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1 
ɺʉʊʋʇ 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʣʶʯʦʚʦʶ ʪʝʥʜʝʥʮʽʻʶ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ 

ʩʚʽʪʦʚʦʾ ʮʠʚʽʣʽʟʘʮʽʾ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʩʣʫʛʫʻ  ʮʠʬ-

ʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʣʦʛʽʩʪʠʢʠ, ʩʠʩʪʝʤʠ ʧʨʦʜʘʞ, ʩʝʨʚʽʩʫ ʪʦʱʦ. ɽʢʩʧʝʨʪʠ ʬʽ-

ʥʘʥʩʦʚʦʛʦ ʨʠʥʢʫ ʧʨʦʛʥʦʟʫʶʪʴ, ʱʦ ʜʦʭʽʜ ʝʢʦʥʦʤʽʢʠ ʚʽʜ ʧʨʦʷʚʽʚ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʷʛʥʝ 

ʜʦ 2025 ʨʦʢʫ ʙʽʣʷ 30 ʪʨʣʥ. USD. ʈʘʟʦʤ ʟ ʮʠʤ ʝʢʩʧʝʨʪʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʪʘʢʠʡ ʩʪʘʥ ʩʧʨʘʚ ʚʠ-

ʤʘʛʘʪʠʤʝ ʩʫʪʪʻʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʚʣʘʩʥʝ, ʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʽʥʜʫʩʪʨʽʾ. ɹʽ-

ʣʴʰʦʶ ʤʽʨʦʶ ʮʝ ʩʪʦʩʫʚʘʪʠʤʝʪʴʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ (ɸʉ), ʚʢʣʶʯʝʥʠʭ ʚ ʢʦʥʪʫʨʠ 

ʫʧʨʘʚʣʽʥʥʷ  ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʘ/ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (ɯʊʇ) ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʠ (ʆʂɯ), ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ (ɯʈ), ʷʢʽ ʚ ʫʤʦʚʘʭ ʢʽʙʝʨʥʝʪʠʯʥʠʭ 

ʚʪʨʫʯʘʥʴ ʽ  ʟʘʛʨʦʟ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʧʦʩʣʫʛʠ ʪʘ/ʘʙʦ ʩʝʨʚʽʩʠ ʆʂɯ. ʅʝʛʘʪʠʚʥʠʤʠ ʥʘʩʣʽʜ-

ʢʘʤʠ ʪʘʢʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʙʝʟʧʝʢʠ ɯʊʇ ʪʘ ɯʈ, ʱʦ, ʷʢ 

ʨʝʟʫʣʴʪʘʪ, ʡ ʛʝʥʝʨʫʻ ʧʦʪʨʝʙʫ ʚ ʧʦʙʫʜʦʚʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(ɯʊ) ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ (ʇɻ) ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

(ɸʉʋ), ʟʘʭʠʱʝʥʠʭ ʚʽʜ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʛʨʦʟ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫ ʫʨʝʛʫʣʴʦʚʘʥʽʩʪʴ ʧʠʪʘʥʴ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɯʊʉ) ʜʣʷ ʧʦʪʨʝʙ ʆʂɯ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʾʭ ʟʘʭʠʱʝʥʦʩʪʽ 

ʚʽʜ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ, ʬʘʣʴʰʠʚʦʛʦ ʇɿ ʽ ʟʣʦʷʢʽʩʥʠʭ ʰʠʬʨʫʶʯʠʭ ʢʦʜʽʚ, ʥʘ ʩʴʦʛʦʜʥʽ 

ʱʝ ʡ ʜʦʩʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ: ʜʫʙʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʆʂɯ ʥʘʜʣʠʰ-

ʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʘʩʦʙʠ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; ʪʝʭʥʦʣʦʛʽʯʥʘ ʥʝʨʽʚʥʽʩʪʴ ʆʂɯ ʫ ʩʬʝʨʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʽʥʰʠʭ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʛʣʠʙʠʥʠ ʥʘ-

ʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʜʣʷ ʧʦʪʨʝʙ ʆʂɯ ʥʦʚʽʪʥʽʭ ʟʘʭʠʱʝʥʠʭ ɸʉʋ, ʘ ʪʘʢʦʞ ʧʦʜʝ-

ʢʫʜʠ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʰʝʥʴ ʱʦʜʦ ʩʧʝʮʠʬʽʢʠ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ; ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʤʝʪʦʜʽʚ, 

ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʠʢ ʚʠʨʽʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʚʜʘʥʴ. ʉʘʤʝ ʪʦʤʫ ʥʘʫʢʦʚʘ ʟʘʜʘʯʘ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ 

ʨʦʟʨʦʙʣʝʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʩʘʜ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʪʚʦ-

ʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯ-

ʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʘʥ-

ʪʨʦʧʦʛʝʥʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʚʪʨʫʯʘʥʴ ʪʘ ʟʘʛʨʦʟ ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʦʪʨʝʙʫʻ ʨʦʟʚôʷʟʢʫ. 

ɼʦʩʣʽʜʞʝʥʥʶ ʧʨʦʙʣʝʤʠ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʚʪʨʫʯʘʥʴ ʪʘ ʟʘ-

ʛʨʦʟ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ ʇ.ʆ. ɹʘʣʘʰʦʚʘ, ʄ.ʄ. ɹʫʜʴʢʦ, ɺ.ʃ. ɹʫʨʷʯʢʘ, ɺ.ɹ. ɼʫʜʠʢʝʚʠʯʘ, 

ʅ.ʌ. ʂʘʟʘʢʦʚʦʾ, ʆ.ɺ.ʂʦʧʽʡʢʘ, ɼ.ɺ.ʃʘʥʜʝ, ʄ.ɯ.ʇʘʣʘʤʘʨʷ, ɼ.ɺ. ʉʪʝʬʘʥʠʰʠʥʘ, ɯ.ʖ.ʉʫʙʘʯʘ, 

ʆ.ʄ.ʊʨʦʬʠʤʯʫʢʘ, ɺ.ʉ.ʍʘʨʯʝʥʢʘ, W.Jansen, D.Catteddu, K.Stoddart ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ. ɿʘ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʾʭ ʜʦʩʣʽʜʞʝʥʴ  ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʦʙʣʠʚʽʩʪʶ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʥʝ-

ʜʦʩʪʘʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ ʪʘ ʧʨʦʪʠʨʽʯ, ʚʠʢʣʠʢʘʥʠʭ:  

1) ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʥʠʟʴʢʠʤ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʤ ʨʽʚʥʝʤ ʜʦʩʣʽʜʞʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʷʢʦʩʪʽ ɸʉʋ ʆʂɯ;  

2) ʨʽʚʥʝʤ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ, ʟʘʢʣʘʜʝʥʠʤ ʫ ʢʦʥʩʪʨʫʢʮʽʶ ɸʉʋ ʆʂɯ ʪʘ ʾʾ ʥʝʦʙʭʽʜʥʠʤ ʨʽʚʥʝʤ;  

3) ʟʨʦʩʪʘʥʥʷʤ ʚʠʪʨʘʪ ʥʘ ʨʦʟʨʦʙʢʫ, ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ɸʉʋ ʆʂɯ ʽ ʨʝʘʣʴʥʠʤʠ 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʟʘʤʦʚʥʠʢʘ;   

4) ʥʝʦʙʭʽʜʥʠʤ ʨʽʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʦʤʠʩʣʦʚʦʾ ʙʘʟʠ 

ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢʽʩʥʦʾ ʝʣʝʤʝʥʪʥʦʾ ʙʘʟʠ ʽ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʚʠʨʦʙʽʚ, ʪʦʱʦ.  

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ.  ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ  ʪʘ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʨʽʰʝʥʥʷʤ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ, ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʚ ʉʪʨʘ-

ʪʝʛʽʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ (ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ˉ 287/2015 ʚʽʜ 26.05.2015 ʨ.), 

çʇʦʨʷʜʢʫ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ ɯʊʉ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʝʨʞʘʚʠè (ʇʦʩʪʘʥʦʚʘ 



2 
ʂʄ ʋʢʨʘʾʥʠ ˉ 518 ʚʽʜ 19.06.2019 ʨ.), çʆʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʘʭ ʪʘ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦ-

ʙʣʝʤʘʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʧʨʠʨʦʜʥʠʯʠʭ, ʪʝʭʥʽʯʥʠʭ ʽ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ 

ʅɸʅ ʋʢʨʘʾʥʠ ʥʘ 2014ï2018 ʨʦʢʠè. ʏʘʩʪʠʥʫ ʟʘʚʜʘʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʘʚʪʦʨʦʤ ʚʠʨʽʰʝʥʦ ʚ 

ʨʘʤʢʘʭ ʪʘʢʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ, ʷʢ: çʈʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʝʢʦʣʦʛʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟ 

ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠè (ˉ ʜ.ʨ. 0116U000797), çɹʘʟʠʩ-ʅʘʫʢʘè (ˉ 

ʜ.ʨ. 0119U000042ʜʩ) ʪʘ çʈʦʟʨʦʙʢʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʜʘʣʝʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʥʮʽʷʤʠ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʠʧʫ 1 ʪʘ ʪʠʧʫ 2è (ˉ ʜ.ʨ. 

0120U105420), ̫ ʢʽ ʫ 2020 ʨʦʮʽ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʚ ɯʊɻɯʇ ʅɸʅ ʋʢʨʘʾʥʠ, ɯʇʄʄʉ ʅɸʅ ʋʢʨʘ-

ʾʥʠ ̔  ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʮʝʥʪʨ ̔ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʋʢʨʘʾʥʠ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʧʦʙʫʜʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ, ʟʜʘʪʥʠʭ ʛʘʨʘʥʪʦʚʘʥʦ ʥʘʜʘʚʘʪʠ ʘʙʦʥʝʥʪʘʤ ʥʝ-

ʦʙʭʽʜʥʽ ʧʦʩʣʫʛʠ ʪʘ/ʘʙʦ ʩʝʨʚʽʩʠ, ʷʢʠʤ ʚ ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʽ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ  ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʽʜ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ, ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʜʦʩʪʫ-

ʧʥʦʩʪʽ ʤʦʞʣʠʚʦ ʚʠʧʨʘʚʜʘʥʦ ʜʦʚʽʨʷʪʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚôʷʟʘʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1) ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʽ ʟʘʛʨʦʟʠ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʾʭ ʘʢʪʫʘʣʴʥʫ ʤʥʦʞʠʥʫ, ʘ ʪʘʢʦʞ 

ʤʥʦʞʠʥʫ ʫʨʘʟʣʠʚʦʩʪʝʡ ʙʝʟʧʝʮʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʋ ʆʂɯ;  

2) ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʯʘʩʪʢʦʚʫ ʤʦʜʝʣʴ ʟʘʛʨʦʟ ʙʝʟʧʝʮʽ ʇɻ ɸʉʋ ʆʂɯ; 

3) ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʇɻ ɸʉʋ ʆʂɯ; 

4) ʚʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʘʢʝ, ʦʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʨʦʙʦʪʽ ʻ ʧʨʦʮʝʩʠ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ-

ʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʪʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʘʥ-

ʪʨʦʧʦʛʝʥʥʠʭ ʽ  ʪʝʭʥʦʛʝʥʥʠʭ ʚʪʨʫʯʘʥʴ ʪʘ ʟʘʛʨʦʟ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ï ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʷ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ  ʇɻ ɸʉʋ, ʘ ʪʘʢʦʞ ʚʠ-

ʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ, ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ (ʎʂɼ) ʥʘ 

ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʢʣʘʩʠʯʥʽ ʪʘ ʧʦʭʽʜʥʽ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, çʝʚʨʠʩʪʠ-

ʯʥʽè (ʝʢʩʧʝʨʪʥʽ) ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ï ʤʝʪʦʜ ɼʝʣʴʬ,̔ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ (ʄɸɯ) ʪʘ ʤʝʪʦʜ 

ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ, ʘ ʪʘʢʦʞ ʤʝʪʦʜ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʢʘʨʪ, ʤʝʪʦʜʠ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʤʝ-

ʪʦʜʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʘʨʪʽʩʥʦʛʦ (ʌɺɸ) ʪʘ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʪʦʱʦ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʽ 

ʧʨʘʢʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ ʧʦʙʫʜʦʚʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫ-

ʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ.  

ʅʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʻ: 

1) ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʨʩ-

ʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢʦʛʦ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʩʝʤʘʥʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʧʨʦʪʠʙʦʨʩʪʚʘ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʇɻ ɸʉʋ ʆʂɯ ʟ ʘʪʘʢʫʶʯʦʶ ʩʪʦʨʦʥʦʶ, ʧʨʦʮʝʜʫʨʠ ʜʝʪʝʢʪʫ-

ʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʪʘ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚʽʜ ʟʘʛʨʦʟ ʧʦ-

ʨʫʰʝʥʥʷ ʎʂɼ  ʜʦʟʚʦʣʷʻ,  ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʚʽʜʩʣʽʜʢʫʚʘʪʠ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ, 

ʬʘʣʴʰʠʚʦʛʦ ʇɿ ʽ ʟʣʦʷʢʽʩʥʠʭ ʰʠʬʨʫʶʯʠʭ ʢʦʜʽʚ ʥʘ ɯʊʇ ʚ ɸʉʋ ʆʂɯ,  ʚʽʜʰʫʢʘʪʠ ʚʨʘʟʣʠʚʦʩʪʽ 

ʪʘ/ʘʙʦ ʽʩʪʠʥʥʽ ʟʥʘʯʝʥʥʷ ʢʣʶʯʽʚ, ʟʘʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʚ ʇɻ ɸʉʋ ʆʂɯ, ʦʮʽʥʠʪʠ 

ʩʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ ʩʬʦʨʤʦʚʘʥʦʛʦ ʧʨʦʪʦʪʠʧʫ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ ʚʽʜ ʚʧʣʠʚʫ ʢʽʙʝʨʘʪʘʢ 

ʪʘ ʫʙʝʟʧʝʯʠʪʠ ɸʉʋ ʆʂɯ ʚʽʜ ʅʉɼ ʜʦ ʾʾ ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚ ʥʽʡ ʮʠʨʢʫʣʶʻ; 



3 
2) ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʦʾ 

ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢʦʛʦ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ ʧʨʦʮʝʜʫʨʠ ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ 

ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʨʦʮʝʜʫʨʠ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫ-
ʨʘʮʽʾ, ʧʨʦʮʝʜʫʨʠ  ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʇɿ ʇʈ ʪʘ ʧʨʦʮʝʜʫʨʠ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦ-
ʚʠ ʇɻ ɸʉʋ ʆʂɯ ʜʦʟʚʦʣʷʻ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʦʨʛʘʥʽʟʫʚʘʪʠ  ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ ʪʘ ʥʘʜʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʧʦʩʣʫʛ ʘʙʦʥʝʥʪʘʤ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʤʠ ʚʣʘʩʥʠʭ ʽ ʟʦʚ-

ʥʽʰʥʽʭ ɯʈ, ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦ ʪʘʢʠʭ ɯʈ, ʢʝʨʫʚʘʥʥʷ ʾʭ ʦʙʤʽʥʦʤ, ʧʝʨʝʜʘʯʝʶ ʪʘ 

ʤʘʰʠʥʥʦʶ ʧʝʨʝʨʦʙʢʦʶ, ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʦʰʫʢʫ ʽ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʫ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫ-

ʪʨʽʰʥʽʭ ʜʞʝʨʝʣʘʭ, ʾʾ ʨʝʻʩʪʨʘʮʽʾ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʙʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʠ ʟʘ-

ʭʠʩʪʫ ɯʈ ʚ ɸʉʋ ʚʽʜ ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʟʘʛʨʦʟ. 
ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʟʘ 

ʨʘʭʫʥʦʢ ʨʝʘʣʽʟʘʮʽʾ  ʤʝʪʦʜʫ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʪʘ ʤʝʪʦʜʫ 

ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʥʘ ʧʨʦʮʝʩʠ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʧʨʠʢʣʘʜʥʽ 

ʟʘʩʘʜʠ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʇɻ ɸʉʋ ʆʂɯ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʷʢʦʾ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʟʘʙʝʟʧʝʯʫʻ ʛʘʨʘʥʪʦʚʘʥʝ ʥʘʜʘʥʥʷ ʘʙʦʥʝʥʪʘʤ ʥʝʦʙʭʽʜʥʠʭ  ʧʦʩʣʫʛ 

ʪʘ/ʘʙʦ ʩʝʨʚʽʩʽʚ, ʷʢʠʤ ʚ ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʽ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ  ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ ʟʘʭʠ-

ʱʝʥʦʩʪʽ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʽʜ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʎʂɼ ʤʦʞʣʠʚʦ ʚʠʧʨʘʚʜʘʥʦ ʜʦʚʽʨʷʪʠ. ʈʘʟʦʤ ʟ 

ʮʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʊ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʇɻ ɸʉʋ ʆʂɯ ʥʘ ʧʨʠʢʣʘʜʽ ʅɽʂ çʋʢʨʝʥʝʨʛʦè ʩʧʨʠʷʻ: 

ʧʦ-ʧʝʨʰʝ, ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʡ ʦʩʽʙ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʇɻ 

ɸʉʋ ʆʂɯ (ʟʘ ʨʘʭʫʥʦʢ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʠʭ ʟʘʛʨʦʟ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʨʝʘʛʫ-

ʚʘʥʥʷ ʥʘ ʩʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ ɸʉʋ ʚʽʜ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʎʂɼ) ʧʨʠʙʣʠʟʥʦ ʥʘ 12%; 

ʧʦ-ʜʨʫʛʝ, ʩʢʦʨʦʯʝʥʥʶ ʯʘʩʫ ʥʘ ʧʨʠʡʥʷʪʪʷ ʚʠʚʘʞʝʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʧʦʙʫ-

ʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʇɸɿ ʪʘ ʭʾ ʚʧʨʦʚʘʜʞʝʥʥ ̫ʧʨʠʙʣʠʟʥʦ ʥʘ 18 - 20%. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʦ ʚ:  
ɯʥʩʪʠʪʫʪʽ ʧʨʦʙʣʝʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʘʰʠʥ ʽ ʩʠʩʪʝʤ ʅɸʅ ʋʢʨʘʾʥʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦ-

ʙʣʝʤʠ ʧʦʙʫʜʦʚʠ ʨʽʟʥʦʨʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʩʠʪʫʘʮʽʡʥʠʭ ʮʝʥʪʨʽʚ ʩʝʢʪʦʨʫ ʙʝʟʧʝʢʠ ʽ 

ʦʙʦʨʦʥʠ ʪʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ ʥʠʤʠ (ɸʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 03.12.2020 ʨ.); 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʮʝʥʪʨʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʢʨʠʧʪʦʩʠʩʪʝʤ ʪʘ ʧʦʰʫʢʫ ʚʨʘʟʣʠʚʦʩʪʝʡ ʘʙʦ ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ ʢʣʶʯʽʚ, ʟʘʩʪʦʩʦʚʘʥʠʭ ʧʨʠ 

ʟʣʦʚʤʠʩʥʦʤʫ h ʠʬʨʫʚʘʥʥ̔ ʜʘʥʠʭ (ɸʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 17.12.2020 ʨ.); 

ʅɽʂ çʋʢʨɽʥʝʨʛʦè ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ɯʊʉ ʜʣʷ ʧʦʪʨʝʙ 

ʾʾ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʘ ʪʘʢʦʞ ʧʨʠ ʥʘʣʘʰʪʫʚʘʥʥʽ SIEM ʩʠʩʪʝʤ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʨʽʰʝʥ-

ʥʷ ʟʘʚʜʘʥʴ ʟʘʭʠʩʪʫ ʪʘʢʠʭ ɯʊʉ ʚʽʜ ʩʫʯʘʩʥʠʭ ʢʽʙʝʨʟʘʛʨʦʟ (ɸʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 04.01.2021); 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʤʫ ʊʝʭʥʽʯʥʦʤʫ ʋʥʽʚʝʨʩʠʪʝʪʽ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʤʘʛʽʩʪʨʘʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦ-

ʩʪʽ 050627 çɯʥʞʝʥʝʨʽʷ ʝʣʝʢʪʨʦʥʽʢʠ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʠè ʟʘ ʩʧʝʮʽʘʣʽʟʘʮʽʻ  ʁçɯʥʬʦ-

ʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤè (ɸʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 05.01.2021). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, 

ʱʦ ʚʠʥʦʩʷʪʴʩʷ ʥʘ ʟʘʭʠʩʪ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ʋ ʨʦʙʦʪʘʭ, ʥʘʧʠʩʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, 

ʘʚʪʦʨʫ ʥʘʣʝʞʘʪʴ: [1] ï ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʱʦʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʙʫʜʦʚʘʥʠʭ ʘʧʘʨʘʪʥʠʭ 

ʧʣʘʪʬʦʨʤ ʜʣʷ IoT ʨʽʰʝʥʴ ʧʨʠ ʨʦʟʛʦʨʪʘʥʥʷ ʥʝʚʝʣʠʢʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʙʝʟʜʨʦʪʦʚʠʭ 

ʤʝʨʝʞ; [2] ï ʪʝʭʥʦʣʦʛʽʷ ʟʘʭʠʩʪʫ ʦʩʚʽʪʥʽʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ, 

ʘ ʪʘʢʦʞ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɿɺʆ ʚʽʜ ʚʠʧʘʜʢʦʚʠʭ ʘʙʦ ʩʧʨʷʤʦʚʘʥʠʭ ʘʪʘʢ ʪʘ ʰʢʽʜʣʠʚʦʛʦ ʇɿ; [3] ï 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʽʜʭʦʜʫ ʜʦ ʧʦʙʫʜʦʚʠ ʪʘ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʦʧʦʣʦʛʽʾ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ 

ʩʫʯʘʩʥʠʭ ɸʉʋ ɿʉ ʋʢʨʘʾʥʠ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʦʧʝʨʘʪʠʚʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ, ʩʢʨʠʪʥʦʩʪʽ, 

ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʚʽʡʩʴʢʘʤʠ; [4, 18] ï ʘʣʛʦʨʠʪʤ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʦʮʽ-

ʥʶʚʘʥʥʷ ʇɿ ʦʜʥʘʢʦʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʥʘ ʧʨʠʢʣʘʜʽ ʉʋɹɼ ʪʘ ʉɽɼʆ), ʱʦ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʛʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; [5] ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ 



4 
ʥʘʙʦʨʫ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʧʦʨʽʚ-

ʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʇɿ ʩʫʯʘʩʥʠʭ ɸʉ; [6] ï ʘʣʛʦʨʠʪʤ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ ʩʝʨʝʜ ʤʥʦʞʠʥʠ ʽʩ-

ʥʫʶʯʠʭ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ; [7, 13] ï ʘʣʛʦʨʠʪʤ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ ʩʝʨʝʜ 

ʤʥʦʞʠʥʠ ʽʩʥʫʶʯʠʭ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ; [8] ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʦʟʧʦʜʽʣʝʥʠʭ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʤʝʨʝʞʘʭ; [9] ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʭʠʩʪʫ ʢʨʠʪʠʯʥʦ-ʚʘʞʣʠʚʠʭ ʩʝʛ-

ʤʝʥʪʽʚ ʪʘ ʦʙôʻʢʪʽʚ ʝʢʦʥʦʤʽʢʠ ʜʝʨʞʘʚ ʩʚʽʪʫ ʚʽʜ ʟʘʛʨʦʟ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝ-

ʨʫ; [10] ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʽ ʬʫʥʢʮʽʡ ʇɿ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; [11] ï ʘʣʛʦʨʠʪʤ ʧʦʨʽʚ-

ʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ɯʉ ʥʘ ʧʽʜʩʪʘʚʽ ʟʘʟʜʘʣʝʛʽʜʴ ʦʙʨʘʥʦʛʦ ʥʘʙʦʨʫ ʦʟʥʘʢ (ʚʣʘʩʪʠ-

ʚʦʩʪʝʡ) ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ; [12] ï ʧʨʦʮʝʜʫʨʘ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʝ-

ʪʝʢʪʫʚʘʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʇɿ ʥʘ ʙʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʚʠʜʽʣʝʥʥʷ ʟʥʘʯʠʤʠʭ ʦʟʥʘʢ ʚ ɯʊ ʩʠʩ-

ʪʝʤʘʭ; [14, 19] ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ 

ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ ʦʧʝʨʘʮʽʡ ʧʦʰʫʢʫ ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ ʟʘʩʪʦʩʦʚʘʥʠʭ ʢʣʶʯʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʤʽ-

ʩʮʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʚʽʜʢʠ ɯʊʉ; [15] ï  ʰʣʷʭʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʜʫ-

ʨʦʶ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ɯʊ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʩʪʽ ʪʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʦʙʤʝʞʝʥʦʛʦ 

ʜʦʩʪʫʧʫ, ʘ ʪʘʢʦʞ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜ ʚʠʧʘʜʢʦʚʠʭ ʘʙʦ ʩʧʨʷʤʦʚʘʥʠʭ ʘʪʘʢ ʪʘ ʰʢʽʜʣʠʚʦʛʦ ʇɿ; 

[16] ï ʪʝʭʥʦʣʦʛʽʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽ ʢʽʙʝʨʙʝʟʧʝʢʠ ɿɺʆ ʋʢʨʘʾʥʠ ʚʽʜ ʩʪʦʨʦʥʥʴʦʛʦ 

ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ, ʘ ʪʘʢʦʞ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɿɺʆ ʚʽʜ ʚʠʧʘʜʢʦʚʠʭ ʘʙʦ ʩʧʨʷʤʦʚʘʥʠʭ ʘʪʘʢ ʪʘ ʰʢʽʜʣʠʚʦʛʦ ʇɿ; [17] ï ʪʝʭʥʦʣʦ-

ʛʽʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʙʝʟʜʨʦʪʦʚʠʭ ʪʦʯʦʢ ʜʦʩʪʫʧʫ ʪʘ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʾʭ ʦʙʨʦʙʢʠ ʚ ɸʉ; [20] ï ʧʨʦʮʝʜʫʨʘ ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʢʽʙʝʨ-

ʟʘʭʠʩʪʫ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ ʚʽʜ ʚʧʣʠʚʫ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʚʝʢʪʦ-

ʨʽʚ ʘʪʘʢ, ʟʦʢʨʝʤʘ ʚʽʜ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʦʛʦ ʇɿ; [21] ï ʪʝʭʥʦʣʦʛʽʷ ʟʘʭʠʩʪʫ ʩʝʨʝʜʦʚʠʱʘ IoT ʚʽʜ ʚʠ-

ʧʘʜʢʦʚʠʭ ʘʙʦ ʩʧʨʷʤʦʚʘʥʠʭ ʘʪʘʢ ʪʘ ʰʢʽʜʣʠʚʦʛʦ ʇɿ ʥʘ ʝʪʘʧʘʭ ʨʦʟʨʦʙʢʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʧʦ-

ʚʽʜʘʣʠʩʷ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʪʘ ʩʝʤʽʥʘʨʘʭ, ʩʝʨʝʜ ʷʢʠʭ: V-ʘ ʅʊʂ 

ʇʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷè (ʤ. ʂʠʾʚ, ɺɯʊɯ ʅʊʋʋ çʂʇɯè ʄʆ ʋʢʨʘʾʥʠ, 2010), ʅʊʂ çʇʨʦʙʣʝʤʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʽʥʬ-

ʨʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤè (ʤ. ʂʠʾʚ, ʂʅʋ ʽʤʝʥʽ ʊ.ɻ. ʐʝʚʯʝʥʢʘ, 2016 ʪʘ 2018 

ʨ.ʨ.), ʈʝʛʽʦʥʘʣʴʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʄʉɽ ʜʣʷ ʢʨʘʾʥ ʉʅɼ ʪʘ ɻʨʫʟʽʾ çʇʝʨʩʧʝʢʪʠʚʠ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ 

ʥʘ ʦʩʥʦʚʽ ʤʝʨʝʞ ʧʦʩʪ-NGN, 4G ʠ 5G. ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʾʭ ʧʦʙʫʜʦʚʠ ʪʘ 

ʟʘʭʠʩʪʫè ɼʋʊ (ʤ. ʂʠʾʚ, ɼʋʊ, 2017), VIII International conferece of students, PHD- students and 

young scientists çEngineer of XXI Centuryè (University of Belsko-Biala, Poland, 2018), ʍ Inter-

national conferece of students, PHD- students and young scientists çEngineer of XXI Centuryè 

(University of Belsko-Biala, Poland, 2020). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ  ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 21 ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ, ʟ 

ʷʢʠʭ: 2 ʧʫʙʣʽʢʘʮʽʾ  ï ʨʦʟʜʽʣ ʢʦʣʝʢʪʠʚʥʦʾ ʤʦʥʦʛʨʘʬʽʾ [1] ʪʘ [2]; 12 ï ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʬʘʭʦʚʠʭ ʥʘʫ-

ʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ (Index Copernicus, 
CORE, BASE, ResearchBib, PKP, ʪʦʱʦ) [3ï14]; 3 ï ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʨʝʮʝʥʟʦʚʘʥʠʭ ʚʠʜʘʥʥʷ-ʭ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʙʘʟ ʜʘʥʠʭ Scopus ʪʘ Web of Science [15ï17] ʪʘ 4 ʪʝʟ ʜʦʧʦʚʽʜʝʡ [18ï21]. ɹʝʟ ʩʧʽʚʘʚʪʦ-

ʨʽʚ ʦʧʫʙʣʽʢʦʚʘʥʦ 1 ʥʘʫʢʦʚʫ ʩʪʘʪʪʶ ʽ 1 ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ. 

ʆʙʩʷʛ ʽ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʟʤʽʩʪʫ, ʧʝʨʝʣʽʢʫ ʫʤʦʚ-

ʥʠʭ ʧʦʟʥʘʯʝʥʴ, ʚʩʪʫʧʫ, ʪʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʽʚ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ (ʚ 

ʢʽʥʮʽ ʢʦʞʥʦʛʦ ʨʦʟʜʽʣʫ) ʽ 148 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, 48 ʨʠʩʫʥʢʽʚ, 38 ʪʘʙʣʠʮʴ. ʉʧʠʩʦʢ ʚʠʢʦ-

ʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʟʘ ʪʨʴʦʤʘ  ʨʦʟʜʽʣʘʤʠ ʤʽʩʪʠʪʴ 149  ʫʥʽʢʘʣʴʥʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʽ ʟʘʡʤʘʻ 12 ʩʪʦʨʽ-

ʥʦʢ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ï 181 ʩʪʦʨʽʥʢʘ. ʂʽʣʴʢʽʩʪʴ ʩʪʦʨʽʥʦʢ ʜʦʜʘʪʢʫ ï 35. 



5 
ʆʉʅʆɺʅʀʁ ɿʄɯʉʊ 

 

ʋ ʚʩʪʫʧʽ ʧʦʢʘʟʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʘʧʨʷʤʫ ʜʦʩʣʽʜʞʝʥʴ, ʚʽʜʙʠʪʦ ʟʚôʷʟʦʢ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ ʪʘ ʪʝʤʘʤʠ, ʩʬʦʨʤʦʚʘʥʦ ʤʝʪʫ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽ-

ʜʞʝʥʥʷ, ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ, ʷʢʽ ʚʠʥʦʩʷʪʴʩʷ ʥʘ ʟʘʭʠʩʪ, ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʨʦʙʦʪʠ 

ʪʘ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʘʧʨʦʙʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ: 

1. ʉʬʦʨʤʦʚʘʥʦ ʧʝʨʝʣʽʢ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʦ ʜʦ ʢʨʠʪʠʯʥʦʾ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʠ.  

2. ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʧʽʜ ʛʘʨʘʥʪʦʟʜʘʪʥʽʩʪʶ ɸʉʋ ʆʂɯ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʾʭ ʢʦʤʧʣʝʢʩʥʫ ʚʣʘʩ-

ʪʠʚʽʩʪʴ ʥʘʜʘʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʧʦʩʣʫʛʠ ʪʘ/ʘʙʦ ʩʝʨʚʽʩʠ, ʷʢʠʤ ʚ ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ  ̔ʫʤʦʚʘʭ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʤʦʞʥʘ ʚʠʧʨʘʚʜʘʥʦ ʜʦʚʽʨʷʪʠ.  

3. ɼʦʩʣʽʜʞʝʥʦ ʤʥʦʞʠʥʫ ʟʘʛʨʦʟ ʜʣʷ ɸʉʋ ʆʂɯ, ʘ ʪʘʢʦʞ ʫʨʘʟʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦ-

ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ (ʇɸɿ) ɸʉʋ ʆʂɯ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾ ʾʬʫʥʢʮʽʦʥʫʚʘʥʥʷ.  

4. ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʥʠʟʢʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʨʦʟʧʦʜʽʣʽ ɺʝʡʙʫʣʣʘ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʇɸɿ, ʦʮʽ-

ʥʶʚʘʪʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʨʠ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʉʪʠʩʣʦ 

ʨʦʟʛʣʷʥʫʪʦ ʢʨʠʪʝʨʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʷʻ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ɸʉʋ ʆʂɯ ʚ ʮʽʣʦʤʫ.  

5. ʈʦʟʛʣʷʥʫʪʦ 

ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʽ 

ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ 

ʢʨʠʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, 

ʚʪʨʫʯʘʥʥʷ ʜʦ ʷʢʠʭ 

ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦ-

ʚʠ ʜʣʷ ʧʦʨʫʰʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢ-

ʮʽʡ ɸʉʋ ʆʂɯ.  

6. ʉʬʦʨʤʦʚʘʥʦ 

ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦ-

ʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʇɸɿ ɸʉʋ ʆʂɯ ʥʘ 

ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ.  

ʎʝ ʜʦʟʚʦʣʠʣʦ 

ʩʬʦʨʤʫʚʘʪʠ ʟʘ-

ʚʜʘʥʥʷ ʽ ʧʦʙʫʜʫʚʘ-

ʪʠ ʩʪʨʫʢʪʫʨʥʦ-

ʣʦʛʽʯʥʫ ʩʭʝʤʫ ʜʦʩ-

ʣʽʜʞʝʥʥʷ (ʨʠʩ. 1).  
ɺ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʦʧʠʩʘʥʦ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʧʝʨʩ-

ʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ. ʄʝʪʦʜ ʧʦʻʜʥʫʻ ʪʘʢʽ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʽ ʧʨʦʮʝʜʫʨʠ, 
ʷʢ ʚʠʙ̔ʨ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʄɯ), ʚʠʙʽʨ ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦ-
ʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʠʙ̔ʨ ʇɿ ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ ʪʘ ʚʠʙʽʨ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ 
ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ, ʡ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʯʦʪʠʨʠ ʝʪʘʧʠ. 

ɽʪʘʧ 1. ʆʩʢʽʣʴʢʠ ʪʦʧʦʣʦʛʽʷ ʄɯ ̒  ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʜʴ-ʷʢʦʛʦ ʆʂɯ,  

ʈʠʩ.1. ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʪʦ ʧʠʪʘʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʾʾ ʧʨʦʪʦʪʠʧʫ ʩʝʨʝʜ ʥʠʟʢʠ ʤʦʞʣʠʚʠʭ ʘʣʴʪʝʨʥʘʪʠʚ jY , nj ,1=  ( 4=n ) ʚʠ-

ʨʽhʫʚʘʣʦʩʴ ʚ ʨʦʙʦʪʽ ʦʜʥʠʤ ʽʟ ʧʝʨʰʠʭ. ʗʢ ʢʨʠʪʝʨʽʾ tʂ , kt ,1=  ( 3=k ) ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷ-

ʣʴʥʦʾ ʦʮʽʥʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ  ʙʫʣʦ ʦʙʨʘʥʦ (ʪʘʙʣ.1) ʚʘʨʪʽʩʪʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʚʽʜ-

ʧʦʚʽʜʥʽʩʪʴ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʷʢ ʧʽʜʢʨʠʪʝʨʽʾ ï  ʧʦʢʘʟʥʠʢʠ iR , mi ,1=  ( 10=m ). 
 

ʇʨʠʧʫʩʪʠ-
ʤʦ, ʱʦ ʽʩʥʫʻ n  
ʢʣʘʩʠʯʥʠʭ ʪʦʧʦ-
ʣʦʛʽʡ ʧʦʙʫʜʦʚʠ 

ʄɯ (ʰʠʥʥʘ - 1Y , 

ʢʽʣʴʮʝʚʘ - 2Y , ʟʽʨ-

ʢʦʚʘ - 3Y  ʪʘ ʩʪʽ-

ʣʴʥʠʢʦʚʘ - 4Y ), 

ʩʝʨʝʜ ʷʢʠʭ ʟʘ ʚʠ-
ʟʥʘʯʝʥʠʤʠ  ʢʨʠ-
ʪʝʨʽʷʤʠ  ̔ ʧʦʢʘʟ-
ʥʠʢʘʤʠ (ʪʘʙʣ.1) 
ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ 
ʨʘʮʽʦʥʘʣʴʥʫ.  

ʉʧʨʦʙʘ ʚʠ-
ʨʽʰʠʪʠ ʜʘʥʫ ʟʘ-
ʜʘʯʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʦʤʠʭ ʢʨʠʪʝʨʽʾʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘʢʠʭ, ʷʢ 
ʢʨʠʪʝʨʽʾ ɺʘʣʴʜʘ, ʉʝʚʽʜʞʘ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦʛʦ ʦʧʪʠʤʽʟʤʫ ʥʝ ʜʦʟʚʦʣʠʣʘ ʧʨʠʡʥʷʪʠ ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ 
ʦʜʥʦʟʥʘʯʥʝ ʨʽʰʝʥʥʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʟʛʽʜʥʦ ʢʨʠʪʝʨʽʶ ɺʘʣʴʜʘ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʤʦʞʝ 
ʚʠʷʚʠʪʠʩʷ ʪʦʧʦʣʦʛʽʷ 

3Y. ɿʘ ʢʨʠʪʝʨʽʻʤ ʥʘʜʟʚʠʯʘʡʥʦʛʦ ʦʧʪʠʤʽʟʤʫ ʪʘʢʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʪʦʧʦʣʦʛʽʾ 

1Y , 
3Y  ʪʘ 

4Y . ʂʨʠʪʝʨʽʡ ʉʝʚʽʜʞʘ ʚʟʘʛʘʣʽ ʧʨʦʧʦʥʫʚʘʪʠʤʝ ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʘ ʥʘ ʪʦʧʦʣʦ-

ʛʽʾ 
2Y . ʇʨʘʢʪʠʯʥʠʡ ʞʝ ʜʦʩʚʽʜ ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞ ʨʝʢʦʤʝʥʜʫʻ ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ  ʧʨʦʪʦʪʠʧʽ 

4Y , 

ʦʩʢʽʣʴʢʠ  ʪʦʧʦʣʦʛʽʾ 
1Y  ʪʘ 

2Y  ʚʚʘʞʘ ̒ʟʘʩʪʘʨʽʣʠʤʠ ʽ ʤʘʣʦʥʘʜʽʡʥʠʤʠ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʘʢʝ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʦʙʨʘʥʠʭ, ʷʢ ʧʨʠʢʣʘʜ, ʪʦʧʦʣʦʛʽʡ ʚ ʨʦʙʦʪʽ  
ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ  ʄɸɯ. ɸʣʛʦʨʠʪʤ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ. 

ʂʨʦʢ 1.1. ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʄɯ ʫ ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʾ 

ʪʘ ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʩʘʤʝ ʤʥʦʞʠʥ: ʪʦʧʦʣʦʛʽʡ jY , nj ,1= , ʩʝʨʝʜ ʷʢʠʭ 

ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʥʘʡʢʨʘʱʫ; ʢʨʠʪʝʨʽʾʚ tʂ , kt ,1= , ʟʘ ʷʢʠʤʠ ʦʙʠʨʘʻʪʴʩʷ ʢʦʤʧʨʦʤʽʩʥʝ ʨʽʰʝʥʥʷ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ iR , mi ,1= , ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʤʫʪʴ ʷʢʽʩʪʴ jY . 

ʂʨʦʢ 1.2. ʇʨʦʚʝʜʝʥʥʷ ʟʘ ʩʧʝʮʽʘʣʴʥʦʶ ʚʝʨʙʘʣʴʥʦ-ʯʠʩʣʦʚʦʶ ʰʢʘʣʦʶ  ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ: 

1) ʧʦʢʘʟʥʠʢʽʚ iR  ( mi ,1= , 10=m ) ʤʽʞ ʩʦʙʦʶ; 

2) ʧʦʢʘʟʥʠʢʽʚ iR  ( mi ,1= , 10=m ) ʟʘ ʢʦʞʥʠʤ ʽʟ ʢʨʠʪʝʨʽʾʚ tʂ , kt ,1=  ( 3=k ) 

ʪʘ ʟʘʧʦʚʥʝʥʥʷ ʤʘʪʨʠʮʴ, ʚʠʜʫ 
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ʜʝ ()lija , mi ,1= , mj ,1= , kl ,1=  - ʨʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ l -ʤ ʝʢʩʧʝʨʪʦʤ i -ʛʦ ʧʦʢʘʟʥʠʢʘ ʟ j -ʤ; k  - 

ʯʠʩʣʦ ʝʢʩʧʝʨʪʽʚ; m - ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ. 
ʂʨʦʢ 1.3. ɺʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʢʦʞʥʦʾ ʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʘʪʨʠʮʴ, ʾʭ ʤʘʢʩʠʤʘʣʴʥʠʭ  

ʊʘʙʣʠʮʷ 1  

ʇʨʠʢʣʘʜ ʧʦʨʽʚʥʷʥʥʷ ʢʣʘʩʠʯʥʠʭ ʪʦʧʦʣʦʛʽʡ ʧʦʙʫʜʦʚʠ ʄɯ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 
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ʟʥʘʯʝʥʴ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʮʠʤ ʟʥʘʯʝʥʥʷʤ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʚʝʢʪʦʨʫ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʴ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ iR , 

mi ,1=  ( 10=m ) ʟʘ ʢʦʞʥʠʤ ʽʟ ʢʨʠʪʝʨʽʾʚ tʂ , kt ,1=  ( 3=k ), ʪʦʙʪʦ ʾʭ ʣʦʢʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʪʘ 

ʥʦʨʤʦʚʘʥʦʾ ʜʦ ʦʜʠʥʠʮʽ ʤʘʪʨʠʮʽ jiAB , ʩʬʦʨʤʦʚʘʥʦʾ ʟ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ ʤʘʪʨʠʮʴ ʧʦʧʘʨʥʠʭ ʧʦʨʽ-

ʚʥʷʥʴ ʪʦʧʦʣʦʛʽʡ ʄɯ ʟʘ ʢʦʞʥʠʤ ʽʟ ʧʦʢʘʟʥʠʢʽʚ. ʌʦʨʤʫʚʘʥʥʷ ʚʣʘʩʥʦʛʦ ʚʝʢʪʦʨʫ ʣʦʢʘʣʴʥʠʭ ʧʨʽʦʨʠ-

ʪʝʪʽʚ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʨʽʚʥʷʥʥʷ ʪʦʧʦʣʦʛʽʡ ʄɯ - ʽXBB . 

ʂʨʦʢ 1.4.  ʆʙʯʠʩʣʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʦʧʦʣʦʛʽʡ ʄɯ, ʱʦ ʜʦʟʚʦ-
ʣʷʪʴ ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝ ʢʦʞʥʦʾ ʟ ʥʠʭ ʩʝʨʝʜ ʧʦʨʽʚʥʶʚʘʥʠʭ: 

( )ä
=

-=
m

i

iji
glpr
j XBBABAB

1

.      (2) 

ɺʠʩʥʦʚʦʢ. ɿʘ ʩʫʢʫʧʥʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ, ʧʝʨʝʣʽʯʝʥʠʭ ʫ ʪʘʙʣ.1 ʪʘ  ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʘʞʣʠʚʦʩʪʽ 
ʥʘ ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ,  ̫ ʢ ʧʨʦʪʦʪʠʧ ʜʣʷ ʧʦʙʫʜʦʚʠ  ʄɯ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ɸʉʋ ʆʂɯ ʩʝʨʝʜ ʤʦʞʣʠ-

ʚʠʭ j  ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʜʦʮʽʣʴʥʦ ʦʙʨʘʪʠ ʪʦʡ, ʜʣʷ ʷʢʦʛʦ glpr
jAB  ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʠʤ. 

ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʚʦʜʠʤʦ ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʧʨʠʡʤʘʻʤʦ, ʱʦ glprnad
MI ABK max= . 

ɽʪʘʧ 2. ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʨʦʟʚʠʪʢʫ ʆʂɯ ʻ, ʷʢ ʚʽʜʦʤʦ,  ʾʭ ʚʩʝʙʽʯʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ (ʽʥ-
ʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʝ) ʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʦ ʥʴʦʛʦ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʚʠʤʦʛʠ ʷʢ ʟʘ ʷʢʽʩʪʶ ʪʘ ʮʽʣʝ-
ʩʧʨʷʤʦʚʘʥʽʩʪʶ, ʪʘʢ ʡ ʟʘ ʪʦʯʥʽʩʪʶ ʪʘ ʚʽʨʦʛʽʜʥʽʩʪʶ. ʆʩʪʘʥʥʽ  ʻ ʧʝʨʰʦʨʷʜʥʠʤʠ ʽ ʥʝʦʜʤʽʥʥʠʤʠ 
ʬʘʢʪʦʨʘʤʠ ʥʘʜʽʡʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʆʂɯ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʉʋ, ʛʦʣʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʷʢʠʭ ʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʨʦʙʦʯʽ ʤʽʩʮʷ (ɸʈʄ). 

ɺʠʙʽʨ ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʣʷ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʇɻ ɸʉʋ ʆʂɯ ʚ ʨʦʙʦʪʽ 
ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʰʣʷʭʦʤ ʚʨʘʭʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʡʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ̔ ʘʧʘʨʘʪʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʪʘʢʦʛʦ ɸʈʄ ʟʘ ʪʘʢʠʤʠ ʢʨʦʢʘʤʠ.  

ʂʨʦʢ 2.1. ʌʦʨʤʫʚʘʥʥʷ ʤʦʜʝʣʽ ʚʠʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ää
==

+ +=
m

1j

n

1̔

 PZ
i

TZ
i

ɸʈʄ
ʧʨʦʛʨʪʝʭ CCC       (3) 

ʜʝ TZC  - ʚʘʨʪʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ (ʊɿ), ʥʘʧʨʠʢʣʘʜ, ʤʦʥʽʪʦʨʫ, ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʫ, ʬʫʥʢʮʽ-

ʦʥʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʪʦʱʦ;PZC  - ʚʘʨʪʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ (ʇɿ), ʥʘʧʨʠʢʣʘʜ, ʟʘʛʘʣʴʥʦ-

ʛʦ (ʆʉ) ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
ʂʨʦʢ 2.2. ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʞʥʦʾ ʩʢʣʘʜʦʚʦʾ ʊɿ ʽ ʇɿ, ʷʢ ʣʽʥʽʡʥʦʾ ʬʫʥʢʮʽʾ ʚʽʜ ʚʠ-

ʪʨʘʪ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʭ ʧʨʠʜʙʘʥʥʷ: 
TZ
ii

prodykt
i CP *K = , PZ

jj
prodykt
j CP *K =       (4) 

ʜʝ iK , jK  - ʥʦʨʤʫʶʯʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʷʢʽ ʬʘʢʪʠʯʥʦ ʚʠʟʥʘʯʘʪʠʤʫʪʴ ʩʧʦʞʠʚʯʫ ʝʬʝʢʪʠʚʥʽʩʪʴ i -

ʭ ʪʝʭʥʽʯʥʠʭ ʪʘ j -ʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ɸʈʄ, ʜʝ mi ,1= , nj ,1= . 

ʂʨʦʢ 2.3. ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʤʦʞʣʠʚʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʜʣʷ ʢʦʞʥʦʛʦ i -ʛʦ ʪʝʭʥʽʯʥʦʛʦ ʪʘ j -

ʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ɸʈʄ, ʜʝ mi ,1= , nj ,1= . ʇʦʙʫʜʦʚʘ ʟʘ ʜʘʥʠʤʠ ʤʘʪʨʠʮ ɹʛʨʘʬʽʢʽʚ ʟʘʣʝʞʥʦ-

ʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʴ ʮʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ iK  ( jK ), 

ʷʢ ʢʦʪʘʥʛʝʥʩʫ ʢʫʪʘ ʥʘʭʠʣʫ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʧʨʷʤʦʾ ʜʦ ʧʨʷʤʦʾ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
ʂʨʦʢ 2.4. ʌʦʨʤʫʚʘʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽ,ʾ ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ 

( ) min,...,,,,....,, 2121 ½½
v

PZ
n

PZPZTZ
m

TZTZ CCCCCCF , (5) 

ʟʘ ʦʙʤʝʞʝʥʴ: 100*K ¢¢ TZ
ii

prodykt
dop

CP , 100*K ¢¢ PZ
jj

prodykt
dop

CP , 0>TZ
iC , 0>PZ

jC          (6) 

ɺʠʨʘʟʠ (5) ʪʘ (6) ʚʽʜʙʠʚʘʶʪʴ ʢʣʘʩʠʯʥʝ ʟʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʜʝ ʫ ʷʢʦʩʪʽ  



8 
ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʤʘʶʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʟʥʘʯʝʥʥʷ ʦʙʯʠʩʣʝʥʠʭ ʥʘ ʢʨʦʮʽ ˉ2.2 ʥʦʨʤʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 
ʜʣʷ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ ʪʠʧʦʚʦʛʦ ɸʈʄ ʪʘ ʛʨʘʥʠʯʥʦ ʧʨʠʧʫʩʪʠʤ ̔ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʾʭ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʽ (prodykt
dop

P ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʟʥʘʯʝʥʥʷ ʧʨʠʧʫʩʪʠʤʠʭ ʚʠʪʨʘʪ ʥʘ ʟʘʢʫʧʽʚʣʶ ʢʦʞʥʦʛʦ ʟ 

i -ʭ ʪʝʭʥʽʯʥʠʭ ʪʘ j -ʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ɸʈʄ, ʜʝ mi ,1=  ʪʘ nj ,1= , ʩʫʤʘ ʷʢʠʭ (3) ʩʪʘʥʦʚʠ-

ʪʠʤʝ ʯʘʩʪʠʥʫ ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ: 

ʧʫʩʢʥʘʣʪʨʘʥʩʧ
ɸʈʄ

ʧʨʦʛʨʪʝʭ
ʢʘʧʽʪ
ʚʢʣ ʉʉʉCʉ +++= + ,     (7) 

ʜʝ ʪʨʘʥʩʧC  - ʚʠʪʨʘʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; ʥʘʣC  - ʚʠʪʨʘʪʠ ʥʘ ʥʘʣʘʛʦʜʞʝʥʥʷ; ʧʫʩʢC  - ʚʠʪʨʘʪʠ ʥʘ ʟʘʧʫʩʢ.  

ʂʨʦʢ 2.5. ʆʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ ʨʘʮʽʦ-
ʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʙʝʟʨʦʟʤʽʨʥʠʤ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 
ʦʢʫʧʥ
ʈK , ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥ ʁʨʽʯʥʦʾ ʝʢʦʥʦʤʽʾ (ʨʽʢE ) ʜʦ ʚʠʪʨʘʪ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ  

( ʢʘʧʽʪ
ʚʢʣC ) ʚʽʜ ʧʦʯʘʪʢʫ ʡ ʜʦ ʢʽʥʮʷ ʡʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ: ʢʘʧʽʪ

ʚʢʣʨʽʢ
ʦʢʫʧʥ
ʈ ʉɽK = .         (8) 

ʜʝ  ʧʨʦʧʨʽʢ ɽEɽ +=  - ʨʽʯʥʦʾ ʝʢʦʥʦʤʽʾ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ;  

ʦʧE  - ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʝʬʝʢʪʠʚʥʩ̔ʪɹ (ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢʽʩʥʽ ʟʤʽʥʠ, ʱʦ ʤʦʞʫʪʴ ʩʪʘʪʠʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ ʪʘʢʽ, ʥʘʧʨʠʢʣʘʜ, ʷʢ: ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ; ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʪʦʱʦ). ɼʣʷ ʡʦʛʦ ʨʦʟʨʘ-
ʭʫʥʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʤʝʪʦʜʠ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ; 

ʧʨE  - ʧʨʷʤʘ ʝʬʝʢʪʠʚʥʩ̔ʪɹ. ʄʦʞʝ ʚʢʣʶʯʘʪʠ ʨʽʯʥʠʡ ʧʨʠʨʽʩʪ ʧʨʠʙʫʪʢʫ, ʱʦ ʚʠʢʣʠʢʘʥʠʡ, 

ʥʘʧʨʠʢʣʘʜ, ʟʤʝʥʰʝʥʥʷʤ ʬʦʥʜʫ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʡʦʛʦ ʢʦʨʠʩʪʫʚʘʯʽʚ - ʢʝʨʽʚʥʠʢʽʚ ʪʘ ʚʠʢʦ-

ʥʘʚʮʽʚ:      
ʬʦʥʜɿʇ

ʟɸʈʄ

ʬʦʥʜɿʇ

ʙʝʟɸʈʄʧʨ ɿɿE -= ;            (9) 
ʬʦʥʜɿʇ
ʙʝʟɸʈʄɿ  - ʨʽʯʥʠʡ ʬʦʥʜ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ; 
ʬʦʥʜɿʇ
ʟɸʈʄɿ  - ʨʽʯʥʠʡ ʬʦʥʜ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ ʜʘʚʘʣʦ ʚʽʜʯʫʪʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʽʢE  

ʤʘʻ ʙʫʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʚʽʜ ʥʫʣʷ: 0>>ʨʽʢE . ʎʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʟʘ ʫʤʦʚʠ, ʷʢʱʦ: 

í
ì
ë

²>>

²>>

00E

00E

ʧʨ

ʦʧ

ʦʧ

ʧʨ

ɽʧʨʠ

ɽʧʨʠ
. 

ʇʨʠ 0<ʧʨɽ  ʦʙʨʘʥʠʡ ʚʘʨʽʘʥʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ ʚʚʘʞʘʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʴʥʠʤ. 

ʂʨʦʢ 2.6. ʇʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 
ʦʢʫʧʥ

ʈK  ʟ ʥʦʨʤʘʪʠʚʥʠʤ 
ʦʢʫʧʥ

ʥʦʨʤK . ʅʦʨʤʘʪʠʚʥʠʡ ʢʦʝ-

ʬʽʮʽʻʥʪ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʦʢʫʧʥʦʩʪʽ) ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ 
ʦʢʫʧʥ

ʥʦʨʤK  ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʚʣʘʩʥʠʢʦʤ ʩʠʩʪʝʤʠ ʜʣʷ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʫ, ʥʘ ʷʢʦʤʫ ʙʫʜʝ ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ɸʈʄ. 

ʗʢʱʦ 
ʦʢʫʧʥ

ʈK Ò 
ʦʢʫʧʥ

ʥʦʨʤK  ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʨʽʯʥʦʾ ʝʢʦʥʦʤʽʾ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ ʝʢʦʥ
ʝʬʬɽ Ó0, 

ʪʦ ʢʦʥʬʽʛʫʨʘʮʽʷ ʪʠʧʦʚʦʛʦ ɸʈʄ, ʦʙʨʘʥʦʛʦ ʜʣʷ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪ-
ʥʦʾ ɸʉʋ ʆʂɯ ʻ ʨʘʮʽʦʥʘʣʴʥʦʶ ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʫʪʦʯʥʝʥʥʷ.  

ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʚʦʜʠʤʦ ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʧʨʠʡʤʘʻʤʦ, ʱʦ ʦʢʫʧʥ
P

eff
ɸʈʄ Kʂ = . 

ɽʪʘʧ 3. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ (ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ) ʟʘʙʝʟ-
ʧʝʯʝʥʥʷ ʆʂɯ ʟʘʣʝʞʠʪʴ ʧʝʨʰ ʟʘ ʚʩʝ ʚʽʜ ʩʪʫʧʝʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʩʽʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʡʦʤʫ ʧʨʠʪʘ-
ʤʘʥʥʽ ʡ, ʧʦ-ʜʨʫʛʝ, ʚʽʜ ʤʦʞʣʠʚʦʩʪʝʡ ʨʠʥʢʫ ɯʊ ï ʽʩʥʫʶʯʠʭ ʪʘ ʥʦʚʽʪʥʽʭ ʇɿ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 
ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʈʘʮʽʦʥʘʣʴʥʠʡ ʚʠʙʽʨ ʩʝʨʝʜ ʢʦʥʢʫʨʫʶʯʦʛʦ ʪʘ-
ʢʦʛʦ ʇɿ ʇʈ, ʷʢʝ ʙ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʬʫʥʢʮʽʷʤʠ ʚʽʜʧʦʚʽʜʘʣʦ ʚʠʤʦʛʘʤ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʚʽʜʙʠ-
ʚʘʣʦ ʫʩʽ ʡʦʛʦ ʧʦʪʨʝʙʠ, ʚ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ  ʟʜʽʡʩʥʶʚʘʪʠ  ʰʣʷʭʦʤ ʚʨʘʭʫʚʘʥʥʷ ʚʠʤʦʛ ʱʦʜʦ 
ʽʢʦʥʽʢʠ ʪʘ ʽʥʪʝʨʬʝʡʩʫ, ʧʽʜʪʨʠʤʢʠ ʩʫʯʘʩʥʦʛʦ ʤʝʥʶ ʪʘ ʨʦʟʚʠʥʝʥʦʛʦ HELP, ʪʦʱʦ, ʘ ʪʘʢʦʞ 
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ʽʻʨʘʨʭʽʯʥʦʾ ʜʝʢʦʤʧʦʟʠʮʽʾ ʧʨʦʙʣʝʤʠ ʧʨʠ ʘʥʘʣʽʟʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʩʠʪʫʘʮʽʡ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩ-
ʪʶ ʟʥʘʯʠʤʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʙʽʣʴʰ ʧʨʦʩʪʽ ʢʦʤʧʦʥʝʥʪʠ. ʇʨʦʮʝʜʫʨʘ ʚʠʙʦʨʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʠ 
ʮʴʦʤʫ ʤʝʪʦʜʘʤʠ ʄɸɯ ʪʘ ʌɺɸ ʟʘ ʪʘʢʠʤʠ ʢʨʦʢʘʤʠ. 

ʂʨʦʢ 3.1. ʌʦʨʤʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʛʦ ʥʘʙʦʨʫ ʬʘʢʪʦʨʽʚ, ʢʨʠʪʝʨʽʾʚ, ʤʝʪʨʠʢ ʪʘ ʦʮʽʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 
ʇɿ ʇʈ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 
ʚʣʘʩʪʠʚʦʩʪʽ ʮʴʦʛʦ ʇɿ ʪʘ ʥʝ- 
ʦʙʭʽʜʥʽ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʦʮʽʥʶʚʘʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ. 

ʂʨʦʢ 3.2. ʉʪʨʫʢʪʫʨʫ-
ʚʘʥʥʷ ʢʦʥʢʫʨʫʶʯʦʛʦ ʇɿ 
ʇʈ ʫ ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʾ ʪʘ 
ʚʠʷʚʣʝʥʥʷ ʚʘʞʣʠʚʠʭ ʝʣʝ-
ʤʝʥʪʽʚ, ʘ ʩʘʤʝ (ʪʘʙʣ.2): 

ʤʥʦʞʠʥʠ ʇɿ ʇʈ 

iʇɿ, ni ,1= , ʩʝʨʝʜ ʷʢʠʭ ʥʝ-

ʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʥʘʡʢʨʘʱʠʡ; 
ʤʥʦʞʠʥʠ ʬʫʥʢʮʽʡ 

2

jF , mj ,1=  ʟʘ ̫ʢʠʤʠ ʜʦʮʽ-

ʣʴʥʦ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʥʥʷ 
ʢʦʥʢʫʨʫʶʯʠʭ iʇɿ; 

ʤʥʦʞʠʥʠ ʢʨʠʪʝʨʽʾʚ 2

kK , lk ,1=  ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʥʢʫʨʫʶʯʠʭ iʇɿ ʪʘ ʥʝʦʙ-

ʭʽʜʥʽ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʾʭ ʷʢʦʩʪʽ ʟʘ ʢʦʞʥʦʶ ʬʫʥʢʮʽʻʶ.  

ɼʣʷ ʦʙʨʘʥʠʭ iʇɿ, ni ,1=  (ʥʘʧʨʠʢʣʘʜ, 3=n ) ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʛʽʧʦʪʝʟʽ ʄʽʣʣʩʘ ʧʨʦ ʪʝ, ʱʦ 

ʝʢʩʧʝʨʪ ʦʜʥʦʯʘʩʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʙʽʣʴʰ ʥʽʞ 7Ñ2 ʝʣʝʤʝʥʪʠ, ʦʙʤʝʞʠʤʦʩʴ 3 ʬʫʥʢʮʽʷʤʠ (
3=m ) ʪʘ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 5 ʢʨʠʪʝʨʽʷʤʠ ʜʣʷ ʢʦʞʥʦʾ ʟ ʮʠʭ ʬʫʥʢʮʽʡ (ʟʘʛʘʣʦʤ 10=l ). 
ʂʨʦʢ 3.3. ʇʨʦʚʝʜʝʥʥʷ ʟʘ ʩʧʝʮʽʘʣʴʥʦʶ ʚʝʨʙʘʣʴʥʦ-ʯʠʩʣʦʚʦʶ ʰʢʘʣʦʶ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ 

(ʇʇ) ʷʢ ʩʘʤʠʭ iʇɿ,  ʪʘʢ ʽ ʧʨʠʪʘʤʘʥʥʠʭ ʥʠʤ ʬʫʥʢʮʽʡ 
2

jF  ʪʘ ʢʨʠʪʝʨʽʾʚ (ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʢʦʞʥʦʾ 

ʟ ʮʠʭ ʬʫʥʢʮʽʡ)  2

kK , lk ,1=  ( 10=l ) ʰʣʷʭʦʤ ʟʘʧʦʚʥʝʥʥʷ ʤʘʪʨʠʮʴ (1) ʪʘ ʦʪʨʠʤʘʥʥʷ: ʤʘʪʨʠʮ ̔ʇʇ 

ʬʫʥʢʮʽʡ 2

jF , mj ,1= ; ʤʘʪʨʠʮ ɹʇʇ ʢʨʠʪʝʨʽʾʚ 2

kK , lk ,1=  ʟʘ ʢʦʞʥʦʶ ʬʫʥʢʮʽʻʶ ʦʢʨʝʤʦ; ʤʘʪʨʠʮ ̔

ʇʇ ʫʩʽʭ ʢʨʠʪʝʨʽʾʚ 2

kK , lk ,1=  ʤʽʞ ʩʦʙʦʶ; ʤʘʪʨʠʮʽ ʇʇ iʇɿ, ni ,1=  ʟʘ ʢʦʞʥʠʤ ʢʨʠʪʝʨʽʻʤ. 

ɺʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʢʦʞʥʦʾ ʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʘʪʨʠʮʴ, ʾʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘ-
ʯʝʥʴ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʮʠʤ ʟʥʘʯʝʥʥʷʤ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ. 

ʂʨʦʢ 3.4. ʌʦʨʤʫʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ iʇɿ, ni ,1=  ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʷʢ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʨʝʘʣʽʟʘʮʽʾ ʾʭ ʦʩʥʦʚʥʠʭ 
ʬʫʥʢʮʽʡ ʪʘ/ʘʙʦ ʢʨʠʪʝʨʽʾʚ, ʪʘʢ ʡ ʇɿ ʇʈ ʚ ʷʢʦʤʫ ʮʝʡ 
ʚʘʨʽʘʥʪ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘʡʣʽʧʰʠʤ ʯʠʥʦʤ.  

ʂʨʦʢ 3.5. ʌʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦ-ʥʝʛʘʪʠʚʥʦʾ 

ʤʘʪʨʠʮʽ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ iʇɿ, 3,1=i , ʦʙ-

ʨʘʥʠʭ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ (ʪʘʙʣ.3). ʊʽ ʟ ʚʘʨʽʘʥʪʽʚ, ʷʢʽ ʤʘ-
ʶʪʴ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ ʘʙʦ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʭʥʽʯʥʠʤ ʫʤʦʚʘʤ ʚʠʢʣʶʯʘʶʪʴʩʷ ʟ ʧʦ-
ʜʘʣʴʰʦʛʦ ʨʦʟʛʣʷʜʫ. ɯʥʰʽ ʧʽʜʣʷʛʘʶʪʴ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʦʮʽʥʶʚʘʥʥʶ. 

ʂʨʦʢ 3.6. ʆʙʨʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʥʘ ʧʽʜʩʪʘʚʽ ʾʭ 
ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʧʝʨʝʚʘʛʘʤʠ ʽ ʥʝʜʦʣʽʢʘʤʠ (ʪʘʙʣ. 3) ʪʘ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʘʛʦʤʦʩʪʽ ʾʭ 

ʢʨʠʪʝʨʽʾʚ - kj , lk ,1=  (ʥʘʧʨʠʢʣʘʜ, 10=l ), ʩʬʦʨʤʦʚʘʥʠʤʠ ʫ ʚʠʜʽ ʚʣʘʩʥʦʛʦ ʚʝʢʪʦʨʫ ʤʘʪʨʠʮʽ  

ʊʘʙʣʠʮʷ 2 

ʇʨʠʢʣʘʜ ʬʦʨʤʫʚʘʥʥʷ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʡ ʪʘ ʢʨʠʪʝʨʽʾʚ ʇɿ 
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ʇʇ ʫʩʽʭ ʢʨʠʪʝʨʽʾʚ 2

kK  ʤʽʞ ʩʦʙʦʶ, ʥʘʧʨʠʢʣʘʜ: 

1) ʘFʙFaF 2

3

2

2

2

1 ++ ;    2) ʚFʚFaF 2

3

2

2

2

1 ++ ;            (10) 

3) ʚFʙFʘF 2

3

2

2

2

1 ++ ;  4) ʘFʚFʘF 2

3

2

2

2

1 ++ .      
ʊʘʙʣʠʮʷ 3  

ʇʨʠʢʣʘʜ ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦ-ʥʝʛʘʪʠʚʥʦʾ ʤʘʪʨʠʮ ̔ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ  ʬʫʥʢʮʽʡ ʇɿ 

 
 

ʂʨʦʢ 3.7. ʆʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʽʚʥʷ ʷʢʦʩʪʽ ʇɿ ʇʈ ʟʘ ʢʦʞʥʠʤ ʢʨʠʪʝʨʽʻʤ ʢʦʞʥʦʾ ʬʫʥʢʮʽ ʾ

ä
=

Ö=
l

k

kjk
ʇɿ
k BK

1

j ,  mj ,1=  (ʥʘʧʨʠʢʣʘʜ, 3=m )     (11) 

ʜʝ l  ï ʢʽʣʴʢʽʩʪʴ ʢʨʠʪʝʨʽʾʚ ʢʦʥʢʫʨʫʶʯʠʭ ʇɿ ʇʈ, ʷʢʽ ʧʨʠʡʥʷʪʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ, 10=l ; 

kjB  - ʙʘʣʴʥʘ ʦʮʽʥʢʘ k -ʛʦ ʢʨʠʪʝʨʽʶ j -ʾ ʬʫʥʢʮʽʾ ʷʢʦʩʪʽ ʇɿ ʇʈ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ). 

ʂʨʦʢ 3.8. ʆʙʯʠʩʣʝʥʥʷ ʟʘ ʬʦʨʤʫʣʘʤʠ (10) ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʷʢʦʩʪʽ ʇɿ ʇʈ 
ʜʣʷ ʢʦʞʥʦʛʦ k -ʛʦ ʢʨʠʪʝʨʽʶ (ʚʘʨʽʘʥʪʫ ʨʝʘʣʽʟʘʮʽʾ)  j -ʾ ʬʫʥʢʮʽʾ  ʦʢʨʝʤʦ ʧʦ ʢʦʞʥʽʡ ʬʫʥʢʮʽʾ: 

[ ] [ ] [ ]mk
ʇɿ
kjk

ʇɿ
kjk

ʇɿ
kjʇɿ

FKFKFKK
j

+++= ...21 ,          (12) 

ʜʝ mj ,1=  (ʥʘʧʨʠʢʣʘʜ, 3=m ),  lk ,1=  (ʥʘʧʨʠʢʣʘʜ, 10=l ). 

ʂʨʦʢ 3.9. ʌʦʨʤʫʚʘʥʥʷ ʚʝʢʪʦʨʫ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʴ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʢʨʠʪʝʨʽ-

ʽʚ 2kK , lk ,1=  ( 10=l ) ʟʘ ʢʦʞʥʦʶ ʽʟ ʬʫʥʢʮʽʡ 
2

jF , mj ,1=  ( 10=m ),  ʪʦʙʪʦ ʾʭ ʣʦʢʘʣʴʥʠʭ ʧʨʽʦ-

ʨʠʪʝʪʽʚ ʪʘ ʤʘʪʨʠʮʽ ikʇɿ, ʩʬʦʨʤʦʚʘʥʦʾ ʟ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ ʤʘʪʨʠʮʴ ʧʦʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ 

iʇɿ, ni ,1=  ( 3=n )  ʟʘ ʢʦʞʥʠʤ ʽʟ ʢʨʠʪʝʨʽʾʚ 2

kK , lk ,1=  ( 10=l ). ʌʦʨʤʫʚʘʥʥʷ ʚʣʘʩʥʦʛʦ ʚʝʢʪʦʨʫ 

ʣʦʢʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʨʽʚʥʷʥʥʷ ʇɿ ʇʈ - kXʇʇ. 

ʂʨʦʢ 3.10. ʆʙʯʠʩʣʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ iʇɿ, ni ,1= , ʱʦ ʜʦʟʚʦʣʷʪʴ ʚʠʟʥʘʯʠʪʠ ʤʽʩ-

ʮʝ ʢʦʞʥʦʛʦ ʟ ʇɿ ʇʈ ʩʝʨʝʜ ʧʦʨʽʚʥʶʚʘʥʠʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ: 

( )100
1

Ö-=ä
=

l

k

kik
glpr
ʽ Xʇʇʇɿʇɿ ; 

( )glprglpr
ʽʽ ʇɿʇɿʇɿ min=S      (13) 

ɺʠʩʥʦʚʦʢ. ɿʘ ʩʫʢʫʧʥʽʩʪʶ ʬʫʥʢʮʽʡ ʽ ʢʨʠʪʝʨʽʾʚ, ʧʝʨʝʣʽʯʝʥʠʭ ʫ ʪʘʙʣ.2 ʪʘ  ʟ ʚʨʘʭʫʚʘʥʥʷʤ, ʷʢ ʾʭ 

ʚʘʞʣʠʚʦʩʪʽ ʥʘ ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʪʘʢ ʡ ʩʫʜʞʝʥʴ ʘʙʦʥʝʥʪʽʚ ʱʦʜʦ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ, 

ʢʨʘʱʠʤ ʩʝʨʝʜ ʢʦʥʢʫʨʫʶʯʦʛʦ ʇɿ ʇʈ ʚʚʘʞʘʪʠʤʝʪʴʩʷ ʚʘʨʽʘʥʪ ʜʣʷ ʷʢʦʛʦ ʢʦʝʬʽʮʽʻʥʪ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʦʩʪʽ 
jʇɿ

mj

fynkc
ʇɿ KK

<<
=

1
max , ʘ ʢʦʝʬʽʮʽʻʥʪ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ S

<<
= i

ni

racion
ʇɿ ʇɿK

1
max . 

ɽʪʘʧ 4. ʂʦʤʧʣʝʢʩʥʠʤ ʨʽʰʝʥʥʷʤ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ  
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ʆʂɯ ʻ ʧʨʦʮʝʜʫʨʘ, ʷʢʘ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ, ʦʙʯʠʩʣʝʥʠʭ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ 

ʨʦʙʦʪʠ ʪʘ ʷʢʽ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʦʥʢʨʝʪʥʫ ɸʉʋ ʆʂɯ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʾ ʪʦʧʦʣʦʛʽʾ, 

ʘʨʭʽʪʝʢʪʫʨʠ (ɸʈʄ) ʪʘ ʇɿ, ʘ ʪʘʢʦʞ ʚʣʘʩʪʠʚʠʭ ʜʣʷ ʥʝʾ ʬʫʥʢʮʽʡ, ʜʦʟʚʦʣʷʻ ʩʝʨʝʜ ʥʠʟʢʠ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʠʭ ʦʙʨʘʪʠ ʥʘʡʢʨʘʱʠʡ (ʨʘʮʽʦʥʘʣʴʥʠʡ) ʚʘʨʽʘʥʪ ʧʦʙʫʜʦʚʠ ɸʉʋ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʧʨʠ 

ʚʠʨʽʰʝʥʥʽ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʤʝʪʦʜ ɼʝʣʴʬ ̔(ʨʠʩ.2). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʂʨʦʢ 4.1. ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩ-

ʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʫ ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʾ ʪʘ ʚʠʷʚʣʝʥʥʷ ʾʾ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʝʣʝ-

ʤʝʥʪʽʚ, ʘ ʩʘʤʝ ʤʥʦʞʠʥ: 

ʢʨʠʪʝʨʽʾʚ jR , mj ,1=  ( 4=m ) ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ ʄɯ (nad
ʄɯʂ ), ʝʬʝʢʪʠʚʥʦʩʪʽ ɸʈʄ (eff

ɸʈʄʂ ), ʬʫʥʢ-

ʮʽʦʥʘʣʴʥʦʩʪʽ (fynkc
ʇɿK ) ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ (racion

ʇɿK ) ʇɿ ʩʝʨʝʜ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʥʘʡʢʨʘʱʠʡ;  

ʧʦʢʘʟʥʠʢʽʚ iY , ni ,1=  ( 12=n ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʤʫʪʴ ʢʨʠʪʝʨʽʡ jY (ʛʦʪʦʚʥʦʩʪʽ, ʙʝʟʧʝʨʝ-

ʙʽʡʥʦʩʪʽ, ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ, ʟʤʽʥʶʚʘʥʦʩʪʽ, ʟʤʽʥʶʚʘʥʦʩʪʽ, ʚʠʚʯʘʻ ʤʦʩʪʽ, ʘʜʘʧʪʦʚʘʥʦʩʪʽ, 

ʧʨʦʩʪʦʪʠ ʽʥʩʪʘʣʷʮʽʾ, ʚʽʜʢʨʠʪʦʩʪʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʻʜʠʥʦʛʦ ʊʂ ʧʨʦʩʪʦʨʫ ʪʘ ʟʘʭʠʱʝʥʦʩʪʽ). 

ʂʨʦʢ 4.2. ʇʨʠʟʥʘʯʝʥʥʷ ʟʘ ʩʧʝʮʽʘʣʴʥʦʶ ʚʝʨʙʘʣʴʥʦ-ʯʠʩʣʦʚʦʶ ʰʢʘʣʦʶ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʚʘʞʣʠʚʦʩʪʽ ʜʣʷ ilg  - l-ʛʦ ʧʦʢʘʟʥʠʢʘ -̔ʛʦ ʢʨʠʪʝʨʽʶ ʽ iR -ʛʦ ʢʨʠʪʝʨʽʶ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, 

ʱʦ ʚʘʛʘ ʥʘʡʤʝʥʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʦʟʥʘʢʠ ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ ʦʜʠʥʠʮʽ. 

ʂʨʦʢ 4.3. ʆʮʽʥʶʚʘʥʥʷ l-ʛʦ ʧʦʢʘʟʥʠʢʘ -̔ʛʦ ʢʨʠʪʝʨʽʶ - ilK  ʟ ʧʦʛʣʷʜʫ ʧʦʚʥʦʪʠ ʨʝʘʣʽʟʘʮʽʾ ʚʣʘʩʪʠ-

ʚʦʾ ʡʦʤʫ ʬʫʥʢʮʽʾ ʟʘ ʬʦʨʤʫʣʦʶ:    
ʽʜʝʘʣllilK hh= , ʜʝ ni ,1= , nl ,1= ;. []1,0ÍilK           (14) 

ʜʝ lh ï ʨʘʭʫʥʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ l-ʛʦ ʧʦʢʘʟʥʠʢʘ -̔ʛʦ ʢʨʠʪʝʨʽʶ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʚʥʦʪʫ ʨʝʘ-

ʣʽʟʘʮʽʾ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʬʫʥʢʮʽʾ; 
ʠʜʝʘʣlh  ï ʽʜʝʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʦʜʠʥʠʮʴ (ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʚ 

ʪʝʭʥʽʯʥʠʭ ʫʤʦʚʘʭ ʥʘ ʩʪʚʦʨʝʥʥʷ ʄɯ ʪʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʟʘʚʜʘʥʥʽ); n  ï ʢʽʣʴʢʽʩʪʴ ʢʨʠʪʝʨʽʾʚ;  

ɸʥʘʣʽʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʦʙʫʜʦʚʠ ʇɻɸʉʋ ʆʂɯ. 
ʌʦʨʤʫʚʘʥʥʷ ʾʭ ʥʦʤʝʥʢʣʘʪʫʨʠ  

ʌʦʨʤʫʚʘʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʢʨʠʪʝʨʽʾʚ (ʧʦʢʘʟʥʠʢʽʚ), ʱʦ ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʦʙʨʘʥʠʭ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʇɻ ɸʉʋʆʂɯ: 

1) ʢʨʠʪʝʨʽʡ ʥʘʜʽʡʥʦʩʪʽ ʄɯ;                2) ʢʨʠʪʝʨʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ɸʈʄ; 
3) ʢʨʠʪʝʨʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʇɿ;  4) ʢʨʠʪʝʨʽʡ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʇɿ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʢʨʠʪʝʨʽʾʚ ʃʇʈ
iR  ʽ  

ʧʦʢʘʟʥʠʢʽʚ 
ilg  ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʇɻ ɸʉʋ ʆʂɯ 

ʈʦʟʨʘʭʫʥʢʦʚʝ ʦʮʽʥʶʚʘʥʥʷ  ʧʦʢʘʟʥʠʢʽʚ 
ʠʜʝʘʣllilK hh= , 

inl ,1= , ni ,1=  

ʈʘʥʞʫʚʘʥʥʷ  ʢʨʠʪʝʨʽʾʚ ( )ä ÖÖ=
=

i

il

n

l
ilil

i

j
q

K
n

x
1

1
g , Qq ,1=  

ʌʦʨʤʫʚʘʥʥʷ  ʪʘʙʣʠʮʽ ʟ ʨʘʥʛʘʤʠ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʥʘʜʘʥʽ m  ʝʢʩʧʝʨʪʘʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʫʟʘ-
ʛʘʣʴʥʝʥʠʭ ʟʥʘʯʝʥʴ ʢʨʠʪʝʨʽʾʚ iv  ʪʘ ʾʭ ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 

ʧʨʠʧ
q

ʥʦʨʤ
q ii

vv ²   

ʥ ̔

ʪʘʢ 
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