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ɸʅʆʊɸʎɯʗ 
  

ʂʫʟʴʤʝʥʢʦ ʃ.ɺ. ʄʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 
 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 05.13.06 çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè. ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ 

ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2021. 
 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ, ʱʦ 

ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʩʘʜ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ (ɯʊ) ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ (ʇɻ) ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ (ɸʉʋ) ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʆʂɯ), ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʽ 

ʪʝʭʥʦʛʝʥʥʠʭ ʚʪʨʫʯʘʥʴ ʪʘ ʟʘʛʨʦʟ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʨʦʙʦʪʽ ʻ ʧʨʦʮʝʩʠ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʪʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʽ  ʪʝʭʥʦʛʝʥʥʠʭ ʚʪʨʫʯʘʥʴ ʪʘ ʟʘʛʨʦʟ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ï 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ  

ʇɻ ɸʉʋ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ, 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ (ʎʂɼ) ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʙʫʜʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ ʋʢʨʘʾʥʠ, ʟʜʘʪʥʠʭ ʛʘʨʘʥʪʦʚʘʥʦ ʥʘʜʘʚʘʪʠ 

ʘʙʦʥʝʥʪʘʤ ʥʝʦʙʭʽʜʥʽ ʧʦʩʣʫʛʠ ʪʘ/ʘʙʦ ʩʝʨʚʽʩʠ, ʷʢʠʤ ʚ ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʽ ʫʤʦʚʘʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʽʜ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ 

ʎʂɼ ʤʦʞʣʠʚʦ ʚʠʧʨʘʚʜʘʥʦ ʜʦʚʽʨʷʪʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ:  

ʜʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʽ ʟʘʛʨʦʟʠ ʪʘ ʩʬʦʨʤʦʚʘʥʦ ʾʭ ʘʢʪʫʘʣʴʥʫ ʤʥʦʞʠʥʫ, ʘ ʪʘʢʦʞ 

ʤʥʦʞʠʥʫ ʫʨʘʟʣʠʚʦʩʪʝʡ ʙʝʟʧʝʮʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʋ ʆʂɯ;  

ʨʦʟʨʦʙʣʝʥʦ ʯʘʩʪʢʦʚʫ ʤʦʜʝʣʴ ʟʘʛʨʦʟ ʙʝʟʧʝʮʽ ʇɻ ɸʉʋ ʆʂɯ;  

ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ; 

ʚʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ. 

ʄʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ ʚʢʣʶʯʘʻ 

ʧʨʦʮʝʜʫʨʫ ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʨʦʮʝʜʫʨʫ 

ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʧʨʦʮʝʜʫʨʫ  ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ (ʇɿ) ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ (ʇʈ). 
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ɺʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʱʦʜʦ ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʦʙʦʪʽ ʜʚʦʤʘ 

ʩʧʦʩʦʙʘʤʠ. ʇʝʨʰʠʡ ʟ ʥʠʭ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʣʘʩʠʯʥʠʭ ʽ ʧʦʭʽʜʥʠʭ 

ʢʨʠʪʝʨʽʾʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ï ʢʨʠʪʝʨʽʷʭ ɺʘʣʴʜʘ, ʉʝʚʽʜʞʘ 

ʪʘ ʥʘʜʟʚʠʯʘʡʥʦʛʦ ʦʧʪʠʤʽʟʤʫ. ʆʩʢʽʣʴʢʠ ʜʘʥʽ ʢʨʠʪʝʨʽʾ ʥʘʜʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʽʜʝʥʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʨʽʰʝʥʥʷ ʱʦʜʦ ʦʙʨʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʦʪʨʝʙʫʻ ʫʪʦʯʥʝʥʥʷ. ʊʦʤʫ ʚ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʜʘʪʢʦʚʝ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʦʩʥʦʚʫ ʷʢʦʛʦ ʧʦʢʣʘʜʝʥʦ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʩʠʩʪʝʤʥʦʾ ʧʨʦʮʝʜʫʨʠ ʽʻʨʘʨʭʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ɸʉʋ ʆʂɯ ʟʘ 

ʢʨʠʪʝʨʽʷʤʠ ʚʘʨʪʦʩʪʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʩʮʷ ʽ ʚʥʝʩʢʫ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʢʨʠʪʝʨʽʾʚ, 

ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ʪʘ ʥʘʜʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʧʦʩʣʫʛ ʾʭ ʘʙʦʥʝʥʪʘʤ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʈ 

ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʢʝʨʫʚʘʥʥʷ ʾʭ ʦʙʤʽʥʦʤ, ʧʝʨʝʜʘʯʝʶ, ʟʙʝʨʝʞʝʥʥʷʤ ʽ 

ʧʦʥʦʚʣʝʥʥʷʤ ʪʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʦʙʨʘʥʥʷ ʩʝʨʝʜ ʥʠʟʢʠ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɸʉʋ ʆʂɯ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

ɺʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʱʦʜʦ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʽʯʥʽʡ ʝʢʦʥʦʤʽʾ 

ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ ʪʘ ʪʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷʭ, ʷʢʽ ʚʠʪʨʘʯʘʶʪʴʩʷ ʥʘ ʾʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ. ʈʽʯʥʘ ʝʢʦʥʦʤʽʷ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʨʦʩʪʫ ʧʨʠʙʫʪʢʽʚ, ʱʦ 

ʚʠʢʣʠʢʘʥʠʡ, ʥʘʧʨʠʢʣʘʜ, ʟʤʝʥʰʝʥʥʷʤ ʬʦʥʜʫ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ɸʈʄ ʪʘ 

ʟʤʽʥ, ʱʦ ʤʦʞʫʪʴ ʩʪʘʪʠʩʷ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ɸʈʄ, ʥʘʧʨʠʢʣʘʜ, 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʜʦʢʫʤʝʥʪʽʚ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ. ʂʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʠʪʨʘʪ 

ʥʘ ʧʨʠʜʙʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʫ, ʤʦʥʽʪʦʨʫ, ʩʢʘʥʝʨʫ, ʧʨʠʥʪʝʨʫ, ʟʘʛʘʣʴʥʦʛʦ ʽ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʘʢʽ ʚʠʪʨʘʪʠ ʤʘʶʪʴ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʤʠ. 

ʗʢ ʨʝʟʫʣʴʪʘʪ, ʚʨʘʭʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʾ ʪʘ ʘʧʘʨʘʪʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ 

ɸʈʄ, ʘ ʩʘʤʝ ʾʭ ʩʠʩʪʝʤʥʦʩʪʽ, ʛʥʫʯʢʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ, ʝʨʛʦʥʦʤʽʯʥʦʩʪʽ, 

ʪʦʱʦ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ɯʊ ʫ ʧʨʦʮʝʩʘʭ ʚʠʢʦʥʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚ ɸʈʄ ʬʫʥʢʮʽʡ, 

ʜʦʟʚʦʣʠʣʦ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦ ʚʣʘʩʥʠʭ ʽ ʟʦʚʥʽʰʥʽʭ ɯʈ 

ʪʘ ʾʭ ʤʘʰʠʥʥʦʾ ʦʙʨʦʙʢʠ ʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʦʙʨʘʥʥʷ ʩʝʨʝʜ ʥʠʟʢʠ ʤʦʞʣʠʚʠʭ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ɺʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʱʦʜʦ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ (ʇɿ) ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ (ʇʈ) 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʚʦʤʘ ʙʝʟʨʦʟʤʽʨʥʠʤʠ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ. ʂʦʝʬʽʮʽʻʥʪ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʇɿ ʦʜʥʘʢʦʚʦʛʦ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘʢʽ ʬʫʥʢʮʽʾ, ʷʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʜʘʥʠʭ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʇɿ. ʂʦʞʥʘ ʽʟ ʮʠʭ ʬʫʥʢʮʽʡ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʦʜʥʠʤ ʽʟ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚ ʨʦʙʦʪʽ ʚʘʨʽʘʥʪʽʚ. ɰʭ ʧʦʻʜʥʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʢʘʨʪ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʨʘʮʶʚʘʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ ʦʙʠʨʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʇɿ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʨʝʘʣʽʟʘʮʽʾ ʦʙʨʘʥʠʭ ʬʫʥʢʮʽʡ (ʢʨʠʪʝʨʽʾʚ). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʜʘʣʴʰʦʛʦ ʨʝʡʪʠʥʛʫʚʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ ʪʘ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʾʭ ʷʢʦʩʪʽ ʟʘ ʜʝʢʽʣʴʢʦʤʘ 

ʯʘʩʪʢʦʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʧʨʠʡʤʘʻʪʴʩʷ ʦʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʦʙʨʘʥʥʷ ʥʘʡʙʽʣʴʰ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ (ʨʘʮʽʦʥʘʣʴʥʦʛʦ) ʚʘʨʽʘʥʪʫ ʇɿ.  

ʂʦʤʧʣʝʢʩʥʠʤ ʨʽʰʝʥʥʷʤ ʚ ʤʝʞʘʭ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʝʪʦʜʫ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ 

ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ ʻ ʧʨʦʮʝʜʫʨʘ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʢʨʠʪʝʨʽʾʚ, 

ʦʙʯʠʩʣʝʥʠʭ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ ʪʘ ʷʢʽ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʢʦʥʢʨʝʪʥʫ ɸʉʋ ʆʂɯ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʾ ʪʦʧʦʣʦʛʽʾ, ʘʨʭʽʪʝʢʪʫʨʠ (ʟʦʢʨʝʤʘ ɸʈʄ) ʪʘ ʇɿ, ʘ 

ʪʘʢʦʞ ʚʣʘʩʪʠʚʠʭ ʜʣʷ ʥʝʾ ʬʫʥʢʮʽʡ ʡ ʜʦʟʚʦʣʷʻ ʦʙʨʘʪʠ ʩʝʨʝʜ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʧʦʙʫʜʦʚʠ ɸʉʋ ʥʘʡʢʨʘʱʠʡ (ʨʘʮʽʦʥʘʣʴʥʠʡ). 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ  ʚʢʣʶʯʘʻ ʩʝʤʘʥʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʦʪʠʙʦʨʩʪʚʘ ʩʠʩʪʝʤʠ 

ʟʘʭʠʩʪʫ ʇɻ ɸʉʋ ʆʂɯ ʟ ʘʪʘʢʫʶʯʦʶ ʩʪʦʨʦʥʦʶ, ʧʨʦʮʝʜʫʨʫ ʜʝʪʝʢʪʫʚʘʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʚ ʇɻ ɸʉʋ ʆʂɯ ʪʘ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʇɻ ɸʉʋ  

ɺʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʨʦʪʠʙʦʨʩʪʚʘ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ɸʉʋ ʆʂɯ ʪʘ ʘʪʘʢʫʶʯʦʾ 

ʩʪʦʨʦʥʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʦʮʝʜʫʨʽ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʦʛʦ ʢʨʠʧʪʦʧʝʨʝʪʚʦʨʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʽ. ɰʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʦ  ʧʣʘʥʫʚʘʪʠ ʟʘʭʦʜʠ ʪʘ ʦʙʠʨʘʪʠ 

ʨʘʮʽʦʥʘʣʴʥʽ ʤʝʪʦʜʠ ʱʦʜʦ ʚʽʜʙʠʪʪʷ ʥʘʧʘʜʫ ʘʪʘʢʫʶʯʦʾ ʩʪʦʨʦʥʠ ʪʘ ʥʽʚʝʣʶʚʘʥʥʷ ʡʦʛʦ 

ʥʘʩʣʽʜʢʽʚ ʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ, 

ʟʘʚʽʜʦʤʦ ʬʘʣʴʰʠʚʦʛʦ ʇɿ ʽ ʟʣʦʷʢʽʩʥʠʭ ʰʠʬʨʫʶʯʠʭ ʢʦʜʽʚ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ɸʉʋ ʆʂɯ. 

ɺʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʜʝʪʝʢʪʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʚ ɸʉʋ ʆʂɯ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʪʝʭʥʦʣʦʛʽʾ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʛʦ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʥʽ ʜʘʥʽ 

ʧʦʜʽʣʠʪʠ ʥʘ ʛʨʫʧʠ ʪʘʢ, ʱʦʙ ʧʽʜʟʘʜʘʯʽ ʫʩʝʨʝʜʠʥʽ ʛʨʫʧ ʙʫʣʠ ʧʦʜʽʙʥʽ ʦʜʥʘ ʟ ʦʜʥʦʶ, ʘ 

ʧʽʜʟʘʜʘʯʽ ʟ ʨʽʟʥʠʭ ʛʨʫʧ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʣʠʩʷ. ʗʢ ʥʘʩʣʽʜʦʢ ʮʝ ʜʦʟʚʦʣʠʣʦ ʨʦʟʧʦʜʽʣʠʪʠ 

ʤʥʦʞʠʥʫ ʟʘʜʘʯ ʥʘ ʛʨʫʧʠ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʜʝʨʝʚʦʧʦʜʽʙʥʫ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʟ ʧʝʚʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʽʜʟʘʜʘʯ ʚ ʢʦʞʥʽʡ ʪʘ ʚ ʭʦʜʽ ʽʤʽʪʘʮʽʡʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʦʰʫʢʫ 

ʚʨʘʟʣʠʚʦʩʪʝʡ ʘʙʦ ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ ʢʣʶʯʽʚ, ʟʘʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʘ 

ʪʘʢʦʞ ʦʮʽʥʶʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʢʨʠʧʪʦʩʠʩʪʝʤ ʚʽʜ ʩʪʦʨʦʥʥʴʦʛʦ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ 

ʢʨʠʧʪʦʧʝʨʝʪʚʦʨʝʥʴ. ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ: 
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ʚʽʜʩʫʪʥʦʩʪʽ ʦʜʥʦʟʥʘʯʥʦ ʥʘʡʢʨʘʱʦʛʦ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ ʢʣʘʩʪʝʨʠʟʘʮʽʾ; ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʱʦʜʦ ʧʦʧʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʪʝʨʽʚ ʚʽʜʥʦʩʥʦ ʜʝʷʢʦʛʦ ʢʨʠʪʝʨʽʶ; ʟʘʣʝʞʥʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚʽʜ ʤʽʨʠ ʙʣʠʟʴʢʦʩʪʽ ʟʘʜʘʯ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʰʠʬʨʦʚʘʥʠʭ 

ʜʘʥʠʭ, ʚʠʙʽʨ ʷʢʦʾ ʪʘʢʦʞ ʩʫʙôʻʢʪʠʚʥʠʡ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʪʦʤ. ʎʝ, ʷʢ ʨʝʟʫʣʴʪʘʪ, 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʢʨʠʧʪʦʩʠʩʪʝʤ. 

ʂʦʤʧʣʝʢʩʥʠʤ ʨʽʰʝʥʥʷʤ ʚ ʤʝʞʘʭ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ 

ʟʘʛʨʦʟ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ  

ʻ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʚʽʜ 

ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ, ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʷʢʘ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʧʦʜʽʙʥʠʭ, ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʧʦʜʽʾ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ɯʊʇ ʆʂɯ ʪʘ 

ʧʨʷʤʦ ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʟʘʚʜʘʪʠ ʟʙʠʪʢʫ ʾʾ ʚʣʘʩʥʠʢʘʤ ʽ ʢʦʨʠʩʪʫʚʘʯʘʤ, 

ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ɸʉʋ ʆʂɯ ʚʽʜ ʚʧʣʠʚʫ 

ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʘʪʘʢ ʪʘ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʫʙʝʟʧʝʯʠʪʠ ɸʉʋ ʆʂɯ ʚʽʜ ʅʉɼ ʜʦ ʾʾ 

ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚ ʥʽʡ ʮʠʨʢʫʣʶʻ. 

ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʽʤʽʪʘʮʽʡʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʱʦʜʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʄɯ, ʢʦʥʬʽʛʫʨʘʮʽʾ ɸʈʄ ʪʘ ʩʠʩʪʝʤʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʇɻ ɸʉʋ ʆʂɯ ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ. ɺ ʭʦʜʽ ʽʤʽʪʘʮʽʡʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ 

ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ 

ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʦʰʫʢʫ ʚʨʘʟʣʠʚʦʩʪʝʡ ʘʙʦ ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ ʢʣʶʯʽʚ, 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʦʮʽʥʶʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʢʨʠʧʪʦʩʠʩʪʝʤ ʚʽʜ 

ʩʪʦʨʦʥʥʴʦʛʦ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʢʨʠʧʪʦʧʝʨʝʪʚʦʨʝʥʴ. 

ʗʢ ʥʘʩʣʽʜʦʢ, ʦʪʨʠʤʘʥʽ ʚ ʨʦʙʦʪʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʫʪʚʦʨʶʶʪʴ ʫ ʩʚʦʾʡ 

ʩʫʢʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ 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 ʟʘʭʠʱʝʥʦʩʪʽ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʽʜ 

ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʎʂɼ ʤʦʞʣʠʚʦ ʚʠʧʨʘʚʜʘʥʦ ʜʦʚʽʨʷʪʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʦʟʥʘʯʝʥʦʾ ɯʊ 

ʦʢʨʽʤ ʚʩʴʦʛʦ ʩʧʨʠʷʻ: 

ʧʦ-ʧʝʨʰʝ, ʧʽʜʚʠʱʝʥʥʶ, ʟʘ ʨʘʭʫʥʦʢ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜ ʤʥʦʞʠʥʠ 

ʤʦʞʣʠʚʠʭ ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʠʭ ʟʘʛʨʦʟ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʜʽʡ ʦʩʽʙ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʇɻ ɸʉʋ ʆʂɯ; 

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

ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ. 
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ʟʘʩʽʙ, ʢʦʤʧôʶʪʝʨ, ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʢʨʠʪʠʯʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʤʝʨʝʞʘ, ʥʘʜʽʡʥʽʩʪʴ, 
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ABSTRACT 
 

Kuzmenko LV Methods and models for creating the advanced guaranteed 

automated systems for managing critical infrastructure. ï Manuscript. 

 

The dissertation for the degree of a candidate of technical sciences on the specialty 

05.13.06 ñInformation technologies.ò Institute of Telecommunications and Global 

Information Space of the National Academy of Sciences of Ukraine, Kyiv, 2021. 

 

The dissertation work is devoted to the decision of an actual scientific problem consisting in 

development of theoretical and applied bases of construction of information technology (IT) 

for creation of perspective guaranteeable (GH) automated control systems (ACS) of objects 

of critical infrastructure (CIF), and also definition of influence on processes. functioning of 

such systems of anthropogenic and technogenic interventions and threats. 

The object of research in this work are the processes of creating promising guaranteed 

ACS and the functioning of such systems under the influence of anthropogenic and man-

made interventions and threats. The subject of the study is IT, aimed at forming a typical 

version of the construction of GHG ACS, as well as determining the impact of threats to 

integrity, confidentiality and accessibility (ɯʉɸ) on the functioning of such a system. The 

purpose of the work is to build information technology to create promising warranty ACS 

CIF of Ukraine, able to provide subscribers with guaranteed necessary services and / or 

services, which in the given modes and conditions of application, taking into account the 

state of protection of such systems from threats of ICA justified to trust. 

To achieve this goal in the work:  

possible threats are investigated and their actual set, and also set of 

vulnerabilities of safety of functioning of ACS of CIF is formed;  

developed a partial model of security threats to the GHG ACS;  

developed a method for determining the impact of threats on the functioning of 

promising warranty ACS CIF;  

the method of formation of a standard variant of construction of perspective 

guaranteeing ACS of CIF is improved. 

The method of forming a typical variant of construction of GHG ACS includes 

the procedure of choosing a prototype topology of network infrastructure, the 

procedure of choosing a typical workstation of rational configuration and the 

procedure of rational choice of software (software) application level (AL).  
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The solution of the problem of choosing a prototype of the topology of the 

network infrastructure for the construction of a promising guarantee ACS OKI is 

carried out in two ways. The first of them is based on the application of classical and 

derivative decision-making criteria in conditions of uncertainty - the criteria of Wald, 

Savage and extreme optimism. It was impossible to choose a rational prototype of the 

network infrastructure topology according to these criteria, as they provided almost 

identical results. Therefore, an additional study was conducted in the work, which is 

based on the method of analysis of hierarchies. The application of a systematic 

procedure of hierarchical representation of the elements of ACS CIF on the criteria of 

cost, functionality and compliance with technical requirements, taking into account the 

place and contribution of indicators that meet each of these criteria, allowed to create 

conditions for organizing access to the network and providing computing resources 

and services to their subscribers public IR, managing their exchange, transmission, 

storage and renewal and, in contrast to existing ones, to make informed decisions on 

choosing among a number of possible variants of the prototype of the network 

infrastructure topology ACS CIF rational structure. 

The solution of the problem of choosing a typical workstation of rational 

configuration for the construction of a promising warranty ACS CIF is based on 

annual savings from the introduction of workstations and those investments that are 

spent on their implementation. The annual savings in turn depend on the increase in 

income caused, for example, by the reduction of the salary fund of workstation users 

and changes that may occur with the introduction of a unified workstation, such as 

reducing the time to prepare documents through the introduction of electronic 

document management. Investments in the implementation of workstations consist of 

the cost of purchasing a system unit, monitor, scanner, printer, general and special 

software. Such costs should be kept to a minimum. As a result, taking into account the 

functionality of software and hardware architecture of workstations, namely their 

system, flexibility, stability, efficiency, ergonomics, etc. and the implementation of 

new IT in the process of performing functions installed in the workstation, allowed 

users to access their own and external IR and their machine processing and, in contrast 

to the existing ones, to make informed decisions on the choice of a rational 

configuration among a number of possible workstations. 

The solution of the problem of rational choice of software of the application level 

(AP) of the promising warranty ACS CIF is carried out by two dimensionless 

calculation coefficients of functionality and rationality. The coefficient of 
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functionality allows taking into account when comparing software of the same 

functional purpose such functions as the application of the data model, the 

introduction of functionality and ensuring reliable operation of the software. Each of 

these functions in turn can be implemented by one of the options offered in the work. 

Their combination is carried out by applying the technology of morphological maps. 

Based on the results of morphological map processing, the most functional software is 

selected in terms of implementation of selected functions (criteria). Based on the 

results of further rating of alternative solutions and multi-criteria evaluation of their 

quality according to several partial criteria of optimality, the final decision is made on 

the selection of the most effective software option. 

A comprehensive solution within the improved method of forming a typical 

version of the GHG ACS CIF is an approach that is formed on the basis of criteria 

calculated in previous stages of work and which most fully characterize a particular 

ACS CIF in terms of its topology, architecture (including workstations) and software, 

and also its inherent functions and allows you to choose among the alternatives for the 

construction of ACS the best (rational). 

The method of determining the impact of threats on the functioning of promising 

warranty ACS CIF includes a semantic model of confrontation of the GHG ACS CIF 

protection system with the attacking party, an algorithm for detecting and recovering 

data in the GHG ACS CIF and a model for assessing the security of GHG ACS CIF. 

The solution of the problem of confrontation between the security system of the 

ACS CIF and the attacking party is based on the procedure of potentially possible 

crypto-conversion of information in the system. Its implementation allowed to plan 

measures and choose rational methods to repel the attack of the attacking party and 

mitigate its consequences and, in contrast to existing ones, to monitor the impact of 

malware, knowingly fake software and malicious encryption codes on information 

technology processes in ACS CIF. 

The solution of the problem of detection and recovery of data in ACS CIF is 

based on the technology of cluster analysis, the use of which allows comparable data 

to be divided into groups so that subtasks within groups were similar to each other, 

and subtasks from different groups differed significantly. As a result, it allowed to 

divide many tasks into groups and form a tree-like hierarchical structure of a number 

of subtasks in each and during the simulation experiment to explore the possibility of 

using cluster analysis to parallelize vulnerabilities or true key values used to encrypt 

data and evaluate stability. from external cybernetic influences and cryptocurrencies. 
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The obtained result will significantly depend on the following factors: the absence of 

clearly the best criterion for the quality of clustering; uncertainty about the previous 

number of clusters for a certain criterion; the dependence of the clustering result on 

the degree of proximity of the tasks for the recovery of encrypted data, the choice of 

which is also subjective and determined by the expert. As a result, it allows to create 

prerequisites for assessing the stability of cryptosystems. 

A comprehensive solution within the developed method of determining the impact of 

threats on the operation of promising warranty ACS CIF is a model for assessing the state of 

protection of promising ACS CIF from threats of integrity, confidentiality and availability, 

which, in contrast, allows to assess events that may affect and directly or indirectly harm its 

owners and users, make informed decisions about the state of protection of ACS CIF from 

the impact of cyber attacks and, as a result, protect ACS CIF from unauthorized access 

(UHA) to its resources and information circulating in it. 

The simulation experiments on the comparative evaluation and selection of the 

prototype of the MI topology, the configuration of the workstation and the software of the 

GHG ACS of the CIF of the applied level are carried out. The possibilities of application of 

cluster analysis for parallelization of processes of search of vulnerabilities or true values of  

keys used for data encryption, and also estimation of stability of cryptosystems from external 

cybernetic influence and cryptocurrencies are investigated in the work. 

A comprehensive solution in the dissertation research is information technology 

to create promising guaranteed ACS CIF, the implementation of which, in contrast to 

existing: allows you to assess events that may affect the information and technological 

processes on the CIF and cause damage to both owners and users; provides guaranteed 

provision to subscribers of necessary services and / or services, which in the given 

modes and conditions of application, taking into account the state of protection of such 

systems from threats of violation of integrity, confidentiality and availability, may be 

reasonably trusted. The implementation of this IT also contributes to:  

increase, due to the prompt identification of the set of possible most significant 

threats, the effectiveness of the actions of persons responsible for ensuring the safety 

of GHG ACS CIF;  

reduction of time for making well-considered management decisions on the 

construction of GHG ACS CIF. 

Keywords: security, impact, warranty, availability, efficiency, tool, computer, 

confidentiality, critical infrastructure, network, reliability, program, prototype, 

integrity, functionality, system, topology, management 
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ʊʊʍ ï  ʪʘʢʪʠʢʦ-ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
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ɺʉʊʋʇ 
 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʣʶʯʦʚʦʶ ʪʝʥʜʝʥʮʽʻʶ ʨʦʟʚʠʪʢʫ 

ʩʫʯʘʩʥʦʾ ʩʚʽʪʦʚʦʾ ʮʠʚʽʣʽʟʘʮʽʾ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ 

ʮʴʦʤʫ ʩʣʫʛʫʻ  ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʣʦʛʽʩʪʠʢʠ, ʩʠʩʪʝʤʠ ʧʨʦʜʘʞ, 

ʩʝʨʚʽʩʫ ʪʦʱʦ. ɽʢʩʧʝʨʪʠ ʬʽʥʘʥʩʦʚʦʛʦ 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 ʚʠʤʘʛʘʪʠʤʝ ʩʫʪʪʻʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, 

ʚʣʘʩʥʝ, ʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʽʥʜʫʩʪʨʽʾ. ɹʽʣʴʰʦʶ ʤʽʨʦʶ ʮʝ 

ʩʪʦʩʫʚʘʪʠʤʝʪʴʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ (ɸʉ), ʚʢʣʶʯʝʥʠʭ ʚ ʢʦʥʪʫʨʠ ʫʧʨʘʚʣʽʥʥʷ  

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʘ/ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (ɯʊʇ) ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ 

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

ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʚʪʨʫʯʘʥʴ ʽ  ʟʘʛʨʦʟ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʧʦʩʣʫʛʠ ʪʘ/ʘʙʦ ʩʝʨʚʽʩʠ ʆʂɯ. 

ʅʝʛʘʪʠʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ 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 

ʽʥʬʦʨʤʘʮʽʡʥʦ-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 ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʘʩʦʙʠ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ;  

ʪʝʭʥʦʣʦʛʽʯʥʘ ʥʝʨʽʚʥʽʩʪʴ ʆʂɯ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ 

ʽʥʰʠʭ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ;  

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʛʣʠʙʠʥʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʜʣʷ ʧʦʪʨʝʙ ʆʂɯ 

ʥʦʚʽʪʥʽʭ ʟʘʭʠʱʝʥʠʭ ɸʉʋ, ʘ ʪʘʢʦʞ ʧʦʜʝʢʫʜʠ 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 ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ 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 
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ʪʝʭʥʦʛʝʥʥʠʭ ʚʪʨʫʯʘʥʴ ʪʘ ʟʘʛʨʦʟ 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 ʨʝʟʫʣʴʪʘʪʘʤʠ ʾʭ ʜʦʩʣʽʜʞʝʥʴ  ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʦʩʦʙʣʠʚʽʩʪʶ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 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 ʉʪʨʘʪʝʛʽʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ (ʋʢʘʟ 

ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ˉ 287/2015 ʚʽʜ 26.05.2015 ʨ.), çʇʦʨʷʜʢʫ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ ɯʊʉ 

ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʝʨʞʘʚʠè (ʇʦʩʪʘʥʦʚʘ ʂʄ ʋʢʨʘʾʥʠ ˉ 518 ʚʽʜ 

19.06.2019 ʨ.), çʆʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʘʭ ʪʘ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤʘʭ 

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), 

ʷʢʽ ʫ 2020 ʨʦʮʽ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʚ ɯʊɻɯʇ ʅɸʅ ʋʢʨʘʾʥʠ, ɯʇʄʄʉ ʅɸʅ ʋʢʨʘʾʥʠ ʽ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʮʝʥʪʨʽ 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 ʥʝʦʙʭʽʜʥʽ ʧʦʩʣʫʛʠ ʪʘ/ʘʙʦ ʩʝʨʚʽʩʠ, ʷʢʠʤ ʚ 

ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʽ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ  ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʚʽʜ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ, ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ (ʎʂɼ) 

ʤʦʞʣʠʚʦ ʚʠʧʨʘʚʜʘʥʦ ʜʦʚʽʨʷʪʠ.  
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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) ʨʦʟʨʦʙʠʪʠ 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 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʪʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ 

ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʽ  ʪʝʭʥʦʛʝʥʥʠʭ ʚʪʨʫʯʘʥʴ ʪʘ ʟʘʛʨʦʟ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ï 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʽʷ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ  ʇɻ 

ɸʉʋ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ 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, çʝʚʨʠʩʪʠʯʥʽè (ʝʢʩʧʝʨʪʥʽ) ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ï ʤʝʪʦʜ ɼʝʣʴʬʠ, ʤʝʪʦʜ 

ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ  (ʄɸɯ) ʪʘ ʤʝʪʦʜ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ, ʘ ʪʘʢʦʞ ʤʝʪʦʜ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʢʘʨʪ, ʤʝʪʦʜʠ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʤʝʪʦʜʠ 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 ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉ ʧʝʨʝʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ. ʅʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʻ: 

1) ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʥʘ ʧʨʦʮʝʩʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʷʢʦʛʦ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʩʝʤʘʥʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʪʠʙʦʨʩʪʚʘ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ 

ʇɻ ɸʉʋ ʆʂɯ ʟ ʘʪʘʢʫʶʯʦʶ ʩʪʦʨʦʥʦʶ, ʘʣʛʦʨʠʪʤʫ ʜʝʪʝʢʪʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʜʘʥʠʭ ʪʘ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚʽʜ ʟʘʛʨʦʟ 

ʧʦʨʫʰʝʥʥʷ 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; 

2) ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢʦʛʦ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ 
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ʧʨʦʮʝʜʫʨʠ ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʨʦʮʝʜʫʨʠ ʚʠʙʦʨʫ 

ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʧʨʦʮʝʜʫʨʠ  ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʇɿ ʇʈ ʪʘ 

ʧʨʦʮʝʜʫʨʠ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ 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 ʟʦʚʥʽʰʥʽʭ ɯʈ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʜʦʩʪʫʧ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦ ʪʘʢʠʭ ɯʈ, ʢʝʨʫʚʘʥʥʷ ʾʭ ʦʙʤʽʥʦʤ, ʧʝʨʝʜʘʯʝʶ ʪʘ ʤʘʰʠʥʥʦʶ 

ʧʝʨʝʨʦʙʢʦʶ, ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʦʰʫʢʫ ʽ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʫ ʟʦʚʥʽʰʥʽʭ ʽ 

ʚʥʫʪʨʽʰʥʽʭ ʜʞʝʨʝʣʘʭ, ʾʾ ʨʝʻʩʪʨʘʮʽʾ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʙʨʦʙʢʠ, ʘ ʪʘʢʦʞ 

ʧʨʦʮʝʩʠ ʟʘʭʠʩʪʫ 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 ʟʘʭʠʱʝʥʦʩʪʽ 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 ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʩʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ ɸʉʋ ʚʽʜ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʎʂɼ) 

ʧʨʠʙʣʠʟʥʦ ʥʘ 12%; 

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

ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʇɸɿ ʪʘ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 18 - 20%. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʦ ʚ:  

ɯʥʩʪʠʪʫʪʽ ʧʨʦʙʣʝʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʘʰʠʥ ʽ ʩʠʩʪʝʤ ʅɸʅ ʋʢʨʘʾʥʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʧʨʦʙʣʝʤʠ 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 ʰʠʬʨʫʚʘʥʥʽ 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 ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟʘʭʠʩʪʫ ʪʘʢʠʭ ɯʊʉ ʚʽʜ ʩʫʯʘʩʥʠʭ ʢʽʙʝʨʟʘʛʨʦʟ (ɸʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 04.01.2021); 
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ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʤʫ ʊʝʭʥʽʯʥʦʤʫ ʋʥʽʚʝʨʩʠʪʝʪʽ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʤʘʛʽʩʪʨʘʥʪʽʚ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 050627 çɯʥʞʝʥʝʨʽʷ ʝʣʝʢʪʨʦʥʽʢʠ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʠè ʟʘ 

ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ çɯʥʬʦʨʤʘʮʽʡʥʘ 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 

ʦʮʽʥʶʚʘʥʥʷ ʇɿ ʦʜʥʘʢʦʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʥʘ ʧʨʠʢʣʘʜʽ ʉʋɹɼ ʪʘ 

ʉɽɼʆ), ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʛʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; [5] 

ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʙʦʨʫ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʷʢʦʩʪʽ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʇɿ ʩʫʯʘʩʥʠʭ ɸʉ; [6] ï ʘʣʛʦʨʠʪʤ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ ʩʝʨʝʜ ʤʥʦʞʠʥʠ ʽʩʥʫʶʯʠʭ 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 ʩʝʛʤʝʥʪʽʚ ʪʘ ʦʙôʻʢʪʽʚ 

ʝʢʦʥʦʤʽʢʠ ʜʝʨʞʘʚ ʩʚʽʪʫ ʚʽʜ ʟʘʛʨʦʟ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ; [10] ï 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʽ ʬʫʥʢʮʽʡ ʇɿ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; [11] ï 

ʘʣʛʦʨʠʪʤ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ɯʉ ʥʘ ʧʽʜʩʪʘʚʽ ʟʘʟʜʘʣʝʛʽʜʴ ʦʙʨʘʥʦʛʦ 

ʥʘʙʦʨʫ ʦʟʥʘʢ (ʚʣʘʩʪʠʚʦʩʪʝʡ) ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ; [12] ï 

ʧʨʦʮʝʜʫʨʘ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʝʪʝʢʪʫʚʘʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʇɿ ʥʘ ʙʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʚʠʜʽʣʝʥʥʷ ʟʥʘʯʠʤʠʭ ʦʟʥʘʢ ʚ ɯʊ ʩʠʩʪʝʤʘʭ; [14, 19] ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ ʦʧʝʨʘʮʽʡ 

ʧʦʰʫʢʫ ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ ʟʘʩʪʦʩʦʚʘʥʠʭ ʢʣʶʯʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʤʽʩʮʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ 

ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʚʽʜʢʠ ɯʊʉ; [15] ï  ʰʣʷʭʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʜʫʨʦʶ 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 
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ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ, ʘ ʪʘʢʦʞ ɯʊ-

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

ʪʝʭʥʦʣʦʛʽʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʙʝʟʜʨʦʪʦʚʠʭ ʪʦʯʦʢ ʜʦʩʪʫʧʫ ʪʘ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʾʭ ʦʙʨʦʙʢʠ ʚ ɸʉ; [20] ï ʧʨʦʮʝʜʫʨʘ 

ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʢʽʙʝʨʟʘʭʠʩʪʫ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ ʚʽʜ 

ʚʧʣʠʚʫ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʚʝʢʪʦʨʽʚ ʘʪʘʢ, ʟʦʢʨʝʤʘ ʚʽʜ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʦʛʦ ʇɿ; [21] ï 

ʪʝʭʥʦʣʦʛʽʷ ʟʘʭʠʩʪʫ ʩʝʨʝʜʦʚʠʱʘ IoT ʚʽʜ ʚʠʧʘʜʢʦʚʠʭ ʘʙʦ ʩʧʨʷʤʦʚʘʥʠʭ ʘʪʘʢ ʪʘ ʰʢʽʜʣʠʚʦʛʦ 

ʇɿ ʥʘ ʝʪʘʧʘʭ ʨʦʟʨʦʙʢʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʜʦʧʦʚʽʜʘʣʠʩʷ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʪʘ 

ʩʝʤʽʥʘʨʘʭ, ʩʝʨʝʜ ʷʢʠʭ: V-ʘ ʅʊʂ ʇʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷè (ʤ. ʂʠʾʚ, ɺɯʊɯ ʅʊʋʋ ñʂʇɯò ʄʆ 

ʋʢʨʘʾʥʠ, 2010), ʅʊʂ çʇʨʦʙʣʝʤʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʽʥʬʨʦʨʤʘʮʽʡʥʦ-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 International 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 ʥʘʫʢʦʚʠʭ 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 ʩʧʽʚʘʚʪʦʨʽʚ 

ʦʧʫʙʣʽʢʦʚʘʥʦ 1 ʥʘʫʢʦʚʫ ʩʪʘʪʪʶ ʽ 1 ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ. 

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

ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ, ʚʩʪʫʧʫ, ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ (ʚ ʢʽʥʮʽ ʢʦʞʥʦʛʦ ʨʦʟʜʽʣʫ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʜʠʩʝʨʪʘʮʽʾ) ʽ 148 

ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, 48 ʨʠʩʫʥʢʽʚ, 38 ʪʘʙʣʠʮʴ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʟʘ 

ʯʦʪʠʨʤʘ ʨʦʟʜʽʣʘʤʠ ʤʽʩʪʠʪʴ 149 ʫʥʽʢʘʣʴʥʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʽ ʟʘʡʤʘʻ 12 ʩʪʦʨʽʥʦʢ. ɿʘʛʘʣʴʥʠʡ 

ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ï 181 ʩʪʦʨʽʥʢʘ. ʂʽʣʴʢʽʩʪʴ ʩʪʦʨʽʥʦʢ ʜʦʜʘʪʢʫ ï 35. 
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ʈʦʟʜʽʣ 1 

ɸʅɸʃɯɿ ʉʊɸʅʋ ʇʈʆɹʃɽʄʀ ʎʀʌʈʆɺʆɰ ʊʈɸʅʉʌʆʈʄɸʎɯɰ ʊɸ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ɻɸʈɸʅʊʆɿɼɸʊʅʆʉʊɯ ʆɹôɭʂʊɯɺ ʂʈʀʊʀʏʅʆɰ 

ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ɺ ʋʄʆɺɸʍ ɺʇʃʀɺʋ ɿɸɻʈʆɿ ɯ ʋʈɸɿʃʀɺʆʉʊɽʁ 
 

ʃʶʜʩʪʚʫ (ʟʘ ʦʮʽʥʢʘʤʠ) ʙʽʣʷ 60 ʪʠʩʷʯ ʨʦʢʽʚ. ɿʘ ʮʝʡ ʯʘʩ ʟʤʽʥʠʣʦʩʷ ʧʦʥʘʜ 1800 

ʧʦʢʦʣʽʥʴ, ʟ ʷʢʠʭ ʣʠʰʝ ʜʚʘ ʧʦʢʦʣʽʥʥʷ ʚʦʣʦʜʽʣʠ ʘʪʦʤʥʦʶ ʝʥʝʨʛʽʻʶ, ʪʝʣʝʙʘʯʝʥʥʷʤ, 

ʘʚʽʘʮʽʻʶ, ʣʘʟʝʨʘʤʠ, ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʡ ʪʽʣʴʢʠ ʦʜʥʦʤʫ ʟ ʥʠʭ ʚ ʮʝʡ ʧʝʨʽʦʜ ʚʣʘʩʪʠʚʦʶ 

ʚʠʷʚʠʣʘʩʴ ʽʥʬʦʨʤʘʮʽʡʥʘ ʛʣʦʙʘʣʽʟʘʮʽʷ. ɰʾ ʚʠʥʠʢʥʝʥʥʶ ʫ XVIII  ï XIX  ʩʪ. ʩʧʨʠʷʣʠ: 

ʧʦ-ʧʝʨʰʝ, ʯʦʪʠʨʠ ʩʚʽʪʦʚʽ ʽʥʜʫʩʪʨʽʘʣʴʥʽ ʪʘ ʦʜʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʨʝʚʦʣʶʮʽʾ; 

ʧʦ-ʜʨʫʛʝ, ʜʚʘ ʧʨʦʩʪʠʭ, ʘʣʝ ʥʘʜʟʚʠʯʘʡʥʦ ʟʤʽʩʪʦʚʥʠʭ ʟʘʢʦʥʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ 

ɻʦʨʜʦʥʦʤ ʄʫʨʦʤ (ʦʜʥʠʤ ʽʟ ʟʘʩʥʦʚʥʠʢʽʚ ʢʦʨʧʦʨʘʮʽʾ ɯʥʪʝʣ), ʷʢʠʡ ʬʘʢʪʠʯʥʦ ʧʦʷʩʥʶʻ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʨʫʙʝʞʽ ʪʠʩʷʯʦʣʽʪʴ ʧʨʦʩʪʦʨʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʈʦʙʝʨʪʦʤ ʄʝʪʢʘʣʬʦʤ 

(ʚʠʥʘʭʽʜʥʠʢʦʤ ʥʘʡʧʦʰʠʨʝʥʽʰʦʾ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ), ʷʢʠʡ 

ʢʦʥʩʪʘʪʫʻ, ʱʦ ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ ɯʊ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʦʙʫʤʦʚʠʣʦ ʧʦʷʚʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ. 

ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʦʙʫʤʦʚʠʣʦ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʧʨʠʟʚʝʣʦ ʜʦ ʩʠʥʪʝʟʫ ʜʚʦʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ï ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʡ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦʟʚʦʣʠʣʦ ʚʠʦʢʨʝʤʠʪʠʩʴ ʷʢ ʜʝʷʢʠʤ ʛʣʦʙʘʣʴʥʠʤ 

ʩʫʙʩʪʘʥʮʽʷʤ ï ʩʧʦʯʘʪʢʫ ʧʨʦʩʪʦʨʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ, ʘ ʟʛʦʜʦʤ ʡ ʧʨʦʩʪʦʨʫ 

ʢʽʙʝʨʥʝʪʠʯʥʦʤʫ. ɸʣʝ, ʨʘʟʦʤ ʟ ʮʠʤ, ʧʠʪʘʥʥʷ ʱʦʜʦ ʤʽʞʜʝʨʞʘʚʥʦʛʦ ʧʘʨʠʪʝʪʫ ʪʘ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʽ ʢʽʙʝʨʧʨʦʩʪʦʨʘʭ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʘʢʠʭ ʧʨʦʩʪʦʨʽʚ, ʷʢ 

ʥʘʟʝʤʥʠʡ, ʤʦʨʩʴʢʠʡ, ʧʦʚʽʪʨʷʥʠʡ ʪʘ ʢʦʩʤʽʯʥʠʡ, ʟʘʣʠʰʠʣʦ ʚʽʜʢʨʠʪʠʤʠ, ʪʦʙʪʦ ʪʘʢʠʤʠ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚôʷʟʢʫ [1, 2]. 

ʊʘʢʠʡ ʩʪʘʥ ʩʧʨʘʚ ʧʦʷʩʥʶʻʪʴʩʷ ʧʝʨʝʜʫʩʽʤ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʩʫʯʘʩʥʝ 

ʩʫʩʧʽʣʴʩʪʚʦ, ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʪʘ ʢʽʙʝʨʧʨʦʩʪʦʨʠ ʥʠʟʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʢʽʙʝʨʦʧʝʨʘʮʽʡ, 

ʷʢʽ ʜʣʷ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʜʝʨʞʘʚ ʥʠʥʽ:  

1) ʩʪʘʣʠ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʾʭ ʚʥʫʪʨʽʰʥʴʦʾ ʽ ʟʦʚʥʽʰʥʴʦʾ ʧʦʣʽʪʠʢʠ;  

2) ʚʽʜʽʛʨʘʶʪʴ ʩʫʪʪʻʚʫ ʨʦʣʴ ʚ ʾʭ ʝʢʦʥʦʤʽʯʥʦʤʫ ʽ ʩʦʮʽʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ;  

3) ʩʚʽʜʯʘʪʴ ʧʨʦ ʾʭ ʚʩʪʫʧ ʜʦ ʷʢʽʩʥʦ ʥʦʚʦʾ ʬʘʟʠ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ï ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʪʘ ʢʽʙʝʨʧʨʦʪʠʙʦʨʩʪʚʘ [3]. 

ʅʘʨʷʜʫ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʜʦ ʷʢʠʭ ʦʪʨʠʤʘʣʠ ʜʦʩʪʫʧ ʧʝʨʝʩʽʯʥʽ 

ʛʨʦʤʘʜʷʥʠ, ʪʘ ʾʭ ʧʝʨʝʭʦʜʦʤ ʚ ʭʤʘʨʫ, ʚʠʥʘʡʜʝʥʥʷʤ ʧʦʪʫʞʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʪʘ ʚʙʫʜʦʚʘʥʠʭ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ, ʱʦ ʩʧʨʠʷʣʦ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʨʠʡʥʷʪʪʷʤ ʨʽʰʝʥʴ ʫ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʚʩʝ ʮʝ ʩʧʦʥʫʢʘʻ ʢʨʘʾʥʠ ʩʚʽʪʫ ʥʝ ʪʽʣʴʢʠ ʜʦ ʛʣʦʙʘʣʴʥʦʾ 

ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʪʘ ʦʪʨʠʤʘʥʥʶ ʥʠʤʠ ʧʝʚʥʠʭ ʧʝʨʝʚʘʛ, ʘʣʝ ʡ ʩʧʨʠʷʻ ʚʠʥʠʢʥʝʥʥʶ ʥʠʟʢʠ 

ʧʨʦʙʣʝʤ ï ʧʝʨʝʜʫʩʽʤ ʙʝʟʧʝʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʨʦʙʣʷʯʠ ʧʨʠ ʮʴʦʤʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʮʠʭ 

ʢʨʘʾʥ ʙʽʣʴʰ ʚʨʘʟʣʠʚʦʶ ʜʦ ʟʘʛʨʦʟ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ 
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ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʢʣʽʟʤʽʚ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʤʦʞʝ ʙʫʪʠ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʚʩʽʭ 

ʩʬʝʨ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʡ ʧʝʨʝʜʫʩʽʤ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʨʝʘʣʽʟʘʮʽʾ ʷʢʦʾ ʚ ʦʩʪʘʥʥʽʤ 

ʯʘʩʦʤ, ʧʦʯʠʥʘʶʯʠ ʟ 60-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʩʧʨʠʷʣʘ ʧʦʷʚʘ ʤʝʡʥʬʨʝʡʤʽʚ ʪʘ ʙʘʟ 

ʜʘʥʠʭ, ʥʘʩʪʽʣʴʥʠʭ ʩʠʩʪʝʤ ʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ, ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʦʙʦʪʠ ʢʦʤʧʘʥʽʡ, ɯʥʪʝʨʥʝʪʫ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʤʦʙʽʣʴʥʦʛʦ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʜʦʩʪʫʧʫ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, big data ʪʘ IOT, ʙʝʟʧʽʣʦʪʥʠʭ 

ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ, ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʦʱʦ (ʨʠʩ.1.1). 

 

 

 

 

ʈʠʩ.1.1. ʅʘʩʢʨʽʟʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

 

ʅʘʩʣʽʜʢʦʤ ʪʘʢʠʭ ʽʥʥʦʚʘʮʽʡ ʩʪʘʣʦ ʪʝ, ʱʦ ʛʨʘʥʠʮʽ ʧʦʤʽʞ ʽʥʜʫʩʪʨʽʷʤʠ ʧʦʯʘʣʠ 

ʧʦʩʪʫʧʦʚʦ ʟʥʠʢʘʪʠ, ʘ ʟʤʽʥʠ ʙʽʟʥʝʩ-ʣʘʥʜʰʘʬʪʫ ʧʦʯʘʣʠ ʨʝʛʫʣʷʨʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʯʝʨʝʟ 

ʢʦʞʥʽ 3-5 ʨʦʢʽʚ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʤʫ ʻ ʧʨʦʮʝʩʠ, ʷʢʽ ʜʦ ʮʴʦʛʦ ʯʘʩʫ:  

ʧʦ-ʧʝʨʰʝ, ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʢʦʤʫʥʽʢʘʮʽʾ ʩʧʨʠʷʣʠ: 

ʩʪʘʥʦʚʣʝʥʥʶ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ; 

ʚʠʥʠʢʥʝʥʥʶ ʪʝʭʥʦʣʦʛʽʾ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʦʰʪʦʚʦʛʦ ʦʙʤʽʥʫ;  

ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʦʙʤʽʥʫ ʤʠʪʪʻʚʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ;  

ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ ʚʽʜʝʦ ʟʚôʷʟʢʫ ʪʘ ɯʥʪʝʨʥʝʪ ʪʝʣʝʬʦʥʽʾ; 

ʧʦ-ʜʨʫʛʝ, ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʢʨʠʪʠʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠʟʚʝʣʠ ʜʦ: 

ʩʪʚʦʨʝʥʥʷ ʣʦʢʘʣʴʥʠʭ (ʢʦʨʧʦʨʘʪʠʚʥʠʭ) ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʝʨʝʞ;  

ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ;  

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ;  

ʨʦʟʚʠʪʢʫ ʉɽɼʆ, ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ;  

ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʧʣʘʥʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚ; 

ʨʦʟʚʠʪʢʫ ʧʦʩʣʫʛ ɯʥʪʝʨʥʝʪ-ʙʘʥʢʽʥʛʫ, ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʪʦʱʦ. 

3D-ʜʨʫʢ 

ɸʫʪʝʥʪʠʬʽʢʘʮʽʷ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʚʠʧʘʜʢʽʚ 

ʟʜʠʨʥʠʮʪʚʘ 

ʄʦʙʽʣʴʥʽ 

ʧʨʠʩʪʨʦʾ 

ʊʝʭʥʦʣʦʛʽʾ 

ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ 

ʟʥʘʭʦʜʞʝʥʥʷ 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ 

ɯʥʪʝʨʬʝʡʩʠ ʚʟʘʻʤʦʜʽʾ 

ʣʶʜʠʥʠ ʟ ʇɽʆʄ 

ɺʝʣʠʢʽ ʜʘʥʽ ʪʘ 

ʧʨʦʩʫʥʫʪʽ ʘʣʛʦʨʠʪʤʠ 

ɹʘʛʘʪʦʨʽʚʥʝʚʘ 

ʚʟʘʻʤʦʜʽʷ ʟ ʢʣʽʻʥʪʦʤ, 

ʧʝʨʩʦʥʽʬʽʢʘʮʽʷ ʟʘ 

ʢʣʽʻʥʪʩʴʢʠʤ 

ʧʨʦʬʽʣʝʤ 

ɼʦʜʘʥʘ ʜʽʡʩʥʽʩʪʴ ʪʘ 

ʧʝʨʝʥʦʩʠʤʽ ʛʘʜʞʝʪʠ 

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ 
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ʗʢ ʨʝʟʫʣʴʪʘʪ, ʝʢʩʧʝʨʪʠ ʬʽʥʘʥʩʦʚʦʛʦ ʨʠʥʢʫ ʧʨʦʛʥʦʟʫʶʪʴ, ʱʦ ʜʦ 2025 ʨʦʢʫ ʜʦ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʙʫʜʫʪʴ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʙʽʟʥʝʩʫ, 

ʧʨʠʻʜʥʘʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʙʘʛʘʪʦ ʥʦʚʠʭ ʥʘʧʨʷʤʽʚ (ʪʘʙʣʠʮʷ 1.1), ʘ  ʜʦʭʽʜ  ʩʚʽʪʦʚʦʾ 

ʊʘʙʣʠʮʷ 1.1 

ʇʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʢʨʘʾʥʘʭ ʩʚʽʪʫ 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʩʦʶʟ ʉʐɸ ʂʠʪʘʡ ʋʢʨʘʾʥʘ 

ʅʦʚʽ ʘʜʘʧʪʠʚʥʽ ʽ ʨʦʟʫʤʥʽ 

ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ; 

ʎʠʬʨʦʚʝ, ʚʽʨʪʫʘʣʴʥʝ ʽ 

ʨʝʬʣʝʢʩʦʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ; 

ʄʦʙʽʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʩʧʨʦʤʦʞʥʽ ʢʦʦʧʝʨʫʚʘʪʠʩʷ (ʤʝ- 

ʨʝʞʝʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʜʠʥʘ-

ʤʽʯʥʽ ʚʠʨʦʙʥʠʯʽ ʣʘʥʮʶʛʠ); 

ɺʠʨʦʙʥʠʯʠʡ 

çʣʶʜʠʥʦʮʝʥʪʨʠʟʤè; 

ɺʠʨʦʙʥʠʮʪʚʦ, ʦʨʽʻʥʪʦʚʘʥʝ 

ʥʘ ʩʧʦʞʠʚʘʯʘ 

ɺʠʤʽʨʶʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʴ 

ʧʨʦʮʝʩʽʚ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʥʩʦʨʽʚ; 

ʉʫʯʘʩʥʽ ʜʠʟʘʡʥ ʤʘʪʝʨʽʘʣʽʚ, 

ʪʝʭʥʦʣʦʛʽʾ ʩʠʥʪʝʟʫ ʪʘ ʦʙʨʦʙʢʠ; 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʽ ʚʽʟʫʘʣʽʟʘʮʽʷ 

ʩʪʘʣʦʛʦ (ʨʘʮʽʦʥʘʣʴʥʦʛʦ) 

ʚʠʨʦʙʥʠʮʪʚʘ; 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʙʽʦʽʥʬʦʨʤʘʪʠʢʠ, ʨʦʙʦʪʦʪʝʭʥʽʢʠ; 

ɺʠʨʦʙʥʠʮʪʚʦ ʛʥʫʯʢʦʾ 

ʝʣʝʢʪʨʦʥʽʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ 3D-ʜʨʫʢʫ; 

ʈʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ 

(ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ) 

ɯʂʊ-ʽʥʜʫʩʪʨʽʷ 

ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ; 

ɹʽʦʽʥʞʝʥʝʨʽʷ; 

ɺʠʩʦʢʦʧʨʦʜʫʢʪʠʚ

ʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ; 

ʉʫʯʘʩʥʽ 

ʤʘʪʝʨʽʘʣʠ; 

ʈʦʟʫʤʥʽ 

ʪʝʭʥʦʣʦʛʽʾ 

ɯʂʊ-ʽʥʜʫʩʪʨʽʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ (ʧʝʨʝʜʫʩʽʤ ʚ 

ʩʬʝʨʽ ʧʨʦʛʨʘʤʥʦʾ 

ʽʥʞʝʥʝʨʽʾ); 

ʅʦʚʽ ʢʦʤʧʦʟʠʮʽʡʥʽ 

ʤʘʪʝʨʽʘʣʠ ʽʟ ʟʘʜʘʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ; 

ʇʨʦʤʠʩʣʦʚʽ ʥʘʥʦ- ʪʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

(ʙʽʦʤʝʜʠʮʠʥʘ, 

ʬʘʨʤʘʮʝʚʪʠʢʘ ʪʘ 

ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ); 

ʉʪʚʦʨʝʥʥʷ ʨʦʟʫʤʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ; 

ʅʦʚʽ ʨʦʟʨʦʙʢʠ ʜʣʷ 

ʨʦʟʚʠʪ-ʢʫ ʢʦʩʤʽʯʥʦʾ 

ʛʘʣʫʟʽ 

 

ʝʢʦʥʦʤʽʢʠ ʚʽʜ ʧʨʦʷʚʽʚ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʦ 2025 ʨʦʢʫ ʤʦʞʝ ʩʷʛʥʫʪʠ ʜʦ 30 

ʪʨʣʥ. USD (ʨʠʩ.1.2). 

 
ʈʠʩ.1.2. ʇʨʦʛʥʦʟ ʜʦʭʦʜʫ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚʽʜ ʧʨʦʷʚʽʚ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

 

ʈʘʟʦʤ ʟ ʪʠʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʶʻ ʩʝʨʝʜʦʚʠʱʝ ʷʢ ʜʣʷ 

ʧʦʷʚʠ ʥʦʚʠʭ ʟʘʛʨʦʟ  ̔ʨʠʟʠʢʽʚ, ʪʘʢ ʡ ʧʝʨʝʜʫʤʦʚʠ ʱʦʜʦ ʟʘʭʠʩʪʫ ʚʽʜ ʥʠʭ. ɹʽʣʴʰʦʶ 

ʤʽʨʦʶ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʢʨʘʾʥ ʩʚʽʪʫ ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ (ʨʠʩ.1.3). [4, 5]. 
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ʈʠʩ.1.3. ʆʙôʻʢʪʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʢʨʘʾʥ ʩʚʽʪʫ. 

 

ʊʝʨʤʽʥ ʆʂɯ ʥʝ ʤʘʻ ʫʩʪʘʣʝʥʦʛʦ ʪʣʫʤʘʯʝʥʥʷ ʡ ʪʦʤʫ ʢʦʞʥʘ ʜʝʨʞʘʚʘ ʧʨʠʚʥʦʩʠʪʴ 

ʚ ʥʴʦʛʦ ʩʚʽʡ ʟʤʽʩʪ ʽ ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ. ʅʘʧʨʠʢʣʘʜ, ʫ ʉʐɸ ʧʽʜ ʆʂɯ ʨʦʟʫʤʽʶʪʴ 

ʢʦʤʧʣʝʢʩ ʬʽʟʠʯʥʠʭ ʪʘ ʚʽʨʪʫʘʣʴʥʠʭ ʘʢʪʠʚʽʚ, ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ, ʱʦ ʤʘʶʪʴ ʞʠʪʪʻʚʦ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʝʨʞʘʚʠ, ʨʫʡʥʫʚʘʥʥʷ ʘʙʦ ʥʝʜʽʻʟʜʘʪʥʽʩʪʴ ʷʢʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʦʢʨʝʤʠʭ ʾʭ ʝʣʝʤʝʥʪʽʚ, ʤʘʪʠʤʝ ʟʛʫʙʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ, 

ʝʢʦʥʦʤʽʢʠ, ʙʝʟʧʝʢʠ ʽ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʯʠ ʤʘʪʠʤʝ ʙʫʜʴ-ʷʢʫ ʢʦʤʙʽʥʘʮʽʶ ʟ 

ʧʝʨʝʣʽʯʝʥʠʭ ʥʘʩʣʽʜʢʽʚ (USA Patriot Act of 2001). ɺ ɭʉ ʜʦ ʆʂɯ ʚʽʜʥʦʩʷʪʴ ʘʢʪʠʚʠ, 

ʩʠʩʪʝʤʠ ʘʙʦ ʾʭ ʯʘʩʪʠʥʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʜʝʨʞʘʚʘʭ-ʯʣʝʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, 

ʷʢʽ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʩʥʦʚʥʠʭ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʩʦʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ, 

ʟʜʦʨʦʚôʷ, ʙʝʟʧʝʢʠ, ʝʢʦ-ʥʦʤʽʯʥʦʛʦ ʘʙʦ ʩʦʮʽʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʣʶʜʝʡ, ʘ ʪʘʢʦʞ 

ʧʦʨʫʰʝʥʥʷ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʷʢʠʭ ʤʘʪʠʤʝ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʝʨʞʘʚʠ 

ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʬʫʥʢʮʽʾ (COUNCIL DIRECTIVE 2008/114/EC of 8 December 2008 

on the identification and designation of European criti-cal infrastructures and the 

assessment of the need to improve their protection).  

ʇʝʨʝʣʽʢ ʆʂɯ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʧʦʜʘʥʦ ʚ ʪʘʙʣʠʮʽ 1.2.  
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ʊʘʙʣʠʮʷ 1.2 

ʇʝʨʝʣʽʢ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʩʝʢʪʦʨʽʚ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ 

 ̄
ʟ/ʧ 

ʉʝʢʪʦʨ 

ʂʨʘʾʥʘ 

ʉʐɸ 
ʐʚʝʡ
ʮʘʨʽʷ 

ɺʝʣʠʢʦ-
ʙʨʠʪʘʥʽʷ 

ʗʧʦʥʽʷ ʂʘʥʘʜʘ 

1. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ + + + + + 

2. ɸʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ + - + - - 

3. ɽʥʝʨʛʝʪʠʯʥʠʡ + + + - + 

4. ʌʽʥʘʥʩʦʚʦ-ʙʘʥʢʽʚʩʴʢʠʡ + + + + + 

5. ʇʨʦʜʦʚʦʣʴʯʠʡ (ʪʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ) + (+) + + - + 

6. ɼʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ + + + + + 

7. ʆʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ + + + + + 

8. ʊʨʘʥʩʧʦʨʪʥʠʡ + + + - + 

9. ɺʦʜʦʧʦʩʪʘʯʘʥʥʷ + (+) + + + + 

10 ʆʙʦʨʦʥʥʠʡ + - + - - 

11 ʗʜʝʨʥʠʡ + - + - - 

12 ʂʦʩʤʽʯʥʠʡ - - + - - 

13 ʍʽʤʽʯʥʠʡ + - + - - 

14 ɹʝʟʧʝʢʠ - + - - + 

15 ʇʨʦʤʠʩʣʦʚʠʡ + - - - + 

16 ʇʦʚʽʪʨʦʧʨʦʚʽʜʥʠʡ - - - + - 

17 ɿʘʣʽʟʥʠʯʥʠʡ - - - + - 

 

ʇʦʥʷʪʪʷ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʨʦʟʢʨʠʪʦ ʽ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʘʭ 

ʋʢʨʘʾʥʠ: ʉʪʨʘʪʝʛʽʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ (ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʽʜ 

26.05.2015 ˉ287/2015); ʉʪʨʘʪʝʛʽʾ ʢʽʙʝʨʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ (ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʽʜ 

15.03.2016 ˉ96 / 2016); ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ 

ʋʢʨʘʾʥʠè (05.10.2017, ˉ2163-VII); ʇʦʩʪʘʥʦʚʘʭ ʂʄʋ ʚʽʜ 19.06.2019 ʨ. ˉ 518 çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ɿʘʛʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ ʢʽʙʝʨʟʘʭʠʩʪʫ ʦʙ'ʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠè ʪʘ 

ʚʽʜ 09.10.2020 ʨ. ˉ 943 ʱʦʜʦ çɼʝʷʢʠʭ ʧʠʪʘʥʴ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠè. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʽʙʝʨʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠè [48] ʧʦʥʷʪʪʶ ʆʂɯ ʜʘʥʦ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ: çʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʽ 

ʦʙôʻʢʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʜʘʣʽ - ʦʙôʻʢʪʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ) - ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʫʩʪʘʥʦʚʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚôʷʟʘʥʘ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ/ʘʙʦ ʥʘʜʘʥʥʷʤ ʧʦʩʣʫʛ, ʱʦ ʤʘʶʪʴ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʢʦʥʦʤʽʢʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʙʝʟʧʝʢʠ 

ʥʘʩʝʣʝʥʥʷ, ʚʠʚʝʜʝʥʥʷ ʟ ʣʘʜʫ ʘʙʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢʠʭ ʤʦʞʝ ʩʧʨʘʚʠʪʠ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ, ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
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ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʘʧʦʜʽʷʪʠ ʤʘʡʥʦʚʫ ʰʢʦʜʫ ʪʘ/ʘʙʦ ʩʪʘʥʦʚʠʪʠ ʟʘʛʨʦʟʫ ʜʣʷ ʞʠʪʪʷ ʽ 

ʟʜʦʨʦʚôʷ ʣʶʜʝʡè. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʜʦ ʩʽʤʝʡʩʪʚʘ ʆʂɯ ʚ ʋʢʨʘʾʥʽ ʚʽʜʥʦʩʷʪʴ ʭʽʤʽʯʥʫ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʫ, ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʫ ʩʠʩʪʝʤʫ, ʘʚʪʦʤʦʙʽʣʴʥʽ ʤʘʛʽʩʪʨʘʣʽ, 

ʤʦʨʩʴʢʽ ʧʦʨʪʠ, ʘʪʦʤʥʫ ʝʥʝʨʛʝʪʠʢʫ, ʩʠʩʪʝʤʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ʋ 2015 ʨʦʮʽ ʜʦ ʆʂɯ ʚ 

ʋʢʨʘʾʥʽ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʟʘʢʣʘʜʠ ʤʝʜʠʮʠʥʠ ʪʘ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʬʽʥʘʥʩʦʚʠʡ ʩʝʢʪʦʨ. ɺ ʜʘʥʠʡ 

ʯʘʩ ʜʦ ʪʘʢʠʭ ʦʙ'ʻʢʪʽʚ ʧʨʠʡʥʷʪʦ ʚʽʜʥʦʩʠʪʠ ʢʽʙʝʨʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʱʦ ʩʪʘʣʘ ʢʣʶʯʦʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʨʝ ʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ, ʚʠʩʦʢʦ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʮʝʥʪʨʘʣʴʥʽ ʦʨʛʘʥʠ 

ʚʣʘʜʠ ̔  ʪ.ʧ., ʘ ʪʘʢʦʞ ʢʨʠʪʠʯʥʝ ʚʘʞʣʠʚʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ (ʨʠʩ.1.4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.1.4. ʂʨʠʪʠʯʥʦ-ʚʘʞʣʠʚʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ 

 

ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʝ ʇʦʩʪʘʥʦʚʦʶ ʂʄ ʋʢʨʘʾʥʠ ʚʽʜ 9 ʞʦʚʪʥʷ 2020 ʨ. ˉ 943 ʱʦʜʦ 

çɼʝʷʢʠʭ ʧʠʪʘʥʴ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠè [49] ʟʘʪʚʝʨʜʞʝʥʦ 

çʇʦʨʷʜʦʢ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠè ʪʘ 

çʇʦʨʷʜʦʢ ʚʥʝʩʝʥʥʷ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʦ ʜʝʨʞʘʚʥʦʛʦ 

ʨʝʻʩʪʨʫ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷè. ʇʦʩʪʘʥʦʚʦʶ ʂʄ ʋʢʨʘʾʥʠ ʚʽʜ 19 ʯʝʨʚʥʷ 2019 ʨ. ˉ 518 

çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɿʘʛʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ ʢʽʙʝʨʟʘʭʠʩʪʫ ʦʙ'ʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠè 

[50] ʚʠʟʥʘʯʝʥʦ ʧʝʨʝʣʽʢ ʙʘʟʦʚʠʭ ʚʠʤʦʛ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʟʘʭʠʩʪʫ ʦʙ'ʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ  

ʂʨʠʪʠʯʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʉʫʙô̒ ʢʪʠ  ʆʙô̒ ʢʪʠ 
ʉʠʩʪʝʤʠ 
ʟʘʭʠʩʪʫ 

ɿʘʩʦʙʠ 
ʟʘʭʠʩʪʫ 

ɿʘʩʦʙʠ 
ʫʧʨʘʚʣʽʥʥʷ 
ʙʝʟʧʝʢʦʶ 

ʃʶʜʠ 
(ʢʦʨʠʩʪʫʚʘʯʽ, 
ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ, 
ʦʧʝʨʘʪʦʨʠ ʩʠʩʪʝʤ 

ʪʦʱʦ) 

ɸʙʩʪʨʘʢʪʥʘ 
ʩʫʪʥʽʩʪʴ ʦʙ'ʻʢʪʽʚ 
(ʦʙʣʽʢʦʚʽ ʟʘʠʩʠ, 
ʤʘʨʢʝʨʠ ʜʦʩʪʫʧʫ 

ʪʦʱʦ) 

ʂʦʤʧʦʥʝʥʪʠ 
ʩʝʨʝʜʦʚʠʱʘ 
ʧʝʨʝʜʘʚʘʥʥʷ 
ʜʘʥʠʭ 

ʂʦʤʧʦʥʝʥʪʠ 
ʩʝʨʝʜʦʚʠʱʘ ʦʙʨʦʙʢʠ ʽ 
ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʂʦʤʧʦʥʝʥʪʠ 
ʢʝʨʫʶʯʠʭ ʽ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
ʩʠʩʪʝʤ 
ʽʥʬʦʨʤʘʮʽʾ 

ɻʣʦʙʘʣʴʥʽ ʽ 
ʣʦʢʘʣʴʥʽ 
ʢʦʤʧʶʪʝʨʥʽ 
ʤʝʨʝʞʽ 

ʄʫʣʴʪʠʧʨʦʪʦ
ʢʦʣʴʥʝ 
ʤʝʨʝʞʝʚʝ 
ʦʙʣʘʜʥʘʥʥʷ 

ɿʘʩʦʙʠ 
ʢʦʤʫʥʽʢʘʮʽʡ 
(ʩʤʘʨʪʬʦʥʠ, 
ʤʦʙʽʣʢʠ, 
ʩʠʩʪʝʤʠ 

ʚʽʜʝʦʢʦʥʬʝʨʝ
ʥʮʽʡ) 

ʄʦʙʽʣʴʥʽ 
ʩʠʩʪʝʤʠ 

ʆʧʝʨʘʮʽʡʥʽ 
ʩʠʩʪʝʤʠ 

ʉʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ɹɼ 

ʄʝʨʝʞʝʚʽ 
ʩʭʦʚʠʱʘ ʜʘʥʠʭ 

ɺʽʨʪʫʘʣʽʟʦʚʘʥʽ 
ʩʠʩʪʝʤʠ 

ʂʦʤʧʦʥʝʥʪʠ ʾʭ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 
ʪʘ ʧʽʜʪʨʠʤʢʠ 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ERP- ʩʠʩʪʝʤʠ  

SAP- ʩʠʩʪʝʤʠ  

ʂʦʤʧʦʥʝʥʪʠ ʾʭ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 
ʧʽʜʪʨʠʤʢʠ 
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ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʚʠʟʥʘʯʝʥʦ ʧʨʦʮʝʜʫʨʠ: 

ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʆʂɯ ʟʘʛʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ; 

ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʜʦ ʦʙ'ʻʢʪʽʚ ʟʘʭʠʩʪʫ 

ʦʙ'ʻʢʪʘ ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʆʂɯ; 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʦʙ'ʻʢʪʘ 

ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʆʂɯ; 

ʨʝʻʩʪʨʘʮʽʾ ʧʦʜʽʡ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʙ'ʻʢʪʘ ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʆʂɯ ʪʘ ʾʭ ʧʝʨʽʦʜʠʯʥʠʡ ʘʫʜʠʪ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʨʝʞʝʚʦʛʦ ʟʘʭʠʩʪʫ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ʦʙ'̒ʢʪʘ ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʆʂɯ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ɯʈ ʦʙ'ʻʢʪʘ 

ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʆʂɯ; 

ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʥʥʠʭ (ʟʦʚʥʽʰʥʽʭ) ʧʨʠʩʪʨʦʾʚ ʪʘ ʥʦʩʽʾʚ 

ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʙ'ʻʢʪʽ ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʆʂɯ; 

ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʙ'ʻʢʪʘ ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʆʂɯ; 

ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʨʦʟʤʽʱʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʦʙ'ʻʢʪʘ ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʆʂɯ. 

ɻʦʣʦʚʥʫ ʨʦʣʴ ʚ ʧʨʦʮʝʩʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʆʂɯ ʢʨʘʾʥ ʩʚʽʪʫ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʚʽʜʽʛʨʘʻ ʤʝʨʝʞʘ Internet. ɿʘʚʜʷʢʠ ʚʠʥʘʭʦʜʫ ʽ ʚʧʨʦʚʘʜʞʝʥʥʶ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʥʘʜʧʦʪʫʞʥʠʭ ɽʆʄ ʮʝ ʜʦʟʚʦʣʠʣʦ [5]: 

ʧʦ-ʧʝʨʰʝ, ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ ʩʚʽʪʦʚʠʭ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ ʧʨʘʢʪʠʯʥʦ ʚʩʴʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ ɿʝʤʣʷ; 

ʧʦ-ʜʨʫʛʝ, ʚʠʟʥʘʪʠ ʩʫʯʘʩʥʽ ɯʊ ʩʠʩʪʝʤʠ ʪʘ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʥʥʦʶ ʘʨʪʝʨʽʻʶ ʚʩʴʦʛʦ ʣʶʜʩʪʚʘ.  

ʉʘʤʝ ʮʝ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʪʦʛʦ, ʱʦ ʢʣʶʯʦʚʽ ʩʝʛʤʝʥʪʠ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʢʨʘʾʥ ʩʚʽʪʫ ʚʩʝ ʯʘʩʪʽʰʝ ʩʪʘʶʪʴ ʦʙôʻʢʪʘʤʠ ʜʝʩʪʨʫʢʪʠʚʥʠʭ 

ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʽ ʧʨʠʨʦʜʥʽʭ ʚʧʣʠʚʽʚ. ʉʪʘʪʠʩʪʠʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʧʘʜʽʚ ʥʘ 

ʆʂɯ ʚ ʩʚʽʪʽ ʪʘ ʤʦʞʣʠʚʽ ʩʮʝʥʘʨʽʾ ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʧʦʜʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʨʠʩ.1.5 

ʪʘ ʚ ʪʘʙʣʠʮʽ 1.3. 

 
ʈʠʩ.1.5. ʉʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʧʘʜʽʚ ʥʘ ʆʂɯ ʚ ʩʚʽʪʽ 

ʢʦʤʧʘʥʽʡ 

ʚʪʨʘʪʠʣʠ 

ʩʚʦʾʭ 

ʢʣʽʻʥʪʽʚ 

ʢʦʤʧʘʥʽʡ 

ʦʪʨʠʤʘʣʠ 

ʨʝʧʫʪʘʮʽʡʥʽ 

ʚʪʨʘʪʠ 

ʢʦʤʧʘʥʽʡ ʩʧʨʷʤʫʚʘʣʠ 

ʜʦʜʘʪʢʦʚʽ ʢʦʰʪʠ ʪʘ 

ʦʬʬʣʘʡʥ ʨʝʩʫʨʩʠ ʽ  

ʩʝʨʚʽʩʠ 

ʢʦʤʧʘʥʽʡ ʙʫʣʠ 

ʧʽʜʜʘʥʽ ʚʧʣʠʚʫ 

DDoS-ʘʪʘʢ 

ʢʦʤʧʘʥʽʡ ʥʝ ʤʘʣʠ ʟʤʦʛʠ 

ʧʽʩʣʷ ʚʧʣʠʚʫ DDoS-ʘʪʘʢ 

ʩʢʦʨʠʩʪʘ-ʪʠʩʷ ɯʥʪʝʨʥʝʪ-

ʩʝʨʚʽʩʘʤʠ 
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ʊʘʙʣʠʮʷ 1.3 

ʄʘʣʦʡʤʦʚʽʨʥʽ ʪʘ ʥʘʡʙʽʣʴʰ ʤʦʞʣʠʚʽ ʩʮʝʥʘʨʽʾ ʚʧʣʠʚʫ ʥʘ ʆʂɯ 
ʆʙ'̒ ʢʪʠ ʢʨʠʪʠʯʥʦʾ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʉʮʝʥʘʨʽʡ ʢʽʙʝʨʚʧʣʠʚʫ 
ʇʨʠʤʽʪʢʘ 

ʄʘʣʦʡʤʦʚʽʨʥʠʡ ʅʘʡʙʽʣʴʰ ʤʦʞʣʠʚʠʡ 

ɽʃɽʂʊʈʀʂɸ 

ʌʽʟʠʯʥʝ ʨʫʡʥʫʘʥʥʷ 
ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʘʙʦ ʣʽʥʽʡ 
ʟʚôʷʟʢʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʠʢʠ ʥʘ 
ʥʝʚʠʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ 

ɸʪʘʢʠ ʥʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʥʷ 
ʯʝʨʝʟ ʙʝʟʜʨʦʪʦʚʽ, ʤʦʜʝʤʥʽ ʪʘ 
ɯʥʪʝʨʥʝʪ ʟʻʜʥʘʥʥʷ ʤʦʞʝ ʩʪʘʪʠ 
ʧʨʠʯʠʥʦʶ ʣʦʢʘʣʴʥʦʛʦ 
ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʠʢʠ 

ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ ɯʥʪʝʨʥʝʪ 
ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʽʩʥʫʻ 
ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ 
ɸʉʋ ʝʣʝʢʪʨʠʯʥʠʭ 
ʢʦʤʧʘʥʽʡ 

ʊʈɸʅʉʇʆʈʊ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʧʦʪʷʛʘʭ 
ʧʘʣʴʥʦʛʦ, ʱʦ ʤʽʩʪʠʪʴ 

ʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ ʤʦʞʝ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʦʪʨʫʻʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ɸʪʘʢʫʶʯʠʡ ʤʦʞʝ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ 
ʧʽʜʢʣʶʯʠʪʠʩʷ ʜʦ ɸʉʋ 

ʟʘʣʽʟʥʠʯʥʠʤ ʨʫʭʦʤ ʡ ʚʠʢʣʠʢʘʪʠ 
ʟʽʪʢʥʝʥʥʷ ʝʣʝʢʪʨʦʧʦʪʷʛʽʚ, 
ʩʧʨʯʤʫʚʘʚʰʠ ʾʭ ʥʘ ʦʜʠʥ ʰʣʷʭ 

ɿ ʧʦʷʚʦʶ ʢʽʙʝʨʟʘʛʨʦʟ 
ʟʘʭʠʩʪ ʚʽʜ ʥʠʭ ʩʪʘʚ 

ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʥʘ 
ʪʨʘʥʩʧʦʨʪʽ 

ɺʆɼʅɯ  
ʈɽʉʋʈʉʀ 

ʅʠʥʽ ʟʷʚʠʣʘʩʴ ʟʘʛʨʦʟʘ 
ʟʜʽʡʩʥʥʥʷ ʘʪʘʢ ʥʘ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ 

ɺʦʜʘ ʤʦʞʝ ʙʫʪʠ ʬʽʟʠʯʥʦ 
ʟʘʨʘʞʝʥʘ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. 
ɸʣʝ ʯʠʩʝʣʴʥʽ ʧʝʨʝʚʽʨʢʠ ʾʾ ʩʢʣʘʜʫ 
ʟʚʦʜʷʪʴ ʮʝʡ ʨʠʟʠʢ ʟʘʨʘʞʝʥʥʷ ʜʦ 

ʤʽʥʽʤʫʤʫ 

ɹʽʣʰʫ ʯʘʩʪʠʥʫ ʛʨʦʰʝʡ, 
ʷʢʽ ʚʠʜʽʣʷʶʪʴʩʷ ʥʘ ʟʘʭʠʩʪ 
ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʜʦʮʽʣʴʥʦ 
ʟʦʩʝʨʝʜʠʪʠ ʩʘʤʝ ʥʘ ʾʭ 
ʬʽʟʠʯʥʦʤʫ ʟʘʭʠʩʪʽ 

ɽʅɽʈɻɽʊʀʂɸ 

ʌʽʟʠʯʥʝ ʨʫʡʥʫʚʘʥʥʷ 
ʥʘʬʪʦʧʝʨʝʨʦʙʥʠʭ ʟʘʚʦʜʽʚ ʽ 
ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 
ʜʦ ʪʠʤʯʘʩʦʚʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ 
ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʘʙʦ ʢʘʪʘʩʪʨʦʬʠ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ɺʠʚʝʜʝʥʥʷ ʟ ʣʘʜʫ ʤʝʨʝʞʽ 
ɯʥʪʝʨʥʝʪ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʚ 
ʩʠʩʪʝʤʽ ʪʦʨʛʽʚʣʽ ʥʘʬʪʦʶ (ʛʘʩʦʤ), 
ʤʦʞʝ ʟʫʧʠʥʠʪʠ ʧʨʦʮʝʩʠ 

ʢʫʧʽʚʣʽ/ʧʨʦʜʘʞʫ ʡ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʜʝʬʽʮʠʪʫ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ  

ɹʫʜʴ-̫ ʢʝ ʚʪʨʫʯʘʥʥʷ ʜʦ 
ɯʥʪʝʨʥʝʪ ʤʦʞʝ ʧʦʨʦʜʠʪʠ 
ʧʨʦʙʣʝʤʠ ʚ ʝʥʝʨʛʝʪʠʮʽ. 
ʇʨʠʢʣʘʜ ʪʘʢʦʤʫ ï ʚʠʚʝ-
ʜʝʥʥʷ ʟ ʣʘʜʫ ɸʉʋ ʪʨʘʥʩʩʠ 
ʙʽʨʩʴʢʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ. 

ʌɯʅɸʅʉʀ 

ʌʽʟʠʯʥʝ ʨʫʡʥʫʚʘʥʥʷ 
ʫʩʪʘʪʢʫʚʘʥʥʷ ʘʙʦ ʣʽʥʽʡ ʟʚʷʟʢʫ 
ʤʦʞʝ ʟʘʚʜʘʪʠ ʟʙʠʪʢʫ 
ʬʽʥʘʥʩʦʚʠʤ ʨʠʥʢʘʤ ʪʘ 
ʟʨʦʙʠʪʠ ʾʭ ʥʝʜʦʩʪʫʧʥʠʤʠ 
ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ 

ʂʽʙʝʨʘʪʘʢʠ ʥʘ ʤʝʨʝʞʝʚʝ ʘʙʦ 
ʩʝʨʚʝʨʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʚʠʢʦʨʠ-
ʩʪʦʚʫʚʘʥʝ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 
ʬʽʥʘʥʩʦʚʠʭ ʪʨʘʥʟʘʢʮʽʡ ʤʦʞʝ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʚʥʦʛʦ ʟʘʢʨʠʪʪʷ 

ʬʽʥʘʥʩʦʚʦʛʦ ʨʠʥʢʫ 

ɺʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ 
ʧʣʘʪʽʞʥʠʭ ʽ ʢʣʽʨʠʥʛʦʚʠʭ 
ʪʘ ʽʥʰʠʭ ʬʽʥʘʥʩʦʚʠʭ 
ʩʠʩʪʝʤ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 
ʜʦ ʪʦʛʦ, ʱʦ ʟʙʽʡ ʚ ʦʜʥʽʡ 
ʟ ʥʠʭ ʚʧʣʠʥʝ ʥʘ ʚʩʽ ʽʥʰʽ 

ɯʥʬʦʨʤʘʮʽʡʥʽ 
ʪʝʭʥʦʣʦʛʽʾ 

ʋʨʘʟʣʠʚʦʩʪʽ ʇɿ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʢʨʠʪʠʯʥʠʭ 
ʩʠʩʪʝʤ ʪʘ ʘʪʘʢ ʥʘ ʝʣʝʤʝʥʪʠ ʾʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʄʦʞʣʠʚʦʩʪʽ ʜʣʷ 
ʟʜʽʡʩʥʝʥʥʷ ʢʽʙʝʨʘʪʘʢ 
ʥʠʥʽ ʥʝʦʙʤʝʞʝʥʽ 

 

1.1 ʇʦʥʷʪʪʷ ʙʝʟʧʝʢʠ ʪʘ ʰʣʷʭʠ ʟʘʭʠʩʪʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʦʙôʻʢʪʘʤʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜ ʩʪʦʨʦʥʥʴʦʛʦ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ 

 

ɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʽʩʥʦ ʧʝʨʝʧʣʝʪʝʥʘ ʟʽ ʩʪʚʦʨʝʥʥʷʤ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʚ ʫʩʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ (dependability) 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ (ʨʠʩ.1.6). ʅʠʥʽ ʩʘʤʝ ʚʦʥʠ ʻ ʥʝʚʽʜôʻʤʥʠʤ ʩʝʛʤʝʥʪʦʤ 

ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʦʙôʻʢʪʘʭ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʦʱʦ.  

 
ʈʠʩ.1.6. ʊʠʧʦʚʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʆʂɯ 

ʊʠʧʦʚʘ ʘʨʭʽʪʝʢʪʫʨʘ ɸʉʋ ʆʂɯ 
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ʇʨʠ ʮʴʦʤʫ ʧʽʜ ʛʘʨʘʥʪʦʟʜʘʪʥʽʩʪʶ ɸʉʋ ʆʂɯ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʾʭ ʢʦʤʧʣʝʢʩʥʫ 

ʚʣʘʩʪʠʚʽʩʪʴ, ʱʦ ʧʦʻʜʥʫʻ ʘʩʧʝʢʪʠ ʥʘʜʽʡʥʦʩʪʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʢʽʙʝʨʥʝʪʠʯʥʦʾ 

ʙʝʟʧʝʢʠ ʡ ʟʘʙʝʟʧʝʯʫʻ ʟʜʘʪʥʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʘʜʘʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʦʚʽʨʯʽ ʧʦʩʣʫʛʠ ʪʘ 

ʚʠʢʦʥʫʚʘʪʠ ʧʦʪʨʽʙʥʽ ʬʫʥʢʮʽʾ ʚ ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʪʘ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ [6, 7]. 

ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʜʦʚʽʣʴʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʻ (ʨʠʩ.1.7):  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩ.1.7. ʊʘʢʩʦʥʦʤʽʯʥʘ ʩʭʝʤʘ ʛʘʨʘʥʪʦʟʜʘʪʥʦʩʪʽ ɸʉʋ ʆʂɯ 
 

ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ, ʪʦʙʪʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦ ʥʘʜʘʚʘʪʠ ʧʝʚʥʽ ʧʦʩʣʫʛʠ 

ʚʧʨʦʜʦʚʞ ʟʘʜʘʥʦʛʦ ʽʥʪʝʨʚʘʣʫ; 

ʛʦʪʦʚʥʽʩʪʴ, ʪʦʙʪʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʥʘʜʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʦʩʣʫʛ; 

ʦʙʩʣʫʛʦʚʫʚʘʥʽʩʪʴ, ʪʦʙʪʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʤʦʜʠʬʽʢʘʮʽʡ, 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ; 

ʞʠʚʫʯʽʩʪʴ, ʪʦʙʪʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʟʥʠʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ 

ʟʙʝʨʽʛʘʪʠ ʚ ʧʨʠʡʥʷʪʥʠʭ ʤʝʞʘʭ ʦʙʩʷʛ ʪʘ ʷʢʽʩʪʴ ʥʘʜʘʚʘʥʠʭ ʧʦʩʣʫʛ ʫ ʨʘʟʽ ʚʽʜʤʦʚ, 

ʦʙʫʤʦʚʣʝʥʠʭ ʟʦʚʥʽʰʥʽʤʠ ʚʧʣʠʚʘʤʠ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ; 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʙʝʟʧʝʢʘ, ʪʦʙʪʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚʠʢʣʶʯʘʪʠ ʘʙʦ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʰʢʽʜʣʠʚʽ (ʚʢʣʶʯʘʶʯʠ ʢʘʪʘʩʪʨʦʬʽʯʥʽ) ʥʘʩʣʽʜʢʠ ʫ ʨʘʟʽ ʚʽʜʤʦʚ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʽʥʰʠʭ ʩʠʩʪʝʤ ʘʙʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

ʢʽʙʝʨʥʝʪʠʯʥʘ ʙʝʟʧʝʢʘ, ʪʦʙʪʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʽ 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʦʩʣʫʛ, ʷʢʽ ɸʉ ʥʘʜʘʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʜʦʩʪʫʧʥʽʩʪʴ ʜʦ ʥʠʭ. 

ɻʘʨʘʥʪʦʟʜʘʪʥʽʩʪʴ  ( dependability ) 

ɹʝʟʚʽʜʤʦʚʥʽʩʪʴ (reliability) 

ɻʦʪʦʚʥʽʩʪʴ (availability) 

ʆʙʩʣʫʛʦʚʫʚʘʥʽʩʪʴ (maintainability) 

ɺʽʨʦʛʽʜʥʽʩʪʴ (high confidence ) 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʙʝʟʧʝʢʘ (safety) 

ɾʠʚʫʯʽʩʪʴ (survivability) 

ʎʽʣʽʩʥʽʩʪʴ (integrity) 

ʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ (confidentiality) 

ɯʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʜʦʩʪʫʧʥʽʩʪʴ, ʩʧʦʩʪʝʨʝʞʥʽʩʪʴ ʪʦʱʦ) 

ʂʽʙʝʨʥʝʪʠʯʥʘ ʙʝʟʧʝʢʘ (Cyber security) 

ʅʘʜʽʡʥʽʩʪʴ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ  ɼʉʊʋ2860) 

ɯʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʟʙʝʨʝʞʝʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ) 
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ʇʦʨʫʰʝʥʥʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʋ ʆʂɯ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʨʠʟʠʢʠ ʾʭ ʙʝʟʧʝʮʽ, ʘ ʪʘʢʦʞ 

ʥʠʟʢʘ ʘʪʘʢ, ʚʠʢʣʠʢʘʥʠʭ ʘʢʪʫʘʣʴʥʠʤʠ ʟʘʛʨʦʟʘʤʠ ʪʘ ʫʨʘʟʣʠʚʦʩʪʷʤʠ. ɻʣʦʙʘʣʴʥʫ ʢʘʨʪʫ 

ʨʠʟʠʢʽʚ ʙʝʟʧʝʮʽ ʆʂɯ, ʟʦʢʨʝʤʘ ɸʉʋ ʪʘʢʠʤʠ ʦʙôʻʢʪʘʤʠ, ʚʧʝʨʰʝ ʥʘ ʟʘʛʘʣʴʥʠʡ ʨʦʟʩʫʜ ʙʫʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ɺʩʝʩʚʽʪʥʴʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʬʦʨʫʤʽ ʚ ɼʘʚʦʩʽ ʫ 2007 ʨʦʮʽ [8, 9] (ʨʠʩ.1.8).  

  
ʈʠʩ.1.8. ʊʝʭʥʦʣʦʛʽʷ ʦʨʛʘʥʽʟʘʮʽʾ ʘʪʘʢ ʪʘ ʛʣʦʙʘʣʴʥʘ ʢʘʨʪʘ ʨʠʟʠʢʽʚ ɸʉʋ ʆʂɯ 

 

ɺ ʭʦʜʽ ʬʦʨʫʤʫ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʩʝʨʝʜ ʩʫʯʘʩʥʠʭ 

ʨʠʟʠʢʽʚ ʙʝʟʧʝʮʽ ɸʉʋ ʆʂɯ ʚʚʘʞʘʪʠʤʫʪʴʩʷ ʪʽ, ʱʦ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʽʥʮʠʜʝʥʪʽʚ ʪʘ ʘʚʘʨʽʡ 

ʚʧʣʠʚʘʪʠʤʫʪʴ ʥʘ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ, ʚʠʢʣʠʢʘʪʠʤʫʪʴ ʨʝʧʫʪʘʮʽʡʥʽ ʚʪʨʘʪʠ, 

ʚʠʢʣʠʢʘʪʠʤʫʪʴ ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ ʚʽʜ ʧʨʦʩʪʦʶ ʧʦʪʫʞʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʟʘʜʘʚʘʪʠʤʫʪʴ 

ʰʢʦʜʫ ʥʘʩʝʣʝʥʥʶ ʪʘ ʦʪʦʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. 

 

1.1.1 ɿʘʛʨʦʟʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʩʪʘʥ 

ʙʝʟʧʝʢʠ ɸʉʋ ʆʂɯ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʠʪʘʥʥʷ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ɸʉʋ ʆʂɯ ʢʨʘʾʥ ʩʚʽʪʫ 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʴ-ʷʢʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʤʦʞʝ ʩʪʠʢʘʪʠʩʷ ʟ ʧʨʦʷʚʘʤʠ ʭʘʣʘʪʥʦʩʪʽ (ʧʽʜʢʣʶʯʝʥʥʷʤ ʩʪʦʨʦʥʥʽʭ ʇɽʆʄ ʘʙʦ 

ʟʦʚʥʽʰʥʽʭ ʧʨʠʩʪʨʦʾʚ - ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ, ʤʦʜʝʤʽʚ ʪʦʱʦ), ʚʠʢʨʘʜʝʥʥʷ (ʩʠʨʦʚʠʥʠ ʘʙʦ 

ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʨʝʩʫʨʩʽʚ ʚʠʨʦʙʥʠʯʦʾ ʣʽʥʽʾ ʘʙʦ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʥʝʦʙʣʽʢʦʚʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ), ʩʧʣʘʥʦʚʘʥʠʭ ʘʪʘʢ (ʰʧʠʛʫʥʩʪʚʦ, ʩʘʙʦʪʘʞ ʪʦʱʦ), ʪʦʙʪʦ ʟ ʟʘʛʨʦʟʘʤʠ, ʱʦ 

ʩʪʚʦʨʶʶʪʴ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʥʘʤʽʨʽʚ, 

ʤʦʞʣʠʚʦʩʪʽ ʽ ʛʦʪʦʚʥʦʩʪʽ ʩʫʙ'ʻʢʪʘ ʟʘʛʨʦʟʠ ʜʦ ʥʘʥʝʩʝʥʥʷ ʰʢʦʜʠ ʦʙ'ʻʢʪʫ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʮʴʦʛʦ ʤʦʞʝ ʩʪʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʭʠʣʝʥʥʷ ʚ ʨʦʙʦʪʽ ɸʉʋ, ʱʦ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʦʙʦʚôʷʟʢʦʚʦ 

ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʦʾʚ ʘʙʦ ʥʝʢʦʨʝʢʪʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʧʝʚʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ɺ ʉʐɸ ʪʘ ʂʘʥʘʜʽ ʜʦ ʤʥʦʞʠʥʠ ʟʘʛʨʦʟ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʦʮʝʩʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʋ ʆʂɯ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʥʦʩʷʪʴ (ʨʠʩ.1.8) [10 ï 14]: 

ʟʣʦʚʤʠʩʥʽ ʜʽʾ ʛʨʫʧ ʘʙʦ ʦʢʨʝʤʠʭ ʦʩʽʙ, ʪʘʢʠʭ ʷʢ ʪʝʨʦʨʠʩʪʠ ʽ ʟʣʦʯʠʥʮʽ; 

ʧʨʠʨʦʜʥʽ ʥʝʙʝʟʧʝʢʠ - ʫʨʘʛʘʥʠ, ʪʦʨʥʘʜʦ, ʟʝʤʣʝʪʨʫʩʠ, ʮʫʥʘʤʽ, ʧʦʚʝʥʽ ʪʦʱʦ; 

ʪʝʭʥʦʛʝʥʥʽ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ - ʘʚʽʘʮʽʡʥʽ ʢʘʪʘʩʪʨʦʬʠ, ʷʜʝʨʥʽ ʘʚʘʨʽʾ, ʧʦʞʝʞʽ, 

ʘʚʘʨʽʾ ʫ ʩʠʩʪʝʤʘʭ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʠʢʠʜʠ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ.  

 
ʈʠʩ.1.8. ʄʥʦʞʠʥʘ ʰʪʫʯʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʟʘʛʨʦʟ ɸʉʋ ʆʂɯ 

ʋ ʅʽʤʝʯʯʠʥʽ ʜʦ ʪʘʢʠʭ ʟʘʛʨʦʟ ʚʽʜʥʦʩʷʪʴ:  

ʥʝʙʝʟʧʝʯʥʽ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ (ʥʘʜʟʚʠʯʘʡʥʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʣʽʩʦʚʽ ʪʘ ʩʪʝʧʦʚʽ 

ʧʦʞʝʞʽ, ʩʝʡʩʤʽʯʥʽ ʷʚʠʱʘ, ʝʧʽʜʝʤʽʾ ʪʘ ʧʘʥʜʝʤʽʾ, ʢʦʩʤʽʯʥʽ ̫ ʚʠʱʘ);  

ʪʝʭʥʽʯʥʽ ʘʚʘʨʽʾ/ʣʶʜʩʴʢʽ ʧʦʤʠʣʢʠ (ʚʽʜʤʦʚʠ ʩʠʩʪʝʤ, ʘʚʘʨʽʾ ʪʘ ʥʘʜʟʚʠʯʘʡʥʽ ʧʦʜʽʾ, 

ʥʝʜʙʘʣʽʩʪʴ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʧʦʤʠʣʢʠ);  

ʪʝʨʦʨʠʟʤ, ʟʣʦʯʠʥʥʽʩʪʴ (ʪʝʨʦʨʠʩʪʠʯʥʽ ʘʢʪʠ, ʜʠʚʝʨʩʽʾ, ʟʣʦʯʠʥʥʽ ʽ ʙʦʡʦʚʽ ʜʽʾ).  

ʇʨʠ ʮʴʦʤʫ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠʨʦʜʥʽ ʟʘʛʨʦʟʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʠʢʘʥʽ ʦʙôʻʢʪʠʚʥʠʤʠ 

ʬʽʟʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʡ ʧʨʠʚʝʩʪʠ ʜʦ ʩʪʠʭʽʡʥʦʛʦ ʣʠʭʘ. ʐʪʫʯʥʽ ï ʻ ʥʘʩʣʽʜʢʦʤ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʩʠʩʪʝʤ ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ ʽ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʘʤʠ, ʚʠʧʘʜʢʦʚʠʤʠ ʽ ʥʘʚʤʠʩʥʠʤʠ (ʪʘʙʣ. 1.4), ʪʦʱʦ. 
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ʊʘʙʣʠʮʷ 1.4 

ʇʝʨʝʣʽʢ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ ʆʂɯ ʪʘ ʧʨʠʯʠʥ ʾʭ ʚʠʥʠʢʥʝʥʥʷ 
ʅʘʚʤʠʩʥʽ ɺʠʧʘʜʢʦʚʽ 

ʊʠʧ ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʊʠʧ ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ 

ʈʦʟʢʨʘʜʘʥʥʷ ʥʦʩʽʾʚ 
ʽʥʬʦʨʤʘʮʽʾ 

ʇʨʘʛʥʝʥʥʷ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʢʦʥʬʽʜʝʥʮʽʡʥʫ ʽʥʬʦʨʤʘʮʽʶ 
ʫ ʩʚʦʾʭ ʮʽʣʷʭ 

ʅʝʩʧʨʘʚʥʽʩʪʴ ʘʧʘʨʘʪʫ-
ʨʠ, ʱʦ ʤʦʞʝ ʽʥʽʮʽʶʚʘʪʠ 
ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ 
ʟʯʠʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʅʝʜʦʩʪʘʪʥʷ ʢʚʘʣʽʬʽʢʘʮʽʷ 
ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʩʝʨʪʠʬʽʢʦ-ʚʘʥʠʭ 
ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ 
ʧʘʩʪʦʢ 

ʇʦʤʠʣʢʠ ʚ ʧʨʦʛʨʘʤʘʭ 
ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʝʩʝʨʪʠʬʽʢʦʚʘʥʦʛʦ ʇɿ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤ 
ʪʠʧʫ ñʪʨʦʷʥʩʴʢʠʡ ʢʽʥʴò 

ɿʘʚʜʘʥʥʷ ʟʙʠʪʢʽʚ ʰʣʷʭʦʤ 
ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ 
ʚ ʩʠʩʪʝʤʫ 

ɺʧʨʦʚʘʜʞʝʥʥʷ 
ʢʦʤʧôʶʪʝʨʥʦʛʦ ʚʽʨʫʩʫ 

ʅʝ ʜʦʪʨʠʤʘʥʥʷ ʦʙʩʣʫʛʦʚʫʶ-ʯʠʤ 
ʧʝʨʩʦʥʘʣʦʤ ʚʠʤʦʛ ʙʝʟʧʝʢʠ, 
ʧʦʨʫʰʝʥʥʷ ʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʦʙʦʪʠ ʽʟ ʩʠʩʪʝʤʦʶ 

ʇʦʤʠʣʢʠ ʚ ʧʨʦʛʨʘʤʘʭ 
ʦʙʨʦʙʢʠ ̔ ʥʬʦʨʤʘʮʽʾ 

ɿʘʚʜʘʥʥʷ ʟʙʠʪʢʽʚ ʰʣʷʭʦʤ 
ʚʥʝʩʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘ-
ʢʣʘʜʦʢ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ 
ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

ʇʦʤʠʣʢʦʚʘ ʢʦʤʫʪʘʮʽʷ ʚ 
ʤʝʨʝʞʽ ɽʆʄ 

ʅʠʟʴʢʘ ʢʚʘʣʽʬʽʢʘʮʽʷ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ 
ʧʝʨʩʦʥʘʣʫ 

ɺʧʨʦʚʘʜʞʝʥʥʷ 
ʢʦʤʧôʶʪʝʨʥʦʛʦ ʚʽʨʫʩʫ 

ʈʫʡʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 
ʩʠʩʪʝʤʠ ʟ ʤʝʪʦʶ ʟʘʚʜʘʥʥʷ 
ʟʙʠʪʢʽʚ 

ʇʘʨʘʟʠʪʥʝ 
ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ 
ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ɽʄɺ) 

ʅʝʜʦʩʪʘʪʥʻ ʫʨʘʭʫʚʘʥʥʷ ʚʠʤʦʛ 
ʙʝʟʧʝʢʠ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʘʙʦ ʾʾ 
ʩʪʚʦʨʝʥʥʷ 

ʇʦʤʠʣʢʦʚʘ ʢʦʤʫʪʘʮʽʷ ʚ 
ʤʝʨʝʞʽ ɽʆʄ 

ɿ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʢʘʥʘʣʫ 
ʜʣʷ ʚʠʪʦʢʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ 

ʇʝʨʝʭʨʝʩʥʽ ʥʘʚʝʜʝʥʥʷ 
ʟʘ ʨʘʭʫʥʦʢ ɽʄɺ 

ʇʨʠʤʫʩʦʚʝ 
ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ 
ʦʧʨʦʤʽʥʝʥʥʷ 

ɺʠʚʽʜ ʟ ʣʘʜʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 
ʩʠʩʪʝʤʠ ʟ ʤʝʪʦʶ ʟʘʚʜʘʥʥʷ 
ʟʙʠʪʢʽʚ 

ʇʦʤʠʣʢʘ ʚ ʨʦʙʦʪʽ 
ʦʧʝʨʘʪʦʨʘ 

ʅʠʟʴʢʘ ʢʚʘʣʽʬʽʢʘʮʽʷ ʦʧʝʨʘ-ʪʦʨʘ, 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʩʝʨʪʠʬʽ-ʢʦʚʘʥʦʛʦ ʇɿ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʢʫʩʪʠʯʥʠʭ 
ʚʠʧʨʦʤʽʥʶʚʘʥʴ 

ʆʜʝʨʞʘʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ 

ʇʦʤʠʣʢʠ ʪʝʭʥʽʯʥʦʛʦ 
ʧʝʨʩʦʥʘʣʫ: ʧʝʨʝʢʨʫ-
ʯʫʚʘʥʥʷ ʩʭʝʤ ʟʘʭʠʩʪʫ, 
ʧʦʤʠʣʢʦʚʘ ʢʦʤʫʪʘʮʽʷ 

ʅʝʜʦʩʪʘʪʥʷ ʢʚʘʣʽʬʽʢʘʮʽʷ, ʧʦʨʫʰʝʥʥʷ 
ʪʝʭʥʦʣʦʛʽʾ 

ʂʦʧʽʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʚʽʟʫʘʣʴʥʦʛʦ ʡ ʩʣʫʭʦʚʦʛʦ 
ʢʦʥʪʨʦʣʶ 

ʇʦʤʠʣʢʠ ʢʦʨʠʩʪʫʚʘʯʘ 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʜʦʩʪʘʪʥʴʦʛʦ 
ʟʘʭʠʩʪʫ 

ʄʘʩʢʫʚʘʥʥʷ ʧʽʜ 
ʢʦʨʠʩʪʫʚʘʯʘ, ʧʽʜʙʦʨ ʧʘʨʦʣʷ 

ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʝ 
ʚʪʨʫʯʘʥʥʷ ʚ ʨʦʙʦʪʫ 
ʩʠʩʪʝʤʠ ʚ ʟʣʦʯʠʥʥʠʭ ʮʽʣʷʭ 

  

ʇʦʤʠʣʢʠ ʧʨʦʛʨʘʤʽʩʪʘ: ʦʧʠʩ 
ʽ ʧʝʨʝʢʨʫʯʫʚʘʥʥʷ 
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʭʠʩʪʫ, 
ʨʦʟʢʨʠʪʪʷ ʢʦʜʽʚ ʪʘ ʧʘʨʦʣʽʚ ɿ ʤʝʪʦʶ ʜʦʙʫʚʘʥʥʷ 

ʦʩʦʙʠʩʪʦʾ ʚʠʛʦʜʠ ʘʙʦ 
ʟʘʚʜʘʥʥʷ ʟʙʠʪʢʽʚ 

  

ʇʦʤʠʣʢʠ ʪʝʭʥʽʯʥʦʛʦ 
ʧʝʨʩʦʥʘʣʫ: ʦʧʠʩ ʽ 
ʧʝʨʝʢʨʫʯʫʚʘʥʥʷ ʩʭʝʤ 
ʟʘʭʠʩʪʫ, ʧʦʤʠʣʢʦʚʘ 
ʢʦʤʫʪʘʮʽʷ 

  

 

ɺʠʧʘʜʢʦʚʽ ʟʘʛʨʦʟʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʠʢʘʥʽ: ʧʦʤʠʣʢʘʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ɯʊʉ ʽ 

ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ; ʧʦʤʠʣʢʘʤʠ, ʟʙʦʷʤʠ ʪʘ/ʘʙʦ ʚʽʜʤʦʚʘʤʠ ʚ ʧʨʦʛʨʘʤʥʦ-

ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʘʭ (ʇɸɿ); ʧʦʤʠʣʢʘʤʠ ʧʝʨʩʦʥʘʣʫ, ʪʦʱʦ. ʅʘʚʤʠʩʥʽ ʟʘʛʨʦʟʠ ʦʙʫʤʦʚʣʝʥʽ 

ʧʝʨʝʜʫʩʽʤ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤʠ ʜʽʷʤʠ ʣʶʜʝʡ (ʧʦʨʫʰʥʠʢʽʚ). ɿʘ ʤʽʩʮʝʤ ʨʦʟʤʽʱʝʥʥʷ 

ʜʞʝʨʝʣʘ ʟʘʛʨʦʟ ʚʽʜʥʦʩʥʦ ʆʂɯ ʦʩʪʘʥʥʽ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʜʠʩʪʘʥʮʽʡʥʽ ʪʘ ʢʦʥʪʘʢʪʥʽ. ɼʦ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʟʘʛʨʦʟʠ, ʜʞʝʨʝʣʦ ʷʢʠʭ (ʣʶʜʠʥʘ, ʘʧʘʨʘʪʫʨʘ, ʧʨʦʛʨʘʤʘ ʪʦʱʦ) 

ʧʝʨʝʙʫʚʘʻ ʧʦʟʘ ʤʝʞʘʤʠ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʂʦʥʪʘʢʪʥʽ ʟʘʛʨʦʟʠ ʟʜʽʡʩʥʶʶʪʴʩʷ, 

ʷʢ ʧʨʘʚʠʣʦ, ʚ ʤʝʞʘʭ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʟʦʥʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʽʾ ʪʘʢʠʭ ʟʘʛʨʦʟ ʤʦʞʝ ʙʫʪʠ 

ʚʪʨʘʪʘ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʦʙ'ʻʢʪʘ, ʧʦʨʫʰʝʥʥʷ ʟʚ'ʷʟʢʽʚ, ʧʨʦʛʨʘʤ ʽ ʬʫʥʢʮʽʡ ʦʙ'ʻʢʪʘ, 

ʚʪʨʘʪʘ ʟʜʘʪʥʦʩʪʽ ʦʙ'ʻʢʪʘ ʜʦ ʨʦʟʚʠʪʢʫ, ʚʪʨʘʪʘ ʩʘʤʦʽʜʝʥʪʠʯʥʦʩʪʽ ʦʙ'ʻʢʪʘ ʪʦʱʦ. 

ʑʦʜʦ ɸʉʋ ʆʂɯ, ʪʦ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ ʟʘʛʨʦʟʘʤʠ ʧʨʠ ʮʴʦʤʫ ʻ (ʪʘʙʣ.1.4): 
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ʊʘʙʣʠʮʷ 1.4 

ʅʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʽ ʟʘʛʨʦʟʠ ɸʉʋ ʆʂɯ 

ɸʢʪʫʘʣʴʥʽ ʟʘʛʨʦʟʠ ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ɿʘʭʦʜʠ ʟ ʫʩʫʥʝʥʥʷ 

ɿʘʛʨʦʟʠ ʬʽʟʠʯʥʦʛʦ 
ʜʦʩʪʫʧʫ ʜʦ ɸʉʋ ʆʂɯ 

ʈʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʫ ʟʘʛʘʣʴʥʠʭ 
ʧʨʠʤʽʱʝʥʥʷʭ, ʢʫʜʠ ʤʘʶʪʴ ʜʦʩʪʫʧ ʧʨʘʮʽʚʥʠʢʠ 
ʧʽʜʨʷʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ (ʧʦʪʝʥʮʽʡʥʽ ʧʦʨʫʰʥʠʢʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʜʝʣʽ ʧʦʨʫʰʥʠʢʘ) 

ʉʂʋɼ 

ʇʨʘʚʠʣʘ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ 
ʜʦ ɸʉʋ ʆʂɯ 

ɺʽʜʩʫʪʥʽʩʪʴ ʜʦʢʫʤʝʥʪʦʚʘʥʠʭ ʧʨʦʮʝʜʫʨ 
ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʽ ʩʫʧʨʦʚʦʜʞʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʟʙʦʾʚ ʪʘ 
ʧʨʠʚʝʩʪʠ ʜʦ ʧʦʤʠʣʦʢ ʧʝʨʩʦʥʘʣʫ 

ʇʨʘʚʠʣʘ ʢʦʥʪʨʦʣʶ ʬʽʟʠʯʥʦʾ 
ʙʝʟʧʝʢʠ ɸʉʋ ʆʂɯ 

ʇʨʘʚʠʣʘ ʩʫʧʨʦʚʦʜʞʝʥʥʷ 
ɸʉʋ ʆʂɯ 

ɿʘʛʨʦʟʠ ʱʦʜʦ ʅʉɼ ʜʦ 
ɸʉʋ ʆʂɯ ʘʙʦ 
ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 
ʟʣʦʷʢʽʩʥʠʭ ʧʨʦʛʨʘʤ ʟʘ 
ʨʘʭʫʥʦʢ ʧʽʜʢʣʶʯʝʥʥʷ 
ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ 
ʧʨʠʩʪʨʦʾʚ ʜʦ ʤʝʨʝʞʽ 

ʇʝʨʝʜʙʘʯʫʚʘʥʠʡ ʧʦʨʫʰʥʠʢ, ʷʢʠʡ ʤʦʞʝ 
ʧʽʜʢʣʶʯʠʪʠ ʚʣʘʩʥʠʡ ʤʝʨʝʞʝʚʠʡ ʧʨʠʩʪʨʽʡ 

ʰʣʷʭʦʤ ʧʽʜôʻʜʥʘʥʥʷ ʜʦ ʤʝʨʝʞʽ 
802.1ʭ 

ɺ ʤʝʨʝʞʽ ʚʽʜʩʫʪʥʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 
ʬʽʢʩʫʚʘʪʠ ʧʽʜʢʣʶʯʝʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ 

ʧʨʠʩʪʨʦʾʚ 

ʇʨʘʚʠʣʘ ʙʝʟʧʝʢʠ  
ʤʝʨʝʞʽ ɸʉʋ ʆʂɯ 

ʇʽʜʢʣʶʯʝʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʦ 
ʤʝʨʝʞʽ ʥʝ ʥʘʜʘʩʪʴ ʧʦʨʫʰʥʠʢʫ ʟʥʘʯʥʠʭ ʧʝʨʝʚʘʛ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʪʘʢ 
 

 

ʇʽʜ ʚʧʣʠʚ ʪʘʢʠʭ ʟʘʛʨʦʟ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʯʘʩʪʽʰʝ ʧʽʜʧʘʜʘʶʪʴ ʪʘʢʽ ʆʂɯ ʢʨʘʾʥ 

ʩʚʽʪʫ, ʷʢ (ʨʠʩ.1.9) [15 ï 18]: 

  
ʈʠʩ.1.9. ʇʨʠʢʣʘʜʠ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʥʘ ʆʂɯ ʢʨʘʾʥ ʩʚʽʪʫ 

 

ʄʝʪʦʜʠ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ ʱʦʜʦ ɸʉʋ ʆʂɯ ʧʦʜʘʥʦ ʫ ʪʘʙʣ 1.5. 

ʊʘʙʣʠʮʷ 1.5 

ʄʝʪʦʜʠ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ ɸʉʋ ʆʂɯ 

ʈʽʚʝʥʴ 
ʜʦʩʪʫʧʫ ʜʦ 
ɸʉʋ ʆʂɯ 

ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ 

ɿʘʛʨʦʟʘ ʨʦʟʢʨʠʪʪʷ 
ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ 

ɿʘʛʨʦʟʘ ʧʦʨʫʰʝʥʥʷ 
ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ɿʘʛʨʦʟʘ ʧʦʨʫʰʝʥʥʷ 
ʮʽʣʽʩʥʦʩʪʽ 

ɿʘʛʨʦʟʘ ʧʦʨʫʰʝʥʥʷ 
ʜʦʩʪʫʧʥʦʩʪʽ 

ʅʦʩʽʾ 
ʽʥʬʦʨʤʘʮʽʾ 

ɺʠʟʥʘʯʝʥʥʷ ʪʠʧʫ 
ʽ ʧʘʨʘʤʝʪʨʽʚ ʥʦʩʽʾʚ 
ʽʥʬʦʨʤʘʮʽʾ 

ɺʠʢʣʘʜʝʥʥʷ (ʢʦʧʽʶʚʘʥʥʷ) 
ʽʥʬʦʨʤʘʮʽʾ 
ʇʝʨʝʭʦʧʣʝʥʥʷ ʇɽʄɺʅ 

ɿʥʠʱʝʥʥʷ ʤʘʰʠʥʥʠʭ 
ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ 

ɺʠʚʝʜʝʥʥʷ ʟ ʣʘʜʫ 
ʤʘʰʠʥʥʠʭ ʥʦʩʽʾʚ 
ʽʥʬʦʨʤʘʮʽʾ 

ɿʘʩʦʙʠ 
ʚʟʘʻʤʦʜʽʾ ʟ 
ʥʦʩʽʷʤʠ 

ʆʜʝʨʞʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ: 

- ʧʨʦʛʨʘʤʥʦ-
ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ; 

- ʬʫʥʢʮʽʾ, ʱʦ 
ʚʠʢʦʥʫʶʪʴʩʷ; 

- ʩʠʩʪʝʤʫ ʟʘʭʠʩʪʫ 

ʅʉɼ ʜʦ ʨʝʩʫʨʩʽʚ ɸʉʋ  
ɿʜʽʡʩʥʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ 
ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʜʽʡ 
ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʝ 
ʢʦʧʽʶʚʘʥʥʷ ʇɿ 
ʇʝʨʝʭʦʧʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 
ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʢʘʥʘʣʘʤʠ 
ʟʚôʷʟʢʫ 

ɺʥʝʩʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ 
ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʜʽʡ ʚ 
ʧʨʦʛʨʘʤʠ ʽ ʜʘʥʽ 
ɺʩʪʘʥʦʚʣʝʥʥʷ ʽ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʥʝʰʪʘʪʥʦʛʦ ʇɿ 
ɿʘʨʘʞʝʥʥʷ 

ʧʨʦʛʨʘʤʥʠʤʠ ʚʽʨʫʩʘʤʠ 

ʇʨʦʷʚ ʧʦʤʠʣʦʢ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 
ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦ-
ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ 
ɸʉʋ ʆʂɯ 
ʆʙʭʽʜ ʤʝʭʘʥʽʟʤʽʚ 
ʟʘʭʠʩʪʫ ɸʉʋ  

ʇʦʜʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ 

ɺʠʟʥʘʯʝʥʥʷ 
ʩʧʦʩʦʙʫ ʧʦʜʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ 

ɺʽʟʫʘʣʴʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 
ʈʦʟʢʨʠʪʪʷ ʧʦʜʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ (ʜʝʰʠʬʨʫʚʘʥʥʷ) 

ɺʥʝʩʝʥʥʷ ʩʧʦʪʚʦʨʝʥʴ ʚ 
ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 
ɿʥʠʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʉʧʦʪʚʦʨʝʥʥʷ ʚʽʜ-
ʧʦʚʽʜʥʠʭ ʩʠʥʪʘʢʩʠ-
ʯʥʠʭ ʽ ʩʝʤʘʥʪʠʯʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʚʠ 

ɿʤʽʩʪ 
ʽʥʬʦʨʤʘʮʽʾ 

ɺʠʟʥʘʯʝʥʥʷ ʟʤʽʩʪʫ 
ʽʥʬʦʨʤʘʮʽʾ ʥʘ 
ʷʢʽʩʥʦʤʫ ʨʽʚʥʽ 

ʈʦʟʢʨʠʪʪʷ ʟʤʽʩʪʫ ʽʥʬʦʨʤʘʮʽʾ 
ʋʧʨʦʚʘʜʞʝʥʥʷ 
ʜʝʟʽʥʬʦʨʤʘʮʽʾ 

ɿʘʙʦʨʦʥʘ 
ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ 
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ɿʚʘʞʘʶʯʠ ʥʘ ʪʘʢʝ NIST ʉʐɸ ʫ 2014 ʨʦʮʽ ʚʠʜʘʚ ʈʘʤʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʱʦʜʦ 

ʟʤʽʮʥʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʆʂɯ [19], ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʽʚ, 

ʽʥʩʪʨʫʢʮʽʡ ʽ ʧʨʘʢʪʠʢ ʜʣʷ ʩʧʨʠʷʥʥʷ ʩʪʨʫʢʪʫʨʘʤ ʧʨʠʚʘʪʥʦʛʦ ʽ ʜʝʨʞʘʚʥʦʛʦ ʩʝʢʪʦʨʘ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʨʠʟʠʢʘʤʠ ʚ ʩʬʝʨʽ ʟʘʭʠʩʪʫ. ɼʦʢʫʤʝʥʪ NIST ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʷʢ ʤʦʜʝʣʴ, ʷʢʘ ʤʦʞʝ 

ʩʧʨʠʷʪʠ çʚʠʨʦʙʣʝʥʥʶ ʩʧʽʣʴʥʦʾ ʤʦʚʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʢʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠè. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʤʘʛʘʻ [20 ï 28]:  

1) ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʽʥʪʝʛʨʦʚʘʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʨʝʞ; 

2) ʘʢʪʠʚʽʟʘʮʽʾ ʧʠʪʘʥʴ ʧʦʚʷʟʘʥʠʭ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʾʭ ʙʝʟʧʝʢʠ;  

3) ʚʨʘʭʫʚʘʥʥʷ ʪʦʛʦ, ʱʦ ʟʘʩʦʙʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʨʘʜʠʮʽʡʥʦ ʚʽʜʩʪʘʶʪʴ ʚʽʜ 

ʤʦʞʣʠʚʦʩʪʝʡ ʟʣʦʚʤʠʩʥʠʢʽʚ; 

4) ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʟʘʭʠʩʪʫ ʆʂɯ ʚʽʜ ʘʥʪʨʦʧʦʛʝʥʥʦ-

ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʛʨʦʟ ʪʘ ʧʨʠʨʦʜʥʽʭ ʢʘʪʘʢʣʽʟʤʽʚ.  

ʎʝ ʟʘʚʜʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʠʤ ʟʘ ʨʘʭʫʥʦʢ ɯʥʪʝʛʨʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ɸʉʋ ʆʂɯ 

ʚ ʻʜʠʥʫ ʢʦʨʧʦʨʘʪʠʚʥʫ ʩʠʩʪʝʤʫ, ʧʝʨʝʭʦʜʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʪʦʢʦʣʽʚ 

ʥʘ ʙʘʟʽ Ethernet ʥʘ çʥʠʟʴʢʦʤʫè ʨʽʚʥʽ, ʧʝʨʝʜʘʯʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘ ʽʥʩʦʨʩ/ʘʫʪʩʦʨʩ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʚʠʜʘʣʝʥʦ ʯʝʨʝʟ Internet ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʣʴʦʚʦʛʦ ʨʽʚʥʷ ɸʉʋ. ʊʦʙʪʦ, ʜʘʶʯʠ 

ʦʙ'ʻʢʪʠʚʥʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ, 

ʨʦʟʚʠʪʦʢ ɯʂʊ ʧʦʨʦʜʞʫʻ ʮʽʣʠʡ ʨʷʜ ʩʢʣʘʜʥʠʭ ʽ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʧʨʦʙʣʝʤ. ʆʜʥʦʶ ʟ 

ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʻ ʥʘʜʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʭʦʨʦʥʥʦʩʪʽ ʡ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʩʪʘʪʫʩʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʮʠʨʢʫʣʶʻ ʡ ʦʙʨʦʙʣʷʻʪʴʩʷ ʫ ʢʦʤʧ'ʶʪʝʨʥʠʭ  ̔

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʪʦʙʪʦ ʾʾ ʙʝʟʧʝʢʠ.  
 

1.1.2 ʋʨʘʟʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ɸʉʋ ʆʂɯ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʧʦʰʫʢʫ 

 

ɿʘʛʨʦʟʠ, ʷʢ ʤʦʞʣʠʚi ʥʝʙʝʟʧʝʯʥʽ ʧʨʦʷʚʠ ʧʝʚʥʦʾ ʜiʾ ʩʧʨʷʤʦʚʘʥʦʾ ʧʨʦʪʠ ʦʙ'ʻʢʪʘ 

ʟʘʭʠʩʪʫ, ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʫʨʘʟʣʠʚʦʩʪi. ʋʨʘʟʣʠʚʽʩʪʴ ʘʙʦ ʩʣʘʙʢʽʩʪʴ (ʬʘʢʪʦʨ) ï ʙʫʜʴ-ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʙʦ ʚʣʘʩʪʠʚʽʩʪʴ ʆʂɯ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʾ ʧʦʨʫʰʥʠʢʦʤ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʙ'ʻʢʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʆɯɼ) [29]. 

ʋʨʘʟʣʠʚʦʩʪi, ʚʣʘʩʪʠʚi ʆʂɯ, ʥʝʚiʜʜiʣʴʥi ʚiʜ ʥʠʭ ʡ ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʥʝʜʦʣiʢʘʤʠ ʧʨʦʮʝʩʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʨʭʽʪʝʢʪʫʨʠ ʆʂɯ, ʧʨʦʪʦʢʦʣʘʤʠ ʦʙʤʽʥʫ ʪʘ 

ʽʥʪʝʨʬʝʡʩʘʤʠ, ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ i ʘʧʘʨʘʪʥʦʶ ʧʣʘʪʬʦʨʤʦʶ, ʫʤʦʚʘʤʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʆʂɯ. ʋʩʫʥʝʥʥʷ ʘʙʦ ʩʫʪʪʻʚʝ ʧʦʩʣʘʙʣʝʥʥʷ ʫʨʘʟʣʠʚʦʩʪʝʡ 

ʚʧʣʠʚʘʻ ʥʘ ʤʦʞʣʠʚiʩʪʴ ʨʝʘʣiʟʘʮiʾ ʟʘʛʨʦʟ ʙʝʟʧʝʮi ɸʉʋ ʆʂɯ ʪʘ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚ ʪʘʢʠʭ 

ʩʠʩʪʝʤʘʭ ʮʠʨʢʫʣʶʻ, ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʽ ʦʙʨʦʙʣʷʻʪʴʩʷ. ʋʨʘʟʣʠʚʦʩʪʽ ɸʉʋ ʆʂɯ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʙ'ʻʢʪʠʚʥʠʤʠ, ʩʫʙ'ʻʢʪʠʚʥʠʤʠ ʘʙʦ ʚʠʧʘʜʢʦʚʠʤʠ. ʆʙ'ʻʢʪʠʚʥʽ ʫʨʘʟʣʠʚʦʩʪʽ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʙʫʜʦʚʠ ʪʘ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ 

ʦʙ'ʻʢʪʽ ʟʘʭʠʩʪʫ. ʇʦʚʥʝ ʫʩʫʥʝʥʥʷ ʮʠʭ ʫʨʘʟʣʠʚʦʩʪʝʡ ʥʝʤʦʞʣʠʚʝ, ʘʣʝ ʚʦʥʠ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ 



36 

ʧʦʩʣʘʙʣʷʪʠʩʷ ʪʝʭʥʽʯʥʠʤʠ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʽʜʙʠʚʘʥʥʷ ʟʘʛʨʦʟ ʙʝʟʧʝʮʽ 

ʽʥʬʦʨʤʘʮʽʾ. ʉʫʙ'ʻʢʪʠʚʥʽ ʫʨʘʟʣʠʚʦʩʪʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʽʡ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʚʠʣʫʯʘʶʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʪʘ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɺʠʧʘʜʢʦʚʽ 

ʫʨʘʟʣʠʚʦʩʪʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʦʪʦʯʫʻ ʦʙ'ʻʢʪ ʟʘʭʠʩʪʫ, ʪʘ 

ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʦʙʩʪʘʚʠʥ. ʎʽ ʬʘʢʪʦʨʠ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʣʦ ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʽ ʾʭ ʫʩʫʥʝʥʥʷ 

ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ 

ʟʘʭʦʜʽʚ ʽʟ ʧʨʦʪʠʜʽʾ ʟʘʛʨʦʟʘʤ ʙʝʟʧʝʢʠ. 

ɿʘ ʩʚʦʻʶ ʩʫʪʪʶ ʫʨʘʟʣʠʚʦʩʪʽ ɸʉʋ ʆʂɯ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʯʦʪʠʨʠ ʪʠʧʠ (ʪʘʙʣ.1.6):  

 

ʊʘʙʣʠʮʷ 1.6 

ʇʝʨʝʣʽʢ ʫʨʘʟʣʠʚʦʩʪʝʡ ɸʉʋ ʆʂɯ 

ʋʨʘʟʣʠʚʦʩʪʽ ʟʫʤʦʚʣʝʥʽ 

ʚʽʜʩʫʪʥʽʩʪʶ ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʤʦʜʝʣʣʶ ʫʧʨʘʚʣʽʥʥʷ 

ʢʝʨʫʶʯʠʭ ʜʦʢʫʤʝʥʪʽʚ 

ʋʨʘʟʣʠʚʦʩʪʽ ʟʫʤʦʚʣʝʥʽ 

ʚʽʜʩʫʪʥʽʩʪʶ ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʤʦʜʝʣʣʶ ʫʧʨʘʚʣʽʥʥʷ 

ʢʝʨʫʶʯʠʭ ʧʨʦʝʢʪʽʚ 

ʋʨʘʟʣʠʚʦʩʪʽ ʟʫʤʦʚʣʝʥʽ 

ʚʽʜʩʫʪʥʽʩʪʶ ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʤʦʜʝʣʣʶ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ 

ʋʨʘʟʣʠʚʦʩʪʽ ʧʦʚôʷʟʘʥʽ ʟ ʢʦʥ-

ʢʨʝʪʥʠʤ ʇɿ ʪʘ/ʘʙʦ ʧʨʠʩʪʨʦ-

ʻʤ (ʫ ʨʘʟʽ, ʷʢʱʦ ʇɿ ʚʣʘʩʥʦʶ 

ʨʦʟʨʦʙʢʦʶ ʦʨʛʘʥʽʟʘʮʽʾ) 

ɺʽʜʩʫʪʥʽʩʪʴ ʧʦʣʽʪʠʢʠ 

ʧʘʨʦʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

ɺʽʜʩʫʪʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʧʦʤʠʣʦ, ʢ 

ʩʠʩʪʝʤʠ 

ɺʽʜʩʫʪʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ 

ʟʘʭʠ ʩʪʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ 

ʽʥʬʦʨ ʤʘʮʽʾ ʧʽʜ ʯʘʩ ʾʾ 

ʧʝʨʝʜʘʚʘʥʥʷ ʫ ʬʦʨʤʽ 

ʧʨʠʻʜʥʘʥʠʭ ʬʘʡʣʽʚ 

ʅʘʷʚʥʽʩʪʴ ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʧʨʘʚ ʧʨʠʚʽʣʝʡʦʚʘʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ 

ɺʽʜʩʫʪʥʽʩʪʴ ʧʨʦʮʝʜʫʨʠ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʦʩʽʷʤʠ 

ʽʥʬʦʨʤʘʮʽʾ 

ɺʽʜʩʫʪʥʽʩʪʴ ʧʨʦʮʝʜʫʨʠ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʧʝʨʝʛʣʷʜʫ 

ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ 

ɺʽʜʩʫʪʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ 

ʢʦʥʪʨʦʣʶ ʜʽʡ ʩʠʩʪʝʤʥʦʛʦ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ 

ʅʘʷʚʥʽʩʪʴ ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʢʣʶʯʝʥʥʷ 

ʨʝʞʠʤʫ ʙʝʟʧʝʢʠ (ʚʽʜ ʽʤʝʥʽ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ) 

ɺʽʜʩʫʪʥʽʩʪʴ ʧʨʦʮʝʜʫʨʠ 

ʟʘʭʠʩʪʫ ʤʝʨʝʞʽ 

ɺʽʜʩʫʪʥʽʩʪʴ ʧʨʦʮʝʜʫʨʠ ʜʦ-

ʚʝʜʝʥʥʷ ʜʦ ʚʽʜʦʤʘ ʧʨʘʮʽʚ-

ʥʠʢʘʤ, ʧʦʩʪʘʯʘʣʴʥʠʢʘʤ ʽ 

ʧʘʨʪʥʝʨʘʤ ʧʦʣʽʪʠʢʠ ɯʂɹ 

ɺʽʜʩʫʪʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ 

ʱʦʜʦ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ 

ʧʝʨʩʦʥʘʣʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ 

ʅʘʷʚʥʽʩʪʴ ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʤʦʞʣʠʚʦʩʪʽ ʚʪʨʫʯʘʥʥʷ ʫ ʭʽʜ 

ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʦʧʝʨʘʮʽʾ ʥʘ 

ʙʫʜʴ-ʷʢʦʤʫ ʝʪʘʧʽ ʾʾ 

ʚʠʢʦʥʘʥʥʷ  

 

ʫʨʘʟʣʠʚʦʩʪʽ ʟʫʤʦʚʣʝʥʽ ʚʽʜʩʫʪʥʽʩʪʶ ʧʝʨʝʜʙʘʯʝʥʠʭ ʤʦʜʝʣʣʶ ʫʧʨʘʚʣʽʥʥʷ 

ʢʝʨʫʶʯʠʭ ʜʦʢʫʤʝʥʪʽʚ;  

ʫʨʘʟʣʠʚʦʩʪʽ ʟʫʤʦʚʣʝʥʽ ʚʽʜʩʫʪʥʽʩʪʶ ʧʝʨʝʜʙʘʯʝʥʠʭ ʤʦʜʝʣʣʶ ʫʧʨʘʚʣʽʥʥʷ 

ʢʝʨʫʶʯʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʠʧʘʜʢʫ ʢʦʣʠ ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ ʧʝʨʝʜʙʘʯʝʥʽ ʤʦʜʝʣʣʶ 

ʫʧʨʘʚʣʽʥʥʷ ʢʝʨʫʶʯʽ ʜʽʾ;  

ʫʨʘʟʣʠʚʦʩʪʽ ʟʫʤʦʚʣʝʥʽ ʚʽʜʩʫʪʥʽʩʪʶ ʧʝʨʝʜʙʘʯʝʥʠʭ ʤʦʜʝʣʣʶ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʨʽʰʝʥʴ (ʧʨʦʮʝʜʫʨʘ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʟʘʜʽʷʥʠʡ ʫ ʚʠʪʦʢʫ 

ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʩʦʥʘʣ ʪʘ ʩʠʩʪʝʤʠ ï ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʚʠʪʦʢʫ ʽʥʬʦʨʤʘʮʽʾ);  

ʫʨʘʟʣʠʚʦʩʪʽ ʧʦʚôʷʟʘʥʽ ʟ ʢʦʥʢʨʝʪʥʠʤ ʇɿ ʪʘ/ʘʙʦ ʧʨʠʩʪʨʦʻʤ [2]. 

ʅʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʧʨʠ ʮʴʦʤʫ ʦʩʪʘʥʥʽ ʽʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ 

ʫʨʘʟʣʠʚʦʩʪʝʡ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʢʦʥʢʨʝʪʥʠʤ ʇɿ ʪʘ/ʘʙʦ ʧʨʠʩʪʨʦʷʤʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, 

ʥʘʡʙʽʣʴʰʫ ʟʘʛʨʦʟʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ɸʉʋ ʆʂɯ ʥʘ ʝʪʘʧʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʢʦʜʫʚʘʥʥʷ ʽ 

ʪʝʩʪʫʚʘʥʥʷ ʩʪʘʥʦʚʣʷʪʴ ʧʦʤʠʣʢʠ ʇɿ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ.1.7.  
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ʊʘʙʣʠʮʷ 1.7 

ʇʦʤʠʣʢʠ ʥʘ ʝʪʘʧʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʦʟʨʦʙʢʠ ʇɿ 

ɽʪʘʧ ɾʎ ʇɿ ʇʦʤʠʣʢʠ 

ʇʨʦʝʢʪʫʚʘʥʥʷ 1) ʣʦʛʽʯʥʘ ʥʝʧʦʛʦʜʞʝʥʽʩʪʴ ʚʠʤʦʛ; 

2) ʥʝʧʦʛʦʜʞʝʥʽʩʪʴ ʧʨʦʪʦʢʦʣʫ ʚʟʘʻʤʦʜʽʾ ʘʧʘʨʘʪʫʨʠ ʡ ʧʨʦʛʨʘʤ; 

3) ʥʝʪʦʯʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ; 

4) ʘʣʛʦʨʠʪʤʽʯʥʽ ʟʘʢʣʘʜʢʠ; 

5) ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝʦʧʪʠʤʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

6) ʥʝʪʦʯʥʦʩʪʽ ʚ ʽʥʪʝʨʬʝʡʩʘʭ ʤʽʞ ʤʦʜʫʣʷʤʠ 

ʂʦʜʫʚʘʥʥʷ 1) ʥʝʨʘʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

2) ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʟʘʢʣʘʜʢʠ, ʱʦ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʽʥʰʽ ʯʘʩʪʠʥʠ ʇɿ 

3) ʩʠʥʪʘʢʩʠʯʥʽ ʧʦʤʠʣʢʠ; 

4) ʣʦʛʽʯʥʽ ʧʦʤʠʣʢʠ. 

ʊʝʩʪʫʚʘʥʥʷ 1) ʬʦʨʤʫʚʘʥʥʷ ʥʘʙʦʨʫ ʪʝʩʪʦʚʠʭ ʜʘʥʠʭ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʧʨʦʛʨʘʤʥʫ ʟʘʢʣʘʜʢʫ ʘʙʦ ʧʦʤʠʣʢʠ; 

2) ʚʽʜʩʫʪʥʽʩʪʴ ʪʝʩʪʽʚ ʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʝʜʦʢʫʤʝʥʪʦʚʘʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʠ; 

3)ʧʦʤʠʣʢʠ ʚ ʪʝʩʪʘʭ 
 

ʊʠʤ ʥʝ ʤʝʥʰ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʧʦʤʠʣʢʠ ʻ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤʠ ï ʾʤ ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʘʡʤʝʥʰʘ ʫʚʘʛʘ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʙʝʟʧʝʢʠ ɸʉʋ ʆʂɯ ʡ, 

ʧʝʨʝʜʫʩʽʤ, ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ. ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ ʥʘ ʝʪʘʧʘʭ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ ʤʦʞʣʠʚʽʩʪʴ ʫʥʠʢʥʫʪʠ ʙʘʛʘʪʴʦʭ ʧʦʤʠʣʦʢ ʽʩʥʫʻ, ʪʦ ʥʘ ʝʪʘʧʽ 

ʢʦʜʫʚʘʥʥʷ ʮʝ ʟʨʦʙʠʪʠ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʝ ʙʦ ʩʘʤʝ ʯʝʨʝʟ ʢʦʜ ʧʨʦʛʨʘʤʠ ʟʣʦʚʤʠʩʥʠʢ ʙʫʜʝ 

ʨʦʙʠʪʠ ʩʚʦʾ ʘʪʘʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʚʥʽ ʫʨʘʟʣʠʚʦʩʪʽ. 

ʋ ʮʝʡ ʯʘʩ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʚʠʜʘʤʠ ʫʨʘʟʣʠʚʦʩʪʽ ʚ ʙʝʟʧʝʮʽ ʇɿ ʻ [30, 31]: 

XSS (Cross-Site Scripting) ï ʚʠʜ ʫʨʘʟʣʠʚʦʩʪʽ ʇɿ (Web ʜʦʜʘʪʢʽʚ), ʧʨʠ ʷʢʽʡ ʥʘ 

ʛʝʥʝʨʦʚʘʥʽʡ ʩʝʨʚʝʨʦʤ ʩʪʦʨʽʥʮʽ, ʚʠʢʦʥʫʶʪʴʩʷ ʰʢʽʜʣʠʚʽ ʩʢʨʠʧʪʠ, ʟ ʤʝʪʦʶ ʘʪʘʢʠ ʢʣʽʻʥʪʘ; 

XSRF / CSRF (Request Forgery) ï ʚʠʜ ʫʨʘʟʣʠʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʝʜʦʣʽʢʠ HTTP ʧʨʦʪʦʢʦʣʫ. ʇʨʠ ʮʴʦʤʫ ʟʣʦʚʤʠʩʥʠʢʠ ʧʨʘʮʶʶʪʴ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ: 

- ʧʦʩʠʣʘʥʥʷ ʥʘ ʰʢʽʜʣʠʚʠʡ ʩʘʡʪ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʩʪʦʨʽʥʮʽ, ʱʦ ʢʦʨʠʩʪʫʻʪʴʩʷ 

ʜʦʚʽʨʦʶ ʚ ʢʦʨʠʩʪʫʚʘʯʘ; 

- ʧʨʠ ʧʝʨʝʭʦʜʽ ʧʦ ʰʢʽʜʣʠʚʦʤʫ ʧʦʩʠʣʘʥʥʶ ʚʠʢʦʥʫʻʪʴʩʷ ʩʢʨʠʧʪ, ʱʦ ʟʙʝʨʽʛʘʻ 

ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʘ (ʧʘʨʦʣʽ, ʧʣʘʪʽʞʥʽ ʜʘʥʽ ʡ ʪ.ʜ.), ʘʙʦ ʚʽʜʧʨʘʚʣʷʻ ʩʧʘʤ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜ ʽʤʝʥʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʘʙʦ ʟʤʽʥʶʻ ʜʦʩʪʫʧ ʜʦ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʧʦʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʜ ʥʝʶ; 

Code injections (SQL, PHP, ASP ʽ ʪ.ʜ.) ï ʚʠʜ ʫʨʘʟʣʠʚʦʩʪʽ, ʧʨʠ ʷʢʽʡ ʩʪʘʻ ʤʦʞʣʠʚʦ 

ʟʜʽʡʩʥʠʪʠ ʟʘʧʫʩʢ ʢʦʜʫ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ, ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʅʉɼ ʜʦ ʜʘʥʠʭ ʘʙʦ ʚʠʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ ʟ ʣʘʜʫ; 

Server-Side Includes (SSI) Injection ï ʚʠʜ ʫʨʘʟʣʠʚʦʩʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʩʪʘʚʢʫ 

ʩʝʨʚʝʨʥʠʭ ʢʦʤʘʥʜ ʚ HTML ʢʦʜʽ ʘʙʦ ʟʘʧʫʩʢ ʾʭ ʧʨʷʤʦ ʽʟ ʩʝʨʚʝʨʘ; 

Authorization Bypass ï ʚʠʜ ʫʨʘʟʣʠʚʦʩʪʽ, ʧʨʠ ʷʢʽʡ ʤʦʞʣʠʚʦ ʦʜʝʨʞʘʪʠ ʅʉɼ ʜʦ 

ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʘʙʦ ʜʦʢʫʤʝʥʪʽʚ ʽʥʰʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʦʱʦ. 

ʈʦʟʧʦʜʽʣ ʜʝʬʝʢʪʽʚ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʪʠʧʘʤʠ ʧʦʜʘʥʦ ʥʘ 

ʨʠʩ.1.10, ʘ ʜʠʥʘʤʽʢʫ ʟʨʦʩʪʘʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ï ʥʘ ʨʠʩ.1.11. 
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ʈʠʩ. 1.10. ʈʦʟʧʦʜʽʣ ʜʝʬʝʢʪʽʚ ʙʝʟʧʝʢʠ ʇɿ  ʈʠʩ. 1.11. ɼʠʥʘʤʽʢʘ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʝʬʝʢʪʽʚ ʙʝʟʧʝʢʠ ʇɿ 
 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʜʞʝʨʝʣʘʤʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʥʠʥʽ ʻ ʩʪʦʨʦʥʥʽ ʜʦʜʘʪʢʠ 

(80%), ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (13%) ʪʘ ʘʧʘʨʘʪʥʽ ʧʨʠʩʪʨʦʾ ï 4%, ʘ ʩʬʝʨʘʤʠ ʚʧʣʠʚʫ - 

ʜʝʨʞʘʚʥʠʡ ʩʝʢʪʦʨ, ʢʨʝʜʠʪʥʦ-ʬʽʥʘʥʩʦʚʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʪʨʘʥʩʧʦʨʪ ʪʘ ʝʥʝʨʛʝʪʠʢʘ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʷʢ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ɸʉʋ ʆʂɯ, ʪʘʢ ʽ ʚ ʾʭ ʩʝʨʚʝʨʥʠʭ ʜʦʜʘʪʢʘʭ 

ʜʦʤʽʥʫʶʪʴ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫʨʘʟʣʠʚʦʩʪʽ ʥʘ ʢʰʪʘʣʪ ʚʽʜʤʦʚʠ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, 

ʢʦʤʧʨʦʤʝʪʘʮʽʾ ʩʠʩʪʝʤʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʚʽʣʝʡ. ɰʭ ʩʪʘʪʠʩʪʠʢʘ ʚ ʧʨʦʚʽʜʥʠʭ 

ʢʦʤʧʘʥʽʷʭ ʩʚʽʪʫ ʟʘ 2019 ʨʽʢ ʧʦʜʘʥʘ ʥʘ ʨʠʩ.1.12 [32 ï 34].  

ɿʛʽʜʥʦ ʩʪʘʪʠʩʪʠʢʠ ʥʘʡʢʨʘʱʦʶ ʩʝʨʝʜ ʚʽʜʦʤʠʭ ʪʘʢʩʦʥʦʤʽʡ ʫʨʘʟʣʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤ 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʨʦʙʥʠʢʘ ʻ ʨʝʻʩʪʨ CWE, ʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ï ʨʝʻʩʪʨ 

CVE [35]. ɿʘ ʜʘʥʠʤʠ ɯʥʩʪʠʪʫʪʫ SANS, MITRE ʽ ʙʘʛʘʪʴʦʭ ʧʨʦʚʽʜʥʠʭ ʝʢʩʧʝʨʪʽʚ ʧʦ 

ʙʝʟʧʝʮʽ ʇɿ ʉʐɸ ʽ ɭʚʨʦʧʠ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʽ ʢʨʠʪʠʯʥʠʤʠ CWE 

ʧʦʤʠʣʢʘʤʠ (ʫʨʘʟʣʠʚʦʩʪʷʤʠ), ʷʢʽ ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ ʩʝʨʡʦʟʥʽ ʧʨʦʙʣʝʤʠ ʜʣʷ ʙʝʟʧʝʢʠ 

ʇɿ ʥʠʥʽ ʚʠʟʥʘʥʽ: Å ʥʝʙʝʟʧʝʯʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ (6 ʧʦʤʠʣʦʢ); Å 

ʥʝʙʝʟʧʝʯʥʝ ʢʝʨʫʚʘʥʥʷ ʨʝʩʫʨʩʘʤʠ (8 ʧʦʤʠʣʦʢ); Å ʧʨʦʥʠʢʥʠʡ ʟʘʭʠʩʪ (11 ʧʦʤʠʣʦʢ).  

 

 
ʈʠʩ.1.12. ʊʠʧʠ ʪʘ ʩʪʘʪʠʩʪʠʢʘ ʫʨʘʟʣʠʚʦʩʪʝʡ ʚ ʆʉ ʪʘ ʩʝʨʚʝʨʥʠʭ ʜʦʜʘʪʢʘʭ ɸʉʋ 
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ʇʝʨʰʘ ʢʘʪʝʛʦʨʽʷ ʫʨʘʟʣʠʚʦʩʪʝʡ (ʥʝʙʝʟʧʝʯʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ) ʧʦʚ'ʷʟʘʥʘ ʟ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʰʣʷʭʘʤʠ ʤʽʞ ʦʢʨʝʤʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʤʦʜʫʣʷʤʠ, ʧʨʦʛʨʘʤʘʤʠ, 

ʧʨʦʮʝʩʘʤʠ, ʧʦʪʦʢʘʤʠ ʘʙʦ ʩʠʩʪʝʤʘʤʠ (ʪʘʙʣ. 1.8) ʧʦ ʷʢʠʭ ʮʠʨʢʫʣʶʻ ʧʝʚʥʘ ʽʥʬʦʨʤʘʮʽʷ. 

 

ʊʘʙʣʠʮʷ 1.8 

CWE ID  Name 

CWE-89 
ʅʝʢʦʨʝʢʪʥʘ ʥʝʡʪʨʘʣʽʟʘʮʽʷ ʩʧʝʮʽʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʫ ʢʦʤʘʥʜʽ SQL (çSQL-

ɯʥ'ʻʢʮʽʷè) 

CWE-78 
ʅʝʢʦʨʝʢʪʥʘ ʥʝʡʪʨʘʣʽʟʘʮʽʷ ʩʧʝʮʽʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʫ ʢʦʤʘʥʜʽ OS (çɯʥ'ʻʢʮʽʷ 

ʂʦʤʘʥʜʠ OSè) 

CWE-79 
ʅʝʢʦʨʝʢʪʥʘ ʥʝʡʪʨʘʣʽʟʘʮʽʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʚʝʙ-ʩʪʦʨʽʥʢʠ (çʤʽʞʩʘʡʪʦʚʠʡ 

ʩʢʨʠʧʪʠʥʛè) 

CWE-434 ʅʝʦʙʤʝʞʝʥʝ ʟʢʘʯʫʚʘʥʥʷ ʬʘʡʣʫ ʥʝʙʝʟʧʝʯʥʦʛʦ ʪʠʧʫ 

CWE-352 ʇʽʜʨʦʙʢʘ ʟʘʧʠʪʫ ʟ ʧʝʨʝʭʨʝʩʥʠʤ ʧʦʩʠʣʘʥʥʷʤ (çʤʽʞʩʘʡʪʦʚʠʡ ʩʢʨʠʧʪʠʥʛè - CSRF) 

CWE-601 ʇʝʨʝʥʘʧʨʷʤʦʢ ʟ URL ʜʦ ʥʝʜʦʚʽʨʝʥʦʛʦ ʩʘʡʪʫ (çʚʽʜʢʨʠʪʠʡ ʧʝʨʝ ʥʘʧʨʷʤʦʢè) 

 

ʋʨʘʟʣʠʚʦʩʪʽ ʜʨʫʛʦʾ ʢʘʪʝʛʦʨʽʾ (ʥʝʙʝʟʧʝʯʥʝ ʢʝʨʫʚʘʥʥʷ ʨʝʩʫʨʩʘʤʠ) ʧʦʚ'ʷʟʘʥʽ ʟ 

ʥʝʢʦʨʝʢʪʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʢʝʨʫʚʘʥʥʷ ʇɿ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʧʝʨʝʜʘʯʫ ʘʙʦ ʚʠʜʘʣʝʥʥʷ ʚʘʞʣʠʚʠʭ ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ (ʪʘʙʣ. 1.9). 

ʊʘʙʣʠʮʷ 1.9 

CWE ID  Name 

CWE-120 ʂʦʧʽʶʚʘʥʥʷ ʚ ʙʫʬʝʨ ʙʝʟ ʧʝʨʝʚʽʨʢʠ ʨʦʟʤʽʨʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ (çʂʣʘʩʠʯʥʝ ʧʝʨʝʧʦʚʥʝʥʥʷ ʙʫʬʝʨʘè) 

CWE-22 ʅʝʢʦʨʝʢʪʥʝ ʦʙʤʝʞʝʥʥʷ ʽʤ'ʷ ʰʣʷʭʠ ʜʦ ʢʘʪʘʣʦʛʫ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ (çʦʙʭʽʜ ʢʘʪʘʣʦʛʫè) 

CWE-494 ɿʘʚʘʥʪʘʞʝʥʥʷ ʢʦʜʫ ʙʝʟ ʧʝʨʝʚʽʨʢʠ ʮʽʣʽʩʥʦʩʪʽ 

CWE-829 ɼʦʜʘʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʟ ʥʝʜʦʚʽʨʝʥʦʾ ʩʬʝʨʠ ʢʝʨʫʚʘʥʥʷ 

CWE-676 ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʦʾ ʬʫʥʢʮʽʾ 

CWE-131 ʅʝʧʨʘʚʠʣʴʥʝ ʦʙʯʠʩʣʝʥʥʷ ʨʦʟʤʽʨʫ ʙʫʬʝʨʘ 

CWE-134 ʅʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʨʷʜʦʢ ʬʦʨʤʘʪʫʚʘʥʥʷ 

CWE-190 ʎʽʣʦʯʠʩʝʣʴʥʝ ʧʝʨʝʧʦʚʥʝʥʥʷ ʘʙʦ ʮʠʢʣʽʯʥʝ ʧʦʚʝʨʥʝʥʥʷ 

  

ʋʨʘʟʣʠʚʦʩʪʽ ʥʘ ʢʰʪʘʣʪ ʧʨʦʥʠʢʥʦʛʦ ʟʘʭʠʩʪʫ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʘʭʠʩʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʷʢʽ 

ʯʘʩʪʦ ʥʝʧʨʘʚʠʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʦ ʧʨʦʩʪʦ ʽʛʥʦʨʫʶʪʴʩʷ (ʪʘʙʣ.1.10). 
 

ʊʘʙʣʠʮʷ 1.10 

CWE ID  Name 

CWE-306 ɺʽʜʩʫʪʥʽʩʪʴ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʜʣʷ ʢʨʠʪʠʯʥʦʾ ʬʫʥʢʮʽʾ 

CWE-862 ɺʽʜʩʫʪʥʽʩʪʴ ʘʚʪʦʨʠʟʘʮʽʾ 

CWE-798 ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʙʫʜʦʚʘʥʠʭ ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ 

CWE-311 ɺʽʜʩʫʪʥʽʩʪʴ ʰʠʬʨʫʚʘʥʥʷ ʢʨʠʪʠʯʥʠʭ ʜʘʥʠʭ 

CWE-807 ɼʦʚʽʨʘ ʥʝʥʘʜʽʡʥʠʤ ʚʭʽʜʥʠʤ ʜʘʥʠʤ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʧʦ ʙʝʟʧʝʮʽ 

CWE-250 ɺʠʢʦʥʘʥʥʷ ʟ ʥʘʜʤʽʨʥʠʤʠ ʧʦʚʥʦʚʘʞʝʥʥʷʤʠ 

CWE-863 ʅʝʢʦʨʝʢʪʥʘ ʘʚʪʦʨʠʟʘʮʽʷ 

CWE-732 ʅʝʢʦʨʝʢʪʥʝ ʧʨʠʩʚʦʻʥʥʷ ʜʦʟʚʦʣʫ ʥʘ ʢʨʠʪʠʯʥʠʡ ʨʝʩʫʨʩ 

CWE-327 ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʣʘʤʘʥʦʛʦ ʘʙʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʰʠʬʨʫʚʘʥʥʷ 

CWE-307 ʅʝʢʦʨʝʢʪʥʝ ʦʙʤʝʞʝʥʥʷ ʯʠʩʣʘ ʜʦʜʘʪʢʦʚʠʭ ʩʧʨʦʙ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ 

CWE-759 ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʙʽʯʥʦʛʦ ʭʝʰʫʚʘʥʥʷ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʯʠʩʣʘ (ʧʘʨʦʣʷ) 

 

ɺʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷʤ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷʤ ʩʪʘʪʠʩʪʠʢʠ ʫʨʘʟʣʠʚʦʩʪʝʡ ʇɿ ʟʘʡʤʘʶʪʴʩʷ 

ʪʘʢʽ ʢʦʤʧʘʥʽʾ, ʷʢ NIST (National Institute of Standards and Technology, ʉʐɸ), IBM, 
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Qualys, Cisco, WASC (Web Application Security Consortium), CERT (Computer 

Emergency Response Team) ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ʇʨʠ ʮʴʦʤʫ, ʥʘʧʨʠʢʣʘʜ, NIST ʧʽʜʪʨʠʤʫʻ 

ʘʢʪʫʘʣʴʥʫ ʙʘʟʫ ʜʘʥʠʭ ʫʨʘʟʣʠʚʦʩʪʝʡ National Vulnerability Database (NVD), ʘ ʪʘʢʦʞ 

ʚʝʜʝ web-ʩʘʡʪ ʙʶʣʝʪʝʥʝʡ ʫʨʘʟʣʠʚʦʩʪʝʡ, ʱʦ ʚʢʣʶʯʘʻ ʙʘʟʦʚʫ ʦʮʽʥʢʫ CVSS. ʎʶ 

ʽʥʬʦʨʤʘʮʽʶ NIST ʥʘʜʘʻ ʥʘ ʩʘʡʪʽ: http://nvd.nist.gov/nvd.cfm. IBM Internet Security 

Systems (ISS) ʧʫʙʣʽʢʫʻ ʙʶʣʝʪʝʥʽ ʫʨʘʟʣʠʚʦʩʪʝʡ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʙʘʟʦʚʽ ʪʘ ʪʠʤʯʘʩʦʚʽ 

ʦʮʽʥʢʠ CVSS ʥʘ ʩʘʡʪʽ: http://xforce.iss.net/xforce/alerts. Qualys ʧʫʙʣʽʢʫʻ ʧʦʩʠʣʘʥʥʷ ʥʘ 

ʫʨʘʟʣʠʚʦʩʪʽ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʙʘʟʦʚʽ ʽ ʪʠʤʯʘʩʦʚʽ ʦʮʽʥʢʠ CVSS ʥʘ ʩʘʡʪʽ 

http://www.qualys.com/research/alerts/. ɹʶʣʝʪʝʥʽ ʫʨʘʟʣʠʚʦʩʪʝʡ Cisco ʪʘʢʦʞ 

ʚʢʣʶʯʘʶʪʴ ʙʘʟʦʚʽ ʽ ʪʠʤʯʘʩʦʚʽ ʦʮʽʥʢʠ CVSS, ʷʢʽ ʧʫʙʣʽʢʫʶʪʴʩʷ ʢʦʤʧʘʥʽʻʶ ʥʘ ʩʘʡʪʽ 

http://tools.cisco.com/MySDN/Intelligence/home.x. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ ʧʦʪʨʽʙʝʥ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ Cisco Connection Online. Tenable Network 

Security ʧʫʙʣʽʢʫʻ ʧʣʘʛʽʥʠ ʜʣʷ ʩʢʘʥʝʨʘ ʙʝʟʧʝʢʠ Nessus. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʙʘʟʦʚʽ 

ʦʮʽʥʢʠ CVSS, ʱʦ ʧʫʙʣʽʢʫʶʪʴʩʷ ʥʘ ʩʘʡʪʽ http://www.nessus.org/plugins/.  

ʇʦʰʫʢ ʫʨʘʟʣʠʚʦʩʪʝʡ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚ ʭʦʜʽ ʪʝʩʪʫʚʘʥʥʷ ʥʘ 

ʧʨʦʥʠʢʥʝʥʥʷ ʰʣʷʭʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʧʝʨʠʤʝʪʨʽʚ ʤʝʨʝʞʽ, 

WEB-ʩʘʡʪʽʚ, ʙʘʟ ʜʘʥʠʭ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʜʦʜʘʪʢʽʚ, ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ ʪʦʱʦ, ʘ 

ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʢʦʥʬʽʛʫʨʘʮʽʡ ʤʝʨʝʞʝʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʜʦʜʘʪʢʽʚ ʽ ʩʝʨʚʝʨʽʚ 

ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ, ʪʝʩʪʫʚʘʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʤʝʪʦʜʽʚ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʜʦ ʆʂɯ, ʘʥʘʣʽʟʫ 

ʢʦʜʫ WEB-ʩʘʡʪʽʚ ʪʘ ʜʦʜʘʪʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʨʘʟʣʠʚʠʭ ʤʽʩʮʴ, ʘ ʩʘʤʝ: 

V SQL Injection (ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʪʦʨʽʚ SQL); 

V Source code injection (ʚʠʢʦʥʘʥʥʷ ʜʦʚʽʣʴʥʦʛʦ ʢʦʜʫ); 

V OS Commanding (ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜ ʆʉ); 

V Client-side Attacks (ʘʪʘʢ ʥʘ ʢʣʽʻʥʪʽʚ); 

V Cross-Site Scripting, XSS (ʤʽʞʩʘʡʪʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʩʮʝʥʘʨʽʾʚ); 

V Content Spoofing (ʧʽʜʤʽʥʠ ʚʤʽʩʪʫ); 

V Buffer Overflow (ʧʝʨʝʧʦʚʥʝʥʥʷ ʙʫʬʝʨʘ); 

V ʤʝʭʘʥʽʟʤʽʚ ʘʚʪʦʨʠʟʘʮʽʾ ʪʘ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʽ ʽʥʰʝ.  

ʇʝʨʝʚʽʨʢʘ ʧʨʦʚʦʜʠʪʠʩʷ ʷʢ ʚʨʫʯʥʫ, ʪʘʢ ʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʩʢʘʥʝʨʽʚ ʚʽʜ 

ʢʦʤʧʘʥʽʡ MaxPatrol, Nessus, OpenVAC ʪʘ ʽʥʰʠʭ. ʇʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ ʮʠʭ ʢʦʤʧʘʥʽʡ 

(ʩʢʘʥʝʨ XSpider, ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ Maxpatrol) ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ, ʥʘʧʨʠʢʣʘʜ, ʢʦʨʧʦʨʘʮʽʷ Positive Technologies 

(http://www.ptsecurity.ru/). ʋʨʘʟʣʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʘ) ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʙ) 

ʟʦʚʥʽʰʥʴʦʛʦ pentest ʧʦʜʘʥʦ ʥʘ ʨʠʩ.1.13 [36 ï 40]. 

http://www.qualys.com/
http://tools.cisco.com/MySDN/
http://www.nessus.org/plugins/
http://www.ptsecurity.ru/
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                                                  ʘ)                                                                  ʙ) 
ʈʠʩ.1.13. ʋʨʘʟʣʠʚʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʘ) ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʙ) ʟʦʚʥʽʰʥʴʦʛʦ pentest 

 

ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʫ ʩʢʘʥʫʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.1.14. 

 
ʈʠʩ.1.14. ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʫ ʩʢʘʥʫʚʘʥʥʷ ʫʨʘʟʣʠʚʦʩʪʝʡ 

 

1.1.3 ʐʣʷʭʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʤʦʚ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ɸʉʋ ʆʂɯ, 

ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʥʘʨʦʙʽʪʢʫ ʥʘ ʚʽʜʤʦʚʫ ʪʘʢʠʭ ʩʠʩʪʝʤ 
 

ʇʨʦʛʥʦʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ɸʉʋ ʆʂɯ, ʦʮʽʥʶʚʘʪʠ 

ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʨʠ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʜʦʟʚʦʣʷʶʪʴ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ. ɿʚʘʞʘʶʯʠ, ʱʦ ʪʘʢʽ ʤʦʜʝʣʽ ʤʘʶʪʴ ʟʘʟʚʠʯʘʡ ʡʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʨʦʛʥʦʟʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ ʽ ʛʣʠʙʠʥʠ 
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ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʠ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʜʦʧʦʤʘʛʘʻ ʧʨʠʡʤʘʪʠ 

ʨʘʮʽʦʥʘʣʴʥʝ ʨʽʰʝʥʥʷ ʧʨʦ ʯʘʩ ʧʨʠʧʠʥʝʥʥʷ ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʪʘʢʠʭ ʤʦʜʝʣʝʡ. ʆʩʥʦʚʥʠʤʠ ʟ ʥʠʭ ʻ: 

¶ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʘ ʤʦʜʝʣʴ; 

¶ ʤʦʜʝʣʴ ʨʦʟʧʦʜʽʣʫ ɺʝʡʙʫʣʣʘ; 

¶ ʤʦʜʝʣʴ, ʱʦ ʚʨʘʭʦʚʫʻ ʜʠʩʢʨʝʪʥʦ ʧʦʥʠʞʫʚʘʣʴʥʫ ʯʘʩʪʦʪʫ ʧʦʷʚʠ ʧʦʤʠʣʦʢ, ʪʦʱʦ. 

ɽʢʩʧʦʥʝʥʮʽʘʣʴʥʘ ʤʦʜʝʣʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ ʫʤʦʚʠ, ʷʢʱʦ ʧʦʤʠʣʢʠ ʇɸɿ 

ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ ʇʫʘʩʩʦʥʘ, ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʚʠʧʘʜʢʦʚʽ ʤʦʤʝʥʪʠ ʯʘʩʫ ʪʘ 

ʻ ʥʝʟʘʣʝʞʥʠʤʠ. ʏʘʩ ʨʦʙʦʪʠ ʤʽʞ ʧʦʤʠʣʢʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʽʤ 

ʯʘʩʦʤ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ ʽ ʩʝʨʝʜʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʤʘʥʜ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʤʽʞ 

ʧʦʤʠʣʢʘʤʠ. ʇʦʤʠʣʢʘ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʩʧʦʪʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʟʘ ʫʤʦʚʠ 

ʚʠʷʚʣʝʥʥʷ ʬʽʢʩʫʻʪʴʩʷ ʽ ʚʠʧʨʘʚʣʷʻʪʴʩʷ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ.  

ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʥʘ ʧʦʯʘʪʢʫ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʠ ὸ π ʚ ʇɸɿ ʤʽʩʪʠʣʦʩʷ, 

ʥʘʧʨʠʢʣʘʜ, ὔ  ʧʦʤʠʣʦʢ, ʘ ʧʽʩʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʷʢʝ ʪʨʠʚʘʣʦ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ ὸ, ʚ 

ʇɸɿ ʟʘʣʠʰʠʣʦʩʷ ὲ ʧʦʤʠʣʦʢ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ,  ʷʢʽ ʙʫʣʦ ʫʩʫʥʝʥʦ ʜʦʨʽʚʥʶʚʘʪʠʤʝ 

(ὲ ὲ  ὔ . ʇʨʠ ʮʴʦʤʫ ʯʘʩ ὸ ʚʽʜʧʦʚʽʜʘʻ ʪʨʠʚʘʣʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʇɸɿ, 

ʷʢʠʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʥʝ ʚʨʘʭʦʚʫʻ ʧʨʦʩʪʦʾʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʛʫʚʘʥʴ. ɿʚʽʜʩʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʚ ʇɸɿ 

ὨὲȾὨὸ ̔  ʘʙʩʦʣʶʪʥʘ ʢʽʣʴʢʽʩʪʴ ʫʩʫʥʝʥʠʭ ʧʦʤʠʣʦʢ ʧʦʚ'ʷʟʘʥʽ ʨʽʚʥʷʥʥʷʤ: 
 

ὦὲ ὦὔ ,      (1.1) 

ʜʝ ὦ ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. 

ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʥʘ ʧʦʯʘʪʢʫ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʠ ὸ π ʧʦʤʠʣʢʠ ʚʽʜʩʫʪʥʽ, 

ʪʦ ʨʦʟʚôʷʟʦʢ ʨʽʚʥʷʥʥʷ (1.1) ʤʘʻ ʚʠʛʣʷʜ: 
 

ὲ ὔ ρ ÅØÐ ὦὸ.          (1..2) 
 

ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʇɸɿ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ὲ ὔ ὲ

ὔÅØÐ ὦὸ, ʧʨʦʧʦʨʮʽʡʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ὨὲȾὨὸ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ὦ. 

ʏʘʩ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʇɸɿ ʜʦ ʚʽʜʤʦʚʠ Ὕ ʘʙʦ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ, 

ʷʢʠʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʟʥʘʡʜʝʥʝ ʩʧʦʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʜʘʥʠʭ 

ʘʙʦ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʧʦʨʫʰʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʜʦʨʽʚʥʶʻ ʚʝʣʠʯʠʥʽ, 

ʟʚʦʨʦʪʥʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʚʽʜʤʦʚ: 
 

Ὕ
Ⱦ

ÅØÐ ὦὸ.         (1.3) 
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ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʜʦ ʧʦʯʘʪʢʫ ʪʝʩʪʫʚʘʥʥʷ ʚ ʇɸɿ ʤʽʩʪʠʣʦʩʷ ὔ  ʧʦʤʠʣʦʢ ʽ ʮʴʦʤʫ 

ʚʽʜʧʦʚʽʜʘʣʦ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʚʽʜʤʦʚʠ Ὕ, ʪʦ ʬʫʥʢʮʽʶ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʚʽʜʤʦʚʠ ʚʽʜ 

ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʚʽʨʦʢ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʚ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ: Ὕ ὝÅØÐ .  

ʗʢʱʦ ʚʽʜʦʤʽ ʤʦʤʝʥʪʠ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ὸ ʽ ʢʦʞʥʦʛʦ ʨʘʟʫ ʚ ʮʽ ʤʦʤʝʥʪʠ 

ʚʠʷʚʣʷʻʪʴʩʷ ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʫʩʫʚʘʻʪʴʩʷ ʦʜʥʘ ʧʦʤʠʣʢʘ, ʪʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ 

ʧʦʯʘʪʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ὔ  
В

В В
, ʘ ʪʘʢʦʞ ʚʠʨʘʟ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ: ὦ
В В

.  ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʥʘ 

ʨʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʚ ʇɸɿ, ʽ ʩʝʨʝʜʥʻ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ 

ʚʽʜʤʦʚʠ Ὕ̒̑ ρȾʇ, ʪʦʙʪʦ ʦʪʨʠʤʘʪʠ ʦʮʽʥʢʫ ʯʘʩʫ ʜʦ ʚʠʷʚʣʝʥʥʷ ʥʘʩʪʫʧʥʦʾ ʧʦʤʠʣʢʠ. 

ɺ ʧʨʦʮʝʩʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽ ʚʠʧʨʦʙʫʚʘʥʴ ʇɸɿ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʧʨʘʮʶʚʘʥʥʷ 

ʜʦ ʚʽʜʤʦʚʠ ʚʽʜ Ὕ ʜʦ Ὕ ʥʝʦʙʭʽʜʥʦ ʚʠʷʚʠʪʠ ʽ ʫʩʫʥʫʪʠ ɝÎ ʧʦʤʠʣʦʢ.  

ɺʝʣʠʯʠʥʘ ɝÎ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: Ўὲ ὔὝ .              (1.4) 

ɺʠʨʘʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʪʨʘʪ ʯʘʩʫ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʫʩʫʥʫʪʠ ɝÎ ʧʦʤʠʣʦʢ ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʽʜʚʠʱʠʪʠ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʚʽʜʤʦʚʠ ʚʽʜ 

ʟʥʘʯʝʥʥʷ Ὕ ʜʦ Ὕ ʤʘʻ ʚʠʛʣʷʜ: Ўὸ ÌÎ ὝȾὝ . 

ɼʨʫʛʘ ʤʦʜʝʣʴ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʦʮʝʜʫʨʽ ʚʨʘʭʫʚʘʥʥʷ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʟʤʽʥʠ ʥʘʜʽʡʥʦʩʪʽ ʧʨʠ ʫʩʫʥʝʥʥʽ ʯʝʨʛʦʚʦʾ ʧʦʤʠʣʢʠ. ʗʢ ʛʦʣʦʚʥʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʚʽʜʤʦʚʠ ὖὸ. ʗʢʱʦ ʧʦʤʠʣʢʠ ʥʝ 

ʫʩʫʚʘʶʪʴʩʷ, ʪʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʻ ʧʦʩʪʽʡʥʦʶ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʾ ʤʦʜʝʣʽ ʨʦʟʧʦʜʽʣʫ [41]: 

ὖὸ ÅØÐ ʇὸ.      (1.5) 
 

ɿʚʽʜʩʠ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʚʽʜʤʦʚʠ Ὕ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʚʠʨʘʟʦʤ: 

Ὢὸ ʇὩ ,          (1.6) 
 

ʜʝ t > 0, ɚ> 0 ʽ 1/ɚ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʚʽʜʤʦʚʠ, ʪʦʙʪʦὝ̒̑ ρȾʇ.  

ɼʣʷ ʘʧʨʦʢʩʠʤʘʮʽʾ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʽ ʫʩʫʥʝʥʥʽ 

ʧʦʤʠʣʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʷ ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ: 
 

ʇÔ ʇɼὸ .      (1.7) 
 

ʗʢʱʦ π ‍ ρ, ʪʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ ʥʘʣʘʛʦʜʞʝʥʥʽ ʘʙʦ ʚ 

ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʇÔ ʱʽʣʴʥʽʩʪʴ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʚʽʜʤʦʚʠ ʦʧʠʩʫʻʪʴʩʷ ʜʚʦʧʘʨʘʤʝʪʨʠʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ɺʝʡʙʫʣʣʘ: 
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Ὢὸ ʇɼὸ ÅØÐ ʇὸ .     (1.8) 

ʈʦʟʧʦʜʽʣ ɺʝʡʙʫʣʣʘ ʜʦʩʠʪʴ ʜʦʙʨʝ ʚʽʜʦʙʨʘʞʘʻ ʨʝʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʬʫʥʢʮʽʾ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʚʽʜʤʦʚʠ.  

ʆʩʦʙʣʠʚʽʩʪʶ ʪʨʝʪʴʦʾ ʤʦʜʝʣʽ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʪʝʟʠ ʧʨʦ ʪʝ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʚʽʜʤʦʚ ʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ὸ ʤʽʞ ʤʦʤʝʥʪʘʤʠ ʚʠʷʚʣʝʥʥʷ 

ʧʦʩʣʽʜʦʚʥʠʭ i-ʪʦʾ ʪʘ (i - 1)-  ʾʧʦʤʠʣʦʢ: 

ʇὸ Âὔ Ὥ ρ ὸ,     (1.9) 

ʜʝ ὔï ʧʦʯʘʪʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ; 

 ὦ ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʽʩʪʴ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʧʽʜ 

ʢʨʠʚʦʶ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ. 

ɼʣʷ ʦʮʽʥʢʠ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʚʽʜʤʦʚʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʠʨʘʟ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ 

ʨʦʟʧʦʜʽʣʫ ʈʝʣʝʷ: 

ὖὸ Ὡὼὴὦὔ Ὥ ρ , ʜʝ ὖὸ ὖὝ ὸ .   (1.10) 

ʑʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʚʽʜʤʦʚʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʷʥʥʷ 

(1.10) ʦʧʠʩʫʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

Ὢὸ ὖὸ ὦὔ Ὥ ρ ὸὩὼὴὦὔ Ὥ ρ . (1.11) 

ɺʠʢʦʨʠʩʪʘʚʰʠ ʬʫʥʢʮʽʶ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ, ʦʪʨʠʤʘʻʤʦ ʦʮʽʥʢʫ 

ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ὔ  ʽ ʢʦʝʬʽʮʽʻʥʪʘ b: 

ὔ В Ὥ ρὸ
В

;    (1.12) 

ὦ В
В

.       (1.13) 

 

ɻʦʣʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ï ʤʽʨʦʶ ʩʪʨʘʪʝʛʽʾ ʘʙʦ ʽʥʘʢʰʝ ʧʨʘʚʠʣʘʤʠ ʟʛʽʜʥʦ ʟ 

ʷʢʠʤʠ ʬʦʨʤʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʨʽʰʝʥʥʷ ʪʘ ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ-ʤʝʥʰ 

ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʋ ʆʂɯ ʧʨʠ ʮʴʦʤʫ ʻ ʢʨʠʪʝʨʽʾ 

ʩʫʤʽʩʥʦʩʪʽ, ʨʦʟʰʠʨʶʚʘʥʦʩʪʽ, ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ 

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɺʦʥʠ ʧʝʨʝʜʫʩʽʤ ʨʝʛʣʘʤʝʥʪʫʶʪʴ: 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʩʠʩʪʝʤʠ ʧʨʘʮʶʚʘʪʠ ʷʢʽʩʥʦ ʫ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ 

(ʢʨʠʪʝʨʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ) ʟ ʦʮʽʥʶʚʘʥʥʷʤ ʩʪʫʧʝʥʶ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʧʝʨʝʜ 

ʥʝʶ ʤʝʪʠ (ʢʨʠʪʝʨʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ); 

ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʫ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟ ʚʠʟʥʘʯʝʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʚʠʢʦʥʫʚʘʪʠ ʧʦʢʣʘʜʝʥʽ ʥʘ ʥʝʾ ʬʫʥʢʮʽʾ ʧʨʠ ʚʽʜʤʦʚʽ ʾʾ ʦʢʨʝʤʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʢʨʠʪʝʨʽʡ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ); 

ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʨʽʟʥʦʤʘʥʽʪʥʝ ʧʨʦʛʨʘʤʥʝ ʽ ʘʧʘʨʘʪʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʩʘʤʝ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʽ ʜʦʜʘʪʢʠ ʚʽʜ ʨʽʟʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ (ʢʨʠʪʝʨʽʡ ʩʫʤʽʩʥʦʩʪʽ); 
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ʩʧʨʦʤʦʞʥʽʩʪʴ ʱʦʜʦ ʜʦʜʘʚʘʥʥʷ ʜʦ ʩʠʩʪʝʤʠ ʧʝʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ï ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʢʦʤʧôʶʪʝʨʽʚ, ʜʦʜʘʪʢʽʚ (ʢʨʠʪʝʨʽʡ ʨʦʟʰʠʨʶʚʘʥʦʩʪʽ), ʘ ʪʘʢʦʞ ʥʘʨʦʱʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʾʾ 

ʚʫʟʣʽʚ ʽ ʜʦʚʞʠʥʠ ʟʚôʷʟʢʽʚ (ʢʨʠʪʝʨʽʡ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ) ʪʦʱʦ. 

ʇʨʠ ʮʴʦʤʫ ʢʨʠʪʝʨʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ, 

ʧʦʢʘʟʥʠʢʘʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʦʚʥʦʪʠ, ʦʧʝʨʘʪʠʚʥʦʩʪʽ, ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʨʽʚʥʷ 

ʢʦʨʠʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʟʘʪʨʠʤʢʠ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ 

(ʽʥʪʝʨʚʘʣʦʤ ʯʘʩʫ ʤʽʞ ʤʦʤʝʥʪʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʧʘʢʝʪʘ ʥʘ ʚʭʽʜ ʩʠʩʪʝʤʠ ʡ ʤʦʤʝʥʪʦʤ 

ʧʦʷʚʠ ʡʦʛʦ ʥʘ ʚʠʭʦʜʽ). ʉʝʨʝʜ ʥʠʭ ʧʦʢʘʟʥʠʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʦʚʥʦʪʠ ʩʠʩʪʝʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʦʙʽʪ: 

, (1.14) 

ʜʝ  ï ʟʘʧʠʪʠ, ʦʪʨʠʤʫʚʘʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ;  ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ. 

ʇʦʢʘʟʥʠʢ ʦʧʝʨʘʪʠʚʥʦʩʪʽ (), ʘʙʦ ʽʥʘʢʰʝ ʯʘʩʫ ʨʝʘʢʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻ ʯʘʩ, ʱʦ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʚʽʜ ʚʠʥʠʢʥʝʥʥʷ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ 

ʜʦ ʤʝʨʝʞʝʚʦʾ ʩʣʫʞʙʠ ʩʠʩʪʝʤʠ ʜʦ ʦʜʝʨʞʘʥʥʷ ʥʠʤ ʚʽʜʧʦʚʽʜʽ. ʆʧʝʨʘʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʩʝʛʤʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʪʘ ʘʢʪʠʚʥʦʛʦ ʤʝʨʝʞʝʚʦʛʦ 

ʚʩʪʘʪʢʫʚʘʥʥʷ (ʢʦʤʫʪʘʪʦʨʽʚ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, ʩʝʨʚʝʨʽʚ): 

, (1.15) 

ʜʝ  ï ʯʘʩ ʛʝʥʝʨʘʮʽʾ ʟʘʧʠʪʫ;  ï ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ;  ï ʯʘʩ ʦʙʨʦʙʢʠ 

ʟʘʧʠʪʫ;  ï ʯʘʩ ʚʠʜʘʯʽ ʚʽʜʧʦʚʽʜʽ;  ï ʯʘʩ ʢʦʨʝʢʮʽʾ ʥʘ -ʤʫ ʝʪʘʧʽ (ʢʨʦʮʽ, 

ʮʠʢʣʽ) ʟʚʝʨʥʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʤʝʨʝʞʝʚʦʾ ʩʣʫʞʙʠ; . 

ʇʨʠ ʮʴʦʤʫ ʽʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʩʫʢʫʧʥʦʩʪʽ ʚʠʨʽʰʫʚʘʥʠʭ ɸʉʋ ʆʂɯ ʟʘʚʜʘʥʴ 

ʥʝ ʧʝʨʝʚʠʱʠʪʴ ʧʝʚʥʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʪʝʨʤʽʥʫ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

, (1.16) 

ʜʝ  ï ʬʫʥʢʮʽʷ ʃʘʧʣʘʩʘ, ʱʦ ʟʘʜʘʥʘ ʚ ʪʘʙʣʠʮʽ; . 

ʇʦʢʘʟʥʠʢ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʙʩʷʛ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʘʥʦʶ ʧʦ ʤʝʨʝʞʽ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ. 

ɺʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʘʤʠʤ ʧʦʚʽʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʷʢʠʤ, ʷʢ ʧʨʘʚʠʣʦ, ʻ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ (ʥʘʧʨʠʢʣʘʜ: ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ ʰʚʠʜʢʦ, ʙʝʟ ʟʘʪʨʠʤʦʢ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʘ 

ʧʝʨʽʦʜ  ʩʝʢʫʥʜ (ʭʚʠʣʠʥ, ʛʦʜʠʥ) ʧʝʨʝʜʘʯʫ  ʙʘʡʪ (ʄʙ, ɻʛʙ, ʧʘʢʝʪʽʚ) ʽʥʬʦʨʤʘʮʽʾ ʟʽ 

ʰʚʠʜʢʽʩʪʴ ʥʝ ʤʝʥʰʝ, ʥʘʧʨʠʢʣʘʜ,  ʄʙʽʪ/ʩʝʢ) ʪʦʱʦ. ʋ ʮʝʡ ʯʘʩ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦʟʥʘʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʦʨʘ ɽʆʄ. 

ɿʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʠʤʽʨʶʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʟʘʚʜʘʥʴ, ʦʙʫʤʦʚʣʝʥʠʭ ʫ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʠʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʽ ʣʦʛʽʯʥʠʭ 
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ʦʧʝʨʘʮʽʡ ʫ ʨʦʟʚôʷʟʫʚʘʥʠʭ ʟʘʚʜʘʥʥʷʭ. ʎʝ ʥʘʜʘʣʦ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʞʣʠʚʽʩʪʴ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʨʦʟʚôʷʟʫʚʘʥʠʭ ʥʠʤʠ ʟʘʚʜʘʥʴ. ʊʦʯʥʦ ʪʘʢ ʩʘʤʦ ʙʘʛʘʪʦʟʥʘʯʥʝ ʟʘʚʜʘʥʥʷ ʡ ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ɸʉʋ ʆʂɯ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʧʽʜʽʡʪʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʾʾ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʾ ʟʥʘʯʠʤʦʩʪʽ ʡ ʬʫʥʢʮʽʡ. 

ʋʩʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʠʪʝʨʽʶ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ 

ʛʨʫʧʠ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ () ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʜʽʡʥʦʩʪʽ (). ʉʝʨʝʜ 

ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ɸʉʋ ʆʂɯ ʚʠʢʦʥʫʚʘʪʠ 

ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʽʟ ʟʘʜʘʥʦʶ ʷʢʽʩʪʶ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʚʠʧʘʜʢʦʚʠʭ ʟʙʦʾʚ, ʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ï ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʫ ʥʽʡ ʚʽʜʤʦʚ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʘʙʦ ʧʨʠ ʧʦʷʚʽ ʧʦʤʠʣʦʢ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ, ʱʦ ʧʨʠʚʦʜʷʪʴ ʜʦ ʧʝʨʝʭʦʜʫ ʩʠʩʪʝʤʠ ʚ ʩʪʘʥ ʧʦʚʥʦʾ ʘʙʦ ʯʘʩʪʢʦʚʦʾ 

ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɻʦʣʦʚʥʠʤ ʩʝʨʝʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʻ ʧʦʢʘʟʥʠʢ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ɺʽʥ ʚʠʟʥʘʯʘʻ ʽʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʢʨʫʯʫʚʘʥʥʷ ʢʦʞʥʦʛʦ 

ʧʝʨʝʜʘʥʦʛʦ ʤʝʨʝʞʝʶ ʙʽʪʘ ʽʥʬʦʨʤʘʮʽʾ ʡ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʨʦʚʽʜʥʠʭ ʣʽʥʽʡ ʟʚôʷʟʢʫ 

ʩʪʘʥʦʚʠʪʴ 10
-3
ï10

-4
, ʜʣʷ ʢʘʙʝʣʴʥʠʭ ï 10

-5
ï10

-6
, ʜʣʷ ʦʧʪʦʚʦʣʦʢʦʥʥʠʭ ʣʽʥʽʡ ï 10

-8
ï10

-9
.  

 

1.2 ɿʘʭʦʜʠ ʟʘʭʠʩʪʫ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ɸʉʋ ʆʂɯ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʥʝʟʘʢʦʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
 

ɺʽʜʦʤʦ, ʱʦ ʙʫʜʴ-ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʻ ʧʨʝʜʤʝʪʦʤ ʚʣʘʩʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʧʨʘʚʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʘʙʦ ʚʠʤʦʛ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʣʘʩʥʠʢʦʤ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜʣʷʛʘʻ 

ʟʘʭʠʩʪʫ. ɿʘʭʠʩʪ ʧʨʠ ʮʴʦʤʫ ʷʚʣʷʻ ʩʦʙʦʶ ʷʢ ʧʨʦʮʝʩ ʦʭʦʨʦʥʠ, ʟʘʦʱʘʜʞʝʥʥʷ ʘʙʦ 

ʧʦʨʷʪʫʥʢʫ ʚʽʜ ʢʦʛʦ-ʥʝʙʫʜʴ/ʯʦʛʦ-ʥʝʙʫʜʴ ʥʝʧʨʠʻʤʥʦʛʦ, ʚʦʨʦʞʦʛʦ ʪʘ ʥʝʙʝʟʧʝʯʥʦʛʦ, ʪʘʢ 

ʡ ʧʝʨʝʜʙʘʯʘʻ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ ʽ ʟʘʭʦʜʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʥʝʜʦʧʫʱʝʥʥʷ ʘʙʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘʢʠʭ ʜʽʡ.  

ɿʘʭʠʩʪ ɸʉʋ ʆʂɯ  ʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʨʽʰʝʥʥʷ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʟʘʜʘʯ. ʇʦ-ʧʝʨʰʝ, 

ʟʘʙʦʨʦʥʘ ʧʦʨʫʰʥʠʢʘʤ ʪʘ/ʘʙʦ ʽʥʰʠʤ ʩʫʙ'ʻʢʪʘʤ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʟʘʩʝʢʨʝʯʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʟʣʦʚʤʠʩʥʠʭ ʮʽʣʷʭ ʡ, ʧʦ-ʜʨʫʛʝ, ʩʚʦʻʯʘʩʥʝ ʽ ʧʦʚʥʝ 

ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʨʝʙ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʩʴʢʦʾ, 

ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʦʾ, ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʪʘ ʽʥʰʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʦʙʪʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʘʭʽʚʮʽʚ 

ʦʨʛʘʥʽʟʘʮʽʡ (ʧʽʜʧʨʠʻʤʩʪʚ) ʩʝʢʨʝʪʥʦʾ ʘʙʦ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʻʶ. ɺʦʥʠ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʰʣʷʭʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʪʘ/ʘʙʦ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʾ. ʇʝʨʠhʡ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʞʝʥʝʨʥʦ-

ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ/ʘʙʦ ʧʨʦʛʨʘʤʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʫʥʝʤʦʞʣʠʚʣʝʥʥʷ ʚʪʦʢʫ, 

ʟʥʠʱʝʥʥʷ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʨʝʞʠʤʫ ʜʦʩʪʫʧʫ ʜʦ ʥʝʾ, 

ʘ ʜʨʫʛʠʡ ï ʥʘ ʧʨʠʭʦʚʫʚʘʥʥʷ/ʚʽʜʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʾʾ 

ɼ ʅ
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ʩʧʨʘʚʞʥʦʩʪʽ, ʮʽʣʽʩʥʦʩʪʽ, ʘʚʪʦʨʩʪʚʘ ʪʦʱʦ ʰʣʷʭʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ (ʢʣʶʯʦʚʠʭ) ʜʘʥʠʭ [42, 43]. 

ʇʠʪʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʟʙʠʚʘʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʥʘ ʪʘʢʽ ʢʣʘʩʠ ʟʘʚʜʘʥʴ, ʷʢ: 

1) ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʚʠʪʦʢʫ ʪʝʭʥʽʯʥʠʤʠ ʢʘʥʘʣʘʤʠ (ʩʫʢʫʧʥʦʩʪʽ ʦʙôʻʢʪʽʚ 

ʨʦʟʚʽʜʢʠ, ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʚʽʜʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʪʘ 

ʬʽʟʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʧʦʰʠʨʶʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʩʠʛʥʘʣ); 

2) ʟʘʭʠʩʪ ɸʉ, ʟʦʢʨʝʤʘ ɸʉʋ ʆʂɯ, ̔  ʦʙʨʦʙʣʶʚʘʥʦʾ ʚ ʥʠʭ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʅʉɼ. ʇʽʜ 

ʅʉɼ ʚ ʮʴʦʤʫ ʩʝʥʩʽ ʨʦʟʫʤʽʶʪʴ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʦʨʫʰʫʻ ʧʨʘʚʠʣʘ 

ʨʦʟʤʝʞʫʚʘʥʥʷ ʜʦʩʪʫʧʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʘʪʥʠʭ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ 

ʥʘʜʘʶʪʴʩʷ ɸʉ (ɸʉʋ ʆʂɯ). ɼʦ ʛʦʣʦʚʥʠʭ ʩʧʦʩʦʙʽʚ ʅʉɼ ʥʘʣʝʞʘʪʴ: ʙʝʟʧʦʩʝʨʝʜʥʻ 

ʟʚʝʨʥʝʥʥʷ ʜʦ ʦʙô̒ ʢʪʽʚ ʜʦʩʪʫʧʫ; ʩʪʚʦʨʝʥʥʷ ʇɸɿ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʟʚʝʨʥʝʥʥʷ ʜʦ ʦʙôʻʢʪʽʚ 

ʜʦʩʪʫʧʫ ʚ ʦʙʭʽʜ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ; ʤʦʜʠʬʽʢʘʮʽʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʜʽʡʩʥʝʥʥʷ ʅʉɼ ʜʦ ʇɸɿ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʇɸɿ ɸʉ (ɸʉʋ ʆʂɯ) ʧʝʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ 

ʧʦʨʫʰʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʽ ʬʫʥʢʮʽʾ ʮʠʭ ʩʠʩʪʝʤ ʡ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʠʪʠ ʧʝʚʥʽ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʽ ʜʽʾ (ʪʘʙʣ.1.11). 

ʊʘʙʣʠʮʷ 1.11 

ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʽ ʜʽʾ ʱʦʜʦ ʇɸɿ ɸʉʋ ʆʂɯ 
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ʅʝʩʘʥʢʮʦ̔ʥʦʚʘʥ ̔ʜ̔ ʾ 

ɺʠʧʘʜʢʦʚʽ  
ʅʘʚʤʠʩʥʽ 

ʇʘʩʠʚʥ ̔ ɸʢʪʠʚʥ ̔
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ʅʝʚʠʷʚʣʝʥʽ ʧʦʤʠʣʢʠ 
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʂʉ; ʚʽʜʤʦʚʠ ʽ ʟʙʦʾ 
ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʂʉ; 
ʧʦʤʠʣʢʠ ʦʧʝʨʘʪʦʨʽʚ; 
ʥʝʩʧʨʘʚʥʽʩʪʴ ʟʘʩʦʙʽʚ 
ʰʠʬʨʫʚʘʥʥʷ; ʩʪʨʠʙʢʠ 
ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʥʘ 
ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʘʭ; ʩʪʘʨʽʥʥʷ 
ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ; 
ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜ 
ʚʧʣʠʚʦʤ ʬʽʟʠʯʥʠʭ 
ʬʘʢʪʦʨʽʚ (ʘʚʘʨʽʾ ʽ ʪ.ʧ.). 

ʄʘʩʢʫʚʘʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ 
ʟʘʧʠʪʽʚ ʧʽʜ ʟʘʧʠʪʠ ʆʉ; ʦʙʭʽʜ 
ʧʨʦʛʨʘʤ ʨʦʟʤʝʞʫʚʘʥʥʷ ʜʦʩʪʫʧʫ; 
ʯʠʪʘʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʠʭ ʜʘʥʠʭ ʟ 
ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ; ʧʽʜʢʣʶʯʝʥʥʷ 
ʜʦ ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ ʟ ʤʝʪʦʶ 
ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 
(çʧʽʜʩʣʫʭʦʚʫʚʘʥʥʷè ʽ / ʘʙʦ 
çʨʝʪʨʘʥʩʣʷʮʽʷè) ʧʨʠ ʘʥʘʣʽʟʽ 
ʪʨʘʬʽʢʫ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʽʥʘʣʽʚ ʽ 
ɽʆʄ ʽʥʰʠʭ ʦʧʝʨʘʪʦʨʽʚ; ʟʚʘʞʝʥʠʡ 
ʚʠʢʣʠʢ ʚʠʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ 
(ʘʚʘʨʽʾ ʽ ʪ.ʧ.). 

ɺʢʣʶʯʝʥʥʷ ʚ ʧʨʦʛʨʘʤʠ ʈʇʉ, ʱʦ ʚʠʢʦʥʫʶʪʴ 
ʬʫʥʢʮʽʾ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʪʘ 
ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʇɿ; ʚʚʝʜʝʥʥʷ 
ʥʦʚʠʭ ʧʨʦʛʨʘʤ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ 
ʧʦʨʫʰʝʥʥʷ ʙʝʟʧʝʢʠ ʇɿ; ʥʝʟʘʢʦʥʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʢʣʶʯʽʚ ʨʦʟʤʝʞʫʚʘʥʥʷ ʜʦʩʪʫʧʫ; ʦʙʭʽʜ ʧʨʦʛʨʘʤ 
ʨʦʟʤʝʞʫʚʘʥʥʷ ʜʦʩʪʫʧʫ; ʚʠʚʝʜʝʥʥʷ ʟ ʣʘʜʫ 
ʧʽʜʩʠʩʪʝʤʠ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʦʙʣʽʢʫ; ʟʥʠʱʝʥʥʷ ʢʣʶʯʽʚ 
ʰʠʬʨʫʚʘʥʥʷ ʽ ʧʘʨʦʣʽʚ; ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʢʘʥʘʣʽʚ 
ʟʚ'ʷʟʢʫ ʟ ʤʝʪʦʶ ʤʦʜʠʬʽʢʘʮʽʾ, ʟʥʠʱʝʥʥʷ, ʟʘʪʨʠʤʢʠ 
ʽ ʧʝʨʝʫʧʦʨʷʜʢʫʚʘʥʥʷ ʜʘʥʠʭ; ʚʠʚʝʜʝʥʥʷ ʟ ʣʘʜʫ 
ʝʣʝʤʝʥʪʽʚ ʬʽʟʠʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ 
ʂʉ; ʟʚʘʞʝʥʠʡ ʚʠʢʣʠʢ ʚʠʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ. 

ʆ
ʧ
ʦ
ʩ
ʝ
ʨ
ʝ
ʜ
ʢ
ʦ
ʚ
ʘ
ʥ
ʽ

 

ʇʦʨʫʰʝʥʥʷ 
ʧʨʦʧʫʩʢʥʦʛʦ ʨʝʞʠʤʫ ʽ 
ʨʝʞʠʤʫ ʩʝʢʨʝʪʥʦʩʪʽ; 
ʧʨʠʨʦʜʥʽ ʧʦʪʝʥʮʽʡʥʽ ʧʦʣʷ; 
ʧʝʨʝʰʢʦʜʠ ʽ ʪ.ʧ. 

ʇʝʨʝʭʦʧʣʝʥʥʷ ɽʄɯ ʚʽʜ 
ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ; ʨʦʟʢʨʘʜʘʥʥʷ 
ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʭʦʜʽʚ 
(ʨʦʟʜʨʫʢʽʚʦʢ); ʚʽʟʫʘʣʴʥʠʡ ʢʘʥʘʣ; 
ʧʽʜʩʣʫʭʦʚʫʶʯʽ ʧʨʠʩʪʨʦʾ; 
ʜʠʩʪʘʥʮʽʡʥʝ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʽ ʪ.ʧ. 

ʇʝʨʝʰʢʦʜʠ; 
ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ; 
ʟʚʘʞʝʥʠʡ ʚʠʢʣʠʢ ʚʠʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ. 

 

ɼʦ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʚʪʨʫʯʘʥʥʷ ʜʦ ʷʢʠʭ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʡ ɸʉʋ ʆʂɯ, ʷʢ ʧʨʘʚʠʣʦ ʥʘʣʝʞʘʪʴ [44 ï 47]: 

ʙʣʦʢʠ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ ɽʆʄ ʜʝʷʢʠʡ ʯʘʩ 

ʧʽʩʣʷ ʚʠʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ; 

ʩʧʝʮʽʘʣʴʥʽ ʨʝʛʽʩʪʨʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʨʝʢʚʽʟʠʪʽʚ ʟʘʭʠʩʪʫ: ʧʘʨʦʣʽʚ, 

ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʭ ʢʦʜʽʚ, ʛʨʠʬʽʚ ʘʙʦ ʨʽʚʥʽʚ ʩʝʢʨʝʪʥʦʩʪʽ; 

ʧʨʠʩʪʨʦʾ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ/ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ); 
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ʩʧʝʮʽʘʣʴʥʽ ʢʦʤʧ'ʶʪʝʨʠ ʨʘʟʦʤ ʽʟ ʩʧʝʮʠʬʽʯʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ (ʙʨʘʥʜʤʘʫʝʨʠ), 

ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʘʙʦ ʬʽʣʴʪʨʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʽʟ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ; 

ʧʨʠʩʪʨʦʾ ʚʠʤʽʨʶʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʶʜʠʥʠ (ʛʦʣʦʩʫ, 

ʚʽʜʙʠʪʢʽʚ) ʟ ʤʝʪʦʶ ʡʦʛʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ; 

ʩʭʝʤʠ ʧʝʨʝʨʠʚʘʥʥʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʣʽʥʽʾ ʟʚ'ʷʟʢʫ ʟ ʤʝʪʦʶ ʧʝʨʽʦʜʠʯʥʦʾ 

ʧʝʨʝʚʽʨʢʠ ʘʜʨʝʩʠ ʚʠʜʘʯʽ ʜʘʥʠʭ. 

ɼʣʷ ʾʭ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʣʝʛʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ 

ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʽ, ʪʘʢ ʡ ʧʨʦʛʨʘʤʥʽ ʤʝʪʦʜʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ 

ʤʝʪʦʜʽʚ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʚʠʛʦʪʦʚʣʝʥʠʭ CD, DVD ʠ ʘʧʘʨʘʪʥʠʭ ʢʣʶʯʘʭ, 

ʧʽʜôʜ̒ʥʫʚʘʥʠʭ ʯʝʨʝʟ USB-ʧʦʨʪ ʪʘ ʨʦʟʧʦʚʩʶʜʞʫʚʘʥʠʭ ʨʘʟʦʤ ʟ ʧʨʦʛʨʘʤʤʦʶ ʽʥʩʪʘʣʷʮʽʾ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ 

ʪʘ ʥʝʟʘʢʦʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʾʭ ʧʨʠʚô̫ ʟʫʚʘʥʥʷ ʜʦ ʇɽʆʄ ʧʝʚʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ (ʪʦʙʪʦ ʜʦ ʢʦʥʬʽʛʫʨʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʷʢʦʤʫ ʮʶ ʧʨʦʛʨʘʤʫ ʚʩʪʘʥʦʚʠʣʠ) 

ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʣʽʮʝʥʟʽʡʥʦʛʦ ʢʣʶʯʘ ʘʙʦ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʘʢʪʠʚʘʮʽʾ ʡ 

ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʢ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ, ʱʦ ʚʙʫʜʦʚʘʥ ̔ʚ ʆʉ ʪʘ ʢʣʽʻʥʪʩʴʢʽ 

ʜʦʜʘʪʢʠ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ, ʦʙʦʣʦʥʦʢ, ʩʝʨʝʜʦʚʠʱ ʪʦʱʦ (ʨʠʩ.1.15). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.1.15. ʇʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ɸʉʋ ʆʂɯ 

 

ʇʨʠ ʮʴʦʤʫ ʥʘʡʯʘʩʪʽʰʝ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʦʮʝʜʫʨʠ 

ʫʧʘʢʦʚʫʚʘʥʥʷ ʪʘ/ʘʙʦ ʰʠʬʨʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ, ʦʙʬʫʩʢʘʮʽʾ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ, 

ʧʨʠʭʦʚʫʚʘʥʥʷ ʚʠʢʣʠʢʽʚ ɸʈɯ-ʬʫʥʢʮʽʡ ʪʘ ʘʥʪʠ-ʚʽʜʣʘʛʦʜʞʫʚʘʣʴʥʽ ʤʝʪʦʜʠ (ʪʘʙʣ.1.12). 

ɻʦʣʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʤʝʪʦʜʽʚ ʻ ʪʘʢ ʟʚʘʥʽ ʧʨʦʛʨʘʤʠ-ʧʨʦʪʝʢʪʦʨʠ 

ʥʘ ʢʰʪʘʣʪ VMProtect, Enigma Protector, Themida ʪʘ Obsidium (ʪʘʙʣ.1.13).  

ʇʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ 

ɿʘʩʦʙʠ ʟʘʭʠʩʪʫ, 

ʚʙʫʜʦʚʘʥʽ ʚ ʩʠʩʪʝʤʥʝ ʇɿ 

(ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ) 

ɿʘʩʦʙʠ ʟʘʭʠʩʪʫ, ʚʙʫʜʦ-

ʚʘʥʽ ʚ ʢʦʨʠʩʪʫʚʘʮʴʢʽ 

(ʢʣʽʻʥʪʩʴʢʽ) ʜʦʜʘʪʢʠ 

ɿʘʩʦʙʠ ʟʘʭʠʩʪʫ ʫ ʚʠʜʽ ʦʢʨʝ-

ʤʠʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ, 

ʦʙʦʣʦʥʦʢ, ʩʝʨʝʜʦʚʠʱ 

ɿʘʩʦʙʠ ʟʘʭʠʩʪʫ ʷʢ ʽʥʪʝ-

ʛʨʦʚʘʥʽ ʨʽʰʝʥʥʷ ʫ ʚʠʜʽ 

ʟʘʭʠʱʝʥʠʭ ʆʉ ʽ ʜʦʜʘʪʢʽʚ 

ʄʽʞʤʝʨʝʞʝʚʽ 

ʝʢʨʘʥʠ 

ɿʘʩʦʙʠ 

ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ 

ɿʘʩʦʙʠ  

ʘʚʪʦʨʠʟʘʮʽʾ 

ɿʘʩʦʙʠ  

ʘʫʜʠʪʫ 

ɿʘʩʦʙʠ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ 

ɿʘʩʦʙʠ ʘʚʪʦʨʠʟʘʮʽʾ 

ɿʘʩʦʙʠ  

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ 

ɿʘʩʦʙʠ ʢʦʜʫʚʘʥʥʷ 

ʄʽʞʤʝʨʝʞʝʚʽ ʝʢʨʘʥʠ 

ɿʘʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʱʝʥʠʭ VPN-ʤʝʨʝʞ 

ɿʘʩʦʙʠ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ 

ɿʘʩʦʙʠ ʚʠʷʚʣʝʥʥʷ ʘʪʘʢ 

ɿʘʩʦʙʠ ʘʥʘʣʽʟʫ ʟʘʭʠʱʝʥʦʩʪʽ 

ɿʘʩʦʙʠ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ 

ɿʘʩʦʙʠ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ 

ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ɿʘʩʦʙʠ ʘʥʪʠʚʽʨʫʩʥʦʛʦ ʟʘʭʠʩʪʫ 
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ʊʘʙʣʠʮʷ 1.12 

ʄʝʪʦʜʠ ʟʘʭʠʩʪʫ ʇɸɿ ɸʉʋ ʆʂɯ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʥʝʟʘʢʦʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʋʧʘʢʦʚʫʚʘʥʥʷ ʪʘ/ʘʙʦ 
ʰʠʬʨʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ 

ʆʙʬʫʩʢʘʮʽʷ 
ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ 

ʇʨʠʭʦʚʫʚʘʥʥʷ ʚʠʢʣʠʢʽʚ 
ɸʈɯ-ʬʫʥʢʮʽʡ 

ɸʥʪʠ-ʚʽʜʣʘʛʦʜʞʫʚʘʣʴʥʽ 
ʤʝʪʦʜʠ 

ʇʨʦʮʝʜʫʨʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ 
ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʬʘʡʣ ʚ ʷʢʦʤʫ 
ʚʦʥʘ ʤʽʩʪʠʪʴʩʷ ʧʦʚʥʽʩʪʶ ʘʙʦ 
ʯʘʩʪʢʦʚʦ ʫʧʘʢʦʚʫʻʪʴʩʷ ʪʘ/ʘʙʦ 
ʢʦʜʫʻʪʴʩʷ. ʈʦʟʧʘʢʦʚʫʚʘʥʥʷ 
(ʨʦʟʢʦʜʦʚʫʚʘʥʥʷ) ʪʘ ʧʝʨʝʘʚʘʥʥʷ 
ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʦʨʠʛʽʥʘʣʴʥʠʡ ʢʦʜ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʘʤʷʪʽ ʇɽʆʄ. 

ʇʨʦʮʝʜʫʨʘ ʟʘʧʣʫʪʫʚʘʥʥʷ 
ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʨʝʘʣʽʟʫʻʪʴʩʷ 
ʰʣʷʭʦʤ ʚʩʪʘʚʢʠ ʩʤʽʪʪʻʚʦʛʦ 
ʢʦʜʫ, ʟʤʽʥʝʥʥʷ ʧʦʪʦʢʫ 
ʚʠʢʦʥʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ 
ʪʘ ʡʦʛʦ ʙʘʛʘʪʦʢʨʘʪʥʠʭ 
ʤʫʪʘʮʽʡ, ʘʙʦ ʞ 
ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʦʛʦ 
ʢʦʜʫ ʚ ʢʦʜ ʘʙʩʪʨʘʢʪʥʦʾ 
ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ 

ʇʨʦʮʝʜʫʨʘ ʜʦʟʚʦʣʷʻ ʰʣʷʭʦʤ 
ʧʨʠʭʦʚʫʚʘʥʥʷ ʬʫʥʢʮʽʡ, ʘʜʨʝʩʠ 
ʷʢʠʭ ʥʝ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ 
ʪʘʙʣʠʮʴʘʢʧʢʜʘʚʘʥʥʷ ʪʘ/ʘʙʦ 
ʩʧʨʷʤʫʚʘʥʥʷ ʧʨʷʤʦʛʦ ʚʠʢʣʠʢʫ 
ɸʈɯ-ʬʫʥʢʮʽʾ ʥʘ ʚʠʢʣʠʢ 
ʚʥʫʪʨʽʰʥʴʦʾ ʬʫʥʢʮʽʾ ʧʨʠʭʦʚʘʪʠ 
ʚʽʜ ʜʦʩʣʽʜʥʠʢʘ ʩʧʠʩʦʢ ɸʈɯ, ʷʢʠʡ 
ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʛʨʘʤʠ\ʘ, ʱʦ 
ʧʽʜʣʷʛʘʻ ʟʘʭʠʩʪʫ 

ʇʨʦʮʝʜʫʨʘ ʜʦʟʚʦʣʷʻ 
ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ɸʈɯ-
ʬʫʥʢʮʽʡ (IsDebugger 
Present, CheckRemote 
Debugger Presentύ ͊͋ͦ 
ʧʦʰʫʢʫ ʟʘ ʽʤʝʥʝʤ 
ʧʨʦʮʝʩʫ, ʢʣʘʩʫ ʚʽʢʥʘ 
ʘʙʦ ʫʪʚʦʨʶʚʘʥʠʤ 
ʦʙΩ̒ʢʪʘʤ ʷʜʨʘ ʟʥʘʡʪʠ 
ʚʽʜʣʘʛʦʜʞʫʚʘʣʴʥʠʢ  

 

ʊʘʙʣʠʮʷ 1.13 

ʇʨʦʛʨʘʤʠ-ʧʨʦʪʝʢʪʦʨʠ 

 
ʌʦʨʤʘʪ 
ʬʘʡʣʽʚ, ʱʦ 
ʧʽʪʨʠʤʫʻʪʴʩʷ 

ʆʉ, ʱʦ 
ʧʽʪʨʠʤʫʶʪʴʩʷ 

ʇʨʦʮʝʜʫʨʠ 

ʫʧʘʢʦʚʫʚʘʥʥʷ 
ʪʘ/ʘʙʦ ʰʠʬʨʫʚʘʥʥʷ 
ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ 

ʦʙʬʫʩʢʘʮʽʾ 
ʚʠʭʽʜʥʦʛʦ 
ʢʦʜʫ 

ʧʨʠʭʦʚʫʚʘʥʥʷ 
ʚʠʢʣʠʢʽʚ ɸʈɯ-
ʬʫʥʢʮʽʡ 

ʘʥʪʠ-
ʚʽʜʣʘʛʦʜʞʫ
ʚʘʣʴʥʽ  

VMProtect 

x86/x64 
EXE, DLL 

ʋʩʽ 32/64-
ʨʘʟʨʷʜʥʽ ʆʉ 

Windows 

- + + + 

Enigma Protector - + + + 

Themida + + + + 

Obsidium - + + + 
 

ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ:  

ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʦʙʤʝʞʝʥʥʷ ʧʨʘʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦ ʜʦʩʪʫʧʫ ʜʦ ʩʠʩʪʝʤʠ; 

ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʮʠʨʢʫʣʶʻ ʚ ʩʠʩʪʝʤʽ; 

ʬʽʢʩʫʚʘʥʥʷ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʱʦʜʦ ʜʦʩʪʫʧʫ ʜʦ ʩʠʩʪʝʤʠ ʘʙʦ ʽʥʬʦʨʤʘʮʽʾ; 

ʚʽʜʥʦʚʣʝʥʥʷ ʟʥʠʱʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʥʦʩʽʷʭ, ʷʢʱʦ ʟʥʠʱʝʥʥʷ ʚʽʜʙʫʣʦʩʷ ʥʘ 

ʣʦʛʽʯʥʦʤʫ,ʘ ʥʝ ʥʘ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʽ, ʪʦʱʦ. 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʛʨʘʤ-ʧʨʦʪʝʢʪʦʨʽʚ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʘ) 

çʨʦʟʤʽʨ ʬʘʡʣʫè, ʙ) çʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠè ʪʘ ʚ) çʦʙʩʷʛ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽè, 

ʦʪʨʠʤʘʥʽ ʧʨʠ ʟʘʭʠʩʪʽ ʪʝʩʪʦʚʦʛʦ ʜʦʜʘʪʢʫ, ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1.16. 

 
                                 ʘ)                                                 ʙ)                                                    ʚ) 

ʈʠʩ.1.16. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʛʨʘʤ-ʧʨʦʪʝʢʪʦʨʽʚ 
 

ʊʠʧʦʚʠʤʠ ʫʪʠʣʽʪʘʤʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ, ʥʘʧʨʠʢʣʘʜ, ʫ ʧʨʦʛʨʘʤ-̔

ʧʨʦʪʝʢʪʦʨ ̔Themida ̒:  

CodeEncrypt (ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ/ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ);  

SmartMetamorph ʪʘ MutatorEngine (ʜʣʷ ʤʫʪʘʮʽʾ ʢʦʜʫ);  

GarbageCode (ʜʣʷ ʚʩʪʘʚʢʠ ʤʫʩʦʨʥʦʛʦ ʢʦʜʫ);  

VirtualMachine (ʜʣʷ ʚʽʨʪʫʘʣʽʟʘʮʽʷ ʢʦʜʫ);  
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SecureAPIWrapper (ʜʣʷ ʧʨʠʭʦʚʫʚʘʥʥʷ ʪʘʙʣʠʮʴ ʽʤʧʦʨʪʫ);  

MemoryGuard (ʜʣʷ ʟʘʭʠʩʪʫ ʧʘʤôʷʪʽ ʜʦʜʘʪʢʽʚ ʚʽʜ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʚ ʤʦʤʝʥʪ ʚʠʢʦʥʘʥʥʷ); 

DebuggerGuard (ʚʠʷʚʣʝʥʥʷ ʚʽʜʣʘʛʦʜʞʫʚʘʣʴʥʠʢʽʚ ʫ ʩʠʩʪʝʤʽ),  

AntiBreakpoints (ʜʣʷ ʙʣʦʢʫʚʘʥʥʷ ʪʦʯʦʢ ʟʫʧʠʥʢʠ ʧʨʠ ʟʘʧʫʩʢʫ ʜʦʜʘʪʢʫ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʚʽʜʣʘʛʦʜʞʫʚʘʣʴʥʠʢʘ); 

AntiDumperPro (ʜʣʷ ʙʣʦʢʫʚʘʥʥʷ ʦʪʨʠʤʘʥʥʷ çʜʘʤʧʫè ʧʨʦʮʝʩʫ ʟʘʭʠʱʝʥʦʛʦ ʜʦʜʘʪʢʫ). 

ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʝ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʟʘʭʠʩʪʫ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ɸʉʋ 

ʆʂɯ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʥʝʟʘʢʦʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʦʜʘʥʦ 

ʪʘʢʠʤ ʯʠʥʦʤ (ʪʘʙʣ. 1.14): 
ʊʘʙʣʠʮʷ 1.14 

ʇʨʠʥʮʠʧʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʇɸɿ ɸʉʋ ʆʂɯ 

ɽʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɸɿ 
ʇʨʦʝʢʪʫʚʘʥʥʷ ʈʦʟʨʦʙʢʘ ɺʠʧʨʦʙʫʚʘʥʥʷ ɽʢʩʧʣʫʘʪʘʮʽʷ 

ʂʦʤʧʣʝʢʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 
ʇɸɿ, ʱʦ ʧʨʠʧʫʩʢʘʻ ʨʦʟʛʣʷʜ ʧʨʦʙ-
ʣʝʤʠ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-
ʦʙʯʠʩ-ʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʩʪʨʫʢʪʫʨ ɸʉʋ, 
ʤʦʞʣʠʚʠʭ ʢʘʥʘʣʽʚ ʚʠʪʦʢʫ 

ʽʥʬʦʨʤʘʮʽʾ ʡ ʅʉɼ ʜʦ ʥʝʾ, ʯʘʩʫ ʡ 
ʫʤʦʚ ʾʭʥʴʦʛʦ ʚʠʥʠʢʥʝʥʥʷ, 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ 

ʈʝʛʣʘʤʝʥʪʘʮʽʷ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʪʘʧʽʚ 

ʨʦʟʨʦʙʢʠ ʇɸɿ, ʱʦ ʚʢʣʶʯʘʻ 
ʚʧʦʨʷʜʢʦʚʘʥʽ ʬʘʟʠ 
ʧʨʦʤʽʞʥʦʛʦ ʢʦʥʪʨʦʣʶ, 
ʩʧʝʮʠʬʽʢʘʮʽʶ ʧʨʦʛʨʘʤʥʠʭ 
ʤʦʜʫʣʽʚ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ 
ʬʫʥʢʮʽʡ ʽ ʬʦʨʤʘʪʫ ʧʦʜʘʥʥʷ 

ʜʘʥʠʭ 

ʊʝʩʪʫʚʘʥʥʷ ʇɸɿ ʥʘ ʦʩʥʦʚʽ 
ʨʦʟʨʦʙʢʠ ʢʦʤʧʣʝʢʩʽʚ ʪʝʩʪʽʚ, 
ʧʘʨʘʤʝʪʨʠʟʫʻʤʠʭ ʥʘ 

ʢʦʥʢʨʝʪʥʽ ʢʣʘʩʠ ʧʨʦʛʨʘʤ ʟ 
ʤʦʞʣʠʚʽʩʪʶ ʬʫʥʢ-

ʮʽʦʥʘʣʴʥʦʛʦ ʡ ʩʪʘʪʠʩʪʠʯ-
ʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚ ʰʠʨʦ-
ʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟʤʽʥʠ 
ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ɿʙʝʨʝʞʝʥʥʷ ʡ 
ʦʙʤʝʞʝʥʥʷ 

ʜʦʩʪʫʧʫ ʜʦ ʝʪʘʣʦʥʽʚ 
ʇɸɿ, ʥʝʜʦʧʫʱʝʥʥʷ 
ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʥʠʭ 

ʇʣʘʥʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ 
ʙʝʟʧʝʢʠ ʇɸɿ, ʱʦ ʧʨʠʧʫʩʢʘʻ 
ʧʝʨʝʥʦʩ ʘʢʮʝʥʪʫ ʥʘ ʩʧʽʣʴʥʝ 
ʩʠʩʪʝʤʥʝ ʧʨʦʝʢ-ʪʫʚʘʥʥʷ ʇɸɿ ʡ 
ʟʘʩʦʙʽʚ ʾʭ ʙʝʟʧʝʢʠ, ʧʣʘʥʫʚʘʥʥʷ 
ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 
ʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

ɸʚʪʦʤʘʪʠʟʘʮʽ ̫ʟʘʩʦʙʽʚ 
ʢʦʥ-ʪʨʦʣʶ ʢʝʨʫʶʯʠʭ ʽ 
ʦʙʯʠʩʣʶ-ʚʘʣʴʥʠʭ ʧʨʦʛʨʘʤ 
ʥʘ ʥʘʷʚʥʽʩʪʴ ʜʝʬʝʢʪʽʚ, 

ʩʪʚʦʨʝʥʥʷ ʪʠʧʦʚʦʾ ʟʘʛʘʣʴʥʦʾ 
ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʘʣʛʦ-
ʨʠʪʤʽʚ, ʚʠʭʽʜʥʠʭ ʪʝʢʩʪʽʚ ʽ 
ʇɸɿ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠ-
ʷʚʣʷʪʠ ʥʘʚʤʠʩʥʽ ʧʨʦʛ-
ʨʘʤʥʦ-ʘʧʘʨʘʪʥʽ ʜʝʬʝʢʪʠ 

ʇʨʦʚʝʜʝʥʥʷ ʥʘʪʫʨʥʠʭ 
ʚʠʧʨʦʙʫʚʘʥʴ ʇɸɿ ʧʨʠ 
ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʟ ʽʤʽʪʘʮʽʻʶ 
ʚʧʣʠʚʫ ʘʢʪʠʚʥʠʭ ʜʝʬʝʢʪʽʚ 

ʇʨʦʬʽʣʘʢʪʠʯʥʦ-
ʚʠʙʽʨʢʦʚʝ 

ʪʝʩʪʫʚʘʥʥʷ ʡ ʧʦʚʥʝ 
ʩʢʘʥʫʚʘʥʥʷ ʇɸɿ ʥʘ 
ʥʘʷʚʥʽʩʪʴ 

ʥʘʚʤʠʩʥʠʭ ʜʝʬʝʢʪʽʚ 

ʆʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʙʝʟʧʝʢʠ ʇɸɿ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʛʣʠ-
ʙʦʢʦʤʫ ʥʘʫʢʦʚʦ-ʦʙʛʨʫʥʪʦʚʘʥʦʤʫ 
ʧʽʜʭʦʜʽ ʜʦ ʧʨʠʡʥʷʪʪʷ ʧʨʦʝʢʪʥʠʭ 
ʨʽʰʝʥʴ ʧʦ ʦʮʽʥʮʽ ʩʪʫʧʝʥʷ ʙʝʟʧʝʢʠ, 
ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʟʘʛʨʦʟ ʙʝʟʧʝʢʠ, 
ʚʩʝʙʽʯʥʽʡ ʘʧʨʽʦʨʥʽʡ ʦʮʽʥʮʽ 
ʧʦʢʘʟʥʠʢʽʚ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ 

ʇʦʩʣʽʜʦʚʥʘ ʙʘʛʘʪʦʨʽʚʥʝʚʘ 
ʬʽʣʴʪʨʘʮʽ ̫ʧʨʦʛʨʘʤʥʦ-
ʘʧʘʨʘʪʥʠʭ ʤʦʜʫʣʽʚ ʫ 

ʧʨʦʮʝʩʽ ʾʭʥʴʦʛʦ ʩʪʚʦʨʝʥʥʷ 
ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʫʥʢ-
ʮʽʦʥʘʣʴʥʦʛʦ ʜʫʙʣʶʚʘʥʥʷ 
ʨʦʟʨʦʙʦʢ ʽ ʧʦʝʪʘʧʥʦʛʦ 

ʢʦʥʪʨʦʣʶ 

ɿʜʽʡʩʥʝʥʥʷ "ʬʽʣʴʪʨʘʮʽʾ" 
ʇɸɿ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 
ʤʦʞʣʠʚʠʭ ʥʘʚʤʠʩʥʠʭ 
ʜʝʬʝʢʪʽʚ ʧʝʚʥʦʛʦ ʧʨʠʟ-
ʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ ʩʪʚʦʨʝʥ-ʥʷ 
ʤʦʜʝʣʝʡ ʟʘʛʨʦʟ ʽ ʚʽʜ-
ʧʦʚʽʜʥʠʭ ʩʢʘʥʫʶʯʠʭ 

ʟʘʩʦʙʽʚ 

ɯʜʝʥʪʠʬʽʢʘʮʽ ̫ʇɸɿ 
ʥʘ ʤʦʤʝʥʪ ʫʚʝʜʝʥʥʷ 
ʡʦʛʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
ʧʝʨʝʜʙʘʯʫʚʘʥʠʭ 
ʧʦʛʨʦʟ ʙʝʟʧʝʢʠ ʇɸɿ 
ʽ ʾʭ ʢʦʥʪʨʦʣʴ 

ɼʦʩʪʘʪʥʽʩʪʴ ʙʝʟʧʝʢʠ ʇɸɿ, ʱʦ 
ʚʽʜʙʠʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ 
ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʽ ʥʘʜʽʡʥʠʭ 
ʤʽʨ ʙʝʟʧʝʢʠ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ 
ʤʽʥʽʤʽʟʘʮʽʾ ʾʭʥʴʦʾ ʚʘʨʪʦʩʪʽ 

ʊʠʧʽʟʘʮʽ ̫ʘʣʛʦʨʠʪʤʽʚ, 
ʧʨʦʛʨʘʤ ʽ ʟʘʩʦʙʽʚ ɯɹ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʽʥʬʦʨʤʘʮʽʡʥʫ, 
ʪʝʭʥʦʣʦʛʽʯʥʫ ʡ ʧʨʦʛʨʘʤ-ʥʫ 
ʩʫʤʽʩʥʽʩʪʴ, ʥʘ ʦʩʥʦʚʽ ʾʭ 
ʤʘʢʩʠʤʘʣʴʥʦʾ ʫʥʽʬʽʢʘʮʽʾ ʧʦ 
ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʘʭ ʽ 
ʽʥʪʝʨʬʝʡʩʘʭ 

ʈʦʟʨʦʙʢʘ ʡ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʚʽʜʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟʘʩʦʙʽʚ 
ʚʝʨʠʬʽʢʘʮʽʾ ʇɸɿ 

ɿʘʙʝʟʧʝʯʝʥʥʷ 
ʤʦʜʠʬʽʢʘʮʽʾ ʇɸɿ ʧʽʜ 
ʯʘʩ ʾʭʥʴʦʾ ʝʢʩʧʣʫʘ-
ʘʪʘʮʽʾ ʰʣʷʭʦʤ 
ʟʘʤʽʥʠ ʦʢʨʝʤʠʭ 
ʤʦʜʫʣʽʚ ʙʝʟ ʟʤʽʥʠ 
ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ 
ʡ ʟʚ'ʷʟʢʽʚ ʟ ʽʥʰʠʤʠ 

ɻʥʫʯʢʽʩʪʴ ʢʝʨʫʚʘʥʥʷ ʟʘʭʠʩʪʦʤ 
ʇɸɿ, ʱʦ ʚʠʤʘʛʘʻ ʚʽʜ ʩʠʩʪʝʤʠ 
ʢʦʥʪʨʦʣʶ ʡ ʢʝʨʫʚʘʥʥʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷʤ ɯɹ ʇɸɿ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʡ ʝʬʝʢʪʠʚʥʦʛʦ 
ʫʩʫʥʝʥʥʷ ʟʘʛʨʦʟ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ 
ʚ ʫʤʦʚʘʭ ʨʽʟʢʠʭ ʟʤʽʥ ʦʙʩʪʘʥʦʚʢʠ 
ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʦʨʦʪʴʙʠ 

ʎʝʥʪʨʘʣʽʟʦʚʘʥʝ 
ʢʝʨʫʚʘʥʥʷ ɹɼ ʧʨʦʝʢʪʽʚ 
ʇɸɿ ʡ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 
ʪʝʭʥʦʣʦʛʽʾ ʾʭʥʴʦʾ 
ʨʦʟʨʦʙʢʠ ʽʟ ʪʚʝʨʜʠʤ 

ʨʦʟʤʝʞʫʚʘʥʥʷʤ ʬʫʥʢʮʽʡ, 
ʦʙʤʝʞʝʥʥʷʤ ʜʦʩʪʫʧʫ ʫ 
ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʟʘʩʦʙʘʤʠ 
ʜʽʘʛʥʦʩʪʠʢʠ, ʢʦʥʪʨʦʣʶ ʡ 

ʟʘʭʠʩʪʫ 

ʇʨʦʚʝʜʝʥʥʷ ʩʪʝʥʜʦʚʠʭ 
ʚʠʧʨʦʙʫʚʘʥʴ ʇɸɿ ʜʣʷ 
ʚʠʟʥʘʯʝʥʥʷ ʥʝʥʘʚʤʠʩʥʠʭ 
ʧʦʤʠʣʦʢ ʧʨʦʝʢʪʫʚʘʥʥʷ ʡ 
ʧʦʤʠʣʦʢ ʨʦʟʨʦʙʣʶʚʘʯʘ, 
ʱʦ ʧʨʠʚʦʜʷʪʴ ʜʦ 

ʥʝʚʠʢʦʥʘʥʥʷ ʮʽʣʴʦʚʠʭ 
ʬʫʥʢʮʽʡ, ʘ ʪʘʢʦʞ 

ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ 
"ʚʫʟʴʢʠʭ" ʤʽʩʮʴ ʫ ʇɸɿ 
ʜʣʷ ʨʫʡʥʽʚʥʦʛʦ ʚʧʣʠʚʫ 

ʉʫʚʦʨʠʡ ʦʙʣʽʢ ʡ 
ʢʘʪʘʣʦʛʽʟʘʮʽ ̫ʚʩʽʭ 
ʩʫʧʨʦʚʦʜʞʫʚʘʥʠʭ 
ʇɸɿ, ʘ ʪʘʢʦʞ 
ʟʙʠʨʘʥʥʷ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʡ 
ʟʙʝʨʝʞʝʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ.1.14 

ʇʨʠʥʮʠʧʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʇɿ 

ɽʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʈʦʟʨʦʙʢʘ ɺʠʧʨʦʙʫʚʘʥʥʷ ɽʢʩʧʣʫʘʪʘʮʽʷ 

ɼʦʢʫʤʝʥʪʦʚʘʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ 
ʩʪʚʦʨʝʥʥʷ ʇɸɿ, ʱʦ ʧʨʠʧʫʩʢʘʻ 
ʨʦʟʨʦʙʢʫ ʧʘʢʝʪʘ ʥʦʨʤʘʪʠʚʥʦ-
ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟ 
ʢʦʥʪʨʦʣʶ ʇɸɿ ʥʘ ʥʘʷʚʥʽʩʪʴ 
ʥʘʚʤʠʩʥʠʭ ʜʝʬʝʢʪʽʚ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʽʣʴʢʠ 
ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ʽ ʦʙʨʘʥʠʭ 

ʫ ʷʢʦʩʪʽ ʻʜʠʥʠʭ 
ʽʥʩʪʨʫʤʝʥʪ-ʪʘʣʴʥʠʭ 
ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʢʠ ʇɸɿ ʜʣʷ 
ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʡ 
ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʘʨʭʽʪʝʢʪʫʨ 
ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʉʝʨʪʠʬʽʢʘʮʽʾ ʇɸɿ ɸʉʋ 
ʧʦ ʚʠʤʦʛʘʭ ʙʝʟʧʝʢʠ ʟ 
ʚʠʧʫʩʢʦʤ ʩʝʨʪʠʬʽʢʘʪʘ 
ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʮʴʦʛʦ 
ʚʠʨʦʙʫ ʚʠʤʦʛʘʤ 
ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ 

ɻʥʫʯʢʝ 
ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʜʦʜʘʪʢʦʚʠʭ 
ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ 
ʇɸɿ ʫ ʚʠʧʘʜʢʫ 
ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ, 
ʥʝʧʨʦʛʥʦʟʦʚʘ-ʥʠʭ 
ʟʘʛʨʦʟ ɯɹ 

ɿʘʚʯʘʩʥʩ̔ʪɹ ʨʦʟʨʦʙʢʠ ʟʘʩʦʙʽʚ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʡ 

ʢʦʥʪʨʦʣʶ ʚʠʨʦʙʥʠʮʪʚʘ ʇɸɿ, 
ʱʦ ʧʦʣʷʛʘʻ ʚ 

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʤʫ ʭʘʨʘʢʪʝʨʽ 
ʤʽʨ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 
ʙʝʟʧʝ-ʢʠ ʨʦʙʽʪ ʚ ʽʥʪʝʨʝʩʘʭ 
ʥʝʜʦʧʫʱʝʥʥʷ ʟʥʠʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ 
ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɸɿ 

ɹʣʦʢʫʚʘʥʥʷ ʅʉɼ 
ʩʧʚ̔ʚʠʢʦʥʘʚʮʽʚ ʽ 

ʘʙʦʥʝʥʪʽʚ ʜʝʨʞʘʚʥʠʭ 
ʤʝʨʝʞ ʟʚ'ʷʟʢʫ, 

ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʩʪʝʥʜʽʚ 
ʜʣʷ ʨʦʟʨʦʙʢʠ ʇɸɿ 

ɺʽʜʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟʘʩʦʙʽʚ 
ʟʘʭʠʩʪʫ ʚʽʜ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʚʧʣʠʚʫ 
ʧʦʨʫʰʥʠʢʽʚ ʥʘ ʇɸɿ 

ʉʪʘʪʠʩʪʠʯʥʠʡ 
ʘʥʘʣʽʟ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʩʽ 
ʧʨʦʮʝʩʠ, ʨʦʙʦʯʽ 
ʦʧʝʨʘʮʽʾ, ʚʽʜʩʪʫʧʘʭ 
ʚʽʜ ʨʝʞʠʤʽʚ 
ʰʪʘʪʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 
ʇɸɿ 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʦʙʣʽʢ ʡ 
ʚʝʜʝʥʥʷ ʩʠʩʪʝʤʥʠʭ 

ʞʫʨʥʘʣʽʚ ʧʨʦ ʚʩʽ ʧʨʦʮʝʩʠ 
ʨʦʟʨʦʙʢʠ ʇɸɿ ʟ ʤʝʪʦʶ 
ʢʦʥʪʨʦʣʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ 

 

1.3 ʌʦʨʤʫʣʶʚʘʥʥʷ ʽ ʧʦʩʪʘʥʦʚʢʘ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ 
 

ɺʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚ 

ʋʢʨʘʾʥʽ, ʷʢ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ ʥʠʥʽ: 

ʚʽʜʩʫʪʥʽʡ ʻʜʠʥʠʡ ʧʽʜʭʽʜ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ 

ʢʽʙʝʨʙʝʟʧʝʢʠ; 

ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʨʦʙʣʝʥʽ ʪʘʢʽ ʧʦʯʘʪʢʦʚ ̔ ʧʦʥʷʪʪʷ, ʷʢ çʟʘʛʨʦʟʘè ʪʘ 

çʫʨʘʟʣʠʚʽʩʪʴè ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ;  

ʚʽʜʩʫʪʥʽʡ ʥʦʨʤʘʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ, ʷʢʠʡ ʙʠ ʨʝʛʣʘʤʝʥʪʫʚʘʚ ʧʨʦʮʝʩ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʆʂɯ ʪʘ ʦʮʽʥʢʠ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʾʭ ɸʉʋ. 

ʊʘʢʠʡ ʩʪʘʥ ʩʧʨʘʚ ʥʝ ʜʦʟʚʦʣʷ ̒ ʧʦʚʥʦʶ ʤʽʨʦʶ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʥʝʦʙʭʽʜʥʠʤ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤ, ʟʘʢʦʥʦʜʘʚʯʠʤ, ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ ʽ ʤʽʞʥʘʨʦʜʥʠʤ 

ʥʦʨʤʘʤ, ʧʦʢʨʘʱʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʞʝʨʝʣ ʟʘʛʨʦʟ ɸʉʋ ʆʂɯ ʪʘ ʾʭ 

ʫʨʘʟʣʠʚʦʩʪʝʡ, ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʟʘʭʦʜʽʚ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʦʮʽʥʢʫ ʩʪʘʥʫ 

ʟʘʭʠʱʝʥʦʩʪʽ ʪʘ ʥʘ ʟʘʭʠʩʪ ɸʉʋ ʆʂɯ. ʊʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʤʦʛʠ ʚʠʢʣʘʜʝʥʽ ʚ çʇʣʘʥʽ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʭʠʩʪʫ ʜʝʨʞʘʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚè ʚʽʜ 5.11.2014 ʨ., ʦʩʥʦʚʥʦʶ 

ʤʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʬʦʨʤʫʚʘʥʥʷ  ʽʥʪʝʨʘʢʪʠʚʥʦʾ, ʽʥʪʝʛʨʦʚʘʥʦʾ ʪʘ ʛʥʫʯʢʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ, ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʥʘʜʽʡʥʠʭ ʽ 

ʟʘʭʠʱʝʥʠʭ ʚʽʜ ʩʪʦʨʦʥʥʴʦʛʦ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ɸʉʋ ʆʂɯ, ʟʜʘʪʥʠʭ ʟʘ ʛʥʫʯʢʦʶ 

ʩʭʝʤʦʶ 24ʭ7 ʙʝʟʧʝʨʝʙʽʡʥʦ ʽ ʛʘʨʘʥʪʦʚʘʥʦ ʥʘʜʘʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʧʦʩʣʫʛʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ 

ʧʦʪʨʽʙʥʽ ʬʫʥʢʮʽʾ ʚ ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʽ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.17.  
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ʈʠʩ. 1.17. ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ, ʧʦʩʪʘʚʣʝʥʦ ʾʚ ʨʦʙʦʪʽ, ʥʝʦʙʭʽʜʥʦ: 

1) ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢʦʛʦ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ 

ʩʝʤʘʥʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʪʠʙʦʨʩʪʚʘ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʇɻ ɸʉʋ ʆʂɯ ʟ ʘʪʘʢʫʶʯʦʶ 

ʩʪʦʨʦʥʦʶ, ʧʨʦʮʝʜʫʨʠ ʜʝʪʝʢʪʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʪʘ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʟʘʭʠʱʝʥʦʩʪʽ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚʽʜ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ 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; 

2) ʫʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢʦʛʦ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ 

ʧʨʦʮʝʜʫʨʠ ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʨʦʮʝʜʫʨʠ ʚʠʙʦʨʫ 
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ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʧʨʦʮʝʜʫʨʠ  ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʇɿ ʇʈ  ʪʘ 

ʧʨʦʮʝʜʫʨʠ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ 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 ʟʦʚʥʽʰʥʽʭ ɯʈ, 

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

ʤʘʰʠʥʥʦʶ ʧʝʨʝʨʦʙʢʦʶ, ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʦʰʫʢʫ ʽ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʜʞʝʨʝʣʘʭ, ʾʾ ʨʝʻʩʪʨʘʮʽʾ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʦʙʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʠ ʟʘʭʠʩʪʫ ɯʈ ʚ ɸʉʋ ʚʽʜ ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʟʘʛʨʦʟ. 

3) ʩʬʦʨʤʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʥʘʫʢʦʚʦʛʦ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. 
 

ɺʠʩʥʦʚʢʠ ʜʦ ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ 
 

ɻʦʣʦʚʥʫ ʨʦʣʴ ʚ ʧʨʦʮʝʩʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʆʂɯ ʢʨʘʾʥ ʩʚʽʪʫ ʪʘ ʾʭ ʙʽʟʥʝʩ-ʩʪʨʫʢʪʫʨ 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʽʜʽʛʨʘʻ ʤʝʨʝʞʘ Internet. ʎʝ ʚʝʜʝ ʜʦ ʪʦʛʦ, ʱʦ ʢʣʶʯʦʚʽ ʩʝʛʤʝʥʪʠ ʷʢ ʆʂɯ, 

ʪʘʢ ʡ ʙʽʟʥʝʩʫ ʚʩʝ ʯʘʩʪʽʰʝ ʩʪʘʶʪʴ ʦʙôʻʢʪʘʤʠ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ 

ʽ ʧʨʠʨʦʜʥʽʭ ʚʧʣʠʚʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰʫ ʰʢʦʜʫ ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ ʬʘʭʽʚʮʽʚ ʟ 

ʤʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ CERT ʥʘʜʘʶʪʴ (ʪʘʙʣ.1.15): 

ʊʘʙʣʠʮʷ 1.15 

ʇʝʨʝʣʽʢ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʟʘʛʨʦʟ ʽ ʫʨʘʟʣʠʚʦʩʪʝʡ ʜʣʷ ʆʂɯ ʪʘ ʙʽʟʥʝʩʫ 

ɿʘʛʨʦʟʠ  ʋʨʘʟʣʠʚʦʩʪʽ 

ʊʠʧ 
ʁʤʦʚʽʨʥʽʩʪʴ 

ʰʢʦʜʠ (%) 
 ʊʠʧ 

ʁʤʦʚʽʨʥʽʩʪʴ 

ʰʢʦʜʠ (%) 

ɿʣʦʷʢʽʩʥʝ ʇɿ 68  ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʣʦʷʢʽʩʥʦʛʦ ʇɿ 54 

ʌʽʰʠʥʛ 54  ʇʦʨʫʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʙʝʟʧʝʢʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ 47 

ɸʈʊ- attack 43  ʋʨʘʟʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 46 

DoS/DDoS attack 38  ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʰʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʇɿ 43 

Brute force attack 35  ʅʝʜʦʩʪʘʪʥʷ ʧʽʜʛʦʪʦʚʢʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 39 

Zero-day attack 35  ʅʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ ɯʂɹ 26 

 

ʋ 2013-2017 ʨʦʢʘʭ ʩʝʨʝʜ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʟʘʛʨʦʟ ʽ ʫʨʘʟʣʠʚʦʩʪʝʡ 

ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʤʠ ʜʣʷ ʆʂɯ ʪʘ ʙʽʟʥʝʩʫ ʙʫʣʠ (ʨʠʩ.1.18) ʬʽʰʠʥʛ, ʰʢʽʜʣʠʚʽ ʧʨʦʛʨʘʤʠ (ʚʽʨʫʩʠ, 

ʩʥʽʬʝʨʠ, ʪʨʦʷʥʠ), ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʘ ʜʠʚʝʨʩʽʾ ʪʦʱʦ, ʘ ʩʝʨʝʜ ʫʨʘʟʣʠʚʦʩʪʝʡ ï ʥʝʦʙʘʯʥʽʩʪʴ ʽ 

ʥʝʦʙʽʟʥʘʥʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʟʘʩʪʘʨʽʣʘ ʩʠʩʪʝʤʘ ʙʝʟʧʝʢʠ, ʅʉɼ. ɿʘʙʝʟʧʝʯʠʪʠ 

ʩʪʦʚʽʜʩʦʪʢʦʚʠʡ ʟʘʭʠʩʪ ʆʂɯ ʪʘ ʙʽʟʥʝʩʫ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ, ʘʣʝ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʫʨʘʟʣʠʚʦʩʪʝʡ ʾʭ ʇɸɿ, ʟʦʢʨʝʤʘ ɸʉʋ ʚʽʜ ʘʪʘʢ ʟʣʦʚʤʠʩʥʠʢʘ ï 

ʨʝʘʣʴʥʦ. ʎʴʦʤʫ ʩʧʨʠʷʻ ʥʘʷʚʥʽʩʪʴ ʙʘʥʢʫ ʜʘʥʠʭ ʚʽʜʤʦʚ ʽ ʫʨʘʟʣʠʚʦʩʪʝʡ, ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʷʢʠʤ ʜʦʟʚʦʣʷʻ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʪʘʢʽ ʜʝʬʝʢʪʠ ʟʘ ʧʝʚʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʆʛʣʷʜ ʩʫʯʘʩʥʠʭ 

ʟʘʢʦʨʜʦʥʥʠʭ ʪʘʢʩʦʥʦʤʽʡ ʚ ʛʘʣʫʟʽ ɯɹ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʧʨʘʮʴʦʚʘʥʦʶ ʟ 
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ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʨʦʙʥʠʢʽʚ ʻ ʢʣʘʩʠʬʽʢʘʮʽʷ ʫʨʘʟʣʠʚʦʩʪʝʡ ʟʘ ʨʝʻʩʪʨʦʤ CWE, ʘ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ï ʟʘ ʨʝʻʩʪʨʦʤ CVE.  

 
ʈʠʩ.1.18. ɸʢʪʫʘʣʴʥʽ ʟʘʛʨʦʟʠ ʪʘ ʫʨʘʟʣʠʚʦʩʪʽ ɸʉʋ ʆʂɯ ʫ 2013 ï 2017 ʨʦʢʘʭ 

 

ɼʣʷ ʟʘʭʠʩʪʫ ʇɸɿ (ɸʉʋ) ʆʂɯ ʪʘ ʙʽʟʥʝʩʫ ʚʽʜ ʥʝʣʝʛʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʽ, ʪʘʢ ʡ ʧʨʦʛʨʘʤʥʽ ʤʝʪʦʜʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʤʝʪʦʜʽʚ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʚʠʛʦʪʦʚʣʝʥʠʭ CD, DVD ʠ 

ʘʧʘʨʘʪʥʠʭ ʢʣʶʯʘʭ, ʧʽʜôʻʜʥʫʚʘʥʠʭ ʯʝʨʝʟ USB-ʧʦʨʪ ʪʘ ʨʦʟʧʦʚʩʶʜʞʫʚʘʥʠʭ ʨʘʟʦʤ ʟ 

ʧʨʦʛʨʘʤʤʦʶ ʽʥʩʪʘʣʷʮʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʥʝʟʘʢʦʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʾʭ 

ʧʨʠʚôʷʟʫʚʘʥʥʷ ʜʦ ʇɽʆʄ ʧʝʚʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ (ʪʦʙʪʦ ʜʦ ʢʦʥʬʽʛʫʨʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 

ʷʢʦʤʫ ʮʶ ʧʨʦʛʨʘʤʫ ʚʩʪʘʥʦʚʠʣʠ) ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʣʽʮʝʥʟʽʡʥʦʛʦ ʢʣʶʯʘ ʘʙʦ 

ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʘʢʪʠʚʘʮʽʾ ʡ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʢ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ, ʱʦ 

ʚʙʫʜʦʚʘʥʽ ʚ ʆʉ ʪʘ ʢʣʽʻʥʪʩʴʢʽ ʜʦʜʘʪʢʠ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ, ʦʙʦʣʦʥʦʢ, 

ʩʝʨʝʜʦʚʠʱ ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʯʘʩʪʽʰʝ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʧʨʦʮʝʜʫʨʠ ʫʧʘʢʦʚʫʚʘʥʥʷ, ʰʠʬʨʫʚʘʥʥʷ ʘʙʦ ʦʙʬʫʩʢʘʮʽʾ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ, ʧʨʠʭʦʚʫʚʘʥʥʷ 

ʚʠʢʣʠʢʽʚ ɸʈɯ-ʬʫʥʢʮʽʡ ʪʘ ʘʥʪʠ-ʚʽʜʣʘʛʦʜʞʫʚʘʣʴʥʽ ʤʝʪʦʜʠ. 
 

ʉʧʠʩʦʢ ʜʞʝʨʝʣ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ 
 

1. ɹʫʨʷʯʦʢ ɺ.ʃ. ʂʽʙʝʨʥʝʪʠʯʥʘ ʙʝʟʧʝʢʘ ï ʛʦʣʦʚʥʠʡ ʬʘʢʪʦʨ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ // ʉʫʯʘʩʥʘ ʩʧʝʮʽʘʣʴʥʘ ʪʝʭʥʽʢʘ. ï 2011. ï

  ̄3 (26). ï ʉ. 104ï114. 

ȷȷɋɋɖɖɋɋɊɊ  ɍɍɆɆɉɉɖɖɔɔɍɍ  əə  

22 00 11 33 -- 22 00 11 77   ɖɖɔɔɐɐɆɆɛɛ  

ɓɓɆɆɏɏɇɇɫɫɑɑɢɢɞɞ  

ɆɆɐɐɘɘəəɆɆɑɑɢɢɓɓɎɎɒɒɎɎ  ɊɊɑɑɥɥ  

ɇɇɫɫɍɍɓɓɋɋɗɗəə  ɇɇəəɑɑɎɎ::  

ȷȷɋɋɖɖɋɋɊɊ  əəɖɖɆɆɍɍɑɑɎɎɈɈɔɔɗɗɘɘɋɋɏɏ  əə  

22 00 11 33 -- 22 00 11 77   ɖɖɔɔɐɐɆɆɛɛ  

ɓɓɆɆɏɏɇɇɫɫɑɑɢɢɞɞ  

ɆɆɐɐɘɘəəɆɆɑɑɢɢɓɓɎɎɒɒɎɎ  ɊɊɑɑɥɥ  

ɇɇɫɫɍɍɓɓɋɋɗɗəə  ɇɇəəɑɑɎɎ::  
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ʈʦʟʜʽʣ 2 

ʄɽʊʆɼ ʌʆʈʄʋɺɸʅʅʗ ʊʀʇʆɺʆɻʆ ɺɸʈɯɸʅʊʋ ʇʆɹʋɼʆɺʀ  

ʇɽʈʉʇɽʂʊʀɺʅʆɰ ɻɸʈɸʅʊʆɿɼɸʊʅʆɰ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɰ ʉʀʉʊɽʄʀ 

ʋʇʈɸɺʃɯʅʅʗ ʆɹôɭʂʊɸʄʀ ʂʈʀʊʀʏʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ  
 

ʈʦʟʚʠʪʦʢ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʡʜʝ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʰʣʷʭʦʤ ʫʩʢʣʘʜʥʝʥʥʷ ʷʢ ʟʘ 

ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʩʠʩʪʝʤʫ, ʪʘʢ ʽ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ 

ʤʽʞ ʩʦʙʦʶ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʠʭ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʥʠʥʽ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ɸʉʋ ʆʂɯ. ɿʛʽʜʥʦ 

[1] ʚʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ (ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʽʯʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʨʦʙʣʝʥʥʷ ʧʝʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ) ʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

(ʚʣʘʩʥʝ ʪʝʭʥʽʯʥʠʭ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʤʽʥʫ 

ʽʥʬʦʨʤʘʮʽʻʶ ʰʣʷʭʦʤ ʧʝʨʝʜʘʚʘʥʥʷ, ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʙʦ ʧʨʠʡʤʘʥʥʷ ʾʾ ʫ ʚʠʛʣʷʜʽ 

ʩʠʛʥʘʣʽʚ, ʟʥʘʢʽʚ, ʟʚʫʢʽʚ, ʨʫʭʦʤʠʭ ʘʙʦ ʥʝʨʫʭʦʤʠʭ ʟʦʙʨʘʞʝʥʴ ʯʠ ʚ ʽʥʰʠʡ ʩʧʦʩʽʙ) ʩʠʩʪʝʤ, 

ʷʢʽ ʫ ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʜʽʶʪʴ ʷʢ ʻʜʠʥʝ ʮʽʣʝ ʪʘ 

ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʧʝʚʥʠʭ ʟʘʚʜʘʥʴ ʽ ʬʫʥʢʮʽʡ, ʘ ʩʘʤʝ: 

ʚʠʷʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʨʝʙ ʪʘ ʜʦʙʦʨʫ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ;  

ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ, ʾʾ ʚʚʝʜʝʥʥʷ ʪʘ ʚʠʚʝʜʝʥʥʷ; 

ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʦʮʽʥʶʚʘʥʥʷ ʾʾ ʧʦʚʥʦʪʠ ʽ ʟʥʘʯʫʱʦʩʪʽ;  

ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʟʨʫʯʥʦʤʫ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʛʣʷʜʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʥʝʶ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʪʝʥʜʝʥʮʽʡ, ʨʦʟʨʦʙʢʠ ʧʨʦʛʥʦʟʽʚ, 

ʦʮʽʥʶʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ ʨʽʰʝʥʴ ʽ ʜʽʡ, ʚʠʨʦʙʣʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʪʦʱʦ. 

ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ɸʉʋ ̒ ʨʦʟʛʦʨʪʘʥʥʷ ʫ ʛʨʘʥʠʯʥʦ 

ʢʦʨʦʪʢʽ ʪʝʨʤʽʥʠ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʠʤ ʩʧʦʞʠʚʯʠʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤ ï ʦʜʥʦʶ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɸʥʘʣʽʟ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʨʠ ʨʦʟʨʦʙʮʽ, ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸʉʋ 

ʜʦʟʚʦʣʠʚ ʩʬʦʨʤʫʚʘʪʠ ʽ ʫʟʘʛʘʣʴʥʠʪʠ ʥʠʟʢʫ ʧʨʦʪʠʨʽʯ, ʽʩʥʫʶʯʠʭ ʫ ʮʽʡ ʮʘʨʠʥʽ. 

ʅʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʩʝʨʝʜ ʥʠʭ ʻ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ [2, 3]: 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʥʠʟʴʢʠʤ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʤ ʨʽʚʥʝʤ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʷʢʦʩʪʽ ɸʉʋ, ʷʢ ʩʫʤʽʩʥʽʩʪʴ, 

ʨʦʟʰʠʨʶʚʘʥʽʩʪʴ ʽ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ; 

ʥʝʦʙʭʽʜʥʠʤ ʨʽʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʦʤʠʩʣʦʚʦʾ ʙʘʟʠ 

ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢʽʩʥʦʾ ʝʣʝʤʝʥʪʥʦʾ ʙʘʟʠ ʽ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʚʠʨʦʙʽʚ ɸʉʋ; 

ʟʘʢʣʘʜʝʥʠʤ ʫ ʢʦʥʩʪʨʫʢʮʽʶ ɸʉʋ ʨʽʚʥʝʤ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʪʘ ʾʾ ʥʝʦʙʭʽʜʥʠʤ ʨʽʚʥʝʤ; 

ʧʦʷʚʦʶ ʥʦʚʠʭ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ɸʉʋ ʡ ʚʽʜʩʪʘʚʘʥʥʷʤ ʫ ʩʪʚʦʨʝʥʥʽ ʚʣʘʩʥʠʭ  
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ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʟ ʥʝʦʙʭʽʜʥʠʤ ʨʽʚʥʝʤ ʝʬʝʢʪʠʚʥʦʩʪʽ; 

ʟʨʦʩʪʘʥʥʷʤ ʚʠʪʨʘʪ ʥʘ ʨʦʟʨʦʙʢʫ, ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ɸʉʋ ʽ ʨʝʘʣʴʥʠʤʠ 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʟʘʤʦʚʥʠʢʘ ʪʦʱʦ. 

ɺʩʝ ʮʝ ʦʙʫʤʦʚʣʶʻ ʧʦʪʨʝʙʠ ʫ ʩʪʚʦʨʝʥʥʽ ɸʉʋ, ʷʢʽ ʙ ʩʪʘʣʠ, ʥʘʧʨʠʢʣʘʜ, ʥʝʚʽʜôʻʤʥʠʤ 

ʩʝʛʤʝʥʪʦʤ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʘ ʪʘʢʦʞ ʚ ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʪʘ ʫʤʦʚʘʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʘʨʘʥʪʦʚʘʥʦ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʟʜʘʪʥʽʩʪʴ ʆʂɯ ʚʠʢʦʥʫʚʘʪʠ ʧʦʪʨʽʙʥʽ ʬʫʥʢʮʽʾ. 

ʇʨʦʚʽʜʥʽ ʛʘʣʫʟʝʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʋʢʨʘʾʥʠ, ʷʢ ʽ ʦʙôʻʢʪʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʯʘʩʫ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʦʩʪʽʡʥʦʤʫ ʧʨʦʮʝʩʽ 

ʬʦʨʤʫʚʘʥʥʷ ʚʣʘʩʥʦʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʰʠʨʦʢʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ (ʃʆʄ), ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʩʫʯʘʩʥʦʛʦ ʤʝʨʝʞʝʚʦʛʦ 

ʇɿ. ɿʚʘʞʘʶʯʠ ʥʘ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʨʘʭʦʚʫʶʯʠ ʙʫʨʭʣʠʚʠʡ 

ʨʦʟʚʠʪʦʢ ɯʊ ʮʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʘʜʞʝʥʥʷ ʢʘʨʜʠʥʘʣʴʥʠʭ ʟʤʽʥ ʟʘʩʦʙʽʚ ʪʘ 

ʩʧʦʩʦʙʽʚ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  
 

2.1. ʇʨʦʮʝʜʫʨʘ ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ 

 

ʆʩʥʦʚʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʩʪʘʥʦʚʣʷʪʴ ʢʦʤʧôʶʪʝʨʥʽ ʤʝʨʝʞʽ (ʂʄ). ɺʦʥʠ ʻ 

ʚʘʨʽʘʥʪʦʤ ʩʧʽʚʧʨʘʮʽ ʣʶʜʝʡ ʽ ʢʦʤʧôʶʪʝʨʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʩʢʦʨʝʥʥʷ ʜʦʩʪʘʚʢʠ ʪʘ 

ʨʦʟʧʦʜʽʣʝʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʂʦʤʧôʶʪʝʨʥʽ ʤʝʨʝʞʽ ʩʢʣʘʜʘʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʤʽʥʽʤʫʤ ʽʟ ʜʚʦʭ ʢʦʤʧôʶʪʝʨʽʚ (ʇɽʆʄ), 

ʱʦ ʚʠʢʦʥʫʶʪʴ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʝ ʢʦʣʦ ʬʫʥʢʮʽʡ. ʆʩʥʦʚʥʠʤʠ ʟ ʥʠʭ ʻ: 

ʧʦ-ʧʝʨʰʝ, ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ; 

ʧʦ-ʜʨʫʛʝ, ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʈ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ; 

ʧʦ-ʪʨʝʪʻ, ʢʝʨʫʚʘʥʥʷ ʦʙʤʽʥʦʤ, ʧʝʨʝʜʘʯʝʶ, ʟʙʝʨʝʞʝʥʥʷʤ ʽ ʧʦʥʦʚʣʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ; 

ʧʦ-ʯʝʪʚʝʨʪʝ, ʥʘʜʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʧʦʩʣʫʛ ʘʙʦʥʝʥʪʘʤ ʤʝʨʝʞʽ. 

ʇʦ ʯʠʩʣʫ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʤʝʨʝʞʽ ʚʫʟʣʽʚ, ʘ ʪʘʢʦʞ ʾʭʥʴʦʤʫ ʛʝʦʛʨʘʬʽʯʥʦʤʫ 

ʨʦʟʪʘʰʫʚʘʥʥʶ ʂʄ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʣʦʢʘʣʴʥʽ, ʨʝʛʽʦʥʘʣʴʥʽ ʪʘ ʛʣʦʙʘʣʴʥʽ [4]. ʃʦʢʘʣʴʥʽ 

ʤʝʨʝʞʽ (LAN - Local Area Network) ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʇɽʆʄ, ʱʦ ʤʘʶʪʴ 

ʟʘʛʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʪʘ ʬʽʟʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʙʣʠʟʴʢʦ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ 

(ʚ ʨʘʤʢʘʭ ʦʢʨʝʤʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʘʙʦ ʢʦʨʧʦʨʘʮʽʾ). ʃʦʢʘʣʴʥʽ ʤʝʨʝʞʽ ʧʽʜʪʨʠʤʫʶʪʴ ʧʝʨʝʜʘʯʫ 

ʜʘʥʠʭ ʥʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ. ʈʝʛʽʦʥʘʣʴʥʽ ʤʝʨʝʞʽ (MAN - Metropolitan 

Area Network) ï ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʢʽʣʴʢʘ ʩʦʪʝʥʴ, ʪʠʩʷʯ ʘʙʦ ʙʽʣʴʰʝ ʇɽʆʄ, ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʥʘ ʚʽʜʥʦʩʥʦ ʚʠʣʫʯʝʥʽʡ ʚʽʜʩʪʘʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ (ʫ ʤʝʞʘʭ ʦʜʥʦʛʦ ʤʽʩʪʘ ʘʙʦ ʦʙʣʘʩʪʽ), ʱʦ 

ʤʘʶʪʴ ʧʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ /5/. ʈʝʛʽʦʥʘʣʴʥʽ ʤʝʨʝʞʽ 

ʧʨʘʮʶʶʪʴ ʥʘ ʰʚʠʜʢʦʩʪʷʭ ʚʽʜ ʩʝʨʝʜʥʽʭ ʜʦ ʚʠʩʦʢʠʭ. ɻʣʦʙʘʣʴʥʽ ʤʝʨʝʞʽ (WAN - Wide 

Area Network) ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʝʨʝʞ, ʟʚ'ʷʟʘʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ 
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ʢʘʥʘʣʘʤʠ. ʗʢ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʢʘʥʘʣʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʘʶʪʴʩʷ ʪʝʣʝʬʦʥʥʽ ʣʽʥʽʾ, ʘ 

ʪʘʢʦʞ ʙʽʣʴʰ ʜʦʨʦʛʽ ʚʘʨʽʘʥʪʠ: ʦʧʪʦʚʦʣʦʢʦʥʥʽ ʢʘʙʝʣʽ, ʩʫʧʫʪʥʠʢʦʚʽ ʢʘʥʘʣʠ ʪʦʱʦ. 

ɻʣʦʙʘʣʴʥʽ ʤʝʨʝʞʽ ʧʨʘʮʶʶʪʴ ʥʘ ʥʘʡʥʠʞʯʠʭ ʰʚʠʜʢʦʩʪʷʭ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʇʨʠʢʣʘʜʦʤ 

ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ ʩʣʫʞʠʪʴ ʤʝʨʝʞʘ Internet. ʂʦʞʥʘ ʟ ʮʠʭ ʤʝʨʝʞ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʣʘʩʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ (ʪʘʙʣ. 2.1), ʘ ʩʘʤʝ: ʪʦʧʦʣʦʛʽʻʶ ʤʝʨʝʞʽ, ʟʘʙʝʟʧʝʯʫʶʯʠʤ 

ʽʥʪʝʨʬʝʡʩʦʤ, ʧʨʦʪʦʢʦʣʘʤʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʪʝʭʥʽʯʥʠʤʠ ʪʘ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

ʂʦʞʥʘ ʽʟ ʩʢʣʘʜʦʚʠʭ ʘʨʭʽʪʝʢʪʫʨʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʾʾ ʦʢʨʝʤʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʣʠʰʝ ʾʭ ʩʫʢʫʧʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʩʶ ʤʝʨʝʞʫ ʟʘʛʘʣʦʤ.  
ʊʘʙʣʠʮʷ 2.1 

ɸʨʭʽʪʝʢʫʨʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʾʾ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ɸʨʭʽʪʝʢʪʫʨʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʾʾ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʊʦʧʦʣʦʛʽʷ 

ʊʦʧʦʣʦʛʽʷ ʤʝʨʝʞʽ ï ʮʝ ʥʘʙʽʨ ʧʨʘʚʠʣ ʜʣʷ ʬʽʟʠʯʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʚʫʟʣʽʚ ʤʝʨʝʞʽ ʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʟʘʻʤʦʜʽʾ ʤʝʨʝʞʥʠʭ ʧʨʠʩʪʨʦʾʚ.  

ʊʦʧʦʣʦʛʽʾ ʤʝʨʝʞ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʧʦʚʥʦʟʚôʷʟʥʽ ʡ ʥʝʧʦʚʥʦʟʚôʷʟʥʽ.  

ʋ ʤʝʨʝʞʽ ʟ ʧʦʚʥʦʟʚôʷʟʥʦʶ ʪʦʧʦʣʦʛʽʻʶ ʢʦʞʥʠʡ ʢʦʤʧ'ʶʪʝʨ ʤʝʨʝʞʽ ʧʨʷʤʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʢʦʞʥʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ ʮʽʻʾ ʤʝʨʝʞʽ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʾ ʤʝʨʝʞʽ ʻ ʤʝʨʝʞʘ ʩʪʽʣʴʥʠʢʦʚʦʾ ʪʦʧʦʣʦʛʽʾ. 

ɹʽʣʴʰʽʩʪʴ ʤʝʨʝʞʥʠʭ ʪʦʧʦʣʦʛʽʡ ʤʘʻ ʥʝʧʦʚʥʦʟʚôʷʟʥʫ ʩʪʨʫʢʪʫʨʫ. ɼʦ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ 

ʥʝʧʦʚʥʦʟʚôʷʟʥʠʭ ʪʦʧʦʣʦʛʽʡ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʰʠʥʫ, ʟʽʨʢʫ, ʢʽʣʴʮʝ ʡ ʟʤʽʰʘʥʫ ʪʦʧʦʣʦʛʽʶ. 

ɯʥʪʝʨʬʝʡʩʠ 

ɯʥʪʝʨʬʝʡʩ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʟʘʩʦʙʽʚ ʩʧʦʣʫʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʨʝʞʽ. ʋ ʨʦʣʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʷʢ ʦʢʨʝʤʽ ʧʨʠʩʪʨʦʾ, ʪʘʢ ʽ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʽʩʥʫʻ ʘʧʘʨʘʪʥʠʡ ʪʘ ʧʨʦʛʨʘʤʥʠʡ ʨʽʟʥʦʚʠʜʠ ʽʥʪʝʨʬʝʡʩʽʚ. 

ʇʨʦʪʦʢʦʣʠ ʇʨʦʪʦʢʦʣ ï ʧʨʘʚʠʣʦ ʚʟʘʻʤʦʜʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʨʝʞʽ. 

ʊʝʭʥʽʯʥʽ 

ʟʘʩʦʙʠ 

ʄʝʨʝʞʝʚʝ ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʩʪʨʦʾ (ʤʝʨʝʞʝʚʽ ʢʦʥʪʨʦʣʝʨʠ, ʚʫʟʣʠ 

ʢʦʤʫʪʘʮʽʾ ʪʘ ʽʥ.) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢʠʭ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙôʻʜʥʘʥʥʷ ʦʢʨʝʤʠʭ ʇɽʆʄ ʚ 

ʻʜʠʥʫ ʢʦʤʧôʶʪʝʨʥʫ ʤʝʨʝʞʫ. 

ʇʨʦʛʨʘʤʥʽ 

ʟʘʩʦʙʠ 

ɿʘʛʘʣʴʥʝ (ʤʝʨʝʞʝʚʽ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʦʱʦ) ʪʘ ʩʧʝʮʽʘʣʴʥʝ (ʜʦʧʦʤʽʞʥʽ ʘʙʦ ʩʝʨʚʽʩʥʽ 

ʧʨʦʛʨʘʤʠ) ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʟʘʩʦʙʠ, ʱʦ ʢʝʨʫʶʪʴ ʨʦʙʦʪʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʽʥʪʝʨʬʝʡʩ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. 

 

ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʪʦʧʦʣʦʛʽʡ ʩʫʯʘʩʥʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞʥʠʭ [1 ï 7], ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.2. 

ʊʘʙʣʠʮʷ 2.2 

ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʢʣʘʩʠʯʥʠʭ ʤʝʨʝʞʥʠʭ ʪʦʧʦʣʦʛʽʡ 

ʊʦʧʦʣʦʛʽʾ ʂʄ ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 
ɻʨʘʬʽʯʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʇʦʚôʷ

-ʟʘʥʽ 

ʉʪʽʣʴ-

ʥʠʢʦʚʽ 

- ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ, ʦʙʫʤʦʚʣʝʥʘ 

ʥʘʜʤʽʨʥʽʩʪʶ ʬʽʟʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ; 

- ʧʨʦʩʪʦʪʘ ʜʽʘʛʥʦʩʪʠʢʠ. 

- ʧʦʪʨʝʙʘ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʤʝʨʝ-

ʞʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʨʪʽʚ 

ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʟ ʫʩʽʤʘ ʽʥʰʠʤʠ ɽʆʄ; 

- ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʦʢʨʝʤʦʾ ʝʣʝʢ-

ʪʨʠʯʥʦʾ ʣʽʥʽʾ ʟʚ'ʷʟʢʫ ʜʣʷ ʢʦʞʥʦʾ ʧʘʨʠ ɽʆʄ; 

- ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʩʪʽʣʴʥʠʢʦʚʦʾ ʤʝʨʝʞʽ; 

- ʩʢʣʘʜʥʽʩʪʴ ʽʥʩʪʘʣʷʮʽʾ ʡ ʨʝʢʦʥʬʽʛʫʨʘʮʽʾ 

(ʜʦʜʘʚʘʥʥʷ ʘʙʦ ʚʠʜʘʣʝʥʥʷ ʥʦʚʠʭ ʚʫʟʣʽʚ). 
 

ʅʝʧʦ

ʚôʷʟʘʥ

 ̔

ʐʠʥʥʽ 

- ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ; 

- ʧʨʦʩʪʦʪʘ ʨʦʟʰʠʨʝʥʥʷ (ʧʨʦʩʪʦʪʘ 
ʧʽʜʢʣʶʯʝʥʥʷ ʥʦʚʠʭ ʚʫʟʣʽʚ ʽ 

ʦʙ'ʻʜʥʘʥʥʷ ʜʚʦʭ ʧʽʜʤʝʨʝʞ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʚʪʦʨʶʚʘʯʘ); 

- ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʝ ʢʝʨʫʚʘʥʥʷ 

ʪʨʘʬʽʢʦʤ ʤʽʞ ʧʽʜʢʣʶʯʝʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ;  

- ʜʦʩʪʘʪʥʷ ʥʘʜʽʡʥʽʩʪʴ (ʦʩʢʽʣʴʢʠ ʥʘ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʧʨʘʚʥʠʭ ʚʫʟʣʽʚ ʥʝ 

ʟʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʝʩʧʨʘʚʥʽ ʚʫʟʣʠ 

ʘʙʦ ʪʨʘʢʪʠ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʾʭ ʽʟ 

- ʥʠʟʴʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ; 

- ʥʠʟʴʢʘ ʥʘʜʽʡʥʽʩʪʴ (ʯʘʩʪʽ ʜʝʬʝʢʪʠ 

ʢʘʙʝʣʽʚ ʽ ʨʦʟʥʽʤʘʥʴ); 

- ʩʢʣʘʜʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ ʧʨʠ ʨʦʟʨʠʚʽ 

ʢʘʙʝʣʶ ʘʙʦ ʚʽʜʤʦʚʽ ʨʦʟʥʽʤʘʥʥʷ (ʣʶʙʠʡ 

ʜʝʬʝʢʪ ʢʘʙʝʣʶ ʘʙʦ ʨʦʟʥʽʤʘʥʥʷ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʩʽʻʾ ʤʝʨʝʞʽ. ɼʣʷ 

ʫʩʫʥʝʥʥʷ ʪʘʢʦʾ ʩʠʪʫʘʮʽʾ ʥʝʦʙʭʽʜʥʦ 

ʟʘʨʝʟʝʨʚʫʚʘʪʠ ʢʘʥʘʣ ʘʙʦ ʟʘʩʪʦʩʫʚʘʪʠ 

ʧʝʨʝʤʠʢʘʯʽ ʜʣʷ ʦʙʭʦʜʫ ʚʫʟʣʽʚ, ʱʦ 

ʚʽʜʤʦʚʠʣʠ); 

- ʚʘʞʢʽʩʪʴ ʣʦʢʘʣʽʟʘʮʽʾ ʚʽʜʤʦʚ ʽʟ ʪʦʯʥʽʩʪʶ 
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ʰʠʥʦʶ). ʜʦ ʦʢʨʝʤʦʾ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʫ ʧʽʜʢʣʶʯʝʥʦ ʜʦ 

ʰʠʥʠ. ʎʝ ʟʫʤʦʚʣʶʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʪʦʯʦʢ 

ʢʦʥʮʝʥʪʨʘʮʽʾ, ʯʝʨʝʟ ʱʦ ʧʨʦʙʣʝʤʘ ʧʦʰʫʢʫ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʩʪʘʻ ʚʘʞʢʦ ʨʦʟʚôʷʟʫʚʘʥʦʶ. 

ɿʽʨʢʦʚʽ 

- ʣʝʛʢʽʩʪʴ ʢʝʨʫʚʘʥʥʷ;  

- ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ;  

- ʧʨʦʩʪʠʡ ʧʦʪʽʢ ʪʨʘʬʽʢʘ;  

- ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʧʦʰʫʢʫ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ;  

- ʚʽʜʥʦʩʥʫ ʧʨʦʩʪʦʪʫ ʪʘ ʥʝʟʥʘʯʥʽ ʚʠʪ-

ʨʘʪʠ ʧʨʠ ʧʦʪʨʝʙʽ ʥʘʨʦʱʫʚʘʥʥʷ ʤʝʨʝ-

ʞʽ (ʣʝʛʢʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʧʽʜʤʝʨʝʞ ʰʣʷ-

ʭʦʤ ʧʨʠʜʙʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʢʦʥʮʝʨʥ-

ʪʨʘʪʦʨʘ, ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʥʴʦʛʦ ʤʘʰʠʥ 

ʽ ʟ'ʻʜʥʘʥʥʷ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʤʽʞ ʩʦʙʦʶ); 

- ʚʠʩʦʢʘ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʰʠʥʥʦʶ ʪʦʧʦʣʦʛʽʻʶ; 

- ʚʠʩʦʢʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ (ʚʠʭʽʜ ʟ ʣʘʜʫ 
ʦʜʥʦʛʦ ʚʫʟʣʘ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʚʫʟʣʽʚ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽʥʰʦʾ ʤʝʨʝʞʽ); 

- ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʤʽʩʪʴ 
ʭʘʙʘ ʢʦʤʫʪʘʪʦʨʘ (ʜʣʷ ʬʽʣʴʪʨʘʮʽʾ ʪʨʘʬʽ 

ʢʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʨʝʞʽ); 

- ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʜʥʽʡ 
ʤʝʨʝʞʽ ʜʝʢʽʣʴʢʦʭ ʪʠʧʽʚ ʢʘʙʝʣʽʚ. 

- ʦʙʤʝʞʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ 

ʯʠʩʣʘ ʚʫʟʣʽʚ ʤʝʨʝʞʽ (ʦʙʤʝʞʫʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʶ ʧʦʨʪʽʚ ʢʦʥʮʝʥʪʨʘʪʦʨʘ); 

- ʟʘʣʝʞʥʽʩʪʴ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʝʨʝʞʽ ʚʽʜ 
ʩʪʘʥʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘ; 

- ʚʠʩʦʢʘ ʚʠʪʨʘʪʘ ʢʘʙʝʣʶ (ʦʢʨʝʤʠʡ ʢʘʙʝʣʴ 
ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʢʦʞʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ); 

- ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʽʟ ʰʠʥʥʦʶ 
ʪʦʧʦʣʦʛʽʻʶ (ʚʠʪʨʘʪʠ ʥʘ ʭʘʙ ʽ ʢʘʙʝʣʴ); 

- ʚʠʥʠʢʥʝʥʥʷ ñʚʫʟʴʢʠʭ ʤʽʩʮʴò ʫ ʨʘʟʽ, 
ʢʦʣʠ ʪʨʘʬʽʢʦʤ ʢʝʨʫʻ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘʡʚʠʱʝ; 

- ʤʘʣʘ ʥʘʜʽʡʥʽʩʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʪʝʭʥʽʯʥʦʛʦ ʨʝʟʝʨʚʫʚʘʥʥʷ;  

- ʯʘʩʪʝ ʚʠʥʠʢʥʝʥʥʷ ʢʦʥʬʣʽʢʪʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʪʨʘʪʦʶ ʽʥʬʦʨʤʘʮʽʾ 

ʚ ʥʘʧʨʷʤʽ ñʟʛʦʨʠ - ʜʦʥʠʟʫò ʪʘ ñʟʥʠʟʫ -

ʫʛʦʨʫò. 

 

ʂʽʣʴʮ-

ʝʚʽ 

- ʚʠʩʦʢʘ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ (ʫ 

ʪʝʭʥʦʣʦʛʽʾ FDDI); 

- ʚʽʜʥʦʩʥʘ ʧʨʦʩʪʦʪʘ ʣʦʛʽʯʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ; 

- ʥʝʯʘʩʪʽ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ 

ʧʨʠʪʘʤʘʥʥʽ ʽʻʨʘʨʭʽʯʥʠʡ ʘʙʦ 

ʟʽʨʢʦʧʦʜʽʙʥʽʡ ʪʦʧʦʣʦʛʽʾ. 

- ʧʨʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ (ʨʝʪʨʘʥʩʣʷʮʽʾ) 
ʥʝ ʚʠʥʠʢʘʻ ʚʪʨʘʪʠ ʩʠʛʥʘʣʫ. 

- ʥʠʟʴʢʘ ʥʘʜʽʡʥʽʩʪʴ (ʚʽʜʤʦʚʘ ʦʜʥʦʛʦ ʚʫʟʣʘ 
ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʩʽʻʾ 

ʤʝʨʝʞʽ, ʥʘʧʨʠʢʣʘʜ, ʫ ʪʝʭʥʦʣʦʛʽʾ Token 

Ring); 

- ʜʦʜʘʚʘʥʥʷ/ʚʠʜʘʣʝʥʥʷ ʚʫʟʣʘ ʟʤʫʰʫʻ 

ʨʦʟʨʠʚʘʪʠ ʤʝʨʝʞʫ.   

ɿʤʽʰʘʥʽ 

(ʥʘʧʨʠʢ

ʣʘʜ, 

ʟʽʨʢʘ-

ʰʠʥʘ) 

ʪʘ 

ʜʝʨʝʚʦʧ

ʦʜʽʙ-ʥʽ. 

ʄʝʨʝʞʘʤ ʟʤʽʰʘʥʦʾ ʪʦʧʦʣʦʛʽʾ ʧʨʠʪʘʤʘʥʥʽ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʾʭ ʩʢʣʘʜʦʚʠʭ. 

ʉʝʨʝʜ ʚʽʜʦʤʠʭ ʤʝʨʝʞ ʟʤʽʰʘʥʦʾ ʪʦʧʦʣʦʛʽʾ ʙʽʣʴʰʫ ʞʠʚʫʯʽʩʪʴ ʤʘʶʪʴ ʜʝʨʝʚʦʧʦʜʽʙʥʽ ʪʦʧʦʣʦʛʽʾ. 

ɺʽʜʽʤʢʥʝʥʥʷ ʘʙʦ ʚʠʭʽʜ ʟ ʣʘʜʫ ʦʜʥʽʻʾ ʟ ʣʽʥʽʡ ʘʙʦ ʢʦʤʫʪʘʪʦʨʘ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʤʘʻ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʯʘʩʪʠʥʠ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʨʝʞ ʽʟ ʜʝʨʝʚʦʧʦʜʽʙʥʦʶ ʪʦʧʦʣʦʛʽʻʶ ʻ ʪʘʢʦʞ ʪʝ, ʱʦ ʮʷ ʩʪʨʫʢʪʫʨʘ ʥʘʡʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʫʢʪʫʨʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʤʽʞ ʘʙʦʥʝʥʪʘʤʠ ʤʝʨʝʞʽ. ʄʝʨʝʞʽ ʟ ʜʝʨʝʚʦʧʦʜʽʙʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʟʘʩʪʦʩʦʚʫʶ-

ʪʴʩʷ ʪʘʤ, ʜʝ ʥʝʤʦʞʣʠʚʦ ʙʝʟʧʦʩʝʨʝʜʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʟʦʚʠʭ ʤʝʨʝʞʥʠʭ ʩʪʨʫʢʪʫʨ ʫ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ. 

  
 

ʈʽʰʝʥʥʷ ʟʘʜʘʯʽ ʱʦʜʦ ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʤʦʞʝ ʙʫʪʠ ʧʦʜʽʣʝʥʝ ʥʘ ʜʝʢʽʣʴʢʘ ʜʦʧʦʚʥʶʶʯʠʭ ʦʜʠʥ ʦʜʥʦʛʦ 

ʢʨʦʢʽʚ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʷʢʠʭ ʚʠʢʣʘʜʝʥʦ ʥʠʞʯʝ [4]. 

ʂʨʦʢ 1. ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʄɯ ʫ ʚʠʛʣʷʜʽ 

ʽʻʨʘʨʭʽʾ ʪʘ ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʩʘʤʝ (ʪʘʙʣ.2.3): 

ʤʥʦʞʠʥʠ ʪʦʧʦʣʦʛʽʡ, ʩʝʨʝʜ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʥʘʡʢʨʘʱʫ: jY , ʜʝ nj ,1= . ɼʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜ ʥʠʟʢʠ ʢʣʘʩʠʯʥʠʭ ʤʝʨʝʞʥʠʭ ʪʦʧʦʣʦʛʽʡ (ʪʘʙʣ.2.2) ʦʙʝʨʝʤʦ ʯʦʪʠʨʠ (4=n ;), 
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ʘ ʩʘʤʝ  h ʠʥʥʫ ( 1Y ), ʢʽʣʴʮʝʚʫ  ( 2Y ),ʟʽʨʢʦʚʫ (3Y ) ʪʘ ʩʪʽʣʴʥʠʢʦʚʫ (4Y ); 

ʤʥʦʞʠʥʠ ʢʨʠʪʝʨʽʾʚ, ʟʘ ʷʢʠʤʠ ʤʘʻ ʙʫʪʠ ʧʨʦʚʝʜʝʥʝ ʧʦʨʽʚʥʷʥʥʷ  jY : tʂ, ʜʝ kt ,1= , 

3=k  (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʢʨʠʪʝʨʽʡ ï ʮʝ ʤʽʨʘ ʩʪʨʘʪʝʛʽʾ, ʘʙʦ ʽʥʘʢʰʝ ʧʨʘʚʠʣʦ ʟʛʽʜʥʦ ʟ 

ʷʢʠʤʠ ʬʦʨʤʫʚʘʣʠʩʴ ʚʽʜʧʦʚʽʜʥʽ ʨʽʰʝʥʥʷ); 

ʤʥʦʞʠʥʠ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʤʫʪʴ ʷʢʽʩʪʴ jY : iR, ʜʝ mi ,1= , 10=m  

(ʚʠʟʥʘʯʘʶʪʴʩʷ ʙʘʛʘʪʴʤʘ ʬʘʢʪʦʨʘʤʠ ʪʘ ʤʘʶʪʴ ʢʽʣʴʢʽʩʥʠʡ ʟʤʽʩʪ. ɺʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʤʽʥʶʶʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 1 ʜʦ 10). ɼʣʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ 

ʻ ʣʘʥʢʦʶ ʢʦʥʪʫʨʫ ʫʧʨʘʚʣʽʥʥʷ, ʚ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʛʣʷʜʘʶʪʴ: ʚʘʨʪʽʩʪʴ, 

ʥʘʜʽʡʥʽʩʪʴ, ʰʚʠʜʢʦʜʽʶ, ʛʘʙʘʨʠʪʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʪʦʱʦ. 
 

ʊʘʙʣʠʮʷ 2.3 

ʂʨʠʪʝʨʽʾ ʪʘ ʧʦʢʘʟʥʠʢʠ ʦʮʥ̔ʢʠ ʩʫʯʘʩʥʠʭ ʤʝʨʝʞʥʠʭ ʪʦʧʦʣʦʛʽʡ 

ʂʨʠʪʝʨʽʾ ʦʮʽʥʢʠ 

ʢʦʤʧôʶʪʝʨʥʦʾ 

ʤʝʨʝʞʽ 

ʇʦʢʘʟʥʠʢʠ 

ʇʦʟʥʘʯʝʥʥʷ ʪʘ 

ʬʦʨʤʫʣʘ 

ʨʦʟʨʘʭʫʥʢʫ 

ʊʦʧʦʣʦʛʽʷ 

1Y  
2Y  

3Y  
4Y  

R b R b R b R b 

ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʜʝʰʝʚʠʟʥʠ, 1ʂ  

ʂʘʙʝʣʴʥʘ ʤʝʨʝʞʘ 1R  
1b  10 9 7 6 6 5 1 0 

ʆʙʣʘʜʥʘʥʥʷ 2R  
2b  9 6 8 5 7 4 3 0 

ʄʦʥʪʘʞ 3R  
3b  10 8 8 6 5 3 2 0 

ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ 4R  
4b  1 0 2 1 10 9 5 4 

ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴ-

ʥʦʩʪʽ, 2ʂ  

ʋʥʽʚʝʨʩʘʣʴʥʽʩʪʴ 5R  
5b  1 0 3 2 10 9 1 0 

ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ 6R  
6b  1 0 2 1 10 9 10 9 

ɻʥʫʯʢʽʩʪʴ 7R  
7b  1 0 2 1 7 6 1 0 

ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ 8R  
8b  8 7 3 2 10 9 1 0 

ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʪʝʭʥʽʯʥʠʤ 

ʚʠʤʦʛʘʤ, 3ʂ  

ʐʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ 9R  
9b  3 0 5 2 8 5 10 7 

ɿʘʭʠʱʝʥʽʩʪʴ ʚʽʜ 

ʚʽʜʤʦʚ 
10R  

10b  3 0 3 0 7 4 10 7 

ʂʦʝʬʽʮʽʻʥʪ ib, ʜʝ mi ,1= , 10=m   (ʪʘʙʣ.2.3) ʤʘʻ ʩʝʥʩ ʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʣʠʰʝ ʜʣʷ 

ʢʨʠʪʝʨʽʶ ʉʝʚʽʜʞʘ ʜʣʷ ʚʩʽʭ jY  ʟʘ ʬʦʨʤʫʣʦʶ: ö
÷

õ
æ
ç

å-= ij
i

ijij RRb min . 

ʂʨʦʢ 2. ɺʠʙʽʨ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʄɯ ʇɻ ɸʉʋ ʆʂɯ ʟʘ ʢʣʘʩʠʯʥʠʤʠ ʽ 

ʧʦʭʽʜʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘʢʠʤʠ, ʷʢ 

ʢʨʠʪʝʨʽʾ ɺʘʣʴʜʘ, ʉʝʚʽʜʞʘ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦʛʦ ʦʧʪʠʤʽʟʤʫ  (ʨʠʩ.2.1): 

 

 

 

 

 

 
 

ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʢʘʟʥʠʢʽʚ ʪʦʧʦʣʦʛʽʡ ʩʫʯʘʩʥʠʭ ʂʄ ʧʦʜʘʥʘ ʫ ʪʘʙʣ.2.4. 

ʂʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʂʣʘʩʠʯʥʽ ʢʨʠʪʝʨʽʾ ʇʦʭʽʜʥʽ ʢʨʠʪʝʨʽʾ 

 

ʄʘʢʩʠʤʽʥʥʠʡ 

ʢʨʠʪʝʨʽʡ 

ʂʨʠʪʝʨʽʡ 

ɹʘʡʻʩʘ-
ʃʘʧʣʘʩʘ 

 

ʂʨʠʪʝʨʽʡ 

ʉʝʚʽʜʞʘ 

 

ʂʨʠʪʝʨʽʡ 

ɻʫʨʚʽʮʷ 

 

ʂʨʠʪʝʨʽʡ 

ʜʦʙʫʪʢʽʚ 

ʂʨʠʪʝʨʽʡ 

ʍʦʜʞʝʩʘ-
ʃʝʤʘʥʘ 

 

ʂʨʠʪʝʨʽʡ 

ɻʝʨʤʝʡʻʨʘ 

ʈʠʩ. 2.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʨʠʪʝʨʽʾʚ ʚʠʙʦʨʫ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 
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ʊʘʙʣʠʮʷ 2. 4  

ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʢʘʟʥʠʢʽʚ ʪʦʧʦʣʦʛʽʡ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ 

ˉ ʢʨʠʪʝ-

ʨʽʶ ʥʘ 

ʛʨʘʬʽʢʫ 

MatchCad 

ʂʨʠʪʝʨʽʾ ʧʦʨʽʚʥʷʥʥʷ  

ʽʩʥʫʶʯʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʬʦʨʤʫʚʘʥʥʷ 

ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʌʦʨʤʫʣʘ 

ʨʦʟʨʘʭʫʥʢʫ 

ʊʦʧʦʣʦʛʽʷ/ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʛʨʘʬʽʢʫ MatchCad 

ʘ) ʙ) ʚ)  ʛ) 

1Y  
2Y  

3Y
 

4Y  

R b R b R b R b  

0 
ɺɸʃʔɼɸ 

(ʤʘʢʩʠʤʽʥʥʠʡ ʢʨʠʪʝʨʽʡ) 

ij
j

Rmin  
1 2 5 1 

ö
÷

õ
æ
ç

å
ij

ji
Rminmax

 
  5  

1 
ʅɸɼɿɺʀʏɸʁʅʆɻʆ ʆʇʊʀʄɯɿʄʋ 

(ʤʘʢʩʠʤʘʢʩʥʠʡ ʢʨʠʪʝʨʽʡ) 

ij
j

Rmax  
10 8 10 10 

ö
÷

õ
æ
ç

å
ij

ji
Rmaxmax

 
10  10 10 

2 
ʉɽɺɯɼɾɸ 

(ʤʽʥʽʤʘʢʩʥʠʡ ʢʨʠʪʝʨʽʡ) 

( )ij
i

ijij RRb min-=  9 6 9 9 

( )ij
ij

bmaxmin  
 6   

 

ɿʘʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʯʠʩʣʝʥʴ  (ʪʘʙʣ.2.4) ʦʪʨʠʤʘʻʤʦ, ʱʦ ʟʛʽʜʥʦ ʢʨʠʪʝʨʽʶ ɺʘʣʴʜʘ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ɸʉ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʧʨʦʪʦʪʠʧ 

3Y , ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʢʦʛʦ ʥʘʙʘʛʘʪʦ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ. ɿʘ ʢʨʠʪʝʨʽʻʤ 

ʥʘʜʟʚʠʯʘʡʥʦʛʦ ʦʧʪʠʤʽʟʤʫ ʪʘʢʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʪʦʪʠʧʠ 1Y , 3Y  ʪʘ 4Y . ʂʨʠʪʝʨʽʡ 

ʉʝʚʽʜʞʘ ʧʨʦʧʦʥʫʚʘʪʠʤʝ ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʘ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʧʨʦʪʦʪʠʧʽ 2Y .  

ʇʨʘʢʪʠʯʥʠʡ ʞʝ ʜʦʩʚʽʜ ʩʪʚʦʨʝʥʥʷ ʂʄ ʨʝʢʦʤʝʥʜʫʻ ʟʦʩʝʨʝʜʠʪʠʩʴ, ʷʢ ʚʽʜʦʤʦ, ʥʘ 

ʧʨʦʪʦʪʠʧʽ 4Y . ʎʝ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ, ʪʠʤ, ʱʦ: 

ʧʦ-ʧʝʨʰʝ, ʪʦʧʦʣʦʛʽʷ 4Y  ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʘʣʝ, ʚʦʜʥʦʯʘʩ ʪʘʢʦʶ, ʱʦ ʟʘ 

ʩʫʢʫʧʥʽʩʪʶ ʧʝʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʩʪʫʧʘʻʪʴʩʷ ʪʦʧʦʣʦʛʽʾ 3Y ; 

ʧʦ-ʜʨʫʛʝ, ʪʦʧʦʣʦʛʽʾ 1Y  ʪʘ 2Y  ʥʘ ʜʘʥʠʡ ʯʘʩ ʚʟʘʛʘʣʽ ʻ ʟʘʩʪʘʨʽʣʠʤʠ ʪʘ 

ʤʘʣʦʥʘʜʽʡʥʠʤʠ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʘʙʝʣʶ ʥʘ ʙʫʜʴ ʷʢʦʤʫ 

ʩʝʛʤʝʥʪʽ ʂʄ ʩʪʚʦʨʝʥʠʭ ʟʘ ʦʜʥʠʤ ʽʟ ʮʠʭ 

ʧʽʜʭʦʜʽʚ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʫʧʠʥʢʠ ʚʩʽʻʾ ʩʠʩʪʝʤʠ.  

ɿ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʪʘʙʣ.2.4) ʤʦʞʥʘ 

ʙʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʢʨʠʪʝʨʽʾ ʥʝ 

ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʡʥʷʪʠ ʦʜʥʦʟʥʘʯʥʝ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʪʦʛʦ ʷʢʘ ʟ ʪʦʧʦʣʦʛʽʡ, ʦʙʨʘʥʠʭ ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ, ʙʫʜʝ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʶ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʇɻ ɸʉʋ ʆʂɯ.   

ʂʨʦʢ 3. ʑʦʙ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʟʥʘʯʠʪʠ 

ʤʽʩʮʝ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʚʠʙʦʨʽ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ɸʉʋ ʧʨʦʚʝʜʝʤʦ ʜʦʜʘʪʢʦʚʽ ʨʦʟʨʘʭʫʥʢʠ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʦʜʠʥ ʽʟ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʪʘʢʠʭ, ʷʢ: 

                   ʘ)               ʙ)            ʚ)            ʛ) 
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ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ɸʉʋ [8, 9]. ʁʦʛʦ ʧʝʨʝʚʘʛʘ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʪʠʯʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

ʆʙʤʝʞʝʥʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʩʪʫʧʽʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʤʦʜʝʣʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʘʢʪʠʯʥʦʛʦ ʪʘ ʪʝʦʨʝʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʾʭ ʨʦʟʨʦʙʥʠʢʽʚ;  

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɸʉʋ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʦʛʦ ʤʝʪʦʜʫ, ʤʝʪʦʜʫ çʧʨʦʛʨʝʩʫʶʯʦʛʦ ʝʪʘʣʦʥʫè ʪʦʱʦ [10, 11]. ʇʝʨʝʚʘʛʘ 

ʮʠʭ ʤʝʪʦʜʽʚ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʫʨʘʭʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʯʘʩʪʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʻʜʠʥʦʶ ʯʠʩʣʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ï ʫʟʘʛʘʣʴʥʝʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦ ʧʨʦʚʦʜʠʪʠ ʧʦʨʽʚʥʷʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. ʆʙʤʝʞʝʥʽʩʪʴ 

ʧʦʚ'ʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʮʽ ʤʝʪʦʜʠ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʜʝʷʢʽ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʚʠʨʦʙʥʠʯʽ ʬʘʢʪʦʨʠ; 

ʟʘʩʪʦʩʫʚʘʥʥʷ çʝʚʨʠʩʪʠʯʥʠʭè (ʝʢʩʧʝʨʪʥʠʭ) ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ, ʱʦ ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʣʶʜʩʴʢʦʛʦ ʜʦʩʚʽʜʫ - çʢʦʣʝʢʪʠʚʥʦʾ ʤʫʜʨʦʩʪʽè [12 - 15]. 

ʇʨʠ ʮʴʦʤʫ ʩʘʤʝ ʤʝʪʦʜʠ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʚʠʙʦʨʫ ʙʫʜʴ-ʷʢʠʭ ʦʙôʻʢʪʽʚ, ʧʨʠ ʘʥʘʣʽʟʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʽ 

ʩʠʪʫʘʮʽʡ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʟʥʘʯʠʤʠʭ ʬʘʢʪʦʨʽʚ. ɰʭ ʟʘʩʪʦʩʦʚʫʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ ʟʘ ʫʤʦʚʠ, 

ʱʦ çé ʚʠʙʽʨ, ʦʙʛʨʫʥʪʫʚʘʥʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʽʰʝʥʴ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʥʘʥʽ ʥʘ ʦʩʥʦʚʽ ʪʦʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʥʫ ʡ ʮʽʣʝʩʧʨʷʤʦʚʘʥʫ ʫʯʘʩʪʴ 

ʬʘʭʽʚʮʽʚ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʱʦ ʫʤʦʞʣʠʚʣʶʻ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ 

ʷʢʦʩʪʽ ʡ ʝʬʝʢʪʠʚʥʦʩʪʽè [8]. ɺʦʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʛʣʠʙʦʢʦ ʚʠʚʯʠʪʠ ʷʚʠʱʘ, ʷʢʽ 

ʩʣʘʙʢʦ ʧʽʜʜʘʶʪʴʩʷ ʚʠʚʯʝʥʥʶ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʪʘʢʦʞ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʝ ʪʘ 

ʽʩʪʦʪʥʝ, ʥʝ ʦʧʫʩʢʘʶʯʠ ʪʠʭ ʜʝʪʘʣʝʡ ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ, ʙʝʟ ʷʢʠʭ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ 

ʤʦʜʝʣʴ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ. ʆʩʥʦʚʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʤʝʪʦʜʽʚ ʻ ʩʫʙ'ʻʢʪʠʚʽʟʤ ʜʫʤʦʢ 

ʝʢʩʧʝʨʪʽʚ ʫ ʚʽʜʰʫʢʫʚʘʥʠʭ ʦʮʽʥʢʘʭ ʪʘ ʦʙʤʝʞʝʥʽʩʪʴ ʾʭʥʽʭ ʩʫʜʞʝʥʴ. ɻʦʣʦʚʥʘ ʧʝʨʝʚʘʛʘ 

ʟʘʟʥʘʯʝʥʠʭ ʤʝʪʦʜʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʥʝʟʥʘʯʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʦʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʣʷʛʘʻ ʫ ʚʽʜʥʦʩʥʽʡ ʧʨʦʩʪʦʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʭ ʩʠʪʫʘʮʽʡ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʩʝʨʝʜ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʝʢʩʧʝʨʪʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʻ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ (ʄɸɯ) ï ʩʠʩʪʝʤʘʪʠʯʥʘ ʧʨʦʮʝʜʫʨʘ ʜʣʷ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ [16]. ʄɸɯ ʧʦʣʷʛʘʻ ʚ ʜʝʢʦʤʧʦʟʠʮʽʾ ʧʨʦʙʣʝʤʠ ʥʘ ʙʽʣʴʰ ʧʨʦʩʪʽ 

ʩʢʣʘʜʦʚʽ ʪʘ ʧʦʜʘʣʴʰʽʡ ʦʙʨʦʙʮʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʫʜʞʝʥʴ ʦʩʦʙʠ, ʱʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ, ʧʦ 

ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʥʷʭ (ʨʠʩ. 2.2). ʇʨʠ ʮʴʦʤʫ ʝʣʝʤʝʥʪʠ ʟʘʜʘʯʽ ʧʦʨʽʚʥʶʶʪʴʩʷ ʧʦʧʘʨʥʦ 

ʚʽʜʥʦʩʥʦ ʾʭ ʚʧʣʠʚʫ ï çʚʘʛʠè, ʯʠ çʽʥʪʝʥʩʠʚʥʦʩʪʽè, ʥʘ ʟʘʛʘʣʴʥʫ ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ). ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʝ ʙʫʪʠ ʦʜʝʨʞʘʥʘ ʚʽʜʥʦʩʥʘ ʩʪʫʧʽʥʴ ʚʟʘʻʤʦʜʽʾ ʝʣʝʤʝʥʪʽʚ ʚ ʽʻʨʘʨʭʽʾ (ʫ 

ʥʘʡʙʽʣʴʰ ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʷ ʙʫʜʫʻʪʴʩʷ ʟ ʚʝʨʰʠʥʠ (ʮʽʣʝʡ), ʯʝʨʝʟ ʧʨʦʤʽʞʥʽ 

ʨʽʚʥʽ (ʢʨʠʪʝʨʽʾ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʘʪʴ ʥʘʩʪʫʧʥʽ ʨʽʚʥʽ) ʜʦ ʩʘʤʦʛʦ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ (ʷʢʠʡ ʟʚʠʯʘʡʥʦ  

ʚʠʷʚʣʷʻʪʴʩʷ ʧʝʨʝʣʽʢʦʤ ʘʣʴʪʝʨʥʘʪʠʚ)). ʆʪʨʠʤʘʥʽ ʩʫʜʞʝʥʥʷ ʧʦʪʽʤ ʚʠʨʘʞʘʶʪʴʩʷ ʯʠʩʝʣʴʥʦ. 
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ʈʠʩ. 2.2. ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ 
 

ʄʝʪʦʜ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʨʦʮʝʜʫʨʠ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʦʧʠʩʫ ʧʨʦʙʣʝʤʠ, ʩʠʥʪʝʟʫ 

ʨʽʟʥʠʭ ʤʽʨʢʫʚʘʥʴ, ʦʪʨʠʤʘʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʪʘ ʟʥʘʭʦʜʞʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʨʽʰʝʥʴ. ʁʦʛʦ ʦʩʥʦʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ï ʧʽʜʪʨʠʤʢʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʻʨʘʨʭʽʯʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʟʘʜʘʯʽ ʪʘ ʨʝʡʪʠʥʛʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ.  

ɸʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ  ʤʝʪʦʜʫ ʟ ʤʝʪʦʶ ʚʠʙʦʨʫ ʩʝʨʝʜ ʩʫʢʫʧʥʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʨʽʰʝʥʴ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʆʂɯ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ, ʱʦ ʧʦʜʘʥʽ ʥʠʞʯʝ [4]. 

ʂʨʦʢ 3.1. ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʄɯ ʟʘ; 

ʤʥʦʞʠʥʦʶ ʪʦʧʦʣʦʛʽʡ ()R , ʩʝʨʝʜ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʥʘʡʢʨʘʱʫ,  

ʤʥʦʞʠʥʦʶ ʢʨʠʪʝʨʽʾʚ ʪʘ ʤʥʦʞʠʥʦʶ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʤʫʪʴ ʷʢʽʩʪʴ 

ʦʙʨʘʥʠʭ ʪʦʧʦʣʦʛʽʡ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ  ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʥʘ 

ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʙʫʜʝʤʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʢʽʣʴʢʽʩʪʴ ʧʦʨʽʚʥʶʚʘʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʟʘ ʄɸɯ ʜʦʮʽʣʴʥʦ ʦʙʤʝʞʫʚʘʪʠ 8 - 9 ʦʙôʻʢʪʘʤʠ, ʘ 

ʤʦʞʣʠʚʦʩʪʽ ʝʢʩʧʝʨʪʘ ʟ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦʚʦʣʽ ʦʙʤʝʞʝʥʽ.  ɿʘ ʛʽʧʦʪʝʟʦʶ 

ʄʽʣʣʩʘ ʝʢʩʧʝʨʪ ʦʜʥʦʯʘʩʥʦ ʤʦʞʝ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʙʽʣʴʰ ʥʽʞ 7Ñ2 ʝʣʝʤʝʥʪʠ. ʊʦʤʫ ʜʣʷ 

ʦʙʨʘʥʠʭ ʪʦʧʦʣʦʛʽʡ ʦʙʤʝʞʠʤʦʩʴ, ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ  ʪʘʙʣ.2.3, ʪʨʦʴʤʘ ʢʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʪʘ 

ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʯʦʪʠʨʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ: 

ʂʨʠʪʝʨʽʾ  ʇʦʢʘʟʥʠʢʠ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʜʝʰʝʚʠʟʥʠ 
ʂʘʙʝʣʴʥʘ ʤʝʨʝʞʘ ʄʦʥʪʘʞʥʽ ʨʦʙʦʪʠ 

ʆʙʣʘʜʥʘʥʥʷ ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪ̔ 
ʋʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ɻʥʫʯʢʽʩʪʴ 

ɼʽʘʛʥʦʩʪʠʯʥʽʩʪʴ ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪ̔  

ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 
ʐʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ɺʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ 

 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʽʜʽʙʨʘʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ 

ʌʦʨʤʫʚʘʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʘ ʢʽʣʴʢʦʩʪʽ  

ʧʦʨʽʚʥʶʚʘʥʠʭ ʦʙôʻʢʪʽʚ 

ʌʦʨʤʫʚʘʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʘ ʢʽʣʴʢʦʩʪʽ  

ʬʫʥʢʮʽʡ (ʢʨʠʪʝʨʽʾʚ) 

ʇʦʨʽʚʥʷʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʬʫʥʢʮʽʡ ʽ ʢʨʠʪʝʨʽʾʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʦʙôʻʢʪʽʚ 

ʇʦʨʽʚʥʷʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʦʙôʻʢʪʽʚ ʧʦ ʥʘʙʦʨʫ 

ʢʨʠʪʝʨʽʾʚ 

I-ʡ ʨʽʚʝʥʴ  

ʄɸɯ 

II -ʡ ʨʽʚʝʥʴ 

ʄɸɯ 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ 

ʦʙôʻʢʪʽʚ 

ɸʥʘʣʽʟ ʬʫʥʢʮʽʡ 

(ʢʨʠʪʝʨʽʾʚ) ʦʙôʻʢʪʽʚ 

ɯII-ʡ ʨʽʚʝʥʴ 

ʄɸɯ 
ɺʠʟʥʘʯʝʥʥʷ ʥʘʡʢʨʘʱʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ 
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ʂʨʦʢ 3.2. ɺʠʢʦʥʘʻʤʦ ʧʨʦʮʝʜʫʨʫ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʷʢ ʩʘʤʠʭ ʪʦʧʦʣʦʛʽʡ, ʪʘʢ ʽ 

ʧʨʠʪʘʤʘʥʥʠʭ ʥʠʤ ʢʨʠʪʝʨʽʾʚ ʽ ʧʦʢʘʟʥʠʢʽʚ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʧʘʨʥʽ ʧʦʨʽʚʥʷʥʥʷ ï 

ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʘ ʜʣʷ ʝʢʩʧʝʨʪʽʚ ʬʦʨʤʘ ʚʠʨʘʞʝʥʥʷ ʩʚʦʾʭ ʧʝʨʝʚʘʛ. ʄʦʞʣʠʚʽ ʫʩʢʣʘʜʥʝʥʥʷ, 

ʷʢʠʭ ʝʢʩʧʝʨʪ ʟʘʟʥʘʻ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ, ʟʚʦʜʷʪʴʩʷ ʜʦ ʤʽʥʽʤʫʤʫ, ʘ 

ʥʘʜʤʽʨʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʟʘʧʦʚʥʝʥʠʭ ʤʘʪʨʠʮʷʭ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚ 

ʧʨʦʮʝʩʽ ʥʘʩʪʫʧʥʦʾ ʦʙʨʦʙʢʠ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʧʦʤʠʣʦʢ ʝʢʩʧʝʨʪʽʚ ʧʨʠ ʧʦʧʘʨʥʦʤʫ 

ʟʽʩʪʘʚʣʝʥʥʽ ʮʽʥʥʦʩʪʝʡ ʷʢ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʡ ʽ ʢʨʠʪʝʨʽʾʚ, ʪʘʢ ʽ ʧʦʨʽʚʥʶʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʟʘʛʘʣʦʤ. 

ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʢʨʠʪʝʨʽʾʚ ʽ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʪʦʧʦʣʦʛʽʾ ʄɯ ʪʘ ʚʣʘʩʥʝ ʡ ʩʘʤʠʭ ʪʦʧʦʣʦʛʽʡ ʟʘ ʢʦʞʥʠʤ ʢʨʠʪʝʨʽʻʤ 

ʦʢʨʝʤʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʷʢ ʷʢʽʩʥʦ, ʪʘʢ ʽ ʢʽʣʴʢʽʩʥʦ. 

ɽʢʩʧʝʨʪ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʩʧʝʮʽʘʣʴʥʦʶ ʚʝʨʙʘʣʴʥʦ-ʯʠʩʣʦʚʦʶ ʰʢʘʣʦʶ (ʪʘʙʣ.2.5) ʪʘ 

ʬʦʨʤʫʣʦʶ (2.1) ʟʘʧʦʚʥʶʻ ʤʘʪʨʠʮʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ  
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 (2.1) 

ʜʝ n  - ʯʠʩʣʦ ʝʢʩʧʝʨʪʽʚ; m - ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ 
()l
jka , mj ,1= , mk ,1=  - ʨʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ l -ʤ ʝʢʩʧʝʨʪʦʤ j -ʛʦ ʧʦʢʘʟʥʠʢʘ ʟ k -ʤ. 

 

ʊʘʙʣʠʮʷ 2.5 

ʆʮʽʥʦʯʥʘ ʰʢʘʣʘ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ (ʚʘʛ) 
ɯʥʪʝʥʩʠʚʥʽʩʪʴ 
ʚʽʜʥʦʩʥʦʾ 

ʚʘʞʣʠʚʦʩʪʽ 
jka  

ɺʠʟʥʘʯʝʥʥʷ ʇʦʷʩʥʝʥʥʷ 

1 ʈʽʚʥʘ ʚʘʞʣʠʚʽʩʪʴ ʈʽʚʥʠʡ ʚʥʝʩʦʢ ʜʚʦʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚ ʦʙʨʘʥʫ ʤʝʪʫ 

3 ʇʦʤʽʨʥʘ ʧʝʨʝʚʘʛʘ ʦʜʥʦʛʦ ʥʘʜ ʽʥʰʠʤ 
ɼʦʩʚʽʜ ʽ ʩʫʜʞʝʥʥʷ (ʝʢʩʧʝʨʪʥʠʡ ʘʥʘʣʽʟ) ʜʘʶʪʴ ʣʝʛʢʫ 
ʧʝʨʝʚʘʛʫ ʦʜʥʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ ʥʘʜ ʽʥʰʠʤ 

5 ɯʩʪʦʪʥʘ ʘʙʦ ʚʝʣʠʢʘ ʧʝʨʝʚʘʛʘ 
ɼʦʩʚʽʜ ʽ ʩʫʜʞʝʥʥʷ (ʝʢʩʧʝʨʪʥʠʡ ʘʥʘʣʽʟ) ʜʘʶʪʴ 
ʚʝʣʠʢʫ ʧʝʨʝʚʘʛʫ ʦʜʥʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ ʥʘʜ ʽʥʰʠʤ 

7 ɿʥʘʯʥʘ ʧʝʨʝʚʘʛʘ 
ʆʜʥʦʤʫ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ ʜʘʻʪʴʩʷ ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʘ 
ʧʝʨʝʚʘʛʘ, ʱʦ ʚʽʥ ʩʪʘʻ ʧʨʘʢʪʠʯʥʦ ʟʥʘʯʥʠʤ 

9 ɼʫʞʝ ʚʝʣʠʢʘ ʧʝʨʝʚʘʛʘ 
ʆʯʝʚʠʜʥʽʩʪʴ ʧʝʨʝʚʘʛʠ ʦʜʥʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ ʥʘʜ 
ʽʥʰʠʤ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰʝ 

2, 4, 6, 8 
ʇʨʦʤʽʞʥʽ ʨʽʰʝʥʥʷ ʤʽʞ ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ 
ʩʫʜʞʝʥʥʷʤʠ 

ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʢʦʤʧʨʦʤʽʩʥʠʭ ʚʠʧʘʜʢʘʭ 

ɿʚʦʨʦʪʥʽ 
ʨʦʟʤʽʨʠ ʮʠʭ 
ʯʠʩʝʣ 

ʗʢʱʦ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʦʜʥʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ ʟ 
ʽʥʰʠʤ ʦʪʨʠʤʘʥʦ, ʥʘʧʨʠʢʣʘʜ, 3, ʪʦ ʨʝʟʫʣʴʪʘʪ 
ʟʚʦʨʦʪʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ - 1/3. 

 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ: ʦʪʨʠʤʘʻʤʦ 

1) ʤʘʪʨʠʮʶ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʦʮʽʥʢʠ ʪʦʧʦʣʦʛʽʡ ʂʄ; 

2) ʤʘʪʨʠʮʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʨʦʟʤʽʨʦʤ ʭʭ³  ʚʣʘʩʥʝ ʩʘʤʠʭ ʪʦʧʦʣʦʛʽʡ ʟʘ 

ʢʦʞʥʠʤ ʧʦʢʘʟʥʠʢʦʤ. 

ʂʨʦʢ 3.3. ɺʠʟʥʘʯʠʤʦ ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʘʪʨʠʮʴ, ʾʭ 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʮʠʤ ʟʥʘʯʝʥʥʷʤ ʚʣʘʩʥʽ ʚʝʢʪʦʨʠ. 
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ʉʬʦʨʤʫʻʤʦ ʚʝʢʪʦʨ 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 ʥʦʨʤʦʚʘʥʫ ʜʦ ʦʜʠʥʠʮʽ ʤʘʪʨʠʮʶ jiAB , ʩʬʦʨʤʦʚʘʥʫ ʟ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ 

ʤʘʪʨʠʮʴ ʧʦʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʪʦʧʦʣʦʛʽʡ ʄɯ ʟʘ ʢʦʞʥʠʤ ʽʟ ʧʦʢʘʟʥʠʢʽʚ. ʉʬʦʨʤʫʻʤʦ 

ʚʣʘʩʥʠʡ ʚʝʢʪʦʨ ʣʦʢʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʧʦʨʽʚʥʷʥʥʷ ʪʦʧʦʣʦʛʽʡ ʄɯ - ʽXBB . ʇʨʠ ʮʴʦʤʫ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ ʧʨʦ ʪʝ, ʜʣʷ ʢʦʞʥʦʾ 

ʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʘʪʨʠʮʴ ʢʦʝʬʽʮʽʻʥʪʠ ʾʭ ʚʽʜʥʦʩʥʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʘʶʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʚ 

ʤʝʞʘʭ 10 %. ʎʝ ʩʚʽʜʯʠʪʠʤʝ ʧʨʦ ʪʝ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʤʘʪʨʠʮʽ ʩʬʦʨʤʦʚʘʥʽ ʧʨʘʚʠʣʴʥʦ ʡ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 

ʂʨʦʢ 3.4. ʆʙʯʠʩʣʠʤʦ ʛʣʦʙʘʣʴʥʽ ʧʨʽʦʨʠʪʝʪʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʦʧʦʣʦʛʽʡ ʄɯ, ʱʦ 

ʜʦʟʚʦʣʷʪʴ ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝ ʢʦʞʥʦʾ ʟ ʥʠʭ ʩʝʨʝʜ ʧʦʨʽʚʥʶʚʘʥʠʭ: 
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=

-=
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.     (2.2) 

ʂʨʦʢ 3.5. ɿʘ ʩʫʢʫʧʥʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ glpr
jAB  ʪʘ ʚʨʘʭʦʚʫʶʯʠ ʾʭ ʚʘʞʣʠʚʽʩʪʴ ʥʘ 

ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʩʝʨʝʜ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʦʙʝʨʝʤʦ ʧʨʦʪʦʪʠʧ ʪʦʧʦʣʦʛʽʾ ʄɯ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ. ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ 

ʩʘʤʝ ʟ ʤʝʪʦʶ ʘʧʨʦʙʘʮʽʾ ʤʝʪʦʜʫ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ 

ʆʂɯ ʚʚʦʜʠʤʦ ʧʦʟʥʘʯʝʥʥʷ nad
MIK ʪʘ ʧʨʠʡʤʘʻʤʦ, ʱʦ glprnad

MI ABK max= . 

 

2.2 ʇʨʦʮʝʜʫʨʘ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ 
 

ʇʽʩʣʷ ʦʙʨʘʥʥʷ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʤʘʻ ʙʫʪʠ 

ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʨʦʙʦʯʠʤʠ ʤʽʩʮʷʤʠ (ɸʈʄ) 

ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʢʝʨʽʚʥʠʢʽʚ ʪʘ ʚʠʢʦʥʘʚʮʽʚ (ɸʈʄ ʘʥʘʣʽʪʠʢʘ, ɸʈʄ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ɸʈʄ ʢʦʤʧʣʝʢʩʫ ʟʘʩʦʙʽʚ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʤʝʨʝʞʽ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ɸʈʄ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʣʦʢʘʣʴʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʝʨʝʞ ʪʘ ʙʘʟ ʜʘʥʠʭ 

ʪʦʱʦ). ɺʦʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʙʘʟʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ (ʇʂ), ʪʠʧʦʚʦʛʦ ʘʙʦ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʡ ʥʘʜʘʶʪʴ, ʷʢ ʚʽʜʦʤʦ, ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ: 

ʥʘʢʦʧʠʯʝʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʽ ʦʧʨʘʮʶʚʘʥʥʷ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ ʥʘʜ ʟʘʛʘʣʴʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʩʢʣʘʜʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ; 

ʜʦʩʪʫʧ ʜʦ ʚʣʘʩʥʠʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ; 

ʧʝʨʝʜʘʯʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ ʝʣʝʢʪʨʦʥʥʦ  ʁʧʦhʪʦʶ ʪʦʱʦ. 
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ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʦʙʨʦʙʣʷʻʪʴʩʷ ʚ ɸʉʋ ʆʂɯ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʫ ʚʘʨʪʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʚ ɸʉʋ ʆʂɯ 

ʩʫʯʘʩʥʦʛʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ 

ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘʢʠʭ ɸʈʄ. ʅʠʥʽ ʮʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝ 

ʙʫʪʠ ʨʦʟʚôʷʟʘʥʘ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʝʷʢʦʛʦ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʫ ʨʘʤʢʘʭ ʦʜʥʽʻʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ɸʈʄ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʟʘʙʝʟʧʝʯʝʥʥʶ ʩʫʤʽʩʥʦʩʪʽ ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ 

ʧʣʘʪʬʦʨʤ ʨʽʟʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʚʠʨʽʰʝʥʥʶ ʥʠʤʠ ʧʝʚʥʠʭ ʟʘʚʜʘʥʴ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʝʨʽʚʥʠʮʪʚʘ, ʫʥʠʢʥʝʥʥʶ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʝʦʙˇʨʫʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʥʶ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʻʜʠʥʦʾ 

ʧʦʣʽʪʠʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʠ [21]. 

ɿʘ ʟʚʠʯʘʡ, ʧʽʜ ɸʈʄ ʨʦʟʫʤʽʶʪʴ [22] ʜʽʘʣʦʛʦʚʽ ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʡ ʛʨʫʧʦʚʽ (ʢʦʣʝʢʪʠʚʥʽ) ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʽ 

ʬʘʭʽʚʮʽʚ (ʢʦʨʠʩʪʫʚʘʯʽʚ ɸʉʋ ʆʂɯ) ʪʘ ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟʘʟʥʘʯʝʥʠʭ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʧʨʦʮʝʩʘʭ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʚʩʪʘʥʦʚʣʝʥʠʭ ʬʫʥʢʮʽʡ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ɸʈʄ ʭʘʨʘʢʪʝʨʥʽ ʟʜʝʙʽʣʴʰʦʛʦ, ʷʢ ʚʽʜʦʤʦ, ʜʣʷ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ɸʉʋ ʆʂɯ 

ʪʘ ʢʝʨʽʚʥʠʢʽʚ ʨʽʟʥʠʭ ʨʘʥʛʽʚ, ʘ ʛʨʫʧʦʚʽ ï ʜʣʷ ʦʩʽʙ, ʱʦ ʛʦʪʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ 

ʢʝʨʽʚʥʠʢʽʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʽ ʣʘʥʦʢ ʫʧʨʘʚʣʽʥʥʷ. ɺ ʥʠʭ ʤʘʻ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ 

ʤʘʢʩʠʤʘʣʴʥʘ ʥʘʙʣʠʞʝʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʬʘʭʽʚʮʽʚ ʜʦ ʤʘʰʠʥʥʠʭ ʟʘʩʦʙʽʚ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʤʘʢʩʠʤʘʣʴʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʨʫʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ. ʄʥʦʞʠʥʘ ʚʽʜʦʤʠʭ 

ʥʠʥʽ ɸʈʄ, ʤʦʞʝ ʙʫʪʠ ʢʣʘʩʠʬʽʢʦʚʘʥʘ ʧʨʠ ʮʴʦʤʫ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ:  

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ (ʥʘʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ, ʦʨʛʘʥʽʟʘʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ); ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ (ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ, ʛʨʫʧʦʚʠʡ, 

ʤʝʨʝʞʥʠʡ); ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʤʠ (ʧʨʦʬʝʩʽʡʥʽ, ʥʝʧʨʦʬʝʩʽʡʥʽ) ʪʦʱʦ. ɰʭ ʩʪʨʫʢʪʫʨʘ ʪʘ 

ʧʨʠʥʮʠʧʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʽ, ʷʢ ʩʠʩʪʝʤʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʝʨʛʦʥʦʤʽʯʥʽʩʪʴ, ʤʘʢʩʠʤʘʣʴʥʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ï ʚʠʤʘʛʘʶʪʴ 

ʨʦʟʨʦʙʢʠ ʩʫʢʫʧʥʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ (ʢʦʤʧʦʥʝʥʪ) ʟʘʙʝʟʧʝʯʝʥʥʷ: ʪʝʭʥʽʯʥʦʛʦ, 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ, ʧʨʦʛʨʘʤʥʦʛʦ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ, ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʪʘ 

ʽʥʰʠʭ (ʨʠʩ. 2.3) [23 - 25]: 

ʘ) ʢʦʤʧʦʥʝʥʪ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʟʘʩʦʙʠ ʧʽʜʛʦʪʦʚʢʠ, ʥʘʢʦʧʠʯʝʥʥʷ, 

ʧʝʨʝʜʘʯʽ, ʟʘʭʠʩʪʫ ʪʘ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʢʘʙʝʣʴʥʘ ʩʠʩʪʝʤʘ ʪʘ 

ʢʘʥʘʣʠ ʟʚôʷʟʢʫ; ʧʝʨʠʬʝʨʽʡʥʽ ʧʨʠʩʪʨʦʾ; ʪʦʱʦ; 

ʙ) ʢʦʤʧʦʥʝʥʪ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʩʧʝʮʽʘʣʴʥʝ ʤʘʪʝʤʘʪʠʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʧʦʻʜʥʫʻ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ, ʤʦʜʝʣʽ (ʧʨʦʮʝʜʫʨʠ) ʽ ʘʣʛʦʨʠʪʤʠ ʪʘ 

ʟʘʛʘʣʴʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ɿʄɿ), ʚʩʪʘʥʦʚʣʝʥʝ ʥʘ ɸʈʄ; 
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ʚ) ʢʦʤʧʦʥʝʥʪ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: 

ʟʘʛʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʆʉ ɸʈʄ ʢʦʨʠʩʪʫʚʘʯʽʚ; ʉʋɹɼ (ʉʋɹɿ) 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʚʝʜʝʥʥʷ ɹɼ (ɹɿ), ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʧʨʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʢʦʤʧʦʥʝʥʪ ʪʦʱʦ; ʪʝʢʩʪʦʚʽ ʧʨʦʮʝʩʦʨʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʚʦʨʝʥʥʷ 

ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ; ʛʨʘʬʽʯʥʽ ʨʝʜʘʢʪʦʨʠ 

ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʽʣʶʩʪʨʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ (ʤʘʪʝʨʽʘʣʽʚ), ʘ ʪʘʢʦʞ ʽʥʰʽ ʧʨʠʢʣʘʜʥʽ 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʨʝʘʣʽʟʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʬʫʥʢʮʽʡ, ʱʦ ʙʫʜʫʪʴ ʚʠʟʥʘʯʝʥʽ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ɯɸʉ; ʫʪʠʣʽʪʠ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ɸʈʄ (ʘʨʭʽʚʘʪʦʨʠ, ʜʨʘʡʚʝʨʠ 

ʟʦʚʥʽʰʥʽʭ ʧʨʠʩʪʨʦʾʚ ʪʦʱʦ); ʟʘʩʦʙʠ ʧʽʜʪʨʠʤʢʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ; ʧʨʦʛʨʘʤʠ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʧʨʦʮʝʜʫʨʠ ʪʘ ʘʣʛʦʨʠʪʤʠ); 

 

 

 

 

 

 

 

 

 

 
 

 

 

ʩʧʝʮʽʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʧʨʦʛʨʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʚʠʨʽʰʫʚʘʪʠ 

ʩʧʝʮʠʬʽʯʥʽ ʟʘʜʘʯʽ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʧʨʦʛʨʘʤʘʤʠ ɿʇɿ) ʪʘ 

ʧʨʦʛʨʘʤʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ; 

ʞ) ʢʦʤʧʦʥʝʥʪ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʽʥʬʦʨʤʘʮʽ,̫ ʱʦ ʥʝʦʙʭʽʜʥʘ ʜʣʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʋ ʆʂɯ, ʾʾ ʟʤʽʩʪ, ʦʙʩʷʛ, ʪʦʯʥʽʩʪʴ ʪʘ ʩʪʫʧʽʥʴ ʜʝʪʘʣʽʟʘʮʽʾ, ʜʞʝʨʝʣʘ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʭʘʨʘʢʪʝʨ ʽ ʟʤʽʩʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ; ʧʨʦʮʝʜʫʨʠ ʟʙʦʨʫ, 

ʦʪʨʠʤʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʽ 

ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘʤ ʪʘ ʬʦʨʤ ʾʾ ʧʨʝʜʩʪʘʚʣʝʥʥʷ - ʧʦʟʘʤʘʰʠʥʥʦʾ ʽ 

ʚʥʫʪʨʽʰʥʴʦʤʘʰʠʥʥʦʾ. ɺʥʫʪʨʽʰʥʴʦʤʘʰʠʥʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʘʟʘ - ʻʜʠʥʝ, ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ 

ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʧʝʚʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʷʢʝ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ 

ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʟʘʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘʜʘʯ ʽ ʜʦ ʷʢʠʭ ʤʘʪʠʤʫʪʴ ʜʦʩʪʫʧ 

ʙʘʛʘʪʦ ʧʨʦʛʨʘʤ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʇʦʟʘʤʘʰʠʥʥʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʘʟʘ - ʩʫʢʫʧʥʽʩʪʴ 

ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʧʦʚʽʜʦʤʣʝʥʴ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʾʶ ʤʽʞ ʚʠʢʦʥʘʚʮʝʤ ʪʘ 

ʩʠʩʪʝʤʦʶ. ɼʦ ʥʝʾ ʚʽʜʥʦʩʷʪʴʩʷ ʚʭʽʜʥʽ ʪʘ ʚʠʭʽʜʥʽ ʜʦʢʫʤʝʥʪʠ ʥʘ ʧʘʧʝʨʦʚʠʭ ʥʦʩʽʷʭ, ʬʦʨʤʠ  

ɸʈʄ 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʯʘʩʪʠʥʘ 

ɿʘʙʝʟʧʝʯʫʶʯʘ ʯʘʩʪʠʥʘ 

ʆʨʛʘʥʽʟʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ɯʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʃʽʥʛʚʽʩʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʊʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ʉʧʝʮʽʘʣʴʥʝ 

ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɿʘʛʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʋʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ɸʉʋ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʚ ʤʝʨʝʞʽ 

ɿʘʩʦʙʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɿʘʛʘʣʴʥʝ ʪʘ ʩʧʝʮʽʘʣʴʥʝ ʤʘʪʝʤʘʪʠʯʥʝ  ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʈʠʩ.2.3. ʊʠʧʦʚʘ ʩʪʨʫʢʪʫʨʘ ɸʈʄ 
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ʝʢʨʘʥʽʚ ʜʣʷ ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʥʫʪʨʽʰʥʴʦʤʘʰʠʥʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʘʟʫ; 

ʟ) ʢʦʤʧʦʥʝʥʪ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʦʙʨʦʙʢʠ ʪʝʢʩʪʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ; ʪʝʨʤʽʥʦʣʦʛʽʯʥʽ ʩʣʦʚʥʠʢʠ; ʧʨʘʚʠʣʘ ʬʦʨʤʘʣʽʟʘʮʽʾ ʜʘʥʠʭ (ʫʥʽʬʽʢʘʮʽʷ ʚʭʽʜʥʠʭ 

ʬʦʨʤ, ʧʝʨʚʠʥʥʦʾ ʽ ʟʚʝʜʝʥʦʾ ʟʚʽʪʥʦʩʪʽ; ʤʝʪʦʜʠʯʥʠʡ ʘʧʘʨʘʪ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʢʦʜʫʚʘʥʥʷ); 

ʢʣʘʩʠʬʽʢʘʪʦʨʠ; ʟʘʩʦʙʠ ʜʽʘʣʦʛʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ ʽʟ ʟʘʩʦʙʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

(ʦʧʠʩ ʧʝʨʝʣʽʢʫ ʬʫʥʢʮʽʡ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ ʧʨʠ ʨʦʙʦʪʽ ʟ ʽʥʬʦʨʤʘʮʽʻʶ; ʦʧʠʩ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻ ʜʽʾ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ; ʫʤʦʚʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʬʫʥʢʮʽʡ); 

ʢ) ʢʦʤʧʦʥʝʥʪ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʆʩʥʦʚʥʠʤ ʟʤʽʩʪʦʤ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  ̒ ʧʠʪʘʥʥʷ, ʷʢʽ ʢʦʥʢʨʝʪʥʦ ʚʠʟʥʘʯʘʶʪʴ: ʟʘʛʘʣʴʥʠʡ 

ʧʦʨʷʜʦʢ ʨʦʟʨʦʙʢʠ, ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ɸʉʋ ʆʂɯ, ʪʦʙʪʦ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʩʠʩʪʝʤʫ 

ʾʾ ʩʪʚʦʨʝʥʥʷ; ʜʽʷʣʴʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ɸʉʋ; ʟʘʛʘʣʴʥʠʡ 

ʧʦʨʷʜʦʢ ʢʝʨʽʚʥʠʮʪʚʘ ʪʘ ʢʦʦʨʜʠʥʫʚʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷʤ ɸʉʋ ʆʂɯ, ʪʦʱʦ. 

ʉʘʤʝ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʜʫʩʽʤ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʠʪʴ 

ʦʙʨʘʪʠ ʧʝʚʥʝ ʫʥʽʬʽʢʦʚʘʥʝ ɸʈʄ, ʫ ʷʢʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ï max
prodyktP  ʙʫʜʝ ʙʽʣʴʰʠʤ ʘʙʦ ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʛʨʘʥʠʯʥʦ ʧʨʠʧʫʩʪʠʤʦʤʫ 

ʟʥʘʯʝʥʥʶ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ - dopyst
prodykt

P  ( )dopyst
prodyktprodykt PP ²max , ʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ (

ʝʢʩʧʣC ) ʪʘ ʚʠʪʨʘʪʠ ʥʘ ʢʘʧʽʪʘʣʴʥʽ ʚʢʣʘʜʝʥʥʷ ( ʢʘʧʽʪ
ʚʢʣC ) ʚ ʫʥʽʬʽʢʦʚʘʥʠʡ ɸʈʄ ʙʫʜʫʪʴ 

ʤʽʥʽʤʘʣʴʥʠʤʠ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ɸʈʄ 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ (ʨʠʩ.2.4) ʚʠʢʣʘʜʝʥʦ ʥʠʞʯʝ [26 - 29]. 

 

 

 

 

 

 

 

 

 

 

 
 

ʂʨʦʢ 1. ʆʙʠʨʘʶʯʠ ʢʦʥʬʽʛʫʨʘʮʽʶ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ɸʈʄ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ɸʉʋ ʆʂɯ ʟʘʚʜʘʥʴ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʝʨʽʚʥʠʮʪʚʘ, ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʱʦ, ʟʘʛʘʣʴʥʽ 

ʚʠʪʨʘʪʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ɸʈʄ (APM
ʧʨʦʛʨʪʝʭC + ) ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʘʢʠʭ ʚʠʪʨʘʪ:  

 

 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʄʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɺʥʫʪʨʽʰʥʽ 

ʧʨʠʩʪʨʦʾ 

ʩʠʩ 

ʪʝʤʥʦʛʦ 

ʙʣʦʢʫ 

ɿʦʚʥʽʰ ʥʽ 

ʧʨʠʩʪʨʦʾ 

ʩʠʩ 

ʪʝʤʥʦʛʦ 

ʙʣʦʢʫ 

ɿʘʛʘʣʴʥʝ (ɿʇɿ) ʪʘ ʩʧʝʮʽʘʣʴʥʝ (ʉʇɿ) 

ʄʝʪʦʜʠʯʥʽ ʧʦʩʽʙʥʠʢʠ ʪʘ ʽʥʰʘ ʩʧʝʮʽʘʣʴʥʘ ʣʽʪʝʨʘʪʫʨʘ 

- ʤʦʥʽʪʦʨ; 

- ʧʨʠʥʪʝʨ; 

- ʩʢʘʥʝʨ; 

- ʤʦʜʝʤ; 

- ʧʣʦʪʪʝʨ  

ʪʦʱʦ 

- ʚʽʜʝʦʧʣʘʪʘ; 

- ʟʚʫʢʦʚʘ ʧʣʘʪʘ; 

- ʤʝʨʝʞʝʚʘ ʧʣʘʪʘ; 

- ʦʧʝʨʘʪʠʚʥʘ 
ʧʘʤôʷʪʴ; 

- ʢʦʥʪʨʦʣʝʨʠ 
ʧʨʠʩʪʨʦʾʚ; 

ʪʦʱʦ 

ʈʠʩ. 2.4. ʉʭʝʤʘ ʢʦʤʧʣʝʢʪʘʮʽʾ ʇɽʆʄ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ɸʈʄ 
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ää
==

+ +=
m

1j

n

1̔

 PZ
i

TZ
i

ɸʈʄ
ʧʨʦʛʨʪʝʭ CCC ;  (2.3) 

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

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʪʦʱʦ;PZC  - ʚʘʨʪʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ (ʇɿ), 

ʥʘʧʨʠʢʣʘʜ, ʟʘʛʘʣʴʥʦʛʦ (ʆʉ) ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʂʨʦʢ 2. ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʞʥʦʾ ʩʢʣʘʜʦʚʦʾ ʊɿ ʽ ʇɿ, ʷʢ ʣʽʥʽʡʥʦʾ ʬʫʥʢʮʽʾ 

ʚʽʜ ʚʠʪʨʘʪ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʭ ʧʨʠʜʙʘʥʥʷ: 

TZ
ii

prodykt
i CP *K = , PZ

jj
prodykt
j CP *K =       (2.4) 

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

ʝʬʝʢʪʠʚʥʽʩʪʴ i -ʭ ʪʝʭʥʽʯʥʠʭ ʪʘ j -ʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ɸʈʄ ( mi ,1= , nj ,1= ). 

ʂʨʦʢ 3. ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʤʦʞʣʠʚʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʜʣʷ ʢʦʞʥʦʛʦ i -ʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʪʘ j -ʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ɸʈʄ ( mi ,1= , nj ,1= ). ʇʦʙʫʜʫʻʤʦ ʟʘ ʜʘʥʠʤʠ ʤʘʪʨʠʮʴ 

ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʴ ʮʽʥʠ ʪʘ ʚʠʟʥʘʯʠʤʦ ʥʦʨʤʫʶʯʽ 

ʢʦʝʬʽʮʽʻʥʪʠ iK  ( jK ), ʷʢ ʢʦʪʘʥʛʝʥʩ ʢʫʪʘ ʥʘʭʠʣʫ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʧʨʷʤʦʾ ʜʦ ʧʨʷʤʦʾ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʂʨʦʢ 4. ʌʦʨʤʫʚʘʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽ,ʾ ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ 

( ) min,...,,,,....,, 2121 ½­½
v

PZ
n

PZPZTZ
m

TZTZ CCCCCCF , (2.5) 

ʟʘ ʦʙʤʝʞʝʥʴ:  

100*K ¢¢ TZ
ii

prodykt
dop

CP , 100*K ¢¢ PZ
jj

prodykt
dop

CP , 0>TZ
iC , 0>PZ

jC         (2.6) 

ɺʠʨʘʟʠ (2.5) ʪʘ (2.6) ʚʽʜʙʠʚʘʶʪʴ ʢʣʘʩʠʯʥʝ ʟʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʜʝ ʫ ʷʢʦʩʪʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʤʘʶʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʟʥʘʯʝʥʥʷ ʦʙʯʠʩʣʝʥʠʭ ʥʘ ʢʨʦʮʽ ˉ2 

ʥʦʨʤʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ɸʈʄ ʪʘ ʛʨʘʥʠʯʥʦ 

ʧʨʠʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (prodykt
dop

P ). ʆʧʪʠʤʘʣʴʥʠʤ 

ʨʽʰʝʥʥʷʤ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ  ʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʴ, 

ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʽ ʟʘ ʷʢʦʾ  ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʧʨʠʡʤʘʻ ʦʧʪʠʤʘʣʴʥʝ (max  ʘʙʦ  

min) ʟʥʘʯʝʥʥʷ [29, 30]. ʇʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʝʨʝʜ ʤʥʦʞʠʥʠ ʧʨʠʧʫʩʪʠʤʠʭ ʙʘʟʠʩʥʠʭ ʨʽʰʝʥʴ. 

ʇʨʠʥʮʠʧʦʚʦ ʮʝ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʧʨʦʩʪʠʤ ʧʝʨʝʙʦʨʦʤ, ʘ ʩʘʤʝ: 

ʟʥʘʡʪʠ ʚʩʽ ʧʨʠʧʫʩʪʠʤʽ ʙʘʟʠʩʥʽ ʨʽʰʝʥʥʷ ʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʦʙʯʠʩʣʠʪʠ 

ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ L ; 

ʚʠʙʨʘʪʠ ʧʨʠʧʫʩʪʠʤʝ ʙʘʟʠʩʥʝ ʨʽʰʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʘʣʴʥʦʤʫ 

(ʤʘʢʩʠʤʘʣʴʥʦʤʫ) ʟʥʘʯʝʥʥʶ ʣʽʥʽʡʥʦʾ ʬʫʥʢʮʽʾ  L   ̫ ʢʝ ʡ ʙʫʜʝ ʦʧʪʠʤʘʣʴʥʠʤ. 
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ʇʝʨʝʙʽʨ ʜʝʷʢʦʛʦ ʩʢʦʨʦʯʝʥʦʛʦ ʥʘʙʦʨʫ ʙʘʟʠʩʥʠʭ ʨʽʰʝʥʴ  ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ 

ʟʘ ʨʘʭʫʥʦʢ: ʧʦ-ʧʝʨʰʝ, ʫʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʧʝʨʝʙʦʨʫ (ʟʘ ʚʽʜʦʤʠʤ ʙʘʟʠʩʥʠʤ ʨʽʰʝʥʥʷʤ 

ʟʘʚʞʜʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʽʥʰʝ ñʙʽʣʴʰ ʢʨʘʱʝò  ʙʘʟʠʩʥʝ ʨʽʰʝʥʥʷ); ʧʦ-ʜʨʫʛʝ, ʥʘʷʚʥʦʩʪʽ 

ʦʟʥʘʢʠ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʜʘʥʝ ʙʘʟʠʩʥʝ ʨʽʰʝʥʥʷ ʻ 

ʦʧʪʠʤʘʣʴʥʠʤ ʙʝʟ ʧʝʨʝʛʣʷʜʫ ʽʥʰʠʭ ʙʘʟʠʩʥʠʭ ʨʽʰʝʥʴ. ɼʣʷ ʮʴʦʛʦ ʜʦʮʽʣʴʥʦ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʤʦʞʣʠʚʦʩʪʷʤʠ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

çMATHCADè (ʘʙʦ ʞ ʪʘʙʣʠʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ Microsoft Office Excel, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʙʘʛʘʪʴʤʘ ʟʤʽʥʥʠʤʠ ʡ ʦʙʤʝʞʝʥʥʷʤʠ). ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʟʥʘʯʝʥʥʷ ʧʨʠʧʫʩʪʠʤʠʭ ʚʠʪʨʘʪ ʥʘ ʟʘʢʫʧʽʚʣʶ ʢʦʞʥʦʛʦ ʟ i -ʭ 

ʪʝʭʥʽʯʥʠʭ ʪʘ j -ʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ɸʈʄ ( mi ,1= , nj ,1= ), ʜʦʙʫʪʦʢ ʷʢʠʭ (2.3) 

ʩʪʘʥʦʚʠʪʠʤʝ ʯʘʩʪʢʫ ʚʽʜ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ: 

ʧʫʩʢʥʘʣʪʨʘʥʩʧ
ɸʈʄ

ʧʨʦʛʨʪʝʭ
ʢʘʧʽʪ
ʚʢʣ ʉʉʉCʉ +++= + ,     (2.7) 

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

ʚʠʪʨʘʪʠ ʥʘ ʟʘʧʫʩʢ.  

ʂʨʦʢ 5. ʆʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʙʝʟʨʦʟʤʽʨʥʠʤ ʨʦʟʨʘʭʫʥʢʦʚʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʦʢʫʧʥ
ʈK , ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʚʽʜʥʦʰʝʥʥʷ ʨʽʯʥʦʾ ʝʢʦʥʦʤʽʾ (ʨʽʢE ) ʜʦ ʚʠʪʨʘʪ ʥʘ 

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

ʢʘʧʽʪ
ʚʢʣʨʽʢ

ʦʢʫʧʥ
ʈ ʉɽK = .           (2.8) 

ʜʝ  ʧʨʦʧʨʽʢ ɽEɽ +=  - ʢʦʝʬʽʮʽʻʥʪ ʨʽʯʥʦʾ ʝʢʦʥʦʤʽʾ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ;   (2.9) 

ʦʧE  - ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (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 ʨʦʟʨʘʭʫʥʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʤʝʪʦʜʠ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ; 

ʧʨE  - ʢʦʝʬʽʮʽʻʥʪ ʧʨʷʤʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʄʦʞʝ ʚʢʣʶʯʘʪʠ ʨʽʯʥʠʡ ʧʨʠʨʽʩʪ 

ʧʨʠʙʫʪʢʫ, ʱʦ ʚʠʢʣʠʢʘʥʠʡ, ʥʘʧʨʠʢʣʘʜ, ʟʤʝʥʰʝʥʥʷʤ ʬʦʥʜʫ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʡʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʽʚ - ʢʝʨʽʚʥʠʢʽʚ ʪʘ ʚʠʢʦʥʘʚʮʽʚ: ʬʦʥʜɿʇ

ʟɸʈʄ

ʬʦʥʜɿʇ

ʙʝʟɸʈʄʧʨ ɿɿE -= ; 

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  [23]. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʜʦʩʷʛʥʫʪʦ ʟʘ ʫʤʦʚʠ, ʷʢʱʦ:
í
ì
ë

²>>

²>>

00E

00E

ʧʨ

ʦʧ

ʦʧ

ʧʨ

ɽʧʨʠ

ɽʧʨʠ
.      (2.10) 
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ʇʨʠ 0¢ʧʨɽ  ʦʙʨʘʥʠʡ ʚʘʨʽʘʥʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʈʄ ʚʚʘʞʘʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʴʥʠʤ. 

ʂʨʦʢ 6.  ʇʦʨʽʚʥʷʥʥʷ ʯʝʥʥʷ 
ʦʢʫʧʥ

ʈK  ʟ ʥʦʨʤʘʪʠʚʥʠʤ 
ʦʢʫʧʥ

ʥʦʨʤK  [24, 25, 28]. 

ʅʦʨʤʘʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 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 ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʻ ʨʘʮʽʦʥʘʣʴʥʦʶ ʽ ʥʝ 

ʧʦʪʨʝʙʫʻ ʫʪʦʯʥʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ: 

ʟʘʛ

ʦʢʫʧʥ

ʥʦʨʤʨʽʢ

ʝʢʦʥ

ʝʬʬ ʉKEɽ Ö-=       (2.11) 

ʜʝ  ʢʘʧʽʪ
ʚʢʣʝʢʩʧʣʟʘʛ ʉCC += ;          (2.12) 

      ɸɿʇ
ʜʦʧ
ʤʘʪʝʨʝʥʝʣʨʝʤ

ʧʨʪʝʭ
ɸʆʉʉ

ɿʇ
ʜʦʧ

ɿʇ
ʦʩʥʝʢʩʧʣ ʉʉʉʉʉʉʉʉC +++++++=

+
.. ;   (2.13) 

ɿʇ
ʦʩʥC  ï ʦʩʥʦʚʥʘ, ʘ ɿʇ

ʜʦʧC  ï ʜʦʜʘʪʢʦʚʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʘʡʥʷʪʠʭ 

ʧʽʜʛʦʪʦʚʢʦʶ ʡ ʦʙʨʦʙʢʦʶ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ɸʈʄ; ʉʉC  ï 

ʚʽʜʨʘʭʫʚʘʥʥʷ ʦʨʛʘʥʘʤ ʜʝʨʞʘʚʥʦʛʦ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ; ʧʨʦʛʨʪʝʭ
ɸʆC
+  ï ʘʤʦʨʪʠʟʘʮʽʡʥʽ 

ʚʽʜʨʘʭʫʚʘʥʥʷ ʚʽʜ ʚʘʨʪʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ; ʨʝʤC  ï ʚʠʪʨʘʪʠ ʥʘ ʧʦʪʦʯʥʠʡ 

ʨʝʤʦʥʪ ɸʈʄ; ..ʝʥʝʣC  ï ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʩʧʦʞʠʚʘʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; ʜʦʧ
ʤʘʪʝʨC  ï ʚʠʪʨʘʪʠ 

ʥʘ ʧʨʠʜʙʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸʈʄ; ɸɿʇC  ï 

ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ ʽʟ ʟʘʡʤʘʥʦʾ ʧʣʦʱʽ.  

ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʚʦʜʠʤʦ ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʧʨʠʡʤʘʻʤʦ, ʱʦ ʦʢʫʧʥ
P

eff
ɸʈʄ Kʂ = . 

 

2.3 ʇʨʦʮʝʜʫʨʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʤʘʻ 

ʙʫʪʠ ʧʨʦʚʝʜʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ (ʇɿ) ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ 

(ʇʈ) ʜʣʷ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʽʩʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʷʢ ʢʝʨʽʚʥʠʢʽʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ, 

ʪʘʢ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʢʦʞʥʦʤʫ ɸʈʄ ʤʘʶʪʴ ʙʫʪʠ ʽʥʩʪʘʣʴʦʚʘʥʠʤʠ ʪʘʢʽ ʧʨʦʛʨʘʤʥʽ 

ʟʘʩʦʙʠ (ʇɿ), ʷʢʽ ʙ ʟʘʜʦʚʦʣʴʥʷʣʠ ʥʦʚʠʤ ʚʠʤʦʛʘʤ ʜʦ ʽʥʪʝʨʬʝʡʩʫ, ʧʽʜʪʨʠʤʫʚʘʣʠ ʤʝʥʶ, 

ʨʦʟʚʠʪʠʡ HELP, ʽʢʦʥʽʢʫ ʪʦʱʦ. ʎʝ ʧʦʪʨʝʙʫʻ ʚʽʜ ʦʨʛʘʥʽʟʘʮʽʡ ʨʽʟʥʦʛʦ ʥʘʧʨʷʤʫ 

ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ ʚʠʙʦʨʫ ʩʝʨʝʜ ʽʩʥʫʶʯʦʛʦ ʨʦʟʤʘʾʪʪʷ ʇɿ ʪʘʢʦʛʦ, ʷʢʝ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʽ 
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ʬʫʥʢʮʽʷʤʠ ʚʽʜʧʦʚʽʜʘʣʦ ʙ ʧʦʪʨʝʙʘʤ (ʚʠʤʦʛʘʤ) ʢʦʨʠʩʪʫʚʘʯʘ (ʟʘʤʦʚʥʠʢʘ) ʪʘ ʚʽʜʙʠʚʘʣʦ 

ʙ ʫʩʽ ʾʭ ʧʦʪʨʝʙʠ, ʘ ʪʘʢʦʞ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʷʢ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ɸʉʋ ʆʂɯ, ʪʘʢ 

ʡ ʥʘ ʨʦʟʚ'ʷʟʘʥʥʷ ʨʽʟʥʦʧʣʘʥʦʚʠʭ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʚʠʨʽʰʝʥʥʷ ʩʬʦʨʤʫʣʴʦʚʘʥʦʛʦ ʚʠʱʝ ʟʘʚʜʘʥʥʷ ʤʦʞʣʠʚʝ ʣʠʰʝ 

ʟʘ ʫʤʦʚʠ, ʷʢʱʦ [29, 30]:  

ʧʦ-ʧʝʨʰʝ, ʚʩʪʘʥʦʚʣʝʥʽ ʧʦʚʥʽ, ʦʜʥʦʟʥʘʯʥʽ ʪʘ ʚʝʨʠʬʽʢʦʚʘʥʽ ʚʠʤʦʛʠ ʜʦ ʇɿ, ʱʦ 

ʚʽʜʙʠʚʘʶʪʴ ʾʭ ʩʧʦʞʠʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ;  

ʧʦ-ʜʨʫʛʝ, ʩʬʦʨʤʦʚʘʥʠʡ ʧʣʘʥ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʇɿ, ʚʢʣʶʯʘʶʯʠ ʤʝʪʦʜʠ ʪʘ 

ʢʨʠʪʝʨʽʾ ʢʦʥʪʨʦʣʶ ʾʭ ʷʢʦʩʪʽ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʨʦʟʨʦʙʢʠ;  

ʧʦ-ʪʨʝʪʻ, ʚʠʟʥʘʯʝʥʽ ʯʘʩʦʚʽ ʪʘ ʽʥʰʽ ʨʝʩʫʨʩʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʦʩʪʘʪʦʯʥʦʾ ʚʝʨʩʽʾ ʇɿ ʪʘ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ.  

ʇʨʦʮʝʜʫʨʘ ʚʠʙʦʨʫ ʇɿ ʇʈ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʤʝʪʦʜʘʤʠ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ (ʄɸɯ) ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʘʨʪʽʩʥʦʛʦ 

ʘʥʘʣʽʟʫ (ʌɺɸ) ʡ ʤʦʞʝ ʙʫʪʠ ʧʦʜʽʣʝʥʘ ʥʘ ʜʝʢʽʣʴʢʘ ʜʦʧʦʚʥʶʶʯʠʭ ʦʜʠʥ ʦʜʥʦʛʦ ʝʪʘʧʽʚ 

(ʨʠʩ.2.6), ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʷʢʠʭ ʚʠʢʣʘʜʝʥʦ ʥʠʞʯʝ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʌʦʨʤʫʚʘʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʧʦʨʽʚʥʶʚʘʥʠʭ ʇɿ 

ʌʦʨʤʫʚʘʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʡ (ʢʨʠʪʝʨʽʾʚ), ʱʦ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʦʙʨʘʥʠʭ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʇɿ: 

1) ʬʫʥʢʮʽʷ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʽ ʜʘʥʠʭ ʪʘ ʚʟʘʻʤʦʜʽʾ ʇɽʆʄ ʫ ʤʝʨʝʞʽ; 
2) ʬʫʥʢʮʽʷ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ; 
3) ʬʫʥʢʮʽʷ ʥʘʜʽʡʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʇɿ 

ɸʥʘʣʽʟ ʬʫʥʢʮʽʡ (ʢʨʠʪʝʨʽʾʚ) ʇɿ 

ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ  C  

(ʊʊʍ ʫʩʽʭ ʇɿ, ʱʦ ʧʦʨʽʚʥʶʶʪʴʩʷ) 

ʅʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ C  

 

Iïʡ ʨʽʚʝʥʴ ʄɸɯ 
ʇʦʨʽʚʥʷʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ  
ʬʫʥʢʮʽʡ ʽ ʢʨʠʪʝʨʽʾʚ, ʱʦ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʇɿ 

ʌʦʨʤʫʚʘʥʥʷ ʦʙʝʨʥʝʥʦ-ʩʠʤʝʪʨʠʯʥʠʭ ʤʘʪʨʠʮʴ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ:  
1) ʬʫʥʢʮʽʡ: 1D ; 
2) ʢʨʠʪʝʨʽʾʚ ʟʘ ʢʦʞʥʦʶ ʬʫʥʢʮʽʻʶ ʦʢʨʝʤʦ: 1KK , 2KK , 3KK ; 

3) ʢʨʠʪʝʨʽʾʚ ʤʽʞ ʩʦʙʦʶ: TTX ; 
4) ʇɿ ʟʘ ʢʦʞʥʠʤ ʢʨʠʪʝʨʽʻʤ ʦʢʨʝʤʦ: 101 AA - . 

Iɯïʡ ʨʽʚʝʥʴ ʄɸɯ 
ʇʦʨʽʚʥʷʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʘʣʴʪʝʨʥʘ- 
ʪʠʚʥʠʭ ʇɿ ʧʦ ʥʘʙʦʨʫ ʢʨʠʪʝʨʽʾʚ 

ɺʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ ʪʘ ʾʭ ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ  ʦʙʝʨʥʝʥʦ-
ʩʠʤʝʪʨʠʯʥʠʭ ʤʘʪʨʠʮʴ: 1D , 1KK , 2KK , 3KK , TTX  ʪʘ 101 AA - . 

 
 ɺʠʟʥʘʯʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʇɿ ʥʘ ʧʽʜʩʪʘʚʽ ʩʫʜʞʝʥʴ 

ʦʜʥʦʛʦ ʝʢʩʧʝʨʪʫ ʪʘ ʾʭ ʥʦʨʤʫʚʘʥʥʷ ʜʦ ʦʜʠʥʠʮʽ 

ʋʨʘʭʫʚʘʥʥʷ ʚ ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʥʷʭ ʛʣʦʙʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʇɿ ʩʫʜʞʝʥʴ ʧʦʪʝʥʮʽʘʣʴʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʪʘ ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʴ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 
pz

ʇʊG )(
, ʦʙʨʘʥʠʭ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʈʠʩ. 2.6. ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʘ ʩʭʝʤʘ ʤʝʪʦʜʫ  ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʇɿ 

ɯɯIïʡ ʨʽʚʝʥʴ ʄɸɯ 
ɺʠʟʥʘʯʝʥʥʷ ʥʘʡʢʨʘʱʦʾ 
ʘʣʴʪʝʨʥʘʪʠʚʠ ʩʝʨʝʜ ʇɿ, ʱʦ 
ʧʽʜʣʷʛʘʣʠ ʧʦʨʽʚʥʷʥʥʶ 

 ɽʊɸʇ (ʜʦʜʘʪʢʦʚʠʡ) 
ɼʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʢʫʨʫʶʯʦʛʦʇɿ fynkc
ʇɿK  

ʌʦʨʤʫʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ ʢʦʞʥʦʛʦ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʇɿ 

ʪʘ ʧʦʟʠʪʠʚʥʦ-ʥʝʛʘʪʠʚʥʠʭ ʤʘʪʨʠʮʴ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʾʭ ʬʫʥʢʮʽʡ 
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ɽʪʘʧ 1. ɺʠʭʦʜʷʯʠ ʟ ʚʠʢʣʘʜʝʥʦʛʦ ʚʠʟʥʘʯʠʤʦ ʚʠʭʽʜʥʽ ʜʘʥʽ, ʘ ʩʘʤʝ: 

ʤʥʦʞʠʥʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʇɿ ()R, ʩʝʨʝʜ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʥʘʡʢʨʘʱʫ;  

ʤʥʦʞʠʥʫ ʬʫʥʢʮʽʡ (ʢʨʠʪʝʨʽʾʚ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʤʫʪʴ ʷʢʽʩʪʴ ʦʙʨʘʥʠʭ ʇɿ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʩʝʨʝʜ ʥʠʟʢʠ ʢʦʥʢʫʨʫʶʯʠʭ ʇɿ ʦʜʥʘʢʦʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʡ ʇɿ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʨʦʟʚ'ʷʟʘʥʥʷ ʦʜʥʦʛʦ ʽʟ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʽʣʴʢʽʩʪʴ 

ʧʦʨʽʚʥʶʚʘʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʜʦʮʽʣʴʥʦ ʦʙʤʝʞʫʚʘʪʠ 8 - 9 ʦʙôʻʢʪʘʤʠ, ʚ ʷʢʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙʝʨʝʤʦ: ʇɿ 1 ( )1R ; ʇɿ 2 ( )2R ; ʇɿ 3( )3R . ʇʨʠ ʮʴʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ 

ʤʦʞʣʠʚʦʩʪʽ ʝʢʩʧʝʨʪʘ ʟ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʜʦʚʦʣʽ ʦʙʤʝʞʝʥʽ ʡ ʚʽʥ ʥʝ ʚ ʟʤʦʟʽ ʟʘ 

ʛʽʧʦʪʝʟʦʶ ʄʽʣʣʩʘ ʦʜʥʦʯʘʩʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʙʽʣʴʰ ʥʽʞ 7Ñ2 ʝʣʝʤʝʥʪʠ ï ʜʣʷ ʦʙʨʘʥʠʭ R1 - 

R3 ʦʙʤʝʞʠʤʦʩʴ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ, 3 ʬʫʥʢʮʽʷʤʠ (3=N ) ʪʘ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 5 

ʢʨʠʪʝʨʽʷʤʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ, ʷʢʽ ʧʝʚʥʠʤ ʯʠʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʮʠʭ ʇɿ, 

ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʾʭ ʷʢʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʧʽʜ ʚʣʘʩʪʠʚʽʩʪʶ 

ʇɿ, ʽʻʨʘʨʭʽʯʥʝ ʜʝʨʝʚʦ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.7 [31, 36], ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʡʦʛʦ ʦʙôʻʢʪʠʚʥʫ 

ʟʜʘʪʥʽʩʪʴ, ʱʦ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʧʨʠ ʾʭ ʩʪʚʦʨʝʥʥʽ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʡ ʩʧʦʞʠʚʘʥʥʽ. 

ʂʽʣʴʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʇɿ ʚʠʨʘʞʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʬʘʢʪʦʨʽʚ ʷʢʦʩʪʽ, ʷʢʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʜʽʣʷʪʴʩʷ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʪʘ ʝʢʦʥʦʤʽʯʥʽ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 2.7. ɯʻʨʘʨʭʽʯʥʝ ʜʝʨʝʚʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɿʘʛʘʣʴʥʘ ʢʦʨʠʩʥʽʩʪʴ (ʷʢʽʩʪʴ) ʇɿ 

ɺʠʭʽʜʥʘ ʢʦʨʠʩʥʽʩʪʴ ʄʦʙʽʣʴʥʽʩʪʴ ɿʨʫʯʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ɿʘʚʝʨʰʝʥʽʩʪʴ ʄʘʰʠʥʦʥʝʟʘʣʝʞʥʽʩʪʴ 
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ɻʨʫʧʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʷʢʦʩʪʽ ʇɿ ʚʢʣʶʯʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, 

ʥʘʜʽʡʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ (ʟʨʦʟʫʤʽʣʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʦʻʥʥʷ, ʝʨʛʦʥʦʤʽʯʥʽʩʪʴ), 

ʝʬʝʢʪʠʚʥʽʩʪʴ (ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ʟʘ ʯʘʩʦʤ ʽ ʧʦ ʨʝʩʫʨʩʘʭ), ʩʫʧʨʦʚʦʜʞʫʚʘʥʽʩʪʴ (ʧʨʦʩʪʦʪʘ 

ʘʥʘʣʽʟʫ, ʟʤʽʥʶʚʘʥʽʩʪʴ, ʩʪʘʙʽʣʴʥʽʩʪʴ, ʧʝʨʝʚʽʨʷʻʤʽʩʪʴ/ʪʝʩʪʦʚʘʥʽʩʪʴ, ʨʦʟʰʠʨʶʚʘʥʽʩʪʴ), 

ʤʦʙʽʣʴʥʽʩʪʴ (ʘʜʘʧʪʦʚʘʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ ʽʥʩʪʘʣʷʮʽʾ, ʧʦʛʦʜʞʝʥʽʩʪʴ ʟʽ ʩʪʘʥʜʘʨʪʘʤʠ ʡ 

ʧʨʘʚʠʣʘʤʠ, ʟʘʤʽʥʶʚʘʥʽʩʪʴ, ʧʝʨʝʥʦʩʠʤʽʩʪʴ), ʧʨʘʢʪʠʯʥʽʩʪʴ (ʨʘʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ, 

ʧʨʦʜʫʤʘʥʽʩʪʴ, ʟʨʦʟʫʤʽʣʽʩʪʴ). ɻʨʫʧʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʷʢʦʩʪʽ ʇɿ ʚʢʣʶʯʘʻ 

ʩʢʣʘʜʥʽʩʪʴ (ʩʪʨʫʢʪʫʨʫ ʧʦʙʫʜʦʚʠ ʇɿ, ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʾʾ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ), ʤʦʜʫʣʴʥʽʩʪʴ 

(ʩʪʫʧʽʥʴ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʦʥʝʥʪ ʇɿ ʫ ʚʠʛʣʷʜʽ ʤʦʜʫʣʽʚ ʟ ʧʝʚʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʡ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ), ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ (ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʛʨʘʤʽ ʙʘʟʦʚʠʭ 

ʢʝʨʫʶʯʠʭ ʩʪʨʫʢʪʫʨ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ), ʪʝʩʪʦʚʘʥʽʩʪʴ (ʩʪʫʧʽʥʴ 

ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʽʨʦʢ ʧʨʘʚʠʣʴʥʦʩʪʽ ʾʾ ʨʦʙʦʪʠ), ʨʦʟʤʽʨ 

(ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɿ ʨʝʩʫʨʩʽʚ ʦʧʝʨʘʪʠʚʥʦʾ ʡ ʟʦʚʥʽʰʥʴʦʾ ʧʘʤ'ʷʪʽ ɽʆʄ), ʪʦʯʥʽʩʪʴ 

(ʨʦʟʭʦʜʞʝʥʥʷ ʤʽʞ ʜʽʡʩʥʠʤ ʪʘ ʦʙʯʠʩʣʝʥʠʤ ʟʥʘʯʝʥʥʷʤ ʰʫʢʘʥʦʾ ʚʝʣʠʯʠʥʠ ʯʝʨʝʟ 

ʧʦʛʨʽʰʥʦʩʪʽ ʤʝʪʦʜʫ, ʧʦʤʠʣʢʠ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʨʽʰʝʥʥʷ, ʧʦʤʠʣʢʠ ʦʢʨʫʛʣʝʥʴ ʪʘ 

ʧʦʤʠʣʢʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʥʝʪʦʯʥʽʩʪʶ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ), ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ɽʆʄ 

(ʭʘʨʘʢʪʝʨʠʟʫʻ ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ ʤʽʞ ʤʦʤʝʥʪʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʜʝʷʢʦʛʦ ʥʘʙʦʨʫ ʚʭʽʜʥʠʭ 

ʜʘʥʽ ʧʨʦʛʨʘʤʠ ʡ ʯʘʩʦʤ ʚʠʜʘʯʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ) ɻʨʫʧʘ ʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʷʢʦʩʪʽ ʧʨʦʛʨʘʤ ʚʢʣʶʯʘʻ ʚʘʨʪʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘ ʚʘʨʪʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ʐʢʘʣʫ ʚʠʤʽʨʽʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʫʙʬʘʢʪʦʨʽʚ ʷʢʦʩʪʽ ʇɿ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ.2.7. 

 

ʊʘʙʣʠʮʷ 2.7 

ʐʢʘʣʘ ʚʠʤʽʨʽʚ ʚʠʙʽʨʢʦʚʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʫʙʬʘʢʪʦʨʽʚ ʷʢʦʩʪʽ ʇɿ 

ʌʘʢʪʦʨʠ ʪʘ ʩʫʙʬʘʢʪʦʨʠ ʷʢʦʩʪʽ ʇɿ ʄʽʨʘ ʐʢʘʣʘ 

ʇʨʘʢʪʠʯʥʽʩʪʴ 
ɿʨʦʟʫʤʽʣʽʩʪʴ: 
- ʯʽʪʢʽʩʪʴ ʢʦʥʮʝʧʮʽʾ ʇɿ; 
- ʜʝʤʦʥʩʪʨʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ; 
- ʥʘʦʯʥʽʩʪʴ ʽ ʧʦʚʥʦʪʘ ʜʦʢʫʤʝʥʪʘʮʽʾ. 
ʇʨʦʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ: 
- ʧʨʦʩʪʦʪʘ ʫʧʨʘʚʣʽʥʥʷ ʬʫʥʢʮʽʷʤʠ; 
- ʢʦʤʬʦʨʪʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ; 
- ʩʝʨʝʜʥʽʡ ʯʘʩ ʫʚʝʜʝʥʥʷ ʟʘʚʜʘʥʴ;  
- ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʛʫʢʫ ʥʘ ʟʘʚʜʘʥʥʷ. 

 
 
ʧʦʨʷʜʢʦʚʘ  
ʧʦʨʷʜʢʦʚʘ  
ʧʦʨʷʜʢʦʚʘ  
 
ʧʦʨʷʜʢʦʚʘ 
ʧʦʨʷʜʢʦʚʘ 
ʩʝʢʫʥʜʠ  
ʩʝʢʫʥʜʠ  

 
 
ɺʽʜʤ.; ɺ 
ʛʘʨʥʘ; ɻ 
ʟʘʜʦʚ.;ɿ 
ʥʝʟʘʜ. ʅʟ 
 
 
1 - 1000.  
1 - 1000. 

ʄʦʙʽʣʴʥʽʩʪʴ 
ɸʜʘʧʪʦʚʘʥʽʩʪʴ: 
- ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʘʜʘʧʪʘʮʽʾ; 
- ʪʨʠʚʘʣʽʩʪʴ ʘʜʘʧʪʘʮʽʾ. 
ʇʨʦʩʪʦʪʘ ʫʩʪʘʥʦʚʢʠ: 
- ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʽʥʩʪʘʣʷʮʽʾ; 
- ʪʨʠʚʘʣʽʩʪʴ ʽʥʩʪʘʣʷʮʽʾ. 
ʉʧʽʚʽʩʥʫʚʘʥʥʷ - ʚʽʜʧʦʚʽʜʥʽʩʪʴ:  
- ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʽʥʪʝʨʬʝʡʩʽʚ ʟ ʘʧʘʨʘʪʥʠʤ ʡ ʦʧʝʨʘʮʽʡʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ 
ɿʘʤʽʥʶʚʘʥʽʩʪʴ: 
- ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʟʘʤʽʥʠ ʢʦʤʧʦʥʝʥʪʽʚ; 
- ʪʨʠʚʘʣʽʩʪʴ ʟʘʤʽʥʠ ʢʦʤʧʦʥʝʥʪʽʚ. 

 
 
ʯʦʣ.\ʛʦʜ. 
ʛʦʜʠʥʠ 
 
ʯʦʣ.\ʛʦʜ. 
ʛʦʜʠʥʠ 
 
ʧʦʨʷʜʢʦʚʘ 
 
ʯʦʣ.\ʛʦʜ. 
ʛʦʜʠʥʠ 

 
 
1 - 100. 
1 - 100. 
 
1 - 100. 
1 - 100. 
 
ɺ/ɻ/ɿ/ʅʟ  
 
1 - 100.  
1 - 100. 

ʅʘʜʽʡʥʽʩʪʴ 
ʉʪʽʡʢʽʩʪʴ: 
- ʥʘʨʦʙʽʪʦʢ ʥʘ ʚʽʜʤʦʚʫ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʩʪʘʨʪʫ; 

 
 
ʛʦʜʠʥʠ 

 
 
10-1000. 
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ʌʘʢʪʦʨʠ ʪʘ ʩʫʙʬʘʢʪʦʨʠ ʷʢʦʩʪʽ ʇɿ ʄʽʨʘ ʐʢʘʣʘ 

- ʚʽʜʥʦʩʥʽ ʨʝʩʫʨʩʠ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʡ ʨʝʩʪʘʨʪʫ. 
ɺʽʜʥʦʚʣʶʚʘʥʽʩʪʴ: 
- ʪʨʠʚʘʣʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ. 
ɼʦʩʪʫʧʥʽʩʪʴ-ʛʦʪʦʚʥʽʩʪʴ: 
- ʚʽʜʥʦʩʥʠʡ ʯʘʩ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 
ɽʬʝʢʪʠʚʥʽʩʪʴ 
- ʯʘʩ ʚʽʜʛʫʢʫ - ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʪʠʧʦʚʝ ʟʘʚʜʘʥʥʷ; 
- ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ - ʢʽʣʴʢʽʩʪʴ ʪʠʧʦʚʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ. 

% 
 
ʭʚʠʣʠʥʠ 
 
ʽʤʦʚʽʨʥʽʩʪʴ 
 
ʩʝʢʫʥʜʠ 
ʯʠʩʣʦ ʫ ʭʚʠʣʠʥʫ 

10-90. 
 
10-2 - 10. 
 
0,7 - 0,99. 
 
1 - 1000. 
1 - 1000. 

 

ɺʠʭʦʜʷʯʠ ʟ ʪʘʢʦʛʦ ʦʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʟʘ ʷʢʠʤʠ ʜʦʮʽʣʴʥʦ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ R1 - R3 ʦʜʥʘʢʦʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ̒  (ʪʘʙʣ.2.8):  

ʬʫʥʢʮʽʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʜʘʥʠʭ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʇɽʆʄ ʫ ʤʝʨʝʞʽ; 

ʬʫʥʢʮʽʷ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʇɿ; 

ʬʫʥʢʮʽʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʇɿ. 
ʊʘʙʣʠʮʷ 2.8 

ʌʫʥʢʮʽʾ ʇɿ ʪʘ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʾʭ ʨʝʘʣʽʟʘʮʽʾ 

ˉ 
ʟ/ʧ 

ʌʫʥʢʮʽʾ ʇɿ ɺʘʨʽʘʥʪʠ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ 

ʅʘʟʚʘ 
ɯʜʝʥʪʠ
ʬʽʢʘʪʦʨ 

ɺʘʨ
ʽʘʥʪ 

ʅʘʟʚʘ 
ɯʜʝʥʪʠ
ʬʽʢʘʪʦʨ 

1 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʜʘ-
ʥʠʭ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻ-
ʤʦʜʽʾ ʇɽʆʄ ʫ ʤʝʨʝʞʽ 

2

1F  
ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙôʻʢʪʥʦ-ʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣ ̔ʜʘʥʠʭ 2

1K  

ʙ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʣʷʮʽʡʥʦ ʾɹɼ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʠʧʫ 2
2K  

2 
ʈʝʘʣʽʟʘʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 
ʤʦʞʣʠʚʦʩʪʝʡ 

2
2F  

ʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʮʝʜʫʨʠ ʦʧʪʠʤʽʟʘʮʽ ʾʟʘʧʠʪʽʚ 2
3K  

ʙ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʮʝʜʫʨʠ ʧʽʜʪʨʠʤʢʠ ʤʝʨʝʞʝʚʠʭ ʧʨʦʪʦʢʦʣʽʚ 2
4K  

ʚ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʮʝʜʫʨʠ ʨʦʟʧʦʜʽʣʝʥʦ ʾʦʙʨʦʙʢʠ ʜʘʥʠʭ 2
5K  

ʛ 
ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʮʝʜʫʨʠ ʟʙʝʨʽʛʘʥʥʷ (ʦʙʨʦʙʢʠ) 
ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʽ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ 

2
6K  

ʜ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʮʝʜʫʨʠ ʙʘʛʘʪʦʤʽʨʥʦʛʦ ʘʥʘʣʽʟʫ ̔ ʥʬʦʨʤʘʮʽʾ 2
7K  

3 
ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ 
ʝʢʩʧʣʫʘʪʘʮʽʾ  

2
3F  

ʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʟʙʦʾʚ 2
8K  

ʙ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʟʤʽʥ 2
9K  

ʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ 2
10K  

ɽʪʘʧ 2.  

ʂʨʦʢ 2.1. ɺʠʢʦʥʘʻʤʦ ʧʨʦʮʝʜʫʨʫ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʷʢ ʩʘʤʠʭ R1, R2 ʪʘ R3, ʪʘʢ ʽ 

ʧʨʠʪʘʤʘʥʥʠʭ ʥʠʤ ʬʫʥʢʮʽʡ ʪʘ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʬʫʥʢʮʽʡ (ʪʘʙʣ.2.12) [32 - 

34], ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ ʚʽʜʦʤʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ (ʄɸɯ).  

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʧʘʨʥʽ ʧʦʨʽʚʥʷʥʥʷ ï ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʘ ʜʣʷ ʝʢʩʧʝʨʪʽʚ ʬʦʨʤʘ 

ʚʠʨʘʞʝʥʥʷ ʩʚʦʾʭ ʧʝʨʝʚʘʛ. ʄʦʞʣʠʚʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʷʢʠʭ ʝʢʩʧʝʨʪ ʟʘʟʥʘʻ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ 

ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ, ʟʚʦʜʷʪʴʩʷ ʜʦ ʤʽʥʽʤʫʤʫ, ʘ ʥʘʜʤʽʨʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʫʪʨʠʤʫʻʪʴʩʷ 

ʚ ʟʘʧʦʚʥʝʥʠʭ ʤʘʪʨʠʮʷʭ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚ ʧʨʦʮʝʩʽ ʥʘʩʪʫʧʥʦʾ ʦʙʨʦʙʢʠ ʟʥʘʯʥʦ 

ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʧʦʤʠʣʦʢ ʝʢʩʧʝʨʪʽʚ ʧʨʠ ʧʦʧʘʨʥʦʤʫ ʟʽʩʪʘʚʣʝʥʥʽ ʮʽʥʥʦʩʪʝʡ ʷʢ 

ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʡ ʽ ʢʨʠʪʝʨʽʾʚ, ʪʘʢ ʽ ʧʦʨʽʚʥʶʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʟʘʛʘʣʦʤ. ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ 

ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʬʫʥʢʮʽʡ ʽ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʬʫʥʢʮʽʡ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʇɿ ʪʘ ʚʣʘʩʥʝ ʡ ʩʘʤʠʭ R1, R2 ʪʘ R3 ʟʘ ʢʦʞʥʠʤ ʚʘʨʽʘʥʪʦʤ ʦʢʨʝʤʦ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʷʢ ʷʢʽʩʥʦ, ʪʘʢ ʽ ʢʽʣʴʢʽʩʥʦ.  
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ɿʘ ʫʤʦʚʠ, ʢʦʣʠ ʚʽʜʦʤʽ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ R1, R2 ʪʘ R3 

(ʥʘʟʚʝʤʦ ʾʭ ʢʨʠʪʝʨʽʾ), ʱʦ ʦʙʨʘʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʥʥʷ ʘʙʦ ʚʠʩʫʥʫʪʠʭ ʜʦ ʮʠʭ ʇɿ 

ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ (ʽʥʘʢʰʝ ʢʨʠʪʝʨʽʾʚ ʧʦʨʽʚʥʷʥʥʷ) ʚʠʭʽʜʥʘ ʤʘʪʨʠʮʷ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ʉ
 (2.14) 

ʜʝ ijc  - -j ʘ ʚʘʨʽʘʥʪʠ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ (ʩʪʦʧʯʠʢʠ) ʇɿ -i ʛʦ ʪʠʧʫ (ʨʷʜʢʠ). 

ɿ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʧʦʯʘʪʢʦʚʠʤ ʝʣʝʤʝʥʪʘʤ ʤʘʪʨʠʮʽ ʉ (2.14) ʙʝʟʨʦʟʤʽʨʥʦʛʦ ʚʠʜʫ  

ʧʨʦʚʦʜʠʪʴʩʷ ʾʭ ʥʦʨʤʫʚʘʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ [9 ï 11, 14]: 

[ ][ ]1minmaxmin -
-Ö-= jijijijiji ccccB , ;,1;,1 RjNi ==  (2.15) 

ʜʝ maxmin , jiji cc  - ʤʽʥʽʤʘʣʴʥʝ ʪʘ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ -j ʛʦ ʥʝʥʦʨʤʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʚʘʨʽʘʥʪʫ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ (ʢʨʠʪʝʨʽʾʚ) ʜʣʷ ʇɿ -i ʛʦ ʪʠʧʫ.  

ʂʦʝʬʽʮʽʻʥʪʠ ʤʘʪʨʠʮʴ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʢʨʠʪʝʨʽʾʚ 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʯʠʩʣʝʥʽ ʟʘ ʬʦʨʤʫʣʦʶ [35], 

kijijk BBr = , Ni ,1= , Rj ,1= , Rk ,1= ,  (2.16) 

ʜʝ jiB , ( )kiB  - ʥʦʨʤʦʚʘʥʽ ʟʥʘʯʝʥʥʷ i -ʛʦ ʢʨʠʪʝʨʽʶ j -ʛʦ, (k -ʛʦ) ʇɿ (R1, R2 ʪʘ R3). 

ɿʘ ʽʥʰʠʭ ʫʤʦʚ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʪʘ ʢʨʠʪʝʨʽʾʚ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʷʢʽʩʥʦ ʫ ʚʠʛʣʷʜʽ 

ʧʦʢʘʟʥʠʢʘ ʧʝʨʝʚʘʛʠ ʟʘ ʚʝʨʙʘʣʴʥʦ-ʯʠʩʣʦʚʦʶ ʰʢʘʣʦʶ (ʪʘʙʣ.2.5 ʨʦʟʜʽʣʫ 2.1 ʜʘʥʦʾ ʨʦʙʦʪʠ).  

ʈʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʟʘʧʠʩʫʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʠ 

ʨʷʜʢʘ ʜʦ ʚʘʞʣʠʚʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʩʪʦʚʧʮʷ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛʠ 

ʚʟʘʻʤʥʦʾ ʜʦʧʦʚʥʝʥʦʩʪʽ. ʊʦʙʪʦ, ʷʢʱʦ ʚʘʞʣʠʚʽʩʪʴ i -ʦʾ ʬʫʥʢʮʽʾ (ʢʨʠʪʝʨʽʶ, ʇɿ) ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ l -ʦʶ ʜʦʨʽʚʥʶʻ 
ila , ʪʦ ʚʘʞʣʠʚʽʩʪʴ l -ʦʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ i -ʦʶ ʜʦʨʽʚʥʶʻ 

il
li a

a 1= . ʈʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʟʘʧʠʩʫʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʠ 

ʨʷʜʢʘ ʜʦ ʚʘʞʣʠʚʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʩʪʦʚʧʮʷ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠ ʮʴʦʤʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ 

ʟʤʽʩʪʫ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʧʠʪʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ: ʥʘ ʟʘʧʠʪʘʥʥʷ çʗʢʘ ʟ ʬʫʥʢʮʽʡ ʻ ʥʘʡʙʽʣʴʰ 

ʚʠʟʥʘʯʘʣʴʥʦʶ ʧʨʠ ʚʠʙʦʨʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʇɿ?è ʫ ʪʘʙʣʠʮʽ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʚ ʯʘʨʫʥʮʽ 1,2 (ʜʝ 

1 ï ʥʦʤʝʨ ʨʷʜʢʘ, 2 ï ʥʦʤʝʨ ʩʪʦʚʧʮʷ) ʟʘʧʠʩʫʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ 
12

2
2

2
1 aFF = . ʗʢʱʦ 

2
1F  ʤʘʻ 

ʧʦʤʽʨʥʫ ʧʝʨʝʚʘʛʫ (ʥʝʚʝʣʠʢʫ) ʧʝʨʝʜ 2
2F , ʟʘʧʠʩʫʻʪʴʩʷ 3. ʗʢʱʦ 2

2F  ʤʘʻ ʧʦʤʽʨʥʫ ʧʝʨʝʚʘʛʫ 

(ʥʝʚʝʣʠʢʫ) ʧʝʨʝʜ 2
1F , ʪʦ ï 1/3. ɺʽʜʧʦʚʽʜʥʦ ʚ ʯʘʨʫʥʮʽ 2:1 ʟʘʧʠʩʫʻʪʴʩʷ ʟʚʦʨʦʪʥʝ ʟʥʘʯʝʥʥʷ 
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ʯʘʨʫʥʢʠ 1:2, ʪʦʙʪʦ ï 121 a . ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʦʜʥʘʢʦʚʠʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʥʘʧʨʠʢʣʘʜ, ʬʫʥʢʮʽʾ 

2
1F  ʧʦ ʨʷʜʢʫ ʟ ʬʫʥʢʮʽʻʶ 2

1F  ʧʦ ʩʪʦʚʧʯʠʢʫ, ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʯʘʨʫʥʮʽ ʩʪʘʚʠʪʴʩʷ ç1è  

( 12
1

2
1 =FF ). ɿʘ ʽʥʰʠʭ ʦʙʩʪʘʚʠʥ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ, ʷʢ ʪʘʢʠʡ, - ʥʝ ʧʨʘʮʶʻ.  

ɿʘ ʫʤʦʚʠ ʜʦʪʨʠʤʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʚʠʤʦʛ ʙʫʜʫʶʪʴʩʷ ʦʙʝʨʥʝʥʦ 

ʩʠʤʝʪʨʠʯʥʽ ʤʘʪʨʠʮʽ ʥʘ ʜʨʫʛʦʤʫ, ʪʨʝʪʴʦʤʫ ʪʘ ʯʝʪʚʝʨʪʦʤʫ ʨʽʚʥʷʭ ʽʻʨʘʨʭʽʾ. 

ʂʨʦʢ 2.2. ɺʠʟʥʘʯʠʤʦ ʚʣʘʩʥʽ ʚʝʢʪʦʨʠ ʪʘ ʾʭ ʥʦʨʤʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʙʝʨʥʝʥʦ 

ʩʠʤʝʪʨʠʯʥʠʭ ʤʘʪʨʠʮʴ ʥʘ ʜʨʫʛʦʤʫ, ʪʨʝʪʴʦʤʫ ʪʘ ʯʝʪʚʝʨʪʦʤʫ ʨʽʚʥʷʭ ʽʻʨʘʨʭʽʾ. 

ɿ ʾʭ ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ, ʦʙʯʠʩʣʝʥʠʭ ʟʘ ʬʦʨʤʫʣʦʶ ä
=

=
n

i
ikikik XXɸɺn

1

  

( Ni ,1= , NTTX,1=k ), ʩʬʦʨʤʫʻʤʦ ʫʟʘʛʘʣʴʥʶʶʯʫ ʤʘʪʨʠʮʶ ABn: 

ʇʨʠ ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʥʦʩʥʦʾ ʟʣʘʛʦʜʞʝʥʦʩʪʽ ʤʘʪʨʠʮʴ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ  

( ) %100Ö= ʚʠʧʘʜ
ʟʣʘʛʟʣʘʛ

ʚʽʜʥ
ʟʣʘʛ ɯɯK , (2.17) 

ʜʝ 
ʚʠʧʘʜ
ʟʣʘʛI  - ʽʥʜʝʢʩ ʟʣʘʛʦʜʞʝʥʦʩʪʽ ʤʘʪʨʠʮʴ, ʱʦ ʟʛʝʥʝʨʦʚʘʥʽ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ; 

( )( )1max --= NNIʟʣʘʛl  - ʽʥʜʝʢʩ ʟʣʘʛʦʜʞʝʥʦʩʪʽ ʮʠʭ ʤʘʪʨʠʮʴ; maxl  - ʤʘʢʩʠʤʘʣʴʥʝ 

ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʟ ʤʘʪʨʠʮʴ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ; N  - ʢʽʣʴʢʽʩʪʴ ʧʦʨʽʚʥʶʚʘʥʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʨʦʟʤʽʨʥʽʩʪʴ ʤʘʪʨʠʮʴ). ɺʽʜ ʤʽʨʠ ʥʘʙʣʠʞʝʥʥʷ maxl  ʜʦ N  ʟʘʣʝʞʠʪʴ ʩʪʫʧʽʥʴ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʽʚ. ʏʠʤ ʚʦʥʠ ʙʣʠʞʯʝ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʪʠʤ ʨʝʟʫʣʴʪʘʪ 

ʨʦʙʦʪʠ ʝʢʩʧʝʨʪʽʚ ʻ ʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʠʤ. ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʾ ʟʣʘʛʦʜʞʝʥʦʩʪʽ 

ʤʘʪʨʠʮʴ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 10 - 20 %, ʪʦ ʝʢʩʧʝʨʪʘʤ ʧʦʪʨʽʙʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʩʚʦʾ ʩʫʜʞʝʥʥʷ 

ʪʘ ʧʨʦʚʝʩʪʠ ʜʨʫʛʠʡ ʪʫʨ ʝʢʩʧʝʨʪʠʟʠ. 

ɽʪʘʧ 3.  

ʂʨʦʢ 3.1. ʇʦʙʫʜʫʻʤʦ ʤʦʨʬʦʣʦʛʽʯʥʫ ʢʘʨʪʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʇɿ (R1, R2 ʪʘ R3) ʪʘ 

ʚʠʟʥʘʯʠʤʦ ʷʢ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʨʝʘʣʽʟʘʮʽʾ ʾʭ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʪʘ/ʘʙʦ ʢʨʠʪʝʨʽʾʚ, ʪʘʢ 

ʡ ʇɿ ʇʈ ʚ ʷʢʦʤʫ ʮʝʡ ʚʘʨʽʘʥʪ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘʡʣʽʧʰʠʤ ʯʠʥʦʤ.  

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʇɿ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʫ ʌɺɸ ʤʦʞʝ ʤʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʠʡ ʚʠʛʣʷʜ (ʨʠʩ. 2.8): 

 

 

 

 

 

 

 

 

 

 

ʌʫʥʢʮʽʾ ɺʘʨʽʘʥʪʠ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ 

ʘ ʙ 

ʘ ʙ ʚ 

ʘ ʙ ʚ 

2

1F  

2

2F  

2
3F  

ʛ ʜ 
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ʈʠʩ. 2.8. ʇʨʠʢʣʘʜ ʬʦʨʤʫʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ ʇɿ 

ʅʘ ʦʩʥʦʚʽ ʩʬʦʨʤʦʚʘʥʦʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ ʇɿ ʧʦʙʫʜʫʻʤʦ ʧʦʟʠʪʠʚʥʦ-

ʥʝʛʘʪʠʚʥʫ ʤʘʪʨʠʮʶ (ʇʅʄ) ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʇɿ (R1, R2 ʪʘ R3), ʦʙʨʘʥʠʭ 

ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ. ʇʨʠʢʣʘʜ ʬʦʨʤʫʚʘʥʥʷ ʇʅʄ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 2.9 [35]. 

ʊʽ ʟ ʚʘʨʽʘʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ ʘʙʦ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʫʤʦʚʘʤ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ ʩʪʚʦʨʝʥʥʷ ʉʇɿ ʟʘ ʟʘʤʦʚʣʝʥʥʷʤ) 

ʚʠʢʣʶʯʘʶʪʴʩʷ ʟ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʛʣʷʜʫ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʚʘʨʽʘʥʪʠ 2
2K , 

2
3K , 

2
6K , 

2
7K  ʪʘ  2

9K . ɯʥʰʽ ʧʽʜʣʷʛʘʶʪʴ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʦʮʽʥʶʚʘʥʥʶ.  

 

ʊʘʙʣʠʮʷ 2.9 

ʇʦʟʠʪʠʚʥʦ-ʥʝʛʘʪʠʚʥʘ ʤʘʪʨʠʮʷ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ 

ʆʩʥʦʚʥʽ 

ʬʫʥʢʮʽʾ 

ɺʘʨʽʘʥʪʠ 

ʨʝʘʣʽʟʘʮʽʾ 

ʬʫʥʢʮʽʡ 

ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

2

1F  

ʘ 
ʇʨʦʩʪʦʪʘ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʟʚʝʨʥʝʥʥʷ ɼʫʙʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ 

ʙʘʛʘʪʦʤʘʰʠʥʥʦʤʫ ʚʘʨʽʘʥʪʽ 

ʙ 
ʋʥʽʢʘʣʴʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʤʝʥʰʠʡ ʦʙôʻʤ ʧʘʤôʷʪʽ ʋʩʢʣʘʜʥʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʟʚʝʨʥʝʥʥʷ 

2
2F  

ʘ ɿʙʽʣʴʰʝʥʥʷ h ʚʠʜʢʦʩʪʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʄʦʞʣʠʚʽʩʪʴ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʟʙʦʷʭ 

ʙ ʄʘʢʩʠʤʘʣʴʥʘ ʥʘʦʯʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʫʻʪʴʩʷ ɿʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ 

ʚ ʇʦʚʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʦʜʥʦʤʫ ʦʙôʻʢʪʫ ɺʽʜʩʫʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʽʥʰʠʤ ʦʙôʻʢʪʘʤ 

ʛ ɿʤʝʥʰʝʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʟʙʦʷʭ ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʜ ʄʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʷʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʜʝʢʽʣʴʢʦʭ ʦʙôʻʢʪʘʭ ʏʘʩʪʢʦʚʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

2

3F  

ʘ ʇʨʦʩʪʦʪʘ ʽ ʟʨʫʯʥʽʩʪʴ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʦʶ ɿʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʧʨʦʛʨʘʤʠ 

ʙ ʇʨʦʩʪʦʪʘ ʽ ʰʚʠʜʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʦʶ ɿʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʧʨʦʛʨʘʤʠ 

ʚ 
ʄʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʘʛʘʪʴʦʭ ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ 

ɿʙʽʣʴʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙôʻʤʫ 

ʦʧʝʨʘʪʠʚʥʦʟʘʧʘʤôʷʪʦʚʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ 

 

ʂʨʦʢ 3.2. ʆʙʝʨʝʤʦ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʥʘ ʧʽʜʩʪʘʚʽ 

ʾʭ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʧʝʨʝʚʘʛʘʤʠ ʽ ʥʝʜʦʣʽʢʘʤʠ (ʪʘʙʣ. 2.13) ʪʘ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

ʚʘʛʦʤʦʩʪʽ ʾʭ ʢʨʠʪʝʨʽʾʚ - kj  ( lk ,1=  ʪʘ 10=l ), ʩʬʦʨʤʦʚʘʥʠʤʠ ʫ ʚʠʜʽ ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʫ ʤʘʪʨʠʮʽ ʇʇ ʫʩʽʭ ʢʨʠʪʝʨʽʾʚ 2

kK  ʤʽʞ ʩʦʙʦʶ, ʥʘʧʨʠʢʣʘʜ: 

1) ʘFʙFaF 2

3

2

2

2

1 ++ ;    2) ʚFʚFaF 2

3

2

2

2

1 ++ ;        (2.18) 

3) ʚFʙFʘF 2

3

2

2

2

1 ++ ;    4) ʘFʚFʘF 2

3

2

2

2

1 ++ .      

ʂʨʦʢ 3.3. ʆʙʯʠʩʣʠʤʦ ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷ ʷʢʦʩʪʽ ʇɿ ʇʈ (R1, R2 ʪʘ R3) ʟʘ ʢʦʞʥʠʤ 

ʢʨʠʪʝʨʽʻʤ ʢʦʞʥʦʾ ʬʫʥʢʮʽʾ 

ä
=

Ö=
l

k

kjk
ʇɿ
k BK

1

j ,  mj ,1=  ( 3=m )    (2.19) 

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). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʚʝʜʝʤʦ ʫ ʪʘʙʣʠʮʶ 2.10. 
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ʊʘʙʣʠʮʷ 2.10 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʷʢʦʩʪʽ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʜʣʷ ʇɿ 

ʌʫʥʢʮʽʾ 
ʇɿ 

3,1=j  

ʂʨʠʪʝʨʽʾ 
ʇɿ 

10,1=k  

ɸʙʩʦʣʶʪʥʝ 
ʟʥʘʯʝʥʥʷ j -ʾ 

ʬʫʥʢʮʽʾ, jA  

ɹʘʣʴʥʘ ʦʮʽʥʢʘ k -ʛʦ 
ʢʨʠʪʝʨʽʶ j -ʾ 

ʬʫʥʢʮʽʾ kjB  

ʂʦʝʬʽʮʽʻʥʪ 
ʚʘʛʦʤʦʩʪʽ k -ʛʦ 

ʢʨʠʪʝʨʽʶ, kj  

ʂʦʝʬʽʮʽʻʥʪ ʨʽʚʥʷ ʷʢʦʩʪʽ 

k -ʛʦ ʢʨʠʪʝʨʽʶ, 
ʇɿ
kK

ʥʦʨʤʦʚʘʥʠʡ 

2
1F  

ʘ 4 7 0,165 0,114 
ʙ 6,5 2 0,1 0,051 

2
2F  

ʘ 16 5 0,174 0,166 
ʙ 0,1 5 0,098 0,091 
ʚ 0,9 9 0,085 0,141 
ʛ 1200 6.5 0,165 0,199 
ʜ 100 4 0,023 0,032 

2
3F  

ʘ 1 8 0,034 0,091 
ʙ 0,6 6 0,093 0,097 
ʚ 1 9 0,063 0,018 

 

ʂʨʘʱʠʤ ʚʘʨʽʘʥʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʇɿ ʟ ʧʨʠʡʥʷʪʠʭ ʜʣʷ ʨʦʟʛʣʷʜʫ 

ʚʚʘʞʘʪʠʤʝʪʴʩʷ ʚʘʨʽʘʥʪ, ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʇɿ
kK : 

fynkc
ʇɿ

ʇɿ
k

k
eff KKK ==

<< 101
max .     (2.20) 

ʊʘʢʠʤ, ʥʘʧʨʠʢʣʘʜ, ʤʦʞʫ ʙʫʪʠ ʚʘʨʽʘʥʪ ʛ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʬʫʥʢʮʽʾ 2

2F . 

ɿʘ ʬʦʨʤʫʣʦʶ [ ] [ ] [ ]mk
ʇɿ
kjk

ʇɿ
kjk

ʇɿ
kjʇɿ

FKFKFKK
j

+++= ...21 , ʜʝ mj ,1=  (ʥʘʧʨʠʢʣʘʜ, 

3=m ),  lk ,1=  (ʥʘʧʨʠʢʣʘʜ, 10=l ) ʨʦʟʨʘʭʫʻʤʦ ʫʟʘʛʘʣʴʥʶʶʯʽ ʧʦʢʘʟʥʠʢʠ ʯʦʪʠʨʴʦʭ 

ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ. ʅʘʡʢʨʘʱʠʤ ʧʨʠ ʮʴʦʤʫ ʚʚʘʞʘʪʠʤʝʪʴʩʷ ʚʘʨʽʘʥʪ, ʷʢʦʤʫ 

ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ.  

ɽʪʘʧ 4.  ʌʦʨʤʫʚʘʥʥʷ ʚʝʢʪʦʨʫ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʴ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ 

ʢʨʠʪʝʨʽʽʚ 2

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

jF  ( mj ,1= , 10=m ),  ʪʦʙʪʦ ʾʭ 

ʣʦʢʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ 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. 

ɽʪʘʧ 5.  ʆʙʯʠʩʣʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ iʇɿ ( ni ,1= ), ʱʦ ʜʦʟʚʦʣʷʪʴ 

ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝ 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      (2.21) 

ɽʪʘʧ 6. ɿ ʤʝʪʦʶ ʫʨʘʭʫʚʘʥʥʷ ʩʫʜʞʝʥʴ ʧʦʪʝʥʮʽʘʣʴʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʱʦʜʦ 

ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ (ʊʊʍ), ʷʢʽ ʦʙʨʘʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʇɿ 

ʦʜʥʘʢʦʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʦʩʪʘʥʥʽʤʠ ʚʠʟʥʘʯʝʥʠʭ 
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ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʘʙʦ ʩʧʨʦʩʪʫʚʘʥʥʷ ʨʽʰʝʥʥʷ, 

ʧʨʠʡʥʷʪʦʛʦ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʢʨʦʮʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʬʦʨʤʫʣʦʶ: 

( )100*
1

Ö=ä
=

l

k

kik
zag
ʽ bnʇɿʇɿ     (2.23) 

ʜʝ kbn  - ʚʝʢʪʦʨ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ (ʊʊʍ). 

ʁʦʛʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

bn
k

1

Nekc

h

Bb
k h,ä

=

1

Nekc

h 1

NTTX

k

Bb
k h,ä

=

ä
=

:=

        (2.24) 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ  - ʤʘʪʨʠʮʷ ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʢʨʠʪʝʨʽʾʚ (ʥʘʧʨʠʢʣʘʜ, 10NTTX= ), ʚʠʟʥʘʯʝʥʠʭ ʫ ʙʘʣʘʭ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 2 ʜʦ 5, ʱʦ 

ʥʘʜʘʥʽ ʥʝʟʘʣʝʞʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ (ʥʘʧʨʠʢʣʘʜ, 3Nekc= ).   

ɿʘ ʩʫʢʫʧʥʽʩʪʶ ʬʫʥʢʮʽʡ ʽ ʢʨʠʪʝʨʽʾʚ, ʧʝʨʝʣʽʯʝʥʠʭ ʫ ʪʘʙʣ.2.9 ʪʘ  ʟ ʚʨʘʭʫʚʘʥʥʷʤ, ʷʢ 

ʾʭ ʚʘʞʣʠʚʦʩʪʽ ʥʘ ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʪʘʢ ʡ ʩʫʜʞʝʥʴ ʘʙʦʥʝʥʪʽʚ ʱʦʜʦ ʾʭ ʚʘʛʠ, 

ʢʨʘʱʠʤ ʩʝʨʝʜ ʢʦʥʢʫʨʫʶʯʦʛʦ ʇɿ ʇʈ ʚʚʘʞʘʪʠʤʝʪʴʩʷ ʚʘʨʽʘʥʪ ʜʣʷ ʷʢʦʛʦ ʢʦʝʬʽʮʽʻʥʪ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ 
jʇɿ

mj

fynkc
ʇɿ KK

<<
=

1
max , ʘ ʢʦʝʬʽʮʽʻʥʪ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ S

<<
= i

ni

racion
ʇɿ ʇɿK

1
max . 

 

2.4 ʇʨʦʮʝʜʫʨʘ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʦʾ 

ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ 

 

ɸʥʘʣʽʟ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ 

ʷʢʦʩʪʽ ʧʨʠ ʨʦʟʨʦʙʮʽ, ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸʉʋ ʆʂɯ ʜʦʟʚʦʣʠʚ ʩʬʦʨʤʫʚʘʪʠ ʽ 

ʫʟʘʛʘʣʴʥʠʪʠ ʢʦʤʧʣʝʢʩ ʧʨʦʪʠʨʽʯ, ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʩʝʨʝʜ ʷʢʠʭ ʻ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ: 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʥʠʟʴʢʠʤ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʤ ʨʽʚʥʝʤ ʜʦʩʣʽʜʞʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʷʢʦʩʪʽ ɸʉʋ; 

ʥʝʦʙʭʽʜʥʠʤ ʨʽʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʧʨʦʤʠʩʣʦʚʦʾ ʙʘʟʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢʽʩʥʦʾ ʝʣʝʤʝʥʪʥʦʾ ʙʘʟʠ ʽ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʚʠʨʦʙʽʚ; 

ʟʘʢʣʘʜʝʥʠʤ ʫ ʢʦʥʩʪʨʫʢʮʽʶ ɸʉʋ ʨʽʚʥʝʤ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʪʘ ʾʾ ʥʝʦʙʭʽʜʥʠʤ ʨʽʚʥʝʤ; 

ʧʦʷʚʦʶ ʥʦʚʠʭ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ɸʉʋ ʽ ʚʽʜʩʪʘʚʘʥʥʷʤ ʫ ʩʪʚʦʨʝʥʥʽ ʚʣʘʩʥʠʭ 

ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʟ ʥʝʦʙʭʽʜʥʠʤ ʨʽʚʥʝʤ ʝʬʝʢʪʠʚʥʦʩʪʽ; 

ʟʨʦʩʪʘʥʥʷʤ ʚʠʪʨʘʪ ʥʘ ʨʦʟʨʦʙʢʫ, ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ɸʉʋ ʽ 

ʨʝʘʣʴʥʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʟʘʤʦʚʥʠʢʘ ʪʦʱʦ. 

ɺʨʘʭʦʚʫʶʯʠ  ʪʘʢʝ ʥʘʡʙʽʣʴʰ  ʝʬʝʢʪʠʚʥʠʤ  ʧʨʠ  ʚʠʨʽʰʝʥʥʽ  ʟʘʚʜʘʥʥʷ  ʱʦʜʦ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʪʘ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ 

Bb
k h,
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ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ, ʷʢ ʥʘ ʥʘʰ ʧʦʛʣʷʜ,  ʻ ʪʘʢ ʟʚʘʥʠʡ çʤʝʪʦʜ 

ɼʝʣʴʬʠè [43 ï 45]. ʁʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ, ʜʦ 

ʩʢʣʘʜʫ ʷʢʦʾ ʜʦʮʽʣʴʥʦ ʚʢʣʶʯʠʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʟʨʦʙʥʠʢʘ ʪʘ ɿʘʤʦʚʥʠʢʘ, ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʫʩʪʘʥʦʚ ɿʘʤʦʚʥʠʢʘ, ʘ ʪʘʢʦʞ ʬʘʭʽʚʮʽʚ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʢʽʚ ʪʘ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɻʦʣʦʚʥʦʶ ʤʽʨʦʶ ʩʪʨʘʪʝʛʽʾ ʘʙʦ ʽʥʘʢʰʝ ʧʨʘʚʠʣʘʤʠ ʟʛʽʜʥʦ ʟ 

ʷʢʠʤʠ ʬʦʨʤʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʨʽʰʝʥʥʷ ʪʘ ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ 

ʷʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʋ ʧʨʠ ʮʴʦʤʫ ʻ ʢʨʠʪʝʨʽʾ (ʚʣʘʩʪʠʚʦʩʪʽ): 

1) ʥʘʜʽʡʥʦʩʪʽ (ʟʜʘʪʥʽʩʪʴ ɸʉʋ ʦʙʨʘʥʦʾ ʪʦʧʦʣʦʛʽʾ ʙʝʟʚʽʜʤʦʚʥʦ ʪʘ ʟ ʜʦʩʠʪʴ 

ʚʝʣʠʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʧʨʠ 

ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʥʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʥʷ) - nad
MIKR =1 ; 

2) ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ (ʟʜʘʪʥʽʩʪʴ  ʇɿ  ɸʉʋ  ʚʠʢʦʥʫʚʘʪʠ  ʥʘʙʽʨ  ʬʫʥʢʮʽʡ,  ʱʦ  

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʟʘʜʘʥʠʤ ʘʙʦ ʫʷʚʥʠʤ ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʽʚ) - fynkc
ʇɿKR =2 ; 

3) ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʇɿ (ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʨʫʢʪʫʨʫ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʇɿ ɸʉʋ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʾʾ ʩʫʤʽʩʥʦʩʪʽ (ʟʜʘʪʥʽʩʪʴ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʆʉ, ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʽ ʜʦʜʘʪʢʠ ʚʽʜ 

ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ) ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢʽʩʥʦ ʫ ʨʝʘʣʴʥʦʤʫ 

ʤʘʩʰʪʘʙʽ ʯʘʩʫ) ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ) - racion
ʇɿKR =3 ; 

4) ʝʬʝʢʪʠʚʥʦʩʪʽ (ʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʷ ʧʦʩʣʫʛ, ʥʘʜʘʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ɸʈʄ ʧʨʠ 

ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ, ʜʦ ʦʙʩʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʨʝʩʫʨʩʽʚ) - eff
ɸʈʄKR =4 . 

ʇʨʠ ʮʴʦʤʫ ʢʦʞʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʜʦʜʘʪʢʦʚʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. ʗʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, 

ʥʘʧʨʠʢʣʘʜ, ʧʦʢʘʟʥʠʢʠ:  

ï ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ (ʟʜʘʪʥʽʩʪʴ ɸʉʋ ʆʂɯ ʚʠʢʦʥʫʚʘʪʠ ʧʦʢʣʘʜʝʥʽ ʥʘ ʥʝʾ ʬʫʥʢʮʽʾ 

ʧʨʠ ʚʽʜʤʦʚʽ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟ ʚʠʟʥʘʯʝʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ) ʪʘʢʽ, ʷʢ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ (), ʥʘʨʦʙʽʪʦʢ ʥʘ ʚʽʜʤʦʚʫ (

( )ä
=

=
m

i
oi

ʩʠʩʪ
o i

TCT
1

1 ) ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ  ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ,  

ʱʦ ʚʭʦʜʷʪʴ ʫ ʩʠʩʪʝʤʫ ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ;  ï ʥʘʨʦʙʽʪʦʢ ʥʘ ʚʽʜʤʦʚʫ -ʛo ʝʣʝʤʝʥʪʘ 

ʩʠʩʪʝʤʠ;  ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʚʘʥʪʘʞʝʥʥʷ -ʛo ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ, , ; 

ï ʜʦʚʛʦʚʽʯʥʦʩʪʽ (ʟʜʘʪʥʽʩʪʴ ɸʉʋ ʆʂɯ ʟʙʝʨʽʛʘʪʠ ʚ ʯʘʩʽ ʧʨʘʮʝʟʜʘʪʥʠʡ ʩʪʘʥ  

ʙʝʟ ʫʪʨʘʪʠ ʜʦʮʽʣʴʥʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʠ ʚʽʡʩʴʢʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʦʟʙʨʦʻʥʥʽ ʜʦ ʚʠʟʥʘʯʝʥʠʭ ʤʝʞ ʪʘʢʽ, ʷʢ ʩʝʨʝʜʥʽʡ ʘʙʦ ʛʘʨʘʥʪʽʡʥʠʡ 

ʪʝʨʤʽʥ ʩʣʫʞʙʠ, ʩʝʨʝʜʥʽʡ ʘʙʦ ʧʨʠʟʥʘʯʝʥʠʡ ʨʝʩʫʨʩ ʪʦʱʦ;  

ï ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ (ʟʜʘʪʥʽʩʪʴ ɸʉʋ ʆʂɯ ʜʦ ʧʽʜʪʨʠʤʘʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʰʣʷʭʦʤ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ) ʪʘʢʽ, 

ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʩʝʨʝʜʥʽʡ ʯʘʩ, ʚʠʪʨʘʯʝʥʠʡ ʥʘ ʚʽʜʰʫʢʘʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʦʜʥʽʻʾ 

ʚʽʜʤʦʚʠ (ʩʠʩʪ
ʚT ), ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʩʠʩʪʝʤʠ (ʩʠʩʪ

ʛʂ ) ʪʦʱʦ: 
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ʜʝ  ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ -ʛo ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ. 

 

ɼʣʷ ʩʠʩʪʝʤ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ, ʫ ʷʢʠʭ 

ʥʘʨʦʙʽʪʦʢ ʥʘ ʚʽʜʤʦʚʫ ʙʘʛʘʪʦ ʙʽʣʴʰʝ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ 

ʚʽʜʥʦʚʣʝʥʥʷ (
ioT  >>

iʚ
T ) ʚʠʨʘʞʝʥʥʷ ʜʣʷ 

ʩʠʩʪ

ʚT  ʡ 
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ʛK  

ʟʥʘʯʥʦ ʩʧʨʦʱʫʶʪʴʩʷ: 
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ʅʘʚʝʜʝʥʽ ʘʥʘʣʽʪʠʯʥʽ ʚʠʨʘʟʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʩʠʩʪʝʤ ʟ ʙʫʜʴ-

ʷʢʠʤ ʪʠʧʦʤ ʟôʻʜʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ [46 - 48]. ʆʮʽʥʢʘ ʥʘʜʽʡʥʦʩʪʽ ɸʉʋ ʆʂɯ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʚ ʭʦʜʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ (ʘʧʨʽʦʨʥʘ 

ʦʮʽʥʢʘ ʧʦʢʘʟʥʠʢʽʚ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ), ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʠʧʨʦʙʫʚʘʥʴ, ʘ ʪʘʢʦʞ ʚ 

ʭʦʜʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʚʦʨʝʥʦʾ ʩʠʩʪʝʤʠ. ʇʦʢʘʟʥʠʢ ʥʘʜʽʡʥʦʩʪʽ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ 

ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʥʘʩʪʫʧʥʦʛʦ ʚʠʜʫ: 
 

ʂʣʘʩʠ 
ʟʘʚʜʘʥʴ 

ɸʙʦʥʝʥʪʠ 

1A  2A  3A  ........ 
iA  ........ 

nA  

1K  11P  21P  31P  ........ 
1iP  ........ 

1nP  

2K  12P  22P  32P  ........ 
2iP  ........ 

2nP  

3K  13P  23P  33P  ........ 
3iP  ........ 

3nP  

......... ........ ........ ........ ........ ........ ........ ........ 

jK  jP1  jP2  jP3  ........ 
ijP  ........ 

njP  

......... ........ ........ ........ ........ ........ ........ ........ 

lK  lP1  lP2  lP3  ........ 
ilP  ........ 

nlP  
 

ʜʝ 1A , 2A , 3A , ..., iA , ..., nA  ï ʢʦʨʠʩʪʫʚʘʯʽ ʘʙʦ ʘʙʦʥʝʥʪʠ ɸʉʋ; n  ï ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ 

(ʘʙʦʥʝʥʪʽʚ) ʫ ʩʠʩʪʝʤʽ; l  ï ʢʽʣʴʢʽʩʪʴ ʨʦʟʚôʷʟʫʚʘʥʠʭ ʢʣʘʩʽʚ ʟʘʚʜʘʥʴ; 1K , 2K , 3K , ..., jK , ...,

lK  ï ʨʽʟʥʽ ʢʣʘʩʠ ʨʦʟʚôʷʟʫʚʘʥʠʭ ʟʘʚʜʘʥʴ; ijP  ï ʦʙʨʘʥʘ ʩʫʢʫʧʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ 

ʩʠʩʪʝʤʠ ʜʣʷ i -ʛʦ ʘʙʦʥʝʥʪʘ ʧʨʠ ʚʠʨʽʰʝʥʥʽ j -ʛʦ ʢʣʘʩʫ ʟʘʚʜʘʥʴ. 

ʋ ʨʷʜʢʘʭ ʤʘʪʨʠʮʽ ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʝʥʘ ʙʘʛʘʪʦʟʥʘʯʥʽʩʪʶ ʧʝʨʰʦʛʦ 

ʧʦʨʷʜʢʫ, ʘ ʚ ʩʪʦʚʧʮʷʭ ï ʙʘʛʘʪʦʟʥʘʯʥʽʩʪʶ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʚʦʥʘ 

ʤʦʞʝ ʽʩʪʦʪʥʦ ʩʧʨʦʱʫʚʘʪʠʩʷ. ʅʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʚʩʽ ʟʘʚʜʘʥʥʷ, ʨʦʟʚôʷʟʫʚʘʥʽ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʦʜʥʦʛʦ ʢʣʘʩʫ, ʚʩʷ ʤʘʪʨʠʮʷ ʟʚʝʜʝʪʴʩʷ ʜʦ ʦʜʥʦʛʦ 

ʨʷʜʢʘ. ɼʣʷ ɸʉʋ, ʱʦ ʤʘʶʪʴ ʘʙʦʥʝʥʪʽʚ ʟ ʽʜʝʥʪʠʯʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʩʭʝʤʘʤʠ ʥʘʜʽʡʥʦʩʪʽ 

ʩʠʩʪʝʤʠ [6, 7], ʢʦʣʠ ʤʘʻ ʩʝʥʩ ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʘʜʽʡʥʽʩʪʴ ʜʣʷ ʪʠʧʽʚ ʘʙʦʥʝʥʪʽʚ, ʤʘʪʨʠʮʷ 

ʪʘʢʦʞ ʤʘʪʠʤʝ ʩʧʨʦʱʝʥʠʡ ʚʠʛʣʷʜ.  
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ʆʧʠʩʫʶʯʠ ʟʘʣʝʞʥʽʩʪʴ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ  

ʜʦ ʾʾ ʩʢʣʘʜʫ, ʚʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʜʣʷ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʨʦʙʦʪʽ ʟ ʽʥʬʦʨʤʘʮʽʻʶ 

ʻ: ʧʽʜʛʦʪʦʚʢʘ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʦʜʘʥʥʷ ʾʾ ʫ ʧʨʠʜʘʪʥʦʤʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʫ 

ʚʠʜʽ; ʚʚʝʜʝʥʥʷ ʟʘʧʠʪʫ ʪʘ ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʽ ʥʘ ʥʴʦʛʦ; ʚʠʜʘʯʘ ʚʽʜʧʦʚʽʜʽ ʥʘ ʦʙʨʦʙʣʝʥʠʡ 

ʟʘʧʠʪ; ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʦʙʨʦʙʢʘ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʥʘʜʽʡʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʋ ʆʂɯ (ʅ) ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟʘ ʬʦʨʤʫʣʦʶ: 

,  (2.25) 

ʜʝ  ï ̔ ʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʧʦʤʠʣʢʠ ʥʘ ʦʜʥʦʤʫ ʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʨʝʞʠʤʽʚ. 

ɿʘʛʘʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʩʪʘʥ ʥʘʜʽʡʥʦʩʪʽ ɸʉʋ ʤʦʞʝ ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ, ʥʘʧʨʠʢʣʘʜ, 

ʪʘʢʠʤ ʯʠʥʦʤ: ʪʨʘʬʽʢ ʧʦ ʤʝʨʝʞʝʚʽʡ ʩʣʫʞʙʽ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘʜʽʡʥʦ ʟ ʛʘʨʘʥʪʦʚʘʥʠʤ 

ʟʘʭʠʩʪʦʤ ʷʢ ʚʽʜ ʚʽʨʫʩʽʚ, ʪʘʢ ʡ ʚʽʜ ʘʪʘʢ ʧʦʨʫʰʥʠʢʽʚ; ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʩʣʫʛ ʥʘʜʘʻʪʴʩʷ 

ʩʠʩʪʝʤʦʶ ʙʝʟʧʝʨʝʙʽʡʥʦ ʟʘ ʛʥʫʯʢʦʶ ʩʭʝʤʦʶ 24ʭ7, ʪʦʙʪʦ 24 ʛʦʜʠʥʠ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ 7 ʜʥʽʚ ʪʠʞʥʷ.  

ɸʣʛʦʨʠʪʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ɼʝʣʴʬʠ ʜʣʷ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦ ʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦ ʾ ɸʉʋ ʆʂɯ (ʨʠʩ.2.9) ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ, ɦ ʦ ʧʦʜʘʥʽ ʥʠʞʯʝ [49]. 
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1

1
i

iQʅ

iQ

ɸʥʘʣʽʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʦʙʫʜʦʚʠ 

ʇɻɸʉʋ ʆʂɯ. ʌʦʨʤʫʚʘʥʥʷ ʾʭ ʥʦʤʝʥʢʣʘʪʫʨʠ  

ʌʦʨʤʫʚʘʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʢʨʠʪʝʨʽʾʚ (ʧʦʢʘʟʥʠʢʽʚ), ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 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=  

ʈʘʥʞʠʨʫʚʘʥʥʷ  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 ʫʟʘʛʘʣʴʥʝʥʠʭ ʟʥʘʯʝʥʴ ʢʨʠʪʝʨʽʾʚ iv  ʪʘ ʾʭ ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 

ʧʨʠʧ
q

ʥʦʨʤ
q ii

vv ²   

ʥ ̔

ʪʘʢ 

ʂʨʠʪʝʨʽʡ 

ʚʽʜʧʦʚʽʜʘʻ ʫʤʦʚʽ 

ʟʘʜʘʯʽ  

ʆʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ qïʛʦ ʇɻ ɸʉʋ ʆʂɯ ʟʘ iv  ʢʨʠʪʝʨʽʻʤ 
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1

1

Öö
÷

õ
æ
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=
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ʃʇʈ
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q Rv
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K
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ɺʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʇɻ ɸʉʋ ʆʂɯ ʟʘ ʫʤʦʚʠ, ʱʦ max=total
qK  

ʈʠʩ. 2.9. ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʘ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ 

ʇʦʯʘʪʦʢ  

ʂʽʥʝʮʴ  
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ɽʪʘʧ 1. ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʫ ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʾ ʪʘ ʚʠʷʚʣʝʥʥʷ ʾʾ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʩʘʤʝ ʤʥʦʞʠʥ (ʪʘʙʣ.2.11): 

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

eff
ɸʈʄʂ ), ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ (fynkc

ʇɿK ) ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ (racion
ʇɿK ) ʇɿ ʩʝʨʝʜ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ 

ʚʠʙʨʘʪʠ ʥʘʡʢʨʘʱʠʡ;  

ʧʦʢʘʟʥʠʢʽʚ iY, ʜʝ ni ,1= , 12=n , ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʤʫʪʴ ʢʨʠʪʝʨʽʡ jY

(ʛʦʪʦʚʥʦʩʪʽ, ʙʝʟʧʝʨʝʙʽʡʥʦʩʪʽ, ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ, ʟʤʽʥʶʚʘʥʦʩʪʽ, 

ʟʤʽʥʶʚʘʥʦʩʪʽ, ʚʠʚʯʘʻ ʤʦʩʪʽ, ʘʜʘʧʪʦʚʘʥʦʩʪʽ, ʧʨʦʩʪʦʪʠ ʽʥʩʪʘʣʷʮʽʾ, ʚʽʜʢʨʠʪʦʩʪʽ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʻʜʠʥʦʛʦ ʊʂ ʧʨʦʩʪʦʨʫ ʪʘ ʟʘʭʠʱʝʥʦʩʪʽ). 

 

ʊʘʙʣʠʮʷ 2.11 

ʆʮʽʥʢʘ ʢʨʠʪʝʨʽʾʚ ʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ɸʉʋ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʘ  

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ 

ʂʨʠʪʝʨʽʡ 
ʦʮʽʥʢʠ 
ɸʉʋ 

ɺʘʛʘ ʢʨʠ 
ʪʝʨʽʶ 
ʦʮʽʥʢʠ 

iR  

ʇʦʢʘʟʥʠʢ ʢʨʠʪʝʨʽʶ 

ʌʫʥʢʮʽʷ, ʱʦ ʧʨʠʪʘʤʘʥʥʘ ʧʦʢʘʟʥʠʢʫ 
ʄʽʨʘ  
ʚʠʤʽʨʫ 

ʐʢʘʣʘ 
ʚʠʤʽʨʫ 

ʅʘʜʽʡʥʽʩʪʴ 
ʤʘʛʽʩʪʨʘʣʴ 
ʤʘʛ ʄɯ 

nad
MIK = 

3.864 

ɻʦʪʦʚʥʽʩʪʴ: ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʨʦʙʦʪʠ ʦʙʣ..ʣʽʥʽʡʥʦʛʦ ʪʨʘʢʪʫ ʽʤʦʚʽʨʥʽʩʪʴ 0.1-0.99 
ɹʝʟʧʝʨʝʙʽʡʥʩʪʴ: ʩʝʨʝʜʥʽʡ ʯʘʩ ʤʽʞ ʚʽʜʤʦʚʘʤʠ ʛʦʜ. 200-5000 
ɺʽʜʥʦʚʣʶʚʘʥʽʩʪʴ: ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʜ. 2-100 

ʌʫʥʢʮʽʦʥʘʣ
ʴʥʽʩʪʴ ʇɿ 

fynkc
ʇɿK

=0.346 

ɼʦʩʪʫʧʥʽʩʪʴ: ʚʽʜʥʦʩʥʠʡ ʯʘʩ ʧʨʘ ʮʝʟʜʘʪʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʤʦʚʽʨʥʽʩʪʴ 0.1-0.99 

ɿʤʽʥʶʚʘʥʽʩʪʴ: ʪʨʠʚʘʣʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʟʤʽʥ ʛʦʜ. 1-1000 

ɿʘʤʽʥʶʚʘʥʽʩʪʴ: ʪʨʠʚʘʣʽʩʪʴ ʟʘʤʽʥʠ ʢʦʤʧʦʥʝʥʪʽʚ ʇɿ ʛʦʜ. 1-100 

ʈʘʮʽʦʥʘʣʴʥʽ
ʩʪʴ ʇɿ 

racion
ʇɿK

=1.175 

ɺʠʚʯʘʻʤʽʩʪʴ: ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʚʯʝʥʥʷ ʽ ʟʘʩʪʦʩ.ʇɿ ʯʦʣ./ʛʦʜ. 1-1000 
ɸʜʘʧʪʦʚʘʥʽʩʪʴ: ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʯʦʣ./ʛʦʜ. 1-100 

ʇʨʦʩʪʦʪʘ ʫʩʪʘʥʦʚʢʠ: ʪʨʠʚʘʣʽʩʪʴ ʽʥʩʪʘʣʷʮʽʾ ʇɿ ʯʦʣ./ʛʦʜ. 1-100 

ɽʬʝʢʪʠʚ-
ʥʽʩʪʴ  ɸʈʄ 

eff
ɸʈʄK

=0,9 

ɺʽʜʢʨʠʪʽʩʪʴ: ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʫ ʩʢʣʘʜʽ ɸʉʋ ʧʦʨʷʜʢʦʚʘ 1-10 
ɿʘʙʝʟʧʝʯʝʥʥʷ ʻʜʠʥʦʛʦ ʊʂ ʧʨʦʩʪʦʨʫ: ʚʥʫʪʨʽʰʥʴʦ ʩʠʩʪʝʤʥʘ 
ʽʥʬʦʨʤʘʮʽʡʥʘ ʟʚʷôʟʥʽʩʪʴ 

ʧʦʨʷʜʢʦʚʘ 1-10 

ɿʘʭʠʱʝʥʽʩʪʴ: ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʧʦʨʷʜʢʦʚʘ 1-10 

ʇʨʠʤʽʪʢʘ: ʂʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ʽʻʨʘʨʭʽʾ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʩʠʭʦʬʽʟʠʯʥʦʾ ʛʽʧʦʪʝʟʠ 

ʄʽʣʣʩʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʨʠ ʮʴʦʤʫ 97· . ʃʶʜʠʥʘ ʥʝ ʤʦʞʝ ʦʜʥʦʯʘʩʥʦ ʧʦʨʽʚʥʶʚʘʪʠ ʙʽʣʴʰʝ ʥʽʞ 

.- 27+  ʦʙ'ʻʢʪʽʚ. 

  

ɽʢʩʧʝʨʪʠ ʨʘʟʦʤ ʽʟ ɿʘʤʦʚʥʠʢʦʤ ʧʨʠʟʥʘʯʘʶʪʴ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʞʣʠʚʦʩʪʽ ʜʣʷ ilg  - l-

ʛʦ ʧʦʢʘʟʥʠʢʘ  ̔ -ʛʦ ʢʨʠʪʝʨʽʶ. ɼʣʷ ʮʴʦʛʦ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʫ ʰʢʘʣʫ:  

5 ï ʜʦʩʠʪʴ ʚʘʞʣʠʚʦ, ʱʦʙ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʤʘʚ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ;  

4 ï ʚʘʞʣʠʚʦ, ʱʦʙ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʤʘʚ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ;  

3 ï ʜʦʙʨʝ ʙ ʤʘʪʠ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ;  

2 ï ʢʦʨʠʩʥʦ ʤʘʪʠ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ;  

1 ï ʚʽʜʯʫʪʥʠʭ ʚʪʨʘʪ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, - ʚʠʭʦʜʷʯʠ ʧʨʠ ʮʴʦʤʫ ʟ ʪʦʛʦ, ʱʦ 

ʚʘʛʘ ʥʘʡʤʝʥʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ) ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ ʦʜʠʥʠʮʽ.  

ɽʪʘʧ 2. ɽʢʩʧʝʨʪʠ ʦʮʽʥʶʶʪʴ l-ʡ ʧʦʢʘʟʥʠʢ -̔ʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ) - j
ilK  ʟ 

ʧʦʛʣʷʜʫ ʧʦʚʥʦʪʠ ʨʝʘʣʽʟʘʮʽʾ ʚʣʘʩʪʠʚʦʾ ʡʦʤʫ ʬʫʥʢʮʽʾ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʠʜʝʘʣl

lj
ilK
h

h
= , ni ,1= , inl ,1= , mj ,1= , j

ilK [ ]1,0Í .   (2.26) 

ʜʝ lh ï ʨʘʭʫʥʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ l-ʛʦ ʧʦʢʘʟʥʠʢʘ -̔ʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ), ʱʦ  

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʚʥʦʪʫ ʨʝʘʣʽʟʘʮʽʾ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʬʫʥʢʮʽʾ; 
ʠʜʝʘʣlh  ï ʽʜʝʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʪʘʢʠʭ ʦʜʠʥʠʮʴ (ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʚ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚʘʭ ʥʘ ʩʪʚʦʨʝʥʥʷ ɸʉʋ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʟʘʚʜʘʥʥʽ); n  ï ʢʽʣʴʢʽʩʪʴ ʢʨʠʪʝʨʽʾʚ; in  ï ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ -̔

ʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ). m ï ʢʽʣʴʢʽʩʪʴ ʟʘʜʽʷʥʠʭ ʚ ʨʦʙʦʪʽ ʝʢʩʧʝʨʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʨʘʥʽ ʢʨʠʪʝʨʽʾ (ʚʣʘʩʪʠʚʦʩʪʽ) ʦʮʽʥʶʚʘʥʥʷ ɸʉʋ ʆʂɯ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʨʘʞʝʥʽ ʯʝʨʝʟ ʯʠʩʝʣʴʥʽ ʧʦʢʘʟʥʠʢʠ.  

ɽʪʘʧ 3. ɽʢʩʧʝʨʪʠ ʧʨʦʚʦʜʷʪʴ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ -̔ʛʦ ʢʨʠʪʝʨʽʶ. ʇʨʠ ʮʴʦʤʫ j
qil

x  

- ʨʘʥʛ -̔ʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ) ʧʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ ʨʽʰʝʥʥʶ q, ʧʨʠʧʠʩʫʚʘʥʠʡ 

j -ʤ ʝʢʩʧʝʨʪʦʤ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

j
qil

x = ( )ä
=

ÖÖ
in

l
ilil

i

K
n 1

1
g  , Qq ,1= , (2.27) 

ʜʝ ilK  ï ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ l-ʛʦ ʧʦʢʘʟʥʠʢʘ -̔ʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ); 

ilg  ï ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʘʞʣʠʚʦʩʪʽ l-ʛʦ ʧʦʢʘʟʥʠʢʘ -̔ʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ); 

Q ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ɸʉʋ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʮʽʥʶʚʘʥʥʶ. 

ɽʪʘʧ 4. ɽʢʩʧʝʨʪʘʤʠ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘʭʦʜʠ ʱʦʜʦ: 

ʧʦ-ʧʝʨʰʝ, ʬʦʨʤʫʚʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʾ ʪʘʙʣʠʮʽ ʟ ʢʦʤʧʣʝʢʩʥʠʭ ʦʮʽʥʦʢ -̔ʭ ʢʨʠʪʝʨʽʾʚ 

(ʚʣʘʩʪʠʚʦʩʪʝʡ) ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ɸʉʋ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, 

ʦʪʨʠʤʘʥʠʭ ʥʠʤʠ ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʽʚ ʨʦʙʦʪʠ; 

ʧʦ-ʜʨʫʛʝ, ʩʫʤʘʨʥʦʛʦ ʨʘʥʞʠʨʫʚʘʥʥʷ ʟʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ q : 

....,,
11

21
ää
==

m

j

j
q

m

j

j
q

xx  (2.28) 

ʜʝ x  ï ʨʘʥʛ -̔ʛʦ ʢʨʠʪʝʨʽʶ ʧʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ ʨʽʰʝʥʥʶ q  (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

1=q ), ʧʨʠʧʠʩʫʚʘʥʦʛʦ j -ʤ ʝʢʩʧʝʨʪʦʤ; m ï ʢʽʣʴʢʽʩʪʴ ʟʘʜʽʷʥʠʭ ʚ ʨʦʙʦʪʽ ʝʢʩʧʝʨʪʽʚ. 

ʧʦ-ʪʨʝʪʻ, ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʟʛʦʜʠ qW  ʤʽʞ ʽʩʥʫʶʯʠʤʠ ʜʫʤʢʘʤʠ 

ʬʘʭʽʚʮʽʚ ʟʘ ʬʦʨʤʫʣʦʶ [47, 48]: 

( ) ( )
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1

1
2

1

 (2.29) 

ʜʝ jt  - ʯʠʩʣʦ ʧʦʚʪʦʨʝʥʴ ʢʦʞʥʦʛʦ ʨʘʥʛʫ ʚ ʨʘʥʞʠʨʫʚʘʥʥʽ, ʱʦ ʥʘʜʘʥʝ j -ʤ ʝʢʩʧʝʨʪʦʤ. 

ʗʢʱʦ 0=qW , ʪʦ ʧʦʛʦʜʞʝʥʘ ʪʦʯʢʘ ʟʦʨʫ ʬʘʭʽʚʮʽʚ ʟ ʜʘʥʦʛʦ ʨʘʥʞʠʨʫʚʘʥʥʷ ʚʽʜʩʫʪʥʷ.  
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ʗʢʱʦ 1=qW  - ʧʦʛʦʜʞʝʥʽʩʪʴ ʜʫʤʦʢ ʧʦʚʥʘ. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʯʠʤʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ 

7¢n  ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʘʪʠ ʨʦʟʧʦʜʽʣʠ ʌʽʰʝʨʘ, ʧʨʠ 7>n  - ʨʦʟʧʦʜʽʣ 
2c .  

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚ ʭʦʜʽ ʦʮʽʥʶʚʘʥʥʷ ʜʦʚʽʣʴʥʦʾ ɸʉʋ m  ʝʢʩʧʝʨʪʘʤʠ ʙʫʣʘ 

ʩʬʦʨʤʦʚʘʥʘ ʥʘʩʪʫʧʥʘ ʪʘʙʣʠʮʷ ʜʘʥʠʭ (ʪʘʙʣ. 2.12). ɰʭ ʟʥʘʯʝʥʥʷ ʦʢʨʫʛʣʝʥʽ ʜʦ ʮʽʣʦʛʦ: 

 

ʊʘʙʣʠʮʷ 2.12 

ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ˉ  
ʝʢʩʧʝʨʪʘ 

ʂʨʠʪʝʨʽʡ  (ʚʣʘʩʪʠʚʽʩʪʴ) 
j
qil

x  

ʅʘʜʽʡʥʽʩʪʴ  
ʄɯ 

ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 
ʇɿ 

ʈʘʮʽʦʥʘʣʴʥʽʩʪʴ 
ʇɿ 

ɽʬʝʢʪʠʚʥʽʩʪʴ  
ɸʈʄ 

1 1 2 4 3 
2 2 3 1 4 
3 3 2 1 4 
4 1 2 3 4 
5 1 3 4 2 
6 1 2 3 4 
7 1 2 4 3 
8 2 3 1 4 
9 3 4 2 1 
10 1 2 4 3 

ʉʫʤʘʨʥʽ ʨʘʥʛʠ 

ʢʨʠʪʝʨʽʾʚ äx  
16 25 27 32 

ʈʘʥʞʠʨʫʚʘʥʥʷ 
ʢʨʠʪʝʨʽʾʚ 

1 2 3 4 

 

ɺʠʭʦʜʷʯʠ ʟʽ ʟʥʘʯʝʥʴ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 2.22, ʢʦʝʬʽʮʽʻʥʪ ʟʛʦʜʠ, 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ (4.5) ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ: 

( ) ( )

( )
268.0

4410
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ɿʘʩʪʦʩʫʚʘʚʰʠ ʜʣʷ ʦʮʽʥʢʠ ʟʥʘʯʠʤʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʩʪʘʪʠʩʪʠʯʥʽ 

ʪʘʙʣʠʮʽ ʨʦʟʧʦʜʽʣʫ ʌʽʰʝʨʘ ʜʣʷ 4=n  ʡ 268.0=qW  ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʧʦʛʦʜʞʝʥʽʩʪʴ ʤʽʞ ʜʫʤʢʘʤʠ ʝʢʩʧʝʨʪʽʚ ʽʩʥʫʻ ʟ ʽʤʦʚʽʨʥʽʩʪʶ 99.0º . 

ʇʨʝʜʩʪʘʚʠʚʰʠ ʨʝʟʫʣʴʪʘʪʠ ʪʘʙʣʠʮʽ 2.22 (ʩʫʤʘʨʥʽ ʨʘʥʛʠ ʢʨʠʪʝʨʽʾʚ 

(ʚʣʘʩʪʠʚʦʩʪʝʡ)) ʫ ʚʠʛʣʷʜʽ ʚʝʢʪʦʨʘ-ʨʷʜʢʘ: 32272516==ä
j

qil
xx  

ʽ ʧʦʟʥʘʯʠʚʰʠ ʚʘʛʫ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ) ʯʝʨʝʟ 21 =v , 

ʘ ʥʘʡʤʝʥʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ) ʯʝʨʝʟ 14 =v  ʧʦ ʬʦʨʤʫʣʽ [49]: 

( )41

41

4

4 vv
yy

yy
vv

q

q -Ö
-

-
+=  (2.30) 

ʟʥʘʡʜʝʤʦ ʚʘʛʠ ʽʥʰʠʭ ʢʨʠʪʝʨʽʾʚ (ʚʣʘʩʪʠʚʦʩʪʝʡ), ʜʝ: 

161 =y  - ʩʫʤʘʨʥʠʡ ʨʘʥʛ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ; 

324 =y  - ʩʫʤʘʨʥʠʡ ʨʘʥʛ ʥʘʡʤʝʥʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ. 
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ʇʽʩʣʷ ʦʙʯʠʩʣʝʥʴ ʦʪʨʠʤʘʻʤʦ: 44.12 =v , 31.13 =v . 

ʇʨʦʚʽʚʰʠ ʥʦʨʤʫʚʘʥʥʷ ʨʦʟʨʘʭʦʚʘʥʠʭ ʚʘʛ ʢʨʠʪʝʨʽʾʚ (ʚʣʘʩʪʠʚʦʩʪʝʡ) - 1v , 2v , 3v  ʽ 

4v  ʟʘ ʬʦʨʤʫʣʦʶ ä
=

=
n

i
ii

ʥʦʨ
i vvv

1

 ( 4=n ), ʩʬʦʨʤʫʻʤʦ ʪʘʙʣʠʮʶ 2.13.  

ʊʘʙʣʠʮʷ 2.13 

ʅʦʨʤʦʚʘʥʽ ʚʘʛʠ ʢʨʠʪʝʨʽʾʚ (ʚʣʘʩʪʠʚʦʩʪʝʡ) 

 

ʂʨʠʪʝʨʽʡ  (ʚʣʘʩʪʠʚʽʩʪʴ) 

ʅʘʜʽʡʥʽʩʪʴ  

ʄɯ 

ʌʫʥʢʮʽʦʥʘʣʴʥ

ʽʩʪʴ ʇɿ 

ʈʘʮʽʦʥʘʣʴʥʽʩʪʴ 

ʇɿ 

ɽʬʝʢʪʠʚʥʽʩʪʴ  

ɸʈʄ 

ʅʦʨʤʦʚʘʥʘ ʚʘʛʘ ʢʨʠʪʝʨʽʶ 

(ʚʣʘʩʪʠʚʦʩʪʽ) 
ʥʦʨʤ

qv  
0.347 0.250 0.227 0.176 

 

ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʟʛʦʜʠ qW  ʧʦ ʨʘʥʞʠʨʫʚʘʥʥʶ ʧʨʦʧʦʥʦʚʘʥʠʭ ʢʨʠʪʝʨʽʾʚ 

(ʚʣʘʩʪʠʚʦʩʪʝʡ) ʤʦʞʣʠʚʦ ʧʦ ʯʝʨʟʽ ʚʠʢʣʶʯʘʪʠ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʝʢʩʧʝʨʪʽʚ [44]. 

ɺʠʢʣʶʯʘʻʪʴʩʷ ʘʙʦ ʞ ʧʦʷʩʥʶʻ ʩʚʽʡ ʧʽʜʭʽʜ ʜʦ ʨʘʥʞʠʨʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ (ʚʣʘʩʪʠʚʦʩʪʝʡ), ʷʢ 

ʧʨʘʚʠʣʦ, ʝʢʩʧʝʨʪ, ʜʫʤʢʘ ʷʢʦʛʦ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʛʦʜʠ ʽʥʰʠʭ 

ʬʘʭʽʚʮʽʚ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʦ ʬʦʨʤʫʣʘʭ (2.27) ï (2.30) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ 

ʦʮʽʥʢʠ -̔ʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ), ʘ ʧʦ ʬʦʨʤʫʣʽ (2.31) ï ʾʭʥʷ ʚʘʛʘ. ʆʩʪʘʪʦʯʥʝ 

ʥʦʨʤʫʚʘʥʥʷ ʚʘʛ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʨʠʪʝʨʽʾʚ (ʚʣʘʩʪʠʚʦʩʪʝʡ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʦʥʢʨʝʪʥʫ 

ɸʉʋ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʟʛʦʜʠ. 

ʗʢʱʦ ʨʦʣʴ m  ʝʢʩʧʝʨʪʽʚ ʚʠʢʦʥʫʻ ʣʠʰʝ ʦʩʦʙʘ, ʫʧʦʚʥʦʚʘʞʝʥʘ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ 

(ʆʇʈ), ʪʦ ʩʫʤʘʨʥʽ ʨʘʥʛʠ ʢʨʠʪʝʨʽʾʚ (ʚʣʘʩʪʠʚʦʩʪʝʡ) ʟʛʽʜʥʦ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 2.14 

ʤʘʪʠʤʫʪʴ ʚʠʜ: 91,265,136,153,3==ä
j
qil

xx . 

ʊʦʜʽ, ʧʦʟʥʘʯʠʚʰʠ: 

1) ʚʘʛʫ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ) ʯʝʨʝʟ 21=v , ʘ 

ʥʘʡʤʝʥʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ) ʯʝʨʝʟ 12 =v ; 

2) ʩʫʤʘʨʥʠʡ ʨʘʥʛ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʯʝʨʝʟ 36,11=y , 

ʩʫʤʘʨʥʠʡ ʨʘʥʛ ʥʘʡʤʝʥʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ  53,32 =y  

ʟʘ ʬʦʨʤʫʣʦʶ ( )21
21

2
2 vv

yy

yy
vv

q
q -Ö

-

-
+= , ʦʪʨʠʤʘʻʤʦ: 

ʊʘʙʣʠʮʷ 2.14 

ʈʝʘʣʴʥʽ ʪʘ ʥʦʨʤʦʚʘʥʽ ʚʘʛʠ ʢʨʠʪʝʨʽʾʚ (ʚʣʘʩʪʠʚʦʩʪʝʡ) ɸʉʋ 

ʟʘ ʫʤʦʚʠ 1 ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʆʇʈ 

 

ʂʨʠʪʝʨʽʡ  (ʚʣʘʩʪʠʚʽʩʪʴ) 

ʅʘʜʽʡʥʽʩʪʴ  

ʄɯ 

ʌʫʥʢʮʽʦʥʘʣʴ

ʥʽʩʪʴ ʇɿ 

ʈʘʮʽʦʥʘʣʴʥʽʩʪʴ 

ʇɿ 

ɽʬʝʢʪʠʚʥʽʩʪʴ  

ɸʈʄ 

ʈʝʘʣʴʥʘ ʚʘʛʘ ʢʨʠʪʝʨʽʶ 

(ʚʣʘʩʪʠʚʦʩʪʽ) 
1,000 2,000 1,867 1,286 

ʅʦʨʤʦʚʘʥʘ ʚʘʛʘ ʢʨʠʪʝʨʽʶ 

(ʚʣʘʩʪʠʚʦʩʪʽ) 
ʥʦʨʤ

qv  
0.163 0.325 0.303 0.209 

ʈʘʥʞʠʨʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ 4 1 2 3 
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ɽʪʘʧ 5. ʆʩʦʙʘ, ʱʦ ʫʧʦʚʥʦʚʘʞʝʥʘ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ (ʆʇʈ) ʧʨʦʚʦʜʠʪʴ 

ʧʦʨʽʚʥʷʥʥʷ ʥʦʨʤʦʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʟʥʘʯʝʥʥʷ, ʱʦ ʧʨʠʡʥʷʚ ʧʝʚʥʠʡ ʢʨʽʪʝʨʽʡ (ʚʣʘʩʪʠʚʽʩʪʴ) 

ʟ ʧʨʠʧʫʩʪʠʤʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʚʠʟʥʘʯʝʥʠʤʠ ʫ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚʘʭ ʥʘ ʩʪʚʦʨʝʥʥʷ ɸʉʋ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʟʘʚʜʘʥʥʽ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʫʤʦʚʠ ʢʨʠʪʝʨʽʡ (ʚʣʘʩʪʠʚʽʩʪʴ) 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ ʪʘʢʠʡ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʧʨʦʡʰʦʚ ʚʠʧʨʦʙʫʚʘʥʥʷ.  

ɽʪʘʧ 6. ʆʇʈ ʦʙʯʠʩʣʶʻ [49] ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ɸʉʋ 

total
qK  ʟʘ ʢʦʞʥʠʤ q -ʤ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʧʦʙʫʜʦʚʠ ɸʉʋ ʟʘ ʬʦʨʤʫʣʦʶ: 

total
qK = ( ) %100

1

1

Ööö
÷

õ
ææ
ç

å
ÖÖä

=

n

i

ʆʇʈ
i

ʥʦʨʤ
q

Rv
n i

  (2.31) 

ʜʝ ʥʦʨʤ
qi

v  ï ʥʦʨʤʦʚʘʥʘ ʚʘʛʘ -̔ʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ); 

ʆʇʈ
iR  ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʘʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʞʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ 

(ʚʣʘʩʪʠʚʦʩʪʽ), ʚʠʟʥʘʯʝʥʝ m ʥʝʟʘʣʝʞʥʠʤʠ ʝʢʩʧʝʨʪʘʤʠ: äää
===

=
m

j

n

i

ʥʦʨ
ij

m

j

ʥʦʨ
ij

ʆʇʈ
i RRR

1 11

; 

ʥʦʨ

ijR - ʥʦʨʤʦʚʘʥʘ ʚʘʛʘ -̔ʛʦ ʢʨʠʪʝʨʽʶ (ʚʣʘʩʪʠʚʦʩʪʽ) ʟʘ q -ʤ  ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ 

ʧʦʙʫʜʦʚʠ ɸʉʋ, ʧʨʠʧʠʩʫʚʘʥʘ j -ʤ ʝʢʩʧʝʨʪʦʤ ä
=

=
n

i

ijij
ʥʦʨ
ij RRR

1

. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʆʇʈ
ijR  ʢʦʞʥʦʛʦ ʟ ʢʨʠʪʝʨʽʾʚ (ʚʣʘʩʪʠʚʦʩʪʝʡ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʥʽ ʟ ʤʘʪʨʠʮʽ 

ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʩʢʣʘʜʝʥʦʾ ʥʘ ʦʩʥʦʚʽ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʧʦʚʥʝʥʥʷ 

ʪʘʙʣʠʮʽ-ʘʥʢʝʪʠ (ʪʘʙʣ. 4.2): 

nmnjn

imiji

mj

RRR

RRR

RRR

......

...............

......

...............

......

1

1

1111

, ni ,1=  , mj ,1= , 

ʜʝ n  ï ʢʽʣʴʢʽʩʪʴ ʢʨʠʪʝʨʽʾʚ (ʚʣʘʩʪʠʚʦʩʪʝʡ); m ï ʢʽʣʴʢʽʩʪʴ ʟʘʜʽʷʥʠʭ ʚ ʨʦʙʦʪʽ ʝʢʩʧʝʨʪʽʚ. 

ʗʢʱʦ ʨʦʟʛʣʷʜʫ ʧʽʜʣʷʛʘʻ q  ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ ʧʦʙʫʜʦʚʠ ɸʉʋ, ʪʦ 

ʦʩʪʘʪʦʯʥʠʡ ʚʠʙʽʨ ʩʝʨʝʜ ʥʠʭ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ 

ʧʽʜʩʪʘʚʽ ʥʘʩʪʫʧʥʦʛʦ ʧʨʘʚʠʣʘ: ʷʢʱʦ total
q

total
q KK 1+² , ʪʦ q -ʡ ʚʘʨʽʘʥʪ ɸʉʋ ʻ ʙʽʣʴʰʝ 

ʷʢʽʩʥʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1+q  ʪʘ ʥʘʚʧʘʢʠ; ʷʢʱʦ total
q

total
q KK 1+= , ʪʦ ʚʘʨʽʘʥʪʠ ʨʽʚʥʦʟʥʘʯʥʽ. 

ɿʘ ʨʘʮʽʦʥʘʣʴʥʠʡ ʩʝʨʝʜ ʧʦʨʽʚʥʶʚʘʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʦʙʫʜʦʚʠ ɸʉʋ ʆʂɯ 

ʘʙʦ ʞ ʫ ʚʠʧʘʜʢʫ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʆʇʈ ʦʙʠʨʘʻ ʪʦʡ ʚʘʨʽʘʥʪ ɸʉʋ, 

ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ max=total
qK  [49]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʜʘʩʪʴ ʆʇʈ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʚʧʣʠʚʫ 

ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ ʥʘ ʷʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʇɻ ɸʉʋ ʆʂɯ, ʦʙʯʠʩʣʶʚʘʪʠ ʢʦʤʧʣʝʢʩʥʽ 
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ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʾʾ ʢʦʥʢʫʨʫʶʯʠʭ ʚʘʨʽʘʥʪʽʚ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ, 

ʦʮʽʥʶʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʨʠ ʟʤʽʥʽ ʤʽʨʢʫʚʘʥʴ ʫʯʘʩʥʠʢʽʚ 

ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ ʪʦʱʦ. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʩʦʙʘ, ʱʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ 

ʟʤʦʞʝ ʩʝʨʝʜ ʜʝʷʢʦʛʦ ʨʦʟʤʘʾʪʪʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ ʦʙʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʷʢʦʩʪʽ ʚʘʨʽʘʥʪ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʉʇɸʂʂʈ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʜʨʫʛʦʛʦ ʨʦʟʜʽʣʫ 

 

ɸʉʋ ʆʂɯ, ʷʢ ʦʜʠʥ ʽʟ ʚʫʟʣʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʦʾ ʥʘ ʩʴʦʛʦʜʥʽ ʪʝʭʥʦʣʦʛʽʾ Internet, ʤʦʞʝ 

ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʠʡ ʘʙʦ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʝʚʥʠʭ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ 

ʜʷʣʴʥʦʩʪʽ, ʘʙʦ ʞ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɿʚʘʞʘʶʯʠ 

ʥʘ ʪʘʢʝ, ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʩʪʚʦʨʝʥʥʽ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ, ʜʦʮʽʣʴʥʦ 

ʚʠʟʥʘʯʠʪʠʩʴ ʷʢ ʟ ʧʨʦʪʦʪʠʧʦʤ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ, ʪʘʢ ʽ ʟ ʪʠʤ ʜʦʙʦʨʦʤ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʫʪʴ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʩʘʤʝ ʪʦʧʦʣʦʛʽʷ ʤʝʨʝʞʝʚʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʢʦʥʬʽʛʫʨʘʮʽʶ 

ʤʝʨʝʞʽ ʫ ʮʽʣʦʤʫ, ʻ ʦʜʥʦʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʩʝʨʝʜ ʽʩʥʫʶʯʠʭ ʪʦʧʦʣʦʛʽʡ ʩʫʯʘʩʥʠʭ ʂʄ ʧʨʦʪʦʪʠʧʫ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʻ, ʷʢ 

ʧʨʘʚʠʣʦ, ʥʘʩʣʽʜʢʦʤ ʜʝʷʢʦʛʦ ʢʦʤʧʨʦʤʽʩʥʦʛʦ ʨʽʰʝʥʥʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʚʘʨʪʦʩʪʽ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʩʪʦʩʦʚʥʦ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ 

ʩʠʪʫʘʮʽʾ. ɻʦʣʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʩʝʨʝʜ 

ʽʩʥʫʶʯʦʛʦ ʾʭ ʨʦʟʤʘʾʪʪʷ ʻ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʧʝʚʥʠʤ ʯʠʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʛʨʘʤʥʦ-

ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʽʥʪʝʨʬʝʡʩ ʟ ʪʦʯʢʠ ʟʦʨʫ: 

ʮʽʥʠ, ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ, ʨʦʙʽʪ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʪʦʱʦ; 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʛʥʫʯʢʦʩʪʽ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ, ʪʦʱʦ; 

ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ, ʟʘʭʠʱʝʥʦʩʪʽ ʚʽʜ ʚʽʜʤʦʚ, ʪʦʱʦ. 

ɻʨʫʥʪʫʶʯʠʩʴ ʥʘ ʟʘʟʥʘʯʝʥʠʭ ʢʨʠʪʝʨʽʷʭ ʽ ʧʦʢʘʟʥʠʢʘʭ ʚ ʨʦʙʦʪʽ ʚʠʙʽʨ ʧʨʦʪʦʪʠʧʫ 

ʪʦʧʦʣʦʛʽʾ ʄɯ ʩʝʨʝʜ ʥʠʟʢʠ ʤʦʞʣʠʚʠʭ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʛʣʦʙʘʣʴʥʠʤ 

ʧʨʽʦʨʠʪʝʪʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʦʧʦʣʦʛʽʡ - glprAB . 

ɼʣʷ ʛʘʨʘʥʪʫʚʘʥʥʷ ʪʦʯʥʦʩʪʽ ʽ ʚʽʨʦʛʽʜʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʻ 

ʥʝʦʜʤʽʥʥʠʤ ʬʘʢʪʦʨʦʤ ʥʘʜʽʡʥʦʛʦ ʽ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʋ ʆʂɯ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʨʦʙʦʯʽ ʤʽʩʮʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʢʝʨʽʚʥʠʢʽʚ ʪʘ 

ʚʠʢʦʥʘʚʮʽʚ. ɺʦʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʙʘʟʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ (ʇɽʆʄ), 

ʪʠʧʦʚʦʛʦ ʘʙʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʦʛʦ 
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ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʾ ʚ ʨʦʙʦʪʽ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʦʟʚʦʣʷʻ ʟʘ ʙʝʟʨʦʟʤʽʨʥʠʤ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ max
prodyktP  ʟ ʜʝʢʽʣʴʢʦʭ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʨʦʧʦʟʠʮʽʡ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʦʙʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ, ʷʢʠʡ ʬʫʥʢʮʽʦʥʫʚʘʪʠʤʝ ʫ ʻʜʠʥʦʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʚʠʤʦʛʘʤ 

ʚʽʜʢʨʠʪʦʩʪʽ, ʟʘʭʠʱʝʥʦʩʪʽ, ʷʢʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʢʦʤʧʘʢʪʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ, ʣʝʛʢʦʩʪʽ ʥʘʣʘʰʪʦʚʫʚʘʥʥʷ, ʧʨʦʩʪʦʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʘ ʧʦʝʪʘʧʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʩʽʭ ʧʨʦʮʝʩʽʚ ʜʽʷʣʴʥʦʩʪʽ ɸʉʋ ʆʂɯ ʪʘ ɸʈʄ 

ʟʦʢʨʝʤʘ ʧʦʪʨʝʙʫʻ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʾʭ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʇɿ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ 

ʨʦʙʦʪʽ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʢʦʨʠʩʥʦʩʪʽ ʇɿ 

ʦʜʥʘʢʦʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʩʘʤʝ ʛʦʣʦʚʥʽ ʬʫʥʢʮʽʾ (ʢʨʠʪʝʨʽʾ) ʪʘ 

ʤʥʦʞʠʥʥʽʩʪʴ ʮʽʣʝʡ ʇɿ ʪʘ ʤʦʞʣʠʚʠʡ ʝʬʝʢʪ ʚʽʜ ʾʭ ʚʟʘʻʤʦʜʽʾ, ʘ ʪʘʢʦʞ ʫʧʦʨʷʜʢʦʚʫʚʘʪʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʘʨʽʘʥʪʠ ʪʘ ʟʘ ʦʜʝʨʞʘʥʠʤʠ ʚʘʛʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʠʟʥʘʯʘʪʠ ʾʭ 

ʤʽʩʮʝ ʚ ʟʘʛʘʣʴʥʦʤʫ ʧʝʨʝʣʽʢʫ ʇɿ, ʱʦ ʧʦʨʽʚʥʶʶʪʴʩʷ. ʆʙˇʨʫʥʪʦʚʘʥʝ  ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʚ ʽʥʪʝʨʝʩʘʭ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ɸʉʋ ʩʠʩʪʝʤʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʇɿ 

ˇʨʫʥʪʫʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʥʘ ʙʝʟʨʦʟʤʽʨʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʦʢʘʟʥʠʢʘʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ 
fynnkc
ʇɿʂ  ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʇɿ  racion

ʇɿʂ .  

ɺʠʟʥʘʯʠʪʠʩʴ ʟ ʪʠʤ, ʷʢʠʡ ʚʘʨʽʘʥʪ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ 

ɸʉʋ ʆʂɯ ʥʘʙʘʛʘʪʦ ʷʢʽʩʥʽʰʠʡ ʟʘ ʘʥʘʣʦʛʽʯʥʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽ ʚʘʨʽʘʥʪʠ 

ʜʦʧʦʤʦʞʝ ʤʝʪʦʜ, ʚ ʷʢʦʤʫ ʚʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʝʟʨʦʟʤʽʨʥʦʛʦ  ʧʦʢʘʟʥʠʢʘ total
qK . ʂʨʘʱʠʤ ʟʘ ʽʥʰʽ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɸʉʋ, ʾʾ ʘʨʭʽʪʝʢʪʫʨʠ (ʟʦʢʨʝʤʘ 

ɸʈʄ) ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʣʘʩʪʠʚʠʭ ʜʣʷ ʥʝʾ ʬʫʥʢʮʽʡ 

ʚʚʘʞʘʪʠʤʝʪʴʩʷ ʪʦʡ ʚʘʨʽʘʥʪ, ʜʣʷ ʷʢʦʛʦ max=total

qK .  

ɺ ʧʝʨʩʧʝʢʪʠʚʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʨʦʟʜʽʣʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʡ ʘʧʘʨʘʪ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʤ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ʙʫʜ-ɹʷʢʦʛʦ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʡʦʛʦ ʘʧʨʦʙʘʮʽʾ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ çMATHCADè.  ʃʽʩʪʽʥʛ ʧʽʜʧʨʦʛʨʘʤ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʠʡ ʫ ɼʦʜʘʪʢʘʭ ɹ ʪʘ ɺ. 
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ʈʦʟʜʽʣ 3 

ʄɽʊʆɼ ɺʀɿʅɸʏɽʅʅʗ ɺʇʃʀɺʋ ɿɸɻʈʆɿ ʅɸ ʇʈʆʎɽʉʀ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ 

ʇɽʈʉʇɽʂʊʀɺʅʆɰ ɻɸʈɸʅʊʆɿɼɸʊʅʆɰ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɰ ʉʀʉʊɽʄʀ 

ʋʇʈɸɺʃɯʅʅʗ ʆɹôɭʂʊɸʄʀ ʂʈʀʊʀʏʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ 
 

ʋ ʧʠʪʘʥʥʷʭ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʆʂɯ, ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ 

ʟʘʭʠʩʪʫ ʚʽʜ ʩʪʦʨʦʥʥʴʦʛʦ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʪʦʨʦʥʠ, ʱʦ ʫʙʝʟʧʝʯʫʻ 

ʚʣʘʩʥʠʡ ʨʝʩʫʨ ʜʦʚʦʣʽ ʯʘʩʪʦ ʧʦʩʪʘʶʪʴ ʧʠʪʘʥʥʷ [1 ï 3]:  

1) ɦ ʦ ʩʘʤʝ ʟʘʭʠʱʘʪʠ, ʚʽʜ ʢʦʛʦ ʟʘʭʠʱʘʪʠ ʪʘ ʷʢʠʤ ʯʠʥʦʤ ʟʘʭʠʱʘʪʠ; 

2) ɦ ʦ ʻ ʦʙôʻʢʪʦʤ, ʘ ʭʪʦ ʻ ʩʫʙôʻʢʪʦʤ ʟʘʭʠʩʪʫ; 

3) ̫ ʢ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʩʪʦʨʦʥʥʽʭ ʦʩʽʙ ʰʣʷʭʦʤ ʾʾ 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ; 

4) ʷʢ ʚʽʜʥʦʚʠʪʠ ʟʘʰʠʬʨʦʚʘʥʽ ʜʘʥʽ ʟʘ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʜʘʪʥʠʡ ʯʘʩ; 

5) ̫ ʢʘ ʽʟ ʤʦʞʣʠʚʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʻ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʦʶ ʪʘ ʥʝ ʜʦʟʚʦʣʠʪʴ 

ʘʪʘʢʫʶʯʽʡ ʩʪʦʨʦʥʽ ʧʦʜʦʣʘʪʠ ʟʘʭʠʩʥʽ ʙʘʨôʻʨʠ, ʪʦʱʦ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʷʢ ʧʦʩʣʫʛʠ ʙʝʟʧʝʢʠ, ʷʢʽ 

ʥʘʜʘʚʘʪʠʤʫʪʴʩʷ ʧʝʚʥʠʤ ʦʙôʻʢʪʘʤ ʘʙʦ ʩʫʙôʻʢʪʘʤ ʟʘʭʠʩʪʫ ʪʘ ʤʝʭʘʥʽʟʤʠ ʙʝʟʧʝʢʠ ɸʉʋ 

ʆʂɯ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʮʽ ʧʦʩʣʫʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ (ʨʠʩ.3.1). 

 
ʈʠʩ.3.1 ʄʝʭʘʥʽʟʤʠ ʽ ʧʦʩʣʫʛʠ ʙʝʟʧʝʢʠ 
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ʆʙôʻʢʪʦʤ ʟʘʭʠʩʪʫ ʧʨʠ ʮʴʦʤʫ ʤʦʞʝ ʙʫʪʠ ʷʢ ʽʥʬʦʨʤʘʮʽʷ (ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ) 

ʪʘ/ʘʙʦ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʆʂɯ (ʩʠʩʪʝʤʠ ʽ ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ, ʢʘʥʘʣʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ɸʈʄ, 

ʘʢʢʘʫʥʪʠ, ʩʝʨʚʽʩʠ, ʭʦʩʪʠ, ʤʝʨʝʞʘ, ʤʝʨʝʞʝʚʽ ʩʣʫʞʙʠ), ʜʝ ɯʈ ʮʠʨʢʫʣʶʶʪʴ, ʦʙʨʦʙʣʷʶʪʴʩʷ ʽ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʪʦʙʪʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʘ ʪʘʢʦʞ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʩʫʨʩʽʚ ʷʢʦʾ ʧʝʨʝʜʘʶʪʴʩʷ, ʪʘʢ ʡ ̔ʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, 

ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʥʘ ʦʙôʻʢʪʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɯʉ. ʉʫʙôʻʢʪʦʤ ʟʘʭʠʩʪʫ ï ʷʢ ʚʣʘʩʥʠʢ 

ʽʥʬʦʨʤʘʮʽʾ, ɯʉ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʘʩʦʙʽʚ ʾʭ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢ ʡ ʢʦʨʠʩʪʫʚʘʯ, ʷʢʠʡ 

ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ɯʉ ʪʘ ʢʦʨʠʩʪʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʦʶ ʡʦʤʫ ʽʥʬʦʨʤʘʮʽʻʶ. 

ʊʨʘʜʠʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ɸʉʋ ʆʂɯ [2] 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʢʣʽʻʥʪ (ʢʦʨʠʩʪʫʚʘʯ, ʚʣʘʩʥʠʢ) ʟʘʩʪʦʩʦʚʫʶʯʠ ʤʽʞʤʝʨʝʞʝʚʽ 

ʝʢʨʘʥʠ ʪʘ ʩʠʩʪʝʤʫ ʧʘʨʦʣʽʚ, ʙʽʦʤʝʪʨʠʯʥʽ ʩʠʩʪʝʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ RAID-ʤʘʩʠʚʠ, 

ʘʥʪʠʚʽʨʫʩʥʽ ʧʨʦʛʨʘʤʠ, ʪʦʱʦ ʨʦʙʠʪʴ ʚʩʝ ʩʘʤ: ʟʘʭʠʱʘʻ ʜʘʥʽ (ʽʥʬʦʨʤʘʮʽʶ, ɯʈ) ʽ ʢʽʥʮʝʚʽ 

ʧʨʠʩʪʨʦ;ʾ ʧʨʦʚʦʜʠʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʶ, ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʘʚʪʦʨʠʟʘʮʽʶ; ʟʜʽʡʩʥʶʻ ʟʘʭʠʩʪ 

ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʧʝʨʠʤʝʪʨʫ (ʨʠʩ. 3.2).  
 

 
ʈʠʩ.3.2 ʄʝʭʘʥʽʟʤʠ ʽ ʧʦʩʣʫʛʠ ʙʝʟʧʝʢʠ 

 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʙʽʣʴʰ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨ, ʟʘʟʥʘʯʝʥʠʭ 

ʚʠʱʝ, ʢʣʽʻʥʪ (ʚʣʘʩʥʠʢ) ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʦʩʣʫʛʘʤʠ ʢʦʤʘʥʜʠ ʧʨʦʬʝʩʽʦʥʘʣʽʚ, ʷʢʘ ʚ ʢʦʤʧʣʝʢʩʽ 

ʧʨʦʚʦʜʠʪʴ ʥʠʟʢʫ ʟʘʭʦʜʽʚ ʽʟ ʟʘʭʠʩʪʫ ʧʝʨʠʤʝʪʨʫ ɯʉ ʘʙʦ ʦʙôʻʢʪʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

(ʆɯɼ), ʜʝ ʪʘʢʘ ɯʉ ʨʦʟʪʘʰʦʚʘʥʘ, ʾʾ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ (ɸʉʋ) ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ, 

ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ ʧʝʨʠʤʝʪʨʫ ʆɯɼ, ʪʦʱʦ.  

ʐʣʷʭʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʠ 
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ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ, ʥʘ ʢʰʪʘʣʪ [3]: 

ʧʦ-ʧʝʨʰʝ, ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ (ʬʦʨʤʫʚʘʥʥʷ çʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠè); 

ʧʦ-ʜʨʫʛʝ, ʟʜʽʡʩʥʝʥʥʷ ʚʠʙʦʨʫ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ (ʬʦʨʤʫʚʘʥʥʷ çʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ 

ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠè); 

ʧʦ-ʪʨʝʪʻ, ʬʦʨʤʫʚʘʥʥʷ çʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫè (ʪʦʙʪʦ, ʦʙʨʘʥʥ ̫ʩʧʦʩʦʙʽʚ, ʟʘʭʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʭ ʚ ʜʽʶ); 

ʧʦ-ʯʝʪʚʝʨʪʝ, ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣ ʁʮʽʣʽʩʥʦʩʪʽ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ ʟʘʭʠʩʪʫ 

(ʪʦʙʪʦ, ʨʝʘʣʽʭʘʮʽʷ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ). 

ʇʦʣʽʪʠʢʘ ʙʝʟʧʝʢʠ ʬʦʨʤʫʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ 

ʆɯɼ ʟ ʩʠʩʪʝʤʠ ʽʻʨʘʨʭʽʯʥʦ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʜʦʢʫʤʝʥʪʽʚ (ʤʦʜʝʣʝʡ), ʱʦ ʚʠʟʥʘʯʘʶʪʴ (ʘʙʦ 

ʚʩʪʘʥʦʚʣʶʶʪʴ) ʧʦʨʷʜʦʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʆɯɼ, ʘ ʪʘʢʦʞ ʚʠʩʫʚʘʶʪʴ 

ʚʠʤʦʛʠ ʟ ʡʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ. ʂʣʘʩʠ, ʚʠʜʠ ʪʘ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʦʜʝʣʝʡ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʦʣʽʪʠʢ ʙʝʟʧʝʢʠ ʧʦʜʘʥʦ ʥʘ ʨʠʩ.3.3. 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.3.3 ʂʣʘʩʠ, ʚʠʜʠ ʪʘ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʦʜʝʣʝʡ,  

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʦʣʽʪʠʢ ʙʝʟʧʝʢʠ 

 

ʄʦʜʝʣʴ ʟʘʛʨʦʟ ʬʦʨʤʫʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʟ ʤʝʪʦʶ ʦʧʠʩʫ ʾʭ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʠʭ 

ʜʞʝʨʝʣ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ ʟʙʠʪʢʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʟʘʚʜʘʥʠʡ, ʥʘʧʨʠʢʣʘʜ, ʜʽʻʶ 

ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ, ʬʘʣʴʰʠʚʠʤ ʇɿ ʪʘ ʟʣʦʷʢʽʩʥʠʤʠ ʰʠʬʨʫʶʯʠʤʠ ʢʦʜʘʤʠ. ɿʚʘʞʘʶʯʠ 

ʥʘ ʪʘʢʝ ʦʜʥʠʤ ʽʟ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ ʩʪʘʻ ʚʠʟʥʘʯʝʥʥʷ ʚʥʝʩʢʫ ʟʘʟʥʘʯʝʥʦʛʦ ʢʦʥʪʝʥʪʫ 

ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ɸʉʋ ʆʂɯ ʟʘʚʜʘʥʴ ʟ ʥʘʢʦʧʠʯʫʚʘʥʥʷ, ʧʝʨʝʨʦʙʢʠ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʜʦ ʪʦʛʦ ʞ ʤʘʻ ʙʫʪʠ ʟʘʚʜʘʥʥʷ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʤʝʪʦʜʽʚ ʧʨʦʪʠʜʽʾ ʜʝʩʪʨʫʢʪʠʚʥʦʤʫ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ, 

ʟʘʚʽʜʦʤʦ ʬʘʣʴʰʠʚʦʛʦ ʇɿ ʪʘ ʟʣʦʷʢʽʩʥʠʭ ʰʠʬʨʫʶʯʠʭ ʢʦʜʽʚ, ʘ ʪʘʢʦʞ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ 

ʟʘʭʠʱʝʥʦʩʪʽ ʚʽʜ ʩʪʦʨʦʥʥʴʦʛʦ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ɸʉʋ ʆʂɯ ʚ ʮʽʣʦʤʫ. 

ʄʦʜʝʣʴ 
ʟʘʛʨʦʟ 

ʄʦʜʝʣʴ ʢʦʤʧôʁ ʪʝʨʥʦʾ 
ʩʠʩʪʝʤʠ  

ʄʦʜʝʣʴ 
ʧʦʨʫʰʥʠʢʘ 

ʄʦʜʝʣʴ ʮʽʥʥʦʩʪʽ 
ʽʥʬʦʨʤʘʮʽʾ  

ʄʦʜʝʣʴ 
ʨʠʟʠʢʫ 

ʄʦʜʝʣʽ ʙʝʟʧʝʢʠ  ʄʦʜʝʣʽ ʙʝʟʧʝʢʠ  

ʄʦʜʝʣʽ ʧʦʣʽʪʠʢ 
ʙʝʟʧʝʢʠ  

 
ʇʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ: 
ʇʨʦʛʨʘʤʥʘ 
ʇʨʝʜʤʝʪʥʘ   

 

ʄʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ:  
1) ʘʥʘʣʽʟʫ ʚʨʘʟʣʠʚʦʩʪʝʡ 
ʩʠʩʪʝʤʠ ʪʘ ʟʘʛʨʦʟ ʜʣʷ 
ʥʝʾ; 

2) ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 
ʮʽʥʥʦʩʪʽ ʨʝʩʫʨʩʽʚ 
ʩʠʩʪʝʤʠ 

3) ʦʧʠʩʫ ʨʠʟʠʢʫ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

 
ʄʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ:  

1) ʌʦʨʤʫʚʘʥʥʷ ʽ ʘʥʘʣʽʟʫ 
ʧʦʣʽʪʠʢ ʙʝʟʧʝʢʠ 



102 

3.1 ʏʘʩʪʢʦʚʘ ʤʦʜʝʣʴ ʟʘʛʨʦʟ ʙʝʟʧʝʮʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ 
 

ʇʝʨʰʦʶ ʡ ʥʘʡʙʽʣʴʰ ʥʝʦʜʥʦʟʥʘʯʥʦʶ ʩʝʨʝʜ ʥʠʟʢʠ ʤʦʜʝʣʝʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʦʣʽʪʠʢ ʙʝʟʧʝʢʠ ʻ ʤʦʜʝʣʴ ʟʘʛʨʦʟ (ʨʠʩ.3.4) [4, 5]. 

 
ʈʠʩ.3.4 ʄʦʜʝʣʴ ʟʘʛʨʦʟ ɸʉʋ ʆʂɯ 

 

ɿʘʛʨʦʟʠ ʽʥʬʦʨʤʘʮʽʾ ʚ ɸʉʋ ʆʂɯ ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʠ ʮʴʦʤʫ ʷʢ ʩʫʙôʻʢʪʠʚʥʫ, ʪʘʢ ʽ 

ʦʙôʻʢʪʠʚʥʫ ʧʨʠʨʦʜʫ. ɼʞʝʨʝʣʦʤ ʟʘʛʨʦʟ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚʠʩʪʫʧʘʪʠʤʫʪʴ 

ʥʘʚʤʠʩʥʽ ʯʠ ʥʝʥʘʚʤʠʩʥʽ ʜʽʾ ʦʩʽʙ (ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʝʨʩʦʥʘʣʫ, ʟʣʦʚʤʠʩʥʠʢʽʚ ʪʦʱʦ), ʷʢʽ 

ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ɸʉʋ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʥʘʣʫ ʜʦʩʪʫʧʫ 

ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʘʙʦ ʬʽʟʠʯʥʠʡ ʜʦʩʪʫʧ ʚ ʧʨʠʤʽʱʝʥʥʷ, ʜʝ ʨʦʟʤʽʱʝʥʘ ɸʉʋ ʯʠ ʜʦ ʾʾ 

ʤʘʰʠʥʥʠʭ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ. ʈʝʡʪʠʥʛ ʟʘʛʨʦʟ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʪʫʞʥʦʩʪʝʡ ɸʉʋ ʆʂɯ ʧʦʜʘʥʦ ʥʘ ʨʠʩ.3.5 [6]. 
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ʈʠʩ.3.5 ʈʝʡʪʠʥʛ ʟʘʛʨʦʟ ɸʉʋ ʆʂɯ 

 

ɸʙʩʪʨʘʢʪʥʠʡ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʦʧʠʩ ʪʠʧʽʚ ʟʘʛʨʦʟ, ʜʞʝʨʝʣ ʾʭ ʚʠʥʠʢʥʝʥʥʷ, ʤʝʪʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ ʟʜʽʡʩʥʝʥʥʷ ʟʘʛʨʦʟ, ʘ ʪʘʢʦʞ ʦʯʽʢʫʚʘʥʠʭ ʥʘʩʣʽʜʢʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.1 

(ʌʦʨʤʘʣʽʟʦʚʘʥʘ ʤʦʜʝʣʴ ʟʘʛʨʦʟ ɸʉʋ ʆʂɯ (ʯʘʩʪʢʦʚʘ)) ʪʘ ɼʦʜʘʪʢʫ ɸ (ʌʦʨʤʘʣʽʟʦʚʘʥʘ 

ʤʦʜʝʣʴ ʟʘʛʨʦʟ ɸʉʋ ʆʂɯ (ʧʦʚʥʘ)). 
 

3.2 ʉʝʤʘʥʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʪʠʙʦʨʩʪʚʘ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʧʝʨʩʧʝʢʪʠʚʥʦʾ 

ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʪʘ ʘʪʘʢʫʶʯʦʾ ʩʪʦʨʦʥʠ 
 

ɯʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ ʱʦʜʦ ɸʉʋ ʆʂɯ ̒  ʘʪʘʢʠ (ʢʽʙʝʨʘʪʘʢʠ) ï ʥʘʚʤʠʩʥʽ ʜʽʾ, 

ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʩʧʨʷʤʦʚʘʥʽ: 

- ʥʘ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʮʽʣʽʩʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ɯʈ, ʱʦ 

ʦʙʨʦʙʣʷʶʪʴʩʷ (ʧʝʨʝʜʘʶʪʴʩʷ, ʟʙʝʨʽʛʘʶʪʴʩʷ) ʥʘ ʆʂɯ, ʦʪʨʠʤʘʥʥʷ ʅʉɼ ʜʦ ʪʘʢʠʭ ʨʝʩʫʨʩʽʚ;  

- ʥʘ ʧʦʨʫʰʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʩʪʘʣʦʛʦ ʽ ʥʘʜʽʡʥʦʛʦ ʨʝʞʠʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʋ;  

- ʧʨʦʪʠ ʦʙôʻʢʪʽʚ ʟʘʭʠʩʪʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʪʫʞʥʦʩʪʝʡ ɸʉʋ ʪʘ ʟʘʩʦʙʽʚ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢ, 

ʟʦʢʨʝʤʘ ʢʽʙʝʨʘʪʘʢ ʟ ʰʠʬʨʫʚʘʥʥʷʤ 

ʽʥʬʦʨʤʘʮʽʾ [7, 8], ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ 

ʪʠʧʦʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʾʭ ʝʪʘʧʽʚ (ʤʦʜʝʣʴ 

ʘʪʘʢ) ʚ ɸʉʋ ʆʂɯ (ʢʦʤʧôʶʪʝʨʥʠʭ 

ʩʠʩʪʝʤʘʭ ï ʂʉ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ 

ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢ (ʇɿʈɸ).  

ʄʦʜʝʣʴ ʚʢʣʶʯʘʻ ʚʽʩʽʤ ʬʘʟ 

ʘʢʪʠʚʥʠʭ ʜʽʡ ʧʦʨʫʰʥʠʢʘ ʙʝʟʧʝʢʠ (ʨʠʩ. 3.6), ʘ ʩʘʤʝ: 

0 0,2 0,4 0,6 0,8 

ˤ͙ͪͯͫ͜Σ ͭͪͦΎ͙ͤΣ ͻ͙ͪͦ͋͊͟ 

˹͔͍ͨͪ͊ͦͣͪͤ͜͜ ͒͜͝ ͔ͨͪͫͦͤ͊ͯ͡ 

˿ͨ͊ͣ  

ˤͭͪ͊ͭ͊ ͙͒͊ͤͻ ͨͪͦ ͟͜͡Ί͍ͤͭ͜ 

DoS ͭ ͊ DDoS ͊ ͙ͭ͊͟ 

͍͔̅ͤ͊ͤͫͦ͜ ΄͊ͻ͚͍ͪ͊ͫͭͦ 

˹͔͍͔ͨͪ͊ͦͣͪͤ͜ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ˱́ 

͙̅͘͜;ͤ͊ ͔͔͋ͨ͊͘͟ 

˽͎ͦ͊ͤ͊ Ύͫͭ͟͜Έ ˽˭ 

˴ͪ͊͒͗͊͜͟ ͦͤ͟ͺ͔͒ͤ͜Φͤ͜ͺͦͪͣ͊ͼ͜͝ 

0 0,2 0,4 0,6 0,8 

ˤ͙ͭ͜͟ ͙͒͊ͤͻ 

˹͔͒͋͊ͫͭ͜͡Έ ͔ͨͪͫͦͤ͊ͯ͡ 

ˤ͙ͪͯͫ͜ 

͔͙̆͊ͪ͟ 

˿ͨ͊ͣ 

ˢͨ͊ͪ͊ͭͤ͜ ͭ͊ ͎ͨͪͦͪ͊ͣͤ͜ ͋ͦ͘͝ 

˿͊͋ͦͭ͊͗ 

˴ͪ͊͒͗͊͜͟ ͦ͋͊͒ͤ͊ͤͤ͡Ύ 

˱ͤ΄͔ 
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ʊʘʙʣʠʮʷ 3.1 
ʌʦʨʤʘʣʽʟʦʚʘʥʘ ʤʦʜʝʣʴ ʟʘʛʨʦʟ ɸʉʋ ʆʂɯ (ʯʘʩʪʢʦʚʘ) 

ʊʠʧ ʟʘʛʨʦʟʠ ɼʞʝʨʝʣʦ ʟʘʛʨʦʟʠ ʄʦʞʣʠʚʠʡ ʤʝʪʦʜ (ʩʧʦʩʽʙ) ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢʠ 
ʅʘʩʣʽʜʢʠ 
ʂ ʎ ɼ 

ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʚ ʢʦʤʧʣʝʢʩ ʪʝʭʥʽʯʥʦʛʦ ʟʘʭʠʩʪʫ, ʇɿ ʪʘ ʢʦʤʧʦʥʝʥʪʠ 
ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɸʧʘʨʘʪʫʨʘ, 
ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 

ʅʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ    

ɿʘʛʨʦʟʠ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʚʝʜʝʥʥʷ / ʚʠʚʝʜʝʥʥʷ ʚʠʜʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 
ʂʦʧʽʶʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʤʘʛʥʽʪʥʠʭ ʪʘ ʽʥʰʠʭ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ 

ʇʝʨʩʦʥʘʣ, ʢʦʨʠʩʪʫʚʘʯʽ ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ + + + 

ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʨʪʘʪʠʚʥʦʾ ʨʦʟʚʽʜʫʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʱʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ 
ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ ʧʦʨʫʯ ʟ ʆɯɼ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʘʤʦʤʫ ʦʙôʻʢʪʽ  

ɸʧʘʨʘʪʫʨʘ, 
ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 

ʅʝʜʦʪʨʠʤʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ +   

ɿʘʛʨʦʟʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʜʠʩʪʘʥʮʽʡʥʝ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʪʦʱʦ ʜʣʷ 
ʢʦʧʽʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ɸʧʘʨʘʪʫʨʘ, 
ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 

ʅʝʜʦʪʨʠʤʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ +   

ɿʘʛʨʦʟʠ ʯʠʪʘʥʥʷ ʚʠʜʦʚʦʾ/ʟʘʣʠʰʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ (çʩʤʽʪʪʷè), ʱʦ ʚʠʚʦʜʠʪʴʩʷ ʥʘ 
ʝʢʨʘʥ, ʨʦʟʜʨʫʢʦʚʫʻʪʴʩʷ ʘʙʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʟʘʧʘʤôʷʪʦʚʫʶʯʠʭ ʧʨʠʩʪʨʦʷʭ 

ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 
ɿʥʘʭʦʜʞʝʥʥʷ ʚ ʩʣʫʞʙʦʚʠʭ ʧʨʠʤʽʱʝʥʥʷʭ 

ʩʪʦʨʦʥ.ʦʩʽʙ 
+   

ɿʘʛʨʦʟʠ ʨʦʟʢʨʘʜʘʥʥʷ ʤʘʛʥʽʪʥʠʭ ʥʦʩʽʾʚ ʪʘ ʜʦʢʫʤʝʥʪʽʚ, ʦʪʨʠʤʘʥʥʷ ʥʝ ʦʙʣʽʢʦʚʘʥʠʭ 
ʢʦʧʽʡ 

ɸʧʘʨʘʪʫʨʘ, ʇʨʦʛʨʘʤʠ, 
ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 

ʆʪʨʠʤʘʥʥʷ ʩʪʦʨʦʥʥʽʤʠ ʦʩʦʙʘʤʠ ʜʦʩʪʫʧʫ ʜʦ 
ʤʝʨʝʞʝʚʠʭ ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʽʥʬʦʨʤʘʮʽʾ 

+   

ɿʙʽʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ɽʄ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ɸʉʋ (ʧʨʠʩʪʨʦʾʚ 
ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦʮʝʩʦʨʽʚ, ʣʽʥʽʡ ʟʚôʷʟʢʫ ʪʦʱʦ) 

ɸʧʘʨʘʪʫʨʘ ʂʘʥʘʣʘʤʠ ʧʦʙʽʯʥʠʭ ɽʄɺ ʽ ʥʘʚʝʜʝʥʴ +   

ɿʙʽʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʧʦʙʽʯʥʠʭ ʥʘʚʝʜʝʥʴ ʥʘ ʜʦʧ.ʟʘʩʦʙʠ ʪʘ 
ʩʠʩʪʝʤʠ (ʤʝʨʝʞʽ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ, ʰʠʥʠ ʟʘʟʝʤʣʝʥʥʷ, ʪʦʱʦ) 

ɸʧʘʨʘʪʫʨʘ ʂʘʥʘʣʘʤʠ ʧʦʙʽʯʥʠʭ ɽʄɺ ʽ ʥʘʚʝʜʝʥʴ +   

ʅʝʟʘʢʦʥʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʘʧʘʨʘʪʫʨʠ ɸʉʋ, ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʪʘ 
ʟʘʟʝʤʣʝʥʥʷ 

ɸʧʘʨʘʪʫʨʘ, 
ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 

ʂʘʥʘʣʘʤʠ ʧʦʙʽʯʥʠʭ ɽʄɺ ʽ ʥʘʚʝʜʝʥʴ + + + 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʢʣʘʜʥʠʭ ʽ ʜʠʩʪʘʥʮʽʡʥʠʭ ʧʽʜʩʣʫʭʦʚʫʶʯʠ ʧʨʠʩʪʨʦʾʚ 
ɸʧʘʨʘʪʫʨʘ, 

ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 
ʂʘʥʘʣʘʤʠ ʧʦʙʽʯʥʠʭ ɽʄɺ ʽ ʥʘʚʝʜʝʥʴ +   

ʇʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʪʝʣʝʬʦʥʥʠʭ ʨʦʟʤʦʚ 
ɸʧʘʨʘʪʫʨʘ, 

ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 
ʂʘʥʘʣʘʤʠ ʇɽʄɺʽʅ 

ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʧʽʜʢʣʶʯʝʥʥʷ 
+   

ɿʤʽʥʘ ʫʤʦʚ ʬʽʟʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: ʘʚʘʨʽʾ, ʩʪʠʭʽʡʥʽ ʣʠʭʘ ʆʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʉʪʠʭʽʡʥʽ ʣʠʭʘ,  ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ  + + 

ʊʠʤʯʘʩʦʚʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ (ʭʚʦʨʦʙʘ, ʚʽʜʨʷʜʞʝʥʥʷ, ʚʽʜʧʫʩʪʢʘ) ʇʝʨʩʦʥʘʣ, ʢʦʨʠʩʪʫʚʘʯʽ 
ʉʽʤʝʡʥʽ ʦʙʩʪʘʚʠʥʠ, ʝʧʽʜʝʤʽʾ, ʩʣʫʞʙʦʚʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʦʱʦ 
 + + 

ʇʦʨʫʰʝʥʥʷ ʧʦʨʷʜʢʫ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʣʽʢʫ ʜʦʢʫʤʝʥʪʽʚ, ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ, ʜʘʥʠʭ, ʊɿ ʇʝʨʩʦʥʘʣ, ʢʦʨʠʩʪʫʚʘʯʽ ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ + + + 
ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʚʽʨʫʩʽʚ (ʚʢʣʶʯʝʥʥʷ ʚ ʇɿ ʧʨʦʛʨʘʤʥʠʭ ʟʘʢʣʘʜʦʢ 
ʪʠʧʫ çʙʦʤʙʠè, çʪʨʦʷʥʩʴʢʦʛʦ ʢʦʥʷè ʪʦʱʦ) 

ʇʨʦʛʨʘʤʠ, 
ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʧʝʨʝʚʽʨʝʥʦʛʦ ʇɿ + + + 

ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʢʣʘʜʦʢ (ʥʝʜʦʣʽʢʠ ʫ ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 
ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʪʦʱʦ) 

ʇʨʦʛʨʘʤʠ, 
ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʧʝʨʝʚʽʨʝʥʦʛʦ ʇɿ + + + 

ɿʘʛʨʦʟʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʙʦʨʦʥʝʥʦʛʦ ʧʦʣʽʪʠʢʦʶ ʙʝʟʧʝʢʠ ʇɿ 
(ʥʝʣʽʮʝʥʟʽʡʥʦʛʦ) ʘʙʦ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɿ 

ʇʨʦʛʨʘʤʠ, 
ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʧʝʨʝʚʽʨʝʥʦʛʦ ʇɿ + + + 

ɿʘʛʨʦʟʠ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʛʦʣʦʰʝʥʥʷ ʧʘʨʦʣʶ 
ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ɸʉʋ ʘʙʦ ʜʦ ʡʦʛʦ ʚʪʨʘʪʠ, ʪʦʱʦ 

ʇʝʨʩʦʥʘʣ, ʢʦʨʠʩʪʫʚʘʯʽ ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ  + + 

ɿʘʛʨʦʟʠ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʽʜʤʦʚʠ ɸʉʋ, ʨʫʡʥʫʚʘʥʥʷ 
ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ʇʝʨʩʦʥʘʣ, ʢʦʨʠʩʪʫʚʘʯʽ ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ  + + 

ɿʘʛʨʦʟʠ ʦʜʝʨʞʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʜʦʩʪʫʧʫ ʟ ʥʘʩʪʫʧʥʠʤ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ 
ʤʘʩʢʫʚʘʥʥʷ ʧʽʜ ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ (ñʤʘʩʢʘʨʘʜò). 

ʇʨʦʛʨʘʤʠ, 
ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 

ʆʪʨʠʤʘʥʥʷ ʩʪʦʨʦʥʥʽʤʠ ʦʩʦʙʘʤʠ ʜʦʩʪʫʧʫ ʜʦ 
ʨʝʩʫʨʩʽʚ ɸʉʋ 

+ + + 

ɿʘʛʨʦʟʠ çʽʤʽʪʘʮʽʾ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘè ʪʘ ʚʠʢʦʥʘʥʥʽ ʦʧʝʨʘʮʽʡ ʧʨʠʡʦʤʫ/ʧʝʨʝʜʘʚʘʥʥʷ 
ʜʘʥʠʭ ʚʽʜ ʡʦʛʦ ʽʤʝʥʽ 

ɸʧʘʨʘʪʫʨʘ, 
ʇʨʦʛʨʘʤʠ, 

ʇʝʨʩʦʥʘʣ, ʂʦʨʠʩʪʫʚʘʯʽ 

ʇʽʜʢʣʶʯʝʥʥʷ ʧʦʨʫʰʥʠʢʘ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ 
ʤʝʨʝʞʽ ʪʘ ʦʪʨʠʤʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ 

ʢʦʥʬʽʛʫʨʘʮʽʶ ʤʝʨʝʞʝʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʠʧ ʇɿ 
+   

ʅɸʉʃɯɼʂʀ: ʂ ï ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ;  ʎ ï ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ;   ɼ ï ʧʦʨʫʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ 
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ʈʦʟʨʦʙʢʘ 

ʄʘʩʢʫʚʘʥʥʷ 

ʇʨʦʥʠʢʥʝʥʥʷ 

ʇʽʜʛʦʪʦʚʢʘ 

ʈʝʘʣʽʟʘʮʽʷ 

ɺʠʪʽʢ 

ʉʘʤʦʣʽʢʚʽʜʘʮʽʷ 

ʈʠʩ.3.6. ʄʦʜʝʣʴ ʘʪʘʢʠ ʚ 

ɸʉʋ ʆʂɯ  ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʇɿ ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢ 

ʬʘʟʘ 1 ï çʈʦʟʚʽʜʢʘè. ɿʙʠʨʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙʻʢʪ ʘʪʘʢʠ ʟ 

ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʘʜʨʝʩ, ʪʦʱʦ. ʇʦʰʫʢ ʚʽʜʢʨʠʪʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʠʪʽʚ Whois. ɿʘʩʦʙʠ: UseNet, 

ʧʦʰʫʢʦʚʽ ʩʝʨʚʝʨʠ, ʙʫʜʴ-ʷʢʽ ʢʣʘʻʥʪʩʴʢʽ ʧʨʦʛʨʘʤʠ UNIX ʜʣʷ 

ʜʦʩʪʫʧʫ ʜʦ ʙʘʟ ʜʘʥʠʭ. ʉʪʚʦʨʝʥʥʷ ʪʘʢ ʟʚʘʥʠʭ çʧʨʠʤʘʥʦʢè; 

ʬʘʟʘ 2 ï çʈʦʟʨʦʙʢʘè. ʉʢʘʥʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ ʘʪʘʢʠ ʟ ʤʝʪʦʶ 

ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʭ ʩʧʦʩʦʙʽʚ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʩʠʩʪʝʤʫ. 

ʇʨʠʡʦʤʠ: Ping ï ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ, ʩʢʘʥʫʚʘʥʥʷ TCP/UDP ʧʦʨʪʽʚ, 

ʚʠʟʥʘʯʝʥʥʷ ʚʝʨʩʽʾ ʆʉ. ɿʘʩʦʙʠ: fPing, SuperScan, SiPhon. ʈʦʟʨʦʙʢʘ 

ʚʣʘʩʥʠʭ ʇɿ ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢ (ʇɿʈɸ); 

ʬʘʟʘ 3 ï çʄʘʩʢʫʚʘʥʥʷè. ʋʩʫʥʝʥʥʷ ʦʟʥʘʢ, ʷʢʽ ʧʦʚôʷʟʫʶʪʴ 

ʇɿʈɸ ʪʘ ʩʧʦʩʽʙ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʨʝʘʣʴʥʠʤ ʨʦʟʨʦʙʥʠʢʦʤ, ʪʘ/ʘʙʦ 

ʩʪʚʦʨʝʥʥʷ ʬʽʢʪʠʚʥʠʭ ʦʟʥʘʢ, ʱʦ ʦʪʦʪʦʞʥʶʶʪʴʩʷ ʟ ʥʝʧʨʠʯʝʪʥʠʤʠ ʜʦ 

ʢʽʙʝʨʘʪʘʢʠ ʩʫʙôʻʢʪʘʤʠ. ɺʠʟʥʘʯʝʥʥʷ ʪʘʢʪʠʢʠ ʧʨʠʭʦʚʫʚʘʥʥʷ 

ʨʝʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʫ (ʘʜʨʝʩ ʧʨʦʤʽʞʥʠʭ ʚʫʟʣʽʚ ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ) 

ʩʧʨʦʙ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʂʉ; 

ʬʘʟʘ 4 ï çʇʨʦʥʠʢʥʝʥʥʷè. ʇʦʜʦʣʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʪʘ 

ʧʨʦʥʠʢʥʝʥʥʷ ʷʜʨʘ ʇɿʈɸ ʚ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ ʂʉ. ʆʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ. 

ʇʨʠʡʦʤʠ:  ʧʝʨʝʭʦʧʣʝʥʥʷ ʧʘʨʦʣʽʚ, ʟʘʭʚʘʪ ʩʧʽʣʴʥʠʭ ɯʈ ʪʘ /ʘʙʦ ʧʘʨʦʣʽʚ, ʧʝʨʝʧʦʚʥʝʥʥʷ 

ʙʫʬʝʨʘ. ɿʘʩʦʙʠ: TCPDump, LOphtCrack ʪʦʱʦ; 

ʬʘʟʘ 5 ï çʇʽʜʛʦʪʦʚʢʘè. ʆʪʨʠʤʘʥʥʷ ʧʨʠʚʽʣʝʾʚ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʥʘʜ ʩʠʩʪʝʤʦʶ ʪʘ ʟʙʠʨʘʥʥʷ ʇɿʈɸ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʘʙʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ 

ʨʝʞʠʤʘʭ ʽʥʬʦʨʤʘʮʽʾ ʟ ʾʾ ʦʢʨʝʤʠʭ ʤʦʜʫʣʽʚ. ʇʨʠʡʦʤʠ: ʟʣʘʤ ʧʘʨʦʣʽʚ. ɿʘʩʦʙʠ John, 

LOphtCrack, getAdmm.sechole; 

ʬʘʟʘ 6 ï çʈʝʘʣʽʟʘʮʽʷè. ʉʪʚʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʩʠʩʪʝʤʠ ʪʘ ʽʥʰʠʭ 

ʜʦʚʽʨʝʥʠʭ ʩʠʩʪʝʤ, ʚʠʷʚʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʧʽʜʩʠʩʪʝʤ (ʝʣʝʤʝʥʪʽʚ) ʂʉ ʫ ʾʾ 

ʟʘʧʘʤôʷʪʦʚʫʶʯʠʭ ʧʨʠʩʪʨʦʷʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʷʚʣʝʥʠʭ ʟʘʰʠʬʨʦʚʘʥʠʭ, ʟʥʠʱʝʥʠʭ ʘʙʦ 

ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʦʟʢʨʠʪʪʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠʡʦʤʠ: ʚʠʷʚʣʝʥʥʷ 

ʜʦʚʽʨʝʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʧʦʰʫʢ ʥʝʟʘʰʠʬʨʦʚʘʥʠʭ ʧʘʨʦʣʽʚ. ɿʘʩʦʙʠ: Rhosts, ʩʝʢʨʝʪʠ LSA, 

ʬʘʡʣʠ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʩʠʩʪʝʤʥʠʡ ʨʝʻʩʪʨ [9]; 

ʬʘʟʘ 7 ï çɺʠʪʽʢè. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʩʪʚʦʨʶʻʪʴʩʷ ʢʘʥʘʣ ʧʨʠʭʦʚʘʥʦʾ ʧʝʨʝʜʘʯʽ 

ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʩʪʝʛʘʥʦʛʨʘʬʽʾ, ʧʨʦʮʝʜʫʨʠ ʩʪʠʩʢʘʥʥʷ ʜʘʥʠʭ ʟ 

ʥʘʩʪʫʧʥʠʤ ʰʠʬʨʫʚʘʥʥʷʤ, ʬʽʟʠʯʥʦʛʦ ʧʝʨʝʥʦʩʫ ʧʽʜ ʯʘʩ ʧʽʜʢʣʶʯʝʥʥʷ ʟʦʚʥʽʰʥʽʭ 

ʧʨʠʩʪʨʦʾʚ ʪʦʱʦ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ cʪʚʦʨʝʥʥʷ ʧʨʠʭʦʚʘʥʦʛʦ ʢʘʥʘʣʫ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ 

ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 32-ʭ ʙʽʪʦʚʝ ʧʦʣʝ ISN ʚ TCP ʧʨʦʪʦʢʦʣʽ, ʷʢʝ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ 
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ȷȷɋɋɖɖɋɋɊɊɓɓɥɥ  ɩɩɒɒɓɓɫɫɗɗɘɘɢɢ  ɆɆɘɘɆɆɐɐɎɎ  110000  ȩȩɇɇ// ɗɗ 

DD DD oo SS--ɆɆɘɘɆɆɐɐɆɆ 

ȽȽɆɆɗɗɘɘɔɔɘɘɆɆ  ɆɆɘɘɆɆɐɐ    ɈɈ  ɒɒɫɫɗɗɥɥɜɜɢɢ      ɍɍɖɖɔɔɗɗɑɑɆɆ  ɍɍ  22000077  ɕɕɔɔ  22001177      ɓɓɆɆ    

5533%%  
ȨȨɆɆɖɖɘɘɫɫɗɗɘɘɢɢ  ɆɆɘɘɆɆɐɐɎɎ  ɈɈɫɫɊɊ    77$$    ɍɍɆɆ    ɉɉɔɔɊɊɎɎɓɓəə    ɊɊɔɔ    11000000$$    ɍɍɆɆ    

ɊɊɔɔɒɒɋɋɓɓ 
ȵȵɫɫɐɐɔɔɈɈɫɫ  ɓɓɆɆɈɈɆɆɓɓɘɘɆɆɌɌɋɋɓɓɓɓɥɥ::    22000077  ïï  2244  ȩȩɇɇ// ɗɗ,,    22001177  ïï  

880000  ȩȩɇɇ// ɗɗ 
ȸȸɖɖɎɎɈɈɆɆɑɑɫɫɗɗɘɘɢɢ  ɆɆɘɘɆɆɐɐɎɎ::  ɈɈɫɫɊɊ    44  ɉɉɔɔɊɊɎɎɓɓ      ɊɊɔɔ      1122  ɊɊɫɫɇɇ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʚʽʜʜʘʣʝʥʦʛʦ ʢʣʽʻʥʪʘ ʟ ʩʝʨʚʝʨʦʤ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʦʩʠʪʴ 

ʥʝʚʝʣʠʢʠʡ ʦʙʩʷʛ ʪʨʘʬʽʢʫ ʤʦʞʝ ʙʫʪʠ ʥʝ ʚʠʷʚʣʝʥʠʡ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʘʤʠ ʡʦʛʦ ʘʥʘʣʽʟʫ; 

ʬʘʟʘ 8 ï çʉʘʤʦʣʽʢʚʽʜʘʮʽʷè. ʇʨʠʭʦʚʫʚʘʥʥʷ ʩʣʽʜʚ ʘʪʘʢʠ. ɽʪʘʧ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ, ʚ ʨʘʟʽ ʥʘʩʪʘʥʥʷ ʚ ʂʉ ʧʝʚʥʠʭ ʦʙʩʪʘʚʠʥ (ʥʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʝʥʦʛʦ ʯʘʩʫ), ʘʙʦ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʥʷ ʢʦʤʘʥʜʠ ʟʟʦʚʥʽ.ʇʨʠʡʦʤʠ: ʦʯʠʩʪʢʘ ʞʫʨʥʘʣʽʚ, 

ʩʠʩʪʝʤʥʠʭ ʣʦʛʽʚ. ɿʘʩʦʙʠ: Zap, ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʫʪʠʣʽʪʠ  ʧʨʦʩʤʦʪʨʘ ʞʫʨʥʘʣʫ ʧʦʜʽʡ.  

ʅʘʡʙʽʣʴʰ ʚʞʠʚʘʥʠʤʠ ʟʛʽʜʥʦ ʩʪʘʪʠʩʪʠʢʠ 

ʧʨʠ ʮʴʦʤʫ ʻ DDoS-ʘʪʘʢʠ. ɰʭ ʩʫʪʴ ʧʦʣʷʛʘʻ ʚ 

ʪʘʢʦʤʫ: ʯʝʨʝʟ ʢʝʨʫʶʯʫ ʢʦʥʩʦʣʴ ʟʣʦʚʤʠʩʥʠʢ 

ʟʚôʷʟʫʻʪʴʩʷ ʟ ʛʦʣʦʚʥʠʤʠ ʩʝʨʚʝʨʘʤʠ ʙʦʪʥʝʪʫ, ʟ 

ʷʢʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʢʦʤʘʥʜʠ 

ʽʥʬʽʢʦʚʘʥʠʤ ʭʦʩʪʘʤ. ɺʦʥʠ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʬʦʨʤʫʶʪʴ ʩʦʪʥʽ ʟʘʧʠʪʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʷʢʠʤʠ 

ʘʪʘʢʫʻʪʴʩʷ ʚʫʟʦʣ-ʤʽʰʝʥʴ. 

ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʡ ʘʪʘʢ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʨʘʭʫʥʢʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʶʪʴ 

ʩʦʪʥʽ ʟʘʧʠʪʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʷʢʠʤʠ ʘʪʘʢʫʻʪʴʩʷ ʚʫʟʦʣ-ʤʽʰʝʥʴ ʚ ʨʝʘʣʽʟʘʮʽʾ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ 

ʇɿʈɸ, ʱʦ ʥʝ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ [10, 11], ʘ ʪʘʢʦʞ ʰʢʽʜʣʠʚʠʭ 

ʧʨʦʛʨʘʤ, ʟʘʚʽʜʦʤʦ ʬʘʣʴʰʠʚʦʛʦ ʇɿ ʪʘ ʟʣʦʷʢʽʩʥʠʭ ʰʠʬʨʫʶʯʠʭ ʢʦʜʽʚ (ʪʘʙʣ.3.2) , ʟʦʢʨʝʤʘ 

ʪʘʢʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʚʽʨʫʩʫ, ʷʢ WannaCry [8, 12].  

ʊʘʙʣʠʮʷ 3.2 

ʉʧʽʚʽʜʥʦʰʝʥʥʷ ʟʘʛʨʦʟ ʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʥʘ ʧʨʠʢʣʘʜʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ,  

ʟʘʚʽʜʦʤʦ ʬʘʣʴʰʠʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʟʣʦʷʢʽʩʥʠʭ ʰʠʬʨʫʶʯʠʭ ʢʦʜʽʚ 

ɿʘʛʨʦʟʘ ʇʦʩʣʫʛʘ ʉʧʦʩʽʙ ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢʠ ɿʘʩʪʦʩʫʚʘʥʥʷ ʅʘʩʣʽʜʢʠ 

ɺʽʨʫʩʠ ʎ.ɼ. 
Ransomware (ʧʨʦʛʨʘʤʘ, ʱʦ ʙʣʦʢʫʻ ʨʦʙʦʪʫ 

ʇɽʆʄ ʢʦʨʠʩʪʫʚʘʯʘ) 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʤʘʛʘʥʥʷ ʢʦʰʪʽʚ ʟ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ 

ʨʦʟʙʣʦʢʫʚʘʥʥʷ ʾʭ ʇɽʆʄ 

ʃʦʢʘʣʴʥʝ 

ʧʨʦʥʠʢʥʝ

ʥʥʷ ʚ 

ʢʦʤʧôʶʪʝ

ʨʥʫ 

ʤʝʨʝʞʫ 

ʉʥʽʬʝʨ ʂ.ʎ.ɼ. Rootkit (ʥʘʙʽʨ ʧʨʦʛʨʘʤʤ, ʱʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʥʘ ʇɽʆʄ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʭʘʢʝʨʦʤ 

ʧʨʘʚ ʩʫʧʝʨʢʦʨʠʩʪʫʚʘʯʘ) 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʭʦʚʫʚʘʥʥʷ ʩʣʽʜʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʟʣʦʚʤʠʩʥʠʢʘ ʘʙʦ ʰʢʽʜʣʠʚʦʾ ʧʨʦʛʨʘʤʠ ʚ ʩʠʩʪʝʤʽ 
ʉʢʘʥʝʨ ʂ.ʎ.ɼ. 

ʂʝʡʣʦʛʝʨ ʂ.ʎ.ɼ. 
ʊʨʦʷʥʩʴʢʽ 

ʧʨʦʛʨʘʤʠ 
ʂ.ʎ.ɼ. 

ʊʨʦʷʥʩʴʢʠʡ ʢʽʥʴ (ʧʨʦʛʨʘʤʘ, ʷʢʘ ʚʠʜʘʻ ʩʝʙʝ ʟʘ 

ʙʝʟʧʝʯʥʠʡ ʪʘ ʢʦʨʠʩʥʠʡ ʟʘ ʩʪʦʩʫʥʦʢ) 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʩʧʣʠʚʘʶʯʝ ʚʽʢʥʦ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ 

ʧʝʨʝʢʦʥʫʻ ʞʝʨʪʚʫ ʚʩʪʘʥʦʚʠʪʠ ʧʨʦʛʨʘʤʫ ʥʘ ʾʾ ʇɽʆʄ 

ʇʝʨʝʚʘʥ-

ʪʘʞʝʥʥʷ 
ɼ 

SpyWare (ʤʦʥʽʪʦʨʠʥʛʦʚʠʡ ʇɿ, 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦ, ʙʝʟ ʩʧʦʚʽʱʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʽ ʚʞʠʚʘʻʪʴʩʷ ʥʘ ʇɽʆʄ) 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʚʠʷʚʣʝʥʥʷ 

ʫʨʘʟʣʠʚʦʩʪʝʡ ʇɽʆʄ 

ɼʠʚʝʨʩʽʾ ʎ.ɼ. 
KHOBE (ʧʨʦʛʨʘʤʘ, ʷʢʘ ʜʦ ʧʝʨʝʚʽʨʢʠ 

ʘʥʪʠʚʽʨʫʩʦʤ ʻ ʘʙʩʦʣʶʪʥʦ ʙʝʟʧʝʯʥʦʶ) 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʣʠʰʝ ʧʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʦʛʨʘʤʠ 

ʘʥʪʠʚʽʨʫʩʦʤ ʪʘ ʧʝʨʝʜʙʘʯʘʻ ʟʘʤʽʥʫ ʢʦʜʫ ʧʨʦʛʨʘʤʠ ʥʘ 

ʽʥʰʠʡ 
ɺʽʜʜʘʣʝʥʝ 

ʧʨʦʥʠʢʥʝ

ʥʥʷ ʚ 

ʢʦʤʧôʶʪʝ

ʨʥʫ 

ʤʝʨʝʞʫ 

ʂʨʘʜʽʞʢʘ  ʂ.ʎ.ɼ. 
ʐʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʜʘʣʝʥʦʛʦ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ 

ʜʦʩʪʫʧʫ 

ɸʧʘʨʘʪʥʽ 

ʟʙʦʾ 
ʂ.ʎ.ɼ. 

BrowserHijackers (ʧʨʦʛʨʘʤʘ, ʱʦ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ 

ʟʤʽʥʶʻ ʧʦʯʘʪʢʦʚʫ ʩʪʦʨʽʥʢʫ ʘʙʦ ʩʪʦʨʽʥʢʫ, ʷʢʘ 

ʟʘʧʠʪʫʻʪʴʩʷ) 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʤʽʥʠ ʧʦʯʘʪʢʦʚʦʾ ʩʪʦʨʽʥʢʠ ʘʙʦ 

ʩʪʦʨʽʥʢʠ, ʷʢʘ ʟʘʧʠʪʫʻʪʴʩʷ ʥʘ ʜʘʥʽ ʧʨʦ ʧʦʤʠʣʢʠ ʽʥʰʠʭ 

ʩʪʦʨʽʥʦʢ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʟʘʧʠʪʫʚʘʚ 

ʇʝʨʝʢʨʫ-

ʯʫʚʘʥʥʷ 
ʂ.  

ɺʦt-ʢʦʜʠ (ʧʨʦʛʨʘʤʠ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ) 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʪʘ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʘʥʘʣʽʚ IRC (Internet Relay Chat) 
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ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʢʣʘʜʝʥʦʛʦ ʫʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ ʩʬʦʨʤʫʚʘʪʠ ʥʘʩʪʫʧʥʫ 

ʩʝʤʘʥʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʦʪʠʙʦʨʩʪʚʘ ʟʘʭʠʩʪʫ ɸʉʋ ʆʂɯ ʪʘ ʘʪʘʢʫʶʯʦʾ ʩʪʦʨʦʥʠ (ʪʘʙʣ.3.3). 

 

ʊʘʙʣʠʮʷ 3.3 

ʉʝʤʘʥʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʪʠʙʦʨʩʪʚʘ ʟʘʭʠʩʪʫ ɸʉʋ ʆʂɯ ʪʘ ʘʪʘʢʫʶʯʦʾ ʩʪʦʨʦʥʠ 

ɼʽʷ 
ʏʘʩ 
ʧʦʯʘʪʢʫ 

ɽʪʘʧ ʄʝʪʦʜʠʢʘ ʜʽʡ ʟʘʭʠʩʪʫ ɸʉʋ ʆʂɯ 

ὃ ὸ ɺʠʙʽʨ ʦʙôʻʢʪʫ ʘʪʘʢʠ ɸʧʨʽʦʨʥʘ ʦʮʽʥʢʘ ʟʘʛʨʦʟʠ 

ὃ  ὸ ʇʦʰʫʢ ʚʨʘʟʣʠʚʦʩʪʽ 
ʄʦʥʽʪʦʨʠʥʛ ʧʦʨʪʽʚ ʪʘ ʧʽʜʢʣʶʯʝʥʥʷ 
ʧʨʠʩʪʨʦʾʚ 

ὃ  ὸ 
ɺʙʫʜʦʚʫʚʘʥʥʷ Backdoor (ʣʘʟʽʚʢʠ), 
ʤʦʜʠʬʽʢʘʮʽʷ ʢʦʜʫ ʩʠʩʪʝʤʠ 

ʂʦʥʪʨʦʣʴ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʜʽʡ 

ὃ  ὸ ɿʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟʘʧʫʩʢ ʰʢʽʜʣʠʚʦʛʦ ʢʦʜʫ 
ʂʦʥʪʨʦʣʴ ʅʉɼ, ʦʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ 
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ 

ὃ  ὸ 
ɸʢʪʠʚʘʮʽʷ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, 
ʚʠʢʣʠʢ ʩʪʘʥʜʘʨʪʥʠʭ ʬʫʥʢʮʽʡ PRNG, 
CryptoAPI ʪʦʱʦ 

ʂʦʥʪʨʦʣʴ, ʧʝʨʝʭʦʧʣʝʥʥʷ ʟʚʝʨʥʝʥʴ, 
ʧʽʜʤʽʥʘ ʬʽʢʪʠʚʥʦʶ ʬʫʥʢʮʽʻʶ 

ὃ  ὸ 
ɸʢʪʠʚʘʮʽʷ ʩʠʤʝʪʨʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, 
ʚʠʢʣʠʢ ʩʪʘʥʜʘʨʪʥʠʭ ʬʫʥʢʮʽʡ PRNG, 
CryptoAPI ʪʦʱʦ 

ʂʦʥʪʨʦʣʴ, ʧʝʨʝʭʦʧʣʝʥʥʷ ʟʚʝʨʥʝʥʴ, 
ʧʽʜʤʽʥʘ ʬʽʢʪʠʚʥʦʶ ʬʫʥʢʮʽʻʶ 

ὃ  ὸ 
ʏʠʪʘʥʥʷ ʬʘʡʣʽʚ ʟʘ ʧʝʨʝʣʽʢʦʤ ʬʦʨʤʘʪʽʚ 
(ʨʦʟʰʠʨʝʥʴ) 

ʂʦʥʪʨʦʣʴ ʽ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ 

ὃ  ὸ 
ɿʘʤʽʥʘ ʨʦʟʰʠʨʝʥʥʷ ʟʘʰʠʬʨʦʚʘʥʦʛʦ ʬʘʡʣʫ 
ʥʘ ʥʝʩʪʘʥʜʘʨʪʥʠʡ ʬʦʨʤʘʪ 

ʂʦʥʪʨʦʣʴ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ὃ ὸ 
ɿʥʠʱʝʥʥʷ ʢʣʶʯʦʚʠʭ ʜʘʥʠʭ ʰʣʷʭʦʤ 
ʟʚʝʨʥʝʥʥʷ ʢ ʚʽʜʧʦʚʽʜʥʠʤ ʬʫʥʢʮʽʷʤ 

ʂʦʥʪʨʦʣʴ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ὃ  ὸ  
ɺʽʜʧʨʘʚʣʝʥʥʷ ʟʘʰʠʬʨʦʚʘʥʠʭ ʜʘʥʠʭ 
ʟʣʦʚʤʠʩʥʠʢʫ 

ʂʦʥʪʨʦʣʴ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ὃ  ὸ  ʇʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ ʩʠʩʪʝʤʠ ʂʦʥʪʨʦʣʴ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʧʨʦʮʝʩʫ 

  ɿʘʢʽʥʯʝʥʥʷ ʘʪʘʢʠ ʇʦʰʫʢ ʢʣʶʯʽʚ ʫ ʆɿʇ, RAM 
 

ɼʣʷ ʩʝʤʘʥʪʠʯʥʦʾ ʤʦʜʝʣʽ ʯʘʩʦʚʽ ʽʥʪʝʨʚʘʣʠ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʦʙʤʝʞʝʥʥʷ: 

ὸ ὸ Ὕʘʪʘʢʠȟ
ὸ ὸ Ў

ȟ                                                  (3.4) 

ʜʝ Ὕʘʪʘʢʠȟ  ï ʟʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʘʪʘʢʠ, Ў ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʤʽʞ ʝʪʘʧʘʤʠ ʘʪʘʢʠ. 

ɺ ʫʤʦʚʘʭ (3.4) ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ὃȟ Ὥ ρȟρρ} ʤʠ ʨʦʟʨʘʭʦʚʫʻʤʦ ʬʫʥʢʮʽʾ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʘʪʘʢʫ: 

ὃȟȣȟὃ‮
ρȟ̫ ʢʱʦ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʰʝʥʥʷ ʧʨʦ ʘʪʘʢʫ  

πȟ   ʚ ̔ʥʰʦʤʫ ʚʠʧʘʜʢʫ
 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʩʚʽʜʯʘʪʴ, ʧʨʦ ʜʦʩʪʘʪʥʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚ ʩʠʩʪʝʤʘʭ ʘʥʪʠʚʽʨʫʩʥʦʛʦ ʟʘʭʠʩʪʫ. 

 

3.3 ʇʨʦʮʝʜʫʨʘ ʜʝʪʝʢʪʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʚ ʧʝʨʩʧʝʢʪʠʚʥʽʡ 

ʛʘʨʘʥʪʦʟʜʘʪʥʽʡ ɸʉʋ ʆʂɯ 

 

ɺʽʜʦʤʦ, ʱʦ ɸʉʋ ʆʂɯ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʤʝʪʦʶ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʜʽʡʥʦʛʦ ʽ ʩʚʦʻʯʘʩʥʦʛʦ ʧʦʜʘʥʥʷ ʧʦʚʥʦʾ ʪʘ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ 

ʪʘʢʦʞ ʾʾ ʥʘʢʦʧʠʯʫʚʘʥʥʽ, ʧʝʨʝʨʦʙʮʽ ʪʘ ʟʙʝʨʝʞʝʥʥʽ. ʉʪʫʧʽʥʴ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʧʦʪʨʝʙ 

ʧʦʚʠʥʥʘ ʦʮʽʥʶʚʘʪʠʩʷ ʧʨʠ ʮʴʦʤʫ ʚ ʫʤʦʚʘʭ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ʟʘʛʨʦʟ, 
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ʟʦʢʨʝʤʘ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ, ʟʘʚʽʜʦʤʦ ʬʘʣʴʰʠʚʦʛʦ ʇɿ ʪʘ ʟʣʦʷʢʽʩʥʠʭ ʰʠʬʨʫʶʯʠʭ 

ʢʦʜʽʚ, ʱʦ ʚʧʣʠʚʘʪʠʤʫʪʴ ʧʝʨʝʜʫʩʽʤ ʥʘ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ 

ʮʽʣʽʩʥʦʩʪʽ, ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʘʤʦ ʾɸʉʋ ʪʘ/ʘʙʦ ʜʦʩʪʫʧʥʦʩʪʽ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚ ʥʽʡ 

ʮʠʨʢʫʣʶʻ ʪʦʱʦ. ʉʘʤʝ ʪʦʤʫ ʟʘʜʘʯʘ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʪʠʜʽʾ ʪʘʢʦʤʫ ʚʧʣʠʚʫ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʰʠʬʨʦʚʘʥʠʭ ʜʘʥʠʭ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʷʚʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʡʦʛʦ ʚʠʷʚʣʝʥʥʷ, ʘʥʘʣʽʟʫ ʪʘ ʦʥʦʚʣʝʥʥʷ ʙʘʟ ʡʦʛʦ ʦʧʠʩʽʚ ʽ ʧʨʘʚʠʣ 

ʚʠʷʚʣʝʥʥʷ ï ʡ ʥʠʥʽ ʻ ʜʦʚʦʣʽ ʛʦʩʪʨʦʶ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʻ ʧʦʰʫʢ ʝʚʨʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʜʝʪʝʢʪʫʚʘʥʥʷ, ʱʦ ʤʘʶʪʴ ʙʽʣʴʰʫ ʪʦʯʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʪʘ ʨʝʘʣʽʟʫʶʪʴʩʷ ʘʙʦ ʰʣʷʭʦʤ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʮʽʣʽʩʥʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ 

ɸʉʋ ʆʂɯ, ʘʙʦ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʜʚʦʨʽʚʥʝʚʦʾ ʩʠʩʪʝʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʧʣʠʚʽʚ 

ʪʘʢʠʭ ʧʨʦʛʨʘʤ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʬʘʢʪʫ ʚʧʣʠʚʫ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʣʽʜʽʚ ʚʧʣʠʚʫ. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʧʨʠ ʮʴʦʤʫ ʻ ʩʠʩʪʝʤʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ɺ ʾʾ ʦʩʥʦʚʽ ʟʥʘʭʦʜʷʪʴʩʷ 

ʪʘʢʽ ʩʧʦʩʦʙʠ ʪʘ ʤʝʪʦʜʠ ʜʝʪʝʢʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʬʝʩʽʡʥʠʭ ʧʘʢʝʪʽʚ 

ʘʥʪʠʚʽʨʫʩʥʠʭ ʟʘʩʦʙʽʚ, ʷʢ: ʩʢʘʥʫʚʘʥʥʷ; ʝʚʨʠʩʪʠʯʥʝ ʩʢʘʥʫʚʘʥʥʷ;CRC-ʩʢʘʥʫʚʘʥʥʷ; 

ʘʥʪʠʚʽʨʫʩʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʽʤʫʥʽʟʘʮʽʷ (ʪʘʙʣ.3.4) [13].  

ʊʘʙʣʠʮʷ 3.4 

ʄʝʭʘʥʽʟʤʠ  ʜʝʪʝʢʪʫʚʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ,  

ʟʘʚʽʜʦʤʦ ʬʘʣʴʰʠʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʟʣʦʷʢʽʩʥʠʭ ʰʠʬʨʫʶʯʠʭ ʢʦʜʽʚ 

ʅʘʡʤʝʥʫʚʘʥʥʷ  

ʘʥʪʠʚʽʨʫʩʥʦʛʦ ʟʘʩʦʙʫ 

ʄʝʭʘʥʽʟʤ 

ʉʢʘʥʫʚʘʥʥʷ 
ɽʚʨʠʩʪʠʯʥʝ 

ʩʢʘʥʫʚʘʥʥʷ 

CRC  

ʩʢʘʥʫʚʘʥʥʷ 
ʄʦʥʽʪʦʨʠʥʛ ɯʤʫʥʽʟʘʮʽʷ 

ADINF (çɼʽʘʣʦʛ-ʅʘʫʢʘè)   +   

DrWeb (çɼʽʘʣʦʛ-ʅʘʫʢʘè)  +  +  

AVP  (çʃʘʙʦʨʘʪʦʨʽʷ  ʂʘʩʧʝʨʩʴʢʦʛʦè) +   +  

Norton AntiVirus  (Norton Inc.) +   +  

McAfee SCAN +     

Service Pack     + 
 

ɸʥʘʣʽʟ ʪʠʧʦʚʠʭ ʩʠʪʫʘʮʽʡ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ, ʟʘʚʽʜʦʤʦ ʬʘʣʴʰʠʚʦʛʦ ʇɿ ʪʘ 

ʟʣʦʷʢʽʩʥʠʭ ʰʠʬʨʫʶʯʠʭ ʢʦʜʽʚ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚ ʟʘʭʠʱʝʥʠʭ ɯʉ ʜʦʟʚʦʣʠʚ 

ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʾʭ ʜʽʾ, ʷʢ ʩʧʝʮʠʬʽʯʥʦʛʦ ʚʠʜʫ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʚʽʨʫʩʽʚ ʬʦʨʤʘʣʴʥʦ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʥʘʩʪʫʧʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʢʨʦʢʽʚ [13]: 

ʂʨʦʢ 1. ʇʝʨʝʭʦʧʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʰʣʷʭʦʤ ʧʝʨʝʜʘʯʽ ʧʦʤʠʣʢʦʚʦʛʦ ʟʘʧʠʪʫ  

ʙʘʟʦʚʦʛʦ ʤʦʜʫʣʶ ʆʉ ʬʫʥʢʮʽʡ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʝʨʝʨʠʚʘʥʴ ʧʦ ʚʠʢʦʥʘʥʥʶ ʧʨʦʛʨʘʤ;  

ʂʨʦʢ 2. ɺʽʜʥʦʚʣʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʚʠʛʣʷʜʫ ʧʨʦʛʨʘʤʠ, ʚ ʷʢʫ ʚʧʨʦʚʘʜʞʝʥʦ 

ʰʢʽʜʣʠʚʽ ʧʨʦʛʨʘʤʠ, ʟʘʚʽʜʦʤʦ ʬʘʣʴʰʠʚʝ ʇɿ ʪʘ ʟʣʦʷʢʽʩʥʽ ʰʠʬʨʫʶʯʽ ʢʦʜʠ; 

ʂʨʦʢ 3. ɯʥʬʽʢʫʚʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ ʢʦʤʧ'ʶʪʝʨʘ;  

ʂʨʦʢ 4. ɺʠʢʦʥʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʬʫʥʢʮʽʡ ʟ ʧʨʦʪʠʧʨʘʚʥʦʛʦ ʤʘʥʽʧʫʣʶʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʻʶ;  

ʂʨʦʢ 5. ʇʦʚʝʨʥʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʦʩʥʦʚʥʽʡ ʧʨʦʛʨʘʤʽ.  
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ʉʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʮʠʤ ʢʨʦʢʘʤ ʩʧʦʩʦʙʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ:  

ʧʦʨʽʚʥʷʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʥʫʚʘʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʫ ʧʨʦʛʨʘʤʽ ʟ ʝʪʘʣʦʥʥʦʶ;  

ʘʥʘʣʽʟ ʧʦʯʘʪʢʫ ʬʘʡʣʫ ʥʘ ʥʘʷʚʥʽʩʪʴ ʢʦʜʽʚ ʢʦʤʘʥʜʠ ʧʝʨʝʭʦʜʫ ʘʙʦ ʢʦʜʫ, ʷʢʠʡ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʨʝʘʣʴʥʽʡ ʘʜʨʝʩʽ ʾʾ ʟʘʧʫʩʢʫ ʪʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʠʧʫ ʢʦʥʪʨʦʣʴʥʠʭ ʦʧʝʨʘʮʽʡ 

ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʘʥʠʭ ʦʙʣʘʩʪʽ ʟʥʘʯʝʥʴ;  

ʘʥʘʣʽʟ ʚʝʢʪʦʨʽʚ ʧʝʨʝʨʠʚʘʥʴ, ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʛʨʘʤ, ʷʢʽ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʠʧʫ ʢʦʥʪʨʦʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʘʥʠʭ ʦʙʣʘʩʪʽ ʟʥʘʯʝʥ.ɹ  

ʊʘʢ ʷʢ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʘʥʠʭ ʢʨʦʢʽʚ ʰʢʽʜʣʠʚʘ ʧʨʦʛʨʘʤʘ (ʟʘʚʽʜʦʤʦ ʬʘʣʴʰʠʚʝ ʇɿ, 

ʟʣʦʷʢʽʩʥʽ ʰʠʬʨʫʶʯʽ ʢʦʜʠ) ʨʝʘʣʽʟʫʻ ʩʠʩʪʝʤʥʽ ʬʫʥʢʮʽʾ, ʦʧʝʨʘʮʽʾ ʚʠʷʚʣʝʥʥʷ ʧʦʚʠʥʥʽ 

ʧʨʦʚʦʜʠʪʠʩʷ ʪʽʣʴʢʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʆʉ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʾʾ ʙʘʟʦʚʦʛʦ ʤʦʜʫʣʷ. ʇʨʠ ʮʴʦʤʫ 

ʝʪʘʣʦʥʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʪʘʢʦʞ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʜʽʡʥʦ ʟʘʭʠʱʝʥʦʶ. 

ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʰʠʬʨʦʚʘʥʠʭ ʜʘʥʠʭ, ʪʦʙʪʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʢʨʠʧʪʦʘʥʘʣʽʟʫ, 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢ ʟʚʘʥʫ ʪʝʭʥʦʣʦʛʽʶ çʛʨʫʙʦʾ ʩʠʣʠè, ʷʢʘ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʨʽʟʥʦʛʦ ʨʦʜʫ ʘʫʪʩʦʨʩʽʥʛʦʚʠʭ ʮʝʥʪʨʽʚ 

ʪʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʰʫʢʫ ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ ʟʘʩʪʦʩʦʚʘʥʠʭ ʢʣʶʯʽʚ. ʅʝʩʢʣʘʜʥʦ 

ʧʦʢʘʟʘʪʠ, ʱʦ ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʢʣʶʯʽʚ ʫ ʩʠʤʝʪʨʠʯʥʽʡ 

ʢʨʠʧʪʦʩʠʩʪʝʤʽ ʜʦʨʽʚʥʶʻ .ȟ ʘ ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʧʦʚʠʥʝʥ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 4ȟ ʪʦʜʽ ʧʦʪʫʞʥʽʩʪʴ ʦʙʯʠʩʣʶʚʘʯʘ ʤʘʻ ʙʫʪʠ ʱʦ ʥʘʡʤʝʥʰ 6 .ς4ϳ  

ʧʝʨʝʚʽʨʝʥʠʭ ʢʣʶʯʽʚ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʮʴʦʛʦ ʤʦʞʣʠʚʦ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʝʢʽʣʴʢʘ ʢʣʘʩʽʚ, ʘ ʩʘʤʝ: 

ʽʤʦʚʽʨʥʽʩʥʦ-ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ (ɯʉʄ) ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ (ʜʦ Nå2
100

) 

ʚʠʭʽʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʭ ʛʝʥʝʨʘʪʦʨʽʚ ʢʣʶʯʦʚʠʭ ʜʘʥʠʭ ʘʙʦ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʷʢʽ ʟʘʰʠʬʨʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʂɿɯ; 

ʤʝʪʦʜʠ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ (ʄʆʇ) ʚʠʭʽʜʥʠʭ ʘʥʘʣʦʛʦʚʠʭ ʪʘ ʮʠʬʨʦʚʠʭ 

ʜʘʥʠʭ ʟʘ ʤʝʪʦʜʘʤʠ ʌʫʨôʻ, ʋʦʣʰʘ, ʋʦʣʰʘ-ɸʜʘʤʘʨʘ, ʚʝʡʚʣʝʪ - ʧʝʨʝʪʚʦʨʝʥʴ, ʦʙʯʠʩʣʝʥʥʷ 

ʬʫʥʢʮʽʡ ʟʛʦʨʪʢʠ ʪʘ ʢʦʨʝʣʷʮʽʾ; 

ʘʣʛʝʙʨʘʾʯʥʽ ʪʘ ʢʦʤʙʽʥʘʪʦʨʥʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʢʫ (ɸʂʄʈ) ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʘʙʦ 

ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʚʝʣʠʢʦʾ ʨʦʟʤʽʨʥʦʩʪʽ (Nå2
80
õ2

256
) ʟ ʚʠʢʨʠʚʣʝʥʠʤʠ ʧʨʘʚʠʤʠ 

ʯʘʩʪʠʥʘʤʠ, ʨʦʟʢʣʘʜʘʥʥʷ ʚʝʣʠʢʠʭ ʯʠʩʝʣ ʥʘ ʧʨʦʩʪʽ ʤʥʦʞʥʠʢʠ (Nå2
1024

 õ2
2048

), 

ʟʥʘʭʦʜʞʝʥʥʷ ʜʠʩʢʨʝʪʥʦʛʦ ʣʦʛʘʨʠʬʤʘ ʚ ʧʦʣʽ ʚʝʣʠʢʦʛʦ ʧʦʨʷʜʢʫ (Nå2
1024

 õ2
2048

), 

ʟʥʘʭʦʜʞʝʥʥʷ ʢʨʘʪʥʦʩʪʽ ʪʦʯʢʠ ʥʘ ʝʣʽʧʪʠʯʥʦʾ ʢʨʠʚʦʾ ʪʦʱʦ; 

ʤʝʪʦʜʠ ʣʽʥʽʡʥʦʛʦ ʽ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʄʃɼʇ) ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯ 

ʧʦʰʫʢʫ ʝʢʩʪʨʝʤʫʤʽʚ ʬʫʥʢʮʽʡ, ʟʘʜʘʥʠʭ ʥʘ ʧʨʦʩʪʦʨʽ ʢʣʶʯʽʚ (ʨʦʟʢʨʠʪʪʷ ʢʣʶʯʽʚ ʪʠʧʫ 

ʧʽʜʩʪʘʥʦʚʢʘ ʘʙʦ ʧʝʨʝʩʪʘʥʦʚʢʘ); 

ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ ʘʙʦ ʧʦʚʥʦʛʦ ʧʝʨʝʙʦʨʫ (ʄʆʇʇ) ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʧʪʦʩʠʩʪʝʤ; 
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ʟʤʽʰʘʥʽ ʤʝʪʦʜʠ. 

ʉʝʨʝʜ ɯʉʄ ʤʝʪʦʜʽʚ ʦʩʦʙʣʠʚʠʤ ʟʥʘʯʝʥʥʷʤ ʜʣʷ ʢʨʠʧʪʦʘʥʘʣʽʟʫ ʪʘ ʥʘʡʙʽʣʴʰʦʶ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʶ ʩʢʣʘʜʥʽʩʪʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʝʪʦʜʠ ʧʦʰʫʢʫ ʧʘʨ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ñʥʫʣʴʦʚʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʙʽʛʨʘʤò (ʅɺɹ), ʤʝʪʦʜʠ ʧʦʰʫʢʫ ʩʫʮʽʣʴʥʠʭ ʪʘ 

ʧʝʨʝʨʠʚʯʘʩʪʠʭ ʧʦʚʪʦʨʽʚ (ʇʉʇʇ) ʟʘ ʚʽʜʧʦʚʽʜʥʠʤ ʢʨʠʪʝʨʽʻʤ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʛʦ ʨʦʜʫ 

ʢʦʤʙʽʥʘʮʽʾ ʮʠʭ ʤʝʪʦʜʽʚ. ɿʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʤʦʞʣʠʚʦ ʚʠʷʚʠʪʠ ʚʠʧʘʜʢʠ ʦʜʥʘʢʦʚʦ 

ʟʘʰʠʬʨʦʚʘʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ.   

ʉʢʣʘʜʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʪʘʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ: 

( )mMʉʂW Nʅɺɹ -ÖÖÖº 22
1 , (3.5) 

ù
ú

ø
é
ê

è Ö
Öù
ú

ø
é
ê

è Ö
Öº

L

NM

L

NM
ʂWʇʉʇʇ lg2

, (3.6) 

ʜʝ N  ï ʢʽʣʴʢʽʩʪʴ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ; M  ï ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ; L  ï ʜʦʚʞʠʥʘ ʧʦʚʪʦʨʝʥʥʷ; m ï ʤʽʥʽʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ñʧʝʨʝʪʠʥʘʥʥʷò ʜʚʦʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʜʣʷ ʦʪʨʠʤʘʥʥʽ ʩʪʘʣʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʚʠʚʦʜʫ (ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ 

ʢʨʠʪʝʨʽʶ); 1K , 2K  - ʧʦʩʪʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʠʩʪʝʤʠ ʢʦʤʘʥʜ ʧʨʦʮʝʩʦʨʫ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɿ ʬʦʨʤʫʣ (3.5) ʪʘ (3.6) ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʧʨʘʢʪʠʯʥʽ ʦʮʽʥʢʠ ʜʣʷ ʩʢʣʘʜʥʦʩʪʽ 

ʨʦʟʚôʷʟʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʜʘʯ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʱʦ  

ʘʥʘʣʽʟʫʶʪʴʩʷ ʜʦʨʽʚʥʶʻ 510=N , ʾʭ ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʩʪʘʥʦʚʠʪʴ 310=M  ʙʽʪ, ʘ ʤʽʥʽʤʘʣʴʥʘ 

ʜʦʚʞʠʥʘ ñʧʝʨʝʪʠʥʘʥʥʷò - 210=m , ʪʦ ʩʢʣʘʜʥʽʩʪʴ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ ʧʽʜʙʦʨʫ ʧʘʨ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʅɺɹ ʦʮʽʥʶʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ 12109ÖºʅɺɹW . ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʠʩʪʝʤʠ w  ʧʦʥʘʜ 810  ʝʣʝʤʝʥʪʘʨʥʠʭ ʦʧʝʨʘʮʽʡ ʚ ʩʝʢʫʥʜʫ, 

ʟʘʜʘʯʘ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʧʨʦʪʷʛʦʤ ʜʦʙʠ. ʗʢʱʦ ʞ ʫ ʧʦʧʝʨʝʜʥʽʭ 

ʫʤʦʚʘʭ ʜʦʚʞʠʥʘ ʧʦʚʪʦʨʝʥʥʷ L  ʜʦʨʽʚʥʶʚʘʪʠʤʝ 10, ʪʦ ʥʝʩʢʣʘʜʥʦ ʙʘʯʠʪʠ, ʱʦ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 7107Ö²w  ʦʧʝʨʘʮʽʡ ʟʘ ʩʝʢʫʥʜʫ ʧʦʚʪʦʨʠ ʜʦʚʞʠʥʦʶ ʚ 10 ʙʽʪ 

ʤʦʞʣʠʚʦ ʚʠʷʚʠʪʠ ʟʘ ʦʜʥʫ ʜʦʙʫ. ʅʘʚʝʜʝʥ ̔ʦʮʽʥʢʠ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʢʣʘʜʝʥʥʷ ʟʤʽʩʪʫ 

ʪʨʝʪʴʦʾ ʯʘʩʪʠʥʠ ʨʦʙʦʪʠ ʪʘ ʧʦʙʫʜʦʚʠ ʘʪʘʢ ʥʘ ʩʪʽʡʢʽ ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʩʠʩʪʝʤʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʫ ʢʽʙʝʨʥʝʪʠʯʥʦʤʫ ʧʨʦʩʪʦʨʽ ʥʘ 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʧʨʠʤʽʪʠʚʠ, ʟʦʢʨʝʤʘ, ʛʝʥʝʨʘʪʦʨʠ ʚʠʧʘʜʢʦʚʠʭ ʜʘʥʠʭ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʦʰʫʢ ʧʦʚʪʦʨʽʚ ʤʦʞʣʠʚʦ ʟʜʽʡʩʥʠʪʠ ʟʥʘʯʥʦ ʰʚʠʜʰʝ, ʷʢʱʦ 

ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʰʚʠʜʢʽʩʥʫ ʧʘʤôʷʪʴ ʟ ʧʨʷʤʠʤ ʜʦʩʪʫʧʦʤ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʦʙôʻʤʫ. ʅʘʧʨʠʢʣʘʜ, ʚ ʫʤʦʚʘʭ ʥʘʚʝʜʝʥʦʛʦ ʧʨʠʢʣʘʜʫ ʜʣʷ ʬʽʢʩʘʮʽʾ ʫʩʽʭ ʧʦʚʪʦʨʽʚ 

ʜʦʚʞʠʥʦʶ 10 ʙʽʪ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ 
102  ʢʦʤʽʨʦʢ ʧʘʤôʷʪʽ, ʫ ʷʢʠʭ ʬʽʢʩʫʶʪʴ ʢʦʦʨʜʠʥʘʪʠ 

(ʥʦʤʝʨ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʥʦʤʝʨ ʤʽʩʮʷ ʟ ʷʢʦʛʦ ʧʦʯʠʥʘʻʪʴʩʷ ʧʦʚʪʦʨ) ʢʦʞʥʦʛʦ ʤʦʞʣʠʚʦʛʦ 

ʧʦʚʪʦʨʫ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʤʽʨ ʢʦʤʽʨʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙôʻʤʫ ʚʠʭʽʜʥʦʛʦ 
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ʤʘʩʠʚʫ ʪʘ ʚʽʜ ʩʪʫʧʝʥʶ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʟʫʩʪʨʽʯʘʻʤʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ (ʚ ʦʜʥʦʤʫ ʢʨʘʡʥʴʦʤʫ ʨʘʟʽ ʢʦʤʽʨʢʘ ʤʦʞʝ ʥʝ ʤʽʩʪʠʪʠ ʞʦʜʥʦʛʦ 

ʝʣʝʤʝʥʪʘ, ʚ ʜʨʫʛʦʤʫ ï ʫʩʽ ʤʦʞʣʠʚʽ ʢʦʦʨʜʠʥʘʪʠ ʜʝʩʷʪʠʛʨʘʤ). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʄʆʇ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʘʛʘʪʴʦʭ ʟʘʜʘʯ ʨʘʜʽʦʪʝʭʥʽʢʠ, ʪʦʤʫ ʧʦʙʫʜʦʚʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʚ ʽʥʪʝʨʝʩʘʭ ʢʨʠʧʪʦʘʥʘʣʽʟʫ 

ʧʦʣʝʛʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʛʦʪʦʚʠʭ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʠʩʢʦʨʶʚʘʯʽʚ. ʇʨʦʙʣʝʤʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʶʪʴ ʯʠʩʪʦ ʪʝʭʥʽʯʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʦʙʫʤʦʚʣʝʥʠʡ ʩʫʤʽʩʥʽʩʪʶ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤ ʽ ʬʦʨʤʘʪʽʚ ʧʦʜʘʥʥʷ ʜʘʥʠʭ. ɿʦʢʨʝʤʘ, ʧʽʜ ʯʘʩ 

ʜʝʰʠʬʨʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʟʘʭʠʱʝʥʦʾ ʘʥʘʣʦʛʦʚʦʾ ʪʝʣʝʬʦʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʚʠʜʢʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʽʟʥʦʛʦ ʨʦʜʫ ʮʠʬʨʦʚʠʭ ʬʽʣʴʪʨʽʚ. ɺʽʜʦʤʦ, ʱʦ 

ʬʽʣʴʪʨʘʮʽʷ ʩʠʛʥʘʣʽʚ ʩʢʣʘʜʥʠʤʠ ʥʝ ʨʝʢʫʨʩʠʚʥʠʤʠ ʬʽʣʴʪʨʘʤʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʧôʷʪʜʝʩʷʪ ʽ 

ʙʣ̔ʴʰ ʯʣʝʥʽʚ ʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʠʨʘʟʘʭ, ʱʦ ʾʭ ʦʧʠʩʫʶʪʴ ʪʘ ʚʝʣʠʢʝ ʯʠʩʣʦ ʧʦʚʪʦʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ [14]. ʗʢʱʦ ʚʭʽʜʥʠʡ ʩʠʛʥʘʣ ʤʘʻ M  ʚʽʜʣʽʢʽʚ, ʘ ʥʝʨʝʢʫʨʩʠʚʥʠʡ ʬʽʣʴʪʨ ʤʘʻ N  

ʚʽʜʛʘʣʫʞʝʥʴ (ʜʝ NM > ), ʜʣʷ ʦʮʽʥʢʠ ʯʘʩʪʦʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʽʣʴʪʨʘ ʧʦʪʨʽʙʥʦ MNÖ  

ʤʥʦʞʝʥʴ. ʊ.ʉʪʦʢʭʝʤ [14] ʟʘʧʨʦʧʦʥʫʚʘʚ ʤʝʪʦʜ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʤʥʦʞʝʥʴ, ʱʦ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʯʘʩʪʦʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʽʣʴʪʨʘ. ɺʽʥ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʚʠʧʘʜʢʫ N  ʫ 

ʬʦʨʤʽ 
n2  ʧʨʠ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʦʙʯʠʩʣʝʥʥʷʭ ʯʠʩʣʦ ʤʥʦʞʝʥʴ ʧʨʠʙʣʠʟʥʦ 

ʦʮʽʥʶʻʪʴʩʷ ʪʘʢʦʶ ʚʝʣʠʯʠʥʦʶ: 

NMW 2logÖº . (3.7) 

ɸʂʄʈ ʚʽʜʽʛʨʘʣʠ ʩʫʪʪʻʚʫ ʨʦʣʴ ʫ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʜʝʰʠʬʨʫʚʘʥʥʷ ʧʦʪʦʢʦʚʠʭ 

ʢʨʠʧʪʦʩʠʩʪʝʤ ʧʦʢʦʣʽʥʥʷ 60-80 ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ, ʘʣʝ ʧʠʪʘʥʥʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʣʷ ʮʽʣʝʡ ʜʝʰʠʬʨʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʢʨʠʧʪʦʩʠʩʪʝʤ ʙʣʦʢʦʚʦʛʦ ʪʠʧʫ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʽʜʢʨʠʪʠʤ. ʉʢʣʘʜʥʽʩʪʴ ʨʦʟʚôʷʟʢʫ ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʥʘʜ ʜʚʽʡʢʦʚʠʤ ʧʦʣʝʤ 2F  

ʢʣʘʩʠʯʥʠʤ ʤʝʪʦʜʦʤ ɻʘʫʩʘ ʩʪʘʥʦʚʠʪʴ 3 3,W n=  ʜʝ n  - ʯʠʩʣʦ ʟʤʽʥʥʠʭ [15]. ʋ ʚʠʧʘʜʢʫ 

ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʥʘʜ ʧʦʣʝʤ ʽʟ q  ʝʣʝʤʝʥʪʽʚ qF  ʩʢʣʘʜʥʽʩʪʴ ʨʦʟʚôʷʟʢʫ ʟʘ ʤʝʪʦʜʦʤ 

ɯ.ɺ. ʂʦʥʦʚʘʣʴʮʝʚʘ ʦʮʽʥʶʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ: 
N

n
KW

qlog

3

Öº .       (3.8) 

ɿʘʩʪʦʩʫʚʘʥʥʷ ɸʂʄʈ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʤʝʞʠʪʠ ʚʠʤʦʛʠ ʜʦ ʧʦʪʫʞʥʦʩʪʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʘʣʝ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚ ʟʥʘʭʦʜʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʣʽʥʝʘʨʠʟʘʮʽʾ ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʴ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʩʫʯʘʩʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ. ʄʃɼʇ ʜʦʩʣʽʜʞʝʥʽ ʜʦʩʪʘʪʥʴʦ ʛʣʠʙʦʢʦ. ɰʭ ʥʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʠʧʘʣʦ ʥʘ 50-80 ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ. ʅʘ ʞʘʣʴ, ʜʣʷ ʩʫʯʘʩʥʠʭ ʢʨʠʧʪʦʩʠʩʪʝʤ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ,  ʚ ʩʠʣʫ ʨʷʜʫ ʧʨʠʯʠʥ, ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʄʆʇʇ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʧʪʦʩʠʩʪʝʤ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʜʦʚʞʠʥʫ ʢʣʶʯʽʚ 

ʩʫʯʘʩʥʠʭ ʢʨʠʧʪʦʩʠʩʪʝʤ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ 
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ʜʝʰʠʬʨʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʚʦʯʝʚʠʜʴ, ʧʨʦʩʪʦ ʚʠʨʽʰʫʻʪʴʩʷ ʧʦʜʘʥʥʷ 

ʢʣʶʯʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʫ ʚʠʛʣʷʜʽ ʦʙôʻʜʥʘʥʥʷ ʤʥʦʞʠʥ ʤʝʥʰʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʄʦʞʣʠʚʽʩʪʴ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʜʝʰʠʬʨʫʚʘʥʥʷ ʧʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʻʶ ʧʦʙʫʜʦʚʠ ʪʘ 

ʘʨʭʽʪʝʢʪʫʨʦʶ ʰʚʠʜʢʦʜʽʶʯʦʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʤʝʪʦʜʽʚ ʪʘ ʫʥʠʢʥʝʥʥʷ 

ʩʫʙôʻʢʪʠʚʽʟʤʫ, ʫ ʟʘʜʘʯʘʭ ʢʨʠʧʪʦʘʥʘʣʽʟʫ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ, ʧʦʨʷʜ ʟ ʽʥʰʠʤʠ, 

ʪʝʭʥʦʣʦʛʽʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ [39]. ʂʣʘʩʪʝʨ ï ʮʝ ʩʠʩʪʝʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʪʫʞʥʦʛʦ 

ʢʦʤʧôʶʪʝʨʫ, ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʆʉ ʪʘ ʤʝʨʝʞʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ (ʨʠʩ.3.7). 

 
ʈʠʩ. 3.7. ʇʨʠʢʣʘʜ ñʧʘʨʘʣʝʣʴʥʦʾò ̔ ʻʨʘʨʭʽʾ 

 

ʈʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ ʦʧʝʨʘʮʽʡ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʧʨʠ ʮʴʦʤʫ ʚʽʜ ʘʨʭʽʪʝʢʪʫʨʠ 

ʢʦʥʢʨʝʪʥʦʾ ʨʦʟʧʦʜʽʣʝʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʡʧʨʦʩʪʽʰʽ ʟ ʥʠʭ ʤʦʞʥʘ 

ʧʦʙʫʜʫʚʘʪʠ ʥʘ ʙʘʟʽ ʣʦʢʘʣʴʥʠʭ ʂʄ, ʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʜʦʮʽʣʴʥʦ ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʦʩʥʦʚʽ 

ʩʠʤʝʪʨʠʯʥʠʭ ʤʫʣʴʪʽʧʨʦʮʝʩʦʨʽʚ (SMP ï Symmetric Multi-Processors), ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʦʜʥʦʨʽʜʥʠʭ ʧʨʦʮʝʩʦʨʽʚ ʽ ʤʘʩʠʚʫ ʩʧʽʣʴʥʦʾ ʧʘʤôʷʪʽ.  

ɹʘʛʘʪʦʧʨʦʮʝʩʦʨʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʦʙôʻʜʥʘʥʽ ʫ ʢʣʘʩʪʝʨ, ʤʦʞʫʪʴ ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ 

ʧʨʠ ʮʴʦʤʫ ʪʘʢʠʤ ʯʠʥʦʤ. ɺʦʥʠ ʤʘʶʪʴ: 

ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʪʘ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʜʨʫʛʦʛʦ ʚʠʢʦʥʫʚʘʪʠ ʜʝʢʽʣʴʢʘ 

ʧʨʦʛʨʘʤʥʠʭ ʛʽʣʦʢ; 

ʨʦʟʜʽʣʷʻʤʫ (ʩʧʽʣʴʥʫ) ʘʙʦ ʨʦʟʧʦʜʽʣʝʥʫ (ʽʥʜʠʚʽʜʫʘʣʴʥʫ) ʧʘʤôʷʪʴ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʙʦʨʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʘʜʨʝʩʥʦʾ ʩʠʩʪʝʤʠ; 

ʤʘʩʰʪʘʙʦʚʘʥʫ ʘʨʭʽʪʝʢʪʫʨʫ, ʪʦʙʪʦ ʥʝ ʚʩʪʘʥʦʚʣʶʶʪʴ ʞʦʨʩʪʢʠʭ ʦʙʤʝʞʝʥʴ ʱʦʜʦ 

ʘʧʘʨʘʪʥʦʾ ʧʣʘʪʬʦʨʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʦʜʫʣʽʚ, ʱʦʜʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʪʦʧʦʣʦʛʽʾ ʂʄ, ʱʦʜʦ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʜʽʘʧʘʟʦʥʫ ʧʦʪʫʞʥʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. 

ɺʫʟʣʦʚʠʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʮʴʦʤʫ ʚʚʘʞʘʻʪʴʩʷ ʚʠʙʽʨ ʤʝʪʨʠʢʠ (ʤʽʨʠ ʙʣʠʟʴʢʦʩʪʽ 

ʦʙôʻʢʪʽʚ), ʚʽʜ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʦʩʪʘʪʦʯʥʠʡ ʚʘʨʽʘʥʪ ʨʦʟʙʠʚʢʠ ʟʘʜʘʯ,̔ ʥʘʧʨʠʢʣʘʜ, 
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ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʰʠʬʨʦʚʘʥʠʭ ʜʘʥʠʭ, ʪʦʙʪʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ̔ ʢʨʠʧʪʦʘʥʘʣʽʟʫ, ʥʘ 

ʛʨʫʧʠ/ʧʽʜʟʘʜʘʯʽ ʟʘ ʟʘʜʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ. ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʝ ʚʠʙʽʨ ʜʦʤʽʥʫʶʯʦ ʾʟʘʜʘʯʽ ʟ 

ʚʠʟʥʘʯʝʥʦʾ ʚʠʙʽʨʢʠ ʟ R (ʨʦʟʤʽʨ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ) ʤʦʞʣʠʚʠʭ ʟʘʜʘʯ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʧʦʻʜʥʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʤʝʪʦʜʽʚ, ʱʦ 

ʧʝʨʝʣʽʯʝʥʽ ʚʠʱʝ, ʟ ʤʝʪʦʜʘʤʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʩʫʢʫʧʥʦʩʪʽ ʟʘʜʘʯ ʪʘʢʠʭ ʦʜʥʦʨʽʜʥʠʭ ʧʽʜʤʥʦʞʠʥ, ʱʦʙ: 

ʟʘʜʘʯʽ ʫʩʝʨʝʜʠʥʽ ʛʨʫʧ ʙʫʣʠ, ʫ ʧʨʷʤʦʤʫ ʩʤʠʩʣʽ, ʧʦʜʽʙʥʽ (ʩʭʦʞʽ) ʦʜʠʥ ʟ ʦʜʥʠʤ; 

ʟʘʜʘʯʽ ʟ ʨʽʟʥʠʭ ʛʨʫʧ ʙʫʣʠ ʙ ʘʙʦ ʚʟʘʛʘʣʽ ʥʝ ʧʦʜʽʙʥʽ, ʘʙʦ ʞ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʣʠʩʷ.  

ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʥʘʩʪʫʧʥʠʭ ʬʘʢʪʦʨʽʚ: ʚʽʜʩʫʪʥʦʩʪʽ ʦʜʥʦʟʥʘʯʥʦ ʥʘʡʢʨʘʱʦʛʦ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ; ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʱʦʜʦ ʧʦʧʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʪʝʨʽʚ ʚʽʜʥʦʩʥʦ 

ʜʝʷʢʦʛʦ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʢʨʠʪʝʨʽʶ; ʟʘʣʝʞʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚʽʜ 

ʤʝʪʨʠʢʠ (ʘʙʦ ʤʽʨʠ ʙʣʠʟʴʢʦʩʪʽ ʟʘʜʘʯ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʰʠʬʨʦʚʘʥʠʭ ʜʘʥʠʭ), ʚʠʙʽʨ 

ʷʢʦʾ ʪʘʢʦʞ ʩʫʙôʻʢʪʠʚʥʠʡ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʪʦʤ [16, 17]. 

ɸʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ, ʷʢʠʡ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ 

ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʚ ʧʦʩʣʽʜʦʚʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ (ʨʠʩ.3.8). 

ʂʨʦʢ 1. ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮ ̔(ʪʘʙʣ.3.5), ʝʣʝʤʝʥʪʘʤʠ ʷʢʦʾ ʤʦʞʫʪʴ ʙʫʪʠ: 

- ʘʣʴʪʝʨʥʘʪʠʚ-ʢʨʠʪʝʨʽʾʚ 
r
ikC , ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢʽʩʥʘ ʰʢʘʣʘ, ʜʝ 

Qk ,1=  ï ʢʽʣʴʢʽʩʪʴ ʢʨʠʪʝʨʽʾʚ/ʦʟʥʘʢ, Ni ,1=  - ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚ/ʧʽʜʟʘʜʘʯ; 

- ʚʠʭʽʜʥʦʾ ʚʠʙʽʨʢʠ ʜʘʥʠʭ 
r
ikC  ʜʣʷ r -  ʾ ʟʘʜʘʯ ̔ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʰʠʬʨʦʚʘʥʠʭ 

ʜʘʥʠʭ ( Rr ,1= ) ʪʘ kp  ʦʟʥʘʢ ʧʦ ʢʦʞʥʽʡ ʟ ʥʠʭ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʽʣʴʢʽʩʥʘ ʰʢʘʣʘ. 

ʊʘʙʣʠʮʷ 3.5 

ɺʭʽʜʥʘ ʚʠʙʽʨʢʘ ʜʘʥʠʭ 

ʆʟʥʘʢʠ 
ʇʽʜʟʘʜʘʯʽ 1p  --- kp  --- Qp  

1r  
11C  --- 

kC1  --- QC1  

--- --- --- --- --- --- 

ir  1iC  --- 
ikC  --- iQC  

--- --- --- --- --- --- 

Nr  1NC  --- 
NkC  --- NQC  

 

ʂʨʦʢ 2. ʇʨʠʚʝʜʝʥʥʷ ʤʘʪʨʠʮʽ ikC  ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʚʠʜʫ ʟʘ ʧʨʘʚʠʣʘʤʠ: 

ʘ) ʜʣʷ ʢʨʠʪʝʨʽʶ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʯʠʤ ʙʽʣʴʰʝ, ʪʠʤ ʢʨʘʱʝ):  

minmax

min

kk

kikr
ik

CC

CC
C

-

-
= ;  (3.9) 

ʙ) ʜʣʷ ʢʨʠʪʝʨʽʶ (ʦʟʥʘʢʠ) ʚʘʨʪʦʩʪʽ (ʯʠʤ ʤʝʥʰʝ, ʪʠʤ ʢʨʘʱʝ): 

minmax

max

kk

ikkr
ik

CC

CC
C

-

-
= ; (3.10) 
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ʜʝ max
kC  ʪʘ min

kC  ï ʤʘʢʩʠʤʘʣʴʥʝ ʪʘ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ k -ʛʦ ʢʨʠʪʝʨʽʶ (ʦʟʥʘʢʠ) ʥʘ 

ʚʩʴʦʤʫ ʥʘʙʦʨʽ ʘʣʴʪʝʨʥʘʪʠʚ/ʧʽʜʟʘʜʘʯ; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩ.3.8.  ɸʣʛʦʨʠʪʤ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʽʜʟʘʜʘʯ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʰʠʬʨʦʚʘʥʠʭ ʜʘʥʠʭ  
ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

 

ʂʨʦʢ 3. ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮ ̔ʙʣʠʟʴʢʦʩʪʽ ),( ji
blizk rrM , ʝʣʝʤʝʥʪʠ ʷʢʦʾ ( ijr ) 

ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠʩʷ ʷʢ ʤʽʞ ʪʦʯʢʦʚʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʧʘʨʠ ʘʣʴʪʝʨʥʘʪʠʚ ir  ʪʘ jr : 

ä
=

-=
Q

k
jkikij CC

Q 1

2)(
1

r , Nij ),1( += .  (3.11) 

ʇʆʏɸʊʆʂ 

ɺʚʝʜʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ: 

r
ikC  ï  ʤʘʩʠʚʫk -ʭ ʦʟʥʘʢ ʜʣʷ  i -  ʾʘʣʴʪʝʨʥʘʪʠʚʠ/ʧʽʜʟʘʜʘʯʽ; 

ʜʝ Qk ,1= , Q  ï  ʢʽʣʴʢʽʩʪʴ ʚʩʽʭ ʦʟʥʘʢ; 

     Ni ,1= ,   N  ï  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚ/ʧʽʜʟʘʜʘʯ; 

     Rr ,1= , Rï  ʨʦʟʤʽʨ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʟʘʜʘʯ; 

ʧʦʨr  ï  ʧʦʨʦʛʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. 

ʌʦʨʤʫʚʘʥʥʷ ʥʦʨʤʦʚʘʥʠʭ ʤʘʪʨʠʮʴ r
ikC : 

minmax

min

kk

kikr

ik
CC

CC
V

-

-
= , Ni ,1= , Qk ,1= , Rr ,1=  

ʇʦʧʝʨʝʜʥʻ ʦʙʥʫʣʝʥʥʷ ʤʘʩʠʚʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʛʨʫʧ ʟʘʜʘʯ, ʷʢʽ ʤʘʶʪʴ 
ʦʟʥʘʢʠ, ʱʦ ʙʽʣʴʰ-ʤʝʥʰ  ʙʣʠʟʴʢʽ ʤʽʞ ʩʦʙʦʶ: 0=rgr , Rr ,1= . 

ʪʘʢ ʥ ̔

xgrgrr =  

1=xgr , 1=r  

Rr =  

ʪʘʢ 

ʥ ̔

Rr <  

1+=rn  

ʪʘʢ 

0=ngr  

ʪʘʢ 

ʆʙʯʠʩʣʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʦʟʥʘʢʘʤʠ ʧʽʜʟʘʜʘʯ i  ʪʘ j :  

ä
=

-=
N

j

jkikrn CC
N 1

2)(
1

r , Nij ),1( +=  

ʥ ̔

ʧʦʨijf r<
 

xgrgn =
 

ʪʘʢ 

ʥ ̔

Rn=
 

1+=nn  
ʥ ̔

1+=xgrxgr  

ʪʘʢ 

ɺʠʚʝʜʝʥʥʷ ʥʘ ʝʢʨʘʥ ʤʘʩʠʚʫ 
rgr ,  ʜʝ Rr ,1= . ɺʀʍɯɼ 

ʌʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʽʚ  

ʫʟʛʦʜʞʝʥʦʩʪʽ  
yzg

ijF   ̔   ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ  
neyzg

ijF   

ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʜʝʢʩʽʚ 
yzg

ijf  ʽ 
neyzg

ijf . 

ʆʙʯʠʩʣʝʥʥʷ  ʩʫʤʘʨʥʦʛʦ  ʢʨʠʪʝʨʽʶ  ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ 
SH . 

ʥ ̔

0=rgr  

1+=rr
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ʂʨʦʢ 4. ɿʘ ʤʘʪʨʠʮʝʶ ʙʣʠʟʴʢʦʩʪʽ ʜʣʷ ʧʘʨʠ ʘʣʴʪʝʨʥʘʪʠʚ/ʧʽʜʟʘʜʘʯ ir  ʪʘ jr :  

1) ʧʦʜʽʣ ʤʥʦʞʠʥʠ ʟ R  ʟʘʜʘʯ ʥʘ ʧʽʜʚʠʙʽʨʢʠ (ʜʠʧʦʣʽ) ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʧʽʜʟʘʜʘʯ BA1 . ʄʥʦʞʠʥʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʘʻ ʚʢʣʶʯʘʪʠ ʧʨʠ ʮʴʦʤʫ ʚʩʽ ʢʨʠʪʝʨʽʾ 

(ʦʟʥʘʢʠ) ʟ ʤʘʪʨʠʮʽ ʙʣʠʟʴʢʦʩʪʽ ),( ji
blizk rrM , ʟʘ ʷʢʠʤʠ ʘʣʴʪʝʨʥʘʪʠʚʘ ir  ʙʫʜʝ 

ʧʝʨʝʚʘʞʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʫ 
jr : { }jkik

yzg
ij kF rr >=  ʽ ʥʘʚʧʘʢʠ ʤʥʦʞʠʥʘ 

ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʚʢʣʶʯʘʪʠʤʝ ʚʩʽ ʽʥʰʽ ʢʨʠʪʝʨʽʾ (ʦʟʥʘʢʠ) ï { }jkik
neyzg

ij kF rr <= ; 

2) ʜʦʚʠʟʥʘʯʝʥʥʷ (ʨʝʛʫʣʷʨʠʟʘʮʽʷ) ʩʬʦʨʤʦʚʘʥʠʭ ʢʣʘʩʪʝʨʠʟʘʮʽʡ A  ʽ B  ʰʣʷʭʦʤ 

ʜʦʜʘʪʢʦʚʦʾ ʧʝʨʝʚʽʨʢʠ ʪʘ ʧʦʜʽʣʫ ʤʥʦʞʠʥʠ ʧʽʜʟʘʜʘʯ ʥʘ ʧʽʜʤʥʦʞʠʥʠ DC1  ʟʘ ʧʨʘʚʠʣʦʤ: 

ʜʣʷ ʜʠʧʦʣʽʚ, ʱʦ ʤʘʶʪʴ ʥʝʧʘʨʥʽ ʥʦʤʝʨʠ, ʦʙôʻʢʪʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ A, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ C ;  

ʜʣʷ ʜʠʧʦʣʽʚ, ʱʦ ʤʘʶʪʴ ʥʝʧʘʨʥʽ ʥʦʤʝʨʠ, ʦʙôʻʢʪʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ B, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ D ; 

ʜʣʷ ʧʘʨʥʠʭ ʥʦʤʝʨʽʚ ʜʠʧʦʣʽʚ ï ʥʘʚʧʘʢʠ.  

3) ʦʙʯʠʩʣʝʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ 3.11 ʤʽʞʪʦʯʢʦʚʠʭ ʚʽʜʩʪʘʥʝʡ ʜʣʷ ʧʽʜʚʠʙʽʨʦʢ 

BA1  ʽ DC1 .  

ʇʫʥʢʪʠ ʘ), ʙ) ʪʘ ʚ) ʧʦʚʪʦʨʶʚʘʪʠʤʫʪʴʩʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʚʩʽ ʧʽʜʟʘʜʘʯʽ ʥʝ ʫʚʽʡʜʫʪʴ ʜʦ 

ʤʥʦʞʠʥ BA1  ʪʘ DC1 , ʘʙʦ ʷʢʱʦ ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʩʬʦʨʤʦʚʘʥʠʤʠ ʛʨʫʧʘʤʠ 

ʧʝʨʝʚʠʱʠʪʴ ʜʝʷʢʝ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʊʦʜʽ ʛʦʣʦʚʥʦʶ ʫʤʦʚʦʶ ʻ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛʠ: 

ʧʨʦʪʠʣʝʞʥʽ ʚʝʨʰʠʥʠ (ʧʽʜʟʘʜʘʯʽ) ʤʘʶʪʴ ʚʽʜʥʦʩʠʪʠʩʷ ʜʦ ʨʽʟʥʠʭ ʤʥʦʞʠʥ. 

ʂʨʦʢ 5. ɿʜʽʡʩʥʝʥʥʷ ʧʝʨʝʙʦʨʫ ʛʽʧʦʪʝʟ ʧʨʦ ʯʠʩʣʦ ʢʣʘʩʪʝʨʽʚ ABH  ʜʣʷ 

ʧʽʜʚʠʙʽʨʦʢ BA1  ʽ CDH  ʜʣʷ ʧʽʜʚʠʙʽʨʦʢ DC1  ʪʘ ʦʙʯʠʩʣʶʶʪʴʩʷ ʽʥʜʝʢʩʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʘʩʠʚʘʤ ʫʟʛʦʜʞʝʥʦʩʪʽ ʽ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ: 

min,­
D-

=
h

hh
H AB

  min,­
D-

=
h

hh
HCD

 (3.12) 

ʜʝ h  ï ʢʽʣʴʢʽʩʪʴ ʫʩʽʭ ʢʣʘʩʪʝʨʽʚ, ʚʠʜʽʣʝʥʘ ʥʘ ʚʠʙʽʨʢʘʭ BA1  ʪʘ DC1 ; 

hD  ï ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʪʝʨʽʚ, ʱʦ ʧʦʜʽʙʥʽ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ; 

ʂʨʦʢ 6. ʇʨʦʚʝʜʝʥʥʷ ʧʝʨʝʙʦʨʫ ʢʣʘʩʪʝʨʠʟʘʮʽʡ ʟʘ ʩʫʤʘʨʥʠʤ ʢʨʠʪʝʨʽʻʤ 

ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ äH , ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʦʛʽʚ ʜʦʤʽʥʫʚʘʥʥʷ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʽʥʜʝʢʩʽʚ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ï yzg
ijf  ̔  ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ï neyzg

ijf  ʟ ʧʦʨʦʛʦʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ï 
ïîðr : 

min)(
2

1
­+=ä CDAB HHH . (3.13) 

 

ʆʧʪʠʤʘʣʴʥʽʡ ʢʣʘʩʪʝʨʠʟʘʮʽʾ [18] ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʚʠʧʘʜʦʢ, ʢʦʣʠ 0­äH . 

ɿʥʘʯʝʥʥʷ ʧʦʨʦʛʘ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ï ïîðr  ʟʘʜʘʻʪʴʩʷ ʦʩʦʙʦʶ, ʱʦ ʫʧʦʚʥʦʚʘʞʝʥʘ 

ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ.  
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ʇʦʨʽʚʥʷʥʥʷ ʧʽʜʟʘʜʘʯ ʟ ʦʧʪʠʤʘʣʴʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʧʨʘʚʠʣʦʤ: 

ʷʢʱʦ ïîð
yzg

ijf r>  ʘʙʦ ïîð
neyzg

ijf r< , ʪʦ 
ji rr > . (3.14) 

ʈʝʘʣʽʟʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʘʩʪʴ ʟʤʦʛʫ ʟʘ ʩʫʤʘʨʥʠʤ ʢʨʠʪʝʨʽʻʤ 

ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ ʘʙʦ ʽʥʜʝʢʩʘʤʠ ʜʦʤʽʥʫʚʘʥʥʷ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʥʦʞʠʥʠ ʟ R  ʟʘʜʘʯ ʥʘ ʛʨʫʧʠ ʪʘ ʩʬʦʨʤʫʚʘʪʠ 

ʜʝʨʝʚʦʧʦʜʽʙʥʫ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʟ N  ʧʽʜʟʘʜʘʯ ʚ ʢʦʞʥʽʡ. 

 

3.4. ʄʦʜʝʣʴ ʦʮʽʥʢʠ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ 

ʚʽʜ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ, ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ 

 

ɿʘʚʜʘʥʥʷ ʱʦʜʦ ʦʮʽʥʢʠ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʦʙʨʘʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʚʽʜ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ, 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʚʠʨʽʰʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʧʦʜʽʡ, ʷʢʽ ʰʣʷʭʦʤ 

ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ɸʉʋ ʧʨʷʤʦ ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʤʦʞʫʪʴ 

ʟʘʚʜʘʪʠ ʟʙʠʪʢʫ ʾʾ ʚʣʘʩʥʠʢʘʤ ʽ ʢʦʨʠʩʪʫʚʘʯʘʤ. ʊʘʢʽ ʧʦʜʽʾ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ 

ʦʩʥʦʚʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʷʢ: ʤʝʪʘ ʨʝʘʣʽʟʘʮʽʾ, ʜʞʝʨʝʣʘ, ʟʘʩʦʙʠ, ʤʝʪʦʜʠ ʽ ʥʘʩʣʽʜʢʠ, 

ʧʨʠʥʮʠʧʠ, ʭʘʨʘʢʪʝʨ ʪʘ ʩʧʦʩʦʙʠ ʚʧʣʠʚʫ ʥʘ ʧʝʚʥʠʡ ʦʙôʻʢʪ (ʨʦʟʜʽʣ 1.1.1 ʜʘʥʦʾ 

ʨʦʙʦʪʠ). ɿʘʭʠʩʪ ʚʽʜ ʾʭ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ 

ʨʽʰʝʥʥʷ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʟʘʜʘʯ [19 ï 27]: 

ʧʦ-ʧʝʨʰʝ, ʟʘʙʦʨʦʥʘ ʧʦʨʫʰʥʠʢʫ ʅʉɼ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʟʣʦʚʤʠʩʥʠʭ ʮʽʣʷʭ; 

ʧʦ-ʜʨʫʛʝ, ʩʚʦʻʯʘʩʥʝ ʽ ʧʦʚʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ɿʘʟʥʘʯʝʥʽ  ʟʘʜʘʯʽ  ʨʝʘʣʽʟʫʶʪʴʩʷ  ʚ  ʧʨʦʮʝʩʽ  ʪʝʭʥʽʯʥʦʛʦ ʪʘ/ʘʙʦ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ  

ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ. ʊʝʭʥʽʯʥʠʡ ʟʘʭʠʩʪ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʝʨʝʜʙʘʯʘʻ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ 

ʚʠʪʦʢʫ ʪʝʭʥʽʯʥʠʤʠ ʢʘʥʘʣʘʤʠ ʪʘ ʟʘʭʠʩʪ ɸʉʋ ʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʚ ʥʽʡ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʅʉɼ, 

ʘ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʡ ï ʨʝʘʣʽʟʘʮʽʶ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʷʢ 

ʢʦʜʫʚʘʥʥʷ ʪʘ/ʘʙʦ ʰʠʬʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʽʜʦʤʦ, ʱʦ ʟ ʧʦʟʠʮʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʟʣʦʯʠʥʽʚ ʽ ʟʘʛʨʦʟ ʟʘ ʩʭʝʤʦʶ, 

ʧʨʦʧʦʥʦʚʘʥʦʶ ʂʦʥʚʝʥʮʽʻʶ ʈʘʜʠ ɭʚʨʦʧʠ 2001 ʨʦʢʫ ʧʦ ʙʦʨʦʪʴʙʽ ʟ ʢʽʙʝʨʟʣʦʯʠʥʥʽʩʪʶ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʜʝʣʽ CIA çConfidentiality-Integrity-

Availabilityè, ʘ ʪʘʢʦʞ ʩʪʘʥʜʘʨʪʽʚ ISO 27001 ʪʘ ISO 

27002 ʥʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ɸʉʋ ʪʘ ʆʂɯ ʚ ʮʽʣʦʤʫ 

ʩʪʘʥʦʚʣʷʪʴ ʟʘʛʨʦʟʠ ʟʘ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ. ɺʦʥʠ, ʷʢ 

ʚʽʜʦʤʦ, ʧʦʣʷʛʘʶʪʴ ʫ ʧʦʨʫʰʝʥʥʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ ʮʽʣʽʩʥʦʩʪʽ, 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ/ʘʙʦ ʜʦʩʪʫʧʥʦʩʪʽ ʜʦ ɸʉʋ ʪʘ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚ ʥʽʡ ʮʠʨʢʫʣʶʻ 

(ʨʠʩ.3.9) [28, 29].  

ˢ˿̂  
˻˴˱ 
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ʈʠʩ.3.9. ɻʦʣʦʚʥʽ ʦʟʥʘʢʠ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ  

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʜʦ ʥʝʾ 

 

ʇʨʠ ʮʴʦʤʫ ʜʦ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ɸʉʋ ʟʛʽʜʥʦ ʟ [30 - 

34] ʥʘʣʝʞʘʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʩʧʨʦʙʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ: ʯʠʪʘʥʥʷ ʘʙʦ ʢʦʧʽʶʚʘʥʥʷ ʷʢ 

ʚʽʜʢʨʠʪʦʾ, ʪʘʢ ʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʽʤʧʦʨʪʫ ʘʙʦ ʝʢʩʧʦʨʪʫ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ 

ʪʘʢʦʞ ʦʙʤʽʥʫ ʥʝʶ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʽʟʥʠʭ 

ʢʣʘʩʽʚ ʟʘʭʠʱʝʥʦʩʪʽ ʪʦʱʦ. ɺʦʥʠ ʡʤʦʚʽʨʥʦ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʧʦʨʫʰʥʠʢʦʤ ʟʘ 

ʫʤʦʚʠ ʧʦʜʦʣʘʥʥʷ ʥʠʤ [35]:  

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʆɯɼ ʪʘ ʧʨʠʤʽʱʝʥʴ (ʦʟʦʜp );  

ʬʽʟʠʯʥʠʭ ʟʘʭʦʜʽʚ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʆɯɼ ʪʘ ʧʨʠʤʽʱʝʥʴ (ʬʟʦʜp ); 

ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʢʘʥʘʣʽʚ ʚʠʪʦʢʫ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʆɯɼ (ʘʟʟʢʚp ); 

ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ (ʙʨʘʥʜʤʘʫʝʨʽʚ) ʜʦ ʨʝʩʫʨʩʽʚ ɸʉʋ (ʘʟʫʜp ); 

ʇɿ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʜʦʩʪʫʧʫ ʥʘ ʨʝʩʫʨʩʽʚ ɸʉʋ (ʧʟʘʜp ); 

ʇɿ ̔ ʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʧʟʽʘʢp ); 

ʇɿ ʟʘʭʠʩʪʫ ʚʽʜ ʚʽʨʫʩʥʠʭ ʘʪʘʢ (ʧʟʟʚʘp ). 

ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʧʦʜʦʣʘʥʥʷ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʜʦʩʪʫʧʦʤ ( ʧʟʘʜʘʟʫʜʧʘʟʫʜ ppp Ö= ) ʻ ʡʤʦʚʽʨʥʽʩʪʶ ʧʦʜʽʾ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʟʫʜp  ʪʘ ʧʟʘʜp , ʘ 

ʪʘʢʦʞ ʚʨʘʭʦʚʫʶʯʠ ʧʽʜʭʽʜ, ʚʠʢʣʘʜʝʥʠʡ ʫ [36, 37] ʡʤʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʦʨʫʰʥʠʢʦʤ 

ɿʘʛʨʦʟʠ ʙʝʟʧʝʮʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ɸʉʋ 

ɿʘʛʨʦʟʠ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ɿʘʛʨʦʟʠ ʮʽʣʽʩʥʦʩʪʽ ɿʘʛʨʦʟʠ ʜʦʩʪʫʧʥʦʩʪʽ 

ʈʝʟʫʣʴʪʘʪ: ʚʠʪʽʢ ʽʥʬʦʨʤʘʮʽʾ 

ʅʘʚʤʠʩʥʝ (ʧʨʷʤʠʡ ʫʤʠʩʝʣ) 

ʅʝʥʘʚʤʠʩʥʝ (ʟ ʥʝʦʙʝʨʝʞʥʦʩʪʽ) 

ʈʦʟʛʦʣʦʰʝʥ-
ʥ ̫

ʽʥʬʦʨʤʘʮʽʾ 

ʌʽʟʠʯʥʠʡ ʜʦʩʪʫʧ 

ʇʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʡ ʜʦʩʪʫʧ 

ʇʨʦʛʨʘʤʥʠʡ ʜʦʩʪʫʧ 

ʅʝʩʘʥʢʮʽʦʥ

ʦʚʘʥʠʡ 

ʜʦʩʪʫʧ ʜʦ  

 ʽʥʬʦʨʤʘʮʽʾ 

ʇʝʨʝʭʦʧʣʝʥʥʷ ʽʥʬ., ʧʝʨʝʜʘʥʦʾ ʊʂ 

ʇʝʨʝʭʦʧʣʝʥʥʷ ʨʦʟʤʦʚ ʫ 

ʚʠʜʽʣʝʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ 

ʇʝʨʝʭʦʧʣ. ̔ ʥʬ., ʦʙʨʦʙʣʶʚʘʥʦʾ ʊɿ 

ʇʝʨʝʭʦʧʣʝʥ

ʥʷ  

ʽʥʬʦʨʤʘʮʽʾ 

(ʚʠʪʽʢ 

ʪʝʭʥʽʯʥʠʤʠ 

ʢʘʥʘʣʘʤʠ) 

ʈʦʟʢʨʘʜʘʥʥʷ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ 

 

 

ʅ

ɸ

ʉ

ʃ

ɯ

ɼ

ʂ

ʀ 

ʈʝʟʫʣʴʪʘʪ: ʥʝʧʨʘʚʦʤʽʨʥʠʡ ʚʧʣʠʚ ʥʘ ʽʥʬʦʨʤʘʮʽʶ 

 

 

ʅ

ɸ

ʉ

ʃ

ɯ

ɼ

ʂ

ʀ 

ʋʤʠʩʥʠʡ ʚʧʣʠʚ ʟʘ ʨʘʭʫʥʦʢ: 

- ʜʠʚʝʨʩʽʾ ʥʘ ʆɯɼ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮ.ʧʨʦʛʨʘʤʥʠʭ 

ʚʧʣʠʚʽʚ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ɸʉʋ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʟʘʩʦʙʠ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ ʟʘʢʣʘʜʥʠʭ ʧʨʠʩʪʨʦʾʚ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʦʾʚ ɸʉʋ ʪʘ 

ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

- ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʥʦʛʦ ʧʨʠʜʫʰʝʥʥʷ 

ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʟʚʷʟʢʫ, ʪʦʱʦ 

ʅʝʥʘʚʤʠʩʥʠʡ ʚʧʣʠʚ ʟʘ ʨʘʭʫʥʦʢ: 

- ʷʚʠʱ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ; 

- ʧʨʠʨʦʜʥʽʭ ʷʚʠʱ ʪʘ ʩʪʠʭʽʡʥʦʛʦ ʣʠʭʘ; 

- ʜʝʬʝʢʪʽʚ,ʚʽʜʤʦʚ, ʘʚʨʽʡ ʦʙʣʘʜʥʘʥʥʷ ʽ 

ʧʨʦʛʨʘʤʥʦʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

- ʧʦʤʠʣʦʢ ʦʙʩʣʫʛ. ʧʝʨʩʦʥʘʣʫ, ʪʦʱʦ 



118 

ʅʉɼ ʜʦ ʨʝʩʫʨʩʽʚ ɸʉʋ ʪʘ/ʘʙʦ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʧʦʜʦʣʘʥʥʷ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʜʦʩʪʫʧʦʤ (ʥʩʜp ) ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟ ʚʠʨʘʟʫ 

( )( )( )[ ]ʧʟʽʘʢʬʟʦʜʦʟʦʜʧʘʟʫʜʥʩʜ pppʨp -Ö-Ö--Ö= 1111 . (3.15) 

ʇʦʜʘʣʴʰʝ ʨʦʟʢʨʠʪʪʷ ʟʤʽʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ ʤʦʞʝ ʩʪʘʪʠʩʷ, 

ʷʢ ʚʽʜʦʤʦ ʟ [38], ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʷʢʱʦ ʧʦʨʫʰʥʠʢ ʧʽʩʣʷ ʾʾ ʦʪʨʠʤʘʥʥʷ: 

ʟʥʘʻ ʤʦʚʫ, ʷʢʦʶ ʽʥʬʦʨʤʘʮʽʷ ʧʦʜʘʻʪʴʩʷ (ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʾ - ʤʦʚʘp ); 

ʟʥʘʻ ʽ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʇɿ ʘʙʦ ʘʧʘʨʘʪʫʨʫ ʢʨʠʧʪʦʧʝʨʝʪʚʦʨʝʥʥʷ (ʧʟʢʪʧp ); 

ʤʘʻ ʢʣʶʯʽ ʘʙʦ ʢʣʶʯʦʚʽ ʥʘʙʦʨʠ ʜʣʷ ʢʨʠʧʪʦʧʝʨʝʪʚʦʨʝʥʥʷ (ʢʣʶʯʽp ). 

ɺʠʭʦʜʷʯʠ ʟ ʪʘʢʦʛʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʦʣʘʥʥʷ ʩʠʩʪʝʤʠ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ 

( ʢʟʽp ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʦʞʝʥʴ [38] ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟ ʚʠʨʘʟʫ: 

ʢʣʶʯʽʧʟʢʪʧʤʦʚʘʢʟʽ pppp ÖÖ= . (3.16) 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʘʢʦʛʦ ʡʤʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʦʨʫʰʥʠʢʦʤ ʅʉɼ ʜʦ ʨʝʩʫʨʩʽʚ 

ɸʉʋ ʪʘ/ʘʙʦ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚ ɸʉʋ ʦʙʨʦʙʣʷʻʪʴʩʷ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ: 

ʢʟʽʥʩʜ
ʢʟʽ
ʥʩʜ ʨʨp Ö=  (3.17) 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ ʚ ɸʉʋ ʤʦʞʝ ʙʫʪʠ ʚʪʨʘʯʝʥʦʶ ʡ ʧʽʜ ʯʘʩ ʾʾ 

ʦʙʨʦʙʢʠ ʯʝʨʝʟ ʚʠʪʽʢ ʪʝʭʥʽʯʥʠʤʠ ʢʘʥʘʣʘʤʠ (ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʾ - ʘʟʟʢʚp ) ʘʙʦ ʟʘʚʜʷʢʠ 

ʥʠʟʮʽ ʚʜʘʣʠʭ ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʘʪʘʢ (ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʾ - ʧʟʟʚʘp ) ʟʘʛʘʣʴʥʘ ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ɸʉʋ ʟ ʧʦʜʦʣʘʥʥʷʤ ʟʘʟʥʘʯʝʥʠʭ ʟʘʩʦʙʽʚ 

ʟʘʭʠʩʪʫ ʤʘʪʠʤʝ ʚʠʜ: 

( )( )( )ʧʟʟʚʘʘʟʟʢʚ
ʢʟʽ
ʥʩʜ

ʢʦʥʬʽʜ
ʧʦʨʫʰ ʨʨpp -Ö-Ö--= 1111.

.  (3.18) 

ɼʦ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ɸʉʋ, ʷʢ ʚʽʜʦʤʦ [30 ï 34], ʥʘʣʝʞʘʪʴ: 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʪʘ/ʘʙʦ ʚʠʜʘʣʝʥʥʷ ʧʨʦʛʨʘʤ ʽ ʜʘʥʠʭ; ʚʩʪʘʚʢʘ, ʟʤʽʥʘ ʘʙʦ 

ʚʠʜʘʣʝʥʥʷ ʜʘʥʠʭ ʚ ʝʣʝʤʝʥʪʘʭ ʧʨʦʪʦʢʦʣʫ ʚ ʧʨʦʮʝʩʽ ʦʙʤʽʥʫ ʤʽʞ ʘʙʦʥʝʥʪʘʤʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʝʨʝʞʽ; ʚʪʨʘʪʘ ʜʘʥʠʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʙʦʾʚ, ʧʦʨʫʰʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʝʣʝʤʝʥʪʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʘʙʦ ʥʝʢʦʤʧʝʪʝʥʪʥʠʭ ʜʽʡ ʩʫʙ'ʻʢʪʽʚ ʜʦʩʪʫʧʫ ʪʦʱʦ. 

ʁʤʦʚʽʨʥʦ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʦʞʝʥʴ [38], ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʧʦʨʫʰʥʠʢʦʤ 

ʟʘ ʫʤʦʚʠ ʧʦʜʦʣʘʥʥʷ: 

ʧʦ-ʧʝʨʰʝ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʟʘʭʦʜʽʚ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʆɯɼ ʪʘ ʧʨʠʤʽʱʝʥʴ (

, ʬʟʦʜp ), ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ (ʧʟʘʜʘʟʫʜʧʘʟʫʜ ppp Ö= ) ʪʘ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʧʟʽʘʢp ), ʷʢʽ, ʷʢ ʽ ʧʨʠ 

ʘʥʘʣʽʟʽ ʟʘʛʨʦʟ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʶ ʥʩʜp ; 

ʧʦ-ʜʨʫʛʝ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʮʽʣʽʩʥʦʩʪʽ ʚʽʜ ʟʘʛʨʦʟ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʟʮʟʤʽʨ ); 

ʧʦ-ʪʨʝʪʻ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʮʽʣʽʩʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʩʧʝʮʽʘʣʴʥʠʭ ʚʧʣʠʚʽʚ  

ʦʟʦʜp
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ʪʝʭʥʽʯʥʠʤʠ ʢʘʥʘʣʘʤʠ ( ʟʮʩʚʪʢʨ ); 

ʧʦ-ʯʝʪʚʝʨʪʝ, ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʪʘ ʧʦʥʦʚʣʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ (ʢʧʮʽp ). 

ʇʦ ʘʥʘʣʦʛʽʾ ʟ ʘʣʛʦʨʠʪʤʦʤ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʪʠʜʽʾ ʟʘʛʨʦʟʘʤ ʧʦʨʫʰʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ɸʉʋ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʨʫʰʝʥʥʷ ʥʝʘʚʪʦʨʠʟʦʚʘʥʠʤ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ʮʽʣʽʩʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟ ʚʠʨʘʟʫ 

( )( )( )[ ]ʟʮʟʤʽʟʮʩʚʪʢʥʩʜʢʧʮʽ
ʮʽʣʽʩʥ
ʧʦʨʫʰ ʨʨpʨp -Ö-Ö--= 1111.

.  (3.19) 

ɼʦ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ɸʉʋ ʟʛʽʜʥʦ ʟ [30 ï 34] ʚʽʜʥʦʩʠʪʴʩʷ: 

ʧʦʚʪʦʨʝʥʥʷ ʘʙʦ ʚʧʦʚʽʣʴʥʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʨʦʪʦʢʦʣʫ; ʧʨʠʜʫʰʝʥʥʷ ʦʙʤʽʥʫ ʚ ʤʝʨʝʞʽ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʤʠʣʦʢ ʘʙʦ ʥʝʜʦʢʫʤʝʥʪʦʚʘʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʣʫʞʙ ʽ ʧʨʦʪʦʢʦʣʽʚ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʣʷ ʽʥʽʮʽʶʚʘʥʥʷ ʚʽʜʤʦʚʠ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ; ʧʝʨʝʚʠʪʨʘʪʘ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʘʙʦ ʤʝʨʝʞʝʚʠʭ ʨʝʩʫʨʩʽʚ ʪʦʱʦ. ɺʦʥʠ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʭ ʚʠʧʘʜʢʘʭ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʟʘ ʫʤʦʚʠ ʧʦʜʦʣʘʥʥʷ ʧʦʨʫʰʥʠʢʦʤ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ 

ʜʦ ɯʈ ʚ ɸʉʋ (ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʥʘʜʘʥʥʷ ʧʝʚʥʠʭ ʧʦʚʥʦʚʘʞʝʥʴ ʯʠ ʧʨʠʚʽʣʝʾʚ, ʟ 

ʥʘʩʪʫʧʥʦʶ ʾʭ ʧʝʨʝʚʽʨʢʦʶ ʧʽʜ ʯʘʩ ʢʦʞʥʦʾ ʽʟ ʩʧʨʦʙ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ) ʪʘ ʬʽʣʴʪʨʘʮʽʾ.  

ʇʨʠ ʮʴʦʤʫ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ (ʚ ʨʦʟʫʤʽʥʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʾʾ ʥʝ 

ʧʦʜʦʣʘʥʥʷ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʽʡʢʽʩʪʶ ʧʨʦʮʝʩʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʩʘʤʦʛʦ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʙʝʟʧʝʢʠ, ʷʢ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʥʘʡʰʠʨʰʠʤʠ ʧʦʚʥʦʚʘʞʝʥʥʷʤʠ: 

ʥʩʜʩʩʫʜ pp -=1 . (3.20) 

ʎʷ ʟʘʜʘʯʘ ʤʦʞʝ ʚʠʨʽʰʫʚʘʪʠʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚ ɸʉʋ ʟʘʩʦʙʽʚ ʬʽʣʴʪʨʘʮʽʾ ʪʠʧʫ 

ʤʽʞʤʝʨʝʞʥʠʭ ʝʢʨʘʥʽʚ (firewall, ʙʨʘʥʜʤʘʫʝʨʽʚ), ʩʝʨʚʽʩʽʚ-ʧʦʩʝʨʝʜʥʠʢʽʚ 

(proxyservices) ʪʦʱʦ. ʇʨʠ ʩʝʨʝʜʥʽʡ ʪʨʠʚʘʣʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ɸʉʋ ʦʜʥʦʛʦ 

ʟʘʧʠʪʫ ʽ ʧʫʘʩʩʦʥʽʚʩʴʢʦʤʫ ʟʘʢʦʥʽ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ, ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, 

ʱʦ ʧʽʜ ʯʘʩ ʟʚʝʨʥʝʥʥʷ ʜʦ ʨʝʩʫʨʩʫ ʚʽʥ ʫʞʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʟʛʽʜʥʦ [36, 37] 

ʜʦʨʽʚʥʶʻ: 

{ }ʟʘʧʚʠʢʦʨ
ʨʝʩ

ʚʠʢʦʨ
ʨʝʩ tʨʨ lÖ--=-= .

.0
.

. exp11 ,  (3.21) 

ʜʝ 0ʨ - ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʩʫʪʥʦʩʪʽ ʚʧʣʠʚʽʚ (ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʥʘ ʧʝʚʥʦʤʫ  

ʯʘʩʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ ʚʠʥʠʢʥʝ ʨʽʚʥʦ ʥʫʣʴ ʚʧʣʠʚʽʚ); ( ) ʽʦʢʽʢʽ
ʚʠʢʦʨ
ʨʝʩ nʊʊt /.

. D-=  - ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʫ; ʢʽʢʽʊʊ D,  -ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ 

ʢʦʥʪʨʦʣʶ ʮʽʣʽʩʥʦʩʪʽ; ʽʦn  - ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ( )ʢʽʢʽ ʊʊ D- ; ʟʘʧl  - ʟʘʛʘʣʴʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʧʣʠʚʽʚ  

( .
.1 ʚʠʢʦʨ

ʨʝʩʟʘʧt¢l  - ʫʤʦʚʘ ʧʝʨʝʭʦʜʫ ʟʘʭʠʱʝʥʦʛʦ ʨʝʩʫʨʩʫ ʜʦ ʨʝʞʠʤʫ ʰʪʫʯʥʦʾ ʚʽʜʤʦʚʠ). 

ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʝ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʨʫʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʨʝʩʫʨʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʣʦʞʝʥʴ [38] ʜʦʨʽʚʥʶʚʘʪʠʤʝ: 

( )( )ʩʩʫʜ
ʚʠʢʦʨ
ʨʝʩ

ʜʦʩʪʫʧ
ʧʦʨʫʰ ʨʨʨ -Ö--= 111 .

.
.

. . (3.22) 
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ɺʠʭʦʜʷʯʠ ʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʬʦʨʤʫʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʩʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ 

ʦʙʨʘʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʚʽʜ 

ʩʪʦʨʦʥʥʴʦʛʦ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʟʘʛʨʦʟ, ʱʦ ʢʣʘʩʠʬʽʢʘʶʪʴʩʷ ʟʘ ʤʝʪʦʶ 

ʨʝʘʣʽʟʘʮʽʾ ʤʦʞʝ ʙʫʪʠ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʟʥʘʡʜʝʥʠʡ ʟ ʥʘʩʪʫʧʥʦʛʦ ʚʠʨʘʟʫ: 

( )( )( )..
.
.

.
... 1111 ʜʦʩʪʫʧ

ʧʦʨʫʰ
ʮʽʣʽʩʥ
ʧʦʨʫʰ

ʢʦʥʬʽʜʝʥ
ʧʦʨʫʰ

ʂ
ʟʘʭʠʱʩʪʘʥ PPPP

total
q -Ö-Ö--= .       (3.23) 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʩʦʙʘ, ʱʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʟʤʦʞʝ ʩʬʦʨʤʫʚʘʪʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ, ʟʘʭʦʜʽʚ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʽ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʜʦ ʥʝʾ (ʨʠʩ.3.10).  

 
ʈʠʩ.3.10. ʄʝʪʦʜʠ, ʟʘʭʦʜʠ ʪʘ ʤʝʭʘʥʽʟʤʠ  

ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʜʦ ʥʝʾ 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʪʨʝʪʴʦʛʦ ʨʦʟʜʽʣʫ 

 

ɿʘʭʠʩʪ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ɸʉʋ ʆʂɯ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ, ʷʢ ʚʽʜʦʤʦ, ʣʠʰʝ ʟʘ 

ʫʤʦʚʠ ʨʦʟʫʤʽʥʥʷ ʟʘʛʨʦʟ ʪʘ ʫʨʘʟʣʠʚʦʩʪʝʡ, ʷʢʽ ʪʘʢʠʤ ʩʠʩʪʝʤʘʤ ʧʨʠʪʘʤʘʥʥʽ. ʅʘʡʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʠʤʠ ʩʝʨʝʜ ʥʠʭ ʝʢʩʧʝʨʪʠ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʚʘʞʘʶʪʴ ʟʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʬʽʰʠʥʛʫ, ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ (ʚʽʨʫʩʽʚ, ʩʥʽʬʝʨʽʚ, ʪʨʦʷʥʽʚ), ʟʘʚʽʜʦʤʦ ʬʘʣʴʰʠʚʦʛʦ ʇɿ, 

ʟʣʦʷʢʽʩʥʠʭ ʰʠʬʨʫʶʯʠʭ ʢʦʜʽʚ, ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʘ ʜʠʚʝʨʩʽʾ, ʘ ʪʘʢʦʞ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ.  
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ɿʚʘʞʘʶʯʠ ʥʘ ʪʘʢʝ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥ ɹʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʝʨʩʧʝʢʪʠʚʥʦʾ 

ɸʉʋ ʆʂɯ ʻ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ, ʷʢʘ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʘ, ʧʦ-ʧʝʨʰʝ, 

ʦʜʥʘʢʦʚʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʘʚʜʘʥʴ ʙʝʟʧʝʢʠ ʽ ʧʦʪʨʝʙ ʜʝʨʞʘʚʠ / ʙʽʟʥʝʩʫ, ʧʦ-ʜʨʫʛʝ, 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʽ ʟʫʩʠʣʴ, ʘ ʪʘʢʦʞ, ʧʦ-ʪʨʝʪʻ, ʩʧʨʠʷʣʘ ʧʽʜʚʠʱʝʥʥʶ 

ʚʠʛʦʜʠ ʚʽʜ ʨʦʙʽʪ ʽ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ. ʉʘʤʝ ʪʦʤʫ ʥʘ ʟʘʚʝʨʰʫʶʯʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʘʥʥʷ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʘʧʨʦʙʦʚʘʥʦ ʩʝʤʘʥʪʠʯʥʫ ʤʦʜʝʣʴ 

ʧʨʦʪʠʙʦʨʩʪʚʘ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ɸʉʋ ʆʂɯ ʟ ʘʪʘʢʫʶʯʦʶ ʩʪʦʨʦʥʦʶ, ʘ ʪʘʢʦʞ 

ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ (ʟʘʚʽʜʦʤʦ ʬʘʣʴʰʠʚʦʛʦ ʇɿ, ʟʣʦʷʢʽʩʥʠʭ 

ʰʠʬʨʫʶʯʠʭ ʢʦʜʽʚ) ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʨʦʮʝʩʠ ʚ 

ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ. ʎʝ ʜʦʟʚʦʣʠʣʦ, ʷʢ ʨʝʟʫʣʴʪʘʪ,  ʧʣʘʥʫʚʘʪʠ ʟʘʭʦʜʠ ʪʘ 

ʦʙʠʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʤʝʪʦʜʠ ʱʦʜʦ ʚʽʜʙʠʪʪʷ ʥʘʧʘʜʫ ʘʪʘʢʫʶʯʦʾ ʩʪʦʨʦʥʠ ʪʘ 

ʥʽʚʝʣʶʚʘʥʥʷ ʡʦʛʦ ʥʘʩʣʽʜʢʽʚ. 

ʆʩʢʽʣʴʢʠ ʥʘʩʣʽʜʢʦʤ ʜʝʩʪʨʫʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ (ʟʘʚʽʜʦʤʦ 

ʬʘʣʴʰʠʚʦʛʦ ʇɿ, ʟʣʦʷʢʽʩʥʠʭ ʰʠʬʨʫʶʯʠʭ ʢʦʜʽʚ) ʻ, ʷʢ ʧʨʘʚʠʣʦ, ʩʧʦʪʚʦʨʝʥʥʷ ʜʘʥʠʭ, 

ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʾʭ ʟʘʰʠʬʨʫʚʘʥʥʷ, - ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʜʽʣʫ 

ʩʪʘʣʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʜʝʪʝʢʪʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʰʠʬʨʦʚʘʥʠʭ 

ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʨʦʟʢʨʠʪʪʷ ʾʭ ʚʠʭʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʝʢʨʝʪʥʦʛʦ 

ʢʣʶʯʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʟʘʰʠʬʨʦʚʘʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʙʫʣʠ ʩʪʚʦʨʝʥʽ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʚ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʽʣʴʥʦ ʟ ʤʝʪʦʜʘʤʠ 

ʢʨʠʧʪʦʘʥʘʣʽʟʫ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. ɿʘ ʨʘʭʫʥʦʢ ʬʦʨʤʫʚʘʥʥʷ 

ʜʝʨʝʚʦʧʦʜʽʙʥʦʾ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟ N  ʧʽʜʟʘʜʘʯ ʜʣʷ ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ 

ʟʘʜʘʯ/ʦʧʝʨʘʮʽʡ ʢʨʠʧʪʦʘʥʘʣʽʟʫ ʮʝ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʦʰʫʢʫ 

ʚʨʘʟʣʠʚʦʩʪʝʡ ʘʙʦ ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ ʢʣʶʯʽʚ, ʟʘʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, 

ʘ ʪʘʢʦʞ ʦʮʽʥʶʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʢʨʠʧʪʦʩʠʩʪʝʤ. 

ʉʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ ʦʙʨʘʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ 

ɸʉʋ ʆʂɯ ʚʽʜ ʩʪʦʨʦʥʥʴʦʛʦ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʟʘʛʨʦʟ, ʱʦ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ 

ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʤʦʞʝ ʙʫʪʠ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʟʥʘʡʜʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ 
total
qʂ
ʟʘʭʠʱʩʪʘʥP ..  ʗʢʱʦ ʩʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ ɸʉʋ ʆʂɯ ʥʝ ʚʽʜʧʦʚʽʜʘʪʠʤʝ 

ʪʝʭʥʽʯʥʠʤ ʫʤʦʚʘʤ ʪʘ ʪʝʭʥʽʯʥʦʤʫ ʟʘʚʜʘʥʥʶ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ, ʪʦ ʤʘʻ 

ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʠʡ ʢʦʤʧʣʝʢʩ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ. 

ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʡ ʘʧʘʨʘʪ, ʚʠʢʣʘʜʝʥʠʡ ʚ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ, ʧʦ-ʧʝʨʰʝ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ 

ʜʦʮʽʣʴʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ ʘʙʦ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʽʩʥʫʶʯʠʭ ʡ, ʧʦ-ʜʨʫʛʝ, ʤʦʞʝ ʙʫʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʥʘ ʚʩʽ ʦʙôʻʢʪʠ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʰʦʾ ʜʝʨʞʘʚʠ.  
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ʈʦʟʜʽʣ 4 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽɼʋʈ, ʈʆɿʈʆɹʃɽʅʀʍ ɺ ʇʈʆʎɽʉɯ ʇʆɹʋɼʆɺʀ 

ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʊɽʍʅʆʃʆɻɯɰ ɼʃʗ ʉʊɺʆʈɽʅʅʗ ʇɽʈʉʇɽʂʊʀɺʅʀʍ 

ɻɸʈɸʅʊʆɿɼɸʊʅʀʍ ɸɺʊʆʄɸʊʀɿʆɺɸʅʀʍ ʉʀʉʊɽʄ ʋʇʈɸɺʃɯʅʅʗ 

ʆɹôɭʂʊɸʄʀ ʂʈʀʊʀʏʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ  
 

4.1 ɸʧʨʦʙʘʮʽʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ  ʇɻ ɸʉʋ ʆʂɯ 
 

ʗʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʫ ʨʦʟʜʽʣʽ 2, ʪʦʧʦʣʦʛʽʷ ʄɯ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ 

ʆʂɯ  ʻ ʦʜʥʦʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʚʠʟʥʘʯʘʻ ʘʨʭʽʪʝʢʪʫʨʫ ʤʝʨʝʞʽ ʚ 

ʮʽʣʦʤʫ (ʪʘʙʣ.2.1). ɺʠʙʽʨ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʄɯ ʇɻ ɸʉʋ ʆʂɯ ʻ ʥʘʩʣʽʜʢʦʤ ʧʝʚʥʦʛʦ 

ʢʦʤʧʨʦʤʽʩʥʦʛʦ ʨʽʰʝʥʥʷ, ʷʢʝ ʚ ʨʦʙʦʪʽ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʚʘʨʪʦʩʪʽ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʩʪʦʩʦʚʥʦ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ 

ʩʠʪʫʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʧʝʚʥʠʤ ʯʠʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʛʨʘʤʥʦ-

ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʽʥʪʝʨʬʝʡʩ ʟ ʪʦʯʢʠ ʟʦʨʫ (ʪʘʙʣ.2.3)[2, 3]: 

ʦʙʣʘʜʥʘʥʥʷ, ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ, ʨʦʙʽʪ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʪʦʱʦ; 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʛʥʫʯʢʦʩʪʽ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ, ʪʦʱʦ; 

ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ, ʟʘʭʠʱʝʥʦʩʪʽ ʚʽʜ ʚʽʜʤʦʚ, ʪʦʱʦ. 

ʆʪʨʠʤʘʥʽ ʚ ʨʦʟʜʽʣʽ 2 ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʢʣʘʩʠʯʥʠʭ ʪʦʧʦʣʦʛʽʡ 

ʂʄ, ʷʢ ʧʨʠʢʣʘʜ,  ʰʠʥʥʦʾ ( 1Y ), ʢʽʣʴʮʝʚʦʾ ( 2Y ), ʟʽʨʢʦʚʦʾ (3Y) ʪʘ ʩʪʽʣʴʥʠʢʦʚʦʾ (4Y ) ʟʘ 

ʢʨʠʪʝʨʽʷʤʠ ʚʠʙʦʨʫ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ (ʨʠʩ.2.1), ʘ ʩʘʤʝ ʢʨʠʪʝʨʽʷʤʠ 

ɺʘʣʴʜʘ, ʉʝʚʽʜʞʘ ʪʘ ʢʨʠʪʝʨʽʻʤ ʥʘʜʟʚʠʯʘʡʥʦʛʦ ʦʧʪʠʤʽʟʤʫ, ʥʝ ʜʦʟʚʦʣʠʣʠ ʧʨʠʡʥʷʪʠ 

ʦʜʥʦʟʥʘʯʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʪʦʛʦ ʷʢʘ ʟ ʪʦʧʦʣʦʛʽʡ, ʦʙʨʘʥʠʭ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʙʫʜʝ ʙʽʣʴʰ 

ʨʘʮʽʦʥʘʣʴʥʦʶ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ (ʪʘʙʣ.2.4).  

ʉʘʤʝ ʪʦʤʫ ʚ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʜʘʪʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʦʩʥʦʚʫ ʷʢʦʛʦ 

ʧʦʢʣʘʜʝʥʦ ʤʝʪʦʜ ʄɸɯ. ʉʭʝʤʫ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ.2.2. 

ɿʘ ʬʦʨʤʫʣʦʶ 2.1 ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ: 

1) ʤʘʪʨʠʮ ʁʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʧʦʢʘʟʥʠʢʽʚ iR  ( ni ,1= , 10=n ), ʧʨʠʚʝʜʝʥʠʭ ʫ 

ʪʘʙʣ.2.3 ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʰʠʥʥʦʾ,  ʢʽʣʴʮʝʚʦʾ, 

ʟʽʨʢʦʚʦʾ  ʪʘ ʩʪʽʣʴʥʠʢʦʚʦʾ ʪʦʧʦʣʦʛʽʡ (ʪʘʙʣ.4.1); 
ʊʘʙʣʠʮʷ 4.1 

ʄʘʪʨʠʮʷ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʪʦʧʦʣʦʛʽʡ ʂʄ 

 

ʂʘʙʝʣʴ-

ʥʘ ʩʠʩ-

ʪʝʤʘ 

ʆʙʣʘʜ-

ʥʘʥʥʷ 

ʄʦʥ-

ʪʘʞ 

ʆʙʩʣʫ-

ʛʦʚʫʚʘ-

ʥʥʷ 

ʋʥʽʚʝʨ-

ʩʘʣʴ-

ʥʽʩʪʴ 

ɼʽʘʛʥʦ-

ʩʪʫʚʘʥʷ 

ɻʥʫʯ-

ʢʽʩʪʴ 

ʄʘʩʰ-

ʪʘʙʦʚʘ-

ʥʽʩʪʴ 

ʐʚʠʜ-

ʢʽʩʪʴ 

ɺʽʜʤʦ-

ʚʦʩʪʽʡ-

ʢʽʩʪʴ 

ʂʘʙʝʣʴʥʘ ʩʠʩʪʝʤʘ 1 1 1 0.33 0.2 1 1 0.33 0.11 0.11 

ʆʙʣʘʜʥʘʥʥʷ 1 1 5 0.33 1 1 3 1 0.33 0.2 

ʄʦʥʪʘʞ 1 0.2 1 1 0.2 0.33 0.33 0.33 0.14 0.14 

ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ 3 3 3 1 0.33 1 1 1 0.33 0.33 

ʋʥʽʚʝʨʩʘʣʴʥʽʩʪʴ 5 1 5 3 1 1 5 1 1 1 

ɼʽʘʛʥʦʩʪʫʚʘʥʷ 1 1 3 1 1 1 1 0.33 0.11 0.11 

ɻʥʫʯʢʽʩʪʴ 1 1 3 1 0.2 1 1 1 0.33 0.33 

ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ 3 1 3 1 1 3 1 1 1 1 

ʐʚʠʜʢʽʩʪʴ 9 3 7 3 1 9 3 1 1 1 

ɺʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ 9 5 7 3 1 9 3 1 1 1 
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ʄʘʢʩʠʤʘʣʴʥʝ ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ ʤʘʪʨʠʮʽ (ʪʘʙʣ.4.1) ʩʪʘʥʦʚʠʪʴ 11.359. 

ɺʽʜʧʦʚʽʜʥʠʡ ʾʡ ʚʣʘʩʥʠʡ ʚʝʢʪʦʨ ʤʘʪ ̒ʚʠʜ: 

ʍɺɺ = (0.091, 0.204, 0.074, 0.211, 0.385, 0.144, 0.155, 0.289, 0.540, 0.576). 

ɺʽʥ ʷʚʣʷ ̒ʩʦʙʦʶ ʚʝʢʪʦʨ ʣʦʢʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʧʦʢʘʟʥʠʢʽʚ; 

2) ʤʘʪʨʠʮʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʧʦʢʘʟʥʠʢʽʚ iR  ( ni ,1= , 10=n ) ʟʘ ʢʦʞʥʠʤ ʽʟ 

ʢʨʠʪʝʨʽʾʚ tʂ  ( kt ,1= , 3=k ) ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʪʦʧʦʣʦʛʽʡ Y̔  ( nʽ ,1= , 4=n ) ʥʘʧʨʠʢʣʘʜ, 

ʰʠʥʥʦʾ,  ʢʽʣʴʮʝʚʦʾ, ʟʽʨʢʦʚʦʾ  ʪʘ ʩʪʽʣʴʥʠʢʦʚʦʾ ʪʦʧʦʣʦʛʽʡ, ʪʘʢʦʞ ʟʥʘʯʝʥʥʷ ʾʭ 

ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ (ʪʘʙʣʠʮʽ 4.2, 4.3 ʪʘ 4.4 ʚʽʜʧʦʚʽʜʥʦ); 

ɼʣʷ ʢʦʞʥʦʾ ʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʘʪʨʠʮʴ ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʥʦʩʥʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 10 %. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʤʘʪʨʠʮʽ 

ʩʬʦʨʤʦʚʘʥʽ ʧʨʘʚʠʣʴʥʦ ʡ  ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 
 

ʊʘʙʣʠʮʷ 4.2 

ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʴ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʝʰʝʚʠʟʥʠ ʪʦʧʦʣʦʛʽʡ ʄɯ 

ɿ
ʘ
ʙ
ʝ
ʟ
ʧ
ʝ
ʯ
ʝ
ʯ
ʥ
ʥ
ʷ
 
ʜ
ʝ
ʰ
ʝ
ʚ
ʠ
ʟ
ʥ
ʠ

 

ʂʘʙʝʣʴʥʘ 

ʩʠʩʪʝʤʘ 

ʐʠʥ

ʘ 

ʂʽʣʴʮ

ʝ 
ɿʽʨʢʘ 

ʉʪʽʣʴ

ʥʠʢʦʚ

ʘ 

ɿʥʘʯʝʥʥʷ 

ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʘ 

 

ʄʦʥʪʘʞ 
ʐʠʥ

ʘ 

ʂʽʣʴʮ

ʝ 

ɿʽʨʢ

ʘ 

ʉʪʽʣʴ-

ʥʠʢʦʚ

ʘ 

ɿʥʘʯʝʥʥʷ 

ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʘ 

ʐʠʥʘ 1 2 2 9 0.789  ʐʠʥʘ 1 1 2 5 0.671 

ʂʽʣʴʮʝ 0,5 1 1 7 0.44  ʂʽʣʴʮʝ 1 1 2 4 0.637 

ɿʽʨʢʘ 0,5 0,5 1 6 0.422  ɿʽʨʢʘ 0,5 0,5 1 3 0.353 

ʉʪʽʣʴʥʠʢʦʚʘ 0,11 0,14 0,17 1 0.073  ʉʪʽʣʴʥʠʢʦʚʘ 0,2 0,25 0,33 1 0.136 

             

ʆʙʣʘʜʥʘʥ

-ʥ ̫

ʐʠʥ

ʘ 

ʂʽʣʴʮ

ʝ 
ɿʽʨʢʘ 

ʉʪʽʣʴ

ʥʠʢʦʚ

ʘ 

ɿʥʘʯʝʥʥʷ 

ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʘ 

 
ʆʙʩʣʫʛʦʚ

ʫ-ʚʘʥʥʷ 

ʐʠʥ

ʘ 

ʂʽʣʴʮ

ʝ 

ɿʽʨʢ

ʘ 

ʉʪʽʣʴ-

ʥʠʢʦʚ

ʘ 

ɿʥʘʯʝʥʥʷ 

ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʘ 

ʐʠʥʘ 1 1 1 3 0.582  ʐʠʥʘ 1 0,5 0,11 0.2 0.091 

ʂʽʣʴʮʝ 1 1 1 3 0.582  ʂʽʣʴʮʝ 2 1 0,2 0.33 0.169 

ɿʽʨʢʘ 1 1 1 2 0.532  ɿʽʨʢʘ 9 5 1 2 0.864 

ʉʪʽʣʴʥʠʢʦʚʘ 0,33 0,33 0,5 1 0.199  ʉʪʽʣʴʥʠʢʦʚʘ 5 3 0,5 1 0.465 

             

 

ʊʘʙʣʠʮʷ 4.3 

ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʴ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʦʧʦʣʦʛʽʡ ʄɯ 

ɿ
ʘ
ʙ
ʝ
ʟ
ʧ
ʝ
ʯ
ʝ
ʯ
ʥ
ʥ
ʷ
 
ʬ
ʫ
ʥ
ʢ
ʮ
ʽ
ʦ
ʥ
ʘ
ʣ
ʴ
ʥ
ʦ
ʩ
ʪ
ʽ

 

ʋʥʽʚʝʨʩʘʣ

ʴʥʽʩʪʴ 

ʐʠʥ

ʘ 

ʂʽʣʴʮ

ʝ 
ɿʽʨʢʘ 

ʉʪʽʣʴ

ʥʠʢʦʚ

ʘ 

ɿʥʘʯʝʥʥʷ 

ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʘ 

 

ɻʥʫʯʢʽʩʪʴ 
ʐʠʥ

ʘ 

ʂʽʣʴʮ

ʝ 

ɿʽʨʢ

ʘ 

ʉʪʽʣʴ-

ʥʠʢʦʚʘ 

ɿʥʘʯʝʥʥʷ 

ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʘ 

ʐʠʥʘ 1 0.33 0.11 1 0.104  ʐʠʥʘ 1 0.5 0.14 1 0.130 

ʂʽʣʴʮʝ 3 1 0.33 3 0.312  ʂʽʣʴʮʝ 2 1 0.25 2 0.254 

ɿʽʨʢʘ 9 3 1 9 0.939  ɿʽʨʢʘ 7 4 1 7 0.950 

ʉʪʽʣʴʥʠʢʦ

ʚʘ 
1 0,33 0,11 1 0.104 

 ʉʪʽʣʴʥʠʢʦ

ʚʘ 
1 0,5 0,14 1 0.130 

             

ɼʽʘʛʥʦʩʪʫ

-ʚʘʥʷ 

ʐʠʥ

ʘ 

ʂʽʣʴʮ

ʝ 
ɿʽʨʢʘ 

ʉʪʽʣʴ

ʥʠʢʦʚ

ʘ 

ɿʥʘʯʝʥʥʷ 

ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʘ 

 
ʄʘʩʰʪʘʙ

ʦ-ʚʘʥʽʩʪʴ 

ʐʠʥ

ʘ 

ʂʽʣʴʮ

ʝ 

ɿʽʨʢ

ʘ 

ʉʪʽʣʴ-

ʥʠʢʦʚʘ 

ɿʥʘʯʝʥʥʷ 

ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʘ 

ʐʠʥʘ 1 0.5 0.11 0.11 0.075  ʐʠʥʘ 1 4 2 8 0.810 

ʂʽʣʴʮʝ 2 1 0.2 0.2 0.143  ʂʽʣʴʮʝ 0.25 1 0,33 3 0.198 

ɿʽʨʢʘ 9 5 1 1 0.698  ɿʽʨʢʘ 0.5 3 1 9 0.546 

ʉʪʽʣʴʥʠʢʦʚʘ 9 5 1 1 0.698  ʉʪʽʣʴʥʠʢʦʚʘ 0.13 0.33 0,11 1 0.075 
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ʊʘʙʣʠʮʷ 4.3 

ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʴ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʪʦʧʦʣʦʛʽʡ ʄɯ 

ɿ
ʘ
ʙ
ʝ
ʟ
ʧ
ʝ
ʯ
ʝ
ʥ
ʥ
ʷ
 
ʚ
ʽ
ʜ
ʧ
ʦ
ʚ
ʽ
ʜ
ʥ
ʦ
ʩ
ʪ
ʽ
 
ʪ
ʝ
ʭ
ʥ
ʽ
ʯ
ʥ
ʠ
ʤ
 

ʚ
ʠ
ʤ
ʦ
ʛ
ʘ
ʤ

 

ʐʚʠʜʢʽʩʪʴ ʐʠʥʘ ʂʽʣʴʮʝ ɿʽʨʢʘ ʉʪʽʣʴʥʠʢʦʚʘ 
ɿʥʘʯʝʥʥʷ ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʘ 

ʐʠʥʘ 1 0,5 0,33 0,33 0,200 

ʂʽʣʴʮʝ 2 1 0,5 0,5 0,312 

ɿʽʨʢʘ 3 2 1 1 0,647 

ʉʪʽʣʴʥʠʢʦʚʘ 3 2 1 1 0,647 

      

ɺʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ ʐʠʥʘ ʂʽʣʴʮʝ ɿʽʨʢʘ ʉʪʽʣʴʥʠʢʦʚʘ 
ɿʥʘʯʝʥʥʷ ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʘ 

ʐʠʥʘ 1 1 0,5 0,33 0,263 

ʂʽʣʴʮʝ 1 1 0,5 0,33 0,263 

ɿʽʨʢʘ 2 2 1 1 0,587 

ʉʪʽʣʴʥʠʢʦʚʘ 3 3 1 1 0,719 

      
 

ɺʝʢʪʦʨ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʴ, ʧʦʜʘʥʠʭ ʫ ʪʘʙʣ.4.2, 4.3 ʪʘ 4.4 ʧʨʠ ʮʴʦʤʫ 

ʤʘʪʠʤʝ ʚʠʜ: ɺɺ = (4.016, 4.016, 4.013, 4.001, 3.987, 3.996, 3.992, 4.069, 4.005, 4.016). 

ɿʘ ʬʦʨʤʫʣʦʶ 2.2 ʙʫʣʦ ʦʙʯʠʩʣʝʥʦ ʛʣʦʙʘʣʴʥʽ ʧʨʽʦʨʠʪʝʪʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʪʦʧʦʣʦʛʽʡ ʄɯ. ɺʽʥ ʩʪʘʥʦʚʠʪʠʤʝ: ( )592.0864.3678.0046.1=
glpr

ɸB . 

ɺʨʘʭʦʚʫʶʯʠ ʚʘʞʣʠʚʽʩʪʴ 

ʧʦʢʘʟʥʠʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʰʠʥʥʦʾ,  

ʢʽʣʴʮʝʚʦʾ, ʟʽʨʢʦʚʦʾ ʪʘ ʩʪʽʣʴʥʠʢʦʚʦʾ 

ʪʦʧʦʣʦʛʽʡ, ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʚʘʨʽʘʥʪʦʤ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʝʨʩʧʝʢʪʠʚʥʦʾ 

ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ  ʤʦʞʝ ʙʫʪʠ 

ʪʦʧʦʣʦʛʽʷ ʪʠʧʫ çʟʽʨʢʘè )[3].  

ɰʾ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʪʘʥʦʚʠʪʴ: 

                 864.3max =
glprɸB  (ʨʠʩ.4.1) 

 

ɺ ʧʦʜʘʣʴʰʦʤʫ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʪʘʙʣ. 4.4) ʟ 

ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʜʦ ʨʦʟʛʣʷʜʫ ʪʦʧʦʣʦʛʽʡ ʄɯ (ʰʠʥʥʦʾ, 

ʢʽʣʴʮʝʚʦʾ, ʟʽʨʢʦʚʦʾ ʪʘ ʩʪʽʣʴʥʠʢʦʚʦʾ) ʧʽʜ ʯʘʩ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʟʙʦʨʫ  ʪʘ ʦʮʽʥʢʠ ʜʘʥʠʭ 

(ʽʥʬʦʨʤʘʮʽʾ), ʘ ʪʘʢʦʞ ʧʨʠʡʥʷʪʪʷ ʚʽʜʧʦʚʽʜʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʟʘ ʢʨʠʪʝʨʽʷʤʠ 

ʚʽʜʥʦʩʥʦʛʦ ʯʘʩʫ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ, ʧʨʘʚʠʣʴʥʦʩʪʽ ʾʾ ʨʽʰʝʥʥʷ ʪʘ ʥʘʷʚʥʦʩʪʽ ʚʽʜʤʦʚ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʩʪʨʫʢʪʫʨʽ ʪʠʧʫ çʟʽʨʢʘè ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʣʘʩʪʠʚʘ ʙʽʣʴʰ ʚʠʩʦʢʘ 

ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʧʽʜ ʯʘʩ ʨʽʰʝʥʥʷ ʟʘʜʘʯ, ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʚʠʱʝ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ ʪʦʧʦʣʦʛʽʾ ʪʠʧʫ çʟʽʨʢʘè  ʭʘʨʘʢʪʝʨʥʘ ʥʘʡʙʽʣʴʰʘ 

ʜʠʩʧʝʨʩʽʷ ʯʘʩʫ ʨʽʰʝʥʥʷ, ʱʦ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʟʤʽʩʪʫ ʟʘʜʘʯʽ, ʘ ʡ ʚʽʜ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʥʘʚʮʽʚ. ʇʨʠ ʫʩʢʣʘʜʥʝʥʥʽ ʟʘʜʘʯ ʟʘʟʥʘʯʝʥʽʡ ʩʪʨʫʢʪʫʨʽ ʩʪʘʶʪʴ 

ʧʨʠʪʘʤʘʥʥʠʤʠ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʤʦʚ ʪʘ ʧʦʤʠʣʢʦʚʽ ʨʽʰʝʥʥʷ. 

ʈʠʩ.4.1. ɻʨʘʬʽʢ ʧʦʨʽʚʥʷʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʦʧʦʦʛʽʡ ʄɯ 
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ʊʘʙʣʠʮʷ 4.4 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʚʠʚʯʝʥʥʶ ʧʨʦʮʝʩʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʘʨʽʘʥʪʽʚ ʪʦʧʦʣʦʛʽʡ ʄɯ 

ʊʦʧʦʣʦʛʽʷ  ɿʘʜʘʯʘ 

ɺʽʜʥʦʩʥʠʡ ʯʘʩ 

ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ, 

% 

ʇʨʘʚʠʣʴʥʽʩʪʴ 

ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ, 

% 

ɺʠʧʘʜʢʠ 

ʚʽʜʤʦʚ 

% 

ʐʠʥʘ 

ɿʙʽʨ ʜʘʥʠʭ (ʽʥʬʦʨʤʘʮʽʾ) 190 60 7 

ʆʮʽʥʢʘ ʜʘʥʠʭ (ʽʥʬʦʨʤʘʮʽʾ) 140 50 4 

ʇʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ 120 40 4 

ʂʽʣʴʮʝ 

ɿʙʽʨ ʜʘʥʠʭ (ʽʥʬʦʨʤʘʮʽʾ) 130 60 6 

ʆʮʽʥʢʘ ʜʘʥʠʭ (ʽʥʬʦʨʤʘʮʽʾ) 120 55 3 

ʇʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ 100 45 4 

ɿʽʨʢʘ 

ɿʙʽʨ ʜʘʥʠʭ (ʽʥʬʦʨʤʘʮʽʾ) 100 100 2 

ʆʮʽʥʢʘ ʜʘʥʠʭ (ʽʥʬʦʨʤʘʮʽʾ) 50 70 0 

ʇʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ 30 70 0 

ʉʪʽʣʴʥʠʢʦʚʘ 

ɿʙʽʨ ʜʘʥʠʭ (ʽʥʬʦʨʤʘʮʽʾ) 140 90 4 

ʆʮʽʥʢʘ ʜʘʥʠʭ (ʽʥʬʦʨʤʘʮʽʾ) 70 90 2 

ʇʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ 50 90 2 
 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʢʦʤʧôʶʪʝʨʘʤʠ ʫ 

ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʧʦʙʫʜʦʚʘʥʠʭ ʟʘ ʮʽʻʶ ʪʦʧʦʣʦʛʽʻʶ ʩʣʽʜ, ʚʨʘʭʦʚʫʶʯʠ ʾʭ ʮʽʥʫ ʪʘ 

ʧʝʨʝʚʘʛʠ, ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʮʴʦʛʦ ʢʦʤʫʥʽʢʘʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʅʘʡʢʨʘʱʠʤ 

ʨʽʰʝʥʥʷʤ ʧʨʠ ʮʴʦʤʫ ʙʫʣʦ ʙ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʢʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʉISCO. 

ɺʠʩʥʦʚʦʢ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʾ ʧʨʦʮʝʜʫʨʠ ʽʻʨʘʨʭʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʚʘʨʪʦʩʪʽ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʩʮʷ ʽ ʚʥʝʩʢʫ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʢʨʠʪʝʨʽʾʚ, ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ʪʘ ʥʘʜʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ʽ ʧʦʩʣʫʛ ʾʭ ʘʙʦʥʝʥʪʘʤ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʈ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʢʝʨʫʚʘʥʥʷ ʾʭ ʦʙʤʽʥʦʤ, ʧʝʨʝʜʘʯʝʶ, ʟʙʝʨʝʞʝʥʥʷʤ ʽ ʧʦʥʦʚʣʝʥʥʷʤ ʪʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʩʥʫʶʯʠʭ, ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʦʙʨʘʥʥʷ ʩʝʨʝʜ ʥʠʟʢʠ ʤʦʞʣʠʚʠʭ 

ʚʘʨʽʘʥʪʽʚ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɸʉʋ ʆʂɯ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ. ɿʘʟʥʘʯʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ 

ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ çMATHCADè.   

ʃʽʩʪʽʥʛ ʧʽʜʧʨʦʛʨʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʦ ʫ ɼʦʜʘʪʢʫ ɹ. 

ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʩʘʤʝ ʟ ʤʝʪʦʶ ʘʧʨʦʙʘʮʽʾ ʤʝʪʦʜʫ ʬʦʨʤʫʚʘʥʥʷ 

ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ ʚʚʦʜʠʤʦ ʧʦʟʥʘʯʝʥʥʷ nad
MIK ʪʘ ʧʨʠʡʤʘʻʤʦ, 

ʱʦ glprnad
MI ABK max= . ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 864.3=nad

MIK . 

 

4.2 ɸʧʨʦʙʘʮʽʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʇɻ ɸʉʋ ʆʂɯ 

 

ɺʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʱʦʜʦ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ, ʷʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʫ ʨʦʟʜʽʣʽ 2, 

ʦʙʫʤʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʤʦʛ ʜʦ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
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ʚʥʘʩʣʽʜʦʢ ʧʦʩʪʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʦʙʨʦʙʣʷʻʪʴʩʷ ʚ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦʶ ʚʘʨʪʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʚ ɸʈʄ 

ʩʫʯʘʩʥʦʛʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ 

ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ, ʧʨʦʛʨʘʤʥʦʛʦ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ, 

ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸʈʄ, ʚʽʜ ʷʢʦʛʦ 

ʟʘʣʝʞʘʪʠʤʝ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ prodykt
P .  ʉʘʤʝ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʜʫʩʽʤ ʧʨʦʛʨʘʤʥʦ-

ʘʧʘʨʘʪʥʠʭ ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʦʙʨʘʪʠ ʪʠʧʦʚʠʡ ɸʈʄ, ʫ ʷʢʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ï max
prodyktP  ʙʫʜʝ ʙʽʣʴʰʠʤ ʘʙʦ ʜʦʨʽʚʥʶʚʘʪʠʤʝ 

ʛʨʘʥʠʯʥʦ ʧʨʠʧʫʩʪʠʤʦʤʫ ʟʥʘʯʝʥʥʶ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ - dopyst
prodykt

P  ( )dopyst
prodyktprodykt PP ²max , ʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ( ʝʢʩʧʣC ) ʪʘ ʚʠʪʨʘʪʠ ʥʘ ʢʘʧʽʪʘʣʴʥʽ ʚʢʣʘʜʝʥʥʷ ( ʢʘʧʽʪ
ʚʢʣC ) ʚ 

ʫʥʽʬʽʢʦʚʘʥʠʡ ɸʈʄ ʙʫʜʫʪʴ ʤʽʥʽʤʘʣʴʥʠʤʠ )[1, 6]. 

ɼʦ ʧʝʨʝʣʽʢʫ ʦʩʥʦʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʠʧʦʚʦʛʦ ɸʈʄ ʥʘʣʝʞʘʪʴ, ʷʢ ʚʽʜʦʤʦ, 

ʤʦʥʽʪʦʨ, ʩʠʩʪʝʤʥʠʡ ʙʣʦʢ, ʩʢʘʥʝʨ ʽ ʧʨʠʥʪʝʨ (ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ï 

ɹʌʇ), ʘ ʜʦ ʧʨʦʛʨʘʤʥʠʭ ï ʟʘʛʘʣʴʥʝ ʽ ʩʧʝʮʽʘʣʴʥʝ ʇɿ. ɺʘʨʪʽʩʪʴ ʾʭ ʧʨʠʜʙʘʥʥʷ ʤʦʞʝ 

ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʬʦʨʤʫʣʦʶ (2.3).  

ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʞʥʦʾ ʩʢʣʘʜʦʚʦʾ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ɸʈʄ ʤʦʞʝ 

ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ ʚʽʜ ʚʠʪʨʘʪ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʭ ʧʨʠʜʙʘʥʥʷ: 

monmnt CKP Ö= 1  - ʧʦʢʘʟʥʠʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʥʽʪʦʨʘ; 

syst
blok

syst
blok

CKP Ö= 2  - ʧʦʢʘʟʥʠʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʫ; 

MFPMFP CKP Ö= 3  - ʧʦʢʘʟʥʠʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ɹʌʇ; 

ZPZZPZ CKP Ö= 4  - ʧʦʢʘʟʥʠʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ɿʇɿ; 

SPZSPZ CKP Ö= 5  - ʧʦʢʘʟʥʠʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʉʇɿ, - 

ʦʙʯʠʩʣʠʤʦ ʥʦʨʤʫʶʯʽ ʢʦʝʬʽʮʽʻʥʪʠ 51 KK - , ʷʢʽ ʬʘʢʪʠʯʥʦ ʚʠʟʥʘʯʘʪʠʤʫʪʴ 

ʩʧʦʞʠʚʯʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ɸʈʄ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʦʙʪʦ 

ʧʦʢʘʟʫʶʪʴ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʚʘʨʪʽʩʪʶ ʟʘʟʥʘʯʝʥʠʭ ʩʢʣʘʜʦʚʠʭ ʡ ʧʦʢʘʟʥʠʢʘʤʠ ʾʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ: SPZZPZMFP
syst

blokmon PPPPP ,,,, .  

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʟʥʘʯʝʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʦʙʭʽʜʥʦ:  

ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʚʠʨʦʙʥʠʢʘ ʪʘ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʦʜʝʨʞʘʪʠ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʮʽʥ ʥʘ ʥʠʭ;  

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʮʽʥʦʶ ʻ 

ʚʝʣʠʯʠʥʦʶ ʣʽʥʽʡʥʦʶ, ʧʦʙʫʜʫʚʘʪʠ ʘʧʨʦʢʩʠʤʫʶʯʫ ʧʨʷʤʫ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʤʝʪʦʜʦʤ 

ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʪʘ ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʮʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. ɺʦʥʠ 
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ʜʦʨʽʚʥʶʚʘʪʠʤʫʪʴ ʢʦʪʘʥʛʝʥʩʫ ʢʫʪʘ ʥʘʭʠʣʫ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʧʨʷʤʦʾ ʜʦ ʧʨʷʤʦʾ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʙʦ ʥʘʜʽʡʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʇɿ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ  ʧʽʜʭʽʜ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʥʘʧʨʠʢʣʘʜʽ ʨʦʟʨʘʭʫʥʢʫ ʥʦʨʤʫʶʯʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʜʣʷ ʤʦʞʣʠʚʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʫ (Cɹ) ɸʈʄ. ʆʮʽʥʶʚʘʥʥʷ 

ʉɹ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʪʘʢʪʦʚʦʶ ʯʘʩʪʦʪʦʶ ʧʨʦʮʝʩʦʨʘ (ɻɻʮ) ʪʘ ʰʠʥʠ (ʄɻʮ), ʦʙʩʷʛʘʤʠ ʆʇ 

(ʄʙ) ʪʘ HDD (ɻʙ), ʘ ʪʘʢʦʞ ʰʚʠʜʢʦʜʽʻʶ HDD (ʪʘʙʣ.2.6 ʪʘ 4.5). 

ʊʘʙʣʠʮʷ 4.5 

ʇʘʨʘʤʝʪʨʠ ʦʮʽʥʶʚʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʙʣʦʢʽʚ ʪʘ ʾʭ ʟʥʘʯʝʥʥʷ 

 ̄
ʊʘʢʪʦʚʘ ʯʘʩʪʦʪʘ 
ʧʨʦʮʝʩʦʨʘ, 
ɻɻʮ 

ʊʘʢʪʦʚʘ 
ʯʘʩʪʦʪʘ 
ʰʠʥʠ, ʄɻʮ 

ʆʙʩʷʛ ʆʇ, 
ʄʙ 

ʆʙʩʷʛ 
HDD, 
ɻʙ 

ʐʚʠʜʢʦʜʽ
ʷ HDD 

ʇʨʦʜʫʢʪʠ
ʚʥʽʩʪʴ 

% 

ʎʽʥʘ, 
ʫ.ʦ. 

1 Athlon XP1 1800+ 333 1 x 128 DIMM 40 7200 60 34.9 
2 Athlon XP1 2400+ 333 512 DDR 80 7200 95 37.8 
3 Celeron 433 133 1 x 64 DIMM 10 5400 20 10.5 

4 Celeron 633 133 1 x 128 DIMM 10 7200 30 17.1 
5 Celeron 1000 233 1 x 128 DIMM 10 7200 40 18.8 
6 Celeron 1700 333 1 x 256 DDR 80 7200 55 33.4 
7 Celeron 2000 333 1 x 256 DDR 120 7200 60 34.9 

8 Celeron 2400 333 1 x 256 DDR 80 7200 60 39.6 
9 Celeron 2400 333 1 x 512 DDR 120 7200 70 57.8 
10 P 4-1800 533 1 x 256 DDR 120 7200 92 46.6 

11 P 4-2000 533 1 x 128 DDR 40 7200 95 37.5 
12 P 4-2400 800 1 x 512 DDR 80 7200 100 59.9 

 

ɸʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ.4.5, ʜʦʟʚʦʣʠʚ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʦʜʥʦʶ 

ʟ ʢʨʘʱʠʭ (ʩʝʨʝʜ ʦʮʽʥʶʚʘʥʠʭ) ʢʦʥʬʽʛʫʨʘʮʽʡ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʫ ʻ ʚʘʨʽʘʥʪ ʧʽʜ ˉ 12 ï P 4 -

 2400. ʇʦʢʘʟʥʠʢ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ prodykt
P , ʦʩʢʽʣʴʢʠ ʚʽʥ ʤʘʢʩʠʤʘʣʴʥʠʡ, ʙʫʣʦ 

ʧʨʠʡʥʷʪʦ ʟʘ 100% ʡ ʚʽʜʥʦʩʥʦ ʥʴʦʛʦ ʦʙʯʠʩʣʝʥʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʽʥʰʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʉɹ ɸʈʄ ʟ ʪʘʙʣ. 4.5. ʆʪʨʠʤʘʚʰʠ ʾʭ, ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢ 

ʟʘʣʝʞʥʦʩʪʽ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ ʥʠʤ ʟʥʘʯʝʥʴ ʮʽʥʠ (ʨʠʩ. 2.6 ʪʘ 4.2). 

 

 
 

ɿʘ ʜʘʥʠʤʠ ʛʨʘʬʽʢʫ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʦʪʘʥʛʝʥʩ ʢʫʪʘ ʥʘʭʠʣʫ 

ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʧʨʷʤʦʾ ʜʦ ʧʨʷʤʦʾ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʞʣʠʚʠʭ 

ʢʦʥʬʽʛʫʨʘʮʽʡ ʩʠʩʪʝʤʥʠʭ ʙʣʦʢʽʚ ɸʈʄ. ɼʣʷ ʥʘʚʝʜʝʥʦʛʦ ʧʨʠʢʣʘʜʫ ʚʽʥ ʩʪʘʥʦʚʠʪ:ɹ 
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ʇʦʢʘʟʥʠʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, % 

ʈʠʩ. 4.2. ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʮʽʥʠ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 
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() 26.062 ==ctgK . ʈʦʟʨʘʭʫʚʘʚʰʠ ʘʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʥʦʨʤʫʶʯʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʟʘʛʘʣʴʥʦʛʦ ʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʠ ʦʪʨʠʤʘʣʠ, ʱʦ [6]: 

174.01=K ; 099.03 =K ; 67.04 =K ; 27.05 =K . 

ʅʘʜʘʣʽ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʫ 

ʪʘʢʠʡ ʩʧʦʩʽʙ: 

( ) min,,,, ½­½
vSPZZPZMFP

syst
blokmon CCCCCF , 

ʟʘ ʪʘʢʠʭ ʦʙʤʝʞʝʥʴ: 

1001 ¢Ö¢ mon
gr

dopyst
CKP , 1002 ¢Ö¢

syst
blok

gr
dopyst

CKP , 1003 ¢Ö¢ MFP
gr

dopyst
CKP  

1005 ¢Ö¢ ZPZ
gr

dopyst CKP ; 1006 ¢Ö¢ SPZ
gr

dopyst CKP ; 

0;0;000 >>>>> SPZZPZMFP
syst
blokmon CCCCC . 

ɿʘʟʥʘʯʝʥʽ ʚʠʨʘʟʠ ʚʽʜʙʠʚʘʶʪʴ ʢʣʘʩʠʯʥʝ ʟʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʜʝ ʫ 

ʷʢʦʩʪʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʤʘʶʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʟʥʘʯʝʥʥʷ ʥʦʨʤʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

51 KK -  ʜʣʷ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ ʪʠʧʦʚʦʛʦ ɸʈʄ ʪʘ ʛʨʘʥʠʯʥʦ ʧʨʠʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (dopyst
prodykt

P ).  ɺʠʨʽʰʠʪʠ ʡʦʛʦ ʤʦʞʣʠʚʦ ʩʢʦʨʠʩʪʘʚʰʠʩʴ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ çMATHCADè ʪʘ  

ʚʠʭʦʜʷʯʠ ʟ ʚʠʜʽʣʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʢʦʰʪʽʚ, ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʦ ʧʨʠʧʫʩʪʠʤʽ 

ʚʠʪʨʘʪʠ  (ɸʈʄʧʨʠʧ
ʧʨʦʛʨʪʝʭC + ) ʥʘ ʟʘʢʫʧʽʚʣʶ ʤʦʥʽʪʦʨʘ - monC , ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʫ ɸʈʄ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ - syst
blokC , ɹʌʇ - MFPC , ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ - ZPZC  ʪʘ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ - SPZC . 

ɼʣʷ ʮʴʦʛʦ, ʧʦʟʥʘʯʠʚʰʠ ʯʝʨʝʟ jx  ʜʦʣʶ ʚʢʣʘʜʝʥʥʷ ʚ j -ʡ ʇɸɿ, ʜʝ 5,4,3,2,1=j  ʤʠ 

ʦʪʨʠʤʘʣʠ, ʱʦ ʯʠʩʪʘ ʧʨʠʚʝʜʝʥʘ ʚʘʨʪʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ, ʥʘʧʨʠʢʣʘʜ, ʚ ʟʘʢʫʧʽʚʣʶ 

ʤʦʥʽʪʦʨʘ ʩʪʘʥʦʚʠʪʠʤʝ 140 xÖ  ʫ.ʦʜ., ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʫ ï 160 xÖ  ʫ.ʦʜ., ɹʌʇ ï 338 xÖ  

ʫ.ʦʜ., ʫ ɿʇɿ ï 450 xÖ  ʫ.ʦʜ. ʪʘ ʫ ʉʇɿï 555 xÖ  ʫ.ʦʜ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ 

ʽʥʚʝʩʪʠʮʽʾ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, 176  ʫ.ʦʜ. (ʪʘʙʣ.4.6). 

ʊʘʙʣʠʮʷ 4.6 

ɺʠʭʽʜʛʽ ʜʘʥʽ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʇɸɿ 
ʏʠʩʪʘ ʧʨʠʚʝʜʝʥʘ 

ʚʘʨʪʽʩʪʴ, ʫ. ʦʜ. 

ʅʝʦʙʭʽʜʥʽ 

ʚʢʣʘʜʝʥʥʷ, ʫ. ʦʜ. 

ʄʦʥʽʪʦʨ 40 37 

ʉʠʩʪʝʤʥʠʡ ʙʣʦʢ 60 54 

ɹʘʛʘʪʦʬʫʫʥʢ.ʧʨʠʩʪʨʽʡ 38 38 

ɿʘʛʘʣʴʥʝ ʇɿ (ʆʉ) 50 35 

ʉʧʝʮʽʘʣʴʥʝ ʇɿ 55 51 

ɺʠʜʽʣʝʥʠʡ ʦʙʩʷʛ ʛʨʦʰʦʚʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʽʥʚʝʩʪʠʮʽʡ 
176 
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ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʙʨʘʪʠ ʦʜʠʥ ʽʟ ʇɸɿ (ʘʙʦ ʞ ʥʘʚʽʪʴ ʜʝʷʢʫ ʾʭ ʛʨʫʧʫ) ʟ 

ʥʘʡʙʽʣʴʰʦʶ ʩʫʢʫʧʥʦʶ ʯʠʩʪʦʶ ʧʨʠʚʝʜʝʥʦʶ ʚʘʨʪʽʩʪʶ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ 

ʤʦʜʝʣʴ ʜʘʥʦʾ ʟʘʜʘʯʽ. ɺʦʥʘ ʤʘ ̒ʚʠʜ: 

() max5550386040 54321 ­Ö+Ö+Ö+Ö+Ö= xxxxxxL  

ʧʨʠ ʦʙʤʝʞʝʥʥʷʭ: 1865135385437 54321 ¢Ö+Ö+Ö+Ö+Ö xxxxx . 

ʇʨʠʯʦʤʫ 1=jx  ï  ʇɸɿ ʬʽʥʘʥʩʫʻʪʴʩʷ, ʘʙʦ 0=jx  ï  ʇɸɿ ʥʝ ʬʽʥʘʥʩʫʻʪʴʩʷ. 

ɺʠʨʽʰʠʚʰʠ ʜʘʥʫ ʟʘʜʘʯʫ ʩʠʤʧʣʝʢʩʥʠʤ ʤʝʪʦʜʦʤ, ʦʪʨʠʤʘʻʤʦ: 

11 =x ; 12 =x ; 03 =x ; 14 =x ; 15 =x . 

ʗʢ ʨʝʟʫʣʴʪʘʪ, ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ ɸʈʄ ʙʫʜʝ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʘʢʫʧʽʚʣʽ ʤʦʥʽʪʦʨʘ (monC ) ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʫ ɸʈʄ (syst
blokC ), ʘ ʪʘʢʦʞ  

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ZPZC ) ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʇɿ (SPZC ). ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ 

ʚʢʣʘʩʪʠ  177 ʫ.ʦʜ. (ʧʨʠ ʦʙʩʷʟʽ, ʱʦ ʚʠʜʽʣʝʥʦ ʫ 186 ʫ.ʦʜ.). ɿʘ ʪʘʢʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʯʠʩʪʘ ʧʨʠʚʝʜʝʥʘ ʚʘʨʪʩ̔ʪɹ ʧʨʦʝʢʪʫ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʦʶ ʡ ʩʢʣʘʜʝ 205  ʫ.ʦʜ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ (ʝʢʩʧʣC ) ʪʘ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʢʘʧʽʪʘʣʴʥʽ ʚʢʣʘʜʝʥʥʷ (ʢʘʧʽʪ
ʚʢʣC ), ʘ ʩʘʤʝ ʚʠʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ (

ʪʨʘʥʩʧC ),  ʚʠʪʨʘʪ ʥʘ ʥʘʣʘʛʦʜʞʝʥʥʷ (ʥʘʣC ) ʪʘ ʚʠʪʨʘʪ ʥʘ ʟʘʧʫʩʢ ( ʧʫʩʢC )  ʧʨʠ ʚʠʙʦʨʽ ʪʠʧʦʚʦʛʦ 

ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʚ ʭʦʜʽ ʨʦʙʦʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ.  ʊʦʤʫ 

ʬʘʢʪʠʯʥʦ ʨʽʚʝʥ ɹ ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʛʦ ɸʈʄ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ (2.8) ʚʽʜʥʦʰʝʥʥʷʤ ʨʽʯʥʦʾ ʝʢʦʥʦʤʽʾ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ɸʈʄ(ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʧʨʠʨʦʩʪʫ ʧʨʠʙʫʪʢʫ ʚʠʢʣʠʢʘʥʦʛʦ, ʥʘʧʨʠʢʣʘʜ, ʟʤʝʥʰʝʥʥʷʤ 

ʬʦʥʜʫ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʡʦʛʦ ʢʦʨʠʩʪʫʚʘʯʽʚ) ʜʦ ʚʠʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ ʪʠʧʦʚʦʛʦ ɸʈʄ 

(2.3). ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 9.0max =
ʦʢʫʧʥK . 

ʊʦʤʫ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʩʘʤʝ ʟ ʤʝʪʦʶ ʘʧʨʦʙʘʮʽʾ ʤʝʪʦʜʫ ʬʦʨʤʫʚʘʥʥʷ 

ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ ʙʫʣʦ ʚʚʝʜʝʥʦ  ʧʦʟʥʘʯʝʥʥʷ eff
ɸʈʄʂ  ʪʘ 

ʧʨʠʡʥʷʪʦ, ʱʦ 9.0max == ʦʢʫʧʥeff
ɸʈʄ Kʂ .  

ɺʠʩʥʦʚʦʢ. ɺʨʘʭʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʾ ʪʘ ʘʧʘʨʘʪʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ 

ɸʈʄ, ʘ ʩʘʤʝ ʾʭ ʩʠʩʪʝʤʥʦʩʪʽ, ʛʥʫʯʢʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ, ʝʨʛʦʥʦʤʽʯʥʦʩʪʽ, 

ʪʦʱʦ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ɯʊ ʫ ʧʨʦʮʝʩʘʭ ʚʠʢʦʥʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚ ɸʈʄ ʬʫʥʢʮʽʡ, 

ʜʦʟʚʦʣʠʣʦ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦ ʚʣʘʩʥʠʭ ʽ ʟʦʚʥʽʰʥʽʭ ɯʈ 

ʪʘ ʾʭ ʤʘʰʠʥʥʦʾ ʦʙʨʦʙʢʠ ʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʦʙʨʘʥʥʷ ʩʝʨʝʜ ʥʠʟʢʠ ʤʦʞʣʠʚʠʭ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. ʎʝ, ʷʢ 

ʨʝʟʫʣʴʪʘʪ, ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʫ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʧʦʩʘʜʦʚʠʭ 
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ʦʙʦʚôʷʟʢʽʚ ʦʧʝʨʘʪʠʚʥʦ ʽ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʚʣʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ/ʘʙʦ  

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʟʘʧʠʪʠ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʠʭʦʜʠʪʠ ʟ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʝʨʝʣʽʢ 

ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʥʽʬʽʢʦʚʘʥʦʛʦ 

ɸʈʄ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʚʝʜʝʥʠʡ ʷʢ ʧʨʠʢʣʘʜ ʽ ʥʝ ʻ ʜʦʩʪʘʪʥʽʤ. ʁʦʛʦ ʢʦʥʢʨʝʪʥʘ 

ʢʦʤʧʣʝʢʪʘʮʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʩʮʝʤ ɸʈʄ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʦʥʢʨʝʪʥʦʛʦ 

ʆʂɯ (ʫʩʪʘʥʦʚʠ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʦʱʦ), ʭʘʨʘʢʪʝʨʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡ ʩʪʫʧʝʥʝʤ ʾʾ ʫʯʘʩʪʽ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʘʭ. 

 

4.3 ɸʧʨʦʙʘʮʽʷ ʧʨʦʮʝʜʫʨʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʇɿ ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ ʇɻ ɸʉʋ ʆʂɯ 

 

ɺʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʱʦʜʦ ʚʠʙʦʨʫ ʇɿ ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ ʇɻ ɸʉʋ ʆʂɯ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʦʙʦʪʽ ʟʘ ʜʚʦʤʘ ʙʝʟʨʦʟʤʽʨʥʠʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢ 

ʧʨʠʢʣʘʜ, ʙʫʣʦ ʦʙʨʘʥʦ ʉʋɹɼ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʮʽ ʩʠʩʪʝʤʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ 

ʩʪʚʦʨʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ, ʦʥʦʚʣʝʥʥʷ ʪʘ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ɹɼ ʟ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʫʧʫ 

ʜʦ ʜʘʥʠʭ [https://uk.wikipedia.org/wiki/ʉʠʩʪʝʤʘ_ʫʧʨʘʚʣʽʥʥʷ_ʙʘʟʘʤʠ_ʜʘʥʠʭ, 4, 5, 11].  

ɺ ̫ʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʙʫʣʦ ʦʙʨʘʥʦ: 

ʉʋɹɼ ʬʽʨʤʠ Oracle     - Oracle Enterprise Edition ( )1R ; 

ʉʋɹɼ ʬʽʨʤʠ IBM          - DB2                                      ( )2R ; 

ʉʋɹɼ ʬʽʨʤʠ Microsof  - ʄicrosoft SQL Server        ( )3R . 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʉʋɹɼ ʚ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʦʙʨʘʥʦ 

ʬʫʥʢʮʽʾ ʽ ʢʨʠʪʝʨʽʾ (ʚʘʨʽʘʥʪʠ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ), ʱʦ ʧʦʜʘʥʽ ʚ ʪʘʙʣʠʮʽ 2.8. 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʄɸɯ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʦʙʝʨʥʝʥʦ-ʩʠʤʝʪʨʠʯʥʽ ʤʘʪʨʠʮʽ 

ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ: 

1) ʬʫʥʢʮʽʡ 
2

iF , ʜʝ (Ni ,1= , 3=N )  

 

2) ʢʨʠʪʝʨʽʾʚ 
3
ijK  ʟʘ ʢʦʞʥʦʶ ʬʫʥʢʮʽʻʶ ʦʢʨʝʤʦ (ʷʢʱʦ 1=i , ʪʦ 2,1=j ; ʷʢʱʦ 

2=i , ʪʦ 5,1=j ; ʷʢʱʦ 3=i , ʪʦ 3,1=j ), ʱʦ ʧʨʠʪʘʤʘʥʥʽ ʫʩʽʤ R ʉʋɹɼ: 
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3) ʢʨʠʪʝʨʽʾʚ 
2
1K  - 

2
10K  ʤʽʞ ʩʦʙʦʶ: 

 

 

 

 

 

 

 

 

 
 

4) ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʉʋɹɼ ʟʘ ʢʦʞʥʠʤ ʢʨʠʪʝʨʽʻʤ ʦʢʨʝʤʦ. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʪʨʠʮʴ 1KK , 2KK , 3KK , 1D , TTX ʪʘ 1A  - 

10A   ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ: 

ʧʦ-ʧʝʨʰʝ, ʥʘʚʝʜʝʥʽ ʤʘʪʨʠʮʽ ʩʬʦʨʤʦʚʘʥʽ ʧʨʘʚʠʣʴʥʦ. ʂʦʝʬʽʮʽʻʥʪʠ ʾʭ ʚʽʜʥʦʩʥʦʾ 

ʟʣʘʛʦʜʞʝʥʦʩʪʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 10% ʜʦ 20% ʪʘ ʩʪʘʥʦʚʣʷʪʴ: 

ʜʣʷ ʤʘʪʨʠʮʽ 1D     - %; 

ʜʣʷ ʤʘʪʨʠʮʽ 1KK  - %; 

ʜʣʷ ʤʘʪʨʠʮʽ 2KK  - %; 

ʜʣʷ ʤʘʪʨʠʮʽ 3KK  - %; 

ʜʣʷ ʤʘʪʨʠʮʽ TTX - % 

ʜʣʷ ʤʘʪʨʠʮʴ 1A  é 10A : 

OtnSgA
1 2 3 4 5 6 7 8 9 10

1 3.464 1.234 1.196 0.516 6.548 0.825 0.985 1.799 4.473 3.464
=

 
 

ʧʦ-ʜʨʫʛʝ, ʥʘʡʙʽʣʴʰ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʧʨʠ ʚʠʙʦʨʽ ʉʋɹɼ ʻ ʬʫʥʢʮʽʾ 
2

2F  ʪʘ 
2

3F ; 

ʧʦ-ʪʨʝʪʻ, ʥʘʡʙʽʣʴʰ ʚʠʟʥʘʯʘʣʴʥʠʤ ʟʘ ʬʫʥʢʮʽʻʶ 
2

1F  ʻ ʢʨʠʪʝʨʽʡ 
2
1K , ʟʘ 

ʬʫʥʢʮʽʻʶ 
2

2F  - ʢʨʠʪʝʨʽʾ  
2
4K  ʪʘ 

2
5K , ʪʘ ʟʘ ʬʫʥʢʮʽʻʶ 

2
3F  - ʢʨʠʪʝʨʽʾ 

2
8K  ʪʘ 

2
10K . 

OtnSgD1 1.326=

OtnSgKK1 0=

OtnSgKK2 2.858=

OtnSgKK3 8.898=

OtnSgTTX 12.88=
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ʧʦ-ʯʝʪʚʝʨʪʝ, ʥʘʡʙʽʣʴʰ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʷʢʠʤ ʫ ʥʘʙʦʨʽ ʣʦʢʘʣʴʥʠʭ 

ʧʨʽʦʨʠʪʝʪʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʘ ʷʢʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʚʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʦʾ ʉʋɹɼ ʽʟ ʩʫʢʫʧʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ, ʻ ʢʨʠʪʝʨʽʾ 
2
1K , 

2
4K , 

2
5K , 

2
8K  ʪʘ ʢʨʠʪʝʨʽʡ 

2
10K . 

ɿ ʤʝʪʦʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʮʠʭ ʚʠʩʥʦʚʢʽʚ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʤʦʨʬʦʣʦʛʽʯʥʫ ʢʘʨʪʫ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʇɿ(ʨʠʩ.2.8) ʪʘ ʧʦʟʠʪʠʚʥʦ-ʥʝʛʘʪʠʚʥʫ ʤʘʪʨʠʮʶ (ʇʅʄ) ʚʘʨʽʘʥʪʽʚ 

ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʇɿ (R1, R2 ʪʘ R3), ʦʙʨʘʥʠʭ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ (ʪʘʙʣ.2.9). 

ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʣʴʥʦʾ ʦʮʽʥʢʠ k -ʛʦ ʚʘʨʽʘʥʪʫ ʨʝʘʣʽʟʘʮʽʾ i -ʾ 

ʬʫʥʢʮʽʾ ʷʢʦʩʪʽ ʇɿ (R1, R2 ʪʘ R3) ʥʘʜʘʥʦ ʾ ʥʝʟʘʣʝʞʥʠʤʠ ʝʢʩʧʝʨʪʘʤʠ  

( )9,6,8,4,5.6,9,5,5,2,7=ikB , ʙʫʣʦ ʦʙʯʠʩʣʝʥʦ ʥʦʨʤʦʚʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷ 

ʷʢʦʩʪʽ ʢʦʞʥʦʾ ʟ ʬʫʥʢʮʽʡ (ʪʘʙʣ.2.10) ʪʘ ʫʟʘʛʘʣʴʥʶʶʯʽ ʧʦʢʘʟʥʠʢʠ ʯʦʪʠʨʴʦʭ ʚʘʨʽʘʥʪʽʚ 

ʾʭ ʨʝʘʣʽʟʘʮʽʾ [8]: 

296.0091.0091.0114.0
1

=++=ʇɿK ;      273.0018.0141.0114.0
2

=++=ʇɿK ; 

223.0018.0091.0114.0
3

=++=ʇɿK ;    346.0091.0141.0114.0
4

=++=ʇɿK . 

ɺʠʩʥʦʚʦʢ. ʅʘʡʢʨʘʱʠʤ ʧʨʠ ʮʴʦʤʫ ʚʚʘʞʘʪʠʤʝʪʴʩʷ ʚʘʨʽʘʥʪ ˉ4, ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ 

ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ max
ʇɿK . ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʩʘʤʝ ʟ ʤʝʪʦʶ 

ʘʧʨʦʙʘʮʽʾ ʤʝʪʦʜʫ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ ʙʫʣʦ 

ʚʚʝʜʝʥʦ  ʧʦʟʥʘʯʝʥʥʷ fynkc
ʇɿʂ  ʪʘ ʧʨʠʡʥʷʪʦ, ʱʦ max

ʇɿ
fynkc
ʇɿ ʂʂ = . ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

346.0=
fynkc
ʇɿʂ .ʆʙʯʠʩʣʠʚʰʠ ʛʣʦʙʘʣʴʥʽ ʧʨʽʦʨʠʪʝʪʠ  

ʦʪʨʠʤʘʻʤʦ, ʱʦ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʬʫʥʢʮʽʡ ʽ ʢʨʠʪʝʨʽʾʚ, 

ʧʝʨʝʣʽʯʝʥʠʭ ʫ ʪʘʙʣ.2.12 ʪʘ  ʟ ʚʨʘʭʫʚʘʥʥʷʤ, ʷʢ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʪʘʢ ʡ ʩʫʜʞʝʥʴ 

ʘʙʦʥʝʥʪʽʚ ʱʦʜʦ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʢʨʘʱʠʤ ʩʝʨʝʜ 

ʢʦʥʢʫʨʫʶʯʦʛʦ ʇɿ ʇʈ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ, 

ʚʚʘʞʘʪʠʤʝʪʴʩʷ ʉʋɹɼ DB2 ʬʽʨʤʠ IBM ( 175.1
2
=

zag
DB

ʇɿ ).  

ɺʠʙʽʨ ʉʋɹɼ DB2 ʟʛʽʜʥʦ ʚʠʩʥʦʚʢʽʚ ʝʢʩʧʝʨʪʽʚ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʠʡ ʪʠʤ, ʱʦ 

ʟʘʟʥʘʯʝʥʘ ʩʠʩʪʝʤʘ: 

ʤʦʞʝ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʫʩʽʤʘ ʧʨʦʛʨʘʤʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʨʠ ʮʴʦʤʫ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʢʦʜ ʷʜʨʘ; 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʷʢ ʻʜʠʥʝ ʮʽʣʝ (ʚ ʉʋɹɼ Oracle 

ʪʘ MS SQL Server ʻ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʟʘʤʦʚʣʷʪʠ ʜʦʜʘʪʢʦʚʦ); 

ʟʜʘʪʥʘ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʤʫ ʨʝʞʠʤʽ (ʧʨʠʯʦʤʫ ʽ ʢʣʽʻʥʪʩʴʢʘ, ʽ 

ʩʝʨʚʝʨʥʘ ʯʘʩʪʠʥʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ). 
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ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʥʘ ʢʦʨʠʩʪʴ ʚʠʙʦʨʫ ʉʋɹɼ DB2 ʤʦʞʝ ʙʫʪʠ ʡ ʪʝ, ʱʦ ʫ 

ʙʘʛʘʪʴʦʭ ʦʨʛʘʥʽʟʘʮʽʷʭ ʪʘ ʫʩʪʘʥʦʚʘʭ ʋʢʨʘʾʥʠ ʥʘ ʮʝʡ ʯʘʩ ʥʘʢʦʧʠʯʝʥʠʡ ʧʝʚʥʠʡ ʜʦʩʚʽʜ 

ʨʦʙʦʪʠ ʽʟ ʧʨʦʜʫʢʪʘʤʠ ʢʦʨʧʦʨʘʮʽʾ IBM, ʟʦʢʨʝʤʘ ʟ ʩʠʩʪʝʤʦʶ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ Lotus Notes. ɿʘ ʪʘʢʠʭ ʦʙʩʪʘʚʠʥ ʉʋɹɼ DB2 ʤʦʞʝ ʩʪʘʪʠ, ʥʘʧʨʠʢʣʘʜ, 

ʣʦʛʽʯʥʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʾʾ ʤʦʞʣʠʚʦʩʪʝʡ. ɿʘʟʥʘʯʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 

ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

çMATHCADè.  ʃʽʩʪʽʥʛ ʧʽʜʧʨʦʛʨʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʦ ʫ ɼʦʜʘʪʢʫ B. 

ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʩʘʤʝ ʟ ʤʝʪʦʶ ʘʧʨʦʙʘʮʽʾ ʤʝʪʦʜʫ ʬʦʨʤʫʚʘʥʥʷ 

ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ ʙʫʣʦ ʚʚʝʜʝʥʦ ʧʦʟʥʘʯʝʥʥʷ racion
ʇɿʂ  ʪʘ 

ʧʨʠʡʥʷʪʦ, ʱʦ zagracion
ʇɿ ʇɿʂ = . ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 175.1=racion

ʇɿʂ . 

 

4.4 ɸʧʨʦʙʘʮʽʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ 
 

ɺʽʜʦʤʦ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʩʪʘʥ ʷʢʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ɸʉʋ ʤʦʞʝ ʙʫʪʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʠʤ ʯʠʥʦʤ:  

ʪʨʘʬʽʢ ʧʦ ʤʝʨʝʞʝʚʽʡ ʩʣʫʞʙʽ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘʜʽʡʥʦ ʟ ʛʘʨʘʥʪʦʚʘʥʠʤ 

ʟʘʭʠʩʪʦʤ ʷʢ ʚʽʜ ʚʽʨʫʩʽʚ, ʪʘʢ ʡ ʚʽʜ ʘʪʘʢ ʧʦʨʫʰʥʠʢʽʚ;  

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʩʣʫʛ ʥʘʜʘʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʙʝʟʧʝʨʝʙʽʡʥʦ ʟʘ ʛʥʫʯʢʦʶ ʩʭʝʤʦʶ 

24ʭ7, ʪʦʙʪʦ 24 ʛʦʜʠʥʠ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ 7 ʜʥʽʚ ʪʠʞʥʷ. 

ʆʮʽʥʠʪʠ ʷʢʽʩʪʴ ɸʉʋ ʤʦʞʣʠʚʦ ʥʘ ʧʽʜʩʪʘʚʽ ʯʘʩʪʢʦʚʠʭ ʢʨʠʪʝʨʽʾʚ, ʦʙʯʠʩʣʝʥʠʭ ʥʘ 

ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ (ʪʘʙʣ.2.15) - 864.3=nad
MIK , 9.0=

eff
ɸʈʄʂ , 346.0=

fynkc
ʇɿʂ  ʪʘ 

175.1=racion
ʇɿʂ . ʉʘʤʝ ʚʦʥʠ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʦʥʢʨʝʪʥʫ ɸʉʋ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʾʾ ʪʦʧʦʣʦʛʽʾ, ʘʨʭʽʪʝʢʪʫʨʠ (ʟʦʢʨʝʤʘ ɸʈʄ) ʪʘ ʇɿ, ʘ ʪʘʢʦʞ ʚʣʘʩʪʠʚʠʭ ʜʣʷ ʥʝʾ 

ʬʫʥʢʮʽʡ ʡ ʜʦʟʚʦʣʷʶʪʴ ʩʝʨʝʜ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʦʙʨʘʪʠ ʪʠʧʦʚʠʡ, ʥʘʡʙʽʣʴʰ 

ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʧʦʙʫʜʦʚʠ  ʇɻ ɸʉʋ ʆʂɯ (ʪʘʙʣ.4.7) [7, 9].  

 

ʊʘʙʣʠʮʷ 4.7 

ʆʮʽʥʢʘ ʢʨʠʪʝʨʽʾʚ ʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ɸʉʋ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʘ  

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ 

ʂʨʠʪʝʨ

ʽʡ 

ʦʮʽʥʢʠ 

ɸʉʋ 

ɺʘʛʘ ʢʨʠ 

ʪʝʨʽʶ 

ʦʮʽʥʢʠ 

iR  

ʇʦʢʘʟʥʠʢ ʢʨʠʪʝʨʽʶ 

ɺʘʛʘ 

ʧʦʢʘʟ

ʥʠʢʘ 

ilg  

ʈʦʟʨʘʭʫʥʢʦʚʘ ʦʮʽʥʢʘ 

ʧʦʢʘʟʥʠʢʘ 

ʂʦʤʧ

ʣʝʢʩʥ

ʘ 

ʦʮʽʥʢ

ʘ 

ʢʨʠʪʝ

ʨʽʶ 
j

ilqx  

ʅʦʨʤ

ʦʚʘʥʘ 

ʚʘʛʘ  

ʢʨʠʪʝ

ʨʽʶ 
ʥʦʨ
ijR  

ʌʫʥʢʮʽʷ, ʱʦ ʧʨʠʪʘʤʘʥʥʘ 

ʧʦʢʘʟʥʠʢʫ 

ʄʽʨʘ 

ʚʠʤʽ-

ʨʫ 

ʐʢʘʣʘ 

ʚʠʤʽʨʫ 

ʈʘʭʫʥʢ

ʦʚʘ ʢʽʣʴ 

ʢʽʩʪʴ 

lh  

ʽʜʝʘʣʴ

ʥʘ 

ʢʽʣʴ 

ʢʽʩʪʴ 

ʠʜʝʘʣlh  

ɿʥʘʯ

ʝʥʥʷ 

j
ilK  

ʅʘʜʽʡ

ʥʽʩʪʴ 

ʤʘʛʽʩ

ʪʨʘʣʴ

ʥʦʾ 

ʄɯ 

nad
MIK

= 3.864 

ɻʦʪʦʚʥʽʩʪʴ: ʛʦʪʦʚʥʽʩʪʴ ʜʦ 

ʨʦʙʦʪʠ ʦʙʣ..ʣʽʥʽʡʥʦʛʦ ʪʨʘʢʪʫ 

ʽʤʦʚʽʨ

ʥʽʩʪʴ 
0.1-0.99 3,53 0.95 0,965 0,98 

3,53 0,375 
ɹʝʟʧʝʨʝʙʽʡʥʩʪʴ: ʩʝʨʝʜʥʽʡ 

ʯʘʩ ʤʽʞ ʚʽʜʤʦʚʘʤʠ 
ʛʦʜ. 200-5000  270.1 277,78 0.97 

ɺʽʜʥʦʚʣʶʚʘʥʽʩʪʴ: ʩʝʨʝʜʥʽʡ 

ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ 
ʛʦʜ. 2-100  6 10 0,6 
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ʌʫʥʢ

ʮʽʦʥʘ

ʣʴʥʽʩ

ʪʴ ʇɿ 

fynkc
ʇɿK

=0.346 

ɼʦʩʪʫʧʥʽʩʪʴ: ʚʽʜʥʦʩʥʠʡ ʯʘʩ ʧʨʘ 

ʮʝʟʜʘʪʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʽʤʦʚʽʨ

ʥʽʩʪʴ 
0.1-0.99 1,36 0,89 0.99 0,89 

1,36 0,141 
ɿʤʽʥʶʚʘʥʽʩʪʴ: ʪʨʠʚʘʣʽʩʪʴ 

ʧʽʜʛʦʪʦʚʢʠ ʟʤʽʥ 
ʛʦʜ. 1-1000  100 150 0,67 

ɿʘʤʽʥʶʚʘʥʽʩʪʴ: ʪʨʠʚʘʣʽʩʪʴ 

ʟʘʤʽʥʠ ʢʦʤʧʦʥʝʥʪʽʚ ʇɿ 
ʛʦʜ. 1-100  82 99 0,82 

ʈʘʮʽʦ

ʥʘʣʴʥ

ʽʩʪʴ 

ʇɿ 

racion
ʇɿK

=1.337 

ɺʠʚʯʘʻʤʽʩʪʴ: ʪʨʫʜʦʤʽʩʪ-

ʢʽʩʪʴ ʚʠʚʯʝʥʥʷ ʽ ʟʘʩʪʦʩ.ʇɿ 
ʯʦʣ./ʛʦʜ. 1-1000 1,65 100 150 0,67 

1,65 0,173 
ɸʜʘʧʪʦʚʘʥʽʩʪʴ: ʪʨʫʜʦʤʽ-

ʩʪʢʽʩʪʴ ʘʜʘʧʪʘʮʽʾ 
ʯʦʣ./ʛʦʜ. 1-100  97 100 0,97 

ʇʨʦʩʪʦʪʘ ʫʩʪʘʥʦʚʢʠ: 

ʪʨʠʚʘʣʽʩʪʴ ʽʥʩʪʘʣʷʮʽʾ ʇɿ 
ʯʦʣ./ʛʦʜ. 1-100  88 100 0,88 

ɽʬʝʢ

ʪʠʚ-

ʥʽʩʪʴ  

ɸʈʄ 

eff
ɸʈʄK

=0,9 

ɺʽʜʢʨʠʪʽʩʪʴ: ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʙʦʪʠ ʫ ʩʢʣʘʜʽ ɸʉʋ 

ʧʦʨʷʜ

ʢʦʚʘ 
1-10 2,91 10 10 1,0 

2,91 0,311 
ɿʘʙʝʟʧʝʯʝʥʥʷ ʻʜʠʥʦʛʦ ʊʂ 

ʧʨʦʩʪʦʨʫ: ʚʥʫʪʨʽʰʥʴʦ ʩʠʩ-

ʪʝʤʥʘ ʽʥʬʦʨʤ.ʟʚʷôʟʥʽʩʪʴ 

ʧʦʨʷʜ

ʢʦʚʘ 
1-10 4 8 10 0,8 

ɿʘʭʠʱʝʥʽʩʪʴ: ʙʘʛʘʪʦʨʽʚʥʝ-

ʚʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ 

ʧʦʨʷʜ

ʢʦʚʘ 
1-10 5 7 10 0,7 

 

ʈʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʽ-ʛʦ ʚʘʨʽʘʥʪʫ ɸʉʋ ʧʦʜʘʥʦ ʚ 

ʪʘʙʣʠʮʽ 4.8. ɿʘ ʫʤʦʚʠ ʧʦʨʽʚʥʷʥʥʷ ʜʝʢʽʣʴʢʦʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ, ʦʩʪʘʪʦʯʥʠʡ 

ʚʠʙʽʨ ʩʝʨʝʜ ʥʠʭ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʘ ʧʦʙʫʜʦʚʠ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʧʽʜʩʪʘʚʽ 

ʥʘʩʪʫʧʥʦʛʦ ʧʨʘʚʠʣʘ: 

- ʷʢʱʦ total
q

total
q KK 1+² , ʪʦ q -ʡ ʚʘʨʽʘʥʪ ɸʉʋ ʻ ʙʽʣʴʰʝ ʷʢʽʩʥʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

1+q  ʪʘ ʥʘʚʧʘʢʠ; 

- ʷʢʱʦ total
q

total
q KK 1+= , ʪʦ ʚʘʨʽʘʥʪʠ ʨʽʚʥʦʟʥʘʯʥʽ. 

ʊʘʙʣʠʮʷ 4.8 

ʈʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ɸʉʋ  

ʂʨʠʪʝʨʽʡ   

(ʚʣʘʩʪʠʚʽʩʪʴ) 

 ʂʦʤʧʣʝʢʩʥ

ʠʡ 

ʧʦʢʘʟʥʠʢ 

ʷʢʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘ

ʥʦʾ ɸʉʋ 

total
qK , 

1=q  

ʅʦʨʤʦʚʘ

ʥʘ ʚʘʛʘ 

ʢʨʠʪʝʨʽ

ʶ 

(ʚʣʘʩʪʠʚ

ʦʩʪʽ) 

ʥʦʨʤ

qv  

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʚʘʛʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ 

ʚʘʞʣʠʚʦʩʪʽ 

ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ 

ʆʇʈ
iR / ʥʦʨ

iR  

ʅʘʜʽʡʥʽʩʪʴ  ʄɯ 0.163 0,375 

5,61 
ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʇɿ 0.325 0,141 

ʈʘʮʽʦʥʘʣʴʥʽʩʪʴ ʇɿ 0.303 0,173 

ɽʬʝʢʪʠʚʥʽʩʪʴ  ɸʈʄ 0.209 0,311 
 

ɺʠʩʥʦʚʦʢ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ, ʷʢ ʨʝʟʫʣʴʪʘʪ,  ʰʣʷʭʦʤ ʫʨʘʭʫʚʘʥʥʷ ʨʽʚʥʽʚ 

ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ ʥʘ ʷʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʇɻ ɸʉʋ ʆʂɯ ʪʘ ʯʫʪʣʠʚʦʩʪʽ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʨʠ ʟʤʽʥʽ ʩʫʜʞʝʥʴ ʫʯʘʩʥʠʢʽʚ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ, ʜʦʟʚʦʣʷʻ 

ʦʙʨʘʪʠ ʩʝʨʝʜ ʤʥʦʞʠʥʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ, 

ʟʜʘʪʥʠʡ ʛʘʨʘʥʪʦʚʘʥʦ ʥʘʜʘʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʧʦʩʣʫʛʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʧʦʪʨʽʙʥʽ ʬʫʥʢʮʽʾ ʚ 

ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʽ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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4.5 ɸʧʨʦʙʘʮʽʷ ʧʨʦʮʝʜʫʨʠ ʜʝʪʝʢʪʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʚ ʇɻ ɸʉʋ ʆʂɯ 
 

ɺʽʜʦʤʦ, ʱʦ ʦʜʥʦʶ ʽʟ ʤʥʦʞʠʥʠ ʤʦʞʣʠʚʠʭ ʟʣʦʚʤʠʩʥʠʭ ʜʽʡ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʧʦʨʫʰʥʠʢʘ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʜʝʩʪʘʙʽʣʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ  ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ ʤʦʞʝ ʙʫʪʠ çʤʦʜʠʬʽʢʘʮʽʷ  ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ  ʧʨʦʛʨʘʤʥʦʛʦ  

ʢʦʜʫè  ʪʘʢʠʭ ʩʠʩʪʝʤ ʘʙʦ ʞ çh ʠʬʨʫʚʘʥʥʷ  ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ  ʨʝʩʫʨʩʽʚ  ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʽʡʢʠʭ ʩʠʩʪʝʤ ʰʠʬʨʫʚʘʥʥʷè [10, 12]. ʆʯʝʚʠʜʥʠʤ ʰʣʷʭʦʤ  ʰʣʷʭʦʤ ʜʝʪʝʢʪʫʚʘʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ  ʟʘʰʠʬʨʦʚʘʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ çʛʨʫʙʦʾ ʩʠʣʠè ʜʣʷ ʧʦʰʫʢʫ 

ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ ʟʘʩʪʦʩʦʚʘʥʠʭ ʢʣʶʯʽʚ. ɺ ʨʦʙʦʪʽ ʮʝ ʟʘʚʜʘʥʥʷ ʙʫʣʦ ʚʠʨʽʰʝʥʝ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ ʦʧʝʨʘʮʽʡ ʢʨʠʧʪʦʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. 

ɸʧʨʦʙʘʮʽʶ ʧʨʦʮʝʜʫʨʠ ʜʝʪʝʢʪʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʣʷ 

11 ʦʙôʻʢʪʽʚ ( )11=S  ʪʘ ʧôʷʪʠ  ʦʟʥʘʢ ( )5;,1 == nnp  ʧʦ ʢʦʞʥʦʤʫ ʟ ʥʠʭ. ɺʠʭʽʜʥʘ 

ʚʠʙʽʨʢʘ ʜʘʥʠʭ ʪʘ ʾʭ ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʤʦʞʝ ʤʘʪʠ ʚʠʜ, ʱʦ ʥʘʚʝʜʝʥʠʡ ʫ ʪʘʙʣ.4.9 
 

ʊʘʙʣʠʮʷ 4.9 

ɺʭʽʜʥʘ ʚʠʙʽʨʢʘ ʜʘʥʠʭ ʪʘ  ʾʭ ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 
ʆʟʥʘʢʠ 
ʆʙ'ʻʢʪʠ 1p  

2p  3p  
4p  5p   ʆʟʥʘʢʠ 

ʆʙ'ʻʢʪʠ 1p  
2p  3p  

4p  5p  

1s  5 979 3.7 16 0.9  
1s  0.8333 0.2477 0.1907 0.5000 0.2500 

2s  5 2860 1.8 32 3.4  
2s  0.8333 0.7235 0.0928 1 0.9444 

3s  5 2669 19.1 3 2.0  
3s  0.8333 0.6752 0.9845 0.0938 0.5556 

4s  2 2989 6.4 9 0.9  
4s  0.3333 0.7561 0.3299 0.2813 0.2500 

5s  2 3202 9.4 6 0.7  
5s  0.3333 0.8100 0.4845 0.1875 0.1944 

6s  6 2668 19.4 3 2.2  
6s  1 0.6749 1 0.0938 0.6111 

7s  5 2736 2.4 24 3.6  
7s  0.8333 0.6921 0.1237 0.7500 1 

8s  5 2668 17.4 3 1.9  
8s  0.8333 0.6749 0.8969 0.0938 0.5278 

9s  5 2670 9.8 6 2.8  
9s  0.8333 0.6754 0.5052 0.1875 0.7778 

10s  2 1005 3.7 16 1.0  
10s  0.3333 0.2542 0.1907 0.5000 0.2778 

11s  2 3953 4.3 14 0.7  
11s  0.3333 1 0.2216 0.4375 0.1944 

 

ʄʘʪʨʠʮʷ ʙʣʠʟʴʢʦʩʪʽ (ʤʽʞʪʦʯʢʦʚʠʭ ʚʽʜʩʪʘʥʝʡ) ʤʽʞ ʦʙôʻʢʪʘʤʠ ʧʦʜʘʥʘ ʫ ʪʘʙʣ.4.10. 

ʊʘʙʣʠʮʷ 4.10 

ʄʽʞʪʦʯʢʦʚʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ. 

S  2s  3s  
4s  5s  

6s  
7s  

8s  
9s  

10s  
11s  

1s  0.4401 0.4629 0.3393 0.3882 0.4818 0.4067 0.4298 0.3628 0.2240 0.4059 

2s  0 0.5950 0.5111 0.5716 0.5976 0.1162 0.5734 0.4148 0.4846 0.4944 

3s   0 0.4034 0.3626 0.0789 0.5234 0.0411 0.2400 0.5098 0.4870 

4s    0 0.0880 0.4617 0.4645 0.3716 0.3390 0.2529 0.1405 

5s     0 0.4268 0.5214 0.3341 0.3489 0.3162 0.1831 

6s      0 0.5249 0.0952 0.2487 0.5572 0.5381 

7s       0 0.5004 0.3199 0.4539 0.4692 

8s        0 0.2120 0.4803 0.4563 

9s         0 0.4181 0.4095 

10s          0 0.3370 

ʇʦʙʫʜʫʻʤʦ ʜʠʧʦʣʽ (ʧʘʨʠ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ) ʡ ʧʦʜʽʣʠʤʦ ʜʘʥʽ ʥʘ 
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ʧʽʜʚʠʙʽʨʢʠ BA1  ʽ .DC1  ɼʠʧʦʣʽ ʙʫʜʫʶʪʴʩʷ ʟʘ ʤʘʪʨʠʮʝʶ ʙʣʠʟʴʢʦʩʪʽ ʦʙ'ʻʢʪʽʚ (ʪʘʙʣ.. 

4.10), ʧʨʠʯʦʤʫ ʧʨʦʮʝʜʫʨʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʜʦʪʠ, ʧʦʢʠ ʚʩʽ ʦʙôʻʢʪʠ ʫʚʽʡʜʫʪʴ ʫ 

ʤʥʦʞʠʥʠ A  ʽ B  ʪʘ ʉ ʽ D .  

ʗʢ ʨʝʟʫʣʴʪʘʪ ʦʜʝʨʞʠʤʦ ʜʝʚ'ʷʪʴ ʜʠʧʦʣʽʚ ʜʣʷ ʤʥʦʞʠʥ A  ʽ B : 

ɸʜʨʝʩʘ 

ʜʠʧʦʣʷ 
I II  III  IV  V VI  VII  VIII  IX  

A: 3 3 4 6 2 4 5 8 1 

B: 8 6 5 8 7 11 11 9 10 

ʪʘ ʜʝʚ'ʷʪʴ ʜʠʧʦʣʽʚ ʜʣʷ ʤʥʦʞʠʥ ʉ ʽ D : 

ɸʜʨʝʩʘ 

ʜʠʧʦʣʷ 
I II  III  IV  V VI  VII  VIII  IX  

C: 3 6 4 8 2 11 5 9 1 

D: 8 3 5 6 7 4 11 8 10 

ʇʦʙʫʜʫʻʤʦ ʜʣʷ ʥʠʭ ʜʝʨʝʚʘ ʧʝʨʝʙʦʨʫ ʛʽʧʦʪʝʟ ʧʨʦ ʯʠʩʣʦ ʢʣʘʩʪʝʨʽʚ.  ʅʘ ʨʠʩ.4.3 

ʧʦʜʘʥʦ ʽʻʨʘʨʭʽʯʥʠʡ ʧʝʨʝʙʽʨ ʛʽʧʦʪʝʟ ʧʨʦ ʯʠʩʣʦ ʢʣʘʩʪʝʨʽʚ: ʘ - ʜʣʷ ʧʽʜʚʠʙʽʨʢʠ  ɸ, ʙ ï ʜʣʷ 

ʧʽʜʚʠʙʽʨʢʠ ɺ. ʅʘ ʨʠʩ.4.4 ï ʽʻʨʘʨʭʽʯʥʠʡ ʧʝʨʝʙʽʨ ʛʽʧʦʪʝʟ ʧʨʦ ʯʠʩʣʦ ʢʣʘʩʪʝʨʽʚ: ʘ ï ʜʣʷ 

ʧʽʜʚʠʙʽʨʢʠ  ʉ, ʙ ï ʜʣʷ ʧʽʜʚʠʙʽʨʢʠ D. 

ʈʠʩ.4.3 - ɯʻʨʘʨʭʽʯʥʠʡ ʧʝʨʝʙʽʨ ʛʽʧʦʪʝʟ ʧʨʦ ʯʠʩʣʦ ʢʣʘʩʪʝʨʽʚ: 

ʘ - ʜʣʷ ʧʽʜʚʠʙʽʨʢʠ  ɸ, ʙ ï ʜʣʷ ʧʽʜʚʠʙʽʨʢʠ ɺ 

ʈʠʩ.4.4 ɯʻʨʘʨʭʽʯʥʠʡ ʧʝʨʝʙʽʨ ʛʽʧʦʪʝʟ ʧʨʦ ʯʠʩʣʦ ʢʣʘʩʪʝʨʽʚ: 

ʘ - ʜʣʷ ʧʽʜʚʠʙʽʨʢʠ  ʉ, ʙ ï ʜʣʷ ʧʽʜʚʠʙʽʨʢʠ D 
 

ʇʝʨʝʙʽʨ ʢʣʘʩʪʝʨʠʟʘʮʽʡ ʟʘ ʩʫʤʘʨʥʠʤ ʢʨʠʪʝʨʽʻʤ ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ ʧʦʜʘʥʦ ʫ ʪʘʙʣ.4.11. 

 

 

1== BA kk  

I II III IV V  VI VII VIII IX  

a.  

I II III IV V  VI VII VIII IX  

ʙ. 

2== BA kk  

3== BA kk  

4== BA kk  

5== BA kk  

6== BA kk  

7== BA kk  

8== BA kk  

9== BA kk  

I,II  

III,VI  

I,II,VIII  

I,II,IV, VIII  

III,VI,VII  IX  I,II,IV,VIII  

I,II,III,IV,VI,VII,VIII  

I,II,III,IV,VI,VII,VIII,IX  

I,II,II I,IV,V , VI,VII,VIII,IX  

V 

I,IV  

VI,VII  

I,II , IV  

III, VI, VII  

I,II,IV,VIII  

III,  

VI,  

VII  

V IX 

III,VI,VII,IX  

I,II,IV,V, VIII  

ɯ,II,III,IV,V,VI,VII,VIII,IX  

 

1== DC kk  

I II III IV  V VI VII VIII IX  

ʘ. 

I II III IV  V VI VII VIII IX  

ʙ. 

2== DC kk  

3== DC kk  

4== DC kk  

5== DC kk  

6== DC kk  

7== DC kk  

8== DC kk  

9== DC kk  

I,IV  

I,II,IV  

III,VII  

III,VI,VII  

I,II,IV,VIII  III,VI,VII  V IX  

I,II,III,IV,VI,     

VII,VIII  

  I,II,III,IV, VI,VII,  

                   

VIII,IX  

V 

I,II,III,IV,V,VI,VII,VIII, IX  

I,VIII  

I,II,VIII  

III,VI  

I,II,IV,

VIII  

V III,VI,VII  IX  

III,VI,VII, IX

I,II,IV,VIII
 

V 

I,II,III,IV

,VI,VII,VII

I,IX  

I,II,III,IV,V,VI,VII,VIII,IX  

I,II,IV,VIII  
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ʊʘʙʣʠʮʷ 4.11 

ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʙʦʨʫ ʢʣʘʩʪʝʨʠʟʘʮʽʡ 
ɸʜʨʝʩʘ ɼʠʧʦʣʷ ʆʙ'ʻʢʪʠ, ʦʙ'ʻʜʥʘʥʽ ʚ ʢʣʘʩʪʝʨ ʅʦʤʝʨ ʢʣʘʩʪʝʨʘ 

I 
II  

VIII  
IV 

3-8 
3-6 
8-9 
6-8 

3,6,8,9 I 

V 2-7 2,7 II  
III  
VI  
VII  

4-5 
4-11 
5-11 

4,5,11 III  

IX 1-10 1,10 IV 
 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʜʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʽʡ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʧʨʠ 4==== DCBA kkkk  ʩʫʤʘʨʥʠʡ ʢʨʠʪʝʨʽʡ ʥʝʩʫʧʝʨʝʯʥʦʩʪʷ  

ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʥʫʣʶ.  

ʇʨʦʛʨʘʤʘ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʱʦ ʨʝʘʣʽʟʫʻ ʥʘʚʝʜʝʥʠʡ 

ʚʠʱʝ ʘʣʛʦʨʠʪʤ çʂʣʘʩʪʝʨè ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʪʘ ʚʽʜʣʘʛʦʜʞʝʥʘ ʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ MATLAB v.7.1 ʚ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʽ WINDOWS XP Pro Serves Pack 

2. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ  ʰʚʠʜʢʦʩʪʽ ʾʾ ʚʠʢʦʥʘʥʥʷ, ʧʨʦʛʨʘʤʫ ʙʫʣʦ ʚʽʜʢʦʤʧʽʣʴʦʚʘʥʦ 

ʚʥʫʪʨʽʰʥʽʤ ʢʦʤʧʽʣʷʪʦʨʦʤ MATLAB v.7.1 ʫ ʚʠʢʦʥʘʚʯʠʡ ʬʘʡʣ çʂʣʘʩʪʝʨ.exeè.  

ʂʨʦʢʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ çʂʣʘʩʪʝʨ.exeè ʟʚʦʜʷʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ: 

1. ʇʽʩʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ, ʚʠʚʦʜʠʪʴʩʷ ʟʘʧʠʪ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʪʝʨʽʚ, ʥʘ ʷʢʫ 

ʧʦʪʨʽʙʥʦ ʨʦʟʙʠʪʠ ʤʘʩʠʚ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ (ʟʘ ʫʤʦʚʯʫʚʘʥʥʷʤ 2): 

 

2. ʇʨʦʚʦʜʠʪʴʩʷ ʟʘʧʠʪ ʧʨʦ ʬʘʡʣ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʥʘʟʚʫ ʬʘʡʣʫ ʜʘʥʠʭ, ʱʦ ʙʫʜʫʪʴ 

ʨʦʟʨʘʭʦʚʘʥʽ (ʬʘʡʣ ʟ ʥʦʤʝʨʘʤʠ ʢʣʘʩʪʝʨʽʚ) ʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʽʢʥʽ  WINDOWS: 

  

3. ʇʨʦʚʦʜʷʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ, ʟʛʽʜʥʦ ʟ ʘʣʛʦʨʠʪʤʦʤ ʢʣʘʩʪʝʨʽʟʘʮʽʾ ʢʽʣʴʢʽʩʥʠʭ 

ʜʘʥʠʭ ʪʘ ʚʠʚʦʜʠʪʴʩʷ ʜʝʥʜʨʦʛʨʘʤʘ ʢʣʘʩʪʝʨʽʚ: 
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ɺʠʩʥʦʚʦʢ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʜʦʟʚʦʣʷʻ ʰʣʷʭʦʤ 

ʢʣʘʩʪʝʨʽʟʘʮʽʾ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʦʙ'ʻʢʪʽʚ ʦʙʛʨʫʥʪʫʚʘʪʠ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʘ ʧʨʦʚʝʩʪʠ ʾʭ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚ 

ʟʘʛʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʇɻ ɸʉʋ 

ʆʂɯ ʩʪʚʦʨʠʣʦ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʦʰʫʢʫ ʚʨʘʟʣʠʚʦʩʪʝʡ ʘʙʦ ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ ʢʣʶʯʽʚ, 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʦʮʽʥʶʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʢʨʠʧʪʦʩʠʩʪʝʤ 

ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ, ʬʘʣʴʰʠʚʦʛʦ ʇɿ ʽ ʟʣʦʷʢʽʩʥʠʭ ʰʠʬʨʫʶʯʠʭ 

ʢʦʜʽʚ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ɸʉʋ ʆʂɯ. 
 

ʉʧʠʩʦʢ ʜʞʝʨʝʣ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ 
 

1.  Dreis Y. A tuple model for estimating the consequences of personal data leakage in 

automated systems. VIII International conferece of students, PHD-students and young 

scientists çEngineer of XXI Centuryè /Y.Dreis, I.Lozova, A.Biskupskyi, L.Kuzmenko, 

Ali .T. Al -Khwalde, A.Korchenko // Processing, transmission and security of information. 

ï Bielsku-Biağej: NATH, 2018. Vol.2. ï P. 41ï50. ISBN: 978-83-65182-94-4. 

2. Sokolov V. Development of low-budget spectrum analyzers for IOT and sensor networks. 

ʍ International conferece of students, PHD- students and young scientists çEngineer of 

XXI Centuryè /V. Sokolov, A.Platonenko, L.Kuzmenko, V.Buriachok // Projektowanie, 
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badania i eksploatacja. ï Bielsku-Biağej: NATH, 2020. ï P. 331ï342. ISBN: 978-83-

66249-54-7. 
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11.03.2016. ɿʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ʜʦʧʦʚʽʜʝʡ ʪʘ ʪʝʟ. ï ʂ.: ʅʋ ʊɻʐ, 2016. - ʉ. 24ï25. 
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ɺʀʉʅʆɺʂʀ 
 

ʉʠʪʫʘʮʽʷ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʩʚʽʪʽ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ: 

ʚʠʙʫʭʦʚʠʤ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ ɯʈ, ʜʦ ʷʢʦʛʦ ʦʪʨʠʤʘʣʠ ʜʦʩʪʫʧ ʧʝʨʝʩʽʯʥʽ ʛʨʦʤʘʜʷʥʠ; 

ʚʠʥʘʡʜʝʥʥʷʤ ʧʦʪʫʞʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʽ ʚʙʫʜʦʚʘʥʠʭ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ, ʱʦ 

ʩʧʨʠʷʣʦ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ; 

ʩʫʪʪʻʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʟʘʛʨʦʟ ʪʘ ʾʭ ʟʨʦʩʪʘʶʯʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ; 

ʟʥʘʯʥʠʤ ʙʨʘʢʦʤ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʫ ʩʬʝʨʽ ʙʝʟʧʝʢʠ, ʟʦʢʨʝʤʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ ʢʽʙʝʨʥʝʪʠʯʥʦʾ.  

ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʤʫ ʤʦʞʝ ʙʫʪʠ: ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ 2015 ʨʦʢʦʤ ʤʘʡʞʝ ʥʘ 65% 

ʢʽʣʴʢʦʩʪʽ ʟʣʦʤʽʚ ʘʢʘʥʪʽʚ; ʚʠʢʨʘʜʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʟʣʦʤʽʚ ʧʦʥʘʜ 2,5 ʤʽʣʴʷʨʜʽʚ ʥʝʟʘʭʠʱʝʥʠʭ 

ʟʘʧʠʩʽʚ; ʧʦʪʝʨʧʘʥʥʷ ʚʽʜ ʩʪʦʨʦʥʥʴʦʛʦ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʢʦʞʥʦʾ ʧ'ʷʪʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ/ʫʩʪʘʥʦʚʠ; ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ ʢʽʙʝʨʘʪʘʢ ʪʘ ʯʘʩʫ ʢʦʣʠ ʚʦʥʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʧʦʤʽʯʝʥʠʤʠ; ʥʝʭʪʫʚʘʥʥʷ ʧʦʥʘʜ 60% ʦʨʛʘʥʽʟʘʮʽʡ / ʫʩʪʘʥʦʚ ʘʢʪʫʘʣʴʥʠʤ 

ʧʠʪʘʥʥʷʤ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʘʪʢʽʚ ʥʘ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʤʝʪʦʜʘʤ ʪʘ ʟʘʩʦʙʘʤ 

ʙʝʟʧʝʢʠ, ʘ ʪʘʢʦʞ ʩʧʦʩʦʙʘʤ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ; ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʢʦʞʥʦʛʦ ʪʨʝʪʴʦʛʦ ʬʘʭʽʚʮʷ ʟ 

ʙʝʟʧʝʢʠ ʟʥʘʥʴ ʽʟ ʨʝʘʣʽʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ɸʈʊ-ʘʪʘʢ; ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʧʦʥʘʜ 95% ʚʠʧʫʩʢʥʠʢʽʚ ɯʊ 

ʩʬʝʨʠ ʙʘʥʘʣʴʥʠʭ ʟʥʘʥʴ ʫ ɯʊ-ʛʘʣʫʟʽ, ʪʦʱʦ.  

ʊʘʢʠʡ ʩʪʘʥ ʩʧʨʘʚ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ: 

ʧʦ-ʧʝʨʰʝ, ʫʙʝʟʧʝʯʝʥʥʷ ʜʝʨʞʘʚʘʤʠ ʩʚʽʪʫ ɯʂʊ ʪʘ ɯʊʉ, ʘ ʪʘʢʦʞ ʟʘʭʠʩʪʫ ʥʠʤʠ 

ʚʣʘʩʥʦʾ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʚʪʨʫʯʘʥʴ ʪʘ ʟʘʛʨʦʟ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʣʦʚʤʠʩʥʠʢʘʤʠ ʧʝʨʝʜʫʩʽʤ ʯʝʨʝʟ ʘʪʘʢʠ ʥʫʣʴʦʚʦʾ ʜʦʙʠ, ʘʪʘʢʠ ʥʘ 

ʧʨʦʚʘʡʜʝʨʽʚ, ʘʪʘʢʠ ʥʘ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ ʪʦʱʦ; 

ʧʦ-ʜʨʫʛʝ,  ʧʦʰʫʢʫ ʩʝʨʝʜ ʚʽʜʦʤʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʽʣʴʰ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ, ʷʢʽ ʙ 

ʜʦʟʚʦʣʠʣʠ ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʡ ʟʘʭʠʱʝʥʽ ʚʽʜ ʩʪʦʨʦʥʥʴʦʛʦ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ 

ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥ ̔ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʪʘʢʽ, ʷʢ ɸʉʋ ʆʂɯ. ʇʨʠ ʮʴʦʤʫ ʙʝʟʧʝʢʘ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʤʘʻ ʙʫʪʠ ʪʽʩʥʦ ʽʥʪʝʛʨʦʚʘʥʦʶ ʜʦ ʦʙôʻʢʪʘ ʙʝʟʧʝʢʠ ï ʆʂɯ, ʦʙôʻʢʪʦʤ ʟʘʭʠʩʪʫ ʚ 

ʥʠʭ ʤʘʶʪʴ ʙʫʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʘ ʥʝ ʽʥʬʦʨʤʘʮʽʷ / 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ ʡ, ʥʘʡʛʦʣʦʚʥʽʰʝ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ 

ʬʫʥʢʮʽʡ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʤʘʻ ʙʫʪʠ ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʚ ʙʽʟʥʝʩʽ. 

ʉʘʤʝ ʮʽ ʧʠʪʘʥʥʷ ʡ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚ ʨʘʤʢʘʭ ʜʘʥʦʾ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʾʾ 

ʚʠʢʦʥʘʥʥʷ ʻ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ ʽʟ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʽ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʩʘʜ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʚʪʨʫʯʘʥʴ ʪʘ ʟʘʛʨʦʟ. 
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ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ. 

1. ʄʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʦʾ 

ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ, ɦ ʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʪʘʢʽ ʙʘʟʦʚʽ ʧʨʦʮʝʜʫʨʠ, ʷʢ: 

ʧʨʦʮʝʜʫʨʘ ʚʠʙʦʨʫ ʧʨʦʪʦʪʠʧʫ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ;  

ʧʨʦʮʝʜʫʨʘ ʚʠʙʦʨʫ ʪʠʧʦʚʦʛʦ ɸʈʄ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ;  

ʧʨʦʮʝʜʫʨʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʇɿ ʧʨʠʢʣʘʜʥʦʛʦ ʨʽʚʥʷ, - ʱʦ ʚ ʽʥʪʝʨʝʩʘʭ 

ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ɸʉʋ ʟʘʙʝʟʧʝʯʠʣʦ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ ʪʘ ʥʘʜʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʧʦʩʣʫʛ ʾʾ ʘʙʦʥʝʥʪʘʤ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʠʤʠ ʚʣʘʩʥʠʭ ʽ ʟʦʚʥʽʰʥʽʭ ɯʈ, ʟʘʙʝʟʧʝʯʠʣʦ ʜʦʩʪʫʧ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦ ʪʘʢʠʭ ɯʈ, 

ʢʝʨʫʚʘʥʥʷ ʾʭ ʦʙʤʽʥʦʤ, ʧʝʨʝʜʘʯʝʶ ʪʘ ʤʘʰʠʥʥʦʶ ʧʝʨʝʨʦʙʢʦʶ, ʜʦʟʚʦʣʠʣʦ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʦʰʫʢʫ ʽ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʫ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ 

ʜʞʝʨʝʣʘʭ, ʾʾ ʨʝʻʩʪʨʘʮʽʾ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʙʨʦʙʢʠ, ʘ ʪʘʢʦʞ 

ʧʨʦʮʝʩʠ ʟʘʭʠʩʪʫ ɯʈ ʚ ɸʉʋ ʚʽʜ ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʟʘʛʨʦʟ. 

ʂʦʤʧʣʝʢʩʥʠʤ ʨʽʰʝʥʥʷʤ ʚ ʤʝʞʘʭ ʜʘʥʦʛʦ ʤʝʪʦʜʫ, ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʷʢʦʛʦ ʻ 

ʢʨʠʪʝʨʽʾ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʦʥʢʨʝʪʥʫ ɸʉʋ ʆʂɯ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʾ 

ʪʦʧʦʣʦʛʽʾ, ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʇɿ, ʘ ʪʘʢʦʞ ʚʣʘʩʪʠʚʠʭ ʜʣʷ ʥʝʾ ʬʫʥʢʮʽʡ ʡ ʟʥʘʯʝʥʥʷ ʷʢʠʭ 

ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ, ʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʟʘ ʙʝʟʨʦʟʤʽʨʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ 

max=total
qK  - ʻ ʧʨʦʮʝʜʫʨʘ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ. ɰʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʇɻ ɸʉʋ ʆʂɯ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʷʢʽʩʥʦ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʧʦʜʘʥʥʽ ʧʦʚʥʦʾ ʽ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ ʝʬʝʢʪʠʚʥʦʾ ʦʙʨʦʙʢʠ, ʘ 

ʪʘʢʦʞ ʛʘʨʘʥʪʦʚʘʥʦ ʥʘʜʘʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʧʦʩʣʫʛʠ/ʩʝʨʚʽʩʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʧʦʪʨʽʙʥʽ ʬʫʥʢʮʽʾ ʚ 

ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʽ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

2. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʥʘ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ ɸʉʋ ʆʂɯ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʦʜʝʣʽ ʟʘʛʨʦʟ ʙʝʟʧʝʮʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʪʘʢʽ ʙʘʟʦʚʽ ʤʦʜʝʣʽ ʪʘ ʧʨʦʮʝʜʫʨʠ, ʷʢ: 

ʩʝʤʘʥʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʪʠʙʦʨʩʪʚʘ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ɸʉʋ ʆʂɯ ʪʘ ʘʪʘʢʫʶʯʦʾ ʩʪʦʨʦʥʠ; 

ʧʨʦʮʝʜʫʨʘ ʜʝʪʝʢʪʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʚ ɸʉʋ ʆʂɯ, - ʱʦ ʚ ʽʥʪʝʨʝʩʘʭ 

ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ɸʉʋ ʟʘʙʝʟʧʝʯʠʣʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʩʪʦʨʦʥʥʴʦʛʦ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʆʂɯ, ʘ ʪʘʢʦʞ ʧʦʰʫʢʫ ʚʨʘʟʣʠʚʦʩʪʝʡ ʘʙʦ 

ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ ʢʣʶʯʽʚ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʢʨʠʧʪʦʩʠʩʪʝʤ. 

ʂʦʤʧʣʝʢʩʥʠʤ ʨʽʰʝʥʥʷʤ ʚ ʤʝʞʘʭ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʻ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʟʘʭʠʱʝʥʦʩʪʽ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʛʘʨʘʥʪʦʟʜʘʪʥʦʾ ɸʉʋ ʆʂɯ ʚʽʜ ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ, 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʷʢʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʜʽʙʥʠʭ, ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʧʦʜʽʾ, ʱʦ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʆʂɯ ʪʘ ʧʨʤ̫ʦ ʘʙʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʟʘʚʜʘʪʠ ʟʙʠʪʢʫ ʾʾ ʚʣʘʩʥʠʢʘʤ ʽ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ 
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ʨʽʰʝʥʥʷ ʱʦʜʦ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ɸʉʋ ʆʂɯ ʚʽʜ ʚʧʣʠʚʫ ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʘʪʘʢ ʟʘ ʢʦʤʧʣʝʢʩʥʠʤ 

ʙʝʟʨʦʟʤʽʨʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 
total
qʂ
ʟʘʭʠʱʩʪʘʥP ..  ʪʘ, ̫ ʢ ʨʝʟʫʣʴʪʘʪ, ʫʙʝʟʧʝʯʠʪʠ ɸʉʋ ʆʂɯ ʚʽʜ ʅʉɼ ʜʦ 

ʾʾ ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚ ʥʽʡ ʮʠʨʢʫʣʶʻ. 

3. ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʤʽʪʘʮʽʡʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ʗʢ ʥʘʩʣʽʜʦʢ, ʦʪʨʠʤʘʥʽ ʚ ʨʦʙʦʪʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʫʪʚʦʨʶʶʪʴ ʫ ʩʚʦʾʡ 

ʩʫʢʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʛʘʨʘʥʪʦʟʜʘʪʥʠʭ 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 ʟʘʭʠʱʝʥʦʩʪʽ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʽʜ 

ʟʘʛʨʦʟ ʧʦʨʫʰʝʥʥʷ ʎʂɼ ʤʦʞʣʠʚʦ ʚʠʧʨʘʚʜʘʥʦ ʜʦʚʽʨʷʪʠ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʦʟʥʘʯʝʥʦʾ ɯʊ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʇɻ ɸʉʋ ʆʂɯ ʥʘ ʧʨʠʢʣʘʜʽ ʅɽʂ 

çʋʢʨʝʥʝʨʛʦè ʦʢʨʽʤ ʚʩʴʦʛʦ ʩʧʨʠʷʻ (ɸʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 04.01.2021 ʨʦʢʫ): 

ʧʦ-ʧʝʨʰʝ, ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʡ ʦʩʽʙ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʇɻ ɸʉʋ ʆʂɯ (ʟʘ ʨʘʭʫʥʦʢ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʠʤʠʭ ʟʘʛʨʦʟ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʩʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ ɸʉʋ ʚʽʜ ʟʘʛʨʦʟ 

ʧʦʨʫʰʝʥʥʷ ʎʂɼ) ʧʨʠʙʣʠʟʥʦ ʥʘ 12%; 

ʧʦ-ʜʨʫʛʝ, ʩʢʦʨʦʯʝʥʥʶ ʯʘʩʫ ʥʘ ʧʨʠʡʥʷʪʪʷ ʚʠʚʘʞʝʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ ʱʦʜʦ ʧʦʙʫʜʦʚʠ ʇɻ ɸʉʋ ʆʂɯ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʇɸɿ ʪʘ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʽ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 18 - 20%. 
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ɼʦʜʘʪʦʢ ɸ 

ʌʦʨʤʘʣʽʟʦʚʘʥʘ ʤʦʜʝʣʴ ʟʘʛʨʦʟ ɸʉʋ ʆʂɯ (ʧʦʚʥʘ) 
ˉ 

ʟ/ʧ 
ʊʠʧ ʟʘʛʨʦʟʠ 

ɼʞʝʨʝʣʦ 

ʟʘʛʨʦʟʠ 

ʄʦʞʣʠʚʠʡ ʤʝʪʦʜ (ʩʧʦʩʽʙ) 

ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢʠ 

ʅʘʩʣʽʜʢʠ 

ʂ ʎ ɼ 

1 ɿʘʛʨʦʟʠ ʚʠʪʦʢʫ ʽʥʬʦʨʤʘʮʽʾ ʪʝʭʥʽʯʥʠʤʠ ʢʘʥʘʣʘʤʠ 

1.1 ɿʘʛʨʦʟʠ ʚʠʪʦʢʫ ʘʢʫʩʪʠʯʥʦʾ (ʤʦʚʥʦʾ) ʽʥʬʦʨʤʘʮʽʾ 

1.1.2 

ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʚ 

ʢʦʤʧʣʝʢʩ ʪʝʭʥʽʯʥʦʛʦ ʟʘʭʠʩʪʫ, ʇɿ ʪʘ 

ʢʦʤʧʦʥʝʥʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɸʧʘʨʘʪʫʨʘ, 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ʅʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ  + + 

1.1.1 

ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʣʘʜʥʠʭ ʧʝʨʝʜʘʚʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ("ʞʫʯʢʽʚ"), ʥʘʧʨʘʚʣʝʥʠʭ ʤʽʢʨʦʬʦʥʽʚ 

ʪʘ ʩʪʝʪʦʩʢʦʧʽʚ 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 
ʅʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ +  + 

1.1.2 
ɿʘʛʨʦʟʠ ʣʘʟʝʨʥʦʛʦ ʪʘ/ʘʙʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ 

ʚʽʢʦʥʥʠʭ ʩʪʝʢʦʣ 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 
ʅʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ +  + 

1.2 ɿʘʛʨʦʟʠ ʚʠʪʦʢʫ ʚʠʜʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

1.2.1 

ɿʘʛʨʦʟʠ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʚʝʜʝʥʥʷ / 

ʚʠʚʝʜʝʥʥʷ ʚʠʜʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʦʧʽʶʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, 

ʤʘʛʥʽʪʥʠʭ ʪʘ ʽʥʰʠʭ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, 

ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 
+ + + 

1.2.2 

ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʟʠʯʥʠʤʠ ʦʩʦʙʘʤʠ 

ʧʦʨʪʘʪʠʚʥʦʾ ʨʦʟʚʽʜʫʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʱʦ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ ʧʦʨʫʯ 

ʟ ʆɯɼ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʘʤʦʤʫ ʦʙôʻʢʪʽ  

ɸʧʘʨʘʪʫʨʘ, 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ʅʝʜʦʪʨʠʤʘʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ 
+   

1.2.3 

ɿʘʛʨʦʟʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, 

ʜʠʩʪʘʥʮʽʡʥʝ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʪʦʱʦ ʜʣʷ 

ʢʦʧʽʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ɸʧʘʨʘʪʫʨʘ, 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ʅʝʜʦʪʨʠʤʘʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ 
+   

1.2.4 

ɿʘʛʨʦʟʠ ʯʠʪʘʥʥʷ ʚʠʜʦʚʦʾ/ʟʘʣʠʰʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ (çʩʤʽʪʪʷè), ʱʦ ʚʠʚʦʜʠʪʴʩʷ ʥʘ 

ʝʢʨʘʥ, ʨʦʟʜʨʫʢʦʚʫʻʪʴʩʷ ʘʙʦ ʟʙʝʨʛ̔ʘʻʪʴʩʷ 

ʥʘ ʟʘʧʘʤôʷʪʦʚʫʶʯʠʭ ʧʨʠʩʪʨʦʷʭ 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ɿʥʘʭʦʜʞʝʥʥʷ ʚ ʩʣʫʞʙʦʚʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ ʩʪʦʨʦʥ.ʦʩʽʙ 
+   

1.2.5 
ɿʘʛʨʦʟʠ ʨʦʟʢʨʘʜʘʥʥʷ ʤʘʛʥʽʪʥʠʭ ʥʦʩʽʾʚ ʪʘ 

ʜʦʢʫʤʝʥʪʽʚ, ʦʪʨʠʤʘʥʥʷ ʥʝ ʦʙʣʽʢʦʚʘʥʠʭ ʢʦʧʽʡ 

ɸʧʘʨʘʪʫʨʘ, 

ʇʨʦʛʨʘʤʠ, 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ʆʪʨʠʤʘʥʥʷ ʩʪʦʨʦʥʥʽʤʠ 

ʦʩʦʙʘʤʠ ʜʦʩʪʫʧʫ ʜʦ 

ʤʝʨʝʞʝʚʠʭ ʥʘʢʦʧʠʯʫʚʘʯʽʚ 

ʽʥʬʦʨʤʘʮʽʾ 

+   

1.3 ɿʘʛʨʦʟʠ ʚʠʪʦʢʫ ʽʥʬʦʨʤʘʮʽʾ ʢʘʥʘʣʘʤʠ ʇɽʄɺʽʅ 

1.3.1 

ɿʙʽʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ɽʄ 

ʚʠʧʨʦʤʽʥʶʚʘʥʴ ɸʉʋ (ʧʨʠʩʪʨʦʾʚ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦʮʝʩʦʨʽʚ, ʣʽʥʽʡ ʟʚôʷʟʢʫ ʪʦʱʦ) 

ɸʧʘʨʘʪʫʨʘ 
ʂʘʥʘʣʘʤʠ ʧʦʙʽʯʥʠʭ ɽʄɺ ʽ 

ʥʘʚʝʜʝʥʴ 
+   

1.3.2 

ɿʙʽʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ʧʦʙʽʯʥʠʭ ʥʘʚʝʜʝʥʴ ʥʘ ʜʦʧ.ʟʘʩʦʙʠ ʪʘ ʩʠʩʪʝʤʠ 

(ʤʝʨʝʞʽ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ, 

ʰʠʥʠ ʟʘʟʝʤʣʝʥʥʷ, ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ ʪʦʱʦ) 

ɸʧʘʨʘʪʫʨʘ 
ʂʘʥʘʣʘʤʠ ʧʦʙʽʯʥʠʭ ɽʄɺ ʽ 

ʥʘʚʝʜʝʥʴ 
+   

1.3.3 

ʅʝʟʘʢʦʥʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʘʧʘʨʘʪʫʨʠ 

ɸʉʋ, ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʪʘ 

ʟʘʟʝʤʣʝʥʥʷ 

ɸʧʘʨʘʪʫʨʘ, 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ʂʘʥʘʣʘʤʠ ʧʦʙʽʯʥʠʭ ɽʄɺ ʽ 

ʥʘʚʝʜʝʥʴ 
+ + + 

1.3.4 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʢʣʘʜʥʠʭ ʽ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʧʽʜʩʣʫʭʦʚʫʶʯʠ ʧʨʠʩʪʨʦʾʚ 

ɸʧʘʨʘʪʫʨʘ, 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ʂʘʥʘʣʘʤʠ ʧʦʙʽʯʥʠʭ ɽʄɺ ʽ 

ʥʘʚʝʜʝʥʴ 
+   

1.3.5 ʇʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʪʝʣʝʬʦʥʥʠʭ ʨʦʟʤʦʚ 

ɸʧʘʨʘʪʫʨʘ, 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ʂʘʥʘʣʘʤʠ ʇɽʄɺʽʅ 

ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʝ 

ʧʽʜʢʣʶʯʝʥʥʷ 

+   

2 ɿʘʛʨʦʟʠ ʅʉɼ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ ʥʘ ɸʈʄ 

2.1 ɿʘʛʨʦʟʠ, ʧʦʚôʷʟʘʥʽ ʟ ʜʽʷʤʠ ʧʦʨʫʰʥʠʢʽʚ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ 

 
ɿʤʽʥʘ ʫʤʦʚ ʬʽʟʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: ʘʚʘʨʽʾ, 

ʩʪʠʭʽʡʥʽ ʣʠʭʘ 

ʆʪʦʯʫʶʯʝ 

ʩʝʨʝʜʦʚʠʱʝ 

ʉʪʠʭʽʡʥʽ ʣʠʭʘ, 

ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ 
 + + 

 
ʊʠʤʯʘʩʦʚʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ 

(ʭʚʦʨʦʙʘ, ʚʽʜʨʷʜʞʝʥʥʷ, ʚʽʜʧʫʩʪʢʘ) 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʉʽʤʝʡʥʽ ʦʙʩʪʘʚʠʥʠ, 

ʝʧʽʜʝʤʽʾ, ʩʣʫʞʙʦʚʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʦʱʦ 

 + + 
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ʇʦʨʫʰʝʥʥʷ ʧʦʨʷʜʢʫ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʣʽʢʫ 

ʜʦʢʫʤʝʥʪʽʚ, ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ, ʜʘʥʠʭ, 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, 

ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 
+ + + 

2.1.1 ɿʘʛʨʦʟʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʆʉ 

 

ɿʘʛʨʦʟʠ, ʧʦʚôʷʟʘʥʽ ʟ ʥʝʤʦʞʣʠʚʽʩʪʶ ʧʨʘʮʶʚʘʪʠ 

ʽʟ ʩʠʩʪʝʤʦʶ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ  

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 
ʅʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ  + +  

 

ɿʘʛʨʦʟʠ, ʧʦʚôʷʟʘʥʽ ʟ ʥʝʤʦʞʣʠʚʽʩʪʶ ʧʨʘʮʶʚʘʪʠ 

ʽʟ ʩʠʩʪʝʤʦʶ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʪʝʭʥʽʯʥʦʾ 

ʧʽʜʪʨʠʤʢʠ (ʥʝʧʦʚʥʦʪʘ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʥʝʩʪʘʯʘ 

ʜʦʚʽʜʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʦʱʦ) 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 
ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ +  + 

 

ɿʘʛʨʦʟʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤ ʨʦʙʦʪʠ 

(ʚʠʧʘʜʢʦʚʝ ʘʙʦ ʥʘʚʤʠʩʥʝ) ʩʠʩʪʝʤ ʟʚôʷʟʢʫ, 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ʚʦʜʦ- ʽ/ʘʙʦ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, 

ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 
  + 

 
ɿʘʛʨʦʟʠ, ʧʦʚôʷʟʘʥʽ ʟ ʨʫʡʥʫʚʘʥʥʷʤ ʘʙʦ 

ʧʦʰʢʦʜʞʝʥʥʷʤ ʧʨʠʤʽʱʝʥʴ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʉʪʠʭ.ʣʠʭʘ 

ʉʪʠʭʽʡʥʽ ʣʠʭʘ, 

ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ 
+ + + 

2.1.2 ɿʘʛʨʦʟʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʆʉ 

 

ɿʘʛʨʦʟʠ ʧʦʰʠʨʝʥʥʷ ʬʘʡʣʽʚ, ʱʦ ʤʽʩʪʷʪʴ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʚʠʢʦʥʫʚʘʥʠʡ ʢʦʜ ʫ 

ʚʠʛʣʷʜʽ ʝʣʝʤʝʥʪʽʚ ActiveX, Java-ʘʧʣʝʪʽʚ, 

ʽʥʪʝʨʧʨʝʪʦʚʘʥʠʭ ʩʢʨʠʧʪʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʪʝʢʩʪʽʚ ʥʘ JavaScript) 

ʍʘʢʝʨʠ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, 

ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 
+  + 

 

ɿʘʛʨʦʟʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʜʦʣʽʢʽʚ ʧʨʦʛʨʘʤ, 

ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʤʝʨʝʞʝʚʽ ʩʝʨʚʽʩʠ (ʟʦʢʨʝʤʘ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʟʘ ʧʝʨʝʧʦʚʥʝʥʥʷʤ 

ʙʫʬʝʨʘ) ʥʘ ʢʰʪʘʣʪ çʚʽʨʫʩʫ ʄʦʨʨʽʩʘè  

ʍʘʢʝʨʠ ʅʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ   + + 

 

ɿʘʛʨʦʟʠ ʚʽʜʜʘʣʝʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ, ʱʦ 

ʥʘʜʘʶʪʴʩʷ ʧʨʠʭʦʚʘʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

(çʪʨʦʷʥʩʴʢʠʤʠè ʧʨʦʛʨʘʤʘʤʠ ʪʠʧʫ Back. Orifice, 

Net Bus), ʘʙʦ ʰʪʘʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʝʨʝʞ (Landesk 

Management Suite, Managewise, Back Orifice ʽ ʪ.ʧ.) 

ʍʘʢʝʨʠ 
ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʝ 

ʧʽʜʢʣʶʯʝʥʥʷ 
+ + + 

2.1.3 ɿʘʛʨʦʟʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʣʦʷʢʽʩʥʠʭ ʧʨʦʛʨʘʤ 

 

ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʚʽʨʫʩʽʚ 

(ʚʢʣʶʯʝʥʥʷ ʚ ʇɿ ʧʨʦʛʨʘʤʥʠʭ ʟʘʢʣʘʜʦʢ 

ʪʠʧʫ çʙʦʤʙʠè, çʪʨʦʷʥʩʴʢʦʛʦ ʢʦʥʷè ʪʦʱʦ) 

ʇʨʦʛʨʘʤʠ, 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʧʝʨʝʚʽʨʝʥʦʛʦ ʇɿ 
+ + + 

 

ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʢʣʘʜʦʢ 

(ʥʝʜʦʣʽʢʠ ʫ ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʪʦʱʦ) 

ʇʨʦʛʨʘʤʠ, 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʧʝʨʝʚʽʨʝʥʦʛʦ ʇɿ 
+ + + 

 

ɿʘʛʨʦʟʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʙʦʨʦʥʝʥʦʛʦ 

ʧʦʣʽʪʠʢʦʶ ʙʝʟʧʝʢʠ ʇɿ (ʥʝʣʽʮʝʥʟʽʡʥʦʛʦ) ʘʙʦ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɿ 

ʇʨʦʛʨʘʤʠ, 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝ 

ʣʽʮʝʥʟʽʡʥʦʛʦ ʇɿ 
+ + + 

2.2 ɿʘʛʨʦʟʠ ʽʥʬʦʨʤʘʮʽʾ ʽʟ ʟʦʚʥʽʰʥʽʭ ʤʝʨʝʞ 

2.2.1 ɿʘʛʨʦʟʠ ʘʥʘʣʽʟʫ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ 

 

ɿʘʛʨʦʟʠ ʧʝʨʝʭʦʧʣʝʥʥʷ ʧʦʪʦʢʫ ʜʘʥʠʭ, ʱʦ 

ʧʝʨʝʜʘʶʪʴʩʷ, ʷʢʠʤʠ ʦʙʤʽʥʶʶʪʴʩʷ 

ʢʦʤʧʦʥʝʥʪʠ ʤʝʨʝʞʝʚʦ ʾʆʉ 

ʇʝʨʩʦʥʘʣ ʅʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ  + + 

 

ɿʘʛʨʦʟʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʜʽʡ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʪʘ ʢʦʤʘʥʜ, ʷʢʽ 

ʧʝʨʝʜʘʶʪʴʩʷ ʮʠʤʠ ʭʦʩʪʘʤʠ 

ʇʝʨʩʦʥʘʣ ʅʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ  + + 

2.2.2 ɿʘʛʨʦʟʠ ʩʢʘʥʫʚʘʥʥʷ ʆʉ, ʧʦʨʪʽʚ, ʩʣʫʞʙ ʪʦʱʦ 

 

ɿʘʛʨʦʟʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤ, ʷʢʽ ʥʝ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʩʣʫʞʙʦʚʠʭ ʦʙʦʚôʷʟʢʽʚ ʪʘ ʥʝ ʧʝʨʝʜʙʘʯʝʥʽ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʦʟʧʦʨʷʜʯʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, 

ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 
+ + + 

 
ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ BrowSerHijackers-

ʧʨʦʛʨʘʤ, ʟʜʘʪʥʠʭ ʟʘʤʽʥʠʪʠ ʧʦʯʘʪʢʦʚʫ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, 

ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 
+ + + 
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ʩʪʦʨʽʥʢʫ (ʩʪʦʨʽʥʢʫ, ʷʢʘ ʟʘʧʠʪʫʻʪʴʩʷ), ʽʥʰʠʤʠ 

ʩʪʦʨʽʥʢʘʤʠ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʟʘʧʠʪʫʚʘʚ 

2.2.3 ɿʘʛʨʦʟʠ ʚʠʷʚʣʝʥʥʷ ʧʘʨʦʣʽʚ 

 

ɿʘʛʨʦʟʠ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ, ʱʦ ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʛʦʣʦʰʝʥʥʷ ʧʘʨʦʣʶ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ɸʉʋ ʘʙʦ ʜʦ ʡʦʛʦ ʚʪʨʘʪʠ, ʪʦʱʦ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, 

ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 
 + + 

 

ɿʘʛʨʦʟʠ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʚʽʜʤʦʚʠ ɸʉʋ, ʨʫʡʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦ-

ʘʧʘʨʘʪʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʅʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, 

ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 
 + + 

 

ɿʘʛʨʦʟʠ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ ʚ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ (ʚʨʫʯʥʫ ʢʦʨʠʩʪʫʚʘʯʝʤ), ʘʙʦ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʘʭ, ʱʦ ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʧʽʜʙʦʨʫ ʧʘʨʦʣʷ BIOS 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 
ʅʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ +  + 

2.2.4 ɿʘʛʨʦʟʠ ʧʽʜʤʽʥʠ ʜʦʚʽʨʝʥʦʛʦ ʦʙôʻʢʪʫ  

 

ɿʘʛʨʦʟʠ ʦʜʝʨʞʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʜʦʩʪʫʧʫ ʟ 

ʥʘʩʪʫʧʥʠʤ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʤʘʩʢʫʚʘʥʥʷ 

ʧʽʜ ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ (ñʤʘʩʢʘʨʘʜò). 

ʇʨʦʛʨʘʤʠ, 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ʆʪʨʠʤʘʥʥʷ ʩʪʦʨʦʥʥʽʤʠ 

ʦʩʦʙʘʤʠ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʽʚ ɸʉʋ 

+ + + 

 

ɿʘʛʨʦʟʠ çʽʤʽʪʘʮʽʾ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘè ʪʘ 

ʚʠʢʦʥʘʥʥʽ ʦʧʝʨʘʮʽʡ ʧʨʠʡʦʤʫ/ʧʝʨʝʜʘʚʘʥʥʷ 

ʜʘʥʠʭ ʚʽʜ ʡʦʛʦ ʽʤʝʥʽ 

ɸʧʘʨʘʪʫʨʘ, 

ʇʨʦʛʨʘʤʠ, 

ʇʝʨʩʦʥʘʣ, 

ʂʦʨʠʩʪʫʚʘʯʽ 

ʇʽʜʢʣʶʯʝʥʥʷ ʧʦʨʫʰʥʠʢʘ 

ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʝʨʝʞʽ 

ʪʘ ʦʪʨʠʤʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ 

ʧʨʦ ʢʦʥʬʽʛʫʨʘʮʽʶ ʤʝʨʝʞʝ-

ʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʠʧ ʇɿ 

+   

2.2.5 ɿʘʛʨʦʟʠ ʪʠʧʫ çʚʽʜʤʦʚʘ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽè  

 

ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ Mac-flooding ï ʧʨʦʛʨʘʤʠ, 

ʷʢʘ ʧʽʜʤʽʥʶʻ ʄɸʉ-ʘʜʨʝʩʫ ʚʽʜʧʨʘʚʥʠʢʘ ʪʘ/ʘʙʦ 

ʦʪʨʠʤʫʚʘʯʘ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʢʦʤʫʪʘʪʦʨ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʆʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ 

ʽʥʬʦʨʤʘʮʽʾ 
+ + + 

 
ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʌʦʨʢ-ʙʦʤʙ ï ʧʨʦʛʨʘʤ, ʷʢʽ 

ʧʦʩʪʽʡʥʦ ʩʪʚʦʨʶʶʪʴ ʚʣʘʩʥʽ ʢʦʧʽʾ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʆʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ 

ʽʥʬʦʨʤʘʮʽʾ 
+ + + 

 
ɿʘʛʨʦʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ XML-ʙʦʤʙ ï XML ʜʦʢʫ-

ʤʝʥʪʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʙʘʛʘʪʦ ʙʘʡʪʽʚ, ʩʠʤʚʦʣʽʚ ʪʦʱʦ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʆʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ 

ʽʥʬʦʨʤʘʮʽʾ 
+ + + 

 ɿʘʛʨʦʟʠ ʨʦʟʩʠʣʢʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʢʝʪʽʚ ʍʘʢʝʨʠ 
ʆʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ 

ʜʦʽʥʬʦʨʤʘʮʽʾ 
 + + 

 ɿʘʛʨʦʟʠ ʧʝʨʝʭʦʧʣʝʥʥʷ ɯʈ ʍʘʢʝʨʠ 
ʆʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ 

ʨʝʩʫʨʩʽʚ ɸʉʋ 
 + + 

2.2.6 ɿʘʛʨʦʟʠ ʚʽʜʜʘʣʝʥʦʛʦ ʟʘʧʫʩʢʫ ʜʦʜʘʪʢʽʚ  

 
ɿʘʛʨʦʟʠ ʧʦʰʠʨʝʥʥʷ ʬʘʡʣʽʚ, ʱʦ ʤʽʩʪʷʪʴ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʚʠʢʦʥʫʚʘʥʠʡ ʢʦʜ 

ʍʘʢʝʨʠ 

ʇʝʨʩʦʥʘʣ 

ʆʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʽʥʬʦʨ-

ʤʘʮʽʾ ʪʘ ʨʝʩʫʨʩʽʚ ɸʉʋ 
   

 

ɿʘʛʨʦʟʠ ʚʽʜʜʘʣʝʥʦʛʦ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ 

ʰʣʷʭʦʤ ʧʝʨʝʧʦʚʥʝʥʥʷ ʙʫʬʝʨʘ ʜʦʜʘʪʢʽʚ-

ʩʝʨʚʝʨʽʚ 

ʍʘʢʝʨʠ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʆʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʽʥʬʦʨ-

ʤʘʮʽʾ ʪʘ ʨʝʩʫʨʩʽʚ ɸʉʋ 
   

 

ɿʘʛʨʦʟʠ ʚʽʜʜʘʣʝʥʠʡ ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʠ 

ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʽʜʜʘʣʝʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ 

ʍʘʢʝʨʠ 

ʇʝʨʩʦʥʘʣ, 

ʢʦʨʠʩʪʫʚʘʯʽ 

ʆʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʽʥʬʦʨ-

ʤʘʮʽʾ ʪʘ ʨʝʩʫʨʩʽʚ ɸʉʋ 
   

2.2.7 ɿʘʛʨʦʟʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʣʦʷʢʽʩʥʠʭ ʧʨʦʛʨʘʤ  

 

ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝ ʜʝʢʣʘʨʦʚʘʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦ-

ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸʉʋ 

     

 
ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤ, ʱʦ 

ʛʝʥʝʨʫʶʪʴ ʢʦʤʧôʶʪʝʨʥʽ ʚʽʨʫʩʠ 
     

 

ɿʘʛʨʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤ, ʱʦ 

ʚʠʷʚʣʷʶʪʴ ʫʨʘʟʣʠʚʦʩʪʽ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ɸʉʋ 

     

*** ʅɸʉʃɯɼʂʀ: ʂ ï ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ;  

ʎ ï ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ;    

ɼ ï ʧʦʨʫʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ 
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ɼʦʜʘʪʦʢ ɹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʃʽʩʪʠʥʛ ʧʨʦʛʨʘʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʧʦʣʦʛʽʡ ʩʫʯʘʩʥʠʭ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʢʦʤʧʴʶʪʝʨʥʠʭ ʤʝʨʝʞ (ʉʂʄ)  ʫ ʨʷʜ ʧʝʨʝʚʘʛ 
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÷

:=

ɺB      -  ʤʘʪʨʠʮʷ 

ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ 

ʪʦʧʦʣʦʛʽʡ CKM 

ɸ1...ɸ10 - ʤʘʪʨʠʮʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʪʦʧʦʣʦʛʽʡ ʩʫʯʘʩʥʠʭ 

ʉʂʄ ʟʘ ʢʦʞʥʠʤ ʧʦʢʘʟʥʠʢʦʤ     
A10

1

1

2

3

1

1

2

3

0.5
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1

1
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1

å
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
÷

:=A9
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A8

1
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0.5

0.13

4

1

3

0.33

2

0.33

1

0.11

8

3

9

1

å
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æ
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õ
ö
ö
ö
ö
÷

:=A7

1

2

7

1

0.5

1

4

0.5

0.14
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1
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:=A6
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0.5

1

5

5
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A4

1

2

9

5

0.5
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3
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1

1

1

0.33

1

1

1
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1

1

1

0.5

3
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1

å
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:=A1

1

0.5

0.5

0.11

2

1

1

0.14

2

1

1

0.17

9

7

6

1

å
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
÷

:=

A2  - ʦʙʣʘʜʥʘʥʥʷ

ɸ7  - ʛʥʫʯʢʽʩʪʴ           

A6  - ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ  

ɸ1  - ʢʘʙʝʣʴʥʘ ʩʠʩʪʝʤʘ

ɸ3  - ʤʦʥʪʘʞ    

ɸ10- ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ 

ɸ9  - ʰʚʠʜʢʽʩʪʴ           

A5  - ʫʥʠʚʝʨʩʘʣʴʥʽʩʪʴ  

ɸ8  - ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ

ɸ4  - ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ    

Nttx 10:=

ʇʦʢʘʟʥʠʢʠ ʟʘ ʷʢʠʤʠ ʧʦʨʚʥʶʶʪʴʩʷ ʪʦʧʦʣʦʛʽʾ ʩʫʯʘʩʥʠʭ ʉʂʄ (ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʧʦʨʷʜʢʫ ʾʭ ʚʘʞʣʠʚʦʩʪʽ)

ɼʦʩʣʽʜʞʫʚʘʥʽ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞ:

1 - ʪʦʧʦʣʦʛʽʷ "ʰʠʥʘ"     3 - ʪʦʧʦʣʦʛʽʷ "ʟʽʨʢʘ"

2 - ʪʦʧʦʣʦʛʽʷ "ʢʽʣʴʮʝ"    4 - ʪʦʧʦʣʦʛʽʷ "ʩʪʽʣʴʥʠʢʦʚʘ"

ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʦʧʦʣʦʛʽʡ ʩʫʯʘʩʥʠʭ ʉʂʄNtm 4:=

ʂʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʪʽʚNekc 3:=

ʽʥʜʝʢʩ ʚʠʧʘʜʢʦʚʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʘʪʨʠʮʴ ʨʦʟʤʽʨʦʤ 10ʭ10IsogB 1.49:=

ʽʥʜʝʢʩ ʚʠʧʘʜʢʦʚʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʘʪʨʠʮʴ ʨʦʟʤʽʨʦʤ 4ʭ4IsogA 0.9:=

ʈʦʟʪʘʰʫʚʘʥʥʷ ʪʦʧʦʣʦʛʽʡ ʩʫʯʘʩʥʠʭ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʢʦʤʧʴʶʪʝʨʥʠʭ 

ʤʝʨʝʞ (ʉʂʄ)  ʫ ʨʷʜ ʧʝʨʝʚʘʛ.
ORIGIN 1:=
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X4 eigenvecA4 Reav4,( ):=

Reav5 Re maxev5( )( ):= Reav5 3.987= X5 eigenvecA5 Reav5,( ):=

Reav6 Re maxev6( )( ):= Reav6 3.996= X6 eigenvecA6 Reav6,( ):=

Reav7 Re maxev7( )( ):= Reav7 3.992= X7 eigenvecA7 Reav7,( ):=

Reav8 Re maxev8( )( ):= Reav8 4.069= X8 eigenvecA8 Reav8,( ):=

Reav9 Re maxev9( )( ):= Reav9 4.005= X9 eigenvecA9 Reav9,( ):=

Reav10 Re maxev10( )( ):= Reav10 4.016= X10 eigenvecA10 Reav10,( ):=

X1

0.789

0.44

0.422
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å
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ö
÷

= X2
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÷
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ö
÷
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ö
÷

= X5
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0.939

0.104

å
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æ
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õ
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ö
ö
÷

=

X6

0.075

0.143

0.698

0.698

å
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æ
ç

õ
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ö
ö
÷

= X7

0.13

0.254
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0.13
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æ
ç

õ
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÷

= X8

0.81
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0.546

0.075

å
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æ
æ
ç

õ
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÷

= X9

0.2

0.349

0.647

0.647

å
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ç

õ
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÷

= X10

0.263

0.263

0.587

0.719

å
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
÷

=

LamA Reav1 Reav2 Reav3 Reav4 Reav5 Reav6 Reav7 Reav8 Reav9 Reav10( ):=

ɺʝʢʪʦʨ ʚʣʘʩʥʠʭ 

ʟʥʘʯʝʥʴ  ʤʘʪʨʠʮʴ 

ɸ1...ɸ10
LamA 1 2 3 4 5 6 7 8 9 10

1 4.016 4.016 4.013 4.001 3.987 3.996 3.992 4.069 4.005 4.016
=

i 1 Ntm..:= j 1 Ntm..:=

k 1 Nttx..:= n 1 Nttx..:= k1 1 Nttx 1-..:= n1 1 Nttx 1-..:=

ɺʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʢʦʞʥʦʾ ʤʘʪʨʠʮʽ ɸ1...ɸ10 

ev1 eigenvalsA1( )( )( ):= ev2 eigenvalsA2( )( )( ):= ev3 eigenvalsA3( )( )( ):=

ev4 eigenvalsA4( )( )( ):= ev5 eigenvalsA5( )( )( ):= ev6 eigenvalsA6( )( )( ):=

ev7 eigenvalsA7( )( )( ):= ev8 eigenvalsA8( )( )( ):= ev9 eigenvalsA9( )( )( ):=

ev10 eigenvalsA10( )( )( ):=

ɺʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʽ ɺɺ 

evBB eigenvalsBB( )( )( ):=

ɺʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʤʘʪʨʠʮʽ ɸ1...ɸ10 ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʡʦʤʫ ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʘ

Reav1 Re maxev1( )( ):= Reav1 4.016= X1 eigenvecA1 Reav1,( ):=

Reav2 Re maxev2( )( ):= Reav2 4.016= X2 eigenvecA2 Reav2,( ):=

ev1

4.016

8.209- 10
3-

³ 0.275i+

8.209- 10
3-

³ 0.275i-

0

å
æ
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
ö
÷

=
Reav3 Re maxev3( )( ):= Reav3 4.013= X3 eigenvecA3 Reav3,( ):=

Reav4 Re maxev4( )( ):= Reav4 4.001=
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ABn

1 2 3 4 5 6 7 8 9 10

1

2

3

4

0.458 0.305 0.373 0.057 0.071 0.047 0.089 0.497 0.109 0.144

0.255 0.305 0.355 0.107 0.214 0.089 0.173 0.122 0.189 0.144

0.245 0.277 0.196 0.544 0.644 0.432 0.649 0.335 0.351 0.321

0.042 0.113 0.076 0.292 0.071 0.432 0.089 0.046 0.351 0.392

=
ABn

i k,

AB
i k,

1

Ntm

i

AB
i k,ä

=

:=

ʅʦʨʤʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʽ ɸɺ (ʧʦ ʩʪʦʚʧʮʷʤ) ʜʦ ʦʜʠʥʠʮʽ:

AB

1 2 3 4 5 6 7 8 9 10

1

2

3

4

0.789 0.581 0.671 0.091 0.104 0.075 0.13 0.81 0.2 0.263

0.44 0.581 0.637 0.169 0.312 0.143 0.254 0.198 0.349 0.263

0.422 0.528 0.353 0.864 0.939 0.698 0.95 0.546 0.647 0.587

0.073 0.215 0.136 0.465 0.104 0.698 0.13 0.075 0.647 0.719

=AB augmentXy8 X10,( ):=

Xy8 augmentXy7 X9,( ):=Xy7 augmentXy6 X8,( ):=Xy6 augmentXy5 X7,( ):=Xy5 augmentXy4 X6,( ):=

Xy4 augmentXy3 X5,( ):=Xy3 augmentXy2 X4,( ):=Xy2 augmentXy1 X3,( ):=Xy1 augmentX1 X2,( ):=

ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ɸɺ ʽʟ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ ʤʘʪʨʠʮʴ ɸ1...ɸ10

ɼʣʷ ʢʦʞʥʦʾ ʟ ʤʘʪʨʠʮʴ ɸ1...ɸ10 ʪʘ ʤʘʪʨʠʮʽ ɺB  ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʥʦʩʥʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʝʥʰʝ 10 %. ʊʘʢʠʤ 

ʯʠʥʦʤ ʢʦʞʥʘ ʤʘʪʨʠʮʷ ʩʬʦʨʤʦʚʘʥʘ ʧʨʘʚʠʣʴʥʦ ʡ  ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ).

OtnSgBB 10.131=

OtnSgA 1 2 3 4 5 6 7 8 9 10

1 0.608 0.596 0.494 0.023 -0.464 -0.139 -0.301 2.571 0.184 0.596
=

OtnSgBB
IndSglBB

IsogB
100Ö

å
æ
ç

õ
ö
÷

:=OtnSgA
IndSglA

IsogA
100Ö

å
æ
ç

õ
ö
÷

:=

ʇʦʰʫʢ ʢʦʝʬʽʮʽʻʥʪʘ ʚʽʜʥʦʩʥʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʣʷ 

ʢʦʞʥʦʾ ʽʟ ʤʘʪʨʠʮʴ ɸ1...ɸ10, ʘ ʪʘʢʦʞ ʤʘʪʨʠʮʽ ɺɺ 

IndSglA
1 2 3 4 5 6 7 8

15.472Ŀ10    -35.367Ŀ10    -34.447Ŀ10    -32.075Ŀ10    -4-4.176Ŀ10    -3-1.251Ŀ10    -3-2.713Ŀ10    -3 0.023
=

IndSglBB
ReavBB Nttx-

Nttx 1-( )
:=

ɺʣʘʩʥʠʡ ʚʝʢʪʦʨ ʍɺɺ - ʻ ʚʝʢʪʦʨʦʤ 

ʣʦʢʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʨʽʚʥʷʥʥʷ 

ʪʦʧʦʣʦʛʽʡ ʩʫʯʘʩʥʠʭ ʉʂʄ

IndSglA
LamA Ntm-

Ntm 1-( )
:=

XBB

1

1

2

3

4

5

6

7

8

9

10

0.091

0.204

0.074

0.211

0.385

0.144

0.155

0.289

0.54

0.576

=XBB eigenvecBB ReavBB,( ):=

ReavBB 11.359=

ʇʦʰʫʢ ʽʥʜʝʢʩʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʣʷ ʢʦʞʥʦʾ ʽʟ 

ʤʘʪʨʠʮʴ ɸ1...ɸ10, ʘ ʪʘʢʦʞ ʤʘʪʨʠʮʽ ɺɺ

ReavBB Re maxevBB( )( ):=

ɺʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʤʘʪʨʠʮʽ BB ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʡʦʤʫ ʚʣʘʩʥʦʛʦ ʚʝʢʪʦʨʘ
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ʆʙʯʠʩʣʝʥʥʷ ʚʝʢʪʦʨʫ ʛʣʦʚʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝ 

ʢʦʞʥʦʾ ʟ ʪʦʧʦʣʦʛʽʡ ʩʫʯʘʩʥʠʭ ʉʂʄ, ʱʦ ʧʦʨʽʚʥʶʶʪʴʩʷ

ABglpr
i

1

Nttx

kk

AB
i kk,

XBB
kk

-( )ä
=

è
é
é
ê

ø
ù
ù
ú

:= ABglpr

1.046

0.678

3.864

0.592

å
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
÷

=

1 1.5 2 2.5 3

1

2

3

4

ABglpri

i ABglpr  
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ɼʦʜʘʪʦʢ ɺ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʃʽʩʪʠʥʛ ʧʨʦʛʨʘʤʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʇɿ  

ʦʜʥʘʢʦʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘ ʟʤʽʰʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 
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ev1

3.015

7.69- 10
3-

³ 0.237i+

7.69- 10
3-

³ 0.237i-

å
æ
æ
æ
ç

õ
ö
ö
ö
÷

=

1.3 ɺʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʤʘʪʨʠʮʽ D1 ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʡʦʤʫ ʚʣʘʩʥʦʛʦ ʚʝʢʪʦʨʘ

Reav1 Re maxev1( )( ):= Reav1 3.015= d1 eigenvecD1 Reav1,( ):= d1

0.186

0.853

0.488

å
æ
æ
ç

õ
ö
ö
÷

=

1.4 ʇʦʰʫʢ ʽʥʜʝʢʩʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʣʷ ʤʘʪʨʠʮʽ D1:IndSglD1
Reav1 NFakt-

NFakt 1-( )
:= IndSglD1 7.69 10

3-
³=

1.5 ʇʦʰʫʢ ʢʦʝʬʽʮʽʻʵʥʪʫ ʚʽʜʥʦʩʥʦʾ  ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʣʷ 

ʤʘʪʨʠʮʽ D1 (ʷʢʱʦ ʚʽʥ ʤʝʥʰʝ 10 %, ʪʦ ʚʽʜʧʦʚʽʜʥʦ ʤʘʪʨʠʮʷ 

ʩʬʦʨʤʦʚʘʥʘ ʧʨʘʚʠʣʴʥʦ ʪʘ ʾʾ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ)

OtnSgD1
IndSglD1

IsogD
100Ö

å
æ
ç

õ
ö
÷

:= OtnSgD1 1.326=

1.6 ʅʦʨʤʫʻʤʦ ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ʤʘʪʨʠʮʽ D1 ʜʦ ʦʜʠʥʠʮʽ:i 1 NFakt..:= d1n
i

d1
i

1

NFakt

i

d1
iä

=

:= d1n

0.122

0.559

0.32

å
æ
æ
ç

õ
ö
ö
÷

=

ɺʀʉʅʆɺʆʂ:    ʅʘʡʙʽʣʴʰ ʚʠʟʘʯʘʣʴʥʠʤʠ ʧʨʠ ʚʠʙʦʨʽ ʉʋɹɼ ʻ ʬʫʥʢʮʽʾ              

                   ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ (F2)  ʪʘ ʥʘʜʽʡʥʦʩʪʽ  (F3) 

ʇʦʨʽʚʥʷʥʥʷ ʉʋɹɼ ʟʘ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ

R1 - ʉʋɹɼ  Oracle Enterprise Edition

R2 - ʉʋɹɼ  IBM DB2

R3 - ʉʋɹɼ  Microsoft SQL Server

ORIGIN 1:=

IsogD 0.58:= IsogKK1 0.58:= IsogKK2 1.24:= IsogKK3 0.58:= IsogTTX 1.49:= IsogA 1.49:= IsogB 1.51:=

F1  - ʬʘʢʪʦʨ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʽ ʜʘʥʠʭ

ʂ1  - ʢʨʠʪʝʨʽʡ ʧʽʜʪʨʠʤʢʠ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ

ʂ2  - ʢʨʠʪʝʨʽʡ ʧʽʜʪʨʠʤʢʠ ʩʪʘʥʜʘʨʪʥʠʭ ʪʠʧʽʚ ʨʝʣʷʮʽʡʥʠʭ ɹɼ

F2  - ʬʘʢʪʦʨ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ

ʂ3  - ʢʨʠʪʝʨʽʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʧʠʪʽʚ

ʂ4  - ʢʨʠʪʝʨʽʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʪʨʠʤʢʠ ʤʝʨʝʞʥʠʭ ʧʨʦʪʦʢʦʣʽʚ

ʂ5  - ʢʨʠʪʝʨʽʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ

ʂ6  - ʢʨʠʪʝʨʽʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʝʨʽʛʘʥʥʷ /ʦʙʨʦʙʢʠ/ ʤʫʣʴʪʠʤʝʜʽʘ ʪʘ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ

ʂ7  - ʢʨʠʪʝʨʽʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʘʛʘʪʦʤʽʨʥʦʛʦ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ

F3  - ʬʘʢʪʦʨ ʥʘʜʽʡʥʦʩʪʽ

ʂ8  - ʢʨʠʪʝʨʽʡ ʤʦʞʠʚʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʟʙʦʾʚ 

ʂ9  - ʢʨʠʪʝʨʽʡ ʤʦʞʠʚʦʩʪʽ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʟʤʽʥ

ʂ10- ʢʨʠʪʝʨʽʡ ʤʦʞʠʚʦʩʪʽ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ

ɯ. ɺʠʟʘʯʝʥʥʷ ʬʫʥʢʮʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʾ ʻ ʚʠʟʥʘʯʘʣʴʥʦʶ ʧʨʠ ʚʠʙʦʨʽ ʉʋɹɼ

1.1 ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʬʫʥʢʮʽʡ F1...F3 

NFakt 3:=- ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚD1

1

4

3

0.25

1

0.5

0.33

2

1

å
æ
æ
ç

õ
ö
ö
÷

:=

1.2 ɺʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʽ D1: ev1 eigenvalsD1( )( )( ):=
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Xkk2

0.09

0.852

0.446

0.138

0.219

å
æ
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
ö
÷

=

ReavKK3 Re maxevKK3( )( ):= ReavKK3 3.103= Xkk3 eigenvecKK3 ReavKK3,( ):= Xkk3

0.807

0.193

0.559

å
æ
æ
ç

õ
ö
ö
÷

=

2.4 ʇʦʰʫʢ ʽʥʜʝʢʩʽʚ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʣʷ ʤʘʪʨʠʮʴ ʂʂ1, ʂʂ2 ʪʘ ʂʂ3:

IndSglKK1
ReavKK1 NFakt1-

NFakt1 1-( )
:= IndSglKK1 0=

IndSglKK2
ReavKK2 NFakt2-

NFakt2 1-( )
:= IndSglKK2 0.035=

IndSglKK3
ReavKK3 NFakt3-

NFakt3 1-( )
:= IndSglKK3 0.052=

2.5 ʇʦʰʫʢ ʢʦʝʬʽʮʽʻʥʪʫ ʚʽʜʥʦʩʥʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʣʷ ʤʘʪʨʠʮʴ ʂʂ1, ʂʂ2 ʪʘ ʂʂ3 (ʷʢʱʦ ʚʦʥʠ ʤʝʥʰʝ 10 %, ʪʦ 

ʚʽʜʧʦʚʽʜʥʦ ʤʘʪʨʠʮʽ ʩʬʦʨʤʦʚʘʥʽ ʧʨʘʚʠʣʴʥʦ ʪʘ ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ)

OtnSgKK1
IndSglKK1

IsogKK1
100Ö

å
æ
ç

õ
ö
÷

:= OtnSgKK2
IndSglKK2

IsogKK2
100Ö

å
æ
ç

õ
ö
÷

:= OtnSgKK3
IndSglKK3

IsogKK3
100Ö

å
æ
ç

õ
ö
÷

:=

OtnSgKK1 0= OtnSgKK2 2.858= OtnSgKK3 8.898=

2.6 ʅʦʨʤʫʚʘʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʥʴ ʤʘʪʨʠʮʴ ʂʂ1, ʂʂ2 ʪʘ ʂʂ3 ʜʦ ʦʜʠʥʠʮʽ:

i 1 NFakt1..:= l 1 NFakt2..:= j 1 NFakt3..:=

Xkk2n
l

Xkk2
l

1

NFakt2

l

Xkk2
lä

=

:= Xkk3n
j

Xkk3
j

1

NFakt3

j

Xkk3
jä

=

:=
Xkk1n

i

Xkk1
i

1

NFakt1

i

Xkk1
iä

=

:=

ɯɯ. ɺʠʟʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʫ ʢʦʞʥʽʡ ʽʟ ʬʫʥʢʮʽʡ

2.1 ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʴ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ        ʢʨʠʪʝʨʽʾʚ K1...K2   ʟʘ ʬʫʥʢʮʽʻʶ F1,

 ʢʨʠʪʝʨʽʾʚ K3...K7    ʟʘ ʬʫʥʢʮʽʻʶ F2,

 ʢʨʠʪʝʨʽʾʚ K8...K10  ʟʘ ʬʫʥʢʮʽʻʶ F3,

NFakt1 2:= - ʢʽʣʴʢʽʩʪʴ ʢʨʠʪʝʨʽʾʚ ʟʘ ʬʫʥʢʮʽʻʶ F1

NFakt2 5:= - ʢʽʣʴʢʽʩʪʴ ʢʨʠʪʝʨʽʾʚ ʟʘ ʬʫʥʢʮʽʻʶ F2

NFakt3 3:= - ʢʽʣʴʢʽʩʪʴ ʢʨʠʪʝʨʽʾʚ ʟʘ ʬʫʥʢʮʽʻʶ F3

KK1
1

0.25

4

1

å
æ
ç

õ
ö
÷

:= KK2

1

7

4

2

3

0.14

1

0.33

0.2

0.25

0.25

3

1

0.25

0.33

0.5

5

4

1

2

0.33

4

3

0.5

1

å
æ
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
ö
÷

:= KK3

1

0.33

0.5

3

1

4

2

0.25

1

å
æ
æ
ç

õ
ö
ö
÷

:=

2.2 ɺʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʴ ʂʂ1, ʂʂ2 ʪʘ ʂʂ3: 

evKK1 eigenvalsKK1( )( )( ):= evKK2 eigenvalsKK2( )( )( ):= evKK3 eigenvalsKK3( )( )( ):=

evKK1
2

0

å
æ
ç

õ
ö
÷

= evKK2

5.142

5.311- 10
3-

³ 0.879i+

5.311- 10
3-

³ 0.879i-

0.066- 0.02i+

0.066- 0.02i-

å
æ
æ
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
ö
ö
÷

= evKK3

3.103

0.052- 0.572i+

0.052- 0.572i-

å
æ
æ
ç

õ
ö
ö
÷

=

2.3 ɺʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʴ ʂʂ1, ʂʂ2, ʂʂ3 ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʥʠʤ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ

ReavKK1 Re maxevKK1( )( ):= ReavKK1 2= Xkk1 eigenvecKK1 ReavKK1,( ):= Xkk1
0.97

0.243

å
æ
ç

õ
ö
÷

=

ReavKK2 Re maxevKK2( )( ):= ReavKK2 5.142= Xkk2 eigenvecKK2 ReavKK2,( ):=
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ttxn1 1=ttxn1

1

NTTX

i

ttxn
iä

=

:=ttx1 2.649=ttx1

1

NTTX

i

ttx
iä

=

:=

ttxn

1

1

2

3

4

5

6

7

8

9

10

0.094

0.085

0.02

0.078

0.078

0.065

0.027

0.172

0.131

0.249

=ttxn
i

ttx
i

1

NTTX

i

ttx
iä

=

:=3.5 ʅʦʨʤʫʚʘʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʽ TTX ʜʦ ʦʜʠʥʠʮʽ

      ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʘʙʦʨʫ ʣʦʢʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʊʊʍ:

i 1 NT TX..:=OtnSgTTX 21.733=OtnSgTTX
IndSglTT X

IsogTTX
100Ö

å
æ
ç

õ
ö
÷

:=

3.4 ʇʦʰʫʢ ʢʦʝʬʽʮʽʻʥʪʫ ʚʽʜʥʦʩʥʦʾ  ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʣʷ ʤʘʪʨʠʮʽ TTX (ʷʢʱʦ ʚʽʥ ʤʝʥʰʝ 

10 %, ʪʦ ʚʽʜʧʦʚʽʜʥʦ ʤʘʪʨʠʮʷ ʩʬʦʨʤʦʚʘʥʘ ʧʨʘʚʠʣʴʥʦ ʪʘ ʾʾ ʤʦʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ)

IndSglTT X 0.324=IndSglTT X
ReavTTX NT TX-

NT TX 1-( )
:=

3.3 ʇʦʰʫʢ ʽʥʜʝʢʩʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʣʷ ʤʘʪʨʠʮʽ TTX:

ttx

1

1

2

3

4

5

6

7

8

9

10

0.249

0.226

0.053

0.207

0.207

0.172

0.071

0.457

0.348

0.659

=evTT X

1

1

2

3

4

5

6

7

8

9

10

12.914

-0.455+4.427i

-0.455-4.427i

-0.072+3.224i

-0.072-3.224i

0.056+1.505i

0.056-1.505i

-1.501

0.19

-0.662

=ttx eigenvecTT X ReavTTX,( ):=

ReavTTX 12.914=ReavTTX Re maxevTT X( )( ):=

evTT X eigenvalsTT X( )( )( ):=

3.2 ɺʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʽ TTX, ʾʾ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʡʦʤʫ ʚʣʘʩʥʦʛʦ ʚʝʢʪʦʨʘ: 

TT X

1

0.5

0.2

0.33

3

4

0.33

0.5

2

3

2

1

0.33

0.5

0.25

0.33

0.5

2

3

4

5

3

1

2

4

3

5

6

7

4

3

2

0.5

1

0.33

0.2

0.25

4

3

4

0.33

4

0.25

3

1

0.33

0.2

2

5

3

0.25

3

0.33

5

3

1

0.33

3

2

4

3

2

0.2

4

5

3

1

6

5

7

2

0.5

0.16

0.25

0.5

0.33

0.16

1

0.33

2

0.5

0.33

0.14

0.33

0.2

0.5

0.2

3

1

7

0.33

0.25

0.25

0.25

0.33

0.25

0.14

2

0.14

1

å
æ
æ
æ
æ
æ
æ
æ
æ
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
ö
ö
ö
ö
ö
ö
ö
ö
÷

:=

- ʢʽʣʴʢʽʩʪʴ ʊʊʍNT TX 10:=

- ʢʽʣʴʢʽʩʪʴ ʉʋɹɼNCYBD 3:=

3.1 ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʫʩʽʭ ʢʨʠʪʝʨʽʾʚ K1...K10 ʤʽʞ ʩʦʙʦʶ

ɯɯɯ. ɺʠʟʘʯʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ (ʊʊʍ) ʧʦʨʽʚʥʶʚʘʥʠʭ ʉʋɹɼ

ɺʀʉʅʆɺʆʂ: ʅʘʡʙʽʣʴʰ ʚʠʟʘʯʘʣʴʥʠʤʠ ʟʘ ʬʫʥʢʮʽʻʶ F1 ʻ ʢʨʠʪʝʨʽʡ K1; 

             ʟʘ ʬʫʥʢʮʽʻʶ F2 ʻ ʢʨʠʪʝʨʽʾ  K4 ʪʘ ʂ5;

             ʟʘ ʬʫʥʢʮʽʻʶ F3 ʻ ʢʨʠʪʝʨʽʾ ʂ8 ʪʘ K10.

Xkk3n

0.518

0.124

0.359

å
æ
æ
ç

õ
ö
ö
÷

=Xkk2n

0.051

0.489

0.256

0.079

0.125

å
æ
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
ö
÷

=Xkk1n
0.8

0.2

å
æ
ç

õ
ö
÷

=
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4.2 ɺʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʴ ɸ1, ɸ2, ɸ3, ɸ4, ɸ5, ɸ6, ɸ7, ɸ8, ɸ9 ʪʘ ɸ10:

ev1 eigenvalsA1( )( )( ):= ev2 eigenvalsA2( )( )( ):= ev3 eigenvalsA3( )( )( ):= ev4 eigenvalsA4( )( )( ):=

ev5 eigenvalsA5( )( )( ):= ev6 eigenvalsA6( )( )( ):= ev7 eigenvalsA7( )( )( ):= ev8 eigenvalsA8( )( )( ):=

ev9 eigenvalsA9( )( )( ):= ev10 eigenvalsA10( )( )( ):=

4.3 ɺʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʴ ɸ1...ɸ12 ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʥʠʤ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ:

Reav1 Re maxev1( )( ):= Reav1 3.103= X1 eigenvecA1 Reav1,( ):=

Reav2 Re maxev2( )( ):= Reav2 3.037= X2 eigenvecA2 Reav2,( ):=

ev6

3.025

0.012- 0.272i+

0.012- 0.272i-

å
æ
æ
ç

õ
ö
ö
÷

=
Reav3 Re maxev3( )( ):= Reav3 3.036= X3 eigenvecA3 Reav3,( ):=

Reav4 Re maxev4( )( ):= Reav4 3.015= X4 eigenvecA4 Reav4,( ):=

Reav5 Re maxev5( )( ):= Reav5 3.195= X5 eigenvecA5 Reav5,( ):=

3.6 ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʙʘʣʽʚ ʢʦʞʥʦʾ ʊʊʍ ʜʣʷ ʧʦʨʽʚʥʶʚʘʥʠʭ ʉʋɹɼ - "ɺ", ʥʘʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, 3 ʝʢʩʧʝʨʪʘʤʠ 

ʪʘ ʚʝʢʪʦʨʘ-ʩʪʦʚʧʮʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʞʣʠʚʦʩʪʽ ʢʦʞʥʦʾ ʟ ʥʠʭ

ʆʙʯʠʩʣʝʥʥʷ ʫ ʙʘʣʘʭ ʽ ʥʦʨʤʫʚʘʥʥʷ ʚʘʛʠ ʢʦʞʥʦʾ ʊʊʍ, ʱʦ 

ʥʘʜʘʥʘ ʢʦʞʥʠʤ ʝʢʩʧʝʨʪʦʤ (Bb
k h,
)  ʪʘ ʦʙʯʠʩʣʝʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʚʘʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʞʥʦʾ ʊʊʍ (b
k
):

Nekc 3:= ʂʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʪʽʚ

NT TX 10:= ʂʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʪʽʚ

B

3

3

3

4

3

3

2

4

3

4

4

3

2

3

5

3

3

3

4

4

4

3

4

3

4

2

2

4

3

3

å
æ
æ
æ
æ
æ
æ
æ
æ
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
ö
ö
ö
ö
ö
ö
ö
ö
÷

:=
h 1 Nekc..:= k 1 NT TX..:=

Bb
k h,

B
k h,

1

NTTX

k

B
k h,ä

=

:= bn
k

1

Nekc

h

Bb
k h,ä

=

1

Nekc

h 1

NTTX

k

Bb
k h,ä

=

ä
=

:=

ɺʀʉʅʆɺʆʂ: 

    1. ʅʘʡʙʽʣʴʰ ʚʠʟʘʯʘʣʴʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʉʋɹɼ ʻ ʢʨʠʪʝʨʽʾ  

ʂ1, ʂ4, ʂ5, K8 ʪʘ K10.

    2. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʨʢʫʚʘʥʴ ʝʢʩʧʝʨʪʽʚ 

ʧʝʨʝʣʽʢ ʚʠʟʥʘʯʘʣʴʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʟʘʣʠʰʘʻʪʴʩʷ ʪʘʢʠʤ ʞʝ ʥʝʟʤʽʥʥʠʤ, ʘ ʩʘʤʝ:

ʂ1, ʂ4, ʂ5, K8 ʪʘ K10.

Bb

1 2 3

1

2

3

4

5

6

7

8

9

10

0.094 0.118 0.125

0.094 0.088 0.094

0.094 0.059 0.125

0.125 0.088 0.094

0.094 0.147 0.125

0.094 0.088 0.063

0.063 0.088 0.063

0.125 0.088 0.125

0.094 0.118 0.094

0.125 0.118 0.094

= bn

1

1

2

3

4

5

6

7

8

9

10

0.112

0.092

0.093

0.102

0.122

0.081

0.071

0.113

0.102

0.112

=

bcym

1

NTTX

k

bn
kä

=

:= bcym 1=

ɯV. ɺʠʟʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʉʋɹɼ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ

4.1 ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʉʋɹɼ ʟʘ ʢʦʞʥʦʶ ʊʊʍ:

A1

1

0.25

0.33

4

1

0.5

3

2

1

å
æ
æ
ç

õ
ö
ö
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:= A2

1

2

7

0.5

1

3

0.16

0.33

1

å
æ
æ
ç

õ
ö
ö
÷

:= A3

1

6

7

0.14

1

2

0.16

0.5

1

å
æ
æ
ç

õ
ö
ö
÷

:= A4

1

0.33

0.25

3

1

0.5

4

2

1

å
æ
æ
ç

õ
ö
ö
÷

:= A5

1

4

3

0.25

1

0.2

0.33

5

1

å
æ
æ
ç

õ
ö
ö
÷

:=

A6

1

0.2

0.5

5

1

4

2

0.25

1

å
æ
æ
ç

õ
ö
ö
÷

:= A7

1

7

4

0.14

1

1

0.25

1

1

å
æ
æ
ç

õ
ö
ö
÷

:= A8

1

0.5

0.2

2

1

0.2

5

5

1

å
æ
æ
ç

õ
ö
ö
÷

:= A9

1

0.33

0.5

3

1

0.5

2

2

1

å
æ
æ
ç

õ
ö
ö
÷

:= A10

1

3

4

0.33

1

0.5

0.25

2

1

å
æ
æ
ç

õ
ö
ö
÷

:=
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LamA
1 2 3 4 5 6 7 8 9 10

1 3.103 3.037 3.036 3.015 3.195 3.025 3.029 3.054 3.133 3.103
=

4.5 ʇʦʰʫʢ ʽʥʜʝʢʩʽʚ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʣʷ ʤʘʪʨʠʮʴ ɸ1...ɸ10:IndSglA
LamA NCYBD-

NCYBD 1-( )
:=

IndSglA
1 2 3 4 5 6 7 8

1 0.052 0.018 0.018 7.69Ŀ10    -3 0.098 0.012 0.015 0.027
=

4.6 ʇʦʰʫʢ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʽʜʥʦʩʥʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʣʷ ʤʘʪʨʠʮʴ ɸ1...ɸ10 (ʷʢʱʦ ʚʦʥʠ ʤʝʥʰʝ 20 %, ʪʦ 

ʚʽʜʧʦʚʽʜʥʦ ʤʘʪʨʠʮʽ ʩʬʦʨʤʦʚʘʥʽ ʧʨʘʚʠʣʴʥʦ ʪʘ ʾʭ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ):

OtnSgA
IndSglA

IsogA
100Ö

å
æ
ç

õ
ö
÷

:= OtnSgA
1 2 3 4 5 6 7 8 9 10

1 3.464 1.234 1.196 0.516 6.548 0.825 0.985 1.799 4.473 3.464
=

4.7 ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ɸɺ ʽʟ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ ʤʘʪʨʠʮʴ ɸ1...ɸ10:

Xy1 augmentX1 X2,( ):= Xy2 augmentXy1 X3,( ):= Xy3 augmentXy2 X4,( ):= Xy4 augmentXy3 X5,( ):=

Xy5 augmentXy4 X6,( ):= Xy6 augmentXy5 X7,( ):= Xy7 augmentXy6 X8,( ):= Xy8 augmentXy7 X9,( ):=

AB augmentXy8 X10,( ):= AB

1 2 3 4 5 6 7 8 9 10

1

2

3

0.922 0.147 0.102 0.916 0.152 0.854 0.131 0.839 0.86 0.193

0.319 0.297 0.511 0.348 0.944 0.146 0.763 0.528 0.413 0.807

0.221 0.943 0.854 0.2 0.293 0.499 0.633 0.133 0.298 0.559

=

4.8 ʅʦʨʤʫʚʘʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʴ ɸ1...ɸ10 ʜʦ ʦʜʠʥʠʮʽ:i 1 NCYBD..:= k 1 NT TX..:=

ABn
i k,

AB
i k,

1

NCYBD

i

AB
i k,ä

=

:= Sym1

1

NCYBD

i

AB
i 1,ä

=

:= Sym11n

AB
1 1,

Sym1
:=

ABn1
k

1

NCYBD

i

ABn
i k,ä

=

:=

Sym1 1.461= Sym11n 0.631=

Reav6 Re maxev6( )( ):= Reav6 3.025= X6 eigenvecA6 Reav6,( ):=

Reav7 Re maxev7( )( ):= Reav7 3.029= X7 eigenvecA7 Reav7,( ):=

Reav8 Re maxev8( )( ):= Reav8 3.054= X8 eigenvecA8 Reav8,( ):=

Reav9 Re maxev9( )( ):= Reav9 3.133= X9 eigenvecA9 Reav9,( ):=

Reav10 Re maxev10( )( ):= Reav10 3.103= X10 eigenvecA10 Reav10,( ):=

X1

0.922

0.319

0.221

å
æ
æ
ç

õ
ö
ö
÷

= X2

0.147

0.297

0.943

å
æ
æ
ç

õ
ö
ö
÷

= X3

0.102

0.511

0.854

å
æ
æ
ç

õ
ö
ö
÷

= X4

0.916

0.348

0.2

å
æ
æ
ç

õ
ö
ö
÷

= X5

0.152

0.944

0.293

å
æ
æ
ç

õ
ö
ö
÷

=

X6

0.854

0.146

0.499

å
æ
æ
ç

õ
ö
ö
÷

= X7

0.131

0.763

0.633

å
æ
æ
ç

õ
ö
ö
÷

= X8

0.839

0.528

0.133

å
æ
æ
ç

õ
ö
ö
÷

= X9

0.86

0.413

0.298

å
æ
æ
ç

õ
ö
ö
÷

= X10

0.193

0.807

0.559

å
æ
æ
ç

õ
ö
ö
÷

=

4.4 ʌʦʨʤʫʚʘʥʥʷ ʚʝʢʪʦʨʫ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʴ ɸ1...ɸ10 :

LamA Reav1 Reav2 Reav3 Reav4 Reav5 Reav6 Reav7 Reav8 Reav9 Reav10( ):=
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ABn

1 2 3 4 5 6 7 8 9 10

1

2

3

0.631 0.106 0.07 0.625 0.109 0.57 0.086 0.559 0.547 0.124

0.218 0.214 0.348 0.238 0.68 0.097 0.5 0.352 0.263 0.518

0.151 0.68 0.582 0.137 0.211 0.333 0.415 0.089 0.19 0.359

= ABn1

1

1

2

3

4

5

6

7

8

9

10

1

1

1

1

1

1

1

1

1

1

=

i 1 NCYBD..:= CYBD1
i

1

NTTX

k

ABn
i k,

ttxn
k

Öä
=

å
æ
æ
ç

õ
ö
ö
÷

100Ö:= CYBD1

36.541

36.133

27.325

å
æ
æ
ç

õ
ö
ö
÷

=

CYBD1n
i

CYBD1
i

minCYBD1( )
:= CYBD1n

1.337

1.322

1

å
æ
æ
ç

õ
ö
ö
÷

=

4.9 ʌʦʨʤʫʚʘʥʥʷ ʥʘʙʦʨʫ ʛʣʦʙʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʧʦʨʽʚʥʶʚʘʥʠʭ ʉʋɹɼ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʨʢʫʚʘʥʴ, 

ʥʘʧʨʠʢʣʘʜ, 3-ʭ ʝʢʩʧʝʨʪʽʚ ʪʘ ʚʠʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʫ %:

i 1 NCYBD..:= CYBDzag
i

1

NTTX

k

ABn
i k,

bn
k

Öä
=

å
æ
æ
ç

õ
ö
ö
÷

100Ö:= CYBDzag

34.931

35.157

29.912

å
æ
æ
ç

õ
ö
ö
÷

=

CYBDnzag
i

CYBDzag
i

minCYBDzag( )
:= CYBDnzag

1.168

1.175

1

å
æ
æ
ç

õ
ö
ö
÷

=

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʉʋɹɼ  Microsoft SQL Server  ʤʘʻ ʤʽʥʽʤʘʣʴʥʠʡ ʧʨʽʦʨʠʪʝʪ, ʦʙʝʨʝʤʦ ʾʾ ʚ ʷʢʦʩʪʽ ʙʘʟʦʚʦʛʦ 

ʟʨʘʟʢʘ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʜʣʷ ʨʝʰʪʠ ʉʋɹɼ ʽʟ ʩʫʢʫʧʥʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʟʘʛʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʤʘʪʠʤʝ ʚʠʜ:

ɺʀʉʅʆɺʆʂ: 

                 ʅʘʡʙʽʣʴʰ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʪʘ ʥʘʜʽʡʥʠʤ, ʷʢ ʚʠʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʫ, ʻ: ʉʋɹɼ IBM DB2.

CYBDnzag
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ɼʦʜʘʪʦʢ ɻ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʃʽʩʪʠʥʛ ʧʨʦʛʨʘʤʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʦʙôʻʢʪʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ  

ʜʝʪʝʢʪʫʚʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ
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{                       ʇʈʆɻʈɸʄɸ ɺʀʂʆʈʀʉʊɸʅʅʗ  ʇʈʀʅʎʀʇʋ ʉɸʄʆʆʈɻɸʅɯɿɸʎɯɰ                     }  

{ ------------------------------------- ʇʈʀ ʅɽʏɯʊʂɯʁ ʂʃɸʉʊɽʈʀɿɸʎɯɰ------------------------------------}  

{      ɿ ʥʦʨʤʫʚʘʥʥʷʤ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʪʘ ʫʨʘʭʫʚʘʥʥʷʤ ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʥʠʭ ʧʨʠ ʟʥʘʢʽʚ   }  

{      ʇʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʢʦʝʬ. ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ ʧʦ ʜʚʦʤ ʜʝʨʝʚʘʤ ʟ ʧʨʦʮʝʜʫʨʦʶ                      }  

{      ʨʝʛʫʣʷʨʠʟʘʮʽʾ ʧʦʚʥʦʛʦ ʧʝʨʝʙʦʨʫ ʽ ʚʠʚʝʜʝʥʥʷʤ ʢʦʝʬ.ʥʝʧʨ.                                                     }  

{ -------------------------------------- ʚʚʝʜʝʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ----------------------------------------------}  

USES CRT,MATR3F5,Stop_REZ{,WinAPI}; 

const 

  {n=6;{ʢʣ̔ɹ ʢʽʩʪʴ ʦʙôʻʢʪʽʚ} 

  {p=2;{ ʢ̔ʣɹ ʢʽʩʪʴ ʢ̔ʣɹ ʢʽʩʥʠʭ ʦʟʥʘʢ} 

  kl=2; { ʢ̔ʣɹ ʢʽʩʪʴ ʷʢʽʩʥʠʭ ʦʟʥʘʢ     } 

  n4=7;{ʧʦʪʫʞʥʽʩʪʴ ʥʝʯ. ʤʥʦʞʠʥʠ 4-  ʾʦʟʥʘʢʠ} 

  n5=4;{ʧʦʪʫʞʥʽʩʪʴ ʥʝʯ. ʤʥʦʞʠʥʠ 5-  ʾʦʟʥʘʢʠ} 

var 

  f1,f2,f3:text;  {f1-ʬʘʡʣ ʚʽʜʩʽʯʝʥʠʭ ʜʠʧʦʣʝʡ} 

               {f2,f3 -ʬʘʡʣʠ ʜʝʨʝʚ} 

  p4,p5:tp4; 

  a,a1,sora,sorb,sora1,sorb1,cy1:te5; 

  z1,b1,zA,zB: varte6; 

  e4,e5,e,m1,m:varte7; 

  pa,pb:varte7; 

  bA,bB,bA1,bB1:varte8; 

  i,j,i1,i2,i3,i4{,kd1,k11},r:integer; 

  iz,jz:integer;{ʟʤʽʥʥʽ ʜʣʷ ʜʦʨʝʛʫʣʷʨʠʟʘʮʽʾ}  

  r1:integer; {ʟʤʽʥʥʘ ʜʣʷ ʦʨʛʘʥʟ̔ʘʮ̔ʾ ʮʠʢʣʫ ʜʣʷ ʜʦʚʠʟʥʘʯʝʥʥʷ} 

  ps1,ps2,ps3,ost,ost1,ost2:real; 

  {p4:array[1..n,1..n4] of real;}{ʤʘʩʠʚ ʷʢʽʩ. ʧʨʠʟ.4-  ʾʦʟʥʘʢʠ} 

  {p5:array[1..n,1..n5] of real;}{ʤʘʩʠʚ ʷʢʽʩ. ʧʨʠʟ.5-  ʾʦʟʥʘʢʠ} 

  ps:array[1..p] of real;{ʤʘʩʠʚ ʩʝʨʝʜ.ʟʥʘʯʝʥʴ}  

  j11:integer; 

  z:array [1..100] of integer; 

BEGIN 

ClrScr; 

 {writeln ('ɺʚʝʜʽʪʴ ʯʠʩʣʦ ʦʙôʻʢʪʽʚ n='); 

 readln (n); 

 writeln ('ɺʚʝʜʽʪʴ ʯʠʩʣʦ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ p='); 

 readln (p);} 

     { ------------ʷʢʽʩʥʽ  ʦʟʥʘʢʠ--------------------}  

 {ʥʠʟʢɹʠʡ-S1}    { ʥʠʟɹʢʠʡ -S2}  {ʩʝʨʝʜ.-S3}    {ʩʝʨʝʜ-S4}     { ʥʠʟɹʢʠʡ -S5} 

 {p4[1,1]:=0.7; p4[2,1]:=0.7; p4[3,1]:=0.2; p4[4,1]:=0.2; p4[5,1]:=0.7; 

 p4[1,2]:=0.2; p4[2,2]:=0.2; p4[3,2]:=0;   p4[4,2]:=0;   p4[5,2]:=0.2; 

 p4[1,3]:=0;   p4[2,3]:=0;   p4[3,3]:=0;   p4[4,3]:=0;   p4[5,3]:=0; 

 p4[1,4]:=0.6; p4[2,4]:=0.6; p4[3,4]:=0.6; p4[4,4]:=0.6; p4[5,4]:=0.6; 

 p4[1,5]:=0.5; p4[2,5]:=0.5; p4[3,5]:=0.8; p4[4,5]:=0.8; p4[5,5]:=0.5; 

 p4[1,6]:=1;   p4[2,6]:=1;   p4[3,6]:=0.4; p4[4,6]:=0.4; p4[5,6]:=1; 

 p4[1,7]:=0;   p4[2,7]:=0;   p4[3,7]:=1;   p4[4,7]:=1;   p4[5,7]:=0;} 

   {ʩʝʨʝʜ.-S1}   {ʚʠʩʦʢ.-S2}   {ʩʝʨʝʜ.-S3}    { ʥʠʟɹʢʠʡ.-S4}    { ʥʠʟɹʢʠʡ.-S4} 

  {p5[1,1]:=0;   p5[2,1]:=0.3; p5[3,1]:=0;   p5[4,1]:=1;   p5[5,1]:=1; 

  p5[1,2]:=0.3; p5[2,2]:=1;   p5[3,2]:=0.3; p5[4,2]:=0.5; p5[5,2]:=0.5; 

  p5[1,3]:=0.7; p5[2,3]:=0.5; p5[3,3]:=0.7; p5[4,3]:=0.5; p5[5,3]:=0.5; 

  p5[1,4]:=1;   p5[2,4]:=0.8; p5[3,4]:=1;   p5[4,4]:=0.2; p5[5,4]:=0.2;} 

   { ------ɹʃʆʂ ʚʚʦʜʫ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ---------------------}  
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  for i:=1 to p do 

    begin 

      for j:=1 to n do 

       begin 

        writeln ('p1[',i,',',j,']='); readln (p1[i,j]); 

       end; 

    end; 

   {p1[1,1]:=4;     p1[2,1]:=8.5; 

   p1[1,2]:=12.5;  p1[2,2]:=4; 

   p1[1,3]:=4;     p1[2,3]:=6; 

   p1[1,4]:=7.5;   p1[2,4]:=2.5; 

   p1[1,5]:=6;     p1[2,5]:=8.5 ; 

   p1[1,6]:=11;    p1[2,6]:=5.5; 

   p1[1,7]:=4.5;   p1[2,7]:=7.5; 

   p1[1,8]:=2;     p1[2,8]:=11; 

   p1[1,9]:=2;     p1[2,9]:=2; 

   p1[1,10]:=7;    p1[2,10]:=7; 

   p1[1,11]:=11;   p1[2,11]:=13; 

   p1[1,12]:=7;    p1[2,12]:=14; 

   p1[1,13]:=14;   p1[2,13]:=1; 

   {p1[1,14]:=2;    p1[2,14]:=15; 

   p1[1,15]:=13;   p1[2,15]:=10 ; 

   p1[1,16]:=12;   p1[2,16]:=10; 

   p1[1,17]:=12;   p1[2,17]:=9; 

   p1[1,18]:=13;   p1[2,18]:=9; 

   {p1[1,19]:=13;   p1[2,19]:=15;} 

writeln (MemAvail, ' ɹʘʡʪ ʚʽʣʴʥʦ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʛʨʘʤʠ'); 

readln; 

{ -----ɹʃʆʂ 1.ʅʦʨʤʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ------------------}  

{ -------1.ʦʙʯʠʩʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥ̫----------------}  

 Max_STR; 

 { -------2.ʅʦʨʤʫʚʘʥʥʷ ʟʤʽʥʥʠʭ-----------------------}  

{  writeln('ʅʆʈʄʆɺɸʅɯ ʂɯʃʔʂɯʉʅɯ ʆɿʅɸʂʀ');}  

  for i:=1 to p do 

    begin 

      for j:=1 to n do 

       p1[i,j]:=p1[i,j]/max[i];  

    end; 

  {for i:=1 to p do 

    begin 

      for j:=1 to n do 

       begin 

       writeln(' p1^[',i,',',j,']=',p1[i,j]:4:4); 

       end; 

       readln; 

    end;} 

  { -----ɹʃʆʂ 2.ɹʣʦʢ ʦʪʨʠʤʘʥʥʷ ʤʘʪʨʠʮ ̔ʙʣʠʟʴʢʦʩʪʽ D ---------}  

  { ------1.ʦʙʯʠʩʣʝʥʥʷ ʝʚʢʣ̔ʜʦʚʦ ʾʚʽʜʩʪʘʥʽ ʜʣʷ ʢʽʣʴʢʽʩʥʠʭ ʟʤʽʥʥʠʭ} 

{writeln('    ʉʫʤʘ ʝʚʢʣ̔ʜʦʚʠʭ ʚʽʜʩʪʘʥʝʡ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ L[i,j]');}  

{GETMEM (l, SizeOf(te7));} 

 Ev_r; 

  { for i:=1 to n  do 
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     begin 

      for j:=1 to n  do 

       begin 

      write ('  l^[',i,',',j,']=',l[i]^[j]:4:4);  

       end; 

       readln; 

     end; 

  { ------2. ʦʙʯʠʩʣʝʥʥʷ ʝʚʢʣ̔ʜʦʚʦ ʾʚʽʜʩʪʘʥʽ ʜʣʷ ʷʢʽʩʥʠʭ ʟʤʽʥʥʠʭ---}  

 {writeln('    ʉʫʤʘ ʝʚʢʣ̔ʜʦʚʠʭ ʚʽʜʩʪʘʥʝʡ ʟʘ ʷʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ e4[i,j]');}  

{GETMEM (e4, SizeOf(te7));} 

 Ev_r1 (n4,p4,e4);{ʧʨʦʮʝʜʫʨʘ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʥʦʩ. ʝʚʢʣ.ʚʽʜʩʪ.ʧʦʚʥʦʾ}  

  { for i:=1 to n  do 

     begin 

      for j:=1 to n  do 

       begin 

       write (' e4^[',i,',',j,']=',e4[i]^[j]:4:4); 

       end; 

       readln; 

     end; 

 { writeln('    ʉʫʤʘ ʝʚʢʣ̔ʜʦʚʠʭ ʚʽʜʩʪʘʥʝʡ ʟʘ ʷʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ e5[i,j]');}  

{GETMEM (e5, SizeOf(te7));} 

 Ev_r1 (n5,p5,e5);{ ʧʨʦʮʝʜʫʨʘ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʥʦʩ. ʝʚʢʣ.ʚʽʜʩʪ.ʧʦʚʥʦʾ}  

   {for i:=1 to n  do 

     begin 

      for j:=1 to n  do 

       begin 

       write (' e5^[',i,',',j,']=',e5[i]^[j]:4:4); 

       end; 

       readln; 

     end; 

 { writeln('    ʉʫʤʘ ʝʚʢʣ̔ʜʦʚʠʭ ʚʽʜʩʪʘʥʝʡ ʟʘ ʷʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ e[i,j]');}  

{GETMEM (e, SizeOf(te7));} 

 SUMMA (e4,e5,e);{ʧʨʦʮʝʜʫʨʘ ʜʦʜʘʚʘʥʥʷ e4 ʠ e5} 

  {for i:=1 to n  do 

     begin 

      for j:=1 to n  do 

       begin 

       write (' e^[',i,',',j,']=',e[i]^[j]:4:4); 

       end; 

       readln; 

     end; 

 writeln('    ʉʫʤʘ ʚʩ̔ʭ ʝʚʢʣ̔ʜʦʚʠʭ ʚʽʜʩʪʘʥʝʡ m1=l[i,j]+e[i,j]');}  

{ GETMEM (m1, SizeOf(te7));}  

 SUMMA (l,e,m1);{ʧʨʦʮʝʜʫʨʘ ʜʦʜʘʚʘʥʥʷ l[i,j] ʠ e[i,j]}  

  {for i:=1 to n  do 

     begin 

      for j:=1 to n  do 

       begin 

       write (' m1[',i,',',j,']=',m1[i]^[j]:4:4); 

       end; 

       readln; 

     end;} 
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{ writeln('    ʄɸʊʈʀʎʗ ɹʃʀɿʔʂʆʉʊɯ ʄɸɭ ɺʀɼ                      ');}  

{GETMEM (m, SizeOf(te7));} 

 D_m (m1,m);{ʧʨʦʮʝʜʫʨʘ ʥʘʜʭʦʞʜʝʥʥ̫  ʤʘʪʨʠʮ ̔ʤ̔ʞʪʦʯʢʦʚʠʭ ʚʽʜʩʪʘʥʝʡ}  

  {for i:=1 to n  do 

     begin 

      for j:=1 to n  do 

       begin 

       write ('  m^[',i,',',j,']=',m[i]^[j]:4:4); 

       end; 

       readln; 

     end;} 

{ʦʯʠʩʪʢʘ ʜʠʥʘʤʽʯʥʦʾ ʧʘʤô̫ ʪ̔}  

  for i:=1 to n do 

  begin 

   FREEMEM (l[i], n*sizeof(real){SizeOf(te7)}); 

   FREEMEM (e4[i], n*sizeof(real){SizeOf(te7)}); 

   FREEMEM (e5[i], n*sizeof(real){SizeOf(te7)}); 

   FREEMEM (e[i], n*sizeof(real){SizeOf(te7)}); 

   FREEMEM (m1[i], n*sizeof(real){SizeOf(te7)}); 

  end; 

writeln (MemAvail, ' ɹʘʡʪ ʚʽʣʴʥʦ ʧ̔ʩʣ̫ ʦʯʠʩʪʢʠ l,e4,e5,e,m1 '); 

readln; 

Sor_1 (m,a); {ʧʨʦʮʝʜʫʨʘ ʩʦʨʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʚ̔ ʪʨʠʢʫʪʥʦʾ ʤʘʪʨʠʮ}̔  

 { ---------ɺʀɺɽɼɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ-------------------}  

{writeln ('ʈɽɿʋʃʔʊɸʊ ʉʆʈʊʋɺɸʅʅʗ');}  

kd1:=(n*n-n) div 2; 

    {for i:=1 to sz do 

     {begin 

      Stop_Kadr (i); 

      writeln (' a[',i,']=',a[i]:4:4); 

     end; 

      readln;} 

GETMEM (z1, SizeOf(te6)); 

Dip (a,m,z1); {    ʧʨʦʮʝʜʫʨʘ ʬʦʨʤʫʚʘʥʥʷ ʜʠʧʦʣʽʚ           }  

{ --------- ɺʀɺɽɼɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ -------------------}  

{writeln (' ʬʦʨʤʫʚʘʥʥʷ ʜʠʧʦʣʝʡ ʟʘ ʤʘʪʨʠʮʝ ʁʙʣʠʟʴʢʦʩʪ̔'); 

for j:=1 to kd1 do 

      begin 

       Stop_Kadr1 (j); 

       writeln ('ɸʜʨʝʩ ʜʠʧʦʣʷ =',j,'--------------'); 

      write ('-z1[1,',j,']=',z1^[1,j],'   '); 

      write ('-z1[2,',j,']=',z1^[2,j],'   '); 

      writeln ('----a[',j,']=',a[j]:4:4); 

      end; 

      readln;} 

GETMEM (b1, SizeOf(te6)); 

Dip1 (z1,b1); 

{ʇʨʦʮʝʜʫʨʘ ʚʽʜʩʽʢʘʥʥʷ ʟʘʡʚʠʭ ʜʠʧʦʣʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʥʦʞʠʥ} 

{ --------- ɺʀɺɽɼɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ --------------------------------}  

{ writeln ('ɼʠʧʦʣ ̔ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʤʥʦʞʠʥ');}  

 ASSIGN (f1,'d:\Work_pr\Klast1f5\dipol4'); 

 REWRITE (f1); 
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       {for i:=1 to 2 do  begin 

         for j:=1 to k1 do 

           write ('  ',b1^[i,j]); 

           writeln; 

       end; 

           readln;} 

       for i:=1 to 2 do 

        begin 

         for j:=1 to k1 do 

           begin 

           write (f1,'  ',b1^[i,j]); 

           end; 

           {writeln;}  

        end; 

 FREEMEM (b1, SizeOf(te6)); 

 FREEMEM (z1, SizeOf(te6)); 

 {CLOSE (f1);} 

 ASSIGN (f2,'d:\Work_pr\Klast1f5\PodA'); 

 ASSIGN (f3,'d:\Work_pr\Klast1f5\PodB'); 

{ --- ʦʨʛʘʥʽʟʘʮʽʷ ʮʠʢʣʫ ʜʣʷ ʜʦʚʠʟʥʘʯʝʥʥʷ ʥʝʩʫʧʝʨʝʯʣʠʚʠʭ ʢʣʘʩʪʝʨʠʟʘʮʽʾ --}  

{ ----k1-- ʢʽʣʴʢʽʩʪʴ ʜʠʧʦʣʽʚ ʫ ʚʽʜʩʽʯʝʥʽʡ ʤʘʪʨʠʮʽ ʜʠʧʦʣʽʚ }  

r1:=round(exp(k1*ln(2))); 

 j11:=0; 

  ost1:=0; iz:=0; 

  REPEAT 

  {for iz:=1 to 1{r1}  {do}  

   {Begin  {ʇʦʯʘʪʦʢ  ʮʠʢʣʫ  ʜʦʚʠʟʥʘʯʝʥʥʷ} 

   iz:=iz+1; 

   {ʟʯʠʪʫʚʘʥʥʷ ʟ ʬʘʡʣʫ}  

     RESET(f1); 

     for i:=1 to 2 do  begin 

         for j:=1 to k1 do 

           read (f1,b1^[i,j]); 

           {writeln;}  

       end; 

    j11:=j11+1; 

    for jz:=1 to k1 do 

     begin 

      if jz=1 then 

       begin 

        if odd(j11)=TRUE then z[jz]:=1 else z[jz]:=0 

       end else 

           begin 

           i4:=round(int(j11/2)); 

           if odd(i4)=True then z[jz]:=1 else z[jz]:=0; 

           j11:=i4; 

           if jz=k1 then j11:=iz; 

           end; 

     end; 

            {for i1:=1 to k1 do 

            begin 

             write (' ',z[i1]); 
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             write; 

            end; 

             readln;} 

             {ʧʝʨʝʚʦʨʦʪ ʜʠʧʦʣʝʡ}  

              for i1:=1 to k1 do 

               begin 

                if z[i1]<>0 then 

                 begin 

                  i3:=b1^[1,i1]; 

                  b1^[1,i1]:=b1^[2,i1]; 

                  b1^[2,i1]:=i3; 

                 end; 

                end; 

               { ----------------}  

                {writeln ('ɼʠʧʦʣ ̔ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧ̔ʜʤʥʦʞʠʥ');}  

                {for i:=1 to 2 do 

                begin 

                 for j:=1 to k1 do 

                  write ('  ',b1^[i,j]); 

                  writeln; 

                end; 

                  readln;} 

{ ----------------------------------------------------------------}  

Podmn (m,b1,pa,pb); 

{  ʧʨʦʮʝʜʫʨʘ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʤʥʦʞʠʥ ʧʦ ʜʽʧʦʣʷʤ ʪʘ }  

{ʤʘʪʨʠʮ ̔ʙʣʠʟʴʢʦʩʪ̔----------------------------------------}  

{ --------- ɺʀɺɽɼɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ-----------------}  

{writeln ('ʇɯɼʄʅʆɾʀʅɸ   ---ɸ----');}  

    {for i:=1 to k1-1 do 

       begin 

        for j:=i+1 to k1 do 

        write ('pa^[',i,',',j,']=',pa[i]^[j]:4:4,'  '); 

       end; 

       readln;} 

{ -------ɺʠʚʝʜʝʥʥʷ ʚʩ̔ʻʾ ʤʘʪʨʠʮ-̔------}  

         {for i:=1 to k1 do 

          begin 

           for j:=1 to k1 do 

            begin 

            pa[j]^[i]:=pa[i]^[j];  

            write ('pa^[',i,',',j,']=',pa[i]^[j]:4:4,'  '); 

            end; 

          end; 

            readln;}  

{writeln ('ʇɯɼʄʅʆɾʀʅɸ   ---B----');}  

          {for i:=1 to k1-1 do 

           begin 

            for j:=i+1 to k1 do 

            write ('pb^[',i,',',j,']=',pb[i]^[j]:4:4,'  '); 

           end; 

            readln;} 

{ ------- ɺʠʚʝʜʝʥʥʷ ʚʩ̔ʻʾ ʤʘʪʨʠʮ ̔-------}  
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{          for i:=1 to k1 do 

           begin 

            for j:=1 to k1 do 

             begin 

             pb[j]^[i]:=pb[i]^[j];  

             write ('pb[',i,',',j,']=',pb[i]^[j]:4:4,'  '); 

             end; 

           end; 

            readln;} 

{ʧʨʦʮʝʜʫʨʘ ʩʦʨʪʫʚʘʥʥʷ ʧʽʜʤʥʦʞʠʥ ɸ ʠ ɺ } 

Sor_1AB (pa,sora); {ʧʨʦʮʝʜʫʨʘ ʩʦʨʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʽʜʤʥʦʞʠʥʠ ɸ} 

{ ------------------- ɺʀɺɽɼɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ --------------------}  

{writeln ('ʈɽɿʋʃʔʊɸʊ ʉʆʈʊʋɺɸʅʅʗ ʄʅʆɾʀʅʀ ----ɸ-----');}  

    {for i:=1 to sz do 

     begin 

  Stop_Kadr (i); 

      writeln ('sora[',i,']=',sora[i]:4:4); 

     end; 

      readln;} 

 

GETMEM (zA, SizeOf(te6)); 

Dip_AB (sora,pa,zA); {ʧʨʦʮʝʜʫʨʘ ʬʦʨʤʫʚʘʥʥ̫  ʜʠʧʦʣʝʡ ʤʘʪʨʠʮ ̔-----ɸ------}  

{ ---------- ɺʀɺɽɼɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ -------------------}  

{writeln (' ʬʦʨʤʫʚʘʥʥ̫  ʜʠʧʦʣʝʡ ʧʜ̔ʤʥʦʞʠʥʠ ----ɸ-----');}  

kd1:=(k1*k1-k1) div 2; 

{for j:=1 to kd1 do 

      begin 

       Stop_Kadr1 (j); 

       writeln ('ɸʜʨʝʩ ʜʠʧʦʣʷ =',j,'--------------'); 

      write ('-zA[1,',j,']=',zA^[1,j],'   '); 

      write ('-zA[2,',j,']=',zA^[2,j],'   '); 

      writeln ('-----'); 

      end; 

      readln;} 

Sor_1AB (pb,sorb); {ʧʨʦʮʝʜʫʨʘ ʩʦʨʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʚ̔ ʧ̔ʜʤʥʦʞʠʥʠ   B}  

 { --------- ɺʀɺɽɼɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ -------------------}  

{writeln ('ʈɽɿʋʃʔʊɸʊ ʉʆʈʊʋɺɸʅʅʗ ʄʅʆɾʀʅʀ -----ɺ-----');}  

kd1:=(n*n-n) div 2; 

    {for i:=1 to sz do 

     begin 

      Stop_Kadr (i); 

      writeln (' sorb[',i,']=',sorb[i]:4:4); 

     end; 

      readln;} 

GETMEM (zB, SizeOf(te6)); 

Dip_AB (sorb,pb,zB); {ʧʨʦʮʝʜʫʨʘ ʬʦʨʤʫʚʘʥʥ̫  ʜʠʧʦʣʝʡ ʤʘʪʨʠʮ ̔-----B------}  

 { --------- ɺʀɺɽɼɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ -------------------}  

{writeln (' ʬʦʨʤʫʚʘʥʥ̫  ʜʠʧʦʣʝʡ ʧʜ̔ʤʥʦʞʠʥʠ ----B-----');}  

kd1:=(k1*k1-k1) div 2; 

{for j:=1 to kd1 do 

      begin 

       Stop_Kadr1 (j); 
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       writeln ('ɸʜʨʝʩ ʜʠʧʦʣʷ =',j,'--------------'); 

      write ('-zB[1,',j,']=',zB^[1,j],'   '); 

      write ('-zB[2,',j,']=',zB^[2,j],'   '); 

      writeln ('-----'); 

      end; 

      readln;} 

{writeln (MemAvail, ' ɹʘʡʪ ʚʽʣʴʥʦ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ ʬʦʨʤʫʚʘʥʥ̫  ʜʝʨʝʚʘ ɸ'); 

readln;} 

Derevo_AB (zA,kd1,k1,bA); {ʧʨʦʮʝʜʫʨʘ ʬʦʨʤʫʚʘʥʥ̫  ʜʝʨʝʚʘ ɸ} 

clrscr; 

 { --------- ɺʀɺɽɼɽʅʅʗ ʉʌʆʈʄʆɺɸʅʆɻʆ ɼɽʈɽɺɸ   ɸ -------------}  

{writeln('ɿʬʦʨʤʦʚʘʥʝ ʜʝʨʝʚʦ ʧʜ̔ʤʥʦʞʠʥʠ ɸ ʤʘʻ ʚʠʜ ');} 

                k:=0; 

                for i:=1 to kd1-1 do 

                 begin 

                  s:=0; 

                    for j:=1 to k1 do 

                     s:=s+bA[i]^[j]; 

                      if s<>0 then  begin 

                      k:=k+1; 

                      getmem(bA1[k],k1*sizeof(integer)); 

                      bA1[k]^[j]:=0;  

                      for j:=1 to k1 do 

                      for j:=1 to k1 do 

                       begin 

                      bA1[k]^[j]:=bA[i]^[j]; {Stop_Kadr1 (k);}  

                      {write('  ',bA1[k]^[j]);}  

                       end; 

                      {writeln ('    k=',k,'  ');} 

                                    end; 

                 end; 

                 {readln;} 

                     {ʟʘʧʠʩ ʚ ʬʘʡʣ ʟʥʘʯʝʥʥ̫  ʜʝʨʝʚʘ A} 

                     {ASSIGN (f2,'d:\Work_pr\Klast1f4\PodA');}  

                     REWRITE (f2); 

                     for i:=1 to k do 

                      begin 

                       for j:=1 to k1 do 

                        begin 

                         if j=k1 then 

                         writeln (f2,'  ',bA1[i]^[j]) else 

                         write (f2,'  ',bA1[i]^[j]); 

                         end; 

                       end; 

Derevo_AB (zB,kd1,k1,bB); {ʧʨʦʮʝʜʫʨʘ ʬʦʨʤʫʚʘʥʥ̫  ʜʝʨʝʚʘ ɺ}  

clrscr; 

 { ---------ɺʀɺɽɼɽʅʅʗ ʉʌʆʈʄʆɺɸʅʆɻʆ ɼɽʈɽɺɸ B -------------}  

{writeln( 'ʉʬʦʨʤʦʚʘʥʝ ʜʝʨʝʚʦ ʧʜ̔ʤʥʦʞʠʥʠ ɺ ʤʘʻ ʚʠʜ ');} 

                k:=0; 

                for i:=1 to kd1-1 do 

                 begin 

                  s:=0; 
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                    for j:=1 to k1 do 

                     s:=s+bB[i]^[j]; 

                      if s<>0 then begin 

                      k:=k+1; 

                      getmem(bB1[k],k1*sizeof(integer)); 

                      bB1[k]^[j]:=0; 

                      for j:=1 to k1 do 

                      for j:=1 to k1 do 

                       begin 

                      bB1[k]^[j]:=bB[i]^[j]; {Stop_Kadr1 (k);}  

                      {write('  ',bB1[k]^[j]);}  

                       end; 

                      {writeln ('    k=',k,'  ');} 

                                    end; 

                 end; 

                 {readln;} 

                     {ʟʘʧʠʩ ʚ ʬʘʡʣ ʟʥʘʯʝʥʥ̫  ʜʝʨʝʚʘ ɺ} 

                     {ASSIGN (f3,'d:\Work_pr\Klast1f4\PodB');} 

                     REWRITE (f3); 

                     for i:=1 to k do 

                      begin 

                       for j:=1 to k1 do 

                        begin 

                         if j=k1 then 

                         writeln (f3,'  ',bB1[i]^[j]) else 

                         write (f3,'  ',bB1[i]^[j]); 

                         end; 

                       end; 

  KRIT (bA1,bB1,k1,cy1); 

     i2:=0; 

   for i:=k1-1{1} downto 2 do 

    begin 

     i2:=i2+1; 

     { writeln ('ʂʦʝʬ. ʥʝʧʨʦʪʠʨʝʯʠʚʦʩʪ ̔CY[',i,' ʢʣʘʩʪ.]=',cy1[i2]:4:4); 

     readln;} 

     Append(f3); 

     writeln (f3, 'ʂʦʝʬ. ʥʝʧʨʦʪʠʨʝʯʠʚʦʩʪ ̔CY[',i,' ʢʣʘʩʪ.]=',cy1[i2]:4:4); 

    end; 

  { ---ʧʝʨʝʚ̔ʨʢʘ ʟʥʘʯʝʥʥ̫  cy1=0 ʥʘ ʧʨʝʜʤʝʪ ʧʨʦʚʝʜʝʥʥ̫  ʧʦʜʘʣʴʰʦʾ ʨʝʛʫʣʷʨʠʟʘʮʽʾ} 

   clrscr; 

   {writeln (                'ʂʦʝʬ.ʥʝʧʨʦʪʠʨʝʯʠʚʦʩʪ ̔ʨʘʚʝʥ 0'); 

   writeln (                '-------------------------------');}  

   ost2:=0; 

   for i:=k1-{1}2 downto 1 do 

    begin 

     if cy1[i]=0 then 

      begin 

       ost2:=ost2+1; 

       writeln ('ʂʦʝʬ. ʥʝʧʨʦʪʠʨʝʯʠʚʦʩʪ ̔CY[',i,']=',cy1[i]:4:4); 

       {readln} 

       ost:=0;{ʟʤʽʥʥʘ ʟʫʧʠʥʢʠ} 

      end 
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    end; 

    if (ost2=1) and (ost=0) then readln; 

{ ------------------------------------------------------}  

  {writeln (MemAvail, ' ɹʘʡʪ ʚʽʣʴʥʦ ʚ ʢ̔ʥʮ̔ ʧʨʦʛʨʘʤʠ'); 

  readln;} 

  FREEMEM (zA, SizeOf(te6)); 

  FREEMEM (zB, SizeOf(te6)); 

 

  for i:=1 to kd1 do begin 

  FREEMEM (bA[i], kd1*sizeof(integer)); 

  FREEMEM (bB[i], kd1*sizeof(integer)); 

                     end; 

 

  for i:=1 to k do begin 

  FREEMEM (bA1[i], k1*sizeof(integer)); 

  FREEMEM (bB1[i], k1*sizeof(integer)); 

                   end; 

 

  for i:=1 to k1-1 do 

   begin 

    FREEMEM (pa[i],{sizeof(te7)}k1*sizeof(real)); 

    FREEMEM (pb[i],{sizeof(te7)}k1*sizeof(real)); 

   end; 

  {writeln (MemAvail, ' ɹʘʡʪ ʚʽʣʴʥʦ ʚ ʢ̔ʥʮ̔ ʮʠʢʣʫ ʜʦʚʠʟʥʘʯʝʥʥʷ); 

  readln;} 

 

  ost1:=ost1+1; 

  until ((((ost=0) and (ost2=1))) or (ost1=r1)); 

  {end;{ʢʥ̔ʝʮɹ ʮʠʢʣʫ ʧʦ r1 -- ʜʦʚʠʟʥʘʯʝʥʥʷ }  

  CLOSE (f1); 

  close(f2); 

  close(f3); 

  for i:=1 to n  do 

  FREEMEM (m[i], n*sizeof(real)); 

 

  writeln (MemAvail, 'ɹʘʡʪ ʚʽʣʴʥʦ ʧ̔ʩʣ̫ ʦʯʠʩʪʢʠ'); 

  readln; 

 

END. 
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ɼʦʜʘʪʦʢ ɼ.  
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