. ʂʦʞʝʚʥʽʢʦʚʘ, ʃ. ʇ. ʐʘʪʦʭʽʥʘ // ʄʘʪʝʤʘʪʠʢʘ ʚ ʰʢʦʣʘʭ ʋʢʨʘʾʥʠ. ï 2014. 

ï ˉ 6 (414). ï ʉ. 2-3. 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʫ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫʯʥʽʚ ʩʪʘʨʰʦʾ ʰʢʦʣʠ. 



118 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ɺʧʨʘʚʠ, ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ, ʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, 

ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. 

 

 

ʊʢʘʯʝʥʢʦ ʆʣʝʥʘ ʉʪʘʥʽʩʣʘʚʽʚʥʘ 

ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ɿʘʛʘʣʴʥʦʦʩʚʽʪʥʷ ʰʢʦʣʘ ɯ-ɯɯ ʩʪʫʧʝʥʽʚ ˉ 6  

ʇʦʢʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ʈʆʃʔ ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ ɺ ʇʈʆʎɽʉɯ ɺʀɺʏɽʅʅʗ 

ʄɸʊɽʄɸʊʀʂʀ ʊɸ ʌʆʈʄʋɺɸʅʅʗ ʇʈɸʂʊʀʏʅʆ-ʂʆʄʇɽʊɽʅʊʅʆɰ 

ʆʉʆɹʀʉʊʆʉʊɯ 

 

 ʄʽʩʮʝ ʦʩʚʽʪʠ ʚ ʩʫʩʧʽʣʴʥʦʤʫ ʞʠʪʪʽ ʋʢʨʘʾʥʠ ʙʫʣʦ, ʻ ʽ ʙʫʜʝ ʦʙôʻʢʪʦʤ ʜʦʩʠʪʴ 

ʟʘʧʝʢʣʠʭ ʜʠʩʢʫʩʽʡ, ʘʜʞʝ ʥʘʚʽʪʴ ʧʝʨʝʩʽʯʥʠʡ ʛʨʦʤʘʜʷʥʠʥ ʜʝʨʞʘʚʠ ʧʦʩʪʫʧʦʚʦ 

ʧʦʯʠʥʘʻ ʫʩʚʽʜʦʤʣʶʚʘʪʠ, ʱʦ ʦʩʚʽʪʘ ʻ ʜʞʝʨʝʣʦʤ ʜʦʙʨʦʙʫʪʫ ʜʣʷ ʥʴʦʛʦ, ʘ ʥʘʜʪʦ ï 

ʜʣʷ ʡʦʛʦ ʜʽʪʝʡ. 

ʅʠʥʽ ʩʪʘʣʦ ʦʯʝʚʠʜʥʠʤ, ʱʦ çʪʝʭʥʦʣʦʛʽʷè ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʤʘʛʘʻ ʥʝ ʤʽʣʴʡʦʥʽʚ 

ʧʦʚʝʨʭʦʚʦ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʣʶʜʝʡ, ʛʦʪʦʚʠʭ ʚʠʢʦʥʫʚʘʪʠ ʦʜʥʦʤʘʥʽʪʥʫ ʨʦʙʦʪʫéʘ 

ʣʶʜʝʡ, ʷʢʽ ʤʘʪʠʤʫʪʴ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʷʢʽ ʟʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠ ʩʚʽʡ ʰʣʷʭ ʫ 

ʥʦʚʦʤʫ ʦʪʦʯʝʥʥʽ, ʷʢʽ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠʤʫʪʴ ʥʦʚʽ ʩʪʦʩʫʥʢʠ ʚ 

ʨʝʘʣʴʥʦʩʪʽ, ʱʦ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ. ʊʦʤʫ ʦʜʥʝ ʽʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʚʜʘʥʴ 

ʰʢʽʣʴʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʧʦʣʷʛʘʻ ʚ ʦʧʘʥʫʚʘʥʥʽ ʫʯʥʷʤʠ ʪʘʢʦʶ ʩʠʩʪʝʤʦʶ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʷʢʘ ʙ ʚʠʷʚʠʣʘʩʷ ʢʦʨʠʩʥʦʶ ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʪʘ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ 

ʰʢʦʣʷʨʽʚ,  ʾʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʚʠʙʦʨʫ ʤʘʡʙʫʪʥʴʦʾ 

ʧʨʦʬʝʩʽʾ [3]. 

ʄʝʭʘʥʽʟʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʟʥʘʡʰʣʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʧʨʘʮʷʭ 

ɺ.ʄ. ɻʣʫʰʢʦʚʘ, ɹ.ɺ. ɻʥʝʜʝʥʢʘ, ɸ.ʄ. ʂʦʣʤʦʛʦʨʦʚʘ, ɻ.ʄ. ʄʦʨʦʟʦʚʘ, ɸ.ʄ. 

ʊʠʭʦʥʦʚʘ ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ.  

ɼʽʻʚʠʤ ʟʘʭʦʜʦʤ ʨʝʘʣʽʟʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʻ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 
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ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʨʦʟʢʨʠʪʦ ʫ ʨʦʙʦʪʘʭ ɻ.ʇ. ɹʝʚʟʘ, ɻ.ʄ. ɺʦʟʥʷʢʘ, 

ʖ.ʄ. ʂʦʣʷʛʽʥʘ, ɺ.ɺ. ʌʽʨʩʦʚʘʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʮʽʚ. ʈʦʟʨʦʙʢʦʶ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ 

ʤʘʪʝʤʘʪʠʢʠ ʟʘʡʤʘʶʪʴʩʷ ʉ.ʄ. ʃʫʢôʷʥʦʚʘ, ʃ.ʉ. ʄʝʞʝʡʥʽʢʦʚʘ, ɸ.ɺ. ʇʨʫʩ, 

ʃ.ʆ. ʉʦʢʦʣʝʥʢʦ, ɺ.ʆ. ʐʚʝʮʴʪʘ ʽʥʰʽ ʤʘʪʝʤʘʪʠʢʠ-ʤʝʪʦʜʠʩʪʠ.  

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʻ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ 

ʢʦʤʧʝʪʝʥʪʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʚʦʣʦʜʽʣʘ ʙ ʫʤʽʥʥʷʤʠ ʤʦʜʝʣʶʚʘʪʠ ʨʝʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ, ʟʦʢʨʝʤʘ ʝʢʦʥʦʤʽʯʥʦ-ʬʽʥʘʥʩʦʚʽ, ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʧʦʨʽʚʥʶʚʘʪʠ 

ʜʘʥʽ, ʧʨʦʨʘʭʦʚʫʚʘʪʠ ʨʠʟʠʢʠ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʧʨʘʮʶʚʘʪʠ ʟʽ ʟʥʘʢʦ-

ʩʠʤʚʦʣʴʥʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʽ ʪ.ʧ. ʊʦʤʫ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʟʥʘʥʴ, 

ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʚʜʘʥʴ 

ʰʢʦʣʠ. ʈʝʘʣʽʟʫʚʘʪʠ ʡʦʛʦ ʤʦʞʥʘ, ʥʘʩʘʤʧʝʨʝʜ, ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʧʨʝʜʤʝʪʽʚ 

ʧʦʣʽʪʝʭʥʽʯʥʦʛʦ ʮʠʢʣʫ (ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ, ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ), ʘ ʪʘʢʦʞ 

ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ (ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʤʘʣʶʚʘʥʥʷ ʽ ʪ.ʜ.) [5]. 

 ʇʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʰʢʦʣʷʨʽ ʥʘʡʯʘʩʪʽʰʝ 

ʩʧʨʷʤʦʚʫʶʪʴ ʩʚʦʾ ʟʫʩʠʣʣʷ ʥʘ ʚʽʜʰʫʢʘʥʥʷ ʛʦʪʦʚʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʘ ʾʾ 

ʧʨʠʢʣʘʜʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʯʠ ʞʠʪʪʻʚʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʟʘ ʫʚʘʛʦʶ. 

ʌʦʨʤʫʚʘʥʥʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʤʘʻ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʚʠʚʯʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʪʝʤ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ 

ʙʫʪʠ ʟʘʜʽʷʥʠʤ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʦʥʷʪʴ, ʜʦʚʝʜʝʥʥʽ ʪʝʦʨʝʤ, ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯ 

[2]. 

ɼʣʷ ʥʘʙʫʪʪʷ ʫʯʥʷʤʠ ʚʤʽʥʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʡʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʻ ʙʫʪʠ ʥʘʩʢʨʽʟʥʠʤ ʽ ʦʨʛʘʥʽʟʦʚʘʥʠʤ ʟʘ ʪʘʢʠʤʠ 

ʝʪʘʧʘʤʠ: 

ü ʧʨʦʧʝʜʝʚʪʠʯʥʠʡ (5ï6 ʢʣʘʩʠ) ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʫʷʚʣʝʥʴ ʧʨʦ 

ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʾʾ ʚʠʜʠ, ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ; ʫʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ 

ʤʦʜʝʣʴ ʜʦ ʟʘʜʘʯʽ ʘʙʦ ʩʢʣʘʜʘʪʠ ʟʘʜʘʯʫ ʟʘ ʜʘʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ; 

ü ʧʦʯʘʪʢʦʚʠʡ (7ï8 ʢʣʘʩʠ) ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʧʦʥʷʪʪʷ ʧʨʦ 

ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʾʾ ʚʠʜʠ ʪʘ ʝʪʘʧʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ; ʫʤʽʥʥʷ 

ʙʫʜʫʚʘʪʠ ʘʙʦ ʜʦʙʠʨʘʪʠ ʜʦʮʽʣʴʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʦ ʟʘʜʘʯʽ; 
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ü ʦʩʥʦʚʥʠʡ (9 ʢʣʘʩ) ʧʝʨʝʜʙʘʯʘʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʤʘʪʝʤʘʪʠʯʥʫ 

ʤʦʜʝʣʴ, ʾʾ ʚʠʜʠ ʪʘ ʝʪʘʧʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ; ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʧʨʝʜʩʪʘʚʣʷʪʠ ʯʠʩʝʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʘʙʣʠʞʝʥʠʭ ʦʙʯʠʩʣʝʥʴ; 

ü ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʙʽʣʴʰ ʛʣʠʙʦʢʝ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʛʫʨʪʢʘʭ, ʬʘʢʫʣʴʪʘʪʠʚʘʭ ʽ ʥʘʧʠʩʘʥʥʷ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʚ ʩʠʩʪʝʤʽ 

ʜʽʷʣʴʥʦʩʪʽ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ. 

 ʆʚʦʣʦʜʽʥʥʷ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʥʘ ʦʩʥʦʚʽ ʩʧʨʦʱʝʥʦʾ, ʘʜʘʧʪʦʚʘʥʦʾ ʜʦ 

ʨʦʟʫʤʽʥʥʷ ʰʢʦʣʷʨʽʚ, ʩʭʝʤʠ ʜʽʷʣʴʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʘ 

ʚʢʣʶʯʘʻ ʪʨʠ ʝʪʘʧʠ: 

I ʝʪʘʧ. ʇʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ (ʬʦʨʤʘʣʽʟʘʮʽʷ). 

II ʝʪʘʧ. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʚ ʤʝʞʘʭ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ (ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʙʦ ʘʥʘʣʽʟ ʤʦʜʝʣʽ). 

III ʝʪʘʧ. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʦʜʝʨʞʘʥʦʛʦ ʨʦʟʚôʷʟʢʫ (ʩʠʥʪʝʟ ʨʝʟʫʣʴʪʘʪʽʚ). 

ʌʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʯʝʨʝʟ ʮʠʢʣʠ ʧʨʠʢʣʘʜʥʠʭ 

ʟʘʜʘʯ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʡ ʢʦʞʥʦʛʦ ʟ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʎʝ ʩʧʨʠʷʻ ʤʽʞʧʨʝʜʤʝʪʥʦʤʫ 

ʫʟʘʛʘʣʴʥʝʥʥʶ ʥʘʙʫʪʠʭ ʫʯʥʷʤʠ 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 [4]. 

ɽʬʝʢʪʠʚʥʦʤʫ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ ʫʤʽʥʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʧʨʠʷʻ ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʷ ʩʫʯʥʷʤʠ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ ʥʘ ʩʢʣʘʜʘʥʥʷ  ʤʘʪʝʤʘʪʠʯʥʠʭ, 

ʬʽʟʠʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʦʱʦ ʟʘʜʘʯ ʽʟ ʨʽʟʥʠʤ ʟʤʽʩʪʦʤ ʟʘ ʟʘʜʘʥʦʶ 

ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ [3]. 

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʚ ʩʠʩʪʝʤi ʥʘʚʯʘʥʥʷ ʰʢʦʣʷʨʽʚ ʤʝʪʦʜʘʤ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ, ʷʢʠʡ 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʘʤʦʩʪʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ (ʽʥʜʠʚʽʜʫʘʣʴʥʫ, ʧʘʨʥʫ, ʛʨʫʧʦʚʫ) ʫ 
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ʚʽʜʚʝʜʝʥʠʡ ʜʣʷ ʮʴʦʛʦ ʯʘʩ (ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʭʚʠʣʠʥ ʫʨʦʢʫ ʜʦ ʜʝʢʽʣʴʢʦʭ ʪʠʞʥʽʚ, ʘ 

ʽʥʦʜʽ ʡ ʤʽʩʷʮʽʚ), ʜʦʟʚʦʣʷʻ ʫʟʘʛʘʣʴʥʠʪʠ ʪʘ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʟʥʘʥʥʷ ʫʯʥʽʚ ʧʨʦ 

ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʢʦʞʥʦʤʫ ʟ ʝʪʘʧʽʚ ʥʘʚʯʘʥʥʷ. 

ʇʨʦʝʢʪʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʤʘʛʘʻ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʥʘʥʴ ʽ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʦʰʫʢʫ ʾʾ ʨʦʟʚôʷʟʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʟʘʧʣʘʥʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʪʝʦʨʝʪʠʯʥʫ, ʧʨʘʢʪʠʯʥʫ ʪʘ ʧʽʟʥʘʚʘʣʴʥʫ 

ʟʥʘʯʫʱʽʩʪʴ. ɼʫʞʝ ʚʘʞʣʠʚʦʶ ʪʘʢʦʞ ʻ ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʟʤʽʩʪʦʚʥʦʾ ʯʘʩʪʠʥʠ 

ʧʨʦʝʢʪʫ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʜʦʩʷʛʪʠ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ. 

ʅʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʤʝʪʦʜʠʢʠ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʩʢʣʘʜʘʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʫʤʦʚʥʠʡ ʦʙʨʘʟ, ʩʭʝʤʘ, ʰʣʷʭ ʜʦ 

ʨʝʟʫʣʴʪʘʪʫ ʧʨʦʝʢʪʫ [1]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ ʬʦʨʤʫʻ: 

ü ʟʘʛʘʣʴʥʦʥʘʚʯʘʣʴʥʽ ʚʤʽʥʥʷ; 

ü ʜʦʩʣʽʜʥʠʮʴʢʽ ʚʤʽʥʥʷ: ʩʘʤʦʩʪʽʡʥʦ ʟʥʘʭʦʜʠʪʠ ʧʦʪʨʽʙʥʽ ʚʽʜʦʤʦʩʪʽ, ʢʽʣʴʢʘ 

ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʚʠʩʫʚʘʪʠ ʛʽʧʦʪʝʟʠ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʽ ʟʚ'ʷʟʢʠ; 

ü ʫʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʫ ʢʦʣʝʢʪʠʚʽ: ʢʦʣʝʢʪʠʚʥʝ ʧʣʘʥʫʚʘʥʥʷ, 

ʚʟʘʻʤʦʜʦʧʦʤʦʛʘʚ ʛʨʫʧʽ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʩʧʽʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʥʘʚʠʯʢʠ ʜʽʣʦʚʦʛʦ 

ʧʘʨʪʥʝʨʩʴʢʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʚʤʽʥʥʷ ʟʥʘʭʦʜʠʪʠ ʽ ʚʠʧʨʘʚʣʷʪʠ ʧʦʤʠʣʢʠ ʫ ʨʦʙʦʪʽ 

ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʛʨʫʧʠ; 

ü ʤʝʥʝʜʞʝʨʩʴʢʽ ʚʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ: ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ, ʧʣʘʥʫʚʘʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʪʨʘʪ ʯʘʩʫ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʘʥʘʣʽʟ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ü ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʚʤʽʥʥʷ: ʚʩʪʫʧʘʪʠ ʚ ʜʽʘʣʦʛ, ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʚʝʩʪʠ 

ʜʠʩʢʫʩʽʶ, ʚʽʜʩʪʦʶʚʘʪʠ ʚʣʘʩʥʫ ʪʦʯʢʫ ʟʦʨʫ, ʟʥʘʭʦʜʠʪʠ ʢʦʤʧʨʦʤʽʩ; 

ü ʧʨʝʟʝʥʪʘʮʽʡʥʽ ʚʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ: ʥʘʚʠʯʢʠ ʤʦʥʦʣʦʛʽʯʥʦʛʦ ʤʦʚʣʝʥʥʷ, 

ʚʤʽʥʥʷ ʚʧʝʚʥʝʥʦ ʪʨʠʤʘʪʠ ʩʝʙʝ ʧʽʜ ʯʘʩ ʚʠʩʪʫʧʫ, ʘʨʪʠʩʪʠʯʥʽ ʚʤʽʥʥʷ, ʚʤʽʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʟʘʩʦʙʠ ʥʘʦʯʥʦʩʪʽ ʧʨʠ ʚʠʩʪʫʧʽ. 

ɿʘʛʘʣʦʤ, ʤʝʪʦʜ ʧʨʦʝʢʪʽʚ ʷʢʥʘʡʢʨʘʱʝ ʚʽʜʦʙʨʘʞʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʪʠʧʫ ʧʨʦʝʢʪʫ, 
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ʦʩʢʽʣʴʢʠ ʽ ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ, ʽ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪ ï ʮʝ ʟʘʚʞʜʠ ʧʝʚʥʘ 

ʤʦʜʝʣʴ.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʚʯʝʥʥʷ ʟʘ ʥʘʚʝʜʝʥʦʶ ʚʠʱʝ ʤʝʪʦʜʠʢʦʶ ʤʝʪʦʜʘʤ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʠʪʠ ʩʚʽʪʦʛʣʷʜ ʫʯʥʽʚ; 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ: ʣʘʢʦʥiʯʥʦʩʪi ʤʦʚʠ, ʚʤiʥʥʷ 

ʚʜʘʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʤʚʦʣiʢʫ, ʧʨʘʚʠʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ 

ʪʝʨʤiʥʦʣʦʛiʶ, ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʩʚʦʾ ʜʫʤʢʠ; 

ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʽʟʘʮʽʶ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ. 

ʎʽʣʝʩʧʨʷʤʦʚʘʥʘ ʨʦʙʦʪʘ ʧʦ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʜʝ ʩʧʨʠʷʪʠ 

ʦʚʦʣʦʜʽʥʥʶ ʤʦʜʝʣʶʚʘʥʥʷʤ ʥʝ ʪʽʣʴʢʠ ʷʢ ʤʝʪʦʜʦʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʜʘʯ, ʘ ʡ ʷʢ ʤʝʪʦʜʦʤ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʬʦʨʤʫʚʘʥʥʷ ʚ 

ʫʯʥʽʚ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʨʦʟʫʤʽʥʥʷ ʟʥʘʯʝʥʥʷ ʘʙʩʪʨʘʢʪʥʠʭ ʥʘʫʢʦʚʠʭ ʧʦʥʷʪʴ, 

ʘʙʦ ʥʘʫʢʦʚʠʭ ʤʦʜʝʣʝʡ ʚ ʧʽʟʥʘʥʥʽ ʨʝʘʣʴʥʦʾ ʜʽʡʩʥʦʩʪʽ. 
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ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʫʤʽʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ. ʅʘʚʦʜʷʪʴʩʷ 

ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʮʠʢʣʽʚ ʟʘʜʘʯ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʫʤʽʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʜʝʣʴ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ. 

 

 

ʗʨʝʤʯʫʢ ʆʢʩʘʥʘ ʇʝʪʨʽʚʥʘ 

ʚʠʢʣʘʜʘʯ ʤʘʪʝʤʘʪʠʢʠ ɺʽʥʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʫʤʘʥʽʪʘʨʥʦ-

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʣʝʜʞʫ 

 

ʇʈʀʂʃɸɼʅɯ ɿɸɼɸʏɯ ʇʆɹʋʊʆɺʆɻʆ ɿʄɯʉʊʋ ʅɸ ʋʈʆʂɸʍ 

ʄɸʊɽʄɸʊʀʂʀ ɺ ʇʈʆʌɯʃʔʅɯʁ ʐʂʆʃɯ 

 

ʄʘʣʦ ʭʪʦ ʟʘʜʫʤʫʻʪʴʩʷ ʥʘʜ ʪʠʤ, ʷʢ ʯʘʩʪʦ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ, ʚʽʜʧʦʚʽʜʘʶʯʠ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʨʦʟʚôʷʟʫʶʯʠ 

ʟʘʜʘʯʽ, ʧʦʪʨʘʧʠʚʰʠ ʚ ʨʽʟʥʽ ʞʠʪʪʻʚʽ ʩʠʪʫʘʮʽʾ. ʊʘʢʽ ʟʘʜʘʯʽ ʦʧʠʩʫʶʪʴ ʧʨʦʙʣʝʤʫ ʽ 

ʤʽʩʪʷʪʴ ʥʝʤʘʪʝʤʘʪʠʯʥʽ ʧʦʥʷʪʪʷ, ʘʣʝ ʾʭ ʤʦʞʥʘ ʧʝʨʝʢʣʘʩʪʠ ʥʘ ʤʦʚʫ ʤʘʪʝʤʘʪʠʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʚʥʷʥʴ, ʬʫʥʢʮʽʡ ʪʦʱʦ. ʎʝ ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʦʩʷʛʥʝʥʴ ʤʘʪʝʤʘʪʠʢʠ. ʉʘʤʝ ʪʘʢʽ ʟʘʜʘʯʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʢʘʟʘʪʠ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʪʝʦʨʽʾ ʟ ʧʨʘʢʪʠʢʦʶ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʽ ʘʙʩʪʨʘʢʮʽʾ 

ʚʠʥʠʢʘʶʪʴ ʽʟ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʠʭ ʨʝʘʣʴʥʠʤ ʞʠʪʪʷʤ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʠʪʘʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʟʘʜʘʯ ʚ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ. 
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ʄʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ ʨʦʟʛʣʷʜ ʧʨʠʢʣʘʜʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦ 

ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʘʚʪʦʨʩʴʢʫ ʟʘʜʘʯʫ: ʄʦʣʦʜʽ ʛʦʩʧʦʜʘʨʽ ʚʠʨʽʰʠʣʠ ʦʙʣʘʰʪʫʚʘʪʠ 

ʜʚʽʨ: ʟʘʩʽʷʪʠ ʛʘʟʦʥ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ, ʘ ʧʦ ʡʦʛʦ ʧʝʨʠʤʝʪʨʫ ʚʠʩʪʝʣʠʪʠ 

ʜʦʨʽʞʢʠ ʟ ʪʨʦʪʫʘʨʥʦʾ ʧʣʠʪʢʠ. ʇʣʦʱʘ ʛʘʟʦʥʫ ʧʦʚʠʥʥʘ ʟʘʡʤʘʪʠ 218 ʤ
2
. ɺʟʜʦʚʞ 

ʜʦʚʞʠʥʠ ʛʘʟʦʥʫ ʤʘʶʪʴ ʙʫʪʠ ʜʦʨʽʞʢʠ ʰʠʨʠʥʦʶ 2ʤ, ʘ ʚʟʜʦʚʞ ʰʠʨʠʥʠ ʛʘʟʦʥʫ ï 

ʧʦ 3 ʤ. ʗʢʠʤʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʤʽʨʠ ʛʘʟʦʥʫ, ʱʦʙ ʥʘ ʧʦʙʫʜʦʚʫ  ʜʦʨʽʞʦʢ ʧʽʰʣʦ 

ʥʘʡʤʝʥʰʝ ʪʨʦʪʫʘʨʥʦʾ  ʧʣʠʪʢʠ (ʧʣʦʱʘ ʜʦʨʽʞʦʢ ʙʫʣʘ ʥʘʡʤʝʥʰʦʶ)?  

ʇʝʨʝʢʣʘʜʝʤʦ ʜʘʥʫ ʟʘʜʘʯʫ ʥʘ ʤʦʚʫ ʤʘʪʝʤʘʪʠʢʠ ʽ ʧʦʙʫʜʫʻʤʦ ʤʘʪʝʤʘʪʠʯʥʫ 

ʤʦʜʝʣʴ. ʆʩʢʽʣʴʢʠ ʚ ʟʘʜʘʯʽ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʨʦʟʤʽʨʠ ʛʘʟʦʥʫ,  ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ 

ʧʣʦʱʘ ʜʦʨʽʞʦʢ ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʘʪʨʘʪʠ ʥʘ ʪʨʦʪʫʘʨʥʫ ʧʣʠʪʢʫ, ʪʦ ʤʠ ʤʘʻʤʦ ʧʦʢʘʟʘʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʜʦʨʽʞʦʢ ʚʽʜ ʾʭ ʨʦʟʤʽʨʽʚ. ɯ ʟʥʘʡʪʠ ʥʘʡʤʝʥʰʝ 

ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ, ʜʦʩʣʽʜʠʚʰʠ ʜʘʥʫ ʬʫʥʢʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʭʽʜʥʦʾ.  

ɼʦʨʽʞʢʠ ʤʘʶʪʴ ʧʨʷʤʦʢʫʪʥʫ ʬʦʨʤʫ, ʪʦʤʫ ʥʘʤ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʾʭ ʨʦʟʤʽʨʠ 

(ʜʦʚʞʠʥʫ ʽ ʰʠʨʠʥʫ).  

ʅʝʭʘʡ ʜʦʚʞʠʥʘ ʛʘʟʦʥʫ ʙʫʜʝ ʭ, 

ʪʦʜʽ ʰʠʨʠʥʘ  -  
̖

 . ɹʫʜʝʤʦ ʰʫʢʘʪʠ 

ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ʜʦʨʽʞʦʢ, ʷʢ ʩʫʤʫ 

ʦʢʨʝʤʠʭ ʾʾ ʯʘʩʪʠʥ.  

ɿʥʘʡʜʝʤʦ ʩʧʦʯʘʪʢʫ ʧʣʦʱʫ 

ʜʦʨʽʞʦʢ ʧʦ ʜʦʚʞʠʥʽ ʛʘʟʦʥʫ. ɿʥʘʶʯʠ, 

ʱʦ ʾʭ ʰʠʨʠʥʘ 2 ʤ, ʘ ʜʦʚʞʠʥʘ (ʭ + 3 + 

3), ʟʘʧʠʰʝʤʦ ʧʣʦʱʫ ʦʜʥʽʻʾ ʪʘʢʦʾ ʜʦʨʽʞʢʠ: 2 Ͻ (ʭ + 6). ʆʩʢʽʣʴʢʠ ʪʘʢʠʭ ʦʜʥʘʢʦʚʠʭ 

ʜʦʨʽʞʦʢ ʜʚʽ, ʪʦ ʙʫʜʝʤʦ ʤʘʪʠ: 4 Ͻ (ʭ + 6). ɼʘʣʽ ʟʥʘʡʜʝʤʦ ʧʣʦʱʽ ʪʠʭ ʜʽʣʷʥʦʢ 

ʜʦʨʽʞʢʠ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ. ʊʘʢ ʷʢ ʰʠʨʠʥʘ ʛʘʟʦʥʫ 
̖

 ʽ ʰʠʨʠʥʘ ʜʘʥʠʭ ʜʦʨʽʞʦʢ  3 

ʤ, ʪʦ ʧʣʦʱʘ ʦʜʥʽʻʾ ʪʘʢʦʾ ʜʽʣʷʥʢʠ ʜʦʨʽʞʢʠ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ 3 Ͻ
̖
. ɸ ʪʘʢ ʷʢ ʾʭ 

ʜʚʽ, ʪʦ ʾʭ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʙʫʜʝ 3 Ͻ
̖

 Ͻ 2 = 
̖

.  

ɿʘʧʠʰʝʤʦ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ʜʦʨʽʞʦʢ , ʱʦ ʻ ʬʫʥʢʮʽʻʶ S(x):  

 

   оͣ                          ͻ                           оͣ 

                          

 

нмс ͣ2 

н ͣ 
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S(x) = 4 Ͻ (ʭ + 6) + 
̖

. 

ʄʘʻʤʦ ʜʦʩʣʽʜʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟʘʜʘʯʽ: ʧʨʠ ʷʢʦʤʫ ʟʥʘʯʝʥʥʽ ʭ 

ʬʫʥʢʮʽʷ  S(x) = 4 Ͻ (ʭ + 6) + 
̖

 ʥʘ ʧʨʦʤʽʞʢʫ ʥʘʙʫʚʘʻ ʥʘʡʤʝʥʰʦʛʦ ʟʥʘʯʝʥʥʷ.  

1. ʇʦʭʽʜʥʘ: S
/
 (x) = 4 - 

̖
. 

2. ʂʨʠʪʠʯʥʽ ʪʦʯʢʠ: S
/
 (x) = 0, ʪʦʙʪʦ 4 - 

̖
 = 0,   

 ʭ
2
 =   ,    ʭ

2
 = 324,         ʭ =  18.   

-18 ʥʝ ʥʘʣʝʞʠʪʴ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʥʷ, ʪʦʤʫ ʤʠ ʤʘʻʤʦ ʦʜʥʫ ʢʨʠʪʠʯʥʫ ʪʦʯʢʫ ʭ 

= 18. ʆʩʢʽʣʴʢʠ ʧʨʠ ʭ 18   S
/
 (x) 0, ʘ ʧʨʠ ʭ18  S

/
 (x)  0, ʪʦ ʭ = 18 ï ʪʦʯʢʘ 

ʤʽʥʽʤʫʤʫ  ʽ ʩʘʤʝ ʚ ʥʽʡ ʬʫʥʢʮʽʷ ʥʘʙʫʚʘʻ ʥʘʡʤʝʥʰʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʆʪʞʝ, ʥʘʡʤʝʥʰʫ ʧʣʦʱʫ ʙʫʜʫʪʴ ʤʘʪʠ ʜʦʨʽʞʢʠ ʪʦʜʽ, ʢʦʣʠ ʜʦʚʞʠʥʘ ʛʘʟʦʥʫ 

ʙʫʜʝ 18 ʤ, ʘ ʰʠʨʠʥʘ ʚʽʜʧʦʚʽʜʥʦ 
̖
 ρς ̍Ȣ  

ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʧʦʙʫʪʽ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʠʭ 

ʤʦʪʠʚʽʚ ʜʦ ʥʘʚʯʘʥʥʷ. ɿʤʽʩʪ ʧʦʙʫʪʦʚʠʭ ʟʘʜʘʯ ʻ ʟʨʦʟʫʤʽʣʠʤ ʽ ʣʝʛʢʠʤ ʜʣʷ 

ʩʧʨʠʡʤʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʧʦʚʥʦʤʫ ʽ ʯʽʪʢʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ ʟʘʜʘʯʥʦʾ ʩʠʪʫʘʮʽʾ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʾʾ ʤʦʜʝʣʶʚʘʥʥʶ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ: ʟʙ. ʥʘʫʢ. ʧʨʘʮʴ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ɯ ɺʩʝʫʢʨ. ʜʠʩʪʘʥʮ. 

ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ., 16 ʙʝʨʝʟʥʷ 2017 ʨ. / ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ 

ʋʢʨʘʾʥʠ, ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ [ʪʘ ʽʥ.].  ɺʽʥʥʠʮʷ, 2017.  ʉ. 150-153. 

2. ʄʘʪʷʰ ʆ. ɯ. ʉʠʩʪʝʤʘ ʟʘʜʘʯ ʥʘ ʫʨʦʢ ʷʢ ʟʘʩʽʙ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʥʘʚʯʘʥʥʷ ʛʝʦʤʝʪʨʽʾ ʚ ʰʢʦʣʽ // ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʫ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ: ʤʝʪʦʜʦʣʦʛʽʷ, ʪʝʦʨʽʷ, 

ʜʦʩʚʽʜ, ʧʨʦʙʣʝʤʠ: ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ. ɺʠʧ. 26. ʂʠʾʚ-ɺʽʥʥʠʮʷ, 2010. ʉ. 39ï44. 

 



126 

 

ɸʥʦʪʘʮʽʷ. ʇʦʢʘʟʘʥʘ ʟʥʘʯʫʱʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʧʦʙʫʪʦʚʠʭ 

ʟʘʜʘʯ ʜʣʷ ʫʯʥʽʚ ʧʨʦʬʽʣʴʥʦʾ ʰʢʦʣʠ. ɸʚʪʦʨʩʴʢʘ ʧʦʙʫʪʦʚʘ ʟʘʜʘʯʘ ʤʦʞʝ ʙʫʪʠ 

ʟʨʘʟʢʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʟʘʜʘʯ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʢʣʘʜʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ, ʧʦʙʫʪʦʚʽ ʟʘʜʘʯʽ, ʧʨʦʬʽʣʴʥʘ ʰʢʦʣʘ. 
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ʈʆɿɼɯʃ 3. ʌʆʈʄʋɺɸʅʅʗ ʊɸ ʈʆɿɺʀʊʆʂ ʃʆɻɯʏʅʆɰ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋʏʅɯɺ 
 

 

ɸʥʪʦʥʶʢ ʄʘʨʠʥʘ ʄʠʭʘʡʣʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʤʘʛʽʩʪʨʘʪʫʨʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ) 

 

ʄɸʊɽʄɸʊʀʏʅɸ ʂʆʄʇɽʊɽʅʊʅɯʉʊʔ ʊɸ ɰɰ ʌʆʈʄʋɺɸʅʅʗ ɺ 

ʋʏʅɯɺ ɺ ʇʈʆʎɽʉɯ ɺʀɺʏɽʅʅʗ ʉʊʆʍɸʉʊʀʂʀ ɺ ʐʂʆʃɯ 

 

ɺʩʪʫʧ. ɿʤʽʥʠ ʚ ʭʘʨʘʢʪʝʨʽ ʦʩʚʽʪʠ ʜʣʷ ʢʽʥʮʷ XX - ʧʦʯʘʪʢʫ XXI ʩʪ. ʧʦʣʷʛʘʶʪʴ 

ʚ ʡʦʛʦ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʮʽʣʷʭ, ʟʤʽʩʪʽ, ʷʢʽ ʚʩʝ ʙʽʣʴʰ ʷʚʥʦ ʦʨʽʻʥʪʫʶʪʴ ʡʦʛʦ ʥʘ 

çʚʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʣʶʜʠʥʠè, ʥʘ ʪʚʦʨʯʫ ʽʥʽʮʽʘʪʠʚʫ, ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʫʯʥʽʚ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ, ʤʦʙʽʣʴʥʽʩʪʴ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʫ ʦʩʚʽʪʽ 

ʟʘʛʘʣʦʤ ʪʘ ʤʘʪʝʤʘʪʠʮʽ ʟʦʢʨʝʤʘ [2].  

ʄʝʪʘ cʪʘʪʪʽ: ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʦʥʷʪʪʷ ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʪʘ 

ʦʩʥʦʚʠ ʾʾ ʬʦʨʤʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʩʪʦʭʘʩʪʠʢʠ ʥʘ ʫʨʦʢʘʭ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʦʟʚʠʪʦʢ ʚ ʫʯʥʽʚ ʧʨʝʜʤʝʪʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ï ʧʨʽʦʨʠʪʝʪʥʝ ʟʘʚʜʘʥʥʷ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ.  ɿʘʛʘʣʴʥʽ ʘʩʧʝʢʪʠ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʥʘʡʰʣʠ ʧʦʩʣʽʜʦʚʥʝ 

ʚʠʩʚʽʪʣʝʥʥʷ ʚ ʨʦʙʦʪʘʭ ɯ. ʗ. ʉʘʬʦʥʦʚʘ, ɸ. ɺʝʨʙʠʮʴʢʦʛʦ, ʇ. ɻʦʨʥʦʩʪʘʷ, ɺ. ɼʦʥʽʷ 

ʪʘ ʽʥʰʠʭ. ɼʦʮʽʣʴʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʧʨʠ ʚʠʚʯʝʥʥʷ ʩʪʦʭʘʩʪʠʢʠ ʥʘʡʢʨʘʱʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʆ.ɺ. ʊʨʫʥʦʚʦʾ. 

ʄʘʪʝʤʘʪʠʢʘ ʷʢ ʰʢʽʣʴʥʠʡ ʧʨʝʜʤʝʪ ʤʘʻ ʜʦʩʪʘʪʥʽʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʪʘ ʨʦʟʚʠʪʢʫ ʩʪʽʡʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʚʦʨʯʦʛʦ ʩʪʠʣʶ ʤʠʩʣʝʥʥʷ, ʪʠʭ ʷʢʦʩʪʝʡ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʽ ʣʶʜʠʥʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʙʫʪʠ ʫʩʧʽʰʥʦʶ ʚ ʩʫʯʘʩʥʦʤʫ ʞʠʪʪʽ, ʪʦʙʪʦ ʙʫʪʠ 

ʢʦʤʧʝʪʝʥʪʥʦʶ.  ʂʦʤʧʝʪʝʥʪʥʘ ʣʶʜʠʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʅ. ʉʣʶʩʘʨʝʥʢʦ ʷʢ ʪʘʢʘ, ʱʦ 

ʤʘʻ ʜʦʩʪʘʪʥʽ ʟʥʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʽʡ ʛʘʣʫʟʽ, ʷʢʘ ʚ ʙʫʜʴ-ʯʦʤʫ ʜʦʙʨʝ ʦʙʽʟʥʘʥʘ, ʪʷʤʫʱʘ, 
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ʢʚʘʣʽʬʽʢʦʚʘʥʘ ʡ ʤʘʻ ʧʝʚʥʽ ʧʦʚʥʦʚʘʞʝʥʥʷ, ʧʨʘʚʘ ʡ ʚʣʘʜʫ [5]. ʊʦʤʫ ʛʦʣʦʚʥʝ 

ʟʘʚʜʘʥʥʷ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ï ʨʦʟʚʠʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʜʽʙʥʦʩʪʽ ʡ ʥʘʚʠʯʢʠ 

ʫʯʥʽʚ, ʧʽʜʚʠʱʫʚʘʪʠ ʧʨʝʩʪʠʞ ʟʥʘʥʴ, ʬʦʨʤʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʤʘʪʝʤʘʪʠʯʥʽ, ʘʣʝ ʡ 

ʢʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʪʦʙʪʦ ʬʦʨʤʫʚʘʪʠ ʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʚ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʟʥʘʥʥʷ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. ɸ ʪʘʢʦʞ, ʷʢ ʟʘʟʥʘʯʘʻ ɺ. 

ʂʫʟʴʤʝʥʢʦ, ʬʦʨʤʫʚʘʪʠ ʫ ʩʚʽʜʦʤʦʩʪʽ ʫʯʥʷ çʢʘʨʪʠʥʫ ʩʚʽʪʫè, ʧʨʠʪʘʤʘʥʥʫ 

ʧʨʝʜʩʪʘʚʥʠʢʦʚʽ ʧʝʚʥʦʾ ʢʫʣʴʪʫʨʠ ʡ ʧʝʚʥʦʛʦ ʩʦʮʽʫʤʫ [1]. ɸʥʘʣʽʟ ʧʦʥʷʪʴ 

çʤʘʪʝʤʘʪʠʯʥʽ ʢʦʤʧʝʪʝʥʮʽʾè ʪʘ çʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴè ʟʜʽʡʩʥʝʥʠʡ ʥʘʤʠ 

ʚ ʨʦʙʦʪʘʭ. ʇʽʜ ʤʘʪʝʤʘʪʠʯʥʦʶ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʽʥʪʝʛʨʘʪʠʚʥʝ 

ʦʩʦʙʠʩʪʽʩʥʝ ʫʪʚʦʨʝʥʥʷ, ʷʢʝ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ, ʫʤʽʥʥʷ, ʥʘʚʠʯʢʠ, 

ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʛʦʪʦʚʥʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʫʯʥʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ  ʪʘ ʟʘʚʜʘʥʥʷ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʞʠʪʪʽ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʢʠ, ʫʩʚʽʜʦʤʣʶʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʟʥʘʯʫʱʽʩʪʴ ʧʨʝʜʤʝʪʘ ʡ ʨʝʟʫʣʴʪʘʪ ʜʽʷʣʴʥʦʩʪʽ. ʆʪʞʝ, ʥʘ ʧʽʜʩʪʘʚʽ ʦʟʥʘʯʝʥʥʷ 

ʧʦʥʷʪʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʚʘʞʘʻʤʦ, ʱʦ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʦʪʨʽʙʥʽ [3]:   

ï ʟʜʘʪʥʽʩʪʴ ʪʚʦʨʯʦ ʤʠʩʣʠʪʠ, ʧʦʩʣʽʜʦʚʥʦ ʤʽʨʢʫʚʘʪʠ ʪʘ ʧʨʝʟʝʥʪʫʚʘʪʠ ʩʚʦʾ 

ʽʜʝʾ;  

ï  ʚʤʽʪʠ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ (ʚʠʟʥʘʯʘʪʠ ʧʨʽʦʨʠʪʝʪʠ, ʧʣʘʥʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʡ ʥʝʩʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʾʭʥʶ ʨʝʘʣʽʟʘʮʽʶ);   

ï ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ.  

ɿʚʘʞʘʶʯʠ ʪʝ, ʱʦ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʮʝ ʨʝʟʫʣʴʪʘʪ ʢʦʛʥʽʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʘ 

ʬʨʘʥʮʫʟʴʢʠʡ ʧʩʠʭʦʣʦʛ ɾ. ʇʽʘʞʝ ʢʘʞʝ, ʱʦ ʢʦʛʥʽʪʠʚʥʽ ʟʜʽʙʥʦʩʪʽ ʤʠ ʧʦʚʠʥʥʽ 

ʩʘʤʦʩʪʽʡʥʦ ʢʦʥʩʪʨʫʶʚʘʪʠ ʯʝʨʝʟ ʩʚʦʾ ʚʣʘʩʥʽ ʜʽʾ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʧʝʨʝʜ ʫʯʠʪʝʣʝʤ ʩʪʦʾʪʴ ʛʦʣʦʚʥʘ ʟʘʜʘʯʘ ï ʨʦʟʚʠʚʘʪʠ ʨʦʟʫʤʦʚʽ ʟʜʽʙʥʦʩʪʽ ʚ ʫʯʥʽʚ. 

ɰʭʥʻ ʬʦʨʤʫʚʘʥʥʷ ʤʘʻ ʙʫʪʠ ʥʝ ʩʪʠʭʽʡʥʠʤ, ʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤ, ʧʦʝʪʘʧʥʠʤ ʽ 

ʩʠʩʪʝʤʘʪʠʯʥʠʤ.  

ɺʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. 

ɿʫʤʦʚʣʝʥʦ ʮʝ ʪʠʤ, ʱʦ ʚʩʝ ʙʽʣʴʰʝ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʧʦʪʨʝʙʫʶʪʴ ʟʘʩʪʦʩʫʚʘʥʴ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ, ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʽ ʫʤʽʥʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. ʈʦʟʙʫʜʦʚʘ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʰʢʦʣʠ ʋʢʨʘʾʥʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 
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ʦʩʚʽʪʠ, ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʷʢʦʾ ʻ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ. ʆʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, ʨʽʚʥʝʚʘ ʽ ʧʨʦʬʽʣʴʥʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʷ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʦʟʨʦʙʢʘʭ ʩʪʘʥʜʘʨʪʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʻ 

ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʦʩʷʛʥʝʥʥʷ ʢʦʞʥʠʤ ʫʯʥʝʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ 

ʥʴʦʛʦ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʽ ʫʤʽʥʴ, ʟʘʛʘʣʴʥʦʛʦ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

[6]. 

ʉʫʯʘʩʥʘ ʨʝʬʦʨʤʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʰʢʦʣʽ ʧʨʠʚʝʣʘ ʜʦ ʧʦʷʚʠ ʚ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ ʚʽʜʥʦʩʥʦ ʥʦʚʠʭ ʟʤʽʩʪʦʚʠʭ ʣʽʥʽʡ: çɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ 

ʤʥʦʞʠʥ. ʂʦʤʙʽʥʘʪʦʨʠʢʘè, çʇʦʯʘʪʢʠ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʩʪʫʧ ʜʦ 

ʩʪʘʪʠʩʪʠʢʠè. ɯʟ ʚʚʝʜʝʥʥʷʤ ʩʪʦʭʘʩʪʠʯʥʦʾ ʣʽʥʽʾ ʩʪʘʚʣʷʪʴʩʷ ʟʘ ʤʝʪʫ ʚʠʤʦʛʠ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʚʤʽʥʴ ʘʥʘʣʽʟʫʚʘʪʠ ʚʠʧʘʜʢʦʚʽ ʬʘʢʪʦʨʠ, ʦʮʽʥʶʚʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ, 

ʚʠʩʫʚʘʪʠ ʛʽʧʦʪʝʟʠ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʩʠʪʫʘʮʽʾ ʽ, ʥʘʨʝʰʪʽ, ʧʨʠʡʤʘʪʠ 

ʨʽʰʝʥʥʷ ʚ ʩʠʪʫʘʮʽʷʭ, ʷʢʽ ʤʘʶʪʴ ʽʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ. ɸ ʮʝ ʧʝʨʝʜʙʘʯʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʡʤʦʚʽʨʥʽʩʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʫʷʚʣʝʥʴ, ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʨʦʟʚʠʪʢʫ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. ɺʠʚʯʝʥʥʷ ʥʦʚʠʭ ʜʣʷ ʰʢʦʣʠ ʪʝʤ ʩʧʨʠʷʻ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʢʣʘʜʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ [7]. 

ʗʢʱʦ ʜʦ ʚʚʝʜʝʥʥʷ ʥʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʪʘʥʜʘʨʪʫ, ʧʦʯʘʪʢʠ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʩʪʫʧʫ ʜʦ ʩʪʘʪʠʩʪʠʢʠ ʨʦʟʛʣʷʜʘʣʠʩʷ ʪʽʣʴʢʠ ʚ ʢʣʘʩʘʭ ʽ ʰʢʦʣʘʭ ʟ 

ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ, ʪʦ ʚ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ ʚʦʥʠ ʩʪʘʣʠ  

ʙʘʟʦʚʠʤʠ  ʟʥʘʥʥʷʤʠ ʽ ʚʤʽʥʥʷʤʠ ʜʣʷ ʫʯʥʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ, ʟʘʟʥʘʯʝʥʽ ʪʝʤʠ 

ʥʘʡʤʝʥʰʝ ʨʦʟʨʦʙʣʝʥʽ ʚ ʤʝʪʦʜʠʮʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʟʘʙʝʟʧʝʯʝʥʽ ʜʦʩʚʽʜʦʤ 

ʫʯʠʪʝʣʽʚ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ  ʪʨʠʚʘʣʫ ʽʩʪʦʨʽʶ ʾʭ ʫʧʨʦʚʘʜʞʝʥʥʷ ʚ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ 

ʤʘʪʝʤʘʪʠʢʠ. 

ʊʘʢ, ʥʝ ʚʠʟʥʘʯʝʥʘ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʩʪʨʫʢʪʫʨʘ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ 

ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʚ ʫʤʦʚʘʭ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ ʚ ʰʢʦʣʘʭ ʥʦʚʦʛʦ ʪʠʧʫ, ʥʝ 

ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʥʴ ʽ ʚʤʽʥʴ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʧʦʯʘʪʢʽʚ 

ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʩʪʫʧʫ ʜʦ ʩʪʘʪʠʩʪʠʢʠ ʚ ʣʽʮʝʷʭ ʽ ʢʣʘʩʘʭ ʟ ʧʦʛʣʠʙʣʝʥʠʤ 

ʪʝʦʨʝʪʠʯʥʠʤ ʽ ʧʨʘʢʪʠʯʥʠʤ ʚʠʚʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ, ʥʝ ʩʪʚʦʨʝʥʽ ʥʘʚʯʘʣʴʥʽ 

ʧʦʩʽʙʥʠʢʠ ʟ ʧʦʯʘʪʢʽʚ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʩʪʫʧʫ ʜʦ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ 

ʢʣʘʩʽʚ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ, ʥʝ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʨʽʚʥʽ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʩʠʩʪʝʤʘ ʟʘʜʘʯ ʟ 
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ʧʨʠʢʣʘʜʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ, ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʦʩʷ ʧʠʪʘʥʥʷ ʥʘʩʪʫʧʥʦʩʪʽ ʤʽʞ 

ʦʩʥʦʚʥʦʶ ʽ ʩʪʘʨʰʦʶ ʰʢʦʣʦʶ, ʥʝ ʩʪʚʦʨʝʥʦ ʤʝʪʦʜʠʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʜʣʷ ʚʯʠʪʝʣʽʚ 

ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʪʝʤ. ʇʝʨʝʣʽʢ ʥʝʚʠʨʽʰʝʥʠʭ ʽ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʨʽʰʝʥʠʭ ʧʠʪʘʥʴ ʤʦʞʥʘ 

ʙʫʣʦ ʙ ʧʨʦʜʦʚʞʫʚʘʪʠ ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʧʨʦʙʣʝʤʘ ʚʠʚʯʝʥʥʷ ʧʦʯʘʪʢʽʚ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʩʪʫʧʫ ʜʦ ʩʪʘʪʠʩʪʠʢʠ ʻ ʙʘʛʘʪʦʘʩʧʝʢʪʥʦʶ [6]. 

ɺʠʙʽʨ ʩʪʠʣʶ ʧʦʜʘʥʥʷ ʧʦʯʘʪʢʽʚ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʩʪʫʧʫ ʜʦ ʩʪʘʪʠʩʪʠʢʠ 

ʚ ʢʣʘʩʘʭ ʨʽʟʥʠʭ ʧʨʦʬʽʣʽʚ ʻ ʜʦʩʠʪʴ ʽʩʪʦʪʥʠʤ. ʊʫʪ ʪʨʝʙʘ ʡʪʠ ʰʣʷʭʦʤ ʨʦʟʫʤʥʦʛʦ 

ʢʦʤʧʨʦʤʽʩʫ ʤʽʞ ʩʪʨʦʛʽʩʪʶ, ʜʦʩʪʫʧʥʽʩʪʶ ʡ ʧʨʠʢʣʘʜʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ, ʥʝ 

ʟʘʙʫʚʘʶʯʠ  ʧʨʦ ʞʦʜʥʫ.   

ʋ ʪʝʭʥʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʧʨʠʨʦʜʥʠʯʠʭ ʢʣʘʩʘʭ ʜʦʮʽʣʴʥʦ ʘʢʮʝʥʪʫʚʘʪʠ 

ʫʚʘʛʫ ʥʘ ʧʨʠʢʣʘʜʥʽʡ ʽ ʧʨʘʢʪʠʯʥʽʡ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ. ʄʝʪʦʜʠʢʘ 

ʥʘʚʯʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʤʦʜʝʣʶʚʘʪʠ ʨʝʘʣʴʥʽ 

ʽʤʦʚʽʨʥʽʩʥʽ ʧʨʦʮʝʩʠ, ʨʦʟʚʠʪʦʢ  ʫʤʽʥʴ, ʽʤʦʚʽʨʥʽʩʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʧʦʩʠʣʝʥʥʷ 

ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚ'ʷʟʢʽʚ.  

ʋ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʣʘʩʘʭ ʚʠʢʣʘʜ ʤʘʪʝʨʽʘʣʫ ʥʦʩʠʪʴ ʜʦʩʠʪʴ ʘʙʩʪʨʘʢʪʥʠʡ 

ʭʘʨʘʢʪʝʨ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʬʦʨʤʘʣʴʥʠʭ ʜʦʚʝʜʝʥʴ, ʟʘʣʠʰʘʶʯʠ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. ɹʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʘʻ 

ʣʝʢʮʽʡʥʘ ʬʦʨʤʘ ʨʦʙʦʪʠ ʟ ʥʘʩʪʫʧʥʠʤʠ ʩʝʤʽʥʘʨʩʴʢʠʤʠ ʟʘʥʷʪʪʷʤʠ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʤʧʽʨʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʥʷʪʪʷ 

ʡʤʦʚʽʨʥʦʩʪʽ, ʮʝ ʜʘʻ ʟʤʦʛʫ ʩʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʽʥʪʫʾʪʠʚʥʝ ʫʷʚʣʝʥʥʷ ʥʝ ʪʽʣʴʢʠ  

ʧʨʦ ʡʤʦʚʽʨʥʽʩʪʴ, ʘ ʡ ʧʨʦ ʩʫʯʘʩʥʠʡ, ʪʦʙʪʦ (ʘʢʩʽʦʤʘʪʠʯʥʠʡ), ʤʝʪʦʜ ʧʦʙʫʜʦʚʠ 

ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ. ʇʦʥʷʪʪʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ  (ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʦʪʠ) 

ʟʥʘʯʥʦ ʣʝʛʰʝ ʩʧʨʠʡʤʘʻʪʴʩʷ ʫʯʥʷʤʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭʥʽʭ ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, 

ʙʘʟʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ, ʞʠʪʪʻʚʦʛʦ ʜʦʩʚʽʜʫ, ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʘʙʩʪʨʘʢʪʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʫʟʘʛʘʣʴʥʝʥʴ. ʊʦʤʫ, ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʧʨʠʨʦʜʥʦ ʧʦʯʠʥʘʪʠ ʟ ʚʠʚʯʝʥʥʷ 

ʧʦʥʷʪʪʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ  ʪʘ ʾʾ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ʇʨʠ ʥʘʚʯʘʥʥʽ ʧʦʯʘʪʢʽʚ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʩʪʫʧʫ ʜʦ ʩʪʘʪʠʩʪʠʢʠ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʇʇɿ GRAN1, Microsoft EXEL [6]. 
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ʉʠʩʪʝʤʘ ʟʘʜʘʯ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʦʯʘʪʢʽʚ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ 

ʚʩʪʫʧʫ ʜʦ ʩʪʘʪʠʩʪʠʢʠ, ʧʦʨʷʜ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʠʧʘʤʠ ʟʘʜʘʯ, ʚʢʣʶʯʘʻ ʟʘʜʘʯʽ, ʷʢʽ 

ʚʽʜʩʫʪʥʽ ʫ ʜʽʶʯʠʭ ʰʢʽʣʴʥʠʭ ʧʽʜʨʫʯʥʠʢʘʭ, ʘʣʝ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʧʨʦʮʝʩʽ 

ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ. ʊʝʤʘʪʠʢʘ ʪʨʘʜʠʮʽʡʥʠʭ ʪʠʧʽʚ ʟʘʜʘʯ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʨʦʟʰʠʨʝʥʘ, ʬʘʙʫʣʘ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʚʜʦʩʢʦʥʘʣʝʥʘ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʧʦʯʘʪʢʽʚ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʩʪʫʧʫ ʜʦ ʩʪʘʪʠʩʪʠʢʠ, ʷʢ ʽ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʙʫʜʴ-ʷʢʦʾ ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ ʘʣʛʝʙʨʠ ʽ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ, ʥʘʡʙʽʣʴʰʽ 

ʪʨʫʜʥʦʱʽ ʚʠʢʣʠʢʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʽʾ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʽ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʽʤʦʚʽʨʥʽʩʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʟ ʧʦʯʘʪʢʽʚ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʩʪʫʧʫ ʜʦ 

ʩʪʘʪʠʩʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ, ʱʦ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʧʨʠ ʮʴʦʤʫ ʻ 

ʚʽʜʙʽʨ ʜʦ ʢʦʞʥʦʾ ʪʝʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʜʽʚ ʟʘʜʘʯ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʜʦʨʝʯʥʽ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʽʥʴ ʽ, 

ʨʘʟʦʤ ʟ ʪʠʤ,  ʜʦʩʪʫʧʥʠʭ ʫʯʥʷʤ. 

ʉʠʩʪʝʤʘ ʟʘʜʘʯ ʧʨʠ ʥʘʚʯʘʥʥʽ ʧʦʯʘʪʢʘʤ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʩʪʫʧʫ ʜʦ 

ʩʪʘʪʠʩʪʠʢʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʪʘʢʠʤʠ ʧʨʠʥʮʠʧʘʤʠ: ʜʦʩʪʫʧʥʦʩʪʽ, 

ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʽ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ, ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʧʦʚʪʦʨʝʥʥʷ ʪʘ ʧʦʩʣʽʜʦʚʥʦʛʦ ʥʘʨʦʩʪʘʥʥʷ ʪʨʫʜʥʦʱʽʚ, 

ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶʶʯʦʾ ʬʫʥʢʮʽʾ, ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘʷʚʥʦʩʪʽ ʯʘʩʫ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʡ [7].  

ʉʠʩʪʝʤʘ ʧʦʪʦʯʥʦʛʦ ʽ ʪʝʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʩʠʩʪʝʤʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʜʘʯ, 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʟʘ ʨʽʚʥʷʤʠ, ʜʘʻ ʟʤʦʛʫ ʢʦʥʪʨʦʣʶʚʘʪʠ ʽ ʟʘʢʨʽʧʣʷʪʠ ʦʪʨʠʤʘʥʽ 

ʟʥʘʥʥʷ, ʥʘʚʠʯʢʠ ʽ ʚʤʽʥʥʷ ʟ ʧʦʯʘʪʢʽʚ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʩʪʫʧʫ ʜʦ ʩʪʘʪʠʩʪʠʢʠ. 

ɯʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʩʘʤʦʩʪʽʡʥʠʭ ʽ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ ʟ ʦʙʦʚôʷʟʢʦʚʦʶ 

ʧʦʜʘʣʴʰʦʶ ʧʝʨʝʚʽʨʢʦʶ ʜʦʟʚʦʣʠʪʴ ʧʨʠʱʝʧʠʪʠ ʥʘʚʠʯʢʠ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʨʘʢʪʠʢʫʤ ʟ ʨʦʟʚôʷʟʘʥʥʷ ʩʪʦʭʘʩʪʠʯʥʠʭ ʟʘʜʘʯ ʩʧʨʠʷʪʠʤʝ 

ʚʽʜʧʨʘʮʶʚʘʥʥʶ ʧʝʚʥʠʭ ʫʤʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʦʚʽʨʥʽʩʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʥʷʪʴ ʽ 

ʤʝʪʦʜʽʚ ʫ ʰʢʦʣʽ. 
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ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʯʥʽʚ 

ʟʘʣʫʯʘʻ ʾʭ ʜʦ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ, ʷʢʝ ʥʘʮʽʣʝʥʝ ʥʘ ʦʚʦʣʦʜʽʥʥʷ 

ʧʨʠʡʦʤʘʤʠ ʤʠʩʣʝʥʥʷ: ʽʥʜʫʢʮʽʾ, ʜʝʜʫʢʮʽʾ, ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ, ʘʥʘʣʦʛʽʾ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʪʘ ʢʦʥʢʨʝʪʠʟʘʮʽʾ. ɿʘʛʘʣʦʤ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʩʠʩʪʝʤʘ ʚʠʚʯʝʥʥʷ ʧʦʯʘʪʢʽʚ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʩʪʫʧʫ ʜʦ ʩʪʘʪʠʩʪʠʢʠ ʧʦʚʠʥʥʦ, 

ʙʝʟʫʤʦʚʥʦ, ʤʘʪʠ ʧʨʠʢʣʘʜʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʫ ʨʝʘʣʽʟʘʮʽʶ ʽ 

ʦʩʦʙʠʩʪʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʽ ʦʩʦʙʣʠʚʦ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʥʘʚʠʯʦʢ ʪʘ ʫʤʽʥʴ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʤʽʩʪʦʚʽ ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʤʽʞʧʨʝʜʤʝʪʥʦʛʦ 

ʟʤʽʩʪʫ. 
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ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʚʠʟʥʘʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɺʢʘʟʘʥʦ, ʱʦ ʩʘʤʝ ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚʩʝʙʽʯʥʦ 

ʨʦʟʚʠʥʝʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. ɸʚʪʦʨ ʨʦʟʛʣʷʜʘʻ, ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʦʭʘʩʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʦʯʘʪʢʠ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʩʪʦʭʘʩʪʠʢʘ, ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

 

 

ɹʘʯʠʥʩʴʢʠʡ ʉʪʝʧʘʥ ʗʨʦʩʣʘʚʦʚʠʯ 

ʚʠʢʣʘʜʘʯ ʤʘʪʝʤʘʪʠʢʠ ʏʦʨʪʢʽʚʩʴʢʦʛʦ ʢʦʣʝʜʞʫ ʝʢʦʥʦʤʽʢʠ ʽ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

 

ʅɽʉʊɸʅɼɸʈʊʅɯ ɿɸɼɸʏɯ ʗʂ ɿɸʉɯɹ ʌʆʈʄʋɺɸʅʅʗ ʃʆɻɯʏʅʆɰ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋʏʅɯɺ 

 

ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʦʚʠʥʥʦ ʟʥʘʭʦʜʠʪʠʩʷ 

ʧʦʨʷʜ ʟ ʚʠʤʦʛʦʶ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʩʚʦʻʥʥʷ ʫʯʥʷʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʨʦʪʷʛʦʤ ʫʩʽʭ ʨʦʢʽʚ ʥʘʚʯʘʥʥʷ ʚ ʰʢʦʣʽ. ʃʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ 

ʫʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ, ʩʠʥʪʝʟʫʚʘʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ, ʫʟʘʛʘʣʴʥʶʚʘʪʠ, ʥʘʚʯʠʪʠ ʫʯʥʷ 

ʤʽʨʢʫʚʘʪʠ, ʜʦʚʦʜʠʪʠ, ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʥʝʤʦʞʣʠʚʦ, ʷʢʱʦ ʚʽʥ ʥʝ ʚʦʣʦʜʽʻ ʮʠʤʠ 

ʨʦʟʫʤʦʚʠʤʠ ʦʧʝʨʘʮʽʷʤʠ. ɸʜʞʝ ʩʘʤʝ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʣʠʙʦʢʝ ʽ ʷʢʽʩʥʝ 

ʟʘʩʚʦʻʥʥʷ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʽ ʩʪʚʦʨʶʶʪʴ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʧʝʨʝʭʦʜʫ ʥʘ ʙʽʣʴʰ 

ʚʠʩʦʢʽ ʨʽʚʥʽ ʨʦʟʚʠʪʢʫ ʤʠʩʣʝʥʥʷ. 

ɺʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʧʦʚôʷʟʘʥʝ ʟ ʟʘʛʘʣʴʥʠʤʠ ʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʚʠʜʘʤʠ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʉʝʨʝʜ ʟʘʛʘʣʴʥʠʭ ʚʠʜʽʚ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʛʦʣʦʚʥʝ 
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ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʧʨʠʡʦʤʠ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʰʢʦʣʽ ʧʝʨʝʚʘʞʘʻ 

ʪʨʘʜʠʮʽʡʥʘ ʤʦʜʝʣʴ ʥʘʚʯʘʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ 

ʫʯʥʽʚ. ʇʦʷʩʥʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʟʘ ʟʨʘʟʢʦʤ, ʧʝʨʝʚʽʨʢʘ 

ʟʥʘʥʥʷ ʧʨʘʚʠʣ ʽ ʪʝʦʨʝʤ, ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʽ ʾʭ ʦʮʽʥʢʘ ʥʝ 

ʨʦʟʚʠʚʘʻ ʚʤʽʥʥʷ ʤʠʩʣʠʪʠ ʩʘʤʦʩʪʽʡʥʦ, ʧʨʦʜʫʢʪʠʚʥʦ ʽ ʣʦʛʽʯʥʦ.  

ɺ ʤʘʪʝʤʘʪʠʮʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʻ ʦʜʥʦʯʘʩʥʦ ʽ ʤʝʪʦʶ ʥʘʚʯʘʥʥʷ, ʽ ʡʦʛʦ 

ʟʘʩʦʙʦʤ. ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ ʻ ʾʭʥʻ ʚʤʽʥʥʷ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ. ʉʪʘʥʜʘʨʪʥʽ ʟʘʜʘʯʽ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʙʝʟʫʤʦʚʥʦ, ʢʦʨʠʩʥʽ ʡ ʥʝʦʙʭʽʜʥʽ. ɸʣʝ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʽ 

ʟʘʚʜʘʥʥʷ, ʱʦ ʬʦʨʤʫʶʪʴ ʩʪʽʡʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʤʘʪʝʤʘʪʠʢʠ, ʪʚʦʨʯʝ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʽʙʨʘʥʠʭ ʟʘʚʜʘʥʴ ʤʦʞʥʘ 

ʥʘʚʯʠʪʠ ʫʯʥʽʚ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʘʣʦʛʽʶ, ʽʥʜʫʢʮʽʶ, ʧʦʨʽʚʥʷʥʥʷ, 

ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ. ʉʘʤʝ ʪʦʤʫ, ʦʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʻ ʟʘʜʘʯʽ [1]. ʄʠ ʚʠʜʽʣʷʻʤʦ ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʜʘʯʽ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʜʦ ʘʥʘʣʽʟʫ ʾʭ ʫʤʦʚʠ, ʘ ʪʘʢʦʞ ʚʠʙʫʜʦʚʫʚʘʥʥʷ 

ʣʦʛʽʯʥʠʭ ʫʤʦʚʠʚʦʜʽʚ. 

ɽʬʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟʘʚʜʘʥʴ ʥʘ ʢʤʽʪʣʠʚʽʩʪʴ, 

ʟʘʜʘʯ-ʞʘʨʪʽʚ, ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʝʙʫʩʽʚ, ʩʦʬʽʟʤʽʚ. ʃʦʛʽʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

ʨʦʟʚʠʚʘʶʪʴ ʛʦʣʦʚʦʣʦʤʢʠ, ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʜʘʯʽ, ʣʦʛʽʯʥʽ ʟʘʚʜʘʥʥʷ. ʎʽʢʘʚʠʡ 

ʤʘʪʝʨʽʘʣ ʨʽʟʥʦʤʘʥʽʪʥʠʡ, ʘʣʝ ʡʦʛʦ ʦʙ'ʻʜʥʫʻ ʥʘʩʪʫʧʥʝ: 

- ʩʧʦʩʽʙ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʥʝʚʽʜʦʤʠʡ. ɼʣʷ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ 

ʭʘʨʘʢʪʝʨʥʠʡ ʤʝʪʦʜ ʧʨʦʙ ʽ ʧʦʤʠʣʦʢ. ʇʦʰʫʢ ʨʦʟʚôʷʟʘʥʥʷ ʚ ʦʢʨʝʤʠʭ 

ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʟʘʢʽʥʯʠʪʠʩʷ ʟʜʦʛʘʜʢʦʶ, ʷʢʘ ʧʽʜʢʘʞʝ ʨʦʟʚôʷʟʦʢ; 

- ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʜʘʯʽ ʧʽʜʪʨʠʤʫʶʪʴ ʽʥʪʝʨʝʩ ʜʦ ʧʨʝʜʤʝʪʫ ʽ ʤʦʪʠʚʫʶʪʴ ʜʦ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʝʟʚʠʯʘʡʥʽʩʪʴ ʩʶʞʝʪʫ ʟʥʘʭʦʜʷʪʴ ʝʤʦʮʽʡʥʠʡ ʚʽʜʛʫʢ 

ʚ ʫʯʥʽʚ ʽ ʩʪʘʚʣʷʪʴ ʾʭ ʚ ʫʤʦʚʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ ʨʦʟʚ'ʷʟʘʥʥʷ; 

- ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʜʘʯʽ ʩʢʣʘʜʝʥʽ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ ʟʘʢʦʥʽʚ ʤʠʩʣʝʥʥʷ. 

ʉʠʩʪʝʤʘʪʠʯʥʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʦʚʠʭ 

ʦʧʝʨʘʮʽʡ. ɿʜʦʛʘʜʮʽ ʷʢ ʩʧʦʩʦʙʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʝʨʝʜʫʻ ʨʝʪʝʣʴʥʠʡ ʘʥʘʣʽʟ: 

ʚʠʜʽʣʝʥʥʷ ʽʩʪʦʪʥʠʭ ʦʟʥʘʢ, ʩʭʦʞʠʭ ʦʟʥʘʢ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʪ. ʜ. ʊʫʪ ʥʝʦʙʭʽʜʥʦ 



135 

 

ʦʟʙʨʦʾʪʠ ʜʽʪʝʡ ʪʘʢʠʤʠ ʧʨʠʡʦʤʘʤʠ ʷʢ ʘʥʘʣʽʟ ʽ ʩʠʥʪʝʟ, ʧʦʨʽʚʥʷʥʥʷ, ʘʥʘʣʦʛʽʷ, 

ʢʣʘʩʠʬʽʢʘʮʽʷ. ʇʨʦʧʦʥʫʶʯʠ ʫʯʥʷʤ ʮʽʢʘʚʽ ʟʘʚʜʘʥʥʷ, ʤʠ ʚʯʠʤʦ ʾʭ ʚʠʢʦʥʫʚʘʪʠ ʮʽ 

ʦʧʝʨʘʮʽʾ ʽ ʦʜʥʦʯʘʩʥʦ ʨʦʟʚʠʚʘʻʤʦ ʾʭ. ʆʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʪʝ, ʱʦ ʪʘʢʽ ʟʘʜʘʯʽ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʪʝʤ. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʪʘʢʠʭ ʟʘʜʘʯ. 

ɿʘʜʘʯʘ 1. ɭ 19 ʛʠʨ ʚʘʛʦʶ 1 ʛ, 2 ʛ, 3 ʛ, ..., 19 ʛ. ɼʝʚôʷʪʴ ʟ ʥʠʭ ï ʟʘʣʽʟʥʽ, 

ʜʝʚôʷʪʴ ï ʙʨʦʥʟʦʚʽ, ʦʜʥʘ ï ʟʦʣʦʪʘ. ɺʽʜʦʤʦ, ʱʦ ʟʘʛʘʣʴʥʘ ʚʘʛʘ ʚʩʽʭ ʟʘʣʽʟʥʠʭ ʛʠʨ ʥʘ 

90 ʛ ʙʽʣʴʰʝ, ʥʽʞ ʟʘʛʘʣʴʥʘ ʚʘʛʘ ʙʨʦʥʟʦʚʠʭ. ɿʥʘʡʜʽʪʴ ʚʘʛʫ ʟʦʣʦʪʦʾ ʛʠʨʽ. 

ɿʘʜʘʯʘ 2. ɿʘ ʢʨʫʛʣʠʤ ʩʪʦʣʦʤ ʙʫʣʠ ʧʨʠʛʦʪʦʚʣʝʥʽ 12 ʤʽʩʮʴ ʜʣʷ ʞʫʨʽ ʽʟ 

ʟʘʟʥʘʯʝʥʥʷʤ ʽʤʝʥ ʥʘ ʢʦʞʥʦʤʫ ʤʽʩʮʽ. ʄʠʢʦʣʘ ʄʠʢʦʣʘʡʦʚʠʯ, ʷʢʠʡ ʧʨʠʡʰʦʚ 

ʧʝʨʰʠʤ, ʯʝʨʝʟ ʥʝʫʚʘʞʥʽʩʪʴ ʩʽʚ ʥʝ ʥʘ ʩʚʦʻ, ʘ ʥʘ ʥʘʩʪʫʧʥʝ ʤʽʩʮʝ (ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ 

ʩʪʨʽʣʢʦʶ). ʂʦʞʝʥ ʯʣʝʥ ʞʫʨʽ, ʧʽʜʭʦʜʠʚ ʜʦ ʩʪʦʣʫ ʧʽʩʣʷ ʥʴʦʛʦ, ʟʘʡʤʘʚ ʩʚʦʻ ʤʽʩʮʝ 

ʘʙʦ, ʷʢʱʦ ʚʦʥʦ ʚʞʝ ʙʫʣʦ ʟʘʡʥʷʪʦ, ʧʨʦʭʦʜʠʚ ʥʘʚʢʦʣʦ ʩʪʦʣʫ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ 

ʩʪʨʽʣʢʦʶ ʽ ʩʽʜʘʚ ʥʘ ʥʘʩʪʫʧʥʝ ʚʽʣʴʥʝ ʤʽʩʮʝ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʯʣʝʥʽʚ ʞʫʨʽ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʦʛʦ, ʚ ʷʢʦʤʫ ʧʦʨʷʜʢʫ ʚʦʥʠ ʧʽʜʭʦʜʠʣʠ ʜʦ ʩʪʦʣʫ. ʉʢʽʣʴʢʠ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ 

ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʩʘʜʞʝʥʥʷ ʞʫʨʽ? 

ɿʘʜʘʯʘ 3. ʋ ʜʝʷʢʽʡ ʜʝʨʞʘʚʽ, ʚ ʷʢʦʤʫ ʚʩʴʦʛʦ 10 ʤʽʩʪ, ʚʢʣʶʯʥʦ ʟʽ ʩʪʦʣʠʮʝʶ, 

ʤʝʨʝʞʘ ʜʦʨʽʛ ʚʣʘʰʪʦʚʘʥʘ ʪʘʢ: ʫʩʽ ʤʽʩʪʘ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʢʦʣʽ; ʩʪʦʣʠʮʷ ʟôʻʜʥʘʥʘ 

ʦʢʨʝʤʠʤʠ ʛʽʣʢʘʤʠ ʟ ʢʦʞʥʠʤ ʟ ʤʽʩʪ, ʢʨʽʤ ʩʫʩʽʜʽʚ ʧʦ ʢʦʣʫ. ʋʨʷʜ ʨʦʟʙʠʚ ʤʝʨʝʞʫ 

ʜʦʨʽʛ ʥʘ ʜʽʣʷʥʢʠ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʤʽʩʪʘʤʠ ʽ ʧʦʩʪʘʥʦʚʠʚ ʨʦʟʜʽʣʠʪʠ ʮʽ ʜʽʣʷʥʢʠ ʤʽʞ 

ʜʚʦʤʘ ʢʦʤʧʘʥʽʷʤʠ ʪʘʢ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʧʨʦʾʭʘʪʠ ʤʽʞ ʙʫʜʴ-ʷʢʠʤʠ ʜʚʦʤʘ 

ʤʽʩʪʘʤʠ ʷʢ ʧʦ ʜʦʨʦʛʘʭ ʪʽʣʴʢʠ ʧʝʨʰʦʾ ʢʦʤʧʘʥʽʾ, ʪʘʢ ʽ ʧʦ ʜʦʨʦʛʘʭ ʪʽʣʴʢʠ ʜʨʫʛʦʾ 

ʢʦʤʧʘʥʽʾ. ʏʠ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʮʶ ʧʦʩʪʘʥʦʚʫ? 

ɿʘʜʘʯʘ 4. ʇôʷʪʴ ʩʽʣ ʨʦʟʪʘʰʦʚʘʥʽ ʦʜʠʥ ʟʘ ʦʜʥʠʤ ʥʘ ʧʨʷʤʽʡ ʜʦʨʦʟʽ. ɼʝ ʪʨʝʙʘ 

ʚʠʢʦʧʘʪʠ ʢʦʣʦʜʷʟʴ, ʱʦʙ ʩʫʤʘ ʚʽʜʩʪʘʥʝʡ ʚʽʜ ʥʴʦʛʦ ʜʦ ʩʽʣ ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦʶ? 

ɿʘʜʘʯʘ 5. ʋ ʚʦʩʴʤʠ ʢʦʨʟʠʥʘʭ ʣʝʞʘʣʠ ʷʙʣʫʢʘ ʪʨʴʦʭ ʩʦʨʪʽʚ: ɸʥʪʦʥʽʚʢʘ, 

ɼʞʦʥʘʪʘʥ ʽ ʏʝʤʧʽʦʥ, ʧʨʠʯʦʤʫ ʚ ʢʦʞʥʦʤʫ ʢʦʰʠʢʫ ʷʙʣʫʢʘ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʩʦʨʪʫ. ʋ 

ʧʝʨʰʦʤʫ ʢʦʰʠʢʫ ʣʝʞʘʣʦ 20 ʷʙʣʫʢ, ʫ ʜʨʫʛʦʤʫ ï 24, ʫ ʪʨʝʪʴʦʤʫ ï 28, ʚ 

ʯʝʪʚʝʨʪʦʤʫ ï 32, ʚ ʧôʷʪʦʤʫ ï 36, ʚ ʰʦʩʪʦʤʫ ï 40, ʚ ʩʴʦʤʦʤʫ ï 44, ʚ ʚʦʩʴʤʦʤʫ ï 

48. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʧʨʦʜʘʣʠ ʢʦʰʠʢ ʏʝʤʧʽʦʥʫ, ʷʙʣʫʢ ʮʴʦʛʦ ʩʦʨʪʫ ʟʘʣʠʰʠʣʦʩʷ 



136 

 

ʚʜʚʽʯʽ ʙʽʣʴʰʝ, ʥʽʞ ɸʥʪʦʥʽʚʢʠ, ʘʣʝ ʚʜʚʽʯʽ ʤʝʥʰʝ, ʥʽʞ ɼʞʦʥʘʪʘʥʘ. ʋ ʷʢʠʭ 

ʢʦʨʟʠʥʘʭ ʣʝʞʘʣʘ ɸʥʪʦʥʽʚʢʘ, ʘ ʚ ʷʢʠʭ ʏʝʤʧʽʦʥ? 

ɿʘʜʘʯʘ 6. ʋ ʧʘʨʣʘʤʝʥʪʽ ʫ ʢʦʞʥʦʛʦ ʥʝ ʙʽʣʴʰʝ ʪʨʴʦʭ ʚʦʨʦʛʽʚ. ɼʦʚʝʜʽʪʴ, ʱʦ 

ʧʘʨʣʘʤʝʥʪ ʤʦʞʝ ʙʫʪʠ ʨʦʟʙʠʪʠʡ ʥʘ ʜʚʽ ʧʘʣʘʪʠ ʪʘʢ, ʱʦ ʫ ʢʦʞʥʦʛʦ ʯʣʝʥʘ 

ʧʘʨʣʘʤʝʥʪʫ ʚ ʡʦʛʦ ʧʘʣʘʪʽ ʙʫʜʝ ʥʝ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʚʦʨʦʛʘ.  

ɿʘʜʘʯʘ 7. ʅʘ ʦʣʽʤʧʽʘʜʫ ʟ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠʾʭʘʣʦ n ʰʢʦʣʷʨʽʚ. ɺʠʷʚʠʣʦʩʷ, ʱʦ 

ʩʝʨʝʜ ʙʫʜʴ-ʷʢʠʭ ʧôʷʪʠ ʟʥʘʡʜʝʪʴʩʷ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ, ʟʥʘʡʦʤʠʡ ʟ ʫʩʽʤʘ ʽʥʰʠʤʠ ʟ 

ʮʽʻʾ ʧôʷʪʽʨʢʠ. ʇʨʠ ʷʢʠʭ n ʟʚʽʜʩʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʦʣʽʤʧʽʘʜʽ 

ʧʨʠʩʫʪʥʽʡ ʰʢʦʣʷʨ, ʟʥʘʡʦʤʠʡ ʟ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʦʣʽʤʧʽʘʜʠ? 

ʈʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʜʘʯ - ʜʫʞʝ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ. ɺʯʠʪʝʣʶ ʥʝ 

ʚʘʨʪʦ ʧʽʜʢʘʟʫʚʘʪʠ ʜʦ ʷʢʦʛʦ ʨʦʟʜʽʣʫ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʚʽʜʥʦʩʠʪʴʩʷ ʟʘʚʜʘʥʥʷ, ʷʢʽ 

ʪʝʦʨʝʤʠ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʪʦʱʦ.  

ʇʨʦʪʷʛʦʤ ʫʩʽʭ ʨʦʢʽʚ ʥʘʚʯʘʥʥʷ ʚ ʰʢʦʣʽ ʥʝʦʙʭʽʜʥʦ ʚʩʝʙʽʯʥʦ ʨʦʟʚʠʚʘʪʠ 

ʣʦʛʽʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫʯʥʽʚ. ɸʜʞʝ ʣʦʛʽʢʘ ʥʝʦʙʭʽʜʥʘ ʪʘʤ, ʜʝ ʥʝʦʙʭʽʜʥʦ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʽ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʨʽʟʥʽ ʧʦʥʷʪʪʷ, ʜʘʪʠ ʾʤ ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ.  
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ɹʘʯʠʥʩʴʢʘ ʈʦʢʩʦʣʘʥʘ ʉʪʝʧʘʥʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 

 

ʊʀʇʆʃʆɻɯʗ ɿɸɺɼɸʅʔ ɼʃʗ ʈʆɿɺʀʊʂʋ ʃʆɻɯʏʅʆɰ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋʏʅɯɺ ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ 

 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʫʤʽʥʴ, ʟʛʽʜʥʦ ʟ ʂʦʥʮʝʧʮʽʻʶ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, ʻ 

ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʷʢʝ ʧʨʦʥʠʟʫʻ çʢʘʥʚʫè ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʽ ʷʢʝ 

ʧʦʪʨʽʙʥʝ ʢʦʞʥʦʤʫ ʜʣʷ ʩʘʤʦʨʦʟʚʠʪʢʫ ʪʘ ʦʩʦʙʠʩʪʦʾ ʨʝʘʣʽʟʘʮʽʾ. ʂʨʠʪʠʯʥʝ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʰʢʦʣʽ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʧʨʦʪʝ ʥʘʰ ʥʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫʤʦʚ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. ʆʩʢʽʣʴʢʠ 

ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʻ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ, 

ʪʦ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʽ ʩʧʝʮʽʘʣʴʥʽ ʟʘʜʘʯʽ, ʷʢʽ ʥʘʡʢʨʘʱʝ ʩʧʨʠʷʶʪʴ 

ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. ʋʤʽʥʥʷ ʫʯʥʽʚ ʣʦʛʽʯʥʦ ʤʠʩʣʠʪʠ ʫ ʧʨʦʮʝʩʽ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʷʢ ʦʟʥʘʢʫ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʣʦʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʢʣʶʯʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʷʢʠʡ 

ʚʽʜʦʢʨʝʤʣʶʻ ʪʠʭ ʫʯʥʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʚʽʜʦʤʦ, ʚʧʝʚʥʝʥʦ ʽ ʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʚʜʘʥʥʷ, ʚʠʙʠʨʘʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʩʧʦʩʽʙ, ʬʦʨʤʫʣʫ ʪʦʱʦ, ʚʽʜ ʪʠʭ, 

ʭʪʦ ʟʜʽʡʩʥʶʻ ʦʙʯʠʩʣʝʥʥʷ ʯʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʟʘ ʟʨʘʟʢʦʤ ʯʠ ʟʘʚʯʝʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʫʯʥʽ, ʫ ʷʢʠʭ ʩʬʦʨʤʦʚʘʥʘ ʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʤʦʞʫʪʴ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʦʙʨʘʥʫ ʬʦʨʤʫʣʫ ʯʠ ʦʙʨʘʥʠʡ ʩʧʦʩʽʙ ʨʦʟʚôʷʟʘʥʥʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ɺʦʥʠ ʥʝ ʪʽʣʴʢʠ ʤʦʞʫʪʴ ʨʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ, ʚʦʥʠ ʤʦʞʫʪʴ 

ʧʦʷʩʥʠʪʠ ʘʣʛʦʨʠʪʤ, ʷʢʠʡ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ. 

ʇʨʦʮʝʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʧʨʠ ʧʨʘʚʠʣʴʥʦ 

ʧʽʜʽʙʨʘʥʽʡ ʤʝʪʦʜʠʮʽ ʥʘʚʯʘʥʥʷ, ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʚʠʤʘʛʘʻ ʚʠʢʦʥʘʥʥʷ ʨʦʟʫʤʦʚʠʭ ʦʧʝʨʘʮʽʡ: 

ʘʥʘʣʽʟʫ ʽ ʩʠʥʪʝʟʫ, ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʽ ʘʙʩʪʨʘʛʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ, ʧʦʨʽʚʥʷʥʥʷ, 
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ʫʟʘʛʘʣʴʥʝʥʥʷ, ʢʣʘʩʠʬʽʢʘʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ, 

ʜʦʚʝʜʝʥʥʷ ʯʠ ʟʘʧʝʨʝʯʝʥʥʷ ʷʢʦʛʦʩʴ ʬʘʢʪʫ ʪʦʱʦ. ʇʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʙʫʜʴ-ʷʢʦʾ 

ʟʘʜʘʯʽ, ʫʯʝʥʴ ʤʘʻ ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ: ʚʽʜʦʢʨʝʤʠʪʠ ʟʘʧʠʪʘʥʥʷ ʚʽʜ ʫʤʦʚʠ, ʚʠʜʽʣʠʪʠ 

ʰʫʢʘʥʽ ʽ ʜʘʥʽ ʯʠʩʣʘ; ʥʘʤʽʪʠʪʠ ʧʣʘʥ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʅʘʩʪʫʧʥʠʤʠ ʨʦʟʫʤʦʚʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ ʻ: ʩʠʥʪʝʟ, ʥʘ ʦʩʥʦʚʽ ʢʦʥʢʨʝʪʠʟʘʮʽʾ, ʘ ʧʦʪʽʤ ʘʙʩʪʨʘʛʫʚʘʥʥʷ 

(ʚʽʜʚʦʣʽʢʘʶʯʠʩʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ, ʩʣʽʜ ʟôʷʩʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʽʾ).  

ʇʨʦʧʦʥʫʻʤʦ ʜʣʷ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʪʠʧʦʣʦʛʽʾ 

ʟʘʚʜʘʥʴ, ʷʢʽ ʥʦʩʷʪʴ ʬʦʨʤʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʦʪʝ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʙʫʜʴ-ʷʢʦʾ ʪʝʤʠ ʪʘ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʦʢʨʝʤʠʭ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ʫ ʨʦʟʫʤʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʘ ʦʪʞʝ, ʾʭʥʽʡ ʣʦʛʽʯʥʽʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʪʠʧʠ ʟʘʚʜʘʥʴ ʩʧʨʠʷʪʠʤʫʪʴ ʬʦʨʤʫʚʘʥʥʶ ʪʘʢʠʭ ʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʷʢ:  

- ʫʟʘʛʘʣʴʥʝʥʥʷ 

¶ ʚʠʟʥʘʯʠʪʠ ʨʦʜʦʚʝ ʧʦʥʷʪʪʷ ʪʘ ʡʦʛʦ ʚʠʜʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ;  

¶ ʧʦʙʫʜʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʜʦʚʠʭ ʧʦʥʷʪʴ ʧʝʚʥʦʾ ʪʝʤʠ; 

¶ ʚʠʟʥʘʯʠʪʠ ʧʦʥʷʪʪʷ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʚ ʧʝʚʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʜʘʥʦʛʦ; 

¶ ʚʠʟʥʘʯʠʪʠ ʫ ʷʢʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʧʝʨʝʙʫʚʘʶʪʴ ʧʦʥʷʪʪʷ (ʥʘʧʨʠʢʣʘʜ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤ ɭʡʣʝʨʘ). 

- ʧʦʨʽʚʥʷʥʥʷ:  

¶ ʧʦʨʽʚʥʷʪʠ ʷʚʠʱʘ ʟʘ ʟʘʜʘʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ (ʢʨʠʪʝʨʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʫʯʠʪʝʣʝʤ, ʫʯʝʥʴ ʟʜʽʡʩʥʶʻ ʧʦʨʽʚʥʷʥʥʷ); 

¶ ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʾ, ʟʘ ʷʢʠʤʠ ʧʦʨʽʚʥʶʶʪʴʩʷ ʷʚʠʱʘ (ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʦ, 

ʫʯʝʥʴ ʧʦʚʠʥʝʥ ʩʬʦʨʤʫʣʶʚʘʪʠ ʢʨʠʪʝʨʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʮʝ ʜʦʧʦʤʦʞʝ ʡʦʤʫ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʽʣʴʰ ʪʦʯʥʦ ʽ 

ʧʨʘʚʠʣʴʥʦ ʚʠʷʚʣʷʪʠ ʽ ʬʦʨʤʫʣʶʚʘʪʠ ʢʨʠʪʝʨʽʾ ʩʘʤʦʩʪʽʡʥʦ); 

¶ ʩʘʤʦʩʪʽʡʥʦ ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʾ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʽ ʟʜʽʡʩʥʠʪʠ ʡʦʛʦ). 

- ʢʣʘʩʠʬʽʢʘʮʽʷ: 

¶ ʚʽʜʥʝʩʪʠ ʷʚʠʱʝ ʜʦ ʧʝʚʥʦʾ ʛʨʫʧʠ ʟʛʽʜʥʦ ʟ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ; 

¶ ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ; 
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¶ ʟʥʘʡʪʠ ʟʘʡʚʝ ʩʣʦʚʦ ʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʨʷʜʽ; 

¶ ʚʠʟʥʘʯʠʪʠ, ʜʦ ʷʢʦʾ ʛʨʫʧʠ ʧʦʥʷʪʴ ʙʽʣʴʰ ʟʘʛʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʘʥʝ; 

¶ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʧʦʥʷʪʪʷ (ʚʠʟʥʘʯʠʪʠ, ʥʘ ʷʢʽ ʛʨʫʧʠ / ʚʠʜʠ ʤʦʞʥʘ ʨʦʟʙʠʪʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʧʦʥʷʪʪʷ); 

¶ ʜʘʪʠ ʢʽʣʴʢʘ ʢʣʘʩʠʬʽʢʘʮʽʡ ʦʜʥʦʛʦ ʧʦʥʷʪʪʷ; 

- ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ: ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʥʷ ʚʠʜʽʣʷʪʠ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʧʨʦʧʦʥʫʻʤʦ ʫʯʥʷʤ ʩʪʘʚʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʧʠʪʘʥʥʷ: 

¶ ʑʦ ʚʽʜʙʫʣʦʩʷ? ʗʢʽ ʟʤʽʥʠ ʧʨʠʚʝʣʠ ʜʦ ʜʘʥʦʛʦ ʷʚʠʱʘ / ʧʦʥʷʪʪʷ? 

¶ ʏʦʤʫ ʷʚʠʱʝ ʚʠʥʠʢʣʦ (ʧʦʥʷʪʪʷ ʟôʷʚʠʣʦʩʷ)? 

¶ ʏʦʤʫ ʧʦʥʷʪʪʷ ʬʦʨʤʫʣʶʻʪʴʩʷ ʩʘʤʝ ʪʘʢ, ʘ ʥʝ ʽʥʘʢʰʝ? ɺʠʷʚʠʪʠ 

ʧʦʭʦʜʞʝʥʥʷ ʽʩʪʦʪʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

¶ ʅʘ ʱʦ ʚʧʣʠʥʫʣʦ ʷʚʠʱʝ / ʧʦʥʷʪʪʷ, ʷʢʽ ʟʤʽʥʠ ʚʦʥʠ ʩʧʨʠʯʠʥʠʣʠ? 

¶ ʅʘʩʢʽʣʴʢʠ ʚʘʞʣʠʚʝ ʪʝ ʯʠ ʽʥʰʝ ʧʦʥʷʪʪʷ? 

¶ ʗʢʽ ʬʘʢʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʚʘʞʣʠʚʽʩʪʴ? 

- ʘʥʘʣʽʟ: ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ ʚʘʨʪʦ ʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ 

ʟʘʚʜʘʥʥʷ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʘʥʘʣʽʟʽ ʧʝʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʃʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫʯʥʽʚ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʙʘʟʦʚʦʾ ʰʢʦʣʠ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʚʦʣʦʜʽʥʥʷ 

ʢʦʤʧʣʝʢʩʦʤ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʘʙʝʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ 

ʥʝʦʙʭʽʜʥʠʡ ʙʘʟʠʩ ʜʣʷ ʡʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʘʞʣʠʚʦ ʤʝʪʦʜʠʯʥʦ ʚʠʚʘʞʝʥʦ ʧʽʜʙʠʨʘʪʠ ʽ 

ʩʠʩʪʝʤʘʪʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʚʧʨʘʚʠ ʽ ʟʘʜʘʯʽ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʬʦʨʤʫʚʘʥʥʶ ʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ.  
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ɸʥʦʪʘʮʽʷ. ʋ ʤʘʪʝʨʽʘʣʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʩʥʦʚʥʽ ʪʠʧʠ ʟʘʚʜʘʥʴ, ʷʢʽ 

ʩʧʨʠʷʪʠʤʫʪʴ ʬʦʨʤʫʚʘʥʥʶ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʘ ʦʪʞʝ, ʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʫʯʥʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ, ʟʘʚʜʘʥʥʷ. 

 

 

ɺʦʟʥʦʩʠʤʝʥʢʦ ɼʘʨʽʷ ɸʥʘʪʦʣʽʾʚʥʘ 

ʋʤʘʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʇʘʚʣʘ ʊʠʯʠʥʠ, 

ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 

 

ʌʆʈʄʋɺɸʅʅʗ ɿɼʆʈʆɺôʗɿɹɽʈɯɻɸʖʏʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋʏʅɯɺ 

ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ 

 

ʆʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ ʻ 

ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ʃʶʜʠʥʘ ʧʦʚʠʥʥʘ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʮʽʥʥʽʩʪʴ ʟʜʦʨʦʚôʷ 

ʷʢ ʚʣʘʩʥʦʛʦ ʱʘʩʪʷ, ʤʘʪʠ ʚʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ ʘʢʪʠʚʥʦ ʟʙʝʨʽʛʘʪʠ ʽ ʨʦʟʚʠʚʘʪʠ 

ʟʜʦʨʦʚôʷ.  

ɿʜʦʨʦʚôʷ ʥʘʮʽʾ ʚ ʥʘʰ ʯʘʩ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʦʢʘʟʥʠʢ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʜʫʭʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ  ʜʝʨʞʘʚʠ, ʦʩʢʽʣʴʢʠ ʜʝʨʞʘʚʥʘ 
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ʧʦʣʽʪʠʢʘ ʱʦʜʦ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʬʦʨʤʫʻʪʴʩʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʽ 

ʧʦʩʣʽʜʦʚʥʦ. ɺʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ  ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫè, 

ʅʘʮʽʦʥʘʣʴʥʦʶ ʜʦʢʪʨʠʥʦʶ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʩʧʦʨʪʫ ʪʘ ʜʝʨʞʘʚʥʠʤʠ 

ʧʨʦʛʨʘʤʘʤʠ: ʎʽʣʴʦʚʦʶ ʢʦʤʧʣʝʢʩʥʦʶ ʧʨʦʛʨʘʤʦʶ çʌʽʟʠʯʥʝ ʚʠʭʦʚʘʥʥʷ ï 

ʟʜʦʨʦʚôʷ ʥʘʮʽʾè, ʅʘʮʽʦʥʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ çʈʝʧʨʦʜʫʢʪʠʚʥʝ ʟʜʦʨʦʚôʷ ʥʘʮʽʾè ʪʘ 

ʂʦʥʮʝʧʮʽʻʶ çʅʦʚʦʾ ʋʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠè. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʂʦʥʮʝʧʮʽ ʾçʅʦʚʦʾ ʋʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠè ʩʫʯʘʩʥʘ ʰʢʦʣʘ, ʦʢʨʽʤ 

ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʨʦʙʣʝʥʥʷ ʚ ʫʯʥʽʚ ʥʘʚʠʯʦʢ 

ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʪʘ ʮʽʥʥʽʩʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʟʜʦʨʦʚôʷ. ɼʘʥʘ ʢʦʥʮʝʧʮʽʷ 

ʙʘʟʫʻʪʴʩʷ ʥʘ 10 ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʭ, ʦʜʥʽʻʶ ʟ ʥʠʭ ʻ çɽʢʦʣʦʛʽʯʥʘ 

ʛʨʘʤʦʪʥʽʩʪʴ ʽ ʟʜʦʨʦʚʝ ʞʠʪʪʷè. ɺ ʦʩʥʦʚʽ ʜʘʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʣʝʞʘʪʴ ʫʤʽʥʥʷ 

ʨʦʟʫʤʥʦ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʨʘʤʢʘʭ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʦʣʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ 

ʣʶʜʠʥʠ, ʟʜʘʪʥʽʩʪʴ ʽ ʙʘʞʘʥʥʷ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ [2].  

ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʟʘʚʜʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ 

ʟʜʦʨʦʚôʷʟʙʝʨʽʛʘʶʯʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʫ ʷʢʦʛʦ 

ʚʠʭʦʚʫʻʪʴʩʷ ʫʩʚʽʜʦʤʣʝʥʝ, ʨʘʮʽʦʥʘʣʴʥʦ-ʮʽʥʥʽʩʥʝ ʪʘ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʝ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʣʘʩʥʦʛʦ ʟʜʦʨʦʚôʷ, ʘ ʩʘʤʘ ʦʩʦʙʠʩʪʽʩʪʴ ʩʪʘʻ ʥʦʩʽʻʤ ʽ ʚʽʜʪʚʦʨʶʚʘʯʝʤ 

ʚʘʣʝʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ. ʉʘʤʝ ʚʯʠʪʝʣʽ ʤʘʶʪʴ ʩʧʨʷʤʦʚʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʥʘ 

ʪʝ, ʱʦʙ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʤʘʚ ʥʘ ʤʝʪʽ ʥʝ ʣʠʰʝ ʦʚʦʣʦʜʽʥʥʷ ʟʥʘʥʥʷʤʠ ʪʘ ʧʝʚʥʠʤ 

ʥʘʙʦʨʦʤ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʘ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʫʩʚʽʜʦʤʣʝʥʥʷ ʞʠʪʪʻʚʠʭ ʮʽʥʥʦʩʪʝʡ, 

ʮʽʥʥʦʩʪʝʡ ʟʜʦʨʦʚôʷ, ʱʦ ʻ ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʥʠʢʘʤʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ɸʜʞʝ ʙʫʪʠ 

ʢʦʤʧʝʪʝʥʪʥʠʤ ʦʟʥʘʯʘʻ ʥʝ ʪʽʣʴʢʠ ʤʘʪʠ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ, ʘ ʱʝ ʡ ʚʤʽʪʠ ʾʭ 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. 

ɿʜʦʨʦʚôʷʟʙʝʨʽʛʘʶʯʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʫʩʧʽʰʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʧʝʜʘʛʦʛʘ, ʢʦʪʨʠʡ ʧʨʘʮʶʻ ʚ 

ʫʤʦʚʘʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʧʦʰʠʨʝʥʥʷ ʷʚʠʱ ʥʝʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ʉʫʯʘʩʥʠʡ ʧʝʜʘʛʦʛ ʤʘʻ ʟʥʘʪʠ ʽ 

ʚʤʽʪʠ ʚʠʟʥʘʯʘʪʠ ʨʝʘʣʴʥʠʡ ʨʽʚʝʥʴ ʜʫʭʦʚʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ, ʧʩʠʭʽʯʥʦʛʦ, ʬʽʟʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ ʢʣʘʩʫ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʙʠʨʘʪʠ ʽʟ ʫʞʝ 
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ʚʽʜʦʤʠʭ, ʢʦʥʩʪʨʫʶʚʘʪʠ ʘʙʦ ʚʠʨʦʙʣʷʪʠ ʻʜʠʥʫ ʚʠʭʦʚʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʷʢʘ ʙ 

ʟʘʙʝʟʧʝʯʠʣʘ ʦʩʦʙʠʩʪʽʩʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠʭʦʚʘʥʮʽʚ. 

ʇʝʨʝʜ ʩʫʯʘʩʥʠʤ ʚʯʠʪʝʣʝʤ ʤʘʪʝʤʘʪʠʢʠ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʦʨʝʥʥʽ ʧʝʚʥʠʭ 

ʫʤʦʚ, ʷʢʽ ʙ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʯʝʨʝʟ ʨʝʘʣʽʟʘʮʽʶ ʦʟʜʦʨʦʚʯʦʾ ʬʫʥʢʮʽʾ ʦʩʚʽʪʠ ʜʘʣʠ 

ʟʤʦʛʫ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʪʚʦʨʯʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʢʦʞʥʦʛʦ ʫʯʥʷ ʪʘ ʜʦʧʦʤʦʛʣʠ ʡʦʤʫ ʩʪʘʪʠ ʪʚʦʨʮʝʤ ʩʚʦʛʦ ʞʠʪʪʷ, ʘ ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ ï ʜʦʟʚʦʣʠʣʠ ʙ ʚʠʡʪʠ ʟʽ ʩʪʽʥ ʰʢʦʣʠ ʟʽ ʩʚʽʜʦʤʠʤ ʮʽʥʥʽʩʥʠʤ 

ʩʪʘʚʣʝʥʥʷʤ ʜʦ ʚʣʘʩʥʦʛʦ ʟʜʦʨʦʚôʷ, ʷʢ ʧʝʨʰʦʯʝʨʛʦʚʦʾ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʞʠʪʪʻʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

 ʋ ʧʨʦʮʝʩʽ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ 

ʟʜʦʨʦʚôʷʟʙʝʨʽʛʘʶʯʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʟʜʘʪʝʥ ʩʬʦʨʤʫʚʘʪʠ ʚ 

ʫʯʥʽʚ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʟʜʦʨʦʚôʷʟʙʝʨʽʛʘʶʯʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ [1]:  

V ɾʠʪʪʻʚʽ ʟʥʘʥʥʷ ʽ ʥʘʚʠʯʢʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʬʽʟʠʯʥʦʤʫ ʟʜʦʨʦʚôʶ 

(ʨʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ, ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ, ʩʘʥʽʪʘʨʥʦ-ʛ̔ ʛʽʻʥʽʯʥʠʡ ʨʝʞʠʤ ʧʨʘʮʽ 

ʪʘ ʚʽʜʧʦʯʠʥʢʫ 

V ʅʘʚʠʯʢʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʩʦʮʽʘʣʴʥʦʤʫ ʟʜʦʨʦʚôʶ (ʝʬʝʢʪʠʚʥʝ 

ʩʧʽʣʢʫʚʘʥʥʷ, ʩʧʽʚʯʫʪʪʷ, ʨʦʟʚôʷʟʘʥʥʷ ʢʦʥʬʣʽʢʪʽʚ, ʧʦʚʝʜʽʥʢʘ ʚ ʫʤʦʚʘʭ ʪʠʩʢʫ, 

ʧʦʛʨʦʟ, ʜʠʩʢʨʠʤʽʥʘʮʽʾ, ʩʧʽʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ). 

V ʅʘʚʠʯʢʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʜʫʭʦʚʥʦʤʫ ʪʘ ʧʩʠʭʽʯʥʦʤʫ ʟʜʦʨʦʚôʶ 

(ʩʘʤʦʫʩʚʽʜʦʤʣʝʥʥʷ ʪʘ ʩʘʤʦʦʮʽʥʢʘ, ʘʥʘʣʽʟ ʧʨʦʙʣʝʤ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, 

ʚʠʟʥʘʯʝʥʥʷ ʞʠʪʪʻʚʠʭ ʮʽʣʝʡ ʪʘ ʧʨʦʛʨʘʤ, ʩʘʤʦʢʦʥʪʨʦʣʴ, ʤʦʪʠʚʘʮʽʷ ʫʩʧʽʭʫ ʪʘ 

ʪʨʝʥʫʚʘʥʥʷ ʚʦʣʽ). 

ɺʩʽ ʮʽ ʩʢʣʘʜʦʚʽ ʟʜʦʨʦʚôʷʟʙʝʨʽʛʘʶʯʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘʡʢʨʘʱʝ ʬʦʨʤʫʚʘʪʠ 

ʢʦʣʠ ʥʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʪʚʦʨʶʻʪʴʩʷ ʚ ʫʤʦʚʘʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ 

ʜʦ ʜʽʡʩʥʦʩʪʽ. 

ʆʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʽʛʘʶʯʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʻ ʫʨʦʢ - ʜʽʣʦʚʘ ʛʨʘ. ɼʽʣʦʚʘ ʛʨʘ ʤʘʻ ʥʘ ʤʝʪʽ ʧʦʛʣʠʙʠʪʠ ʪʘ 

ʨʦʟʰʠʨʠʪʠ ʜʽʘʧʘʟʦʥ ʟʥʘʥʴ ʫʯʥʽʚ, ʬʦʨʤʫʚʘʪʠ ʜʽʣʦʚʠʡ ʩʪʠʣʴ ʩʧʽʣʢʫʚʘʥʥʷ ʫ 

ʧʨʘʢʪʠʯʥʦ-ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 
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ɺʠʚʯʝʥʥʷ ʚʽʜʩʦʪʢʽʚ ʫ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ ʤʘʪʝʤʘʪʠʢʠ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ, 

ʩʢʽʣʴʢʠ ʟʥʘʥʥʷ ʧʨʦ ʚʽʜʩʦʪʢʠ ʧʦʪʨʽʙʥʽ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ɼʣʷ 

ʪʦʛʦ, ʱʦʙ ʧʦʢʘʟʘʪʠ ʫʯʥʷʤ ʨʦʣʴ ʚʽʜʩʦʪʢʽʚ ʟ ʞʠʪʪʷʤ ʣʶʜʠʥʠ ʪʘ ʚʠʨʦʙʠʪʠ 

ʧʨʘʢʪʠʯʥʽ ʚʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ ʚʠʢʦʥʘʥʥʷ ʚʽʜʩʦʪʢʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʜʦʮʽʣʴʥʦ ʜʣʷ 

ʫʯʥʽʚ 5 ʢʣʘʩʫ ʧʨʦʚʝʩʪʠ ʫʨʦʢ - ʜʽʣʦʚʫ ʛʨʫ çʂʦʥʬʝʨʝʥʮʽʷ ʝʢʩʧʝʨʪʥʦʾ ʢʦʤʽʩʽʾè ʥʘ 

ʪʝʤʫ çʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʥʘ ʚʽʜʩʦʪʢʠè.  

ʄʝʪʘ ʪʘʢʦʛʦ ʫʨʦʢʫ: ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʫʯʥʽʚ ʟ 

ʪʝʤʠ; ʨʦʟʚʠʚʘʪʠ ʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ, ʫʚʘʛʫ, ʚʤʽʥʥʷ ʧʦʨʽʚʥʶʚʘʪʠ, ʫʟʘʛʘʣʴʥʶʚʘʪʠ, 

ʬʦʨʤʫʚʘʪʠ ʙʝʨʝʞʣʠʚʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʣʘʩʥʦʛʦ ʟʜʦʨʦʚôʷ; ʨʦʟʚʠʚʘʪʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʥʘʚʠʯʢʠ; ʚʠʭʦʚʫʚʘʪʠ ʚʘʣʝʦʣʦʛʽʯʥʫ ʢʫʣʴʪʫʨʫ  ʪʘ ʢʫʣʴʪʫʨʫ 

ʤʠʩʣʝʥʥʷ. ɯʜʝʷ ʜʽʣʦʚʦʾ ʛʨʠ  çʂʦʥʬʝʨʝʥʮʽʷ ʝʢʩʧʝʨʪʥʦʾ ʢʦʤʽʩʽʾè ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʪʘʢʠʡ ʫʨʦʢ ʻ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʩʪʠʣʶ ʢʦʥʬʝʨʝʥʮʽʾ.  

ʅʘ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ ʛʨʠ ʢʣʘʩ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʝʢʩʧʝʨʪʥ ̔ ʛʨʫʧʠ, ʮʝ 

ʧʩʠʭʦʣʦʛʠ, ʜʽʻʪʦʣʦʛʠ, ʝʥʜʦʢʨʠʥʦʣʦʛʠ, ʝʢʦʣʦʛʠ. ɼʘʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʧʨʦʭʦʜʠʪʴ ʫ 

ʜʚʘ ʝʪʘʧʠ: ɯ ï ʝʪʘʧʦʤ  ʻ ʧʣʝʥʘʨʥʝ ʟʘʩʽʜʘʥʥʷ, ʜʝ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʛʦʣʦʚʥʠʡ ʝʢʩʧʝʨʪ, ʷʢʠʡ ʚʠʩʪʫʧʘʻ ʫ ʨʦʣʽ ʜʦʧʦʚʽʜʘʯʘ ʪʘ ɯɯ ʝʪʘʧ ï ʩʝʢʮʽʡʥʝ 

ʟʘʩʽʜʘʥʥʷ ʥʘ ʷʢʦʤʫ ʽʥʰʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ ʧʨʦʧʦʥʫʶʪʴ ʨʦʟʚôʷʟʘʪʠ 

ʟʘʜʘʯʽ.  

ɼʣʷ ʧʨʠʢʣʘʜʫ ʥʘʚʝʜʝʤʦ ʚʠʩʪʫʧ ʜʦʧʦʚʽʜʘʯʘ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ çɼʽʻʪʦʣʦʛʠè 

ʥʘ ʧʣʝʥʘʨʥʦʤʫ ʟʘʩʽʜʘʥʥʽ. 

ɺ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʭʘʨʯʫʚʘʥʥʽ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʶʪʴ ʙʫʪʠ: ʙʽʣʢʠ, ʞʠʨʠ, 

ʚʫʛʣʝʚʦʜʠ, ʚʽʪʘʤʽʥʠ, ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʢʣʽʪʢʦʚʠʥʘ, ʚʦʜʘ. ɼʣʷ ʫʯʥʽʚ ʧʝʨʰ ʟʘ 

ʚʩʝ ʥʝʦʙʭʽʜʥʝ ʩʧʦʞʠʚʘʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʽʣʢʘ. ɸʜʞʝ ʮʝ ʦʩʥʦʚʥʠʡ ʙʫʜʽʚʝʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ ʜʣʷ ʦʨʛʘʥʽʟʤʫ. ɺ ʨʘʟʽ ʡʦʛʦ ʥʝʩʪʘʯʽ ʚʠʥʠʢʘʻ ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʩʪʫ. 

ʅʝʦʙʭʽʜʥʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʩʘʤʝ ʚ ʧʨʦʜʫʢʪʘʭ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʙʽʣʢʠ ʻ 

ʧʦʚʥʦʮʽʥʥʠʤʠ.  

ɼʫʞʝ ʢʦʨʠʩʥʠʤ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʫʯʥʽʚ ʪʘ ʧʽʜʣʽʪʢʽʚ ʻ ʙʽʣʝ ʤôʷʩʦ ʧʪʘʭʽʚ 

(ʛʨʫʜʠʥʢʘ), ʷʢ ʜʞʝʨʝʣʦ ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʦʛʦ ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʽʣʢʘ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʤʽʩʪʠʪʴ ʞʠʨʫ. ʊʝʣʷʪʠʥʘ ʪʘ ʥʝʞʠʨʥʘ ʩʚʠʥʠʥʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʢʨʦʚʦʪʚʦʨʝʥʥʽ (ʟʦʢʨʝʤʘ, ʡʦʛʦ ʚʞʠʚʘʥʥʷ ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʨʠ ʥʝʜʦʢʨʽʚôʾ ʷʢ 
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ʜʞʝʨʝʣʦ ʟʘʣʽʟʘ). ɼʞʝʨʝʣʦʤ ʙʽʣʢʘ ʻ ʪʘʢʦʞ ʷʡʮʷ, ʨʠʙʘ, ʤʦʣʦʢʦ, ʩʠʨ, ʢʘʨʪʦʧʣʷ, 

ʩʚʽʞʘ ʢʘʧʫʩʪʘ, ʛʨʝʯʘʥʘ, ʨʠʩʦʚʘ, ʚʽʚʩʷʥʘ ʢʨʫʧʘ. 

ɾʠʨʠ ï ʪʝʞ ʯʘʩʪʠʥʢʘ ʪʽʣʘ ʣʶʜʠʥʠ. ʇʽʩʣʷ ʪʨʘʚʣʝʥʥʷ ʾʭ ʦʨʛʘʥʽʟʤ ʚʽʜʢʣʘʜʘʻ 

çʧʨʦ ʟʘʧʘʩè ï ʧʽʜ ʰʢʽʨʦʶ ʪʘ ʥʘʚʢʦʣʦ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʦʨʛʘʥʽʚ, ʪʘʢʠʭ ʷʢ 

ʩʝʨʮʝ, ʧʝʯʽʥʢʘ ʽ ʥʠʨʢʠ. ɺʦʥʠ ʟʘʭʠʱʘʶʪʴ ʥʘʩ ʚʽʜ ʭʦʣʦʜʫ ʽ ʟʘʧʦʙʽʛʘʶʪʴ 

ʧʦʰʢʦʜʞʝʥʥʶ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʽ ʢʽʩʪʦʢ. ʊʦʤʫ ʜʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʧʽʜʰʢʽʨʥʦʛʦ 

ʞʠʨʫ ʜʫʞʝ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʟʜʦʨʦʚôʷ. ʅʘʡʙʽʣʴʰ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʦʨʛʘʥʽʟʤʫ ʞʠʨʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʦʣʦʮʽ, ʚʝʨʰʢʦʚʦʤʫ ʤʘʩʣʽ, ʩʤʝʪʘʥʽ, ʢʝʬʽʨʽ, 

ʡʦʛʫʨʪʘʭ, ʷʻʯʥʦʤʫ ʞʦʚʪʢʫ, ʞʠʨʥʽʡ ʨʠʙʽ (ʦʩʝʣʝʜʝʮʴ, ʩʢʫʤʙʨʽʷ, ʩʘʨʜʠʥʠ), 

ʥʝʨʘʬʽʥʦʚʘʥʽʡ ʦʣʽʾ. ʎʽ ʞʠʨʠ ʟʥʠʞʫʶʪʴ ʨʽʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʢʨʦʚʽ, ʟʤʝʥʰʫʶʪʴ 

ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʂʦʨʠʩʥʽʩʪʴ ʚʫʛʣʝʚʦʜʽʚ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʩʧʨʠʷʶʪʴ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʨʘʚʣʝʥʥʷ, ʜʘʶʪʴ ʚʽʜʯʫʪʪʷ ʩʠʪʦʩʪʽ ʥʘ ʪʨʠʚʘʣʠʡ ʯʘʩ, ʘ 

ʜʝʷʢʽ ʰʚʠʜʢʦ ʚʪʘʤʦʚʫʶʪʴ ʛʦʣʦʜ (ʬʨʫʢʪʠ, ʤʝʜ, ʮʫʢʦʨ). ɺʫʛʣʝʚʦʜʠ ʜʫʞʝ 

ʢʘʣʦʨʽʡʥʽ. ɰʭ ʥʘʜʣʠʰʦʢ ʫ ʨʘʮʽʦʥʽ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʦʞʠʨʽʥʥʷ (ʦʩʦʙʣʠʚʦ ʚ 

ʜʠʪʷʯʦʤʫ ʚʽʮʽ). 

ɿʜʦʨʦʚʠʡ ʨʘʮʽʦʥ ʥʝ ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ ʢʣʽʪʢʦʚʠʥʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʧʦʤʘʛʘʻ 

ʚʠʚʦʜʠʪʠ ʚʽʜʭʦʜʠ ʟ ʦʨʛʘʥʽʟʤʫ. ɺʦʥʘ ʪʘʢʦʞ ʥʘʜʘʻ ʥʘʰʽʡ ʾʞʽ çʦʙôʻʤʫè, ʧʽʜʩʠʣʶʻ 

ʤʦʪʦʨʠʢʫ ʢʠʰʝʯʥʠʢʘ, ʥʦʨʤʘʣʽʟʫʻ ʪʨʘʚʣʝʥʥʷ ʽ ʜʦʧʦʤʘʛʘʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʘʛʫ. 

ʋ ʟʜʦʨʦʚʦʤʫ ʭʘʨʯʫʚʘʥʥʽ ʥʽʷʢ ʥʝ ʦʙʽʡʪʠʩʴ ʙʝʟ ʚʦʜʠ. ɺʦʥʘ ʥʝ ʚʚʘʞʘʻʪʴʩʷ 

ʧʦʞʠʚʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʘʣʝ ʚʠʢʦʥʫʻ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʽ ʬʫʥʢʮʽʾ: ʩʧʨʠʷʻ ʦʙʤʽʥʫ 

ʨʝʯʦʚʠʥ, ʚʠʚʦʜʠʪʴ ʪʦʢʩʠʯʥʽ ʚʽʜʭʦʜʠ. ʆʨʛʘʥʽʟʤ ʜʠʪʠʥʠ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʧʦʪʨʝʙʫʻ 

1,5 ï 2ʣ ʨʽʜʠʥʠ. ʂʦʨʠʩʥʦ ʪʘʢʦʞ ʚʠʧʠʚʘʪʠ ʩʢʣʷʥʢʫ ï ʧʽʚʪʦʨʠ ʜʞʝʨʝʣʴʥʦʾ ʚʦʜʠ. 

ɿʘ ʥʝʩʪʘʯʽ ʚʦʜʠ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʘ ʚʽʜʯʫʚʘʻ ʩʧʨʘʛʫ, ʟôʷʚʣʷʻʪʴʩʷ ʤʣʷʚʽʩʪʴ, 

ʟʥʠʞʫʻʪʴʩʷ ʪʠʩʢ ʢʨʦʚʽ. ʗʢʱʦ ʙʝʟ ʾʞʽ ʤʦʞʥʘ ʧʨʦʞʠʪʠ ʙʽʣʴʰʝ ʤʽʩʷʮʷ, ʪʦ ʙʝʟ 

ʚʦʜʠ - ʣʠʰʝ ʢʽʣʴʢʘ ʜʥʽʚ. 

ʂʣʶʯʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʟʜʦʨʦʚʦʛʦ ʨʘʮʽʦʥʫ ʻ ʚʽʪʘʤʽʥʠ ʽ ʤʽʥʝʨʘʣʠ. ɺʦʥʠ 

ʪʘʢʦʞ ʤʽʩʪʷʪʴʩʷ ʫ ʾʞʽ ʽ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʧʨʦʪʝʾʥʫ, ʚʫʛʣʝʚʦʜʽʚ ʪʘ 

ʞʠʨʽʚ. ɺʽʪʘʤʽʥʠ ʡ ʤʽʥʝʨʘʣʠ ʣʝʛʢʦ ʨʫʡʥʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʾʞʽ, ʪʦʤʫ ʪʘʢ 

ʚʘʞʣʠʚʦ ʱʦʜʥʷ ʾʩʪʠ ʭʦʯʘ ʙ ʪʨʦʭʠ ʩʠʨʠʭ ʦʚʦʯʽʚ ʽ ʬʨʫʢʪʽʚ. 
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ʋ ʩʚʦʶ ʯʝʨʛʫ ʩʝʢʮʽʡʥʝ ʟʘʩʽʜʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʫ ʬʦʨʤʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʷʢʽ ʧʽʜʛʦʪʦʚʣʝʥʽ  ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ  ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ çɼʽʻʪʦʣʦʛʠè: 

ʇʨʠʢʣʘʜʦʤ ʪʘʢʠʭ ʟʘʜʘʯ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʪʫʧʥʽ: 

1. ɺʽʪʘʤʽʥʽʟʦʚʘʥʝ ʤʦʣʦʢʦ ʤʽʩʪʠʪʴ 4,7% ʚʫʛʣʝʚʦʜʽʚ, 1,3% ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʽ ʚʽʪʘʤʽʥʽʚ, 88% ʚʦʜʠ, ʘ ʨʝʰʪʫ ʩʢʣʘʜʘʶʪʴ ʙʽʣʢʠ ʪʘ ʞʠʨʠ. ʉʢʽʣʴʢʠ 

ʚʢʘʟʘʥʠʭ ʨʝʯʦʚʠʥ ʤʽʩʪʠʪʴʩʷ ʚ 200 ʛ ʚʽʪʘʤʽʥʽʟʦʚʘʥʦʛʦ ʤʦʣʦʢʘ? 

2. ʆʙʯʠʩʣʽʪʴ, ʩʢʽʣʴʢʠ ʧʦʚʠʥʝʥ ʢʦʞʝʥ ʟ ʚʘʩ ʚʞʠʚʘʪʠ ʞʠʨʽʚ, ʙʽʣʢʽʚ, 

ʚʫʛʣʝʚʦʜʽʚ, ʚʟʷʚʰʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʚʦʶ ʚʘʛʫ. 

 ɸʥʘʣʦʛʽʯʥʽ ʜʽʾ ʚʠʢʦʥʫʶʪʴ ʫ ʭʦʜʽ ʜʘʥʦʾ ʛʨʠ ʽ ʽʥʰʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʛʨʫʧ. ʊʘʢʘ 

ʬʦʨʤʘ ʨʦʙʦʪʠ ʥʘ ʫʨʦʮʽ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʥʝ ʣʠʰʝ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʥʘʚʠʯʦʢ, ʘ ʡ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ 

ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʮʽʥʥʦʩʪʽ ʙʝʨʝʞʣʠʚʦʛʦ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʚʦʛʦ ʟʜʦʨʦʚôʷ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʷ 

ʟʜʦʨʦʚôʷʟʙʝʨʽʛʘʶʯʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʷ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɺʘʩʠʣʴʻʚʘ ɼ. ɺ. ɿʘʜʘʯʽ ʚʘʣʝʦʣʦʛʽʯʥʦʛʦ ʟʤʽʩʪʫ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ  /ɼ. 

ɺ. ɺʘʩʠʣʴʻʚʘ/ çʄʘʪʝʤʘʪʠʢʘ ʚ ʨʽʜʥʽʡ ʰʢʦʣʽè.  - ˉ  5. ï 2016. ʉ.7-11. 

2. ʂʦʥʮʝʧʮʽʷ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://www.kmu.gov.ua/storage/app/media/reforms/ukrainska-

shkola-compressed.pdf  

https://www.kmu.gov.ua/storage/app/media/reforms/ukrainska-shkola-compressed.pdf
https://www.kmu.gov.ua/storage/app/media/reforms/ukrainska-shkola-compressed.pdf
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ɻʝʨʝʡʣʦ ʂʘʪʝʨʠʥʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʤʘʛʽʩʪʨʘʪʫʨʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ) 

 

ʈʆɿɺʀʊʆʂ ʂʈʀʊʀʏʅʆɻʆ ʄʀʉʃɽʅʅʗ ʉʊɸʈʐʆʂʃɸʉʅʀʂɯɺ ʗʂ 

ʉʂʃɸɼʆɺɸ ʌʆʈʄʋɺɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ 

 

ɺʩʪʫʧ. ɺʠʧʫʩʢʥʠʢʠ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ ʮʝ ʦʩʚʽʯʝʥʽ ʫʢʨʘʾʥʮʽ, ʚʩʝʙʽʯʥʦ 

ʨʦʟʚʠʥʝʥʽ, ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʛʨʦʤʘʜʷʥʠ ʪʘ ʧʘʪʨʽʦʪʠ, ʟʜʘʪʥʽ ʜʦ ʨʠʟʠʢʫ ʪʘ ʽʥʥʦʚʘʮʽʡ. 

ɰʤ ʧʨʠʪʘʤʘʥʥʝ ʚʧʝʚʥʝʥʝ ʽ ʢʨʠʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʚʤʽʥʥʷ ʩʪʚʦʨʶʚʘʪʠ, ʰʫʢʘʪʠ, ʦʙʨʦʙʣʷʪʠ ʽʥʬʦʨʤʘʮʽʶ ʡ ʦʙʤʽʥʶʚʘʪʠʩʴ 

ʥʝʶ ʫ ʨʦʙʦʪʽ ʪʘ ʧʨʠʚʘʪʥʦʤʫ ʞʠʪʪʽ, ʚʤʽʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦ ʤʠʩʣʠʪʠ, ʧʨʘʮʶʚʘʪʠ ʟ 

ʙʘʟʘʤʠ ʜʘʥʠʭ, ʝʪʠʯʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ. 

ʄʝʪʘ ʩʪʘʪʪʽ ʨʦʟʢʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʻʶ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʥʷʪʪʷ 

çʽʥʬʦʨʤʘʮʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴè ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʩʢʣʘʜʥʝ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʽʯʥʝ ʫʪʚʦʨʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ ʧʨʘʢʪʠʯʥʠʭ 

ʫʤʽʥʴ ʚ ʛʘʣʫʟʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʥʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ, ʱʦ ʦʭʦʧʣʶʻ ʫʤʽʥʥʷ 

ʘʢʪʠʚʥʦʛʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʠʡʥʷʪʪʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ 

ʨʽʰʝʥʴ ʚ ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʩʠʪʫʘʮʽʷʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ [3]. 

ʆ.ɹʘʨʘʥʦʚʩʴʢʘ ʚʚʘʞʘʻ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʮʝ ʽʥʪʝʛʨʘʮʽʡʥʘ 

ʷʢʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʧʝʨʝʪʚʦʨʶʻ ʧʨʦʮʝʩʠ ʚʽʜʙʦʨʫ, ʟʘʩʚʦʻʥʥʷ, ʧʝʨʝʨʦʙʣʝʥʥʷ, 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʛʝʥʝʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʩʦʙʣʠʚʠʡ ʪʠʧ ʥʘʦʯʥʦ-ʩʧʝʮʠʬʽʯʥʠʭ 

ʟʥʘʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʣʷʪʠ, ʧʨʠʡʤʘʪʠ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʽ ʨʝʘʣʽʟʦʚʫʚʘʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʚ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ [1]. 

ʊʝʭʥʦʣʦʛʽʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ: 

ʦʩʚʽʪʥʴʦʾ ʤʦʪʠʚʘʮʽʾ: ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʽ ʘʢʪʠʚʥʦʛʦ 

ʩʧʨʠʡʥʷʪʪʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ: ʨʦʟʚʠʪʢʫ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʪʘ ʦʮʽʥʥʦʾ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʙʫʜʴ-ʷʢʦʾ 
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ʩʢʣʘʜʥʦʩʪʽ; ʩʦʮʽʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ: ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʟʥʘʥʥʷ ʪʦʱʦ. ʋ ʤʝʪʦʜʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʘʥʽ ʤʦʞʣʠʚʽ 

ʧʨʠʡʦʤʠ, ʬʦʨʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʢʨʠʥʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʘ ʫʨʦʢʘʭ [2]. 

ɺʯʠʪʝʣʴ ʩʘʤʦʩʪʽʡʥʦ ʾʭ ʚʽʜʙʠʨʘʻ ʜʣʷ ʦʨʛʘʥʽʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ: ʟʜʘʪʥʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʘʙʫʪʠʤ ʜʦʩʚʽʜʦʤ; ʚʤʽʥʴ ʦʪʨʠʤʫʚʘʪʠ ʽ ʤʦʜʝʣʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ; 

ʪʚʦʨʯʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʽ ʚʤʽʥʥʷ. ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʤʝʪʦʜʠʯʥʽ 

ʧʨʠʡʦʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʛʨʫʧʦʚʫ ʨʦʙʦʪʫ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʦʣʴʦʚʽ ʽʛʨʠ, ʜʠʩʢʫʩʽʾ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ 

ʛʨʫʧʦʚʽ ʧʨʦʝʢʪʠ. ʗʢ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘʢ ʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʩʪʝʨʝʦʤʝʪʨʽʾ ʚʘʞʣʠʚʦ ʥʘʚʯʠʪʠ 

ʫʯʥʽʚ ʩʪʘʚʠʪʠ ʧʠʪʘʥʥʷ. ʇʠʪʘʥʥʷ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʤʦʪʠʚʘʮʽʻʶ ʜʦ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ, ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʢʨʘʱʦʤʫ ʟʘʢʨʽʧʣʝʥʥʶ ʚʠʚʯʝʥʦʛʦ, ʘ ʪʘʢʦʞ 

ʧʨʘʮʶʚʘʪʠ ʥʘ ʨʝʬʣʝʢʩʽʶ. ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ ʧʠʪʘʥʴ ʧʨʠ ʚʚʝʜʝʥʥʽ ʧʦʥʷʪʪʷ 

ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ ʫ ʧʨʦʩʪʦʨʽ. 

¶ ʈʦʟʛʣʷʜ ʧʨʠʢʣʘʜʽʚ ʚʟʘʻʤʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʧʨʷʤʠʭ.  

   

 

 

 

 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʯʠʪʝʣʷ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʚʟʘʻʤʥʝ ʨʦʟʤʽʱʝʥʥʷ ʟʦʙʨʘʞʝʥʠʭ 

ʦʙôʻʢʪʽʚ. ʄʦʞʣʠʚʘ ʨʦʙʦʪʘ ʫʯʥʽʚ ʫ ʧʘʨʘʭ.  

¶ ɺʚʝʜʝʥʥʷ ʪʝʨʤʽʥʫ. ʆʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ. ɯʟ ʢʫʨʩʫ ʧʣʘʥʽʤʝʪʨʽʾ ʫʯʥʽ 

ʧʘʤôʷʪʘʶʪʴ ʱʦ, ʜʚʽ ʧʨʷʤʽ ʥʘ ʧʣʦʱʠʥʽ ʤʦʞʫʪʴ ʘʙʦ ʧʝʨʝʪʠʥʘʪʠʩʷ, ʘʙʦ ʙʫʪʠ 

ʧʘʨʘʣʝʣʴʥʠʤʠ. ʋ ʩʪʝʨʝʦʤʝʪʨʽʾ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʚʟʘʻʤʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʜʚʦʭ 
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ʧʨʷʤʠʭ ʙʽʣʴʰʝ. ʉʧʨʦʙʫʻʤʦ ʟôʷʩʫʚʘʪʠ ʷʢʽ ʧʨʷʤʽ ʧʨʦʩʪʦʨʫ ʙʫʜʫʪʴ ʧʘʨʘʣʝʣʴʥʠʤʠ. 

ɼʦʮʽʣʴʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ çʉʬʦʨʤʫʣʶʡʪʝ ʦʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʦʥʷʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʣʶʯʦʚʽ ʩʣʦʚʘè. ʈʠʩʫʥʦʢ ʫʯʥʽ ʧʨʦʙʫʶʪʴ ʟʦʙʨʘʟʠʪʠ 

ʩʘʤʦʩʪʽʡʥʦ. 

ʈʠʩʫʥʦʢ ʇʦʥʷʪʪʷ ʱʦ ʦʟʥʘʯʘʻʪʴʩʷ ʂʣʶʯʦʚʽ ʩʣʦʚʘ 

 ʇʨʷʤʽ ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ ʽ 

ʤʘʶʪʴ ʻʜʠʥʫ ʩʧʽʣʴʥʫ ʪʦʯʢʫ 

 ʇʘʨʘʣʝʣʴʥʽ ʧʨʷʤʽ  ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ ʽ 

ʥʝ ʤʘʶʪʴ ʩʧʽʣʴʥʠʭ ʪʦʯʦʢ 

 ʄʠʤʦʙʽʞʥʽ ʧʨʷʤʽ ʥʝ ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ 

¶ ɺʠʜʽʣʝʥʥʷ ʩʫʪʪʻʚʠʭ ʽ ʥʝʩʫʪʪʻʚʠʭ ʦʟʥʘʢ. ɿʘʧʠʪʘʥʥʷ ʤʦʞʥʘ ʬʦʨʤʫʣʶʚʘʪʠ ʟʘ 

ʪʝʭʥʦʣʦʛʽʻʶ çʈʦʤʘʰʢʘ ɹʣʫʤʘè [2]. 

ɿʥʘʥʥʷ: ʗʢʽ ʧʨʷʤʽ ʥʘ ʧʣʦʱʠʥʽ ʥʘʟʠʚʘʶʪʴ ʧʘʨʘʣʝʣʴʥʠʤʠ? 

ʗʢʽ ʧʨʷʤʽ ʧʨʦʩʪʦʨʫ ʥʘʟʠʚʘʶʪʴ ʧʘʨʘʣʝʣʴʥʠʤʠ? 

ʈʦʟʫʤʽʥʥʷ: ʗʢʘ ʫʤʦʚʘ ʜʣʷ ʜʚʦʭ ʧʨʷʤʠʭ ʧʨʦʩʪʦʨʫ ʻ ʥʝʦʙʭʽʜʥʦʶ, ʱʦʙ ʚʦʥʠ ʙʫʣʠ 

ʧʘʨʘʣʝʣʴʥʠʤʠ? 

ʇʦʷʩʥʽʪʴ, ʷʢʽ ʜʚʽ ʧʨʷʤʽ ʚ ʧʨʦʩʪʦʨʽ ʙʫʜʫʪʴ ʥʝʧʘʨʘʣʝʣʴʥʠʤʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ: ʋʷʚʽʪʴ ʣʽʥʽʾ ʧʝʨʝʪʠʥʫ ʩʪʽʥ, ʧʽʜʣʦʛʠ ʡ ʩʪʝʣʽ ʢʣʘʩʥʦʾ ʢʽʤʥʘʪʠ ʷʢ ʧʨʷʤʽ ʪʘ 

ʚʢʘʞʽʪʴ: ʘ) ʪʨʠ ʧʘʨʘʣʝʣʴʥʽ ʧʨʷʤʽ, ʷʢʽ ʥʝ ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ; ʙ) ʜʚʽ 

ʤʠʤʦʙʽʞʥʽ ʧʨʷʤʽ; ʚ) ʜʚʽ ʧʨʷʤʽ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʽ ʪʨʝʪʶ ʧʨʷʤʫ, 

ʧʘʨʘʣʝʣʴʥʫ ʦʜʥʽʡ ʽʟ ʥʠʭ ʽ ʤʠʤʦʙʽʞʥʫ ʟ ʜʨʫʛʦʶ. 

ʉʢʦʥʩʪʨʫʶʡʪʝ ʤʦʜʝʣʽ ʧʨʦʩʪʦʨʦʚʠʭ ʬʽʛʫʨ, ʷʢʽ ʤʽʩʪʷʪʴ ʧʘʨʘʣʝʣʴʥʽ ʡ 

ʤʠʤʦʙʽʞʥʽ ʧʨʷʤʽ. 

ɸʥʘʣʽʟ: ɺʽʜʦʤʦ, ʱʦ ʚ ʧʣʦʱʠʥʽ ʧʨʷʤʘ, ʷʢʘ ʧʝʨʝʪʠʥʘʻ ʦʜʥʫ ʟ ʜʚʦʭ ʧʘʨʘʣʝʣʴʥʠʭ 

ʧʨʷʤʠʭ, ʧʝʨʝʪʠʥʘʻ ʽ ʜʨʫʛʫ. ʏʠ ʙʫʜʝ ʮʝ ʪʚʝʨʜʞʝʥʥʷ ʧʨʘʚʠʣʴʥʠʤ ʽ ʜʣʷ 

ʧʨʦʩʪʦʨʫ? 

ɺʠʟʥʘʯʪʝ, ʷʢʠʤʠ ʻ ʜʘʥʽ ʪʚʝʨʜʞʝʥʥʷ: ʩʫʧʝʨʝʯʥʠʤʠ ʯʠ ʧʨʦʪʠʣʝʞʥʠʤʠ. 

ʘ) çʊʦʯʢʠ A, B ̔  C ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡè ʽ çʊʦʯʢʠ A, B ̔  C ʥʝ ʣʝʞʘʪʴ 

ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡè; ʙ) çʇʨʷʤʽ a ̔  b ʥʝ ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽè ʽ çʇʨʷʤʽ 

a ̔  b ʧʘʨʘʣʝʣʴʥʽè; ʚ) çʇʨʷʤʽ a ̔  b ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽè ʽ çʇʨʷʤʽ a ̔  

b ʤʠʤʦʙʽʞʥʽè. 

ʉʠʥʪʝʟ: ʇʨʷʤʽ a ʽ b ʥʝ ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ. ʏʠ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʧʨʷʤʫ c, 

ʧʘʨʘʣʝʣʴʥʫ ʽ ʧʨʷʤʽʡ a, ʽ ʧʨʷʤʽʡ b? 

ʆʮʽʥʶʚʘʥʥʷ: ʇʨʷʤʽ AA 1ớ BB1 ớCC1 ʧʝʨʝʪʠʥʘʶʪʴ ʧʣʦʱʠʥʫ Ŭ ʫ ʪʦʯʢʘʭ A1, B1 ʽ C1.  ʏʠ 

ʣʝʞʘʪʴ ʪʦʯʢʠ A1, B1 ʽ C1 ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ? ʏʠ ʟʤʽʥʠʪʴʩʷ ʚʽʜʧʦʚʽʜʴ ʫ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʽʩʥʫʻ ʧʨʷʤʘ l, ʷʢʘ ʧʝʨʝʪʠʥʘʻ ʚʩʽ ʜʘʥʽ ʧʨʷʤʽ? 

¶ ɺʧʨʘʚʠ ʥʘ ʧʽʜʚʝʜʝʥʥʷ ʧʽʜ ʧʦʥʷʪʪʷ. ʄʦʞʥʘ ʨʦʟʧʦʯʘʪʠ ʽʟ ʜʠʜʘʢʪʠʯʥʦʾ ʛʨʠ 

çɺʽʨʶ ï ʥʝ ʚʽʨʶè. 

ʇʠʪʘʥʥʷ ñ+ò ʚʽʨʶ, 

ñ-ò ʥʝ ʚʽʨʶ 

ʨʠʩʫʥʦʢ 

ʜʚʽ ʧʨʷʤʽ, ʷʢʽ ʥʝ ʻ ʧʘʨʘʣʝʣʴʥʠʤʠ, ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʪʦʯʢʫ   
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ʜʚʽ ʧʨʷʤʽ, ʷʢʽ ʥʝ ʻ ʤʠʤʦʙʽʞʥʠʤʠ, ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ   

ʜʚʽ ʧʨʷʤʽ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ, ʧʘʨʘʣʝʣʴʥʽ   

ʜʚʽ ʧʘʨʘʣʝʣʴʥʽ ʧʨʷʤʽ ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ   

ʧʨʷʤʽ a ʽ b ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʘ ʧʨʷʤʽ b ʽ c ʧʘʨʘʣʝʣʴʥʽ, ʪʦ ʘ ʽ ʩ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ 

  

ʧʨʷʤʽ a ʽ b ʧʘʨʘʣʝʣʴʥʽ, ʘ ʧʨʷʤʽ b ʽ c ʤʠʤʦʙʽʞʥʽ, ʪʦ ʘ ʽ ʩ 

ʤʠʤʦʙʽʞʥʽ 

  

ɺʘʞʣʠʚʦ ʜʦ ʚʧʨʘʚ ʥʘ ʧʽʜʚʝʜʝʥʥʷ ʧʽʜ ʧʦʥʷʪʪʷ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʟʘ ʛʦʪʦʚʠʤ ʨʠʩʫʥʢʦʤ ʚʢʘʟʘʪʠ ʚʩʽ ʧʨʷʤʽ ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʧʨʷʤʦʾ 

ɺʉ; ɸʉ; ʚʩʽ ʧʨʷʤʽ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴ ʧʨʷʤʫ ɺʉ; ɸʉ; ʚʩʽ ʧʨʷʤʽ ʤʠʤʦʙʽʞʥʽ ʜʦ 

ʧʨʷʤʦʾ ɺʉ; ɸʉ. 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʥʷʪʪʷ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ ʫ ʧʨʦʩʪʦʨʽ  

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʛʨʫ ç"ʊʦʚʩʪʽ" ʽ "ʪʦʥʢʽ" ʟʘʧʠʪʘʥʥʷè. ʋʯʥʽ ʩʢʣʘʜʘʶʪʴ ʧʠʪʘʥʥʷ 

ʧʦ ʟʤʽʩʪʫ ʪʝʤʠ. ʊʦʚʩʪʽ: ʇʦʷʩʥʽʪʴ ʯʦʤʫ ....? ʏʦʤʫ ʚʠ ʜʫʤʘʻʪʝé.? ʇʨʠʧʫʩʪʠʤʦ, 

ʱʦé? ʑʦ ʙʫʜʝ ʷʢʱʦ ...? ʋ ʯʦʤʫ ʨʽʟʥʠʮʷé? ʏʦʤʫ ʚʠ ʚʚʘʞʘʻʪʝ ....? ʽ ʪ.ʜ. ʊʦʥʢʽ: 

ʍʪʦ ..? ʑʦ ...? ʂʦʣʠ ...? ʄʦʞʝ ...? ʏʠ ʤʽʛ ...? ʏʠ ʙʫʣʦ ...? ɹʫʜʝ ...? ʏʠ ʟʛʦʜʥʽ 

ʚʠé? ʏʠ ʚʽʨʥʦ ...? 

ɺʠʩʥʦʚʢʠ. ʋ ʩʫʯʘʩʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʘʞʣʠʚʦ ʚʦʣʦʜʽʪʠ ʥʝ 

ʟʥʘʥʥʷʤʠ ʬʘʢʪʽʚ ʪʘ ʚʤʽʥʴ, ʘ ʟʜʘʪʥʽʩʪʶ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʘʙʫʪʠʤ ʜʦʩʚʽʜʦʤ; 

ʚʘʞʣʠʚʠʡ ʥʝ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʚʤʽʥʥʷ ʦʪʨʠʤʫʚʘʪʠ ʾʾ ʽ ʤʦʜʝʣʶʚʘʪʠ; ʮʽʥʥʠʤ ʻ 

ʥʝ çʩʧʦʞʠʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾè, ʘ ʪʚʦʨʝʥʥʷ ʽ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ. ʇʨʠʨʦʜʥʝ 

ʚʢʣʶʯʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʞʥʦʤʫ ʫʯʥʝʚʽ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʘʜʞʝ ʪʘʢʘ ʨʦʙʦʪʘ 

ʟʚʝʨʥʝʥʘ, ʥʘʩʘʤʧʝʨʝʜ, ʜʦ ʜʠʪʠʥʠ, ʜʦ ʾʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ. 
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ʢʘʪʝʛʦʨʽʷ / ʆ. ɹʘʨʘʥʦʚʩʴʢʘ // ɹʽʦʣʦʛʽʷ ʽ ʭʽʤʽʷ ʚ ʰʢʦʣʽ. ï 2004. ï ˉ6. ï ʉ. 

32ï34. 

2. ʉʠʜʦʨʢʽʥ ɭ. ʌʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʟʘʩʦʙʘʤʠ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ/ ɭ. ʉʠʜʦʨʢʽʥ // ʈʽʜʥʘ ʰʢʦʣʘ. ï 2014. ï ˉ4ï5. ï 

ʉ. 53ï56. 



150 

 

3. ʇʦʤʝʪʫʥ ʆ. ɯ. ʗʢ ʨʦʟʚʠʚʘʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʚ ʫʯʥʽʚ (ʟ ʧʨʠʢʣʘʜʦʤ 

ʫʨʦʢʫ) ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
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ɸʥʦʪʘʮʽʷ. ʈʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʷʢ ʩʢʣʘʜʦʚʘ 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʋ ʩʪʘʪʪʽ ʨʦʟʢʨʠʪʦ ʤʦʞʣʠʚʦʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʻʶ 

ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʪʝʤʠ çʇʘʨʘʣʝʣʴʥʽʩʪʴ ʧʨʷʤʠʭ ʫ 

ʧʨʦʩʪʦʨʽè. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, 

ʧʘʨʘʣʝʣʴʥʽʩʪʴ ʧʨʷʤʠʭ ʫ ʧʨʦʩʪʦʨʽ. 

 

 

ɿʚʻʨʦʚʘ ʊʝʪʷʥʘ ɯʛʦʨʽʚʥʘ 

ʚʯʠʪʝʣʴ ʽʥʬʦʨʤʘʪʠʢʠ ʂɿ çɻʫʤʘʥʽʪʘʨʥʘ ʛʽʤʥʘʟʽʷ ˉ1 

ʽʤ. ʄ.ɯ.ʇʠʨʦʛʦʚʘ ɺʽʥʥʠʮʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠè 

 

ʈʆʃʔ ɿɸʇʀʊɸʅʔ ʋ ʇʈʆʎɽʉɯ ʈʆɿɺʀʊʂʋ ʂʈʀʊʀʏʅʆɻʆ ʄʀʉʃɽʅʅʗ 

ʋʏʅɯɺ ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʠʡ ʥʘʫʢʦʚʠʡ ʧʨʦʛʨʝʩ ʩʪʘʚʠʪʴ ʧʝʨʝʜ 

ʩʠʩʪʝʤʦʶ ʦʩʚʽʪʠ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʝ ʟʘʚʜʘʥʥʷ: ʩʬʦʨʤʫʚʘʪʠ ʦʩʦʙʠʩʪʽʩʪʴ ʫʯʥʷ, 

ʝʬʝʢʪʠʚʥʦ ʨʝʘʛʫʶʯʦʛʦ ʥʘ ʧʦʩʪʽʡʥʽ ʟʤʽʥʠ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʦʥʫʢʘʻ ʨʦʟʚʠʚʘʪʠ 

ʚ ʫʯʥʽʚ ʥʘʚʠʯʢʠ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʚʤʽʥʥʷ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʧʨʦʙʣʝʤʠ, 

ʢʨʠʪʠʯʥʦ ʩʪʘʚʠʪʠʩʴ ʜʦ ʦʙʩʪʘʚʠʥ, ʧʦʨʽʚʥʶʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʪʦʯʢʠ ʟʦʨʫ. ɿ 

ʤʝʪʦʶ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʚʠʱʝʚʢʘʟʘʥʦʾ ʧʨʦʙʣʝʤʠ, 

ʚʘʞʣʠʚʦ ʟôʷʩʫʚʘʪʠ ʤʝʪʦʜʠ, ʧʨʠʡʦʤʠ ʪʘ ʟʘʩʦʙʠ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. 

ʄʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ: ʟ`ʷʩʫʚʘʪʠ, ʷʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʟʘʧʠʪʘʥʥʷ ʫ ʧʨʦʮʝʩʽ 

ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. 
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ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʉʣʦʚʥʠʢʫ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʘ ɺʝʣʠʢʦʤʫ 

ʪʣʫʤʘʯʥʦʤʫ ʩʣʦʚʥʠʢʫ ʩʫʯʘʩʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ [3, ʩ. 256] ʪʝʨʤʽʥ çʟʘʧʠʪʘʥʥʷè 

ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ: ʟʚʝʨʥʝʥʥʷ ʜʦ ʢʦʛʦ-ʥʝʙʫʜʴ ʽʟ ʤʝʪʦʶ ʟ`ʷʩʫʚʘʥʥʷ ʯʦʛʦ-ʥʝʙʫʜʴ; ʪʝ, 

ʱʦ ʚʠʤʘʛʘʻ ʟ`ʷʩʫʚʘʥʥʷ; ʪʝʤʘ ʜʣʷ ʚʽʜʧʦʚʽʜʽ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʟʥʘʥʴ ʫʯʥʷ ʯʠ ʟʙʠʨʘʥʥʽ 

ʷʢʠʭʦʩʴ ʚʽʜʦʤʦʩʪʝʡ ʪʦʱʦ; ʚʠʤʦʛʠ, ʧʨʦʭʘʥʥʷ ʜʘʪʠ ʷʢʽ-ʥʝʙʫʜʴ ʚʽʜʦʤʦʩʪʽ ʘʙʦ 

ʦʬʽʮʽʡʥʝ ʨʦʟôʷʩʥʝʥʥʷ ʟ ʧʨʠʚʦʜʫ ʯʦʛʦ-ʥʝʙʫʜʴ. ʃʦʛʽʯʥʠʡ ʩʣʦʚʥʠʢ-ʜʦʚʽʜʥʠʢ [4] 

ʜʘʻ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʟʘʧʠʪʘʥʥʷè: ʥʝʚʽʜʦʤʘ ʟʘʜʘʯʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʚôʷʟʘʪʠ; ʨʝʯʝʥʥʷ,ʷʢʝ ʤʽʩʪʠʪʴ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʷʢʠʡ-ʥʝʙʫʜʴ 

ʦʙôʻʢʪ, ʥʘʜʽʣʝʥʠʡ ʦʩʦʙʣʠʚʦʶ ʬʦʨʤʦʶ ʪʘ ʽʥʪʦʥʘʮʽʻʶ ʽ ʚʠʤʘʛʘʻ ʚʽʜʧʦʚʽʜʽ, 

ʧʦʷʩʥʝʥʥʷ. 

ɺʟʘʻʤʦʜʽʷ ʚʯʠʪʝʣʷ ʪʘ ʫʯʥʽʚ ʯʝʨʝʟ ʬʦʨʤʫ ʟʘʧʠʪʘʥʥʷ-ʚʽʜʧʦʚʽʜʴ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʱʝ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ. ɿʘʧʠʪʘʥʥʷ ʟʘʚʞʜʠ ʨʦʟʛʣʷʜʘʣʦʩʷ ʷʢ ʟʘʩʽʙ 

ʥʘʙʣʠʞʝʥʥʷ ʫʯʥʷ ʜʦ ʽʩʪʠʥʠ ʽ ʥʘʚʽʪʴ ʟʘʩʽʙ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʽʜʢʨʠʪʪʷ. ɿʜʘʚʥʘ ʚʠʩʦʢʦ 

ʮʽʥʫʚʘʣʦʩʷ ʽ ʢʫʣʴʪʠʚʫʚʘʣʦʩʷ ʤʠʩʪʝʮʪʚʦ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʘʧʠʪʘʥʥʷ (ʉʦʢʨʘʪ, 

ʇʣʘʪʦʥ, ɸʨʠʩʪʦʪʝʣʴ, ɽʚʢʣʽʜ). ʋ ʧʝʨʽʦʜ ʩʝʨʝʜʥʽʭ ʚʽʢʽʚ ʟʘʧʠʪʘʥʥʷ ʷʢ ʧʨʠʡʦʤ 

ʥʘʚʯʘʥʥʷ ʩʪʦʩʫʚʘʣʦʩʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʧʨʦʮʝʩʽʚ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ, ʟʘʢʨʽʧʣʝʥʥʷ ʽ 

ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ. ʆʟʥʘʯʝʥʘ ʪʝʥʜʝʥʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʡ ʜʦ ʥʘʰʠʭ ʜʥʽʚ, 

ʭʦʯʘ ʾʾ ʥʝʦʜʥʦʨʘʟʦʚʦ ʢʨʠʪʠʢʫʚʘʣʠ ʙʘʛʘʪʦ ʚʽʜʦʤʠʭ ʚʯʝʥʠʭ: ʗ.ɸ. ʂʦʤʝʥʩʴʢʠʡ, 

ɸ.ɼʽʩʪʝʨʚʝʛ, ʅ.ɯ. ʇʠʨʦʛʦʚ, ʂ.ʂ. ʋʰʠʥʩʴʢʠʡ, ʄ. ʄʦʥʪʝʥʴ ʪʘ ʽʥʰʽ [1]. 

ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ (ʄ.ɯ. ʂʦʥʜʘʢʦʚ, ʖ.ɯ. ʄʘʰʙʠʮʴ ʪʘ ʽʥ.) ʚʚʘʞʘʶʪʴ 

ʟʘʧʠʪʘʥʥʷ ʦʢʨʝʤʠʤ ʚʠʜʦʤ ʟʘʜʘʯ. ɿʘʧʠʪʘʥʥʷ ï ʮʝ ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʱʦ ʬʽʢʩʫʻ 

ʥʝʚʽʜʦʤʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟ`ʷʩʫʚʘʪʠ. ɿʘʟʚʠʯʘʡ ʚʦʥʦ ʚʠʨʘʞʘʻʪʴʩʷ 

ʟʘʧʠʪʘʣʴʥʠʤ ʨʝʯʝʥʥʷʤ ʘʙʦ ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷʤ ʪʘ ʤʘʻ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ. 

ʆʩʪʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʝʜʤʝʪ ʟʘʧʠʪʘʥʥʷ, ʚʠʜʽʣʷʶʯʠ ʦʟʥʘʢʠ ʪʦʛʦ, ʱʦ ʚʞʝ 

ʚʽʜʦʤʝ, ʽ ʪʦʛʦ, ʱʦ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ.  ʎʷ ʩʪʦʨʦʥʘ ʟʘʧʠʪʘʥʥʷ ʽʥʢʦʣʠ ʚʠʩʪʫʧʘʻ ʥʘ 

ʧʝʨʰʠʡ ʧʣʘʥ ʽ ʥʘʙʫʚʘʻ ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʫ ʨʠʪʦʨʠʯʥʠʭ ʘʙʦ 

ʧʨʦʚʦʢʘʮʽʡʥʠʭ ʟʘʧʠʪʘʥʥʷʭ). ɯʟ ʪʦʯʢʠ ʟʦʨʫ ʟʥʘʯʝʥʴ ʽʩʪʠʥʥʦʩʪʽ, ʟʘʧʠʪʘʥʥʷ 

ʜʽʣʷʪʴʩʷ ʥʘ ʟʤʽʩʪʦʚʥʽ ʪʘ ʙʝʟʟʤʽʩʪʦʚʥʽ. ʋ ʢʦʞʥʦʤʫ ʟʘʧʠʪʘʥʥʽ ʻ ʜʚʘ ʝʣʝʤʝʥʪʠ: ʪʝ, 

ʱʦ ʚʽʜʦʤʝ, ʽ ʪʝ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʠʟʥʘʯʝʥʥʷ [1]. 
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ʋ ʪʝʦʨʽʾ ʟʘʜʘʯ ʟʘʧʠʪʘʥʥʷʤ ʥʘʟʠʚʘʶʪʴ ʚʠʤʦʛʫ ʧʽʟʥʘʚʘʣʴʥʦʾ ʯʠ 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʟʘʜʘʯʽ, ʚʠʨʘʞʝʥʫ ʚ ʟʥʘʢʦʚʽʡ ʬʦʨʤʽ, ʟʦʢʨʝʤʘ ʚ ʩʣʦʚʝʩʥʽʡ, ʘʙʦ 

ʢʦʤʧʦʥʝʥʪ ʪʘʢʦʾ ʚʠʤʦʛʠ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʟ 

ʥʝʚʽʜʦʤʠʭ ʟʘʜʘʯʽ ʦʙ`ʻʢʪʽʚ [2, ʩ. 23]. ʆʪʞʝ, ʟʘʧʠʪʘʥʥʷʤ, ʥʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʥʝ ʣʠʰʝ ʨʝʯʝʥʥʷ çʏʦʤʫ ʜʦʨʽʚʥʶʻ ʧʝʨʠʤʝʪʨ ʢʚʘʜʨʘʪʘ?è, ʘ ʡ ʟʘʚʜʘʥʥʷ ï 

çɿʥʘʡʜʽʪʴ ʧʝʨʠʤʝʪʨ ʢʚʘʜʨʘʪʘè.  

ʈʽʟʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫʢʨʘʾʥʩʴʢʠʭ ʫʯʝʥʠʭ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʩʪʠʣʴ ʩʧʽʣʢʫʚʘʥʥʷ ʚʯʠʪʝʣʷ ʟ ʫʯʥʷʤʠ ʚʧʣʠʚʘʻ ʥʘ ʚʠʷʚ ʜʠʪʷʯʦʾ ʜʦʧʠʪʣʠʚʦʩʪʽ. ɺ 

ʫʤʦʚʘʭ ʜʝʤʦʢʨʘʪʠʯʥʦʛʦ ʪʠʧʫ ʩʧʽʣʢʫʚʘʥʥʷ ʫʯʥʽ ʙʽʣʴʰʝ ʩʪʘʚʣʷʪʴ ʟʘʧʠʪʘʥʴ ʜʦ 

ʚʯʠʪʝʣʷ, ʥʽʞ ʚ ʫʤʦʚʘʭ ʘʚʪʦʨʠʪʘʨʥʦʛʦ ʪʠʧʫ, ʾʭ ʟʘʧʠʪʘʥʥʷ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʙʽʣʴʰʦʶ 

ʟʤʽʩʪʦʚʥʽʩʪʶ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚʯʠʪʝʣʷ ʻ ï ʥʝ çʜʦʥʝʩʪʠè, çʧʦʷʩʥʠʪʠè ʽ 

çʧʦʢʘʟʘʪʠè, ʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʧʽʣʴʥʠʡ ʧʦʰʫʢ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. ʊʘʢʽ 

ʫʤʦʚʠ ʥʘʚʯʘʥʥʷ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʫʯʠʪʝʣʷ ʚʤʽʥʥʷ ʚʠʩʣʫʭʘʪʠ, ʟʨʦʟʫʤʽʪʠ ʣʦʛʽʢʫ 

ʨʦʟʜʫʤʽʚ ʢʦʞʥʦʾ ʜʠʪʠʥʠ, ʟʥʘʡʪʠ ʚʠʭʽʜ ʽʟ ʤʽʥʣʠʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʩʠʪʫʘʮʽʾ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʽʜʧʦʚʽʜʽ, ʧʨʦʧʦʟʠʮʽʾ ʫʯʥʽʚ ʽ ʥʝʧʦʤʽʪʥʦ ʧʽʜʚʝʩʪʠ ʾʭ ʜʦ 

ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ. ʅʘʚʯʘʥʥʷ ʣʦʛʽʢʠ, ʜʠʩʢʫʩʽʾ, ʜʽʘʣʦʛʫ, ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ 

ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʰʚʠʜʢʦʛʦ ʦʜʝʨʞʘʥʥʷ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ.  

ɿʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʦʛʦ ʝʬʝʢʪʫ, ʚʯʠʪʝʣʽ ʤʘʪʝʤʘʪʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʥʘ ʫʨʦʢʘʭ ʩʧʝʮʽʘʣʴʥʽ ʩʠʩʪʝʤʠ ʟʘʧʠʪʘʥʴ, ʩʪʚʦʨʶʶʯʠ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʨʦʙʣʝʤʥʽ 

ʩʠʪʫʘʮʽʾ ʘʙʦ ʚʥʦʩʷʯʠ ʪʚʦʨʯʽ ʝʣʝʤʝʥʪʠ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʫʯʥʽ ʦʪʨʠʤʘʶʪʴ ʟʤʦʛʫ 

ʘʢʪʠʚʽʟʫʚʘʪʠ ʨʦʟʫʤʦʚʫ ʜʽʷʣʴʥʽʩʪʴ, ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ 

ʟʘʚʜʘʥʴ-ʟʘʧʠʪʘʥʴ ʪʘʢʽ: 

¶ ɿʘʚʜʘʥʥʷ ʟ ʥʝʩʬʦʨʤʫʣʴʦʚʘʥʠʤʠ ʟʘʧʠʪʘʥʥʷʤʠ. 

ʐʦʢʦʣʘʜ ʢʦʰʪʫʻ 15 ʛʨʥ, ʢʦʨʦʙʢʘ ʮʫʢʝʨʦʢ 30 ʛʨʥ. ɺʢʘʞʽʪʴ ʚʩʽ ʤʦʞʣʠʚʽ 

ʧʠʪʘʥʥʷ ʟʘ ʫʤʦʚʦʶ ʟʘʚʜʘʥʥʷ. 

¶  ɿʘʚʜʘʥʥʷ ʟ ʚʽʜʩʫʪʥʽʤʠ ʜʘʥʠʤʠ. 

ɿ ʜʚʦʭ ʧʫʥʢʪʽʚ ʚʠʾʭʘʣʠ ʦʜʥʦʯʘʩʥʦ ʥʘʟʫʩʪʨʽʯ ʦʜʠʥ ʦʜʥʦʤʫ ʜʚʘ ʘʚʪʦʤʦʙʽʣʷ. 

ʐʚʠʜʢʽʩʪʴ ʦʜʥʦʛʦ ʟ ʥʠʭ ʜʦʨʽʚʥʶʻ 65 ʢʤ/ʛʦʜ, ʘ ʰʚʠʜʢʽʩʪʴ ʽʥʰʦʛʦ - ʥʘ 7 

ʢʤ/ʛʦʜ ʙʽʣʴʰʘ. ʗʢʘ ʚʽʜʩʪʘʥʴ ʙʫʜʝ ʤʽʞ ʘʚʪʦʤʦʙʽʣʷʤʠ ʯʝʨʝʟ 2 ʛʦʜʠʥʠ? 
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ɿʘʧʠʪʘʥʥʷ: ʏʦʤʫ ʥʝ ʤʦʞʥʘ ʜʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪʘʥʥʷ ʟʘʜʘʯʽ? ʏʦʛʦ ʥʝ 

ʚʠʩʪʘʯʘʻ?  ʑʦ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ? ɸ ʤʦʞʥʘ ʱʦ-ʥʝʙʫʜʴ ʦʪʨʠʤʘʪʠ ʥʘʚʽʪʴ ʟ ʥʘʷʚʥʠʭ 

ʜʘʥʠʭ? ʗʢʠʡ ʚʠʩʥʦʚʦʢ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟ ʘʥʘʣʽʟʫ ʪʦʛʦ, ʱʦ ʜʘʥʦ? 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʨʦʣʴ ʟʘʧʠʪʘʥʴ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʻ ʚʘʛʦʤʦʶ, ʘʜʞʝ ʟʘʜʘʶʯʠ ʟʘʧʠʪʘʥʥʷ, ʚʯʠʪʝʣʴ ʩʧʦʥʫʢʘʻ 

ʫʯʥʷ ʜʦ ʨʦʟʜʫʤʽʚ, ʤʽʨʢʫʚʘʥʴ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʽ ʘʨʛʫʤʝʥʪʫʚʘʥʥʷ ʚʣʘʩʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ. ɿ ʙʫʜʴ-ʷʢʦʛʦ ʟʘʧʠʪʘʥʥʷ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʜʠʩʢʫʩʽʷ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʘʥʘʣʽʟʫ 

ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʜʫʤʦʢ, ʚʽʜʩʪʦʶʚʘʥʥʷ ʚʣʘʩʥʦʾ. 
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʦʟʚʠʪʦʢ ʤʠʩʣʝʥʥʷ, ʟʘʧʠʪʘʥʥʷ, ʜʽʷʣʴʥʽʩʪʴ ʚʯʠʪʝʣʷ 

ʤʘʪʝʤʘʪʠʢʠ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ. 

 

 

ʂʦʣʝʩʥʽʢ ʊʝʪʷʥʘ ɯʚʘʥʽʚʥʘ 

ʚʯʠʪʝʣʴ ʽʥʬʦʨʤʘʪʠʢʠ ʅɺʂ çɿʆʐ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ï ʣʽʮʝʡè ʤ. ʇʦʜʽʣʴʩʴʢʘ 

ʉʦʷ ʆʣʝʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ 

 

ʈʆɿɺʀʊʆʂ ʂʈʀʊʀʏʅʆɻʆ ʄʀʉʃɽʅʅʗ ʋʏʅɯɺ ʇʈʆʌɯʃʔʅʆɰ ʐʂʆʃʀ 

ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ ɿɸʉʆɹɸʄʀ ʂʆʄʇ'ʖʊɽʈʅʆɻʆ 

ʄʆɼɽʃʖɺɸʅʅʗ 

 

ɺʩʪʫʧ. ɿ ʦʛʣʷʜʫ ʥʘ ʨʝʘʣʽʾ ʩʴʦʛʦʜʝʥʥʷ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ 

ʞʠʪʪʻʚʠʤ ʜʦʩʚʽʜʦʤ, ʱʦ ʚʢʣʶʯʘʻ ʮʽʣʫ ʥʠʟʢʫ ʧʨʦʮʝʩʽʚ: ʘʥʘʣʽʟ, ʽʥʪʝʨʧʨʝʪʘʮʽʷ, 

ʤʽʨʢʫʚʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʦʮʽʥʢʘ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʋʯʥʽ ʧʨʦʬʽʣʴʥʦʾ ʰʢʦʣʠ 

ʧʦʪʨʝʙʫʶʪʴ ʛʣʠʙʦʢʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ ʟʜʽʙʥʦʩʪʝʡ ʜʦ ʫʟʘʛʘʣʴʥʶʚʘʥʥʷ ʡ 

ʘʥʘʣʽʟʫ, ʘ ʪʘʢʦʞ ʥʘʚʠʯʦʢ ʝʚʨʠʩʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ 

ʟʘʜʘʯ. ʉʘʤʝ ʮʽ ʧʦʪʨʝʙʠ ʡ ʜʦʧʦʤʘʛʘʻ ʟʘʜʦʚʦʣʴʥʠʪʠ ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʚʠʪʢʫ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʟʘʩʦʙʘʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ ʟ 

ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʨʦʟʛʣʷʥʫʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʪʘ ʛʝʦʤʝʪʨʽʾ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʦʜʘʪʢʽʚ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ï ʮʝ ʚʽʜʢʨʠʪʝ 

ʤʠʩʣʝʥʥʷ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʥʘʢʣʘʜʝʥʥʷ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʞʠʪʪʻʚʠʡ 

ʜʦʩʚʽʜ, ʚʽʜʧʨʘʚʥʘ ʪʦʯʢʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ [1, ʩ. 9]. 

ʂʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʷʢ ʤʠʩʣʝʥʥʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʇʝʨʰʘ ʩʢʣʘʜʦʚʘ ï ʥʘʚʠʯʢʠ ʜʣʷ ʦʙʨʦʙʢʠ ʡ ʛʝʥʝʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 
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ʧʝʨʝʢʦʥʘʥʴ, ʜʨʫʛʘ ï ʟʚʠʯʢʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʡ ʧʨʠʭʠʣʴʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʥʘʚʠʯʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʤʦʞʥʘ ʟ ʫʧʝʚʥʝʥʽʩʪʶ ʧʨʦʪʠʩʪʘʚʠʪʠ: 

- ʧʨʦʩʪʦʤʫ ʦʪʨʠʤʘʥʥʶ ʡ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʶ ʽʥʬʦʨʤʘʮʽʾ (ʦʩʢʽʣʴʢʠ ʚʦʥʦ 

ʚʢʣʶʯʘʻ ʦʩʦʙʣʠʚʠʡ ʩʧʦʩʽʙ ʧʦʰʫʢʫ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ); 

- ʤʝʭʘʥʽʯʥʦʤʫ ʦʧʘʥʦʚʫʚʘʥʥʶ ʥʘʚʠʯʢʘʤʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ(ʦʩʢʽʣʴʢʠ ʮʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʾʭ ʧʦʩʪʽʡʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ); 

- ʚʠʢʦʨʠʩʪʘʥʥʶ ʮʠʭ ʥʘʚʠʯʦʢ (ʘʚʪʦʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ) ʙʝʟ 

ʦʙʤʽʨʢʦʚʫʚʘʥʥʷ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ [2]. 

ʂʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʡ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʧʨʦʙʣʝʤ ʽʜʫʪʴ ʧʦʨʫʯ. ʑʦʙ ʚʠʚʯʘʪʠ 

ʤʘʪʝʤʘʪʠʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ, ʫʯʥʽ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʥʘʚʯʠʪʠʩʷ 

ʤʠʩʣʠʪʠ ʢʨʠʪʠʯʥʦ. ɭ ʜʝʢʽʣʴʢʘ ʥʘʧʨʷʤʢʽʚ ʪʘʢʦʛʦ ʧʨʦʙʣʝʤʥʦʛʦ ʥʘʚʯʘʥʥʷ: 

- ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʬʦʢʫʩʫʻ ʫʚʘʛʫ ʫʯʥʷ ʥʘ ʽʜʝʷʭ, ʘ ʥʝ ʥʘ 

ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʽ ʬʘʢʪʽʚ; 

- ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʨʦʟʚʠʚʘʻ ʚ ʫʯʥʷ ʧʝʨʝʢʦʥʘʥʥʷ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʟʜʘʪʝʥ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʡ ʱʦ ʮʝ ʤʘʻ ʩʝʥʩ; 

- ʫʤʽʥʥʷ ʦʮʽʥʠʪʠ ʩʠʪʫʘʮʽʶ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʄʘʪʝʤʘʪʠʢʘ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʘʫʢʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʘʮʽʦʥʘʣʴʥʦʤʫ 

ʤʠʩʣʝʥʥʽ, ʟʨʦʟʫʤʽʣʽʡ, ʩʪʠʩʣʽʡ ʤʦʚʽ ʪʘ ʧʦʩʪʽʡʥʽʡ ʫʚʘʟʽ ʜʦ ʤʝʪʦʜʽʚ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʩʥʦʚʢʽʚ ʪʘ ʫʟʘʛʘʣʴʥʝʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ ʨʦʟʚʠʚʘʻ ʚ ʫʯʥʽʚ ʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ, ʘʣʛʦʨʠʪʤʽʯʥʫ ʢʫʣʴʪʫʨʫ, ʫʤʽʥʥʷ 

ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʚ'ʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʫ, ʨʦʟʛʣʷʜʘʪʠ ʜʝʢʽʣʴʢʘ 

ʤʦʞʣʠʚʦʩʪʝʡ ʾʾ ʚʠʨʽʰʝʥʥʷ, ʩʧʽʚʧʨʘʮʶʶʯʠ ʚ ʢʦʤʘʥʜʽ, ʫʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ 

ʽʥʬʦʨʤʘʮʽʻʶ, ʘʢʪʠʚʥʦ ʾʾ ʩʧʨʠʡʤʘʪʠ, ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ, ʫʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʧʨʦʛʥʦʟʠ, 

ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʾʭ ʽ ʩʪʘʚʠʪʠ ʧʝʨʝʜ ʩʦʙʦʶ ʚʠʟʥʘʯʥʽ ʮʽʣʽ; ʟʘʙʝʟʧʝʯʫʻ ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʚʯʠʪʝʣʝʤ ʽ ʜʠʪʠʥʦʶ ʩʝʙʝ ʚ ʩʠʪʫʘʮʽʾ ʥʘʙʫʪʪʷ ʜʦʩʚʽʜʫ ʚʟʘʻʤʦʜʽʾ; ʩʪʠʤʫʣʶʻ ʫʯʥʽʚ 

ʚʽʣʴʥʦ ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʶ ʜʫʤʢʫ, ʥʝ ʙʦʷʯʠʩʴ ʢʨʠʪʠʢʠ ʘʙʦ ʩʧʨʦʩʪʫʚʘʥʥʷ, ʙʫʪʠ 
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ʜʦʧʠʪʣʠʚʠʤʠ; ʚʠʭʦʚʫʻ ʟʜʘʪʥʽʩʪʴ ʤʽʨʢʫʚʘʪʠ ʧʨʦ ʩʚʦʾ ʧʦʯʫʪʪʷ, ʜʫʤʢʠ, ʦʮʽʥʶʚʘʪʠ 

ʾʭ, ʘ ʪʘʢʦʞ ʙʫʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ, ʩʘʤʦʩʪʽʡʥʠʤʠ, ʫʧʝʚʥʝʥʠʤʠ ʚ ʩʦʙʽ. 

ʄʝʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʭʝʤʘʪʠʯʥʦ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʄʝʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

 

ʈʦʟʚʠʚʘʶʯʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʰʢʦʣʷʨʽ ʦʪʨʠʤʫʶʪʴ 

ʥʘʚʠʯʢʠ: 

- ʦʨʛʘʥʽʟʘʮʽʾ ʡ ʢʦʥʩʦʣʽʜʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʽʣʢʫʚʘʥʥʷ; 

- ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʚʦʻ ʤʘʪʝʤʘʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʟ 

ʦʜʥʦʣʽʪʢʘʤʠ, ʫʯʠʪʝʣʷʤʠ; 

- ʘʥʘʣʽʟʫʚʘʪʠ ʡ ʦʮʽʥʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʡ ʩʪʨʘʪʝʛʽʾ ʽʥʰʠʭ; 

- ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʚʫ ʤʘʪʝʤʘʪʠʢʠ, ʱʦʙ ʯʽʪʢʦ ʚʠʩʣʦʚʣʶʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʽ ʽʜʝʾ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʨʦʟʚʠʪʢʫ 

ʧʨʦʩʪʦʨʦʚʦʾ ʫʷʚʠ, ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɺʠʨʽʰʝʥʥʶ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʩʧʨʠʷʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ 

ʧʨʠʢʣʘʜʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʚôʷʟʘʪʠ ʧʦʩʪʘʚʣʝʥʫ 

ʟʘʜʘʯʫ ʤʝʪʦʜʦʤ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʪʘ ʛʝʦʤʝʪʨʽʾ 

ʈʦʟʚʠʪʦʢ ʨʦʟʫʤʦʚʠʭ ʥʘʚʠʯʦʢ ʫʯʥʽʚ,  

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʥʘʚʯʘʥʥʷ ʽ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ 

 

ʅʘʚʠʯʢʠ 

ʧʨʠʡʤʘʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʨʽʰʝʥʥʷ 

ʅʘʚʠʯʢʠ 

ʧʨʘʮʶʚʘʪʠ ʟ 

ʽʥʬʦʨʤʘʮʽʻʶ 

 

ɸʥʘʣʽʟʫʚʘʪʠ 
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͙ͫͨͦͫͦ͋ 
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ɽʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʫʧʨʘʚʣʽʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʡ ʬʦʨʤʫʚʘʥʥʷʤ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʥʘ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʟʘʚʜʘʥʥʷʭ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʽʙʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʱʦ-ʥʝʙʫʜʴ, 

ʧʝʨʝʚʽʨʷʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ, ʟʥʘʭʦʜʠʪʠ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʪʦʱʦ. ʊʘʢʽ ʟʘʚʜʘʥʥʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʤʽʩʪʷʪʴ ʧʠʪʘʥʥʷ: çʏʠ ʤʦʞʥʘ..?è, çʏʠ ʧʨʘʚʠʣʴʥʦ..?è, çʗʢ ʟʤʽʥʠʪʴʩʷ..? 

è ʪʦʱʦ. ɿʘʚʜʘʥʥʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʩʪʫʧʥʽ ʡ ʟʨʦʟʫʤʽʣʽ ʚʞʝ ʟʘ ʫʤʦʚʦʶ ʟʘʜʘʯʽ ʡ 

ʚʦʜʥʦʯʘʩ ʥʘʜʟʚʠʯʘʡʥʦ ʟʤʽʩʪʦʚʥʽ ʚ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʡ ʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ï 

ʮʝ ʩʧʨʘʚʞʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʤʽʥʽʘʪʶʨʽ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ 

ʢʦʥʢʨʝʪʥʦ ʤʠ ʨʦʟʫʤʽʻʤʦ ʧʽʜ ʟʘʚʜʘʥʥʷʤʠ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʽʩʪʦʪʥʦ ʨʦʟʚʠʚʘʻ ʧʨʦʩʪʦʨʦʚʫ ʫʷʚʫ, ʣʦʛʽʯʥʝ ʡ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ 

[3]. 

ʆʙˇʨʫʥʪʫʻʤʦ ʥʘʰʽ ʤʽʨʢʫʚʘʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ. 

ɿʘʜʘʯʘ. ʇʦʙʫʜʫʚʘʪʠ ʢʦʣʦ ʨʘʜʽʫʩʘ ὶ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʘʥʫ ʪʦʯʢʫ ὃ ʽ 

ʜʽʣʠʪʴʩʷ ʥʘʚʧʽʣ ʜʘʥʦʶ ʧʨʷʤʦʶ Ὢ.  

ɸʥʘʣʽʟʫʶʯʠ ʫʤʦʚʫ ʜʘʥʦʾ ʟʘʜʘʯʽ ʪʘ ʚʠʢʦʥʫʶʯʠ ʥʝʦʙʭʽʜʥʽ ʧʦʙʫʜʦʚʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʠʥʘʤʽʯʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ GeoGebra, ʜʽʡʜʝʤʦ ʜʦ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʦʩʢʽʣʴʢʠ ʢʦʣʦ ʜʽʣʠʪʴʩʷ ʧʨʷʤʦʶ Ὢ ʥʘʚʧʽʣ, ʪʦ ʡʦʛʦ ʮʝʥʪʨ ʤʘʻ 

ʥʘʣʝʞʘʪʠ ʮʽʡ ʧʨʷʤʽʡ. ʈʘʜʽʫʩ ʮʴʦʛʦ ʢʦʣʘ ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ ὶ, ʘ ʩʘʤʝ ʢʦʣʦ 

ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ ʪʦʯʢʫ ὃ. ʆʪʞʝ, ʮʝʥʪʨ ʢʦʣʘ ὑρὕȟὶ ʤʘʻ ʣʝʞʘʪʠ ʥʘ ʢʦʣʽ 

ὑςὃȟὶ ʽ ʧʨʷʤʽʡ Ὢ (ʈʠʩ. 2). 

 

ʈʠʩ. 2. ʈʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʥʘʤʽʯʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ GeoGebra 
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ɼʦʩʣʽʜʞʫʶʯʠ ʜʘʥʫ ʟʘʜʘʯʫ, ʩʣʽʜ ʚʠʚʯʠʪʠ ʧʠʪʘʥʥʷ: ʘ ʯʠ ʟʘʚʞʜʠ ʟʘʜʘʯʘ 

ʤʘʪʠʤʝ ʨʦʟʚôʷʟʦʢ? ɭ ʩʝʥʩ ʨʦʟʛʣʷʥʫʪʠ ʟʘʜʘʥʽ ʚ ʟʘʜʘʯʽ ʚʝʣʠʯʠʥʠ ʷʢ ʧʘʨʘʤʝʪʨʠ, 

ʪʦʙʪʦ ʜʦʩʣʽʜʠʪʠ ʪʨʠ ʟʘʛʘʣʴʥʽ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʢʦʣʦ ʤʘʪʠʤʝ ʨʽʟʥʽ ʨʘʜʽʫʩʠ.  

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʪʘ ʛʝʦʤʝʪʨʽʾ ʚ ʧʨʦʬʽʣʴʥʽʡ ʰʢʦʣʽ ʻ ʜʽʻʚʠʤ 

ʟʘʩʦʙʦʤ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚʠʢʦʥʫʚʘʪʠ 

ʧʦʙʫʜʦʚʠ ʟ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘʙʘʛʘʪʦ ʟʨʫʯʥʽʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʨʦʟʚôʷʟʦʢ ʪʘʢʦʾ ʟʘʜʘʯʽ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʦʯʥʠʤ ʧʦʜʘʥʥʷʤ ʫʤʦʚ ʫ ʚʠʛʣʷʜʽ ʜʠʥʘʤʽʯʥʦʛʦ ʢʨʝʩʣʝʥʥʷ, 

ʱʦ ʜʦʧʦʤʘʛʘʻ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʫʤʦʚʫ ʟʘʜʘʯʽ, ʨʦʙʠʪʴ ʾʾ ʙʽʣʴʰ ʥʘʦʯʥʦʶ, 

ʦʯʝʚʠʜʥʦʶ, ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ ʰʚʠʜʢʦʛʦ 

ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʽ. ɸʢʮʝʥʪʫʻʪʴʩʷ ʥʝ ʧʨʦʮʝʩ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʢʠ ʡ ʮʠʨʢʫʣʷ, ʘ ʢʨʠʪʠʯʥʝ ʦʩʤʠʩʣʝʥʥʷ ʫʤʦʚʠ ʟʘʜʘʯʽ ʡ 

ʤʦʞʣʠʚʠʭ ʚʠʧʘʜʢʽʚ ʾʾ ʨʦʟʚôʷʟʘʥʥʷ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʥʷʪʪʷ ʜʠʥʘʤʽʯʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ DG / ʉ. 

ɸ. ʈʘʢʦʚ // ʂʦʤʧôʶʪʝʨʠ ʫ ʰʢʦʣʽ ʪʘ ʩʽʤôʾ. ï 2004. ï ˉ 7. ï ʉ.3-7. 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ 

ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʥʘʦʯʥʝ 
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ʧʦʜʘʥʥʷ ʫʤʦʚ ʫ ʚʠʛʣʷʜʽ ʜʠʥʘʤʽʯʥʦʛʦ ʢʨʝʩʣʝʥʥʷ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʛʣʠʙʰʝ 

ʟʨʦʟʫʤʽʪʠ ʫʤʦʚʫ ʟʘʜʘʯʽ, ʨʦʙʠʪʴ ʾʾ ʙʽʣʴʰ ʥʘʦʯʥʦʶ, ʦʯʝʚʠʜʥʦʶ, ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ 

ʧʨʦʮʝʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʡ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ, ʧʨʦʬʽʣʴʥʘ ʰʢʦʣʘ, ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. 

 

 

ʂʦʤʘʨʥʽʮʴʢʘ ʆʣʝʥʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʬʽʟʠʢʠ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, ʂɿ çʅɺʂ ɿʆʐ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ 

ï ɼʅɿ ʩ.ʉʘʣʴʥʠʢ, ʂʘʣʠʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽè 

ʄʘʪʚʝʻʚʘ ɸʥʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʤʘʛʽʩʪʨʘʪʫʨʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ) 

 

ʈʆɿɺʀʊʆʂ ʃʆɻɯʏʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋʏʅɯɺ ʋ ʇʈʆʎɽʉɯ 

ɺʀɺʏɽʅʅʗ ʊɽʄʀ ʇʆʍɯɼʅɸ ʊɸ ɰɰ ɿɸʉʊʆʉʋɺɸʅʅʗ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ 

ʦʩʚʽʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ - ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʝ ʪʽʣʴʢʠ ʧʨʠʜʙʘʥʥʷ ʧʝʚʥʠʭ ʟʥʘʥʴ, ʘʣʝ 

ʡ ʦʚʦʣʦʜʽʥʥʷ ʩʧʦʩʦʙʘʤʠ ʧʽʟʥʘʥʥʷ ʚʩʴʦʛʦ ʩʚʽʪʫ, ʩʧʦʩʦʙʘʤʠ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ, 

ʪʘ ʩʘʤʦʨʦʟʚʠʪʢʫ. ɿʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ ʻ ʚʠʭʦʚʘʥʥʷ ʪʚʦʨʯʦʾ, 

ʩʘʤʦʜʦʩʪʘʪʥʴʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʚʤʽʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʧʝʨʝʜ ʥʝʶ ʟʘʜʘʯ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ, 

ʟʦʢʨʝʤʘ ʽ ʣʦʛʽʯʥʦʾ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʋ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʘʭ ʟʘʨʫʙʽʞʥʽ 

ʪʘ ʚʽʪʯʠʟʥʷʥʽ ʚʯʝʥʽ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʧʨʦʙʣʝʤʘʪʠʢʠ ʬʦʨʤʫʚʘʥʥʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʫʯʥʽʚ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʆ. ʇʦʤʝʪʫʥ, ʆ. ʃʦʢʰʠʥʦʾ, ʆ. ʉʘʚʯʝʥʢʦ, ʅ. ɹʽʙʽʢ, ʆ. 

ʆʚʯʘʨʫʢ, ʅ. ʂʫʟʴʤʽʥʦʾ, ɺ. ʐʘʭʦʚʘ ʪʘ ʽʥ. ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ï ʉʘʬʦʥʦʚʘ ɯ.ɸ., ʈʘʢʦʚ ʉ. ɸ., ɻʦʣʦʚʘʥʴ ʄ.ʉ. ʪʘ ʽʥʰʠʭ. 
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ʋ ʩʚʦʾʭ ʧʨʘʮʷʭ ʫʢʨʘʾʥʩʴʢʠʡ ʚʯʝʥʠʡ ʉ. ɸ. ʈʘʢʦʚ ʜʦ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʽʜʥʦʩʠʪʴ ʥʘʩʪʫʧʥʽ ʩʢʣʘʜʦʚʽ:  

- ʧʨʦʮʝʜʫʨʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; 

- ʣʦʛʽʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; 

- ʪʝʭʥʦʣʦʛʽʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; 

- ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; 

- ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. 

ɿʘ ʈʘʢʦʚʠʤ, ʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʚʦʣʦʜʽʥʥʷ ʜʝʜʫʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ 

ʜʦʚʝʜʝʥʥʷ ʪʘ ʩʧʨʦʩʪʫʚʘʥʥʷ ʪʚʝʨʜʞʝʥʴ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ: 

- ʚʦʣʦʜʽʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ ʜʝʜʫʢʪʠʚʥʠʭ 

ʪʝʦʨʽʡ (ʧʦʥʷʪʪʷ, ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ; ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʘʢʩʽʦʤʠ, ʪʝʦʨʝʤʠ ʽ 

ʾʭ ʜʦʚʝʜʝʥʥʷ, ʢʦʥʪʨʦʣʴʥʽ ʧʨʠʢʣʘʜʠ ʜʦ ʪʝʦʨʝʤ ʪʦʱʦ); 

- ʚʽʜʪʚʦʨʶʚʘʪʠ ʜʝʜʫʢʪʠʚʥʽ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ ʪʘ ʜʦʚʝʜʝʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʧʨʦʮʝʜʫʨ ʨʦʟʚôʷʟʘʥʴ ʪʠʧʦʚʠʭ ʟʘʜʘʯ; 

- ʟʜʽʡʩʥʶʚʘʪʠ ʜʝʜʫʢʪʠʚʥʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ 

ʪʘ ʰʫʢʘʪʠ ʣʦʛʽʯʥʽ ʧʦʤʠʣʢʠ ʫ ʥʝʧʨʘʚʠʣʴʥʠʭ ʜʝʜʫʢʪʠʚʥʠʭ ʤʽʨʢʫʚʘʥʥʷʭ; 

- ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʪʘ ʣʦʛʽʯʥʫ ʩʠʤʚʦʣʽʢʫ ʥʘ ʧʨʘʢʪʠʮʽ [2]. 

ʄʝʪʘ ʜʘʥʦʾ ʩʪʘʪʪʽ: ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʇʦʭʽʜʥʘ ʪʘ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷè 

ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʇʦʭʽʜʥʘ ʪʘ ʾʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷè ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʚ ʩʪʘʨʰʽʡ ʰʢʦʣʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ 

ʟʘʜʘʯʘʤ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʻ ʟʘʜʘʯʽ ʥʘ ʧʦʰʫʢ ʥʘʡʙʽʣʴʰʦʛʦ ʪʘ ʥʘʡʤʝʥʰʦʛʦ 

ʟʥʘʯʝʥʥʷ. 

ʊʨʘʜʠʮʽʡʥʘ ʩʭʝʤʘ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʽ ʥʘʡʤʝʥʰʦʛʦ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ 

ʥʘ ʧʨʦʤʽʞʢʫ ʪʘʢʘ:  

- ʟʥʘʡʜʽʪʴ ʧʦʭʽʜʥʫ ʬʫʥʢʮʽʾ ʽ ʾʾ ʢʨʠʪʠʯʥʽ ʪʦʯʢʠ;  

- ʟʥʘʡʜʽʪʴ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʥʘ ʢʽʥʮʷʭ ʧʨʦʤʽʞʢʫ;  

- ʟʥʘʡʜʽʪʴ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʚ ʢʨʠʪʠʯʥʠʭ ʪʦʯʢʘʭ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʟʘʜʘʥʦʤʫ 

ʧʨʦʤʽʞʢʫ;  



161 

 

-  ʟ ʫʩʽʭ ʟʥʘʡʜʝʥʠʭ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ ʦʙʝʨʽʪʴ ʥʘʡʙʽʣʴʰʝ ʽ ʥʘʡʤʝʥʰʝ.  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʘʤʝ ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ 

ʤʘʪʝʤʘʪʠʯʥʦʾ, ʘ ʪʘʢʦʞ ʽ ʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ. ʇʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ 

ʧʦʚ`ʷʟʫʶʪʴ ʤʘʪʝʤʘʪʠʢʫ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʟʛʣʷʜ 

ʨʝʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚ'ʷʟʢʽʚ. 

ʊʘʢ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʅʘʡʙʽʣʴʰʝ ʽ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾè ʚʘʨʪʦ 

ʨʦʟʛʣʷʥʫʪʠ ʪʘʢʫ ʟʘʜʘʯʫ:  

ɿʘʜʘʯʘ. ɿʨʦʰʫʚʘʣʴʥʠʡ ʢʘʥʘʣ ʤʘʻ ʬʦʨʤʫ ʨʽʚʥʦʙʽʯʥʦʾ ʪʨʘʧʝʮʽʾ, ʙʽʯʥʽ 

ʩʪʦʨʦʥʠ ʷʢʦʾ ʜʦʨʽʚʥʶʶʪʴ ʤʝʥʰʽʡ ʦʩʥʦʚʽ. ʇʨʠ ʷʢʦʤʫ ʢʫʪʽ ʥʘʭʠʣʫ ʙʽʯʥʠʭ ʩʪʦʨʽʥ 

ʧʝʨʝʨʽʟ ʢʘʥʘʣʫ ʤʘʪʠʤʝ ʤʘʢʩʠʤʘʣʴʥʫ ʧʣʦʱʫ? [3]. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

 

ʈʠʩ.1 

ὈὊ Ὤ ὥίὭὲ‗ȟ              ὃὊ ὥὧέί‗ȟ                ὃὄ ὥ ςὥὧέί‗ 

Ὓ ὈὊϽ             

Ὓ  ὥίὭὲ‗Ͻ
ὥ ὥ ςὥϽὧέί‗

ς
ὥίὭὲ‗Ͻὥ ὥὧέί‗ 

ɿʥʘʡʜʝʤʦ ʧʦʭʽʜʥʫ ʪʘ ʧʨʠʨʽʚʥʷʻʤʦ ʾʾ ʜʦ ʥʫʣʷ. 

Ὓ  ὥὧέί‗ὥ ὥὧέί‗ὥίὭὲ‗ 

ὥὧέί‗ὥ ὥὧέί‗ὥίὭὲ‗ π 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʬʦʨʤʫʣʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʬʫʥʢʮʽʡ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʚʠʨʘʟʫ: 

ὥὧέί‗ὥὧέί‗ ὥίὭὲ‗ π 

ὥὧέί‗ὥÃÏÓ ς‗ π 

ὧέί‗ÃÏÓ ς‗ π 

ςὧέί
‗ ς‗

ς
Ͻ̒έί

‗ ς‗

ς
π 
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ςὧέί
σ‗

ς
Ͻ̒έί

‗

ς
π 

ὧέί
σ‗

ς
π

έ̒ί
‗

ς
π

                                 

ừ
Ử
Ừ

Ử
ứ‗

“

σ

τ

σ
“ὯȟὯᶰὤ

‗
“

σ

τ

σ
“ὯȟὯᶰὤ

‗ “ τ“ὯȟὯᶰὤ

 

ʆʩʢʽʣʴʢʠ ï ɚ ʛʦʩʪʨʠʡ ʢʫʪ, ʪʦ ʫʤʦʚʽ ʟʘʜʘʯʽ ʚʽʜʧʦʚʽʜʘʻ ʪʽʣʴʢʠ ʦʜʥʝ ʟʥʘʯʝʥʥʷ 

.  

ʆʪʞʝ, ʧʝʨʝʨʽʟ ʢʘʥʘʣʫ ʤʘʪʠʤʝ ʤʘʢʩʠʤʘʣʴʥʫ ʧʣʦʱʫ, ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʢʫʪ ʥʘʭʠʣʫ ʙʽʯʥʠʭ ʩʪʦʨʽʥ ʙʫʜʝ ʨʽʚʥʠʡ 60Ј. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʟʘʜʘʯʘ ʜʝʤʦʥʩʪʨʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʭʽʜʥʦʾ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ 

ʟʥʘʥʴ. 

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 

ʟʘʙʝʟʧʝʯʫʻ: 

- ʨʦʟʚʠʪʦʢ ʚ ʫʯʥʽʚ ʫʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʧʦʥʷʪʴ ʪʘ ʧʨʘʚʠʣ, ʪʝʦʨʝʤ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ; 

- ʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʝʪʝʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʚʧʨʘʚ, ʷʢʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʫʯʥʷʤʠ ʜʦʩʚʽʜʫ, ʥʘ ʘʢʪʠʚʘʮʽʶ ʤʠʩʣʝʥʥʷ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʇʦʭʽʜʥʘ ʪʘ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ [ʊʝʢʩʪ]: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / ɺ. ʄ. ʂʫʟʥʝʮʦʚ, 

ʊ. ʄ. ɹʫʩʘʨʦʚʘ, ʊ. ɸ. ɸʛʦʰʢʦʚʘ, ɯ. ɺ. ʂʣʠʤʝʥʢʦ, ʅ. ɺ. ʄʽʭʻʻʚʘ; ɼʥʽʧʨʦʧʝʪʨ. 

ʥʘʮ. ʫʥ-ʪ ʟʘʣʽʟʥ. ʪʨʘʥʩʧ. ʽʤ. ʘʢʘʜ. ɺ. ʃʘʟʘʨʷʥʘ. ï ɼʥʽʧʨʦ, 2017. ï 104 ʩ. 

2. ʈʘʢʦʚ ʉ. ɸ. ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʠʧʫʩʢʥʠʢʘ 

ʰʢʦʣʠ ʷʢ ʤʽʩʽʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ / ʉ. ɸ. ʈʘʢʦʚ. // ʄʘʪʝʤʘʪʠʢʘ ʚ ʰʢʦʣʽ. ï 

2007. ï ˉ5. ï ʉ. 2ï7. 

3. ɼʤʠʪʨʽʻʥʢʦ ʆ. ʆ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʇʇɿ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ 

ʟ ʪʝʤʠ çʇʦʭʽʜʥʘè [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʆ. ʆ.ɼʤʠʪʨʽʻʥʢʦ // ʅʘʫʢʦʚʠʡ 
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ʯʘʩʦʧʠʩ ʅʇʋ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 2: ʂʦʤʧ'ʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ. ï 2012. ï ˉ. 12. ï ʉ. 246ï251. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: http://nbuv.gov.ua/UJRN/Nchnpu_2_2012_12_40. 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʇʦʭʽʜʥʘ ʪʘ ʾʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷè. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʧʦʭʽʜʥʘ ʪʘ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

 

 

ʃʠʧʦʚʘ ʃʶʜʤʠʣʘ ɯʚʘʥʽʚʥʘ 

ʂʦʤʫʥʘʣʴʥʠʡ ʟʘʢʣʘʜ ɿʘʛʘʣʴʥʦʦʩʚʽʪʥʷ ʰʢʦʣʘ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ 13 ɺʽʥʥʠʠʮʴʢʦʾ 

ʤʽʩʴʢʦʾ ʨʘʜʠ, ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ 

ʇʘʚʣʶʢ ʃʽʣʽʷ ʈʘʚʠʣʽʚʥʘ 

ʂʦʤʫʥʘʣʴʥʠʡ ʟʘʢʣʘʜ ɿʘʛʘʣʴʥʦʦʩʚʽʪʥʷ ʰʢʦʣʘ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ 13 ɺʽʥʥʠʠʮʴʢʦʾ 

ʤʽʩʴʢʦʾ ʨʘʜʠ, ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ 

 

ʌʆʈʄʋɺɸʅʅʗ ʄɸʊɽʄɸʊʀʏʅʀʍ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ ʋʏʅɯɺ ʅɸ 

ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ 

 

ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ï ʮʝ ʷʢ ʧʨʠʚʠʜ: ʚʩʽ ʧʨʦ 

ʥʴʦʛʦ ʛʦʚʦʨʷʪʴ, ʘʣʝ ʤʘʣʦ ʭʪʦ ʡʦʛʦ ʙʘʯʠʚ 

ɹ.ɼ.ɽʣʴʢʦʥʽʥ 

ɺ ʥʘʰ ʯʘʩ ʫ ʧʝʜʘʛʦʛʽʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ. 

ɼʦ ʮʴʦʛʦ ʯʘʩʫ ʟʘʚʜʘʥʥʷʤ ʧʝʜʘʛʦʛʘ ʙʫʣʦ ʥʘʚʯʠʪʠ, ʜʘʪʠ ʟʥʘʥʥʷ. ʊʦʙʪʦ ʚʢʣʘʩʪʠ ʚ 

ʛʦʣʦʚʫ ʫʯʥʷ ʪʽ ʟʥʘʥʥʷ, ʷʢʠʤʠ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʚʦʣʦʜʽʣʦ ʣʶʜʩʪʚʦ. ʊʘ ʟʘ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʢʦʥʽʚ, ʟʥʘʥʴ ʣʶʜʩʪʚʦ ʥʘʢʦʧʠʯʠʣʦ ʜʫʞʝ ʙʘʛʘʪʦ, ʚʦʥʠ ʰʚʠʜʢʦ 

ʟʤʽʥʶʶʪʴʩʷ, ʰʢʦʣʘ ʥʝ ʚʩʪʠʛʘʻ ʚʠʚʯʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʚʦʥʘ ʚʠʷʚʣʷʻʪʴʩʷ ʚʞʝ 

ʟʘʩʪʘʨʽʣʦʶ. ʋʯʝʥʴ ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʥʘʢʦʧʠʯʫʻ ʟʥʘʥʥʷ, ʘ ʢʦʣʠ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 

ʰʢʦʣʠ ʚʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʪʝ, ʯʦʛʦ ʡʦʛʦ ʥʘʚʯʠʣʠ, ʚʞʝ ʥʝʧʦʪʨʽʙʥʦ, ʙʦ ʻ ʙʘʛʘʪʦ 

ʧʨʦʛʨʝʩʠʚʥʠʭ ʟʥʘʥʴ. 

http://nbuv.gov.ua/UJRN/Nchnpu_2_2012_12_40
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ʄʝʪʘ ʩʪʘʪʪʽ ʚʠʦʢʨʝʤʠʪʠ ʰʣʷʭʠ ʬʦʨʤʫʚʘʥʥʷ ʞʠʪʪʻʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɿʜʽʡʩʥʶʚʘʪʠ ʟʚôʷʟʦʢ ʥʘʚʯʘʥʥʷ ʟ ʞʠʪʪʷʤ ʦʟʥʘʯʘʻ: ʧʦʻʜʥʫʚʘʪʠ ʚʠʚʯʝʥʥʷ 

ʦʩʥʦʚ ʥʘʫʢ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʧʨʘʮʽ; ʘʢʪʫʘʣʽʟʫʚʘʪʠ ʚ ʧʨʦʮʝʩʽ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, 

ʥʘʚʠʯʦʢ ʽ ʫʤʽʥʴ ʪʘ ʚ ʧʨʦʮʝʩʽ ʩʫʩʧʽʣʴʥʦ ʢʦʨʠʩʥʦʾ ʧʨʘʮʽ ʫʯʥʽʚ ʾʭ ʞʠʪʪʻʚʠʡ ʜʦʩʚʽʜ, 

ʩʧʠʨʘʪʠʩʷ ʥʘ ʥʴʦʛʦ, ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦ ʚʠʩʚʽʪʣʶʚʘʪʠ ʡʦʛʦ.  

ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʮʝ ʟʘʛʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ, ʜʦʩʚʽʜʽ, 

ʮʽʥʥʦʩʪʷʭ, ʟʜʽʙʥʦʩʪʷʭ, ʥʘʙʫʪʠʭ ʟʘʚʜʷʢʠ ʥʘʚʯʘʥʥʶ. 

ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʞʠʪʪʻʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ: 

Å ʋʯʘʩʪʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʫʨʦʢʫ ʯʝʨʝʟ ʩʧʽʣʴʥʫ ʤʦʪʠʚʘʮʽʡʥʦ ï 

ʮʽʣʴʦʚʫ ʜʽʷʣʴʥʽʩʪʴ. 

Å ʄʦʪʠʚʘʮʽʷ ʥʘ ʘʢʪʫʘʣʽʟʘʮʽʶ ʪʝʤʠ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʧʦʷʩʥʝʥʥʽ ʟʥʘʯʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. 

Å ʌʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʥʘʥʴ, ʦʪʨʠʤʘʥʠʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʘʢʪʠʚʥʦʛʦ 

ʩʧʨʠʡʤʘʥʥʷ ʯʝʨʝʟ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʡ 

ʘʥʘʣʽʟ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

Å ʌʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʡ ʦʩʦʙʠʩʪʠʡ ʜʦʩʚʽʜ, 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ ʯʝʨʝʟ ʨʦʟʚôʷʟʘʥʥʷ ʩʠʪʫʘʪʠʚʥʠʭ 

ʟʘʜʘʯ ï ʫʯʘʩʪʴ ʫ ʨʦʣʴʦʚʠʭ ʽʛʨʘʭ, ʩʢʣʘʜʘʥʥʷ ʧʨʦʝʢʪʽʚ, ʚʠʢʦʥʘʥʥʷ ʪʚʦʨʯʠʭ 

ʨʦʙʽʪ, ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʚʜʘʥʴ. 

Å ʌʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʨʽʚʝʥʴ ʟʥʘʥʴ ʽ ʩʘʤʦʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ ʪʨʝʥʽʥʛʠ ʟ ʬʦʨʤʫʚʘʥʥʷ ʞʠʪʪʻʚʠʭ ʥʘʚʠʯʦʢ ï ʨʝʬʣʝʢʩʽʷ 

(ʩʘʤʦʧʽʟʥʘʥʥʷ, ʩʘʤʦʢʦʥʪʨʦʣʴ, ʩʘʤʦʨʝʛʫʣʷʮʽʷ). 

Å ʄʦʥʽʪʦʨʠʥʛ ʽ ʢʦʨʝʢʮʽʷ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʯʝʨʝʟ ʚʠʭʦʚʘʥʥʷ ʽ 

ʩʘʤʦʚʠʭʦʚʘʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʘ. 

Å ʌʦʨʤʫʚʘʥʥʷ çʇʦʨʪʬʦʣʽʦ ʫʩʧʽʭʫè ( ʟʘʤʽʩʪʴ ʥʝʟʥʘʥʥʷ ʦʮʽʥʶʶʪʴʩʷ ʫʩʧʽʭʠ ʫ 

ʧʨʦʩʫʚʘʥʥʽ ʫʯʥʷ ʚ ʨʦʟʚʠʪʢʫ, ʚʠʢʦʥʘʥʥʽ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ).  

ʈʦʟʛʣʷʥʝʤʦ ʩʢʣʘʜʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʟʘ  ʈʘʢʦʚʠʤ 

ʉ. [2]. 

 ʇʨʦʮʝʜʫʨʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 
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 ʇʨʦʮʝʜʫʨʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʫʤʽʥʥʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʪʠʧʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʟʘʜʘʯʽ. 

ʅʘʧʨʷʤʠ ʥʘʙʫʪʪʷ: 

Å ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʘʥʥʷ ʪʠʧʦʚʠʭ ʟʘʜʘʯ; 

Å ʫʤʽʪʠ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʪʠʧʦʚʽ ʟʘʜʘʯʽ, ʟʥʘʭʦʜʠʪʠ ʢʨʠʪʝʨʽʾ ʟʚʝʜʝʥʥʷ ʟʘʜʘʯ 

ʜʦ ʪʠʧʦʚʠʭ; ʫʤʽʪʠ ʨʦʟʧʽʟʥʘʚʘʪʠ  ʪʠʧʦʚʫ ʟʘʜʘʯʫ ʘʙʦ ʟʚʦʜʠʪʠ ʾʾ ʜʦ ʪʠʧʦʚʦʾ; 

Å ʫʤʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʞʝʨʝʣʘ ʜʣʷ ʧʦʰʫʢʫ ʧʨʦʮʝʜʫʨ 

ʨʦʟʚôʷʟʫʚʘʥʴ ʪʠʧʦʚʠʭ ʟʘʜʘʯ (ʧʽʜʨʫʯʥʠʢ, ʜʦʚʽʜʥʠʢ, ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ).  

ʃʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪ ɹ

            ʃʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʚʦʣʦʜʽʥʥʷ ʜʝʜʫʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʜʦʚʝʜʝʥʥʷ ʪʘ 

ʩʧʨʦʩʪʫʚʘʥʥʷ ʪʚʝʨʜʞʝʥʴ. 

ʅʘʧʨʷʤʠ ʥʘʙʫʪʪʷ: 

Å ʚʦʣʦʜʽʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ ʜʝʜʫʢʪʠʚʥʠʭ 

ʪʝʦʨʽʡ (ʧʦʥʷʪʪʷ, ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ; ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʘʢʩʽʦʤʠ, ʪʝʦʨʝʤʠ ʽ ʾʭ 

ʜʦʚʝʜʝʥʥʷ, ʢʦʥʪʨ ʧʨʠʢʣʘʜʠ ʜʦ ʪʝʦʨʝʤ ʪʦʱʦ); 

Å ʚʽʜʪʚʦʨʶʚʘʪʠ ʜʝʜʫʢʪʠʚʥʽ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ ʪʘ ʜʦʚʝʜʝʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʧʨʦʮʝʜʫʨ ʨʦʟʚôʷʟʘʥʴ ʪʠʧʦʚʠʭ ʟʘʜʘʯ; 

Å ʟʜʽʡʩʥʶʚʘʪʠ ʜʝʜʫʢʪʠʚʥʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʪʘ 

ʰʫʢʘʪʠ ʣʦʛʽʯʥʽ ʧʦʤʠʣʢʠ ʫ ʥʝʧʨʘʚʠʣʴʥʠʭ ʜʝʜʫʢʪʠʚʥʠʭ ʤʽʨʢʫʚʘʥʥʷʭ; 

Å ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʪʘ ʣʦʛʽʯʥʫ ʩʠʤʚʦʣʽʢʫ ʥʘ ʧʨʘʢʪʠʮʽ.  

ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʚʦʣʦʜʽʥʥʷ ʩʫʯʘʩʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ 

ʧʘʢʝʪʘʤʠ. (ʧʘʢʝʪʠ ʩʠʤʚʦʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʜʠʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾ ï Gran ï 

2ɼ(3ɼ), ʝʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ (Excel). 

ʅʘʧʨʷʤʠ ʥʘʙʫʪʪʷ: 

Å   ʦʮʽʥʶʚʘʪʠ ʧʦʭʠʙʢʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʙʣʠʞʝʥʠʭ ʦʙʯʠʩʣʝʥʴ; 

Å  ʙʫʜʫʚʘʪʠ ʢʦʤʧôʶʪʝʨʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʟʘʜʘʯʽ ʟ ʤʝʪʦʶ ʾʭ 

ʝʚʨʠʩʪʠʯʥʦʛʦ, ʥʘʙʣʠʞʝʥʦʛʦ ʘʙʦ ʪʦʯʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ.  

ɼʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 
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ɼʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʚʦʣʦʜʽʥʥʷ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʅʘʧʨʷʤʢʠ ʥʘʙʫʪʪʷ: 

Å ʬʦʨʤʫʣʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ; 

Å ʙʫʜʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʜʘʯ; 

Å ʚʠʩʫʚʘʪʠ ʪʘ ʧʝʨʝʚʽʨʷʪʠ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʛʽʧʦʪʝʟ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʚʽʜʦʤʽ 

ʤʝʪʦʜʠ (ʽʥʜʫʢʮʽʷ, ʘʥʘʣʦʛʽʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ), ʘ ʪʘʢʦʞ ʥʘ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ 

ʜʦʩʣʽʜʞʝʥʴ; 

Å ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʝʞʽ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʫʩʪʘʥʦʚʣʶʚʘʪʠ ʟʚôʷʟʢʠ ʟ ʧʦʧʝʨʝʜʥʽʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ, ʰʫʢʘʪʠ ʘʥʘʣʦʛʽʾ ʚ ʽʥʰʠʭ ʨʦʟʜʽʣʘʭ ʤʘʪʝʤʘʪʠʢʠ.  

ʄʝʪʦʜʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

ʄʝʪʦʜʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʫʤʽʥʥʷ ʦʮʽʥʶʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʪʘ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. 

ʅʘʧʨʷʤʠ ʥʘʙʫʪʪʷ: 

Å ʘʥʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ; 

Å ʨʝʬʣʝʢʩʽʷ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ  ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʪʘ ʧʦʜʦʣʘʥʥʷ ʧʝʨʝʰʢʦʜ ʟ 

ʤʝʪʦʶ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʣʘʩʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ  (ʩʘʤʦʨʦʟʚʠʪʢʫ ʽ ʩʘʤʦʦʩʚʽʪʠ) ʩʧʨʠʷʻ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ: 

Å ʚʠʢʦʥʘʥʥʷ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ, ʥʘʧʠʩʘʥʥʷ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʫʯʘʩʪʴ ʚ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʤʘʛʘʥʥʷʭ (ʪʫʨʥʽʨʘʭ, ʦʣʽʤʧʽʘʜʘʭ, ʢʦʥʢʫʨʩʘʭ); 

Å ʚʽʜʚʽʜʫʚʘʥʥʷ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʟʘʥʷʪʴ; 

Å ʧʨʘʢʪʠʢʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ ʪʘ ʧʨʠʡʦʤʽʚ 

ʚʠʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ (ʨʦʟʰʠʨʝʥʥʷ ʛʘʣʫʟʽ ʟʥʘʥʴ ʧʨʝʜʤʝʪʘ, 

ʧʨʦʩʫʚʘʥʥʷ ʜʦ ʚʠʱʦʛʦ ʨʽʚʥʷ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʟ ʪʝʤʠ); 

Å ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʥʘʚʯʘʣʴʥʠʭ ʫʤʽʥʴ. 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ: ʽʥʜʠʚʽʜʫʘʣʴʥʘ; ʛʨʫʧʦʚʘ; ʬʨʦʥʪʘʣʴʥʘ; ʨʦʙʦʪʘ ʚ ʧʘʨʘʭ. 
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ʋ ʬʦʨʤʫʚʘʥʥʽ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʜʦʧʦʤʘʛʘʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜ ʧʨʦʝʢʪʽʚ, ʥʝʩʪʘʥʜʘʨʪʥʽ ʫʨʦʢʠ ʟ ʧʨʝʟʝʥʪʘʮʽʻʶ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʪʝʤʠ. 

ʅʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʫʯʥʽ ʧʦʚʠʥʥʽ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ, ʷʢʽ ʩʧʦʥʫʢʘʶʪʴ 

ʜʫʤʘʪʠ, ʟʽʩʪʘʚʣʷʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ; ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʤʠʩʣʝʥʥʷ (ʪʚʦʨʯʦʛʦ, 

ʢʨʠʪʠʯʥʦʛʦ) ʽ ʟʘʩʪʦʩʫʚʘʥʥʶ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʚʠʨʘʞʝʥʥʷ ʜʫʤʢʠ; ʽʥʪʫʾʮʽʾ ï 

ʟʜʘʪʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʪʠ ʨʝʟʫʣʴʪʘʪ ʽ ʟʥʘʭʦʜʠʪʠ ʰʣʷʭ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ; ʟʥʘʭʦʜʠʪʠ ʾʤ 

ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʄʝʪʦʜ ʧʨʦʝʢʪʽʚ 

ʄʝʪʘ: 

1. ɺʠʨʦʙʣʷʪʠ ʚʤʽʥʥʷ ʟʥʘʭʦʜʠʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʚʽʪʽ 

2. ʅʘʚʯʘʪʠ ʫʯʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʜʦʙʫʪʽ ʟʥʘʥʥʷ ʫ ʩʚʦʾʡ ʧʨʘʢʪʠʯʥʽʡ, 

ʧʨʦʬʝʩʽʡʥʽʡ, ʛʨʦʤʘʜʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʙʫʪʽ ʪʘ ʽʥʰʝ. 

3. ʈʦʟʚʠʚʘʪʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʘʤʦʨʦʟʚʠʪʢʫ ʽ ʩʘʤʦʦʩʚʽʪʠ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ 

ʢʦʤʫʥʽʢʘʪʠʚʥʽ. 

4. ʇʦʻʜʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʘ ʢʦʣʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

 ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʃ. ʊʦʣʩʪʦʡ ʧʠʩʘʚ: çʗʢʱʦ ʫʯʝʥʴ ʚ ʰʢʦʣʽ ʥʝ ʥʘʚʯʠʚʩʷ ʩʘʤ ʥʽʯʦʛʦ ʪʚʦʨʠʪʠ, 

ʪʦ ʚ ʞʠʪʪʽ ʚʽʥ ʪʽʣʴʢʠ ʥʘʩʣʽʜʫʚʘʪʠʤʝè. ʇʨʦʝʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ 

ʚʠʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʤʘʢʩʠʤʫʤ ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦʙ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʠʤʦʛʠ ʩʫʯʘʩʥʦʛʦ ʽ ʤʘʡʙʫʪʥʴʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʠ 

ʦʜʝʨʞʫʻʤʦ:  

 - ʟʦʚʥʽʰʥʽʡ ʨʝʟʫʣʴʪʘʪ ï ʡʦʛʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʦʩʤʠʩʣʠʪʠ, 

ʟʘʩʪʦʩʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ (ʧʨʝʟʝʥʪʘʮʽʾ, ʧʣʘʢʘʪʠ, ʧʘʤôʷʪʢʠ) 

 - ʚʥʫʪʨʽʰʥʽʡ ʨʝʟʫʣʴʪʘʪ ï ʜʦʩʚʽʜ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ 

ʟʥʘʥʥʷ ʽ ʚʤʽʥʥʷ, ʢʦʤʧʝʪʝʥʮʽʾ ʽ ʮʽʥʥʦʩʪʽ. 

ʇʦʧʝʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ. 

ʉʧʽʚʧʨʘʮʷ çʟʤʫʰʫʻè ʫʯʥʽʚ ʧʦ-ʥʦʚʦʤʫ ʧʦʜʠʚʠʪʠʩʷ ʥʘ ʩʚʦʾ ʚʤʽʥʥʷ, ʜʘʻ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪʘʥʥʷ: çɸ ʥʘʚʽʱʦ ʤʝʥʽ ʮʝ ʪʨʝʙʘ?è, ʚʽʜʢʨʠʚʘʻ ʧʝʨʝʜ ʥʠʤʠ 
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ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʙʫʪʠʡ ʜʦʩʚʽʜ. ʋʯʝʥʴ ʚʠʟʥʘʯʘʻ ʤʝʪʫ ʜʽʷʣʴʥʦʩʪʽ ï 

ʫʯʠʪʝʣʴ ʜʦʧʦʤʘʛʘʻ ʡʦʤʫ, ʫʯʝʥʴ ʟʜʦʙʫʚʘʻ ʥʦʚʽ ʟʥʘʥʥʷ ï ʫʯʠʪʝʣʴ ʨʝʢʦʤʝʥʜʫʻ 

ʜʞʝʨʝʣʘ ʟʥʘʥʴ, ʫʯʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫʻ ï ʫʯʠʪʝʣʴ ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʫʚʘʪʠ 

ʧʽʟʥʘʚʘʣʴʥʦ-ʪʨʫʜʦʚʫ ʜʽʷʣʴʥʽʩʪʴ, ʫʯʝʥʴ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʻʾ 

ʜʽʷʣʴʥʦʩʪʽ ï ʫʯʠʪʝʣʴ ʜʦʧʦʤʘʛʘʻ ʦʮʽʥʠʪʠ ʪʘ ʚʜʦʩʢʦʥʘʣʠʪʠ. 

ʊʚʦʨʯʽ ʛʨʫʧʠ,  ʧʨʘʮʶʚʘʣʠ ʥʘʜ ʧʨʦʝʢʪʘʤʠ : çɼʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ ʇʽʬʘʛʦʨʘ, 

ʪʘ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽè, çɻʝʦʤʝʪʨʽʷ ʚ ʥʘʰʦʤʫ ʤʽʩʪʽè, 

çʊʨʠʛʦʥʦʤʝʪʨʽʷ ʽ ʩʫʯʘʩʥʽʩʪʴè.  

ɺʠʩʥʦʚʢʠ. ʆʩʚʽʪʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʚʠʧʝʨʝʜʞʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʙʪʦ ʙʫʪʠ 

ʥʘʮʽʣʝʥʦʶ ʚ ʤʘʡʙʫʪʥʻ, ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʥʦʚʦʛʦ ʩʪʦʣʽʪʪʷ, ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ 

ʩʧʦʩʦʙʽʚ ʤʠʩʣʝʥʥʷ ʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʅʽʤʝʮʴʢʠʡ ʧʝʜʘʛʦʛ ɸ. ʌʣʽʪʥʝʨ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦʝʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ ʷʢ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʚ ʷʢʦʤʫ ʦʙʦʚôʷʟʢʦʚʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʨʦʟʫʤ, ʩʝʨʮʝ ʽ ʨʫʢʠ, 

ʪʦʙʪʦ ʦʩʤʠʩʣʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦ ʜʦʙʫʪʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʨʠʟʤʫ 

ʦʩʦʙʠʩʪʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʥʝʾ ʽ ʦʮʽʥʢʫ ʢʽʥʮʝʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʄʘʪʝʤʘʪʠʢʘ ï ʧʨʝʜʤʝʪ, ʷʢʠʡ ʚʠʤʘʛʘʻ ʥʘʧʦʣʝʛʣʠʚʦʾ, ʥʝʚʪʦʤʥʦʾ ʧʨʘʮʽ ʽ 

ʜʘʣʝʢʦ ʥʝ ʚʩʽʤ ʜʘʻʪʴʩʷ ʣʝʛʢʦ. ʈʦʟʚʠʪʦʢ ʫʯʥʽʚ ʪʘ ʧʦʣʝʛʰʝʥʥʷ ʟʘʩʚʦʻʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʦʨʤ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʻ, 

ʬʦʨʤʫʚʘʥʥʶ ʨʘʮʽʦʥʘʣʴʥʠʭ ʫʤʽʥʴ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʦʜʥʽʻʾ ʟ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ï ʫʤʽʥʥʷ ʚʯʠʪʠʩʷ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʆʚʯʘʨʫʢ ʆ.ɺ. ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ  ʫ ʩʫʯʘʩʥʽʡ ʦʩʚʽʪʽ. ʉʚʽʪʦʚʠʡ 

ʜʦʩʚʽʜ ʪʘ ʫʢʨʘʾʥʩʴʢʽ ʧʝʨʩʧʝʢʪʠʚʠ. ʂ.: ʂ.ɯ.ʉ., 2004. ï 112ʩ. \ 

2. ʈʘʢʦʚ ʉ. ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʠʧʫʩʢʥʠʢʘ 

ʰʢʦʣʠ ʷʢ ʤʽʩʽʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ / ʉ. ʈʘʢʦʚ // ʄʘʪʝʤʘʪʠʢʘ ʚ ʰʢʦʣʽ.-

2007 - ˉ5 ï ʉ.  2-7.  
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ʃʷʰʫʢ ʆʣʴʛʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʚʠʢʣʘʜʘʯ ʽʥʬʦʨʤʘʪʠʢʠ ɺʽʥʥʠʮʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ɯʨʧʽʥʩʴʢʦʛʦ ɼʝʨʞʘʚʥʦʛʦ 

ʢʦʣʝʜʞʫ ʝʢʦʥʦʤʽʢʠ ʪʘ ʧʨʘʚʘ 

 

ʈʆɿɺʀʊʆʂ ʂʈʀʊʀʏʅʆɻʆ ʄʀʉʃɽʅʅʗ ʋʏʅɯɺ ʅɸ ʋʈʆʂɸʍ 

ʄɸʊɽʄɸʊʀʂʀ ʅɸ ɽʊɸʇɯ ʈɽʌʃɽʂʉɯɰ 

 

ɺʩʪʫʧ. ʅʠʥʽʰʥʽ ʧʦʜʽʾ ʦʙʫʤʦʚʣʶʶʪʴ ʩʦʮʽʘʣʴʥʠʡ ʟʘʧʠʪ ʥʘ ʚʠʭʦʚʘʥʥʷ ʪʚʦʨʯʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʶʜʠʥʠ ʚʠʢʦʥʘʚʮʷ, ʩʘʤʦʩʪʽʡʥʦ ʤʠʩʣʠʪʠ, 

ʛʝʥʝʨʫʚʘʪʠ ʦʨʠʛʽʥʘʣʴʥʽ ʽʜʝʾ, ʧʨʠʡʤʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʨʽʰʝʥʥʷ. ɸʣʝ ʞʠʪʪʷ 

ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʚʠʧʫʩʢʥʠʢʠ ʰʢʽʣ ʥʝ ʟʘʚʞʜʠ ʟʜʘʪʥʽ ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ 

ʧʨʦʙʣʝʤʠ, ʾʤ ʙʨʘʢʫʻ ʽʥʽʮʽʘʪʠʚʠ, ʪʚʦʨʯʦʾ ʫʷʚʠ, ʚʠʥʘʭʽʜʣʠʚʦʩʪʽ. ʊʦʤʫ, ʨʦʟʚʠʪʦʢ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʘʻ ʥʘʡʘʢʪʫʘʣʴʥʽʰʦʶ ʧʨʦʙʣʝʤʦʶ ʟʘ ʯʘʩʽʚ ʽʥʪʝʥʩʠʚʥʠʭ 

ʩʦʮʽʘʣʴʥʠʭ ʟʤʽʥ, ʢʦʣʠ ʥʝʤʦʞʣʠʚʦ ʜʽʷʪʠ ʙʝʟ ʧʦʩʪʽʡʥʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʥʦʚʠʭ 

ʧʦʣʽʪʠʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʘʙʦ ʽʥʰʠʭ ʦʙʩʪʘʚʠʥ, ʙʝʟ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʷʢʠʭ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʘ [3]. 

ʇʩʠʭʦʣʦʛʠ ʩʪʚʝʨʜʞʫʶʪʴ ʽ ʞʠʪʪʷ ʧʝʨʝʢʦʥʫʻ, ʱʦ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʫ 

ʥʘʚʯʘʥʥʽ ʫʯʥʷʤ ʜʘʶʪʴ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʧʽʟʥʘʥʥʷ, ʢʦʣʠ ʟʥʘʥʥʷ ʟʜʦʙʫʚʘʶʪʴʩʷ 

ʩʘʤʦʩʪʽʡʥʦ, ʚ ʪʚʦʨʯʦʤʫ ʧʦʰʫʢʫ ʢʦʞʥʦʛʦ ʫʯʥʷ. ɺʯʠʪʝʣʴ ʥʝ ʧʦʚʠʥʝʥ çʧʽʜʥʦʩʠʪʠè 

ʜʽʪʷʤ ʤʘʪʝʨʽʘʣ, ʚʽʥ ʤʘʻ ʚʯʠʪʠ ʰʢʦʣʷʨʽʚ ʩʘʤʦʩʪʽʡʥʦ ʰʫʢʘʪʠ ʽʩʪʠʥʫ, ʨʦʙʠʪʠ 

ʚʣʘʩʥʽ ʚʠʩʥʦʚʢʠ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʪʦʙʪʦ ʨʦʟʚʠʚʘʪʠ 

ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ [5].  

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʥʘʤ ʪʘʢʦʞ ʧʦʪʨʽʙʝʥ 

ʧʦʩʪʽʡʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʟ ʫʯʥʷʤʠ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʢʦʥʘʥʫ ʨʦʙʦʪʫ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ, ʪʦʙʪʦ ʧʝʜʘʛʦʛʽʯʥʘ ʨʝʬʣʝʢʩʽʷ.  

ʄʝʪʘ ʩʪʘʪʪʽ ï ʦʧʠʩʘʪʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠʯʥʽ ʧʨʠʡʦʤʠ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʝʪʘʧʽ ʨʝʬʣʝʢʩʽʾ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʚʯʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʥʘʙʘʛʘʪʦ ʫʩʧʽʰʥʽʰʝ, 

ʷʢʱʦ ʫʯʝʥʴ ʙʘʯʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʦʾ ʥʠʤ ʨʦʙʦʪʠ, ʦʜʝʨʞʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ, ʾʾ ʥʘʧʨʷʤʠ ʪʦʱʦ. ɹʫʜʴ-ʷʢʠʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ ʫʯʠʪʝʣʴ ʧʦʚʠʥʝʥ 

ʩʧʨʠʡʤʘʪʠ ʥʝ ʷʢ ʧʦʢʘʨʘʥʥʷ ʜʣʷ ʫʯʥʷ, ʘ ʷʢ ʤʦʥʽʪʦʨʠʥʛ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ 
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ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʘ ʡ ʥʝ ʚʩʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ ʢʽʣʴʢʽʩʪʶ ʙʘʣʽʚ. 

ɯʥʦʜʽ ʧʦʪʨʽʙʥʦ, ʥʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʘʥʘʣʽʪʠʯʥʦʛʦ, ʣʦʛʽʯʥʦʛʦ, 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʦʱʦ. ʅʝʦʙʭʽʜʥʽ ʪʘʢʽ ʤʝʪʦʜʠʯʥʽ ʧʨʠʡʦʤʠ, ʷʢʽ ʙ ʜʘʣʠ 

ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʝʨʘʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʦʪʨʠʤʘʣʠ ʫʯʥʽ, ʩʪʚʦʨʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʝʬʣʝʢʩʽʾ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʤʝʪʦʜʠʯʥʽ ʧʨʠʡʦʤʠ, ʱʦ ʝʬʝʢʪʠʚʥʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. 

PRES-formula (ʇʆʇʉ-ʬʦʨʤʫʣʘ) ʟʘ ʩʚʦʾʤ ʧʦʪʝʥʮʽʘʣʦʤ ʽʥʪʝʨʘʢʪʠʚʥʠʡ 

ʧʨʠʡʦʤ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʝʬʣʝʢʩʽʶ ʫʯʥʽʚ, ʩʪʚʦʨʝʥʠʡ ʧʨʦʬʝʩʦʨʦʤ ɼʝʚʽʜʦʤ 

ʄʘʢʢʦʡʜ-ʄʝʡʩʦʥʦʤ ʽʟ ʇɸʈ. ʎʽʥʥʽʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʠʯʥʦʛʦ ʧʨʠʡʦʤʫ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʚʽʥ ʜʘʻ ʫʯʥʷʤ ʟʤʦʛʫ ʢʦʨʦʪʢʦ ʡ ʫʩʝʙʽʯʥʦ ʚʠʩʣʦʚʠʪʠ ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ ʟ 

ʚʠʚʯʝʥʦʾ ʪʝʤʠ.  

ʈʦʟʛʣʷʥʝʤʦ ʷʢ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʇʆʇʉ-ʬʦʨʤʫʣʘ ʚ ʤʘʪʝʤʘʪʠʮʽ.  

ʋʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʧʠʩʘʪʠ ʪʘʢʝ: 

ʇ ï ʧʦʟʠʮʽʷ, ʆ ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʇ ï ʧʨʠʢʣʘʜ, ʉ ï ʩʫʜʞʝʥʥʷ.  

ɸʣʝ ʮʝʡ ʧʨʠʡʦʤ ʥʝ ʙʫʜʝ ʤʝʪʦʜʠʯʥʦ ʟʘʢʽʥʯʝʥʠʤ, ʷʢʱʦ ʥʝ ʚʠʢʦʨʠʩʪʘʪʠ ʝʪʘʧ 

ʨʝʬʣʝʢʩʽʾ. ʇʝʨʰʝ ʨʝʯʝʥʥʷ ʤʘʻ ʧʦʯʠʥʘʪʠʩʷ ʟʽ ʩʣʽʚ: çʗ ʚʚʘʞʘʶ, ʱʦ...è. ɼʨʫʛʝ 

ʨʝʯʝʥʥʷ (ʧʦʷʩʥʝʥʥʷ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʚʦʻʾ ʧʦʟʠʮʽʾ) ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʩʣʽʚ: çʊʦʤʫ 

ʱʦ...è. ʊʨʝʪʻ ʨʝʯʝʥʥʷ (ʟʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʚʤʽʥʥʷ ʜʦʚʝʩʪʠ ʩʣʫʰʥʽʩʪʴ ʩʚʦʻʾ ʧʦʟʠʮʽʾ) 

ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʩʣʽʚ: çʗ ʤʦʞʫ ʮʝ ʜʦʚʝʩʪʠ ʥʘ ʧʨʠʢʣʘʜʽ...è. ɯ, ʥʘʨʝʰʪʽ, ʯʝʪʚʝʨʪʝ 

ʨʝʯʝʥʥʷ (ʩʫʜʞʝʥʥʷ, ʚʠʩʥʦʚʦʢ) ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʩʣʽʚ: çɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʷ ʨʦʙʣʶ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ...è [4]. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʠʡ ʥʘʧʨʷʤ ʨʝʬʣʝʢʩʽʾ ʫʯʥʽʚ, ʫʯʠʪʝʣʴ ʜʦʜʘʻ ʚ 

ʧʝʨʰʦʤʫ ʨʝʯʝʥʥʽ ʢʽʣʴʢʘ ʩʣʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʪʝʤʫ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʦʪʨʠʤʫʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʫ ʣʽʯʝʥʽ ʭʚʠʣʠʥʠ ʦʪʨʠʤʘʪʠ 

ʣʘʢʦʥʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʫʧʽʥʴ ʟʘʛʣʠʙʣʝʥʥʷ ʫʯʥʷ ʚ ʤʘʪʝʨʽʘʣ, ʨʦʟʫʤʽʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʡʦʛʦ ʤʦʨʘʣʴʥʫ ʦʮʽʥʢʫ ʧʝʚʥʦʾ ʧʦʜʽʾ, ʷʚʠʱʘ, ʬʘʢʪʫ. 

ʅʘʧʨʠʢʣʘʜ, ʪʝʤʘ: çʇʨʷʤʦʢʫʪʥʠʡ ʪʨʠʢʫʪʥʠʢè (ʛʝʦʤʝʪʨʽʷ 7 ʢʣʘʩ). ʗ 

ʚʚʘʞʘʶ, ʱʦ ʚ ʧʨʷʤʦʢʫʪʥʦʤʫ ʪʨʠʢʫʪʥʠʢʫ ʜʚʘ ʢʫʪʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʷʤʠʤʠ. 

ʊʦʤʫ ʱʦ, ʟʘ ʪʝʦʨʝʤʦʶ ʧʨʦ ʩʫʤʫ ʢʫʪʽʚ ʪʨʠʢʫʪʥʠʢʘ, ʩʫʤʘ ʢʫʪʽʚ ʙʫʜʴ-ʷʢʦʛʦ 



171 

 

ʪʨʠʢʫʪʥʠʢʘ ʜʦʨʽʚʥʶʻ 180Ü . ʅʘʧʨʠʢʣʘʜ, 90 Ü +20 Ü +70 Ü =180 Ü(ʪʨʠʢʫʪʥʠʢ 

ʽʩʥʫʻ), ʘʣʝ 90 Ü + 90 Ü +5 Ü >180 (ʪʨʠʢʫʪʥʠʢ ʥʝ ʽʩʥʫʻ). ʆʪʞʝ, ʫ ʧʨʷʤʦʢʫʪʥʦʤʫ 

ʪʨʠʢʫʪʥʠʢʫ ʪʽʣʴʢʠ ʦʜʠʥ ʢʫʪ ʧʨʷʤʠʡ. 

ʑʝ ʦʜʥʠʤ ʝʬʝʢʪʠʚʥʠʤ ʧʨʠʡʦʤʦʤ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʨʦʟʨʘʭʦʚʘʥʠʤ ʥʘ ʨʝʬʣʝʢʩʽʶ ʫʯʥʽʚ ʻ ʩʝʥʢʘʥ.  

ʉʝʥʢʘʥ ï ʚʽʨʰ ʽʟ 5 ʨʷʜʢʽʚ, ʥʘʧʠʩʘʥʠʡ ʟʘ ʧʝʚʥʠʤʠ ʧʨʘʚʠʣʘʤʠ. ʅʘʧʠʩʘʥʥʷ 

ʩʝʥʢʘʥʘ ï ʮʝ ʚʽʣʴʥʘ ʪʚʦʨʯʽʩʪʴ, ʱʦ ʘʢʪʠʚʫʻ ʨʦʟʫʤʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʰʢʦʣʷʨʽʚ, ʧʽʜ ʯʘʩ 

ʧʽʜʙʠʪʪʷ ʧʽʜʩʫʤʢʽʚ ʱʦʜʦ ʚʠʚʯʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋʯʝʥʴ ʧʦʚʠʥʝʥ ʟʥʘʡʪʠ ʡ 

ʚʠʜʽʣʠʪʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʤʽ ʥʘʡʩʫʪʪʻʚʽʰʽ ʝʣʝʤʝʥʪʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʾʭ, 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʪʘ ʢʦʨʦʪʢʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʾʭ [1]. 

ʇʨʘʚʠʣʘ ʥʘʧʠʩʘʥʥʷ ʩʝʥʢʘʥʘ. ʇʝʨʰʠʡ ʨʷʜʦʢ ï ʽʤʝʥʥʠʢ. ɿʘʟʚʠʯʘʡ ʮʝ 

ʢʣʶʯʦʚʝ ʩʣʦʚʦ ʪʝʤʠ ʫʨʦʢʫ ʘʙʦ ʪʝʤʘ, ʷʢʫ ʧʦʨʫʰʠʚ ʫʯʠʪʝʣʴ. ɼʨʫʛʠʡ ʨʷʜʦʢ ï ʜʚʘ 

ʧʨʠʢʤʝʪʥʠʢʠ, ʱʦ ʧʦʟʥʘʯʘʶʪʴ ʜʚʽ ʥʘʡʭʘʨʘʢʪʝʨʥʽʰʽ ʦʟʥʘʢʠ ʮʴʦʛʦ ʽʤʝʥʥʠʢʘ. 

ʊʨʝʪʽʡ ʨʷʜʦʢ ʬʦʨʤʫʻʪʴʩʷ ʟ ʪʨʴʦʭ ʜʽʻʩʣʽʚ, ʱʦ ʦʧʠʩʫʶʪʴ ʥʘʡʚʘʞʣʠʚʽʰʽ ʧʨʦʮʝʩʠ, 

ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʮʠʤ ʽʤʝʥʥʠʢʦʤ. ʏʝʪʚʝʨʪʠʡ ï ʢʣʶʯʦʚʘ ʬʨʘʟʘ, ʥʘʡʚʘʞʣʠʚʽʰʘ 

ʽʜʝʷ. ʇôʷʪʠʡ ʨʷʜʦʢ ï ʟʥʦʚʫ ʽʤʝʥʥʠʢ, ʘʣʝ ʚʞʝ ʨʝʟʶʤʝ ʘʙʦ ʩʠʥʦʥʽʤ ʽʤʝʥʥʠʢʘ ʟ 

ʧʝʨʰʦʛʦ ʨʷʜʢʘ, ʤʝʪʘʬʦʨʘ. 

ʅʘʚʝʜʝʤʦ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʩʝʥʢʘʥʽʚ ʟ ʜʠʪʷʯʦʾ ʪʚʦʨʯʦʩʪʽ. 

1. ʄʘʪʝʤʘʪʠʢʘ 2. ɿʘʭʦʧʣʶʶʯʘ, ʷʩʥʘ 3. ʄʽʨʢʫʡ, ʧʝʨʝʢʦʥʫʡ, ʜʦʚʦʜʴ. 4. 

ʄʘʪʝʤʘʪʠʢʘ ï ʮʘʨʠʮʷ ʚʩʽʭ ʥʘʫʢ. 5. ɿʥʘʥʥʷ. 

1. ʈʽʚʥʷʥʥʷ 2. ɻʘʨʤʦʥʽʡʥʽ, ʙʘʛʘʪʦʛʦʣʦʩʥʽ 3. ɿʘʚʦʨʦʞʫʶʪʴ, ʜʠʚʫʶʪʴ, 

ʥʘʜʠʭʘʶʪʴ 4. ɺʦʥʠ ʚʽʜʢʨʠʣʠ ʜʣʷ ʤʝʥʝ ʛʘʨʤʦʥʽʶ ʤʘʪʝʤʘʪʠʢʠ. 5. ʈʽʚʥʦʩʪʽ. 

ɽʩʝ ʚ ʤʘʪʝʤʘʪʠʮʽ. ʉʘʤʝ ʮʝʡ ʧʨʠʡʦʤ ʥʘʰʠʭ ʢʦʣʝʛ-ʤʦʚʥʠʢʽʚ ʜʘʻ 

ʥʝʡʤʦʚʽʨʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʧʽʩʣʷ ʚʠʚʯʝʥʥʷ ʧʝʚʥʠʭ ʪʝʤ. 

ɽʩʝ ï ʪʚʽʨ ʥʝʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ, ʱʦ ʨʦʟʢʨʠʚʘʻ ʢʦʥʢʨʝʪʥʫ ʪʝʤʫ ʡ ʤʘʻ 

ʧʽʜʢʨʝʩʣʝʥʝ ʩʫʙôʻʢʪʠʚʥʝ ʪʨʘʢʪʫʚʘʥʥʷ, ʚʽʣʴʥʫ ʢʦʤʧʦʟʠʮʽʶ, ʦʨʽʻʥʪʘʮʽʶ ʥʘ 

ʨʦʟʤʦʚʥʝ ʤʦʚʣʝʥʥʷ, ʧʨʠʭʠʣʴʥʽʩʪʴ ʜʦ ʧʘʨʘʜʦʢʩʽʚ. ʅʘʧʠʩʘʥʥʷ ʝʩʝ ʧʦʢʣʠʢʘʥʝ 

ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʫʯʥʷ ʥʘ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʽʟ ʧʝʚʥʦʛʦ ʧʠʪʘʥʥʷ [2]. 

ʊʘʢʘ ʬʦʨʤʘ ʚʽʜʛʫʢʫ ʟʘʙʝʟʧʝʯʫʻ ʚʯʠʪʝʣʷ ʟʥʘʥʥʷʤʠ ʧʨʦ: 

- ʢʨʠʪʠʯʥʝ ʦʩʤʠʩʣʝʥʥʷ ʚʠʚʯʝʥʠʭ ʧʦʥʷʪʴ, ʘʢʩʽʦʤ, ʪʝʦʨʝʤ ʪʦʱʦ; 
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- ʨʦʟʫʤʽʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ; 

- ʢʨʠʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʚʣʘʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʬʦʨʤʠ ʧʦʜʘʯʽ ʪʘ ʟʘʩʚʦʻʥʥʷ 

ʤʘʪʝʨʽʘʣʫ, ʧʨʦʧʦʟʠʮʽʾ ʪʦʱʦ. 

ʅʘʚʝʜʝʤʦ ʦʨʽʻʥʪʦʚʥʽ ʪʝʤʠ ʜʣʷ ʪʘʢʦʾ ʬʦʨʤʠ ʨʦʙʦʪʠ ʟʽ ʰʢʦʣʷʨʘʤʠ:  

1. ʇʨʦʩʪʽ ʽ ʩʢʣʘʜʝʥʽ ʯʠʩʣʘ. ʈʦʟʢʣʘʜ ʥʘ ʧʨʦʩʪʽ ʤʥʦʞʥʠʢʠ. ʆʟʥʘʢʠ 

ʧʦʜʽʣʴʥʦʩʪʽ. 

2. ʄʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ. 

3. ʉʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʽʞ ʥʠʤʠ. 

ʂʦʣʴʦʨʦʚʘ ʬʝʻʨʽʷ ʥʘʣʝʞʠʪʴ ʜʦ ʦʩʦʙʣʠʚʠʭ ʚʠʜʽʚ ʧʠʩʴʤʦʚʦʾ ʨʝʬʣʝʢʩʽʾ ʫ ʷʢʠʭ 

ʟʘʜʽʷʥʽ ʤʘʣʝʥʴʢʽ ʢʦʣʴʦʨʦʚʽ ʧʘʧʽʨʮʽ (ʩʪʽʢʠ ï ʥʝʚʝʣʠʢʽ ʢʦʣʴʦʨʦʚʽ ʢʚʘʜʨʘʪʠ). 

ʈʦʙʦʪʘ ʟʽ ʩʪʽʢʘʤʠ ʥʝ ʚʠʤʘʛʘʻ ʩʪʽʣʴʢʠ ʯʘʩʫ ʡ ʟʦʩʝʨʝʜʞʝʥʦʩʪʽ, ʷʢ çʚʝʣʠʢʽè 

ʧʠʩʴʤʦʚʽ ʬʦʨʤʠ ʧʨʦʚʝʜʝʥʥʷ ʨʝʬʣʝʢʩʽʾ ï ʝʩʝ, ʱʦʜʝʥʥʠʢ ʪʦʱʦ. ɺʦʜʥʦʯʘʩ ʚʦʥʘ ʜʘʻ 

ʟʤʦʛʫ ʟʙʝʨʝʛʪʠ ʘʥʦʥʽʤʥʽʩʪʴ ʽ ʥʝ ʧʨʠʤʫʰʫʻ ʜʦ ʦʙʥʘʨʦʜʫʚʘʥʥʷ ʚʣʘʩʥʦʾ ʧʦʟʠʮʽʾ. ʋ 

ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʴʦʨʦʚʠʭ ʩʪʽʢʽʚ ʤʦʞʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʤʽʥʫ ʥʘʩʪʨʦʶ ʢʣʘʩʫ 

(ʘʙʦ ʩʘʤʦʦʮʽʥʢʫ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ) ʧʽʜ ʯʘʩ ʫʨʦʢʫ ʘʙʦ ʟʨʦʟʫʤʽʪʠ ʨʝʟʫʣʴʪʘʪ 

ʝʤʦʮʽʡʥʦʛʦ ʥʘʩʪʨʦʶ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʟʘʥʷʪʪʷ. [2]. 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʩʪʦʣʽ ʚ ʫʯʥʽʚ ʣʝʞʘʪʴ ʩʪʽʢʠ ʪʨʴʦʭ ʢʦʣʴʦʨʽʚ ʱʦ ʦʟʥʘʯʘʶʪʴ: 

çʗ ʚʩʝ ʟʨʦʟʫʤʽʚè, çʄʝʥʽ ʜʝʱʦ ʥʝʟʨʦʟʫʤʽʣʦè, çʄʝʥʽ ʩʢʣʘʜʥʦ ʟʨʦʟʫʤʽʪʠè. ʇʽʜ ʯʘʩ 

ʧʦʷʩʥʝʥʥʷ ʥʦʚʦʾ ʪʝʤʠ ʚʯʠʪʝʣʴ ʧʨʦʩʠʪʴ ʧʦʢʘʟʘʪʠ ʩʪʽʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʚʥʶ 

ʨʦʟʫʤʽʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʪʝʤʘʪʠʢʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʯʠʪʝʣʴ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ï 

ʧʨʦʜʦʚʞʠʪʠ ʧʦʷʩʥʝʥʥʷ, ʧʦʚʝʨʥʫʪʠʩʷ ʥʘ ʚʠʭʽʜʥʫ ʧʦʟʠʮʽʶ ʽ ʧʦʷʩʥʠʪʠ ʟʥʦʚʫ, 

ʟʤʽʥʠʪʠ ʪʘʢʪʠʢʫ ʧʦʷʩʥʝʥʥʷ, ʚʟʷʪʠ ʥʘ ʟʘʤʽʪʢʫ ʡ ʧʦʧʨʘʮʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟ 

ʦʢʨʝʤʠʤʠ ʫʯʥʷʤʠ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʩʘʤʝ ʞʠʪʪʷ ʚʠʤʘʛʘʻ ʚʽʜ ʥʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ 

ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʠʢ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʘ ʝʪʘʧʽ ʨʝʬʣʝʢʩʽʾ [5]. ɸʜʞʝ 

ʜʽʘʣʦʛʦʚʠʡ ʭʘʨʘʢʪʝʨ ʤʝʪʦʜʠʢ ʩʧʨʠʷʻ ʘʢʪʠʚʽʟʘʮʽʾ ʨʦʙʦʪʠ ʚʩʽʭ ʫʯʥʽʚ, ʜʘʻ ʜʽʪʷʤ 

ʚʧʝʚʥʝʥʽʩʪʴ ʚ ʩʚʦʾ ʩʠʣʘʭ, ʧʦʰʪʦʚʭ ʜʦ ʦʚʦʣʦʜʽʥʥʷ ʥʦʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ɿʨʦʩʪʘʻ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʧʨʝʜʤʝʪʦʤ, ʙʘʞʘʥʥʷ ʟʜʦʙʫʪʠ ʙʽʣʴʰ ʛʣʠʙʠʥʥʽ ʟʥʘʥʥʷ. 
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ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʥʦʚʣʝʥʥʷ 

ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʥʘʚʯʘʥʥʷ ʫ ɿɿʉʆ. ʇʦʢʘʟʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʡʦʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʝʪʘʧʽ 

ʨʝʬʣʝʢʩʽʾ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʨʝʬʣʝʢʩʽʷ, ʤʝʪʦʜʠʯʥʽ ʧʨʠʡʦʤʠ. 
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ʄʘʣʠʢ ʖʣʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʤʘʛʽʩʪʨʘʪʫʨʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ) 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɸʂʊʀɺʅʀʍ ʄɽʊʆɼɯɺ ʅɸɺʏɸʅʅʗ ʅɸ ʋʈʆʂɸʍ 

ʄɸʊɽʄɸʊʀʂʀ 

 

ʇʦʩʝʨʝʜʥʽʡ ʫʯʠʪʝʣʴ ʚʠʢʣʘʜʘʻ. 

ʍʦʨʦʰʠʡ ʫʯʠʪʝʣʴ ʧʦʷʩʥʶʻ. 

ɺʠʜʘʪʥʠʡ ʫʯʠʪʝʣʴ ʜʝʤʦʥʩʪʨʫʻ. 

ɺʝʣʠʢʠʡ ʫʯʠʪʝʣʴ ʥʘʜʠʭʘʻ. 

ʋ.ɸ. ʋʦʨʜ 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ ʻ ʧʽʜʛʦʪʦʚʢʘ ʚʠʧʫʩʢʥʠʢʘ, ʱʦ 

ʚʦʣʦʜʽʻ ʥʝʦʙʭʽʜʥʠʤ ʥʘʙʦʨʦʤ ʩʫʯʘʩʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʡʦʤʫ ʚʧʝʚʥʝʥʦ ʧʦʯʫʚʘʪʠ ʩʝʙʝ ʚ ʩʘʤʦʩʪʽʡʥʦʤʫ ʞʠʪʪʽ. ʅʘ ʞʘʣʴ, ʪʨʘʜʠʮʽʡʥʝ 

ʨʝʧʨʦʜʫʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʧʘʩʠʚʥʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʨʦʣʴ ʫʯʥʷ ʥʝ ʤʦʞʫʪʴ 

ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ. ɼʣʷ ʾʭ ʚʠʨʽʰʝʥʥʷ ʧʦʪʨʽʙʥʽ ʥʦʚʽ ʧʝʜʘʛʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʝʬʝʢʪʠʚʥʽ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ. 

ʇʨʠʨʦʜʥʝ ʽʛʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ ʚʽʜʩʫʪʥʽʡ ʧʨʠʤʫʩ ʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ 

ʢʦʞʥʦʾ ʜʠʪʠʥʠ ʟʥʘʡʪʠ ʩʚʦʻ ʤʽʩʮʝ, ʧʨʦʷʚʠʪʠ ʽʥʽʮʽʘʪʠʚʫ ʽ ʩʘʤʦʩʪʽʡʥʽʩʪʴ, ʚʽʣʴʥʦ 

ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʦʾ ʟʜʽʙʥʦʩʪʽ ʽ ʥʘʚʯʘʣʴʥʽ ʧʦʪʨʝʙʠ, ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʮʠʭ ʮʽʣʝʡ. ɺʢʣʶʯʝʥʥʷ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʠʪʠ ʪʘʢʝ ʩʝʨʝʜʦʚʠʱʝ ʷʢ ʥʘ ʫʨʦʮʽ, ʪʘʢ ʽ ʚ ʧʦʟʘʢʣʘʩʥʽʡ ʜʽʷʣʴʥʦʩʪʽ.  

ʇʨʦʙʣʝʤʘ ʫʨʦʢʫ ï ʡʦʛʦ ʟʤʽʩʪ, ʧʦʙʫʜʦʚʘ, ʦʨʛʘʥʽʟʘʮʽʷ ʽ ʤʝʪʦʜʠʢʘ ʨʦʙʦʪʠ ʥʘ 

ʫʨʦʮʽ ï ʥʝ ʚʠʧʘʜʢʦʚʦ ʭʚʠʣʶʶʪʴ ʫʯʠʪʝʣʽʚ. ɸʜʞʝ ʩʘʤʝ ʚ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʦʞʥʦʛʦ ʫʨʦʢʫ ʢʨʠʻʪʴʩʷ ʟʘʧʦʨʫʢʘ ʫʩʧʽʭʫ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ. ɺʽʜ 

ʚʠʙʦʨʫ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʥʘ ʫʨʦʮʽ, ʚʽʜ ʧʨʠʡʦʤʫ ʽ ʤʝʪʦʜʫ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʯʠʪʝʣʴ ʧʨʠ ʥʘʚʯʘʥʥʽ, ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʫʩʧʽʰʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ.  

ʑʦʙ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʫʚ ʫʩʧʽʰʥʠʤ, ʫʯʥʽ ʧʦʚʠʥʥʽ ʚʩʪʠʛʘʪʠ ʥʘ ʢʦʞʥʦʤʫ 

ʫʨʦʮʽ. ʅʝ ʩʝʢʨʝʪ, ʱʦ ʫʯʥʽ ʚʩʪʠʛʘʶʪʴ ʪʦʜʽ, ʢʦʣʠ ʚʦʥʠ ʨʦʟʫʤʽʶʪʴ ʪʝ, ʧʨʦ ʱʦ 

ʛʦʚʦʨʠʪʴ ʫʯʠʪʝʣʴ, ʽ ʤʦʞʫʪʴ ʧʝʨʝʜʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʽʥʰʠʤ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 
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ʦʜʥʘ ʟ ʫʤʦʚ ʫʩʧʽʭʫ ʥʘʚʯʘʥʥʷ ï ʘʢʪʠʚʥʽʩʪʴ ʫʯʥʷ ʥʘ ʫʨʦʮʽ. ɼʦʩʷʛʪʠ ʮʴʦʛʦ ʤʦʞʥʘ 

ʚʢʣʶʯʘʶʯʠ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʤʝʪʦʜʠ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɸʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ (ɸʄʅ) ï ʮʝ ʩʠʩʪʝʤʘ ʤʝʪʦʜʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʘʢʪʠʚʥʽʩʪʴ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʨʦʟʫʤʦʚʦʾ ʽ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ 

ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɸʄʅ ʙʫʜʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʥʽʡ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʽʛʨʦʚʦʤʫ ʜʽʡʩʪʚʽ ʽ ʪʚʦʨʯʦʤʫ ʭʘʨʘʢʪʝʨʽ ʥʘʚʯʘʥʥʷ, 

ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʤʫʥʽʢʘʮʽʷʭ, ʜʽʘʣʦʟʽ, ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʥʘʥʴ ʽ 

ʜʦʩʚʽʜʫ ʫʯʥʽʚ, ʛʨʫʧʦʚʠʡ ʬʦʨʤʽ ʦʨʛʘʥʽʟʘʮʽʾ ʾʭʥʴʦʾ ʨʦʙʦʪʠ, ʜʽʷʣʴʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʥʘʚʯʘʥʥʷ, ʨʫʩʽ ʽ ʨʝʬʣʝʢʩʽʾ [2,ʩ. 289]. 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ, ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʤʝʪʦʜʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʭʦʜʫ. ɼʣʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ 

ʫʨʦʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʚʦʾ ʘʢʪʠʚʥʽ ʤʝʪʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ 

ʚʠʨʽʰʫʚʘʪʠ ʢʦʥʢʨʝʪʥʽ ʟʘʚʜʘʥʥʷ ʝʪʘʧʫ.  

ʗʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʽʤʝʮʴʢʠʭ ʫʯʝʥʠʭ, ʣʶʜʠʥʘ ʟʘʧʘʤ'ʷʪʦʚʫʻ ʣʠʰʝ 

10% ʪʦʛʦ, ʱʦ ʚʦʥʘ ʯʠʪʘʻ, 20% ʪʦʛʦ, ʱʦ ʯʫʻ, 30% ʪʦʛʦ, ʱʦ ʙʘʯʠʪʴ; 50-70% 

ʟʘʧʘʤ'ʷʪʦʚʫʻʪʴʩʷ ʧʨʠ ʫʯʘʩʪʽ ʫ ʛʨʫʧʦʚʠʭ ʜʠʩʢʫʩʽʷʭ, 80% ï ʫ ʨʘʟʽ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ. ɯ ʣʠʰʝ ʢʦʣʠ ʣʶʜʠʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʨʝʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʩʘʤʦʩʪʽʡʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʧʨʦʙʣʝʤ, 

ʚʠʨʦʙʣʝʥʥʽ ʪʘ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ ʽ ʧʨʦʛʥʦʟʽʚ, ʚʦʥʘ 

ʟʘʧʘʤ'ʷʪʦʚʫʻ ʽ ʟʘʩʚʦʶʻ ʤʘʪʝʨʽʘʣ ʥʘ 90% [2, ʩ. 289].  

ɯʥʪʝʨʝʩ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʟʫʤʦʚʣʝʥʠʡ ʰʠʨʦʢʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʜʦʟʚʦʣʠʚ ʥʘʤ ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʜʝʢʽʣʴʢʘ ʟʘʫʚʘʞʝʥʴ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʄʅ: 

ɿʘʫʚʘʞʝʥʥʷ 1. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʝʦʙʭʽʜʥʘ ʩʠʩʪʝʤʥʽʩʪʴ, 

ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʩʪʫʧʝʥʶ ʜʠʪʷʯʦʾ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʚ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʫʯʠʪʝʣʴʩʴʢʦʾ ʜʦʧʦʤʦʛʠ. ʃʠʰʝ ʪʦʜʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʫʩʧʽʰʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʰʢʦʣʷʨʽʚ.  
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ɿʘʫʚʘʞʝʥʥʷ 2. ɸʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʧʝʨʰ-ʟʘ-ʚʩʝ, ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʤʦʪʠʚʘʮʽʾ. ɸʜʞʝ ʟʘʛʘʣʴʥʦʚʽʜʦʤʦ, 

ʱʦ ʷʢʱʦ ʫʯʥʝʚʽ ʥʝ ʮʽʢʘʚʦ ʥʘ ʫʨʦʮʽ, ʪʦ ʫʨʦʢ ʜʣʷ ʥʴʦʛʦ ʧʨʦʡʜʝ ʟ ʥʫʣʴʦʚʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ. 

ɿʘʫʚʘʞʝʥʥʷ 3. ɸʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢʦʞ ʜʣʷ: 

Å ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ; 

Å ʨʦʟʚʠʪʢʫ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ; 

Å ʚʠʨʦʙʣʝʥʥʷ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʚ ʢʦʣʝʢʪʠʚʽ; 

Å ʢʦʨʠʛʫʚʘʥʥʷ ʩʘʤʦʦʮʽʥʢʠ ʫʯʥʽʚ; 

Å ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ (ʥʘʚʠʯʦʢ ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʟ 

ʦʜʥʦʣʽʪʢʘʤʠ, ʽ ʟ ʫʯʠʪʝʣʷʤʠ). 

ɿʘʫʚʘʞʝʥʥʷ 4. ɸʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʮʽʣʝʡ: 

Å ʝʬʝʢʪʠʚʥʝ ʧʦʜʘʥʥʷ ʚʝʣʠʢʦʛʦ ʟʘ ʦʙʩʷʛʦʤ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

Å ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʘʢʪʠʚʥʦʛʦ ʩʣʫʭʘʥʥʷ; 

Å ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ; 

Å ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ; 

Å ʝʬʝʢʪʠʚʥʘ ʧʝʨʝʚʽʨʢʘ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʟ ʪʝʤʠ. 

ɿʘʫʚʘʞʝʥʥʷ 5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʽʥʠ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ. ʇʝʨʝʙʫʚʘʶʯʠ ʚ ʨʘʤʢʘʭ ʢʣʘʩʥʦ-ʫʨʦʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʨʘʜʠʮʽʡʥʽ ʧʝʜʘʛʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʽ 

ʪʨʘʜʠʮʽʡʥʫ ʩʠʩʪʝʤʫ ʧʝʨʝʚʽʨʢʠ ʪʘ ʢʦʥʪʨʦʣʶ. 

ɻʨʘʤʦʪʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʥʘʚʯʘʥʥʷ. ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, 

ʱʦ ʞʦʜʥʘ ʟ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʥʝ ʻ ʻʜʠʥʦ ʚʽʨʥʦʶ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ 

ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ; ʟʙʝʨʝʞʝʥʥʶ ʫʚʘʛʠ ʽ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʫʯʥʽʚ ʩʧʨʠʷʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ [1]. 

ʇʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʨʽʟʥʽ 

ʧʨʦʪʠʨʽʯʯʷ, ʘ ʩʘʤʝ: 
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Å ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʯʘʩʫ; 

Å ʩʫʯʘʩʥʽ ʫʯʥʽ ʯʘʩʪʽʰʝ ʟʚʝʨʪʘʶʪʴʩʷ ʟʘ ʽʥʬʦʨʤʘʮʽʻʶ ʜʦ ʢʦʤʧ'ʶʪʝʨʘ, ʥʽʞ 

ʦʪʨʠʤʫʶʪʴ ʾʾ ʟ ʢʥʠʛ. ʎʝ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʾʭ ʥʘʚʯʝʥʦʩʪʽ, ʘʣʝ ʽʥʬʦʨʤʘʮʽʾ 

ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ, ʽ ʚʦʥʘ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʻ ʜʽʡʩʥʦʩʪʽ [1]. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʪʠʨʽʯ ʫʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʫʤʽʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʥʷ, ʜʦʢʣʘʜʘʪʠ ʟʫʩʠʣʣʷ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʽ 

ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʫʯʥʷʤʠ ʽ ʬʦʨʤʫʚʘʪʠ ʤʦʨʘʣʴʥʽ ʦʩʥʦʚʠ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ: ʨʦʟʚʠʚʘʶʯʝ, 

ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʝ, ʧʨʦʙʣʝʤʥʝ, ʧʨʦʛʨʘʤʦʚʘʥʝ, ʤʦʜʫʣʴʥʝ, 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʡʥʝ, ʤʫʣʴʪʠʤʝʜʽʡʥʝ, ʘ ʪʘʢʦʞ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʚ ʧʨʘʢʪʠʯʥʫ 

ʜʽʷʣʴʥʽʩʪʴ ʫʩʽ ʫʯʥʽ ʢʣʘʩʫ ʥʘ ʫʨʦʮʽ ʧʨʘʮʶʶʪʴ ʟ ʽʥʪʝʨʝʩʦʤ ʽ ʙʘʞʘʥʥʷʤ, ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʾʭʥʴʦʾ ʨʦʙʦʪʠ, ʟʦʢʨʝʤʘ ʫʯʥʽ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ: 

Å ʫʚʘʞʥʦ ʩʣʫʭʘʶʪʴ, ʨʦʟʤʽʨʢʦʚʫʶʯʠ; 

Å ʩʧʦʩʪʝʨʽʛʘʶʪʴ, ʜʫʤʘʶʯʠ; 

Å ʯʠʪʘʶʪʴ, ʘʥʘʣʽʟʫʶʯʠ; 

Å ʫʩʚʽʜʦʤʣʝʥʦ ʚʠʢʦʥʫʶʪʴ ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ [3]. 

ʆʪʞʝ, ʤʠ ʤʦʞʝʤʦ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʩʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʥʘ ʫʨʦʮʽ ʻ 

ʨʝʘʢʮʽʻʶ ʥʘ ʤʝʪʦʜʠ ʽ ʧʨʠʡʦʤʠ ʨʦʙʦʪʠ ʚʯʠʪʝʣʷ, ʽʥʪʝʛʨʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʡʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ. 

ɺʠʙʽʨ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʤʝʪʦʜʫ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʟʥʠʭ 

ʧʨʠʯʠʥ: ʚʽʜ ʤʝʪʠ ʟʘʥʷʪʪʷ, ʜʦʩʚʽʜʯʝʥʦʩʪʽ ʫʯʥʽʚ, ʾʭʥʽʭ ʟʥʘʥʴ. 

ɸʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʽʣʴʢʠ ʪʽ, ʷʢʽ ʩʧʦʥʫʢʘʶʪʴ ʜʦ 

ʘʢʪʠʚʥʦʛʦ, ʩʪʘʨʘʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʘʤʝ ʚʩʽʭ ʫʯʥʽʚ ʢʣʘʩʥʦʛʦ ʢʦʣʝʢʪʠʚʫ, ʥʝ ʪʽʣʴʢʠ 

ʩʠʣʴʥʠʭ ʽ ʜʦʧʠʪʣʠʚʠʭ, ʘ ʡ ʩʣʘʙʢʠʭ ʽ ʣʝʜʘʯʠʭ. 

ɼʦ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

Å ʤʦʟʢʦʚʠʡ ʰʪʫʨʤ; 

Å ɯʂʊ; 
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Å ʨʽʟʥʦʨʽʚʥʝʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ; 

Å ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ; 

Å ʪʝʭʥʦʣʦʛʽʾ ʜʽʷʣʴʥʽʩʥʦʛʦ ʤʝʪʦʜʫ ʥʘʚʯʘʥʥʷ; 

Å ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ, ʪʘʢʽ ʷʢ: ʚʠʧʨʘʚʠʪʠ ʧʦʤʠʣʢʠ ʚ ʥʘʫʢʦʚʦʤʫ ʪʝʢʩʪʽ, ʚʠʛʘʜʘʪʠ 

ʢʘʟʢʫ ʥʘ ʧʝʚʥʫ ʪʝʤʫ ʪʘ ʽʥʰʽ; 

Å ʨʦʙʦʪʘ ʚ ʤʘʣʠʭ ʛʨʫʧʘʭ, ʜʝ ʛʨʫʧʘ ʟʘʡʤʘʻʪʴʩʷ ʚʠʨʽʰʝʥʥʷʤ ʮʽʢʘʚʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ; 

Å ʧʨʦʙʣʝʤʥʝ ʥʘʚʯʘʥʥʷ; 

Å ʟʤʘʛʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʚʽʢʪʦʨʠʥʠ, ʛʨʘ çɼʘʣʽ, ʜʘʣʽè ʪʘ ʽʥʰʽ ʽʛʨʠ; 

Å ʽʥʪʝʨʘʢʪʠʚʥʘ ʣʝʢʮʽʷ; 

Å ʫʯʝʥʴ ʚ ʨʦʣʽ ʚʯʠʪʝʣʷ; 

Å ʧʨʦʝʢʪʥʠʡ ʤʝʪʦʜ. 

ɿʫʧʠʥʠʤʦʩʷ ʜʝʪʘʣʴʥʽʰʝ ʥʘ ʜʝʷʢʠʭ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʘʭ, ʷʢʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. 

çʄʦʟʢʦʚʠʡ ʰʪʫʨʤè [2, ʩ. 86]. ʉʫʪʴ çʄʦʟʢʦʚʦʛʦ ʰʪʫʨʤʫè ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦʙ ʟʘʧʠʩʫʚʘʪʠ ʙʫʜʴ-ʷʢʫ ʽʜʝʶ, ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʤʘʢʩʠʤʫʤ ʽʜʝʡ, ʥʝ ʦʙʛʦʚʦʨʶʚʘʪʠ, 

ʚ ʞʦʜʥʦʤʫ ʨʘʟʽ ʥʝ ʢʨʠʪʠʢʫʚʘʪʠ, ʥʝ ʜʫʤʘʪʠ ʧʨʦ ʽʜʝʾ, ʩʪʚʦʨʶʚʘʪʠ ʘʪʤʦʩʬʝʨʫ 

ʩʧʨʠʷʥʥʷ. çʄʦʟʢʦʚʠʡ ʰʪʫʨʤè ʚʢʣʶʯʘʻ: 

- ʝʢʩʧʨʝʩ-ʨʦʟʤʠʥʢʫ; 

- ʰʚʠʜʢʠʡ ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʧʽʜʛʦʪʦʚʣʝʥʽ ʚʯʠʪʝʣʝʤ; 

- ʙʝʟʧʦʩʝʨʝʜʥʴʦ çʰʪʫʨʤè ʧʦʩʪʘʚʣʝʥʦʾ ʧʨʦʙʣʝʤʠ; 

- ʧʦʚʪʦʨʥʝ ʫʪʦʯʥʝʥʥʷ ʚʯʠʪʝʣʝʤ ʟʘʚʜʘʥʥʷ; 

- ʦʙʛʦʚʦʨʝʥʥʷ ʝʢʩʧʝʨʪʘʤʠ ʧʽʜʩʫʤʢʽʚ ʨʦʙʦʪʠ ʛʨʫʧ; 

- ʚʽʜʙʽʨ ʽ ʦʮʽʥʢʘ ʝʢʩʧʝʨʪʘʤʠ ʥʘʡʢʨʘʱʠʭ ʽʜʝʡ; 

- ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ çʄʦʟʢʦʚʦʛʦ ʰʪʫʨʤʫè ʧʦ ʯʝʨʟʽ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʥʷ ʘʙʦ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ; 

- ʧʫʙʣʽʯʥʠʡ ʟʘʭʠʩʪ ʢʨʘʱʠʭ ʽʜʝʡ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʧʨʠ ʥʘʚʯʘʥʥʽ 

ʥʝʤʦʞʣʠʚʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. 
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ʏʠʤ ʧʨʠʚʘʙʣʶʻ ʮʝʡ ʤʝʪʦʜ? 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʝʷʢʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʜʦʟʚʦʣʷʻ ʧʦʣʝʛʰʠʪʠ ʧʨʘʮʶ 

ʧʝʜʘʛʦʛʘ: ʜʦʙʽʨʢʘ ʟʘʚʜʘʥʴ, ʪʝʩʪʽʚ, ʧʝʨʝʚʽʨʢʘ ʽ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʟʥʘʥʴ, ʪʠʤ ʩʘʤʠʤ ʥʘ 

ʫʨʦʮʽ ʟʚʽʣʴʥʷʻʪʴʩʷ ʯʘʩ ʜʣʷ ʜʦʜʘʪʢʦʚʠʭ ʟʘʚʜʘʥʴ (ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʤʘʪʝʨʽʘʣʠ 

ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʛʦʪʦʚʣʝʥʽ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ). 

2. ɼʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʨʦʢʫ ʟʘ ʨʘʭʫʥʦʢ ʥʘʦʯʥʦʩʪʽ. 

ɿʚʠʯʘʡʥʦ, ʜʦʩʷʛʪʠ ʮʴʦʛʦ ʤʦʞʥʘ ʽ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ (ʧʣʘʢʘʪʠ, ʢʘʨʪʠ, ʪʘʙʣʠʮʽ, 

ʟʘʧʠʩʠ ʥʘ ʜʦʰʮʽ), ʘʣʝ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʙʝʟʧʝʨʝʯʥʦ, 

ʩʪʚʦʨʶʶʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʦʯʥʦʩʪʽ. 

3. ɼʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʷʚʠʱʘ, ʷʢʽ ʚ ʨʝʘʣʴʥʦʩʪʽ ʧʦʙʘʯʠʪʠ 

ʥʝʤʦʞʣʠʚʦ. ʉʫʯʘʩʥʽ ʧʝʨʩʦʥʘʣʴʥʽ ʢʦʤʧ'ʶʪʝʨʠ ʽ ʧʨʦʛʨʘʤʠ ʜʦʟʚʦʣʷʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʥʽʤʘʮʽʾ, ʟʚʫʢʫ, ʬʦʪʦʛʨʘʬʽʯʥʦʾ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʶʚʘʪʠ ʨʽʟʥʽ ʥʘʚʯʘʣʴʥʽ 

ʩʠʪʫʘʮʽʾ. 

4. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʜʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʧʨʠʯʦʤʫ ʥʝ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ 

ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʟʘʚʜʘʥʴ, ʘʣʝ ʪʘʢʦʞ ʽ ʟʘ ʨʘʭʫʥʦʢ ʩʘʤʦʦʩʚʽʪʠ ʫʯʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʱʝ ʦʜʠʥ ʘʢʪʠʚʥʠʡ ʤʝʪʦʜ çʄʦʜʫʣʴʥʝ ʥʘʚʯʘʥʥʷè [4]. 

ɺʠʢʣʘʜʘʥʥʷ ʚ ʮʴʦʤʫ ʤʝʪʦʜʽ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʛʦ ʧʦʜʘʥʥʷ 

ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʉʫʪʥʽʩʪʴ ʤʦʜʫʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʫʯʝʥʴ 

ʮʽʣʢʦʤ ʩʘʤʦʩʪʽʡʥʦ (ʘʙʦ ʟ ʜʝʷʢʦʶ ʜʦʧʦʤʦʛʦʶ) ʜʦʩʷʛʘʻ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ 

ʥʘʚʯʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʟ ʤʦʜʫʣʝʤ. 

ɻʦʪʫʚʘʪʠ ʤʦʜʫʣʴʥʽ ʫʨʦʢʠ ʥʝʧʨʦʩʪʦ. ʇʦʪʨʽʙʥʘ ʚʝʣʠʢʘ ʧʦʧʝʨʝʜʥʷ ʨʦʙʦʪʘ: 

Å ʈʝʪʝʣʴʥʦ ʦʧʨʘʮʶʚʘʪʠ ʚʝʩʴ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʤʘʪʝʨʽʘʣ ʢʦʞʥʦʛʦ ʫʨʦʢʫ 

ʟʦʢʨʝʤʘ. 

Å ɺʠʜʽʣʠʪʠ ʛʦʣʦʚʥʽ ʽʜʝʾ. 

Å ʉʬʦʨʤʫʣʶʚʘʪʠ ʜʣʷ ʫʯʥʽʚ ʽʥʪʝʛʨʫʶʯʫ ʤʝʪʫ, ʜʝ ʚʢʘʟʫʻʪʴʩʷ ʱʦ ʜʦ ʢʽʥʮʷ 

ʟʘʥʷʪʪʷ ʫʯʝʥʴ ʧʦʚʠʥʝʥ ʚʠʚʯʠʪʠ, ʟʥʘʪʠ, ʟʨʦʟʫʤʽʪʠ, ʚʠʟʥʘʯʠʪʠ ... 

Å ɺʠʟʥʘʯʠʪʠ ʟʤʽʩʪ, ʦʙʩʷʛ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʢʘʟʘʪʠ ʯʘʩ, 

ʱʦ ʚʽʜʚʦʜʠʪʴʩʷ ʥʘ ʢʦʞʥʝ ʟ ʥʠʭ, ʽ ʚʠʜ ʨʦʙʦʪʠ ʫʯʥʽʚ. 



180 

 

Å ʇʽʜʽʙʨʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʚʽʜʧʦʚʽʜʥʽ ʥʘʦʯʥʽ ʧʦʩʽʙʥʠʢʠ, ʊɿʅ, 

ʟʘʚʜʘʥʥʷ, ʪʝʩʪʠ, ʤʘʪʝʤʘʪʠʯʥʽ ʜʠʢʪʘʥʪʠ . 

Å ʇʨʠʩʪʫʧʠʪʠ ʜʦ ʥʘʧʠʩʘʥʥʷ ʤʝʪʦʜʠʯʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʜʣʷ ʫʯʥʽʚ 

(ʪʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ). 

Å ʂʦʧʽʶʚʘʥʥʷ (ʯʝʨʝʟ ʧʨʠʥʪʝʨ, ʢʩʝʨʦʢʦʧʽʾ) ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʫʯʥʽʚ ʚ ʢʣʘʩʽ. 

ɸʣʛʦʨʠʪʤ ʩʢʣʘʜʘʥʥʷ ʤʦʜʫʣʴʥʦʛʦ ʫʨʦʢʫ ʪʘʢʠʡ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʤʦʜʫʣʴʥʦʛʦ ʫʨʦʢʫ ʚ ʪʝʤʽ. 

2. ʌʦʨʤʫʣʶʚʘʥʥʷ ʪʝʤʠ ʫʨʦʢʫ. 

3. ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʫʨʦʢʫ ʽ ʢʽʥʮʝʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʥʘʚʯʘʥʥʷ. 

4. ɼʦʙʽʨʢʘ ʥʝʦʙʭʽʜʥʦʛʦ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

5. ɺʠʙʽʨ ʤʝʪʦʜʽʚ ʽ ʬʦʨʤ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ. 

6. ɺʠʟʥʘʯʝʥʥʷ ʩʧʦʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. 

7. ʈʦʟʙʠʚʢʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʤʽʩʪʫ ʥʘ ʦʢʨʝʤʽ ʣʦʛʽʯʥʦ ʟʘʚʝʨʰʝʥʽ ʥʘʚʯʘʣʴʥʽ 

ʝʣʝʤʝʥʪʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. 

ʅʘʚʯʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʙʘʛʘʪʦ (ʤʘʢʩʠʤʘʣʴʥʦ 7), ʘʣʝ 

ʦʙʦʚ'ʷʟʢʦʚʦ ʤʘʶʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʪʘʢʽ: ʥʘʚʯʘʣʴʥʠʡ ʝʣʝʤʝʥʪ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ 

ʽʥʪʝʛʨʫʶʯʫ ʤʝʪʫ ʟ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ; ʥʘʚʯʘʣʴʥʠʡ ʝʣʝʤʝʥʪ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ ʟʘʚʜʘʥʥʷ ʟ ʚʠʷʚʣʝʥʥʷ ʨʽʚʥʷ ʚʠʭʽʜʥʠʭ ʟʥʘʥʴ ʽʟ ʪʝʤʠ, ʟʘʚʜʘʥʥʷ ʟ 

ʦʚʦʣʦʜʽʥʥʷ ʥʦʚʠʤ ʤʘʪʝʨʽʘʣʘʤ; ʥʘʚʯʘʣʴʥʠʡ ʝʣʝʤʝʥʪ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚʠʭʽʜʥʠʡ 

ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ, ʧʽʜʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʽʚ ʟʘʥʷʪʪʷ (ʦʮʽʥʢʘ ʩʪʫʧʝʥʶ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ 

ʫʨʦʢʫ), ʚʠʙʽʨ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ (ʚʦʥʦ ʤʘʻ ʙʫʪʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤ, ʟʘʣʝʞʥʦ 

ʚʽʜ ʫʩʧʽʰʥʦʩʪʽ ʨʦʙʦʪʠ ʫʯʥʷ ʥʘ ʫʨʦʮʽ), ʨʝʬʣʝʢʩʽʶ (ʦʮʽʥʢʘ ʩʝʙʝ, ʩʚʦʻʾ ʨʦʙʦʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʦʮʽʥʢʠ ʦʪʦʯʫʶʯʠʭ). 

ʋʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʤʝʪʦʜʠ ʥʝ ʟʘʤʽʥʷʪʴ ʧʦʚʥʦʶ ʤʽʨʦʶ ʪʨʘʜʠʮʽʡʥʽ ʬʦʨʤʠ 

ʥʘʚʯʘʥʥʷ, ʘʣʝ ʜʦʧʦʚʥʷʪʴ ʾʭ. ʊʘʢʝ ʧʦʻʜʥʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʨʘʮʽʦʥʘʣʴʥʦ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʷʢʽ ʙ ʤʝʪʦʜʠ ʚʯʠʪʝʣʴ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʥʘ ʫʨʦʢʘʭ, ʟʘʚʞʜʠ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ: 
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1. ɹʫʪʠ ʟʽʙʨʘʥʠʤ, ʯʽʪʢʦ ʽ ʟʨʦʟʫʤʽʣʦ ʬʦʨʤʫʣʶʚʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ ʫʯʥʽʚ, 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʣʦʛʽʢʠ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

2. ɹʫʪʠ ʜʦʙʨʦʟʠʯʣʠʚʠʤ, ʥʝ ʦʙʨʘʞʘʪʠ ʫʯʥʽʚ, ʥʝ ʦʙʫʨʶʚʘʪʠʩʷ ʾʭ ʥʝʟʥʘʥʥʷʤ 

ʘʙʦ ʥʝʨʦʟʫʤʽʥʥʷʤ. 

3. ʅʝ ʧʝʨʝʙʠʚʘʪʠ ʫʯʥʷ, ʜʘʪʠ ʡʦʤʫ ʜʦʛʦʚʦʨʠʪʠ. ʅʝʯʽʪʢʘ ʚʽʜʧʦʚʽʜʴ ʤʦʞʝ ʙʫʪʠ 

ʥʘʩʣʽʜʢʦʤ ʥʝʟʨʦʟʫʤʽʣʦʛʦ ʟʘʧʠʪʘʥʥʷ. 

4. ɿʘʚʜʘʥʥʷ ʪʘ ʽʥʩʪʨʫʢʪʘʞ ʩʣʽʜ ʜʘʚʘʪʠ ʯʽʪʢʦ, ʢʦʨʦʪʢʦ, ʟ ʦʙʦʚ'ʷʟʢʦʚʠʤ 

ʟ'ʷʩʫʚʘʥʥʷʤ ʪʦʛʦ, ʷʢ ʫʯʥʽ ʟʨʦʟʫʤʽʣʠ ʚʠʤʦʛʠ. 

5. ʋʚʘʞʥʦ ʩʪʝʞʠʪʠ ʟʘ ʪʠʤ, ʷʢ ʫʯʥʽ ʩʣʫʭʘʶʪʴ ʚʯʠʪʝʣʷ. 

6. ʇʘʤ'ʷʪʘʪʠ, ʱʦ ʧʦʢʘʟʥʠʢʦʤ ʫʚʘʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʘʢʪʠʚʥʝ ʩʣʫʭʘʥʥʷ, 

ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʥʘ ʟʘʚʜʘʥʥʽ. 

7. ɽʢʦʥʦʤʠʪʠ ʯʘʩ, ʚʯʘʩʥʦ ʧʦʯʠʥʘʪʠ ʫʨʦʢ, ʟʘʢʽʥʯʫʚʘʪʠ ʡʦʛʦ ʽʟ ʜʟʚʽʥʢʦʤ. 

8. ɼʦʤʘʛʘʪʠʩʷ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʾ ʩʚʦʻʾ ʚʠʤʦʛʠ.  

9. ʊʝʤʧ ʫʨʦʢʫ ʤʘʻ ʙʫʪʠ ʽʥʪʝʥʩʠʚʥʠʤ, ʘʣʝ ʧʦʩʠʣʴʥʠʤ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʫʯʥʽʚ. 

10. ʉʪʠʤʫʣʶʚʘʪʠ ʟʘʧʠʪʘʥʥʷ ʫʯʥʽʚ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʭʥʶ ʽʥʽʮʽʘʪʠʚʫ, 

ʩʭʚʘʣʶʚʘʪʠ ʾʭʥʶ ʘʢʪʠʚʥʽʩʪʴ ʽ ʦʙʽʟʥʘʥʽʩʪʴ [4]. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʇʨʠʤʝʥʝʥʠʝ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

www.school.tver.ru/system/methodic_documents/files/000/001/.../1421320634.

doc 

2. ɿʘʭʘʨʯʝʥʢʦ ʅ. ɺ. ʇʝʜʘʛʦʛʽʯʥʽ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʽʣʦʚʠʭ ʽʛʦʨ ʫ 

ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʝʢʦʥʦʤʽʩʪʽʚ: ʜʠʩ. ... ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ: 13.00.04 "ʊʝʦʨʽʷ ʽ 

ʤʝʪʦʜʠʢʘ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ" / ʅ. ɺ. ɿʘʭʘʨʯʝʥʢʦ ; ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞ. ʧʝʜ. 

ʫʥ-ʪ ʽʤ. ʄ. ʂʦʮʶʙʠʥʩʴʢʦʛʦ. ï ɺʽʥʥʠʮʷ, 2006. ï 236 ʩ. 

3. ɿʘʭʘʨʯʝʥʢʦ ʅ.ɺ. ʄʽʩʮʝ ʜʽʣʦʚʠʭ ʽʛʦʨ ʩʝʨʝʜ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʫ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ //ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʫ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ: ʤʝʪʦʜʦʣʦʛʽʷ, ʪʝʦʨʽʷ, 

http://www.school.tver.ru/system/methodic_documents/files/000/001/.../1421320634.doc
http://www.school.tver.ru/system/methodic_documents/files/000/001/.../1421320634.doc
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ʜʦʩʚʽʜ, ʧʨʦʙʣʝʤʠ // ɿʙ. ʥʘʫʢ. ʧʨ. ï ɺʠʧ. 14 /ʈʝʜʢʦʣ.: ɯ.ɸ. ɿʷʟʶʥ (ʛʦʣʦʚʘ) ʪʘ 

ʽʥ. ï ʂʠʾʚ-ɺʽʥʥʠʮʷ: ɼʆɺ ñɺʽʥʥʠʮʷò. 2007. ï 288-293. 

4. ʉʦʚʨʝʤʝʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ (ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ) ʪʝʭʥʦʣʦʛʠʠ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://pedtehno.ru. 

 

ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʥʘ 

ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. ɿʦʢʨʝʤʘ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʜʝʷʢʽ ʟʘʫʚʘʞʝʥʥʷ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʦ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ɸʄʅ ʽ ʦʧʠʩʘʥʦ ʜʝʷʢʽ ʟ ʥʠʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʤʦʟʢʦʚʠʡ ʰʪʫʨʤ, ɯʂʊ, 

ʤʦʜʫʣʴʥʠʡ ʫʨʦʢ. 

 

 

ʄʠʭʘʡʣʝʥʢʦ ʃʶʙʦʚ ʌʝʜʦʨʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 

 

ʌʆʈʄʋɺɸʅʅʗ ʃʆɻɯʏʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋʏʅɯɺ ʗʂ ɿɸʉɯɹ 

ʈʆɿɺʀʊʂʋ ʄɽʊʆɼʀʏʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ 

ɺʏʀʊɽʃɯɺ ʄɸʊɽʄɸʊʀʂʀ 

 

ɺʩʪʫʧ. ʃʦʛʽʢʘ ʨʦʟʚʠʚʘʻ ʨʦʟʫʤʦʚʽ ʟʜʽʙʥʦʩʪʽ ʫʯʥʽʚ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʧʨʠʡʦʤʽʚ ʽ 

ʤʝʪʦʜʽʚ ʤʠʩʣʝʥʥʷ: ʽʥʜʫʢʮʽʾ ʽ ʜʝʜʫʢʮʽʾ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʢʦʥʢʨʝʪʠʟʘʮʽʾ, ʘʥʘʣʽʟʫ ʽ 

ʩʠʥʪʝʟʫ, ʢʣʘʩʠʬʽʢʘʮʽʾ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʽ ʘʥʘʣʦʛʽʾ. ʈʦʟʚʠʪʢʫ 

ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ ʩʧʨʠʷʻ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʜʘʯ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʠ ʥʘʚʯʘʥʥʽ ʣʦʛʽʢʠ ʬʦʨʤʫʶʪʴʩʷ ʫʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ 

ʨʦʟʫʤʦʚʦʾ ʧʨʘʮʽ: ʧʣʘʥʫʚʘʥʥʷ ʩʚʦʻʾ ʨʦʙʦʪʠ, ʧʦʰʫʢ ʨʘʮʽʦʥʘʣʴʥʠʭ ʰʣʷʭʽʚ ʾʾ 

ʚʠʢʦʥʘʥʥʷ, ʢʨʠʪʠʯʥʘ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ. ɺ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʣʦʛʽʢʠ ʫʯʥʽ 

ʤʦʞʫʪʴ ʽ ʧʦʚʠʥʥʽ ʥʘʚʯʠʪʠʩʴ ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʾ ʜʫʤʢʠ ʷʩʥʦ, ʚʠʯʝʨʧʥʦ ʽ 

ʣʘʢʦʥʽʯʥʦ, ʥʘʜʙʘʪʠ ʥʘʚʠʢʠ ʯʽʪʢʦʛʦ, ʦʭʘʡʥʦʛʦ ʽ ʛʨʘʤʦʪʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʩʽʚ. 

ʈʦʟʚʠʪʦʢ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʚʥʦʩʠʪʴ ʩʚʽʡ ʚʢʣʘʜ ʚ ʝʩʪʝʪʠʯʥʝ ʚʠʭʦʚʘʥʥʷ ʫʯʥʽʚ: 

http://www.pedtehno.ru/
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ʩʧʨʠʡʥʷʪʪʷ ʢʨʘʩʠ ʽ ʚʠʪʦʥʯʝʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʫʜʞʝʥʴ; ʯʽʪʢʦʛʦ, ʚʠʯʝʨʧʥʦʛʦ, 

ʣʘʢʦʥʽʯʥʦʛʦ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʜʫʤʦʢ; ʚʧʝʚʥʝʥʦʩʪʽ ʫ ʩʫʜʞʝʥʥʷʭ, ʬʦʨʤʫʚʘʥʥʷ 

ʚʤʽʥʴ ʘʙʩʪʨʘʛʫʚʘʪʠʩʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʟʤʽʩʪʫ ʽ ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʷ ʥʘ ʩʪʨʫʢʪʫʨʽ 

ʩʚʦʻʾ ʜʫʤʢʠ, ʨʦʟʚʠʪʢʫ ʽʥʪʫʾʮʽʾ. ʋʯʥʽ, ʷʢʽ ʦʚʦʣʦʜʽʣʠ ʟʥʘʥʥʷʤʠ ʪʘ ʥʘʚʠʯʢʘʤʠ 

ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʘʚʞʜʠ ʟʤʦʞʫʪʴ ʟʨʦʟʫʤʽʣʦ ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʾ ʜʫʤʢʠ, 

ʚʠʢʣʶʯʘʶʯʠ ʙʫʜʴ-ʷʢʫ ʨʦʟʧʣʠʚʯʘʩʪʽʩʪʴ ʫ ʜʽʣʦʚʽʡ ʨʦʟʤʦʚʽ, ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʫ 

ʩʢʣʘʜʘʥʥʽ ʜʽʣʦʚʠʭ ʧʘʧʝʨʽʚ, ʙʝʟʩʠʩʪʝʤʥʽʩʪʴ ʚ ʦʙʨʦʙʮʽ ʽʥʬʦʨʤʘʮʽʾ. ɺʦʥʠ ʰʚʠʜʢʦ 

ʟʤʦʞʫʪʴ ʟʥʘʡʪʠ ʨʘʮʽʦʥʘʣʴʥʝ ʟʝʨʥʦ ʥʘʚʽʪʴ ʫ ʯʫʞʽʡ ʩʫʧʝʨʝʯʣʠʚʽʡ ʤʦʚʽ, ʟʥʘʡʜʫʪʴ 

ʥʘʡʢʦʨʦʪʰʠʡ ʽ ʧʨʘʚʠʣʴʥʠʡ ʰʣʷʭ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ.  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʴʦʛʦʜʥʽʰʥʴʦʤʫ ʫʯʥʝʚʽ ʤʽʥʽʤʫʤ ʣʦʛʽʯʥʠʭ ʟʥʘʥʴ 

ʥʝʦʙʭʽʜʥʠʡ. ʑʦʙ ʧʝʨʝʢʦʥʘʪʠʩʴ ʚ ʮʴʦʤʫ, ʜʦʩʪʘʪʥʴʦ ʧʝʨʝʛʣʷʥʫʪʠ ʰʢʽʣʴʥʽ 

ʧʽʜʨʫʯʥʠʢʠ ʽʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ. ɹʘʛʘʪʦ ʟʘʚʜʘʥʴ ʚʠʤʘʛʘʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʽʾ 

ʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ: ʜʦʚʝʩʪʠ, ʦʙˇʨʫʥʪʫʚʘʪʠ, ʚʠʟʥʘʯʠʪʠ, ʢʣʘʩʠʬʽʢʫʚʘʪʠ, ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʽ ʪ.ʜ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʟʘʚʜʘʥʴ ɿʅʆ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʚʽʜ ʫʯʥʽʚ 

ʚʠʤʘʛʘʻʪʴʩʷ ʚʦʣʦʜʽʥʥʷ ʣʦʛʽʯʥʠʤʠ ʧʦʥʷʪʪʷʤʠ, ʪʘʢʠʤʠ ʷʢ ñʩʣʽʜʫʚʘʥʥʷò, 

ñʨʽʚʥʦʩʠʣʴʥʽʩʪʴò, ñʥʝʦʙʭʽʜʥʽʩʪʴò, ñʜʦʩʪʘʪʥʽʩʪʴò. ʉʫʯʘʩʥʠʡ ʩʠʩʪʝʤʘʪʠʯʥʠʡ 

ʰʢʽʣʴʥʠʡ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ, ʤʘʻ ʨʝʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʘʪʠ ʫʯʥʷʤ ʥʝʦʙʭʽʜʥʽ 

ʣʦʛʽʯʥʽ ʟʥʘʥʥʷ, ʟʘʢʣʘʩʪʠ ʬʫʥʜʘʤʝʥʪ ʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ. ʆʜʥʘʢ, ʷʢ ʧʨʘʚʠʣʦ, 

ʣʦʛʽʯʥʽ ʟʥʘʥʥʷ ʽ ʥʘʚʠʯʢʠ, ʷʢʽ ʫʯʥʽ ʦʪʨʠʤʫʶʪʴ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʥʝ 

ʧʝʨʝʭʦʜʷʪʴ ʫ ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʧʨʠ ʚʠʚʯʝʥʥʽ ʽʥʰʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʝʜʤʝʪʽʚ. ʄʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʩʧʝʮʽʘʣʴʥʦ ʥʘʚʯʘʪʠ 

ʬʦʨʤʫʚʘʥʥʶ ʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʯʥʽʚ. 

ʄʝʪʘ ʩʪʘʪʪʽ ʨʦʟʢʨʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʬʦʨʤʫʚʘʪʠ ʟʥʘʥʥʷ 

ʫʯʥʽʚ ʟ ʝʣʝʤʝʥʪʽʚ ʣʦʛʽʢʠ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʨʠʪʝʨʽʻʤ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʫʯʠʪʝʣʷ 

ʧʦʚʠʥʥʘ ʩʣʫʞʠʪʠ ʷʢʽʩʪʴ ʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʦʩʚʽʪʥʽʭ ʽ 

ʚʠʭʦʚʥʠʭ ʟʘʜʘʯ, ʘ ʥʝ ʬʦʨʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦʩʴ ʤʝʪʦʜʫ, ʧʨʠʡʦʤʫ, ʬʦʨʤʠ 

ʘʙʦ ʟʘʩʦʙʫ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʫʯʥʷʤʠ ʦʩʥʦʚʠ ʣʦʛʽʯʥʠʭ 

ʟʥʘʥʴ, ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʯʽʪʢʦ ʨʦʟʫʤʽʪʠ ʷʢʠʤʠ ʧʠʪʘʥʥʷʤʠ ʟ ʣʦʛʽʢʠ 

ʰʢʽʣʴʥʠʡ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʥʘ ʽ ʩʣʽʜ ʜʦʧʦʚʥʠʪʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʾʭ ʤʽʩʮʝ 
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ʚʠʚʯʝʥʥʷ. ɿʦʢʨʝʤʘ, ʮʝ ʜʦʩʪʘʪʥʽ ʽ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ; ʜʝʜʫʢʪʠʚʥʽ ʽ ʥʝʜʝʜʫʢʪʠʚʥʽ 

ʤʽʨʢʫʚʘʥʥʷ; ʧʦʥʷʪʪʷ ʧʨʦ ʜʦʚʝʜʝʥʥʷ ʪʘ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ; ʜʦʚʝʜʝʥʥʷ ʚʽʜ 

ʩʫʧʨʦʪʠʚʥʦʛʦ; ʟʤʽʩʪ ʣʦʛʽʯʥʠʭ ʩʧʦʣʫʯʥʠʢʽʚ; ʣʦʛʽʯʥʝ ʩʣʽʜʫʚʘʥʥʷ ʪʘ 

ʨʽʚʥʦʩʠʣʴʥʽʩʪʴ. 

ʑʦʙ ʩʪʫʜʝʥʪʠ ʤʦʛʣʠ ʩʘʤʦʩʪʽʡʥʦ ʚʠʜʽʣʠʪʠ ʜʘʥʽ ʪʝʤʠ ʪʘ ʤʽʩʮʝ ʾʭ ʚʠʚʯʝʥʥʷ, 

ʥʘ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʥʷʪʪʽ ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʟʘʚʜʘʥʥʷ: 

1) ʇʨʦʧʦʥʫʻʪʴʩʷ ʧʝʨʝʣʽʢ ʪʝʟ, ʷʢʽ ʻ ʘʨʛʫʤʝʥʪʘʮʽʻʶ ʚʠʚʯʝʥʥʷ ʧʝʚʥʦʾ ʪʝʤʠ ʟ 

ʣʦʛʽʢʠ. ʉʪʫʜʝʥʪʠ ʤʘʶʪʴ ʟôʷʩʫʚʘʪʠ ʚ ʤʝʞʘʭ ʚʠʚʯʝʥʥʷ ʷʢʦʾ ʪʝʤʠ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ 

ʤʘʪʝʤʘʪʠʢʠ ʮʽ ʟʥʘʥʥʷ ʬʦʨʤʫʶʪʴʩʷ ʘʙʦ ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠʩʷ. 

2) ʇʽʜʽʙʨʘʪʠ ʚʧʨʘʚʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʚʤʽʥʴ 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʟʥʘʥʴ. 

3) ʇʽʜʽʙʨʘʪʠ ʚʧʨʘʚʠ ʤʽʞʧʨʝʜʤʝʪʥʦʛʦ ʟʤʽʩʪʫ ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʚʤʽʥʴ 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʟʥʘʥʴ. 

4) ʇʨʦʧʦʥʫʻʪʴʩʷ ʜʦʙʽʨʢʘ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʨʦʟʚôʷʟʘʪʠ, ʪʘ 

ʚʢʘʟʘʪʠ ʥʝʦʙʭʽʜʥʽ ʟʥʘʥʥʷ ʟ ʪʝʦʨʽʾ ʣʦʛʽʢʠ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʠʭ ʟʘʜʘʯ. 

ʇʝʨʝʣʽʢ ʪʝʟ, ʷʢʽ ʻ ʘʨʛʫʤʝʥʪʘʮʽʻʶ ʚʠʚʯʝʥʥʷ ʧʝʚʥʦʾ ʪʝʤʠ ʟ ʣʦʛʽʢʠ ʤʦʞʝ ʙʫʪʠ 

ʪʘʢʠʤ: 

V ʄʦʚʘ ʚʠʥʠʢʘʻ ʨʘʟʦʤ ʽʟ ʩʚʽʜʦʤʽʩʪʶ ʪʘ ʤʠʩʣʝʥʥʷʤ. ʄʠʩʣʝʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ ï ʜʚʘ ʙʦʢʠ ʧʨʦʮʝʩʽʚ ʧʽʟʥʘʥʥʷ ʽ ʩʧʽʣʢʫʚʘʥʥʷ. ʄʦʚʘ ʙʝʨʝ 

ʫʯʘʩʪʴ ʥʝ ʣʠʰʝ ʫ ʚʠʨʘʞʝʥʥʽ ʜʫʤʢʠ, ʘʣʝ ʡ ʫ ʩʘʤʦʤʫ ʾʾ ʬʦʨʤʫʚʘʥʥʽ. ʑʦʜʦ ʮʴʦʛʦ 

ʣʦʛʽʢʘ ï ʥʘʫʢʘ ʧʨʦ ʤʠʩʣʝʥʥʷ, ʻ ʚʦʜʥʦʯʘʩ ʽ ʥʘʫʢʦʶ ʧʨʦ ʤʦʚʫ. ʄʦʚʘ ʜʣʷ ʫʯʥʷ ʻ 

ʟʘʩʦʙʦʤ ʧʝʨʝʢʦʥʘʥʥʷ ʡ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʚʠʧʨʘʚʜʘʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ ʷʢ ʩʚʦʻʾ 

ʧʦʚʝʜʽʥʢʠ, ʪʘʢ ʽ ʧʦʷʩʥʝʥʥʷ, ʨʦʟʫʤʽʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʽʥʰʠʭ ʦʩʦʙʠʩʪʦʩʪʝʡ, 

ʦʨʛʘʥʽʟʘʮʽʡ, ʜʝʨʞʘʚ, ñʧʝʨʝʙʽʛʫ ʽʩʪʦʨʽʾò, ñʩʝʥʩʫ ʧʨʦʛʨʝʩʫò ʪʘ ʽʥ. ɼʣʷ ʮʽʣʝʡ ʣʦʛʽʢʠ 

ʥʝʦʙʭʽʜʥʘ ʰʪʫʯʥʘ ʤʦʚʘ, ʱʦ ʙʫʜʫʻʪʴʩʷ ʟʘ ʩʪʨʦʛʦ ʩʬʦʨʤʫʣʴʦʚʘʥʠʤʠ ʧʨʘʚʠʣʘʤʠ. 

ʎʷ ʤʦʚʘ ʥʝ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ, ʚʦʥʘ ʧʦʚʠʥʥʘ ʩʣʫʛʫʚʘʪʠ ʣʠʰʝ ʦʜʥʦʤʫ 

ʟʘʚʜʘʥʥʶ ï ʚʠʷʚʣʝʥʥʶ ʣʦʛʽʯʥʠʭ ʟʚóʷʟʢʽʚ ʥʘʰʠʭ ʜʫʤʦʢ, ʘʣʝ ʟ ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ. 

V ʅʝʦʙʭʽʜʥʦ ʥʘʚʯʠʪʠ ʫʯʥʽʚ ʩʧʨʠʡʤʘʪʠ ʽ ʨʦʟʨʽʟʥʷʪʠ ʟʤʽʩʪ ʣʦʛʽʯʥʠʭ 

ʩʧʦʣʫʯʥʠʢʽʚ; ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʱʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʽ 
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ʧʨʘʚʠʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʚʽʜʥʦʰʝʥʥʷ ʷʢ ʣʦʛʽʯʥʘ ʨʽʚʥʦʩʠʣʴʥʽʩʪʴ, 

ʩʫʤʽʩʥʽʩʪʴ, ʣʦʛʽʯʥʝ ʩʣʽʜʫʚʘʥʥʷ. ɸʜʞʝ, ʫʯʝʥʴ, ʷʢʠʡ ʟʨʦʟʫʤʽʚ ʟʤʽʩʪ ʣʦʛʽʯʥʠʭ 

ʩʧʦʣʫʯʥʠʢʽʚ ñʽò ʪʘ ñʘʙʦò, ʚʞʝ ʧʦʚʠʥʝʥ ʟʥʘʪʠ ʱʦ ʩʧʦʣʫʯʥʠʢ ñʽò ʧʝʨʝʜʙʘʯʘʻ 

ʥʘʷʚʥʽʩʪʴ ʦʙʦʚóʷʟʢʦʚʦ ʦʙʦʭ ʫʤʦʚ, ʘ ñʘʙʦò ï ʧʨʠʥʘʡʤʥʽ ʦʜʥʫ ʟ ʥʠʭ. ɿʨʦʟʫʤʽʚʰʠ 

ʟʤʽʩʪ ʩʧʦʣʫʯʥʠʢʽʚ ñʷʢʱʦ, ʪʦò, ñʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠò ʫʯʝʥʴ ʧʦʚʠʥʝʥ ʨʦʟʫʤʽʪʠ 

ʨʽʟʥʠʮʶ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʥʝʦʙʭʽʜʥʽ ʽ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ, ʨʽʚʥʦʩʠʣʴʥʽʩʪʴ ʽ ʩʣʽʜʫʚʘʥʥʷ. 

V ʋʩʚʽʜʦʤʣʝʥʥʷ ʢʣʘʩʠʯʥʦʾ ʣʦʛʽʢʠ ʧʨʝʜʠʢʘʪʽʚ ʫʯʥʷʤʠ ʤʘʻ ʥʘ ʤʝʪʽ 

ʧʦʧʝʨʝʜʠʪʠ ʧʦʤʠʣʢʠ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʟʘʧʝʨʝʯʝʥʥʷ ʧʨʦʩʪʠʭ ʽ ʩʢʣʘʜʥʠʭ 

ʚʠʩʣʦʚʣʶʚʘʥʴ, ʱʦ ʤʽʩʪʷʪʴ ʢʚʘʥʪʦʨʠ ʟʘʛʘʣʴʥʦʩʪʽ ʯʠ ʽʩʥʫʚʘʥʥʷ. 

V ʂʠʤ ʙʠ ʥʝ ʩʪʘʚ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʫʯʝʥʴ, ʚʽʥ ʧʦʚʠʥʝʥ ʚʤʽʪʠ ʨʦʙʠʪʠ 

ʧʨʘʚʠʣʴʥʽ ʚʠʩʥʦʚʢʠ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʤʽʪʠ ʨʦʟʨʽʟʥʷʪʠ ʜʝʜʫʢʪʠʚʥʽ ʽ ʥʝʜʝʜʫʢʪʠʚʥʽ 

ʤʽʨʢʫʚʘʥʥʷ, ʚʤʽʪʠ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʦʛʽʶ. 

V ʄʠ ʟʥʘʻʤʦ, ʱʦ ʩʚʽʜʦʤʦʤʫ ʟʘʩʚʦʻʥʥʶ ʧʨʦʛʨʘʤʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʥʰʠʭ 

ʜʠʩʮʠʧʣʽʥ ʩʧʨʠʷʻ ʪʝ, ʷʢ ʫʯʥʽ ʚʦʣʦʜʽʶʪʴ ʦʩʥʦʚʥʠʤʠ ʣʦʛʽʯʥʠʤʠ ʧʨʠʡʦʤʘʤʠ ï 

ʧʦʨʽʚʥʷʥʥʷʤ, ʘʥʘʣʽʟʦʤ, ʩʠʥʪʝʟʦʤ, ʘʙʩʪʨʘʛʫʚʘʥʥʷʤ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷʤ. ʋʯʥʽ 

ʧʦʚʠʥʥʽ ʚʯʠʪʠʩʴ ʚʠʜʽʣʷʪʠ ʽʩʪʦʪʥʽ ʦʟʥʘʢʠ ʧʨʝʜʤʝʪʽʚ ʽ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʜʘʚʘʪʠ 

ʚʠʟʥʘʯʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʦʥʷʪʴ, ʘ ʪʘʢʦʞ ʚʠʚʯʘʪʠ ʧʨʘʚʠʣʘ, ʷʢʠʭ ʪʨʝʙʘ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ, ʜʘʶʯʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ. 

V ʑʦʙ ʤʠʩʣʠʪʠ ʧʨʘʚʠʣʴʥʦ, ʪʨʝʙʘ ʧʦʩʪʽʡʥʦ ʜʦʜʝʨʞʫʚʘʪʠ ʧʝʚʥʠʭ ʟʘʢʦʥʽʚ, 

ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʥʘʰʝ ʤʠʩʣʝʥʥʷ ʟʘʚʞʜʠ ʙʫʜʝ ʚʠʟʥʘʯʝʥʠʤ, ʧʦʩʣʽʜʦʚʥʠʤ ʽ 

ʜʦʢʘʟʦʚʠʤ.  

V ʇʨʠ ʚʠʚʯʝʥʥʽ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ ʫʯʥʽ ʟʦʙʦʚóʷʟʘʥʽ ʜʦʚʦʜʠʪʠ ʚʩʽ 

ʥʦʚʽ ʪʚʝʨʜʞʝʥʥʷ, ʢʨʽʤ ʪʦʛʦ ʚʤʽʥʥʷ ʜʦʚʦʜʠʪʠ ʢʦʨʠʩʥʝ ʢʦʞʥʽʡ ʣʶʜʠʥʽ ʚ 

ʩʧʽʣʢʫʚʘʥʥʽ, ʘʣʝ ʨʽʜʢʦ ʭʪʦ ʟ ʫʯʥʽʚ ʛʣʠʙʦʢʦ ʫʩʚʽʜʦʤʣʶʻ ʯʠ ʢʦʞʥʝ ʪʚʝʨʜʞʝʥʥʷ 

ʤʦʞʥʘ ʜʦʚʝʩʪʠ ʘʙʦ ʩʧʨʦʩʪʫʚʘʪʠ. ʋʯʥʽ ʚʠʚʯʘʶʯʠ ʨʽʟʥʽ ʧʨʝʜʤʝʪʠ, ʟʘʩʚʦʶʶʪʴ 

ʜʦʚʝʜʝʥʥʷ, ʱʦ ʜʦ ʥʠʭ ʥʘʣʝʞʘʪʴ. ɯ ʧʨʠ ʮʴʦʤʫ ʚ ʫʯʥʽʚ ʧʦʩʪʫʧʦʚʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟʘʛʘʣʴʥʝ ʽʥʪʫʾʪʠʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʘʤʝ ʜʦʚʝʜʝʥʥʷ, ʡʦʛʦ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ 

ʪʦʱʦ. ɸʣʝ ʱʦʙ ʚʤʽʪʠ ʧʨʘʚʠʣʴʥʦ ʜʦʚʦʜʠʪʠ ʥʝʦʙʭʽʜʥʦ ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʦʩʥʦʚʘʤʠ 

ʣʦʛʽʯʥʦʾ ʪʝʦʨʽʾ ʜʦʚʝʜʝʥʥʷ, ʥʝʟʘʣʝʞʥʦ ʜʦ ʩʬʝʨʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 




































































