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ʌʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ ʬʘʥʣʘʨʠ ʙ˄ʡʠʯʘ ʬʘʣʩʘʬʘ ʜʦʢʪʦʨʠ (PhD) ʜʠʩʩʝʨʪʘʮʠʷʩʠ ʤʘʚʟʫʩʠ 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ɺʘʟʠʨʣʘʨ ʄʘ״ʢʘʤʘʩʠ ״ʫʟʫʨʠʜʘʛʠ ʆʣʠʡ ʘʪʪʝʩʪʘʮʠʷ ʢʦʤʠʩʩʠʷʩʠʜʘ 

ɺ2019.1.PhD/FM313 ʨʘץʘʤ ʙʠʣʘʥ ʨ˄ʡʭʘʪʛʘ ʦʣʠʥʛʘʥ.  

ɼʠʩʩʝʨʪʘʮʠʷ ɺ.ʀ.ʈʦʤʘʥʦʚʩʢʠʡ ʥʦʤʠʜʘʛʠ ʄʘʪʝʤʘʪʠʢʘ ʠʥʩʪʠʪʫʪʠʜʘ ʙʘʞʘʨʠʣʛʘʥ.  

ɼʠʩʩʝʨʪʘʮʠʷ ʘʚʪʦʨʝʬʝʨʘʪʠ ʫʯ ʪʠʣʜʘ (˄ʟʙʝʢ, ʨʫʩ, ʠʥʛʣʠʟ (ʨʝʟʶʤʝ)) ʀʣʤʠʡ ʢʝʥʛʘʰ ʚʝʙ-

ʩʘ״ʠʬʘʩʠ (http://kengash.mathinst.uz) ʚʘ çZiyoNetè ɸʭʙʦʨʦʪ ʪʘʲʣʠʤ ʧʦʨʪʘʣʠʜʘ 

(http://www.ziyonet.uz) ʞʦʡʣʘʰʪʠʨʠʣʛʘʥ.  

ʀʣʤʠʡ ʨʘ״ʙʘʨ:              ʍʫʩʘʥʙʘʝʚ ʗʢʫʙʜʞʘʥ ʄʫʭʘʤʘʜʞʘʥʦʚʠʯ  

ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ ʬʘʥʣʘʨʠ ʜʦʢʪʦʨʠ, ʜʦʮʝʥʪ 

ʈʘʩʤʠʡ ʦʧʧʦʥʝʥʪʣʘʨ:              ʌʦʨʤʘʥʦʚ ʐʦʢʠʨ ʂʦʩʠʤʦʚʠʯ 

ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ ʬʘʥʣʘʨʠ ʜʦʢʪʦʨʠ, ʘʢʘʜʝʤʠʢ 

ʍʦʜʞʠʙʘʝʚ ɺʘʣʠ ʈʘʭʠʤʜʞʘʥʦʚʠʯ 

ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ ʬʘʥʣʘʨʠ ʜʦʢʪʦʨʠ, ʧʨʦʬʝʩʩʦʨ 

ɽʪʘʢʯʠ ʪʘʰʢʠʣʦʪ: ʊʦʰʢʝʥʪ ʜʘʚʣʘʪ ʪʨʘʥʩʧʦʨʪ ʫʥʠʚʝʨʩʠʪʝʪʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ״ʠʤʦʷʩʠ ɺ.ʀ.ʈʦʤʘʥʦʚʩʢʠʡ ʥʦʤʠʜʘʛʠ ʄʘʪʝʤʘʪʠʢʘ ʠʥʩʪʠʪʫʪʠ ״ʫʟʫʨʠʜʘʛʠ 

DSc.02/30.12.2019.FM.86.01 ʨʘץʘʤʣʠ ʀʣʤʠʡ ʢʝʥʛʘʰʥʠʥʛ 2021 ʡʠʣ ç ___ è____________ʩʦʘʪ ____ 

ʜʘʛʠ ʤʘʞʣʠʩʠʜʘ ʙ˄ʣʠʙ ˄ʪʘʜʠ. (ʄʘʥʟʠʣ: 100174, ʊʦʰʢʝʥʪ ʰ., ʆʣʤʘʟʦʨ ʪʫʤʘʥʠ, ʋʥʠʚʝʨʩʠʪʝʪ ʢ˄ʯʘʩʠ,  

9-ʫʡ. ʊʝʣ.: (+99871)-207-91-40, e-mail: uzbmath@umail.uz, Website: www.mathinst.uz). 

ɼʠʩʩʝʨʪʘʮʠʷ ʙʠʣʘʥ ɺ.ʀ.ʈʦʤʘʥʦʚʩʢʠʡ ʥʦʤʠʜʘʛʠ ʄʘʪʝʤʘʪʠʢʘ ʠʥʩʪʠʪʫʪʠʥʠʥʛ ɸʭʙʦʨʦʪ-ʨʝʩʫʨʩ 

ʤʘʨʢʘʟʠʜʘ ʪʘʥʠʰʠʰ ʤʫʤʢʠʥ (_____ -ʨʘץʘʤʠ ʙʠʣʘʥ ʨ˄ʡʭʘʪʛʘ ʦʣʠʥʛʘʥ). (ʄʘʥʟʠʣ: 100174, ʊʦʰʢʝʥʪ 

ʰ., ʆʣʤʘʟʦʨ ʪʫʤʘʥʠ, ʋʥʠʚʝʨʩʠʪʝʪ ʢ˄ʯʘʩʠ, 4ʙ-ʫʡ. ʊʝʣ.: (+99871)-207-91-40. 

ɼʠʩʩʝʨʪʘʮʠʷ ʘʚʪʦʨʝʬʝʨʘʪʠ 2021 ʡʠʣ ç ___ è ____________ ʢʫʥʠ ʪʘʨץʘʪʠʣʜʠ.  

(2021 ʡʠʣ ç ___ è ______________ʜʘʛʠ ____ -ʨʘץʘʤʣʠ ʨʝʝʩʪʨ ʙʘʸʥʥʦʤʘʩʠ). 
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ʀʣʤʠʡ ʜʘʨʘʞʘʣʘʨ ʙʝʨʫʚʯʠ  

ʀʣʤʠʡ ʢʝʥʛʘʰ ״ʫʟʫʨʠʜʘʛʠ  
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ʂʀʈʀʐ (ʬʘʣʩʘʬʘ ʜʦʢʪʦʨʠ (PhD) ʜʠʩʩʝʨʪʘʮʠʷʩʠ ʘʥʥʦʪʘʮʠʷʩʠ) 

ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ ʚʘ ʟʘʨʫʨʘʪʠ. ɾʘ״ʦʥ ʤʠץʸʩʠʜʘ 

ʪʠʙʙʠʸʪ, ʢʠʤʸ, ʙʠʦʣʦʛʠʷʜʘ ʦʣʠʙ ʙʦʨʠʣʘʸʪʛʘʥ ʢ˄ʧʣʘʙ ʠʣʤʠʡ-ʘʤʘʣʠʡ 

ʪʘʜץʠץʦʪʣʘʨ ʘʢʩʘʨʠʷʪ ״ʦʣʣʘʨʜʘ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʪʘʩʦʜʠʬʠʡ 

ʞʘʨʘʸʥʣʘʨʥʠ ʪʘʜץʠץ ץʠʣʠʰʛʘ ʢʝʣʪʠʨʠʣʘʜʠ. ʀʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʪʘʩʦʜʠʬʠʡ ʞʘʨʘʸʥʣʘʨ ʥʘʟʘʨʠʷʩʠ ʙʫ ʙʠʨʦʨ ʪʘʩʦʜʠʬʠʡ ʨʝʧʨʦʜʫʢʪʠʚ ʤʝʭʘʥʠʟʤ 

ʘʩʦʩʠʜʘ ʨʠʚʦʞʣʘʥʠʙ ʙʦʨʫʚʯʠ  ʟʘʨʨʘʯʘʣʘʨ ʧʦʧʫʣʷʮʠʷʩʠʜʘʥ ʪʘʰץʘʨʠ 

ʧʦʧʫʣʷʮʠʷʛʘ ʭʘʨ ʙʠʨ ʚʘץʪ ʤʦʤʝʥʪʠʜʘ ʪʘʩʦʜʠʬʠʡ ʩʦʥʜʘʛʠ  ʟʘʨʨʘʯʘʣʘʨʥʠʥʛ 

 ʰʠʣʠʰʠʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʪʘʩʦʜʠʬʠʡ ʞʘʨʘʸʥʥʠʥʛ ʵʚʦʣʶʮʠʦʥ˄ץ

 ʣʘʥʫʚʯʠץʠʩʦʙʣʘʥʘʜʠ. ʀʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦ״ ʦʥʫʥʣʘʨʠʥʠ ˄ʨʛʘʥʫʚʯʠ ʥʘʟʘʨʠʷץ

ʞʘʨʘʸʥʣʘʨ ʜʝʤʦʛʨʘʬʠʷ, ʪʠʙʙʠʸʪ, ʢʠʤʸ, ʙʠʦʣʦʛʠʷ, ״ʘʤʜʘ ʛʝʥʝʪʠʢ ʢʦʜʣʘʰ ʚʘ 

ʧʦʧʫʣʷʮʠʷʥʠ ʙʦʰץʘʨʠʰʜʘ ʤʫ״ʠʤ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ. ʐʫʥʠʥʛ ʫʯʫʥ, 

ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʣʘʨʥʠ ʪʘʜץʠץ ʵʪʠʰ ʟʘʤʦʥʘʚʠʡ 

ʵ״ʪʠʤʦʣʣʘʨ ʥʘʟʘʨʠʷʩʠʜʘ ʜʦʣʟʘʨʙ ʚʘ ʤʫ״ʠʤ ʚʘʟʠʬʘʣʘʨʜʘʥ ʙʠʨʠ ʙ˄ʣʠʙ 

 .ʜʘץʦʣʤʦץ

 ʪʘʩʦʜʠʬʠʡ ץʣʠסʠʤʠ ˄ʟʘʨʦ ʙʦץʦʥʜʘ ʠʤʤʠʛʨʘʮʠʷ ʦ״ʦʟʠʨʛʠ ʢʫʥʜʘ ʞʘ׳

ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ 

ʘʩʠʤʧʪʦʪʠʢʘʩʠʥʠ ʘʥʠץʣʘʰ ʟʘʤʦʥʘʚʠʡ ʵ״ʪʠʤʦʣʣʘʨ ʥʘʟʘʨʠʷʩʠʜʘʛʠ ʘʩʦʩʠʡ 

ʤʘʩʘʣʘʣʘʨʜʘʥ ʙʠʨʠ ʙ˄ʣʠʙ ץʦʣʤʦץʜʘ. ʀʤʤʠʛʨʘʮʠʷʣʠ ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʬʫʥʢʮʠʦʥʘʣ ʣʠʤʠʪ ʪʝʦʨʝʤʘʣʘʨ ʦʣʠʥʛʘʥ. ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ 

ʙʦסʣʠץ ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʘʩʠʧʤʪʦʪʠʢʘʩʠʥʠ ʪʦʧʠʰ ʤʘʩʘʣʘʩʠ ʪ˄ʣʠ״ ץʘʣ ʵʪʠʣʤʘʛʘʥ. ɹʫ 

ʙʦʨʘʜʘ, ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ˄ʟʘʨʦ ʙʦסʣʠץ ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ 

ʪʦʧʛʘʥ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʘʩʠʤʧʪʦʪʠʢʘʩʠ ʪʦʧʠʰ, ˄ʩʫʚʯʠ ʚʘ ˄ʟʘʨʦ 

ʙʦסʣʠץ ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʠʤʤʠʛʨʘʮʠʷʣʠ 

ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʣʠʤʠʪ ʪʝʦʨʝʤʘʣʘʨ ʠʩʙʦʪʣʘʰ, ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨ ʬʣʫʢʪʫʘʮʠʷʩʠ ʫʯʫʥ ʤʘʨʢʘʟʠʡ ʣʠʤʠʪ ʪʝʦʨʝʤʘʜʘ ץʦʣʜʠ״ ץʘʜʥʠʥʛ 

ʙʘ״ʦʣʘʰ ʤʘץʩʘʜʣʠ ʠʣʤʠʡ ʪʘʜץʠץʦʪʣʘʨʜʘʥ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʄʘʤʣʘʢʘʪʠʤʠʟʜʘ ʬʫʥʜʘʤʝʥʪʘʣ ʬʘʥʣʘʨʥʠʥʠʛ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʪʘʪʙʠץʠʛʘ 

ʵʛʘ ʙ˄ʣʛʘʥ ʵ״ʪʠʤʦʣʣʘʨ ʥʘʟʘʨʠʷʩʠ ʚʘ ʤʘʪʝʤʘʪʠʢ ʩʪʘʪʠʩʪʠʢʘʥʠʥʛ ʜʦʣʟʘʨʙ 

ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ, ʞʫʤʣʘʜʘʥ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ 

ʘʩʠʤʧʪʦʪʠʢʘʩʠʥʠ ʪʘ״ʣʠʣ ץʠʣʠʰʛʘ ʘʣʦ״ʠʜʘ ʵʲʪʠʙʦʨ ץʘʨʘʪʠʣʜʠ. ɹʫʥʠʥʛ 

ʥʘʪʠʞʘʩʠʜʘ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ˄ʟʘʨʦ ʙʦסʣʠץ ʙ˄ʣʛʘʥ ʪʘʩʦʜʠʬʠʡ 

ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ 

ʘʩʠʤʧʪʦʪʠʢʘʩʠʥʠ ʪʘʜץʠץ ץʠʣʠʰ ʙ˄ʡʠʯʘ ʩʘʣʤʦץʣʠ ʥʘʪʠʞʘʣʘʨʛʘ ʵʨʠʰʠʣʜʠ. 

ʕ״ʪʠʤʦʣʣʘʨ ʥʘʟʘʨʠʷʩʠ ʚʘ ʤʘʪʝʤʘʪʠʢ ʩʪʘʪʠʩʪʠʢʘ ʬʘʥʠʥʠʥʛ ʫʩʪʫʚʦʨ 

ʡ˄ʥʘʣʠʰʣʘʨʠ ʙ˄ʡʠʯʘ ״ʘʣץʘʨʦ ʩʪʘʥʜʘʨʪʣʘʨ ʥʘʪʠʞʘʩʠʜʘ ʠʣʤʠʡ ʪʘʜץʠץʦʪʣʘʨ 

ʦʣʠʙ ʙʦʨʠʰ ʘʩʦʩʠʡ ʚʘʟʠʬʘʣʘʨ ʚʘ ʬʘʦʣʠʷʪ ʡ˄ʥʘʣʠʰʣʘʨʠ ʵʪʠʙ ʙʝʣʛʠʣʘʥʜʠ1. 

ʄʘʟʢʫʨ ץʘʨʦʨ ʠʞʨʦʩʠʥʠ ʪʘʲʤʠʥʣʘʰʜʘ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʪʘʩʦʜʠʬʠʡ ʞʘʨʘʸʥʣʘʨ 

ʥʘʟʘʨʠʷʩʠ ʩʦ״ʘʩʠʜʘ ʠʣʤʠʡ ʪʘʜץʠץʦʪ ʠʰʣʘʨʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʤʫ״ʠʤ 

ʘ״ʘʤʠʷʪʛʘ ʵʛʘ.  
                                                 
1  ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ɺʘʟʠʨʣʘʨ ʤʘ״ʢʘʤʘʩʠ 2017 ʡʠʣ 18 ʤʘʡʜʘʛʠ çɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ 

ʌʘʥʣʘʨ ʘʢʘʜʝʤʠʷʩʠʥʠʥʛ ʷʥʛʠʜʘʥ ʪʘʰʢʠʣ ʵʪʠʣʛʘʥ ʠʣʤʠʡ ʪʘʜץʠץʦʪ ʤʫʘʩʩʘʩʘʣʘʨʠ ʬʘʦʣʠʷʪʠʥʠ 

ʪʘʰʢʠʣ ʵʪʠʰ ʪ˄סʨʠʩʠʜʘèʛʠ 292-ʩʦʥʣʠ ץʘʨʦʨʠ. 
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ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ 2017 ʡʠʣ 7 ʬʝʚʨʘʣʜʘʛʠ ʇʌ-

4947-ʩʦʥ çɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ ʷʥʘʜʘ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʙ˄ʡʠʯʘ 

-פʨʠʩʠʜʘèʛʠ ʌʘʨʤʦʥʠ, 2019 ʡʠʣ 9 ʠʶʣʜʘʛʠ ʇס˄ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠ ʪ״

4387-ʩʦʥ çʄʘʪʝʤʘʪʠʢʘ ʪʘʲʣʠʤʠ ʚʘ ʬʘʥʣʘʨʠʥʠ ʷʥʘʜʘ ʨʠʚʦʞʣʘʥʪʠʨʠʰʥʠ 

ʜʘʚʣʘʪ ʪʦʤʦʥʠʜʘʥ ץ˄ʣʣʘʙ-ץʫʚʚʘʪʣʘʰ, ʰʫʥʠʥʛʜʝʢ, ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ 

ʌʘʥʣʘʨ ʘʢʘʜʝʤʠʷʩʠʥʠʥʛ ɺ.ʀ.ʈʦʤʘʥʦʚʩʢʠʡ ʥʦʤʠʜʘʛʠ ʄʘʪʝʤʘʪʠʢʘ ʠʥʩʪʠʪʫʪʠ 

ʬʘʦʣʠʷʪʠʥʠ ʪʫʙʜʘʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨʠ ʪ˄סʨʠʩʠʜʘèʛʠ ʚʘ 

2020 ʡʠʣ 7 ʤʘʡʜʘʛʠ ʇ4708-פ-ʩʦʥ çʄʘʪʝʤʘʪʠʢʘ ʩʦ״ʘʩʠʜʘʛʠ ʪʘʲʣʠʤ ʩʠʬʘʪʠʥʠ 

ʦʰʠʨʠʰ ʚʘ ʠʣʤʠʡ-ʪʘʜץʠץʦʪʣʘʨʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨʠ 

ʪ˄סʨʠʩʠʜʘèʛʠ פʘʨʦʨʣʘʨʠ ״ʘʤʜʘ ʤʘʟʢʫʨ ʬʘʦʣʠʷʪʛʘ ʪʝʛʠʰʣʠ ʙʦʰץʘ ʥʦʨʤʘʪʠʚ-

 ʫʞʞʘʪʣʘʨʜʘ ʙʝʣʛʠʣʘʥʛʘʥ ʚʘʟʠʬʘʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʜʘ ʫʰʙʫ״ ʠʡץʫץʫ״

ʜʠʩʩʝʨʪʘʮʠʷ ʪʘʜץʠץʦʪʠ ʤʫʘʡʷʥ ʜʘʨʘʞʘʜʘ ʭʠʟʤʘʪ ץʠʣʘʜʠ.  

ʊʘʜץʠץʦʪʥʠʥʛ ʨʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʨʠʚʦʞʣʘʥʠʰʠ 

 ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʙʦסʣʠץʣʠʛʠ. ʄʘʟʢʫʨ ʪʘʜץʠץʦʪ ʨʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ IV. çʄʘʪʝʤʘʪʠʢʘ, ʤʝʭʘʥʠʢʘ ʚʘ 

ʠʥʬʦʨʤʘʪʠʢʘè ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʠ ʜʦʠʨʘʩʠʜʘ ʙʘʞʘʨʠʣʛʘʥ.  

ʄʫʘʤʤʦʥʠʥʛ ˄ʨʛʘʥʠʣʛʘʥʣʠʢ ʜʘʨʘʞʘʩʠ. ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʙʦסʣʠץʩʠʟ 

ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ 

ʘʩʠʤʧʪʦʪʠʢʘʩʠʥʠ ˄ʨʛʘʥʠʰ ʙ˄ʡʠʯʘ ʜʘʩʪʘʙʢʠ ʠʰʣʘʨ ɹ.ʉʝʚʘʩʪʴʷʥʦʚ, 

ʉ.ʈ.ʍʠʪʢʦʪ, E.ʉʝʥʝʪʘ, ɸ.ʇʵʡʢʩ, ɻ.ʏʠʩʪʴʷʢʦʚ, ɾ.ʌʦʩʪʝʨ, ɾ.ʌʦʩʪʝʨ ʚʘ 

ɾ.ɺʠʣʣʠʘʤʩʦʥ, ɸ.ɿʫʙʢʦʚ, ɺ.ɺʘʪʫʪʠʥ, ʀ.ɹʘʜʘʣʙʦʝʚ, ʀ.ʈʘʭʠʤʦʚ,  ʂ.ʄʠʪʦʚ 

ʪʦʤʦʥʠʜʘʥ ʪʘʜץʠץ ץʠʣʠʥʛʘʥ. ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʙʦסʣʠץ ʪʘʩʦʜʠʬʠʡ 

ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʢʨʠʪʠʢ ʚʘ ʜʝʷʨʣʠ ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʬʫʥʢʮʠʦʥʘʣ ʣʠʤʠʪ ʪʝʦʨʝʤʘʣʘʨ C.ɺʵʠ ʚʘ ɾ.ɺʠʥʥʠʢʠ, ʊ. 

ʉʨʠʨʘʤ, ʍ.ʃʠ, ʄ.ʀʩʧʘʥʠ ʚʘ ɻ.ʇʘʧ ʚʘ ʄ.ɿʫʞʣʝʥ, ʄ.ʀʩʧʘʥʠ, ʀ.ʈʘʭʠʤʦʚ, 

ʗ.ʍʫʩʘʥʙʦʝʚ ʠʰʣʘʨʠʜʘ ʠʩʙʦʪʣʘʥʛʘʥ. ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʙʦסʣʠץ ʪʘʩʦʜʠʬʠʡ 

ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʣʠʤʠʪ 

ʪʝʦʨʝʤʘʣʘʨ ʉ.ʅʘʛʘʝʚ, ʄ.ɸʩʘʜʫʣʣʠʥ ʚʘ ʉ.ʅʘʛʘʝʚ, ʀ.ɹʘʜʘʣʙʦʝʚ ʚʘ ɸ.ɿʫʙʢʦʚ 

ʪʦʤʦʥʠʜʘʥ ʠʩʙʦʪʣʘʥʛʘʥ. 

ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʙʠʨ ʭʠʣ ʪʘץʩʠʤʣʘʥʤʘʛʘʥ ʪʘʩʦʜʠʬʠʡ ʤʠʢʜʦʨʣʘʨʜʘʥ 

ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʥʠʥʛ ʘʩʠʤʧʪʦʪʠʢʘʩʠʥʠ ʨ˄ʛʘʥʠʰ ʷʥʛʠ 

ʤʘʩʘʣʘʣʘʨʥʠ ˄ץʡʠʣʠʰʠʛʘ ʚʘ ʙʫ ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʣʠʤʠʪ ʪʝʦʨʝʤʘʣʘʨʥʠʥʛ 

ʩʧʝʢʪʨʠʥʠ ʢʝʥʛʘʡʠʰʠʛʘ ʦʣʠʙ ʢʝʣʜʠ. ɼʘʩʪʣʘʙ, ɾ.ʌʦʩʪʝʨ ʚʘ ɾ.ɺʠʣʣʠʘʤʩʦʥ ʚʘ 

ɸ.ʇʵʡʢʩ ʪʦʤʦʥʠʜʘʥ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʙʠʨ ʭʠʣ ʪʘץʩʠʤʣʘʥʤʘʛʘʥ ʪʘʩʦʜʠʬʠʡ 

ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʭʦʣ ʪʘʜץʠץ ץʠʣʠʥʛʘʥ. ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʙʠʨ 

ʭʠʣ ʪʘץʩʠʤʣʘʥʤʘʛʘʥ ʚʘ ˄ʩʫʚʯʠ ʙ˄ʣʛʘʥ ʪʘʩʦʜʠʬʠʡ ʞʘʨʘʸʥʣʘʨʥʠ ʪʘʜץʠץ ץʠʣʠʰ 

ʤʫʘʤʤʦʩʠ ʀ.ɹʘʜʘʣʙʦʝʚ ʚʘ ʀ.ʈʘʭʠʤʦʚʛʘ ʪʝʛʠʰʣʠ. ɹʫ ʙʦʨʘʜʘ, ʀ.ɹʘʜʘʣʙʦʝʚ ʚʘ 

ʀ.ʈʘʭʠʤʦʚ ʠʣʤʠʡ ʠʰʣʘʨʠʜʘʥ ʙʦʰʣʘʥʛʘʥ ʚʘ ʀ.ʈʘʭʠʤʦʚ ʪʦʤʦʥʠʜʘʥ ʜʘʚʦʤ 

ʵʪʪʠʨʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨ ʩʝʨʤʘʟʤʫʥ ʙʣ˄ʠʙ, ˄ʩʫʚʯʠ ʠʤʤʠʛʨʘʮʠʷʣʠ 

ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʘʩʠʤʧʪʦʪʠʢ ʪʘץʩʠʤʦʪʠ ʯʫץʫʨ ˄ʨʛʘʥʠʣʜʠ. 

ʍ.ɻʫʦ ʚʘ M.ɿʘʥʛ ʪʦʤʦʥʠʜʘʥ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ˄ʩʫʚʯʠ ʚʘ m-ʙʦסʣʠץʣʠʢ 

ʰʘʨʪʠʜʘ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʬʣʫʢʪʫʘʮʠʷʩʠ ʫʯʫʥ ʬʫʥʢʮʠʦʥʘʣ ʣʠʤʠʪ 

ʪʝʦʨʝʤʘ ʠʩʙʦʪʣʘʥʛʘʥ.    
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ʀʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʣʠʤʠʪ ʪʝʦʨʝʤʘʣʘʨʛʘ 

ʙʘʛʠʰʣʘʥʛʘʥ ʢ˄ʧʛʠʥʘ ʪʘʜץʠץʦʪʣʘʨʜʘ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʙʦסʣʠץʩʠʟ, ʙʠʨ ʭʠʣ 

ʪʘץʩʠʤʣʘʥʛʘʥ ʸʢʠ ʙʦסʣʠץʩʠʟ, ʙʠʨ ʭʠʣ ʪʘץʩʠʤʣʘʥʤʘʛʘʥ ʪʘʩʦʜʠʬʠʡ 

ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʭʦʣʣʘʨ ʨ˄ʛʘʥʠʣʛʘʥ. ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʙʦסʣʠץ 

ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʥʠʥʛ 

ʘʩʠʤʧʪʦʪʠʢ ʪʘץʩʠʤʦʪʠʥʠ ʨ˄ʛʘʥʠʰ ʤʫʭʠʤ ʙʣ˄ʠʙ, ʙʫ ʡʫʥʘʣʠʰʜʘ ʥʠʩʙʘʪʘʥ ʢʘʤ 

ʪʘʜץʠץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʣʛʘʥ. ʐʫ ʥʫץʪʘʠ ʥʘʟʘʨʜʘʥ, ʙʫ ʩʦʭʘʜʘʛʠ ʪʘʜץʠץʦʪʣʘʨ 

ʜʦʣʟʘʨʙʜʠʨ.   

ɼʠʩʩʝʨʪʘʮʠʷ ʪʘʜץʠץʦʪʠʥʠʥʛ ʜʠʩʩʝʨʪʘʮʠʷ ʙʘʞʘʨʠʣʛʘʥ ʦʣʠʡ ʪʘʲʣʠʤ 

ʤʫʘʩʩʘʩʘʩʠʥʠʥʛ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʨʝʞʘʣʘʨʠ ʙʠʣʘʥ ʙʦסʣʠץʣʠʛʠ. 
ɼʠʩʩʝʨʪʘʮʠʷ ʪʘʜץʠץʦʪʠ ʄʘʪʝʤʘʪʠʢʘ ʠʥʩʪʠʪʫʪʠ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ 

ʨʝʞʘʩʠʜʘʛʠ ʆʊ-ʌ4-83 ñʕ״ʪʠʤʦʣʣʠʢʣʘʨ ʪʘץʩʠʤʦʪʠ ʫʯʫʥ ʣʠʤʠʪ ʪʝʦʨʝʤʘʣʘʨ ʚʘ 

ʬʫʥʢʮʠʦʥʘʣ ʤʘʲʣʫʤʦʪʣʘʨʥʠʥʛ ʩʪʘʪʠʩʪʠʢ ʪʘ״ʣʠʣʠò (2017-2020 ʡʠʣʣʘʨ) 

ʤʘʚʟʫʩʠʜʘʛʠ ʬʫʥʜʘʤʝʥʪʘʣ ʣʦʡʠ״ʘʩʠ ʜʦʠʨʘʩʠʜʘ ʙʘʞʘʨʠʣʛʘʥ.  

ʊʘʜץʠץʦʪʥʠʥʛ ʤʘץʩʘʜʠ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʙʦסʣʠץ ʪʘʩʦʜʠʬʠʡ 

ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ 

ʣʠʤʠʪ ʪʘץʩʠʤʦʪʣʘʨʠʥʠ ʪʘʚʩʠʬʣʘʰʜʘʥ ʠʙʦʨʘʪ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʚʘʟʠʬʘʣʘʨʠ: 

ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ˄ʩʫʚʯʠ ʚʘ ʙʦסʣʠץʣʠʢ ʰʘʨʪʠʜʘ ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨ ʬʣʫʢʪʫʘʮʠʷʩʠ ʫʯʫʥ ʬʫʥʢʮʠʦʥʘʣ ʣʠʤʠʪ ʪʝʦʨʝʤʘʣʘʨʥʠʥʛ ˄ʨʠʥʣʠ 

ʙ˄ʣʠʰ ʰʘʨʪʣʘʨʠʥʠ ʪʦʧʠʰ; 

ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʢʝʥʛ ʤʘʲʥʦʜʘʛʠ ʩʪʘʮʠʦʥʘʨ ʞʘʨʘʸʥʣʘʨʜʘʥ ʪʘʰʢʠʣ 

ʪʦʧʛʘʥ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ˄ʩʠʰ ʪʝʟʣʠʛʠ ʚʘ ʘʩʠʤʧʪʦʪʠʢʘʩʠʥʠ 

ʘʥʠץʣʘʰ; 

ɼʝʷʨʣʠ ʢʨʠʪʠʢ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʬʣʫʢʪʫʘʮʠʷʩʠ 

ʫʯʫʥ ʤʘʨʢʘʟʠʡ ʣʠʤʠʪ ʪʝʦʨʝʤʘʜʘ ʷץʠʥʣʘʰʠʰ ʪʝʟʣʠʛʠʥʠʥʛ ʙʘ״ʦʣʘʰ; 

ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ˄ʩʫʚʯʠ ʚʘ ʙʦסʣʠץʣʠʢ ʰʘʨʪʠʜʘ ʜʦʢʨʠʪʠʪʠʢ ʭʘʤʜʘ 

ʥʘʜʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʬʣʫʢʪʫʘʮʠʷʩʠʥʠʥʛ ʘʩʠʤʧʪʦʪʠʢ ʥʦʨʤʘʣ 

ʙ˄ʣʠʰʣʠʢ ʰʘʨʪʣʘʨʠʥʠ ʪʦʧʠʰ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʦʙʲʝʢʪʠ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ, 

ʜʝʷʨʣʠ ʢʨʠʪʠʢ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʧʨʝʜʤʝʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʠʷʣʘʨ, ʨʝʛʫʣʷʨ ˄ʟʛʘʨʫʚʯʠ 

ʢʝʪʤʘ-ʢʝʪʣʠʢʣʘʨ, ʤʘʨʪʠʥʛʘʣʣʘʨ ʥʘʟʘʨʠʷʩʠ, ʩʫʩʪ ʙʦסʣʠץʣʠʢ ʰʘʨʪʣʘʨʠ, 

ʬʫʥʢʮʠʦʥʘʣ ʬʘʟʦʣʘʨʜʘ ʵ״ʪʠʤʦʣʣʠʢ ˄ʣʯʦʚʣʘʨʠʥʠʥʛ ʷץʠʥʣʘʰʠʰ ʥʘʟʘʨʠʷʩʠ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʫʩʫʣʣʘʨʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʰʠʜʘ ʵ״ʪʠʤʦʣʣʠʢʣʘʨ,  

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʠʷʣʘʨʥʠʥʛ ʘʥʘʣʠʪʠʢ ʚʘ ʤʘʨʪʠʥʛʘʣʣʘʨ ʫʩʫʣʣʘʨʠʜʘʥ  

ʬʦʡʜʘʣʘʥʠʣʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʠʣʤʠʡ ʷʥʛʠʣʠʛʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ˄ʩʫʚʯʠ ʚʘ ʙʦסʣʠץʣʠʢ ʰʘʨʪʠʥʠ ץʘʥʦʘʪʣʘʥʪʠʨʫʚʯʠ 

ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʬʣʫʢʪʫʘʮʠʷʩʠ ʫʯʫʥ ʬʫʥʢʮʠʦʥʘʣ ʣʠʤʠʪ 

ʪʝʦʨʝʤʘʣʘʨ ʠʩʙʦʪʣʘʥʛʘʥ; 

ʀʤʤʠʛʨʘʮʠʷ ʦʢʠʤʠ ʢʝʥʛ ʤʘʴʥʦʜʘʛʠ ʩʪʘʮʠʦʥʘʨ ʞʘʨʘʸʥʣʘʨʜʘʥ ʪʘʰʢʠʣ 

ʪʦʧʛʘʥ ʜʝʷʨʣʠ ʢʨʠʪʠʢ ʪʘʨʤʦʢʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ˄ʩʠʰ ʪʝʟʣʠʛʠ ʚʘ 

ʘʩʠʤʧʪʦʪʠʢʘʩʠ ʪʦʧʠʣʛʘʥ; 
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ɼʝʷʨʣʠ ʢʨʠʪʠʢ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʬʣʫʢʪʫʘʮʠʷʩʠ 

ʫʯʫʥ ʤʘʨʢʘʟʠʡ ʣʠʤʠʪ ʪʝʦʨʝʤʘʜʘ ʷץʠʥʣʘʰʠʰ ʪʝʟʣʠʛʠʥʠʥʛ ʙʘ״ʦʩʠ ʦʣʠʥʛʘʥ; 

ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ˄ʩʫʚʯʠ ʚʘ ʙʦסʣʠץʣʠʢ ʰʘʨʪʣʘʨʠʥʠ  ץʘʥʦʘʪʣʘʥʪʠʨʫʚʯʠ 

ʜʦʢʨʠʪʠʪʠʢ ʭʘʤʜʘ ʥʘʜʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʬʣʫʢʪʫʘʮʠʷʩʠʥʠʥʛ 

ʘʩʠʤʧʪʦʪʠʢ ʥʦʨʤʘʣʣʠʛʠ ʠʩʙʦʪʣʘʥʛʘʥ; 

ʊʘʜץʠץʦʪʥʠʥʛ ʘʤʘʣʠʡ ʥʘʪʠʞʘʩʠ  ʤʘʲʣʫʤ ʧʦʧʫʣʷʮʠʷ ʵʚʦʣʶʮʠʷʩʠʥʠʥʛ 

ʢ˄ʧʘʡʠʰʠ ʸʢʠ ʪʘʨץʘʣʠʰʠʥʠʥʛ ʤʘʪʝʤʘʪʠʢ ʤʦʜʝʣʣʘʨʠʥʠ  ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ 

ʙʦסʣʠʢ ʪʘʩʦʜʠʬʠʡ ʤʠʢʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ 

ʦʨץʘʣʠ ʠʬʦʜʘʣʘʰʥʠ ʪʘʢʣʠʬ ʵʪʠʣʛʘʥʣʠʛʠ ʚʘ ʙʫ ʪʘʩʦʜʠʬʠʡ ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ 

ʣʠʤʠʪ ʪʘץʩʠʤʦʪʣʘʨʥʠ ʘʥʠץʣʘʰ ʫʩʫʣʣʘʨʠʥʠ ʙʘʸʥ ץʠʣʠʥʛʘʥʣʠʛʠʜʘʥ ʠʙʦʨʘʪ.  

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʰʦʥʯʣʠʣʠʛʠ ʵ״ʪʠʤʦʣʣʘʨ ʥʘʟʘʨʠʷʩʠ, 

ʪʘʩʦʜʠʬʠʡ ʞʘʨʘʸʥʣʘʨ ʥʘʟʘʨʠʷʩʠ ʚʘ ʨʝʛʫʣʷʨ ˄ʟʛʘʨʫʚʯʠ ʬʫʥʢʮʠʷʣʘʨ ʥʘʟʘʨʠʩ̫ʠ 

ʭʘʤʜʘ ʤʘʪʝʤʘʪʠʢ ʤʫʣʦ״ʘʟʘʣʘʨʥʠʥʛ ץʘʪʲʠʡʣʠʛʠ ʙʠʣʘʥ ʘʩʦʩʣʘʥʛʘʥ.  

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ. ʊʘʜץʠץʦʪ 

ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʘ״ʘʤʠʷʪʠ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ 

ʥʘʟʘʨʠʷʩʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʜʘ ץ˄ʣʣʘʥʠʣʠʰʠ ʙʠʣʘʥ ʠʟʦ״ʣʘʥʘʜʠ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ ʧʦʧʫʣʷʮʠʦʥ ʞʘʨʘʸʥʣʘʨʜʘ 

ʠʰʪʠʨʦʢ ʵʪʫʚʯʠ ʠʥʜʠʚʠʜʫʫʤʣʘʨ ʵʚʦʣʶʮʠʷʩʠ ״ʘץʠʜʘ ʩʪʘʪʠʩʪʠʢ ʭʫʣʦʩʘʣʘʨ 

ʦʣʠʰ, ʜʝʤʦʛʨʘʬʠʷ, ʙʠʦʣʦʛʠʷ, ʨʘץʘʤʣʠ ʪʘ״ʣʠʣ ʚʘ ʢʨʠʧʪʦʛʨʘʬʠʷ, ʰʫʥʠʥʛʜʝʢ, 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʷʥʠʥʛ ʙʘʲʟʠ ʤʘʩʘʣʘʣʘʨʠʥʠ ʝʯʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʛʘʥʣʠʛʠ ʙʠʣʘʥ 

ʠʟʦ״ʣʘʥʘʜʠ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʞʦʨʠʡ ץʠʣʠʥʠʰʠ. ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ 

ʙʦסʣʠʢ ʪʘʩʦʜʠʬʠʡ ʤʠʢʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ 

ʫʯʫʥ ʣʠʤʠʪ ʪʝʦʨʝʤʘʣʘʨ ʙʡ˄ʠʯʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ ʘʩʦʩʠʜʘ: 

ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʦʣʠʥʛʘʥ ʬʫʥʢʮʠʦʥʘʣ 

ʣʠʤʠʪ ʪʝʦʨʝʤʘʣʘʨʠʜʘʥ ʌɸ-ɸʪʝʭ-2018-4  ʨʘץʘʤʣʠ çʗʥʛʠ ʜʦʨʠ ʚʦʩʠʪʘʣʘʨʠʥʠ 

ʠʰʣʘʙ ʯʠʢʠʰʜʘ ʤʦʣʝʢʫʣʷʨ ʦʧʪʠʤʘʣʣʘʰʪʠʨʠʰʥʠʥʛ ʚʠʨʪʫʘʣ ʫʩʫʣʣʘʨʠʥʠ 

ʠʰʣʘʙ ʯʠץʠʰ: ʤʘʰʠʥʘʥʠ ʨ˄ʛʘʥʠʥhʠ ʯʫץʫʨʣʘʰʪʠʨʠʰ ʚʘ ʙʠʦʣʦʛʠʢ 

ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʧʨʦʛʥʦʟʣʘʰ ʤʦʜʝʣʣʘʨʠʥʠ ʪʫʰʫʥʠʰè ʤʘʚʟʫʩʠʜʘʛʠ ʘʤʘʣʠʡ  

ʣʦʡʠ״ʘʜʘ ʙʠʦʣʦʛʠʢ ʚʘ ʢʠʤʸʚʠʡ ʞʘʨʘʸʥʣʘʨʥʠ ʧʨʦʛʥʦʟʣʘʰʜʘ ʬʦʡʜʘʣʘʥʠʣʛʘʥ 

(ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʌʘʥʣʘʨ ʘʢʘʜʝʤʠʷʩʠʥʠʥʛ 2021 ʡʠʣ 26 ʤʘʨʪʜʘʛʠ  ̄

2/1255-902-ʩʦʥʣʠ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). ʀʣʤʠʡ ʥʘʪʠʞʘʥʠʥʛ ץ˄ʣʣʘʥʠʣʠʰʠ 

ʤʦʣʝʢʫʣʷʨ ʛʝʥʝʪʠʢʘʜʘ ʶʟʘʛʘ ʢʝʣʘʜʠʛʘʥ ʚʘʟʠʷʪʣʘʨʥʠ ʤʦʜʝʣʣʘʰʪʠʨʠʰ 

ʠʤʢʦʥʠʥʠ ʙʝʨʛʘʥ; 

ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʙʦסʣʠʢ ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ 

ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʠʷʩʠ ʫʯʫʥ ʘʩʠʤʧʪʦʪʠʢ 

ʸʡʠʣʤʘʩʠʜʘʥ ʆʊ-ʌ-4-03  ʨʘץʘʤʣʠ çʋʟʣʫʢʩʠʟ ״ʘʤʜʘ ʜʠʩʢʨʝʪ ʚʘץʪʣʠ ʘʥʠץ 

ʜʠʥʘʤʠʢ ʩʠʩʪʝʤʘʣʘʨ, ץʠʩʤʠʡ ʠʥʪʝʛʨʘʣ ʦʧʝʨʘʪʦʨʣʘʨ ʩʧʝʢʪʨʣʘʨʠè ʤʘʚʟʫʩʠʜʘʛʠ 

ʬʫʥʜʘʤʝʥʪʘʣ ʠʣʤʠʡ ʣʦʡʠ״ʘʜʘ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥ ʪʘץʩʠʤʦʪʠʥʠʥʛ 

ʘʩʠʤʧʪʦʪʠʢ ʭʦʩʩʘʣʘʨʠʥʠ ʪʘʚʩʠʬʣʘʰʜʘ  ʬʦʡʜʘʣʘʥʠʣʛʘʥ (פʘʨʰʠ ʜʘʚʣʘʪ 

ʫʥʠʚʝʨʩʠʪʝʪʠʥʠʥʛ 2021 ʡʠʣ 23 ʘʚʛʫʩʪʜʘʛʠ  ˉ 04/2809-ʩʦʥʣʠ 

ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). ʀʣʤʠʡ ʥʘʪʠʞʘʥʠʥʛ ץ˄ʣʣʘʥʠʣʠʰʠ ʜʠʩʢʨʝʪ ʚʘץʪʣʠ ʜʠʥʘʤʠʢ 

ʩʠʩʪʝʤʘʣʘʨʥʠʥʛ ʣʠʤʠʪ ʪʘץʩʠʤʦʪʠʥʠ ʪʘʚʩʠʬʣʘʰ ʠʤʢʦʥʠʥʠ ʙʝʨʛʘʥ.  
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ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʘʧʨʦʙʘʮʠʷʩʠ. ʄʘʟʢʫʨ ʪʘʜץʠץʦʪ 

ʥʘʪʠʞʘʣʘʨʠ 5 ʪʘ ʭʘʣץʘʨʦ ʚʘ 6 ʪʘ ʨʝʩʧʫʙʣʠʢʘ ʠʣʤʠʡ-ʘʤʘʣʠʡ ʘʥʞʫʤʘʥʣʘʨʠʜʘ 

ʤʫ״ʦʢʘʤʘʜʘʥ ˄ʪʢʘʟʠʣʛʘʥ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʵʲʣʦʥ ץʠʣʠʥʛʘʥʣʠʛʠ. ʊʘʜץʠץʦʪ ʤʘʚʟʫʩʠ 

ʙ˄ʡʠʯʘ ʞʘʤʠ 19 ʪʘ ʠʣʤʠʡ ʠʰ ʯʦʧ ʵʪʠʣʛʘʥ, ʰʫʣʘʨʜʘʥ, ɶʟʙʝʢʠʩʪʦʥ 

ʈʝʩʧʫʙʣʠʢʘʩʠ ʆʣʠʡ ɸʪʪʝʩʪʘʮʠʷ ʢʦʤʠʩʩʠʷʩʠʥʠʥʛ ʬʘʣʩʘʬʘ ʜʦʢʪʦʨʠ 

ʜʠʩʩʝʨʪʘʮʠʷʣʘʨʠ ʘʩʦʩʠʡ ʠʣʤʠʡ ʥʘʪʠʞʘʣʘʨʠʥʠ ʯʦʧ ʵʪʠʰ ʪʘʚʩʠʷ ʵʪʠʣʛʘʥ 

ʠʣʤʠʡ ʥʘʰʨʣʘʨʜʘ 8 ʪʘ ʤʘץʦʣʘ, ʞʫʤʣʘʜʘʥ, 3 ʪʘʩʠ ʭʦʨʠʞʠʡ ʚʘ 5 ʪʘʩʠ 

ʨʝʩʧʫʙʣʠʢʘ ʞʫʨʥʘʣʣʘʨʠʜʘ ʥʘʰʨ ʵʪʠʣʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ʪʫʟʠʣʠʰʠ ʚʘ ״ʘʞʤʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʢʠʨʠʰ ץʠʩʤ, ʫʯʪʘ 

ʙʦʙ, ʭʫʣʦʩʘ ʚʘ ʬʦʡʜʘʣʘʥʠʣʛʘʥ ʘʜʘʙʠʸʪʣʘʨ ʨ˄ʡʭʘʪʠʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ. 

ɼʠʩʩʝʪʘʮʠʷʥʠʥʛ ʫʤʫʤʠʡ ״ʘʞʤʠ 110 ʙʝʪʥʠ ʪʘʰʢʠʣ ʵʪʛʘʥ. 

    

ɼʀʉʉɽʈʊɸʎʀʗʅʀʅɻ ɸʉʆʉʀʁ ʄɸɿʄʋʅʀ 

 

ʂʠʨʠʰ ץʠʩʤʜʘ ʜʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ ʚʘ ʟʘʨʫʨʘʪʠ 

ʘʩʦʩʣʘʥʛʘʥ, ʪʘʜץʠץʦʪʥʠʥʛ ʨʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ 

ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʤʦʩʣʠʛʠ ʢ˄ʨʩʘʪʠʣʛʘʥ, ʤʘʚʟʫ 

ʙ˄ʡʠʯʘ ʭʦʨʠʞʠʡ ʠʣʤʠʡ-ʪʘʜץʠץʦʪʣʘʨ ʰʘʨ״ʠ, ʤʫʘʤʤʦʥʠʥʛ ˄ʨʛʘʥʠʣʛʘʥʣʠʢ 

ʜʘʨʘʞʘʩʠ ʢʝʣʪʠʨʠʣʛʘʥ, ʪʘʜץʠץʦʪ ʤʘץʩʘʜʠ, ʚʘʟʠʬʘʣʘʨʠ, ʦʙʲʝʢʪʠ ʚʘ ʧʨʝʜʤʝʪʠ 

ʪʘʚʩʠʬʣʘʥʛʘʥ, ʪʘʜץʠץʦʪʥʠʥʛ ʠʣʤʠʡ ʷʥʛʠʣʠʛʠ ʚʘ ʘʤʘʣʠʡ ʥʘʪʠʞʘʣʘʨʠ ʙʘʸʥ 

 ʘʤʠʷʪʠ ʦʯʠʙ״ʠʣʠʥʛʘʥ, ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠʥʛ ʥʘʟʘʨʠʡ ʚʘ ʘʤʘʣʠʡ ʘץ

ʙʝʨʠʣʛʘʥ, ʪʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʞʦʨʠʡ ץʠʣʠʥʠʰʠ, ʥʘʰʨ ʵʪʠʣʛʘʥ ʠʰʣʘʨ 

ʚʘ ʜʠʩʩʝʨʪʘʮʠʷ ʪʫʟʠʣʠʰʠ ʙ˄ʡʠʯʘ ʤʘʲʣʫʤʦʪʣʘʨ ʢʝʣʪʠʨʠʣʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñʀʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨò ʜʝʙ 

ʥʦʤʣʘʥʫʚʯʠ ʙʠʨʠʥʯʠ ʙʦʙʠʜʘ ʜʠʩʩʝʨʪʘʮʠʷ ʠʰʠʥʠ ʸʨʠʪʠʰ ʚʘ ʤʘʚʟʫʥʠ ʪʘʜץʠץ 

ʵʪʠʰ ʫʯʫʥ ʟʘʨʫʨ ʙ˄ʣʛʘʥ ʤʫ״ʠʤ ʪʫʰʫʥʯʘʣʘʨ ʢʝʣʪʠʨʠʣʛʘʥ. ʐʫʥʠʥʛʜʝʢ, 

ʜʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠ ʜʦʠʨʘʩʠʜʘʛʠ ʪʘʜץʠץʦʪʣʘʨ ʙʦʰʣʘʥʛʫʥʛʘ ץʘʜʘʨ ʰʫ ʩʦ״ʘʜʘ 

ʪʘʜץʠץ ʵʪʠʣʛʘʥ ʠʰʣʘʨ ʚʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ ʰʘʨ״ʠ ʙʘʪʘʬʩʠʣ ʢʝʣʪʠʨʠʙ 

˄ʪʠʣʛʘʥ. ɹʠʨʠʥʯʠ ʙʦʙʥʠʥʛ ʙʠʨʠʥʯʠ ʧʘʨʘʛʨʘʬʠ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʥʠʥʛ ʪʘʲʨʠʬʠ, ʩʦʥʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʣʘʨʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʠʷʩʠ 

ʚʘ ʘʩʠʤʧʪʦʪʠʢ ʪʘץʩʠʤʦʪʣʘʨʠʛʘ ʙʘסʠʰʣʘʥʛʘʥ. ɹʠʨʠʥʯʠ ʙʦʙʥʠʥʛ ʠʢʢʠʥʯʠ 

ʧʘʨʘʛʨʘʬʠʜʘ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʬʫʥʢʮʠʦʥʘʣ 

ʣʠʤʠʪ ʪʝʦʝʨʤʘʣʘʨ ʢʝʣʪʠʨʠʣʛʘʥ. ɹʠʨʠʥʯʠ ʙʦʙʥʠʥʛ ʫʯʠʥʯʠ ʧʘʨʘʛʨʘʬʠʜʘ ʵʩʘ 

ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʪʫʨʣʠ ʙʦסʣʠץʣʠʣʠʢ ʰʘʨʪʣʘʨʠʜʘ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʣʠʤʠʪ ʪʝʦʨʝʤʘʣʘʨ ʢʝʣʪʠʨʠʣʛʘʥ. ɹʠʨʠʥʯʠ ʙʦʙʥʠʥʛ ʪ˄ʨʪʠʥʯʠ 

ʧʘʨʘʛʨʘʬʠ ˄ʩʫʚʯʠ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ 

ʘʩʠʤʧʪʦʪʠʢʘʩʠʛʘ ʙʘסʠʰʣʘʥʛʘʥ. 

ɸʡʪʘʡʣʠʢ, { }, , , 1n j n jx ²
 
ʚʘ { }, 1n ne ² -ʠʢʢʠʪʘ ʙʦסʣʠץʩʠʟ ʚʘ ʭʘʨ ʙʠʨʠ ˄ʟʘʨʦ 

ʙʦסʣʠץʩʠʟ ʚʘ ʙʠʨ ״ʠʣ ʪʘץʩʠʤʣʘʥʛʘʥ, ʥʦʤʘʥʬʠʡ, ʙʫʪʫʥ ץʠʡʤʘʪʣʘʨʥʠ ץʘʙʫʣ  

                        .ʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʢʝʪʤʘ-ʢʝʪʣʠʢʣʘʨ ʙ˄ʣʩʠʥץʠʣʫʚʯʠ ʪʘʩʦʜʠʬʠʡ ʤʠץ

1-ʪʘʲʨʠʬ. ʀʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥ ʜʝʙ ץʫʡʠʜʘʛʠ 
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ʨʝʢʫʨʨʝʥʪ ʠʬʦʜʘ ʙʠʣʘʥ ʘʥʠץʣʘʥʫʚʯʠ ʪʘʩʦʜʠʬʠʡ ʞʘʨʘʸʥʛʘ ʘʡʪʠʣʘʜʠ. 

ɸʡʪʘʡʣʠʢ 1,1a x=E <¤ ʙ˄ʣʩʠʥ. ɸʛʘʨ 1a< , 1a= , 1a>  ʙ˄ʣʩʘ, ʫ ״ʦʣʜʘ (1) 

ʠʬʦʜʘ ʙʠʣʘʥ ʘʥʠץʣʘʥʛʘʥ ʪʘʩʦʜʠʬʠʡ ʞʘʨʘʸʥ ʤʦʩ ʨʘʚʠʰʜʘ ʜʦʢʨʠʪʠʢ, ʢʨʠʪʠʢ, 

ʥʘʜʢʨʠʪʠʢ ʜʝʡʠʣʘʜʠ. 

ʕʥʜʠ ʭʘʨ ʙʠʨ nÍ  ʜʘ
 

(){ },
, ,

n

k j
n jx Í ʚʘ 

(){ }, ,
n

k
n ke Í -ʠʢʢʠʪʘ ʙʦסʣʠץʩʠʟ ʚʘ 

ʭʘʨ ʙʠʨʠ ʙʦסʣʠץʩʠʟ ʚʘ ʙʠʨ ״ʠʣ ʪʘץʩʠʤʣʘʥʛʘʥ, ʥʦʤʘʥʬʠʡ, ʙʫʪʫʥ ץʠʡʤʘʪʣʘʨʥʠ 

 ʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʢʝʪʤʘ-ʢʝʪʣʠʢʣʘʨץʠʣʫʚʯʠ ʪʘʩʦʜʠʬʠʡ ʤʠץ  ʘʙʫʣץ

ʙʝʨʠʣʛʘʥ ʙ˄ʣʩʠʥ. 

2-ʪʘʲʨʠʬ. פʫʡʠʜʘʛʠ ʨʝʢʫʨʨʝʥʪ ʠʬʦʜʘ ʙʠʣʘʥ ʘʥʠץʣʘʥʛʘʥ  

()
0 0
n

X = , 
() ()

()

()1

,
1

n

k
X

n n n

k k j k
j

X x e
-

=

= +ä , ,n kÍ .   (2) 

ʪʘʩʦʜʠʬʠʡ ʞʘʨʘʸʥʛʘ ʩʝʨʠʷʣʘʨ ʩʭʝʤʘʩʠʜʘʛʠ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥ ʜʝʡʠʣʘʜʠ. 

 :ʫʡʠʜʘʛʠ ʙʝʣʛʠʣʘʰʣʘʨʥʠ ʢʠʨʠʪʘʤʠʟפ
()
1,1

n
na x=E ,  ()2

1,1
n

n Ds x= ,  
()
1

n
nl e=E ,  

()2
1

n
nb De= . 

3-ʪʘʲʨʠʬ. ɸʛʘʨ  n­¤ ʜʘ 1na ­  ʙ˄ʣʩʘ, ʫ ״ʦʣʜʘ (2) ʠʬʦʜʘ ʙʠʣʘʥ 

ʘʥʠץʣʘʥʛʘʥ ʪʘʩʦʜʠʬʠʡ ʞʘʨʘʸʥ ʜʝʷʨʣʠ ʢʨʠʪʠʢ ʜʝʡʠʣʘʜʠ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñɹʦסʣʠץ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʘʩʠʤʧʪʦʪʠʢʘʩʠò ʜʝʙ ʥʦʤʣʘʥʫʚʯʠ ʠʢʢʠʥʯʠ ʙʦʙʠ 

ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦʢʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʚʘ ʜʝʷʨʣʠ ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʘʩʠʤʧʪʦʪʠʢ ʪʘ״ʣʠʣʠʛʘ ʚʘ ʙʫ ʞʘʨʘʸʥʣʘʨ ʬʣʫʢʪʫʘʮʠʷʩʠ ʫʯʫʥ 

ʤʘʨʢʘʟʠʡ ʣʠʤʠʪ ʪʝʦʨʝʤʘʜʘ ʷץʠʥʣʘʰʠʰ ʙʘ״ʦʩʠʥʠ ˄ʨʛʘʥʠʰʛʘ ʙʘסʠʰʣʘʥʛʘʥ. 

ʀʢʢʠʥʯʠ ʙʦʙʥʠʥʛ ʙʠʨʠʥʯʠ ʧʘʨʘʛʨʘʬʠʜʘ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʢʝʥʛ ʤʘʲʥʦʜʘʛʠ 

ʩʪʘʮʠʦʥʘʨ ʢʝʪʤʘ-ʢʝʪʣʠʢʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ 

ʘʩʠʤʧʪʦʪʠʢʘʩʠ ˄ʨʛʘʥʠʣʛʘʥ. ʀʤʤʠʛʨʘʮʠʷʣʠ ʜʝʷʨʣʠ ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨʥʠʥʛ ˄ʩʠʰ ʪʝʟʣʠʛʠ ʧʦʧʫʣʷʮʠʷʛʘ ʢʝʣʠʙ ץ˄ʰʠʣʘʜʠʛʘʥ 

ʟʘʨʨʘʯʘʣʘʨʥʠʥʛ ˄ʨʪʘʯʘʩʠ ʘʚʣʦʜʣʘʨ ʩʦʥʠ ʦʨʪʠʰʠ ʙʠʣʘʥ  ʯʝʢʩʠʟ ˄ʩʠʰʠ 

ʰʘʨʪʠʜʘ ʪʦʧʠʣʛʘʥ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ, 2
ns  ʜʠʩʧʝʨʠʠʷ ʥʦʣʛʘ ʠʥʪʠʣʛʘʥʜʘ, 

ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʬʣʫʢʪʫʘʮʠʷʩʠ ʫʯʫʥ ʘʩʠʤʧʪʦʪʠʢ 

ʠʬʦʜʘ ʪʦʧʠʣʛʘʥ. ʆʣʠʥʛʘʥ ʠʬʦʜʘ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦʢʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ 

ʬʣʫʢʪʫʘʮʠʷʩʠʥʠʥʛ ʤʘʨʢʘʟʠʡ ʣʠʤʠʪ ʪʝʦʨʝʤʘʛʘ ʙ˄ʡʩʠʥʠʰʠ ʫʯʫʥ ʝʪʘʨʣʠ 

ʰʘʨʪʣʘʨʥʠ ʦʣʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ.  

ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, ʭʘʨ ʙʠʨ nÍ  ʜʘ 
(){ },
n

k
ke Í

 
ʢʝʪʤʘ-ʢʝʪʣʠʢ ʢʝʥʛ 

ʤʘʲʥʦʜʘʛʠ ʩʪʘʮʠʦʥʘʨ ʞʘʨʘʸʥ ʙ˄ʣʩʠʥ ʚʘ ʧʦʧʫʣʷʮʠʷʛʘ ʢʠʨʘʜʠʛʘʥ ʟʘʨʨʘʯʘʣʘʨ 

ʙʦʰץʘ ʟʘʨʨʘʯʘʣʘʨʜʘʥ ʙʦסʣʠץʩʠʟ ʙ˄ʣʠʙ, ʫʣʘʨʥʠʥʛ ʪʘץʩʠʤʦʪ ץʦʥʫʥʣʘʨʠ 

ʧʦʧʫʣʷʮʠʜ̫ʘʛʠ ʟʘʨʨʘʯʘʣʘʨ ʪʘץʩʠʤʦʪ ʢʦʥʫʥʣʘʨʠ ʙʠʣʘʥ ʙʠʨ ״ʠʣ ʙ˄ʣʩʠʥ. 

(){ }, ,
j

n iZ k k i² ʦʨץʘʣʠ n-ʯʠ ʩʝʨʠʷʜʘʛʠ, i-ʯʠ ʚʘץʪ ʤʦʤʝʥʪʠʜʘ ʧʦʧʫʣʷʮʠʷʛʘ 
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j-ʥʯʠ ʢʝʣʠʙ ʪʫʰʛʘʥ ʟʘʨʨʘʯʘʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ɻʘʣʴʪʦʥ-ɺʘʪʩʦʥ ʞʘʨʘʸʥʠʥʠ 

ʙʝʣʛʠʣʘʡʤʠʟ. פʠʣʠʥʛʘʥ ʬʘʨʘʟʛʘ ʢ˄ʨʘ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨ(){ }, , , 1,...
j

n iZ k k i i= + , , 1j i ²  ʢʝʪʤʘ-ʢʝʪʣʠʛʠ ʠ״ʪʠʸʨʠʡ nÍ  ʜʘ 

ʙʦסʣʠץʩʠʟ ʙ˄ʣʠʙ, ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨ ( ), , 0,1,...
j

n iZ k i k+ = ʥʠʥʛ ʪʘץʩʠʤʦʪʠ 

()1
,1 , 1,2,...nZ k k= ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʥʠʥʛ ʪʘץʩʠʤʦʪʠ ʙʠʣʘʥ ʫʩʪʤʘ-ʫʩʪ ʪʫʰʘʜʠ. 

ɹʝʣʛʠʣʘʰ ʢʠʨʠʪʘʤʠʟ:
 

() () ()
1 1

cov ,
n n

n k
kr e e

+
å õ= æ ö
ç ÷

,  () ()1
,1

,
nisZ k

n kf s e=E . 

ʌʘʨʘʟ ץʠʣʘʡʣʠʢ (),n kf s  ʥʠʥʛ ʢ˄ʨʠʥʰʠ ץʫʡʠʜʘʛʠʯʘ ʙ˄ʣʩʠʥ:  

() () () ()
2 22

1 1
, ,1 ,1 ,1

2 2
n k n n n k

s s
f s is Z k Z k stè ø= + E - E +

ê ú
,  ,k nÍ ,  (3) 

ʙʫ ʝʨʜʘ (),n k st () ʘʜ ʙ˄ʣʠʙ, ʫʥʠʥʛ ʫʯʫʥ״ ץʦʣʜʠץ- ()
2

1
, ,13n k ns Z kt è ø¢ E

ê ú
ʚʘ 

(), 0n k st ­ , 0s­  ʨ˄ʠʥʣʠ. 

1-ʪʝʦʨʝʤʘ.  פʫʡʠʜʘʛʠ ʰʘʨʪʣʘʨ ʙʘʞʘʨʠʣʩʠʥ: 

1) ( )1 11n n na d o da - -= + + , n­¤ ʙʠʨʦʨ aÍ  ʚʘ { }, 1nd n² -ʤʫʩʙʘʪ ʩʦʥʣʠ ʢʝʪʤʘ-

ʢʝʪʣʠʢ ʙ˄ʣʠʙ, :n
n

n

d
b b= ­ <¤, n­¤; 

2) 2 2 0ns s­ ² , n­¤; 

3) 1
nn gl l- ­ , 1 2 2 0nn bg- ­ , n­¤; 

4) ()
2 1

1

1
0

n

n
k

k
n g

r
-
=

­ä ,n­¤. 

ʋ ״ʦʣʜʘ ץʫʡʠʜʘʛʠ [ ]0,D T  ʬʘʟʦʜʘʛʠ ʩʫʩʪ ʷץʠʥʣʘʰʠʰ ˄ʨʠʥʣʠ: 

()
()nX t
t

ng
mÝ , n­¤  

ʙʫʥʜʘ ()t tm l= , ʘʛʘʨ  0a=  ʸʢʠ 0b=  ʙ˄ʣʩʘ; () ( ) ( )1
1tt eabm ab l

-
= -, ʘʛʘʨ 

0, 0a b¸ ¸ʙ˄ʣʩʘ. 

2-ʪʝʦʨʝʤʘ.  ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, 1-ʪʝʦʨʝʤʘʥʠʥʛ 1), 3) ʚʘ 4) ʰʘʨʪʣʘʨʠ 

ʙʘʞʘʨʠʣʩʠʥ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ, ץʫʡʠʜʘʛʠ ʰʘʨʪʣʘʨ ʭʘʤ ʙʘʞʘʨʠʣʩʠʥ: 

5) 2 2 0n nd s s­ ² ; 

6) , 2
1

1
0

n

n k
k

s

n ng g
t

=

å õ
­æ ö

ç ÷
ä , n­¤ ʙʘʨʯʘ 0s> . 

ʋ ʭʦʣʜʘ 

() () ( ) ()( )
2

2
2

2 22
1

1
1

2 2 0

n n n
nn kk k

n nk
k

esX X
is ais P

nne e e

ab

gg

ls
e l

a b

-

=

--E
- -ä

E - E ­, n­¤. 
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ʀʢʢʠʥʯʠ ʙʦʙʥʠʥʛ ʠʢʢʠʥʯʠ ʧʘʨʘʛʨʘʬʠʜʘ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʙʦסʣʠץʩʠʟ ʚʘ 

ʙʠʨ ʭʠʣ ʪʘץʩʠʤʣʘʥʛʘʥ ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʜʝʷʨʣʠ 

ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʬʫʥʢʮʠʦʥʘʣ ʣʠʤʠʪ ʪʝʦʨʝʤʘ 

ʠʩʙʦʪʣʘʥʛʘʥ. 

ʍʘʨ ʙʠʨ nÍ  ʫʯʫʥ ()
n

k
À  ʙʠʣʘʥ 

() () ()
0 1, ,...,
n n n

k
X X X  ʪʘʩʦʜʠʬʠʡ 

ʤʠʢʜʦʨʣʘʨʜʘʥ ʭʦʩʠʣ ʢʠʣʠʥʛʘʥ s-ʘʣʛʝʙʨʘʥʠ ʙʝʣʛʠʣʘʡʤʠʟ. ʂʨ˄ʠʰ ץʠʡʠʥ 

ʵʤʘʩʢʠ, (){ }, 1
n

k
M k²

 
ʢʝʪʤʘ-ʢʝʪʣʠʢ  

() () () () () ()
1 1 1

:
n n n n n n

n nk k k k k k
M X X X a X l

- - -
å õ

= -E À = - -æ ö
ç ÷

, 1n²  

()n
k
À s-ʘʣʛʝʙʨʘʛʘ ʥʠʩʙʘʪʘʥ ʤʘʨʪʠʥʛʘʣ ïʘʡʠʨʤʘ ʙ˄ʣʘʜʠ. 

 

3-ʪʝʦʨʝʤʘ.  ɸʡʪʘʡʣʠʢ, ץʫʡʠʜʘʛʠ ʰʘʨʪʣʘʨ ʙʘʞʘʨʠʣʩʠʥ: 

(a) ( )1 11n n na d o da - -= + + , n­¤, ʙʫʥʜʘ 0a> , { }, 1nd n² -ʤʫʩʙʘʪ ʭʘʜʣʠ  ʩʦʥʣʠ 

ʢʝʪʤʘ-ʢʝʪʣʠʢ ʙ˄ʣʠʙ,  ()nd o n= , n­¤ ʙ˄ʣʩʠʥ; 

(b) ( )2 1 2 1
n n nd o ds s- -= + , n­¤, ʙʠʨʦʨ 2 0s >  ʫʯʫʥ; 

(c) 0nl l­ > , 2 2 0nb b­ > , n­¤; 

(d) () () [] ( )
2

2
1,1 1,1

n n nt
n n n n na I a d a ox x q s-

å õë û
E - - > =æ öì üæ öí ýç ÷

, n­¤ ʙʘʨʯʘ tÍ   ʚʘ 0q> ; 

(e) () () [] ( )
2

1
1 1

n n nt
n n n nI d a o ne l e l q -

å õë û
E - - > =æ öì üæ öí ýç ÷

, n­¤ ʙʘʨʯʘ tÍ  ʚʘ 0q> . 

ʋ ״ʦʣʜʘ ץʫʡʠʜʘʛʠ ʩʫʩʪ ʷץʠʥʣʘʰʠʰ ʉʢʦʨʦʭʦʜ [ )0,D ¤ʬʘʟʦʩʠʜʘ ˄ʨʠʥʣʠ:          

[]( )
()

[]
()( )

1 2
1

1
nt

n
j

nt j
n n

M W C t

d a =

Ýä , n­¤ 

ʙʫ ʝʨʜʘ () 2
2

ʉ t
l
s

a
= , (){ }, 0W t t² -ʩʪʘʥʜʘʨʪ ʚʠʥʝʨ ʞʘʨʘʸʥʠ. 

        ʀʢʢʠʥʯʠ ʙʦʙʥʠʥʛ ʫʯʠʥʯʠ ʧʘʨʘʛʨʘʬʠʜʘ ʜʝʷʨʣʠ ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨ ʬʣʫʢʪʫʘʮʠʷʩʠ ʫʯʫʥ ʤʘʨʢʘʟʠʡ ʣʠʤʠʪ ʪʝʦʨʝʤʘʜʘ ʷץʠʥʣʘʰʠʰ 

ʪʝʟʣʠʛʠ ʙʘ״ʦʩʠ ʦʣʠʥʛʘʥ. 

 :ʫʡʠʜʘʛʠ ʙʝʣʛʠʣʘʰʣʘʨʥʠ ʢʠʨʠʪʘʤʠʟפ

() () ()
1,1 1,1 1,11 2

n n n
ng x x xå õå õ=E - -æ öæ ö

ç ÷ç ÷
, 

() () ()
1 1 11 2

n n n
nt e e eå õå õ=E - -æ öæ ö

ç ÷ç ÷
.  

()
()
1

n

nh s s
e

=E , ()
()n
nX

n s sj =E ,  1s¢ . 
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()

( )

( )( )
( )( )

( )
( )

2
2

2
2 1 2 2

2 2

1
, 1

2

1 1 1
, 1

1 1 1

n n
n n

n
n

n n nn
n n n n n n

n

n n n

n
b a

DX

a a b an
a

n a a n a

l s

b
l s -

ë -
î + =
îî

= =ì - - -
î + ¸
î

- - -
îí

 

( )

( )

4 2

2
2 2 2 2

2 2

3
1 3 1, 1

2

3 3
, 1

11 1 1

n n n n

n
n n n n n n

n
n

n nn n n n n

n n n n a

a a a a
a

a aa a a a a

g s s

c s sg

ë
+ - + + =î

îî
=ì + - + -
î + + ¸
î -- - -
îí

 

n n nL A B= , 

ʙʫ ʝʨʜʘ
                             

( ){ }3 2 2max 1 , ,n n n n nA bl l t= + + ,  { }max 1, n
n n n nB A ac= . 

ɹʝʣʛʠʣʘʰ ʢʠʨʠʪʘʡʣʠʢ: 

() ( ) () ()( )
1 2

2 n n
n n n nF x nb X X x

-å õ
=R -E <æ ö
ç ÷

, x-¤< <¤. 

4-ʪʝʦʨʝʤʘ.  ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, ʙʘʨʯʘ nÍ  ʫʯʫʥ 2 0nb >  ʚʘ 2nnb ­¤, n­¤ 

ʙ˄ʣʠʙ, 
2

2

2
min , 0n

nb

b
b

å õ
>æ ö

æ ö
ç ÷

 ʙ˄ʣʩʠʥ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ, ץʫʡʠʜʘʛʠ ʰʘʨʪʣʘʨ 

ʙʘʞʘʨʠʣʩʠʥ: 

1. ( )1 11na n o na - -= + + , n­¤ ʙʠʨʦʨ aÍ  ʫʯʫʥ; 

2. ( )2 2 1 1
n n o ns s - -= + , n­¤ʙʠʨʦʨ 2 0s > ʫʯʫʥ; 

3. ( )2 2
n n nb o bl l= + , n­¤ ʙʠʨʦʨ 0l> ʫʯʫʥ; 

4. limsup n
n

t t
­¤

= ; 

5. ( )1 1
n n o ng g- -= + , n­¤ ʙʠʨʦʨ 0g>  ʫʯʫʥ. 

ʋ ʭʦʣʜʘ  

() ()

2
2

2

22
2

2

sup

min ,

n

nn
n

x nn

n

bL
F x x O

nb

b

b

b
b

b
b

å õ
æ ö-
æ ö

-F = +æ ö
å õæ ö
æ öæ öæ ö
ç ÷ç ÷

. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñɶʩʫʚʯʠ ʚʘ ʙʦסʣʠץ ʠʤʤʠʛʨʘʮʠʷʣʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʘʩʠʤʧʪʦʪʠʢʘʩʠò ʜʝʙ ʥʦʤʣʘʥʫʚʯʠ ʫʯʠʥʯʠ ʙʦʙʠ ʠʤʤʠʛʨʘʮʠʷ 

ʦץʠʤʠ m-ʙʦסʣʠץʣʠʢ ʚʘ f-ץʦʨʠʰʤʘʣʠʣʠʢ ʰʘʨʪʠʥʠ ץʘʥʦʘʪʣʘʥʪʠʨʛʘʥʜʘ 

˄ʩʫʚʯʠ ʠʤʤʠʛʨʘʮʠʷʣʠ ʢʨʠʪʠʢ ʚʘ ʜʝʷʨʣʠ ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʘʩʠʤʧʪʦʪʠʢʘʩʠ ˄ʨʛʘʥʠʣʛʘʥ. ʋʯʠʥʯʠ ʙʦʙʥʠʥʛ ʙʠʨʠʥʯʠ 

ʧʘʨʘʛʨʘʬʠʜʘ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ m-ʙʦסʣʠץ ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ 
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ʪʦʧʛʘʥ ˄ʩʫʚʯʠ ʠʤʤʠʛʨʘʮʠʷʣʠ ʜʦʢʨʠʪʠʢ ʚʘ ʥʘʜʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʤʘʨʢʘʟʠʡ ʣʠʤʠʪ ʪʝʦʨʝʤʘʣʘʨ ʠʩʙʦʪʣʘʥʛʘʥ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ, 

ʤʦʩ ʨʘʚʠʰʜʘ ʥʦʨʤʘʣʣʘʰʪʠʨʠʣʛʘʥ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ m-ʙʦסʣʠץ ʙ˄ʣʛʘʥ 
˄ʩʫʚʯʠ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʷץʠʥʣʘʰʠʰʠ 

ʠʩʙʦʪʣʘʥʛʘʥ. 

4-ʪʘʲʨʠʬ. ɸʛʘʨ ץʫʡʠʜʘʛʠ ( )1,..., ke e ʚʘ ( )1,...,k me+ +  ʪʘʩʦʜʠʬʠʡ ʚʝʢʪʦʨʣʘʨ 

ʙʘʨʯʘ 1k²  ʫʯʫʥ ʙʦסʣʠץʩʠʟ ʙ˄ʣʩʘ, ʫ ʭʦʣʜʘ { }, 1n ne ²  ʪʘʩʦʜʠʬʠʡ ʤʠʢʜʦʨʣʘʨ 

ʢʝʪʤʘ-ʢʝʪʣʠʛʠ m-ʙʦסʣʠץ ʜʝʡʠʣʘʜʠ (ʙʫ ʝʨʜʘ m-ʥʦʤʘʥʬʠʡ ʙʫʪʫʥ ʩʦʥ). 

ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, ʙʘʨʯʘ nÍ  ʫʯʫʥ () nna e=E <¤ ʚʘ () nn Db e= <¤ʙ˄ʣʠʙ, 

()na ʚʘ ()nb  ʣʘʨ n  ʙ˄ʡʠʯʘ ʤʦʥʦʪʦʥ ˄ʩʫʚʯʠ ʙ˄ʣʩʠʥ ʷʲʥʠ 

() ()n n l na

aa = , () ()n n l nb

bb =  ʢ˄ʨʠʥʠʰʜʘ ʙ˄ʣʩʠʥ, ʙʫʥʜʘ , 0a b² , ()l na  
ʚʘ 

()l nb ʣʘʨ ʯʝʢʩʠʟʣʠʢʜʘ ʩʫʩʪ ˄ʟʛʘʨʫʚʯʠ ʬʫʥʢʮʠʷʣʘʨ. פʫʡʠʜʘʛʠ ʙʝʣʛʠʣʘʰʣʘʨʥʠ 

ʢʠʨʠʪʘʤʠʟ: ( )( )1,1 1,1 1,11 2g x x x=E - -, ( ), nA a n X=E , ( ) ( )2 , nB a n D X= .  

5-ʪʝʦʨʝʤʘ.  ɸʡʪʘʡʣʠʢ 1a< , ( )0,gÍ ¤ ʙ˄ʣʠʙ, { }, 1k ke ²  ʪʘʩʦʜʠʬʠʡ 

ʤʠץʜʦʨʣʘʨ ʢʝʪʤʘ-ʢʝʪʣʠʛʠ m-ʙʦסʣʠץ ʙ˄ʣʩʠʥ. ɸʛʘʨ n­¤ ʜʘ ()na ­¤ ʚʘ  

() ( )( )
1
max ,

k n
k o A a nb

¢ ¢
=  ʙ˄ʣʩʘ, ʫ ״ʦʣʜʘ,  ʠʭʪʠʸʨʠʡ xÍ  ʫʯʫʥ 

( )

( )
()

,

,

nX A a n
x x

B a n

å õ-
R < ­Fæ öæ ö
ç ÷

, n­¤. 

6-ʪʝʦʨʝʤʘ.  ɸʡʪʘʡʣʠʢ 1a> , ( )0,gÍ ¤ ʙ˄ʣʠʙ, { }, 1k ke ²  ʢʝʪʤʘ-ʢʝʪʣʠʢ 

m-ʙʦסʣʠץ ʙ˄ʣʩʠʥ. ɸʛʘʨ n­¤ʜʘ ( ) ()2

1

,
n

k

k

a n a kc a-

=

= ­¤ä  ʚʘ () ( )( ),n o a nb c=  

ʙ˄ʣʩʘ, ʫ ״ʦʣʜʘ ʠʭʪʠʸʨʠʡ xÍ  ʫʯʫʥ 

      
( )

( )
()

,

,

nX A a n
x x

B a n

å õ-
R < ­Fæ öæ ö
ç ÷

,  n­¤. 

7-ʪʝʦʨʝʤʘ.  ɸʡʪʘʡʣʠʢ 1a> , ( )2 0,b Í ¤ ʙ˄ʣʩʠʥ. ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, { }, 1k ke ²  

ʢʝʪʤʘ-ʢʝʪʣʠʢ m-ʙʦסʣʠץ ʙ˄ʣʠʙ, ץʫʡʠʜʘʛʠ ץʘʪʦʨʣʘʨ ʷץʠʥʣʘʰʫʚʯʠ ʙ˄ʣʩʠʥ: 

()
1

k

k

a ka
¤

-

=

<¤ä ,  ()
1

k

k

a kb
¤

-

=

<¤ä . 

ʋ ״ʦʣʜʘ ʰʫʥʜʘʡ ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨ Vʤʘʚʞʫʜʢʠ, ʫʥʠʥʛ ʫʯʫʥ  

()
2

:
L

n

n

X
V n V

a
= ­ , n­¤, 

˄ʨʠʥʣʠ, ʙʫʥʜʘ DV<¤. 

ʋʯʠʥʯʠ ʙʦʙʥʠʥʛ ʠʢʢʠʥʯʠ ʧʘʨʘʛʨʘʬʠʜʘ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ 

f-ץʦʨʠʰʤʘʣʠʣʠʢ ʰʘʨʪʠʥʠ ץʘʥʦʘʪʣʘʥʪʠʨʛʘʥʜʘ ˄ʩʫʚʯʠ ʠʤʤʠʛʨʘʮʠʷʣʠ ʢʨʠʪʠʢ 

ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʜʝʪʝʨʤʠʥʠʩʪʠʢ ʬʫʥʢʮʠʷʛʘ [ )0,D ¤  ʬʘʟʦʜʘ 

ʷץʠʥʣʘʰʠʰʠ ʠʩʙʦʪʣʘʥʛʘʥ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ, ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ 

f-ץʦʨʠʰʤʘʣʠʣʠʢ ʰʘʨʪʠʥʠ ʙʘʞʘʨʛʘʥʜʘ ˄ʩʫʚʯʠ ʠʤʤʠʛʨʘʮʠʷʣʠ ʢʨʠʪʠʢ 

ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʬʣʫʢʪʫʘʮʠʷʩʠ ʫʯʫʥ ʬʫʥʮʠʦʥʘʣ ʣʠʤʠʪ ʪʝʦʨʝʤʘ 

ʠʩʙʦʪʣʘʥʛʘʥ. 
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ɹʠʪʪʘ ʵʭʪʠʤʦʣʣʠʢ ʬʘʟʦʩʠʜʘ ʘʥʠץʣʘʥʛʘʥ F  ʚʘ Q  s-ʘʣʛʝʙʨʘʣʘʨ ʙʝʨʠʣʛʘʥ 

ʙ˄ʣʠʙ, ʫʰʙʫ ʤʫʥʦʩʘʙʘʪʥʠ ʘʥʠץʣʘʡʤʠʟ: 

( ) ( ) ()
,

, sup
A F B Q

F Q P B A P Bf
Í Í

= - . 

 b
aX  ʦʨץʘʣʠ ,i a i be ¢ ¢ ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ 

s-ʘʣʛʝʙʨʘʥʠ ʙʝʣʛʠʣʘʡʤʠʟ. פʦʨʠʰʤʘʣʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ʘʥʠץʣʘʡʤʠʟ:  

() ( )sup ,k
k n

k

nf f ¤
+

¢ <¤

= X X1
1

. 

5-ʪʘʲʨʠʬ. ɸʛʘʨ n­¤ ʜʘ ()nf ­0
 
ʙ˄ʣʩʘ, ʫ ʭʦʣʜʘ { }, 1n ne ²  ʪʘʩʦʜʠʬʠʡ 

ʤʠʢʜʦʨʣʘʨ ʢʝʪʤʘ-ʢʝʪʣʠʛʠ f-ץʦʨʠʰʤʘʣʠʣʠʢ ʰʘʨʪʠʥʠ ץʘʥʦʘʪʣʘʥʪʠʨʛʘʥʜʘ 

ʜʝʡʠʣʘʜʠ. 

ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, a=1, ,Ds x= <¤2
1 1 , () nna e=E <¤, () ( )nn Db e= <¤, 

ʙ˄ʣʠʙ, () ()n n na
aa = , () ()n n nb

bb =
 
 ʢ˄ʨʠʥʠʰʠʜʘ ʙʣ˄ʩʠʥ, ʙʫ ʝʨʜʘ ,a b²0, 

()xa , ()xb  - ʯʝʢʩʠʟʣʠʢʜʘ ʩʫʩʪ ˄ʟʛʘʨʫʚʯʠ ʬʫʥʢʮʠʷʣʘʨ. ɹʝʣʛʠʣʘʰʣʘʨ 

ʢʠʨʠʪʘʤʠʟ: () nA n X=E  ʚʘ () ( )nB n D X=2 . ʉʦʜʜʘ ʭʠʩʦʙʣʘʨ ʰʫʥʠ ʢʨ˄ʩʘʪʘʜʠʢʠ,

  

() ()
n

k

A n ka
=

=ä
1

,  () () () ()B n n n ns w=D + +2 2 2 2 , 

ʙʫʥʜʘ 

() ()
n

k

n A ks
-

=

D = ä
1

2 2

1

,  () ()
n

k

n ks b
=

=ä2

1

,   () ( )cov ,
n k

i k
k i

nw e e
-

= =

=ää
1

2 1

. 

 .ʫʡʠʜʘʛʠ ʪʝʦʨʝʤʘ ʨ˄ʠʥʣʠפ

8-ʪʝʦʨʝʤʘ.  פʫʡʠʜʘʛʠ ʰʘʨʪʣʘʨ ʙʘʞʘʨʠʣʩʠʥ: 

A. ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ { },n ne ²1  f-ץʦʨʠʰʤʘʣʠʣʠʢ ʰʘʨʪʠʥʠ 

() ʘʥʦʘʪʣʘʥʪʠʨʩʠʥ ʚʘץ
n

nf
¤

=

<¤ä 1 2

1

 ʙʣ˄ʩʠʥ; 

B. ()na ­¤, () ()( )n o n nb a= 2 , n­¤. 

ʋ ״ʦʣʜʘ ʠ״ʪʠʸʨʠʡ T >0 ʫʯʫʥ ()

()
[ ], ,nX t

t T
n na

a
+

ë ûî î
Íì ü

î îí ý
1

0 ʪʘʩʦʜʠʬʠʡ ʞʘʨʘʸʥ  

() [ ]{ }, ,t t Tm Í0  ʞʘʨʘʸʥʛʘ  [ ],D T0
 
ʬʘʟʦʜʘ ʩʫʩʪ ʷץʠʥʣʘʰʘʜʠ, ʙʫʥʜʘ ()

t
t

a

m
a

+

=
+

1

1
, 

[ ],t TÍ0 . 

9-ʪʝʦʨʝʤʘ.  ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, 8-ʪʝʦʨʝʤʘʥʠʥʛ A ʰʘʨʪʠ ʙʘʞʘʨʠʣʠʙ, 

()na ­¤, () ()( )n o nb a= , n­¤ ʙʫʣʩʠʥ. ʋ ״ʦʣʜʘ [ ),D ¤0  ʬʘʟʦʜʘ ץʫʡʠʜʘʛʠ 

ʩʫʩʪ ʷץʠʥʣʘʰʠʰ  
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() []( )
()

( )nX t A nt
W t

B n

a+-
Ý 2  ,  n­¤ 

˄ʨʠʥʣʠ, ʙʫ ʝʨʜʘ (){ },W t t² -0  ʩʪʘʥʜʘʨʪ ʚʠʥʝʨ ʞʘʨʘʸʥʠ. 

ʋʯʠʥʯʠ ʙʦʙʥʠʥʛ ʫʯʠʥʯʠ ʧʘʨʘʛʨʘʬʠʜʘ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ 

f-ץʦʨʠʰʤʘʣʠʣʠʢ ʰʘʨʪʠʥʠ ʙʘʞʘʨʫʚʯʠ ʜʝʷʨʣʠ ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨʥʠʥʛ [ ),D ¤0  ʬʘʟʦʜʘ ʜʝʪʝʨʤʠʥʠʩʪʠʢ ʞʘʨʘʸʥʛʘ ʷץʠʥʣʘʰʠʰʠ 

ʠʩʙʦʪʣʘʥʛʘʥ. 

  ()b
a n

     
ʦʨʢʘʣʠ ()

,
n

i a i be ¢ ¢ ʪʘʩʦʜʠʬʠʡ ʤʠʢʜʦʨʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ 

s-ʘʣʛʝʙʨʘʥʠ ʙʝʣʛʠʣʘʡʤʠʟ.  פʫʡʠʜʘʛʠ ץʦʨʠʰʤʘʣʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ 

ʘʥʠץʣʘʡʤʠʟ:
 

()
() ()
()

( ) ()
1

1 , 0

max sup , 1,2,...
s

s k

n
s nA n P A

B n

k B A B kf

¤
+

¢ ¢ Í >

Í

¹ R -R = , 

() ()sup n
n

k kf f* = . 

5-ʪʘʲʨʠʬ. ɸʛʘʨ () 0kf* ­ , k­¤ ʙ˄ʣʩʘ, ʫ ʭʦʣʜʘ ʩʝʨʠʷʣʘʨ ʩʭʝʤʘʩʠʜʘ 

ʙʝʨʠʣʛʘʥ ()
,

n
i a i be ¢ ¢ ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʣʘʨ ʦʠʣʘʩʠ f-ץʦʨʠʰʤʘʣʠʣʠʢ 

ʰʘʨʪʠʥʠ ץʘʥʦʘʪʣʘʥʪʠʨʘʜʠ ʜʝʡʠʣʘʜʠ.  

10-ʪʝʦʨʝʤʘ. ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ (){ },
n

i ie Í  

f-ץʦʨʠʰʤʘʣʠʣʠʢ ʰʘʨʪʠʥʠ ץʘʥʦʘʪʣʘʥʪʠʨʩʠʥ, ʙʫʥʜʘ ()1 2

1n

nf
¤
*

=

<¤ä  ʚʘ (3) 

ʰʘʨʪ ʙʘʞʘʨʠʣʩʠʥ. ɹʫʥʜʘʥ ʪʘʰʢʘʨʠ,  ץʫʡʠʜʘʛʠ ʰʘʨʪʣʘʨ ʙʘʞʘʨʠʣʩʠʥ: 

(A) ( )1 11na an o n- -= + + , n­¤ ʙʠʨʦʨ aÍ  ʫʯʫʥ; 

(B) ʰʫʥʜʘʡ { },n n Raa Í Í , 0a²  ʚʘ { },n n Rbb Í Í , 0b² ʨʝʛʫʣʷʨ ˄ʟʛʘʨʫʚʯʠ 

ʬʫʥʢʮʠʷʣʘʨ ʢʝʪʤʘ-ʢʝʪʣʠʛʠ ʤʘʚʞʫʜ ʙ˄ʣʠʙ, ʙʘʨʯʘ 0t²ʫʯʫʥ 

                                     ( )
1
max ni i n

i nt
ol a a

¢ ¢
- = , n­¤; 

                                    ( )2

1
max ni i n

i nt
b ob b

¢ ¢
- = , n­¤; 

(C) na ­¤, ( )2
n no nb a= , n­¤; 

(D) ( )2
n nos a= , n­¤. 

ʋ ״ʦʣʜʘ ץʫʡʠʜʘʛʠ ʩʫʩʪ ʷץʠʥʣʘʰʠʰ 

()
()n

n

X t
t

n
h

a
Ý , n­¤  
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[ )0,D ¤  ʬʘʟʦʜʘ ˄ʨʠʥʣʠ, ʙʫʥʜʘ () ( )

0

t
a t u

t u e duah
-

=ñ , 0t² . 

ʋʯʠʥʯʠ ʙʦʙʥʠʥʛ ʪʨ˄ʪʠʥʯʠ ʧʘʨʘʛʨʘʬʠʜʘ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ 

f-ץʦʨʠʰʤʘʣʠʣʠʢ ʰʘʨʪʠʥʠ ʙʘʞʘʨʫʚʯʠ ʜʝʷʨʣʠ ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ 

ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʤʘʨʢʘʟʠʡ ʣʠʤʠʪ ʪʝʦʨʝʤʘ ʠʩʙʦʪʣʘʥʛʘʥ.  

11-ʪʝʦʨʝʤʘ.  ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ (){ },
n

i ie Í  

f-ץʦʨʠʰʤʘʣʠʣʠʢ ʰʘʨʪʠʥʠ ʙʘʞʘʨʩʠʥ, ʙʫʥʜʘ ()1 2

1n

nf
¤
*

=

<¤ä  ʙ˄ʣʠʙ, (3) ʰʘʨʪ 

ʭʘʤ ˄ʨʠʥʣʠ ʙʣ˄ʩʠʥ. פʫʡʠʜʘʛʠ ʰʘʨʪʣʘʨ ʙʘʞʘʨʠʣʩʠʥ: 

(A) ( )1 11na an o n- -= + + , n­¤ ʙʠʨʦʨ aÍ ʫʯʫʥ; 

(B) ʰʫʥʜʘʡ { },n n Raa Í Í , 0a²  ʚʘ { },n n Rbb Í Í , 0b² , ʨʝʛʫʣʷʨ ˄ʟʛʘʨʫʚʯʠ 

ʬʫʥʢʮʠʷʣʘʨ ʢʝʪʤʘ-ʢʝʪʣʠʛʠ ʤʘʚʞʫʜ ʙ˄ʣʠʙ, ʙʘʨʯʘ 0t²ʫʯʫʥ 

                                     ( )
1
max ni i n

i nt
ol a a

¢ ¢
- = , n­¤; 

                                    ( )2

1
max ni i n

i nt
b ob b

¢ ¢
- = , n­¤; 

(C) na ­¤, ( )2
n n no nb a s= , n­¤; 

(D) ( )2
n nos a= , n­¤; 

(F) ,2 2
1

1
0

n

n n k
nnkn

z

Bn
t

s
-

=

å õ
­æ ö

ç ÷
ä , n­¤. 

  ʋ ʭʦʣʜʘ ʙʘʨʯʘ xÍ  ʫʯʫʥ 

()
()

n
n nn

nn

X A
x x

B
g

å õ-
æ öR < ­F
æ ö
ç ÷

,  n­¤, 

ʙʫ ʝʨʜʘ  ( ) ( )( )
1

1 1

0

1
1

a u a u
u e e du

a

ag
- -

= -ñ . 
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ʍʋʃʆʉɸ 

ɼʠʩʩʝʨʪʘʮʠʷ ʠʰʠ ʠʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ˄ʟʘʨʦ ʙʦסʣʠץ ʙ˄ʣʛʘʥ 

ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʘʩʠʤʧʪʦʪʠʢ ʭʦʣʘʪʠʥʠ ʪʘʜץʠץ ʵʪʠʰʛʘ 

ʙʘסʠʰʣʘʥʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʘʩʦʩʠʡ ʥʘʪʠʞʘʣʘʨʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

1. ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ ʢʝʥʛ ʤʘʲʥʦʜʘ ʩʪʘʮʠʦʥʘʨʣʠʢ ʰʘʨʪʠʜʘ ʜʝʷʨʣʠ ʢʨʠʪʠʢ 

ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʬʫʥʢʮʠʦʥʘʣ ʣʠʤʠʪ ʪʝʦʨʝʤʘ ʠʩʙʦʪʣʘʥʛʘʥ 

ʚʘ ʙʫ ʞʘʨʘʸʥʥʠʥʛ ʬʣʫʢʪʫʘʮʠʷʩʠʥʠʥʛ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʠʷʩʠ ʫʯʫʥ 

ʘʩʠʤʧʪʦʪʠʢ ʠʬʦʜʘ ʪʦʧʠʣʛʘʥ. 

2. ɼʝʷʨʣʠ ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʬʣʫʢʪʫʘʮʠʷʩʠ ʫʯʫʥ ʤʘʨʢʘʟʠʡ 

ʣʠʤʠʪ ʪʝʦʨʝʤʘʜʘ ʷץʠʥʣʘʰʠʰ ʪʝʟʣʠʛʠ ʙʘ״ʦʩʠ ʦʣʠʥʛʘʥ. 

3. ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ m-ʙʦסʣʠץʣʠʢ ʰʘʨʪʠʜʘ ˄ʩʫʚʯʠ ʠʤʤʠʛʨʘʮʠʷʣʠ 

ʜʦʢʨʠʪʠʢ ʚʘ ʥʘʜʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʤʘʨʢʘʟʠʡ ʣʠʤʠʪ 

ʪʝʦʨʝʤʘʣʘʨ ʠʩʙʦʪʣʘʥʛʘʥ. ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ m-ʙʦסʣʠץʣʠʢ ʰʘʨʪʠʜʘ 

˄ʩʫʚʯʠ ʥʘʜʢʨʠʪʠʢ  ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʤʦʩ ʥʦʨʤʠʨʦʚʢʘʜʘ 

˄ʨʪʘ ʢʚʘʜʨʘʪʠʢ ʤʘʲʥʦʜʘ ʷץʠʥʣʘʰʠʰʠ ʠʩʙʦʪʣʘʥʛʘʥ. 

4. ʀʤʤʠʛʨʘʮʠʷ ʦץʠʤʠ f-ץʦʨʠʰʤʘʣʠʣʠʢ ʰʘʨʪʠʜʘ ˄ʩʫʚʯʠ ʠʤʤʠʛʨʘʮʠʷʣʠ 

ʢʨʠʪʠʢ ʪʘʨʤʦץʣʘʥʫʚʯʠ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʜʝʪʝʨʤʠʥʠʩʪʠʢ ʞʘʨʘʸʥʛʘ ʩʫʩʪ 

ʷץʠʥʣʘʰʠʰʠ ʚʘ ʙʫ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʬʣʫʢʪʫʘʮʠʷʩʠ ʫʯʫʥ ʬʫʥʢʮʠʦʥʘʣ 

ʣʠʤʠʪ ʪʝʦʝʨʤʘ ʠʩʙʦʪʣʘʥʛʘʥ. 



ʅɸʋʏʅʓʁ ʉʆɺɽʊ DSc.02/30.12.2019.FM.86.01  

ʇʆ ʇʈʀʉʋɾɼɽʅʀʖ ʋʏɽʅʓʍ ʉʊɽʇɽʅɽʁ ʇʈʀ  

ʀʅʉʊʀʊʋʊɽ ʄɸʊɽʄɸʊʀʂʀ ʀʄɽʅʀ ɺ.ʀ.ʈʆʄɸʅʆɺʉʂʆɻʆ 

ʀʅʉʊʀʊʋʊ ʄɸʊɽʄɸʊʀʂʀ  

ʐɸʈʀʇʆɺ ʉɸʒɼʀʃʃʆ ʆʃʀʄɾʆʅʆɺʀʏ 

ɸʉʀʄʇʊʆʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʉʊʆʍɸʉʊʀʏɽʉʂʀʍ 

ʈɽʂʋʈʈɽʅʊʅʓʍ ʇʈʆʎɽʉʉʆɺ  

01.01.05 ïʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ 

ɸɺʊʆʈɽʌɽʈɸʊ  

ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʪʦʨʘ ʬʠʣʦʩʦʬʠʠ (PhD) ʧʦ 

ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀʄ ʅɸʋʂɸʄ  

 

 

 

ʊʘʰʢʝʥʪï2021 
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ʊʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʪʦʨʘ ʬʠʣʦʩʦʬʠʠ (PhD) ʧʦ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʥʘʫʢʘʤ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ɺʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʨʠ ʂʘʙʠʥʝʪʝ ʄʠʥʠʩʪʨʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʟʘ ˉ ɺ2019.1.PhD/FM313. 

ɼʠʩʩʝʨʪʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʚ ʀʥʩʪʠʪʫʪʝ ʄʘʪʝʤʘʪʠʢʠ ʠʤʝʥʠ ɺ.ʀ.ʈʦʤʘʥʦʚʢʦʛʦ. 

ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʪʨʝʭ ʷʟʳʢʘʭ (ʫʟʙʝʢʩʢʠʡ, ʨʫʩʩʢʠʡ, ʘʥʛʣʠʡʩʢʠʡ (ʨʝʟʶʤʝ)) 

ʨʘʟʤʝʱʝʥ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʝ ʧʦ ʘʜʨʝʩʫ http://kengash.mathinst.uz ʠ ʥʘ ʀʥʬʦʨʤʘʮʠʦʥʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʦʨʪʘʣʝ çZiyoNetè ʧʦ ʘʜʨʝʩʫ http://www.ziyonet.uz. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:            ʍʫʩʘʥʙʘʝʚ ʗʢʫʙʜʞʘʥ ʄʫʭʘʤʘʜʞʘʥʦʚʠʯ 

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʆʬʠʮʠʘʣʴʥʳʝ ʦʧʧʦʥʝʥʪʳ:             ʌʦʨʤʘʥʦʚ ʐʘʢʠʨ ʂʦʩʠʤʦʚʠʯ 

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ 

ʍʦʜʞʠʙʘʝʚ ɺʘʣʠ ʈʘʭʠʤʜʞʘʥʦʚʠʯ  

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɺʝʜʫʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ:  ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ 

ɿʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʦʠʪʩʷ ç____è___________ 2021 ʛʦʜʘ ʚ ______ ʥʘ ʟʘʩʝʜʘʥʠʠ 

ʅʘʫʯʥʦʛʦ ʩʦʚʝʪʘ DSc.02/30.12.2019.FM.86.01 ʧʨʠ ʀʥʩʪʠʪʫʪʝ ʄʘʪʝʤʘʪʠʢʠ ʠʤʝʥʠ 

ɺ.ʀ.ʈʦʤʘʥʦʚʩʢʦʛʦ. (ɸʜʨʝʩ: 100174, ʛ. ʊʘʰʢʝʥʪ, ɸʣʤʘʟʘʨʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 9. ʊʝʣ.: 

(+99871) 207-91-40, e-mail: uzbmath@umail.uz, Website: www.mathinst.uz) 

ʉ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʝʩʫʨʩʥʦʤ ʮʝʥʪʨʝ ʀʥʩʪʠʪʫʪʘ 

ʄʘʪʝʤʘʪʠʢʠ ʠʤʝʥʠ ɺ.ʀ.ʈʦʤʘʥʦʚʩʢʦʛʦ (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʟʘ ˉ _____). (ɸʜʨʝʩ: 100174, ʛ. ʊʘʰʢʝʥʪ, 

ɸʣʤʘʟʘʨʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 4ʙ.ʊʝʣ.: (+99871) 207-91-40). 

ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʟʦʩʣʘʥ ç____è ____________ 2021 ʛʦʜʘ. 

(ʧʨʦʪʦʢʦʣ ʨʘʩʩʳʣʢʠ ˉ ____ ʦʪ  ç____è _____________ 2021 ʛʦʜʘ). 

 

 

 

 

ʋ.ɸ.ʈʦʟʠʢʦʚ 
ɿʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʅʘʫʯʥʦʛʦ  

ʩʦʚʝʪʘ ʧʦ ʧʨʠʩʫʞʜʝʥʠʶ ʫʯʝʥʳʭ  

ʩʪʝʧʝʥʝʡ, ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ɾ.ʂ.ɸʜʘʰʝʚ 
ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ ʅʘʫʯʥʦʛʦ 

ʩʦʚʝʪʘ ʧʦ ʧʨʠʩʫʞʜʝʥʠʶ ʫʯʝʥʳʭ  

ʩʪʝʧʝʥʝʡ, ʢ.ʬ.-ʤ.ʥ., ʩʪʘʨʰʠʡ  

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʐ.ʂ.ʌʦʨʤʘʥʦʚ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʅʘʫʯʥʦʛʦ ʩʝʤʠʥʘʨʘ  

ʧʨʠ ʅʘʫʯʥʦʤ ʩʦʚʝʪʝ ʧʦ ʧʨʠʩʫʞʜʝʥʠʶ ʫʯʝʥʳʭ  

ʩʪʝʧʝʥʝʡ, ʜ.ʬ.-ʤ.ʥ., ʘʢʘʜʝʤʠʢ 

http://kengash.mathinst.uz/
http://www.ziyonet.uz/
mailto:uzbmath@umail.uz
http://www.mathinst.uz/
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ɺɺɽɼɽʅʀɽ (ʘʥʥʦʪʘʮʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʪʦʨʘ ʬʠʣʦʩʦʬʠʠ (PhD)) 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ. ʄʥʦʛʠʝ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʝʜʠʮʠʥʝ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, 

ʧʨʦʚʦʜʠʤʳʝ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʚʦʜʷʪʩʷ ʢ ʟʘʜʘʯʘʤ 

ʠʟʫʯʝʥʠʷ ʚʝʪʚʷʱʠʭʩʷ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ. ʊʝʦʨʠʷ 

ʚʝʪʚʷʱʠʭʩʷ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʠʩʩʣʝʜʫʝʪ ʟʘʢʦʥʳ 

ʵʚʦʣʶʮʠʠ ʧʦʧʫʣʷʮʠʠ ʯʘʩʪʠʮ, ʚ ʢʦʪʦʨʦʤ, ʢʨʦʤʝ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʯʘʩʪʠʮ, 

ʩʦʛʣʘʩʥʦ ʢʘʢʦʤʫ ï ʪʦ ʩʣʫʯʘʡʥʦʤʫ ʤʝʭʘʥʠʟʤʫ ʚ ʩʠʩʪʝʤʝ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ 

ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʢʘʢ ʯʘʩʪʠʮʳ ʦʩʥʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺʝʪʚʷʱʠʝʩʷ ʧʨʦʮʝʩʩʳ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʜʝʤʦʛʨʘʬʠʷ, ʤʝʜʠʮʠʥʘ, ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ, ʘ ʪʘʢʞʝ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʦʧʫʣʷʮʠʝʡ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ 

ʚʝʪʚʷʱʠʭʩʷ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʘʢʪʫʘʣʴʥʳʭ ʠ ʚʘʞʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʩʠʤʧʪʦʪʠʢʠ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʪʦʢ ʠʤʤʠʛʨʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ 

ʚʝʪʚʷʱʠʭʩʷ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɼʦʢʘʟʘʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʝʜʝʣʴʥʳʝ 

ʪʝʦʨʝʤʳ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ. ʇʨʦʙʣʝʤʘ 

ʥʘʭʦʞʜʝʥʠʷ ʘʩʠʤʧʪʦʪʠʢʠ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʠ 

ʧʦʣʥʦʩʪʴʶ ʥʝ ʨʝʰʝʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʝʚʦʤ ʥʘʫʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʩʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʥʘʭʦʞʜʝʥʠʝ ʧʨʝʜʝʣʴʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʜʣʷ ʬʣʫʢʪʫʘʮʠʡ ʚʝʪʚʷʱʠʭʩʷ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʪʦʢ ʠʤʤʠʛʨʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʨʘʩʪʫʱʠʭ ʠ 

ʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ; ʠʟʫʯʝʥʠʝ ʘʩʠʤʧʪʦʪʠʢʠ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʪʦʢ ʠʤʤʠʛʨʘʮʠʠ 

ʩʦʩʪʦʠʪ ʠʟ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦʮʝʩʩʦʚ,  ʧʦʣʫʯʝʥʠʝ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʩʭʦʜʠʤʦʩʪʠ 

ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʝ ʜʣʷ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ 

ʥʘʭʦʞʜʝʥʠʝ ʫʩʣʦʚʠʡ ʚʳʧʦʣʥʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʳ ʜʣʷ 

ʬʣʫʢʪʫʘʮʠʠ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʨʘʩʪʫʱʝʡ ʠ ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡ.  

ɺ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʥʘʫʢʘʤ, ʠʤʝʶʱʠʤ ʧʨʠʢʣʘʜʥʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʪʘʢʠʤ ʢʘʢ 

ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡ.  

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʠʛʥʫʪʴ ʟʥʘʯʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʩʠʤʧʪʦʪʠʢʠ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡ. 

ɹʳʣʦ ʧʦʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʛʣʘʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ çʊʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠè ʥʘ 

ʫʨʦʚʥʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʠ ʘʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʚʝʪʚʷʱʠʭʩʷ 

                                                 
2  ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘ ʦʪ  18 ʤʘʷ 2017 ʛʦʜʘ  ˉ 292 çʆ ʤʝʨʘʭ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè. 
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ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʩʧʦʣʥʝʥʠʠ 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʣʫʞʠʪ 

ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʚ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

ˉʋʇ-4947 ʦʪ 7 ʬʝʚʨʘʣʷ 2017 ʛʦʜʘ çʆ ʩʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʷ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ 

ʨʘʟʚʠʪʠʶ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè, ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʷʭ ˉʇʇ-4387 ʦʪ 9 ʠʶʣʷ 

2019 ʛʦʜʘ çʆ ʤʝʨʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ, ʘ ʪʘʢʞʝ ʢʦʨʝʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʥʩʪʠʪʫʪʘ ʄʘʪʝʤʘʪʠʢʠ ʠʤʝʥʠ ɺ.ʀ.ʈʦʤʘʥʦʚʩʢʦʛʦ ɸʢʘʜʝʤʠʠ 

ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè ʠ ˉʇʇ-4708 ʦʪ 7 ʤʘʷ 2020 ʛʦʜʘ çʆ ʤʝʨʘʭ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʶ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠè, ʠ ʚ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ, ʢʘʩʘʶʱʠʭʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʝʩʧʫʙʣʠʢʠ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ IV. çʄʘʪʝʤʘʪʠʢʘ, ʤʝʭʘʥʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘè. 

ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ. ʇʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʥʝʟʘʚʠʩʠʤʠʤ ʧʦʪʦʢʦʤ 

ʠʤʤʠʛʨʘʮʠʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʨʘʙʦʪʘʭ ɹ.ʉʝʚʘʩʪʴʷʥʦʚʘ, C.ʍʠʪʢʦʪʘ, E.ʉʝʥʝʪʳ, 

ɸ.ʇʝʡʢʩʘ, ɻ.ʏʠʩʪʴʷʢʦʚʘ, ɼʞ.ʌʦʩʪʝʨʘ, ɼʞ.ʌʦʩʪʝʨʘ ʠ ɼʞ.ɺʠʣʣʠʘʤʩʦʥʘ, 

ɸ.ɿʫʙʢʦʚʘ, ɺ.ɺʘʪʫʪʠʥʘ, ʀ.ɹʘʜʘʣʙʘʝʚʘ, ʀ.ʈʘʭʠʤʦʚʘ, ʂ.ʄʠʪʦʚʘ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʠʤʤʠʛʨʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʧʨʝʜʝʣʴʥʳʝ ʪʝʦʨʝʤʳ ʢʘʢ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʜʦʢʘʟʘʥʳ ʚ ʨʘʙʦʪʘʭ C.ɺʵʠ ʠ 

ɼʞ.ɺʠʥʥʠʢʠ, T.ʉʨʠʨʘʤʘ, X.ʃʠ, ɻ.ʇʘʧʘ, M.ʀʩʧʘʥʠ ʠ M.ɿʫʞʣʝʥa, M.ʀʩʧʘʥʠ, 

ʀ.ʈʘʭʠʤʦʚʘ, ʗ.ʍʫʩʘʥʙʘʝʚʘ. ʇʨʝʜʝʣʴʥʳʝ ʪʝʦʨʝʤʳ ʜʣʷ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡ ʜʦʢʘʟʘʥʳ ʚ ʨʘʙʦʪʘʭ ʉ.ʅʘʛʘʝʚʘ, ʄ.ɸʩʘʜʫʣʣʠʥʘ ʠ 

ʉ.ʅʘʛʘʝʚʘ, ɸ.ɿʫʙʢʦʚʘ ʠ ʀ.ɹʘʜʘʣʙʘʝʚʘ. 

ʇʝʨʝʭʦʜ ʢ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʤʫ ʧʦʪʦʢʫ 

ʠʤʤʠʛʨʘʮʠʠ ʧʨʠʚʝʣ ʢ ʥʦʚʳʤ ʧʦʩʪʘʥʦʚʢʘʤ ʟʘʜʘʯ ʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʨʘʩʰʠʨʝʥʠʶ ʩʧʝʢʪʨʘ ʧʨʝʜʝʣʴʥʳʭ ʪʝʦʨʝʤ. ɺʧʝʨʚʳʝ, ɼʞ.ʌʦʩʪʝʨ ʠ 

ɼʞ.ɺʠʣʣʠʘʤʩʦʥ ʠ ɸ.ʇʝʡʢʩ ʠʟʫʯʘʣʠ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʧʦʪʦʢ ʠʤʤʠʛʨʘʮʠʠ ʩʦʩʪʦʠʪ 

ʠʟ ʨʘʟʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠʟʫʯʝʥʠʷ 

ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʥʝʦʜʥʦʨʦʜʥʦʡ (ʨʘʟʥʦʨʘʩʧʨʝʜʝʣʝʥʥʦʡ) ʠ ʨʘʩʪʫʱʝʡ 

ʠʤʤʠʛʨʘʮʠʝʡ ʧʨʠʥʘʜʣʝʞʠʪ ʀ.ɹʘʜʘʣʙʘʝʚʫ ʠ ʀ.ʈʘʭʠʤʦʚʫ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʚʝʩʴʤʘ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʯʘʪʳʝ ʚ ʨʘʙʦʪʘʭ ʀ.ɹʘʜʘʣʙʘʝʚʘ, 

ʀ. ʈʘʭʠʤʦʚʘ ʠ ʧʨʦʜʦʣʞʝʥʥʳʝ ʀ. ʈʘʭʠʤʦʚʳʤ ʛʜʝ ʚʧʝʨʚʳʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʚʝʪʚʷʱʠʝʩʷ ʧʨʦʮʝʩʩʳ ʩ ʨʘʩʪʫʱʝʡ ʠʤʤʠʛʨʘʮʠʝʡ. ʅʘʠʙʦʣʝʝ ʦʙʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʣʫʯʝʥʳ ʚ ʨʘʙʦʪʘʭ ʀ.ʈʘʭʠʤʦʚʘ. ʍ.ɻʫʦ ʠ M.ɿʘʥʛ ʜʦʢʘʟʘʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʧʨʝʜʝʣʴʥʫʶ ʪʝʦʨʝʤʫ ʜʣʷ ʬʣʫʢʪʫʘʮʠʡ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ. 

ɺ ʦʩʥʦʚʥʦʤ ʨʘʙʦʪʳ ʧʦ ʧʨʝʜʝʣʴʥʳʤ ʪʝʦʨʝʤʘʤ ʜʣʷ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ 

ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʧʦʩʚʷʱʝʥʦ ʩʣʫʯʘʶ, ʢʦʛʜʘ ʠʤʤʠʛʨʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ 
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ʥʝʟʘʚʠʩʠʤʳʭ ʦʜʠʥʘʢʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʣʠ ʥʝʟʘʚʠʩʠʤʳʭ 

ʨʘʟʥʦʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʩʠʤʧʪʦʪʠʢʠ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʟʘʚʠʩʠʤʦʡ 

ʠʤʤʠʛʨʘʮʠʝʡ. ɸʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ, ʢʦʛʜʘ ʠʤʤʠʛʨʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʟʘʚʠʩʠʤʳʭ ʚʝʣʠʯʠʥ, 

ʠʩʩʣʝʜʦʚʘʥʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʪʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʷʚʣʷʪʁʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʉʚʷʟʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ ʩ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʨʘʙʦʪʘʤʠ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʜʝ ʚʳʧʦʣʥʷʣʘʩʴ ʜʠʩʩʝʨʪʘʮʠʷ. 
ɼʠʩʩʝʨʪʘʮʠʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʚʦʡ ʪʝʤʦʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʆʊ-ʌ4-83 çʇʨʝʜʝʣʴʥʳʝ ʪʝʦʨʝʤʳ ʜʣʷ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭè ʀʥʩʪʠʪʫʪʘ ʄʘʪʝʤʘʪʠʢʠ ɸʅ ʋʟʙʝʢʠʩʪʘʥʘ (2017-2020). 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʪʚʷʱʠʭʩʷ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ, ʢʦʛʜʘ ʧʦʪʦʢ ʠʤʤʠʛʨʘʮʠʠ 

ʩʦʩʪʦʠʪ ʠʟ ʟʘʚʠʩʠʤʳʭ ʚʝʣʠʯʠʥ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
ʅʘʭʦʞʜʝʥʠʝ ʫʩʣʦʚʠʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʝʜʝʣʴʥʳʭ 

ʪʝʦʨʝʤ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʨʘʩʪʫʱʝʡ ʠ 

ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡ; 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʘʩʠʤʧʪʦʪʠʢʠ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʚʝʪʚʷʱʠʭʩʷ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ, ʢʦʛʜʘ ʠʤʤʠʛʨʘʮʠʷ 

ʦʙʨʘʟʫʝʪ ʩʪʘʮʠʦʥʘʨʥʳʡ ʧʨʦʮʝʩʩ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ; 

ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʩʭʦʜʠʤʦʩʪʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʝ ʜʣʷ 

ʬʣʫʢʪʫʘʮʠʡ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ. 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʣʦʚʠʷ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʡ ʥʦʨʤʘʣʴʥʦʩʪʠ ʜʦʢʨʠʪʠʯʝʩʢʠʭ ʠ 

ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʨʘʩʪʫʱʝʡ ʠ ʟʘʚʠʩʠʤʦʡ 

ʠʤʤʠʛʨʘʮʠʝʡ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʚʝʪʚʷʱʠʝʩʷ ʩʣʫʯʘʡʥʳʝ ʧʨʦʮʝʩʩʳ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ, ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʝ ʚʝʪʚʷʱʠʝʩʷ ʧʨʦʮʝʩʩʳ ʩ ʠʤʤʠʛʨʘʮʠʝʡ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʚʝʪʚʷʱʠʭʩʷ 

ʧʨʦʮʝʩʩʦʚ ʩ ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡ, ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʩʭʦʜʠʤʦʩʪʠ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʝ ʜʣʷ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʪʘʢʠʝ, ʢʘʢ ʤʝʪʦʜ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, 

ʤʘʨʪʠʥʛʘʣʴʥʳʡ ʤʝʪʦʜ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʜʦʢʘʟʘʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʝʜʝʣʴʥʳʝ ʪʝʦʨʝʤʳ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ 

ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʨʘʩʪʫʱʝʡ ʠ ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡ; 

ʥʘʡʜʝʥʘ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠ ʘʩʠʤʧʪʦʪʠʢʘ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ 

ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ, ʢʦʛʜʘ ʠʤʤʠʛʨʘʮʠʷ ʦʙʨʘʟʫʝʪ 

ʩʪʘʮʠʦʥʘʨʥʳʡ ʧʨʦʮʝʩʩ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ; 
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ʧʦʣʫʯʝʥʘ ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʩʭʦʜʠʤʦʩʪʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ 

ʪʝʦʨʝʤʝ ʜʣʷ ʬʣʫʢʪʫʘʮʠʡ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ; 

ʜʦʢʘʟʘʥʘ ʘʩʠʤʧʪʦʪʠʯʝʩʢʘʷ ʥʦʨʤʘʣʴʥʦʩʪʴ ʜʦʢʨʠʪʠʯʝʩʢʠʭ ʠ 

ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʨʘʩʪʫʱʝʡ ʠ ʟʘʚʠʩʠʤʦʡ 

ʠʤʤʠʛʨʘʮʠʝʡ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʨʝʜʣʦʞʝʥʠʠ 

ʚʳʨʘʟʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ 

ʯʝʨʝʟ ʚʝʪʚʷʱʠʝʩʷ ʧʨʦʮʝʩʩʳ ʩ ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡ ʠ ʦʧʠʩʘʥʠʠ ʤʝʪʦʜʦʚ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʵʪʠʭ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʦʩʥʦʚʘʥʘ ʩʪʨʦʛʦʩʪʴʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ 

ʧʨʘʚʠʣʴʥʦ ʤʝʥʷʶʱʠʭʩʷ ʬʫʥʢʮʠʡ. 

ʅʘʫʯʥʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʅʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ 

ʩ ʠʤʤʠʛʨʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʯʠʩʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

 ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ  

ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ (ʬʠʟʠʯʝʩʢʠʝ, 

ʭʠʤʠʯʝʩʢʠʝ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʪ.ʜ.), ʜʣʷ ʢʦʪʦʨʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ 

ʩʣʫʞʠʪ ʚʝʪʚʷʱʠʝʩʷ ʧʨʦʮʝʩʩʳ ʩ ʠʤʤʠʛʨʘʮʠʝʡ.  

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʝʜʝʣʴʥʳʤʠ ʪʝʦʨʝʤʘʤʠ ʜʣʷ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʟʘʚʠʩʠʤʦʡ 

ʠʤʤʠʛʨʘʮʠʝʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʧʨʦʝʢʪʘʭ:  

ʨʝʟʫʣʴʪʘʪʳ ʦʙ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʝʜʝʣʴʥʳʭ ʪʝʦʨʝʤ ʜʣʷ ʚʝʪʚʷʱʠʭʩʷ 

ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʦʝʢʪʝ ʌɸ-ɸʪʝʭ-

2018-4 çʈʘʟʨʘʙʦʪʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚ: ʫʛʣʫʙʣʝʥʠʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʠ ʧʦʥʠʤʘʥʠʝ 

ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè (ʉʧʨʘʚʢʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ˉ 2/1255-902 ʦʪ 26 ʤʘʨʪʘ 2021 ʛ.). ʇʨʠʤʝʥʝʥʠʝ 

ʥʘʫʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʦʟʚʦʣʠʣʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʝ; 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʚʝʪʚʷʱʝʛʦʩʷ ʧʨʦʮʝʩʩʘ ʩ ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤ ʥʘʫʯʥʦʤ ʧʨʦʝʢʪʝ ˉ ʆʊ-ʌ-4-03 çʅʝʧʨʝʨʳʚʥʳʝ ʠ 

ʜʠʩʢʨʝʪʥʳʝ ʪʦʯʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʩʧʝʢʪʨʳ ʯʘʩʪʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʦʧʝʨʘʪʦʨʦʚè (ʉʧʨʘʚʢʘ ʂʘʨʰʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ 
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04/2809 ʦʪ 23 ʘʚʛʫʩʪʘ 2021 ʛ.). ʇʨʠʤʝʥʝʥʠʝ ʥʘʫʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʦʟʚʦʣʠʣʦ 

ʦʧʠʩʘʪʴ ʧʨʝʜʝʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʜʠʩʢʨʝʪʥʳʤ 

ʚʨʝʤʝʥʝʤ.  

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʜʠʩʩʝʨʪʘʮʠʠ ʦʙʩʫʞʜʘʣʦʩʴ ʥʘ 6 ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ 5 ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. 

 ʇʫʙʣʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ 

ʦʧʫʙʣʠʢʦʚʘʥʦ 19 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʠʟ ʥʠʭ 8 ʚʭʦʜʷʪ ʚ ʧʝʨʝʯʝʥʴ ʥʘʫʯʥʳʭ 

ʠʟʜʘʥʠʡ, ʧʨʝʜʣʦʞʝʥʥʳʭ ɺʳʩʰʝʡ ɸʪʪʝʩʪʘʮʠʦʥʥʦʡ ʂʦʤʠʩʩʠʝʡ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʜʣʷ ʟʘʱʠʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʜʦʢʪʦʨʘ ʬʠʣʦʩʦʬʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 3 

ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʟʘʨʫʙʝʞʥʳʭ ʞʫʨʥʘʣʘʭ ʠ 5 ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʥʘʫʯʥʳʭ 

ʠʟʜʘʥʠʷʭ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ.  ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 

ʪʨʝʭ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʆʙʲʝʤ 

ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 110 ʩʪʨʘʥʠʮ. 

 

ʆʉʅʆɺʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ɼʀʉʉɽʈʊɸʎʀʀ 

 

ɺʦ ʚʚʝʜʝʥʠʠ ʦʙʦʩʥʦʚʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʪʝʤʳ 

ʜʠʩʩʝʨʪʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʝʩʧʫʙʣʠʢʠ, ʧʨʠʚʝʜʝʥʳ ʦʙʟʦʨ 

ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʩʪʝʧʝʥʴ 

ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʠ ʠ ʟʘʜʘʯʠ, ʚʳʷʚʣʝʥʳ ʦʙʲʝʢʪ ʠ 

ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʣʦʞʝʥʳ ʥʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʩʢʨʳʪʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʜʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʥʝʜʨʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ ʠ ʦ ʩʪʨʫʢʪʫʨʝ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ, ʥʘʟʚʘʥʥʦʡ çɺʝʪʚʷʱʠʝʩʷ ʧʨʦʮʝʩʩʳ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡè ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʪʚʷʱʠʝʩʷ ʧʨʦʮʝʩʩʳ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʠ 

ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʭ ʩʚʦʡʩʪʚʘ.  ɼʘʣʝʝ ʧʨʠʚʦʜʷʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʧʨʝʜʝʣʴʥʳʤ ʪʝʦʨʝʤʘʤ ʜʣʷ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ (ɺʇʀ). ɺ ʧʝʨʚʦʤ ʧʘʨʘʛʨʘʬʝ ʧʝʨʚʦʡ ʛʣʘʚʳ ʜʘʸʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ɺʇʀ ʠ ʧʨʠʚʝʜʝʥʳ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʦʠʟʚʦʜʷʱʘʷ ʬʫʥʢʮʠʷ ɺʇʀ, ʘ 

ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʝʝ ʩʚʦʡʩʪʚʘ. ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 

ʧʨʝʜʝʣʴʥʳʤ ʪʝʦʨʝʤʘʤ ʜʣʷ ɺʇʀ.  ɺʦ ʚʪʦʨʦʤ ʧʘʨʘʛʨʘʬʝ ʧʝʨʚʦʡ ʛʣʘʚʳ 

ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʝʜʝʣʴʥʳʝ ʪʝʦʨʝʤʳ ʜʣʷ ʬʣʫʢʪʫʘʮʠʠ 

ʢʘʢ ʢʨʠʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ. ɺ ʪʨʝʪʴʝʤ ʧʘʨʘʛʨʘʬʝ ʧʝʨʚʦʡ ʛʣʘʚʳ ʧʨʠʚʝʜʝʥʳ ʠʟʚʝʩʪʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʧʨʝʜʝʣʴʥʳʤ ʪʝʦʨʝʤʘʤ ʜʣʷ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʟʘʚʠʩʠʤʦʡ 

ʠʤʤʠʛʨʘʮʠʝʡ.  ɺ ʯʝʪʚʝʨʪʦʤ ʧʘʨʘʛʨʘʬʝ ʧʝʨʚʦʡ ʛʣʘʚʳ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ 

ʧʨʝʜʝʣʴʥʳʝ ʪʝʦʨʝʤʳ ʜʣʷ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʨʘʩʪʫʱʝʡ ʠʤʤʠʛʨʘʮʠʝʡ. 

ʇʫʩʪʴ { }, , , 1n j n jx ²
 
ʠ { }, 1n ne ² -ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ  ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʥʝʟʘʚʠʩʠʤʳʭ ʠ ʦʜʠʥʘʢʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, 

ʧʨʠʥʠʤʘʶʱʠʭ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʮʝʣʳʝ ʟʥʘʯʝʥʠʷ. 
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ʆʧʨʝʜʝʣʝʥʠʝ 1. ɺʝʪʚʷʱʠʤʩʷ ʧʨʦʮʝʩʩʦʤ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʥʘʟʳʚʘʝʪʩʷ 

ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ  { }0,nX nÍ  ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʣʝʜʫʶʱʠʤ ʨʝʢʫʨʨʝʥʪʥʳʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ: 

0 0X = ,    
1

,
1

nX

n n j n
j

X x e
-

=

= +ä , 1n² .      (1) 

 

ʆʙʳʯʥʦ ʚʝʣʠʯʠʥʫ nX  ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ ʢʘʢ ʦʙʱʝʝ ʯʠʩʣʦ ʯʘʩʪʠʮ ʚ n-ʦʤ 

ʧʦʢʦʣʝʥʠʠ ʥʝʢʦʪʦʨʦʡ ʧʦʧʫʣʷʮʠʠ, ʧʨʠʯʝʤ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʝʣʠʯʠʥʘ ,n jx  

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʠʩʣʦ ʧʦʪʦʤʢʦʚ j-ʪʦʡ ʯʘʩʪʠʮʳ ( )1n- -ʛʦ ʧʦʢʦʣʝʥʠʷ 

ʧʦʧʫʣʷʮʠʠ ʯʘʩʪʠʮ, ʘ ʚʝʣʠʯʠʥʘ  ne  ʯʠʩʣʦ ʠʤʤʠʛʨʘʥʪʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ  ʠʟʚʥʝ ʚ 

ʧʦʧʫʣʷʮʠʶ ʚ n-ʦʤ ʧʦʢʦʣʝʥʠʠ. 

ʇʫʩʪʴ 1,1a x=E <¤. ʇʨʦʮʝʩʩ (1) ʥʘʟʳʚʘʝʪʩʷ ʜʦʢʨʠʪʠʯʝʩʢʠʤ, ʢʨʠʪʠʯʝʩʢʠʤ, 

ʥʘʜʢʨʠʪʠʯʝʩʢʠʤ, ʝʩʣʠ 1a< , 1a= , 1a>, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʫʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ nÍ , 
(){ },

, ,
n

k j
n jx Í ʠ 

(){ }, ,
n

k
n ke Í -ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʳʭ ʦʜʠʥʘʢʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, 

ʧʨʠʥʠʤʘʶʱʠʭ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʮʝʣʳʝ ʟʥʘʯʝʥʠʷ.  

ʆʧʨʝʜʝʣʝʥʠʝ 2. ɺʝʪʚʷʱʠʤʩʷ ʧʨʦʮʝʩʩʦʤ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʟʘʜʘʥʥʦʡ ʚ 

ʩʭʝʤʝ ʩʝʨʠʡ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ 
()

, 0,
n

k
X k n² Í  ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʣʝʜʫʶʱʠʤ 

ʨʝʢʫʨʨʝʥʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

()
0 0
n

X = , 
() ()

()

()1

,
1

n

k
X

n n n

k k j k
j

X x e
-

=

= +ä , ,n kÍ .                                (2) 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʣʷ ʚʩʝʭ nÍ ʚʝʣʠʯʠʥʳ 

()
1,1

n
na x=E , ()2

1,1
n

n Ds x= , 
()
1

n
nl e=E , 

()2
1

n
nb De=  

ʢʦʥʝʯʥʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ɽʩʣʠ 1na ­  ʧʨʠ n­¤, ʪʦ  ʧʨʦʮʝʩʩ ʚʠʜʘ (2) ʥʘʟʳʚʘʝʪʩʷ 

ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʤ.  

ɺʪʦʨʘʷ ʛʣʘʚʘ ʜʠʩʩʝʨʪʘʮʠʠ, ʥʘʟʚʘʥʥʘʷ çɸʩʠʤʧʪʦʪʠʢʘ ʚʝʪʚʷʱʠʭʩʷ 

ʧʨʦʮʝʩʩʦʚ ʩ ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡè, ʧʦʩʚʷʱʝʥʘ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʤʫ 

ʘʥʘʣʠʟʫ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʠ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʶ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ 

ʩʭʦʜʠʤʦʩʪʠ ʚ ʦʜʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʝ ʜʣʷ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ ʩ ʥʝʟʘʚʠʩʠʤʳʤ ʧʦʪʦʢʦʤ ʠʤʤʠʛʨʘʮʠʠ. ɺ ʧʝʨʚʦʤ ʧʘʨʘʛʨʘʬʝ 

ʚʪʦʨʦʡ ʛʣʘʚʳ ʨʘʩʩʤʦʪʨʝʥ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʧʦʪʦʢ ʠʤʤʠʛʨʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. ʅʘʡʜʝʥʘ ʩʢʦʨʦʩʪʴ 

ʨʦʩʪʘ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʚ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʠʤʤʠʛʨʠʨʫʶʱʠʭ ʚ ʧʦʧʫʣʷʮʠʶ ʯʘʩʪʠʮ   ʥʝʦʛʨʘʥʠʯʝʥʥʦ 

ʨʘʩʪʝʪ ʩ ʨʦʩʪʦʤ ʥʦʤʝʨʘ ʧʦʢʦʣʝʥʠʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʵʪʦʤ ʧʘʨʘʛʨʘʬʝ ʥʘʡʜʝʥʦ 
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ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʣʷ ʬʣʫʢʪʫʘʮʠʠ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʠʩʧʝʨʩʠʷ  2
ns  

ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ. ʇʦʣʫʯʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʬʣʫʢʪʫʘʮʠʷ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ ʧʦʜʯʠʥʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʝ. 

ʇʫʩʪʴ ʧʨʠ ʢʘʞʜʦʤ nÍ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (){ },
n

k
ke Í ʷʚʣʷʝʪʩʷ 

ʩʪʘʮʠʦʥʘʨʥʳʤ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʧʨʦʮʝʩʩʦʤ, ʧʨʠʯʝʤ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʯʘʩʪʠʮʳ, ʧʦʩʪʫʧʠʚʰʠʝ ʚ ʧʦʧʫʣʷʮʠʶ, ʨʘʟʚʠʚʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʪʘʣʴʥʳʭ 

ʯʘʩʪʠʮ ʠ ʧʦ ʪʦʤʫ ʞʝ ʟʘʢʦʥʫ, ʢʘʢ ʯʘʩʪʠʮʳ ʧʦʧʫʣʷʮʠʠ. 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ (), , , 1,...
j
n iZ k k i i= + -ʚʝʪʚʷʱʠʡʩʷ ʧʨʦʮʝʩʩ, ʧʦʨʦʞʜʝʥʥʳʡ 

j-ʪʦʡ ʠʟ ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʤʦʤʝʥʪ i  ʯʘʩʪʠʮ ʚ n-ʦʡ ʩʝʨʠʠ. ʀʟ  ʩʜʝʣʘʥʥʳʭ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʝʪʚʷʱʠʝʩʷ ʧʨʦʮʝʩʩʳ (){ }, , , 1,...
j

n iZ k k i i= + , , 1j i ²  

ʥʝʟʘʚʠʩʠʤʳ ʜʣʷ ʣʶʙʦʛʦ nÍ  ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ 

( ), , 0,1,...
j

n iZ k i k+ =  ʩʦʚʧʘʜʘʝʪ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ()1
,1 , 1,2,...nZ k k=

 
ʇʦʣʦʞʠʤ  

() () ()
1 1

cov ,
n n

n k
kr e e

+
å õ= æ ö
ç ÷

, () ()1
,1

,
nisZ k

n kf s e=E
 

ʇʫʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘ ̫ʬʫʥʢʮʠ ̫ (),n kf s  ʠʤʝʝʪ ʚʠʜ  

() () () ()
2 22

1 1
, ,1 ,1 ,1

2 2
n k n n n k

s s
f s is Z k Z k stè ø= + E - E +

ê ú
,  ,k nÍ ,  (3) 

ʛʜʝ (),n k st -ʦʩʪʘʪʦʯʥʳʡ ʯʣʝʥ, ʜʣʷ ʢʦʪʦʨʦʛʦ () ()
2

1
, ,13n k ns Z kt è ø¢ E

ê ú
ʠ (), 0n k st ­  

ʧʨʠ 0s­ . 

ʆʧʨʝʜʝʣʠʤ ʩʣʫʯʘʡʥʳʡ ʩʪʫʧʝʥʯʘʪʳʡ ʧʨʦʮʝʩʩ (), 0nX t t² , ʧʦʣʦʞʠʚ 

() []
()n

n nt
X t X= , 0t² , ʛʜʝ ʟʥʘʢ []x  ʦʟʥʘʯʘʝʪ ʮʝʣʫʶ ʯʘʩʪʴ ʯʠʩʣʘ x . 

0T> -ʧʨʦʠʟʚʦʣʴʥʦʝ ʯʠʩʣʦ, 1g² -ʥʝʢʦʪʦʨʦʝ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ. 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

1) ( )1 11n n na d o da - -= + +  ʧʨʠ n­¤ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ aÍ , ʛʜʝ 

{ }, 1nd n² -ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʪʘʢʘʷ, ʯʪʦ 

:n
n

n

d
b b= ­ <¤, n­¤; 

2) 2 2 0ns s­ ²  ʧʨʠ n­¤; 

3) 1
nn gl l- ­ , 1 2 2 0nn bg- ­  ʧʨʠ n­¤ ; 

4) ()
2 1

1

1
0

n

n
k

k
n g

r
-
=

­ä   ʧʨʠ n­¤. 

ʊʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʘʙʘʷ ʩʭʦʜʠʤʦʩʪʴ 
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()
()nX t
t

ng
mÝ , n­¤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʉʢʦʨʦʭʦʜʘ  [ ]0,D T , 

ʛʜʝ  ()t tm l=  ʝʩʣʠ 0a= ʠʣʠ 0b= ;  () ( ) ( )1
1tt eabm ab l

-
= - ʝʩʣʠ 0, 0a b¸ ¸.   

ʉʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʘʩʠʤʧʪʦʪʠʢʝ ʬʣʫʢʪʫʘʮʠʠ 
()n
k

X  ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ 2 0ns ­  ʧʨʠ n­¤. 

ʊʝʦʨʝʤʘ 2. ʇʫʩʪʴ ʚʳʧʦʣʥʝʥʳ ʫʩʣʦʚʠʷ 1), 3), 4) ʪʝʦʨʝʤʳ 1. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

5) 2 2 0n nd s s­ ²  ; 

6) , 2
1

1
0

n

n k
k

s

n ng g
t

=

å õ
­æ ö

ç ÷
ä   ʧʨʠ n­¤ ʜʣʷ ʣʶʙʦʛʦ 0s> . 

ʊʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ 

() () ( ) ()( )
2

2
2

2 22
1

1
1

2 2 0

n n n
nn kk k

n nk
k

esX X
is ais P

nne e e

ab

gg

ls
e l

a b

-

=

--E
- -ä

E - E ­, n­¤. 

ɺʦ ʚʪʦʨʦʤ ʧʘʨʘʛʨʘʬʝ ʚʪʦʨʦʡ ʛʣʘʚʳ ʫʩʪʘʥʦʚʣʝʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʧʨʝʜʝʣʴʥʘʷ ʪʝʦʨʝʤʘ ʜʣʷ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʧʦʪʦʢ ʠʤʤʠʛʨʘʮʠʠ
 
ʚ ʢʘʞʜʦʡ ʩʝʨʠʠ 

ʩʦʩʪʦʠʪ ʠʟ ʥʝʟʘʚʠʩʠʤʳʭ ʠ ʦʜʠʥʘʢʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 

ʇʫʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ nÍ  ()n
k
À -s-ʘʣʛʝʙʨʘ, ʧʦʨʦʞʜʝʥʥʘʷ ʩʣʫʯʘʡʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ () () ()
0 1, ,...,
n n n

k
X X X . ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

(){ }, 1
n

k
M k² , ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʦʦʪʥʦʰʝʥʠʝʤ 

() () () () () ()
1 1 1

n n n n n n
n nk k k k k k

M X X X a X l
- - -

å õ
= -E À = - -æ ö

ç ÷
, 1n²  

ʦʙʨʘʟʫʝʪ ʤʘʨʪʠʥʛʘʣ ï ʨʘʟʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ s-ʘʣʛʝʙʨʳ  ()n
k
À . 

ʊʝʦʨʝʤʘ 3. ʇʫʩʪʴ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

(a) ( )1 11n n na d o da - -= + + , n­¤ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 0a> , ʛʜʝ 

{ }, 1nd n² -ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʪʘʢʘʷ, ʯʪʦ ()nd o n=  ʧʨʠ 

n­¤. 

(b) ( )2 1 2 1
n n nd o ds s- -= +  ʧʨʠ n­¤ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 2 0s >  . 

(c) 0nl l­ > , 2 2 0nb b­ > ʧʨʠ n­¤. 

(d) () () [] ( )
2

2
1,1 1,1

n n nt
n n n n na I a d a ox x q s-

å õë û
E - - > =æ öì üæ öí ýç ÷

 ʧʨʠ n­¤ ʜʣʷ ʚʩʝʭ tÍ  ʠ 

0q> . 



29 

(e) () () [] ( )
2

1
1 1

n n nt
n n n nI d a o ne l e l q -

å õë û
E - - > =æ öì üæ öí ýç ÷

ʧʨʠ n­¤ ʜʣʷ ʚʩʝʭ tÍ  ʠ 0q> . 

         ʊʦʛʜʘ 

          
[]( )

()
[]

()( )
1 2

1

1
nt

n
j

nt j
n n

M W C t

d a =

Ýä , n­¤ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ [ )0,D ¤ , ʛʜʝ () 2
2

ʉ t
l
s

a
= , (){ }, 0W t t² -ʩʪʘʥʜʘʨʪʥʳʡ 

ʚʠʥʝʨʦʚʩʢʠʡ ʧʨʦʮʝʩʩ.  

         ɺ ʪʨʝʪʴʝʡ ʧʘʨʘʛʨʘʬʝ ʚʪʦʨʦʡ ʛʣʘʚʳ ʫʩʪʘʥʦʚʣʝʥʘ ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ 

ʩʭʦʜʠʤʦʩʪʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʝ ʜʣʷ ʬʣʫʢʪʫʘʮʠʠ ʚʝʪʚʷʱʠʭʩʷ 

ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʧʦʪʦʤʢʦʚ ʦʜʥʦʡ 

ʯʘʩʪʠʮʳ ʙʣʠʟʢʦ ʢ ʝʜʠʥʠʮʝ, ʠ ʜʠʩʧʝʨʩʠʷ ʙʣʠʟʢʘ ʢ ʥʫʣʶ, ʘ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʠ 

ʜʠʩʧʝʨʩʠʷ ʯʠʩʣʘ ʠʤʤʠʛʨʘʥʪʦʚ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳ. 

 ʇʦʣʦʞʠʤ  

() () ()
1,1 1,1 1,11 2

n n n
ng x x xå õå õ=E - -æ öæ ö

ç ÷ç ÷
, () () ()

1 1 11 2
n n n

nt e e eå õå õ=E - -æ öæ ö
ç ÷ç ÷

.  

()
()
1

n

nh s s
e

=E , ()
()n
nX

n s sj =E ,  1s¢ . 
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( )( )
( )( )
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2
2

2
2 1 2 2
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1
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1 1 1
, 1

1 1 1

n n
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n
n

n n nn
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n

n n n

n
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a a b an
a

n a a n a

l s

b
l s -

ë -
î + =
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î

- - -
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( )

( )

4 2

2
2 2 2 2

2 2

3
1 3 1, 1

2

3 3
, 1

11 1 1

n n n n

n
n n n n n n

n
n

n nn n n n n

n n n n a

a a a a
a

a aa a a a a

g s s

c s sg

ë
+ - + + =î

îî
=ì + - + -
î + + ¸
î -- - -
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n n nL A B= , 

ʛʜʝ
                             

( ){ }3 2 2max 1 , ,n n n n nA bl l t= + + ,  { }max 1, n
n n n nB A ac= . 

ʆʙʦʟʥʘʯʠʤ  

() ( ) ( )( )
1 2

2
n n n nF x nb X X x

-å õ
=R -E <æ ö
ç ÷

. 

        ʊʝʦʨʝʤʘ 4. ʇʨʝʜʧʦʣʦʞʠʤ ʯʪʦ 2 0nb > , nÍ  ʠ 2
nnb ­¤ ʧʨʠ n­¤. ʇʫʩʪʴ 

2
2

2
min , 0n

nb

b
b

å õ
>æ ö

æ ö
ç ÷

 ʠ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

1. ( )1 11na n o na - -= + +  ʧʨʠ n­¤ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ aÍ ; 
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2. ( )2 2 1 1
n n o ns s - -= +  ʧʨʠ n­¤ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 2 0s > ; 

3. ( )2 2
n n nb o bl l= +  ʧʨʠ n­¤ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 0l> ; 

4. limsup n
n

t t
­¤

= ; 

5. ( )1 1
n n o ng g- -= +  ʧʨʠ n­¤ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 0g> . 

ʊʦʛʜʘ  

() ()

2
2

2

22
2

2

sup .

min ,

n

nn
n

x nn

n

bL
F x x O

nb

b

b

b
b

b
b

å õ
æ ö-
æ ö

-F = +æ ö
å õæ ö
æ öæ öæ ö
ç ÷ç ÷

 

ʊʨʝʪʴʷ ʛʣʘʚʘ ʜʠʩʩʝʨʪʘʮʠʠ, ʥʘʟʚʘʥʥʘʷ çɸʩʠʤʧʪʦʪʠʢʘ ʚʝʪʚʷʱʠʭʩʷ 

ʧʨʦʮʝʩʩʦʚ ʩ ʨʘʩʪʫʱʝʡ ʠ ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡè ʧʦʩʚʷʱʝʥʘ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʠ ʧʦʯʪʠ 

ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʪʦʢʠ 

ʠʤʤʠʛʨʘʮʠʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ m-ʟʘʚʠʩʠʤʦʩʪʠ ʠʣʠ ʫʩʣʦʚʠʶ 

f-ʧʝʨʝʤʝʰʠʚʘʥʠʷ. ɼʦʢʘʟʘʥʘ ʎʇʊ, ʩʭʦʜʠʤʦʩʪʴ ʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʤʫ 

ʧʨʦʮʝʩʩʫ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʮʝʥʪʨʘʣʴʥʘʷ ʧʨʝʜʝʣʴʥʘʷ ʪʝʦʨʝʤʘ. ɺ ʧʝʨʚʦʤ 

ʧʘʨʘʛʨʘʬʝ ʪʨʝʪʴʝʡ ʛʣʘʚʳ ʜʦʢʘʟʘʥʘ ʎʇʊ ʜʣʷ ʬʣʫʢʪʫʘʮʠʠ ʢʘʢ ʜʦʢʨʠʪʠʯʝʩʢʠʭ, 

ʪʘʢ ʠ ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʧʦʪʦʢ ʠʤʤʠʛʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʩʪʫʱʠʤ ʠ ʩʦʩʪʦʠʪ ʠʟ  m-ʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ. ʊʘʢʞʝ ʜʦʢʘʟʘʥʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʩʭʦʜʠʤʦʩʪʴ ʥʘʜʣʝʞʘʱʠʤ 

ʦʙʨʘʟʦʤ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʢ ʥʝʢʦʪʦʨʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ { }, 1n nx ²  
ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʝ m-ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʮʝʣʦʛʦ 0m², ʝʩʣʠ 

ʩʣʫʯʘʡʥʳʝ ʚʝʢʪʦʨʳ ( )1 2, ,..., kx x x ʠ ( )1,...,k mx+ +  
ʥʝʟʘʚʠʩʠʤʳ ʧʨʠ ʣʶʙʦʤ 1k² . 

ʇʫʩʪʴ () nna e=E <¤ ʠ () nn Db e= <¤ʜʣʷ ʚʩʝʭ nÍ . ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʚʝʣʠʯʠʥʳ   ()na ʠ ()nb  ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʶʪ ʧʦ n, ʧʨʠʯʝʤ 

() ()n n l na

aa = , () ()n n l nb

bb = , ʛʜʝ ,a b-ʥʝʢʦʪʦʨʳʝ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʯʠʩʣʘ, ()l na ʠ ()l nb  - ʤʝʜʣʝʥʥʦ ʤʝʥʷʶʱʠʝʩʷ ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʬʫʥʢʮʠʠ. ʆʙʦʟʥʘʯʠʤ ( )( )1,1 1,1 1,11 2g x x x=E - -, ( ), nA a n X=E , 

( )2 , nB a n DX= .  

ʉʬʦʨʤʫʣʠʨʫʝʤ ʪʝʦʨʝʤʫ ʦʙ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʡ ʥʦʨʤʘʣʴʥʦʩʪʠ ʬʣʫʢʪʫʘʮʠʠ 

ʜʦʢʨʠʪʠʯʝʩʢʦʛʦ ʚʝʪʚʷʱʝʛʦʩʷ ʧʨʦʮʝʩʩʘ ʩ ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡ. 

ʊʝʦʨʝʤʘ 5. ʇʫʩʪʴ 1a< , ( )0,gÍ ¤ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ{ }, 1k ke ²  ʷʚʣʷʝʪʩʷ 

m-ʟʘʚʠʩʠʤʦʡ. ɽʩʣʠ ()na ­¤ ʠ  () ( )( )
1
max ,

k n
k o A a nb

¢ ¢
=

 
ʧʨʠ n­¤, ʪʦ 

( )

( )
()

,

,

nX A a n
x x

B a n

å õ-
R < ­Fæ öæ ö
ç ÷

, n­¤. 
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ʊʝʦʨʝʤʘ 6. ʇʫʩʪʴ 1a> , g<¤ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ{ }, 1k ke ²  ʷʚʣʷʝʪʩʷ 

m-ʟʘʚʠʩʠʤʦʡ. ɽʩʣʠ ( ) ()2

1

,
n

k

k

a n a kc a-

=

= ­¤ä  ʠ () ( )( ),n o a nb c=  ʧʨʠ n­¤, ʪʦ 

      
( )

( )
()

,

,

nX A a n
x x

B a n

å õ-
R < ­Fæ öæ ö
ç ÷

,  n­¤. 

ʊʝʧʝʨʴ ʧʝʨʝʭʦʜʠʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʫʩʣʦʚʠʝ ( ),a nc ­¤, 

n­¤ ʥʘʨʫʰʝʥʦ.  ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ çʥʝ ʦʯʝʥʴ ʙʳʩʪʨʦʤʫè ʩʪʨʝʤʣʝʥʠʶ 

ʩʨʝʜʥʝʛʦ ʯʠʩʣʘ ʠʤʤʠʛʨʠʨʫʶʱʠʭ ʯʘʩʪʠʮ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. 

ʊʝʦʨʝʤʘ 7. ʇʫʩʪʴ 1a> , ( )2 0,b Í ¤. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ{ }, 1k ke ²  ʷʚʣʷʝʪʩʷ m-ʟʘʚʠʩʠʤʦʡ, ʧʨʠʯʝʤ 

()
1

k

k

a ka
¤

-

=

<¤ä ,  ()
1

k

k

a kb
¤

-

=

<¤ä . 

ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ  V  ʪʘʢʘʷ, ʯʪʦ  

()
2

:
L

n

n

X
V n V

a
= ­  ʧʨʠ n­¤ 

ʧʨʠʯʝʤ DV<¤. 

ɺʦ ʚʪʦʨʦʤ ʧʘʨʘʛʨʘʬʝ ʪʨʝʪʴʝʡ ʛʣʘʚʳ ʫʩʪʘʥʦʚʣʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʧʨʝʜʝʣʴʥʳʝ ʪʝʦʨʝʤʳ ʜʣʷ ʬʣʫʢʪʫʘʮʠʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʚʝʪʚʷʱʝʛʦʩʷ ʧʨʦʮʝʩʩʘ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʪʦʢ ʠʤʤʠʛʨʘʮʠʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ  f- 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ. ʇʦʣʫʯʝʥʳ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʣʘʙʦʡ ʩʭʦʜʠʤʦʩʪʠ 

ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʤʫ 

ʧʨʦʮʝʩʩʫ, ʯʪʦ ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʣʝʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʨʝʜʝʣʴʥʘʷ ʪʝʦʨʝʤʘ ʜʣʷ ʬʣʫʢʪʫʘʮʠʠ 

ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ. 

ɼʣʷ ʣʶʙʳʭ ʜʚʫʭ s-ʘʣʛʝʙʨ Fʠ Q, ʟʘʜʘʥʥʳʭ ʥʘ ʦʜʥʦʤ ʚʝʨʦʷʪʥʦʩʪʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʣʦʞʠʤ 

( ) ( ) ()
,

, sup
A F B Q

F Q P B A P Bf
Í Í

= - . 

ʏʝʨʝʟ b
aX  ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ s-ʘʣʛʝʙʨʫ, ʧʦʨʦʞʜʝʥʥʫʶ ʩʣʫʯʘʡʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ,i a i be ¢ ¢. ʇʦʣʦʞʠʤ  

() ( )sup ,k
k n

k

nf f ¤
+

¢ <¤

= X X1
1

. 

ʆʧʨʝʜʝʣʝʥʠʝ 4. ɻʦʚʦʨʷʪ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

{ },k ke Í  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ f-ʧʝʨʝʤʝʰʠʚʘʥʠʷ,  ʝʩʣʠ ()nf ­0ʧʨʠ 

n­¤. 
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ɺʩʶʜʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʧʨʝʜʧʦʣʦʛʘʪʴ, ʯʪʦ a=1, ,Ds x= <¤2
1 1 , 

() nna e=E <¤, () ( )nn Db e= <¤, ʧʨʠʯʝʤ () ()n n na
aa = , () ()n n nb

bb =  ʛʜʝ 

,a b²0 - ʥʝʢʦʪʦʨʳʝ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʯʠʩʣʘ, ()xa , ()xb  - ʤʝʜʣʝʥʥʦ 

ʤʝʥʷʶʱʠʝʩʷ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʬʫʥʢʮʠʠʠ. ʇʦʣʦʞʠʤ () nA n X=E  ʠ 

() ( )nB n D X=2 . ʅʝʪʨʫʜʥʦ ʚʳʯʠʩʣʠʪʴ, ʯʪʦ   

() ()
n

k

A n ka
=

=ä
1

,  () () () ()B n n n ns w=D + +2 2 2 2 , 

ʛʜʝ 

() ()
n

k

n A ks
-

=

D = ä
1

2 2

1

,  () ()
n

k

n ks b
=

=ä2

1

,   () ( )cov ,
n k

i k
k i

nw e e
-

= =

=ää
1

2 1

. 

ʀʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 8. ʇʫʩʪʴ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

A. ʇʦʪʦʢ ʠʤʤʠʛʨʘʮʠʠ { },n ne ²1 ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ f-ʧʝʨʝʤʝʰʠʚʘʥʠʷ, 

ʧʨʠʯʝʤ ()
n

nf
¤

=

<¤ä 1 2

1

; 

B. ()na ­¤, () ()( )n o n nb a= 2  ʧʨʠ n­¤. 

ʊʦʛʜʘ ʜʣʷ ʣʶʙʦʛʦ T >0 ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ()

()
nX t

n na
a

+1
, [ ],t TÍ0 ʩʣʘʙʦ 

ʩʭʦʜʠʪʩʷ ʢ ʧʨʦʮʝʩʩʫ ()tm , [ ],t TÍ0  ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ [ ],D T0 , ʛʜʝ ()
t

t
a

m
a

+

=
+

1

1
, 

[ ],t TÍ0 . 

ʊʝʦʨʝʤʘ 9. ʇʫʩʪʴ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ɸ ʪʝʦʨʝʤʳ 8. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

()na ­¤, () ()( )n o nb a=  ʧʨʠ n­¤. ʊʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʘʙʘʷ ʩʭʦʜʠʤʦʩʪʴ  

() []( )
()

( ),nX t A nt
W t

B n

a+-
Ý 2

  
n­¤  

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ [ ),D ¤0 , ʛʜʝ (){ },W t t² -0 ʚʠʥʝʨʦʚʩʢʠʡ ʧʨʦʮʝʩʩ. 

ɺ ʪʨʝʪʴʝʤ ʧʘʨʘʛʨʘʬʝ ʪʨʝʪʴʝʡ ʛʣʘʚʳ ʜʦʢʘʟʘʥʘ ʩʣʘʙʘʷ ʩʭʦʜʠʤʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʢ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʦʮʝʩʩʫ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʉʢʦʨʦʭʦʜʘ [ ),D ¤0  ʚ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʧʦʪʦʢ ʠʤʤʠʛʨʘʮʠʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʶ f-ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ ʠʭ 

ʤʦʞʥʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʧʦʪʦʢʦʤ (ʥʝ ʟʘʚʠʩʷʱʠʤ ʦʪ ʥʦʤʝʨʘ 

ʩʝʨʠʠ), ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʜʠʩʧʝʨʩʠʷ ʢʦʪʦʨʦʛʦ ʨʝʛʫʣʷʨʥʦ ʤʝʥʷʝʪʩʷ. ʇʨʠ 

ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʠʩʧʝʨʩʠʷ ʯʠʩʣʘ ʧʦʪʦʤʢʦʚ ʦʜʥʦʡ ʯʘʩʪʠʮʳ 

ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʧʦʩʪʫʧʘʶʱʝʛʦ ʧʦʪʦʢʘ. 

ʏʝʨʝʟ  ()b
a n

     
ʦʙʦʟʥʘʯʠʤ s-ʘʣʛʝʙʨʫ, ʧʦʨʦʞʜʝʥʥʫʶ ʩʣʫʯʘʡʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ()
,

n
i a i be ¢ ¢. ʇʦʣʦʞʠʤ 
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()
() ()
()

( ) ()
1

1 , 0

max sup , 1,2,...
s

s k

n
s nA n P A

B n

k B A B kf

¤
+

¢ ¢ Í >

Í

¹ R -R = , 

 () ()sup .n
n

k kf f* =  

ʆʧʨʝʜʝʣʝʥʠʝ 5. ɹʫʜʝʤ ʛʦʚʦʨʠʪ, ʯʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 
()

, ,
n

k
k ne Í   ʧʦʜʯʠʥʷʝʪʩʷ ʫʩʣʦʚʠʶ f-ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʝʩʣʠ  () 0kf* ­  ʧʨʠ 

k­¤. 

ɺ ʯʝʪʚʝʨʪʦʤ ʧʘʨʘʛʨʘʬʝ ʪʨʝʪʴʝʡ ʛʣʘʚʳ ʜʦʢʘʟʘʥʘ ʮʝʥʪʨʘʣʴʥʘʷ ʧʨʝʜʝʣʴʥʘʷ 

ʪʝʦʨʝʤʘ ʜʣʷ ʬʣʫʢʪʫʘʮʠʠ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ. 

ʊʝʦʨʝʤʘ 10. ʇʫʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (){ },
n

i ie Í  

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ f-ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʧʨʠʯʝʤ ()1 2

1n

nf
¤
*

=

<¤ä . 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ (3) ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʫʩʣʦʚʠʷ: 

(A) ( )1 11na an o n- -= + +  ʧʨʠ n­¤ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ aÍ ; 

(B) ʩʫʱʝʩʪʚʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ  ʨʝʛʫʣʷʨʥʦ ʤʝʥʷʶʱʠʭʩʷ ʬʫʥʢʮʠʡ 

{ },n n Raa Í Í , 0a²  ʠ { },n n Rbb Í Í , 0b²  ʪʘʢʠʝ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ 0t²   

                                     ( )
1
max ni i n

i nt
ol a a

¢ ¢
- = , n­¤ 

                                    ( )2

1
max ni i n

i nt
b ob b

¢ ¢
- = , n­¤. 

(C) na ­¤, ( )2
n no nb a=  ʧʨʠ n­¤. 

(D) ( )2
n nos a= ʧʨʠ n­¤. 

ʊʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʘʙʘʷ ʩʭʦʜʠʤʦʩʪʴ  

()
()n

n

X t
t

n
h

a
Ý  ʧʨʠ n­¤  

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʉʢʦʨʦʭʦʜʘ [ )0,D ¤, ʛʜʝ () ( )

0

t
a t u

t u e duah
-

=ñ , 0t² . 

ʊʝʦʨʝʤʘ 11. ʇʫʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (){ },
n

i ie Í  

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ f-ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʧʨʠʯʝʤ ()1 2

1n

nf
¤
*

=

<¤ä . 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ (3) ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʫʩʣʦʚʠʷ: 

(A) ( )1 11na an o n- -= + +  ʧʨʠ n­¤ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ aÍ ; 
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(B) ʩʫʱʝʩʪʚʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ  ʨʝʛʫʣʷʨʥʦ ʤʝʥʷʶʱʠʭʩʷ ʬʫʥʢʮʠʡ 

{ },n n Raa Í Í , 0a²  ʠ { },n n Rbb Í Í , 0b²  ʪʘʢʠʝ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ 0t²   

                                     ( )
1
max ni i n

i nt
ol a a

¢ ¢
- = , n­¤ 

                                    ( )2

1
max ni i n

i nt
b ob b

¢ ¢
- = , n­¤. 

(C) na ­¤, ( )2
n n no nb a s=  ʧʨʠ n­¤.  

(D) ( )2
n nos a= ʧʨʠ n­¤. 

(F) ,2 2
1

1
0

n

n n k
nnkn

z

Bn
t

s
-

=

å õ
­æ ö

ç ÷
ä  ʧʨʠ n­¤. 

ʊʦʛʜʘ ʜʣʷ ʚʩʝʭ xÍ  

()
()

n
n nn

nn

X A
x x

B
g

å õ-
æ öR < ­F
æ ö
ç ÷

 ʧʨʠ n­¤, 

ʛʜʝ  ( ) ( )( )
1

1 1

0

1
1

a u a u
u e e du

a

ag
- -

= -ñ . 

 

ɿɸʂʃʖʏɽʅʀɽ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ  ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʤʫ 

ʘʥʘʣʠʟʫ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʟʘʚʠʩʠʤʦʡ ʠʤʤʠʛʨʘʮʠʝʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ:  

1. ɼʦʢʘʟʘʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʨʝʜʝʣʴʥʘʷ ʪʝʦʨʝʤʘ ʜʣʷ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ 
ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʤʤʠʛʨʘʮʠʷ 

ʩʦʩʪʦʠʪ ʠʟ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʠ ʥʘʡʜʝʥʦ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʣʷ ʬʣʫʢʪʫʘʮʠʠ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ ʠʤʤʠʛʨʘʮʠʝʡ. 

2. ʋʩʪʘʥʦʚʣʝʥʘ ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʩʭʦʜʠʤʦʩʪʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ 

ʪʝʦʨʝʤʝ ʜʣʷ ʬʣʫʢʪʫʘʮʠʡ ʧʦʯʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ. 

3. ɼʦʢʘʟʘʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʝʜʝʣʥʳʝ ʪʝʦʨʝʤʳ ʜʣʷ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʚʝʪʚʷʱʝʛʦʩʷ ʧʨʦʮʝʩʩʘ ʩ ʠʤʤʠʛʨʘʮʠʝʡ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʤʤʠʛʨʘʮʠʷ 

ʷʚʣʷʝʪʩʷ ʨʘʩʪʫʱʝʡ ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʫʩʣʦʚʠʶ f-ʧʝʨʝʤʝʰʠʚʘʥʠʷ. 

4. ɼʦʢʘʟʘʥʳ ʮʝʥʪʨʘʣʴʥʳʝ ʧʨʝʜʝʣʴʥʳʝ ʪʝʦʨʝʤʳ ʜʣʷ ʬʣʫʢʪʫʘʮʠʡ 

ʜʦʢʨʠʪʠʯʝʩʢʠʭ ʠ ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ ʚʝʪʚʷʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʤʤʠʛʨʘʮʠʝʡ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʤʤʠʛʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʪʫʱʝʡ ʠ 

m-ʟʘʚʠʩʠʤʦʡ.  
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