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ʈʝʰʝʥʠʝ ʦ ʜʝʧʦʥʠʨʦʚʘʥʠʠ ʚʳʥʝʩ: 

ʉʦʚʝʪ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

2 ʘʧʨʝʣʷ 2024 ʛʦʜʘ, ʧʨʦʪʦʢʦʣ ˉ 8 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʉ. ɸ. ʉʘʤʘʣʴ (ʦʪʚ. ʨʝʜ);  

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʅ. ʉ. ʂʦʚʘʣʝʥʢʦ;  

ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  ʆ. ʄ. ʄʘʪʝʡʢʦ;  

ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  ɺ. ɸ. ʇʨʦʢʘʰʝʚʘ;  

ɺ. ʈ. ʉʠʥʜʘʨʦʚ 

 

ʈʝʮʝʥʟʝʥʪʳ:  

ʢʘʬʝʜʨʘ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʫʯʨʝʞʜʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ çɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʄʘʢʩʠʤʘ ʊʘʥʢʘè (ʟʘʚ. ʢʘʬʝʜʨʦʡ ʅ.ɺ. ɻʨʠʙ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʜʦʮʝʥʪ); 

ʆ.ɺ. ɻʫʣʠʥʘ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʝʢʘʥʘ ʬʘʢʫʣʴʪʝʪʘ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ 

ʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ çɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

 

 

 

ʇʨʦʙʣʝʤʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʫʩʣʦʚʠʷʭ 

ʥʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʘʨʘʜʠʛʤʳ : ʤʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. 

ʢʦʥʬʝʨʝʥʮʠʠ, ʄʠʥʩʢ, 18ï19 ʘʧʨʝʣʷ 2024 ʛ. / ɹɻʋ, ʄʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪ. ʬʘʢ. ; 

[ʨʝʜʢʦʣ. ʉ. ɸ. ʉʘʤʘʣʴ (ʦʪʚ. ʨʝʜ.) ʠ ʜʨ.]. ï ʄʠʥʩʢ : ɹɻʋ, 2024. ï 158 ʩ. : ʠʣ., ʪʘʙʣ. ï 

ɹʠʙʣʠʦʛʨ. ʚ ʪʝʢʩʪʝ.  

 

ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʜʦʢʣʘʜʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʫ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ 

ʢʘʬʝʜʨʦʡ ʦʙʱʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʤʘʪʠʢʘ ʩʙʦʨʥʠʢʘ 

ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʙʣʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚʳʩʰʝʡ ʰʢʦʣʳ. ɺ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 
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ʊʓʉʗʏɸ ɼɽɺʗʊʔʉʆʊ ʐɽʉʊʔɼɽʉʗʊ ʏɽʊɺɽʈʊʓʁ 

(1964ï1994ï2024) 

ʉʘʤʘʣʴ ʉ.ɸ 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ʐʝʩʪʴʜʝʩʷʪ ʣʝʪ ʥʘʟʘʜ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʘʬʝʜʨʘ ʦʙʱʝʡ ʤʘʪʝʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ɹɻʋ. ʆ ʝʝ ʩʪʘʥʦʚʣʝʥʠʠ, ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʥʘʤʝʥʠʪʳʭ ʟʘʚʝʜʫʶʱʠʭ ʠ 

ʩʦʪʨʫʜʥʠʢʘʭ ʥʘʧʠʩʘʥʦ ʥʝʤʘʣʦ, ʧʦʜʨʦʙʥʦ ʠ ʦʙʲʝʢʪʠʚʥʦ ([1ï4]). ɺʩʧʦʤʥʠʤ ʣʠʰʴ 

ʥʝʢʦʪʦʨʳʝ ʦʮʝʥʢʠ ʜʘʥʥʳʝ çʧʨʘʨʦʜʠʪʝʣʷʤè ʢʘʬʝʜʨʳ ʢʦʣʣʝʛʘʤʠ, ʟʥʘʚʰʠʤʠ ʠʭ ʣʠʯʥʦ. 

ʖʨʠʡ ʉʪʘʥʠʩʣʘʚʦʚʠʯ ɹʦʛʜʘʥʦʚ ï çʠʩʪʠʥʥʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣé ɹʳʣ ʫʜʠʚʠʪʝʣʴʥʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʝʥ, ʙʝʟʦʪʢʘʟʝʥ, ʦʪʚʝʪʩʪʚʝʥʝʥéʦʙʣʘʜʘʣ ʦʛʨʦʤʥʳʤ ʣʠʯʥʳʤ ʦʙʘʷʥʠʝʤ... 

çɹʝʣʦʨʫʩʩʠʷ ï ʩʪʨʘʥʘ ʜʦʙʨʳʭ ʣʶʜʝʡè. ʆʥ ʙʳʣ ʨʳʮʘʨʝʤ ʠ ʚ ʤʘʪʝʤʘʪʠʢʝ ʠ ʚ ʞʠʟʥʠè [1]. 

ɸʣʝʢʩʝʡ ɸʜʘʤʦʚʠʯ ɻʫʩʘʢ ï çʤʥʦʛʦ ʚʨʝʤʝʥʠ ʫʜʝʣʷʣ ʧʦʜʛʦʪʦʚʢʝ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ 

ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠéʨʘʙʦʪʘʣ ʟʘʤʝʩʪʠʪʝʣʝʤ ʥʘʯʘʣʴʥʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚʫʟʦʚ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʳʩʰʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɹʉʉʈéʙʳʣ ʜʝʢʘʥʦʤ 

ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘéʧʨʝʜʩʝʜʘʪʝʣʝʤ ʉʦʚʝʪʘ ʧʦ ʟʘʱʠʪʝ ʢʘʥʜʠʜʘʪʩʢʠʭ 

ʠ ʜʦʢʪʦʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝéʩʦʟʜʘʣ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʫʯʝʙʥʳʭ ʠʟʜʘʥʠʡ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ çʄʘʪʝʤʘʪʠʢʘè [2].  

ɺʘʩʠʣʠʡ ʉʪʝʧʘʥʦʚʠʯ ʌʝʜʦʩʝʥʢʦ ï çʉ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʦʥ ʚʳʜʝʣʷʣʩʷ ʥʘ ʬʦʥʝ 

ʩʚʝʨʩʪʥʠʢʦʚ ʧʳʪʣʠʚʳʤ ʫʤʦʤéʫʯʘʩʪʚʦʚʘʣ ʚ ʥʝʩʢʦʣʴʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ ʥʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʫʜʘʭéʠʤ ʧʦʜʛʦʪʦʚʣʝʥʦ 3 ʢʘʥʜʠʜʘʪʘ ʥʘʫʢéʜʦʣʛʠʝ ʛʦʜʳ ʷʚʣʷʣʩʷ 

ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʧʨʝʜʤʝʪʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʘ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʚ 

ɹɻʋ, ʯʣʝʥʦʤ ʧʨʝʜʤʝʪʥʦʡ ʢʦʤʠʩʩʠʠ ʚ ɹɻʕʋ, ʂʀʀ ʄʏʉéʧʦʣʴʟʦʚʘʣʩʷ ʘʚʪʦʨʠʪʝʪʦʤ ʩʨʝʜʠ 

ʢʦʣʣʝʛéʆʥʠ ʦʙʨʘʱʘʣʠʩʴ ʠʤʝʥʥʦ ʢ ʥʝʤʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷéʩʜʝʣʘʣ 

ʦʯʝʥʴ ʤʥʦʛʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʤʠʜʞʘ ʤʘʪʝʤʘʪʠʢʦʚ ʩʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ɹɻʋè [3]. 

ʄʥʝ ʧʦʚʝʟʣʦ ʙʳʪʴ ʟʥʘʢʦʤʳʤ ʩ ʢʘʞʜʳʤ ʠʟ ʧʝʨʚʳʭ ʟʘʚʝʜʫʶʱʠʭ ʢʘʬʝʜʨʦʡ - 

ʧʨʦʬʝʩʩʦʨʘʤʠ, ʩʦʟʜʘʚʘʚʰʠʤʠ ʠʤʠʜʞ ʠ, ʛʣʘʚʥʦʝ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʣʠʤʘʪ ʢʘʬʝʜʨʘʣʴʥʦʛʦ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ. ʉ ʖʨʠʝʤ ʉʪʘʥʠʩʣʘʚʦʚʠʯʝʤ ʤʳ ʞʠʣʠ ʚ ʩʦʩʝʜʥʠʭ ʧʦʜʲʝʟʜʘʭ ʧʦʯʪʠ 15 

ʣʝʪ ʥʘ ʙʫʣʴʚʘʨʝ ʃʫʥʘʯʘʨʩʢʦʛʦ ï ʩʧʦʢʦʡʩʪʚʠʝ, ʨʘʩʩʫʜʠʪʝʣʴʥʦʩʪʴ ʠ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʴ 

ʚʩʝʛʜʘ ʠʩʭʦʜʠʣʠ ʦʪ ʥʝʛʦ, ʯʪʦ ʯʫʚʩʪʚʦʚʘʣʠ ʜʘʞʝ ʤʳ, ʛʦʜʷʱʠʝʩʷ ʝʤʫ ʚ ʜʝʪʠ. ʉ ɸʣʝʢʩʝʝʤ 

ɸʜʘʤʦʚʠʯʝʤ, ʢʘʢ ʜʝʢʘʥʦʤ, ʘ ʟʘʪʝʤ ʧʨʦʩʪʦ ʧʨʦʬʝʩʩʦʨʦʤ, ʰʯʳʨʤr ʙʝʣʘʨʫʩʘʤ ʠ 

ʫʣʳʙʯʠʚʳʤ ʠ ʜʦʙʨʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʧʝʜʘʛʦʛʦʤ ʚʩʝʛʜʘ ʙʳʣʦ ʢʦʤʬʦʨʪʥʦ ʠ ʣʝʛʢʦ 

ʦʙʱʘʪʴʩʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʩʪʘʪʫʩ. ɸ ʩ ɺʘʩʠʣʠʝʤ ʉʪʝʧʘʥʦʚʠʯʝʤ 

ʥʘʩ ʩʚʷʟʳʚʘʣʘ ʠ ʜʨʫʞʙʘ, ʠ ʧʘʨʘʣʣʝʣʴʥʘʷ ʨʘʙʦʪʘ ʟʘʚʝʜʫʶʱʠʤʠ ʢʘʬʝʜʨʘʤʠ ɹɻʋ ʠ ɹɻʕʋ, 

ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʝʤʥʳʭ ʢʦʤʠʩʩʠʷʭ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʷʭ ʠ, 

ʛʣʘʚʥʦʝ, ʦʙʱʝʝ ʧʦʥʠʤʘʥʠʝ ʤʝʩʪʘ ʠ ʨʦʣʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʚʳʧʫʩʢʥʠʢʦʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʀʤʝʥʥʦ, ʠ ʚʦ ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ ɺ.ʉ. ʌʝʜʦʩʝʥʢʦ, ʥʘʯʘʣʩʷ ʥʦʚʳʡ 30-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʬʝʜʨʳ. ɺ 1994 ʛ. ʦʥʘ ʧʨʠʦʙʨʝʣʘ, ʢʘʢ ʥʳʥʝʰʥʝʝ ʥʘʟʚʘʥʠʝ çʢʘʬʝʜʨʘ 

ʦʙʱʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠè, ʪʘʢ ʠ ʜʦʩʪʘʪʦʯʥʦ ʜʨʫʛʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʟ-ʟʘ 

ʥʘʧʨʘʚʣʝʥʠʷ çʠʥʬʦʨʤʘʪʠʢʘè, ʢʦʪʦʨʦʝ ʜʦʙʘʚʠʣʦ ʥʦʚʫʶ, ʥʝ ʩʚʦʡʩʪʚʝʥʥʫʶ ʜʦʥʳʥʝ, 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʚ ʮʠʢʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʧʨʝʧʦʜʘʚʘʝʤʳʭ 

ʩʪʫʜʝʥʪʘʤ ʥʝʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

ʅʘ ʢʘʬʝʜʨʝ ʧʦʷʚʠʣʘʩʴ ʩʝʢʮʠʷ ʠʥʬʦʨʤʘʪʠʢʠ, ʧʨʠʰʣʠ ʦʧʳʪʥʳʝ ʧʝʜʘʛʦʛʠ. ɼʝʣʘʝʪ 

ʯʝʩʪʴ ʪʘʢʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, ʢʘʢ ʄʘʨʪʦʥ ʄ.ɺ., 

ʄʘʪʝʡʢʦ ʆ.ʄ., ʇʣʘʱʠʥʩʢʠʡ ʇ.ɺ., ʊʠʤʦʭʦʚʠʯ ʆ.ɺ., ʗʰʢʠʥ ɺ.ʀ., ʢʦʪʦʨʳʝ ʣʝʛʢʦ 

ʚʢʣʶʯʠʣʠʩʴ ʚ ʧʨʦʮʝʩʩ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʳʭ çʥʝʪʨʘʜʠʮʠʦʥʥʳʭè ʜʣʷ ʩʝʙʷ 

ʢʫʨʩʦʚ ʠʥʬʦʨʤʘʪʠʢʠ.  
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ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʝʣʴʟʷ ʥʝ ʚʩʧʦʤʥʠʪʴ ʢʦʣʣʝʛ ʧʦ ʮʝʭʫ, ʟʘʚʝʜʫʶʱʠʭ ʢʘʬʝʜʨʘʤʠ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʜʨʫʛʠʭ ʚʫʟʦʚ. ɹʅʊʋ ï ʧʨʦʬʝʩʩʦʨʘ ʄʠʢʫʣʠʢ ʅ.ɸ. ʠ ɹʫʙʥʦʚ ɺ.ʌ., ɹɻʊʋ ï 

ʧʨʦʬʝʩʩʦʨ ʄʘʨʯʝʥʢʦ ɺ.ʄ., ɹɻʋʀʈ ï ʧʨʦʬʝʩʩʦʨ ʏʝʨʢʘʩ ʃ.ɸ, ɹɻɸʊʋ ï ʧʨʦʬʝʩʩʦʨ 

ʈʷʙʫʰʢʦ ɸ.ʇ., ɹɻʕʋ ï ʧʨʦʬʝʩʩʦʨ ʗʙʣʦʥʩʢʠʡ ɸ.ʀ. (ʟʘʪʝʤ ʧʨʦʬʝʩʩʦʨ ʉʘʢʦʚʠʯ ɺ.ɸ. ï ʤʦʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ). ɺ ʪʝ ʛʦʜʳ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʵʪʠʭ ʢʘʬʝʜʨ ʭʦʨʦʰʦ 

ʟʥʘʣʠ ʜʨʫʛ ʜʨʫʛʘ, ʟʘʚʝʜʫʶʱʠʝ ʪʝʩʥʦ ʦʙʱʘʣʠʩʴ ʠ ʧʣʦʜʦʪʚʦʨʥʦ ʩʦʪʨʫʜʥʠʯʘʣʠ. ʕʪʦ ʙʝʟ 

ʩʦʤʥʝʥʠʷ ʧʨʠʜʘʚʘʣʦ ʚʝʩ ʪʘʢʦʛʦ ʨʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʧʦʧʨʠʱʝ 

ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ɹʝʣʘʨʫʩʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʜʝʨʞʠʚʘʣʦ 

ʘʚʪʦʨʠʪʝʪ ʵʪʦʡ ʥʝʦʙʭʦʜʠʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʡʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʫʚʘʞʝʥʠʷ ʢ ʢʘʬʝʜʨʘʤ ʠ ʠʭ ʩʦʪʨʫʜʥʠʢʘʤ.   

ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʙʲʝʜʠʥʝʥʠʷ ʚʫʟʦʚ (ʘ ʜʦ ʠʭ ʩʦʟʜʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʠ) ʚʩʝʛʜʘ ʩʦʛʣʘʩʦʚʳʚʘʣʠ ʩ ʧʨʦʬʠʣʴʥʳʤʠ 

ʢʘʬʝʜʨʘʤʠ ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʢʠ ʠ ʧʨʦʚʦʜʠʣʠ ʪʱʘʪʝʣʴʥʫʶ ʵʢʩʧʝʨʪʠʟʫ ʪʠʧʦʚʳʭ ʧʨʦʛʨʘʤʤ. 

ɼʣʷ ʧʨʠʤʝʨʘ, ʚ 1984 ʛʦʜʫ ʜʚʫʭʛʦʜʦʚʦʡ ʢʫʨʩ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚʫʟʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ, ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ 120 

ʣʝʢʮʠʦʥʥʳʭ ʠ 120 ʯʘʩʦʚ ʩʝʤʠʥʘʨʩʢʠʭ ʟʘʥʷʪʠʡ ʩ ʪʨʝʤʷ ʵʢʟʘʤʝʥʘʤʠ ʠ ʦʜʥʠʤ ʟʘʯʝʪʦʤ ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ. ʉʪʫʜʝʥʪʳ (ʚ ʪʦʤ ʯʠʩʣʝ, ʟʘʦʯʥʠʢʠ) ʦʙʷʟʘʥʳ ʙʳʣʠ ʚ ʢʘʞʜʦʤ ʠʟ ʯʝʪʳʨʝʭ 

ʩʝʤʝʩʪʨʦʚ ʚʳʧʦʣʥʷʪʴ ʧʦ 2-3 ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʝʥʜʝʥʮʠʷ ʧʦʩʣʝʜʥʠʭ 

ʣʝʪ ʥʘʧʨʘʚʣʝʥʘ ʚ ʩʪʦʨʦʥʫ ʩʦʢʨʘʱʝʥʠʷ ʘʫʜʠʪʦʨʥʳʭ, ʜʘ ʠ ʬʘʢʪʠʯʝʩʢʠʭ, ʯʘʩʦʚ ʨʘʙʦʪʳ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ. ɼʣʷ ʨʷʜʘ ʛʫʤʘʥʠʪʘʨʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʜʘʞʝ ʦʪʤʝʥʠʣʠ ʦʙʷʟʘʪʝʣʴʥʳʡ 

ʚʩʪʫʧʠʪʝʣʴʥʳʡ ʵʢʟʘʤʝʥ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʳʭ 

ʯʘʩʦʚ. 

ʅʘʰʘ ʢʘʬʝʜʨʘ ʩʪʘʨʘʝʪʩʷ ʩʦʭʨʘʥʷʪʴ ʪʨʘʜʠʮʠʠ, ʟʘʣʦʞʝʥʥʳʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ, 

ʥʝʩʪʠ ʢʫʣʴʪʫʨʫ ʠ ʨʘʟʚʠʚʘʪʴ ʣʦʛʠʢʫ ʫ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 
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ʋʏɽʅʓʁ. ʇɸʊʈʀʆʊ. ʏɽʃʆɺɽʂ. 

ʄʝʜʚʝʜʝʚ ɼ.ɻ., ɾʫʨʘʚʢʦʚ ʄ.ɸ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ʀʚʘʥ ɸʣʝʢʩʝʝʚʠʯ ʇʨʫʩʦʚ ʨʦʜʠʣʩʷ 11 ʠʶʥʷ 1919 ʛʦʜʘ ʚ ʜʝʨʝʚʥʝ ɹʝʨʝʟʦʚʢʘ 

ʉʣʘʚʛʦʨʦʜʩʢʦʛʦ ʨʘʡʦʥʘ ʄʦʛʠʣʝʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ 1938 ʛʦʜʫ ʧʦʩʪʫʧʠʣ ʥʘ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ 1940-41 ʛʛ 

ʧʨʝʧʦʜʘʚʘʣ ʤʘʪʝʤʘʪʠʢʫ ʚ ʜʝʨʝʚʥʝ ɼʫʜʠʯʠ ʇʫʭʦʚʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ. ʉ ʧʝʨʚʳʭ ʜʥʝʡ 

ɺʝʣʠʢʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ï ʚ ʂʨʘʩʥʦʡ ʘʨʤʠʠ. ɺ ʘʚʛʫʩʪʝ 1942 ʛʦʜʘ ʟʘʢʦʥʯʠʣ 

ʊʘʤʙʦʚʩʢʦʝ ʢʘʚʘʣʝʨʠʡʩʢʦʝ ʫʯʠʣʠʱʝ. ʉ ʜʝʢʘʙʨʷ 1942 ʛʦʜʘ ʩʣʫʞʠʣ ʚ ʢʘʚʘʣʝʨʠʡʩʢʦʤ 

ʧʦʣʢʫ. ɿʘʢʦʥʯʠʣ ʚʦʡʥʫ ʀʚʘʥ ɸʣʝʢʩʝʝʚʠʯ ʚ ʤʘʝ 1945 ʛʦʜʘ, ʦʩʚʦʙʦʞʜʘʷ ʇʨʘʛʫ.  

ʇʦʩʣʝ ʜʝʤʦʙʠʣʠʟʘʮʠʠ ʧʦʩʪʫʧʠʣ ʠ ʚ 1950 ʛʦʜʫ ʦʢʦʥʯʠʣ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʬʘʢʫʣʴʪʝʪ ʃʴʚʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʤʝʭʘʥʠʢʘè. ʉ 

1950 ʧʦ 1969 ʛʦʜ ʧʨʝʧʦʜʘʚʘʣ ʚ ʵʪʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʩʪʘʚ ʚ 1968 ʛʦʜʫ ʜʦʢʪʦʨʦʤ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʤʝʭʘʥʠʢʘ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘè. 

ʅʦʚʳʡ ʵʪʘʧ ʞʠʟʥʠ ʀʚʘʥʘ ɸʣʝʢʩʝʝʚʠʯʘ ʥʘʯʘʣʩʷ ʚ 1970 ʛʦʜʫ. ɽʛʦ, ʢʘʢ ʘʚʪʦʨʠʪʝʪʥʦʛʦ 

ʫʯʝʥʦʛʦ-ʤʝʭʘʥʠʢʘ, ʧʨʠʛʣʘʩʠʣʠ ʥʘ ʨʘʙʦʪʫ ʚ ɹɻʋ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʝʥʠʷ 

ʤʝʭʘʥʠʢʠ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ. ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʥʘʙʦʨʘ ʩʪʫʜʝʥʪʦʚ ʥʘ ʦʪʜʝʣʝʥʠʝ 

ʤʝʭʘʥʠʢʠ ʚ 1975 ʛʦʜʫ ʬʘʢʫʣʴʪʝʪ ʙʳʣ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ. ʉ 1972 

ʧʦ 1986 ʛʦʜ ʀ. ɸ. ʇʨʫʩʦʚ ʚʦʟʛʣʘʚʣʷʣ ʢʘʬʝʜʨʫ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʘ ʩ 1987 ʛʦʜʘ ʜʦ 

ʧʦʩʣʝʜʥʠʭ ʜʥʝʡ ʩʚʦʝʡ ʞʠʟʥʠ ʨʘʙʦʪʘʣ ʧʨʦʬʝʩʩʦʨʦʤ ʢʘʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʠ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ.  

ʇʨʦʬʝʩʩʦʨ ʀ. ɸ. ʇʨʫʩʦʚ ï ʦʜʠʥ ʠʟ ʚʠʜʥʝʡʰʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ 

ʘʥʠʟʦʪʨʦʧʥʳʭ ʩʨʝʜ, ʝʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʛʨʘʥʠʯʥʳʭ ʟʘʜʘʯ ʠʟʛʠʙʘ 

ʘʥʠʟʦʪʨʦʧʥʳʭ ʧʣʘʩʪʠʥ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʫʪʦʯʥʝʥʥʦʡ ʧʦʩʪʘʥʦʚʢʘʭ, ʘ ʪʘʢʞʝ ʚ 

ʬʦʨʤʫʣʠʨʦʚʢʝ ʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʧʨʫʛʦʡ ʠ ʪʝʨʤʦʫʧʨʫʛʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʣʘʩʪʠʥ ʩ ʫʯʝʪʦʤ 

ʜʝʬʦʨʤʘʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʜʚʠʛʘ. ʀ. ɸ. ʇʨʫʩʦʚ ʧʦʩʪʨʦʠʣ ʥʦʚʳʡ ʚʘʨʠʘʥʪ ʫʪʦʯʥʝʥʥʦʡ 

ʪʝʦʨʠʠ ʠʟʛʠʙʘ ʧʣʘʩʪʠʥ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʧʨʠʤʝʥʠʤʦʩʪʠ, ʯʝʤ ʚ ʠʟʚʝʩʪʥʦʡ 

ʪʝʦʨʠʠ ʈʝʡʩʥʝʨʘ. ʋʯʝʥʳʤ ʧʦʣʫʯʝʥʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʧʨʠʤʝʥʝʥʠʠ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ ʬʫʥʢʮʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʝʨʝʤʝʥʥʦʛʦ ï ʤʝʪʦʜʘ ʣʠʥʝʡʥʦʛʦ ʩʦʧʨʷʞʝʥʠʷ ʅ. ʀ. ʄʫʩʭʝʣʠʰʚʠʣʠ ï ʢ ʨʝʰʝʥʠʶ ʢʨʘʝʚʳʭ 

ʟʘʜʘʯ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʪʝʣʘ. 

ʉʦʟʜʘʥʥʳʝ ʀ. ɸ. ʇʨʫʩʦʚʳʤ ʪʝʨʤʦʫʧʨʫʛʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʪʝʥʮʠʘʣʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʦʣʫʯʘʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʛʨʘʥʠʯʥʳʭ ʟʘʜʘʯ 

ʘʥʠʟʦʪʨʦʧʥʳʭ ʩʨʝʜ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʷʭ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʰʢʦʣʘʭ ʛʦʩʫʜʘʨʩʪʚ ʉʅɻ. 

ɹʫʜʫʯʠ ʜʦʢʪʦʨʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʀʚʘʥ ɸʣʝʢʩʝʝʚʠʯ, ʢʘʢ ʥʘʩʪʦʷʱʠʡ ʫʯʝʥʳʡ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ʚ 1993 ʛʦʜʫ ʟʘʱʠʪʠʣ ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʧʦ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʥʘʫʢʘʤ.  ʀ. ɸ. ʇʨʫʩʦʚ ʛʣʫʙʦʢʦ ʠʥʪʝʨʝʩʦʚʘʣʩʷ ʨʘʟʣʠʯʥʳʤʠ ʦʙʣʘʩʪʷʤʠ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ. ɹʫʜʫʯʠ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʘʥʠʟʦʪʨʦʧʥʦʡ 

ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ, ʦʥ ʧʦʣʫʯʠʣ ʚʘʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚ ʪʝʦʨʠʠ ʬʠʣʴʪʨʘʮʠʠ, ʷʨʢʠʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʝʛʦ ʤʦʥʦʛʨʘʬʠʷ çɼʚʫʤʝʨʥʳʝ ʢʨʘʝʚʳʝ ʟʘʜʘʯʠ 

ʬʠʣʴʪʨʘʮʠʠè. ʋʯʝʥʳʡ ʦʧʫʙʣʠʢʦʚʘʣ ʙʦʣʝʝ 90 ʥʘʫʯʥʳʭ ʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʯʝʪʳʨʝ ʤʦʥʦʛʨʘʬʠʠ. ʉʨʝʜʠ ʝʛʦ ʫʯʝʥʠʢʦʚ 20 ʜʦʢʪʦʨʦʚ ʠ ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ. 

ʀ. ɸ. ʇʨʫʩʦʚ ʙʳʣ ʫʥʠʢʘʣʴʥʳʤ ʯʝʣʦʚʝʢʦʤ. ʐʠʨʦʪʘ ʝʛʦ ʥʘʫʯʥʳʭ ʚʟʛʣʷʜʦʚ 

ʧʨʦʷʚʣʷʣʘʩʴ ʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦ ʃʴʚʦʚʩʢʦʤ ʠ ɹʝʣʦʨʫʩʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʦʥ ʙʣʝʩʪʷʱʝ ʯʠʪʘʣ ʣʝʢʮʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʤʝʭʘʥʠʢʠ ʠ 

ʤʘʪʝʤʘʪʠʢʠ, ʨʘʟʨʘʙʦʪʘʣ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʢʫʨʩʦʚ. 
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ʇʨʦʬʝʩʩʦʨ ʀ. ɸ. ʇʨʫʩʦʚ ʙʳʣ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʄʠʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʥʘʫʯʥʦʛʦ 

ʩʝʤʠʥʘʨʘ ʧʦ ʤʝʭʘʥʠʢʝ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʟʘʤʝʩʪʠʪʝʣʝʤ ʧʨʝʜʩʝʜʘʪʝʣʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʩʦʚʝʪʘ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʟʘʱʠʪʝ 

ʢʘʥʜʠʜʘʪʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ, ʯʣʝʥʦʤ ʨʝʜʢʦʣʣʝʛʠʠ ʞʫʨʥʘʣʘ çɺʝʩʪʥʠʢ ɹɻʋè. 

11 ʠʶʥʷ 2024 ʛʦʜʘ ʧʨʦʬʝʩʩʦʨʫ ʀ. ɸ. ʇʨʫʩʦʚʫ ʠʩʧʦʣʥʷʝʪʩʷ 105 ʣʝʪ. 

ʌʘʢʫʣʴʪʝʪ ʯʪʠʪ ʧʘʤʷʪʴ ʚʝʣʠʢʦʛʦ ʫʯʝʥʦʛʦ, ʧʨʝʢʨʘʩʥʦʛʦ ʧʝʜʘʛʦʛʘ, ʥʘʩʪʦʷʱʝʛʦ 

ʧʘʪʨʠʦʪʘ ʠ ʧʨʦʩʪʦ ʭʦʨʦʰʝʛʦ ʯʝʣʦʚʝʢʘ ï ʀʚʘʥʘ ɸʣʝʢʩʝʝʚʠʯʘ ʇʨʫʩʦʚʘ. 

 

ʅɽʂʆʊʆʈʓɽ ɸʉʇɽʂʊʓ ʆɹʋʏɽʅʀʗ ʄɸʊɽʄɸʊʀʂɽ ʉʊʋɼɽʅʊʆɺ 

ʇɽʈɺʆɻʆ ʂʋʈʉɸ ɻʋʄɸʅʀʊɸʈʅʓʍ ʅɸʇʈɸɺʃɽʅʀʁ  

ɺ ʕʂʆʅʆʄʀʏɽʉʂʆʄ ɺʋɿɽ 

ɹʦʨʠʩʦʚʘ ʃ. ʈ. 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʄʦʩʢʚʘ 

ʆʙʨʘʟʦʚʘʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʩʦʜʝʡʩʪʚʠʷ ʦʙʫʯʝʥʠʶ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʠʶ ʟʥʘʥʠʡ, 

ʫʤʝʥʠʡ, ʮʝʥʥʦʩʪʝʡ, ʫʙʝʞʜʝʥʠʡ ʠ ʧʨʠʚʳʯʝʢ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʢ ʨʘʟʚʠʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʚʳʢʦʚ, ʛʝʥʜʝʨʥʳʡ 

ʧʘʨʠʪʝʪ, ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʯʝʙʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʝʩʫʨʩʦʚ, ʩʪʠʧʝʥʜʠʡ ʠʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʂʘʯʝʩʪʚʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʫʜʴʙʫ ʯʝʣʦʚʝʢʘ [1]. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ ʠʩʩʣʝʜʫʶʪ ʦʙʲʝʢʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ, ʚʦʚʩʝ ʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʦʙʲʝʢʪʘʤ, ʠʟʫʯʘʝʤʳʤ 

ʚ ʤʘʪʝʤʘʪʠʢʝ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ, ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʟʘʤʝʪʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʩʣʝʜʥʠʝ 

ʧʨʠʦʙʨʝʪʘʶʪ ʦʙʱʠʝ ʟʥʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʥʜʫʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ: ʧʫʪʝʤ ʜʝʜʫʢʮʠʠ ʠʟ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ. 

ʉʪʘʪʫʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʪʘʢʞʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʘʪʫʩʘ ʟʥʘʥʠʡ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ. ɿʥʘʥʠʝ ʪʝʦʨʠʠ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʥʳʡ ʩ ʪʦʯʢʠ 
ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʣʶʙʦʡ ʟʘʜʘʯʠ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʧʨʠʛʦʜʠʪʩʷ ʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʥʘ ʚʳʙʨʘʥʥʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʧʦʧʨʠʱʝ [2]. 

ɺʦʪ ʩ ʦʩʚʦʝʥʠʝʤ ʪʝʦʨʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʩʥʦʚ ʤʘʪʝʤʘʪʠʢʠ ʩʪʫʜʝʥʪʳ ʛʫʤʘʥʠʪʘʨʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ï ʙʫʜʫʱʠʝ ʬʠʣʦʩʦʬʳ, ʧʦʣʠʪʦʣʦʛʠ ʠ ʩʦʮʠʦʣʦʛʠ ï ʠʩʧʳʪʳʚʘʶʪ ʙʦʣʴʰʠʝ 

ʪʨʫʜʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʠʢʫ ʦʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʦʩʥʦʚ 

ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠ ʦʩʚʦʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ 

çʎʠʬʨʦʚʘʷ ʤʘʪʝʤʘʪʠʢʘè. ʉʥʘʯʘʣʘ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ 

ʤʘʪʨʠʯʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦ ʦʯʝʨʝʜʠ ʚʳʭʦʜʷʪ ʢ ʜʦʩʢʝ, ʚʳʧʦʣʥʷʶʪ ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ ʩ 

ʤʘʪʨʠʮʘʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʟʘʪʨʫʜʥʝʥʠʝ ʚʳʟʳʚʘʝʪ ʪʝʭʥʠʢʘ ʫʤʥʦʞʝʥʠʷ ʤʘʪʨʠʮ ʚʨʫʯʥʫʶ, 

ʦʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʫʤʥʦʞʝʥʠʷ ʤʘʪʨʠʮʳ ʥʘ ʤʘʪʨʠʮʫ ʟʘʢʨʝʧʣʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 

ʯʝʪʚʝʨʪʦʡ-ʧʷʪʦʡ ʧʦʧʳʪʢʝ. ʇʦʩʣʝ ʨʝʰʝʥʠʷ ʥʝʩʣʦʞʥʳʭ ʩ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʟʘʜʘʯ ʥʘ ʜʝʡʩʪʚʠʷ ʩ ʤʘʪʨʠʮʘʤʠ ʩʪʫʜʝʥʪʳ ʚ Excel ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʥʠʷ ʩ ʙʦʣʴʰʠʤʠ 

ʤʘʩʩʠʚʘʤʠ ʜʘʥʥʳʭ. ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʢʮʠʠ ʩʪʫʜʝʥʪʳ ʥʘʭʦʜʷʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚ 

ʬʘʡʣʘʭ, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʶʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʤʠʥʘʨʘ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʫʯʝʙʥʦʤ ʢʫʨʩʝ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ çʎʠʬʨʦʚʘʷ ʤʘʪʝʤʘʪʠʢʘè ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ çʕʪʠʢʘ ʙʠʟʥʝʩʘè, ʢʦʪʦʨʳʡ 

ʥʝʧʨʝʨʳʚʥʦ ʧʦʧʦʣʥʷʝʪʩʷ ʧʦ ʤʝʨʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʠ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʫʯʝʙʥʦʡ 

ʧʣʘʪʬʦʨʤʝ campus.fa.ru. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ ʚʳʯʠʩʣʝʥʠʡ 

ʩʪʫʜʝʥʪʘʤʠ ʦʩʚʘʠʚʘʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ. ʀʤ ʥʨʘʚʠʪʩʷ ʥʘ ʩʝʤʠʥʘʨʘʭ ʚʳʧʦʣʥʷʪʴ ʪʝʩʪʳ ʚ 

ʩʠʩʪʝʤʝ Moodle, ʪʘʢ ʢʘʢ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʦʚ ʠʟ 5 ʟʘʜʘʥʠʡ ʦʥʠ ʩʨʘʟʫ ʚʠʜʷʪ ʧʣʦʜʳ 

ʩʚʦʝʛʦ ʪʨʫʜʘ, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʨʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪ, ʧʨʦʡʜʷ ʪʝʩʪ ʟʘʥʦʚʦ. ʇʨʠ ʵʪʦʤ 

ʟʘʯʘʩʪʫʶ ʫ ʩʪʫʜʝʥʪʦʚ ʚʦʟʥʠʢʘʝʪ ʣʦʞʥʦʝ ʫʙʝʞʜʝʥʠʝ, ʯʪʦ ʧʨʦʭʦʜʠʤʫʶ ʥʘ ʩʝʤʠʥʘʨʝ ʪʝʤʫ 
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ʦʥʠ ʦʩʚʦʠʣʠ. ɼʣʷ ʥʘʩʪʦʷʱʝʛʦ ʧʦʥʠʤʘʥʠʷ ʦʩʥʦʚ ʪʝʦʨʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʝʩʪ, ʥʝʩʣʦʞʥʳʡ ʩ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʥʝ ʥʘʜʦ ʦʙʨʘʱʘʪʴʩʷ ʢ 

ʚʦʟʤʦʞʥʦʩʪʷʤ Excel, ʘ ʥʫʞʥʦ ʧʨʦʩʪʦ ʟʥʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ. ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʦʡ 

ʪʝʩʪ. 
 

 

 

ʈʠʩ.1. ɿʘʜʘʥʠʝ ʧʦ ʪʝʤʝ çɼʝʡʩʪʚʠʷ ʥʘʜ ʤʘʪʨʠʮʘʤʠè ʚ ʩʠʩʪʝʤʝ Moodle. 

ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʕʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʦʮʠʦʣʦʛʠʷè, ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʥʘʯʘʣʘ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʧʦʪʦʤ ʫʞʝ ʠʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʎʠʬʨʦʚʘʷ 

ʤʘʪʝʤʘʪʠʢʘè, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʞʝ ʟʘʜʘʥʠʡ, ʢʘʢ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʜʠʩʮʠʧʣʠʥʳ çʄʘʪʝʤʘʪʠʢʘè, ʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ R, ʘ ʪʘʢʞʝ Excel, ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʩ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʟʘʜʘʥʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʥʘ ʦʙʝ ʜʠʩʮʠʧʣʠʥʳ ʧʠʰʝʪ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʚʝʜʫʱʠʡ ʟʘʥʷʪʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʆ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʳ 

ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʚʫʭ ʜʠʩʮʠʧʣʠʥ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ, ʙʫʜʫʪ 

ʧʦʥʷʪʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʪʝ ʞʝ ʩʘʤʳʝ ʩʪʫʜʝʥʪʳ, ʧʦʚʟʨʦʩʣʝʚʰʠʝ ʥʘ ʛʦʜ, ʠʟʫʯʘʶʱʠʝ ʥʘ 

ʚʪʦʨʦʤ ʢʫʨʩʝ ʜʠʩʮʠʧʣʠʥʫ çɸʥʘʣʠʟ ʜʘʥʥʳʭè, ʧʨʠ ʦʩʚʦʝʥʠʠ ʪʝʤʳ çʅʝʧʨʝʨʳʚʥʘʷ 

ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘè, ʢʦʛʜʘ ʥʫʞʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘʚʳʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ, 

ʢʦʛʜʘ ʦʪʪʘʯʠʚʘʝʪʩʷ ʫʤʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʘʨʥʳʝ ʬʫʥʢʮʠʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʦʩʚʦʝʥʠʠ ʩʪʫʜʝʥʪʘʤʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʦʩʥʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʭʦʜʠʪʩʷ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʦʩʥʦʚʥʫʶ ʦʰʠʙʢʫ ʠʟʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʝ, ʢʦʛʜʘ ʫʯʠʪʝʣʷ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʫʜʝʣʷʶʪ ʘʣʛʦʨʠʪʤʘʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʘʩʧʝʢʪʘʤ ʚ ʨʝʰʝʥʠʠ, ʠ ʩʦʚʩʝʤ ʤʘʣʦ ʫʜʝʣʷʶʪ ʚʨʝʤʝʥʠ ʥʘ ʦʙʲʷʩʥʝʥʠʝ 
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ʰʢʦʣʴʥʠʢʘʤ ʦʩʥʦʚ ʨʝʰʝʥʠʷ ʣʶʙʦʡ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʥʝ ʫʯʘʪ ʚʠʜʝʪʴ ʩʥʘʯʘʣʘ ʩʫʪʴ 

ʧʨʦʙʣʝʤʳ, ʘ ʧʦʪʦʤ ʚʳʧʦʣʥʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʚʫʭ ʘʩʧʝʢʪʦʚ ʚ ʨʝʰʝʥʠʠ, ʘ ʠʤʝʥʥʦ, 

ʩʥʘʯʘʣʘ ʥʘʜʦ ʥʘʡʪʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʠʤʝʝʪ ʨʝʰʝʥʠʝ, ʘ 

ʧʦʪʦʤ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʝʜʝʣʴʥʳʝ ʩʣʫʯʘʠ. ʊʘʢ ʚʦʪ ʩ ʵʪʠʤ ʠ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ. 

ʊʘʢ ʢʘʢ ʯʠʩʣʦ ʯʘʩʦʚ, ʦʪʚʦʜʠʤʳʭ ʜʣʷ ʘʫʜʠʪʦʨʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʯʝʥʴ ʚʘʞʥʦʡ ʪʝʤʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ çʇʨʝʜʝʣ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴè ʦʪʚʦʜʠʪʩʷ ʩʦʚʩʝʤ ʥʝʤʥʦʛʦ, ʪʦ 

ʧʨʠʭʦʜʠʪʩʷ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʦʥʷʪʠʝ ʛʣʘʚʥʦʡ ʯʘʩʪʠ ʬʫʥʢʮʠʠ ʧʨʠ ʢʦʥʢʨʝʪʥʦʤ 

ʩʪʨʝʤʣʝʥʠʠ ʘʨʛʫʤʝʥʪʘ ʫʩʚʘʠʚʘʝʪʩʷ ʥʝ ʚʩʝʤʠ ʩʪʫʜʝʥʪʘʤʠ, ʧʦʵʪʦʤʫ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠ 

ʥʘʧʠʩʘʥʠʠ ʪʝʩʪʦʚ ʜʦʙʘʚʣʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʧʦʤʦʛʘʶʱʠʝ ʣʫʯʰʝ 

ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ ʧʦʥʷʪʴ ʦʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʪʝʦʨʝʤʳ. ʇʨʠʤʝʨ ʪʘʢʦʛʦ 

ʟʘʜʘʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2.  
 

 

 

ʈʠʩ.2. ɿʘʜʘʥʠʝ ʧʦ ʪʝʤʝ çʧʨʠʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠè ʚ ʩʠʩʪʝʤʝ Moodle. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɾʫʢʦʚʘ ɻ.ʉ., ɹʦʨʠʩʦʚʘ ʃ.ʈ., ʉʝʜʳʭ ʀ.ʖ. ʎʠʬʨʦʚʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ 
ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ // ʄʦʥʦʛʨʘʬʠʷ ʧʦʨ ʨʝʜʘʢʮʠʝʡ ɻ.ʉ. ɾʫʢʦʚʦʡ. ï ʄ. ïʂʥʦʨʫʩ. ï
2021 ʛ. ï198 ʉ. 

2. ɹʦʨʠʩʦʚʘ ʃ.ʈ., ɾʫʢʦʚʘ ɻ.ʉ. ʆ ʥʝʢʦʪʦʨʳʭ ʤʝʪʦʜʘʭ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 
ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʚʫʟʘ// ʉʘʤʦʫʧʨʘʚʣʝʥʠʝ. ï2022 ʛ.ï ˉ 4. 
ïʉ. 248-250.  
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ʆ ʉʊʈʋʂʊʋʈɽ ʋʏɽɹʅʀʂʆɺ ʇʆ ʄɸʊɽʄɸʊʀʂɽ ɼʃʗ ʉʊʋɼɽʅʊʆɺ 

ɻʋʄɸʅʀʊɸʈʅʓʍ ʅɸʇʈɸɺʃɽʅʀʁ ʇʆɼɻʆʊʆɺʂʀ 

ɺʦʨʦʥʦʚ ʄ. ɺ. 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʩʢʚʘ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦ ʚʩʝ ʙʦʣʴʰʝʡ ʯʝʪʢʦʩʪʴʶ ʧʨʦʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʦʝʤʢʦʩʪʠ ʪʨʝʙʫʶʱʠʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʧʨʠʯʝʤ ʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ, ʠ ʚ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʦʛʨʘʤʤʘʭ 

ʧʦʜʛʦʪʦʚʢʠ ʛʫʤʘʥʠʪʘʨʠʝʚ ʚʚʝʜʝʥʳ ʫʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, 

ʨʘʟʨʘʙʦʪʘʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʠʢʦʚ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʚʦʧʨʦʩʦʚ ʧʦ ʠʭ ʩʦʜʝʨʞʘʥʠʶ, 

ʧʦʩʪʨʦʝʥʠʶ ʠ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ [1, 2, 3]. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦʪ ʜʠʩʢʫʨʩ ʦʙʫʩʣʦʚʣʝʥ 

ʥʘʣʠʯʠʝʤ ʨʷʜʘ ʪʨʫʜʥʦʨʘʟʨʝʰʠʤʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ. ʊʘʢ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʪʫʜʝʥʪʳ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʣʘʙʦ ʟʥʘʶʪ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʠʤʝʶʪ ʫʩʪʦʡʯʠʚʳʝ ʧʨʝʜʫʙʝʞʜʝʥʠʷ ʧʨʦʪʠʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʚʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʚ ʠʥʪʝʨʝʩʘʭ ʫʩʧʝʰʥʦʩʪʠ ʩʚʦʝʡ ʙʫʜʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʚʳʙʨʘʥʥʦʡ ʩʪʝʟʝ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘ ʦʩʚʦʝʥʠʝ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʦʪʚʦʜʠʪʩʷ 

ʚʝʩʴʤʘ ʤʘʣʦ ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢ ʥʘ ʜʠʩʮʠʧʣʠʥʫ çʄʘʪʝʤʘʪʠʢʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʩʪʘʪʠʩʪʠʢʘè ʫ ʧʩʠʭʦʣʦʛʦʚ ʚʳʜʝʣʷʝʪʩʷ ʥʝ ʙʦʣʝʝ 36 ʯʘʩʦʚ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʧʨʦʬʠʣʠʨʫʶʱʠʭ ʢʘʬʝʜʨ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʦʩʚʦʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʥʘ ʜʦʩʪʦʡʥʦʤ ʫʨʦʚʥʝ ʯʘʱʝ ʚʩʝʛʦ çʧʨʦʭʣʘʜʥʦʝè. ʂʩʪʘʪʠ, 

ʧʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʣʫʞʠʪ ʧʦʢʘ ʥʝʧʨʝʦʜʦʣʠʤʦʡ ʧʨʝʛʨʘʜʦʡ ʥʘ ʧʫʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʚʷʟʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʧʦʜʛʦʪʦʚʢʝ ʛʫʤʘʥʠʪʘʨʠʝʚ. 

ʊʝʤ ʩʘʤʳʤ ʠʤʝʝʪ ʤʝʩʪʦ ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ ʫʩʪʨʘʥʝʥʠʷ ʙʘʨʴʝʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ   ʥʘ 

ʧʫʪʠ ʦʩʚʦʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʩʪʫʜʝʥʪʘʤʠ-ʛʫʤʘʥʠʪʘʨʠʷʤʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʙʘʨʴʝʨʦʚ 

ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʝʙʥʠʢʦʚ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ.  

ʇʦ ʬʘʢʪʫ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʛʫʤʘʥʠʪʘʨʠʝʚ ʫʯʝʙʥʠʢʠ 

ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʧʨʦʱʝʥʥʦʝ ʠʟʣʦʞʝʥʠʝ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʫʯʝʙʥʠʢʦʚ ʠʣʠ ʫʯʝʙʥʠʢʦʚ ʜʣʷ ʠʥʞʝʥʝʨʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʥʠʢʘʢʦʡ ʛʫʤʘʥʠʪʘʨʥʦʡ ʩʧʝʮʠʬʠʢʠ [4]. ʇʨʠ ʵʪʦʤ ʠʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ʚ ʠʭ ʚʝʜʝʪʩʷ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʧʦʨʷʜʢʝ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʙʦʣʴʰʠʤʠ ʩʦʢʨʘʱʝʥʠʷʤʠ ʠ 

ʤʝʥʝʝ ʧʦʥʷʪʥʦ, ʯʝʤ ʚ ʧʝʨʚʦʠʩʪʦʯʥʠʢʘʭ.  

ʇʨʠʚʝʜʝʤ ʨʷʜ ʪʦʤʫ ʧʨʠʤʝʨʦʚ. ʄʥʦʛʠʝ ʫʯʝʙʥʠʢʠ ʥʘʯʠʥʘʶʪʩʷ ʩ ʨʘʟʜʝʣʘ 

ʧʦʩʚʷʱʝʥʥʦʤʫ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ (ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʵʣʝʤʝʥʪʳ ʥʝʯʝʪʢʠʭ 

ʤʥʦʞʝʩʪʚ), ʦʜʥʘʢʦ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʦʥʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. ʊʘʢ ʵʣʝʤʝʥʪʳ ʪʝʦʨʠʠ 

ʛʨʘʬʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʜʝʣʦʚ ʧʦʩʚʷʱʝʥʥʳʭ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʝ 

ʯʘʩʪʦ ʠʟʣʘʛʘʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʦʩʥʦʚʝ ʠʣʣʶʩʪʨʘʪʠʚʥʳʭ ʨʠʩʫʥʢʦʚ. ʇʨʠ ʵʪʦʤ ʥʘ 

ʚʦʧʨʦʩ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʪʘʢʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʭʦʜʦʚ, ʦʙʳʯʥʦ ʩʩʳʣʘʶʪʩʷ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʩ ʤʘʪʝʤʘʪʠʢʦʡ, ʥʦ ʢ ʯʝʤʫ 

ʵʪʦ ʧʨʠʚʦʜʠʪ, ʫʤʘʣʯʠʚʘʶʪ.  

ʇʨʠ ʵʪʦʤ ʦʧʫʩʢʘʝʪʩʷ ʠʟ ʚʠʜʘ, ʯʪʦ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʛʫʤʘʥʠʪʘʨʠʝʚ ʜʦʣʞʥʦ ʩʪʘʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʧʦʥʠʤʘʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʪʦʛʦ, ʯʝʤʫ ʠʭ ʫʯʘʪ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʦʤ 

ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʦʣʫʯʘʝʤʘʷ ʠʤ ʥʦʚʘʷ ʧʦʨʮʠʷ 

ʟʥʘʥʠʡ ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʫʩʪʦʷʚʰʠʭʩʷ ʫ ʥʝʛʦ ʠʜʝʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʦʥ ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ ʚʳʩʪʨʘʠʚʘʪʴ ʥʦʚʳʝ ʩʤʳʩʣʦʚʳʝ ʨʷʜʳ, ʥʘʭʦʜʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʠʥʘʯʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʙʫʜʝʪ ʙʘʟʠʨʦʚʘʪʴʩʷ ʣʠʰʴ ʥʘ 
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ʟʘʧʦʤʠʥʘʥʠʠ. ɺʳʩʪʨʘʠʚʘʥʠʝ ʞʝ ʩʤʳʩʣʦʚʳʭ ʨʷʜʦʚ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ 

ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʧʨʠʯʝʤ ʪʘʢʠʭ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷ ʢ ʠʩʪʠʥʥʳʤ ʟʘʢʣʶʯʝʥʠʷʤ. ɺ 

ʵʪʦʤ ʠ ʩʦʩʪʦʠʪ ʚʘʞʥʦʝ ʦʪʣʠʯʠʝ ʤʘʪʝʤʘʪʠʢʠ ʦʪ ʚʩʝʭ ʠʥʳʭ ʥʘʫʢ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʠʟʫʯʝʥʠʝ 

ʤʘʪʝʤʘʪʠʢʠ ʛʫʤʘʥʠʪʘʨʠʷʤʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʥʦ ʧʨʝʩʣʝʜʦʚʘʪʴ ʮʝʣʴ ʜʦʙʠʚʘʪʴʩʷ 

ʧʦʥʠʤʘʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ [5].  

ɽʱʝ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʝʥ ʪʨʘʜʠʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʠʟʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʊʘʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʪʝʦʨʠʠ ʧʨʝʜʝʣʦʚ ʠ 

ʙʘʟʠʨʫʶʱʝʤʫʩʷ ʥʘ ʥʝʡ ʚʚʝʜʝʥʠʠ ʧʨʦʠʟʚʦʜʥʦʡ ʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ. ʇʨʘʢʪʠʢʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦʪ ʨʘʟʜʝʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʩʣʦʞʥʦʩʪʴ ʜʣʷ ʦʩʚʦʝʥʠʷ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʦʡ ʩʪʫʜʝʥʪʦʚ-ʛʫʤʘʥʠʪʘʨʠʝʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʤʝʶʪʩʷ ʨʘʙʦʪʳ, ʛʜʝ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʣʦʞʝʥʠʷ ʵʪʠʭ ʨʘʟʜʝʣʦʚ ʦʪʧʘʜʘʝʪ, ʝʩʣʠ ʧʨʠʥʷʪʴ ʩʣʝʜʫʶʱʝʝ 

ʫʪʚʝʨʞʜʝʥʠʝ: ʝʩʣʠ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ ʤʝʥʴʰʝ ʣʶʙʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ, ʪʦ ʵʪʦ 

ʥʫʣʴ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [6] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʝʩʣʠ ʚʤʝʩʪʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʨʷʜʘ ʧʦʥʷʪʠʡ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ, ʢʘʢ ʧʣʦʱʘʜʴ, ʚʚʝʩʪʠ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʚʠʜʝ ʘʢʩʠʦʤ 

(ʨʝʘʣʠʟʘʮʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʥʘʠʚʥʦ-ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ), ʪʦ ʥʘʨʷʜʫ ʩ 

ʩʦʢʨʘʱʝʥʠʝʤ ʦʙʲʝʤʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦʛʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʛʫʤʘʥʠʪʘʨʠʷʤʠ ʤʘʪʝʨʠʘʣʘ 

ʧʦʚʳʰʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʨʝʰʘʪʴ ʤʥʦʛʠʝ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʇʨʠ ʵʪʦʤ, ʚʦʧʨʦʩ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦʥʷʪʠʷ ʦʩʪʘʝʪʩʷ ʢʘʢ ʙʳ ʚ ʩʪʦʨʦʥʝ, ʠʙʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʤʘʪʝʤʘʪʠʢʘʤʠ, ʧʦʜʦʙʥʦʛʦ 

ʨʦʜʘ ʩʫʱʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʥʠ ʥʝ ʪʨʝʙʫʶʪ ʩʚʦʝʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʝʜʴ ʥʠʢʪʦ ʥʝ ʩʦʤʥʝʚʘʝʪʩʷ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʢʦʡ 

ʩʫʱʥʦʩʪʠ, ʢʘʢ ʧʣʦʱʘʜʴ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʣʦʱʘʜʴ ʠ ʤʦʞʥʦ ʦʙʲʷʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʠʥʪʝʛʨʘʣʦʤ. ɼʘʣʝʝ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʤʦʞʥʦ ʚʝʩʪʠ 

ʜʦʩʪʘʪʦʯʥʦ ʩʪʨʦʛʦ ʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ-ʛʫʤʘʥʠʪʘʨʠʝʚ ʙʦʣʝʝ ʧʦʥʷʪʥʦ. 

ʈʷʜ ʚʠʜʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʘʚʥʦ ʚʳʩʢʘʟʳʚʘʣʠ ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʫʯʝʙʥʠʢʠ ʧʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ ʜʣʷ ʛʫʤʘʥʠʪʘʨʠʝʚ ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ, 

ʢʘʢ ʤʠʥʠʤʫʤ, ʧʦ ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʵʪʦ ʤʦʞʝʪ ʜʘʪʴ ʧʦʟʠʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʅʝʩʦʤʥʝʥʥʦ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʫʯʝʙʥʠʢʦʚ 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʨʦʣʴ ʜʦʣʞʥʘ ʧʨʠʥʘʜʣʝʞʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʩʦʚʝʪʘʤ. ʀʤʝʥʥʦ ʠʭ ʘʢʪʠʚʥʘʷ ʧʦʟʠʮʠʷ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʨʘʙʦʪʢʫ ʚʟʘʠʤʦʧʨʠʝʤʣʝʤʦʛʦ 

ʝʜʠʥʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʫʯʝʙʥʳʤ 

ʜʠʩʮʠʧʣʠʥʘʤ ʢʘʞʜʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ.  

ɿʜʝʩʴ ʞʝ ʚʳʩʢʘʞʝʤ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʣʠʰʴ ʦʜʥʦ ʩʦʦʙʨʘʞʝʥʠʝ. ʅʝ ʩʝʢʨʝʪ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ-ʛʫʤʘʥʠʪʘʨʠʝʚ ʷʚʣʷʝʪʩʷ ʠʭ ʢʨʘʡʥʝ ʩʣʘʙʳʝ ʟʥʘʥʠʷ ʰʢʦʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʟʘʤʢʥʫʪʳʭ 

ʫʯʝʙʥʠʢʦʚ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʠʭ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ 

ʫʯʝʙʥʠʢʦʚ ʠ ʩʧʦʩʦʙ ʠʟʣʦʞʝʥʠʷ ʚ ʥʠʤ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʷʝʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦ, ʦʩʚʦʠʪʴ ʜʘʥʥʫʶ ʜʠʩʮʠʧʣʠʥʫ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢʦ ʚʭʦʜʥʳʤ 

ʟʥʘʥʠʷʤ ʦʙʫʯʘʝʤʦʛʦ. ɺʘʞʥʦ, ʯʪʦʙʳ ʩʦʜʝʨʞʘʥʠʝ ʠ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʪʘʢʦʛʦ ʨʦʜʘ ʫʯʝʙʥʠʢʘʭ ʧʦʟʚʦʣʷʣʘ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ: ʢʘʢʠʝ ʟʥʘʥʠʷ ʠ ʩ 

ʢʘʢʦʡ ʩʪʝʧʝʥʴʶ ʛʣʫʙʠʥʳ ʠʭ ʦʩʚʦʝʥʠʷ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ ʩʪʫʜʝʥʪ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʨʘʟʜʝʣʫ. 

ʇʨʠ ʵʪʦʤ ʦʪʚʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʡ ʚʦʧʨʦʩ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʫ ʩʪʫʜʝʥʪʘ, ʚ 

ʵʪʦʤ ʫʯʝʙʥʠʢʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥ. 
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ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʀʟ ʠʭ ʯʠʩʣʘ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ 

ʜʦʩʪʠʛʘʝʤʳʤ ʫʨʦʚʥʷʤ ʩʪʫʜʝʥʪʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʟʥʘʥʠʷ, 

ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʠʭ ʫʨʦʚʝʥʴ ʦʧʨʝʜʝʣʷʝʪ ʤʳʩʣʠʪʝʣʴʥʳʝ ʠ ʪʚʦʨʯʝʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʜ ʟʥʘʥʠʷʤʠ ʩʪʫʜʝʥʪʘ, ʟʘʚʝʨʰʠʚʰʝʛʦ ʦʙʫʯʝʥʠʝ, ʧʦʥʠʤʘʶʪ 

ʧʦʟʥʘʥʥʳʝ ʥʘʫʢʦʡ ʠʩʪʠʥʳ, ʢʦʪʦʨʳʝ ʦʥ, ʧʦʟʥʘʚ ʠʭ ʜʦʣʞʝʥ ʭʨʘʥʠʪʴ ʚ ʧʘʤʷʪʠ, ʫʤʝʪʴ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʘʢʪʠʢʝ. ʉʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʩʚʦʝʥʥʳʭ ʟʥʘʥʠʡ 

ʥʘ ʧʨʘʢʪʠʢʝ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ (ʧʨʠʝʤʘʤʠ, ʜʝʡʩʪʚʠʷʤʠ) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʤʝʥʠʷ 

ʟʘʚʝʨʰʠʚʰʝʛʦ ʦʙʫʯʝʥʠʝ. ʋʤʝʥʠʝ, ʜʦʩʪʠʛʰʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʩʦʚʝʨʰʝʥʩʪʚʘ, ʠʣʠ 

ʜʦʚʝʜʝʥʥʦʝ ʜʦ ʘʚʪʦʤʘʪʠʟʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʚʳʢʠ ʦʙʫʯʠʚʰʝʛʦʩʷ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʜʦʩʪʠʛʰʠʭ ʦʙʫʯʘʝʤʳʤ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʥ ʨʘʟʚʠʣʠ 

ʤʳʩʣʠʪʝʣʴʥʳʡ ʠ ʪʚʦʨʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʠ ʛʦʪʦʚ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʩʭʦʜʷ ʠʟ ʪʨʝʙʫʝʤʳʭ ʫʨʦʚʥʝʡ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʦʚ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʠ 

ʧʨʦʛʨʘʤʤʳ ʩʦʜʝʨʞʘʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʯʘʩʪʠ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʘ ʪʘʢʞʝ 

ʦʙʲʝʤ ʚʨʝʤʝʥʠ, ʦʪʚʝʜʝʥʥʦʛʦ ʥʘ ʦʙʫʯʝʥʠʝ. ʇʦʵʪʦʤʫ ʧʦʜʚʝʨʛʘʷ ʘʥʘʣʠʟʫ ʫʯʝʙʥʫʶ 

ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʦʙʝʩʧʝʯʠʪʴ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʧʨʦʛʨʘʤʤʝ ʮʝʣʠ 

ʦʙʫʯʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʨʘʟʚʠʪʴ ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ ʤʳʩʣʠʪʝʣʴʥʳʝ ʠ ʪʚʦʨʯʝʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ʈʝʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʠʛʥʫʪʳʝ ʦʙʫʯʘʝʤʳʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʛʦʪʦʚʥʦʩʪʠ ʠʤʠ ʨʝʰʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ. 

ʎʝʣʴ ʜʦʢʣʘʜʘ ʩʚʷʟʘʥʘ ʩ ʦʮʝʥʠʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʪʴ 

ʜʦʩʪʠʞʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʠ ʠʟʫʯʝʥʠʝ ʙʘʟʦʚʦʡ 

ʜʠʩʮʠʧʣʠʥʳ çʕʢʦʥʦʤʝʪʨʠʢʘè ʙʘʢʘʣʘʚʨʘʤʠ ʥʘʧʨʘʚʣʝʥʠʷ çʕʢʦʥʦʤʠʢʘè. 

 ʂʘʢ ʠʟʚʝʩʪʥʦ, çʕʢʦʥʦʤʝʪʨʠʢʘè ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʪʦʜʘʭ, ʠʟʫʯʘʝʤʳʭ ʚ ʪʘʢʠʭ 

ʜʠʩʮʠʧʣʠʥʘʭ, ʢʘʢ çʉʪʘʪʠʩʪʠʢʘè ʠ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘè. ʇʦʵʪʦʤʫ ʙʘʟʦʚʳʤʠ 
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ʜʠʩʮʠʧʣʠʥʘʤʠ ʜʣʷ ʥʝʝ ʷʚʣʷʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ, ʠʟʫʯʘʝʤʳʝ ʚ ʚʫʟʝ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʠʭ ʫʩʧʝʰʥʦʝ ʦʩʚʦʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʥʠʷʤʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, 

ʠʟʫʯʘʝʤʦʡ ʚ ʰʢʦʣʝ [1]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʩʪʠʯʴ ʪʨʝʙʫʝʤʳʝ ʟʥʘʥʠʷ ʧʦ çʕʢʦʥʦʤʝʪʨʠʢʝè 

ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʧʨʠʤʝʥʷʪʴ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʦʧʠʨʘʷʩʴ ʥʘ ʫʩʧʝʰʥʦ ʠʟʫʯʝʥʥʳʝ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʜʠʩʮʠʧʣʠʥʳ [2].  

ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʣʝʛʢʦ ʧʦʷʩʥʠʪʴ ʧʨʠʤʝʨʦʤ, ʩʨʘʚʥʠʚ ʵʪʘʧʳ ʧʨʦʮʝʩʩʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʵʢʦʥʦʤʠʩʪʘ ʩ ʵʪʘʧʘʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʟʜʘʥʠʷ. ʕʪʦʪ ʧʨʠʤʝʨ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʩʣʝʜʫʶʱʠʭ 

ʵʪʘʧʦʚ ʟʜʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʝʜʳʜʫʱʠʭ, ʘʥʘʣʦʛʠʯʝʥ ʢʘʯʝʩʪʚʫ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ ʢʘʯʝʩʪʚʦ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʯʝʩʪʚʦʤ ʢʘʞʜʦʛʦ ʵʪʘʧʘ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚʳʙʦʨ ʧʣʦʱʘʜʢʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʩʦʟʜʘʥʠʝ ʥʘ ʥʝʡ ʬʫʥʜʘʤʝʥʪʘ, ʘ ʥʘ ʥʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʝʥ ʠ ʢʨʳʰʠ, ʥʘʢʦʥʝʮ, ʟʘʧʦʣʥʝʥʠʝ 

ʚʩʝ ʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠʭ ʚʟʘʠʤʥʫʶ ʩʚʷʟʴ ʠ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɸʥʘʣʦʛʠʯʥʘʷ ʚʟʘʠʤʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫ ʵʪʘʧʘʤʠ ʠʟʫʯʝʥʠʷ ʚʩʝ ʜʠʩʮʠʧʣʠʥ ʚ ʚʫʟʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʧʝʰʥʦʝ ʠʟʫʯʝʥʠʝ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʘ 

ʧʨʘʢʪʠʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ, ʪʘʢ ʠ ʠʭ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʪʝʩʥʦʪʳ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ, ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʘʥʘʣʠʟʘ ʥʝ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʦʚ ʩʝʤʝʩʪʨʦʚʳʭ ʵʢʟʘʤʝʥʦʚ, ʥʦ ʠ ʧʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ 

ʩʚʷʟʷʤ ʩ ʫʯʝʪʦʤ, ʢʘʢ ʩʦʜʝʨʞʘʥʠʷ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʠ ʨʘʟʤʝʨʦʚ, ʚʳʜʝʣʷʝʤʦʛʦ 

ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚ ʜʦʢʣʘʜʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʢʦʣʣʝʢʪʠʚʘ ʙʘʢʘʣʘʚʨʦʚ ʚ ʩʦʩʪʘʚʝ ʜʚʫʭ ʫʯʝʙʥʳʭ ʛʨʫʧʧ. ʆʥʠ 

ʚʢʣʶʯʘʣʠ ʙʘʣʣʳ ɽɻʕ ʧʦ ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʝ, ʦʙʲʝʤʳ, ʚʳʜʝʣʷʝʤʦʛʦ ʫʯʝʙʥʦʛʦ 

ʚʨʝʤʝʥʠ ʥʘ ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʠ ʤʘʪʨʠʮʳ ʦʮʝʥʦʢ ʩʜʘʯʠ ʧʦ ʥʠʤ 

ʩʝʤʝʩʪʨʦʚʳʭ ʵʢʟʘʤʝʥʦʚ. ʇʦ ʧʦʩʣʝʜʥʠʤ ʧʦʩʪʨʦʝʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʨʠʮʳ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ [3].  

ʉ ʧʦʤʦʱʴʶ ʰʢʘʣʳ ʏʝʜʜʦʢʘ ʚʳʧʦʣʥʝʥʘ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʪʝʩʥʦʪʳ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʟʥʘʥʠʷʤʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, ʤʝʞʜʫ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʦʡ ʠ çʕʢʦʥʦʤʝʪʨʠʢʦʡè.  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʜʦʩʪʠʛʥʫʪ ʚ ʜʘʥʥʳʭ ʛʨʫʧʧʘʭ ʥʘ ʥʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ʊʘʢʦʡ ʫʨʦʚʝʥʴ ʚʳʟʚʘʥ ʩʣʝʜʫʶʱʠʤʠ 

ʪʨʝʤʷ ʬʘʢʪʦʨʘʤʠ: ʚʦ-ʧʝʨʚʳʭ, ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʰʢʦʣʝ; ʚʦ-

ʚʪʦʨʳʭ, ʩʣʘʙʳʤʠ ʟʥʘʥʠʷʤʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʘʣʳʤ ʯʠʩʣʦʤ 

ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʠ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ; ʚ-ʪʨʝʪʴʠʭ, 

ʤʘʣʳʤ ʯʠʩʣʦʤ ʚ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɻʝʨʘʩʠʤʝʥʢʦ ʇ.ɺ. ʆ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʩʪʫʜʝʥʪʦʚ 

ʧʝʨʚʦʛʦ ʢʫʨʩʘ / ɺ ʩʙʦʨʥʠʢʝ: ʄʘʪʝʤʘʪʠʢʘ ʚ ʚʫʟʝ. ʊʨʫʜʳ XXII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ.   / 2010. ʉ. 38-40. 

2. ɹʣʘʛʦʚʝʱʝʥʩʢʘʷ ɽ.ɸ., ɻʝʨʘʩʠʤʝʥʢʦ ʇ.ɺ., ʍʦʜʘʢʦʚʩʢʠʡ ɺ.ɸ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʳʭ ʤʥʦʛʦʩʝʤʝʩʪʨʦʚʳʭ ʜʠʩʮʠʧʣʠʥ ʚ 

ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘʭ // ʀʟʚʝʩʪʠʷ ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ. / 2017. ʊ. 

14.  ̄3. ï  ʉ. 513-522. 
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3. ɻʝʨʘʩʠʤʝʥʢʦ ʇ.ɺ., ʍʦʜʘʢʦʚʩʢʠʡ ɺ.ɸ. ɸʣʛʦʨʠʪʤ ʠ ʧʨʦʛʨʘʤʤʘ ʧʦʩʪʨʦʝʥʠʷ 
ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʦʮʝʥʦʢ ʧʦ ʤʥʦʛʦʩʝʤʝʩʪʨʦʚʳʤ ʜʠʩʮʠʧʣʠʥʘʤ // ʇʨʦʙʣʝʤʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʠʥʞʝʥʝʨʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʉʙ. ʪʨ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ï ʉʇʙ: ʇɻʋʇʉ, 2014. ï ʉ. 84ï88. 

 

ʇʈɽɽʄʉʊɺɽʅʅʆʉʊʔ ɺ ʈɽɸʃʀɿɸʎʀʀ ʄɽɾʇʈɽɼʄɽʊʅʓʍ ʉɺʗɿɽʁ 

ʄɸʊɽʄɸʊʀʂʀ ʀ ʍʀʄʀʀ ɺ ʐʂʆʃɽ ʀ ʍʀʄʀʏɽʉʂʆʄ ɺʋɿɽ 
1ʂʘʡʛʦʨʦʜʦʚ ɽ.ɺ., 2ʐʠʨʷʝʚʘ ʃ.ɸ. 

1ɻʦʨʥʦ-ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɻʦʨʥʦ-ɸʣʪʘʡʩʢ 
2 ʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ8 ʠʤ. ɸ.ʅ. ʃʝʥʢʠʥʘ, ʛ. ɻʦʨʥʦ-ɸʣʪʘʡʩʢ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʢʘʢ ʥʠʢʦʛʜʘ ʦʩʪʨʦ 

ʥʫʞʜʘʝʪʩʷ ʚ ʫʩʢʦʨʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʷʜ ʧʨʦʠʟʚʦʜʩʪʚ ʫ ʥʘʩ ʦʪʩʫʪʩʪʚʫʝʪ, ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ, ʘ ʠʥʳʝ ð ʟʘʧʫʩʢʘʪʴ ʚʧʝʨʚʳʝ. ʈʘʟʫʤʝʝʪʩʷ, ʩʢʦʨʝʡʰʝʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʜʫʢʪʦʚ ʥʝʤʳʩʣʠʤʦ ʙʝʟ ʩʦʚʦʢʫʧʥʳʭ ʫʩʠʣʠʡ 

ʙʠʦʣʦʛʦʚ, ʭʠʤʠʢʦʚ, ʩʪʨʦʠʪʝʣʝʡ, ʤʘʪʝʨʠʘʣʦʚʝʜʦʚ, ʠʥʞʝʥʝʨʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ, ʦʩʦʙʝʥʥʦ, ʤʘʪʝʤʘʪʠʢʦʚ, ʧʨʠʯʝʤ ʪʘʢʠʭ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʧʦʥʠʤʘʪʴ ʷʟʳʢ ʭʠʤʠʠ, ʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʦʚʨʝʤʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʪʘʢʦʚʘ, ʯʪʦ 

ʛʨʘʤʦʪʥʳʤ ʧʨʠʭʦʜʠʪʩʷ ʩʯʠʪʘʪʴ ʪʘʢʦʛʦ ʭʠʤʠʢʘ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ 

ʧʦʤʦʱʠ ʤʘʪʝʤʘʪʠʢʘ, ʧʦʥʠʤʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʠʩʩʣʝʜʫʝʤʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʦʙʲʝʢʪʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʭʚʘʪʢʘ ʛʨʘʤʦʪʥʳʭ ʭʠʤʠʢʦʚ ð ʚʝʩʴʤʘ ʟʣʦʙʦʜʥʝʚʥʘʷ ʧʨʦʙʣʝʤʘ. 

ʇʨʠʯʠʥ ʟʜʝʩʴ ʥʝʩʢʦʣʴʢʦ. ʆʜʥʘ ʠʟ ʥʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʥʞʝʥʝʨʥʳʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʚʩʪʘʶʪ ʧʝʨʝʜ ʩʝʛʦʜʥʷʰʥʠʤ ʭʠʤʠʢʦʤ, ʪʨʝʙʫʶʪ ʜʣʷ 

ʨʝʰʝʥʠʷ ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʳʭ ʟʥʘʥʠʡ ʧʦ ʵʣʝʤʝʥʪʘʨʥʦʡ ʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ, ʫʤʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢ 

ʦʧʠʩʘʥʠʶ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ɼʨʫʛʘʷ ʚʘʞʥʝʡʰʘʷ ʧʨʠʯʠʥʘ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʘʷ ʩ ʧʝʨʚʦʡ ð ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʝʩʘ ʢ 

ʭʠʤʠʠ ʠ ʤʘʪʝʤʘʪʠʢʝ ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʘʙʠʪʫʨʠʝʥʪʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʝʞʝʛʦʜʥʳʡ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʥʝʜʦʙʦʨ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʚʫʟʦʚ ʉʦʶʟʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫʩʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʝʨʠʬʝʨʠʠ. ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʥʘʰʠʭ ʩʣʦʚ ʧʨʠʚʝʜʝʤ ʛʨʫʩʪʥʫʶ 

ʩʪʘʪʠʩʪʠʢʫ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʝ ʙʝʩʝʜʳ ʩʦ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʧʫʛʘʶʱʠʝ ʮʠʬʨʳ: ʠʟ 178 ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʙʝʩʝʜʘʭ, 

ʚʳʷʚʠʣʠ ʞʝʣʘʥʠʝ ʧʦʩʪʫʧʘʪʴ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʫʟʦʚ ʣʠʰʴ 3 ʯʝʣʦʚʝʢʘ 

(ʤʝʥʝʝ 1,7%), ʘ ʥʘ ʭʠʤʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʪʦʛʦ ʭʫʞʝ ð 1 ʯʝʣʦʚʝʢ (ʤʝʥʝʝ 0,6%). ɽʩʣʠ 

ʦʙʦʙʱʠʪʴ ʦʪʚʝʪʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʪʦ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢʦʝ ʫʩʨʝʜʥʝʥʥʦʝ ʠʭ ʦʧʨʘʚʜʘʥʠʝ: 

çʉʣʠʰʢʦʤ ʤʫʪʥʦ ʠ ʩʣʦʞʥʦ ʚʩʝ ʵʪʦ, ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʵʪʦʤ ʥʝʪ ʞʝʣʘʥʠʷ ʠ ʩʤʳʩʣʘè. 

ʇʦʯʝʤʫ ʪʘʢ ʧʨʦʠʩʭʦʜʠʪ? ʇʦʯʝʤʫ ʰʢʦʣʴʥʠʢʠ ʫʭʦʜʷʪ ʦʪ ʪʨʫʜʥʦʩʪʝʡ, ʘ ʥʝ 

ʧʨʝʦʜʦʣʝʚʘʶʪ ʠʭ? ʇʦʯʝʤʫ ʧʦʯʪʠ ʥʠʢʪʦ ʥʝ ʚʳʙʠʨʘʝʪ ʩʣʦʞʥʳʭ ʧʫʪʝʡ? ʇʦʯʝʤʫ 

ʠʥʪʝʨʝʩʥʝʡʰʠʝ ʠ ʪʘʢʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʥʘʰʝ ʚʨʝʤʷ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ð 

ʤʘʪʝʤʘʪʠʢʘ ʠ ʭʠʤʠʷ ð ʟʘʙʳʪʳ ʤʦʣʦʜʝʞʴʶ? ʅʘ ʚʩʝ ʵʪʠ ʚʦʧʨʦʩʳ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʳ ʦʪʚʝʪʠʪʴ ʚʨʷʜ ʣʠ ʚʦʟʤʦʞʥʦ, ʜʘ ʠ, ʤʳ ʧʦʣʘʛʘʝʤ, ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. ɿʜʝʩʴ ʤʳ 

ʢʦʩʥʝʤʩʷ ʦʜʥʦʡ ʠʟ ʦʙʱʠʭ ʧʨʠʯʠʥ, ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʠ/ʠʣʠ ʧʨʦʬʠʣʴʥʦʤ 

ʭʠʤʠʯʝʩʢʦʤ ʚʫʟʝ ʟʘʯʘʩʪʫʶ ʦʪʦʨʚʘʥʦ ʦʪ ʧʨʘʢʪʠʢʠ, ʧʨʠʯʝʤ, ʪʦʡ ʯʘʩʪʠ ʧʨʘʢʪʠʢʠ, ʯʪʦ 

ʦʪʥʝʩʝʥʘ ʢ ʟʘʜʘʯʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʜʘ ʠ 
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ʚʦʦʙʱʝ ð ʭʠʤʠʠ ʢʘʢ ʥʘʫʢʝ. ʏʘʩʪʠʯʥʦ ʵʪʫ ʦʪʦʨʚʘʥʥʦʩʪʴ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʦʢʨʘʱʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʦʚ, ʦʪʚʦʜʠʤʳʭ ʥʘ ʤʘʪʝʤʘʪʠʢʫ ʚ ʰʢʦʣʘʭ ʠ ʚʫʟʘʭ, ʚʚʝʜʝʥʠʝʤ ʚ ʧʨʦʛʨʘʤʤʫ 

ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʦʚʳʭ ʨʘʟʜʝʣʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ çʜʦʙʨʘʪʴʩʷè ʜʦ ʭʠʤʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ 

ʤʘʪʝʤʘʪʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ɺʨʝʜ ʦʪ ʪʘʢʦʛʦ ʜʦʩʘʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʜʝʣ ʥʘʠʙʦʣʝʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ. ʂ ʩʣʦʚʫ, ʠʤʝʥʥʦ ʚ ʚʫʟʘʭ ʠ ʧʨʠʭʦʜʠʪʩʷ 

ʟʘʯʘʩʪʫʶ ʥʘʙʣʶʜʘʪʴ ʢʘʨʪʠʥʫ, ʢʦʛʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʢʦʤʧʝʥʩʠʨʫʶʪ ʥʝʜʦʩʪʘʪʦʢ ʚʨʝʤʝʥʠ 

ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ ʧʦʩʨʝʜʩʪʚʦʤ ʫʜʝʨʞʘʥʠʷ ʰʠʨʦʪʳ ʦʭʚʘʪʘ ʤʘʪʝʨʠʘʣʘ ʚʦ ʯʪʦ ʙʳ 

ʪʦ ʥʠ ʩʪʘʣʦ. ʅʠ ʦ ʢʘʢʦʡ ʧʦʣʥʦʪʝ ʧʨʝʧʦʜʥʦʩʠʤʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʟʜʝʣʦʚ, ʩʪʨʦʛʦʡ 

ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ, ʘ ʛʣʘʚʥʦʝ, ʨʘʩʩʤʦʪʨʝʥʠʠ ʙʦʛʘʪʝʡʰʠʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ 

ʤʘʪʝʤʘʪʠʢʠ ʛʦʚʦʨʠʪʴ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. ɹʦʣʝʝ ʪʦʛʦ, ʨʷʜ ʥʘʰʠʭ ʢʦʣʣʝʛ ʩʯʠʪʘʶʪ ʧʦʜʭʦʜ 

çʛʘʣʦʧʦʤ ʧʦ ɽʚʨʦʧʘʤè ʥʦʨʤʦʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʩʪʘʪʴʝ [1] ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ 

çʬʘʢʪʠʯʝʩʢʘʷ ʥʝʧʦʣʥʦʪʘ ʟʥʘʥʠʡ, çʤʦʟʘʠʯʥʦʩʪʴè ʦʙʫʯʝʥʠʷ ð ʵʪʦ ʩʢʦʨʝʝ ʥʦʨʤʘ, ʯʝʤ 

ʜʦʩʘʜʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷè. ʄʳ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʥʝ ʤʦʞʝʤ ʩʦʛʣʘʩʠʪʴʩʷ ʩ 

ʪʘʢʠʤ ʤʥʝʥʠʝʤ. ʉʣʝʜʫʷ ʃ. ɼ. ʂʫʜʨʷʚʮʝʚʫ, ʩʯʠʪʘʝʤ, ʯʪʦ çʯʨʝʟʤʝʨʥʘʷ ʧʦʩʧʝʰʥʦʩʪʴ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʝʛʦ ʧʦʣʴʟʫè ʠ ʯʪʦ çʨʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ 

ʦʮʝʥʠʚʘʝʪʩʷ ʥʝ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʦʙʱʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʢʘʯʝʩʪʚʦʤ ʝʝ ʫʩʚʦʝʥʠʷ, ʫʤʝʥʠʝʤ 

ʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʨʘʟʚʠʪʠʝʤ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʝʤʦʛʦ ʢ ʜʘʣʴʥʝʡʰʝʤʫ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶè [2, ʩ. 22]. 

ɺ ʩʣʦʚʘʭ ʃ. ɼ. ʂʫʜʨʷʚʮʝʚʘ ʤʳ ʫʩʤʘʪʨʠʚʘʝʤ ʨʫʢʦʚʦʜʩʪʚʦ ʢ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʭʠʤʠʠ ʚ ʰʢʦʣʝ ʠ ʧʨʦʬʠʣʴʥʦʤ ʚʫʟʝ. ʀʤʝʥʥʦ 

ʥʘʫʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʟʚʝʩʪʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʚ ʚ ʫʯʝʙʥʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ, ʦʪʙʦʨʫ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʚʠʜʝʥʠʶ, ʢ ʦʧʠʩʘʥʠʶ ʢʘʢʠʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʣʦʞʠʤʘ ʪʘ ʠʣʠ ʠʥʘʷ ʪʝʤʘ ʠʟ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ, ʜʦʣʞʥʦ 

ʩʦʩʪʘʚʣʷʪʴ ʷʜʨʦ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʞʧʨʝʜʤʝʪʥʳʭ 

ʩʚʷʟʝʡ ʧʦʩʣʝʜʥʝʡ ʩ ʭʠʤʠʝʡ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʚ ʮʝʣʦʤ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʮʝʩʩʦʤ 

ʠʥʪʝʛʨʘʮʠʠ ð ʩʣʠʷʥʠʝʤ ʥʘʫʢ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʥʘʨʷʜʫ ʩ ʠʭ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ð 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʦʛʨʘʥʠʯʥʳʭ ʥʘʫʢ, ʩʳʛʨʘʚʰʠʭ ʥʝʤʘʣʫʶ ʨʦʣʴ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʥʦʛʠʭ 

ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ ʠ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦ, ʯʪʦ ʤʥʦʛʦʦʙʨʘʟʠʝ, ʩʣʦʞʥʦʩʪʴ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʴ 

ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʩʚʝʱʝʥʳ ʠ ʨʘʩʢʨʳʪʳ, ʝʩʣʠ 

ʦʩʪʘʚʘʪʴʩʷ ʩʪʨʦʛʦ ʚʥʫʪʨʠ ʦʪʜʝʣʴʥʦʡ ʥʘʫʢʠ ʠʣʠ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. ɺʦʪ ʧʦʯʝʤʫ ʪʘʢ 

ʚʘʞʥʦ ʚ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ ʚʩʢʨʳʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʩ ʭʠʤʠʝʡ. ʅʦ 

ʧʨʦʙʣʝʤʘ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ð ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʧʨʦʙʣʝʤʘ, ʪʨʝʙʫʶʱʘʷ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʟʣʦʞʝʥʠʷ. ʄʳ ʟʜʝʩʴ ʪʦʣʴʢʦ ʧʦʜʯʝʨʢʠʚʘʝʤ, ʯʪʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʧʨʦʙʫʞʜʝʥʠʷ 

ʤʦʪʠʚʘʮʠʠ ʢ ʠʟʫʯʝʥʠʶ ʦʙʝʠʭ ʜʠʩʮʠʧʣʠʥ.  

ʐʢʦʣʴʥʠʢʠ ʠ ʩʪʫʜʝʥʪʳ ʤʦʪʠʚʠʨʦʚʘʥʳ ʫʯʠʪʴʩʷ, ʝʩʣʠ ʠʤʠ ʜʚʠʞʝʪ ʫʚʣʝʯʝʥʠʝ. 

ʇʦʵʪʦʤʫ ʚʘʞʥʝʡʰʘʷ ʬʫʥʢʮʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ð ʥʝ ʩʢʦʣʴʢʦ ʷʚʣʷʪʴʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʥʦʚʦʛʦ ʟʥʘʥʠʷ, ʩʢʦʣʴʢʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʪʘʢ, ʯʪʦʙʳ ʚ 

ʘʫʜʠʪʦʨʠʠ ʠʣʠ ʢʣʘʩʩʝ ʚʦʮʘʨʠʣʘʩʴ ʘʪʤʦʩʬʝʨʘ, ʚ ʢʦʪʦʨʦʡ ʥʝʣʴʟʷ ʥʝ ʚʧʠʪʘʪʴ ʥʦʚʦʝ ʟʥʘʥʠʝ.  

ɼʨʫʞʝʣʶʙʥʘʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʤʳʰʣʝʥʠʷ ʦʙʩʪʘʥʦʚʢʘ, ʘʪʤʦʩʬʝʨʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʦʙʷʟʘʥʘ 

ʩʦʧʨʦʚʦʞʜʘʪʴ ʫʯʘʱʝʛʦʩʷ ʢʘʢ ʥʘ ʰʢʦʣʴʥʳʭ ʫʨʦʢʘʭ, ʪʘʢ ʠ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʝ ʚ ʧʨʦʬʠʣʴʥʦʤ ʚʫʟʝ. ɺ ʰʢʦʣʝ ʩ ʧʦʤʦʱʴʶ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʫʯʠʪʝʣʴ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʫʯʠʪʝʣʝʤ ʭʠʤʠʠ ʤʦʞʝʪ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʦ ʩʦʟʜʘʪʴ ʪʘʢʫʶ 

ʘʪʤʦʩʬʝʨʫ. ɸ ʚ ʭʠʤʠʯʝʩʢʦʤ ʚʫʟʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, ʨʝʘʣʠʟʫʶʱʠʡ 

ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʠ ʠʥʪʝʛʨʘʪʠʚʥʳʡ ʧʦʜʭʦʜʳ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʥʦʚʳʭ ʤʦʱʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ, 
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ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʣʠʰʴ ʦʙʦʛʘʪʠʪ ʵʪʫ 

ʘʪʤʦʩʬʝʨʫ, ʨʘʩʧʨʦʩʪʨʘʥʠʪ ʝʝ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʘʪʝʤʘʪʠʢʠ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, 

ʪʘʢʠʭ, ʢʘʢ ʬʠʟʠʯʝʩʢʘʷ ʭʠʤʠʷ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʭʠʤʠʷ, ʢʚʘʥʪʦʚʘʷ ʭʠʤʠʷ, ʩʪʝʨʝʦʭʠʤʠʷ ʠ ʜʨ.  

ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʤʘʪʝʤʘʪʠʢʠ 

ʠ ʭʠʤʠʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʠ ʚ ʚʫʟʝ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚ ʠʟʣʦʞʝʥʥʦʤ ʢʣʶʯʝ ʧʦʟʚʦʣʠʪ, 

ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʢʘʯʝʩʪʚʝʥʥʦ ʤʦʪʠʚʠʨʦʚʘʪʴ ʫʯʘʱʠʭʩʷ ʢ ʠʟʫʯʝʥʠʶ ʤʘʪʝʤʘʪʠʢʠ, ʠʟʤʝʥʠʪʴ 

ʠʭ ʩʪʦʡʢʦʝ ʨʘʚʥʦʜʫʰʥʦ-ʭʦʣʦʜʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʤʘʪʝʤʘʪʠʢʝ ʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦ-

ʫʚʣʝʯʝʥʥʦʝ. ʂʦʛʜʘ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʫʯʘʱʠʡʩʷ ʚʠʜʠʪ, ʢʘʢ 

ʧʨʦʜʫʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʠʟʚʝʩʪʥʳʝ ʝʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʭʠʤʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚ ʝʛʦ 

ʛʣʘʟʘʭ ʢʨʘʩʠʚʦʡ ʠ ʩʪʨʦʛʦʡ ʥʘʫʢʦʡ, ʩʧʦʩʦʙʥʦʡ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʪʴ ʞʠʟʥʴ ʯʝʣʦʚʝʢʫ. 

ʄʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʠ ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ 

ʧʦʜʭʦʜʦʚ, ʦʙʦʙʱʝʥʠʝ ʟʥʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʫʯʘʱʠʭʩʷ ʮʝʣʦʩʪʥʦʡ 

ʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ. ʈʝʘʣʠʟʘʮʠʷ ʩʚʷʟʝʡ ʤʘʪʝʤʘʪʠʢʠ ʩ ʭʠʤʠʝʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʥʘʤʠ ʫʨʦʚʥʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʨʠʥʮʠʧʘ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʚ 

ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ. ʐʠʨʦʢʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʪʘʢʠʭ ʩʚʷʟʝʡ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʤʘʪʝʤʘʪʠʢʝ 

ʘʢʪʠʚʠʟʠʨʫʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ, ʧʦʙʫʞʜʘʝʪ 

ʤʳʩʣʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʥʦʩʘ, ʩʠʥʪʝʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʟʥʘʥʠʡ ʠʟ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʭʠʤʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʛʣʷʜʥʦʩʪʠ ʠʟ ʭʠʤʠʠ, ʭʠʤʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ 

ʨʝʘʢʪʠʚʦʚ ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʟʘʥʷʪʠʷʭ, ʚʢʣʶʯʘʷ ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ, ʫʩʠʣʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʠʩʢʦʚʦʡ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʨʘʟʥʦʦʙʨʘʟʠʪ 

ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʦʙʫʯʝʥʠʷ, ʜʝʣʘʝʪ ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʟʘʥʠʤʘʪʝʣʴʥʳʤ ʠ ʞʝʣʘʥʥʳʤ.  

ʄʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʤʘʪʝʤʘʪʠʢʠ ʠ ʭʠʤʠʠ ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʝʜʘʛʦʛʦʚ, ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʝ (ʢʦʤʧʣʝʢʩʥʳʭ ʩʝʤʠʥʘʨʦʚ, ʢʦʣʣʦʢʚʠʫʤʦʚ, ʵʢʩʢʫʨʩʠʡ ʥʘ ʭʠʤʠʯʝʩʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʥʬʝʨʝʥʮʠʡ, ʢʨʫʛʣʳʭ ʩʪʦʣʦʚ, ʧʨʦʙʣʝʤʥʳʭ ʣʝʢʮʠʡ ʠ ʜʨ.), ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʠʙʢʦʩʪʴ ʢʣʘʩʩʥʦ-ʫʨʦʯʥʦʡ ʠ ʣʝʢʮʠʦʥʥʦ-ʩʝʤʠʥʘʨʩʢʦʡ ʩʠʩʪʝʤ. 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʩʚʷʟʝʡ ʩ ʭʠʤʠʝʡ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʪʨʝʙʫʝʪ ʢʘʢ ʦʪ ʰʢʦʣʴʥʦʛʦ 

ʫʯʠʪʝʣ̫, ʪʘʢ ʠ ʦʪ ʜʦʮʝʥʪʘ ʩ ʧʨʦʬʝʩʩʦʨʦʤ ʛʦʨʘʟʜʦ ʙʦӢʣɹ ʠhʭ ʫʩʠʣʠʡ, ʛʣʫʙʦʢʠʭ ʭʠʤʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ ʠ ʵʨʫʜʠʮʠʠ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ ʧʦʵʪʦʤʫ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʩʨʝʜʥʝʡ ʠ 

ʚʳʩʰʝʡ ʰʢʦʣʳ ʠʩʧʳʪʳʚʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʥʘ 

ʧʨʘʢʪʠʢʝ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʯʝʙʥʳʭ ʪʝʤʘʭ ʠ ʢʫʨʩʘʭ. ʅʘʜ ʵʪʠʤʠ ʟʘʪʨʫʜʥʝʥʠʷʤʠ ʥʘʜʦ 

ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʪʴ, ʫʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʘʚʠʪ ʧʝʨʝʜ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 

ʫʯʨʝʞʜʝʥʠʷʤʠ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʠ ʥʘʭʦʜʷ ʥʦʚʳʝ ʧʫʪʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʚ ʨʘʩʢʨʳʪʠʠ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʭʠʤʠʠ 

ʚ ʩʠʩʪʝʤʝ çʰʢʦʣʘ ð ʧʨʦʬʠʣʴʥʳʡ ʚʫʟè. 
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ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɺ ʇʆɼɻʆʊʆɺʂɽ ʕʂʆʅʆʄʀʉʊʆɺ 

ʂʘʪʘʨʛʠʥ ʅ.ɺ. 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʄʦʩʢʚʘ 

ñʄʘʪʤʝʪʦʜ ʥʘʤ ʥʫʞʝʥ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʵʢʦʥʦʤʠʢʫ. 

ʕʪʦ ʠʥʩʪʨʫʤʝʥʪ. ɽʩʣʠ ʚʳ ʥʝ ʧʦʥʠʤʘʝʪʝ, ʟʘʯʝʤ ʚʳ ʵʪʦ ʜʝʣʘʝʪʝ ʠ ʢʘʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʩʤʳʩʣ ʚʳ ʚʢʣʘʜʳʚʘʝʪʝ, ʪʦ ʚʩʸ ʵʪʦ ʥʠʢʦʤʫ ʥʝ ʥʫʞʥʘʷ ʪʨʘʪʘ ʚʨʝʤʝʥʠò (ɸ.ɸ. ʐʠʨʦʚ, ʯʣʝʥ-

ʢʦʨʨ. ʈɸʅ) 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ, ʵʢʦʥʦʤʠʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʯʝʥʴ ʩʣʦʞʥʳ, ʥʦ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʧʨʦʩʪʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʙʣʘʛʦʜʘʨʷ ʧʦʚʩʝʤʝʩʪʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʨʘʟʚʠʪʦʤʫ 

ʠʥʪʝʨʬʝʡʩʫ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʥʝ ʪʨʝʙʫʶʱʝʤʫ ʛʣʫʙʦʢʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ. ʅʘʧʨʠʤʝʨ, ʨʘʥʴʰʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʠʥʝʡʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʣʦ ʦʪ ʩʪʫʜʝʥʪʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʧʦ ʦʩʚʦʝʥʠʶ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʠʤʝʥʷʣʦʩʴ ʢʨʘʡʥʝ ʨʝʜʢʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʙʫʝʪʩʷ ʫʤʝʥʠʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʫ, ʚʚʝʩʪʠ ʚ ʢʦʤʧʴʶʪʝʨ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʧʦʜʦʙʨʘʪʴ ʩʨʝʜʩʪʚʦ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (ʚ ʚʫʟʝ ʦʧʪʠʤʘʣʝʥ Excel, ʤʥʦʛʠʝ ʧʨʝʜʧʦʯʠʪʘʶʪ R ʠ Python), ʩʚʷʟʘʪʴ ʝʛʦ 

ʩ ʜʘʥʥʳʤʠ, ʠʩʧʦʣʴʟʫʷ ʛʨʘʬʠʯʝʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ ʠ ʧʦʜʩʢʘʟʢʠ, ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɿʥʘʥʠʝ ʪʝʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʚʦʟʤʦʞʥʳʭ ñʧʦʜʚʦʜʥʳʭ ʢʘʤʥʝʡò: ʥʘʧʨʠʤʝʨ, ʥʘʜʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʫ ʧʘʨʘʙʦʣʳ ʤʦʞʝʪ ʥʝ 

ʙʳʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʢʦʨʥʝʡ, ʤʦʞʝʪ ʙʳʪʴ ʦʜʠʥ ʢʦʨʝʥʴ ʠʣʠ ʜʚʘ, ʠ ʢʘʢʦʡ ʠʟ ʥʠʭ ʣʫʯʰʝ ʚ 

ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʦʜʛʦʪʦʚʣʝʥ ʨʷʜ 
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ʄɽʊʆɼʀʂɸ ʇʈɽʇʆɼɸɺɸʅʀʗ ʊɽʄʓ çʈʗɼʓè ɺ ʂʋʈʉɽ ʄɸʊɽʄɸʊʀʂʀ 

ʉʊʋɼɽʅʊɸʄ ɽʉʊɽʉʊɺɽʅʅʆʅɸʋʏʅʓʍ ʉʇɽʎʀɸʃʔʅʆʉʊɽʁ 

ʂʣʝʥʠʥʘ ʃ.ʀ.  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʦʩʢʦʚʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪè, ʛ. ʄʦʩʢʚʘ 

ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʭʠʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʧʨʦʩʣʝʜʠʣʠ ʟʘ 

ʪʝʤ, ʢʘʢ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ ʤʝʥʷʶʪʩʷ ʩʨʝʜʥʠʝ ʙʘʣʣʳ ʜʚʫʭ ʵʢʟʘʤʝʥʦʚ: ʧʦ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ 

ʭʠʤʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ. çʄʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʦʙʝʠʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʸʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʫʩʧʝʚʘʝʤʦʩʪʴ 

ʧʦ ʭʠʤʠʠ çʧʨʠʚʷʟʘʥʘè ʢ ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ï ʦʥʠ ʠʟʤʝʥʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʩʠʤʙʘʪʥʦè [1, 189]. ʊʘʢʠʝ ʞʝ ʥʘʙʣʶʜʝʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠ ʥʘ ʜʨʫʛʠʭ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ.   

ʅʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʘʨʘʜʠʛʤʘ ʚʳʜʚʠʛʘʝʪ ʪʨʝʙʦʚʘʥʠʷ, ʯʪʦʙʳ ʪʘʢʘʷ ʟʘʜʘʯʘ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ ʫ ʩʪʫʜʝʥʪʦʚ, ʙʳʣʘ ʜʦʧʦʣʥʝʥʘ 

çʟʘʜʘʯʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ XXI  ʚʝʢʘè [2, 84], ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʚʦʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
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ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʵʪʦʪ ʥʘʚʳʢ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʜʦʣʞʝʥ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴʩʷ ʠ ʟʘʢʨʝʧʣʷʪʴʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʤʘʪʝʤʘʪʠʢʠ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ ʠʟʫʯʝʥʠʷ ʪʝʤʳ çʈʷʜʳè ʚ ʢʫʨʩʝ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʝ. 

ʀʟʫʯʝʥʠʝ ʪʝʤʳ çʈʷʜʳè ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʠ ʜʘʣʝʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʣʘʩʩʳ ʨʷʜʦʚ ʜʣʷ ʧʨʝʜʩʪʦʷʱʝʛʦ ʦʙʫʯʝʥʠʷ (ʩʤ. ʨʠʩ.1). 

 
ʈʠʩʫʥʦʢ 1. ʈʘʟʣʠʯʘʶʪ ʨʷʜʳ: ʯʠʩʣʦʚʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

 

ʏʠʩʣʦʚʦʡ ʨʷʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʩʢʦʥʝʯʥʦʝ ʩʫʤʤʠʨʦʚʘʥʠʝ ʯʣʝʥʦʚ ʯʠʩʣʦʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʷʜ ï ʙʝʩʢʦʥʝʯʥʦʝ ʩʫʤʤʠʨʦʚʘʥʠʝ ʯʣʝʥʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʪʝʤʳ çʈʷʜʳè: ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʠʭ 

ʩʭʦʜʠʤʦʩʪʠ ʠ/ʠʣʠ ʥʘʭʦʞʜʝʥʠʝ ʩʫʤʤʳ ʨʷʜʘ. 

ʏʠʩʣʦʚʳʝ ʨʷʜʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʟʥʘʢʦʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ. ʀʟ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʚʳʜʝʣʷʝʪʩʷ ʢʣʘʩʩ ʟʥʘʢʦʯʝʨʝʜʫʶʱʠʭʩʷ ʨʷʜʦʚ (ʩʤ. ʨʠʩ. 2).  

 
ʈʠʩʫʥʦʢ 2. ʏʠʩʣʦʚʳʝ ʨʷʜʳ  

 

ɼʣʷ ʟʥʘʢʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʷʜʦʚ ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʠʟʥʘʢʦʚ ʩʭʦʜʠʤʦʩʪʠ: 

ʩʨʘʚʥʝʥʠʷ, ɼʘʣʘʤʙʝʨʘ ʠ ʂʦʰʠ, ʧʨʠʯʝʤ ʚ ʧʨʠʟʥʘʢʝ ʂʦʰʠ ʨʘʟʣʠʯʘʶʪ ʨʘʜʠʢʘʣʴʥʳʡ ʠ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʨʠʟʥʘʢʠ (ʩʤ. ʨʠʩ. 3). 

 

 
ʈʠʩʫʥʦʢ 3. ɿʥʘʢʦʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʷʜʳ  

 

ɿʥʘʢʦʧʝʨʝʤʝʥʥʳʝ ʨʷʜʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʥʘʢʦʯʝʨʝʜʫʶʱʠʭʩʷ) ʚʥʘʯʘʣʝ ʠʩʩʣʝʜʫʶʪ ʥʘ 

ʘʙʩʦʣʶʪʥʫʶ ʩʭʦʜʠʤʦʩʪʴ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪ ʧʨʠʟʥʘʢʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʣʷ 

ʟʥʘʢʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʷʜʦʚ. ʂʦʛʜʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ ʨʷʜʳ ʘʙʩʦʣʶʪʥʦ ʨʘʩʭʦʜʷʪʩʷ, ʠʭ 

ʠʩʩʣʝʜʫʶʪ ʥʘ ʫʩʣʦʚʥʫʶ ʩʭʦʜʠʤʦʩʪʴ. ɼʣʷ ʟʥʘʢʦʯʝʨʝʜʫʶʱʠʭʩʷ ʨʷʜʦʚ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʨʠʤʝʥʷʶʪ ʧʨʠʟʥʘʢ ʃʝʡʙʥʠʮʘ.  
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ɸʥʘʣʦʛʠʯʥʳʝ ʩʭʝʤʳ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʷʜʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʚʳʜʝʣʷʶʪʩʷ ʢʣʘʩʩʳ ʩʪʝʧʝʥʥʳʭ ʨʷʜʦʚ, ʨʷʜʦʚ ʊʝʡʣʦʨʘ ʠ ʨʷʜʦʚ ʌʫʨʴʝ. 

ɼʣʷ ʦʩʚʦʝʥʠʷ, ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʡ ʧʦ ʪʝʤʝ çʈʷʜʳè 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʤʝʥʪʳ ʮʠʬʨʦʚʦʡ ʜʠʜʘʢʪʠʢʠ, ʚ ʢʦʪʦʨʦʡ çʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠʢʘ ʪʨʝʙʫʝʪ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʪʦʣʴʢʦ ʨʘʩʰʠʨʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʪʝʩʪʦʚʦʛʦ ʟʘʜʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʫʧʨʘʚʣʷʪʴ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭè [3, ʊ. 1, 

117]. ʈʘʥʝʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʯʘʩʪʠʯʥʦ ʚʢʣʶʯʘʣʠʩʴ ʚ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ 

ʦʙʫʯʘʶʱʝʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʢʦʤʧʴʶʪʝʨʳ 

ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʛʠʙʨʠʜʥʦʡ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ, ʢʦʛʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʚʝʜʫʱʠʡ ʟʘʥʷʪʠʝ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ, ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʜʘʝʪ ʠʤ ʟʘʜʘʥʠʝ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʘʫʜʠʪʦʨʠʠ, ʘ ʩʘʤ ʫʜʝʣʷʝʪ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩʦ ʩʪʫʜʝʥʪʘʤʠ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʦʥʣʘʡʥ 

ʨʝʞʠʤʝ.  

ʅʘʣʠʯʠʝ LMS ï ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ   

ʪʨʘʥʩʣʷʮʠʠ ʟʘʥʷʪʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʚ ʩʠʥʭʨʦʥʥʦʤ ʠ ʘʩʠʥʭʨʦʥʥʦʤ ʨʝʞʠʤʘʭ. 

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʦʙʲʝʢʪʠʚʥʦʡ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʧʦ ʪʝʤʝ çʈʷʜʳè ʥʝʦʙʭʦʜʠʤʳ 

ʥʝ ʪʦʣʴʢʦ ʢʘʤʝʨʳ ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ, ʦʩʥʘʱʝʥʥʳʝ ʵʣʝʤʝʥʪʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʩʪʫʜʝʥʪʦʤ ʠ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʤʝʩʪʫ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʝ ʪʦʣʴʢʦ ʚʩʝʥʘʧʨʘʚʣʝʥʥʳʝ ʤʠʢʨʦʬʦʥʳ ʜʣʷ 

ʫʣʘʚʣʠʚʘʥʠʷ ʟʚʫʢʦʚʳʭ ʧʦʜʩʢʘʟʦʢ, ʥʦ ʠ ʧʝʨʝʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ 

ʧʨʦʚʝʨʢʫ. ʕʪʠ ʟʘʜʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʘ ʷʟʳʢʝ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʧʠʩʘʪʴ, ʚʳʜʝʣʠʪʴ ʪʝʤʫ çʈʷʜʳè ʠ 

ʠʩʩʣʝʜʦʚʘʪʴ ʢʦʥʢʨʝʪʥʦ ʧʦʣʫʯʠʚʰʠʝʩʷ ʨʷʜʳ ʥʘ ʩʭʦʜʠʤʦʩʪʴ ʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʣʫʯʠʪʴ 

ʩʫʤʤʫ ʨʷʜʘ.  ʂʦʥʝʯʥʦ, ʥʦʚʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʘʜʘʥʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʪʨʝʙʫʝʪ ʪʝʩʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʳʧʫʩʢʘʶʱʠʤʠ ʢʘʬʝʜʨʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ. ʉʜʝʣʘʪʴ ʵʪʦ ʥʝ ʪʘʢ-ʪʦ ʧʨʦʩʪʦ.  

ʃ.ɼ. ʂʫʜʨʷʚʮʝʚ ʟʘʤʝʪʠʣ: çʅʘʜʦ ʚʩʝʛʜʘ ʧʦʤʥʠʪʴ, ʯʪʦ ʢʦʛʜʘ ʤʳ ʫʯʠʤ ʤʘʪʝʤʘʪʠʢʝ 

ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʠʣʫ ʩʚʦʝʡ ʧʨʠʨʦʜʥʦʡ ʩʢʣʦʥʥʦʩʪʠ ʠʟʙʨʘʣʠ ʩʚʦʝʡ ʙʫʜʫʱʝʡ  

ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ ʥʝ ʤʘʪʝʤʘʪʠʢʫ, ʪʦ ʩʣʝʜʫʝʪ ʦʩʦʙʝʥʥʦ ʪʱʘʪʝʣʴʥʦ ʦʪʙʠʨʘʪʴ ʣʠʰʴ ʪʦʪ 

ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʧʦʣʝʟʝʥ ʜʣʷ ʥʠʭ, ʢʦʪʦʨʳʡ ʠʤ ʜʦʩʪʫʧʝʥ ʠ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʤ 

ʫʩʚʦʝʥ ʟʘ ʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ ʥʘ ʵʪʦ ʦʪʚʦʜʠʪʩʷ, ʥʘʢʦʥʝʮ, ʪʦʪ, ʥʘ ʢʦʪʦʨʦʤ 

ʤʦʞʥʦ ʚʦʩʧʠʪʘʪʴ ʫ ʥʠʭ ʥʫʞʥʫʶ ʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫè [4, 128]. 

ɽʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ ʟʥʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʩ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʦʡ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʧʠʩʘʥʠʶ ʠ ʧʦʩʪʨʦʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. ʄʘʪʝʤʘʪʠʢʘ ʠʩʩʣʝʜʫʝʪ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʤ ʩʫʪʠ 

ʠʜʝʘʣʴʥʳ, ʪʦ ʝʩʪʴ ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʧʨʠʨʦʜʝ, ʢʘʢ ʦʙʲʝʢʪʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ.  

ʅʦ ʤʘʪʝʤʘʪʠʢʘ ʚʳʨʘʙʦʪʘʣʘ ʩʚʦʠ ʧʦʥʷʪʠʷ ʠ ʩʫʞʜʝʥʠʷ, ʪʦ ʝʩʪʴ ʩʚʦʡ ʷʟʳʢ, ʠ ʩʚʦʶ 

ʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠʩʪʠʥʥʦʩʪʠ. ɽʩʣʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ ʪʨʝʙʫʶʪ 

ʧʨʦʚʝʨʢʠ ʠʩʪʠʥʥʦʩʪʠ ʩʚʦʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦʧʳʪʥʳʤ ʧʫʪʝʤ, ʪʦ ʤʘʪʝʤʘʪʠʢʘ ʜʝʣʘʝʪ ʵʪʦ 

ʧʫʪʝʤ ʣʦʛʠʯʝʩʢʠʭ ʫʤʦʟʘʢʣʶʯʝʥʠʡ. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ 

ʬʦʨʤʘʣʴʥʦ ʦʜʠʥʘʢʦʚʳʤʠ ʤʦʜʝʣʷʤʠ ʦʧʠʩʳʚʘʪʴ ʨʘʟʥʳʝ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ. 

ʇʨʠʤʝʨʘʤʠ ʯʠʩʣʦʚʳʭ ʨʷʜʦʚ ʚ ʙʠʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʨʷʜʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʯʠʩʝʣ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʌʠʙʦʥʘʯʯʠ, ʚ ʢʦʪʦʨʦʡ ʟʘʜʘʥʳ ʧʝʨʚʳʝ ʜʚʘ ʯʠʩʣʘ: 0 ʠ 1, ʘ ʢʘʞʜʦʝ 

ʩʣʝʜʫʶʱʝʝ ʯʠʩʣʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ. ʇʨʠ ʥʘʣʦʞʝʥʠʠ ʥʝʢʦʪʦʨʳʭ 

ʫʩʣʦʚʠʡ ʯʠʩʣʘ ʌʠʙʦʥʘʯʯʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʞʠʚʳʭ ʩʠʩʪʝʤʘʭ, ʠʣʣʶʩʪʨʠʨʫʶʪ ʨʘʩʯʝʪ ʧʦʪʦʤʩʪʚʘ ʢʨʦʣʠʢʦʚ, ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʝʙʣʝʡ ʥʘ ʚʝʪʢʘʭ ʜʝʨʝʚʘ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʝʥʥʳʭ ʩʧʠʨʘʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚʥʫʪʨʠ ʮʚʝʪʢʘ, ʥʘʧʨʠʤʝʨ, ʧʦʜʩʦʣʥʫʭʘ ʠ ʨʦʤʘʰʢʠ.   
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ʈʷʜʳ ʌʫʨʴʝ ʥʘʭʦʜʷʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʘʥʘʣʠʟʘ, ʥʘʧʨʠʤʝʨ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʨʠʪʤʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʯʝʥʠʷ ʛʠʜʨʦʙʠʦʥʪʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʜʣʷ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʩʧʳʰʝʢ ʥʘ ʉʦʣʥʮʝ, ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʩʪʨʦʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʬʠʟʠʢʝ ʠ ʭʠʤʠʠ ʩ ʧʦʤʦʱʴʶ ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʫʨʴʝ-

ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʥʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʘʨʘʜʠʛʤʝ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʪʝʤʳ 

çʈʷʜʳè ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʜʦʣʞʝʥ, ʚʦ-ʧʝʨʚʳʭ, ʥʘʫʯʠʪʴ 

ʠʭ ʨʘʟʣʠʯʘʪʴ ʨʷʜʳ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʟʥʘʢʠ 

ʩʭʦʜʠʤʦʩʪʠ ʠ ʤʝʪʦʜʳ ʥʘʭʦʞʜʝʥʠʷ ʩʫʤʤʳ ʨʷʜʘ; ʚʦ-ʚʪʦʨʳʭ, ʟʘʢʨʝʧʠʪʴ ʫʤʝʥʠʝ ʩʪʫʜʝʥʪʦʚ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʭʦʜʠʪʴ ʥʘʛʣʷʜʥʳʡ ʤʘʪʝʨʠʘʣ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʠ ʩʦʧʦʩʪʘʚʣʷʪʴ 

ʝʛʦ ʩ ʠʟʫʯʘʝʤʦʡ ʪʝʤʦʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʠ ʚ-ʪʨʝʪʴʠʭ, ʧʨʠʦʙʨʝʩʪʠ ʥʘʚʳʢ ʧʦʩʪʨʦʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʟʘʜʘʯʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ 

ʫʤʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʘʣʛʦʨʠʪʤ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʟʘʜʘʯʠ. 
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ʌʆʈʄʀʈʆɺɸʅʀɽ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʍ ʂʆʄʇɽʊɽʅʎʀʁ  

ɹɸʂɸʃɸɺʈʆɺ ʀʊ-ʅɸʇʈɸɺʃɽʅʀʁ ɺ ʄʆɼʋʃɽ  

çʂʆʈʇʆʈɸʊʀɺʅʓɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʉʀʉʊɽʄʓè  

ʂʦʚʘʣʝʚ ɽ.ɽ. 

ʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄʇɻʋ), ʛ. ʄʦʩʢʚʘ 

ʇʨʦʮʝʩʩ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʜʦʩʪʫʧʥʦʩʪʴ 

ʝʛʦ ʬʦʨʤ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʰʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʚ ʥʝʛʦ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʙʱʝʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʥʘ ʦʩʥʦʚʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ: 

¶ ʦʙʱʝʩʪʚʝʥʥʘʷ ʠ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʳʭ ʢʣʘʩʪʝʨʦʚ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ; 
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¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʩʦʚʳʭ ʦʪʢʨʳʪʳʭ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ (MOOC) ʢʘʢ ʜʣʷ 

ʦʩʥʦʚʥʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ ʚ ʦʙʨʘʟʦʚʘʥʠʠ; 

¶ ʩʦʟʜʘʥʠʝ ʨʝʧʦʟʠʪʦʨʠʝʚ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʧʦʨʪʬʦʣʠʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ.  

ʄʦʜʫʣʴ çʂʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè. ʆʥʘ ʠʥʪʝʛʨʠʨʫʝʪ ʟʥʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ 

ʠ ʧʦʟʚʦʣʷʝʪ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʘʥʘʣʠʟʘ, ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʤʠʛʨʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʩʣʦʞʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʣʠʯʥʳʭ 

ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʘ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʠʭ 

ʧʨʦʚʝʜʝʥʠʷ. [1] 

ʉʨʝʜʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʤʦʞʝʪ ʩʪʘʪʴ ʩʦʟʜʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʩʝʪʠ ʛʨʫʧʧʳ ʜʣʷ ʨʘʙʦʪʳ ʥʘʜ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ. ʊʘʢʘʷ ʧʣʘʪʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʢʦʤʧʘʥʠʝʡ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ, ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ, 

ʤʝʩʩʝʥʜʞʝʨʦʚ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʢʦʤʤʫʥʠʢʘʮʠʡ. ɺʩʪʨʦʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʟʥʘʥʠʷʤʠ ʧʦʤʦʛʘʶʪ ʠʟʫʯʠʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʙʘʟʳ ʟʥʘʥʠʡ ʢʦʤʧʘʥʠʠ, ʧʦʜʢʣʶʯʘʪʴ ʩʠʩʪʝʤʫ 

ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʝʭʥʦʣʦʛʠʠ ʢʨʘʫʜʩʦʨʩʠʥʛʘ ʚ ʢʦʤʧʘʥʠʠ. 

ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʘʧʨʦʙʘʮʠʶ ʥʘ ʟʘʥʷʪʠʷʭ ʩʪʫʜʝʥʪʦʚ ʚ 

ʠʥʩʪʠʪʫʪʝ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʄʇɻʋ ʷʚʣʷʶʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ 

Teamly ʠ ɹʠʪʨʠʢʩ24. ʄʦʜʝʣʴ ʤʝʪʦʜʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ɹʠʪʨʠʢʩ24 ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.1. 

ɽʝ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ: 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ 

¶ ʆʧʝʨʝʞʘʶʱʝʝ ʦʙʫʯʝʥʠʝ 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ çʧʝʨʝʚʝʨʥʫʪʳʡ ʢʣʘʩʩè 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʘʣʴʥʳʭ ʢʝʡʩʦʚ ʦʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ 
ʜʝʣʦʚʳʭ ʠʛʨ 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʠʥʛʘ. 
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ʈʠʩ. 1. ʄʦʜʝʣʴ ʤʝʪʦʜʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʥʘ ʧʨʠʤʝʨʝ ʧʣʘʪʬʦʨʤʝ 

çɹʠʪʨʠʢʩ24è 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ: 

¶ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ɺʋɿʘ; 

¶ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʢʘʤʧʫʩʘ; 

¶ ʨʝʘʣʠʟʘʮʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʘʫʪʩʦʨʩʠʥʛʘ; 

¶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʨʘʫʜʬʘʥʜʠʥʛʘ;  

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʠ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ 
ʦʙʫʯʝʥʠʷ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ; 

¶ ʩʦʟʜʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʙʘʟ ʟʥʘʥʠʡ. [2] 

ɼʣʷ ʨʘʙʦʪʳ ʥʘʜ ʤʘʛʠʩʪʝʨʩʢʠʤʠ ʜʠʩʩʝʨʪʘʮʠʷʤʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ 

ʧʦʣʥʦʩʪʴʶ ʦʧʨʦʙʦʚʘʥ ʬʫʥʢʮʠʦʥʘʣ ʪʘʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɸʣʛʦʨʠʪʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ: 

1. ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʫʯʝʙʥʦʡ ʛʨʫʧʧʳ. 

2. ʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʢʦʤʘʥʜ 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʧʨʦʝʢʪʘ, ʦʙʦʩʥʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ. 

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʫ, 

5. ɸʥʘʣʠʟ ʨʠʩʢʦʚ ʧʨʦʝʢʪʘ 

6. ʄʦʥʠʪʦʨʠʥʛ ʧʨʦʝʢʪʘ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʧʨʦʝʢʪʘ. 

7. ʅʘʢʦʧʣʝʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ʧʦ ʧʨʦʝʢʪʘʤ. 

8. ʆʥʣʘʡʥ ʟʘʱʠʪʘ ʧʨʦʝʢʪʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚʥʝʰʥʠʭ ʵʢʩʧʝʨʪʦʚ ʠʟ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

9. ʆʮʝʥʢʘ ʧʨʦʝʢʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʵʢʩʧʝʨʪʘʤʠ, 

10. ʇʫʙʣʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʩʪʫʜʝʥʯʝʩʢʠʭ 
ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ.[3] 

ɹʘʟʦʚʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʦʮʝʥʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚʳʩʪʫʧʘʝʪ ʮʠʢʣ ʢʘʯʝʩʪʚʘ ɼʝʤʠʥʛʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʜʣʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 
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ʦʙʨʘʟʦʚʘʥʠʝʤ (ʨʠʩ.2), ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʩʣʫʛ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʳʪʝ ʩʪʘʥʜʘʨʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ITIL/ITSM. 

ʈʫʢʦʚʦʜʩʪʚʦ

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ

ʢʘʜʨr

ʇʦʣʠʪʠʢʘ ʠ

ʩʪʨʘʪʝʛʠ̫

ʇʘʨʪʥʝʨʩʪʚʦ ʠ

ʨʝʩʫʨʩr

ʆʙʨʘʟʦʚʘʪʝʣɹʥr ʡ

ʧʨʦʮʝʩʩ

ʆʙʨʘʟʦʚʘʪʝʣɹʥr ʝ

ʨʝʟʫʣɹʪʘʪr

ɺʦʩʧʠʪʘʪʝʣɹʥr ʝ

ʬʫʥʢʮʠʠ

ʇʨʦʬʝʩʩʠʦʥʘʣɹʥ

ʝr ʩʦʦʙɦ ʝʩʪʚʘ

KPI

ɻʦʨʠʟʦʥʪ ʦʨʛʘʥʠʟʘʮʠʠ ɻʦʨʠʟʦʥʪ ʨʝʟʫʣɹʪʘʪʦʚ

 

ʈʠʩ. 2. ʎʠʢʣ ʢʘʯʝʩʪʚʘ ɼʝʤʠʥʛʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʚʦʟʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʢʘʢ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, 

ʪʘʢ ʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʩʝʢʪʦʨʝ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ. 
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ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼʀʂʀ ʅɽʇʈɽʈʓɺʅʓʍ ʇʈɸʂʊʀʂ  
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ʇʨʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʦʙʫʯʝʥʠʠ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʧʨʘʢʪʠʢ, ʢʘʢ 

ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʙʫʜʫʱʠʭ 

ʚʳʧʫʩʢʥʠʢʦʚ. 

ʉʦʛʣʘʩʥʦ ʌɻʆʉ ɺʆ ʚ ɹʣʦʢ çʇʨʘʢʪʠʢʠè ʚʭʦʜʷʪ ʫʯʝʙʥʘʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʝʜʜʠʧʣʦʤʥʘʷ, ʧʨʘʢʪʠʢʠ. 
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ʋʯʝʙʥʘʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʠ, ʧʨʠʟʚʘʥʳ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ 

ʦʩʚʦʝʥʠʝ ʦʙʫʯʘʶʱʠʤʠʩʷ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ 

ʥʠʭ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʠʤʠ 

ʦʧʳʪʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʇʨʝʜʜʠʧʣʦʤʥʘʷ ʧʨʘʢʪʠʢʘ ʧʨʦʚʦʜʠʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

ɺʩʝ ʧʨʘʢʪʠʢʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ: 

¶ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʦʩʥʦʚʝ ʜʝʷʪʝʣʴʥʦ-

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ; 

¶ ʚʥʝʜʨʝʥʠʝ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ; 

¶ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, 

ʩʘʤʦʚʦʩʧʠʪʘʥʠʶ, ʨʘʟʚʠʪʠʶ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ; 

¶ ʧʦʚʳʰʝʥʠʝ ʪʚʦʨʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʢʘʢ 
ʙʫʜʫʱʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [1,4]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʌɻʆʉ ɺʆ ʟʘʜʘʯ ʧʨʠ ʦʙʫʯʝʥʠʠ ʙʘʢʘʣʘʚʨʦʚ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ 09.03.03 çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʝʧʨʝʨʳʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʘʢʪʠʢ. ɽʝ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ 

ʧʨʘʢʪʠʢʠ ʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʨʫʧʧʳ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ (1-6). 
 

ʈʠʩʫʥʦʢ.1. ʄʦʜʝʣʴ ʥʝʧʨʝʨʳʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʘʢʪʠʢ 

¶ ʆʩʚʦʝʥʠʝ ʥʘʚʳʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʠʧʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʀʉ) (1) 

¶ ʄʦʜʝʨʥʠʟʘʮʠʷ (ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ) ʪʠʧʦʚʳʭ ʀʉ (2) 

¶ ʆʩʚʦʝʥʠʝ ʀʉ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ (3) 

¶ ɸʥʘʣʠʟ, ʚʳʷʚʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʀʉ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ (4) 

¶ ʈʘʟʨʘʙʦʪʢʘ ʀʉ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʡ (5) 
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¶ ɺʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʀʉ (ʢʦʥʬʠʛʫʨʘʮʠʡ) ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ (6). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʯʘʩʪʥʦʤ ʦʙʣʘʢʝ ʢʘʬʝʜʨʳ ʧʨʠʢʣʘʜʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʚr ʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʄʇɻʋ ʪʠʧʦʚʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ 

ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʙʣʘʯʥʦʤ ʩʝʨʚʠʩʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8 ʯʝʨʝʟ 

ʀʥʪʝʨʥʝʪ ʜʣʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡè.  

ɼʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʯʝʨʝʟ ʣʶʙʦʡ ʙʨʘʫʟʝʨ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ. ʀʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʠ ʣʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ, ʦʙʫʯʘʝʤʳʡ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ, ʧʦʜʢʣʶʯʘʪʴ ʜʨʫʛʠʝ ʩʝʨʚʠʩʳ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

[2,3] 

ɺʩʝ ʧʦʜʢʣʶʯʘʝʤʳʝ ʢ ʩʝʨʚʠʩʫ ʩʪʫʜʝʥʪʳ ʟʘʭʦʜʷʪ ʚ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʠ ʨʘʙʦʪʘʶʪ ʩ 

ʙʘʟʘʤʠ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʳʤ ʠʤ ʜʝʣʝʛʠʨʦʚʘʣ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʩʠʩʪʝʤʳ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʣʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʘʢʪʠʢʠ). 

ʄʝʪʦʜʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʘʢʪʠʢ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʵʪʘʧʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥ (ʚ ʩʢʦʙʢʘʭ ï ʛʨʫʧʧʳ ʧʨʠʢʣʘʜʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ): 

1. ʈʝʛʠʩʪʨʘʮʠʷ ʚ ʦʙʣʘʢʝ 

2. ʈʘʙʦʪʘ ʩ ʫʯʝʙʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ç1ʉ:ʋʅʌè (1) 

3. ʈʘʙʦʪʘ ʩ ʫʯʝʙʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè (1) 

4. ʈʘʙʦʪʘ ʩ ʢʘʨʢʘʩʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ç1ʉ:ʋʅʌè (2, 3) 

5. ʈʘʙʦʪʘ ʩ ʢʘʨʢʘʩʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè (2, 3) 

6. ʈʘʙʦʪʘ ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè (4, 5, 6) 

ʄʝʪʦʜʠʢʘ ʦʮʝʥʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ, 

ʨʝʘʣʠʟʫʝʤʘʷ ʘʚʪʦʨʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʛʣʘʰʝʥʠʝ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ 

ʧʨʘʢʪʠʢʝ ʵʢʩʧʝʨʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʬʠʨʤ-ʬʨʘʥʯʘʡʟʠ ç1ʉè, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʪʨʘʩʣʝʚʳʤ ʨʝʰʝʥʠʷʤ 

ʬʠʨʤʳ ç1ʉè. ʇʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʜʣʷ ʠʪʦʛʦʚʦʛʦ ʦʪʯʝʪʘ ʧʦ ʧʨʘʢʪʠʢʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʝʪʩʷ ʢʘʨʢʘʩʥʘʷ ʙʘʟʘ ʚ ʩʝʨʚʠʩʝ ʚ ʦʙʣʘʯʥʦʤ 

ʩʝʨʚʠʩʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8 ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʜʣʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡè. [4] 

ɺʠʨʪʫʘʣʴʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʠʧʦʚʫʶ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʬʠʨʤʳ, ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʘʪʴ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʧʣʘʪʬʦʨʤʝ 

ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè. 

ʊʠʧʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʪʯʝʪʘ ʧʦ ʧʨʝʜʜʠʧʣʦʤʥʦʡ ʧʨʘʢʪʠʢʝ ʚ ʠʪʦʛʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: 

ɺʚʝʜʝʥʠʝ 

¶ ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ; 

¶ ʆʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʮʠʬʨʦʚʠʟʘʮʠʠ); 

¶ ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

¶ ʄʝʪʦʜʳ, ʪʝʭʥʦʣʦʛʠʠ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ; 

¶ ʈʝʟʫʣʴʪʘʪʳ ʠ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

¶ ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʀʉ (ʀʊ, 
ʢʦʤʧʣʝʢʩʫ ʟʘʜʘʯ); 

¶ ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ (ʧʨʠʢʣʘʜʥʳʭ) 

ʧʨʦʮʝʩʩʦʚ; 

¶ ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ; 

¶ ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʢʘʣʝʥʜʘʨʥʦ-ʨʝʩʫʨʩʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʧʨʦʝʢʪʘ. ɸʥʘʣʠʟ ʙʶʜʞʝʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʨʠʩʢʦʚ. 

¶ ʆʧʠʩʘʥʠʝ ʧʨʦʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʮʠʬʨʦʚʠʟʘʮʠʠ); 

¶ ʈʝʟʫʣʴʪʘʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 
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¶ ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

¶ ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

¶ ʇʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

¶ ʆʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

¶ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

ɿʘʢʣʶʯʝʥʠʝ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʢ, ʘ ʪʘʢʞʝ ʬʦʨʤʳ ʝʝ ʢʦʥʪʨʦʣʷ ʠ 

ʦʮʝʥʠʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʤʝʪʦʜʠʢ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʷ 

ʩʪʫʜʝʥʪʫ ʙʦʣʝʝ ʯʝʪʢʦ ʦʩʦʟʥʘʪʴ ʝʛʦ ʜʦʩʪʠʞʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ï ʥʘʧʨʘʚʠʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ 

ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʨʫʩʣʦ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʥʠʤʘʥʠʝ ʙʫʜʫʱʝʡ ʚʳʧʫʩʢʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʦʬʝʩʩʠʠ. 

ʃʠʪʝʨʘʪʫʨʘ 
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ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʥʘ ʧʣʘʪʬʦʨʤʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè. 
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ʅʆɺʓʁ ʌʆʈʄɸʊ ʕʃɽʂʊʈʆʅʅʓʍ ʋʏɽɹʅʀʂʆɺ ʇʆ ʄɸʊɽʄɸʊʀʂɽ 

ʂʦʥʥʦʚʘ ʃ.ʇ. 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʄʦʩʢʚʘ 

ʇʨʦʮʝʩʩʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ, ʨʘʩʪʫʱʠʝ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʷʚʣʷʶʱʠʝʩʷ ʥʦʚʳʝ ʬʦʨʤʘʪʳ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʄʝʥʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʳ, ʧʨʦʛʨʘʤʤʳ, ʬʦʨʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ 

ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʜʣʷ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʫʯʠʪʳʚʘʶʱʝʡ ʘʢʪʫʘʣʴʥʳʝ ʮʝʣʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʠʬʨʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʦʩʧʨʠʷʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ.  

ʊʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʠʟʣʦʞʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ, ʦʙʦʛʘʱʘʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: ʫʯʝʙʥʠʢʠ ʩ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʪʝʩʪʦʚ; ʫʯʝʙʥʠʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʮʠʬʨʦʚʳʝ ʨʝʩʫʨʩʳ ʠ 

ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʢʫʨʩʳ; ʫʯʝʙʥʠʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ 

http://elibrary.ru/item.asp?id=22713195
http://elibrary.ru/item.asp?id=22713195
http://elibrary.ru/item.asp?id=22713077
http://elibrary.ru/item.asp?id=22713077
http://mpgu.su/wp-content/uploads/2014/06/2.pdf
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ʠ ʢʝʡʩʦʚ; ʫʯʝʙʥʠʢʠ, ʜʦʧʦʣʥʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʩʧʨʘʚʦʯʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʠ ʩʭʝʤʘʤʠ. ɺ 

ʩʪʘʪʴʝ [1] ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʚʦʣʶʮʠʷ ʫʯʝʙʥʠʢʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ ʵʢʦʥʦʤʠʩʪʦʚ, ʥʘʯʠʥʘʷ ʩ 

ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. 

ʄʘʪʝʨʠʘʣ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʜʣʷ ʩʪʫʜʝʥʪʦʚ. 

ʄʥʦʛʠʤ ʠʟ ʥʠʭ ʪʷʞʝʣʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʷʟʳʢ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ. ʊʘʢʞʝ ʚʳʟʳʚʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʠ ʨʘʟʦʙʨʘʥʥʳʝ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʯʝʙʥʠʢʘʭ 

ʧʨʠʤʝʨʳ. ʀʭ ʯʠʩʣʦ ʚʩʝʛʜʘ ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥʥʦ, ʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʢʨʘʪʢʦ.  

ʅʘʠʙʦʣʝʝ ʦʩʪʨʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʣʘ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ, ʢʦʛʜʘ ʦʙʫʯʘʶʱʠʝʩʷ 

ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟʫʯʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʆʧʳʪ ʨʘʙʦʪʳ ʚ ʵʪʦ ʚʨʝʤʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʥʫʞʜʘʶʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʫʯʝʙʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʜʨʦʙʥʦ ʨʘʟʦʙʨʘʥʥʳʭ ʧʨʠʤʝʨʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʜʚʘ ʫʯʝʙʥʠʢʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ 

çʃʠʥʝʡʥʘʷ ʘʣʛʝʙʨʘ ʧʨʦʩʪʦ!è [2] ʠ çʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʩʪʦ!è [3]. ʆʥʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʧʨʦʚʝʨʦʯʥʳʤ, ʢʦʥʪʨʦʣʴʥʳʤ ʨʘʙʦʪʘʤ ʠ ʵʢʟʘʤʝʥʫ.  

ʋʯʝʙʥʠʢʠ ʠʤʝʶʪ ʥʝʦʙʳʯʥʳʡ ʬʦʨʤʘʪ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. ɺ ʥʠʭ 

ʢʦʤʧʘʢʪʥʦ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʦʩʥʦʚʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʣʠʥʝʡʥʦʡ 

ʘʣʛʝʙʨʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ɺ 

ʫʯʝʙʥʠʢʘʭ ʦʭʚʘʯʝʥʳ ʚʩʝ ʦʩʥʦʚʥʳʝ ʪʝʤʳ ʜʠʩʮʠʧʣʠʥ. 

ɺ ʢʘʞʜʦʡ ʪʝʤʝ ʢʫʨʩʘ ʝʩʪʴ ʥʘʛʣʷʜʥʘʷ ʩʭʝʤʘ ʩ ʛʣʘʚʥʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʠ ʧʨʘʚʠʣʘʤʠ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʮʝʣʠʢʦʤ ʦʭʚʘʪʠʪʴ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʚ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ. ʉʭʝʤʫ 

ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʧʨʘʚʢʦʡ. ʇʨʠʤʝʨ ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʩʭʝʤ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 1. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʩʠʭʦʣʦʛʦʚ [4], ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʫʜʝʥʪʳ ʩ ʙʦʣʴʰʠʤ 

ʪʨʫʜʦʤ ʚʦʩʧʨʠʥʠʤʘʶʪ ʜʣʠʥʥʳʝ ʪʝʢʩʪʳ ʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʞʘʪʫʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʇʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʤʳʝ ʚ ʫʯʝʙʥʠʢʘʭ ʩʭʝʤʳ ʚʦʩʪʨʝʙʦʚʘʥʳ ʦʙʫʯʘʶʱʠʤʠʩʷ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʟʘʧʦʤʠʥʘʥʠʶ. 

ʇʦ ʢʘʞʜʦʡ ʪʝʤʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʦʙʨʘʥʥʳʭ ʟʘʜʘʯ. ʀ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʨʝʰʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʰʘʛʘʤ. ʕʪʦ ʦʜʥʘ ʠʟ ʚʘʞʥʳʭ 

ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʤʧʣʝʢʪʘ ʫʯʝʙʥʠʢʦʚ [2] ʠ [3]. ʊʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦʙʣʝʛʯʘʝʪ ʧʦʥʠʤʘʥʠʝ ʨʝʰʝʥʠʷ ʢʘʢ ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʨʝʞʠʤʝ ʦʙʲʷʩʥʝʥʠʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ.  
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ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʠʤʝʨʦʚ ʚ ʫʯʝʙʥʠʢʘʭ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʢʩʪʦʚʳʝ 

ʢʦʤʤʝʥʪʘʨʠʠ, ʮʚʝʪʦʚʳʝ ʘʢʮʝʥʪʳ, ʩʪʨʝʣʢʠ, ʩʩʳʣʢʠ ʥʘ ʬʦʨʤʫʣʳ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʘʚʠʣʘ. 

ɼʦʟʠʨʫʝʤʦʝ ʧʦʷʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʧʦʥʷʪʴ ʢʘʞʜʳʡ ʰʘʛ ʨʝʰʝʥʠʷ, 

ʦʩʦʟʥʘʪʴ ʝʛʦ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ. ʈʘʙʦʪʘʷ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʫʯʝʙʥʠʢʦʤ, ʩʪʫʜʝʥʪ ʚʠʜʠʪ 

ʨʝʰʝʥʠʝ ʧʦʣʥʦʩʪʴʶ, ʥʦ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʠ 

ʧʝʨʝʭʦʜʦʚ, ʠʥʦʛʜʘ ʙʝʟ ʧʦʜʨʦʙʥʳʭ ʦʙʦʩʥʦʚʘʥʠʡ, ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʥʳʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚ ʘʫʜʠʪʦʨʠʠ ʪʝʢʩʪ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʜʦʩʢʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʦ ʪʝʤʧ ʦʙʲʷʩʥʝʥʠʡ ʠ ʯʝʪʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʢʦʤʬʦʨʪʥʳ 

ʜʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʀʟʣʦʞʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʣʘ ʧʦ ʰʘʛʘʤ ʚ ʨʝʞʠʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʦʩʦʙʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʦʙʝ ʫʢʘʟʘʥʥʳʝ ʧʨʦʙʣʝʤʳ. 

ɼʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʫʯʝʙʥʠʢʘʭ ʧʦ ʢʘʞʜʦʤʫ 

ʨʘʟʜʝʣʫ ʯʝʨʝʟ ʩʩʳʣʢʫ ʥʘ Google-ʬʦʨʤʫ ʨʘʟʨʘʙʦʪʘʥ ʥʝʙʦʣʴʰʦʡ ʪʝʩʪ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʚʦʧʨʦʩʘʤʠ. ɺʳʧʦʣʥʷʷ ʪʝʩʪ, ʩʪʫʜʝʥʪ ʩʨʘʟʫ ʧʦʣʫʯʘʝʪ ʦʮʝʥʢʫ ʠ ʚʠʜʠʪ ʩʚʦʠ 

ʦʰʠʙʢʠ. ʆʥ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʪʝʩʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʥʝ ʠʩʧʳʪʳʚʘʷ ʧʨʠ ʵʪʦʤ ʜʠʩʢʦʤʬʦʨʪʘ 

ʦʪ ʩʚʦʠʭ ʥʝʫʜʘʯ. ʂʨʦʤʝ ʵʪʦʛʦ, ʜʣʷ ʪʝʭ, ʢʪʦ ʠʥʪʝʨʝʩʫʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ 

ʩʚʦʡʩʪʚ ʠ ʪʝʦʨʝʤ ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʥʝʩʣʦʞʥʳʭ, ʥʦ ʠʥʪʝʨʝʩʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʬʦʨʤʘʪ ʫʯʝʙʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤʠ ʚ ʣʶʙʦʝ 

ʚʨʝʤʷ ʢʘʢ ʩ ʢʦʤʧʴʶʪʝʨʘ, ʪʘʢ ʠ ʩ ʪʝʣʝʬʦʥʘ. ɺʘʞʥʦ, ʯʪʦ ʪʝʤʧ ʠʟʫʯʝʥʠʷ, ʜʦʟʠʨʫʝʤʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʩʦʛʣʘʩʥʦ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʦʙʫʯʘʶʱʝʛʦʩʷ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʪʘʢʦʡ ʬʦʨʤʘʪ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, 

ʠʩʧʳʪʳʚʘʶʱʠʭ ʪʨʫʜʥʦʩʪʠ ʚ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ, ʚ ʨʘʤʢʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ, ʧʣʦʭʦ ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʫʩʪʥʳʝ ʦʙʲʷʩʥʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʥʘ ʥʝ ʨʦʜʥʦʤ ʷʟʳʢʝ. ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʘʞʥʦʩʪʴ ʧʦʜʦʙʥʳʭ ʫʯʝʙʥʠʢʦʚ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʨʘʟʣʠʯʠʷ ʚ ʦʛʨʘʥʠʯʝʥʠʷʭ, ʪʘʢʠʝ ʩʪʫʜʝʥʪʳ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʩʪʝʩʥʠʪʝʣʴʥʳ: ʙʦʷʪʩʷ ʟʘʜʘʪʴ ʚʦʧʨʦʩ, ʚʳʡʪʠ ʢ ʜʦʩʢʝ, ʯʪʦ-ʪʦ 

ʫʪʦʯʥʠʪʴ, ʠʤ ʟʘʯʘʩʪʫʶ ʩʣʦʞʥʦ ʫʩʧʝʚʘʪʴ ʟʘ ʦʙʱʠʤ ʫʯʝʙʥʳʤ ʪʝʤʧʦʤ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʛʨʫʧʧʳ. ʇʦʵʪʦʤʫ, ʜʣʷ ʥʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʫʯʝʙʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʚʥʝʘʫʜʠʪʦʨʥʦʡ ʨʘʙʦʪʳ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ [5]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʫʯʝʙʥʠʢʠ ʧʨʦʰʣʠ ʘʧʨʦʙʘʮʠʶ ʚ ʌʠʥʘʥʩʦʚʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʨʠ 

ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʧʝʨʚʦʛʦ ʢʫʨʩʘ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʭ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʢʦʥʪʨʦʣʴʥʳʤ ʨʘʙʦʪʘʤ, ʟʘʯʝʪʫ ʠ ʵʢʟʘʤʝʥʫ. ʇʨʠ 

ʵʪʦʤ ʫʯʝʙʥʠʢʠ ʙʳʣʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʢʘʢ ʭʦʨʦʰʦ ʫʩʧʝʚʘʶʱʠʤʠ ʩʪʫʜʝʥʪʘʤʠ, ʪʘʢ ʠ ʪʝʤʠ, 

ʢʦʤʫ ʤʘʪʝʤʘʪʠʢʘ ʜʘʝʪʩʷ ʩ ʪʨʫʜʦʤ. ʕʪʦ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʧʦʣʝʟʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʬʦʨʤʘʪʘ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ. 
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TEACHING SOLVING MATHEMATICAL PROBLEMS USING MATLAB  

Kurbonov E., Rakhimov N., Jurayev S., Kupaysinov S. 

Tashkent University of Architecture and Construction, Tashkent city 

Abstract. This article explores the effectiveness of using MATLAB as a tool for solving 

mathematical problems. MATLAB, renowned for its versatility and robust numerical 

capabilities, serves as a powerful platform for mathematical computation, analysis, and 

visualization. The article begins by introducing the fundamental concepts of MATLAB 

programming, including variables, arrays, functions, and control structures. It then delves into 

problem-solving approaches such as decomposition, algorithm design, and iterative refinement, 

illustrating their application through practical examples across various mathematical domains.  

Key words. MATLAB, mathematical computation, problem-solving, linear algebra, 

calculus, differential equations, optimization, statistical analysis, programming, debugging, 

error handling, versatility, efficiency, interactivity, visualization, integration, learning, 

exploration. 

Introduction . MATLAB, short for "MATrix LABoratory," stands as a cornerstone in the 

realm of computational mathematics and engineering. Developed by MathWorks, MATLAB 

serves as a robust platform for numerical computation, data analysis, visualization, and 

algorithm development. Its versatility and wide-ranging applications make it indispensable in 

academic research, industrial innovation, and beyond. At its core, MATLAB offers a rich 

environment where users can perform a myriad of mathematical operations with ease and 

efficiency. From basic arithmetic calculations to advanced numerical simulations, MATLAB 

provides a comprehensive suite of tools tailored to meet the demands of modern mathematics 

and engineering disciplines. What sets MATLAB apart is its intuitive syntax and extensive 

library of built-in functions, allowing users to express complex mathematical concepts in a 

concise and readable manner. Whether tackling linear algebra, differential equations, 

optimization problems, or statistical analysis, MATLAB provides a powerful framework for 

problem-solving across diverse domains. Furthermore, MATLAB's interactive environment 

facilitates rapid prototyping and experimentation, enabling users to iterate on ideas seamlessly. 

Its integration with Simulink, a graphical environment for modeling and simulating dynamic 

systems, further expands its utility in engineering design and simulation tasks.  

In this article, we will explore the fundamentals of MATLAB and delve into its 

application in solving various mathematical problems. Through examples, tutorials, and 

practical insights, readers will gain a deeper understanding of how MATLAB can revolutionize 

their approach to mathematical computation and analysis. Whether you're a seasoned 

researcher, an aspiring engineer, or a student delving into the intricacies of mathematics, 

MATLAB offers a powerful toolkit to unlock new possibilities and drive innovation forward. 

Problem-Solving Approaches: In MATLAB, problem-solving involves translating 

mathematical concepts into executable code to analyze data, simulate systems, or derive 

solutions to complex problems. Effective problem-solving in MATLAB relies on employing 
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structured approaches to tackle mathematical challenges efficiently. Here are some key 

problem-solving approaches: 

1. Decomposition: Break down complex problems into smaller, more manageable tasks 

or sub-problems. Identify the key components or steps required to solve each sub-problem. 

Implement and test solutions for each sub-problem independently before integrating them into 

a comprehensive solution. 

2. Algorithm Design: Design algorithms that outline the steps necessary to solve a 

particular problem. Specify the input parameters, processing steps, and output requirements for 

the algorithm. Choose appropriate data structures and algorithms to optimize performance and 

accuracy. 

3. Iterative Refinement: Start with a simple solution or initial implementation of the 

problem-solving approach. Test the solution using sample data or known solutions to identify 

errors or areas for improvement. Refine the solution iteratively by addressing identified issues 

and optimizing performance. 

4. Modularization: Encapsulate reusable code segments into functions or scripts to 

promote code modularity and reusability. Divide the problem-solving process into smaller, self-

contained modules with well-defined interfaces. Modularization facilitates code organization, 

maintenance, and collaboration among multiple developers. 

5. Vectorization: Leverage MATLAB's vectorized operations to perform computations 

efficiently on arrays and matrices. Avoid unnecessary loops by expressing operations as matrix 

operations whenever possible. Vectorization improves code readability and performance by 

taking advantage of MATLAB's optimized numerical libraries. 

6. Optimization Techniques: Explore optimization algorithms available in MATLAB to 

solve mathematical optimization problems. Choose appropriate optimization techniques based 

on the problem characteristics, such as linear programming, nonlinear optimization, or 

constrained optimization. Fine-tune algorithm parameters and constraints to achieve desired 

optimization outcomes. 

7. Visualization and Interpretation: Utilize MATLAB's plotting and visualization 

capabilities to analyze and interpret mathematical results. Generate plots, graphs, and 

visualizations to illustrate relationships, trends, and patterns in the data. Customize plots with 

labels, titles, legends, and annotations to enhance clarity and insight. By applying these 

problem-solving approaches in MATLAB, users can effectively tackle a wide range of 

mathematical problems, from simple calculations to complex simulations and optimization 

tasks. In the subsequent sections, we'll illustrate these approaches through practical examples 

and demonstrate how MATLAB's features can be leveraged to address real-world mathematical 

challenges. 

Debugging and Error Handling in MATLAB: While writing MATLAB code for solving 

mathematical problems, it's common to encounter errors or unexpected behavior. 

Understanding how to effectively debug code and handle errors is essential for ensuring the 

correctness and robustness of your solutions. In this section, we'll discuss debugging techniques 

and error handling strategies in MATLAB. 

Error Handling Strategies: Try-Catch Blocks: Use try-catch blocks to handle 

exceptions gracefully. Place the code that might generate an error within a try block and specify 

how to handle the error in the catch block. This prevents the entire program from crashing if an 

error occurs. 

try 

    % Code that might generate an error 

catch ME 

    % Handle the error 

    disp(['Error occurred: ', ME.message]); 
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end 

Debugging and Profiling Tools: MATLAB Debugger: Use the MATLAB debugger to 

step through your code line by line, inspect variable values, and identify errors. Set breakpoints 

at specific lines of code to pause execution and examine the program state. 

Profiler: Utilize MATLAB's built-in profiler to identify performance bottlenecks and 

optimize your code. The profiler provides insights into function execution times, memory 

usage, and function call hierarchies, helping you optimize code efficiency.  

By employing these debugging and error handling techniques in MATLAB, you can 

effectively identify and resolve issues in your mathematical code, ensuring its correctness and 

reliability. Debugging tools, error handling strategies, and profiler insights empower you to 

develop robust and efficient MATLAB solutions for a wide range of mathematical problems. 

Conclusion. In this article, we explored the use of MATLAB as a powerful tool for 

solving mathematical problems across diverse domains. We covered fundamental concepts 

such as variables, arrays, functions, and control structures, which form the basis of MATLAB 

programming. We then discussed problem-solving approaches, including decomposition, 

algorithm design, and iterative refinement, which help tackle complex mathematical challenges 

effectively. In addition, we highlighted debugging techniques and error handling strategies to 

ensure the correctness and reliability of MATLAB code. Debugging tools, error handling 

mechanisms, and profiling utilities empower users to identify and resolve issues efficiently, 

enhancing the robustness of their mathematical solutions. 

Efficiency: MATLAB offers optimized numerical algorithms and vectorized operations, 

enabling efficient computation of mathematical solutions. 

Versatility: MATLAB supports a wide range of mathematical domains, from linear 

algebra and calculus to differential equations, optimization, and statistics.  

Interactivity: MATLAB's interactive environment allows for rapid prototyping, 

experimentation, and visualization, facilitating an iterative approach to problem-solving.  

Ease of Use: MATLAB's intuitive syntax and extensive documentation make it accessible 

to users at various skill levels, from beginners to experienced professionals. 

Integration: MATLAB seamlessly integrates with other tools and languages, such as 

Simulink for modeling and simulation, further expanding its utility in engineering and scientific 

applications. 

Suggestions for research: As you continue your journey in mathematical exploration and 

problem-solving, I encourage you to delve deeper into MATLAB's capabilities. Experiment 

with advanced features, explore additional toolboxes, and tackle more complex mathematical 

challenges. Leverage online resources, tutorials, and community forums to expand your 

knowledge and skills in MATLAB. 
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ʆʩʪʘʥʦʚ ʂ., ʊʠʣʘʚʦʚ ʈ.ɸ. 

ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʨʦʬʘ ʈʘʰʠʜʦʚʘ, 

ʛ. ʉʘʤʘʨʢʘʥʜ 

ɼʠʦʬʘʥʪʦʚʳʤ ʫʨʘʚʥʝʥʠʝʤ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʩ ʜʚʫʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ x, y ʥʘʟʳʚʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ άὼ  ὲώ = Ὧȟ ʛʜʝ άȟὲȟὯȟὼȟώ Í ὤ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ά  ̉  ὲ ð 

ʚʟʘʠʤʥʦ ʧʨʦʩʪʳʝ ʯʠʩʣʘ. ɽʩʣʠ ʵʪʦ ʥʝ ʪʘʢ, ʚʩʝʛʜʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ ʥʘ 

ʥʘʠʙʦʣʴʰʠʡ ʦʙʠɦʡ ʜʝʣʠʪʝʣ ɹά  ̉  ὲ (ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʘʞʝʪʩʷ ʥʝʮʝʣʦʝ 

ʯʠʩʣʦ, ʪʦ ʪʘʢʦʝ ʫʨʘʚʥʝʥʠʝ ʥʝ ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʝʥʠʝ). ʂʨʦʤʝ ʪʦʛʦ, ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʟʘʚʠʩʠʪ 

ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʚʝʣʠʢʠ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʯʠʩʝʣ m ʠ n. ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, m) ʠʤʝʝʪ ʤʘʣʦʝ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ, ʤʳ ʧʝʨʝʧʠʰʝʤ 

ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ  άὼ = Ὧ - ὲώ.  ʃʝʚʘʷ ʯʘʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (1) ʜʝʣʠʪʩʷ ʥʘ ά. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʘʚʫʶ ʯʘʩʪʴ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʪʦʞʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ά. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʜʝʣʝʥʠʷ ʥʘ m ʥʘʭʦʜʠʤ, ʯʪʦ ʧʨʘʚʘʷ ʯʘʩʪʴ ʪʘʢʞʝ ʜʝʣʠʪʩʷ ʥʘ m ʜʣʷ ʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟ 

ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʦʩʪʘʪʢʦʚ ὰ = πȟρȟȢȢȢȟά -ρ . ʇʦʩʢʦʣʴʢʫ 
ʯʠʩʣʦ m ʤʘʣʦ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ, ʚʘʨʠʘʥʪʦʚ ʪʦʞʝ ʥʝʤʥʦʛʦ [1]. 

ʉʪʫʜʝʥʪʳ ʟʥʘʢʦʤʳ ʩ ʤʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʤ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʝʨʝʙʨʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʤʝʱʝʥʠʝ ʛʦʩʪʝʡ, ʧʦʭʦʜ ʚ 

ʢʠʥʦ, ʩʧʦʩʦʙʳ ʧʨʦʚʝʜʝʥʠʷ ʚʨʝʤʝʥʠ, ʨʘʟʜʘʯʘ ʩʣʘʜʦʩʪʝʡ ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʪ. ʜ. 

  ʇʨʠʤʝʨ 1. ʂʨʦʣʠʢʠ ʠ ʬʘʟʘʥʳ ʩʠʜʷʪ ʚ ʢʣʝʪʢʝ ʩ 18 ʥʦʛʘʤʠ. ʅʘʡʜʠʪʝ, ʩʢʦʣʴʢʦ ʦʩʦʙʝʡ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʥʘʭʦʜʠʪʩʷ ʚ ʢʣʝʪʢʝ? 

ʈʝʰʝʥʠʝ: ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʩ ʜʚʫʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ, ʛʜʝ ὼ ï ʢʦʣʠʯʝʩʪʚʦ ʢʨʦʣʠʢʦʚ, 
ʘ ̔ ï ʢʦʣʠʯʝʩʪʚʦ ʬʘʟʘʥʦʚ: τὼ  ςώ  ρψ ʠʣʠ ςὼ  ώ  ω. ɺʳʨʘʟʠʤ ʫ ʯʝʨʝʟ ὼȡ ώ  ω 
 ςὼ. 

ɼʘʣʝʝ ʠʩʧʦʣʴʟʫʝʤ ʤʝʪʦʜ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʦʚ: ʥʝ ʙʝʨʝʤ ʥʝʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ὼ (ʢʦʣʠʯʝʩʪʚʦ ʥʦʛ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 0 ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ), ʘ ʪʘʢʞʝ ὼ  τ (ʚ ʧʨʦʪʠʚʥʦʤ 
ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʝ ʫ ʦʪʨʠʮʘʪʝʣʴʥʦ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʠʤʝʝʪ ʯʝʪʳʨʝ ʨʝʰʝʥʠʷ 

x 1 2 3 4 

y 7 5 3 1 

ʆʪʚʝʪ: (1; 7), (2; 5), (3; 3), (4; 1). 

ʇʨʠʤʝʨ 2. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ υὼ  ψώ = σω ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʣʘʭ. 

ʈʝʰʝʥʠʝ: ʇʝʨʝʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ υὼ = σω-ψώ. ʏʪʦʙʳ ʫʨʘʚʥʝʥʠʝ ʠʤʝʣʦ ʩʤʳʩʣ 
ʚ ʫʩʣʦʚʠʷʭ ʟʘʜʘʯʠ, y ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ 4, ʥʦ ʙʦʣʴʰʝ 0: 

 π ώ  τ. ɼʝʣʘʝʤ ʚʳʙʦʨ ʧʦ ʥʝʠʟʚʝʩʪʥʦʤʫ ώ: 
ɽʩʣʠ ώ  ρ, ʪʦ ὼ σωψώȾυ σω ψϽρȾυ φȟς ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʪʫʨʘʣʴʥʳʤ 

ʯʠʩʣʦʤ. 

ɽʩʣʠ ώ  ς, ʪʦ ὼ  τȟς ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʪʫʨʘʣʴʥʳʤ ʯʠʩʣʦʤ. 

ɽʩʣʠ ώ  σ, ʪʦ ὼ  σ ð ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ. 

ɽʩʣʠ ώ  τ, ʪʦ ὼ  ρȟτς ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʪʫʨʘʣʴʥʳʤ ʯʠʩʣʦʤ. ʆʪʚʝʪ: (3; 3). 

ʊʝʧʝʨʴ ʧʦʢʘʞʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʦʩʪʘʪʢʦʚ ʥʘ ʧʨʠʤʝʨʝ ʩʣʝʜʫʶʱʝʡ ʟʘʜʘʯʠ: 
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ʇʨʠʤʝʨ 3. ʇʨʠ ʜʝʣʝʥʠʠ ʯʠʩʣʘ ʥʘ 2 ʚ ʦʩʪʘʪʢʝ ʧʦʣʫʯʘʝʪʩʷ 1, ʘ ʧʨʠ ʜʝʣʝʥʠʠ ʥʘ 3 ʚ 

ʦʩʪʘʪʢʝ 2. ʏʝʤʫ ʨʘʚʝʥ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʵʪʦʛʦ ʯʠʩʣʘ ʥʘ 6? 

ʈʝʰʝʥʠʝ. ʇʨʠ ʜʝʣʝʥʠʠ ʮʝʣʦʛʦ ʯʠʩʣʘ ʥʘ 6 ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʜʠʥ ʠʟ ʦʩʪʘʪʢʦʚ: 0, 1, 2, 

3, 4 ʠ 5, ʪʦʛʜʘ ʥʘʙʦʨ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʭ ʮʝʣʳʭ ʯʠʩʝʣ ʨʘʚʝʥ φὯ ȟφὯ ρȟφὯ  ςȟφὯ
σ ȟφὯ  τ  ̉  φὯ υ, ʛʜʝ  Ὧ  πȟρȟςȟσȟȣ . ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ 

ʤʥʦʞʝʩʪʚʘ ʯʠʩʝʣ ʚ ʬʦʨʤʝ. 

ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʦʝ ʯʠʩʣʦ ʧʨʠ ʜʝʣʝʥʠʠ ʥʘ 2 ʦʩʪʘʝʪʩʷ 1, ʪʦ ʦʥʦ ʥʝʯʝʪʥʦʝ, ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʤʦʪʨʝʪʴ ʯʠʩʣʘ ʚʠʜʘ φὯ ρȟφὯ σ ̉ φὯ υȢ 
ʏʠʩʣʘ ʚʠʜʘ φὯ ρ ʦʩʪʘʚʣʷʶʪ ʦʩʪʘʪʦʢ 1 ʧʨʠ ʜʝʣʝʥʠʠ ʥʘ 3, ʯʠʩʣʘ ʚʠʜʘ φὯ  σ ʢʨʘʪʥʳ 

3, ʠ ʪʦʣʴʢʦ ʯʠʩʣʘ ʚʠʜʘ φὯ υ ʦʩʪʘʚʣʷʶʪ ʦʩʪʘʪʦʢ 2 ʧʨʠ ʜʝʣʝʥʠʠ ʥʘ 3. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʠʩʢʦʤʦʝ ʯʠʩʣʦ ʠʤʝʝʪ ʚʠʜ φὯ υ, ʪ.ʝ. ʇʨʠ ʜʝʣʝʥʠʠ ʥʘ 6 ʦʩʪʘʝʪʩʷ ʦʩʪʘʪʦʢ 5. 

ʆʪʚʝʪ: ɽʩʣʠ ʯʠʩʣʦ ʜʝʣʠʪʩʷ ʥʘ 2  ï 1 ʦʩʪʘʪʦʢ, ʧʨʠ ʜʝʣʝʥʠʠ ʥʘ 3 ï 2 ʦʩʪʘʪʢʘ, ʧʨʠ 

ʜʝʣʝʥʠʠ ʥʘ 6  ï 5 ʦʩʪʘʪʢʦʚ. 

ʇʨʠʤʝʨ 4. ʇʫʩʪʴ ʯʠʩʣʦ ὴ  σ ð ʧʨʦʩʪʦʝ ʯʠʩʣʦ. ɼʦʢʘʟʘʪʴ: ʘ) ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ Ὧ Í ὔ 

ʩʧʨʘʚʝʜʣʠʚʦ ʚʳʨʘʞʝʥʠʝ ὴ = φὯ ρȠ   ̂ ̑  ρểςτ . 
ʈʝʰʝʥʠʝ: ʘ) ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʨʘʩʩʫʞʜʝʥʠʷ ʧʦ ʤʦʜʫʣʶ 6. ɺʩʝ ʥʘʪʫʨʘʣʴʥʳʝ ʯʠʩʣʘ 

ʜʝʣʷʪʩʷ ʥʘ 6 ʢʣʘʩʩʦʚ {φË}ȟ{φË +ρ}ȟ{φË + ς}ȟ{φË + σ}ȟ{φË + τ}ȟ{φË + υ}  . ʇʨʦʩʪʦʝ ʯʠʩʣʦ 
p ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʪʦʣʴʢʦ ʢʣʘʩʩʫ {φὯ ρ} ʠʣʠ {φË + υ}=  {φË -ρ}.ʏʠʩʣʘ ʧʝʨʚʦʛʦ 
ʢʣʘʩʩʘ ʜʝʣʷʪʩʷ ʥʘ 2 ʠ 3, ʧʦʵʪʦʤʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʳʤʠ ʯʠʩʣʘʤʠ. ʏʠʩʣʘ ʪʨʝʪʴʝʛʦ 

ʢʣʘʩʩʘ ʜʝʣʷʪʩʷ ʥʘ 2, ʯʠʩʣʘ ʯʝʪʚʝʨʪʦʛʦ ʨʘʟʨʷʜʘ ʜʝʣʷʪʩʷ ʥʘ 3, ʯʠʩʣʘ ʧʷʪʦʛʦ ʨʘʟʨʷʜʘ ʜʝʣʷʪʩʷ 

ʥʘ 2. 

ʙ) ʇʦʩʢʦʣʴʢʫ ὴ = φὯ ρ ȟ̓  ̏(φὯ ρ  ɀ ρ  σφ Ὧ ρς Ὧ ρ  ρ  σφ Ὧ 
ρς Ὧ  ρςὯ σὯ  ρ ểςτ  , ʧʦʩʢʦʣʴʢʫ ʧʝʨʚʳʡ ʤʥʦʞʠʪʝʣʴ ʜʝʣʠʪʩʷ ʥʘ 12, ʘ ʪʨʝʪʠʡ ʥʘ 2. 
ʅʘʜʦ ʙʳʣʦ ʵʪʦ ʜʦʢʘʟʘʪʴ. 

 ʇʨʠʤʝʨ 5. ʈʝʰʠʪʝ ʫʨʘʚʥʝʥʠʝ σὼ - τώ ρ ʚ ʮʝʣʳʭ ʯʠʩʣʘʭ. 

ʈʝʰʝʥʠʝ: ʇʝʨʝʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ σὼ  τώ ρ. ʇʦʩʢʦʣʴʢʫ ʣʝʚʘʷ ʯʘʩʪʴ 
ʫʨʘʚʥʝʥʠʷ ʜʝʣʠʪʩʷ ʥʘ 3, ʧʨʘʚʘʷ ʯʘʩʪʴ ʪʘʢʞʝ ʜʦʣʞʥʘ ʜʝʣʠʪʴʩʷ ʥʘ 3. ʈʘʩʩʤʦʪʨʠʤ ʪʨʠ 

ʩʣʫʯʘʷ:  

1) ɽʩʣʠ  ώ σά, ʛʜʝ άÍὤ, ʪʦ τώ ρ =ρςά ρ   ʥʝ ʢʨʘʪʥʦ 3. 

2) ʝʩʣʠ ώ  σά +ρȟ ʛʜʝ άÍὤ, ʪʦ τώ +ρ = τσά +ρ +ρ =ρςά + υ  ʥʝ ʢʨʘʪʥʦ 3;  

3) ɽʩʣʠ ώ = σά ς, ʛʜʝ άÍὤ, ʪʦ τÙ +ρ= τσά + ς +ρ=ρςά + ω    ʢʨʘʪʥʦ 3, ʧʦʵʪʦʤʫ 
σὼ =ρςά + ωȟὼ = τά σ  . 

ʆʪʚʝʪ : ὼ = τά + σȟώ = σά + ς, ʛʜʝ άÍὤȢ 
ʇʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ɽʚʢʣʠʜʘ ʧʨʠ ʨʝʰʝʥʠʠ ʜʠʦʬʘʥʪʦʚʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʅʘʠʙʦʣʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ a ʠ b ʤʦʞʥʦ ʥʘʡʪʠ ʥʝ ʨʘʟʣʘʛʘʷ ʥʘ 

ʧʨʦʩʪץʝ ʤʥʦʞʠʪʝʣʠ ɻ ʪʠ ʯʠʩʣʘ, ʘ ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʧʨʦʮʝʩʩʦʤ ʜʝʣʝʥʠʷ ʦʩʪʘʪʢʘ. ɼʣʷ ʵʪʦʛʦ 

ʥʫʞʥʦ ʙʦʣʴʰʝʝ ʠʟ ʵʪʠʭ ʯʠʩʝʣ ʨʘʟʜʝʣʠʪʴ ʥʘ ʤʝʥʴʰʝʝ, ʟʘʪʝʤ ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʥʘ ʦʩʪʘʪʦʢ 

ʧʝʨʚʦʛʦ ʜʝʣʝʥʠʷ, ʟʘʪʝʤ ʦʩʪʘʪʦʢ ʧʝʨʚʦʛʦ ʜʝʣʝʥʠʷ ʥʘ ʦʩʪʘʪʦʢ ʚʪʦʨʦʛʦ ʜʝʣʝʥʠʷ ʠ 

ʧʨʦʜʦʣʞʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʜʝʣʝʥʠʝ ʥʝ ʧʨʦʠʟʦʡʜʝʪ ʙʝʟ ʦʩʪʘʪʦʢʘ (ʵʪʦ 

ʧʨʦʠʟʦʡʜʝʪ ʥʘ ʢʘʢʦʤ-ʪʦ ʵʪʘʧʝ ʧʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ ʦʩʪʘʪʢʦʚ). ʇʦʩʣʝʜʥʠʡ ʥʝʥʫʣʝʚʦʡ 

ʦʩʪʘʪʦʢ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʙʫʝʤʦʛʦ ˚˛ ˑὥȟὦȢ 
ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʪʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʠʤ ʦʧʠʩʳʚʘʝʤʳʡ ʧʨʦʮʝʩʩ ʚ ʚʠʜʝ 

ʩʣʝʜʫʶʱʝʡ ʮʝʧʦʯʢʠ ʫʨʘʚʥʝʥʠʡ: ʝʩʣʠ a > b, ʪʦ 

ὥ ὦή ὶȟ 
ὦ ὶή ὶȟ 
ὶ ὶή ὶ 

éééé 

ὶ ὶή 

ʛʜʝ ὶ, é, ὶð ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʫʤʝʥʴʰʘʶʱʠʝʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʯʠʩʝʣ. ʀʟ ʧʝʨʚʦʛʦ ʨʘʚʝʥʩʪʚʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ ʥʘʪʫʨʘʣʴʥʳʭ 
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ʯʠʩʝʣ a ʠ b ʨʘʚʝʥ ὶ, ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ b ʠ ὶ ð ʵʪʦ ʯʠʩʣʦ a, ̞̐̏̓̏̍̔ ̊˛ ˑὥȟὦ
 ̊˛ ὦˑȟὶ. ɽʩʣʠ ʧʝʨʝʡʪʠ ʢ ʩʣʝʜʫʶʱʠʤ ʨʘʚʝʥʩʪʚʘʤ ʩʠʩʪʝʤʳ, ʪʦ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ: 

˚˛ ˑ ὥȟὦ  ̊˛ ˑ ὦȟὶ  ̊˛ ˑ ὶȟὶ ỄȢ  ̊˛ ˑ ὶ ȟὶ  ̊˛ ˑ ὶȟπ  ὶ.. 

[2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʜʠʦʬʘʥʪʦʚʳʭ ʫʨʘʚʥʝʥʠʡ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ÁØ + ÂÙ = ̒ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʪʝʦʨʝʤʳ: 

ʊʝʦʨʝʤʘ 1. ɽʩʣʠ ˚˛ ˑὥȟὦ  ρ, ʪʦ ʫʨʘʚʥʝʥʠʝ ὥὼ +ὦώ =ρ ʠʤʝʝʪ ʭʦʪʷ ʙʳ ʦʜʥʫ ʧʘʨʫ 
ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʨʝʰʝʥʠʡ (x, ʫ). 

ʊʝʦʨʝʤʘ 2. ɽʩʣʠ ˚˛ ˑὥȟὦ  Ὠ  ρ ʠ c ʥʝ ʜʝʣʠʪʩʷ ʥʘ d, ʪʦ ʫʨʘʚʥʝʥʠʝ 

ὥὼ + ὦώ = ̒ ʥʝ ʙʫʜʝʪ ʠʤʝʪʴ ʮʝʣʦʛʦ ʨʝʰʝʥʠʷ. , 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ ὥὼ + ὦώ = ̒ ʠʤʝʝʪ ʮʝʣʦʝ ʨʝʰʝʥʠʝ 

ὼ0ȟ̔0 Ȣ  
ʇʦʩʢʦʣʴʢʫ a d, b d, ʧʦʣʫʯʘʝʤ Ã = ὥὼ +ὦώể Ὠ. ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʫʩʣʦʚʠʷʤ 

ʪʝʦʨʝʤʳ, ʠ, ʪʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʊʝʦʨʝʤʘ 3. ɽʩʣʠ ˚˛ ˑὥȟὦ  ρȟ ʪʦ ʚʩʝ ʮʝʣʳʝ  ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ὥὼ + ὦώ = ̒ 

 ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
ὼ ὼ ὦὸȟ
ώ ώὧ ὥὸ

 

 ʛʜʝ ὼ0ȟ̔0  ï ʮʝʣʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ὥὼ ὦώ =ρ, ʘ t ï ʧʨʦʠʟʚʦʣʴʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ. 

ʇʨʠʤʝʨ 5. ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʮʝʣʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ15x + 37y =1 [3]. 

ʉʧʦʩʦʙ 1. ʀʩʧʦʣʴʟʫʝʤ ʨʘʟʣʦʞʝʥʠʝ ʝʜʠʥʠʮʳ 1 =15Ͻ5 + 37Ͻ(-2)  ὼ = υȟώ = -ς 
ʉʧʦʩʦʙ 2. ʀʩʧʦʣʴʟʫʷ ʘʣʛʦʨʠʪʤ ɽʚʢʣʠʜʘ, ʧʦʣʫʯʘʝʤ: 

37 =15Ͻ2+ 7, 15 = 2Ͻ7 +1. ʆʪʩʶʜʘ 1 =15- 2Ͻ7 =15- 2(37 -15Ͻ2) =15Ͻ5 + (-2) Ͻ37. 

ʊʦʛʜʘ x0 = 5 , y0 = -2 

ʆʙʱʠʤ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ    
ὼ υ σχὸȟ
ώ ς ρυὸ

, ʛʜʝ t ð ʮʝʣʦʝ 

ʯʠʩʣʦ. 

ʇʨʠʤʝʨ 6. ɺ ʫʨʘʚʥʝʥʠʠ ρφὼ  στώ = χ ˚˛ ρˑφȟστ  ς ʠ ʯʠʩʣʦ 7 ʥʝ ʜʝʣʠʪʩʷ ʥʘ 
2, ʪʦ ʝʩʪʴ ʮʝʣʳʭ ʨʝʰʝʥʠʡ ʥʝʪ. 

ʇʨʠʤʝʨ 7. ʅʘʡʜʝʤ ʥʘʠʙʦʣʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ ʯʠʩʝʣ  27 ʠ 96 ʠ, ʚʳʨʘʟʠʪʴ ʚ ʚʠʜʝ  

Ä = ςχØ + ωφÙ,  ʛʜʝ x ʠ ʫ ð ʮʝʣʳʝ ʯʠʩʣʘ 

ʈʝʰʝʥʠʝ: ʀʩʧʦʣʴʟʫʷ ʘʣʛʦʨʠʪʤ ɽʚʢʣʠʜʘ, ʥʘʭʦʜʠʤ ʥʘʠʙʦʣʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ d 

ʯʠʩʝʣ 27 ʠ 96: 96 = 3Ā27 + 15, 27 = 1Ā15 + 12, 15 = 1+12 + 3,12 = 4 Ā3. 

ʆʪʩʶʜʘ ʧʦʣʫʯʘʝʤ d= (27, 96) = 3. ʀʟ ʧʝʨʚʦʛʦ ʨʘʚʝʥʩʪʚʘ ʘʣʛʦʨʠʪʤʘ ɽʚʢʣʠʜʘ ʢ 

ʧʦʩʣʝʜʥʝʤʫ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʝʝ: 

15 = 96 ï 3Ā27, 

12 = 27 ï 1Ā15 = 27 ï 1Ā (96 ï 3Ā27) = 4 Ā 27 ï 1Ā96, 

3 = 15 ï 1Ā12 = (96 ï 3Ā27) ï 1Ā(4Ā27 ï 1Ā96) = ï7Ā27 + 2Ā96. 

ʆʪʩʶʜʘ ʥʘʭʦʜʠʤ ʠʩʢʦʤʦʝ ʚʳʨʘʞʝʥʠʝ 3 = ï7Ā27+2Ā96, ʪʦ ʝʩʪʴ ὼ  ɀχȟ̔  ςȢ 
ʆʪʚʝʪ: Ὠ  ςχȟωφ  σȠ σ  ςχὼ  ωφώ, ʛʜʝ ὼ  ɀχȟ̔  ςȢ 
ʇʨʠʤʝʯʘʥʠʝ: ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʡʜʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦ. 

ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ σ  ςχὼ  ωφʫ 
ὼ χ ωφὸȟ
ώ ς ςχὸ

 ʛʜʝ t ÍZ. 
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ʂʆʅʊɽʅʊʅʆ-ʂʆʅʊɽʂʉʊʅʆɽ ʆɹʋʏɽʅʀɽ ʀʅʆʉʊʈɸʅʅʓʍ ʉʃʋʐɸʊɽʃɽʁ 

ʇʆɼɻʆʊʆɺʀʊɽʃʔʅʆɻʆ ʌɸʂʋʃʔɽʊɸ ɺ ʌʀʅɸʅʉʆɺʆʄ ʋʅʀɺɽʈʉʀʊɽʊɽ 

ʉʪʝʧʘʥʷʥ ʀ.ʂ. 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʌ, ʛ. ʄʦʩʢʚʘ 

ʆʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʟʥʘʢʦʤ ʠʥʦʩʪʨʘʥʥʳʡ ʩʪʫʜʝʥʪ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ 

ʨʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʩʦʙʠʨʘʝʪʩʷ ʧʦʣʫʯʘʪʴ ʠʣʠ ʧʨʦʜʦʣʞʘʪʴ ʩʚʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʟʘʚʠʩʷʪ ʝʛʦ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʫʩʧʝʭʠ, ʞʝʣʘʥʠʝ ʦʩʚʘʠʚʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʥʘʚʳʢʠ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʚʦʠʤ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʘʤ ʧʦʣʫʯʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ. ɺ 

ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʌʠʥʘʥʩʦʚʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʘʜʘʧʪʘʮʠʠ 

ʩʣʫʰʘʪʝʣʝʡ ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʢ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʜʠʩʮʠʧʣʠʥ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ.  

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʬʘʢʫʣʴʪʝʪ ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʚ ʌʠʥʘʥʩʦʚʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙʨʘʟʦʚʘʥ ʚ ʜʝʢʘʙʨʝ 2015 ʛʦʜʘ. 

ʅʘ ʩʘʡʪʝ ʫʥʠʚʝʨʩʠʪʝʪʘ [1] ʫʢʘʟʘʥʦ, ʯʪʦ ʩʝʛʦʜʥʷ ʬʘʢʫʣʴʪʝʪ ʛʦʪʦʚʠʪ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʘʭ ʧʦ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ 

ʥʘʧʨʘʚʣʝʥʠʡ: ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ, ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ, ʛʫʤʘʥʠʪʘʨʥʦʤʫ, ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ. ʇʦ ʜʘʥʥʳʤ ʥʘ 2023 ʛʦʜ ʬʘʢʫʣʴʪʝʪ ʧʦʜʛʦʪʦʚʠʣ ʙʦʣʝʝ ʪʳʩʷʯʠ 

ʠʥʦʩʪʨʘʥʥʳʭ ʘʙʠʪʫʨʠʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʚ 2022-23 ʫʯʝʙʥʦʤ ʛʦʜʫ ʫʩʧʝʰʥʦ ʧʨʦʜʦʣʞʠʣʠ 

ʦʙʫʯʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʌʠʥʘʥʩʦʚʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, 126 ʩʣʫʰʘʪʝʣʝʡ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʠ 

ʨʘʟʥʳʭ ʢʦʥʪʠʥʝʥʪʦʚ (ʪʘʙʣʠʮʘ 1) 

ʊʘʙʣʠʮʘ 1. ʉʦʩʪʘʚ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʬʘʢʫʣʴʪʝʪʝ ʚ 2022-23 ʫ.ʛ. 
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ʀʪʦʛʦ: 126 

ɿʘʜʘʯʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠʥʦʩʪʨʘʥʥʳʤ ʩʣʫʰʘʪʝʣʷʤ ʷʚʣʷʶʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʜʣʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ, ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʦʙʱʝʥʳ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

- ʥʘʫʯʠʪʴ ʯʠʪʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʩʠʤʚʦʣʠʯʝʩʢʫʶ ʟʘʧʠʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʥʘ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ;  

- ʨʝʰʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʢʘʢ ʧʨʠʥʷʪʦ ʚ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣʘʭ ʠ ʚʫʟʘʭ. 

ʇʦʤʠʤʦ ʨʝʰʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʘʜʘʯ, ʜʣʷ ʫʩʧʝʰʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʘʙʠʪʫʨʠʝʥʪʦʚ ʚ 

ʦʙʫʯʝʥʠʝ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʤʳ ʩʯʠʪʘʝʤ ʚʘʞʥʦʡ ʟʘʜʘʯʫ ʧʦʟʥʘʢʦʤʠʪʴ ʩʣʫʰʘʪʝʣʝʡ ʩ 

ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʦʨʪʘʣʦʤ, 

ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ, ʆʥʣʘʡʥ ʘʢʘʜʝʤʠʷ, ʕʋʂ ʥʘ  edu.fa.ru) [2]. 

ʇʨʝʜʤʝʪ çʄʘʪʝʤʘʪʠʢʘè ʜʣʷ ʩʣʫʰʘʪʝʣʝʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʙʘʢʘʣʘʚʨʠʘʪ, ʧʦʩʪʨʦʝʥ ʧʦ 

ʧʨʠʥʮʠʧʫ ʢʦʥʪʝʥʪʥʦʛʦ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ. ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʟʘ 1-11 ʢʣʘʩʩʳ 

ʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣʳ ʠʟʣʘʛʘʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. ʕʪʦ 
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ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ ʢʫʨʩʝ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʧʨʠʢʣʘʜʥʳʭ 

ʜʠʩʮʠʧʣʠʥ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʧʨʠʤʝʥʷʪʴ ʠʭ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʥʝ ʪʘʢ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʟʘ 

ʨʫʙʝʞʦʤ ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣʘʭ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʪʝʨʤʠʥʘʤ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʠ ʤʝʪʦʜʘʤ ʨʝʰʝʥʠʷ 

ʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʤʠ ʚʣʘʜʝʶʪ ʨʦʩʩʠʡʩʢʠʝ ʚʳʧʫʩʢʥʠʢʠ ʩʨʝʜʥʝʡ ʰʢʦʣʳ. 

ʇʨʠʥʮʠʧ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʧʨʝʜʤʝʪʘ çʆʩʥʦʚʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠè 

ʜʣʷ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʤʘʛʠʩʪʨʘʪʫʨʫ ʠ ʘʩʧʠʨʘʥʪʫʨʫ ð ʢʦʥʪʝʢʩʪʥʳʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ IT-ʪʝʭʥʦʣʦʛʠʡ [3]. ʉʝʤʠʥʘʨʩʢʠʝ ʟʘʥʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ 

ʢʣʘʩʩʝ, ʠ ʩʣʫʰʘʪʝʣʠ ʦʩʚʘʠʚʘʶʪ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ 

MS Excel ʠ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ R. 

ʅʘ ʧʦʨʪʘʣʝ ʌʠʥʘʥʩʦʚʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʢʘʞʜʦʤʫ ʧʨʝʜʤʝʪʫ, çʄʘʪʝʤʘʪʠʢʘè ʠ 

çʎʠʬʨʦʚʘʷ ʤʘʪʝʤʘʪʠʢʘè, ʩʦʟʜʘʥʳ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʢʫʨʩʳ ʚ LMS MOODLE, 

ʩʦʟʜʘʥʳ ʙʘʥʢʠ ʟʘʜʘʥʠʡ ʜʣʷ ʪʝʢʫʱʝʛʦ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʪʴ ʠ ʧʨʦʙʣʝʤʳ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʝʪʦʜʠʢ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʥʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʬʘʢʫʣʴʪʝʪʘʭ. ʅʘʧʨʠʤʝʨ, ʧʨʦʙʣʝʤʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ 

ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʫ ʩʪʫʜʝʥʪʦʚ, ʥʝ 

ʚʣʘʜʝʶʱʠʭ ʨʫʩʩʢʠʤ ʷʟʳʢʦʤ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ. 
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ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʉʌɽʈɽ ʆɹʈɸɿʆɺɸʅʀʗ 

ʗʟʭʘʥʦʚʘ ʍ.ɼ. 

ʊʫʨʢʤʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʛ. ɸʰʭʘʙʘʜ 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʟʘʱʠʪʝ ʠ ʥʘʜʝʞʥʦʩʪʠ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤʘʭ-

ʙʨʘʫʟʝʨʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʙʦʪʫ ʚ ʀʥʪʝʨʥʝʪʝ, ʧʨʦʛʨʘʤʤʘʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʙʦʪʘʪʴ ʩ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ, ʫʯʝʙʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʘʭ, ʪʝʩʪʘʭ ʠ ʜʨʫʛʠʭ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚʘʭ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ: 

¶ ʧʨʠʤʝʥʝʥʠʝ ʦʙʫʯʘʶʱʠʭ ʠʛʨ;  

¶ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʢʫʨʩʦʚ; 

¶ ʦʨʛʘʥʠʟʘʮʠʶ ʘʫʜʠʦ-ʚʠʜʝʦʫʨʦʢʦʚ;  

¶ ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ; 

¶ ʟʘʢʨʝʧʣʝʥʠʝ ʫʨʦʢʦʚ ʥʘ ʙʘʟʝ ʦʙʤʝʥʘ ʚʦʧʨʦʩʘʤʠ ʠ ʦʪʚʝʪʘʤʠ;  

http://www.fa.ru/org/faculty/podfac/Pages/history.aspx
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¶ ʦʨʛʘʥʠʟʘʮʠʶ ʪʘʢʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʛʨ,ʪʨʝʥʠʥʛʦʚ, ʚʝʙʠʥʘʨʦʚ, ʚʠʨʪʫʘʣʴʥʦʛʦ 
ʦʙʫʯʝʥʠʷ;   

¶ ʦʙʫʯʝʥʠʝ ʧʨʦʚʝʜʝʥʠʶ ʘʥʘʣʠʟʘ çʢʝʡʩ-ʤʝʪʦʜʦʤè;  

¶ ʧʨʦʚʝʜʝʥʠʝ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʩʳʣʦʢ ʥʘ ʩʘʡʪʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠʤʝʥʝʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʬʦʨʤ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʙʫʯʘʝʤʳʭ, ʧʨʠʚʠʪʴ ʥʘʚʳʢʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʝʛʦ ʵʪʘʧʘʭ [1].  

ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ, ʧʨʠʤʝʥʷʝʤʳʡ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ Moodle ʧʣʘʪʬʦʨʤʳ: 

ïʕʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ (Moodle) ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʫʯʝʥʠʝʤ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʊʫʨʢʤʝʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ [2].  

ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʫʯʝʙʥʳʝ ʢʫʨʩʳ, ʨʘʟʤʝʱʘʪʴ ʫʯʝʙʥʳʝ 

ʤʘʪʝʨʠʘʣʳ (ʣʝʢʮʠʦʥʥʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ), ʧʨʦʚʦʜʠʪʴ ʦʧʨʦʩʳ ʠ 

ʪʝʩʪʳ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ. 

ïʇʣʘʪʬʦʨʤʘ Moodle ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʧʦʨʪʘʣʦʚ. 

ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʧʣʘʪʬʦʨʤʝ Moodle ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʘʡʪʝ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʩʚʦʠ ʣʠʯʥʳʝ ʜʘʥʥʳʝ, ʚʢʣʶʯʘʷ ʠʤʷ, 

ʬʘʤʠʣʠʶ.ʇʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʘʚʪʦʨʠʟʦʚʘʪʴʩʷ ʥʘ 

ʧʣʘʪʬʦʨʤʝ Moodle, ʠʩʧʦʣʴʟʫʷ ʩʚʦʡ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ. 

ɿʘʜʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ (ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʚʠʜʝʦʦʙʟʦʨ ʣʝʢʮʠʠ ʩ ʦʙʲʷʩʥʝʥʠʝʤ ʩʣʦʞʥʳʭ ʤʦʤʝʥʪʦʚ, ʚʦʧʨʦʩʳ ʢ ʣʝʢʮʠʠ, ʥʘ ʢʦʪʦʨʳʝ 

ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʦʙʷʟʘʪʝʣʴʥʦ ʦʪʚʝʪʠʪʴ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʩ ʧʦʜʨʦʙʥʳʤ ʨʝʰʝʥʠʝʤ 

ʪʠʧʠʯʥʳʭ ʟʘʜʘʯ, ʟʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʜʦʤʘʰʥʠʝ, ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʠ 

ʪ. ʜ.). ʇʣʘʪʬʦʨʤʘ Moodle ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.1. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʪʬʦʨʤʳ Moodle 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʚʳʩʰʠʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʫʱʥʦʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʪʝʥʜʝʥʮʠʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʮʝʥʢʘ 
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ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ, ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [3]. 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʥʳʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʬʦʨʤ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʚ ʚʠʜʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʤʫʣʷʮʠʡ, ʜʝʣʦʚʳʭ ʠʛʨ, ʨʘʟʙʦʨʘ ʢʦʥʢʨʝʪʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʪʨʝʥʠʥʛʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʥʝʘʫʜʠʪʦʨʥʦʡ ʨʘʙʦʪʦʡ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ï ʙʝʩʝʜʘ; 

ï ʢʦʣʣʝʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ; 

ï ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ; 

ï ʢʨʫʛʣʳʡ ʩʪʦʣ; 

ï ʜʝʣʦʚʳʝ ʠʛʨʳ; 

ï ʤʝʪʦʜ çʤʦʟʛʦʚʦʡ ʘʪʘʢʠè; 

ï ʤʝʪʦʜ ʢʝʡʩʦʚ; 

ï ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ; 

ï ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ; 

ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ, ʥʦ ʠ ʚʳʨʘʙʦʪʢʝ ʫ ʩʪʫʜʝʥʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʫʙʝʞʜʝʥʠʡ [4], 

ʫʤʝʥʠʡ ʠʭ ʦʪʩʪʘʠʚʘʪʴ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʢʪʠʚʥʦʡ ʧʦʟʠʮʠʠ, ʜʦʩʪʠʛʘʝʪʩʷ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ 

ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʫʯʝʙʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ. ɺʩʝ ʵʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ʀʭ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʮʝʣʦʩʪʥʦʛʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʧʦʩʦʙʦʚ, ʤʝʪʦʜʦʚ, ʧʨʠʝʤʦʚ ʠ ʪʝʭʥʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʧʦʣʫʯʘʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʠʟʜʝʨʞʢʘʤʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʉʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʫʩʣʦʚʠʡ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʥʦʚʘʮʠʡ ʠ ʦʙʝʩʧʝʯʠʪ ʩʦʟʜʘʥʠʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʧʦʷʚʣʝʥʠʷ  ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʠʥʥʦʚʘʮʠʡ ʚ ʙʫʜʫʱʝʤ. 
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ʀʅʊɽɻʈɸʎʀʗ ʇʈɽɼʄɽʊʅʓʍ ɼʀʉʎʀʇʃʀʅ  

ʏɽʈɽɿ ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

ɸʙʨʘʰʠʥʘ-ɾʘʜʘʝʚʘ ʅ.ɻ . 

ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, ʛ. ʄʠʥʩʢ 

ɺʚʝʜʝʥʠʝ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʥʝ ʫʪʨʘʪʠʣʠ ʩʚʦʝʡ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʙʣʝʤʘʤʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ ʠ ʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʤʝʪʦʜʠʢʘʭ ʠʭ ʧʨʠʣʦʞʝʥʠʡ. ʆʙʱʠʡ ʫʨʦʚʝʥʴ ʰʢʦʣʴʥʦʡ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʙʳʣ ʥʝʚʳʩʦʢ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʳʭ ʩʜʚʠʛʦʚ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝ ʧʨʦʠʟʦʰʣʦ. ʇʦʵʪʦʤʫ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʨʘʜʠʛʤʳ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʩʣʝʜʫʝʪ ʦʩʪʦʨʦʞʥʦ, 

ʨʘʩʩʪʘʚʠʚ ʘʢʮʝʥʪʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʠ ʫ ʰʢʦʣʴʥʠʢʦʚ, ʥʠ ʫ ʩʪʫʜʝʥʪʦʚ ʥʝ ʦʩʪʘʚʘʣʦʩʴ 

ʢʣʠʧʦʚʦʡ ʧʦʜʦʧʣʸʢʠ ʚ ʠʭ ʟʥʘʥʠʷʭ. 

ʅʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝʡ, ʘʚʪʦʨ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʢ ʦʜʥʦʤʫ ʠʟ ʚʘʨʠʘʥʪʦʚ ʠʥʪʝʛʨʘʮʠʠ 

ʪʘʢʠʭ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʚʳʯʠʩʣʝʥʠʷ, ʘʥʘʣʠʟ [1]. ʅʘ 

ʬʠʟʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ɹɻʋ ʫ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʚ ʪʝʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʙʳʣʠ 

ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʠʤʝʥʝʥʠʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʶ ʯʝʨʝʟ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʩʚʷʟʠ ʥʘ ʫʨʦʚʥʝ ʠʟʫʯʝʥʠʷ ʧʦʥʷʪʠʡ, ʩʚʦʡʩʪʚ, ʧʨʠʤʝʥʝʥʠʷ ʯʝʨʝʟ ʫʯʝʙʥʳʝ 

ʧʦʩʦʙʠʷ ʠ ʢʫʨʩʦʚʳʝ ʨʘʙʦʪʳ. ɿʜʝʩʴ ʤʳ ʟʘʪʨʦʥʝʤ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʦʜʥʦʤ ʠʟ 

ʪʘʢʠʭ ʧʦʩʦʙʠʡ, ʘ ʠʤʝʥʥʦ, çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè [2].   

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʙʘʟʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʫʩʚʘʠʚʘʝʪʩʷ ʪʝʦʨʠʷ, 

ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ ʯʝʨʝʟ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʕʪʦʡ ʧʨʦʙʣʝʤʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʜʠʩʮʠʧʣʠʥʘʤ ʦʪʚʦʜʠʪʩʷ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʅʦ ʥʝʤʘʣʦʚʘʞʥʦ ʚ ʦʙʫʯʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʪʘʢʠʝ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʘ ʩʚʷʟʴ ʩ ʢʦʥʢʨʝʪʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʦʧʠʩʳʚʘʝʤʳʤ ʵʪʦʡ 

ʟʘʜʘʯʝʡ ʠʣʠ ʥʘʦʙʦʨʦʪ. ɺʘʞʥʦ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʩʧʦʩʦʙʘʭ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʫʤʝʪʴ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʠʩʭʦʜʷ ʠʟ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʝʥʠʷ. ʊʦ 

ʝʩʪʴ ʨʝʯʴ ʠʜʝʪ ʦ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯʘʭ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ: ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ 

ʬʦʨʤʠʨʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ ʧʦʟʥʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʧʨʠʨʦʜʝ; 

ʜʘʥʥʳʝ ʟʘʜʘʯʠ ʩʣʫʞʘʪ ʤʦʜʝʣʷʤʠ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. ʇʦʵʪʦʤʫ ʟʥʘʥʠʷ, ʧʨʠʦʙʨʝʪʘʝʤʳʝ 

ʩʪʫʜʝʥʪʘʤʠ, ʜʦʣʞʥʳ ʩʦʦʪʥʦʩʠʪʴʩʷ ʩ ʠʭ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʝʡ, ʦʥʠ ʜʦʣʞʥʳ ʚʣʘʜʝʪʴ 

ʤʝʪʦʜʘʤʠ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ [2] ʨʝʘʣʠʟʫʝʪ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʚ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ 

ʩʪʫʜʝʥʪʦʚ ʬʠʟʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʯʝʨʝʟ ʨʝʰʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʧʦʩʨʝʜʩʪʚʦʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʟʥʘʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘʧʨʘʚʣʷʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ, ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʯʠʩʣʦʚʦʛʦ ʦʪʚʝʪʘ ʟʘʜʘʯʠ, ʘ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ, ʤʦʜʝʣʠ ʘʣʛʦʨʠʪʤʘ 

ʨʝʰʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʇʨʠʯʝʤ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʪʦ ʝʩʪʴ ʙʳʪʴ 

çʞʠʟʥʝʥʥʳʤʠè! ʇʦʵʪʦʤʫ, ʥʘʧʨʠʤʝʨ, ʚ [2] ʫʜʝʣʝʥʦ ʦʛʨʦʤʥʦʝ ʚʥʠʤʘʥʠʝ ʟʘʜʘʯʘʤ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ, ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʤʝʪʦʜʫ ʧʦʜʦʙʠʷ, ʟʘʜʘʯʝ 

ʉʪʝʬʘʥʘ ʦ ʬʘʟʦʚʦʤ ʧʝʨʝʭʦʜʝ, ʟʘʜʘʯʘʤ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʟʘʜʘʯʝ ʦ ʪʝʯʝʥʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, 

ʵʧʠʜʝʤʠʯʝʩʢʠʤ ʚʦʣʥʘʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʜʠʥʘʤʠʢʫ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʩʠʩʪʝʤ, ʥʝʣʠʥʝʡʥʫʶ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʛʦʨʝʥʠʝ, ʘ ʪʘʢʞʝ ʘʥʦʤʘʣʴʥʦʡ ʜʠʬʬʫʟʠʠ [3-6]. 

ʎʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʋʯʠʪʳʚʘʷ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʨʘʩʩʤʦʪʨʝʥʥʫʶ ʨʘʥʥʝʝ ( ʩʤ [1] ʠ ʮʠʪʠʨʫʝʤʫʶ ʪʘʤ ʣʠʪʝʨʘʪʫʨʫ), ʘʚʪʦʨʳ 

ʚ [2] ʚʟʷʣʠ ʟʘ ʦʩʥʦʚʫ ʧʦʜʭʦʜ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ 
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ʷʚʣʝʥʠʷ ʥʦʩʠʪ ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʠ ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ ʚʳʜʝʣʷʶʪʩʷ ʵʪʘʧʳ: ʥʘ ʦʩʥʦʚʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ ʟʘʜʘʯʘ; ʚʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ 

ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ - ʧʦʩʪʘʥʦʚʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʪ.ʝ. ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ; ʧʨʦʚʝʨʢʘ ʪʝʦʨʝʤ ʠ ʫʪʚʝʨʞʜʝʥʠʡ ʜʣʷ ʘʜʝʢʚʘʪʥʦʩʪʠ 

ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʝ; ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʢʦʨʨʝʢʪʠʨʦʚʢʘ; 

ʜʘʣʝʝ ʮʠʢʣʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʘʣʛʦʨʠʪʤʘ ʯʠʩʣʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ, ʘ 

ʠʤʝʥʥʦ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʷ; ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʪʚʝʪʘ; ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʝʰʝʥʠʷ.  

ʊʘʢ ʥʘʧʨʠʤʝʨ, ʚ ʦʜʥʦʡ ʠʟ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʘʥʦʤʘʣʴʥʦʡ ʜʠʬʬʫʟʠʠè ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʤʝʥʠʪʴ ʦʜʥʫ ʠʟ 

ʘʧʧʨʦʢʩʠʤʘʮʠʡ ʜʨʦʙʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ [3], [5-7]: ɻʨʶʥʚʘʣʴʜʘïʃʝʪʥʠʢʦʚʘ,  ɻʝʨʘʩʠʤʦʚʘ ï 

ʂʘʧʫʪʦ ʠʣʠ ὒ ï ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʠ, ʧʦʰʘʛʦʚʦ ʩʣʝʜʫʷ,  ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʧʦʨʷʜʢʫ [2] ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʧʦ ʨʝʰʝʥʠʶ ʥʘʯʘʣʴʥʦ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʩ ʫʨʘʚʥʝʥʠʝʤ ʩʫʧʝʨ / 

ʩʫʙʜʠʬʬʫʟʠʠ [8-11], ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʠ ʘʣʛʦʨʠʪʤ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ ʠ, ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ 

ʪʘʙʣʠʮʘʤ ʠʣʠ ʛʨʘʬʠʢʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ. ʀ ʚʘʞʥʳʡ ʰʪʨʠʭ-ʵʪʦ 

ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʘ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʠ ʦʪʚʝʪʦʚ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

ɺʳʚʦʜ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʤʳ ʜʦʙʠʣʠʩʴ ʩʣʝʜʫʶʱʠʭ ʮʝʣʝʡ:  

1. ʠʩʧʦʣʴʟʫʷ ʜʦʩʪʫʧʥʳʝ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʳ, ʛʜʝ ʩʦʟʜʘʥʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʝ), ʩʪʫʜʝʥʪ ʟʥʘʢʦʤʠʪʩʷ ʩ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ;  

2. ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩʪʫʜʝʥʪ ʨʘʩʰʠʨʷʝʪ ʠ ʫʛʣʫʙʣʷʝʪ ʟʥʘʥʠʷ ʥʝ 

ʪʦʣʴʢʦ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʥʦ ʠ ʧʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʫʙʝʞʜʘʝʪʩʷ ʚ 

ʠʭ ʥʘʜʦʙʥʦʩʪʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʦʢʨʫʞʘʶʱʝʛʦ 

ʤʠʨʘ;  

3. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʡ ʫʯʝʙʥʦïʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʠ ʩʦʟʜʘʶʪʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ʅɽʂʆʊʆʈʓɽ ʄɽʊʆɼʀʏɽʉʂʀɽ ɺʆʇʈʆʉʓ ʇʈʆɺɽɼɽʅʀʗ ʈɸɿʃʀʏʅʓʍ 

ɺʀɼʆɺ ʇʈɸʂʊʀʂʀ ʇʆ ɸʃɻʆʈʀʊʄʀɿɸʎʀʀ ʀ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʖ 

ɸʣʝʥʩʢʠʡ ʅ. ɸ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ  

ɺ 2023 / 2024 ʫʯʝʙʥʦʤ ʛʦʜʫ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ 

ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʢʫʨʩʘʭ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ɹɻʋ. ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʧʨʘʢʪʠʢʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʄʘʪʝʤʘʪʠʢʘ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʫʢʠè ʥʘ ʧʝʨʚʦʤ 

ʢʫʨʩʝ ʚ ʩʚʷʟʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʩʦʭʨʘʥʠʚ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ 

ʠ ʣʝʢʮʠʠ ʚ ʪʦʤ ʞʝ ʦʙʲʝʤʝ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʝʪʦʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè, ʧʦ ʥʦʚʦʤʫ 

ʫʯʝʙʥʦʤʫ ʧʣʘʥʫ ʜʦʙʘʚʠʣʠ ʜʠʩʮʠʧʣʠʥʫ çʇʨʘʢʪʠʢʫʤ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶè, 

ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʠʜʘʤ ʦʙʫʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʳ ʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʙʲʸʤʦʤ 2 ʯʘʩʘ ʚ ʥʝʜʝʣʶ, ʜʣʷ ʢʦʪʦʨʦʡ ʣʝʢʮʠʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ. ɺʦ-ʚʪʦʨʳʭ, ʫʯʝʙʥʘʷ 

(ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ) ʧʨʘʢʪʠʢʘ ʦʙʲʝʤʦʤ 72 ʯʘʩʘ, ʢʦʪʦʨʘʷ ʜʦʣʛʠʝ ʛʦʜʳ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ 

ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʪʝʯʝʥʠʠ ʧʝʨʚʳʭ ʜʚʫʭ ʩʝʤʝʩʪʨʦʚ ʧʦ 2 ʯʘʩʘ ʚ 

ʥʝʜʝʣʶ, ʩ ʧʨʦʰʣʦʛʦ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʣʝ ʣʝʪʥʝʡ ʩʝʩʩʠʠ ʜʚʝ ʥʝʜʝʣʠ ʧʦ 6 ʯʘʩʦʚ 

ʝʞʝʜʥʝʚʥʦ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦ ʩʦʛʣʘʩʦʚʘʪʴ ʵʪʠ ʪʨʠ ʚʠʜʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʯʪʦʙʳ ʥʝ ʧʦʚʪʦʨʷʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ 

(ʧʦʜʛʨʫʧʧʝ) ʠʭ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

ɺʩʝ ʟʘʜʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʙʦʣʴʰʠʭ ʢʣʘʩʩʘ: 

çʟʘʜʘʯʠ-ʧʨʦʛʨʘʤʤʳè ʠ ʫʧʨʘʞʥʝʥʠʷ [1]. ɺ ʧʝʨʚʦʤ ʠʟ ʥʠʭ ʥʘʜʦ ʩʦʩʪʘʚʠʪʴ ʘʣʛʦʨʠʪʤ ʠ 

ʧʨʦʛʨʘʤʤʫ ʥʘ ʚʳʙʨʘʥʥʦʤ ʷʟʳʢʝ, ʦʪʣʘʜʠʪʴ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʝʸ. ʕʪʦʪ ʢʣʘʩʩ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʚʘʞʥʳʤ, ʠ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʯʘʰʝ ʧʨʘʢʪʠʢʦʚʘʪʴ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʦʜʥʦʡ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʪʝʤ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʜʘʥʠʡ.  

 ɺ ʫʧʨʘʞʥʝʥʠʷʭ ʪʨʝʙʫʝʪʩʷ ʟʘʧʠʩʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʵʣʝʤʝʥʪʘ ʷʟʳʢʘ 

(ʚʳʨʘʞʝʥʠʝ, ʦʧʝʨʘʪʦʨ, ʟʘʛʦʣʦʚʦʢ ʠʣʠ ʚʳʟʦʚ ʬʫʥʢʮʠʠ) ʠʣʠ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʠ (ʠʣʠ) 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ.  ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʦʛʨʘʤʤʳ (ʠʣʠ ʝʸ ʯʘʩʪʠ) ʥʘʜʦ ʦʪʚʝʪʠʪʴ ʥʘ ʨʷʜ 

ʚʦʧʨʦʩʦʚ, ʥʘʧʨʠʤʝʨ, ʝʩʪʴ ʣʠ ʦʰʠʙʢʠ ʚ ʥʘʧʠʩʘʥʥʦʤ ʢʦʜʝ, ʦʙʲʷʩʥʠʪʴ ʠʭ, ʚʩʝʛʜʘ ʣʠ ʦʰʠʙʢʠ 

ʙʫʜʫʪ ʧʨʦʷʚʣʷʪʴʩʷ, ʢʘʢ ʧʦʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪ ʢʘʢʦʝ-ʥʠʙʫʜʴ ʠʟʤʝʥʝʥʠʝ, ʘ ʝʩʣʠ ʦʰʠʙʦʢ 

ʥʝʪ, ʯʪʦ ʧʦʣʫʯʠʤ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʜʘ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʩʣʦʞʥʳʭ ʪʝʤ 

ʥʝʣʴʟʷ ʠʛʥʦʨʠʨʦʚʘʪʴ ʪʘʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ, 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʦʣʴ ʠ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳ ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʪʩʪʘʶʱʠʤʠ ʩʪʫʜʝʥʪʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʵʪʘʧʦʚ ʦʙʫʯʝʥʠʷ ʠ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʫʤʝʥʠʷ ʩʦʩʪʘʚʣʷʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʛʦʪʦʚʳʭ ʧʨʦʛʨʘʤʤ, ʫʤʝʥʠʝ ʠʭ çʯʠʪʘʪʴè. ʇʦʵʪʦʤʫ 
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ʧʦʣʝʟʥʦ ʚʳʧʦʣʥʷʪʴ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ, ʜʣʷ ʢʦʪʦʨʦʡ 

ʟʘʧʠʩʘʥʘ ʧʨʦʛʨʘʤʤʘ ʠʣʠ ʝʸ ʯʘʩʪʴ. ɺ ʩʣʫʯʘʝ ʟʘʪʨʫʜʥʝʥʠʷ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʥʠʪʴ 

ʝʸ ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʪʝʩʪʦʚ, ʠʣʠ ʩʦʩʪʘʚʠʪʴ ʙʣʦʢ-ʩʭʝʤʫ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʪʘʢʞʝ ʥʘ ʪʘʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʠʣʠ 

ʝʸ ʯʘʩʪʴ, ʵʣʝʤʝʥʪ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚʳʙʨʘʪʴ ʥʘʠʣʫʯʰʠʡ ʠʟ ʧʨʘʚʠʣʴʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʠʣʠ ʟʘʧʠʩʘʪʴ, ʝʩʣʠ ʤʦʞʥʦ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ.  

ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʫʧʨʘʞʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʪʝʩʪʳ, ʢʦʪʦʨʳʝ ʧʦʣʝʟʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʟʥʘʥʠʡ, ʥʦ ʠ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʫʨʩʘ Moodle ʧʦ ʚʩʝʤ 

ʪʝʤʘʤ ʜʠʩʮʠʧʣʠʥʳ çʄʝʪʦʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè ʢʨʦʤʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ [2] ʧʦʜʛʦʪʦʚʣʝʥʳ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʠ ʪʝʩʪʳ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʨʝʤʷ ʣʶʙʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠʣʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ. 

ɼʣʷ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʘʚʘʪʴ ʟʘʜʘʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʢʦʥʪʨʦʣʝ ʠ 

ʦʮʝʥʢʝ ʟʥʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʦ ʪʝʤʝ çʄʘʪʨʠʮʳè ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʮʝʥʢʦʡ ʰʝʩʪʴ ʙʘʣʣʦʚ ð ʚʦ ʚʩʝʡ ʮʝʣʦʯʠʩʣʝʥʥʦʡ 

ʤʘʪʨʠʮʝ ʥʘʡʪʠ ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʩ ʢʘʢʠʤ-ʥʠʙʫʜʴ ʧʨʦʩʪʳʤ ʫʩʣʦʚʠʝʤ (ʥʘʧʨʠʤʝʨ, ʢʨʘʪʥʳʭ 

ʟʘʜʘʥʥʦʤʫ ʯʠʩʣʫ); ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ (ʥʘ ʚʦʩʝʤʴ ʙʘʣʣʦʚ) ð ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ ʥʘʡʪʠ 

ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʩ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʫʩʣʦʚʠʝʤ, ʥʘʧʨʠʤʝʨ, ʧʨʦʩʪʳʭ; ʪʨʝʪʠʡ ʫʨʦʚʝʥʴ 

(ʜʝʩʷʪʴ ʙʘʣʣʦʚ) ð ʦʙʦʡʪʠ ʢʚʘʜʨʘʪʥʫʶ ʤʘʪʨʠʮʫ ʧʦ ʩʧʠʨʘʣʠ, ʪʦ ʝʩʪʴ ʚʳʚʝʩʪʠ ʝʸ ʚ ʪʘʢʦʤ 

ʧʦʨʷʜʢʝ. ʅʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʤʦʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʜʚʘ ʧʦʜʫʨʦʚʥʷ. ʅʘʧʨʠʤʝʨ, ʚ ʪʝʤʝ 

çʉʪʨʦʢʠè ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʫʩʣʦʚʠʝ ʟʘʜʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʠʤ: ʚ ʩʪʨʦʢʝ ʥʘʡʪʠ 

ʦʜʠʥ ʣʶʙʦʡ ʩʠʤʚʦʣ [ʚʩʝ ʩʠʤʚʦʣʳ], ʢʦʪʦʨʳʡ ʧʦʚʪʦʨʷʝʪʩʷ [ʢʦʪʦʨʳʝ ʧʦʚʪʦʨʷʶʪʩʷ] ʯʘʱʝ 

ʜʨʫʛʠʭ.  

ʏʪʦʙʳ ʥʝ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʩ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʥʘ ʜʨʫʛʦʡ, ʧʦʯʪʠ ʧʦ ʢʘʞʜʦʡ 

ʪʝʤʝ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʘʜʘʥʠʷʤ.  ʅʘʧʨʠʤʝʨ, ʧʦ ʪʝʤʝ çʄʘʪʨʠʮʳè 

ʚʦ ʚʪʦʨʦʤ ʩʝʤʝʩʪʨʝ ʤʦʞʥʦ ʧʦʪʨʝʙʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ. 

1) ʄʘʪʨʠʮʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʠʥʘʤʠʯʝʩʢʦʡ. 

2) ʉʦʩʪʘʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ: ʜʣʷ ʚʚʦʜʘ, ʚʳʚʦʜʘ ʤʘʪʨʠʮʳ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʘʨʠʘʥʪʘ ʠ ʫʨʦʚʥʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ ʜʣʷ ʝʸ 

ʦʙʨʘʙʦʪʢʠ. ɽʩʣʠ ʤʦʞʥʦ, ʩʦʩʪʘʚʠʪʴ ʬʫʥʢʮʠʶ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʜʥʦʤʝʨʥʳʤ ʤʘʩʩʠʚʦʤ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʜʣʷ ʤʘʪʨʠʮʳ. ɺ main ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʙʲʷʚʣʝʥʠʷ, ʚʳʟʦʚ 

ʬʫʥʢʮʠʡ ʠ ʤʠʥʠʤʫʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʪʦʨʦʚ. 

3) ʊʘʤ, ʛʜʝ ʵʪʦ ʤʦʞʥʦ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʢʘʟʘʪʝʣʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʮʠʢʣʦʚ. 

4) ʇʝʨʝʩʪʘʥʦʚʢʠ ʩʪʨʦʢ ʤʘʪʨʠʮʳ, ʝʩʣʠ ʵʪʦ ʥʘʜʦ ʧʦ ʫʩʣʦʚʠʶ, ʚʳʧʦʣʥʷʪʴ ʩ ʧʦʤʦʱʴʶ 

ʫʢʘʟʘʪʝʣʝʡ. 

5) ʄʘʪʨʠʮʫ ʚʚʦʜʠʪʴ ʩ ʵʢʨʘʥʘ, ʠʩʧʦʣʴʟʫʷ ʫʧʨʘʚʣʝʥʠʝ ʢʫʨʩʦʨʦʤ. 

6) ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʚʠʜʝ, ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ 

(ʥʘʧʨʠʤʝʨ, ʢʘʞʜʦʝ ʧʨʦʩʪʦʝ ʠʣʠ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ, ʠʣʠ ʩʪʨʦʢʫ (ʩʪʦʣʙʝʮ) ʩ ʢʘʢʠʤ-ʥʠʙʫʜʴ 

ʫʩʣʦʚʠʝʤ ʚʳʚʝʩʪʠ ʜʨʫʛʠʤ ʮʚʝʪʦʤ), ʘ ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʧʘʨʘʤʝʪʨʳ ʚʳʚʝʩʪʠ 

ʩʧʨʘʚʘ ʦʪ ʤʘʪʨʠʮʳ.  

ɺ ʜʦʢʣʘʜʝ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʫʯʠʪʳʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʠʣʠ ʥʝʚʳʧʦʣʥʝʥʠʝ ʪʘʢʦʛʦ ʨʦʜʘ 

ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʦʮʝʥʢʝ ʟʘʜʘʥʠʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʮʝʥʢʘ ʟʘʚʠʩʠʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʣʛʦʨʠʪʤʘ ʠ ʧʨʦʛʨʘʤʤʳ, ʢʘʯʝʩʪʚʘ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ 

ʠʣʠ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ ʚʦ ʚʨʝʤʷ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ, ʟʘʯʝʪʘ ʠʣʠ 

ʵʢʟʘʤʝʥʘ. ɺ Moodle ʟʘ ʵʪʠʤ ʣʝʛʢʦ ʧʨʦʩʣʝʜʠʪʴ. ʉ ʫʯʝʪʦʤ ʚʩʝʛʦ ʵʪʦʛʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʟʘʜʘʥʠʷ ʧʦ ʥʝʢʦʪʦʨʳʤ ʪʝʤʘʤ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʠ ʧʦ 20-ʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. 

ʇʨʠ ʚʳʙʦʨʝ ʟʘʜʘʥʠʡ ʧʦ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʜʣʷ ʣʶʙʦʛʦ ʠʟ ʪʨʝʭ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʥʘʯʘʣʝ ʪʝʟʠʩʦʚ ʚʠʜʦʚ ʧʨʘʢʪʠʢ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʦ ʚʨʝʤʷ 
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ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʠʟʫʯʠʪʴ ʧʨʘʚʠʣʘ ʢʦʥʢʨʝʪʥʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʙʫʯʠʪʴ ʰʢʦʣʴʥʠʢʘ ʟʘʧʠʩʳʚʘʪʴ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤ. ɼʣʷ ʵʪʦʛʦ 

ʝʩʪʴ ʀʥʪʝʨʥʝʪ, ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʚ Elib ʠ ʵʣʝʢʪʨʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚ Moodle. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʠ ʵʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʟʘʜʘʥʠʷ ʜʦʣʞʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ, ʣʦʛʠʯʝʩʢʦʛʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ, ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʛʦ ʩʪʠʣʝʡ 

ʤʳʰʣʝʥʠʷ, ʧʦʤʦʯʴ ʦʚʣʘʜʝʪʴ ʤʝʪʦʜʘʤʠ ʠ ʧʨʠʝʤʘʤʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. C 

ʧʦʤʦʱʴʶ ʟʘʜʘʯ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʦʩʚʦʠʪʴ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʘʣʛʦʨʠʪʤʦʚ (ʚʝʪʚʣʝʥʠʷ, ʮʠʢʣʳ ʩ 

ʠʟʚʝʩʪʥʳʤ ʠ ʥʝʠʟʚʝʩʪʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʚʪʦʨʝʥʠʡ, ʚʣʦʞʝʥʥʳʝ ʮʠʢʣʳ, ʠʪʝʨʘʮʠʦʥʥʳʝ ʠ 

ʨʝʢʫʨʩʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ), ʥʘʫʯʠʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʠ ʩʪʨʫʢʪʫʨ (ʮʝʣʳʝ, ʚʝʱʝʩʪʚʝʥʥʳʝ, ʣʦʛʠʯʝʩʢʠʝ, ʩʠʤʚʦʣʴʥʳʝ, ʩʪʨʦʢʠ, ʤʘʩʩʠʚʳ, 

ʩʪʨʫʢʪʫʨʳ, ʩʧʠʩʢʠ, ʢʣʘʩʩʳ, ʬʘʡʣʳ). ʉʢʘʟʘʥʥʦʝ ʚʳʰʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʣʶʙʳʭ ʠʟ ʪʨʸʭ ʚʠʜʦʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʥʘʯʘʣʝ ʧʨʘʢʪʠʢ. ʈʘʩʩʤʦʪʨʠʤ ʢʨʘʪʢʦ 

ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʠ ʧʨʦʚʦʜʷʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʣʝʢʮʠʷʤʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çʄʝʪʦʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè ʠ ʜʦʣʞʥʳ ʥʘ ʧʨʘʢʪʠʢʝ ʟʘʢʨʝʧʠʪʴ ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ. 

ʆʧʳʪ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʪʝʤ, ʥʝ ʩʣʦʞʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠ, 

ʤʦʞʥʦ ʥʘʨʫʰʠʪʴ ʢʣʘʩʩʠʯʝʩʢʫʶ ʩʭʝʤʫ çʃʝʢʮʠʷ, ʘ ʟʘʪʝʤ ʧʨʘʢʪʠʢʘè. ʉʥʘʯʘʣʘ ʚʦ ʚʨʝʤʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘʥʷʪʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʦʙʱʝʝ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ, 

ʚʦʟʤʦʞʥʦ, ʩ ʧʦʤʦʱʴʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʘ ʧʦʟʞʝ ʧʦʩʣʫʰʘʪʴ ʣʝʢʮʠʶ ʠʣʠ, ʪʘʢ ʢʘʢ ʠʭ 

ʥʝʤʥʦʛʦ, ʦʛʨʘʥʠʯʠʪʴʩʷ ʪʦʣʴʢʦ ʧʨʘʢʪʠʢʦʡ, ʘ ʩ ʪʝʦʨʠʝʡ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, 

ʠʩʧʦʣʴʟʫʷ ʵʣʝʢʪʨʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ çʇʨʘʢʪʠʢʫʤ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶè ʧʦ ʫʯʝʙʥʦʤʫ 

ʧʣʘʥʫ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʣʝʢʮʠʠ. ʇʦʵʪʦʤʫ ʦʥʘ ʤʘʣʦ ʯʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʟʘʥʷʪʠʡ. ɽʩʣʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʟʘʢʨʝʧʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

(ʦʧʝʨʘʮʠʠ, ʦʧʝʨʘʪʦʨʳ, ʬʫʥʢʮʠʠ, ʤʘʩʩʠʚʳ, ʩʪʨʦʢʠ, ʩʪʨʫʢʪʫʨʳ, ʢʣʘʩʩʳ, ʩʧʠʩʢʠ, ʬʘʡʣʳ), 

ʪʦ ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʴʰʝ ʨʝʰʘʪʴ 

ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʠʟʫʯʘʝʤʳʭ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʜʠʩʮʠʧʣʠʥ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʭ ʪʠʧʳ: ʨʘʙʦʪʘ ʩ ʤʘʩʩʠʚʦʤ ʪʦʯʝʢ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʬʠʛʫʨʘʤʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; ʟʘʜʘʯʠ ʮʝʣʦʯʠʩʣʝʥʥʦʡ ʘʨʠʬʤʝʪʠʢʠ, ʨʘʙʦʪʘ 

ʩ ʚʝʢʪʦʨʘʤʠ, ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʠ ʜʨʫʛʠʝ ʤʘʪʨʠʯʥʳʝ ʟʘʜʘʯʠ ʠʟ ʘʣʛʝʙʨʳ; ʚʳʯʠʩʣʝʥʠʝ ʨʷʜʦʚ ʊʝʡʣʦʨʘ ʠʟ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ; ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ, ʚʳʯʠʩʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʥʪʝʛʨʘʣʦʚ ʠʟ 

ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʜʨʫʛʠʝ.  

ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʢʫʨʠʨʫʝʪ ʢʘʬʝʜʨʘ ʚʝʙ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʫʯʝʙʥʘʷ (ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ) ʧʨʘʢʪʠʢʘ ʧʦʣʚʝʢʘ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʂ ʝʸ ʥʘʯʘʣʫ ʚ ʢʦʥʮʝ ʠʶʥʷ 

ʩʪʫʜʝʥʪʳ ʥʝ ʪʦʣʴʢʦ ʠʟʫʯʠʣʠ ʜʠʩʮʠʧʣʠʥʳ çʄʝʪʦʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè ʠ çʇʨʘʢʪʠʢʫʤ 

ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶè, ʚʳʧʦʣʥʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʩʜʘʣʠ ʟʘʯʝʪ ʠ 

(ʠʣʠ) ʵʢʟʘʤʝʥ. ʇʦʵʪʦʤʫ ʜʣʷ ʣʫʯʰʝʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʤʝʝʪ ʩʤʳʩʣ 

ʜʘʚʘʪʴ ʟʘʜʘʥʠʷ ʥʝ ʩʪʦʣʴʢʦ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʪʝʤʘʤ, ʘ ʧʨʝʜʣʘʛʘʪʴ ʚ ʢʘʞʜʦʤ ʧʨʦʝʢʪʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʟʘʜʘʯʠ, ʘ ʚ ʦʪʯʝʪʝ ʧʨʦʚʝʩʪʠ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ.  

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʨʝʰʝʥʠʷ ʤʘʪʨʠʯʥʳʭ ʟʘʜʘʯ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʪʠʯʝʩʢʠʝ (ʦʙʝ 

ʨʘʟʤʝʨʥʦʩʪʠ ð ʢʦʥʩʪʘʥʪʳ), ʯʘʩʪʠʯʥʦ ʜʠʥʘʤʠʯʝʩʢʠʝ, ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʜʚʫʤʝʨʥʳʝ 

ʤʘʩʩʠʚʳ; ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʩʢʠ, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʯʘʩʪʠ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ 

ʢʦʪʦʨʳʭ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ; ʪʝʢʩʪʦʚʳʝ ʠʣʠ ʙʠʥʘʨʥʳʝ ʬʘʡʣʳ. ʇʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ 

ʫʯʝʙʥʳʭ ʟʘʜʘʯ ʮʝʣʦʯʠʩʣʝʥʥʦʡ ʜʚʦʠʯʥʦʡ ʠʣʠ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʘʨʠʬʤʝʪʠʢʠ 

ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʜʝʣʝʥʠʷ, 

ʙʠʪʦʚʳʝ ʦʧʝʨʘʮʠʠ, ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʧʦʣʷ ʙʠʪʦʚ. ɺ ʜʦʢʣʘʜʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʵʪʠ ʠ ʜʨʫʛʠʝ ʧʨʠʤʝʨʳ ʟʘʜʘʥʠʡ. 
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ʀʅɾɽʅɽʈʅʓʍ ʉʇɽʎʀɸʃʔʅʆʉʊɽʁ 
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ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʄʠʥʩʢ  

Live as if  you were to die tomorrow. 

Learn as if you were to live forever              

Gandhi 

ʇʝʨʝʭʦʜ ʥʘ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʚʦ ʚʩʸʤ ʤʠʨʝ ʪʨʝʙʫʝʪ 

ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʨʦʚʥʶ ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʨʫʢʦʚʦʜʷʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. ʗʩʥʦ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʚ ʵʪʦʤ ʧʦʜʭʦʜʝ ʜʦʣʞʥʘ 

ʙʳʪʴ ʥʝ ʥʘ ʧʦʩʣʝʜʥʠʭ ʨʦʣʷʭ.  ɺʨʝʤʝʥʘ, ʢʦʛʜʘ ʤʘʪʝʤʘʪʠʢʫ ʧʨʝʜʩʪʘʚʣʷʣʠ ʪʦʣʴʢʦ ʚ ʯʠʩʪʦ 

ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʚ ʚʠʜʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʦʙʱʝʩʪʚʦʤ ʠʥʩʪʨʫʤʝʥʪʘ ʝʛʦ 

ʧʨʘʢʪʠʯʝʩʢʠ-ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʰʣʠ ʚ ʧʨʦʰʣʦʝ [2,3].     ɺ ʩʦʚʨʝʤʝʥʥʫʶ 

ʵʧʦʭʫ ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʨʝʘʪʠʚʥʦʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʨʘʟʚʠʪʦʡ ʣʠʯʥʦʩʪʠ. 

ʈʘʟʫʤʝʝʪʩʷ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʦʥʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʠ ʦʪʚʝʯʘʶʱʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʰʝʡ ʵʧʦʭʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ: ʜʘʞʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʩʪʠ 

ʩʝʛʦʜʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʪʨʫʜʥʦ ʙʝʟ ʥʠʭ ʦʙʦʡʪʠʩʴ, ʭʦʪʷ ʚ ʨʝʘʣʴʥʦʩʪʠ ʯʘʩʪʦ ʦʙʭʦʜʷʪʩʷ ʠ 

ʧʨʠʭʦʜʷʪ ʢ ʜʦʚʦʣʴʥʦ ʧʝʯʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʄʘʪʝʤʘʪʠʢʘ ʩʪʘʚʠʪ ʧʨʦʙʣʝʤʳ, ʨʝʰʝʥʠʝ 

ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʫʩʠʣʠʡ ʤʳʩʣʠ, ʫʧʦʨʩʪʚʘ, ʚʦʣʠ ʠ ʜʨʫʛʠʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ. 

ʂ ʩʦʞʘʣʝʥʠʶ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʠʧʦʚʳʭ ʠ ʫʯʝʙʥʳʭ 

ʧʨʦʛʨʘʤʤ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʩʦʚʩʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʚʳʩʢʘʟʘʥʥʳʤ ʠʜʝʷʤ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [3].  ʇʦ ʚʩʝʤ 

ʠʥʞʝʥʝʨʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʶʪ ʦʙʲʸʤʳ ʫʯʝʙʥʳʭ ʯʘʩʦʚ ʧʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ. ʀ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʦʚ ʥʝ ʟʥʘʝʪ ʪʫ 

ʤʘʪʝʤʘʪʠʢʫ, ʢʦʪʦʨʘʷ ʠʤ ʥʫʞʥʘ. ʀʭ ʫʯʘʪ ʧʦ ʫʯʝʙʥʠʢʘʤ ʥʝʧʨʝʨʳʚʥʦʡ ʤʘʪʝʤʘʪʠʢʝ, ʯʪʦ 

ʙʳʣʦ ʥʫʞʥʦ ʠʥʞʝʥʝʨʫ 60-40 ʣʝʪ ʥʘʟʘʜ, ʥʦ ʩ ʪʝʭ ʧʦʨ ʚʩʸ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʦʩʴ: ʜʨʫʛʠʝ 

ʦʙʣʘʩʪʠ, ʜʨʫʛʦʝ ʧʨʠʤʝʥʝʥʠʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʮʝʣʳʡ ʨʷʜ, ʚʝʩʴʤʘ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠʥʞʝʥʝʨʦʚ, ʨʘʟʜʝʣʦʚ ʤʘʪʝʤʘʪʠʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʙʥʳʭ 

ʧʣʘʥʘʭ [4]. ʈʘʥʝʝ, ʜʣʷ ʨʷʜʘ ʠʥʞʝʥʝʨʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʙʳʣ ʦʪʜʝʣʴʥʳʡ ʢʫʨʩ çʄʝʪʦʜʳ 

ʦʧʪʠʤʠʟʘʮʠʠè ʠʣʠ çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè.  ʃ. ʕʡʣʝʨ, ʚʝʣʠʢʠʡ ʤʘʪʝʤʘʪʠʢ,  

ʧʠʩʘʣ: çʊʘʢ ʢʘʢ ʟʜʘʥʠʝ ʚʩʝʛʦ ʤʠʨʘ ʩʦʚʝʨʰʝʥʥʦ ʠ ʚʦʟʚʝʜʝʥʦ ʧʨʝʤʫʜʨʳʤ ʊʚʦʨʮʦʤ, ʪʦ ʚ 

ʤʠʨʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʠʯʝʛʦ, ʚ ʯʝʤ ʥʝ ʙʳʣ ʙʳ ʚʠʜʝʥ ʩʤʳʩʣ ʢʘʢʦʛʦ-ʥʠʙʫʜʴ ʤʘʢʩʠʤʫʤʘ ʠʣʠ 

ʤʠʥʠʤʫʤʘè. ʉʦʩʪʘʚʠʪʝʣʠ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʳʩʰʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʫʙʠʨʘʶʪ ʠʟ ʢʫʨʩʘ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʟʘʜʘʯʠ ʥʘ ʫʩʣʦʚʥʳʡ ʵʢʩʪʨʝʤʫʤ, ʤʝʪʦʜ 

http://elib.bsu.by/handle/123456789/277837


45 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ (ʄʅʂ), ʘ ʦ ʣʠʥʝʡʥʦʤ ʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʜʘʞʝ 

ʥʝ ʫʧʦʤʠʥʘʶʪ. ʍʦʪʷ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʄʅʂ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ 

ʤʥʦʛʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ.  

ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʦʡ ʢʫʨʩ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʩʣʝʜʫʝʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʩ ʫʯʝʪʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʴʥʦʩʪʝʡ ʫʨʦʚʥʷ ʧʦʥʠʤʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ [4] ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʷʜʘ ʧʨʠʝʤʦʚ ʚ ʥʳʥʝʰʥʝʤ ʧʦʣʦʞʝʥʠʠ.  

ʊʘʢ ʧʦ ʪʝʤʝ ʠʥʪʝʛʨʘʣʳ ʚʨʷʜ ʣʠ ʩʣʝʜʫʝʪ ʪʨʝʙʦʚʘʪʴ ʟʥʘʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʬʫʥʢʮʠʡ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʨʦʩʪʦ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʘʡʪʘʭ. ʀʟʫʯʘʷ ʦʙʳʢʥʦʚʝʥʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʥʝ ʦʯʝʥʴ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʚʘʠʚʘʪʴ ʤʝʪʦʜʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʝ ʪʝʦʨʝʤʳ 

ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʠ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʨʝʰʝʥʠʷ.  ʅʘ ʧʨʘʢʪʠʢʝ ʪʘʢʠʝ ʫʨʘʚʥʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ 

ʦʯʝʥʴ ʨʝʜʢʦ, ʘ ʨʝʘʣʴʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʨʝʰʘʶʪʩʷ ʣʠʙʦ ʧʨʠʙʣʠʞʝʥʥʳʤʠ, 

ʣʠʙʦ ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ɸ ʚʦʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʥʷʪʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʝʰʝʥʠʷ ʠ ʢʨʠʪʝʨʠʠ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʦʚʘʣʦ.  ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʛʜʝ ʦʩʥʦʚʥʦʝ ʧʦʩʪʘʥʦʚʢʘ ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ 

ʟʘʜʘʯ ʠ ʩʝʪʦʯʥʳʝ ʤʝʪʦʜʳ ʠʭ ʨʝʰʝʥʠʷ. 

ʉʪʘʨʘʷʩʴ ʦʙʣʝʛʯʠʪʴ ʞʠʟʥʴ ʩʪʫʜʝʥʪʫ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʢʘʬʝʜʨʳ 

ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ɹɻʊʋ ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʦ ʚʩʝʤ ʨʘʟʜʝʣʘʤ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳè (ʕʋʄʂ) ʚ ʉɼʆ. ʆʥʠ 

ʩʦʜʝʨʞʘʪ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʥʘʙʦʨʳ ʟʘʜʘʯ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʩ ʦʙʨʘʟʮʘʤʠ ʨʝʰʝʥʠʡ, ʧʨʦʚʝʨʦʯʥʳʝ ʪʝʩʪʳ ʠ ʚʦʧʨʦʩʳ ʜʣʷ ʟʘʯʝʪʦʚ 

ʠ ʵʢʟʘʤʝʥʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʨʘʟʚʠʚʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

ʆʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʣʠʩʴ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʪʝʩʪʳ ʠ ʜʨ.  ɺʦ ʚʨʝʤʷ ʯʪʝʥʠʷ ʣʝʢʮʠʡ, ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʶʪʩʷ ʟʘʜʘʥʠʷ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʈʝʰʸʥʥʳʝ ʟʘʜʘʥʠʷ ʩʪʫʜʝʥʪʳ ʚʳʩʳʣʘʶʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ 

ʧʦʯʪʫ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠ ʢʦʤʤʝʥʪʘʨʠʷ. ʆʙʤʝʥ ʚʦʧʨʦʩʘʤʠ ʠ ʦʪʚʝʪʘʤʠ, ʦʙʩʫʞʜʝʥʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʬʦʥʦʚ, ʠʣʠ ʯʝʨʝʟ ʯʘʪ. ʊʘʢʦʝ ʦʙʱʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʨʦʚʝʜʝʥʠʶ ʟʘʥʷʪʠʡ.  

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ ʦʪʣʠʯʘʝʪʩʷ,  ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʦʩʦʙʳʤʠ, ʜʦʩʪʘʪʦʯʥʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʝʘʣʠʟʘʮʠʠ: ʨʘʟʜʝʣʝʥʠʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʦʚ ʨʘʩʩʪʦʷʥʠʝʤ, ʧʦʩʪʦʷʥʥʳʡ ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ ʚ ʯʘʪʘʭ ʠ 

ʤʝʩʩʝʥʜʞʝʨʘʭ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʘʤʦʢʦʥʪʨʦʣʷ ʥʘʜ ʢʦʥʪʨʦʣʝʤ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ 

ʜʨ..  

ʈʝʜʴʷʨʜ ʂʠʧʣʠʥʛ ʧʠʩʘʣ, ʯʪʦ çʆʙʨʘʟʦʚʘʥʠʝ ï ʚʘʞʥʝʡʰʝʝ ʠʟ ʟʝʤʥʳʭ ʙʣʘʛ, ʝʩʣʠ ʦʥʦ 

ʥʘʠʚʳʩʰʝʛʦ ʢʘʯʝʩʪʚʘ; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʦ ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʧʦʣʝʟʥʦè. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʇʈɽʇʆɼɸɺɸʅʀʗ ɼʀʉʎʀʇʃʀʅʓ 

çʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʕʂʆʅʆʄʀʂɸè 

ɸʩʪʨʦʚʩʢʠʡ ɸ.ʀ., ʊʦʢʫʥʦʚʘ ɽ.ɸ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠʢʘ  ʵʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʥʘʫʢʘ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ 

ʧʨʦʮʝʩʩʦʚ. ʆʙʲʝʢʪʦʤ ʝʝ ʠʟʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʢʘ ʢʘʢ ʯʘʩʪʴ ʦʙʰʠʨʥʦʡ ʦʙʣʘʩʪʠ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʧʝʮʠʬʠʢʘ ʜʘʥʥʦʡ ʥʘʫʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʠʟʫʯʘʝʪ 

ʥʝ ʩʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʠ ʷʚʣʝʥʠʷ ʢʘʢ ʪʘʢʦʚʳʝ, ʘ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. 

ʌʦʨʤʘʣʴʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʵʢʦʥʦʤʠʢʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʘʢ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʢ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʫʢʝ. 

ɼʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʵʢʦʥʦʤʠʢʝ ʠ ʫʧʨʘʚʣʝʥʠʶ ʤʘʪʝʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʚ ʙʦʣʴʰʝʡ 

ʤʝʨʝ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʆʚʣʘʜʝʥʠʝ ʦʩʥʦʚʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʧʦʥʷʪʠʷʤʠ ʠ ʤʝʪʦʜʘʤʠ ʧʦʟʚʦʣʠʪ ʙʫʜʫʱʝʤʫ 

ʩʧʝʮʠʘʣʠʩʪʫ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʜʘʞʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʀʤʝʥʥʦ ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʠ 

ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʘʪʝʤʘʪʠʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʵʢʦʥʦʤʠʢʝ. ʕʢʦʥʦʤʠʩʪʳ, ʧʨʠʤʝʥʷʚʰʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʪʤʝʯʘʣʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ. 

ʅʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʚ ʵʢʦʥʦʤʠʢʝ ʧʨʦʚʝʣ ɸ.ɼ. ɹʠʣʠʤʦʚʠʯ ʝʱʝ ʚ 1914 ʛ. ɹʳʣʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ  

ʜʦʩʪʦʠʥʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʵʢʦʥʦʤʠʢʝ: ʷʩʥʘʷ ʠ ʩʪʨʦʛʘʷ 

ʬʦʨʤʫʣʠʨʦʚʢʘ ʠʩʭʦʜʥʳʭ ʧʦʣʦʞʝʥʠʡ;  ʠʟʣʦʞʝʥʠʝ ʩʘʤʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʞʘʪʦ ʠ ʪʦʯʥʦ; ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ ʢʘʢ ʚ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʪʘʢ 

ʠ ʚ ʪʦʤ, ʯʪʦ ʥʝʪ ʣʠʰʥʠʭ ʜʘʥʥʳʭ; ʦʙʣʝʛʯʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʚʟʘʠʤʥʦʡ ʩʚʷʟʠ ʷʚʣʝʥʠʡ; 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʦʧʦʣʥʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ. ʊʘʢʞʝ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʜʦʚʦʜʳ 

ʧʨʦʪʠʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ: ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʪʨʝʙʫʝʪ 

ʩʦʯʝʪʘʥʠʷ ʟʥʘʥʠʷ ʠ ʤʘʪʝʤʘʪʠʢʠ, ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʠ  ʪʘʢʦʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚʝʩʴʤʘ 

ʨʝʜʢʦ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʢ ʥʘʫʢʝ ʦ ʭʦʟʷʡʩʪʚʝ ʧʦʣʫʯʘʝʪʩʷ ʥʝʤʘʣʦ 

ʦʰʠʙʦʢ; ʚʚʝʜʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʠʤʚʦʣʠʢʠ ʜʝʣʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 

ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʠ, ʘ ʧʦʨʦʡ ʠ ʜʣʷ ʩʘʤʠʭ ʵʢʦʥʦʤʠʩʪʦʚ; ʚʩʝ ʪʦ ʮʝʥʥʦʝ, 

ʯʪʦ ʩʦʜʝʨʞʠʪʩʷ ʚ ʪʨʫʜʘʭ ʵʢʦʥʦʤʠʩʪʦʚ-ʤʘʪʝʤʘʪʠʢʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʠ ʠʟʣʦʞʝʥʦ 

ʙʝʟ ʤʘʪʝʤʘʪʠʢʠ; ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʘʫʢʘ ʜʦʣʞʥʘ ʜʦʚʦʣʴʩʪʚʦʚʘʪʴʩʷ ʵʣʝʤʝʥʪʘʨʥʦʡ 

ʤʘʪʝʤʘʪʠʢʦʡ, ʚʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘ ʢ ʥʝʡ ʥʝ ʧʨʠʣʦʞʠʤʘ ʠ ʥʝ ʥʫʞʥʘ; ʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʷʚʣʝʥʠʷ ʥʘʩʪʦʣʴʢʦ ʩʣʦʞʥʳ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʯʪʦ ʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʫʯʝʪʝ ʠʭ ʥʝ ʤʦʞʝʪ 
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ʙʳʪʴ ʠ ʨʝʯʠ; ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʥʝʚʦʟʤʦʞʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʜʝʡʩʪʚʫʶʪ ʥʝʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʧʘʨʘʣʠʟʫʶʱʠʝ ʚʣʠʷʥʠʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʩʯʝʪʘ; ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠʛʨʘʶʪ ʧʩʠʭʠʯʝʩʢʠʝ 

(ʵʤʦʮʠʦʥʘʣʴʥʳʝ) ʧʝʨʝʞʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʠʟʤʝʨʠʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʧʦʜʦʙʥʳʝ ʜʦʚʦʜʳ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʠ ʩʝʛʦʜʥʷ.  

ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʣʦʞʝʥʠʷʭ, ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʯʝʨʪ ʠ ʩʚʦʡʩʪʚ 

ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʷʟʳʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʠʤʚʦʣʦʚ ʠ ʩʦʦʪʥʦʰʝʥʠʡ. ʊʘʢʦʝ ʦʧʠʩʘʥʠʝ 

ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʠ ʦʙʲʝʢʪʳ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳ, ʧʦʵʪʦʤʫ ʜʣʷ ʠʭ ʠʟʫʯʝʥʠʷ ʩʦʟʜʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʤʦʜʝʣʠ  ʢʦʧʠʠ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʲʝʢʪʦʚ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʠ ʤʦʜʝʣʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʯʪʦ ʚʣʝʯʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʧʨʦʱʝʥʠʷ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ. ʅʦ, 

ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʦʪʨʘʞʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʯʝʨʪʳ ʠʟʫʯʘʝʤʦʛʦ ʨʝʘʣʴʥʦʛʦ 

ʦʙʲʝʢʪʘ. ʏʝʤ ʫʜʘʯʥʝʝ ʧʦʜʦʙʨʘʥʘ ʤʦʜʝʣʴ, ʪʝʤ ʣʫʯʰʝ ʦʥʘ ʦʪʨʘʞʘʝʪ ʝʛʦ ʩʫʪʴ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʝʟʥʝʝ ʙʫʜʫʪ ʚʳʚʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʪʦʡ ʤʦʜʝʣʠ. ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʵʢʦʥʦʤʠʢʘ  ʩʘʤʘʷ ʙʣʠʟʢʘʷ ʢ ʤʘʪʝʤʘʪʠʢʝ ʩʦʮʠʘʣʴʥʘʷ 

ʥʘʫʢʘ. ʋʞʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʝʝ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʠ ʪʝʨʤʠʥʦʣʦʛʠʶ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʵʢʦʥʦʤʠʢʘ  ʵʪʦ 

ʦʙʱʝʩʪʚʝʥʥʘʷ ʥʘʫʢʘ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ. ʎʝʥʪʨʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ  ʨʘʮʠʦʥʘʣʴʥʦʝ ʚʝʜʝʥʠʝ ʭʦʟʷʡʩʪʚʘ, ʦʧʪʠʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʟʫʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ  ʧʦ ʩʫʱʝʩʪʚʫ ʷʚʣʷʶʪʩʷ 

ʟʘʜʘʯʘʤʠ, ʨʝʰʘʝʤʳʤʠ ʚ ʨʘʤʢʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ. ɿʘʜʘʯʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʤʝʥʦʤ ʠ ʧʦʪʨʝʙʣʝʥʠʝʤ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʧʨʠʚʦʜʷʪ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʧʨʦʙʣʝʤʘʤ ʦʧʪʠʤʠʟʘʮʠʠ.  

ʉʢʘʟʘʥʥʦʝ ʚʳʰʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ; ʠʟʫʯʝʥʠʝ 

ʧʦʚʝʜʝʥʠʷ ʩʫʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ; ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʠʩʘʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʵʢʦʥʦʤʠʢʠ;  

ʘʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.   

ʅʘʣʠʯʠʝ ʘʜʝʢʚʘʪʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʦʚʦʜʠʪʴ  ʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʜʝʣʠ, 

ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʚʝʜʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ  

ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʠʭ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳ, ʧʦʵʪʦʤʫ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚ ʵʢʦʥʦʤʠʢʝ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ. ʄʦʞʥʦ ʛʦʚʦʨʠʪʴ ʣʠʰʴ ʦ ʥʝʢʦʪʦʨʳʭ ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʠ ʪʨʝʙʦʚʘʥʠʷʭ ʢ 

ʪʘʢʠʤ ʤʦʜʝʣʷʤ. ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ ʠʟ ʥʠʭ: ʘʜʝʢʚʘʪʥʦʩʪʴ (ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʜʝʣʠ 

ʩʚʦʝʤʫ ʦʨʠʛʠʥʘʣʫ); ʦʙʲʝʢʪʠʚʥʦʩʪʴ (ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʚʦʜʦʚ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ); ʧʨʦʩʪʦʪʘ 

(ʦʪʩʫʪʩʪʚʠʝ ʚ ʤʦʜʝʣʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʬʘʢʪʦʨʦʚ); ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ (ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʝʣʠ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ); ʫʩʪʦʡʯʠʚʦʩʪʴ (ʤʘʣʦʤʫ ʚʦʟʤʫʱʝʥʠʶ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʘʣʦʝ ʠʟʤʝʥʝʥʠʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ); 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ (ʰʠʨʦʪʘ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ). ʈʘʟʨʘʙʦʪʢʘ ʦʨʠʛʠʥʘʣʴʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ  ʵʪʦ ʩʣʦʞʥʳʡ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʙʦʣʴʰʠʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʫʜʦʚʣʝʪʚʦʨʷʣʘ ʚʩʝʤ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ 

ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ, ʩʦʙʨʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʫʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ ʜʝʡʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ ʧʦʢʫʧʘʪʝʣʠ ʠ 

ʧʨʦʜʘʚʮʳ. ɺʟʘʠʤʦʜʝʡʩʪʚʫʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʥʠ ʦʙʨʘʟʫʶʪ ʨʳʥʦʢ. ʆʩʥʦʚʥʳʝ ʨʳʥʦʯʥʳʝ 

ʧʦʥʷʪʠʷ  ʩʧʨʦʩ, ʧʨʝʜʣʦʞʝʥʠʝ, ʢʦʥʢʫʨʝʥʮʠʷ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʮʝʥʘ. ʉʧʨʦʩ ʤʦʞʥʦ 
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ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʪʦʚʘʨʝ. ʉʧʨʦʩ ʥʘ ʪʦʚʘʨ 

ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʮʝʥʳ ʠ ʜʦʭʦʜʘ ʧʦʪʨʝʙʠʪʝʣʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʚʳʩʦʢʦʡ ʮʝʥʝ ʧʨʠʦʙʨʝʪʘʝʪʩʷ 

ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʘ (ʟʘʢʦʥ ʩʧʨʦʩʘ). ʇʨʝʜʣʦʞʝʥʠʝ ï ʵʪʦ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʘ, 

ʢʦʪʦʨʦʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʦʛʫʪ ʠ ʭʦʪʷʪ ʧʨʦʠʟʚʝʩʪʠ. ʇʨʝʜʣʦʞʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʮʝʥʳ ʪʦʚʘʨʘ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʮʝʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʘ (ʟʘʢʦʥ 

ʧʨʝʜʣʦʞʝʥʠʷ). ɽʩʣʠ ʚʝʩʴ ʦʙʲʝʤ ʪʦʚʘʨʘ, ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʘʥʥʫʶ ʮʝʥʫ, ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʧʨʦʜʘʥ ʧʦ ʪʘʢʦʡ ʮʝʥʝ ʠ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥ ʩʧʨʦʩ 

ʥʘ ʵʪʦʪ ʪʦʚʘʨ, ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʥʘ ʨʳʥʢʝ ʜʘʥʥʦʛʦ ʪʦʚʘʨʘ ʩʫʱʝʩʪʚʫʝʪ ʨʘʚʥʦʚʝʩʠʝ, ʘ ʪʘʢʫʶ 

ʮʝʥʫ ʥʘʟʳʚʘʶʪ ʨʘʚʥʦʚʝʩʥʦʡ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʘʷ ʮʝʥʘ, ʥʘʟʳʚʘʝʤʘʷ 

ʨʘʚʥʦʚʝʩʥʦʡ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʧʨʦʩ ʥʘ ʜʘʥʥʳʡ ʪʦʚʘʨ ʨʘʚʝʥ ʧʨʝʜʣʦʞʝʥʠʶ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʟʜʝʣʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ. ɺ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʝ ǌʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠʢʘǌ ʜʘʝʪʩʷ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʣʦʞʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʬʦʨʤʘʣʠʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʝʡ ʙʠʥʘʨʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʦʚʘʨʦʚ. ɿʘʜʘʯʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʚʳʙʦʨʘ ʩ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʟʘʜʘʯʘ ʚʳʧʫʢʣʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʥʷʪʠʷ ʪʦʚʘʨʘ, ʮʝʣʠ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʚʘʨʦʚ, ʮʝʥʳ ʠ ʙʶʜʞʝʪʘ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʤʘʢʩʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ ʧʨʠ ʙʶʜʞʝʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ 

ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʩʧʨʦʩ ʧʦʪʨʝʙʠʪʝʣʷ ʥʘ ʪʦʚʘʨʳ. ɺʳʯʠʩʣʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʩʧʨʦʩʘ ʠ 

ʧʨʝʜʝʣʴʥʦʡ ʧʦʣʝʟʥʦʩʪʠ ʜʝʥʝʛ ʧʦ ʮʝʥʘʤ ʠ ʜʦʭʦʜʫ (ʪ.ʝ. ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʩʪʘʪʠʢʠ) ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʩʥʦʚʥʦʛʦ ʤʘʪʨʠʯʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʪʝʦʨʠʠ 

ʧʦʣʝʟʥʦʩʪʠ. ɼʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʩʪʘʪʠʢʠ ʦʙʩʫʞʜʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʉʣʫʮʢʦʛʦ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʧʦʣʝʟʥʳʝ ʜʣʷ ʧʨʘʢʪʠʢʠ ʧʦʪʨʝʙʣʝʥʠʷ ʚʳʚʦʜʳ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢʞʝ ʧʨʦʙʣʝʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʫʥʢʮʠʡ ʧʦʣʝʟʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʷ 

ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʝʛʦ ʬʫʥʢʮʠʡ ʩʧʨʦʩʘ. ɼʘʥʳ ʨʝʰʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʯ 

ʪʝʦʨʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʨʠʚʝʜʝʥʳ ʟʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʈʝʟʶʤʠʨʫʷ, 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʝʦʨʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʟʥʘʢʦʤʠʪ ʩʪʫʜʝʥʪʦʚ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

ʪʝʦʨʠʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʙʘʛʘʞʝ ʢʘʞʜʦʛʦ ʵʢʦʥʦʤʠʩʪʘ-ʪʝʦʨʝʪʠʢʘ. 

ɸʚʪʦʨʳ ʩʦʛʣʘʩʥʳ ʩ ʤʥʝʥʠʝʤ, ʯʪʦ ʦʜʠʥ ʠʟ ʧʨʠʥʮʠʧʦʚ ʦʙʫʯʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʤʝʪʦʜ 

ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʚʘʞʥʳʤ, ʯʝʤ ʨʝʟʫʣʴʪʘʪ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʨʘʟʫʤ ʚʘʞʥʝʝ ʧʘʤʷʪʠ.  

ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʝ ʪʝʦʨʠʷ ʬʠʨʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʧʦʟʠʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʠʟʫʯʘʶʪʩʷ  ʢʣʘʩʩʠʯʝʩʢʠʝ ʟʘʜʘʯʠ  ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʄʝʪʦʜʳ 

ʘʥʘʣʠʟʘ ʪʘʢʠʭ ʟʘʜʘʯ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʙʘʛʘʞʦʤ ʵʢʦʥʦʤʠʩʪʘ-ʪʝʦʨʝʪʠʢʘ. ɼʘʣʝʝ 

ʦʧʠʩʳʚʘʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʝ (ʩʦʚʝʨʰʝʥʥʳʝ) ʨʳʥʢʠ, ʦʙʱʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ, 

ʦʩʦʙʳʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʩʚʷʟʠ ʤʝʞʜʫ ʦʧʪʠʤʫʤʦʤ ʇʘʨʝʪʦ ʠ ʨʘʚʥʦʚʝʩʠʝʤ. ʄʝʪʦʜʳ 

ʘʥʘʣʠʟʘ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʦʩʥʦʚʘʥʳ ʥʘ ʪʝʦʨʠʠ ʥʝʢʦʦʧʝʨʘʪʠʚʥʳʭ ʠʛʨ. 

ʆʙʩʫʞʜʘʶʪʩʷ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʨʳʥʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ  

ʤʦʥʦʧʦʣʠʠ, ʜʫʦʧʦʣʠʠ ʠ ʦʣʠʛʦʧʦʣʠʠ.   

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʚʦʩʴʤʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ. ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ 

ʪʝʤʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ 

ʦʩʥʦʚʝ ʤʘʪʨʠʯʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʠ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ, ʚʳʯʠʩʣʝʥʠʝ ʢʦʤʧʝʥʩʘʮʠʡ ʧʦ ʍʠʢʩʫ ʠ ʉʣʫʮʢʦʤʫ, ʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʘʥʘʣʠʟ ʤʦʜʝʣʠ ʃʝʦʥʪʴʝʚʘ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʚ 

ʵʢʦʥʦʤʠʢʝ, ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʮʝʥ ʥʘ ʧʦʣʝʟʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʷ (ʥʘ ʦʩʥʦʚʝ ʧʨʦʜʫʢʪʦʚʦʡ 

ʢʦʨʟʠʥʳ ʠ ʜʘʥʥʳʭ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʈʝʩʧʫʙʣʠʢʠɹʝʣʘʨʫʩʴ). 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ǌʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠʢʘǌ ʩʪʫʜʝʥʪʳ 

ʜʦʣʞʥʳ ʦʩʚʦʠʪʴ ʦʩʥʦʚʳ ʤʘʪʨʠʯʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ, ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʠ ʥʝʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʟʥʘʪʴ ʪʝʦʨʠʶ ʬʫʥʢʮʠʡ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ, 

ʥʝʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʤʝʪʴ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠ 
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ʨʘʟʥʦʩʪʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʚʣʘʜʝʪʴ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʩʪʘʥʜʘʨʪʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

 

ʂ ɺʆʇʈʆʉʋ ʌʆʈʄʀʈʆɺɸʅʀʗ ʇʈɸʂʊʀʂʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʆʁ 

ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʂʆʄʇɽʊɽʅʊʅʆʉʊʀ ʋ ɹʋɼʋʑʀʍ ʀʅɾɽʅɽʈʆɺ-

ʇʈʆɻʈɸʄʄʀʉʊʆɺ 

ɹʘʜʘʢ ɹ.ɸ., ʂʦʨʦʣʸʚʘ ʄ.ʅ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʦʙʫʩʣʦʚʣʝʥʘ ʩʫʱʥʦʩʪʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ 

ʮʝʣʦʩʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʚʦʝʥʠʷ ʣʠʯʥʦʩʪʴʶ ʩʦʮʠʘʣʴʥʦʛʦ ʦʧʳʪʘ, ʦʚʣʘʜʝʥʠʷ 

ʘʢʘʜʝʤʠʯʝʩʢʠʤʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ. ʈʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʘʭ 

ʅ. ʉ. ɸʙʨʘʤʦʚʦʡ, ʉ. ɻ. ʂʦʧʴʝʚʦʡ, ʃ. ɸ. ʄʘʤʳʢʠʥʦʡ, ɺ. ʉ. ʇʨʦʩʘʣʦʚʦʡ, 

ʆ. ʖ. ʉʝʥʘʪʦʨʦʚʦʡ, ʊ. ɸ. ʊʘʨʘʩʦʚʦʡ, ʊ. ʀ. ʊʨʫʥʪʘʝʚʦʡ, ɺ. ʉ. ʊʫʛʫʣʴʯʠʝʚʦʡ  ʠ ʜʨ. ʇʦ 

ʤʥʝʥʠʶ ʫʯʸʥʳʭ, ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʠʟʚʘʥʦ ʚʦʩʧʠʪʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʢ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʥʪʝʛʨʘʮʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʥʘʫʢʠ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʨʘʤʢʘʭ 

ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ. ʇʦʜ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʦʙʫʯʝʥʠʝʤ ʤʘʪʝʤʘʪʠʢʠ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ 

ʦʙʫʯʝʥʠʝ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʝ ʫʩʠʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʮʝʣʝʡ, ʩʦʜʝʨʞʘʥʠʷ, ʬʦʨʤ, 

ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ  ʤʘʪʝʤʘʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ  ʠ ʙʘʟʦʚʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʚʳʩʪʫʧʘʶʱʠʭ ʙʘʟʠʩʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʙʫʜʫʱʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [2, ʩ. 14]. ɺʳʙʦʨ ʧʨʠʥʮʠʧʦʚ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʧʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʜʭʦʜʘʤʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʦʙʫʯʝʥʠʝ.  

Cʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè, ʚ ʧʨʦʮʝʩʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʦʣʞʥʳ ʦʚʣʘʜʝʪʴ ʩʣʝʜʫʶʱʠʤʠ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ (ʋʂ): ʙʳʪʴ ʩʧʦʩʦʙʥʳʤ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʋʂ-5); ʨʝʰʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ 

ʟʘʜʘʯʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʋʂ-2); ʦʙʣʘʜʘʪʴ ʥʘʚʳʢʘʤʠ ʪʚʦʨʯʝʩʢʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ (ʋʂ-11). ʂ ʙʘʟʦʚʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ  ʢʦʤʧʝʪʝʥʮʠʷʤ (ɹʇʂ), 

ʬʦʨʤʠʨʫʝʤʳʤ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʩʪʘʪʠʩʪʠʢʘè, çʉʧʝʮʠʘʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʬʫʥʢʮʠʠè ʦʪʥʝʩʝʥʳ  

ʢʦʤʧʝʪʝʥʮʠʠ: ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩʤʝʞʥʳʭ ʧʨʦʬʠʣʝʡ (ɹʇʂ-22); 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʩʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ (ɹʇʂ-23); ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʠʟʥʝʩ-ʧʣʘʥʳ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ɹʇʂ-27); ʦʮʝʥʠʚʘʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ɹʇʂ-28) [1]. 

ʀʟʫʯʝʥʠʝ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʠ ʧʨʦʛʨʘʤʤ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʥʘ ʦʩʥʦʚʝ ʫʢʘʟʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚ ʢʫʨʩʝ 

ʤʘʪʝʤʘʪʠʢʠ ʧʦʥʷʪʠʷ ʠ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ 
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ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ ʦʩʥʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ  ʩʪʫʜʝʥʪʘʤʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʥʘʤʠ ʚʳʜʝʣʝʥʳ 

ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʩ ʪʘʢʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʢʘʢ çʆʩʥʦʚʳ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè, çʈʘʩʧʨʝʜʝʣʸʥʥʘʷ ʠ ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭè, ʥʘ ʚʪʦʨʦʤ ï 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥ çʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘè, 

çʉʧʝʮʠʘʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʬʫʥʢʮʠʠè, çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʩ ʜʠʩʮʠʧʣʠʥʘʤʠ çʂʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷè, çʂʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʳʭ ʨʘʩʯʸʪʦʚè, çʄʝʪʦʜʳ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷè. ʅʘʯʠʥʘʷ ʩ ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ ʦʙʫʯʝʥʠʷ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʚʦʜʠʪʩʷ ʥʘ ʠʟʫʯʝʥʠʝ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ  ʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʜʠʩʮʠʧʣʠʥ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʦʡ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢ ʵʪʦʤʫ 

ʧʝʨʠʦʜʫ ʫ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʙʘʟʦʚʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ, ʦʪʨʘʙʦʪʘʥʳ ʠ ʟʘʢʨʝʧʣʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʨʘʙʦʪʳ 

ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʤʥʦʛʠʭ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʦʤʦʛʘʷ ʧʦʥʷʪʴ ʠʭ 

ʩʚʦʡʩʪʚʘ, ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʄʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦʚʝʨʢʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʪʝʦʨʠʠ (ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ, ʦʮʝʥʢʘ, ʚʝʨʦʷʪʥʦʩʪʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ).  

ʆʜʥʦʡ ʠʟ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʨʘʟʨʘʙʦʪʢʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʬʦʨʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʷʚʣʷʝʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʧʨʦʜʫʤʘʥʥʫʶ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ. ʇʦʜ ʤʝʞʧʨʝʜʤʝʪʥʳʤʠ ʩʚʷʟʷʤʠ 

ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʢʘʪʝʛʦʨʠʶ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʠʥʪʝʟʠʨʫʶʱʠʭ, 

ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʷʚʣʝʥʠʷʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ ʨʝʘʣʴʥʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʩʚʦʸ ʦʪʨʘʞʝʥʠʝ ʚ ʩʦʜʝʨʞʘʥʠʠ, ʬʦʨʤʘʭ ʠ ʤʝʪʦʜʘʭ 

ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʳʧʦʣʥʷʶʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ, ʨʘʟʚʠʚʘʶʱʫʶ ʠ 

ʚʦʩʧʠʪʳʚʘʶʱʫʶ ʬʫʥʢʮʠʠ ʚ ʠʭ ʦʨʛʘʥʠʯʝʩʢʦʤ ʝʜʠʥʩʪʚʝ [3, ʩ. 147]. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ 

ʥʘʚʳʢʠ, ʥʦ ʠ ʦʩʚʦʝʥʥʳʝ ʩʧʦʩʦʙʳ ʜʝʡʩʪʚʠʡ, ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʦʧʳʪ, ʘ ʪʘʢʞʝ ʦʩʤʳʩʣʝʥʥʳʝ 

ʮʝʥʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʩʚʦʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʪʘʥʦʚʣʝʥʠʶ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ.  

ɸʢʪʠʚʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (ʋʂï2, ʋʂï11). ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʘʢʪʠʢʘ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ çʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ 

ʨʝʝhʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʚʳʧʦʣʥʝʥʠʝ ʪʨʫʜʦʸʤʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʝʪ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ ʩʦ ʩʪʦʨʦʥʳ ʩʪʫʜʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʝʥʠʶ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʘʢʪʠʚʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʤʧʘ ʟʘʥʷʪʠʷ ʥʘʤʠ 

ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʪʝʭ ʟʘʜʘʯʘʭ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʝʨʝʛʨʫʞʝʥʳ ʩʧʝʮʠʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʪʝʨʤʠʥʘʤʠ, ʦʜʥʘʢʦ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʫʯʠʪʳʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʈʝʰʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ ʩʚʦʜʠʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʢ ʧʦʣʫʯʝʥʠʶ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʩʢʦʣʴʢʦ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ ʟʥʘʥʠʡ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʜʠʩʮʠʧʣʠʥ. ʀʤʝʥʥʦ ʠ ʚ ʵʪʦʤ ʚʳʨʘʞʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʘʢʮʝʥʪʦʚ ʚ ʩʦʜʝʨʞʘʥʠʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ʩ ʧʦʟʠʮʠʠ ʣʦʛʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʫʢʠ ʥʘ 
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ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʣʦʛʠʢʦʡ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨ ʪʘʢʦʡ ʟʘʜʘʯʠ: 

 

ɿʘʜʘʯʘ. ʇʨʦʛʨʘʤʤʠʩʪ ʨʘʙʦʪʘʝʪ ʥʘʜ ʨʘʟʨʘʙʦʪʢʦʡ ʩʧʘʤ-ʬʠʣʴʪʨʘ ʜʣʷ ʧʣʘʪʬʦʨʤʳ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. ʌʠʣʴʪʨ ʜʦʣʞʝʥ ʪʦʯʥʦ ʨʘʟʣʠʯʘʪʴ ʩʧʘʤ ʠ ʥʝ ʩʧʘʤ. ɺʳʯʠʩʣʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʦʝ ʧʠʩʴʤʦ ʷʚʣʷʝʪʩʷ ʩʧʘʤʦʤ, ʫʯʠʪʳʚʘʷ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʠʩʴʤʘ 

ʇʦʜʦʙʥʘʷ ʟʘʜʘʯʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çʋʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ. 

ʊʝʦʨʝʤʘ ɹʘʡʝʩʘè ʠ ʧʦʟʚʦʣʷʝʪ ʙʫʜʫʱʝʤʫ ʠʥʞʝʥʝʨʫ-ʧʨʦʛʨʘʤʤʠʩʪʫ ʦʧʨʝʜʝʣʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʥʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʦʚ 

ʠʣʠ ʬʨʘʟ) ʚ ʩʧʘʤʦʚʳʭ ʠ ʥʝʩʧʘʤʦʚʳʭ ʧʠʩʴʤʘʭ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʦʨʝʤʳ 

ɹʘʡʝʩʘ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ çʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝè ʥʘ 4-ʦʤ ʢʫʨʩʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʳ 

ʟʥʘʢʦʤʷʪʩʷ ʩ ʦʜʥʠʤ ʠʟ ʧʨʠʤʝʥʝʥʠʡ ʪʝʦʨʝʤʳ ɹʘʡʝʩʘ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʚʠʜʝ ʥʘʠʚʥʦʛʦ 

ʙʘʡʝʩʦʚʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. ʅʘʠʚʥʳʝ ʙʘʡʝʩʦʚʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʦʙʲʝʜʠʥʷʶʪ ʚ ʦʙʱʠʡ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʨʷʜ ʞʝʣʘʪʝʣʴʥʳʭ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʤʘʰʠʥʥʦʤ ʩʘʤʦʦʙʫʯʝʥʠʠ ʢʘʯʝʩʪʚ 

(ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʧʦʜʭʦʜ, ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʤʘʣʳʤʠ ʜʘʥʥʳʤʠ, ʥʠʟʢʠʝ ʟʘʪʨʘʪʳ 

ʥʘ ʪʨʝʥʠʨʦʚʢʫ ʠ ʧʨʝʜʩʢʘʟʘʥʠʝ ʠ ʜʨ.). 

ɸʧʨʦʙʘʮʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʤʝʪʦʜʠʢʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ  ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʦʚʦʜʠʤʦʛʦ ʚ ɹʅʊʋ ʚ ʪʝʯʝʥʠʝ 2023-2024 

ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʩʨʝʜʠ 92 ʦʙʫʯʘʶʱʠʭʩʷ  ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠè, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʝʪ  75 

%, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ï 69%, ʚʳʩʦʢʠʡ ï 19 % ʠ 15% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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https://doi.org/10.5281/zenodo.1054475


52 

ʊɽʄɸ çʉʃʋʏɸʁʅʓɽ ɺɽʃʀʏʀʅʓè ɺ ʂʋʈʉɽ çɺʓʉʐɸʗ ʄɸʊɽʄɸʊʀʂɸè 

ɼʃʗ ʉʊʋɼɽʅʊʆɺ ʉʇɽʎʀɸʃʔʅʆʉʊʀ çʄɽʅɽɼɾʄɽʅʊ ɺ ʉʌɽʈɽ 

ʄɽɾɼʋʅɸʈʆɼʅʆɻʆ ʊʋʈʀɿʄɸ ʀ ɻʆʉʊɽʇʈʀʀʄʉʊɺɸè 

ɹʘʨʘʥʦʚʩʢʘʷ ʉ.ʅ., ʂʝʧʯʠʢ ʅ. ɺ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ʋʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ çɺʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘè ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 6-05-

0412-01 ʄʝʥʝʜʞʤʝʥʪ, 6-05-0412-01 ʄʝʥʝʜʞʤʝʥʪ ʚ ʩʬʝʨʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ ʠ 

ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ ʩʦʜʝʨʞʠʪ ʧʷʪʴ ʨʘʟʜʝʣʦʚ:  

1. ʊʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʦʧʝʨʘʮʠʠ. ʕʣʝʤʝʥʪʳ ʢʦʤʙʠʥʘʪʦʨʠʢʠ. 

2. ɸʣʛʝʙʨʘ ʠ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ. 

3. ʆʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

4. ʆʙʳʢʥʦʚʝʥʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠ ʤʦʜʝʣʠ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ. 

5. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. 

ʎʝʣʴ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çɺʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘè ï ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʠ ʝʛʦ ʚʘʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʩʬʝʨʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʪʫʨʠʟʤʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʧʨʠʚʠʪʴ ʫʤʝʥʠʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʩʰʠʨʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʨʘʚʦʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʦʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʝʝ ʧʨʠʣʦʞʝʥʠʷʤ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʝ; ʨʘʟʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʫʯʥʳʭ ʠ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ: ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʠʥʪʝʣʣʝʢʪ, 

ʠʥʪʝʨʝʩ ʢ ʬʦʨʤʘʣʴʥʦ-ʤʦʜʝʣʴʥʦʤʫ ʦʧʠʩʘʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

ʷʟʳʢʘ, ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʪʝʤʘʪʠʢʠ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʜʘʥʥʦʤ ʜʦʢʣʘʜʝ ʭʦʪʝʣʦʩʴ ʙʳ ʫʜʝʣʠʪʴ ʪʝʤʝ çʉʣʫʯʘʡʥʳʝ 

ʚʝʣʠʯʠʥʳè ʧʷʪʦʛʦ ʨʘʟʜʝʣʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʟʘʢʦʥʳ ʠ ʧʦʥʷʪʠʷ, ʚʢʣʶʯʘʷ 

ʧʦʥʷʪʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʠ 

ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ɺ ʣʶʙʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʲʝʢʪʳ ʩʙʦʨʘ, ʫʯʝʪʘ ʠ ʦʪʯʝʪʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʤʝʪʘʤʠ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ, ʥʦ ʣʶʙʘʷ ʜʝʣʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪ ʚʝʨʦʷʪʥʦʩʪʥʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʙʘʟʫ.  

ɺʘʞʥʝʡʰʠʤ ʙʘʟʦʚʳʤ ʧʦʥʷʪʠʝʤ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ. 

ʅʘ ʣʝʢʮʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʳ ʪʝʤʳ çʉʣʫʯʘʡʥʳʝ 

ʚʝʣʠʯʠʥʳè: ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʠ ʠʭ ʩʚʦʡʩʪʚʘ, ʜʠʩʢʨʝʪʥʳʝ 

ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʥʝʧʨʝʨʳʚʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʟʘʜʘʥʥʳʡ 

ʧʨʦʤʝʞʫʪʦʢ, ʬʫʥʢʮʠʠ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ, ʜʚʫʤʝʨʥʳʝ ʩʣʫʯʘʡʥʳʝ 

ʚʝʣʠʯʠʥʳ, ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʠ ʠʭ ʩʚʦʡʩʪʚʘ, ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʣʝʢʮʠʷʭ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ 

ʟʘʢʨʝʧʣʷʶʪʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʟʘʜʘʯ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʤʦʤʝʥʪʫ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ ʧʦ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ (ʢʘʢ 

ʧʨʘʚʠʣʦ, ʵʪʦ ʧʝʨʚʳʡ ʢʫʨʩ) ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ (ʪ.ʢ. ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʝʜʤʝʪʳ ʠʟʫʯʘʶʪʩʷ ʥʘ ʩʪʘʨʰʠʭ ʢʫʨʩʘʭ) 
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ʥʘʙʦʨ ʟʘʜʘʯ ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥ, ʧʦʵʪʦʤʫ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʷʜ 

ʥʝʩʣʦʞʥʳʭ ʧʨʠʤʝʨʦʚ ʩ ʙʣʠʟʢʠʤ ʢ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʝʤ. 

ʇʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʟʘʜʘʯ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘ ʟʘʥʷʪʠʷʭ. 

ʇʨʠʤʝʨ 1. ʀʟ 100 ʦʬʦʨʤʣʝʥʥʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʫʪʝʚʦʢ ʥʘ ʧʦʩʝʱʝʥʠʝ ʪʫʨʙʘʟʳ 

çʎʚʝʪʦʯʥʘʷ ʧʦʣʷʥʘè, 40 ʩʦʜʝʨʞʘʣʠ ʥʘʨʫʰʝʥʠʷ ʠ ʦʰʠʙʢʠ. ʇʨʦʠʟʚʦʣʴʥʳʤ ʦʙʨʘʟʦʤ ʧʦ 

ʩʭʝʤʝ ʚʦʟʚʨʘʱʝʥʥʦʛʦ ʰʘʨʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 4 ʧʫʪʝʚʢʠ. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ X ï ʯʠʩʣʦ 

ʧʫʪʝʚʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʥʘʨʫʰʝʥʠʷ. ʅʘʡʪʠ ʬʫʥʢʮʠʶ ʠ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ X.  

ʈʝʰʝʥʠʝ. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ X ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

 

ὼ πȟὼ ρȟὼ ςȟὼ σȟὼ τȢ  
 

ɺʝʨʦʷʪʥʦʩʪʠ ὴ ὖὢ ὼ  ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

ὖὢ ὼ ὅϽπȟτϽπȟφ ȟ ʛʜʝ i = 0, 1, 2, 3, 4. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʡ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʡ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

 

ix
 

0 1 2 3 4 

ip
 

0,1296 0,3456 0,3456 0,1536 0,0256 

 

ʇʦ ʧʦʣʫʯʝʥʥʦʡ ʪʘʙʣʠʮʝ ʤʦʞʝʤ ʧʦʩʪʨʦʠʪʴ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ X: 

ʧʨʠ       x ¢ 0   F(x) = 0; 

ʧʨʠ 0 < x ¢ 1   F(x) = 0,1296; 

ʧʨʠ 1 < x ¢ 2   F(x) = 0,1296 + 0,3456 = 0,4752;                           

ʧʨʠ 2 < x ¢ 3   F(x) = 0,4752 + 0,3456 = 0,8208; 

ʧʨʠ 3 < x ¢ 4   F(x) = 0,8208 + 0,1536 = 0,9744; 

ʧʨʠ       x > 4   F(x) = 0,9744 + 0,0256 = 1. 

 

ʇʨʠʤʝʨ 2. ʇʦʪʦʢ ʛʦʩʪʝʡ, ʧʨʠʥʠʤʘʝʤʳʭ ʟʘʤʢʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ çʄʠʨè, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʨʦʩʪʝʡʰʠʡ ʧʫʘʩʩʦʥʦʚʩʢʠʡ ʧʦʪʦʢ. ɿʘ ʦʜʠʥ ʯʘʩ ʢʦʤʧʣʝʢʩ ʚ ʩʨʝʜʥʝʤ ʧʦʩʝʱʘʝʪ 10 

ʯʝʣʦʚʝʢ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʟʘ 1 ʤʠʥʫʪʫ ʢʦʤʧʣʝʢʩ ʧʦʩʝʪʠʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʛʦʩʪʴ. 

ʈʝʰʝʥʠʝ. ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ, ʩʦʩʪʦʷʱʝʛʦ ʚ ʪʦʤ, ʯʪʦ ʥʠ ʦʜʠʥ ʯʝʣʦʚʝʢ ʥʝ ʧʦʩʝʪʠʪ 

ʟʘʤʦʢ, ʨʘʚʥʘ 

ὖ π Ὡ . 

ɺʝʨʦʷʪʥʦʩʪʴ ʠʩʢʦʤʦʛʦ ʩʦʙʳʪʠʷ ï ɻ ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʩʦʙʳʪʠʷ, ʪ. ʝ. 

 

ὖ Ὧ ρ ρ ὖ π ρ Ὡ . 

 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ ‗ , ʧʦʣʫʯʘʝʤ, ʯʪʦ 

ὖ Ὧ ρ ρ Ὡ Ȣ 
 

ɼʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʘʚʪʦʨʳ ʢʫʨʩʘ ʧʨʝʜʣʘʛʘʶʪ ʪʠʧʦʚʳʝ ʟʘʜʘʯʠ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ 

ʧʨʠʤʝʨʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʩʪʘʪʠʩʪʠʢʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ.  
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ɿʘʜʘʯʘ 1. ɺ ʢʦʥʮʝ ʩʝʟʦʥʘ ʦʬʦʨʤʣʝʥʦ n ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʫʪʝʚʦʢ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ çʩʢʠʜʦʯʥʳʤʠè. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʫʪʝʚʢʘ ʦʬʦʨʤʣʝʥʘ ʩʦ ʩʢʠʜʢʦʡ, ʨʘʚʥʘ p. 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ X - ʯʠʩʣʦ ʧʫʪʝʚʦʢ, ʦʬʦʨʤʣʝʥʥʳʭ ʩʦ ʩʢʠʜʢʦʡ. ʉʦʩʪʘʚʠʪʴ ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ X. 
 

ɺʘʨʠʘʥʪ 1 2 3 4 5 6 7 8 

p 0,5 0,6 0,75 0,4 0,5 0,2 0,5 0,8 

n 4 5 8 5 6 5 8 5 
  
ɿʘʜʘʯʘ 2. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʪʦʙʫʩʥʦʛʦ ʪʫʨʘ çɿʘʤʦʢ ʈʘʜʟʠʚʠʣʣʦʚ ʚ ʅʝʩʚʠʞʝè ʙʳʣʦ 

ʟʘʙʨʦʥʠʨʦʚʘʥʦ 100 ʤʝʩʪ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 0,1 % ʪʫʨʠʩʪʦʚ ʦʙʳʯʥʦ ʦʧʘʟʜʳʚʘʶʪ ʢʦ ʚʨʝʤʝʥʠ 

ʦʪʧʨʘʚʣʝʥʠʷ ʘʚʪʦʙʫʩʦʚ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ: ʘ) ʦʧʦʟʜʘʣ 1ʯʝʣʦʚʝʢ; ʙ) ʦʧʦʟʜʘʣʦ 

ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʯʝʣʦʚʝʢ. 

ɿʘʜʘʯʘ 3. ɺʨʝʤʷ T - ʚʨʝʤʷ (ʚ ʯʘʩʘʭ) ʦʞʠʜʘʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʦʩʝʱʝʥʠʷ 

ʜʚʦʨʮʦʚʦ-ʟʘʤʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ çʅʝʩʚʠʞʩʢʠʡ ʟʘʤʦʢè ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ ʟʘʢʦʥʫ. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʬʫʥʢʮʠʶ 

ʧʣʦʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ T. ɺʳʯʠʩʣʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʶ. 
 

ɺʘʨʠʘʥʪ 1 2 3 4 5 6 7 8 9 10 

l 0,1 3,0 0,3 0,4 2,0 5,0 4,0 0,6 0,5 0,2 
 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʬʦʨʤ ʠ ʪʚʦʨʯʝʩʢʠʭ 

ʥʦʚʘʮʠʡ ʘʚʪʦʨʳ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʪ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʩʦʜʝʨʞʘʥʠʝ ʠʟʫʯʘʝʤʦʡ 

ʜʠʩʮʠʧʣʠʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʪʝʤʝ çʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷè ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʚʥʝʜʨʝʥʦ 

ʵʚʨʠʩʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ [1, 2], ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʫʯʝʙʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʫʯʘʱʠʭʩʷ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʢʘʞʜʦʤʫ 

ʩʪʫʜʝʥʪʫ ʩʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʱʫʪʠʪʴ ʧʦʣʝʟʥʦʩʪʴ 

ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʘʤʦʛʦ ʫʯʘʱʝʛʦʩʷ.  

ʍʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʵʚʨʠʩʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʠ ʤʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ ʧʦ ʪʝʤʝ 

çʉʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳè [3], ʩʦʟʜʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ 

ʤʘʪʝʨʠʘʣ ʧʦ ʠʟʫʯʘʝʤʦʡ ʪʝʤʝ; ʧʣʘʥʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʯʠʭ ʟʘʜʘʯ, ʨʘʟʣʠʯʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʢʘʢ ʫʯʝʙʥʳʝ, ʪʘʢ ʠ ʣʠʯʥʳʝ; ʧʦʤʦʛʘʶʪ ʨʘʟʚʠʪʠʶ ʤʳʩʣʠ, ʧʦʷʚʣʝʥʠʶ 

ʘʩʩʦʮʠʘʮʠʡ ʠ ʥʦʚʳʭ ʠʜʝʡ; ʘʢʪʠʚʠʟʠʨʫʶʪ ʚʦʩʧʨʠʷʪʠʝ ʠ ʧʘʤʷʪʴ ʫ ʩʪʫʜʝʥʪʦʚ. 
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ʆɹ ʆʉʆɹɽʅʅʆʉʊʗʍ ʇʈɽʇʆɼɸɺɸʅʀʗ ʂʋʈʉɸ çɸʅɸʃʀʊʀʏɽʉʂɸʗ 

ɻɽʆʄɽʊʈʀʗ ʀ ʃʀʅɽʁʅɸʗ ɸʃɻɽɹʈɸè ʅɸ ʌɸʂʋʃʔʊɽʊɽ ʈɸɼʀʆʌʀɿʀʂʀ ʀ 

ʂʆʄʇʔʖʊɽʈʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɹɻʋ 

ɹʝʨʝʟʢʠʥʘ ʃ.ʃ., ɻʣʝʮʝʚʠʯ ʄ.ɸ., ʌʠʣʠʧʧʦʚʘ ʅ.ʂ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ʅʘ ʬʘʢʫʣʴʪʝʪʘʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʛʦʪʦʚʷʱʠʭ ʩʪʫʜʝʥʪʦʚ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʠ 

ʨʘʜʠʦʬʠʟʠʯʝʩʢʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʧʨʦʛʨʘʤʤʘ ʧʦ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʧʦʨʷʜʢʝ ʚʢʣʶʯʘʝʪ ʨʘʟʜʝʣ çʕʣʝʤʝʥʪʳ ʪʝʥʟʦʨʥʦʡ ʘʣʛʝʙʨʳè. ʅʘ ʬʘʢʫʣʴʪʝʪʝ ʨʘʜʠʦʬʠʟʠʢʠ ʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʵʪʦʪ ʨʘʟʜʝʣ ʚʭʦʜʠʪ ʚ ʢʫʨʩ çɸʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ ʠ 

ʣʠʥʝʡʥʘʷ ʘʣʛʝʙʨʘè. ʀʟʫʯʝʥʠʝ ʪʝʥʟʦʨʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʧʦʚʪʦʨʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʪʝʤ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʚ ʥʦʚʳʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʪʝʥʟʦʨʥʳʭè 

ʦʙʦʟʥʘʯʝʥʠʷʭ. ʇʝʨʝʭʦʜ ʢ ʜʨʫʛʠʤ ʦʙʦʟʥʘʯʝʥʠʷʤ ʦʪʥʠʤʘʝʪ ʥʝ ʤʝʥʴʰʝ ʣʝʢʮʠʠ, ʚʦ ʚʨʝʤʷ 

ʢʦʪʦʨʦʡ ʥʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʠʟʣʘʛʘʝʪʩʷ, ʥʦ ʫ ʩʣʘʙʳʭ ʠ ʜʘʞʝ ʩʨʝʜʥʠʭ ʩʪʫʜʝʥʪʦʚ 

ʚʦʟʥʠʢʘʝʪ ʚ ʛʦʣʦʚʝ ʧʫʪʘʥʠʮʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʢ ʠʟʫʯʝʥʠʶ ʪʝʥʟʦʨʦʚ ʦʥʠ ʠ ʥʝ 

ʧʨʠʩʪʫʧʘʶʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʚʪʦʨʘʤ ʧʦʢʘʟʘʣʦʩʴ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʝʨʝʩʪʨʦʠʪʴ ʢʫʨʩ 

çʃʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳè, ʥʘʯʠʥʘʷ ʩ ʨʘʟʜʝʣʘ çʃʠʥʝʡʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘè, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʠʥʜʝʢʩʥʦʡ ʬʦʨʤʝ ʟʘʧʠʩʠ. ʅʠʞʝ ʠʟʣʦʞʠʤ ʢʣʶʯʝʚʳʝ ʤʦʤʝʥʪʳ ʧʦʜʭʦʜʘ ʢ ʨʘʙʦʪʝ ʩ ʪʘʢʦʡ 

ʬʦʨʤʦʡ. 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʧʦʥʷʪʠʷ ʙʘʟʠʩʘ ʣʠʥʝʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʨʘʟʫ ʫʩʣʦʚʠʤʩʷ ʦʙʦʟʥʘʯʘʪʴ 

ʥʦʤʝʨʘ ʙʘʟʠʩʥʳʭ ʚʝʢʪʦʨʦʚ ʥʠʞʥʠʤʠ ʠʥʜʝʢʩʘʤʠ, ʘ ʥʦʤʝʨʘ ʢʦʦʨʜʠʥʘʪ ï ʚʝʨʭʥʠʤʠ. ʇʦʯʝʤʫ 

ʠʤʝʥʥʦ ʪʘʢ, ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ ʧʦʩʣʝ ʩʘʤʦʛʦ ʛʣʘʚʥʦʛʦ ʧʨʠʤʝʨʘ ʤʘʪʨʠʮʳ ʧʝʨʝʭʦʜʘ ï 

ʤʘʪʨʠʮʳ ʗʢʦʙʠ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ G  ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘʜʘʥʘ ʢʨʠʚʦʣʠʥʝʡʥʘʷ 

ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 
1 2 3

( , , )x x x . ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ 0M  ʦʙʣʘʩʪʠ G  ʚʝʢʪʦʨʳ 0( )i i

r
e M

x

µ
=
µ

 

ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ. ɽʩʣʠ ʟʘʜʘʥʘ ʝʱʝ ʦʜʥʘ ʢʨʠʚʦʣʠʥʝʡʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 
1 2 3

( , , )x x x
¡ ¡ ¡

, 

ʪʦ ʚʦʟʥʠʢʘʝʪ ʝʱʝ ʦʜʠʥ ʙʘʟʠʩ 0( )i i

r
e M

x
¡ ¡

µ
=
µ

, ʧʨʠʯʝʤ 

1 2 3

1 2 3

i i

i ii i i i i i i

r r x r x r x r x x
e e

x x x x x x x x x x
¡ ¡ ¡ ¡ ¡ ¡ ¡

µ µ µ µ µ µ µ µ µ µ
= = + + = =
µ µ µ µ µ µ µ µ µ µ

.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʨʠʮʝʡ ʧʝʨʝʭʦʜʘ ʦʪ ʙʘʟʠʩʘ ( )ie  ʢ ʙʘʟʠʩʫ ( )ie¡  ʷʚʣʷʝʪʩʷ ʤʘʪʨʠʮʘ 

ʗʢʦʙʠ ( )
i
iT t¡= , ʛʜʝ 

i
i
i i

x
t

x
¡ ¡

µ
=
µ
. ɿʘʤʝʪʠʤ, ʯʪʦ ʠʥʜʝʢʩ i¡, ʥʦʤʝʨ ʙʘʟʠʩʥʦʛʦ ʚʝʢʪʦʨʘ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʰʝʛʦ ʞʝʣʘʥʠʷ ʦʢʘʟʘʣʩʷ ʚʥʠʟʫ, ʧʦʜ ʯʝʨʪʦʡ. ɸ ʠʥʜʝʢʩ i, ʥʦʤʝʨ 

ʢʦʦʨʜʠʥʘʪʳ, ʦʢʘʟʘʣʩʷ ʥʘʜ ʯʝʨʪʦʡ, ʪ.ʝ. ʚʚʝʨʭʫ. 

ʋʩʣʦʚʠʤʩʷ ʤʘʩʩʠʚ ʯʠʩʝʣ, ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʭ ʜʚʫʤʷ ʠʥʜʝʢʩʘʤʠ, ʨʘʩʧʦʣʘʛʘʪʴ ʚ 

ʤʘʪʨʠʮʫ ʪʘʢ: ʧʝʨʚʳʡ ʠʥʜʝʢʩ ʩʯʠʪʘʝʤ ʥʦʤʝʨʦʤ ʩʪʨʦʢʠ, ʘ ʚʪʦʨʦʡ ï ʥʦʤʝʨʦʤ ʩʪʦʣʙʮʘ, ʝʩʣʠ 

ʦʥʠ ʦʙʘ ʚʝʨʭʥʠʝ ʠʣʠ ʦʙʘ ʥʠʞʥʠʝ. ɽʩʣʠ ʞʝ ʦʜʠʥ ʠʟ ʠʥʜʝʢʩʦʚ ʚʝʨʭʥʠʡ, ʘ ʚʪʦʨʦʡ ʥʠʞʥʠʡ, 

ʪʦ ʥʦʤʝʨʦʤ ʩʪʨʦʢʠ ʩʯʠʪʘʝʤ ʚʝʨʭʥʠʡ ʠʥʜʝʢʩ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʥʠʤʘʝʤ ʩʦʛʣʘʰʝʥʠʝ 

ʕʡʥʰʪʝʡʥʘ: ʝʩʣʠ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʠʥʜʝʢʩ ʚʩʪʨʝʯʘʝʪʩʷ ʜʚʘʞʜʳ, ʩʥʠʟʫ ʠ 

ʩʚʝʨʭʫ, ʪʦ ʧʦ ʥʝʤʫ ʧʨʦʚʦʜʠʪʩʷ ʩʫʤʤʠʨʦʚʘʥʠʝ, ʠ ʥʠ ʦʜʠʥ ʠʟ ʠʥʜʝʢʩʦʚ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ ʥʝ 

ʜʦʣʞʝʥ ʚʩʪʨʝʯʘʪʴʩʷ ʙʦʣʝʝ ʜʚʫʭ ʨʘʟ. ʇʨʠ ʵʪʦʡ ʬʦʨʤʝ ʟʘʧʠʩʠ ʟʥʘʢ ʩʫʤʤʠʨʦʚʘʥʠʷ 

ʦʧʫʩʢʘʝʪʩʷ, ʤʥʦʛʦʯʣʝʥ ʚʳʛʣʷʜʠʪ ʢʘʢ ʦʜʥʦʯʣʝʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʩʪʠʪʴ 

ʚʳʢʣʘʜʢʠ, ʧʨʦʚʦʜʷ ʠʭ ʧʨʦʩʪʦ ʬʦʨʤʘʣʴʥʦ.  
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ʇʨʠ ʪʘʢʦʤ ʠʟʣʦʞʝʥʠʠ ʦʩʥʦʚʥʳʝ ʬʦʨʤʫʣʳ ʚʳʚʦʜʷʪʩʷ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ, ʣʦʛʠʯʝʩʢʠ 

ʚʳʪʝʢʘʶʱʠʤ ʠʟ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʥʝ ʪʨʝʙʫʶʱʠʤ ʢʘʢʠʭ-ʣʠʙʦ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʠʝʤʦʚ. ʕʪʠ 

ʬʦʨʤʫʣʳ ʣʝʛʢʦ ʟʘʧʠʩʳʚʘʶʪʩʷ ʙʝʟ ʬʦʨʤʘʣʴʥʦʛʦ ʟʘʫʯʠʚʘʥʠʷ, ʘ ʧʝʨʝʭʦʜ ʦʪ ʟʘʧʠʩʠ 

ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʚ ʚ ʠʥʜʝʢʩʥʦʡ ʬʦʨʤʝ ʢ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʘʪʨʠʯʥʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ çʧʨʘʚʠʣʘ ʮʝʧʦʯʢʠè, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚʪʦʨʦʡ ʠʥʜʝʢʩ 

ʢʘʞʜʦʛʦ ʩʦʤʥʦʞʠʪʝʣʷ ʜʦʣʞʝʥ ʩʦʚʧʘʜʘʪʴ ʩ ʧʝʨʚʳʤ ʠʥʜʝʢʩʦʤ ʩʣʝʜʫʶʱʝʛʦ. ɽʩʪʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʚʦʟʥʠʢʘʶʪ ʧʨʠʤʝʨʳ ʪʝʥʟʦʨʦʚ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʵʪʦʛʦ 

ʧʦʥʷʪʠʷ. ɼʣʷ ʧʨʠʤʝʨʘ ʧʦʣʫʯʠʤ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʤʘʪʨʠʮʳ ʣʠʥʝʡʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʙʘʟʠʩʘ.  

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ( )
j

iA a=  ʠ ( )
j

i
A a

¡

¡
¡=  ʤʘʪʨʠʮʳ ʣʠʥʝʡʥʦʛʦ ʦʧʝʨʘʪʦʨʘ : n nf ­V V  

ʚ ʙʘʟʠʩʘʭ ( )ie  ʠ ( )ie¡  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ( )
i
iT t¡=  ï ʤʘʪʨʠʮʫ ʧʝʨʝʭʦʜʘ ʦʪ ʧʝʨʚʦʛʦ ʠʟ ʵʪʠʭ 

ʙʘʟʠʩʦʚ ʢʦ ʚʪʦʨʦʤʫ, 1
( )

i
iT t
¡-

=  ï ʦʙʨʘʪʥʫʶ ʢ ʥʝʡ. ʊʦʛʜʘ 

( ) ( ) ( )
i i i j i j j

i i i i i i i j i i j jf e f t e t f e t a e t a t e
¡

¡ ¡ ¡ ¡ ¡ ¡= = = = . ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ( )
j

i ji
f e a e

¡
¡ ¡¡= . ɺ ʩʠʣʫ 

ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ ʚ ʟʘʜʘʥʥʦʤ ʙʘʟʠʩʝ, ʧʦʣʫʯʘʝʤ: 
j j j i

j i ii
a t a t
¡ ¡

¡¡=  (ʚ ʧʨʘʚʦʡ 

ʯʘʩʪʠ ʩʦʤʥʦʞʠʪʝʣʠ ʨʘʩʧʦʣʘʛʘʝʤ ʧʦ ʧʨʘʚʠʣʫ ʮʝʧʦʯʢʠ). ʆʪʩʶʜʘ ʠ ʚʳʪʝʢʘʝʪ ʠʟʚʝʩʪʥʦʝ 

ʨʘʚʝʥʩʪʚʦ 1
A T AT

-¡= . 

ʇʝʨʝʭʦʜ ʢ ʠʥʜʝʢʩʥʦʡ ʬʦʨʤʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʠ ʯʪʝʥʠʠ ʵʪʦʛʦ 

ʢʫʨʩʘ. ɽʩʪʴ ʠ ʜʨʫʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢ, ʧʨʠ ʠʟʣʦʞʝʥʠʠ ʪʝʤʳ çʃʠʥʠʠ ʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘè ʧʨʠʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʣʠʥʠʡ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʘ ʦʩʥʦʚʝ 

ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. ʇʨʠ ʠʟʣʦʞʝʥʠʠ ʪʝʤʳ çʉʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʳè ʧʦʣʥʦʩʪʴʶ 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʤʝʪʦʜ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʜʦʧʦʣʥʝʥʠʡ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚ ʩʣʫʯʘʝ ʧʨʦʩʪʳʭ 

ʢʦʨʥʝʡ ʥʘʭʦʜʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʳ ʦʯʝʥʴ ʣʝʛʢʦ, ʘ ʜʣʷ ʤʘʪʨʠʮ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ï 

ʫʩʪʥʦ.  

ɼʣʷ ʙʦʣʴʰʝʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠʟʣʦʞʝʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ 

ʥʝʩʪʘʥʜʘʨʪʥʳʝ. ʇʨʠʚʝʜʝʤ ʦʜʠʥ ʠʟ ʥʠʭ. 

ʇʨʠʤʝʨ. ɽʩʣʠ ʩʠʩʪʝʤʘ ),,,( 21 meee
d

>
dd

 ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ E  

ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʘ, 1 2( , , , )me e eW = L , ʪʦ ʢʘʞʜʳʡ ʚʝʢʪʦʨ xÍE  ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ 1 2x x x= + , ʛʜʝ 1 prx x= ÍW W, ʘ 2x
^

ÍW . ʊʦʛʜʘ,  

2 2 2
1 2 1 2 1 1 2 2 1 2( ) ( )x x x x x x x x x x x= + Ö + = + Ö + Ö + =

2 2

1 2x x+
. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
2 2 2 2

1 2x x x x= - ¢ , ʠʣʠ 
2 2

pr x x¢W . ʇʦʣʫʯʝʥʥʦʝ 

ʥʝʨʘʚʝʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʠʟʚʝʩʪʥʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ: 

ʜʣʠʥʘ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʥʘ ʧʣʦʩʢʦʩʪʴ ʠʣʠ ʧʨʷʤʫʶ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʜʣʠʥʳ 

ʩʘʤʦʛʦ ʚʝʢʪʦʨʘ.  

ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʟʘʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʘ, 
2

2

1

pr
m

i

i

x x

=

=äW , ʛʜʝ 

miexx ii ,1, =Ö=
dd

 ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʌʫʨʴʝ ʚʝʢʪʦʨʘ x  ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ),,,( 21 meee
d

>
dd

. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʣʶʙʦʛʦ ʚʝʢʪʦʨʘ x  

ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʧʨʘʚʝʜʣʠʚʦ ʥʝʨʘʚʝʥʩʪʚʦ 
22

1

m

i

i

x x

=

¢ä , ʥʘʟʳʚʘʝʤʦʝ 

ʥʝʨʘʚʝʥʩʪʚʦʤ ɹʝʩʩʝʣʷ. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦ [ , ]-p pC  ʩʦ ʩʢʘʣʷʨʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ, ʟʘʜʘʥʥʳʤ ʩ 

ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ ( , ) ( ) ( )f g f x g x dx

p

-p

=ñ . ɺ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ { }1, cos ,sin ; ,kx kx k k nÍ ¢  ʷʚʣʷʝʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʦʡ. ɼʣʷ ʣʶʙʦʡ ʬʫʥʢʮʠʠ 

[ , ]f Í -p pC  ʢʦʵʬʬʠʮʠʝʥʪʳ ʌʫʨʴʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʨʪʦʛʦʥʘʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʚʳʯʠʩʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 0

1 1
( ,1) ( )

2 2
f f x dx

p

-p

a = =
p pñ

, ʧʨʠ kÍ

1 1
( ,cos ) ( )coska f kx f x kx dx

p

-p

= =
p pñ

, 
1 1

( ,sin ) ( )sinkb f kx f x kx dx

p

-p

= =
p pñ

. 

ɺ ʵʪʦʤ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʥʝʨʘʚʝʥʩʪʚʦ ɹʝʩʩʝʣʷ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʪʘʢ: ʜʣʷ ʣʶʙʦʛʦ 

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ n: 

2
2 2 20

1

1
( ) ( )

2

n

k k

k

a
a b f x dx

p

= -p

+ + ¢
p

ä ñ
. 

ɺ ʩʚʦʝʤ ʜʦʢʣʘʜʝ ʘʚʪʦʨʳ ʧʣʘʥʠʨʫʶʪ ʨʘʩʩʢʘʟʘʪʴ ʠ ʦ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʚʳʰʝʥʘʟʚʘʥʥʦʛʦ ʢʫʨʩʘ: ʦ ʤʝʪʦʜʠʢʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ 

ʧʨʠʤʝʥʝʥʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʟʝʥʪʘʮʠʡ ʧʨʠ ʯʪʝʥʠʠ ʣʝʢʮʠʡ, ʘ ʪʘʢʞʝ ʦ 

çʤʘʣʝʥʴʢʠʭ ʭʠʪʨʦʩʪʷʭè ʧʨʠ ʨʝʰʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʀ ʆɹʋʏɽʅʀʀ ʉʊʋɼɽʅʊʆɺ  

ʄɸʊɽʄɸʊʀʏɽʉʂʆʄʋ ɸʅɸʃʀɿʋ  

ɹʨʦʚʢʘ ʅ.ɺ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ɼʠʥʘʤʠʯʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʬʝʨʳ, ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʥʘ 

ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʣʘʚʠʥʦʦʙʨʘʟʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ (ʟʘ 

ʧʦʩʣʝʜʥʠʭ ʧʷʪʴ ʣʝʪ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʧʨʦʠʟʚʝʜʝʥʦ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ ʟʘ ʚʩʶ 

ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ ʠʩʪʦʨʠʶ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʩʪʨʦʡʢʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʘ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʚʢʣʶʯʘʝʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʧʝʨʝʯʝʥʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟʫʯʘʶʪʩʷ ʥʘ ʧʝʨʚʦʤ-ʚʪʦʨʦʤ ʢʫʨʩʘʭ. 

ʉʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʘʣʛʝʙʨʘ, ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʠ ʜʨ. ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʩʪʘʝʪʩʷ ʠʥʚʘʨʠʘʥʪʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 

ʢʣʘʩʩʠʯʝʩʢʦʝ ʷʜʨʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʷʚʣʷʝʪʩʷ ʙʘʟʠʩʦʤ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʜʚʫʭ ʧʝʨʚʳʭ ʠ ʯʝʪʚʝʨʪʦʛʦ ʢʫʨʩʦʚ 

ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʂʦʤʧʴʶʪʝʨʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ 

ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè ɹɻʋ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʩʝʨʴʝʟʥʦʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʩʚʦʝʥʠʝ ʤʝʪʦʜʦʚ, ʧʫʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʟʥʘʣʠ  ʚʝʜʫʱʠʤʠ ʤʦʪʠʚʘʤʠ ʦʙʫʯʝʥʠʷ ʥʘ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ 

ʬʘʢʫʣʴʪʝʪʝ 81,7% ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ (155 ʯʝʣ), 90,6% ʚʪʦʨʦʢʫʨʩʥʠʢʦʚ  (163 ʯʝʣ) ʠ  94% ( 

166 ʯʝʣ) ʚʳʧʫʩʢʥʠʢʦʚ ʙʘʢʘʣʘʚʨʠʘʪʘ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʠʤʦʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʦʥʦ ʚʳʩʪʫʧʘʝʪ ʦʩʥʦʚʘʥʠʝʤ 
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ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ. ʉʦʦʪʥʝʩʝʥʠʝ 

ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʷʜʨʘ ʩ ʤʝʪʦʜʘʤʠ, ʧʦʜʭʦʜʘʤʠ ʠʥʞʝʥʝʨʠʠ ʟʥʘʥʠʡ ʢʘʢ 

ʤʝʪʦʜʦʣʦʛʠʝʡ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʞʝʪ ʥʦʩʠʪʴ 

ʦʧʠʩʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʘʢʪʦʚ, 

ʧʨʦʷʚʣʝʥʠʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ çʢʦʤʧʴʶʪʝʨʥʳʭè ʜʠʩʮʠʧʣʠʥʘʭ 

ʦʩʥʦʚʘʥʦ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʘʢʪʠʚʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩ ʫʯʝʪʦʤ 

ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʜʝʨʞʘʥʠʷ ï ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʦʪ ʧʦʜʭʦʜ ʩʦʛʣʘʩʫʝʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʩ ʧʦʣʦʞʝʥʠʷʤʠ ʠʥʞʝʥʝʨʠʠ 

ʟʥʘʥʠʡ, ʚʦ-ʚʪʦʨʳʭ, ʩ ʪʝʥʜʝʥʮʠʝʡ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ (ʠʣʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ) 

ʤʳʰʣʝʥʠʷ. ʇʦʣʫʯʠʚʰʘʷ ʥʘʯʘʣʦ ʝʱʝ ʚ 1970-ʭ ʛʦʜʘʭ ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʕʜʚʘʨʜʘ 

ʌʝʡʛʝʥʙʘʫʤʘ ʦʙʣʘʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʦʠʩʢʦʤ, ʘʥʘʣʠʟʦʤ, ʩʧʦʩʦʙʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ 

ʤʝʪʦʜʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʩʚʝʜʝʥʠʡ ʚ ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʩʪʘʣʘ 

ʤʝʪʦʜʦʣʦʛʠʝʡ, ʪʝʦʨʠʝʡ ʠ ʩʬʝʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʟʳʚʘʝʤʦʡ çʠʥʞʝʥʝʨʠʝʡ ʟʥʘʥʠʡè ʠʣʠ 

ʪʝʦʨʠʝʡ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ [2]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʯʴ ʠʜʝʪ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʚʳʧʦʣʥʷʝʤʦʡ ʯʝʣʦʚʝʢʦʤ ʣʠʙʦ ʢʦʤʧʴʶʪʝʨʦʤ), ʢʘʩʘʶʱʝʡʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʵʢʩʧʝʨʪʥʦʛʦ ʟʥʘʥʠʷ ʠʟ ʥʝʢʦʪʦʨʦʡ ʧʨʦʙʣʝʤʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʨʝʯʴ ʠʜʝʪ ʦ 

ʨʝʰʝʥʠʠ çʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭè ʟʘʜʘʯ, ʪʦ ʝʩʪʴ ʪʝʭ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʜʘʥʳ ʚ ʯʠʩʣʦʚʦʡ ʬʦʨʤʝ, 

ʥʦʩʷʪ ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʢʘʢ ʥʝ ʠʤʝʶʪ ʝʜʠʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ, ʦʙʣʘʜʘʶʪ 

ʥʝʧʦʣʥʦʪʦʡ, ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴʶ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʙʦʣʴʰʦʡ 

ʨʘʟʤʝʨʥʦʩʪʴʶ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʰʝʥʠʡ.  ʈʘʟʚʠʪʠʝ ʵʪʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʦʪʚʝʯʘʝʪ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʥʘʫʢʘʤ ʠ ʫʯʝʙʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʦʧʦʨʘ ʥʘ ʩʠʤʚʦʣʴʥʳʡ ʷʟʳʢ, ʘʙʩʪʨʘʢʪʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʲʝʢʪʦʚ 

ʠʟʫʯʝʥʠʷ, ʣʦʛʠʯʥʦʩʪʴ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʴ ʫʪʚʝʨʞʜʝʥʠʡ ʠ ʚʳʚʦʜʦʚ, ʘʣʛʦʨʠʪʤʠʯʥʦʩʪʴ ʨʷʜʘ 

ʤʝʪʦʜʦʚ, ʘ ʜʣʷ ʤʘʪʝʤʘʪʠʢʠ ī ʥʝʦʩʫʱʝʩʪʚʠʤʦʩʪʴ ʵʤʧʠʨʠʯʝʩʢʦʡ  ʧʨʦʚʝʨʢʠ ʨʷʜʘ ʝʝ 

ʧʦʣʦʞʝʥʠʡ  ʠ ʜʨ.[1] ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʤʚʦʣʴʥʦʛʦ ʷʟʳʢʘ ʚ ʤʘʪʝʤʘʪʠʢʝ ʠ ʠʥʬʦʨʤʘʪʠʢʝ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʠʪʴ ʷʟʳʢ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʝʪʝʡ ī ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ 

ʟʥʘʢʦʚʦ-ʩʠʤʚʦʣʴʥʳʭ ʩʭʝʤ, ʛʨʘʬʦʚ ʠ ʜʨ. ʠ ʷʟʳʢ ʬʨʝʡʤʦʚʳʭ ʤʦʜʝʣʝʡ ī ʨʘʟʨʘʙʦʪʢʫ 

ʚʘʨʠʘʮʠʡ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʦʧʦʨʦʡ ʥʘ 

ʫʩʪʦʡʯʠʚʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʠʭ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʨʤʠʥʦʣʦʛʠʝʡ ʠʥʞʝʥʝʨʠʠ 

ʟʥʘʥʠʡ, ʚ ʢʦʪʦʨʦʡ ʙʘʟʘ ʟʥʘʥʠʡ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ 

ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʦʪʚʝʯʘʪʴ ʥʘ ʪʘʢʠʝ ʚʦʧʨʦʩʳ ʠʟ ʵʪʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʦʪʚʝʪʳ ʥʘ ʢʦʪʦʨʳʝ ʚ ʷʚʥʦʤ ʚʠʜʝ ʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʙʘʟʝ.  
ɺ ʦʙʨʘʟʦʚʘʥʠʠ ʟʥʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʘʢʪʫʘʣʠʟʘʮʠʶ ʟʥʘʥʠʡ (ʢʘʢ ʦʩʚʦʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʝʪʦʜʦʚ 

ʨʘʙʦʪʳ ʩ ʥʝʡ), ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʙʦʛʘʱʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ ʦʧʳʪʘ. ʂʘʢ 

ʠʟʚʝʩʪʥʦ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ (ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʦʝ) ʤʳʰʣʝʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʨʘʟʙʠʝʥʠʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʠ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʰʘʛʠ 

(ʜʝʢʦʤʧʦʟʠʮʠʶ), ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʧʨʠʟʥʘʢʦʚ (ʧʘʪʪʝʨʥʦʚ), ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʠʪʴ ʦʩʥʦʚʥʫʶ ʟʘʜʘʯʫ, ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ: ʚʳʷʚʣʝʥʠʝ ʠ ʫʯʝʪ ʢʣʶʯʝʚʳʭ ʠ 

ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʚʷʟʝʡ, ʩʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʳʜʫʱʠʭ ʰʘʛʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʠ ʦʮʝʥʢʫ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ [3].  
ɺ ʧʨʘʢʪʠʢʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʟʘʜʘʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʷʚʣʝʥʠʝʤ ʢʣʶʯʝʚʳʭ, ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʥʳʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ ʩʚʦʡʩʪʚ (ʦʪʥʦʰʝʥʠʡ), ʨʘʟʨʘʙʦʪʢʦʡ ʰʘʙʣʦʥʦʚ (ʬʨʝʡʤʦʚ) 

ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ ʩ ʨʘʥʜʦʤʥʦʡ ʛʝʥʝʨʘʮʠʝʡ ʚʭʦʜʷʱʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʩʫʪʴ 



59 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʠ ʘʥʘʣʠʪʠʢʦ-ʧʨʦʮʝʜʫʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ [1].  

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ - ʚʳʷʚʣʝʥʠʝ ʦʙʱʠʭ ʯʝʨʪ ʚ ʬʦʨʤʫʣʠʨʦʚʢʘʭ 

ʦʧʨʝʜʝʣʝʥʠʡ, ʩʚʦʡʩʪʚ ʠ ʪʝʦʨʝʤ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʟʥʘʢʦʚʦ-ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ ʦʧʳʪʘ 

ʦʧʝʨʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʆʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʩʠʤʚʦʣʴʥʳʭ 

ʟʘʧʠʩʝʡ ʬʦʨʤʫʣʠʨʦʚʦʢ ʢʨʠʪʝʨʠʝʚ ʠʣʠ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʚ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʧʦʚʪʦʨʷʶʪʩʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʣʠʯʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ. 

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʝʤʘ ʩʤʳʩʣʦʚʳʭ ʦʧʦʨ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʡ ʩʭʦʜʠʤʦʩʪʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʷʜʘ ʠ ʥʝʩʦʙʩʪʚʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʫʢʣʘʜʳʚʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʝʜʠʥʫʶ 

çʢʘʥʚʫè, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʚʘʨʴʠʨʫʶʪʩʷ ʣʠʰʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʙʲʝʢʪʳ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʷʜʘ 

1 1

( ) ( ), , ( ) ( )

n

n n k

n k

u x S x x X R S x u x

¤

= =

= Í Ë =ä ä ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʘʚʥʦʤʝʨʥʦʡ ʩʭʦʜʠʤʦʩʪʠ ʥʘ ʷʟʳʢʝ çe-dè ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ çʮʝʧʦʯʢʠè: 

 

0 : ( ) ( )
n

n N n n x X S x S x
e e

"e> $ Í " > " Í Ý - <e. 

ɼʣʷ ʥʝʩʦʙʩʪʚʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ() ( ), ,
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ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʨʘʚʥʦʤʝʨʥʦʡ ʩʭʦʜʠʤʦʩʪʠ ʥʘ ʤʥʦʞʝʩʪʚʝ X ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʚ ʚʠʜʝ: 
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ɺ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʪʨʠ ʢʣʶʯʝʚʳʭ ʬʨʘʛʤʝʥʪʘ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʟʥʘʯʢʘʤʠ , 

ʦʜʥʦʪʠʧʥʳ ʠ ʥʝʠʟʤʝʥʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʩʫʱʥʦʩʪʠ: ʧʝʨʚʳʡ ï ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ e ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʳʡ ʦʙʲʝʢʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʚʳʙʦʨʘ e ( 0"e > $é); 

ʚʪʦʨʦʡ - ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʜʘʣʝʝ ʫʩʣʦʚʠʝ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ ʚʩʝʤ ʤʥʦʞʝʩʪʚʝ X
, ʪ. ʝ. x X" Í ; ʪʨʝʪʠʡ - ʦʮʝʥʢʘ ʤʦʜʫʣʷ ʨʘʟʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʜʝʣʝʥʥʳʝ ʚʳʰʝ ʬʨʘʛʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʩʤʳʩʣʦʚʳʤʠ ʦʧʦʨʘʤʠ 

ʧʦʥʷʪʠʷ ʨʘʚʥʦʤʝʨʥʦʡ ʩʭʦʜʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʟʫʯʘʝʪʩʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʥʳʤ ʦʙʴʝʢʪʘ 

ʢʫʨʩʘ ï ʬʫʥʢʮʠʷʤ, ʠʥʪʝʛʨʘʣʘʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʨʷʜʘʤ. ɽʩʣʠ ʬʨʘʛʤʝʥʪʳ, ʩʪʦʷʱʠʝ ʚ 

ʧʨʠʚʝʜʝʥʥʳʭ ʬʦʨʤʫʣʠʨʦʚʢʘʭ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʝʨʝʤʝʩʪʠʪʴ ʥʘ ʧʝʨʚʦʝ, ʪʦ ʧʦʣʫʯʠʤ 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʝ ʨʘʚʥʦʤʝʨʥʦʡ, ʘ ʧʦʪʦʯʝʯʥʦʡ ʩʭʦʜʠʤʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʷʜʘ ʠʣʠ 

ʥʝʩʦʙʩʪʚʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ. ʕʪʦ ʢʘʢ ʧʝʨʝʥʦʩ ʟʘʧʷʪʦʡ ʚ ʠʟʚʝʩʪʥʦʡ ʬʨʘʟʝ çʂʘʟʥʠʪʴ ʥʝʣʴʟʷ 

ʧʦʤʠʣʦʚʘʪʴè. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʩʢʨʠʥʰʦʪʘ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʵʪʠʭ 

ʬʦʨʤʫʣʠʨʦʚʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʝʤʘ ʩʤʳʩʣʦʚʳʭ ʦʧʦʨ 

ʪʘʢʞʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʦʩʪʠ ʬʫʥʢʮʠʡ ʦʜʥʦʡ ʠ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʤʠ 

ʜʨʫʛʠʤʠ ʧʦʥʷʪʠʷʤʠ ʢʫʨʩʘ.  

ɸʥʘʣʠʪʠʢʦ-ʧʨʦʮʝʜʫʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʰʘʙʣʦʥʦʚ 

(ʬʨʝʡʤʦʚ) ʟʘʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʪʦʨʳʭ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʤʝʪʦʜ, ʢʨʠʪʝʨʠʡ ʠʣʠ ʧʨʠʟʥʘʢ 

ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʩʨʝʜʩʪʚʘʤʠ Volfram Mathematica. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʭ, ʢʘʢ  

1
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ɺʳʧʦʣʥʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʥʠʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʦʛʦ, ʢʘʢʦʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʠʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʝʪ ʦʧʪʠʤʘʣʴʥʳʤ, ʘ ʜʘʣʝʝ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʡ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʦʩʥʦʚʳ 

ʜʝʡʩʪʚʠʡ ʜʣʷ ʝʛʦ ʨʝʰʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʜʘʥʠʷʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ 

ʫʩʣʦʞʥʝʥʠʷ ʟʘʜʘʥʠʡ. ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ ʩʦʩʪʦʠʪ 

ī  ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʤʚʦʣʴʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ 

ʥʘʛʣʷʜʥʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʥʘʣʠʪʠʢʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ  ʜʝʷʪʝʣʴʥʦʩʪʴʶ,   

ī ʚʢʣʶʯʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʠʜʝ ʧʦʩʪʘʥʦʚʢʠ ʚʦʧʨʦʩʦʚ ʠʣʠ 

ʚʳʷʚʣʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʢʦʪʦʨʳʝ ʧʦʙʫʞʜʘʶʪ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʦʩʤʳʩʣʝʥʠʶ ʠ 

ʠʟʫʯʝʥʠʶ ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʩʚʦʡʩʪʚ ʠ ʦʪʥʦʰʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, 

ī ʚ ʧʝʨʝʢʣʶʯʝʥʠʠ  ʩʪʫʜʝʥʪʦʚ ʩ  ʩʦʟʝʨʮʘʪʝʣʴʥʦ-ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʥʘ ʘʢʪʠʚʥʦ-

ʜʝʷʪʝʣʴʥʦʩʪʥʫʶ ʧʦʟʠʮʠʶ.  
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ʉʇɽʎʀʌʀʂɸ ʋʏɽɹʅʆɻʆ ʇʆʉʆɹʀʗ çʆʉʅʆɺʓ ɺʓʉʐɽʁ ʄɸʊɽʄɸʊʀʂʀ 

ʀ ʊɽʆʈʀʀ ɺɽʈʆʗʊʅʆʉʊɽʁè ɼʃʗ ʉʊʋɼɽʅʊʆɺ ʉʇɽʎʀɸʃʔʅʆʉʊɽʁ 

çʉʆʎʀʆʃʆɻʀʗè, çʉʆʎʀɸʃʔʅʓɽ ʂʆʄʄʋʅʀʂɸʎʀʀè 

ɺʝʣʴʢʦ ʆ.ɸ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ʉʚʷʟʴ ʩʦʮʠʦʣʦʛʠʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʪʝʩʥʦʡ ʠ 

ʤʥʦʛʦʧʣʘʥʦʚʦʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʩʦʮʠʦʣʦʛʘ, ʥʝ 

ʟʥʘʶʱʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʚ ʦʙʱʝʩʪʚʝ. ʇʦʵʪʦʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ 

ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʦʙʱʝʤ ʨʷʜʝ ʜʠʩʮʠʧʣʠʥ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʬʠʣʦʩʦʬʠʠ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ. ɼʠʩʮʠʧʣʠʥʘ çʆʩʥʦʚʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ: çɸʥʘʣʠʟ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè, çʇʨʠʢʣʘʜʥʘʷ ʩʪʘʪʠʩʪʠʢʘè 

çʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè ʠ çʉʦʮʠʘʣʴʥʘʷ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘè. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ, ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʩʪʫʜʝʥʪʘʤ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʦʡ 

ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʠ.  

ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʙʣʝʤʘʤ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʚʫʟʘʭ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʜʦʣʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʮʠʧ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
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ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʢʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ 

ʢʘʬʝʜʨʳ ʦʙʱʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʟʜʘʥʦ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ [1]. ʇʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʬʘʢʫʣʴʪʝʪʘ ʬʠʣʦʩʦʬʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ ɹɻʋ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ çʉʦʮʠʦʣʦʛʠʷè, 

çʉʦʮʠʘʣʴʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠè. 

ɼʘʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʥʘʧʠʩʘʥʦ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʯʪʝʥʠʷ ʣʝʢʮʠʡ ʠ ʚʝʜʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʥʘ ʬʘʢʫʣʴʪʝʪʝ 

ʬʠʣʦʩʦʬʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ ʧʦʩʦʙʠʠ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʝʰʝʥʠʶ ʪʠʧʦʚʳʭ ʧʨʠʤʝʨʦʚ ʠ ʟʘʜʘʯ, ʧʦʷʩʥʷʶʱʠʭ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʯʝʤ ʤʥʦʛʠʝ ʠʟʫʯʘʝʤʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ 

ʠʣʣʶʩʪʨʠʨʫʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷʤʠ ʠʟ ʩʦʮʠʦʣʦʛʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʯ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ 

ʧʦʩʦʙʠʠ ʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʦʜʦʙʨʘʥʳ ʪʘʢ, ʯʪʦʙʳ 

ʧʦʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚ ʩʬʝʨʝ ʙʫʜʫʱʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʘʤʠ ʜʠʩʮʠʧʣʠʥ çʆʩʥʦʚʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡè ʜʘʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʜʝʣʦʚ, ʢʦʪʦʨʳʝ 

ʦʭʚʘʪʳʚʘʶʪ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʩʦʮʠʦʣʦʛʠʠ:  

1. çʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʢ ʩʦʮʠʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤè,  

2. çʕʣʝʤʝʥʪʳ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʦ ï 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳè,  

3. çʆʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʦ 

ï ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳè,  

4. çʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭè,  

5. çʆʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʦʮʠʦʣʦʛʠʠè.  

ʇʨʠ ʚʳʙʦʨʝ ʪʝʤ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʳʩʪʫʧʘʣ ʧʨʠʥʮʠʧ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʪʝʩʥʫʶ ʩʚʷʟʴ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʫʜʫʱʠʭ ʩʦʮʠʦʣʦʛʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʩʦʮʠʘʣʴʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ [2]. ʇʦʵʪʦʤʫ ʧʨʠ ʧʦʜʙʦʨʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʟʘʥʷʪʠʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʜʘʯʠ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʨʝʘʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʪʝ ʠʣʠ ʠʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʣʠ 

ʷʚʣʝʥʠʷ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʢ ʩʦʮʠʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤè ʨʘʩʩʤʦʪʨʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ 

ʤʥʦʞʝʩʪʚ ʢ ʘʥʢʝʪʥʳʤ ʦʧʨʦʩʘʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʛʨʫʧʧʘʤ. ʅʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ 

ʧʦʢʘʟʘʥʦ, ʢʘʢ ʤʦʱʥʦʩʪʴ ʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʨʘʟʥʦʩʪʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʤʝʨʦʡ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʘʤʠ ʘʥʢʝʪ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʦʧʨʦʩʦʚ. ɹʠʥʘʨʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʠʝ ʙʠʥʘʨʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʢʘʢ çʙʳʪʴ 

ʦʜʥʦʢʣʘʩʩʥʠʢʦʤè, çʙʳʪʴ ʨʦʜʩʪʚʝʥʥʠʢʦʤè, çʙʳʪʴ ʩʪʘʨʰʝè. ʉʪʫʜʝʥʪʳ ʫʯʘʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʩ ʧʦʤʦʱʴʶ ʙʠʥʘʨʥʳʭ ʦʪʥʦʰʝʥʠʡ 

[3]. 

ʕʣʝʤʝʥʪʳ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ, ʘ ʠʤʝʥʥʦ ʤʘʪʨʠʮʳ ʪʘʢʞʝ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʟʘʜʘʯʘʭ, ʠʟʫʯʘʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʦʮʠʘʣʴʥʦ ï 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʄʘʪʨʠʯʥʘʷ ʬʦʨʤʘ ʟʘʧʠʩʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʢʦʤʧʘʢʪʥʦʩʪʠ ʟʘʧʠʩʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ, ʦʥʘ ʧʦʤʦʛʘʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺʝʩʴʤʘ ʫʜʦʙʥʳʤ ʠ ʧʦʣʝʟʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʘʧʧʘʨʘʪʦʤ ʷʚʣʷʝʪʩʷ ʤʘʪʨʠʯʥʳʡ ʤʝʪʦʜ ʚ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɺ ʪʝʤʝ 

çʄʘʪʨʠʯʥʦʝ ʠʩʯʠʩʣʝʥʠʝè ʩʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʩʪʨʦʠʪʴ ʤʘʪʨʠʮʫ ʧʨʠʨʦʩʪʦʚ ʜʦʭʦʜʦʚ. ɺ ʪʝʤʝ 
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çʈʝʰʝʥʠʝ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡè ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ 

ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʨʘʚʥʦʚʝʩʠʝ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ [4]. 

ɺ ʪʝʤʝ çʆʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʩʦʮʠʘʣʴʥʦ ï ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳè ʧʦʢʘʟʳʚʘʝʪʩʷ, ʢʘʢ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʨʝʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʤʠʢʨʦʵʢʦʥʦʤʠʢʝ [5].  

ɼʣʷ ʦʧʠʩʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʷʚʣʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʩʪʨʦʝʥʠʝ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʦʩʥʦʚʘʥʦ ʥʘ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ. ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ, ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʧʨʦʩʘʭ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʟʘʢʘʟʯʠʢʫ ʥʫʞʝʥ ʜʦʩʪʦʚʝʨʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʥʦ ʜʦʩʪʦʚʝʨʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʪʨʝʙʫʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ, ʯʪʦ ʪʘʢʦʝ 

çʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝè, çʩʫʱʝʩʪʚʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴè, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʥʝʥʘʜʝʞʥʳʭ ʚʳʚʦʜʦʚ, ʠʟʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʚʳʙʦʨʢʠ, 

ʧʦʩʪʨʦʠʪʴ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ ʩʦʮʠʘʣʴʥʳʭ ʷʚʣʝʥʠʡ [6]. 

ʀʟʫʯʘʷ ʪʝʤʫ: çʆʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʦʮʠʦʣʦʛʠʠè ʩʪʫʜʝʥʪʳ 

ʟʥʘʢʦʤʷʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, 

ʩʪʨʦʷʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʩʦʮʠʦʣʦʛʠʠ ʚ ʚʠʜʝ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʦʜʝʣʠ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʠ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʧʨʦʚʦʜʷʪʩʷ ʧʦʧʳʪʢʠ 

ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ, ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʠʥʜʠʚʠʜʦʚ, ʪʘʢ ʠ ʤʝʞʣʠʯʥʦʩʪʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʂʣʘʩʩʠʯʝʩʢʠʤ ʦʙʨʘʟʮʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʩʦʮʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 

ʤʦʜʝʣʴ ʧʦʜʨʘʞʘʪʝʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʅ. ʈʘʰʝʚʩʢʦʛʦ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, 

ʠʟʫʯʘʝʤʳʭ ʚ ʩʦʮʠʦʣʦʛʠʠ, ʤʳ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʩʷ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʚ ʚʠʜʝ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ɺ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʩʦʮʠʦʛʝʥʝʟʘ, ʛʨʫʧʧʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʚʢʣʶʯʝʥʥʦʩʪʠ ʚ ʤʘʣʫʶ ʜʠʩʢʫʩʩʠʦʥʥʫʶ ʛʨʫʧʧʫ ʣʝʞʘʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ ʚ ʚʠʜʝ 

ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʄʝʞʦʪʨʘʩʣʝʚʦʛʦ ʙʘʣʘʥʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʄʦʜʝʣʴ ʃʝʦʥʪʴʝʚʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʚʳʷʩʥʝʥʠʷ ʚʦʧʨʦʩʘ, ʢʘʢʠʤ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʚʝʣʠʯʠʥʫ ʜʘʥʥʦʛʦ ʢʦʥʝʯʥʦʛʦ ʩʧʨʦʩʘ. ʅʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʛʨʘʬʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩʠʤʤʝʪʨʠʯʥʳʭ (ʜʚʫʩʪʦʨʦʥʥʠʭ) ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʦʙʲʝʢʪʘʤʠ, ʥʘʧʨʠʤʝʨ, ʦʪʥʦʰʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʣʶʜʴʤʠ. ʆʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʛʨʘʬʳ ʫʜʦʙʥʳ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ (ʪ.ʝ. ʤʦʛʫʱʠʭ ʙʳʪʴ ʦʜʥʦʩʪʦʨʦʥʥʠʤʠ) 

ʦʪʥʦʰʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʣʶʙʚʠ, ʟʘʚʠʩʪʠ, ʟʘʙʦʪʳ, ʧʦʜʯʠʥʝʥʥʦʩʪʠ [7]. 

ɸʚʪʦʨʳ ʧʦʩʪʘʨʘʣʠʩʴ ʚ ʧʦʩʦʙʠʠ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʢʣʶʯʝʚʳʝ ʤʦʤʝʥʪʳ 

ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʘʨʘʜʠʛʤʳ. ʆʜʥʦʡ ʠʟ ʪʝʭʥʦʣʦʛʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʷʚʣʷʝʪʩʷ ʦʨʛʜʝʷʪʝʣʴʥʦʩʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʚʨʠʩʪʠʯʝʩʢʦʡ, ʜʠʘʣʦʛʦʚʦʡ, ʧʨʦʜʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

ʕʚʨʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡ. ʕʪʦʪ ʤʝʪʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ 

ʧʦʥʠʤʘʥʠʶ ʠ ʟʘʢʨʝʧʣʝʥʠʶ ʚ ʧʘʤʷʪʠ ʪʝʭ ʤʘʪʝʨʠʘʣʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʦʙʫʯʘʶʱʠʡʩʷ 

ʦʟʥʘʢʦʤʠʣʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʧʦ ʜʠʩʮʠʧʣʠʥʝ. ɸʚʪʦʨ ʨʘʟʨʘʙʦʪʘʣʘ 

ʢʦʤʧʣʝʢʪ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʜʘʥʥʦʤ ʧʦʩʦʙʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʧʨʠʚʦʜʠʪ ʩʪʫʜʝʥʪʦʚ ʢ ʚʳʚʦʜʫ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʩ ʪʝʤ, ʯʪʦʙʳ 

ʙʳʩʪʨʝʝ, ʣʫʯʰʝ ʨʝʰʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ, ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʮʠʦʣʦʛʘ. ʏʪʦ ʧʦʚʳʩʠʪ ʤʦʪʠʚʘʮʠʶ 

ʠʟʫʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʳ ʧʦ ʦʩʥʦʚʘʤ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ʚʦʦʙʱʝ, 

ʘʢʪʠʚʠʟʠʨʫʝʪ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ. 
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ʇʈɽʇʆɼɸɺɸʅʀɽ ɼʀʉʎʀʇʃʀʅʓ çʆʉʅʆɺʓ ɺʓʉʐɽʁ ʄɸʊɽʄɸʊʀʂʀ ʀ 

ʊɽʆʈʀʀ ɺɽʈʆʗʊʅʆʉʊɽʁè ʅɸ ʌɸʂʋʃʔʊɽʊɽ ʌʀʃʆʉʆʌʀʀ ʀ 

ʉʆʎʀɸʃʔʅʓʍ ʅɸʋʂ ɹɻʋ  

ɺʝʣʴʢʦ ʆ. ɸ., ʂʝʧʯʠʢ ʅ. ɺ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ʆʜʥʘ ʠʟ ʥʘʩʫʱʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʩʦʮʠʦʣʦʛʠʠ. ʇʨʘʚʠʣʴʥʦʝ 

ʧʦʥʠʤʘʥʠʝ ʵʪʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʩʦʟʥʘʥʠʶ 

ʤʦʪʠʚʠʨʦʚʘʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʩʦʮʠʘʣʴʥʦ-

ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ɺʘʞʥʦ, ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ ʧʦʥʠʤʘʣʠ ʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʦʣʴ 

ʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʣʶʜʴʤʠ.  

ʅʘ ʬʘʢʫʣʴʪʝʪʝ ʬʠʣʦʩʦʬʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ ɹɻʋ ʩʦʮʠʦʣʦʛʘʤ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ 

ʩʦʮʠʘʣʴʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ ʧʨʝʧʦʜʘʸʪʩʷ ʫʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ çʆʩʥʦʚʳ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè. 

ʎʝʣʴ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ï ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʦʨʠʝʥʪʘʮʠʷ ʠʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ 
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ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ 

ʩʦʮʠʦʣʦʛʠʠ [1]. 

ɿʘʜʘʯʠ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ: 

1. ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠʜʝʘʣʠʟʘʮʠʠ;  

2. ʦʩʚʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʮʠʦʣʦʛʘ;  

3. ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʯʝʙʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʡ ʩʬʝʨʘʭ ʦʩʥʦʚ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʵʣʝʤʝʥʪʦʚ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ;  

4. ʦʩʚʦʝʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʟʥʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʮʠʦʣʦʛʘ;  

5. ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʚʦʧʨʦʩʘʤ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʚ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢʘʭ [2]. 

ɺʩʝʛʦ ʥʘ ʠʟʫʯʝʥʠʝ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʆʩʥʦʚʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡè ʦʪʚʝʜʝʥʦ 68 ʘʫʜʠʪʦʨʥʳʭ ʯʘʩʦʚ, ʠʟ ʥʠʭ: ʣʝʢʮʠʠ ï 34 ʯʘʩʘ, ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʟʘʥʷʪʠʷï 26 ʯʘʩʦʚ, ʫʧʨʘʚʣʷʝʤʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ 8 ʯʘʩʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, 

ʢʦʥʝʯʥʦ ʞʝ, ʥʝʚʝʣʠʢʦ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩʦ ʩʪʫʜʝʥʪʘʤʠ-

ʛʫʤʘʥʠʪʘʨʠʷʤʠ, ʢʦʪʦʨʳʝ ʜʦ ʵʪʦʛʦ ʥʝ ʠʟʫʯʘʣʠ ʚʳʩʰʫʶ ʤʘʪʝʤʘʪʠʢʫ.  

ʍʦʪʷ ʨʘʙʦʪʘ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʝ ʩʚʷʟʘʥʘ ʩ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʥʘʣʠʪʠʢʦʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʫʨʩ çʆʩʥʦʚʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè 

ʫʩʪʫʧʘʝʪ ʧʦ ʦʙʲʝʤʫ ʘʥʘʣʦʛʠʯʥʳʤ ʢʫʨʩʘʤ, ʠʟʫʯʘʝʤʳʤ ʢʘʢ ʥʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʄʠʨʦʚʘʷ 

ʵʢʦʥʦʤʠʢʘè ʬʘʢʫʣʴʪʝʪʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʪʘʢ ʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʘʢʫʣʴʪʝʪʘʭ, 

ʥʘʧʨʠʤʝʨ, ʭʠʤʠʯʝʩʢʦʤ. ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʘʚʠʣʴʥʘʷ 

ʨʘʩʩʪʘʥʦʚʢʘ ʧʨʠʦʨʠʪʝʪʦʚ ʧʨʠ ʚʳʙʦʨʝ ʩʦʜʝʨʞʘʥʠʷ ʜʘʥʥʦʛʦ ʢʫʨʩʘ.  

ʇʨʠ ʚʳʙʦʨʝ ʪʝʤ ʢʫʨʩʘ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʳʩʪʫʧʘʣ ʧʨʠʥʮʠʧ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʪʝʩʥʫʶ ʩʚʷʟʴ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʫʜʫʱʠʭ ʩʦʮʠʦʣʦʛʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʩʦʮʠʘʣʴʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ [3]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ çʆʩʥʦʚʳ 

ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè ʚʢʣʶʯʝʥʳ ʨʘʟʜʝʣʳ: çʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ 

ʤʥʦʞʝʩʪʚ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʢ ʩʦʮʠʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤè, çʕʣʝʤʝʥʪʳ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʦ ï ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳè, çʆʩʥʦʚʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʦ ï ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʬʝʨʳè, çʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭè, çʆʩʥʦʚʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʦʮʠʦʣʦʛʠʠè. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʪʝʦʨʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʣʦʞʝʥʘ ʩ ʧʨʠʚʳʯʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʦʛʦʩʪʴʶ.  

ɺ ʭʦʜʝ ʦʩʚʦʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ çʆʩʥʦʚʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡè ʧʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʘʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ:  

1. ʫʩʠʣʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʢʫʨʩʘ; 

2. ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ;  

3. ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ;  

4. ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʠʢʫ MindMapping. 

ʋʩʠʣʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʙʫʜʫʱʠʤ 

ʩʦʮʠʦʣʦʛʘʤ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ ʩʦʮʠʘʣʴʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ ʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʯʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

Å ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠʤʝʨʘʤʠ ʠʟ 

ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳ; 



65 

Å ʠʟʫʯʝʥʠʝ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ; 

Å ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʘʤʠ ʨʝʬʝʨʘʪʦʚ, ʨʘʟʣʠʯʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʜʦʢʣʘʜʦʚ, 

ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʩʚʷʟʴ ʩʦʮʠʦʣʦʛʠʠ ʠ ʤʘʪʝʤʘʪʠʢʠ, ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʚ 

ʩʦʮʠʦʣʦʛʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʢʦʤʧʝʪʝʥʪʥʳʡ ʧʦʜʭʦʜ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʚʷʟʠ ʠ ʢʦʤʧʣʝʢʩʥʦ ʧʦʜʦʡʪʠ ʢ ʧʨʦʙʣʝʤʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʫʜʫʱʠʭ ʩʦʮʠʦʣʦʛʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ 

ʟʘʜʘʥʠʡ ʩʪʫʜʝʥʪʳ ʩʦʟʜʘʶʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʜʫʢʪ, ʦʪʣʠʯʥʳʡ ʦʪ ʜʨʫʛʠʭ, ʨʘʟʚʠʚʘʶʪ 

ʪʚʦʨʯʝʩʢʫʶ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʚʦʧʨʦʩʘʤ ʧʨʠʤʝʥʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸʚʪʦʨʳ ʨʘʟʨʘʙʦʪʘʣʠ ʵʚʨʠʩʪʠʯʝʩʢʠʝ 

ʟʘʜʘʥʠʷ ʧʦ ʪʝʤʘʤ çɻʨʘʬʳ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʠʨʦʜʳ ʠ 

ʦʙʱʝʩʪʚʘè, çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ ʙʠʥʘʨʥʳʭ ʦʪʥʦʰʝʥʠʡè 

[4,5]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ ʙʫʜʫʱʠʭ ʩʦʮʠʦʣʦʛʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʪʝʤʧ ʨʘʙʦʪʳ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʧʦ ʠʟʫʯʝʥʠʶ ʤʘʪʝʨʠʘʣʘ. ɻʣʫʙʦʢʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʦʙʦʩʥʦʚʘʥʥʳʝ, ʪʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʥʝʤʳʩʣʠʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʝʪʦʜʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʤʘʪʝʤʘʪʠʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ɼʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʆʩʥʦʚʳ 

ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʠʢʫ 

MindMapping [6]. ʊʘʢʦʝ ʥʝʦʙʳʯʥʦʝ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʘʫʜʠʪʦʨʠʠ, ʜʝʣʘʝʪ ʟʘʥʷʪʠʝ ʙʦʣʝʝ ʫʚʣʝʢʘʪʝʣʴʥʳʤ, 

ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʫʩʧʝʰʥʦʤʫ ʟʘʧʦʤʠʥʘʥʠʶ ʩʣʦʞʥʦʛʦ ʜʣʷ ʛʫʤʘʥʠʪʘʨʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

ʤʘʪʝʨʠʘʣʘ, ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʥʘ ʟʘʥʷʪʠʷʭ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ɺʳʧʦʣʥʷʷ ʤʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ, ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʩʦʟʜʘʝʪ 

ʩʦʙʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʜʫʢʪ, ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʚʦʨʯʝʩʢʦʛʦ 

ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ.  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʟʘʤʝʪʠʤ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʠʛʨʘʝʪ ʥʝʤʘʣʫʶ ʨʦʣʴ, ʢʘʢ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ʙʫʜʫʱʠʭ ʩʦʮʠʦʣʦʛʦʚ, ʪʘʢ ʠ ʚ ʠʭ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʩʨʘʚʥʠʚʘʪʴ ʷʚʣʝʥʠʷ, ʧʨʦʚʝʨʷʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʣʦʚʝʩʥʳʭ 

ʫʪʚʝʨʞʜʝʥʠʡ, ʧʦʤʦʛʘʝʪ ʦʙʦʩʥʦʚʘʥʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʩʦʙʳʪʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʩʪʘʪʠʩʪʠʢʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʠʟʫʯʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʨʘʟʜʝʣʦʚ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ. ɿʥʘʥʠʝ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʠ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʝʡ ʩʦʮʠʘʣʴʥʳʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ. ʋʤʝʥʠʷ ʢʦʨʨʝʢʪʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʦʧʨʦʩ ʥʘ ʷʟʳʢʝ ʤʘʪʝʤʘʪʠʢʠ, ʘʜʝʢʚʘʪʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ, ʫʪʦʯʥʠʪʴ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚʳʩʪʨʦʝʥʥʫʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʚ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤ ʘʨʩʝʥʘʣʝ ʙʫʜʫʱʝʛʦ 

ʩʦʮʠʦʣʦʛʘ. 
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ʄɽʊʆɼʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ɺʓʉʐɽʁ ʄɸʊɽʄɸʊʀʂʀ ʀ 

ʀʅʌʆʈʄɸʊʀʂʀ ɺ ʇʆɼɻʆʊʆɺʂɽ ʂʋʈʉɸʅʊʆɺ-ʄɽɾɼʋʅɸʈʆɼʅʀʂʆɺ 

ɺʝʣʴʢʦ ʆ.ɸ., ʄʘʨʪʦʥ ʄ.ɺ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʤʠʨʦʚʦʡ ʢʫʣʴʪʫʨʳ. 

ʉʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʚʠʪʳʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʮʝʩʩʘʤʠ 

ʫʩʢʦʨʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʩʠʣʠʣʠ ʨʦʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʪʝʤʘʪʠʢʘ ʚʩʝ 

ʛʣʫʙʞʝ ʧʨʦʥʠʢʘʝʪ ʚʦ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʜʝʠ ʠ ʤʝʪʦʜʳ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʵʢʦʥʦʤʠʢʝ, ʣʠʥʛʚʠʩʪʠʢʝ, ʧʩʠʭʦʣʦʛʠʠ, ʩʦʮʠʦʣʦʛʠʠ, ʧʦʣʠʪʦʣʦʛʠʠ, 

ʶʨʠʩʧʨʫʜʝʥʮʠʠ ʠ ʜʨʫʛʠʭ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʟʥʘʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʠʩʮʠʧʣʠʥ ʷʚʣʷʶʪʩʷ ʧʨʦʬʠʣʴʥʳʤʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ-ʤʝʞʜʫʥʘʨʦʜʥʠʢʦʚ. 

ʇʦʵʪʦʤʫ ʙʝʟ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʝʚʦʟʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ-ʤʝʞʜʫʥʘʨʦʜʥʠʢʘ.  

ɼʦʤʠʥʠʨʫʶʱʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ ï ʛʣʫʙʦʢʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʢʫʨʩʘʥʪʦʚ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʫʨʩʘʥʪʘʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʟʥʘʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʩ ʮʝʣʴʶ ʢʦʨʨʝʢʪʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ, ʧʦʨʫʯʘʝʤʦʡ 

ʢʦʤʧʴʶʪʝʨʫ, ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʇʨʠʦʙʨʝʪʝʥʠʶ ʵʪʠʭ ʫʤʝʥʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʥʘ 
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ʢʦʤʧʴʶʪʝʨʘʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʨʝʘʣʠʟʫʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ.  

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çɺʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘ ʩ ʦʩʥʦʚʘʤʠ ʠʥʬʦʨʤʘʪʠʢʠè 

ʢʫʨʩʘʥʪʳ ʦʩʚʘʠʚʘʶʪ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʨʠʝʤʳ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ (ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʪ.ʧ.), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʦʜʜʝʨʞʢʠ ʜʨʫʛʠʭ ʜʠʩʮʠʧʣʠʥ. ʄʘʪʝʤʘʪʠʢʘ 

ʠ ʦʩʥʦʚʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʝʛʦʜʥʷ ʥʝʨʘʟʜʝʣʠʤʳ, ʠ ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ 

ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʜʠʩʮʠʧʣʠʥ [1, 253]. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʘʶʪ ʩʪʫʜʝʥʪʳ ʨʘʟʥʳʭ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʥʝ ʠʩʢʣʶʯʝʥʠʝ ʠ ʚʦʝʥʥʳʝ ʢʫʨʩʘʥʪʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʦʪʥʦʰʝʥʠʡ. ʏʘʩʪʴ ʩʝʛʦʜʥʷʰʥʠʭ ʩʪʫʜʝʥʪʦʚ ʫʞʝ ʟʘʚʪʨʘ ʙʫʜʫʪ ʧʝʨʝʜʘʚʘʪʴ ʟʥʘʥʠʷ 

ʩʣʝʜʫʶʱʠʤ ʧʦʢʦʣʝʥʠʷʤ ʠʣʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʟʚʠʪʠʠ ʥʘʫʢʠ ʠ ʢʫʣʴʪʫʨʳ. ʕʪʦ ʠ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʩʝʨʴʝʟʥʦʛʦ ʙʝʩʧʦʢʦʡʩʪʚʘ ʟʘ ʢʘʯʝʩʪʚʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʫʯʝʥʠʷ ʢʫʨʩʘʥʪʦʚ-ʤʝʞʜʫʥʘʨʦʜʥʠʢʦʚ. ʉʦʩʨʝʜʦʪʦʯʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʢʦʪʦʨʳʭ 

ʚʦʧʨʦʩʘʭ, ʢʘʩʘʶʱʠʭʩʷ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʙʫʜʫʱʠʭ ʢʫʨʩʘʥʪʦʚ-

ʤʝʞʜʫʥʘʨʦʜʥʠʢʦʚ. ʂʫʨʩʘʥʪʳ ʩʯʠʪʘʶʪ ʤʘʪʝʤʘʪʠʢʫ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʩʥʷʪʴ ʵʪʦʪ çʩʪʨʘʭ ʠ ʙʦʷʟʥʴè, ʚʘʞʥʦ ʚ ʧʨʦʮʝʩʩʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʟʥʘʢʦʤʠʪʴ ʩ ʤʘʪʝʤʘʪʠʢʦʡ ʢʘʢ ʩ ʦʙʱʝʢʫʣʴʪʫʨʥʦʡ 

ʮʝʥʥʦʩʪʴʶ, ʚʳʨʘʙʦʪʘʪʴ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʧʦʟʥʘʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʥʘʤ ʥʘ ʧʦʤʦʱʴ 

ʧʨʠʭʦʜʠʪ ʪʘʙʣʠʯʥʳʡ ʧʨʦʮʝʩʩʦʨ MS Excel, ʢʦʪʦʨʳʡ ʠʟʫʯʘʶʪ ʢʫʨʩʘʥʪʳ ʚ ʙʣʦʢʝ ʧʦ 

ʦʩʥʦʚʘʤ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʆʪʤʝʪʠʤ ʥʝʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ-ʤʝʞʜʫʥʘʨʦʜʥʠʢʦʚ: 

¶ ʫ ʢʫʨʩʘʥʪʦʚ ʦʪʩʫʪʩʪʚʫʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʟʫʯʝʥʠʶ ʠ 

ʧʦʥʠʤʘʥʠʶ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ;  

¶ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʉ ʧʝʨʚʳʭ ʜʥʝʡ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʢʫʨʩʘʥʪʳ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çɺʳʩʰʘʷ 

ʤʘʪʝʤʘʪʠʢʘ ʩ ʦʩʥʦʚʘʤʠ ʠʥʬʦʨʤʘʪʠʢʠè ʥʘʯʠʥʘʶʪ ʦʩʦʟʥʘʚʘʪʴ ʚʩʶ ʩʣʦʞʥʦʩʪʴ ʩʚʦʝʛʦ 

ʧʦʣʦʞʝʥʠʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ: 

¶ ʦʥʠ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʰʢʦʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ (ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʪʘʢʠʝ 

ʩʪʫʜʝʥʪʳ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʠʟʫʯʝʥʠʝ ʛʫʤʘʥʠʪʘʨʥʳʭ ʧʨʝʜʤʝʪʦʚ); 

¶ ʥʘ ʟʘʥʷʪʠʷʭ ʠʭ ʦʢʨʫʞʘʶʪ ʦʜʥʦʢʫʨʩʥʠʢʠ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʧʦʜʛʦʪʦʚʢʠ (ʦʪ 
ʚʳʧʫʩʢʥʠʢʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʰʢʦʣ, ʫʯʠʣʠʱ, ʛʠʤʥʘʟʠʡ, ʣʠʮʝʝʚ ʩ 

çʚʳʩʦʢʠʤè ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ ʜʦ ʚʳʧʫʩʢʥʠʢʦʚ ʩʝʣʴʩʢʠʭ ʰʢʦʣ ʩ çʥʠʟʢʠʤè ʫʨʦʚʥʝʤ 

ʟʥʘʥʠʡ); 

¶ ʢʦʣʠʯʝʩʪʚʦ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʢʫʨʩʫ ʤʘʣʦ, ʘ ʦʙʲʝʤ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʭʦʪʴ ʠ ʥʝʚʝʣʠʢ, ʥʦ ʠ ʥʝʤʘʣ! ʉʧʨʘʚʠʪʴʩʷ ʢʫʨʩʘʥʪʫ ʩ ʤʘʪʝʨʠʘʣʦʤ ʪʨʫʜʥʦ ʠ 

ʩʣʦʞʥʦ, ʘ ʵʪʦ çʫʛʥʝʪʘʝʪè ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ -ʤʝʞʜʫʥʘʨʦʜʥʠʢʘ; 

¶ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ (ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ-

ʚʳʩʢʘʟʳʚʘʥʠʷ: ʩ ʯʝʛʦ ʥʘʯʘʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ, ʛʜʝ ʧʦʩʤʦʪʨʝʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʷ 

ʥʝ ʟʥʘʶ, ʷ ʥʝ ʧʦʥʠʤʘʶ, ʷ çʥʝ ʣʶʙʣʶ ʤʘʪʝʤʘʪʠʢʫè ʠ ʩʘʤʦʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʝ 

ʚʳʩʢʘʟʳʚʘʥʠʝ - ʗ ʥʝ ʤʘʪʝʤʘʪʠʢ, ʷ - ʛʫʤʘʥʠʪʘʨʠʡ, ʷ ï ʚʦʝʥʥʳʡ ʢʫʨʩʘʥʪ). 

¶ ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʧʦ ʢʫʨʩʫ çɺʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘ 
ʩ ʦʩʥʦʚʘʤʠ ʠʥʬʦʨʤʘʪʠʢʠè ʜʣʷ ʢʫʨʩʘʥʪʦʚ ʠʤʝʝʪ ʤʦʪʠʚʘʮʠʷ ʫʯʝʥʠʷ, ʠʥʪʝʨʝʩ ʢ 

ʠʟʫʯʘʝʤʦʤʫ ʧʨʝʜʤʝʪʫ. ʌʦʨʤʠʨʦʚʘʥʠʶ ʠʥʪʝʨʝʩʘ ʢ ʢʫʨʩʫ ʫ ʢʫʨʩʘʥʪʦʚ-

ʤʝʞʜʫʥʘʨʦʜʥʠʢʦʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ 

ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ [2,273]: 

¶ ʚʘʞʥʦ ʢʘʯʝʩʪʚʦ, ʘ ʥʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʠʟʫʯʘʝʤʦʤʫ ʢʫʨʩʫ; 
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¶ ʠʟʣʦʞʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʫʨʩʘ ʜʦʣʞʥʦ ʩʪʨʦʠʪʴʩʷ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʥʷʪʠʡ çʙʣʠʟʢʠʭè ʢ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʢʫʨʩʘʥʪʦʚ; 

¶ ʦʧʠʨʘʪʴʩʷ ʥʘ ʥʘʛʣʷʜʥʳʝ ʤʦʜʝʣʠ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩ ʟʘ ʩʯʝʪ ʙʳʩʪʨʦʛʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ; 

¶ ʢʘʞʜʦʝ ʥʦʚʦʝ ʧʦʥʷʪʠʝ ʜʦʣʞʥʦ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʭʦʜʝ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ 
ʥʝʦʜʥʦʢʨʘʪʥʦ (ʵʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘʟʘʪʴ ʥʘʣʠʯʠʝ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʜʝʣʘʤʠ ʢʫʨʩʘ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ 

ʤʘʪʝʨʠʘʣʘ); 

¶ ʚʘʞʥʦ ʛʨʘʤʦʪʥʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʨʘʟʜʝʣʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ 
ʦʙʫʯʝʥʠʷ ʢʫʨʩʘʥʪʦʚ.  

ʀʟ ʠʟʚʝʩʪʥʦʡ ʤʘʢʩʠʤʫʤʳ çʉʯʘʩʪʴʝ ʣʶʙʚʠ ʚ ʪʦʤ, ʯʪʦʙʳ ʣʶʙʠʪʴè, ʤʳ ʤʦʞʝʤ 

ʩʢʘʟʘʪʴ, ʯʪʦ çʜʦʩʪʦʠʥʩʪʚʦ ʭʦʨʦʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʫʜʦʚʦʣʴʩʪʚʠʝ ʠ 

ʨʘʜʦʩʪʴ ʦʪ ʦʙʨʘʟʦʚʘʥʠʷè. 
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ʉʆɼɽʈɾɸʊɽʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀʄɽʈʅʆʁ ʋʏɽɹʅʆʁ 

ʇʈʆɻʈɸʄʄʓ çʆʉʅʆɺʓ ɺʓʉʐɽʁ ʄɸʊɽʄɸʊʀʂʀ ʀ ʊɽʆʈʀʀ 

ɺɽʈʆʗʊʅʆʉʊɽʁè ɼʃʗ ʉʇɽʎʀɸʃʔʅʆʉʊʀ ʉʆʎʀʆʃʆɻʀʗ 

ɺʝʣʴʢʦ ʆ.ɸ., ʄʘʨʪʦʥ ʄ.ɺ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʩʦʮʠʦʣʦʛʠʠ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢʘʭ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. ʀʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʙʫʜʫʱʠʤʠ 

ʩʦʮʠʦʣʦʛʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʠʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʠ 

ʘʥʘʣʠʟʝ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʫʩʧʝʰʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ 

ʩʪʫʜʝʥʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʫʤʝʥʠʶ ʟʘʜʝʡʩʪʚʦʚʘʪʴ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʚʷʟʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʚ ʠʟʫʯʝʥʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʨʘʟʚʠʪʠʶ ʢʨʠʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʅʝʧʨʝʨʳʚʥʳʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʠʩʢ ʘʢʪʫʘʣʴʥʦʛʦ ʟʥʘʥʠʷ ʦ ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʷʚʣʝʥʠʷʭ ʠ ʧʨʦʮʝʩʩʘʭ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʩʦʮʠʦʣʦʛʠʠ ʠ ʝʸ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʠʥʪʝʨʝʩ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴʥʳʭ ʷʚʣʝʥʠʡ ʠ 

ʧʨʦʮʝʩʩʦʚ.  

ʉʦʜʝʨʞʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʦʮʠʦʣʦʛʦʚ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʠʤ ʨʘʟʚʠʚʘʶʱʠʤ ʧʦʪʝʥʮʠʘʣʦʤ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ, 

ʦʪʪʘʯʠʚʘʝʪʩʷ ʣʦʛʠʢʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠ ʘʨʛʫʤʝʥʪʘʮʠʠ, ʟʘʜʝʡʩʪʚʫʶʪʩʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʚʷʟʠ, ʨʘʟʚʠʚʘʶʪʩʷ ʫʤʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ. ʕʪʦ ʪʝ 
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ʚʘʞʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʫʤʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʝʛʦʜʥʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʚ ʤʠʨʝ [1]. ʆʜʥʘʢʦ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, 

ʘʥʘʣʠʟ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢ ʧʨʝʧʦʜʘʚʘʥʠʷ ʫʯʝʙʥʳʭ 

ʜʠʩʮʠʧʣʠʥ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʠ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʪʴ 

ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʤʝʥʠʡ, ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʢʘʯʝʩʪʚ ʟʘʚʠʩʠʪ ʦʪ 

ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʠʭ ʨʘʟʚʠʪʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʚʳʙʦʨʘ ʘʜʝʢʚʘʪʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ [2]. 

ɸʚʪʦʨʳ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʤʝʨʥʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ 

ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʝ çʆʩʥʦʚʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè ʜʣʷ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 6-05-0314-01 ʉʦʮʠʦʣʦʛʠʷ. ʇʨʝʜʩʪʘʚʠʤ ʥʝʢʦʪʦʨʳʝ ʝʝ ʦʩʥʦʚʥʳʝ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʋʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ çʆʩʥʦʚʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè 

ʷʚʣʷʝʪʩʷ ʜʠʩʮʠʧʣʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʚʭʦʜʠʪ ʚ çʉʦʮʠʦʣʦʛʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʦʜʫʣʴè. ɼʘʥʥʘʷ ʫʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʩʣʝʜʫʶʱʠʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ: çʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠè ʠ çʉʦʮʠʘʣʴʥʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘè, ʬʦʨʤʠʨʫʶʱʠʭ ʥʘʚʳʢʠ 

ʨʘʙʦʪʳ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ, ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʩʪʫʜʝʥʪʘʤ ʧʨʠ ʥʘʧʠʩʘʥʠʠ 

ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʚ 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʠ. 

ʎʝʣʴ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ: ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʪʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʦʮʠʦʣʦʛʘ. 

ɿʘʜʘʯʠ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ: ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʝʰʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠʜʝʘʣʠʟʘʮʠʠ; ʦʩʚʦʝʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʮʠʦʣʦʛʘ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʯʝʙʥʦ-

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʡ ʩʬʝʨʘʭ ʦʩʥʦʚ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʵʣʝʤʝʥʪʦʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ; ʦʩʚʦʝʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʟʥʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʮʠʦʣʦʛʘ; 

ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʚʦʧʨʦʩʘʤ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ 

ʩʦʮʠʦʣʦʛʠʠ [3]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʆʩʥʦʚʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡè ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ: 

ʟʥʘʪʴ: 

¶ ʨʦʣʴ ʠ ʤʝʩʪʦ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ; 

¶ ʦʩʥʦʚʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʮʠʦʣʦʛʘ; 

¶ ʧʨʠʨʦʜʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʙʩʪʨʘʢʮʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʘʭ; 

¶ ʵʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʢ ʩʦʮʠʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ; 

¶ ʦʩʥʦʚʳ ʤʘʪʨʠʯʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʬʝʨʝ; 

¶ ʵʣʝʤʝʥʪʳ ʢʦʤʙʠʥʘʪʦʨʠʢʠ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʢ ʘʥʘʣʠʟʫ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ; 

¶ ʦʩʥʦʚʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʙʨʘʙʦʪʢʝ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ 
ʜʘʥʥʳʭ; 

¶ ʦʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

¶ ʫʤʝʪʴ: 
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¶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʷʟʳʢ ʠ ʘʧʧʘʨʘʪ ʧʨʠ ʦʧʠʩʘʥʠʠ ʷʚʣʝʥʠʡ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ;  

¶ ʜʝʣʘʪʴ ʦʮʝʥʢʠ ʧʨʘʚʜʦʧʦʜʦʙʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 
ʧʘʨʘʤʝʪʨʘʭ ʠ ʩʦʦʪʥʦʰʝʥʠʷʭ; 

¶ ʧʨʠʤʝʥʷʪʴ ʪʝʦʨʠʶ ʤʥʦʞʝʩʪʚ ʚ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʬʝʨʘʭ; 

¶ ʚʳʧʦʣʥʷʪʴ ʦʩʥʦʚʥʳʝ ʤʘʪʨʠʯʥʳʝ ʦʧʝʨʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʨʠʯʥʦʝ ʠʩʯʠʩʣʝʥʠʝ 

ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ, ʧʨʠʤʝʥʷʪʴ ʤʘʪʨʠʯʥʳʡ ʘʧʧʘʨʘʪ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

¶ ʧʨʠʤʝʥʷʪʴ ʢʦʤʙʠʥʘʪʦʨʠʢʫ ʢ ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʫ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ; 

¶ ʧʨʠʚʦʜʠʪʴ ʧʨʠʤʝʨʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʚ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ; 

¶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʥʦʚʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʦʙʨʘʙʦʪʢʝ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ 
ʜʘʥʥʳʭ; 

¶ ʜʝʣʘʪʴ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʚʳʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

ʚʣʘʜʝʪʴ: 

¶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʮʠʦʣʦʛʘ; 

¶ ʥʘʚʳʢʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʢ ʩʦʮʠʘʣʴʥʳʤ ʛʨʫʧʧʘʤ ʠ ʢ ʘʥʘʣʠʟʫ 
ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʘʥʢʝʪ; 

¶ ʥʘʚʳʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʨʠʯʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʘʭ; 

¶ ʥʘʚʳʢʘʤʠ ʚʳʯʠʩʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ; 

¶ ʥʘʚʳʢʘʤʠ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ [4].  

ʇʨʦʛʨʘʤʤʘ ʜʠʩʮʠʧʣʠʥʳ ʩʦʜʝʨʞʠʪ ʚʘʞʥʝʡʰʠʝ ʨʘʟʜʝʣʳ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ 

ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʇʨʝʜʩʪʘʚʠʤ ʠʭ ʥʠʞʝ (ʊʘʙʣʠʮʘ 1. ʆʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʠ ʪʝʤʳ). 

ʊʘʙʣʠʮʘ 1. ʆʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʠ ʪʝʤʳ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʟʜʝʣʘ, ʪʝʤʳ ʃʝʢʮʠʠ 
ʉʝʤʠʥʘʨʩʢʠʝ 

ʟʘʥʷʪʠʷ 

ʈʘʟʜʝʣ 1. ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʢ 

ʩʦʮʠʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ 
6 6 

ʊʝʤʘ 1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ. ʆʧʝʨʘʮʠʠ 

ʥʘʜ ʤʥʦʞʝʩʪʚʘʤʠ 
4 6 

ʊʝʤʘ 2. ɹʠʥʘʨʥʳʝ ʦʪʥʦʰʝʥʠʷ 2  

ʈʘʟʜʝʣ 2. ʕʣʝʤʝʥʪʳ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ 
6 8 

ʊʝʤʘ 3. ʄʘʪʨʠʮʳ, ʦʧʨʝʜʝʣʠʪʝʣʠ 4 4 

ʊʝʤʘ 4. ʉʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ 2 4 

ʈʘʟʜʝʣ 3. ʆʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ 
4  

ʊʝʤʘ 5. ʆʩʥʦʚʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ 2  

ʊʝʤʘ 6. ʆʩʥʦʚʳ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ 2  

ʈʘʟʜʝʣ 4. ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 
14 20 

ʊʝʤʘ 7. ʆʩʥʦʚʳ ʢʦʤʙʠʥʘʪʦʨʠʢʠ 2 4 

ʊʝʤʘ 8. ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʙʳʪʠʷ 
2 4 



71 

ʊʝʤʘ 9. ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʤʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ 6 6 

ʊʝʤʘ 10. ɼʠʩʢʨʝʪʥʳʝ ʠ ʥʝʧʨʝʨʳʚʥʳʝ ʩʣʫʯʘʡʥʳʝ 

ʚʝʣʠʯʠʥʳ 
4 6 

ʈʘʟʜʝʣ 5. ʆʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢʘʭ 
4  

ʊʝʤʘ 11. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ 
4  

ʀʊʆɻʆ 34 34 

ɼʣʷ ʦʩʚʦʝʥʠʷ ʜʘʥʥʦʡ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ 

ʨʘʙʦʪʳ: ʣʝʢʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ. ʅʘ ʣʝʢʮʠʷʭ 

ʠʟʣʘʛʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʣʝʢʮʠʡ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʧʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ 

ʦʙʫʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ: ʤʫʣʴʪʠʤʝʜʠʘ-ʩʨʝʜʩʪʚʘ; ʵʣʝʤʝʥʪʳ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ; 

ʵʣʝʤʝʥʪʳ ʪʚʦʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʟʘʥʷʪʠʷʭ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ; ʧʨʦʙʣʝʤʥʫʶ ʣʝʢʮʠʶ, ʣʝʢʮʠʶ-ʚʠʟʫʘʣʠʟʘʮʠʶ, ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʢʦʥʢʨʝʪʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʨʝʡʪʠʥʛʦʚʫʶ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ ʟʥʘʥʠʡ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʨʘʟʚʠʪʠʝ ʘʢʪʠʚʥʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʫʤʝʥʠʡ ʩʪʫʜʝʥʪʦʚ. ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ 

ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ʇʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʘʚʪʦʨ 

ʧʨʝʜʣʘʛʘʝʪ ʚʚʦʜʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ (ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ 

ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʠʢʫ MindMapping, ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ), ʯʪʦ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʢʘʯʝʩʪʚʦʤ 

ʧʦʣʫʯʘʝʤʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [5].  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʟʘʤʝʪʠʤ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʠʛʨʘʝʪ ʥʝʤʘʣʫʶ ʨʦʣʴ, ʢʘʢ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ʙʫʜʫʱʠʭ ʩʦʮʠʦʣʦʛʦʚ, ʪʘʢ ʠ ʚ ʠʭ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈɽʇʆɼɸɺɸʅʀʗ 

ɺʓʉʐɽʁ ʄɸʊɽʄɸʊʀʂʀ 

ʉ ʇʆʄʆʑʔʖ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

ɺʝʣʴʢʦ ʆ.ɸ., ʇʣʘʱʠʥʩʢʠʡ ʇ.ɺ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ʄʳ ʞʠʚʸʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʛʜʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʝʤʳʩʣʠʤʘ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ 

ʩʪʘʥʦʚʷʪʩʷ ʥʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʥʪʝʟʝ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʯʪʦ 

ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʡʪʠ ʥʘ ʩʦʟʜʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʨʠʝʥʪʠʨʫʶʪ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʦʠʩʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʠʭ ʧʨʘʚʠʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ. 

ʄʘʪʝʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʯʘʩʪʴʶ ʣʶʙʦʡ ʩʝʨʴʝʟʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʧʦʜʛʦʪʦʚʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʩʦʮʠʦʣʦʛʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩʪʘʥʦʚʷʪʩʷ 

ʥʦʚʳʤ ʤʝʪʦʜʦʤ ʩʦʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʬʦʨʤʠʨʫʶʪ ʩʦʚʨʝʤʝʥʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ 

ʙʫʜʫʱʝʛʦ ʩʦʮʠʦʣʦʛʘ. ʄʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝʨʘʟʜʝʣʠʤʳ, ʠ 

ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʟʫʯʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʢʘʞʜʦʡ ʠʟ ʜʠʩʮʠʧʣʠʥʳ. ɺ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ 

ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʩʪʫʜʝʥʪʳ 

ʚʳʧʦʣʥʷʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʨʝʰʘʶʪ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʥʘʭʦʜʷʪ ʠʥʪʝʛʨʘʣʳ ʠʣʠ ʩʪʨʦʷʪ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ, ʚʨʫʯʥʫʶ, 

ʭʦʪʷ ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʟʘʜʘʯ ʤʳ ʤʦʞʝʤ ʨʝʰʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ. ʉʝʡʯʘʩ 

ʤʦʞʥʦ ʩʤʝʣʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʦʩʚʦʙʦʜʠʣʘʩʴ ʦʪ ʚʳʯʠʩʣʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʵʪʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʛʫʤʘʥʠʪʘʨʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʈʫʪʠʥʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ 

ʨʘʙʦʪʫ ʩ ʫʩʧʝʭʦʤ ʩʝʡʯʘʩ ʤʦʞʝʪ ʠ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʢʦʤʧʴʶʪʝʨ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʴʰʦʤʫ 

ʯʠʩʣʫ ʩʪʫʜʝʥʪʦʚ ʧʦʣʫʯʠʪʴ çʜʦʩʪʫʧè ʢ ʤʘʪʝʤʘʪʠʢʝ, ʩʜʝʣʘʪʴ ʝʝ ʙʦʣʝʝ ʧʦʥʷʪʥʦʡ.  

ɸʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʪʝʥʜʝʥʮʠʡ ʠʭ ʨʘʟʚʠʪʠʷ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ. ɻʣʫʙʦʢʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʦʙʦʩʥʦʚʘʥʥʳʝ, ʪʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʥʝʤʳʩʣʠʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʝʪʦʜʦʚ. ʇʦʢʘʞʝʤ ʥʘ 

ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ ʠʟ ʢʦʤʙʠʥʘʪʦʨʠʢʠ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ Excel. 

ʇʨʠʤʝʨ 1. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʩʘ ʩʦʮʠʦʣʦʛʫ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ 4 ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ ʚʳʧʫʩʢʥʳʭ ʢʫʨʩʦʚ, ʠʤʝʶʱʠʭ ʛʫʤʘʥʠʪʘʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʦʙʫʯʝʥʠʷ. ʆʥ ʧʦʜʦʙʨʘʣ 8 ʦʜʠʥʘʢʦʚʦ ʧʦʜʭʦʜʷʱʠʭ ʛʨʫʧʧ. ʉʢʦʣʴʢʦ ʩʫʱʝʩʪʚʫʝʪ ʩʧʦʩʦʙʦʚ 

ʦʪʙʦʨʘ 4 ʛʨʫʧʧ ʠʟ 8 ʚ ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ? 

ʈʝʰʝʥʠʝ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʯʠʩʣʘ ʩʦʯʝʪʘʥʠʡ ʚ ʪʘʙʣʠʯʥʦʤ ʧʨʦʮʝʩʩʦʨʝ Excel 

ʠʩʧʦʣʴʟʫʝʤ ʬʫʥʢʮʠʶ  =ʏʀʉʃʂʆʄɹ(n;k). 
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ɺʚʦʜʠʤ n=8, k=4 ʠ ʧʦʣʫʯʘʝʤ ʦʪʚʝʪ: 70 ʩʧʦʩʦʙʦʚ (ʨʠʩ.1). 

 
ʈʠʩʫʥʦʢ 1. ʏʠʩʣʦ ʩʦʯʝʪʘʥʠʡ 

ʇʨʠʤʝʨ 2. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʬʘʣʴʰʠʚʦʡ ʙʘʥʢʥʦʪʳ ʚ ʙʘʥʢʝ ʨʘʚʥʘ 0,002. ɺ 

ʪʝʯʝʥʠʝ ʜʥʷ ʙʘʥʢ ʦʧʝʨʠʨʫʝʪ ʩ 500 ʙʘʥʢʥʦʪʘʤʠ. ʅʘʡʜʠʪʝ ʚʝʨʦʷʪʥʦʩʪʴ ʚʩʪʨʝʪʠʪʴ ʚ ʪʝʯʝʥʠʝ 

ʜʥʷ ʚ ʭʦʜʝ ʜʚʝ ʬʘʣʴʰʠʚʳʝ ʙʘʥʢʥʦʪʳ. 

ʈʝʰʝʥʠʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʉʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʇʋɸʉʉʆʅ ʠ 

ʧʦʣʫʯʠʤ ʠʩʢʦʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ (ʨʠʩ. 2). 

 
ʈʠʩʫʥʦʢ 2. ʌʫʥʢʮʠʷ ʇʫʘʩʩʦʥʘ 

ʇʨʠʤʝʨ 3. ɺ ʭʦʜʝ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʩʘ ʥʘ ʚʦʧʨʦʩ ʦ ʧʝʨʝʥʝʩʝʥʥʦʤ ʚ ʜʝʪʩʪʚʝ 

ʟʘʙʦʣʝʚʘʥʠʠ ʦʪʚʝʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 ɼʘ ʅʝʪ ʅʝ ʧʦʤʥʶ 

ʄʫʞʯʠʥʳ 58 11 10 

ɾʝʥʱʠʥʳ 35 25 23 

ɽʩʪʴ ʣʠ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʚ ʦʪʚʝʪʘʭ ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ? 

ʈʝʰʝʥʠʝ. 

1. ʉʦʟʜʘʡʪʝ ʩʣʝʜʫʶʱʫʶ ʪʘʙʣʠʮʫ (ʨʠʩ. 3): 

 
ʈʠʩʫʥʦʢ 3. ʌʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ 

2. ɺʳʯʠʩʣʷʝʤ ʦʙʲʝʤʳ ʚʳʙʦʨʦʢ. ɼʣʷ ʵʪʦʛʦ ʧʦʩʪʘʚʴʪʝ ʢʫʨʩʦʨ ʚ ʷʯʝʡʢʫ ɺ6 ʠ ʥʘ 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ (ɸʚʪʦʩʫʤʤʘ). 

ɸʥʘʣʦʛʠʯʥʦ ʚʳʯʠʩʣʠʪʝ ʦʙʲʝʤ ʚʪʦʨʦʡ ʚʳʙʦʨʢʠ (ʷʯʝʡʢʘ ʉ6). 

3. ɺʳʯʠʩʣʠʪʝ ʈ ï ʜʦʣʶ ʧʨʠʟʥʘʢʘ. ɼʣʷ ʵʪʦʛʦ ʚ ʷʯʝʡʢʫ D2 ʚʚʝʜʠʪʝ ʈ ï ʜʦʣʷ, ʘ ʚ 

ʷʯʝʡʢʫ D3 ʚʚʝʜʠʪʝ =(B3+C3)/($B$6+$C$6). ɿʘʪʝʤ ʩʢʦʧʠʨʫʡʪʝ ʧʦʣʫʯʝʥʥʫʶ ʬʦʨʤʫʣʫ 

ʚ ʷʯʝʡʢʠ D4:D5. 

4. ʉʦʟʜʘʡʪʝ ʩʣʝʜʫʶʱʫʶ ʪʘʙʣʠʮʫ ʜʣʷ ʦʞʠʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ (ʨʠʩ. 4): 



74 

 
ʈʠʩʫʥʦʢ 4. ʆʞʠʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ 

5. ɺʳʯʠʩʣʠʪʝ ʦʞʠʜʘʝʤʳʝ (ʪʝʦʨʝʪʠʯʝʩʢʠʝ) ʟʥʘʯʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚ ʷʯʝʡʢʫ ɺ10 
ʚʚʝʜʠʪʝ ʬʦʨʤʫʣʫ  =B$6*$D3. ʉʢʦʧʠʨʫʡʪʝ (ʨʘʩʪʷʥʠʪʝ) ʵʪʫ ʬʦʨʤʫʣʫ ʚ ʷʯʝʡʢʠ ɺ10:ʉ12. 

ɺʳʯʠʩʣʠʪʝ ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʥʝʪ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʚ ʦʪʚʝʪʘʭ 

ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ. ɼʣʷ ʵʪʦʛʦ ʫʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʚ ʩʚʦʙʦʜʥʫʶ ʷʯʝʡʢʫ (ɸ14). ʅʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ɺʩʪʘʚʢʘ ʬʫʥʢʮʠʠ ʠ ʚ ʢʘʪʝʛʦʨʠʠ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʚʳʙʝʨʠʪʝ 

ʬʫʥʢʮʠʶ ʍʀ2ʊɽʉʊ. ɺ ʧʦʣʝ ʬʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʚʘʣ ʚʚʝʜʠʪʝ ʜʠʘʧʘʟʦʥ ɺ3:ʉ5, ʘ ʚ ʧʦʣʝ 

ʦʞʠʜʘʝʤʳʡ ʠʥʪʝʨʚʘʣ ʚʚʝʜʠʪʝ ʜʠʘʧʘʟʦʥ ɺ10:ʉ12. ʅʘʞʤʠʪʝ ʆʂ. ɺ ʷʯʝʡʢʝ ɸ14 ʧʦʷʚʠʪʩʷ 

ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʫʡʪʝ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʄʘʪʨʠʯʥʳʡ ʷʟʳʢ, ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʤʘʪʨʠʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʘʪʨʠʮʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʤʥʦʛʠʭ ʷʚʣʝʥʠʡ ʚ ʞʠʟʥʠ ʠ ʚ 

ʙʠʟʥʝʩʝ ʧʦʪʦʤʫ, ʯʪʦ ʧʨʠ ʠʭ ʧʦʤʦʱʠ ʫʜʦʙʥʦ ʟʘʧʠʩʳʚʘʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʦ 

ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ. ʇʨʠ ʵʪʦʤ ʤʘʪʨʠʯʥʳʝ ʤʦʜʝʣʠ ʩʦʟʜʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ, ʥʦ ʠ ʜʣʷ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ. ʊʘʢ ʵʪʠ ʤʦʜʝʣʠ ʦʢʘʟʘʣʠʩʴ ʰʠʨʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʟʘʜʘʥʠʷʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʡ ʪʝʤʳ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʩʪʫʜʝʥʪʘʤ ʨʝʰʠʪʴ ʟʘʜʘʯʠ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʩʪʘʚʣʝʥʠʷ ʤʘʪʨʠʮ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʜʝʡʩʪʚʠʡ ʩ ʥʠʤʠ ʧʨʠ ʧʦʤʦʱʠ ʧʘʢʝʪʘ MS Excel. ʇʦʯʝʤʫ ʤʳ ʚʳʙʨʘʣʠ ʠʤʝʥʥʦ ʵʪʦʪ 

ʧʨʦʜʫʢʪ? ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ ʣʝʛʢʦ 

ʦʩʚʘʠʚʘʝʤʳʤ ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʶʪʩʷ ʚʨʫʯʥʫʶ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʰʘʙʣʦʥʘ, ʘ ʪʘʢʞʝ ʦʥ ʧʦʟʚʦʣʷʝʪ 

ʫʙʨʘʪʴ ʨʫʪʠʥʫ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʢʦʪʦʨʫʶ ʪʘʢ ʥʝʜʦʣʶʙʣʠʚʘʶʪ ʩʪʫʜʝʥʪʳ.  

ʇʨʠʤʝʨ 4. ʄʝʩʪʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʩʯʠʪʘʪʴ ʩʪʦʠʤʦʩʪʴ 

ʫʙʳʪʢʦʚ ʠʟ-ʟʘ ʟʘʜʝʨʞʝʢ, ʚʳʟʚʘʥʥʳʭ ʜʦʞʜʝʤ (12 ʫ.ʝ.), ʩʥʝʛʦʤ (16 ʫ.ʝ.) ʠ ʪʫʤʘʥʦʤ (18 ʫ.ʝ.), 

ʚ ʤʝʩʪʥʦʩʪʠ. ʇʫʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʜʦʞʜʸʤ ʚ 2017 ʛʦʜʫ ʙʳʣʦ 167, ʘ ʚ 2018 ʛʦʜʫ ï 147, 

ʩʦ ʩʥʝʛʦʤ ʚ 2017 ʛʦʜʫ ʙʳʣʦ 31, ʘ ʚ 2018 ʛʦʜʫ ï 49, ʘ ʩ ʪʫʤʘʥʦʤ ʚ 2017 ʛʦʜʫ ʙʳʣʦ 14, ʘ ʚ 

2018 ʛʦʜʫ ï 17.  

ʈʝʰʝʥʠʝ. ʉʦʟʜʘʜʠʤ ʤʘʪʨʠʮʫ D ʨʘʟʤʝʨʦʤ 2x3, ʚ ʢʦʪʦʨʦʡ ʧʝʨʚʳʡ ʩʪʦʣʙʝʮ ʧʦʢʘʟʳʚʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʜʦʞʜʝʤ, ʚʪʦʨʦʡ ï ʩʦ ʩʥʝʛʦʤ, ʪʨʝʪʠʡ ï ʩ ʪʫʤʘʥʦʤ. ʉʦʟʜʘʜʠʤ ʤʘʪʨʠʮʫ 

ʟʘʜʝʨʞʝʢ F, ʦʥʘ ʧʦʢʘʟʳʚʘʝʪ ʟʘʜʝʨʞʢʠ ʪʨʘʥʩʧʦʨʪʘ, ʚʳʟʚʘʥʥʳʝ ʜʦʞʜʝʤ (12 ʫ.ʝ.), ʩʥʝʛʦʤ. 

(16 ʫ.ʝ.) ʠ ʪʫʤʘʥʦʤ (18 ʫ.ʝ.) (ʨʠʩ. 5). 

 
ʈʠʩʫʥʦʢ 5. ʄʘʪʨʠʮʘ ʟʘʜʝʨʞʝʢ 
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ʅʘʭʦʜʠʤ ʦʙʱʫʶ ʩʪʦʠʤʦʩʪʴ ʫʙʳʪʢʦʚ ʟʘ ʢʘʞʜʳʡ ʛʦʜ, ʫʤʥʦʞʘʷ ʤʘʪʨʠʮʫ D ʥʘ ʤʘʪʨʠʮʫ 

F. ɼʣʷ ʵʪʦʛʦ ʚʳʜʝʣʷʝʤ ʜʠʘʧʘʟʦʥ ʆ2:ʆ3 ʠ ʚʩʪʘʚʣʷʝʤ ʬʫʥʢʮʠʶ 

=ʄʋʄʅʆɾ(K2:M3;N2:N4), ʥʘʞʠʤʘʷ Ctrl+ Shift+Enter (ʨʠʩ. 6). 

 
                                       ʈʠʩʫʥʦʢ 6. ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʫʙʳʪʢʦʚ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʩʮʠʧʣʠʥʘ çʆʩʥʦʚʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠè ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ 

ʜʠʩʮʠʧʣʠʥʦʡ çʆʩʥʦʚʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè, ʘ ʦʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʜʠʩʮʠʧʣʠʥʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ. ʋ ʩʪʫʜʝʥʪʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʨʘʩʰʠʨʷʶʪʩʷ ʠʭ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʠʤ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʤʳ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ 

ʧʨʠʟʳʚʘʝʤ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ çʨʫʯʥʦʛʦè ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʧʨʠʤʝʥʷʪʴ MS Excel ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʚʩʝʭ ʪʝʤ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ 

ʦʙʷʟʘʪʝʣʴʥʦ ʠ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʥʠ 

ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ. ʅʦ ʤʳ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʫʙʝʜʠʣʠʩʴ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʝʟʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʷʜʘ ʧʦʥʷʪʠʡ, ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʚʳʩʠʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠ ʦʱʫʱʝʥʠʝ 

ʧʦʣʝʟʥʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫ ʫʯʘʱʠʭʩʷ. 
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ʆɹ ʀɿʋʏɽʅʀʀ ʄɽʊʆɼɸ ʅɽʆʇʈɽɼɽʃɽʅʅʓʍ ʂʆʕʌʌʀʎʀɽʅʊʆɺ ɼʃʗ 

ʃʀʅɽʁʅʓʍ ʅɽʆɼʅʆʈʆɼʅʓʍ ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʓʍ ʋʈɸɺʅɽʅʀʁ 

ɻʣʝʮʝʚʠʯ ʄ.ɸ., ʐʠʣʠʥ ɸ.ʇ.  

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ʄʝʪʦʜ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʯʘʩʪʥʳʭ ʨʝʰʝʥʠʡ 

ʣʠʥʝʡʥʳʭ ʥʝʦʜʥʦʨʦʜʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʚ ʩʣʫʯʘʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʘʚʳʭ ʯʘʩʪʝʡ ʧʦʜʨʦʙʥʦ ʠʟʫʯʘʝʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʊʝʤ ʩʪʫʜʝʥʪʘʤ, ʢʪʦ ʧʨʦʷʚʣʷʝʪ ʠʥʪʝʨʝʩ ʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ 

ʫʨʘʚʥʝʥʠʷʤ, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʧʨʠʤʝʥʠʪʴ ʵʪʦʪ ʤʝʪʦʜ ʢ ʙʦʣʝʝ ʩʣʦʞʥʦʤʫ ʫʨʘʚʥʝʥʠʶ  
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ʏʘʩʪʥʦʝ ʨʝʰʝʥʠʝ 
*

y  ʫʨʘʚʥʝʥʠʷ (1) ʤʦʞʥʦ ʠʩʢʘʪʴ ʚ ʚʠʜʝ ()
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H x a x  ï ʤʥʦʛʦʯʣʝʥ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʥʘʯʘʣʝ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ j
a , 

0, 1= +j m . ʇʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ 
*

y  ʚ ʫʨʘʚʥʝʥʠʝ ʠ ʥʘʜʣʝʞʘʱʠʭ ʫʧʨʦʱʝʥʠʡ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ j
a  ʚʦʟʥʠʢʘʝʪ ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 

ʋʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ ʧʦʣʫʯʘʶʪʩʷ ʧʦʩʣʝ ʧʨʠʨʘʚʥʠʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ 

ʩʪʝʧʝʥʷʭ x ʚ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʷʭ ʚʦʟʥʠʢʘʶʱʝʛʦ ʨʘʚʝʥʩʪʚʘ. ʉʪʝʧʝʥʠ x ʙʝʨʫʪʩʷ ʧʦ 

ʫʙʳʚʘʥʠʶ ʥʘʯʠʥʘʷ ʩ xm+2 ʠ ʟʘʢʘʥʯʠʚʘʷ x0. ʆʛʨʘʥʠʯʠʤʩʷ ʟʜʝʩʴ ʧʝʨʚʳʤʠ ʪʨʝʤʷ 

ʫʨʘʚʥʝʥʠʷʤʠ ʵʪʦʡ ʩʠʩʪʝʤʳ: 
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ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ ʙʫʜʫʪ 

ʦʜʠʥʘʢʦʚʳʤʠ, ʠʤʝʶʱʠʤʠ ʚʠʜ  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʪʩʷ ʩʠʩʪʝʤʘ m+2 ʫʨʘʚʥʝʥʠʡ ʩ ʤʘʪʨʠʮʝʡ, ʠʤʝʶʱʝʡ ʪʨʝʫʛʦʣʴʥʳʡ 

ʚʠʜ, ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ m+2 ʧʦʩʪʦʷʥʥʳʭ 1 0
, , ,

+m m
a a a . ʍʦʪʷ ʦʙʱʠʡ ʚʠʜ ʩʠʩʪʝʤʳ 

ʛʨʦʤʦʟʜʢʠʡ, ʝʜʠʥʩʪʚʝʥʥʦʩʪʴ ʝʝ ʨʝʰʝʥʠʷ ʦʯʝʚʠʜʥʘ, ʘ ʥʘʭʦʞʜʝʥʠʝ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʩʣʫʯʘʷʭ ʷʚʣʷʝʪʩʷ ʥʝʩʣʦʞʥʳʤ.  

ɽʩʣʠ ʢʦʨʥʠ 1 2 1
, , ,l l l

-n  ʫʨʘʚʥʝʥʠʷ () 0l=P  ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ, ʦʜʥʦʢʨʘʪʥʳʝ ʠ 

() 0a ¸P , ʪʦ ʚ [1, ʩ. 248-249, ʧʨʠʤʝʨ 17] ʫʢʘʟʘʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʝʰʝʥʠʡ 

ʦʜʥʦʨʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (1):  
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʥʘʭʦʜʠʪʴ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ (1).  

ʇʨʠʤʝʨ 1. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ  

( ) ( ) ( )2
3 1 2 2 1 .

-¡¡ ¡- + + + = +
x

xy x y x y x x e  
ʈʝʰʝʥʠʝ. ʊʘʢ ʚʳʛʣʷʜʠʪ ʫʨʘʚʥʝʥʠʝ (1) ʧʨʠ n = 2, 

1
2,A =- 1a= , 1b= -, 

() 1.= +Q x x  ʀʱʝʤ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʚ ʚʠʜʝ ( )2

* 2 1 0

-
= + +

x
y a x a x a e , ʪʦʛʜʘ ʧʦʣʫʯʠʪʩʷ 

2

1

6
=a , 

1

13

36
=a , 

0

13

108
=a . ɿʜʝʩʴ () 2l l= -P , ʧʦʵʪʦʤʫ ʬʫʥʢʮʠʠ (2) ʧʨʠʤʫʪ ʚʠʜ 2x

e , 

( )1+
x

e x , ʘ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʦʢʘʞʝʪʩʷ ʨʘʚʥʳʤ  

( ) ( )2 2

1 2
1 18 39 13

108

-

= + + + + +

x

x x e
y C e C e x x x

.  

ʇʨʠʤʝʨ 2. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ 

( ) ( ) 2
1 6 2¡¡ ¡- + - + =xy x y x y x . 

ʈʝʰʝʥʠʝ. ʕʪʦ ʫʨʘʚʥʝʥʠʝ (1) ʚ ʩʣʫʯʘʝ n = 2, 
1

2,=A 3a= , 0b= , () 1=Q x . ʇʫʩʪʴ 

* 1 0
= +y a x a, ʪʦʛʜʘ 

1

1

6
=-a , 

0

1

12
a = . ʊ.ʢ. () 2l l= +P , ʪʦ ʬʫʥʢʮʠʠ (2) ʙʫʜʫʪ ʨʘʚʥʳ 2

,
- x

e  

3 1

5

å õ
-æ ö

ç ÷

x
e x , ʠ ʪʦʛʜʘ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʟʘʧʠʰʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

( )2 3

1 2

1 1
1 2

5 12

- å õ
= + - + -æ ö

ç ÷

x x
y C e C e x x

. 

ʋʨʘʚʥʝʥʠʝ (1) ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʨʠʦʙʱʝʥʠʷ ʢ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʦʚ ʤʣʘʜʰʠʭ ʢʫʨʩʦʚ. ɼʣʷ ʝʛʦ ʠʟʫʯʝʥʠʷ ʥʝ ʪʨʝʙʫʶʪʩʷ 

ʠʥʳʝ ʟʥʘʥʠʷ, ʯʝʤ ʪʝ, ʢʦʪʦʨʳʝ ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢʫʨʩʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ. ʄʦʞʥʦ ʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ:  

1) ʟʘʧʠʩʘʪʴ ʦʙʱʠʡ ʚʠʜ ʩʠʩʪʝʤʳ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 1 0
, , ,

+m m
a a a  

ʭʦʪʷ ʙʳ ʜʣʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʥʝʙʦʣʴʰʦʛʦ ʟʥʘʯʝʥʠʷ m (ʥʘʧʨʠʤʝʨ, m = 5); 

2) ʩʦʩʪʘʚʠʪʴ ʠ ʨʝʰʠʪʴ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʢʨʝʪʥʳʭ ʫʨʘʚʥʝʥʠʡ (1); 

3) ʫʢʘʟʘʪʴ ʥʦʚʳʝ ʩʣʫʯʘʠ ʧʨʘʚʳʭ ʯʘʩʪʝʡ ʫʨʘʚʥʝʥʠʷ, ʜʦʧʫʩʢʘʶʱʠʝ ʥʘʭʦʞʜʝʥʠʝ 

ʯʘʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʤʝʪʦʜʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ; 

4) ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ (1) ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ʜʣʷ ʪʘʢʠʭ 

ʧʨʘʚʳʭ ʯʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʤ ʠʥʪʝʛʨʘʣʘʤ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʰʝʥʠʷ. ʋʢʘʟʘʪʴ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʝʚ ʧʨʘʚʳʭ ʯʘʩʪʝʡ, ʥʝ 

ʧʦʜʭʦʜʷʱʠʭ ʧʨʠ ʵʪʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ; 

5) ʦʙʦʩʥʦʚʘʪʴ ʬʦʨʤʫʣʳ (2); 

6) ʫʢʘʟʘʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʨʝʰʝʥʠʡ ʦʜʥʦʨʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (1) ʧʨʠ 

ʙʦʣʝʝ ʦʙʱʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʥʘ ()lP , ʯʝʤ ʚ ʩʣʫʯʘʝ ʬʦʨʤʫʣ (2).  

ʃʠʪʝʨʘʪʫʨʘ 

1. ɿʘʡʮʝʚ ɺ.ʌ., ʇʦʣʷʥʠʥ ɸ.ɼ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʣʠʥʝʡʥʳʤ ʦʙʳʢʥʦʚʝʥʥʳʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ. ï ʄʦʩʢʚʘ: ʌʘʢʪʦʨʠʘʣ, 1997. ï 304 ʩ.  
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ʈɸɿɺʀʊʀɽ ʅɸɺʓʂʆɺ ʈɽʐɽʅʀʗ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʍ ɿɸɼɸʏ ɺ 

ʎʀʌʈʆɺʆʁ ʉʈɽɼɽ ʋ ʉʊʋɼɽʅʊʆɺ ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ʇʈʆʌʀʃʗ 

ɻʫʣʠʥʘ ʆ.ɺ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʥʘʚʳʢʠ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʶʯʝʚʳʤ 

ʢʦʤʧʝʪʝʥʮʠʷʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʷ ʠʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʝʥʦ ʚ [1], ʠʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠʦʙʨʝʪʝʥʠʶ ʙʘʟʦʚʳʭ ʥʘʚʳʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʨʘʟʚʠʪʠʶ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʤʳʰʣʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. ʂʦʨʨʝʢʪʠʨʦʚʢʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʯʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʞʝ ʚʝʜʝʪʩʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠʦʙʨʝʪʘʝʤʳʝ ʩʪʫʜʝʥʪʘʤʠ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʜʘʞʝ ʚ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʘʭ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʧʦʩʪʝʧʝʥʥʦ ʫʪʨʘʯʠʚʘʪʴʩʷ ʟʘ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ 

ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʦʩʚʦʝʥʠʠ ʜʠʩʮʠʧʣʠʥ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦ 

ʦʢʦʥʯʘʥʠʠ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʤʦʣʦʜʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʥʝ ʦʙʣʘʜʘʶʪ ʥʫʞʥʳʤ ʜʣʷ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʫʨʦʚʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ɺ ʩʠʣʫ ʨʷʜʘ ʧʨʠʯʠʥ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʚʝʜʝʥʠʶ ʙʠʟʥʝʩʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʘʯʘʩʪʫʶ ʦʩʚʘʠʚʘʶʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠ (ʥʘ 

ʣʝʢʮʠʷʭ ʠ ʩʝʤʠʥʘʨʩʢʠʭ ʟʘʥʷʪʠʷʭ, ʘ ʥʝ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʚ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʘʭ), ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʘʧʨʦʙʘʮʠʠ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʟʥʘʥʠʡ, ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʥʘʚʳʢʦʚ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ, ʫʧʨʘʚʣʝʥʠʠ ʠ ʙʠʟʥʝʩʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʨʳʚ ʤʝʞʜʫ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʦʟʥʘʯʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʦʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʝʪʝʚʳʭ ʩʝʨʚʠʩʦʚ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʙʫʜʫʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳ ʥʝ ʛʦʪʦʚʳ ʧʦʣʥʦʮʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʞʝ ʥʘ ʫʨʦʚʥʝ ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʧʦʜʛʦʪʦʚʢʘ 

ʢʘʜʨʦʚ, ʠʤʝʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʯʪʦ ʥʘʰʣʦ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʢʦʥʮʝʧʮʠʷʭ ʠ ʩʪʨʘʪʝʛʠʷʭ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

çʎʠʬʨʦʚʦʝ ʨʘʟʚʠʪʠʝ ɹʝʣʘʨʫʩʠè ʥʘ 2021ï2025 ʛʦʜʳ, ʂʦʥʮʝʧʮʠʷ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʥʘ 2019ï2025 

ʛʦʜʳ, ʂʦʥʮʝʧʮʠʷ ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ʥʘ ʧʝʨʠʦʜ ʜʦ 2035 ʛʦʜʘ ʠ ʜʨ.). 

ʊʘʢʞʝ ʙʫʜʫʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ, ʩʦʛʣʘʩʥʦ [2], 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ çʩʧʦʩʦʙʥʦʩʪʠ ʠ ʛʦʪʦʚʥʦʩʪʠ ʚʳʨʘʙʘʪʳʚʘʪʴ, ʧʨʠʥʠʤʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚʠʜʠʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʥʝʜʨʝʥʠʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

ʧʨʘʢʪʠʢʠ ʦʩʚʦʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ 

ʥʘ ʧʨʠʤʝʨʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʵʪʦʤ ʫ ʦʙʫʯʘʶʱʠʭʩʷ 
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ʙʫʜʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘʚʳʢʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʟʥʘʥʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʬʠʣʷ ʦʙʫʯʝʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʦʜʛʦʪʦʚʢʠ 

ʢʘʜʨʦʚ ʜʣʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʩʧʦʩʦʙʩʪʚʫʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʧʣʝʢʩʘ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʨʘʙʦʪʝ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʠ ʩ ʮʠʬʨʦʚʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ, ʚʢʣʶʯʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʘʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ ʚ ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ 

ʮʠʬʨʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè [3]. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʩʚʦʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʤʦʜʫʣʷ çʆʨʛʘʥʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʫʞʙʳ 

ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤè ʩʪʫʜʝʥʪʘʤʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʄʝʥʝʜʞʤʝʥʪè (ʧʨʦʬʠʣʠʟʘʮʠʠ 

çʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤè) ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʘ ʯʘʩʪʥʘʷ ʟʘʜʘʯʘ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʨʝʘʣʠʟʘʮʠʝʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʦʜʙʦʨʘ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ (ʧʨʝʜʧʨʠʷʪʠʷ). ɺ ʭʦʜʝ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʙʫʯʘʶʱʠʝʩʷ ʦʩʚʘʠʚʘʶʪ ʤʝʪʦʜʠʢʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʦʜʙʦʨʘ ʢʘʜʨʦʚ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʙʠʟʥʝʩʘ, ʘ ʩ ʜʨʫʛʦʡ ï ʠʟʫʯʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʨʝʢʨʫʪʠʥʛʘ: ʚʝʜʝʥʠʶ ʫʯʝʪʘ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʚʘʢʘʥʪʥʳʝ 

ʜʦʣʞʥʦʩʪʠ; ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤʫ ʧʦʜʙʦʨʫ ʢʘʥʜʠʜʘʪʦʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʦʪʚʝʯʘʶʱʠʭ 

ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʥʘ ʦʩʥʦʚʝ ʨʝʟʶʤʝ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʩʘʡʪʘʭ ʧʦʠʩʢʘ ʨʘʙʦʪʳ; 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʝ ʧʝʨʩʦʥʘʣʘ; ʩʦʟʜʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʜʨ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʥʘʚʳʢʦʚ ʧʦʜʙʦʨʘ (ʥʘ ʦʩʥʦʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ 

ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ), 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʩʚʦʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʬʠʣʷ, ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭʩʷ, ʚʢʣʶʯʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʛʨʘʤʦʪʥʦʩʪʴ (ʥʘʚʳʢʠ ʧʦʠʩʢʘ ʠ ʦʪʙʦʨʘ 

ʢʘʯʝʩʪʚʝʥʥʦʡ, ʘʢʪʫʘʣʴʥʦʡ, ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ) ʠ ʥʘʚʳʢʠ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ (ʧʨʝʜʧʨʠʷʪʠʷ) ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ [4], ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʢʘʯʝʩʪʚʦ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʰʘʪʴʩʷ, ʙʣʘʛʦʜʘʨʷ ʘʢʪʫʘʣʴʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʩ ʧʦʤʦʱʴʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʘʣʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʜʛʦʪʦʚʢʫ 

ʫʧʨʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ. 

ɺʚʝʜʝʥʠʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʘʢʪʠʢʠ ʨʝʰʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʫʜʝʪ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʠʥʮʠʧʦʚ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ [5] ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʦʙʫʯʘʶʱʠʤʩʷ ʩʚʦʝʛʦ 

ʫʥʠʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʥʘʙʦʨʘ ʢʦʤʧʝʪʝʥʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʙʫʜʫʱʝʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʫ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ (ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ) 

ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ, ʠ ʫʩʠʣʠʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʫʯʝʙʥʦʛʦ 
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ʧʨʦʮʝʩʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʘʜʘʧʪʘʮʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʨʘʙʦʪʝ ʥʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ (ɸʈʄʘʭ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ɸʈʄ ʤʝʥʝʜʞʝʨʘ, ɸʈʄ 

ʙʫʭʛʘʣʪʝʨʘ, ɸʈʄ ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʠ ʜʨ., ʦʩʥʘʱʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʧʦ ʧʨʦʬʠʣʶ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʜʦʣʞʥʦʩʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʨʳʥʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʙʫʜʝʪ 

ʪʘʢʞʝ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʘʢʪʫʘʣʠʟʘʮʠʠ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠʦʙʨʝʪʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʠʪ ʦʙʫʯʘʶʱʠʤʩʷ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʫʩʣʦʚʠʷʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʬʦʨʤʠʨʫʝʤʳʤ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ. 
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ʜʠʩʮʠʧʣʠʥ çʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝè ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

çʂʦʤʧʴʶʪʝʨʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ; ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ; 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ; ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ; ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ɺʚʝʜʝʥʠʝ 

ʋʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ çʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝè (Machine Learning, ML, ʜʘʣʝʝ ʄʆ) 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʢʫʨʩ, ʦʙʫʯʘʶʱʠʡ ʩʪʫʜʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʷʤʦʝ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ, ʘ ʦʙʫʯʝʥʠʝ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʝʰʝʥʠʡ ʤʥʦʞʝʩʪʚʘ ʩʭʦʜʥʳʭ ʟʘʜʘʯ.  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ï ʵʪʦ ʣʠʥʝʡʥʘʷ ʘʣʛʝʙʨʘ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ, ʚʝʢʪʦʨʥʳʡ 

ʘʥʘʣʠʟ, ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ, ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʩʪʘʪʠʩʪʠʢʘ, ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ. 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʝʢʪʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʜʘʯ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ. 

ʆʙʲʝʢʪʘʤʠ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʛʫʪ ʙʳʪʴ ʯʠʩʣʦʚʳʝ 

ʜʘʥʥʳʝ, ʤʝʜʠʘʢʦʥʪʝʥʪ (ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ, ʘʫʜʠʦ), ʨʝʯʴ ʠ ʜʘʞʝ ʤʳʩʣʠ ʯʝʣʦʚʝʢʘ.  

ʉʫʪʴ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʚ ʚʠʜʝ ʪʨʝʭ ʢʦʥʮʝʧʮʠʡ: ʜʘʥʥʳʝ, ʤʦʜʝʣʴ, 

ʦʙʫʯʝʥʠʝ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʄʆ ʚʘʞʥʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʧʨʠʥʮʠʧʦʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʩʪʨʦʷʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ. ʇʦʥʠʤʘʥʠʝ ʵʪʠʭ 

ʧʨʠʥʮʠʧʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʄʆ, ʧʦʥʠʤʘʥʠʶ ʠ ʦʪʣʘʜʢʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ [1]. 

ʉʪʨʫʢʪʫʨʘ ʤʦʜʫʣʷ çʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝè 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

çʂʦʤʧʴʶʪʝʨʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè ʄʄʌ ɹɻʋ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʤʦʜʫʣʷ ʠʟ ʜʚʫʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ: ʜʠʩʮʠʧʣʠʥʳ çʆʩʥʦʚʳ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷè (ʜʘʣʝʝ ʆʄʆ) ʙʘʢʘʣʘʚʨʠʘʪʘ ʠ ʜʠʩʮʠʧʣʠʥʳ çʄʘʪʝʤʘʪʠʢʘ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷè (ʜʘʣʝʝ ʄʄʆ) ʤʘʛʠʩʪʨʘʪʫʨʳ. 

ɼʠʩʮʠʧʣʠʥʘ ʆʄʆ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʘʟʦʚʳʡ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʦʙʫʯʘʶʱʠʤʩʷ çʩ ʥʫʣʷè ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʦʙʣʘʩʪʴ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʢʫʨʩʘ ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʧʝʨʚʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʟʥʘʥʠʡ ʠʟ ʜʘʥʥʳʭ ʤʝʪʦʜʘʤʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʄʄʆ ʩʣʫʰʘʪʝʣʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʘʶʪ ʟʘʢʦʥʳ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʩʪʘʪʠʩʪʠʢʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʄʆ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʠʤ 

ʚ ʙʫʜʫʱʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʪʴ ʥʝʪʠʧʦʚʳʝ ʟʘʜʘʯʠ ʠ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʘʨʭʠʪʝʢʪʫʨʳ ʤʦʜʝʣʝʡ ʀʀ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʢʫʨʩʘ ʦʙʫʯʘʶʱʠʝʩʷ ʜʦʩʪʠʛʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʣʫʯʝʥʠʷ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʦʙʫʯʝʥʠʷ ʧʦ 

ʧʨʝʮʝʜʝʥʪʘʤ ʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ [2, 3]. 

ʄʝʩʪʦ ʜʠʩʮʠʧʣʠʥ ʆʄʆ ʠ ʄʄʆ ʚ ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʂʄʠʉɸ 

ʋʯʝʙʥʳʡ ʧʣʘʥ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 6-05-0533-08 çʂʦʤʧʴʶʪʝʨʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ 

ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè (ʙʘʢʘʣʘʚʨʠʘʪ) ʩʦʜʝʨʞʠʪ ʜʠʩʮʠʧʣʠʥʫ çʆʩʥʦʚʳ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷè, ʢʦʪʦʨʘʷ ʧʦʩʚʷʱʝʥʘ ʦʩʥʦʚʘʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɼʠʩʮʠʧʣʠʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʤʧʦʥʝʥʪʫ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʤʦʜʫʣʷ çɸʥʘʣʠʟ ʜʘʥʥʳʭè, ʧʨʝʧʦʜʘʝʪʩʷ ʚ 5 ʩʝʤʝʩʪʨʝ ʦʯʥʦʡ (ʜʥʝʚʥʦʡ) ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ. 

ɺʩʝʛʦ ʥʘ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʡ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʦʪʚʦʜʠʪʩʷ 120 ʯʘʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 72 

ʘʫʜʠʪʦʨʥʳʭ ʯʘʩʘ, ʠʟ ʥʠʭ: ʣʝʢʮʠʠ ï 36 ʯʘʩʦʚ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ï 36 ʯʘʩʦʚ, ʚʢʣʶʯʘʷ 

ʫʧʨʘʚʣʷʝʤʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʦʚ. ʊʨʫʜʦʝʤʢʦʩʪʴ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ʩʦʩʪʘʚʣʷʝʪ 3 ʟʘʯʝʪʥʳʭ ʝʜʠʥʠʮʳ. ʌʦʨʤʦʡ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

ʆʄʆ ʫʯʝʙʥʳʤ ʧʣʘʥʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥ ʵʢʟʘʤʝʥ. ʆʩʚʦʝʥʠʝ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʆʄʆ 

ʩʪʫʜʝʥʪʘʤʠ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʥʠʭ ʩʣʝʜʫʶʱʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ: 

ï ʋʂ-1. ɺʣʘʜʝʪʴ ʦʩʥʦʚʘʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ, 

ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʠʥʬʦʨʤʘʮʠʠ; 
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ï ʋʂ-2. ʈʝʰʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

ï ʉʇʂ-3. ʆʩʫʱʝʩʪʚʣʷʪʴ ʧʦʣʥʳʡ ʮʠʢʣ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. 

ɿʘʢʨʝʧʣʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʣʫʯʝʥʠʝ ʪʨʝʙʫʝʤʳʭ ʜʣʷ 

ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʟʘʥʷʪʠʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ɺ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʜʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ï ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʠʥʩʪʨʫʤʝʥʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʄʆ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʘʶʱʠʝʩʷ ʦʩʚʦʷʪ ʩʧʦʩʦʙʳ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ, ʠʟʫʯʘʪ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʨʝʛʨʝʩʩʠʷ, 

ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʧʦʠʩʢ ʘʥʦʤʘʣʠʡ ʚ ʜʘʥʥʳʭ, ʩʪʵʢʠʥʛ, ʙʫʩʪʠʥʛ. ʊʘʢʞʝ ʩʪʫʜʝʥʪʳ ʥʘʫʯʘʪʩʷ 

ʦʮʝʥʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʝʡ, ʚʳʧʦʣʥʷʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ, ʧʦʣʫʯʘʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʠ ʥʘʫʯʘʪʩʷ ʧʨʠʤʝʥʷʪʴ ʠʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ 

ʠʟʚʣʝʯʝʥʠʶ ʟʥʘʥʠʡ ʠʟ ʜʘʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ: 

¶ ɿʥʘʪʴ ʦʩʥʦʚʥʳʝ ʢʣʘʩʩʳ ʟʘʜʘʯ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

¶ ɺʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 
ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

¶ ʉʚʦʜʠʪʴ ʧʨʠʢʣʘʜʥʫʶ ʟʘʜʘʯʫ ʢ ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ, ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʝʸ ʠ ʩʪʨʦʠʪʴ 
ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. 

¶ ʋʤʝʪʴ ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ 
ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʚʘʪʴ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

¶ ɺʣʘʜʝʪʴ ʦʩʥʦʚʥʳʤʠ python-ʙʠʙʣʠʦʪʝʢʘʤʠ (numpy, pandas, scikit-learn, seaborn) 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʠʟ ʦʙʣʘʩʪʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʄʘʛʠʩʪʨʘʥʪʳ, ʦʙʫʯʘʶʱʠʝʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 7-06-0533-04 çʄʘʪʝʤʘʪʠʢʘ ʠ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʫʢʠè (ʤʘʛʠʩʪʨʘʪʫʨʘ), ʧʨʦʬʠʣʠʟʘʮʠʠ çʂʦʤʧʴʶʪʝʨʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ 

ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè ʜʥʝʚʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʠʟʫʯʘʶʪ ʜʠʩʮʠʧʣʠʥʫ 

çʄʘʪʝʤʘʪʠʢʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷè. ɼʠʩʮʠʧʣʠʥʘ ʄʄʆ ʧʦʟʚʦʣʷʝʪ ʤʘʛʠʩʪʨʘʥʪʘʤ, 

ʢʦʪʦʨʳʝ ʫʞʝ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʩʚʦʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʦʜʛʦʪʦʚʢʠ, ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ ʠ ʧʨʦʜʚʠʥʫʪʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ 

ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. ɼʠʩʮʠʧʣʠʥʘ 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʤʧʦʥʝʥʪʫ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʦʜʫʣʷ 

çɸʥʘʣʠʟ ʜʘʥʥʳʭè, ʧʨʝʧʦʜʘʝʪʩʷ ʚ ʧʝʨʚʦʤ ʩʝʤʝʩʪʨʝ ʤʘʛʠʩʪʨʘʪʫʨʳ. ɺʩʝʛʦ ʥʘ ʠʟʫʯʝʥʠʝ 

ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʄʄʆ ʦʪʚʦʜʠʪʩʷ 198 ʯʘʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 72 ʘʫʜʠʪʦʨʥʳʭ ʯʘʩʘ, ʠʟ ʥʠʭ: 

ʣʝʢʮʠʠ ï 36 ʯʘʩʦʚ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ï 16 ʯʘʩʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ï 20 ʯʘʩʦʚ. 

ʊʨʫʜʦʝʤʢʦʩʪʴ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʄʄʆ ʩʦʩʪʘʚʣʷʝʪ 6 ʟʘʯʝʪʥʳʭ ʝʜʠʥʠʮ. ʌʦʨʤʦʡ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʄʄʆ ʫʯʝʙʥʳʤ ʧʣʘʥʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʵʢʟʘʤʝʥ. ʆʩʚʦʝʥʠʝ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʄʄʆ ʤʘʛʠʩʪʨʘʥʪʘʤʠ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʥʠʭ ʩʣʝʜʫʶʱʝʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ: 

ï ʉʂ-1. ɹʳʪʴ ʩʧʦʩʦʙʥʳʤ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

ɺ ʜʘʥʥʦʤ ʢʫʨʩʝ ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʆʄʆ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ 

ʧʦ ʧʨʝʮʝʜʝʥʪʘʤ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʩʥʦʚʘʤ 

ʤʦʜʝʣʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʨʝʛʨʝʩʩʠʠ, ʧʦʥʠʞʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ.  

ʋʧʦʨ ʜʝʣʘʝʪʩʷ ʥʘ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ, ʚʟʘʠʤʦʩʚʷʟʝʡ, ʜʦʩʪʦʠʥʩʪʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʪʦʜʦʚ. ʂʘʞʜʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʦʙʩʫʞʜʝʥʠʶ ʥʘ ʧʨʝʜʤʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʪʦʥʢʦʩʪʝʡ ʨʝʘʣʠʟʘʮʠʠ. 

ʉʣʫʰʘʪʝʣʷʤ ʢʫʨʩʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʄʆ ʥʘ Python. ʆʙʫʯʘʶʱʠʡʩʷ ʚ ʪʝʦʨʠʠ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʩʪʠʛʘʝʪ, ʢʘʢ ʟʥʘʥʠʝ ʤʘʪʝʤʘʪʠʢʠ 
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ʠ ʩʪʘʪʠʩʪʠʢʠ ʨʘʙʦʪʘʝʪ ʚ ʨʝʰʝʥʠʠ ʨʝʘʣʴʥʳʭ ʞʠʟʥʝʥʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʧʦʩʪʨʦʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʤʘʛʠʩʪʨʘʥʪ ʜʦʣʞʝʥ: 

¶ ɿʥʘʪʴ ʢʣʶʯʝʚʳʝ ʧʦʥʷʪʠʷ, ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 
ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

¶ ʋʤʝʪʴ ʨʘʙʦʪʘʪʴ ʩ ʤʦʜʝʣʷʤʠ ʠ ʘʣʛʦʨʠʪʤʘʤʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʨʝʰʘʪʴ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

¶ ʀʤʝʪʴ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʄʆ. 

¶ ʋʤʝʪʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 
ʚʳʙʠʨʘʪʴ ʤʝʪʦʜ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʟʘʜʘʯʝ, ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

¶ ʋʤʝʪʴ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʙʘʟ ʜʘʥʥʳʭ, ʬʘʡʣʦʚ, ʠʥʪʝʨʥʝʪʘ, 
ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ), ʚʳʧʦʣʥʷʪʴ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʝʜʦʙʨʘʙʦʪʢʫ. 

¶ ʀʤʝʪʴ ʥʘʚʳʢʠ ʯʪʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 
ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʦʩʪʨʦʝʥʠʷ ʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʝʡ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʎʝʣʴʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʣʠ ʧʝʨʝʨʘʙʦʪʢʝ ʜʠʩʮʠʧʣʠʥ çʆʩʥʦʚʳ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷè ʠ çʄʘʪʝʤʘʪʠʢʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷè ʤʦʜʫʣʷ çʄʘʰʠʥʥʦʝ 

ʦʙʫʯʝʥʠʝè ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʤʝʪʦʜʘʤʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ ʥʦʚʳʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ɿʘʜʘʯʘ ʤʦʜʫʣʷ ʜʠʩʮʠʧʣʠʥ çʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝè ï ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʠ 

ʤʘʛʠʩʪʨʘʥʪʦʚ ʛʣʫʙʦʢʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʨʘʟʣʠʯʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ. 
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ʆ ʄʆɼɽʃʀ ʇʈɽʇʆɼɸɺɸʅʀʗ ʂʃɸʉʊɽʈɸ ɼʀʉʎʀʇʃʀʅ  

çʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʁ ɸʅɸʃʀɿ ɼɸʅʅʓʍè 

ɻʦʣʫʙʝʚʘ ʃ. ʃ., ʄʘʣʝʚʠʯ ɸ ʕ., ʑʝʛʣʦʚʘ ʅ. ʃ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 

ɺ ʨʘʙʦʪʝ ʠʟʣʘʛʘʶʪʩʷ ʘʩʧʝʢʪʳ ʨʘʟʨʘʙʦʪʢʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʣʘʩʪʝʨʘ 

ʜʠʩʮʠʧʣʠʥ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ, 

ʤʘʰʠʥʥʦʤʫ ʦʙʫʯʝʥʠʶ ʠ ʥʝʡʨʦʩʝʪʝʚʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʂʦʤʧʴʶʪʝʨʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè ʤʝʭʘʥʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ [1]. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ; ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ; 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ; ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ; ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  
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ɺʚʝʜʝʥʠʝ 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʣʘ 

ʝʛʦ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʚʥʝʜʨʝʥʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘ 

ʦʩʥʦʚʝ ʧʝʨʝʜʦʚʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʝʰʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʝʜʚʘ ʣʠ ʥʝ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ: ʛʦʩʫʧʨʘʚʣʝʥʠʝ, ʬʠʥʘʥʩʦʚʳʡ ʩʝʢʪʦʨ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ, ʢʫʣʴʪʫʨʘ. ʏʝʣʦʚʝʯʝʩʪʚʦ ʧʝʨʝʞʠʚʘʝʪ ʯʝʪʚʝʨʪʫʶ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʝʚʦʣʶʮʠʶ ʠ ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʥʥʦʚʘʮʠʡ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɹʣʠʞʘʡʰʝʝ ʙʫʜʫʱʝʝ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥʦ ʥʘ 

ʩʠʩʪʝʤʘʭ ʮʠʬʨʦʚʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʘʢʪʠʚʠʟʠʨʫʝʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʩʝʪʝʡ ʠ ʩʠʩʪʝʤ ʀʀ [2]. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠ 

ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫʩʠʣʝʥʠʝ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʀʀ ʚʦ ʤʥʦʞʝʩʪʚʦ ʩʬʝʨ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʝ: ʨʳʥʦʢ ʪʨʫʜʘ 

ʥʫʞʜʘʝʪʩʷ ʚ ʥʦʚʳʭ ʪʠʧʘʭ ʧʨʦʬʝʩʩʠʡ, ʘ ʩʧʝʮʠʘʣʠʩʪʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʦʙʭʦʜʠʤʳʡ ʣʶʙʦʤʫ 

ʩʦʚʨʝʤʝʥʥʦʤʫ ʯʝʣʦʚʝʢʫ ʘʩʧʝʢʪ, ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʦʙʫʯʘʪʴʩʷ ï ʚ ʰʢʦʣʘʭ, 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʚʫʟʘʭ, ʥʘ ʢʫʨʩʘʭ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ [3]. ʄʥʦʛʠʝ ʘʙʠʪʫʨʠʝʥʪʳ ʫʞʝ ʥʘ ʵʪʘʧʝ ʚʳʙʦʨʘ ʚʫʟʘ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʛʜʝ ʦʥʠ ʤʦʛʫʪ 

ʧʦʣʫʯʠʪʴ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʧʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʧʦ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʠ 

ʩʠʩʪʝʤʘʤʠ ʀʀ. 

ɺʝʜʫʱʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʤʠʨʘ ʨʘʟʚʠʚʘʶʪ ʠ ʤʦʜʠʬʠʮʠʨʫʶʪ ʩʚʦʠ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʩʪʦʨʦʥʫ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʧʨʠʯʝʤ ʵʪʦ ʢʘʩʘʝʪʩʷ ʜʘʞʝ ʪʝʭ 

ʧʨʦʬʝʩʩʠʡ, ʢʦʪʦʨʳʡ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʜʘʣʝʢʠ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʪʢʨʳʚʘʶʪʩʷ ʥʘʙʦʨʳ ʠ ʥʘ ʪʘʢʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʛʜʝ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʱʥʦʩʪʥʦʝ ʷʜʨʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ (ʫʯʝʥʳʡ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʀʀ, ʠʥʞʝʥʝʨ ʅʃʇ, ʀʀ-ʘʨʭʠʪʝʢʪʦʨ, ʜʘʪʘ-ʩʘʡʝʥʪʠʩʪ, ʜʘʪʘ-ʠʥʞʝʥʝʨ, 

ʘʥʘʣʠʪʠʢ ʜʘʥʥʳʭ, ʠʥʞʝʥʝʨ ʧʦ ʤʘʰʠʥʥʦʤʫ ʦʙʫʯʝʥʠʶ ʠ ʜʨ.) [3]. 

ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʣʘʩʪʝʨʘ ʜʠʩʮʠʧʣʠʥ 

ɹʫʜʝʤ ʥʘʟʚʘʪʴ ʢʣʘʩʪʝʨʦʤ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭè, (ʀɸɼ) ʛʨʫʧʧʫ 

ʜʠʩʮʠʧʣʠʥ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʩʬʝʨʫ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʯʠʪʘʶʪʩʷ ʩʪʫʜʝʥʪʘʤ ʠ ʤʘʛʠʩʪʨʘʥʪʘʤ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʂʦʤʧʴʶʪʝʨʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè ʤʝʭʘʥʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ [1]. 

ʄʦʜʝʣʴʶ ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʣʘʩʪʝʨʘ ʀɸɼ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʫʶ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʩʪʨʫʢʪʫʨʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʯʘʩʪʴ ʢʫʨʩʦʚ, ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚ ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ ʠ ʠʭ ʤʝʪʦʜʠʯʝʩʢʫʶ 

ʨʝʘʣʠʟʘʮʠʶ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʮʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʄʦʜʝʣʴ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚʳʩʪʨʘʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʥʦʚʫʶ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʫʯʝʙʥʫʶ ʜʠʩʮʠʧʣʠʥʫ. ʉʦʜʝʨʞʘʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʤʦʜʝʣʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʮʝʣʷʭ ʦʙʫʯʝʥʠʷ, ʙʘʟʦʚʳʭ ʟʥʘʥʠʷʭ ʦʙʫʯʘʶʱʠʭʩʷ ʠ 

ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʣʫʯʘʝʤʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ: 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʠ ʦʙʫʯʝʥʠʷ, ʥʘʡʪʠ ʩʨʝʜʩʪʚʘ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, ʵʬʬʝʢʪʠʚʥʦ ʠʭ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʦʙʷʟʘʥʳ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ʩ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʤʠ ʮʝʣʷʤʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ [4]. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʣʠ ʧʝʨʝʨʘʙʦʪʢʝ ʜʠʩʮʠʧʣʠʥʳ ʢʣʘʩʪʝʨʘ ʀɸɼ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ: 

ï ʩʚʝʨʭʙʳʩʪʨʫʶ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʦʧʨʝʜʝʣʷʪʴ, 

ʢʘʢʠʝ ʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʣʠʜʝʨʘʤʠ ʩʝʛʦʜʥʷ, ʢʘʢʦʡ ʠʟ ʧʦʜʭʦʜʦʚ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʢʘʢʦʚʳ ʵʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ; 

ï çʠʥʬʣʷʮʠʶè ʟʥʘʥʠʡ ʚ ʀʊ-ʩʬʝʨʝ (ʧʦʣʫʯʝʥʥʳʝ ʚ ʀʊ-ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ ʙʳʩʪʨʦ 

ʫʩʪʘʨʝʚʘʶʪ, ʜʝʚʘʣʴʚʠʨʫʶʪʩʷ, ʦʙʝʩʮʝʥʠʚʘʶʪʩʷ), ʙʳʩʪʨʦʝ ʫʩʪʘʨʝʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ; 

ï ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ, ʠʭ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ, ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʟʥʘʥʠʡ, 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ; 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʢʘʢʠʝ ʬʦʨʤʳ ʨʘʙʦʪʳ 

ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ (ʣʝʢʮʠʠ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ, 

ʧʨʘʢʪʠʢʫʤʳ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʨʘʙʦʪʘ ʚ ʢʦʤʘʥʜʝ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʧʦʜʛʦʪʦʚʢʘ 

ʠ ʚʳʩʪʫʧʣʝʥʠʝ ʩ ʜʦʢʣʘʜʘʤʠ); 

ï ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. 

ɿʘʜʘʯʘ ʢʣʘʩʪʝʨʘ ʀɸɼ ï ʩʬʦʨʤʠʨʦʚʘʪʴ ʛʣʫʙʦʢʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ 

ʜʘʥʥʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠʤʝʥʷʪʴ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʨʘʟʣʠʯʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ. 

ʂʣʘʩʪʝʨ ʀɸɼ ʚ ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʂʄʠʉɸ ʠʤʝʝʪ ʩʚʦʶ ʠʩʪʦʨʠʶ 

ʨʘʟʚʠʪʠʷ. ʋʞʝ ʚ ʥʘʯʘʣʝ 2000 ʛʦʜʦʚ ʚʳʧʫʩʢʘʶʱʘʷ ʢʘʬʝʜʨʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʦʪʘʣʘ ʠ ʚʢʣʶʯʠʣʘ ʚ ʩʚʦʠ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʘʚʪʦʨʩʢʠʝ 

ʜʠʩʮʠʧʣʠʥʳ çɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠè, çɺʝʡʚʣʝʪ-ʘʥʘʣʠʟè, 

çɻʣʫʙʠʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ (Data Mining)è, ï ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʵʪʠʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ. 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʚ ʦʙʱʝʩʪʚʝ ʮʠʬʨʦʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʦʚʘʣʦ ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʤʝʶʱʠʭ ʦʛʨʦʤʥʳʡ ʩʧʨʦʩ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʨʘʩʰʠʨʷʣʦʩʴ. ɺ ʜʠʩʮʠʧʣʠʥʝ 

çʇʨʠʢʣʘʜʥʦʡ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè ʧʦʷʚʣʷʶʪʩʷ ʨʘʟʜʝʣʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ. 

ʕʪʠ ʢʫʨʩʳ ʩʦʟʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʢʘʬʝʜʨʳ. ɺʳʧʫʩʢʥʠʢʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʂʄʠʉɸ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʨʝʘʣʴʥʦʤ ʀʊ ʩʝʢʪʦʨʝ, ʦʱʫʱʘʣʠ ʥʘ ʩʚʦʠʭ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʪʘʢʦʛʦ ʧʨʦʬʠʣʷ ʠ ʦʭʦʪʥʦ ʧʨʠʥʠʤʘʣʠ ʧʨʝʜʣʦʞʝʥʠʷ ʦ 

ʧʨʝʧʦʜʘʚʘʥʠʠ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʩʦʟʜʘʚʘʷ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʢʫʨʩʳ. 

ʕʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ 

ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ɸʥʘʣʠʟ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʂʦʤʧʴʶʪʝʨʥʘʷ ʤʘʪʝʤʘʪʠʢʘ 

ʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɹɻʋ ʧʦʢʘʟʳʚʘʝʪ 

ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʩʪʫʜʝʥʪʦʚ ʢ ʜʠʩʮʠʧʣʠʥʘʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʀʀ. ʊʘʢ, 

ʚ 2023-2024 ʫʯʝʙʥʦʤ ʛʦʜʫ 58% ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ ʠ 67% ʤʘʛʠʩʪʝʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ 

ʚʳʧʦʣʥʷʶʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1-31 03 09 çʂʦʤʧʴʶʪʝʨʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ 

ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè ʠ ʤʘʛʠʩʪʨʘʥʪʘʤʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 1-31 80 03, 7-06-0533-04 

çʄʘʪʝʤʘʪʠʢʘ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʫʢʠè, ʧʨʦʬʠʣʠʟʘʮʠʠ çʂʦʤʧʴʶʪʝʨʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ 

ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ 

ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ, ʀʀ, ʤʘʰʠʥʥʳʤ ʦʙʫʯʝʥʠʝʤ, ʥʝʡʨʦʩʝʪʝʚʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ (ʈʠʩ.1). 



86 

  

ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ ʠ ʤʘʛʠʩʪʝʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʥʘʩ ʧʦʷʚʠʣʩʷ ʦʨʠʛʠʥʘʣʴʥʳʡ ʦʧʳʪ ʩʪʘʥʦʚʣʝʥʠʷ ʢʣʘʩʪʝʨʘ 

ʜʠʩʮʠʧʣʠʥ ʧʦ ʀɸɼ, ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʜʠʩʮʠʧʣʠʥ ʢʣʘʩʪʝʨʘ ʀɸɼ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʚ 

ʢʘʢʦʤ ʩʝʤʝʩʪʨʝ ʠʟʫʯʘʝʪʩʷ ʜʘʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ. ɽʩʣʠ ʵʪʦ ʥʘʯʘʣʴʥʳʝ ʩʝʤʝʩʪʨʳ 

ʙʘʢʘʣʘʚʨʠʘʪʘ, ʪʦ ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʥʝ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʠʤ ʠ, ʩʢʦʨʝʝ, 

ʪʦʣʴʢʦ ʧʦʟʥʘʢʦʤʠʪ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʦʩʥʦʚʘʤʠ ʧʨʝʜʤʝʪʘ. ʅʘ ʩʪʘʨʰʠʭ ʢʫʨʩʘʭ, ʢʦʛʜʘ 

ʦʙʫʯʘʶʱʠʝʩʷ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʩʚʦʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʦʜʛʦʪʦʚʢʠ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʧʦʛʨʫʞʝʥʠʠ ʚ ʧʨʝʜʤʝʪ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʠ ʜʠʩʮʠʧʣʠʥ ʢʣʘʩʪʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʭʦʜʘ ʦʪ ʢʦʥʮʝʧʮʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠʥʮʠʧʘʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʥʘʚʳʢʘʤ ʚ ʦʙʣʘʩʪʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʙʫʯʝʥʠʷ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʀʤʝʥʥʦ ʩ ʵʪʦʡ ʧʦʟʠʮʠʠ 

ʚʳʩʪʨʦʝʥʳ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʢʫʨʩʦʚ, ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʣʘʥʝ ʠ 

ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʩʚʷʟʠ ʩ ʦʙʫʯʝʥʠʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ, 

ʜʠʩʮʠʧʣʠʥʘʤ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʠ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʯʝʙʥʳʡ ʧʣʘʥ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 6-05-0533-08 çʂʦʤʧʴʶʪʝʨʥʘʷ 

ʤʘʪʝʤʘʪʠʢʘ ʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè (ʙʘʢʘʣʘʚʨʠʘʪ) ʦʯʥʦʡ (ʜʥʝʚʥʦʡ) ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ 

ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʜʠʩʮʠʧʣʠʥʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʣʘʩʪʝʨʫ ʀɸɼ: 

çʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳè, çʆʩʥʦʚʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷè, çɸʥʘʣʠʟ 

ʜʘʥʥʳʭè, çʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝè (ʜ/ʚ), çʆʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘè (ʜ/ʚ), çɸʥʘʣʠʟ 

ʜʘʥʥʳʭ ʚ ʧʨʠʣʦʞʝʥʠʷʭè (ʜ/ʚ). ɼʠʩʮʠʧʣʠʥʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʤʧʦʥʝʥʪʫ ʫʯʨʝʞʜʝʥʠʷ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʦʜʫʣʷ çɸʥʘʣʠʟ ʜʘʥʥʳʭè, ʧʨʝʧʦʜʘʶʪʩʷ ʚ 4-7 

ʩʝʤʝʩʪʨʘʭ. ɺʩʝʛʦ ʥʘ ʠʟʫʯʝʥʠʝ ʜʘʥʥʳʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʦʪʚʦʜʠʪʩʷ 632 ʯʘʩʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ 316 ʘʫʜʠʪʦʨʥʳʭ ʯʘʩʦʚ, ʠʟ ʥʠʭ: ʣʝʢʮʠʠ ï 158 ʯʘʩʦʚ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ï 158 

ʯʘʩʦʚ, ʚʢʣʶʯʘʷ ʫʧʨʘʚʣʷʝʤʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʦʚ. ʊʨʫʜʦʝʤʢʦʩʪʴ 

ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʩʦʩʪʘʚʣʷʝʪ 18 ʟʘʯʝʪʥʳʭ ʝʜʠʥʠʮ. ʄʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ 

ʦʩʚʦʠʪʴ ʙʘʟʦʚʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

ʄʘʛʠʩʪʨʘʥʪʳ, ʦʙʫʯʘʶʱʠʝʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 7-06-0533-04 çʄʘʪʝʤʘʪʠʢʘ ʠ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʫʢʠè (ʤʘʛʠʩʪʨʘʪʫʨʘ), ʧʨʦʬʠʣʠʟʘʮʠʠ çʂʦʤʧʴʶʪʝʨʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ 

ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʠʟʫʯʘʶʪ ʪʘʢʠʝ ʜʠʩʮʠʧʣʠʥʳ 

ʢʣʘʩʪʝʨʘ ʢʘʢ: çʄʘʪʝʤʘʪʠʢʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷè/ʜʨ., çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭè/ʜʨ, çʕʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳè. ɼʠʩʮʠʧʣʠʥʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʤʧʦʥʝʥʪʫ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʦʜʫʣʷ çɸʥʘʣʠʟ ʜʘʥʥʳʭè, 

ʧʨʝʧʦʜʘʶʪʩʷ ʚ 1 ʠ 3 ʩʝʤʝʩʪʨʘʭ ʤʘʛʠʩʪʨʘʪʫʨʳ. ɺʩʝʛʦ ʥʘ ʠʟʫʯʝʥʠʝ ʜʘʥʥʳʭ ʫʯʝʙʥʳʭ 

ʜʠʩʮʠʧʣʠʥ ʦʪʚʦʜʠʪʩʷ 486 ʯʘʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 204 ʘʫʜʠʪʦʨʥʳʭ ʯʘʩʘ, ʠʟ ʥʠʭ: ʣʝʢʮʠʠ ï 102 

ʯʘʩʘ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ï 82 ʯʘʩʘ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ï 20 ʯʘʩʦʚ. ʊʨʫʜʦʝʤʢʦʩʪʴ 
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ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʤʦʜʫʣʷ ʩʦʩʪʘʚʣʷʝʪ 15 ʟʘʯʝʪʥʳʭ ʝʜʠʥʠʮ. ʄʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ 

ʤʘʛʠʩʪʨʘʥʪʘʤ ʧʦʣʫʯʠʪʴ ʧʨʦʜʚʠʥʫʪʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʜʠʩʮʠʧʣʠʥʳ ʢʣʘʩʪʝʨʘ ʀɸɼ ʪʨʝʙʫʶʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʦʝ ʩʪʫʜʝʥʪʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʟʘ 

ʢʦʤʧʴʶʪʝʨʦʤ ʚ ʨʘʤʢʘʭ ʣʘʙʦʨʘʪʦʨʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, 

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ ʚʳʩʪʫʧʣʝʥʠʠ ʩ ʜʦʢʣʘʜʘʤʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ Mathematica ʠ 

MATLAB, ʘ ʪʘʢʞʝ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʬʦʨʤʫʣʠʨʫʝʤ ʮʝʣʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʦʧʠʰʝʤ ʩʦʜʝʨʞʠʤʦʝ 

ʜʠʩʮʠʧʣʠʥʳ çʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳè (ʅʉʠɻɸ), ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ 

ʢʣʘʩʪʝʨʝ ʜʠʩʮʠʧʣʠʥ ʀɸɼ. 

ɼʠʩʮʠʧʣʠʥʘ ʅʉʠɻɸ ʧʨʝʧʦʜʘʝʪʩʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʂʦʤʧʴʶʪʝʨʥʘʷ 

ʤʘʪʝʤʘʪʠʢʘ ʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟè ʩ 2006 ʛʦʜʘ. ɿʘ 18 ʣʝʪ ʧʨʝʧʦʜʘʚʘʥʠʷ ʩʪʨʫʢʪʫʨʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʫʪʦʯʥʷʣʠʩʴ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʣʠʩʴ ʠ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʠʩʮʠʧʣʠʥʘ ʧʨʝʧʦʜʘʝʪʩʷ ʚ 4-5 ʩʝʤʝʩʪʨʘʭ ʙʘʢʘʣʘʚʨʠʘʪʘ, ʥʘ 

ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʢʫʨʩʘʭ, ʠ ʩʦʩʪʦʠʪ ʠʟ 5 ʨʘʟʜʝʣʦʚ: ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʢʣʘʩʪʝʨʠʟʘʮʠʷ, 

ʄʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ, ʄʝʪʦʜ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ, ʕʚʦʣʶʮʠʦʥʥʳʝ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚ MATLAB. 

ʎʝʣʴʶ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʅʉʠɻɸ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ 

ʫʩʪʦʡʯʠʚʳʭ ʟʥʘʥʠʡ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʙʘʟʦʚʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ çʤʷʛʢʠʭ ʚʳʯʠʩʣʝʥʠʷʭè ï 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ, ʙʘʟʠʨʫʶʱʝʡʩʷ ʥʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʝ, ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʘʣʛʦʨʠʪʤʘʭ, ʥʝʡʨʦʢʦʤʧʴʶʪʠʥʛʝ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʮʝʣʴ ʜʠʩʮʠʧʣʠʥʳ ʅʉʠɻɸ: ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʤʝʪʦʜʦʣʦʛʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʪʦʯʥʳʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʪʨʦʛʦ ʥʝ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʘʣʛʦʨʠʪʤʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʪʨʦʛʠʭ ʧʦʜʭʦʜʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʧʦ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪ ʟʘ ʧʨʠʝʤʣʝʤʦʝ ʚʨʝʤʷ. 

ʈʘʟʚʠʚʘʶʱʘʷ ʮʝʣʴ ʜʠʩʮʠʧʣʠʥʳ ʅʉʠɻɸ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʀʀ, ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʘʥʘʣʠʟʘ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʤʘʪʝʤʘʪʠʢʠ Mathematica ʠ MATLAB. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺʳʧʫʩʢʘʝʤʳʝ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʬʘʢʫʣʴʪʝʪʦʤ ɹɻʋ ʩʧʝʮʠʘʣʠʩʪʳ 

ʢʚʘʣʠʬʠʢʘʮʠʠ çʄʘʪʝʤʘʪʠʢ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʪʠʢè, ʙʫʜʫʯʠ ʧʦ ʧʨʠʨʦʜʝ ʩʚʦʝʡ 

ʤʘʪʝʤʘʪʠʢʘʤʠ ʠ ʦʙʣʘʜʘʶʱʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʛʣʫʙʦʢʠʤʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʚʦʩʪʨʝʙʦʚʘʥʳ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʳ 

ʚ ʀʊ-ʩʬʝʨʝ, ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʠ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʘʢʪʫʘʣʴʥʦʡ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʫʩʧʝʰʥʫʶ ʢʘʨʴʝʨʫ ʚ 

ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʜʣʷ ʥʘʩʪʦʡʯʠʚʳʭ ʠ ʤʦʪʠʚʠʨʦʚʘʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ ʥʘʤʥʦʛʦ ʧʝʨʝʚʝʰʠʚʘʝʪ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʠ ʫʩʠʣʠʷ, ʚʣʦʞʝʥʥʳʝ ʠʤʠ ʚ ʠʟʫʯʝʥʠʝ 

ʢʣʘʩʪʝʨʘ ʜʠʩʮʠʧʣʠʥ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭè. 
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ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʮʠʢʣʫ ʨʘʙʦʪ [1-3], ʥʘʯʘʪʳʭ ʚ 2021 ʛʦʜʫ ʠ ʩʚʷʟʘʥʥʳʭ 

ʩ ʤʝʪʦʜʠʢʦʡ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥ çʄʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠè ʠ çʋʨʘʚʥʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠè ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʠ ʬʘʢʫʣʴʪʝʪʝ ʨʘʜʠʦʬʠʟʠʢʠ ʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʅʘʨʷʜʫ ʩ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʨʘʟʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʩʤʝʰʘʥʥʳʭ ʠ 

ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʬʫʥʢʮʠʡ ɻʨʠʥʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʚʝʜʝʥʠʝ ʵʪʦʡ ʪʝʤʳ ʚ 

ʫʯʝʙʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ ʫʢʘʟʘʥʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʚ ʨʘʤʢʘʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ. 

ʇʫʩʪʴ W ð ʦʛʨʘʥʠʯʝʥʥʘʷ ʦʙʣʘʩʪʴ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʜʦʩʪʘʪʦʯʥʦ ʛʣʘʜʢʦʡ 

ʛʨʘʥʠʮʝʡ S. ʌʫʥʢʮʠʝʡ ɻʨʠʥʘ ʟʘʜʘʯʠ ɼʠʨʠʭʣʝ ʜʣʷ ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ 
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ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ G(P, P0), ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʫʩʣʦʚʠʷʤ: 
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4 PPrp
 ð ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʨʝʰʝʥʠʝ 

ʫʨʘʚʥʝʥʠʷ ʃʘʧʣʘʩʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, v(P, P0) ð ʛʘʨʤʦʥʠʯʝʩʢʘʷ ʚ ʦʙʣʘʩʪʠ W ʬʫʥʢʮʠʷ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ G(P, P0) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ v(P, P0), ʷʚʣʷʶʱʝʡʩʷ 

ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ɼʠʨʠʭʣʝ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʝʤ 
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ɺ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʜʣʷ ʦʙʣʘʩʪʠ W ʥʘʡʜʝʥʘ ʬʫʥʢʮʠʷ ɻʨʠʥʘ G(P, P0), ʨʝʰʝʥʠʝ 

ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ (1) ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ 
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ɿʜʝʩʴ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʪʦʯʢʠ P. 

ɸʥʘʣʦʛʠʯʥʦ ʚʚʦʜʠʪʩʷ ʬʫʥʢʮʠʷ ɻʨʠʥʘ ʚ ʩʣʫʯʘʝ ʜʚʫʤʝʨʥʦʡ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ. ʆʥʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠ 
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ʛʜʝ v(P, P0) ð ʛʘʨʤʦʥʠʯʝʩʢʘʷ ʚ ʦʙʣʘʩʪʠ W = W  Ç G ʬʫʥʢʮʠʷ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ɼʠʨʠʭʣʝ ʜʣʷ ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ ʧʨʠ ʵʪʦʤ ʜʘʝʪʩʷ ʬʦʨʤʫʣʦʡ 
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ɺ ʨʷʜʝ ʟʘʜʘʯ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʬʫʥʢʮʠʠ ɻʨʠʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʤʝʪʦʜ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɽʛʦ ʠʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʬʦʨʤʫʣʝ 
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ʬʫʥʢʮʠʷ v ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʦʪʝʥʮʠʘʣ ʟʘʨʷʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʥʝ ʧʨʦʚʦʜʷʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ S ʠ ʪʘʢʠʭ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʦʩʴ ʫʩʣʦʚʠʝ 
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ʕʪʠ ʟʘʨʷʜʳ ʥʘʟʳʚʘʶʪʩʷ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʝʜʠʥʠʯʥʦʛʦ ʟʘʨʷʜʘ, 

ʧʦʤʝʱʝʥʥʦʛʦ ʚ ʪʦʯʢʫ P0 ʠ ʩʦʟʜʘʶʱʝʛʦ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʦʚʝʨʭʥʦʩʪʠ S ʧʦʪʝʥʮʠʘʣ 
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1

4 PPrp
. 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʡ ʧʦʜʭʦʜ, ʥʘʡʜʝʤ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ɼʠʨʠʭʣʝ ʚ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ 
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ʛʜʝ r ð ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (x, y, z). 

ʇʦʤʝʩʪʠʤ ʚ ʪʦʯʢʫ P0 = (x0, y0, z0) ʝʜʠʥʠʯʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ, ʢʦʪʦʨʳʡ 

ʩʦʟʜʘʝʪ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʣʝ ʩ ʧʦʪʝʥʮʠʘʣʦʤ 
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ʧʨʦʚʦʜʷʱʝʡ ʧʣʦʩʢʦʩʪʠ S ʚʦʟʥʠʢʘʝʪ ʧʦʣʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʝʜʠʥʠʯʥʦʛʦ ʟʘʨʷʜʘ ʩ 

ʧʦʪʝʥʮʠʘʣʦʤ 
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, ʧʦʤʝʱʝʥʥʦʛʦ ʚ ʪʦʯʢʫ P1(ïx0, y0, z0). ʉʫʤʤʘʨʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʜʚʫʭ ʪʦʯʝʯʥʳʭ ʟʘʨʷʜʦʚ ʨʘʚʝʥ 
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ʛʜʝ 
1

2 2 2
0 0 0( ) ( ) ( )PPr x x y y z z= + + - + -. ʇʦʩʪʨʦʝʥʥʘʷ ʬʫʥʢʮʠʷ ʠ ʷʚʣʷʝʪʩʷ 

ʠʩʢʦʤʦʡ ʬʫʥʢʮʠʝʡ ɻʨʠʥʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʬʫʥʢʮʠʷ G(P, P0) ʷʚʣʷʝʪʩʷ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʚ 

ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ x > 0 ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʪʦʯʢʠ P, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʯʢʠ P0. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, G(P, P0) = 0 ʚ ʪʦʯʢʘʭ ʧʣʦʩʢʦʩʪʠ P Í S, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʪʘʢʠʭ ʪʦʯʝʢ 
0 1PP PPr r= . 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ (2), ʨʝʰʝʥʠʝ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ (3) ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʨʘʚʝʥʩʪʚʫ (4), ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʨʠʭʦʜʠʤ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ɼʠʨʠʭʣʝ 

ʜʣʷ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ 
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ʠʣʠ ʚ ʨʘʟʚʝʨʥʫʪʦʤ ʚʠʜʝ 

 

0
0 3/2

2 2 2
0 0 0

( , )
( ) .

2 ( ) ( )

x y z
u P dydz

x y y z z

¤ ¤

-¤-¤

j
=
p è ø+ - + -

ê ú

ñ ñ

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɼʝʨʝʚʷʛʦ ɸ. ʅ., ɽʛʦʨʦʚ ɸ. ɸ. ʆ ʜʦʧʦʣʥʝʥʠʠ ʢ ʤʝʪʦʜʠʢʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠè ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʨʘʜʠʦʬʠʟʠʢʠ 

ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ / 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʝʜʴʤʳʝ ɹʦʛʜʘʥʦʚʩʢʠʝ ʯʪʝʥʠʷ ʧʦ 

ʦʙʳʢʥʦʚʝʥʥʳʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤè : ʤʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., 

ʄʠʥʩʢ, 1ï4 ʠʶʥʷ 2021 ʛ. / ʄʠʥʩʢ : ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ ʅɸʅ ɹʝʣʘʨʫʩʠ, 2021. ï ʉ. 239ï

242. 

2. ɹʝʨʝʟʢʠʥʘ ʃ. ʃ., ɽʛʦʨʦʚ ɸ. ɸ. ʆʙ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʝʪʦʜʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠè ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʬʘʢʫʣʴʪʝʪʘ ʨʘʜʠʦʬʠʟʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ɹʝʣʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘ / XX ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ (ɽʈʋɻʀʅʉʂʀɽ ʏʊɽʅʀʗ-2022) : ʤʘʪʝʨʠʘʣʳ 

ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ., ʅʦʚʦʧʦʣʦʮʢ, 31 ʤʘʷ ï 3 ʠʶʥʷ 2022 ʛ. / ʅʦʚʦʧʦʣʦʮʢ : ʇʦʣʦʮʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2022. ï ʏ. 2. ï ʉ. 113ï115. 

3. ɼʝʨʝʚʷʛʦ ɸ. ʅ., ɽʛʦʨʦʚ ɸ. ɸ., ʈʫʰʥʦʚʘ ʀ. ʀ. ʆ ʥʝʢʦʪʦʨʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʤʝʪʦʜʠʢʝ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠè ʥʘ 

ʬʠʟʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ / XXI  

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ (ɽʨʫʛʠʥʩʢʠʝ 

ʯʪʝʥʠʷ-2023) : ʤʘʪʝʨʠʘʣʳ ʢʦʥʬ., ʄʦʛʠʣʝʚ, 23ï27 ʤʘʷ 2023 ʛ. / ʄʦʛʠʣʝʚ : ɹʝʣʦʨʫʩʩʢʦ-

ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2023. ï ʏ. 2. ï ʉ. 128ï130. 
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ʆɹ ʋʏɽɹʅʆ-ʄɽʊʆɼʀʏɽʉʂʆʄ ʇʆʉʆɹʀʀ  

çʇʆɺɽʈʍʅʆʉʊʅʓɽ ʀʅʊɽɻʈɸʃʓè 

ɼʝʨʝʚʷʛʦ ɸ.ʅ., ɽʛʦʨʦʚ ɸ.ɸ., ʏʝʭʤʝʥʦʢ ʊ.ɸ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ 

ɺ ʩʪʨʫʢʪʫʨʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʠ ʬʘʢʫʣʴʪʝʪʝ 

ʨʘʜʠʦʬʠʟʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɹɻʋ ʫʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ çʄʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟè ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʩʪ. ɽʝ ʮʝʣʴ ï ʛʣʫʙʦʢʦʝ ʦʚʣʘʜʝʥʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʨʘʟʜʝʣʦʚ: ʪʝʦʨʠʷ ʧʨʝʜʝʣʦʚ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʦʜʥʦʡ ʠ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʵʣʝʤʝʥʪʳ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʩʢʘʣʷʨʥʳʝ ʠ ʚʝʢʪʦʨʥʳʝ ʧʦʣʷ, ʢʨʘʪʥʳʝ, ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠʥʪʝʛʨʘʣʳ, ʘ ʪʘʢʞʝ ʥʘʚʳʢʘʤʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʜʠʩʮʠʧʣʠʥʘʭ ʧʨʠ ʨʝʰʝʥʠʠ ʨʷʜʘ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʩʪʫʜʝʥʪʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʟʘʯʘʩʪʫʶ ʦʪʩʫʪʩʪʚʫʝʪ ʫʤʝʥʠʝ 

ʨʘʩʩʫʞʜʘʪʴ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʦʢʘʟʳʚʘʪʴ ʧʨʦʩʪʝʡʰʠʝ ʪʝʦʨʝʤʳ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʟʥʘʥʠʷ ʧʦ ʨʘʟʜʝʣʘʤ ʪʨʠʛʦʥʦʤʝʪʨʠʠ, ʧʣʘʥʠʤʝʪʨʠʠ ʠ ʩʪʝʨʝʦʤʝʪʨʠʠ, 

ʠʟʫʯʘʝʤʳʭ ʚ ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʫʜʝʥʪʳ ʠʩʧʳʪʳʚʘʶʪ 

ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʘʢʠʭ ʪʝʤ, ʢʘʢ çʂʨʘʪʥʳʝ ʠʥʪʝʛʨʘʣʳè ʠ çʇʦʚʝʨʭʥʦʩʪʥʳʝ 

ʠʥʪʝʛʨʘʣʳè. 

ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ çʇʦʚʝʨʭʥʦʩʪʥʳʝ ʠʥʪʝʛʨʘʣʳè ʩʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ [1, 2] ʩ ʫʯʝʪʦʤ ʤʥʦʛʦʣʝʪʥʝʛʦ ʦʧʳʪʘ ʧʨʦʚʝʜʝʥʠʷ ʣʝʢʮʠʡ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʜʘʥʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʢʘʬʝʜʨʳ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ɹɻʋ. ʎʝʣʴʶ ʫʢʘʟʘʥʥʦʛʦ ʧʦʩʦʙʠʷ ʷʚʣʷʝʪʩʷ 

ʩʪʨʝʤʣʝʥʠʝ ʧʦʤʦʯʴ ʩʪʫʜʝʥʪʘʤ ʣʫʯʰʝ ʫʩʚʦʠʪʴ ʤʘʪʝʨʠʘʣ ʧʦ ʪʝʤʝ ʠ ʧʨʠʚʠʪʴ ʥʘʚʳʢʠ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʄʘʪʝʨʠʘʣ ʨʘʟʙʠʪ ʥʘ ʧʷʪʴ ʛʣʘʚ, ʧʝʨʚʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʦʩʚʷʱʝʥʘ ʧʦʚʝʨʭʥʦʩʪʷʤ ʚ 

ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʭ ʩʧʦʩʦʙʘʤ ʟʘʜʘʥʠʷ. ɺʪʦʨʘʷ ʛʣʘʚʘ ʩʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʠʝ, 

ʬʦʨʤʫʣʳ ʠ ʧʨʠʣʦʞʝʥʠʷ ʧʝʨʚʦʡ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʳʭ ʛʣʘʚʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʧʦʩʦʙʳ ʚʳʯʠʩʣʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʥʪʝʛʨʘʣʦʚ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʦʜʘ, ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʰʝʥʠʷ ʨʷʜʘ 

ʧʨʠʤʝʨʦʚ. ʂ ʥʝʢʦʪʦʨʳʭ ʠʟ ʨʝʰʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʨʠʩʫʥʢʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʧʨʠʣʦʞʝʥʠʠ 

GeoGebra 3d (ʩʤ. ʨʠʩ. 1 ʠ ʨʠʩ. 2) 

     
ʈʠʩ. 1 

  
ʈʠʩ.2 

ʇʷʪʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʬʦʨʤʫʣʘʤ ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ-ɻʘʫʩʩʘ ʠ ʉʪʦʢʩʘ. ɿʜʝʩʴ ʞʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʚʝʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʭ ʩʚʷʟʴ ʩ ʢʨʠʚʦʣʠʥʝʡʥʳʤʠ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʠʥʪʝʛʨʘʣʘʤʠ. ʀʤʝʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʥʪʝʛʨʘʣʦʚ. 
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 ʇʨʠʤʝʨ. ɺʳʯʠʩʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʯʘʩʪʠ ʩʬʝʨʳ 
2 2 2

1x y z+ + =, 

ʣʝʞʘʱʝʡ ʚ ʧʝʨʚʦʤ ʦʢʪʘʥʪʝ 0, 0, 0x y z² ² ², ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ 
2

( , , )x y z zr = . 

 ʈʝʰʝʥʠʝ. ʊʘʢ ʢʘʢ 0z² , ʪʦ ʠʟ ʫʨʘʚʥʝʥʠʷ ʩʬʝʨʳ ʠʤʝʝʤ 

2 21 , ( , ) ,z x y x y D= - - Í
 

ʛʜʝ 
2 2

: 1D x y+ ¢, 0, 0x y² ². ʊʦʛʜʘ 

2 2
1

x

x
z

x y

¡=-

- -
, 

2 2
1

y

y
z

x y

¡=-

- -

. 

 ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

2 2

2 2 2 2
2 2

1
1 1 1

x y dxdy
dS dxdy

x y x y x y

= + + =
- - - - - -

. 

 ʄʘʩʩʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʚʥʘ: 

2 2 2 2 2

2 2

1
(1 ) 1

1D D

m z dS x y dxdy x y dxdy

x yW

= = - - Ö = - - =ññ ññ ññ

- -  
1

2 21 1
3 22 2 2 2

0 0 0 0
0

1 1 2
1 1 (1 ) (1 )

2 2 2 3 6
d r rdr d r d r r

p p p p
j j= - Ö =- - - =- Ö Ö - Ö =ñ ñ ñ ñ

. 

 ʅʘʡʜʝʤ ʘʙʩʮʠʩʩʫ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʦ ʬʦʨʤʫʣʝ: 

1
( , , )

c
x x x y z dS

m
r

W

Ö= ññ
. 

 ʊʦʛʜʘ 

2 2 2 2 2

2 2

16 6 6
(1 ) 1

1
c

D D

x x z dS x x y dxdy x x y dxdy

x y
p p p

W

= Ö = - - Ö = - - =ññ ññ ññ

- -  
 

2 21 1 1
2 2 2 2 2

0 0 0 0 0

6 6 6
cos 1 cos 1 1d r r r dr d r r dr r r dr

p p

p p p
j j j j= - = - = - =ñ ñ ñ ñ ñÖ

 
 

cos , sin , 0 , 1 0
2

r t dr t dt r t r t
p

= = = - = ­ = = ­ = =
è ø
é ùê ú 

2 20
2 2 2

2 0 0

6 3 3
cos sin sin 2 (1 cos 4 )

2 4
t t dt t dt t dt

p p

p
p p p

= - Ö = = - =ñ ñ ñ

 
2

0

3 3sin 4

4 84

t
t

p

p
å õ
æ ö
ç ÷

= - =

. 

 

ʇʦ ʬʦʨʤʫʣʝ 

1
( , , )

c
y y x y z dS

m
r

W

Ö= ññ
 

ʥʘʡʜʝʤ ʦʨʜʠʥʘʪʫ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ: 
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2 2 2 2 2

2 2

16 6 6
(1 ) 1

1
c

D D

y y z dS y x y dxdy y x y dxdy

x y
p p p

W

= Ö = - - Ö = - - =ññ ññ ññ

- -  
2 21 1 1

2 2 2 2 2

0 0 0 0 0

6 6 6 3
sin 1 sin 1 1

8
d r r r dr d r r dr r r dr

p p

p p p
j j j j= - = - = - =ñ ñ ñ ñ ñÖ

. 

 ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ 

1
( , , )

c
z x y z dS

m
z r

W

Ö= ññ
 

ʥʘʭʦʜʠʪʩʷ ʘʧʧʣʠʢʘʪʘ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ: 

3 22 2 2 2 2

2 2

16 6 6
(1 ) (1 )

1
c

D D

z z z dS x y dxdy x y dxdy

x y
p p p

W

= Ö = - - Ö = - - =ññ ññ ññ

- -  
2 1 1

2 3

0 0 0

36 6
(1 ) ( )

2 4
d r r dr r r dr

p p
j

p p
= - Ö = Ö - =ñ ñ ñ

. 

ɺ ʧʦʩʦʙʠʠ ʧʨʠʚʝʜʝʥʳ ʟʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʦʪʚʝʪʳ ʢ ʥʠʤ. 

ɼʘʥʥʦʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʪʫʜʝʥʪʘʤʠ 

ʬʠʟʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʷʝʤʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 
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2. ʂʘʙʘʥʦʚʘ ʆ.ʉ., ʏʝʭʤʝʥʦʢ ʊ. ɸ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: ʫʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ 
ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʝ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ: 6-05-

0533-05 ʈʘʜʠʦʬʠʟʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʧʨʦʬʠʣʠʟʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ: 

ɸʵʨʦʢʦʩʤʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʀʥʬʦʨʤʘʪʠʢʘ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʵʣʝʢʪʨʦʥʠʢʘ ʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʂʦʤʧʴʶʪʝʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ, ʈʘʜʠʦʬʠʟʠʢʘ ʠ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʌʦʪʦʥʠʢʘ ʠ 

ʧʨʠʢʣʘʜʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ) 6-05-0533-11 ʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ 

(ʇʨʦʬʠʣʠʟʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ: ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ɸʥʘʣʠʟ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ) 6-05-0533-12 ʂʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ (ʇʨʦʬʠʣʠʟʘʮʠʷ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ: ɹʝʟʦʧʘʩʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ) ˉʋɼ-237/ʙ. 

https://elib.bsu.by/handle/123456789/304976 
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ʈɸɿʈɸɹʆʊʂɸ ʀʅʊɽʈɸʂʊʀɺʅʆɻʆ ʈɽʐɽɹʅʀʂɸ  

ʇʆ ʄɸʊɽʄɸʊʀʏɽʉʂʆʄʋ ɸʅɸʃʀɿʋ 

ɼʦʙʨʠʥʝʮ ɽ.ɽ., ʉʪʘʨʦʩʝʣʝʮ ɸ.ɺ., ʊʠʭʦʤʠʨʦʚ ɺ.ɺ., 

ʂʫʰʥʝʨʦʚ ɸ.ɺ., ʃʘʚʨʦʚʘ ʆ.ɸ. 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɹʝʣʘʨʫʩʴ, ʛ. ʄʠʥʩʢ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʯʠʩʣʦʚʦʡ ʨʷʜ, ʩʭʦʜʠʤʦʩʪʴ ʨʷʜʘ, 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʷʜʨʦ, ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʙʘʟʘ ʜʘʥʥʳʭ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʠʟʙʝʞʥʦ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʟʜʘʥʦ ʤʥʦʞʝʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ ʥʘ ʨʘʟʣʠʯʥʫʶ ʪʝʤʘʪʠʢʫ. ʂ ʪʘʢʠʤ ʧʨʠʣʦʞʝʥʠʷʤ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʪʥʦʩʷʪ ʚʩʝʚʦʟʤʦʞʥʳʝ ʙʘʟʳ ʟʥʘʥʠʡ ʠ ʘʨʭʠʚʳ ʟʥʘʥʠʡ, ʵʣʝʢʪʨʦʥʥʳʝ ʠ ʦʥʣʘʡʥ 

ʟʘʜʘʯʥʠʢʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ. ʆʪʜʝʣʴʥʦʝ 

ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʨʝʰʝʙʥʠʢʠ, ʩʧʦʩʦʙʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʧʨʦʮʝʩʩʝ ʧʦʵʪʘʧʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

ʀʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʦʚ ʤʘʪʝʤʘʪʠʢʠ ʦʩʥʦʚʘʥʦ ʢʘʢ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʪʘʢ ʠ ʥʘ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ. ɿʘʢʨʝʧʣʝʥʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʉ ʫʯʝʪʦʤ ʧʦʚʳʰʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ ʩʪʫʜʝʥʪʦʚ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʩʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʥʝʜʨʷʶʪʩʷ ʚ ʫʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ ʩ ʮʝʣʴʶ ʚʳʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʶ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʠʩʮʠʧʣʠʥʝ ʥʘ ʧʨʘʢʪʠʢʝ, ʯʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʧʦʣʝʟʥʳʤ ʦʧʳʪʦʤ ʢʘʢ ʜʣʷ ʩʪʫʜʝʥʪʘ, ʪʘʢ ʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ.  

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʧʨʦʝʢʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʰʝʙʥʠʢʘ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ 

ʜʣʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʯʠʩʣʦʚʳʭ ʨʷʜʦʚ ʥʘ ʩʭʦʜʠʤʦʩʪʴ. ʇʨʦʝʢʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʝʪ ʫʜʦʙʥʳʤ ʠ ʧʦʥʷʪʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤʫ ʷʜʨʫ ʥʘ Python, ʘ 

ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʨʝʣʷʮʠʦʥʥʳʤ ʭʨʘʥʠʣʠʱʝʤ ʜʘʥʥʳʭ. ʎʝʣʴʶ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʠʩʣʦʚʳʭ ʨʷʜʦʚ ʥʘ ʩʭʦʜʠʤʦʩʪʴ ʫ 

ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʚ ʚʠʜʝ ʨʝʰʝʙʥʠʢʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝ ʪʦʣʴʢʦ ʦʪʚʝʪ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʦʰʘʛʦʚʦʛʦ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʦʙʲʷʩʥʝʥʠʝʤ. ʊʘʢʞʝ ʚ ʧʨʠʣʦʞʝʥʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʩʠʩʪʝʤʦʡ, 

ʪʝʤ ʩʘʤʳʤ ʧʨʦʠʩʭʦʜʠʪ ʠʤʠʪʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʦʤ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʦʣʫʯʝʥʠʶ ʟʥʘʥʠʡ. 
ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʧʨʠʣʦʞʝʥʠʷ 

ʇʨʦʝʢʪ ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʝʨʚʘʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ ʥʘ Wolfram Mathematica ʙʳʣʠ 

ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ ʢʫʨʩʦʚʳʭ ʨʘʙʦʪʘʭ [1,2]. ʇʝʨʚʘʷ ʚʝʨʩʠʷ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ 

ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʜʥʘʢʦ ʧʣʘʪʬʦʨʤʘ ʨʘʟʨʘʙʦʪʢʠ Wolfram Mathematica ʥʝ ʧʦʜʭʦʜʠʪ 

ʜʣʷ ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʠ ʝʛʦ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʀʟʫʯʠʚ ʘʨʭʠʪʝʢʪʫʨʫ 

ʧʨʠʣʦʞʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʫʶ ʚ [1,2], ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢ Python ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ. ʈʝʘʣʠʟʘʮʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ̫ʜʨʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʘʣʛʦʨʠʪʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʠʩʣʦʚʦʛʦ ʨʷʜʘ ʥʘ ʩʭʦʜʠʤʦʩʪʴ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʠ 

ʨʘʟʨʘʙʦʪʘʥ ʚ [1,2]. ɸʣʛʦʨʠʪʤ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʭʝʤʳ ʘʥʘʣʠʟʘ ʨʷʜʘ ʥʘ 

ʩʭʦʜʠʤʦʩʪʴ ʚ ʚʠʜʝ ʜʝʨʝʚʘ (ʨʠʩʫʥʦʢ 1). ʅʘ ʚʭʦʜ ʘʣʛʦʨʠʪʤʘ ʧʦʜʘʝʪʩʷ ʠʩʩʣʝʜʫʝʤʳʡ 

ʯʠʩʣʦʚʦʡ ʨʷʜ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʧʦ ʜʝʨʝʚʫ, ʩʤ. 

ʨʠʩʫʥʦʢ 1, ʛʜʝ ʢʘʞʜʳʡ ʫʟʝʣ ʜʝʨʝʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʧʨʦʚʝʨʢʫ: ʚʳʧʦʣʥʝʥʠʝ 

ʥʝʢʦʪʦʨʦʛʦ ʧʨʠʟʥʘʢʘ ʩʭʦʜʠʤʦʩʪʠ, ʚʭʦʞʜʝʥʠʝ ʣʦʛʘʨʠʬʤʘ ʚ ʦʙʱʠʡ ʯʣʝʥ ʨʷʜʘ ʠʣʠ ʜʨʫʛʠʝ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʷʜʘ ʥʘ ʩʭʦʜʠʤʦʩʪʴ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʢʘʞʜʦʤ ʫʟʣʝ ʘʣʛʦʨʠʪʤ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ 

ʜʘʣʴʥʝʡʰʝʤ ʜʝʡʩʪʚʠʠ: ʧʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʷʜʘ ʣʠʙʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʠ ʜʘʪʴ ʦʪʚʝʪ ʥʘ 

ʚʦʧʨʦʩ ʦ ʩʭʦʜʠʤʦʩʪʠ. ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʠʩʣʦʚʦʛʦ ʨʷʜʘ ʥʘ ʩʭʦʜʠʤʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. 

 
 

ʈʠʩʫʥʦʢ 1. ʌʨʘʛʤʝʥʪ ʘʣʛʦʨʠʪʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʷʜʘ ʚ ʚʠʜʝ ʜʝʨʝʚʘ [1,2] 

 

ɻʣʘʚʥʘʷ ʩʫʱʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ï ʵʪʦ ʯʠʩʣʦʚʦʡ ʨʷʜ. ɺ Python 

ʯʠʩʣʦʚʦʡ ʨʷʜ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʢʣʘʩʩʘ Series, ʵʢʟʝʤʧʣʷʨʳ 

ʢʦʪʦʨʦʛʦ ʠʤʝʶʪ ʪʨʠ ʘʪʨʠʙʫʪʘ: ʦʙʱʠʡ ʯʣʝʥ ʨʷʜʘ, ʧʨʝʜʝʣʳ ʩʫʤʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʜʝʢʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʨʷʜʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʩʦʟʜʘʥʳ ʦʪʜʝʣʴʥʳʝ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʟʥʘʢʠ ʩʭʦʜʠʤʦʩʪʠ ʨʷʜʘ. ɼʘʥʥʳʝ ʬʫʥʢʮʠʠ 

ʨʘʙʦʪʘʶʪ ʩ ʵʢʟʝʤʧʣʷʨʘʤʠ ʢʣʘʩʩʘ Series ʠ ʚʦʟʚʨʘʱʘʶʪ ʧʦʣʫʯʠʚʰʠʡʩʷ ʦʪʚʝʪ. ɼʣʷ ʧʨʦʩʪʦʪʳ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ ʩʠʤʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ SymPy. 

ʍʨʘʥʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʯʠʩʣʦʚʳʤʠ ʨʷʜʘʤʠ ʪʨʝʙʫʝʪ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʘʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʠ ʠʭ ʦʙʨʘʙʦʪʢʠ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʛʦʪʦʚʦʛʦ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʜʣʷ ʫʞʝ ʧʦʩʯʠʪʘʥʥʦʛʦ ʨʷʜʘ, ʚʤʝʩʪʦ 

ʧʦʚʪʦʨʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʩʪʦʨʦʥʝ. ɺʩʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʝʣʷʮʠʦʥʥʳʤ ʭʨʘʥʠʣʠʱʝʤ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʦʩʥʦʚʝ MySQL. ʉ 

ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ mysql-connector ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʠ 

ʜʘʣʴʥʝʡʰʘʷ ʝʝ ʧʦʜʜʝʨʞʢʘ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: (1) ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ; (2) ʨʝʘʣʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʘ ʜʦʙʘʚʣʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ 

ʜʘʥʥʳʭ; (3) ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʪʦʨʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʫʞʝ ʠʩʩʣʝʜʦʚʘʥʥʦʤʫ 

ʨʷʜʫ ʙʝʟ ʚʳʯʠʩʣʝʥʠʡ; (4) ʨʝʘʣʠʟʘʮʠʷ ʜʦʙʘʚʣʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʨʷʜʘ ʥʘ ʦʩʥʦʚʝ SymPy. 

ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɿʘʜʘʯʘ ʩʦʩʪʦʷʣʘ ʚ ʩʦʟʜʘʥʠʠ ʧʦʥʷʪʥʦʛʦ ʠ ʤʠʥʠʤʘʣʠʩʪʠʯʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʚʚʦʜʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʙʱʠʡ ʯʣʝʥ ʯʠʩʣʦʚʦʛʦ ʨʷʜʘ ʚ ʬʦʨʤʘʪʝ 

Latex ʙʝʟ ʟʥʘʥʠʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʚʚʦʜʘ. ʕʪʦ ʨʝʘʣʠʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʙʨʘʫʟʝʨʥʳʭ 

ʩʦʙʳʪʠʡ ʠ ʦʙʨʘʙʦʪʢʠ ʩʪʨʦʢ ʚʚʦʜʘ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʷʜʨʦʤ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʜʟʘʜʘʯʠ: (1) ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʪʝʢʩʪʘ ʚ ʬʦʨʤʘʪʝ Latex ʚ ʩʪʨʦʢʦʚʳʡ ʦʙʲʝʢʪ Python; (2) ʦʙʨʘʙʦʪʢʘ ʠ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʙʦʪʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʷʜʨʘ; (3) ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʳʨʘʞʝʥʠʷ Python ʚ ʪʝʢʩʪ ʥʘ Latex ʜʣʷ 


