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1 

ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈʆɹʆʊʀ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɹʽʣʴʰʽʩʪʴ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʘʙʦ ʽʥʰʠʭ ʧʨʦ-

ʮʝʩʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʦʜʥʠʭ ʚʠʜʽʚ ʝʥʝʨʛʽʾ ʚ ʽʥʰʽ, ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠ-

ʜʽʣʝʥʥʷʤ ʘʙʦ ʧʦʛʣʠʥʘʥʥʷʤ ʪʝʧʣʦʪʠ. ʊʦʤʫ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʧ-

ʣʦʚʠʭ ʝʬʝʢʪʽʚ ʪʘ ʧʨʦ ʪʝʧʣʦʚʠʡ ʭʘʨʘʢʪʝʨ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʫ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʷʢ ʜʣʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʜ̔ʞʝʥɹ, ʪʘʢ ʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʘʙʦ ʢʦʥʪʨʦʣ ʁʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, ʩʪʚʦʨʝʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʧʣʦʪʝʭʥʦʣʦʛʽʡ ʧʦʪʨʝʙʫʻ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʘʣʦ-

ʨʠʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʦʙʪʦ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʪʠ, ʱʦ ʚʠʜʽʣʷ-

ʻʪʴʩʷ ʘʙʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʨʦʮʝʩʽ. ɯʩʪʦʨʽʷ ʢʘʣʦʨʠʤʝʪʨʽʾ ʥʘʣʽʯʫʻ ʜʚʘ ʟ 

ʧʦʣʦʚʠʥʦʶ ʩʪʦʣʽʪʪʷ, ʧʨʦʪʝ ʮʷ ʛʘʣʫʟʴ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʧʨʦʜʦʚʞʫʻ ʘʢʪʠʚʥʦ ʨʦʟ-

ʚʠʚʘʪʠʩ.ɹ ʋ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 20 ʩʪʦʣʽʪʪʷ ʟôʷʚʠʣʠʩʷ ʽ ʜʦʩʽ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʤʝ-

ʪʦʜʠ ʽ ʧʨʠʣʘʜʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʩʢʘʥʫʚʘʣʴʥʦʾ ʢʘʣʦʨʠʤʝʪʨʽʾ (ɼʉʂ), ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʩʪʚʦʨʝʥʽ ʢʘʣʦʨʠʤʝʪʨʠ ʥʘ ʤʽʢʨʦʯʽʧʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʥʘʥʦʢʘʣʦʨʠʤʝ-

ʪʨʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʛʦʤʦʛʝʥʥʠʭ ʧʨʠʨʦʜʥʠʭ ʽ ʰʪʫʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʤʘʪʝ-

ʨʽʘʣʽʚ, ʨʝʘʢʮʽʡ ʽ ʧʨʦʮʝʩʽʚ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷʤ, ʘ ʪʘʢʦʞ ʞʠʚʠʭ ʙʽʦʣʦʛʽʯ-

ʥʠʭ ʦʙôʻʢʪʽʚ ʩʧʦʥʫʢʘʶʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʢʘʣʦʨʠʤʝʪʨʽʚ ʟ ʚʠʩʦʢʠʤ ʦʙôʻʤʦʤ ʢʦʤʽʨʦʢ ʽ 

ʨʝʘʢʮʽʡʥʠʭ ʧʦʩʫʜʠʥ ʪʘ ʨʦʟʰʠʨʝʥʠʤ ʜʽʘʧʘʟʦʥʦʤ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɺʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʢʘʣʦʨʠʤʝʪʨʽʾ ʤʘʶʪʴ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ ï ɸ. ʊʽ-

ʘʥʘ, ɽ. ʂʘʣʚɹʝ, ɸ. ʇʨʘʪʪʘ, ɺ. ʍʝʤʽʥʛʝʨʘ, ɻ. ʍʡʦʥʝ, ɺ. ɿʝʣʝʥʢʝʚʠʯʘ, ɺ. ʉʚʝʥʪʦʩʣʘʚʩʴ-

ʢʦʛʦ, ʌ. ʈʦʩʩʥ̔̔, ʃ. ɺʘʜʩʦ, ʄ.ʄ. ʇʦʧʦʚʘ, ɺ.ʇ. ʂʦʣʝʩʦʚʘ, ʃ.ʅ. ɻʘʣʴʧʝʨʥ̔ʘ, ɻ.ʄ. ɼʫ-

ʣʴʥʻʚʘ, ɻ.ʄ. ʂʦʥʜʨʘʪʴʻʚʘ, ɹ.ʄ. ʆʣʽʡʥʠʢʘ, ɺ.ʗ. ʏʝʨʝʧʘʥʦʚʘ, ʃ.ɯ. ɸʥʘʪʠʯʫʢʘ, ʆ.ʗ. ʃʫ-

ʩʪʝ, ʃ.ɸ. ʅʘʟʘʨʝʥʢʘ, ʆ.ɸ. ɻʝʨʘʱʝʥʢʘ, ʊ.ɻ. ɻʨʠʱʝʥʢʦ, ʃ.ɺ. ɼʝʢʫʰʠ ʪʘ ʽʥʰʠʭ. 

ɺ ʧʨʘʢʪʠʮʽ ʢʘʣʦʨʠʤʝʪʨʽʾ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʙʫʣʠ ʢʦʥʜʫʢʪʠʚʥʽ ʢʘʣʦ-

ʨʠʤʝʪʨʠ ʥʘ ʙʘʟʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʠʜʫ ʜʦʧʦʤʽʞʥʦʾ ʩʪʽʥʢʠ, ʷʢʽ ʤʘ-

ʶʪʴ ʥʠʟʢʫ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʢʘʣʦʨʠʤʝʪʨʽʚ, ʦʩʥʦʚʥʘ ʟ ʷʢʠʭ ï ʚʠʩʦʢʘ ʯʫʪ-

ʣʠʚʽʩʪʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʫ ʢʦʥʜʫʢʪʠʚʥʠʭ ʢʘʣʦʨʠʤʝʪʨʘʭ ʫ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʯʫʪʣʠʚʦʛʦ 

ʝʣʝʤʝʥʪʫ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʬʦʨʤ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʦ-

ʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʷʢ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ, 

ʪʘʢ ʽ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʧʦʪʨʝʙʫʶʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʽ ʧʨʠʣʘʜʽʚ ʢʘʣʦʨʠʤʝʪ-

ʨʽʾ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʟʘʚʘʜ ʽ ʟʙʫʨʝʥʴ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʦʭʠʙʦʢ ʚʠʤʽʨʶ-

ʚʘʥʴ, ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʜʽʾ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʚʘʛʦ-ʛʘʙʘʨʠʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʣʘ-

ʜʽʚ. ɿ ʚʠʢʣʘʜʝʥʦʛʦ ʚʠʧʣʠʚʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʘʪʠʢʠ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ 

ʩʪʚʦʨʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʢʘʣʦʨʠʤʝʪ-

ʨ̔ ʾ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʪʘ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʠʣʘʜʽʚ ʪʘ ʩʠʩʪʝʤ ʚʠʟʥʘʯʝʥʥ ̫ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʧʝʨʝʙʽʛʫ ʪʝʧʣʦʚʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ 

ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʦʥʘʥʘ ʫ ʚʽʜʜʽʣʽ ʪʝʧʣʦʤʝʪʨʽʾ, ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʝʥʝʨʛʝ-

ʪʠʮ̔ ɯʊʊʌ ʅɸʅ ʋʢʨʘʾʥʠ ʚ ʨʘʤʢʘʭ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ 

ʋʢʨʘʾ ʥʠ, ʚʠʟʥʘʯʝʥʠʭ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʠ 

ʪʝʭʥʽʢʠè ˉ2623-3 ʚʽʜ 11.07.2001 (ʩʪ.7) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʥʝʩʝʥʠʭ ʟʤʽʥ ˉ2623-14 ʪʘ 

ˉ2623-6 ʚʽʜ 09.09.2010 ʨ, ʟʘ ʪʘʢʠʤ ʥʘʧʨʷʤʦʤ ɯʊʊʌ çʊʝʦʨʽʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʚʠʭ 
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ʚʝʣʠʯʠʥ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʩʠʩʪʝʤè ʟ ʥʘʩʪʫʧʥʠʭ ʧʨʦʙʣʝʤ, 

ʧʨʦʛʨʘʤ, ʪʝʤ ʽ ʥʘʫʢʦʚʠʭ ʧʨʦʝʢʪʽʚ: 

ï ʪʝʤʘ 1.7.1.498 çʈʦʟʨʦʙʢʘ ʪʝʧʣʦʤʝʪʨʠʯʥʦʛʦ ʚʠʪʨʘʪʦʤʽʨʘ ʪʘ ʧʨʠʣʘʜʽʚ, ʱʦ ʧʦʭʦ-

ʜʷʪʴ ʽʟ ʥʴʦʛʦ ʜʣʷ ʫʨʘʭʫʚʘʥʥʷ ʚʠʪʨʘʪ ʚʦʜʠ, ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʪʠ ʪʘ ʪʝʧʣʦʚʪʨʘʪ ʚ ʪʝʧ-

ʣʦʤʝʨʝʞʘʭè (1998-2002 ʨ., ˉ ɼʈ 0198U005114); 

ï ʪʝʤʘ 1.7.1.569 çʈʦʟʨʦʙʢʘ ʪʝʧʣʦʤʝʪʨʠʯʥʠʭ ʦʩʥʦʚ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʝʧʣʦʤʝʪʨʽʾè (2000-2002 ʨ., ˉ ɼP 0100U002419); 

- ʪʝʤʘ 1.7.1.584 çʈʦʟʨʦʙʢʘ ʜʠʥʘʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʪʠ ʟʛʦʨʷʥʥʷ ʫ 

ʙʦʤʙʦʚʦʤʫ ʢʘʣʦʨʠʤʝʪʨʽ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʚʠ-

ʤʽʨʶʚʘʥʴè (2001 ʨ. ˉ ɼʈ 0100U002418); 

ï ʪʝʤʘ 1.7.1.670 çʈʦʟʨʦʙʢʘ ʪʝʧʣʦʤʘʩʦʤʝʪʨʠʯʥʦʛʦ ʙʣʦʢʫ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽ-

ʜʞʝʥʴ ʢʽʥʝʪʠʢʠ ʩʫʰʽʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʤʘʣʦʾ ʤʘʩʠè (2005-2006 ʨ.,  

ˉ ɼP 0105U006841); 

ï ʪʝʤʘ 1.7.1.709 çɼʦʩʣʽʜʞʝʥʥʷ ʧʠʪʦʤʦʾ ʪʝʧʣʦʪʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʽʟʥʠʭ ʨʽʜʠʥ ʪʘ 

ʨʦʟʨʦʙʢʘ ʜʣʷ ʮʴʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʤʽʢʨʦʢʘʣʦʨʠʤʝʪʨʘè (2007-2008 ʨ., ˉɼP 

0107U002380); 

ï ʪʝʤʘ 1.7.1.822 çʈʦʟʨʦʙʢʘ ʧʨʠʣʘʜʽʚ ʪʘ ʤʝʪʦʜʠʢʠ ʜʣʷ ʪʝʧʣʦʪʝʭʥʽʯʥʦʾ ʧʘʩʧʦʨʪʠ-

ʟʘʮʽʾ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷè (2009-2011 ʨ.,  

ˉɼP 0112U000317); 

ï ʪʝʤʘ 1.7.1.847 çɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʧʨʝʮʠʟʽʡʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦ-

ʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʝʪʘʣʦʥʥʦʾ ʫʩʪʘʥʦʚʢʠè  

 (2012-2014 ʨ., ˉɼP 0112U001949); 

- ʪʝʤʘ 1.7.1.843 çʈʦʟʚʠʪʦʢ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʦʙôʻʢʪʽʚ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽè (2012 ï 2016 ʨ.  

ˉɼʈ 0112U001929. 

ʎ̔ʣɹ ʦʚʘ ʢʦʤʧʣʝʢʩʥʘ ʧʨʦʛʨʘʤʘ ʈɽʉʋʈʉ çʇʨʦʙʣʝʤʠ ʨʝʩʫʨʩʫ ʽ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘ-

ʪʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʡ, ʩʧʦʨʫʜ ʪʘ ʤʘʰʠʥè:  

ï ʪʝʤʘ ʈ5.1 çʇʦʜʦʚʞʝʥʥʷ ʨʝʩʫʨʩʫ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʽʚ ʢʦʪʝʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʝ-

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠè (2004-2006 ʨ., ʟʘ ʜʦʛʦʚʦʨʘʤʠ ˉ ʈ.5.1-2004/656 ʚʽʜ 

01.04.2004ʨ., ˉɼP 0104U006498 ʠ ˉ ʈ 5.1-2006/656 ʚʽʜ 03.04.2006 ʨ.,  

ˉɼP 0106U004765). 

ʎʽʣʴʦʚʘ ʢʦʤʧʣʝʢʩʥʘ ʧʨʦʛʨʘʤʘ çʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʦʩʥʦʚʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷè: 

ï ʪʝʤʘ çʈʦʟʨʦʙʢʘ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧ-

ʣʦʚʠʭ ʧʦʪʦʢʽʚ ʥʘ ʙʘʟʽ ʤʘʣʦʽʥʝʨʮʽʡʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚè (2006-2008 ʨ., ʟʘ ʜʦʛʦʚʦʨʘʤʠ  

ˉ 700-2004 ʚʽʜ 27.06.2006ʨ., ˉ ɼʈ 0106U009608; ˉ 700/1 ʚʽʜ 05.04.2007ʨ.,  

ˉɼʈ 0107U005915; ˉ 700/2-2008 ʚʽʜ 14.04.2008ʨ., ˉ ɼP 0108U002710). 

ʋ ʨʦʙʦʪʽ ʟʘ ʪʝʤʦ  ʁ1.7.1.584 ʟʜʦʙʫʚʘʯ ʙʨʘʚ ʫʯʘʩʪʴ ʷʢ ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ, ʫ ʨʦʙʦ-

ʪʘʭ ʟʘ ʪʝʤʘʤʠ 1.7.1.670, 1.7.1.847 ʪʘ ʟʘ ʜʦʛʦʚʦʨʘʤʠ ˉ 700-2004, ˉ 700/1, ˉ 700/2-

2008 ï̫ ʢ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮɹ, ʫ ʽʥʰʠʭ ʨʦʙʦʪʘʭ ï ʷʢ ʚʠʢʦʥʘʚʝʮɹ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ, ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʽ ʧʨʠʣʘʜʽʚ ʢʦʥʜʫʢʪʠʚʥʦʾ ʢʘʣʦʨʠʤʝʪʨʽʾ ʥʘ ʙʘʟʽ ʪʝʨʤʦʝʣʝʢʪʨʠ-

ʯʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʠʜʫ ʜʦʧʦʤʽʞʥʦʾ ʩʪʽʥʢʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚôʷʟʘʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 
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- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʩʪʨʫʢʪʫʨ ʢʦʥʜʫʢʪʠʚʥʠʭ ʢʘʣʦʨʠʤʝʪʨʽʚ ʪʘ ʟʘ-

ʧʨʦʧʦʥʫʚʘʪʠ ʰʣʷʭʠ ʟʙʽʣʴʰʝʥʥʷ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʜʽʘʧʘʟʦʥʫ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʦʙôʻʤʫ ʢʘ-

ʣʦʨʠʤʝʪʨʠʯʥʦʾ ʢʦʤʽʨʢʠ; 

- ʜʦʩʣʽʜʠʪʠ ʤʝʪʦʜʠ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʟʙʫʨʝʥʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʢʘʣʦʨʠ-

ʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʪʨʫʢʪʫʨʠ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʟ 

ʢʦʤʧʝʥʩʘʮʽʻʶ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʟʙʫʨʝʥʴ; 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʜʠʥʘʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʴ ʚ ʢʘʣʦʨʠʤʝʪʨʘʭ ʪʝʧʣʦʚʦʛʦ 
ʧʦʪʦʢʫ ʪʘ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʜʽʾ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ; 

- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʟʤʝʥʰʝʥʥʷ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ ʚ 
ʪʝʧʣʦʦʙʤʽʥʥʦʤʫ ʢʘʣʦʨʠʤʝʪʨʽ ʥʘ ʙʘʟʽ ʚʠʟʥʘʯʝʥʥʷ ʧʦʧʨʘʚʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʪʚʦ-

ʨʶʚʘʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ; 

- ʜʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʫ ʢʦʥ-

ʜʫʢʪʠʚʥʠʭ ʢʘʣʦʨʠʤʝʪʨʘʭ ʪʘ ʫʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜʠ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʦʟʨʘʭʫʥʢʫ ʭʘʨʘ-

ʢʪʝʨʠʩʪʠʢ ʪʘ ʚʜʦʩʢʦʥʘʣʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʫ ʚʠʛʣʷʜʽ ʮʠ-

ʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ; 

- ʩʪʚʦʨʠʪʠ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʩʠʩʪʝʤ, ʚ ʷʢʠʭ ʨʝʘʣʽʟʦ-

ʚʘʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʴ ʽ ʜʦʩʣʽʜʠʪʠ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʪʘ ʤʝʪʨʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʝʧʣʦʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʽʚ ʪʘ ʨʝʯʦʚʠʥ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʢʦʥʜʫʢʪʠʚʥʦʾ ʢʘʣʦʨʠʤʝʪʨʽʾ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʻ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʽ ʨʦʟʰʠʨʝʥʥʷ ʬʫ-

ʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʟʘʩʦʙʽʚ. ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥ:̔ ʽʥʬʦʨʤʘ-

ʮʽʡʥʘ ʪʝʦʨʽʷ ʚʠʤʽʨʶʚʘʥʴ, ʪʝʦʨʽʷ ʩʠʛʥʘʣʽʚ ʽ ʢʽʣ, ʘʥʘʣʽʪʠʯʥʝ ʪʘ ʬʽʟʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʧʣʦʧʝʨʝʜʘʚʘʥʥʷ, ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʬʽʟʠʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʠʢʣʘʜʥʦʾ ʤʝʪʨʦʣʦʛʽʾ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʧʝʨʝʚʽʨʷʣʘʩʷ ʧʦʨʽʚʥʷʥʥʷʤ ʾʭ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

1. ɺʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʢʘʣʦʨʠ-

ʤʝʪʨʽʾ, ʷʢʠʡ ʧʦʜʽʙʥʦ ʜʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʢʘʣʦʨʠʤʝʪʨʽʾ ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʝʢʮʽʶ ʧʦʭʠʙʦʢ, 

ʚʠʢʣʠʢʘʥʠʭ ʟʦʚʥʽʰʥʽʤʠ ʟʙʫʨʝʥʥʷʤʠ, ʽ ʨʘʟʦʤ ʟ ʮʠʤ ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʤʘʩʦ-

ʛʘʙʘʨʠʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʩʦʙʽʚ ʢʘʣʦʨʠʤʝʪʨʽʾ. 

2. ɺʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʤʫʣʴʪʠʨʝʬʝʨʝʥʪʥʦʾ ʢʚʘʟʽʜʠ-

ʬʝʨʝʥʮʽʘʣʴʥʦʾ ʢʘʣʦʨʠʤʝʪʨʽʾ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʝʥʩʘʮʽʾ ʜʠʥʘʤʽʯʥʠʭ ʟʙʫʨʝʥʴ ʚ 

ʢʘʣʦʨʠʤʝʪʨʘʭ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʟʽ ʩʢʣʘʜʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʢʦʤʽʨʦʢ ʪʘ ʨʝʘʢʮʽʡʥʠʭ 

ʩʦʩʫʜʽʚ. 

3. ʈʦʟʚʠʥʫʪʦ ʤʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʽʤʧʫʣʴʩʥʦʛʦ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ 

ʰʣʷʭʦʤ ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʢʘʣʦʨʠʤʝʪʨʘ ʚ ʨʝʛʫʣʷʨʥʦʤʫ ʨʝʞʠʤʽ ʥʘ ʧʽʜ-

ʩʪʘʚʽ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʨʦʟʨʘʭʫʥʢʫ ʧʦʚʥʦʛʦ ʪʝʧʣʦʚʠʜʽ-

ʣʝʥʥʷ ʷʢ ʩʫʤʠ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʠʛʥʘʣʫ ʚ ʽʨʨʝʛʫʣʷʨʥʦʤʫ ʨʝʞʠʤʽ ʪʘ ʦʙʯʠʩʣʝ-

ʥʦʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʩʢʣʘʜʦʚʦʾ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʫ ʨʝʛʫʣʷʨʥʦʤʫ ʨʝʞʠʤʽ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ. 
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4. ʈʦʟʚʠʥʫʪʘ ʪʝʦʨʽʷ ʨʦʟʨʘʭʫʥʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦ-

ʢʫ, ʥʘ ʧʽʜʩʪʘʚʽ ʯʦʛʦ ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʝʪʚʦʨʚʁʘʯʽʚ 

ʚʽʜ ʪʦʚʱʠʥʠ ʪʘ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʾʭ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ. 

5. ɺʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧ-

ʣʦʚʠʜʽʣʝʥʥʷ ʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʧʽʜ ʯʘʩ ʛʽʜʨʘʪʘʮʽʾ ʮʝʤʝʥʪʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚ ʦʜʥʦʤʫ 

ʜʦʩʣʽʜʽ ʚʠʤʽʨʷʪʠ ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʪʦʥʥʠʭ ʪʘ ʮʝʤʝʥʪʥʠʭ ʩʫʤʽʰʝʡ ʜʣʷ ʤʦ-

ʜʝʣʁʚʘʥʥʷ ʧʨʦʮʝʩʫ ʛʽʜʨʘʪʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʤʦʥʦʣʽʪʥʠʭ ʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. 

6. ʈʦʟʚʠʥʫʪʦ ʤʝʪʦʜ ʩʢʘʥʫʚʘʣʴʥʦʾ ʢʘʣʦʨʠʤʝʪʨʽʾ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʪʝ-

ʧʣʦʻʤʥʦʩʪʽ ʜʝʢʽʣʴʢʦʭ ʟʨʘʟʢʽʚ ʤʘʪʝʨʽʘʣʽʚ ʰʣʷʭʦʤ ʧʦʢʨʦʢʦʚʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʟ ʥʝʧʝʨʝ-

ʨʚʥʠʤ ʧʦʨʽʚʥʷʥʥʷʤ ʟ ʝʪʘʣʦʥʥʠʤ ʟʨʘʟʢʦʤ, ʱʦ ʫʤʦʞʣʠʚʣʶʻ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʟʦʚʥʽ-

ʰʥʽʭ ʟʙʫʨʝʥʴ ʪʘ ʚʠʢʣʶʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʦʯʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʫ ʟʤʽʥʝʥʴ ʪʝʤʧʝ-

ʨʘʪʫʨʠ. 

7. ʈʦʟʚʠʥʫʪʦ ʤʝʪʦʜ ʩʠʥʭʨʦʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʪʠ ʚʠ-

ʧʘʨʦʚʫʚʘʥʥʷ ʨʽʜʠʥ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʧʨʘʚʦʢ ʥʘ ʥʝʽʜʝʥʪʠʯʥʽʩʪʴ 

ʫʤʦʚ ʪʝʧʣʦʦʙʤʽʥʫ ʨʦʙʦʯʦʾ ʢʦʤʽʨʢʠ ʪʘ ʢʦʤʽʨʢʠ-ʨʝʬʝʨʝʥʪʘ ʚʥʘʩʣʽʜʦʢ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ 

ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʤʝʥʰʝʥʥʷ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ. 

8. ʆʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ 

ʟ ʚʚʝʜʝʥʥʷʤ ʧʦʧʨʘʚʦʢ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʜʽʾ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʢʨʽʟʴ ʩʪʽʥʢʫ ʪʨʫ-

ʙʦʧʨʦʚʦʜʫ ʟ ʧʦʧʝʨʝʜʥʴʦ ʥʝʚʽʜʦʤʠʤ ʪʝʧʣʦʚʠʤ ʦʧʦʨʦʤ ʩʪʽʥʢʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠ-

ʤʽʨʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʧʣʦʥʦʩʽʷ ʪʘ ʽʥʪʝʛʨʘʣʴʥʽ ʪʝʧʣʦʚʪʨʘʪʠ ʥʘ ʜʽʣʷʥʮʽ ʪʝʧʣʦʪʨʘʩʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʢʣʘʜʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

1. ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʪʚʦ-

ʨʝʥʠʭ ʧʨʠʣʘʜʘʭ ʽ ʩʠʩʪʝʤʘʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʧʣʦʚʠʭ ʝʬʝʢʪʽʚ ʪʘ ʪʝʧʣʦʬʽ-

ʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʨʝʯʦʚʠʥ.  

2. ʅʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʚʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʩʪʚʦʨʝʥʦ, ʤʝʪʨʦʣʦʛʽʯʥʦ ʘʪʝʩʪʦʚʘʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʥʘ 

ʜʝʢʽʣʴʢʦʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʢʨʘʾʥʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʙʦʤʙʦʚʠʡ ʢʘʣʦʨʠʤʝʪʨ ʂʊʉ-4 ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʪʠ ʟʛʦʨʷʥʥʷ ʟ ʧʦʭʠʙʢʦ  ʁʚʠʤʽʨʶʚʘʥʥʷ Ñ0,1%, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩ-

ʥʦʤʫ ʩʚʪ̔ʦʚʦʤʫ ʨʽʚʥʶ.   

3. ʈʦʟʨʦʙʣʝʥʦ ʧʨʠʥʮʠʧ ʜʽʾ, ʩʪʨʫʢʪʫʨʫ ʪʘ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʠʣʘʜ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʪʘ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʛʽʜʨʘʪʘʮʽʾ ʯʦʪʠʨʴʦʭ ʟʨʘʟ-

ʢʽʚ ʙʝʪʦʥʥʠʭ ʪʘ ʮʝʤʝʥʪʥʠʭ ʩʫʤʽʰʝʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʪʨʫʜʦʚʠʪʨʘʪʠ ʪʘ ʪʨʠʚʘ-

ʣʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ.  

4. ʈʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʫ, ʨʝʘʣʽʟʦʚʘʥʦ ʪʘ ʤʝʪʨʦʣʦʛʽʯʥʦ ʘʪʝʩʪʦʚʘʥʦ ʙʘʛʘʪʦʢʦʤʽʨ-

ʢʦʚʫ ʢʘʣʦʨʠʤʝʪʨʠʯʥʫ ʩʠʩʪʝʤʫ ʋʀʊ-1 ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʻʤʥʦʩʪʽ ʤʝʪʦʜʦʤ ʧʦʢʨʦ-

ʢʦʚʦʛʦ ʩʢʘʥʫʚʘʥʥʷ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʨʘʢʝ-

ʪʥʦ-ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠ. 

5. ʉʪʚʦʨʝʥʽ ʩʠʩʪʝʤʠ ʧʨʝʮʠʟʽʡʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ ʪʘ ʨʦʟ-

ʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʥɹʠʭ 

ʪʝʧʣʦʚʪʨʘʪ ʥʘ ʜʽʣʷʥʢʘʭ ʪʝʧʣʦʪʨʘʩʠ ʙʝʟ ʚʽʜʢʣʶʯʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ. 

6. ʈʦʟʨʦʙʣʝʥʦ ʧʨʠʥʮʠʧ ʜʽʾ, ʩʪʨʫʢʪʫʨʫ ʪʘ ʨʝʘʣʽʟʦʚʘʥʦ ʚʠʤʽʨʶʚʘʣʴʥʫ ʩʠʩʪʝʤʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʪʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʽʜʠʥ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʷʢʦʾ ʜʦʩʣʽʜʞʝʥʦ ʥʠʟʢʫ 
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ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʝʯʦʚʠʥ ʥʝʦʜʥʦʨʽʜʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʚʠʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʾʭ ʩʫʰʽʥʥʷ. 

7. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʙʽʩʧʽʨʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ 

ʟ ʛʘʣʴʚʘʥʽʯʥʠʤ ʥʘʥʝʩʝʥʥʷʤ ʥʽʢʝʣʶ ʥʘ ʧʦʣʦʚʠʥʫ ʚʠʪʢʘ ʜʨʦʪʦʚʠʭ ʩʧʽʨʘʣʝʡ ʟ ʭʨʦʤʝʣʶ 

ʪʘ ʟ ʘʣʶʤʝʣʶ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʞʦʨʩʪʢʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ï ʟʘ ʧʽʜʚʠʱʝʥʦʾ ʪʝ-

ʤʧʝʨʘʪʫʨʠ ʪʘ ʷʜʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ. 

8. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʦʮʽʥʶʚʘʥʥʷ ʩʢʣʘʜʦʚʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʚʠ-

ʢʣʠʢʘʥʦʾ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʧʨʦʩʪʦʨʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʘ ʨʦʟʛʣʷʥʫʪʦ 

ʧʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʧʽʜʩʪʘʚʽ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ.  

9. ɻʘʨʤʦʥʽʟʦʚʘʥʦ ʥʠʟʢʫ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ ʛʘʣʫʟʽ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ʜʣʷ 

ʛʝʣʽʦʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʻʤʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ. 

10. ʉʪʚʦʨʝʥʠʡ ʨʷʜ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʘʮʽʡʥʦʾ ʩʢʣʘ-

ʜʦʚʦʾ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʨʠ ʧʦʞʝʞʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ, ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʦʨʘʜʽʘʮʽʡ-

ʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʚʝʨʭʦʥʴ ʪʘ ʽʥʩʦʣʷʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ: 

- ʙʦʤʙʦʚʠʡ ʢʘʣʦʨʠʤʝʪʨ ʂʊʉ-4 ʚʠʛʦʪʦʚʣʝʥʠʡ ʪʘ ʧʝʨʝʜʘʥʠʡ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ  ʥʘ 

ʰ̔ʩʪɹ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ: ʫ ʊʆɺ çʊɽʈʈɸ ɽʂʆʃɽʅɼè (ʘʢʪ ʚʧʨʦʚʘ-

ʜʞʝʥʥʷ ʚʽʜ 21.03.2011); ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʅɸʅ ʋʢʨʘʾʥʠ (ʘʢʪ ʚʽʜ 

05.07.2012); ɼʇ çʈʽʚʥʝʩʪʘʥʜʘʨʪʤʝʪʨʦʣʦʛʽʷè (ʘʢʪ ʚʽʜ  08.02.2016); ɯʊʊʌ ʅɸʅʋ; 

- ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʣʦʨʠʤʝʪʨʫ ʂʊʉ-4 ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʨʝʯʦʚʠʥ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʊʆɺ çɯʥʩʪʠʪʫʪ ʧʨʦʤʠʩʣʦʚʦʾ ʝʢʦʣʦʛʽʾè (ʘʢʪ ʚʽʜ 

08.12. 2017) ʪʘ ʉʪʘʜʥʠʮʴʢʦʛʦ ʄʇɼ ɼʇ çʋʢʨʩʧʠʨʪè (ʘʢʪ ʚʽʜ 26.12. 2017); 

- ʢʘʣʦʨʠʤʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ ʋʀʊ-1 ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʻʤʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʘ ʪʘ 

ʧʝʨʝʜʘʥʘ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ  ʫ ɼʇ ʂɹ çʇʽʚʜʝʥʥʝè (ʘʢʪ ʚʽʜ 10.04.2015), ʧʦʚʪʦʨʥʦ ʚʧʨʦ-

ʚʘʜʞʝʥʘ ʧʽʩʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ ʯʝʨʛʦʚʦʾ ʧʦʚʽʨʢʠ (ʘʢʪ ʚʽʜ 07.12.2017); 

- ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʚʪʨʘʪ ʥʘ ʜʽʣʷʥʮʽ ʪʝʧʣʦʪʨʘʩʠ ʚʠʛʦʪʦʚʣʝʥʘ ʪʘ ʧʝʨʝʜʘ-

ʥʠʡ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ  ʚ ɸʂ çʂʠʾʚʝʥʝʨʛʦè (ʘʢʪ ʚʽʜ 15.06.2003); 

- ʪʝʧʣʦʤʘʩʦʤʝʪʨʠʯʥʠʡ ʙʣʦʢ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʩʫʰʽʥʥʷ ʚʧʨʦʚʘʜʞʝʥʠʡ ʫ 

ʊʆɺ çɸʛʨʦʤʘʪ ï ɼʝʢʦʨè (ʘʢʪ ʚʽʜ 8.12.2006); 

- ʨʘʜʽʦʤʝʪʨʠ ʈɸʇ-12 ʨʽʟʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʊʆɺ çʊʝʨʤʘʰè (ʘʢʪ ʚʽʜ 

30.11.2010); ʊʆɺ çɼʆʅʉʊʈʆʁʊɽʉʊè (ʘʢʪ ʚʽʜ 18.09.2013); ʇʇ çʋʢʨʧʨʦʤʩʝʨʪè (ʘʢʪ 

ʚʽʜ 01.02.2013); ʊʟʆɺ çʊɸʈʂɽʊʊ ɺɯʅɯʉɯʅè (ʘʢʪ ʚʽʜ 28.04.2014); 

- ʢʘʣʦʨʠʤʝʪʨʠʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʪʝʧʣʦʪʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʪʝʧʣʦʪʠ ʟʛʦ-

ʨʷʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʽʥʩʦʣʷʮʽʾ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ɯʊʊʌ ʅɸʅʋ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋʩʽ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʚʠʥʦ-

ʩʷʪʴʩʷ ʥʘ ʟʘʭʠʩʪ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ ʧʨʠ ʩʘʤʦʩʪʽʡʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ʜʦʩʣʽ-

ʜʞʝʥʴ, ʪʘ ʥʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʴ ʪʘ ʚʠʩʥʦʚʢʽʚ ʟ ʢʦʣʝʢʪʠʚʥʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺ 

ʜʠʩʝʨʪʘʮʽʾ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʽʜʝʾ ʪʘ ʨʦʟʨʦʙʢʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʩʧʽʚʘʚʪʦʨʘʤ ʩʧʽʣʴʥʦ 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ɼʝʷʢʽ ʤʘʪʝʨʽʘʣʠ ʩʧʽʣʴʥʠʭ ʨʦʙʽʪ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʜʠʩʝ-

ʨʪʘʮʽʷʭ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ɼʝʢʫʰʽ ʃ.ɺ., 2016 ʨ. (ʩʧʝʮ. ʚʯʝʥʘ ʨʘʜʘ ɼ35.052.08 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè); ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

ɹʫʨʦʚʦʾ ɿ.ɸ., 2014 (ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʚʯʝʥʘ ʨʘʜʘ ʂ 26.224.02 ɯʥʩʪʠʪʫʪʫ ʪʝʭʥʽʯʥʦʾ ʪʝʧ-

ʣʦʬ̔ʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ); ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ɯʚʘʥʦʚʘ ʉ.ʆ., 2017 ʨ.; ʢʘʥʜʠʜʘʪʘ 

ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʅʘʟʘʨʝʥʢʘ ʆ.ʆ., 2017 ʨ. (ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʚʯʝʥʘ ʨʘʜʘ ɼ 26.224.02 ʚ ɯʥ-

ʩʪʠʪʫʪʽ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ).  
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ɸʧʨʦʙʘʮʽ̫  ʨʝʟʫʣʴʪʘʪʚ̔ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘ-

ʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʄʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ çʄʝʪʨʦʣʦʛʽʷ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘè, ʤ. ʍʘʨʢʽʚ, 2006, 2008, 2010, 

2012, 2016 ʨʨ.; ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʕʊʊ: ʉʦʚʨʝʤʝʥʥʳʝ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʧʣʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʩʫʰʢʘ ʠ ʪʝʨʤʦʚʣʘʞʥʦʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʤʘʪʝʨʠʘʣʦʚ)è, ʤ. ʄʦʩʢʚʘ, 2011 ʨ.; ʄʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʊʝʤʧʝʨʘʪʫʨʘ-2003è, ʤ. 

ʃʴʚʽʚ, 2003 ʨ.; ʄʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ çʇʨʦʙʣʝʤʠ ʧʨʦʤʠʩʣʦʚʦʾ ʪʝʧʣʦʪʝʭʥʽʢʠè, 

ʤ. ʂʠʾʚ, 2005, 2007, 2011, 2013, 2015 ʨʨ.; ʄʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝ-

ʨʝʥʮʽʷʭ çʇʨʦʙʣʝʤʠ ʦʙʣʽʢʫ ʪʝʧʣʦʪʠ ʪʘ ʚʦʜʠ ʚ ʋʢʨʘʾʥʽè, ʤ. ʂʠʾʚ, 2006, 2008, 2010, 

2013 ʨʨ.; ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ 

ʩʨʝʜʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚè, ʤ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

2010 ʨ.; ʄʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ çʂʦʩʤʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʪʝʧʝʨʽʰʥʻ ʡ ʤʘʡʙʫʪʥʻ 

(ʇʝʨʝʜʦʚʽ ʢʦʩʤʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʢʦʨʠʩʪʴ ʣʶʜʩʪʚʘ)è, ʤ. ɼʥʽʧʨʦ, 2011, 2015, 2017 ʨʨ.; 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʠʩʪʝʤʠ 2013 ï ʊʦʤʦʛʨʘʬʽʷ ʽ ʪʝʨʤʦ-

ʤʝʪʨʽʷ, ʤʝʪʨʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴè, ʤ. ʃʴʚʽʚ, 2013 ʨ.; 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʩʚʽʪʣʦʪʝʭʥʽʢʠ ʪʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠè, ʤ. ʍʘʨʢʽʚ, 2011ʨ.; ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çɺʠʤʽʨʶʚʘʥʥʷ, ʢʦʥʪʨʦʣʴ ʪʘ ʜʽʘʛʥʦʩʪʠʢʘ ʚ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤʘʭ (ɺʂɼʊʉ-2017)è, ʤ. 

ɺʽʥʥʠʮʷ, 2017ʨ.; XI ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɻʽʨʦʪʝʭʥʦʣʦʛʽʾ, 

ʥʘʚʽʛʘʮʽʷ, ʢʝʨʫʚʘʥʥʷ ʨʫʭʦʤ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʘʚʽʘʮʽʡʥʦ-ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠè ʤ. ʂʠʾʚ, 

2017 ʨ.; ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʜʦ 100-ʨʽʯʯʷ ʧʨʦʬ. ʆʨʥʘʪʩʴʢʦʛʦ ʇ.ʇ., ʤ. ʂʠ-

ʾʚ, ʅʊʋʋ  çʂʇɯ ʽʤ. ɯ. ʉʽʢʦʨʩʴʢʦʛʦè, 2017 ʨ. 

ʇʫʙʣ̔ʢʘʮ̔ʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ 50 ʜʨʫʢʦʚʘ-

ʥʠʭ ʧʨʘʮʷʭ, ʩʝʨʝʜ ʷʢʠʭ: 2 ʢʦʣʝʢʪʠʚʥʽ ʤʦʥʦʛʨʘʬʽʾ, 25 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠ-

ʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 11 ʧʫʙʣʽʢʘʮʽʡ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ ʚʭʦʜʷʪʴ 

ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʪʘ 7 ʧʘʪʝʥʪʽʚ ʋʢʨʘʾʥʠ ʥʘ ʚʠʥʘʭʽʜ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙ'ʻʤ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽ ̫ʩʢʣʘʜʘʻʪʴʩʷ ʟ ̔ʚʩʪʫʧʫ, 5 ʨʦʟʜʽʣʽʚ, 

ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʟ 378 ʥʘʡʤʝʥʫʚʘʥʴ, 3-ʭ ʜʦʜʘʪʢʽʚ ʪʘ ʚʢʣʯʁʘʻ 

296 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, 121 ʨʠʩʫʥʦʢ ʽ 18 ʪʘʙʣʠʮ,ɹ 47 ʩʪʦʨʥ̔ʦʢ ʜʦʜʘʪʢʽʚ. 

 

ʆʉʅʆɺʅʀʁ ɿʄɯʉʊ ʈʆɹʆʊʀ 
ʋ ʚʩʪʫʧʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ 

ʤʝʪʫ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝ-

ʟʫʣʴʪʘʪʽʚ, ʚʢʘʟʘʥʦ ʟʚ'ʷʟʦʢ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʪʝʤʘʤʠ, ʧʣʘʥʘʤʠ, ʦʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʫʙʣʽʢʘʮʽʾ, ʘʧʨʦʙʘʮʽʶ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʫ 

ʨʦʙʦʪʠ. 

ʋ ʧʝʨʦhʤʫ ʨʦʟʜʽʣ ̔ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʢʘʣʦʨʠʤʝʪʨʽʾ, ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ 

ʪʘ ʩʪʨʫʢʪʫʨʠ ʧʨʠʣʘʜʽʚ. ʈʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠ ʢʦʤʧʝʥʩʘʮʽʾ ʪʝʧʣʦʚʦʛʦ ʝʬʝʢʪʫ ʟʘʚʜʷʢʠ ʪʝ-

ʧʣʦʪʽ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʠʯʥʠʭ ʝʬʝʢʪʽʚ. ʅʘʚʝʜʝʥʦ ʽʥʬʦʨʤʘ-

ʮʽʁ ʧʨʦ ʢʘʣʦʨʠʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ï ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʫ, ʪʘ ʤʝʪʦʜʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ʈʦʟʛʣʷʥʫʪʦ ʢʣʘʩʠʬʽʢʘʮʽ ʁʢʘ-

ʣʦʨʠʤʝʪʨʠʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʷʜʨʦʤ ʪʘ ʦʙʦʣʦʥʢʦʶ ʢʘ-

ʣʦʨʠʤʝʪʨʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʪʝʧʣʦʚʦʛʦ ʩʪʘʥʫ. ʅʘʚʝʜʝʥʦ ʧʨʠʥʮʠʧʠ ʜʽʾ ʘʜʽʘʙʘʪʠʯʥʠʭ, 

ʽʟʦʪʝʨʤʽʯʥʠʭ, ʜʽʘʪʝʨʤʽʯʥʠʭ ʪʘ ʽʟʦʧʝʨʠʙʦʣʽʯʥʠʭ ʢʘʣʦʨʠʤʝʪʨʽʚ. ʗʢ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫ-
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ʚʘʥʥʷ ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʟʥʠʮʽ ʟʥʘʯʝʥʴ ʣʦʢʘʣʴʥʦ ʾʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʛʣʷʥʫʪʦ ʢʦʥ-

ʜʫʢʪʠʚʥʠʡ ʪʘ ʪʝʧʣʦʦʙʤʽʥʥʠʡ ʢʘʣʦʨʠʤʝʪʨʠ, ʢʘʣʦʨʠʤʝʪʨʠʯʥʽ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘ-

ʜʽʘʮʽʡʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʢʘʣʦʨʠʤʝʪʨʠ ʟ ʢʦʤʽʨʢʘʤʠ ʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ ʜʣʷ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʥʝʛʦʤʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ. ʇʨʠʜʽʣʝʥʦ ʫʚʘʛʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʧʨʠʣʘʜʘʤ ʟʽ ʩʪʘ-

ʣʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʦʙʦʣʦʥʢʠ ʪʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʩʢʘʥʫʚʘʣʴʥʠʤ ʢʘʣʦʨʠʤʝʪʨʘʤ 

(ɼʉʂ). ʇʦʜʘʥʦ ʽʥʬʦʨʤʘʮʽ ʁʧʨʦ ʥʦʚʽʪʥʽ ʨʦʟʨʦʙʢʠ ʫ ʛʘʣʫʟʽ ʢʘʣʦʨʠʤʝʪʨʽʾ, ʟʦʢʨʝʤʘ, ʧʨʦ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʥʘʥʦʢʘʣʦʨʠʤʝʪʨʠ ʥʘ ʤʽʢʨʦʯʽʧʘʭ ʪʘ ʧʨʠʣʘʜʠ ɼʉʂ ʟ ʤʦʜʫʣʷʮʽʻʶ ʪʝ-

ʤʧʝʨʘʪʫʨʠ. 

ʅʘʜʘʥʦ ʩʪʠʩʣʫ ʽʥʬʦʨʤʘʮʽ ʁʧʨʦ ʯʫʪʣʠʚʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʢʘʣʦʨʠ-

ʤʝʪʨʠʯʥʠʭ ʟʘʩʦʙʘʭ. ʇʨʠʜʽʣʝʥʦ ʫʚʘʛʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʠʜʫ ʜʦʧʦ-

ʤʽʞʥʦʾ ʩʪʽʥʢʠ ʟ ʛʘʣʴʚʘʥʽʯʥʠʤ ʥʘʥʝʩʝʥʥʷʤ ʪʝʨʤʦʝʣʝʢʪʨʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʦʢʘʟʘʥʦ, 

ʱʦ ʪʘʢʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ, ʻ ʟʨʫʯʥʠʤʠ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʩʠʩʪʝʤ ʟ ʨʽʟʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʽ 

ʦʙôʻʤʦʤ ʢʦʤʽʨʦʢ. 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ ʢʘʣʦʨʠʤʝʪʨʽʾ, ʷʢʽ ʚʠʧʣʠʚʘʶʪʴ ʟ 

ʥʘʛʘʣʴʥʠʭ ʧʦʪʨʝʙ ʝʥʝʨʛʝʪʠʢʠ, ʭʘʨʯʦʚʦʾ ʪʘ ʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʟʘ-

ʩʦʙʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʩʫʯʘʩʥʠʭ ʨʦʙʦʯʠʭ ʟʘʩʦʙʽʚ ʢʘʣʦʨʠʤʝʪʨʽʾ ʚʠʤʦʛʘʤ ʽ ʟʘʚʜʘʥʥʷʤ ʚʠʨʦʙʥʠʮ-

ʪʚʘ. ɯʩʥʫʶʯʽ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ,  ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʪʘ ʟʘʩʦʙʠ ʢʘʣʦʨʠʤʝ-

ʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ  ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʪʘ ʤʝʪʨʦʣʦʛʽʯ-

ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʟʥʘʯʝʥʥ ̫ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʽʚ.  ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʧʨʦʙʣʝʤʫ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʧʦʙʫʜʦʚʠ, ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘ-

ʣʦʨʠʤʝʪʨʠʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʟʘʩʦʙʽʚ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʪʘ ʤʝʪʨʦʣʦʛʽʯ-

ʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘ ʙʘʟʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ.  

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣ ̔ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜʠ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ ʟʙʫʨʝʥʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠ-

ʤʽʨʶʚʘʥʴ, ʟʤʝʥʰʠʪʠ ʤʘʩʦ-ʛʘʙʘʨʠʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʣʘʜʽʚ ʪʘ ʧʽʜʚʠʱʠʪʠ ʾʭ ʰʚʠ-

ʜʢʦʜʽʶ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ.  

ʈʦʟʛʣʷʥʫʪʦ ʫʟʘʛʘʣʴʥʝʥʫ  ʤʦʜʝʣʴ  ʦʜʥʦʢʦʤʽʨʢʦʚʦʛʦ  ʢʘʣʦʨʠʤʝʪʨʘ ʪʘ ʤʦʜʝʣʴ ʜʠ-

ʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʦʥʜʫʢʪʠʚʥʦʛʦ  ʢʘʣʦʨʠʤʝʪʨʘ. ɼʦ ʩʢʣʘʜʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʘʣʦʨʠ-

ʤʝʪʨʘ, ʚʭʦʜʷʪʴ ʜʚʽ ʽʜʝʥʪʠʯʥʽ ʢʘʣʦʨʠʤʝʪʨʠʯʥʽ ʢʦʤʽʨʢʠ, ʧʨʠʯʦʤʫ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʦ-

ʮʝʩ ʧʨʦʭʦʜʠʪʴ ʪʽʣʴʢʠ ʚ ʦʜʥʽʡ ï ʦʩʥʦʚʥʽʡ ʨʦʙʦʯʽʡ ʨʝʘʢʮʽʡʥʽʡ ʢʦʤʽʨʮʽ, ʘ ʚ ʽʥʰʽʡ - 

ʢʦʤʧʝʥʩʘʮʽʡʥʽʡ ʢʦʤʽʨʮʽ (ʘʙʦ ʢʦʤʽʨʮʽ-ʨʝʬʝʨʝʥʪʽ), ʢʦʨʠʩʥʝ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʘʙʦ ʧʦʛʣʠ-

ʥʘʥʥʷ ʪʝʧʣʦʪʠ ʚʽʜʩʫʪʥʽ. ʂʦʤʽʨʢʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʟʘʛʘʣʴʥʦʤʫ ʤʘʩʠʚʥʦʤʫ  ʪʝʧʣʦʧʨʦʚʽʜ-

ʥʦʤʫ ʙʣʦʮʽ, ʱʦ ʨʦʟʩʽʶʻ ʪʝʧʣʦʪʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʷʢʦʛʦ ʟʘʟʚʠʯʘʡ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʪʘʙʽʣʴ-

ʥʦʶ ʘʙʦ ʟʤʽʥʶʚʘʥʦʶ ʟʘ ʟʘʜʘʥʠʤ ʟʘʢʦʥʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʪʝʨʤʦʨʝʛʫʣʶʚʘʥʥʷ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʦʩʢʽʣʴʢʠ ʯʫʪʣʠʚʽ ʝʣʝʤʝʥʪʠ ʢʦʤʽʨʦʢ ʚʢʣʶʯʝʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦ, ʘ ʥʘ 

ʦʙʠʜʚʽ ʢʦʤʽʨʢʠ ʦʜʥʘʢʦʚʦ ʚʧʣʠʚʘʁ ʪʴ ʟʦʚʥʽʰʥʽ ʟʘʚʘʜʠ ʯʠ ʟʙʫʨʝʥʥʷ, ʚʧʣʠʚ ʮʠʭ ʟʘʚʘʜ 

ʥʘ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʽʩʪʦʪʥʦ ʟʤʝʥʰʫ̒ ʪʴʩʷ ʽ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ ʽʜʝʥʪʠʯʥʦʩʪʽ ʢʦʤʽʨʦʢ ʽ 

ʯʫʪʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʘʢʘ ʧʦʚʥʦʤʘʩʰʪʘʙʥʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʘ ʩʭʝʤʘ ʧʽʜʭʦʜʠʪʴ ʟʜʝʙʽ-

ʣʴʰʦʛʦ ʜʣʷ ʤʽʢʨʦʢʘʣʦʨʠʤʝʪʨʽʚ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʥʝʾ ʭʘʨʘʢʪʝʨʥʘ ʦʙʤʝʞʝʥʽʩʪʴ ʚʝʨʭʥʴʦʾ 

ʛʨʘʥʠʮʽ ʚʠʤʽʨʶʚʘʥʦʾ ʪʝʧʣʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʩʠʩʪʝʤʘ ʪʝʨʤʦʨʝʛʫʣʶ-
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ʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʤʘʩʠʚʥʦʛʦ ʙʣʦʢʫ, ʱʦ ʨʦʟʩʽʶʻ ʪʝʧʣʦʪʫ, ʥʝ ʟʜʘʪʥʘ ʚʽʜʚʦʜʠʪʠ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʨʝʘʢʮʽʡʥʽʡ ʧʦʩʫʜʠʥʽ. ʂʨʽʤ ʪʦʛʦ, ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ 

ʦʜʥʘʢʦʚʠʭ ʢʦʤʽʨʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʛʘʙʘʨʠʪʽʚ ʪʘ ʤʘʩʠ ʧʨʠʩʪʨʦʶ. ʎʽ ʥʝʜʦ-

ʣʽʢʠ ʦʩʦʙʣʠʚʦ ʥʘʦʯʥʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʨʠ ʩʧʨʦʙʽ ʩʪʚʦʨʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʙʦʤʙʦ-

ʚʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ ʟʘ ʢʣʘʩʠʯʥʦʶ ʩʭʝʤʦʶ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʦʤʙ, ʱʦ ʟʘ ʨʦʟʤʽʨʘʤʠ ʚʽ-

ʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʜʽʶʯʠʭ ʩʪʘʥʜʘʨʪʽʚ ʜʦ ʤʘʩʠ ʧʨʦʙ ʧʘʣʠʚ ʽ ʦʙôʻʤʫ ʙʦʤʙʠ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʨʦʪʠʨʽʯʯʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʢʚʘʟʽʜʠʬʝʨʝʮʽʘʣʴʥʦʾ 

ʢʘʣʦʨʠʤʝʪʨʽʾ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʽ ʧʨʠʣʘʜʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʽ ʧʨʠʣʘʜʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʚʽ ʢʦʤʽʨʢʠ ï ʦʩʥʦʚʥʫ ʨʦʙʦʯʫ ʟ ʥʝʦʙʭʽʜʥʠʤʠ 

ʨʦʟʤʽʨʘʤʠ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʨʝʘʢʮʽʡʥʦʾ ʧʦʩʫʜʠʥʠ ʽ ʢʦʤʧʝʥʩʘʮʽʡʥʫ ʢʦʤʽʨʢʫ ʟʥʘʯʥʦ 

ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ, ʘ ʪʘʢʦʞ ʣʘʥʢʫ ʢʦʨʝʢʮʽʾ ʩʠʛʥʘʣʫ ʯʫʪʣʠʚʦʛʦ ʝʣʝʤʝʥʪʘ 

ʢʦʤʧʝʥʩʘʮʽʡʥʦʾ ʢʦʤʽʨʢʠ ʟ̔ ʟʘʜʘʥʦʶ ʧʝʨʝʜʘʚʘʣʴʥʦʶ ʬʫʥʢʮʽʻʶ ʽ ʩʫʤʘʪʦʨ ʩʠʛʥʘʣʽʚ. ʅʘ 

ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʽ ʙʣʦʢ-ʩʭʝʤʘ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʢʦʥʜʫʢʪʠʚʥʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ. 

 

        
             ʘ        ʙ 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ (ʘ) ʽ ʧʝʨʝʜʘʚʘʣʴʥʘ ʙʣʦʢ-ʩʭʝʤʘ (ʙ) ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ 

ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

 

ʈ̔ ʚʥʷʥʥʷ, ʱʦ ʧʦʚôʷʟʫʻ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʟ ʚʭʽʜʥʠʤʠ ʫ ʙʣʦʢ-ʩʭʝʤʽ ʥʘ ʨʠʩ.1.ʙ, ʤʘʻ 

ʚʠʛʣʷʜ: 
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)s(H(s)H)s(H)s(H)s(H(s)H)s(H

)s(H)s(ʊ)s(Z)s(H

)s(H)s(H)s(H)s(W)s(H)s(H)s(W)s(E

ɹʂ2ʢʦʨɹʂ1

N

i
ɿɸɼiZi

ʢʦʨɺʍɺʍɺʀʍ

                (1) 

ʜʝ )s(Wɺʍ1 , )s(Wɺʍ2  ï ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʃʘʧʣʘʩʦʤ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ 

ʧʨʦʮʝʩ ̔ʚ ʨʦʙʦʯʽʡ ʪʘ ʢʦʤʧʝʥʩʘʮʽʡʥʠʭ ʢʦʤʽʨʢʘʭ; Z1(s),é, Zi(s),é, ZN(s) ï ʟʦʙʨʘʞʝʥʥʷ 

ʟʦʚʥʽʰʥʽʭ ʟʘʚʘʜ ʯʠ ʟʙʫʨʝʥʴ; )s(HZi  ï ʧʝʨʝʜʘʚʘʣʴʥʽ ʬʫʥʢʮʽʾ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʟʘʚʘʜ 

ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʛʘʣʴʥʦʛʦ ʪʝʧʣʦʨʦʟʩʽʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ; )s(H1 é )s(H7 ï 

ʧʝʨʝʜʘʚʘʣʴʥʽ ʬʫʥʢʮʽʾ ʝʣʝʤʝʥʪʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʚʠʤʽʨʶʚʘʥʴ; )s(Hʢʦʨ  - 

ʧʝʨʝʜʘʚʘʣʴʥʘ ʬʫʥʢʮʽʷ ʢʦʨʝʢʪʫʚʘʣʴʥʦʾ ʣʘʥʢʠ; ɹʂ1H , ɹʂ2H  - ʧʝʨʝʜʘʚʘʣʴʥʽ ʬʫʥʢʮʽʾ 

ʪʝʧʣʦʧʝʨʝʜʘʚʘʥʥʷ ʚʽʜ  ʪʝʧʣʦʨʦʟʩʽʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ ʜʦ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʢʦʤʽʨʦʢ. 

ʋʤʦʚʦʶ ʢʦʤʧʝʥʩʘʮʽʾ ʚʧʣʠʚʫ ʟʙʫʨʝʥʴ ʥʘ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʻ ʚʠʢʦʥʘʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ: 
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6  , 

ɿʘ ʚʠʢʦʥʘʥʥʷ ʮʠʭ  ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʨʽʚʥʷʥʥʷ (1) ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ: 

[ ] )s(H)s(Hʄ)s(W)s(W)s(E ɺʍɺʍɺʀʍ 3221 ÖÖÖ-=  , 

ʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʫ ʢʦʤʧʝʥʩʘʮʽʡʥʽʡ ʢʦʤʽʨʮʽ (02=ɺʍW ): 

)s(H)s(H)s(W)s(E ɺʍɺʀʍ 321 ÖÖ= ,    ʘʙʦ     
)s(H)s(H

)s(E
)s(W ɺʀʍ

ɺʍ
32

1
Ö

= ,              (2) 

ʪʦʙʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʩʭʝʤʠ ʚʠʤʽʨʶʚʘʥʴ ʜʦʟʚʦʣʷʻ ʢʦʤʧʝʥʩʫʚʘʪʠ 

ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ ʟʘʚʘʜ ʥʘ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ, ʘ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ 

ʧʨʦʮʝʩʽ ï ʚʠʟʥʘʯʘʪʠ ʟʘ ʚʠʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʛʦ ʟʘʩʦʙʫ ʪʘ ʬʫʥʢʮʽʻʶ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʙʦʯʦʾ ʢʦʤʽʨʢʠ ʪʘ ʯʫʪʣʠʚʦʛʦ ʝʣʝʤʝʥʪʫ.  

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʣʘʥʢʘ ʢʦʨʝʢʮʽʾ ʤʦʞʝ ʢʦʤʧʣʝʢʩʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʥʮʶʛʘ ʪʘʢ, ʱʦʙʠ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʦʯʦʾ 

ʢʦʤʽʨʢʠ ʽ ʣʘʥʮʶʛʘ ʢʦʤʽʨʢʠ ʧʦʨʽʚʥʷʥʥʷ ʟ ʢʦʨʝʢʪʫʚʘʣʴʥʦʶ ʣʘʥʢʦʶ ʙʫʣʠ ʪʦʪʦʞʥʠʤʠ. 

ʇʨʦʪʝ ʯʘʩʪʦ, ʟʨʫʯʥʦ ʨʦʟʜʽʣʴʥʦ ʨʝʛʫʣʶʚʘʪʠ ʘʤʧʣʽʪʫʜʥʽ ʽ ʯʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʯʫʪʣʠʚʦʛʦ ʝʣʝʤʝʥʪʘ ʢʦʤʧʝʥʩʘʮʽʡʥʦʾ ʢʦʤʽʨʢʠ ʟ ʪʘʢʠʤʠ ʞ ʧʠʪʦʤʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢ ʽ ʚʽʜʧʦʚʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʦʯʦʾ ʢʦʤʽʨʢʠ, ʽ ʨʦʟʤʽʱʝʥʥʷ ʚ 

ʢʦʤʧʝʥʩʘʮʽʡʥʽʡ ʢʦʤʽʨʮʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʽʤʽʪʘʪʦʨʘ ʨʝʘʢʮʽʡʥʦʾ ʧʦʩʫʜʠʥʠ ʤʦʞʝ ʧʨʠʚʝʩʪʠ 

ʜʦ ʧʦʜʽʙʥʦʩʪʽ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʛʥʘʣʽʚ ʯʫʪʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʢʦʤʽʨʦʢ. ʊʦʜʽ ʚ ʷʢʦʩʪʽ ʢʦʨʠʛʫʚʘʣʴʥʦ ʾ ʣʘʥʢʠ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ 

ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ ʧʽʜʩʠʣʶʚʘʯ ʟ ʨʝʛʫʣʴʦʚʘʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʽʜʩʠʣʝʥʥʷ 

.ʄK)s(H ʇʢʦʨ º=  

ʆʩʢʽʣʴʢʠ ʨʝʘʢʮʽʡʥʘ ʧʦʩʫʜʠʥʘ ʪʘ ʾʾ ʽʤʽʪʘʪʦʨ ʤʘʶʪʴ ʩʫʪʪʻʚʦ ʨʽʟʥʽ ʨʦʟʤʽʨʠ, ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʾʭ ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʟʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʽʤʽʪʘʪʦʨʫ, ʫ ʷʢʠʭ ʚʽʥ ʩʢʣʘʜʝʥʠʡ ʟ ʢʽʣʴʢʦʭ ʯʘʩʪʠʥ, ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ 

ʨʝʛʫʣʴʦʚʘʥʠʤʠ ʪʝʧʣʦʚʠʤʠ ʦʧʦʨʘʤʠ. ʇʨʦʚʝʜʝʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʤʫ ʢʘʣʦʨʠʤʝʪʨʽ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʪʝʧʣʦʚʦʾ ʘʥʘʣʦʛʽʾ ʪʘ ʧʦʢʘʟʘʥʦ, 

ʱʦ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʦʚʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢʘ ʚʠʢʣʠʢʘʥʘ ʟʦʚʥʽʰʥʽʤʠ 

ʟʙʫʨʝʥʥʷʤʠ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʩʭʝʤʠ ʟʤʝʥʰʫʻʪʴʩʷ ʫ 3é8 ʨʘʟʽʚ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʢʣʘʜʦʚʦʶ ʧʦʭʠʙʢʠ ʦʜʥʦʢʦʤʽʨʢʦʚʦʾ ʩʠʩʪʝʤʠ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʙʦʯʦʾ ʢʦʤʽʨʢʠ ʪʘ ʢʦʤʽʨʢʠ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʽʪʘʪʦʨʘ ʦʙʤʝʞʝʥʽ ʪʠʤ, ʱʦ 

ʩʪʘʣʽ ʯʘʩʫ ʚ ʩʢʣʘʜʥʠʭ ʽʤʽʪʘʪʦʨʘʭ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʾʭ 

ʥʝʟʘʣʝʞʥʝ ʨʝʛʫʣʶʚʘʥʥʷ, ʘ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʢʦʤʽʨʢʠ-ʨʝʬʝʨʝʥʪʫ ʬʦʨʤʫʻʪʴʩʷ ʻʜʠʥʠʤ 

ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʽʨʦʢ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʥʝʟʘʣʝʞʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ 

ʤʫʣʴʪʠʨʝʬʝʨʝʥʪʥʦʾ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʢʘʣʦʨʠʤʝʪʨʽʾ. ɯʜʝʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ 

ʟʘʤʽʥʽ ʢʦʤʽʨʢʠ-ʨʝʬʝʨʝʥʪʫ ʟ ʻʜʠʥʠʤ ʩʢʣʘʜʥʠʤ ʽʤʽʪʘʪʦʨʦʤ ʤʫʣʴʪʠʨʝʬʝʨʝʥʪʥʦʶ 

ʢʦʤʽʨʢʦʶ ʟ ʢʽʣʴʢʦʤʘ ʯʫʪʣʠʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʷʢʽ ʻ ʽʥʝʨʮʽʡʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʧʝʨʰʦʛʦ 

ʧʦʨʷʜʢʫ, ʩʪʘʣʽ ʯʘʩʫ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʨʝʥʷʤ ʟʥʘʤʝʥʥʠʢʘ ʧʝʨʝʜʘʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ 

ʨʦʙʦʯʦʾ ʢʦʤʽʨʢʠ. ɯʥʝʨʮʽʡʥʽ ʝʣʝʤʝʥʪʠ ʚʢʣʶʯʘʶʪʴ ʫ ʣʘʥʮʶʛʠ ʧʘʨʘʣʝʣʴʥʦʾ ʢʦʨʝʢʮʽʾ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʽʾ ʨʝʘʢʮʽʾ ʥʘ ʟʦʚʥʽʰʥʽ ʟʘʚʘʜʠ ʪʘ ʟʙʫʨʝʥʥʷ (ʜʠʚ. ʨʠʩ. 2).  
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ʉʢʣʘʜʥʘ ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʙʦʯʦʾ ʢʦʤʽʨʢʠ ʟ ʨʝʘʢʮʽʡʥʦʶ ʧʦʩʫʜʠʥʦʶ ʫ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʨʦʙʦʚʦ-ʨʘʮʽʦʥʘʣʴʥʦʶ ʬʫʥʢʮʽʻʶ ʚʽʜ 

ʧʘʨʘʤʝʪʨʘ ʧʝʨʝʪʚʦʨʝʥʥʷ s, ʧʨʠʯʦʤʫ ʩʪʫʧʽʥʴ ʧʦʣʽʥʦʤʫ ʫ ʟʥʘʤʝʥʥʠʢʫ m ʧʦʚʠʥʝʥ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʩʪʫʧʽʥʴ ʧʦʣʽʥʦʤʫ ʯʠʩʝʣʴʥʠʢʘ n. ʗʢ ʚʽʜʦʤʦ, ʪʘʢʘ ʜʨʦʙʦʚʦ-ʨʘʮʽʦʥʘʣʴʥʘ 

ʬʫʥʢʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ ʩʫʤʘ m ʜʦʜʘʥʢʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʝʨʝʜʘʚʘʣʴʥʠʤ ʬʫʥʢʮʽʷʤ ʽʥʝʨʮʽʡʥʠʭ ʣʘʥʦʢ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʧʨʠʯʦʤʫ ʾʭ ʩʪʘʣʽ ʯʘʩʫ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʨʝʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʧʝʨʝʜʘʪʦʯʥʦʾ ʬʫʥʢʮʽʾ ʨʦʙʦʯʦʾ 

ʢʦʤʽʨʢʠ 
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ʜʝ a1é an, b1ébn ï ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʣʽʥʦʤʽʚ ʯʠʩʝʣʴʥʠʢʘ ʪʘ ʟʥʘʤʝʥʥʠʢʘ ʬʫʥʢʮʽʾ; G1éGm  

ï ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʩʢʣʘʜʥʠʢʽʚ ʨʦʟʢʣʘʜʝʥʥʷ; 1té mtï ʩʪʘʣʽ ʯʘʩʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʢʦʨʝʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ  
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ʈʠʩ.2. ʉʪʨʫʢʪʫʨʘ (ʘ) ʽ ʧʝʨʝʜʘʚʘʣʴʥʘ ʙʣʦʢ-ʩʭʝʤʘ (ʙ) ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʤʫʣʴʪʠʨʝʬʝʨʝʥʪʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

 

ɿ ʚʠʨʘʟʫ (3) ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʩʢʣʘʜʥʦʾ ʧʝʨʝʜʘʪʦʯʥʦʾ 

ʬʫʥʢʮʽʾ ʣʘʥʮʶʛʽʚ ʢʦʤʽʨʢʠ ʧʦʨʽʚʥʷʥʥʷ ʜʦʩʪʘʪʥʴʦ ʚ ʮʽʡ ʢʦʤʽʨʮʽ ʨʦʟʤʽʩʪʠʪʠ m 

ʯʫʪʣʠʚʠʭ ʜʦ ʟʘʚʘʜ ʽʥʝʨʮʽʡʥʠʭ ʣʘʥʦʢ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʩʪʘʣʽ ʯʘʩʫ ʷʢʠʭ ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʢʦʨʝʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʧʝʨʝʜʘʪʦʯʥʦʾ ʬʫʥʢʮʽʾ, ʘ 

ʢʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ ʣʘʥʦʢ ʢʦʨʝʢʮʽʾ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʚʘʛʦʚʽ 

ʢʦʝʬʽʮʽʻʥʪʠ G ʜʣʷ ʬʦʨʤʫʚʘʥʥ ̫ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʩʠʛʥʘʣʫ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʬ̔ ʟʠʯʥʦ ʢʦʞʥʘ ʟ ʽʥʝʨʮʽʡʥʠʭ ʣʘʥʦʢ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʢʦʤʧʝʥʩʘʮʽʡʥʽʡ ʢʦʤʽʨʮʽ, ʤʘʻ 

ʩʢʣʘʜʘʪʠʩʷ ʟ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʦʜʥʘ ʟ ʧʦʚʝʨʭʦʥʴ ʷʢʦʛʦ ʢʦʥʪʘʢʪʫʻ ʟ 

ʪʝʧʣʦʨʦʟʩʽʶʯʁʠʤ ʙʣʦʢʦʤ, ʘ ʥʘ ʽʥʰʽʡ ʧʦʚʝʨʭʥʽ ʨʦʟʤʽʱʝʥʘ ʧʨʦʢʣʘʜʢʘ ʟ ʟʘʜʘʥʠʤ 

ʪʝʧʣʦʚʠʤ ʦʧʦʨʦʤ, ʟʘ ʷʢʦʶ ʚʩʪʘʥʦʚʣʝʥʠʡ ʪʝʧʣʦʧʨʦʚʽʜʥʠʡ ʝʣʝʤʝʥʪ ʟ ʟʘʜʘʥʦʶ 

ʪʝʧʣʦʻʤʥʽʩʪʶ. ɺʠʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ ʣʘʥʢʠ ʻ ʩʠʛʥʘʣ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʘ ʩʪʘʣʘ ʯʘʩʫ ʪʘʢʦʾ 

ʣʘʥʢʠ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʪʝʧʣʦʻʤʥʦʩʪʽ ʽ ʩʫʤʘʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʦʧʦʨʫ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʽ ʧʨʦʢʣʘʜʢʠ.  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʤʫʣʴʪʠʨʝʬʝʨʝʥʪʥʦʛʦ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʛʦ ʟʘʩʦʙʫ ʚʢʣʶʯʘʻ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ: 
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- ʥʘ ʧʽʜʩʪʘʚʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʤʦʜʝʣʶʚʘʥʥʷ ʘʙʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʘʶʪʴ ʘʙʦ 

ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʦʙʦʯʦʾ ʢʦʤʽʨʢʠ ʟ ʨʝʘʢʮʽʡʥʦʶ ʧʦʩʫʜʠʥʦʶ, ʘʙʦ 

ʾʾ ʨʝʘʢʮʽʶ ʥʘ ʩʪʫʧʽʥʯʘʩʪʫ ʟʤʽʥʫ ʚʭʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʥʘʧʨʠʢʣʘʜ ʥʘ ʟʤʽʥʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʩʠʚʥʦʛʦ ʪʝʧʣʦʨʦʟʩʽʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ; 

- ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʚʠʟʥʘʯʘʶʪʴ 

ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʜʘʪʦʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʚʠʛʣʷʜʽ ʜʨʦʙʦʚʦ-ʨʘʮʽʦʥʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʪʘ 

ʨʦʟʨʘʭʦʚʫʶʪʴ ʩʪʘʣʽ ʯʘʩʫ 1té mt  ʽ ʚʘʛʦʚʽ  ʢʦʝʬʽʮʽʻʥʪʠ G; 

- ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʪʝʧʣʦʚʽ ʦʧʦʨʠ ʽ ʪʝʧʣʦʻʤʥʦʩʪʽ ʽʥʝʨʮʽʡʥʠʭ ʣʘʥʦʢ, 

ʯʫʪʣʠʚʽʩʪʴ ʾʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ ʣʘʥʦʢ 

ʢʦʨʝʢʮʽʾ; 

- ʧʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʛʦ ʟʘʩʦʙʫ, ʧʽʜ ʯʘʩ ʡʦʛʦ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʷʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʙʦʯʦʾ ʢʦʤʽʨʢʠ ʽ ʢʦʤʽʨʢʠ ʧʦʨʽʚʥʷʥʥʷ ʨʘʟʦʤ ʟ ʣʘʥʮʶʛʘʤʠ ʧʘʨʘʣʝʣʴʥʦʾ ʢʦʨʝʢʮʽʾ ʽ, ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʨʦʚʦʜʷʪʴ ʢʦʨʝʢʮʽʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʤʽʥʶʶʯʠ ʩʪʘʣʽ ʯʘʩʫ ʽʥʝʨʮʽʡʥʠʭ 

ʣʘʥʦʢ ʽ ʧʘʨʘʤʝʪʨʠ ʣʘʥʦʢ ʢʦʨʝʢʮʽʾ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʨʝʬʝʨʝʥʪʥʦʛʦ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʥʝʟʘʣʝʞʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʘʣʠʭ ʯʘʩʫ ʽ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʦʜʘʥʢʽʚ ʨʦʟʢʣʘʜʝʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʥʝʟʘʣʝʞʥʠʭ ʽʥʝʨʮʽʡʥʠʭ 

ʣʘʥʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʪʦʯʥʦ ʚʽʜʪʚʦʨʶʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʧʝʨʝʜʘʪʦʯʥʫ ʬʫʥʢʮʽʶ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʽʪʘʪʦʨʘ ʢʦʤʽʨʢʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʧʽʜʪʚʝʨʜʠʣʘ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʤʝʪʦʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʽʪʘʪʦʨʘ ʢʦʤʽʨʢʠ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ 

ʟʙʫʨʝʥʴ ʫ 3é7 ʨʘʟʽʚ, ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʨʝʬʝʨʝʥʪʥʦʛʦ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʤʝʪʦʜʫ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʮʝʡ ʚʧʣʠʚ ʧʨʠʙʣʠʟʥʦ ʥʘ ʧʦʨʷʜʦʢ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ  

ʤʝʪʦʜʽʚ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʻ ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʢʦʤʽʨʢʦʚʠʭ ʩʠʩʪʝʤ 

ʢʘʣʦʨʠʤʝʪʨʽʾ. ɼʦ ʩʢʣʘʜʫ ʪʘʢʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʚʭʦʜʠʪʴ ʥʠʟʢʘ ʽʜʝʥʪʠʯʥʠʭ 

ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʢʦʤʽʨʦʢ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʦʜʥʘʢʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚʘʭ, ʘ 

ʪʘʢʦʞ ʚʠʤʽʨʶʚʘʣʴʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ 

ʢʦʤʽʨʦʢ (ʨʠʩ. 3).  

ʉʝʨʝʜ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʢʦʤʽʨʦʢ 

ʻ ʚʠʤʽʨʶʚʘʣʴʥʽ, ʚ ʷʢʠʭ ʨʦʟʤʽʱʘʶʪʴ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʪʘ ʧʨʦʪʽʢʘʶʪʴ 

ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʮʝʩʠ, ʘ ʪʘʢʦʞ ʢʦʤʽʨʢʠ-

ʨʝʬʝʨʝʥʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʨʦʞʥʽʤʠ ʘʙʦ ʤʽʩʪʠʪʠ ʝʪʘʣʦʥʥʽ 

ʟʨʘʟʢʠ ʯʠ ʢʦʤʧʝʥʩʘʮʽʡʥʽ ʥʘʛʨʽʚʥʠʢʠ. 

ʅʘ ʢʦʞʥʫ -̔ʪʫ ʢʦʤʽʨʢʫ, ʱʦ ʤʘʻ 

ʧʝʨʝʜʘʪʦʯʥʫ ʬʫʥʢʮʽʶ ʂʢʦʤ ʽ(s), ʜʽʻ 

ʚʠʤʽʨʶʚʘʥʘ ʚʭʽʜʥʘ ʧʦʪʫʞʥʽʩʪʴ Wʚʭ 
(̔s), ʘ ʯʫʪʣʠʚʠʡ ʝʣʝʤʝʥʪ ʢʦʤʽʨʢʠ 

ʛʝʥʝʨʫʻ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ  Ui(s). ʂʨʽʤ 

ʪʦʛʦ ʥʘ ʚʩʽ ʢʦʤʽʨʢʠ ʧʘʨʘʣʝʣʴʥʦ ʜʽʶʪʴ 

ʢʦʨʠʩʥʽ ʽʥʬʦʨʤʘʪʠʚʥʽ ʚʧʣʠʚʠ ʪʘ 

 
ʈʠʩ. 3. ʋʟʘʛʘʣʴʥʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ 

ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʙʘʛʘʪʦʢʦʤʽʨʢʦʚʦʾ 

ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʾ ʩʠʩʪʝʤʠ 
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ʧʘʨʘʤʝʪʨʠ I1éIY ʪʘ ʥʝʽʥʬʦʨʤʘʪʠʚʥʽ ʚʧʣʠʚʠ (ʟʘʚʘʜʠ, ʟʙʫʨʝʥʥʷ) Z1éZN. ɼʦ 

ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʥʘʣʝʞʘʪʴ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʾʾ ʢʦʥʪʨʦʣʴʦʚʘʥʘ 

ʟʤʽʥʘ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʤʘʩʠ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʪʝʧʣʦʻʤʥʦʩʪʽ ʟʨʘʟʢʽʚ, ʩʪʘʣʽ ʯʘʩʫ, 

ʪʦʱʦ. 

ɼʦ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʫ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʫ ʽ ʚʦʣʦʛʦʩʪʽ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʤʽʥʫ 

ʥʘʧʨʫʛʠ ʪʘ ʯʘʩʪʦʪʠ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʙʣʦʢʽʚ, ʧʦʭʠʙʢʠ ʩʠʩʪʝʤ ʨʝʛʫʣʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʦʱʦ. ʄʽʞ ʢʦʤʽʨʢʘʤʠ ʧʨʠʣʘʜʫ ʤʦʞʝ ʽʩʥʫʚʘʪʠ 

ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ, ʟʘʟʚʠʯʘʡ ʥʝʙʘʞʘʥʠʡ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʟʤʝʥʰʫʚʘʪʠ ʥʘ ʝʪʘʧʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʘʙʦ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷʤ ʤʝʪʦʜʠʢ ʡʦʛʦ 

ʢʦʤʧʝʥʩʘʮʽʾ ʧʽʜ ʯʘʩ ʦʧʨʘʮʶʚʘʥʥ ̫ʩʠʛʥʘʣʽʚ. ɺʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ʢʦʤʽʨʦʢ ʧʦʜʘʶʪʴʩʷ ʥʘ 

ʚʭʦʜʠ ʙʣʦʢʫ ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʧʝʨʚʠʥʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʬʦʨʤʫʻ ʚʠʭʽʜʥʽ 

ʩʠʛʥʘʣʠ ʢʘʥʘʣʽʚ ɽʚʠʭ i, ʷʢʽ, ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʟʘʣʝʞʘʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʚʭʽʜʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ iʚʭW -, ʘ ʽ ʚʽʜ ʟʘʟʥʘʯʝʥʠʭ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʪʘ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʪʘ ʚʧʣʠʚʽʚ. ɺʥʘʩʣʽʜʦʢ ʧʦʨʽʚʥʷʥʥʷ ʩʠʛʥʘʣʽʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʦʤʽʨʦʢ ʽ ʢʦʤʽʨʦʢ ʟ 

ʝʪʘʣʦʥʘʤʠ, ʫ ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ʢʘʥʘʣʽʚ ʤʦʞʫʪʴ ʚʥʦʩʠʪʠʩʷ ʷʢ ʘʜʠʪʠʚʥʽ, ʪʘʢ ʽ 

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽ ʧʦʧʨʘʚʢʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʝʪʘʣʦʥʥʘ ʢʦʤʽʨʢʘ 1 ʧʦʨʦʞʥʷ, ʘ ʚ 

ʝʪʘʣʦʥʥʽʡ ʢʦʤʽʨʮʽ 2 ʨʦʟʤʽʱʝʥʠʡ ʟʨʘʟʦʢ ʟ ʚʽʜʦʤʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʦ ʜʦʮʽʣʴʥʠʤ 

ʻ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʢʘʥʘʣʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʧʨʘʚʢʘʤʠ ʚʠʜʫ:  

ý
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1  .                                           (4) 

ɺʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ʢʘʥʘʣʽʚ ɽʚʠʭ-i, ʘ ʪʘʢʦʞ ʜʘʥʥʽ ʧʨʦ ʽʥʬʦʨʤʘʪʠʚʥʽ ʪʘ 

ʥʝʽʥʬʦʨʤʘʪʠʚʥʽ ʚʧʣʠʚʠ ʪʘ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʚʚʦʜʷʪʴʩʷ ʜʦ ʙʣʦʢʫ ʦʙʯʠʩʣʝʥʥʷ, 

ʜʝ ʬʦʨʤʫʶʪʴʩʷ ʚʠʤʽʨʶʚʘʥʽ ʚʝʣʠʯʠʥʠ ï ʧʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʘʙʦ 

ʪʝʧʣʦʧʦʛʣʠʥʘʥʥʷ ʚ ʢʦʤʽʨʢʘʭ iʚʭW -, ʘʙʦ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʚʝʣʠʯʠʥʠ ( )iʚʭW -j , 

ʥʘʧʨʠʢʣʘʜ, ʪʝʧʣʦʻʤʥʽʩʪʴ, ʝʥʝʨʛʽʷ ʽʤʧʫʣʴʩʫ ʢʽʥʮʝʚʦʾ ʪʨʠʚʘʣʦʩʪʽ, ʧʠʪʦʤʽ 

ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ  ʪʦʱʦ: 

( ) { }NYiʚʠʭIIiʚʭ Z,...Z;I,...I);s(EW 11-- Y=j   .                                            (5) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʙʘʛʘʪʦʢʦʤʽʨʢʦʚʽ ʩʠʩʪʝʤʠ ʢʘʣʦʨʠʤʝʪʨʽʾ ʜʦʟʚʦʣʷʁ ʪʴ 

ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥ ̫ʧʝʨʝʚʘʛ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʪʝʧʣʦʚʪʨʘʪ ʟ ʪʦʨʮʽʚ ʮʠʣʽʥʜʨʠʯʥʦʾ ʢʘʣʦʨʠʤʝ-

ʪʨʠʯʥʦʾ ʢʦʤʽʨʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʥʦʾ ʘʜʽʘʙʘʪʥʦʾ ʪʝʧʣʦʽʟʦʣʷʮʽʾ. ɿʘ-

ʧʨʦʧʦʥʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʙʦʤʙʦʚʦʛʦ ʢʘʣʦʨʠʤʝʪʨʫ ʟ ʘʢʪʠʚʥʦʶ ʘʜʽʘ-

ʙʘʪʥʦʶ ʪʦʨʮʝʚʦʶ ʪʝʧʣʦʽʟʦʣʷʮʽʻʶ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʘʣʦʨʠʤʝʪʨʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʜʣʷ ʟʘʚʜʘʥʴ 

ʚʠʟʥʘʯʝʥʥ ̫ʝʥʝʨʛʽʾ ʢʦʨʦʪʢʦʪʨʠʚʘʣʠʭ ʽʤʧʫʣʴʩʽʚ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʦʙ-

ˇʨʫʥʪʦʚʘʥʦ ʜʠʥʘʤʽʯʥʠʡ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘ-

ʛʘʪʦʨʘʟʦʚʠʭ ʚʠʤʽʨʶʚʘʥ ɹʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ ʨʝʛʫʣʷʨʥʦʤʫ ʨʝʞʠʤʽ ʟ ʧʦʜʘʣʴʰʦʶ ʝʢʩʪ-

ʨʘʧʦʣʷʮʽʻʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʚʠʧʘʜʢʦʚʦʾ 

ʧʦʭʠʙʢʠ ʪʘ ʚʨʘʭʫʚʘʪʠ ʚʧʣʠʚ çʟʤʽʱʝʥʥʷ ʥʫʣʷè ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ. ɿʘ ʫʤʦʚʠ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʚʥʫʪʨʽʰʥʽʭ ʟʙʫʨʝʥʴ 

ʫ ʪʝʧʣʦʚʽʡ ʩʠʩʪʝʤʽ, ʚ ʥʽʡ ʥʘʩʪʘʻ ʨʝʛʫʣʷʨʥʠʡ ʨʝʞʠʤ ʧʝʨʰʦʛʦ ʨʦʜʫ. ʆʟʥʘʢʦ  ʁʨʝʛʫʣʷ-

ʨʠʟʘʮʽʾ ʨʝʞʠʤʫ 1-ʛʦ ʨʦʜʫ ʻ ʪʝ, ʱʦ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʩʠʩʪʝʤʠ ʚʽʜʙʫ-
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ʚʘʻʪʴʩʷ ʟʘ ʝʢʩʧʦʥʝʥʮʽʡʥʦʶ ʟʘʣʝʞʥʽʩʪʶ, ʦʜʥʘʢʦʚʦ  ʁʜʣʷ ʚʩʽʭ ʪʦʯʦʢ. ʆʩʥʦʚʥʘ ʽʜʝʷ ʟʘ-

ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʚʠʜ̔ʣʝʥʦʾ ʪʝʧʣʦʪʠ ʚʠʟʥʘʯʘʶʪʴ 

ʷʢ ʩʫʤʫ ʜʚʦʭ ʜʦʜʘʥʢʽʚ ï ʨʝʟʫʣʴʪʘʪʫ ʽʥʪʝʛʨʫʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʫ ʥʝʨʝʛʫʣʷʨʥʦʤʫ 

ʨʝʞʠʤʽ ʪʘ ʽʥʪʝʛʨʘʣʫ ʚʽʜ ʝʢʩʪʨʘʧʦʣʷʮʽʡʥʠʭ ʬʫʥʢʮʽʡ ʟʤʽʥʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ ʨʝʛʫʣʷ-

ʨʥʠʭ ʨʝʞʠʤʘʭ. 

ɻʨʘʬʽʢ ʟʤʽʥʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ ʢʘʣʦʨʠʤʝʪʨʽ ʫ ʯʘʩʽ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦʯʘʪʢʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʘʢʮʽʡʥʦʾ ʧʦʩʫʜʠʥʠ ʥʠʞʯʘ ʟʘ ʨʦʙʦʯʫ ʪʝʤʧʝʨʘʪʫʨʫ ʢʘʣʦʨʠʤʝʪʨʘ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 4,ʘ. ʅʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʪʦʯʢʘ ɸ) ʨʝʘʢʮʽʡʥʫ ʧʦʩʫʜʠʥʫ ʟ ʜʦ-

ʩʣʽʜʞʫʚʘʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʨʦʟʤʽʱʫʶʪʴ ʚ ʢʘʣʦʨʠʤʝʪʨʠʯʥʽʡ ʢʦʤʽʨʮʽ ʽ ʧʦʯʠʥʘʶʪʴ ʢʦʥ-

ʪʨʦʣʶʚʘʪʠ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ. ɿ ʨʦʟʽʛʨʽʚʦʤ ʨʝʘʢʮʽʡʥʦʾ ʧʦʩʫʜʠʥʠ, ʥʘ ʜʽʣʷʥʮʽ ʛʨʘʬʽʢʫ ɸɺ 

ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ ʘʙʩʦʣʶʪʥʠʤ ʟʥʘʯʝʥʥʷʤ. ɺʠʪʨʠʤʫʶʪʴ ʢʘʣʦʨʠʤʝʪʨ 

ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʨʝʛʫʣʷʨʠʟʘʮʽʾ tp, ʧʽʩʣʷ ʯʦʛʦ ʚʽʥ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʛʫʣʷʨʥʠʡ ʨʝʞʠʤ ʚ ʪʦʯ-

ʮʽ ɺ ʫ ʤʦʤʝʥʪ t0 ʧʨʦʚʦʜʷʪʴ ʧʝʨʰʫ ʩʝʨʽʶ ʚʠʤʽʨʶʚʘʥʴ ʟʥʘʯʝʥʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ W1i  

(i=1éN), ʧʨʠʯʦʤʫ ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ NÓ20, ʘ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʤʽʞ ʚʠʤʽʨʶʚʘʥʥʷʤʠ 

ï æt. ʗʢʱʦ ʥʽ ʚ ʷʢʠʡ ʩʧʦʩʽʙ ʥʝ ʚʧʣʠʚʘʪʠ ʥʘ ʪʝʧʣʦʚʠʡ ʩʪʘʥ ʢʘʣʦʨʠʤʝʪʨʘ, ʪʦ ʥʘʜʘʣʽ ʪʝ-

ʧʣʦʚʠʡ ʧʦʪʽʢ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʠʨʥʦʾ ʢʨʠʚʦʾ BCG ʥʘ ʨʠʩ.4ʘ ʟʘ 

ʟʘʢʦʥʦʤ ʨʝʛʫʣʷʨʥʦʛʦ ʨʝʞʠʤʫ [ ] 0)(exp1 0 AttAW +-Ö= t , ʟ ʘʩʠʤʧʪʦʪʠʯʥʠʤ ʥʘʙʣʠ-

ʞʝʥʥʷʤ ʜʦ ʟʥʘʯʝʥʥʷ çʟʤʽʱʝʥʥʷ ʥʫʣʷè ɸ0.  ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʩʝʨʽʾ ʚʠʤʽʨʶʚʘʥʴ ʫ ʪʦʯʮʽ 

ʉ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t1 ʧʨʦʚʦʜʷʪʴ ʽʥʽʮʽʶʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʦʜʥʦʯʘʩʥʦ ʧʦ-

ʯʠʥʘʶʪʴ ʽʥʪʝʛʨʫʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ W. ʊʝʧʣʦʚʠʡ ʧʦʪʽʢ ʚʥʘʩʣʽʜʦʢ ʪʝʧʣʦʚʠʜʽʣʝʥ-

ʥʷ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʨʦʮʝʩʽ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʚʦʾ ʉDE. ɯʥʪʝʛʨʫʚʘʥʥʷ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʨʦʚʦʜʷʪʴ ʚʧʨʦʜʦʚʞ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ ʨʝʛʫʣʷʨʠʟʘʮʽʾ  tp ʜʦ ʪʦʯʢʠ ɽ ʚ 

ʤʦʤʝʥʪ ʯʘʩʫ t2, ʢʦʣʠ ʧʦʚʪʦʨʥʦ ʥʘʩʪʘʻ ʨʝʛʫʣʷʨʥʠʡ ʨʝʞʠʤ. ɯʥʪʝʛʨʫʚʘʥʥʷʤ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʫ W(t) ʥʘ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʚʽʜ t1 ʜʦ t2  ʚʠʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ 

ñ Ö=
2

1

)(1

t

t

dttWQ .  ʋ ʧʦʚʪʦʨʥʦʤʫ ʨʝʛʫʣʷʨʥʦʤʫ ʨʝʞʠʤʽ (ʧʦʯʠʥʘʶʯʠ ʟ ʪʦʯʢʠ ɽ) ʧʨʦʚʦ-

ʜʷʪʴ ʜʨʫʛʫ ʩʝʨʽʶ ʚʠʤʽʨʶʚʘʥʴ ʟʥʘʯʝʥʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ W2j (j=1éM), ʧʨʠʯʦʤʫ ʢʽʣʴ-

ʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ MÓ20, ʘ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʤʽʞ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ï æt. ʇʽʩʣʷ ʪʦʯʢʠ ɽ ʪʝ-

ʧʣʦʚʠʡ ʧʦʪʽʢ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʚʦʾ EF ʥʘ ʨʠʩ.4 ʟʘ ʟʘʢʦʥʦʤ ʨʝʛʫʣʷ-

ʨʥʦʛʦ ʨʝʞʠʤʫ [ ] 0)(exp2 2 AttAW +-Ö= t , ʟ ʘʩʠʤʧʪʦʪʠʯʥʠʤ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʟʥʘ-

ʯʝʥʥʷ çʟʤʽʱʝʥʥʷ ʥʫʣʷè ɸ0. ʈʦʟʨʘʭʦʚʫʶʪʴ ʧʦʚʥʫ ʪʝʧʣʦʪʫ, ʱʦ ʚʠʜʽʣʠʣʘʩʷ ʚ ʨʝʘʢʮʽʡ-

ʥʽʡ ʧʦʩʫʜʠʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʘʢʮʽʾ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʣʦʱʽ ʤʽʞ ʢʨʠʚʠʤʠ 

ʉDEF ʪʘ CG ʥʘ ʨʠʩ. 4,ʘ: 

[ ] 21

1

)()( QQdttWtWQ
t

CGCDEF +=Ö-=ñ
¤

 , 

ʜʝ ñ Ö=
2

1

)(1

t

t

dttWQ ,      )tt(A
tt

expAAQ 12
01

2 012 -Ö+Öù
ú

ø
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ê
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õ
æ
ç

å -
-Ö-= t
t

, 

ɸ0, ɸ1, ɸ2 ï ʢʦʝʬʽʮʽʻʥʪʠ ʝʢʩʪʨʘʧʦʣʷʮʽʡʥʠʭ ʬʫʥʢʮʽʡ, ʷʢʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨ-

ʤʫʣʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʟ ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʩʝʨʽʾ ʚʠʤʽ-

ʨʶʚʘʥʴ ʚ ʨʝʛʫʣʷʨʥʠʭ ʨʝʞʠʤʘʭ: 
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ʜʝ iW1  ï ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʝʨʝʜ ʽʥʽʮʽʶʚʘʥʥʷʤ ʜʦʩʣʽʜʞʫʚʘ-

ʥʦʛʦ ʧʨʦʮʝʩʫ (i=1, 2,éN); jW2  ï ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʽʩʣʷ ʧʦ-

ʚʪʦʨʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʥʷ ʨʝʛʫʣʷʨʥʦʛʦ ʨʝʞʠʤʫ (j=1, 2,éM); N Ó 20- ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶ-

ʚʘʥʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʝʨʝʜ ʽʥʽʮʽʶʚʘʥʥʷʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ; ʄ Ó 20 - ʢʽʣɹ-

ʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʽʩʣʷ ʧʦʚʪʦʨʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʥʷ ʨʝʛʫʣʷʨʥʦʛʦ ʨʝ-

ʞʠʤʫ; tD - ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʤʽʞ ʚʠʤʽʨʶʚʘʥʥʷʤʠ; 0t  ï ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʚʠʤʽʨʶʚʘʥʴ ʪʝʧ-

ʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʝʨʝʜ ʽʥʽʮʽʶʚʘʥʥʷʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ; 1t , 2t  - ʤʦʤʝʥʪʠ ʽʥʽʮʽʶ-

ʚʘʥʥʷ ʨʝʘʢʮʽʾ ʟ ʧʦʯʘʪʢʦʤ ʽʥʪʝʛʨʫʚʘʥʥʷ ʽ ʢʽʥʮʷ ʽʥʪʝʛʨʫʚʘʥʥʷ; Ű ï ʩʪʘʣʘ ʯʘʩʫ ʢʘʣʦʨʠʤʝ-

ʪʨʘ. 

   
                               ʘ                                                                   ʙ 

ʈʠʩ.4 ɿʤʽʥʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ ʢʘʣʦʨʠʤʝʪʨʽ ʫ ʯʘʩʽ: ʘ ï ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʘʢʮʽʡʥʦʾ  

ʧʦʩʫʜʠʥʠ ʥʠʞʯʘ ʟʘ ʨʦʙʦʯʫ ʪʝʤʧʝʨʘʪʫʨʫ ʢʘʣʦʨʠʤʝʪʨʘ; ʙ ï ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ  

ʨʝʘʢʮʽʡʥʦʾ ʧʦʩʫʜʠʥʠ ʚʠʱʘ ʟʘ ʨʦʙʦʯʫ ʪʝʤʧʝʨʘʪʫʨʫ ʢʘʣʦʨʠʤʝʪʨʘ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʪʘʢʠʡ ʩʘʤʠʡ ʩʧʦʩʽʙ ʫ ʚʠʧʘʜ-

ʢʫ ʽʥʰʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʪʘ ʨʦʙʦʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʟʥʘʢʫ çʟʤʽʱʝʥʥʷ ʥʫ-

ʣʷè. ɻʨʘʬʽʢ ʟʤʽʥʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ ʢʘʣʦʨʠʤʝʪʨʽ ʫ ʯʘʩʽ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦʯʘʪʢʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʘʢʮʽʡʥʦʾ ʧʦʩʫʜʠʥʠ ʚʠʱʘ ʟʘ ʨʦʙʦʯʫ ʪʝʤʧʝʨʘʪʫʨʫ ʢʘʣʦʨʠʤʝʪʨʘ, ʘ çʟʤʽ-
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ʱʝʥʥʷ ʥʫʣʷè ʻ ʜʦʜʘʪʥʽʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ.4ʙ. ʋ ʮʴʦʤʫ ʪʘ ʽʥʰʠʭ ʤʦʞʣʠʚʠʭ ʚʠ-

ʧʘʜʢʘʭ ʟʙʝʨʽʛʘʻʪʴʩʷ ʨʦʟʛʣʷʥʫʪʠʡ ʧʦʨʷʜʦʢ ʦʧʝʨʘʮʽʡ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʭʠʙʦʢ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ 

ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʴ, ʧʨʦʚʝʜʝʥʝ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʙʦʤʙʦʚʦʛʦ ʢʘʣʦʨʠʤʝʪʨʫ ʤʦʜʝʣʽ ʂʊʉ-4, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʛʦ 

ʨʦʟʛʣʷʥʫʪʽ ʥʠʞʯʝ, ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʟ ʧʦʭʠʙʢʦʶ ʜʦ 0,1%  ʽ ʪʨʠʚʘ-

ʣʦʩʪʽ ʩʝʨʽʡ ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʝʢʩʪʨʘʧʦʣʷʮʽʡʥʠʭ ʬʫʥʢʮʽʡ 

180ʩ, ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʘʯʝʥʥʷ 2Q  ʥʝ ʧʝʨʝʚʠʱʫʻ 0,27%, ʘ ʧʦʚʥʦʾ ʝʥʝʨʛʽʾ Q  - 

0,022%. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʚʜʦʩʢʦʥʘʣʝʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʤʝʪʦʜʠ ʟʤʝʥʰʝʥʥʷ ʾʭ ʪʝʧʣʦʚʦʛʦ ʦʧʦʨʫ ʽ, ʚʽʜ-

ʧʦʚʽʜʥʦ, ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʜʽʾ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʧʨʠʣʘʜʽʚ, ʚʘʨʽʘʥʪʠ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ, ʧʝʨʝʪʚʦʨʶʚʘʯʽ 

ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʷʜʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ, ʤʝʪʦ-

ʜʠʢʘ ʦʮʽʥʶʚʘʥʥʷ ʩʢʣʘʜʦʚʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʚʠʢʣʠʢʘʥʦʾ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʧʨʦ-

ʩʪʦʨʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ, ʢʦʤʽʨʢʠ 

ʢʦʥʜʫʢʪʠʚʥʠʭ ʢʘʣʦʨʠʤʝʪʨʽʚ ʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ 

ʛʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʘ ʪʘ ʨʦʟʤʽʨʠ. ʈʽʟʥʦʤʘʥʽʪʪ ̫ʬʦʨʤ ʢʦʤʽʨʦʢ ʚʠʤʘʛʘ̒ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ 

ʟʘ ʬʦʨʤʦʶ ʪʘ ʨʦʟʤʽʨʘʤʠ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʣʘʩʢʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʘʙʦ ʮʠʣʽʥʜʨʠʯʥʽ ʫ ʚʠʛʣʷʜʽ ʦʙʦʣʦʥʢʠ. ɯʥʦʜʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʬʝʨʠʯʥʽ ʪʘ ʢʦʥʽʯʥʽ ʦʙʦʣʦʥʢʠ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ.  

ʊʨʘʜʠʮʽʡʥʦ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʯʫʪʣʠʚʦʩʪʽ ʽ ʪʝʧʣʦʚʦʛʦ ʦʧʦʨʫ ʧʣʘʩʢʠʭ ʧʝʨʝʪʚʦʨʶʚʘ-

ʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʩʽ ʽʟʦʪʝʨʤʽʯʥʽ ʧʦʚʝʨʭʥʽ ʚ ʯʫʪʣʠʚʽʡ ʟʦʥʽ ʻ ʧʣʦ-

ʱʠʥʘʤʠ, ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʦʚʝʨʭʥʷʤ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ (ʇʊʇ) ʽ ʧʝʨʧʝ-

ʥʜʠʢʫʣʷʨʥʠʤʠ ʪʝʧʣʦʚʦʤʫ ʧʦʪʦʢʫ, ʪʦʙʪʦ ʧʝʨʝʪʦʢʠ ʪʝʧʣʦʪʠ ʤʽʞ ʛʽʣʢʘʤʠ ʪʝʨʤʦʝʣʝʤʝ-

ʥʪʽʚ ʽ ʟʦʥʦʶ ʟʘʣʠʚʘʣʴʥʦʛʦ ʢʦʤʧʘʫʥʜʘ, ʚʽʜʩʫʪʥʽ. ɺ ʜʽʡʩʥʦʩʪʽ, ʚʥʘʩʣʽʜʦʢ ʟʥʘʯʥʦʾ ʨʽʟʥʠ-

ʮʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʽ ʧʝʨʝʪʦʢʠ ʽʩʥʫʶʪʴ, ʘ ʽʟʦʪʝʨʤʽʯʥʽ ʧʦ-

ʚʝʨʭʥʽ ʚʽʜʨʽʟʥʷʁ ʪʴʩʷ ʚʽʜ ʧʘʨʘʣʝʣʴʥʠʭ ʧʣʦʱʠʥ. ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, 

ʱʦ ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʜʘʶʪʴ ʣʠʰʝ ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʟʘʣʝʞʥʦʩʪʽ 

ʥʘʚʝʜʝʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʚʠʛʦʪʦʚʣʝʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʤʦʞʫʪʴ ʧʦʤʽʪʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʨʦʟʨʘʭʫʥ-

ʢʦʚʠʭ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʤʝʪʦʜ 

ʨʦʟʨʘʭʫʥʢʫ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʷʢʦʛʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʨʦʙʣʝʥʥ ̔

ʝʣʝʤʝʥʪʘʨʥʠʭ ʢʦʤʽʨʦʢ ʪʽʣʘ ʽʟʦʪʝʨʤʽʯʥʠʤʠ ʽ ʘʜʽʘʙʘʪʥʠʤʠ ʧʣʦʱʠʥʘʤʠ. ʋ ʟʘʧʨʦʧʦʥʦ-

ʚʘʥʦʤʫ ʫʪʦʯʥʝʥʦʤʫ ʤʝʪʦʜʽ ʨʦʟʨʘʭʫʥʢʫ ʯʫʪʣʠʚʦʩʪʽ, ʬʽʟʠʯʥʘ ʤʦʜʝʣʴ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʪʽʣʘ ʟ ʟʘʤʢʥʫʪʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʟ ʢʦʥʪʨʘʩʪ-

ʥʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ. ɽʣʝʤʝʥʪʘʨʥʦʶ ʢʦʤʽʨʢʦʶ ʇʊʇ ʻ ʦʜʠʥʠʯʥʠʡ ʪʝʨʤʦʝʣʝʤʝʥʪ 

ʨʘʟʦʤ ʟ ʟʦʥʘʤʠ ʟʘʣʠʚʥʦʛʦ ʢʦʤʧʘʫʥʜʘ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʥʴʦʛʦ ʽ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘ-

ʜʢʫ, ʟ ʪʝʧʣʦʧʨʦʚʽʜʥʠʤʠ ʰʫʥʪʘʤʠ ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʠʤʠ ʧʦʢʨʠʪʪʷʤʠ, ʯʠ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʢʘʣʦʨʠʤʝʪʨʫ. ʅʘ ʨʠʩ. 5 ʧʦʢʘʟʘʥʠʡ ʦʜʠʥʠʯʥʠʡ ʝʣʝʤʝʥʪ ʇʊʇ ʽʟ ʜʨʦʙʣʝʥ-

ʥʷʤ ʡʦʛʦ ʽʟʦʪʝʨʤʽʯʥʠʤʠ ʽ ʘʜʽʘʙʘʪʥʠʤʠ ʧʣʦʱʠʥʘʤʠ ʥʘ ʜʽʣʷʥʢʠ, ʘ ʪʘʢʦʞ ʝʢʚʽʚʘʣʝʥʪʥʽ 

ʩʭʝʤʠ ʟ'ʻʜʥʘʥʥʷ ʪʝʧʣʦʚʠʭ ʦʧʦʨʽʚ ʜʽʣʷʥʦʢ ʜʣʷ ʜʚʦʭ ʩʧʦʩʦʙʽʚ ʜʨʦʙʣʝʥʥʷ. 
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ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ ʜʨʦʙʣʝʥʥʷ ʻ ʽʟʦʪʝʨʤʽʯʥʠʤ, ʘ ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ ï ʘʜʽʘʙʘʪʥʦ-

ʽʟʦʪʝʨʤʽʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʦʧʝʨʝʯʥʽ ʪʝʧʣʦʚʦʤʫ ʧʦʪʦʢʫ ʝʣʝʤʝʥʪʠ ʟ ʚʠʩʦʢʦʪʝʧʣʦʧʨʦʚʽʜ-

ʥʠʭ ʤʝʪʘʣʽʚ ʚʠʨʽʚʥʶʶʪʴ ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʩʪʚʦʨʶʶʪʴ ʽʟʦʪʝʨʤʽʯʥʽ ʧʦʚʝʨʭʥʽ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʚʝʜʝʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʦʧʦʨʫ ʢʦʞʥʦʾ ʚʠʜʽʣʝʥʦʾ ʜʽʣʷʥʢʠ jʜʽʣ,R  ʚ 

ʝʢʚʽʚʘʣʝʥʪʥʽʡ ʩʭʝʤʽ ʟʘʩʪʦʩʦʚʘʥʘ ʬʦʨʤʫʣʘ: 

   
3ii3

jʜʽʣ,

jʫʯ,

ʦʜ.ʝʣ

i

jʜʽʣ,
jʜʽʣ,

ʌ

f

h

f

fh
R

l
Ö

l
=Ö

l
=

1

 ,                                     (9) 

ʜʝ jʜʽʣ,h , jʜʽʣ,f   ï ʚʠʩʦʪʘ ʽ ʧʣʦʱʘ ʧʝʨʝʪʠʥʫ j-ʦʾ ʜʽʣʷʥʢʠ; ʦʜ.ʝʣf  ï ʧʣʦʱʘ ʧʝʨʝʨʽʟʫ ʦʜʠ-

ʥʠʯʥʦʛʦ ʝʣʝʤʝʥʪʘ, ( ) 413121143211 22 ffff/ffffffʌ ʦʜ.ʝʣ +++=+++==  ï ʬʦʨʤʧʘʨʘ-

ʤʝʪʨ, 33 ll=l ii ï ʧʨʠʚʝʜʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʧʨʠ i = 1 ... 5, ʧʨʠʯʦʤʫ 

ʽʥʜʝʢʩ 3 ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʘʣʠʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʽʥʜʝʢʩ 4 ʜʦ ʤʘʪʝʨʽʘʣʫ ʰʫʥʪʘ, ʽʥʜʝʢʩ 

5 ï ʜʦ ʤʘʪʝʨʽʘʣʫ ʪʝʤʧʝʨʘʪʫʨʦʚʠʨʽʚʥʶʚʘʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ. 

 

 

 

 

1 ï ʦʩʥʦʚʥʠʡ ʪʝʨʤʦʝʣʝʢʪʨʦʜ;  

2 ï ʛʘʣʴʚʘʥʽʯʥʝ ʧʦʢʨʠʪʪʷ;  

3 ï ʟʘʣʠʚʥʠʡ ʢʦʤʧʘʫʥʜ;  

4 ï ʪʝʧʣʦʚʠʡ ʰʫʥʪ;  

5 ï ʪʝʤʧʝʨʘʪʫʨʦʚʠʨʽʚʥʶʚʘʣʴ-

ʥʝ ʧʦʢʨʠʪʪʷ ʘʙʦ ʩʪʨʫʢʪʫʨʥʽ 

ʝʣʝʤʝʥʪʠ ʧʨʠʣʘʜʫ. 

 

 

 

ʈʠʩ. 5. ʆʜʠʥʠʯʥʠʡ ʪʝʨʤʦʝʣʝʤʝʥʪ ʇʊʇ: 

ʘ) ï ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ; ʙ) ï ʩʭʝʤʘ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʜʨʦʙʣʝʥʥʷ ʽ ʝʢʚʽʚʘʣʝʥʪʥʘ ʩʭʝʤʘ  

ʟ'ʻʜʥʘʥʴ ʪʝʧʣʦʚʠʭ ʦʧʦʨʽʚ ʜʽʣʷʥʦʢ; ʚ) ï ʩʭʝʤʘ ʘʜʽʘʙʘʪʥʦ-ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʜʨʦʙʣʝʥʥʷ ʪʘ  

ʝʢʚʽʚʘʣʝʥʪʥʘ ʩʭʝʤʘ ʟ'ʻʜʥʘʥʴ ʪʝʧʣʦʚʠʭ ʦʧʦʨʽʚ ʜʽʣʥ̫ʦʢ 

ɺʠʩʦʪʘ ʜʽʣʷʥʢʠ jʜʽʣ,h ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʘʙʦ ʾʭ ʨʽʟʥʠʮʝʶ: 

ʊɹh  ï ʚʠʩʦʪʘ ʪʝʨʤʦʙʘʪʘʨʝʾ, ʐh  ï ʚʠʩʦʪʘ ʰʫʥʪʘ, 5h  ï ʚʠʩʦʪʘ (ʪʦʚʱʠʥʘ) ʪʝʤʧʝʨʘ-

ʪʫʨʦʚʠʨʽʚʥʶʚʘʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʇʊʇh  ï ʚʠʩʦʪʘ ʇʊʇ, 5hhh ʐʇʊʇ += . 

ɺʠʭʦʜʷʯʠ ʟ ʥʘʚʝʜʝʥʠʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʩʭʝʤ ʟ'ʻʜʥʘʥʴ ʪʝʧʣʦʚʠʭ ʦʧʦʨʽʚ, ʦʪʨʠʤʘʥʽ 

ʟʥʘʯʝʥʥʷ ʧʨʠʚʝʜʝʥʦ ʾʯʫʪʣʠʚʦʩʪ̔ ʜʣʷ ʨʦʟʛʣʷʥʫʪʠʭ ʚʘʨʽʘʥʪʽʚ ʜʨʦʙʣʝʥʥʷ: 

- ʜʣʷ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʜʨʦʙʣʝʥʥʷ: 

  
( )( )4321212113

21

1 ,,
ɯɿ,V

ff
S

L+LÖr+ÖÖl

a-a
= ,                                   (10) 

- ʜʣʷ ʘʜʽʘʙʘʪʥʦ-ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʜʨʦʙʣʝʥʥʷ: 
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ø
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è
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h
)b(ff
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S

,,
ʐ

ʊɹ
,,

ɸɼ,V

21434321212113

21

1

.               (11) 

ʜʝ: 212 fb +=  ï ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ ʧʝʨʝʪʠʥʫ ʪʝʨʤʦʝʣʝʢʪʨʦʜʽʚ ʦʜʠʥʠʯʥʦʛʦ ʝʣʝʤʝʥʪʘ; 

21231321 2 f, Öl+l=L  ï ʚʽʜʥʦʩʥʘ ʪʝʧʣʦʚʘ ʧʨʦʚʽʜʥʽʩʪʴ ʦʜʠʥʠʮʽ ʜʦʚʞʠʥʠ ʪʝʨʤʦʝʣʝʢʪʨʦ-

ʜʽʚ; 41433143 ff, Öl+=L  ï ʚʽʜʥʦʩʥʘ ʪʝʧʣʦʚʘ ʧʨʦʚʽʜʥʽʩʪʴ ʦʜʠʥʠʮʽ ʜʦʚʞʠʥʠ ʧʘʩʠʚʥʠʭ ʜʽ-

ʣʷʥʦʢ ʦʜʠʥʠʯʥʦʛʦ ʝʣʝʤʝʥʪʘ (ʢʦʤʧʘʫʥʜʘ ʽ ʰʫʥʪʘ). 

ʋʪʦʯʥʝʥʝ ʨʝʟʫʣʴʪʫʶʯʝ ʟʥʘʯʝʥʥʷ ʧʨʠʚʝʜʝʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʇʊʇ ʟʥʘʭʦʜʠʪʴʩʷ ʷʢ ʩʝ-

ʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʜʣʷ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʽ ʘʜʽʘʙʘʪʥʦ-ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʜʨʦʙʣʝʥʥʷ: 

( )ɸɼ,Vɯɿ,Vʈɽɿ,V SS,S +Ö= 50 .                                   (12) 

ʊʝʧʣʦʚʠʡ ʦʧʽʨ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ ʇʊʇ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 
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                     (14) 

( )ɸɼɯɿʇʊʇ RR,R +Ö= 50                                                  (15) 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʢʦʨʝʢʪʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʩʧʝʮʽʘʣʴʥʦ ʙʫʣʘ ʚʠʛʦʪʦʚ-

ʣʝʥʘ ʧʘʨʪʽʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʥʘ ʙʘʟʽ ʢʦʥʩʪʘʥʪʘʥʫ (ʜʨʽʪ-ʦʩʥʦʚʘ) ʟ ʥʽʢʝʣʝʚʠʤ ʧʦʢʨʠʪ-

ʪʷʤ. ɺʽʜʥʦʩʥʠʡ ʧʝʨʝʨʽʟ ʥʽʢʝʣʝʚʦʛʦ ʧʦʢʨʠʪʪʷ ʚʘʨʽʶʚʘʚʩ ̫ʚʽʜ 12,0f21=  ʜʦ 1,1f 21= . 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʧʦʢʘʟʘʣʘ, ʱʦ ʾʭ ʜʽʡʩʥʘ 

ʯʫʪʣʠʚʽʩʪʴ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʨʦʟʨʘʭʦʚʘʥʦʾ ʟʘ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʥʘ 4é10%, ʘ ʟʛʽʜ-

ʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ï ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 5%.   

ʅʘ ʧʨʘʢʪʠʮʽ ʧʦʤʽʯʝʥʦ, ʱʦ ʤʘʣʘ ʪʦʚʱʠʥʘ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʢʦʤʧʘʫʥʜʘ, ʱʦ ʚʽʜʦ-

ʢʨʝʤʣʶʻ ʩʧʘʾ ʪʝʨʤʦʙʘʪʘʨʝ ʾʚʽʜ ʧʦʚʝʨʭʥʽ ʇʊʇ, ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʯʫʪʣʠʚʽʩʪʴ. ʎʝ ʷʚʠɦ ʝ 

ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʪʠʩʷ ʥʘ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʫ ʨʘʟʽ, ʢʦʣʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʪʝʧʣʦʦʙʤʽʥʫ, ʥʘʧʨʠʢʣʘʜ, 

ʢʘʣʽʙʨʫʚʘʥʥʷ ï ʟʘ ʢʦʥʜʫʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʫ ʧʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʪʠ, ʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ï ʟʘ 

ʨʘʜʽʘʮʽʡʥʦ-ʢʦʥʚʝʢʪʠʚʥʦʛʦ. ʊʨʘʜʠʮʽʡʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʥʝ ʚʨʘʭʦʚʫʻ ʟʘʣʝʞʥʽʩʪʴ 

ʯʫʪʣʠʚʦʩʪʽ ʚʽʜ ʪʦʚʱʠʥʠ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʢʦʤʧʘʫʥʜʘ. ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʫʪʦʯʥʝʥʦʤʫ 

ʤʝʪʦʜʽ ʨʦʟʨʘʭʫʥʢʫ ʪʘʢʘ ʟʘʣʝʞʥʽʩʪʴ ʚʨʘʭʦʚʘʥʘ ʧʨʠʩʫʪʥʽʩʪʶ ʚ ʟʥʘʤʝʥʥʠʢʫ ʬʦʨʤʫʣʠ 

(11) ʤʥʦʞʥʠʢʘ, ʱʦ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʚʠʩʦʪʠ ʪʝʨʤʦʙʘʪʘʨʝʾ ʽ ʚʠʩʦʪʠ ʰʫʥʪʘ (ʘʙʦ 

ʇʊʇ). ʇʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʟʘʣʝʞʥʦʩʪʽ ʧʨʠʚʝʜʝʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʇʊʇ ʙʝʟ ʰʫʥʪʽʚ ʽ 

ʪʝʤʧʝʨʘʪʫʨʦʚʠʨʽʚʥʶʚʘʣʴʥʠʭ ʧʦʢʨʠʪʪʽʚ ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ ʊɹʇʊʇhh  ʟʘ ʚʘʨʽʘʮʽʾ ʬʦʨʤ-

ʧʘʨʘʤʝʪʨʘ ʌ ʜʣʷ ʢʦʥʩʪʘʥʪʘʥ-ʥʽʢʝʣʝʚʠʭ ʽ ʢʦʥʩʪʘʥʪʘʥ-ʤʽʜʥʠʭ ʪʝʨʤʦʙʘʪʘʨʝʡ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʚ ʜʽʘʧʘʟʦʥʽ ʟʥʘʯʝʥʴ ʚʽʜʥʦʰʝʥʥʷ 
ʊɹʇʊʇhh  ʚʽʜ 1,0 ʜʦ 1,2 ʯʫʪ-

ʣʠʚʽʩʪʴ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʚʱʠʥʠ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ, ʘ ʜʣʷ 2,1hh
ʊɹʇʊʇ ² , ʟʥʘ-

ʯʝʥʥʷ ʧʨʠʚʝʜʝʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ, ʽ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʟʘʭʠʩ-

ʥʦʛʦ ʰʘʨʫ ʤʘʣʦ ʚʧʣʠʚʘʻ ʥʘ ʥʝʾ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʣʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝ-
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ʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʚʠʩʦʪʦʶ )4...1(hʇʊʇº  ʤʤ ʚʠʢʦʥʫʚʘʪʠ ʟʘʭʠʩʥʽ ʰʘʨʠ ʟ ʜʚʦʭ ʩʪʦ-

ʨʽʥ ʇʊʇ ʪʦʚʱʠʥʦʶ 0,1...0,4 ʤʤ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʩʪʨʫʢʮʽ ʁʽ ʪʝʭʥʦʣʦʛʽ ʁʚʠʛʦʪʦʚʣʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ 

ʇʊʇ ʟ ̔ʩʧʽʨʘʣʽ ʪʝʨʤʦʝʣʝʤʝʥʪʽʚ ʪʘ ʩʧʘʷʤʠ ʥʘ ʧʣʘʩʢʽʡ ʛʨʘʥʽ. ʉʧʽʨʘʣʴ ʧʦʧʝʨʝʜʥʴʦ 

ʨʦʟʤʽʱʫʶʪʴ ʫ ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʫ ʪʨʫʙʢʫ ʟʽ ʩʢʣʦʪʢʘʥʠʥʠ, ʘ ʧʦʪʽʤ ʥʘʤʦʪʫʶʪʴ ʥʘ 

ʙʦʢʦʚʫ ʧʦʚʝʨʭʥʶ ʮʠʣʽʥʜʨʠʯʥʦʾ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʾ ʢʦʤʽʨʢʠ ʧʦ ʩʧʽʨʘʣʽ. ʉʧʽʨʘʣʴ 

ʧʨʦʩʦʯʫʶʪʴ ʝʧʦʢʩʠʜʥʠʤ ʢʦʤʧʘʫʥʜʦʤ, ʧʽʩʣʷ ʯʦʛʦ ʢʘʣʦʨʠʤʝʪʨʠʯʥʫ ʢʦʤʽʨʢʫ ʟ 

ʦʙʦʣʦʥʢʦʶ ʚʢʣʝʶʶʪʴ ʫ ʟʦʚʥʽʰʥʽʡ ʙʣʦʢ. ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ 

ʦʙʦʣʦʥʢʠ ʧʣʦʱʠʥʦʶ, ʚ ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚʽʩʴ ʢʦʤʽʨʢʠ, ʪʘ ʬʦʪʦʛʨʘʬʽʾ ʩʧʽʨʘʣʽ 

ʪʝʨʤʦʝʣʝʤʝʥʪʽʚ ʫ ʪʨʫʙʮʽ ʟʽ ʩʢʣʦʪʢʘʥʠʥʠ, ʘ ʪʘʢʦʞ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʾ ʢʦʤʽʨʢʠ ʟ 

ʥʘʤʦʪʘʥʦʶ ʩʧʽʨʘʣʣʶ.  

 

ʘ)     

ʚ)     ʙ)   

1 ï ʩʧʽʨʘʣʴ ʪʝʨʤʦʝʣʝʤʝʥʪʽʚ; 2 ï ʝʧʦʢʩʠʜʥʠʡ ʢʦʤʧʘʫʥʜ; 3 ï ʪʨʫʙʢʘ ʟʽ ʩʢʣʦʪʢʘʥʠʥʠ; 4 ï 

ʢʘʣʦʨʠʤʝʪʨʠʯʥʘ ʢʦʤʽʨʢʘ; 5 ï ʟʦʚʥʽʰʥʽʡ ʙʣʦʢ 

ʈʠʩ. 6. ʎʠʣʽʥʜʨʠʯʥʠʡ ʙʘʪʘʨʝʡʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʟʽ ʩʧʽʨʘʣʽ ʪʝʨʤʦʝʣʝʤʝʥʪʽʚ ʽʟ ʩʧʘʷʤʠ ʥʘ 

ʧʣʘʩʢʽʡ ʛʨʘʥʽ: ʘ) ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʦʙʦʣʦʥʢʠ ʧʣʦʱʠʥʦʶ, ʚ ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚʽʩʴ ʢʦʤʽʨʢʠ; ʙ) 

ʬʦʪʦʛʨʘʬʽʷ ʩʧʽʨʘʣʽ ʪʝʨʤʦʝʣʝʤʝʥʪʽʚ ʫ ʪʨʫʙʮʽ ʟʽ ʩʢʣʦʪʢʘʥʠʥʠ; ʚ) ʢʘʣʦʨʠʤʝʪʨʠʯʥʘ ʢʦʤʽʨʢʘ ʟ 

ʥʘʤʦʪʘʥʦʶ ʩʧʽʨʘʣʣʶ 

ʊʝʨʤʽʯʥʠʡ ʦʧʽʨ ʩʪʽʥʢʠ ʮʠʣʽʥʜʨʠʯʥʦʾ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʟʘ ʫʤʦʚʠ 

h/r  ʩʝʨ < 0,05 ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʦʧʦʨʫ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘ ʨʦʟʤʽʨʘʤʠ ʧʣʦʩʢʦʾ ʩʪʽʥʢʠ ʥʝ ʙʽ-

ʣʴʰʝ ʥʽʞ ʥʘ 5%. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (10)é(15) ʟʘʩʪʦʩʦʚʥʽ ʜʣʷ ʧʨʘʢʪʠ-

ʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʘʨʘʤʝʪʨʽʚ ʱʦʜʦ ʪʦʥʢʠʭ ʦʙʦʣʦʥʦʢ, ʘʣʝ ʚ ʮʴʦʤʫ ʨʘʟʽ ʩʣʽʜ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠ ʟʥʘʯʝʥʥʷ f3, ʷʢʝ ʚʽʜʧʦʚʽʜʘ̒ ʧʣʦʱʽ ʝʣʝʤʝʥʪʘ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʟ ʩʝʨʝʜ-

ʥʽʤ ʨʘʜʽʫʩʦʤ ʦʙʦʣʦʥʢʠ rʩʝʨ . 

ʈʦʟʛʣʷʥʫʪʽ ʙʽʩʧʽʨʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʚ ʷʢʠʭ ʥʘ ʧʦʣʦʚʠʥʫ ʚʠ-

ʪʢʘ ʜʨʦʪʦʚʠʭ ʩʧʽʨʘʣʝʡ ʟ ʭʨʦʤʝʣʶ ʪʘ ʘʣʶʤʝʣʶ ʛʘʣʴʚʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘʥʝʩʝʥʝ ʥʽ-

ʢʝʣʝʚʝ ʧʦʢʨʠʪʪʷ. ʊʘʢʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʞʦʨʩʪʢʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ï 

ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʷʜʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ ʽ ʥʘ ʾʭ ʙʘʟʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚʥʫ-

ʪʨʽʰʥʴʦʨʝʘʢʪʦʨʥʠʡ ʢʘʣʦʨʠʤʝʪʨ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʦʮʽʥʶʚʘʥʥʷ ʩʢʣʘʜʦʚʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʚʠʢʣʠ-

ʢʘʥʦʾ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʧʨʦʩʪʦʨʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʘ ʨʦʟʛʣʷʥʫʪʦ ʧʨʠʢ-

ʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʧʽʜʩʪʘʚʽ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʩʪʚʦʨʝʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʤʝʪʦʜʽʚ ʢʘʣʦʨʠʤʝʪʨʠʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʣʠʚ, 

ʤʘʪʝʨʽʘʣʽʚ, ʩʠʨʦʚʠʥʠ. 



19 

ʂʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʙʦʤʙʦʚʠʡ ʢʘʣʦʨʠʤʝʪʨ ʂʊʉ-4 ʻ ʨʦʙʦʯʠʤ ʟʘʩʦʙʦʤ ʚʠʤʽ-

ʨʶʚʘʥʥʷ ʪʝʧʣʦʪʠ ʟʛʦʨʷʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʦʨʛʘʥʽʯʥʠʭ ʧʘʣʠʚ. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫ-

ʨʘ ʢʘʣʦʨʠʤʝʪʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 7.  

ʊʝʧʣʦʚʠʡ ʙʣʦʢ ʧʨʠʣʘʜʫ ʤʘʻ ʢʘʣʦʨʠʤʝʪʨʠʯʥʫ ʯʫʪʣʠʚʫ ʦʙʦʣʦʥʢʫ, ʷʢʘ ʚʤʦʥʪʦʚʘʥʘ 

ʚ ʪʝʨʤʦʩʪʘʪʦʚʘʥʠʡ ʙʣʦʢ. ɺ ʢʘʣʦʨʠʤʝʪʨʠʯʥʽʡ ʦʙʦʣʦʥʮʽ ʨʦʟʪʘʰʦʚʘʥʘ ʢʦʤʽʨʢʘ ʪʘ ʢʘʣʦ-

ʨʠʤʝʪʨʠʯʥʘ ʙʦʤʙʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʪʘʢʘʥʫ ʪʘ ʢʨʠʰʢʠ ʟ ʚʝʥʪʠʣʷʤʠ. ʇʽʜ ʦʩʥʦʚʥʦʶ 

ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʶ ʢʦʤʽʨʢʦʶ, ʩʧʽʚʚʽʩʥʦ ʟ ʥʝʶ ʨʦʟʪʘʰʦʚʘʥʘ ʜʦʜʘʪʢʦʚʘ ʢʦʤʧʝʥʩʘʮʽʡʥʘ 

ʢʦʤʽʨʢʘ ʟ ʦʙʦʣʦʥʢʦʶ, ʷʢʘ ʤʘʻ ʪʦʡ ʩʘʤʠʡ ʜʽʘʤʝʪʨ, ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʱʽʣʴʥʽʩʪʴ  

ʪʝʨʤʦʝʣʝʤʝʥʪʽʚ, ʱʦ ʡ ʚ ʦʩʥʦʚʥʽʡ ʦʙʦʣʦʥʮʽ, ʘ ʚʠʩʦʪʫ ï ʧʨʠʙʣʠʟʥʦ ʫ 10 ʨʘʟʽʚ ʤʝʥʰʫ. 

ʋ ʢʦʤʧʝʥʩʘʮʽʡʥʽʡ ʦʙʦʣʦʥʮʽ ʨʦʟʤʽʱʝʥʦ ʽʤʽʪʘʪʦʨ ʢʦʤʽʨʢʠ ʪʘ ʨʝʘʢʮʽʡʥʦʾ ʧʦʩʫʜʠ-

ʥʠ, ʱʦ ʤʘʻ ʧʠʪʦʤʫ ʪʝʧʣʦʻ-

ʤʥʽʩʪʴ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ 

ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ ʪʘʢʫ 

ʩʘʤʫ, ʷʢ ʽ ʚʤʽʩʪ ʦʩʥʦʚʥʦʾ 

ʦʙʦʣʦʥʢʠ. ɯʤʽʪʘʪʦʨ ʢʦʤʽʨʢʠ 

ʽ ʨʝʘʢʮʽʡʥʦʾ ʧʦʩʫʜʠʥʠ ʚʠ-

ʢʦʥʘʥʠʡ ʩʢʣʘʜʝʥʠʤ ʟ ʜʚʦʭ 

ʘʙʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʯʘʩ-

ʪʠʥ, ʤʽʞ ʢ̫ʠʤʠ ʨʦʟʪʘʰʦʚʘ-

ʥʽ ʨʝʛʫʣʴʦʚʘʥʽ ʪʝʧʣʦʚʽ ʦʧʦ-

ʨʠ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʦ-

ʟʚʦʣʷʻ  ʰʣʷʭʦʤ  ʧʜ̔ʙʦʨʫ  

ʪʝʧʣʦʚʠʭ  ʦʧʦʨʽʚ  ʤʽʞ  ʯʘʩ-

ʪʠʥʘʤʠ  ʽʤʽʪʘʪʦʨʫ ʧʽʜ ʯʘʩ  

ʥʘʣʘʰʪʫʚʘʥʥ ̫ʢʘʣʦʨʠʤʝʪʨʘ 

ʦʪʨʠʤʫʚʘʪʠ ʪʘʢʫ ʩʘʤʫ ʜʠ-

ʥʘʤʽʢʫ ʟʤʽʥʠ ʩʠʛʥʘʣʫ ʢʦʤʧʝʥʩʘʮʽʡʥʦʾ ʦʙʦʣʦʥʢʠ ʚʽʜ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʴʦʛʦ ʟʙʫʨʝʥʥʷ, ʷʢ 

ʽ ʜʠʥʘʤʽʢʘ ʟʤʽʥʠ ʩʠʛʥʘʣʫ ʦʩʥʦʚʥʦʾ ʦʙʦʣʦʥʢʠ ʚʽʜ ʚʧʣʠʚʫ ʪʦʛʦ ʞ ʟʙʫʨʝʥʥʷ.  

ɼʦ ʩʢʣʘʜʫ ʧʨʠʣʘʜʫ, ʦʢʨʽʤ ʟʛʘʜʘʥʠʭ ʪʝʧʣʦʚʦʛʦ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʽʚ, ʚʭʦʜʷʪʴ 

ʜʚʽ ʢʘʣʦʨʠʤʝʪʨʠʯʥʽ ʙʦʤʙʠ ɹʂʋ-2 ʪʘ ʩʝʨʚʽʩʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʢʘʣʦʨʠʤʝʪʨʫ:  ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ ï ʚʽʜ 10 ʜʦ 35 ʢɼʞ; 

ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ ï ʥʝ ʙʽʣʴʰʝ Ñ 0,1%. ʉʪʚʦʨʝʥʠʡ ʢʘʣʦʨʠʤʝʪʨ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝ-

ʧʣʦʪʠ ʟʛʦʨʷʥʥʷ ʂʊʉ-4 ʟʘ ʤʝʪʨʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʟʘʢʦʨ-

ʜʦʥʥʠʤ ʨʦʙʦʯʠʤ ʟʘʩʦʙʘʤ ʚʠʤʽʨʶʚʘʥʥʷ, ʘ ʡʦʛʦ ʚʘʨʪʽʩʪʴ ï ʫ 3é4 ʨʘʟʠ ʥʠʞʯʘ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʘʣʦʨʠʤʝʪʨʘ ʂʊʉ-4 ʧʨʦʚʝʜʝʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʪʠ ʟʛʦʨʷʥʥʷ ʨʽ-

ʟʥʠʭ ʧʘʣʠʚ ʪʘ ʨʝʯʦʚʠʥ ï ʚʫʛʽʣʣʷ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʪʘ ʧʦʩʪʘʯʘʻʪʴʩʷ ʟ-ʟʘ 

ʢʦʨʜʦʥʫ, ʪʦʨʬʫ, ʙʽʦʜʠʟʝʣʷ, ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʛʨʘʥʫʣ ʪʘ ʙʨʠʢʝʪʽʚ ʟ ʘʛʨʦʩʠʨʦʚʠʥʠ. 

ɹʘʛʘʪʦʢʦʤʽʨʢʦʚʘ ʩʠʩʪʝʤʘ ʋʀʊ-1 ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʻʤʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʽʚ ʤʝʪʦʜʦʤ ʧʦʢʨʦʢʦʚʦʛʦ ʩʢʘʥʫʚʘʥʥʷ. ɺʠʤʽʨʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʧʣʦʻʤʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʻ ʙʘʛʘʪʦʢʦʤʽʨʢʦʚʠʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʩʢʘʥʫʶʯʠʤ ʢʘʣʦʨʠ-

ʤʝʪʨʦʤ. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʦʜʥʦʯʘʩʥʦʤʫ ʚʠʤʽʨʶʚʘʥʥʽ ʪʝʧʣʦʪʠ, ʱʦ ʧʦʛʣʠʥʘʻʪʴʩʷ 

ʧ̔ ʜ ʯʘʩ ʩʪʫʧʝʥʝʚʦ ʾʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʟʨʘʟʢʘʤʠ ʽ ʝʪʘʣʦʥʥʠʤ ʟʨʘʟ-

ʢʦʤ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʻʜʠʥʽʡ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ. ʋ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ ʫʩʪʘʥʦʚʢʠ ʨʦʟʪʘʰʦ-

ʚʘʥʽ ʨʦʙʦʯʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʘʣʦʨʠʤʝʪʨʠʯʥʽ ʢʦʤʽʨʢʠ, ʚ ʷʢʽ ʧʦʤʽʱʘʶʪʴ ʟʨʘʟʢʠ ʜʦʩʣʽ-

ʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʢʦʤʽʨʢʘ ʟʽ ʟʨʘʟʢʦʤ ʝʪʘʣʦʥʥʦʛʦ (ʢʘʣʽʙʨʦʚʘʥʦʛʦ) ʤʘʪʝʨʽʘʣʫ ʽ ʢʦ-

 
1 ï ʢʘʣʦʨʠʤʝʪʨʠʯʥʘ ʙʦʤʙʘ; 2 ï ʦʩʥʦʚʥʘ ʢʘʣʦʨʠʤʝʪʨʠʯʥʘ 

ʦʙʦʣʦʥʢʘ; 3 ï ʢʦʤʧʝʥʩʘʮʽʡʥʘ ʦʙʦʣʦʥʢʘ; 4 ï ʽʤʽʪʘʪʦʨ ʢʦʤʽʨʢʠ ʪʘ 

ʨʝʘʢʮʽʡʥʦʾ ʧʦʩʫʜʠʥʠ; 5 ï ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʝʤʧʝʨʘʪʫʨʠ 

ʈʠʩ. 7. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ  

ʙʦʤʙʦʚʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ 
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ʤʽʨʢʘ-ʨʝʬʝʨʝʥʪ, ʷʢʫ ʟʘʣʠʰʘʶʪʴ ʧʦʨʦʞʥʴʦʶ. ɿʘ ʤʝʪʦʜʦʤ ʧʦʢʨʦʢʦʚʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

ʚʝʩʴ ʨʦʙʦʯʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʙʠʚʘʶʪʴ ʥʘ ʥʝʚʝʣʠʢʽ ʽʥʪʝʨʚʘ-

ʣʠ (ʢʨʦʢʠ), ʢʦʞʝʥ ʟ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʽʣʷʥʢʠ ʨʽʚʥʦʤʽʨʥʦʛʦ ʥʘʛʨʽʚʫ ʽ ʜʽʣʷʥʢʠ ʪʝʤ-

ʧʝʨʘʪʫʨʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ. ʋ ʚʠʧʘʜʢʫ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʥʘʛʨʽʚʘʥʥ ̫ʚʩʽʭ ʢʦʤʽ-

ʨʦʢ ʚʽʜ ʥʠʞʥʴʦʾ ʤʝʞʽ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʜʦ ʚʝʨʭʥʴʦʾ, ʚʠʤʽʨʶʶʪʴ ʪʝʧʣʦʚʽ ʧʦ-

ʪʦʢʠ, ʷʢʽ ʧʽʜʚʦʜʷʪʴʩʷ ʜʦ ʢʦʤʽʨʦʢ, ʘ ʧʦʚʥʫ ʚʠʪʨʘʯʝʥʫ ʪʝʧʣʦʪʫ ʥʘ ʥʘʛʨʽʚ ʢʦʞʥʦʛʦ ʟʨʘʟ-

ʢʘ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʚʠʟʥʘʯʘʶʪʴ ʽʥʪʝʛʨʫʚʘʥʥʷʤ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ ʯʘʩʽ. 

ʂʘʣʦʨʠʤʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʻʤʥʦʩʪʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʩ-

ʥʦʚʥʠʭ ʙʣʦʢʽʚ ï ʪʝʧʣʦʚʦʛʦ, ʚ ʷʢʦʤʫ ʨʦʟʤʽʱʫʶʪʴ ʟʨʘʟʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ 

ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʽ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤʠ, ʽ ʝʣʝʢʪʨʦʥʥʦʛʦ, ʧʦ-

ʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʢʘʙʝʣʷʤʠ. ʊʝʧʣʦʚʠʡ ʙʣʦʢ (ʨʠʩ. 8) ʚʠʢʦʥʘʥʠʡ ʨʦʟ'ʻʤʥʠʤ ʽ ʩʢʣʘʜʘ-

ʻʪʴʩʷ ʟ ʜʚʦʭ ʤʦʜʫʣʽʚ ï ʚʝʨʭʥʴʦʛʦ 1 ʽ ʥʠʞʥʴʦʛʦ 2.  

ʅʘ ʮʠʣʽʥʜʨʠʯʥʽʡ ʧʣʘʪʬʦʨʤʽ ʥʠʞʥʴʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʨʦʟʪʘʰʦʚʘʥʽ ʩʽʤ ʧʨʦʥʫ-

ʤʝʨʦʚʘʥʠʭ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʭ ʢʦʤʽʨʦʢ, ʧ'ʷʪʴ ʟ ʷʢʠʭ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʜʦʩʣʽ-

ʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʤʘʪʝʨʽʘʣʽʚ, ʮʝʥʪʨʘʣʴʥʘ ʻ ʢʦʤʽʨʢʦʶ-ʨʝʬʝʨʝʥʪʦʤ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦ-

ʨʦʞʥʴʦʶ, ʘ ʦʩʪʘʥʥʷ ʻ ʢʦʤʽʨʢʦʶ, ʚ ʷʢʽʡ ʨʦʟʤʽʱʫʶʪʴ ʝʪʘʣʦʥʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʨʽʚʥʷʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ ʪʝʧʣʦʻʤʥʦʩʪʽ ʟʨʘʟʢʘ ʟʘ ʧʦʢʨʦʢʦʚʦ ʾʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʤʘʻ ʤʽʩʮʝ ʥʘʩʪʫʧʥʝ ʨʽʚʥʷʥʥʷ ʚʠʤʽʨʚʁʘʥʥʷ: 
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ʜʝ ʽQD , ʪQʝD , 0QD  ï ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʨʘʟʢʘ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʢʦʤʽʨʢʠ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʜʣʷ i-

ʪʦʾ, ʝʪʘʣʦʥʥʦʾ ʢʦʤʽʨʢʠ ʪʘ ʧʦʨʦʞʥʴʦʾ ʢʦʤʽʨʢʠ-ʨʝʬʝʨʝʥʪʘ; )ʊ(ʩʝʪ  ï ʧʠʪʦʤʘ 

ʪʝʧʣʦʻʤʥʽʩʪʴ ʝʪʘʣʦʥʥʦʛʦ ʟʨʘʟʢʘ; )ʊ(ʉ ʝʪʂ-  ï ʚʣʘʩʥʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʢʦʤʽʨʢʠ 

ʝʪʘʣʦʥʥʦʛʦ ʟʨʘʟʢʘ;)ʊ(ʉi0  ï ʚʣʘʩʥʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʢʦʤʽʨʢʠ ʟʨʘʟʢʘ; )ʊ(ʉ0  ï ʚʣʘʩʥʘ 

ʪʝʧʣʦʻʤʥʽʩʪʴ ʧʦʨʦʞʥʴʦʾ ʢʦʤʽʨʢʠ-ʨʝʬʝʨʝʥʪʘ. 

ɿʥʘʯʝʥʥʷ ʢʨʦʢʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʥʝ ʚʭʦʜʠʪʴ ʚ ʨʽʚʥʷʥʥʷ ʚʠʤʽʨʚʁʘʥʥʷ 

(17), ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʠʢʣʶʯʘʻʪʴʩʷ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʝʪʦʯʥʦʩʪʽ ʟʘʚʜʘʥʥʷ ʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʾ ʩʠʩʪʝʤʠ: ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶ-

ʚʘʥʴ ʧʠʪʦʤʦʾ ʪʝʧʣʦʻʤʥʦʩʪʽ ï ʚʽʜ 300 ɼʞ/(ʢʛĿʂ) ʜʦ 3000 ɼʞ/(ʢʛĿʂ); ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ 

ʨʦʙʦʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ï ʚʽʜ 300 ʂ ʜʦ 450 ʂ; ʢʽʣʴʢʽʩʪʴ ʟʨʘʟʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʜʥʦʯʘʩ-

ʥʦ ï 5 ʰʪʫʢ; ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʧʠʪʦʤʦʾ ʪʝʧʣʦʻʤʥʦʩʪʽ ï ʥʝ ʙʽʣʴʰʝ Ñ 2%. 

 1 ʽ 2 ï ʚʝʨʭʥʽʡ ʽ ʥʠʞʥʽʡ ʤʦʜʫʣʽ ʪʝʧʣʦʚʦʛʦ 

ʙʣʦʢʫ; 

3 ï ʧʽʜʡʦʤʥʦ-ʧʦʚʦʨʦʪʥʠʡ ʧʨʠʩʪʨʽʡ;  

4 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ;  

5 ï ʢʘʣʦʨʠʤʝʪʨʠʯʥʽ ʢʦʤʽʨʢʠ;  

6, 7 ï ʥʘʧʨʷʤʥʽ ʩʪʽʡʢʠ;  

8 - ʢʦʞʫʭ; 9 ï ʪʝʧʣʦʽʟʦʣʮ̫ʽʷ 

 

ʈʠʩ.8. ʂʦʥʩʪʨʫʢʮʽʷ ʪʝʧʣʦʚʦʛʦ ʙʣʦʢʫ  

ʙʘʛʘʪʦʢʦʤʽʨʢʦʚʦʾ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʾ  

ʩʠʩʪʝʤʠ ʋʀʊ-1 
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ʂʘʣʦʨʠʤʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ ʂʉɻ ʽʟ ʧʦʚʦʨʦʪʥʠʤ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʦʜʫʣʝʤ ʽ 

ʯʦʪʠʨʤʘ ʢʦʤʽʨʢʘʤʠ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʚʣʘʩ-

ʪʠʚʦʩʪʝʡ ʮʝʤʝʥʪʥʦ-ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʚ ʧʨʦʮʝʩʽ ʛʽʜʨʘʪʘʮʽʾ. 

ʋ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʤʫ ʤʦʜʫʣʽ (ʨʠʩ. 9,ʘ) ʤʽʞ ʜʚʦʤʘ ʧʣʘʩʢʠʤʠ ʪʝʨʤʦʨʝʛʫʣʴʦʚʘʥʠ-

ʤʠ ʧʣʠʪʘʤʠ ʨʦʟʤʽʱʝʥʦ ʯʦʪʠʨʠ ʢʦʤʽʨʢʠ, ʱʦ ʤʘʶʪʴ ʚʠʛʣʷʜ ʢʦʨʦʪʢʠʭ ʮʠʣʽʥʜʨʽʚ. ʅʘ 

ʦʙʦʭ ʪʦʨʮʷʭ ʢʦʞʥʦʛʦ ʟ ʮʠʣʽʥʜʨʽʚ ʨʦʟʤʽʱʝʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʘ ʙʦ-

ʢʦʚʽ ʧʦʚʝʨʭʥʽ ʦʭʦʧʣʝʥʽ ʝʬʝʢʪʠʚʥʦʶ ʪʝʧʣʦʽʟʦʣʷʮʽʻʶ ʟ ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʫ.  

 
                           ʘ                                                                        ʙ 

ʈʠʩ. 9. ʇʨʠʣʘʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ (ʘ) ʪʘ ʛʨʘʬʽʢʠ ʟʤʽʥʠ 

ʦʙô̒ ʤʥʦʛʦ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʟʘ ʛʽʜʨʘʪʘʮʽʾ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ (ʙ) 

 

ʋ ʮʝʥʪʨʘʭ ʪʦʨʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʨʦʟʤʽʱʝʥʽ ʪʘʢʦʞ ʩʧʘʾ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ ʧʝʨʝʪ-

ʚʦʨʶʚʘʯʽʚ. ʉʠʛʥʘʣʠ ʚʩʽʭ ʧʝʨʚʠʥʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʩʠʛʥʘʣʠ ʩʠʩʪʝʤ ʪʝʨʤʦ-

ʨʝʛʫʣʶʚʘʥʥʷ ʧʣʠʪ ʥʘʜʭʦʜʷʪʴ ʜʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ, ʚ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʽ ʝʣʝʤʝʥʪʠ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ. ʇʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʨʝʻʩʪʨʘʮʽʶ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʧʨʦʪʷ-

ʛʦʤ 10 ʜʽʙ, ʱʦ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪ-

ʥʠʭ ʮʝʤʝʥʪʥʦ-ʙʝʪʦʥʥʠʭ ʩʫʤʽh ʝʡ.  

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥ ̫ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʥʽʤʘʶʪʴ ʚʝʨʭʥʶ ʧʣʠʪʫ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʛʦ 

ʤʦʜʫʣʶ, ʟʘʣʠʚʘʶʪʴ ʫ ʢʦʤʽʨʢʠ ʧʽʜʛʦʪʦʚʣʝʥʽ ʟʨʘʟʢʠ ʮʝʤʝʥʪʥʦ-ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʪʘ 

ʟʘʢʨʠʚʘʶʪʴ ʤʦʜʫʣʴ ʚʝʨʭʥʴʦʶ ʧʣʠʪʦʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʦʚʝʨ-

ʪʘʶʪʴ ʤʦʜʫʣʴ ʥʘ 90Á ʪʘʢ, ʱʦ ʧʣʠʪʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. ʎʝ ʜʦ-

ʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʫʪʚʦʨʝʥʥʶ ʰʘʨʫ ʧʦʚʽʪʨʷ ʤʽʞ ʟʨʘʟʢʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʫʤʽʰʽ ʽ ʧʝʨʝ-

ʪʚʦʨʶʚʘʯʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 

ʟʘʜʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʠʪ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʛʦ ʤʦʜʫʣʶ ʽ ʧʨʦʚʦʜʷʪʴ ʨʝʻʩʪʨʘʮʽʶ ʩʠʛ-

ʥʘʣʽʚ ʜʦ ʧʦʚʥʦʛʦ ʟʘʪʚʝʨʜʽʥʥʷ ʩʫʤʽʰʽ (ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʮʝʩʫ ʛʽʜʨʘʪʘʮʽʾ).  

ʄʦʞʣʠʚʽ ʨʽʟʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʚʠʤʽʨʶʚʘʥʴ. ʋ ʨʝʞʠʤʽ ɯ ʧʽʜʪʨʠʤʫʶʪʴʩʷ 

ʩʪʘʣʽ ʪʘ ʦʜʥʘʢʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʦʭ ʧʣʠʪ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʛʦ ʤʦʜʫʣʶ; ʚʠʤʽʨʶʻʪʴʩʷ 

ʩʝʨʝʜʥʷ ʦʙôʻʤʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʟʘ ʷʢʦʶ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʝ ʦʙôʻʤʥʝ ʪʝʧʣʦʚʠʜʽ-

ʣʝʥʥʷ. ʋ ʨʝʞʠʤʽ ɯɯ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʩʪʘʣʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʠʪ, ʷʢʽ ʨʽʟʥʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ 

ʥʘ 5é10 ʂ; ʦʢʨʽʤ ʩʝʨʝʜʥʴʦʾ ʦʙôʻʤʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʠʤʽʨʶʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦ-

ʚʽʜʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʛʽʜʨʘʪʘʮʽʾ. ʋ ʨʝʞʠʤʽ ɯɯɯ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʦʜʥʘʢʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʣʠʪ, ʘʣʝ ʚʦʥʠ ʧʝʨ̔ʦʜʠʯʥʦ ʽ ʩʠʥʭʨʦʥʥʦ ʧʽʜʚʠʱʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʙʘʟʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘ  

5é10 ʂ, ʘ ʧʽʩʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʦʤʽʨʮʽ ï ʟʤʝʥʰʫʶʪʴʩʷ ʜʦ ʪʦʛʦ ʩʘʤʦʛʦ 
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ʙʘʟʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. ɺʠʤʽʨʶʻʪʴʩʷ ʩʝʨʝʜʥʷ ʦʙôʻʤʥʘ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʧʠʪʦʤʘ ʪʝʧʣʦʻʤ-

ʥʽʩʪʴ ʟʨʘʟʢʘ. 

ʉʠʩʪʝʤʘ ʩʠʥʭʨʦʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʽʟʫ ɼʄʂʀ-1 ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʪʝʧʣʦʪʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʽʜʠʥ ʟ ʨʦʟʯʠʥʽʚ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʽ ʚʠʟʥʘ-

ʯʝʥʥʷ ʧʠʪʦʤʦʾ ʪʝʧʣʦʻʤʥʦʩʪʽ.   

ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʪʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʦʢʣʘʜʝʥʦ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ 

ʪʝ, ʱʦ ʚ ʽʟʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚʘʭ ʪʝʧʣʦʪʘ, ʷʢʫ ʧʽʜʚʝʜʝʥʦ ʜʦ ʪʦʥʢʦʛʦ ʰʘʨʫ ʽʥʝʨʪʥʦʛʦ ʚʦ-

ʣʦʛʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʥʴʦʛʦ ʨʽʜʠʥʠ. 

ɺ ʩʠʩʪʝʤʽ ʧʝʨʝʜʙʘʯʝʥʦ ʚʽʜʪʚʦʨʝʥʥʷ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʨʦʟʤʽ-

ʱʝʥʦ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʟʨʘʟʦʢ; ʪʝʧʣʦʪʘ ʜʦ ʟʨʘʟʢʘ ʧʽʜʚʦʜʠʪʴʩʷ ʢʦʥʜʫʢʪʠʚʥʦ, ʪʘ ʨʝʻʩʪʨʫ-

ʻʪʴʩʷ ʩʝʥʩʦʨʘʤʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʟʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʶ ʩʭʝʤʦʶ ʚʠʤʽʨʶʚʘʥʥʷ; ʦʜʥʦ-

ʯʘʩʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʨʽʜʠʥʠ, ʷʢʘ 

ʚʠʧʘʨʫʚʘʣʘʩʴ ʟ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ. ʊʝʧʣʦʪʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥ-

ʥʷ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ, ʷʢʘ ʧʽʜʚʝʜʝʥʘ ʜʦ ʟʨʘ-

ʟʢʘ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʜʦ ʚʪʨʘʪʠ ʤʘ-

ʩʠ ʟʨʘʟʢʦʤ ʟʘ ʮʝʡ ʯʘʩ.  

ʅʘ ʢʘʣʦʨʠʤʝʪʨʠʯʥʽʡ ʧʣʘʪʬʦʨʤ ̔ʧʨʠ-

ʣʘʜʫ ʚʩʪʘʥʦʚʣʝʥʦ ʜʚʽ ʧʣʦʩʢʽ ʚʽʜʢʨʠʪʽ ʪʘ 

ʽʜʝʥʪʠʯʥʽ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʤʽʨʢʠ ʟ 

ʚʤʦʥʪʦʚʘʥʠʤʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ ʪʝʧʣʦʚʦ-

ʛʦ ʧʦʪʦʢʫ (ʨʠʩ. 10). ʇʣʘʪʬʦʨʤʘ ʨʦʟʤʽʱʝʥʘ 

ʚ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ, ʷʢʘ ʫʪʚʦʨʝʥʘ ʚʝʨʭʥʴʦʶ 

ʪʝʨʤʦʩʪʘʪʦʚʘʥʦʶ ʢʨʠʰʢʦʶ ʽ ʪʝʨʤʦʩʪʘʪʦ-

ʚʘʥʠʤ ʢʦʨʧʫʩʦʤ ʧʨʠʣʘʜʫ, ʽ ʧʦʻʜʥʘʥʘ ʟ 

ʘʥʘʣʽʪʠʯʥʠʤʠ ʚʘʛʘʤʠ ʧʽʜ ʪʝʧʣʦʚʠʤ ʙʣʦʢʦʤ ʯʝʨʝʟ ʢʦʘʢʩʽʘʣʴʥʫ ʩʪʽʡʢʫ. ʆʩʪʘʥʥʷ ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʙʝʟ ʪʝʨʪʷ ʟ ʢʦʨʧʫʩʦʤ ʧʨʠʣʘʜʫ, ʘ ʧʝʨʝʜʘʯʘ 

ʚʠʤ̔ʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʾ ʧʣʘʪʬʦʨʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦ ʢʽʣʴʢʦʤ 

ʨʘʜ̔ʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʤ ʤʽʜʥʠʤ ʧʨʦʚʽʜʥʠʢʘʤ ʜʽʘʤʝʪʨʦʤ 0,03 ʤʤ, ʷʢʽ ʤʘʶʪʴ ʬʦʨʤʫ 

ʧʝʪʣʽ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʤʽʥʽʤʽʟʫʻ ʩʧʦʪʚʦʨʝʥʥʷ ʚ ʧʦʢʘʟʘʭ ʚʘʛ. ɺʦʣʦʛʝ ʧʦʚʽʪʨʷ ʝʚʘʢʫ-

ʶʻʪʴʩʷ ʟ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ ʧʦ ʛʥʫʯʢʠʭ ʧʘʪʨʫʙʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʨʝʩʦʨʘ.  

ʂʘʣʦʨʠʤʝʪʨʠʯʥʽ ʢʦʤʽʨʢʠ ʤʘʶʪʴ ʨʽʟʥʽ ʫʤʦʚʠ ʪʝʧʣʦʦʙʤʽʥʫ ʟ ʦʪʦʯʫʶʯʠʤ ʩʝʨʝʜʦ-

ʚʠʱʝʤ, ʦʩʢʽʣʴʢʠ ʧʽʜ ʯʘʩ ʚʠʧʘʨʦʚʫʚʘʥʥ ̫ʨʽʜʠʥʠ ʟʤʝʥʰʫʪ̒ʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ 

ʟʨʘʟʢʘ ʫ ʨʦʙʦʯʽʡ ʢʦʤʽʨʮʽ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʫʤʦʚ ʪʝʧʣʦʦʙʤʽʥʫ ʫ ʨʦʙʦʯʫ 

ʢʘʤʝʨʫ ʚʚʝʜʝʥʦ ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʝʤʧʝʨʘʪʫʨʠ ï ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʡ ʜʣʷ ʚʠ-

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʜʚʘ ʙʝʟʢʦʥʪʘʢʪʥʠʭ ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʪʝʨʤʦʤʝʪʨʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʦʥʴ ʢʦʤʽʨʦʢ.  

ʆʪʨʠʤʘʥʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ 

ʪʝʧʣʦʪʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟʘ ʦʙʤʝʞʝʥʠʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ:  

gÖ
-
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ù
ù
ú

ø

é
é
ê

è

-

-
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=
=

ji

j

ik k,2ʇʆɺk,ʉɽʈ

k,2ʇʆɺk,1ʇʆɺ
k,2k,2k,1

ij
mm

TT

TT
QQQ

r    (17) 

ʜʝ g ï ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʤʽʞ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʟʥʘʯʝʥʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʪʘ ʤʘʩʠ, k ï ʥʦ-

ʤʝʨ ʚʠʤʽʨʶʚʘʥʥʷ, jki ¢¢ . 

 
ʈʠʩ.10. ʉʪʨʫʢʪʫʨʘ ʪʝʧʣʦʚʦʛʦ ʙʣʦʢʫ  ʩʠʩʪʝʤʠ 

ʩʠʥʭʨʦʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʽʟʫ ɼʄʂʀ-1 
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ʇʨʦʚʝʜʝʥʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʻʤʥʦʩʪʽ ʪʘ ʪʝʧʣʦʪʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʽʜʠʥ ʧʽʜ ʯʘʩ 

ʩʫʰʽʥʥ ̫ʥʠʟʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʝʯʦʚʠʥ ï ʣʘʢʦʬʘʨʙʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʨʦʟʯʠʥʽʚ, ʩʠʨʦʚʠ-

ʥʠ ʜʣʷ ʙʽʦʧʘʣʠʚ ʪʘ ʭʘʨʯʦʚʦʾ ʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʋ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʩʪʚʦʨʝʥʽ ʤʝʪʦʜʠ ʪʘ ʢʘʣʦʨʠʤʝʪʨʠʯʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ.  

ʂʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʧʨʠʡʤʘʯ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʈɸʇ-12ʂɼ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʛʫʩʪʠʥʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʟʘ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʧʦʞʝ-

ʞʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. ʇʨʠʡʤʘʯʽ ʩʝʨʽʾ ʈɸʇ-12 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜʥʦʩʥʦ ʧʦʪʫ-

ʞʥʦʛʦ ʧʦʪʦʢʫ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʪʦʤʫ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʾʭ ʨʦʙʦʯʦʾ ʪʝʤʧʝʨʘ-

ʪʫʨʠ ʟʘʩʪʦʩʦʚʘʥʦ ʚʦʜʷʥʝ ʦʭʦʣʦʜʞʝʥʥʷ, ʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʷʢʦʩʪʽ ʧʨʠʡʤʘʣʴʥʦʛʦ ʝʣʝ-

ʤʝʥʪʫ ʧʦʨʦʞʥʠʥʠ ʟ ʤʘʣʠʤ ʚʭʽʜʥʠʤ ʦʪʚʦʨʦʤ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʝ ʽ ʩʪʘʙʽʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʛʣʠʥʘʥʥʷ ʪʘ ʟʥʠʟʠ-

ʪʠ ʧʠʪʦʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʯʫʪʣʠʚʠʡ ʝʣʝ-

ʤʝʥʪ, ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʽʜʚʠʠɦʪʠ ʣʽʥʽʡʥʽʩʪʴ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʭʽʜʥʦ-

ʛʦ ʧʦʪʦʢʫ.  

ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʨʠʡʤʘʯʽʚ ʻ ʥʘʷʚʥʽʩʪʴ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʥʘʛʨʽʚʥʠʢʘ, ʨʦʟ-

ʪʘʰʦʚʘʥʦʛʦ ʤʽʞ ʪʝʨʤʦʙʘʪʘʨʝʻʶ ʽ ʪʝʧʣʦʚʠʤ ʢʦʣʝʢʪʦʨʦʤ, ʷʢʠʡ ʫʪʚʦʨʶʻ ʧʦʨʦʞʥʠʥʫ 

ʧʨʠʡʤʘʯʘ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʧʨʠʡʤʘʯ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘ-

ʩʪʦʩʦʚʫʚʘʪʠ ʫ ʩʢʣʘʜʽ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ ʽ ʫʩʪʘʥʦʚʦʢ ʟ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʤʠ ʨʦ-

ʟʤʽʨʘʤʠ, ʱʦ ʥʘʢʣʘʜʘʻ ʞʦʨʩʪʢʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʘʙʘʨʠʪʠ. ʉʘʤʝ ʪʦʤʫ ʩʪʚʦʨʝʥʦ ʧʨʠʡʤʘʯ 

ʨʘʜʽʘʮʽʡʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʈɸʇ-12ʂɼ (ʨʠʩ. 11), ʧʦʙʫʜʦʚʘʥʠʡ ʟʘ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽ-

ʘʣʴʥʦʶ ʩʭʝʤʦʶ. ɺʽʥ ʤʘʻ ʜʚʽ ʮʠʣʽʥʜʨʠʯʥʽ ʢʦʤʽʨʢʠ, ʦʜʥʘ ʟ ʷʢʠʭ ʻ ʨʦʙʦʯʦʶ ʽ ʤʘʻ ʥʘ 

ʦʜʥʦʤʫ ʪʦʨʮʽ ʜʽʘʬʨʘʛʤʫ ʟ ʢʘʣʽʙʨʦʚʘʥʠʤ ʚʭʜ̔ʥʠʤ ʦʪʚʦʨʦʤ, ʘ ʥʘ ʧʨʦʪʠʣʝʞʥʦʤʫ ʪʦʨʮʽ 

ï ʧʦʛʣʠʥʘʣʴʥʠʡ ʢʦʥʫʩ ʟ ʪʝʧʣʦʧʨʦʚʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʨʦʙʦ-

ʯʦʾ ʢʦʤʽʨʢʠ, ʾʾ ʜʽʘʤʝʪʨʫ ʪʘ ʜʽʘʤʝʪʨʫ ʚʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʜʽʘʬʨʘʛʤʠ ʚʠʙʨʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ʧʦʨʦʞʥʠʥʠ ʥʝ ʤʝʥʰʝ ʥʽʞ 0,99. ɼʨʫʛʘ ʢʦʤʽ-

ʨʢʘ-ʨʝʬʝʨʝʥʪ ʤʘʻ ʪʦʡ ʩʘʤʠʡ ʜʘ̔ʤʝʪʨ, ʱʦ ʽ ʨʦʙʦʯʘ, ʘʣʝ ʾʾ ʜʦʚʞʠʥʘ ʤʝʥʰʘ ʧʨʠʙʣʠʟʥʦ ʫ 

4 ʨʘʟʠ, ʚʦʥʘ ʥʝ ʤʘʻ ʚʭʽʜʥʦʛʦ ʦʪʚʦʨʫ, ʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʾʾ ʟʘʧʦʚʥʝʥʥʷ (ʪʝʧʣʦʚʦʛʦ ʢʦʣʝʢ-

ʪʦʨʫ, ʧʦʛʣʠʥʘʣʴʥʦʛʦ ʢʦʥʫʩʫ ʪʘ ʥʘʛʨʽʚʥʠʢʘ) ʪʘʢʦʞ ʧʨʠʙʣʠʟʥʦ ʫ 4 ʨʘʟʠ ʤʝʥʰʘ ʥʽʞ ʚʽ-

ʜʧʦʚʽʜʥʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ ʨʦʙʦʯʦʾ ʢʦʤʽʨʢʠ. ʇʠʪʦʤʽ ʯʫʪʣʠʚʦʩʪʽ (ʥʘ ʦʜʠʥʠʮʶ 

ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ) ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʢʦʤʽʨʢʠ ʦʜʥʘʢʦ-

ʚʽ, ʘ ʟʘʛʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʚʦʨʦʪʥʦ ʧʨʦʧʦʨʮʽʡʥʽ ʜʦʚʞʠʥʽ ʢʦʤʽʨʦʢ. ɺʥʘ-

ʩʣʽʜʦʢ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʤʽʨʦʢ ʪʘ ʚʢʘʟʘʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʾʭ ʧʘʨʘʤʝʪ-

ʨʽʚ, ʮʝʡ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʧʨʠʣʘʜ ʥʝ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʽʤʽʪʘ-

ʪʦʨʘ ʟʘʧʦʚʥʝʥʥʷ ʢʦʤʽʨʢʠ, ʘ ʚʠʨʽʚʥʶʚʘʥʥʷ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦ-

ʤʽʨʦʢ ʧʨʦʚʦʜʷʪʴ ʟʘ ʨʘʭʫʥʦʢ ʟʦʚʥʽʰʥʴʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʽʜʩʠʣʝʥʥʷ, 

ʱʦ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʩʪʘʪʠʯʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʫʪʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ.  

ʇʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʧʨʠʡʤʘʯʘ ʨʘʜʽʘʮʽʡʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʫ ʈɸʇ-12ʂɼ ʚ ʧʽʜʜʽʘʧʘʟʦʥʽ 1 õ 20 ʢɺʪ/ʤ
2
 ʩʪʘʥʦʚʠʪʴ Ñ 6%, ʘ ʚ ʧʽʜʜʽʘʧʘʟʦʥʽ 20 õ 

100 ʢɺʪ/ʤ
2
 ï Ñ 3%. ʇʨʠʣʘʜʠ ʩʝʨʽʾ ʈɸʇ-12 ʚʧʨʦʚʘʜʞʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ 

 
ʈʠʩ. 11. ʂʦʥʩʪʨʫʢʮʽʷ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʧʨʠʡʤʘʯʘ ʨʘʜʽʘʮʽʡʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ 

ʈɸʇ-12ʂɼ 
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ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʙôʻʢʪʠ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʚʦʛʥʝʩʪʽʡʢʽʩʪʴ ʽ 

ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʦʣʫʤ'ʷ ʟʛʽʜʥʦ ʟ ɻʆʉʊ 12.1.044 ʽ ɼʉʊʋ ɹ ɺ.2.7-70.  

ɼʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʣʘʜʽʚ ʜʣʷ ʛʝʣʽʦʝʥʝʨʛʝʪʠʢʠ ʚʭʦʜʷʪʴ ʧʽʨʘʥʦ-

ʤʝʪʨ ʉʈ-ʂ1 (ʂʫʪ), ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʩʦʣʷʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʢʫʪʘ ʥʘʭʠʣʫ 

ʜʦ ʛʦʨʠʟʦʥʪʫ, ʧʽʨʘʥʦʤʝʪʨ ʉʈ-ʄ1 (ʂʫʙ) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʩʦʣʷʮʽʾ ʥʘ ʧʦʚʝʨʭʥʷʭ, ʦʨʽ-

ʻʥʪʦʚʘʥʠʭ ʟʘ ʩʪʦʨʦʥʘʤʠ ʩʚʽʪʫ ʘʙʦ ʧʘʨʘʣʝʣʴʥʦ ʬʘʩʘʜʘʤ ʙʫʜʽʚʣʽ ʪʘ ʨʘʜʽʦʤʝʪʨ (ʧʽʨʛʝʣʽ-

ʦʤʝʪʨ) ʈɸʇ-12ʉʈ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʫʩʪʠʥʠ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ. 

              
                                ʘ                                             ʙ                                          ʚ 

1 ï ʟʘʭʠʩʥʘ ʩʢʣʷʥʘ ʩʬʝʨʘ; 2 ï ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʟ ʨʽʟʥʠʤ ʢʫʪʦʤ ʥʘʭʠʣʫ ʜʦ ʛʦʨʠʟʦʥ-

ʪʫ; 3 ï ʚʠʩʦʢʦʪʝʧʣʦʧʨʦʚʽʜʥʠʡ ʢʦʨʧʫʩ-ʦʩʥʦʚʘ; 4 ï ʚʝʥʪʠʣʷʪʦʨ; 5 ï ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ 

ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʙʠʪʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 6 ï ʢʦʤʽʨʢʘ-ʨʝʬʝʨʝʥʪ ʟ ʧʝʨʝʪʚʦʨʚʁʘʯʝʤ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʫ 

ʈʠʩ.12. ʂʦʥʩʪʨʫʢʮʽʷ (ʘ) ʪʘ ʬʦʪʦ (ʙ) ʧʽʨʘʥʦʤʝʪʨʫ ʉʈ-ʂ1 (ʂʫʪ),  

ʬʦʪʦ (ʚ) ʧʽʨʘʥʦʤʝʪʨʘ ʉʈ-ʄ1 (ʂʫʙ) 

 

ʅʘ ʨʠʩ. 12,ʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʨʘʥʦʤʝʪʨʫ ʉʈ-ʂ1 (ʂʫʪ), ʚ ʷʢʦʤʫ ʥʘ ʧʦ-

ʚʝʨʭʥʽ ʚʠʩʦʢʦʪʝʧʣʦʧʨʦʚʽʜʥʦʛʦ ʢʦʨʧʫʩʫ-ʦʩʥʦʚʠ ʨʦʟʪʘʰʦʚʘʥʽ 10 ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʧ-

ʣʦʚʦʛʦ ʧʦʪʦʢʫ ʟ ʨʽʟʥʠʤ ʥʘʭʠʣʦʤ ʜʦ ʛʦʨʠʟʦʥʪʫ ï ʚʽʜ 0Á ʜʦ 90Á ʟ ʢʨʦʢʦʤ ʫ 10Á. ʌʦʪʦ 

ʧʽʨʘʥʦʤʝʪʨʫ ʉʈ-ʂ1 (ʂʫʪ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 12,ʙ.  

ɿʘʟʚʠʯʘʡ ʧʽʨʘʥʦʤʝʪʨ ʨʦʟʤʽʱʘʶʪʴ ʪʘʢ, ʱʦʙ ʮʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʙʫʣʠ ʦʨʽʻʥʪʦʚʘʥʽ 

ʥʘ ʧʽʚʜʝʥʴ ʽ ʚʠʤʽʨʶʚʘʣʠ ʧʦʪʫʞʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʉʦʥʮʷ, ʘ ʦʜʠʥʘʜʮʷʪʠʡ ʧʝ-

ʨʝʪʚʦʨʶʚʘʯ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʟʚʦʨʦʪʥʽʡ ʩʪʦʨʦʥʽ ʢʦʨʧʫʩʫ-ʦʩʥʦʚʠ ʚʠʤʽʨʶ̒  ʧʦʪʫʞ-

ʥʽʩʪʴ ʚʽʜʙʠʪʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʇʝʨʝʜʙʘʯʝʥʝ ʧʨʠʤʫʩʦʚʝ ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʨʘʥʦʤʝʪʨʫ 

ʦʪʦʯʫʶʯʠʤ ʧʦʚʽʪʨʷʤ, ʘʣʝ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʜʦʚʛʦʪʨʠʚʘ-

ʣʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʜʨʝʡʬʫ ʧʦʢʘʟʽʚ ʧʨʠʣʘʜʫ, ʧʨʦʧʦʨʮʽʡ-

ʥʦʛʦ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʨʧʫʩʫ ʪʘ ʚʽʜʧʦʚʽʜʥʽʡ ʝʬʝʢʪʠʚʥʽʡ ʪʝʧʣʦʻʤʥʦʩʪʽ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ: 
dt

dT
ʉq ʝʬ.ʧʜʨ= . ɼʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʮʽʻʾ ʩʢʣʘʜʦʚʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʪʚʦʨʠʪʠ ʚ ʢʦʨʧʫʩʽ-ʦʩʥʦʚʽ ʜʦʜʘʪʢʦʚʫ ʟʘʢʨʠʪʫ ʢʘʣʦʨʠʤʝʪʨʠʯʥʫ ʢʦʤʽʨ-

ʢʫ-ʨʝʬʝʨʝʥʪ ʟ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʪʘʢʠʤ ʩʘʤʠʤ ʷʢ ʽ ʨʦʙʦʯʽ ʧʝʨʝʪʚʦ-

ʨʶʚʘʯʽ. ɺʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʪʘʢʦʾ ʢʦʤʽʨʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʩʢʣʘʜʦʚʦʾ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʨʝʡʬʫ ʩʠʛʥʘʣʽʚ ʨʦʙʦʯʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʨʘʥʦʤʝʪʨ 

ʉʈ-ʂ1 (ʂʫʪ) ʟ ʚʥʫʪʨʽʰʥʴʦʶ ʢʦʤʽʨʢʦʶ-ʨʝʬʝʨʝʥʪʦʤ ʻ ʢʚʘʟʽʜʠʬʝʨʝʥʮʽʘʣʴʥʦʶ ʙʘʛʘʪʦ-

ʢʦʤʽʨʢʦʚʦʶ ʢʘʣʦʨʠʤʝʪʨʠʯʥʦʶ ʩʠʩʪʝʤʦʶ. ʇʽʨʘʥʦʤʝʪʨ ʉʈ-ʄ1 (ʂʫʙ) (ʨʠʩ. 12,ʚ) ʧʦʙʫ-

ʜʦʚʘʥʠʡ ʟʘ ʘʥʘʣʦʛʽʯʥʠʤ ʧʨʠʥʮʠʧʦʤ, ʘʣʝ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʡʦʛʦ ʢʦʨʧʫʩʫ-ʦʩʥʦʚʠ ʤʘʻ 

ʬʦʨʤʫ ʢʫʙʫ, ʥʘ ʛʨʘʥʷʭ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʷʢʽ ʟʘ-
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ʟʚʠʯʘʡ, ʦʨʽʻʥʪʫʶʪʴ ʟʘ ʩʪʦʨʦʥʘʤʠ ʩʚʽʪʫ ʘʙʦ ʧʘʨʘʣʝʣʴʥʦ ʬʘʩʘʜʘʤ ʙʫʜʽʚʣʽ. ɺʝʨʭʥʷ ʤʝʞʘ 

ʜʽʘʧʘʟʦʥʫ ʚʠʤʽʨʶʚʘʥʴ ʩʪʚʦʨʝʥʠʭ ʧʽʨʘʥʦʤʝʪʨʽʚ ʩʢʣʘʜʘʻ 1500 ɺʪ/ʤ
2
, ʘ ʦʩʥʦʚʥʘ ʧʨʠʚʝ-

ʜʝʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ ï Ñ2%. 

ʈʘʜʽʦʤʝʪʨ ʈɸʇ-12ʉʈ ʧʦʙʫʜʦʚʘʥʠʡ ʟʘ ʩʭʝʤʦʶ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ 

ʟ ʜʚʦʤʘ ʦʜʥʘʢʦʚʠʤʠ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʢʦʤʽʨʢʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʘʨʘʣʝʣʴʥʦ ʫ ʟʘʛʘ-

ʣʴʥʦʤʫ ʚʦʜʦʦʭʦʣʦʜʞʫʚʘʥʦʤʫ ʢʦʨʧʫʩʽ-ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ (ʨʠʩ.13). ʆʜʥʘ ʟ ʢʦʤʽʨʦʢ ʻ 

ʨʦʙʦʯʦʶ ʽ ʤʘʻ ʚʭʽʜʥʫ ʢʘʣʽʙʨʦʚʘʥʫ ʜʽʘʬʨʘʛʤʫ, ʘ ʢʦʤʽʨʢʘ-ʨʝʬʝʨʝʥʪ ʻ ʟʘʢʨʠʪʦʶ. ɼʠʬʝ-

ʨʝʥʮʽʘʣʴʥʦ ʚʚʽʤʢʥʝʥʽ ʯʫʪʣʠʚʽ ʝʣʝʤʝʥʪʠ ʢʦʤʽʨʦʢ ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʧʝʥʩʫʚʘʪʠ ʚʧʣʠʚ ʥʝ-

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʟʤʽʥ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʨʧʫʩʫ ʧʨʠʡʤʘʯʘ. ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦ-

ʚʦʛʦ ʧʦʪʦʢʫ ʚʠʧʨʦʤʽʥʝʥʥʷ ï ʚʽʜ 100 ʜʦ 2000 ɺʪ/ʤ
2
, ʘ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʩʢʣʘʜʘʻ Ñ3%. 

ʉʧʝʢʪʨʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ï 0,3 - 24 ʤʢʤ; ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ï ʥʝ 

ʤʝʥʰʝ ʥʽʞ 0,99. 

ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʢʘʣʦʨʠ-

ʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʢʦʝʬʽʮʽʻʥ-

ʪʫ ʧʦʛʣʠʥʘʥʥʷ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽ-

ʥʁ ʚʘʥʥʷ ʽ ʢʦʝʬʽʮʽʻʥʪʫ ʝʤʽʩʽʾ ʧʦʚʝ-

ʨʭʦʥʴ ʪʘ ʧʦʢʨʠʪʪʽʚ, ʘ ʪʘʢʦʞ ʚʠʟʥʘ-

ʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʪʽʥʝʥʥʷ ʩʢʣʽʥ-

ʥ,̫ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫ-

ʶʪʴʩʷ ʨʘʜʽʦʤʝʪʨ ʈɸʇ-12ʉʈ ʪʘ ʧʣʘ-

ʩʢ̔ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦ-

ʢʫ.  

 

ʉʪʚʦʨʝʥʽ ʧʨʠʣʘʜʠ ʻ ʧʨʠʣʘʜʦʚʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʛʘʨʤʦʥʽʟʦʚʘʥʠʭ ʟʘ ʫʯʘʩʪʶ ʘʚʪʦ-

ʨʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ ʛʘʣʫʟʽ ʛʝʣʽʦʝʥʝʨʛʝʪʠʢʠ, ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʩʢʣʘ ʟ ʝʥʝʨʛʦ-

ʝʬʝʢʪʠʚʥʠʤ ʧʦʢʨʠʪʪʷʤ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʻʤʥʦʩʪʽ, ʧʝʨʝʣʽʢ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʷ 1 ï ʇʝʨʝʣʽʢ ʛʘʨʤʦʥʟ̔ʦʚʘʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 
ʇʦʟʥʘʯʝʥʥʷ ʽ ʜʘʪʘ  

ʚʚʝʜʝʥʥʷ ʚ ʜʽʶ 

ʅʘʟʚʘ 

ɼʉʊʋ ISO 9059:2006 

(ɯSO 9059:1990, ɯDT), 01.01.2008 

ɽʥʝʨʛʽʷ ʩʦʥʷʯʥʘ. ʂʘʣʽʙʨʫʚʘʥʥʷ ʧʦʣʴʦʚʠʭ ʧʽʨʛʝʣʽʦʤʝʪ-

ʨʽʚ ʧʦʨʽʚʥʷʥʥʷʤ ʟ ʝʪʘʣʦʥʥʠʤ ʧʽʨʛʝʣʦ̔ʤʝʪʨʦʤ 

ɼʉʊʋ ISO 9846:2006   

(ISO 9846:1993, IDT), 01.01.2008 

ɽʥʝʨʛʽʷ ʩʦʥʷʯʥʘ. ʂʘʣʽʙʨʫʚʘʥʥʷ ʧʽʨʘʥʦʤʝʪʨʘ ʽʟ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷʤ ʧʽʨʛʝʣʽʦʤʝʪʨʘ. 

ɼʉʊʋ ISO 9847:2007 

(ɯSO 9847:1992, ɯDT), 01.01.2009 

ɽʥʝʨʛʽʷ ʩʦʥʷʯʥʘ. ʂʘʣʽʙʨʫʚʘʥʥʷ ʧʦʣʴʦʚʠʭ ʧʽʨʘʥʦʤʝʪʨʽʚ 

ʧʦʨʽʚʥʷʥʥʷʤ ʟ ʝʪʘʣʦʥʥʠʤ ʧʽʨʘʥʦʤʝʪʨʦʤ. 

ɼʉʊʋ ISO/TR 9901:2006  

(ɯSO/TR 9901:1990, ɯDT), 01.01.2008 

ɽʥʝʨʛʽʷ ʩʦʥʷʯʥʘ. ʇʦʣʴʦʚʽ ʧʽʨʘʥʦʤʝʪʨʠ. ʈʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɼʉʊʋ ɹ ɺ.2.7-228:2009  

(ɻʆʉʊ 31364-2007, ʄʆD), 01.10.2010 

ʉʢʣʦ ʟ ʥʠʟʴʢʦʝʤʽʩʽʡʥʠʤ ʤ'ʷʢʠʤ ʧʦʢʨʠʪʪʷʤ. ʊʝʭʥʽʯʥʽ 

ʫʤʦʚʠ. 

ɼʉʊʋ ISO 11357-4:2010 

(ISO 11357-4:2005, ɯDT), 01.01.2012 

ʇʣʘʩʪʤʘʩʠ. ɼʠʬʝʨʝʥʮʽʘʣʴʥʘ ʩʢʘʥʫʚʘʣʴʥʘ ʢʘʣʦʨʠʤʝʪ-

ʨʽʷ. ʏʘʩʪʠʥʘ 4. ɺʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ ʪʝʧʣʦʻʤʥʦʩʪʽ. 

 

ʈʦʟʚʠʥʫʪʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʪʝʧʣʦʚʠʭ ʚʪʨʘʪ ʥʘ ʜʽʣʷʥʮʽ ʪʝʧ-

ʣʦʪʨʘʩʠ ʪʘ ʩʪʚʦʨʝʥʦ ʢʦʤʧʣʝʢʩ ʧʨʠʣʘʜʽʚ ʜʣʷ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. ɸʢʪʫʘʣʴʥʠʤ ʻ ʨʦʟʨʦ-

ʙʣʝʥʥʷ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʴ ʽ ʘʧʘʨʘʪʫʨʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʢʦʥʪʨʦʣʴ ʪʝʧʣʦ-

  
ʈʠʩ.13. ʂʦʥʩʪʨʫʢʮʽʷ  ʪʘ  ʬʦʪʦ ʨʘʜʽʦʤʝʪʨʘ  

ʈɸʇ-12ʉʈ 
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ʚʪʨʘʪ ʥʘ ʜʽʣʷʥʢʘʭ ʪʝʧʣʦʪʨʘʩ ʙʝʟ ʚʽʜʢʣʶʯʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ, ʚ ʨʝʞʠʤʘʭ, ʙʣʠʟʴʢʠʭ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ. ʇʦʪʫʞʥʽʩʪʴ ʽʥʪʝʛʨʘʣʴʥʠʭ ʪʝʧʣʦʚʪʨʘʪ ʥʘ ʜʽʣʷʥʮʽ ʪʝʧʣʦʪʨʘʩʠ ʤʦʞʝ 

ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʘ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʮʽ ʧʦʚʥʠʭ ʝʥʝʨʛʽʡ ʪʝʧʣʦʥʦʩʽʷ, ʱʦ ʧʨʦʡʰʦʚ 

ʧʦʯʘʪʦʢ ʽ ʢʽʥʝʮʴ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʜʽʣʷʥʢʠ, ʜʦ ʪʨʠʚʘʣʦʩʪʽ ʚʠʤʨ̔ʶʚʘʥʴ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʝʥʝʨʛʽʾ ʪʝʧʣʦʥʦʩʽʷ ʥʝʦʙʭʽʜʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʡʦʛʦ ʚʠʪʨʘʪʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ. ʊʘʢʠʡ ʤʝ-

ʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʦ ʩʫʪʽ, ʻ ʪʝʧʣʦʦʙʤʽʥʥʠʤ ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʘ ʦʩʦʙʣʠʚʽʩ-

ʪʶ ʘʧʘʨʘʪʫʨʠ ʜʣʷ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʻ ʪʝ ʱʦ ʩʢʣʘʜʦʚʽ ʝʣʝʤʝʥʪʠ ʘʧʘʨʘʪʫʨʠ ʤʘʶʪʴ ʧʨʘ-

ʮʶʚʘʪʠ ʘʚʪʦʥʦʤʥʦ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʝʮʠʟʽʡʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝ-

ʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ.  

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʚʠʤʽʨʶʚʘʥʴ ʽ ʘʧʘʨʘʪʫʨʘ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝ-

ʧʘʜʫ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ, ʱʦ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʪʝʧʣʦʚʪʨʘʪ ʯʝʨʝʟ ʪʝʧʣʦʽʟʦʣʷʮʽʶ 

ʥʘ ʜʽʣʷʥʮʽ ʪʝʧʣʦʪʨʘʩʠ. ʉʪʚʦʨʝʥʽ ʢʦʤʧʣʝʢʩʠ ʧʨʠʣʘʜʽʚ ɯʄʈʊ-1 ʽ çʊʨʘʩʘè, ʷʢʽ ʜʦʟʚʦʣʷ-

ʶʪʴ ʧʨʝʮʠʟʽʡʥʦ ʚʠʤʽʨʷʪʠ ʽ ʨʝʻʩʪʨʫʚʘʪʠ ʧʨʦʪʷʛʦʤ 10 ʜʽʙ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ ʥʘ 

ʧʦʯʘʪʢʫ ʽ ʚ ʢʽʥʮʽ ʜʽʣʷʥʢʠ, ʚʠʟʥʘʯʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʽ ˇʨʫʥʪʫ. ɼʦ ʩʢʣʘʜʫ ʢʦʤ-

ʧʣʝʢʩʽʚ ʘʧʘʨʘʪʫʨʠ ɯʄʈʊ-1 ʽ çʊʨʘʩʘè ʚʭʦʜʷʪʴ ʧʦ ʜʚʽ ʽʜʝʥʪʠʯʥʽ ʚʠʤʽʨʚʁʘʣʴʥʽ ʩʪʘʥʮʽʾ, 

ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ ʪʝʨʤʦʩʪʘʪ ʟ ʥʘʙʦʨʦʤ ʝʪʘʣʦʥʥʠʭ ʨʪʫʪʥʠʭ ʪʝʨʤʦʤʝʪʨʽʚ ʽ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʢʦʤʧôʶʪʝʨʘ. ʂʦʞʥʘ ʚʠʤʽʨʶʚʘʣʴʥʘ ʩʪʘʥʮʽʷ ʤʽʩʪʠʪʴ ʧʝʨʝʪʚʦʨʶʚʘʯʽ 

ʪʝʤʧʝʨʘʪʫʨʠ (ʇʊ) ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʚʠ-

ʤʽʨʶʚʘʣʴʥʦʾ ʩʪʘʥʮʽʾ ʢʦʤʧʣʝʢʩʫ çʊʨʘʩʘè ʽ ʩʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʘʧʘʨʘʪʫʨʠ ʥʘ ʜʽʣʷʥʮʽ ʪʝ-

ʧʣʦʪʨʘʩʠ ʧʨʝʜʩʪʘʚʣʝʥ ̔ʥʘ ʨʠʩ. 14. 

 
 

ʈʠʩ.14. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʽ ʩʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʘʧʘʨʘʪʫʨʠ 

ʥʘ ʜʽʣʷʥʮʽ ʪʝʧʣʦʪʨʘʩʠ: ɺʇ1, ɺʇ2 ï ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ; ɼɾ1, ɼɾ2 ï ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ; 

ʇʂ ï ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧ'ʶʪʝʨ; ʇʊ ï ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʝʤʧʝʨʘʪʫʨʠ. 

 

ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʢʦʤʧʣʝʢʩʽ çʊʨʘʩʘè ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʫ ʩʧʝʮʽʘʣʴʥʽ ʛʽʣʴʟʠ, ʚʤʦʥʪʦʚʘʥʽ ʫ ʪʨʫʙʦʧʨʦʚʽʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʥʫʨʠʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʽ 

ʫ ʪʝʧʣʦʥʦʩʽʡ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʥʝ ʦʙʣʘʜʥʘʥʘ ʪʘʢʠʤʠ ʛʽʣʴʟʘʤʠ, ʪʦʤʫ ʟʘ-

ʧʨʦʧʦʥʦʚʘʥʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʠʣʘʜʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʪʦʯʥʦ ʚʠʤʽʨʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 

ʪʝʧʣʦʥʦʩʽʷ  ʥʘ ʧʽʜʩʪʘʚʽ ʩʧʽʣʴʥʠʭ ʚʠʤʽʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ  ʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ q 

ʥʘ ʧʦʚʝʨʭʥʽ ʪʨʫʙʦʧʨʦʚʦʜʫ ʪʘ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʦʧʦʨʫ ʩʪʽʥʢʠ ʪʨʫʙʠ, ʢʦ-

ʥʪʘʢʪʥʦʛʦ ʦʧʦʨʫ ʪʘ ʦʧʦʨʫ ʪʝʧʣʦʦʙʤʽʥʫ , ʘ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʧʣʦʥʦʩʽʷ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ .   

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʦʧʦʨʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʜʚʦʭ ʚʠʤʽ-

ʨʶʚʘʥʴ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʧʝʨʝʜ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʥʘ ʧʦʯʘʪʢʫ ʪʘ ʚ ʢʽʥʮʽ ʜʦʩʣʽ-

ʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʪʨʫʙʦʧʨʦʚʽʜ ʧʦ ʜʚʘ ʢʦʤʧʣʝʢʪʠ ʧʦʚʝʨʭʥʝʚʠʭ ʧʝ-


