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ʌʆʈʄʀʈʆɺɸʅʀɽ ʊɺʆʈʏɽʉʂʆɻʆ ʉɸʄʆʉʊʆʗʊɽʃʔʅʆɻʆ 

ʄʓʐʃɽʅʀʗ ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ ʉʈɽɼʉʊɺɸʄʀ ʋʄʂ 

çʄɸʊɽʄɸʊʀʂɸ, 5-6è ɻ.ʂ. ʄʋʈɸɺʀʅɸ, ʆ.ɺ. ʄʋʈɸɺʀʅʆʁ 

 

ɸʪʨʘʰʢʝʚʠʯ ɸʥʘʩʪʘʩʠʷ  ʉʝʨʛʝʝʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ  

 

 ɺʦʧʨʦʩ ʦ ʬʘʢʪʦʨʘʭ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʧʨʠ 

ʚʩʝʡ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʤ. çɼʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʧʦʥʷʪʠʝ çʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚè ʠʤʝʝʪ ʢʨʘʡʥʝ ʥʝʪʦʯʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʦʥʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩʦ ʩʬʝʨʦʡ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠʣʠ ʩ ʦʙʦʙʱʝʥʥʳʤ ʧʦ-

ʥʷʪʠʝʤ ʢʨʝʘʪʠʚʥʦʩʪʠ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʝʛʦ ʨʘʟʚʠʪʠʷ. ʂʨʦ-

ʤʝ ʪʦʛʦ, ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠʟʫʯʘʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʦʜʘʨʝʥʥʳʭ ʜʝʪʷʭ, ʘ 

ʝʛʦ ʦʙʱʝʧʩʠʭʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʩʪʦʨʦʥʝ, ʧʦʵʪʦʤʫ ʬʘʢʪʦʨʳ ʝʛʦ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʶʪ ʚ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʚʠʜʝè; ï ʦʪʤʝʯʘʝʪ ʅ.ʀ. ʏʝʨʥʝʮʢʘʷ ʚ ʩʚʦʝʡ 

ʩʪʘʪʴʝ [1] ʠ ʧʨʝʜʩʪʘʚʣʝ̫ʪ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʚ ʬʦʨʤʝ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʢʦʪʦʨʳʝ ʨʘʟʨʝʰʘʶʪʩʷ ʥʝ ʚ ʧʦʣʴ-

ʟʫ ʢʘʢʦʡ-ʪʦ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʚ ʧʣʘʥʝ ʧʝʨʝʭʦʜʘ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʫʧʝʥʴ ʪʚʦʨ-

ʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ: 

ï ʩʦʦʪʥʦʰʝʥʠʝ ʩʬʝʨ ʫʤʝʥʠʡ-ʟʥʘʥʠʡ (ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʦʧʳʪʘ) ʠ ʩʦʙʩʪ-

ʚʝʥʥʦ ʪʚʦʨʯʝʩʢʦʛʦ: ʩʬʝʨʘ ʧʦʟʥʘʥʥʦʛʦ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʬʝʨʳ 

ʪʚʦʨʯʝʩʢʦʛʦ, ʘ ʩ ʨʘʟʚʠʪʠʝʤ ʪʚʦʨʯʝʩʢʦʝ ʯʝʨʧʘʝʪ ʤʘʪʝʨʠʘʣ ʠʟ ʩʬʝʨʳ ʦʧʳʪʘ; 

ï ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦ ʠ ʩʫʙʲʝʢʪʠʚʥʦ ʥʦʚʦʛʦ: ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ 

ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʟʚʠʚʘʝʪʩʷ ʦʪ ʩʫʙʲʝʢʪʠʚʥʦʡ ʥʦʚʠʟʥʳ ʢ 

ʦʙ̡ʝʢʪʠʚʥʦ ʟʥʘʯʠʤʳʤ ʦʪʢʨʳʪʠʷʤ (ʥʝʢʦʪʦʨʳʝ ʧʩʠʭʦʣʦʛʠ ï ʇ.ʇ. ɹʣʦʥʩʢʠʡ, 

ɼʞ. ɹʨʫʥʝʨ, ɼ.ɹ. ʕʣʴʢʦʥʠʥ, ʊ.ɺ. ɼʨʘʛʫʥʦʚʘ ʠ ʜʨ. ï ʧʦʣʘʛʘʶʪ, ʯʪʦ ʨʘʟʚʠʪʠʝ 

ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʜʝʪ ʦʪ ʵʤʧʠʨʠʯʝ-

ʩʢʦʛʦ ʦʙʦʙʱʝʥʠʷ ʢ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ); 

ï ʩʦʦʪʥʦʰʝʥʠʝ çʬʦʨʤʠʨʦʚʘʥʠʷè ʠ ʩʘʤʦʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ: 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʦʢ ʦʩʦʟʥʘʝʪ ʩʚʦʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʩʪʦʷ-
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ʪʝʣʴʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ; ʩ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʪʚʦʨʯʝʩʢʠʡ ʤʦʪʠʚ 

ʩʪʘʥʦʚʠʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʠ ʠʥʪʝʛʨʠʨʫʝʪ ʤʥʦʛʠʝ ʩʣʦʠ ʠ ʬʫʥʢʮʠʠ ʝʛʦ ʧʩʠʭʠʢʠ; 

ʅ.ʀ. ʏʝʨʥʝʮʢʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʜʝʣʘʝʪ 

ʚʳʚʦʜ: ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʠʤʠ ʟʘʢʦʥʘʤʠ 

ʨʘʟʚʠʪʠʷ, ʙʫʜʫʯʠ ʚʢʣʶʯʝʥʥʳʤ ʚ ʩʪʨʫʢʪʫʨʫ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʦʥʦ ʜʦʧʦʣʥʷʝʪ, ʫʩʣʦʞʥʷʝʪ, ʠʥʪʝʛʨʠʨʫʝʪ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʩʠʭʠʯʝʩʢʠʝ 

ʩʚʷʟʠ, ʬʦʨʤʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʝ ʩʦʯʣʝʥʝʥʠʝ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʣʠʯʥʦʩʪʠ 

ʨʝʙʝʥʢʘ, ʚʩrʪʫʧʘʝʪ ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʘʷ ʜʚʠʞʫʱʘʷ ʩʠʣʘ ʨʘʟʚʠʪʠʷ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʦʩʥʦʚʦʡ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ [1, ʩ. 97]. ʂʨʦʤʝ ʵʪʦʛʦ ʘʚʪʦʨ ʚʳʜʝʣʠʣʘ ʨʷʜ 

ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ (ʬʘʢʪʦʨʦʚ), ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ: 

ï ʩʝʤʝʡʥʳʝ ʬʘʢʪʦʨʳ (ʪʠʧ ʩʝʤʝʡʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʪʠʧ ʨʦʜʠʪʝʣʴʩʢʦ-

ʜʝʪʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʨʦʣʠ ʨʝʙʝʥʢʘ ʚ ʩʝʤʴʝ);  

ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ (ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩ-

ʧʠʪʘʥʠʷ, ʩʧʝʮʠʬʠʢʘ ʧʦʜʭʦʜʦʚ ʚ ʦʙʫʯʝʥʠʠ ʠ ʚʦʩʧʠʪʘʥʠʠ, ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʴ, ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ, ʰʠʨʦʪʘ ʟʥʘʥʠʡ);  

ï ʩʦʮʠʘʣʴʥʳʝ ʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʦʙʲʝʢʪʠʚʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ, 

ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ, ʩʦʮʠʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ ʚ ʦʙʱʝʩʪʚʝ ʥʘ ʤʦʤʝʥʪ ʜʝʪʩʪʚʘ, 

ʩʦʮʠʘʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ);  

ï ʢʫʣʴʪʫʨʥʳʝ ʬʘʢʪʦʨʳ (ʦʙʱʘʷ ʢʫʣʴʪʫʨʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʟʥʘʥʠʷ, ʦʙʨʘʟʦ-

ʚʘʥʠʝ, ʮʝʥʥʦʩʪʥʳʡ ʚʝʩ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʫʩʧʝʰʥʦʩʪʠ, ʵʪʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʪʨʘʜʠʮʠʠ);  

ï ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʨʝʙʝʥʢʘ, ʝʛʦ 

ʧʦʣʦʞʝʥʠʝ ʚ ʛʨʫʧʧʝ, ʝʛʦ ʩʦʮʠʘʣʴʥʳʝ ʨʦʣʠ, ʣʠʜʝʨʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʠ ʪ.ʜ.);  

ï ʦʙʲʝʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʠ ʢʦʛʥʠʪʠʚʥʦʡ ʟʨʝʣʦʩʪʠ ʨʝʙʝʥʢʘ, ʩʦ-

ʦʪʚʝʪʩʪʚʠʝ ʝʛʦ ʘʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʦʟʨʘʩʪʥʳʤ ʥʦʨʤʘʤ;  

ï ʫʩʧʝʰʥʦʩʪʴ ʨʝʙʝʥʢʘ ʚ ʰʢʦʣʴʥʦʤ ʦʙʫʯʝʥʠʠ, ʫʨʦʚʝʥʴ ʫʩʧʝʚʘʝʤʦʩʪʠ;  

ï ʬʘʢʪʦʨʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ (ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʷʚʣʷʝʪʩʷ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʝʙʝʥʢʘ, ʨʝʘʢʮʠʠ ʩʨʝʜʳ ʥʘ ʪʚʦʨʯʝʩʢʠʝ ʧʨʦ-
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ʜʫʢʪʳ ʨʝʙʝʥʢʘ ʠ ʝʛʦ ʪʚʦʨʯʝʩʢʫʶ ʤʳʩʣʠʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʬʘʢʪʦʨʳ ʦʜʦʙʨʝ-

ʥʠʷ-ʥʝʦʜʦʙʨʝʥʠʷ, ʫʩʧʝʭʘ-ʥʝʫʩʧʝʭʘ ʚ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ).  

ɻʨʘʤʦʪʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʋʄʂ ʤʦʞʝʪ ʫʩʠʣʠʪʴ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ, ʬʘʢʪʦʨ ʫʩʧʝʰʥʦʩʪʴ ʨʝʙʝʥʢʘ ʚ ʰʢʦʣʴʥʦʤ ʦʙʫʯʝ-

ʥʠʠ, ʫʨʦʚʝʥʴ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʬʘʢʪʦʨʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ʇʦʩʢʦʣʴʢʫ ʚʦʟʨʘʩʪ ʫʯʘʱʠʭʩʷ 5-6 ʢʣʘʩʩʦʚ ʦʪʥʦʩʷʪ ʢ ʤʣʘʜʰʝʤʫ ʧʦʜʨʦʩʪʢʦ-

ʚʦʤʫ, ʢʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝ-

ʥʠʷ ʧʦʜʨʦʩʪʢʦʚ, ʮʝʣʴʶ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʩ-

ʚʦʝʥʠʝ ʥʘʚʳʢʦʚ ʫʯʝʥʠʷ ʠ ʪʨʫʜʘ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ɺʳʷʚʠʤ ʪʦʣʴʢʦ ʪʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʱʠ ʫʯʝʥʠʢʘʤ 10-12 ʣʝʪ. 

ʇʦʜʨʦʩʪʢʠ, ʦʙʣʘʜʘʷ ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʳʤʠ ʟʘʧʘʩʘʤʠ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, 

ʩʪʘʥʦʚʷʪʩʷ ʩʧʦʩʦʙʥʳʤʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʋʯʝʙʥʳʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʜʘʞʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ (ʪʦ ʝʩʪʴ 

ʪʠʧʦʚʳʝ) ʟʘʜʘʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʩʘʤʠ ʧʦ ʩʝʙʝ ʫʞʝ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʪʚʦʨʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʬʦʨʤʠʨʫʶʪ ʦʪʢʨʳʪʦʩʪʴ ʚ ʤʳʰʣʝʥʠʠ ʠ çʙʝʛʣʦʩʪʴè ʚ ʫʤʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚ ʣʠʯʥʦʩʪʥʦʤ ʘʩʧʝʢʪʝ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʧʦʜʨʦʩʪʢʦʚ 

ʨʘʟʚʠʚʘʝʪʩʷ ʯʝʨʝʟ ʬʦʨʤʠʨʫʶʱʫʶʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʠ ʩʚʦʙʦʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, 

ʚʦʟʨʘʩʪʘʶʱʠʝ ʚʦʣʝʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʠ ʨʝʬʣʝʢʩʠʶ. ɺ ʧʨʦʮʝʩʩʝ ʫʯʸʙʳ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʯʪʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʧʝʨʘʮʠʦʥʘʣʴʥʦ-ʤʳʩʣʠʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʚʦʨʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʚ ʮʝʣʦʤ: ʩʚʝʨʥʫʪʦʩʪʴ ʤʳʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ 

ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʦʧʦʨʘ ʥʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ï ʚʩʝ ʵʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʧʦʜʨʦʩʪʢʘʤʠ ʥʦʚʳʭ ʠʜʝʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʩʦʚʝʨh ʝʥʩʪʚʫʝʪʩʷ ʟʘ ʩʯʝʪ ʦʩʚʦʝʥʥʦʡ ʩʠʤʚʦʣʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ: ʩʠʤʚʦʣʠʯʝʩʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʧʦʥʷʪʠʡ ʠ ʩʤʳʩʣʦʚʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ [2].  

ʆʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ï ʧʝʨʝʭʦʜ ʢ ʙʦʣʝʝ ʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʥʦʡ ʠ ʙʦʣʝʝ ʚʢʣʶʯʝʥʥʦʡ ʚ ʩʦʟʥʘʥʠʝ ʤʦʪʠʚʘʮʠʠ. ʊʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʯʠʥʘʝʪ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʧʦʥʪʘʥʥʳʭ ʤʦʪʠʚʘʭ 
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ʧʦʟʥʘʥʠʷ, ʥʦ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʥʘ ʪʚʦʨʯʝʩʢʠʭ ʮʝʣʷʭ. ʂʦʥʝʯʥʦ, ʜʘʣʝʢʦ ʥʝ 

ʚʩʝ ʧʦʜʨʦʩʪʢʠ ʥʘʩʪʦʣʴʢʦ ʫʩʧʝʰʥʳ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ, ʜʘʣʝʢʦ ʥʝ ʫ ʚʩʝʭ ʪʚʦʨʯʝ-

ʩʢʘʷ ʤʦʪʠʚʘʮʠʷ ʷʚʣʷʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ, ʥʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʦʥʘ ʧʦʷʚ-

ʣʷʝʪʩʷ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ. 

ʀʪʘʢ, ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʧʦʜʨʦʩʪʢʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʛʘʨʤʦʥʠʯʥʦʤ ʩʦ-

ʯʝʪʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ, ʩʠʤʚʦʣʠʯʝʩʢʦʡ, ʵʤʧʠʨʠʯʝʩʢʦʡ, ʘʥʘʣʠʪʠʢʦ-

ʩʠʥʪʝʪʠʯʝʩʢʦʡ, ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʩʚʦ-

ʝʥʥʳʤʠ ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ, ʠ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʪʚʦʨʯʝʩʢʦʡ ʤʦʪʠʚʘʮʠʠ.  

ʃʦʛʠʢʦ-ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʋʄʂ çʄʘʪʝʤʘʪʠʢʘ, 5-6è ɻ.ʂ. ʄʫʨʘʚʠʥʘ, 

ʆ.ɺ. ʄʫʨʘʚʠʥʦʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʯʝʙʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʜʠʜʘʢʪʠʯʝ-

ʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʘʚʪʦʨʳ, ʧʦʤʠʤʦ ʮʝʣʝʡ ʧʦʩʪʘʚʣʝʥʥʳʭ ʌɻʆʉ [3, ʩ. 14] ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ: ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʰʢʦʣʴʥʠʢʘ 

ʩʨʝʜʩʪʚʘʤʠ ʤʘʪʝʤʘʪʠʢʠ, ʧʦʜʛʦʪʦʚʢʘ ʝʛʦ ʢ ʧʨʦʜʦʣʞʝʥʠʶ ʦʙʫʯʝʥʠʷ ʠ ʢ ʩʘʤʦʨʝʘ-

ʣʠʟʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ɼʦʩʪʠʞʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʮʝʣʝʡ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ [3, ʩ. 4-5]:  

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʠ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʛʦʪʦʚʥʦʩʪʠ ʠ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ, ʣʠʯʥʦʩʪʥʦʤʫ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʶ, ʧʦʩʪʨʦʝʥʠʶ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʚ ʠʟʫʯʝʥʠʠ ʧʨʝʜʤʝʪʘ;  

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʫʯʘʱʠʭʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʡ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʦʩʚʦʝʥʠʷ ʣʠʯʥʦʩʪʥʳʭ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ, ʨʝʛʫʣʷʪʠʚ-

ʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ;  

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʤʘʪʝʤʘʪʠʢʠ ʩʪʠʣʝʡ ʤʳʰʣʝʥʠʷ, ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʚ ʯʘ-

ʩʪʥʦʩʪʠ ʣʦʛʠʯʝʩʢʦʛʦ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʠ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ;  

ï ʦʩʚʦʝʥʠʝ ʚ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʚʳʧʦʣʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʦʚʣʘʜʝʥʠʝ ʩʠʤʚʦʣʠʯʝʩʢʠʤ ʷʟʳʢʦʤ ʧʨʝʜʤʝʪʘ ʠ ʜʨ.;  
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ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦ-

ʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, ʩʭʝʤʳ, ʛʨʘʬʠʢʘ, ʜʠʘʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʀʥʪʝʨʥʝʪ ʧʨʠ ʝʸ ʦʙʨʘʙʦʪʢʝ;  

ï ʦʚʣʘʜʝʥʠʝ ʫʯʘʱʠʤʠʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʷʟʳʢʦʤ ʠ ʘʧʧʘʨʘʪʦʤ ʢʘʢ ʩʨʝʜʩʪ-

ʚʦʤ ʦʧʠʩʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʝʥʠʡ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ;  

ï ʦʚʣʘʜʝʥʠʝ ʩʠʩʪʝʤʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʠʟʫʯʝʥʠʷ ʩʤʝʞʥʳʭ ʜʠʩʮʠʧ-

ʣʠʥ ʠ ʧʨʦʜʦʣʞʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ;  

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ;  

ï ʚʦʩʧʠʪʘʥʠʝ ʦʪʥʦʰʝʥʠʷ ʢ ʤʘʪʝʤʘʪʠʢʝ ʢʘʢ ʢ ʯʘʩʪʠ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʦʡ 

ʢʫʣɹʪʫʨʳ, ʠʛʨʘʶʱʝʡ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ.  

ɺ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ 5-6 ʢʣʘʩʩʦʚ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʨʠʬʤʝʪʠ-

ʢʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʥʘʛʣʷʜʥʦʡ ʛʝʦʤʝʪʨʠʠ. ɺ ʩʚʦʝʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʥʠ ʫʯʠʪʳʚʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫ-

ʙʝʞʥʦʡ ʰʢʦʣʳ ʠ ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʰʢʦʣʴʥʳʤ ʦʙʨʘ-

ʟʦʚʘʥʠʝʤ ʮʝʣʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʸʤʢʦʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤ ʤʘʪʝʨʠʘʣʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦ-

ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʠʥʮʠʧʦʚ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʥʦʩʪʝʡ, ʫʢʨʫʧʥʝʥʠʷ ʜʠ-

ʜʘʢʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʦʧʝʨʝʞʘʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʦʩʥʦʚʳ 

ʜʝʡʩʪʚʠʡ, ʧʨʠʥʮʠʧʦʚ ʧʦʟʠʪʠʚʥʦʡ ʧʝʜʘʛʦʛʠʢʠ [4, ʩ. 5-7]. 

ʉʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʜʦʩʪʠʞʝ-

ʥʠʝ ʮʝʣʠ ʠ ʦʩʥʦʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ï ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʶʱʝ-

ʛʦʩʷ ʥʘ ʦʩʥʦʚʝ ʦʩʚʦʝʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʦʟʥʘʥʠʷ ʠ ʦʩʚʦʝ-

ʥʠʷ ʤʠʨʘ, ʘʢʪʠʚʥʦʡ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ 

ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ ʠ ʥʝʧʨʝʨʳʚʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ; ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʛʦ 

ʦʙʫʯʘʶʱʝʛʦʩʷ.  

ʇʨʠʥʮʠʧ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʥʦʩʪʝʡ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʢʦʤʧʣʝʢʩʥʘʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʨʷʜʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
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ʢʦʤʧʦʥʝʥʪʦʚ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ï ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʠʩʧʳʪʳʚʘʝʤʳʭ 

ʰʢʦʣʴʥʠʢʘʤʠ ʪʨʫʜʥʦʩʪʝʡ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʠʥʮʠʧʘ ʥʝʦʙʭʦʜʠʤʘ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʚʥʠʤʘʥʠʷ ʥʘ ʦʙʫʯʝʥʠʠ ʦʪʜʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʧʨʘ-

ʚʠʣʴʥʦ ʚʙrʠʨʘʪʴ, ʦʧʪʠʤʘʣʴʥʦ ʩʦʯʝʪʘʪʴ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʘʪʴ ʚ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʝʢʦʪʦʨʳʡ ʚʠʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʪʚʦʨʯʝʩʢʫʶ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʢʦʤʧʦʥʝʥʪʫ, ʪʦ, ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ 

ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʥʦʩʪʝʡ, ʦʥʠ ʠʟʫʯʘʶʪʩʷ ʦʪʜʝʣʴʥʦ, ʘ ʟʘʪʝʤ ʠʥʪʝʛʨʠʨʫʶʪʩʷ.  

ʅʘʧʨʠʤʝʨ, ʚ 6 ʢʣʘʩʩʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ 

d

nxm

c

bxa

d

nxm

c

bxa 22221111  ʨʘʟʙʠʪʦ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʫʥʢʪʳ. ʉʥʘʯʘʣʘ 

ʫʯʝʥʠʢʠ ʠʟʫʯʘʶʪ ʦʩʥʦʚʥʦʝ ʩʚʦʡʩʪʚʦ ʜʨʦʙʠ, ʟʘʪʝʤ ʫʯʘʪʩʷ ʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ, ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʨʝʰʘʪʴ ʣʠʥʝʡʥʳʝ ʫʨʘʚ-

ʥʝʥʠʷ ʠ ʩʚʦʜʠʤʳʝ ʢ ʥʠʤ (ʪʦ ʝʩʪʴ ʫʨʘʚʥʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʚʠʜʘ). 

ʂʦʛʜʘ ʠʟʫʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʥʦʩʠʪ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʜʣʷ ʦʪʨʘ-

ʙʦʪʢʠ ʠ ʦʩʦʟʥʘʥʠʷ ʢʘʞʜʦʛʦ ʰʘʛʘ ʘʣʛʦʨʠʪʤʘ ʚ ʫʯʝʙʥʠʢʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 

ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡ. ʂʘʞʜʦʝ ʩʣʝʜʫʶʱʝʝ ʟʘʜʘʥʠʝ ʚ ʩʠʩʪʝʤʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʨʝ-

ʟʫʣʴʪʘʪ ʧʨʝʜʳʜʫɦ ʝʛʦ, ʧʨʠʤʝʥʷʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʫʤʝʥʠʝ, ʥʦʚʦʝ ʟʥʘʥʠʝ. ʊʘʢ 

ʧʦʩʪʝʧʝʥʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʚʝʩʴ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʷ.  

ʈʝʰʠʤ ʫʨʘʚʥʝʥʠʝ 
5

8

3

x

5

4x3

3

3x2
 

1. ʉʥʘʯʘʣʘ çʠʟʙʘʚʠʤʩʷè ʦʪ ʜʨʦʙʝʡ. ɼʣʷ ʵʪʦʛʦ ʫʤʥʦʞʠʤ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝ-

ʥʠʷ ʥʘ ʥʘʠʤʝʥʴʰʝʝ ʦʙʱʝʝ ʢʨʘʪʥʦʝ ʟʥʘʤʝʥʘʪʝʣʝʡ ʜʨʦʙʝʡ, ʅʆʂ (3;5)=15, ʠ ʫʧʨʦ-

ʩʪʠʤ ʧʦʣʫʯʠʚʰʝʝʩʷ ʫʨʘʚʥʝʥʠʝ. 

15
5

8

3

x
15

5

4x3

3

3x2
 

15
5

8
15

3

x
15

5

4x3
15

3

3x2
 

24x534x353x2  

2. ʈʘʩʢʨʦʝʤ ʩʢʦʙʢʠ: 24x512x915x10 . 
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3. ʉʦʙʝʨʝʤ ʚ ʦʜʥʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ ʩʣʘʛʘʝʤʳʝ, ʩʦʜʝʨʞʘʱʠʝ ʥʝʠʟʚʝʩʪʥʦʝ, 

ʘ ʚ ʜʨʫʛʦʡ ï ʯʠʩʣʘ ʠ ʫʧʨʦʩʪʠʤ ʫʨʘʚʥʝʥʠʝ: 121524x5x9x10  

3x4  

4. ʈʘʟʜʝʣʠʤ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʥʝʠʟʚʝʩʪʥʦʤ; 

4

3
x  ʠʣʠ 

4

3
x . ʇʦʣʫʯʠʣʠ ʦʪʚʝʪ, ʥʘʰʣʠ ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ 

4

3
x . 

ʆʩʚʦʠʚʰʠʤ ʘʣʛʦʨʠʪʤ ʫʯʘʱʠʤʩʷ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʥʘʡʪʠ ʜʨʫʛʦʡ ʩʧʦʩʦʙ 

ʨʝʰʝʥʠʷ (ʩʦʩʪʘʚʠʪʴ ʜʨʫʛʦʡ ʘʣʛʦʨʠʪʤ), ʦʩʥʦʚʘʥʥʳʡ, ʥʘʧʨʠʤʝʨ, ʥʘ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʠ ʜʨʦʙʠ ʩʫʤʤʦʡ (ʨʘʟʥʦʩʪʴʶ) ʧʨʦʩʪʳʭ ʜʨʦʙʝʡ: 

5

8

3

x

5

4

5

x3

3

3

3

x2
;    

5

8

3

x

5

4

5

x3
1

3

x2
;     1

5

4

5

8

5

x3

3

x

3

x2
; 

5

1

5

x3

3

x
;     3

5

x45

3

x15
;     3x9x5 ;     3x4 ;     

4

3
x ; ï ʠʣʠ 

ʥʘ ʩʚʦʡʩʪʚʝ ʧʨʦʧʦʨʮʠʠ: 
5

8

5

4x3

3

x

3

3x2
; 

5

4x3

3

x3x2
;    

5

4x3

3

3x
;     4x333x5 ;     1512x9x5 ;     3x4 ;    

4

3
x . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʚʘʝʪʩʷ ʦʧʝʨʘʮʠʦʥʘʣʴʥʦ-ʤʳʩʣʠʪʝʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ 

ʇʨʠʥʮʠʧ ʫʢʨʫʧʥʝʥʠʷ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʚʤʝʩʪʥʦʝ 

ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʦʧʝʨʘʮʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʙʫʯʝʥʠʝ ʨʝ-

ʰʝʥʠʶ ʪʝʢʩʪʦʚʳʭ ʟʘʜʘʯ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʝ ʚʳʜʝʣʷʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʡ 

ʵʣʝʤʝʥʪ ʩʦʜʝʨʞʘʥʠʷ, ʥʦ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʪʝʤʳ çʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡè. 

ʉʠʩʪʝʤʘ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʧʦ ʦʚʣʘʜʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʤʝʥʠʷʤʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʪʝʢʩʪʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ [5]: 

1. ʉʦʩʪʘʚʴʪʝ ʫʨʘʚʥʝʥʠʝ ʠ ʨʝʰʠʪʝ ʝʛʦ, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ: 

ʘ) ʟʥʘʯʝʥʠʷ ʚʳʨʘʞʝʥʠʡ 
6

7a
 ʠ 

9

a35
 ʨʘʚʥʳ; 

ʙ) ʟʥʘʯʝʥʠʷ ʚʳʨʘʞʝʥʠʡ  5b + 13 ʠ (ï3b ï5) ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ 

ʯʠʩʣʘʤʠ; 
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ʚ) ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ  
2

1
c

4

3
 ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ ʚʳʨʘʞʝʥʠʷ  c

6

1

8

5
 ʥʘ 3; 

ʛ) ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ 3,2d ï16,2 ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʷ d ʚ 2 ʨʘʟʘ. 

2. ʊʝʧʣʦʭʦʜ ʰʝʣ 4 ʯ ʧʨʦʪʠʚ ʪʝʯʝʥʠʷ ʠ 1,5 ʯ ʧʦ ʪʝʯʝʥʠʶ, ʧʨʠʯʝʤ ʧʫʪʴ ʧʨʦ-

ʪʠʚ ʪʝʯʝʥʠʷ ʦʢʘʟʘʣʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʧʫʪʴ ʧʦ ʪʝʯʝʥʠʶ ʥʘ 57 ʢʤ. ʅʘʡʜʠʪʝ ʩʦʙʩʪʚʝʥ-

ʥʫʶ ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʭʦʜʘ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ 3 ʢʤ/ʯ. 

ʇʨʠʥʮʠʧ ʦʧʝʨʝʞʘʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʦʩʥʦʚʳ ʜʝʡʩʪʚʠʷ 

(ʆʆɼ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʦʙʫʯʘʶʱʝʛʦʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʮʝʣʠ, ʧʣʘʥʝ 

ʠ ʩʨʝʜʩʪʚʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʜʝʡʩʪʚʠʷ. ʇʦʣʥʘʷ ʆʆɼ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʩ-

ʪʝʤʘʪʠʯʝʩʢʠ ʙʝʟʦʰʠʙʦʯʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʠʷ ʚ ʥʝʢʦʪʦʨʦʤ ʜʠʘʧʘʟʦʥʝ ʩʠʪʫʘ-

ʮʠʡ. ʆʆɼ ʩʦʩʪʘʚʣʷʝʪʩʷ ʫʯʝʥʠʢʘʤʠ ʩʦʚʤʝʩʪʥʦ ʩ ʫʯʠʪʝʣʝʤ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʩʠʩ-

ʪʝʤʳ ʟʘʜʘʥʠʡ. ʆʪʜʝʣʴʥʳʝ ʵʪʘʧʳ ʆʆɼ ʚʢʣʶʯʘʶʪʩʷ ʚ ʦʧʝʨʝʞʘʶʱʫʶ ʩʠʩʪʝʤʫ ʫʧ-

ʨʘʞʥʝʥʠʡ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʛʦʪʦʚʠʪʴ ʙʘʟʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʥʘ ʝʛʦ ʫʩʚʦʝʥʠʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʝʡʩʪʚʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ 
5

8

3

x

5

4x3

3

3x2
, ʷʚʣʷʶʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʆʆɼ, ʘ ʪʨʠ 

ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʘ ʝʛʦ ʨʝʰʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʯʘʱʠʤʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦ-

ʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚ ʚʳʙʦʨʝ ʩʨʝʜʩʪʚ ʨʝʰʝʥʠʷ (2 ʵʪʘʧ). 

ʊʘʙʣʠʮʘ 1.  

ʆʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʦʩʥʦʚʘ ʜʝʡʩʪʚʠʡ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʚʠʜʘ 

d

nxm

c

bxa

d

nxm

c

bxa 22221111  

ʎʝʣʴ: ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ 
5

8

3

x

5

4x3

3

3x2
. 

ʇʣʘʥ 

1. çʀʟʙʘʚʠʪʴʩʷè ʦʪ ʜʨʦʙʝʡ (ʮʝʣʴ ï ʧʨʠʚʝʩʪʠ ʢ ʙʦʣʝʝ ʧʨʦʩʪʦʤʫ ʚʠʜʫ) 

2. ʅʘʡʪʠ ʅʆʂ(3;5) ʠ ʫʤʥʦ-

ʞʠʪʴ ʫʨʘʚʥʝʥʠʝ ʥʘ ʅʆʂ(3;5) 

2. ʈʘʟʣʦʞʠʪʴ ʥʘ çʧʨʦʩʪʳʝè 

ʜʨʦʙʠ 

2. ʇʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʧʨʦ-

ʧʦʨʮʠʠ 

3. çʈʘʟʜʝʣʠʤè ʩʣʘʛʘʝʤʳʝ: ʚ ʦʜʥʫ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ ï ʩʣʘʛʘʝʤʳʝ, ʩʦʜʝʨʞʘʱʠʝ ʥʝʠʟʚʝʩʪʥʦʝ, ʘ ʚ 

ʜʨʫʛʫʶ ï ʯʠʩʣʘ. 

4. ʈʘʟʜʝʣʠʤ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʥʝʠʟʚʝʩʪʥʦʤ 

ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʧʦʟʠʪʠʚʥʦʡ ʧʝʜʘʛʦʛʠ-

ʢʠ. ʉʦʟʜʘʚʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʘʪʤʦʩʬʝʨʫ ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʫʯʠ-

ʪʝʣʷ ʬʦʨʤʠʨʫʶʪ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʢʨʠʪʠʯʥʦʩʪʴ, ʟʜʨʘʚʳʡ ʩʤʳʩʣ ʠ ʨʘʮʠʦʥʘʣʥɹʦʩʪʴ.  
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ʂɺɽʉʊ ʂɸʂ ʄɽʊʆɼ ʉʆɿɼɸʅʀʗ ʇʆʃʆɾʀʊɽʃʔʅʆʁ ʄʆʊʀɺɸʎʀʀ  

ʂ ʆɹʋʏɽʅʀʖ ʄɸʊɽʄɸʊʀʂɽ ɺ 5 ʂʃɸʉʉɽ 
 

ɸʭʤʘʥʦʚʘ ʕʣʠʥʘ ɼʘʤʠʨʦʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ  

 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʣʠʯʥʦʩʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʚʦʝʥʠʷ ʦʩʥʦʚ-

ʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʆʆʇ ʆʆʆ), ʢ 

ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ 

ʆʆʇ ʆʆʆ, ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʠ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ, ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʨʠʝʥʪʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ [1], ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʩʦʟʜʘʪʴ ʧʦ-

ʣʦʞʠʪʝʣʥɹʫʶ ʤʦʪʠʚʘʮʠʶ ʚ ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʢʘʞʜʦʛʦ ʧʨʝʜʤʝʪʘ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ 

ʤʦʪʠʚʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴʶ ʫʯʝʥʠʢʦʚ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʫʤʝʥʠ-

ʝʤ ʩʪʘʚʠʪʴ ʚ ʨʘʤʢʘʭ ʫʨʦʢʘ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʮʝʣʠ, ʧʨʝʦʜʦʣʝʚʘʪʴ ʪʨʫʜʥʦʩʪʠ ʥʘ ʧʫ-

ʪʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪ ʩʚʦʝʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʫʯʝʥʠʶ ʩʯʠʪʘʝʪʩʷ ʟʥʘʯʠʤʳʤ ʠ ʦʩ-

ʥʦʚʦʧʦʣʘʛʘʶʱʠʤ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʤʦʪʠʚʘʮʠʠ ʫʯʝʥʠʷ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʦʡ 

ʧʦʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʠʩʢʝ ʥʦʚʳʭ ʚʧʝ-

ʯʘʪʣʝʥʠʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ. ʕʪʘ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʧʨʘʚʣʷʝʪ ʫʯʘʱʠʭʩʷ 

ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ [2]. ɼʣʷ ʫʯʠʪʝʣʷ ʚʘʞʥʦ ʨʘʩʧʦʟʥʘʪʴ 

ʩʨʝʜʠ ʦʙɦ ʠʭ ʤʦʪʠʚʦʚ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʤʝʩʪʝ ʩ ʨʝʙʸʥʢʦʤ ʮʝʣʴ 

ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ. ɿʘ ʚʝʨʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʮʝʣʴʶ ʧʦʩʣʝʜʫʝʪ ʠʥʪʝʨʝʩ ʢ 

ʠʟʫʯʝʥʠʶ ʤʘʪʝʤʘʪʠʢʠ. ʆʧʦʨʘ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʚ ʨʘʙʦʪʝ ʫʯʠʪʝʣʷ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʚʚʝʜʝʥʠʷ ʚ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ ʢʚʝʩʪʦʚ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʡʪʠ ʦʪ ʦʜʥʦʦʙʨʘʟʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʠ ʤʦʥʦʪʦʥʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ [3]. 

ʂʚʝʩʪ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ çquestè ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ ʧʨʠʢʣʶʯʝʥʯʝʩʢʘʷ ʠʛʨʘ, ʢʦ-

ʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʠʩʪʦʨʠʶ ʩ ʛʣʘʚʥʳʤ ʛʝʨʦʝʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠ-

ʤʠ ʛʝʨʦʷʤʠ [4]. ɺʘʞʥʝʡʰʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʛʨʳ ʷʚʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʧʦʚʝʩʪʚʦ-

ʚʘʥʠʝ ʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʤʠʨʘ, ʘ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʠʛʨʦʚʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʶʪ ʨʝʰʝ-
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ʥʠʝ ʛʦʣʦʚʦʣʦʤʦʢ ʠ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʦʪ ʠʛʨʦʢʘ ʫʤʩʪʚʝʥʥʳʭ ʫʩʠʣʠʡ. ʇʨʝʜʤʝʪ-

ʥʳʡ ʢʚʝʩʪ ʷʚʣʷʝʪʩʷ ʥʘʙʦʨʦʤ ʟʘʜʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʧʨʝʜʤʝʪʫ, ʦʙʲʝʜʠʥʝʥ-

ʥʳʭ ʦʙʱʠʤ ʩʶʞʝʪʦʤ ʠ ʥʘʜʝʣʸʥʥʳʭ ʛʣʘʚʥʳʤʠ ʛʝʨʦʷʤʠ [5].  

ʆʪʜʝʣʴʥʳʤ ʚʠʜʦʤ ʢʚʝʩʪʘ ʚʳʩʪʫʧʘʝʪ ʚʝʙ-ʢʚʝʩʪ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʚʝʙ-ʢʚʝʩʪ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʪʨʘʥʠʮʝ ʩʘʡʪʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʩ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʶʪ ʫʯʘʱʠʝʩʷ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʜʘʯ. ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʪʘʢʠʝ ʚʝʙ-ʢʚʝʩʪʳ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʀʥʪʝʨʥʝʪ ʚ ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʠ ʜʨʫʛʠʭ 

ʧʨʝʜʤʝʪʦʚ [4]. ʄʝʨʦʧʨʠʷʪʠʝ ʤʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ ʦʪʜʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʠʣʠ ʪʝʤʫ 

ʫʨʦʢʘ, ʫʯʝʙʥʳʡ ʧʨʝʜʤʝʪ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʤʝʪʦʚ, ʪ.ʝ. ʤʦʞʝʪ ʙʳʪʴ ʤʝʞʧʨʝʜʤʝʪ-

ʥʳʤ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʚʝʙ-ʢʚʝʩʪʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʦ, ʯʪʦ ʦʪʜʝʣʴ-

ʥʘ̫ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʚ ʛʨʫʧʧʝ ʥʝʜʦʩʪʫʧʥʘ ʚ 

ʨʘʤʢʘʭ ʫʯʝʙʥʠʢʘ, ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʜʦʙʳʚʘʪʴ ʝʸ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. 

ɹʣʘʛʦʜʘʨʷ ʟʘʜʫʤʢʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʚʝʩʪʘ ʦʪ ʣʠʮʘ ʛʝʨʦʷ, ʫʯʝʥʠʢʠ ʚʦʩʧʦʣ-

ʥʷʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʦʚʳʭ ʚʧʝʯʘʪʣʝʥʠʷʭ, ʨʝʘʣʠʟʫʶʪ ʩʚʦʠ ʩʦʮʠʘʣʴʥʳʝ ʤʦʪʠʚʳ 

ʙʦʣʝʝ ʰʠʨʦʢʦ. ʂʨʦʤʝ ʵʪʦʛʦ ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʧʣʘʥʠʨʦʚʘʪʴ ʧʫʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʢʚʝ-

ʩʪʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʚʳʢʠ ʮʝʣʝʧʦʣʘʛʘʥʠʷ. ʉʶʞʝʪ ʢʚʝʩʪʘ ʧʦʟʚʦ-

ʣʷʝʪ ʥʘʡʪʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʫ, ʠʟʫʯʝʥʥʦʤʫ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘ-

ʪʠʢʠ ʨʘʥʝʝ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʚ ʩʶʞʝʪʝ ʤʦʞʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʠʩʪʦʨʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʚʝʩʪʘ ʫʯʝ-

ʥʠʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʦʨʤʫʣʠʨʫʶʪ ʮʝʣʴ ʠ ʚʳʙʠʨʘʶʪ ʧʫʪʴ ʝʛʦ ʧʨʦʭʦʞʜʝʥʠʷ, 

ʯʪʦ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʭ ʥʘ ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ. ʀʤʝʥʥʦ ʧʦʪɻʦʤʫ ʧʦʜʦʙ-

ʥʘʷ ʠʛʨʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʢʚʝʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʙʫʜʫʱʫʶ ʘʫʜʠ-

ʪʦʨʠʶ. ʄʣʘʜʰʠʝ ʧʦʜʨʦʩʪʢʠ ʥʝʦʜʥʦʨʦʜʥʳ ʚ ʤʦʪʠʚʘʮʠʠ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘ ʫʨʦʢʘʭ. ʆʥʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʥʝʰʥʝʡ ʤʦʪʠʚʘʮʠʠ ʠ 

ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʚʥʫʪʨʝʥʥʝʡ. ʀʭ ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʠ ʫʯʝʙʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʤʦʪʠʚʳ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʥʝʦʙʭʦʜʠʤʦʤ ʫʨʦʚʥʝ. ʉʨʝʜʠ ʤʦ-

ʪʠʚʦʚ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʝʦʙʣʘʜʘʥʠʝ ʰʠʨʦʢʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ (ʜʦʣʛ, ʦʪʚʝʪʩʪ-

ʚʝʥʥʦʩʪʴ, ʧʦʥʠʤʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʫʯʝʥʠʷ; ʩʪʨʝʤʣʝʥʠʝ ʣʠʯʥʦʩʪʠ ʯʝ-

ʨʝʟ ʫʯʝʥʠʝ ʫʪʚʝʨʜʠʪʴʩʷ ʚ ʦʙʱʝʩʪʚʝ, ʫʪʚʝʨʜʠʪʴ ʩʚʦʡ ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ) ʠ ʫʟʢʠʭ 
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ʩʦʮʠʘʣʴʥʳʭ (ʩʪʨʝʤʣʝʥʠʝ ʟʘʥʷʪʴ ʦʧʨʝʜʝʣʸʥʥʫʶ ʜʦʣʞʥʦʩʪʴ ʚ ʙʫʜʫʱʝʤ, ʧʦʣʫʯʠʪʴ 

ʧʨʠʟʥʘʥʠʝ ʦʢʨʫʞʘʶʱʠʭ, ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʡʥʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʟʘ ʩʚʦʡ ʪʨʫʜ) [6]. 

ʅʝʨʝʜʢʦ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ ʩʨʝʜʥʝʝ ʟʚʝʥʦ ʫʯʝʙʥʘʷ ʤʦʪʠʚʘʮʠʷ ʛʘʩʥʝʪ. 

ʂʦʛʜʘ ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʚʳʙʨʘʥʘ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʝʸ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʧʣʘʥʘ ʢʚʝʩʪʘ. 

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʪʦʠʪ ʦʪʪʘʣʢʠʚʘʪʴʩʷ ʦʪ ʪʝʤʘʪʠʢʠ ʢʚʝʩʪʘ, ʬʦʨʤʳ ʝʛʦ ʧʨʦʚʝ-

ʜʝʥʠʷ (ʚ ʨʘʤʢʘʭ ʫʨʦʢʘ ʠʣʠ ʚʥʝ ʫʨʦʢʘ), ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪʠ-

ʧʘ ʫʨʦʢʘ (ʟʘʢʨʝʧʠʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʠʣʠ ʠʟʫʯʠʪʴ ʥʦʚʳʡ), ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ 

ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʝ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʟʘʜʘʥʠʡ ʜʣʷ ʢʚʝʩʪʘ, ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʟʘʨʘʥʝʝ ʚʳʙʨʘʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʩʦ-

ʩʪʘʚʣʝʥʠʝʤ ʟʘʜʘʥʠʡ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʧʦʜʛʦʪʦʚʠʪʴ ʩʮʝʥʘʨʠʡ ʢʚʝʩʪʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʶʞʝʪʘ ʢʚʝʩʪʳ ʤʦʛʫʪ ʙʳʪʴ: ʣʠʥʝʡʥʳʤʠ, ʚ ʢʦʪʦʨʳʭ ʠʛʨʘ 

ʧʦʩʪʨʦʝʥʘ ʧʦ ʮʝʧʦʯʢʝ: ʨʘʟʛʘʜʘʚ ʦʜʥʦ ʟʘʜʘʥʠʝ, ʫʯʘʩʪʥʠʢʠ ʧʦʣʫʯʘʶʪ ʩʣʝʜʫʶʱʝʝ, 

ʠ ʪʘʢ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʨʦʡʜʫʪ ʚʝʩʴ ʤʘʨʰʨʫʪ; ʰʪʫʨʤʦʚʳʤʠ, ʛʜʝ ʚʩʝ ʠʛʨʦʢʠ 

ʧʦʣʫʯʘʶʪ ʦʩʥʦʚʥʦʝ ʟʘʜʘʥʠʝ ʠ ʧʝʨʝʯʝʥʴ ʪʦʯʝʢ ʩ ʧʦʜʩʢʘʟʢʘʤʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʘʤʦ-

ʩʪʦ̫ʪʝʣʴʥʦ ʚʳʙʠʨʘʶʪ ʧʫʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ; ʢʦʣʴʮʝʚʳʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʪʦʪ ʞʝ çʣʠʥʝʡʥʳʡè ʢʚʝʩʪ, ʥʦ ʟʘʤʢʥʫʪʳʡ ʚ ʢʨʫʛ. ʂʦʤʘʥʜʳ ʩʪʘʨʪʫʶʪ ʩ ʨʘʟ-

ʥʳʭ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʣʷ ʥʠʭ ʬʠʥʠʰʥʳʤʠ [5]. 

ɺ ʭʦʜʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʥʘ ʙʘʟʝ ʄɸʆʋ çʃʠʮʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠè ʛʦʨʦʜʘ ʉʘʨʘʪʦʚʘ ʙʳʣ ʩʦʟʜʘʥ ʢʚʝʩʪ ʧʦ ʤʘʪʝʤʘʪʠʢʝ 

ʜʣʷ ʫʯʘʱʠʭʩʷ 5 ʢʣʘʩʩʘ çɿʚʝʨʦʧʦʣʠʩè ʚ ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʨʘʟʜʝʣʘ çʏʠʩʣʘ ʠ ʚʳ-

ʯʠʩʣʝʥʠʷè. 

ɺ ʢʚʝʩʪʝ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʛʝʨʦʝʚ, ʜʚʦʝ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳ-

ʤʠ. ʕʪʦ ʣʠʩ ɻʠʜʝʦʥ ʠ ʢʨʦʣʴʯʠʭʘ ɼʞʫʜʠ. ɻʝʨʦʠ ʚʟʷʪʳ ʠʟ ʦʜʥʦʠʤʸʥʥʦʛʦ ʤʫʣʴʪ-

ʬʠʣʴʤʘ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʯʝʨʪ ʭʘʨʘʢʪʝʨʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤʠ ʫʯʝʥʠʢʠ ʨʘʟʙʠ-

ʚʘʶʪʩʷ ʥʘ ʜʚʝ ʢʦʤʘʥʜʳ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʤʘʨʰʨʫʪʥʦʛʦ ʣʠʩʪʘ ʢʘʞʜʦʡ 

ʢʦʤʘʥʜʳ. ʋʯʝʥʠʢʠ ʩʘʤʠ ʚʳʙʠʨʘʶʪ, ʢ ʢʘʢʦʡ ʣʦʢʘʮʠʠ (ʨʘʡʦʥʳ ʚʳʤʳʰʣʝʥʥʦʛʦ 

ʛʦʨʦʜʘ) ʥʘʧʨʘʚʠʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʧʦʵʪʦʤʫ ʧʦʣʷ ʣʦʢʘʮʠʡ ʥʘ 

ʩʪʘʨʪʝ ʧʫʩʪʳ ʠ ʜʘʣʝʝ ʟʘʧʦʣʥʷʶʪʩʷ ʢʦʤʘʥʜʘʤʠ (ʨʠʩʫʥʦʢ 1). 



 15 

 
ʈʠʩʫʥʦʢ 1. 

ʉʶʞʝʪ ʷʚʣʷʝʪʩʷ ʰʪʫʨʤʦʚʳʤ, ʪʦ ʝʩʪʴ ʧʝʨʝʜ ʫʯʝʥʠʢʘʤʠ ʩʪʘʚʠʪʩʷ ʧʨʦʙʣʝʤʘ, 

ʢʦʪʦʨʫʶ ʠʤ ʧʨʝʜʩʪʦʠʪ ʨʝʰʠʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʚʝʩʪʘ. ʇʦ ʭʦʜʫ ʧʨʦʭʦʞʜʝʥʠʷ 

ʢʚʝʩʪʘ ʟʘʜʘʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʣʠʩʪʘʭ ʠ ʚ ʧʦʣʝ çʆʪʚʝʪè  ʧʦʤʝʱʘʝʪ-

ʩʷ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ  ʩʣʝʜʫʶʱʠʭ ʣʦʢʘʮʠ-

ʷʭ. ɺ ʢʚʝʩʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 4 ʣʦʢʘʮʠʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 3 ʟʘʜʘʥʠʷ. 

ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨʳ ʜʚʫʭ ʟʘʜʘʥʠʡ ʠʟ ʨʘʟʥʳʭ ʣʦʢʘʮʠʡ: 

1. ʇʦ ʢʘʤʝʨʘʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ: (1) ɹʦʙʸʨ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦ ʚʳʭʦʜʠʣ ʠʟ ʘʚʪʦʙʫʩʘ; (2) ʦʥ ʧʨʦʰʸʣ ʚ ʢʘʢʦʝ-ʪʦ ʟʜʘʥʠʝ. ʂʘʢ ʥʘʡʪʠ 

ʘʜʨʝʩ ʟʜʘʥʠʷ, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ɹʦʙʸʨ ʟʘʰʝʣ ʚ ʜʦʤ ʩ ʥʦʤʝʨʦʤ 24 (ʩʦʩʝʜʥʠʝ ʜʦ-

ʤʘ ʧʦʯʝʤʫ-ʪʦ ʠʤʝʶʪ ʥʦʤʝʨʘ 24 ʠ 26, ʭʦʪʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʦʤʝʨʘ 22, 24, 26) ʠ 

ʚʩʝ ʥʦʤʝʨʘ ʧʝʨʝʧʫʪʘʥʳ. ɺ ʢʘʢʦʡ ʜʦʤ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʟʘʰʝʣ ɹʦʙʸʨ? 

2. ɻʨʝʙʥʠʩʪʳʡ ʢʨʦʢʦʜʠʣ ʠʤʝʝʪ ʜʣʠʥʫ 7 ʤʝʪʨʦʚ, ʵʪʦ ʥʘ 1 ʤʝʪʨ ʙʦʣʴʰʝ, ʯʝʤ 

ʖʞʥʳʡ ʤʦʨʩʢʦʡ ʩʣʦʥ, ʘ ʩʠʥʠʡ ʢʠʪ ʚ 5 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʖʞʥʳʡ ʤʦʨʩʢʦʡ ʩʣʦʥ. 

ʂʘʢʦʚʘ ʜʣʠʥʘ ʩʠʥʝʛʦ ʢʠʪʘ? ʉʤʦʞʝʪ ʣʠ ʚʩʷ ʢʦʤʘʥʜʘ ʫʤʝʩʪʠʪʴʩʷ ʥʘ ʢʠʪʝ ʜʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʧʨʦʜʦʣʞʠʪʴ ʧʫʪʝʰʝʩʪʚʠʝ, ʝʩʣʠ ʢʘʞʜʳʡ ʯʣʝʥ ʢʦʤʘʥʜʳ ʟʘʡʤʸʪ 1 ʤʝʪʨ 

ʜʣʠʥʳ ʢʠʪʘ? 

ɺ ʢʚʝʩʪʝ ʫʯʘʩʪʚʦʚʘʣʠ 24 ʧʷʪʠʢʣʘʩʩʥʠʢʘ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʚʝʩʪʘ ʙʳʣ ʧʨʦʚʝʜʸʥ ʦʧʨʦʩ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʦʧʨʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʫʯʝʥʠʢʦʚ (ʧʦʯʪʠ 92%) ʦʪʤʝʪʠʣʠ, ʯʪʦ ʪʘʢʦʡ ʫʨʦʢ ʤʘʪʝʤʘʪʠʢʠ 

ʧʦʥʨʘʚʠʣʩʷ ʠʤ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʦʙʳʯʥʦʛʦ, ʦʩʦʙʦ ʷʨʢʦ ʦʧʠʩʳʚʘʣʠ ʣʠʯʥʳʡ ʚʢʣʘʜ ʚ 

ʧʦʙʝʜʫ ʢʦʤʘʥʜʳ. ʆʜʠʥ ʫʯʝʥʠʢ ʦʩʪʘʣʩʷ ʥʝʜʦʚʦʣʝʥ ʨʝʟʫʣʴʪʘʪʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʝʛʦ 

ʢʦʤʘʥʜʘ ʟʘʪʨʘʪʠʣʘ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ. ʆʜʥʘʢʦ 

ʦʥ ʦʪʤʝʪʠʣ, ʯʪʦ ʚʩʸ ʞʝ ʧʦ ʠʪʦʛʘʤ ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʦʣʫʯʠʣ ʟʚʝʟʜʫ (ʚ ʢʣʘʩʩʝ ʦʜʥʘ 

ʟʚʝʟʜʘ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ ʪʨʝʪʴʝʡ ʯʘʩʪʠ çʧʷʪʸʨʢʠè). ɽʱʸ ʦʜʠʥ ʫʯʝʥʠʢ (ʯʣʝʥ ʜʨʫ-

ʛʦʡ ʢʦʤʘʥʜʳ) ʚ ʩʝʨʝʜʠʥʝ ʢʚʝʩʪʘ ʧʦʪʝʨʷʣ ʠʥʪʝʨʝʩ ʢ ʥʝʤʫ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ 

ʚʠʥʦʡ ʵʪʦʤʫ ʧʦʩʣʫʞʠʣʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ ʢʘʞʜʦʡ ʢʦʤʘʥʜʳ. ʕʪʦʤʫ ʧʷ-

ʪʠʢʣʘʩʩʥʠʢʫ ʙʣrʦ ʪʨʫʜʥʦ ʨʘʙʦʪʘʪʴ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʛʨʫʧʧʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʟʘʧʦʣʥʷʪʴ ʢʘʞʜʫʶ ʢʦʤʘʥʜʫ ʥʝ ʙʦʣʝʝ ʯʝʤ 6-8 ʫʯʝʥʠʢʘʤʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ (ʫʪʚʝʨʞʜʝʥ ʧʨʠʢʘʟʦʤ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʦʪ 17 ʜʝʢʘʙʨʷ 2010 ʛ. ˉ 1897). 

2. ɹʨʘʪʘʰʦʚʘ ʄ.ɺ. ʇʨʝʜʤʝʪʥʳʡ ʢʚʝʩʪ ʢʘʢ ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ ʫ 

ʤʣʘʜʰʠʭ ʧʦʜʨʦʩʪʢʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] :  ʇʨʝʟʝʥʪʘʮʠʷ Microsoft Power Point. ɿʘʛʣ. ʩ 

ʢɻʨʘʥʘ. 

3. Adams, Ernest. Fundamentals of Game Design. ï 2nd edition. ï Berkeley, CA: New Rid-

ers, 2010. ʉ. 547. 

4. ʊʝʧʣʦʫʭʦʚʘ ʃ.ɸ. ɼʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʠ. ʇʦʥʷʪʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʢ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].   ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://festival.1september.ru/ 

articles/419748/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.04.17 ʛ.). 

5. ʆʩʷʢ ʉ.ɸ., ʉʫʣʪʘʥʙʝʢʦʚʘ ʉ.ʉ., ɿʘʭʘʨʦʚʘ ʊ.ɺ., ʗʢʦʚʣʝʚʘ ɽ.ʅ., ʃʦʙʘʥʦʚʘ ʆ.ɹ., ʇʣʝʭʘ-

ʥʦʚʘ ɽ.ʄ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʚʝʩʪ ï ʩʦʚʨʝʤʝʥʥʘʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 2015. ˉ 1-2. 

6. ɻʦʨʜʘʰʥʠʢʦʚ ɺ. ɸ., ʆʩʠʥ ɸ. ʗ. ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʟʜʦʨʦʚʴʝ ʩʪʫʜʝʥʪʦʚ. ʄ. : ɸʢʘʜʝʤʠʷ 

ɽʩʪʝʩʪʚʦʟʥʘʥʠʷ, 2009. 219 ʩ..  
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʄɽʊʆɼɸ ʄɸʊɽʄɸʊʀʏɽʉʂʆɻʆ 

ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʇʈʀ ʈɽɸʃʀɿɸʎʀʀ ʇʈʀʂʃɸɼʅʆʁ 

ʅɸʇʈɸɺʃɽʅʅʆʉʊʀ ʆɹʋʏɽʅʀʗ ʄɸʊɽʄɸʊʀʂɽ ɺ 8-9 ʂʃɸʉʉɸʍ 

 

ɸʶʧʦʚʘ ɸʜʵʣʴ ʈʠʥʘʪʦʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ  

 

ɺ ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ çʠʟʫʯʝʥʠʝ ʠ ʧʨʝʧʦʜʘʚʘʥʠʝ ʤʘʪʝʤʘʪʠʢʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦ-

ʥʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʦʪʦʚʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʤʘʪʝʤʘʪʠʢʠ ʚ ʜʨʫʛʠʭ 

ʦʙʣʘʩʪʷʭ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʤʝʶʪ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʩʫʱʝʩʪʚʝʥ-

ʥʦ ʚʣʠʷʶʪ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʛʦʪʦʚʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʢ ʦʙʫʯʝ-

ʥʠʶ, ʘ ʪʘʢʞʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʧʨʝʧʦʜʘʚʘʥʠʝ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚè [1, ʩ. 4]. 

ʇʨʠʢʣʘʜʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ H.A. ʊʝʨʝʰʠʥ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ çʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʚʫʭ ʚʘʞʥʝʡʰʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, ʥʦ ʚʧʦʣʥʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʥʘ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ: ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ 

ʠ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡè [2, ʩ. 3]. ʄʠʨʦʚʦʟʟʨʝʥʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʨʝʘʣʠʟʫʝʪ-

ʩʷ: (1) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʢʠ; (2) ʚ ʜʨʫʛʠʭ ʰʢʦʣʴʥʳʭ ʧʨʝʜʤʝʪʘʭ, ʧʦ-

ʟʚʦʣʷʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʫʯʘʱʠʭʩʷ ʫʩʪʦʡʯʠʚʦʝ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ï 

ʫʥʠʚʝʨʩʘʣʥɹʳʡ ʷʟʳʢ ʚʩʝʭ ʥʘʫʢ.  ʇʨʠʢʣʘʜʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʤʘʪʝʤʘʪʠʢʠ ʘʚʪʦʨ 

[2] ʧʦʥʠʤʘʝʪ ʢʘʢ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʩʚʷʟʴ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʩ 

ʧʨʘʢʪʠʢʦʡ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʫʯʘʱʠʭʩʷ ʫʤʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʨʝʰʝʥʠʷ ʩʨʝʜʩʪʚʘʤʠ ʤʘʪʝʤʘʪʠʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

ʇʨʠʢʣʘʜʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʘʚʪʦʨʘʤʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ, ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʚ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʥɹʦʩʪʠ [3].  

ɺ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʩʣʦʞʠʣʦʩʴ ʯʝʪʢʦʛʦ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʧʦʥʷʪʠʶ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʠ. 

ʖ.ʄ. ʂʦʣʷʛʠʥ ʠ ɺ.ɸ. ʆʛʘʥʝʩʷʥ ʧʦʜʯʝʨʢʠʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʠʢʣʘʜʥʦʡ 

ʟʘʜʘʯʠ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʪʦʤ, ʯʪʦ çʚ ʭʦʜʝ ʝʝ ʨʝʰʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʝʭʦʜʠʪʴ 
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ʦʪ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʢ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ, ʠʣʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʩʪʨʦʠʪʴ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴè [4, ʩ. 57]. 

ʇʦʜ ʟʘʜʘʯʝʡ ʩ ʧʨʠʢʣʘʜʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ (ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʝʡ) 

H.A. ʊʝʨʝʰʠʥ [2, ʩ. 7], ʄ.ɺ. ɽʛʫʧʦʚʘ ʧʦʥʠʤʘʶʪ ʟʘʜʘʯʫ, ʧʦʩʪʘʚʣʝʥʥʫʶ ʚʥʝ ʤʘ-

ʪʝʤʘʪʠʢʠ ʠ ʨʝʰʘʝʤʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʊʘʢ ʢʘʢ ʚ ʦʩʥʦʚʝ ʠʭ ʨʝʰʝ-

ʥʠʷ ʣʝʞʠʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʢʣʘʜʥʦʡ ʥʘ-

ʧʨʘʚʣʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʫʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʵʣʝʤʝʥʪʘʤ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʤʠ, ʩ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʫʯʝʙʥʳʝ ʜʝʡ-

ʩʪʚʠʷ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. 

ʇʨʦʮʝʩʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʵʪʘʧʦʚ [2]: 

1) ʬʦʨʤʘʣʠʟʘʮʠʷ, ʧʝʨʝʚʦʜ ʧʨʝʜʣʦʞʝʥʥʦʡ ʟʘʜʘʯʠ ʩ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʥʘ 

ʷʟʳʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ, ʪ.ʝ. ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʘʜʘʯʠ; 

2) ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚʥʫʪʨʠ ʤʦʜʝʣʠ; 

3) ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʪ.ʝ. ʧʝʨʝʚʦʜ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝ-

ʟʫʣʴʪʘʪʘ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ) ʥʘ ʷʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ 

ʠʩʭʦʜʥʘʷ ʟʘʜʘʯʘ. 

ɺ ʰʢʦʣʝ ʚ ʦʩʥʦʚʥʦʤ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʩʦ ʚʪʦʨʳʤ ʵʪʘʧʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʵʪʘʧʳ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʘʩʢʨʳʚʘʶʪʩʷ ʥʝʜʦʩ-

ʪʘʪʦʯʥʦ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚʩʝ ʜʘʥʥʳʝ ʚ ʩʶʞʝʪʥʳʭ ʠ ʦʩʦʙʝʥʥʦ ʚ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʫʞʝ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʷʟʳʢ, ʧʦʵʪʦʤʫ ʚ ʬʦʨ-

ʤʘʣʠʟʘʮʠʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʟʘʪʨʘʛʠʚʘʝʪʩʷ ʣʠʰʴ ʢʦʩʚʝʥʥʦ. 

ɽ.ɺ. ʈʘʟʫʤʦʚʩʢʘʷ ʟʘʤʝʯʘʝʪ, ʯʪʦ ʧʨʠ ʩʜʘʯʝ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ, ʧʨʦʚʝʨʷʶʱʝʛʦ ʫʤʝʥʠʝ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʸʪʳ ʧʦ ʬʦʨʤʫʣʘʤ, 

ʦʢʘʟʘʣʦʩʴ ʩʣʘʙʳʤ. ʇʨʠ ʵʪʦʤ ʦʰʠʙʢʘ ʙʳʣʘ çʩʚʷʟʘʥʘ ʥʝ ʩ ʵʣʝʤʝʥʪʦʤ ʩʦʜʝʨʞʘʥʠʷ, 

ʘ ʩ ʦʪʙʦʨʦʤ ʥʫʞʥʦʛʦ ʢʦʨʥʷ ʠʟ ʜʚʫʭ ʢʦʨʥʝʡ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. ɺ ʦʪʚʝʪʝ 

ʧʨʠʚʦʜʠʣʩʷ ʙʦʣʴʰʠʡ ʢʦʨʝʥʴ, ʦʰʠʙʦʯʥʦ ʦʪʥʝʩʝʥʥʳʡ ʢ ʥʘʠʙʦʣʴʰʝʤʫ ʚʨʝʤʝʥʠ, 

ʭʦʪʷ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʟʘʜʘʯʠ ʧʨʝʜʧʦʣʘʛʘʣʘ ʥʘʣʠʯʠʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʢʦʨʥʷ ï 

ʥʘʠʤʝʥʴʰʝʛʦè [5, c. 18]. ɺʩʸ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʵʪʘʧʫ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯʠ ʫʜʝʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ. ʊʘʢʘʷ çʦʜʥʦʙʦ-
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ʢʦʩʪʴè ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ  ʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ.  

ɸʢʘʜʝʤʠʢ ɸ.ʅ. ʊʠʭʦʥʦʚ  ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ çʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʘʚʠʣʴ-

ʥʦ ʚʳʙʨʘʪʴ ʤʦʜʝʣʴ ï ʟʥʘʯʠʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʙʦʣʝʝ ʯʝʤ ʥʘʧʦʣʦʚʠʥʫ. ʊʨʫʜ-

ʥʦʩʪʴ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʪʨʝʙʫʝʪ ʩʦʝʜʠʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ. ʇʨʠ ʨʝʰʝʥʠʠ ʰʢʦʣʴʥʳʭ ʟʘʜʘʯ ʧʦ ʬʠʟʠʢʝ ʚʳ ʚʳʩʪʫʧʘʝʪʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ ʬʠʟʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠè [6, ʩ. 13]. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ çʦʜʥʦʙʦʢʦʩʪʠè ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʘ ʪʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ ʵʣʝʤʝʥʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʟʘʪʨʦʥʫʪʳ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʚʩʝ ʪʨʠ ʵʪʘʧʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʛʦ ʦʙʫʯʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʟʘʜʘʯʠ-ʧʨʦʙʣʝʤʳ ï ʵʪʦ ʯʘʱʝ ʚʩʝʛʦ ʩʶʞʝʪʥʳʝ ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ ʧʨʘʢ-

ʪʠʢʝ, ʥʦ ʥʝ ʩʦʜʝʨʞʘʱʠʝ çʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭè [2, ʩ. 6].  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʘʢʦʡ ʟʘʜʘʯʠ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ: çʅʘʡʜʠʪʝ, ʧʨʠ 

ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʘʩʭʦʜ ʞʝʩʪʠ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʥʩʝʨʚʥʳʭ ʙʘʥʦʢ ʮʠʣʠʥʜʨʠʯʝ-

ʩʢʦʡ ʬʦʨʤʳ ʟʘʜʘʥʥʦʡ ʝʤʢʦʩʪʠ ʙʫʜʝʪ ʥʘʠʤʝʥʴʰʠʤè [7]. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʘʢʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ çʥʘʡʪʠè ʥʝʜʦʩʪʘʶʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʰʢʦʣʴʥʳʝ ʫʯʝʙʥʠʢʠ ʧʦʯʪʠ ʥʝ ʩʦʜʝʨʞʘʪ ʪʘʢʠʭ ʟʘʜʘʯ-

ʧʨʦʙʣʝʤ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʠʭ ʨʝʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʪʨʘʪʠʪʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʯʝʤ 

ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʰʢʦʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ. 

ʈʝʰʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʪʨʝʙʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʀʟ-ʟʘ ʵʪʦʛʦ ʥʘ ʫʨʦʢʝ ʥʝ ʫʜʘʝʪʩʷ ʫʜʝʣʷʪʴ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʘ ʨʝʰʝʥʠʝ ʩʣʦʞ-

ʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ (ʪʝʭ ʞʝ ʩʘʤʳʭ ʟʘʜʘʯ-ʧʨʦʙʣʝʤ). ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʩʨʝʜʩʪʚʦʤ ʫʩʠʣʝʥʠʷ 

ʧʨʠʢʣʘʜʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ. 

ʄʝʪʦʜ ʧʨʦʝʢʪʦʚ ʜʝʣʘʝʪ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʠʥʪʝʨʝʩ-

ʥʳʤ, ʨʘʩʢʨʳʚʘʝʪ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʘʝʤʳʭ ʚ ʰʢʦʣʝ ʟʥʘʥʠʡ ʠ ʠʭ ʧʨʠʢʣʘʜʥʫʶ ʟʥʘ-
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ʯʠʤʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʝʪʩʷ ʫʩʣʦʚʠʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ 

ʰʢʦʣɹʥʠʢʦʚ.  

ʈʘʙʦʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʠʢʣʘʜʥʳʭ ʫʤʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʧʨʠ-

ʢʣʘʜʥʳʭ ʟʘʜʘʯ ʩʪʘʥʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠʙʣʠʟʠʪʴ ʠʭ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʢ ʨʝʘʣʴʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʪ. ʝ. ʧʨʝʜʣʘʛʘʪʴ ʥʝ çʛʦʪʦʚʫʶ ʟʘʜʘʯʫè, ʘ 

ʧʨʦʙʣʝʤʥʫʶ ʩʠʪʫʘʮʠʶ (ʟʘʜʘʯʫ-ʧʨʦʙʣʝʤʫ), ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘ ʦʩʥʦʚʝ ʝʝ ʘʥʘʣʠʟʘ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʟʘʜʘʯʫ[8].  

ʋʯʘʱʠʤʩʷ 9 ʢʣʘʩʩʘ, ʠʥʪʝʨʝʩʫʶʱʠʤʩʷ ʬʠʟʠʢʦʡ (ʠ ʟʥʘʢʦʤʳʤ ʩ ʦʧʠʩʘʥʥʳ-

ʤʠ ʚ ʟʘʜʘʯʘʭ ʧʨʦʝʢʪʘ ʬʠʟʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ), ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʛʨʫʧʧʦʚʦʡ 

ʧʨʦʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʠʢʣʘʜʥʳʤʠ ʟʘʜʘʯʘʤʠ-ʧʨʦʙʣʝʤʘʤʠ. ɺʳʙʦʨ ʢʣʘʩʩʘ ʦʙʫ-

ʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʦʪ ʫʯʘʱʠʭʩʷ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ, ʧʦʪʨʝʙʫʝʪʩʷ  

ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʰʝʥʠʠ ʢʚʘʜʨʘʪʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʇʝʨʚʘʷ ʟʘʜʘʯʘ ï ʧʨʦʩʪʘʷ ʟʘʜʘʯʘ ʠʟ ʢʫʨʩʘ ʬʠʟʠʢʠ ʟʘ 9 ʢʣʘʩʩ. 

ɿʘʜʘʯʘ 1. ʊʝʣʦ ʙʨʦʰʝʥʦ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʩʦ ʩʢʦʨʦʩʪʴʶ 25 ʤ/ʩʝʢ. ʂʘʢʦʚʘ 

ʩʢʦʨʦʩʪʴ ʪʝʣʘ ʯʝʨʝʟ 4 ʩʝʢ? ʂʘʢʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʩʦʚʝʨʰʠʪ ʪʝʣʦ ʠ ʢʘʢʦʚʘ ʜʣʠʥʘ 

ʧʫʪʠ, ʧʨʦʡʜʝʥʥʦʛʦ ʪʝʣʦʤ ʟʘ ʵʪʦ ʚʨʝʤʷ? 

ʈʝʰʝʥʠʝ. ʊʘʢ ʢʘʢ ʚ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʜʘʥʳ ʚʩʝ ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ, ʪʦ ʧʝʨʚʳʡ 

ʵʪʘʧ ï ʧʝʨʝʚʦʜ ʫʩʣʦʚʠʡ ʟʘʜʘʯʠ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʷʟʳʢ ï ʧʨʦʧʫʩʢʘʝʪʩʷ. 

ʕʪʘʧ 2. ʉʢʦʨʦʩʪʴ ʪʝʣʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ t  g-v v 0 . 

ʂ ʠʩʭʦʜʫ ʯʝʪʚʝʨʪʦʡ ʩʝʢʫʥʜʳ  -1549,8 -25 v  (ʤ/ʩʝʢ.) 

ɿʥʘʢ çïè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʧʨʦʪʠʚ ʢʦʦʨʜʠʥʘʪʥʦʡ ʦʩʠ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʚʚʝʨʭ, ʪʦ ʝʩʪʴ ʚ ʢʦʥʮʝ ʯʝʪʚʝʨʪʦʡ ʩʝʢʫʥʜʳ ʪʝʣʦ ʫʞʝ ʜʚʠʛʘʣʦʩʴ 

ʚʥʠʟ, ʧʨʦʡʜʷ ʯʝʨʝʟ ʚʳʩʰʫʶ ʪʦʯʢʫ ʩʚʦʝʛʦ ʧʦʜʲʝʤʘ.   

ɺʝʣʠʯʠʥʫ ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʣʘ ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ 
2

gt
tvh

2

0 , ʦʪʢʫʜʘ 

ʤ20
2

169,8
425h . 

ʕʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʦʪ ʪʦʛʦ ʤʝʩʪʘ, ʦʪʢʫʜʘ ʪʝʣʦ ʙʳʣʦ ʙʨʦʰʝ-

ʥʦ. ʅʦ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʪʝʣʦ ʫʞʝ ʜʚʠʛʘʣʦʩʴ ʚʥʠʟ. ʇʦʵʪʦʤʫ ʜʣʠʥʘ ʧʨʦʡʜʝʥʥʦʛʦ ʪʝ-
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ʣʦʤ ʧʫʪʠ l ʨʘʚʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʝ ʧʦʜʲʝʤʘ ʧʣʶʩ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ 

ʦʥʦ ʫʩʧʝʣʦ ʦʧʫʩʪʠʪʴʩʷ ʚʥʠʟ: hh2h-hhl ʤʘʢʩʤʘʢʩʤʘʢʩ . 

ɿʥʘʯʝʥʠʝ ʤʘʢʩh   ʚʳʯʠʩʣʠʤ ʧʦ ʬʦʨʤʫʣʝ 
2g

v
h

2

0
ʤʘʢʩ . 

ʆʪʩʶʜʘ h
g

v
h 

2g

v
2l

2

0

2

0 . ʇʦʜʩʪʘʚʠʚ ʟʥʘʯʝʥʠʷ ʤ/ʩʝʢ, 25 v0 h = 20 ʤ, 

ʧʦʣʫʯʘʝʤ: ʤ 42,520
9,8

625
l . 

ʕʪʘʧ 3. ɺ ʢʦʥʮʝ ʯʝʪʚʝʨʪʦʡ ʩʝʢʫʥʜʳ ʪʝʣʦ ʫʞʝ ʜʚʠʛʘʣʦʩʴ ʚʥʠʟ, ʧʨʦʡʜʷ ʯʝ-

ʨʝʟ ʚʳʩʰʫʶ ʪʦʯʢʫ ʩʚʦʝʛʦ ʧʦʜʲʝʤʘ.  ɼʣʠʥʘ ʧʫʪʠ, ʧʨʦʡʜʝʥʥʦʛʦ ʪʝʣʦʤ ʟʘ 4 ʩ, ʨʘʚ-

ʥʘ 42,5 ʤ. 

ʆʪʚʝʪ: 42,5 ʤ. 

ɺʪʦʨʘʷ ʟʘʜʘʯʘ ʥʝ ʠʤʝʝʪ ʢʦʥʢʨʝʪʥʳʭ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ, ʚ ʥʝʡ ʜʘʥʳ ʣʠʰʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʧʦʜʚʦʜʠʪ ʫʯʝʥʠʢʦʚ ʢ 

ʛʣʘʚʥʦʡ ʟʘʜʘʯʝ ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ. 

ɿʘʜʘʯʘ 2. ɼʚʘ ʪʝʣʘ ʙʨʦʰʝʥʳ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʘʯʘʣʴʥʳ-

ʤʠ ʩʢʦʨʦʩʪʷʤʠ. ʆʜʥʦ ʠʟ ʥʠʭ ʜʦʩʪʠʛʣʦ ʚʯʝʪʚʝʨʦ ʙʦʣʴʰʝʡ ʚʳʩʦʪʳ, ʯʝʤ ʜʨʫʛʦʝ. 

ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʝʛʦ ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʨʫ-

ʛʦʛʦ ʪʝʣʘ? 

ʈʝʰʝʥʠʝ. ʕʪʘʧ 1. ʇʝʨʝʭʦʜʠʤ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝ. ʇʫʩʪʴ ʩʢʦʨʦʩʪʴ 

ʧʝʨʚʦʛʦ ʪʝʣʘ ʙʫʜʝʪ v1, ʚʨʝʤʷ ï t1, ʘ ʜʦʩʪʠʛʥʫʪʘʷ ʚʳʩʦʪʘ ï h1. ʋ ʚʪʦʨʦʛʦ ʪʝʣʘ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ v2, t2, h2. ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʤʦʞʥʦ ʚʳʨʘ-

ʟʠʪʴ ʜʦʩʪʠʛʥʫʪʫʶ ʚʳʩʦʪʫ ʢʘʞʜʦʛʦ ʠʟ ʪʝʣ: 

2

gt
tvh

2

1
111 , 

2

gt
tvh

2

2
222  (1). 

 ʋʩʣʦʚʠʝ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʜʦʣʝʪʝʣʠ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ:  

2

11 gtv , 
2

22 gtv (2). 

ɺʳʨʘʞʘʝʤ ʚʨʝʤʷ: 
g

v
t 1
1 , 

g

v
t 2

2  (3). 
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ʇʦʜʩʪʘʚʣʷʝʤ ʨʘʚʝʥʩʪʚʘ ʠʟ (3) ʚ ʨʘʚʝʥʩʪʚʘ ʠʟ (1) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ:  

2g

v
h

2

1
1 , 

2g

v
h

2

2
2  (4). 

ʕʪʘʧ 2. ʇʦ ʫʩʣʦʚʠʶ, ʦʜʥʦ ʠʟ ʪʝʣ ʜʦʩʪʠʛʣʦ ʚʳʩʦʪʳ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʙʦʣʴʰʝʡ, 

ʯʝʤ ʜʨʫʛʦʝ, ʪʦ ʝʩʪʴ h1 = 4h2.  ʇʦʜʩʪʘʚʣʷʝʤ ʵʪʦ ʟʥʘʯʝʥʠʝ ʚ ʧʝʨʚʦʝ ʨʘʚʝʥʩʪʚʦ 

ʬʦʨʤʫʣʳ (4) ʠ ʚʳʯʪʝʤ ʠʟ ʥʝʛʦ ʚʪʦʨʦʝ ʨʘʚʝʥʩʪʚʦ (4), ʫʤʥʦʞʝʥʥʦʝ ʥʘ 4, ʧʦʣʫʯʠʤ:  

2g

v
4

2g

v
2

2

2

1 ; 
2

2

2

1 v4v ; 21 v2v . 

ʕʪʘʧ 3. ʀʥʪʝʨʧʨʝʪʠʨʫʷ ʧʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʧʦ-

ʣʫʯʘʝʤ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ʟʘʜʘʯʠ: ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʦʜʥʦʛʦ ʪʝʣʘ ʚ ʜʚʘ ʨʘʟʘ 

ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʜʨʫʛʦʛʦ. 

ʆʪʚʝʪ: ʚ 2 ʨʘʟʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʜʝʚʷʪʠʢʣʘʩʩʥʠʢʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʜʘʯʘ, ʚ ʢʦ-

ʪʦʨʦʡ ʥʝ ʟʘʜʘʥʳ ʥʠʢʘʢʠʝ ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ, ʚʢʣʶʯʘʷ ʯʠʩʣʦʚʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. 

ɿʘʜʘʯʘ 3. ʊʝʣʦ ʙʨʦʰʝʥʦ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʩ ʥʝʢʦʪʦʨʦʡ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦ-

ʩʪʴʶ. ʏʝʨʝʟ ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʦʥʦ ʜʦʩʪʠʛʥʝʪ ʟʘʜʘʥʥʦʡ ʚʳʩʦʪʳ? [7] 

ʈʝʰʝʥʠʝ. ʕʪʘʧ 1. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʬʠʟʠʯʝʩʢʦʝ ʷʚ-

ʣʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʙʨʦ-

ʩʘʥʠʝ: ʯʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ, ʪʝʤ ʙʦʣʴʰʝʡ ʚʳʩʦʪʳ ʪʝʣʦ ʜʦʩʪʠʛʘʝʪ. 

ʇʝʨʝʭʦʜ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʦʤ ʞʝ ʢʣʶʯʝ, ʢʘʢ ʠ 

ʨʝʰʝʥʠʝ ʣʶʙʦʡ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʪʝʢʩʪʦʚʦʡ ʟʘʜʘʯʠ. ʆʙʦʟʥʘʯʠʚ ʯʝʨʝʟ v0 ʤ/ʩ ʥʘ-

ʯʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʙʨʦʩʘʥʠʷ ʪʝʣʘ, ʯʝʨʝʟ h ʤ ï ʚʳʩʦʪʫ, ʢʦʪʦʨʫʶ ʪʝʣʦ ʜʦʣʞʥʦ ʜʦʩ-

ʪʠʛʥʫʪʴ, ʘ ʯʝʨʝʟ t ʩ ï ʚʨʝʤʷ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʪʝʣʦ ʦʢʘʞʝʪʩʷ ʥʘ ʚʳʩʦʪʝ h, ʠ ʚʩʧʦʤ-

ʥʠʚ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʪʝʣʘ, ʙʨʦʰʝʥʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʟʘʤʝʜ-

ʣʝʥʥʳʤ, ʚʩrʦʪʫ h ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ  
2

gt
tvh

2

0  (5), ʛʜʝ g ï ʫʩʢʦʨʝʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʪʝʣʘ, ʤ/ʩ
2
. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʬʦʨʤʫʣʫ (5) ʢʘʢ ʫʨʘʚʥʝʥʠʝ, 

ʪʦ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ. 
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ʕʪʘʧ 2 ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢ 

ʨʝʰʝʥʠʶ ʫʨʘʚʥʝʥʠʷ (5) ʦʪʥʦʩʠʪʝʣʴʥʦ t. 

ʇʝʨʝʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ: gt
2 

- 2v0t + 2h = 0. ɼʠʩʢʨʠʤʠʥʘʥʪ ʫʨʘʚʥʝ-

ʥʠʷ: D = v0
2
 ï 2gh. 

ɽʩʣʠ v0
2
 ï 2gh<0, ʪ.ʝ. 0<v0<(2gh)

1/2
 (ʧʦ ʩʤʳʩʣʫ ʟʘʜʘʯʠ v0 >0), ʪʦ ʫʨʘʚʥʝʥʠʝ 

(5) ʨʝʰʝʥʠʡ ʥʝ ʠʤʝʝʪ. 

ɽʩʣʠ v0
2
 ï 2gh=0, ʪ. ʝ. v0=(2gh)

1/2
, ʪʦ ʫʨʘʚʥʝʥʠʝ (5) ʠʤʝʝʪ ʦʜʥʦ ʨʝʰʝʥʠʝ 

g

v 0 . 

ɽʩʣʠ v0
2
 ï 2gh>0, ʪ.ʝ. v0>(2gh)

1/2
, ʪʦ ʫʨʘʚʥʝʥʠʝ (5) ʠʤʝʝʪ ʜʚʘ ʨʘʟʣʠʯʥʳʭ 

ʢʦʨʥʷ: 
g

gh2vv
2

00 ,
g

gh2vv
2

00 . 

ʕʪʘʧ 3 ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʪʦ 

ʝʩʪʴ ʚ ʧʝʨʝʚʦʜʝ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (5) ʥʘ ʷʟʳʢ ʠʩʭʦʜʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ. 

ʇʨʠ 0<v0<(2gh)
1/2

 ʦʪʩʫʪʩʪʚʠʝ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʝʣʦ ʧʨʠ 

ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʧʨʠ ʪʘʢʦʡ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ) ʥʝ ʜʦʩʪʠʛʥʝʪ ʚʳʩʦʪʳ h. 

ʇʨʠ v0=(2gh)
1/2 
ʝʜʠʥʩʪʚʝʥʥʦʩʪʴ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʟʥʘʯʥʘ ʪʦʤʫ, ʯʪʦ 

ʪʝʣʦ ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʪʳ h ʯʝʨʝʟ 
g

v 0  ʩ. 

ʇʨʠ . v0>(2gh)
1/2

 ʨʝʰʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʦʣʫʯʘʝʪ ʪʘʢʦʝ ʪʦʣʢʦʚʘ-

ʥʠʝ: ʯʪʦ ʪʝʣʦ ʦʢʘʞʝʪʩʷ ʥʘ ʚʳʩʦʪʝ h ʜʚʘʞʜʳ ï ʧʦʜʥʠʤʘʷʩʴ ʚʚʝʨʭ, ʯʝʨʝʟ 

g

gh2vv
2

00  ʩ, ʘ ʥʘ ʦʙʨʘʪʥʦʤ ʧʫʪʠ, ʦʧʫʩʢʘʷʩʴ ʚʥʠʟ, ʯʝʨʝʟ  
g

gh2vv
2

00  ʩ. 
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ʂʆʄʇʔʖʊɽʈʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ 

 

ɹʫʢʫʰʝʚʘ ɸʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ, 

ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨ rʛʝʦʤʝʪʨʠʠ  

ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳh ʝʚʩʢʦʛʦ 

 

ɸʶʧʦʚʘ ɸʜʵʣʴ ʈʠʥʘʪʦʚʥʘ,  

ʩʪʫʜʝʥʪʢʘ ʤʝʭʘʥʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ 

 

ʉ ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʩʪʘʣʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʝ ʤʘʰʠʥʳ [1]. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʩʚʷʟʘʥʥʳʡ ʩ ʥʠʤ ʢʦʤʧʴʶ-

ʪʝʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʥʝʟʘʤʝʥʠʤʳ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʘʪʫʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʥʝ-

ʚʦʟʤʦʞʝʥ ʠʣʠ ʟʘʪʨʫʜʥʝʥ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ [2]. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ï ʵʪʦ ʰʠʨʦʢʠʡ ʢʣʘʩʩ ʟʥʘʢʦʚʳʭ ʤʦʜʝʣʝʡ (ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʬʦʨʤʘʣʴʥʳʭ ʷʟʳʢʘʭ ʥʘʜ 

ʢʦʥʝʯʥʳʤʠ ʘʣʬʘʚʠʪʘʤʠ), ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʝ ʠʣʠ ʠʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝ-

ʪʦʜʳ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʳʨʘʞʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʯʝʨʪʳ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦ-

ʮʝʩʩʘ ʷʟʳʢʦʤ ʫʨʘʚʥʝʥʠʡ ʠ ʜʨʫʛʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʅʘʧʨʠʤʝʨ, ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʘʷ ʤʦʜʝʣʴ ʟʚʝʟʜʳ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʝʜʨʘʭ ʟʚʝʟʜʳ. ʄʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʧʦʟʚʦ-

ʣʷʶʱʠʝ ʨʘʩʩʯʠʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ  ʧʣʘʥ ʨʘʙʦʪʳ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʝʜʧʨʠʷʪʠʷ [3]. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʥʝ ʚʩʝʛʜʘ ʪʨʝʙʫʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʧʦʜʜʝʨʞʢʘ. ʂʘʞʜʳʡ ʩʧʝʮʠʘʣʠʩʪ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʟʘʥʠʤʘʶʱʠʡʩʷ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʜʝʣʘʝʪ ʚʩʝ ʚʦʟʤʦʞʥʦʝ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʜʝʣʠ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ (ʪ.ʝ. ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʬʦʨʤʫʣʘʤʠ, ʚʳʨʘʞʘʶ-

ʱʠʤʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʝʨʝʟ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ) ʦʙʳʯʥʦ ʫʜʦʙʥʝʝ ʠ ʠʥ-

ʬʦʨʤʘʪʠʚʥʝʝ ʯʠʩʣʝʥʥʳʭ. ɺʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʩʣʦʞ-

ʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʦʛʨʘʥʠʯʝʥʥʳ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʠ ʤʝʪʦʜʳ ʛʦʨʘʟʜʦ 

ʩʣʦʞʥʝʝ ʯʠʩʣʝʥʥʳʭ [3]. 

ʉʦʛʣʘʩʥʦ ʅ.ɸ. ʊʝʨʸʰʠʥʫ [4], ʧʨʦʮʝʩʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʵʪʘʧʦʚ: 

1) ʬʦʨʤʘʣʠʟʘʮʠʷ, ʧʝʨʝʚʦʜ ʧʨʝʜʣʦʞʝʥʥʦʡ ʟʘʜʘʯʠ ʩ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʥʘ 

ʷʟʳʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ, ʪ.ʝ. ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʘʜʘʯʠ; 
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2) ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚʥʫʪʨʠ ʤʦʜʝʣʠ; 

3) ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʪ.ʝ. ʧʝʨʝʚʦʜ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝ-

ʟʫʣʴʪʘʪʘ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ) ʥʘ ʷʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ 

ʠʩʭʦʜʥʘʷ ʟʘʜʘʯʘ. 

ʅʘ ʵʪʘʧʝ ʬʦʨʤʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʦʪ ʘʙʩʪʨʘʢʪʥʦʡ ʬʦʨʤʫʣʠ-

ʨʦʚʢʠ ʤʦʜʝʣʠ ʢ ʬʦʨʤʫʣʠʨʦʚʢʝ, ʠʤʝʶʱʝʡ ʢʦʥʢʨʝʪʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʧʦʣʥʝ-

ʥʠʝ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʝʪ ʧʝʨʝʜ ʥʘʤʠ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ, ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ, ʩʠʩʪʝʤʳ ʥʝʨʘʚʝʥʩʪʚ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠ ʪ.ʜ. ʂʦʛʜʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ, ʚʳʙʠʨʘʝʪʩʷ ʤʝʪʦʜ ʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʟʘʜʘʯʠ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʢʦʥʢʨʝʪʥʳʭ 

ʤʝʪʦʜʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʪ.ʜ. ʆʪ ʚʝʨʥʦʛʦ 

ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʯʘʩʪʦ ʟʘʚʠʩʠʪ ʫʩʧʝʭ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ [3]. ɺ ʰʢʦʣʝ ʯʘʱʝ ʚʩʝʛʦ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʟʘʜʘʯʠ ʨʝʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ,  ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦ-

ʛʨʘʤʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ, ʚ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ ʜʘʝʪ ʫʯʘʱʠʤʩʷ ʤʦʪʠ-

ʚʘʮʠʶ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʧʦʟʥʘʚʘʥʠʷ ʥʦʚʦʛʦ ʥʝ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ, ʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ 

ʧʦʠʩʢʦʤ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʤʦʜʝʣʷʤʠ ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʥʦʚʳʝ 

ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʥʘʚʳʢʠ. ʐʢʦʣʴʥʠʢʠ ʘʥʘʣʠʟʠʨʫʶʪ ʧʦʣʫʯʝʥʥʳʝ ʤʦʜʝʣʠ, ʫʯʘʪʩʷ 

ʚʳʜʝʣʷʪʴ ʚʘʞʥʳʝ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʦʙʦʙ-

ʱʘʶʪ ʠ ʩʪʨʫʢʪʫʨʠʨʫʶʪ ʤʘʪʝʨʠʘʣ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ GeoGebra ʚ 

ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʟ ʢʥʠʛʠ ʖ.ʌ. ʌʦʤʠʥʳʭ çʇʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʧʦ ʘʣ-

ʛʝʙʨʝ ʜʣʷ 7-9 ʢʣʘʩʩʦʚè. 

GeoGebra ï ʵʪʦ ʩʚʦʙʦʜʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ, 

ʩʦʝʜʠʥʷʶʱʘʷ ʚ ʩʝʙʝ ʛʝʦʤʝʪʨʠʶ, ʘʣʛʝʙʨʫ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʯʠʩʣʝʥʠʷ. 

GeoGebra ï ʩʚʦʙʦʜʥʦ-ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʨʝʜʘ, 

ʢʦʪʦʨʘʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ çʞʠʚʳʝ ʯʝʨʪʝʞʠè. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʧʨʦʛʨʘʤ-

ʤʳ ʙʦʛʘʪʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʬʫʥʢʮʠʷʤʠ (ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ, ʚʳʯʠʩʣʝ-

ʥʠʝ ʢʦʨʥʝʡ, ʵʢʩʪʨʝʤʫʤʦʚ, ʠʥʪʝʛʨʘʣʦʚ ʠ ʪ.ʜ.) ʟʘ ʩʯʸʪ ʢʦʤʘʥʜ ʚʩʪʨʦʝʥʥʦʛʦ ʷʟʳʢʘ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʝ̫ʪ ʫʧʨʘʚʣʷʪʴ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʩʪʨʦʝʥʠʷʤʠ. 
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ɿʘʜʘʯʘ 1. ʂʫʩʦʢ ʤʝʪʘʣʣʘ ʠʤʝʝʪ ʬʦʨʤʫ ʬʠʛʫʨʳ, ʢʦʪʦʨʘʷ ʦʛʨʘʥʠʯʝʥʘ ʧʘʨʘ-

ʙʦʣʦʡ  ʠ  ʧʨʷʤʳʤʠ y=0 ʠ x=12. ʊʨʝʙʫʝʪʩʷ ʚʳʧʠʣʠʪʴ ʠʟ ʥʝʛʦ ʧʨʷʤʦʫʛʦʣʴ-

ʥʠʢ ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʱʘʜʠ. ʅʘʡʜʠʪʝ ʪʘʢʫʶ ʧʣʦʱʘʜʴ [5] . 

ʈʝʰʝʥʠʝ. ʇʣʦʱʘʜʴ ʠʩʢʦʤʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ . ʇʦ-

ʩʤʦʪʨʠʤ, ʢʘʢʠʝ ʦʥʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ (ʊʘʙʣʠʮʘ 1):  

ʊʘʙʣʠʮʘ 1 

x 1 4 9 

S 11 16 9 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʧʣʦʱʘʜʴ ʨʘʚʥʘ 16. ɽʩʣʠ ʵʪʦ ʚʝʨ-

ʥʦ, ʪʦ ʜʣʷ ʚʩʝʭ  ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʨʘʚʝʥʩʪʚʦ 

2 
Ó 0, ʯʪʦ, ʦʯʝ-

ʚʠʜʥʦ, ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʚʩʝʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʭ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʫʜʦʙʥʦ ʩʜʝʣʘʪʴ ʨʠʩʫʥʦʢ ʚ ʧʨʦʛʨʘʤʤʝ GeoGebra.  

ʇʦʩʪʨʦʝʥʠʝ: 1) ʚʚʝʜʠʪʝ ʚ ʩʪʨʦʢʝ ʚʚʦʜʘ ʬʫʥʢʮʠʶ sqrt(x) ʠ ʥʘʞʤʠʪʝ ʢʣʘʚʠ-

ʰʫ Enter; 2) ʚʚʝʜʠʪʝ ʚ ʩʪʨʦʢʝ ʚʚʦʜʘ x=12; 3) ʩʦʟʜʘʡʪʝ ʧʦʣʟʫʥʦʢ a, ʫʩʪʘʥʦʚʠʪʝ 

ʜʣʷ ʧʦʣʟʫʥʢʘ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ 0, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ 

12, ʰʘʛ 0,5; 4) ʚʚʝʜʠʪʝ ʚ ʩʪʨʦʢʝ ʚʚʦʜʘ A=(a,0) ʠ ʥʘʞʤʠʪʝ ʢʣʘʚʠʰʫ Enter; 5) ʧʦ-

ʩʪʨʦʡʪʝ ʪʦʯʢʠ: B=(a, sqrt(a)); C=(12, sqrt(a)); D=(12, 0); 6) ʧʦʩʪʨʦʡʪʝ ʤʥʦʛʦ-

ʫʛʦʣʴʥʠʢ, ʩʦʝʜʠʥʷʷ ʧʦʣʫʯʝʥʥʳʝ ʪʦʯʢʠ, ʠ ʚʳʯʠʩʣʠʪʝ ʧʣʦʱʘʜʴ (ʨʠʩʫʥʦʢ 1). 

ʄʦʞʥʦ ʜʚʠʛʘʪʴ ʧʦʣʟʫʥʦʢ  a, ʪ.ʝ. ʤʝʥʷʪʴ ʩʪʦʨʦʥʳ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʩʨʘʚʥʠʚʘʷ 

ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ ʵʪʦʤ ʧʣʦʱʘʜʠ. 

 
ʈʠʩʫʥʦʢ 1 ï ʏʝʨʪʝʞ ʢ ʟʘʜʘʯʝ 1 ʚ GeoGebra 
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ʀʪʘʢ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ï 16. 

ʆʪʚʝʪ: 16.  

ɿʘʜʘʯʘ 2. ʊʦʯʢʘ ʢʘʩʘʥʠʷ ʜʚʫʭ ʦʢʨʫʞʥʦʩʪʝʡ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʜʠʫʩʘ ʷʚʣʷʝʪʩʷ 

ʮʝʥʪʨʦʤ ʪʨʝʪʴʝʡ ʦʢʨʫʞʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʢʘʩʘʝʪʩʷ ʧʝʨʚʳʭ ʜʚʫʭ. ʅʘʡʪʠ ʨʘʜʠʫʩ ʦʢ-

ʨʫʞʥʦʩʪʠ, ʢʘʩʘʶʱʝʡʩʷ ʪʨʸʭ ʜʘʥʥʳʭ ʦʢʨʫʞʥʦʩʪʝʡ [5]. 

ʈʝʰʝʥʠʝ.  

1. ʉʥʘʯʘʣʘ ʤʦʞʥʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʨʘʜʠʫʩʳ ʜʚʫʭ ʜʘʥʥʳʭ 

ʦʢʨʫʞʥʦʩʪʝʡ ʨʘʚʥʳ 1.  

2. ʈʘʩʩʤʦʪʨʝʪʴ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʮʝʥʪʨʳ ʜʘʥʥʳʭ ʦʢʨʫʞʥʦʩʪʝʡ ʣʝʞʘʪ ʥʘ ʦʩʠ 

ʆʭ ʠ ʨʘʜʠʫʩʳ ʨʘʚʥʳ a. ʇʫʩʪʴ ɸʉ=a, DE=x. ʊʦʛʜʘ AD=a+x, CD=2a-x. ʇʦ ʪʝʦʨʝʤʝ 

ʇʠʬʘʛʦʨʘ ʧʦʣʫʯʠʤ: a
2
 + (2a-x)

2
 = (a+x)

2
. ʆʪʢʫʜʘ x=2a/3. 

3. ʉʜʝʣʘʪʴ ʨʠʩʫʥʦʢ ʚ GeoGebra (ʨʠʩʫʥʦʢ 2): 1) ʩʦʟʜʘʡʪʝ ʧʦʣʟʫʥʦʢ a, ʢʦʪʦ-

ʨʳʡ ʟʘʜʘʝʪ ʨʘʜʠʫʩ ʜʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ (ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ); 2) ʧʦʩʪʨʦʡʪʝ ʦʢʨʫʞʥʦʩʪʠ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ: ɸ 

(x+a)
2
 +y

2
 =a

2
, B (x-a)

2
 +y

2
 =a

2
, C x

2
 +y

2
 =(2a)

2
, D x

2
 +(y-4a/3)

2
 =(2a/3)

2
.  

4. ʀʩʧʦʣʴʟʫʷ ʧʦʩʪʨʦʝʥʥʳʡ ʨʠʩʫʥʦʢ, ʨʝʰʠʪ ɹʟʘʜʘʯʫ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʮʝʥʪʨʳ ʣʝʞʘʪ ʥʝ ʥʘ ʦʩʷʭ ʢʦʦʨʜʠʥʘʪ. ʇʦʩʪʨʦʝʥʠʝ: 1) ʩʦʟʜʘʡʪʝ ʧʦʣʟʫʥʢʠ x0, y0, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʪʦʯʢʫ ɸ; 2) ʠʟʤʝʥʠʪʝ ʫʨʘʚʥʝʥʠʷ ʦʢʨʫʞʥʦʩʪʝʡ ʩ ʮʝʥʪʨʦʤ ʚ 

ʪʦʯʢʝ: ɸ (x-x0)
2
 +(y-y0)

2
 =a

2
, B (x-x0-2a)

2
 +(y-y0)

2
 =a

2
, C (x-x0-a)

2
 +(y-y0)

2
 =(2a)

2
, D 

(x-x0-a)
2
 +(y-y0-4a/3)

2
 =(2a/3)

2
.  

 

 
ʈʠʩʫʥʦʢ 2 ï ʏʝʨʪʝʞ ʢ ʟʘʜʘʯʝ 2 ʚ GeoGebra 
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ʀʩʢʦʤʳʡ ʨʘʜʠʫʩ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʨʘʜʠʫʩʘ 

ʜʘʥʥʳʭ ʦʢʨʫʞʥʦʩʪʝʡ, ʨʠʩʫʥʦʢ ʧʦʣʥʦʩʪʴʶ ʧʦʜʚʠʞʥʳʡ. ʆʪʚʝʪ ʧʨʠ ʝʜʠʥʠʯʥʦʤ 

ʨʘʜʠʫʩʝ ʨʘʚʝʥ 2/3. 

ɿʘʜʘʯʘ 3. ʈʘʩʩʤʦʪʨʠʤ ʰʘʨʥʠʨʥʳʡ ʤʝʭʘʥʠʟʤ (ʨʠʩʫʥʦʢ 3). ʂʘʢʫʶ ʢʨʠʚʫʶ 

ʦʧʠʰʝʪ ʪʦʯʢʘ ʉ (BC=CD), ʝʩʣʠ ʚʨʘʱʘʪʴ ʦʪʨʝʟʢʠ AB ʠ DE ʚʦʢʨʫʛ ʪʦʯʝʢ A ʠ E 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [5]? 

 
ʈʠʩʫʥʦʢ 3 ï ʐʘʨʥʠʨʥʳʡ ʤʝʭʘʥʠʟʤ 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ AB=DE=1, BD=AE= . ʋʨʘʚʥʝʥʠʝ 

ʢʨʠʚʦʡ ʠʤʝʝʪ ʚʠʜ: . ɼʘʣʝʝ ʤʦʞʥʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ɸɽ=2ʩ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ ʢʨʠʚʦʡ ʠʤʝʝʪ ʚʠʜ: 

. ʇʦʩʪʨʦʠʤ ʢʨʠʚʫʶ (ʨʠʩʫʥʦʢ 4). ʇʦʩʪʨʦʝʥʠʝ: 1) ʩʦʟ-

ʜʘʡʪʝ ʧʦʣʟʫʥʦʢ ʩ (ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʤʠ); 2) ʚʚʝʜʠʪʝ ʚ ʩʪʨʦʢʝ ʚʚʦʜʘ ʫʨʘʚʥʝʥʠʝ ʢʨʠʚʦʡ 

; 3) ʧʦʩʪʨʦʡʪʝ ʪʦʯʢʠ: A=(ʩ,0), B=(-ʩ,0); 4) ʚʳʜʝʣʠʪʝ 

ʪʦʯʢʫ ʉ ʥʘ ʢʨʠʚʦʡ ʠ ʧʦʩʪʨʦʡʪʝ ʦʪʨʝʟʢʠ AC, BC. 
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ʈʠʩʫʥʦʢ 4 ï ʃʝʤʥʠʩʢʘʪʘ 

ʇʦʣʫʯʝʥʥʘʷ ʢʨʠʚʘʷ ʥʘʟʳʚʘʝʪʩʷ ʣʝʤʥʠʩʢʘʪʦʡ ɹʝʨʥʫʣʣʠ. 
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ʀɿ ʆʇʓʊɸ ʈɸɹʆʊʓ ʋʏʀʊɽʃʗ ʅɸʏɸʃʔʅʓʍ ʂʃɸʉʉʆɺ  

ʇʈʀ ʀɿʋʏɽʅʀʀ ʊɽʄʓ çɺɽʃʀʏʀʅʓè 

 

ɹʝʢʝʰʝʚʘ ɿʘʫʨʝʰ ʊʣʝʢʢʘʚʝʣʦʚʥʘ, 

ʫʯʠʪʝʣʴ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ  

ʄɹʆʋ çʉʆʐ ʩ. ʅʘʪʘʣʴʠʥ ʗʨè ʇʝʨʝʣʶʙʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʤʘʛʠʩʪʨʘʥʪ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ  

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ ʚ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʠ 

ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ çʚʝʣʠʯʠʥʘè. ʆʩʦʙʝʥʥʦʩʪʴ ʵʪʦʡ ʪʝʤʳ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʝ ʠʟʫʯʝʥʠʝ ʧʨʦʭʦʜʠʪ çʢʨʘʩʥʦʡ ʥʠʪʴʶè ʯʝʨʝʟ ʚʝʩʴ ʢʫʨʩ ʤʘʪʝʤʘ-

ʪʠʢʠ, ʚʧʣʝʪʘʷʩʴ ʚ ʠʟʫʯʝʥʠʝ ʜʨʫʛʠʭ ʪʝʤ. 

ɿʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʝʣʠʯʠʥʘʤʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣɹ-

ʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʢʠ, ʥʦ ʠ ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʘʩʪʨʦʥʦʤʠʠ ʠ ʜʨ. 

ʀʟʫʯʝʥʠʝ ʵʪʦʡ ʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʫʯʘʱʠʭʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙ-

ʥʳʝ ʜʝʡʩʪʚʠʷ: ʦʧʨʝʜʝʣʷʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʝʜʤʝʪʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ, ʧʨʠʦʙʨʝʪʘʪʴ ʥʘʚʳʢʠ ʠʟʤʝʨʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʅʘ ʵʪʠʭ ʫʨʦʢʘʭ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʜʝʪʠ ʫʯʘʪʩʷ ʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ï ʣʠʥʝʡʢʦʡ, ʯʘʩʘʤʠ, ʪʝʨʤʦʤʝʪʨʦʤ, ʚʝ-

ʩʘʤʠ. ʆʥʠ ʟʥʘʢʦʤʷʪʩʷ ʩ ʠʟʤʝʨʝʥʠʝʤ ʜʣʠʥ ʦʪʨʝʟʢʦʚ, ʤʘʩʩʦʡ ʪʝʣ, ʚʤʝʩʪʠʤʦʩʪʴʶ 

ʩʦʩʫʜʦʚ, ʩʦ ʚʨʝʤʝʥʝʤ ʧʦ ʯʘʩʘʤ, ʜʘʪʘʤʠ ʧʦ ʢʘʣʝʥʜʘʨʶ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ, 

ʧʣʦʱʘʜʴʶ ʬʠʛʫʨ ʩ ʧʦʤʦʱʴʶ ʧʘʣʝʪʢʠ. ʇʦʵʪʦʤʫ, ʢʘʢ ʥʠʢʪʦ ʜʨʫʛʦʡ, ʫʯʠʪʝʣʴ ʥʘ-

ʯʘʣʴʥʦʡ ʰʢʦʣʳ ʜʦʣʞʝʥ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʟʥʘʥʠʷ ʚʝʣʠʯʠʥ ʠ ʠʭ ʠʟʤʝʨʝ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʦʥ ʬʦʨʤʠʨʫʝʪ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. ɼʣʷ ʵʪʦʛʦ ʩʘʤ ʫʯʠʪʝʣʴ 

ʜʦʣʞʝʥ ʙʳʪʴ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʥʷʪʠʡ ʚʝʣʠʯʠʥʳ ʠ ʝʝ 

ʠʟʤʝʨʝʥʠʷ ʫ ʫʯʘʱʠʭʩʷ ʧʨʠ ʨʘʙʦʪʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʫʯʝʙʥʠʢʘʤ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ 

ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ. 

ʋ ʫʯʘʱʠʭʩʷ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʨʝʘʣʴʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʟʣʠʯʥʳʭ ʝʜʠʥʠʮʘʭ ʚʝʣʠʯʠʥ. ʇʣʦʭʦʝ ʟʥʘʥʠʝ ʝʜʠʥʠʮ ʠʟʤʝʨʝ-

ʥʠʷ, ʥʝʫʤʝʥʠʝ ʨʘʟʣʠʯʘʪʴ ʠʭ ʩʦʟʜʘʶʪ ʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʦ-

ʦʪʥʦʰʝʥʠʷ ʤʝʨ. 
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ʇʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çɺʝʣʠʯʠʥʳè ʫʯʘʱʠʝʩʷ ʜʦʧʫʩʢʘʶʪ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʝ ʦʰʠʙʢʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʝʡʩʪʚʠʡ ʩ ʯʠʩʣʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ 

ʠʟʤʝʨʝʥʠʷ, ʥʘʠʤʝʥʦʚʘʥʠʷ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ (5 ʤ + 60 ʩʤ = 65), ʚ ʟʘ-

ʧʠʩʠ ʠʤʝʥʦʚʘʥʥʳʭ ʯʠʩʝʣ ʧʝʨʝʩʪʘʚʣʷʶʪʩʷ ʤʝʩʪʘʤʠ ʝʜʠʥʠʮʳ ʤʝʨ (4 ʤ 40 ʢʤ), 

ʯʘʩʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʝʡʩʪʚʠʡ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʣʫʯʘʡʥʳʝ ʥʘʠʤʝʥʦʚʘʥʠʷ (125 

ʤĬ80 =10000 ʢʚ. ʤ = 1000 ʛʨʥ.). 

ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʠʭ ʦʰʠʙʦʢ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʦ ʨʘʟʤʝʨʘʭ ʢʘʞʜʦʡ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ. 

ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʫʯʠʪʝʣʶ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʥʫʞʥʦ ʥʘʧʨʘʚʠʪʴ 

ʨʘʙʦʪʫ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʧʨʦʙʝʣʦʚ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʫʯʘɦ ʠʭʩʷ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʝʣʠʯʠʥ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʤʝʪʦʜ 

ʦʙʫʯʝʥʠʷ: 

ï ʯʝʨʝʟ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʫʪʦʯʥʷʪʴ ʠʤʝʶʱʠʝʩʷ ʫ ʜʝʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ ʜʘʥʥʦʡ ʚʝʣʠʯʠʥʝ, ʦʧʠʨʘʷʩʴ ʥʘ ʠʭ ʟʥʘʥʠʷ ʠ ʦʧʳʪ; 

ï ʩʨʘʚʥʠʚʘʪʴ ʦʜʥʦʨʦʜʥʳʝ ʚʝʣʠʯʠʥʳ: ʚʠʟʫʘʣʴʥʦ ʠ ʥʘʣʦʞʝʥʠʝʤ, ʠʩʧʦʣʴʟʫʷ 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. ɸʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʫʯʘʱʠʭʩʷ ʥʘ ʪʦʯʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʡ; 

ï ʧʦʚʪʦʨʷʪʴ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ; 

ï ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʝʥʠʝ ʠ ʚʳʯʠʪʘʥʠʝ ʚʝʣʠʯʠʥ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʝʜʠʥʠʮʘʭ ʦʜ-

ʥʦʛʦ ʥʘʠʤʝʥʦʚʘʥʠʷ; 

ï ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʚʦʜ ʚʝʣʠʯʠʥ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʝʜʠʥʠʮʘʭ ʦʜʥʠʭ ʥʘʠʤʝʥʦ-

ʚʘʥʠʡ, ʚ ʦʜʥʦʨʦʜʥʳʝ ʚʝʣʠʯʠʥʳ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʝʜʠʥʠʮʘʭ ʜʨʫʛʠʭ ʥʘʠʤʝʥʦʚʘʥʠʡ; 

ï ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʝʥʠʝ ʠ ʚʳʯʠʪʘʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʚʝʣʠʯʠʥ, ʚʳʨʘʞʝʥʥʳʭ ʚ 

ʝʜʠʥʠʮʘʭ ʨʘʟʣʠʯʥʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ; 

ï ʚʳʧʦʣʥʷʪʴ ʫʤʥʦʞʝʥʠʝ ʠ ʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʥʘ ʯʠʩʣʦ; 

ï ʚʳʧʦʣʥʷʪʴ ʫʤʥʦʞʝʥʠʝ ʠ ʜʝʣʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʚʝʣʠʯʠʥ; 

ï ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʪʣʠʯʠʝ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ ʦʪ ʜʨʫʛʠʭ 

ʚʝʣʠʯʠʥ. 

ʋ ʫʯʘʱʠʭʩʷ  ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʯʝʪʢʠʡ ʘʣʛʦʨʠʪʤ ʠʟʤʝʨʝʥʠʡ: 

1) ʧʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʠʪʴ ʠʥʩʪʨʫʤʝʥʪ; 
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2) ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ; 

3) ʧʨʦʠʟʚʝʩʪʠ ʦʪʩʯʝʪ ʧʦ ʰʢʘʣʝ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ (ʣʠʥʝʡʢʠ, ʚʝ-

ʩʦʚ, ʮʠʬʝʨʙʣʘʪʦʚ ʯʘʩʦʚ); 

4) ʧʨʘʚʠʣʴʥʦ ʟʘʧʠʩʘʪʴ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ. 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʚʝʣʠʯʠʥʘʤʠ ʠ ʠʭ ʠʟʤʝʨʝʥʠʷ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ, ʥʦ ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫ ʥʠʭ ʫʤʝʥʠʷ ʚʠʜʝʪʴ ʧʨʦʙʣʝʤʫ ʠ ʥʘʭʦʜʠʪʴ ʧʫʪʠ ʝʝ ʨʝʰʝʥʠʷ. ʉʘʤʦ ʩʦʜʝʨʞʘʥʠʝ 

ʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʝʝ ʥʝ ʩʣʝʜʫʝʪ ʫʧʫʩʢʘʪʴ. 

ɼʣʷ ʫʩʧʝʰʥʦʩʪʠ ʨʘʙʦʪʳ ʥʘʜ ʫʩʚʦʝʥʠʝʤ ʤʝʨ, ʥʘʜ ʦʚʣʘʜʝʥʠʝʤ ʠʟʤʝʨʠʪʝʣʴ-

ʥʳʤʠ ʥʘʚʳʢʘʤʠ ʫʯʠʪʝʣʶ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʝʞ-

ʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʤʘʪʝʨʠʘʣʦʤ 

ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ, ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ (ʥʘʧʨʠʤʝʨ, ʥʘ 

ʧʨʠh ʢʦʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʩʧʦʨʪʠʚʥʦʡ ʧʣʦʱʘʜʢʝ, ʩʪʘʜʠʦʥʝ ʠ ʪ.ʧ). 
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ʇʈɸʂʊʀʏɽʉʂʀɽ ʀ ʃɸɹʆʈɸʊʆʈʅʓɽ ʈɸɹʆʊʓ  

ʅɸ ʂʆʈʈɽʂʎʀʆʅʅʆ-ʈɸɿɺʀɺɸʖʑʀʍ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ 

 

ɹʦʙʢʦʚʘ ʆʢʩʘʥʘ ʆʣʝʛʦʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ  
 

 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘ-

ʩʪʴʶ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʧʦʜ ʧʨʷʤʳʤ ʠʣʠ ʢʦʩʚʝʥʥʳʤ ʨʫʢʦ-

ʚʦʜʩʪʚʦʤ ʧʝʜʘʛʦʛʘ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʫʯʘʱʠʝʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʧʦʣʥʷʶʪ ʨʘʟʣʠʯ-

ʥʦʛʦ ʚʠʜʘ ʟʘʜʘʥʠʷ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ ʠ ʣʠʯʥʳʭ ʢʘʯʝʩʪʚ. 

 ʇʦʜ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʦʡ ʧʦʥʠʤʘʝʪʩʷ ʪʘʢʦʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦ-

ʨʦʤ ʫʯʘʱʠʝʩʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʫʯʠʪʝʣʷ ʠ ʧʦ ʟʘʨʘʥʝʝ ʥʘʤʝʯʝʥʥʦʤʫ ʧʣʘʥʫ ʧʨʦ-

ʜʝʣʳʚʘʶʪ ʦʧʳʪʳ ʠʣʠ ʚʳʧʦʣʥʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʠ ʚ ʧʨʦ-

ʮʝʩʩʝ ʠʭ ʚʦʩʧʨʠʥʠʤʘʶʪ ʠ ʦʩʤʳʩʣʠʚʘʶʪ ʥʦʚʳʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʟʘʢʨʝʧʣʷʶʪ 

ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʟʥʘʥʠʷ [1]. 

 ʇʦʜ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʦʡ ʧʦʥʠʤʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦʙʫ-

ʯʘʶʱʠʤʠʩʷ ʟʘʜʘʯ, ʫʩʣʦʚʠʷ ʢʦʪʦʨʳʭ ʜʘʶʪʩʷ ʚ ʤʦʜʝʣʷʭ, ʩʭʝʤʘʭ ʠʣʠ ʯʝʨʪʝʞʘʭ ɺ 

ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʬʦʨʤʠʨʫʝʪʩʷ  ʤʦʪʠʚʘʮʠʷ 

ʢ ʦʙʫʯʝʥʠʶ  ʠ  ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. 

 ʇʨʘʢʪʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʩʨʝʜʝ Graph Online.  

 Graph Online ï ʙʝʩʧʣʘʪʥʳʡ ʩʝʨʚʠʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʛʨʘʬʘ ʠ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʥʘ ʛʨʘʬʝ. ʉ ʧʦʤʦʱʴʶ ʥʝʛʦ ʤʦʞʥʦ ʨʝʰʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ʇʦʩʪʨʦʝʥʥʳʡ ʛʨʘʬ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʠ ʧʨʦʜʦʣ-

ʞʠʪʴ ʨʘʙʦʪʫ ʩ ʥʠʤ ʧʦʟʞʝ [2]. 

 ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʨʝʰʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ Graph 

Online. 

 ɿʘʜʘʯʘ. çʅʘ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʧʦ ʣʸʛʢʦʡ ʘʪʣʝʪʠʢʝ ɸʥʜʨʝʡ, ɹʦʨʷ, ʉʝʨʸʞʘ ʠ 

ɺʦʣʦʜʷ ʟʘʥʷʣʠ ʧʝʨʚʳʝ ʯʝʪʳʨʝ ʤʝʩʪʘ. ʄʥʝʥʠʷ ʜʝʚʦʯʝʢ ʨʘʟʦʰʣʠʩʴ, ʢʘʢ ʤʝʩʪʘ 

ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʤʝʞʜʫ ʧʦʙʝʜʠʪʝʣʷʤʠ. 
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 ɼʘʰʘ: ɸʥʜʨʝʡ ʙʳʣ ʧʝʨʚʳʤ, ɺʦʣʦʜʷ ï ʚʪʦʨʳʤ; 

 ɻʘʣʷ: ɸʥʜʨʝʡ ʙʳʣ ʚʪʦʨʳʤ, ɹʦʨʠʩ ï ʪʨʝʪʴʠʤ; 

 ʃʝʥʘ: ɹʦʨʷ ʙʳʣ ʯʝʪʚʝʨʪʳʤ, ʉʝʨʸʞʘ ï ʚʪʦʨʳʤ. 

 ɸʩʷ ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʫʜʴʝʡ ʥʘ ʵʪʠʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ, ʩʢʘʟʘʣʘ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ 

ʜʝʚʦʯʝʢ ʩʜʝʣʘʣʘ ʦʜʥʦ ʧʨʘʚʠʣʴʥʦʝ ʠ ʦʜʥʦ ʥʝʧʨʘʚʠʣʴʥʦʝ ʟʘʷʚʣʝʥʠʝ. ʂʪʦ ʠʟ ʤʘʣʴ-

ʯʠʢʦʚ ʢʘʢʦʝ ʤʝʩʪʦ ʟʘʥʷʣ?è [3]. 

 ʈʝʰʝʥʠʝ. ʇʨʠ ʨʝʰʝʥʠʠ ʵʪʦʡ ʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʧʨʠʡ-

ʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʤʥʝʥʠʷ ʜʝʪʝʡ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʚ ʚʠʜʝ ʛʨʘʬʘ, ʛʜʝ ʚ ʚʝʨʭʥʝʡ 

ʩʪʨʦʢʝ ʙʫʜʫʪ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʠʤʝʥʘ ʤʘʣʴʯʠʢʦʚ, ʘ ʚ ʥʠʞʥʝʡ ï ʥʦʤʝʨʘ ʤʝʩʪ, ʟʘʥʷ-

ʪʳʭ ʫʯʘʩʪʥʠʢʘʤʠ. ʈʸʙʨʘ ʛʨʘʬʘ ʩʦʝʜʠʥʷʶʪ ʚʝʨʰʠʥʳ ʚʝʨʭʥʝʡ ʩʪʨʦʢʠ ʩ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʤʠ ʚʝʨʰʠʥʘʤʠ ʥʠʞʥʝʡ ʩʪʨʦʢʠ. ʋʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʠʟ ʜʚʫʭ 

ʨʸʙʝʨ ʛʨʘʬʘ ʪʦʣʴʢʦ ʦʜʥʦ ʷʚʣʷʝʪʩʷ ʚʝʨʥʳʤ, ʜʨʫʛʠʝ ʥʫʞʥʦ ʫʜʘʣʠʪʴ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʙʦʯʝʝ ʧʦʣʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʨʝʜʳ Graph Online 

 ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʷ ʜʝʚʦʯʝʢ. 

 ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʧʦʩʣʝ ʘʥʘʣʠʟʘ ʦʪʚʝʪʘ ɼʘʰʠ, ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʤʝʩʪʦ ɺʦ-

ʣʦʜʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪɹʩʷ ʧʦ ʦʩʪʘʪʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ (ʨʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2 ï ʈʘʙʦʯʝʝ ʧʦʣʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʨʝʜʳ Graph Online 
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 ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʧʨʠ ʘʥʘʣʠʟʝ ʦʪʚʝʪʘ ɻʘʣʠ, ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ɹʦʨʷ 

ʟʘʥʷʣ ʪʨʝʪʴʝ ʤʝʩʪʦ (ʨʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 3 ï ʈʘʙʦʯʝʝ ʧʦʣʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʨʝʜʳ Graph Online 

 ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʝ ʃʝʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʤʝʩʪʦ ʉʝʨʸʞʠ ï ʚʪʦʨʦʝ, ʢʘʢ ʩʢʘʟʘʣʘ ʃʝʥʘ, ʘ ɺʦʣʦʜʷ ʦʢʘʟʳʚʘʝʪʩʷ 

ʯʝʪʚʝʨʪʳʤ (ʨʠʩʫʥʦʢ 4). 

 
ʈʠʩʫʥʦʢ 4 ï ʈʘʙʦʯʝʝ ʧʦʣʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʨʝʜʳ Graph Online 

 ɿʘʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʫʜʦʙʩʪʚʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʠʩʧʦʣʴʟʫʝʤʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʩʨʝʜʝ, çʣʠʰʥʠʝè ʨʝʙʨʘ ʠ ʚʝʨʰʠʥʳ ʫʜʘʣʷʶʪʩʷ. 

 ʉ ʮʝʣʴʶ ʫʩʚʦʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʨʝhʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʦʩʚʦʝʥʠʷ ʠʥʪʝ-

ʨʘʢʪʠʚʥʦʡ ʩʨʝʜʳ Graph Online ʜʘʣʝʝ ʫʯʘʱʠʤʩʷ ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦ-

ʜʦʙʥʳʭ ʟʘʜʘʥʠʡ, ʚʟʷʪʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ [3]. 

 ɿʘʜʘʥʠʝ 1. ɾʶʨʠ ʨʘʩʧʨʝʜʝʣʷʣʦ ʤʝʩʪʘ ʚ ʢʦʥʢʫʨʩʝ ʧʝʩʥʠ. ʆʜʠʥ ʠʟ ʯʣʝʥʦʚ 

ʞʶʨʠ ʩʢʘʟʘʣ: çʇʝʨʚʦʝ ʤʝʩʪʦ ʷ ʙʳ ʦʪʜʘʣ ʧʝʩʥʝ çʇʦʚʝʨʴ, ʤʥʝ ʪʦʞʝ ʦʯʝʥʴ ʞʘʣʴè, 

ʘ ʧʝʩʥʝ çʃʶʙʦʯʢʘè ï ʚʪʦʨʦʝè. ɼʨʫʛʦʡ ʯʣʝʥ ʞʶʨʠ ʟʘʤʝʪʠʣ: çʇʝʩʥʝ çʇʦʚʝʨʴ, ʤʥʝ 

ʪʦʞʝ ʦʯʝʥʴ ʞʘʣʴè ʷ ʙʳ ʦʪʜʘʣ ʚʪʦʨʦʝ ʤʝʩʪʦ, ʘ ʧʝʩʥʝ çʐʢʦʣʴʥʘʷ ʧʦʨʘè ï ʧʝʨʚʦʝè. 

ʂʦʛʜʘ ʤʝʩʪʘ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ, ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ ʚ ʢʘʞʜʦʤ ʠʟ ʚʳʩʢʘʟʳʚʘʥʠʡ 
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ʯʣʝʥʦʚ ʞʶʨʠ ʦʜʥʘ ʯʘʩʪʴ ʦʢʘʟʘʣʘʩʴ ʚʝʨʥʦʡ, ʘ ʜʨʫʛʘʷ ï ʥʝʪ. ʂʘʢʠʝ ʧʝʩʥʠ ʟʘʥʷʣʠ 

ʧʝʨʚʦʝ ʠ ʚʪʦʨʦʝ ʤʝʩʪʘ ʚ ʢʦʥʢʫʨʩʝ? 

 ɿʘʜʘʥʠʝ 2. ɼʚʘ ʬʫʪʙʦʣʴʥʳʭ ʙʦʣʝʣʴʱʠʢʘ ʩʧʦʨʠʣʠ ʤʝʞʜʫ ʩʦʙʦʡ ʦ ʨʝʟʫʣʴʪʘ-

ʪʘʭ ʯʝʤʧʠʦʥʘʪʘ ʤʠʨʘ, ʧʨʦʰʝʜʰʝʛʦ ʚʦʩʝʤʴ ʣʝʪ ʥʘʟʘʜ. ʇʝʨʚʳʡ ʙʦʣʝʣʴʱʠʢ ʛʦʚʦ-

ʨʠʣ, ʯʪʦ ʚʦʩʝʤʴ ʣʝʪ ʥʘʟʘʜ ʯʝʤʧʠʦʥʦʤ ʩʪʘʣʘ ʩʙʦʨʥʘʷ ɹʨʘʟʠʣʠʠ, ʘ ʚʪʦʨʦʝ ʤʝʩʪʦ 

ʟʘʥʷʣʘ ʩʙʦʨʥʘʷ ʀʪʘʣʠʠ. ɺʪʦʨʦʡ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʷʣʘ ʩʙʦʨʥʘʷ 

ɸʥʛʣʠʠ, ʘ ʩʙʦʨʥʘʷ ɹʨʘʟʠʣʠʠ ï ʚʪʦʨʦʝ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʦʥʠ ʩʥʦʚʘ ʚʩʪʨʝʪʠ-

ʣʠʩʴ, ʫʞʝ ʟʥʘʷ, ʢʪʦ ʞʝ ʙʳʣ ʯʝʤʧʠʦʥʦʤ, ʠ ʦʜʠʥ ʠʟ ʥʠʭ ʟʘʤʝʪʠʣ: çʂʘʞʜʳʡ ʠʟ ʥʘʩ 

ʙʳʣ ʧʨʘʚ ʚ ʩʚʦʝʤ ʫʪʚʝʨʞʜʝʥʠʠ ʣʠʰʴ ʥʘʧʦʣʦʚʠʥʫè. ʂʪʦ ʟʘʥʷʣ ʧʝʨʚʦʝ ʠ ʚʪʦʨʦʝ 

ʤʝʩʪʘ ʚ ʯʝʤʧʠʦʥʘʪʝ ʤʠʨʘ ʚʦʩʴʤʠʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ? 

 ɿʘʜʘʥʠʝ 3. ʏʝʪʳʨʝ ʫʯʘʩʪʥʠʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʨʫʞʢʘ ï ɸʣʝʢʩʝʝʚ, ɹʦʨʠ-

ʩʦʚ, ɺʘʩʠʣʴʝʚ ʠ ɻʨʠʛʦʨʴʝʚ ï ʫʯʘʪʩʷ ʚ ʨʘʟʥʳʭ ʢʣʘʩʩʘʭ ʦʜʥʦʡ ʧʘʨʘʣʣʝʣʠ. ʀʤ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʩʦʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʫʶ ʟʘʜʘʯʫ. ʅʘ ʚʦʧʨʦʩ çʀʟ ʢʘʢʦʛʦ ʢʣʘʩʩʘ ʪʳ ʠ 

ʪʚʦʡ ʜʨʫʛ?è ʢʘʞʜʳʡ ʜʦʣʞʝʥ ʜʘʪʴ ʦʪʚʝʪ, ʦʜʥʘ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʧʨʘʚʠʣʴʥʘ, ʘ ʜʨʫ-

ʛʘʷ ï ʥʝʪ, ʥʦ ʦʪʚʝʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʪʘʢʠʤʠ, ʯʪʦʙʳ ʧʦ ʥʠʤ ʤʦʞʥʦ ʙʳʣʦ ʦʧʨʝʜʝ-

ʣʠʪʴ, ʢʪʦ ʚ ʢʘʢʦʤ ʢʣʘʩʩʝ ʫʯʠʪʩʷ. ʄʘʣʴʯʠʢʠ ʜʘʣʠ ʩʣʝʜʫʶʱʠʝ ʦʪʚʝʪʳ. 

 ɸʣʝʢʩʝʝʚ: çʗ ʠʟ çɸè, ʘ ɺʘʩʠʣʴʝʚ ʠʟ çɺè. 

 ɹʦʨʠʩʦʚ: çʗ ʠʟ çɹè, ʘ ɺʘʩʠʣʴʝʚ ʠʟ çɻè. 

 ɺʘʩʠʣʴʝʚ: çʗ ʠʟ çɺè, ʘ ɸʣʝʢʩʝʝʚ ʠʟ çɹè. 

 ɻʨʠʛʦʨʴʝʚ: çʗ ʠʟ çɸè, ʘ ɸʣʝʢʩʝʝʚ ʠʟ çɺè. 

 ʆʧʨʝʜʝʣʠʪʝ, ʚ ʢʘʢʦʤ ʢʣʘʩʩʝ ʧʘʨʘʣʣʝʣʠ ʫʯʠʪʩʷ ʢʘʞʜʳʡ ʫʯʝʥʠʢ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥʳ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʝʛʦʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʧʦʤʦʛʘʶʪ 

ʣʫʯʰʝ ʫʩʚʦʠʪʴ ʪʝʤʫ ʫʨʦʢʘ, ʫʯʘʪ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʥʝ-

ʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʧʦʙʫʞʜʘʶʪ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ. 
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ʉʆɺʈɽʄɽʅʅʓʁ ʋʏɽɹʅʀʂ ʄɸʊɽʄɸʊʀʂʀ 

 

ɺʦʣʛʠʥʘ ʊʘʪʴʷʥʘ ʉʝʨʛʝʝʚʥʘ, 

ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʄʆʋ çʉʆʐ ˉ70è ʛ. ʉʘʨʘʪʦʚʘ, 

ʩʪʫʜʝʥʪʢʘ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ  
 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ 

ʩʨʝʜʩʪʚʦʤ ʦʙʫʯʝʥʠʷ ʦʩʪʘʸʪʩʷ ʰʢʦʣʴʥʳʡ ʫʯʝʙʥʠʢ. ɺ ʜʠʜʘʢʪʠʢʝ ʫʪʚʝʨʜʠʣʦʩʴ ʪʘ-

ʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʰʢʦʣʴʥʦʛʦ ʫʯʝʙʥʠʢʘ: ʵʪʦ ʤʘʩʩʦʚʘʷ ʫʯʝʙʥʘʷ ʢʥʠʛʘ, ʠʟʣʘʛʘʶʱʘʷ 

ʧʨʝʜʤʝʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʱʘʷ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʩʚʦʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʩ ʫʯʝʪʦʤ ʠʭ ʚʦʟʨʘʩ-

ʪʥʳʭ ʠ ʠʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ.  

ɽ.ʉ. ɻʣʦʟʤʘʥ ʚ ʩʪʘʪʴʝ [1] ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʩʦʟʜʘʥʠʷ 

ʫʯʝʙʥʦʡ ʢʥʠʛʠ ʜʣʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ʚʳʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟ-

ʚʠʪʠʷ, ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʫʯʝʙʥʠʢʦʚ ʜʣʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ: 

I ʵʪʘʧ ï ʜʦ 1917 ʛʦʜʘ, ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʫʯʝʙʥʦʡ ʢʥʠʛʠ ʚ 

ʨʫʩʩʢʦʡ ʰʢʦʣʝ ï ʫʯʝʙʥʘʷ ʢʥʠʛʘ ʩʦʟʜʘʝʪʩʷ ʥʘʫʯʥʳʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʨʘʙʦʪʥʠ-

ʢʘʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

II ʵʪʘʧ ï 1917-1966 ʛʦʜʳ, ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʫʯʝʙʥʦʡ ʢʥʠʛʠ ʚ 

ʩʦʚʝʪʩʢʦʡ ʰʢʦʣʝ ï ʘʚʪʦʨʳ ʠ ʘʚʪʦʨʩʢʠʝ ʢʦʣʣʝʢʪʠʚʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʫʯʝʙʥʠʢʦʚ ʧʦ-

ʣʘʛʘʣʠʩʴ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʥʠʷ, ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʯʝʙʥʠʢʠ ʙʳʣʠ ʣʠʰʝʥʳ ʥʘʫʯ-

ʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʦʙʦʙʱʝʥʠʡ ʜʦʩʪʠʞʝʥʠʡ ʜʠʜʘʢʪʠʢʠ, ʧʩʠʭʦʣʦʛʠʠ, ʣʦʛʠʢʠ, ʢʥʠ-

ʛʦʚʝʜʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʫʯʝʙʥʦʛʦ ʢʥʠʛʦʠʟʜʘʥʠʷ, ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʭ ʨʝʘʣʠʟʘʮʠʠ; 

III ʵʪʘʧ ï 1966-1996 ʛʦʜʳ, ʘʢʪʠʚʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʪʝʦʨʠʠ ʫʯʝʙʥʦʡ ʢʥʠʛʠ ï ʧʦʩʪʝʧʝʥʥʦ ʫʪʚʝʨʞʜʘʝʪʩʷ ʩʠʩʪʝʤʘ ʚʟʛʣʷʜʦʚ ʥʘ ʫʯʝʙʥʠʢ 

ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʠ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʦʙʲʝʢʪ; ʦʙʦʟʥʘʯʝʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʧʦʩʪʨʦʝ-

ʥʠʶ ʫʯʝʙʥʠʢʘ ʩ ʫʯʝʪʦʤ ʪʠʧʦʣʦʛʠʠ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʪʝʦʨʠʠ ʫʩʚʦʝʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ; ʨʘʟʚʠʪʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʠ ʬʫʥʢʮʠʷʭ 

ʫʯʝʙʥʠʢʘ; 

IV ʵʪʘʧ ï 1996-2007 ʛʦʜʳ, ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʠ ʩʦʟʜʘʥʠʷ ʫʯʝʙʥʦʡ ʢʥʠʛʠ 

ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ.  
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ʄʳ ʤʦʞʝʤ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʵʪʦʪ ʵʪʘʧ ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʫʯʝʙʥʠʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʟʦʰʣʦ ʨʘʩʰʠʨʝ-

ʥʠʝ ʫʯʝʙʥʠʢʘ ʜʦ ʋʄʂ ï ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʪʘ (ʚʳʟʚʘʥʥʦʝ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʵʨʛʦʥʦʤʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ). ʊʨʘʜʠʮʠʦʥʥʳʡ ʫʯʝʙ-

ʥʠʢ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʪʨʠʘʜʫ: ʩʦʙʩʪʚʝʥʥʦ ʫʯʝʙʥʠʢ (ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, 

ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʫʩʚʦʝʥʠʝ) ï ʟʘʜʘʯʥʠʢ (ʩʠʩʪʝʤʘ ʟʘʜʘʯ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ, ʧʦʚʪʦʨʝ-

ʥʠʝ, ʦʙʦʙʱʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʤʘʪʝʨʠʘʣʘ) ï ʨʘʙʦʯʘʷ ʪʝʪʨʘʜʴ (ʩʠʩʪʝʤʘ ʪʨʝ-

ʥʠʨʦʚʦʯʥʳʭ ʟʘʜʘʯ ʥʘ ʫʩʚʦʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ). ʆʥ ʜʦʧʦʣʥʷʝʪʩʷ ʠ 

ʜʨʫʛʠʤʠ ʜʠʜʘʢʪʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʘʢ ʪʦ: ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥ-

ʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʩʙʦʨʥʠʢʠ ʪʝʩʪʦʚ, ʩʙʦʨʥʠʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʠ ʧʨ. ʆʙʲʸʤʥʦʩʪʴ, ʩʦ-

ʜʝʨʞʘʪʝʣʴʥʘʷ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʚʟʘʠʤʦ-ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʵʣʝʤʝʥ-

ʪʦʚ ʋʄʂ ʜʝʣʘʝʪ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʨʘʙʦʪʫ ʩ ʥʠʤʠ ʨʷʜʦʚʦʛʦ ʫʯʠʪʝʣʷ, ʧʦ-

ʵʪʦʤʫ ʠʟʜʘʪʝʣʴʩʪʚʘ ʥʘʯʠʥʘʶʪ ʚʳʧʫʩʢ ʥʝ ʪʦʣʴʢʦ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʠʚʷʟʘʥ-

ʥʳʭ ʢ ʋʄʂ, ʥʦ ʠ ʧʦʫʨʦʯʥʳʭ ʧʣʘʥʦʚ. ʆʜʥʠ ʫʯʠʪʝʣʷ ʚʠʜʷʪ ʚ ʵʪʦʤ ʧʘʥʘʮʝʶ ʦʪ 

ʚʩʝʭ ʧʨʦʙʣʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʋʄʂ, ʜʨʫʛʠʝ ï ʫʛʨʦʟʫ ʧʨʦʷʚʣʝʥʠʶ ʠʭ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ (ʵʪʘ ʛʨʫʧʧʘ ʫʯʠʪʝʣʝʡ ʣʠʰʴ ʬʦʨʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪ ʋʄʂ, ʦʪʜʘ-

ʚʘʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʥɹʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʤ ʩʨʝʜʩʪʚʘʤ ʦʙʫʯʝʥʠʷ, ʙʫʜʴ 

ʪʦ ʩʠʩʪʝʤʘ ʟʘʜʘʯ ʢ ʫʨʦʢʘʤ ʧʦ ʪʝʤʝ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ).  

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʟʘʨʦʞʜʘʝʪʩʷ ʠʜʝʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ, ʢʦʪʦʨʳʡ ʙʳ 

ʫʜʦʚʣʝʪʚʦʨʠʣ ʦʞʠʜʘʥʠ̫ ʤ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɼʦʙʘʚʠʤ ʢ ʯʝʪʳʨʸʤ ʵʪʘʧʘʤ ʨʘʟʚʠʪʠʷ ʫʯʝʙʥʠʢʘ, ʦʧʠʩʘʥʥʳʤ ʚ ʩʪʘʪʴʝ [1], 

ʩʦʚʨʝʤʝʥʥʳʡ V ʵʪʘʧ ï ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʠ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʫʯʝʙʥʦʡ ʢʥʠʛʠ, 

ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʥʘ ʚʳʩʦʢʦʤ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʠ ʪʝʭʥʠ-

ʯʝʩʢʦʤ ʫʨʦʚʥʝ ʵʣʝʢʪʨʦʥʥʦʝ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ, ʯʘʩʪʠʯʥʦ ʟʘʤʝʥʷʶʱʝʝ ʠʣʠ ʜʦ-

ʧʦʣʥʷʶʱʝʝ ʦʙʳʯʥʳʡ ʫʯʝʙʥʠʢ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʦʟʦʙʥʦʚʠʣʠʩʴ ʜʠʩʢʫʩʩʠʠ ʦ ʨʦʣʠ 

ʠ ʩʦʜʝʨʞʘʥʠʠ ʰʢʦʣʴʥʳʭ ʫʯʝʙʥʠʢʦʚ, ʠʭ ʚʩʪʨʦʝʥʥʦʩʪʠ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʨʦʢʘ.  

ɸʚʪʦʨʳ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ [2] ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʰʢʦʣʴʥʦʛʦ ʫʯʝʙ-

ʥʠʢʘ ʚʩʝʛʜʘ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʝ-
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ʜʘʛʦʛʠʢʠ, ʧʩʠʭʦʣʦʛʠʠ, ʤʝʪʦʜʠʢʠ, ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʜʠʩʮʠʧʣʠʥ: çɼʦʩʪʘʪʦʯʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʰʢʦʣʴʥʦʛʦ ʫʯʝʙʥʠʢʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʙʦʪʘʭ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ï ʷʩʥʦʩʪʴ ʠ ʝʜʠʥ-

ʩʪʚʦ ʤʥʝʥʠʡ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘʧʨʠʤʝʨ: 

ʫʯʝʙʥʠʢ ï ʵʪʦ ʢʥʠʛʘ, ʩʦʜʝʨʞʘʱʘʷ ʚ ʩʝʙʝ ʥʘʫʯʥʦʝ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ, ʜʦʩ-

ʪʫʧʥʦʝ ʜʣʷ ʫʯʘʱʠʭʩʷ ʠʟʣʦʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʝ ʧʨʦʛʨʘʤʤʝ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʜʠʜʘʢʪʠʢʠ (ʂʘʠʨʦʚ, 1948); 

ʫʯʝʙʥʠʢ ï ʬʦʨʤʘ ʬʠʢʩʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ, ʧʨʦʝʢʮʠʷ ʮʝʣʦʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʦʙʫʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʠʪʝʣʷ ʠ ʫʯʘʱʠʭʩʷ 

(ʂʨʘʝʚʩʢʠʡ, 1976); 

ʫʯʝʙʥʠʢ ï ʤʘʩʩʦʚʘʷ ʫʯʝʙʥʘʷ ʢʥʠʛʘ, ʠʟʣʘʛʘʶʱʘʷ ʧʨʝʜʤʝʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʱʘʷ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʰʢʦʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʩʚʦʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʩ ʫʯʝʪʦʤ ʠʭ ʚʦʟʨʘʩʪʥʳʭ 

ʠʣʠ ʠʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ɿʫʝʚ, 1987); 

ʫʯʝʙʥʠʢ ï ʢʦʤʧʣʝʢʩʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʦʪʦʙʨʘʞʘʶʱʘʷ ʯʝʪʳʨʝ 

ʵʣʝʤʝʥʪʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ï ʮʝʣʠ ʦʙʫʯʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ, ʜʠ-

ʜʘʢʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ï ʠ 

ʧʦʟʚʦʣʷʶʱʘʷ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ (ɹʝʩʧʘʣʴʢʦ, 1988); 

ʫʯʝʙʥʠʢ ï ʩʨʝʜʩʪʚʦ ʫʩʚʦʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ (ʃʝʨʥʝʨ, 1992); 

ʫʯʝʙʥʠʢ ï ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʮʝʣʴ ʦʙʫʯʝʥʠʷ (ʊʦʚʧʠʥʝʮ, 1992); 

ʫʯʝʙʥʠʢ ï ʨʘʟʚʝʨʥʫʪʘʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʧʦʩʪʨʦʝʥʥʘʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʠʙʣʠʞʝ-

ʥʠʝ ʢ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ ʩ ʧʦʤʦʱʴʶ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʫʯʘʱʠʭʩʷ ʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʘ 

ʫʩʚʦʝʥʠʷ (ɾʫʨʘʚʣʝʚ, 1992) ʠ ʪ. ʜ.è. 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʯʸʥʳʝ, ʫʪʦʯʥʷʶʪ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʠ çʰʢʦʣʴʥʳʡ ʫʯʝʙ-

ʥʠʢè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʸʪʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʴʥʦʡ ʠ ʚʫʟʦʚʩʢʦʡ ʧʨʘʢʪʠʢʠ.  

ʋʯʝʙʥʠʢ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʫʯʝʙʥʦʡ ʢʥʠʛʦʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ, ʦʪʨʘʞʘʶʱʝʤ 

ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʠʜʘʢʪʠʯʝʩʢʠʤʠ ʝʜʠʥʠʮʘʤʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ɻʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʦ ʢʘʞʜʦʡ ʜʠʩʮʠʧʣʠʥʝ, ʩʯʠʪʘʶʪ 
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ʉ.ɻ. ɸʥʪʦʥʦʚʘ, ɸ.ɸ. ɺʘʭʨʫʰʝʚʘ [3], ʃ.ɻ. ʊʶʨʠʥʘ [4], ʠ, ʢʣʘʩʩʠʬʠʮʠʨʫʷ ʚʩʝ 

ʫʯʝʙʥʳʝ ʠʟʜʘʥʠʷ ʥʘ ʧʨʦʛʨʘʤʤʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ, ʦʙʫʯʘʶʱʠʝ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʠ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ, ʦʪʥʦʩʷʪ ʫʯʝʙʥʠʢ ʢ ʢʣʘʩʩʫ ʦʙʫʯʘʶʱʠʭ ʫʯʝʙʥʳʭ ʠʟʜʘʥʠʡ. 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʯʝʙʥʠʢ ʢʘʢ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʡ 

ʵʣʝʤʝʥʪ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʪʘ (ʋʄʂ), ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ (ʟʘʜʘʯʥʠʢʘ, ʭʨʝʩʪʦʤʘʪʠʠ, ʩʣʦʚʘʨʷ, ʩʧʨʘʚʦʯʥʠʢʘ, ʮʠʬʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʪ.ʜ.), ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʤʫʣʴʪʠʤʝ-

ʜʠʘ; ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʠʥʪʝʛʨʘʮʠʠ ʫʯʝʙʥʠʢʦʚ, ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʋʄʂ ʠ ʨʝʩʫʨʩʦʚ 

ʦʪʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ [3]. 

ɸ.ɽ. ɸʙʳʣʢʘʩʳʤʦʚʘ ʠ ɿ.ɸ. ɾʫʤʘʛʫʣʦʚʘ ʚ ʩʪʘʪʴʝ çʆ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʰʢʦʣʴʥʳʭ ʫʯʝʙʥʠʢʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝè ʦʪʤʝʯʘʶʪ, 

ʯʪʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʫʯʝʙʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ çʦʧʠʨʘʪʴʩʷ ʥʘ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʦʩʥʦʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ; ʚʦʟʨʘʩʪʥʳʝ ʠ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʱʠʭʩʷ; ʧʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʳ, ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʘʤʠ, ʥʦ 

ʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ; ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʠʝʩʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘè [5]. ʆʥʠ ʦʩʦʙʦ ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʩʪʨʫʢʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʫʯʝʙʥʠʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʌɻʆʉ ʠ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ, 

ʢʦʪʦʨʳʝ, ʢʘʢ ʩʯʠʪʘʶʪ ʘʚʪʦʨʳ, çʧʦʤʦʛʘʶʪ ʛʦʪʦʚʠʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʫʯʝʙʥʠ-

ʢʠ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʢ ʥʠʤè.  

ʆʩʪʘʸʪʩʷ ʥʝʷʩʥʳʤ, ʢʘʢʠʤ ʠʤʝʥʥʦ ʧʦʣʦʞʝʥʠʷʤ ʌɻʆʉ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦ-

ʨʷʪʴ ʩʪʨʫʢʪʫʨʘ ʫʯʝʙʥʠʢʘ ʤʘʪʝʤʘʪʠʢʠ. ɸʥʘʣʦʛʠʯʥʳʡ ʚʦʧʨʦʩ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠ-

ʨʦʚʘʪʴ ʠ ʢ ʫʪʚʝʨʞʜʝʥʠ,ʁ ʢʘʩʘʶʱʝʤʫʩʷ ʚʣʠʷʥʠʶ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʩʪʨʫʢ-

ʪʫʨʫ ʫʯʝʙʥʠʢʘ.  

ɼʨʫʛʠʝ ʚʳʚʦʜʳ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ [5] ʠʣʠ ʠʤʝʶʪ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ (ʠ ʥʠʢʦʛʜʘ 

ʥʝ ʦʩʧʘʨʠʚʘʣʠʩʴ ʥʘʫʯʥʳʤ ʠ ʫʯʠʪʝʣʴʩʢʠʤ ʩʦʦʙʱʝʩʪʚʦʤ) ʠʣʠ ʚʝʩʴʤʘ ʨʘʩʧʣʳʚʯʘ-

ʪʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ (ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʧʦʥʷʪʠʷʭ, ʢʦʪʦʨʳʝ ʚ ʩʪʘʪʴʝ ʷʚʥʦ ʥʝ ʦʧʨʝʜʝ-

ʣʝʥr): çʏʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʜʦʣʞʥʳ ʧʦʤʦʯʴ ʫʯʠʪʝʣʶ ʤʘʢʩʠʤʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʠʢʘ ʠ ʝʛʦ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 
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ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʫʨʦʢʘ, ʘ ʪʘʢʞʝ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʫʨʦʢʘ ʠ ʧʨʠ ʝʛʦ ʘʥʘʣʠʟʝ. ʀʤʝʥʥʦ ʧʨʘʚʠʣʴʥʦ 

ʧʦʩʪʨʦʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʯʝʙʥʠʢʘ ʜʝʣʘʝʪ ʥʘʰ ʧʨʝʜʤʝʪ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ, 

ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʧʦʙʫʞʜʘʶʱʝ ʚʣʠʷʝʪ ʥʘ ʫʯʘʱʠʭʩʷ ʢ ʝʛʦ ʠʟʫʯʝʥʠʶè. ʀ ʜʘʣʝʝ: 

çʉʪʨʫʢʪʫʨʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʣʠʥʠʷ ʫʯʝʙʥʠʢʘ ʤʘʪʝʤʘʪʠʢʠ, ʚʢʣʶʯʘʶʱʘʷ ʟʘʜʘʯʠ ʠ 

ʫʧʨʘʞʥʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ: ʠʤʝʶʪʩʷ ʣʠ ʦʥʠ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ; ʥʘ-

ʩʢʦʣʴʢʦ ʩʚʷʟʘʥʦ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦ ʠʟʣʦʞʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ; ʫʜʘʯʥʦ ʣʠ 

ʧʦʜʦʙʨʘʥʳ ʫʧʨʘʞʥʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ 

ʫʯʘʱʠʭʩʷ ʧʦ ʠʟʫʯʘʝʤʦʡ ʪʝʤʝ, ʫʨʦʚʝʥʴ ʠʭ ʩʣʦʞʥʦʩʪʠ ʠ ʪ.ʜ.è.  

ɺ ʩʪʘʪʴʝ ʃ.ʋ. ɾʘʜʨʘʝʚʘ çʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʢʦʣʴʥʳʭ ʫʯʝʙʥʠʢʦʚ 

ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝè [6] ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʘʞ-

ʥʝʡʰʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʪʨʫʢʪʫʨʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʫʯʝʙʥʠʢʦʚ, ʘ ʠʤʝʥʥʦ ʢ ʘʧʧʘʨʘ-

ʪʫ ʦʨʠʝʥʪʠʨʦʚʢʠ (ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠ ʩʧʨʘʚʦʯʥʦ-ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʫʯʘʱʠʤʩʷ ʙʳʩʪʨʦ ʠ ʙʝʟʦʰʠʙʦʯʥʦ ʥʘʭʦʜʠʪʴ ʚ 

ʫʯʝʙʥʦʡ ʢʥʠʛʝ ʥʝʦʙʭʦʜʠʤʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʧʝʰʥʦʡ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʥʠʤ) ʠ ʘʧʧʘʨʘʪʫ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʚʦʝʥʠʷ (ʚʦʧʨʦʩʳ ʠ ʟʘʜʘ-

ʥʠʷ ʚ ʚʝʨʙʘʣʴʥʦʡ ʬʦʨʤʝ, ʦʪʚʝʪʳ ʢ ʥʠʤ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʱʠʝ ʠ ʦʙʦʙ-

ʱʘʶʱʠʝ ʪʘʙʣʠʮʳ): çʀʤʝʥʥʦ ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʨʦʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʯʝʙʥʠʢʘ ʜʝʣʘʝʪ 

ʝʛʦ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʠʤʝʝʪ ʧʦʙʫʞʜʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʫʯʘʱʠʭʩʷ ʢ ʫʯʝʥʠʶ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʨʘʙʦʪʝ ʩ ʫʯʝʙʥʦʡ ʢʥʠʛʦʡ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʫʯʝʙʥʠʢ ʙʳʣ ʧʨʠʟʥʘʥ ʢʘʯʝʩʪʚʝʥʥʳʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʥ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʠʟ-

ʚʝʩʪʥʳʤ ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʘʪʴ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʧʦʣʠʛʨʘʬʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʣʦʞʝʥʠʷè. 

ɸʚʪʦʨʳ ʩʪʘʪʴʠ [7] ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʫʯʝʙʥʠʢ ʜʦʣʞʝʥ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴʩʷ ʢʘʢ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʩʠʭʦʜʠʜʘʢʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʘ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʰʢʦʣʴʥʦʛʦ ʫʯʝʙʥʠʢʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʢʨʳʪʳ ʯʝʨʝʟ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʫʯʝʙʥʳʤ ʪʝʢʩʪʘʤ: çʊʝʢʩʪ ʫʯʝʙʥʠʢʘ ï ʥʦʩʠʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʘʞʥʦ, 

ʯʪʦʙʳ ʦʥ ʙʳʣ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥ ʠ ʛʨʘʤʦʪʥʦ ʠʟʣʦʞʝʥ ʠ ʦʬʦʨʤʣʝʥ. ʉʠʩʪʝʤʘ 

ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʫʯʝʙʥʠʢʝ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʪʦʣʢɹʦ ʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʥʦ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ ʠʥ-
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ʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʰʢʦʣʴ-

ʥʠʢʦʚ ʣʦʛʠʯʝʩʢʦʝ ʠ ʥʘʫʯʥʦ-ʜʦʢʘʟʘʪʝʣʴʥʦʝ ʤʳʰʣʝʥʠʝè.  

ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʪʨʝʙʦʚʘʥʠʷ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ [7] ʢ 

ʰʢʦʣʴʥʦʤʫ ʫʯʝʙʥʠʢʫ: 

1. ʋʯʝʙʥʠʢ ʜʦʣʞʝʥ ʧʦʤʦʛʘʪʴ ʫʯʘʱʠʤʩʷ ʚ ʧʨʦʯʠʪʘʥʥʦʤ ʪʝʢʩʪʝ ʚʳʜʝʣʘʪʴ 

ʛʣʘʚʥʦʝ. ʕʣʷ ʵʪʦʛʦ ʫʯʠʪʝʣʶ ʩʣʝʜʫʝʪ çʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʫʯʘʱʠʭʩʷ ʥʘ ʪʦ, ʯʪʦ 

ʥʘʟʚʘʥʠʝ ʧʘʨʘʛʨʘʬʘ ʦʪʨʘʞʘʝʪ ʛʣʘʚʥʦʝ ʚ ʥʝʤ. ɻʣʘʚʥʳʝ ʤʳʩʣʠ ʧʘʨʘʛʨʘʬʘ ʨʘʟʤʝ-

ʱʝʥʳ ʚ ʨʘʟʥʳʭ ʘʙʟʘʮʘʭ, ʠʭ ʚʳʜʝʣʷʶʪ ʚ ʪʝʢʩʪʝ ʰʨʠʬʪʦʤ ʠʣʠ ʜʨʫʛʠʤ ʢʘʢʠʤ-ʣʠʙʦ 

ʩʧʦʩʦʙʦʤ. ʆʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʡ, ʬʦʨʤʫʣʠʨʦʚʢʠ ʪʝʦʨʝʤ, ʬʦʨʤʫʣʳ ʪʘʢʞʝ ʚʳʜʝ-

ʣʝʥʳ ʰʨʠʬʪʦʤ: ʢʫʨʩʠʚʦʤ, ʧʦʣʫʞʠʨʥʳʤ ʠ ʪ.ʜ.è. 

2. ʋʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʦʙʨʘʥ ʪʘʢ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʫʯʝʥʠʢ 

ʤʦʛ ʚʳʙʨʘʪʴ ʬʦʨʤʫ ʨʘʙʦʪʳ ʠ ʪʠʧ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. çʋʯʘʱʠʝʩʷ ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʧʦʩʠʣʴʥʳʡ ʫʨʦ-

ʚʝʥʴ ʟʘʜʘʥʠʡ. ɺʳʜʝʣʷʝʪʩʷ ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʦʛʦ ʜʦʣʞʝʥ ʜʦʩʪʠʯʴ ʢʘʞʜʳʡ, 

ʘ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʦʚʣʘʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʤ. ʊʘʢ 

ʩʠʣʴʥʳʝ ʫʯʝʥʠʢʠ ʧʝʨʝʭʦʜʷʪ ʢ ʟʘʜʘʥʠʷʤ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʘ ʩʣʘʙʳʝ ʥʘ-

ʯʠʥʘʷ ʩ ʧʨʦʩʪʳʭ ʟʘʜʘʥʠʡ, ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʪ ʢ ʙʦʣʝʝ ʩʣʦʞʥʳʤ. ʇʨʠ ʨʘʙʦʪʝ 

ʥʘʜ ʪʝʩʪʦʚʳʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ 

ʬʦʨʤʳ ʨʘʙʦʪʳ. ʅʘʧʨʠʤʝʨ, ʦʙʥʘʨʫʞʝʥʠʝ ʦʰʠʙʦʢ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʠʩʢʣʶʯʝʥʠʝ 

ʠʟ ʪʝʢʩʪʘ ʟʘʜʘʯ ʣʠʰʥʠʭ ʜʘʥʥʳʭ ʠ ʜʦʧʦʣʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʝʜʦʩʪʘʶʱʠʤʠ ʜʘʥ-

ʥʳʤʠ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʬʦʨʤʘ ʢʦʥʪʨʦʣʷ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ, ʜʣʷ ʵʪʦʛʦ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʘʟʥʦ ʫʨʦʚʥʝʚʳʝ 

ʢʦʥʪʨʦʣʴʥʳʝ ʨʘʙʦʪʳè. 

3. ʋʯʝʙʥʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʝ ʥʘ ʟʘʫʯʠʚʘʥʠʝ ʧʦʥʷʪʠʡ, ʘ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʪʠʚʦʚ ʫʯʝʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʠ ʪʚʦʨʯʝ-

ʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʠʟʫʯʝʥʠʶ ʧʨʝʜʤʝʪʘ.  

ʕʪʦʪ ʪʝʟʠʩ ʚʝʩʴʤʘ ʩʦʤʥʠʪʝʣʝʥ: ʥʠʢʦʛʜʘ ʫʯʝʙʥʠʢ ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʙʳʣ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥ çʥʘ ʟʘʫʯʠʚʘʥʠʝ ʧʦʥʷʪʠʡè (ʚ ʝʛʦ ʪʝʢʩʪʘʭ ʥʝ ʙʳʣʦ ʪʨʝʙʦʚʘʥʠʷ çʟʘʫʯʠè, 

ʘ ʙʳʣʠ: çʵʪʦ ʚʘʞʥʦ ʟʥʘʪʴè ʠ ʪ.ʧ.). ʅʘʧʨʠʤʝʨ, ʚ ʫʯʝʙʥʠʢʝ [8] (ʥʳʥʝ ʥʝ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ) ʚ ʨʘʟʜʝʣʝ çʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷè ʘʚʪʦʨʳ ʧʠʰʫʪ: çɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʨʘʙʦ-
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ʪʳ ʩ ʫʯʝʙʥʠʢʦʤ ʚ ʝʛʦ ʪʝʢʩʪ ʚʚʝʜʝʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʩʠʤʚʦʣʠʢʘ. ʊʘʢʠʤ ʰʨʠʬʪʦʤ 

(ʩʚʝʪʣʳʡ ʢʫʨʩʠʚ) ʚʳʜʝʣʝʥʦ ʪʦ, ʥʘ ʯʪʦ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʵʪʦ ʩʦʚʝʪʳ ʠʣʠ ʥʦʚʳʝ ʧʦʥʷʪʠʷ. ʉ ʥʠʤʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʚʳ ʧʦʟʥʘʢʦʤʠ-

ʪʝʩʴ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ. 

ʊʘʢʠʤ ʰʨʠʬʪʦʤ (ʞʠʨʥʳʡ) ʚʳʜʝʣʝʥʳ ʥʦʚʳʝ ʪʝʨʤʠʥʳ. ʀʭ ʩʤʳʩʣ ʥʫʞʥʦ 

ʫʤʝʪʴ ʦʙʲʷʩʥʠʪʴ ʚ 6-ʤ ʢʣʘʩʩʝ. 

ʊʘʢʠʤ ʰʨʠʬʪʦʤ (ʞʠʨʥʳʡ ʢʫʨʩʠʚ) ʚʳʜʝʣʝʥʳ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʞʝʣʘ-

ʪʝʣʴʥʦ ʚʳʫʯʠʪʴ ʥʘʠʟʫʩʪʴ. 

<é> 

  ʊʘʢ ʦʪʤʝʯʝʥ ʩʘʤʳʡ ʚʘʞʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ (ʧʨʘʚʠʣʘ, ʚʳʚʦ-

ʜʳ, ʧʦʷʩʥʝʥʠʷ)è. 

ɺ ʫʯʝʙʥʠʢʝ [9] ʥʦʚʳʝ ʪʝʨʤʠʥʳ (ʩʣʦʚʘ ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ) ʠ ʚʘʞʥʳʝ ʬʘʢʪʳ 

ʚʳʜʝʣʝʥʳ ʚ ʪʝʢʩʪʝ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ. ʇʨʘʚʠʣʘ ʠ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʣʝʟʥʦ 

ʟʘʧʦʤʥʠʪʴ, ʜʘʥʳ ʥʘ ʮʚʝʪʥʦʤ ʬʦʥʝ ʠʣʠ ʚ ʨʘʤʦʯʢʝ. 

ɿ.ɸ. ɾʫʤʘʛʫʣʦʚʘ [10], ʭʘʨʘʢʪʝʨʠʟʫʷ ʨʦʣʴ ʩʠʩʪʝʤʳ ʟʘʜʘʥʠʡ ʫʯʝʙʥʠʢʘ ʤʘ-

ʪʝʤʘʪʠʢʠ, ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʟʘʜʘʥʠʡ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʫʯʝʥʠʢ, ʨʘʙʦʪʘʷ ʥʘʜ ʝʸ ʩʦʜʝʨʞʘʥʠʝʤ, ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʚʘʣ 

ʪʚʦʨʯʝʩʢʦʝ ʠ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʧʨʦʷʚʣʷʣ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʫʤʝʥʠʝ ʧʨʠ-

ʤʝʥʷʪʴ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ-

ʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɺ ʩʠʩʪʝʤʫ ʟʘʜʘʥʠʡ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʢʣʶʯʝʥ  rʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʧʦʠʩʢʦʚʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʵʪʦʤ 

ʧʦʠʩʢʦʚʘʷ ʜʝʪ̫ʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʘ ʩʦʚʝʨʰʘʝʪʩʷ ʩ ʫʚʣʝʯʝʥʠʝʤ, ʦʥ ʠʩʧʳʪʳʚʘʝʪ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʧʦʜʲʝʤ, ʨʘʜʦʩʪʴ ʦʪ ʫʜʘʯʠ. ʇʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʦʮʝʩʩ ʠ ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʥʘ ʧʨʦʪʝʢʘ-

ʥʠʝ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ï ʤʳʰʣʝʥʠʷ, ʚʦʦʙʨʘʞʝʥʠʷ, ʧʘʤʷʪʠ, ʚʥʠʤʘʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʘ ʧʦʜʘʯʘ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ ʪʘʢʦʤ ʢʦʥʪʝʢ-

ʩʪʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʫʯʘʱʠʭʩʷ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʙʝʟ ʧʦʤʦʱʠ ʫʯʠʪʝʣʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ 

ʟʘʜʘʥʠʡ ʦʯʝʥʴ ʩʣʦʞʥʦ, ʦʜʥʘʢʦ, ʚ 90-ʝ ʛʦʜʳ ʍʍ ʚʝʢʘ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʧʦʧʳʪ-
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ʢʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʫʯʝʙʥʠʢ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʷʚʠʣʠʩʴ 

ʫʯʝʙʥʠʢʠ-ʩʦʙʝʩʝʜʥʠʢʠ [11], ʢʦʪʦʨʳʝ ʪʘʢ ʠ ʥʝ ʧʨʠʞʠʣʠʩʴ ʚ ʰʢʦʣʴʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ 2016 ʛʦʜʫ ʠʟ ʩʧʠʩʢʘ ʫʯʝʙʥʠʢʦʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʄʠʥʦʙʨʥʘʫʢʠ, 

ʠʟʲʷʣʠ ʫʯʝʙʥʠʢʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ:  

ʅ.ʗ. ɺʠʣʝʥʢʠʥʘ, ʚʳʜʝʨʞʘʚʰʠʝ ʤʥʦʞʝʩʪʚʦ ʧʝʨʝʠʟʜʘʥʠʡ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʰʢʦʣʴʥʠʢʘʤʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʝ ʩʘʤʦ-

ʩʪʦ̫ʪʝʣʴʥʦʩʪʴ), 

ɸ.ɻ. ʄʦʨʜʢʦʚʠʯʘ, ʨʝʘʣʠʟʫʶʱʠʝ ʧʨʦʙʣʝʤʥʦʩʪʴ ʚ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʝ ʪʚʦʨʯʝʩʢʦʝ ʠ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʟʘʜʘʯ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʝ 

ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʟʘʜʘʯ ʫʯʝʙʥʠʢʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʪʚʦʨʯʝʩʢʦʝ ʠ ʣʦʛʠ-

ʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʘ ʪʘʢʞʝ, ʪʨʝʙʦʚʘʥʠʝ ʚʢʣʶʯʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʟʘʜʘʯ ʟʘʜʘʥʠʡ ʧʦ-

ʠʩʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʫʯʝʙʥʠʢʫ ʦʧʠʩʘʥʳ ʚ ʩʪʘʪʴʝ 

[12]: çʉʦʜʝʨʞʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʠʢʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʦ ʥʘ ʛʘʨʤʦʥʠʟʘʮʠʶ ʧʨʝʜʤʝʪʥʳʭ ʠ ʣʠʯʥʦʩʪʥʳʭ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ, ʦʙʫʩʣʦʚʣʠ-

ʚʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʙʫʯʘʝʤʦʛʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʙʨʘʟʘ-

ʗ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʦʢʨʫʞʝʥʠʠ, ʧʨʠ ʵʪʦʤ ʚʥʝʰʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʩ-

ʧʨʠʥʠʤʘʝʪʩʷ ʠʤ ʢʘʢ ʩʨʝʜʘ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʅʘ ʨʝ-

ʰʝʥʠʝ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʦʜʠʥ ʠ 

ʪʦʪ ʞʝ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ: ʩʦʜʝʨʞʘʥʠʝ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʙʫʯʘʝʤʳʤ ʜʣʷ ʫʩ-

ʚʦʝʥʠʷ ʠʣʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʛʜʘ ʦʙʫʯʘʝ-

ʤʳʡ ʝʞʝʜʥʝʚʥʦ ʢʦʥʩʪʨʫʠʨʫʝʪ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʟʥʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʤʦʛʘʝʪ ʝʤʫ ʚ 

ʨʝʰʝʥʠʠ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʜʘʯ. ʋʯʝʙʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞ-

ʥʦ ʙʳʪʴ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʚ ʦʜʥʦʤ ʨʝʩʫʨʩʝ, ʥʘʧʨʠʤʝʨ ʚ ʫʯʝʙʥʠʢʝ. ʋʯʝʙʥʠʢ ʤʦ-

ʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʘʤʫʶ ʦʩʥʦʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʫʯʝʙʥʦʤʫ ʧʨʝʜʤʝʪʫ, ʧʦʵʪʦ-

ʤʫ ʝʛʦ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʜʦ ʜʦʧʦʣʥʷʪʴ ʜʨʫʛʠʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ (ʭʨʝ-
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ʩʪʦʤʘʪʠʠ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʨʘʢʪʠʢʫʤʳ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʨʝʩʫʨʩʳ ʠ ʜʨ.), ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʨʘʙʦʪʳ ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʜʦʙʨʘʪʴ ʥʝʜʦʩʪʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ. ʈʘʩʰʠʨʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʫʯʝʙʥʠʢʘ ʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʤʦʜʫʣʝʡ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʫʯʝʙ-

ʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʠ ʥʘʜʧʨʝʜʤʝʪʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʳʭ ʮʝʣʝʡ ʚ ʩʦʜʝʨʞʘʥʠʠ 

ʫʯʝʙʥʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʛʦʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʢʦʣʴ-

ʢʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʥɹʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʜʦʙʳʚʘʥʠʝ ʟʥʘʥʠʡ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦ-

ʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʫʤʝʥʠʷ 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʯʝʨʪʘʤʠ ʩʦ-

ʜʝʨʞʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʜʦʣʞʥʳ ʩʪʘʪʴ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʭʘ-

ʨʘʢʪʝʨ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʨʝʬʣʝʢʩʠʠ ʦʙʫʯʘʝʤʤrʠ ʧʨʠʦʙʨʝʪʘʝʤʳʭ 

ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʩʪʘʥʦʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ: ʫʯʠʪʴʩʷ ʧʦʟʥʘʚʘʪʴ (ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥ-

ʥʦʛʦ ʟʥʘʥʠʷ), ʫʯʠʪʴʩʷ ʜʝʣʘʪʴ (ʦʨʠʝʥʪʠʨʫʝʪ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʟʫʯʝʥ-

ʥʦʛʦ), ʫʯʠʪʴʩʷ ʞʠʪʴ (ʚʤʝʩʪʝ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʥʷʪʠʝ ʠʜʝʠ ʨʘʚʝʥʩʪʚʘ ʣʶʜʝʡ ʚ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʚʘʪʴ ʩʝʙʷ, ʩʚʦʶ ʩʝʤʴʶ ʠ ʩʚʦʝ ʩʦʦʙʱʝʩʪʚʦ), ʫʯʠʪʴʩʷ ʙʳʪʴ (ʘʢ-

ʮʝʥʪʠʨʫʝʪ ʫʤʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʚʦʝʛʦ ʧʦʪʝʥʮʠʘʣʘ)è. 

ʅʘʨʷʜʫ ʩ ʫʪʦʯʥʝʥʠʝʤ ʧʦʥʷʪʠʷ çʰʢʦʣʴʥʳʡ ʫʯʝʙʥʠʢè ʩʦʚʨʝʤʝʥʥʳʝ ʧʝʜʘʛʦ-

ʛʠ-ʤʘʪʝʤʘʪʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ:  

ʜʠʘʣʦʛ ʚ ʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʤʘʪʝʤʘʪʠʢʠ [13], ɻ.ɸ. ʂʣʝʢʦʚʢʠʥ; 

ʢʦʥʪʝʢʩʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʫʯʝʙʥʳʭ ʪʝʢʩʪʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ [14], 

ʄ. ɻ. ʄʘʢʘʨʯʝʥʢʦ;  

ʚʦʟʤʦʞʥʦʩʪʠ ʰʢʦʣʴʥʦʛʦ ʫʯʝʙʥʠʢʘ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʰʢʦʣʴʥʦʤʫ ʫʯʝʙʥʠʢʫ ʤʘʪʝʤʘʪʠ-

ʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʤʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʫʯʘʱʠʭʩʷ [7], ʀ.ʌ. ʂʘʰ-

ʣʘʯ, ʂ.ɽ. ʐʘʛʦʚʘ; 
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ʧʨʠʤʝʥʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘ-

ʪʠʢʠ ï ʆ.ɸ. ʌʦʤʠʥʘ [14]; ɸ.ɺ. ʄʫʭʘʤʝʜʰʠʥʘ [15]; 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʪʝʢʩʪʦʤ ʫʯʝʙʥʠʢʘ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘ-

ʪʠʢʠ [16], ɸ.ɺ. ɻʘʙʜʫʣʭʘʢʦʚ; 

ʢʘʢ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʫʯʝʙʥʠʢʠ ʤʘʪʝʤʘʪʠʢʠ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʫ 

ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ [17], ɺ. ɸ. 

ɼʘʣʠʥʛʝʨ. 

ʂʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʫʢʘʟʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʝʢʦʚʢʠʥ ɻ.ɸ. ʚ ʩʪʘʪʴʝ çɼʠʘʣʦʛ ʚ ʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʤʘʪʝʤʘ-

ʪʠʢʠè [13] ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʫʯʝʙʥʠʢʫ ʤʘʪʝʤʘ-

ʪʠʢʠ ʥʘʟʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʝ ʜʠʘʣʦʛʠʟʘʮʠʠ: çɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʷʚʥʦʛʦ ʜʠʘʣʦʛʘ ʚ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ ʚʚʦʜʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʝʨʩʦʥʘʞʠ, ʦʙʩʫʞʜʘʶʪʩʷ ʨʘʟʥʳʝ 

ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʣʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤʳ.  

ɼʣʷ ʩʪʠʤʫʣʷʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʤʝʞʧʦʣʫʰʘʨʥʦʛʦ ʜʠʘʣʦʛʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʬʦʨʤʳ ʧʦʜʘʯʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʜʣʷ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʜʠʘʣʦʛʘ ʫʯʝʥʠʢʘ ʩ ʪʝʢʩʪʦʤ ʫʯʝʙʥʠʢʘ ʘʚʪʦʨʳ ʦʙʨʘʱʘʶʪʩʷ ʢ ʯʠʪʘʪʝʣʶ, ʩʪʘʚʷ 

ʚʦʧʨʦʩʳ ʢ ʪʝʢʩʪʫ, ʚʳʜʚʠʛʘʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʪʚʝʪʳ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʠ ʪ.ʧ.è. 

ɺ ʩʪʘʪʴʝ [14], ʄʘʢʘʨʯʝʥʢʦ ʛʦʚʦʨʠʪ ʦ ʚʘʞʥʦʩʪʠ ʚʳʯʣʝʥʝʥʠʷ ʢʦʥʪʝʢʩʪʦʚ ʠʟ 

ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʝʢʩʪʘ, ʠ ʦʧʨʝʜʝʣʷʝʪ ʢʦʥʪʝʢʩʪ ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʙʨʘʟʦʤ ʢʘʢ 

çʢʚʘʟʠʪʝʢʩʪʦʚʳʡ ʬʝʥʦʤʝʥ, ʧʦʨʦʞʜʘʝʤʳʡ ʵʬʬʝʢʪʦʤ ʩʠʩʪʝʤʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ, ʢʘʢ ʵʢʩʧʨʝʩʩʠʚʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʝʛʦ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʠ ʚʳʨʘʞʝʥʥʳʡ ʚ ʩʫʧʝʨʘʜʜʠʪʠʚʥʦʩʪʠ ʠʭ ʩʤʳʩʣʦʚ ʠ ʟʥʘʯʝʥʠʡ ʠ ʚʭʦ-

ʜʷʱʠʡ ʚ ʪʝʢʩʪ ʷʟʳʢʦʚʦʡ ʝʜʠʥʠʮʳè. 

ɺʳʜʝʣʷʶʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʢʦʥʪʝʢʩʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ, ʥʦ ʚ 

ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʤʝʪʦʜʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ ï ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʝʪʦʜʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʙʨʘʟʫʶʱʝʛʦ ʩʠʩʪʝʤʫ ʚ 

ʩʦʟʥʘʥʠʠ ʫʯʠʪʝʣʷ ʠ  ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʧʨʦʮʝʩʩʝ ʚʦʩʧʨʠʷʪʠʷ ʷʚʥʦʛʦ ʠʣʠ ʠʥʳʤ ʦʙ-

ʨʘʟʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 
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ʄʝʪʦʜʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ ʤʦʞʥʦ ʨʘʟ-

ʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʤʦʪʠʚʘʮʠʦʥʥʦ-ʧʦʣʘʛʘʶʱʠʡ, ʧʨʝʝʤʩʪʚʝʥʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠ ʨʝʬʣʝʢʩʠʚʥʦ-ʦʮʝʥʦʯʥʳʡ.  

ʆ.ɸ. ʌʦʤʠʥʘ ʚ ʩʪʘʪʴʝ çʇʨʠʤʝʥʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙ-

ʥʠʢʦʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠè [15] ʫʪʚʝʨʞʜʘʝʪ: çʕʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ ʤʦʞʝʪ 

ʩʪʘʪʴ ʧʦʣʥʦʧʨʘʚʥʳʤ ʧʘʨʪʥʝʨʦʤ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʘ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʥʝ ʧʨʦʩʪʦ 

ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʫʨʦʢ, ʩʜʝʣʘʪʴ ʠʥʪʝʨʝʩʥʳʤ. ʆʥ ʨʘʩʰʠʨʷʝʪ ʛʦʨʠʟʦʥʪʳ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʨʝʙʝʥʢʘ ʚ ʝʛʦ ʫʤʝʥʠʠ ʫʯʠʪʴʩʷè. 

ɺ ʧʨʝʧʦʜʘʚʘʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤ-

ʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʫʨʦʢʘ: ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ, ʟʘʢʨʝʧʣʝʥʠʠ, ʧʦʚʪʦʨʝʥʠʠ, ʢʦʥʪʨʦʣʝ. ʆʜʥʦʡ ʠʟ ʬʦʨʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʦʚʦʡ ʪʝʤʳ ʷʚʣʷʶʪʩʷ ʫʨʦʢʠ-ʣʝʢʮʠʠ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ 

ʫʯʘʱʠʭʩʷ ʥʘ ʟʥʘʯʠʤʳʭ ʤʦʤʝʥʪʘʭ ʠʟʣʘʛʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʥʘ-

ʥʠʡ ʠ ʫʤʝʥʠʡ, ʭʦʨʦʰʠʤ ʧʦʤʦʱʥʠʢʦʤ ʧʦʩʣʫʞʘʪ ʛʦʪʦʚʳʝ ʪʝʩʪʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨ-

ʞʘʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʘʭ ʧʦ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʪʘʢʞʝ ʧʦ ʥʝʢʦʪʦʨʳʤ ʪʝʤʘʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʥʠʚʝʨʩʘʣʥɹʘʷ ʧʨʦʛʨʘʤʤʘ-ʪʝʩʪʠʨʦʚʱʠʢ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ 

ʨʝʞʠʤʝ ʢʘʢ ʪʨʝʥʘʞʝʨʘ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ. 

ɸ. ɺ. ʄʫʭʘʤʝʜʰʠʥʘ ʚ ʩʪʘʪʴʝ [16] ʦʧʨʝʜʝʣʷʝʪ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ ʢʘʢ, 

çʦʙʫʯʘʶʱʫʶ ʧʨʦʛʨʘʤʤʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʥʝʧʨʝ-

ʨʳʚʥʦʩʪʴ ʠ ʧʦʣʥʦʪʫ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; ʨʝʘʣʠʟʫʶʱʫʶ ʪʨʝʥʠʨʦʚʦʯʥʫʶ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʫʶ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʚʠʟʫʘ-

ʣʠʟʘʮʠʝʡ ʧʨʠ ʫʩʣʦʚʠʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠè, ʠ ʦʧʠʩʳʚʘʝʪ ʪʝʭʥʦʣʦ-

ʛʠʶ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ.  

ɸ.ɺ. ɻʘʙʜʫʣʭʘʢʦʚ [17] ʧʨʠʚʦʜʠʪ ʧʨʦʩʪʳʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʦʙʲʷʩ-

ʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ ʚ ʢʣʘʩʩʘʭ, ʛʜʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʤʝʥʴʰʠʥʩʪʚʘ ʈʦʩ-

ʩʠʠ ʨʘʟʛʦʚʘʨʠʚʘʶʪ ʥʘ ʨʦʜʥʦʤ ʷʟʳʢʝ. 

ʇʨʠʝʤ ʚʳʷʚʣʝʥʠʷ ʤʝʞʬʨʘʟʦʚʳʭ ʩʚʷʟʝʡ, ʛʜʝ ʫʯʘʱʠʝʩʷ ʯʠʪʘʷ ʪʝʢʩʪ ʧʦ ʘʙ-

ʟʘʮʘʤ, ʦʧʠʨʘʷʩʴ ʥʘ ʟʥʘʥʠʷ ʧʦ ʪʝʦʨʠʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʫʟʥʘʶʪ ʚʘʞʥʳʝ ʦʧʨʝʜʝʣʝ-
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ʥʠʷ ʠ ʩʚʦʡʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʫʯʘʱʠʤʩʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʠʪʘʪʴ ʦʪ-

ʨʳʚʦʢ ʪʝʢʩʪʘ ʧʨʠ ʵʪʦʤ ʚʳʧʠʩʘʪʴ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ 

ʧʨʝʜʣʦʞʝʥʠʷʭ. ʋʯʘʱʠʝʩʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʟʥʘʥʠʷ ʧʦ ʪʝʦʨʠʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʜʦʛʘ-

ʜʳʚʘʶʪʩʷ, ʯʪʦ ʵʪʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ, ʩʨʝʜʩʪʚʦʤ ʄʌʉ ʠ ʦʥʦ 

ʩʚʷʟʳʚʘʝʪ ʚʩʝ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʪʝʢʩʪ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʩʚʷʟʥʘʷ ʨʝʯʴ, 

ʩʤʳʩʣ ʢʦʪʦʨʦʡ ʧʦʥʪ̫ʝʥ ʯʠʪʘʪʝʣʶ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʩʧʨʦʩʠʪʴ ʫ ʫʯʘʱʠʭʩʷ, ʤʦʞʥʦ 

ʣʠ ʧʦʤʝʥʷʪʴ ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʠʡ, ʥʝ ʥʘʨʫʰʠʪʩʷ ʣʠ ʩʤʳʩʣ ʠ ʧʦʯʝ-

ʤʫ. ʋʯʘʱʠʝʩʷ ʧʨʦʚʦʜʷʪ ʷʟʳʢʦʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʤʳʩʣ ʪʝʨʷ-

ʝʪʩʷ ʠ ʪʝʢʩʪ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʦʥʷʪʥʳʤ. 

ʇʨʠʝʤ ʘʥʘʣʠʟʘ ʩʤʳʩʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʢʩʪʘ. ʋʯʘʱʠʤʩʷ ʜʘʝʪʩʷ ʪʝʢʩʪ ʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʡʪʠ ʚ ʢʘʞʜʦʤ ʘʙʟʘʮʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʦʩʥʦʚʥʫʶ 

ʤʳʩʣʴ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʷʩʥʷʶʱʫʶ ʵʪʫ ʤʳʩʣʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ 

ʦʙʨʘʟʫʝʪʩʷ ʩʤʳʩʣʦʚʘʷ ʩʚʷʟʴ. ʅʘʧʨʠʤʝʨ, ʧʨʝʜʣʘʛʘʝʤ ʫʯʘʱʠʤʩʷ ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʪʝʢʩʪ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʚʘʨʠʘʥʪʝ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʥʘʧʦʤʠʥʘʝʤ ʠʤ, ʯʪʦ ʝʩʣʠ ʧʝʨ-

ʚʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʘʙʟʘʮʘ ʟʘʢʣʶʯʘʝʪ ʦʩʥʦʚʥʫʶ ʤʳʩʣʴ, ʪʦ ʚʪʦʨʦʝ, ʪʨʝʪʴʝ ʠ ʜʨʫʛʠʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʷʩʥʷʶʪ ʵʪʫ ʤʳʩʣʴ ʠ ʩʚʷʟʳʚʘʶʪ ʧʦ ʩʤʳʩʣʫ ʦʜʥʦ ʧʝʨʚʦʝ ʧʨʝʜʣʦ-

ʞʝʥʠʝ ʩ ʜʨʫʛʠʤ ʧʝʨʚʳʤ ʧʨʝʜʣʦʞʝʥʠʝʤ ʩʣʝʜʫʶʱʝʛʦ ʘʙʟʘʮʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠ ʦʙ-

ʨʘʟʫʝʪʩʷ ʩʤʳʩʣʦʚʘʷ ʩʚʷʟʴ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʘʙʟʘʮʝʚ ʚ ʥʘ-

ʫʯʥʦʤ ʪʝʢʩʪʝ, ʧʨʝʜʣʘʛʘʝʤ ʫʯʘʱʠʤʩʷ ʚʧrʠʩʘʪʴ ʘʙʟʘʮʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʠ ʝʩʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʪʩʷ ʩʚʷʟʥʳʡ ʪʝʢʩʪ ï ʟʥʘʯʠʪ ʘʙʟʘʮʳ ʚʳʜʝʣʝʥʳ ʧʨʘʚʠʣʴʥʦ. ɿʘ-

ʪʝʤ ʧʨʝʜʣʘʛʘʝʤ ʫʯʘʱʠʤʩʷ ʧʦ ʧʝʨʚʳʤ ʧʨʝʜʣʦʞʝʥʠʷʤ ʩʦʩʪʘʚʠʪʴ ʧʣʘʥ ʠ ʨʘʩʩʢʘ-

ʟʘʪʴ ʩ ʧʦʤʦʱʴʶ ʥʝʛʦ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ.  

ʇʨʠʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʚʳʩʢʘʟʳʚʘʥʠʷ. ʕʪʦʪ ʧʨʠʝʤ 

ʩʚʷʟʘʥ ʩ ʘʥʘʣʠʟʦʤ ʜʨʫʛʦʡ ʪʝʢʩʪʦʚʦʡ ʝʜʠʥʠʮʘ ʨʝʯʠ ï ʩʣʦʞʥʦʛʦ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ 

ʮʝʣʦʛʦ ʠʣʠ ʩʚʝʨʭʬʨʘʟʦʚʦʛʦ ʝʜʠʥʩʪʚʘ. ʋʯʘʱʠʝʩʷ ʟʥʘʶʪ ʠʟ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʯʪʦ 

ʦʙʳʯʥʳʡ ʪʝʢʩʪ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʥʝ ʪʦʣʴʢʦ ʠʟ ʘʙʟʘʮʝʚ, ʥʦ ʠ ʤʠʢʨʦʪʝʢʩʪʦʚ. ʇʨʝʜ-

ʣʘʛʘʷ ʥʘʡʪʠ ʤʠʢʨʦʪʝʢʩʪʳ ʚ ʬʨʘʛʤʝʥʪʝ ʪʝʢʩʪʘ ʫʯʝʙʥʠʢʘ ʠ ʧʨʦ ʘʥʘʣʠʟʠʨʫʷ ʤʠʢ-

ʨʦʪʝʢʩʪ, ʫʯʘʱʠʝʩʷ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʤʠʢʨʦʪʝʤʘ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩ ï 

çʏʪʦ ʥʘʤ ʠʟʚʝʩʪʥʦ ʦ ʯʠʩʣʘʭ?è, ʘʥʘʣʠʟʠʨʫʷ ʩʤʳʩʣʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʥʠ ʚʳʯʣʝ-
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ʥʷʶʪ ʚʦʧʨʦʩ ʦʩʥʦʚʥʦʡ ʤʳʩʣʠ ʚʩʝʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ ï ʢʘʢ ʩʦʦʪʥʦʩʠʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʩ ʤʥʦʞʝʩʪʚʦʤ ʮʝʣʳʭ ʯʠʩʝʣ? 

ɺ.ɸ. ɼʘʣʠʥʛʝʨ [18]  ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ 

ʪʦ, ʯʪʦ ʚʦ ʌɻʆʉ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʘʞʥʝʡʰʝʝ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʙʫʯʝʥʠʷ: çʫʤʝʥʠʝ ʜʝʣʘʪʴ ʣʦʛʠʯʝʩʢʠʝ ʚʳʚʦʜʳ, ʧʨʦʚʦʜʠʪʴ ʜʦʢʘʟʘʪʝʣʴʥʳʝ ʨʘʩ-

ʩʫʞʜʝʥʠʷè ï ʩʦʜʝʨʞʠʪʩʷ ʪʦʣʴʢʦ ʧʝʨʝʯʥʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʚʦʝʥʠʷ 

ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʫʛʣʫʙʣʝʥʥʦʤ (ʧʨʦʬʠʣʴʥʦʤ) ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ʚ ʧʦʷʩʥʠʪʝʣʴ-

ʥʦʡ ʟʘʧʠʩʢʝ ʢ ʧʨʠʤʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʧʨʦ-

ʬʠʣʷ çʄʘʪʝʤʘʪʠʢʘè (ʩʨʝʜʠ ʫʤʝʥʠʡ, ʬʦʨʤʠʨʫʝʤʳʭ ʛʝʦʤʝʪʨʠʝʡ, ʦʪʤʝʯʝʥʦ: çʧʨʦ-

ʚʦʜʠʪʴ ʜʦʢʘʟʘʪʝʣʴʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʜʦʢʘʟʳʚʘʪʴ ʦʩʥʦʚʥʳʝ 

ʪʝʦʨʝʤʳ ʢʫʨʩʘè). ʇʨʦʚʝʜʝʥʥʳʡ ʘʚʪʦʨʦʤ ʘʥʘʣʠʟ ʩʪʘʥʜʘʨʪʦʚ, ʧʨʦʛʨʘʤʤ ʠ ʫʯʝʙ-

ʥʠʢʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʨʝʘʣʴʥʦʡ ʰʢʦʣʴʥʦʡ ʧʨʘʢʪʠʢʠ (ʩ ʚʚʝʜʝʥʠʝʤ ʆɻʕ ʠ ɽɻʕ 

ʫʯʠʪʝʣʷ ʥʝ ʦʪʚʦʜʷʪ ʥʘ ʫʨʦʢʘʭ ʜʦʣʞʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤ) ʧʦ-

ʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʙʣʝʤʝ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʪʝʦʨʝʤ ʥʝ ʫʜʝʣʷʝʪʩʷ 

ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ 

ʚʳʧʫʩʢʥʠʢʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ.  

ʀʪʘʢ, ʧʦʜʚʝʜʸʤ ʠʪʦʛ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ï ʰʢʦʣʴʥʦʛʦ ʫʯʝʙʥʠʢʘ ʤʘʪʝʤʘʪʠʢʠ ï ʚʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʩʪʘ-

ʥʦʚʠʪʩʷ ʟʘʜʘʯʘ ʧʦʣʥʦʮʝʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʫʯʝʙʥʠʢʘ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ 

ʰʢʦʣʴʥʠʢʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʛʦʪʦʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦ ʥʘ ʪʚʦʨʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠʟʫʯʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʠʢʘ, ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʨʘʩʰʠʨʷʷ ʛʨʘʥʠʮʳ ʫʯʝʙʥʠʢʘ ʜʦ ʨʘʟʤʝʨʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
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ʉʊɸʈʀʅʅʓɽ ɿɸɼɸʏʀ ʅɸ ɼɽʃʀʄʆʉʊʔ 

 

ʂʘʧʠʪʦʥʦʚʘ ʊʘʪʴʷʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʢʠ  

ʠ ʤʝʪʦʜʠʢʠ ʝʝ ʧʨʝʧʦʜʘʚʘʥʠʷ  

ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ 

 

ʇʨʦʥʠʥʘ ɸʥʘʩʪʘʩʠʷ ʉʝʨʛʝʝʚʥʘ,  

ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʄʆʋ çʉʆʐ ˉ 21 

ʠʤ. ʇ.ɸ.ʉʪʦʣʳʧʠʥʘè, ʤʘʛʠʩʪʨʘʥʪ ʤʝʭʘ-

ʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣɹʪʝʪʘ  

ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ 

 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʚʢʣʶʯʝʥʠʷ ʠʩʪʦʨʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʩʦʜʝʨʞʘʥʠʝ ʫʨʦʢʦʚ ʤʘʪʝʤʘʪʠʢʠ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʥʘ ʫʨʦʢʝ ʩʪʘʨʠʥʥʳʭ ʟʘʥʠʤʘ-

ʪʝʣʴʥʳʭ ʟʘʜʘʯ. ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʪʨʘʜʠʮʠʷʭ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʰʢʦʣʳ çʚʩʝʛʜʘ ʫʜʝʣʷ-

ʣʦʩʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʟʘʥʠʤʘʪʝʣʴʥʳʤ ʟʘʜʘʯʘʤ, ʪʘʢ ʢʘʢ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʵʣʝʤʝʥʪ 

ʟʘʥʠʤʘʪʝʣʴʥʦʩʪʠ ʦʙʣʝʛʯʘʝʪ ʦʙʫʯʝʥʠʝè [1, ʩ. 3]. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʟʥʘʢʦʤʠʪʴ 

ʫʯʘʱʠʭʩʷ ʩ ʘʚʪʦʨʩʢʠʤʠ (çʢʣʘʩʩʠʯʝʩʢʠʤʠè) ʩʧʦʩʦʙʘʤʠ ʨʝʰʝʥʠʷ ʠʩʪʦʨʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʟʘʜʘʯ ʧʦ ʪʝʦʨʠʠ ʜʝʣʠʤʦʩʪʠ.  

ɿʘʜʘʯʘ 1. ʉʢʦʣʴʢʦ ʷʠʮ ʚ ʣʫʢʦʰʢʝ? [1, ʩ. 13]. ʇʨʠʰʝʣ ʢʨʝʩʪʴʷʥʠʥ ʥʘ ʙʘʟʘʨ 

ʠ ʧʨʠʥʝʩ ʣʫʢʦʰʢʦ ʷʠʮ. ʊʦʨʛʦʚʮʳ ʝʛʦ ʩʧʨʦʩʠʣʠ. çʄʥʦʛʦ ʣʠ ʫ ʪʝʙʷ ʚ ʪʦʤ ʣʫʢʦʰ-

ʢʝ ʷʠʮ?è ʂʨʝʩʪʴʷʥʠʥ ʤʦʣʚʠʣ ʠʤ ʪʘʢ: çʗ ʚʩʝʛʦ ʥʝ ʧʦʤʥʶ ʥʘ ʧʝʨʝʯʝʥʴ, ʩʢʦʣʴʢʦ ʚ 

ʪʦʤ ʣʫʢʦʰʢʝ ʷʠʮ. ʊʦʣʴʢʦ ʧʦʤʥʶ: ʧʝʨʝʢʣʘʜʳʚʘʣ ʷ ʪʝ ʷʡʮʘ ʚ ʣʫʢʦʰʢʦ ʧʦ 2 ʷʡʮʘ, 

ʪʦ ʦʜʥʦ ʷʡʮʦ ʣʠʰʥʝʝ ʦʩʪʘʣʦʩʴ ʥʘ ʟʝʤʣʝ; ʠ ʷ ʢʣʘʣ ʚ ʣʫʢʦʰʢʦ ʧʦ 3 ʷʡʮʘ, ʪʦ ʦʜʥʦ 

ʞʝ ʷʡʮʦ ʦʩʪʘʣʦʩʴ; ʠ ʷ ʢʣʘʣ ʧʦ 4 ʷʡʮʘ, ʪʦ ʦʜʥʦ ʞʝ ʷʡʮʦ ʦʩʪʘʣʦʩʴ; ʠ ʷ ʠʭ ʢʣʘʣ ʧʦ 6 

ʷʠʮ, ʪʦ ʦʜʥʦ ʞʝ ʷʡʮʦ ʦʩʪʘʣʦʩʴ; ʠ ʷ ʢʣʘʣ ʠʭ ʧʦ 7 ʷʠʮ, ʪʦ ʥʠ ʦʜʥʦʛʦ ʥʝ ʦʩʪʘʣʦʩʴ. 

ʉʦʯʪʠ ʤʥʝ, ʩʢʦʣʴʢʦ ʚ ʪʦʤ ʣʫʢʦʰʢʝ ʷʠʮ ʙʳʣʦè? 

ʈʝʰʝʥʠʝ. ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ x
 
ʠʩʢʦʤʦʝ ʯʠʩʣʦ ʷʠʮ. ʇʦ ʫʩʣʦʚʠ ʁʟʘʜʘʯʠ, ʯʠʩ-

ʣʦ (x-1) ʢʨʘʪʥʦ 2, 3, 4, 5 ʠ 6, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʠʩʣʦ (x-1) ʢʨʘʪʥʦ ʅʆʂ(2,3,4,5,6) = 

60, ʪ.ʝ. x = 60Ān+1, ʛʜʝ n ï ʥʝʢʦʪʦʨʦʝ ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ. ʊʘʢʞʝ ʧʦ ʫʩʣʦʚʠʶ, 

ʯʠʩʣʦ x ʢʨʘʪʥʦ 7, ʪʦ ʝʩʪʴ 
7

160n
 ï ʮʝʣʦʝ. ʅʘʠʤʝʥʴʰʝʝ n, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʵʪʦ-

ʤʫ ʫʩʣʦʚʠʶ, ʨʘʚʥʦ 5. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, x = 60Ā5+1=301. 

ʆʪʚʝʪ. 301 ʷʡʮʦ. 

ɿʘʜʘʯʘ 2. (ɸʜʘʤ ʈʠʟʝ, ʥʝʤʝʮʢʠʡ ʤʘʪʝʤʘʪʠʢ 16 ʚʝʢʘ) [2, c. 43]. ʊʨʦʝ ʚʳʠʛ-

ʨʘʣʠ ʥʝʢʦʪʦʨʫʶ ʩʫʤʤʫ ʜʝʥʝʛ. ʅʘ ʜʦʣʶ ʧʝʨʚʦʛʦ ʧʨʠʰʣʦʩʴ ı ʵʪʦʡ ʩʫʤʤʳ, ʥʘ ʜʦ-

ʣʶ ʚʪʦʨʦʛʦ 1/7, ʘ ʥʘ ʜʦʣʶ ʪʨʝʪʴʝʛʦ ï 17 ʬʣʦʨʠʥʦʚ. ʂʘʢ ʚʝʣʠʢ ʚʝʩʴ ʚʳʠʛʨʳʰ? 
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ʈʝʰʝʥʠʝ. ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ x ʠʩʢʦʤʦʝ ʯʠʩʣʦ. ʇʨʝʜʧʦʣʦʞʠʚ, ʯʪʦ ʚʳʠʛʨʳʰ 

ʢʘʞʜʦʛʦ ʚʳʨʘʞʘʝʪʩʷ ʮʝʣʳʤ ʯʠʩʣʦʤ, ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʠʩʢʦʤʦʝ ʯʠʩʣʦ ʜʝʣʠʪʩʷ 

ʥʘ 4 ʠ 7. ʅʆʂ(4, 7) = 28, ʟʥʘʯʠʪ: 

ʧʝʨʚʳʡ ʧʦʣʫʯʠʣ: 28:4=7 (ʬʣ.), 

ʚʪʦʨʦʡ: 28:7=4 (ʬʣ.),  

ʪʨʝʪʠʡ: 28 ï (4+7)=17 (ʬʣ.). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʦ 28 ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ 

ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ. 

ʆʪʚʝʪ. 28 ʬʣʦʨʠʥʦʚ. 

ɿʘʜʘʯʘ 3. [2, c. 14]. ʀʟ çʛʨʝʯʝʩʢʦʡ ʘʥʪʦʣʦʛʠʠè. 

ï ʉʢʘʞʠ ʤʥʝ, ʟʥʘʤʝʥʠʪʳʡ ʇʠʬʘʛʦʨ, ʩʢʦʣʴʢʦ ʫʯʝʥʠʢʦʚ ʧʦʩʝʱʘʶʪ ʪʚʦʶ 

ʰʢʦʣʫ ʠ ʩʣʫʰʘʶʪ ʪʚʦʠ ʙʝʩʝʜʳ? 

ï ɺʦʪ ʩʢʦʣʴʢʦ, ï ʦʪʚʝʪʠʣ ʬʠʣʦʩʦʬ, ï ʧʦʣʦʚʠʥʘ ʠʟʫʯʘʝʪ ʤʘʪʝʤʘʪʠʢʫ, ʯʝʪ-

ʚʝʨʪʴ ʤʫʟʳʢʫ, ʩʝʜʴʤʘʷ ʯʘʩʪʴ ʧʨʝʙʳʚʘʝʪ ʚ ʤʦʣʯʘʥʠʠ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʝʱʝ ʪʨʠ 

ʞʝʥʠɦʥʳ. 

ʈʝʰʝʥʠʝ. ʅʘʭʦʜʠʤ ʅʆʂ(2, 4, 7) = 28. ʆʪʚʝʪ. 28 ʫʯʝʥʠʢʦʚ. 

ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʜʝʣʠʤʦʩʪʠ ʠʟʫʯʘʶʪʩʷ ʚ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ 5-6 ʢʣʘʩʩʦʚ. 

ʉ ʮʝʣʴʶ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʢ ʧʦʥʷʪʠʷʤ ʥʘʠ-

ʙʦʣʴʰʝʛʦ ʦʙʱʝʛʦ ʜʝʣʠʪʝʣʷ ʠ ʥʘʠʤʝʥʴʰʝʛʦ ʦʙʱʝʛʦ ʢʨʘʪʥʦʛʦ ʧʦʣʝʟʥʦ ʚʝʨʥʫʪʴʩʷ 

ʚ 7-9 ʢʣʘʩʩʘʭ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʷʜʘ ʪʝʤ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ çɸʣʛʝʙʨʘ 7-9è ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʥʘ ʫʨʦʢʘʭ. ɺ ʢʫʨʩʝ çɸʣʛʝʙʨʘ 7è ï ʵʪʦ ʪʝʤʳ çʌʦʨʤʫʣʳ ʩʦʢʨʘʱʝʥʥʦʛʦ 

ʫʤʥʦʞʝʥʠʷè, çʈʘʟʣʦʞʝʥʠʝ ʥʘ ʤʥʦʞʠʪʝʣʠè, çʈʝʰʝʥʠʝ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡè ʠ 

çʉʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡè; ʜʣʷ ʢʫʨʩʘ çɸʣʛʝʙʨʘ 8è ï ʪʝʤʘ çɼʨʦʙʥʳʝ ʨʘ-

ʮʠʦʥʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷè; ʜʣʷ ʢʫʨʩʘ çɸʣʛʝʙʨʘ 9è ï ʪʝʤʳ çʂʚʘʜʨʘʪʥʳʡ ʪʨʝʭʯʣʝʥè 

ʠ çɸʨʠʬʤʝʪʠʯʝʩʢʘʷ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʧʨʦʛʨʝʩʩʠʷè. 

ʅʘʧʨʠʤʝʨ, ʟʘʜʘʯʫ 3 ʤʦʞʥʦ ʨʝʰʘʪʴ ʚ 7 ʢʣʘʩʩʝ ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ. 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ ʫ ʇʠʬʘʛʦʨʘ ʙʳʣʦ x ʫʯʝʥʠʢʦʚ, ʪʦʛʜʘ x
2

1
 ï ʠʟʫʯʘʣʦ ʤʘʪʝ-

ʤʘʪʠʢʫ, x
4

1
 ï ʤʫʟʳʢʫ, x

7

1
 ï ʧʨʝʙʳʚʘʣʦ ʚ ʤʦʣʯʘʥʠʠ, ʠ ʝʱʝ ʙʳʣʦ ʪʨʠ ʞʝʥʱʠʥʳ. 
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ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ: ,3
7

1

4

1

2

1
xxxx  ʨʝʰʘʷ ʝʛʦ, ʥʘʭʦʜʠʤ 28x . 

ʆʪʚʝʪ. ʋ ʇʠʬʘʛʦʨʘ ʙʳʣʦ 28 ʫʯʝʥʠʢʦʚ. 

ɺ 8 ʢʣʘʩʩʝ ï ʧʨʠ ʨʝʰʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʪʝʢʩʪʦʚʳʭ ʟʘʜʘʯ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ. 

ɿʘʜʘʯʘ 4. ʊʫʨʠʩʪʳ ʧʨʦʝʭʘʣʠ ʟʘ ʧʝʨʚʳʡ ʜʝʥʴ 56 ʢʤ, ʟʘ ʚʪʦʨʦʡ ï 72 ʢʤ, ʧʨʠ-

ʯʝʤ ʠʭ ʩʢʦʨʦʩʪʴ ʙʳʣʘ ʦʜʠʥʘʢʦʚʘ ʠ ʚʳʨʘʞʘʣʘʩʴ ʮʝʣʳʤ ʯʠʩʣʦʤ ʢʤ/ʯ., ʠ ʢʘʞʜʳʡ 

ʜʝʥʴ ʦʥʠ ʙʳʣʠ ʚ ʧʫʪʠ ʮʝʣʦʝ ʯʠʩʣʦ ʯʘʩʦʚ. ʅʘʡʪʠ ʩʢʦʨʦʩʪʴ, ʝʩʣʠ ʦʥʘ ʙʳʣʘ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʫʩʣʦʚʠʶ. [3, ʩ.79] 

ʈʝʰʝʥʠʝ. ʆʙʦʟʥʘʯʠʤ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʪʫʨʠʩʪʘʤʠ ʟʘ ʧʝʨʚʳʡ ʜʝʥʴ, ʯʝʨʝʟ 

S1, ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʚʦ ʚʪʦʨʦʡ ʜʝʥʴ ï S2; ʘ ʚʨʝʤʷ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʧʫʪʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʚ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʜʝʥʴ ï t1 ʠ t2. ʂʘʢ ʠʟʚʝʩʪʥʦ, 
v

S
t , ʛʜʝ v ï ʩʢʦʨʦʩʪʴ. 

ʊʘʢ ʢʘʢ ʧʦ ʫʩʣʦʚʠʶ t1 ʠ t2 ï ʮʝʣʳʝ, ʪʦ v ï ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ S1 ʠ S2 , ʘ ʨʘʟ v ï ʤʘʢ-

ʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʫʩʣʦʚʠʶ, ʪʦ v =ʅʆɼ(S1,S2)= 

=ʅʆɼ(56,72)=8(ʢʤ/ʯ). 

ʉʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚ 9 ʢʣʘʩʩʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ 

çʂʚʘʜʨʘʪʥʳʡ ʪʨʝʭʯʣʝʥè, ʩʬʦʨʤʫʣʠʨʦʚʘʚ ʠʭ ʧʦ-ʜʨʫʛʦʤʫ (ʝʩʣʠ ʩ çʢʣʘʩʩʠʯʝʩʢʦʡè 

ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʫʯʘʱʠʝʩʷ ʥʝ ʩʤʦʛʫʪ ʩʧʨʘʚʠʪʴʩʷ), ʘ ʠʤʝʥʥʦ: çʈʘʟʣʦʞʠʪʝ ʥʘ 

ʤʥʦʞʠʪʝʣʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʠʚ ʢʚʘʜʨʘʪ ʜʚʫʯʣʝʥʘè. 

ɿʘʜʘʯʘ ʉʦʬʠʠ ɾʝʨʤʝʥ [4]. ɼʦʢʘʟʘʪʴ, ʯʪʦ ʢʘʞʜʦʝ ʯʠʩʣʦ ʚʠʜʘ 44a  ʝʩʪʴ 

ʩʦʩʪʘʚʥʦʝ (ʝʩʣʠ ʘ ʥʝ ʨʘʚʥʦ 1). 

ʈʝʰʝʥʠʝ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʚʳʪʝʢʘʝʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ: 

).22)(22()2()2(4)2(4444 22222222244 aaaaaaaaaaaa  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʦ 44a  ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ 

ʤʥʦʞʠʪʝʣʝʡ, ʥʝ ʨʘʚʥʳʭ ʩʘʤʦʤʫ ʯʠʩʣʫ ʠ ʝʜʠʥʠʮʝ (ʪʘʢ ʢʘʢ  

11)1(1)12(22 222 aaaaa  ʠ 1222 aa ), ʪʦ ʝʩʪʴ ʯʠʩʣʦ 44a ï ʩʦ-

ʩʪʘʚʥʦʝ. 

 



 55 

ɿʘʜʘʯʘ ɻʦʣʴʜʙʘʭʘ [2, ʩ. 33]. ɼʦʢʘʟʘʪʴ, ʯʪʦ ʣʶʙʦʝ ʯʠʩʣʦ ʚʠʜʘ 14 4n  (n  ï 

ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ) ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʳʤ ʪʦʣʴʢʦ ʧʨʠ 1n . 

ʈʝʰʝʥʠʝ. 

).212)(212()2()12(4122)2(14 2222222224 nnnnnnnnnn   

ʇʨʠ 1n  ʵʪʦ ʯʠʩʣʦ ʨʘʚʥʦ 5, ʧʨʠ ʜʨʫʛʠʭ ʟʥʘʯʝʥʠʷʭ n ʦʥʦ ʙʫʜʝʪ ʩʦʩʪʘʚʥʳʤ. 

ɼʘʣʴʥʝʡʰʝʝ ʦʙʨʘʱʝʥʠʝ ʢ ʵʪʠʤ ʜʚʫʤ ʟʘʜʘʯʘʤ ʚʦʟʤʦʞʥʦ ʚ 10/11 ʢʣʘʩʩʝ ʩ 

ʫʛʣʫʙʣʝʥʥʳʤ ʠʟʫʯʝʥʠʝʤ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʝʤʳ çʂʦʤʧʣʝʢʩʥʳʝ 

ʯʠʩʣʘ ʠ ʤʥʦʛʦʯʣʝʥʳè. 
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ɿɸʅʀʄɸʊɽʃʔʅʓɽ ɿɸɼɸʏʀ ʅɸ ʋʈʆʂɸʍ ɿɸʂʈɽʇʃɽʅʀʗ 

ɻɽʆʄɽʊʈʀʏɽʉʂʆɻʆ ʄɸʊɽʈʀɸʃɸ 
 

ʂʦʥʜʨʘʮʢʦʚʘ ʇʦʣʠʥʘ ɸʣʝʢʩʝʝʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ  

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʫʤʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʚʩʪʘʝʪ ʚʦʧʨʦʩ 

ʦ ʧʦʜʜʝʨʞʘʥʠʠ ʠʥʪʝʨʝʩʘ ʫʯʘʱʠʭʩʷ ʠ ʠʭ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʫʨʦʢʘ. ʆʜ-

ʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʚ ʫʨʦʢ ʟʘʥʠʤʘ-

ʪʝʣʴʥʳʭ ʟʘʜʘʥʠʡ. 

ʇʦʜ ʟʘʥʠʤʘʪʝʣʴʥʦʩʪʴʶ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʠʜʘʢ-

ʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʚʦʟʙʫʞʜʘʶʱʠʭ ʠʥʪʝʨʝʩ ʠ ʚʥʠʤʘʥʠʝ ʫʯʘʱʠʭʩʷ ʠ ʩʪʠʤʫʣʠ-

ʨʫʶʱʠʭ ʠʭ ʢ ʫʯʝʥʠʶ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʷʨʢʦʩʪʴʶ ʠʟʣʦʞʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ, ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʥʪʝʨʝʩʥʳʭ ʬʘʢʪʦʚ, ʩʠʪʫʘʮʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʦʨʦʰʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʠ ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʭʫʜʦʞʝʩʪ-

ʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʤʫʟʳʢʘʣʴʥʳʭ ʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ [1]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʥʠʤʘʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʪʚʦʨʯʝʩʢʫʶ ʮʝ-

ʣʝʥʘʧʨʘʚʣʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ ʦʙʫʯʘʶʱʠʝʩʷ ʛʣʫʙʞʝ ʠ ʣʝʛ-

ʯʝ ʧʦʟʥʘʶʪ ʷʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʝ. 

ʋʯʝʙʥʳʝ ʟʘʜʘʥʠʷ ʟʘʥʠʤʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʮʝʥʥʳ ʪʝʤ, ʯʪʦ ʦʥʠ ʥʘʨʷʜʫ ʩ ʧʨʠ-

ʚʠʪʠʝʤ ʰʢʦʣʴʥʠʢʘʤ ʠʥʪʝʨʝʩʘ ʢ ʫʯʝʥʠʶ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʠʶ ʫʯʝʙʥʳʭ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ.  

ʇʨʠʤʝʥʝʥʠʝ ʟʘʥʠʤʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʥʘ ʫʨʦʢʘʭ ʛʝʦʤʝʪʨʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʝʩʣʠ, 

ʚʦ-ʧʝʨʚʳʭ, ʠʟʫʯʘʝʪʩʷ ʤʘʪʝʨʠʘʣ, ʧʦʜʣʝʞʘʱʠʡ ʧʨʦʯʥʦʤʫ ʟʘʧʦʤʠʥʘʥʠʶ; ʚʦ-ʚʪʦʨʳʭ, 

ʧʨʦʭʦʜʷʪʩʷ ʩʣʦʞʥʳʝ ʪʝʤʳ; ʚ-ʪʨʝʪʴʠʭ, ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʜʥʦʪʠʧʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ. ʇʨʠ ʵʪʦʤ 

ʩʪʦʠʪ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʤʘʪʝʨʠʘʣʫ, ʦʪʨʘʞʘʶʱʝʤʫ ʩʫʱʝʩʪʚʝʥʥʳʝ ʤʦʤʝʥʪʳ 

ʠʟʫʯʘʝʤʦʛʦ. ɿʘʥʠʤʘʪʝʣʴʥʳʝ ʟʘʜʘʥʠʷ ʜʦʣʞʥʳ ʦʨʛʘʥʠʯʥʦ ʚʧʠʩʳʚʘʪʴʩʷ ʚ ʫʨʦʢ, ʧʨʠ-

ʜʘʚʘʷ ʝʤʫ ʜʠʜʘʢʪʠʯʝʩʢʠʝ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʠ ʨʘʟʚʠʚʘʶʱʠʝ ʬʫʥʢʮʠʠ [2]. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʝʤʦʚ ʜʦʙʘʚʣʝʥʠʷ ʚ ʟʘʜʘʯʫ ʟʘʥʠʤʘʪʝʣʴʥʦʩʪʠ. 

ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʧʦʜʘʯʝʡ ʤʘʪʝʨʠʘʣʘ (ʚʚʝʜʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʛʝʨʦʷ, 
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ʥʝʦʙʳʯʥʘʷ ʟʘʧʠʩʴ ʠʣʠ ʯʝʨʪʝʞ, ʠ ʪ.ʜ.), ʩʪʨʫʢʪʫʨʦʡ ʟʘʜʘʯʠ (ʚʳʷʚʣʝʥʠʝ ʧʨʦʪʠʚʦ-

ʨʝʯʠʷ, ʥʘʭʦʞʜʝʥʠʝ ʦʰʠʙʢʠ ʠ ʪ.ʜ.) ʠʣʠ ʞʝ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʧʨʦʮʝʩʩʦʤ ʝʝ ʨʝʰʝ-

ʥʠʷ (ʠʛʨʳ ʩ ʯʠʩʣʘʤʠ, ʟʘʰʠʬʨʦʚʘʥʥʳʝ ʧʨʠʤʝʨʳ ʠ ʪ.ʜ.). ʃʶʙʦʡ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ (ʝʸ ʧʦʜʘʯʘ, ʨʝʰʝʥʠʝ, ʘʥʘʣʠʟ, ʦʪʚʝʪ, ʚʳʚʦʜ) ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʦʙʯr-

ʥʳʤ ʜʣʷ ʫʯʘɦ ʠʭʩʷ. ʂ ʟʘʥʠʤʘʪʝʣʴʥʳʤ ʟʘʜʘʯʘʤ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʥʦʩʷʪ ʠʩʪʦʨʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʠʩʪʦʨʠʯʝʩʢʠʝ, ʦʣʠʤʧʠʘʜʥʳʝ ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʟʘʜʘʯʠ-ʩʢʘʟʢʠ [3]. 

ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʦʣʠʤʧʠʘʜʥʳʭ ʟʘʜʘʯʘʭ. ɺ ʛʝʦʤʝʪʨʠʠ ʦʥʠ ʯʘʱʝ 

ʚʩʝʛʦ ʩʚʦʜʷʪʩʷ ʢ ʟʘʜʘʯʘʤ ʥʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʢʨʝʧʣʝʥʠʶ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ ʟʘʜʘʯʫ: çɼʚʘ 

ʦʜʠʥʘʢʦʚʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠʟ ʙʫʤʘʛʠ ʫʜʘʣʦʩʴ ʧʦʣʦʞʠʪʴ ʦʜʠʥ ʥʘ 

ʜʨʫʛʦʡ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ (ʧʨʠ ʵʪʦʤ ʚʝʨʰʠʥʘ ʧʨʷʤʦʛʦ ʫʛʣʘ ʦʜʥʦʛʦ 

ʧʦʧʘʣʘ ʥʘ ʩʪʦʨʦʥʫ ʜʨʫʛʦʛʦ). ɼʦʢʘʞʠʪʝ, ʯʪʦ ʟʘʰʪʨʠʭʦʚʘʥʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʨʘʚ-

ʥʦʩʪʦʨʦʥʥʠʡè [4]. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʥʘʤʠʯʝ-

ʩʢʠʝ ʤʦʜʝʣʠ ʨʘʚʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʩʦʟʜʘʥʥʳʝ ʚ ʠʥʪʝʨʘʢʪʠʚ-

ʥʦʡ ʩʨʝʜʝ, (ʥʘʧʨʠʤʝʨ, ʚ ç1ʉ: ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨè). ɺ ʥʘʯʘʣʝ ʧʦʧʨʦ-

ʩʠʤ ʫʯʘʱʠʭʩʷ ʠʟʦʙʨʘʟʠʪʴ ʠ ʦʧʠʩʘʪʴ ʩʣʦʚʘʤʠ ʠ ʬʦʨʤʫʣʘʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʦʥ-

ʬʠʛʫʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʦʙʲʝʜʠʥʷʷ ʠ ʧʝʨʝʩʝʢʘʷ ʵʪʠ ʪʨʝʫʛʦʣʴʥʠʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʯʝʥʠʢʠ ʧʦʣʫʯʘʶʪ ʠ ʦʧʠʩʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ: ʜʚʝ ʧʘ-

ʨʳ ʨʘʚʥʦʙʝʜʨʝʥʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʥʝʚʳʧʫʢʣʳʝ ʤʥʦʛʦʫʛʦʣʴ-

ʥʠʢʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1, ʩ ʢʦʪʦʨʦʡ 

ʫʯʘʱʠʝʩʷ ʧʨʦʜʦʣʞʘʪ ʨʘʙʦʪʘʪʴ.  

 
ʈʠʩʫʥʦʢ 1 ï ʈʠʩʫʥʦʢ ʢ ʟʘʜʘʯʝ ʦ ʧʝʨʝʩʝʯʝʥʠʠ 

ʨʘʚʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ 

 
ʈʠʩʫʥʦʢ 2 ï ʆʙʦʟʥʘʯʝʥʠʝ ʪʦʯʝʢ ʥʘ ʯʝʨʪʝʞʝ ʢ 

ʟʘʜʘʯʝ ʦ ʧʝʨʝʩʝʯʝʥʠʠ ʨʘʚʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ  
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ɼʘʣʝʝ ʧʨʝʜʣʦʞʠʤ ʫʯʝʥʠʢʘʤ ʟʘʨʠʩʦʚʘʪʴ ʵʪʫ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʟʘʰʪʨʠʭʦʚʘʪʴ 

çʦʙʱʫʶ ʯʘʩʪʴ ʪʨʝʫʛʦʣʴʥʠʢʦʚè, ʦʙʦʟʥʘʯʠʪʴ ʙʫʢʚʘʤʠ ʚʝʨʰʠʥʳ (ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 2), ʘ ʟʘʪʝʤ ʚʳʩʢʘʟʘʪʴ ʛʠʧʦʪʝʟʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʠʜʘ ʟʘʰʪʨʠʭʦʚʘʥʥʦʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ.   

ɻʠʧʦʪʝʟʘ: ʟʘʰʪʨʠʭʦʚʘʥʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ɸɺʉ ï ʨʘʚʥʦʩʪʦʨʦʥʥʠʡ. 

ɼʦʢʘʟʳʚʘʝʤ ʠʩʪʠʥʥʦʩʪʴ ʛʠʧʦʪʝʟʳ ʚ ʭʦʜʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ. ʆʩ-

ʥʦʚʥʘʷ ʠʜʝʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʚʝʥʩʪʚʦ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʪʨʝ-

ʫʛʦʣʴʥʠʢʦʚ (AD=BE ï ʙʦʣʴʰʠʝ ʢʘʪʝʪʳ, ɸʉ=ɺɸ ï ʤʝʥʴʰʠʝ ʢʘʪʝʪʳ, DC=EA ï 

ʛʠʧʦʪʝʥʫʟʳ, ʫʛʦʣ A ʨʘʚʝʥ ʫʛʣʫ C, ʫʛʦʣ E ʨʘʚʝʥ ʫʛʣʫ D, ʫʛʦʣ BAE ʨʘʚʝʥ ʫʛʣʫ 

CɸD=90Á).  

ɺʦʧʨʦʩʳ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ: 

1) ʂʘʢʠʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʭʦʜʷʪ ʚ ʪʨʝʫʛʦʣʴʥʠʢ ɸɺʉ? // 

AB=AC;  ʫʛʦʣ A ʨʘʚʝʥ ʫʛʣʫ C.  

2) ʏʪʦ ʩʣʝʜʫʝʪ ʠʟ ʨʘʚʝʥʩʪʚʘ ʩʪʦʨʦʥ AB=AC? // ɸɺʉ ï ʨʘʚʥʦʙʝʜʨʝʥʥʳʡ, 

ʟʥʘʯʠʪ ʫʛʣʳ ʧʨʠ ʦʩʥʦʚʘʥʠʠ ɺʉ ʨʘʚʥʳ, ʪʦ ʝʩʪʴ ʚ ʪʨʝʫʛʦʣʴʥʠʢʝ ɸɺʉ: ʫʛʦʣ ɺ ʨʘ-

ʚʝʥ ʫʛʣʫ C.   

3) ɿʘʧʠʰʠʪʝ ʮʝʧʦʯʢʫ ʨʘʚʝʥʩʪʚ ʜʣʷ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ. ʉʜʝʣʘʡʪʝ ʚʳ-

ʚʦʜ. // ʫʛʦʣ A ʨʘʚʝʥ ʫʛʣʫ C, ʫʛʦʣ ɺ ʨʘʚʝʥ ʫʛʣʫ C, ʟʥʘʯʠʪ, ʚʩʝ ʫʛʣʳ ʚ ʪʨʝʫʛʦʣʥɹʠʢʝ 

ɸɺʉ ʨʘʚʥʳ, ʟʥʘʯʠʪ ʨʘʚʥʳ ʠ ʩʪʦʨʦʥʳ, ʪʦ ʝʩʪʴ ʪʨʝʫʛʦʣʴʥʠʢ ʨʘʚʥʦʩʪʦʨʦʥʥʠʡ.  

4) ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʳ ʚʟʷʣʠ ʨʘʚʝʥʩʪʚʦ ʩʪʦʨʦʥ AB ʠ AC. 

ʂʘʢ ʜʦʢʘʟʘʪʴ ʥʘʰʫ ʛʠʧʦʪʝʟʫ, ʚʟʷʚ ʟʘ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʨʘʚʝʥʩʪʚʦ ʫʛʣʦʚ: ʫʛʦʣ 

A ʨʘʚʝʥ ʫʛʣʫ C? ʕʪʦ ʦʜʥʦ ʠʟ ʚʘʰʠʭ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ.  

5) ʇʦʩʤʦʪʨʠʪʝ ʥʘ ʥʝʟʘʰʪʨʠʭʦʚʘʥʥʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠ ʠ ʚʳʩʢʘʞʠʪʝ ʛʠʧʦʪʝʟʫ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʚʠʜʘ. // ʊʨʝʫʛʦʣʴʥʠʢʠ ABD ʠ ɺCE ʙʫʜʫʪ ʨʘʚʥʦʙʝʜʨʝʥʥʳʤʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ ʧʨʝʜʣʦʞʠʤ ʫʯʝʥʠʢʘʤ ʜʦʢʘʟʘʪʴ ʠʣʠ ʦʧʨʦ-

ʚʝʨʛʥʫʪʴ ʧʦʣʫʯʝʥʥʫʶ ʛʠʧʦʪʝʟʫ. ʊʘʢʞʝ ʧʦʧʨʦʩʠʤ ʠʭ ʨʘʩʩʤʦʪʨʝʪʴ ʜʨʫʛʠʝ ʢʦʥ-

ʬʠʛʫʨʘʮʠʠ çʧʝʨʝʩʝʯʝʥʠʷè ʨʘʚʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʩʬʦʨʤʫʣʠ-

ʨʦʚʘʪʴ ʛʠʧʦʪʝʟʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʠʜʘ ʠʭ çʦʙʱʝʡ ʯʘʩʪʠè, ʜʦʢʘʟʘʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛ-

ʥʫʪʴ ʧʦʣʫʯʝʥʥʳʝ ʛʠʧʦʪʝʟʳ (ʠʩʧʦʣʴʟʫʷ ʠʟʤʝʨʝʥʠʷ ʠ ʜʝʜʫʢʮʠʶ, ʪʦ ʝʩʪʴ ʩʪʨʦʛʦʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ).  
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ʉʈɽɼʉʊɺɸ ʆɹʋʏɽʅʀʗ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʀʂʊ  

ɼʃʗ ʆʈɻɸʅʀɿɸʎʀʀ ʉɸʄʆʇʆɼɻʆʊʆɺʂʀ ʂ ɽɻʕ ʇʆ ʄɸʊɽʄɸʊʀʂɽ 
 

ʃʘʪʳʧʦʚʘ ɼʠʘʥʘ ʌʘʨʠʪʦʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ  

 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ɽʜʠʥʦʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʵʢʟʘʤʝʥʫ (ɽɻʕ) 

ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʥʠ  ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʠʪʴ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣ, ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʙʝʣʳ ʚ 

ʠʟʫʯʝʥʠʠ ʪʝʤʳ. ʊʘʢʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʡ, ʪ.ʢ. ʫʯʝʥʠʢ 

ʥʝ ʠʩʧʳʪʳʚʘʝʪ ʩʪʨʘʭʘ, ʥʝʫʚʝʨʝʥʥʦʩʪʠ, ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʥʫʞʥʦʤ ʜʣʷ ʥʝʛʦ ʪʝʤʧʝ 

ʠ ʥʝ ʙʦʷʪʴʩʷ ʦʩʫʞʜʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʢʣʘʩʩʘ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʠ ʪʦ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ 

ʩʘʤ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʝʪ ʨʘʙʦʪʫ ʫʯʝʥʠʢʦʚ. 

ʅʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʝʪʢʘ ʧʨʠʣʦʞʝʥʠʡ (ʨʠʩʫʥʦʢ 1) ʚ ʩʨʝʜʝ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʫʧʨʘʞʥʝʥʠʡ LearningApps.org ï ʧʨʠʣʦʞʝʥʠʝ Web 2.0 ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʦʜʫʣʝʡ. 

ʉʝʨʚʠʩ ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʟʘʜʘʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʩʝʨʚʠʩʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʜʦʩʪʫʧʥʦʩʪʴ, ʤʦʤʝʥʪʘʣʴʥʫʶ ʧʨʦʚʝʨʢʫ ʟʘʜʘʥʠʡ ʠ ʦʙʤʝʥ ʠʤʠ, ʬʫʥʢʮʠʶ ʩʦʟʜʘʥʠʷ 

ʚʠʨʪʫʘʣʴʥʦʡ ʘʫʜʠʪʦʨʠʠ [1]. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʝʪʢʘ ʧʨʠʣʦʞʝʥʠʡ 

ʉʝʪʢʘ ʧʨʠʣʦʞʝʥʠʡ çʉʘʤʦʧʦʜʛʦʪʦʚʢʘ ʢ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝè [2] ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʫʧʨʘʞʥʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 
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ʪʝʤʘʤ (ʙʣʦʢʘʤ), ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. 

ɿʘʜʘʥʠʷ ʚʟʷʪʳ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘʣʘ çʈɽʐʋ ɽɻʕè [3]. 

ʊʝʤʘ 1. çʅʘʯʘʣʘ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè. ʋʧʨʘʞʥʝʥʠʝ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ 

ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ çɺʚʦʜ ʪʝʢʩʪʘè (ʨʠʩʫʥʦʢ 2) ʠ ʩʦʜʝʨʞʠʪ ʚʦʩʝʤʴ ʟʘʜʘʯ ʠʟ ʙʣʦʢʘ 

çʅʘʯʘʣʘ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè. ɺ ɽɻʕ ʧʨʦʬʠʣʴʥʦʛʦ ʫʨʦʚʥʷ ʟʘʜʘʥʠʝ ʧʦ ʵʪʦʡ 

ʪʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʜ ʥʦʤʝʨʦʤ 4, ʚ ʨʘʙʦʪʝ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ï ʧʦʜ ʥʦʤʝʨʦʤ 10. 

 
ʈʠʩʫʥʦʢ 2 ï ʋʧʨʘʞʥʝʥʠʝ 1 

ʇʨʠʤʝʨ 1  ɺ ʬʠʨʤʝ ʪʘʢʩʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʚʦʙʦʜʥʦ 20 ʤʘʰʠʥ: 10 

ʙʝʣʳʭ, 2 ʢʨʘʩʥʳʭ ʠ 8 ʟʝʣʝʥʳʭ. ʇʦ ʚʳʟʦʚʫ ʚʳʝʭʘʣʘ ʦʜʥʘ ʠʟ ʤʘʰʠʥ, ʩʣʫʯʘʡʥʦ 

ʦʢʘʟʘʚʰʘʷʩʷ ʙʣʠʞʝ ʚʩʝʛʦ ʢ ʟʘʢʘʟʯʠʮʝ. ʅʘʡʜʠʪʝ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʢ ʥʝʡ 

ʧʨʠʝʜʝʪ ʟʝʣʝʥʦʝ ʪʘʢʩʠ. 

ʊʝʤʘ 2. çʇʨʦʮʝʥʪʳè. ɼʘʥʥʦʝ ʫʧʨʘʞʥʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ çʅʘʡʜʠʪʝ 

ʧʘʨʫè ʠ ʩʦʜʝʨʞʠʪ ʧʷʪʴ ʟʘʜʘʯ (ʨʠʩʫʥʦʢ 3). ʅʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʢʘʞʜʫʶ ʟʘʜʘʯʫ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʫ çʟʘʜʘʯʘ-ʦʪʚʝʪè. ɼʣʷ ʩʣʦʞʥʦʩʪʠ ʜʦʙʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʥʝ ʷʚʣʷʶʪʩʷ ʦʪʚʝʪʘʤʠ ʥʠ ʥʘ ʦʜʥʫ ʠʟ ʟʘʜʘʯ. ɺ ɽɻʕ ʧʨʦʬʠʣʴʥʦʛʦ ʫʨʦʚʥʷ ʵʪʦ 

ʟʘʜʘʥʠʝ ʧʦʜ ʥʦʤʝʨʦʤ 1, ʚ ʨʘʙʦʪʝ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ï 3. 

ʇʨʠʤʝʨ 2 ï ʇʨʝʜʧʨʠʷʪʠʝ ʠʟʛʦʪʦʚʠʣʦ ʟʘ ʢʚʘʨʪʘʣ 500 ʥʘʩʦʩʦʚ, ʠʟ ʢʦʪʦʨʳʭ 

60 % ʠʤʝʣʠ ʚʳʩʰʫʶ ʢʘʪʝʛʦʨʠʶ ʢʘʯʝʩʪʚʘ. ʉʢʦʣʴʢʦ ʥʘʩʦʩʦʚ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʠ 

ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʠʣʦ ʧʨʝʜʧʨʠʷʪʠʝ? 
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ʈʠʩʫʥʦʢ 1 ï ʋʧʨʘʞʥʝʥʠʝ 2 

ʊʝʤʘ 3. çʆʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦ ʜʠʘʛʨʘʤʤʝè. ʋʧʨʘʞʥʝʥʠʝ ʧʦ ʜʘʥʥʦʡ 

ʪʝʤʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ  çɺʠʢʪʦʨʠʥʘ ʩ ʚʳʙʦʨʦʤ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘè ʠ ʩʦʜʝʨʞʠʪ 

ʜʝʩʷʪʴ ʟʘʜʘʥʠʡ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪʩʷ ʯʝʪʳʨʝ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ, 

ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʝʨʥʳʤ (ʨʠʩʫʥʦʢ 4). ɺ ɽɻʕ ʧʨʦʬʠʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʧʦʜʦʙʥʳʝ ʟʘʜʘʥʠʷ ʠʜʫʪ ʧʦʜ ʥʦʤʝʨʦʤ 2, ʘ ʚ ʙʘʟʦʚʦʤ ï ʧʦʜ ʥʦʤʝʨʦʤ 11. 

 
ʈʠʩʫʥʦʢ 4 ï ʋʧʨʘʞʥʝʥʠʝ 3 

ʇʨʠʤʝʨ 2.3 ï ʅʘ ʜʠʘʛʨʘʤʤʝ (ʨʠʩʫʥʦʢ 5) ʧʦʢʘʟʘʥʘ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʟʘ ʢʘʞʜʳʡ ʤʝʩʷʮ 1999 ʛʦʜʘ. ʇʦ 

ʛʦʨʠʟʦʥʪʘʣʠ ʫʢʘʟʳʚʘʶʪʩʷ ʤʝʩʷʮʳ, ʧʦ ʚʝʨʪʠʢʘʣʠ ð ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʛʨʘʜʫʩʘʭ 

ʎʝʣʴʩʠʷ. ʆʧʨʝʜʝʣʠʪʝ ʧʦ ʜʠʘʛʨʘʤʤʝ ʥʘʠʤʝʥʴʰʫʶ ʩʨʝʜʥʝʤʝʩʷʯʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 1999 ʛʦʜʘ. ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ.  


