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ʉɽʂʎʀʗ 1.  

ɸʈʍʀʊɽʂʊʋʈɸ, ʉʊʈʆʀʊɽʃʔʉʊɺʆ 

 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɿʈɸɹʆʊʂʀ  

ɼʀɿɸʁʅ-ʇʈʆɽʂʊɸ ʂʀʅʆʃʆɻʀʏɽʉʂʆɻʆ ʎɽʅʊʈɸ  

ʄʘʡʝʨ ɺʝʨʦʥʠʢʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ 

ʩʪʫʜʝʥʪ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ʠʤ. ʂʦʟʴʤʳ ʄʠʥʠʥʘ, 

ʈʌ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʠʭ, 

ʣʝʯʝʙʥʳʭ, ʨʘʟʚʠʚʘʶʱʠʭ ʮʝʥʪʨʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʩʦʟʜʘʪʴ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʠʭ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ. ɺ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʟʝʤʣʠ 

ʧʦʷʚʣʷʶʪʩʷ ʠ ʚʩʝ ʙʦʣʴʰʝ ʧʦʧʫʣʷʨʠʟʠʨʫʶʪʩʷ ʭʝʥʜʣʠʥʛʠ, ʪ.ʝ. ʚʳʩʪʘʚʢʠ ʩʦʙʘʢ 

ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʥʠʤ, ʪʨʝʥʘʞʝʨʥʳʝ ʟʘʣʳ ʠ ʧʨʦʯʝʝ. ɺ ʩʚʷʟʠ ʩ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ 

ʠ ʟʘʤʝʪʥʦ ʨʘʩʪʫʱʠʤ ʠʥʪʝʨʝʩʦʤ ʢ ʜʦʤʘʰʥʠʤ ʞʠʚʦʪʥʳʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʱʝʩʪʚʝ ʦʱʫʱʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʝʜʠʥʦʛʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʙ  rʚʣʘʜʝʣʴʮʘʤ ʩʦʙʘʢ ʠʟʙʝʞʘʪʴ ʧʦʠʩʢ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʳʭ 

ʧʨʦʬʠʣʝʡ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ. 

ʇʨʦʙʣʝʤʘ ʜʠʟʘʡʥʘ ʚ ʦʙʣʘʩʪʠ ʢʠʥʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢʘʭ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ. ʆʙʱʝʩʪʚʦ ʥʫʞʜʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ (ʄʂʎ), ʦʪʚʝʯʘʶʱʝʛʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʠʟʘʡʥʘ, ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʵʩʪʝʪʠʢʠ. 

ʇʨʦʙʣʝʤʘ ʵʩʪʝʪʠʟʘʮʠʠ ʠʥʪʝʨʴʝʨʘ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʮʝʥʪʨʦʚ 

ʧʦ ʨʘʙʦʪʝ ʩ ʞʠʚʦʪʥʳʤʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʴʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʥʷʪʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ. 

ɺ ʛʦʨʦʜʝ ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʄʂʎ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʣʦʞʠʪʴ ʧʦʜʦʙʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʞʠʚʦʪʥʳʭ ʩ ʟʘʣʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʚʳʩʪʘʚʦʢ, ʪʨʝʥʘʞʝʨʥʳʤ ʟʘʣʦʤ, ʛʨʫʤʠʥʛʦʤ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʦʡ. 

ʂʠʥʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ (ʂʎ) ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ 
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ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʦʡ ʠ ʧʨʠʨʦʜʥʳʤ ʥʘʯʘʣʦʤ, ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʰʝʪʩʷ ʚ ʩʨʝʜʫ 

ʠ ʩʦʟʜʘʩʪ ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʩʣʠʷʥʠʷ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʚ ʨʘʤʢʘʭ ʛʦʨʦʜʩʢʦʛʦ 

ʤʘʩʩʠʚʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʪʴ ʜʠʟʘʡʥ-ʧʨʦʝʢʪ 

ʠʥʪʝʨʴʝʨʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʄʂʎ ʚ ʛ. ʅ.ʅʦʚʛʦʨʦʜʝ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 

ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʧʳʪ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʨʴʝʨʦʚ ʂʎ; 

¶ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʦʧʳʪ ʨʝʰʝʥʠʡ ʠʥʪʝʨʴʝʨʦʚ ʂʎ ʧʨʝʜʤʝʪʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʩ ʧʦʟʠʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʟʘʡʥʝʨʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ; 

¶ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʂʎ; 

¶ ʨʘʟʨʘʙʦʪʘʪʴ ʜʠʟʘʡʥ-ʧʨʦʝʢʪ ʠʥʪʝʨʴʝʨʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʨʛʦʥʦʤʠʢʠ, 

ʵʩʪʝʪʠʢʠ ʠ ʜʠʟʘʡʥʘ, ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ 

ʢʦʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. 

ɼʠʟʘʡʥ ʩʨʝʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʧʦʷʚʠʣʩʷ ʚ ʩʬʝʨʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʣʁ ʜʴʤʠ ʠ ʫʞʝ ʚʳʰʝʣ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʨʴʝʨʘ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, ʫʰʝʣ ʦʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦʩʪʠ 

ʩʦʟʜʘʥʠʷ ʢʫʣʴʪʫʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ ʟʜʘʥʠʡ, ʤʝʩʪ ʨʘʟʚʣʝʯʝʥʠʷ, ʜʦʩʫʛʘ 

ʠ ʧʨʦʯʠʭ ʟʘʚʝʜʝʥʠʡ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ. ɼʠʟʘʡʥ ʩʝʛʦʜʥʷ - ʵʪʦ 

ʵʩʪʝʪʠʯʝʩʢʦʝ ʦʙʦʛʘʱʝʥʠʝ ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʦʟʜʘʥʠʝ 

ʠʥʪʝʨʴʝʨʘ ʠ ʢɻʩʪʝʨʴʝʨʘ ʥʝ ʪʦʣʴʢʦ ʫʚʝʩʝʣʠʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʩʦʟʜʘʥʥʳʭ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʨʘʜʦʚʘʪʴ ʛʣʘʟ ʧʦʩʝʪʠʪʝʣʷ ʠ ʧʨʠʚʣʝʢʘʪʴ ʝʛʦ ʠʥʪʝʨʝʩ, ʥʦ ʠ ʪʘʢʠʭ 

ʧʨʠʚʳʯʥʳʭ ʜʣʷ ʥʘʩ ʟʘʚʝʜʝʥʠʝ ʢʘʢ ʙʦʣʴʥʠʮʳ, ʧʦʣʠʢʣʠʥʠʢʠ, ʚʝʪʝʨʠʥʘʨʥʳʝ 

ʢʣʠʥʠʢʠ.  

ʇʝʨʚʳʤ ʚ ʈʦʩʩʠʠ ʎʝʥʪʨʦʤ ʩʧʦʨʪʘ, ʦʪʜʳʭʘ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʣʶʜʝʡ ʚʤʝʩʪʝ 

ʩ ʢʦʰʢʘʤʠ ʠ ʩʦʙʘʢʘʤʠ ʠʟ ʧʨʠʶʪʘ, ʢʦʪʦʨʳʝ ʠʱʫʪ ʭʦʟʷʠʥʘ ʙʳʣ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʧʦʨʪʠʚʥʦ-ʜʦʩʫʛʦʚʳʡ ʎʝʥʪʨ çʇʫʰʠʩʪʳʝ ʃʘʧʢʠè. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʳʣʠ ʦʪʢʨʳʪʳ ʥʝʩʢʦʣʴʢʦ ʂʎ: ʗʨʦʩʣʘʚʩʢʠʡ ʮʝʥʪʨ 

ʭʝʥʜʣʠʥʛʘ ʠ ʩʧʦʨʪʘ ʜʣʷ ʩʦʙʘʢ, ʂʠʥʦʣʦʛʠʯʝʩʢʠʡ ʂʣʫʙ ʋʢʨʘʠʥʳ, ʂʨʠʚʦʨʦʞʩʢʦʝ 

ʦʪʜʝʣʝʥʠʝ ʂʂʋ - ʆʆ ʂʣʫʙ ɸʇʆʈʊ, ʍʝʥʜʣʠʥʛ-ʟʘʣ ʚ ʆʜʠʥʮʦʚʩʢʦʤ ʨʘʡʦʥʝ 

ʇʦʜʤʦʩʢʦʚʴʷ, ʎʝʥʪʨ ʩʧʘʩʝʥʠʷ ʠ ʧʨʠʶʪʘ ʜʣʷ ʙʝʟʜʦʤʥʳʭ ʞʠʚʦʪʥʳʭ 
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ɸʟʝʨʙʘʡʜʞʘʥ, ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʡ ʂʠʥʦʣʦʛʠʯʝʩʢʠʡ ʎʝʥʪʨ ʠʤ. ʃ.ʇ.ʉʘʙʘʥʝʝʚʘ 

ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʘʞʜʳʡ ʠʟ ʪɻʠʭ ʧʨʠʤʝʨʦʚ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʨʴʝʨʦʚ ʮʝʥʪʨʦʚ ʜʣʷ 

ʞʠʚʦʪʥʳʭ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ.  

ɺʩʝ ʦʥʠ ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʠʟʘʡʥʘ ʠ ʩʧʨʦʩʫ 

ʧʦʪʨʝʙʠʪʝʣʷ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʝʜʠʥʩʪʚʦ ʮʚʝʪʘ 

ʠ ʬʦʨʤʳ. ɼʘʥʥʳʝ ʧʨʦʝʢʪʳ ʦʙʣʘʜʘʶʪ ʯʝʪʢʦʡ ʢʦʥʮʝʧʮʠʝʡ, ʢʦʪʦʨʦʡ 

ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ ʠ ʢʘʞʜʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʦʥʳ. ʋʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʥʝ ʪʦʣʴʢʦ ʯʝʣʦʚʝʢʘ, 

ʥʦ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʞʠʚʦʪʥʦʛʦ. ʆʥʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʞʠʚʦʪʥʳʤ 

ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʚ ʧʨʠʚʳʯʥʦʡ ʜʣʷ ʩʝʙʷ ʩʨʝʜʝ ʠ ʢʦʤʬʦʨʪʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʥʝʤʘʣʦ ʚʘʞʥʳʤ ʬʘʢʪʦʤ.  

ʅʦ ʩʨʝʜʠ ʜʘʥʥʳʭ ʮʝʥʪʨʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ ʥʝ ʫʜʝʣʝʥʦ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ 

ʪʨʝʥʠʨʦʚʢʝ ʠ ʜʨʝʩʩʫʨʝ. ʕʪʘ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʦʡ ʚ ʥʘʰʝ 

ʚʨʝʤʷ ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦʣʴʟʫʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ. ɼʨʝʩʩʠʨʦʚʢʝ 

ʩʦʙʘʢ ʧʦʩʚʷʱʝʥʦ ʥʝ ʤʘʣʦ ʢʠʥʦʣʦʛʠʯʝʩʢʠʭ ʢʣʫʙʦʚ ʠ ʢʨʫʞʢʦʚ, ʥʦ ʦʥʠ 

ʥʝ ʦʙʲʝʜʠʥʷʶʪ ʚ ʩʝʙʝ ʚʩʝʭ ʜʦʣʞʥʳʭ ʢʘʯʝʩʪʚ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʪʨʝʥʠʥʛʘ 

ʞʠʚʦʪʥʳʭ. ʆʱʫʱʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʝʜʠʥʦʛʦ ʄʂʎ, ʛʜʝ ʙʫʜʫʪ ʩʦʯʝʪʘʪʴʩʷ ʪʘʢʠʝ 

ʚʘʞʥʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʠʭ ʧʨʦʚʝʜʝʥʠʷ, ʢʘʢ: ʭʝʥʜʣʠʥʛ, 

ʚʝʪʝʨʠʥʘʨʥʘʷ ʢʣʠʥʠʢʘ, ʛʨʫʤʠʥʛ, ʪʨʝʥʘʞʝʨʥʳʡ ʟʘʣ, ʚʳʩʪʘʚʦʯʥʳʡ ʟʘʣ.  

ʆʩʥʦʚʥʳʤ ʧʦʤʝʱʝʥʠʝʤ ʠ ʛʣʘʚʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʪʘʢʦʛʦ ʮʝʥʪʨʘ ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʭʝʥʜʣʠʥʛ, ʢʘʢ ʟʘʣ, ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʦʙʘʢʠ ʢ ʚr ʩʪʘʚʢʘʤ, ʘ ʪʘʢʞʝ ʝʛʦ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʟʘʣ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʳʩʪʘʚʦʢ. ʇʝʨʝʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚ ʚr ʩʪʘʚʦʯʥʳʡ ʟʘʣ ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʦʡ ʬʫʥʢʮʠʝʡ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʠʪ ʙʝʟ ʦʩʦʙʦʛʦ 

ʪʨʫʜʘ ʚ ʦʜʥʦʤ ʧʦʤʝʱʝʥʠʠ ʩʚʷʟʘʪʴ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʭʝʥʜʣʠʥʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʨʢʘʩʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʣʝʛʢʦ ʩʣʦʞʠʪʴ ʠ ʧʝʨʝʥʝʩʪʠ ʝʛʦ ʚ ʩʢʣʘʜʩʢʦʝ ʧʦʤʝʱʝʥʠʝ. 

ɿʘ ʦʩʥʦʚʫ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʘ ʂʎ ʙr ʣʠ ʚʟʷʪʳ ʯʝʨʪʝʞʠ ʢʦʥʢʫʨʩʥʦʛʦ ʧʨʦʝʢʪʘ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʜʘʥʠʷ 1400ʤ2. ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʛ. ʅʠʞʥʠʡ 

ʅʦʚʛʦʨʦʜ, ʫʣ. ɸʢʘʜʝʤʠʢʘ ʉʘʭʘʨʦʚʘ, ʚʙʣʠʟʠ ʑʝʣʢʦʚʩʢʦʛʦ ʭʫʪʦʨʘ. 
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ʇʨʦʝʢʪʠʨʫʝʤʦʝ ʟʜʘʥʠʝ ʙʫʜʝʪ ʫʜʘʯʥʦ ʛʘʨʤʦʥʠʨʦʚʘʪʴ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ 

ʠ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʩʥʦʚʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʢʦʤʧʣʝʢʩʘ - ʨʘʙʦʪʘ 

ʩ ʞʠʚʦʪʥʳʤʠ. 

ʅʘ ʥʝʡ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩʘʤʦ ʟʜʘʥʠʝ ʂʎ, ʘ ʪʘʢʞʝ ʧʨʠʣʝʛʘʶʱʘʷ 

ʪʝʨʨʠʪʦʨʠʷ. ɽʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ: ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʳʝ 

ʜʦʨʦʞʢʠ, ʧʝʨʝʩʝʢʘʶʱʠʝ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ; ʟʦʥʳ, ʦʪʚʝʜʝʥʥʳʝ ʜʣʷ ʧʨʦʛʫʣʦʢ 

ʩ ʩʦʙʘʢʘʤʠ; ʫʯʘʩʪʢʠ, ʟʘʩʝʷʥʥʳʝ ʛʘʟʦʥʦʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʪʘʢʞʝ 

ʧʨʦʛʫʣʠʚʘʪʴʩʷ ʩ ʩʦʙʘʢʘʤʠ; ʟʦʥʫ ʪʠʭʦʛʦ ʦʪʜʳʭʘ ʩ ʢʘʯʝʣʷʤʠ ʠ ʥʝʙʦʣʴʰʠʤ 

ʧʨʫʜʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʪʝʥʠ ʜʝʨʝʚʴʝʚ; ʪʘʢʞʝ ʙʫʜʝʪ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʪʦʷʥʢʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚʙʣʠʟʠ ʮʝʥʪʨʘ.  

ʊʝʨʨʠʪʦʨʠʶ ʩʪʦʠʪ ʙʣʘʛʦʫʩʪʨʦʠʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʟʝʣʝʥʝʥʠʷ, 

ʦʙʦʨʫʜʦʚʘʪʴ ʩʢʘʤʴʷʤʠ ʠ ʦʪʜʝʣʴʥʦ ʚʳʚʝʜʝʥʥʳʤʠ ʟʦʥʘʤʠ ʜʣʷ ʧʨʦʛʫʣʢʠ 

ʩ ʞʠʚʦʪʥʳʤʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʎ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʜʝʣʠʪʴ 

ʥʝʚʳʩʦʢʠʤ ʦʛʨʘʞʜʝʥʠʝʤ, ʘ ʧʦ ʧʝʨʠʤʝʪʨʫ - ʚʳʩʦʢʠʤ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʭʦʟʷʝʚʘ 

ʤʦʛʣʠ ʙʳʪʴ ʩʧʦʢʦʡʥʳ, ʯʪʦ ʠʭ ʧʠʪʦʤʝʮ ʥʝ ʩʤʦʞʝʪ ʫʙʝʞʘʪʴ ʟʘ ʧʨʝʜʝʣʳ ʮʝʥʪʨʘ.  

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʟʝʣʝʥʝʥʠʷ ʠ ʩʦʩʝʜʩʪʚʦ ʩ ʙʦʪʘʥʠʯʝʩʢʠʤ ʩʘʜʦʤ 

ʩʧʦʩʦʙʩʪʚʫʶ ʦʯʠʩʪʢʝ ʚʦʟʜʫʭʘ ʠ ʥʘʩʳʱʝʥʠʶ ʝʛʦ ʢʠʩʣʦʨʦʜʦʤ, ʯʪʦ ʪʘʢʞʝ ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʙʦʣʴʰʠʤ ʧʣʶʩʦʤ. ʈʷʜʦʤ ʩ ʥʠʤ ʥʘʭʦʜʠʪʩʷ ʦʩʪʘʥʦʚʢʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʜʦʙʨʘʪʴʩʷ ʜʦ ʂʎ ʥʝ ʪʦʣʴʢʦ ʥʘ ʣʠʯʥʦʤ ʘʚʪʦʤʦʙʠʣʝ, 

ʥʦ ʠ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ɻʝʥʧʣʘʥ ʢʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ɻʝʥʧʣʘʥ ʢʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʝ ʟʘʧʫʪʘʪʴʩʷ ʚ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʜʘʥʠʷ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʣʘʢʘʪʳ ʠ ʩʠʩʪʝʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 

ʥʘ ʧʦʜʚʝʩʘʭ. ʊʘʢʞʝ ʥʘ ʧʣʘʢʘʪʘʭ ʙʫʜʝʪ ʨʘʟʤʝʱʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʪʝʭ, ʢʪʦ 

ʧʨʠʰʝʣ ʟʘʥʠʤʘʪʴʩʷ ʩʦ ʩʚʦʠʤ ʧʠʪʦʤʮʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʠ ʞʝʣʘʝʪ ʪʨʝʥʠʨʦʚʘʪʴ 

ʝʛʦ ʙʝʟ ʫʯʘʩʪʠʷ ʩʧʝʮʠʘʣʠʩʪʘ. ʅʘ ʥʠʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠʥʩʪʨʫʢʮʠʠ ʢ ʨʘʟʣʠʯʥʳʤ 

ʪʨʝʥʘʞʝʨʘʤ, ʘ ʪʘʢʞʝ ʧʦʰʘʛʦʚʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʝʦʜʦʣʝʥʠʷ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ. 

ɼʠʟʘʡʥ-ʧʨʦʝʢʪ ʂʎ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʧʦʤʝʱʝʥʠʡ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʚʳʩʪʘʚʦʢ ʩʦʙʘʢ ʠ ʚʝʪʝʨʠʥʘʨʥʫʶ ʢʣʠʥʠʢʫ. ɺ ʬʘʩʘʜʘʭ 

ʟʜʘʥʠʷ ʧʨʠʤʝʥʝʥʦ ʯʣʝʥʝʥʠʷ ʟʘ ʩʯʝʪ ʬʨʘʥʮʫʟʩʢʠʭ ʧʘʥʦʨʘʤʥʳʭ ʦʢʦʥ, 

ʧʦʪʦʣʦʯʥʦʛʦ ʦʩʪʝʢʣʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʥʳʭ ʚʳʩʪʫʧʘʶʱʠʭ ʣʠʥʠʡ ʧʦ ʧʝʨʠʤʝʪʨʫ. 

ɿʜʘʥʠʝ ʠʤʝʝʪ ʩʪʫʧʝʥʯʘʪʫʶ ʩʪʨʫʢʪʫʨʫ. ʆʢʨʫʛʣʘʷ ʯʘʩʪʴ ʟʜʘʥʠʷ ʠʤʝʝʪ ʙʦʣʴʰʫʶ 

ʚʳʩʦʪʫ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʯʘʩʪʠ. ʇʦʪʦʣʦʢ ʚ ʢʨʫʛʣʦʡ ʟʦʥʝ ʠʤʝʝʪ 

ʚʳʩʦʪʫ 7 ʤʝʪʨʦʚ, ʘ ʚ ʟʦʥʝ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʠ - 4 ʤʝʪʨʘ. 

ɺ ʧʨʦʝʢʪʝ ʂʎ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʟʦʥʠʨʦʚʘʥʠʷ: ʩ ʧʦʤʦʱʴʶ 

ʤʝʙʝʣʠ, ʧʦʜʠʫʤʦʚ, ʮʚʝʪʘ ʠ ʩʚʝʪʘ, ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɿʦʥʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʤʝʙʝʣʠ. ʈʘʩʩʪʘʥʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʟʘʣʝ 

ʭʝʥʜʣʠʥʛʘ ʟʘʜʘʩʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚʩʝʛʦ ʠʥʪʝʨʴʝʨʘ. 

ɹʝʛʦʚʳʝ ʜʦʨʦʞʢʠ ʚ ʪʨʝʥʘʞʝʨʥʦʤ ʟʘʣʝ ʪʘʢʞʝ ʟʨʠʪʝʣʴʥʦ ʦʪʜʝʣʷʪ ʩʧʦʨʪʠʚʥʫʶ 

ʟʦʥʫ. ɼʠʚʘʥʳ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʨʘʩʩʪʘʚʣʝʥʥʳʝ ʜʨʫʛ ʥʘʧʨʦʪʠʚ ʜʨʫʛʘ ʯʝʪʢʦ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʟʦʥʫ ʦʪʜʳʭʘ ʠ ʦʞʠʜʘʥʠʷ ʧʨʠʝʤʘ ʚʨʘʯʘ. 

ɿʦʥʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʧʦʜʠʫʤʦʚ. ʇʦʜʠʫʤ ʚ ʮʝʥʪʨʝ ʚʳʩʪʘʚʦʯʥʦʛʦ ʟʘʣʘ 

ʩʦʟʜʘʝʪ ʟʨʠʪʝʣʴʥʫʶ ʜʦʤʠʥʘʥʪʫ ʚ ʦʙʱʝʡ ʢʦʤʧʦʟʠʮʠʠ ʠʥʪʝʨʴʝʨʘ. ʆʥ ʚr ʜʝʣʷʝʪ 

ʧʦ ʦʪʥʦʰʝʥʠʠ ʢʦ ʚʩʝʤʫ ʦʩʪʘʣʴʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʩʮʝʥʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʤʝʩʪʦʤ ʢʫʣʴʤʠʥʘʮʠʠ ʚʳʩʪʘʚʢʠ ʩʦʙʘʢ, ʘ ʠʤʝʥʥʦ - ʥʘʛʨʘʞʜʝʥʠʝ ʧʦʙʝʜʠʪʝʣʝʡ. 

ɺ ʮʝʥʪʨʝ ʧʦʜʠʫʤʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʴʝʜʝʩʪʘʣ, ʥʘ ʢʦʪʦʨʦʤ ʚʦ ʚʨʝʤʷ ʥʘʛʨʘʞʜʝʥʠʷ 

ʙʫʜʫʪ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ 1,2 ʠ 3 ʤʝʩʪʦ.  

ɿʦʥʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʮʚʝʪʘ ʠ ʩʚʝʪʘ. ɺ ʮʚʝʪʦʚʦʡ ʛʘʤʤʝ ʨʝʰʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʷʨʢʠʝ ʮʚʝʪʘ, ʥʦ ʠ ʤ̫ ʛʢʠʝ ʧʘʩʪʝʣʴʥʳʝ. ʉ ʧʦʤʦʱʴʶ 

ʩʧʦʢʦʡʥʳʭ ʮʚʝʪʦʚ ʩʦʟʜʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʬʦʥ ʧʦʤʝʱʝʥʠʷ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʢʦʥʪʨʘʩʪʥʳʭ ʥʘʩʳʱʝʥʥʳʭ ʪʦʥʦʚ ʚʳʜʝʣʠʪ ʜʦʤʠʥʘʥʪʳ ʚ ʠʥʪʝʨʴʝʨʝ ʠ ʟʨʠʪʝʣʴʥʦ 

ʨʘʟʦʙʴʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ. ʕʪʦʪ ʧʨʠʝʤ ʚ ʂʎ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ. ɺ ʦʩʥʦʚʥʦʤ ʟʘʣʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʷʨʢʦ ʞʝʣʪʳʡ ʮʚʝʪ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʷʝʪ ʚʥʠʤʘʥʠʝ ʟʨʠʪʝʣʷ 

ʢ ʮʝʥʪʨʫ, ʞʝʣʪʳʝ ʣʠʥʠʠ ʚ ʧʦʪʦʣʢʝ ʜʝʣʷʪ ʝʛʦ ʥʘ ʩʝʢʮʠʠ, ʘ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ 

ʦʥ ʚr ʜʝʣʷʝʪ ʩʪʦʡʢʫ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʦʩʪʘʣʴʥʳʭ ʯʘʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʉ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʳʭ ʧʨʦʞʝʢʪʦʨʦʚ ʠʜʝʪ ʯʝʪʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʤʠʥʘ-

ʮʠʦʥʥʦʡ ʯʘʩʪʠ ʠʥʪʝʨʴʝʨʘ, ʪʘʢ ʢʘʢ ʥʘʧʨʘʚʣʝʥʥʳʡ ʩʚʝʪ ʧʨʠʢʦʚʳʚʘʝʪ ʚʥʠʤʘʥʠʝ 

ʟʨʠʪʝʣʷ ʠ ʧʦʢʘʟʳʚʘʝʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʠʥʪʝʨʴʝʨʘ. ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʝʥʪʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʘʢʞʝ ʚʦ ʚʩʝʭ ʧʦʤʝʱʝʥʠʷʭ, ʯʝʪʢʦ ʨʘʟʛʨʘʥʠʯʠʚʘʶʪ ʦʜʥʫ ʟʦʥʫ 

ʦʪ ʜʨʫʛʦʡ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʦʪʦʣʢʝ, ʯʪʦ ʜʝʣʠʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʠ ʦʧʨʝʜʝʣʷʝʪ ʟʦʥʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʩʪʝʥʘʭ 

ʠ ʢʦʣʦʥʥʘʭ, ʪʝʤ ʩʘʤʳʤ ʨʘʟʜʝʣʷʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦ ʚʝʨʪʠʢʘʣʠ. 

ɿʦʥʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʦʪ ʤʝʪʦʜ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʟʘʣʝ ʭʝʥʜʣʠʥʛʘ, ʛʜʝ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʳʭ ʚ ʧʦʣ ʩʪʝʢʣʷʥʥʳʭ 

ʙʣʦʢʦʚ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʛʘʟʦʥ, ʦʪʜʝʣʷʝʪʩʷ ʟʦʥʘ ʜʣʷ 

ʭʦʞʜʝʥʠʷ ʦʪ ʟʦʥʳ, ʛʜʝ ʙʫʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʦ ʚʨʝʤʷ ʚʳʩʪʘʚʦʢ ʧʦʜʠʫʤʳ ʜʣʷ 

ʚʳʩʪʘʚʣʷʝʤʳʭ ʩʦʙʘʢ. ɼʝʢʦʨʘʪʠʚʥʦ ʦʬʦʨʤʣʝʥʥʳʝ ʢʦʣʦʥʥʳ ʦʪʜʝʣʷʶʪ ʩʮʝʥʫ 

ʦʪ ʟʦʥʳ ʧʨʦʭʦʞʜʝʥʠʷ ʚʳʩʪʘʚʢʠ.  

ʇʝʨʝʯʝʥʴ ʧʦʤʝʱʝʥʠʡ ʂʎ: ʭʦʣʣ (28,6ʤ), ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ (72,2ʤ), 

ʭʠʨʫʨʛʠʯʝʩʢʠʡ ʢʘʙʠʥʝʪ (28,5ʤ), ʢʘʙʠʥʝʪ ʜʣʷ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 

ʧʨʠʝʤʘ ʞʠʚʦʪʥʳʭ (24,1ʤ), ʢʘʙʠʥʝʪ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ ʠ ʜʨ. ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʧʧʘʨʘʪʫʨʳ (14,2ʤ), ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʡ ʢʘʙʠʥʝʪ 

(14,5ʤ), ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (11,6ʤ), 

ʪʨʝʥʘʞʝʨʥʳʡ ʟʘʣ (252,6ʤ), ʛʨʫʤʠʥʛ (30ʤ), ʚʳʩʪʘʚʦʯʥʳʡ ʟʘʣ ʭʝʥʜʣʠʥʛʘ ï ʤʘʥʝʞ 

(481ʤ), ʩʘʥʫʟʣʳ ʜʣʷ ʧʦʩʝʪʠʪʝʣʝʡ (42,9ʤ), ʢʦʤʥʘʪʳ ʧʝʨʩʦʥʘʣʘ (45,7ʤ), ʛʘʨʜʝʨʦʙ 

(15,5ʤ), ʩʢʣʘʜ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ (19,7ʤ), ʩʢʣʘʜ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (20,9ʤ), ʙʘʣʢʦʥ ʜʣʷ ʟʨʠʪʝʣʝʡ (146ʤ). 
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ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʚ ʩʚʦʝʤ ʨʦʜʝ ʄʂʎ, 

ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʚ ʩʝʙʝ ʚʝʩʴ ʩʧʝʢʪʨ ʫʩʣʫʛ ʜʣʷ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, 

ʥʦ ʠʤʝʶʱʠʡ ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʩʦʙʘʢ.  

ɿʘʣ ʭʝʥʜʣʠʥʛʘ (ʨʠʩʫʥʦʢ 2), ʷʚʣʷʶʱʠʡʩʷ ʛʣʘʚʥʦʡ ʧʣʦʱʘʜʢʦʡ ʚ ʂʎ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʟʘʣ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʦʙʘʢ ʢ ʚr ʩʪʘʚʢʘʤ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʪʨʝʥʘʞʝʨʥʳʤʠ ʤʦʜʫʣʷʤʠ, ʘ ʚ ʚr ʭʦʜʥʳʝ ʜʥʠ - ʤʝʩʪʦʤ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʦʜʩʢʠʭ, ʦʙʣʘʩʪʥʳʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʚʳʩʪʘʚʦʢ. ʉʮʝʥʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʟʘʣʘ ʥʘ ʧʦʜʠʫʤʝ ʩ ʧɹ ʝʜʝʩʪʘʣʦʤ ʜʣʷ 

ʧʦʙʝʜʠʪʝʣʝʡ ʚʳʩʪʘʚʦʢ. ʇʦ ʩʪʝʥʘʤ ʭʝʥʜʣʠʥʛʘ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʭ ʟʦʥʘʭ 

ʨʘʩʧʦʣʦʞʘʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʝ ʬʦʥʪʘʥʳ. ʊʘʢʞʝ ʤʝʞʜʫ ʜʚʫʤʷ ʯʘʩʪʷʤʠ ʥʘʧʦʣʴʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʧʨʦʡʜʝʪ ʧʦ ʨʘʜʠʫʩʫ ʩʪʝʢʣʷʥʥʘʷ ʚʩʪʘʚʢʘ ʩ ʚr ʩʘʞʝʥʥʦʡ ʧʦʜ ʥʝʡ ʪʨʘʚʦʡ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʨʘʟʜʝʣʷʪʴ ʟʦʥʫ ʧʦʜʠʫʤʦʚ ʜʣʷ ʚʳʩʪʘʚʣʝʥʠʷ ʩʦʙʘʢ ʠ ʧʨʦʭʦʜʥʫʶ 

ʟʦʥʫ. 

 

 

ʈʠʩʫʥʦʢ 2. ɿʘʣ ʭʝʥʜʣʠʥʛʘ 

 

ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʦʩʚʝʱʝʥʠʶ ʂʎ ʠ ʝʛʦ 

ʢʦʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʨʝʰʝʥʠʶ. 
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ɿʘ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʟʜʘʥʠʷ ʂʎ ʦʪʚʝʯʘʶʪ ʚʳʩʦʢʠʝ ʦʢʥʘ ʚ ʟʘʣʝ 

ʭʝʥʜʣʠʥʛʘ, ʘ ʪʘʢʞʝ ʧʦʣʥʦʝ ʦʩʪʝʢʣʝʥʠʝ ʢʨʳʰʠ ʚ ʢʨʫʛʣʦʡ ʯʘʩʪʠ ʟʜʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ.  

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʱʝʡ ʢʦʤʧʦʟʠʮʠʠ ʠʥʪʝʨʴʝʨʘ, 

ʧʦʤʦʛʘʷ ʚ ʚʦʩʧʨʠʷʪʠʠ ʢʘʢ ʧʣʘʥʦʚʦʛʦ, ʪʘʢ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ.  

ʊʘʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ: ʥʘʩʳʱʝʥʥʦʩʪʴ ʧʦʤʝʱʝʥʠʷ ʩʚʝʪʦʤ, ʷʨʢʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʷ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʨʦʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ʉʚʝʪʦʚʳʝ ʘʢʮʝʥʪʳ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ ʨʘʩʩʪʘʚʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʜʦʤʠʥʘʥʪʦʡ ʠʥʪʝʨʴʝʨʘ ʧʦʤʝʱʝʥʠʷ. ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʂʎ ʥʘʠʙʦʣʝʝ ʷʨʢʦ 

ʠ ʥʘʧʨʘʚʣʝʥʥʦ ʦʩʚʝʱʝʥʘ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʭʝʥʜʣʠʥʛʘ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʮʝʥʘ. 

ɿʦʥʘ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʪʜʳʭʫ ʠ ʢʦʤʬʦʨʪʥʦʤʫ 

ʧʨʝʙʳʚʘʥʠʶ ʧʦʩʝʪʠʪʝʣʝʡ, ʧʦʵʪʦʤʫ ʩʚʝʪ ʪʫʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʛʣʫʰʝʥʥʳʡ. 

ɺ ʦʩʚʝʱʝʥʠʠ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʦʩʥʦʚʥʦʛʦ ʩʚʝʪʘ - 

ʵʪʦ ʯʝʪʳʨʝ ʧʦʪʦʣʦʯʥʳʭ ʩʚʝʪʠʣʴʥʠʢʘ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʩʚʝʱʝʥʠʝ: 

ʧʦʜʩʚʝʪʢʘ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʣʝʥʪʘʤʠ ʩʪʦʣʘ ʨʝʩʝʧʰʥ ʢʣʠʥʠʢʠ, ʘ ʠʤʝʥʥʦ 

ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʜ ʩʪʦʡʢʦʡ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʵʬʬʝʢʪ ʧʘʨʝʥʠʷ ʥʘʜ ʟʝʤʣʝʡ 

ʠ ʧʨʠʜʘʝʪ ʣʝʛʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ; ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘʜ ʩʪʦʡʢʦʡ ʩʧʦʪʳ ʜʘʶʪ 

ʪʦʯʝʯʥʳʡ ʜʥʝʚʥʦʡ ʩʚʝʪ, ʵʪʠ ʞʝ ʩʚʝʪʠʣʴʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʟʦʥʝ ʩ ʜʠʚʘʥʘʤʠ 

ʥʘ ʧʦʪʦʣʢʝ ʤʝʞʜʫ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʙʘʣʢʘʤʠ; ʧʨʦʞʝʢʪʦʨʘ ʟʘ ʜʠʚʘʥʘʤʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʪʝʥʫ, ʛʜʝ ʧʦʜʚʝʰʝʥʳ ʬʦʪʦʛʨʘʬʠʠ ʞʠʚʦʪʥʳʭ.  

ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʚʘʞʥʝʝ ʚʩʝʛʦ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʦʩʚʝʱʝʥʠʝ ʟʘʣʘ 

ʭʝʥʜʣʠʥʛʘ, ʛʜʝ ʙʫʜʫʪ ʧʨʦʭʦʜʠʪʴ ʦʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʮʝʥʪʨʘ. ɺ ʨʦʣʠ 

ʦʩʥʦʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʫʯʘʩʪʚʫʶʪ ʪʝ ʞʝ ʧʦʪʦʣʦʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʢʚʘʜʨʘʪʥʦʡ 

ʬʦʨʤʳ, ʯʪʦ ʠ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ. ʆʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘʜ ʤʝʩʪʘʤʠ, ʛʜʝ 

ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʚʳʩʪʘʚʢʘ, ʠ ʛʜʝ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚʳʩʪʘʚʣʷʝʤʳʝ ʩʦʙʘʢʠ 

ʩʦ ʩʚʦʠʤʠ ʭʦʟʷʝʚʘʤʠ.  

ʅʘʧʨʘʚʣʝʥʥʳʡ ʩʚʝʪ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʭʦʨʦʰʦ ʨʘʩʩʤʦʪʨʝʪʴ ʫʯʘʩʪʥʠʢʦʚ 

ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʠ ʚr ʷʚʠʪʴ ʧʦʙʝʜʠʪʝʣʷ ʚʳʩʪʘʚʢʠ. ʆʜʥʘʢʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳ ʟʘʜʘʯʠ 

ʩʦʟʜʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʘ ʠ ʜʨʫʛʠʭ ʟʦʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʪʠʣʴʥʠʢʦʚ 
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ʩ ʣɻʝʢʪʨʦʥʥʦʡ ʧʫʩʢʦʨʝʛʫʣʠʨʫʶʱʝʡ ʘʧʧʘʨʘʪʫʨʦʡ ʠʩʢʣʶʯʘʝʪ ʭʘʦʪʠʯʥʦʝ ʤʠʛʘʥʠʝ. 

ɽʩʣʠ ʩʠʩʪʝʤʘ ʦʩʚʝʱʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʟʜʘʥʠʠ ʧʣʦʭʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ, ʪʦ ʦʥʘ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʆʯʝʥʴ ʚʘʞʥʦ ʪʘʢʞʝ 

ʜʦʩʪʠʞʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝʤ ʠ ʢʘʯʝʩʪʚʦʤ ʦʩʚʝʱʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

[2]. 

ʂʦʣʦʨʠʩʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ. ʎʚʝʪ ʚʣʠʷʝʪ ʥʘ ʯʫʚʩʪʚʘ ʯʝʣʦʚʝʢʘ ʠ ʧʦʵʪʦʤʫ 

ʥʝ ʤʦʞʝʪ ʧʦʜʯʠʥʷʪʴʩʷ ʪʦʣʴʢʦ ʣʦʛʠʢʝ ʫʪʠʣʠʪʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʚʩʝʡ 

ʠʭ ʚʘʞʥʦʩʪʠ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʦʣʠʭʨʦʤʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʩʝʛʜʘ, 

ʠ ʦʩʦʙʝʥʥʦ ʚ ʟʜʘʥʠʷʭ ʙʦʣʴʰʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʜʦʣʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦ ʪʘʢʞʝ ʙʣʘʛʦʪʚʦʨʥʦ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʣʁ ʜʝʡ, ʙʳʪʴ ʚʳʩʦʢʦ ʵʩʪʝʪʠʯʥʳʤ. ɽʩʣʠ ʚ ʠʥʪʝʨʴʝʨʝ 

ʜʦʤʠʥʠʨʫʝʪ ʠʜʝʡʥʦ ï ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ, ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ 

ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʟʚʫʯʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʘʨʭʠʪʝʢʪʦʨʘ. 

ɺ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʦʣʠʭʨʦʤʠʠ ʮʚʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʝʜʠʥʩʪʚʝ ʩ ʬʦʨʤʦʡ 

ʢʘʢ ʝʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʦ. ʆʥ, ʧʨʠ ʚʩʝʡ ʝʛʦ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʫʯʘʩʪʚʫʝʪ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʪʝʨʴʝʨʘ ʥʝ ʦʙʦʩʦʙʣʝʥʥʦ, ʘ ʢʘʢ ʦʜʥʦ ʠʟ ʩʨʝʜʩʪʚ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʠ ʚ ʩʠʣʫ ʵʪʦʛʦ ʤʥʦʛʦʩʪʦʨʦʥʥʝ ʦʙʫʩʣʦʚʣʝʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʯʴ ʠʜʝʪ ʦ ʥʝʦʪʲʝʤʣʝʤʦʤ ʮʚʝʪʦʚʦʤ ʢʦʤʧʦʥʝʥʪʝ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʢʦʥʢʨʝʪʠʟʠʨʫʶʱʝʤ ʥʘ ʩʚʦʝʤ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʷʟʳʢʝ 

ʠʜʝʶ ʠʥʪʝʨʴʝʨʘ [1]. ɺ ʠʥʪʝʨʴʝʨʝ ʤ  rʠʤʝʝʤ ʜʝʣʦ ʩ ʠʩʢʫʩʩʪʚʝʥʥʦʡ, ʩʧʝʮʠʘʣʴʥʦ 

ʩʦʟʜʘʥʥʦʡ ʩʨʝʜʦʡ ʩʦ ʩʚʦʠʤʠ ʦʩʦʙʳʤʠ ʟʘʢʦʥʘʤʠ ʛʘʨʤʦʥʠʟʘʮʠʠ. 

çʈʘʟʥʦʦʙʨʘʟʠʝ ʷʨʢʠʭ ʢʨʘʩʦʢ ï ʙʦʣʴʰʦʡ ʧʣʶʩ ʚ ʜʠʟʘʡʥʝ ʠʥʪʝʨʴʝʨʘ. 

ʅʦ ʩʣʝʜʫʝʪ ʟʥʘʪʴ ʦʜʥʦ ʧʨʘʚʠʣʦ ï ʚʦ ʚʩʝʤ ʥʫʞʥʦ ʩʦʙʣʶʜʘʪʴ ʤʝʨʫ. ʂʦʛʜʘ 

ʧʦʤʝʱʝʥʠʝ ʧʝʨʝʥʘʩʳʱʝʥʦ ʮʚʝʪʦʚʳʤʠ ʢʦʥʪʨʘʩʪʘʤʠ ʦʥʦ ʤʦʞʝʪ ʥʘʯʘʪʴ 

ʨʘʟʜʨʘʞʘʪʴ ʛʣʘʟ ʠ ʧʝʨʝʩʪʘʥʝʪ ʙʳʪʴ ʢʦʤʬʦʨʪʥʳʤ ʠ ʛʘʨʤʦʥʠʯʥʳʤè ʂʝʣʣʠ 

ʍʦʧʧʝʥ [2]. 

ɺ ʩʚʷʟʠ ʩ ʪɻʠʤ ʥʘʤʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʳʣʠ ʚʳʙʨʘʥʳ ʦʩʥʦʚʥʳʝ ʮʚʝʪʘ 

ʠ ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ ʚ ʠʥʪʝʨʴʝʨʝ ʂʎ: ʛʨʫʰʝʚʦ-ʟʝʣʝʥʳʡ (ʵʣʝʢʪʨʠʢ ʣʘʡʤ) ʢʦʪʦʨʳʡ 

ʜʘʝʪ ʥʘʤ ʧʨʠʨʦʜʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʩ ʟʝʣʝʥʴʶ, ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ ʠ ʩʦʯʥʳʤ 
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ʮʚʝʪʝʥʠʝʤ; ʧʝʩʦʯʥʦ-ʢʦʨʠʯʥʝʚʳʡ, ʜʘʶʱʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʟʝʤʣʝ, 

ʧʨʠʟʝʤʣʝʥʥʦʩʪʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʥʘʯʘʣʝ; ʮʚʝʪ ʤʦʢʨʦʛʦ ʘʩʬʘʣʴʪʘ ʠ ʜr ʤʯʘʪʦ-

ʙʝʣʳʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ. ʉʨʝʜʠ ʜʘʥʥʳʭ 

ʧʨʠʤʝʨʦʚ ʂʎ ʜʣʷ ʩʦʙʘʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʫ ʥʘʩ ʚ ʈʦʩʩʠʠ ʥʝʪ ʜʦʩʪʦʡʥʳʭ ʧʨʠʤʝʨʦʚ 

ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʆʥʠ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʘ ʪʨʝʙʦʚʘʥʠʷʤ ʜʠʟʘʡʥʘ ʥʝ ʦʪʚʝʯʘʶʪ ʚʦʚʩʝ. 

ɼʘʥʥʘʷ ʦʪʨʘʩʣʴ ʜʠʟʘʡʥʘ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ 

ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʩʦʟʜʘʥʥʦʛʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʞʠʚʦʪʥʳʤʠ, 

ʥʦ ʠ ʨɻʛʦʥʦʤʠʯʝʩʢʠ ʠ ʩɻʪʝʪʠʯʝʩʢʠ ʮʝʣʦʩʪʥʦʛʦ ʠʥʪʝʨʴʝʨʘ, ʚ ʢʦʪʦʨʦʤ ʯʝʣʦʚʝʢ 

ʠ ʞʠʚʦʪʥʦʝ ʙʫʜʝʪ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʢʦʤʬʦʨʪʥʦ, ʘ ʪʨʝʥʠʨʦʚʢʠ ʩ ʧʠʪʦʤʮʝʤ ʙʫʜʫʪ 

ʧʨʦʭʦʜʠʪʴ ʚ ʘʪʤʦʩʬʝʨʝ ʫʶʪʘ ʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʜʦʙʩʪʚʦʤ.  

ʇʨʝʜʣʦʞʝʥʥʳʡ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʦʝʢʪ ʂʎ ʙʫʜʝʪ ʫʜʦʙʥʦ ʨʘʩʧʦʣʦʞʝʥ 

ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝ ʥʘʭʦʜʷʩʴ ʚ ʮʝʥʪʨʝ ʰʫʤʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ 

ʪʨʘʬʠʢʘ, ʧʦʟʚʦʣʠʪ ʚʣʘʜʝʣʴʮʘʤ ʩʦʙʘʢ ʩʦ ʚʩʝʡ ʦʙʣʘʩʪʠ ʜʦʙʨʘʪʴʩʷ 

ʜʦ ʢʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʙʝʟ ʦʩʦʙʦʛʦ ʪʨʫʜʘ. ʏʝʪʢʦ ʨʘʟʛʨʘʥʠʯʝʥʥʘʷ ʛʝʦʤʝʪʨʠʷ 

ʟʜʘʥʠʷ ʥʝ ʜʘʩʪ ʟʘʧʫʪʘʪʴʩʷ ʥʦʚʦʤʫ ʛʦʩʪʶ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʂʎ ʙʫʜʝʪ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʚ ʛʦʨʦʜʝ ʢʦʤʧʣʝʢʩʦʤ, ʦʙʲʝʜʠʥʷʶʱʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʚʳʩʪʘʚʦʢ, ʭʝʥʜʣʠʥʛ, ʚʝʪʝʨʠʥʘʨʥʫʶ ʢʣʠʥʠʢʫ, ʛʨʫʤʠʥʛ, ʪʨʝʥʘʞʝʨʥʳʡ ʟʘʣ, 

ʚʳʩʪʘʚʦʯʥʳʡ ʟʘʣ. 
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ʉɽʂʎʀʗ 2.  

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʈʀʄɽʅɽʅʀʗ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ 

ʇʈʀ ʈɽɸʃʀɿɸʎʀʀ ʂʆʄʇʔʖʊɽʈʅʓʍ ʀɻʈ 

ɺʝʩʝʣʦʚ ɸʥʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʙʘʢʘʣʘʚʨ 1 ʢʫʨʩʘ ʢʘʬʝʜʨʳ çʉʠʩʪʝʤʳ ʠʥʬʦʨʤʘʪʠʢʠè  
ʌɻɹʆʋ ɺʆ çɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʫʧʨʘʚʣʝʥʠʷè, 
ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʛ. ʋʣʘʥ-ʋʜʵ 

ɼʘʨʤʘʭʝʝʚ ɺʘʣʝʨʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʉʠʩʪʝʤʳ ʠʥʬʦʨʤʘʪʠʢʠè 
ʌɻɹʆʋ ɺʆ çɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʫʧʨʘʚʣʝʥʠʷè, 
ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʛ. ʋʣʘʥ-ʋʜʵ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʤ ʧʨʦʪʠʚʥʠʢʦʤ 

ʚ ʢʣʦʥʝ ʠʛʨʳ çBattle Cityè. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʠʛʨʘʭ, ʘ ʠʤʝʥʥʦ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʥʝʯʥʦʛʦ ʘʚʪʦʤʘʪʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʪʠʚʥʠʢʘ. ɺ ʠʪʦʛʝ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʫʤʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʥʠʢʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʪʨʠ ʤʦʜʝʣʠ ʘʚʪʦʤʘʪʘ. ʅʘ ʦʩʥʦʚʝ ʪʨʝʪʴʝʡ ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠʛʨʘ ñBattle Cityò. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʦʧʧʦʥʝʥʪʘ ʚ ʠʛʨʘʭ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʤʠʪʘʮʠʠ ʨʘʟʫʤʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʥʠʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ 

ʫʙʝʜʠʪʝʣʴʥʦʡ ʠ ʧʨʘʚʜʦʧʦʜʦʙʥʦʡ ʠʛʨʦʚʦʡ ʩʠʪʫʘʮʠʠ. ʆʩʥʦʚʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʠʛʨʘʭ ʩʦʩʪʦʠʪ ʠʟ ʙʘʟʦʚʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʠʛʨʘʭ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ: ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ 

ʧʨʘʚʠʣ (ʧʨʦʩʪʝʡʰʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ), ʘʚʪʦʤʘʪ ʚ ʢʘʯʝʩʪʚʝ 
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ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʆʥʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʣʦʞʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʠ ʨʘʟʫʤʥʦʩʪʠ ʠʥʪʝʣʣʝʢʪʘ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʅʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ çʨʘʟʫʤʥʦʛʦ ʧʦʚʝʜʝʥʠʷè 

ʧʨʦʪʠʚʥʠʢʘ ʥʘ ʧʨʠʤʝʨʝ ʠʛʨʳ ñBattle Cityò. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʧʨʦʪʠʚʥʠʢʫ. ʂʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʧʨʠʥʠʤʘʪʴ 

ʦʩʤʳʩʣʝʥʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʦʩʧʨʠʷʪʠʷ ʠ ʦʮʝʥʢʠ ʦʙʩʪʘʥʦʚʢʠ ʚ ʠʛʨʝ 

ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, 

ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ï ʵʪʦ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪ ʤʝʞʜʫ ʦʙʲʝʢʪʦʤ, 

ʫʧʨʘʚʣʷʝʤʳʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʠ ʝʛʦ ʮʝʣʴʶ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ 

ʠʟʫʯʝʥʳ ʧʦʜʭʦʜʳ ʢ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: ʩʠʩʪʝʤʘ 

ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ (ʧʨʦʩʪʝʡʰʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ) ʠ ʘʚʪʦʤʘʪ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ [1]. 

ʀʭ ʨʘʟʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʩʣʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ 

ʧʨʘʚʠʣ ʜʘʣʴʰʝ ʚʩʝʛʦ ʩʪʦʠʪ ʦʪ ʥʘʩʪʦʷʱʝʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʅʘʙʦʨ 

ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ (ʧʨʘʚʠʣ) ʦʧʨʝʜʝʣʷʝʪ ʧʦʚʝʜʝʥʠʝ ʠʛʨʦʚʳʭ 

ʦʙʲʝʢʪʦʚ, ʥʦ ʝʛʦ ʚʩʝ ʨʘʚʥʦ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ. ʇʨʠʤʝʨ ʪʘʢʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʜʘʥʥʦʡ ʠʛʨʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʘʣʛʦʨʠʪʤʘ ʧʦʠʩʢʘ 

ʠ ʩʪʨʝʣʴʙʳ ʧʦ ʠʛʨʦʢʫ çʉʪʦʣʢʥʫʪʴʩʷ ʠ ʧʦʚʝʨʥʫʪʴè, ʙʣʦʢ-ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʇʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʝʯʥʳʡ ʘʚʪʦʤʘʪ (ʤʘʰʠʥʘ 

ʩ ʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ ʩʦʩʪʦʷʥʠʡ) ʜʣʷ ʦʧʠʩʘʥʠʷ ʣʦʛʠʢʠ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʚ ʪʝʯʝʥʠʝ ʩʚʦʝʡ ʞʠʟʥʠ ʠ ʧʝʨʝʭʦʜʷʱʝʛʦ 

ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʂʘʞʜʦʝ ʩʦʩʪʦʷʥʠʝ 

ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʬʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʦʙʲʝʢʪ, ʠʣʠ, 

ʥʘʧʨʠʤʝʨ, ʥʘʙʦʨ ʵʤʦʮʠʡ, ʚʳʨʘʞʘʝʤʳʭ ʦʙʲʝʢʪʦʤ. 
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˹͊;͊ͦ͡

ˤ·;͙ͫ͡Ύ͔ͣ ͙ͪ͊ͤ͘ͼͯ ͍ 
͙ͦͦͪ͒ͤ͊ͭ͊͟ͻ ͨͦ X ͙  Y

˹͊ ͚ͦ͒ͤͦ ͙͙͙ͤ͡ ͫ 
ͼ͔͡ΈΌ?

˿͔ͭͪ͡Ύ͔ͣ ͍ ͼ͔͡Έ

ˤ͔͔͙ͨͪ͒ ͔ͫͭΈ 
͔ͨͪͨΎ͍͙͔ͭͫ?

˿ͯ΅͔͍͔ͫͭͯͭ ͍ͨͦͦͪͦͭ 
͙͔͋͗͡ ͟ ͼ͔͙͡

˽͍ͦͦͪ͊;͙͍͔͊ͣ 
͙͔͋͗͡ ͟ ͼ͔͙͡

˿ͯ͡;͚͔͊ͤͦ 
͍͙͔͙͔͒͗ͤ

˨͍͙͎͔͊ͣͫΎ ͍͔͔ͨͪ͒

˴͔ͦͤͼ

+

+

+

 

ʈʠʩʫʥʦʢ 1. ɸʣʛʦʨʠʪʤ çʉʪʦʣʢʥʫʪʴʩʷ ʠ ʧʦʚʝʨʥʫʪʴè 

 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʠʛʨʳ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʪʨʠ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʚʝʜʝʥʠʝʤ ʪʘʥʢʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʪʠʚʥʠʢʘ. ʇʝʨʚʳʝ ʜʚʝ ʤʦʜʝʣʠ ʙʳʣʠ 

ʦʪʢʣʦʥʝʥʳ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʧʨʦʪʠʚʥʠʢʘ ʧʨʦʠʩʭʦʜʠʣʦ 

ʧʨʦʠʟʚʦʣʴʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʠʪʫʘʮʠʠ ʚ ʠʛʨʝ, ʧʦʵʪʦʤʫ ʦʥ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣ 

ʥʠʢʘʢʦʡ ʦʧʘʩʥʦʩʪʠ. ɽʛʦ ʧʦʚʝʜʝʥʠʝ ʙʳʣʦ ʧʨʝʜʩʢʘʟʫʝʤʳʤ ʠ ʦʯʝʥʴ ʜʘʣʝʢʦ 

ʦʪ ʧʦʥʷʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʪʨʝʪʴʷ ʤʦʜʝʣʴ 

ʘʚʪʦʤʘʪʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ: 

ὃ  ὛȟὢȟὤȟὋ, 

ʛʜʝ: A ï ʩʘʤ ʢʦʥʝʯʥʳʡ ʘʚʪʦʤʘʪ, S ï ʤʥʦʞʝʩʪʚʦ ʩʦʩʪʦʷʥʠʡ ʘʚʪʦʤʘʪʘ, X ï 

ʫʩʣʦʚʠʷ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ ʘʚʪʦʤʘʪʘ, Z ï ʜʝʡʩʪʚʠʷ, ʚʳʧʦʣʥʷʝʤʳʝ 

ʚ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ, Ὃ ï ʛʨʘʬ ʧʝʨʝʭʦʜʦʚ. 

ʄʥʦʞʝʩʪʚʦ ʩʦʩʪʦʷʥʠʡ Ὓ  ὛȟὛȟὛȟὛȟὛ , ʛʜʝ: 

¶ Ὓ ï ʩʦʩʪʦʷʥʠʝ çʍʘʦʪʠʯʥʦʝ ʜʚʠʞʝʥʠʝè; 

¶ Ὓ ï ʩʦʩʪʦʷʥʠʝ çʇʦʠʩʢ ʠʛʨʦʢʘè; 

¶ Ὓ ï ʩʦʩʪʦʷʥʠʝ çʇʦʠʩʢ ʙʘʟʳè; 

¶ Ὓ ï ʩʦʩʪʦʷʥʠʝ çɸʛʨʝʩʩʠʷè; 
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¶ Ὓ ï ʩʦʩʪʦʷʥʠʝ çʉʤʝʨʪʴè. 

ʄʥʦʞʝʩʪʚʦ ʫʩʣʦʚʠʡ ʧʝʨʝʭʦʜʦʚ ὢ  ὢȟὢȟὢȟὢ , ʛʜʝ: 

¶ ὢ ï ʠʩʪʝʢʣʦ ʚʨʝʤʷ ʭʘʦʪʠʯʥʦʛʦ ʜʚʠʞʝʥʠʷ; 

¶ ὢ ï ʠʩʪʝʢʣʦ ʚʨʝʤʷ ʧʦʠʩʢʘ ʠʛʨʦʢʘ; 

¶ ὢ ï ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʧʨʦʪʠʚʥʠʢʘ ʤʝʥʝʝ, ʯʝʤ 10 ʠʛʨʦʚʳʭ ʝʜʠʥʠʮ; 

¶ ὢ ïʫʥʠʯʪʦʞʝʥ ʪʘʥʢ. 

ʄʥʦʞʝʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ (ʜʝʡʩʪʚʠʡ) ʚ ʩʦʩʪʦʷʥʠʷʭ ὤ  ὤȟὤȟὤȟὤȟὤ , 

ʛʜʝ: 

¶ ὤ ï ʧʨʦʠʟʚʦʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʪʘʥʢʘ; 

¶ ὤ ï ʧʦʠʩʢ ʠʛʨʦʢʘ, ʧʦ ʨʠʩʫʥʢʫ 5; 

¶ ὤ ï ʧʦʠʩʢ ʙʘʟʳ, ʧʦ ʨʠʩʫʥʢʫ 5; 

¶ ὤ ï ʩʪʨʝʣʴʙʘ ʚ ʧʨʦʪʠʚʥʠʢʘ; 

¶ ὤ ï ʦʪʩʫʪʩʪʚʠʝ ʜʝʡʩʪʚʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥ ʛʨʘʬ ʧʝʨʝʭʦʜʦʚ ʘʚʪʦʤʘʪʘ, ʫʧʨʘʚʣʷʶʱʝʛʦ ʪʘʥʢʘʤʠ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʪʠʚʥʠʢʘ ʚ ʠʛʨʝ ñBattle Cityò. 
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ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ: ʭʘʦʪʠʯʥʦʝ 

ʧʝʨʝʜʚʠʞʝʥʠʝ, ʧʦʠʩʢ ʠʛʨʦʢʘ ʠ ʫʥʠʯʪʦʞʝʥʠʝ ʙʘʟʳ. ɸʚʪʦʤʘʪ ʫʧʨʘʚʣʷʝʪ 

ʧʦʚʝʜʝʥʠʝʤ ʪʘʥʢʦʚ ʧʨʦʪʠʚʥʠʢʘ: ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ ʠʛʨʦʚʦʡ ʩʠʪʫʘʮʠʠ 

ʪʘʥʢ ʧʦʣʫʯʘʝʪ ʢʦʤʘʥʜʳ ʧʦ ʧʝʨʝʜʚʠʞʝʥʠʶ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʝ 

ʜʦ ʧʨʦʪʠʚʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ, ʯʝʤ 10 ʠʛʨʦʚʳʭ ʝʜʠʥʠʮ (ὢ), ʪʦ ʪʘʥʢ 

ʠʟ ʣʁ ʙʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çɸʛʨʝʩʩʠʷè, ʛʜʝ ʚʳʧʦʣʥʷʝʪʩʷ 

ʘʣʛʦʨʠʪʤ ὤ ï ʩʪʨʝʣʴʙʘ ʚ ʧʨʦʪʠʚʥʠʢʘ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʨʝʘʣʠʟʘʮʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʙʦʣʴʰʝ ʥʘʧʦʤʠʥʘʝʪ ʧʦʚʝʜʝʥʠʝ ʨʝʘʣʴʥʦʛʦ 

ʧʨʦʪʠʚʥʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʦʩʦʙʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʧʨʘʚʠʣʘʭ. 

ʈʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʦʜʝʣʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʢʣʦʥʝ ʠʛʨʳ 

ñBattle Cityò ʥʘ ʟ̫ʳʢʝ ʉ++ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Visual Studio 2015 ʠ ʚr ʧʦʣʥʝʥʘ 

ʜʣʷ ʩʝʤʝʡʩʪʚʘ ʆʉ Windows. ɺ ʠʛʨʝ ʨʝʘʣʠʟʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʛʨʳ ʦʜʥʠʤ ʠʣʠ ʜʚʫʤʷ ʠʛʨʦʢʘʤʠ, ʩʦʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʧʦʣʥʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʩʝʭ ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʧʦʤʦʛʘʶʱʠʭ ʚ ʩʦʟʜʘʥʠʠ ʠʛʨʦʚʦʡ ʘʪʤʦʩʬʝʨʳ, ʪʦ ʝʩʪʴ ʝʝ ʠʛʨʘʙʝʣʴʥʦʩʪʴ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʩʢʨʠʥʰʦʪ ʵʢʨʘʥʘ ʠʛʨʳ.  

 

 

ʈʠʩʫʥʦʢ 3. ʇʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʘ ʠʛʨʳ 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʘʚʪʦʤʘʪʘ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʚʝʜʝʥʠʝʤ ʦʙʲʝʢʪʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 
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ʧʦʟʚʦʣʠʣʦ ʩʳʤʠʪʠʨʦʚʘʪʴ ʨʘʟʫʤʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʨʦʪʠʚʥʠʢʘ ʠ ʩʦʟʜʘʪʴ ʜʣʷ ʠʛʨʦʢʘ 

ʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʫʶ ʠ ʧʨʘʚʜʦʧʦʜʦʙʥʫʶ ʠʛʨʦʚʫʶ ʩʠʪʫʘʮʠʶ. ʅʦ ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ ʣʫʯʰʠʝ ʘʣʛʦʨʠʪʤʳ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʠʛʨʘʭ. ʅʘʧʨʠʤʝʨ, ʘʜʘʧʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠʣʠ 

ʘʣʛʦʨʠʪʤʳ ʩ ʧʨʝʜʩʢʘʟʳʚʘʥʠʝʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʉʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʠʛʨ ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ï 

[ʦʧʫʙʣ. 1.09.2015] / ʍʘʙʨʘʭʘʙʨ. ï URL: https://habrahabr.ru/company/intel/ 

blog/265679/. 
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ʊɽʍʅʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʈɽɸʃʀɿɸʎʀʀ ʉʀʉʊɽʄʓ 

ɹʈʆʅʀʈʆɺɸʅʀʗ ɸʋɼʀʊʆʈʀʁ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ 

ʋʏʈɽɾɼɽʅʀʀ 

ʀʚʘʥʦʚ ʀʥʥʦʢʝʥʪʠʡ ʇʝʪʨʦʚʠʯ 

ʩʪʫʜʝʥʪ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ), ʛ. ʗʢʫʪʩʢ 

ʇʨʦʢʦʧʴʝʚ ʄʠʭʘʠʣ ʉʝʤʝʥʦʚʠʯ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʉɺʌʋ, 
ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ), ʛ. ʗʢʫʪʩʢ 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ) ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʦʙʱʝʡ ʩʝʪʴʶ, ʚ ʮʝʣʷʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʩʣʫʞʝʙʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʜʥʠʤ ʠʟ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʷʚʣʷʝʪʩʷ ʙʨʦʥʠʨʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʘʫʜʠʪʦʨʠʡ ʚ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ, ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʦ ʚʨʝʤʷ ʫʯʝʙʳ, 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʠʣʠ ʢʨʫʧʥʳʭ ʣʝʢʮʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʤʝʱʝʥʠʡ (ʙʨʦʥʠʨʦʚʘʥʠʷ). 

ʉʧʝʢʪʨ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʧʦ ʫʯʝʪʫ ʧʦʤʝʱʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ, ʥʝ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʭ ʜʣʷ ʰʠʨʦʢʦʛʦ ʨʳʥʢʘ ʠ ʩ ʪʨʫʜʦʤ ʧʦʜʜʘʶʱʠʝʩʷ ʤʦʜʝʨʥʠʟʘʮʠʠ. ɼʘʥʥʳʝ 

ʩʠʩʪʝʤʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʛʠʙʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ 

ʥʝ ʙr ʣʠ ʩʦʩʪʘʚʣʝʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʩʪʨʘʜʘʣʘ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʜʘʥʥʳʭ 

ʩʠʩʪʝʤ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʠʥʫʩʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʜʦʙʥʳʭ RCS 

(ʘʥʛʣ. Room Control Systems, ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʧʦʤʝʱʝʥʠʡ) ʥʝ ʜʦʩʪʠʛʥʫʪʘ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʤʠʥʠʤʫʤ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ 

ʠʟ ʩʣʫʞʝʙʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʜʘʞʝ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ (ʤʝʩʷʮ) ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ. ʉʣʘʙʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ï ʵʪʦ ʩʝʨʴʝʟʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʩʪʘʨʳʭ RCS. 

ʆʩʦʙʝʥʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʠ ʩʦʯʝʪʘʝʤʦʩʪʠ ʩʠʩʪʝʤ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ, 



 

22 

 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʧʦʩʨʝʜʩʪʚʝʥʥʫʶ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʙʫʜʴ ʪʦ ʩʠʩʪʝʤʘ 

ʤʝʥʝʜʞʤʝʥʪʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ Microsoft ActiveDirectory ʠʣʠ ʦʙʣʘʯʥʘʷ ʩʣʫʞʙʘ 

AWS (ʦʪ ʢʦʤʧʘʥʠʠ Amazon). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ ʠ ʙʦʣʴʰʠʝ ʬʠʥʘʥʩʳ ʥʘ ʧʦʜʜʝʨʞʠʚʘʥʠʝ 

ʩʪʘʨʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʧʦʤʝʱʝʥʠʡ, ʪʘʢ ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʠʭʦʜʠʪʩʷ 

ʩʦʚʤʝʱʘʪʴ ʩʪʘʨʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʩ ʥʦʚʳʤʠ. ɺʜʦʙʘʚʦʢ, ʩʣʦʞʥʦ ʙʫʜʝʪ 

ʥʘʡʪʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʜʘʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʪʦʤʫ ʯʪʦ 

ʦʥʠ ʥʘʧʠʩʘʥʳ ʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷʭ ʩʪʘʨʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʫʩʪʘʨʝʚʰʠʤʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʤ  rʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʨʳʥʢʘ ʜʘʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ 

ʚʳʷʩʥʠʣʦʩʴ: ʢʨʫʧʥʳʝ ʬʠʨʤʳ ʥʘʥʠʤʘʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʫʨʦʚʥʷ çseniorè (ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ), ʢʦʪʦʨʳʝ ʧʠʰʫʪ ʩʦʙʩʪʚʝʥʥʫʶ 

ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʧʦʤʝʱʝʥʠʡ, ʧʦʜʭʦʜʷʱʫʶ ʠʤʝʥʥʦ ʜʣʷ ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ. ʕʪʦ 

ʥʝ ʚ̫ʣʷʝʪʩʷ ʧʘʥʘʮʝʝʡ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʪʘʢ ʢʘʢ ʜʘʞʝ 

ʚ ʬʝʜʝʨʘʣʴʥʳʭ ɺʋɿʘʭ ʜʣʷ ʵʪʦʛʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʩʨʝʜʩʪʚ, ʠ ʨʘʟʨʘʙʦʪʢʘ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʥʝ ʚ̫ʣʷʝʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ, ʭʦʪʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʝʡ ʠʤʝʝʪʩʷ. ʊʘʢ, 

ʤ  rʧʨʠʰʣʠ ʢ ʚr ʚʦʜʫ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʥʝʜʦʨʦʛʦʝ, ʥʦ ʙr ʩʪʨʦʝ ʠ ʧʨʦʩʪʦʝ ʨʝʰʝʥʠʝ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʝʥʝʜʞʤʝʥʪʘ ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʡ. 

ʆʧʳʪ ʙʦʣʝʝ ʤʝʣʢʠʭ ʢʦʤʧʘʥʠʡ ʧʦʜʩʢʘʟʳʚʘʝʪ: ʪʨʝʙʫʝʪʩʷ ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ 

CRM (ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ), ʢʦʪʦʨʘʷ, 

ʙʣʘʛʦʜʘʨʷ ʥʝʢʦʪʦʨʳʤ ʤʦʜʠʬʠʢʘʮʠʷʤ, ʩʧʦʩʦʙʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʠ ʚr ʧʦʣʥʷʪʴ ʚʦʟʣʦʞʝʥʥʳʝ ʥʘ ʥʝʝ ʟʘʜʘʯʠ. 

CRM-ʩʠʩʪʝʤʘ (Customer Relationship Management ʠʣʠ ʋʧʨʘʚʣʝʥʠʝ 

ʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ) ð ʵʪʦ ð ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʟʘʢʘʟʯʠʢʘʤʠ (ʢʣʠʝʥʪʘʤʠ), ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʜʘʞ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʢʝʪʠʥʛʘ ʠ ʫʣʫʯʰʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʧʫʪʝʤ 

ʩʦʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʘʭ ʠ ʠʩʪʦʨʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʥʠʤʠ, 
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ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

1. ʉʦʚʤʝʩʪʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ ʫ ʩʦʚʨʝʤʝʥʥʳʭ CRM ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ: ʜʘʥʥʳʝ ʠ ʩʝʨʚʠʩʳ ʜʦʩʪʫʧʥʳ ʧʦ ʤʥʦʞʝʩʪʚʫ ʧʨʦʪʦʢʦʣʦʚ 

ʠ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʠʜʦʚ, ʙʫʜʴ ʪʦ JSON, XML  ʠ ʜʨʫʛʠʝ ʚʠʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ; 

2. ʉʢʦʨʦʩʪʴ ï ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʫʜʝʨʞʘʥʠʷ ʢʣʠʝʥʪʦʚ ʫ ʢʦʥʢʨʝʪʥʦʡ ʬʠʨʤʳ, ʪʦ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʧʣʶʩʦʤ. ɼʘʥʥʳʝ CRM ʩʧʦʩʦʙʥʳ ʚʳʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʠʝ ʥʘʛʨʫʟʢʠ; 

3. ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ï ʣʝʛʢʦ ʜʦʙʘʚʠʪʴ ʘʫʜʠʪʦʨʠʠ ʥʦʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʥʝʦʙʭʦʜʠʤʳʡ ʤʦʤʝʥʪ; 

4. ʀʥʪʝʛʨʘʮʠʷ ï CRM ʠʟʚʝʩʪʥʳ ʬʫʥʢʮʠʷʤʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʝ 

ʩʝʨʚʠʩʳ ï ʦʪ ʧʣʘʥʠʨʦʚʱʠʢʘ ʟʘʜʘʯ ʜʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ. 

5. ʇʦʣʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ï ʩʠʩʪʝʤʘ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʦʙʷʟʘʥʥʦʩʪʠ 

ʧʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʠʩʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʩʣʫʞʝʙʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. 

 

ʇʨʠʤʝʨʥʳʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ CRM: 

 

 

ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨʥʳʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ CRM 
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ʉʧʠʩʦʢ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʨr ʥʢʝ, ʥʘʛʣʷʜʥʦ 

ʦʪʨʘʞʘʝʪʩʷ ʚ ʩʧʠʩʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʦʪ ʨʝʩʫʨʩʘ TAdviser, ʩʧʝʮʠʘʣʠʟʠ-

ʨʫʶʱʠʡʩʷ ʥʘ ʧʦʜʦʙʥʦʡ ʪʝʤʘʪʠʢʝ, ʧʦʵʪʦʤʫ ʝʛʦ ʦʮʝʥʢʫ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʢʦʤʧʝʪʝʥʪʥʦʡ. 

 

 

ʈʠʩʫʥʦʢ 2. ʈʝʡʪʠʥʛ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ CRM 

 

ʇʦ ʠʪʦʛʘʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʩʤʦʪʨʝʪʴ 

ʨʝʘʣʠʟʘʮʠʶ ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʳ ʚ ʢʘʤʧʫʩʝ ʢʦʨʧʦʨʘʮʠʠ ʄʘʡʢʨʦʩʦʬʪ (ʘʥʛʣ. 

Microsoft) ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʘ. ʈʝʘʣʠʟʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʩʠʩʪʝʤʝ MS Dynamics AX, 

ʧʦʜʧʠʩʢʘ ʥʘ ʣʠʮʝʥʟʠʶ ʢʦʪʦʨʦʡ ʠʤʝʝʪʩʷ ʫ ʉɺʌʋ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʫʶ CRM 
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ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠ ʣʁ ʙʦʤ ʜʨʫʛʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʫʯʨʝʞʜʝʥʠʠ, ʢʦʪʦʨʦʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ ʚ ʧʦʜʦʙʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. 
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ʉʃʆɾʅʆʉʊʀ ʈɸɿɺʀʊʀʗ ʊɽʍʅʆʃʆɻʀʁ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʈɽʏʀ 

ʃʦʢʪʠʦʥʦʚ ʅʠʢʠʪʘ ʇʘʚʣʦʚʠʯ 

ʤʘʛʠʩʪʨʘʥʪ 1 ʢʫʨʩʘ, ʢʘʬʝʜʨʘ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʨʘʜʠʦʪʝʭʥʠʢʘè, 
ʀʉʆʠʇ (ʌ) ɼɻʊʋ, 
ʈʌ, ʛ. ʐʘʭʪʳ 

ʃʷʰʦʚ ʄʘʢʩʠʤ ɺʘʩʠʣʴʝʚʠʯ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 
çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʨʘʜʠʦʪʝʭʥʠʢʘè, ʀʉʆʠʇ (ʬ) ɼɻʊʋ, 

ʈʌ, ʛ. ʐʘʭʪʳ 
 

ʆʜʥʦ ʠʟ ʧʝʨʚʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʙʳʣʦ ʩʦʟʜʘʥʦ  

ʚ 1952 ʛʦʜʫ. ʊʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʧʨʝʜʝʣʷʣʦ ʮʠʬʨʳ, ʧʨʦʠʟʥʝʩʝʥʥʳʝ ʯʝʣʦʚʝʢʦʤ. 

ʏʝʨʝʟ ʜʚʝʥʘʜʮʘʪʴ ʣʝʪ, ʚ 1964 ʛʦʜʫ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʩʠʩʪʝʤʘ IBM Shoebox, ʢʦʪʦʨʘʷ 

ʨʘʩʧʦʟʥʘʚʘʣʘ ʮʠʬʨʳ ʦʪ ʥʫʣʷ ʠ ʜʦ ʜʝʚʷʪʠ ʠ ʦʢʦʣʦ ʰʝʩʪʥʘʜʮʘʪʠ ʩʣʦʚ [2]. 

ɹʫʨʥʳʡ ʨʦʩʪ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʧʨʠʰʝʣʩʷ 

ʥʘ ʜʝʚʷʥʦʩʪʳʝ ʛʦʜʳ. ɺ ʪɻʦ ʚʨʝʤʷ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʧʨʦʛʨʘʤʤʳ ʨʝʯʝʚʦʛʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʩʠʥʪʝʟʘ ʨʝʯʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʢʘʯʝʩʪʚʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʙʳʣʦ ʥʘ ʦʯʝʥʴ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ ʧʦʥʠʤʘʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ. ʎʝʣʴ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 

ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʫʜʝʪ ʩʦʟʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʥʘʜʝʞʥʫʶ ʠ ʬɻʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʪʦ ʦʯʝʚʠʜʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʠ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ [6]. ʊʘʢʠʭ ʫʩʣʦʚʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʥʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʘʤʳʝ ʥʝʧʨʠʷʪʥʳʝ 

ʩʣʦʞʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: 

¶ ʇʨʦʠʟʚʦʣʴʥʦʩʪʴ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤʳ, 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʫʛʘʜʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ; 
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¶ ʉʧʦʥʪʘʥʥʘʷ ʠ ʩʙʠʚʯʠʚʘʷ ʨʝʯʴ, ʢʦʪʦʨʘʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʰʠʙʢʘʤʠ 

ʠ ʩʣʦʚʘʤʠ-ʧʘʨʘʟʠʪʘʤʠ; ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʣʦʛʠʠ ʠ ʥʘʨʫʰʝʥʠʷ ʨʝʯʠ; 

¶ ɸʢʫʩʪʠʯʝʩʢʠʝ ʠʩʢʘʞʝʥʠʷ ʠ ʧʦʤʝʭʠ ï ʢʘʢ ʩʪʘʪʠʯʝʩʢʠʝ, ʪʘʢ 

ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ; 

¶ ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʨʝʯʝʚʳʝ ʧʦʤʝʭʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʪʝʭʥʦʣʦʛʠʡ ʥʝʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʩʠʩʪʝʤʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʦʜʦʡʜʫʪ (ʵʪʦ ʢʘʩʘʝʪʩʷ ʬʫʥʢʮʠʠ 

ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʥʦʨʤʘʣʠʟʘʮʠʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ), ʪʘʢ ʢʘʢ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʢʨʳʪʳʭ 

ʤʘʨʢʦʚʩʢʠʭ ʤʦʜʝʣʝʡ, ʘ ʪɻʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʩʣʫʯʘʡʥʳʭ 

ʧʨʦʮʝʩʩʘʭ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ï 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʝʢʩʪʦʚʫʶ [3]. ʇʨʦʠʟʚʦʜʠʪʝʣʠ 

ʘʥʦʥʩʠʨʫʶʪ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʦʪʥʠ 

ʠ ʪr ʩʷʯʠ ʩʣʦʚ ʩ ʪʦʯʥʦʩʪʴʶ, ʜʦʭʦʜʷʱʝʡ ʜʦ 98%. ʆʜʥʘʢʦ ʧʦʜʦʙʥʳʝ ʟʘʷʚʣʝʥʠʷ 

ʥʝ ʙʦʣʝʝ ʯʝʤ ʤʘʨʢʝʪʠʥʛʦʚʳʡ ʭʦʜ, ʪʘʢ ʢʘʢ ʤʝʭʘʥʠʟʤʳ ʠ ʘʧʧʘʨʘʪʳ ʧʨʦʚʝʨʢʠ 

ʜʦʚʦʣʴʥʦ ʩʣʘʙʳ ʠ ʥʝʷʚʥʳ. ɺ ʩʚʷʟʠ ʩ ʪɻʠʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʨʦʙʥʦ ʧʦʷʩʥʠʪʴ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨʝʯʝʚʦʛʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ: 

¶ ʇʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ ʦʥʘ 

ʜʦʣʞʥʘ ʥʘʩʪʨʦʠʪʴʩʷ ʥʘ ʛʦʣʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʥʘʛʦʚʘʨʠʚʘʪʴ 

ʪʝʢʩʪ ʩʠʩʪʝʤʝ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʘ ʪʦ ʠ ʯʘʩʦʚ; 

¶ ɺʝʨʠʬʠʢʘʮʠʷ ʚʳʜʘʝʪ ʨʝʟʫʣʴʪʘʪ ʚ ʨʘʡʦʥʝ 5% ʦʰʠʙʦʢ; 

¶ ʇʨʦʙʣʝʤʘ ʦʤʦʥʠʤʠʠ. ʂʦʣʠʯʝʩʪʚʦ ʩʣʦʚʝʩʥʳʭ ʦʰʠʙʦʢ ʜʘʞʝ ʚ ʘʢʢʫʨʘʪʥʦ 

ʠ ʯʝʪʢʦ ʧʨʦʠʟʥʝʩʝʥʥʦʤ ʪʝʢʩʪʝ ʤʦʞʝʪ ʚʦʟʨʘʩʪʘʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ɺ ʩʚʷʟʠ 

ʩʦ ʩʣʘʙʦʡ ʦʪʣʘʜʢʦʡ ʤʝʭʘʥʠʟʤʘ ʢʦʨʨʝʢʮʠʠ ʦʰʠʙʦʢ ʙʳʩʪʨʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ 

ʧʦʜʦʙʥʳʭ ʦʰʠʙʦʢ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ (ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʨʘʟʚʝ ʯʪʦ 

ʩʦʚʩʝʤ ʥʝʣʝʧʳʝ ʪʝʢʩʪʳ); 
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¶ ʅʘʩʪʦʷʱʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʝʠʟʚʝʩʪʥʘ, ʦʜʥʘʢʦ, 

ʫʧʦʤʠʥʘʝʪʩʷ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʣʦʚ ʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ ʦʜʥʫ 

ʪʨʝʪʴ ʜʘʞʝ ʜʣʷ ʢʦʨʨʝʢʪʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʧʨʦʠʟʥʝʩʝʥʥʳʭ ʪʝʢʩʪʦʚ; 

¶ ɼʦʚʦʣʴʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʨʝʯʠ (ʚ ʧʨʝʜʝʣʘʭ ʤʠʥʫʪʳ). 

ɺʩʝ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʠʩʪʝʤʳ çʨʝʯʴ ï ʪʝʢʩʪè 

ʙʫʜʫʪ ʠʥʪʝʨʝʩʥʳ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʣʠʰʴ ʧʨʠ ʧʦʣʥʦʤ ʧʦʥʠʤʘʥʠʠ 

ʨʘʙʦʪʳ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪɻʠʭ ʩʠʩʪʝʤʘʭ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʘʜʝʢʚʘʪʥʦʡ ʨʘʙʦʪʝ ʘʧʧʘʨʘʪʘ ʧʨʦʚʝʨʢʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʠʤʝʥʠʤʦʩʪʠ 

ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ [6]. 

ʆʩʥʦʚʥʘʷ ʤʦʜʝʣʴ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ï 

ʩʢʨʳʪʘʷ ʤʘʨʢʦʚʩʢʘʷ ʤʦʜʝʣʴ. ʕʪʦ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʤʦʜʝʣʴ, ʧʨʝʜʣʦʞʝʥʥʘʷ 

ʄʘʨʢʦʚʳʤ ɸ.ɸ. ʚ 1913 ʛʦʜʫ, ʧʦʥʘʯʘʣʫ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʨʘʟʙʦʨʘ ʧʠʩʴʤʝʥʥʳʭ ʪʝʢʩʪʦʚ. ɺ 70-ʭ ʛʦʜʘʭ XX ʚʝʢʘ ʵʪʫ ʤʦʜʝʣʴ ʫʩʧʝʰʥʦ 

ʘʜʘʧʪʠʨʦʚʘʣʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ 

[2]. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚʦʟʥʠʢʘʶʪ ʜʚʘ ʚʦʧʨʦʩʘ, ï ʥʘ ʢʘʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʙʫʜʝʪ ʦʩʥʦʚʳʚʘʪʴʩʷ ʘʥʘʣʠʟ, ʠ ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʢʨʳʪʳʭ 

ʩʝʛʤʝʥʪʦʚ ʚ ʧʝʨʝʜʘʚʘʝʤʦʤ ʩʦʦʙʱʝʥʠʠ. ʉ ʧʝʨʚʳʤ ʚʦʧʨʦʩʦʤ ʚʩʝ ʜʦʚʦʣʴʥʦ 

ʧʨʦʩʪʦ, ʪʘʢ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘʚʠʩʠʪ ʦʪ ʢʦʨʨʝʢʪʥʦʛʦ ʩʙʦʨʘ 

ʠ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ 

ʦʧʠʩʳʚʘʶʪ ʨʝʯʝʚʳʝ ʩʠʛʥʘʣʳ (ʫʨʦʚʥʠ ʚ ʩʧʝʢʪʨʝ, ʢʝʧʩʪʨʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʣʠʥʝʡʥʳʡ ʧʨʦʛʥʦʟ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʚʦʙʦʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʥʝ ʠʤʝʶʪ 

ʷʚʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʨʫʛ ʧʝʨʝʜ ʜʨʫʛʦʤ. ɺʪʦʨʦʡ ʚʦʧʨʦʩ ʨʝʰʘʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩʝʛʤʝʥʪʳ ʨʝʯʠ (ʬʦʥʝʤʳ, ʘʣʣʦʬʦʥʳ 

ʠ ʪ.ʜ.) ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʬʨʘʟ, 

ʩʣʦʚ ʠ ʜʨʫʛʠʭ ʨʝʯʝʚʳʭ ʝʜʠʥʠʮ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫ ʩʝʛʤʝʥʪʦʚ ʤʘʨʢʦʚʩʢʦʡ 

ʤʦʜʝʣʠ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʝʪ ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ ʠ ʪɻʠ ʩʝʛʤʝʥʪʳ ʠʤʝʶʪ 

ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʩʤʳʩʣ. ʀʟ ʪɻʦʛʦ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʥʝʦʯʝʚʠʜʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, 

ʯʪʦ ʩʢʨʳʪʘʷ ʤʘʨʢʦʚʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʨʝʯʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʚʝʨʦʷʪʥʦʩʪʠ. 
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ʊʘʢʞʝ ʩʪʦʠʪ ʩʢʘʟʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ ʦ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ. ʇʝʨʚʠʯʥʘʷ 

ʟʘʜʘʯʘ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ï ʩʦʭʨʘʥʝʥʠʝ ʩʤʳʩʣʘ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʠʩʢʘʞʝʥʠʷʭ ʠ ʧʦʤʝʭʘʭ, ʘ ʪʘʢʞʝ ʩʠʪʫʘʮʠʦʥʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʷ ʨʝʯʠ. ʇʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʘʜʝʞʥʦʡ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʥʮʠʧʳ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʧʨʠʟʥʘʢʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚʭʦʜʥʦʛʦ ʨʝʯʝʚʦʛʦ 

ʩʠʛʥʘʣʘ. ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʩʠʩʪʝʤʳ ʧʨʠʟʥʘʢʦʚ ʙʫʜʫʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʪʝʢʩʪʘʤʠ (ʧʦʤʝʭʦʚʳʡ, ʧʨʘʛʤʘʪʠʯʝʩʢʠʡ, 

ʩʝʤʘʥʪʠʯʝʩʢʠʡ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʨʘʟʫ 

ʠʩʢʣʶʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ, ʦʜʥʘʢʦ, ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʝʪʦʜʳ 

ʤʦʞʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʥʠʟʰʝʤ ʫʨʦʚʥʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ.  

ʇʦʜʳʪʦʞʠʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʛʣʘʚʥʳʝ ʧʨʦʙʣʝʤʳ 

ʢʦʥʮʝʧʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ. ʇʝʨʚʘʷ ʧʨʦʙʣʝʤʘ ï ʢʘʢ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʤʦʜʝʣʴ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, ʝʩʣʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʧʫʣʷʨʥʫʶ, ʥʦ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʫʶ 

ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʤʦʜʝʣʴ? ʊʫʪ ʤʥʦʛʦʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 

ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ. ʇʝʨʩʧʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʚ ʪɻʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʫʯʝʥʦʛʦ ʅʘʩʳʧʥʦʛʦ ɺ.ɺ. [7]. ɺʪʦʨʘʷ 

ʧʨʦʙʣʝʤʘ ï ʥʘ ʯʝʤ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʚʳʙʦʨ ʦʧʠʩʘʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʨʝʯʝʚʦʛʦ 

ʩʠʛʥʘʣʘ? ʕʪʘ ʧʨʦʙʣʝʤʘ ʪʝʩʥʦ ʛʨʘʥʠʯʠʪ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦʥʠʤʘʥʠʷ ʯʝʣʦʚʝʢʦʤ 

ʧʨʦʮʝʩʩʦʚ ʨʝʯʝʦʙʨʘʟʦʚʘʥʠʷ. ɿʜʝʩʴ ʙʦʣʴʰʠʝ ʥʘʜʝʞʜʳ ʧʦʜʘʝʪ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ 

ʨʝʯʠ, ʥʦ ʧʦʢʘ ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʘʢʫʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʯʠ [5]. ʊʘʢʞʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʳʛʣʷʜʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ [1]. ʊʨʝʪʴʷ ʧʨʦʙʣʝʤʘ 

ï ʧʨʦʙʣʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʨʚʠʯʥʳʭ ʨʝʯʝʚʳʭ ʧʨʠʟʥʘʢʦʚ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʫʨʦʚʥʷʤʠ (ʩʝʤʘʥʪʠʢʘ, ʧʨʘʛʤʘʪʠʢʘ) ʧʨʠ ʦʪʢʘʟʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʣʠʥʝʡʥʦʡ 

ʤʦʜʝʣʠ ʚʭʦʜʥʦʛʦ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ. ɿʜʝʩʴ ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʝʪʩʷ 

ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʦʙʣʝʤ ʦʤʦʥʠʤʠʠ, çʩʣʦʚʝʩʥʦʛʦ ʤʫʩʦʨʘè, ʧʦʤʝʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, 

ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ, ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ. 
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ɼʣʷ ʨʝʰʝʥʠʷ ʥʝʙʦʣʴʰʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʣʶʙʫʶ (ʜʘʞʝ ʩʘʤʫʶ ʧʨʦʩʪʫʶ) ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʤʝʥʠʤʘ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʅʦ ʜʣʷ ʛʣʦʙʘʣʴʥʳʭ ʟʘʜʘʯ ʨʝʯʝʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ ʢʦʤʧʴʶʪʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʤʝʭʘʥʠʟʤʳ ʨʘʙʦʪʳ ʨʝʯʝʚʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 
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ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ  

ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʇʈʆʎɽʉʉɸ ɺʓɹʆʈɸ ʀʉʇʆʃʅʀʊɽʃʗ 

ʇʆ ʋʉʊʈɸʅɽʅʀʖ ʀʅʎʀɼɽʅʊɸ 

ʄʠʢʣʷʝʚ ɽʚʛʝʥʠʡ ʄʘʢʩʠʤʦʚʠʯ 

ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ, ʂʘʬʝʜʨʘ: ʂɹ-4. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, 
ʄʊʋ, 

ʈʌ, ʛ. ʄʦʩʢʚʘ 

ʄʦʨʦʟʦʚʘ ʊʘʪʴʷʥʘ ʖʨʴʝʚʥʘ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʄʊʋ, 
ʈʌ, ʛ. ʄʦʩʢʚʘ 

 

ɺʝʩʴ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ, ʩʦʟʜʘʥʥʳʡ ʯʝʣʦʚʝʢʦʤ, ʩʦʩʪʦʠʪ ʠʟ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, 

ʧʦʜʣʝʞʘʱʠʭ ʦʙʩʣʫʞʠʚʘʥʠʶ. ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ 

ʷʚʣʷʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʝʪʝʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [3, ʩ.930] 

ʠ ʦʙʲʝʢʪʦʚ ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʪʝʤ ʯʪʦ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʜʩʠʩʪʝʤ ʟʘʯʘʩʪʫʶ ʥʘʭʦʜʠʪʩʷ ʚ ʩʬʝʨʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʣʶʜʝʡ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʦʪʨʫʜʥʠʢʘʤ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʢʦʤʧʣʝʢʩʦʚ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʝʞʝʜʥʝʚʥʦ ʧʨʠʭʦʜʠʪʩʷ ʦʙʨʘʙʘʪʳʚʘʪʴ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʯʝʪʘ ʨʝʤʦʥʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [2], ʦʩʦʙʝʥʥʦ 

ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʨʘʩʧʨʝʜʝʣʸʥʥʦʩʪʠ ʙʘʣʘʥʩʦʜʝʨʞʘʪʝʣʝʡ. ʈʝʘʣʴʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʟʘʤʝʥʦʡ 

ʵʣʝʤʝʥʪʦʚ, ʠʩʯʝʨʧʘʚʰʠʭ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʝʩʫʨʩ [1, ʩ.77]. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, 

ʯʪʦ ʧʨʠ ʧʦʜʦʙʥʦʤ ʧʦʜʭʦʜʝ ʦʯʝʥʴ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʠʥʮʠʜʝʥʪʳ ʥʘ ʦʙʲʝʢʪʘʭ 

ʙʘʣʘʥʩʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʘʨʫ ʣʝʪ 

ʚ ʄʦʩʢʚʝ ʚʳʷʚʣʝʥʦ ʩʠʣʘʤʠ ʚʦʣʦʥʪʝʨʦʚ ʙʦʣʝʝ 1 ʤʣʥ. ʠʥʮʠʜʝʥʪʦʚ. ʂ ʪɻʠʤ 

ʠʥʮʠʜʝʥʪʘʤ ʦʪʥʦʩʠʪʴʩʷ ʪʘʢʠʝ ʩʦʙʳʪʠʷ, ʢʘʢ ʧʦʜʪʦʧʣʝʥʠʷ, ʷʤʳ, ʨʘʟʤʳʪʠʷ, 

ʦʙʨʳʚʳ ʩʠʣʦʚʳʭ ʢʘʙʝʣʝʡ ʠ ʧʨʦʨʳʚʳ ʪʨʫʙ ʛʦʨʷʯʝʛʦ ʠ ʭʦʣʦʜʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʘʚʘʨʠʠ ʥʘ ʛʘʟʦʚʳʭ ʦʙʲʝʢʪʘʭ. ʊʘʢʞʝ ʥʘʜʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʵʪʦ 

ʠʥʮʠʜʝʥʪʳ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʝʩʧʝʮʠʘʣʠʩʪʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʞʝ ʠʥʮʠʜʝʥʪʦʚ, 

ʚʢʣʶʯʘʷ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʩʣʫʞʙʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ 
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ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʜʘʥʥʳʤʠ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʚʳʰʝʫʢʘʟʘʥʥʦʝ ʯʠʩʣʦ ʚ 3 ʠ ʙʦʣʝʝ ʨʘʟ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʫʩʪʨʘʥʝʥʠʝ 

ʠʥʮʠʜʝʥʪʘ ʚʝʜʝʪʩʷ ʜʚʫʤʷ ʵʢʩʪʝʥʩʠʚʥʳʤʠ ʧʫʪʷʤʠ: 

1. ɽʩʣʠ ʩʠʪʫʘʮʠʷ ʥʝʘʚʘʨʠʡʥʘʷ, ʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʣʦʞʠʪʴʩʷ ʥʘ ʧʣʝʯʠ 

ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʩʣʫʞʙ, ʘ ʝʩʣʠ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ ʢʦʨʨʝʢʪʥʳʤʠ, ʦʜʥʦʛʦ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʜʠʩʧʝʪʯʝʨʘ, ʢʦʪʦʨʳʡ ʤʝʪʦʜʠʯʥʦ ʦʙʟʚʘʥʠʚʘʝʪ ʨʝʤʦʥʪʥʳʝ ʩʣʫʞʙʳ 

ʚ ʥʘʜʝʞʜʝ ʥʘʡʪʠ ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʤʘʩʪʝʨʘ, ʛʦʪʦʚʦʛʦ ʚʟʷʪʴʩʷ ʟʘ ʫʩʪʨʘʥʝʥʠʝ 

ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. 

2. ɺ ʩʣʫʯʘʝ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʤʝʩʪʦ ʚʳʟʳʚʘʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʩʣʫʞʙʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʫʪʝʤ 

ʚʠʟʫʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ. ʅʘʜʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʘʚʘʨʠʡʥʘʷ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʙʳʩʪʨʦʛʦ 

ʫʩʪʨʘʥʝʥʠʷ, ʧʦʵʪʦʤʫ ʚʳʝʟʞʘʶʪ ʥʝ ʩʚʝʨʭʢʦʤʧʝʪʝʥʪʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʥʘ ʢɻʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʚʝʣʦʩʠʧʝʜʘʭ, ʘ ʨʝʤʦʥʪʥʳʝ ʙʨʠʛʘʜʳ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʯʝʣʦʚʝʢ, ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʤʘʰʠʥʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʥʦʩʷʱʠʭʩʷ 

ʢ ʛʨʫʟʦʚʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʠ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʳʭ ʩʧʝʮʩʨʝʜʩʪʚʘʤʠ, ʯʪʦ ʚʣʠʷʝʪ 

ʥʝ ʪʦʣʴʢʦ ʥʘ ʢɻʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʛʦʨʦʜʝ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʚʳʰʝʥʥʳʡ ʠʟʥʦʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʚʳʙʦʨʘ ʠʩʧʦʣʥʠʪʝʣʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʠʥʮʠʜʝʥʪʘ, ʦʙʝʩʧʝʯʠʚ ʘʣʛʦʨʠʪʤ ʪʘʢʠʤʠ 

ʢʘʯʝʩʪʚʘʤʠ, ʢʘʢ: 

1. ʆʜʥʦʟʥʘʯʥʦʩʪʴ ʧʨʠ ʚʳʙʦʨʝ ʠʩʧʦʣʥʠʪʝʣʷ. 

2. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ. 

3. ʈʘʚʥʦʤʝʨʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʚ ʦʙʱʝʤ ʚʠʜʝ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʝʡʰʝʤ 

ʚʘʨʠʘʥʪʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʮʳ ʨʝʰʝʥʠʡ ʧʦ ʩʪʦʣʙʮʘʤ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠʣʠ ʩʦʪʨʫʜʥʠʢʠ, ʘ ʧʦ ʩʪʨʦʢʘʤ ʚʠʜʳ 

ʨʘʙʦʪ. ɺ ʪɻʦʤ ʩʣʫʯʘʝ ʨʝʰʝʥʠʝ ʩʚʦʜʠʪʩʷ ʢ ʘʣʛʦʨʠʪʤʘʤ ʧʦʠʩʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʚ ʤʘʪʨʠʮʝ. 
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ɺ ʦʙʱʝʤ ʚʠʜʝ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ w1,w2, w3,é.,wi ʚʠʜʳ ʨʘʙʦʪ, ʘ ʯʝʨʝʟ e1, e2, 

e3,é., ej: ʠʩʧʦʣʥʠʪʝʣʝʡ. ʉʦʟʜʘʜʠʤ ʙʠʥʘʨʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʧʦ ʩʪʨʦʢʘʤ 

ʨʘʩʧʦʣʦʞʠʤ ʚʠʜʳ ʨʘʙʦʪ, ʧʦ ʩʪʦʣʙʮʘʤ ï ʠʩʧʦʣʥʠʪʝʣʝʡ. 

ʊʘʙʣʠʮʘ 1.  

ʄʘʪʨʠʮʘ ʚʳʙʦʨʘ 

 e1 e2 é. ej 

w1 1 0  0 

w2 0 1  0 

é     

wi 0 0  1 

 

ɺ ʩʘʤʦʤ ʧʨʦʩʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʨʘʙʦʪ ʩʫʱʝʩʪʚʫʝʪ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ, ʪʦ ʤʘʪʨʠʮʫ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ, ʪ.ʝ., ʜʣʷ ʣʶʙʦʛʦ ʚʠʜʘ ʨʘʙʦʪ wi ʩʫʱʝʩʪʚʫʝʪ 

ʠ ʝʜʠʥʩʪʚʝʥʝʥ ʠʩʧʦʣʥʠʪʝʣʴ ʨʘʙʦʪ ej: "wi $ ej (1). 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪ, ʢʦʛʜʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʨʘʙʦʪʫ ʚʳʧʦʣʥʷʝʪ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ 

ʢ ʠʩʧʦʣʥʠʪʝʣʶ. ɽʩʣʠ ʵʪʠ ʫʩʣʦʚʠʷ ʥʝ ʚr ʧʦʣʥʷʶʪʩʷ, ʪʦ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ, ʚʳʟʚʘʥʥʘʷ ʪʝʤ, ʯʪʦ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʨʘʙʦʪʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʘʟʣʠʯʥʳʝ ʠʩʧʦʣʥʠʪʝʣʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʣʶʙʦʛʦ ʚʠʜʘ ʨʘʙʦʪ wi ʩʫʱʝʩʪʚʫʝʪ n-ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʧʦʣʥʠʪʝʣʝʡ ʨʝʰʝʥʠʝ (1) ʧʨʠʥʠʤʘʝʪ ʚʠʜ: "wi $ ej1, ej4, é, ejn (2). 

ɼʘʣʴʥʝʡʰʠʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʘʣʛʦʨʠʪʤʘ ʚʘʨʠʘʪʠʚʝʥ ʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʯʠʥ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʥʘ ʚr ʧʦʣʥʝʥʠʝ ʦʜʥʦʡ ʨʘʙʦʪʳ.  

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʘʨʠʘʥʪ, ʢʦʛʜʘ ʟʘ ʢʘʞʜʳʤ 

ʠʟ ʠʩʧʦʣʥʠʪʝʣʝʡ ʟʘʢʨʝʧʣʝʥ ʥʝʢʘʷ ʟʦʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ɺ ʪɻʦʤ ʩʣʫʯʘʝ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ ʩʦʟʜʘʝʪʩʷ ʛʝʦʟʦʥʘ ʩʬʝʨʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʇʦʩʣʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʟʦʥʳ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʝʡ 

ʨʘʙʦʪʘʝʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

1. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʙʠʥʘʨʥʦʡ ʤʘʪʨʠʮʝ ʬʦʨʤʠʨʫʝʪʩʷ ʬʦʨʤʫʣʘ (2). 

2. ɻʝʦʧʨʠʚʷʟʢʘ ʠʥʮʠʜʝʥʪʘ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʛʝʦʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʠ ʧʦʣʫʯʘʝʤ ʦʜʥʦʟʥʘʯʥʳʡ ʚʳʙʦʨ ʠʩʧʦʣʥʠʪʝʣʷ. 
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ɹʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʳʧʦʣʥʠʪʴ 

ʦʜʥʫ ʠ ʪʫ ʞʝ ʨʘʙʦʪʫ ʤʦʛʫʪ ʥʝʩʢʦʣʴʢʦ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʩʚʦʙʦʜʥʦʛʦ. ɺ ʪɻʦʤ ʩʣʫʯʘʝ ʜʦʙʘʚʠʤ ʚ ʩʦʟʜʘʥʥʫʶ ʨʘʥʝʝ ʤʘʪʨʠʮʫ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʪʦʣʙʝʮ t, ʟʘʧʦʣʥʠʚ ʝʛʦ ʟʥʘʯʝʥʠʷʤʠ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʥʘ ʚr ʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ: 

ʊʘʙʣʠʮʘ 2.  

ʄʘʪʨʠʮʘ ʚʳʙʦʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʚʨʝʤʷ ʫʩʪʨʘʥʝʥʠʷ 

 t e1 e2 é. ej 

w1 t1 1 0  0 

w2 t2 0 1  0 

é      

wi ti 0 0  1 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʣʘʥʩʦʜʝʨʞʘʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦ ʤʘʩʩʠʚʫ, ʦʙʥʦʚʣʷʝʤʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ: 

1. ʇʨʠ ʟʘʧʫʩʢʝ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʪʨʠʮʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʨʠʮʳ 2, 

ʥʦ ʟʥʘʯʝʥʠʷ ʷʯʝʝʢ ʫʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝ ʚ ʙʠʥʘʨʥʦʤ ʚʠʜʝ, ʘ ʚ ʚʠʜʝ ʜʘʪʳ 

ʠ ʚʨʝʤʝʥʠ. 

2. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʷʯʝʡʢʠ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʨʘʚʥʦ ʥʫʣʶ, ʪʦ ʦʥʦ 

ʟʘʧʦʣʥʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʮʠʜʝʥʪʘ ʩ ʧʨʠʙʘʚʣʝʥʠʝʤ 

ʩʨʦʢʘ ʫʩʪʨʘʥʝʥʠʷ. 

3. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʥʘʣʦʛʠʯʥʦʛʦ ʠʥʮʠʜʝʥʪʘ ʧʦʠʩʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʞʝ 

ʩ ʫʯʝʪʦʤ, ʪʦʛʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʷʯʝʝʢ ʥʝʥʫʣʝʚʳʝ ʠ ʠʟ ʤʘʩʩʠʚʘ ʨʝʰʝʥʠʡ (2), 

ʚʳʙʠʨʘʝʪʩʷ ʪʦ ʟʥʘʯʝʥʠʝ ej, ʫ ʢʦʪʦʨʦʛʦ ʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ij  ʤʠʥʠʤʘʣʴʥʦ, ʣʠʙʦ 

ʥʫʣʝʚʦʝ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʘʣʛʦʨʠʪʤʘ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ 

ʫʩʪʨʘʥʝʥʠʷ ʠʥʮʠʜʝʥʪʘ: 

1. ʆʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʥʠʪʝʣʝʡ 

2. ʆʧʝʨʘʪʠʚʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʦʟʥʠʢʰʠʝ ʧʨʦʙʣʝʤʳ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 90ï100% 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ [4, ʩ.99]. ʈʝʘʣʠʟʘʮʠʶ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 
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ʦʙʲʝʤʦʚ ʨʘʙʦʪʳ ʟʘ ʩʯʝʪ ʫʩʣʦʞʥʝʥʠʷ ʬʫʥʢʮʠʠ ʚʳʙʦʨʘ, ʩʜʝʣʘʚ ʝʝ ʟʘʚʠʩʷʱʝʡ 

ʥʝ ʪʦʣʴʢʦ ʦʪ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʘ ij , ʥʦ ʠ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʛʦ 

ʥʘ ʨʘʙʦʪʫ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʘ ʙʦʣʴʰʘʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ, ʚ ʤʦʤʝʥʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʮʠʜʝʥʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʪʨʦʢʘ ʩʦ ʟʥʘʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʥʠʪʝʣʶ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʝʩʪʘ ʘʚʘʨʠʠ 

tj ʠ ʚ ʪɻʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʥʠʪʝʣʴ ʚʳʙʠʨʘʝʪʩʷ ʪʦʪ, ʫ ʢʦʪʦʨʦʛʦ ʩʫʤʤʘ ʵʣʝʤʝʥʪʦʚ ij+tʯ 

ʤʠʥʠʤʘʣʴʥʘ.  

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ï 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʢʦʤʧʣʝʢʩʘ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦ ʫʩʪʨʘʥʝʥʠʶ 

ʠʥʮʠʜʝʥʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʦʙʲʝʢʪʘʭ ʙʘʣʘʥʩʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʩʧʦʣʥʠʪʝʣʷ ʠʥʮʠʜʝʥʪʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʟʜʘʥʥʦʡ ʙʠʥʘʨʥʦʡ ʤʘʪʨʠʮʳ. ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʣʴʥʝʡʰʠʝ 

ʚʘʨʠʘʥʪʳ ʨʘʟʚʠʪʠʷ ʘʣʛʦʨʠʪʤʘ, ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʭ ʬʘʢʪʦʨʦʚ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʠʪʶʰʦʚ ɸ.ɸ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʟʥʦʩʘ ʵʣʝʤʝʥʪʦʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ // ɺʝʩʪʥʠʢ ʀɻʕʋ. ï 2010 ˉ 3. ï ʉ. 77ï81. 

2. ʇʘʥʪʝʣʝʝʚ ɺ.ɺ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪ ʨʝʤʦʥʪʥʳʭ ʩʣʫʞʙ ï [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ www.vstu.ru/files/portfolio/11105/1.pdf (ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 09.06.16). 

3. ʇʨʘʚʠʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦʜʢʣʶʯʝʥʠʷ 

ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢ ʩʝʪʷʤ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ: ʫʪʚ. ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩ. ʌʝʜʝʨʘʮʠʠ  

ʦʪ 13.02.2006 ˉ 83 // ʉʦʙʨ. ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩ. ʌʝʜʝʨʘʮʠʠ. ï 2006. ï ˉ 8, 

ʩʪ.950 . ï ʉ. 930ï931. 

4. ʊʦʤʧʩʦʥ ɸ.ɸ., ʉʪʨʠʢʣʝʥʜ ɸ.ɼ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪ ʢʦʥʮʝʧʮʠʠ 

ʠ ʩʠʪʫʘʮʠʠ. 12-ʝ ʠʟʜ., ï ʄ.: ɺʠʣʴʷʤʩ, 2006. 924 ʩ. 
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ʈɸɿɺʀʊʀɽ ʇʈʆʎɽʉʉʆʈʆɺ ʀ ʀʍ ʈʆʃʔ ɺ ɾʀɿʅʀ ʇʂ ʉɽɻʆɼʅʗ 

ʇʣʝʩʦʚʩʢʠʭ ɻʘʣʠʥʘ ɸʨʪʫʨʦʚʥʘ 

ʩʪʫʜʝʥʪ, ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ), 

ʈʌ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʦʟʜʘʥʠʝ ʧʨʦʮʝʩʩʦʨʦʚ 

ʠ ʠʭ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʙʝʟ ʢʦʪʦʨʳʭ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʥʝ ʙr ʣʦ ʩʝʛʦʜʥʷʰʥʝʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʚʠʪʠʶ ʠ ʩʦʟʜʘʥʠʶ ʧʨʦʮʝʩʩʦʨʦʚ. ɺ ʧʨʦʚʝʜʝʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʮʝʩʩʦʨʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʮʝʩʩʦʨ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ, ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, 

ʪʨʘʥʟʠʩʪʦʨ, ʪʘʢʪʦʚʘʷ ʯʠʩʪʦʪʘ, ʧʘʤʷʪʴ. 

 

ʉʝʛʦʜʥʷ ʚ ʧʨʦʜʘʞʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʨʘʟʥʳʭ ʧʦ ʩʪʦʠʤʦʩʪʠ ʠ ʧʦ ʥʘʙʦʨʫ ʚʳʧʦʣʥʷʝʤʳʭ ʠʤʠ 

ʬʫʥʢʮʠʡ [1]. 

ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩʪʘʣ ʫʞʝ ʯʘʩʪʴʶ ʧʦʚʩʝʜʥʝʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʯʝʣʦʚʝʢʘ, ʧʨʝʜʩʪʘʚʠʪʴ ʨʘʙʦʪʫ ʠ ʙr ʪ ʙʝʟ ʥʝʛʦ ʩʝʡʯʘʩ ï ʫʞʝ ʧʨʦʙʣʝʤʘʪʠʯʥʦ.  

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʥʝʜʨʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʢʘʢ 

ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʨʠ ʵʪʦʤ ʨʘʙʦʪʘ ʧʦ ʩʙʦʨʫ, 

ʭʨʘʥʝʥʠʶ, ʦʙʨʘʙʦʪʢʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʣʘ ʥʘʤʥʦʛʦ ʧʨʦʱʝ, 

ʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʫʜʦʙʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ çʯʝʣʦʚʝʢ ï ʕɺʄè [6]. 

çʄʦʟʛʦʤè ʣʶʙʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʨ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʧʘʤʷʪʠ ʠ ʨʫʢʦʚʦʜʠʪ ʨʘʙʦʪʦʡ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ 

ʢʦʤʧʴʶʪʝʨʘ. ʏʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ, ʪʝʤ ʚʳʰʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ 

ʢʦʤʧʴʶʪʝʨʘ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʦʨʦʚ 

ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʠʭ ʧʦʷʚʣʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʦʨʦʚ 

ʇʨʦʮʝʩʩʦʨ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʊʘʢʪʦʚʘʷ 

ʯʘʩʪʦʪʘ 

ʂʦʣ-ʚʦ 

ʷʜʝʨ 

ʂʦʣʠʯʝʩʪʚʦ 

ʪʨʘʥʟʠʩʪʦʨʦʚ 
ʊʝʭʧʨʦʮʝʩʩ ʈʘʟʲʸʤ 

Intel-4004 ʦʢʦʣʦ 125ʢɻʮ - 2250 10000 (10 ʤʢʤ) 

ʤʠʢʨʦʩʭʝʤʘ 

ʚʧʘʠʚʘʣʘʩʴ 

ʚ ʧʝʯʘʪʥʫʶ ʧʣʘʪʫ  

Intel-8008 200 ʢɻʮ  - 3500 10000 (10 ʤʢʤ) 

ʤʠʢʨʦʩʭʝʤʘ 

ʧʨʠʧʘʠʚʘʣʘʩʴ 

ʢ ʧʣʘʪʝ 

Intel-8086 4ï10 ʄɻʮ - 29 000 
3000 ʥʤ (3 

ʤʢʤ) 
DIP-40 

Intel 80386 16ï40 ʄɻʮ - 275 000 1500 ʥʤ 

ɻʥʝʟʜʦ ʪʠʧʘ 

ñSocketò ʠʣʠ 

ʧʨʠʧʘʠʚʘʣʩʷ ʢ ʧʣʘʪʝ 

Intel-Pentium 60ï66 ʄɻʮ 1 3,1 ʤʣʥ 800 ʥʤ Socket 4 

Duron 600ï950ʄɻʮ 1 25 ʤʣʥ 180 ʥʤ Socket A 

Core i5 1,2ï4,02 ɻɻʮ 2 ʠʣʠ 4 177 ʤʣʥ 45ï14 ʥʤ Socket H (LGA 1156) 

Core i7 1.07ï4.2 ɻɻʮ 
2, 4, 6 

ʠʣʠ 8 
774 ʤʣʥ 45ï14 ʥʤ Socket B  

 

ʊʘʢʦʝ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʨʦʚ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ 

ʢʦʤʧʘʥʠʠ Intel, ʩʦʟʜʘʚʰʝʡ ʚ 1971-ʤ ʛʦʜʫ ʧʝʨʚʳʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ. 

ʇʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ʧʨʦʮʝʩʩʦʨʦʚ ï ʵʪʦ ʧʝʨʠʦʜ ʩ 40-ʭ ʧʦ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ 

50-ʭ ʛʦʜʦʚ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʨʦʚ 

ʥʘ ʣɻʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʤ ʨʝʣʝ, ʚʘʢʫʫʤʥʳʭ ʣʘʤʧʘʭ ʠ ʬʝʨʨʠʪʦʚʳʭ ʩʝʨʜʝʯʥʠʢʘʭ 

(ʫʩʪʨʦʡʩʪʚʘ ʧʘʤʷʪʠ). ɼʣʷ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ, ʵʪʦ ʙʳʣ ʙʦʣʴʰʦʡ ʩʢʘʯʦʢ ʚʧʝʨʸʜ 

ʚ ʩʪʦʨʦʥʫ ʧʦʩʪʨʦʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ɺʝʩʴʤʘ ʪʠʧʠʯʥʳʤ ʜʣʷ ʪʘʢʠʭ 

ʘʨʭʘʠʯʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʷʚʣʷʣʦʩʴ ʦʙʠʣʴʥʦʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ, ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ 

ʨʘʙʦʪʳ ʠ ʥʘʜʸʞʥʦʩʪʴ ʚ ʮʝʣʦʤ.  

ɺʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ ʧʨʦʮʝʩʩʦʨʦʚ ï ʪʨʘʥʟʠʩʪʦʨʥʳʡ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ. 

ʇʨʦʮʝʩʩʦʨʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʦʝʢ ʥʘ ʧʨʠʤʠʪʠʚʥʳʭ 

ʧʣʘʪʘʭ, ʠʤʝʶʱʠʭ ʩʭʦʜʩʪʚʦ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʘʪʝʨʠʥʩʢʠʤʠ ʧʣʘʪʘʤʠ. ɹʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʫʚʝʣʠʯʠʣʦʩʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʠ ʥʘʜʸʞʥʦʩʪʴ, ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ 

ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ. 
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ʊʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʨʝʜʠʥʫ 60-ʭ ʛʦʜʦʚ, ʢʦʪʦʨʦʝ 

ʦʪʤʝʪʠʣʦʩʴ ʩʦʟʜʘʥʠʝʤ ʧʨʦʮʝʩʩʦʨʥʳʭ ʤʠʢʨʦʩʭʝʤ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ 

ʙʳʣʦ ʪʠʧʠʯʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʥʠʟʢʦʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʩʭʝʤ, ʩʦʜʝʨʞʘʱʠʭ 

ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʨʝʟʠʩʪʦʨʥʳʝ ʠ ʪʨʘʥʟʠʩʪʦʨʥʳʝ ʩʭʝʤʳ.  

ʏʝʪʚʝʨʪʦʝ ʧʦʢʦʣʝʥʠʝ ʧʨʦʮʝʩʩʦʨʦʚ ʦʪʤʝʯʘʝʪ ʵʪʘʧ ʩʦʟʜʘʥʠʷ ʢʨʠʩʪʘʣʴʥʦʡ 

ʤʠʢʨʦʩʭʝʤʳ, ʢʦʪʦʨʘʷ ʚʤʝʱʘʣʘ ʚ ʩʝʙʷ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʪ ʛʣʘʚʥʳʭ ʧʨʦʮʝʩʩʦʨʥʳʭ 

ʙʣʦʢʦʚ ʠ ʣɻʝʤʝʥʪʦʚ. ɺ 1971 ʛʦʜ ʦʪʤʝʪʠʣʩʷ ʚ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʪʝʤ, ʯʪʦ, 

ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʠʥʞʝʥʝʨʦʚ ʢʦʤʧʘʥʠʠ Intel, ʤʠʨʫ ʙʳʣ ʜʘʥ ʧʝʨʚʳʡ ʚ ʩʚʦʸʤ 

ʨʦʜʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ Intel-4004, ʠʤʝʶʱʠʡ 4 ʨʘʟʨʷʜʥʦʩʪʠ ʠ ʩʦʩʪʦʷʱʠʡ  

ʠʟ 2,3 ʪʳʩʷʯʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ. ɽʛʦ ʪʘʢʪʦʚʘʷ ʯʠʩʪʦʪʘ ʙʳʣʘ  

108 ʢʠʣʦʛʝʨʮ ð ʯʪʦ ʷʚʣʷʝʪʩʷ 0,108 ʤʝʛʘʛʝʨʮ (ʄɻʮ) ʠʣʠ 0,000108 ʛʠʛʘʛʝʨʮ 

(ɻɻʮ). ʉʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʠʤʝʨʥʦ ʚ ʪɻʦ ʚʨʝʤʷ, ʧʦʢʦʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʨʦʚ 

ʟʘʚʝʨʰʘʝʪʩʷ, ʠ ʤʠʢʨʦʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʧʦ ʧʦʢʦʣʝʥʠʷʤ.  

ɺʩʢʦʨʝ, ʚ 1974-ʤ ʛʦʜʫ, ʙʝʟʫʩʣʦʚʥʳʡ ʥʦʚʘʪʦʨ ʠ ʤʦʥʦʧʦʣʠʩʪ ʥʘ ʨr ʥʢʝ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʜʥʷʣʠ ʧʣʘʥʢʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ 

ʚʳʰʝ, ʩʦʟʜʘʚ 64-ʭ ʢʠʣʦʙʘʡʪʥʳʡ Intel-8080, ʚʤʝʱʘʶʱʠʡ ʚ ʩʝʙʷ 6 ʪʳʩʷʯ 

ʪʨʘʥʟʠʩʪʦʨʦʚ [7]. ʅʝʙʝʟʳʟʚʝʩʪʥʳʡ ʢʦʤʧʴʶʪʝʨ çɸʣʴʪʘʠʨ 8800è ʧʨʦʠʟʚʦʜʠʣ ʩʚʦʠ 

ʚʳʯʠʩʣʝʥʠʷ ʥʘ ʙʘʟʝ ʠʤʝʥʥʦ ʵʪʦʛʦ çʢʘʤʥʷè. 

ʉʧʫʩʪʷ ʯʝʪʳʨʝ ʛʦʜʘ, ʦʯʝʨʝʜʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ Intel 

8086, ʚʢʣʶʯʘʶʱʠʡ ʢʦʤʧʣʝʢʪ ʢʦʤʘʥʜ ʭ86, ʩʪʘʚʰʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʙʘʟʠʩʦʤ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ. ɼʘʥʥʳʡ ʧʨʦʜʫʢʪ 

ʧʨʦʛʨʝʩʩʘ ʚʳʧʦʣʥʷʣ ʩʚʦʠ ʬʫʥʢʮʠʠ ʥʘ ʯʘʩʪʦʪʝ 5 ʄɻʮ, ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ  

29 ʪʳʩʷʯ ʪʨʘʥʟʠʩʪʦʨʦʚ. ɸʜʨʝʩʦʚʘʪʴ 1024 Kʙ ʧʘʤʷʪʠ ï ʙʳʣʦ ʜʣʷ ʥʝʛʦ 

ʝʩʪʝʩʪʚʝʥʥʦ, ʪʘʢ ʢʘʢ ʰʠʥʘ ʘʜʨʝʩʘ ʩʦʩʪʦʷʣʘ ʫʞʝ ʠʟ 20-ʠ ʨʘʟʨʷʜʦʚ.  

275-ʶ ʪʳʩʷʯʘʤʠ ʪʨʘʥʟʠʩʪʦʨʦʚ ʧʦʢʦʨʠʣ ʫʤʳ ʚʩʝʭ ʧʨʠʯʘʩʪʥʳʭ 

ʢ ʚr ʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʥʦʚʦʷʚʣʝʥʥʳʡ Intel 80386, ʧʦʣʫʯʠʚʰʠʡ ʩʚʦʶ ʞʠʟʥʴ 

ʩʝʨʝʜʠʥʝ 80-ʭ ʛʦʜʦʚ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʦʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ, ʜʘʥʥʘʷ ʚʝʨʩʠʷ 

ʧʨʦʮʝʩʩʦʨʘ ʠʤʝʣʘ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʫʶ ʟʘʱʠʪʫ, ʘ ʠhʨʦʢʘʷ 32-ʭ ʙʠʪʥʘʷ 

ʘʜʨʝʩʘʮʠʷ ʜʘʚʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʧʣʦʪʴ ʜʦ 4 ɻʙ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ, ʧʣʶʩʦʤ ʢʦ ʚʩʝʤʫ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦʜʜʝʨʞʢʘ ʧʨʠʤʝʥʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ 
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ʧʘʤʷʪʠ. ʇʨʦʠʟʚʦʜʠʣʩ ̫ʦʥ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 1,5 ʤʢʤ, ʘ ʨʘʙʦʪʘʣ ʥʘ ʯʘʩʪʦʪʝ ʦʪ 16 ʜʦ 

40 ʤʝʛʘʛʝʨʮ. ʇʦʜʦʙʥʳʝ ʧʨʦʮʝʩʩʦʨʳ ʧʦʣʥʦʩʪʴʶ ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʤʦʜʝʣʠ 

ʨʝʛʠʩʪʨʦʚ. ɺ ʪɻʦ ʞʝ ʚʨʝʤʷ ʜʚʠʛʘʣʦʩʴ ʠ ʥʘʙʠʨʘʣʦ ʦʙʦʨʦʪʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ: ʦʥʠ ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʩʪʝʢʦʚʦʡ ʤʦʜʝʣʠ ʚʳʯʠʩʣʝʥʠʷ. 

ʇʝʨʚʘʷ ʧʘʨʪʠʷ 32-ʨʘʟʨʷʜʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ Pentium ʚʳʰʣʘ ʚ ʤʘʩʩʦʚʦʝ 

ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʤʝʨʥʦ ʚ 1993-ʤ ʛʦʜʫ. ʊʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʪʨʘʥʟʠʩʪʦʨʦʚ ʙʳʣʦ ʨʘʚʥʦ ʪʨʝʤ ʤʠʣʣʠʦʥʘʤ, ʦʥʠ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʧʦ 0,8 ʤʢʤ 

ʪʝʭʥʦʣʦʛʠʠ, ʩ ʯʘʩʪʦʪʦʡ 60 ʠ 66 ʄɻʮ ʠ 64-ʙʠʪʥʫʶ ʰʠʥʫ ʜʘʥʥʳʭ. ɹʫʢʚʘʣʴʥʦ ʫʞʝ 

ʯʝʨʝʟ ʛʦʜ, ʚʳʰʣʦ ʩʣʝʜʫʶʱʠʝ ʧʦʢʦʣʝʥʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʦʨʘ, ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 

75, 90 ʠ 100 ʄɻʮ, ʠʟʛʦʪʦʚʣʷʣʠʩʴ ʧʦ 0,6 ʤʢʤ ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦ ʫʤʝʥʴʰʠʣʦ 

ʧʦʪʨʝʙʣʷʝʤʫʶ ʠʤʠ ʵʥʝʨʛʠʶ [2].  

ʀʟʚʝʩʪʥʘʷ ʤʥʦʛʠʤ ʣʠʥʝʡʢʘ Celeron, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʱʘʷʩʷ ʚ ʥʦʫʪʙʫʢʘʭ 

ʩʘʤʦʛʦ ʥʘʯʘʣʘ 21-ʛʦ ʚʝʢʘ, ʙʳʣʘ ʩʦʟʜʘʥʘ ʠ ʧʦʩʪʫʧʠʣʘ ʚ 1998 ʛʦʜʫ, ʘ ʨʘʙʦʪʘʣʘ 

ʥʘ ʜ̫ʨʝ ʧʨʦʮʝʩʩʦʨʘ Pentium II: ʢʵʰʘ ʚ ʥʝʤ ʝʱʸ ʥʝ ʙr ʣʦ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ ʦʩʪʘʚʣʷʣʘ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ [8]. ʆʜʥʘʢʦ ʙʦʣʴʰʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʭʦʨʦʰʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ. 

ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ 2000-ʭ, ʟʘʚʦʝʚʘʚʰʠʡ ʜʦʚʝʨʠʝ ʠ ʤʝʩʪʦ Celeron, ʚʳʥʫʞʜʝʥ 

ʧʦʪʝʩʥʠʪʴʩʷ: AMD ʚʳʜʘʸʪ ʩʚʦʸ ʥʦʚʦʝ ʜʝʪʠʱʝ ï Duron, ʢʦʪʦʨʳʡ ʥʝ ʦʩʪʘʸʪʩʷ 

ʥʝʟʘʤʝʯʝʥʥʳʤ ʥʘ ʨr ʥʢʝ ʠ ʫʩʧʝʰʥʦ ʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ, ʢʘʢ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʜʝʰʸʚʳʡ ʘʥʘʣʦʛ ʧʨʦʮʝʩʩʦʨʘ Intel. ʇʦʥʘʯʘʣʫ Duron ʦʙʣʘʜʘʣʠ 

ʥʝ ʩʘʤʦʡ ʙʳʩʪʨʦʡ ʰʠʥʦʡ ʚ 100 ʄɻʮ ʠ ʯʫʪʴ ʟʘʥʠʞʝʥʥʳʤ ʢʵʰʝʤ ï ʵʪʦ ʠ ʚ̫ʣʷʣʦʩʴ 

ʧʨʠʯʠʥʦʡ ʧʦʧʫʣʷʨʥʦʩʪʠ ʫ ʥʝ ʩʘʤʦʛʦ ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. Duron 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ 64 ʂʙ ʢɻ -hʧʘʤʷʪʠ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ, ʘ ʯʘʩʪʦʪʦʡ 

ʨʘʩʧʦʣʘʛʘʣ ʚ ʧʨʦʤʝʞʫʪʢʝ ʦʪ 600 ʄɻʮ ʜʦ 950 ʄɻʮ [3]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ Intel ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ Microsoft ʠ ʨʘʙʦʪʘʝʪ ʥʘʜ 

ʦʧʪʠʤʠʟʘʮʠʝʡ ʨʘʙʦʪʳ Core 6-ʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʩʨʝʜʝ Windows 10. 

ʉʦʟʜʘʥʠʝ Intel Skylake ʫʞʝ ʩʫʣʠʪ ʪʝʤ, ʯʪʦ ʧʨʦʜʦʣʞʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʦʙʥʦʚʣʝʥʠʡ ʜʣʷ ʚʝʨʩʠʡ ʆʉ 7 ʠ 8.1 ï ʩʢʦʨʝʝ ʚʩʝʛʦ, ʣʠʰʴ ʚʦʧʨʦʩ ʢʦʨʦʪʢʦʛʦ 

ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʠʚʰʠʤʠʩʷ ʫʩʣʦʚʠʷʤʠ, ʦʙʣʘʜʘʪʝʣʠ 

ʜʝʚʘʡʩʦʚ ʥʘ ʙʘʟʝ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʧʨʦʮʝʩʩʦʨʦʚ Intel, AMD ʠ Qualcomm 
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ʠʟ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ Microsoft, ʙʫʜʫʪ ʦʙʷʟʘʥʳ ʚʟʷʪʴ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʚ ʨʘʙʦʪʝ 

10-ʶ ʚʝʨʩʠʶ Windows. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʝʝ ʧʨʠʚʳʯʥʳʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʙʥʦʚʣʝʥʠʝ 

ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ, ʝʩʣʠ ʝʛʦ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʥʝ ʦʪʚʝʯʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʚʦʡ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʥʘ ʪɻʦʪ ʨʘʟ ʤʦʛʫʯʠʡ ʤʦʥʦʧʦʣʠʩʪ, ʚ ʩʬʝʨʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʝʛʦ ʧʘʨʪʥʝʨʳ, 

ʧʨʠʥʷʣʠ ʨʝʰʝʥʠʝ ʧʨʦʧʫʩʪʠʪʴ ʜʦʣʛʠʡ ʠ ʪʨʫʜʦʸʤʢʠʡ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ 

ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʛʦ çʞʝʣʝʟʘè ʩ ʨʘʥʥʠʤʠ 

ʚʝʨʩʠʷʤʠ Windows. ʇʨʠ ʥʝʧʨʠʷʪʥʦʤ ʠʩʭʦʜʝ ï ʩʪʘʨʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʙʫʜʫʪ ʧʨʝʢʨʘʱʝʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʦʙʥʦʚʣʝʥʠʷʤʠ. ʀʣʠ ʞʝ, ʯʪʦ ʪʦʞʝ ʚʝʩʴʤʘ 

ʚʝʨʦʷʪʥʦ ï ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ ʩ ʦh ʠʙʢʘʤʠ. 

ʇʦʩʢʦʣʴʢʫ Intel ʠ Microsoft ʥʝʦʜʥʦʢʨʘʪʥʦ ʫʧʦʤʠʥʘʣʠ, ʯʪʦ ʵʪʠ ʢʦʤʧʘʥʠʠ 

ʨʘʙʦʪʘʶʪ ʚ ʧʣʦʪʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʚʘʞʥʦ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ 6-ʝ ʧʦʢʦʣʝʥʠʝ 

ʧʨʦʮʝʩʩʦʨʦʚ ʦʪ Intel, ʥʘʟʳʚʘʝʤʦʝ Skylake ï ʩʢʦʨʝʝ ʚʩʝʛʦ, ʤʠʥʫʝʪ ʧʦʜʜʝʨʞʢʫ 

ʨʘʥʥʠʭ ʚʝʨʩʠʡ Windows [4]. 

ʇʦ ʜʘʥʥʳʤ ʠʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʘ DNS ʩʨʝʜʥʷʷ ʮʝʥʘ ʟʘ ʧʨʦʮʝʩʩʦʨ, 

ʧʦʜʭʦʜʷʱʠʡ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʩʪʝʤʥʦʡ (ʤʘʪʝʨʠʥʩʢʦʡ) ʧʣʘʪʝ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 1. ʉʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ 

Intel Core i5, ʮʝʥʘ ʢʦʪʦʨʦʛʦ ʥʝ ʚ̫ʣʷʝʪʩʷ ʩʘʤʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ.  

 

 

ʈʠʩʫʥʢʝ 1. ʉʨʝʜʥʷʷ ʮʝʥʘ ʧʨʦʮʝʩʩʦʨʦʚ 
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ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʠ, ʥʝ ʞʝʣʘʷ ʥʘʨʫʰʘʪʴ 

ʧʨʠʚʳʯʥʳʡ ʨʠʪʤ ʨʘʙʦʪʳ, ʥʘʤʝʨʝʥʥʦ ʠʣʠ ʥʝʪ, ʫʧʫʩʢʘʶʪ ʠʟ ʚʠʜʫ ʚʘʞʥʦʩʪʴ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʂʦʤʧʘʥʠʷ 

Microsoft ʦʪʢʨʳʪʦ ʟʘʷʚʣʷʝʪ ʦ ʜʘʣʴʥʝʡʰʠʭ ʥʘʤʝʨʝʥʠʷʭ ʦʙʥʦʚʣʝʥʠʷ ʚʝʨʩʠʡ ʆʉ 7 

ʠ 8.1 ʜʣʷ ʪʘʙʣʠʮʳ ʩʚʷʟʘʥʥʳʭ çʩʢʘʡʣʝʡʢ-ʩʠʩʪʝʤè ʣʠʰʴ ʜʦ ʩʝʨʝʜʠʥʳ 2017-ʛʦ 

ʛʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʚʩʝʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʣʠʝʥʪʦʚ ʙʫʜʝʪ ʚʨʝʤʷ ʜʣʷ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ ʥʘʯʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 10-ʡ ʚʝʨʩʠʠ ʇʆ. 

ɺ ʵʪʦʪ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ çʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʦʙʥʦʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

Windows 7 ʠ Windows 8.1 ʙʫʜʫʪ ʘʜʨʝʩʦʚʘʪʴʩʷ ʵʪʠʤ ʢʦʥʬʠʛʫʨʘʮʠʷʤ ʠ ʙʫʜʫʪ 

ʚʳʭʦʜʠʪʴ, ʝʩʣʠ ʥʝ ʩʪʘʥʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʠʩʢʘ ʜʣʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʧʣʘʪʬʦʨʤ Windows 7 ʠ 8.1 ʥʘ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚʘʭè. ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʢʣʠʝʥʪʳ 

ʠ ʨ̫ ʜʦʚʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʢʦʥʝʯʥʦ ʞʝ, ʙʫʜʫʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʪʴ 

ʇʂ ʩ ʙʦʣʝʝ ʨʘʥʥʝʡ ʘʧʧʘʨʘʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ Intel 

Skylake, ʪʘʢ ʠ ʜʨʫʛʠʝ ʥʦʚʳʝ çʢʘʤʥʠè. ʂ ʧʨʠʤʝʨʫ, ʧʨʦʮʝʩʩʦʨʳ 

ʩ ʤʠʢʨʦʘʨʭʠʪʝʢʪʫʨʦʡ Broadwell ï ʚʝʩʴʤʘ ʩʪʘʙʠʣʴʥʦ ʨʘʙʦʪʘʶʪ ʩʦ ʩʪʘʨʳʤʠ 

ʚʝʨʩʠʷʤʠ Windows, ʘ ʥʘʡʪʠ ʠʭ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʥʝ ʚ̫ʣʷʝʪʩʷ ʙʦʣʴʰʦʡ 

ʧʨʦʙʣʝʤʦʡ. 

ʂʦʤʧʴʶʪʝʨʳ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʪ.ʝ. ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʳ ï ʵʪʦ 

ʤʥʦʛʦʤʘʰʠʥʥʳʝ ʠ/ʠʣʠ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ 

ʦʙʱʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ, ʦʙʱʫʶ ʧʘʤʷʪʴ ʠ ʠʥʦʛʜʘ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʨʝʜʠ ʨʘʟʥʳʭ ʛʦʨʦʜʦʚ ʠ ʜʘʞʝ ʩʪʨʘʥ ʤʠʨʘ.  

ʉʫʧʝʨʢʦʤʧʴʶʪʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʦʪʘʪʴ 

ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʚ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʠ ʩʤʦʜʝʣʠʨʦʚʘʪʴ 

ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ [5]. 

ɺʨʝʤʷ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʘ ʢʦʤʘʥʜʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʫʯʝʥʳʭ 

ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʘʭ. ɽʱʝ 20 ʣʝʪ ʥʘʟʘʜ ʦʙʳʯʥʳʡ 

ʦʙʳʚʘʪʝʣʴ ʥʝ ʟʥʘʣ ʯʪʦ ʪʘʢʦʝ ʧʨʦʮʝʩʩʦʨ, ʘ ʪʝʧʝʨʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʡ 

ʥʦʚʝʥʴʢʠʡ ʧʨʦʮʝʩʩʦʨ ʚ ʣʁ ʙʦʤ ʮʠʬʨʦʚʦʤ ʩʫʧʝʨʤʘʨʢʝʪʝ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʚr ʙʦʨʝ ʧʨʦʮʝʩʩʦʨʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʙʨʝʥʜ ʠ ʧʦʧʫʣʷʨʥʦʩʪʴ, 
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ʥʦ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʳ. ʀ ʥʝ ʥʫʞʥʦ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʚʩʸ 

ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʇʂ ʩʚʷʟʘʥʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʤʘʪʝʨʠʥʩʢʦʡ (ʩʠʩʪʝʤʥʦʡ) ʧʣʘʪʦʡ.  
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʆɿʄʆɾʅʆʉʊɽʁ ɻɽʅɽʊʀʏɽʉʂʀʍ ɸʃɻʆʈʀʊʄʆɺ 

ʅɸ ʇʈʀʄɽʈɽ ʈɽʐɽʅʀʗ ɿɸɼɸʏʀ ʂʆʄʄʀɺʆʗɾɽʈɸ 

ʊʠʤʦʬʝʝʚ ɸʥʜʨʠʘʥ ʅʠʢʦʣʘʝʚʠʯ 

ʙʘʢʘʣʘʚʨ 2 ʢʫʨʩʘ ʢʘʬʝʜʨʳ çʉʠʩʪʝʤʳ ʠʥʬʦʨʤʘʪʠʢʠè ʌɻɹʆʋ ɺʆ çɺʦʩʪʦʯʥʦ-
ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷè, 

ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʛ. ʋʣʘʥ-ʋʜʵ 

ʍʘʧʪʘʭʘʝʚʘ ʅʘʪʘʣʴʷ ɹʘʷʩʭʘʣʘʥʦʚʥʘ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ çʉʠʩʪʝʤʳ 
ʠʥʬʦʨʤʘʪʠʢʠè ʌɻɹʆʋ ɺʆ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷè, 
ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʛ. ʋʣʘʥ-ʋʜʵ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʥʘ ʧʨʠʤʝʨʝ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ ʠʩʩʣʝʜʦʚʘʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ. ɼʣʷ 

ʵʪʦʛʦ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʨʘʪʝʛʠʠ ʥʘʧʨʘʚʣʝʥʥʦʡ ʵʚʦʣʶʮʠʠ. 

ɺ ʘʣʛʦʨʠʪʤʝ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʮʝʧʦʯʢʠ ʧʦʢʦʣʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʣʫʯʰʠʡ ʫʨʦʚʝʥʴ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʥʝ ʤʝʥʷʝʪʩʷ. 

 

ɺʚʝʜʝʥʠʝ. ʉʫʱʝʩʪʚʫʝʪ ʢʣʘʩʩ ʟʘʜʘʯ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʩʣʦʞʥʦ ʠʣʠ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ. ʅʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ 

ʥʝ ʨʝʰʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʟʘ ʧʨʠʝʤʣʝʤʦʝ ʚʨʝʤʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʘʜʘʧʪʠʚʥʳ, ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʘʨʘʣʣʝʣʝʥʳ, 

ʣʝʛʢʦ ʢʦʤʙʠʥʠʨʫʶʪʩʷ ʩ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ ʠ ʣɻʝʤʝʥʪʘʤʠ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ ʚ ʚʠʜʝ ʤʦʜʝʣʠ 

ʥʘ ʛʨʘʬʝ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʀʤʝʝʪʩʷ ʧʦʣʥʳʡ, ʚʟʚʝʰʝʥʥʳʡ, ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ  

G = (V, E), 

ʛʜʝ: V ï ʤʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ ʛʨʘʬʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʦʨʦʜʘʤ, |V|=N ï 

ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʦʜʦʚ; 
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E ï ʤʥʦʞʝʩʪʚʦ ʨʸʙʝʨ ʛʨʘʬʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʫʪʷʤ ʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ 

ʛʦʨʦʜʘʤʠ. ʂʘʞʜʦʤʫ ʨʝʙʨʫ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʚʝʩ ʠʣʠ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ 

ʧʫʪʠ. 

ʈʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʛʘʤʠʣʴʪʦʥʦʚ ʮʠʢʣ ʥʘʠʤʝʥʴʰʝʛʦ ʚʝʩʘ.  

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʰʘʣ ʙ  rʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ. ʆʜʥʠʤ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʚ ʬʦʨʤʘʣʴʥʦʤ ʚʠʜʝ. ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʫʜʝʪ ʢʦʜʠʨʦʚʘʪʴ ʣʶʙʦʝ ʚʦʟʤʦʞʥʦʝ ʨʝʰʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʪʴ 

ʥʦʚʳʝ ʨʝʰʝʥʠʷ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʠʜʝʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝʪ, 

ʧʦʵʪʦʤʫ ʵʪʘ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʝʤ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʢʪʦʨʦʤ ʚʠʜʘ: 

V = (v1, v2, v3,é, vn), 

ʛʜʝ: n ï ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʰʠʥ, vi ï ʚʝʨʰʠʥʘ ʛʨʘʬʘ. 

ʉʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ ʟʘʢʦʜʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʜʦʣʞʝʥ 

ʧʦʟʚʦʣʷʪʴ ʣʝʛʢʦ ʧʨʦʠʟʚʦʜʠʪʴ ʦʮʝʥʢʫ ʝʛʦ ʧʨʠʛʦʜʥʦʩʪʠ. ʆʯʝʚʠʜʥʳʤ ʨʝʰʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʢʦʜʠʨʦʚʘʥʠʝ ʨʝʰʝʥʠʷ ʚ ʚʠʜʝ ʤʘʩʩʠʚʘ ʠʟ n ʥʝʧʦʚʪʦʨʷʶʱʠʭʩʷ ʯʠʩʝʣ: 

m = a1 a2 a3 é an, 

ʛʜʝ: n ï ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʰʠʥ, ai ï ʥʦʤʝʨ ʚʝʨʰʠʥʳ, ʘ ʠʥʜʝʢʩ i ï ʧʦʨʷʜʦʢ 

ʦʙʭʦʜʘ ʛʨʘʬʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʠʛʦʜʥʦʩʪʠ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʬʠʪʥʝʩʩ-

ʬʫʥʢʮʠʶ. ʅʝʣʴʟʷ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ ʚʝʩ 

ʛʘʤʠʣʴʪʦʥʦʚʘ ʮʠʢʣʘ. ʏʝʤ ʤʝʥʴʰʝ ʚʝʩ, ʪʝʤ ʣʫʯʰʝ ʨʝʰʝʥʠʝ, ʦʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪ 

ʬʠʪʥʝʩʩ-ʬʫʥʢʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʰʝ ʧʨʠ ʣʫʯʰʠʭ ʨʝʰʝʥʠʷʭ. ʇʦʵʪʦʤʫ 

ʚ ʢʘʯʝʩʪʚʝ ʬʠʪʥʝʩʩ-ʬʫʥʢʮʠʠ ʚʳʙʨʘʥʘ ʩʣʝʜʫʶʱʘʷ ʬʫʥʢʮʠʷ: 

fitness = 200*N ï g, 

ʛʜʝ: 200 ï ʩʨʝʜʥʠʡ ʚʝʩ ʨʝʙʨʘ, N ï ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʰʠʥ ʛʨʘʬʘ, g ï ʚʝʩ 

ʛʘʤʠʣʴʪʦʥʦʚʘ ʮʠʢʣʘ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ 200*N ï ʚʝʩ ʧʦʪʝʥʮʠʘʣʴʥʦ ʭʫʜʰʝʛʦ 

ʨʝʰʝʥʠʷ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʙʳʣʦ ʚʳʙʨʘʥʦ, ʯʪʦʙʳ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʬʠʪʥʝʩʩ-
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ʬʫʥʢʮʠʠ ʥʝ ʙr ʣ ʦʪʨʠʮʘʪʝʣʴʥʳʤ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ 

ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʨʘʙʦʪʝ ʦʧʝʨʘʪʦʨʘ ʩʝʣʝʢʮʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʪʦʨʘ ʩʢʨʝʱʠʚʘʥʠʷ ʚʟʷʪ ʢʣʘʩʩʠʯʝʩʢʠʡ ʫʧʦʨʷʜʦʯʝʥʥʳʡ 

ʦʧʝʨʘʪʦʨ ʢʨʦʩʩʠʥʛʦʚʝʨʘ. ɽʛʦ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1) ʚʳʙʠʨʘʶʪʩʷ ʜʚʝ ʨʦʜʠʪʝʣʴʩʢʠʝ ʦʩʦʙʠ; 

2) ʚ ʦʩʦʙʴ-ʧʦʪʦʤʦʢ ʢʦʧʠʨʫʝʪʩʷ ʧʦʣʦʚʠʥʘ ʭʨʦʤʦʩʦʤʳ ʦʜʥʦʡ ʨʦʜʠʪʝʣʴʩʢʦʡ 

ʦʩʦʙʠ; 

3) ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʚʩʝ ʛʝʥʳ ʚʪʦʨʦʡ ʦʩʦʙʠ ʧʦ ʧʦʨʷʜʢʫ, ʠ ʝʩʣʠ ʛʝʥ 

ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʦʩʦʙʠ-ʧʦʪʦʤʢʝ, ʪʦ ʦʥ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʧʦʪʦʤʢʫ. 

ɼʘʥʥʳʡ ʚʳʙʦʨ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʦʥ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʚʪʦʨ ʛʝʥʦʚ ʧʨʠ 

ʩʢʨʝʱʠʚʘʥʠʠ. ʇʦʚʪʦʨ ʛʝʥʦʚ ʥʝʞʝʣʘʪʝʣʝʥ, ʪʘʢ ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʛʘʤʠʣʴʪʦʥʦʚ 

ʮʠʢʣ. 

ɺ ʘʣʛʦʨʠʪʤʝ ʨʝʘʣʠʟʦʚʘʥʦ ʪʨʠ ʦʧʝʨʘʪʦʨʘ ʤʫʪʘʮʠʠ. 

ʄʫʪʘʮʠʷ 1. ʉʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʶʪʩʷ ʜʚʘ ʛʝʥʘ, ʠ ʟʘʪʝʤ ʦʥʠ 

ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ. 

ʄʫʪʘʮʠʷ 2. ʉʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʶʪʩʷ 4 ʪʦʯʢʠ: 

a1 [ɴ0, N/4], a2 [ɴN/4, N/2], a3 [ɴN/2, 3N/4], a4  ɴ[3N/4, N]. 

ɿʘʪʝʤ ʜʚʘ ʦʪʨʝʟʢʘ ʭʨʦʤʦʩʦʤ ch1=(va1, va1+1, é, va2) ʠ ch2 =(va3, va3+1, é, va4) 

ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ. 

ʄʫʪʘʮʠʷ 3. ʉʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʤʝʥʷʝʪ ʤʝʩʪʘʤʠ ʚʩʝ ʛʝʥʳ: 

(ᶅv  ɴV) swap(v, vrand), 

ʛʜʝ: swap() ï ʬʫʥʢʮʠʷ ʦʙʤʝʥʘ ʤʝʩʪʘʤʠ ʜʚʫʭ ʛʝʥʦʚ, V ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ 

ʚʝʨʰʠʥ ʛʨʘʬʘ, vrand ï ʩʣʫʯʘʡʥʘʷ ʚʝʨʰʠʥʘ 

ʇʨʠ ʚʳʙʦʨʝ ʦʧʝʨʘʪʦʨʘ ʩʝʣʝʢʮʠʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʦʭʨʘʥʝʥʠʷ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʦʩʦʙʝʡ, ʥʝ ʪʝʨʷʷ ʧʨʠ ʵʪʦʤ ʣʫʯʰʠʝ. ʉʪʘʥʜʘʨʪʥʳʝ ʦʧʝʨʘʪʦʨʳ 

ʩʝʣʝʢʮʠʠ ʥʝ ʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʳʧʦʣʥʠʪʴ ʵʪʠ ʫʩʣʦʚʠʷ, ʧʦʵʪʦʤʫ ʙʳʣ ʩʦʟʜʘʥ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʦʧʝʨʘʪʦʨ ʩʝʣʝʢʮʠʠ. ʂʦʛʜʘ ʠʟ M ʦʩʦʙʝʡ ʥʫʞʥʦ ʦʪʦʙʨʘʪʴ N, 

ʪʦ ʩʥʘʯʘʣʘ ʤʝʪʦʜʦʤ ʵʣʠʪʥʦʡ ʩʝʣʝʢʮʠʠ ʦʪʙʠʨʘʝʪʩʷ N/20+1 ʦʩʦʙʝʡ. ɿʘʪʝʤ 

ʦʩʪʘʚʰʠʝʩʷ ʦʩʦʙʠ ʦʪʙʠʨʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʣʝʩʘ ʨʫʣʝʪʢʠ. 
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ʂʨʦʤʝ ʦʩʥʦʚʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʦʧʝʨʘʪʦʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʧʫʣʷʮʠʝʡ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʥʘʧʨʘʚʣʝʥʥʫʶ 

ʵʚʦʣʶʮʠʶ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

1) ʚʳʙʦʨ ʣʫʯʰʠʭ/ʭʫʜʰʠʭ ʦʩʦʙʝʡ ʧʦʧʫʣʷʮʠʠ; 

2) ʣʫʯʰʠʡ ʫʨʦʚʝʥʴ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʚ ʧʦʧʫʣʷʮʠʠ; 

3) ʨʘʟʤʝʨ ʧʦʧʫʣʷʮʠʠ; 

4) ʫʜʘʣʝʥʠʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʦʩʦʙʝʡ. 

ʉʪʨʘʪʝʛʠʷ ʥʘʧʨʘʚʣʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʨʝʘʣʠʟʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʫʩʣʦʚʠʡ. 

ʇʝʨʚʦʝ ʫʩʣʦʚʠʝ ʫʯʠʪʳʚʘʝʪ ʜʣʠʥʫ ʮʝʧʦʯʢʠ ʧʦʢʦʣʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʣʫʯʰʠʡ 

ʫʨʦʚʝʥʴ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʥʝ ʤʝʥʷʝʪʩʷ. ʂʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʮʝʧʦʯʢʠ. 

ʊʦ ʝʩʪʴ, ʯʝʤ ʜʣʠʥʥʝʝ ʮʝʧʦʯʢʘ, ʪʝʤ ʙʦʣʴʰʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʪʝʤ ʙʦʣʝʝ ʵʪʠ ʦʧʝʨʘʪʦʨʳ ʠʟʤʝʥʷʶʪ ʧʦʧʫʣʷʮʠʶ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. 
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ʈʠʩʫʥʦʢ 1. ɹʣʦʢ-ʩʭʝʤʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ 
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ɸʣʛʦʨʠʪʤ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʟ̫ʳʢʝ C++. ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʠ ʬɻʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʧʦʣʥʳʭ, ʚʟʚʝʰʝʥʥʳʭ ʛʨʘʬʘʭ ʩ ʨʘʟʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚʝʨʰʠʥ: 5, 10, 20 ʠ 100. ʉ ʧʦʤʦʱʴʶ ʞʘʜʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʥʘʡʜʝʥ 

ʤʠʥʠʤʘʣʴʥʳʡ ʚʝʩ ʛʘʤʠʣʴʪʦʥʦʚʘ ʮʠʢʣʘ. ʈʘʟʫʤʝʝʪʩʷ, ʵʪʦ ʥʝ ʙʫʜʝʪ ʣʫʯʰʠʤ 

ʨʝʰʝʥʠʝʤ, ʦʜʥʘʢʦ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ, ʦʪʨʘʞʘʶʱʠʡ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʨʘʙʦʪʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʠ ʞʘʜʥʦʛʦ. 

 

 

ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʫʩʧʝʰʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʪ ʨʘʟʤʝʨʘ ʟʘʜʘʯʠ 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʟʤʝʨʘ ʟʘʜʘʯʠ, 

ʫʩʧʝʰʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʘʜʘʝʪ. ʕʪʦ ʤʦʞʥʦ 

ʠʩʧʨʘʚʠʪʴ, ʠʟʤʝʥʷʷ ʥʘʩʪʨʦʡʢʠ ʘʣʛʦʨʠʪʤʘ, ʪʦʥʢʦ ʧʦʜʙʠʨʘʷ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʆʜʥʘʢʦ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʩʪʘʪʦʯʥʦ 

ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ.  

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʙʳʣʠ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʠʟʫʯʝʥʳ. ʊʘʢʞʝ ʚʦ ʚʨʝʤʷ 

ʨʘʟʨʘʙʦʪʢʠ ʙʳʣ ʩʦʟʜʘʥ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥ ʦʢʘʟʘʣʩʷ 

ʥʝʵʬʬʝʢʪʠʚʥʳʤ, ʥʘʨʘʙʦʪʢʠ ʧʦ ʪɻʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚ ʜʘʣʴʥʝʡʰʝʤ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʳ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ï 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: http://lc.kubagro.ru/aidos/aidos04/1.3.6.htm. 

2. ɻʣʘʜʢʦʚ ʃ. ɸ., ʂʫʨʝʡʯʠʢ ɺ. ɺ., ʂʫʨʝʡʯʠʢ ɺ. ʄ. // ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ. ï 

ʄ.: ʌʠʟʤʘʪʣʠʪ, 2006. 

http://lc.kubagro.ru/aidos/aidos04/1.3.6.htm
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ʉɽʂʎʀʗ 3.  

ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʅɽʇʈɽʈʓɺʅʆɽ ɺɽʁɺʃɽʊ-ʇʈɽʆɹʈɸɿʆɺɸʅʀɽ ɺ MATLAB  

ʅʠʢʦʣʘʝʚ ɺʘʣʝʥʪʠʥ ɽʚʛʝʥʴʝʚʠʯ 

ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʠ ʩʠʩʪʝʤ  
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ 

ʠʤ. ʧʨʦʬ. ʄ.ɸ. ɹʦʥʯ-ɹʨʫʝʚʠʯʘ, 
ʈʌ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ɾʘʨʢʦʚʘ ɸʥʘʩʪʘʩʠʷ ʀʛʦʨʝʚʥʘ 

ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʠ ʩʠʩʪʝʤ  
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ 

ʠʤ. ʧʨʦʬ. ʄ.ɸ. ɹʦʥʯ-ɹʨʫʝʚʠʯʘ, 
ʈʌ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ʉʪʝʧʘʥʦʚ ɸʥʜʨʝʡ ɹʦʨʠʩʦʚʠʯ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʜʦʮ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤ. ʧʨʦʬ. ʄ.ɸ. ɹʦʥʯ-ɹʨʫʝʚʠʯʘ, 

ʈʌ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʥʝʧʨʝʨʳʚʥʦʤʫ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʶ ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʟʣʠʯʥʳʭ ʦʜʥʦʤʝʨʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʠʩʪʝʤʳ MATLAB .  

Wavelet ʧʝʨʝʚʦʜʠʪʩʷ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʢʘʢ çʢʦʨʦʪʢʘʷ ʚʦʣʥʘè. ɺʝʡʚʣʝʪʳ 

ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʟʣʠʯʥʳʭ ʩʠʛʥʘʣʦʚ: ʘʫʜʠʦʩʠʛʥʘʣʦʚ, 

ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ: ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʘ [1], 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʘ [6] ʠ ʜʨ.  

ʇʨʷʤʦʝ ʥʝʧʨʝʨʳʚʥʦʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʛʥʘʣʘ s(t) ʟʘʜʘʝʪʩʷ ʧʫʪʝʤ 

ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦ ʬʦʨʤʫʣʝ: 

ὅὥȟὦ ίὸ
ρ

Ѝὥ

ὸ ὦ

ὥ
Ὠὸ 

ʛʜʝ: b ï ʩʜʚʠʛ, ʘ ï ʤʘʩʰʪʘʙ, ʘ ὸ ï ʤʘʪʝʨʠʥʩʢʠʡ ʚʝʡʚʣʝʪ. 
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ʇʨʷʤʦʝ ʥʝʧʨʝʨʳʚʥʦʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʛʨʘʬʠʢ 

ʚʝʡʚʣʝʪ-ʩʧʝʢʪʨʦʛʨʘʤʤʳ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʝʡʚʣʝʪ-

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʘʰʫʤʣʝʥʥʦʡ ʩʠʥʫʩʦʠʜʳ ʠ ʝʛʦ ʚʝʡʚʣʝʪ-ʩʧʝʢʪʨʦʛʨʘʤʤʘ. ʇʨʠ 

ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʝʡʚʣʝʪ ɼʦʙʝʰʠ 4 (ʨʠʩ. 2).  

 

 

ʈʠʩʫʥʦʢ 1. ɻʨʘʬʠʢ ʟʘʰʫʤʣʝʥʥʦʡ ʩʠʥʫʩʦʠʜʳ ʠ ʚʝʡʚʣʝʪ-ʩʧʝʢʪʨʦʛʨʘʤʤʘ 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩ. 1, ʚʝʡʚʣʝʪ-ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʦʪʨʘʟʠʪʴ 

ʣʦʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʠʛʥʘʣʘ. ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶ ʤʘʣʳʤ ʟʥʘʯʝʥʠʷʤ ʤʘʩʰʪʘʙʘ, ʘ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ï ʙʦʣʴʰʠʤ 

ʟʥʘʯʝʥʠʷʤ. 

 

 
ʈʠʩʫʥʦʢ 2. ɺʝʡʚʣʝʪ ɼʦʙʝʰʠ 4 
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ɺʝʡʚʣʝʪ-ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʠʣʠ ʧʫʪʝʤ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ 

ʚ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ, ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʨʘʩʰʠʨʝʥʠʷ Wavelet 

ToolBox. ɼʘʥʥʳʡ ʧʘʢʝʪ ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ. ʇʦʤʠʤʦ 

ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʚʝʡʚʣʝʪ-ʩʧʝʢʪʨʦʛʨʘʤʤʳ, ʦʥ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʚʳʚʦʜʠʪʴ 

ʛʨʘʬʠʢʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʚʳʙʠʨʘʪʴ ʙʘʟʠʩʥʳʡ ʚʝʡʚʣʝʪ ʠ ʯʠʩʣʦ 

ʤʘʩʰʪʘʙʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʙʦʯʝʝ ʦʢʥʦ ʧʘʢʝʪʘ ʨʘʩʰʠʨʝʥʠʷ Wavelet ToolBox, 

ʛʜʝ: 

A. ʆʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

B. ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʛʨʘʬʠʢʘʤʠ. 

C. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʩʠʛʥʘʣʝ ʠ ʠʩʧʦʣʴʟʫʝʤʦʤ ʚʝʡʚʣʝʪʝ. 

D. ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. 

E. ʆʢʥʦ ʚʳʙʦʨʘ ʚʳʚʦʜʠʤʳʭ ʩʧʝʢʪʨʦʛʨʘʤʤ. 

F. ʆʢʥʦ ʚʳʙʦʨʘ ʩʪʠʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʧʝʢʪʨʦʛʨʘʤʤ. 

 

 

ʈʠʩʫʥʦʢ 3. ʆʢʥʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ToolBox MATLAB 


