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ʐʠʧʦʚ ɻ.ʀ. - ʜ.ʬ.-ʤ.ʥ, ʘʢʘʜʝʤʠʢ ʈɸɽʅ; 

ʄʘʣʝʥʢʦʚ ɸ.ɻ. - ʟʘʤ. ʧʨʝʜʩʝʜʘʪʝʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ, ʜ.ʙ.ʥ., ʧʦʯʝʪʥʳʡ ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ 

ʈɸɽʅ; 

ɹʦʙʨʦʚ ɸ.ɺ. - ʢ.ʙ.ʥ., ʧʦʯʝʪʥʳʡ ʘʢʘʜʝʤʠʢ ʈɸɽʅ, ʜʦʮʝʥʪ ɻʆʋ ɺʇʆ ʆʨʝʣɻʊʋ; 

ʐʘʨʢʦʚ ɺ.ʌ. - ʜ.ʬ.-ʤ.ʥ., ʯʣʝʥ ɸʢʘʜʝʤʠʠ ʠʥʞʝʥʝʨʥʳʭ ʥʘʫʢ ʠʤ. ɸ.ʄ.ʇʨʦʭʦʨʦʚʘ, ʈʦʩʩʠʡʩʢʦʡ 
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ʇʘʥʦʚ ɺ.ʌ. - ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ʇʝʨʤʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ; 

ʇʦʣʝʪʘʝʚ ɸ.ʀ. - ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʎʝʥʪʨ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ 

ʬʘʨʤʘʢʦʣʦʛʠʠ ʈɸʅ; 

ʉʤʠʨʥʦʚ ɸ.ʖ. - ʢ.ʙ.ʥ.; 

ʂʝʨʥʙʘʭ ʉ. - Dr.rer.nat., ʘʢʘʜʝʤʠʢ ʈɸɽʅ, Cybertronica Research, Research Center of Advanced 

Robotics and Environmental Science; 

ɾʠʛʘʣʦʚ ɺ.ɸ. - ʠ.ʦ. ʧʨʝʜʩʝʜʘʪʝʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ, ʢ.ʪ.ʥ., ɸʩʩʦʮʠʘʮʠʷ 

ʅʝʪʨʘʜʠʮʠʦʥʥʳʭ ʀʩʩʣʝʜʦʚʘʥʠʡ; 

ʄʝʣʴʥʠʢ ʀ.ɸ. - ʜ.ʛ.-ʤ.ʥ., ʊʌ ʌɻʋʇ ñʉʅʀʀɻɻʠʄʉò; 

ʐʢʘʪʦʚ ɺ.ʊ. - ʢ.ʬ.-ʤ.ʥ. 
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ʆʪ ʨʝʜʘʢʪʦʨʘ 

 

 

 

 

ʅʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʚʳʡ ʶʙʠʣʝʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʪʦʨʩʠʦʥʥʳʤ 

ʧʦʣʷʤ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʚ ʧʷʪʳʡ ʨʘʟ. ʅʘʯʘʪʘʷ ʢʘʢ ʠʥʠʮʠʘʪʠʚʘ ʥʝʩʢʦʣʴʢʠʭ ʯʝʣʦʚʝʢ ʚ 2009 

ʛʦʜʫ, ʠ ʢʘʢ ʥʝʢʦʪʦʨʳʡ ʚʳʟʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʧʦʯʪʠ ʫʩʪʦʷʚʰʘʷʩʷ ʪʨʘʜʠʮʠʷ. 

ʉʪʘʙʠʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʜʦʢʣʘʜʦʚ ʚ ʩʙʦʨʥʠʢʝ (ʠʭ ʚʩʝʛʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʰʪʫʢ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ 2014 ʛʦʜʫ), ʙʦʣʝʝ-ʤʝʥʝʝ ʦʜʥʠ ʠ ʪʝ ʞʝ ʪʝʤʳ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʚ ʜʦʢʣʘʜʘʭ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʵʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʣʦʞʠʚʰʝʡʩʷ ʥʠʰʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʉ ʜʨʫʛʦʡ ï ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʪʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʙʳ ʘʜʝʢʚʘʪʥʦ ʧʦʜʥʠʤʘʝʤʳʤ ʚʦʧʨʦʩʘʤ ʠ ʧʦʣʫʯʘʝʤʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ.  

ʇʦʯʝʤʫ ʤʳ ʥʝ ʚʠʜʠʤ ʞʝʣʘʝʤʦʛʦ ʨʘʟʚʠʪʠʷ? ʇʦʤʠʤʦ ʠʟʚʝʩʪʥʳʭ ʧʨʠʯʠʥ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʩʦʮʠʦʣʦʛʠʠ ʥʘʫʢʠ, ʜʘʥʥʘʷ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʬʠʣʦʩʦʬʩʢʦʛʦ 

ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʕʪʠ ʚʦʧʨʦʩʳ ʫʞʝ ʤʥʦʛʦ ʨʘʟ ʧʦʜʥʠʤʘʣʠʩʴ ʚ ʜʦʢʣʘʜʘʭ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʥʦ ʤʥʝ ʙʳ ʭʦʪʝʣʦʩʴ ʚʦ ʚʩʪʫʧʣʝʥʠʠ ʢ ʜʘʥʥʦʤʫ ʩʙʦʨʥʠʢʫ ʟʘʦʩʪʨʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʧʨʦʪʠʚʦʨʝʯʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʩʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʨʩʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ 

ï ʵʪʦ ʙʦʣʴʰʦʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʪʝʦʨʠʝʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʤ. ɺ ʜʘʥʥʦʤ ʩʙʦʨʥʠʢʝ ʚʠʜʥʦ, ʯʪʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʠʥʩʪʚʦ, ʘ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʢʘʢ ʙʳ ʧʘʨʷʪ ʚ 

ʦʪʨʳʚʝ ʦʪ ʥʠʭ. ʊʦʪ ʩʣʦʡ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʡ ʧʨʠʟʚʘʥ ʟʘʧʦʣʥʠʪʴ ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ 

ʘʙʩʪʨʘʢʮʠʷʤʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʠ ʢʦʥʢʨʝʪʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʬʘʢʪʘʤʠ, ʝʱʸ ʥʝ 

ʩʬʦʨʤʠʨʦʚʘʥ. ʕʪʦ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʜʣʷ ʚʩʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ: 

ʢʨʠʪʠʯʝʩʢʠʡ ʧʫʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʝʱʸ ʥʝ ʥʘʢʦʧʣʝʥ, ʧʨʠʪʦʤ ʯʪʦ ʚ ʦʪʜʝʣʴʥʳʭ 

ʦʙʣʘʩʪʷʭ ʵʪʠ ʷʚʣʝʥʠʷ ʫʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɺʪʦʨʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʣʞʥʳ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʦʜʥʘʢʦ 

ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ 

ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʧʘʨʘʜʠʛʤʳ. ʉʤʝʥʘ ʧʘʨʘʜʠʛʤʳ, ʩʪʦʣʴ ʞʝʣʘʥʥʘʷ ʜʣʷ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʪʦʣʴʢʦ ʟʨʝʝʪ, ʠ ʵʪʘ ʥʦʚʘʷ ʧʘʨʘʜʠʛʤʘ ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʚ ʥʘʫʢʫ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʛʦʨʘʟʜʦ ʤʝʜʣʝʥʥʝʝ, 

ʯʝʤ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʝʨʠʦʜ ʥʘʫʯʥʳʭ ʨʝʚʦʣʶʮʠʡ ʥʘʯʘʣʘ 20 ʚʝʢʘ. ʂʦʥʝʯʥʦ, ʢʘʞʜʳʡ ʜʦʢʣʘʜ 

ʥʘ ʜʘʥʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʣʴʸʪ ʚʦʜʫ ʥʘ ʤʝʣʴʥʠʮʫ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ, ʥʦ ʤʳ ʜʘʞʝ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʝ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʩʢʦʣʴʢʦ ʪʘʢʠʭ çʢʘʧʝʣʴè ʥʫʞʥʦ, ʯʪʦʙʳ ʢʦʣʝʩʦ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʩʥʦʚʘ ʧʦʚʝʨʥʫʣʦʩʴ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ, ʚʠʜʥʳʝ ʥʝ ʪʦʣʴʢʦ ʫʟʢʦʤʫ 

ʢʨʫʛʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʥʦ ʪʘʢʞʝ ʤʥʦʛʠʤ ʠ ʤʥʦʛʠʤ ʣʶʜʷʤ. 

ʅʘʢʦʥʝʮ, ʝʱʸ ʦʜʥʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʫʧʠʨʘʝʪʩʷ ʚ ʦʩʦʙʝʥʥʦʩʪʴ ʪʦʨʩʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʝʩʣʠ ʧʦʜ ʥʠʤʠ ʧʦʥʠʤʘʪʴ ʠʤʝʥʥʦ ʧʨʠʙʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ: ʦʥʠ ʙʳʣʠ ʠʟʥʘʯʘʣʴʥʦ 

ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʉʉʉʈ, ʠ ʩ ʙʦʣʴʰʦʡ ʥʝʦʭʦʪʦʡ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʟʘ ʝʛʦ ʧʨʝʜʝʣʳ. ʅʘʫʢʘ, 

ʤʝʞʜʫ ʪʝʤ, ʥʝ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʢʘʢʠʭ-ʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʷʟʳʢʦʚʳʭ ʛʨʘʥʠʮ, 

ʦʥʘ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʘ, ʠ ʝʸ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʙʝʩʢʦʨʳʩʪʥʦʤ ʩʣʫʞʝʥʠʠ 

ʠʩʪʠʥʝ. ɽʩʣʠ ʢʘʢʘʷ-ʪʦ ʠʜʝʷ ʚʝʨʥʘ, ʪʦ ʜʣʷ ʥʝʸ ʥʝ ʙʫʜʝʪ ʧʦʤʝʭʦʡ ʠ ʷʟʳʢʦʚʦʡ ʙʘʨʴʝʨ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʄʳ ʚʠʜʠʤ, ʯʪʦ ʧʦʥʝʤʥʦʛʫ 

ʢ ʨʝʟʫʣʴʪʘʪʘʤ, ʢʦʪʦʨʳʝ ʩʥʘʯʘʣʘ ʙʳʣʠ ʟʘʩʝʢʨʝʯʝʥʳ, ʟʘʪʝʤ ʯʘʩʪʠʯʥʦ ʨʘʩʩʝʢʨʝʯʝʥʳ, ʟʘʪʝʤ 

ʦʙʲʷʚʣʝʥʳ ʣʞʝʥʘʫʯʥʳʤʠ, ʧʨʦʷʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩ ʩʦ ʩʪʦʨʦʥʳ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ. ɼʘʥʥʳʡ ʩʙʦʨʥʠʢ ʩʦʜʝʨʞʠʪ ʥʝ ʪʘʢ ʤʥʦʛʦ ʠʥʦʩʪʨʘʥʥʳʭ ʜʦʢʣʘʜʦʚ, ʥʦ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, 

ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʚʳʭ ʠʥʪʝʨʝʩʥʳʭ, ʫʜʠʚʠʪʝʣʴʥʳʭ, çʩʪʨʘʥʥʳʭè ʨʝʟʫʣʴʪʘʪʦʚ, ʢʘʢ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʦʨʩʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʪʦʣʴʢʦ 

ʥʘʯʠʥʘʝʪʩʷ. 

 

ɺ.ɸ. ɾʠʛʘʣʦʚ 
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ɼ.ʅ. ʂʫʣʠʢʦʚ 

 

dmitriy_koulikov@mail.ru 

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʢʦʪʦʨʘʷ 

ʜʦʣʞʥʘ ʦʙʲʷʩʥʠʪʴ ʧʨʠʨʦʜʫ ʵʬʬʝʢʪʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʝʤʳʭ ʥʘʣʠʯʠʝʤ ʩʢʨʳʪʦʡ ʩʪʨʫʢʪʫʨʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʠ 

ʨʷʜ ʜʨʫʛʠʭ ʵʬʬʝʢʪʦʚ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʧʘʨʘʜʦʢʩʘʣʴʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜʦʙʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʦʙʲʷʩʥʠʪʝʣʴʥʦ-

ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ ʩʣʝʜʩʪʚʠʡ. ʈʘʩʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ (ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ "ʨʘʩʩʣʦʸʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ") ʨʦʩʩʠʡʩʢʠʤ ʬʠʟʠʢʦʤ 

ʀ.ʃ.ɻʝʨʣʦʚʠʥʳʤ. ʇʦʢʘʟʘʥʘ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʩʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʦʞʠʜʘʝʤʦʡ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʧʘʨʘʜʦʢʩʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ.  

 

ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʚ ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʚʩʝʛʜʘ ʠʤʝʝʪʩʷ ʷʚʣʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ 

ʥʝʜʦʚʦʣʴʩʪʚʘ ʪʝʢʫʱʠʤ ʩʦʩʪʦʷʥʠʝʤ ʜʝʣ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʙʲʷʩʥʝʥʠʷʭ ʧʨʠʨʦʜʳ 

ʤʠʨʘ, ʩʦʤʥʝʥʠʡ ʠ ʦʞʠʜʘʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʝʛʦ-ʣʠʙʦ ʥʦʚʦʛʦ, ʩʧʦʩʦʙʥʦʛʦ ʫʣʫʯʰʠʪʴ 

ʩʠʪʫʘʮʠʶ, ʧʦʧʳʪʢʠ ʧʦʠʩʢʘ ʠ ʩʦʟʜʘʥʠʷ ʵʪʦʛʦ ʥʦʚʦʛʦ. ɺ ʩʫʱʥʦʩʪʠ, ʵʪʦ ʪʦ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʧʨʝʚʨʘʱʝʥʠʝ ʥʘʫʢʠ ʚ ʨʝʣʠʛʠʶ ʩʦ ʩʣʝʧʦʡ ʚʝʨʦʡ ʚ ʥʘʙʦʨ ʜʦʛʤ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʝ ʧʦʜʦʙʥʦʝ "ʢʠʧʝʥʠʝ ʤʳʩʣʠ" ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʞʠʟʥʝʥʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ, ʥʦ ʦʥʦ ʥʝʩʢʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤʠ "ʧʨʘʚʠʣʘʤʠ ʭʦʨʦʰʝʛʦ ʪʦʥʘ" ʚ 

ʚʠʜʝ ʧʦʠʩʢʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʚʦʠʤ ʠʜʝʷʤ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʚʝʨʢʘʭ ʠ 

ʜʘʥʥʳʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʤʝʥʥʦ ʠʟ-ʟʘ ʵʪʦʛʦ ʨʘʩʭʦʜʫʶʪʩʷ ʦʛʨʦʤʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʪʠʧʘ "ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ". ʏʪʦʙʳ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʣʫʙʦʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ 

ʧʨʠʨʦʜʝ ʤʠʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʛʣʷʜʥʦ ʚʳʷʚʠʪʴ, ʯʪʦ ʠʤʝʶʱʠʝʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʯʸʤ-ʣʠʙʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝʚʝʨʥʳ. ʅʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠʢʘʢʠʭ ʧʦʜʦʙʥʳʭ ʧʨʦʙʣʝʤ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʇʨʦʙʣʝʤʳ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʲʷʩʥʝʥʠʷ, ʢʦʥʝʯʥʦ ʞʝ ʝʩʪʴ, ʥʦ ʦʥʠ ʚʳʛʣʷʜʷʪ ʣʦʢʘʣʴʥʳʤʠ, 

ʬʨʘʛʤʝʥʪʘʨʥʳʤʠ. ʌʠʟʠʢʠ-ʪʝʦʨʝʪʠʢʠ ʠʩʭʦʜʷ ʠʟ ʩʚʦʝʛʦ ʦʧʳʪʘ, ʟʥʘʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʧʨʦʚʦʜʷʪ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʢʦʪʦʨʳʝ, ʚ ʮʝʣʦʤ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʭ ʦʧʳʪ, ʟʥʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʥʘ ʚʧʦʣʥʝ ʭʦʨʦʰʝʤ ʫʨʦʚʥʝ.  

ʇʨʠʤʝʨʥʦ ʪʘʢʘʷ ʞʝ ʩʠʪʫʘʮʠʷ ʚ ʥʘʫʢʝ ʙʳʣʘ ʚ ʢʦʥʮʝ XIX  ʩʪʦʣʝʪʠʷ, ʢʦʛʜʘ ʩʯʠʪʘʣʦʩʴ 

ʦʙʱʝʧʨʠʥʷʪʳʤ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʙʲʷʩʥʝʥʠʡ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʷʚʣʝʥʠʡ 

ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥ, ʘ ʥʝʢʦʪʦʨʳʝ ʠʤʝʶʱʠʝʩʷ ʧʨʦʙʣʝʤʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʙʲʷʩʥʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʣʦʢʘʣʴʥʳʤʠ ʠ ʬʨʘʛʤʝʥʪʘʨʥʳʤʠ, ʥʝ ʩʧʦʩʦʙʥʳʤʠ ʵʪʦ ʠʟʤʝʥʠʪʴ. ʅʦ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ʄʘʢʩ 

ʇʣʘʥʢ ʧʦʧʳʪʘʣʩʷ ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʦʤ ʨʝʰʠʪʴ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʦʜʦʙʥʳʭ 

"ʣʦʢʘʣʴʥʳʭ ʧʨʦʙʣʝʤ" ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʀ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʦʣʫʯʠʣʦ, 

ʬʘʢʪʠʯʝʩʢʠ, ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʫʶ ʬʠʟʠʢʫ, ʭʦʪʷ "ʩʪʘʨʘʷ ʬʠʟʠʢʘ" ʩʦʭʨʘʥʠʣʘ ʚ ʥʝʡ ʩʚʦʸ ʤʝʩʪʦ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ. ʈʘʟʥʠʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʣʠʰʴ ʚ ʪʦʤ, ʦʯʝʨʝʜʥʘʷ "ʣʦʢʘʣʴʥʘʷ 

ʧʨʦʙʣʝʤʘ" ʬʠʟʠʢʠ ʧʦʢʘ ʥʝ ʧʨʦʷʚʠʣʘ ʩʝʙʷ ʥʘʛʣʷʜʥʳʤ ʦʙʨʘʟʦʤ ʚ ʛʣʘʟʘʭ "ʥʘʫʯʥʦʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ".  

ʋʩʠʣʠʷʤʠ ʤʥʦʞʝʩʪʚʘ ʠʥʠʮʠʘʪʠʚʥʳʭ ʠ ʪʘʣʘʥʪʣʠʚʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʝ ʪʦʣʴʢʦ ʚ 

ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ, ʥʦ ʠ ʚ ʤʥʦʞʝʩʪʚʝ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʝʡ, ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʦʥʠʤʘʥʠʝ 
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ʥʘʣʠʯʠʷ ʥʝʢʦʪʦʨʦʡ ʚʥʝʰʥʝ ʨʘʩʧʣʳʚʯʘʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʝʥʠʡ ʩ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʦʙʨʘʟʥʦʡ, ʥʦ 

ʠʤʝʶʱʫʶ ʦʧʨʝʜʝʣʸʥʥʫʶ ʦʙʱʥʦʩʪʴ ʧʨʠʨʦʜʦʡ, ʠʤʝʶʱʠʭ ʷʚʥʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʬʠʟʠʯʝʩʢʦʤ ʤʠʨʝ. ʀʭ ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʷʚʣʝʥʠʷ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʦʡ ("ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ") ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠʣʠ 

ʢʘʢ "ʷʚʣʝʥʠʷ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ". ʇʦ ʩʪʝʯʝʥʠʶ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʥʘʠʙʦʣʴʰʫʶ 

ʠʟʚʝʩʪʥʦʩʪʴ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʈʦʩʩʠʠ) ʧʦʣʫʯʠʣʘ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʝʥʠʡ, 

ʧʦʣʫʯʠʚʰʘʷ ʥʘʠʤʝʥʦʚʘʥʠʝ "ʪʦʨʩʠʦʥʠʢʘ", ʧʦʩʢʦʣʴʢʫ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʪʠʭ ʷʚʣʝʥʠʡ ʙʳʣʘ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʢʘʢ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ "ʪʦʨʩʠʦʥʥʳʝ ʷʚʣʝʥʠʷ" ʩ ʥʘʙʦʨʦʤ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʙʱʠʭ ʩʚʦʡʩʪʚ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ "ʷʚʣʝʥʠʡ ʥʦʚʦʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ" ʠʤʝʶʪ ʧʦʜʦʙʥʫʶ "ʙʠʨʢʫ", ʯʘʩʪʴ ʠʭ ʠʤʝʝʪ ʜʨʫʛʠʝ ʥʘʠʤʝʥʦʚʘʥʠʷ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʠʣʠ ʤʝʭʘʥʠʟʤʦʚ, ʘ ʜʨʫʛʘʷ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʚʦʚʩʝ ʥʝ ʠʤʝʝʪ ʢʘʢʦʡ ʣʠʙʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʭ ʬʠʟʠʯʝʩʢʦʡ ʩʫʪʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʢʦʥʩʪʘʪʘʮʠʠ, ʯʪʦ ʵʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʤʝʶʱʠʤʩʷ ʬʠʟʠʯʝʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʧʝʨʝʯʥʷ ʤʥʦʞʝʩʪʚʘ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʙʳ ʙʦʣʴʰʦʡ ʨʘʙʦʪʦʡ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʠʭ ʣʶʙʠʪʝʣʝʡ ʥʘʫʯʥʦʡ ʠʩʪʦʨʠʠ.  

ɺ ʮʝʣʦʤ, ʨʝʯʴ ʦ ʥʘʢʦʧʣʝʥʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ ʥʝ ʨʘʩʧʣʳʚʯʘʪʦʛʦ ʥʝʜʦʚʦʣʴʩʪʚʘ 

ʩʦʩʪʦʷʥʠʝʤ ʜʝʣ ʚ ʮʝʣʦʤ (ʯʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ "ʥʦʨʤʦʡ ʞʠʟʥʠ"), ʘ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʥʝʜʦʚʦʣʴʩʪʚʘ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʛʨʫʧʧʳ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʩ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʦʙʱʥʦʩʪʴʶ ʠʤʝʥʥʦ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ 

ʩʪʘʪʴʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʤʳʩʣʘ ʟʘʨʳʚʘʪʴʩʷ ʚ ʜʝʪʘʣʠʟʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʘʥʥʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʛʨʫʧʧʳ "ʷʚʣʝʥʠʡ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ". ɹʦʣʝʝ ʧʨʘʢʪʠʯʥʦ 

ʧʦʧʳʪʘʪʴʩʷ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʫʶ "ʵʩʩʝʥʮʠʶ ʩʫʪʠ" ʪʦʛʦ ʯʪʦ ʠʤʝʥʥʦ ʜʦʣʞʥʘ ʦʙʲʷʩʥʠʪʴ ʵʪʘ 

"ʥʦʚʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʬʠʟʠʢʘ". ʂʦʥʝʯʥʦ, ʵʪʦ ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ 

ʥʝʠʟʙʝʞʥʦ ʠʤʝʝʪ ʚʣʠʷʥʠʝ ʩʫʛʫʙʦ ʘʚʪʦʨʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʝʛʦ ʦʧʳʪʘ, ʟʥʘʥʠʡ, 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʘʚʪʦʨ 

ʥʘʜʝʝʪʩʷ, ʯʪʦ ʝʤʫ ʫʜʘʩʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʚ ʵʪʦʤ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʦʣʝʟʥʳʡ ʨʝʟʫʣʴʪʘʪ.  

 

1) ʕʬʬʝʢʪʳ, ʦʙʫʩʣʘʚʣʠʚʘʝʤʳʝ ʥʘʣʠʯʠʝʤ ʩʢʨʳʪʦʡ ʩʪʨʫʢʪʫʨʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ.  

ʇʨʠ ʧʨʦʯʪʝʥʠʠ ʵʪʦʡ ʬʨʘʟʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ʦʪʥʶʜʴ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʢʠ) 

ʩʨʘʟʫ ʚʩʧʦʤʠʥʘʶʪ ʦ ʜʦʩʪʦʧʘʤʷʪʥʳʭ "ʪʝʦʨʠʷʭ ʵʬʠʨʘ", ʢʦʪʦʨʳʝ ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ 

ʚ ʤʥʦʞʝʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩ ʪʝʭ ʧʦʨ, ʢʘʢ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʟʠʢʦʚ 

ʦʪʢʘʟʘʣʦʩʴ ʦʪ ʠʜʝʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ "ʬʠʟʠʯʝʩʢʦʛʦ ʵʬʠʨʘ" [1-2] ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʥʠ 

ʩʪʨʘʥʥʦ, "ʩʢʨʳʪʘʷ ʩʪʨʫʢʪʫʨʘ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ" ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʝʯʪʦ ʩʦʚʩʝʤ 

ʜʨʫʛʦʝ, ʯʝʤ "ʬʠʟʠʯʝʩʢʠʡ ʵʬʠʨ". ʊʨʘʜʠʮʠʦʥʥʦʝ ʧʦʥʷʪʠʝ "ʬʠʟʠʯʝʩʢʦʛʦ ʵʬʠʨʘ" ʪʘʢ ʠʣʠ ʠʥʘʯʝ, 

ʚʩʝʛʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦʩʪʴ, ʧʨʦʷʚʣʝʥʥʦʩʪʴ ʚ ʬʠʟʠʯʝʩʢʦʤ ʤʠʨʝ ʚ ʚʠʜʝ ʢʘʢʦʡ-

ʣʠʙʦ (ʧʫʩʪʴ ʜʘʞʝ ʩʘʤʦʡ ʵʢʟʦʪʠʯʝʩʢʦʡ ʧʦ ʩʚʦʡʩʪʚʘʤ) ʩʫʙʩʪʘʥʮʠʠ. ʅʦ ʚ ʢʦʥʮʝ XX-ʛʦ ʚʝʢʘ 

ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ 

ʤʥʦʛʦʤʝʨʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ ("ʨʘʩʩʣʦʸʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ"). ʈʘʩʩʣʦʸʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ï ʧʦʥʷʪʠʝ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ. ɺ ʥʸʤ 

ʩʠʩʪʝʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʜʥʦ ʢ ʜʨʫʛʦʤʫ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʭʚʘʪʳʚʘʶʱʝʝ ʚʩʝ ʝʸ ʵʣʝʤʝʥʪʳ, 

ʥʘʟʳʚʘʝʪʩʷ ʦʙʲʝʤʣʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʘ ʚʣʦʞʝʥʥʳʝ ʚ ʥʝʛʦ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ ʜʝʣʷʪʩʷ ʥʘ 

"ʙʘʟʫ ʨʘʩʩʣʦʝʥʠʷ" ʠ ʢʘʢʠʝ-ʣʠʙʦ ʜʨʫʛʠʝ "ʬʠʟʠʯʝʩʢʠʝ ʩʣʦʠ". ɽʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʧʦʜʦʙʥʘʷ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʤʝʝʪ ʨʝʘʣʴʥʳʡ, ʢʦʥʢʨʝʪʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ. 

ʇʨʠ ʵʪʦʤ, ʥʘʙʣʶʜʘʝʤʦʝ ʥʘʤʠ ʢʘʢ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ "ʣʘʙʦʨʘʪʦʨʥʦʝ" ʬʠʟʠʯʝʩʢʦʝ 

ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ ʚ ʢʘʯʝʩʪʚʝ "ʙʘʟʳ ʨʘʩʩʣʦʝʥʠʷ", ʚʥʝ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʝʪʩʷ ʩʢʨʳʪʘʷ ʩʪʨʫʢʪʫʨʘ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʢʨʳʪʳʝ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

"ʣʘʙʦʨʘʪʦʨʥʦʤʫ" ʬʠʟʠʯʝʩʢʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ) ʬʠʟʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʩʥʦʚʥʳʝ 

ʢʚʘʥʪʦʚʳʝ ʧʘʨʘʤʝʪʨʳ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʥʘʰʝʤ "ʣʘʙʦʨʘʪʦʨʥʦʤ" ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʝ (ʤʘʩʩʘ, ʟʘʨʷʜ, 

ʩʧʠʥ, ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʠ ʪ.ʜ.) ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʜʨʫʛʠʭ ʩʣʦʷʭ "ʨʘʩʩʣʦʸʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ".  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʳ, ʦʙʫʩʣʘʚʣʠʚʘʝʤʳʝ ʥʘʣʠʯʠʝʤ ʩʢʨʳʪʦʡ ʩʪʨʫʢʪʫʨʳ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʥʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʦ ʧʦʥʠʤʘʝʤʦʛʦ 

"ʬʠʟʠʯʝʩʢʦʛʦ ʵʬʠʨʘ", ʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʨʝʘʣʴʥʦʛʦ ʨʘʩʩʣʦʝʥʠʷ ʥʝʢʦʛʦ ʦʙʲʝʤʣʶʱʝʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʢʨʳʪʳʝ ʦʪ ʥʘʩ ʧʨʦʮʝʩʩʳ ʚ ʜʨʫʛʠʭ ʬʠʟʠʯʝʩʢʠʭ 

ʩʣʦʷʭ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʥʝʰʥʝ ʧʘʨʘʜʦʢʩʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʚ ʜʦʩʪʫʧʥʦʤ ʜʣʷ ʥʘʰʠʭ ʧʨʠʙʦʨʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʠ ʬʠʟʠʯʝʩʢʠʭ ʦʱʫʱʝʥʠʡ ʬʠʟʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʞʝ, ʧʨʠʤʝʨʥʦ, ʢ 1990 ʛʦʜʫ ʨʦʩʩʠʡʩʢʠʤ ʬʠʟʠʢʦʤ 

ʀ.ʃ.ɻʝʨʣʦʚʠʥʳʤ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦʜʦʙʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚʝʩʴʤʘ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʜʝʪʘʣʠʟʘʮʠʠ, ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʥʦʞʝʩʪʚʘ ʚʦʟʥʠʢʘʶʱʠʭ 

ʬʠʟʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ [3-7].  

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ "ʵʬʬʝʢʪʳ, ʦʙʫʩʣʘʚʣʠʚʘʝʤʳʝ ʥʘʣʠʯʠʝʤ ʩʢʨʳʪʦʡ 

ʩʪʨʫʢʪʫʨʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ", ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʦʯʪʠ ʚʩʸ ʯʨʝʟʚʳʯʘʡʥʦʝ ʚʥʝʰʥʝʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʦʛʦ, ʯʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ "ʷʚʣʝʥʠʷʤ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ".  

 

2) ʌʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, 

ʚʟʘʠʤʦʩʚʷʟʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ.  

ɼʘʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʚʦʧʨʦʩʘ ʚʳʛʣʷʜʠʪ ʛʨʘʥʜʠʦʟʥʦʡ, ʥʦ ʦʥʘ ʦʙʲʝʢʪʠʚʥʦ ʟʘʢʦʥʦʤʝʨʥʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʬʠʟʠʢʠ ʧʨʠʚʳʢʣʠ ʥʝ ʚʜʘʚʘʪʴʩʷ ʚ ʨʘʩʩʫʞʜʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ 

ʠʩʭʦʜʷ ʠʟ ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ-ʣʠʙʦ ʧʦʜʩʪʫʧʠʪʴʩʷ ʢ ʧʨʦʙʣʝʤʝ. ʅʦ ʧʦ ʩʧʨʘʚʝʜʣʠʚʦʤʫ 

ʨʘʩʩʫʞʜʝʥʠʶ, ʪʘʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʦʣʞʥʳ ʩʫʱʝʩʪʚʦʚʘʪʴ. ʇʨʠʨʦʜʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʦʩʣʝʜʩʪʚʠʷʭ ʬʠʟʠʯʝʩʢʠʭ ʩʣʫʯʘʡʥʦʩʪʝʡ, ʥʦ ʚ ʥʝʡ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʣʦʛʠʢʘ ʠ ʛʘʨʤʦʥʠʷ ʩʣʦʞʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ, ʚ ʮʝʣʦʤ, "ʚʩʸ ʠʤʝʥʥʦ ʪʘʢ, ʘ ʥʝ ʧʦ ʜʨʫʛʦʤʫ". 

ɽʩʪʴ ʚʝʩʴʤʘ ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʦʨʠʠ, ʦʙʲʷʩʥʷʶʱʝʡ 

"ʵʬʬʝʢʪʳ ʩʢʨʳʪʦʡ ʩʪʨʫʢʪʫʨʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ", ʫʜʘʩʪʩʷ ʚʳʷʩʥʠʪʴ ʠ ʵʪʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʵʪʦ ʧʦʣʫʯʠʣʦ ʩʚʦʸ ʚʝʩʴʤʘ ʧʨʦʨʘʙʦʪʘʥʥʦʝ, ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʦʙʲʷʩʥʝʥʠʝ ʚ ʫʧʦʤʷʥʫʪʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʀ.ʃ.ɻʝʨʣʦʚʠʥʘ.  

 

3) ʌʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ, ʘ ʪʘʢʞʝ ʷʚʣʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʠ.  

ʊʘʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʘʪʠʢʠ ʤʦʞʝʪ ʤʥʦʛʠʭ ʩʤʫʪʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʫʧʦʤʠʥʘʶʪʩʷ 

ʢʘʟʘʣʦʩʴ ʙʳ ʩʦʚʝʨʰʝʥʥʦ ʜʘʚʥʦ ʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʝ ʥʘʫʢʦʡ ʷʚʣʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʙʣʘʛʦʧʦʣʫʯʠʝ ʩ ʠʭ ʦʙʲʷʩʥʝʥʠʝʤ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʠʨʦʜʳ 

ʧʦʣʥʦʩʪʴʶ ʠʣʣʶʟʦʨʥʦ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʥʦʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʦ ʧʦʜʥʠʤʘʶʪ ʚʦʧʨʦʩ ʷʚʣʷʶʪʩʷ ʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʫʱʥʦʩʪʷʤʠ ʠʣʠ ʞʝ ʦʜʥʘ ʠʟ ʥʠʭ ʠʤʝʝʪ ʧʝʨʚʦʧʨʠʯʠʥʥʳʡ 

ʭʘʨʘʢʪʝʨ. ɺʩʪʨʝʯʘʶʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʯʪʦ "ʜʣʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʦʪʨʘʞʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʩʫʱʥʦʩʪʠ ʟʘʢʦʥʘʤʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʣʶʙʳʭ ʧʦʥʷʪʠʡ 

"ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ" ʢʘʢ ʥʝʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʫʱʥʦʩʪʠ". ʕʪʦ, ʢʦʥʝʯʥʦ, ʜʘʣʝʢʦ ʥʝ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟ ʠʤʝʶʱʠʭʩʷ ʩʧʦʨʥʳʭ ʚʦʧʨʦʩʦʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ, ʥʦ ʦʥ ʟʘʪʨʘʛʠʚʘʝʪ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʩʫʪʴ ʧʨʠʨʦʜʳ. ʅʘʧʨʠʤʝʨ, ʚ ʪʝʦʨʠʠ ʀ.ʃ.ɻʝʨʣʦʚʠʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʦʜʥʦʤ ʠʟ ʩʣʦʸʚ ʨʘʩʩʣʦʸʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ï ɼʠʨʘʢʦʚʩʢʠʭ ʤʘʛʥʠʪʥʳʭ ʤʦʥʦʧʦʣʝʡ. ʉʧʝʮʠʬʠʢʘ ʜʠʥʘʤʠʢʠ 

ʵʪʠʭ ʤʘʛʥʠʪʥʳʭ ʤʦʥʦʧʦʣʝʡ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʚ 

ʜʨʫʛʠʭ ʩʣʦʷʭ ʨʘʩʩʣʦʸʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ, ʧʦʨʦʞʜʘʷ ʵʬʬʝʢʪʳ 

ʚ ʥʘʙʣʶʜʘʝʤʦʤ ʥʘʤʠ "ʣʘʙʦʨʘʪʦʨʥʦʤ" ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʦʩʥʦʚʘʥʠʡ ʜʣʷ 

ʫʚʝʨʝʥʥʦʩʪʠ, ʯʪʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʤʝʝʪ ʧʝʨʚʦʧʨʠʯʠʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʊʝʦʨʠʷ 

ʀ.ʃ.ɻʝʨʣʦʚʠʥʘ ʝʱʸ ʥʝ ʙʳʣʘ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ, ʠ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʢʘʢʘʷ-ʣʠʙʦ ʜʨʫʛʘʷ, ʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ.  

ʊʦʯʥʦ ʪʘʢ ʞʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʯʝʚʠʜʥʘ ʠʩʪʠʥʥʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʧʨʠʨʦʜʘ ʷʚʣʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ 

ʦʙʲʷʩʥʷʶʱʝʡ "ʵʬʬʝʢʪʳ ʩʢʨʳʪʦʡ ʩʪʨʫʢʪʫʨʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ" ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʙʝʞʥʦ 

ʟʘʩʪʘʚʠʪ ʧʝʨʝʩʤʦʪʨʝʪʴ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʜʝʠ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ.  
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4) ʌʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʵʬʬʝʢʪʦʚ ʛʣʦʙʘʣʴʥʳʭ ʢʦʩʤʦʬʠʟʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ.  

ʆʙʲʷʩʥʝʥʠʝ ʧʨʠʨʦʜʳ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʤ ʠ 

ʟʘʪʨʘʛʠʚʘʝʪ ʬʫʥʜʘʤʝʥʪ ʬʠʟʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʆʩʥʦʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʠʭ ʬʝʥʦʤʝʥʦʚ 

ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʨʦʩʩʠʡʩʢʠʤ ʙʠʦʬʠʟʠʢʦʤ ʉ.ʕ.ʐʥʦʣʝʤ [8-12]. ʆʥ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ 

ʥʘʣʠʯʠʝ "ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʬʣʫʢʪʫʘʮʠʡ", ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʥʭʨʦʥʥʳʝ ʚ 

ʨʘʟʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʫʥʢʪʘʭ, ʥʦ ʧʦ ʦʜʠʥʘʢʦʚʦʤʫ ʤʝʩʪʥʦʤʫ ʚʨʝʤʝʥʠ, ʚʦʟʨʘʩʪʘʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʦʜʠʥʘʢʦʚʦʡ ʜʝʪʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ ʧʨʦʮʝʩʩʦʚ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ. ʊʦ ʝʩʪʴ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ 

ʧʦʜʦʙʠʷ ʬʦʨʤʳ ʛʠʩʪʦʛʨʘʤʤ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʦʚ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ (ʦʪ ʭʠʤʠʯʝʩʢʠʭ (ʙʠʦʭʠʤʠʯʝʩʢʠʭ) ʨʝʘʢʮʠʡ ʜʦ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ). ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʯʸʪʢʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʩ 

ʧʝʨʠʦʜʘʤʠ ʨʘʚʥʳʤʠ 24 ʯʘʩʘʤ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ), 27 ʩʫʪʢʘʤ ʠ ʛʦʜʫ. ʂʘʢ ʙʳʣʦ ʚʳʷʩʥʝʥʦ ʧʨʠ 

ʜʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ, ʬʦʨʤʘ ʛʠʩʪʦʛʨʘʤʤ ʠʟʤʝʨʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʢʩʧʦʟʠʮʠʝʡ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʬʝʨʳ ʥʝʧʦʜʚʠʞʥʳʭ ʟʚʝʟʜ, 

ʪ.ʝ. ʧʨʠʚʷʟʘʥʘ ʥʝ ʢ "ʩʦʣʥʝʯʥʳʤ" (24ʯ), ʘ ʢ "ʟʚʸʟʜʥʳʤ" (23 ʯʘʩʦʚ 56 ʤʠʥʫʪ) ʩʫʪʢʘʤ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʉ.ʕ.ʐʥʦʣʝʤ, ʫʞʝ ʧʦʜʪʚʝʨʞʜʝʥʳ 

ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʚʟʘʠʤʦʩʚʷʟʴ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʨʘʩʧʘʜʘ ʩ ʢʦʩʤʦʬʠʟʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʮʠʢʣʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʪʘʢʞʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʉʐɸ (ʗʜʝʨʥʳʡ ʮʝʥʪʨ ʋʥʠʚʝʨʩʠʪʝʪʘ ʰʪʘʪʘ ʆʭʘʡʦ ʚ ʂʦʣʘʤʙʫʩʝ ʠ 

ɹʨʫʢʭʘʚʝʥʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ (Brookhaven National Laboratory)) ʠ ɻʝʨʤʘʥʠʠ 

(Physikalisch-Technische Bundesanstalt).  

 

5) ʌʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ "ʵʬʬʝʢʪʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ".  

ɼʘʥʥʳʡ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ "ʷʚʣʝʥʠʷʭ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ", 

ʥʦ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ (ʧʨʠʯʸʤ ʧʨʘʢʪʠʯʝʩʢʦʝ) ʠʤʝʝʪ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

"ʪʦʨʩʠʦʥʥʳʭ" ʷʚʣʝʥʠʡ [13-14]. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʡ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʆʧʨʝʜʝʣʸʥʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ ʦʙʲʝʢʪʦʚ ʩʦʟʜʘʶʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʚʦʡʩʪʚ 

ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚʦʢʨʫʛ ʠ ʚʥʫʪʨʠ ʥʠʭ ʩʦ ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ ʵʪʠʭ ʬʦʨʤ ʟʦʥʘʤʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ʕʪʦ, 

ʥʘʧʨʠʤʝʨ, ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʜʦʙʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠ 

ʠʥʪʫʠʪʠʚʥʦ ʥʘʡʜʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʨʘʟʣʠʯʥʦʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ "ʪʦʨʩʠʦʥʥʳʭ" ʷʚʣʝʥʠʡ, ʢʦʪʦʨʦʝ ʨʘʙʦʪʘʝʪ ʥʘʤʥʦʛʦ ʵʬʬʝʢʪʠʚʥʝʝ ʠ ʙʦʣʝʝ 

ʫʧʨʘʚʣʷʝʤʦ.  

ʇʝʨʚʠʯʥʦ "ʵʬʬʝʢʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ" ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʦʚʘʥ 

ʯʨʝʟʚʳʯʘʡʥʦ ʜʘʚʥʦ, ʚ ʜʨʝʚʥʝʡʰʠʝ ʵʧʦʭʠ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʕʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʩ 

ʧʦʤʦʱʴʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʦʨʤ "ʵʢʩʪʨʘʩʝʥʩʦʨʥʦʛʦ" ʚʦʩʧʨʠʷʪʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʪʨʦʝʥʠʡ ʠ ʧʦʤʝʱʝʥʠʡ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ "ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ" ʩʚʦʡʩʪʚʘʤʠ 

ʜʣʷ ʣʶʜʝʡ. ɺ XX-ʤ ʚʝʢʝ ʵʪʦ ʧʦʣʫʯʠʣʦ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʝ ʠ ʩʣʦʞʥʦʝ ʨʘʟʚʠʪʠʝ ʩʥʘʯʘʣʘ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚ ʦʙʣʘʩʪʠ "ʙʠʦʣʦʢʘʮʠʠ", ʘ ʟʘʪʝʤ "ʪʦʨʩʠʦʥʠʢʠ".  

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʩʴʤʘ ʙʣʠʟʢʦ ʢ "ʵʬʬʝʢʪʘʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ" 

ʩʦʦʪʥʦʩʠʪʩʷ ʥʘʙʣʶʜʘʚʰʠʡʩʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ɸ.ʖ.ʉʤʠʨʥʦʚʘ ʵʬʬʝʢʪ ʯʝʨʝʜʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ "ʪʦʨʩʠʦʥʥʳʭ" ʵʬʬʝʢʪʦʚ [15-17]. 

ɺʦʟʤʦʞʥʦ, ʵʪʠ ʵʬʬʝʢʪʳ ʧʦʣʫʯʘʪ ʦʙʱʝʝ ʦʙʲʷʩʥʝʥʠʝ.  

 

ɸʚʪʦʨ ʨʘʩʩʤʦʪʨʝʣ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʦʙʲʷʩʥʝʥʠʝ ʢʦʪʦʨʳʭ ʩʪʦʠʪ ʦʞʠʜʘʪʴ 

ʦʪ "ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ". ʇʨʠʯʸʤ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʦʩʣʝʜʥʝʛʦ, ʚʥʝʰʥʝ ʥʝ ʩʚʷʟʘʥ ʩ ʪʝʤʘʪʠʢʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ "ʪʦʨʩʠʦʥʠʢʠ". ʅʘ ʩʘʤʦʤ ʜʝʣʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʚ ʬʠʟʠʢʝ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʢʦʥʮʝʧʮʠʠ, ʪʝʦʨʠʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ ʢʦʥʮʝʧʮʠʡ ʠ ʪʝʦʨʠʡ, 
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ʷʚʣʷʶʱʠʭʩʷ ʠʭ ʢʦʩʚʝʥʥʳʤʠ ʩʣʝʜʩʪʚʠʷʤʠ. ʇʨʠʤʝʨʘʤʠ ʧʦʜʦʙʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʢʦʥʮʝʧʮʠʡ ʷʚʣʷʶʪʩʷ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʄʘʢʩʘ ʇʣʘʥʢʘ, ʩʧʝʮʠʘʣʴʥʘʷ ʠ ʦʙʱʘʷ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ɸʣʴʙʝʨʪʘ ʕʡʥʰʪʝʡʥʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʜʦʩʪʦʚʝʨʥʦ 

ʦʙʲʷʩʥʷʶʱʝʡ "ʵʬʬʝʢʪʳ, ʦʙʫʩʣʘʚʣʠʚʘʝʤʳʝ ʥʘʣʠʯʠʝʤ ʩʢʨʳʪʦʡ ʩʪʨʫʢʪʫʨʳ ʬʠʟʠʯʝʩʢʦʛʦ 

ʚʘʢʫʫʤʘ", ʩʧʦʩʦʙʥʦ ʩʪʘʪʴ ʩʚʦʝʦʙʨʘʟʥʳʤ "ʣʦʢʦʤʦʪʠʚʦʤ", ʢʦʪʦʨʳʡ ʧʦʪʷʥʝʪ ʠʟ ʪʦʥʥʝʣʷ 

ʥʝʧʦʟʥʘʥʥʦʛʦ ʙʝʩʢʦʥʝʯʥʫʶ ʚʝʨʝʥʠʮʫ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʙʲʷʩʥʝʥʠʡ ʩʘʤʳʭ ʨʘʟʥʳʭ ʯʘʩʪʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʞʠʜʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʲʷʩʥʝʥʠʝ ʧʨʠʨʦʜʳ "ʷʚʣʝʥʠʡ 

ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ", ʚʢʣʶʯʘʷ "ʪʦʨʩʠʦʥʥʳʝ" ʷʚʣʝʥʠʷ, ʥʦ ʠ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ 

ʧʨʠʨʦʜʳ ʢʘʟʘʣʦʩʴ ʙʳ ʧʨʠʚʳʯʥʳʭ ʷʚʣʝʥʠʡ ʬʠʟʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʦʞʠʜʘʪʴ, ʯʪʦ 

ʵʪʦ ʦʙʲʷʩʥʠʪ ʚʩʝ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ 

ʘʚʪʦʨʦʤ. ʊʘʢʞʝ ʤʦʞʥʦ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʵʪʦ ʧʦʧʫʪʥʦ ʧʨʠʚʝʜʸʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʘʟʠʩʘ 

ʥʝʣʠʥʝʡʥʦʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ, ʢʦʪʦʨʘʷ ʧʨʠʟʚʘʥʘ ʦʙʲʷʩʥʠʪʴ ʩʚʷʟʴ ʤʠʢʨʦʤʠʨʘ (ʢʚʘʥʪʦʚʳʭ 

ʷʚʣʝʥʠʡ ʩ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʧʨʠʨʦʜʦʡ) ʩ ʤʘʢʨʦʤʠʨʦʤ [19].  

ɺʦʟʥʠʢʘʶʱʠʡ ʢʦʤʧʣʝʢʩ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʧʳʪʢʠ ʩʦʟʜʘʥʠʷ ʧʦʜʦʙʥʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʥʘ ʧʨʠʤʝʨʝ ʨʘʥʝʝ ʫʧʦʤʷʥʫʪʦʡ "ʊʝʦʨʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʦʣʷ" 

ʀ.ʃ.ɻʝʨʣʦʚʠʥʘ. "ʊʝʦʨʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʦʣʷ" (ʊʌʇ) ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʚʠʜʳ ʠʟʚʝʩʪʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʚʝʱʝʩʪʚʝ: ʩʠʣʴʥʦʝ, ʩʣʘʙʦʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ, ï 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʠʭ ʢʘʢ ʨʘʟʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʜʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʦʣʷ.  

ʅʘ ʦʩʥʦʚʝ ʊʌʇ ʀ.ʃ.ɻʝʨʣʦʚʠʥʳʤ ʙʳʣ ʦʪʢʨʳʪ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʟʘʢʦʥ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʛʨʦʤʥʳʤ ʩʦʙʳʪʠʝʤ ʚ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʝ. ʅʘʡʜʝʥʥʳʝ ʚ ʊʌʇ ʨʘʩʯʸʪʥʳʝ 

ʬʦʨʤʫʣʳ ʧʦʟʚʦʣʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʳʯʠʩʣʠʪʴ ʤʘʩʩʳ, ʟʘʨʷʜʳ, ʩʧʠʥʳ, ʤʘʛʥʠʪʥʳʝ ʤʦʤʝʥʪʳ, 

ʚʨʝʤʝʥʘ ʞʠʟʥʠ ʠ ʜʨʫʛʠʝ ʢʚʘʥʪʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʩʝʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʢʘʢ 

ʠʟʚʝʩʪʥʳʭ ʠʟ ʦʧʳʪʘ, ʪʘʢ ʠ ʝʱʸ ʥʝ ʦʙʥʘʨʫʞʝʥʥʳʭ. ʉʦʚʧʘʜʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ 

ʦʧʳʪʥʳʤʠ ʚ ʧʨʝʜʝʣʘʭ ʪʦʯʥʦʩʪʠ ʪʝʦʨʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʢʘʟʘʣʦʩʴ ʧʦʣʥʳʤ.  

ʊʌʇ ʦʪʢʨʳʣʘ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʚʩʝʭ ʤʠʨʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʢʦʥʩʪʘʥʪ (ʚʢʣʶʯʘʷ ʙʝʟʨʘʟʤʝʨʥʳʝ), ʚ ʪʦʤ ʯʠʩʣʝ, ʠʟʚʝʩʪʥʳʭ ʨʘʟʤʝʨʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ʠʟ 

ʙʝʟʨʘʟʤʝʨʥʳʭ ʧʦʩʪʦʷʥʥʳʭ, ʥʘʡʜʝʥʥʳʭ ʚ ʊʌʇ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʧʦʩʪʦʷʥʥʳʝ ʊʌʇ ï ʧʨ̫ʤʦʝ 

ʩʣʝʜʩʪʚʠʝ ʝʸ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝ ʩʦʜʝʨʞʘʪ ʧʦʜʛʦʥʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʳʥʝ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ.  

ʊʌʇ ʥʝ ʚʭʦʜʠʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʠʟʚʝʩʪʥʳʤʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʪʝʦʨʠʷʤʠ, ʘ ʪʦʣʴʢʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʧʦʩʪʫʣʘʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʦʩʥʦʚʘʥʳ, ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʛʨʘʥʠʮʳ ʧʨʠʤʝʥʠʤʦʩʪʠ ʵʪʠʭ ʧʦʩʪʫʣʘʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʊʌʇ ï ʥʝ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʪʝʦʨʠʷʤ, ʦʥʘ ʨʘʟʚʠʚʘʝʪ ʠ ʫʛʣʫʙʣʷʝʪ ʵʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘ ʥʦʚʦʤ ʫʨʦʚʥʝ 

ʥʘʫʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ, ʫʩʪʨʘʥʷʷ ʤʥʦʛʠʝ ʨʘʥʝʝ ʥʝʦʙʲʷʩʥʠʤʳʝ ʧʘʨʘʜʦʢʩʳ.  

ɺ "ʊʝʦʨʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʦʣʷ" ʚʧʝʨʚʳʝ:  

1) ʥʘʡʜʝʥʳ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʢʚʘʥʪʦʚʳʝ ʠ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ 
ʩʚʦʡʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʳ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʵʪʠʭ ʩʚʦʡʩʪʚ;  

2) ʥʘʡʜʝʥʘ ʩʪʨʫʢʪʫʨʘ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʘʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ 
ʤʘʪʝʨʠʘʣʴʥʘʷ ʩʫʙʩʪʘʥʮʠʷ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠ ʚʳʯʠʩʣʝʥʳ ʩʚʦʡʩʪʚʘ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ;  

3) ʥʘʡʜʝʥ "ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʟʘʢʦʥ" ʜʣʷ ʢʚʘʨʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, 
ʧʦʟʚʦʣʷʶʱʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʳʯʠʩʣʷʪʴ ʚʩʝ ʠʭ ʢʚʘʥʪʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ;  

4) ʧʨʝʜʣʦʞʝʥʘ ʠ ʠʩʩʣʝʜʦʚʘʥʘ ʩʪʨʫʥʥʘʷ ʤʦʜʝʣʴ ʯʘʩʪʠʮ, ʢʦʪʦʨʘʷ ʥʘʤʥʦʛʦ ʛʣʫʙʞʝ ʠ 

ʛʣʦʙʘʣʴʥʝʡ ʧʦ ʩʚʦʠʤ ʩʣʝʜʩʪʚʠʷʤ, ʯʝʤ ʰʠʨʦʢʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʝʡʯʘʩ ʜʨʫʛʠʝ ʩʪʨʫʥʥʳʝ ʠ 

ʩʫʧʝʨʩʪʨʫʥʥʳʝ ʤʦʜʝʣʠ;  

5) ʚʩʢʨʳʪʘ ʬʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʢʚʘʨʢʦʚ, ʪʘʭʠʦʥʦʚ, ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ 

ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʧʦʩʪʫʣʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʢʨʦʬʠʟʠʢʠ;  

6) ʦʙʥʘʨʫʞʝʥ ʝʜʠʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʝʨʤʠʦʥʦʚ ʠ ʙʦʟʦʥʦʚ, ʢʦʪʦʨʳʡ ʰʠʨʝ 
ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʪʢʨʳʪʦʛʦ ʧʦʟʜʥʝʝ ʠ ʫʩʠʣʝʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʝʡʯʘʩ (ʥʘ 

ʤʦʤʝʥʪ 1990ʛ.);  

7) ʜʘʥʦ ʦʙʲʷʩʥʝʥʠʝ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʷ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʯʸʪʥʦʩʪʠ 

ʚ ʩʣʘʙʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ;  

8) ʦʙʲʷʩʥʝʥʦ ʧʦʯʝʤʫ "ʣʸʛʢʠʝ" ʢʚʘʨʢʠ ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴ ʪʷʞʸʣʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ 
ʯʘʩʪʠʮʳ, ʘ "ʪʷʞʸʣʳʝ" ʢʚʘʨʢʠ ï ʣʸʛʢʠʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ;  
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9) ʦʙʲʷʩʥʸʥ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ "ʢʫʧʝʨʦʚʩʢʠʭ ʧʘʨ" ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ, ʚʳʯʠʩʣʝʥʳ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʭʦʜʘ ʚ ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʝ ʩʦʩʪʦʷʥʠʝ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʚʧʘʚʰʠʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʢʘʟʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʩʦʩʪʦʷʥʠʡ ʥʦʚʦʛʦ ʪʠʧʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʩʚʳʰʝ 100K̄;  

10)  ʦʙʲʷʩʥʝʥʦ, ʧʦʯʝʤʫ ʪʚʸʨʜʳʝ ʚʝʱʝʩʪʚʘ ʧʣʘʚʷʪʩʷ ʧʨʠ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʥʘʡʜʝʥ ʠ ʧʦʜʪʚʝʨʞʜʸʥ ʚʳʯʠʩʣʝʥʠʷʤʠ ʩʧʦʩʦʙ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ 

ʪʝʤʧʝʨʘʪʫʨ ʧʣʘʚʣʝʥʠʷ;  

11)  ʜʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʩʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ 
ʥʘʩʳʱʝʥʠʠ "ʩʠʣʴʥʳʭ" ʷʜʝʨʥʳʭ ʩʠʣ (ʢʘʞʜʳʡ ʥʫʢʣʦʥ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʦʙʤʝʥʥʳʤʠ ʩʠʣʘʤʠ 

ʧʨʠʪʷʞʝʥʠʷ ʥʝ ʙʦʣʝ ʯʝʤ ʩ ʪʨʝʤʷ ʜʨʫʛʠʤʠ ʥʫʢʣʦʥʘʤʠ), ʘ ʪʘʢʞʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ ʚ ʘʪʦʤʘʭ;  

12)  ʩʬʦʨʤʠʨʦʚʘʥʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʜʣʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʚʘʥʪʦʚʳʭ ʩʚʦʡʩʪʚ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚʩʝʭ "ʧʨʦʷʚʣʝʥʥʳʭ" ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʤʠʢʨʦʯʘʩʪʠʮ, ʘ ʪʘʢʞʝ 

ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ.  

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʩʚʦʝʡ ʬʠʟʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ (1960-

1990ʛ.) ʀ.ʃ.ɻʝʨʣʦʚʠʥ ʝʱʸ ʥʝ ʠʤʝʣ ʥʠʢʘʢʠʭ ʩʚʝʜʝʥʠʡ ʦ "ʪʦʨʩʠʦʥʥʦʡ ʪʝʦʨʠʠ" ʠ ʨʘʩʩʤʘʪʨʠʚʘʣ 

ʣʠʰʴ "ʩʧʠʥʦʨʥʳʝ ʵʬʬʝʢʪʳ" ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ, ʜʠʨʘʢʦʚʩʢʦʤ ʧʦʥʠʤʘʥʠʠ. ʅʦ ʚ ʬʫʥʜʘʤʝʥʪʝ ʝʛʦ 

ʪʝʦʨʠʠ ʦʢʘʟʘʣʠʩʴ ʬʠʟʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʩʧʦʩʦʙʥʳʝ ʦʙʲʷʩʥʠʪʴ ʧʨʠʨʦʜʫ ʙʦʣʴʰʠʥʩʪʚʘ 

"ʪʦʨʩʠʦʥʥʳʭ" ʷʚʣʝʥʠʡ. ʕʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʚ ʝʛʦ ʧʦʩʣʝʜʥʝʤ ʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤ ʠʟʜʘʥʠʠ ʧʦ 

"ʊʝʦʨʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʦʣʷ" ï "ʆʩʥʦʚʳ ʝʜʠʥʦʡ ʪʝʦʨʠʠ ʚʩʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ 

ʚʝʱʝʩʪʚʝ" [7].  

ʇʦ ʤʥʦʛʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ, ʬʠʟʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʀ.ʃ.ɻʝʨʣʦʚʠʥʘ ʝʱʸ ʥʝ ʙʳʣʘ 

ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʛʣʫʙʦʢʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʨʫʛʠʤʠ ʬʠʟʠʢʘʤʠ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ 

ʷʚʣʷʣʠʩʴ ʩʤʝʨʪʴ ʘʚʪʦʨʘ ʚ ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʥ ʥʝ ʩʤʦʛ ʦʙʝʩʧʝʯʠʪʴ ʝʡ 

ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʧʫʣʷʨʠʟʘʮʠʶ, ʘ ʪʘʢʞʝ ʢʨʘʡʥʝ ʚʳʩʦʢʘʷ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ 

ʝʛʦ ʢʦʥʮʝʧʮʠʠ. ʈʘʟʫʤʝʝʪʩʷ, ʦʥʘ ʝʱʸ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʟʘʚʝʨʰʸʥʥʦʡ ʠ, ʢʘʢ ʣʶʙʘʷ ʥʦʚʘʷ 

ʪʝʦʨʠʷ, ʤʦʞʝʪ ʠʤʝʪʴ ʩʢʨʳʪʳʝ ʦʰʠʙʢʠ. ʆʜʥʘʢʦ ʦʙʝʩʧʝʯʝʥʥʦʝ ʥʘ ʝʸ ʦʩʥʦʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʩʨʘʚʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦʢʘʟʳʚʘʝʪ ʝʸ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʨʘʟʚʠʪʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ ʧʨʠʤʝʨʦʚ ʬʠʟʠʯʝʩʢʠʭ ʪʝʦʨʠʡ, ʦʙʝʩʧʝʯʠʚʰʠʭ ʭʦʪʷ ʙʳ 

ʧʝʨʚʠʯʥʫʶ ʨʘʩʯʸʪʥʫʶ ʚʝʨʠʬʠʢʘʮʠʶ ʠ ʩʭʦʜʠʤʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʟʤʝʨʝʥʠʡ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʜʦʚʝʨʠʷ ʢ ʢʘʢʠʤ-

ʣʠʙʦ ʬʠʟʠʯʝʩʢʠʤ ʪʝʦʨʠʷʤ. ʊʘʢʞʝ ʬʠʟʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʀ.ʃ.ɻʝʨʣʦʚʠʥʘ ʜʘʣʘ ʧʨʠʤʝʨ 

ʯʨʝʟʚʳʯʘʡʥʦ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʠ ʠʥʪʝʨʝʩʥʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʤʦʜʝʣʝʡ 

ʧʨʦʮʝʩʩʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʢʨʦʤʠʨʘ. ɼʘʞʝ ʝʩʣʠ ʧʦʩʣʝʜʫʶʱʠʡ ʫʛʣʫʙʣʸʥʥʳʡ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʠʪ ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʝʧʝʥʴ ʝʸ ʦʰʠʙʦʯʥʦʩʪʠ, ʦʥʘ ʙʫʜʝʪ ʧʨʝʢʨʘʩʥʳʤ 

ʚʘʨʠʘʥʪʦʤ "ʟʘʪʨʘʚʦʯʥʦʡ" (ʩʪʠʤʫʣʠʨʫʶʱʝʡ ʨʘʟʚʠʪʠʝ ʧʦʣʝʟʥʳʭ ʠʜʝʡ) ʬʠʟʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʛʦ, ʜʦʩʪʦʚʝʨʥʦʛʦ ʚʘʨʠʘʥʪʘ "ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ".  

 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʦʞʠʜʘʝʤʘʷ "ʥʦʚʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʪʝʦʨʠʷ" 

ʥʝ ʟʘʤʝʥʠʪ ʩʦʙʦʡ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʘ 

ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʥʠʭ, ʩʦʟʜʘʚ ʙʘʟʫ ʧʦʥʠʤʘʥʠʷ ʨʘʥʝʝ ʩʢʨʳʪʦʡ ʧʨʠʨʦʜʳ ʷʚʣʝʥʠʡ ʤʠʢʨʦʤʠʨʘ, 

ʩʫʤʤʘ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪ ʚʩʸ ʙʝʩʢʦʥʝʯʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʙʣʶʜʘʝʤʳʭ ʯʘʩʪʦ 

ʧʘʨʘʜʦʢʩʘʣʴʥʳʭ ʚʥʝʰʥʠʭ ʵʬʬʝʢʪʦʚ. ʂʩʪʘʪʠ, ʠʤʝʥʥʦ ʵʪʦ ʙʝʩʢʦʥʝʯʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʥʘʙʣʶʜʘʝʤʳʭ ʚʥʝʰʥʠʭ ʵʬʬʝʢʪʦʚ "ʪʦʨʩʠʦʥʥʳʭ" ʷʚʣʝʥʠʡ (ʢ ʢʦʪʦʨʳʤ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ 

ʥʝʧʨʘʚʦʤʝʨʥʦ ʧʳʪʘʶʪʩʷ ʧʨʠʧʠʩʘʪʴ ʚʩʶ ʦʙʣʘʩʪʴ "ʷʚʣʝʥʠʡ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ") 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʦʙʲʷʩʥʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ "ʣʦʢʘʣʴʥʦʡ" ʪʝʦʨʠʝʡ, 

ʧʦʩʪʫʣʠʨʫʶʱʝʡ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʧʨʠʨʦʜʝ ʢʘʢʠʭ-ʣʠʙʦ ʩʢʦʣʴ ʫʛʦʜʥʦ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʧʦ 

ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʠʟʣʫʯʝʥʠʡ ʠʣʠ ʧʦʣʝʡ. ʇʦʧʳʪʢʠ ʧʦʧʫʣʠʩʪʩʢʦʛʦ ʧʨʠʧʠʩʳʚʘʥʠʷ ʵʪʠʤ 
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ʠʟʣʫʯʝʥʠʷʤ ʠ ʧʦʣʷʤ ʥʘʙʦʨʘ ʢʘʯʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʵʪʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʥʘʙʣʶʜʘʝʤʳʭ ʚʥʝʰʥʠʭ ʵʬʬʝʢʪʦʚ, ʥʝʠʟʙʝʞʥʦ ʧʦʨʦʞʜʘʶʪ ʥʝʧʨʝʦʜʦʣʠʤʳʝ ʥʝʩʪʳʢʦʚʢʠ ʠ 

ʧʨʦʪʠʚʦʨʝʯʠʷ. (ʍʦʪʷ ʤʥʦʛʠʝ ʩʦʙʣʘʟʥʸʥʥʳʝ ʧʦʜʦʙʥʳʤʠ ʣʦʞʥʳʤʠ ʦʙʝʱʘʥʠʷʤʠ ʠ ʥʘʜʝʞʜʘʤʠ 

ʤʦʛʫʪ ʜʦʚʦʣʴʥʦ ʜʦʣʛʦ ʵʪʦ ʥʝ ʟʘʤʝʯʘʪʴ.)  

 

ʂʘʢ ʥʝʩʣʦʞʥʦ ʧʦʥʷʪʴ, ʬʦʨʤʠʨʦʚʘʥʠʝ "ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ" 

ʙʫʜʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʳʤ ʠ ʜʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʚ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʦʚʣʝʯʝʥʦ 

ʤʥʦʞʝʩʪʚʦ ʚʳʜʘʶʱʠʭʩʷ ʫʯʸʥʳʭ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʣʦʢʘʣʠʟʘʮʠʷʭ ʠ ʫʨʦʚʥʷʭ ʥʘʫʯʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʥʠʤʘʥʠʝ ʬʘʢʪʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʪʦʥʘʫʯʥʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʝʸ ʘʢʪʫʘʣʴʥʦʩʪʠ 

ʠ ʪʦʛʦ, ʯʪʦ ʠʤʝʥʥʦ ʠ ʧʦʯʝʤʫ ʜʦʣʞʥʦ ʧʨʝʜʧʨʠʥʠʤʘʪʴʩʷ ʚ ʧʣʘʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ "ʥʦʚʦʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ". (ʀ ʵʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʞʝ ʤʥʦʛʠʝ ʛʦʜʳ ʢʘʢ ʚ 

ʈʦʩʩʠʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʝʘʣʴʥʦʤ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

(ʤʝʪʘʣʣʫʨʛʠʠ) ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʙʣʘʩʪʠ "ʪʦʨʩʠʦʥʥʳʭ" ʵʬʬʝʢʪʦʚ [20-

22]). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʈʦʩʩʠʠ ʥʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʠ ʨʝʩʫʨʩʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʪʝʤʘʪʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ "ʷʚʣʝʥʠʡ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ" (ʚʢʣʶʯʘʷ "ʪʦʨʩʠʦʥʥʳʝ 

ʷʚʣʝʥʠʷ"), ʪʘʢ ʞʝ ʢʘʢ ʠ ʧʦʜʜʝʨʞʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ "ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ". ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʵʪʠ ʪʝʤʘʪʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʘʪ ʜʘʣʴʥʝʡʰʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʦʣʴʢʦ ʚ ʥʘʠʙʦʣʝʝ ʩʧʦʩʦʙʥʦʡ ʢ ʠʭ ʧʦʜʜʝʨʞʢʝ ʩʪʨʘʥʝ - ʉʐɸ. ʀ ʣʠʰʴ 

ʟʘʪʝʤ, ʩʧʫʩʪʷ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ, ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʩʷ ʚ ʥʘʫʢʝ ʜʨʫʛʠʭ ʩʪʨʘʥ.  

ʕʥʪʫʟʠʘʩʪʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ "ʷʚʣʝʥʠʡ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʬʠʟʠʢʠ", ʩʧʦʩʦʙʥʳ ʚʥʝʩʪʠ ʢʦʩʚʝʥʥʳʡ, ʥʦ ʚʝʩʴʤʘ ʚʘʞʥʳʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ "ʥʦʚʦʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ". ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ 

ʧʦʪʨʝʙʥʦʩʪʴ ʬʠʟʠʢʦʚ-ʪʝʦʨʝʪʠʢʦʚ ʚ ʩʦʟʜʘʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʠʭ ʷʚʣʝʥʠʡ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʴʶ 

ʥʘʫʯʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʦʟʥʘʯʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʛʝʥʝʨʘʮʠʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ "ʪʦʨʩʠʦʥʥʳʭ" ʧʦʣʝʡ ʠ ʠʟʣʫʯʝʥʠʡ. 

ʉʠʪʫʘʮʠʷ ʩ ʩʦʟʜʘʥʠʝʤ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʤʝʜʣʝʥʥʦ, ʥʦ ʧʦʩʪʝʧʝʥʥʦ ʫʣʫʯʰʘʝʪʩʷ [13,15-18]. 

ʆʧʨʝʜʝʣʸʥʥʫʶ ʩʣʦʞʥʦʩʪʴ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ 

(ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʠ ʬʦʨʤʠʨʫʶʱʠʭ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʩʠʛʥʘʣ) ʫʩʪʨʦʡʩʪʚ 

ʨʝʛʠʩʪʨʘʮʠʠ "ʪʦʨʩʠʦʥʥʳʭ" ʧʦʣʝʡ ʠ ʠʟʣʫʯʝʥʠʡ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʙʫʜʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦ 

ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʩʥʦʚʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʭ (ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʵʪʦʡ ʦʙʣʘʩʪʠ) 

ʵʬʬʝʢʪʦʚ ʠʟʤʝʥʝʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ "ʪʦʨʩʠʦʥʥʳʭ" ʚʦʟʜʝʡʩʪʚʠʡ, ʩʚʦʡʩʪʚ ʨʘʩʪʚʦʨʦʚ ʙʝʣʢʦʚ ʠ 

ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʚ ʵʪʦʤ ʧʣʘʥʝ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʈʘʤʘʥʦʚʩʢʠʭ ʩʧʝʢʪʨʦʚ, ʘ ʪʘʢʞʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʩʧʝʢʪʨʦʚ ʧʦʛʣʦʱʝʥʠʷ ʜʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ 

[15,23-25]. ʆʜʥʘʢʦ, ʧʦ ʨʷʜʫ ʢʦʩʚʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ [26-28] ʘʚʪʦʨ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ 

ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ ʩʧʠʥ-ʩʧʠʥʦʚʦʡ ʨʝʣʘʢʩʘʮʠʠ ʗʄʈ (ʚʨʝʤʝʥʠ T2) ʧʦʜʦʙʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʘ 

ʪʘʢʞʝ, ʚʝʨʦʷʪʥʦ, ʩʫʭʠʭ ʣʠʙʦ ʤʠʥʠʤʘʣʴʥʦ ʫʚʣʘʞʥʸʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʧʨʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʘʥʦʤʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʥʘ ʤʦʣʝʢʫʣʳ ʙʝʣʢʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʬʝʨʤʝʥʪʦʚ) ʜʦʣʞʝʥ ʥʘʙʣʶʜʘʪʴʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʵʬʬʝʢʪ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʠʭ ʩʧʠʥ-

ʩʧʠʥʦʚʦʡ ʨʝʣʘʢʩʘʮʠʠ (T2), ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʙʣʶʜʘʚʰʠʤʩʷ ʚ ʵʪʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʨʝʟʢʠʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʝʣʢʦʚ ʠ ʬʝʨʤʝʥʪʦʚ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʠʭ ʤʦʣʝʢʫʣ. ʆʙʳʯʥʦ ʪʘʢʠʝ ʵʬʬʝʢʪʳ ʚʦʟʥʠʢʘʶʪ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʫʭʠʭ ʧʨʝʧʘʨʘʪʦʚ ʙʝʣʢʦʚ ʠ ʬʝʨʤʝʥʪʦʚ ʩ ʚʦʜʦʡ. ʄʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ 

ʩʧʠʥ-ʩʧʠʥʦʚʦʡ ʨʝʣʘʢʩʘʮʠʠ (T2) ʭʦʨʦʰʦ ʦʪʣʘʞʝʥʳ, ʥʝ ʪʨʝʙʫʶʪ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

(ʭʦʪʷ ʝʛʦ ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠ ʢʦʤʧʘʢʪʠʬʠʮʠʨʦʚʘʪʴ) ʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʠʟʤʝʨʝʥʠʷ ʟʘ ʢʦʨʦʪʢʠʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ "ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ", 

ʙʝʟʫʩʣʦʚʥʦ, ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʘʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

"ʷʚʣʝʥʠʡ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ" ʩ ʚʳʜʝʣʝʥʠʝʤ ʦʙʦʙʱʸʥʥʳʭ ʛʨʫʧʧ ʘʥʦʤʘʣʴʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʘʥʘʣʠʟ ʥʝʢʦʪʦʨʳʭ ʧʦʧʳʪʦʢ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʭ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʦʣʝʟʥʳʡ ʢʦʩʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ "ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 
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ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ" ʩʧʦʩʦʙʥʳ ʚʥʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʠʜʝʠ ʫʯʸʥʳʭ, ʨʘʩʩʤʘʪʨʠʚʘʚʰʠʭ ʨʘʟʣʠʯʥʳʝ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

"ʩʢʨʳʪʦʡ ʩʪʨʫʢʪʫʨʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ" ʬʦʨʤʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʚʥʝʰʥʠʝ ʚʠʜʠʤʳʝ ʵʬʬʝʢʪʳ 

[29]. ɺʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʪʘʢʞʝ ʦʢʘʞʫʪʩʷ ʧʦʣʝʟʥʳ ʥʝʢʦʪʦʨʳʝ ʠʜʝʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʫʯʸʥʳʭ, ʧʳʪʘʚʰʠʭʩʷ ʩʦʟʜʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʦʨʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʵʬʠʨʘ, ʣʠʙʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ ʦʪʜʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ, ʢʘʢ ʤʠʥʠʤʫʤ, ʫʢʘʟʳʚʘʣʠ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʠ ʥʘ ʥʝʦʙʳʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʬʘʢʪʳ [30-32].  

 

ʉʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ "ʷʚʣʝʥʠʡ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ", 

ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʨʦʜʳ ʢʦʪʦʨʦʡ ʥʝ ʩʪʦʠʪ ʦʞʠʜʘʪʴ ʦʪ ʨʘʩʩʤʘʪʨʠʚʘʚʰʝʡʩʷ "ʥʦʚʦʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ". ʆʥʘ ʧʦʪʨʝʙʫʶʪ ʦʙʲʷʩʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʜʨʫʛʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ. ʕʪʦ ʷʚʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʦʤʘʣʴʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʚʢʣʶʯʘʷ "ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʝ" ʷʚʣʝʥʠʷ), 

ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʠ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʘ 

ʪʘʢʞʝ ʠʭ ʢʦʤʙʠʥʘʮʠʠ [15-17,33-36]. ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʨʦʜʳ ʵʪʠʭ 

ʷʚʣʝʥʠʡ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʘʚʪʦʨʦʤ [37]. ɽʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, 

ʯʪʦ ʵʪʦ ʧʦʣʫʯʠʪ ʦʙʲʷʩʥʝʥʠʝ ʥʘ ʦʩʥʦʚʝ "ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ" ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ. 

ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ 

ʠ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʨʦʮʝʩʩʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ [38] ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʵʥʪʨʦʧʠʡʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʝ ʣʠʙʦ 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʢʚʘʥʪʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʦʚ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ (ʚ 

ʚʠʜʝ ʩʜʚʠʛʦʚ ʩʦʩʪʦʷʥʠʡ ʢʚʘʥʪʦʚʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʧʨʝʜʝʣʸʥʥʦʤʫ 

ʬʠʟʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ), ʘ ʪʘʢʞʝ, ʚʦʟʤʦʞʥʦ, ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʡ ʤʝʭʘʥʠʟʤ ʢʚʘʥʪʦʚʦʡ 

ʬʠʟʠʢʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʡ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʙʣʶʜʘʝʤʳʭ ʢʦʥʝʯʥʳʭ ʤʘʢʨʦʵʬʬʝʢʪʦʚ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʫʤʤʠʨʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʝʜʠʥʠʯʥʳʭ ʩʜʚʠʛʦʚ ʢʚʘʥʪʦʚʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ. 

ʄʝʭʘʥʠʟʤ ʫʧʦʤʷʥʫʪʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʬʬʝʢʪʦʚ ʤʠʢʨʦʤʠʨʘ ʚ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʸʥ ʥʘ ʦʩʥʦʚʝ "ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ".  

 

ʆʙʳʯʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʦʧʠʩʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʠʜʝʡ ʙʦʣʴʰʦʛʦ 

ʤʘʩʰʪʘʙʘ ʜʘʸʪʩʷ ʦʧʠʩʘʥʠʝ ʠʭ ʦʞʠʜʘʝʤʳʭ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʟʣʠʰʥʠʤ, ʧʦʩʢʦʣʴʢʫ ʜʘʞʝ ʩʜʝʣʘʥʥʦʝ ʘʚʪʦʨʦʤ ʢʨʘʪʢʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ "ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ" ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦ ʙʫʜʝʪ 

ʧʝʨʝʭʦʜ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʜʨʫʛʫʶ ʵʧʦʭʫ, ʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʜʨʫʛʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʤʠʨ. ʕʪʦ ʭʦʨʦʰʦ ʧʦʥʠʤʘʝʪʩʷ ʤʥʦʛʠʤʠ ʵʥʪʫʟʠʘʩʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ "ʷʚʣʝʥʠʡ ʥʦʚʦʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ".  

ʆʩʪʘʸʪʩʷ ʙʝʟ ʦʪʚʝʪʘ ʚʦʧʨʦʩ: ʩʪʦʠʪ ʣʠ ʦʞʠʜʘʪʴ, ʯʪʦ ʢʦʛʜʘ-ʪʦ, ʚʟʛʣʷʥʫʚ ʠʟ ʙʫʜʫʱʝʛʦ ʥʘ 

ʩʦʙʳʪʠʷ ʧʨʦʰʣʦʛʦ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʦʩʦʟʥʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʡ ʬʘʢʪ, ʢʘʩʘʶʱʠʡʩʷ ʝʛʦ 

ʩʫʱʥʦʩʪʠ?  ʈʘʟʫʤ ʧʦʣʥʦʩʪʴʶ ʙʠʦʣʦʛʠʯʝʥ, ʦʥ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʩʦʟʥʘʚʘʝʤʳʤʠ 

ʤʦʪʠʚʘʮʠʷʤʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʝ ʦʙʫʯʝʥʠʷ ʩ ʜʝʪʩʪʚʘ ʠʭ ʩʪʨʦʛʦʤʫ ʩʘʤʦʢʦʥʪʨʦʣʶ. ɸ 

ʙʠʦʣʦʛʠʯʥʦʩʪʴ ʨʘʟʫʤʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʪʦ, ʯʪʦ ʦʥ ʨʘʙʦʪʘʝʪ ʩʦʚʩʝʤ ʥʝ ʪʘʢ, ʢʘʢ ʵʪʦ 

ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʣʶʜʷʤ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʠʭ ʜʝʣʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʰʠʙʢʠ ʩ 

ʪʷʞʸʣʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʯʪʦ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʧʦʩʪʦʷʥʥʦ ʢʘʢ ʚ ʦʙʳʯʥʦʡ, ʪʘʢ ʠ ʚ 

ʥʘʫʯʥʦʡ ʞʠʟʥʠ. ʀ ʵʪʦ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʧʫʪʠ ʢ ʝʛʦ ʤʝʯʪʘʤ ʦ 

ʣʫʯʰʝʤ ʙʫʜʫʱʝʤ.  
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FUTURE NEW FUNDAMENTAL PHYSICAL THEORY. WHAT NEEDS TO BE EXPLAINED 

AND WHAT NOT BE EXPECTED. 
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dmitriy_koulikov@mail.ru 

 
The article considers the relevance of the development of new fundamental physical theory, which should explain the 

nature of the effects caused by the presence of hidden structure of the physical vacuum, and a number of other effects 

observed in various studies of specific groups of the paradoxical physical phenomena. It is shown that such physical 

theory has great explanatory and predictive capacity in the form of many consequences. An example implementation of 

such physical theory (based on the model of "bundle space") by the Russian physicist I.L.Gerlovin is shown. Shown the 

impossibility of explaining on the basis of this anticipated new fundamental physical theory specific group of 

paradoxical physical and biophysical phenomena.  
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷ 
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ʇʦʢʘʟʘʥʦ, ʯʪʦ, ʫʯʠʪʳʚʘʷ ʩʚʦʡʩʪʚʘ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʩʦʟʜʘʚʘʝʤʳʭ ʜʚʠʞʫʱʠʤʠʩʷ ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʤʦʞʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʚʠʭʨʝʚʦʡ ʥʠʪʴʶ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ ʠ ʤʘʛʥʠʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʫʨʘʚʥʝʥʠʷʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʭʨʝʡ ʚ ʠʜʝʘʣʴʥʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʠʥʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʩʧʠʥʘʤʠ ʚʠʨʪʫʘʣʴʥʳʭ 

ʯʘʩʪʠʮ ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʝʨʭʪʝʢʫʯʠʭ ʩʧʠʥʦʚʳʭ ʪʦʢʦʚ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

 

1. ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʭ ʫʯʝʙʥʠʢʘʭ ʬʠʟʠʢʠ ʧʨʠʚʝʜʝʥʘ ʤʦʜʝʣʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʧʨʠʥʷʪʘʷ ʚ ʉʊʆ (ʉʧʝʮʠʘʣʴʥʘʷ ʊʝʦʨʠʷ ʆʪʥʦʩʠʪʝʣʴʥʦʩʪʠ). ʉʫʪʴ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʷʩʥʠʤ ʥʘ 

ʧʨʠʤʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦʢʨʫʛ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ (ʨʠʩ. 1 [1]).  

 

 
ʈʠʩ. 1. ʇʨʦʚʦʜ ʜʣʠʥʦʡ L ʩ ʪʦʢʦʤ (ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʘʨʷʜʳ ʜʚʠʛʘʶʪʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ v). ɺ ʩʠʩʪʝʤʝ ʜʚʠʞʫʱʝʛʦʩʷ ʟʘʨʷʜʘ ʚʦʢʨʫʛ ʧʨʦʚʦʜʘ ʩʫʱʝʩʪʚʫʝʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ E. 

 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʦʢʘ ʧʣʦʪʥʦʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʘʨʷʜʦʚ ʦʜʠʥʘʢʦʚʳ 

ʚ ʣʶʙʦʡ ʩʠʩʪʝʤʝ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʘʨʷʜʦʚ ʠʭ ʧʣʦʪʥʦʩʪʴ ʟʘ ʩʯʸʪ ʩʞʘʪʠʷ ʜʣʠʥʳ 

ʧʨʦʚʦʜʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʟʘʨʷʜʦʚ ʚ ( )21 /v c-  ʨʘʟ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʠʩʪʝʤʝ 

ʜʚʠʞʫʱʠʭʩʷ ʟʘʨʷʜʦʚ ʧʨʦʚʦʜ ʦʢʘʞʝʪʩʷ ʫʞʝ ʥʝ ʥʝʡʪʨʘʣʴʥʳʤ, ʦʢʦʣʦ ʥʝʛʦ ʚʦʟʥʠʢʥʝʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ E, ʢʦʪʦʨʦʝ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʘʛʥʠʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

ɼʦ ʧʦʷʚʣʝʥʠʷ ʉʊʆ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʄʘʢʩʚʝʣʣ ʠ ʊʦʤʩʦʥ, 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʢʘʢ ʚʠʭʨʝʚʦʝ ʜʚʠʞʝʥʠʝ ñʩʚʝʪʦʥʦʩʥʦʛʦ ʵʬʠʨʘò [2]. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʘʢʘʜʝʤʠʢ ʃ.ʀ. ʉʝʜʦʚ ʧʦʢʘʟʘʣ [3], ʯʪʦ ʚʩʝ ʤʘʛʥʠʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʦʧʠʩʘʥʳ ʫʨʘʚʥʝʥʠʷʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʭʨʝʡ ʚ ʠʜʝʘʣʴʥʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʪʦ ʝʩʪʴ ʞʠʜʢʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʧʨʘʚʝʜʣʠʚʦ ʩʣʝʜʫʶʱʝʝ: 

2 / 2u p constr - = ,    (1) 

ʛʜʝ u, r ʠ p ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʢʦʨʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ ʠ ʜʘʚʣʝʥʠʝ ʚ ʞʠʜʢʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ 

ʫʨʘʚʥʝʥʠʷ (1) ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʩʦʦʪʥʦʰʝʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʩʚʷʟʴ ʤʝʞʜʫ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘʢʦʡ ʞʠʜʢʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʇʨʠʚʝʜʸʤ ʵʪʠ ʩʦʦʪʥʦʰʝʥʠʷ. 
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ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ ʙʝʩʢʦʥʝʯʥʦʡ ʜʣʠʥʳ ʚʠʭʨʝʚʳʭ ʥʠʪʝʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ 

ʙʝʩʢʦʥʝʯʥʦʡ ʜʣʠʥʳ ʧʨʦʚʦʜʦʚ ʩ ʪʦʢʦʤ. 

ʉʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ ʢʘʞʜʦʡ ʠʟ ʜʚʫʭ ʙʝʩʢʦʥʝʯʥʳʭ ʧʦ ʜʣʠʥʝ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʠʭʨʝʚʳʭ ʥʠʪʝʡ ʩ ʮʠʨʢʫʣʷʮʠʝʡ G, ʨʘʚʥʘ ( )2 / 2 wF rr p= G , ʛʜʝ wr  ï 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʠʭʨʝʚʳʤʠ ʥʠʪʷʤʠ. ʉʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ ʢʘʞʜʦʛʦ ʠʟ 

ʜʚʫʭ ʙʝʩʢʦʥʝʯʥʳʭ ʧʦ ʜʣʠʥʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ ʩ ʪʦʢʦʤ I, ʨʘʚʥʘ [1]: ( )2 2
12 / wF I r c= , 

ʛʜʝ c ï ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, 1wr  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʚʦʜʘʤʠ ʩ ʪʦʢʦʤ, ʧʨʠʥʠʤʘʝʤ 1w wr r= . 

ʇʨʠʨʘʚʥʠʚʘʷ ʚʳʰʝʧʨʠʚʝʜʸʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʩʠʣ ʠ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʨʘʚʥʝʥʠʝʤ (1) ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʦʢʦʚ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʮʠʨʢʫʣʷʮʠʠ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʚʦʢʨʫʛ ʚʠʭʨʝʚʳʭ ʥʠʪʝʡ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʠʣʳ 

ʷʚʣʷʶʪʩʷ ʩʠʣʘʤʠ ʧʨʠʪʷʞʝʥʠʷ, ʠʤʝʝʤ: 

2

ʩ

p

r
=

I
ũ .      (2) 

ʇʦʣʝ ʩʢʦʨʦʩʪʝʡ, ʦʙʨʘʟʦʚʘʥʥʦʝ ʟʘʤʢʥʫʪʦʡ ʚʠʭʨʝʚʦʡ ʥʠʪʴʶ, ʠ ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʚʦʢʨʫʛ 

ʧʝʪʣʠ ʩ ʪʦʢʦʤ. 

ʇʦʣʝ ʩʢʦʨʦʩʪʝʡ u, ʩʦʟʜʘʚʘʝʤʦʝ ʟʘʤʢʥʫʪʦʡ ʚʠʭʨʝʚʦʡ ʥʠʪʴʶ ʩ ʮʠʨʢʫʣʷʮʠʝʡ G ʚʜʦʣʴ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʝʪʣʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʚʠʭʨʝʚʫʶ ʥʠʪʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ:
' 34 L

d

rp

G ³
= ñ

l r
u , ʛʜʝ 

dl  ï ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʡ ʚʝʢʪʦʨʥʳʡ ʵʣʝʤʝʥʪ ʥʠʪʠ, 'L  - ʜʣʠʥʘ ʚʠʭʨʝʚʦʡ ʥʠʪʠ, r ï ʚʝʢʪʦʨ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʦʤ dl  ʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʦʯʢʦʡ. ʉʪʨʫʢʪʫʨʘ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʩʢʦʨʦʩʪʠ u 

ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ B ʚʦʢʨʫʛ ʧʨʦʠʟʚʦʣʴʥʦʛʦ 

ʧʨʦʚʦʜʘ ʜʣʠʥʳ 'L  ʩ ʪʦʢʦʤ I (ʟʘʢʦʥ ɹʠʦ-ʉʘʚʘʨʘ): 
' 3L

I d

c r

³
= ñ

l r
B . ʈʝʰʘʷ ʩʦʚʤʝʩʪʥʦ ʫʨʘʚʥʝʥʠʷ 

ʜʣʷ u ʠ B, ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ, ʩʚʷʟʳʚʘʶʱʝʝ B ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʨʝʜʳ u: 

2 pr= ÖB u .     (3) 

ʋʜʝʣʴʥʘʷ ʵʥʝʨʛʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʠ ʫʜʝʣʴʥʘʷ ʵʥʝʨʛʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ uU  ʝʜʠʥʠʯʥʦʛʦ ʦʙʲʸʤʘ ʩʨʝʜʳ, ʜʚʠʛʘʶʱʝʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ u, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

      2 / 2uU ur= .     (4) 

ʀʩʧʦʣʴʟʫʷ (3) ʚ (4), ʧʦʣʫʯʘʝʤ ʚʳʨʘʞʝʥʠʝ, ʩʦʚʧʘʜʘʶʱʝʝ ʩ ʚʳʨʘʞʝʥʠʝʤ ʜʣʷ ʫʜʝʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ B: ( )2 / 8uU B p= . 

(ʇʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ ʫʨʘʚʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʤʘʛʥʠʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʟʘʧʠʩʘʥʳ 

ʜʣʷ ʚʘʢʫʫʤʘ ʩ ʤʘʛʥʠʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ 1m=  ʠ ʚ ʩʠʩʪʝʤʝ CGSE.) 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ 

ʘʥʘʣʦʛʠʠ ʃ. ʀ. ʉʝʜʦʚʘ ʠ ʠʤʝʝʪ ʦʙʱʠʝ ʯʝʨʪʳ ʩ ʤʦʜʝʣʴʶ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʉʊʆ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ: ʢʘʞʜʳʡ ʢʚʘʥʪʦʚʳʡ 

ʦʙʲʝʢʪ ʩʦʟʜʘʸʪ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ ʧʘʨʫ ʵʣʝʢʪʨʠʯʝʩʢʠ ʨʘʟʥʦʠʤʸʥʥʦ ʟʘʨʷʞʝʥʥʳʭ 

ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ. ɺʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʠʮʳ ʦʧʨʝʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ 

ʵʬʬʝʢʪʦʚ: ʩʧʦʥʪʘʥʥʫʶ ʵʤʠʩʩʠʶ ʬʦʪʦʥʦʚ, ʵʬʬʝʢʪ ʂʘʟʠʤʠʨʘ, ʢʚʘʥʪʦʚʳʝ ʬʣʫʢʪʫʘʮʠʠ ʚ 

ʚʘʢʫʫʤʝ, ʧʦʣʷʨʠʟʘʮʠʶ ʚʘʢʫʫʤʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʷʭ, ʨʦʞʜʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦ-ʧʦʟʠʪʨʦʥʥʳʭ 

ʧʘʨ, ʃʵʤʙʦʚʩʢʠʡ ʩʜʚʠʛ ʠ ʜʨʫʛʠʝ. ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢ ʵʪʠʤ 

ʷʚʣʝʥʠʷʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʠ ʤʘʛʥʝʪʠʟʤ. 

 

2. ʉʚʦʡʩʪʚʘ ʧʘʨʳ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ 

ɺ ʨʘʙʦʪʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʧʘʨʳ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, 

ʩʦʟʜʘʚʘʝʤʦʡ ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ [4]. 
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1. ʇʘʨʘ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʩʦʟʜʘʸʪʩʷ ʚ ʦʙʣʘʩʪʠ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʧʦʨʷʜʦʢ 

ʜʣʠʥʳ ʚʦʣʥʳ l ʢʚʘʥʪʦʚʦʛʦ ʦʙʲʝʢʪʘ. 

2. ʇʘʨʘ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʠʤʝʝʪ ʤʘʩʩʫ vm . ʇʨʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʵʥʝʨʛʠʠ ʧʘʨʘ 

ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʧʘʨʫ ʨʝʘʣʴʥʳʭ ʯʘʩʪʠʮ ʩ ʩʫʤʤʘʨʥʦʡ ʤʘʩʩʦʡ ʵʪʠʭ 

ʯʘʩʪʠʮ, ʨʘʚʥʦʡ vm . 

3. ɺʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʠʮʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʘʨʫ, ʠʤʝʶʪ ʨʘʚʥʳʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʧʦ 

ʟʥʘʢʫ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʟʘʨʷʜʳ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʘʥʘʣʦʛʠʯʥʳ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʨʝʘʣʴʥʳʭ ʯʘʩʪʠʮ.  

4. ʇʘʨʘ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʧʘʨʫ ʨʝʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʠʤʝʶʱʠʭ 

ʩʧʠʥ. ʀʟ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʤʦʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ, ʩʣʝʜʫʝʪ, ʯʪʦ ʠ ʚʠʨʪʫʘʣʴʥʳʝ 

ʯʘʩʪʠʮʳ ʠʤʝʶʪ ʩʧʠʥ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʘʥʘʣʦʛʠʯʥʳ ʩʚʦʡʩʪʚʘʤ ʩʧʠʥʘ ʨʝʘʣʴʥʳʭ ʯʘʩʪʠʮ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ: 

ʘ) ʉʧʠʥ ʧʘʨʳ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ vS  ʥʝ ʠʤʝʝʪ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʦʜ ʚʝʣʠʯʠʥʦʡ ʩʧʠʥʘ ʧʦʥʠʤʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʧʨʦʝʢʮʠʠ ʩʧʠʥʘ ʥʘ ʚʳʜʝʣʝʥʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʯʪʦ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʧʨʝʮʝʩʩʠʶ ʩʧʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʇʨʝʮʝʩʩʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʛʣʘʤʠ ʧʨʝʮʝʩʩʠʠ ʠ ʥʫʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʯʘʩʪʦʪʦʡ 

ʧʨʝʮʝʩʩʠʠ, vw . 

ʙ) ʄʝʞʜʫ ʩʧʠʥʘʤʠ ʧʘʨ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʧʠʥʦʚʳʝ 

ʢʦʨʨʝʣʷʮʠʠ. 

 

3. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʢʘʢ ʚʠʭʨʝʚʘʷ ʥʠʪʴ 

ʇʨʝʜʩʪʘʚʠʤ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʝʥʥʳʭ 

ʜʚʠʞʫʱʠʭʩʷ ʢʚʘʥʪʦʚʳʭ ʦʙʲʝʢʪʦʚ. ʂʘʞʜʳʡ ʢʚʘʥʪʦʚʳʡ ʦʙʲʝʢʪ ʩʦʟʜʘʸʪ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ 

ʧʘʨʫ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ. ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʳ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʳ ʚʠʨʪʫʘʣʴʥʳʭ 

ʯʘʩʪʠʮ: vS  ï ʩʧʠʥ; vm  ï ʤʘʩʩʘ; vɤ  ï ʯʘʩʪʦʪʘ ʧʨʝʮʝʩʩʠʠ; vZ  ï ʤʦʤʝʥʪ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ 

vm , v v¬¬Z ɤ ; vɡ  ï ʩʢʦʨʦʩʪʴ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʜʚʠʞʝʥʠʷ vm ; q ï ʫʛʦʣ ʥʫʪʘʮʠʠ; a ï ʫʛʦʣ 

(ʬʘʟʘ) ʧʨʝʮʝʩʩʠʠ, ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ ʦʪʩʯʸʪʘ (ʣ.ʦ.); vũ  ï ʮʠʨʢʫʣʷʮʠʷ vɡ , 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ: 

     
2 2v v v

v
v v v

Z

m m

p p

w
= =

Z ɤ
ũ .   (5) 

 

 
ʈʠʩ. 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʳ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ: vS  ï ʩʧʠʥ; vm  

ï ʤʘʩʩʘ; vɤ  ï ʯʘʩʪʦʪʘ ʧʨʝʮʝʩʩʠʠ; vZ  ï ʤʦʤʝʥʪ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ vm ; 

vɡ  ï ʩʢʦʨʦʩʪʴ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʜʚʠʞʝʥʠʷ vm ; q ï ʫʛʦʣ ʥʫʪʘʮʠʠ; a ï 

ʫʛʦʣ (ʬʘʟʘ) ʧʨʝʮʝʩʩʠʠ, ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ ʦʪʩʯʸʪʘ (ʣ.ʦ.); 

vũ  ï ʮʠʨʢʫʣʷʮʠʷ vɡ . 
 

ɺ ʨʘʙʦʪʝ [5] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʧʨʝʮʝʩʩʠʠ vɤ  ʥʘʧʨʘʚʣʝʥʘ ʚʜʦʣʴ ʪʦʢʘ I : 

v¬¬ɤ I.     (6) 
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ʊʦʛʜʘ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ ʩʚʷʟʘʥʘ ʮʠʨʢʫʣʷʮʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʚʜʦʣʴ ʪʦʢʘ, ʪʦʢ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚʠʭʨʝʚʦʡ ʥʠʪʴʶ ʩ ʮʠʨʢʫʣʷʮʠʝʡ Iũ  [6], 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʢʘʢ I vz=ũ ũ, ʛʜʝ z ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʝʥʥʳʭ ʢʚʘʥʪʦʚʳʭ 

ʦʙʲʝʢʪʦʚ (ʟʘʨʷʜ q), ʜʚʠʞʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʸʪ ʪʦʢ I, z=I/q. ʀʩʧʦʣʴʟʫʷ ʫʨʘʚʥʝʥʠʷ (5) ʠ (6) ʚ 

ʚʳʨʘʞʝʥʠʠ ʜʣʷ Iũ, ʧʦʣʫʯʘʝʤ: ( )2 /I v vZ m qp= Ö Öũ I . 

ʇʨʠʤʝʯʘʥʠʝ.  

1. ʉʚʦʡʩʪʚʘ (ʚʢʣʶʯʘʷ ʮʠʨʢʫʣʷʮʠʶ Iũ ) ʧʘʨ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʩʦʟʜʘʚʘʝʤʳʭ 

ʜʚʠʞʫʱʠʤʠʩʷ ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʪʦʢ, ʠ ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ B, 

ʩʦʟʜʘʚʘʝʤʘʷ ʵʪʠʤ ʪʦʢʦʤ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʘ ʠʤʝʥʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ çʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳè ʧʨʦʚʦʜʘ ʩ ʪʦʢʦʤ. 

2. ʉʦʛʣʘʩʥʦ ʩʚʦʡʩʪʚʫ 1 (ʈʘʟʜʝʣ 2) ʧʘʨʘ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʦʙʨʘʟʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ, ʨʘʟʤʝʨ 

ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʧʦʨʷʜʦʢ ʜʣʠʥʳ ʚʦʣʥʳ l ʢʚʘʥʪʦʚʦʛʦ ʦʙʲʝʢʪʘ ɿʥʘʯʝʥʠʝ l ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʘʩʩʦʡ qm
 ʠ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʢʚʘʥʪʦʚʦʛʦ ʦʙʲʝʢʪʘ v [7]: ( )/ qh m vl= , ʪʦ ʝʩʪʴ, 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʞʘʪʠʠ ʦʙʣʘʩʪʠ ʟʘʥʠʤʘʝʤʦʡ ʧʘʨʦʡ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʧʘʨʳ. 

 

4. ʆʪ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʢ ñʚʦʟʤʫʱʸʥʥʦʤʫò ʬʠʟʠʯʝʩʢʦʤʫ ʚʘʢʫʫʤʫ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ 

ʉʦʛʣʘʩʥʦ ʩʚʦʡʩʪʚʫ 4 ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ (ʈʘʟʜʝʣ 2), ʚʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʠʮʳ ʠʤʝʶʪ 

ʩʧʠʥ. ʅʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʝʛʦ ʩʧʠʥ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ ʤʦʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʝʱʸ ʦʜʠʥ ñʠʩʪʦʯʥʠʢò ʩʧʠʥʘ ʜʣʷ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʡ ʚʘʢʫʫʤ ʠʤʝʝʪ ʚʥʫʪʨʝʥʥʶʶ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ï ʩʧʠʥ, ʢʦʪʦʨʳʡ 

ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ. ʊʦ ʝʩʪʴ, ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ vS  ʧʘʨʳ 

ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʦʧʨʝʜʝʣʷʝʪ ʚʥʫʪʨʝʥʥʶʶ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʚ 

ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʧʘʨʳ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ. 

ʉʦʛʣʘʩʥʦ ʩʚʦʡʩʪʚʫ 4b (ʈʘʟʜʝʣ 2) ʤʝʞʜʫ ʩʧʠʥʘʤʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩʧʠʥʦʚʳʝ 

ʢʦʨʨʝʣʷʮʠʠ. ʕʢʩʧʝʨʠʤʝʥʪʳ, ʧʨʦʚʦʜʠʤʳʝ ʩʦ ʩʚʝʨʭʪʝʢʫʯʠʤ 
3
He-B, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʧʠʥʦʚʳʝ 

ʢʦʨʨʝʣʷʮʠʠ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʚʝʨʭʪʝʢʫʯʠʤʠ ʩʧʠʥʦʚʳʤʠ ʪʦʢʘʤʠ [8-10]. ʉʚʝʨʭʪʝʢʫʯʠʝ 

ʩʧʠʥʦʚʳʝ ʪʦʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʤʝʞʜʫ ʩʧʠʥʘʤʠ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʩʦʟʜʘʚʘʝʤʳʤʠ 

ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʪʦʢ, ʠ ʩʧʠʥʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚʥʫʪʨʝʥʥʶʶ ʩʪʝʧʝʥʴ 

ʩʚʦʙʦʜʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ. ʉʚʝʨʭʪʝʢʫʯʠʡ ʩʧʠʥʦʚʳʡ ʪʦʢ ʚʳʨʘʚʥʠʚʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʝʮʝʩʩʠʨʫʶʱʠʭ ʩʧʠʥʦʚ (ʫʛʣʳ ʥʫʪʘʮʠʠ ʠ ʧʨʝʮʝʩʩʠʠ), ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʦʥ ʚʦʟʥʠʢʘʝʪ, ʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʝʮʝʩʩʠʷ ʩʧʠʥʘ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʤʦʞʝʪ ñʨʘʩʧʨʦʩʪʨʘʥʷʪʩɹʷò ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʫʶ ʪʦʯʢʫ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʯʘʩʪʦʪʦʡ ʧʨʝʮʝʩʩʠʠ ʩʧʠʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʥʫʪʨʝʥʥʶʶ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʬʠʟʠʯʝʩʢʦʛʦ 

ʚʘʢʫʫʤʘ. (ʕʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʠʥʷʪʦʡ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʢʦʥʮʝʧʮʠʠ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʢʚʘʥʪʦʚʳʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʦʩʮʠʣʣʷʪʦʨʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ñzero-point energyò. ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʙʳʣʘ ʨʘʟʚʠʪʘ ʚ ɻʝʨʤʘʥʠʠ ɸ. 

ʕʡʥʰʪʝʡʥʦʤ ʠ ʆ. ʉʪʝʨʥʦʤ ʚ 1913 ʛʦʜʫ [11]). ʀʟ ʩʚʦʡʩʪʚ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʩʣʝʜʫʝʪ, ʯʪʦ ʩ 

ʯʘʩʪʦʪʦʡ ʩʧʠʥʘ ʩʚʷʟʘʥʘ ʤʘʩʩʘ, ʢʦʪʦʨʘʷ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ 

ʤʘʩʩʫ ʨʝʘʣʴʥʳʭ ʯʘʩʪʠʮ. ɺʦʟʤʦʞʥʦʩʪʴ ʨʦʞʜʝʥʠʷ ʯʘʩʪʠʮ ʚ ʬʠʟʠʯʝʩʢʦʤ ʩ ʚʘʢʫʫʤʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʚʘʢʫʫʤ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ñʥʘ ʨʘʟʨʳʚò, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʨʝʜʳ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ 

[3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ (3), ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʩʦʟʜʘʸʪʩʷ ʜʚʠʞʝʥʠʝʤ  

ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʧʨʝʮʝʩʩʠʷ ʩʧʠʥʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʚʥʫʪʨʝʥʥʶʶ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʪʦ ʝʩʪʴ ʜʚʠʞʝʥʠʝʤ ʚʦʟʤʫʱʸʥʥʦʛʦ 

ʚʘʢʫʫʤʘ. 

ʇʨʠʤʝʯʘʥʠʝ.  
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1. ʊʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʩʫʱʝʩʪʚʫʶʱʠʤ ʤʦʜʝʣʷʤ ñʢʦʩʤʠʯʝʩʢʦʛʦò 

ʚʘʢʫʫʤʘ [12]. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʤʦʜʝʣʷʤ, ʦʢʦʣʦ 70% ʚʩʝʡ ʵʥʝʨʛʠʠ ɺʩʝʣʝʥʥʦʡ ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʪʸʤʥʦʡ ʵʥʝʨʛʠʠ ʠʣʠ ñʢʚʠʥʪʵʩʩʝʥʮʠʠò, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʦʜʥʦʨʦʜʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ.  

2. ɼʚʠʞʝʥʠʝ ʦʙʲʝʢʪʘ ʚ ʚʦʟʤʫʱʸʥʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ (ʩ ʧʣʦʪʥʦʩʪʴʶ r) 

ʨʘʚʥʦʩʠʣʴʥʦ ʥʘʣʦʞʝʥʠʶ ʥʘ ʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ ʠʥʜʫʢʮʠʝʡ 2 pr=- ÖB u , ʛʜʝ u ʩʢʦʨʦʩʪʴ 

ʦʙʲʝʢʪʘ. ʀʤʝʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʩʠʩʪʝʤʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʚ ʩʠʩʪʝʤʝ ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩʫʱʝʩʪʚʫʝʪ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʜʘʥʥʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʥʝʡʪʨʠʥʦ; ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʬʠʟʠʢʠ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ ʩʯʠʪʘʝʪʩʷ 

ʢʦʥʮʝʧʮʠʷ ʤʘʩʩʠʚʥʦʛʦ ʥʝʡʪʨʠʥʦ, ʠʤʝʶʱʝʛʦ ʥʘʧʨʘʚʣʝʥʥʳʡ ʚʜʦʣʴ ʩʧʠʥʘ ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ. 

ʇʨʠ ʜʚʠʞʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ çʢʦʩʤʠʯʝʩʢʦʛʦè ʚʘʢʫʫʤʘ ʦʨʠʝʥʪʘʮʠʷ ʩʧʠʥʘ ʥʝʡʪʨʠʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʥʘʧʨʘʚʣʝʥʠʶ ʩʢʦʨʦʩʪʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 

(ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʶʱʝʤ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ) ʩʧʠʥ ʥʝʡʪʨʠʥʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚʜʦʣʴ 

ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ [13, 14]. 

 

5. ɿʘʢʣʶʯʝʥʠʝ 

1. ʋʯʸʪ ʩʚʦʡʩʪʚ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʩʦʟʜʘʚʘʝʤʳʭ ʜʚʠʞʫʱʠʤʠʩʷ ʢʚʘʥʪʦʚʳʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʚʠʭʨʝʚʦʡ ʥʠʪʴʶ ʚ ʬʠʟʠʯʝʩʢʦʤ 

ʚʘʢʫʫʤʝ ʠ ʦʧʠʩʳʚʘʪʴ ʤʘʛʥʠʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʘʚʥʝʥʠʷʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʭʨʝʡ ʚ 

ʠʜʝʘʣʴʥʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ. 

2. ʊʘʢ ʢʘʢ ʩʚʝʨʭʪʝʢʫʯʠʡ ʩʧʠʥʦʚʳʡ ʪʦʢ, ʚʦʟʥʠʢʘʶʱʠʡ ʤʝʞʜʫ ʩʧʠʥʘʤʠ, ʚʳʨʘʚʥʠʚʘʝʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʫʛʣʳ ʥʫʪʘʮʠʠ ʠ ʧʨʝʮʝʩʩʠʠ) ʧʨʝʮʝʩʩʠʨʫʶʱʠʭ ʩʧʠʥʦʚ, ʧʨʝʮʝʩʩʠʷ ʩʧʠʥʘ 

ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʤʦʞʝʪ ñʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷò ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ. 

3. ɺʝʣʠʯʠʥʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ 

ʚʘʢʫʫʤʘ, ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʧʨʝʮʝʩʩʠʷ ʩʧʠʥʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʥʫʪʨʝʥʥʶʶ 

ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʪʦ ʝʩʪʴ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʚʦʟʤʫʱʸʥʥʦʛʦ ʚʘʢʫʫʤʘ. 

4. ɺ ʩʠʩʪʝʤʝ ʦʙʲʝʢʪʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʚ ʥʝʧʦʜʚʠʞʥʦʤ (ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʝ) 

ʚʦʟʤʫʱʸʥʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ, ʩʫʱʝʩʪʚʫʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ.  
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It has been shown that with due account of the properties of virtual particles created by moving quantum entities electric 

current can be represented by a vortex line in the physical vacuum, and magnetic interactions can be described by the 

equations for the interactions of vortices in an ideal incompressible liquid with positive density and negative pressure. 

The sign of the pressure in a medium depends on the nature of internal stresses in it. If the internal stresses are like 

ñomniradial tensionsò, the pressure will be negative. It is shown that spin correlations between spins of virtual particles 

effected by spin supercurrents may result in the rise of negative pressure in the physical vacuum. 
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ɺ ʪʝʦʨʠʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʧʦʣʝ ʠʥʝʨʮʠʠ, ʧʦʨʦʞʜʘʶʱʝʝ ʩʠʣʳ 

ʠʥʝʨʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʩ ʧʦʣʝʤ ʠʥʝʨʮʠʠ. ɺʩʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʚʦʜʷʪʩʷ ʢ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ ʠ ʧʦʣʝʡ ʠʥʝʨʮʠʠ. ʇʨʠʚʝʜʝʥʳ 

ʧʨʠʤʝʨʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʧʦʣʝʡ ʠʥʝʨʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʘʭ ʬʠʟʠʢʠ. 

 

ʇʨʦʙʣʝʤʘ ʧʦʣʝʡ ʠ ʩʠʣ ʠʥʝʨʮʠʠ ʚʦʟʥʠʢʣʘ ʝʱʝ ʚʦ ʚʨʝʤʝʥʘ ʅʴʶʪʦʥʘ, ʢʦʪʦʨʳʡ ʧʝʨʚʳʡ 

ʟʘʜʘʣʩʷ ʚʦʧʨʦʩʦʤ, ʧʦʯʝʤʫ ʠʟʤʝʥʷʝʪʩʷ ʛʝʦʤʝʪʨʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʚʦ ʚʨʘʱʘʶʱʝʤʩʷ ʚʝʜʨʝ? 

ʉ ʪʝʭ ʧʦʨ ʤʝʞʜʫ ʫʯʝʥʳʤʠ ʧʦʯʪʠ 350 ʣʝʪ ʚʝʜʫʪʩʷ ʩʧʦʨʳ ʧʦ ʧʨʦʙʣʝʤʝ ʧʦʣʝʡ ʠ ʩʠʣ ʠʥʝʨʮʠʠ. ʀʟ 

100 ʫʯʝʙʥʠʢʦʚ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ 60% ʘʚʪʦʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʠʣʳ ʠʥʝʨʮʠʠ ʢʘʢ 

çʥʝʨʝʘʣʴʥʳʝè, 30% ʢʘʢ ʨʝʘʣʴʥʳʝ, ʘ 10% ʚʦʦʙʱʝ ʥʝ ʦʙʩʫʞʜʘʶʪ ʵʪʦʪ ʚʦʧʨʦʩ. ʆʢʘʟʘʣʦʩʴ [1, 2], 

ʯʪʦ ʧʨʦʙʣʝʤʘ ʠʥʝʨʮʠʠ ʚ ʩʠʣʫ ʩʚʦʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʛʨʘʥʠʮʳ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʚ ʝʝ ʥʳʥʝʰʥʝʤ ʧʦʥʠʤʘʥʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʣʷ ʠʥʝʨʮʠʠ ʦʙʲʝʜʠʥʷʶʪ 

ʢʣʘʩʩʠʯʝʩʢʫʶ ʠ ʢʚʘʥʪʦʚʫʶ ʪʝʦʨʠʶ ʧʦʣʷ. 

ɺ ʤʝʭʘʥʠʢʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʠʟʚʝʩʪʥʦ ʯʝʪʳʨʝ ʪʠʧʘ ʩʠʣ ʠʥʝʨʮʠʠ  
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ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ, ʩʦ ʩʪʦʨʦʥʳ ʢʘʢʠʭ ʪʝʣ ʦʥʠ ʧʨʠʣʦʞʝʥʳ. ɺʩʝ ʩʠʣʳ ʠʥʝʨʮʠʠ ʧʦʨʦʞʜʝʥʳ 
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ʚʨʘʱʝʥʠʝʤ ʚ ʧʩʝʚʜʦʝʚʢʣʠʜʦʚʳʭ ʫʛʣʘʭ 321 ,, qqq  (ʫʛʣʳ ʚ ʧʣʦʩʢʦʩʪʷʭ ctx -a ) [2]. ʉʠʣʳ 

ʠʥʝʨʮʠʠ ʠʤʝʶʪ ʧʦʣʝʚʫʶ ʧʨʠʨʦʜʫ, ʧʦʩʢʦʣʴʢʫ ʧʦʨʦʞʜʝʥʳ ʧʦʣʷʤʠ ʠʥʝʨʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ 

ʧʨʠ ʚʨʘʱʝʥʠʠ ʤʘʪʝʨʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʩʠʣʳ ʠʥʝʨʮʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʚʥʫʪʨʝʥʥʠʤ ʠ ʢ ʚʥʝʰʥʠʤ 

ʩʠʣʘʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʢʦʪʦʨʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ʋʙʝʜʠʪʝʣʴʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ 

ʨʝʘʣʴʥʦʩʪʠ ʩʠʣ ʠʥʝʨʮʠʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʬʦʪʦʛʨʘʬʠʠ (ʈʠʩ. 1), ʥʘ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ ʜʝʡʩʪʚʠʝ 

ʩʠʣ ʠʥʝʨʮʠʠ ʥʘ ʢʦʩʤʦʥʘʚʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚʥʫʪʨʠ ʚʨʘʱʘʶʱʝʡʩʷ ʮʝʥʪʨʠʬʫʛʠ. ʉʣʝʚʘ 

ʚʦʟʥʠʢʰʘʷ ʩʠʣʘ ʠʥʝʨʮʠʠ ʵʢʚʠʚʘʣʝʥʪʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʧʦʣʶ 1G; ʩʧʨʘʚʘ ʩʠʣʘ ʠʥʝʨʮʠʠ 

ʵʢʚʠʚʘʣʝʥʪʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʧʦʣʶ 8G. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʢʦʩʤʦʥʘʚʪ ʪʝʨʷʝʪ ʩʦʟʥʘʥʠʝ. 

 
 

ʈʠʩ. 1. ɼʝʡʩʪʚʠʝ ʩʠʣ ʠʥʝʨʮʠʠ ʥʘ ʮʝʥʪʨʠʬʫʛʝ. 

çʄʳ ʚʩʝ ʯʪʦ-ʪʦ ʧʨʦʟʝʚʘʣʠ, ʯʪʦ-ʪʦ ʦʯʝʥʴ ʚʘʞʥʦʝè ï ʧʠʰʝʪ ʈʦʜʞʝʨ ʇʝʥʨʦʫʟ ʥʘ 

ʧʦʩʣʝʜʥʝʡ ʩʪʨʘʥʠʮʝ ʩʚʦʝʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʢʥʠʛʠ çʇʫʪʴ ʢ ʨʝʘʣʴʥʦʩʪʠè [3]. ʊʝʦʨʠʷ 

ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʟʝʚʘʣʠ ʤʳ ʥʝʛʦʣʦʥʦʤʥʳʝ ʚʨʘʱʘʪʝʣʴʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ 321 ,,,,, qqqqyj  ʢʘʢ ʵʣʝʤʝʥʪʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʙʳʪʠʡ [2]. ʌʠʟʠʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʤʝʭʘʥʠʢʠ ʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ ʚʩʝʛʜʘ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʦʩʥʦʚ ʤʝʭʘʥʠʢʠ. ʊʘʢ ʙʳʣʦ, ʢʦʛʜʘ ʤʝʭʘʥʠʢʘ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʅʴʶʪʦʥʘ [4], ʙʘʟʠʨʫʶʱʘʷʩʷ 
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ʥʘ ʪʨʝʭ ʫʨʘʚʥʝʥʠʷʭ ʅʴʶʪʦʥʘ ʠ ʪʨʝʭ ʟʘʢʦʥʘʭ ʅʴʶʪʦʥʘ, ʙʳʣʘ ʦʙʦʙʱʝʥʘ ʃ. ʕʡʣʝʨʦʤ ʜʦ 

ʤʝʭʘʥʠʢʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ɺ ʤʝʭʘʥʠʢʝ ʕʡʣʝʨʘ [5], ʚʤʝʩʪʦ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʅʴʶʪʦʥʘ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ (ʘʙʩʦʣʶʪʥʦ) ʪʚʝʨʜʦʝ ʪʝʣʦ ʢʦʥʝʯʥʳʭ ʨʘʟʤʝʨʦʚ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʦʯʝʢ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʝ ʤʝʥʷʝʪʩʷ. ɺ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʦʪʩʯʝʪʘ, ʚʤʝʩʪʦ ʪʨʝʭ ʫʨʘʚʥʝʥʠʡ ʅʴʶʪʦʥʘ, ʃ. ʕʡʣʝʨ ʚʚʦʜʠʪ 6 ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʜʚʠʞʝʥʠʷ ʪʚʝʨʜʦʛʦ ʪʝʣʘ: ʪʨʠ ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʠ ʪʨʠ ʚʨʘʱʘʪʝʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʷ. ʃ. ʕʡʣʝʨ ʧʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʣ, ʯʪʦ ʦʥ ʦʪʢʨʳʣ ʥʦʚrʡ ʧʨʠʥʮʠʧ ʤʝʭʘʥʠʢ [5] , ʥʘʜ 

ʢʦʪʦʨʳʤ ʦʥ ʨʘʙʦʪʘʣ 25 ʣʝʪ ʠ ʢʦʪʦʨʳʡ ʚʦʧʣʦʱʝʥ ʚ 6 ʫʨʘʚʥʝʥʠʷʭ ʜʚʠʞʝʥʠʷ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ʅʦ 

ʃ. ʕʡʣʝʨ ʙʳʣ ʤʘʪʝʤʘʪʠʢ ʠ ʥʝ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʤʝʭʘʥʠʢʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, 

ʢʘʢ ʵʪʦ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʦʙʦʙʱʝʥʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. ʅʘʧʨʠʤʝʨ, 

ʠʩʭʦʜʷ ʠʟ ʦʧʳʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʢʦʥ ʚʨʘʱʘʪʝʣʴʥʦʡ ʠʥʝʨʮʠʠ ʪʚʝʨʜʦʛʦ 

ʪʝʣʘ ʪʘʢ: ʚʨʘʱʘʶʱʝʝʩʷ ʪʝʣʦ ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ ʩʢʦʣʴ ʫʛʦʜʥʦ ʜʦʣʛʦ ʧʦ ʠʥʝʨʮʠʠ, ʝʩʣʠ ʥʘ ʥʝʛʦ 

ʥʝ ʜʝʡʩʪʚʫʶʪ ʚʥʝʰʥʠʝ ʩʠʣr ʠ ʤʦʤʝʥʪʳ ʩʠʣ. ɿʘʢʦʥ ʚʨʘʱʘʪʝʣʴʥʦʡ ʠʥʝʨʮʠʠ ʥʫʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʙʦʙʱʝʥʠʝ ʟʘʢʦʥʘ ʧʦʩʪʫʧʘʪʝʣʴʥʦʡ ʠʥʝʨʮʠʠ ʤʝʭʘʥʠʢʠ ʅʴʶʪʦʥʘ, ʜʦʧʦʣʥʠʚ 

ʝʝ ʚʨʘʱʘʪʝʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴʶ [2]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʩʪʫʧʘʪʝʣʴʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

ʫʩʪʘʥʦʚʣʝʥʘ ʃ. ʕʡʣʝʨʦʤ ʢʘʢ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʤʝʭʘʥʠʢʝ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʝʚʢʣʠʜʦʚʦʡ ʤʝʪʨʠʢʠ 
2222 dzdydxds ++= , ʥʦ ʠʤ ʙʳʣʘ ʫʧʫʱʝʥʘ ʠʟ ʚʠʜʘ ʚʨʘʱʘʪʝʣʴʥʘʷ ʤʝʪʨʠʢʘ 22 )( ct
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 - ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʡ ʧʦʚʦʨʦʪ ʪʨʠʘʜʳ ʕʡʣʝʨʘ [2]. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʚʨʘʱʘʪʝʣʴʥʦʡ ʤʝʪʨʠʢʠ ʤʝʥʷʝʪ ʛʝʦʤʝʪʨʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʙʳʪʠʡ ʤʝʭʘʥʠʢʠ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʜʝʣʘʷ ʝʝ ʰʝʩʪʠʤʝʨʥʦʡ, ʨʘʩʩʣʦʝʥʥʦʡ ʠ ʥʘʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʛʝʦʤʝʪʨʠʠ 

ʘʙʩʦʣʶʪʥʦʛʦ ʧʘʨʘʣʣʝʣʠʟʤʘ )3(3ɸ  [2]. ʕʪʦʪ ʬʘʢʪ ʚʦʪ ʫʞʝ 250 ʣʝʪ ʥʝ ʧʦʧʘʜʘʝʪ ʚ ʧʦʣʝ ʟʨʝʥʠʷ 

ʪʝʦʨʝʪʠʢʦʚ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʪʦʨʤʦʟʠʪ ʨʘʟʚʠʪʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. 

ɺ 1922 ʛ. ʤʘʪʝʤʘʪʠʢ ʕʣʠ ʂʘʨʪʘʥ ʚʳʩʢʘʟʘʣ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʚʨʘʱʝʥʠʝ ʤʘʪʝʨʠʠ 

ʜʦʣʞʥʦ ʤʝʥʷʪʴ ʛʝʦʤʝʪʨʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʦʟʜʘʚʘʷ ʢʨʫʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʢʨʫʛ 

ʚʨʘʱʘʶʱʝʡʩʷ ʤʘʪʝʨʠʠ [6]. ʕʪʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠ ʚ ʛʝʦʤʝʪʨʠʠ 
)3(3ɸ , 

ʢʨʫʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʦʙʲʝʢʪ ʥʝʛʦʣʦʥʦʤʥʦʩʪʠ ag
b...W  [2] . ʀʩʭʦʜʷ ʠʟ 

ʧʨʠʥʮʠʧʘ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʥʘʭʦʜʠʤ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʷ ʠʥʝʨʮʠʠ ʚ ʫʨʘʚʥʝʥʠʠ (1) ʚʳʩʪʫʧʘʝʪ 

ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ w
C
, ʩʚʷʟʘʥʥʘʷ ʩ ʢʨʫʯʝʥʠʝʤ ag
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ʛʜʝ ag
bT  - ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʨʘʱʝʥʠʷ ʈʠʯʯʠ ʧʨʦʩʪʨʘʥʩʪʚʘ )3(3ɸ . 

ʆʪʤʝʪʠʤ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʫʨʘʚʥʝʥʠʡ ʪʝʦʨʠʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʜʠʥʘʤʠʢʫ ʧʦʣʝʡ ʠʥʝʨʮʠʠ (ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ): 

1. ʉʫʧʝʨʧʨʠʯʠʥʥʦʩʪʴ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʜʚʠʞʫʱʠʭʩʷ ʩʦ 

ʩʢʦʨʦʩʪʷʤʠ ʩʚʝʪʘ c  ʠʣʠ ʤʝʥʴʰʝ ʠ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ 

ʜʦʢʘʟʘʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘ ʤʘʢʨʦ [7-11] ʠ ʤʠʢʨʦ [12] ʫʨʦʚʥʷʭ. ʇʦʜʦʙʥʳʝ ʚʦʣʥʦʚʳʝ 

ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʥʫʣʝʚʳʝ, ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠ ʤʥʠʤʳʝ ʤʘʩʩʳ ʧʦʢʦʷ. ɺ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʜʦʧʫʩʢʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʩ ʙʝʩʢʦʥʝʯʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʧʨʠ ʵʪʦʤ ʵʥʝʨʛʠʷ ʦʙʲʝʢʪʘ 

ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ, ʥʦ ʝʛʦ ʠʤʧʫʣʴʩ ʦʢʘʟʳʚʘʝʪʩʷ ʢʦʥʝʯʥʳʤ.  

2. ɻʠʧʝʨʧʨʠʯʠʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʪʦʨʠʯʥʳʝ ʧʦʣʷ ʠʥʝʨʮʠʠ, ʢʦʪʦʨʳʝ ʥʦʨʤʠʨʦʚʘʥʳ 

ʥʘ ʝʜʠʥʠʮʫ ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʨʘʚʥʝʥʠʷʤ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ. ʇʝʨʝʧʫʪʳʚʘʥʠʝ ʚʦʣʥʦʚʳʭ 

ʬʫʥʢʮʠʡ ʚʪʦʨʠʯʥʳʭ ʧʦʣʝʡ ʠʥʝʨʮʠʠ ʩʚʷʟʳʚʘʝʪ ʚʩʝ ʧʦʣʝʚʳʝ ʦʙʲʝʢʪʳ ʚ ʪʝʦʨʠʠ ʌʠʟʠʯʝʩʢʦʛʦ 

ɺʘʢʫʫʤʘ ʪʘʢ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʦʩʪʘʣʴʥʳʭ. 

ɻʠʧʝʨʧʨʠʯʠʥʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʙʣʶʜʘʣʘʩʴ ʥʝʩʢʦʣʴʢʠʤʠ ʛʨʫʧʧʘʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʜʣʷ ʬʦʪʦʥʦʚ, ʵʣʝʢʪʨʦʥʦʚ ʠ ʜʘʞʝ ʘʪʦʤʦʚ [13-19]. 
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3. ʄʝʛʘʧʨʠʯʠʥʥʦʩʪʴ - ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʦʝ ʩʫʱʝʩʪʚʫʝʪ ʜʦ ʠʭ 

ʧʦʷʚʣʝʥʠʷ ʚ ʛʨʫʙʦʤ ʤʘʪʝʨʠʘʣʴʥʦʤ ʤʠʨʝ. ʕʪʦ ʥʝʢʦʪʦʨʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʦʙʲʝʢʪʘ, 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʚʝʟʜʝ ʠ ʚʩʝʛʜʘ ʤʛʥʦʚʝʥʥʦ, ʙʝʟ ʧʦʥʷʪʠʷ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʙʝʟ 

ʵʥʝʨʛʠʠ ʚ ʦʙʳʯʥʦʤ ʝʝ ʧʦʥʠʤʘʥʠʠ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʝʜʩʢʘʟʘʥʦ 

ʫʨʘʚʥʝʥʠʷʤʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʠ ʧʦʢʘ ʥʝ ʧʦʥʷʪʥʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʜʝʣʘʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʳ, ʜʦʢʘʟʳʚʘʶʱʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʝʛʘʧʨʠʯʠʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʡ ʚʠʜ 

ʧʨʠʯʠʥʥʦʩʪʠ ʧʦʨʦʞʜʝʥ ʧʦʩʪʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʦʡ [1]. 

4. ɻʠʧʝʨʧʨʦʩʪʨʘʥʩʪʚʦ ʪʝʦʨʠʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʠʤʝʝʪ ʜʝʩʷʪʴ ʠʟʤʝʨʝʥʠʡ [1]. ʆʥʦ 

ʩʦʩʪʦʠʪ ʠʟ: 1) ʚʥʝʰʥʝʛʦ ʯʝʪʳʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ctzyx ,,, ; 

2) ʚʥʫʪʨʝʥʥʝʛʦ ʰʝʩʪʠʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝʛʦʣʦʥʦʤʥʳʭ ʚʨʘʱʘʪʝʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ 

321321 ,,,,, qqqjjj . ɻʠʧʝʨʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʝʝʪ ʜʚʝ ʤʝʪʨʠʢʠ: ʪʨʘʥʩʣʷʮʠʦʥʥʫʶ ʤʝʪʨʠʢʫ 
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5. ɺ ʪʝʦʨʠʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʚʩʝ ʜʚʠʞʝʥʠʷ ʩʚʦʜʷʪʩʷ ʢ ʚʨʘʱʝʥʠʶ, ʧʦʵʪʦʤʫ ʚ ʥʝʡ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʩʫʪʩʪʚʫʶʪ ʠʥʝʨʮʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ. ɽʩʣʠ ʫʩʢʦʨʝʥʠʝ ʩʠʩʪʝʤʳ 

ʦʪʩʯʝʪʘ ʤʘʣʦ, ʪʦ ʝʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ (ʢʚʘʟʠ) ʠʥʝʨʮʠʘʣʴʥʫʶ [1].  

6. ʇʦʣʷ ʠʥʝʨʮʠʠ ʚ ʪʝʦʨʠʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʦʙʲʝʜʠʥʷʶʪ ʚʩʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚ (ʢʚʘʟʠ)ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʨʘʚʥʝʥʠʷʤ ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʠ ʢʚʘʥʪʦʚʦʡ ʛʨʘʚʠʜʠʥʘʤʠʢʠ [1]. 

7. ʇʦʣʝʚʦʡ ʛʠʨʦʩʢʦʧ (ʟʘʨʷʞʝʥʥʳʡ ʠʣʠ ʥʝʪ), ʧʦʜʯʠʥʷʶʱʠʡʩʷ ʫʨʘʚʥʝʥʠʷʤ ʌʠʟʠʯʝʩʢʦʛʦ 

ɺʘʢʫʫʤʘ - ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʦʚʦʡ ʪʝʦʨʠʠ. 

8. ʅʦʚʳʝ ʧʦʪʝʥʮʠʘʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʡʜʝʥʳ ʠʟ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʡ ʌʠʟʠʯʝʩʢʦʛʦ 

ɺʘʢʫʫʤʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʠʩʳʚʘʪʴ ʷʜʝʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʦʙʨʘʟʦʤ [20-

23]. 

9. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʚʦ ʤʥʦʛʠʭ 

ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʚʘʢʫʫʤʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ [24]. 

10. ʊʝʣʝʧʦʨʪʘʮʠʷ [25] ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʪʦʥʢʦʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 10ʪʠ - ʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʝʦʨʠʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʜʦʧʫʩʪʠʤʘ ʠ ʫʧʨʘʚʣʷʝʤʘ. 

11. ʄʘʪʝʨʠʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ: 1) ʠʩʯʝʟʥʦʚʝʥʠʝ ʚ ʦʜʥʦʡ 

ʪʦʯʢʝ ɸ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ çʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦʝè ʧʦʷʚʣʝʥʠʷ ʚ ʜʨʫʛʦʡ ʫʜʘʣʝʥʥʦʡ ʪʦʯʢʝ ɺ; 2) 

ʩʫʙʣʠʤʘʮʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ [26]. 
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In the theory of Physical Vacuum, torsion field is interpreted as a field of inertia that generates inertial forces. The 

connection of the wave function of quantum mechanics with a field of inertia is defined. All physical fields and 

interactions are reduced to the gravitational , electromagnetic fields and field of inertia. Examples of experimental 

manifestations of fields of inertia in the various branches of physics are demonstrated. 
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We presented the geometro-hydrodynamical formalism of a non-relativistic rigid body rotating motion based on a six-

dimentional manifold of the geometry of absolute parallelism, which is the anholonomic geometry and possesses the 

torsion. We geometrized the energy ï momentum tensor in the body-fixed coordinate system. It is important that the 

inertial forces are the result of the rotation of the space around the rotating object.  

 

Introduction  

During a lot of years attention is paid to the effects in the non-inertial frames. The inertial 

effects on electrons are in the focus of many studies starting with the Barnett effect and Einstein and 

de Haas experiment [1], [2]. In recent years attention is paid to the effect of the influence of 

acceleration and rotation on spintronic applications. The spin-dependent inertial force in an 

accelerating system under the presence of electromagnetic fields had been derived from the 

generally covariant Dirac equation [3]. It was shown that mechanical vibration in a high frequency 

resonator can create a spin current via the spin-orbit interaction augmented by the linear 

acceleration. 

For a long time the problem of construction a realistic physical model of quantum matter 

with spin is an important subject of many researches. The geometro-hydrodynamical representation 

of the Pauli electron theory was offered in the pioneering works of Takabayashi, Holland and Vigier 

[4] ï [10]. The geometro-hydrodynamical formalism to be able to express visually the information 

encoded in a two-component Pauli spinor and had been based on idea that spinor determines a state 

of rotation in spin space through an orthogonal set of coordinate axes or triad. In this model the 

spinor field defined on the manifold ᴙσ ὛὟς is described by the motion of a fictitious 

ensemble of very small spinning bodies continuously distributed in space. 

In different years attention is paid to the classical models of spin and their possible 

expansions to the quantum spin models [11] ï [14]. The general statistical approach of a non-

relativistic rotating and translating charged rigid body had been developed using Euler angle 

representation [15] and the author assumed that the Euler angle space must be a space with torsion. 

It is important that when we describe the motion of rigid body in the body-fixed coordinate system 

using the anholonomic rotational coordinates, the application of Hamilton's principle would 

produce wrong equations of motion [16]. It was shown that the rigid body moves along 

authoparallel trajectories in the body-fixed frame and the correct equations for the angular 

momentum and for the translational motion were derived. 

The Euclidian geometry that underlies classical mechanics is a three-dimentional poin 

manifold. To be able to take into account the rotational degrees of freedom of an arbitrarily 

accelerated three-dimentional reference frame we will have to use a six-dimentional manifold 

ὼȟὼȟὼȟ—ȟ‰ȟ…) or the three-dimentional manifold of orientable points. The geometry of this 

manifold is the geometry of absolute parallelism [17] ï [24], which was considered by Weitzenbock 

[19], [20] and Vitali [22], [23]. We can represent the six-dimentional manifold as a vector bundle 

[17] with a base formed by the manifold of the translational coordinated ὼ ȟὼȟὼ and a fibre 

specified at each point by orthonormalized references Ὡᴆ where ὥ ρȟςȟσ - is the number of the 

reference vector and ὩὩ ‏ . 

The connection of absolute parallelism has the form ɝ Ὡᴆ‬Ὡᴆȟὥȟὦȟὧ ρȟςȟσ
ὥὶὩ ὸὬὩ ὉόὰὩὶ ίὴὥὧὩ ὭὲὨὩὼὩίȢ The connection can be written as ɝ ɜ Ὕ ȟ where ɜ   are 
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the Christoffel symbols and Ὕ ɱ Ὣ Ὣ ɱ Ὣ ɱ  ï are the Ricci rotation 

coefficients for the basis Ὡᴆ. The tensor ɱ  represents the anholonomity object and can be defined 

as ɱ Ὡᴆ ‬Ὡᴆ ‬ὩᴆȢ  

 

The geometry of energy-momentum tensor 

Einstein believed that the main problem in the Unified Field Theory was the geometrical 

representation of the energy-momentum tensor. Moreover, The geometrization of the energy-

momentum tensor of matter should result in the geometrization of the matter fields and it means the 

geometrization of the quantum fields. The geometry of a six-dimensional manifold ᴙσṧὛὕσ 

should differ from the Euclidian geometry of Newton's mechanics in that the coordinates 

ὼ ȟὼȟὼ attach a polar vector whereas the Euler angles don't form a vector, but the vector is 

formed by the infinitesimal angular increments. And the general theory of the dynamics in 

anholonomic coordinates leads to the anholonomic coordinate transformations [17]. If the following 

relationship is carried out ‬Ὡᴆ ‬Ὡᴆ, the geometric object ɱ  will be equal to zero. In that case, 

the triad Ὡᴆ becomes holonomic, but if object ɱ  is nonzero, we deal with the anholonomic 

differential geometry that possesses torsion. Using the curvature tensor of the absolute parallelism 

space which is defined in terms of the connection ɱ  and using a conventional rule for the 

curvature tensor Ὓ Ўȟ Ўȟ πȟ we derive the equation which is similar to the Einstein's 

equations, but with the geometrized of the energy-momentum tensor 

Ὕ
ρ

’
Ὕȟ Ὕȟ  

ρ

ς
Ὣ Ὣ Ὕȟ Ὕȟ  

where Ὕȟ  ï is the derivation of the Ricci rotation coefficients Ὕ .  

 

The rigid rotator  

The orientation of a rigid body rotating around a fixed point can be denoted through the 

orientation of a set of triad vectors Ὡᴆ fixed of the centre of mass of the body with respect to a set of 

the space axes Ὡᴆ via the standard Euler —ȟ‰ȟ…Ȣ The translation and rotation evolution of the rigid 

body is prescribed on the 6-dimensional manifold of the absolute parallelism geometry. We 

consider the pure rotations around an arbitrary fixed point of the body. The replacement of the fixes 

reference Ὡᴆ can be represent by one rotation by angle $d\chi$ about the spatial axis passing 

through the origin of the Ὡᴆ. The infinitesimal turn can be written by the vector Ὠɮᴆ which 

determines the angular velocity vector ‫ ὨɮȾὨὸ. The infinitesimal increments Ὠɮ  are 

defined by the anholonomic linear transformation into the body-fixed system. We will describe the 

rotation motion of the body in the body-fixed fiber space where the orientation of the body are 

parametrized by the anholonomic coordinates. The body-frame components of the angular velocity 

have the standard form  

‫ —ÓÉÎ… ‰ÓÉÎ—ÃÏÓ… 

‫ —ÃÏÓ… ‰ÓÉÎ—ÓÉÎ… 

‫ … ‰ÃÏÓ— 

The angular velocity can be represented by the relation ‫ ὥ ‌‌  where the 

coefficients ὥ ‌ form the matrix can have the form 
ÓÉÎ… ÓÉÎ—ÃÏÓ… π
ÃÏÓ… ÓÉÎ—ÃÏÓ… π
π ÃÏÓ— ρ

 

The covariant metric in the fiber space Ὣ ὩᴆϽὩᴆ can be represented in the terms of the 

covariant basic vectors in the fiber space Ὡᴆ ὥὩᴆ and the geometry of the fiber space can be 
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prescribed by the nonzero components of the affine connection which was determined by the 

expression Ў ÓÉÎ—ȟЎ Ў ȟЎ Ў ÃÏÔ—ȟ 

Where the Ricci rotation coefficients for the basis Ὡᴆ are determined by the torsion Ὕ
ɱ . In the space with torsion the affine connections are equal to the corresponding sum of 

Christoffel symbols and Ricci rotation coefficients ɝ ɜ ɱ Ȣ The energy ï momentum 

tensor in the body-fixed frame depend on the torsion fields ɱ  that will form the energy ï tensor 

 4  Ȣ  
Conclusions  

We was guided by the idea that the orientation of a rigid body is specified through the 

inclination of a set of body-fixed axes with respect to a set of space axes via the Euler angles. The 

geometry that underlies accurate description of the translational and rotational motion of the rigid 

body as we assume must be the geometry of absolute parallelism (autoparallelism), that represents a 

six-dimensional manifold ᴙσṧὛὕσ as a vector bundle with a base formed by the manifold of 

the translational coordinated and a fibre specified at each point by orthonormalized references ὩᴆȢ 
We investigate the rotational motion of the rigid body in the fibre space, where application of 

anholonomic coordinates leads to the nonzero torsion. We derived the equations which are similar 

to Einstein's equations but with the geometrized energy-momentum tensor. We take into 

consideration the fact that in the fibre space the rotation of the matter generates the torsion of the 

space, which formed the distribution and movement of the mass.  
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ɻɽʆʄɽʊʈʀɿɸʎʀʗ ʊɽʅɿʆʈɸ ʕʅɽʈɻʀʀ-ʀʄʇʋʃʔʉɸ 

 

ʄʘʨʠʷ ʇʦʜʘʨʦʚʩʢʘʷ ʠ ɻʝʥʥʘʜʠʡ ʐʠʧʦʚ 

 

ʌʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, ʄɻʋ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

warpdrive09@gmail.com 

 
ʄʳ ʧʨʝʜʩʪʘʚʠʣʠ ʛʝʦʤʝʪʨʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʬʦʨʤʘʣʠʟʤ ʚʨʘʱʘʶʱʝʛʦʩʷ ʪʝʣʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʰʝʩʪʠʤʝʨʥʦʤ 

ʤʥʦʛʦʦʙʨʘʟʠʠ ʛʝʦʤʝʪʨʠʠ ʘʙʩʦʣʶʪʥʦʛʦ ʧʘʨʘʣʣʝʣʠʟʤʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʘʥʛʦʣʦʥʦʤʥʦʡ ʛʝʦʤʝʪʨʠʝʡ ʠ ʦʙʣʘʜʘʝʪ 

ʢʨʫʯʝʥʠʝʤ. ʄʳ ʧʨʝʜʩʪʘʚʠʣʠ ʛʝʦʤʝʪʨʠʟʘʮʠʶ ʪʝʥʟʦʨʘ ʵʥʝʨʛʠʠ ï ʠʤʧʫʣʴʩʘ ʤʘʪʝʨʠʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʩʣʦʷ. ɹʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʣʳ ʠʥʝʨʮʠʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʢʨʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʢʨʫʛ ʚʨʘʱʘʶʱʝʛʦʩʷ ʦʙʲʝʢʪʘ. 
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ʇʆʃʗ ʕʃɽʂʊʈʆɼʀʅɸʄʀʂʀ ʆʈʀɽʅʊʀʈʋɽʄʆʁ ʊʆʏʂʀ ɺ ʅɸʋʏʅʆʄ ʀ 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʄ ɸʉʇɽʂʊɽ 

 

ɽ.ɸ. ɻʫʙʘʨʝʚ 

 

ʄʀʊʇʌ ʈɸɽʅ 
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ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʝʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ ʚ 

ʩʧʝʮʠʘʣʴʥʦʤ ʨʝʞʠʤʝ ʛʝʥʝʨʘʮʠʠ ʩʦʚʧʘʜʘʶʪ ʩ ʦʩʥʦʚʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʠ 

ʩʢʘʣʷʨʥʳʭ ʚʦʣʥ ʄʝʡʣʘ.  

 

1. ʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ. ʉʧʝʮʠʘʣʴʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʧʦʣʷ  

 

ʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ [1, 2, 3] ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʄʘʢʩʚʝʣʣʘ-ʃʦʨʝʥʮʘ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʥʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ 

ʠʥʚʘʨʠʘʥʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʪʩʯʝʪʘ 

(ʨʝʘʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ) [4]. ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʘʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʤʝʞʜʫ 

ʨʝʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʪʩʯʝʪʘ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʦʙʱʠʤʠ, ʯʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʤʝʞʜʫ ʠʥʝʨʮʠʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʪʩʯʝʪʘ. 

ʊʝʦʨʠʷ ʨʝʘʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ [4] ʦʙʦʩʥʦʚʳʚʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʩʦʙʳʪʠʡ ʠ ʢʦʦʨʜʠʥʘʪ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʤʝʞʜʫ 

ʨʝʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʪʩʯʝʪʘ, ʪʦ ʝʩʪʴ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʪʩʯʝʪʘ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʳ ʩ 

ʨʝʘʣʴʥʳʤʠ ʪʝʣʘʤʠ ʠ ʘʧʨʠʦʨʠ ʷʚʣʷʶʪʩʷ ʥʝʠʥʝʨʮʠʘʣʴʥʳʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʦʪʩʯʝʪʘ ʚ ʵʪʦʡ ʪʝʦʨʠʠ ʚʳʩʪʫʧʘʝʪ ʤʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ (ʪʝʣʦ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ) 

ʠʣʠ ʣʦʢʘʣʴʥʘʷ ʯʘʩʪʴ ʧʨʦʪʷʞʝʥʥʦʛʦ ʪʝʣʘ, ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʳʝ ʩ ʯʝʪʚʝʨʢʦʡ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʝʜʠʥʠʯʥʳʭ ʚʝʢʪʦʨʦʚ, - ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʯʝʪʳʨʝʭʤʝʨʥʘʷ ʦʨʠʝʥʪʠʨʫʝʤʘʷ ʪʦʯʢʘ. ʊʝʦʨʠʷ 

ʨʝʘʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʙʳʪʠʡ ʯʝʪʳʨʝʭʤʝʨʥʳʭ 

ʦʨʠʝʥʪʠʨʫʝʤʳʭ ʪʦʯʝʢ, ʚʚʝʜʝʥʥʦʛʦ ɻ.ʀ. ʐʠʧʦʚʳʤ [5]. 

ʋʨʘʚʥʝʥʠʷ ʥʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʚ L-ʢʦʚʘʨʠʘʥʪʥʦʤ ʚʠʜʝ (ʠʥʚʘʨʠʘʥʪʥʦʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʨʝʘʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ) ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ. ʇʝʨʚʘʷ ʧʘʨʘ ʫʨʘʚʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʦʢʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ L-ʪʝʥʟʦʨʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʚʳʛʣʷʜʠʪ ʪʘʢ 

 

ᶯ Ὂ  + ɳ  Ὂ  + ᶯ Ὂ  = 0,                                                    (1) 

 

ʛʜʝ ᶯ̒ ʝʩʪʴ ʢʦʚʘʨʠʘʥʪʥʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʚ ʣʦʢʘʣʴʥʳʭ ʥʝʛʦʣʦʥʦʤʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ [8]: 

 

ᶯ ὤ  ὤȟ + Ὕ  ὤ ,            ɳ  ὤ  ὤ  ȟ - Ὕ  ὤ  ,                           (2) 

 

Ὕ  - ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʨʘʱʝʥʠʷ ʈʠʯʯʠ. ɺʪʦʨʘʷ ʧʘʨʘ ʫʨʘʚʥʝʥʠʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ 

ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ ʠ ʫʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ: 

 

ᶯ Ὂ  = -  Ὦ ,                                                                (3) 

 

 ɳ  Ὦ = 0 .                                                                      (4) 

 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ ʚ ʩʧʝʮʠʘʣʴʥʦʤ 

ʨʝʞʠʤʝ ʛʝʥʝʨʘʮʠʠ (ʜʘʣʝʝ: çʩʧʝʮʠʘʣʴʥʦʝ ʕʄ-ʧʦʣʝè) ʦʙʦʟʥʘʯʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ (ʧʦ 
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ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ) ʩʦʩʪʘʚʣʷʶʱʫʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ, ʦʙʣʘʜʘʶʱʫʶ ʩʧʝʮʠʘʣʴʥʳʤʠ (ʦʪʣʠʯʥʳʤʠ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ) ʩʚʦʡʩʪʚʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʕʄ-ʧʦʣʝʡ ʩ: 

1) ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʚ ʈʦʩʩʠʠ ʚ ʢʦʥʮʝ 1980 ʛʛ. ʪʦʨʩʠʦʥʥʳʤʠ ʧʦʣʷʤʠ 

[6]; 

2) ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʚ ɻʝʨʤʘʥʠʠ ʚ 1990 ʛʛ. ʩʢʘʣʷʨʥʳʤʠ ʚʦʣʥʘʤʠ [7, 

8] (ʚ ʜʘʣʴʥʝʡʰʝʤ: çʩʢʘʣʷʨʥʳʝ ʚʦʣʥʳ ʄʝʡʣʘè), ʛʝʥʝʨʠʨʫʝʤʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʦʙʨʘʟʦʤ. 

 

2. ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʠ ʩʢʘʣʷʨʥʳʭ ʚʦʣʥ ʄʝʡʣʘ ʠ ʠʭ 

ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʧʝʮʠʘʣʴʥʳʭ ʕʄ-ʧʦʣʝʡ 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʥʘʨʫʞʝʥʦ [6, 7, 8], ʯʪʦ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʠ ʩʢʘʣʷʨʥʳʝ ʚʦʣʥʳ 

ʄʝʡʣʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʷʜ ʵʬʬʝʢʪʦʚ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʨʘʤʢʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ 

ʄʘʢʩʚʝʣʣʘ-ʃʦʨʝʥʮʘ. ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʠʤ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʵʬʬʝʢʪʦʚ: 

2.1. ʇʨʠ ʥʝʢʦʪʦʨʳʭ ʨʝʞʠʤʘʭ ʛʝʥʝʨʘʮʠʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ (ʩʢʘʣʷʨʥʳʭ ʚʦʣʥ ʄʝʡʣʘ) 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʞʠʤ ʩʪʦʷʯʝʡ ʚʦʣʥʳ ʚ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʛʝʥʝʨʘʪʦʨʦʤ ʠ 

ʧʨʠʥʠʤʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ɼʣʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʨʝʞʠʤ ʩʪʦʷʯʠʭ ʚʦʣʥ 

ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʚ ʟʘʢʨʳʪʳʭ ʚʦʣʥʦʚʦʜʥʳʭ ʩʪʨʫʢʪʫʨʘʭ. 

2.2. ʉʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ (ʩʢʘʣʷʨʥʳʭ ʚʦʣʥ ʄʝʡʣʘ) ʤʦʞʝʪ 

ʧʨʝʚʳʰʘʪʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ c. ɺ ʦʜʥʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ [8] ʙʳʣ ʧʦʣʫʯʝʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʚʳʰʝʥʠʷ 1,5 
 

 = 1,5 .                                                           (5) 
 

ʆʪʤʝʪʠʤ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʄʘʢʩʚʝʣʣʘ-ʃʦʨʝʥʮʘ ʠ ʩʧʝʮʠʘʣʴʥʘʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʕʡʥʰʪʝʡʥʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ 

(ʠʥʬʦʨʤʘʮʠʠ) ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ - ʦʥʘ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ 

ʚʘʢʫʫʤʝ c. 

2.3. ʇʨʠ ʥʝʢʦʪʦʨʳʭ ʨʝʞʠʤʘʭ ʛʝʥʝʨʘʮʠʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ (ʩʢʘʣʷʨʥʳʭ ʚʦʣʥ ʄʝʡʣʘ) 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʤʦʱʥʦʩʪʴ, ʧʝʨʝʜʘʚʘʝʤʘʷ ʫʩʪʨʦʡʩʪʚʦʤ ʥʘ ʚʥʝʰʥʶʶ ʥʘʛʨʫʟʢʫ, ʙʦʣʴʰʝ, ʯʝʤ 

ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʫʩʪʨʦʡʩʪʚʦʤ ʦʪ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʕʪʦʪ ʬʘʢʪ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʨʝʞʠʤʘʭ ʛʝʥʝʨʘʮʠʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ (ʩʢʘʣʷʨʥʳʭ ʚʦʣʥ ʄʝʡʣʘ) ʚ ʩʠʩʪʝʤʫ 

ʜʦʙʘʚʣʷʶʪʩʷ ʚʥʝʰʥʠʝ ʠʩʪʦʯʥʠʢʠ - ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʪʦʥʢʠʝ ʩʪʨʫʢʪʫʨʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚ ʯʠʩʪʦʤ ʠ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʚʠʜʝ ʧʨʦʷʚʣʝʥʥʫʶ ʤʘʪʝʨʠʶ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʝ (ʤʝʭʘʥʠʢʘ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ, ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʄʘʢʩʚʝʣʣʘ-ʃʦʨʝʥʮʘ, ʩʧʝʮʠʘʣʴʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ) 

ʥʝʪ ʧʦʥʷʪʠʡ ʦ ʪʦʥʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʦʙʣʘʜʘʶʱʠʭ ʵʥʝʨʛʠʝʡ. 

2.4. ʆʙʳʯʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʵʢʨʘʥʳ (ʥʘʧʨʠʤʝʨ, çʢʣʝʪʢʘ ʌʘʨʘʜʝʷè), ʷʚʣʷʶʱʠʝʩʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʦʡ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʷʚʣʷʶʪʩʷ ʧʨʦʟʨʘʯʥʳʤʠ ʜʣʷ 

ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ (ʩʢʘʣʷʨʥʳʭ ʚʦʣʥ ʄʝʡʣʘ) ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ (ʩʢʘʣʷʨʥʳʝ ʚʦʣʥʳ ʄʝʡʣʘ) ʠʤʝʶʪ 

ʩʚʦʡʩʪʚʘ ʩʚʝʨʭʧʨʦʥʠʢʘʝʤʦʩʪʠ ʚ ʧʨʦʚʦʜʷʱʠʭ ʩʨʝʜʘʭ.  

2.5. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ (ʩʢʘʣʷʨʥʳʝ ʚʦʣʥʳ ʄʝʡʣʘ) 

ʥʝ ʧʦʜʯʠʥʷʶʪʩʷ ʟʘʢʦʥʘʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʳʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʦʣʥ ʧʘʜʘʝʪ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʩʪʦʷʥʠʶ ʦʪ 

ʠʩʪʦʯʥʠʢʘ, ʘ ʧʝʨʝʜʘʚʘʝʤʘʷ ʤʦʱʥʦʩʪʴ - ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʠʩʪʦʯʥʠʢʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʣʘʙʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ (ʩʢʘʣʷʨʥʳʭ 

ʚʦʣʥ ʄʝʡʣʘ) ʦʪ ʨʘʩʩʪʦʷʥʠʷ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʫʨʘʚʥʝʥʠʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʧʦʢʘʟʘʥʦ [1], ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʨʝʞʠʤʘʭ ʛʝʥʝʨʘʮʠʠ ʦʙʣʘʜʘʝʪ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʘʥʘʣʦʛʠʯʥʳ ʩʚʦʡʩʪʚʘʤ 2.1, 2.2, 2.3, 2.4 ʪʦʨʩʠʦʥʥʳʭ 

ʧʦʣʝʡ (ʩʢʘʣʷʨʥʳʭ ʚʦʣʥ ʄʝʡʣʘ), ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ. 
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ɹʦʣʝʝ ʢʦʥʢʨʝʪʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʡʩʪʚʘ 2.1. ɺ [1, ʨʘʟʜʝʣ 9] ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʧʨʠ ʢʨʫʛʦʚʦʤ ʜʚʠʞʝʥʠʠ ʟʘʨʷʜʘ ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʪʦʷʯʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʚʦʣʥ ʚ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʡʩʪʚʘ 2.2. ɺ [1, ʨʘʟʜʝʣ 8] ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʢʨʫʛʦʚʦʤ 

ʜʚʠʞʝʥʠʠ ʟʘʨʷʜʘ ʛʝʥʝʨʠʨʫʶʪʩʷ ʜʚʝ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʠʝ ʚʦʣʥʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʧʝʨʝʜ, 

ʬʘʟʦʚʘʷ ʩʢʦʨʦʩʪʴ ʦʜʥʦʡ ʠʟ ʥʠʭ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ c. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʡʩʪʚʘ 2.3. ɺ [1, ɿʘʢʣʶʯʠʪʝʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ] ʫʢʘʟʘʥʦ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʩʥʘʙʞʝʥʥʳʭ ʵʥʝʨʛʠʝʡ, ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʟʘʨʷʜʦʚ ʠ ʪʦʢʦʚ ʩ ʪʦʥʢʦʤʘʪʝʨʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ - 

ʧʦʣʝʤ ʢʨʫʯʝʥʠʷ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʡʩʪʚʘ 2.4. ɺ [1, ʨʘʟʜʝʣ 9] ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʕʄ-ʧʦʣʷ ʠʤʝʶʪ ʥʝʠʥʜʫʢʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʚʦʟʙʫʞʜʘʶʪ 

ʥʠʢʘʢʦʡ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʥʘʧʨʘʚʣʝʥʠʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʦʥʠ ʥʝ ʩʦʚʝʨʰʘʶʪ ʥʠʢʘʢʦʡ ʨʘʙʦʪʳ ʥʘʜ ʩʚʦʙʦʜʥʳʤʠ ʟʘʨʷʜʘʤʠ ʠ, 

ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʥʝ ʨʘʩʩʝʠʚʘʶʪʩʷ ʚ ʧʨʦʚʦʜʷʱʠʭ ʩʨʝʜʘʭ, ʪʦ ʝʩʪʴ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ 

ʩʚʝʨʭʧʨʦʥʠʢʘʝʤʦʩʪʠ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʡʩʪʚʘ 2.5. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʧʝʮʠʘʣʴʥʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʫʝʪʩʷ ʚ ʨʘʤʢʘʭ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ. 

 

3. ɼʚʘ ʯʘʩʪʥʳʭ ʩʚʦʡʩʪʚʘ ʩʧʝʮʠʘʣʴʥʳʭ ʕʄ-ʧʦʣʝʡ 

 

3.1. ʀʥʜʫʢʮʠʷ ʌʘʨʘʜʝʷ [9]. ʊʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʘʚʪʦʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʂ. 

ʄʝʡʣ (K. Meyl) [7], ʌ.ʌ. ʄʝʥʜʝ [10], ʧʫʙʣʠʯʥʦ ʚʳʩʢʘʟʘʣʠʩʴ ʦ ʬʘʢʪʝ, ʯʪʦ ʦʪʢʨʳʪʠʝ 

ʫʥʠʧʦʣʷʨʥʦʡ ʠʥʜʫʢʮʠʠ ʄ. ʌʘʨʘʜʝʝʤ ʦʢʦʣʦ 1830 ʛ. ʥʝ ʥʘʰʣʦ ʩʚʦʝʛʦ ʦʙʲʷʩʥʝʥʠʷ ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʦʣʝʚʦʡ ʢʦʥʮʝʧʮʠʠ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ, ʚʳʜʚʠʥʫʪʦʡ ɼʞ. ʄʘʢʩʚʝʣʣʦʤ ʚ 1862 ʛ. 

ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʪʝʤʘ ʫʥʠʧʦʣʷʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʄ. ʌʘʨʘʜʝʷ ʦʙʭʦʜʠʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʦʡ ʠʣʠ ʥʘʭʦʜʠʪ ʚ ʥʝʡ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʦʙʲʷʩʥʝʥʠʷ, ʥʝ ʚʳʜʝʨʞʠʚʘʶʱʠʝ  

ʢʨʠʪʠʢʠ. 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʠʥʜʫʢʮʠʠ ʌʘʨʘʜʝʷ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʧʦʩʪʦʷʥʥʦʛʦ ʚʦ 

ʚʨʝʤʝʥʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʪʦ ʵʪʦʪ ʵʬʬʝʢʪ ʦʙʲʷʩʥʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ 

ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ [1]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʵʬʬʝʢʪʫ ʠʥʜʫʢʮʠʠ ʌʘʨʘʜʝʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʣʝʜʫʶʱʘʷ ʥʝʷʚʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

 

Ἇ= Ἃ                                                               (6) 

 

ʦʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʨʘʱʘʶʱʝʛʦʩʷ ʤʘʛʥʠʪʘ  

 

H= rot A,                                                                (7) 

 

ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʠ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʣʫʯʘʝ ὨἒὨὸπȟὨἏὨὸ πȢϳϳ  ɿʜʝʩʴ A - 

ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ,  ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʘ. 

ʀʥʜʫʢʮʠʷ ʌʘʨʘʜʝʷ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʙʦʣʝʝ ʦʙʱʝʡ ʦʙʣʘʩʪʠ ʵʬʬʝʢʪʦʚ 2.3. 

 

3.2. ʕʬʬʝʢʪ ʂʦʟʳʨʝʚʘ [11]. ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʅ.ɸ. ʂʦʟʳʨʝʚʘ 

ʟʘʬʠʢʩʠʨʦʚʘʣʠ çéʥʝ ʪʦʣʴʢʦ ʠʩʪʠʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʚʝʟʜʳ ʚ ʤʦʤʝʥʪ ʥʘʙʣʶʜʝʥʠʡ, ʥʦ ʠ ʝʝ 

ʚʠʜʠʤʦʝ ʧʦʣʦʞʝʥʠʝ, ʪʦ ʝʩʪʴ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʰʣʦʤ, ʢʦʛʜʘ ʦʪ ʥʝʝ ʚʳʰʝʣ ʩʚʝʪè [11]. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʵʬʬʝʢʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʜʚʫʭ ʩʠʛʥʘʣʦʚ ʦʪ ʫʜʘʣʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ: ʩʢʦʨʦʩʪʴ 

ʧʝʨʚʦʛʦ ʩʠʛʥʘʣʘ ʚʦ ʤʥʦʛʦ ʨʘʟ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ, ʩʢʦʨʦʩʪʴ ʚʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʮʝʥʝʥʘ ʧʦʨʷʜʢʘ c. (ʉʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʜʣʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠʟʤʝʨʠʪʴ ʩʣʦʞʥʦ, ʪʘʢ ʢʘʢ 

ʠʩʪʠʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʟʚʝʟʜʳ ʥʝʠʟʚʝʩʪʥʦ.) 
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ɺ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ [1, ʨʘʟʜʝʣ 8] ʪɻʦʪ ʵʬʬʝʢʪ ʥʘʟʳʚʘʝʪʩʷ 

ʵʬʬʝʢʪʦʤ ʜʚʦʡʥʦʛʦ ʩʠʛʥʘʣʘ. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʨʠ ʢʨʫʛʦʚʦʤ ʚʨʘʱʝʥʠʠ ʟʘʨʷʜʘ 

ʛʝʥʝʨʠʨʫʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʧʝʨʝʜ ʜʚʝ ʚʦʣʥʳ - ʙʳʩʪʨʘʷ ʠ ʤʝʜʣʝʥʥʘʷ, ʧʨʠʯʝʤ ʬʘʟʦʚʘʷ 

ʩʢʦʨʦʩʪʴ (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ) ʙʳʩʪʨʦʡ ʚʦʣʥʳ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʪʴ 

ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ, ʬʘʟʦʚʘʷ ʩʢʦʨʦʩʪʴ ʤʝʜʣʝʥʥʦʡ ʚʦʣʥʳ ʧʦʨʷʜʢʘ c. ʅʝʧʦʜʚʠʞʥʳʡ 

ʥʘʙʣʶʜʘʪʝʣʴ ʤʦʞʝʪ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʵʬʬʝʢʪ ʜʚʦʡʥʦʛʦ ʩʠʛʥʘʣʘ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʥʦʤ 

ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʘ ʙʳʩʪʨʦʡ ʠ ʤʝʜʣʝʥʥʦʡ ʚʦʣʥʳ, ʠʟʣʫʯʝʥʥʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʕʬʬʝʢʪ ʂʦʟʳʨʝʚʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ ʦʙʣʘʩʪʠ ʵʬʬʝʢʪʦʚ 2.2. 

 

4. ɿʘʢʣʶʯʝʥʠʝ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʨʘʟʚʠʪʠʷ 

 

ʉʜʝʣʘʥʥʦʝ ʚ ʥʘʩʪʦʷʱʝʤ ʜʦʢʣʘʜʝ ʩʨʘʚʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʪʦʨʩʠʦʥʥʳʭ 

ʧʦʣʝʡ ʠ ʩʢʘʣʷʨʥʳʭ ʚʦʣʥ ʄʝʡʣʘ ʩ ʦʪʢʨʳʪʳʤʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʦʡ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ 

ʩʚʦʡʩʪʚʘʤʠ ʩʧʝʮʠʘʣʴʥʳʭ ʕʄ-ʧʦʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʝʤʫ ʟʘʢʣʶʯʝʥʠʶ: 

ʦʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʧʝʮʠʘʣʴʥʳʭ ʕʄ-ʧʦʣʝʡ ʢʘʯʝʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʪ ʩ 

ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʠ ʩʢʘʣʷʨʥʳʭ ʚʦʣʥ ʄʝʡʣʘ, ʧʦʣʫʯʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

ɺ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʦʙʣʘʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʙʩʫʞʜʘʝʤʳʤʠ ʧʦʣʷʤʠ 

(ʩʧʝʮʠʘʣʴʥʳʤʠ ʕʄ-ʧʦʣʷʤʠ, ʪʦʨʩʠʦʥʥʳʤʠ ʧʦʣʷʤʠ, ʩʢʘʣʷʨʥʳʤʠ ʚʦʣʥʘʤʠ ʄʝʡʣʘ), ʷʚʣʷʝʪʩʷ 

ʟʘʜʘʯʘ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʠʟʤʝʨʝʥʠʷ. ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʦʙʳʯʥʳʝ ʧʨʠʙʦʨʳ ʧʦ ʠʟʤʝʨʝʥʠʶ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʕʄ-ʧʦʣʝʡ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʥʠʢʘʢ ʥʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʵʪʠ ʧʦʣʷ. ʇʦʵʪʦʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʦʣʴʟʫʶʪʩʷ ʛʨʫʙʳʤʠ ʢʦʩʚʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦ ʚʪʦʨʠʯʥʳʤ ʵʬʬʝʢʪʘʤ 

ʛʦʚʦʨʠʪʴ ʦ ʥʘʣʠʯʠʠ, ʥʦ ʥʝ ʦ ʚʝʣʠʯʠʥʝ ʩʧʝʮʠʘʣʴʥʳʭ ʕʄ-ʧʦʣʝʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʫʞʝ ʩʪʘʚʷʪ ʟʘʜʘʯʫ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʕʄ-ʧʦʣʝʡ [12]. 

ʇʨʦʙʣʝʤʘ ʛʣʫʙʦʢʘ ʠ ʪʨʘʜʠʮʠʦʥʥʘ - ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ ʧʦʣʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʧʦʣʷ ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʡ ʦʙʲʝʢʪ. 

ɹʝʟ ʦʙʦʩʥʦʚʘʥʠʷ ʤʝʪʨʦʣʦʛʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʕʄ-ʧʦʣʝʡ ʩʝʨʪʠʬʠʢʘʮʠʷ ʧʨʠʙʦʨʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʕʄ-ʧʦʣʷʤʠ ʙʫʜʝʪ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ ï ʪʘʢʘʷ ʩʝʨʪʠʬʠʢʘʮʠʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʦʭʦʜʠʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʣʶʯʝʥʠʷ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ. 

ʇʨʝʢʨʘʩʥʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ ʦ 

ʩʧʝʮʠʘʣʴʥʳʭ ʕʄ-ʧʦʣʷʭ ʷʚʣʷʝʪʩʷ ʦʙʟʦʨ ʪʝʢʫʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʜʝʣ. ʅʝ ʩʝʢʨʝʪ, ʯʪʦ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʚ ʣʠʮʝ ʚʝʣʠʢʦʛʦ ʅʠʢʦʣʳ ʊʝʩʣʘ ʫʞʝ ʙʦʣʝʝ ʩʪʘ ʣʝʪ ʥʘʟʘʜ ʧʨʠʦʪʢʨʳʣʦ ʟʘʚʝʩʫ ʥʘʜ 

ʵʪʦʡ ʦʙʣʘʩʪʴʶ. ʅʦ ʚʦʟ ʠ ʥʳʥʝ ʪʘʤ! ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʕʄ-ʧʦʣʝʡ 

ʤʥʦʞʘʪʩʷ, ʥʦ ʚʥʝʜʨʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ 

ʦʪʩʫʪʩʪʚʫʶʪ. 
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ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘʛʣʷʜʥʳʡ ʧʨʠʤʝʨ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝʙʝʩʥʳʭ ʪʝʣ. ʇʨʦʩʪʝʡʰʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʡ ʠ ʵʥʝʨʛʠʠ ʟʝʤʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʜ ʚʣʠʷʥʠʷʤʠ ʟʚʝʟʜʳ ʥʝ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʟʘ ʩʯʸʪ ʵʥʝʨʛʠʠ ʟʚʝʟʜʳ, ʧʝʨʝʥʦʩʠʤʦʡ ʢ ʟʝʤʥʳʤ ʦʙʲʝʢʪʘʤ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʚʨʝʤʝʥʠ 

(ʛʠʧʦʪʝʟʘ ʅ.ɸ. ʂʦʟʳʨʝʚʘ) ʠʣʠ ʢʘʢʠʤ ʣʠʙʦ ʠʥʳʤ ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ. ɺ ʠʪʦʛʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ 

ʧʣʘʥʝʪʳ ʠ ʟʚʸʟʜʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʟʝʤʥʳʝ ʦʙʲʝʢʪʳ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʷʶʱʠʭ ʙʝʟʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ, ʧʝʨʝʥʦʩʠʤʳʭ ʙʝʟʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ (ʙʳʪʴ ʤʦʞʝʪ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ) ʧʦʣʷʤʠ. ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ 

ʦʩʪʘʸʪʩʷ ʚʩʢʨʳʪʠʝ ʤʝʭʘʥʠʟʤʦʚ ʙʝʟʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʉʢʘʟʘʥʥʦʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʠ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʤ 

ʧʨʦʝʢʪʘ çɺʪʦʨʘʷ ʬʠʟʠʢʘè, ʢʦʛʜʘ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʩʚʝʨʭʜʘʣʴʥʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʧʨʠ ʢʨʘʡʥʝ ʤʘʣʦʤʦʱʥʳʭ 

ʛʝʥʝʨʘʪʦʨʘʭ ʥʝʢʠʭ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. 

 

ɸʢʘʜʝʤʠʯʝʩʢʘʷ ʥʘʫʢʘ ʪʚʸʨʜʦ ʩʪʦʠʪ ʥʘ ʇʦʟʠʮʠʠ: çʧʣʘʥʝʪʳ ʠ ʟʚʸʟʜʳ ʥʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ 

ɿʝʤʣʶè. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʝʪʨʫʜʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʩʷʢʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʧʦʣʝ ʩʦ 

ʩʬʝʨʠʯʝʩʢʠʤ ʬʨʦʥʪʦʤ, ʠʩʭʦʜʷʱʝʝ ʦʪ ʧʣʘʥʝʪʳ ʠʣʠ ʟʚʝʟʜʳ, ʜʦʣʞʥʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ 

ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʫʙʳʚʘʪʴ ʢʘʢ 1/R
2
 ʥʘ ʨʘʩʩʪʦʷʥʠʠ R ʦʪ ʧʣʘʥʝʪʳ ʠʣʠ ʟʚʝʟʜʳ ʚ ʩʠʣʫ ʟʘʢʦʥʘ 

ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. ɽʩʣʠ ʫʯʝʩʪʴ ʨʝʘʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ɿʝʤʣʠ ʜʦ ʧʣʘʥʝʪ ʠ ʟʚʸʟʜ, ʪʦ ʦʮʝʥʢʘ 

ʧʦʢʘʟʳʚʘʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʢʦʣʴ-ʥʠʙʫʜʴ ʟʘʤʝʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʩʣʝʜʥʠʭ ʥʘ ɿʝʤʣʝ. 

ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʫʢʘʟʘʥʥʦʡ ʇʦʟʠʮʠʝʡ. ʅʦ, ʧʦʩʢʦʣʴʢʫ ʚʣʠʷʥʠʷ ʧʣʘʥʝʪ ʠ ʟʚʸʟʜ 

ʥʘ ʟʝʤʥʳʝ ʧʨʦʮʝʩʩʳ ʨʝʘʣʴʥʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ [1], ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ: ʠʟ 

ʧʨʠʚʝʜʸʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʇʦʟʠʮʠʠ ʥʝ ʚʳʪʝʢʘʝʪ, ʙʫʜʪʦ ʚʣʠʷʥʠʷ ʧʣʘʥʝʪ ʠ ʟʚʸʟʜ 

ʥʘ ʟʝʤʥʳʝ ʧʨʦʮʝʩʩʳ ʥʝʚʦʟʤʦʞʥʳ ʚʦʚʩʝ, ʵʪʦ ʦʙʦʩʥʦʚʘʥʠʝ ʦʟʥʘʯʘʝʪ ʣʠʰʴ, ʯʪʦ ʚʣʠʷʥʠʷ 

ʧʣʘʥʝʪ ʠ ʟʚʸʟʜ ʥʘ ʟʝʤʥʳʝ ʧʨʦʮʝʩʩʳ ʨʝʘʣʴʥʦ  ʥʝʚʦʟʤʦʞʥʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ, ʩʠʣʦʚʳʤ 

ʩʧʦʩʦʙʦʤ. ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨ. 

ɺʘʣʝʨʠʡ ʅʠʢʦʣʘʝʚʠʯ ʉʤʠʨʥʦʚ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣ ʧʨʠʙʦʨ, ʢʦʪʦʨʳʡ ʨʝʛʠʩʪʨʠʨʫʝʪ 

ʟʘʤʝʪʥʳʝ ʚʣʠʷʥʠʷ ʧʣʘʥʝʪ ʠ ʟʚʸʟʜ ʥʘ ɿʝʤʣʝ, ʠ ʢʦʪʦʨʳʡ ʘʚʪʦʨ ʩʪʘʪʴʠ ʥʘʟʳʚʘʝʪ ʜʝʪʝʢʪʦʨʦʤ 

ʉʤʠʨʥʦʚʘ. ɺ ʜʝʪʝʢʪʦʨʝ ʉʤʠʨʥʦʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʣʯʦʢ ʥʘ ʤʘʛʥʠʪʥʦʡ ʧʦʜʫʰʢʝ, ʚʨʘʱʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʩʚʦʝʦʙʨʘʟʥʦʡ ʩʭʝʤʝ [2, 3]. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʝʙʝʩʥʳʭ ʪʝʣ ʠʟʤʝʥʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʦʣʯʢʘ. ʉʥʘʯʘʣʘ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʦʣʯʢʘ ʧʨʠ ʚʦʩʭʦʜʘʭ-ʟʘʢʘʪʘʭ, ʧʨʠ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ 

ʢʫʣʴʤʠʥʘʮʠʷʭ ʧʣʘʥʝʪ, ʧʨʠ ʩʦʝʜʠʥʝʥʠʷʭ ʧʣʘʥʝʪ ʩ ʉʦʣʥʮʝʤ, ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʉʦʣʥʮʘ ʚ ʪʦʯʢʠ 

ʨʘʚʥʦʜʝʥʩʪʚʠʷ. ʇʨʠ ʚʦʩʭʦʜʘʭ-ʟʘʢʘʪʘʭ ʠ ʢʫʣʴʤʠʥʘʮʠʷʭ ʧʣʘʥʝʪ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʦʣʯʢʘ 

ʠʟʤʝʥʷʣʘʩʴ ʥʘ  0.7-1.5%. ʕʪʦ ʠʟʤʝʥʝʥʠʝ ʫʜʝʨʞʠʚʘʣʦʩʴ ʚ ʪʝʯʝʥʠʠ ʢʨʘʪʢʦʛʦ ʧʨʦʤʝʞʫʪʢʘ 

ʚʨʝʤʝʥʠ, ʦʙʳʯʥʦ, 1,5-3 ʤʠʥʫʪʳ. ʉ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʟʘʧʠʩʷʤʠ ʫʢʘʟʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʨʘʙʦʪʘʭ [2, 3]. ɺʩʝ ʥʘʙʣʶʜʝʥʠʷ ʩ ʜʝʪʝʢʪʦʨʦʤ ʉʤʠʨʥʦʚʘ ʧʨʦʠʩʭʦʜʠʣʠ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʢʫʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʪʠʧʘ ʪʝʣʝʩʢʦʧʦʚ. ɿʘʤʝʪʥʳʝ ʚʣʠʷʥʠʷ ʟʚʸʟʜ ʥʘ 

ʟʝʤʥʳʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʧʦʢʘʟʘʪʴʩʷ ʥʝʚʝʨʦʷʪʥʳʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 2009 ʛʦʜʫ ʜʝʪʝʢʪʦʨ 

ʉʤʠʨʥʦʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʦʣʯʢʘ ʧʨʠ ʚʝʨʭʥʠʭ 

ʢʫʣʴʤʠʥʘʮʠʷʭ ʙʣʠʞʘʡʰʠʭ ʟʚʸʟʜ, ʥʘʧʨʠʤʝʨ, ʉʠʨʠʫʩʘ, ʟʚʝʟʜʳ ɝ Eri (HP 15197) ʠ ʟʚʝʟʜʳ Ŭ For 

(HP 14679A), ʠ ʧʨʠ ʚʝʨʭʥʠʭ ʢʫʣʴʤʠʥʘʮʠʷʭ ʜʘʣʸʢʠʭ ʛʘʣʘʢʪʠʢ, ʥʘʧʨʠʤʝʨ, ʪʫʤʘʥʥʦʩʪʠ 

ɸʥʜʨʦʤʝʜʳ ʠ ʛʘʣʘʢʪʠʢʠ NGC 1344 [3]. ʇʨʠʯʸʤ, ʚʦʟʜʝʡʩʪʚʠʷ ʟʚʸʟʜ ʠ ʛʘʣʘʢʪʠʢ ʥʘ ʚʦʣʯʦʢ 

ʉʤʠʨʥʦʚʘ ʥʝ ʙʳʣʠ ʥʠʯʪʦʞʥʳʤʠ. ʆʥʠ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʧʣʘʥʝʪ.  

ɽʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʟʚʝʟʜʳ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʦʣʯʢʘ ʉʤʠʨʥʦʚʘ ɤ 

ʚʦʟʨʘʩʪʘʝʪ ʦʪ ɤ1 ʜʦ ɤ2 ʟʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ŭt, ʪʦ ʵʥʝʨʛʠʷ ʚʨʘʱʝʥʠʷ ʚʦʣʯʢʘ ʉʤʠʨʥʦʚʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʥʝʢʦʪʦʨʫʶ ʚʝʣʠʯʠʥʫ  ŭE. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʟʠʮʠʝʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ 



38 

 

ʬʠʟʠʢʠ, ʵʥʝʨʛʠʷ ŭe ʟʚʝʟʜʳ, ʜʦʩʪʠʛʘʶʱʘʷ ʚʦʣʯʢʘ ʉʤʠʨʥʦʚʘ ʟʘ ʪʦʞʝ ʚʨʝʤʷ ŭt, ʠʩʯʝʟʘʶʱʝ ʤʘʣʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʥʝʨʛʠʝʡ ŭE ʠ ʥʝ ʠʛʨʘʝʪ ʥʠʢʘʢʦʡ ʨʦʣʠ. ʆʪʥʦʰʝʥʠʝ ŭE/ŭe ʥʝʩʣʦʞʥʦ ʦʮʝʥʠʪʴ, 

ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʠʩʭʦʜʷʱʠʡ ʦʪ ʟʚʝʟʜʳ ʧʦʪʦʢ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ W (ʙʦʣʦʤʝʪʨʠʯʝʩʢʘʷ 

ʩʚʝʪʠʤʦʩʪʴ), ʨʘʟʤʘʟʳʚʘʝʪʩʷ ʧʦ ʩʬʝʨʝ QST, ʨʘʜʠʫʩ ʢʦʪʦʨʦʡ RST ʨʘʚʝʥ ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʟʚʝʟʜʳ, ʘ 

ʝʸ ʮʝʥʪʨ O ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʚʝʟʜʦʡ
1
.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʥʝʨʛʠʷ ʚʦʣʯʢʘ ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʟʘ ʩʯʸʪ 

ʵʥʝʨʛʠʠ ʟʚʝʟʜʳ. ʊʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʦʪʢʫʜʘ ʙʝʨʸʪʩʷ ʵʥʝʨʛʠʷ ʚʦʣʯʢʘ ŭE, ʠ ʚ ʯʸʤ 

ʩʦʙʩʪʚʝʥʥʦ ʩʦʩʪʦʠʪ ʚʦʟʜʝʡʩʪʚʠʝ ʟʚʝʟʜʳ ʥʘ ʚʦʣʯʦʢ. ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʦ ʚʨʝʤʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʟʚʝʟʜʳ ʥʘ ʜʝʪʝʢʪʦʨ ʉʤʠʨʥʦʚʘ ʥʝ ʚʢʣʶʯʘʝʪʩʷ ʧʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ ʢ ʚʦʣʯʢʫ ʦʪ 

ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʧʨʦʮʝʩʩʦʚ, ʪʦ ʵʥʝʨʛʠʷ ŭE ʙʝʨʸʪʩʷ ʥʠʦʪʢʫʜʘ, ʯʪʦ 

ʠʩʢʣʶʯʝʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʜʝʡʩʪʚʠʝ ʟʚʝʟʜʳ ʥʘ ʜʝʪʝʢʪʦʨ ʉʤʠʨʥʦʚʘ ʚʢʣʶʯʘʝʪ ʧʝʨʝʢʘʯʢʫ 

ʵʥʝʨʛʠʠ ʢ ʚʦʣʯʢʫ ʦʪ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʧʨʦʮʝʩʩʦʚ. ɸʥʘʣʦʛʠʯʥʦ, ʝʩʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʟʚʝʟʜʳ ʩʢʦʨʦʩʪʴ ɤ ʫʙʳʚʘʝʪ ʦʪ ɤ1 ʜʦ ɤ2 ʟʘ ʚʨʝʤʷ ŭt, ʪʦ ʵʥʝʨʛʠʷ ʚʦʣʯʢʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ŭE, ʪʦ ʝʩʪʴ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʚʝʟʜʳ ʚʢʣʶʯʘʝʪʩʷ ʦʪʢʘʯʢʘ ʵʥʝʨʛʠʠ 

ʦʪ ʚʦʣʯʢʘ ʢ ʜʨʫʛʠʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ ʠʣʠ ʧʨʦʮʝʩʩʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʜʝʡʩʪʚʠʝ 

ʟʚʝʟʜʳ ʩʚʦʜʠʪʩʷ ʟʜʝʩʴ ʢ ʫʧʨʘʚʣʷʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʟʘʧʫʩʢʘʶʱʝʤʫ ʧʝʨʝʢʘʯʢʫ ʵʥʝʨʛʠʠ. 

ʊʦʛʜʘ ʛʜʝ ʞʝ ʥʘʭʦʜʠʪʩʷ ʨʝʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ŭE? ʉʨʝʜʠ ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʣʠ 

ʧʦʛʣʦʪʠʪʝʣʝʡ ʵʥʝʨʛʠʠ ŭE ʥʘʭʦʜʠʪʩʷ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʚʨʘʱʝʥʠʷ ʚʦʣʯʢʘ - 

ʦʙʳʢʥʦʚʝʥʥʘʷ ʙʘʪʘʨʝʡʢʘ, ʧʠʪʘʶʱʘʷ ʤʠʢʨʦʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʚʨʘʱʘʶʱʠʡ ʚʦʣʯʦʢ ʚ ʜʝʪʝʢʪʦʨʝ 

ʉʤʠʨʥʦʚʘ. ʕʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʵʣʝʢʪʨʦʣʠʪ ʷʚʣʷʝʪʩʷ ʞʠʜʢʦʩʪʴʶ, ʘ ʞʠʜʢʦʩʪʠ 

ʠʟʤʝʥʷʶʪ ʩʚʦʠ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʧʣʘʥʝʪ ʠ ʟʚʸʟʜ [4]. ʕʪʠ ʠʟʤʝʥʝʥʠʷ, 

ʚʠʜʠʤʦ, ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʳ ʧʨʠ ʨʳʚʢʘʭ ʚʝʣʠʯʠʥʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ 

ʩʧʝʮʠʘʣʴʥʦ ʚ ʜʝʪʝʢʪʦʨʝ ʉʤʠʨʥʦʚʘ. ʂʘʢ ʨʘʩʩʢʘʟʳʚʘʣ ʘʚʪʦʨʫ ʩʘʤ ɺʘʣʝʨʠʡ ʅʠʢʦʣʘʝʚʠʯ, 

ʙʘʪʘʨʝʡʢʠ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʝʛʦ ʜʝʪʝʢʪʦʨʝ ï ʜʘʣʝʢʦ ʥʝ ʧʨʠ ʚʩʷʢʦʡ ʙʘʪʘʨʝʡʢʝ 

ʧʨʦʠʩʭʦʜʠʣʘ ʨʝʛʠʩʪʨʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝʙʝʩʥʳʭ ʪʝʣ. ʀʟʤʝʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʳʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ ʧʦʜ ʚʣʠʷʥʠʷʤʠ ʥʝʙʝʩʥʳʭ ʪʝʣ, ʦʟʥʘʯʘʣʦ ʙʳ 

ʫʯʘʩʪʠʝ ʧʦʩʣʝʜʥʠʭ ʚ ʫʧʨʘʚʣʝʥʠʠ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ɺʳʜʘʶʱʠʡʩʷ ʘʩʪʨʦʬʠʟʠʢ ʅ.ɸ. ʂʦʟʳʨʝʚ ʩʯʠʪʘʣ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ I ʟʚʝʟʜʳ ʠʟʤʝʥʷʝʪ 

ʵʥʝʨʛʠʶ ʟʝʤʥʦʛʦ ʦʙʲʝʢʪʘ ʟʘ ʩʯʸʪ ʧʝʨʝʜʘʯʠ ʝʤʫ ʵʥʝʨʛʠʠ ʦʪ ʟʚʝʟʜʳ, ʪʦ ʝʩʪʴ ʦʥ ʩʯʠʪʘʣ, ʯʪʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʟʚʸʟʜ ʥʘ ɿʝʤʣʶ ʧʨʦʠʩʭʦʜʠʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ, ʩʠʣʦʚʳʤ ʩʧʦʩʦʙʦʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʅ.ɸ. ʂʦʟʳʨʝʚ ʦʙʥʘʨʫʞʠʣ ʤʛʥʦʚʝʥʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʟʚʝʟʜʳ, ʯʪʦ ʚ ʢʦʨʥʝ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʉʊʆ), ʝʩʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʧʝʨʝʥʦʩʠʪ 

ʵʥʝʨʛʠʶ. ɼʘʙʳ ʢʘʢ-ʪʦ ʧʨʝʦʜʦʣʝʪʴ ʚʦʟʥʠʢʰʝʝ ʧʨʦʪʠʚʦʨʝʯʠʝ, ʅ.ɸ. ʂʦʟʳʨʝʚ ʚʳʜʚʠʥʫʣ 

ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʛʠʧʦʪʝʟʫ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʵʥʝʨʛʠʶ ʧʝʨʝʥʦʩʠʪ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʧʣʦʪʥʦʩʪʴ 

ʚʨʝʤʝʥʠ, ʢʘʢʦʚʘʷ, ʢʘʢ ʠ ʩʘʤʦ ʚʨʝʤʷ, ʤʛʥʦʚʝʥʥʦ ʧʨʦʥʠʟʳʚʘʝʪ ʚʩʶ ɺʩʝʣʝʥʥʫʶ, ʘ ʧʨʠ 

ʠʟʤʝʥʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʝʣʝʥʠʝ ʠʣʠ ʧʦʛʣʦʱʝʥʠʝ ʵʥʝʨʛʠʠ ʚʨʝʤʝʥʝʤ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʠ ʅ.ɸ. ʂʦʟʳʨʝʚʘ ʥʘʟʳʚʘʶʪ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʧʝʨʝʥʦʩʘ ʵʥʝʨʛʠʠ ʠ ʚʦʟʜʝʡʩʪʚʠʡ 

çʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʦ ʚʨʝʤʝʥʥʦʤ ʘʩʧʝʢʪʝè [5]. ʊʦʛʜʘ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʟʚʝʟʜʳ, ʘ ʠʤʝʥʥʦ, ʝʸ 

ʵʥʝʨʛʠʷ, ʧʝʨʝʥʦʩʠʤʘʷ ʈɺɸ, ʤʛʥʦʚʝʥʥʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʩʪʠʛʘʝʪ ʚʩʝ ʪʦʯʢʠ ɺʩʝʣʝʥʥʦʡ.  ʊʘʢ 

ʞʝ ʅ.ɸ. ʂʦʟʳʨʝʚ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʥʠʢʘʢʦʝ ʧʦʣʝ ʥʝ ʧʝʨʝʜʘʸʪ ʚʦʟʜʝʡʩʪʚʠʷ I ʟʚʸʟʜ, ʧʦʩʢʦʣʴʢʫ 

ʵʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʧʝʨʝʜʘʶʪ ʠʤʧʫʣʴʩ, ʯʪʦ ʙʝʟʫʩʣʦʚʥʦ ʚʝʨʥʦ, ʝʩʣʠ ʩʯʠʪʘʪʴ ʧʦʣʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʥʠʤʘʪʝʣʴʥʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʚʝʟʜʳ ʥʘ ʧʨʠʤʝʨʝ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʚʦʣʯʢʦʤ ʉʤʠʨʥʦʚʘ. ɼʣʷ ʧʨʦʩʪʦʪʳ ʙʫʜʝʤ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʚʦʣʯʦʢ ʜʠʩʢʦʤ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʣʫʯʫ ʦʪ ʟʚʝʟʜʳ. ʉʫʤʤʘʨʥʳʡ ʧʦʪʦʢ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʟʚʝʟʜʳ W 

ʨʘʟʤʘʟʳʚʘʝʪʩʷ ʧʦ ʧʣʦʱʘʜʠ    4 Ὕ  ʩʬʝʨʳ QST. ʃʫʯʠʩʪʘʷ ʵʥʝʨʛʠʷ ʟʚʝʟʜʳ ŭe, ʜʦʩʪʠʛʘʶʱʘʷ 

                                                 
1
 ʂʘʞʜʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ, ʨʘʙʦʪʘʶʱʠʡ ʩ ʜʝʪʝʢʪʦʨʦʤ ʉʤʠʨʥʦʚʘ, ʤʦʞʝʪ ʦʮʝʥʠʪʴ ʚʝʣʠʯʠʥʫ N ſ |ŭE|/ŭe ʧʦ 

ʬʦʨʤʫʣʝ   N = mRST
2
|ɤ2

2
 ï ɤ1

2
|/(Wŭt), ʛʜʝ m ï ʤʘʩʩʘ ʚʦʣʯʢʘ. ɿʜʝʩʴ ʚʦʣʯʦʢ ʘʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʜʠʩʢʦʤ ʠ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʧʦʛʣʦʱʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʤʝʞʟʚʸʟʜʥʦʡ ʩʨʝʜʝ. ɺ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩʪʘʪʴʷʭ ʘʚʪʦʨʫ ʫʜʘʣʦʩʴ ʥʘʡʪʠ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ɤ1, ɤ2, ŭt  ʠ ʧʦʪʦʤʫ ʦʮʝʥʠʪʴ N ʧʦ ɻʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʪʦʣʴʢʦ ʜʣʷ ʩʘʤʦʡ ʙʣʠʟʢʦʡ 

ʟʚʝʟʜʳ ï ʉʠʨʠʫʩʘ (ʩʤ. ʧʨʘʚʫʶ ʯʘʩʪʴ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩ. 14 ʜʦʢʣʘʜʘ [3]). ɽʩʣʠ ʧʦʣʦʞʠʪʴ m = 0,1 ʢʛ, ʪʦ ʚʝʣʠʯʠʥʘ ŭe ʚ 

ʤʠʣʣʠʦʥ ʜʚʝʩʪʠ ʪʳʩʷʯ ʨʘʟ ʤʝʥʴʰʝ ŭE. ɽʩʣʠ ʤʳʩʣʝʥʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʉʠʨʠʫʩ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʙʣʠʞʘʡʰʝʡ ʟʚʝʟʜʳ 

ʈʠʛʝʣʴ (ʩʦʟʚʝʟʜʠʝ ʆʨʠʦʥʘ), ʪʦ ʚʝʣʠʯʠʥʘ ŭe ʚ 12 ʤʠʣʣʠʘʨʜʦʚ ʨʘʟ ʙʳʣʘ ʙʳ ʤʝʥʴʰʝ ŭE (ʧʨʠ ʪʝʭ ʞʝ ʧʘʨʘʤʝʪʨʘʭ m, 

ɤ1, ɤ2, ŭt), ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʜʘʣʴʥʠʭ ʟʚʸʟʜʘʭ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ. 
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ʚʦʣʯʢʘ ʟʘ ʚʨʝʤʷ ŭt ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʣʫʯʘʤ ʦʪ ʟʚʝʟʜʳ ʠ ʨʘʚʥʘ ŭe =sWŭt/4 Ὕ , ʛʜʝ s ï 

ʧʣʦʱʘʜʴ ʜʠʩʢʘ ʚʦʣʯʢʘ. ʀ ʥʘʦʙʦʨʦʪ, ʩʫʤʤʘʨʥʫʶ ʣʫʯʠʩʪʫʶ ʵʥʝʨʛʠʶ ʟʚʝʟʜʳ E = Wŭt, 

ʠʩʧʫʩʢʘʝʤʫʶ ʟʚʝʟʜʦʡ ʠ ʜʦʩʪʠʛʘʶʱʫʶ ʩʬʝʨʫ QST ʟʘ ʚʨʝʤʷ ŭt, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 

                                                      E = Wŭt= 4 Ὕ  Ὡ/ s,              (1)‏ 

ʝʩʣʠ ʠʟʚʝʩʪʥʘ ʚʝʣʠʯʠʥʘ ŭe. ʆʜʥʘʢʦ, ʥʝʧʦʥʷʪʥʦ ʠ ʥʝʠʟʚʝʩʪʥʦ ʢʘʢʘʷ ʠʤʝʥʥʦ ʵʥʝʨʛʠʷ 

ŭEʈɺɸ ʜʦʩʪʠʛʘʝʪ ʚʦʣʯʢʘ ʟʘ ʚʨʝʤʷ ŭt ʤʝʪʦʜʦʤ çʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʥʦʤ ʘʩʧʝʢʪʝ (ʈɺɸ)è. 

ʇʦʩʢʦʣʴʢʫ ʵʥʝʨʛʠʷ ʧʝʨʝʜʘʸʪʩʷ ʤʝʪʦʜʦʤ ʈɺɸ ʤʛʥʦʚʝʥʥʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦ ʚʩʝ ʪʦʯʢʠ 

ɺʩʝʣʝʥʥʦʡ, ʪʦ ʦʥʘ ʤʛʥʦʚʝʥʥʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝʜʘʸʪʩʷ ʠ ʚʦ ʚʩʝ ʪʦʯʢʠ ʩʬʝʨʳ QST. ɺ ʩʠʣʫ 

ʨʘʚʥʦʧʨʘʚʥʦʩʪʠ ʚʩʝʭ ʪʦʯʝʢ ʩʬʝʨʳ QST, ʥʘ ʣʶʙʫʶ ʤʘʣʝʥʴʢʫʶ ʧʣʦʱʘʜʴ s ʩʬʝʨʳ QST ʤʝʪʦʜʦʤ 

ʈɺɸ ʧʝʨʝʜʘʸʪʩʷ ʟʘ ʚʨʝʤʷ ŭt ʦʜʠʥʘʢʦʚʘʷ ʵʥʝʨʛʠʷ ŭEʈɺɸ. ʇʦʪʦʤʫ, ʟʥʘʷ ŭEʈɺɸ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ 

ʩʫʤʤʘʨʥʫʶ ʵʥʝʨʛʠʶ    ʟʚʝʟʜʳ ɽʈɺɸ, ʧʝʨʝʜʘʚʘʝʤʫʶ ʟʚʝʟʜʦʡ ʥʘ ʚʩʶ ʩʬʝʨʫ QST ʤʝʪʦʜʦʤ ʈɺɸ ʟʘ 

ʚʨʝʤʷ ŭt  

                                         ɽʈɺɸ = 4 Ὕ  ŭEʈɺɸ/s. (2) 

ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʝʝ. ɽʩʣʠ ʵʥʝʨʛʠʷ ŭEʈɺɸ, ʜʦʩʪʠʛʘʶʱʘʷ ʚʦʣʯʦʢ ʉʤʠʨʥʦʚʘ ʟʘ 

ʚʨʝʤʷ ŭt ʤʝʪʦʜʦʤ ʈɺɸ, ʥʝ ʧʨʝʚʳʰʘʝʪ ŭe, ʪʦ,  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʟʠʮʠʝʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ 

ʬʠʟʠʢʠ, ʵʥʝʨʛʠʷ ŭEʈɺɸ, ʚʤʝʩʪʝ ʩ ŭe, ʠʩʯʝʟʘʶʱʝʝ ʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʤʝʥʝʥʠʝʤ ʵʥʝʨʛʠʠ 

ʚʦʣʯʢʘ ŭE ʠ ʥʝ ʠʛʨʘʝʪ ʥʠʢʘʢʦʡ ʨʦʣʠ. ɽʩʣʠ ʞʝ ʵʥʝʨʛʠʷ ŭEʈɺɸ ʩʨʘʚʥʠʤʘ ʩ ʵʥʝʨʛʠʝʡ  ŭE ʠʣʠ 

ʨʘʚʥʘ ʝʡ (ʪʘʢ ʯʪʦ ʵʥʝʨʛʠʷ ŭEʈɺɸ ʩʧʦʩʦʙʥʘ ʨʝʘʣʴʥʦ ʟʘʤʝʪʥʦ ʠʟʤʝʥʠʪʴ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 

ʚʦʣʯʢʘ), ʪʦ ʠʟ ʩʨʘʚʥʝʥʠʷ ʬʦʨʤʫʣ (1) ʠ (2) ʚʠʜʥʦ, ʯʪʦ ʪʦʛʜʘ ʩʫʤʤʘʨʥʘʷ ʣʫʯʠʩʪʘʷ ʵʥʝʨʛʠʷ 

ʟʚʝʟʜʳ E ʠʩʯʝʟʘʶʱʝʝ ʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʦʡ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʝʡ ʟʚʝʟʜʳ ɽʈɺɸ, 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʟʚʝʟʜʦʡ ʤʝʪʦʜʦʤ ʈɺɸ ʇʦʩʣʝʜʥʝʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʨʝʘʣʴʥʳʤ. ʇʦʪʦʤʫ ʤʦʜʝʣʴ 

ʩ ʤʛʥʦʚʝʥʥʳʤ ʧʝʨʝʥʦʩʦʤ ʵʥʝʨʛʠʠ ʧʣʦʪʥʦʩʪʴʶ ʚʨʝʤʝʥʠ ʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʩʦʩʪʦʷʥʠʡ ʟʝʤʥʳʭ 

ʦʙʲʝʢʪʦʚ ʟʘ ʩʯʸʪ ʵʥʝʨʛʠʠ ʟʚʸʟʜ ʪʘʢʞʝ  ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʨʝʘʣʴʥʦʡ. ʆʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʝʩʣʠ 

ʙʳ ʵʪʦ ʙʳʣʦ ʪʘʢ, ʘ ʟʚʸʟʜ ʤʠʨʠʘʜʳ, ʪʦ ʟʚʸʟʜʳ ʦʙʦʛʨʝʚʘʣʠ ʙʳ ɿʝʤʣʶ. ɽʩʣʠ ʵʥʝʨʛʠʷ ŭEʈɺɸ 

ʧʝʨʝʜʘʸʪʩʷ ʥʝ ʚʦʣʯʢʫ, ʘ ʥʝʢʦʝʤʫ ʠʥʦʤʫ ʵʣʝʤʝʥʪʫ ʜʝʪʝʢʪʦʨʘ ʉʤʠʨʥʦʚʘ, ʥʘʧʨʠʤʝʨ, ʠʩʪʦʯʥʠʢʫ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʪʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʫʩʣʦʞʥʠʪʩʷ, ʥʦ ʩʫʪʴ ʥʝ ʠʟʤʝʥʠʪʩʷ. ʇʫʩʪʴ ʪʝʧʝʨʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʴ ʩ ʢʘʢʠʤ ʫʛʦʜʥʦ ʜʨʫʛʠʤ ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ ʥʝʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ 

ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ŭEɻʀʇ ʦʪ ʟʚʝʟʜʳ ʢ ʚʦʣʯʢʫ, ʘ ʪʦʯʢʠ ʩʬʝʨʳ QST ʦʩʪʘʶʪʩʷ ʨʘʚʥʦʧʨʘʚʥʳʤʠ.  

ʊʦʛʜʘ ʬʦʨʤʫʣʳ (1), (2) ʦʩʪʘʶʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤʠ ʩ ʟʘʤʝʥʦʡ ʚ ʥʠʭ ŭEʈɺɸ ʥʘ ŭEɻʀʇ, ʘ ʚʤʝʩʪʝ ʩ 

ʵʪʠʤ ʦʩʪʘʸʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤ ʠ ʚʳʚʦʜ ʦ ʥʝʨʝʘʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʰʝʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ. ʋʢʘʟʘʥʥʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʧʨʝʢʨʘʩʥʦ 

ʧʨʝʦʜʦʣʝʚʘʪʴ ʟʘʧʨʝʪ ʉʊʆ ʥʘ ʧʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʥʦ ʥʝ ʧʨʝʦʜʦʣʝʚʘʶʪ ʥʝʨʝʘʣʴʥʦʩʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚʦʟʜʝʡʩʪʚʠʡ ʟʚʸʟʜ ʥʘ ʟʝʤʥʳʝ ʦʙʲʝʢʪʳ
2
, ʢʘʢ ʥʘ ʪʦ ʠ ʫʢʘʟʳʚʘʝʪ 

ʇʦʟʠʮʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʇʦʪʦʤʫ, ʠʩʭʦʜʷ ʠʟ ʠʩʯʝʟʘʶʱʝʡ ʤʘʣʦʩʪʠ ʵʥʝʨʛʠʠ ŭe ʧʣʘʥʝʪʳ 

ʠʣʠ ʟʚʝʟʜʳ, ʜʦʩʪʠʛʘʶʱʝʡ ʟʝʤʥʦʛʦ ʦʙʲʝʢʪʘ,  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʤʝʥʝʥʠʝʤ ʵʥʝʨʛʠʠ ʟʝʤʥʦʛʦ 

ʦʙʲʝʢʪʘ ŭE ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʪʦʡ ʧʣʘʥʝʪʳ ʠʣʠ ʟʚʝʟʜʳ, ʘʚʪʦʨ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ: ʧʣʘʥʝʪʳ ʠ 

ʟʚʸʟʜʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʟʝʤʥʳʝ ʦʙʲʝʢʪʳ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʢʘʢ ʪʦ ʦʧʠʩʘʥʦ ʥʘ ʧʨʠʤʝʨʝ ʚʳʰʝ. ʈʘʟʫʤʝʝʪʩʷ, ʘʥʘʣʦʛʠʯʥʦʝ ʚʝʨʥʦ ʠ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʵʥʝʨʛʠʷ 

ʥʝʢʦʪʦʨʦʛʦ ʧʝʨʝʜʘʪʯʠʢʘ, ʜʦʩʪʠʛʘʶʱʘʷ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʘ, ʥʠʯʪʦʞʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʵʥʝʨʛʠʠ ʦʙʲʝʢʪʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʝʨʝʜʘʪʯʠʢʘ, ʪʦ ʝʩʪʴ, ʤʳ ʥʘʙʣʶʜʘʝʤ 

ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʨʝʜʘʪʯʠʢʘ, ʥʘʧʨʠʤʝʨ, ʚʦ ʤʥʦʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʢʨʘʡʥʝ ʤʘʣʦʤʦʱʥʳʭ ʧʝʨʝʜʘʪʯʠʢʦʚ ʥʝʢʠʭ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ 

ʨʘʩʩʪʦʷʥʠʷʭ ʚ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ, ʩʢʘʞʝʤ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʚʣʠʷʥʠʷʤ ʥʘ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1450 ʢʠʣʦʤʝʪʨʦʚ (ʧʨʦʝʢʪ ɺʪʦʨʘʷ ʬʠʟʠʢʘ) [6, 7].  

                                                 
2
 ʉʶʜʘ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʛʠʧʦʪʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʫʞʝ ʤʥʦʛʦ ʣʝʪ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʥʘʰʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʚʸʨʥʫʪʦ ʚ ʤʘʣʝʥʴʢʠʡ çʢʘʪʫʰʝʢè, ʚ ʧʨʝʜʝʣʝ ʚ ʪʦʯʢʫ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʠʟʤʝʨʝʥʠʡ, ʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʦʪ ʟʚʝʟʜʳ ʚʳʭʦʜʠʪ ʠʟ ʥʘʰʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠ ʟʘʪʝʤ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʥʘʰʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʩʠʛʥʘʣʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʥʦ ʟʘ ʩʯʸʪ 

ʩʪʷʥʫʪʦʩʪʠ ʥʘʰʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʪʦʯʢʫ, ʠʣʠ ʧʦʯʪʠ ʚ ʪʦʯʢʫ, ʵʥʝʨʛʠʷ ʤʛʥʦʚʝʥʥʦ, ʠʣʠ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦ, 

ʧʝʨʝʥʦʩʠʪʩʷ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʥʘʰʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɿʜʝʩʴ ʪʘʢ ʞʝ ʧʨʝʦʜʦʣʝʥ ʪʦʣʴʢʦ ʟʘʧʨʝʪ ʉʊʆ ʥʘ ʧʨʝʚʳʰʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʥʦ ʥʝ ʙʦʣʝʝ ʪʦʛʦ. 
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ʅʝʤʳʩʣʠʤʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦʙʳ ʵʥʝʨʛʠʷ, ʧʨʠʭʦʜʷʱʘʷ ʢ ʚʦʣʯʢʫ ʉʤʠʨʥʦʚʘ, 

ʥʘʧʨʠʤʝʨ, ʦʪ ʜʘʣʸʢʦʡ ʛʘʣʘʢʪʠʢʠ, ʫʜʘʣʸʥʥʦʡ ʥʘ ʤʠʣʣʠʦʥʳ ʩʚʝʪʦʚʳʭ ʣʝʪ, ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʘ, 

ʜʘʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʭʦʪʴ ʢʘʢʦʝ-ʪʦ ʫʧʨʘʚʣʷʶʱʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʣʯʦʢ 

ʉʤʠʨʥʦʚʘ, ʯʪʦ ʩʥʦʚʘ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʇʦʟʠʮʠʝʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʫʢʠ. ʆʜʥʘʢʦ, ʧʨʠʦʨʠʪʝʪ ʠʤʝʝʪ 

ʵʢʩʧʝʨʠʤʝʥʪ, ʘ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʣʸʢʠʝ ʛʘʣʘʢʪʠʢʠ ʚʩʸ-ʪʘʢʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ 

ʚʦʣʯʦʢ ʉʤʠʨʥʦʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʣʸʢʠʝ ʥʝʙʝʩʥʳʝ ʪʝʣʘ ʚʦʟʜʝʡʩʪʚʫʶʪ ʢʘʢʠʤ-ʪʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʳʤ ʩʧʦʩʦʙʦʤ, ʢʦʪʦʨʳʡ ʧʦ ʣʦʛʠʢʝ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʙʝʟʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 

ʩʧʦʩʦʙʦʤ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɺ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʝʦʨʠʠ ʧʦʣʷ ʦ ʧʝʨʝʥʦʩʝ 

ʚʦʟʜʝʡʩʪʚʠʡ ʧʦʣʷʤʠ, ʙʝʟʵʥʝʨʛʝʝʪʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʨʝʥʦʩʷʪʩʷ ʙʝʟʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

(ʙʳʪʴ ʤʦʞʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ) ʧʦʣʷʤʠ
3
. ʇʨʠ ʵʪʦʤ ʟʘʧʨʝʪ ʉʊʆ ʥʘ ʩʚʝʨʭʩʚʝʪʦʚʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʥʠʤʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ [1]. ɸ ʦʪʩʫʪʩʪʚʠʝ ʧʝʨʝʜʘʯʠ ʠʤʧʫʣʴʩʘ 

ʦʪ ʜʘʣʸʢʠʭ ʥʝʙʝʩʥʳʭ ʪʝʣ ʟʝʤʥʦʤʫ ʦʙʲʝʢʪʫ ʧʨʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, ʢʦʪʦʨʦʝ ʩʤʫʪʠʣʦ ʅ.ɸ. 

ʂʦʟʳʨʝʚʘ, ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ, ʪʘʢ ʢʘʢ ʙʝʟʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʣʷ ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʤʦʛʫʪ 

ʧʝʨʝʥʦʩʠʪʴ ʠʤʧʫʣʴʩ. ʉʢʘʟʘʥʥʦʝ ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ ʧʨʠʚʳʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʇʦʪʦʤʫ 

ʥʘʫʯʥʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ, ʚ ʩʚʦʸʤ ʙʦʣʴʰʠʥʩʪʚʝ, ʩʪʦʡʢʦ ʩ ʧʦʨʦʛʘ ʦʪʨʠʮʘʝʪ ʙʝʟʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʦʣʷ, ʠʛʥʦʨʠʨʫʷ ʣʦʛʠʢʫ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʬʘʢʪʳ. ʅʦ, ʢʦʛʜʘ ʙʫʜʝʪ ʚʩʢʨʳʪ 

ʤʝʭʘʥʠʟʤ ʙʝʟʵʥʝʨʛʝʪʠʯʝʩʢʠʭ (ʙʳʪʴ ʤʦʞʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ) ʚʦʟʜʝʡʩʪʚʠʡ ʬʠʟʠʯʝʩʢʠʭ ʪʝʣ, 

ʙʫʜʝʪ ʜʘʥ ʤʦʱʥʳʡ ʠʤʧʫʣʴʩ ʨʘʟʚʠʪʠʶ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. 
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3
  ɸʚʪʦʨ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʥʝʟʘʚʠʩʠʤʦ ʧʨʠʰʸʣ ʢ ʚʳʚʦʜʫ ʦ ʙʝʟʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʣʷʭ ʠ ʚʦʟʜʝʡʩʪʚʠʷʭ ʚ 

2003 ʛʦʜʫ [8], ʥʝ ʟʥʘʷ ʦ ʮʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʉ. ʕ. ʐʥʦʣʷ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʛʨʫʧʧʳ ʉ.ʕ. ʐʥʦʣʷ [9,10] 

ʠʩʩʣʝʜʫʶʪʩʷ  ʠʟʤʝʥʝʥʠʷ ʛʠʩʪʦʛʨʘʤʤ G ʩʢʦʨʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʘʟʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠ ʨʘʟʥʦʡ 

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʩʪʠ ï ʦʪ  ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʨʘʩʧʘʜʦʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʜʦ ʰʫʤʦʚ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʘʥʪʝʥʥʘʭ ï ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʥʝʙʝʩʥʳʭ ʪʝʣ. ʀʟʤʝʥʝʥʠʷ  ʛʠʩʪʦʛʨʘʤʤ G ʦʢʘʟʳʚʘʶʪʩʷ ʩʠʥʭʨʦʥʥʦ ʩʭʦʜʥʳʤʠ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʩʪʠ ʫʧʦʤʷʥʫʪʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʦʨʦʢ ʧʦʨʷʜʢʦʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʚʳʷʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʙʝʩʥʳʭ ʪʝʣ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʵʥʝʨʛʠʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʠ 

ʵʥʝʨʛʠʝʡ ʧʨʦʮʝʩʩʦʚ. ʇʦ ʤʥʝʥʠʶ ʉ.ʕ. ʐʥʦʣʷ, ʠʟʤʝʥʝʥʠʷ ʬʦʨʤ ʛʠʩʪʦʛʨʘʤʤ G ʧʦʨʦʞʜʘʶʪʩʷ ʬʣʶʢʪʫʘʮʠʷʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʝʝ ʝʩʪʴ ʝʜʠʥʩʪʚʝʥʥʦʝ ʦʙʱʝʝ ʜʣʷ ʩʪʦʣʴ ʨʘʟʥʦʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ [9]. ʉ.ʕ. 

ʐʥʦʣʴ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʚʘʞʥʳʡ ʬʘʢʪ ï ʥʘ ʙʝʟʵʥʝʨʛʝʪʠʯʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʦʟʜʝʡʩʪʚʠʡ [10]: 

çéɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʡ ʵʥʝʨʛʠʠ ʚ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʧʨʦʮʝʩʩʘʭ ʩʦʩʪʘʚʣʷʝʪ ʜʝʩʷʪʢʠ ʧʦʨʷʜʢʦʚ. ʆʪʩʶʜʘ ʷʩʥʦ, ʯʪʦ 

çʚʥʝʰʥʷʷ ʩʠʣʘè, ʚʳʟʳʚʘʶʱʘʷ ʩʠʥʭʨʦʥʥʫʶ ʩʤʝʥʫ ʬʦʨʤ ʛʠʩʪʦʛʨʘʤʤ, ʠʤʝʝʪ ʥʝ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫè. 
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The illustrative example of the control actions of the heavenly bodies is demonstrated. The simplest energy assessment 

indicates that the energy change of the earthly object under the influence of the stars can not be at the expense of the 

star energy transferred to the earthly object by the hypothetical time density (hypothesis N. A. Kozyrev) or by some 

other hypothetical way. In result it is confirmed that the planets and the stars can influence to earthly objects only by 

means of the energy-free control actions carried by the energy-free (may be by informational) fields. The disclosure of 

the energy-free action mechanism remains the most important task. The foregoing relates and to the experiments of 

"Second Physics" project when the experimenters affect by the extremely low power generators of some 

nonelectromagnetic fields over very long distances. 
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ɺ ʨʘʙʦʪʝ ʧʨʦʜʦʣʞʝʥʦ ʨʘʟʚʠʪʠʝ ʠʟʣʦʞʝʥʥʦʡ ʚ [1] ʢʦʥʮʝʧʮʠʠ ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʚ ʎʅʉ - ʢʣʝʪʦʯʥʦʛʦ ʠ ʧʦʣʝʚʦʛʦ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʠʥʳʭ 

ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʚʝʩʪʠ ʠʟ ʩʦʩʪʦʷʥʠʷ ʩʪʘʛʥʘʮʠʠ ʦʨʪʦʜʦʢʩʘʣʴʥʫʶ ʥʘʫʢʫ, ʦʙʨʝʤʝʥʸʥʥʫʶ ʭʦʨʦʰʦ 

ʠʟʚʝʩʪʥʳʤʠ ʥʝʨʝʰʘʝʤʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ.  

ʄʦʜʝʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʘʪʫʩ ʬʝʥʦʤʝʥʘ 

ʧʦʜʩʦʟʥʘʥʠʷ: ʧʦʜʩʦʟʥʘʥʠʝ ʷʚʣʷʝʪʩʷ ʘʚʪʦʥʦʤʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʬʝʥʦʤʝʥʘ ʧʩʠʭʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʌʝʥʦʤʝʥ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ - ʘʪʨʠʙʫʪ ʬʝʥʦʤʝʥʘ ʧʦʜʩʦʟʥʘʥʠʷ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ ʦʩʥʦʚʘʥʦ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ (ʉʉʇ) ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʅɻʂ), ʩ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʤʠ ʩʧʠʥʦʚʳʤʠ 

ʧʦʣʷʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ.  

ʉʦʩʪʦʷʥʠʝ ʉʉʇ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʅɻʂ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʚʭʦʜʳ ʥʝʡʨʦʥʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʅɻʂ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʩʪʫʧʘʶʱʝʡ 

ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʦ ʧʦʣʝʚʦʤʫ ʢʘʥʘʣʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʛʣʠʘʣʴʥʫʶ ʢʣʝʪʢʫ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʠʥʘʧʪʠʯʝʩʢʠʡ ʚʭʦʜ ʅɻʂ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʚ ʛʣʠʘʣʴʥʦʡ 

ʢʣʝʪʢʝ ʢʦʣʠʯʝʩʪʚʘ ʠʦʥʦʚ ʢʘʣʠʷ ï ʢʣʝʪʢʘ ʜʝʧʦʣʷʨʠʟʫʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʝʸ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʉʉʇ ʛʣʠʘʣʴʥʦʡ ʢʣʝʪʢʠ ʚʦʟʨʘʩʪʘʝʪ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʨʝʧʦʣʷʨʠʟʘʮʠʠ ï ʦʙʨʘʪʥʦʛʦ ʚʳʭʦʜʘ ʠʦʥʦʚ ʢʘʣʠʷ ʠʟ ʛʣʠʘʣʴʥʦʡ ʢʣʝʪʢʠ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʚʝʣʠʯʠʥʳ ʧʦʩʪʫʧʠʚʰʝʡ 

ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʣʝʚʦʡ ʵʥʛʨʘʤʤʳ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʧʘʤʷʪʠ. 

ʆʧʠʩʘʥ ʤʝʭʘʥʠʟʤ ʧʝʨʝʢʦʜʠʨʦʚʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʝʸ ʧʝʨʝʥʦʩʝ ʩ ʢʣʝʪʦʯʥʦʛʦ ʫʨʦʚʥʷ "ʙʠʦʢʦʤʧʴʶʪʝʨʘ ʩʦʟʥʘʥʠʷ" 

ʥʘ ʧʦʣʝʚʦʡ ʫʨʦʚʝʥʴ. ʆʧʠʩʘʥ ʤʝʭʘʥʠʟʤ ʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʢʣʝʪʦʯʥʦʛʦ ʫʨʦʚʥʷ "ʙʠʦʢʦʤʧʴʶʪʝʨʘ ʩʦʟʥʘʥʠʷ" 

ʥʘ ʧʦʣʝʚʦʡ ʫʨʦʚʝʥʴ. 

 

 

1. ʂʨʠʟʠʩ ʦʨʪʦʜʦʢʩʘʣʴʥʦʡ ʥʘʫʢʠ 

 

1.1. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʥʘʫʢʘ ï ʠʩʪʦʢʠ ʩʪʘʛʥʘʮʠʠ  

 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʰʘʪʢʦʡ ʜʦʛʤʝ, ʧʨʠʰʝʜʰʝʡ ʠʟ ʜʘʣʸʢʦʛʦ 

ʧʨʦʰʣʦʛʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʥʝʨʚʥʘʷ ʢʣʝʪʢʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʝʜʠʥʠʮʝʡ, 

ʨʝʘʣʠʟʫʶʱʝʡ ʚʩʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʭʦʜʷʱʠʭ ʚ ʎʅʉ ʧʨʦʮʝʩʩʦʚ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠʥʜʠʚʠʜʘ - ʦʩʦʟʥʘʥʠʷ, ʤʳʰʣʝʥʠʷ, ʧʘʤʷʪʠ, ʷʩʥʦʚʠʜʝʥʠʷ, ʧʨʝʜʚʠʜʝʥʠʷ, ʘʥʘʣʠʟʘ, ʜʝʜʫʢʮʠʠ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ʅʝʫʚʝʨʝʥʥʦʩʪʴ ʚ ʜʦʛʤʝ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʣʥʘʷ ʙʝʩʧʦʤʦʱʥʦʩʪʴ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʝʥʘ ʚ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ɺ.ɺ. 

ʐʫʣʴʛʦʚʩʢʠʤ ï ʜʦʢʪʦʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʦʤ, ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ɺʳʩʰʝʡ 

ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄɻʋ. ʆʥ ʧʠʰʝʪ: "ʉʦʟʥʘʥʠʝ ʠ ʜʨʫʛʠʝ ʧʩʠʭʠʯʝʩʢʠʝ ʬʝʥʦʤʝʥʳ ʷʚʣʷʶʪʩʷ 

ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʅʦ ʫ ʙʠʦʣʦʛʦʚ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʩʦʤʥʝʥʠʡ, ʯʪʦ ʚ ʠʭ ʦʩʥʦʚʝ ʣʝʞʘʪ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʤʦʟʛʘ. ʇʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ 

ʜʝʪʘʣʴʥʦʤ ʦʙʲʷʩʥʝʥʠʠ, ʢʘʢ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʨʘʙʦʪʘʝʪ ʤʦʟʛ. ɺʦʟʤʦʞʥʦ, ʚ XXI  ʩʪʦʣʝʪʠʠ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʥʝʡʨʦʙʠʦʣʦʛʠʠ ʩʦʟʥʘʥʠʷ ʩʪʘʥʝʪ ʩʘʤʳʤ ʚʘʞʥʳʤ ʦʪʢʨʳʪʠʝʤ ʪʨʝʪʴʝʛʦ 

ʪʳʩʷʯʝʣʝʪʠʷé". 

 ʉʘʤ ɺ.ɺ. ʐʫʣʴʛʦʚʩʢʠʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʦʯʝʥʴ ʫʚʝʨʝʥ ʚ ʩʢʘʟʘʥʥʦʤ. ʋʞʝ ʯʝʨʝʟ ʜʚʝ 

ʩʪʨʦʢʠ ʤʳ ʯʠʪʘʝʤ: "ɺʦʟʤʦʞʥʦ, ʤʳ ʟʘʙʣʫʞʜʘʝʤʩʷ, ʩʯʠʪʘʷ, ʯʪʦ ʥʝʡʨʦʥʳ ʠ ʩʠʥʘʧʩʳ ʷʚʣʷʶʪʩʷ 

ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʝʜʠʥʠʮʘʤʠ ʩʦʟʥʘʥʠʷ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʥʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʦʧʝʨʘʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʷʜʘ ʤʦʟʛʦʚʳʭ ʩʠʩʪʝʤ". ʅʦ ʫʞʝ ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ, ʚʝʨʥʳʡ 

ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʫʩʪʘʥʦʚʢʘʤ, ɺ.ɺ. ʐʫʣʴʛʦʚʩʢʠʡ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʜʦʛʤʝ: "ʉʦʟʥʘʥʠʝ ʝʩʪʴ ʥʠ ʯʪʦ 

ʠʥʦʝ, ʢʘʢ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʨʦʥʦʚ" (2] (ʩ.14, 15). 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʥʘ ʫʨʦʚʥʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʩʝ ʥʝ ʥʘʭʦʜʷʱʠʝ ʦʙʲʷʩʥʝʥʠʷ ʧʨʦʷʚʣʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘʧʨʦʪʠʚ, ʥʠʟʢʠʝ ʯʘʩʪʦʪʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʮʝʩʩʦʚ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʨʷʜ ʜʨʫʛʠʭ ʚʝʩʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʬʝʥʦʤʝʥʦʚ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ʎʅʉ. 

 

1.2. ʇʨʦʷʚʣʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʬʝʥʦʤʝʥʘʭ ʩʚʝʨʭʙʳʩʪʨʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʸʤʘ ʧʘʤʷʪʠ  

 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʨʷʜ ʧʨʠʤʝʨʦʚ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʭ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʦʷʚʣʝʥʠʡ 

ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʂ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʧʩʠʭʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʥʝ ʨʝʰʘʝʤʳʤ ʥʘ ʥʝʡʨʦʥʥʦʤ ʫʨʦʚʥʝ, ʦʪʥʦʩʷʪʩʷ ʩʚʝʨʭʙʳʩʪʨʘʷ 

ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʡ ʦʙʲʸʤ ʧʘʤʷʪʠ.  

1. ʇʨʠʤʝʨʦʤ ʥʝ ʨʝʰʘʝʤʦʡ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ʧʨʦʙʣʝʤʳ ʩʚʝʨʭʙʳʩʪʨʳʭ ʧʩʠʭʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʬʝʥʦʤʝʥ ʦʪʨʘʞʝʥʠʷ ʚ ʨʝʯʠ ʚʥʝʟʘʧʥʦ ʚʦʟʥʠʢʰʝʡ ʠʜʝʠ. ʀʥʜʠʚʠʜ ʥʝ 

ʧʨʠʢʣʘʜʳʚʘʝʪ ʥʠʢʘʢʠʭ ʫʩʠʣʠʡ ʜʣʷ ʝʸ ʦʪʨʘʞʝʥʠʷ ʚ ʚʝʨʙʘʣʴʥʦʡ ʬʦʨʤʝ ʚ ʚʠʜʝ ʧʨʝʜʣʦʞʝʥʠʡ, 

ʩʦʜʝʨʞʘʱʠʭ ʥʘʙʦʨ ʩʣʦʚ, ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʣʠʥʛʚʠʩʪʠʢʠ, 

ʠʟʚʣʝʯʸʥʥʳʭ ʠʟ ʩʣʦʚʘʨʥʦʛʦ ʘʨʭʠʚʘ ʝʛʦ ʧʘʤʷʪʠ (ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʧʦʨʷʜʢʘ 400000 ʩʣʦʚ!) ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʤʦʨʬʦʣʦʛʠʠ. ʉʦʩʪʘʚ ʧʨʝʜʣʦʞʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ 

ʚ ʧʦʜʩʦʟʥʘʥʠʠ ʠʥʜʠʚʠʜʘ ʚ ʜʦʣʠ ʩʝʢʫʥʜʳ. 

2. ɾʝʥʱʠʥʘ ʠʟ ʀʥʜʠʠ ʐʘʢʫʥʪʘʣʘ ɼʵʚʠ ʩʦʨʝʚʥʦʚʘʣʘʩʴ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʚ ʠʟʚʣʝʯʝʥʠʠ 

ʢʦʨʥʝʡ ʠʟ ʯʠʩʝʣ. ʆʥʘ ʤʛʥʦʚʝʥʥʦ ʠʟʚʣʝʢʘʣʘ ʢʦʨʥʠ 6-ʡ ʩʪʝʧʝʥʠ ʠʟ ʜʝʚʷʪʠʟʥʘʯʥʳʭ ʯʠʩʝʣ, ʯʪʦ, 

ʦʜʥʘʢʦ, ʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ ʫʨʦʚʥʝ ʠʥʪʝʣʣʝʢʪʘ: ʦʥʘ ʜʚʘʞʜʳ ʧʨʦʚʘʣʠʣʘʩʴ ʥʘ 

ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʵʢʟʘʤʝʥʝ ʥʘ ʩʪʝʧʝʥʴ ʙʘʢʘʣʘʚʨʘ. ɺ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚ 

ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʰʣʦ ʩʦʦʙʱʝʥʠʝ: çɾʝʥʱʠʥʘ-ʢʦʤʧʴʶʪʝʨ ʐʘʢʫʥʪʘʣʘ 

ɼʵʚʠ ʚʳʯʠʩʣʠʣʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʝʜʠʥʠʮʳ ʢʦʨʝʥʴ ʜʚʘʜʮʘʪʴ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʠʟ ʜʚʫʭʩʦʪ-

ʦʜʥʦʛʦ-ʨʘʟʨʷʜʥʦʛʦ ʯʠʩʣʘ, ʦʧʝʨʝʜʠʚ ʥʘ ʜʝʩʷʪʴ ʩʝʢʫʥʜ ʖʅʀɺɸʂ 1108 ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ 

ʩʣʦʞʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʉʐɸ. ʇʨʠ ʵʪʦʤ ʐʘʢʫʥʪʘʣʘ ɼʝʚʠ ʫʪʚʝʨʞʜʘʣʘ, ʯʪʦ "ʥʝ ʟʥʘʝʪ, ʢʘʢ ʦʥʘ 

ʵʪʦ ʜʝʣʘʝʪ" [3]. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʢʦʨʥʷ ʜʚʘʜʮʘʪʴ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʩʪʦʡ ï ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ï ʘʣʛʦʨʠʪʤ, ʧʦʜʦʙʥʳʡ ʘʣʛʦʨʠʪʤʫ 

ʚʳʯʠʩʣʝʥʠʷ ʢʦʨʥʷ ʢʚʘʜʨʘʪʥʦʛʦ. ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʣʠ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʅʦ ʤʘʣʦʛʨʘʤʦʪʥʘʷ 

ʞʝʥʱʠʥʘ ʦ ʤʝʪʦʜʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʫʪʝʤ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʷ ʠʣʠ ʨʘʟʣʦʞʝʥʠʷ ʯʠʩʝʣ ʚ ʨʷʜ, 

ʟʥʘʪʴ ʥʝ ʤʦʛʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʝʤʳʭ ʩʘʤʦʡ 

ʫʯʘʩʪʥʠʮʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʩʣʦʞʥʝʡʰʘʷ 

ʟʘʜʘʯʘ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʧʦʜʩʦʟʥʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʠʤʝʶʱʠʭ ʥʝʠʟʚʝʩʪʥʫʶ ʧʨʠʨʦʜʫ. ʕʪʠ ʤʝʪʦʜʳ ʥʝ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʙʨʘʱʝʥʠʷʭ ʢ ʧʘʤʷʪʠ, ʥʘ ʩʦʭʨʘʥʝʥʠʠ ʚ ʧʘʤʷʪʠ ʠ ʧʦʩʣʝʜʫʶʱʠʤ 

ʠʟʚʣʝʯʝʥʠʝʤ ʠʟ ʥʝʸ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʄʳʰʣʝʥʠʝ ʠ 

ʧʘʤʷʪʴ ʨʘʙʦʪʘʣʠ ʩʦʚʤʝʩʪʥʦ ʩ ʙʝʩʯʠʩʣʝʥʥʳʤ ʯʠʩʣʦʤ ʧʝʨʝʢʣʶʯʝʥʠʡ. 

3. ɼʠʢʪʦʨ ʏʠʢʚʘʰʚʠʣʠ ʣʝʛʢʦ ʚʳʯʠʩʣʷʝʪ, ʩʢʦʣʴʢʦ ʩʣʦʚ ʠ ʙʫʢʚ ʧʨʦʠʟʥʝʩʝʥʦ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ɹʳʣ ʧʦʩʪʘʚʣʝʥ ʢʦʥʪʨʦʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ 

ʪʨʝʙʦʚʘʣʦʩʴ ʧʦʜʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ ʠ ʙʫʢʚ, ʧʨʦʠʟʥʝʩʝʥʥʳʭ ʜʠʢʪʦʨʦʤ, ʢʦʛʜʘ ʦʥ 

ʢʦʤʤʝʥʪʠʨʦʚʘʣ ʬʫʪʙʦʣʴʥʳʡ ʤʘʪʯ. ʆʪʚʝʪ ʧʦʩʣʝʜʦʚʘʣ, ʢʘʢ ʪʦʣʴʢʦ ʜʠʢʪʦʨ ʟʘʢʦʥʯʠʣ: 17427 

ʙʫʢʚ, 1835 ʩʣʦʚ. ʆʪʚʝʪ ʙʳʣ ʚʝʨʥʳʡ, ʘ ʥʘ ʧʨʦʚʝʨʢʫ ʧʦ ʤʘʛʥʠʪʦʬʦʥʥʦʡ ʟʘʧʠʩʠ ʫʰʣʦ ʥʝʩʢʦʣʴʢʦ 

ʯʘʩʦʚ [4]. 

4. ʉʦʪʨʫʜʥʠʢ ɽʚʨʦʧʝʡʩʢʦʛʦ ʮʝʥʪʨʘ ʘʪʦʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʋʠʣʴʷʤ ʂʣʘʡʥ ʧʦʤʥʠʪ 

ʪʘʙʣʠʮʫ ʫʤʥʦʞʝʥʠʷ ʜʦ 100000, ʢʚʘʜʨʘʪʳ ʯʠʩʝʣ ʜʦ 150. ʆʥ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʧʨʠ 

ʠʩʧʳʪʘʥʠʠ ʢʦʤʧʴʶʪʝʨʦʚ ʙʨʠʪʘʥʩʢʠʭ ʬʠʨʤ. ʆʜʥʘʞʜʳ ʢʦʤʧʴʶʪʝʨʫ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʟʚʣʝʯʴ 

ʢʦʨʝʥʴ ʢʚʘʜʨʘʪʥʳʡ ʠʟ ʯʠʩʣʘ 555555555555. ʇʦʢʘ ʧʨʦʛʨʘʤʤʠʩʪ ʚʚʦʜʠʣ ʟʘʜʘʥʠʝ, ʂʣʘʡʥ ʩʢʘʟʘʣ: 

ç745356è. ʇʦʟʜʥʝʝ ʢʦʤʧʴʶʪʝʨ ʚʳʜʘʣ ʦʪʚʝʪ: 745355,9924 [5]. 
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5. ʖʞʥʦʘʬʨʠʢʘʥʩʢʠʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʧʦʣʠʪʠʯʝʩʢʠʡ ʜʝʷʪʝʣʴ ʗʥ ʍʨʠʩʪʠʘʥ ʉʤʵʪʩ ʚ 

ʧʨʝʢʣʦʥʥʦʤ ʚʦʟʨʘʩʪʝ ʚʳʫʯʠʣ ʥʘʠʟʫʩʪʴ 5000 ʢʥʠʛ [6]. 

 

 

1.3. ʇʨʦʙʣʝʤʳ ʧʘʤʷʪʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʥʘ ʥʝʡʨʦʥʥʦʤ ʫʨʦʚʥʝ 

ʨʝʬʣʝʢʪʦʨʥʳʭ ʨʝʘʢʮʠʡ  

 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʢʨʠʟʠʩʘ ʦʨʪʦʜʦʢʩʘʣʴʥʦʡ ʥʘʫʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ ʫʯʘʩʪʠʷ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʚ ʧʨʦʮʝʩʩʘʭ ʧʩʠʭʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʥʫʣʝʚʦʡ ʠʪʦʛ ʝʜʚʘ ʣʠ ʥʝ ʚʝʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤ ʧʘʤʷʪʠ. ʂ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʮʝʥʪʨʘ ʧʘʤʷʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʟʘʚʝʨʰʸʥʥʦʡ ʪʝʦʨʠʠ ʧʘʤʷʪʠ, ʥʝ 

ʦʙʥʘʨʫʞʝʥʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʩʣʝʜʘ ʧʘʤʷʪʠ - ʵʥʛʨʘʤʤʳ. 

ʀʪʦʛʠ ʚʝʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʥʦʤʝʥʘ ʧʘʤʷʪʠ ʦʪʨʘʞʝʥʳ ʚ ʪʫʧʠʢʦʚʳʭ ʢʦʣʣʠʟʠʷʭ ʚ 

ʨʘʙʦʪʘʭ ʘʢʘʜʝʤʠʢʘ ʇ.ʂ. ɸʥʦʭʠʥʘ, ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɺ. 

ʐʫʣʴʛʦʚʩʢʦʛʦ. 

ʇ.ʂ. ɸʥʦʭʠʥ - ʠʥʪʝʛʨʘʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʥʝʡʨʦʥʘ ʠ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʚʟʨʳʚʥʦʛʦ ʪʠʧʘ 

ʚ ʢʦʥʮʝʧʮʠʠ ʧʘʤʷʪʠ. ʉʦʛʣʘʩʥʦ ʇ.ʂ. ɸʥʦʭʠʥʫ: ñéʧʨʦʮʝʩʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʚʣʝʢʘʪʴ ʠʟ ʧʘʤʷʪʠ 

ʚ ʜʦʣʠ ʤʠʣʣʠʩʝʢʫʥʜʳ ʮʝʣʳʝ ʢʘʨʪʠʥʳ, ʦʙʨʘʟʳ ʠ ʚʦʩʧʦʤʠʥʘʥʠʷ, ʜʦʣʞʝʥ ʙʳʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʙʳʩʪʨʳʤé ʕʪʦʪ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʘʤʷʪʠ ʷʚʣʷʝʪʩʷ ʝʱʝ ʙʦʣʝʝ ʧʦʨʘʟʠʪʝʣʴʥʳʤ, ʝʩʣʠ 

ʚʩʧʦʤʥʠʪʴ, ʩ ʢʘʢʦʡ ʣʝʛʢʦʩʪʴʶ ʦʥ ʝʞʝʩʝʢʫʥʜʥʦ ʠ ʙʝʟʦʰʠʙʦʯʥʦ ʧʦʤʦʛʘʝʪ ʧʨʠʥʷʪʴ ʥʫʞʥʦʝ 

ʨʝʰʝʥʠʝ. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʩ ʢʘʢʦʡ ʣʝʛʢʦʩʪʴʶ ʤʳ ʠʟʚʣʝʢʘʝʤ ʠʟ ʧʘʤʷʪʠ ʩʘʤʳʝ ʪʦʥʯʘʡʰʠʝ 

ʥʶʘʥʩʳ ʥʘʰʝʡ ʤʳʩʣʠ, ʨʘʟʛʦʚʦʨʘ ʠ ʚʩʝʛʦ ʪʦʛʦ, ʯʪʦ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ ʟʘ ʚʩʶ ʥʘʰʫ ʞʠʟʥʴé" 

(ʚʳʜʝʣʝʥʦ ʘʚʪ., ɸ.ɹ.) [7]. 

ɽʩʣʠ ʧʨʦʙʣʝʤʘ ʤʝʭʘʥʠʟʤʘ ʩʚʝʨʭʙʳʩʪʨʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʣʘʩʴ ʚʝʜʫʱʝʡ 

ʪʝʤʦʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʥʮʝʧʮʠʠ ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʥʝʡʨʦʥʘ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ 

ɸʥʦʭʠʥʫ ʧʨʠʰʣʦʩʴ ʧʦʩʪʫʣʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʢʠʭ ʩʚʝʨʭʙʳʩʪʨʳʭ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ 

ʨʝʘʢʮʠʡ, ʪʦ ʩʝʛʦʜʥʷ ʵʪʘ ʧʨʦʙʣʝʤʘ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʨʝʘʣʴʥʳʭ ʧʫʪʝʡ ʝʝ ʨʝʰʝʥʠʷ ʧʨʦʩʪʦ 

ʠʛʥʦʨʠʨʫʝʪʩʷ ʚ ʥʘʜʝʞʜʝ ʥʘ ʙʫʜʫʱʝʝ ʥʝʦʞʠʜʘʥʥʦʝ ʧʨʦʩʚʝʪʣʝʥʠʝ.  

ɺʪʦʨʦʡ, ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʩʪʘʛʥʘʮʠʠ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ 

ʧʘʤʷʪʠ ʚ ʦʪʨʳʚʝ ʦʪ ʧʨʦʮʝʩʩʦʚ ʤʳʰʣʝʥʠʷ. ʉʦʛʣʘʩʥʦ ɸʥʦʭʠʥʫ, ʬʫʥʢʮʠʷ ʧʘʤʷʪʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʧʠʩʘʥʘ ʚ ʠʥʪʝʛʨʘʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʥʝʡʨʦʥʘ ʚ ʢʘʯʝʩʪʚʝ ʘʪʨʠʙʫʪʘ ʧʦʩʣʝʜʥʝʡ. 

ʇʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʠʥʪʝʟʦʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʧʦ ʘʬʬʝʨʝʥʪʥʳʤ ʢʘʥʘʣʘʤ ʯʝʨʝʟ ʩʠʥʘʧʩʳ ʥʘ ʜʝʥʜʨʠʪʘʭ ʠ ʩʦʤʝ 

ʢʣʝʪʢʠ.  

ʇʘʤʷʪʴ, ʩʯʠʪʘʝʪ ʇ.ʂ. ɸʥʦʭʠʥ, ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ 

ʧʦʜʭʦʜʘ. "...ʉʫʱʝʩʪʚʫʶʱʘʷ ʚ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʪʝʥʜʝʥʮʠʷ ʠʟʫʯʘʪʴ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʘʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʘʬʬʝʨʝʥʪʥʦʛʦ ʩʠʥʪʝʟʘ, ʢʘʢ ʧʘʤʷʪʴ, ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʳʭ, ʩʘʤʦʜʦʚʣʝʶʱʠʭ 

ʧʨʦʙʣʝʤ, ʥʝʚʝʨʥʘ ʠ ʤʘʣʦʵʬʬʝʢʪʠʚʥʘé ɺʟʷʪʘʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʩʘʤʘ ʧʦ ʩʝʙʝ, ʢʘʢ 

ʩʘʤʦʜʦʚʣʝʶʱʘʷ ʧʨʦʙʣʝʤʘ, ʦʥʘ ʫʞʝ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʝʩʪʠ ʤʳʩʣʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʚ 

ʜʨʫʛʫʶ ʩʪʦʨʦʥʫé ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʦʙʣʝʤʳ ʧʘʤʷʪʠ ʚʩʝ 

ʚʥʠʤʘʥʠʝ ʩʦʩʨʝʜʦʪʘʯʠʚʘʶʪ ʥʘ ʤʦʤʝʥʪʝ ʬʠʢʩʘʮʠʠ ʧʝʨʝʞʠʪʦʛʦ ʦʧʳʪʘé ʕʪʦ, ʥʝʩʦʤʥʝʥʥʦ, 

ʚʘʞʥʘʷ ʩʪʦʨʦʥʘ ʧʘʤʷʪʠ, ʥʦ ʩʦʚʩʝʤ ʧʦ-ʜʨʫʛʦʤʫ ʚʳʛʣʷʜʠʪ ʚʝʩʴ ʚʦʧʨʦʩ ʦ ʥʝʡ, ʢʘʢ ʪʦʣʴʢʦ ʤʳ 

ʙʫʜʝʤ ʝʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʨʛʘʥʠʯʝʩʢʠ ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʨʦʙʣʝʤʫ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ɿʜʝʩʴ ʩʨʘʟʫ ʞʝ ʮʝʥʪʨ ʩʦʙʳʪʠʡ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʬʠʢʩʘʮʠʠ ʦʧʳʪʘ ʥʘ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʠʟʚʣʝʯʝʥʠʝ ʵʪʦʛʦ ʦʧʳʪʘé ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦé ʯʫʜʝʩʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʘʤʷʪʠ ʙʳʪʴ ʛʦʪʦʚʦʡ ʝʞʝʩʝʢʫʥʜʥʦ ʦʪʜʘʪʴ, ʯʪʦ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ ʟʘ ʤʥʦʛʦ ʣʝʪ, ... ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠʟʫʯʝʥʘ ʠʥʘʯʝ, ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʦʛʦ ʢʦʥʪʘʢʪʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʘʬʬʝʨʝʥʪʥʦʛʦ ʩʠʥʪʝʟʘ." (ʚʳʜʝʣʝʥʦ ʘʚʪ., ɸ.ɹ.) [7]. 

ɺ ʵʪʦʤ ʥʘʯʘʣʦ ʦʩʥʦʚʥʳʭ, ʥʝʧʦʜʲʝʤʥʳʭ ʜʣʷ ɸʥʦʭʠʥʘ ʪʨʫʜʥʦʩʪʝʡ: ʚʳʭʦʜʷ ʥʘ ʫʨʦʚʝʥʴ 

ʘʬʬʝʨʝʥʪʥʦʛʦ ʩʠʥʪʝʟʘ ï ʥʘ ʙʝʩʢʦʥʝʯʥʳʝ ʧʨʦʩʪʦʨʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʦʥ ʧʨʠʭʦʜʠʪ ʢ ʙʝʩʢʦʥʝʯʥʦʤʫ ʟʘʤʝʜʣʝʥʠʶ ʧʨʦʮʝʩʩʘ "ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʵʪʦʛʦ ʦʧʳʪʘ". 

ɺʦʪ ʯʪʦ ʛʦʚʦʨʠʪ ɸʥʦʭʠʥ: ñʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘʤʠ ʚ ʫʜʦʙʦʧʦʥʠʤʘʝʤʦʤ ʚʠʜʝ ʧʫʪʴ ʬʠʢʩʘʮʠʠ 



45 

 

ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʦʧʳʪʘ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʥʠʤʘʥʠʝé ʩʚʝʨʭʙʳʩʪʨʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ 

ʧʘʤʷʪʠ ʧʨʦʰʣʦʛʦ ʦʧʳʪʘ. ʀʟʚʣʝʯʝʥʠʝ ʠʟ ʧʘʤʷʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʣʦʞʝʥʥʳʤ ʚʳʰʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʷʚʣʷʝʪʩʷ ʚʟʨʳʚʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʠ ʭʠʤʠʯʝʩʢʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʧʫʪʷʭ ʥʝʡʨʦʥʘ, ʥʘʯʠʥʘʷ ʩ ʧʨʠʭʦʜʘ 

ʚʦʟʙʫʞʜʝʥʠʡ ʢ ʝʛʦ ʩʠʥʘʧʩʘʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ï ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʳʡ, ʠ ʜʣʷ ʫʩʧʝʭʘ ʝʛʦ ʥʘʜʦ 

ʣʠʰʴ, ʯʪʦʙʳ ʢʦʥʚʝʨʛʠʨʫʶʱʠʝ ʥʘ ʥʝʡʨʦʥ ʚʦʟʙʫʞʜʝʥʠʷ ʙʳʣʠ ʚ ʪʦʤ ʞʝ ʩʦʩʪʘʚʝ, ʯʪʦ ʠ ʚ 

ʩʣʫʯʘʝ ʟʘʧʦʤʠʥʘʥʠʷ, ʪ.ʝ. ʧʨʠ ʬʠʢʩʘʮʠʠ ʧʘʤʷʪʠ" (ɺʳʜʝʣʝʥʦ ʘʚʪ., ɸ.ɹ.) [7].  

ʆʩʪʘʚʠʤ ʚ ʩʪʦʨʦʥʝ ʧʨʦʙʣʝʤʫ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚʟʨʳʚʥʦʛʦ ʪʠʧʘ ï ʦʥʘ ʙʳʣʘ 

ʧʦʨʦʞʜʝʥʘ ʙʝʟʳʩʭʦʜʥʦʩʪʴʶ ʚ ʧʦʠʩʢʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤʳ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, ʪʦ ʫʩʣʦʚʠʝ ʝʸ 

ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʩ ʩʦʩʪʘʚʦʤ ʚʦʟʙʫʞʜʝʥʠʷ, ʢʦʥʚʝʨʛʠʨʦʚʘʚʰʝʛʦ ʥʘ ʥʝʡʨʦʥ ʧʨʠ ʬʠʢʩʘʮʠʠ 

ʧʘʤʷʪʠ, ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʵʪʠʭ ʚʦʟʙʫʞʜʝʥʠʡ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʢʦʨʳ. ʆʜʥʘʢʦ ʩʘʤ ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ, 

ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʦʧʨʦʩʝ ʙʝʩʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʥʝʡʨʦʥʦʚ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʪʦʞʜʝʩʪʚʘ ʢʦʥʚʝʨʛʠʨʦʚʘʚʰʝʡ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʵʪʦ ʚʦʚʩʝ ʥʝ ñéʧʨʦʮʝʩʩ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʚʣʝʢʘʪʴ ʠʟ ʧʘʤʷʪʠ ʝʞʝʩʝʢʫʥʜʥʦ ʮʝʣʳʝ ʢʘʨʪʠʥʳ, ʦʙʨʘʟʳ ʠ ʚʦʩʧʦʤʠʥʘʥʠʷ", ʦ 

ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʣ ɸʥʦʭʠʥ.  

"ʆʰʠʙʢʘ", ʢʦʪʦʨʫʶ ʜʦʧʫʩʢʘʝʪ ʇ.ʂ. ɸʥʦʭʠʥ, ʠʩʢʣʶʯʘʷ ʠʟ ʧʨʦʮʝʩʩʘ ʚʩʧʦʤʠʥʘʥʠʷ 

ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʥʘ ʧʦʠʩʢ ʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʢʦʨʳ, ʵʪʦ ï ʩʠʩʪʝʤʥʘʷ ʦʰʠʙʢʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʜʦʛʤʦʡ, ʠʩʢʣʶʯʘʶʱʝʡ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ. ʆʥʘ ʧʨʠʩʫʱʘ ʚʩʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ï ʧʩʠʭʦ- ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʘʤ ʠ 

ʍʍ ʠ ʍʍI ʚʝʢʘ. ʅʦ ʥʘʨʷʜʫ ʩ ʵʪʠʤ ʥʝ ʨʝʜʢʠ ʚʳʩʢʘʟʳʚʘʥʠʷ ʦ ʚʦʟʤʦʞʥʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʥʝʢʦʛʦ ʥʝʠʟʚʝʩʪʥʦʛʦ ʬʘʢʪʦʨʘ. ɺʩʧʦʤʥʠʤ ʩʦʤʥʝʥʠʷ ɺ.ɺ. ʐʫʣʴʛʦʚʩʢʦʛʦ: "ɺʦʟʤʦʞʥʦ, ʤʳ 

ʟʘʙʣʫʞʜʘʝʤʩʷ, ʩʯʠʪʘʷ, ʯʪʦ ʥʝʡʨʦʥʳ ʠ ʩʠʥʘʧʩʳ ʷʚʣʷʶʪʩʷ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʝʜʠʥʠʮʘʤʠ 

ʩʦʟʥʘʥʠʷé ʉʢʦʨʝʝ ʚʩʝʛʦ, ʦʥʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʦʧʝʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʷʜʘ 

ʤʦʟʛʦʚʳʭ ʩʠʩʪʝʤ". ʀ ʦʥ ʙʳʣ ʧʨʘʚ! ʅʠʞʝ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʘ ʢʦʥʮʝʧʮʠʷ ʧʦʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʩʚʝʨʭʙʳʩʪʨʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʥʝʡʨʦʛʣʠʘʣʴʥʳʤ ʢʦʤʧʣʝʢʩʘʤ (ʅɻʂ). 

 ʆ ʧʘʨʘʜʦʢʩʘʣʴʥʦʤ ʩʚʦʡʩʪʚʝ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʩʦʟʥʘʥʠʷ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ 

ʚʩʧʦʤʠʥʘʥʠʷ, ɺ.ɺ. ʐʫʣʴʛʦʚʩʢʠʡ ʧʠʰʝʪ: "ʆʙʲʝʤ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʚʳʟʳʚʘʝʪ 

ʚʦʩʭʠʱʝʥʠʝ! ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʪʝʦʨʝʪʠʢʦʚ, ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʭʨʘʥʠʪʩʷ ʚʩʸ, ʯʪʦ 

ʪʫʜʘ ʧʦʧʘʣʦ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʠʥʜʠʚʠʜʘ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʪʦʡ ʦʛʨʦʤʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʥʦ 

ʫʧʦʨʷʜʦʯʝʥʦ. ʅʘʧʨʠʤʝʨ, ʟʘ ʩʝʢʫʥʜʫ ʤʳ ʠʟʚʣʝʢʘʝʤ ʠʟ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʠʥʬʦʨʤʘʮʠʶ (ʦ 

ʪʦʤ), ʢʪʦ ʥʘʧʠʩʘʣ çɽʚʛʝʥʠʷ ʆʥʝʛʠʥʘè. ʇʨʠ ʧʨʦʩʪʦʤ ʧʝʨʝʙʦʨʝ ʦʛʨʦʤʥʦʛʦ ʤʘʩʩʠʚʘ 

ʭʨʘʥʷʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʵʪʦ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʙʳ ʥʝʜʝʣʠé ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʦʯʝʥʴ ʩʣʦʞʥʳ, ʢʘʢ ʠ ʝʝ ʫʩʪʨʦʡʩʪʚʦ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʭʨʘʥʷʱʝʡʩʷ ʚ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʠʥʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥʦ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ, ʣʦʛʠʯʝʩʢʦʡ ʜʝʜʫʢʮʠʝʡ, 

ʫʯʝʪʦʤ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ, ʧʨʠʧʦʤʠʥʘʥʠʝʤ ʬʘʢʪʦʚ ʠ ʪ.ʧéè (ʚʳʜʝʣʝʥʦ ʘʚʪʦʨʦʤ, ɸ.ɹ.) [2], 

ʩ.306. 

ʂʦʥʮʝʧʮʠʷ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ (ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ) ʠʥʬʦʨʤʘʮʠʠ ʚʦʟʥʠʢʣʘ ʚ 

ʫʩʣʦʚʠʷʭ, ʧʨʠ ʢʦʪʦʨʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʧʦʣʝʚʘʷ ʢʦʥʮʝʧʮʠʷ ʩʚʝʨʭʙʳʩʪʨʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ɺʝʨʥʳʡ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʜʫʭʫ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʜʦʛʤʳ, 

ʥʠʯʝʛʦ ʥʝ ʟʥʘʷ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʝʩʫʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʩʧʠʥʦʚʳʭ ʧʦʣʷʭ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ, ɺ.ɺ. ʐʫʣʴʛʦʚʩʢʠʡ ʧʨʠʚʷʟʳʚʘʝʪ ʧʨʦʮʝʩʩʳ ʟʘʧʦʤʠʥʘʥʠʷ ʠ ʚʩʧʦʤʠʥʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʢ ʥʝʡʨʦʥʥʳʤ ʩʝʪʷʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʪʝʤ ʩʘʤʳʤ ʥʘʩʪʫʧʘʷ ʥʘ ʪʝ ʞʝ ʛʨʘʙʣʠ, ʯʪʦ ʠ 

ʇ.ʂ. ɸʥʦʭʠʥ. ʆʪʣʠʯʠʝ ʨʘʟʚʝ ʯʪʦ ʚ ʬʦʨʤʫʣʠʨʦʚʢʘʭ: 

- ʇ.ʂ. ɸʥʦʭʠʥ: "éʥʘʜʦ ʣʠʰʴ, ʯʪʦʙʳ ʢʦʥʚʝʨʛʠʨʫʶʱʠʝ ʥʘ ʥʝʡʨʦʥ ʚʦʟʙʫʞʜʝʥʠʷ ʙʳʣʠ ʚ 

ʪʦʤ ʞʝ ʩʦʩʪʘʚʝ, ʯʪʦ ʠ ʚ ʩʣʫʯʘʝ ʟʘʧʦʤʠʥʘʥʠʷ"; 

- ɺ.ɺ. ʐʫʣʴʛʦʚʩʢʠʡ: "ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʭʨʘʥʷʱʝʡʩʷ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥʦ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ, ʣʦʛʠʯʝʩʢʦʡ ʜʝʜʫʢʮʠʝʡ, ʫʯʝʪʦʤ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ, 

ʧʨʠʧʦʤʠʥʘʥʠʝʤ ʬʘʢʪʦʚ ʠ ʪ.ʧé" ï ʟʜʝʩʴ ʚʩʸ ʪʘ ʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʸʪʘ ʙʝʩʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ 

ʘʢʪʠʚʥʳʭ ʘʢʪʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʟʘʚʫʘʣʠʨʦʚʘʥʥʘʷ ʪʘʠʥʩʪʚʝʥʥʳʤ ʪʝʨʤʠʥʦʤ "ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ", ʚ ʢʦʪʦʨʦʡ ʦʨʪʦʜʦʢʩʘʣʴʥʘʷ 
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ʥʘʫʢʘ ʥʘʜʝʝʪʩʷ ʨʘʟʦʙʨʘʪʴʩʷ ʜʦ ʢʦʥʮʘ ʩʪʦʣʝʪʠʷ. ʀ ʥʠ ʩʣʦʚʘ ʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʧʦʥʘʜʦʙʠʪʩʷ 

ʤʦʟʛʫ ʠʥʜʠʚʠʜʘ ʜʣʷ "ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʣʦʛʠʯʝʩʢʦʡ ʜʝʜʫʢʮʠʠ, ʫʯʸʪʘ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ, 

ʧʨʠʧʦʤʠʥʘʥʠʷ ʬʘʢʪʦʚ" ʠ ʪ.ʧ. ʏʠʪʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʤʳʩʣʠʚʘʪʴ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʘʤʦʤʫ ʞʝ ʩʝʙʝ ɺ.ɺ. ʐʫʣʴʛʦʚʩʢʠʡ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʫʞʝ 

ʦʪʚʝʪʠʣ: "éʧʨʠ ʧʨʦʩʪʦʤ ʧʝʨʝʙʦʨʝ ʦʛʨʦʤʥʦʛʦ ʤʘʩʩʠʚʘ ʭʨʘʥʷʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʵʪʦ 

ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʙʳ ʥʝʜʝʣʠ". 

ɿʘʜʘʜʠʤʩʷ ʚʦʧʨʦʩʦʤ: ʦʪʢʫʜʘ ʙʝʨʫʪʩʷ ʥʝʟʥʘʢʦʤʳʝ ʥʘʤ ʦʙʨʘʟʳ ʠ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʤʳ 

ʚʠʜʠʤ ʚʦ ʩʥʝ? ʄʦʞʝʪ ʣʠ ʠʥʜʠʚʠʜ ʠʟʚʣʝʯʴ ʠʟ ʧʘʤʷʪʠ ʦʙʨʘʟ ʯʝʣʦʚʝʢʘ, ʩ ʢʦʪʦʨʳʤ ʦʥ ʥʠʢʦʛʜʘ 

ʧʨʝʞʜʝ ʥʝ ʚʩʪʨʝʯʘʣʩʷ, ʠʣʠ ʩʦʙʳʪʠʝ (ʵʧʠʟʦʜ, ʧʨʦʮʝʩʩ), ʚ ʢʦʪʦʨʦʤ ʥʠʢʦʛʜʘ ʥʝ ʫʯʘʩʪʚʦʚʘʣ? 

ʄʦʞʝʪ ʣʠ ʤʦʟʛ ʩʘʤ ʩʦʟʜʘʚʘʪʴ ʪʘʢʠʝ ʦʙʨʘʟʳ ("ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ" ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʞʜʝ ʥʝ 

ʧʦʩʪʫʧʘʚʰʫʶ ʚ ʩʪʨʫʢʪʫʨʳ ʤʦʟʛʘ)?  

ʀ.ʂ. ɸʥʦʭʠʥ ʠ ɺ.ɺ. ʐʫʣʴʛʦʚʩʢʠʡ ʦʪʚʝʪʷʪ: "ʥʝʪ". ʅʦ ʦʪʢʫʜʘ ʙʝʨʫʪʩʷ ʦʥʠ ʚ 

ʥʝʠʤʦʚʝʨʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʥʘʰʠʭ ʩʥʘʭ? ʂʦʥʮʝʧʮʠʷ ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʟʥʘʥʠʷ 

ʦʙʲʷʩʥʷʝʪ ʵʪʦʪ ʬʝʥʦʤʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʩʪʘʜʠʠ ʩʥʘ ʧʦʪʦʢ ʚʦʩʭʦʜʷʱʝʡ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʪ ʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ (ʦʨʛʘʥʦʚ ʩʣʫʭʘ, ʟʨʝʥʠʷ ʠ ʪ.ʜ.) 

ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʠ ʜʘʞʝ ʤʦʞʝʪ ʥʘ ʚʨʝʤʷ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʪʠʪʴʩʷ. ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʷ, 

ʧʦʩʪʫʧʘʶʱʘʷ ʚ ʘʨʭʠʚʳ ʧʘʤʷʪʠ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʦ ʧʦʣʝʚʦʤʫ ʢʘʥʘʣʫ, ʩʪʘʥʦʚʠʪʩʷ 

ʜʦʤʠʥʠʨʫʶʱʝʡ ʠ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʚ ʧʦʜʩʦʟʥʘʥʠʠ ʚ ʘʨʭʠʚʘʭ ʧʘʤʷʪʠ. ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ ʬʘʟʳ 

ʧʘʨʘʜʦʢʩʘʣʴʥʦʛʦ ʩʥʘ, ʦʙʨʘʟʳ, ʵʧʠʟʦʜʳ ʠ ʧʨʦʮʝʩʩʳ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʘʨʭʠʚʘʭ ʧʘʤʷʪʠ, ʚʦʟʥʠʢʘʶʪ 

ʚʦ ʩʥʝ ʚ ʭʘʦʪʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʚ 

ʧʦʜʩʦʟʥʘʥʠʝ (ʚ ʧʨʦʮʝʩʩʦʨ) ʠ ʦʪ ʠʩʪʦʯʥʠʢʘ - ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ɹʂʉ, ʠʣʠ ʧʦ ʧʦʣʝʚʦʤʫ 

ʢʘʥʘʣʫ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ɺ ʨʘʙʦʪʝ "ʂʦʥʮʝʧʮʠʠ ʧʘʤʷʪʠ" ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʥʩʪʠʪʫʪʘ ʇʩʠʭʦʣʦʛʠʠ 

ʈɸʅ, ʊ.ʅ. ɻʨʝʯʝʥʢʦ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʠʪʦʛʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʪʦʜʦʢʩʘʣʴʥʦʡ ʥʘʫʢʦʡ ʬʝʥʦʤʝʥʘ 

ʧʘʤʷʪʠ ʚ ʍʍ ʩʪʦʣʝʪʠʠ, ʧʠʰʝʪ:  

"éɺ ʦʧʳʪʘʭ ʩ ʵʢʩʪʠʨʧʘʮʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʟʛʘ ʧʦʢʘʟʘʥʦ ʫʯʘʩʪʠʝ ʨʘʟʥʳʭ 

ʩʪʨʫʢʪʫʨ ʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ. ɼʘʞʝ ʧʨʠ ʵʢʩʪʠʨʧʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʟʛʘ 

ʦʙʫʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ, ʘ ʧʘʤʷʪʴ ʥʘʨʫʰʘʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦ. ʀʟ ʨʘʙʦʪ ʋ. ʇʝʥʬʠʣʜʘ ʠ ɸ. 

ʇʝʨʦ (1969) ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫʜʘʣʝʥʠʝ ʦʙʣʘʩʪʠ ʢʦʨʳ, ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ ʢʦʪʦʨʦʡ ʫ ʣʶʜʝʡ 

ʨʘʟʚʠʚʘʣʘʩʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ, ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʟʳʚʘʪʴ ʪʝ ʞʝ 

ʩʘʤʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʨʘʟʜʨʘʞʝʥʠʝʤ ʜʨʫʛʦʛʦ ʧʫʥʢʪʘ ʢʦʨʳ. ʂ. ʃʝʰʣʠ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, 

ʯʪʦ "ʧʘʤʷʪʠ ʥʠʛʜʝ ʥʝʪ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʘ ʚʩʶʜʫ". ʄʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʩʣʝʜ ʧʘʤʷʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʨʘʟʥʳʤ ʥʝʡʨʦʥʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʠ ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ 

ʧʦʣʥʦʩʪʴʶ ʠʟʲʷʪʴ".  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʠʤʫʣʷʮʠʷ ʣʶʙʦʛʦ ʧʫʥʢʪʘ ʤʦʟʛʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʦʟʞʝʯʢʘ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʥʦʛʦ ʨʘʟʜʨʘʞʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʛʜʝ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜʚʝʨʛʘʶʱʠʡʩʷ ʩʪʠʤʫʣʷʮʠʠ ʵʣʝʤʝʥʪ, ʜʦʩʪʫʧ ʢ ʜʨʫʛʠʤ ʩʪʠʤʫʣʠʨʫʝʤʳʤ 

ʩʪʨʫʢʪʫʨʘʤ ʤʦʟʛʘ ʦʪʢʨʳʪ. 

 ɺʦʟʤʦʞʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʜʚʘ 

ʩʦʙʳʪʠʷ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʜʦʧʫʩʪʠʤʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʣʝʜ ʧʘʤʷʪʠ ʥʝ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ, ʘ ʩʯʠʪʳʚʘʝʪʩʷ 

ʩ ʥʝʡʨʦʥʦʚ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. ʌʘʢʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʦʧʳʪʘʭ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʥʮʠʧ ʨʘʩʧʨʝʜʝʣʸʥʥʦʩʪʠ ʵʥʛʨʘʤʤʳ ʢʘʢ ʥʘ ʦʩʥʦʚʫ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʘʤʷʪʠ...  

ɺ ʠʪʦʛʝ, ʥʠ ʦʜʥʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʮʝʧʮʠʡ ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʠ ʥʝ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʟʘʢʦʥʯʝʥʥʘʷ ʪʝʦʨʠʷ ʧʘʤʷʪʠ. ʀ ʧʨʠʯʠʥʳ ʧʦʥʷʪʥʳ ï ʩʣʠʰʢʦʤ ʤʥʦʛʠʝ 

ʷʚʣʝʥʠʷ ʦʩʪʘʶʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʦʥʮʝʧʮʠʡ! ʉʘʤʘʷ ʙʦʣʴʰʘʷ 

ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʪʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʧʘʤʷʪʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʠʣʠ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ, 

ʟʘʥʷʪʘ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʠʩʪʝʤ, ʜʦʤʠʥʠʨʫʝʪ ʧʨʦʮʝʜʫʨʥʘʷ ʠʣʠ 

ʜʝʢʣʘʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʘ ʚ ʪʦʤ, ʢʘʢ ʠʥʬʦʨʤʘʮʠʷ, ʭʨʘʥʠʤʘʷ ʚ ʨʘʟʥʳʭ ʩʠʩʪʝʤʘʭ, ʠʥʪʝʛʨʠʨʫʝʪʩʷ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʜʝʣʘʷ 

ʝʝ ʙʦʣʝʝ ʛʠʙʢʦʡ, ʧʝʨʝʩʪʨʘʠʚʘʝʤʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʪʫʘʮʠʝʡ. ʋʩʠʣʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 
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ʩʬʦʢʫʩʠʨʦʚʘʥʳ ʥʘ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʭʨʘʥʝʥʠʷ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ çʥʝʪ ʥʠʢʘʢʠʭ ʛʠʧʦʪʝʟ ʦ ʪʦʤ, ʢʘʢ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʦʪʚʝʪʳ ʠʩʧʦʣʴʟʫʶʪ ʩʦʭʨʘʥʝʥʥʳʝ ʟʥʘʥʠʷè [8] (ɺʳʜʝʣʝʥʦ ʘʚʪʦʨʦʤ, ɸ.ɹ.). 

ʀʪʘʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʡ ʥʘʨʘʙʦʪʘʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʦʨʪʦʜʦʢʩʘʣʴʥʘʷ ʥʘʫʢʘ, ʙʫʜʫʯʠ 

ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʲʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤ ʬʝʥʦʤʝʥʘ ʧʘʤʷʪʠ, ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʥʘ ʠʩʭʦʜʥʦʡ 

ʧʦʟʠʮʠʠ terra incognita. ʂʦʥʮʝʧʮʠʠ ʩʤʝʥʷʣʠ ʜʨʫʛ ʜʨʫʛʘ. ʀʥʦʛʜʘ ʦʥʠ ʚʙʠʨʘʣʠ ʚ ʩʝʙʷ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʥʘʨʘʙʦʪʢʠ, ʠʥʦʛʜʘ ʠʭ ʦʪʚʝʨʛʘʣʠ. ʅʦ ʚʩʝ ʦʥʠ, ʥʠʢʘʢ ʥʝ ʦʙʲʷʩʥʷʷ 

ʧʘʨʘʜʦʢʩʘʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʬʝʥʦʤʝʥʘ ʧʘʤʷʪʠ ï ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʠ ʥʠʯʝʤ ʥʝ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ ʩʦʭʨʘʥʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʭʦʜʠʣʠ ʠʭ ʩʪʦʨʦʥʦʡ.  

 

1.4. ʈʦʣʴ ʚʨʝʤʝʥʥʦʛʦ ʬʘʢʪʦʨʘ 

 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ "ʥʫʣʝʚʦʛʦ" ʨʝʟʫʣʴʪʘʪʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʙʣʝʤ ʧʘʤʷʪʠ ʷʚʣʷʝʪʩʷ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʦʪʩʫʪʩʪʚʠʝ ʚʦ ʚʩʝʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʢʦʥʮʝʧʮʠʷʭ ʚʨʝʤʝʥʥʦʛʦ ʬʘʢʪʦʨʘ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʣʶʙʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʦʪʥʦʩʠʪʩʷ ʢʘʢ ʢ 

ʧʨʦʮʝʩʩʫ ʟʘʧʦʤʠʥʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʠ ʢ ʧʦʩʣʝʜʫʶʱʝʤʫ ʝʸ ʠʟʚʣʝʯʝʥʠʶ ï ʚʩʧʦʤʠʥʘʥʠʷ 

ʩʣʝʜʦʚʘʚʰʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʟʥʘʯʠʤʳʭ ʬʨʘʛʤʝʥʪʦʚ ʧʨʦʮʝʩʩʘ ï ʠʭ ʜʣʠʪʝʣʴʥʦʩʪʠ, ʚʨʝʤʝʥʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʥʠʤʠ ʠ ʪ.ʜ. ʆʜʥʘʢʦ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʨʪʦʜʦʢʩʘʣʴʥʦʡ ʥʘʫʢʠ 

ʧʨʦʙʣʝʤʘ ʫʯʸʪʘ ʚʨʝʤʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠ ʧʦʠʩʢʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʩʣʝʜʘ ʧʘʤʷʪʠ ʥʝ ʩʪʦʷʣʘ. 

ʇʦʩʣʝ ʦʪʢʘʟʘ ʦʪ ʧʦʠʩʢʘ ʵʥʛʨʘʤʤʳ ʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʥ ʧʨʦʚʦʜʠʣʩʷ 

ʥʘ ʫʨʦʚʥʷʭ ʢʣʝʪʦʯʥʳʭ ʠ ʩʫʙʢʣʝʪʦʯʥʳʭ ï ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʦʠʩʢ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʝʨʝʩʪʨʦʝʢ ʚ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣʘʭ, ʩʦʧʨʷʞʸʥʥʳʡ ʩ ʧʨʦʭʦʜʠʚʰʠʤʠ ʥʝʢʦʛʜʘ ʚ ʢʣʝʪʢʘʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʧʨʦʮʝʩʩʘʤʠ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʠʚʸʣ ʢ ʦʙʥʘʨʫʞʝʥʠʶ ʩʣʝʜʦʚ ʧʘʤʷʪʠ [8]. ʅʦ ʦʙʥʘʨʫʞʝʥʥʳʝ ʵʥʛʨʘʤʤʳ ï ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ 

ʩʣʝʜʳ ʧʨʦʮʝʩʩʦʚ, ʥʝ ʨʘʟʚʸʨʥʫʪʳʭ ʚʦ ʚʨʝʤʝʥʠ ï "ʧʫʩʪʳʰʢʠ", ʥʝ ʥʝʩʫʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʘʤʦʤ ʧʨʦʭʦʜʠʚʰʝʤ ʧʨʦʮʝʩʩʝ. ʕʥʛʨʘʤʤʘ, ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʬʘʢʪʦʨ ʚʨʝʤʝʥʠ, ʧʦʜʦʙʥʘ 

ʬʦʪʦʛʨʘʬʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʠʥʦʢʘʜʨʦʚ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʢʠʥʦ-

ʧʨʦʮʝʩʩ. ɽʸ ʤʦʞʥʦ ʪʘʢʞʝ ʩʨʘʚʥʠʪʴ ʩʦ ʰʨʘʤʦʤ ʥʘ ʪʝʣʝ, ʥʝ ʩʦʜʝʨʞʘʱʝʤ ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʜʘʪʝ ʠ ʧʨʠʯʠʥʘʭ ʵʪʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʟʘʞʠʚʣʝʥʠʷ ʠ ʪ.ʜ.  

ʆʙʥʘʨʫʞʝʥʥʳʝ ʩʣʝʜʳ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʭʦʜʠʚʰʠʭ 

ʥʝʢʦʛʜʘ ʚ ʢʣʝʪʢʘʭ, ʥʝ ʤʦʛʫʪ ʥʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʨʝʤʝʥʠ (ʜʘʪʝ) ʧʨʦʭʦʜʠʚʰʝʛʦ ʧʨʦʮʝʩʩʘ, 

ʝʛʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʜʝʪʘʣʷʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʜʠʚʠʜ ʥʝ ʩʤʦʞʝʪ ʚʩʧʦʤʥʠʪʴ 

(ʚʦʩʧʨʦʠʟʚʝʩʪʠ) ʚ ʨʝʞʠʤʝ ʠʩʭʦʜʥʦʛʦ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʤʝʣʴʯʘʡʰʠʝ 

ʜʝʪʘʣʠ ʥʝʢʦʛʜʘ ʧʨʦʠʩʰʝʜʰʝʛʦ ʩʦʙʳʪʠʷ (ʧʨʦʮʝʩʩʘ). ʆʜʥʘʢʦ ʧʦʞʠʣʳʝ ʣʶʜʠ ʙʝʟ ʪʨʫʜʘ 

ʚʩʧʦʤʠʥʘʶʪ ʜʘʪʳ ʠ ʧʦʜʨʦʙʥʦ ʠʟʣʘʛʘʶʪ ʜʝʪʘʣʠ ʟʥʘʯʠʤʳʭ ʵʧʠʟʦʜʦʚ ʠʟ ʧʨʦʰʝʜʰʝʡ ʞʠʟʥʠ.  

ɽ.ʄ. ʀʚʘʥʦʚ ʧʠʰʝʪ: "ɹʦʣʝʝ 40 ʣʝʪ ʥʘʟʘʜ ʋ. ʇʝʥʬʠʣʜ ʦʙʥʘʨʫʞʠʣ ʣʶʙʦʧʳʪʥʳʡ 

ʬʝʥʦʤʝʥ: ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʪʦʯʢʠ ʩʨʝʜʥʝʚʠʩʦʯʥʦʡ 

ʠʟʚʠʣʠʥʳ ʣʝʚʦʛʦ ʧʦʣʫʰʘʨʠʷ ʚʦ ʚʨʝʤʷ ʥʝʡʨʦʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʫ ʥʝʢʦʪʦʨʳʭ ʙʦʣʴʥʳʭ 

ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʙʳ ʨʘʟʜʚʦʝʥʠʝ ʩʦʟʥʘʥʠʷ. ʇʨʦʜʦʣʞʘʷ ʦʩʦʟʥʘʚʘʪʴ ʩʝʙʷ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʤ ʩʪʦʣʝ, 

ʙʦʣʴʥʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʥʦʚʦ ʧʝʨʝʞʠʚʘʣ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʩʚʦʝʡ ʧʨʦʰʣʦʡ ʞʠʟʥʠ. 

ʇʨʠʯʝʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ ʚʦʩʧʦʤʠʥʘʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʝ ʢʘʨʪʠʥʳ ʧʨʦʰʣʦʛʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʪ.ʝ. ʙʦʣʴʥʦʡ ʢʘʢ ʙʳ ʧʝʨʝʥʦʩʠʣʩʷ ʚ 

ʧʨʦʰʣʦʝ ʠ ʟʘʥʦʚʦ, ʩʦ ʚʩʝʤʠ ʧʦʜʨʦʙʥʦʩʪʷʤʠ, ʧʝʨʝʞʠʚʘʣ ʝʛʦ. ʌʠʢʩʠʨʦʚʘʣʠʩʴ ʜʘʞʝ ʪʘʢʠʝ 

ʜʝʪʘʣʠ, ʥʘ ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʥʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʷ. ʂʘʢ ʦʪʤʝʯʘʣ ʩʘʤ ʇʝʥʬʠʣʜ, ʵʪʠ "ʚʩʧʳʰʢʠ 

ʧʝʨʝʞʠʪʦʛʦ" ʥʘʧʦʤʠʥʘʣʠ ʜʝʤʦʥʩʪʨʘʮʠʶ ʢʠʥʦʣʝʥʪʳ, ʥʘ ʢʦʪʦʨʦʡ ʟʘʧʝʯʘʪʣʝʥʦ ʚʩʝ, ʯʪʦ 

ʯʝʣʦʚʝʢ ʥʝʢʦʛʜʘ ʚʦʩʧʨʠʥʠʤʘʣ. ʇʨʠʯʝʤ ʩʦʙʳʪʠʷ ʚ ʵʪʦʤ "ʬʠʣʴʤʝ" ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʪʦʡ 

ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʠ ʚ ʞʠʟʥʠ, ʙʝʟ ʚʩʷʢʠʭ ʦʩʪʘʥʦʚʦʢ ʠʣʠ ʧʝʨʝʩʢʦʢʦʚ ʚ ʜʨʫʛʠʝ 

ʚʨʝʤʝʥʥʳʝ ʧʝʨʠʦʜʳ. ʕʪʠ ʫʜʠʚʠʪʝʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʛʦʚʦʨʷʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦ ʪʦʤ, ʯʪʦ ʤʦʟʛ 

ʯʝʣʦʚʝʢʘ ʟʘʧʝʯʘʪʣʝʚʘʝʪ ʚ ʥʝʠʟʤʝʥʥʦʡ ʬʦʨʤʝ ʚʩʶ ʧʦʩʪʫʧʘʶʱʫʶ ʚ ʥʝʛʦ ʟʨʠʪʝʣʴʥʫʶ, ʩʣʫʭʦʚʫʶ 

ʠ ʜʨʫʛʫʶ ʩʝʥʩʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɽʩʣʠ ʤʦʟʛ ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʷʝʪ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ 

ʚʧʝʯʘʪʣʝʥʠʷ, ʪʦ ʦʥ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʢʦʣʦʩʩʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʝʤʢʦʩʪʴʶ. ʇʦ ʦʮʝʥʢʘʤ 

ɼ. ʬʦʥ ʅʝʡʤʘʥʘ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 28Ĭ10
19

 ʙʠʪ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʘ 



48 

 

ʦʜʠʥ ʥʝʡʨʦʥ ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 30 ʤʠʣʣʠʘʨʜʦʚ ʙʠʪ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʝʤʢʦʩʪʴ "ʢʦʥʥʝʢʪʦʨʥʳʡ" ʤʝʭʘʥʠʟʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʟʤʝʥʝʥʠʠ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʪʴ ʥʝ ʩʤʦʞʝʪ. ʂʨʦʤʝ ʪʦʛʦ, "ʚʩʧʳʰʢʠ ʧʝʨʝʞʠʪʦʛʦ", ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ 

ʬʝʥʦʤʝʥʳ (ʨʝʪʨʦʛʨʘʜʥʘʷ ʘʤʥʝʟʠʷ, ʭʨʦʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ), ʫʢʘʟʳʚʘʶʪ ʥʘ ʞʝʩʪʢʫʶ 

ʚʨʝʤʝʥʥʫʶ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʚ ʤʦʟʛʝ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʪʘʢʞʝ ʚʝʩʴʤʘ 

ʪʨʫʜʥʦ ʩʦʛʣʘʩʦʚʘʪʴ ʩ "ʢʦʥʥʝʢʪʦʨʥʦʡ" ʛʠʧʦʪʝʟʦʡ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʥʘʨʷʜʫ ʩ "ʢʦʥʥʝʢʪʦʨʥʳʤ" 

ʤʝʭʘʥʠʟʤʦʤ ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʦʡ, ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʝʤʢʠʡ ʤʝʭʘʥʠʟʤ ʟʘʧʦʤʠʥʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʢʘʢʠʭ-ʪʦ ʠʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ" [9]. 

ʉʫʜʷ ʧʦ ʩʢʘʟʘʥʥʦʤʫ, ʦʨʪʦʜʦʢʩʘʣʴʥʘʷ ʥʘʫʢʘ ʧʦ ʩʫʱʝʩʪʚʫ ʚʧʣʦʪʥʫʶ ʧʦʜʦʰʣʘ ʢ 

ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ. ʇʝʨʝʭʦʜ ʢ ʢʦʥʮʝʧʮʠʠ ʧʦʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩʝʛʦʜʥʷ "ʚʠʩʠʪ ʥʘ ʢʦʥʯʠʢʝ ʧʝʨʘ".  

ʇʳʪʘʷʩʴ ʧʦʜʚʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʙʘʟʫ ʧʦʜ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʇʝʥʬʠʣʜʘ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʣʝʜʦʚʘʚʰʠʭ ʚʩʣʝʜ ʟʘ ʥʠʤʠ, 

ʦʨʪʦʜʦʢʩʘʣʴʥʘʷ ʘʷ ʥʘʫʢʘ ʧʨʠʩʪʫʧʠʣʘ ʢ ʩʦʟʜʘʥʠʶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʦʥʮʝʧʮʠʡ ʧʘʤʷʪʠ. ɹʦʣʝʝ 

ʯʝʤ ʧʦʣʫʚʝʢʦʚʦʡ ʨʝʟʫʣʴʪʘʪ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʨʘʞʸʥ ʚ ʮʠʪʠʨʦʚʘʥʥʦʤ ʚʳʰʝ ʟʘʢʣʶʯʝʥʠʠ 

ʊ.ʅ. ɻʨʝʯʝʥʢʦ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʟʘʢʦʥʯʝʥʥʦʡ ʪʝʦʨʠʠ ʧʘʤʷʪʠ. ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʥʫʣʝʚʦʛʦ ʠʩʭʦʜʘ 

ʫʩʠʣʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʪʦʤ, ʯʪʦ 

ʦʥʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʧʘʨʘʜʠʛʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʦʨʞʝʩʪʚʝ, ʢʘʟʘʣʦʩʴ ʙʳ, ʥʝʟʳʙʣʝʤʦʡ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʜʦʛʤʳ. ɺʩʸ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʧʨʠʚʦʜʠʪ ʢ ʟʘʢʣʶʯʝʥʠʶ: ʨʘʟʚʠʪʠʝ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʟʘʞʘʪʦʡ ʚ ʪʠʩʢʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʜʦʛʤʳ, ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʛʣʫʙʦʢʦʡ ʩʪʘʛʥʘʮʠʠ. 

 

1.5. ʅ.ʇ. ɹʝʭʪʝʨʝʚʘ ʦ ʤʝʭʘʥʠʟʤʘʭ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ 

 

ʆʨʪʦʜʦʢʩʘʣʴʥʘʷ ʥʘʫʢʘ ʙʝʟʫʩʧʝʰʥʦ ʧʳʪʘʝʪʩʷ ʦʙʲʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤ ʧʨʦʮʝʩʩʦʚ ʚ 

ʬʝʥʦʤʝʥʘʭ ʢʨʝʘʪʠʚʥʦʩʪʠ, ʦʟʘʨʝʥʠʷ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʟʨʝʥʠʷ ʫ ʥʝʟʨʷʯʠʭ ʦʪ ʨʦʞʜʝʥʠʷ 

ʜʝʪʝʡ ʩʧʝʮʠʬʠʯʥʦʡ ʜʠʥʘʤʠʢʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʘʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ. ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʅ.ʇ. ɹʝʭʪʝʨʝʚʘ ʦʙʥʘʞʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ 

ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ʚʳʚʦʜʦʚ ʘʚʪʦʨʦʚ. ʅʠʯʝʛʦ ʥʝ ʟʥʘʷ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʷʭ, ʦʥʘ 

ʚʧʝʨʚʳʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʟʛ, ʤʠʥʫʷ ʦʨʛʘʥʳ ʯʫʚʩʪʚ ʠ ʘʢʪʠʚʠʨʫʷ ʢʣʝʪʢʠ ʤʦʟʛʘ.  

ʆʙ ʦʙʲʸʤʝ ʧʘʤʷʪʠ ʠ ʟʘʧʦʤʠʥʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ:  

"ʄʦʟʛ ʧʦʤʥʠʪ ʚʩʸ - ʚʩʶ ʥʘʰʫ ʞʠʟʥʴ ʧʦ ʩʝʢʫʥʜʘʤ. ʅʦ ʚʳʜʘʝʪ ʥʘʤ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʟʘʜʘʯ" [10].  

ʆ ʤʝʭʘʥʠʟʤʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ:  

"ʆ ʪʦʤ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʮʝʣʦʩʪʥʳʡ ʤʦʟʛ. ɼʘ, ʤʳ ʫʞʝ ʤʥʦʛʦʝ ʟʥʘʝʤ ʦ ʜʝʪʘʣʷʭ ʝʛʦ ʨʘʙʦʪʳ. 

ʅʦ ʮʝʣʦʩʪʥʘʷ ʤʦʟʘʠʢʘ ʜʘʣʝʢʘ ʦʪ ʟʘʚʝʨʰʝʥʠʷ. ʆʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ: ʥʝʡʨʦʥ ʛʝʥʝʨʠʨʫʝʪ 

ʠʤʧʫʣʴʩʳ ʩ ʯʘʩʪʦʪʦʡ ʦʢʦʣʦ 20 ʚ ʩʝʢʫʥʜʫ (ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʟʘʥʠʞʝʥ ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʦʨʷʜʦʢ, 

ɸ.ɹ.). ʉʢʦʨʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʤʠʣʠ ʩʝʢʫʥʜʳ. ʊʘʢ ʢʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʪʘʢʘʷ ʤʝʜʣʝʥʥʘʷ 

ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʢʫʶ ʛʠʛʘʥʪʩʢʫʶ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ?" [11]. 

ʆ ʥʝʩʝʥʩʦʨʥʦʤ ʟʨʝʥʠʠ ʫ ʜʝʪʝʡ, ʩʣʝʧʳʭ ʦʪ ʨʦʞʜʝʥʠʷ:  

"éʏʪʦ ʞʝ ʠ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʝʨʭʚʦʟʤʦʞʥʦʩʪʠ? ʆʪʚʝʪ ʠ ʦʞʠʜʘʝʤʳʡ ʠ ʧʨʦʩʪʦʡ: ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʚʝʨʭʚʦʟʤʦʞʥʦʩʪʝʡ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʘʢʪʠʚʘʮʠʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ, ʘ ʚʝʨʦʷʪʥʦ, ʠ ʤʥʦʛʠʭ ʤʦʟʛʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʉʚʝʨʭʚʦʟʤʦʞʥʦʩʪʠé ʧʨʝʙʳʚʘʣʠ 

ʟʜʝʩʴ ʨʘʩʢʨʳʪʳ ʥʝ ʚ ʫʩʣʦʚʠʷʭ ʦʟʘʨʝʥʠʷ, ʘ ʧʦʣʫʫʧʨʘʚʣʷʝʤʦ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ... ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʚʝʨʭʚʦʟʤʦʞʥʦʩʪʠ ʙʳʚʘʶʪ ʠʩʭʦʜʥʳʝ (ʪʘʣʘʥʪ, ʛʝʥʠʡ) ʠ ʤʦʛʫʪ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʬʦʨʤʝ ʦʟʘʨʝʥʠʷé. ʀ, ʯʪʦ 

ʩʘʤʦʝ ʚʘʞʥʦʝ ʚ ʥʘʰʠʭ ʟʥʘʥʠʷʭ ʦ ʩʚʝʨʭʚʦʟʤʦʞʥʦʩʪʷʭ, ʦʥʠ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʨʠ 

ʩʧʝʮʠʘʣʴʥʦʤ ʦʙʫʯʝʥʠʠ, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ ʧʦʩʪʘʥʦʚʢʠ ʩʚʝʨʭʟʘʜʘʯʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʯʴ ʠʜʝʪ 

ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʤʦʟʛ, ʤʠʥʫʷ ʦʨʛʘʥʳ ʯʫʚʩʪʚ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʷʤʦʡ ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʦʢ ʤʦʟʛʘ ʬʘʢʪʦʨʘʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ é ʣʝʛʢʦ 

ʜʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʵʬʬʝʢʪʦʤ. ʄʦʞʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ 

ʩʚʝʨʭʟʘʜʘʯʠ - ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʟʨʝʥʠʷ ï ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 
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ʟʘ ʩʯʝʪéʧʨʷʤʦʡ ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʦʢ ʤʦʟʛʘ ʬʘʢʪʦʨʘʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ... ʆʜʥʘʢʦ ʩʝʡʯʘʩ ʵʪʦ - ʥʝ 

ʙʦʣʝʝ ʯʝʤ ʭʨʫʧʢʘʷ ʛʠʧʦʪʝʟʘé ʅʘʜʦ ʜʫʤʘʪʴ! ʀ ʠʟʫʯʘʪʴ!" [12].  

"ʅʘʜʦ ʜʫʤʘʪʴ! ʀ ʠʟʫʯʘʪʴ!"é ʇʨʝʜʘʥʥʘʷ ʦʜʥʦʤʫ ʪʦʣʴʢʦ ʙʦʞʝʩʪʚʫ ï ʥʘʫʯʥʦʡ ʀʩʪʠʥʝ, 

ʊ.ʅ. ɹʝʭʪʝʨʝʚʘ ʛʦʪʦʚʘ ʧʦʢʠʥʫʪʴ ʚʩʢʦʨʤʠʚʰʫʶ ʝʸ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʜʦʛʤʫ ʠ, ʟʘʙʳʚ ʦ 

ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʜʦʣʛʝ, ʩʦʟʜʘʚʘʪʴ ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ. ʈʘʟʚʠʚʘʝʤʘʷ ʥʘʤʠ ʢʦʥʮʝʧʮʠʷ 

ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʟʥʘʥʠʷ, ʦʙʣʘʜʘʶʱʝʛʦ ʥʝʟʘʚʠʩʠʤʳʤ ʢʘʥʘʣʦʤ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʷʚʣʷʝʪʩʷ, ʧʦ ʩʫʪʠ, ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩʳ (ʠ ʦʪʚʝʪʳ!), 

ʧʦʜʥʷʪʳʝ ʙʝʩʩʪʨʘʰʥʦʡ ʅʘʪʘʣʴʝʡ ʇʝʪʨʦʚʥʦʡ ɹʝʭʪʝʨʝʚʦʡ. 

 

2. ʂʦʥʮʝʧʮʠʷ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʎʅʉ 

 

2.1. ʉʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʠ ɹʠʦʢʦʤʧʴʶʪʝʨʘ ʩʦʟʥʘʥʠʷ  

 

ʌʫʥʢʮʠʶ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚʳʧʦʣʥʷʝʪ ɹʠʦʢʦʤʧʴʶʪʝʨ ʩʦʟʥʘʥʠʷ 

(ɹʂʉ) ï ʥʝʢʦʝ ʤʘʪʝʨʠʘʣʴʥʦʝ çʫʩʪʨʦʡʩʪʚʦè, ʚ ʬʫʥʢʮʠʠ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ, ʦʪʙʦʨ ʠ 

ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʩʦʟʥʘʥʠʷ, ʤʳʰʣʝʥʠʷ, ʪʚʦʨʯʝʩʪʚʘ ʠ ʪ.ʜ. 

 ɹʂʉ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʢʣʝʪʦʯʥʦʤ ʠ ʧʦʣʝʚʦʤ ʫʨʦʚʥʷʭ. ʅʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ, ʢʨʦʤʝ 

ʢʦʨʳ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʠ ʧʦʜʢʦʨʢʠ, ɹʂʉ ʦʭʚʘʪʳʚʘʝʪ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʩʠʭʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʥʝʡʨʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʤʦʟʛʘ. ʇʦʩʪʫʧʘʶʱʘʷ ʚ ʥʠʭ 

ʘʬʬʝʨʝʥʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʫʯʘʩʪʠʠ ʨʝʪʠʢʫʣʷʨʥʦʡ ʬʦʨʤʘʮʠʠ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʂ ʩʪʨʫʢʪʫʨʘʤ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ, ʦʪʥʦʩʷʪʩʷ ʠ 

ʢʦʤʧʦʥʝʥʪʳ ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ï ʮʝʥʪʨʳ ʙʦʣʠ ʠ ʫʜʦʚʦʣʴʩʪʚʠʷ, ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʡ 

ʨʝʛʫʣʷʮʠʠ, ʞʘʞʜʳ, ʛʦʣʦʜʘ ʠ ʥʘʩʳʱʝʥʠʷ, ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʠ ʪ.ʜ. 

ʇʦʷʩʥʘʷ ʠʟʚʠʣʠʥʘ ʠ ʤʠʥʜʘʣʠʥʘ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʤʦʮʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʦʢʨʘʩʢʫ), ʣʠʤʙʠʯʝʩʢʠʝ ʷʜʨʘ ʪʘʣʘʤʫʩʘ ʠ ʛʠʧʦʢʘʤʧ 

ʫʯʘʩʪʚʫʶʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʤʷʪʠ ʠ ʦʙʫʯʝʥʠʷ.  

ʅʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ ʚ ʩʦʩʪʘʚ ɹʂʉ ʚʭʦʜʠʪ ʇʨʦʮʝʩʩʦʨ, ʩʦʜʝʨʞʘʱʠʡ ʤʝʭʘʥʠʟʤʳ 

ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ, ʦʙʨʘʟʫʶʱʠʝ ʉʦʙʩʪʚʝʥʥʦʝ ʩʧʠʥʦʚʦʝ ʧʦʣʝ (ʉʉʇ) ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ - 

ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʂɻʄ). ɺ ʩʦʩʪʘʚ ʉʉʇ ʂɻʄ ʚʭʦʜʷʪ ʧʦʜʩʠʩʪʝʤʳ ï 

ʉʉʇ ʛʨʫʧʧ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ (ʅɻʂ) (ʩʤ. ʥʠʞʝ). 

ʈʘʟʚʠʚʘʝʤʘʷ ʥʘʤʠ ʢʦʥʮʝʧʮʠʷ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʪʠ 

ʬʫʥʢʮʠʠ. ʋʯʘʩʪʠʝ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʦʩʥʦʚʳ ʧʦʣʝʚʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ. ʊʘʢ, ʦʩʥʦʚʥʳʤ ("ʨʘʙʦʯʠʤ") 

ʧʦʪʝʥʮʠʘʣʟʘʜʘʶʱʠʤ ʵʣʝʤʝʥʪʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʝʣʠʯʠʥʫ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʷʚʣʷʝʪʩʷ ʢʘʣʠʡ ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʘ ʬʫʥʢʮʠʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʥʘʪʨʠʶ.  

ʈʘʙʦʪʘ ʇʨʦʮʝʩʩʦʨʘ ʦʩʥʦʚʘʥʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʉʉʇ ʛʨʫʧʧ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʅɻʂ, 

ʚʭʦʜʷʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʩʠʩʪʝʤ ʚ ʩʦʩʪʘʚ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ.  

ɺ ʟʘʜʘʯʠ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʩʦʟʥʘʥʠʷ ʚʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʇʨʦʮʝʩʩʦʨ ʩ ʢʣʝʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ɹʂʉ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ 

ʥʝʛʦ ʧʦ ʧʦʣʝʚʦʤʫ ʢʘʥʘʣʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

 ʆʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦʩʥʦʚʘʥʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ 

ʛʨʫʧʧ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʘʞʜʦʛʦ ʅɻʂ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ï ʧʦʜʩʠʩʪʝʤ ʉʉʇ ʛʨʫʧʧ 

ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

 

2.2. ɼʚʘ ʫʨʦʚʥʷ ʦʙʨʘʙʦʪʢʠ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚ ʎʅʉ ʜʚʫʭ ʫʨʦʚʥʝʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ: ʢʣʝʪʦʯʥʦʛʦ (ʦʙʨʘʙʦʪʢʘ ʧʫʪʸʤ 
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ʤʝʞʥʝʡʨʦʥʥʦʛʦ ʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ); ʧʦʣʝʚʦʛʦ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʦʮʝʩʩʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʩʫʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʉʉʇ ʛʨʫʧʧ ʛʣʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʅɻʂ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʩʤ. ʥʠʞʝ). 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʩʚʝʨʭʙʳʩʪʨʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʬʝʥʦʤʝʥʦʤ ʨʝʯʠ ʯʝʣʦʚʝʢʘ, ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚ ʧ.1.2. ɼʨʫʛʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʨʝʟʢʦʝ 

ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʚʨʝʤʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʝʨʝʥʦʩʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʚʨʝʤʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʝʘʣʴʥʳʭ ʧʩʠʭʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʊʘʢ, ɺ.ɺ. ʐʫʣʴʛʦʚʩʢʠʡ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʦʠʩʢ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦʙ ʘʚʪʦʨʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ çɽʚʛʝʥʠʡ ʆʥʝʛʠʥè ʧʫʪʸʤ ʧʝʨʝʙʦʨʘ ʚʘʨʠʘʥʪʦʚ ʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʤʥʦʛʠʝ ʥʝʜʝʣʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʥʘʰʝʤ ʧʦʜʩʦʟʥʘʥʠʠ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ 

ʚʦʟʥʠʢʘʝʪ ʤʝʥʝʝ ʯʝʤ ʯʝʨʝʟ ʩʝʢʫʥʜʫ. 

ʀʪʘʢ, ʚ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʩʚʝʨʭʙʳʩʪʨʘʷ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦʩʥʦʚʘʥʘ ʥʘ ʝʸ 

ʧʦʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʫʯʘʩʪʠʝʤ ʧʦʣʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ. 

 

2.3. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ ʦʩʥʦʚʘʥʦ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

 

ʈʘʥʝʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʨʳ ʧʨʦʷʚʣʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʜʠʚʠʜʘ, 

ʥʝ ʥʘʭʦʜʷʱʠʝ ʦʙʲʷʩʥʝʥʠʷ ʩ ʧʦʟʠʮʠʡ ʦʨʪʦʜʦʢʩʘʣʴʥʦʡ ʥʘʫʢʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʚʝʨʭʙʳʩʪʨʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʦʙʲʸʤʦʤ ʧʘʤʷʪʠ. ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʚʝʜʝʥʥʳʭ 

ʥʠʞʝ, ʠ ʪʘʢ ʞʝ ʥʝ ʥʘʭʦʜʷʱʠʭ ʦʙʲʷʩʥʝʥʠʷ ʧʨʦʷʚʣʝʥʠʡ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, 

ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʧʨʠʨʦʜʝ ʠ ʩʚʦʡʩʪʚʘʭ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʥʠʭ ʘʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

- ɺ 1987 ʛʦʜʫ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʢʦʣʭʦʟʥʠʢ-ʧʝʥʩʠʦʥʝʨ ɻ.ʅ. ʉʤʠʨʥʦʚ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʜʝʥʴ ʧʦʩʣʝ ʩʠʣʴʥʝʡʰʝʛʦ ʫʜʘʨʘ ʧʦ ʛʦʣʦʚʝ ʩʪʘʣ ʩʚʦʙʦʜʥʦ ʛʦʚʦʨʠʪʴ ʧʦ-ʥʝʤʝʮʢʠ ï ʩ ʵʪʠʤ ʷʟʳʢʦʤ 

ʦʥ ʨʘʥʝʝ ʥʝ ʙʳʣ ʟʥʘʢʦʤ. 

- ɺ 1992 ʛʦʜʫ ʜʝʚʦʯʢʘ ʠʟ ʗʨʦʩʣʘʚʣʷ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʡ ʪʷʞʝʣʦʡ ʙʦʣʝʟʥʠ ʚʜʨʫʛ 

ʟʘʛʦʚʦʨʠʣʘ ʥʘ ʰʫʤʝʨʩʢʦʤ ʷʟʳʢʝ, ʩʫʱʝʩʪʚʦʚʘʚʰʝʤ ʚ 3-ʤ ʚʝʢʝ ʜʦ ʥʘʰʝʡ ʵʨʳ. 

- 50-ʣʝʪʥʷʷ ʰʦʪʣʘʥʜʢʘ ʚʦ ʩʥʝ ʧʝʨʝʞʠʣʘ ʠʥʩʫʣʴʪ ʚ ʣʝʛʢʦʡ ʬʦʨʤʝ. ʇʨʦʩʥʫʚʰʠʩʴ ʫʪʨʦʤ, 

ʦʥʘ ʩʪʘʣʘ ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʥʘ ʨʦʜʥʦʤ ʷʟʳʢʝ ʩ ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʤ ʘʢʮʝʥʪʦʤ, ʭʦʪʷ ʥʠʢʦʛʜʘ ʪʘʤ ʥʝ 

ʙʳʣʘ. 

- ʇʝʥʩʠʦʥʝʨ ʉ.ʇ. ʇʝʨʦʚ, ʧʨʠʜʷ ʚ ʩʝʙʷ ʧʦʩʣʝ ʘʚʪʦʢʘʪʘʩʪʨʦʬʳ, ʥʘʯʘʣ ʛʦʚʦʨʠʪʴ ʥʘ 

ʩʪʘʨʦʬʨʘʥʮʫʟʩʢʦʤ ʷʟʳʢʝ [13]. 

ɼʘʣʝʝ ʘʚʪʦʨ ʧʫʙʣʠʢʘʮʠʠ ʩʦʦʙʱʘʝʪ: "ʣʫʥʘʪʠʢʠ" ʚʦ ʚʨʝʤʷ ʩʥʘ ʠ ʤʝʜʠʫʤʳ ʚʦ ʚʨʝʤʷ 

ʩʧʠʨʠʪʠʯʝʩʢʦʛʦ ʩʝʘʥʩʘ ʣʝʛʢʦ ʧʝʨʝʭʦʜʷʪ ʥʘ ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ, ʭʦʪʷ ʚ ʥʦʨʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʦʥʠ ʵʪʠʤʠ ʷʟʳʢʘʤʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʣʘʜʝʶʪ. ʊʘʢ, ʘʤʝʨʠʢʘʥʩʢʘʷ ʤʝʜʠʫʤ 

ʃʘʫʨʘ ʕʜʤʦʥʜʩ, ʥʝ ʟʥʘʷ ʥʠʢʘʢʦʛʦ ʷʟʳʢʘ, ʢʨʦʤʝ ʨʦʜʥʦʛʦ ï ʬʨʘʥʮʫʟʩʢʦʛʦ, ʣʝʛʢʦ ʠ ʩʚʦʙʦʜʥʦ 

ʠʩʧʦʣʴʟʦʚʘʣʘ 10 ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʦʚ ʚʦ ʚʨʝʤʷ ʪʘʢʠʭ ʩʝʘʥʩʦʚ ʠ ʜʘʞʝ ʧʝʣʘ ʥʘ ʠʪʘʣʴʷʥʩʢʦʤ, 

ʠʥʜʠʡʩʢʦʤ, ʥʝʤʝʮʢʦʤ ʠ ʧʦʣʴʩʢʦʤ ʷʟʳʢʘʭ, ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦ, ʠ ʥʝ ʧʦʥʠʤʘʷ ʥʠ 

ʩʣʦʚʘ. ɸ ʜʝʚʦʯʢʘ ʠʟ ʉʐɸ - ʕʤʠʣʠʷ ʊʦʣʤʵʜʞ, ʦʪʨʦʜʫ ʥʝ ʟʥʘʚʰʘʷ ʥʠ ʦʜʥʦʡ ʥʦʪʳ ʠ ʥʠʢʦʛʜʘ ʥʝ 

ʠʛʨʘʚʰʘʷ ʥʠ ʦʜʥʦʡ ʤʝʣʦʜʠʠ, ʥʝʦʞʠʜʘʥʥʦ ʟʘʧʠʩʘʣʘ (ʥʦʪʳ) ʠ ʙʣʝʩʪʷʱʝ ʠʩʧʦʣʥʠʣʘ ʥʘ 

ʬʦʨʪʝʧʠʘʥʦ ʤʫʟʳʢʘʣʴʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ.  

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʩʣʝʜʫʝʪ: ʢʨʦʤʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʚ ʩʝʥʩʦʨʥʳʝ ʟʦʥʳ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʫʱʝʩʪʚʫʝʪ ʧʫʪʴ ʩʧʦʥʪʘʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʦ ʧʦʣʝʚʦʤʫ ʢʘʥʘʣʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ "ʘʨʭʠʚʦʚ" ʧʘʤʷʪʠ. ʕʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʥʦʩʠʪʴ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʪʨʘʞʘʪʴ ʨʘʟʣʠʯʥʳʝ ʵʧʠʟʦʜʳ (ʩʦʙʳʪʠʷ, 

ʧʨʦʮʝʩʩʳ) ʩ ʫʯʘʩʪʠʝʤ ʟʥʘʢʦʤʳʭ ʠ ʥʝʟʥʘʢʦʤʳʭ ʣʠʮ, ʧʨʦʠʩʭʦʜʠʚʰʠʝ ʚ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ.  

ʀʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʚ ʬʦʨʤʝ ʜʠʨʝʢʪʠʚʳ, ʪʨʝʙʫʶʱʝʡ ʧʦʩʣʝ 

ʧʨʦʙʫʞʜʝʥʠʷ ʠʥʜʠʚʠʜʘ ʠʩʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʟʥʘʢʦʤʦʛʦ ʷʟʳʢʘ, 

ʠʩʧʦʣʥʝʥʠʷ ʥʝʟʥʘʢʦʤʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʪ.ʜ., ʙʝʟ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʝʢʦʛʦ ʥʦʩʠʪʝʣʷ ʩʣʦʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ï ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʦʙʣʘʜʘʶʱʝʛʦ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʯʘʩʪʚʦʚʘʪʴ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʧʨʦʷʚʣʝʥʠʷʭ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʩʚʦʡʩʪʚʦʤ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʅʦʩʠʪʝʣʷʤʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤʠ ʨʘʙʦʪʫ ʧʦʣʝʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʩʦʟʥʘʥʠʷ (ʩʤ. ʥʠʞʝ), ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʧʠʥʦʚʳʝ ʧʦʣʷ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ [13-17]. 

ʀʪʘʢ, ʚʩʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʩʪʫʧʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʦʣʝʚʦʤʫ ʢʘʥʘʣʫ, 

ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʫʨʦʚʥʝ ʧʦʜʩʦʟʥʘʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ. 

ʅʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ ʤʦʟʛʘ ʩ ʫʯʘʩʪʠʝʤ ʬʝʥʦʤʝʥʘ ʧʦʜʩʦʟʥʘʥʠʷ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ 

ʩʦʚʤʝʩʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʠ ʧʦʣʝʚʦʛʦ ʫʨʦʚʥʝʡ ɹʂʉ. 

 

2.4. ʂʦʥʮʝʧʮʠʷ ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʟʥʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʘʪʫʩ 

ʬʝʥʦʤʝʥʦʚ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ  

 

ɺ ʩʦʩʪʦʷʥʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʩʤʝʨʪʠ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ɹʂʉ ʠʩʯʝʟʘʶʪ ʦʩʥʦʚʥʳʝ 

ʧʨʠʟʥʘʢʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʜʠʚʠʜʘ: ʫ ʥʝʛʦ ʦʪʩʫʪʩʪʚʫʶʪ ʕʕɻ ʠ ʕʂɻ-ʘʢʪʠʚʥʦʩʪʴ, ʜʳʭʘʥʠʝ 

ʠ ʤʳʰʝʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʨʝʬʣʝʢʪʦʨʥʳʝ ʨʝʘʢʮʠʠ. ʀʥʜʠʚʠʜ ʣʠʰʸʥ ʩʦʟʥʘʥʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʣʠʰʝʥʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʚʳʝ ʤʝʭʘʥʠʟʤʳ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʧʦʩʪʫʧʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʦʣʝʚʦʤʫ ʢʘʥʘʣʫ ʥʝ ʧʨʝʨʳʚʘʝʪʩʷ. ʇʦʣʝʚʳʝ ʤʝʭʘʥʠʟʤʳ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ 

ʧʨʦʜʦʣʞʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʘʚʪʦʥʦʤʥʦ. ɺ ʧʘʤʷʪʠ ʠʥʜʠʚʠʜʘ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʚʩʝ ʩʦʙʳʪʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ, ʦ ʢʦʪʦʨʳʭ ʦʥ ʨʘʩʩʢʘʟʳʚʘʝʪ ʧʦʩʣʝ ʚʭʦʜʘ ʠʟ ʩʦʩʪʦʷʥʠʷ 

ʢʣʠʥʠʯʝʩʢʦʡ ʩʤʝʨʪʠ. ʆʧʠʩʘʥ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʨʝʘʥʠʤʠʨʦʚʘʥʥʳʡ ʧʦʧʨʦʩʠʣ ʚʝʨʥʫʪʴ ʝʤʫ ʟʫʙʥʦʡ 

ʧʨʦʪʝʟ, ʠʟʲʷʪʳʡ ʫ ʥʝʛʦ ʚ ʩʦʩʪʦʷʥʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʩʤʝʨʪʠ, ʠ ʩʦʦʙʱʠʣ, ʛʜʝ ʧʨʦʪʝʟ ʭʨʘʥʠʪʩʷ. 

ʇʨʦʪʝʟ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʫʢʘʟʘʥʥʦʤ ʤʝʩʪʝ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ: ʎʅʉ ʯʝʣʦʚʝʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʩʤʝʨʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʝʣʴ ɹʂʉ, ʫ ʢʦʪʦʨʦʛʦ ʢʣʝʪʦʯʥʳʡ 

ʫʨʦʚʝʥʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ. ʀʥʜʠʚʠʜ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʩʤʝʨʪʠ, ʧʦʣʫʯʘʶʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦ ʧʦʣʝʚʦʤʫ ʢʘʥʘʣʫ, 

"ʚʠʜʠʪ", "ʩʣʳʰʠʪ" ʠ ʦʩʦʟʥʘʸʪ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʥʘ ʫʨʦʚʥʝ 

ʧʦʜʩʦʟʥʘʥʠʷ, ʥʦ ʣʠʰʸʥ ʚʦʟʤʦʞʥʦʩʪʠ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʩʪʫʧʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ï 

ʝʛʦ ʧʩʠʭʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʘ. ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ: ʢʦʥʮʝʧʮʠʷ ʜʚʫʭʫʨʦʚʥʝʚʦʡ 

ʤʦʜʝʣʠ ɹɹʂʉ ʧʦʟʚʦʣʷʝʪ ʚʧʝʨʚʳʝ ʯʸʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʘʪʫʩ ʬʝʥʦʤʝʥʦʚ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ: 

ʧʦʜʩʦʟʥʘʥʠʝ ʷʚʣʷʝʪʩʷ ʘʚʪʦʥʦʤʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʬʝʥʦʤʝʥʘ ʧʩʠʭʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʘʤʷʪʴ - ʘʪʨʠʙʫʪ ʬʝʥʦʤʝʥʘ ʧʦʜʩʦʟʥʘʥʠʷ. 

  

 

3. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʷ - ʨʝʘʣʴʥʳʡ ʬʘʢʪʦʨ  

 

3.1. ʆ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʙʣʠʟʢʦ- ʠ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʧʠʥʦʚʳʭ 

ʧʦʣʝʡ 
 

 ɺ ʨʷʜʝ ʢʦʥʮʝʧʮʠʡ, ʩʦʟʜʘʥʥʳʭ ʚ ʜʚʘʜʮʘʪʦʤ ʩʪʦʣʝʪʠʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʳʪʘʣʠʩʴ 

ʧʦʜʚʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʞʝʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʥʝ ʥʘʭʦʜʷʱʠʭ ʦʙʲʷʩʥʝʥʠʷ ʩ ʧʦʟʠʮʠʡ ʩʫʱʝʩʪʚʫʶʱʝʡ ʦʨʪʦʜʦʢʩʘʣʴʥʦʡ ʥʘʫʢʠ. ʇʨʠ 

ʩʦʟʜʘʥʠʠ ʢʘʞʜʦʡ ʥʦʚʦʡ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʘʚʪʦʨʳ ʫʜʝʣʷʣʠ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʧʨʠʨʦʜʝ ʚʦʟʤʦʞʥʦʛʦ ʥʦʩʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ.  

ʂʦʥʮʝʧʮʠʷ ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʟʥʘʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʥʘʰʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ 2004-2010 ʛʦʜʦʚ, ʦʧʨʝʜʝʣʠʚʰʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʉʦʙʩʪʚʝʥʥʳʭ 

ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ (ʉʉʇ ʄʆ). ʇʦʢʘʟʘʥʦ: 

1. ɺʩʝ ʦʢʨʫʞʘʶʱʠʝ ʥʘʩ ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ, ʚʢʣʶʯʘʷ 

ʠʭ ʢʦʤʧʦʥʝʥʪʳ, ʦʙʣʘʜʘʶʪ ʉʦʙʩʪʚʝʥʥʳʤʠ ʩʧʠʥʦʚʳʤʠ ʧʦʣʷʤʠ, ʠʤʝʶʱʠʤʠ ʩʣʝʜʫʶʱʠʤʠ 

ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʩʯʠʪʘʪʴ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ:  

- ʥʝʩʪʠ ʩʣʦʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʝ ʚʝʱʝʩʪʚʘ ʠ ʝʛʦ ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ; 

- ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʜʨʫʛʠʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ; 

- ʧʨʦʥʠʢʘʪʴ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʟʘʪʫʭʘʥʠʝʤ ʩʢʚʦʟʴ ʣʶʙʳʝ ʧʨʠʨʦʜʥʳʝ ʩʨʝʜʳ [13-17]. 
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2. ʆʙʣʘʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʉʉʇ ʄʆ ʦʛʨʘʥʠʯʝʥʘ "ʙʣʠʞʥʝʡ ʟʦʥʦʡ", ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʲʝʢʪʘ. 

 ʂ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʦʣʷʤ ʦʪʥʦʩʷʪʩʷ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ ʩʧʠʥʦʚʳʝ ʧʦʣʷ (ɼʉʇ) 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʠʤʝʶʱʠʝ ʥʝʦʛʨʘʥʠʯʝʥʥʫʶ ʦʙʣʘʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʤʠʨʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ɼʉʇ. 

1. ʉʦʛʣʘʩʥʦ ɸ.ɽ. ɸʢʠʤʦʚʫ, ɼʉʇ ï ʵʪʦ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ (ʊʇ), 

ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʷʨʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ (ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʠʣʠ ʤʘʛʥʠʪʥʳʤ), ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʠʣʠ ʩʧʠʥʦʚʳʤ 

ʧʦʣʷʤʠ (ʢʦʥʮʝʧʮʠʷ EGS-ʧʦʣʷʨʠʟʘʮʠʠ) [18, 19]. 

ɸ.ɽ. ɸʢʠʤʦʚ ʦ ʌʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ:  

"ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚʘʢʫʫʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʙʝʟ ʯʘʩʪʠʮ, ʠ ʠʩʭʦʜʷ ʠʟ ʤʦʜʝʣʠ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʩʧʠʥʘé ʢʘʢ ʢʦʣʴʮʝʚʦʛʦ ʚʦʣʥʦʚʦʛʦ ʧʘʢʝʪʘ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ, 

ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʘʢʫʫʤ ʢʘʢ ʩʠʩʪʝʤʫ ʠʟ ʢʦʣʴʮʝʚʳʭ ʚʦʣʥʦʚʳʭ ʧʘʢʝʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʵʣʝʢʪʨʦʥʘʤ ʠ ʧʦʟʠʪʨʦʥʘʤ, ʘ ʥʝ ʩʦʙʩʪʚʝʥʥʦ ʵʣʝʢʪʨʦʥʥʦ-ʧʦʟʠʪʨʦʥʥʳʤ ʧʘʨʘʤ, ʥʝʩʫʱʠʤ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʡʩʪʚʘʭ ʵʪʠʭ ʯʘʩʪʠʮé ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʫʩʣʦʚʠʶ ʠʩʪʠʥʥʦʡ 

ʵʣʝʢʪʨʦʥʝʡʪʨʘʣʴʥʦʩʪʠ ʪʘʢʦʛʦ ʧʦʣʝʚʦʛʦ ʵʣʝʢʪʨʦʥʥʦ-ʧʦʟʠʪʨʦʥʥʦʛʦ ʚʘʢʫʫʤʘ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ 

ʩʦʩʪʦʷʥʠʝ, ʢʦʛʜʘ ʢʦʣʴʮʝʚʳʝ ʚʦʣʥʦʚʳʝ ʧʘʢʝʪʳ ʵʣʝʢʪʨʦʥʘ ʠ ʧʦʟʠʪʨʦʥʘ ʙʫʜʫʪ ʚʣʦʞʝʥʳ ʜʨʫʛ ʚ 

ʜʨʫʛʘ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʩʧʠʥʳ ʵʪʠʭ ʚʣʦʞʝʥʥʳʭ ʢʦʣʴʮʝʚʳʭ ʧʘʢʝʪʦʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ, ʪʦ ʪʘʢʘʷ 

ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʩʘʤʦʩʢʦʤʧʝʥʩʠʨʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʧʦ ʟʘʨʷʜʘʤ, ʥʦ ʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʩʧʠʥʫ ʠ 

ʤʘʛʥʠʪʥʦʤʫ ʤʦʤʝʥʪʫ. ʊʘʢ ʢʘʢ ʤʘʩʩʘ ʧʦʢʦʷ ʚʦʣʥʦʚʳʭ ʧʘʢʝʪʦʚ ʨʘʚʥʘ ʥʫʣʶ, ʪʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ 

ʙʫʜʫʪ ʦʙʣʘʜʘʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʥʝʡʪʨʘʣʴʥʦʩʪʴʶ. ʊʘʢʫʶ ʩʠʩʪʝʤʫ ʠʟ ʚʣʦʞʝʥʥʳʭ ʢʦʣʴʮʝʚʳʭ 

ʚʦʣʥʦʚʳʭ ʧʘʢʝʪʦʚ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʬʠʪʦʥʦʤ. ʇʣʦʪʥʘʷ ʫʧʘʢʦʚʢʘ ʬʠʪʦʥʦʚ ʙʫʜʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʤʘʪʝʨʠʘʣʴʥʫʶ ʩʨʝʜʫ ï ʬʠʟʠʯʝʩʢʠʡ ʚʘʢʫʫʤ [18]. 

ɸ.ɽ. ɸʢʠʤʦʚ ʦ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʷʭ:   

"ʊʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʤʦʛʫʪ ʧʦʨʦʞʜʘʪʴʩʷ ʢʨʫʯʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʚʦʟʤʫʱʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʠʣʠ ʪʦʧʦʣʦʛʠʯʝʩʢʫʶ 

ʧʨʠʨʦʜʫ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʘʪʴ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʢʦʤʧʦʥʝʥʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʊʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʤʦʛʫʪ ʩʘʤʦʛʝʥʝʨʠʨʦʚʘʪʴʩʷé ɺ ʩʦʟʜʘʥʥʦʡ ɻ.ʀ. ʐʠʧʦʚʳʤ ʊʝʦʨʠʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ [20] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ - 

"ʧʝʨʚʠʯʥʳʭ" ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʩʧʦʩʦʙʥʳʭ ʥʝʩʪʠ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡé 

ʇʝʨʚʠʯʥʦʝ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ - ʵʪʦ ʦʩʦʙʘʷ ʬʦʨʤʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʚʘʥʪʦʚʳʝ ʚʠʭʨʠ, ʥʝ ʦʙʣʘʜʘʶʱʠʝ ʵʥʝʨʛʠʝʡ ʠ ʥʝ ʧʝʨʝʥʦʩʷʱʠʝ ʵʥʝʨʛʠʶ. 

ʕʪʠ ʢʚʘʥʪʦʚʳʝ ʚʠʭʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ. ɺ ʦʪʩʫʪʩʪʚʠʝ ʵʥʝʨʛʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʚʘʥʪʦʚʳʭ ʚʠʭʨʝʡ ʚ ʧʝʨʚʠʯʥʦʤ ʪʦʨʩʠʦʥʥʦʤ ʧʦʣʝ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʚʦʟʤʫʱʝʥʠʷ ʚ ʩʨʝʜʝ ʵʪʦʛʦ ʫʨʦʚʥʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʦʡ ʪʦʣʴʢʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ɺ ʧʝʨʚʠʯʥʦʤ 

ʪʦʨʩʠʦʥʥʦʤ ʧʦʣʝ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ. ɺʦʟʤʦʞʥʦ, ʧʝʨʚʠʯʥʳʝ ʊʇ ʠʛʨʘʶʪ 

ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʚ ʩʦʟʥʘʥʠʠ ʯʝʣʦʚʝʢʘ" [19].  

2. ʉʪʦʨʦʥʥʠʢʠ ʚʪʦʨʦʛʦ ï ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʩʧʠʥʦʚʳʭ ʧʦʣʷʭ (ɼʉʇ) ʩʯʠʪʘʶʪ, ʯʪʦ ʦʥʠ ʟʘʨʦʞʜʘʶʪʩʷ ʚ ʵʬʠʨʝ. 

ɺ ʨʘʙʦʪʘʭ ʨʷʜʘ ʘʚʪʦʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝʩʫʱʠʭ 

ʠʥʬʦʨʤʘʮʠʶ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦʣʝʡ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚ ʵʬʠʨʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

ʘ. ʂʦʥʮʝʧʮʠʷ ʵʬʠʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʝʡ ɺ.ɸ. ɸʮʶʢʦʚʩʢʦʛʦ [22]; 

ʙ. ʊʝʦʨʠʷ ʵʬʠʨʥʦʛʦ ʧʦʣʷ ʅ.ɽ. ʅʝʚʝʩʩʢʦʛʦ [23]; 

ʚ. ɺ ʪʝʦʨʠʠ ɺ.ʊʨʘʚʢʠʥʘ ʌʠʟʠʢʠ ʩʫʙʘʪʦʤʥʳʭ ʤʘʩʰʪʘʙʦʚ ʵʬʠʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʬʘʟ ʛʝʪʝʨʦʛʝʥʥʦʡ ʩʨʝʜʳ [24]. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ɼʉʇ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʙʝʩʢʦʥʝʯʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʬʠʟʠʢʦʚ-

ʪʝʦʨʝʪʠʢʦʚ. ʄʝʞʜʫ ʪʝʤ, ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʠʢʘʢ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʫʪʴ ʨʘʟʚʠʚʘʝʤʳʭ ʥʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʠʦʨʠʪʝʪʥʦʡ ʨʦʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʤʝʭʘʥʠʟʤʘʭ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ ʧʦ ʪʦʡ ʧʨʦʩʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʠ ʬʠʟʠʯʝʩʢʠʡ 

ʚʘʢʫʫʤ, ʠ ʵʬʠʨ ï ʩʫʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʠ ɼʉʇ ï ʵʪʦ ʠʭ ʉʦʙʩʪʚʝʥʥʳʝ ʩʧʠʥʦʚʳʝ ʧʦʣʷ. 
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ʉʉʇʄʆ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʤ ʩʧʠʥʦʚʳʤ ʧʦʣʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, 

ʧʦʣʷʨʠʟʫʝʪ ʝʛʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʌɺ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ (ʊʇ).  
ʀʩʭʦʜʷ ʠʟ ʩʢʘʟʘʥʥʦʛʦ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʰʝʤ ʠʟʣʦʞʝʥʠʠ ʤʳ ʧʨʠʥʠʤʘʝʤ:  

ʉʉʇ ʄʆ ï ʵʪʦ ʉʦʙʩʪʚʝʥʥʳʝ ʩʧʠʥʦʚʳʝ ʧʦʣʷ ʚʩʝʭ ʥʘʙʣʶʜʘʝʤʳʭ ʥʘʤʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ; 

ʉʉʇʌɺ ï ʵʪʦ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʝʝ ʉʦʙʩʪʚʝʥʥʦʝ ʩʧʠʥʦʚʦʝ ʧʦʣʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ;  

ʊʇʌɺ  - ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʘʤʠ 

ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ. 

ʉʉʇ ʄʆ ʠ ʉʉʇʌɺ ï ʵʪʦ ʜʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʘ ʚ ʢʦʥʮʝʧʮʠʠ 

ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʟʥʘʥʠʷ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʣʝʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ. ʊʘʢ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʧʘʤʷʪʠ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʧʨʝʨʳʚʥʳʤ ʦʙʤʝʥʦʤ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʉʉʇ ʄʆ ʠ ʉʉʇʌɺ ï ʝʸ 

ʧʝʨʝʥʦʩʦʤ ʦʪ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʘʨʭʠʚʳ ʧʘʤʷʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʠ ʦʙʨʘʪʥʦ.  

ʉʉʇ ʄʆ, ʫʯʘʩʪʚʫʶʱʠʝ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʘʭ ʧʦʣʝʚʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ - ʵʪʦ ʘʪʨʠʙʫʪ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ;  

ʉʉʇʌɺ ʠ ʊʇʌɺ ï ʘʪʨʠʙʫʪʳ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʦʙʣʘʜʘʶʱʠʝ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʝʨʝʥʦʩʠʪʴ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʚʩʝʛʜʘ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʳʝ ʩ ʉʉʇʄʆ, 

ʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʝʤʫ ʥʝ ʘʜʝʢʚʘʪʥʳʝ.  

ʉʉʇʄʆ ʠ ʉʉʇʌɺ-ʊʇʌɺ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ, ʥʦ ʥʝ ʨʘʚʥʦʤ 

ʩʦʧʦʜʯʠʥʝʥʠʠ ʜʨʫʛ ʜʨʫʛʫ. ʊʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʥʝ ʤʦʞʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʤʘʪʝʨʠʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ, ʠʣʠ ʚʥʦʩʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʸʤ 

ʧʨʦʮʝʩʩʳ, ʠʣʠ ʠʟʤʝʥʷʪʴ ʝʛʦ ʩʦʩʪʦʷʥʠʝ. ʕʪʠ ʬʫʥʢʮʠʠ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ 

ʦʧʦʩʨʝʜʦʚʘʥʥʦ, ʧʫʪʸʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʉʉʇ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. ʇʨʠ ʪʘʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʠʟʤʝʥʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʉʉʇ ʄʆ ï ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï ʧʘʨʘʤʝʪʨʳ ʚʭʦʜʷʱʠʭ 

ʚ ʥʝʛʦ ʩʧʠʥʦʚ  (ʩʤ. ʥʠʞʝ). ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʷʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʚʦʡʩʪʚʘ ʚʝʱʝʩʪʚʘ 

ʦʙʲʝʢʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʉʉʇ ʧʨʠʥʘʜʣʝʞʠʪ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʥʝ ʤʦʞʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʩ ʧʦʣʷʤʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ. ʊʘʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʷʪ ʦʧʦʩʨʝʜʦʚʘʥʥʦ 

ʧʨʠ ʫʯʘʩʪʠʠ ʉʉʇ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʂʘʢʦʚ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʉʇ ʄʆ ʠ ʉʉʇ ʌɺ? ʊʇʌɺ ʥʝ ʵʢʨʘʥʠʨʫʶʪʩʷ 

ʚʝʱʝʩʪʚʦʤ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʄʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʌʠʟʠʯʝʩʢʠʡ ʚʘʢʫʫʤ 

"ʨʘʩʪʚʦʨʷʝʪ" ʚ ʩʝʙʝ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʚʝʱʝʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʚʧʣʦʪʴ ʜʦ ʢʦʤʧʦʥʝʥʪʦʚ 

ʘʪʦʤʘ ʠ ʝʛʦ ʷʜʨʘ ï ʦʨʙʠʪʘʣʴʥʳʝ ʵʣʝʢʪʨʦʥʳ, ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ. ɺʩʝ ʦʥʠ ʢʘʢ ʙʳ "ʧʣʘʚʘʶʪ" ʚ 

ʌɺ, ʙʫʜʫʯʠ ʩʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʩʣʘʙʳʤʠ, ʩʠʣʴʥʳʤʠ ʠ ʢʫʣʦʥʦʚʩʢʠʤʠ ʩʠʣʘʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʌɺ, ʚ ʩʠʣʫ ʩʚʦʝʡ ʥʝʡʪʨʘʣʴʥʦʩʪʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʳ 

ʚʝʱʝʩʪʚʘ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ: ʢʘʢ ʉʉʇ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, ʪʘʢ ʠ ʩʘʤ 

ʦʙʲʝʢʪ, ʩʦʭʨʘʥʷʶʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʚʦʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚʢʣʶʯʘʷ ʠʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. 

 ʇʦ ʩʫʱʝʩʪʚʫ, ʚ "ʙʣʠʞʥʝʡ ʟʦʥʝ" ʉʉʇ ʄʆ ʠ ɼʉʇ ʩʣʠʪʳ ʚ ʝʜʠʥʦʝ ʩʧʠʥʦʚʦʝ ʧʦʣʝ, 

ʧʦʩʢʦʣʴʢʫ ʠ ʉʉʇʄʆ, ʠ ɼʉʇ ʠʥʜʫʮʠʨʦʚʘʥʳ ʚʝʱʝʩʪʚʦʤ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʦʙʲʝʢʪʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʜʝʨʞʘʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʠʥʬʦʨʤʘʮʠʶ - ʠʤʝʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʧʘʨʘʤʝʪʨʳ ʩʧʠʥʦʚ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ.  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʉʉʇ ʄʆ ʚʩʝʛʜʘ ʚʳʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ɼʉʇ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʪʦʧʦʣʦʛʠʯʝʩʢʦʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʉʉʇʄʆ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ 

"ʙʣʠʞʥʝʡ ʟʦʥʳ". 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʉʉʇ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʠʟʣʫʯʘʪʝʣʷ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʪʝʢʪʦʨʘ ʉʉʇ ʠʟʣʫʯʘʪʝʣʷ ʩʣʫʞʠʣʠ ʩʫʭʠʝ ʜʨʦʞʞʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʟʘʤʢʥʫʪʦʤ ʩʪʘʣʴʥʦʤ ʢʦʥʪʝʡʥʝʨʝ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʦʢ 25 ʤʤ. ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ 

ʦʪʣʦʞʝʥʦ ʟʥʘʯʝʥʠʝ ʟʠʤʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʨʦʞʞʝʡ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ʂʘʢ 

ʩʣʝʜʫʝʪ ʠʟ ʨʠʩ.1, ʧʨʦʪʷʞʝʥʥʦʩʪʴ "ʙʣʠʞʥʝʡ ʟʦʥʳ" ʩʦʩʪʘʚʠʣʘ ʤʝʥʝʝ 4 ʤ. ʆʪʥʦʰʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʉʇʇ ʠʟʣʫʯʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʉʇʇʌɸ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 

3,7. 
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ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʉʉʇ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʠʟʣʫʯʘʪʝʣʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʜʝʪʝʢʪʦʨ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʠʟʣʫʯʘʪʝʣʝʤ ʠ ʩʫʭʠʤʠ ʜʨʦʞʞʘʤʠ, ʟʘʢʣʶʯʸʥʥʳʤʠ ʚ ʩʪʘʣʴʥʦʡ ʢʦʥʪʝʡʥʝʨ ʩ 

ʪʦʣʱʠʥʦʡ ʩʪʝʥʦʢ 25 ʤʤ. ʇʦ ʚʝʨʪʠʢʘʣʠ ʦʪʣʦʞʝʥʦ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʟʠʤʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʨʦʞʞʝʡ ʚ 

ʧʨʦʮʝʥʪʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. 

 

3.2. ɼʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʉʉʇ ʄʆ 
  

ʉʉʇ ʄʆ ʩʦʜʝʨʞʠʪ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʩʪʨʫʢʪʫʨʥʫʶ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʉʉʇ ʄʆ ʚʢʣʶʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʝ ʚʝʱʝʩʪʚʘ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʚʝʱʝʩʪʚʘ ʠ ʝʛʦ ʪʦʧʦʣʦʛʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʤʝʪʨʘʭ ʦʨʙʠʪʘʣʴʥʳʭ 

ʵʣʝʢʪʨʦʥʦʚ ʠ ʯʘʩʪʠʮ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʷʜʨʘ ʘʪʦʤʘ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ ʦʪʩʫʪʩʪʚʫʶʪ 

ʘʪʦʤʳ ʠ ʤʦʣʝʢʫʣʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ 

ʉʉʇʌɺ ʠ ʊʇʌɺ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʤʝʪʨʘʭ ʩʧʠʥʦʚ ʯʘʩʪʠʮ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʌɺ.  

ʉʪʨʫʢʪʫʨʥʘʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʉʉʇ ʥʝʦʜʫʰʝʚʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ 

ʦʩʪʘʚʘʪʴʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʜʦʣʛʦ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʉʉʇ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ 

ʭʘʨʘʢʪʝʨʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʨʦʮʝʩʩʘʤʠ ʠ ʤʝʪʘʙʦʣʠʟʤʘ ʠ 

ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʟʥʘʯʠʤʦʩʪʴ ʢʦʪʦʨʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʨʦʮʝʩʩʘʭ ʧʩʠʭʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ. ʄʳ ʠʤʝʝʤ ʚ ʚʠʜʫ ʧʝʨʝʥʦʩ ʠʦʥʦʚ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʘʭ 

ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʠ ʯʠʩʣʝ ʧʨʠ ʝʸ ʤʝʞʫʨʦʚʥʝʚʦʤ ʧʝʨʝʥʦʩʝ (ʩʤ. ʥʠʞʝ) 

 

3.3. ʌʘʥʪʦʤʳ ʉʉʇ ʄʆ ʠ ɼʉʇ 

 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʥʮʝʧʮʠʶ 

ʜʚʫʭʫʨʦʚʥʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ ʚʢʣʶʯʝʥʘ ʢʘʪʝʛʦʨʠʷ "ʌʘʥʪʦʤʳ ʩʧʠʥʦʚʳʭ 

ʧʦʣʝʡ".  

ʌʘʥʪʦʤʦʤ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ (ʌʉʉʇʄʆ) ʥʘʟʚʘʥʦ 

ʉʉʇʄʆ ʩ ʠʟʤʝʥʸʥʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʠ/ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʚʦʟʥʠʢʰʠʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʉʇʄʆ ʩ ʇʌɺ, ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ɹʂʉ, ʘ ʪʘʢʞʝ ʧʦ ʧʦʣʝʚʦʤʫ ʢʘʥʘʣʫ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ-ʩʘʪʝʣʣʠʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʅɻʂ.  

ʊʦʨʩʠʦʥʥʳʤ ʬʘʥʪʦʤʦʤ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʌʊʇʌɺ ʥʘʟʚʘʥʦ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʩʦʜʝʨʞʘʱʝʝ ʚʥʦʚʴ ʧʦʩʪʫʧʠʚʰʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚʦʟʥʠʢʰʫʶ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʉʇʄʆ ʩ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʤ ʩʧʠʥʦʚʳʤ ʧʦʣʝʤ ʊʇʌɺ. 

ʄʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʌʊʇʌɺ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʧʨʝʜʚʘʨʷʶʱʠʤ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʝʤ ʌʉʉʇ: 

ʚʦʟʥʠʢʰʠʡ ʬʘʥʪʦʤ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦʣʷʨʠʟʫʝʪ 

ʬʠʟʠʯʝʩʢʠʡ ʚʘʢʫʫʤ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʝʛʦ ʢʨʫʯʝʥʠʝ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʌʊʇʌɺ. 

ʂʘʞʜʦʝ ʥʦʚʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʉʇ ʄʆ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʦʛʦ 
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ʌʉʉʇʄʆ ʩ ʠʟʤʝʥʸʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʤʘʪʝʨʠʘʣʴʥʦʤ ʦʙʲʝʢʪʝ ʧʨʦʮʝʩʩʦʚ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʉʇʇ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ, ʧʨʠʚʝʜʸʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʦʚʳʭ 

ʌʉʉʇʄʆ ʠ ʌʊʇʌɺ ʩ ʠʟʤʝʥʸʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʤʠ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʦʨʩʠʦʥʥʳʭ ʬʘʥʪʦʤʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ, 

ʧʦʜʦʙʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʠʥʦʢʘʜʨʦʚ ʢʠʥʦʣʝʥʪʳ, ʩʦʭʨʘʥʷʝʪ ʚ ʘʨʭʠʚʘʭ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʧʘʤʷʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʠʩʭʦʜʠʚʰʝʤ ʧʨʦʮʝʩʩʝ. 

  

4. ʋʯʘʩʪʠʝ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʤʝʭʘʥʠʟʤʘʭ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʦʣʝʚʦʤ 

ʫʨʦʚʥʝ ɹʂʉ 

 

4.1. ʇʦʪʦʢʠ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ɹʂʉ 

 

1. ʅʘ ʢʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ɹʂʉ ï ʚ ʥʠʞʥʠʝ ʦʪʜʝʣʳ ʠ ʚ ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʪ 

ʨʝʮʝʧʪʦʨʦʚ ʩʝʥʩʦʨʥʳʭ ʘʥʘʣʠʟʘʪʦʨʦʚ ʠ ʠʥʪʝʨʦʮʝʧʪʦʨʦʚ ʧʦʩʪʫʧʘʝʪ ʘʬʬʝʨʝʥʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʦʪʦʙʨʘʞʘʶʱʘʷ ʩʦʩʪʦʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ.  

2. ʀʟ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ɹʂʉ ʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ ʧʦʣʝʚʦʡ 

ʫʨʦʚʝʥʴ ï ʚ çʇʨʦʮʝʩʩʦʨè ʧʦʩʪʫʧʘʶʪ ʢʦʤʘʥʜʳ ʥʘ ʦʙʨʘʙʦʪʢʫ, ʦʪʙʦʨ ʠ ʦʮʝʥʢʫ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ. ʆʮʝʥʢʘ ʟʥʘʯʠʤʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʙʦʨ ʧʨʠʦʨʠʪʝʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʝʸ 

ʤʥʦʛʦʢʨʘʪʥʳʭ ʤʝʞʫʨʦʚʥʝʚʳʭ ʧʝʨʝʥʦʩʦʚ ʠ ʧʦʚʪʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ.  

ɺ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʠʟʤʘ in vivo ʧʦʩʪʫʧʣʝʥʠʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʠʥʘʧʪʠʯʝʩʢʠʡ ʚʭʦʜ 

ʅɻʂ ʧʨʠʚʦʜʠʪ ʢ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʛʨʫʧʧʳ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʅɻʂ ï 

ʩʥʠʞʝʥʠʶ ʚʝʣʠʯʠʥʳ ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʩʤ. ʥʠʞʝ). 

3. ʅʘ ʧʦʣʝʚʦʡ ʫʨʦʚʝʥʴ ɹʂʉ ï ʚ ʇʨʦʮʝʩʩʦʨ ï ʘʬʬʝʨʝʥʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʪʫʧʘʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠʟ çʘʨʭʠʚʦʚè 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʦʪ ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ ʦʢʨʫʞʘʶʱʠʭ ʦʙʲʝʢʪʦʚ. 

ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ ʤʦʜʘʣʴʥʦʩʪʴ ʠ ʚʣʠʷʪʴ ʥʘ ʚʝʣʠʯʠʥʫ ʤʝʤʙʨʘʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ.  

ɺ ʩʦʩʪʦʷʥʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʩʤʝʨʪʠ ʠʥʜʠʚʠʜʘ, ʢʦʛʜʘ ʧʨʝʢʨʘʱʘʝʪʩʷ ʚʩʷʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 

ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ, ʤʝʭʘʥʠʟʤ ʧʦʜʩʦʟʥʘʥʠʷ ʧʨʦʜʦʣʞʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʘʚʪʦʥʦʤʥʦ. 

ʀʥʬʦʨʤʘʮʠʷ ʧʨʦʜʦʣʞʘʝʪ ʧʦʩʪʫʧʘʪʴ ʚ ʇʨʦʮʝʩʩʦʨ ʧʦ ʧʦʣʝʚʦʤʫ ʢʘʥʘʣʫ ʠ ʟʘʧʦʤʠʥʘʝʪʩʷ ʚ 

ʘʨʭʠʚʘʭ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ (ʩʤ. ʥʠʞʝ).  

 

4.2. ʉʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʷ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʧʦʣʝʚʦʡ ʢʦʥʮʝʧʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ ʫʧʠʨʘʝʪʩʷ ʚ 

ʩʣʦʞʥʫʶ ʠ, ʢʘʟʘʣʦʩʴ ʙʳ, ʥʝʨʝʰʘʝʤʫʶ ʧʨʦʙʣʝʤʫ ʤʝʞʫʨʦʚʥʝʚʦʛʦ ʧʝʨʝʥʦʩʘ ʠ ʠʥʬʦʨʤʘʮʠʠ. ɺ 

ʯʸʤ ʦʥʘ ʟʘʢʣʶʯʘʝʪʩʷ? 

 ʅʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ 

ʧʨʠ ʫʯʘʩʪʠʠ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ɹʂʉ ʦʙʨʘʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʠ ʫʯʘʩʪʠʠ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ï ʧʦʪʝʥʮʠʘʣʦʚ 

ʜʝʡʩʪʚʠʷ (ʇɼ). ɼʣʠʪʝʣʴʥʦʩʪʴ ʇɼ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 1,5 ʤʩ, ʘ ʨʝʬʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ, 

ʦʧʨʝʜʝʣʷʶʱʝʝ ʧʨʝʜʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʩʣʝʜʦʚʘʥʠʷ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ, ʩʦʩʪʘʚʣʷʝʪ 3,5 ʤʩ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʢʦʣʦ 60% ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʜʚʫʤʷ ʇɼ, ʷʚʣʷʝʪʩʷ "ʤʸʨʪʚʳʤ" ʚʨʝʤʝʥʝʤ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʩʪʫʧʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ ʙʫʜʝʪ 

ʥʝʚʦʟʤʦʞʥʘ. ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ: ʥʝʡʨʦʥʳ ʥʝ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʤʝʞʫʨʦʚʥʝʚʳʡ ʧʝʨʝʥʦʩ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʤʝʭʘʥʠʟʤʝ ʧʦʜʩʦʟʥʘʥʠʷ. ɺ ʵʪʠʭ 

ʧʨʦʮʝʩʩʘʭ ʜʦʣʞʥʳ ʫʯʘʩʪʚʦʚʘʪʴ ʠʥʳʝ ʢʣʝʪʢʠ ʠʣʠ ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʪʨʝʙʦʚʘʥʠʶ ʘʥʘʣʦʛʦʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 
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4.3. ʋʯʘʩʪʠʝ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʤʝʞʫʨʦʚʥʝʚʦʤ 

ʧʝʨʝʥʦʩʝ ʠʥʬʦʨʤʘʮʠʠ 
 

ʌʫʥʢʮʠʶ ʧʝʨʝʢʦʜʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʢʣʝʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ɹʂʉ ʥʘ 

ʧʦʣʝʚʦʡ ʚʳʧʦʣʥʷʶʪ ʥʝʡʨʦʛʣʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʅɻʂ) ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɺ ʩʦʩʪʘʚ ʅɻʂ 

ʚʭʦʜʷʪ ʥʝʡʨʦʥ ʠ ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʳ, ʦʙʨʘʟʫʶʱʠʝ ʚʦʢʨʫʛ ʥʝʛʦ ʧʦʜʦʙʠʝ 

ʦʙʦʣʦʯʢʠ.  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʛʣʠʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʅɻʂ ï ʛʨʫʧʧʘ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ.  

ʈʦʣʴ ʅɻʂ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʦʩʪʘʚʘʣʘʩʴ ʥʝʚʳʷʩʥʝʥʥʦʡ. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʢʘʟʳʚʘʣʠ ʥʘ ʚʦʟʤʦʞʥʫʶ 

ʧʨʠʯʘʩʪʥʦʩʪʴ ʅɻʂ ʢ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʥʦ ʤʝʭʘʥʠʟʤ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʠ ʢʦʥʢʨʝʪʥʘʷ ʬʫʥʢʮʠʷ ʜʦ 2007 ʛʦʜʘ ʥʝ ʥʘʭʦʜʠʣʠ ʦʙʲʷʩʥʝʥʠʷ. 

 

4.4. ʄʝʞʫʨʦʚʥʝʚʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ɹʂʉ 

 

ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ ʅɻʂ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʝʪʦʯʥʦʤʫ 

ʫʨʦʚʥʶ ɹʂʉ. ʆʜʥʘʢʦ ʧʦ ʚʳʧʦʣʥʷʝʤʳʤ ʬʫʥʢʮʠʷʤ ʚʭʦʜʷʱʠʝ ʚ ʥʠʭ ʢʦʤʧʦʥʝʥʪʳ 

ʨʘʟʛʨʘʥʠʯʝʥʳ: ʥʝʡʨʦʥ ʢʦʤʧʣʝʢʩʘ ʠ ʛʨʫʧʧʘ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʥʳʤ 

ʫʨʦʚʥʷʤ ɹʂʉ. ʅʝʡʨʦʥ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ, ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʝʪʦʯʥʦʤʫ 

ʫʨʦʚʥʶ. ɻʨʫʧʧʳ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʅɻʂ, ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʧʦʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʫʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʇʨʦʮʝʩʩʦʨ ʧʦ ʧʦʣʝʚʦʤʫ 

ʢʘʥʘʣʫ, ʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʢʦʨʫ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʠʟ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʭʦʜʷʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʅɻʂ, ʘ ʩʘʤʘ ʠʥʬʦʨʤʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʧʨʠʥʘʜʣʝʞʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʫʤ ʫʨʦʚʥʷʤ ɹʂʉ. 

 

5. ʉʚʦʡʩʪʚʘ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ - ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʡʨʦʛʣʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

 

ʈʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʨʠʩʫʱʠʭ ʛʣʠʘʣʴʥʳʤ ʩʘʪʝʣʣʠʪʘʤ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʭ ʝʜʠʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʚ ʩʦʩʪʘʚʝ ʅɻʂ ʬʫʥʢʮʠʠ ʤʝʞʫʨʦʚʥʝʚʦʛʦ ʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʩʚʦʡʩʪʚʘ 

ʧʦʜʨʦʙʥʝʝ. 

 

5.1. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʦʪ ʩʪʨʫʢʪʫʨ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʘʭ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

 

ʀʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦʢʨʫʛ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʝʡʨʦʥʦʚ, ʘ ʪʘʢʞʝ ʩʢʦʧʣʝʥʠʷ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʡʨʦʥʘʤ ʚ 

ʦʙʣʘʩʪʷʭ ʧʦʚʳʰʝʥʥʦʡ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʚʷʟʠ ʛʣʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʩ ʥʝʨʚʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ ʨʷʜʦʤ ʩ ʜʘʥʥʳʤ ʥʝʡʨʦʥʦʤ, 

ʩʦʦʙʱʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [26].  

ʉʫʱʝʩʪʚʫʶʪ ʢʦʩʚʝʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʥʝʡʨʦʛʣʠʠ ʚ 

ʧʨʦʮʝʩʩʘʭ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʚʦʟʨʘʩʪʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʛʣʠʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ (ʦʪʥʦʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʘʪʝʣʣʠʪʦʚ ʢ ʢʦʣʠʯʝʩʪʚʫ ʥʝʡʨʦʥʦʚ) ʫ 

ʞʠʚʦʪʥʳʭ ʩ 0,2 ʜʦ 0,95 ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʞʠʟʥʠ ʦʪ ʧʝʨʚʳʭ 10 ʩʫʪʦʢ ʜʦ 2-ʭ ʣʝʪ [27]. 

ʊʘʢʦʝ ʞʝ ʚʦʟʨʘʩʪʘʥʠʝ ʵʪʦʛʦ ʠʥʜʝʢʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʳ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʞʠʚʦʪʥʳʭ, 

ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʫʩʠʣʝʥʥʫʶ ʥʝʨʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʋ ʥʠʭ 

ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʠ ʤʘʩʩʳ ʢʦʨʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʥʘʨʘʩʪʘʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʅɻʂ [28]. ɺ ʵʪʦʡ ʩʚʷʟʠ ɻʨʠʠʨ ʚʳʩʢʘʟʘʣ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ 

ʢʦʨʳ ʤʦʞʝʪ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʩ ʭʨʘʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʘʤʷʪʠ [29]. ɻʘʣʘʤʙʦʩ ʧʦʣʘʛʘʣ, ʯʪʦ 
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ʛʣʠʠ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʦʡʩʪʚʝʥʥʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʡʨʦʥʦʚ: ʥʝʡʨʦʥʳ 

ʚʳʧʦʣʥʷʶʪ çʠʥʩʪʨʫʢʮʠʠè, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʛʣʠʠ [30, 31].  

 

 

5.2. ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʣʠʘʣʴʥʦʡ ʢʣʝʪʢʠ ɽʤ.ʛʣ. ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʠʷ ʚ ʝʸ ʮʠʪʦʧʣʘʟʤʝ 

 

ʇʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʥʝʡʨʦʥʘ ʠʟ ʥʝʛʦ ʚ ʤʝʞʢʣʝʪʦʯʥʫʶ ʩʨʝʜʫ ʅɻʂ ʧʦʩʪʫʧʘʶʪ ʠʦʥʳ ʢʘʣʠʷ. 

ʇʨʠ ʵʪʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʡ ʩʨʝʜʝ ʢʦʥʮʝʥʪʨʘʮʠʠ [ʂ
+
], ʚ ʛʣʠʘʣʴʥʫʶ 

ʢʣʝʪʢʫ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʝʸ ʨʘʚʥʦʚʝʩʥʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʠʟ 

ʚʥʝʢʣʝʪʦʯʥʦʡ ʩʨʝʜʳ ʧʦʩʪʫʧʘʶʪ ʠʦʥʳ ʢʘʣʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʝʸ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ï ʩʥʠʞʝʥʠʶ 

ʚʝʣʠʯʠʥʳ ʝʸ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɽʤ.ʛʣ.. ʉʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ ʅʝʨʥʩʪʘ, ʚʝʣʠʯʠʥʘ 

ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣ ʛʣʠʘʣʴʥʦʡ ʢʣʝʪʢʠ ɽʤ ʚʳʨʘʞʘʝʪʩʷ ʣʦʛʘʨʠʬʤʦʤ ʦʪʥʦʰʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʠʷ ʚʥʫʪʨʠ ʢʣʝʪʢʠ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʡ ʩʨʝʜʝ:  

 

ʛʜʝ ʟʥʘʯʝʥʠʝ ɽʤ.ʛʣ ʚʳʨʘʞʘʝʪʩʷ ʚ ʤʠʣʣʠʚʦʣʴʪʘʭ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʢʘʣʠʷ ʚ ʤʦʣʴ/ʣ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʠʦʥʦʚ ʢʘʣʠʷ ʚ ʦʜʥʫ ʠʟ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʜʘʥʥʦʛʦ ʅɻʂ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʭ ʨʘʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʝʛʦ ʢʣʝʪʢʘʭ-ʩʘʪʝʣʣʠʪʘʭ ʠ ʠʭ 

ʜʝʧʦʣʷʨʠʟʘʮʠʶ, ʘ ʪʘʢʞʝ ʧʦʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʝʤʙʨʘʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ɽʤ.ʛ. ʠ ʚʦʟʨʘʩʪʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʭ ʉʉʇ. ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ: ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ɹʂʉ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʦʪʚʦʜʠʪʩʷ ʠʦʥʘʤ ʥʘʪʨʠʷ, ʥʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ ɹʂʉ ʵʪʫ ʨʦʣʴ ʚʳʧʦʣʥʷʶʪ ʠʦʥʳ ʢʘʣʠʷ. ʕʪʦ ʦʩʦʙʦ 

ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʉʉʇ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʘʞʜʦʛʦ ʅɻʂ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʉʉʇ ʢʦʨʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʚ ʮʝʣʦʤ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʠʦʥʦʚ ʢʘʣʠʷ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʅɻʂ ʧʨʠ ʠʭ 

ʜʝʧʦʣʷʨʠʟʘʮʠʠ. 

 

5.3. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʅɻʂ ʦʙʫʩʣʦʚʣʝʥʦ ʝʜʠʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ 

 

ɻʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ-ʩʘʪʝʣʣʠʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʅɻʂ, ʛʨʘʥʠʯʘʪ ʩ ʪʝʣʦʤ ʥʝʡʨʦʥʘ ʠ ʩ 

ʝʛʦ ʘʢʩʦʥʦʤ, ʦʙʨʘʟʫʷ ʩʚʦʝʦʙʨʘʟʥʫʶ ʦʙʦʣʦʯʢʫ, ʦʪʜʝʣʷʷʩʴ ʦʪ ʥʠʭ ʱʝʣʴʶ, ʰʠʨʠʥʘ ʢʦʪʦʨʦʡ 

ʩʦʩʪʘʚʣʷʝʪ 15-20 ʥʤ. ʇʨʠ ʵʪʦʤ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʛʣʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ ʜʘʥʥʦʛʦ ɼʅɻʂ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ. 

ʄʝʞʜʫ ʩʦʧʨʠʢʘʩʘʶʱʠʤʠʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʠʤʝʶʪʩʷ 

ʱʝʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʚʦʙʦʜʥʦʝ ʤʝʞʢʣʝʪʦʯʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʠʦʥʦʚ ʠ ʤʦʣʝʢʫʣ ʮʠʪʦʧʣʘʟʤʳ. 

ʉʧʝʮʠʬʠʢʘ ʪʘʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʝʜʠʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʠʷ ʚ ʛʨʫʧʧʝ ʩʘʪʝʣʣʠʪʥʳʭ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʅɻʂ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ. ʅʘʣʠʯʠʝ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʫʶ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʫʶ ʧʦʣʷʨʠʟʘʮʠʶ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʠ ʨʘʚʥʳʝ ʟʥʘʯʝʥʠʷ ʠʭ ʤʝʤʙʨʘʥʥʳʭ 

ʧʦʪʝʥʮʠʘʣʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʦʞʜʝʩʪʚʝʥʥʳʝ ʉʉʇ ʚʩʝʭ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʅɻʂ, 

ʦʙʨʘʟʫʶʱʠʭ ʉʦʙʩʪʚʝʥʥʦʝ ʩʧʠʥʦʚʦʝ ʧʦʣʝ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʜʘʥʥʦʛʦ ʅɻʂ. ʇʨʠ ʵʪʦʤ ʦʙʱʘʷ 

ʧʣʦʱʘʜʴ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʘʞʜʦʛʦ ʅɻʂ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʧʣʦʱʘʜʴ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ, 

ʘ ʪʦʧʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʭ ʉʉʇ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʅɻʂ. 

 

5.4. ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʨʘʙʦʯʠʭ ʚʝʣʠʯʠʥ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʣʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ 
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ʋ ʥʝʡʨʦʥʘ ʨʘʚʥʦʚʝʩʥʳʡ ʤʝʤʙʨʘʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʢʦʷ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ -(6õ70) ʤɺ; 

ʝʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ ʧʦʨʦʛ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ -(40õ50) 

ʤɺ, ʪʦ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʧʦʜʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥʳ ʤʝʤʙʨʘʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʦʪ ʧʦʪʝʥʮʠʘʣʘ ʧʦʢʦʷ ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 

20õ30 ʤɺ.  

 ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʡʨʦʥʘ, ʤʝʤʙʨʘʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʛʣʠʘʣʴʥʦʡ ʢʣʝʪʢʠ ɽʤ.ʛʣ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʦʢʦʷ ʢʦʣʝʙʣʝʪʩʷ ʚ ʦʙʣʘʩʪʠ -(90õ100) ʤɺ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʦʥʦʚ ʢʘʣʠʷ ʟʥʘʯʝʥʠʝ ɽʤ ʤʦʞʝʪ ʚʦʟʨʘʩʪʘʪʴ, ʥʘʧʨʠʤʝʨ, ʜʦ ʟʥʘʯʝʥʠʷ -20 ʤɺ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ "ʨʘʙʦʯʠʭ" ʟʥʘʯʝʥʠʡ ɽʤ. ʛʣ ʫ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ 4 ʠ ʙʦʣʝʝ 

ʨʘʟ ʚʳʰʝ, ʯʝʤ ʫ ʥʝʡʨʦʥʘ. ʕʪʦ ʩʚʦʡʩʪʚʦ, ʧʨʠʩʫʱʝʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʛʣʠʘʣʴʥʳʤ ʢʣʝʪʢʘʤ, ʢʘʢ 

ʤʳ ʫʚʠʜʠʤ ʥʠʞʝ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʫʜʝʨʞʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʠʥʜʠʚʠʜʘ.  

  

5.5. ʇʘʨʘʤʝʪʨʳ ʉʉʇ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʘʞʜʦʛʦ ʅɻʂ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 
ʘʜʝʢʚʘʪʥʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʠʚʰʝʡ ʥʘ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʚʭʦʜʳ ʅɻʂ 

 

ʇʦʩʪʫʧʣʝʥʠʝ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʙʫʞʜʝʥʠʶ ʥʝʡʨʦʥʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʅɻʂ, ʠ ʚʳʭʦʜʫ ʠʟ ʥʝʛʦ ʠʦʥʦʚ ʢʘʣʠʷ ʚ 

ʤʝʞʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦʚʳʰʝʥʠʝ ʠʟʙʳʪʦʯʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʠʦʥʦʚ 

ʢʘʣʠʷ ʚ ʤʝʞʢʣʝʪʦʯʥʦʡ ʩʨʝʜʝ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʮʝʩʩʫ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʛʨʫʧʧʳ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-

ʩʘʪʝʣʣʠʪʦʚ ʅɻʂ - ʧʦʛʣʦʱʝʥʠʶ ʛʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠʦʥʦʚ ʢʘʣʠʷ ʠ ʩʥʠʞʝʥʠʶ ʚʝʣʠʯʠʥʳ ʠʭ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʦʙʣʘʩʪʠ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪ -(90õ100)ʤɺ ʜʦ -

(10õ20)ʤɺ. ɺ ʧʨʦʮʝʩʩʝ ʨʝʧʦʣʷʨʠʟʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʝʤ ʚʩʣʝʜ ʟʘ ʧʨʦʮʝʩʩʦʤ ʜʝʧʦʣʷʨʠʟʘʮʠʠ, 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʳʡ ʚʳʭʦʜ ʠʦʥʦʚ ʢʘʣʠʷ ʠʟ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʤʝʞʢʣʝʪʦʯʥʫʶ ʩʨʝʜʫ.  

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʣʠʘʣʴʥʦʡ ʢʣʝʪʢʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʝʸ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʠ 

ʨʝʧʦʣʷʨʠʟʘʮʠʠ ʦʪ ʯʘʩʪʦʪʳ ʩʠʥʘʧʪʠʯʝʩʢʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʤʝʤʙʨʘʥʳ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ ʧʨʦʪʝʷ 

[26], ʩ. 87. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. ʄʝʭʘʥʠʟʤ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ 

 

 ʇʦʣʝʚʦʡ ʤʝʭʘʥʠʟʤ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʉʦʙʩʪʚʝʥʥʦʝ ʩʧʠʥʦʚʦʝ 

ʧʦʣʝ, ʦʙʨʘʟʦʚʘʥʥʦʝ ʚʩʝʤʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʘʤʠ ï ʉʦʙʩʪʚʝʥʥʳʤʠ ʩʧʠʥʦʚʳʤʠ ʧʦʣʷʤʠ ʛʣʠʘʣʴʥʳʭ 

 

 

 

20 ʩ 

2

0 ʤɺ 

 
 

ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʷ 

ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʣʠʘʣʴʥʦʡ 

ʢʣʝʪʢʠ, ʚʦʟʥʠʢʘʚʰʠʝ ʚ ʦʪʚʝʪ ʥʘ 

ʜʝʧʦʣʷʨʠʟʘʮʠʶ ʤʝʤʙʨʘʥʳ 

ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʧʦ ʥʝʤʫ: 

ʘ ï ʦʜʥʦʛʦ ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ; 

ʙ ï ʪʨʝʭ ʠʤʧʫʣʴʩʦʚ ʩ ʯʘʩʪʦʪʦʡ 

ʩʣʝʜʦʚʘʥʠʷ 1 ʠʤʧ/ʩ; 

ʚ ʠ ʛ ï ʜʨʫʛʘʷ ʢʣʝʪʢʘ; ʯʘʩʪʦʪʘ 

ʩʣʝʜʦʚʘʥʠʷ ï 2 ʠ 5 ʠʤʧ/ʤʠʥ. 
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ʢʣʝʪʦʢ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʉʉʇ ʢʣʝʪʦʢ - ʩʘʪʝʣʣʠʪʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʅɻʂ. 

 
6.1. ɼʠʥʘʤʠʢʘ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʛʣʠʘʣʴʥʳʭ ʩʘʪʝʣʣʠʪʦʚ ʢʦʨʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ  

 

ɼʠʥʘʤʠʢʘ ʧʦʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ ï ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʚʩʝʭ ʢʣʝʪʦʢ - 

ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʚʭʦʜʳ ʅɻʂ. ʀʩʪʦʯʥʠʢʦʤ ʠʦʥʦʚ ʢʘʣʠʷ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ 

ʛʣʠʘʣʴʥʫʶ ʢʣʝʪʢʫ ʧʦ ʛʨʘʜʠʝʥʪʫ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʥʝʨʚʥʘʷ ʢʣʝʪʢʘ ï 

ʢʦʤʧʦʥʝʥʪ ʅɻʂ.  

ɽʩʪʝʩʪʚʝʥʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʚʢʣʘʜ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠʩʪʦʯʥʠʢʦʚ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ ʪʘʢʞʝ 

ʙʫʜʝʪ ʨʘʟʣʠʯʥʳʤ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʤʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʉʉʇ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʅɻʂ, ʠ ʜʠʥʘʤʠʢʠ ʝʛʦ ʠʟʤʝʥʝʥʠʡ ʠ ʫʯʘʩʪʠʝ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʉʉʇ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ  

ɺʦʟʜʝʡʩʪʚʠʝ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʚʭʦʜʳ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ, 

ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʅɻʂ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʢ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʫʧʣʝʥʠʶ ʠʦʥʦʚ ʢʘʣʠʷ ʚ ʛʣʠʘʣʴʥʫʶ 

ʢʣʝʪʢʫ ʠ ʩʥʠʞʝʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʝʸ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ - ʚʦʟʨʘʩʪʘʥʠʶ ɽʤ.ʛʣ. 

ɿʘ ʚʦʟʥʠʢʰʠʤ ʧʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩʦʤ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʛʣʠʘʣʴʥʦʛʦ ʩʘʪʝʣʣʠʪʘ ʩʣʝʜʫʝʪ ʧʨʦʮʝʩʩ ʝʛʦ 

ʨʝʧʦʣʷʨʠʟʘʮʠʠ ï ʦʙʨʘʪʥʳʡ ʚʳʭʦʜ ʠʦʥʦʚ ʢʘʣʠʷ ʚ ʤʝʞʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ ʦʩʥʦʚʘʥʦ ʥʘ ʬʝʥʦʤʝʥʝ 

ʥʝʨʘʚʝʥʩʪʚʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʠ ʨʝʧʦʣʷʨʠʟʘʮʠʠ ï ʩʢʦʨʦʩʪʝʡ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʘʪʝʣʣʠʪʥʫʶ ʢʣʝʪʢʫ ʠʦʥʦʚ ʢʘʣʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʭ ʚʳʭʦʜʘ ʠʟ ʥʝʸ.  

In vivo ʧʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʢʦʨʦʩʪʠ ʨʝʧʦʣʷʨʠʟʘʮʠʠ, 

ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʮʠʢʣʦʚ ʧʦʣʷʨʠʟʘʮʠʠ-ʨʝʧʦʣʷʨʠʟʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ 

ʧʨʝʢʨʘʱʝʥʠʶ ʧʨʦʮʝʩʩʘ ʨʝʧʦʣʷʨʠʟʘʮʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʧʨʝʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʠʦʥʦʚ 

ʢʘʣʠʷ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʢʣʝʪʢʫ ʧʨʠ ʜʝʧʦʣʷʨʠʟʘʮʠʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʣʠʯʝʩʪʚʘ ʠʦʥʦʚ, 

ʧʦʢʠʥʫʚʰʠʭ ʝʸ ʚ ʧʨʦʮʝʩʩʝ ʨʝʧʦʣʷʨʠʟʘʮʠʠ, ʠ ʩʥʠʞʝʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ 

ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ - ʚʦʟʨʘʩʪʘʥʠʶ ɽʤʛʣ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ ʢʣʝʪʢʘʭ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʢʦʧʣʝʥʠʝ ʠʦʥʦʚ ʢʘʣʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ɽʤ ʩ ʢʘʞʜʳʤ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʨʚʘʥʥʳʤ ʮʠʢʣʦʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʘʞʜʳʡ ʥʝʟʘʚʝʨʰʝʥʥʳʡ ʮʠʢʣ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʜʦ 1ʤɺ) ʠʟʤʝʥʷʝʪ ʚʝʣʠʯʠʥʫ ʠ ʩʨʝʜʥʷʷ 

ʚʝʣʠʯʠʥʘ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʚʩʝʭ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʅɻʂ, ʟʘʥʠʤʘʝʪ ʤʘʣʫʶ 

ʯʘʩʪʴ "ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ" ʟʥʘʯʝʥʠʡ ɽʤ ʦʪ ʧʦʨʷʜʢʘ ï(90õ100)ʤɺ ʜʦ ï(10õ20)ʤɺ.  

 

6.2. ʆ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʦʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ  

 

ʅʘʯʘʣʦ ʨʘʟʚʠʪʠʷ ʧʦʣʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ɹʂʉ - ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ ʩʦʧʨʷʞʝʥʦ ʩ 

ʨʘʟʚʠʪʠʝʤ ʝʛʦ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʩʪʘʜʠʠ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. ʆʙʨʘʟʦʚʘʥʠʝ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʢʦʨʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ 

ʵʤʙʨʠʦʥʘ ʧʦʩʣʝ ʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʥʘʯʠʥʘʝʪʩʷ ʧʦʟʜʥʝʝ ï ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʜʝʣʝʥʠʷ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʥʘʯʘʣʦ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʨʫʢʪʫʨʳ ʧʦʜʩʦʟʥʘʥʠʷ ʦʪʥʦʩʠʪʩʷ ʫʞʝ ʢ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʧʝʨʠʦʜʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʠ ʥʘʯʘʣʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝʤ 

ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʥʝʦʢʦʨʪʝʢʩʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʨʘʟʚʠʪʠʷ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ï ʧʨʠʤʝʨʥʦ ʜʦ ʧʦʣʫʛʦʜʘ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʠʥʜʠʚʠʜʘ. ɼʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʨʦʩʪʦʤ ʯʠʩʣʘ ʥʝʨʚʥʳʭ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʥʝʦʢʦʨʪʝʢʩʘ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦ ʜʚʫʭ ʜʝʩʷʪʢʦʚ ʣʝʪ.  



60 

 

ʉʦʙʩʪʚʝʥʥʳʝ ʩʧʠʥʦʚʳʝ ʧʦʣʷ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ʨʘʟʣʠʯʥʳʭ ʅɻʂ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʧʨʝʨʳʚʥʦ ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ 

ʮʠʢʣʦʚ ʧʦʣʷʨʠʟʘʮʠʠ-ʨʝʧʦʣʷʨʠʟʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʦʪʚʝʪ ʥʘ ʧʦʩʪʫʧʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʢʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ɹʂʉ. ʀʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚʧʣʦʪʴ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʤʝʨʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ 

ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʙʦʣʴʰʠʥʩʪʚʘ ʅɻʂ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʥʝʦʙʨʘʪʠʤʦʡ 

ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʠʭ ʤʝʤʙʨʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ï ʩʥʠʞʝʥʠʷ ʚʝʣʠʯʠʥʳ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʠʞʝ (ʫʩʣʦʚʥʦ ʧʨʠʥʷʪʦʛʦ ʥʘʤʠ) ʟʥʘʯʝʥʠʷ -20 ʤɺ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ 

ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʩʣʫʯʘʝ ʤʘʩʩʦʚʦʛʦ ʥʝʦʙʨʘʪʠʤʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, 

ʥʘʧʨʠʤʝʨ, ʚʩʣʝʜʩʪʚʠʝ ʦʩʪʨʦʡ ʛʠʧʦʢʩʠʠ. 

ʇʦʣʝʚʦʡ ʤʝʭʘʥʠʟʤ ʧʦʜʩʦʟʥʘʥʠʷ (ʇʨʦʮʝʩʩʦʨ) ʷʚʣʷʝʪʩʷ ʘʚʪʦʥʦʤʥʦʡ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ɹʂʉ. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʥʦʤʝʥʘ ʢʣʠʥʠʯʝʩʢʦʡ 

ʩʤʝʨʪʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʧʦʜʩʦʟʥʘʥʠʷ ï ʉʦʙʩʪʚʝʥʥʦʝ ʩʧʠʥʦʚʦʝ ʧʦʣʝ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-

ʩʘʪʝʣʣʠʪʦʚ ʧʨʦʜʦʣʞʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʩʝʭ ʧʨʦʷʚʣʝʥʠʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʜʳʭʘʥʠʷ ʠ ʩʝʨʜʝʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʦʣʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʪʩʫʪʩʪʚʠʝ 

ʨʝʘʢʮʠʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʠʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʤʳʰʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʦʪʩʫʪʩʪʚʠʝ ʨʝʬʣʝʢʪʦʨʥʳʭ ʨʝʘʢʮʠʡ, ʠ ʪ.ʜ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʢʣʠʥʠʯʝʩʢʦʡ ʩʤʝʨʪʠ ʤʝʭʘʥʠʟʤ ʧʘʤʷʪʠ ʠʥʜʠʚʠʜʘ ʧʨʦʜʦʣʞʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ. ʇʦʩʣʝ 

ʨʝʘʥʠʤʘʮʠʠ ʠ ʠʥʜʠʚʠʜ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʩʦʙʳʪʠʷʭ, ʧʨʦʠʩʭʦʜʠʚʰʠʭ ʚʦʢʨʫʛ ʥʝʛʦ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʩʝʥʩʦʨʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʦ ʧʦʣʝʚʦʤʫ ʢʘʥʘʣʫ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʘ ʝʸ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ 

ʚʥʝʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ. 
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ABOUT MECHANISMS OF SUBCONSCIOUSNESS AND MEMORY 

 

A.V. Bobrov 

 

Orel State University named after I.S. Turgenev 

 
In this work there is continued the development of the described in [1] concept of a two-level information processing 

mechanism in the central nervous system - cellular and field ones. The need to move to a new paradigm defined by the 

absence of other solutions that move from the state of stagnation of orthodox science, burdened with well-known 

intractable problems related to human mental activity. 

Model review of the subconscious and memory mechanisms allows to determine the status of the phenomenon of the 

unconscious: the subconscious is an autonomous functional structure of the phenomenon of mental activity. The 

phenomenon of long-term memory is an attribute of subconscious phenomenon. The functioning of the subconscious 

mechanism based on the interaction of the Inherent Spin Fields (ISF) oligodendrocytes glial cells that make up the 

neuroglial complexes (NGC), with a long-range spin fields of the physical vacuum. 

Status of ISF of glial cells that make up the NGC is defined by afferent information, coming to the synaptic inputs of 

the neuron, which is part of NGC, as well by the information coming from the external environment by field channel 

directly on the glial cells. 

Receipt of afferent input information on synaptic input of NGC leads to an increase in the glial cells of potassium ions - 

the cell is depolarized. This reduces the value of its negative membrane potential, and the intensity of the ISF glial cells 

increases. The duration of the repolarization process as the reverse output of potassium ions from the glial cells, 

depending on the amount of the incoming afferent information, determines the duration of the existence of long-term 

memory field engrams. 

The mechanism of information conversion in its transfer from the cellular level of "bio-computer of consciousness" at 

the field level is described. The mechanism of information transfer from the cellular level of "bio-computer of 

consciousness" at the field level is described. 
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ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʬʝʥʦʤʝʥ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʦʜʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʜʨʫʛʦʤʫ, ʚ ʪ.ʯ. ʚ 

ʩʠʩʪʝʤʝ çʯʝʣʦʚʝʢ ï ʯʝʣʦʚʝʢè. ʈʘʩʩʤʦʪʨʝʥʦ ʪʘʢʦʝ ʩʚʦʡʩʪʚʦ ʫʢʘʟʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʢ ʢʦʛʝʨʝʥʪʥʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʠʥʜʫʢʮʠʦʥʥʦ-ʨʝʟʦʥʘʥʩʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ çʯʝʣʦʚʝʢ ï ʤʠʢʨʦʙʥʘʷ ʢʣʝʪʢʘè. ʉʜʝʣʘʥʦ 

ʟʘʢʣʶʯʝʥʠʝ ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʛʝʥʝʨʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʚ ʪ.ʯ. ʤʳʩʣʝʬʦʨʤʳ, ʩ ʜʦʩʪʘʪʦʯʥʦʡ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʦʛʝʨʝʥʪʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ (ʯʝʣʦʚʝʢʘ) ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʝʣʝʢʮʠʶ 

ʢʦʛʝʨʝʥʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʚ ʪ.ʯ. ʚ ʚʠʜʝ ʘʥʠʟʦʪʨʦʧʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʬʣʫʢʪʫʘʮʠʠ ʥʘ ʬʦʥʝ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʧʦʤʝʭʠ. 
ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʬʠʟʠʯʝʩʢʦʝ (ʩʝʤʘʥʪʠʯʝʩʢʦʝ) ʧʦʣʝ ʯʝʣʦʚʝʢʘ ï ʨʝʟʫʣʴʪʘʪ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʢʦʛʝʨʝʥʪʥʳʭ 

ʠʟʣʫʯʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʵʥʜʦʛʝʥʥʳʭ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʦʨʛʘʥʠʟʤʘ.   
 

ʌʝʥʦʤʝʥ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʦʜʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʜʨʫʛʦʤʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʠʣ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʝʱʝ ʚ 1923 ʛʦʜʫ, ʢʦʛʜʘ ɸ.ɻ. ɻʫʨʚʠʯʝʤ ʙʳʣʦ 

ʦʪʢʨʳʪʦ ʤʠʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ. ɺ ʦʧʳʪʘʭ ʩ ʢʦʨʝʰʢʘʤʠ ʣʫʢʘ ʘʢʪʠʚʥʦ ʜʝʣʷʱʠʝʩʷ 

ʢʣʝʪʢʠ ʢʦʥʯʠʢʘ ʢʦʨʥʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2-3 ʤʤ ʠʥʜʫʮʠʨʦʚʘʣʠ ʤʠʪʦʟ ʚ ʤʝʨʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʪʢʘʥʠ 

ʜʨʫʛʦʛʦ, ʭʠʤʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʦʪ ʥʝʛʦ ʢʦʨʥʷ. ʉʪʝʢʣʷʥʥʘʷ ʧʣʘʩʪʠʥʢʘ ʤʝʞʜʫ ʜʚʫʤʷ 

ʢʦʨʝʰʢʘʤʠ ʩʥʠʤʘʣʘ ʵʬʬʝʢʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʚʘʨʮʝʚʘʷ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʚʣʠʷʣʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʟʘʢʣʶʯʝʥʠʶ ɻʫʨʚʠʯʘ, ʵʬʬʝʢʪ ʦʙʫʩʣʦʚʣʝʥ ʥʝ ʭʠʤʠʯʝʩʢʠʤʠ 

ʚʦʟʜʝʡʩʪʚʠʷʤʠ, ʘ ʠʟʣʫʯʝʥʠʝʤ, ʧʦʛʣʦʱʘʝʤʳʤ ʩʪʝʢʣʦʤ ʠ ʥʝ ʧʦʛʣʦʱʘʝʤʳʤ ʢʚʘʨʮʝʤ. ʊʘʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ [1]. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʪʘʢʠʤ ʩʚʦʡʩʪʚʦʤ ʦʙʣʘʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʢʦʨʝʰʢʠ ʣʫʢʘ, ʥʦ ʠ ʨʘʟʣʠʯʥʳʝ ʢʣʝʪʢʠ, ʪʢʘʥʠ ʠ 

ʦʨʛʘʥʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʫʯʝʥʳʭ, ʚʳʟʳʚʘʝʪ 

ʫʜʠʚʣʝʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫ ɸ.ɻ. ɻʫʨʚʠʯʘ ʠ ʝʛʦ ʢʦʣʣʝʛ ʩʪʦʣʴ ʚʘʞʥʦʝ ʩʚʦʡʩʪʚʦ ʢʘʢ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʥʝ ʚʳʟʚʘʣʦ ʜʦʣʞʥʦʛʦ ʠʥʪʝʨʝʩʘ [2]. ʂ ʟʥʘʯʝʥʠʶ ʚʝʢʪʦʨʥʦʩʪʠ 

ʠʟʣʫʯʝʥʠʷ ʤʳ ʚʝʨʥʝʤʩʷ ʧʦʟʞʝ. 

ʇʨʦʙʣʝʤʘʤ ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ 

ʘʢʘʜʝʤʠʢʘ ɺ. ʇ. ʂʘʟʥʘʯʝʝʚʘ  ð ʦʪʢʨʳʪʠʝ çʗʚʣʝʥʠʷ ʤʝʞʢʣʝʪʦʯʥʳʭ ʜʠʩʪʘʥʪʥʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʩʠʩʪʝʤʝ ʜʚʫʭ ʪʢʘʥʝʚʳʭ ʢʫʣʴʪʫʨè, ʢʦʪʦʨʦʝ ʟʘʥʝʩʝʥʦ 

ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʦʪʢʨʳʪʠʡ ʉʉʉʈ ʧʦʜ ˉ 122 ʩ ʜʘʪʦʡ ʧʨʠʦʨʠʪʝʪʘ ʦʪ 15 ʬʝʚʨʘʣʷ 

1966 ʛ. ʌʦʨʤʫʣʘ ʦʪʢʨʳʪʠʷ ʛʣʘʩʠʪ: çʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʠʟʚʝʩʪʥʦʝ ʨʘʥʝʝ 

ʷʚʣʝʥʠʝ ʜʠʩʪʘʥʪʥʳʭ ʤʝʞʢʣʝʪʦʯʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʜʚʫʤʷ 

ʢʫʣʴʪʫʨʘʤʠ ʪʢʘʥʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʜʥʫ ʠʟ ʥʠʭ ʬʘʢʪʦʨʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʠʣʠ 

ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʨʝʘʢʮʠʝʡ ʜʨʫʛʦʡ (ʠʥʪʘʢʪʥʦʡ) ʢʫʣʴʪʫʨʳ ʚ ʚʠʜʝ 

ʟʝʨʢʘʣʴʥʦʛʦ ʮʠʪʦʧʘʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʢʣʝʪʦʯʥʫʶ ʩʠʩʪʝʤʫ ʢʘʢ ʜʝʪʝʢʪʦʨ 

ʤʦʜʫʣʷʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡè. ʉʫʪʴ ʦʪʢʨʳʪʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʦʜʥʦʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʜʨʫʛʦʡ [3]. 

ɸʢʘʜʝʤʠʢ ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʡ ʧʦʜʯʝʨʢʠʚʘʣ ʥʝʦʙʳʯʥʫʶ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴ ʞʠʚʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʞʠʚʳʤ. çʇʨʠ ʠʟʫʯʝʥʠʠ ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ ʤʳ ʫʞʝ ʠʤʝʝʤ ʜʝʣʦ ʩ 

ʛʝʪʝʨʦʛʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ɾʠʚʦʡ ʦʨʛʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʝʱʝʩʪʚʦʤ ʠ 

ʧʦʣʝʤ. ɾʠʚʦʡ ʦʨʛʘʥʠʟʤ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʤʝʨʥʳʤ ñʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʤò ʧʨʦʩʪʨʘʥʩʪʚʦʤ, 
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ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʦʪʦʨʦʛʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥʘ ʜʝʡʩʪʚʠʝʤ ʧʦʣʝʡ ʤʠʢʨʦʢʦʩʤʦʩʘ. ɺ 

ʦʪʨʳʚʝ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʙʠʦʧʦʣʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝʣʴʟʷè [4]. 

ɺ.ʄ. ʀʥʶʰʠʥ ʤʥʦʛʦ ʣʝʪ ʧʦʩʚʷʪʠʣ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʠʦʧʣʘʟʤʳ ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ 

ʧʣʘʟʤʳ. çɺ ʮʝʣʦʤ, ʚ ʞʠʚʦʡ ʢʣʝʪʢʝ ʚʩʝ ʧʣʘʟʤʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʢʫʜʘ ʚʭʦʜʷʪ ʠ ʚʠʨʪʫʘʣʴʥʳʝ 

ʯʘʩʪʠʮʳ, ʦʙʨʘʟʫʶʪ ʝʜʠʥʳʡ ʙʠʦʧʣʘʟʤʝʥʥʳʡ ʘʥʩʘʤʙʣʴ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʮʝʣʦʩʪʥʦʡ 

ʩʠʩʪʝʤʦʡ, ʛʦʤʝʦʩʪʘʟ ʢʦʪʦʨʦʡ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʘʪʦʤʥʦ-ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ (ʚʦʜʘ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʦʣʝʢʫʣʳ ʠ ʪ.ʜ.). ɹʠʦʧʣʘʟʤʘ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʷʚʣʷʝʪʩʷ ʝʱʝ ʠ ʠʟʣʫʯʘʶʱʝʡ ʩʠʩʪʝʤʦʡ, ʦʥʘ ʛʝʥʝʨʠʨʫʝʪ ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ  

ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʧʦʣʝ ʩʦ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ï ʙʠʦʧʦʣʝè [5]. ʀʤʝʥʥʦ ɺ.ʄ. ʀʥʶʰʠʥ ʠ 

ʇ.ʈ. ʏʝʢʫʨʦʚ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʛʝʨʝʥʪʥʦʩʪʴ ʤʠʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʢʦʨʝʰʢʦʚ 

ʣʫʢʘ. 

ʇʦʩʢʦʣʴʢʫ ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʯʝʣʦʚʝʢ ʚ ʮʝʣʦʤ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʟʣʫʯʘʪʝʣʷʤʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʝʝ ʧʨʠʝʤʥʠʢʘʤʠ, ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʣʝʪʢʫ ʠʣʠ ʜʘʞʝ ʯʝʣʦʚʝʢʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʧʨʠʙʦʨ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʜʨʫʛʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. 

ʅʘʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʠʥʜʫʢʮʠʦʥʥʦ - ʨʝʟʦʥʘʥʩʥʳʝ ʧʨʦʮʝʩʩʳ  ʚ 

ʩʠʩʪʝʤʝ çʯʝʣʦʚʝʢ - ʤʠʢʨʦʙʥʘʷ ʢʣʝʪʢʘè ʠ ʚ ʩʠʩʪʝʤʝ çʯʝʣʦʚʝʢ ï ʯʝʣʦʚʝʢè. 

 ɿʘʥʠʤʘʷʩʴ ʚʦʧʨʦʩʘʤʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʤʦʜʫʣʷʮʠʠ ʠ ʨʘʙʦʪʘʷ ʩ ʙʘʢʪʝʨʠʦʣʦʛʘʤʠ ʚ 

ʦʯʘʛʘʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʳʭ), ʤʳ ʦʙʨʘʪʠʣʠ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʙʘʢʪʝʨʠʦʣʦʛʘ (% ʚʳʩʝʚʘʝʤʦʩʪʠ ʩ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʝʢʮʠʠ 

ʠʣʠ ʩ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ) ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ (ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ) ʦʪ 

ʣʠʯʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʙʳʣʦ ʟʘʤʝʪʥʦ ʚ ʦʯʘʛʘʭ ʤʝʥʠʥʛʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ ʠ 

ʦʩʪʨʳʭ ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʇʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʩʪʠʤʫʣʷʮʠʠ ʠʣʠ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʚʳʩʝʚʘʝʤʳʭ ʢʫʣʴʪʫʨ 

ʣʝʞʘʪ ʠʥʜʫʢʮʠʦʥʥʦ - ʨʝʟʦʥʘʥʩʥʳʝ ʧʨʦʮʝʩʩʳ (ʢʚʘʥʪʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʩʠʩʪʝʤʝ çʯʝʣʦʚʝʢ - 

ʤʠʢʨʦʙʥʘʷ ʢʣʝʪʢʘè), ʢʦʪʦʨʳʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘʤʠ ʨʘʥʝʝ (ɻʫʨʦʚ ʖ.ɺ., ɻʫʨʦʚ ɼ.ʖ.,1996 [6]), 

ʠʤʝʶʪ ʤʝʩʪʦ ʠ ʚ ʩʠʩʪʝʤʝ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʠʯʥʦʤ, ʤʝʞʣʠʯʥʦʩʪʥʦʤ 

ʫʨʦʚʥʷʭ ʠ ʤʦʛʫʪ ʦʙʫʩʣʦʚʠʪʴ ʢʦʥʛʨʫʵʥʪʥʦʩʪʴ ʠʣʠ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʴ ʪʘʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, 

ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʦʙʲʝʢʪʠʚʥʳʡ ʪʝʩʪ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʙʠʦʪʠʯʥʦʩʪʠ 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ - ʦʧʝʨʘʪʦʨʘ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʜʦʙʨʦʚʦʣʴʮʳ (50 ʯʝʣʦʚʝʢ) ʩ ʧʘʨʘʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ çʘʢʮʝʥʪʫʘʥʪʳè). ʈʘʙʦʪʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʨʘʤʢʘʭ 

ʵʢʩʧʝʨʪʠʟʳ ʥʘʨʦʜʥʳʭ ʮʝʣʠʪʝʣʝʡ (ʵʢʩʧʝʨʪʥʘʷ ʢʦʤʠʩʩʠʷ ʧʨʠ ɺʦʣʛʦʛʨʘʜʩʢʦʤ ʦʪʜʝʣʝʥʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʵʢʦʣʦʛʠʠ) [7]. 

ɺ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʜʝʪʝʢʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʞʠʚʦʡ 

ʣʠʦʬʠʣʴʥʦ ʚʳʩʫʰʝʥʥʳʡ ʚʘʢʮʠʥʥʳʡ ʰʪʘʤʤ Y. Pestis EV. 

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦʩʣʝ ʝʝ ʨʝʛʠʜʨʘʪʘʮʠʠ ʚ ʥʘʪʨʠʝʚʦ - 

ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ (ʨʅ = 7,0) ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʩʝʚʦʤ ʥʘ ʧʣʦʪʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ 

(ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ - ʪʘʢʠʝ ʞʝ ʯʘʰʢʠ (5 ʰʪ.), ʥʦ ʙʝʟ ʧʦʣʝʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ). 

çʎʝʣʠʪʝʣʝʡè ʧʨʦʩʠʣʠ ʤʳʩʣʝʥʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʢʫʣʴʪʫʨʫ (ʧʩʠʭʠʯʝʩʢʦʝ 

ʘʫʪʦʤʦʜʝʣʠʨʦʚʘʥʠʝ), ʜʦʙʠʚʘʷʩʴ ʣʠʙʦ ʝʝ ʫʩʢʦʨʝʥʥʦʛʦ ʨʦʩʪʘ (ʩʪʠʤʫʣʷʮʠʷ), ʣʠʙʦ ʧʦʜʘʚʣʝʥʠʷ 

ʨʦʩʪʘ (ʠʥʛʠʙʠʨʦʚʘʥʠʝ). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ 10% ʦʪʤʝʯʘʣʦʩʴ ʩʧʦʥʪʘʥʥʦʝ 

ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʢʫʣʴʪʫʨ, ʚ 10% ʩʣʫʯʘʝʚ - ʠʥʜʠʬʬʝʨʝʥʪʥʘʷ ʨʝʘʢʮʠʷ; ʚ 76 % - 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʩʪʠʤʫʣʷʮʠʷ ʨʦʩʪʘ, ʥʦ ʣʠʰʴ ʚ 10% ʩʣʫʯʘʝʚ ʧʦʩʣʝʜʥʷʷ ʪʝʥʜʝʥʮʠʷ ʦʢʘʟʘʣʘʩʴ 

ʜʦʩʪʦʚʝʨʥʦʡ (ʨ<0,05%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʫ 4% ʠʩʧʳʪʫʝʤʳʭ ʦʪʤʝʯʘʣʘʩʴ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʦʜʫʣʷʮʠʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʪʝʩʪʠʨʫʝʤʳʭ ʢʫʣʴʪʫʨ ʧʦʩʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʘʫʪʦʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʩʧʦʥʪʘʥʥʦʡ 

ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʤʦʜʫʣʠʨʦʚʘʥʥʦʩʪʠ ʧʦ ʚʝʢʪʦʨʫ ʜʦʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʣʝʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʝʨʘʪʦʨʘ ʥʘ ʨʝʬʝʨʝʥʪʥʫʶ ʢʫʣʴʪʫʨʫ ʧʦʣʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʠ ʫʩʪʨʘʥʠʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʦʙʦʯʥʳʝ 
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ʷʚʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʟʘ ʩʯʝʪ ʫʯʝʪʘ ʭʘʨʘʢʪʝʨʘ ʠ ʩʪʝʧʝʥʠ ʙʠʦʪʠʯʥʦʩʪʠ ʠʣʠ ʘʙʠʦʪʠʯʥʦʩʪʠ 

ʧʦʣʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʦʧʝʨʘʪʦʨʘ (ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʝʨʙʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ). 

ʅʘʤʠ ʪʘʢʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʠʟʫʯʘʝʪʩʷ ʪʝʭʥʠʢʘ ʠʥʜʫʢʮʠʠ ʜʠʩʪʘʥʪʥʳʭ 

ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʯʪʦ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʦʣʝ ʯʝʣʦʚʝʢʘ ʥʘ ʦʩʥʦʚʝ 

ʠʥʜʫʢʮʠʦʥʥʦ-ʨʝʟʦʥʘʥʩʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʧʝʨʝʜʘʪʯʠʢ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ï 

ʦʧʝʨʘʪʦʨʘ (ʦʥʪʦʧʩʠʭʦʣʦʛʘ, ʧʩʠʭʦʪʝʨʘʧʝʚʪʘ) ʢ ʧʦʣʫʯʘʪʝʣʶ (ʢʣʠʝʥʪʫ, ʧʘʮʠʝʥʪʫ) ʚ ʨʝʞʠʤʝ 

ʚʨʝʤʝʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʜʠʘʜʳ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʫ ʧʦʣʫʯʘʪʝʣʷ ʠʥʜʫʮʠʨʫʝʤʳʭ ʨʘʟʣʠʯʥʳʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʛʝʰʪʘʣʴʪ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣ 

ʟʘʧʘʪʝʥʪʦʚʘʥʳ ʜʚʘ ʩʧʦʩʦʙʘ ʘʥʘʣʠʟʘ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ. 

ɺ ʨʘʤʢʘʭ ʦʥʪʦʧʩʠʭʦʣʦʛʠʠ ʩʝʤʘʥʪʠʯʝʩʢʦʝ
4
 ʧʦʣʝ - ʵʪʦ ʩʦʚʦʢʫʧʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʠʜʫʱʘʷ 

ʦʪ ʮʝʣʦʩʪʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʩʦʜʝʨʞʘʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʩʣʘʥʠʷ ʚʩʝʭ ʠʥʩʪʘʥʮʠʡ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʯʝʣʦʚʝʢʘ, ʵʪʦ ʙʘʟʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ 

ʯʫʚʩʪʚʘʤ ʠ ʩʦʟʥʘʥʠʶ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʪ ʦʜʥʦʛʦ ʩʫʙʲʝʢʪʘ ʢ ʜʨʫʛʦʤʫ. ʀ 

ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʥʠʤʘʶʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʩʫʙʲʝʢʪ ʤʦʞʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʝ, ʪ.ʝ. 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʦʣʝ [8]. 

ɺ ʯʝʣʦʚʝʯʝʩʢʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʫʯʘʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʚʝʨʙʘʣʴʥʳʝ ʠ ʥʝʚʝʨʙʘʣʴʥʳʝ 

ʩʠʛʥʘʣʳ, ʥʦ ʝʱʝ ʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʡ ʨʘʜʘʨ.  ʇʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʡ  ʨʘʜʘʨ - ʛʝʥʝʪʠʯʝʩʢʠ 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʯʘʩʪʦʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʠʟʣʫʯʘʝʤʳʭ ʤʦʟʛʦʤ, ʢʦʪʦʨʘʷ, ʜʦʧʦʣʥʷʷ 

ʩʣʦʚʝʩʥʳʝ ʠ ʥʝʚʝʨʙʘʣʴʥʳʝ ʧʘʪʪʝʨʥʳ ʦʙʱʝʥʠʷ, ʧʦʩʳʣʘʝʪ ʩʠʛʥʘʣʳ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ 

ʚʦʩʧʨʠʥʠʤʘʝʪ ʩʠʛʥʘʣʳ, ʧʨʠʭʦʜʷʱʠʝ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʨʘʜʘʨʘ 

ʯʝʣʦʚʝʢ ʧʝʨʝʜʘʝʪ ʚʦʚʥʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʙʝ ʠ ʚʦʩʧʨʠʥʠʤʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʠʜʫʱʫʶ ʦʪ ʜʨʫʛʠʭ 

ʣʶʜʝʡ [9]. ɸ. ʄʝʥʝʛʝʪʪʠ (ʦʩʥʦʚʘʪʝʣʴ ʦʥʪʦʧʩʠʭʦʣʦʛʠʠ) ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʪʘʢʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʣʶʜʝʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʝʤʘʥʪʠʯʝʩʢʦʤ ʧʦʣʝ, ʠ ʚʦʩʧʨʠʷʪʠʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʧʦʟʚʦʣʷʝʪ ʯʝʣʦʚʝʢʫ ʟʥʘʪʴ ʦ ʣʶʙʦʤ ʜʝʡʩʪʚʠʠ, ʚʠʜʠʤʦʤ ʠʣʠ ʥʝʚʠʜʠʤʦʤ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʢ ʥʝʤʫ 

ʦʪʥʦʰʝʥʠʝ ʚ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʩʨʝʜʝ. ʕʪʦ ʧʦʣʝ ï ʨʘʜʘʨ, ʜʘʥʥʳʡ ʯʝʣʦʚʝʢʫ ʧʨʠʨʦʜʦʡ.  

ʆʩʦʙʝʥʥʦʩʪʴ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʜʘʨʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ 

ʢʘʢ ʚʦʚʥʝ (ʵʢʩʪʨʘʚʝʨʪʳ), ʪʘʢ ʠ ʚʦʚʥʫʪʨʴ (ʠʥʪʨʦʚʝʨʪʳ) ʯʝʣʦʚʝʢʘ. 

ʅʘʤʠ ʧʦʜ ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʧʦʣʝʤ ʧʦʥʠʤʘʝʪʩʷ ʬʠʟʠʯʝʩʢʦʝ ʧʦʣʝ ʙʠʦʦʙʲʝʢʪʘ (ʯʝʣʦʚʝʢʘ) ʩ 

ʝʛʦ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʚʳʷʚʣʷʶʪʩʷ 

ʩʝʤʠʦʪʠʯʝʩʢʠ (ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʥʘʢʘʤ) ʥʘ ʫʨʦʚʥʝ ʢʠʥʝʪʠʢʦ-ʧʨʦʢʩʝʤʠʯʝʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʠ ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʦʧʝʨʘʪʦʨʦʤ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʧʨʘʛʤʘʪʠʯʝʩʢʠ ʩʚʷʟʴ 

ʟʥʘʢʦʚ ʩ çʘʜʨʝʩʘʪʦʤè ʠ ʝʛʦ ʩʚʦʡʩʪʚʘʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʭ ʥʘʤʠ ʩʧʦʩʦʙʘ ʘʥʘʣʠʟʘ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ ʚ ʨʝʞʠʤʝ çʟʜʝʩʴ ʠ ʩʝʡʯʘʩè ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʵʢʩʪʨʘ-ʠʥʪʨʦʚʝʨʩʠʚʥʦʩʪʴ 

(ʠʥʪʝʥʮʠʦʥʘʣʴʥʦʩʪʴ), ʫʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ ʠ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʠ 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ. 

 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʘʥʘʣʠʟʘ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ 
 

ʇʝʨʚʦʥʘʯʘʣʴʥʫʶ ʥʘʨʘʙʦʪʢʫ ʥʘʚʳʢʦʚ ʪʝʭʥʠʢʠ ʘʥʘʣʠʟʘ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘ ʦʩʥʦʚʝ 

ʠʥʜʫʢʮʠʠ ʜʠʩʪʘʥʪʥʳʭ ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ ʚ ʨʘʤʢʘʭ ʢʠʥʝʪʠʢʦ-ʧʨʦʢʩʝʤʠʯʝʩʢʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʦʪ ʦʧʝʨʘʪʦʨʘ (ʜʦʥʦʨʘ) ʢ ʧʘʮʠʝʥʪʫ (ʨʝʮʠʧʠʝʥʪʫ) ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʤʦʪʦʨʥʳʭ ʦʙʨʘʟʦʚ (ʇʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʈʌ ˉ 2144316) [10]  

ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʦʙʨʦʚʦʣʴʮʘʭ ï ʩʪʫʜʝʥʪʘʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʛʦʨʦʜʘ ɺʦʣʛʦʛʨʘʜʘ, ʘ 

ʫʞʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʷʣʠ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʤ ʮʝʥʪʨʝ ʧʩʠʭʦʪʝʨʘʧʠʠ ʠ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʥʘ ʢʣʠʝʥʪʘʭ ʚ ʧʨʦʮʝʩʩʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʪʠʮʠʧʘʮʠʝʡ ʜʝʚʠʘʥʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʧʩʠʭʦʪʝʨʘʧʠʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ ʚ ʛʨʫʧʧʝ ʠ ʛʨʫʧʧʦʚʦʡ ʧʩʠʭʦʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʝʤʝʡʥʦʤ 

                                                 
4
 ɺ ʦʥʪʦʧʩʠʭʦʣʦʛʠʠ çʧʦʜ ʪʝʨʤʠʥʦʤ çʩʝʤʘʥʪʠʯʝʩʢʠʡè ʧʦʥʠʤʘʝʪʩʷ ʧʦʙʫʞʜʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ, ʩʦʟʜʘʶʱʝʝ 
ʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦʣʫʯʘʪʝʣʝʤ ʠʣʠ ʨʝʟʫʣʴʪʠʨʫʝʪʩʷ ʥʝʢʠʤ ʟʥʘʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʤʳ ʠʤʝʥʫʝʤ 

ʵʬʬʝʢʪʦʤ ʠʣʠ ʩʠʤʧʪʦʤʦʤè (ʄʝʥʝʛʝʪʪʠ ɸ. ʋʯʝʙʥʠʢ ʦʥʪʦʧʩʠʭʦʣʦʛʠʠ / ʇʝʨ. ʩ ʠʪʘʣ. ï ʄ.: ʉʣʘʚʷʥʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ 

ʆʥʪʦʧʩʠʭʦʣʦʛʠʠ, 1997.ï 592 ʩ.). 
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ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʦʚʦʜʠʣʠʩʴ ʜʦ ʩʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʘ ʠ ʦʥ ʙʳʣ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʩʚʦʙʦʜʝʥ ʚ ʚʳʙʦʨʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. 

ʀʟʫʯʝʥʠʝ ʧʨʠʢʣʘʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʘʥʘʣʠʟʘ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʨʘʤʢʘʭ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʤʦʜʫʣʷʮʠʠ. ʕʪʘ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ 1976-2001 ʛʦʜʘʭ ʚ 

ɺʦʣʛʦʛʨʘʜʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʧʨʦʪʠʚʦʯʫʤʥʦʤ ʠʥʩʪʠʪʫʪʝ ʠ ʕʣʠʩʪʠʥʩʢʦʡ 

ʧʨʦʪʠʚʦʯʫʤʥʦʡ ʩʪʘʥʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʤʦʜʫʣʷʮʠʠ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ: 

ɸ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʟʘ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦʜʣʝʞʘʱʠʭ ʚʘʢʮʠʥʘʮʠʠ ʣʶʜʝʡ 

(ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ); 

ɹ) ʧʨʠʤʝʥʝʥʠʝ ʘʥʘʣʠʟʘ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ ʢʘʢ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʨʦʚʥʷ ʝʛʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ (ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʠʤʤʫʥʠʪʝʪʘ). 

ʊʝʭʥʠʢʘ ʠʥʜʫʢʮʠʠ ʜʠʩʪʘʥʪʥʳʭ ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʯʪʦ 

ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʦʣʷ ʯʝʣʦʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʠʥʜʫʢʮʠʦʥʥʦ-ʨʝʟʦʥʘʥʩʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʳʩʪʫʧʘʝʪ ʢʘʢ 

ʧʝʨʝʜʘʪʯʠʢ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ï ʦʧʝʨʘʪʦʨʘ (ʦʥʪʦʧʩʠʭʦʣʦʛʘ, ʧʩʠʭʦʪʝʨʘʧʝʚʪʘ) ʢ 

ʧʦʣʫʯʘʪʝʣʶ (ʢʣʠʝʥʪʫ, ʧʘʮʠʝʥʪʫ) ʚ ʨʝʞʠʤʝ ʚʨʝʤʝʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʜʠʘʜʳ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʫ 

ʧʦʣʫʯʘʪʝʣʷ ʠʥʜʫʮʠʨʫʝʤʳʭ ʨʘʟʣʠʯʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʛʝʰʪʘʣʴʪ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʡ [11]. 

ʆʧʝʨʘʪʦʨ  ʠ ʧʘʮʠʝʥʪ ʩʪʦʷʪ ʣʠʮʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚʳʪʷʥʫʪʳʭ ʨʫʢ. ʊʘʢʘʷ 

ʜʠʩʪʘʥʮʠʷ ʦʧʪʠʤʘʣʴʥʘ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

ʆʧʝʨʘʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʧʘʮʠʝʥʪʫ ʚʩʪʘʪʴ ʨʦʚʥʦ ʠ ʟʘʢʨʳʪʴ ʛʣʘʟʘ, ʚʳʟʳʚʘʷ ʫ ʥʝʛʦ, ʪʝʤ 

ʩʘʤʳʤ, ʩʦʩʪʦʷʥʠʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʤʳʰʝʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʘʢʮʝʥʪʫʘʮʠʠ ʚʦʩʧʨʠʷʪʠʷ. 

ʏʪʦʙʳ ʚʦʡʪʠ ʚ ʨʝʟʦʥʘʥʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʘʮʠʝʥʪʦʤ (çʧʨʠʩʦʝʜʠʥʠʪʴʩʷè), 

ʦʧʝʨʘʪʦʨ ʥʘʯʠʥʘʝʪ ʢʦʧʠʨʦʚʘʪʴ ʝʛʦ ʩʦʩʪʦʷʥʠʝ (ʧʦʢʘʯʠʚʘʥʠʝ, ʤʠʢʨʦʜʚʠʞʝʥʠʷ, ʜʳʭʘʥʠʝ). 

ɿʘʪʝʤ ʦʧʝʨʘʪʦʨ, ʦʙʨʘʱʘʷʩʴ ʢ ʧʘʮʠʝʥʪʫ, ʧʨʦʠʟʥʦʩʠʪ ʩʣʦʚʝʩʥʫʶ ʬʦʨʤʫʣʫ ʤʦʪʠʚʘʮʠʠ 

ʧʦʚʝʜʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ, ʩʦʜʝʨʞʘʱʫʶ ʧʨʝʜʠʢʘʪʳ ʢʠʥʝʩʪʝʪʠʯʝʩʢʦʡ ʤʦʜʘʣʴʥʦʩʪʠ, ʠ 

ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪ ʫ ʧʘʮʠʝʥʪʘ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʥʜʫʢʮʠʠ. 

ɼʘʣʝʝ ʦʧʝʨʘʪʦʨ ʧʩʠʭʠʯʝʩʢʠ ʘʫʪʦʤʦʜʝʣʠʨʫʝʪ (ʩʦʟʜʘʝʪ ʤʳʩʣʝʥʥʳʡ ʦʙʨʘʟ) ʜʚʠʛʘʪʝʣʴʥʳʝ 

ʘʢʪʳ, ʢʦʪʦʨʳʝ ʠʥʜʫʮʠʨʫʶʪ ʫ ʧʘʮʠʝʥʪʘ. 

ʇʨʠʯʝʤ ʘʫʪʦʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʦʪ ʦʙʱʠʭ, ʥʘʧʨʠʤʝʨ, ʥʘʢʣʦʥ ʪʫʣʦʚʠʱʘ, ʜʦ 

ʚʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʤʳʰʝʯʥʳʭ ʜʚʠʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ ʧʘʣʴʮʝʚ ʨʫʢ ʠʣʠ ʷʟʳʢʘ. ʊʘʤ, 

ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʢʪ ʠʤʝʝʪ ʨʘʟʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ: ʚʚʝʨʭ, ʚʥʠʟ, ʚʧʝʨʝʜ, ʥʘʟʘʜ, 

ʥʘʧʨʘʚʦ, ʥʘʣʝʚʦ. 

ɸʫʪʦʤʦʜʝʣʠʨʦʚʘʪʴ ʤʦʞʥʦ ʨʘʟʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʧʦ ʜʚʠʛʘʪʝʣʴʥʦʤʫ 

ʘʢʪʫ ʧʨʦʱʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʦʣʝ. 

ɿʘ ʩʯʝʪ ʠʥʜʫʢʮʠʠ ʫ ʧʘʮʠʝʥʪʘ ʚʦʟʥʠʢʘʶʪ ʩʝʥʩʦʤʦʪʦʨʥʳʝ ʨʝʘʢʮʠʠ ʨʘʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ 

ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ. 

ɽʩʣʠ ʧʘʮʠʝʥʪ ʧʦʯʪʠ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʥʜʫʮʠʨʫʝʤʳʡ ʧʨʦʮʝʩʩ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫ 

ʥʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠʣʠ ʨʝʘʢʪʠʚʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ʝʩʪʴ ʝʛʦ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʦʣʝ ʠʤʝʝʪ ʠʥʪʨʦʚʝʨʩʠʚʥʫʶ (ʚʦʚʥʫʪʨʴ) 

ʦʨʠʝʥʪʠʨʦʚʘʥʦʩʪʲ.  

ɽʩʣʠ ʞʝ ʧʘʮʠʝʥʪ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʥʜʫʮʠʨʫʝʤʳʡ ʧʨʦʮʝʩʩ, ʟʥʘʯʠʪ, ʦʥ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ 

ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʪʦ ʝʩʪʴ ʝʛʦ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʦʣʝ ʠʤʝʝʪ ʵʢʩʪʨʘʚʝʨʩʠʚʥʫʶ (ʥʘʨʫʞʥʫʶ) 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ. 

ʋʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʩʪʠ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʚʝʣʠʯʠʥʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

(ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʫʢʮʠʠ) ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʩʠʩʪʝʤʝ ʦʧʝʨʘʪʦʨ-ʧʘʮʠʝʥʪ. 

ʊʘʢ, ʝʩʣʠ ʠʥʜʫʢʮʠʷ ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʝ ʦʪʤʝʯʘʝʪʩʷ - ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʩʪʠ: ʝʩʣʠ ʨʝʛʠʩʪʨʠʨʫʶʪ ʨʝʘʢʮʠʠ ʧʨʠ 

ʚʝʣʠʯʠʥʝ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 1-5 ʤʝʪʨʦʚ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ, ʘ ʢʦʛʜʘ ʩʚʳʰʝ 5 ʤʝʪʨʦʚ 

- ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʩʪʠ.  
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ʅʘʨʷʜʫ ʩ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʷʚʣʷʶʪ ʢʦʥʛʨʫʵʥʪʥʦʩʪʴ ʠʣʠ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʴ
5
 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ - ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʣʝʡ ʚ ʩʠʩʪʝʤʝ ʦʧʝʨʘʪʦʨ-ʧʘʮʠʝʥʪ. 

ʂʦʥʛʨʫʵʥʪʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʪʝʧʝʥʠ ʩʦʚʧʘʜʝʥʠʷ ʠʥʜʫʮʠʨʫʝʤʳʭ ʠ ʚʦʟʥʠʢʘʶʱʠʭ 

ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ. ʏʝʤ ʚʳʰʝ ʩʦʚʧʘʜʝʥʠʝ, ʪʝʤ ʚʳʰʝ ʢʦʥʛʨʫʵʥʪʥʦʩʪʴ. 

ʀʥʢʦʥʛʨʫʵʥʪʥʦʩʪʴ ʦʮʝʥʠʚʘʶʪ ʪʘʢʞʝ ʧʦ ʩʪʝʧʝʥʠ ʩʦʚʧʘʜʝʥʠʷ ʚʝʢʪʦʨʦʚ ʠʥʜʫʮʠʨʫʝʤʳʭ 

ʚʦʟʥʠʢʘʶʱʠʭ ʩʝʥʩʦʤʦʪʦʨʥʳʭ   ʨʝʘʢʮʠʡ, ʥʦ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʟʥʘʢʦʤ. ʕʪʦ ʩʚʦʝʛʦ ʨʦʜʘ 

ʠʥʜʠʢʘʪʦʨ ʧʘʨʘʜʦʢʩʘʣʴʥʦʩʪʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʘ. 

ʉʪʝʧʝʥʴ ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ (ʠʣʠ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʠ) ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʫʨʦʚʥʶ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʠ ʚʦʟʥʠʢʘʶʱʠʭ ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ. 

ʏʝʤ ʚʳʰʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴ ʨʝʘʢʮʠʠ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʠʥʜʫʮʠʨʦʚʘʥʠʠ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʘʢʪʦʚ (ʨʝʘʛʠʨʫʶʪ ʧʘʣʴʮʳ ʢʦʥʝʯʥʦʩʪʝʡ ʠʣʠ ʷʟʳʢ), ʪʝʤ ʚʳʰʝ ʩʪʝʧʝʥʴ 

ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ (ʠʣʠ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʠ), ʯʝʤ ʥʠʞʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴ ʨʝʘʢʮʠʠ 

(ʨʝʘʛʠʨʫʝʪ ʪʦʣʴʢʦ ʪʫʣʦʚʠʱʝ), ʪʝʤ ʥʠʞʝ ʩʪʝʧʝʥʴ ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ (ʠʣʠ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʠ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʚʳʩʦʢʦʡ, ʩʨʝʜʥʝʡ ʠ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ 

(ʠʣʠ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʠ). 

ɺʩʝ ʚʳʷʚʣʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʘ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʠ ʣʶʙʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚ ʩʠʩʪʝʤʝ ʦʧʝʨʘʪʦʨ-ʧʘʮʠʝʥʪ, ʙʫʜʴ   

ʪʦ   ʩʦʩʪʘʚʣʝʥʠʝ   ʧʨʦʛʥʦʟʘ   ʣʝʯʝʥʠʷ   ʠʣʠ   ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ. ʇʨʠʯʝʤ 

ʵʪʠ ʧʨʠʟʥʘʢʠ ʤʦʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʩʨʘʟʫ ʠʣʠ ʧʦʨʦʟʥʴ. 

ʊʘʢ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʧʦʣʷ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʠ 

ʜʦʟʠʨʦʚʦʢ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ, ʤʘʩʩʘʞ, ʠʛʣʦʨʝʬʣʝʢʩʦʪʝʨʘʧʠʷ ʠ ʪ.ʜ.)  

ʇʨʠ ʵʢʩʪʨʘʚʝʨʩʠʚʥʦʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʧʦʣʷ ʜʦʟʳ ʤʝʥʴʰʝ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʦʨʦʯʝ, 

ʯʝʤ ʧʨʠ ʠʥʪʨʦʚʝʨʩʠʚʥʦʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʧʦʣʷ. 

ʋʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʩʪʴ ʢʫʨʩʘ ʠ ʚʝʣʠʯʠʥʫ 

ʜʦʟʠʨʦʚʦʢ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʨʝʘʢʪʠʚʥʦʩʪʠ ʜʦʩʪʘʪʦʯʝʥ ʢʨʘʪʢʠʡ ʢʫʨʩ ʣʝʯʝʥʠʷ 

ʤʘʣʳʤʠ ʜʦʟʘʤʠ (ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʨʝʞʠʤ - ʧʦ ʪʠʧʫ ʛʠʧʦʠʤʤʫʥʠʟʘʮʠʠ); ʧʨʠ 

ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʨʝʘʢʪʠʚʥʦʩʪʠ - ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʡ ʢʫʨʩ ʣʝʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʜʦʟʘʤʠ (ʧʨʠ 

ʚʘʢʮʠʥʘʮʠʠ ʣʫʯʰʠʡ ʵʬʬʝʢʪ ʜʘʝʪ ʛʠʧʝʨʠʤʤʫʥʠʟʘʮʠʷ). 

ɽʩʣʠ ʚʳʷʚʣʝʥʘ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʴ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʪʦ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʘʮʠʝʥʪʘ 

ʥʘʜʦ ʦʪ ʦʙʨʘʪʥʦʛʦ: çʄʦʡ ʛʦʣʦʩ ʩʣʫʰʘʪʴ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦè. ʀ ʦʥ ʦʙʷʟʘʪʝʣʴʥʦ ʩʣʫʰʘʝʪ. çɺʳ ʚʩʝ 

ʙʫʜʝʪʝ ʧʦʤʥʠʪʴè. ʀ ʦʥ ʚʩʝ ʟʘʙʳʚʘʝʪ. çɺʘʤ ʚʩʝʛʜʘ ʭʦʯʝʪʩʷ ʝʩʪʴè. ʀ ʫ ʥʝʛʦ ʫʤʝʥʴʰʘʝʪʩʷ 

ʘʧʧʝʪʠʪ. ʈʝʬʣʝʢʪʦʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʘʧʧʝʪʠʪʘ ʚʳʟʳʚʘʝʪ ʫ ʥʝʛʦ çʟʚʝʨʩʢʠʡè 

ʘʧʧʝʪʠʪ, ʘ ʩʥʦʪʚʦʨʥʘʷ ʨʝʮʝʧʪʫʨʘ - ʙʝʩʩʦʥʥʠʮʫ. ʊʦ ʝʩʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʴʶ 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ  ʧʦʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʘʨʘʜʦʢʩʘʣʴʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ, ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ ʥʘ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʘ ʢʦʥʛʨʫʵʥʪʥʦʩʪʴ 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʨʝʘʣʠʟʫʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ; ʧʨʦʩʪʦ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʣʶʙʳʤ ʘʫʪʝʥʪʠʯʥʳʤ 

ʦʧʝʨʘʪʦʨʦʤ, ʩʧʦʩʦʙʥʳʤ ʦʩʫʱʝʩʪʚʠʪʴ ʘʫʪʦʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʠʥʜʫʮʠʨʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʘʢʪʘ. 

ɼʣʷ ʦʙʲʝʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʪʨʝʪʴʝʛʦ 

ʣʠʮʘ ʠʣʠ ʢʦʥʪʨʦʣʴ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʬʦʪʦ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ 

ʪ.ʜ.). 

 

                                                 
5
 ʇʦʜ ʢʦʥʛʨʫʵʥʪʥʦʩʪʴʶ (ʦʪ ʘʥʛʣ. congruence) ʧʦʥʠʤʘʝʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʢʚʘʥʪʦʚʦʤ 
ʫʨʦʚʥʝ (ʣʠʯʥʦʩʪʥʦʤ ʠʣʠ ʤʝʞʣʠʯʥʦʩʪʥʦʤ) ʠ ʵʪʦ ʫʞʝ ʚʪʦʨʠʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʧʦʣʥʦʡ ʠʩʢʨʝʥʥʦʩʪʠ, ʢʦʛʜʘ ʚʩʝ ʯʘʩʪʠ ʣʠʯʥʦʩʪʠ ʨʘʙʦʪʘʶʪ ʩʠʥʬʘʟʥʦ ʥʘ ʦʩʥʦʚʝ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 
ʠʥʜʫʢʮʠʦʥʥʦ-ʨʝʟʦʥʘʥʩʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʦʵʪʦʤʫ ʦʥʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʷʤʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʠʣʠ ʚʥʝʰʥʠʝ ʩʪʠʤʫʣʳ. 

 ʇʨʠ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʠ ʯʝʣʦʚʝʢ ʠʩʧʳʪʳʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ. ʇʨʠ ʵʪʦʤ 

ʝʛʦ ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʞʠʚʘʥʠʷ ʠ ʯʫʚʩʪʚʘ  ʥʝ ʪʦʯʥʦ ʦʪʨʘʞʘʶʪʩʷ ʩʦʟʥʘʥʠʝʤ, ʘ ʟʥʘʯʠʪ ʠ ʧʦʚʝʜʝʥʠʝʤ ʧʦ ʪʠʧʫ 

ʘʙʨʝʘʢʮʠʡ (ʨʝʘʢʮʠʡ ʧʘʨʘʜʦʢʩʘʣʴʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ). 
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ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʘʥʘʣʠʟʘ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ 

ɼʨʫʛʦʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ (ʇʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʈʌ ˉ 

2277853)  [12] ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ ʠʣʠ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʠ ʚ ʨʘʤʢʘʭ 

ʧʨʦʢʩʝʤʠʯʝʩʢʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʘʮʠʝʥʪ-ʧʘʮʠʝʥʪ [13].  

ɺ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʦʩʦʙʘ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʦʧʝʨʘʪʦʨ ʠ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʦʜʥʘ ʧʘʨʘ ʧʘʮʠʝʥʪʦʚ. ʇʨʠ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨ ʦʧʝʨʘʪʦʨ ʧʨʦʚʦʜʠʪ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʚʥʘʯʘʣʝ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ 

ʦʧʨʝʜʝʣʷʶʪ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʩʪʠ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦ ʚʳʰʝ 

ʦʧʠʩʘʥʥʦʤʫ ʩʧʦʩʦʙʫ. 

ɼʘʣʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚʝʜʫʪ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ ʫ ʧʘʨʳ 

ʧʘʮʠʝʥʪʦʚ. ʇʨʠʯʸʤ ʩʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʵʢʩʪʨʘ- ʠ ʠʥʪʨʦʚʝʨʩʠʚʥʦʡ ʧʘʨʳ ʥʝʩʢʦʣʴʢʦ 

ʦʪʣʠʯʘʝʪʩʷ. 

ʂʦʛʜʘ ʧʘʨʘ ʩʦʩʪʦʠʪ ʠʟ ʵʢʩʪʨʘʚʝʨʩʠʚʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ (ʧʨʠʯʸʤ 

ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʚ ʧʘʨʝ ʜʘʞʝ ʦʜʥʦʛʦ ʵʢʩʪʨʘʚʝʨʪʘ), ʠʭ ʨʘʩʧʦʣʘʛʘʶʪ ʣʠʮʦʤ ʢ ʣʠʮʫ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʚʳʪʷʥʫʪʳʭ ʨʫʢ, ʩ ʟʘʢʨʳʪʳʤʠ ʛʣʘʟʘʤʠ. 

ʆʧʝʨʘʪʦʨ ʚʝʨʙʘʣʴʥʦ ʩʫʛʛʝʩʪʠʨʫʝʪ ʚʟʘʠʤʦʧʨʠʪʷʞʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʠ ʟʘʪʝʤ ʟʘ ʩʯʸʪ ʩʚʦʝʡ 

ʚʳʥʝʩʝʥʥʦʡ ʚʦʚʥʝ ʢʦʛʥʠʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʥʠʟʦʪʨʦʧʥʦʡ ʬʣʫʢʪʫʘʮʠʠ
6
 - 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʧʳʪʢʫ ʨʘʟʨʳʚʘ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʧʘʮʠʝʥʪʦʚ.  

ʀ ʝʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʩʙʣʠʞʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ, ʨʝʛʠʩʪʨʠʨʫʶʪ 

ʩʪʝʧʝʥʴ ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ʂʦʛʜʘ ʧʘʨʘ ʩʦʩʪʦʠʪ ʠʟ ʠʥʪʨʦʚʝʨʩʠʚʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʠʭ ʪʘʢʞʝ 

ʨʘʩʧʦʣʘʛʘʶʪ ʣʠʮʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʚʳʪʷʥʫʪʳʭ ʨʫʢ, ʩ ʟʘʢʨʳʪʳʤʠ ʛʣʘʟʘʤʠ. 

ʂʘʞʜʳʡ ʠʟ ʧʘʮʠʝʥʪʦʚ ʚʝʨʙʘʣʴʥʦ ʘʫʪʦʩʫʛʛʝʩʪʠʨʫʝʪ ʤʳʩʣʴ ʦ ʚʟʘʠʤʦʧʨʠʪʷʞʝʥʠʠ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʦʙʨʘʟʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʜʨʫʛʦʛʦ ʧʘʮʠʝʥʪʘ, ʠ ʟʘʪʝʤ ʦʧʝʨʘʪʦʨ ʟʘ ʩʯʸʪ ʩʚʦʝʡ 

ʚʳʥʝʩʝʥʥʦʡ ʚʦʚʥʝ ʢʦʛʥʠʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʧʳʪʢʫ ʢʠʥʝʩʪʝʪʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ 

ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʘʮʠʝʥʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʧʦ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʪʪʘʣʢʠʚʘʥʠʷ ʨʝʛʠʩʪʨʠʨʫʶʪ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ 

ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʠ:        

ɽʩʣʠ ʦʪʤʝʯʘʝʪʩʷ ʣʠʰʴ ʪʝʥʜʝʥʮʠʷ ʢ ʦʪʪʘʣʢʠʚʘʥʠʶ ï ʩʣʘʙʘʷ ʩʪʝʧʝʥʴ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʠ. 

ʇʨʠ ʵʬʬʝʢʪʝ ʧʦʪʝʨʠ ʨʘʚʥʦʚʝʩʠʷ ï ʩʠʣʴʥʘʷ ʩʪʝʧʝʥʴ ʠʥʢʦʥʛʨʫʵʥʪʥʦʩʪʠ.  

ɼʣʷ ʦʙʲʝʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ 

ʪʨʝʪʴʝʛʦ ʣʠʮʘ ʠʣʠ ʢʦʥʪʨʦʣʴ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʬʦʪʦ, ʚʠʜʝʦ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪ.ʜ.). 

ʂʦʛʜʘ ʧʘʨ ʥʝʩʢʦʣʴʢʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʧʥʦʪʝʨʘʧʠʠ, ʧʦʤʠʤʦ ʫʯʸʪʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʧʝʨʘʪʦʨʦʤ ʠ ʢʘʞʜʳʤ ʧʘʮʠʝʥʪʦʤ, ʢʦʪʦʨʦʝ ʚʳʷʚʣʷʝʪʩʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴʶ ʠ ʫʨʦʚʥʝʤ ʨʝʘʢʪʠʚʥʦʩʪʠ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ, ʫʯʠʪʳʚʘʝʪʩʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʘʮʠʝʥʪʘʤʠ ʚ ʧʘʨʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʵʪʦʪ ʩʧʦʩʦʙ ʘʥʘʣʠʟʘ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ ʪʘʢʞʝ 

ʨʝʘʣʠʟʫʝʪʩʷ ʙʳʩʪʨʦ, ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ; ʧʨʦʩʪ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʦʩʚʦʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʸʥ ʘʫʪʝʥʪʠʯʥʳʤ ʯʝʣʦʚʝʢʦʤ - ʩʧʝʮʠʘʣʠʩʪʦʤ, ʩʧʦʩʦʙʥʳʤ ʦʩʫʱʝʩʪʚʠʪʴ 

ʘʫʪʦʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʢʪʘ, ʠʥʜʫʮʠʨʦʚʘʥʠʝ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʥʦʩʘ ʚʦʚʥʝ ʩʚʦʝʡ 

ʢʦʛʥʠʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʚʳʩʢʘʟʘʪʴ ʛʠʧʦʪʝʟʫ ʦ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʠʟʣʫʯʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʯʝʣʦʚʝʢʘ ʢ ʯʝʣʦʚʝʢʫ ʥʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ. ɽʩʣʠ 

                                                 
6
 çʉʫʪʴ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ï ʦʩʥʦʚʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʞʠʚʦʡ 

ʩʠʩʪʝʤʳ ʦʜʥʠ ʝʸ ʯʘʩʪʠ ʧʝʨʝʜʘʶʪ ʩʚʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʟʘʧʘʩ ʜʨʫʛʠʤ. ʗʚʣʝʥʠʝ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʠʟ ʨʘʟʥʳʭ 

ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ ʚ ʙʦʣʝʝ ʦʛʨʘʥʠʯʝʥʥʫʶ ʝʸ ʦʙʣʘʩʪʴ, ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʨʘʩʪʘʝʪ, ʥʘʟʳʚʘʶʪ 

ʬʣʫʢʪʫʘʮʠʝʡé ɺ ʞʠʚʦʡ ʩʠʩʪʝʤʝ ʬʣʫʢʪʫʘʮʠʠ ï ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʫʣʷʨʥʦ ʠ ʟʘʢʦʥʦʤʝʨʥʦéʀʟʣʫʯʘʝʤʦʝ ʩʣʘʙʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʧʦʨʷʜʦʯʝʥʥʳʤ ʚʦ 

ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʳʪʴ ʘʥʠʟʦʪʨʦʧʥʳʤ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï 

ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʛʦ, ʠʟʦʪʨʦʧʥʦʛʦè [13. ʉ. 57].  
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ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʨʛʘʥʠʟʤ ʢʘʢ çʛʦʩʫʜʘʨʩʪʚʦè ʢʣʝʪʦʢ, ʪʦʛʜʘ ʬʠʟʠʯʝʩʢʦʝ (ʩʝʤʘʥʪʠʯʝʩʢʦʝ) ʧʦʣʝ 

ʯʝʣʦʚʝʢʘ ï ʨʝʟʫʣʴʪʘʪ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʢʦʛʝʨʝʥʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʵʥʜʦʛʝʥʥʳʭ 

ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʦʨʛʘʥʠʟʤʘ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʝʞʣʠʯʥʦʩʪʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʦʩʥʦʚʝ ʠʥʜʫʢʮʠʦʥʥʦ-ʨʝʟʦʥʘʥʩʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʤʳ ʩʯʠʪʘʝʤ 

ʟʘʩʣʫʞʠʚʘʶʱʠʤ ʚʥʠʤʘʥʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʦ ʪʦʤ, ʯʪʦ çé ʢʦʛʝʨʝʥʪʥʦʝ 

ʠʟʣʫʯʝʥʠʝ ʥʝʩʝʪ ʚ ʩʝʙʝ ʛʦʣʦʛʨʘʤʤʫ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘè [5. ʉ. 66]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʚʦʜʦʚ ɸ.ɺ. ɹʫʜʘʛʦʚʩʢʦʛʦ ʦ ʪʦʤ, ʯʪʦ çʥʘ ʬʦʥʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʦʤʝʭ 

ʙʠʦʦʙʲʝʢʪʘʤʠ ʥʘʜʝʞʥʦ ʨʘʩʧʦʟʥʘʶʪʩʷ ʪʦʣʴʢʦ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʩʠʛʥʘʣʳ, ʪ.ʝ. ʤʝʞʢʣʝʪʦʯʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʣʷʤʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʢʦʛʝʨʝʥʪʥʦʩʪʴʶè [2. 

ʉ. 90], ʥʘʤʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʜʚʘ ʚʘʞʥʳʭ ʟʘʢʣʶʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʧʦʣʝʚʦʛʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʥʘ ʠʥʜʫʢʮʠʦʥʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʦʩʥʦʚʝ ʚ ʩʠʩʪʝʤʝ 

çʯʝʣʦʚʝʢ-ʯʝʣʦʚʝʢè: 

1. ʉʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʛʝʥʝʨʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʚ ʪ.ʯ. ʤʳʩʣʝʬʦʨʤʳ, ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʦʛʝʨʝʥʪʥʦʩʪʴʶ. 

2. ʉʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ (ʯʝʣʦʚʝʢʘ) ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʝʣʝʢʮʠʶ ʢʦʛʝʨʝʥʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʚ 

ʪ.ʯ. ʚ ʚʠʜʝ ʘʥʠʟʦʪʨʦʧʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʬʣʫʢʪʫʘʮʠʠ ʥʘ ʬʦʥʝ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʧʦʤʝʭʠ.  
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ABOUT THE SHAPE OF THE FIELD OF COMMUNICATION IN BIOLOGICAL 

SYSTEMS 

 

Gurov Yuriy Vasilievich, Gurov Dmitriy Yurievich 

 

This article examines the phenomenon of transmission of information from one biological object to another, including 

in the system "man ï man". Considered this property of the interaction as coherence, and induction-resonance 

interaction in the system "man ï microbial cell". The conclusion about the ability of the body to generate an 

electromagnetic field, including thought forms, with sufficient intergeracional coherence, and the ability of the 

organism (person) to carry out the selection of coherent signals, including in the form of the anisotropic energy 

fluctuations on the background stochastic noise. 
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ʉʈɸɺʅʀʊɽʃʔʅʓɽ ʉɺʆʁʉʊɺɸ ʈɸɿʃʀʏʅʓʍ ɺʀɼʆɺ ʀɿʃʋʏɽʅʀʗ 

 

ʅ.ɸ. ʂʦʣʪʦʚʦʡ 

 

koltovoi@mail.ru 

 
ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʨʘʟʥʳʤʠ 

ʘʚʪʦʨʘʤʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ, ʠ ʠʤʝʶʱʠʤʠ ʨʘʟʣʠʯʥʳʝ ʥʘʟʚʘʥʠʷ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʦʧʳʪʦʢ 

ʚʳʷʩʥʠʪʴ, ʷʚʣʷʶʪʩʷ ʣʠ ʵʪʠ ʠʟʣʫʯʝʥʠʝ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʠʟʣʫʯʝʥʠʝʤ, ʠʣʠ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ 

ʠʟʣʫʯʝʥʠʡ. 

 

ʇʨʦʚʝʜʝʤ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ, 

ʦʪʢʨʳʪʳʭ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ, ʠ ʦʙʦʟʥʘʯʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʦʧʳʪʦʢ ʚʳʷʩʥʠʪʴ, ʷʚʣʷʶʪʩʷ ʣʠ ʚʩʝ ʵʪʠ ʠʟʣʫʯʝʥʠʷ 

ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʠʟʣʫʯʝʥʠʝʤ, ʠʣʠ ʞʝ ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʠʟʣʫʯʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʨʘʟʣʠʯʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʊʨʫʜʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʦʯʝʥʴ ʤʘʣʦ, ʠ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ 

ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʙʳ ʧʨʦʚʦʜʠʣʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʟʣʫʯʝʥʠʷʤʠ. 

 

 ̄ ɻʦʜ ʀʟʣʫʯʝʥʠʝ ʀʩʪʦʯ- 

ʥʠʢ 

ʇʨʠʝʤ- 

ʥʠʢ 

1 2 3 4 5 6 7 8 9 1

0 

1

1 

1

2 

1

3 

1  ɹʠʦʠʟʣʫʯʝʥʠʝ ʯʝʣʦʚʝʢ ʕʢʩʪʨʘʩʝʥʩ + + + + + + +  + + + + + 

2 1991 ʊʦʨʩʠʦʥʥʦʝ 

ʠʟʣʫʯʝʥʠʝ 

ʛʝʥʝʨʘʪʦʨ ɼʝʪʝʢʪʦʨ + + + + + + + + +    + 

3 1964 ʇʨʦʜʦʣʴʥʳʝ 

ʚʦʣʥʳ 

ʛʝʥʝʨʘʪʦʨ ɼʝʪʝʢʪʦʨ + + - - +   + +     

4 1963 ʀʟʣʫʯʝʥʠʝ 

ʂʦʟʳʨʝʚʘ 

ʉʦʣʥʮʝ ɼʝʪʝʢʪʦʨ + + +   +  +   + +  

5 1984 ʀʟʣʫʯʝʥʠʝ 

ɻʨʝʙʝʥʥʠʢʦʚʘ 

ʉʦʣʥʮʝ ʕʢʩʪʨʘʩʝʥʩ + +    +   +     

6 1844 ʆʜʝʦʥ ʈʝʡʭʝʥʙʘʭʘ ʉʦʣʥʮʝ ʕʢʩʪʨʘʩʝʥʩ +       +  +    

7 1903 N-ʣʫʯʠ ɹʣʦʥʜʣʦ ɺʩʝ ɼʝʪʝʢʪʦʨ +       +      

8 1981 ʍʨʦʥʘʣʴʥʦʝ 

ʠʟʣʫʯʝʥʠʝ 

ɺʝʡʥʠʢʘ 

ʉʦʣʥʮʝ ɼʝʪʝʢʪʦʨ +     +  +      

9 1991 ɸʢʩʠʦʥʥʦʝ 

ʠʟʣʫʯʝʥʠʝ 

ʐʧʠʣʴʤʘʥʘ 

ʛʝʥʝʨʘʪʦʨ ɼʝʪʝʢʪʦʨ +           +  

10 1998 ʄ -ʁʥʝʡʪʨʠʥʦ  ʛʝʥʝʨʘʪʦʨ ɼʝʪʝʢʪʦʨ + +  +    +      

 

ʉʧʠʩʦʢ ʩʚʦʡʩʪʚ: 

 

1 - ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, 

2 - ɺʳʩʦʢʘʷ ʧʨʦʥʠʢʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

3 - ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

4 - ʅʘʣʠʯʠʝ ʧʦʣʷʨʠʟʘʮʠʠ, 

5 - ɺʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ, 

6 - ɺʣʠʷʥʠʝ ʥʘ ʭʦʜ ʚʨʝʤʝʥʠ, 

7 - ɺʣʠʷʝʪ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʝʱʝʩʪʚ, 

8 - ʈʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʧʨʦʚʦʜʘʤ, 

9 - ɺʦʟʤʦʞʥʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ, 

10 - ʈʘʟʣʦʞʝʥʠʝ ʚ ʩʧʝʢʪʨ, 

11 - ʆʪʨʘʞʝʥʠʝ, 
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12 - ɺʣʠʷʥʠʝ ʥʘ ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ, 

13 - ɿʘʜʝʨʞʢʘ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ ʧʣʦʪʥʦʡ ʩʨʝʜʝ. 

 

ɺʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ ʜʘʪʯʠʢʠ 

 

 ɼʘʪʯʠʢʠ: 1 2 3 4 5 6 7 

 ɹʠʦʠʟʣʫʯʝʥʠʝ + + + + + + + 

1991 ʊʦʨʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ + + + + + + + 

1964 ʇʨʦʜʦʣʴʥʳʝ ʚʦʣʥʳ +  +     

1958 ʀʟʣʫʯʝʥʠʝ ʂʦʟʳʨʝʚʘ     +   

1984 ʀʟʣʫʯʝʥʠʝ 

ɻʨʝʙʝʥʥʠʢʦʚʘ 

+    +   

1844 ʆʜʝʦʥ ʈʝʡʭʝʥʙʘʭʘ        

1903 N-ʣʫʯʠ ɹʣʦʥʜʣʦ +       

1981 ʍʨʦʥʘʣʴʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ɺʝʡʥʠʢʘ 

    +   

1991 ɸʢʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʐʧʠʣʴʤʘʥʘ 

       

1998 ʄ -ʁʥʝʡʪʨʠʥʦ 

ʐʘʡʤʫʨʘʪʦʚ 

+       

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʜʘʪʯʠʢʦʚ: 

 

1 - ʯʝʣʦʚʝʢ, ʠʟʤʝʥʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʠ ʩʘʤʦʯʫʚʩʪʚʠʝ ʯʝʣʦʚʝʢʘ, 

2 - ʨʘʩʪʝʥʠʷ, ʠʟʤʝʥʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, 

3 - ʚʦʜʘ, ʠʟʤʝʥʷʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʜʳ, 

4 - ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ, ʧʦʚʦʨʦʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʟʣʫʯʝʥʠʷ, 

5 - ʯʘʩʳ, ʚʣʠʷʝʪ ʥʘ ʭʦʜ ʚʨʝʤʝʥʠ, 

6 - ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʣʫʯʘʡʥʳʝ ʧʨʦʮʝʩʩʳ. 

7 - ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 

 

 ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠʟʣʫʯʝʥʠʡ: 

 

1. ɹʠʦʠʟʣʫʯʝʥʠʝ, ʙʠʦʧʦʣʝ, ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʨʘʟʣʠʯʥʳʤʠ ʫʯʝʥʳʤʠ. ʀʩʪʦʯʥʠʢʦʤ 

ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ. ʈʝʛʠʩʪʨʘʮʠʷ ʠʟʣʫʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ. 

2. ʊʦʨʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ. ɺ 1991 ʛʦʜʫ ʩʦʟʜʘʥ ʄʅʊʎ ɺɽʅʊ, ʚ ʢʦʪʦʨʦʤ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ɸʢʠʤʦʚʘ ɸʥʘʪʦʣʠʷ ɽʚʛʝʥʴʝʚʠʯʘ (1938-2007), ʄʦʩʢʚʘ, ʧʨʦʚʦʜʠʣʠʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʨʩʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʀʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʪʦʨʩʠʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ. ʈʝʛʠʩʪʨʘʮʠʷ ʠʟʣʫʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʜʝʪʝʢʪʦʨʘʤʠ. 

3. ʇʨʦʜʦʣʴʥʳʝ ʚʦʣʥʳ. ʋ ʠʩʪʦʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ 
ʩʪʦʠʪ ɼʦʢʫʯʘʝʚ ɺʣʘʜʠʣʝʥ ʀʚʘʥʦʚʠʯ (1931-1990) ʄʦʩʢʚʘ. ʀʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʦʥ ʥʘʟʚʘʣ çʛʝʥʝʨʘʪʦʨʦʤ ʟʘʨʷʜʦʚʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘè. 

ʈʝʛʠʩʪʨʘʮʠʷ ʠʟʣʫʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

4. ʀʟʣʫʯʝʥʠʝ ʂʦʟʳʨʝʚʘ, ʠʟʣʫʯʝʥʠʝ ʚʨʝʤʝʥʠ. ʂʦʟʳʨʝʚ ʅʠʢʦʣʘʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ (1908-

1983) ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʚ 1963 ʛʦʜʫ ʥʘʧʠʩʘʣ ʨʘʙʦʪʫ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʨʝʤʝʥʠ. ʀʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʣʥʮʝ, ʟʚʝʟʜʳ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʠʟʣʫʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʜʝʪʝʢʪʦʨʦʚ. 

5. ʀʟʣʫʯʝʥʠʝ ɻʨʝʙʝʥʥʠʢʦʚʘ, ʵʬʬʝʢʪ ʩʦʪʦʚʳʭ ʩʪʨʫʢʪʫʨ. ɻʨʝʙʝʥʥʠʢʦʚ ɺʠʢʪʦʨ 

ʉʪʝʧʘʥʦʚʠʯ (1927-2001) ʅʦʚʦʩʠʙʠʨʩʢ, ʚ 1985 ʛʦʜʫ ʥʘʧʠʩʘʣ ʩʪʘʪʴʶ ʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦʣʝʚʳʭ ʩʪʨʫʢʪʫʨ ʩ ʞʠʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʀʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ 
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ʷʚʣʷʝʪʩʷ ʉʦʣʥʮʝ. ʈʝʛʠʩʪʨʘʮʠʷ ʠʟʣʫʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ: ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ, ʯʝʣʦʚʝʢ, ʯʘʩʳ, ʩʝʤʝʥʘ. 

6. ʆʜʝʦʥ ʈʝʡʭʝʥʙʘʭʘ, ʦʜʠʯʝʩʢʘʷ ʩʠʣʘ. ʂʘʨʣ ɺʠʣʴʛʝʣʴʤ ʌʦʥ ʈʝʡʭʝʥʙʘʭ (1788-1869) 

ʥʝʤʝʮʢʠʡ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʴ, ʐʪʫʪʛʘʨʪ, ʩ 1844 ʛʦʜʘ 30 ʣʝʪ ʠʟʫʯʘʣ ʧʦʣʝ, ʢʦʪʦʨʦʝ 

ʦʥ ʥʘʟʚʘʣ ʦʜʠʯʝʩʢʦʡ ʩʠʣʦʡ. ʀʩʪʦʯʥʠʢʠ ʦʜʠʯʝʩʢʦʡ ʩʠʣʳ: ʉʦʣʥʮʝ, ʧʦʩʪʦʷʥʥʳʡ 

ʤʘʛʥʠʪ, ʢʨʠʩʪʘʣʣʳ. ʈʝʛʠʩʪʨʘʮʠʷ ʠʟʣʫʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩʝʥʩʝʪʠʚʦʤ. 

7. N-ʣʫʯʠ ɹʣʦʥʜʣʦ. ʈʝʥʝ ɹʣʦʥʜʦ (1849-1930), ʅʘʥʩʠ, ʬʨʘʥʮʫʟʩʢʠʡ ʬʠʟʠʢ, ʚ 1903 ʛʦʜʫ 

ʦʙʥʘʨʫʞʠʣ ʥʦʚʳʡ ʚʠʜ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʥ ʥʘʟʚʘʣ N-ʣʫʯʠ. ʀʩʪʦʯʥʠʢʦʤ 

ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ, ʤʝʪʘʣʣʳ. ʈʝʛʠʩʪʨʘʮʠʷ ʠʟʣʫʯʝʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 

ʧʦʤʦʱʴʶ ʙʫʤʘʛʠ, ʧʨʦʧʠʪʘʥʥʦʡ ʨʘʩʪʚʦʨʦʤ ʩʝʨʥʠʩʪʦʛʦ ʢʘʣʴʮʠʷ. 

8. ʍʨʦʥʘʣʴʥʦʝ ʠʟʣʝʯʝʥʠʝ ɺʝʡʥʠʢʘ. ɺʝʡʥʠʢ ɸʣʴʙʝʨʪ ʀʦʩʠʬʦʚʠʯ (1919-1996), ʄʠʥʩʢ, 

ʙʝʣʦʨʫʩʩʢʠʡ ʪʝʧʣʦʬʠʟʠʢ, ʚ 1950 ʛʦʜʫ ʧʨʠʩʪʫʧʠʣ ʢ ʨʘʟʨʘʙʦʪʢʝ ʦʙʱʝʡ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʦʪʢʨʳʣ ʭʨʦʥʘʣʴʥʦʝ ʠʟʣʫʯʝʥʠʝ. ʀʩʪʦʯʥʠʢʦʤ 

ʭʨʦʥʘʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʉʦʣʥʮʝ. ʈʝʛʠʩʪʨʘʮʠʷ ʭʨʦʥʘʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʜʝʪʝʢʪʦʨʘ, ʚ ʮʝʥʪʨʝ ʢʦʪʦʨʦʛʦ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʯʘʩʳ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʠʟʣʫʯʝʥʠʷ ʠʟʤʝʥʷʣʩʷ ʭʦʜ ʚʨʝʤʝʥʠ. 

9. ɸʢʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʐʧʠʣʴʤʘʥʘ, ʩʧʠʥʦʚʳʝ ʧʦʣʷ. ʐʧʠʣʴʤʘʥ ɸʣʝʢʩʘʥʜʨ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ɸʣʤʘ-ɸʪʘ, ʠʩʩʣʝʜʦʚʘʣ ʘʢʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ. ʀʩʪʦʯʥʠʢʦʤ 

ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʣʩʷ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʛʝʥʝʨʘʪʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʚʨʘʱʘʶʱʠʭʩʷ ʤʘʛʥʠʪʦʚ. ʈʝʛʠʩʪʨʘʮʠʷ ʠʟʣʫʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ. 

10. ʄ -ʁʥʝʡʪʨʠʥʦ. ʐʘʡʤʫʨʘʪʦʚ ʈʠʥʘʪ ʅʫʨʫʣʣʦʚʠʯ, ʊʘʰʢʝʥʪ, ʚ 1998 ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʣ 

ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʥ ʥʘʟʚʘʣ ʧʦʪʦʢʦʤ ʤʶ-ʥʝʡʪʨʠʥʦ. ʀʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʙʝʞʥʳʡ ʛʝʥʝʨʘʪʦʨ ʥʘ ʦʩʥʦʚʝ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʨʘʩʢʨʫʯʠʚʘʝʪ 

ʘʣʶʤʠʥʠʝʚʳʡ ʜʠʩʢ. ʈʝʛʠʩʪʨʘʮʠʷ ʠʟʣʫʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʟʤʝʥʷʣʠʩʴ ʠʭ ʩʚʦʡʩʪʚʘ, ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʦʧʣʠʚʘ.   

ʇʦʜʨʦʙʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ 

ʩʚʦʡʩʪʚ ʫ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠʟʣʫʯʝʥʠʡ ʧʨʠʚʦʜʠʪʩʷ ʚ ʂʥʠʛʝ 5. ʏʘʩʪʴ 1. çʅʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʧʦʣʷ ʠ ʠʟʣʫʯʝʥʠʷè. ʂʥʠʛʫ ʤʦʞʥʦ ʙʝʩʧʣʘʪʥʦ ʩʢʘʯʘʪʴ ʩ ʩʘʡʪʘ koltovoi.nethouse.ru. 
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ʕʂʉʇɽʈʀʄɽʅʊ. ʇʈɸʂʊʀʂɸ 

 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɻɽʅɽʈɸʊʆʈʆɺ ʉɺʄ-ʇʆʃɽʁ ɺ ʄɽʊɸʃʃʋʈɻʀʀ 

 

ɺ.ʌ. ʇʘʥʦʚ, ʉ.ɸ. ʂʫʨʘʧʦʚ, ɸ.ɽ. ɹʦʷʨʰʠʥʦʚ 

 

ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʆʆʆ çʉʪʘʣʴ-59è 

 

panov@psu.ru, svm-perm@mail.ru 

 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʉɺʄ-ʛʝʥʝʨʘʪʦʨʦʚ (çʪʦʨʩʠʦʥʥʳʭ ʠ ʩʧʠʥʦʨʥʳʭ 

ʧʦʣʝʡè) ʥʘ ʨʘʩʧʣʘʚʳ ʤʝʪʘʣʣʦʚ. ʉʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʙʦʩʥʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉɺʄ-ʛʝʥʝʨʘʪʦʨʦʚ 

ʚ ʤʝʪʘʣʣʫʨʛʠʠ ʥʘ ʦʩʥʦʚʝ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʙʠʥʘʨʥʦʡ ʛʝʦʤʝʪʨʦʬʠʟʠʢʠ ʖ.ʉ. ɺʣʘʜʠʤʠʨʦʚʘ, ʪʝʦʨʠʠ ɽ.ɸ. 

ɻʫʙʘʨʝʚʘ, ʨʘʙʦʪʳ ʃ.ɹ. ɹʦʣʜʳʨʝʚʦʡ, ʚ ʢʦʪʦʨʦʡ ʬʠʟʠʯʝʩʢʠʡ ʚʘʢʫʫʤ ʥʘʜʝʣʷʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʩʚʝʨʭʪʝʢʫʯʝʛʦ шHe-B. 

 

ɺ ʧʝʨʠʦʜ ʩ 1989 ʛ. ʧʦ 1991 ʛ. ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʦʙʣʝʤ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ɸʅ ʋʢʨʘʠʥʳ 

ʙʳʣ ʧʨʦʚʝʜʸʥ ʮʠʢʣ ʨʘʙʦʪ ʧʦ ʠʟʤʝʥʝʥʠʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʦʚ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ çʪʦʨʩʠʦʥʥʳʭ ʠʟʣʫʯʝʥʠʡè ʥʘ ʨʘʩʧʣʘʚʳ [1]. ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʦʜʥʦʟʥʘʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʚʦʟʜʝʡʩʪʚʠʷ çʪʦʨʩʠʦʥʥʳʭ ʠʟʣʫʯʝʥʠʡè ʥʘ ʨʘʩʧʣʘʚʳ ʤʝʪʘʣʣʦʚ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʝʨʝʛʨʝʚʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ɻ.ʀ. ʐʠʧʦʚʳʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʪʝʦʨʠʷ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ [2]. 

ʅʘʤʠ, ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʙʨʘʙʦʪʢʝ ʨʘʩʧʣʘʚʦʚ ʯʸʨʥʳʭ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠ ʘʚʠʘʩʪʨʦʝʥʠʠ, ʛʝʥʝʨʘʪʦʨʘʤʠ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʩʥʦʚʝ (ʉɺʄ-

ʛʝʥʝʨʘʪʦʨʘʤʠ). ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʟʤʝʥʝʥʠʶ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ [3]. ɺ 

ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʠʟʣʘʛʘʶʪʩʷ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ.  

ɺ 2015 ʛʦʜʫ, ʚ ʛʦʨʦʜʝ ʂʦʥʴʷ, ʊʫʨʮʠʷ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʉɺʄ-

ʛʝʥʝʨʘʪʦʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʪʣʠʚʦʢ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.                                                                                                               

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ (ʩʠʣʫʤʠʥʳ) 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ETi Aluminum ʩʪʘʥʜʘʨʪʦʚ ETInorm. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʪʘʥʜʘʨʪʦʚ ETInorm ʠ ɻʆʉʊ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʠʣʫʤʠʥʦʚ ETInorm ʧʦʩʣʝ ʆʅʕʇ. 

 

ʊʘʙʣʠʮʘ 1. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʧʦ ɻʆʉʊ 

 

 

ʄʘʨʢʘ ʩʧʣʘʚʘ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ, % 

ʆʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʇʨʠʤʝʩʝʡ, ʥʝ ʙʦʣʝʝ 

ɸʣʶʤʠʥʠʷ ʂʨʝʤʥʠʷ ɾʝʣʝʟʘ ʄʘʨʛʘʥʮʘ ʂʘʣʴʮʠʷ ʊʠʪʘʥʘ ʄʝʜʠ ʎʠʥʢʘ 

Al Si Fe Mn Ca Ti Cu Zn 

ɸʂ12ʯ(ʩʠʣ-1) ʦʩʥʦʚʘ 10-13% 0,5 0,4 0,08 0,13 0,02 0,06 

ɸʂ12ʧʯ(ʩʠʣ-0) ʦʩʥʦʚʘ 10-13% 0,35 0,08 0,08 0,08 0,02 0,06 

ɸʂ12ʦʯ(ʩʠʣ-

00) 

ʦʩʥʦʚʘ 10-13% 0,2 0,03 0,04 0.03 0,02 0,04 

 

ʊʘʙʣʠʮʘ 2. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ETInorm  

ʄʘʨʢʘ ʩʧʣʘʚʘ ʄʝʞʜʫʥʘʨʦʜʥʳʡ Al Fe Si Cu Mn Mg Zn Ni Ti 
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ʩʪʘʥʜʘʨʪ 

 

Etial-141  

 

ISO AlSi12Fe  

 

87,30 0,68 11,94 0,01 0,1 0,01 0,02 - 0,02 

 

ʊʘʙʣʠʮʘ 3. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʧʦ ɻʆʉʊ 

ʄʘʨʢʘ ʩʧʣʘʚʘ ʉʧʦʩʦʙ ʣʠʪʴʷ 

ɺʠʜ 

ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 

ʥʘ ʨʘʩʪʷʞʝʥʠʝ 

ůB, ʄʇʘ 

ʆʪʥ. 

ʫʜʣʠʥʝʥʠʝ 

ʧʨʠ ʨʘʟʨʳʚʝ 

d, % 

ʊʚʝʨʜʦʩʪʴ 

HB 

ʅʝ ʤʝʥʝʝ 

ɸʂ12(ɸʃ2) 

 

ɿʄ, ɺʄ, ʂʄ 

ʂ 

ɼ 

ɿʄ, ɺʄ, ʂʄ 

ʂ 

ɼ 

- 

- 

- 

ʊ2 

ʊ2 

ʊ2 

147 

157 

157 

137 

147 

147 

4,0 

2,0 

1,0 

4,0 

3,0 

2,0 

50,0 

50,0 

50,0 

50,0 

50,0 

50,0 

 

ʊʘʙʣʠʮʘ 4. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ETInorm  

ʄʘʨʢʘ ʩʧʣʘʚʘ 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ 

ůB, ʄʇʘ 

ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ 

ů0,2, ʄʇʘ 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 

ʥʘ ʠʟʛʠʙ 

ůfu, ʄʇʘ 

ʊʚʝʨʜʦʩʪʴ 

HV 

Etial -141  122 98 99 71,5 

 

ɼʣʷ ʢʘʞʜʦʛʦ ʩʧʣʘʚʘ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʥʝʩʢʦʣʴʢʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʆʅʕʇ 

ʧʦ 3 ʧʣʘʚʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʞʠʤʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʢʘʞʜʳʭ ʜʚʫʭ ʧʣʘʚʦʢ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

 

ʊʘʙʣʠʮʘ 5. ʉʚʦʡʩʪʚʘ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ETInorm  ʧʦʩʣʝ ʆʅʕʇ 

ʄʘʨʢʘ ʩʧʣʘʚʘ 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 

ʥʘ ʨʘʩʪʷʞʝʥʠʝ 

ůB, ʄʇʘ 

ʇʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ 

ů0,2, ʄʇʘ 

ʆʪʥ. ʫʜʣʠʥʝʥʠʝ 

ʧʨʠ ʨʘʟʨʳʚʝ 

d, % 

ʉʫʞʝʥʠʝ 

ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ, 

% 

ʊʚʝʨʜʦʩʪʴ 

HV 

ɽ-141-1-1 288,68 237,08 3,14 3,72 78 

ɽ-141-1-2 269,05 244,23 0,63 0,86  

ɽ-141-2-1 274,77 238,91 1,14 0,86 77 

ɽ-141-2-2 265,71 240,65 0,7 0,86  

ɽ-141-3-1 267,08 251,28 0,41 1,58 94 

ɽ-141-3-2 278,49 256,08 0,49 1,15  

ɽ-141-4-1 262,36 236,37 0,71 4,51 73 

ɽ-141-4-2 258,14 231,18 0,78 5,07  

ɽ-141-5-1 273,67 247,2 0,6 2,15 79 

ɽ-141-5-2 266,73 227,94 1,53 4,89  
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ, ʚʟʷʪʳʭ ʠʟ ʦʬʠʮʠʘʣʴʥʦʛʦ 

ʦʪʯʸʪʘ, ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʠʣʫʤʠʥʘ ʥʝʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʤʝʪʦʜʦʤ ʉɺʄ-

ʦʙʨʘʙʦʪʢʠ ʜʦʚʝʜʸʥ ʜʦ ʫʨʦʚʥʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʩʪʘʣʠ.                       

 

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʨʷʜ ʛʠʧʦʪʝʟ, ʦʙʲʷʩʥʷʶʱʠʭ ʜʝʡʩʪʚʠʝ ʥʘʰʝʛʦ ʛʝʥʝʨʘʪʦʨʘ ʥʘ ʨʘʩʧʣʘʚʳ 

ʤʝʪʘʣʣʦʚ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʝʥʝʨʘʪʦʨʘ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢʚʘʥʪʦʚʳʤ 

ʦʙʨʘʟʦʤ ʢ ʧʦʣʷʨʠʟʘʮʠʠ ʩʧʠʥʦʚ ʘʪʦʤʦʚ ʨʘʩʧʣʘʚʘ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨʝ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ ʪʚʸʨʜʦʛʦ ʤʝʪʘʣʣʘ. ʀʟʤʝʥʝʥʠʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʤʦʛʫʪ 

ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʨʘʩʩʝʷʥʠʝʤ ʩʧʠʥ-ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʚ ʤʝʪʘʣʣʝ ʟʘ ʩʯʸʪ ʵʬʬʝʢʪʘ 

ɸʨʦʥʦʚʘ-ɹʦʤʘ [4], ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʧʦʪʝʥʮʠʘʣʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘʰʝʛʦ 

ʛʝʥʝʨʘʪʦʨʘ. ʇʨʠ ʵʪʦʤ ʤʝʥʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʤʝʪʘʣʣʝ ʠ 

ʢʚʘʥʪʦʚʳʤ ʦʙʨʘʟʦʤ ʤʝʥʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʦʙʤʝʥʥʳʭ ʩʠʣ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʜʘʣʴʥʝʛʦ ʧʦʨʷʜʢʘ ï ʟʘʨʦʜʳʰʝʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʅʘ ʵʪʦ 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʬʬʝʢʪ ɸʘʨʦʥʦʚʘ-ɹʦʤʘ ʤʘʣ, ʥʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʥʘʤ ʥʝ ʠʟʚʝʩʪʥʳ 

ʨʘʙʦʪʳ ʧʦ ʨʘʩʯʸʪʫ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʚ ʤʝʪʘʣʣʘʭ, ʘ ʪʘʢʞʝ, ʚʦʟʤʦʞʥʦ, ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ 

ʤʦʜʠʬʠʢʘʮʠʝʡ ʵʪʦʛʦ ʵʬʬʝʢʪʘ. 

ʆʩʦʙʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʦʙʲʷʩʥʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ 

ʤʝʪʘʣʣʫʨʛʠʠ. ɺʠʨʪʫʘʣʴʥʳʡ ʧʝʨʝʥʦʩ çʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʘ-ʤʦʜʠʬʠʢʘʪʦʨʘè ʥʘ 

ʨʘʩʧʣʘʚ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. ɼʣʷ ʧʨʦʩʪʝʡʰʠʭ ʢʚʘʥʪʦʚʳʭ ʩʠʩʪʝʤ ʧʨʦʷʚʣʷʶʪ 

ʩʝʙʷ ʢʚʘʥʪʦʚʘʷ ʥʝʣʦʢʘʣʴʥʦʩʪʴ ʠ ʢʚʘʥʪʦʚʘʷ ʟʘʧʫʪʘʥʥʦʩʪʴ. ɺʠʜʠʤʦ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ 

ʨʘʩʧʣʘʚʘʭ ʤʝʪʘʣʣʦʚ (ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ) ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʤʥʦʛʦʯʘʩʪʠʯʥʘʷ ʢʚʘʥʪʦʚʘʷ 

ʟʘʧʫʪʘʥʥʦʩʪʴ (ʄʂɿ). ʇʨʠ ʵʪʦʤ ʜʝʡʩʪʚʠʝ ʉɺʄ-ʛʝʥʝʨʘʪʦʨʘ ʩʣʝʜʫʝʪ ʦʧʠʩʳʚʘʪʴ ʚ ʨʘʤʢʘʭ 

ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʩ ʫʯʸʪʦʤ ʥʝʣʦʢʘʣʴʥʦʩʪʠ ʠ ʄʂɿ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʝʨʝʜʘʯʘ ʩʚʦʡʩʪʚ 

ʤʝʪʘʣʣʘ-ʤʦʜʠʬʠʢʘʪʦʨʘ ʢʚʘʥʪʦʚʳʤ ʦʙʨʘʟʦʤ ʧʝʨʝʜʘʸʪʩʷ ʥʘ ʨʘʩʧʣʘʚ ʤʝʪʘʣʣʘ ʩ ʫʯʸʪʦʤ 

ʢʚʘʥʪʦʚʦʡ ʥʝʣʦʢʘʣʴʥʦʩʪʠ. ʕʪʦʪ ʚʦʧʨʦʩ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

 ɺ ʨʘʟʚʠʚʘʝʤʦʡ ʖ.ʉ. ɺʣʘʜʠʤʠʨʦʚʳʤ ʙʠʥʘʨʥʦʡ ʛʝʦʤʝʪʨʦʬʠʟʠʢʝ ʩʨʝʜʠ ʧʝʨʚʠʯʥʳʭ 

ʧʦʥʷʪʠʡ ʚ ʧʨʠʥʮʠʧʝ ʥʝʪ ʤʝʩʪʘ ʜʣʷ ʧʦʣʝʡ ï ʧʝʨʝʥʦʩʯʠʢʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ [5, 6].  ʕʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʮʝʧʮʠʠ ʜʘʣʴʥʦʜʝʡʩʪʚʠʷ, ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʪʝʦʨʠʠ ʧʦʣʷ. ʖ.ʉ. ɺʣʘʜʠʤʠʨʦʚ 

ʨʘʟʚʠʣ ʠ ʫʛʣʫʙʠʣ ʪʝʦʨʠʶ ʧʨʷʤʦʛʦ ʤʝʞʯʘʩʪʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʦʩʥʦʚʝ ʨʝʣʷʮʠʦʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʘʨʥʳʭ ʠ ʙʠʥʘʨʥʳʭ ʩʠʩʪʝʤ ʦʪʥʦʰʝʥʠʡ 

[6]. ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩʠʣʴʥʦ ʟʘʪʫʭʘʝʪ ʚ ʨʘʩʧʣʘʚʝ 

ʤʝʪʘʣʣʘ, ʘ ʚʦʪ ʚ ʙʠʥʘʨʥʦʡ ʛʝʦʤʝʪʨʦʬʠʟʠʢʝ ʖ.ʉ. ɺʣʘʜʠʤʠʨʦʚʘ ʩ  ʫʯʸʪʦʤ ʧʨʷʤʦʛʦ 

ʤʝʞʯʘʩʪʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʦʟʤʦʞʥʦ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʵʣʝʢʪʨʦʥʳ ʚ ʨʘʩʧʣʘʚʝ ʤʝʪʘʣʣʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʧʨʦʮʝʩʩ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʨʘʩʧʣʘʚʘ ʤʝʪʘʣʣʘ. ʕʪʦʪ ʚʦʧʨʦʩ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ɼʘʣʝʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʨʘʙʦʪʝ [7]  ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʫʨʘʚʥʝʥʠʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ 

ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʥʮʠʧʝ ʨʝʘʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ [7] ʪʝʦʨʠʠ ʧʨʝʜʩʢʘʟʘʥʳ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ ʩʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʧʦʣʷ, ʠʤʝʶʱʠʝ ʥʝʠʥʜʫʢʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʚʦʟʙʫʞʜʘʶʱʠʝ ʥʠʢʘʢʦʡ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ 

ʩʠʣʳ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʊʘʢʠʝ 

ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ ʧʦʣʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʳʩʦʢʫʶ ʧʨʦʥʠʢʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʧʨʦʚʦʜʷʱʠʭ 

ʩʨʝʜʘʭ, ʪʘʢ ʢʘʢ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʦʥʠ ʥʝ ʧʨʦʠʟʚʦʜʷʪ ʥʠʢʘʢʦʡ ʨʘʙʦʪʳ ʥʘʜ ʩʚʦʙʦʜʥʳʤʠ 

ʟʘʨʷʜʘʤʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʨʘʩʩʝʠʚʘʶʪʩʷ ʚ ʪʘʢʠʭ ʩʨʝʜʘʭ. ʂʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ ʧʦʣʷ ʤʦʛʫʪ 

ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʢʚʘʥʪʦʚʳʤ ʦʙʨʘʟʦʤ ʥʘ ʵʬʬʝʢʪ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʨʘʩʧʣʘʚʘ ʤʝʪʘʣʣʘ. ʉ ʵʪʦʡ 

ʩʪʦʨʦʥʳ ʠʥʪʝʨʝʩʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʉɺʄ-ʛʝʥʝʨʘʪʦʨʳ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʧʦʣʝʡ. 

ʅʘʢʦʥʝʮ, ʚ ʨʘʙʦʪʝ [8] ʃ.ɹ. ɹʦʣʜʳʨʝʚʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ, ʥʘʜʝʣʷʷ ʬʠʟʠʯʝʩʢʠʡ ʚʘʢʫʫʤ 

ʩʚʦʡʩʪʚʘʤʠ ʩʚʝʨʭʪʝʢʫʯʝʛʦ шHe-B, ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʨʷʜ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʬʠʟʠʯʝʩʢʠʡ ʚʘʢʫʫʤ, ʢʘʢ ʥʦʚʳʡ ʬʠʟʠʯʝʩʢʠʡ ʵʬʠʨ, ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʩʚʝʨʭʪʝʢʫʯʝʛʦ шHe-B, 

ʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʪ ʉɺʄ-ʛʝʥʝʨʘʪʦʨʦʚ ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʚʠʭʨʝʚʦʡ ʧʨʦʮʝʩʩ ʚ 

çʩʚʝʨʭʪʝʢʫʯʝʤ ʵʬʠʨʝè. (ʇʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʧʠʥʦʚʦ-ʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʚ 

ʵʬʠʨʝ). ʕʪʠ çʚʠʭʨʠè ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʵʣʝʢʪʨʦʥʳ ʨʘʩʧʣʘʚʘ ʤʝʪʘʣʣʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʤʝʥʷʶʪʩʷ  ʦʙʤʝʥʥʳʝ ʩʠʣʳ ʠ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʨʦʜʳʰʝʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 
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ʆʪʤʝʪʠʤ, ʯʪʦ ʚʩʝ ʵʪʠ ʧʦʜʭʦʜʳ ʦʙʲʷʩʥʝʥʠʷ ʜʝʡʩʪʚʠʷ ʉɺʄ-ʛʝʥʝʨʘʪʦʨʦʚ ʚ ʤʝʪʘʣʣʫʨʛʠʠ 

ʪʨʝʙʫʶʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʣʷ ʯʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. 
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The paper presents the newest results of the impact of SVM-generators ("torsion and spinor fields') to melt metals. 

Attempt of theoretical justification of the use of SVM-generators in metallurgy on the basis of quantum theory, binary 

geometrophysics Yu. S. Vladimirov, theory E. A. Gubarev, the work of L. B. Boldyreva in which the physical vacuum 

endowed with the properties of superfluid 3He-B. 
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ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʦʡ ʧʨʦʬ. ʇʘʥʦʚʘ ɺ.ʌ. ʥʘ ʙʘʟʝ ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çɹʘʢʪʝʨʠʮʠʜè ɽʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ, ʚ 2014 ï 2015 ʛʦʜʘʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʩʧʠʥʦʨʥʦʛʦ ʧʦʣʷ  ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʠʟʣʫʯʘʪʝʣʷ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ (ʧʣʦʩʢʘʷ ʢʘʪʫʰʢʘ ʊʝʩʣʘ)  ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 2 ʢɻʮ ʠ ʩʧʠʥʦʨʥʦʛʦ ʧʦʣʷ 

ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚ ʢʘʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ 2 ʩʦʨʪʘ, ʟʘʨʘʞʸʥʥʘʷ ʩʧʦʨʘʤʠ 

ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʨʦʜʘ Aspergillus flavus. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ 

ʏʘʧʝʢʘ, ʚ ʢʦʪʦʨʫʶ ʧʦʤʝʱʘʣʠʩʴ ʩʧʦʨʳ ʛʨʠʙʦʚ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ ʥʘ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʘʭ  ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʜʚʫʤʷ ʪʠʧʘʤʠ 

ʫʩʪʨʦʡʩʪʚ:  

ʘ) ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʨʝʟʦʥʘʥʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʕʄʈʋ) ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʩʧʠʥʦʨʥʦʛʦ ʧʦʣʷ, ʚʢʣʶʯʘʚʰʝʝ ʚ ʩʝʙʷ ʤʘʣʦʛʘʙʘʨʠʪʥʳʡ ʘʥʪʝʥʥʳʡ ʠʟʣʫʯʘʪʝʣʴ ʚ ʚʠʜʝ ʧʣʦʩʢʦʡ 

ʢʘʪʫʰʢʠ ʊʝʩʣʘ ʠ ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʪʠʧʘ ɻʉʉ-40; ʟʥʘʯʝʥʠʷ ʨʝʟʦʥʘʥʩʥʳʭ 

ʯʘʩʪʦʪ 1823 ɻʮ ʠ 247 ɻʮ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʩʧʨʘʚʦʯʥʠʢʘ:  

http://squarewaveresearch.com.pa/frequencylists.html. 

ʙ) ʩʧʠʥʦʨʥʦ-ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʦʙʲʝʢʪ (ʉʇʆ), ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʘʚʪʦʥʦʤʥʦʛʦ ʙʣʦʢʘ 

ʩ ʨʘʟʤʝʨʘʤʠ ʜʦ 100 ʤʤ. ʉʇʆ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʢʦʤʧʦʟʠʮʠʶ ʠʟ ʧʨʠʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʟʘʣʠʪʳʭ ʚ ʵʧʦʢʩʠʜʥʫʶ ʩʤʦʣʫ, ʧʦʜʚʝʨʛʥʫʪʫʶ ʚʦ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʚ ʩʧʠʥʦʨʥʦʤ ʧʦʣʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʉʇʆ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʪʦʨʠʯʥʳʡ  

ʥʦʩʠʪʝʣʴ ʩʧʠʥʦʨʥʦʛʦ ʧʦʣʷ,  ʨʘʙʦʪʘʶʱʠʡ ʟʘ ʩʯʸʪ ʩʚʦʝʡ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʧʰʝʥʠʯʥʦʡ ʤʫʢʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʦʧʳʪʥʳʭ 

ʦʙʨʘʟʮʘʭ, ʧʨʠ 5-ʜʥʝʚʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʨʦʩʪ ʛʨʠʙʦʚ ʨʦʜʘ Aspergillus flavus ʙʳʣ ʟʘʤʝʜʣʝʥ: 

ʢʦʣʠʯʝʩʪʚʦ ʧʣʝʩʥʝʚʳʭ  ʛʨʠʙʦʚ ʚ ʦʧʳʪʝ ʩ ʕʄʈʋ ʦʢʘʟʘʣʦʩʴ ʥʘ 32% ʤʝʥʴʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʘʭ, ʘ ʚ ʦʧʳʪʘʭ ʩ ʉʇʆ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 30%. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʧʨʠ 5-ʜʥʝʚʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʵʬʬʝʢʪ ʩʥʠʞʝʥʠʷ 

ʥʘ 50 ï 80%  ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʨʦʜʘ Aspergillus flavus ʥʘʙʣʶʜʘʣʩʷ ʢʘʢ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʧʠʥʦʨʥʦʛʦ ʧʦʣʷ ʕʄʈʋ, ʪʘʢ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʣʷ  ʉʇʆ, ʢʦʪʦʨʳʡ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ 

ʚ ʩʧʠʥʦʨʥʦʤ ʧʦʣʝ ʕʄʈʋ ʩ ʚʳʰʝ ʫʢʘʟʘʥʥʳʤʠ ʯʘʩʪʦʪʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʭʦʜʥʦʡ 

ʧʨʠʨʦʜʝ ʠ ʨʝʟʦʥʘʥʩʥʦʤ ʤʝʭʘʥʠʟʤʝ ʚʦʟʜʝʡʩʪʚʠʷ.  
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ʅʘ ʩʥʠʤʢʘʭ: ʟʘʤʝʜʣʝʥʠʝ ʨʦʩʪʘ ʢʦʣʦʥʠʠ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʨʦʜʘ Aspergillus flavus  ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʉʇʆ (ʩʧʨʘʚʘ) ʠ ʉʇʆ +ʕʄʈʋ (ʩʣʝʚʘ) ʧʨʠ 5-ʜʥʝʚʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ɺʝʨʭʥʠʝ ʯʘʰʢʠ ï 

ʢʦʥʪʨʦʣʴʥʳʝ,  ʥʠʞʥʠʝ ï ʦʧʳʪʥʳʝ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʟʨʘʙʦʪʦʢ 

ʙʝʟʦʧʘʩʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. 
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The research group of Professor V.F. Panov at the Perm state research University, in the Microbiology laboratory 

"Bactericide" Natural-scientific Institute in 2014-2015 a study was conducted of the influence of the spinor field of an 

electromagnetic radiator resonant frequencies (flat coil Tesla) in the range up to 2 kHz and the spinor field of a 

polarized object on fungi in the nutrient medium. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʚ ʥʘʩʦʩʘʭ ʚʠʭʨʝʚʦʛʦ ʪʠʧʘ. ʇʨʠʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʠʭʨʝʚʦʛʦ ʪʝʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʥʘʧʦʨʘ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʙʦʪʳ ʥʘ ʚʩʝʭ ʨʝʞʠʤʘʭ. 

 

ʇʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʠʭʨʝʚʳʭ ʪʝʯʝʥʠʡ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʤʘʰʠʥʘʭ ʨʘʟʣʠʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʲʷʩʥʷʶʪ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʂʦʨʠʦʣʠʩʘ, ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʪʝʯʝʥʠʷ ʚ ʢʘʥʘʣʘʭ ʧʨʠ 

ʥʘʣʠʯʠʠ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠ ʥʝʧʦʜʚʠʞʥʳʭ ʨʝʰʝʪʦʢ, ʘʩʩʠʤʝʪʨʠʝʡ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʨʘʱʝʥʠʷ ʞʠʜʢʦʩʪʠ ʧʨʠ ʠʩʪʝʯʝʥʠʠ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʠ ʜʨ. ɺʠʭʨʝʚʳʝ 

ʩʪʨʫʢʪʫʨʳ ʛʠʛʘʥʪʩʢʠʭ ʨʘʟʤʝʨʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʤʝʨʯʝʡ ʠ ʪʦʨʥʘʜʦ ʚ 

ʘʪʤʦʩʬʝʨʝ. ʉʧʠʨʘʣʴʥʳʝ, ʚʠʭʨʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠ ʚ ʢʦʩʤʦʩʝ. ɺʠʭʨʝʚʦʝ 

ʪʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʨʘʙʦʪʳ ʬʘʥʪʘʩʪʠʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ ɺʠʢʪʦʨʘ ʐʘʫʙʝʨʛʝʨʘ. 

ɺʨʘʱʘʶʱʠʝʩʷ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ, ʧʨʠʩʫʪʩʪʚʠʝ ʚʨʘʱʘʶʱʠʭʩʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ [1]. ɺʩʷ ɺʩʝʣʝʥʥʘʷ, ʣʶʙʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ, 

ʚʢʣʶʯʘʷ ʛʠʜʨʦʤʘʰʠʥʫ, ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʣʴʢʦ ʩʣʦʞʥʳʤ ʦʙʲʝʢʪʦʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʢʨʦ ʠ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ ʥʝ ʛʦʪʦʚʘ ʦʧʠʩʘʪʴ ʝʛʦ ʚʦ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʠʭ 

ʧʨʦʷʚʣʝʥʠʡ. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʤʠʤʦ ʪʝʨʤʠʥʘ çʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷè ʧʨʠʤʝʥʷʶʪ 

ʜʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ï çʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʷè. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʩ ʵʪʠʤ ʤʦʞʥʦ ʩʦʛʣʘʩʠʪʴʩʷ, ʪʘʢ 

ʢʘʢ ʩ ʬʠʣʦʩʦʬʩʢʠʭ ʧʦʟʠʮʠʡ ʵʪʦ ʢʘʢ ʨʘʟ ʥʘʣʠʯʠʝ ʪʝʭ çʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡè, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʜʦʧʦʣʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ. ʇʦʤʠʤʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʤʦʞʝʪ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, 

ʢʦʪʦʨʳʡ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ [2]. ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʤʘʰʠʥʘʭ, ʦʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʣʦʧʘʩʪʷʤʠ ʚʨʘʱʘʶʱʝʛʦʩʷ ʨʦʪʦʨʘ, ʢʘʥʘʣʘʤʠ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʘʧʧʘʨʘʪʦʚ, ʥʝʧʦʜʚʠʞʥʳʤʠ ʨʝʰʝʪʢʘʤʠ, ʧʘʪʨʫʙʢʘʤʠ ʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʚʭʦʜʘ ʠ 

ʚʳʭʦʜʘ. ʇʦʵʪʦʤʫ ʤʥʦʛʦʝ ʚ ʨʘʙʦʪʝ ʛʠʜʨʦʤʘʰʠʥ ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʦʣʴʢʦ ʩ ʧʦʟʠʮʠʡ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʘʥʦ ʥʦʚʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ɺʩʝʣʝʥʥʦʡ [3]. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʜʘ ʇʠʬʘʛʦʨʘ ʠ ʣʝʧʝʩʪʢʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ 

ʤʘʪʨʠʮʫ ʧʣʦʪʥʦʩʪʠ ʠʟ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʥʝʧʦʚʪʦʨʷʶʱʠʭʩʷ ʩʧʠʨʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʧʫʪʝʤ ʨʘʩʱʝʧʣʝʥʠʷ ʣʶʙʦʛʦ ʯʠʩʣʘ ʥʘ ʟʝʨʢʘʣʴʥʳʝ ʧʨʘʚʦ ʠ ʣʝʚʦ 

ʚʨʘʱʘʪʝʣʴʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ [4]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʡʪʠ ʢ ʧʦʥʠʤʘʥʠʶ 

ʩʣʦʞʥʦʛʦ ʚʠʭʨʝʚʦʛʦ ʪʝʯʝʥʠʷ ʚ ʛʠʜʨʦʤʘʰʠʥʘʭ ʠ ʚ ʙʫʜʫʱʝʤ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʩ 

ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʳʭ ʧʦʟʠʮʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʤʝʭʘʥʠʟʤʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʭʨʝʚʦʝ ʪʝʯʝʥʠʝ 

ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʚʠʭʨʝʚʦʤ ʥʘʩʦʩʝ ʠ 

ʢʦʤʧʨʝʩʩʦʨʝ. ʇʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ ʟʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʙʦʢʦʚʦʛʦ ʢʘʥʘʣʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʧʦʪʦʢʦʚ: ʘ) ʚʩʣʝʜʩʪʚʠʝ ʜʝʡʩʪʚʠʷ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ; ʙ) 

ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʡ ʥʘ ʣʦʧʘʪʢʘʭ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʞʠʜʢʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʭʨʝʚʦʝ ʪʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʚʜʦʣʴ ʦʩʠ ʙʦʢʦʚʦʛʦ ʢʘʥʘʣʘ. ʂʘʢ 

ʦʪʤʝʯʝʥʦ ʚ ʨʘʙʦʪʝ [5] ʚʦʟʥʠʢʰʝʝ ʪʝʯʝʥʠʝ ʤʝʞʜʫ ʨʘʙʦʯʠʤ ʢʦʣʝʩʦʤ ʠ ʙʦʢʦʚʳʤ ʢʘʥʘʣʦʤ 

ʧʝʨʝʜʘʝʪ ʵʥʝʨʛʠʶ ʞʠʜʢʦʩʪʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʙʤʝʥʦʤ ʠʤʧʫʣʴʩʦʚ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʠʭʨʝʡ. ʊʘʢʠʝ ʥʘʩʦʩʳ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʂʇɼ, ʜʦʩʪʠʛʘʶʱʠʡ 50%, ʚʳʩʦʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʨʘ, ʩʪʘʙʠʣʴʥʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ 

ʧʦʜʘʯʠ. ʕʪʠ ʢʘʯʝʩʪʚʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʰʠʨʦʢʦʤʫ ʚʥʝʜʨʝʥʠʶ ʥʘʩʦʩʦʚ ʠ ʢʦʤʧʨʝʩʩʦʨʦʚ ʪʘʢʦʛʦ 

ʪʠʧʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʚʠʭʨʝʚʦʤ ʥʘʩʦʩʝ. 1 ï ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ, 2 ï ʙʦʢʦʚʦʡ ʢʘʥʘʣ 

ʇʝʨʚʳʡ ʨʠʩʫʥʦʢ ʥʘ ʈʠʩ. 1 ï ʦʙʱʠʡ ʚʠʜ; ʘ) - ʨʘʟʨʝʟ ʦʙʱʝʛʦ ʚʠʜʘ; ʙ) ï ʝʛʦ ʨʘʟʚʝʨʪʢʘ. 

 

 

ʈʠʩ. 2. ʉʭʝʤʘ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʢʘʥʘʣʘʭ ʦʩʝʚʠʭʨʝʚʦʛʦ ʥʘʩʦʩʘ. 1 ï ʣʦʧʘʩʪʥʦʝ ʦʩʝʚʦʝ ʢʦʣʝʩʦ, 2 ï ʣʦʧʘʩʪʠ 

ʥʝʧʦʜʚʠʞʥʦʡ ʚʠʥʪʦʚʦʡ ʨʝʰʝʪʢʠ. ʅʝʧʦʜʚʠʞʥʳʝ ʣʦʧʘʩʪʠ ʫʩʣʦʚʥʦ ʧʦʢʘʟʘʥʳ ʰʪʨʠʭʦʚʳʤʠ ʣʠʥʠʷʤʠ; 

ʧʦʜʚʠʞʥʳʝ ʣʦʧʘʩʪʠ ʧʦʢʘʟʘʥʳ ʩʧʣʦʰʥʳʤʠ ʣʠʥʷʤʠ. 

 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʢʘʥʘʣʘʭ ʦʩʝʚʠʭʨʝʚʦʛʦ ʥʘʩʦʩʘ. 
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ʆʩʝʚʠʭʨʝʚʦʡ ʥʘʩʦʩ (ʆɺʅ) ʩʦʩʪʦʠʪ ʠʟ ʦʩʝʚʦʛʦ ʢʦʣʝʩʘ ʠ ʥʘʜʨʦʪʦʨʥʦʡ ʚʠʥʪʦʚʦʡ ʨʝʰʝʪʢʠ 

ʩ ʢʘʥʘʣʘʤʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʭʦʜʘ. ʆɺʅ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʥʘʧʦʨʘ ʠ ʣʫʯʰʠʝ 

ʢʘʚʠʪʘʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ, ʯʝʤ ʫ ʰʥʝʢʘ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʚʢʣʶʯʝʥʥʦʡ 

ʩʪʫʧʝʥʠ ʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ. ʇʨʠ ʨʘʙʦʪʝ ʥʘʩʦʩʘ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʠ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʧʫʣʴʩʘʮʠʠ ʥʘ ʚʩʝʭ ʨʝʞʠʤʘʭ ʧʦ ʧʦʜʘʯʝ ʠ ʢʘʚʠʪʘʮʠʦʥʥʦʤʫ ʟʘʧʘʩʫ, ʨʘʙʦʪʘ 

ʫʩʪʦʡʯʠʚʘ, ʚʢʣʶʯʘʷ ʩʨʳʚʥʦʡ ʢʘʚʠʪʘʮʠʦʥʥʳʡ ʨʝʞʠʤ. ʀʩʩʣʝʜʦʚʘʥʳ ʜʝʩʷʪʢʠ ʚʘʨʠʘʥʪʦʚ ʆɺʅ ʩ 

ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʝʡ, ʧʦʜʪʚʝʨʜʠʚʰʠʝ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʠ ʤʝʪʦʜʠʢʫ 

ʨʘʩʯʝʪʘ. ʊʝʯʝʥʠʝ ʚ ʢʘʥʘʣʘʭ ʆɺʅ ʫʩʣʦʚʥʦ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʪʦʢʦʚ: ʦʩʥʦʚʥʦʛʦ ʦʩʝʚʦʛʦ ʠ 

ʚʪʦʨʠʯʥʦʛʦ ʚʠʭʨʝʚʦʛʦ ʧʦʪʦʢʦʚ. ɺʟʘʠʤʦʜʝʡʩʪʚʫʷ ʵʪʠ ʧʦʪʦʢʠ, ʫʚʝʣʠʯʠʚʘʶʪ ʥʘʧʦʨ (ʜʘʚʣʝʥʠʝ ʧʦ 

ʭʦʜʫ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ) ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʂʇɼ. 

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ ʩ ʨʘʟʣʠʯʥʦʡ 

ʥʝʧʦʜʚʠʞʥʦʡ ʚʠʥʪʦʚʦʡ ʨʝʰʝʪʢʦʡ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʚʳʩʦʪʦʡ ʣʦʧʘʩʪʝʡ.  

 
ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʠ ʥʘʧʦʨʘ ʆɺʅ ʦʪ ʧʦʜʘʯʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʨʝʰʝʪʢʘʤʠ ʣʦʧʘʩʪʝʡ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʩʦʪʦʡ. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʆɺʅ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʧʦ ʧʦʜʘʯʝ ʠʤʝʝʪ 

ʪʘʢʠʝ ʞʝ ʟʥʘʯʝʥʠʷ, ʢʘʢ ʠ ʫ ʦʙʳʯʥʳʭ ʰʥʝʢʦʚ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 55 60%- . 

ʅʘʣʠʯʠʝ ʚ ʦʩʝʚʠʭʨʝʚʦʤ ʥʘʩʦʩʝ ʥʝʧʦʜʚʠʞʥʦʡ ʚʠʥʪʦʚʦʡ ʨʝʰʝʪʢʠ ʚʳʟʳʚʘʶʱʝʡ 

ʠʥʪʝʥʩʠʚʥʦʝ ʚʠʭʨʝʚʦʝ ʪʝʯʝʥʠʝ ʨʝʰʘʶʱʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʠ ʥʘ ʨʘʟʚʠʪʠʝ ʢʘʚʠʪʘʮʠʠ. 

ɹʣʘʛʦʜʘʨʷ ʚʠʭʨʝʚʦʤʫ ʪʝʯʝʥʠʶ ʚ ʢʘʥʘʣʘʭ ʥʝʧʦʜʚʠʞʥʦʡ ʨʝʰʝʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʜʨʦʙʣʝʥʠʝ 

ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʢʘʚʝʨʥ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʠʭʨʝʚʳʭ ʩʪʨʫʢʪʫʨ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚ ʚʠʥʪʦʚʳʝ 

ʢʘʥʘʣʳ ʠ çʟʘʪʷʛʠʚʘʥʠʝè ʩʨʳʚʘ ʨʘʙʦʪʳ. ʇʦʵʪʦʤʫ ʧʦʚʳʰʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʙʦʪʳ ʥʘʩʦʩʘ ʠ 

ʩʥʠʞʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʠʤʝʶʱʠʭ ʤʝʩʪʦ ʧʨʠ ʨʘʙʦʪʝ 

ʰʥʝʢʦʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ [6-7]. 

ɼʨʫʛʠʤ ʤʝʭʘʥʠʟʤʦʤ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʚʠʭʨʝʚʦʝ ʪʝʯʝʥʠʝ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ ʷʚʣʷʝʪʩʷ 

ʛʠʜʨʦʤʘʰʠʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʨʦʪʦʨ ʚ ʚʠʜʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʠʣʠ ʢʦʥʠʯʝʩʢʦʛʦ 

ʙʘʨʘʙʘʥʘ ʩ ʚʳʧʦʣʥʝʥʥʳʤʠ ʥʘ ʥʝʤ ʛʣʫʭʠʤʠ ʩʬʝʨʠʯʝʩʢʠʤʠ ʦʪʚʝʨʩʪʠʷʤʠ [8]. 
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ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʥʘʩʦʩʘ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʨʦʪʦʨʦʤ ʠ ʥʝʧʦʜʚʠʞʥʦʡ 

ʚʠʥʪʦʚʦʡ ʨʝʰʝʪʢʦʡ ʥʘ ʧʝʨʠʬʝʨʠʠ. 

ʇʨʠ ʚʨʘʱʝʥʠʠ ʨʦʪʦʨʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʥʪʦʚʦʡ 

ʨʝʰʝʪʢʠ ʥʘ ʧʦʪʦʢ ʚ ʛʣʫʭʠʭ ʦʪʚʝʨʩʪʠʷʭ ʨʦʪʦʨʘ ʚʦʟʥʠʢʘʶʪ ʚʠʭʨʠ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩ. 4 

ʩʪʨʝʣʢʘʤʠ. ɺʠʭʨʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʢʘʥʘʣʳ ʨʝʰʝʪʢʠ ʠ ʧʝʨʝʤʝʱʘʶʪ ʥʘʭʦʜʷʱʫʶʩʷ ʪʘʤ 

ʞʠʜʢʦʩʪʴ ʦʪ ʚʭʦʜʘ ʢ ʚʳʭʦʜʫ. ʆʩʥʦʚʥʦʡ ʧʦʪʦʢ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʥʝʧʦʜʚʠʞʥʳʤ ʢʘʥʘʣʘʤ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʦʩʝʚʠʭʨʝʚʦʛʦ ʥʘʩʦʩʘ, ʫ ʢʦʪʦʨʦʛʦ ʧʦʪʦʢ ʜʚʠʞʝʪʩʷ ʠ ʧʦ ʢʘʥʘʣʘʤ ʰʥʝʢʘ. ʋʧʨʦʱʝʥʥʦ 

ʩʭʝʤʫ ʨʘʙʦʪʳ ʪʘʢʦʛʦ ʥʘʩʦʩʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʨʘʙʦʪʫ ʦʙʲʝʤʥʦʛʦ ʥʘʩʦʩʘ, ʛʜʝ ʨʦʣʴ 

ʧʣʘʩʪʠʥ ʚʳʧʦʣʥʷʶʪ ʚʠʭʨʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʛʣʫʭʠʭ ʦʪʚʝʨʩʪʠʷʭ, ʘ ʨʦʣʴ ʩʙʦʨʥʦʛʦ ʦʪʚʦʜʷʱʝʛʦ 

ʢʘʥʘʣ ʚʳʧʦʣʥʷʶʪ ʥʝʧʦʜʚʠʞʥʳʝ ʨʝʰʝʪʢʠ ʣʦʧʘʩʪʝʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʪʘʢʦʛʦ 

ʥʘʩʦʩʘ ʙʣʠʟʦʢ ʢ ʚʠʭʨʝʚʳʤ ʥʘʩʦʩʘʤ, ʛʜʝ ʨʦʣʴ ʙʦʢʦʚʦʛʦ ʢʘʥʘʣʘ ʚʳʧʦʣʥʷʝʪ ʚʠʥʪʦʚʘʷ ʨʝʰʝʪʢʘ.  

 

ʈʠʩ. 4. ʉʭʝʤʘ ʚʠʭʨʝʚʦʡ ʛʠʜʨʦʤʘʰʠʥʳ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʨʦʪʦʨʦʤ. 

 

ʇʨʠ ʚʨʘʱʝʥʠʠ ʨʦʪʦʨʘ ʚ ʛʣʫʭʠʭ ʦʪʚʝʨʩʪʠʷʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʣʦʧʘʩʪʝʡ ʥʝʧʦʜʚʠʞʥʦʡ 

ʨʝʰʝʪʢʠ ʚʦʟʥʠʢʘʶʪ ʚʠʭʨʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʚ ʝʝ ʢʘʥʘʣʳ. ʇʦʩʢʦʣʴʢʫ ʚʠʭʨʠ ʷʚʣʷʶʪʩʷ 

ʫʩʪʦʡʯʠʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʦʥʠ ʧʝʨʝʤʝʱʘʶʪ ʥʘʭʦʜʷʱʫʶʩʷ ʞʠʜʢʦʩʪʴ ʦʪ ʚʭʦʜʘ ʢ ʚʳʭʦʜʫ. 

ɺʣʠʷʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʨʝʜʝʣʷʣʦʩʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ. 

ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʧʨʦʪʦʯʥʳʝ ʯʘʩʪʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʘʨʫʞʥʳʤʠ ʜʠʘʤʝʪʨʘʤʠ ʙʘʨʘʙʘʥʦʚ ʠ 

ʨʘʟʣʠʯʥʳʤ ʯʠʩʣʦʤ ʛʣʫʭʠʭ ʦʪʚʝʨʩʪʠʡ. ʅʘ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʙʘʨʘʙʘʥʦʚ ʚʳʧʦʣʥʷʣʠʩʴ 

ʦʪʚʝʨʩʪʠʷ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʬʦʨʤʳ, ʛʣʫʙʠʥʳ. ɺʠʥʪʦʚʳʝ ʨʝʰʝʪʢʠ ʠʤʝʣʠ ʨʘʟʣʠʯʥʳʡ ʰʘʛ 

ʦʜʥʦʛʦ ʚʠʪʢʘ. ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï ʚʦʜʝ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʜʠʘʧʘʟʦʥʝ 80...20=t Üʉ. ʏʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʙʘʨʘʙʘʥʘ ./2000...800 ʤʠʥʦʙn=  ɼʠʘʧʘʟʦʥ ʨʘʩʭʦʜʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʪʘʚʣʷʣ ./300...0 3 ʯʤQ=  

ʅʘ ʨʠʩ. 5 ʧʨʠʚʝʜʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʥʘʧʦʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʭʨʝʚʦʡ ʤʘʰʠʥʳ 

)(QfH =  ʦʪʣʠʯʘʶʱʝʡʩʷ ʪʦʣʴʢʦ ʦʪʥʦʰʝʥʠʝʤ ʛʣʫʙʠʥʳ ʛʣʫʭʦʛʦ ʦʪʚʝʨʩʪʠʷ ʢ ʝʛʦ ʜʠʘʤʝʪʨʫ 

0

0

d
h

. ʅʘ ʵʪʦʤ ʞʝ ʨʠʩʫʥʢʝ ʧʨʠʚʦʜʠʪʩʷ ʥʘʧʦʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʰʠʥʳ ʩ ʙʘʨʘʙʘʥʦʤ, ʥʝ 

ʠʤʝʶʱʠʤ ʦʪʚʝʨʩʪʠʡ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʚʳʧʦʣʥʝʥʠʝ ʥʘ ʙʘʨʘʙʘʥʝ ʛʣʫʭʠʭ ʦʪʚʝʨʩʪʠʡ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʥʘʧʦʨʘ.  
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ʈʠʩ. 5. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʭʨʝʚʦʡ ʛʠʜʨʦʤʘʰʠʥʳ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʨʦʪʦʨʦʤ. 

 

ʅʘ ʨʠʩ. 5 ʠʟʦʙʨʘʞʝʥʳ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʦʨʘ ʦʪ ʧʦʜʘʯʠ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʚʳʧʦʣʥʝʥʠʠ 

ʦʪʚʝʨʩʪʠʡ ʥʘ ʨʦʪʦʨʝ. ʅʘ ʚʝʨʭʥʝʡ ʢʨʠʚʦʡ (ʨʠʩ. 5) ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʠʘʤʝʪʨʳ 

ʦʪʚʝʨʩʪʠʡ, ʨʘʚʥʳʝ ʰʠʨʠʥʝ ʢʘʥʘʣʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʙʦʪʫ ʛʠʜʨʦʤʘʰʠʥ ʩ ʚʠʭʨʝʚʳʤ ʪʝʯʝʥʠʝʤ ʞʠʜʢʦʩʪʠ, ʜʦʩʪʘʪʦʯʥʦ 

ʦʧʨʝʜʝʣʝʥʥʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʣʠʯʠʝ ʵʪʦʛʦ ʪʝʯʝʥʠʷ ʜʘʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ 

ʨʝʟʫʣʴʪʘʪ. ʅʫʞʝʥ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʪʝʦʨʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚʠʭʨʝʚʳʭ ʛʠʜʨʦʤʘʰʠʥ ʩ ʫʯʝʪʦʤ 

ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ. 
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The article discusses the workflow in the vortex pumps. Experimental characteristics confirm the advantages of a vortex 

flow, in particular the increase of pressure and stability for all modes. 
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ʆ ɺʃʀʗʅʀʀ ɺʀʍʈɽɺʓʍ ʊʆʈʉʀʆʅʅʓʍ ɺʆɿɼɽʁʉʊɺʀʁ (ʇʆʃʗ ʄʓʉʃʀ) ʅɸ 

ʉɺʆʁʉʊɺɸ ʉʇʃɸɺʆɺ ʉʀʃʋʄʀʅʆɺ 

 

 ʐʢʠʣʝʚ ɺ.ɼ., ɹʝʢʢʝʣʴ ʃ.ʉ., ʍʘʡʯʝʥʢʦ ɺ.ɽ., ʌʠʣʠʧʧʦʚʘ ʀ.ɸ., ɻʦʣʦʚʘʯʝʚʘ ʖ.ɻ. 
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ɺʧʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ ʧʦʣʷ ʤʳʩʣʠ ʩʧʦʩʦʙʥʦ ʫʤʝʥʴʰʘʪʴ ʨʘʟʤʝʨʳ ʟʝʨʥʠʩʪʦʩʪʠ ʚ 

ʩʧʣʘʚʘʭ ʩʠʣʫʤʠʥʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʚʦʟʜʝʡʩʪʚʠʷ  ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʪʦʣʱʠʥʳ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʙʨʘʟʮʘ. 

 

çɺʦ ɺʩʝʣʝʥʥʦʡ ʥʝʪ ʥʠʯʝʛʦ ʢʨʦʤʝ ʚʠʭʨʝʡ ʵʬʠʨʘè 

ʈʝʥʝ ɼʝʢʘʨʪ 

 

 

ɺʚʝʜʝʥʠʝ 

 

ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʉʦʟʥʘʥʠʝ, ʪʦʯʥʝʝ ʤʳʩʣʝʦʙʨʘʟ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ 

ʯʝʣʦʚʝʢʘ ʩʧʦʩʦʙʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ, ʜʘʚʥʦ ʦʩʤʳʩʣʝʥʦ ʥʘ 

ʬʠʣʦʩʦʬʩʢʦʤ ʫʨʦʚʥʝ ʦʩʥʦʚʘʪʝʣʷʤʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. 

ʇʨʝʚʨʘʪʠʪʴ çʚʣʠʷʥʠʝè ʉʦʟʥʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘʜʘʯʘ ʥʝ ʤʝʥʝʝ ʟʥʘʯʠʤʘʷ, 

ʠ ʥʝ ʤʝʥʝʝ ʪʨʫʜʦʝʤʢʘʷ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʧʝʨʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʚʣʠʷʥʠʶ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ 

(ʧʦʣʷ ʤʳʩʣʠ) ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ [1]. 

ɺ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʠʟʫʯʘʶʱʝʡ ʩʪʨʫʢʪʫʨʫ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʳ ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʘʢʪʠʚʥʳʝ ʪʦʨʩʠʦʥʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʥʘ ʦʩʥʦʚʝ ʉɺʄ-ʧʦʣʷ 

[2]. 

ɺ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʚʣʠʷʥʠʶ çʧʦʣʷ ʤʳʩʣʠè ʠʣʠ 

ʧʘʩʩʠʚʥʳʭ ʪʦʨʩʠʦʥʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ, ʥʘ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ ʥʘʤ ʥʝ ʠʟʚʝʩʪʥʳ. 

ɺʳʙʨʘʥʥʳʡ ʵʧʠʛʨʘʬ, ʚʳʩʢʘʟʘʥʥʳʡ ʜʨʝʚʥʠʤ ʤʳʩʣʠʪʝʣʝʤ, ʦʩʪʘʚʠʚʰʠʤ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʩʣʝʜ ʚ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʝʚʨʦʧʝʡʩʢʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʝʢʦʚʫʶ ʪʨʘʜʠʮʠʦʥʥʦʩʪʴ 

ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʚ ʪʝʦʨʠʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ (ʧʦʣʝʡ ʢʨʫʯʝʥʠʷ) ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʪʝʭ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʢʦʪʦʨʳʝ ʚʳʪʝʢʘʶʪ ʠʟ 

ʥʝʧʦʣʥʦʪʳ ʥʘʰʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʟʥʘʥʠʡ ʦ ʇʨʠʨʦʜʝ. 

ʉʝʛʦʜʥʷ ʧʨʠʥʷʪʦ ʯʘʱʝ ʛʦʚʦʨʠʪʴ ʦ ʪʘʢʠʭ ʧʦʥʷʪʠʷʭ, ʢʘʢ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ, ʨʝʞʝ 

ʛʦʚʦʨʠʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʠʤʝʶʪ ʚʠʭʨʝʚʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʨʘʤʢʘʭ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ, ʩʣʘʙʳʭ ʠ ʩʠʣʴʥʳʭ) ʩʦʟʜʘʪʴ ʪʝʦʨʠʶ 

ɽʜʠʥʦʛʦ ʇʦʣʷ ʠ ʜʘʪʴ ʠʩʯʝʨʧʳʚʘʶʱʠʝ ʦʙʲʷʩʥʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʨʘʙʦʪʘʭ, ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʫʜʘʝʪʩʷ ʜʦʙʠʪʴʩʷ ʧʦʣʥʦʡ ɻʘʨʤʦʥʠʠ [3]. ʇʦʠʩʢ ʥʦʚʳʭ ʪʠʧʦʚ 

ʚʩʝʧʨʦʥʠʢʘʶʱʠʭ ʜʘʣʴʥʦʜʝʡʩʪʚʠʡ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʘʢʪʠʚʥʦ ʧʨʦʜʦʣʞʘʝʪʩʷ. ʌʠʟʠʯʝʩʢʦʝ 

ʧʦʥʠʤʘʥʠʝ ʧʨʠʨʦʜʳ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʚ ʨʘʙʦʪʘʭ ʕʣʠ ʂʘʨʪʘʥʘ [4], ʢʦʪʦʨʳʡ 

ʩʚʷʟʘʣ ʠʭ ʩ ʧʣʦʪʥʦʩʪʴʶ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʚʨʘʱʝʥʠʷ, ʠ ʚ ʨʘʙʦʪʘʭ ʘʢʘʜʝʤʠʢʘ ʈɸɽʅ ʐʠʧʦʚʘ 

ɻ.ʀ. [5].  

ʀʟʤʝʥʝʥʠʝ ʩʧʠʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʢʘʢ ʟʘ ʩʯʝʪ 

ʘʢʪʠʚʥʳʭ ʪʦʨʩʠʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ (ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ), ʪʘʢ ʠ ʟʘ ʩʯʝʪ 

ʧʘʩʩʠʚʥʳʭ ʪʦʨʩʠʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ (ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʣʠʷʥʠʶ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʥʘ ʩʪʨʫʢʪʫʨʫ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʧʣʘʚʦʚ 

ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʘʢʪʠʚʥʳʭ ʪʦʨʩʠʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ [2, 6, 7], ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʚʨʘʱʘʶʱʠʝʩʷ ʧʦʩʪʦʷʥʥʳʝ ʤʘʛʥʠʪʳ ʠ ʛʝʥʝʨʘʪʦʨʳ ʉɺʄ-ʧʦʣʝʡ. ʊʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʣʫʯʘʣʠʩʴ ʧʨʠ ʪʱʘʪʝʣʴʥʦʤ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ, ʠʩʢʣʶʯʘʶʱʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 
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ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ (ʚ ʧʨʝʜʝʣʘʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ (ʚ 

ʜʠʘʧʘʟʦʥʝ ʜʦ 40 ɻɻʮ). 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ çʧʦʣʷ ʤʳʩʣʠè, ʩʦʛʣʘʩʦʚʘʥʳ ʩ [8]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʩʠʚʥʳʭ ʪʦʨʩʠʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʠ ʥʝ ʪʨʝʙʫʝʪ ʞʝʩʪʢʦʛʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʩʝʭ ʜʨʫʛʠʭ 

ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʧʦʤʠʤʦ ʪʦʨʩʠʦʥʥʳʭ. ɺʩʝ ʚʠʜʳ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʣʠʷʥʠʝ 

ʤʘʛʥʠʪʥʳʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʟʚʫʢʦʚʳʭ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʧʦʣʝʡ, ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʝʥʳ 

ʠʟʥʘʯʘʣʴʥʦ. ʆʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦ ʚʣʠʷʥʠʶ ʘʢʪʠʚʥʳʭ ʪʦʨʩʠʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʥʘ 

ʩʧʣʘʚʳ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʟʝʨʝʥ. 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

 

ɺ ʯʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ çʧʦʣʷ ʤʳʩʣʠè ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʯʝʣʦʚʝʢ, ʦʙʣʘʜʘʶʱʠʡ 

ʵʢʩʪʨʘʩʝʥʩʦʨʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʧʨʦʚʝʨʝʥʥʳʤʠ ʥʘ ʜʨʫʛʠʭ ʧʨʠʤʝʥʝʥʠʷʭ. ʄʦʞʥʦ ʣʠ 

ʯʝʣʦʚʝʢʘ ʦʪʥʝʩʪʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʨʦʛʦ ʧʘʩʩʠʚʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ? ʕʪʦ ʧʦʜʣʝʞʠʪ 

ʜʘʣʴʥʝʡʰʝʤʫ ʬʠʣʦʩʦʬʩʢʦʤʫ ʦʩʤʳʩʣʝʥʠʶ. ʕʢʩʪʨʘʩʝʥʩ ʧʨʠ ʵʪʦʤ ʩʪʘʨʘʣʩʷ ʚʦ ʚʨʝʤʷ ʦʙʣʫʯʝʥʠʷ 

ʨʘʩʧʣʘʚʘ ʤʳʩʣʝʥʥʦ ʜʝʨʞʘʪʴ ʚ ʧʘʤʷʪʠ ʬʦʨʤʫ ʩʧʠʨʘʣʠ. 

 ɼʠʩʢ ʠʟ ʩʧʣʘʚʘ ʘʣʶʤʠʥʠʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʨʘʚʥʠʚʘʣʩʷ ʩ ʜʠʩʢʦʤ ʪʦʛʦ ʞʝ ʨʘʟʤʝʨʘ ʠ ʠʟ 

ʪʦʛʦ ʞʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ (ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʩʧʣʘʚʘ ʚ ʧʝʯʠ, ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʦʟʜʫʭʘ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʠ ʪ.ʜ.) ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʨʩʠʦʥʥʦʛʦ ʠʟʣʫʯʘʪʝʣʷ (ʵʢʩʪʨʘʩʝʥʩ 

ʫʜʘʣʷʣʩʷ ʠʟ ʢʦʤʥʘʪʳ ʠ ʝʤʫ ʥʝ ʩʦʦʙʱʘʣʦʩʴ ʚʨʝʤʷ ʨʘʟʣʠʚʘ ʩʧʣʘʚʘ ʘʣʶʤʠʥʠʷ). 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʚʩʝʭ ʜʦʤʳʩʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ, ʧʦʤʠʤʦ ʣʘʙʦʨʘʪʦʨʠʠ ʂʌ 

ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʪʘʣʣʦʚʝʜʝʥʠʷ ʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʎɿʃ ʂʘʣʫʞʩʢʦʛʦ 

ʪʫʨʙʠʥʥʦʛʦ ʟʘʚʦʜʘ, ʩʦʪʨʫʜʥʠʢʠ ʢʦʪʦʨʦʡ ʥʝ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʄʠʢʨʦʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʩʣʝ ʪʦʨʩʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠʜʝʥʪʠʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʦʥʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʧʝʢʪʨʘʣʴʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʦʜʪʚʝʨʜʠʚʰʠʤ ʥʝʠʟʤʝʥʥʦʩʪʴ ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʦ ʜʚʘ ʜʠʩʢʘ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʠ ʩ ʦʙʨʘʙʦʪʢʦʡ ʵʢʩʪʨʘʩʝʥʩʦʤ. ɼʘʞʝ 

ʚʠʟʫʘʣʴʥʦ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʜʠʩʢʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʟʝʨʥʘ, ʨʘʟʤʝʨʳ ʢʨʠʩʪʘʣʣʦʚ ʤʝʥʴʰʝ. ʅʘ 

ʬʦʪʦʛʨʘʬʠʷʭ, ʩʥʷʪʳʭ ʩ ʙʦʣʴʰʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʚʳʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʝ ʫʯʘʩʪʢʠ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʠʟʤʝʣʴʯʝʥʠʝ ʟʝʨʝʥ ʧʦʩʣʝ ʪʦʨʩʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

 

 
ʘ) 
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ʈʠʩ. 1. ʄʘʢʨʦʘʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʦʚ: ʘ) ʙʝʟ ʦʙʨʘʙʦʪʢʠ, ʙ) ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʠʩʢʠ ʧʦʩʣʝ ʤʘʢʨʦʘʥʘʣʠʟʘ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ([9] ʩ.317, ʨʠʩ. 23), ʘ ʧʦʩʣʝ 

ʩʦʚʧʘʜʝʥʠʷ ʩ ʘʪʣʘʩʦʤ [9] ʨʘʟʨʝʟʘʣʠʩʴ ʥʘ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʣʠʨʦʚʢʦʡ ʠ 

ʪʨʘʚʣʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʩ ʠʟʫʯʝʥʠʝʤ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ. ʏʘʩʪʴ ʦʙʨʘʟʮʦʚ 

ʧʦʣʠʨʦʚʘʣʘʩʴ ʠ ʧʨʦʪʨʘʚʣʠʚʘʣʘʩʴ ʩʦ ʩʪʦʨʦʥʳ ʠʟʣʫʯʘʪʝʣʷ, ʯʘʩʪʴ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ, 

ʘ ʜʨʫʛʘʷ ʯʘʩʪʴ ʧʦʟʚʦʣʷʣʘ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʪʦʨʩʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ ʚʩʝʡ ʪʦʣʱʠʥʝ 

ʜʠʩʢʘ.  

 
ʈʠʩ. 2. ʉʭʝʤʘ ʨʘʟʨʝʟʢʠ ʢʘʞʜʦʛʦ ʠʟ ʜʠʩʢʦʚ ʥʘ 4 ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘ. 

 

 ʋʯʘʩʪʢʠ 1-2 ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʫʯʘʩʪʢʠ 3-4 ʥʘ ʂʘʣʫʞʩʢʦʤ 

ʪʫʨʙʠʥʥʦʤ ʟʘʚʦʜʝ. 

 ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʩ ʠʥʪʝʨʝʩʦʚʘʣʠ ʪʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʘʭ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʣʠ ʟʘ 

ʛʣʫʙʠʥʫ ʪʦʨʩʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ.  

ʅʘ ʫʯʘʩʪʢʘʭ 3-4 (ʨʠʩ. 3, ʨʠʩ. 4) ʧʨʠʚʝʜʝʥʳ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʝ ʣʠʥʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʨʘʟʤʝʨ ʟʝʨʥʘ. 

 

1 

2 

3 
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ʈʠʩ. 3. ʄʠʢʨʦʘʥʘʣʠʟ ʫʯʘʩʪʢʦʚ 3-4, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʛʣʫʙʠʥʫ ʪʦʨʩʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʜʦ ʦʙʨʘʙʦʪʢʠ). 

 

ʆʩʥʦʚʥʳʝ ʨʘʩʯʝʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʟʤʝʨʦʚ ʟʝʨʝʥ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʠʟʚʝʩʪʥʦʡ 

ʤʝʪʦʜʠʢʝ [10-11]. 

ʇʦʜʩʯʝʪ ʯʠʩʣʘ ʟʝʨʝʥ ʥʘ I ʣʠʥʠʠ ʜʘʣ 33 ʟʝʨʥʘ, ʥʘ II ʣʠʥʠʠ 30 ʟʝʨʝʥ, ʥʘ III  ʣʠʥʠʠ 38 

ʟʝʨʝʥ, ʥʘ IV ʣʠʥʠʠ 30 ʟʝʨʝʥ. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʟʝʨʝʥ ʥʘ ʚʩʝʭ ʯʝʪʳʨʝʭ ʩʣʫʯʘʡʥʦ ʧʨʦʚʝʜʝʥʥʳʭ 

ʣʠʥʠʷʭ ʜʘʝʪ ʨʝʟʫʣʴʪʘʪ 34 ʟʝʨʥʘ. 
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ʈʠʩ. 4. ʄʠʢʨʦʘʥʘʣʠʟ ʫʯʘʩʪʢʦʚ 3-4, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʛʣʫʙʠʥʫ ʪʦʨʩʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ). 

 

ʇʦʜʩʯʝʪ ʯʠʩʣʘ ʟʝʨʝʥ ʥʘ I ʣʠʥʠʠ ʜʘʣ 49 ʟʝʨʝʥ, ʥʘ II ʣʠʥʠʠ 47 ʟʝʨʝʥ, ʥʘ III  ʣʠʥʠʠ 41 

ʟʝʨʥʦ, ʥʘ IV ʣʠʥʠʠ 37 ʟʝʨʝʥ. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʟʝʨʝʥ ʥʘ ʚʩʝʭ ʯʝʪʳʨʝʭ ʩʣʫʯʘʡʥʦ ʧʨʦʚʝʜʝʥʥʳʭ 

ʣʠʥʠʷʭ ʜʘʝʪ ʨʝʟʫʣʴʪʘʪ 44 ʟʝʨʥʘ. 

ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʟʝʨʝʥ ʦʪ ʦʙʨʘʙʦʪʢʠ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 27,6 ʧʨʦʮʝʥʪʘ. 

ʉʫʜʷ ʧʦ ʥʝʠʟʤʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦ ʪʦʣʱʠʥʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʪʦʨʩʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝ ʠʩʧʳʪʳʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ 

ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʜʦ 10 ʤʤ (ʪʦʣʱʠʥʘ ʜʠʩʢʦʚ). 

 ɹʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʧʦʢʘʟʘʣʦ (ʨʠʩ. 5, ʨʠʩ. 6), ʯʪʦ ʨʘʟʤʝʨʳ ʧʝʨʚʠʯʥʳʭ ʟʝʨʝʥ - 

ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ (ʩʚʝʪʣʳʝ ʫʯʘʩʪʢʠ) ʩʪʘʥʦʚʷʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ. 
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ʈʠʩ 5. ʄʠʢʨʦʘʥʘʣʠʟ ʫʯʘʩʪʢʘ ʜʦ ʦʙʨʘʙʦʪʢʠ. 

 

ʅʘ ʣʠʥʠʠ I 10 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ II 10 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ III  7 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ IV 12 ʟʝʨʝʥ. 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʟʝʨʝʥ ʥʘ ʚʩʝʭ ʯʝʪʳʨʝʭ ʩʣʫʯʘʡʥʦ ʧʨʦʚʝʜʝʥʥʳʭ ʣʠʥʠʷʭ ʜʘʝʪ ʨʝʟʫʣʴʪʘʪ 10 ʟʝʨʝʥ. 
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ʈʠʩ. 6. ʄʠʢʨʦʘʥʘʣʠʟ ʫʯʘʩʪʢʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

 

ʅʘ ʣʠʥʠʠ I 20 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ II 13 ʟʝʨʝʥ, ʥʤ ʣʠʥʠʠ III  20 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ IV 15 ʟʝʨʝʥ. 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 17. ʋʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʟʝʨʝʥ ʚ 1,7 ʨʘʟʘ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʜ ʠʟʣʫʯʘʪʝʣʝʤ (ʨʠʩ. 7, ʨʠʩ. 8), ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʫʚʝʣʠʯʝʥʠʠ 

ʨʘʟʤʝʨ ʟʝʨʝʥ ʧʦʩʣʝ ʪʦʨʩʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ. 

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʤʠʢʨʦʩʪʨʫʢʪʫʨʦʡ  ([15] ʩ.310, ʨʠʩ. 8), ʥʘ ʬʦʥʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʵʚʪʝʢʪʠʢʠ +Si ʚʠʜʥʳ ʧʝʨʚʠʯʥʳʝ ʟʝʨʥʘ Ŭ - ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ (ʩʚʝʪʣʳʝ ʫʯʘʩʪʢʠ) ʠ ʚʳʜʝʣʝʥʠʷ 
ʢʨʝʤʥʠʷ (ʩʝʨʳʝ). 
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ʈʠʩ. 7. ʄʠʢʨʦʘʥʘʣʠʟ ʫʯʘʩʪʢʘ ʜʦ ʦʙʨʘʙʦʪʢʠ. 

 

ʅʘ ʣʠʥʠʠ I 7, ʥʘ ʣʠʥʠʠ II 8, ʥʘ ʣʠʥʠʠ III  11, ʥʘ ʣʠʥʠʠ IV 12 ʟʝʨʝʥ. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʝʨʝʥ ʜʦ ʦʙʨʘʙʦʪʢʠ 9,6. 
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ʈʠʩ. 8. ʄʠʢʨʦʘʥʘʣʠʟ ʫʯʘʩʪʢʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

 

ʅʘ ʣʠʥʠʠ I 11 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ II 13 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ III  11 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ IV 14 ʟʝʨʝʥ. 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 12. ʋʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʟʝʨʝʥ ʚ 1,2 ʨʘʟʘ. 

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʙʦʣʝʝ ʤʝʣʢʘʷ ʟʝʨʥʠʩʪʦʩʪʴ  ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʩ ʚʦʟʜʫʭʦʤ, ʯʝʤ 

ʟʝʨʥʠʩʪʦʩʪʴ ʧʦ ʪʦʣʱʠʥʝ, ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʦʭʣʘʞʜʝʥʠʷ.  

 ʅʘ ʨʠʩ. 9 ʠ 10 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ 1-2 ʂʌ ʄɻʊʋ ʠʤ. ʅ. ʕ. 

ɹʘʫʤʘʥʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ, ʥʝʟʘʚʠʩʠʤʦ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʪʘʢʠʝ ʞʝ ʨʝʟʫʣʴʪʘʪʳ. 
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ʈʠʩ. 9. ʄʠʢʨʦʘʥʘʣʠʟ ʫʯʘʩʪʢʘ ʜʦ ʦʙʨʘʙʦʪʢʠ. 

 

ʅʘ ʣʠʥʠʠ I 6 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ II 7 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ III  4 ʟʝʨʥʘ, ʥʘ ʣʠʥʠʠ IV 6 ʟʝʨʝʥ. 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʜʦ ʦʙʨʘʙʦʪʢʠ 5,7. 
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ʈʠʩ 10. ʄʠʢʨʦʘʥʘʣʠʟ ʫʯʘʩʪʢʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

 

 

ʅʘ ʣʠʥʠʠ I 8 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ II 6 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ III  7 ʟʝʨʝʥ, ʥʘ ʣʠʥʠʠ IV 5 ʟʝʨʝʥ.  

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 6,5. ʋʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʟʝʨʝʥ ʚ 1,13 

ʨʘʟʘ. 

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʙʦʣʝʝ ʤʝʣʢʘʷ ʟʝʨʥʠʩʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʩ ʚʦʟʜʫʭʦʤ, 

ʯʝʤ ʟʝʨʥʠʩʪʦʩʪʴ ʧʦ ʪʦʣʱʠʥʝ, ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʦʭʣʘʞʜʝʥʠʷ. ʅʦ ʚʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ, ʥʘ ʚʩʝʭ ʧʣʦʩʢʦʩʪʷʭ ʦʜʥʦʟʥʘʯʥʦ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʦʙʨʘʙʦʪʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʟʤʝʨʳ 

ʟʝʨʝʥ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʪʦʨʩʠʦʥʥʳʤ ʧʦʣʝʤ. 

 

ɺʳʚʦʜʳ 

 

1. ɼʝʡʩʪʚʠʷ ʧʘʩʩʠʚʥʳʭ ʚʠʭʨʝʚʳʭ (ʪʦʨʩʠʦʥʥʳʭ) ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ 

ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʩʚʦʜʠʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢ ʠʟʤʝʣʴʯʝʥʠʶ ʟʝʨʝʥ. 

2. ʂ ʧʘʨʘʤʝʪʨʘʤ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʪʦʨʩʠʦʥʥʳʤʠ ʧʦʣʷʤʠ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʟʘʚʠʩʷʱʠʝ ʦʪ ʵʪʦʛʦ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, 

ʨʘʟʤʝʨ ʠ ʬʦʨʤʘ ʢʨʠʩʪʘʣʣʠʪʦʚ, ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ, ʫʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ ʠ ʪ.ʜ. 

3. ʊʦʨʩʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʠ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ 

ʥʘ ʥʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʩʦʟʜʘʥʠʠ ʠʟʜʝʣʠʡ 

ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ. 
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ON THE INFLUENCE OF THE FIELD ON THE MELTS OF SILUMIN 
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For the first time experimentally proved that the influence of the field of thought is able to reduce the grain size in the 

alloys of silumin. It is shown that the impact is practically not dependent on the thickness of the processed sample. 
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ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʩʸ ʯʘʱʝ 

ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʩʸ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʇʝʨʝʜʘʯʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʠʭ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʅʘʣʠʯʠʝ ʫ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ [1] ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤ ʚʦʧʨʦʩʦʤ ʚ ʝʸ ʨʝʰʝʥʠʠ.  

ʋʯʝʥʠʝ ʦʙ ʵʣʝʢʪʨʠʯʝʩʪʚʝ ʩʦʚʝʨʰʝʥʥʦ ʬʝʥʦʤʝʥʦʣʦʛʠʯʥʦ, ʦʧʠʨʘʶʱʝʝʩʷ ʥʘ 

ʥʘʙʣʶʜʘʝʤʳʝ ʵʬʬʝʢʪʳ, ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʪʨʘʢʪʦʚʢʘ ʢʦʪʦʨʳʭ ʝʱʸ ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʟʘʧʨʝʪʦʤ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʚ ʥʘʟʚʘʥʥʦʡ 

ʦʙʣʘʩʪʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʝʨʝʥʦʩʠʪʴ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʷʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʜʦʣʞʝʥʠʝ ʧʦʜʦʙʥʦʛʦ ʧʝʨʝʯʥʷ ʵʬʬʝʢʪʦʚ, ʦʞʠʜʘʶʱʠʭ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ, ʥʦ ʩʧʦʩʦʙʥʳʭ ʩʪʘʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʙʣʝʤʳ 

ʧʝʨʝʜʘʯʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʠʛʥʘʣʘ (ʅʉ). ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʘʚʪʦʨʦʤ ʵʪʠʭ 

ʩʪʦʢ ʫʩʪʨʦʡʩʪʚʦ çʅɻʂ-ɺɽɻɸè, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥ ʥʘ ʬʘʢʪʝ ʥʘʣʠʯʠʷ ʫ 

ʵʣʝʢʪʨʦʥʦʚ ʥʝʢʦʪʦʨʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʦʙʦʡ ʪʝʭʥʦʣʦʛʠʠ ʝʸ 

ʠʟʤʝʥʝʥʠʷ. ʇʦʜʦʙʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʤʦʞʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʵʥʪʨʦʧʠʡʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʞʝ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʚʜʦʣʴ ʧʨʦʚʦʜʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʧʦʜʦʙʥʳʝ 

ʵʥʪʨʦʧʠʡʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʫʜʘʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʦʧʠʩʘʥʦ ʚ [2]. ʊʘʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠʥʪʝʨʝʩʥʳ ʠ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ ʠʭ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʷ, 

ʙʝʟʫʩʣʦʚʥʦ, ʥʘʡʜʸʪ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʝʭʥʠʢʠ, ʥʦ ʥʝ ʩʣʝʜʫʝʪ ʠ 

ʟʘʙʳʚʘʪʴ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʧʝʨʝʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʩʫʱʝʩʪʚʫʝʪ ʠ ʧʨʦʙʣʝʤʘ ʘʥʘʣʦʛʠʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʯʝʨʝʟ ʧʨʷʤʦʝ ʠʟʣʫʯʝʥʠʝ.  

ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʫʭ ʪʝʭʥʦʣʦʛʠʡ: ʠʟʣʫʯʝʥʠʝ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʝʛʦ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʅʉ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʫʩʪʨʦʡʩʪʚʦ çʅɻʂ-ɺɽɻɸè, ʜʣʷ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʦʛʦ 

ʩʦʦʙʱʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʭʦʨʦʰʦ ʦʪʨʘʙʦʪʘʥʥʘʷ ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʩʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ 

ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ (ʈʈ), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʋʯʠʪʳʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʨʠʨʦʜʫ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʫʜʠʪʴ ʦ ʟʥʘʢʝ ʠ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʠʩʩʣʝʜʫʷ ʜʠʩʧʝʨʩʠʶ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʚʝʣʠʯʠʥʫ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ [1,3]. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʅʀ) ʧʨʝʚʨʘʪʠʪʴ ʚ ʅʉ ʦʥʦ ʜʦʣʞʥʦ 

ʙʳʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʤʦʜʫʣʠʨʦʚʘʥʦ ʧʦ ʚʨʝʤʝʥʠ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʥʘ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʧʦʜʦʙʥʦʝ 

ʤʦʜʫʣʠʨʦʚʘʥʠʝ ʥʝʩʫʱʝʛʦ ʅʀ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʠʙʦʣʝʝ 

ʧʨʦʩʪʳʤ, ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʚʘʝʤʳʤ ʠʩʧʦʣʴʟʫʝʤʳʤ ʨʝʮʝʧʪʦʨʦʤ. ʀʩʭʦʜʷ ʠʟ ʩʢʘʟʘʥʥʦʛʦ, ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʤʦʜʫʣʠʨʦʚʘʪʴ ʥʝʩʫʱʝʝ ʅʀ ʥʝʢʦʪʦʨʳʤ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ. ʅʝʩʢʦʣʴʢʦ 
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ʩʣʦʚ ʦ ʢʨʠʪʝʨʠʷʭ ʚʳʙʦʨʘ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʤʦʜʫʣʠʨʦʚʘʥʠʷ ʠʤ ʥʝʩʫʱʝʛʦ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ 

ʧʨʦʮʝʩʩ ʥʘʩʪʨʦʡʢʠ ʚʝʣʠʯʠʥʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ 

çʅɻʂ-ɺɽɻɸè ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʥʝʢʦʪʦʨʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ. ʀ, ʚʦ-ʚʪʦʨʳʭ, ʝʱʝ ʙʦʣʝʝ 

ʚʘʞʥʦ ʟʘʤʝʯʘʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʭ 

ʜʠʩʧʝʨʩʠʷ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʟʥʘʯʝʥʠʶ ʨʘʚʥʦʤʫ ʠʭ ʧʝʨʠʦʜʫ ʝʩʪʴ ʧʦʩʪʦʷʥʥʘʷ 

ʚʝʣʠʯʠʥʘ. ʕʪʦ ʙʝʟʫʤʥʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʠʤʝʥʥʦ ʜʠʩʧʝʨʩʠʷ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʠ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʚʝʣʠʯʠʥʦʡ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʬʘʢʪ ʦʙʥʘʨʫʞʝʥʠʷ ʅʉ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʦʨʘ ʣʶʙʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ, 

ʥʘʨʷʜʫ ʩ ʥʝʩʣʦʞʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʥʘʩʪʨʦʡʢʠ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʅʀ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-

ɺɽɻɸè ʧʦ ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ʠ ʭʦʨʦʰʦ ʦʪʨʘʙʦʪʘʥʥʫʶ ʤʝʪʦʜʠʢʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ.  

 

 ʈʠʩ.1. ʇʨʠʤʝʨ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ.  

 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʭʝʤʘʪʠʯʥʳʤ 

ʧʨʠʤʝʨʦʤ, ʨʠʩʫʥʢʠ 1 ʠ 2. ʅʘ ʨʠʩʫʥʢʝ 1 ʩʭʝʤʘʪʠʯʥʦ ʠʟʦʙʨʘʞʝʥ ʥʝʢʦʪʦʨʳʡ ʧʝʨʠʦʜʠʯʝʩʢʠʡ 

ʩʠʛʥʘʣ, ʬʦʨʤʘ ʞʝ ʩʠʛʥʘʣʘ ʥʝ ʠʤʝʝʪ ʦʩʦʙʦʛʦ ʟʥʘʯʝʥʠʷ. ɼʘʣʝʝ, ʨʠʩʫʥʦʢ 2 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʝʛʦ 

ʜʠʩʧʝʨʩʠʶ, ʚʳʯʠʩʣʝʥʥʫʶ ʧʦ ʯʠʩʣʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʠʟʤʝʨʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʠʦʜʫ. 

ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʩʚʦʝʡ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴʶ ʥʘʛʣʷʜʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʦʞʠʜʘʝʤʳʡ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪ. ʆʜʥʘʢʦ, ʜʘʥʥʳʡ ʛʨʘʬʠʢ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʦʯʝʚʠʜʥʦ, ʥʝ 

ʷʚʣʷʝʪ ʩʦʙʦʡ ʙʝʩʢʦʥʝʯʥʫʶ ʬʫʥʢʮʠʶ, ʦʥ ʢʦʥʝʯʝʥ, ʪʦ ʝʩʪʴ ʠʤʝʝʪ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ, ʠʤʝʥʥʦ ʵʪʠʤ 

ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝ ʚ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ ʧʦ ʦʙʦʠʤ ʝʛʦ ʢʦʥʮʘʤ. ʕʪʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ ʤʦʛʫʪ ʥʘʤʠ ʙʳʪʴ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʬʘʢʪʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʦʩʢʦʣʴʢʫ ʠʭ 

ʥʘʣʠʯʠʝ, ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ, ʷʚʣʷʶʪ 

ʩʦʙʦʡ ʥʝʧʨʝʤʝʥʥʦʝ ʫʩʣʦʚʠʝ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. ɹʦʣʝʝ ʪʦʛʦ, 

ʫʯʠʪʳʚʘʷ ʩʚʦʡʩʪʚʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʬʘʥʪʦʤʥʳʡ 

ʵʬʬʝʢʪ ʠʣʠ ʵʬʬʝʢʪ ʧʦʩʣʝʜʝʡʩʪʚʠʷ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʫʶ ʨʝʘʢʮʠʶ ʜʠʩʧʝʨʩʠʠ 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʅʉ ʠʤʝʥʥʦ ʚ ʢʦʥʮʝ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʦʦʙʱʝʥʠʷ. ʊʘʢʦʚʳ ʧʨʝʜʧʦʩʳʣʢʠ ʠ 

ʦʞʠʜʘʥʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. 
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 ʈʠʩ. 2. ɼʠʩʧʝʨʩʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʯʠʩʣʫ ʠʟʤʝʨʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʝʝ 

ʧʝʨʠʦʜʫ.  

 

ʄʦʜʫʣʠʨʫʝʤʳʡ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʩʠʛʥʘʣ, ʛʝʥʝʨʠʨʫʝʤʳʡ 

ʫʩʪʨʦʡʩʪʚʦʤ çʅɻʂ-ɺɽɻɸè, ʨʝʮʝʧʪʠʨʦʚʘʣʩʷ ʧʨʠʝʤʥʠʢʦʤ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʈʀ) ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʜʠʦʤʝʪʨ ʩʦ ʩʯʸʪʯʠʢʦʤ ɻʝʡʛʝʨʘ ʉʀ8ɹ-1 ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʈʀ - ʤʠʥʝʨʘʣʦʤ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ. ʇʦʩʪʫʧʘʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʟʘʧʠʩʳʚʘʣʘʩʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘ ʇʂ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʈʈ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩʚʦʜʠʪʩʷ ʢ ʨʝʛʠʩʪʨʘʮʠʠ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʩʦʙʳʪʠʡ ï 

ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ ʥʘʙʦʨʘ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʯʘʩʪʠʮ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʠʨʫʝʤʳʤ ʧʘʨʘʤʝʪʨʦʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʘʣʴʥʝʡʰʝʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʯʝʥʥʳʭ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʘʣʠʯʠʝ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʧʨʠʨʦʜʳ. ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ ʠʟʤʝʥʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʠʛʥʘʣʘ, ʚʳʨʘʞʝʥʥʘʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴʶ ʥʝʢʦʪʦʨʦʛʦ ʫʯʘʩʪʢʘ ʛʨʘʬʠʢʘ ʜʠʩʧʝʨʩʠʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʉʪʝʧʝʥʴ ʧʦʜʦʙʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʠʥʝʨʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʨʝʮʝʧʪʦʨʘ. 

ʈʠʩʫʥʦʢ 3 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʠʩʧʝʨʩʠʶ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʝʮʝʧʪʦʨʘ, ʥʘ ʥʝʤ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʩʠʛʥʘʣʘ. ʇʦʥʷʪʥʦ, ʯʪʦ ʵʪʦʪ ʫʯʘʩʪʦʢ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ, ʢʘʢ 

ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʥʝʨʮʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʝʮʝʧʪʦʨʘ. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʜʦʙʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ, 

ʚʦʟʤʦʞʥʦ, ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʧʝʨʠʦʜʘ ʅʉ? ʉʜʝʣʘʪʴ ʵʪʦ ʥʝ ʪʨʫʜʥʦ, ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʯʠʩʣʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ.  
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ʈʠʩ. 3. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʠʩʧʝʨʩʠʷ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ 

ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʠʛʥʘʣʘ.  

 

ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʯʠʩʣʫ ʠʟʤʝʨʝʥʠʡ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʥʘ ʚʳʯʠʩʣʷʝʪʩʷ ʠ ʷʚʣʷʝʪʩʷ ʠʩʢʦʤʦʡ 

ʚʝʣʠʯʠʥʦʡ. ɼʘʣʝʝ, ʦʧʠʨʘʷʩʴ ʥʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚʨʝʤʝʥʥʳʤ ʨʷʜʦʤ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʠʦʜ ʩʠʛʥʘʣʘ. ɼʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʠʥʝʨʮʠʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʈʈ ʩʜʝʣʘʪʴ ʵʪʦ ʚʦʟʤʦʞʥʦ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ.  

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʷ ʧʦʜʦʙʥʫʶ ʤʝʪʦʜʠʢʫ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʩʨʘʟʫ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʈʝʯʴ ʠʜʝʪ ʦʙ 

ʘʤʧʣʠʪʫʜʝ ʅʉ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ ʝʛʦ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʠ ʤʝʪʦʜʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ, ʘʤʧʣʠʪʫʜʘ ʷʚʣʷʝʪʩʷ ʨʘʟʙʨʦʩʦʤ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ, ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʚʳʨʘʞʝʥʥʦʡ ʥʝ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴʶ ʛʨʘʬʠʢʘ ʜʠʩʧʝʨʩʠʠ, ʘ ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʥʘ ʛʨʘʬʠʢʝ.  

ɺʳʰʝ ʛʦʚʦʨʠʣʦʩʴ ʦʙ ʦʩʦʙʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ 

ʩʠʛʥʘʣʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʵʬʬʝʢʪʘ ʧʦʩʣʝʜʝʡʩʪʚʠʷ. ʈʠʩʫʥʦʢ 4 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʘʢʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʧʦʣʥʝ ʫʙʝʜʠʪʝʣʴʥʦ. ʅʘ ʨʠʩʫʥʢʝ ʚʠʜʥʦ (ʦʪʤʝʯʝʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʝʡ ʩʦ 

ʩʪʨʝʣʢʦʡ) ʥʘʩʢʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦ ʚʝʣʠʯʠʥʝ ʦʪʣʠʯʘʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʜʠʩʧʝʨʩʠʠ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʩʦʦʙʱʝʥʠʷ ʦʪ ʫʯʘʩʪʢʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʜʘʞʝ ʬʦʥʘé ɼʘʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʪʜʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʦʟʚʦʣʷʶʱʝʡ ʚʳʷʚʣʷʪʴ ʵʬʬʝʢʪ 

ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʚ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ.  
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ʈʠʩ. 4. ʇʦʛʨʝʰʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ 

ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʠʛʥʘʣʘ. 

 

ɺ ʦʧʠʩʳʚʘʝʤʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʝ ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʫʜʘʣʝʥʥʦʛʦ ʪʨʘʥʩʣʠʨʦʚʘʥʠʷ 

ʩʠʛʥʘʣʘ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʨʠʨʦʜʳ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʠʟʣʫʯʘʪʝʣʝʤ ʠ ʧʨʠʝʤʥʠʢʦʤ 

ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 3-ʭ ʤʝʪʨʦʚ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʨʝʬʣʝʢʪʦʨ ʜʠʘʤʝʪʨʦʤ 

300ʤʤ. ʅ.ɸ. ʂʦʟʳʨʝʚ ʦʧʠʩʳʚʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʜʦʙʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʬʣʝʢʪʦʨʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠʤʝʥʥʦ, ʙʣʘʛʦʜʘʨʷ ʧʦʜʦʙʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʩʪʘʣʠ ʚʦʟʤʦʞʥʳ ʝʛʦ ʟʥʘʤʝʥʠʪʳʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ [4].  

ɺʩʝ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʦʙʦʩʥʦʚʘʥʥʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʬʣʝʢʪʦʨʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʜʫʣʠʨʦʚʘʥʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʢʘʢ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʣʝʜʫʝʪ ʥʘʧʦʤʥʠʪʴ ʦ ʚʦʟʤʦʞʥʦʤ 

ʤʛʥʦʚʝʥʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʯʪʦ 

ʦʪʢʨʳʚʘʝʪ ʥʝʚʝʨʦʷʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ.  
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ɺ ʜʦʢʣʘʜʝ ʠʟʣʦʞʝʥ ʤʝʪʦʜ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ. 

  
ʉʣʝʜʫʝʪ ʣʠ ʩʚʷʟʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʨʠʨʦʜʳ (ɺʅʇ) ʥʘ ʧʨʦʮʝʩʩ 

ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ (ʈʈ) ʩ ʚʣʠʷʥʠʝʤ ʥʘ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ? 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʘʢʦʡ ʚʦʧʨʦʩ ʩʫʱʝʩʪʚʫʝʪ. ʇʨʘʚʦʤʝʨʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ 

ʦʢʘʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʩʘʤ ʜʝʪʝʢʪʦʨ, ʘ ʧʨʦʮʝʩʩ ʈʈ ʩʯʠʪʳʚʘʝʪʩʷ ʫʞʝ ʚ ʥʝʩʢʦʣʴʢʦ ʠʩʢʘʞʝʥʥʦʤ 

ʚʠʜʝ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʦʜʦʙʥʦʡ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʩ ʧʦʟʠʮʠʠ ʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ. ʀʤʝʥʥʦ, ʚ ʩʠʣʫ ʵʪʦʛʦ, ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ, ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʚʩʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ.  

 ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʚ ʝʝ ʨʝʰʝʥʠʠ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝ ʚʥʝʰʥʝʛʦ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʩʧʦʣʴʟʫʝʤʫʶ ʨʝʛʠʩʪʨʠʨʫʶʱʫʶ ʘʧʧʘʨʘʪʫʨʫ. ɼʦʙʠʪʴʩʷ 

ʵʪʦʛʦ ʤʦʞʥʦ ʩʨʘʚʥʠʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʜʦ ʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʊʘʢʘʷ 

ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʠʟ-ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʷ, ʜʘʥʥʦʛʦ ʚʠʜʘ, ʣʶʙʦʡ ʨʝʛʠʩʪʨʠʨʫʶʱʠʡ 

ʧʨʠʙʦʨ ʠʣʠ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʦʨʘ ɺʅʇ ʧʨʦʮʝʩʩʘ ʈʈ, ʦʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝʢʦʪʦʨʦʛʦ 

ʦʙʨʘʟʮʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴʶ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ 

ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʩʣʝ ʥʝʛʦ. 

ʉʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʡ ʤʝʪʦʜʠʢʠ ʤʦʛʫʪ ʥʝʢʦʪʦʨʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʵʬʬʝʢʪʳ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ, ʚ ʯʠʩʣʝ 

ʢʦʪʦʨʳʭ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ, çʵʬʬʝʢʪ ʧʦʩʣʝʜʝʡʩʪʚʠʷè. ɺ ʩʘʤʦʤ 

ʥʘʟʚʘʥʠʠ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʝʛʦ ʩʤʳʩʣ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʨʝʮʝʧʪʦʨʦʚ ʣʶʙʳʭ ʪʠʧʦʚ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ɺʅʇ, ʥʘʣʠʯʠʝ ʠʟʤʝʥʝʥʠʡ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʨʠʯʠʥʦʡ 

ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʩʦʭʨʘʥʷʪʴ ʨʘʥʝʝ ʦʢʘʟʳʚʘʝʤʳʝ ʚʥʝʰʥʠʝ ɺʅʇ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ, ʥʘ ʥʘʣʠʯʠʝ ʦʪʢʣʦʥʝʥʠʡ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʤʠ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ. ʇʦʜʦʙʥʳʝ ʨʘʙʦʪʳ, ʧʨʝʜʣʦʞʝʥʥʳʝ ɸ.ɻ. ʇʘʨʭʦʤʦʚʳʤ ʠ ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʝʛʦ 

ʫʯʘʩʪʠʝʤ, ʙʳʣʠ ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʳ ʥʘʤʠ ʚ 2004 ʛʦʜʫ.  

 ʊʘʢ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʣʴʬʘ ī 

ʠʟʣʫʯʝʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ Pu
239
, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʦʨʘ, ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʜʝʪʝʢʪʦʨʘ ʨʘʜʠʦʤʝʪʨʘ, ʥʘ ʦʩʥʦʚʝ ʩʯʸʪʯʠʢʘ ʉɹʊ-11 (ʨʠʩʫʥʦʢ 1), ʥʘ 

ʜʘʥʥʳʡ ʠʟʦʪʦʧ ʙʳʣʦ ʦʢʘʟʘʥʦ ʜʚʘ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚʦ ɺʅʇ, ʬʦʨʤʠʨʫʝʤʳʭ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠʙʦʨʦʤ çʅɻʂ-ɺɽɻɸè. 
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ʈʠʩ. 1. ʉʢʦʨʦʩʪʴ ʩʯʝʪʘ ʨʘʜʠʦʤʝʪʨʘ ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉɹʊ-11 ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʘʣʴʬʘ ī 

ʠʟʣʫʯʝʥʠʷ Pu
239

 . ʈʝʛʠʩʪʨʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʦ ʧʨʦʮʝʩʩʘ ɺʅʇ. 

 

ɼʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ɺʅʇ ʚʳʟʳʚʘʝʪ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʝʘʢʮʠʶ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʨʘʩʧʘʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʝʢʦʪʦʨʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠ ʜʠʩʧʝʨʩʠʠ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ, ʥʘʙʣʶʜʘʝʤʳʭ 

ʥʘʤʠ ʥʘ ʨʠʩʫʥʢʝ 2 (ʪʘʙʣʠʮʘ 1). ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʥʝʰʥʝʛʦ ɺʅʇ ʩʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʚʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ 

ʜʝʪʝʢʪʦʨʘ (ʨʠʩʫʥʦʢ 3 ʠ ʪʘʙʣʠʮʘ 2), ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʣʦ ʘʥʘʣʦʛʠʯʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʘʣʴʬʘ ī ʨʘʩʧʘʜʘ, ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ ʠ ʜʠʩʧʝʨʩʠʠ ʚ ʩʪʦʨʦʥʫ ʠʭ ʫʚʝʣʠʯʝʥʠʷ ʥʘ 7,1% ʠ 10,76% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʱʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʪʦʨʦʥʫ ʠʭ 

ʫʚʝʣʠʯʝʥʠʷ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʛʦ ɺʅʇ, ʦʢʘʟʳʚʘʝʤʦʛʦ ʥʘ ʨʝʮʝʧʪʦʨ.  

ʕʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ ʘʥʘʣʦʛʠʯʥʳʝ ʨʝʘʢʮʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʝʪʝʢʪʦʨʘ ʢʘʢ ʥʘ ʧʨʷʤʦʝ ɺʅʇ, ʪʘʢ ʠ ʥʘ ʝʛʦ ʦʩʪʘʪʦʯʥʦʝ ʚʣʠʷʥʠʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʵʬʬʝʢʪʦʤ ʧʦʩʣʝʜʝʡʩʪʚʠʷ, ʯʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ 

ʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ.  

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʵʬʬʝʢʪ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʘʨʛʫʤʝʥʪʦʤ ʚ ʮʝʧʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ ʩʧʦʩʦʙʥʦʩʪʠ ɺʅʇ ʚʣʠʷʪʴ ʥʘ ʧʨʦʮʝʩʩ ʈʈ.  

ɺ ʭʦʜʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʣʠʷʥʠʷ ɺʅʇ ʥʘ ʧʨʦʮʝʩʩ ʈʈ ʥʘʤʠ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʫʜʠʚʠʪʝʣʴʥʘʷ ʩʠʪʫʘʮʠʷ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʚʥʝʰʥʝʛʦ ɺʅʇ ʥʝ 

ʦʪʩʣʝʞʠʚʘʣʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʫʞʝ ʧʦʩʣʝ ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʞʠʜʘʥʥʦ 

ʫʜʘʚʘʣʦʩʴ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʦʩʥʦʚʥʳʤ, çʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤè ʚʣʠʷʥʠʝʤ 

ʥʝʢʦʪʦʨʦʝ ʟʝʨʢʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʝʤʫ ʧʦ ʟʥʘʢʫ ʚʦʟʜʝʡʩʪʚʠʝ, ʩʚʦʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʥʝ 

ʫʩʪʫʧʘʶʱʝʡ ʦʩʥʦʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʇʨʠʯʝʤ ʩ ʧʦʚʳʰʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ, 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ɺʅʇ ʯʘʩʪʦʪʘ çʧʨʦʷʚʣʝʥʠʷè ʵʪʦʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ. 

ʇʨʘʚʦʤʝʨʥʦ ʩʣʝʜʫʝʪ ʦʙʦʟʥʘʯʠʪʴ ʧʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʢʘʢ çʵʬʬʝʢʪ ʧʨʝʜʚʠʜʝʥʠʷè. ʍʘʨʘʢʪʝʨʥʳʤ 

ʧʨʠʤʝʨʦʤ ʧʦʜʦʙʥʦʛʦ ʵʬʬʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʠʩʫʥʦʢ 2, (ʚʨʝʤʷ ʵʬʬʝʢʪʘ ʦʙʦʟʥʘʯʝʥʦ 
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ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʩʦ ʩʪʨʝʣʢʘʤʠ). ʆʙʥʘʨʫʞʠʪʴ ʝʛʦ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʩʪʨʦʛʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʯʠʩʣʝ ʟʥʘʯʝʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ, 

ʥʘʧʨʠʤʝʨ, ʜʠʩʧʝʨʩʠʠ, ʯʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʝʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. 

ʅʘʢʦʥʝʮ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʦʥ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʨʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʧʝʨʚʦʧʨʠʯʠʥʳ, ʝʛʦ ʪʘʢʞʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʦ, ʚ ʦʙʱʝʡ ʮʝʧʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʡ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʷ ʠʤʝʥʥʦ ʥʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ, ʘ ʥʝ ʥʘ ʨʝʛʠʩʪʨʠʨʫʶʱʠʡ ʜʝʪʝʢʪʦʨ.  

 

ʊʘʙʣʠʮʘ 1. 

 

 

 
ʈʠʩ. 2. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʠʩʧʝʨʩʠʷ, ʚʳʯʠʩʣʝʥʥʘʷ ʧʦ ʧʷʪʠ ʙʣʠʞʘʡʰʠʤ ʠʟʤʝʨʝʥʠʷʤ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ 

ʣʠʥʠʷʤʠ ʧʦʢʘʟʘʥ ʫʯʘʩʪʦʢ ɺʅʇ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʩʦ ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥ ʵʬʬʝʢʪ 

çʧʨʝʜʚʠʜʝʥʠʷè.  

  

 ɺ 2012 ʛʦʜʫ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʩʣʝʜʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʚʳʰʝ ʦʙʦʟʥʘʯʝʥʥʫʶ ʪʝʤʫ. 

ʅʘ ʦʙʣʘʜʘʶʱʠʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴʶ ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʦʢʘʟʳʚʘʣʦʩʴ ɺʅʇ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʛʦ ʚʝʱʝʩʪʚʦ ʭʘʨʘʢʪʝʨʘ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʤʝʩʷʮ ʩʧʫʩʪʷ 

ʜʘʥʥʳʡ ʨʝʮʝʧʪʦʨ ʠʩʩʣʝʜʦʚʘʣʩʷ ʜʝʪʝʢʪʦʨʦʤ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʤʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʬʘʢʪʦʨʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʦʙʨʘʟʮʦʚ, ʥʘ ʢʦʪʦʨʳʝ 

ʚʳʰʝʥʘʟʚʘʥʥʦʝ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʦʢʘʟʳʚʘʣʦʩʴ. ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, 

ʋʯʘʩʪʢʠ 

ɺʅʇ 

ʠ ʬʦʥʘ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ 

ʠʤʧ./ʩʝʢ. 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

ʧʦ ʪʨʸʤ 

ʙʣʠʞʘʡʰʠʤ ʠʟʤʝʨʝʥʠʷʤ 

 

ʬʦʥ 48,99 0,86 

ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ 1. 

48,76 1,29 

ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ 2 

49,65 1,45 

ʬʦʥ 49,07 0,9 

ʬʦʥ 49,15 1,05 
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ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʝʪʝʢʪʦʨ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʳʚʦʜʠʣʩʷ ʠʟ-ʧʦʜ ʚʥʝʰʥʝʛʦ ɺʅʇ. 

ʀʟʤʝʨʝʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ɸ.ɻ. ʇʘʨʭʦʤʦʚʳʤ. ɸʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʧʝʢʪʨʳ ʠ ʧʘʨʘʤʝʪʨʳ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʩʯʸʪʘ ʛʘʤʤʘ ī ʠʟʣʫʯʝʥʠʷ. ɹʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʡ 

ʜʝʪʝʢʪʦʨ ʩ ʢʨʠʩʪʘʣʣʦʤ CsJ(TI) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʦʪʦʵʣʝʢʪʨʦʥʥʳʤ ʫʤʥʦʞʠʪʝʣʝʤ ʌʕʋ-110 ʠ 

256-ʢʘʥʘʣʴʥʳʤ ʘʤʧʣʠʪʫʜʥʳʤ ʘʥʘʣʠʟʘʪʦʨʦʤ ʩ ʜʠʘʧʘʟʦʥʦʤ ʠʟʤʝʨʝʥʠʡ ʦʪ 300 ʜʦ 3000 ʂʵɺ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4,5 ʠ 6. ʆʥʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ 

ʤʘʢʩʠʤʫʤʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ: ʢʘʣʠʷ-40, ʫʨʘʥʘ-238, ʫʨʘʥʘ-235, ʘ ʪʘʢʞʝ 

ʪʦʨʠʷ-232. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʧʝʢʪʨʦʚ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʛʘʤʤʘ ī 

ʠʟʣʫʯʝʥʠʷ ʚʩʝʭ ʠʟʦʪʦʧʦʚ ʫ ʦʙʨʘʟʮʘ, ʧʦʜʚʝʨʛʘʚʰʝʛʦʩʷ ʨʘʥʝʝ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ɺʅʇ (ʨʠʩʫʥʦʢ 4) 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʬʦʥʦʚʦʛʦ ʦʙʨʘʟʮʘ ʩʨʘʚʥʝʥʠʷ (ʨʠʩʫʥʦʢ 6). ʂʨʦʤʝ ʪʦʛʦ, 

ʘʥʘʣʠʟ ʩʧʝʢʪʨʘ ʦʙʨʘʟʮʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʘʭ ʦʪ ʧʨʦʮʝʩʩʘ ɺʅʇ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʥʝʢʦʪʦʨʦʝ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ (ʨʠʩʫʥʦʢ 5).  

 

ʈʠʩ. 3. ʉʢʦʨʦʩʪʴ ʩʯʝʪʘ ʨʘʜʠʦʤʝʪʨʘ ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉɹʊ-11 ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʘʣʴʬʘ ī 

ʠʟʣʫʯʝʥʠʷ Pu
239

 . ʈʝʛʠʩʪʨʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ɺʅʇ. 

 

ʊʘʙʣʠʮʘ 2. 

 

ʇʘʨʘʤʝʪʨʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ 

ʩʯʝʪʘ 

ʠʤʧ./ʩʝʢ. 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʧʦ ʚʩʝʤʫ ʤʘʩʩʠʚʫ  

ʜʘʥʥʳʭ 

ʜʠʩʧʝʨʩʠʷ 

ʧʦ ʚʩʝʤʫ 

ʤʘʩʩʠʚʫ 

ʜʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʜʦ ʧʨʦʮʝʩʩʘ 

ɺʅʇ 

48,68 1,05 1,1 

ʧʘʨʘʤʝʪʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ 

ʧʨʦʮʝʩʩʘ ɺʅʇ 

49,01 1,11 1,223 

ʠʟʤʝʥʝʥʠʝ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʚ [%] 

- 7,1 10,62 

 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʩʯʸʪʘ ʛʘʤʤʘ ī ʠʟʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ, 

ʧʦʜʚʝʨʞʝʥʥʦʛʦ ɺʅʇ, ʠ ʬʦʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ: 
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ʆʙʨʘʟʝʮ 1: 10,50 +/-0,10 [ʠʤʧ./c]  

ʆʙʨʘʟʝʮ 2: 14,87 +/-0,12 [ʠʤʧ./c]  

ʆʙʨʘʟʝʮ 3: 16,76 +/-0,13 [ʠʤʧ./c]  

  

ʈʠʩ. 4. ʉʧʝʢʪʨ ʛʘʤʤʘ ī ʠʟʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ ʤʠʥʝʨʘʣʘ ʢʨʘʩʥʦʛʦ ʛʨʘʥʠʪʘ, ʧʦʜʚʝʨʛʥʫʪʦʛʦ ʨʘʥʝʝ ɺʅʇ 

ʧʨʠʙʦʨʘ çʅɻʂ-ɺɽɻɸè. ʉʧʝʢʪʨ ʧʦʣʫʯʝʥ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʢʨʠʩʪʘʣʣʘ CsJ(TI).  
 ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʠʥʪʝʛʨʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʯʝʪʘ ʦʙʨʘʟʮʘ 1, 

ʧʦʜʚʝʨʞʝʥʥʦʛʦ ʨʘʥʝʝ ɺʅʇ, ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʩʢʦʨʦʩʪʝʡ ʩʯʝʪʘ ʬʦʥʦʚʳʭ ʦʙʨʘʟʮʦʚ 2 ʠ 3, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʝʛʦ ʤʘʩʩʘ (180 ʛ.) ʧʨʝʚʳʰʘʝʪ ʤʘʩʩʫ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʝʥʠʷ (43ʛ. ʠ 149 ʛ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʊʘʢʞʝ ʠʥʪʝʨʝʩʝʥ ʧʘʨʘʤʝʪʨ ʦʙʨʘʟʮʘ 2, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚʙʣʠʟʠ ɺʅʇ, ʢʦʪʦʨʳʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʤʫ ʧʨʦʤʝʞʫʪʦʯʥʦʤʫ ʟʥʘʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʛʘʤʤʘ ī ʠʟʣʫʯʝʥʠʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 

ɺʅʇ.  

ʏʝʨʝʟ ʛʦʜ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʚʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʉʣʝʜʦʚʘʣʦ 

ʦʞʠʜʘʪʴ, ʯʪʦ ʟʘ ʧʨʦʰʝʜʰʝʝ ʚʨʝʤʷ ʜʦʣʞʥʦ ʙʳʣʦ ʧʨʦʠʟʦʡʪʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ. ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʦʢʘʟʘʣʠʩʴ ʥʝʦʞʠʜʘʥʥʳʤʠé  

ʀʥʪʝʛʨʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʩʯʸʪʘ ʛʘʤʤʘ ī ʠʟʣʫʯʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ: 

ʆʙʨʘʟʝʮ 1: 7,85 +/-0,40 [ʠʤʧ./ʩ]  

ʆʙʨʘʟʝʮ 2: 8,43 +/-0,41 [ʠʤʧ./ʩ]  

ʆʙʨʘʟʝʮ 3: 10,81 +/-0,41 [ʠʤʧ./c]  



108 

 

 
 

ʈʠʩ. 5. ʉʧʝʢʪʨ ʛʘʤʤʘ ī ʠʟʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ ʤʠʥʝʨʘʣʘ ʢʨʘʩʥʦʛʦ ʛʨʘʥʠʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5-ʪʠ 

ʤʝʪʨʦʚ ʦʪ ʠʩʪʦʯʥʠʢʘ ɺʅʇ. ʉʧʝʢʪʨ ʧʦʣʫʯʝʥ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʢʨʠʩʪʘʣʣʘ 

CsJ(TI). 

 

 ɺʳʨʘʚʥʠʚʘʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʦʠʟʦʰʣʦ, ʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠé 

ʇʨʠʯʠʥʳ, ʧʨʠʚʝʜʰʠʝ ʢ ʧʦʜʦʙʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʝʪʦʯʥʦʩʪʴʶ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʤʝʨʝʥʠʷ, ʪʘʢ ʠ ʦʙʲʷʩʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷʤʠ ʩʦʚʤʝʩʪʥʦʛʦ 

ʭʨʘʥʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʠ ʧʨʦʠʟʦʰʣʦ ʧʦʜʦʙʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚé  

 

ʈʠʩ. 6. ʉʧʝʢʪʨ ʛʘʤʤʘ ī ʠʟʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ ʤʠʥʝʨʘʣʘ ʢʨʘʩʥʦʛʦ ʛʨʘʥʠʪʘ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʝʛʦʩʷ ʨʘʥʝʝ ɺʅʇ 
ʧʨʠʙʦʨʘ çʅɻʂ-ɺɽɻɸè ʠ ʷʚʣʷʶʱʝʛʦʩʷ ʦʙʨʘʟʮʦʤ ʩʨʘʚʥʝʥʠʷ. ʉʧʝʢʪʨ ʧʦʣʫʯʝʥ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ 

ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʢʨʠʩʪʘʣʣʘ CsJ(TI). 
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ɸʥʘʣʠʟ ʩʧʝʢʪʨʦʚ (ʨʠʩʫʥʢʠ 7,8,9) ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʷʚʠʚʰʫʶʩʷ ʩʭʦʞʝʩʪʴ. ʇʦ 

ʥʝʷʩʥʦʡ ʧʨʠʯʠʥʝ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʛʦʜ ʥʘʟʘʜ ʤʘʢʩʠʤʫʤʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʵʥʝʨʛʠʷʤ ʦʢʦʣʦ 360, 600, 900, 1150, 1600, 2200, 2600 ʂʵɺ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʨʦʜʫʢʪʦʚ 

ʨʘʩʧʘʜʘ ʫʨʘʥʘ-238, ʫʨʘʥʘ-235 ʠ ʪʦʨʠʷ-232. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʘ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʘʢ ʠ ʛʦʜ ʥʘʟʘʜ, ʭʦʨʦʰʦ ʚʠʜʝʥ ʤʘʢʩʠʤʫʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʥʝʨʛʠʠ 1460 ʢʵɺ, ʩʚʷʟʘʥʥʳʡ ʩ ʛʘʤʤʘ ī ʠʟʣʫʯʝʥʠʝʤ ʢʘʣʠʷ-40, ʭʦʪʷ ʠ ʩ 

ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʛʦʜʦʤ 

ʨʘʥʴʰʝ. ʏʝʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʦʜʦʙʥʳʝ çʧʨʝʚʨʘʱʝʥʠʷè? ʄʦʞʥʦ ʣʠʰʴ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʬʘʢʪ 

ʪʦʛʦ, ʯʪʦ ʟʘ ʠʩʪʝʢʰʠʡ ʛʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ ʠʟʦʪʦʧʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ! ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʞʠʜʘʥʥʳʝ, ʚʳʜʚʠʛʘʪʴ ʛʠʧʦʪʝʟʳ ʠʭ ʦʙʲʷʩʥʷʶʱʠʝ 

ʙʝʩʩʤʳʩʣʝʥʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ...  

ɺʅʇ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʵʥʪʨʦʧʠʠ ʣʦʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʝʛʦ ʚʣʠʷʥʠʶ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʨʝʮʝʧʪʦʨ, ʥʦ ʠ ʚʩʷ ʜʝʪʝʢʪʠʨʫʶʱʘʷ ʘʧʧʘʨʘʪʫʨʘ. ɺ 

ʩʠʣʫ ʵʪʦʛʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦʡ ʢʘʨʪʠʥʳ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʣʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʠʩʪʨʠʨʫʶʱʫʶ ʘʧʧʘʨʘʪʫʨʫ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʦʡ ʤʝʪʦʜʠʢʘ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. 

 

ʈʠʩ. 7. ʉʧʝʢʪʨ ʛʘʤʤʘ ī ʠʟʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ ʤʠʥʝʨʘʣʘ ʢʨʘʩʥʦʛʦ ʛʨʘʥʠʪʘ, ʧʦʜʚʝʨʛʥʫʪʦʛʦ ʨʘʥʝʝ ɺʅʇ 
ʧʨʠʙʦʨʘ çʅɻʂ-ɺɽɻɸè. ʉʧʝʢʪʨ ʧʦʣʫʯʝʥ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʢʨʠʩʪʘʣʣʘ CsJ(TI).  
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ʈʠʩ. 8. ʉʧʝʢʪʨ ʛʘʤʤʘ ī ʠʟʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ ʤʠʥʝʨʘʣʘ ʢʨʘʩʥʦʛʦ ʛʨʘʥʠʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5-ʪʠ 

ʤʝʪʨʦʚ ʦʪ ʠʩʪʦʯʥʠʢʘ ɺʅʇ. ʉʧʝʢʪʨ ʧʦʣʫʯʝʥ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʢʨʠʩʪʘʣʣʘ 

CsJ(TI). 

  

  

 

 

ʈʠʩ. 9. ʉʧʝʢʪʨ ʛʘʤʤʘ ī ʠʟʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ ʤʠʥʝʨʘʣʘ ʢʨʘʩʥʦʛʦ ʛʨʘʥʠʪʘ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʝʛʦʩʷ ʨʘʥʝʝ ɺʅʇ 

ʧʨʠʙʦʨʘ çʅɻʂ-ɺɽɻɸè ʠ ʷʚʣʷʶʱʝʛʦʩʷ ʦʙʨʘʟʮʦʤ ʩʨʘʚʥʝʥʠʷ. ʉʧʝʢʪʨ ʧʦʣʫʯʝʥ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ 

ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʢʨʠʩʪʘʣʣʘ CsJ(TI). 

  

 

ʃʠʪʝʨʘʪʫʨʘ 
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ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʠʙʦʨʘʭ ʛʝʥʝʨʠʨʫʶʱʠʭ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʫʯʝʥʠʝ ʦʙ ʵʣʝʢʪʨʠʯʝʩʪʚʝ ʠʤʝʝʪ ʩʦʚʝʨʰʝʥʥʦ ʬʝʥʦʤʝʥʦʣʦʛʠʯʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʦʙʲʷʩʥʝʥʠʷ ʩʘʤʦʡ ʧʨʠʨʦʜʳ ʧʨʝʜʤʝʪʘ 

ʠʟʫʯʝʥʠʷ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʡʩʷ ʣʠʰʴ ʦʧʠʩʘʥʠʝʤ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ. ʀʥʞʝʥʝʨʥʳʡ ʧʦʜʭʦʜ, 

ʚ ʨʘʟʨʝʰʝʥʠʠ ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʠ ʨʝʘʣʠʩʪʠʯʥʦ-ʧʨʘʢʪʠʯʥʳʡ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ 

ʘʙʩʪʨʘʛʠʨʫʝʤʦʩʪʴ ʦʪ ʦʪʩʫʪʩʪʚʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʥʘʩʪʘʠʚʘʶʱʠʡ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʙʥʘʨʫʞʝʥʠʝ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʵʣʝʢʪʨʠʯʝʩʪʚʘ [1,2,3,4] ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʚʝʯʘʝʪ ʪʘʢʦʤʫ ʠʥʞʝʥʝʨʥʦʤʫ ʚʟʛʣʷʜʫ ʥʘ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ.  

ʅʘʧʨʠʤʝʨ, ʩʦʚʨʝʤʝʥʥʘʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʪʨʘʢʪʫʝʪ ʠʜʝʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ ʥʝʟʘʚʠʩʷʱʠʡ ʦʪ ʥʘʛʨʫʟʢʠ. ʇʨʠ ʵʪʦʤ ʩʘʤʦ ʧʦʥʷʪʠʝ ʥʘʛʨʫʟʢʠ 

ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ï ʪʦʢʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʮʝʧʠ ʢʘʢ ʝʛʦ ʧʨʠʝʤʥʠʢʘ. ɺʚʝʜʝʥʠʝ ʞʝ ʪʘʢʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ ʥʘʧʨʷʞʝʥʠʝ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʨʝʘʣʴʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ, ʩʧʦʩʦʙʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʝʛʦ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ ʣʠʥʝʡʥʦʤ ʝʛʦ ʩʥʠʞʝʥʠʠ ʧʨʠ ʨʦʩʪʝ ʥʘʛʨʫʟʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʥʠʞʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʨʝʘʣʴʥʦʤ ʠʩʪʦʯʥʠʢʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠ ʨʦʩʪʝ ʧʦʜʘʚʘʝʤʦʡ ʥʘ ʥʝʛʦ 

ʥʘʛʨʫʟʢʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʝʥʦʤʝʥʦʚé 

ʆʙʥʘʨʫʞʝʥʥʘʷ ʚ 1820 ʛʦʜʫ ʕʨʩʪʝʜʦʤ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʠʣʦ ʩʦʙʦʡ ʮʝʣʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʵʬʬʝʢʪ ʪʘʢʞʝ ʩʪʨʦʛʦ ʣʝʞʠʪ ʚ ʨʘʤʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʥʘʤʠ 

ʬʝʥʦʤʝʥʦʣʦʛʠʯʥʦʛʦ ʧʦʜʭʦʜʘ ʫʯʝʥʠʷ ʦʙ ʵʣʝʢʪʨʠʯʝʩʪʚʝ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ. ʀʥʞʝʥʝʨʥʘʷ ʤʳʩʣʴ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʦʟʚʦʣʠʣʘ, ʠʩʧʦʣʴʟʫʷ ʧʦʜʦʙʥʳʡ 

ʧʝʨʝʯʝʥʴ ʦʙʥʘʨʫʞʝʥʥʳʭ ʵʬʬʝʢʪʦʚ, ʬʝʥʦʤʝʥʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʨʘʙʦʪʘʪʴ ʠ 

ʚʥʝʜʨʠʪʴ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ, 

ʧʨʠʟʚʘʥʥʳʭ ʨʝʰʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʦʧʨʦʩʳ, ʢʘʢ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ, ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʝʛʦ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ.  

ʆʜʥʘʢʦ, ʚʩʷ ʵʪʘ ʨʘʜʫʞʥʘʷ ʢʘʨʪʠʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʨʘʩʩʳʧʘʝʪʩʷ ʧʨʘʭʦʤ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʝʤʥʠʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʙʦʨʦʚ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʨʦʮʝʩʩʳ. ʇʨʠʙʦʨʳ ʩʧʦʩʦʙʥʳʝ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʠʤʝʶʱʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʷʜ ʬʝʥʦʤʝʥʦʣʦʛʠʯʥʳʭ ʵʬʬʝʢʪʦʚ ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ 

ʚʳʧʘʜʘʶʱʠʭ ʟʘ ʧʨʠʚʳʯʥʳʝ ʨʘʤʢʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ, ʥʦ ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ 

ʦʙʲʷʩʥʷʶʱʠʭʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ʇʦʜʦʙʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʪʝʢʘʝʪ ʠʟ ʦʙʥʘʨʫʞʝʥʥʦʡ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʚ ʩʠʩʪʝʤʝ ʉʀ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ ɿʘʢʦʥʦʤ ʆʤʘ, ʘ ʚʝʣʠʯʠʥʳ 

ʦʪʢʣʦʥʝʥʠʡ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʛʝʥʝʨʠʨʦʚʘʥʠʷ. 

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʚʚʦʜʘ ʚ ʚʳʨʘʞʝʥʠʷ ɿʘʢʦʥʘ ʆʤʘ, ʢʘʢ ʜʣʷ ʧʦʣʥʦʡ ʮʝʧʠ, ʪʘʢ ʠ ʜʣʷ ʝʛʦ 

ʚʳʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 
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ʩʚʦʡʩʪʚʘ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʠʚʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʛʝʥʝʨʠʨʫʝʤʳʭ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ʂʘʢ ʧʨʷʤʦʝ ʩʣʝʜʩʪʚʠʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʥʝʩʝʥʠʷ ʢʦʨʨʝʢʪʠʚʦʚ ʚ ʥʝʢʦʪʦʨʳʝ ʫʩʪʦʷʚʰʠʝʩʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʨʝʯʴ ʠʜʸʪ ʦʙ ʵʬʬʝʢʪʝ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʨʝʘʣʴʥʦʤ ʠʩʪʦʯʥʠʢʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʧʨʠ ʨʦʩʪʝ 

ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʥʝʤʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʧʨʝʜʣʘʛʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ ʦʙʦʩʥʦʚʘʥʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ, ʚ ʢʘʢʦʤ ʢʘʯʝʩʪʚʝ ʤʦʞʥʦ ʥʘ ʥʝʝ 

ʧʦʣʘʛʘʪʴʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʨʦʮʝʩʩʦʚ? ʃʝʛʢʦ ʧʦʢʘʟʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʯʪʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʝʣʠʯʠʥʫ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ, ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʠʩʪʦʯʥʠʢʝ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʠʪʘʥʠʷ ʧʨʠʙʦʨʘ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʧʨʦʮʝʩʩ, ʷʚʣʷʝʪʩʷ ʥʝ ʚʝʣʠʯʠʥʘ ʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʘʤʦʛʦ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʨʦʮʝʩʩʘ! ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʛʝʥʝʨʠʨʦʚʘʥʠʷ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʙʦʨʦʤ, ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ, 

ʥʝʧʦʩʪʠʞʠʤʳʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʬʝʥʦʤʝʥ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ 

ʦʪʩʫʪʩʪʚʠʝʤ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʠʩʪʦʯʥʠʢʝ, ʙʦʣʝʝ ʪʦʛʦ, ʚʦʟʨʘʩʪʘʥʠʝ ʧʠʪʘʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. 

ɼʘʣʝʝ, ʜʣʷ ʦʙʱʝʛʦ ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ ʷʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʥʝʢʦʪʦʨʳʤ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʨʦʮʝʩʩʳ. 

 ɻʝʥʝʨʠʨʫʶʱʠʡ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʠʙʦʨ ʩʧʦʩʦʙʝʥ 

ʩʦʟʜʘʚʘʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʧʦ ʟʥʘʢʫ ʚʦʟʜʝʡʩʪʚʠʷ, ʩʪʨʫʢʪʫʨʠʨʫʶʱʝʝ ʠ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʝ. 

ʉʪʨʫʢʪʫʨʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʣʫʯʝʥʠʝʤ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʝ, ʦʙʨʘʪʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʦʛʣʦʱʝʥʠʷ ʠʟ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʠʤʝʶʱʝʡ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʧʨʠʨʦʜʫ. ʂʘʞʜʦʤʫ ʠʟ ʦʧʠʩʘʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʘʨʘʢʪʝʨʥʘʷ ʢʘʨʪʠʥʘ ʧʨʠʙʦʨʥʦʛʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ. ʉʚʷʟʴ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʚʠʜʥʦʡ ʧʨʠ ʘʥʘʣʠʟʝ ʭʘʨʘʢʪʝʨʘ ʚʣʠʷʥʠʷ ʥʘ ʨʝʮʝʧʪʦʨʳ. ʀʟʤʝʥʝʥʠʝ ʵʥʪʨʦʧʠʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʜʥʦʟʥʘʯʥʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘʠʙʦʣʝʝ ʢʨʘʩʥʦʨʝʯʠʚʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʇʨʠʨʦʜʝ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨ 

ʧʦʩʣʝʜʩʪʚʠʡ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʧʦʩʦʙʥʳ ʠʟʤʝʥʷʪʴ 

ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʠʤʝʨ, ʜʠʩʧʝʨʩʠʶ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʩʪʝʧʝʥʴ ʠʭ ʩʣʫʯʘʡʥʦʩʪʠ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʥʝʦʩʧʦʨʠʤʳʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʚ ʧʦʣʴʟʫ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ. ɺ ʩʠʣʫ ʵʪʦʛʦ, ʠʤʝʥʥʦ, ʩʣʫʯʘʡʥʳʝ 

ʧʨʦʮʝʩʩʳ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʦʟʜʝʡʩʪʚʠʷʤ ʜʘʥʥʦʛʦ ʪʠʧʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʘ ʠʭ ʦʩʥʦʚʝ ʝʜʠʥʳʝ ʩʪʘʥʜʘʨʪʳ ʨʝʮʝʧʪʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

[5]. 

ʊʘʙʣʠʮʘ 1. 
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 1,83 

 1,75 

 2,41 

 2,00 

 2,29 

 2,18 

 

0,062 

0,142 

0,092 

0,050 

0,066 

0,530 

0,060 

 

 

ʅʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʤʝʨʳ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʡ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʨʠʨʦʜʳ ʦʙʦʠʭ ʟʥʘʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʦʨʘ 

ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ. ʆʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʠʧʠʯʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʋʚʝʣʠʯʝʥʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ ʨʝʮʝʧʪʦʨʘ, 

ʫʤʝʥʴʰʝʥʠʝ ʩʪʝʧʝʥʠ ʭʘʦʪʠʯʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʚʳʨʘʞʝʥʦ ʚ ʩʥʠʞʝʥʠʠ ʨʘʟʙʨʦʩʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ 

ʜʘʥʥʳʭ ï ʜʠʩʧʝʨʩʠʠ, ʨʠʩʫʥʦʢ 1. ʆʙʨʘʪʥʦʝ ʷʚʣʝʥʠʝ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʭʘʦʩʘ ʚ ʨʝʮʝʧʪʦʨʝ - ʫʚʝʣʠʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ 

ʧʘʨʘʤʝʪʨʘ, ʨʠʩʫʥʦʢ 2. ɼʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʥʝʨʘʪʦʨʘ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ çʅɻʂ-ɺɽɻɸè. 

 
 

ʈʠʩ. 1. ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʩʦʙʳʪʠʡ - ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ 

ʥʘʙʦʨʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ, ʧʘʨʘʤʝʪʨ 

ʦʙʨʘʪʥʳʡ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʛʝʥʝʨʠʨʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ çʅɻʂ-ɺɽɻɸè.  

 

ʈʘʥʝʝ ʦʧʠʩʘʥʥʳʝ ʬʝʥʦʤʝʥʳ ʨʘʙʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ ʛʝʥʝʨʠʨʫʶʱʝʛʦ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ (ʅʀʇ) ʚʳʨʘʞʝʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʧʘʨʘʤʝʪʨʘ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʠʩʪʦʯʥʠʢʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʦʪ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʥʘʛʨʫʟʢʠ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠʤʝʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʩʪʠ ʷʚʣʝʥʠʷ. ɼʘʣʝʝ ʜʣʷ ʢʨʘʪʢʦʩʪʠ 

ʙʫʜʠʤ ʥʘʟʳʚʘʪʴ ʵʪʦʪ ʵʬʬʝʢʪ ï çʵʬʬʝʢʪʦʤ ʥʘʛʨʫʟʢʠè (ʕʅ). ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʕʅ 

ʚʦʟʥʠʢʘʝʪ ʪʦʣʴʢʦ ʚ ʤʦʤʝʥʪ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ çʅɻʂ-ɺɽɻɸè ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʠʩʫʥʢʫ 2, ʪʦ 

ʝʩʪʴ, ʚ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʤ ʚʝʱʝʩʪʚʦ ʨʝʮʝʧʪʦʨʘ ʨʝʞʠʤʝ. ʕʪʦʪ ʨʝʞʠʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʣʦʢʘʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʵʥʪʨʦʧʠʠ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʅʀʇ ʜʘʥʥʦʛʦ ʟʥʘʢʘ. ʇʦʧʳʪʘʝʤʩʷ ʩ ʧʦʟʠʮʠʠ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦʧʠʩʘʪʴ ʵʪʦ 
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ʷʚʣʝʥʠʝ. ʋʚʝʣʠʯʝʥʠʝ ʵʥʪʨʦʧʠʠ ʩʨʝʜʳ, ʠʣʠ ʧʦʪʝʨʷ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʦʪʪʦʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʣʦʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠʤʝʥʥʦ ʦʪʪʦʢ 

ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʶʱʠʡ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʳʟʳʚʘʝʪ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʝ 

ʧʨʠʙʦʨʘ çʅɻʂ-ɺɽɻɸè ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʦʪʣʠʯʘʶʱʠʭʩʷ ʩʚʦʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʪ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʉʣʝʜʫʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʦʪʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʬʦʨʤʠʨʫʝʪ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ï ʵʣʝʢʪʨʦʥʦʚ. ʊʘʢʠʝ çʠʟʤʝʥʝʥʥʳʝè ʥʦʩʠʪʝʣʠ ʟʘʨʷʜʘ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ 

ʦʪʣʠʯʠʡ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʦʩʠʪʝʣʠ ʟʘʨʷʜʘ ʩ 

ʠʟʤʝʥʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ʊʘʢʦʡ ʚʳʚʦʜ ʙʳʣ ʩʜʝʣʘʥ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɺ ʯʸʤ 

ʟʘʢʣʶʯʘʶʪʩʷ ʵʪʠ ʦʪʣʠʯʠʷ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ? ʏʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʠ ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ 

ʚʦʧʨʦʩʳ ʧʨʝʜʩʪʦʷʣʦ ʧʨʦʚʝʩʪʠ ʨʫʪʠʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʢʦʪʦʨʳʝ, ʚʧʨʦʯʝʤ, ʝʱʸ 

ʜʘʣʝʢʠ ʦʪ ʟʘʚʝʨʰʝʥʠʷ. ʆʜʥʘʢʦ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʪʨʘʢʪʦʚʘʪʴ 

ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʕʅ ʠ ʨʷʜ ʜʨʫʛʠʭ ʵʬʬʝʢʪʦʚ.  

 
 

 

ʈʠʩ. 2. ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʩʦʙʳʪʠʡ - ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ 

ʥʘʙʦʨʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ, ʧʘʨʘʤʝʪʨ 

ʦʙʨʘʪʥʳʡ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʛʝʥʝʨʠʨʦʚʘʥʠʷ 

ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ çʅɻʂ-ɺɽɻɸè. 

 

ɻʣʘʚʥʳʤ ʚʳʚʦʜʦʤ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ, ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʛʝʥʝʨʘʪʦʨʘ 

ʅʀʇ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʦʪ 

ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʙʦʣʴʰʝʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʩʣʝʜʫʝʪ 

ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ (ɼʕɼʉ). ʋʜʘʣʦʩʴ 

ʫʩʪʘʥʦʚʠʪʴ, ʩʪʝʧʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʅʀʇ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʝ ʥʘʛʨʫʟʢʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʩ ʠʟʤʝʥʝʥʥʳʤʠ, ʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝ ɼʕɼʉ, ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʧʦʩʦʙʥʦʡ 

ʧʨʝʚʟʦʡʪʠ ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. ʏʪʦ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ? ʂʘʢ ʤʠʥʠʤʫʤ, 

ʩʣʝʜʫʝʪ ʦʜʥʦʟʥʘʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʝʟʘʚʠʩʷʱʝʛʦ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʘ ʢʘʢ ʤʘʢʩʠʤʫʤ, ʧʦʟʚʦʣʠʪ 
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ʨʘʟʨʘʙʦʪʘʪʴ ʘʚʪʦʥʦʤʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʪʦʧʣʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ. ʇʦʜʦʙʥʳʡ ʚʳʚʦʜ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʪʝʢʘʝʪ ʠʟ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ, ʚʳʰʝ 

ʦʧʠʩʘʥʥʦʛʦ, ʤʝʪʦʜʘ ʨʝʮʝʧʪʠʨʦʚʘʥʠʷ ʅʀʇ ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʠʙʦʨ, ʛʝʥʝʨʠʨʫʶʱʠʡ 

ʜʘʥʥʳʡ ʚʠʜ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠ ʧʦʣʫʯʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ, ʦʙʣʘʜʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʘʥʘʣʦʛʠʯʥʳʡ ʧʘʨʘʤʝʪʨ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, 

ʢʘʢ ʧʦʢʘʟʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʠʟʚʝʩʪʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ ʠ 

ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʙʣʘʜʘʶʱʠʝ ʬʦʥʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʆʧʳʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʧʦʣʫʯʝʥʠʝ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʠʟʤʝʥʝʥʥʳʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʦʙʣʘʜʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ 

ʙʝʟʪʦʧʣʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ɸɹʀʕ). ɹʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʯʝʤ ʟʥʘʯʠʪʝʣʴʥʝʝ 

ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʭ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʪʝʤ ʤʝʥʝʝ ʩʪʘʙʠʣʴʥʘ ʨʘʙʦʪʘ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ ʚ ʨʝʞʠʤʝ ɸɹʀʕ. 

ʇʦʥʷʪʴ ʧʦʯʝʤʫ ʠʤʝʝʪ ʤʝʩʪʦ ʧʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʧʦʟʚʦʣʠʣʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ 

ʨʝʮʝʧʪʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʩʧʝʨʩʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ. ʊʘʢʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʦ ʚʨʝʤʝʥʠ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʝʛʦ ʟʥʘʢ. ɿʘʙʝʛʘʷ ʚʧʝʨʝʜ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʠʤʝʥʥʦ, ʩʤʝʥʘ ʟʥʘʢʘ 

ʭʘʨʘʢʪʝʨʘ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʷʚʠʣʦʩʴ ʧʨʠʯʠʥʦʡ ʦʪʩʫʪʩʪʚʠʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʛʝʥʝʨʠʨʫʶʱʠʭ ʧʨʠʙʦʨʦʚ ʚ ʨʝʞʠʤʝ ɸɹʀʕ.  

ʊʘʢ, ʨʠʩʫʥʦʢ 3 ʛʨʘʬʠʯʝʩʢʠ ʧʦʢʘʟʳʚʘʝʪ ʦʜʠʥ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ 

ʭʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʅʀʇ ʥʘ ʠʩʧʦʣʴʟʫʝʤʳʡ ʨʝʮʝʧʪʦʨ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ɸɹʀʕ. ɻʨʘʬʠʢ ʨʘʟʙʠʪ ʥʘ ʰʝʩʪʴ ʫʯʘʩʪʢʦʚ, ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ çʅɻʂ-ɺɽɻɸè. 

ʋʯʘʩʪʦʢ 1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʥʫ, ʪʦ ʝʩʪʴ, ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʛʝʥʝʨʠʨʫʶʱʠʡ ʅʀʇ ʧʨʠʙʦʨ ʙʳʣ 

ʚʳʢʣʶʯʝʥ. ʅʘ ʫʯʘʩʪʢʝ 2 ʧʨʠʙʦʨ çʅɻʂ-ɺɽɻɸè ʬʫʥʢʮʠʦʥʠʨʦʚʘʣ ʚʥʝ ʨʝʞʠʤʘ ɸɹʀʕ, ʥʦʩʠʪʝʣʠ 

ʟʘʨʷʜʘ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʝ ʧʦʜʘʚʘʣʠʩʴ ʚ ʧʠʪʘʶʱʫʶ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ ʧʨʠʙʦʨʘ, ʘ ʣʦʢʘʣʠʟʦʚʳʚʘʣʠʩʴ ʚʥʫʪʨʠ ʮʝʧʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ 

çʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʟʘʪʚʦʨʘè, ʪʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʦʣʠʨʦʚʘʪʴ ʥʦʩʠʪʝʣʠ ʟʘʨʷʜʘ ʩ 

ʠʟʤʝʥʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʪ ʧʠʪʘʶʱʠʭ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ ʥʦʩʠʪʝʣʝʡ 

ʟʘʨʷʜʘ. ʋʯʘʩʪʦʢ 3 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʙʦʪʝ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ ʚ ʨʝʞʠʤʝ ɸɹʀʕ. 4-ʪʳʡ 

ʫʯʘʩʪʦʢ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʡ ʩʙʦʡ ʨʘʙʦʪʳ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ. 

ʋʯʘʩʪʦʢ 5 ï ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ ʚʢʣʶʯʝʥʠʝ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ ʚ ʨʝʞʠʤʝ ɸɹʀʕ. 6-

ʪʦʡ ʫʯʘʩʪʦʢ ʧʦʚʪʦʨʥʳʡ ʩʙʦʡ ʨʘʙʦʪʳ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ ʚ ʨʝʞʠʤʝ ɸɹʀʕ ʠ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʬʦʥʦʚʳʡ ʧʘʨʘʤʝʪʨ ʚʥʝʰʥʝʛʦ ʚʣʠʷʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʧʨʠʙʦʨʘ çʅɻʂ-

ɺɽɻɸè ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʙʦʷ, ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ 

ɸɹʀʕ. 

 



117 

 

 

ʈʠʩ. 3. ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʩʦʙʳʪʠʡ - ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ 

ʥʘʙʦʨʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ, ʧʘʨʘʤʝʪʨ 

ʦʙʨʘʪʥʳʡ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥʳ ʫʯʘʩʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʋʯʘʩʪʦʢ 3 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʝʥʝʨʠʨʦʚʘʥʠʶ ʅʀʇ ʧʨʠʙʦʨʘ çʅɻʂ-ɺɽɻɸè ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʚ ʨʝʞʠʤʝ ɸɹʀʕ. 

 

ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ ʚʥʝʰʥʝʛʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʝʮʝʧʪʦʨ ʩʦ ʩʪʦʨʦʥʳ 

ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ çʅɻʂ-ɺɽɻɸè ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʧʨʠʯʠʥʳ ʦʪʩʫʪʩʪʚʠʷ ʝʛʦ 

ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ.  

ʀʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʦʨʘ ʜʝʪʝʢʪʦʨ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʯʝʪʯʠʢʘ ɻʝʡʛʝʨʘ ʉʀ-8ɹ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʩʢʦʨʦʩʪʴʶ ʩʯʝʪʘ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʨʦʚʥʶ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʤʦʡ ʥʘ 

ʝʸ ʦʩʥʦʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʧʦʟʚʦʣʷʶ ʩʫʜʠʪʴ ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʅʀʇ ʠ ʦ ʟʥʘʢʝ ʝʛʦ ʚʥʝʰʥʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʝʮʝʧʪʦʨ.  

ɺʳʰʝ ʫʞʝ ʦʪʤʝʯʘʣʘʩʴ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʥʝʰʥʝʝ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʙʳʣʠ 

ʜʘʥʳ ʪʠʧʠʯʥʳʝ ʧʨʠʤʝʨʳ ʨʝʘʢʮʠʠ ʨʝʮʝʧʪʦʨʘ. ʉʝʡʯʘʩ ʥʘʤ ʧʨʝʜʩʪʦʠʪ ʦʮʝʥʠʪʴ ʚʥʝʰʥʝʝ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʙʦʨʘ çʅɻʂ-ɺɽɻɸè ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ, ʧʦ ʫʯʘʩʪʢʘʤ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ. ʈʠʩʫʥʦʢ 3, ʪʘʙʣʠʮʘ 1. ʊʘʢ, ʫʯʘʩʪʦʢ 2 ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʨʝʘʢʮʠʶ ʨʝʮʝʧʪʦʨʘ ʥʘ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʨʠʨʦʜʳ, ʬʦʨʤʠʨʫʝʤʦʝ ʛʝʥʝʨʘʪʦʨʦʤ ʅʀʇ çʅɻʂ-ɺɽɻɸè, ʪʦʣʴʢʦ ʪʘʢʠʝ 

ʧʨʦʮʝʩʩʳ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʞʠʤʘ ɸɹʀʕ 

ʠʟʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʥʦʩʠʪʝʣʷ ʟʘʨʷʜʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʛʝʥʝʨʠʨʫʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʦʙʥʘʨʫʞʠʚʘʝʤ ʥʘ ʬʦʥʝ ʩʦʢʨʘʱʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʝʟʫʩʣʦʚʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʨʦʩʪʘ ʵʥʪʨʦʧʠʠ ʨʝʮʝʧʪʦʨʘ. ʕʪʦ 

ʢʣʘʩʩʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʨʝʮʝʧʪʦʨʘ ʥʘ ʧʨʝʜʣʦʞʝʥʥʦʝ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʨʠʨʦʜʳ. ɼʘʣʝʝ, ʚ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʨʘʙʦʪʘ 

ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʚ ʨʝʞʠʤ ɸɹʀʕ. ʈʝʘʢʮʠʷ ʨʝʮʝʧʪʦʨʘ ʥʝ 

ʟʘʩʪʘʚʠʣʘ ʩʝʙʷ ʞʜʘʪʴ, ʥʘ ʫʯʘʩʪʢʝ 3, ʦʙʥʘʨʫʞʠʚʘʝʤ ʩʦʢʨʘʱʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʪʦʢʝ ʚ ʩʠʩʪʝʤʫ, ʛʝʥʝʨʠʨʫʶʱʫʶ ʅʀʇ ʚ ʨʝʞʠʤʝ ɸɹʀʕ, ʥʝʢʦʪʦʨʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʘʷ ʨʝʘʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʘ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ 

ʥʘʢʦʧʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʴʶ ʚʦʟʙʫʞʜʝʥʠʷ ʛʝʥʝʨʘʪʦʨʘ çʅɻʂ-ɺɽɻɸè 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʷʚʣʷʶʱʝʡʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʝʨʪʦʡ ʝʛʦ ʨʘʙʦʪʳ ʚ ʵʪʦʤ 

ʨʝʞʠʤʝ. ʉʣʝʜʫʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦʪ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʡ ʧʨʦʮʝʩʩ, ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ, ʜʦʣʞʝʥ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʠʟʙʝʞʥʦʤʫ 

ʩʥʠʞʝʥʠʶ ʚʝʣʠʯʠʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʠ ʧʦʪʝʨʠ ʠʤʠ ʥʝʦʙʭʦʜʠʤʦʡ 
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ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʚ ʮʝʧʠ ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ 

ʧʨʦʠʩʭʦʜʷʱʝʡ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʷʚʣʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ɸɹʀʕ. ʆʙʱʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʣʞʥʦ ʩʪʘʪʴ 

ʧʨʝʢʨʘʱʝʥʠʝ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ ʚ ʨʝʞʠʤʝ ɸɹʀʕ, ʯʪʦ ʤʳ ʠ ʥʘʙʣʶʜʘʝʤ ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ. 

ʆʯʝʚʠʜʥʦ, ʯʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʝʤʳʡ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʥʦʩʠʪʝʣʷ ʟʘʨʷʜʘ, ʪʝʤ ʙʳʩʪʨʝʝ ʙʫʜʝʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʛʝʥʝʨʠʨʫʶʱʝʛʦ 

ʧʨʠʙʦʨʘ çʧʘʨʘʟʠʪʥʘʷè ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɼʘʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʙʳʣʠ 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʕʪʫ ʚʝʨʩʠʶ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʨʝʞʠʤʘ 

ɸɹʀʕ ʢʨʘʩʥʦʨʝʯʠʚʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʯʘʩʪʦʢ 4, ʥʘ ʥʝʤ ʚʠʜʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʝʛʦ ʚʥʝʰʥʝʛʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʦʮʝʩʩ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʨʝʮʝʧʪʦʨʘ. ʂʦʥʩʪʘʪʠʨʫʝʤ ʬʘʢʪ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʳʭʦʜʘ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʧʨʠʙʦʨʘ ʠʟ ʨʝʞʠʤʘ 

ɸɹʀʕ ʨʝʮʝʧʪʦʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʠʩʪʝʤʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʠ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʨʠʨʦʜʳ. ʌʘʢʪʠʯʝʩʢʠ ʫʯʘʩʪʦʢ 4 ʤʳ ʤʦʞʝʤ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʞʜʫʱʠʡ ʨʝʞʠʤ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʝʨʝʠʟʣʫʯʝʥʠʷ ʥʘʢʦʧʠʚʰʝʡʩʷ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ.  

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʫʯʘʩʪʦʢ 5, ʧʦʢʘʟʳʚʘʝʪ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ 

ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʅʀʇ ʚ ʨʝʞʠʤʝ ɸɹʀʕ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʚʦʟʚʨʘʱʝʥʠʝ ʪʨʝʙʫʝʤʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ. ʆʜʥʘʢʦ, ʟʘʧʘʩ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʙʳʣ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ ʨʘʙʦʪʳ 

ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʧʨʠʙʦʨʘ ʥʝ ʟʘʩʪʘʚʠʣʦ ʩʝʙʷ ʜʦʣʛʦ ʞʜʘʪʴ, ʫʯʘʩʪʦʢ 6. ʃʝʛʢʦ ʧʨʦʩʣʝʜʠʪʴ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʫʯʘʩʪʢʘ 6 ʧʦʚʪʦʨʝʥʠʝ ʩʠʪʫʘʮʠʠ ʩ ʫʯʘʩʪʢʦʤ 4, ʘʥʘʣʦʛʠʯʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ï ʩʣʝʜʩʪʚʠʝ 

ʧʨʠʩʫʪʩʪʚʠʷ ʠʟʣʠʰʢʦʚ ʥʘʢʦʧʠʚʰʝʡʩʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʚ ʜʘʥʥʦʡ 

ʩʠʪʫʘʮʠʠ ʟʘʛʣʫʰʘʝʪ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʩ ʪʨʝʙʫʝʤʦʡ ʚʝʣʠʯʠʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʌʘʢʪʠʯʝʩʢʠ ʫʯʘʩʪʦʢ 4 ʠ ʥʘʯʘʣʦ 6-ʛʦ ʫʯʘʩʪʢʘ ʧʦʣʥʦʩʪʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʮʝʩʩʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʥʘ ʨʠʩʫʥʢʝ 1, ʧʦʜʦʙʥʳʝ ʘʥʘʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʚʳʨʘʙʦʪʘʪʴ ʦʙʱʠʝ ʢʨʠʪʝʨʠʠ ʚ ʦʮʝʥʢʘʭ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʚʝʱʝʩʪʚʦ ʨʝʮʝʧʪʦʨʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʝʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ 

ʧʨʘʢʪʠʢʝ.  

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʫʪʚʝʨʞʜʘʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 

ʦʪʚʦʜʘ ʠʟ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʅʀʇ ʧʨʠʙʦʨʘ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʚ ʨʝʞʠʤʝ 

ɸɹʀʕ, ʥʘʢʘʧʣʠʚʘʶʱʝʡʩʷ ʚ ʥʝʡ ʩʪʨʫʢʪʫʨʥʦʡ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʝʭʥʦʣʦʛʠʷ 

ʧʦʜʦʙʥʦʛʦ ʦʪʚʦʜʘ ʠʟ ʮʝʧʠ çʧʘʨʘʟʠʪʥʦʡè ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʚʦʜʠʪʩʷ ʢ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʜʚʦʡʥʦʛʦ ʛʝʥʝʨʠʨʦʚʘʥʠʷ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʛʝʥʝʨʠʨʫʶʱʠʭ ʅʀʇ ʧʨʠʙʦʨʦʚ, ʦʜʠʥ ʠʟ 

ʢʦʪʦʨʳʭ ʛʝʥʝʨʠʨʫʝʪ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʠʡ ʨʝʞʠʤ, ʧʨʦʠʟʚʦʜʷʱʠʡ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʪʨʝʙʫʝʤʳʭ ʩʚʦʡʩʪʚ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ, ʩʪʦʣʴ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʝʞʠʤʘ ɸɹʀʕ, ʘ 

ʜʨʫʛʦʡ ʠʟʣʫʯʘʝʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʙʦʪʳ çʧʘʨʘʟʠʪʥʳʝè 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʟʣʠʰʢʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʭʦʜʠʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ɸɹʀʕ ʩ ʤʘʣʦʡ 

ʤʦʱʥʦʩʪʴʶ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʦʪʨʝʙʣʝʥʠʝ ʛʝʥʝʨʘʪʦʨʘ ʅʀʇ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʚ ʨʝʞʠʤʝ ɸɹʀʕ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 150 ʤʠʢʨʦʘʤʧʝʨ, ʦʧʨʝʜʝʣʠʪʴ ʞʝ 

ʚʳʨʘʙʘʪʳʚʘʝʤʫʶ ʧʨʠʙʦʨʦʤ ʤʦʱʥʦʩʪʴ ʩʣʦʞʥʦ, ʫʯʠʪʳʚʘʷ ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʩ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ ʧʦʜʦʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʜʥʘʢʦ, ʦʮʝʥʠʚʘʷ ʩʢʦʨʦʩʪʴ ʟʘʨʷʜʢʠ ʧʠʪʘʶʱʝʡ 

ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʝʸ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʢʦʣʦ 500 ʤʠʣʣʠʘʤʧʝʨ. 

ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʠʟʚʘʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʴʰʠʝ ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʤʦʱʥʦʩʪʠ, 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʣʦʞʥʦʩʪʝʡ ʚʳʨʘʞʘʶʱʠʭʩʷ ʚ 

ʦʪʩʫʪʩʪʚʠʠ ʩʪʘʙʠʣʴʥʦʡ ʩʠʥʭʨʦʥʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʜʚʦʡʥʦʛʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʛʝʥʝʨʠʨʦʚʘʥʠʷ, ʟʜʝʩʴ ʝʱʸ ʧʨʝʜʩʪʦʷʪ ʠʩʩʣʝʜʦʚʘʥʠʷé  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʨʘʩʰʠʨʷʝʪ ʧʝʨʝʯʝʥʴ 

ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘ ʠʭ ʦʩʥʦʚʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʝʜʦʩʪʫʧʥʳʝ 
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ʨʘʥʝʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʬʝʨʘʭ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪ ʧʝʨʝʜʘʯʠ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʜʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ ʜʘʞʝ ʧʨʝʜʩʪʘʚʠʪʴ ʠʤʝʶʱʠʝʩʷ ʥʘ ʵʪʦʤ ʧʫʪʠ 

ʩʣʦʞʥʦʩʪʠ. ʆʜʥʘʢʦ, ʥʝ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ 

ʩʝʙʷ ʙʝʩʧʦʤʦʱʥʦʛʦ ʧʫʪʥʠʢʘ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʟʘʙʣʫʜʠʚʰʝʛʦʩʷ ʚ ʙʝʩʯʠʩʣʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʥʝʦʙʲʷʩʥʠʤʳʭ ʬʘʢʪʦʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʝʧʦʜʪʚʝʨʞʜʸʥʥʳʭ ʪʝʦʨʠʡ. ʅʝʪ, ʩʣʦʞʥʦʩʪʴ 

ʧʨʦʙʣʝʤʳ ʥʝ ʦʟʥʘʯʘʝʪ ʥʘʰʫ ʙʝʩʧʦʤʦʱʥʦʩʪʴ ʧʝʨʝʜ ʥʝʡ. ʆʪʩʫʪʩʪʚʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʛʦʚʦʨʦʤ ʚ ʦʙʱʝʥʘʫʯʥʦʤ ʥʝʧʨʠʟʥʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʚ 

ʥʘʟʚʘʥʥʦʡ ʦʙʣʘʩʪʠ.  
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ʆʊ ʏɽɻʆ ʀ ʂɸʂ ɿɸɺʀʉʀʊ ʉʈɽɼʅʗʗ ʉʂʆʈʆʉʊʔ ɼʆʉʊʀɾɽʅʀʗ ʂʆʅʊɸʂʊɸ 

ʀɿʄɽʈʀʊɽʃʔʅʆɻʆ ʂʆʄʇʃɽʂʉɸ GRG-01M1 ʉ ʈɸɿʅʆʋɼɸʃɪʅʅʓʄʀ ʆɹʒɽʂʊɸʄʀ 

ʇʈʀ ʈɸɹʆʊɽ ʏɽʈɽɿ ʀʍ ʕʃɽʂʊʈʆʅʅʓɽ ʀɿʆɹʈɸɾɽʅʀʗ 

 

ɺ.ʊ. ʐʢʘʪʦʚ 

 

ʏʘʩʪʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ GRG, ʊʦʤʩʢ 

 

leo_1@inbox.ru 

 
ɺ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʚʘʞʥʳʡ ʚʦʧʨʦʩ, ʢʘʢʦʚ ʧʦʨʷʜʦʢ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ çʦʩʚʦʝʥʠʷè ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʪʜʝʣʷʶʱʝʛʦ ʩʘʤ ʦʙʲʝʢʪ ʦʪ ʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʠ ʨʘʙʦʪʝ 

ʦʧʝʨʘʪʦʨʘ ʩ ʪʦʥʢʦ ʧʦʣʝʚʳʤ (ʊʇ) ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ GRG-001M1 ʠ ʚ ʢʘʢʠʭ ʧʨʝʜʝʣʘʭ ʵʪʘ ʩʢʦʨʦʩʪʴ 

ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʩʢʦʨʦʩʪʠ çʦʩʚʦʝʥʠʷè ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ, ʥʝ 

ʪʦʣʴʢʦ ʩʚʦʡʩʪʚʘʤʠ ʩʨʝʜʳ, ʟʘʧʦʣʥʷʶʱʝʡ ʠʩʩʣʝʜʫʝʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʦ ʠ ʪʝʤʧʦʤ ʩʲʸʤʘ ʠʥʬʦʨʤʘʮʠʠ 

ʠʟʤʝʨʠʪʝʣʝʤ GRG-001M1, ʘ ʪʘʢʞʝ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʘʢʪʠʚʥʦʩʪʴʶ ʦʧʝʨʘʪʦʨʘ. ʊʘʢʠʝ ʦʪʚʝʪʳ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʝʩʴʤʘ ʫʜʘʣʸʥʥʳʤʠ ʢʦʩʤʠʯʝʩʢʠʤʠ ʪʝʣʘʤʠ: ʃʫʥʦʡ, ʄʘʨʩʦʤ, ʩʧʫʪʥʠʢʘʤʠ ʖʧʠʪʝʨʘ ʠ ʩʠʩʪʝʤʦʡ 

ʇʣʫʪʦʥʘ. ʆʢʘʟʘʣʦʩʴ ʪʘʢʞʝ, ʯʪʦ ʠʩʢʦʤʘʷ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ çʦʩʚʦʝʥʠʷè ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʙʦʣʴʰʠʭ ʫʜʘʣʝʥʠʷʭ 

ʩʚʷʟʘʥʘ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʠʟʤʝʨʠʪʝʣʝʤ ʠ ʦʙʲʝʢʪʦʤ ʢʘʢ V~ãS. ʀʟʦʙʨʘʞʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʦʣʫʯʝʥʳ 

ʠʟ ʘʨʭʠʚʦʚ NASA. ɺ ʜʨʫʛʠʭ, ʙʦʣʝʝ ʨʘʥʥʠʭ, ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʮʝʥʠʚʘʣʘʩʴ ʪʘ ʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʥʦ ʧʨʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʠ ʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʠ ʨʘʟʜʝʣʷʶʱʝʡ ʩʨʝʜʳ. 

 

ɺʚʝʜʝʥʠʝ. ʉʨʝʜʦʡ ʪʦʥʢʦ ʧʦʣʝʚʳʭ (ʊʇ) ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʌʠʟʠʯʝʩʢʠʡ ɺʘʢʫʫʤ 

(ʌɺ, ʩʪʘʨʦʝ ʥʘʟʚʘʥʠʝ - ʵʬʠʨ), ʢʦʪʦʨʳʡ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʚʝʩʪʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ: ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ Ů0 = 8,854*10
-12

 ʌ/ʤ,  ʤʘʛʥʠʪʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ɛ0 = 

1,26*10
-6

 ɻʥ/ʤ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ◓0 = 6,674*ɽ-11 ʅ*ʤ
2
*ʢʛ

-2
. ʕʥʮʠʢʣʦʧʝʜʠʷ 

çʌʠʟʠʢʘè. ʈʝʧʨʠʥʪʥʦʝ ʠʟʜʘʥʠʝ çʌʠʟʠʯʝʩʢʦʛʦ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʦʛʦ ʩʣʦʚʘʨʷè 1983 ʛʦʜʘ. 

ɹʦʣʴʰʘʷ ʨʦʩʩʠʡʩʢʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ, ʄ., 2003 ʛ. [1]. ʕʪʠ ʢʦʥʩʪʘʥʪʳ ʦʧʨʝʜʝʣʷʶʪ ʩʠʣʦʚʳʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʘʤʢʘʭ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʠʟʠʢʠ. ɼʣʷ 

ʪʘʢʦʛʦ ʪʠʧʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʝʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʤʫʱʝʥʠʡ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ C= 1/ ʈπʀπȟ̋ ̏̎̋̑̆̓̎̏  ςωωχωςȟτυψ ̋ Ⱦ̍̒ ̆̋.  
ʊʦʥʢʦ ʧʦʣʝʚʳʝ (ʊʇ) ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʜʘʣʴʥʝʡ ʟʦʥʝ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʲʝʢʪʦʚ, ʥʝ ʷʚʣʷʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ, ʘ, ʩʢʦʨʝʝ, ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ. 

ɼʣʷ ʪʘʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ  ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʤʫʱʝʥʠʷ ʥʘʧʨʷʤʫʶ ʥʝ ʧʨʠʚʷʟʘʥʘ ʢ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʉ. ʆʥʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ,  ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʪʘʢ ʠ 

ʚʳʰʝ ʦʙʱʝʧʨʠʥʷʪʦʡ ʧʨʝʜʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ.  

ɺ ʥʘʫʢʝ ʚʝʜʸʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʧʦʠʩʢ ʘʜʝʢʚʘʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʚ ʩʨʝʜʝ ʌɺ. ʅʘʧʨʠʤʝʨ, ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ ʨʘʙʦʪʳ ʗ.ʇ.ʊʝʨʣʝʮʢʦʛʦ 

[2], ʧʨʠʚʣʝʢʰʝʛʦ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʠʜʝʶ ʆʣʠʚʝʨʘ ʍʵʚʠʩʘʡʜʘ ʦʙ ʘʥʘʣʦʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʧʦʩʣʝʜʥʠʤ  ʚ 1893 ʛʦʜʫ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ, ʧʦʜʦʙʥʳʭ ʧʦ ʬʦʨʤʝ ʦʩʥʦʚʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʄʘʢʩʚʝʣʣʘ [3], ʥʦ ʩ ʜʨʫʛʠʤʠ 

ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʨʘʙʦʯʠʭ ʚʝʣʠʯʠʥ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʚ ʨʘʤʢʘʭ ʵʪʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝ ʦʙʦʡʪʠʩʴ 

ʙʝʟ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʫʧʨʫʛʦʩʪʠ ʌɺ.  

ɺ ʨʘʙʦʪʝ ʌ.ʌ.ɻʦʨʙʘʮʝʚʠʯʘ çʕʬʠʨʥʘʷ ʩʨʝʜʘ ʠ ʫʥʠʚʝʨʩʫʤè, ʉ-ʇʝʪʝʨʙʫʨʛ: ʀʟʜ-ʚʦ 

"ɸʃʔʌɸ ʐʊɸʄʇ", 2004, ʛʣ.6, [4], ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ŭ ʜʣʷ ʌɺ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ 

ʢʦʥʩʪʘʥʪʝ ɛ0 = 1,26*10
-6

 ʢʛ*ʤ/ʩĮ*AĮ, ʘ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʫʧʨʫʛʦʩʪʴ K, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ 

ʚʝʣʠʯʠʥʝ 4/Ů0 = 4,51763*10
11

 ʢʛ*ʤį/ʩώ*AĮ,  ʚʩʸ ʵʪʦ ʚ ʝʜʠʥʠʮʘʭ ʉʀ.  

ʊʦʛʜʘ, ʚ ʨʘʤʢʘʭ ʠʩʧʦʣʴʟʫʝʤʦʡ ʌ.ʌ.ɻʦʨʙʘʮʝʚʠʯʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʘʥʘʣʦʛʠʠ, ʧʦ 

ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ ʜʣʷ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ  ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʜʦʣʴʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʚ 

çʪʚʸʨʜʦʡè ʠ çʫʧʨʫʛʦʡè ʩʨʝʜʝ, V=ЍὑȾɿ  ȟ ʠʤʝʝʤ V=598783820 ʤ/ʩ, ʯʪʦ ʪʦʯʥʦ ʚʜʚʦʝ 
ʧʨʝʚʳʰʘʝʪ ʩʧʨʘʚʦʯʥʦʝ ʟʥʘʯʝʥʠʝ C.  ʍʦʪʷ ʵʪʦ ʠ ʦʯʝʚʠʜʥʦ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʤʥʦʞʠʪʝʣʷ 4 ʚ 

ʚʳʨʘʞʝʥʠʠ ʜʣʷ K. 
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ɺʨʷʜ ʣʠ ʫʧʦʤʷʥʫʪʘʷ ʢʨʘʩʠʚʘʷ, ʥʦ ʛʨʫʙʘʷ ʘʥʘʣʦʛʠʷ ʚʧʦʣʥʝ ʧʨʠʛʦʜʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʚ ʌɺ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʥʝ ʠʜʸʪ ʦ 

ʧʝʨʝʜʘʯʝ ʵʥʝʨʛʠʠ. ɼʘ ʠ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʥʘʣʠʯʠʝ ʙʝʟʫʩʣʦʚʥʳʭ çʢʦʥʩʪʘʥʪè ʧʨʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ çʦʩʚʦʝʥʠʠè ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʨʷʜ ʣʠ ʧʨʠʭʦʜʠʪʩʷ.  

ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʠ ʥʘ ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʧʣʦʪʥʦʩʪʠ ʌɺ, ʥʝʦʙʭʦʜʠʤʦʡ, ʥʘʨʷʜʫ ʩ 

ʝʛʦ ʫʧʨʫʛʦʩʪʴʶ, ʜʣʷ ʨʘʩʯʸʪʘ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ,  ʛʨʘʚʠʪʘʮʠʦʥʥʦ-

ʩʧʠʥʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ. ɺ ʨʘʙʦʪʝ ɼ.ʀ.ʄʝʥʜʝʣʝʝʚʘ [5] ʠʟ çʙʘʨʦʤʝʪʨʠʯʝʩʢʠʭè ʩʦʦʙʨʘʞʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʠʟ ʣʦʛʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʩʚʦʝʡ ʇʉ (ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʉʠʩʪʝʤʳ) ʧʨʠʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʘʪʦʤʥʦʛʦ ʚʝʩʘ ʵʬʠʨʥʦʡ ʩʨʝʜʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜʦʨʦʜʫ ʚ ʜʠʘʧʘʟʦʥʝ ʚʝʣʠʯʠʥ ʤʝʞʜʫ 

0,00000096 ʠ 0,000000000053. ʇʨʠ ʵʪʦʤ ʘʚʪʦʨ ʷʚʥʦ ʩʢʣʦʥʷʣʩʷ ʢ ʧʘʨʘʤʝʪʨʫ ʥʘ ʫʨʦʚʥʝ ɽ-6. 

ɺ ʨʘʙʦʪʝ [6] ʠʟ çʢʠʥʝʤʘʪʠʯʝʩʢʠʭè ʩʦʦʙʨʘʞʝʥʠʡ ʩʜʝʣʘʥʳ ʦʮʝʥʢʠ ʧʣʦʪʥʦʩʪʠ ʌɺ - ʥʝ 

ʤʝʥʝʝ 3,7*10
-3

 ʢʛ/ʤ
3
, ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ 2*10

-7
 ʤ

2
/ʩ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠʷ 3,4*10

13 
ʇʘ.  

ʋʢʘʟʘʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʜʘʶʪ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ 

ʚʝʣʠʯʠʥʳ ʠʩʢʦʤʦʡ ʩʢʦʨʦʩʪʠ. ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘʜʝʢʚʘʪʥʳʭ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ. 

ɺ ʄʘʪʝʨʠʘʣʘʭ ȽȽȽ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʊʦʨʩʠʦʥʥʳʝ 

ʧʦʣʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷè, ʄʦʩʢʚʘ, 15-16 ʩʝʥʪʷʙʨʷ 2012 ʛʦʜʘ, [7], 

ʦʧʫʙʣʠʢʦʚʘʥ ʜʦʢʣʘʜ ʘʚʪʦʨʘ çʆ ʚʝʨʦʷʪʥʦʤ ʦʙʥʘʨʫʞʝʥʠʠ ʦʩʝʚʳʭ ʠ ʨʘʜʠʘʣʴʥʳʭ ʪʦʥʢʦ ʧʦʣʝʚʳʭ 

(ʊʇ) ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʦʤʝʥʦʚ ʧʨʠ ʚʨʘʱʝʥʠʠ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷè. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʟʤʝʨʠʪʝʣʴ-ʪʦʨʩʠʤʝʨ GRG-001, 

ʘ ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʨʘʱʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʊʇ-ʠʟʣʫʯʝʥʠʷ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʦʪ 6,7 ʜʦ 15000 

ʦʙ/ʤʠʥ. ɺ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʳ ʥʝʦʨʜʠʥʘʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦ çʧʨʦʭʦʞʜʝʥʠʠè ʊʇ-ʩʠʛʥʘʣʘ ʯʝʨʝʟ 

ʥʝʢʦʪʦʨʳʝ ʧʣʦʪʥʳʝ ʩʨʝʜʳ ʚ ʚʠʜʝ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʥʦʡ ʪʦʣʱʠʥʳ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ, ʩ 

ʫʯʸʪʦʤ ʧʨʘʚʠʣ ʨʘʟʤʝʨʥʦʩʪʠ, ʙʳʣʘ çʩʢʦʥʩʪʨʫʠʨʦʚʘʥʘè ʬʦʨʤʫʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ GRG-001 + ʇʂ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʩʨʝʜʘʤʠ, ʦʥʘ ʚʳʛʣʷʜʠʪ ʪʘʢ:  

D = f/ɟŬɤ, ʛʜʝ D- ʜʣʠʥʘ ʜʦʤʝʥʘ ʚʨʘʱʝʥʠʷ, ʤ; 

ɟ- ʧʣʦʪʥʦʩʪʴ ʩʨʝʜʳ, ʢʛ/ʤį; 

Ŭ- ʪʝʤʧ ʠʟʤʝʨʝʥʠʷ, 1/ʩ; 

ɤ- ʪʝʤʧ ʚʨʘʱʝʥʠʷ, 1/ʩ; 

f- çʦʙʲʸʤʥʘʷè ʧʣʦʪʥʦʩʪʴ ʩʠʣʳ, ʢʛ/(ʤ*ʩ)Į. 

ɺ ʵʪʦʡ ʬʦʨʤʫʣʝ ʚʧʝʨʚʳʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʨʝʘʣʴʥʦʩʪʴ çʘʢʪʠʚʥʦʛʦ ʥʘʯʘʣʘè ʚ 

ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʷ ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ Ŭɤ. ʊ.ʝ. ʪʝʤʧ çʦʩʚʦʝʥʠʷè ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʜʠʥʝʥʠʷ ʪʝʤʧʘ ʚʨʘʱʝʥʠʷ ʦʙʲʝʢʪʘ ʩ ʪʝʤʧʦʤ 

ʩʯʠʪʳʚʘʥʠʷ ʜʘʥʥʳʭ ʦʙ ʵʪʦʤ ʚʨʘʱʝʥʠʠ ʚ ʫʧʨʘʚʣʷʶʱʝʤ ʇʂ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʩʪʨʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ 

ʜʨʫʛʠʭ, ʥʘʧʨʠʤʝʨ, ʚ çʇʠʩʴʤʝ ʢʦʣʣʝʛʘʤ ʦʪ 09.03.10è, [8] ʠ ʚ çʇʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʦʪʯʸʪʝ 

ʘʚʪʦʨʦʚ ɺ.ʊ.ʐʢʘʪʦʚ ʠ ɺ.ɿʘʤʰʠ. ʆ ʧʨʝʜʧʦʩʳʣʢʘʭ ʢ ʧʨʦʚʝʜʝʥʠʶ ʨʘʙʦʪ ʧʦ ʠʟʤʝʨʝʥʠʶ ʪʦʥʢʦ 

ʧʦʣʝʚʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʝʦʜʥʦʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʩʢʨʳʪʫʶ ʦʙʱʫʶ ʧʣʘʪʬʦʨʤʫè, [9], 

ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʨʝʛʠʩʪʨʘʮʠʶ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʧʨʠʙʦʨʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʚʦʛʦ 

çʦʩʚʦʝʥʠʷè ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʫʨʦʚʥʝ ʚʩʝʛʦ 1-10 ʤʤ/ʩʝʢ. ʇʦʠʩʪʠʥʝ, ʯʝʨʝʧʘʰʴʷ ʩʢʦʨʦʩʪʴ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʩʚʦʜʠʪʩʷ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʊʇ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ʩ ʠʟʤʝʨʠʪʝʣʝʤ GRG-01M1. ʊʘʢ ʢʘʢ ʚ ʟʘʜʘʯʫ ʚʭʦʜʠʪ çʨʘʩʱʝʧʣʝʥʠʝè 

ʚʦ ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʦʚ ʠʟʤʝʨʠʪʝʣʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ ʠ ʥʘ ʩʘʤ ʦʙʲʝʢʪ, ʪʦ, ʩ ʫʯʸʪʦʤ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ çʦʩʚʦʝʥʠʷè ʚ ʩʚʦʙʦʜʥʦʤ ʦʪ ʚʝʱʝʩʪʚʘ ʌʠʟʠʯʝʩʢʦʤ ɺʘʢʫʫʤʝ, ʧʨʠʭʦʜʠʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʩʴʤʘ ʫʜʘʣʸʥʥʳʝ ʦʙʲʝʢʪʳ ʠʟ ʪʝʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʯʸʪʢʠʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʩʤʠʯʝʩʢʠʝ ʪʝʣʘ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ: ʃʫʥʘ, ʄʘʨʩ, ʩʧʫʪʥʠʢʠ ʖʧʠʪʝʨʘ ɻʘʨʧʘʣʠʢʩ ʠ ɸʤʘʣʴʪʝʷ, 

ʘ ʪʘʢʞʝ ʧʣʘʥʝʪʦʠʜ ʇʣʫʪʦʥ ʠ ʝʛʦ ʩʧʫʪʥʠʢ ʍʘʨʦʥ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʝʨʝʢʨʳʚʘʝʤʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʜʦ 7 ʤʣʨʜ. ʢʤ. 
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ɸʧʧʘʨʘʪʫʨʘ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥ ʠʟʤʝʨʠʪʝʣʴ ʪʦʥʢʠʭ (ʪʦʨʩʠʦʥʥʳʭ) ʧʦʣʝʡ GRG-01 ʚ  

ʨʝʜʘʢʮʠʠ 2010 ʛʦʜʘ. ʇʨʠʙʦʨ ʚ ʪʘʢʦʤ ʠʩʧʦʣʥʝʥʠʠ ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʩʷ ʚʧʣʦʪʴ ʜʦ 2014 

ʛʦʜʘ. 

 
ʈʠʩ. 1. ʊʦʨʩʠʤʝʨ GRG-01 ʚ ʙʘʟʦʚʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ 2010 ʛʦʜʘ. 

 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʝʛʦ ʜʦʨʘʙʦʪʘʥʥʳʡ ʚʘʨʠʘʥʪ GRG-01M1. ʄʦʜʠʬʠʢʘʮʠʷ 

ʢʦʩʥʫʣʘʩʴ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʣʘʞʠʚʘʥʠʷ ʩʠʛʥʘʣʘ ʧʦʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʷʝʤʦʛʦ ʬʠʣʴʪʨʘ, 

ʜʦʙʘʚʣʝʥʠʷ ʙʣʦʢʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ, ʘ ʪʘʢʞʝ ʙʣʦʢʘ çʰʫʤʦʚʦʛʦè ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʙʲʝʢʪ ʠ  ʬʦʢʫʩʠʨʫʶʱʝʡ ʦʧʪʠʢʠ. 

ʊʦʨʩʠʤʝʨ GRG-01 ʚ ʨʝʜʘʢʮʠʠ 2010 ʛʦʜʘ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʨʘʥʝʝ ʩʫʱʝʩʪʚʘʚʰʠʭ 

ʦʙʨʘʟʮʦʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʟʤʝʨʠʪʝʣʝʡ ʪʦʥʢʠʭ ʧʦʣʝʡ SADAF-08LC ʠ AUREOLE-001. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʫʢʘʟʘʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʠʟʤʝʨʠʪʝʣʴ GRG-01 ʤʦʞʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʚ 

ʤʦʙʠʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩ ʨʝʩʫʨʩʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ 9 ʯʘʩʦʚ. ʇʨʠʙʦʨ ʠʤʝʝʪ ʜʚʘ 

ʚʩʪʨʦʝʥʥʳʭ ʣʘʟʝʨʥʳʭ ʟʦʥʜʘ, ʧʨʠ ʵʪʦʤ ʪʦʣʴʢʦ ʦʜʠʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʦʙʲʝʢʪʦʤ. ɺʪʦʨʦʡ 

ʣʘʟʝʨʥʳʡ ʟʦʥʜ ʦʙʨʘʱʸʥ ʚʥʫʪʨʴ ʇʨʠʙʦʨʘ ʠ ʷʚʣʷʝʪʩʷ ʦʧʦʨʥʳʤ. ɹʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʩʠʩʪʝʤʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʳ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʜʘʪʯʠʢʘ ʥʦʚʳʡ ʠʟʤʝʨʠʪʝʣʴ ʥʝ 

ʥʫʞʜʘʝʪʩʷ ʚ ʪʝʨʤʦʩʪʘʪʝ. ʆʥ ʧʦʩʪʨʦʝʥ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʵʢʦʥʦʤʠʯʥʳʭ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ, 

ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʡ ʫʩʨʝʜʥʠʪʝʣʴ ʧʦ 8-ʤʠ ʵʣʝʤʝʥʪʘʨʥʳʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ 

ʦʧʝʨʘʮʠʷʤ, ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 6-ʧʦʟʠʮʠʦʥʥʳʡ ʠʥʜʠʢʘʪʦʨ ʚʝʣʠʯʠʥʳ ʠ ʟʥʘʢʘ, ʯʠʧ-

ʪʨʘʥʩʣʷʪʦʨ ʜʣʷ ʩʚʷʟʠ ʩ ʇʂ ʯʝʨʝʟ USB-ʨʘʟʲʸʤ, ʘ ʪʘʢʞʝ ʘʫʜʠʦ-ʨʘʟʲʸʤ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠ ʌʫʨʴʝ-ʘʥʘʣʠʟʘ. ʏʘʩʪʦʪʘ ʢʦʤʤʫʪʘʮʠʠ ʣʘʟʝʨʦʚ 16 ɻʮ, ʯʘʩʪʦʪʘ ʚʳʜʘʯʠ ʜʘʥʥʳʭ ʚ ʇʂ  

2ɻʮ. ɼʣʷ ʟʘʱʠʪʳ ʜʘʪʯʠʢʘ ʠ ʝʛʦ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʚʷʟʢʠ ʦʪ ʙʦʢʦʚʳʭ ʪʦʨʩʠʦʥʥʳʭ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʦʥʠ ʨʘʟʤʝʱʝʥʳ ʚʥʫʪʨʠ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʪʝʨʤʦʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ 

ʵʢʨʘʥʥʦ-ʚʘʢʫʫʤʥʫʶ ʪʦʨʩʠʦʥʥʫʶ ʠʟʦʣʷʮʠʶ.  

ʂʨʦʤʝ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ GRG-01M1 ʚ ʩʠʩʪʝʤʫ ʚʭʦʜʠʣ ʇʂ ʥʘ ʦʩʥʦʚʝ 

ʥʦʫʪʙʫʢʘ Lenovo B590, ʥʘ ʵʢʨʘʥ ʢʦʪʦʨʦʛʦ ʚʳʚʦʜʠʣʘʩʴ ʧʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʦʤ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʇ.ɺ.ʐʢʘʪʦʚʳʤ. ʅʘ ʥʸʤ ʞʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚʩʷ ʧʦʩʣʝʜʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ. ʈʘʙʦʪʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʫʪʨʦʤ ʢʘʞʜʦʛʦ ʜʥʷ ʚ ʠʥʪʝʨʚʘʣʝ 06:00-07:00 

ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ (ʤʦʩʢʦʚʩʢʦʝ ʚʨʝʤʷ +3 ʯʘʩʘ). ʅʘʩʪʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʃʫʥʳ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ. ʀʟʦʙʨʘʞʝʥʠʝ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚʳʚʦʜʠʣʦʩʴ ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʵʢʨʘʥ 

FLATRON L1810B. 

 

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ. ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʷ ʫʜʘʣʸʥʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦ ʝʛʦ ʠʟʦʙʨʘʞʝʥʠʶ 

ʠʟ ʘʨʭʠʚʘ NASA ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʦʙʳʯʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʠʟʤʝʨʝʥʠʶ 

ʧʦʜʣʝʞʘʣʠ ʪʨʠ ʨʘʟʥʳʭ ʨʘʢʫʨʩʘ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʘʫʟʳ ʤʝʞʜʫ ʥʠʤʠ. ɹʳʣʦ 

ʟʘʤʝʯʝʥʦ, ʯʪʦ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʪʦʯʥʝʝ, ʥʘ ʢʘʢʦʤ-ʪʦ ʥʦʤʝʨʝ ʦʪʩʯʸʪʘ) ʧʨʦʠʩʭʦʜʠʪ 
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ʭʘʨʘʢʪʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʨʠʚʦʡ ʪʝʤʧʦʚʦʡ ʨʘʟʚʸʨʪʢʠ ï 

ʦʥʘ ʨʝʟʢʦ ʫʭʦʜʠʣʘ ʚʥʠʟ, ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʧʦʣʫʧʣʦʩʢʦʩʪʴ.  

ʂʘʞʜʳʡ ʨʘʢʫʨʩ ʦʙʲʝʢʪʘ ʠʟʤʝʨʷʣʩʷ ʩ ʜʚʫʤʷ 

ʬʦʥʦʚʳʤʠ ʨʝʛʠʩʪʨʘʮʠʷʤʠ ʜʣʷ ʚʳʯʝʪʘ ʠʭ ʠʟ ʦʙʲʝʢʪʦʚʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ. ɿʘʪʝʤ ʚʳʯʝʪʳ ʧʦ ʢʘʞʜʦʤʫ ʨʘʢʫʨʩʫ 

ʩʰʠʚʘʣʠʩʴ ʚ ʦʜʥʫ ʪʝʤʧʦ-ʚʨʝʤʝʥʥʫʶ ʣʠʥʝʡʢʫ ʫʪʨʦʝʥʥʦʡ 

ʜʣʠʥʳ. 

ʇʦ ʵʪʦʡ ʣʠʥʝʡʢʝ ʥʘʭʦʜʠʣʘʩʴ ʛʝʥʝʨʘʣʴʥʘʷ 

ʟʘʜʝʨʞʢʘ ʩʧʘʜʘ ʢʨʠʚʦʡ ʚ ʩʝʢʫʥʜʘʭ ʦʪ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʥʘʯʘʣʘ ʨʘʟʚʸʨʪʢʠ (ʧʨʠʯʸʤ, ʧʝʨʚʳʝ 6-7 ʦʪʩʯʸʪʦʚ 

ʦʪʙʨʘʩʳʚʘʣʠʩʴ), ʨʠʩ. 3. ʈʘʟʲʷʩʥʝʥʠʷ ʧʦ ʵʪʦʤʫ 

ʧʨʠʤʝʯʘʥʠʶ ʩʤʦʪʨʠ ʥʠʞʝ. 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʩʣʦʞʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʪʢʣʠʢʘ ʪʦʨʩʠʤʝʨʘ GRG-01M1 ʚʦʟʨʘʩʪʘʝʪ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʦʙʲʝʢʪʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʚ ʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʭ ʨʘʩʩʪʦʷʥʠʡ, ʥʘʧʨʠʤʝʨ, 

ʥʘ ʜʠʩʪʘʥʮʠʷʭ ɿʝʤʣʷ-ʃʫʥʘ, ɿʝʤʣʷ-ɺʝʥʝʨʘ ʠ ʪ.ʧ. 

ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʣʫʙʦʢʦʡ 

ʤʦʜʫʣʷʮʠʝʡ ʨʘʩʩʪʦʷʥʠʷ ʠʟ-ʟʘ ʩʣʦʞʥʦʛʦ ʚʟʘʠʤʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʦʚ. 

 
ʈʠʩ. 2. ʄʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʠʟʤʝʨʠʪʝʣʴ GRG-01M1 ʥʘ ʬʦʪʦ-

ʰʪʘʪʠʚʝ Rekam RT-M42  ʩ ʤʦʥʠʪʦʨʦʤ ʪʠʧʘ FLATRON L1810B.  

 

 ʈʠʩ. 3. ʂ ʤʝʪʦʜʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ 

çʦʩʚʦʝʥʠʷè ʚ ʬʫʥʢʮʠʠ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʦʙʲʝʢʪʦʚ. ʉʢʚʦʟʥʘʷ 

ʢʨʠʚʘʷ ʧʦ 3-ʤ  ʨʘʢʫʨʩʘʤ ʥʘ ʄʘʨʩʝ. 

ʀʟ ʨʠʩʫʥʢʘ 3 ʚʠʜʝʥ ʨʝʟʢʠʡ ʩʧʘʜ ʥʘ 21 ʩʝʢʫʥʜʝ 

(ʦʪʩʯʸʪ ˉ 85) ʦʪ ʥʘʯʘʣʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠʣʠ ʥʘ 19 ʩʝʢʫʥʜʝ 

ʯʠʩʪʦʛʦ ʚʨʝʤʝʥʠ. ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʡ ʫʢʘʟʘʥʳ 

ʚʥʫʪʨʠ ʨʠʩʫʥʢʘ. ʋʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʯʪʦ ʧʨʠ 

ʠʟʤʝʨʝʥʠʠ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʧʝʨʚʳʝ 6-7 ʦʪʩʯʸʪʦʚ 

ʚʭʦʜʷʪ ʚ çʤʸʨʪʚʫʶè ʟʦʥʫ ʠ ʜʦʣʞʥʳ ʦʪʙʨʘʩʳʚʘʪʴʩʷ. 

ʄʝʭʘʥʠʟʤ ʵʪʦʡ ʟʦʥʳ ʜʦʩʪʦʚʝʨʥʦ ʥʝʠʟʚʝʩʪʝʥ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫʢʘʟʘʥʥʘʷ çʤʸʨʪʚʘʷè ʟʦʥʘ ʨʘʟʤʝʨʦʤ 

6-7 ʦʪʩʯʸʪʦʚ, ʩʦʭʨʘʥʷʶʱʘʷʩʷ ʧʨʠ ʨʘʟʥʦʤ ʪʝʤʧʝ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʘ ʊʇ-ʢʦʤʧʣʝʢʩʫ 

GRG-01M1 ʜʣʷ çʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷè ʨʘʙʦʪʳ ʩʚʦʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

 

 ɺʳʙʦʨ ʦʙʲʝʢʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢ ʢʘʢ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʘʤʦʛʦ 

ʖʧʠʪʝʨʘ, ʛʘʟʦʚʦʛʦ ʛʠʛʘʥʪʘ, 

ʥʝ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ 

ʧʨʠʛʦʜʥʦʡ ʧʦ ʯʸʪʢʦʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʪʦ ʨʘʙʦʪʘ 

ʢʦʤʧʣʝʢʩʘ GRG-01M1 

ʧʨʦʭʦʜʠʣʘ ʧʦ ʝʛʦ 

ʩʧʫʪʥʠʢʘʤ. ʀʟ ʧʦʜʦʙʥʳʭ 

ʩʦʦʙʨʘʞʝʥʠʡ ʙʳʣʘ 

ʚʳʚʝʜʝʥʘ ʠʟ ʩʧʠʩʢʘ 

ʧʨʠʛʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ɺʝʥʝʨʘ, ʧʦʩʪʦʷʥʥʦ 

ʟʘʢʨʳʪʘʷ ʧʣʦʪʥʦʡ 
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мрΦлпΦмсΦ ˿͍ͦͤ͊͘͟Ύ ͙͍ͪ͊͟Ύ ͨͦ о-ͣ 
ͦ͋Ά͔ͭ͊ͣ͟ ͤ͊ ˸͔͊ͪͫΣ ͺͦͭͦ NASAΣ ͫͭ·͙͟ 
͔ͦͪͪͭ͟͟ΦΣ GRG-01MмΣ пκ͔ͫ͟Σ ͨͦ пл ͦͭͫ;Φ ͍ 
͊͗͒ͦͣ͟ ͦ͋Ά͔͔ͭ͟Φ ̅ͦͤ· ͒ͦ ͙ ͔ͨͦͫ͡ 
͎͊͗͒ͦͦ͟ ͦ͋Ά͔ͭ͊͟Φ ˽˻ ͎͙ͦͪ͘-Ѕ 
͍͎ͫͦͦͯͨͤͦͦ͟ ͦͭͫ;͖ͭ͊Σ ͨͦ ͍͔ͪͭΦ ́˴ ͍ ͔͒Φ 
Ts. *10. 
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ʘʪʤʦʩʬʝʨʦʡ. ʅʘ ʨʠʩ. 4 ʧʦʢʘʟʘʥ ʦʜʠʥ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʘʢʞʝ ʧʦʷʩʥʷʶʱʠʡ ʤʝʪʦʜʠʢʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 

 
ʈʠʩ. 4. ʂ ʤʝʪʦʜʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʚ ʬʫʥʢʮʠʠ ʨʘʩʩʪʦʷʥʠʷ. ʈʘʙʦʪʘ ʧʦ ʪʨʸʤ 

ʬʨʘʛʤʝʥʪʘʤ ʄʘʨʩʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 1 ʧʨʦʭʦʜ ï ʩʨʝʜʥʷʷ ʢʨʠʚʘʷ, 2 ʧʨʦʭʦʜ - ʚʝʨʭʥʷʷ ʢʨʠʚʘʷ, 3 ʧʨʦʭʦʜ ï 

ʥʠʞʥʷʷ ʢʨʠʚʘʷ. 
ʀʟ ʨʠʩʫʥʢʦʚ 3 ʠ 4 ʚʠʜʥʦ, ʯʪʦ ʛʣʫʙʦʢʦ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʚʝʣʠʯʠʥ ʦʧʫʩʪʠʣʘʩʴ 

ʨʝʘʢʮʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠʤʝʥʥʦ ʥʘ ʪʨʝʪʴʝʤ ʬʨʘʛʤʝʥʪʝ ʩ ʧʠʨʘʤʠʜʘʤʠ. ʕʪʦ, ʧʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʘʚʪʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʪʦʨʩʠʦʥʥʳʤ ʟʦʥʜʦʤ ʩʘʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʄʘʨʩʘ. ɸ ʜʦ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʟʤʝʨʠʪʝʣʷ GRG-01M1 ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʣʠʰʴ ʩ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʄʘʨʩʘ (ʚ ʥʘʯʘʣʝ ʪʝʤʧʦʚʦʡ ʨʘʟʚʸʨʪʢʠ) ʠ ʩ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʨʘʟʜʝʣʷʶʱʠʤ ɿʝʤʣʶ 

ʠ ʄʘʨʩ.  

ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʧʣʘʥʝʪʦʡ ʄʘʨʩ  ʷʚʠʣʠʩʴ ʧʨʠʩʪʨʝʣʦʯʥʳʤʠ. ʆʥʠ ʠ ʦʧʨʝʜʝʣʠʣʠ 

ʜʘʣʴʥʝʡʰʠʡ ʭʦʜ ʩʦʙʳʪʠʡ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʠʞʝ, ʥʘ ʨʠʩ. 5-9 ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʩʢʚʦʟʥʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʚʳʙʨʘʥʥʳʭ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ: ʃʫʥʳ, ʄʘʨʩʘ, ʩʧʫʪʥʠʢʦʚ ʖʧʠʪʝʨʘ 

ʠ ʩʠʩʪʝʤʳ ʇʣʫʪʦʥʘ. ʅʘ ʨʠʩ. 10 ʧʨʠʚʝʜʸʥ ʘʥʘʣʦʛʠʯʥʳʡ ʛʨʘʬʠʢ ʜʣʷ çʟʘʰʪʘʪʥʦʡè ʮʝʣʠ ï 

ɺʝʥʝʨʳ ʙʝʟ ʦʮʝʥʢʠ ʟʘʜʝʨʞʢʠ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʠʩʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʢʦʨʦʩʪʠ çʦʩʚʦʝʥʠʷè. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 5. ʈʘʙʦʪʘ ʧʦ ʬʨʘʛʤʝʥʪʘʤ ʃʫʥʳ. ʇʝʨʚʳʡ ʩʚʘʣ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʥʘ 12 ʦʪʩʯʸʪʝ ʧʝʨʚʦʛʦ 

ʬʨʘʛʤʝʥʪʘ (ʩʧʨʘʚʘ ʚʥʠʟʫ). ɽʩʣʠ ʚʳʯʝʩʪʴ çʤʸʨʪʚʫʶ ʟʦʥʫè ʚ 7 ʦʪʩʯʸʪʦʚ, ʪʦ ʦʩʪʘʥʝʪʩʷ 5 ʦʪʩʯʸʪʦʚ, ʯʪʦ ʩ 

ʫʯʸʪʦʤ ʪʝʤʧʘ  4 ʦʪʩʯʸʪʘ ʚ ʩʝʢʫʥʜʫ ʜʘʸʪ 1,25 ʩʝʢ. ʆʢʨʫʛʣʷʷ ʜʦ ʮʝʣʳʭ, ʧʦʣʫʯʘʝʤ ʟʘʜʝʨʞʢʫ ʜʦ ʃʫʥʳ 1 ʩʝʢ. 

ʇʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ˉ ʦʪʩʯʸʪʘ, ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʪʦʨʩʠʦʥʥʳʡ ʢʦʥʪʨʘʩʪ ʊʂ ʚ Ts*10. 
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15.04.16. ˻ ͋Ά͔ͭ͟· ͤ͊ ˸͔͊ͪͫ ͨͦ ͺͦͭͦ NASA. 
GRG-01MмΣ пκ͔ͫ͟Φ ͔͙ͪ͗ͣ ˶̂̉Φ ˽ͦ ͎͙ͦͪ͘Φ Ѕ 
ͦͭͫ;͖ͭ͊ Σ ͨͦ ͍͔ͪͭΦ ́˴ ͍ ͔͒Φ Ts*10.  
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мрΦлпΦмсΦ ˻͋Ά͔ͭ͟· ͤ͊ ˶͔ͯͤ ͨͦ ͺͦͭͦ NASA. 
GRG-01MмΣ пκ͔ͫ͟Φ ͔͙ͪ͗ͣ ˶̂̉Φ ˽ͦ ͎͙ͦͪ͘Φ Ѕ 
ͦͭͫ;͖ͭ͊ Σ ͨͦ ͍͔ͪͭΦ ́˴ ͍ Ts*10.  
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ʈʠʩ. 6. ʉʢʚʦʟʥʘʷ ʨʘʟʚʸʨʪʢʘ ʧʦ ʚʩʝʤ ʪʨʸʤ ʬʨʘʛʤʝʥʪʘʤ ʃʫʥʳ. ɺʠʜʥʳ ʧʦʚʪʦʨʳ ʩʠʪʫʘʮʠʠʠ ʠ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʦʙʲʝʢʪʘ ʃʫʥʘ.  ʊʦʥʢʘʷ ʣʠʥʠʷ ï ʧʦʣʠʥʦʤʠʥʘʣʴʥʳʡ ʪʨʝʥʜ. ʇʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ˉ 

ʦʪʩʯʸʪʘ, ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʊʂ ʚ Ts*10. 

 

 

 

 
ʈʠʩ. 7. ʉʢʘʥʠʨʦʚʘʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʄʘʨʩʘ. ʊʦʥʢʘʷ ʣʠʥʠʷ ï ʧʦʣʠʥʦʤʠʥʘʣʴʥʳʡ ʪʨʝʥʜ. ʇʦ ʦʩʷʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ˉ ʦʪʩʯʸʪʘ ʠ ʊʂ ʚ Ts*10. 
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мрΦлпΦмсΦ ˿͍ͦͤ͊͘͟Ύ ͙͍ͪ͊͟Ύ ͨͦ о-ͣ ͦ͋Ά͔ͭ͊ͣ͟ ͤ͊ 
˶͔ͯͤΣ ͺͦͭͦ NASAΣ ͫͭ·͙͟ ͔ͦͪͪͭ͟͟ΦΣ GRG-01M1, 
пκ͔ͫ͟Σ ͨͦ пл ͦͭͫ;Φ ͍ ͊͗͒ͦͣ͟ ͦ͋Ά͔͔ͭ͟Φ ̅ͦͤ· ͒ͦ 
͙ ͔ͨͦͫ͡ ͎͊͗͒ͦͦ͟ ͦ͋Ά͔ͭ͊͟Φ ˽˻ ͎͙ͦͪ͘-Ѕ 
͍͎ͫͦͦͯͨͤͦͦ͟ ͦͭͫ;͖ͭ͊Σ ͨͦ ͍͔ͪͭΦ ́˴ ͍ Ts *10. 
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мф͔ͫ͟ 

мрΦлпΦмсΦ ˿͍ͦͤ͊͘͟Ύ ͙͍ͪ͊͟Ύ ͨͦ о-ͣ 
ͦ͋Ά͔ͭ͊ͣ͟ ͤ͊ ˸͔͊ͪͫΣ ͺͦͭͦ NASAΣ ͫͭ·͙͟ 
͔ͦͪͪͭ͟͟ΦΣ GRG-01MмΣ пκ͔ͫ͟Σ ͨͦ пл ͦͭͫ;Φ ͍ 
͊͗͒ͦͣ͟ ͦ͋Ά͔͔ͭ͟Φ ̅ͦͤ· ͒ͦ ͙ ͔ͨͦͫ͡ 
͎͊͗͒ͦͦ͟ ͦ͋Ά͔ͭ͊͟Φ ˽˻ ͎͙ͦͪ͘-Ѕ 
͍͎ͫͦͦͯͨͤͦͦ͟ ͦͭͫ;͖ͭ͊Σ ͨͦ ͍͔ͪͭΦ ́˴ ͍ Ts *10. 
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ʈʠʩ. 8. ʉʢʚʦʟʥʘʷ ʨʘʟʚʸʨʪʢʘ ʜʣʷ ʪʨʸʭ ʩʧʫʪʥʠʢʦʚ ʖʧʠʪʝʨʘ. ʇʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ - ˉ ʦʪʩʯʸʪʘ, ʧʦ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʊʂ ʚ Ts*10. ʊʦʯʢʠ ʥʘ ʢʨʠʚʦʡ ʫʙʨʘʥʳ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʘʛʨʦʤʦʞʜʝʥʠʷ. 

 

 

 

 
ʈʠʩ. 9. ʉʢʚʦʟʥʘʷ ʨʘʟʚʸʨʪʢʘ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʩʠʩʪʝʤʳ ʇʣʫʪʦʥʘ. ʇʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ - ˉ ʦʪʩʯʸʪʘ, ʧʦ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʊʂ ʚ Ts*10. ʊʦʯʢʠ ʥʘ ʢʨʠʚʦʡ ʫʙʨʘʥʳ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʘʛʨʦʤʦʞʜʝʥʠʷ. 
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мрΦлпΦмсΦ ˿͍ͦͤ͊͘͟Ύ ͙͍ͪ͊͟Ύ ͨͦ о-ͣ ͙ͫͨͯͭͤ͊ͣ͟  
͙͔̑ͨͭͪ͊Σ ͺͦͭͦ NASAΣ ͫͭ·͙͟ ͔ͦͪͪͭ͟͟ΦΣ GRG-
01MмΣ пκ͔ͫ͟Σ ͨͦ мнл ͦͭͫ;Φ ͍ ͊͗͒ͦͣ͟ ͦ͋Ά͔͔ͭ͟Φ 
̅ͦͤ· ͒ͦ ͙ ͔ͨͦͫ͡ ͎͊͗͒ͦͦ͟ ͦ͋Ά͔ͭ͊͟Φ ˽˻ 
͎͙ͦͪ͘-Ѕ ͍͎ͫͦͦͯͨͤͦͦ͟ ͦͭͫ;͖ͭ͊Σ ͨͦ ͍͔ͪͭΦ ́˴ ͍ 
Ts *10. 
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мсΦлпΦмсΦ ˿͍ͦͤ͊͘͟Ύ ͙͍ͪ͊͟Ύ ͨͦ о-ͣ ͺͦͭͦ 
˽ͯͭͦͤ͊͡Σ NASAΣ ͫͭ·͙͟ ͔ͦͪͪͭ͟͟ΦΣ GRG-01M1, 
пκ͔ͫ͟Σ ͨͦ мпл ͦͭͫ;Φ ͍ ͊͗͒ͦͣ͟ ͦ͋Ά͔͔ͭ͟Φ ̅ͦͤ· ͒ͦ 
͙ ͔ͨͦͫ͡ ͎͊͗͒ͦͦ͟ ͦ͋Ά͔ͭ͊͟Φ ˽ͦ ͎͙ͦͪ͘-Ѕ 
͍͎ͫͦͦͯͨͤͦͦ͟ ͦͭͫ;͖ͭ͊Σ ͨͦ ͍͔ͪͭΦ ́˴ ͍ Ts *10. 
 

ут ͔ͫ͟Φ 
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ʈʠʩ. 10. ʌʨʘʛʤʝʥʪʳ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ɺʝʥʝʨʳ. ɿʘʜʝʨʞʢʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʯʠʩʣʝʥʥʦ ʦʮʝʥʠʪʴ ʤʦʞʥʦ, ʥʦ 

ʩʢʦʨʦʩʪʴ çʦʩʚʦʝʥʠʷè ʦʧʨʝʜʝʣʠʪʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʠʟ-ʟʘ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚ ʨʘʩʩʪʦʷʥʠʠ. ʇʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʛʨʘʬʠʢʦʚ - ˉ ʦʪʩʯʸʪʘ, ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ï ʊʂ ʚ Ts*10. 

 

 
ʈʠʩ. 11. ʉʢʚʦʟʥʘʷ ʨʘʟʚʸʨʪʢʘ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ɺʝʥʝʨʳ. ʇʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ - ˉ ʦʪʩʯʸʪʘ, ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʦʩʠ ʊʂ ʚ Ts*10. 

 

 

ɼʘʥʥʳʝ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ ʦʙʲʝʢʪʘʤ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ.1. 

 

ʊʘʙʣ.1. 

˻͋Ά͔ͭ͟˾͊ͫͫͭͦΎͤΦLog S/S0Ѕ ͦͭͫ;Φˤ͔ͪͣΎ˿ͦͪͦͫͭ͟ΈLog V/V0

˶ͯͤ͊лΣпͣͤ͡ ͣ͟5,6 4 1 лΣпϝ˩с 5,6

˸͊ͪͫ млнͣͤ͡ ͟8ͣ 76 19όмлπолύ˩с       ͫͪΦтΣо

͙͔̑ͨͭтͪтуͣͤ͡ ͣ͟8,9 168 42όорπофύ˩сͫͪΦтΣс

˽ͯͭͦ͡пͤΣпπтΣпϝ˩ф     9,6-9,7 348 87όрлπурύ˩сͫͪΦтΣу

˽͙ͪͣπΎʕ ͣͤ͡Φ ͣ͟ ˤ ͣͤ͡Φͣ͟κ͔ͫ͟Φ 
 

 ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ, ʨʠʩ. 12 ʠ 13. 

 

 

-200

-150

-100

-50

0

50

100

150

1 5 9 13 17 21 25 29 33 37

мсΦлпΦмсΦ ˤ͙͊ͪ͊ͤͭ·  ˤ˩˹˩˾̍  ͨͦ ͺͦͭͦ NASA. GRG-01M1, 
пκ͔ͫ͟Φ ͔͙ͪ͗ͣ ˶̂̉Φ ˽ͦ ͎͙ͦͪ͘Φ Ѕ ͦͭͫ;͖ͭ͊ Σ ͨͦ ͍͔ͪͭΦ ́˴ ͍ 
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мсΦлпΦмсΦ ˿͍ͦͤ͊͘͟Ύ ͙͍ͪ͊͟Ύ ͨͦ о-ͣ ͺͦͭͦ 
ˤ͔͔ͤͪ·Σ NASAΣ ͫͭ·͙͟ ͔ͦͪͪͭ͟͟ΦΣ GRG-01M1, 
пκ͔ͫ͟Σ ͨͦ пл ͦͭͫ;Φ ͍ ͊͗͒ͦͣ͟ ͦ͋Ά͔͔ͭ͟Φ ̅ͦͤ· 
͒ͦ ͙ ͔ͨͦͫ͡ ͎͊͗͒ͦͦ͟ ͦ͋Ά͔ͭ͊͟Φ ˽ͦ ͎͙ͦͪ͘-Ѕ 
͍͎ͫͦͦͯͨͤͦͦ͟ ͦͭͫ;͖ͭ͊Σ ͨͦ ͍͔ͪͭΦ ́˴ ͍ Ts *10 
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ʈʠʩ. 12. ɿʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ çʦʩʚʦʝʥʠʷè ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʜʘʣʸʥʥʳʭ ʦʙʲʝʢʪʦʚ ʢʦʤʧʣʝʢʩʦʤ GRG-

01M1. ɻʨʘʬʠʢ ʧʦʩʪʨʦʝʥ ʚ ʜʚʦʡʥʳʭ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ. ʇʦʛʨʝʰʥʦʩʪʴ ʪʦʯʝʢ ʧʦ ʦʙʦʠʤ 

ʢʦʦʨʜʠʥʘʪʘʤ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ. 

 

 

 
ʈʠʩ. 13. ʊʘ ʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ çʦʩʚʦʝʥʠʷè ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʜʘʣʸʥʥʳʭ ʦʙʲʝʢʪʦʚ ʢʦʤʧʣʝʢʩʦʤ 

GRG-01M1.ʇʦʩʪʨʦʝʥʦ ʚ ʜʚʦʡʥʳʭ ʣʦʛ. ʢʦʦʨʜʠʥʘʪʘʭ. ʇʦʛʨʝʰʥʦʩʪʠ ʧʦ ʦʙʦʠʤ ʢʦʦʨʜʠʥʘʪʘʤ ʧʦʢʘʟʘʥʳ ʥʘ 

ʨʠʩʫʥʢʝ. ɻʨʘʬʠʢ ʜʦʧʦʣʥʝʥ ʨʘʩʯʸʪʥʦʡ ʢʨʠʚʦʡ ʜʣʷ ʜʨʫʛʦʡ ʩʢʦʨʦʩʪʠ ʩʯʠʪʳʚʘʥʠʷ. 

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʉʘʤʳʤ ʠʥʪʝʨʝʩʥʳʤ ʠ ʥʝʦʞʠʜʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʦʙʱʠʡ ʚʠʜ ʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ çʦʩʚʦʝʥʠʷè ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʦʤʧʣʝʢʩʦʤ 

çʀʟʤʝʨʠʪʝʣʴ ï ʆʧʝʨʘʪʦʨ ï ʆʙʲʝʢʪ ʠʟʤʝʨʝʥʠʷè, ʚ ʮʝʣʦʤ ʧʨʠʙʣʠʞʘʶʱʠʡʩʷ ʢ V ╔ЍS, 

ʘʥʦʥʩʠʨʫʝʤʦʤʫ ʚ ʥʘʯʘʣʝ ʪʝʢʩʪʘ. ʀʟ ʤʝʭʘʥʠʢʠ ʜʚʠʞʝʥʠʷ ʪʝʣ ʩ ʧʦʩʪʦʷʥʥʳʤ ʫʩʢʦʨʝʥʠʝʤ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʠʤʝʝʤ ʧʦʭʦʞʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 

 

                                           V=(F/m)Ĕ0,5*SĔ0,5;                                                            (1) 

 

 ʛʜʝ V, F, m, ʠ S ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ʩʢʦʨʦʩʪʴ, ʩʠʣʘ, ʤʘʩʩʘ ʪʝʣʘ ʠ ʧʨʦʡʜʝʥʥʳʡ ʧʫʪʴ.                                                         

 ɽʩʣʠ ʧʨʠʥʮʠʧ ʧʦʜʦʙʠʷ ʩʧʨʘʚʝʜʣʠʚ ʜʣʷ ʥʘʰʝʛʦ ʩʣʫʯʘʷ, ʪʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʚʘʨʠʘʥʪʝ ʨʦʣʴ ʨʘʟʛʦʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚʳʧʦʣʥʷʝʪ çʥʝʯʪʦè ʩ ʨʘʟʤʝʨʥʦʩʪʴʶ 

1/ʩʝʢ
2
.  

y = 0,5048x + 2,7465 
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Ϧ͍͔͙ͦͫͦͤΎϦ ͦͭ ͪ͊ͫͫͭͦΎ͙ͤΎ ͒ͦ ͦ͋Ά͔ͭ͊͟Φ 
V0 = мͣ͟κͫΣ R0 Ґ мͣ͟Φ ͔́ͣͨ  ͫ;͙ͭΦ пκ͔ͫ͟Φ 
ˤ͊ͯͯͣ͟Φ 

˽ͯͭͦͤ͡Σ 
̆͊ͪͦͤ 

˿ͨͯͭͤΦ ͙͔̑ͨͭͪ͊ 
˸͊ͪͫ 

˶ͯͤ͊ 

˽ͪͦͻͦ͒  ͙ͦ͒ͤ͊ͪͤ·͚Σ ͦͭ ˭͔͙ͣ͡Φ  
ˤ͍ͦͪ͊ͭ͘ ͔ͨͪ͒ͨΦ Ϧ͎͍͔ͣͤͦͤͤ·͚ϦΦ 
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͔̆͊ͪ͊ͭͪ͟ ͍͙͙͙͊ͫͣͦͫͭ͘ ͔͔͚ͫͪ͒ͤ ͙ͫͦͪͦͫͭ͟ 
Ϧ͍͔͙ͦͫͦͤΎϦ ͦͭ ͪ͊ͫͫͭͦΎ͙ͤΎ ͒ͦ ͦ ͋Ά͔ͭ͊͟Σ 
V0 = мͣ͟κͫΣ R0 Ґ мͣ͟Φ ͔́ͣͨ  ͫ;͙ͭΦ пκ͔ͫ͟Φ 
͙͙̅͘;͔͙͚ͫ͟ ˤ͊ͯͯͣ͟Φ 

ˤ͔͙͡;͙ͤ͊Σ ͍͙͊ͫ͘Ύ΅͊Ύ ͦͭ ͔ͭͣͨ͊  ͫ;͙ͭ·͍͙͊ͤΎ ͒͊ͤͤ·ͻ 
GRG-01MмΦ ˹͊ ͙͒ͫͭΦ мͣ͟Σ ͙ͨͪ ͭΦͫ;Φ пκͫΣ V =800ҕрл ͣ͟κͫΦ 

˽ͪͦͻͦ͒ ͙ͦ͒ͤ͊ͪͤ·͚Σ ͦͭ ˭͔͙ͣ͡Φ 
ˤ͍ͦͪ͊ͭ͘· ͔ͨͪ͒ͨΦ Ϧ͎͍͔ͣͤͦͤͤ·͙ͣϦ 

˶ͯͤ͊ 

˸͊ͪͫ 

͙͔̑ͨͭͪ 
˽ͯͭͦͤ͡ 

˽ͯͭͦͤ͡-2012, 
ͭΦͫ;ΦҐлΣллуоκ͔ͫ͟



129 

 

ʊʘʢʫʶ ʨʘʟʤʝʨʥʦʩʪʴ ʤʦʞʥʦ ʩʦʙʨʘʪʴ ʠʟ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ: f1 ʠ f2,  ï 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʘʩʪʦʪʳ ʮʠʢʣʠʨʦʚʘʥʠʷ ʧʨʠʙʦʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʤʧʣʝʢʩʘ GRG-01M1 (ʜʣʷ 

ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 4 ʩʝʢ
-1
) ʠ ʯʘʩʪʦʪʳ çʮʠʢʣʠʨʦʚʘʥʠʷè ʩʝʨʜʮʘ ʦʧʝʨʘʪʦʨʘ (ʜʣʷ ʜʘʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʨʷʜʢʘ 1-1,2 ʩʝʢ
-1
). ɺ ʨʘʙʦʪʝ [7] ʬʫʥʢʮʠʶ f2 ʚʳʧʦʣʥʷʣ ʧʨʠʚʦʜ ʚʨʘʱʘʶʱʝʛʦʩʷ 

ʜʠʩʢʘ ʦʪ HD. 

ʇʦʧʳʪʢʘ ʚʢʣʶʯʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʦʧʝʨʘʪʦʨʘ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦ 

ʜʝʣʠʢʘʪʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʘ ʚʟʛʣʷʜ ʘʚʪʦʨʘ, ʷʚʣʷʝʪʩʷ ʦʧʨʘʚʜʘʥʥʦʡ, ʪ.ʢ. 

ʚʣʠʷʥʠʝ ʞʠʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʚ ʩʨʝʜʝ ʪʦʥʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʦʪʤʝʯʘʝʪʩʷ ʤʥʦʛʠʤʠ ʚʥʠʤʘʪʝʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ɿʜʝʩʴ ʚʘʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʝʨʝʟ ʢʘʢʦʡ 

ʢʦʥʢʨʝʪʥʳʡ ʧʘʨʘʤʝʪʨ ʦʧʝʨʘʪʦʨʘ ʪʘʢʦʝ ʚʣʠʷʥʠʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴʩʷ. 

ʆʜʥʘʢʦ, ʙʳʣʦ ʙʳ ʠʥʪʝʨʝʩʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʙʦʣʝʝ ʧʦʣʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʚʝʣʠʯʠʥ V ʠ S ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʩ ʫʯʸʪʦʤ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ 2012 

ʛʦʜʫ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʦʡ ʘʧʧʘʨʘʪʫʨʳ (AUREOLE-001ʄ1) ʧʦ ʦʙʲʝʢʪʫ ʇʣʫʪʦʥ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʠʜʸʪʩʷ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʝʱʸ ʦʜʠʥ ʪʝʭʥʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ 

ʠʤʝʥʥʦ ʩʪʘʨʪʦʚʳʡ ʨʘʟʤʝʨ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʜʦ ʨʘʟʤʝʨʘ ʟʜʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʦʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦ. ʊʘʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʦʧʨʘʚʜʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʦʧʝʨʘʪʦʨʦʤ ʟʘʜʘʯʠ ʩʠʩʪʝʤʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʩʣʝʜʫʝʪ ʜʦʩʪʫʧʥʳʡ ʝʡ ʦʙʲʸʤ, ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʜʘʥʥʳʤ ʩʦʦʨʫʞʝʥʠʝʤ, ʥʝ ʚʳʭʦʜʷ ʟʘ ʝʛʦ ʧʨʝʜʝʣʳ [10].  

 

 
ʈʠʩ. 14. ʈʘʙʦʪʘ ʢʦʤʧʣʝʢʩʘ çʆʨʝʦʣè ʧʨʠ çʦʩʚʦʝʥʠʠè ʤʝʩʪʘ ʝʛʦ ʫʩʪʘʥʦʚʢʠ ʚ ʥʦʚʦʤ ʨʘʡʦʥʝ ʊʦʤʩʢʘ çɿʝʣʸʥʳʝ 

ʛʦʨʢʠè ʚ 2012 ʛʦʜʫ. ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘʭʦʜʠʣʩʷ ʚ ʢʚʘʨʪʠʨʝ ʥʘ 16 ʵʪʘʞʝ 17-ʪʠ ʵʪʘʞʥʦʛʦ ʜʦʤʘ.  ʅʘ 

ʢʘʞʜʦʤ ʵʪʘʞʝ  ʨʘʩʧʦʣʦʞʝʥʳ 8 ʢʚʘʨʪʠʨ (4 ʜʚʫʭʢʦʤʥʘʪʥʳʭ ʠ 4 ʦʜʥʦʢʦʤʥʘʪʥʳʭ). 

 

ʇʨʠ ʩʪʘʨʪʝ ʥʦʚʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʢʦʤʧʣʝʢʩʳ GRG-01M1 ʠ AUREOLE-001ʄ1 

ʥʘʯʠʥʘʶʪ çʦʩʚʦʝʥʠʝè ʧʨʦʩʪʨʘʥʩʪʚʘ S, ʥʘʯʠʥʘʷ ʩ ʨʘʥʝʝ ʦʩʚʦʝʥʥʦʛʦ ʨʘʟʤʝʨʘ Sʥʘʯ. ʉ ʫʯʸʪʦʤ 

ʵʪʦʛʦ ʠʩʢʦʤʘʷ ʬʦʨʤʫʣʘ ʤʦʞʝʪ ʧʨʠʦʙʨʝʩʪʠ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 

                           V = K* f1Ĕ0,5*f2Ĕ0,5*SĔ0,5*SʥʘʯĔ0,5 ,                                             (2) 

 

ʛʜʝ K ï ʙʝʟʨʘʟʤʝʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʠʟ ʛʨʘʬʠʢʘ ʨʠʩ. 13, ʧʨʠ 

ʧʨʦʜʦʣʞʝʥʠʠ ʝʛʦ ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʦʩʴʶ ʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʚʝʜʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ 

ʟʥʘʯʝʥʠʡ ʦʧʦʨʥʳʭ ʚʝʣʠʯʠʥ: f1 = 4ɻʮ, f2 = 1ɻʮ, V0 = 500 ʢʤ/ʩʝʢ, S0 = 1ʢʤ, Sʥʘʯ = 0,1ʢʤ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʦʪʥʦʰʝʥʠʷ (2), ʧʝʨʝʧʠʩʘʥʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ K. ʉ ʥʝʢʦʪʦʨʳʤ ʜʦʧʫʩʪʠʤʳʤ 

ʦʢʨʫʛʣʝʥʠʝʤ ʚ ʪʨʝʪʴʝʤ ʟʥʘʢʝ K = 800. 
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ʕʢʩʧʝʨʠʤʝʥʪ ʩ ʇʣʫʪʦʥʦʤ 2012 ʛʦʜʘ ʜʝʣʘʣʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʘ AUREOLE-001M1 

ʧʨʠ f1 = 0,0083 ɻʮ (1 ʚʳʙʦʨʢʘ ʚ 120 ʩʝʢʫʥʜ). ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʵʪʦʤʫ ʦʙʲʝʢʪʫ ʪʦʯʢʘ ʫʭʦʜʠʪ ʩ 

ʛʝʥʝʨʘʣʴʥʦʡ ʧʨʷʤʦʡ ʜʣʷ f1 = 4/ʩʝʢ, ʥʦ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʨʘʞʝʥʠʶ (2) ʩ ʫʯʸʪʦʤ 

ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ. 

ʇʦʣʫʯʝʥʥʳʡ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʨʝʟʫʣʴʪʘʪ ʠ ʝʛʦ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʜʨʘʚʦʤʫ ʩʤʳʩʣʫ. ʅʝ ʧʦʣʫʯʘʝʪʩʷ ʦʙʥʫʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʨʘʚʥʦ ʢʘʢ ʠ ʫʩʪʨʝʤʣʝʥʠʷ ʚ çʜʫʨʥʫʶè ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʧʨʠ ʝʛʦ 

ʫʚʝʣʠʯʝʥʠʠ. ɼʦʩʪʠʛʥʫʪʦ ʪʘʢʞʝ ʫʚʝʨʝʥʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ ʦʪʢʣʠʢʦʚ ʦʪ ʬʦʪʦʧʦʩʨʝʜʥʠʢʘ ʦʙʲʝʢʪʘ 

ʠ ʩʘʤʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘ ʫʨʦʚʥʝ ʜʠʩʪʘʥʮʠʡ, ʧʨʠʙʣʠʞʘʶʱʠʭʩʷ ʢ ʧʦʣʫʨʘʟʤʝʨʫ 

ʉʦʣʥʝʯʥʦʡ ʉʠʩʪʝʤʳ, ʩ ʧʦʤʦʱʴʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦʧʝʨʘʪʦʨʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʣʫʯʝʥ ʠʥʪʝʨʝʩʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʚʧʦʣʥʝ ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʢʨʠʪʠʢʠ. 

 

ɺʳʚʦʜʳ 

 

1. ʇʨʦʜʦʣʞʝʥʳ ʨʘʙʦʪʳ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʢʦʨʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ çʦʩʚʦʝʥʠʷè 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʜʘʣʸʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʚ ʧʨʝʜʝʣʘʭ ʉʦʣʥʝʯʥʦʡ ʉʠʩʪʝʤʳ) ʧʨʠʙʦʨʥʦ-

ʦʧʝʨʘʪʦʨʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʈʘʥʝʝ ʧʦʜʦʙʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʜʝʣʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʙʣʠʞʥʝʡ ʦʙʲʝʢʪʦʚʦʡ ʟʦʥʳ. ʀʪʦʛʦʚʳʡ ʦʙʱʠʡ ʜʠʘʧʘʟʦʥ ʩʢʦʨʦʩʪʝʡ çʦʩʚʦʝʥʠʷè (10
-6

 ï 

80*10
6
) ʢʤ/ʩʝʢ. 

2. ɺʳʷʩʥʝʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʝʨʚʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ çʦʩʚʦʝʥʠʷè ʫʜʘʣʸʥʥʦʛʦ 

ʦʙʲʝʢʪʘ ʩʚʷʟʘʥʘ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʥʝʛʦ, ʢʘʢ V  ╔ЍS. ʇʨʠ ʧʦʚʪʦʨʥʳʭ ʧʨʦʭʦʜʘʭ ʜʘʥʥʦʡ 

ʜʠʩʪʘʥʮʠʠ, ʣʠʙʦ ʚʦʟʚʨʘʪʘʭ ʚ ʠʩʭʦʜʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʵʪʘ ʩʢʦʨʦʩʪʴ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ 

ʜʦ ʥʝʦʧʨʝʜʝʣʸʥʥʦ ʙʦʣʴʰʠʭ ʚʝʣʠʯʠʥ. 

3. ʅʘʡʜʝʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʠʩʢʦʤʦʡ ʩʢʦʨʦʩʪʠ 
çʦʩʚʦʝʥʠʷè ʫʜʘʣʸʥʥʳʭ ʦʙʲʝʢʪʦʚ: V = K*f1Ĕ0,5*f2Ĕ0,5*SĔ0,5*SʥʘʯĔ0,5. ʇʨʠ ʜʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ K ʧʨʠʤʝʨʥʦ ʨʘʚʝʥ 800.                                             . 

4. ʇʦʣʫʯʝʥʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʩʭʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ, ʜʦʙʳʪʳʭ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ 
ʥʝʠʜʝʥʪʠʯʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʠʩʪʝʤʝ ɿʝʤʣʷ-ʇʣʫʪʦʥ. 

5. ɺʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥ ʚʘʨʠʘʥʪ ʫʯʸʪʘ ʚʣʠʷʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ çʮʠʢʣʠʨʦʚʘʥʠʷè ʦʧʝʨʘʪʦʨʘ 

ʥʘ ʩʢʦʨʦʩʪʴ çʦʩʚʦʝʥʠʷè ʧʨʦʩʪʨʘʥʩʪʚʘ.  
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FOR WHAT REASONS AND HOW DEPENDS THE AVERAGE SPEED OF MEASURING 

COMPLEX GRG-01M1 CONTACT ATTAINMENT WITH DIFFERENT REMOTE OBJECTS 

WHILE WORKING THROUGH THEIR ELECTRONIC IMAGES 

 

V.T. Shkatov, GRG, Tomsk 

 
The article presents a preliminary response to the important question, what is the value of an average çmasteringè speed 

of the space, separating the object from its image, when the operator works with thinly field measuring complex GRG-

001M1 and what are the limits of speed varying. It was found out that the value of the çmasteringè speed is determined, 

all things being equal, not only by the properties of the medium, filling the space considered, but also by the pace of 

reading information by using meter GRG-001M1 and also supposedly by the operator activity. Such responses were 

received when working with very remote cosmic bodies: the Moon, Mars, Jupiter's satellites and Pluto's system. It also 

turned out that the required average çmasteringè speed of space at large distances is associated with the distance 

between the meter and the object as a V~ ãS. Images of the required objects were obtained from NASA archives. In 

other previous experiments was evaluated the same characteristic, but at much smaller distances and higher density of 

separation medium. 
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ʇʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʣʠʷʥʠʶ ʤʦʣʠʪʚ, ʮʝʣʝʙʥʳʭ ʢʘʤʥʝʡ ʠ ʧʠʨʘʤʠʜ ʥʘ ʧʦʣʝʚʦʝ ʚʨʘʱʝʥʠʝ ʥʘʜ 

ʛʦʣʦʚʘʤʠ ʫʯʘʩʪʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʨʠʤʝʥʷʣʩʷ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʠʟʤʝʨʠʪʝʣʴ ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ SEVA-Integral-M-3. ɼʘʪʯʠʢ ʘʧʧʘʨʘʪʘ ʩʢʘʥʠʨʦʚʘʣ ʥʘ ʨʘʩʩʪʦʷʥʠʠʠ 70 ʤʤ ʥʘʜ ʪʝʤʝʥʥʦʡ ʯʘʢʨʦʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʜʠʥʘʤʠʢʠ ʧʦʚʝʜʝʥʠʷ 

ʧʦʣʷ ʥʘʜ ʛʦʣʦʚʦʡ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʷ ʨʝʚʝʨʩʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ. ɺʨʘʱʝʥʠʝ 

ʧʦʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʧʘʨʘʜʠʛʤʝ ʇʦʣʝʚʦʛʦ ɻʠʨʦʩʢʦʧʘ,ʇɻ, ʚʚʠʜʫ ʥʘʣʠʯʠʷ ʨʝʘʣʴʥʦʛʦ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʠ 

ʠʥʝʨʮʠʠ ʫ ʪʘʢʦʛʦ ʧʦʣʷ.  ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʧʨʦʚʦʜʠʚʰʝʤʩʷ ʨʘʥʥʝʝ ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʥʘʜ 
ʚʝʨʰʠʥʦʡ ʥʝʙʦʣʴʰʦʡ ʬʨʘʢʪʘʣʴʥʦʡ ʢʘʨʪʦʥʥʦʡ ʧʨʠʨʘʤʠʜʳ, ʛʜʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʠʣʴʥʦʝ ʚʨʘʱʝʥʠʝ ʧʦʣʷ ʠ 

ʠʟʤʝʥʝʠʝ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʜʘʪʯʠʢʘ ʥʘʜ ʝʸ ʚʝʨʰʠʥʦʡ.  

ʌʦʪʦʜʘʪʯʠʢ ʘʧʧʘʨʘʪʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʠʟʤʝʥʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘʜ ʛʦʣʦʚʘʤʠ ʫʯʘʩʪʥʠʢʦʚ, ʥʝ 

ʚʦʩʧʨʠʥʠʤʘʝʤʦʝ ʥʝʚʦʦʨʫʞʸʥʥʳʤ ʛʣʘʟʦʤ. ʇʦʭʦʞʠʡ ʵʬʬʝʢʪ ʙʳʣ ʦʪʤʝʯʝʥ ʠ ʜʣʷ ʥʝʙʦʣʴʰʦʡ ʬʨʘʢʪʘʣʴʥʦʡ 

ʢʘʨʪʦʥʥʦʡ ʧʠʨʘʤʠʜʳ. ɺʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ  ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ 

ʩʠʩʪʝʤʫ ʜʘʪʯʠʢ-ʬʦʪʦʥ. ɽʩʪʴ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʘʨʠʘʮʠʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ 

ʦʪ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ ʫʯʘʩʪʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚʚʠʜʫ ʥʘʙʣʶʜʘʚʰʝʛʦʩʷ ʨʝʚʝʨʩʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʘ, ʟʘʚʠʩʷʱʝʝ ʦʪ 

ʵʪʠʭ ʬʘʢʪʦʨʦʚ.  

 

ʎʝʥʪʨʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʧʩʠʭʦʬʠʟʠʢʠ ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʘ ʬʠʟʠʯʝʩʢʠʭ ʥʦʩʠʪʝʣʝʡ 

ʩʦʟʥʘʥʠʷ. ɻʠʧʦʪʝʟʳ ʦ ʩʧʠʥ/ʪʦʨʩʠʦʥʥʦʤ ʭʘʨʘʢʪʝʨʝ ʵʪʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʥʦʩʠʪʝʣʷ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʟʘʥʠʤʘʶʪ ʜʦʩʪʦʡʥʦʝ ʤʝʩʪʦ ʚ ʩʬʝʨʝ ʠʥʪʝʨʝʩʦʚ ʥʘʫʯʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ [1-12]. ʇʦʣʥʦʝ ʧʝʨʝʯʠʩʣʝʥʠʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪoʯʥʠʢʦʚ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʘʣʝʢʦ ʚʳʭʦʜʠʣʦ ʙʳ ʟʘ ʬʦʨʤʘʪ ʜʘʥʥʦʡ ʩʪʘʪʴʠ. 

ʉʧʠʥ/ʪʦʨʩʠʦʥʥʘʷ ʦʩʥʦʚʘ ʩʦʟʥʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʚʘʥʪʦʚʦʡ ʧʦ ʩʚʦʝʡ ʩʫʪʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ 

ʧʨʠʙʦʨʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʠʭ ʷʚʣʝʥʠʡ ʷʚʥʦ ʠʣʠ ʥʝʷʚʥʦ ʚʦʚʣʝʢʘʶʪ ʢʦʥʮʝʧʮʠʠ ʢʚʘʥʪʦʚʦʡ 

ʤʝʭʘʥʠʢʠ. ʇʨʠ ʵʪʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ-ʵʣʝʢʪʨʦʥʥʘʷ ʙʘʟʘ ʙʦʣʴʰʠʥʩʪʚʘ ʪʘʢʠʭ ʧʨʠʙʦʨʦʚ 

ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʤʳ ʬʘʢʪʠʯʝʩʢʠ ʠʟʤʝʨʷʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʪʝʥʴ/ʧʨʦʝʢʮʠʶ 

ʩʧʠʥ-ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʥʘ ʧʣʦʩʢʦʩʪʴ ʥʘʰʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. 

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʨʷʪʴ ʠʭ ʬʠʟʠʯʝʩʢʠʝ 

ʚʝʣʠʯʠʥʳ, ʧʦʤʥʷ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʩʦ ʩʧʠʥ-ʪʦʨʩʠʦʥʥʦʡ ʧʨʠʨʦʜʦʡ 

ʩʦʟʥʘʥʠʷ.   

ɸʧʧʘʨʘʪʳ SEVA-Integral-M [13, 14, 15] ʠʟʤʝʨʷʶʪ ʫʜʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʨʘʱʝʥʠʷ, ʧʦʣʝʚʦʛʦ ʛʠʨʦʩʢʦʧʘ, ʇɻ (SEVA= Spinning 

Electric Vector Analyzer). 

ɽʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ɺʪ/ʤ
3
. ʀʟʤʝʨʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʠ 

ʯʘʩʪʦʪ, ʜʦ 250 ʄɻʮ. ʌʘʢʪʠʯʝʩʢʠ, ʘʧʧʘʨʘʪʳ ʵʪʦʛʦ ʪʠʧʘ ʠʟʤʝʨʷʶʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʠʩʢʨʝʪʥʳʭ ʇʦʣʝʚʳʭ ʛʠʨʦʩʢʦʧʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʩʚʦʠʤ 

ʫʛʣʦʚʳʤ ʤʦʤʝʥʪʦʤ, ʘ ʚʝʩʴ ʩʧʝʢʪʨ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʚʝʢʪʦʨʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʚʳʭʦʜʥʳʤʠ ʢʘʥʘʣʘʤʠ ʧʨʠʙʦʨʘ ʷʚʣʷʶʪʩʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʝ ʚʨʘʱʝʥʠʝ, 

QSS, ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ ʚʨʘʱʝʥʠʝ, NSS, ʧʦʣʝʚʦʛʦ ʛʠʨʦʩʢʦʧʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʙʦʨ ʩʦʜʝʨʞʠʪ 

ʬʦʪʦʤʝʪʨ ʥʘ ʦʩʥʦʚʝ ʬʦʪʦʨʝʟʠʩʪʦʨʘ.  

ɺʩʝ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʧʨʠʙʦʨʘ ʟʘʧʠʩʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ DATAQ DI-149 ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 
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ʅʘ ʈʠʩ. 1 ʧʦʢʘʟʘʥ ʧʨʠʙʦʨ SEVA-Integral-M-3. ʅʘ ʈʠʩ. 2 ʧʦʢʘʟʘʥ ʛʨʘʬʠʢ ʛʨʘʜʫʠʨʦʚʢʠ 

ʘʧʧʘʨʘʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʜʠʥʠʮ ʰʢʘʣʳ ʚʳʭʦʜʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʧʨʠʙʦʨʘ ʘʧʧʘʨʘʪʘ.  

 

 
ʈʠʩ. 1. SEVA-Integral -M-3. 

 

 

 
ʈʠʩ. 2. ʂʘʣʠʙʨʦʚʢʘ ʘʧʧʘʨʘʪʘ SEVA-Integral -M-3 ʜʣʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʛʦ ʚʨʘʱʝʥʠʷ ʇɻ ʥʘ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʝ 100 ʢɻʮ. ʂʨʫʪʠʟʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ (1.5*10
-7
 W/m

3
)/mV ʜʣʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʩʯʸʪʘ ʠ (2.0*10
-7
 W/m

3
)/mV  ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʩʯʸʪʘ. 

 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʝʨʘʪʦʨ ʩʢʘʥʠʨʦʚʘʣ ʜʘʪʯʠʢʦʤ ʧʨʠʙʦʨʘ ʥʘʜ ʛʦʣʦʚʦʡ ʫʯʘʩʪʥʠʢʦʚ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 7 ʩʤ ʦʪ ʪʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʨʘʟʤʘʭ ʩʢʘʥʠʨʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʣ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʧʨʝʜʧʣʝʯʴʷʤʠ ʯʝʣʦʚʝʢʘ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʥʘʯʘʣʘ ʟʘʧʠʩʳʚʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʬʦʥʘ ʚ 

ʧʦʤʝʱʝʥʠʠ, ʟʘʪʝʤ ʧʨʦʚʦʜʠʣʦʩʴ ʮʠʢʣʠʯʝʩʢʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʥʘʜ ʛʦʣʦʚʦʡ ʯʝʣʦʚʝʢʘ, ʧʦʩʣʝ ʝʛʦ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʨʘʩʩʣʘʙʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʪʤʝʯʘʝʤʦʝ ʠʥʜʝʢʩʦʤ 0 ʥʘ ʟʘʧʠʩʠ. ɿʘʪʝʤ 

ʧʨʦʚʦʜʠʣʠʩʴ ʯʪʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʣʠʪʚ, ʧʨʠʢʣʘʜʳʚʘʥʠʝ ʮʝʣʝʙʥʳʭ ʢʘʤʥʝʡ ʠʣʠ ʧʠʨʘʤʠʜ, ʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʩʣʝʜʫʶʱʠʝ ʟʘʧʠʩʠ ʚʦ ʚʨʝʤʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʧʦʩʣʝ ʥʠʭ, ʯʪʦ ʦʪʤʝʯʘʣʦʩʴ 

ʠʥʜʝʢʩʘʤʠ, ʥʘʯʠʥʘʷ ʩ 1 ʠ ʜʘʣʝʝ.   

 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ, ʩʨʝʜʥʠʡ ʚʨʘʱʘʪʝʣʴʥʳʡ ʬʦʥ ʚ ʧʦʤʝʱʝʥʠʠ 

ʩʦʩʪʘʚʣʷʣ ʧʦʨʷʜʢʘ 7.5*10
-6

 W/m
3
 ʜʣʷ QSS.  ɿʥʘʢ ʚʨʘʱʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ. ɼʣʷ 
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ʥʘʙʣʶʜʘʶʱʝʛʦ ʦʧʝʨʘʪʦʨʘ ʬʦʥʦʚʦʝ ʚʨʘʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʯʪʦ 

ʜʠʢʪʫʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʛʨʘʜʫʠʨʦʚʢʠ ʠ ʧʦʣʷʨʥʦʩʪʴʶ ʩʠʛʥʘʣʘ ʥʘ ʟʘʧʠʩʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʫʯʘʩʪʥʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʘʤʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʣʝʡ ʚʨʘʱʝʥʠʷ ʠ ʦʪʩʯʸʪ ʥʘʧʨʘʚʣʝʥʠʷ 

ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʦʪ ʥʠʭ ʢ ʜʘʪʯʠʢʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʮʝʥʢʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ 

ʥʝʣʴʟʷ ʜʝʣʘʪʴ ʩʢʦʨʦʧʘʣʠʪʝʣʴʥʳʭ ʚʳʚʦʜʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳʚʘʪʴ ʠʩʪʦʯʥʠʢ ʚʨʘʱʝʥʠʷ - 

ʦʢʨʫʞʘʶʱʠʡ ʬʦʥ ʠʣʠ ʫʯʘʩʪʥʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɿʘʧʠʩʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʧʨʠʚʦʜʠʣʘ 

ʢ ʠʟʤʝʥʝʥʠʷʤ ʫʜʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ -20.0*10
-6

 W/m
3
 ʜʦ +20.0*10

-6
 

W/m
3
. ɿʥʘʢ ʫʩʣʦʚʝʥ ʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʨʘʱʝʥʠʝ ʧʦʤʝʥʷʣʦ ʥʘʧʨʘʚʣʝʥʠʝ! 

ʅʘ ʈʠʩ. 3 ʧʦʢʘʟʘʥ ʬʨʘʛʤʝʥʪ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʥʝʢʦʤʧʨʝʩʩʠʨoʚʘʥʥʦʤ ʚʠʜʝ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʯʸʨʥʘʷ ʣʠʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʫʣʝʚʦʤʫ ʫʨʦʚʥʶ QSS ʚʨʘʱʝʥʠʷ. ɺʳʰʝ ʠ ʥʠʞʝ 

ʵʪʦʡ ʣʠʥʠʠ, ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʝ ʚʨʘʱʝʥʠʝ QSS ʠʟʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ. ɼʘʪʯʠʢ ʨʝʛʠʩʪʨʠʨʫʝʪ 

ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʇɻ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʪʝʤʝʥʥʦʡ ʯʘʢʨʳ. 

 
ʈʠʩ. 3. ʌʨʘʛʤʝʥʪ ʧʦʣʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ (ʜʣʷ ʧʦʷʩʥʝʥʠʡ). ʉʢʘʥʠʨʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʮʠʢʣʠʯʝʩʢʦʝ 

ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʇɻ, ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʥʘʜ  ʪʝʤʝʥʥʦʡ ʯʘʢʨoʡ. ʂʨʦʤʝ ʪʦʛʦ, ʙʘʟʦʚʦʝ  

ʚʨʘʱʝʥʠʝ ʥʘʜ ʪʝʤʝʥʥʦʡ ʯʘʢʨʦʡ ʧʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʷeʪ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʭʦʜʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʢʪʠʚʠʨʫʶʱʝʛʦ 

ʬʘʢʪʦʨʘ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʧʨʠʙʦʨ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʠ ʧʦʢʘʟʳʚʘʝʪ 

ʬʦʥʦʚʦʝ ʚʨʘʱʝʥʠʝ ʚ ʢʦʤʥʘʪʝ. ʇʦʩʣʝ ʧʘʫʟʳ ʥʘʯʠʥʘʝʪʩʷ ʥʦʚʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʩ ʜʨʫʛʠʤ ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ.  ʅʘ ʢʨʘʡʥʝʤ ʧʨʘʚʦʤ ʬʨʘʛʤʝʥʪʝ ʚʠʜʝʥ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʦʚʦʛʦ ʬʘʢʪʦʨʘ. 

 

ʅʝʩʪʘʮʠʦʥʘʨʥʦʝ ʚʨʘʱʝʥʠʝ ʧʦʣʷ NSS ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʭʘʦʪʠʯʥʦʩʪʴ ʚʨʘʱʝʥʠʡ ʧʦʣʝʚʦʛʦ 

ʛʠʨʦʩʢʦʧʘ. ʋʤʝʥʴʰʝʥʠʝ ʝʛʦ ʫʨʦʚʥʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʇɻ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʫʞʝʥʠʠ ʝʛʦ ʩʧʝʢʪʨʘ, ʧʨʠʚʦʜʷʱʝʤ ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʚʨʘʱʝʥʠʡ. 

ʈʠʩ. 4 - 9 ʧʦʢʘʟʳʚʘʶʪ ʢʦʤʧʨʝʩʩʠʨʦʚʘʥʥʫʶ ʟʘʧʠʩʴ ʩʢʘʥʠʨʦʚʘʥʠʡ ʥʘʜ ʫʯʘʩʪʥʠʢʘʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɿʥʘʯʝʥʠʝ ʠʥʜʝʢʩʦʚ ʧʦʷʩʥʷʶʪʩʷ ʚ ʢʦʤʤʝʥʪʘʨʠʷʭ ʢ ʨʠʩʫʥʢʘʤ. 
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ʈʠʩ. 4. ʋʯʘʩʪʥʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘ ʃʝʚʦʥ ʊʘʜʝʚʦʩʷʥ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʠcʭʦʜʥʦʛʦ ʥʫʣʝʚʦʛʦ ʮʠʢʣʘ ʥʘʜ 

ʛʦʣʦʚʦʡ ʚ ʨʘʩʩʣʘʙʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʫʯʘʩʪʥʠʢ ʥʘʯʘʣ ʩʦʙʠʨʘʪʴ ʥʝʙʦʣʴʰʫʶ ʢʘʨʪʦʥʥʫʶ ʧʠʨʘʤʠʜʫ. ʇʨʠʙʦʨ 

SEVA ʨʝʛʠʩʪʨʠʨʫʝʪ ʧʦʚʳʰʝʥʠʝ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ ʚʨʘʱʝʥʠʷ.  ʇʨʠ ʵʪʦʤ ʬʦʪʦʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʪʝʯʝʥʠʝ 18 ʩʝʢʫʥʜ. 1 -ʇʠʨʘʤʠʜʘ ʧʨʠʣʦʞʝʥʘ ʢ ʪʝʣʫ, ʩʢʘʥʠʨʦʚʘʥʠʝ; 2, 3 - ʨʘʟʣʠʯʥʳʝ 

ʤʦʣʠʪʚʳ. ʇʨʠ ʤʦʣʠʪʚʘʭ 2, 3 ʧʨʠʙʦʨ ʬʠʢʩʠʨʫʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʥʠʞʥʷʷ 

ʢʨʠʚʘʷ. 

 

 
ʈʠʩ. 5. ʋʯʘʩʪʥʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘ ɼʝʥʠʩ ʂʦʤʘʨʦʚ, ʤʘʣʴʯʠʢ 11 ʣʝʪ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʠʩʭʦʜʥʦʛʦ (0) 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʨʘʩʩʣʘʙʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ: 1 - ʧʨʦʠʟʥʦʩʠʪ ʤʦʣʠʪʚʫ ñʆʪʯʝ ʅʘʰò; 2 -   ʤʦʣʠʪʚʘ ñʐʤʘ 

ʀʩʨʘʝʣʴò, 3 ʨʘʟʘ; 3 - ʧʨʦʠʟʥʸʩ ʫʪʚʝʨʞʜʝʥʠʝ ñʗ ʝʩʪʴ ʉʚʝʪ ʠ ʃʶʙʦʚʴ, ʠʟʣʫʯʘʝʤʳʝ ɿʝʤʣʝ, ʇʨʠʨʦʜʝ, 

ʏʝʣʦʚʝʯʝʩʪʚʫ ʠ ʂʦʩʤʦʩʫ,ò 3 ʨʘʟʘ; 4 - ʊʨʠ ʫʯʘʩʪʥʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʳʩʣʝʥʥʦ ʧʨʦʠʟʥʝʩʣʠ ʤʦʣʠʪʚʫ ʦ 

ɼʝʥʠʩʝ. 
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ʈʠʩ. 6. ʋʯʘʩʪʥʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘ ɼʝʥʠʩ ʂʦʤʘʨʦʚ, ʤʘʣʴʯʠʢ 11 ʣʝʪ. ʇʨʦʜʦʣʞʝʥʠʝ. ʅʘʙʣʶʜʘʶʪʩʷ ʩʣʘʙʳʝ 

ʦʩʮʠʣʣʷʮʠʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʤʦʣʠʪʚʝ. 

 

 

 
ʈʠʩ. 7. ʋʯʘʩʪʥʠʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʉʦʬʠʷ ɹʣʘʥʢ. 0 - ʀʩʭʦʜʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʜʦ ʤʦʣʠʪʚ; 

1 - ʄʳʩʣʝʥʥʦʝ ʦʙʨʘʱʝʥʠʝ ʢ ʊʚʦʨʮʫ, ʄʘʪʝʨʠ ʄʠʨʘ ʠ ɺʳʩʰʠʤ ʉʠʣʘʤ, ʠ ʦʙʨʘʱʝʥʠʝ ʢ ʄʘʪʝʨʠ-ɿʝʤʣʝ; 2 - 

ʂʦʩʤʠʯʝʩʢʠʡ ɿʥʘʢ ʃʶʙʚʠ ʥʘ ʛʨʫʜʠ; 3 - ʗʰʤʘ ʥʘʜ ʩʝʨʮʝʤ; 4 - ɾʝʦʜ ʨʦʟʦʚʳʡ, ʙʦʨʜʦʚʳʡ ʦʚʘʣʴʥʳʡ ʩ 

ñʜʝʪʢʦʡò ʥʘʜ ʩʝʨʜʮʝʤ; 5 ï ʄʘʨʦʢʘʥʩʢʠʡ ʞʝʦʜ ʥʘʜ ʩʝʨʜʮʝʤ; 6 - ʄʦʣʠʪʚʘ ʥʘ ʦʪʢʨʳʪʢʝ, ʧʣʶʩ ʤʳʩʣʝʥʥʘʷ 

ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʉʠʣʘʤ ʉʚʝʪʘ ʠ ʵʣʝʤʝʥʪʘʣʴʥʳʤ ʩʫʱʝʩʪʚʘʤ. ʌʦʪʦʜʝʪʝʢʪʦʨ ʬʠʢʩʠʨʫʝʪ ʣʦʢʘʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʩʚʝʪʘ ʧʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʥʘʜ ʛʦʣʦʚʦʡ ʜʘʥʥʦʡ ʫʯʘʩʪʥʠʮʳ. 
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ʈʠʩ. 8. ʋʯʘʩʪʥʠʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʉʦʬʠʷ ɹʣʘʥʢ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʣʩʷ ʜʣʷ ʚʣʠʷʥʠʷ 

ʧʠʨʘʤʠʜ.  0 - ʠʩʭʦʜʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʜʦ ʚʦʟʜʝʡʩʪʚʠʡ. 1 - ʧʠʨʘʤʠʜʢʘ ʥʘ ʛʦʣʦʚʝ, ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʥ ʘʥʘ 

ʉʝʚʝʨ; 2 - ʇʠʨʘʤʠʜʢʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʉʝʚʝʨ, 3 - ʊʨʠʞʜʳ ʧʨʦʠʟʥʝʩʝʥʳ 3 ʩʣʦʚʘ ʂʦʩʤʠʯʝʩʢʦʛʦ ʂʦʜʘ;  4 - 

ʥʘ ʛʦʣʦʚʝ ʤʘʣʝʥʴʢʘʷ ʧʦʣʘʷ ʧʠʨʘʤʠʜʢʘ 9; 5 - ʈʦʤʙʦʚʠʜʥʘʷ ʧʠʨʘʤʠʜʢʘ, ʠ ʥʘ ʥʝʡ ʯʠʩʣʦ 379 ʥʘʜ ʛʦʣʦʚʦʡ;  6 

- ʩ ʂʦʩʤʠʯʝʩʢʠʤ ɿʥʘʢʦʤ; 7 - ʜʚʝ ʨʦʤʙʦʚʠʜʥʳʝ ʧʠʨʘʤʠʜʢʠ ʩ ʠʢʦʥʦʡ ɹʦʞʝʩʪʚʝʥʥʦʡ ʄʘʪʝʨʠ. ʅʘʯʠʥʘʝʪ 

ʩʢʘʟʳʚʘʪʴʩʷ ʕʬʬʝʢʪ ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʋʩʪʘʣʦʩʪʠ ʩʠʩʪʝʤʳ ʆʙʲʝʢʪ-ʆʧʝʨʘʪʦʨ-ʇʨʠʙʦʨ-ʆʙʲʝʢʪ: ʇʨʠ 

ʩʢʘʥʠʨʦʚʘʥʠʠ ʥʘʜ ʛʦʣʦʚʦʡ, ʧʨʠʙʦʨ SEVA ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ QSS,  ʩ 

ʠʟʤʝʥʷʶʱʝʡʩʷ ʧʦʣʷʨʥʦʩʪʴʶ. ʆʜʥʘʢʦ ʥʘ ʟʘʧʠʩʠ ʵʪʦ ʥʝ ʚʠʜʥʦ. ɺʦʟʤʦʞʥʘʷ ʧʨʠʯʠʥʘ - ʠʥʬʦ-ʫʩʪʘʣʦʩʪʴ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ DATAQ  DI-149. ʇʦ-ʧʨʝʞʥʝʤʫ, ʬʦʪʦʜʝʪʝʢʪʦʨ ʬʠʢʩʠʨʫʝʪ ʣʦʢʘʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʚʝʪʘ 

ʧʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʥʘʜ ʛʦʣʦʚʦʡ ʜʘʥʥʦʡ ʫʯʘʩʪʥʠʮʳ. 

 

 

 
ʈʠʩ. 9. ʋʯʘʩʪʥʠʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʆʣʴʛʘ ʂʦʤʘʨʦʚʘ. ʕʬʬʝʢʪ ʀʥʬʦ-ʋʩʪʘʣʦʩʪʠ ʧʨʦʜʦʣʞʘʝʪ ʩʢʘʟʳʚʘʪʴʩʷ ʚ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. 0 - ʀʩʭʦʜʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʜʦ ʚʦʟʜʝʡʩʪʚʠʡ; 1 - ʩ ʢʨʝʩʪʠʢʦʤ ʥʘ ʛʨʫʜʠ; 2 - 

ʆʜʥʘ ʤʦʣʠʪʚʘ; 3 - ʩʝʤʴ ʨʘʟ ʤʦʣʠʪʚʘ ñʆʪʯʝ ʅʘʰò; 4 - ʤʦʣʠʪʚʘ ʉʦʬʠʠ ʦʙ ʆʣʴʛʝ, ʧʣʶʩ ʩʦʟʜʘʥʥʳʡ ʥʘʜ 

ʆʣʴʛʦʡ ɹʦʞʝʩʪʚʝʥʥʳʡ ʧʦʪʦʢ; 5 - ʜʚʝ ʨʦʤʙʦʚʠʜʥʳʝ ʧʠʨʘʤʠʜʢʠ ʩ ʂʦʜʦʤ; 6 - ʩ ʠʢʦʥʦʡ; 7 - ʩ ʰʫʥʛʠʪʦʤ; 8 - 

ʥʘ ʩʝʨʜʮʝ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʡ ʞʝʦʜ; 9- ʩ ʙʫʩʘʤʠ ʠʟ ʊʠʙʝʪʩʢʦʛʦ ʘʛʘʪʘ. ʌʦʪʦʜʝʪʝʢʪʦʨ ʬʠʢʩʠʨʫʝʪ ʣʦʢʘʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʩʚʝʪʘ ʧʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʥʘʜ ʛʦʣʦʚʦʡ ʜʘʥʥʦʡ ʫʯʘʩʪʥʠʮʳ. 

 

ʈʠʩ. 10 ʧʦʢʘʟʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪ ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʘʜ ʥʝʙʦʣʴʰʦʡ ʬʨʘʢʪʘʣʴʥʦʡ ʧʠʨʘʤʠʜʦʡ, 

ʢʦʥʩʪʨʫʢʮʠʠ ʅ. ɺʠʨʪʫʦʟʦʚʘ. Hʘʙʣʶʜʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʝ ʚʘʨʠʘʮʠʠ ʚʨʘʱʝʥʠʷ ʧʦʣʷ, 

ʢʘʯʝʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʚʳʰʝ. ʌʦʪʦʜʝʪʝʢʪʦʨ ʧʦʢʘʟʳʚʘʝʪ ʦʯʝʥʴ ʩʠʣʴʥʫʶ 
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ʚʘʨʠʘʮʠʶ ʩʚʝʪʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʜʘʪʯʠʢʘ ʥʘʜ ʚʝʨʰʠʥʦʡ ʧʠʨʘʤʠʜʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦʪ 

ʵʬʬʝʢʪ ʥʝ ʚʠʜʝʥ ʛʣʘʟʦʤ ʠ ʝʛʦ ʚʦʟʤʦʞʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʩʣʝʜʫeʪ ʜʘʣʝʝ.  

 

 
ʈʠʩ. 10. ʈʝʟʫʣʴʪʘʪ ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʘʜ ʥʝʙʦʣʴʰʦʡ ʬʨʘʢʪʘʣʴʥʦʡ ʢʘʨʪʦʥʥʦʡ ʧʠʨʘʤʠʜʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʅ. 

ɺʠʨʪʫʦʟʦʚʘ. Hʘʙʣʶʜʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʝ ʚʘʨʠʘʮʠʠ ʚʨʘʱʝʥʠʷ ʧʦʣʷ, ʢʘʯʝʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʱʠʝ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʚʳʰʝ. ʌʦʪʦʜʝʪʝʢʪʦʨ ʧʦʢʘʟʳʚʘʝʪ ʦʯʝʥʴ ʩʠʣʴʥʫʶ ʚʘʨʠʘʮʠʶ ʩʚʝʪʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʜʘʪʯʠʢʘ ʥʘʜ ʚʝʨʰʠʥʦʡ ʧʠʨʘʤʠʜʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦʪ ʵʬʬʝʢʪ ʥʝ ʚʠʜʝʥ ʛʣʘʟʦʤ ʠ ʝʛʦ ʚʦʟʤʦʞʥʦʝ 

ʦʙʲʷʩʥʝʥʠʝ ʩʣʝʜʫʪ ʜʘʣʝʝ. ʇʨʦʭʦʞʜʝʥʠʝ ʜʘʪʯʠʢʘ ʥʘʜ ʚʝʨʰʠʥʦʡ ʧʠʨʘʤʠʜʳ ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 
ʮʝʧʴ ʬʦʪʦʜʘʪʯʠʢʘ - ʚʠʜʥʳ ʠʥʪʝʥʩʠʚʥʳʝ ʚʩʧʣʝʩʢʠ ʪʦʢʘ. ʅʘ ʜʘʥʥʦʡ ʟʘʧʠʩʠ ʥʘʧʨʘʚʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʚʝʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʨʘʚʣʝʥʠʶ ʩʪʨʝʣʢʠ Light ʥʘ ʫʯʘʩʪʢʝ ʟʘʧʠʩʠ ʩʚʝʪʘ. 

 

ʆʙʲʷʩʥʝʥʠʝ ʥʘʙʣʶʜʘʝʤʳʭ ʵʬʬʝʢʪʦʚ 

 

ʌʘʢʪʠʯʝʩʢʠ ʧʨʠʙʦʨʳ  SEVA ʬʠʢʩʠʨʫʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʪʝʥʴ/ʧʨʦʝʢʮʠʶ ʩʧʠʥ-

ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʨʝʘʣʠʟʫʝʤʫʶ ʢʘʢ ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʇʦʣʝʚʦʡ ɻʠʨʦʩʢʦʧ, ʕM ʇɻ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʕM ʇɻ ʷʚʣʷʝʪʩʩʷ ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ, ʢʘʢ ʧʦ ʢʨʠʪʝʨʠʶ ʤʘʩʩʳ, ʪʘʢ ʠ ʧʦ ʝʛʦ 

ʜʠʩʢʨʝʪʥʦʡ ʧʨʠʨʦʜʝ.   

ʈʠʩ. 11 ʧʦʢʘʟʳʚʘʝʪ ʬʦʪʦʛʨʘʬʠʠ ʇɻ, ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʝ 6+ ʢɻʮ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚʦʟʣʝ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. ɺʩʝʭ ʠx ʦʙʲʝʜʠʥʷʝʪ ʦʪʯʝʪʣʠʚʦ ʚʠʜʠʤʘʷ 

ʜʠʩʢʨʝʪʥʦʩʪʴ ʦʨʙʠʪ ʚʨʘʱʝʥʠʷ ʧʦʣʷ, ʩʦʧʨʦʚʦʞʜʘʝʤa̫  ʚʦʟʤʦʞʥʦʡ ʧʨʝʮʝʩʠʝʡ. 

  

  
ʈʠʩ. 11. ʌʦʪʦʛʨʘʬʠʠ ʇɻ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʝ 6+ ʢɻʮ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚʦʟʣʝ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ. ɺʩʝʭ ʠx ʦʙʲʝʜʠʥʷʝʪ ʦʪʯʝʪʣʠʚʦ ʚʠʜʠʤʘʷ ʜʠʩʢʨʝʪʥʦʩʪʴ ʦʨʙʠʪ ʚʨʘʱʝʥʠʷ ʧʦʣʷ, ʩʦʧʨʦʚʦʞʜʘʝʤaʷ 

ʚʦʟʤʦʞʥʦʡ ʧʨʝʮʝʩʠʝʡ. 
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ʂʚʘʥʪʦʚʘʷ ʧʨʠʨʦʜʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʤʳʩʣʠ ʚ ʝʸ ʜʠʥʘʤʠʢʝ, ʧʨʠ ʤʦʣʠʪʚʝ ʠ ʜʨʫʛʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ, ʥʘʭʦʜʠʪ ʩʚʦʸ ʦʪʨʘʞʝʥʠʝ ʚ ʧʦʢʘʟʘʥʠʷʭ ʧʨʠʙʦʨʘ SEVA, ʠʟʤʝʨʷʶʱʝʛʦ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʵʬʬʝʢʪ ʜʠʩʢʨʝʪʥʳʭ ʧʦʣʝʚʳʭ ʛʠʨʦʩʢʦʧʦʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪ. ʅʘʙʣʶʜʘʝʤʳʡ 

ʵʬʬʝʢʪ ʫʤʝʥʴʰʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʬʠʢʩʠʨʫʝʤʦʛʦ ʜʘʪʯʠʢʦʤ, ʩʦʚʧʘʜʘʝʪ ʩ ʙʦʣʝʝ ʨʘʥʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʬʦʥʦʚʳʭ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʚʦ ʚʨʘʱʘʶʱʠʭʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʦʣʷʭ [16, 17]. ʕʪʦʪ ʵʬʬʝʢʪ ʦʙʲʷʩʥʷʣʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʧʦʣʝʚʦʛʦ ʚʨʘʱʝʥʠʷ ʩʦ ʩʧʠʥʦʤ 

ʛʘʤʤʘ-ʬʦʪʦʥʦʚ. ʇʨʦʠʩʭʦʜʠʣʘ ʧʝʨʝʜʘʯʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʬʦʪʦʥʘʤ, ʧʨʠ 

ʵʪʦʤ ʚʦʟʨʘʩʪʘʣʘ ʩʪʘʙʠʣʠʟʘʮʠʷ ʬʦʪʦʥʦʚ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʠʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʧʦ ʢʦʦʨʜʠʥʘʪʝ 

ʩʪʘʥʦʚʠʣʘʩʴ ʤʝʥʴʰʝ, ʚ ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʉʦʦʪʥʦʰʝʥʠʷ ʅʝʦʧʨʝʜʝʣʸʥʥʦʩʪʝʡ ɻʝʡʟʝʥʙʝʨʛʘ. ɸ 

ʚʤʝʩʪʝ ʩ ʵʪʠʤ, ʫʤʝʥʴʰʘʣʘʩʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʩʪʨʝʯʠ ʩ ʜʝʪʝʢʪʦʨʦʤ, ʥʘʙʣʶʜʘʝʤʘʷ ʢʘʢ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʬʦʪʦʥʦʚ. ʅʝʯʪʦ ʧʦʜʦʙʥʦʝ ʤʦʛʣʦ ʠʤʝʪʴ ʤʝʩʪʦ ʠ ʚ ʜʘʥʥʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ. 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʫʯʘʩʪʥʠʢʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʆʣʴʛʝ ʂʦʤʘʨʦʚʦʡ, 

ʃʝʚʦʥʫ ʊʘʜʝʚʦʩʷʥʫ ʠ ɼʝʥʠʩʫ ʂʦʤʘʨʦʚʫ. 
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A series of experiments on influence of prayers, healing stones and pyramids on the field spinning over participantsô 

heads was conducted. The wide-band meter of electromagnetic spinning, SEVA-Integral-M-3 was employed. The 

sensor was scanning 70 mm over a sincipital chakra. Such the psycho-physical actions lead to a variation of the field 

dynamics over a human head, including reverse of the spinning direction in some cases, as it was revealed. The 

spinning field is considered as the Field gyroscope paradigm, FG, because this field has a real angular momentum and 

inertia as well. The obtained results were compared with the earlier conducted scanning over a top of the small fractal 

cartoon pyramid, where a strong field spinning was recorded as well as reversing of its direction as the sensor was 

passing over the top. The photo-sensor of the instrument registered a variation of a light flux over the  heads of the 

participants, which was not noted by a naked eye. The similar phenomenon was noted for the small fractal cartoon 

pyramid. Action of the accompanying Torsion field on the sensor-photon system can be a possible cause of this 

phenomenon. There is a reason to suppose a dependence of the registered  light flux on gender and age of the 

participants, because   the observed reversing direction phenomenon depended on these factors.   
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ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʧʨʠʙʦʨʘʤʠ SEVA, ʠʟʤʝʨʠʪʝʣʷʤʠ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʨʘʱʘʶʱʠʭʩʷ ʧʦʣʝʡ - 

ʧʦʣʝʚʳʤʠ ʛʠʨʦʩʢʦʧʘʤʠ, ʚʳʷʚʠʣʠ ʧʨʦʮʝʩʩ ʨʝʣʘʢʩʘʮʠʦʥʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʪʩʯʸʪʘ ʧʨʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʚʥʝʰʥʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ: ʩʚʝʪ, ʛʨʘʬʠʯʝʩʢʠʡ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʚʨʝʤʷ ʨʝʣʘʢʩʘʮʠʠ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʩʦʙʩʪʚʝʥʥʫʶ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʧʨʠʙʦʨʘ. 

ʇʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʠ ʪʦʨʩʠʦʥʥʳʤʠ ʧʦʣʝʚʳʤʠ ʛʠʨʦʩʢʦʧʘʤʠ: ʕʄʇɻ ʠ ʊʇɻ, 

ʷʚʣʷʶʱʠʤʠʩʷ ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ. ɺʘʨʠʠʨʫʶʱʠʡ ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ, ʩʦʟʜʘʚʘʝʤʳʡ ʕʄʇɻ, ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ 

ʚ ʤʦʥʦʪʦʥʥʦ ʥʘʨʘʩʪʘʶʱʠʡ ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ ʊʇɻ ʙʣʘʛʦʜʘʨʷ  ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʵʬʬʝʢʪʫ ʥʘʢʦʧʣʝʥʠʷ, ʩʚʦʝʛʦ ʨʦʜʘ 

ʨʘʩʢʨʫʪʢʝ. ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʟʘʤʝʜʣʝʥʠʠ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʠʛʨʘʪʴ ʢʘʢ ʩʘʤ ʦʙʲʝʢʪ ʠʟʤʝʨʝʥʠʷ - ʩʚʝʪ, ʥʦʩʠʪʝʣʴ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʪ.ʜ., ʪʘʢ ʠ ʟʘʤʢʥʫʪʘʷ ʩʠʩʪʝʤʘ ʠʟʤʝʨʝʥʠʡ ʚ ʮʝʣʦʤ. ʕʣʝʢʪʨʦʥʥʳʡ ʧʨʠʙʦʨ ʨʝʛʠʩʪʨʠʨʫʝʪ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʧʨʦʝʢʮʠʶ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ.  ɺʚʠʜʫ ʞʝʩʪʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʵʪʠʭ ʧʦʣʝʡ, ʧʨʠʙʦʨ ʨʝʛʠʩʪʨʠʨʫʝʪ 

ʥʝʢʦʝ ʚʪʦʨʠʯʥʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ,  ʧʨʠʚʷʟʘʥʥʦʝ ʢ ʤʝʜʣʝʥʥʦ ʥʘʨʘʩʪʘʶʱʤʝʫ ʫʛʣʦʚʦʤʫ ʤʦʤʝʥʪʫ 

ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ.  ʇʝʨʚʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʥʘʨʘʩʪʘʶʱʝʛʦ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʊʇɻ ʩʦʟʜʘʸʪ ʤʦʤʝʥʪ ʩʠʣ, 

ʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʧʨʠʙʦʨʳ ʢʨʫʪʠʣʴʥʦʛʦ ʪʠʧʘ. ʀʥʝʨʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʝʚʳʭ ʛʠʨʦʩʢʦʧʦʚ ʦʙʲʷʩʥʷʶʪ ʵʬʬʝʢʪ 

ʬʘʥʪʦʤʦʚ. 

 

ʇʦʣʝʚʳʝ ʛʠʨʦʩʢʦʧʳ [12,13] ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʌʠʟʠʢʠ. 

ɺ ʷʚʥʦʤ ʠʣʠ ʥʝʷʚʥʦʤ ʚʠʜʝ, ʦʥʠ ʫʞʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʯʝʥʳʭ. 

ɿʥʘʯʠʪʝʣʥʳʡ ʚʢʣʘʜ ʚ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʝʩʣʘ ʨʦʩʩʠʡʩʢʘʷ/ʩʦʚʝʪʩʢʘʷ ʰʢʦʣʘ. ɽʱʸ ʥʘ 

ʩʪʳʢʝ 19 ʠ 20 ʚʝʢʦʚ, ʅ.ʇ. ʄʳʰʢʠʥ, ʨʦʩʩʠʡʩʢʠʡ ʫʯʸʥʳʡ, ʟʘʤʝʪʠʣ ʠ ʠʩʩʣʝʜʦʚʘʣ ʷʚʣʝʥʠʝ 

ʧʦʚʦʨʦʪʘ  ʣʝʛʢʦʛʦ ʜʠʩʢʘ ʚ ʩʚʝʪʦʚʦʤ ʧʦʪʦʢʝ. ʆʥ ʦʙʲʷʩʥʠʣ ʵʪʦ ʜʝʡʩʪʚʠʝʤ ʥʝʢʠʭ 

ʧʦʥʜʝʨʦʤʦʪʦʨʥʳʭ ʩʠʣ [7]. 

ʇʦʷʚʣʝʥʠʝ ʧʘʨʘʜʠʛʤʳ ʊʦʨʩʠʦʥʥʳʭ ʇʦʣʝʡ (Tʇ) ʧʦʟʚʦʣʠʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʧʨʠʙʦʨʳ ʢʨʫʪʠʣʴʥʦʛʦ ʪʠʧʘ, ʢʘʢ ʬʘʢʪʠʯʝʩʢʠ ʧʝʨʚʠʯʥʳʝ ʧʨʠʙʦʨʳ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʵʪʠʭ ʧʦʣʝʡ. 

ʕʣʝʢʪʨʦʥʥʦ/ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʨʠʙʦʨʳ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʢʦʨʨʝʣʠʨʫʶʱʠʝ ʩ ʊʇ, ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ ʚʪʦʨʠʯʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʪ.ʢ. ʦʥʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʝʛʠʩʪʨʠʨʫʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝ ʊʇ. 

ʆʜʥʘʢʦ, ʜʣʷ ʚʩʝʭ ʊʇ ʧʨʠʙʦʨʦʚ, ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ, ʢʣʶʯʝʚʳʤʠ ʩʣʦʚʘʤʠ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ. 

ɺ ʨʘʙʦʪʘʭ ʅ.ɸ. ʂʦʟʳʨʝʚʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʊʇ, ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʣʠʩʴ 

ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ ʜʣʷ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ.   

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʦʨʩʠʦʥʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ɸ.ɽ. ɸʢʠʤʦʚʘ ʦʩʥʦʚʘʥʳ ʥʘ ʚʦʟʙʫʞʜʝʥʠʠ 

ʩʧʠʥʦʚ ʚ ʬʝʨʨʠʪʝ, ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʉʘʤ ʞʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʢʦʤʧʦʥʝʥʪ ʥʝ ʧʨʦʧʫʩʢʘʣʩʷ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʢʨʘʥʦʚ [9-11].  

ʇʦʣʝʚʦʡ ɻʠʨʦʩʢʦʧ ʷʚʣʷʝʪʩʷ ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ. ɻ.ʀ. ʐʠʧʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʢʚʘʥʪʦʚʘʷ 

ʪʝʦʨʠʷ ʦʧʠʩʳʚʘʝʪ ʜʠʥʘʤʠʢʫ ʇɻ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʧʦʣʷʭ ʠʥʝʨʮʠʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ, 

ʷʚʣʝʥʠʝ ʠʥʝʨʮʠʠ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʟʜʝʩʴ ʠ ʦʧʠʩʳʚʘʝʪ ʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʫʨʘʚʥʝʥʠʷ ʐʨʸʜʠʥʛʝʨʘ [16,17]. 

ɸʚʪʦʨ ʵʪʦʡ ʨʘʙʦʪʳ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʣʝʜʫʝʪ ʨʘʟʜʝʣʷʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ (ʕʄ) ʇɻ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʝʛʠʩʪʨʠʨʫʝʤʳʡ ʧʨʠʙʦʨʦʤ SEVA, ʠ ʪʦʨʩʠʦʥʥʳʡ ʇɻ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʡ 

ʧʨʠʙʦʨʘʤʠ ʢʨʫʪʠʣʴʥʦʛʦ ʪʠʧʘ, ʪʘʢʠʤʠ, ʢʘʢ ʪʦʨʩʠʦʥʥʳʝ ʚʝʩʳ, ʧʨʠʙʦʨ ʪʦʨʩʠʥʜ ʠ ʪ.ʜ. ʆʙʘ ʪʠʧʘ 

ʧʦʣʝʚʳʭ ʛʠʨʦʩʢʦʧʦʚ ʚʟaʠʤʥʦ ʩʚʷʟʘʥʳ ʠ ʥʝʦʪʜʝʣʠʤʳ ʦʜʠʥ ʦʪ ʜʨʫʛʦʛʦ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ 

ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʷʤ ʨʘʟʣʠʯʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ. ɺʦʧʨʦʩ 

ʪʦʣʴʢʦ ʚ ʤʝʪʦʜʝ ʨʝʛʠʩʪʨʘʮʠʠ.  

ɼʣʷ ʕʄʇɻ, ʘʚʪʦʨʦʤ ʨʘʥʝʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʘʩʩʳ m, ʫʛʣʦʚʦʛʦ 

ʤʦʤʝʥʪʘ L ʠ ʤʦʤʝʥʪʘ ʩʠʣ dL/dt ʜʣʷ ʛʠʨʦʩʢʦʧʘ,  ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʚʝʢʪʦʨʦʤ ʧʦʣʷ ɽs, 

ʚʨʘʱʘʶʱʠʤʩʷ ʩ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʦʡ w ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʦʙʲʸʤe V  ʚʥʫʪʨʠ ʫʩʣʦʚʥʦʛʦ ʮʠʣʠʥʨʘ c 

ʜʠʘʤʝʪʨʦʤ D=2R.  
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 ʕʄʇɻ ʠʩʧʳʪʳʚʘʝʪ ʮʠʢʣʠʯʝʩʢʫʶ ʚʘʨʠʘʮʠʶ/ʤʦʜʫʣʷʮʠʶ ʤʘʩʩʳ ʠ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ,  

ʧʦʩʢʦʣʴʢʫ ʩʘʤ ʚʨʘʱʘʶʱʠʡʩʷ ʚʝʢʪʦʨ ɽs ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʩʣʦʞʝʥʠʷ ʜʚʫʭ ʚʟʘʠʤʥʦ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʚʝʢʪʦʨʦʚ ɽ1(t) ʠ ɽ2(t), ʩʜʚʠʥʫʪʳʭ ʧʦ ʬʘʟʝ ʥʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʫʛʦʣ 

j.  
 

() ( ) ( )( )22

2

1 sinsin jww ++= tEtEtEs   (4) 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʤʦʤʝʥʪʘ ʩʠʣ (ʧʝʨʚʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ), ʪʦ ʵʪʘ 

ʚʝʣʠʯʠʥʘ ʩʪʘʥʦʚʠʪʩʷ ʮʠʢʣʠʯʝʩʢʦʡ ʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʡ. 

ʊʘʢoʡ ʦʩʮʠʣʣʠʨʫʶʱʠʡ ʤʦʤʝʥʪ ʩʠʣ ʨʝʘʣʴʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʦʙʲʝʢʪʳ ʠ ʦʧʘʩʝʥ ʜʣʷ 

ʤʥʦʛʦʩʣʦʡʥʳʭ ʩʠʩʪʝʤ c ʨʘʟʣʠʯʥʳʤʠ ʚʨʝʤʝʥʘʤʠ ʨʝʣʘʢʩʘʮʠʠ, ʠʤʝʶʱʠʤʠ ʨʘʜʠʘʣʴʥʫʶ 

ʩʠʤʤʝʪʨʠʶ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʠ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʯʝʣʦʚʝʢʘ. 

ɽʩʣʠ ʚʨʝʤʝʥʘ ʨʝʣʘʩʘʮʠʠ ʩʣʦʸʚ ʩʦʩʪʘʚʣʷʶʪ ʤʥʦʞʝʩʪʚʦ ti, ʪʦ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʯʘʩʪʦʪʳ 

ʧʦʣʷ w ʠʟ ʧʨʦʮʝʩʩʘ ʧʦʣʷʨʠʟʘʮʠʠ, ʘ ʟʥʘʯʠʪ ʠ ʜʝʡʩʪʚʠʷ ʩʠʣʳ, ʙʫʜʫʪ ʧʦʩʪʝʧʝʥʥʦ ʫʭʦʜʠʪʴ 

ʢʦʤʧʦʥʝʥʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ w~1/ti. ʅʘ ʢʦʤʧʦʥʝʥʪʳ ʩ ʤʘʣʝʥʴʢʠʤ 
ʚʨʝʤʝʥʝʤ ʨʝʣʘʢʩʘʮʠʠ ʙʫʜʝʪ ʧʦ-ʧʨʝʞʥʝʤʫ ʜʝʡʩʪʚʦʚʘʪʴ ʩʢʨʫʯʠʚʘʶʱʘʷ ʩʠʣʘ ʚʨʘʱʘʶʱʝʛʦʩʷ 

ʧʦʣʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʝʜʣʝʥʥʳʝ ʩʣʦʠ ʙʫʜʫʪ ʥʝ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʣʝ. ʊʦʛʜʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ 

ʚʟʘʠʤʥʦʝ ʩʢʦʣʴʞʝʥʠʝ ʠ ʨʘʟʜʝʣʝʥʠʝ ʩʣʦʸʚ. 

ʆʜʥʘʢʦ, ʜʣʷ ʠʥʜʠʢʘʪʦʨʦʚ ʢʨʫʪʠʣʴʥʦʛʦ ʪʠʧʘ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ L-ʦʙʨʘʟʥʳʡ 

ʠʥʜʠʢʘʪʦʨ ʙʠʦʣʦʢʘʮʠʠ, ʤʳ ʥʘʙʣʶʜʘʝʤ ʤʦʥʦʪʦʥʥʳʡ ʧʦʚʦʨʦʪ ʦʙʲʝʢʪʘ ʚʦ ʚʨʘʱʘʶʱʝʤʩʷ ʧʦʣʝ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʧʝʨʠʦʜ ʢʦʪʦʨʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʨʝʣʘʢʩʘʮʠʠ ʦʙʲʝʢʪʘ [15]. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʥʘʙʣʶʜʘʝʤʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʟʘʠʤʦʩʚʷʟʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʚʳʭ ʛʠʨʦʩʢʦʧʦʚ. 

ʕʄʇɻ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʢʨʫʯʠʚʘʝʪ ʊʇɻ, ʦʙʣʘʜʘʶʱʠʡ ʩʚʦʝʡ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ,  ʚ 

ʨʝʞʠʤʝ ʥʘʢʦʧʣʝʥʠʷ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ. ʊʦʛʜʘ ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ ʊʇɻ ʙʫʜʝʪ ʤʦʥʦʪʦʥʥʦ 

ʥʘʨʘʩʪʘʪʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʕʄʇɻ, ʘ ʝʛʦ ʧʝʨʚʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʜʘʩʪ ʤʦʤʝʥʪ ʩʠʣ RF 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʟʥʘʢʘ, ʢʦʪʦʨʳʡ ʠ ʧʦʚʦʨʘʯʠʚʘʝʪ ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ ʠʣʠ ʠʥʜʠʢʘʪʦʨ ʜʣʷ 

ʙʠʦʣʦʢʘʮʠʠ. 
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ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʫʧʨʦʱʸʥʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʧʨʦʩʪʦʡ RC ʮʝʧʴʶ, ʥʘ 

ʚʭʦʜ ʢʦʨʦʨʦʡ ʧʦʜʘʸʪʩʷ ʩʪʫʧʝʥʯʘʪʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʘʥʘʣʦʛ ʕʄʇɻ), ʘ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʤʝʜʣʝʥʥʦ ʥʘʨʘʩʪʘʝʪ (ʘʥʘʣʦʛ ʊʇɻ). ʉʘʤ ʞʝ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʚ ʌʠʟʠʯʝʩʢʦʤ ɺʘʢʫʫʤʝ, ʩ 

ʥʝʢʦʡ ʣʦʢʘʣʴʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ. ɼʣʷ ʜʘʥʥʦʡ ʘʥʘʣʦʛʠʠ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʘ ʮʝʧʴ ʩ 

ʠʥʪʝʛʨʘʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʷ, ʥʦ ʫʧʨʦʱʸʥʥʳʡ RC ʚʘʨʠʘʥʪ ʣʫʯʰʝ ʦʪʨʘʞʘʝʪ ʩʫʪʴ ʧʨʦʮʝʩʩʘ 

ʥʘʢʦʧʣʝʥʠʷ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʳʭʦʜʝ. 

 
ʈʠʩ. 1. ʋʧʨʦʱʸʥʥʘʷ ʘʥʘʣʦʛʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʕʄʇɻ ʠ ʊʇɻ. ɹʳʩʪʨʦʠʟʤʝʥʷʶʱʠʡʩʷ ʩʠʛʥʘʣ ʥʘ ʚʭʦʜʝ, 

ʘʥʘʣʦʛ ʕʄʇɻ, ʧʨʠʚʦʜʠʪ ʢ ʤʝʜʣʝʥʥʦʤʫ ʥʘʨʘʩʪʘʥʠʶ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ. ʇʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʌʠʟʠʯʝʩʢʦʤ ɺʘʢʫʫʤʝ, ʠʤʝʶʱʝʤ ʣʦʢʘʣʴʥʫʶ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ. 

 

 

ʕʢʩʧʝʨʠʤʝʥʪʳ 

 

ʈʠʩ. 2 ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʙʦʨ SEVA-Integral-M-3 ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʕʄʇɻ. ʇʨʠʙʦʨ 

ʠʟʤʝʨʷʝʪ ʫʜʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ, W/m
3
, ʦʙʦʠʭ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʨʝʞʠʤʦʚ ʚʨʘʱʝʥʠʷ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ (ʜʦ 250 ʄɻʮ) ʧʦʣʝʚʦʛʦ ʛʠʨʦʩʢʦʧʘ: ʢʚʘʟʠ-ʩʪʘʮʠʦʥʘʨʥʦʝ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ. 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʵʪʠʭ ʧʨʠʙʦʨʦʚ ʧʦʢʘʟʘʥʘ ʚ [1, 2, 3, 4, 8]. 

ʂʚʘʟʠ-ʩʪʘʮʠʦʥʘʨʥʦʝ, QSS, ʚʨʘʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʦ ʚʝʢʪʦʨʥʦʡ ʩʫʤʤʦʡ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʚʨʘʱʝʥʠʡ, ʥʘ ʙʘʟʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʚʝʢʪʦʨʦʚ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʳ, ʪ.ʝ. ʪʘʢʦʡ ʕʄʇɻ ʚʨʘʱʘʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʸʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, c ʘʤʧʣʠʪʫʜʦʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚʦ ʚʨʝʤʷ ʦʜʥʦʛʦ 

ʧʝʨʠʦʜʘ ʧʦʚʦʨʦʪʘ ʇɻ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʛʦ, ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ, NSS, ʚʨʘʱʝʥʠʝ ʩʦʟʜʘʸʪʩʷ ʚʩʝʤʠ 

ʢʦʤʙʠʥʘʮʠʷʤʠ ʯʘʩʪʦʪ ʜʦʩʪʫʧʥʦʛʦ ʕʄ ʩʧʝʢʪʨʘ ʠ ʪʘʢʦʡ ʇɻ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʤʝʥʷʝʪ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʮʠʢʣʘ.  ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ (ʯʠʩʣʦ ʢʦʤʙʠʥʘʮʠʡ 

ʯʘʩʪʦʪ), ʠʥʪʝʥʩʠʚʥʦʩʪʴ NSS ʚʩʝʛʜʘ ʧʨʝʚʦʩʭʦʜʠʪ QSS. 

ʇʨʠʙʦʨ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʜʘʪʯʠʢ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʘʜʘ ʩʚʝʪʦʚʦʛʦ 

ʧʦʪoʢʘ ʚ ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʣʝʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʇɻ, ʯʝʤ ʩʚʝʪ [5, 6]. 

 

 
ʈʠʩ. 2. ʇʨʠʙʦʨ SEVA-Integral -M-3 - ʠʟʤʝʨʠʪʝʣʴ ʕʄʇɻ. ʉʚʝʪʦʥʝʧʨʦʥʠʮʘʝʤʳʡ ʜʘʪʯʠʢ ʧʨʠʙʦʨʘ ʩʦʜʝʨʞʠʪ 

ʪʘʢʞʝ CdSe ʬʦʪʦʨʝʟʠʩʪʦʨ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʚʝʪʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʝʚʳʭ ʛʠʨʦʩʢʦʧʦʚ. 
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ʇɻ ʷʚʣʷʝʪʩʷ ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ. ʈʠʩ. 3 ʧʦʢʘʟʳʚʘʝʪ ʬʦʪʦʛʨʘʬʠʠ ʦʜʥʦʯaʩʪʦʪʥʦʛʦ 

ʕʄʇɻ ʚʙʣʠʟʠ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʣʫʯʝʥʥʳe ʘʚʪʦʨʦʤ ʩ ʧʦʤʦʱʴʶ ʦʩʮʠʣʣʦʛʨʘʬʘ. ʍʦʨʦʰʦ 

ʚʠʜʥʘ ʜʠʩʢʨʝʪʥʦʩʪʴ ʦʨʙʠʪ ʠ ʧʨʝʮʝʩʩʠʷ ʇɻ. 

 

 
ʈʠʩ. 3. ʂʚʘʥʪʦʚʘʷ ʦʩʥʦʚʘ ʕʄʇɻ. ʍʦʨʦʰʦ ʚʠʜʥʘ ʜʠʩʢʨʝʪʥʦʩʪʴ ʦʨʙʠʪ ʠ ʧʨʝʮʝʩʩʠʷ ʚʨʘʱʝʥʠʷ. ʉʥʠʤʦʢ 

ʩʜʝʣʘʥ ʜʣʷ ʇɻ, ʩʦʟʜʘʥʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʦʣʷʤʠ ɿʝʤʣʠ ʚʦʟʣʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ. ʏʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ- 6+ ʢɻʮ, ʧʨʠʤʝʥʷʣʩʷ ʫʟʢʦʧʦʣʦʩʥʳʡ ʬʠʣʴʪʨ. 

 

ʈʠʩ. 4 ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʦʪ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ, ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʚʢʣʶʯʘʝʤʦʡ ʠ ʩʦʟʜʘʶʱeʡ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ 1000 lumen/m
2
 ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʬʦʥʝ ʧʦʪʦʢʘ 500 

lumen/m
2
 ʚ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʚʝʪʦʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʜʘʪʯʠʢʘ ʧʨʠʙʦʨʘ. 

 
ʈʠʩ. 4. ɺʦʟʜʝʡʩʪʚʠʝ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ʥʘ ʧʦʷʚʣʝʥʠʝ ʧʦʣʝʚʦʛʦ ʛʠʨʦʩʢʦʧʘ. 

 

ʈʠʩ. 5 ʧʦʢʘʟʳʚʘʝʪ ʵʢʩʧʝʨʠʤʝʥʪ ʩ 20 ɺʪ ʛʘʟʦʨʘʟʨʷʜʥʦʡ ʣʘʤʧʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ 20 ʩʤ 

ʦʪ ʩʚʝʪʦʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʜʘʪʯʠʢʘ ʧʨʠʙʦʨʘ. ʍʦʨʦʰʦ ʚʠʜʥʘ ʨʝʣʘʢʩʘʮʠʦʥʥʘʷ ʨʝʘʢʮʠʷ ʧʨʠʙʦʨʘ 

ʥʘ ʢʘʞʜʦʝ ʚʢʣʶʯʝʥʠʝ-ʚʳʢʣʶʯʝʥʠʝ. ʄʘʩʰʪʘʙ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ - 50 ʩʝʢ/ʜʝʣʝʥʠʝ. ʄʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 10 ʩʝʢʫʥʜ. 

ʅʠʞʥʷʷ ʢʨʠʚʘʷ ʥʘ ʟʘʧʠʩʠ - ʮʝʧʴ ʬʦʪʦʤʝʪʨʘ ʥʘ ʙʘʟʝ CdSe ʬʦʪʦʨʝʟʠʩʪʦʨʘ. ʄʦʥʦʪʦʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ʣʠʥʠʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʚʳʟʚʘʥʦ ʧʦʩʪʦʨʦʥʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʠ ʥʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ 

ʧʨʦʮʝʩʩʫ ʚʢʣʶʯʝʥʠʷ-ʚʳʢʣʶʯʝʥʠʷ ʩʚʝʪʘ. 
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ʈʠʩ.5. ɺʣʠʷʥʠʝ ʩʚʝʪʘ ʛʘʟʦʨʘʟʨʷʜʥʦʡ ʣʘʤʧʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʝʚʦʛʦ ʛʠʨʦʩʢʦʧʘ 

 

ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʝʣʘʢʩʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠ ʨʝʘʢʮʠʠ 

ʧʨʠʙʦʨʦʚ SEVA ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ. ʈʠʩ. 6ʘ ʧʦʢʘʟʳʚʘʝʪ ʨʝʘʢʮʠʶ ʦʜʥʦʛʦ ʠʟ ʨʘʥʥʠʭ ʚʘʨʠʘʥʪʦʚ 

ʧʨʠʙʦʨʘ ʥʘ ʨʘʩʧʝʯʘʪʘʥʥʫʶ ʬʦʪʦʛʨʘʬʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʤʝʱʸʥʥʫʶ ʧʦʜ 

ʩʚʝʪʦʥʝʧʨʦʥʠʮʘʝʤʳʡ ʜʘʪʯʠʢ ʚʨʘʱʝʥʠʷ ʧʦʣʷ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʈʠʩ. 6ʙ ʧʦʢʘʟʳʚʘʝʪ ʨʝʘʢʮʠʶ 

ʪʦʛʦ ʞʝ ʧʨʠʙʦʨʘ ʥʘ ʠʩʭʦʜʥʳʡ ʙʝʣʳʡ ʣʠʩʪ ʙʫʤʘʛʠ ʜʣʷ ʧʨʠʥʪʝʨʘ, ʧʦʜʣʦʞʝʥʥʳʡ ʧʦ ʜʘʪʯʠʢ. 

 

 
                                    ʘ)                                                          ʙ) 
ʈʠʩ. 6. ʘ) ʈʝʘʢʮʠʷ ʦʜʥʦʛʦ ʠʟ ʨʘʥʥʠʭ ʚʘʨʠʘʥʪʦʚ ʧʨʠʙʦʨʘ ʥʘ ʨʘʩʧʝʯʘʪʘʥʥʫʶ ʧʨʠʥʪʝʨoʤ ʬʦʪʦʛʨʘʬʠʶ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʤʝʱʸʥʥʫʶ ʧʦʜ ʩʚʝʪʦʥʝʧʨʦʥʠʮʘʝʤʳʡ ʜʘʪʯʠʢ ʚʨʘʱʝʥʠʷ ʧʦʣʷ; ʙ) ʈʝʘʢʮʠʷ ʥa 

ʙʝʣʳʡ ʣʠʩʪ ʙʫʤʘʛʠ 

 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʷʚʣʝʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʜʝʡʩʪʚʠʷ ʊʇ ʧʨʠʙʦʨʦʚ, ʜʣʷʱʝʝʩʷ ʠʥʦʛʜʘ 

ʩʫʪʢʘʤʠ ʠ ʙʦʣʝʝ ʠ ʥʘʟʳʚʘʝʤʦʝ ʬʘʥʪʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʪʘʪʦʯʥʦʝ ʚʨʘʱʝʥʠʝ ʧʦʣʝʚʦʛʦ 

ʛʠʨʦʩʢʦʧʘ. ʆʜʥʦ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʜʣʠʪʝʣʴʥʦʛʦ ʦʩʪʘʪʦʯʥʦʛʦ ʚʨʘʱʝʥʠʷ ʙʳʣʦ ʚʠʜʝʦ-

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʦ [14].  

ʇʨʠ ʵʢʩʧʫʘʪʘʮʠʠ ʧʨʠʙʦʨʘ SEVA ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʦʩʪʝʧʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʬʘʥʪʦʤʦʚ 

ʚʦʢʨʫʛ ʢʚʘʜʨʫʧʦʣʴʥʦʛʦ ʜʘʪʯʠʢʘ ʚʨʘʱʝʥʠʷ, ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʠ ʩʫʧʝʨʧʦʟʠʮʠʠ ʦʪʨʘʞʝʥʥʳʭ 

ʩʠʛʥʘʣʦʚ ʚ ʢʦʘʢʩʠʘʣʴʥʳʭ ʢʘʙʝʣʷʭ. ʌʘʥʪʦʤʳ ʩʦʟʜʘʶʪ ʪʝʭʥʠʯʝʩʢʦʝ ʥʝʫʜʦʙʩʪʚʦ, ʠʭ-ʟʘ 

ʧʦʥʠʞʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʙʦʨʘ. ʆʜʥʘʢʦ ʦʥʠ ʫʜʘʣʷʶʪʩʷ ʥʝʙʦʣʴʰʠʤ ʫʜʘʨʦʤ ʧʦ 

ʜʘʪʯʠʢʫ. ɺʦʟʤʦʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʠʭ ʫʜʘʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʠʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʘʷ 

ʛʨʘʚʠʪʘʮʠʷ.  
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ɺʦʟʥʠʢʘʝʪ ʟʘʢʦʥʦʤʝʨʥʳʡ ʚʦʧʨʦʩ: ʧʦʯʝʤʫ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʧʨʠʙʦʨ, 

ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʙʳʩʪʨʳʝ ʠʟʤʝʥʝʥʠʷ ʕʄʇɻ, ʧʦʢʘʟʳʚʘʝʪ ʤʝʜʣʝʥʥʳʝ ʠʤʝʥʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʨʘʱʝʥʠʷ?  

ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʟʘʤʝʜʣʝʥʠʠ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʠʛʨʘʪʴ ʩʘʤ ʦʙʲʝʢʪ ʠʟʤʝʨʝʥʥʠʷ: ʩʚʝʪ, 

ʥʦʩʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪ.ʜ. ʅʘʜʦ ʝʱʸ ʫʯʝʩʪʴ, ʯʪʦ ʨʝʯʴ ʠʜʸʪ ʦ ʩʠʩʪʝʤʝ ʆʙʲʝʢʪ-ʆʧʝʨʘʪʦʨ-

ʇʨʠʙʦʨ-ʆʙʲʝʢʪ ʠ ʧʨʠʙʦʨ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʦʙʲʝʢʪ, ʘ ʪʦʣʴʢʦ ʩ 

ʫʯʸʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʸʤʢʦʩʪʠ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʄʦʞʝʪ ʙʳʪʴ, ʧʦʵʪʦʤʫ ʵʬʬʝʢʪ ʜʝʡʩʪʚʠʷ 

ʧʦʚʦʨʦʪʥʦʛʦ ʤʦʤʝʥʪʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʠʥʜʠʢʘʪʦʨʦʤ ʙʠʦʣʦʢʘʮʠʠ ʚʦ ʚʨʘʱʘʶʱʝʤʩʷ ʧʦʣʝ 

ʧʨʦʠʩʭʦʜʠʣ ʪʦʣʴʢʦ ʧʨʠ ʫʯʘʩʪʠʠ ʦʧʝʨʘʪʦʨʘ [15]. 

ɺ ʫʢʘʟʘʥʥʦʤ ʟʘʤʢʥʫʪʦʤ ʢʦʥʪʫʨʝ ʚʦʟʥʠʢʰʝʝ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʧʦʨʦʞʜʘʝʪ 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ, ʢʦʪʦʨʦʝ ʩʣʝʜʫʝʪ ʟʘ ʤʝʜʣʝʥʥʳʥʠ ʠʟʤʝʥʝʥʠʷʤʠ ʊʇ ʠ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʟʘʧʠʩʠ, ʢʘʢ ʨʝʣʘʢʩʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ. 

ʈʘʩʢʨʫʪʢʘ ʇɻ ʥʘʧʦʤʠʥʘʝʪ ʵʬʬʝʢʪ ʦʩʚʦʝʥʠʷ ʦʙʲʝʢʪʘ ʧʨʠʙʦʨʦʤ, ʯʘʩʪʦ ʫʧʦʤʠʥʘʚʰʠʡʩʷ 

ɺ.ʊ. ʐʢʘʪʦʚʳʤ ʚ ʧʝʨʝʧʠʩʢʝ ʩ ʛʨʫʧʧʦʡ ɺʪʦʨʘʷ ʌʠʟʠʢʘ. 

ʇʨʦʷʚʣʝʥʠʝ ʠʥʝʨʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʇɻ, ʷʚʣʷʶʱʠʤʩʷ ʦʯʝʚʠʜʥʳʤ ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ, 

Pʠʩ. 3, ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʢʦʥʮʝʧʮʠʝʡ ʧʦʣʝʡ ʠʥʝʨʮʠʠ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ, 

ʧʨʝʜʣʦʞʝʥʥʦʡ ɻ.ʀ. ʐʠʧʦʚʳʤ [16, 17]. 
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DRIVING A FIELD GYROSCOPE UP TO SPEED BY MEANS OF EXTERNAL ACTIONS 
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SEVA (Spinning Electric Vector Analyzer)- based experiments on localized spinning electromagnetic fields - the field 

gyroscopes, have revealed a relaxation reading process at the stationary external actions of light, carriers of information 

and so on. The time constant of such the process exceeds that of the instrument considerably.  

The relation between electromagnetic and torsion field gyroscopes, EMFG and TFG, which are the quantum objects, is 

shown. A varying angular momentum, developed by EMFG, transforms into the angular momentum of TFG which 

increases in a monotonic way due to an accumulation phenomenon, kind of a driving up to speed. The various objects 

can play a leading role in the relaxation/retardation process as well as a closed measuring system. An electronic device 

registers the electromagnetic projection of the torsion fields. Due to a solid relation between these fields, the instrument 

reads some secondary field which is coherent with the slow rising angular momentum of the torsion field.  The first 

derivative of the rising angular momentum develops a torque which can affect torsion type instruments. The inertial 

properties of the field gyroscopes can explain a Phantom phenomenon.   
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IMAGE-ADDRESSING-BASED TORSION FIELD COMMUNICATION 
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To increase a signal-to-noise ratio in Torsion Field Communication Sessions, by means of better entangling 

wave functions of the communicating objects, the transmitted spinning signal is proposed to form directly from the 

video signals of images of transmitter and receiver or their combinations. In turn, the original images for formation of 

the video signal can be that of introscopy or holography, as well as the conventional amplitude and color scattered 

images.  The receiver contains a mixer/multiplier, fed with an identical reference video signal and the signal of the 

sensor, as well as a low-pass filter between the mixer/multiplier and the output of the receiver.  This method can be tried 

for the Instrumental Trans Communication with the receiver alone, where the reference video signal is that of the object 

of communication. 

 

Torsion Field Communication, TFC, is based on a non-electromagnetic exchange of 

information, by means of entangling the wave functions of transmitters and receivers. 

Actually, Alan Aspectôs and collaboratorsô experiment with two identical mutually 

correlated photons, (1982, Orsay, France), traveling in different ways but reacting to each other 

immediately, was one of the first instrumental TFC experiments [1]. 

In turn, the Nature is rich with examples of telepathic communication between related 

objects: relatives, twins, long living together spouses and so on. The Ultra Weak Mental Interaction, 

UWMI, considered in [2], is a kind of natural TFC, sharing with it the features of Non-locality, 

Integrations and Remoteness and so on.  

To achieve the needed entanglement of the wave functions, which is believed to be a major 

condition of the Non-locality, the instrumental TFC uses images of an object for addressing in the 

communication, placed next to either transmitter or receiver or two related images, placed at the 

transmitter and the receiver.  

In a parallel and independent way, A.A. Okhatrin and coworkers [3], as one party, and V.T. 

Shkatov, [4] as other party, proposed employing an image of an object to establish a contact with it. 

Later, 2011, V. Zamsha proposed employing two identical images (either the transmitter or 

the receiver) next to transmitter and receiver to better entangle their wave functions and increase a 

quality of the communication [5].  

Later in that year, the author of the current publication offered a cross-images method for 

entangling the wave functions: the image of the receiver put next to the transmitter, while the image 

of the transmitter put next to the receiver [6], as well as other measures to increase a coherency 

between the transmitter and the receiver. 

However, there is unclear question on the extent of identity of the image and its original in 

terms of the wave function. This can result in insufficient quality of the signal-to-noise ratio of the 

communication.   

To increase signal-to-noise ratio by means of increasing the extent of identity of the original 

and its image, the following method is proposed. 

The transmitter generates a spinning electromagnetic field, formed by an analog electronic 

image, a video signal of the receiver or a combined image of the transmitter and receiver. The 

spinning field always produces a Torsion Field component, so, the emitted Torsion field has an 

encoded image of the receiver or the receiver and transmitter together, that makes the wave 

functions of the transmitter and the receiver more entangled, which results in increase of the signal-

to-noise ratio. Beside the original conventional amplitude and color scattered images, formation of 

the electronic image (the video signal) can be made from the introscopy or holography. 

In turn, the receiver by this method receives the torsion signal, having an electromagnetic 

projection. The electromagnetic signal is subject to multiplication/mixing procedure with an electric 

mailto:sevatronics@gmail.com
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signal of the image of the transmitter or the combined image of the transmitter and the receiver to 

make their product. When the wave functions of both multiplied values coincide approximately, the 

noise level gets minimal. To exclude high frequency component  

Another important moment to increase a quality of TFC sessions is directing the axis of the 

transmitter to a location of the receiver. According to A.E. Akimov, a Russian scientist, who 

predicted the TFC and made a great contribution into theory and practice of Torsion Fields, these 

fields have an axial symmetry [7]. By this reason, we can expect an increase of the signal-to-noise 

ratio by directing the axis of the transmitting spinning to the receiver.    

The TF-transmitter, made by this conception, comprises a source of an analog electronic 

image of the receiver or a combined image of the transmitter and receiver, connected both to a pair 

of plates of electric quadrupole and an input of a differentiator, the input of the differentiator is 

connected to other two plates of the quadrupole. A computer video output can be employed as the 

source of the electronic image.  

The receiver comprises a spherical metal sensor, connected to one of the inputs an analog 

multiplier. The other input of the multiplier is connected to an electronic source of the image of the 

transmitter. The output of the multiplier is connected to a low pass filter. The output of the low pass 

filter is connected to any output device like an analog/digital meter, oscilloscope and so on. This 

approach allows using advantages of synchronous detecting signals for weak signals to increase the 

signal-to-noise ratio. 

 

Drawing Figures 

 

In the drawings, closely related figures have the same number but different alphabetic 

suffixes.  

Fig. 1 shows a unit diagram of a Torsion Field transmitter, according to the proposed 

Method. 

Fig. 2 shows a unit diagram of a Torsion Filed receiver, according to the proposed Method.  

Fig. 3a shows an example of a simple combined image of the transmitter and the receiver on 

a screen of a monitor, providing a corresponding video-signal of them. 

Fig. 3b shows an example of a complex/mosaic image of the transmitter and the receiver on 

the screen of the monitor, providing a corresponding video-signal of them.  

 

Referral Numerals in Drawings  

 

10  source of the video signal of image of the receiver or combined image of the receiver and 

transmitter; 

11  electric quadrupole; 

11a,b,c,d  plates of the quadrupole 11; 

12  inverter; 

13  differentiator; 

14  another inverter; 

15  modulator; 

16  source of transmitted information 

 

 

20 spherical metal sensor 

21 mixer/multiplier  

22 source of the video signal of image of the receiver or combined image of the receiver and 

transmitter; 

23 low-pass filter 

24 output device  
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Fig. 1. TF Transmitter. 10 - source of the video signal of image of the receiver or combined image of 

the receiver and transmitter; 11 - electric quadrupole; 11a,b,c,d  plates of the quadrupole 11; 12 - inverter; 

13 - differentiator; 14 - another inverter; 15 - modulator; 16 - source of transmitted information. 

 

 

 
Fig. 2. TF Receiver. 20 - spherical metal sensor; 21 - mixer/multiplier; 22 - source of the video signal 

of image of the receiver or combined image of the receiver and transmitter; 23 - low-pass filter; 24 - output 

device. 

 

Description 

 

This TF transmitter works in the following way. The video signal of the source 10, 

comprising the image of the receiver or both the receiver and transmitter, feeds plates 11a and 11c 

of the quadrupole 11. The differentiator 13 shifts the analog signal at its output for 90 degrees. The 

output signal of the differentiator feeds the other pair of the quadrupole. Therefore, the quadrupole 
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is supplied with two electric signals, shifted in a phase for 90 degrees, what forms the 

electromagnetic spinning between the plates. The inverters 12 and 14 serve to form an opposite-

phase signal at the plates 11b and 11d to increase the field strength. As a result, the quadrupole 

produces the Torsion Field with encoded image of the receiver. The modulator 15 controls either 

amplitude of the direct channel or that of the differentiated one. The modulation can be any of type.  

The TF receiver works in the following way. The conductive sphere 20 receives the torsion 

signal with its electromagnetic accompanying. This electromagnetic component induces the electric 

potential at the sphere 20. The mixer/multiplier 21 makes a product of this signal and that of the 

source of video signal 22, which contains the image of the transmitter or both the transmitter and 

the receiver.  The signal at an output of the mixer/multiplier 21 contains two combined components: 

the difference of frequencies and phases and other contains their sum. The low pass filter 23 passes 

only that with the differences of the frequencies and phases, which is maximal when the differences 

are equal to zero. So, the output signal after the filter 23 will be maximal in a case when the signals 

20 and 22 are in phase, what takes a place for reception of the Torsion signal of the transmitter, 

because of a coherency of the video signals of sources 10 and 22. After the low-pass filter 23, the 

mixed signal UMix can be shown as a sum of the products of the input signals Usig (unit 20), and the 

reference signal Uref  and their phases Qsig and Qref.  

[ ]( )
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This signal is maximal if the components of the video spectrum are identical.  

 

 

   
a                                                                       b 

Fig. 3. Basic images of the TF transmitter and receiver for forming video signals according to the 

method: a - simple combination of receiver, R, and transmitter, T, images; b - a mosaic combination of original 

images. 
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ɼʣ̫ ʫʚʝʣʠʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʚ ʩʝʘʥʩʘʭ ʪʦʨʩʠʦʥʥʦʡ ʩʚʷʟʠ ʧʫʪʝʤ ʣʫʯʰʝʛʦ ñʟʘʧʫʪʳʚʘʥʠʷò, 

ʩʮʝʧʣʝʥʠʷ ʚʦʣʥʦʚʳʭ ʬʫʥʢʮʠʡ ʦʙʲʝʢʪʦʚ ʩʚʷʟʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʪʴ ʧʝʨʝʜʘʶʱʠʡ ʩʠʛʥʘʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʠʟ ʚʠʜʝʦ-ʩʠʛʥʘʣʘ ʥʘ ʙʘʟʝ ʠʟʦʙʨʘʞʝʥʠʡ/ʦʙʨʘʟʦʚ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʸʤʥʠʢʘ ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʦʚʳʝ ʠʟ ʠʥʪʨʦʩʢʦʧʠʠ ʫʯʘʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ, 

ʠʣʠ ʠʭ ʛʦʣʦʛʨʘʤʤʳ, ʧʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʝʠʚʘʥʠʷ ʘʤʧʣʠʪʫʜʳ ʠ ʮʚʝʪʘ. ʇʨʠʸʤʥʠʢ 

ʩʦʜʝʨʞʠʪ ʩʤʝʩʠʪʝʣʴ/ʧʝʨʝʤʥʦʞʠʪʝʣʴ ʩʠʛʥʘʣʦʚ, ʥʘ ʦʜʠʥ ʠʟ ʚʭʦʜʦʚ ʢʦʪʦʨʦʛʦ ʧʦʜʘʸʪʩʷ ʩʠʛʥʘʣ, ʠʜʝʥʪʠʯʥʳʡ ʚʠʜʝʦ-

ʩʠʛʥʘʣʫ ʧʝʨʝʜʘʪʯʠʢʘ, ʘ ʥʘ ʜʨʫʛʦʡ ʚʭʦʜ - ʩʠʛʥʘʣ ʜʘʪʯʠʢʘ. ʂ ʚʳʭʦʜʫ ʩʤʝʩʠʪʝʣʷ/ʧʝʨʝʤʥʦʞʠʪʝʣʷ ʧʦʜʢʣʶʯʝʥ 

ʬʠʣʴʪʨ ʥʠʞʥʠʭ ʯʘʩʪʦʪ, ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʠʥʬʦʨʤʘʪʠʚʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʨʝʟʫʣʴʪʘʪʘ ʫʤʥʦʞʝʥʠʷ ʩʠʛʥʘʣʦʚ. 

ɺʦʟʤʦʞʥʦ ʠʩʧʨʦʙʦʚʘʪʴ ʪʘʢʦʡ ʤʝʪʦʜ ʚ ʩʝʘʥʩʘʭ ʪʨʘʥʩ-ʢʦʤʤʫʥʠʢʘʮʠʠ, ʝʩʣʠ ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ ʧʨʠʸʤʥʠʢ, ʥʘ 

ʨʝʬʝʨʝʥʪʥʳʡ ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʧʦʜʘʸʪʩʷ ʚʠʜʝʦ ʩʠʛʥʘʣ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʦʙʨʘʟʦʤ ʦʙʲʝʢʪʘ, ʩ ʢʦʪʦʨʳʤ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʷʟʴ. 

 

  

mailto:sevatronics@gmail.com


153 

 

ʄɽɼʃɽʅʅʆ ʄɽʅʗʖʑʀɽʉʗ ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʏɸʉʓ, ʀʉʇʆʃʔɿʋʖʑʀɽ 

ʊʆʈʉʀʆʅʅʓɽ ʇʆʃʗ 

 

ɼʠʘʥʘ ɺʦʡʪʢʦʚʷʢ
1
, ɹʝʨʥʘʨʜʝʪʪʘ ɻʣʝʤʙʠʮʢʘ

1
, ʂʘʞʠʤʝʞ ʈʘʜʫʰʢʝʚʠʯ

2
, ʄʠʨʦʩʣʘʚʘ ʉʢʫʨʢʦʚʩʢʘ, 

ɸʥʜʞʝʡ ʌʨʳʜʨʳʭʦʚʩʢʠ
1
 

 

ʇʆʃʔʐɸ 
 

1) 
ɼʝʧʘʨʪʘʤʝʥʪ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ, ʌʘʢʫʣʴʪʝʪ ʥʘʫʢ ʦ ʟʜʦʨʦʚʴʝ ʩ ʌʘʢʫʣʴʪʝʪʦʤ ʘʢʫʰʝʨʩʪʚʘ 

ʠ ʀʥʩʪʠʪʫʪʦʤ ʤʦʨʩʢʦʡ ʠ ʪʨʦʧʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ɻʜʘʥʴʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; 

ʊʫʚʠʤʘ 15, 80-210, ɻʜʘʥʴʩʢ ï ʇʆʃʔʐɸ; 
2) 
ʆʆʆ ʇʆʃʔʀʄʆʈ, ɻʜʘʥʴʩʢ 

 

ɼʠʘʥʘ ɺʦʡʪʢʦʚʷʢ: science@adr.com.pl 

 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʩʚʷʟʴ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, 

ʜʦʭʦʜʷʱʠʭ ʢ ʥʘʤ ʩ ʉʦʣʥʮʘ, ʩ ʮʠʢʣʠʯʝʩʢʠʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʯʝʣʦʚʝʢʘ, ʦʧʠʩʘʥʥʳʤʠ ʚʨʘʯʘʤʠ ʚ 

ʥʘʯʘʣʝ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʧʦʜ ʦʧʨʝʜʝʣʝʥʠʝʤ ʙʠʦʨʠʪʤʦʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʠʭ ʧʦʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʥʝʩʫʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ: ʡʦʜʘ, ʨʪʫʪʠ ʠ ʫʨʘʥʘ, ʩʚʷʟʴ ʩ 

ʘʩʪʨʦʣʦʛʠʯʝʩʢʠʤʠ ʟʥʘʢʘʤʠ ʟʦʜʠʘʢʘ, ʥʦʚʳʡ ʤʝʪʦʜ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʴʶ ʉʦʣʥʮʘ, ʧʨʠʩʫʪʩʪʚʠʝ 

ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʦʪ ʫʧʦʤʷʥʫʪʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʣʝ ʯʝʣʦʚʝʢʘ, ʠ ʠʟʣʫʯʘʝʤʳʭ ʛʘʣʦʛʝʥʥʳʤʠ ʠ 

ʨʪʫʪʥʳʤʠ ʣʘʤʧʦʯʢʘʤʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʤʠʥʠʤʠʟʘʮʠʠ.  

 

ʀʩʭʦʜʥʘʷ ʪʦʯʢʘ 

 

ʋʤʝʣʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ʩʧʦʩʦʙʝʥ ʟʘʤʝʪʠʪʴ, ʥʘʙʣʶʜʘʷ ʟʘ ʩʦʙʦʡ, ʯʪʦ, ʢʦʛʜʘ ʉʦʣʥʮʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʟʥʘʢʝ ɼʝʚʳ, ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠ, ʯʪʦ ʚ ʟʥʘʢʝ 

ʉʢʦʨʧʠʦʥʘ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʧʦʚʳʰʝʥʘ, ʚ ʟʥʘʢʝ ʃʴʚʘ ʠ ɺʝʩʦʚ ʘʧʧʝʪʠʪ ʩʥʠʞʝʥ ʠ ʪ.ʧ. ɹʦʣʝʝ ʪʦʛʦ, 

ʦʥ ʟʘʤʝʪʠʪ, ʯʪʦ ʪʫʪ ʥʝʤʥʦʛʦ ʯʪʦ-ʪʦ ʥʝ ʩʭʦʜʠʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʧʝʨʠʦʜ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʟʘʧʘʟʜʳʚʘʝʪ ʠ ʟʘʪʷʛʠʚʘʝʪʩʷ ʥʘ ʦʜʠʥ ʜʝʥʴ ʜʦʣʴʰʝ, ʢʘʢ ʠ ʦʩʪʘʣʴʥʳʝ ʫʧʦʤʷʥʫʪʳʝ 

ʧʝʨʠʦʜʳ. ʆʪʩʶʜʘ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʩʦʤʥʝʥʠʷ, ʪʦʯʥʦ ʣʠ ʪʫʪ ʜʝʣʦ ʚ ʟʥʘʢʝ ʟʦʜʠʘʢʘ, ʠ ʪʘʢʞʝ 

ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʚ ʘʥʘʣʠʟʝ ʪʘʢʦʛʦ ʪʠʧʘ, ʚ ʘʢʪʫʘʣʴʥʦʤ ʦʢʘʟʘʥʠʠ ʚʣʠʷʥʠʷ 

ʘʩʪʨʦʣʦʛʠʯʝʩʢʠʭ ʥʝʙʝʩʥʳʭ ʪʝʣ. ʕʪʠ ʘʢʪʫʘʣʴʥʳʝ ʚʣʠʷʥʠʷ ʩʣʝʜʫʝʪ ʦʪʣʠʯʘʪʴ ʦʪ ʩʘʤʦʡ 

ʠʟʚʝʩʪʥʦʡ ʘʩʪʨʦʣʦʛʠʠ ʨʦʞʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʶ, ʚʧʝʯʘʪʘʥʥʫʶ ʦʜʠʥ ʨʘʟ 

ʥʘ ʚʩʶ ʞʠʟʥʴ. ʏʪʦʙʳ ʠʩʩʣʝʜʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʧʨʠʭʦʜʷʱʝʛʦ ʦʪ ʉʦʣʥʮʘ, 

ʤʳ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʢʦʨʠʪʝʣʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʦʧʠʩʘʥʥʳʡ ʚ 

ʩʦʦʙʱʝʥʠʠ ʧʨʝʜʳʜʫʱʝʡ ʢʦʥʬʝʨʝʥʮʠʠ çʊʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷè. [1]. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʩʢʦʨʠʪʝʣʴ ʩ ʚʦʩʝʤʴʶ ʩʝʢʮʠʷʤʠ 

ʵʣʝʢʪʨʦʜʦʚ ʩ ʦʪʩʪʫʧʦʤ 2 ʩʤ, ʚ ʢʦʪʦʨʦʤ ʯʘʩʪʠʮʳ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʜʚʠʛʘʶʪʩʷ ʧʦ ʚʠʥʪʦʚʦʡ 

ʣʠʥʠʠ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʧʠʪʘʶʪʩʷ ʧʦ ʦʯʝʨʝʜʠ ʚʦʟʨʘʩʪʘʶʱʠʤ ʥʘʧʨʷʞʝʥʠʝʤ, 

ʧʦʩʪʘʚʣʷʝʤʳʤ ʠʟ 5 ʙʘʪʘʨʝʝʢ 9V. ɺʦʩʝʤʴ ʧʘʨ ʵʣʝʢʪʨʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʦ, ʯʪʦʙʳ ʫʛʦʣ ʟʨʝʥʠʷ ʥʘ 

ʚʭʦʜʝ ʫʩʢʦʨʠʪʝʣʷ ʙʳʣ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʟʢʠʤ ʠ ʥʝ ʧʦʩʪʫʧʘʣʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦ 

ʩʦʩʝʜʩʪʚʫ ʥʘ ʵʢʣʠʧʪʠʢʝ ʧʣʘʥʝʪ, ʦʩʦʙʝʥʥʦ ʄʝʨʢʫʨʠʷ. ʊʦʯʥʦʝ ʥʘʚʝʜʝʥʠʝ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ 

ʉʦʣʥʮʘ ʨʘʩʧʦʟʥʘʝʪʩʷ ʧʦ ʩʚʝʪʫ, ʧʨʦʭʦʜʷʱʝʤʫ ʯʝʨʝʟ ʧʫʩʪʫʶ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʫʩʢʦʨʠʪʝʣʷ. ɿʘ 

ʫʩʢʦʨʠʪʝʣʝʤ ʨʘʟʤʝʱʘʝʪʩʷ ʘʤʧʫʣʘ ʩ 10 ʤʣ ʚʦʜʳ ʠ ʚʢʣʶʯʘʝʪʩʷ ʫʩʢʦʨʠʪʝʣʴ ʥʘ 3 ʩ. ʇʦʪʦʤ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠʩʩʣʝʜʫʝʪʩʷ ʜʘʣʴʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʠʟ ʘʤʧʫʣʳ ʩ ʚʦʜʦʡ ʤʝʪʦʜʦʤ 

ʢʠʥʝʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʠʩʧʦʣʴʟʫʷ ʧʦʦʯʝʨʝʜʥʦ ʜʚʝʥʘʜʮʘʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ 

ʂʘʪʝʛʦʨʠʠ (ʣʦʟʦʠʩʢʘʪʝʣʴʥʳʭ ʮʚʝʪʦʚ, ʟʥʘʢʦʚ ʟʦʜʠʘʢʘ), ʢʦʪʦʨʳʝ ʜʝʨʞʘʪ ʚ ʨʫʢʝ, ʘʥʘʣʦʛʠʯʥʦ 

ʦʧʠʩʘʥʥʦʤʫ ʨʘʥʝʝ [1]. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʤʳ ʦʞʠʜʘʣʠ ʧʨʦʥʘʙʣʶʜʘʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʟʥʘʢʘ ʟʦʜʠʘʢʘ. 

 

ʏʪʦ ʥʘʤ ʥʝʩʝʪ ʩʦʣʥʳʰʢʦ? 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʉʦʣʥʮʘ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʝʩʷʮʝʚ. ʂʘʨʪʠʥʘ ʠʟʤʝʥʝʥʠʡ ʠʟʣʫʯʝʥʠʡ ʉʦʣʥʮʘ ʦʢʘʟʘʣʘʩʴ 
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ʛʦʨʘʟʜʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʤʦʞʥʦ ʙʳʣʦ ʦʞʠʜʘʪʴ. ʂʨʦʤʝ ʟʥʘʢʘ ʟʦʜʠʘʢʘ, ʪʨʠ ʮʠʢʣʘ ʜʣʠʥʦʡ 

ʧʨʠʤʝʨʥʦ 22, 27 ʠ 30 ʜʥʝʡ, ʢʦʪʦʨʳʝ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʚʝʯʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ 

ʙʠʦʨʠʪʤʘʤ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʨʘʯʘʤʠ, ʫʯʝʥʠʢʘʤʠ ɿʠʛʤʫʥʜʘ ʌʨʝʡʜʘ (ɻʝʨʤʘʥ ʉʚʦʙʦʜʘ, 

ɺʠʣʴʛʝʣʴʤ ʌʣʠʩʩ), ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʣʠ ʧʨʠʤʝʨʥʦ 23- ʠ 28-ʜʥʝʚʥʫʶ ʮʠʢʣʠʯʥʦʩʪʴ ʫ ʩʚʦʠʭ 

ʧʘʮʠʝʥʪʦʚ, ʢʘʩʘʶʱʫʶʩʷ: ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʙʦʣʠ, 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʠʣʠ ʢʨʠʟʠʩʦʚ, ʯʘʩʪʦ ʟʘʢʘʥʯʠʚʘʶʱʠʭʩʷ ʩʤʝʨʪʴʶ. ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʠ ʮʠʢʣʳ 

ʙʳʣʠ ʙʳʩʪʨʦ ʦʪʢʨʳʪʳ ʠ ʪʘʢ ʞʝ ʙʳʩʪʨʦ ʥʘʧʨʘʚʣʝʥʳ ʧʦ ʣʦʞʥʦʤʫ ʧʫʪʠ ʦʜʥʠʤ ʠʟ ʠʭ 

ʦʪʢʨʳʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʭʦʪʝʣ ʩʜʝʣʘʪʴ ʠʟ ʥʠʭ ʯʪʦ-ʪʦ ʪʠʧʘ ʥʫʤʝʨʦʣʦʛʠʠ, ʛʜʝ ʧʨʦʩʪʘʷ 

ʤʘʪʝʤʘʪʠʢʘ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʤʘʪʝʨʠʝʡ. ʆʥ ʧʨʦʠʟʚʦʣʴʥʦ ʩʦʦʪʥʝʩ ʪʨʠ ʮʠʢʣʘ ʩ ʪʦʯʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʜʥʝʡ, ʦʪʩʯʠʪʳʚʘʝʤʳʭ ʦʪ ʨʦʞʜʝʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʮʠʢʣʦʚ ʥʝ 

ʩʦʩʪʦʠʪ ʠʟ ʢʨʫʛʣʦʛʦ ʯʠʩʣʘ ʜʥʝʡ. ɺ ʪʘʙʣʠʮʝ 1 ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʦʙʦʟʥʘʯʝʥ ʧʨʦʮʝʩʩ, ʩʚʷʟʘʥʥʳʡ 

ʩʦ ʟʥʘʢʘʤʠ ʟʦʜʠʘʢʘ, ʞʝʣʪʳʤ ʮʚʝʪʦʤ 30-ʜʥʝʚʥʳʡ ʮʠʢʣ, ʛʦʣʫʙʳʤ ʮʚʝʪʦʤ 27-ʜʥʝʚʥʳʡ ʮʠʢʣ, 

ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ 22-ʜʥʝʚʥʳʡ ʮʠʢʣ, ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʦʙʦʟʥʘʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ. ɺ ʧʝʨʚʦʡ 

ʢʦʣʦʥʢʝ ʫʢʘʟʘʥ ʥʦʤʝʨ ʂʘʪʝʛʦʨʠʠ (ʧʦʥʷʪʠʝ ʢʘʪʝʛʦʨʠʠ, ʦʧʠʩʘʥʥʦʝ ʚ ʧʦʟʠʮʠʠ [1]), ʚ ʧʝʨʚʦʡ 

ʩʪʨʦʯʢʝ ʜʝʥʴ ʤʝʩʷʮʘ.  

 

30-ʜʥʝʚʥʳʡ ʮʠʢʣ - 1/12 ʟʥʘʢʘ ʟʦʜʠʘʢʘ 

 

ʂʦʛʜʘ ʤʳ ʧʦʩʤʦʪʨʠʤ ʥʘ ʛʨʘʬʠʢʝ ʥʘ ʧʨʠʤʝʨʥʦ 30-ʜʥʝʚʥʳʡ ʮʠʢʣ, ʟʘʤʝʪʠʤ, ʯʪʦ ʦʥ ʯʝʪʢʦ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥ ʩʦ ʟʥʘʢʘʤʠ ʟʦʜʠʘʢʘ. ʕʪʦ ʨʦʚʥʦ 1/12 ʚʨʝʤʝʥʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ 

ʟʥʘʢʦʚ ʟʦʜʠʘʢʘ, ʪʦ ʝʩʪʴ 30,44 ʜʥʷ. ʂʦʛʜʘ ʟʥʘʢ ʟʦʜʠʘʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʚʦʝʡ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ, ʪʦ 

ʤʘʣʳʡ ʮʠʢʣ ʥʘʭʦʜʠʪʩʷ ʚ ʂʘʪʝʛʦʨʠʠ 1 (ʵʢʚʠʚʘʣʝʥʪ ʆʚʥʘ), ʘ ʢʦʛʜʘ ʟʥʘʢ ʟʦʜʠʘʢʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʦʩʣʝʜʥʝʡ ʬʘʟʝ, ʤʘʣʳʡ ʮʠʢʣ ʥʘʭʦʜʠʪʩʷ ʚ ʂʘʪʝʛʦʨʠʠ 12 (ʵʢʚʠʚʘʣʝʥʪ ʈʳʙ). ʊʫʪ ʤʳ ʠʤʝʝʤ ʜʝʣʦ 

ʩ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʧʣʘʥʝʪʘʨʥʳʤ ʬʨʘʢʪʘʣʦʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʢʥʠʛʘʭ ʦʜʥʦʛʦ ʠʟ ʘʚʪʦʨʦʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ. [2, 3] ɺ ʵʪʠʭ ʢʥʠʛʘʭ ʦʥ ʙʳʣ ʦʧʠʩʘʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʮʠʢʣʦʚ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʵʪʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘ 

ʟʝʤʥʦʤ ʰʘʨʝ. ʕʪʦ ʬʨʘʢʪʘʣ ʩʦ ʤʥʦʛʠʤʠ ʫʨʦʚʥʷʤʠ ʩʭʦʞʝʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚ ʩʚʦʝʡ ʠʜʝʝ 

ʵʟʦʪʝʨʠʯʝʩʢʦʤʫ ʧʨʘʚʫ ʦʢʪʘʚ [4]. ʅʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʘʚʘ ʦʢʪʘʚ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʩʝʤʴ ʠʣʠ 

ʚʦʩʝʤʴ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʝʡ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʦʧʠʩʘʥʠʷʭ ʪʦʣʴʢʦ 

ʬʨʘʛʤʝʥʪʘʨʥʦ, ʪʫʪ ʠʤʝʝʪ ʤʝʩʪʦ ʜʝʣʝʥʠʝ ʮʝʣʦʛʦ ʥʘ ʜʚʝʥʘʜʮʘʪʴ ʯʘʩʪʝʡ ʠ ʢʘʞʜʦʡ ʯʘʩʪʠ ʥʘ 

ʜʚʝʥʘʜʮʘʪʴ ʠ, ʦʧʫʩʢʘʷʩʴ ʝʱʝ ʥʠʞʝ, ʥʘ ʜʚʝʥʘʜʮʘʪʴ ʠ ʪ.ʜ. ɺ ʠʟʣʫʯʝʥʠʠ ʉʦʣʥʮʘ ʧʨʠ ʙʦʣʝʝ 

ʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʷʭ ʤʳ ʤʦʞʝʤ ʟʘʤʝʪʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ - 1/144 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ ʟʥʘʢʦʚ ʟʦʜʠʘʢʘ ʦʢʦʣʦ 2,54 ʜʥʷ, ʛʜʝ ʠʟʤʝʥʝʥʠʷ ʬʘʟʳ ʧʨʦʠʩʭʦʜʷʪ 

ʢʘʞʜʳʝ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ.  

ɺ ʢʥʠʛʝ [2] ʦʧʠʩʘʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʯʘʩʳ ʨʘʟʚʠʪʠʷ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʤʦʜʝʣʠ ʧʣʘʥʝʪʘʨʥʦʛʦ 

ʬʨʘʢʪʘʣʘ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʩ ʛʦʜʦʚʳʤ ʚʨʘʱʝʥʠʝʤ ɿʝʤʣʠ ʚʦʢʨʫʛ ʉʦʣʥʮʘ (ʬʘʟʘ ʮʠʢʣʘ 

ʧʝʨʝʜʚʠʥʫʪʘ). ʆʯʝʨʝʜʥʳʝ ʬʘʟʳ ʮʠʢʣʘ ʩʚʷʟʘʥʳ ʩ ʘʢʪʠʚʘʮʠʝʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ 

ʥʝʡʨʦʧʝʨʝʜʘʯʠ ʚ ʤʦʟʛʝ. ɺ ʯʘʩʘʭ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʥʘʙʣʶʜʘʶʪʩʷ ʮʠʢʣʳ: 144 ʛʦʜʘ (ʠʟʤʝʥʝʥʠʝ 

ʬʘʟʳ ʢʘʞʜʳʝ 12 ʣʝʪ), 12 ʣʝʪ ʠ 1 ʛʦʜ, ʘ ʫ ʛʨʳʟʫʥʦʚ 1/12 ʛʦʜʘ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʦʜʢʘ, 

ʚʟʷʪʘʷ ʠʟ ʵʪʦʡ ʢʥʠʛʠ, ʦʧʠʨʘʶʱʘʷʩʷ ʥʘ ʧʦʚʪʦʨʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʘʫʯʥʳʭ 

ʧʫʙʣʠʢʘʮʠʷʭ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʠʩʪʘʤʠʥʘ. ɺ ʩʚʦʜʢʝ ʪʘʢʞʝ ʧʦʜʘʥʳ ʧʩʠʭʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠ 

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʜʝʣʴʥʳʤʠ ʥʝʡʨʦʧʝʨʝʜʘʪʯʠʢʘʤʠ.    
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ʅʦʨʘʜʨʝʥʘʣʠʥ (ʚʳʩʪʫʧʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʥʦʨʘʜʨʝʥʘʣʠʥʘ ʩ ʘʜʨʝʥʘʣʠʥʦʤ) - ʂʘʪʝʛʦʨʠʷ 1, 

ʂʘʪʝʛʦʨʠʷ 8 ï ʧʦʠʩʢ ʥʦʚʦʛʦ, ʘʢʪʠʚʥʦʩʪʴ, ʘʛʨʝʩʩʠʷ, ʫʨʦʚʝʥʴ ʚʦʟʙʫʞʜʝʥʠʷ, ʚʢʣʶʯʝʥ ʚ 

ʠʟʤʝʥʷʶʱʠʝʩʷ ʩʦʩʪʦʷʥʠʷ ʥʘʩʪʨʦʝʥʠʷ ʚ ʤʘʥʠʠ ʠ ʜʝʧʨʝʩʩʠʠ. 

ɸʮʝʪʠʣʭʦʣʠʥ - ʂʘʪʝʛʦʨʠʷ 2 ï ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʨʘʟʜʨʘʞʠʪʝʣʝʡ, ʧʦʠʩʢʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ ʠʣʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʛʨʘʜʦʡ, ʚʢʣʶʯʝʥ ʚ 

ʦʙʫʯʝʥʠʝ, ʧʘʤʷʪʴ ʠ ʠʟʤʝʥʷʶʱʠʝʩʷ ʩʦʩʪʦʷʥʠʷ ʥʘʩʪʨʦʝʥʠʷ ʚ ʤʘʥʠʠ ʠ ʜʝʧʨʝʩʩʠʠ.   

ɻʣʫʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ʚʳʩʪʫʧʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʛʣʠʮʠʥʦʤ ʠ GABA 

- ʜʣʷ K3) - ʂʘʪʝʛʦʨʠʷ 3, ʂʘʪʝʛʦʨʠʷ 6 ï ʚʳʩʰʠʝ ʫʤʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʦʩʥʦʚʘ ʦʙʫʯʝʥʠʷ ʠ 

ʧʘʤʷʪʠ, ʰʠʟʦʬʨʝʥʠʷ, ʛʘʣʣʶʮʠʥʘʮʠʠ, ʠʣʣʶʟʠʠ. 

ʉʝʨʦʪʦʥʠʥ - ʂʘʪʝʛʦʨʠʷ 4 ï ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʩʪʨʘʭʝ, ʩʚʷʟʴ ʩ ʦʙʦʨʦʥʠʪʝʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ, 

ʘʧʧʝʪʠʪ ʥʘ ʫʛʣʝʚʦʜʳ, ʢʦʤʧʣʝʢʩ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ.  

ɼʦʧʘʤʠʥ - ʂʘʪʝʛʦʨʠʷ 5 ï ʩʚʷʟʴ ʩ ʩʠʩʪʝʤʦʡ ʥʘʛʨʘʜʳ ʠ ʤʦʪʠʚʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʝʜʚʠʜʝʥʴʝʤ 

ʥʘʛʨʘʜʳ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʧʘʨʘʥʦʡʷ. 

ʆʧʠʦʠʜʳ (ʚʳʩʪʫʧʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʦʧʠʦʠʜʦʚ ʩ ʘʮʝʪʠʣʭʦʣʠʥʦʤ - ʜʣʷ K7) - ʂʘʪʝʛʦʨʠʷ 7 ï 

ʤʦʜʫʣʷʮʠʷ ʦʱʫʱʝʥʠʷ ʙʦʣʠ, ʘʧʧʝʪʠʪ ʥʘ ʫʛʣʝʚʦʜʳ ʠ ʞʠʨʳ, ʜʝʧʝʨʩʦʥʘʣʠʟʘʮʠʷ, ʜʠʩʩʦʮʠʘʮʠʷ, 

ʜʝʨʝʘʣʠʟʘʮʠʷ. 

ʂʘʥʥʘʙʠʥʦʠʜʳ - ʂʘʪʝʛʦʨʠʷ 11 ï ʵʬʬʝʢʪ ʥʘʛʨʘʜʳ, ʫʩʠʣʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʣʘʜʢʫʶ 

ʧʠʱʫ, ʧʘʨʘʥʦʠʜʘʣʴʥʳʝ ʯʝʨʪʳ. 

ɻʠʩʪʘʤʠʥ - ʂʘʪʝʛʦʨʠʷ 12 ï ʨʝʛʫʣʷʮʠʷ ʘʧʧʝʪʠʪʘ, ʨʝʛʫʣʷʮʠʷ ʪʝʨʤʦʛʝʥʝʟʘ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʧʩʠʭʦʘʢʪʠʚʥʳʭ ʚʝɦʝʩʪʚ, ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ, ʚʦʟʙʫʞʜʝʥʠʝ ʩʦʟʥʘʥʠʷ, 

ʙʦʣʝʟʥʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ.  

 

ʕʪʫ ʩʚʦʜʢʫ, ʩʜʝʣʘʥʥʫʶ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʣʘʥʝʪʘʨʥʦʛʦ ʬʨʘʢʪʘʣʘ, ʩʠʥʭʨʦʥʠʟʦʚʘʥʥʦʛʦ ʜʣʠʥʦʡ 

ʧʝʨʠʦʜʘ ʨʦʚʥʦ ʩ ʦʙʦʨʦʪʦʤ ɿʝʤʣʠ ʚʦʢʨʫʛ ʉʦʣʥʮʘ, ʙʝʟ ʫʯʝʪʘ ʧʨʠʩʫʪʩʪʚʠʷ ʪʘʢʦʛʦ ʬʨʘʢʪʘʣʘ ʚ 

ʠʟʣʫʯʝʥʠʠ, ʜʦʭʦʜʷʱʝʤ ʢ ʥʘʤ ʩ ʉʦʣʥʮʘ, ʤʦʞʝʤ ʜʣʷ ʥʘʯʘʣʘ ʧʨʠʥʷʪʴ ʢʘʢ ʘʥʘʣʦʛʠʯʥʫʶ 

ʧʣʘʥʝʪʘʨʥʦʤʫ ʬʨʘʢʪʘʣʫ, ʥʘʙʣʶʜʘʝʤʦʤʫ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʠʟʤʝʨʝʥʠʷ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, 

ʧʨʠʭʦʜʷʱʝʛʦ ʩ ʉʦʣʥʮʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʯʝʪʢʦʝ ʩʦʚʧʘʜʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʥʘʢʦʚ 

ʟʦʜʠʘʢʘ, ʦʧʠʩʘʥʥʳʭ ʘʩʪʨʦʣʦʛʘʤʠ, ʩ ʂʘʪʝʛʦʨʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʯʘʩʘʭ ʨʘʟʚʠʪʠʷ [2]. ʕʪʠ 

ʟʥʘʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʠʩʪʝʤʳ ʥʝʡʨʦʧʝʨʝʜʘʯʠ.  

 

ʇʝʨʝʤʝʱʝʥʠʝ ʟʥʘʢʦʚ ʟʦʜʠʘʢʘ ʥʘ 21 ʯʘʩ ʠ ʭʘʨʘʢʪʝʨ ʤʦʤʝʥʪʘ ʧʝʨʝʭʦʜʘ 

 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʩʪʦʠʣʦ ʙʳ ʦʞʠʜʘʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʟʥʘʢʦʚ ʟʦʜʠʘʢʘ ʚ ʚʠʜʝ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, 

ʜʦʭʦʜʷʱʝʛʦ ʩ ʉʦʣʥʮʘ, ʙʫʜʝʪ ʠʣʠ ʩʢʘʯʢʦʦʙʨʘʟʥʦʝ, ʠʣʠ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʣʠʥʝʡʥʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʩʝʜʥʠʭ ʟʥʘʢʦʚ ʟʦʜʠʘʢʘ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʥʘ ʚʩʝʡ ʜʣʠʥʝ ʜʠʘʤʝʪʨʘ ʉʦʣʥʮʘ, 

ʢʦʛʜʘ ʦʥʦ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʛʨʘʥʠʮʫ ʟʥʘʢʦʚ ʟʦʜʠʘʢʘ ʥʘ ʵʢʣʠʧʪʠʢʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʂʘʪʝʛʦʨʠʡ 

ʉʦʣʥʮʝʤ ʚ ʨʘʡʦʥʝ ʧʝʨʝʭʦʜʘ ʦʪ ʦʜʥʦʛʦ ʜʦ ʜʨʫʛʦʛʦ ʟʥʘʢʘ ʟʦʜʠʘʢʘ. ʋʞʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʝʨʝʭʦʜ ʢ ʩʣʝʜʫʶʱʝʤʫ ʟʥʘʢʫ ʟʦʜʠʘʢʘ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ 

ʥʘ 21 ʯʘʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʩʪʨʦʣʦʛʠʯʝʩʢʠʭ ʵʬʝʤʝʨʠʜ, ʢʘʢ ʧʦʣʴʩʢʠʭ [5], ʪʘʢ ʠ ʘʤʝʨʠʢʘʥʩʢʠʭ 

[6]. ʌʘʢʪ ʧʝʨʝʤʝʱʝʥʠʷ ʚʭʦʞʜʝʥʠʷ ʚ ʦʯʝʨʝʜʥʦʡ ʟʥʘʢ ʟʦʜʠʘʢʘ ʠʤʝʝʪ ʚʘʞʥʳʝ ʢʦʥʥʦʪʘʮʠʠ ʜʣʷ 

ʘʩʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʡ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ 

ʘʩʪʨʦʣʦʛʠʯʝʩʢʠʭ ʵʬʝʤʝʨʠʜ ʭʚʘʩʪʘʶʪʩʷ, ʯʪʦ ʧʨʦʠʟʚʝʣʠ ʨʘʩʯʝʪʳ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʩʝʢʫʥʜʳ, ʯʪʦ 

ʤʦʞʝʪ ʫʩʳʧʠʪʴ ʙʜʠʪʝʣʴʥʦʩʪʴ ʘʩʪʨʦʣʦʛʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʘʢʠʝ ʵʬʝʤʝʨʠʜʳ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʩʦʟʥʘʶʱʠʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʪʦʯʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʤʦʛʦ ʛʦʨʦʩʢʦʧʘ. 

ɺʪʦʨʳʤ ʥʘʙʣʶʜʝʥʠʝʤ ʙʳʣ ʬʘʢʪ, ʯʪʦ ʘʩʪʨʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʷʷ 

ʯʘʩʪʴ ʉʦʣʥʮʘ ï ʷʜʨʦ. ʇʦʧʝʨʝʯʥʠʢ ʩʦʣʥʝʯʥʦʛʦ ʜʠʩʢʘ, ʚʠʜʥʦʛʦ ʣʝʪʦʤ - ʵʪʦ 31 ʫʛʣʦʚʘʷ ʤʠʥʫʪʘ, 

ʪʦ ʝʩʪʴ ʉʦʣʥʮʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʯʝʨʝʟ ʜʘʥʥʫʶ ʪʦʯʢʫ ʵʢʣʠʧʪʠʢʠ 12,5 ʯʘʩʘ. ʅʘʙʣʶʜʘʝʤʳʝ 

ʠʟʤʝʥʝʥʠʷ ʜʣʷʪʩʷ ʤʝʥʝʝ 2,5 ʯʘʩʦʚ, ʪʦ ʝʩʪʴ ʘʩʪʨʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 1/5 

ʜʠʘʤʝʪʨʘ ʉʦʣʥʮʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʢʘ ʟʦʜʠʘʢʘ (ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʠʞʝ ʩʣʫʯʘʝ K3) ʠ ʫʚʝʣʠʯʝʥʠʝ 
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ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʣʝʜʫʶʱʝʛʦ (K4), ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʂʘʪʝʛʦʨʠʠ 

12 ʤʝʥʴʰʝʛʦ ʮʠʢʣʘ 1/12 ʛʦʜʘ ʠ ʨʦʩʪʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʂʘʪʝʛʦʨʠʠ 1 ʮʠʢʣʘ 1/12 ʛʦʜʘ. ʅʘ ʨʠʩ. 1 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʭʦʜ ʉʦʣʥʮʘ ʢ ʦʯʝʨʝʜʥʦʤʫ ʟʥʘʢʫ ʟʦʜʠʘʢʘ ï ʦʪ ʟʥʘʢʘ ʊʝʣʴʮʘ ʢ ɹʣʠʟʥʝʮʘʤ, 

ʠʟʤʝʨʝʥʥʳʡ 21.05.2016 ʛ. 

 

 
ʈʠʩ. 1. ʀʟʤʝʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ ʚ ʠʟʣʫʯʝʥʠʠ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʉʦʣʥʮʘ 

21.05.2016, ʜʣʷ ʯʝʪʳʨʝʭ ʂʘʪʝʛʦʨʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʟʥʘʢʘ. K12 - 

ʧʦʩʣʝʜʥʷʷ ʂʘʪʝʛʦʨʠʷ ʤʘʣʦʛʦ ʮʠʢʣʘ, K1 ï ʧʝʨʚʘʷ ʂʘʪʝʛʦʨʠʷ ʤʘʣʦʛʦ ʮʠʢʣʘ, K2 ï ʫʭʦʜʷʱʠʡ ʟʥʘʢ ʟʦʜʠʘʢʘ, 

K3 ï ʚʭʦʜʷʱʠʡ ʟʥʘʢ ʟʦʜʠʘʢʘ. 

 

ɺ 13.15 ʚʠʜʥʦ ʤʘʣʦʝ ʧʣʘʪʦ, ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʦʢʦʣʦ 0,5 ʯʘʩʘ. ʀʟ ʥʝʩʢʦʣʴʢʠʭ ʠʟʤʝʨʝʥʠʡ, 

ʩʜʝʣʘʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ, ʚʳʨʠʩʦʚʳʚʘʝʪʩʷ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʷʱʝʛʦ 

ʟʥʘʢʘ ʟʦʜʠʘʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 2. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʠʟ ʘʤʧʫʣʳ, ʧʦʜʚʝʨʛʥʫʪʦʡ ʦʙʣʫʯʝʥʠʶ ʫʩʢʦʨʠʪʝʣʝʤ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʥʘʨʠʩʦʚʘʥ ʜʣʷ ʂʘʪʝʛʦʨʠʠ, ʦʪʚʝʯʘʶʱʝʡ ʟʥʘʢʫ ʟʦʜʠʘʢʘ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʉʦʣʥʮʝ. t 

- ʚʨʝʤʷ, R - ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʠʟʣʫʯʝʥʠʷ ʠʟ ʘʤʧʫʣʳ ʩ ʚʦʜʦʡ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʂʘʪʝʛʦʨʠʠ. ʉʠʤʚʦʣ 1/5ű 

ʧʦʢʘʟʳʚʘʝʪ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʉʦʣʥʮʝ ʧʝʨʝʜʚʠʥʝʪʩʷ ʥʘ ʵʢʣʠʧʪʠʢʝ ʥʘ ʨʘʩʩʪʦʷʥʠʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 1/5 ʝʛʦ ʜʠʘʤʝʪʨʘ.   

 

ʕʪʦ ʤʘʣʦʝ ʧʣʘʪʦ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʠʥʪʝʨʝʩʥʳʤ ʵʬʬʝʢʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʫʢʘʟʳʚʘʣʦ ʙʳ ʥʘ ʝʱʝ 

ʤʝʥʴʰʝʝ ʷʜʨʦ ʩ ʜʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʵʪʦʛʦ ʙʦʣʴʰʝʛʦ, ʦʭʚʘʪʳʚʘʶʱʝʛʦ 

1/5 ʜʠʘʤʝʪʨʘ ʉʦʣʥʮʘ. 
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ʎʝʥʪʨ ʧʣʘʪʦ, ʠʤʝʶʱʠʡ ʦʪʥʦʰʝʥʠʝ ʢ ʠʟʤʝʥʝʥʠʶ ʟʥʘʢʘ ʟʦʜʠʘʢʘ, ʧʨʠʧʘʜʘʣ ʥʘ 21.05.2016 ʥʘ 

13:15. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʵʬʝʤʝʨʠʜ [4], ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʟʥʘʢʘ ʟʦʜʠʘʢʘ ʜʦʣʞʥʦ 

ʠʤʝʪʴ ʤʝʩʪʦ ʚ ʧʨʝʜʳʜʫʱʠʡ ʜʝʥʴ ʚ 14:34 ʧʦ ʚʨʝʤʝʥʠ GMT, ʪʦ ʝʩʪʴ 16.34 ʧʦ ʤʝʩʪʥʦʤʫ 

ʚʨʝʤʝʥʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ ʟʘʜʝʨʞʢʫ ʠʟʤʝʥʝʥʠʷ ʟʥʘʢʦʚ ʟʦʜʠʘʢʘ ʥʘ 20 ʯʘʩʦʚ ʠ 41 ʤʠʥʫʪ.  

 

27-ʜʥʝʚʥʳʡ ʮʠʢʣ 

 

ɼʣʷ 27-ʜʥʝʚʥʦʛʦ ʮʠʢʣʘ (ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ, ʯʪʦ ʧʝʨʝʭʦʜ ʂʘʪʝʛʦʨʠʠ 7 ʩʚʷʟʘʥ ʩ 27-ʜʥʝʚʥʳʤ 

ʮʠʢʣʦʤ, ʦʧʠʩʘʥ ʚ ʩʣʝʜʫʶʱʝʡ ʯʘʩʪʠ ʩʪʘʪʴʠ) ʤʳ ʥʘʙʣʶʜʘʣʠ ʚ ʭʦʜʝ ʪʝʭ ʞʝ ʠʟʤʝʨʝʥʠʡ 

21.05.2016 ʧʨʠʩʫʪʩʪʚʠʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʤʘʣʦʛʦ ʧʣʘʪʦ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʢʦʣʦ 0,5 ʯʘʩʘ 

ʜʣʷ ʂʘʪʝʛʦʨʠʠ 7. ʇʦʷʚʣʝʥʠʝ ʵʬʬʝʢʪʘ ʧʨʦʠʟʦʰʣʦ ʯʫʪʴ ʧʦʟʞʝ, ʩʦʚʧʘʜʝʥʠʝ ʵʪʠʭ ʜʚʫʭ 

ʧʝʨʝʭʦʜʦʚ ʂʘʪʝʛʦʨʠʠ ʩʪʦʠʪ ʧʨʠʟʥʘʪʴ ʩʣʫʯʘʡʥʳʤ. 

 
ʈʠʩ. 3. ʀʟʤʝʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʂʘʪʝʛʦʨʠʠ 7 ʚʦ ʚʨʝʤʝʥʠ ʚ ʠʟʣʫʯʝʥʠʠ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ 

ʉʦʣʥʮʘ 21.05.2016, ʩʚʷʟʘʥʥʦʡ ʚ ʵʪʦ ʚʨʝʤʷ ʩ 27-ʜʥʝʚʥʳʤ ʮʠʢʣʦʤ.   

 

ʊʦʪ ʞʝ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ, ʢʘʢ ʟʥʘʢʠ ʟʦʜʠʘʢʘ ʠ 30-ʜʥʝʚʥʳʡ ʮʠʢʣ 

ʛʝʥʝʨʠʨʫʶʪʩʷ ʧʣʘʥʝʪʘʨʥʳʤ ʬʨʘʢʪʘʣʦʤ ʟʝʤʣʠ (ʛʝʦʮʝʥʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʟʥʘʢʦʚ ʟʦʜʠʘʢʘ ʥʘ 

ʵʢʣʠʧʪʠʢʝ), ʪʘʢ ʠ ʜʚʘ ʦʩʪʘʣʴʥʳʭ ʮʠʢʣʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʠʤʝʶʪ ʚʥʝʰʥʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʪ 

ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʥʝ ʛʝʥʝʨʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʉʦʣʥʮʝʤ.  

 

ʉʧʦʩʦʙ, ʢʘʢʠʤ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʜʦʭʦʜʠʪ ʩ ʉʦʣʥʮʘ 

 

ʃʘʙʦʨʘʪʦʨʥʦ ʠʩʩʣʝʜʦʚʘʥʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʭʦʞʜʝʥʠʷ ʯʘʩʪʠʮ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʚʦʟʜʫʭʝ ï ʵʪʦ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤ/ʩ [1, 7], ʪʦ ʝʩʪʴ ʦʯʝʥʴ ʤʘʣʦ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʛʜʘ ʤʳ ʨʘʟʜʝʣʠʤ ʥʘ 

ʧʨʠʟʤʝ ʧʫʯʦʢ ʩʚʝʪʘ ʠʟ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʣʘʟʝʨʘ ʠʣʠ ʛʘʣʦʛʝʥʥʦʡ ʣʘʤʧʦʯʢʠ, ʧʦʣʫʯʠʤ 

ʥʝʚʠʜʠʤʳʡ ʦʪʜʝʣʴʥʦ ʧʫʯʦʢ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʠ ʦʪʢʣʦʥʝʥʥʳʡ ʥʘ ʜʨʫʛʦʡ ʫʛʦʣ ʧʫʯʦʢ ʩʚʝʪʘ, 

ʧʨʠʯʝʤ ʦʙʘ ʵʪʠ ʧʫʯʢʘ ʥʝʩʫʪ ʧʨʠʟʥʘʢʠ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ.  

ʄʳ ʧʨʦʚʝʣʠ ʩʣʝʜʫʶʱʠʡ ʦʧʳʪ. ʇʝʨʚʘʷ ʧʨʦʙʘ ï ʫʩʢʦʨʠʪʝʣʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʉʦʣʥʮʝ, ʠʥʬʦʨʤʘʮʠʷ 

ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʘʤʧʫʣʫ ʩ ʚʦʜʦʡ, ʪʦ ʝʩʪʴ ʪʘʢ, ʢʘʢ ʤʳ ʩʪʘʥʜʘʨʪʥʦ ʩʦʙʠʨʘʝʤ ʠʥʬʦʨʤʘʮʠʶ, 

ʧʨʦʠʩʭʦʜʷʱʫʶ ʦʪ ʉʦʣʥʮʘ. ɺʪʦʨʘʷ ʧʨʦʙʘ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʪʘʢʠʤ ʞʝ ʩʧʦʩʦʙʦʤ, ʥʦ ʧʝʨʝʜ 

ʫʩʢʦʨʠʪʝʣʝʤ ʤʳ ʨʘʟʤʝʩʪʠʣʠ ʟʝʨʢʘʣʴʮʝ, ʢʦʪʦʨʦʝ ʦʪʨʘʟʠʪ ʬʦʪʦʥʳ ʩʚʝʪʘ ʠ ʧʨʦʧʫʩʪʠʪ 

ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ. ʊʨʝʪʴʷ ʧʨʦʙʘ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʯʝʨʝʟ ʨʘʟʤʝʱʝʥʥʦʝ ʧʝʨʝʜ ʫʩʢʦʨʠʪʝʣʝʤ ʩʪʝʢʣʦ, 

ʥʘʢʣʦʥʝʥʥʦʝ ʧʦʜ ʫʛʣʦʤ 45Ü, ʢʦʪʦʨʦʝ ʧʦ ʧʨʠʥʮʠʧʫ ʧʦʣʥʦʛʦ ʥʘʨʫʞʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʦʪʙʨʦʩʠʪ ʚ 

ʩʪʦʨʦʥʫ ʯʘʩʪʠʮʳ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʧʨʠʭʦʜʷʱʠʝ ʩʦ ʩʪʦʨʦʥʳ ʉʦʣʥʮʘ, ʠ ʧʨʦʧʫʩʪʠʪ ʬʦʪʦʥʳ 
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ʩʚʝʪʘ. ʀʟʣʫʯʝʥʠʝ ʩ ʧʝʨʚʦʡ ʧʨʦʙʳ ʧʦʢʘʟʘʣʦ ʪʠʧʠʯʥʳʡ ʩʧʝʢʪʨ ʟʥʘʢʦʚ ʟʦʜʠʘʢʘ, ʭʘʨʘʢʪʝʨʥʳʡ 

ʜʣʷ ʉʦʣʥʮʘ ʩ ʩʘʤʳʤ ʩʠʣʴʥʳʤ ʩʠʛʥʘʣʦʤ K11, ʧʨʦʠʩʭʦʜʷʱʠʤ ʦʪ ʘʢʪʠʚʥʦʛʦ ʟʥʘʢʘ ʟʦʜʠʘʢʘ, ʚ 

ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʣʦʩʴ ʉʦʣʥʮʝ. ɺʦ ʚʪʦʨʦʡ ʧʨʦʙʝ ʚʩʝ ʂʘʪʝʛʦʨʠʠ ʙʳʣʠ ʦʩʣʘʙʣʝʥʳ ʧʨʠʤʝʨʥʦ ʚ 10 

ʨʘʟ, ʚ ʪʨʝʪʴʝʡ ʧʨʦʙʝ ʚʝʩʴ ʩʧʝʢʪʨ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʧʝʨʚʦʛʦ, ʥʦ ʙʳʣ ʦʩʣʘʙʣʝʥ 

ʧʨʠʤʝʨʥʦ ʥʘ 5%. ʕʪʦ ʦʟʥʘʯʘʣʦ ʙʳ, ʯʪʦ ʯʘʩʪʠʮʳ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʧʨʦʭʦʜʷʪ ʩ ʉʦʣʥʮʘ ʯʝʨʝʟ 

ʢʦʩʤʠʯʝʩʢʠʡ ʚʘʢʫʫʤ ʥʘ ʬʦʪʦʥʘʭ ʩʚʝʪʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʙʣʘʯʥʦʩʪʠ ʥʘ 

ʧʦʣʫʯʘʝʤʳʡ ʩʠʛʥʘʣ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ 10-ʢʨʘʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʩʚʝʱʝʥʠʷ ʩ 60 000 ʣʢ ʜʦ 6 000 ʣʢ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʠʟʣʫʯʝʥʠʷ ʠʟ ʘʤʧʫʣʳ 

ʩ ʚʦʜʦʡ ʪʦʣʴʢʦ ʧʨʠʤʝʨʥʦ ʥʘ 5%. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʧʝʨʝʥʝʩʝʥʠʠ ʯʘʩʪʠʮ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ 

ʛʣʘʚʥʦʝ ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʶʪ ʬʦʪʦʥʳ ʚ ʟʦʥʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ.  

ɺʦʟʤʦʞʥʦ, ʵʪʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʫʪʴ, ʧʦ ʢʦʪʦʨʦʤʫ ʠʥʬʦʨʤʘʮʠʷ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʩ ʉʦʣʥʮʘ 

ʜʦʭʦʜʠʪ ʢ ʥʘʤ. ʇʦ ʤʥʝʥʠʶ ʘʩʪʨʦʣʦʛʦʚ, ʥʦʯʴ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʘʩʪʨʦʣʦʛʠʯʝʩʢʦʤʫ ʚʣʠʷʥʠʶ 

ʉʦʣʥʮʘ ʥʘ ʯʝʣʦʚʝʢʘ. ʉʪʦʠʪ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʫʱʥʦʩʪʴ ʧʣʘʥʝʪʘʨʥʦʛʦ ʬʨʘʢʪʘʣʘ, 

ʩʦʟʜʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʥʘʢʦʚ ʟʦʜʠʘʢʘ ʥʘ ʵʢʣʠʧʪʠʢʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʢʘʢ ʯʠʩʪʦʛʦ 

ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʪ ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʯʘʩʪʠʮ ʪʦʨʩʠʦʥʥʦʛʦ 

ʧʦʣʷ, ʢʦʪʦʨʦʝ ʤʦʛʣʦ ʙʳ ʚʦʟʚʨʘʱʘʪʴʩʷ, ʦʪʨʘʞʝʥʥʦʝ ʦʪ ʉʦʣʥʮʘ, ʥʦ ʪʫʪ ʤʦʞʥʦ ʪʦʣʴʢʦ 

ʚʳʜʚʠʛʘʪʴ ʛʠʧʦʪʝʟʳ. ʂʨʦʤʝ ʩʘʤʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʘʥʝʪʘʨʥʦʛʦ ʬʨʘʢʪʘʣʘ, ʤʳ ʧʦʯʪʠ ʥʠʯʝʛʦ 

ʥʝ ʟʥʘʝʤ ʦ ʩʚʦʡʩʪʚʘʭ ʵʪʦʛʦ ʧʦʣʷ.  

 

ʉʧʝʢʪʨʦʩʢʦʧʠʷ 

 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʜʦʭʦʜʷʱʝʛʦ ʢ ʥʘʤ ʩ ʉʦʣʥʮʘ, ʤʳ 

ʧʨʠʤʝʥʠʣʠ ʩʧʝʢʪʨʦʩʢʦʧʠʶ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʠʩʧʦʣʴʟʫʷ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʥʘʤʠ 

ʩʧʝʢʪʨʦʩʢʦʧ ʦʧʪʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʪʦ ʝʩʪʴ ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʩʚʦʡʩʪʚʘʭ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʢʠ ʚ 

ʧʨʠʤʝʥʝʥʠʠ ʢ ʪʦʨʩʠʦʥʥʳʤ ʧʦʣʷʤ. ʀʜʝʷ ʩʪʨʦʝʥʠʷ ʩʧʝʢʪʨʦʩʢʦʧʘ ʧʨʠʥʘʜʣʝʞʠʪ ʊʦʤʘʩʫ 

ɻʘʣʣʝʥʫ ʀʝʨʦʥʠʤʫʩʫ [8], ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʣ ʨʘʟʜʝʣʝʥʠʝ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʦʪ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʥʘ ʩʪʝʢʣʷʥʥʦʡ ʧʨʠʟʤʝ. ɺʤʝʩʪʦ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʧʨʠʟʤʝ ʤʳ ʧʨʠʤʝʥʠʣʠ 

ʢʘʢ ʧʨʝʣʦʤʣʷʶʱʫʶ ʧʣʦʩʢʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʦʜʥʦʡ ʠʟ ʜʚʫʭ ʣʠʥʟ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʫʯʢʘ ʤʝʪʦʜʦʤ ʌʨʘʫʥʛʦʬʝʨʘ ʠ ʥʘʢʣʦʥʷʝʤʦʡ ʧʦʜ ʧʝʨʝʤʝʥʥʳʤ 

ʫʛʣʦʤ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʙʦʣʴʰʫʶ ʜʣʠʥʫ ʚʦʣʥʳ 

ʦʢʦʣʦ 2 ʤʤ ʠ ʜʨʦʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ʜʣʷ ʩʪʝʢʣʘ, ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʩʧʝʮʠʘʣʴʥʳʝ 

ʢʦʣʣʠʤʘʪʦʨʳ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʦʛʥʫʪʳʝ ʣʠʥʟʳ. ʉʠʛʥʘʣ ʩ ʘʤʧʫʣʳ ʩ ʚʦʜʦʡ, ʠʟʣʫʯʘʶʱʝʡ 

ʯʘʩʪʠʮʳ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʨʘʩʱʝʧʣʝʥʠʷ ʩʧʝʢʪʨʘ ʫʩʠʣʠʚʘʝʪʩʷ 

ʫʩʢʦʨʠʪʝʣʝʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʠ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʘʤʧʫʣʳ ʩ ʚʦʜʦʡ, 

ʩʦʟʜʘʶʱʠʝ ʦʯʝʨʝʜʥʳʝ ʬʨʘʢʮʠʠ ʨʘʟʜʝʣʝʥʠʷ ʢʘʢ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʧʨʝʧʘʨʘʪʥʦʛʦ, ʩ 

ʢʦʪʦʨʳʭ ʠʟʣʫʯʝʥʠʝ ʩʯʠʪʳʚʘʝʪʩʷ ʤʝʪʦʜʦʤ ʢʠʥʝʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ. ʐʠʨʦʢʦʝ ʦʧʠʩʘʥʠʝ ʢʘʢ 

ʩʪʨʦʝʥʠʷ ʩʧʝʢʪʨʦʩʢʦʧʘ, ʪʘʢ ʠ ʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʩʪʴ ʚ ʧʫʙʣʠʢʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʛʦʪʦʚʠʪʩʷ ʢ ʧʝʯʘʪʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʠʟʜʘʥʠʠ çɾʫʨʥʘʣ 

ʌʦʨʤʠʨʫʶʱʠʭʩʷ ʅʘʧʨʘʚʣʝʥʠʡ ʅʘʫʢʠè. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʢʪʨʘ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʜʦʭʦʜʷʱʝʛʦ ʩ ʉʦʣʥʮʘ, ʧʦʢʘʟʳʚʘʶʱʝʛʦ 

ʧʨʠʩʫʪʩʪʚʠʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʨʭʠʚʥʘʷ ʧʨʦʙʘ ʦʪ 27 ʘʚʛʫʩʪʘ 2011 ʛʦʜʘ ʩ 

ʯʝʪʢʠʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʨʘʥʝʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤ ʮʠʢʣʘʤ.  ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 

4. ʆʩʥʦʚʥʦʡ ʩʧʝʢʪʨ ï ʵʪʦ ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʠʞʝ ʚʩʝʭ ʢʨʠʚʘʷ, ʦʥ ʠʟʤʝʨʝʥ ʜʣʷ ʂʘʪʝʛʦʨʠʠ, 

ʢʦʪʦʨʘʷ ʥʝ ʚʳʜʝʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 1 ʦʪ 27 ʘʚʛʫʩʪʘ. ɺʳʙʨʘʥʦ ʂʘʪʝʛʦʨʠʷ 12. ʇʨʠʥʠʤʘʷ ʚʦ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʦʩʥʦʚʥʦʡ ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʂʘʪʝʛʦʨʠʝʡ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʨʫʛʠʤʠ ʂʘʪʝʛʦʨʠʷʤʠ ʩ ʤʝʥʴʰʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʥʦ ʪʦʞʝ ʥʝʩʫʱʠʤʠ ʵʪʫ ʯʘʩʪʦʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʟʜʘʚʘʷ ʛʨʘʬʠʢ ʩʧʝʢʪʨʘ 

ʜʣʷ ʦʜʥʦʡ ʂʘʪʝʛʦʨʠʠ, ʥʝ ʪʝʨʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʨʫʛʠʤʠ ʂʘʪʝʛʦʨʠʷʤʠ, ʘ ʪʦʣʴʢʦ 

ʤʝʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʧʠʢʦʚ ʩʠʛʥʘʣʘ. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʧʠʢʦʚ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ ʦʧʨʝʜʝʣʝʥʘ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʠʢʘ ʥʘ ʩʧʝʢʪʨʝ (ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʧʫʯʢʘ), ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʧʦʣʦʞʝʥʠʝʤ ʦʙʨʘʟʮʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʨʝʟʦʥʘʥʩʥʳʤ ʤʝʪʦʜʦʤ. 

ʈʝʟʦʥʘʥʩʥʳʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʘʥʦʚʢʝ ʨʷʜʦʤ ʩ ʘʤʧʫʣʦʡ ʩ ʧʨʝʧʘʨʘʪʦʤ, ʧʦʣʫʯʝʥʥʳʤ 
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ʢʘʢ ʬʨʘʢʮʠʷ ʠʟ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʧʨʦʙʳ ʤʠʥʠʤʫʤ 10 ʛ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ. ʋʚʝʣʠʯʝʥʠʝ 

ʟʦʥʳ ʠʟʣʫʯʝʥʠʷ ʥʘ 15%-50% ʛʦʚʦʨʠʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʧʦʣʫʯʝʥʥʦʤ ʧʨʝʧʘʨʘʪʝ ʠʥʬʦʨʤʘʮʠʠ 

ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʋʚʝʣʠʯʝʥʠʝ ʥʘ 5% ʥʝ ʩʧʝʮʠʬʠʯʝʩʢʠ ʩʚʷʟʘʥʦ ʩ ʤʘʩʩʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʩʫʙʩʪʘʥʮʠʠ. ʕʪʦʪ ʨʝʟʦʥʘʥʩ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʪʦʥʦʚ ʚ ʷʜʨʝ ʵʣʝʤʝʥʪʘ. ʅʘʩ 

ʠʥʪʝʨʝʩʫʶʪ ʩʘʤʳʝ ʩʠʣʴʥʳʝ ʧʠʢʠ, ʧʨʦʠʩʭʦʜʷʱʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪ ʞʝʣʝʟʘ (Fe), ʡʦʜʘ (J), ʨʪʫʪʠ 

(Hg) ʠ ʜʚʫʭ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ 
234
U ʠ 

238
U. ʋʨʘʥ ʤʳ ʥʝ ʧʨʦʚʝʨʷʣʠ ʨʝʟʦʥʘʥʩʥʳʤ ʤʝʪʦʜʦʤ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʠʟʣʫʯʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʠʤʫʣʠʨʫʝʪ ʥʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠ ʠʟʤʝʨʷʝʤʫʶ ʟʦʥʫ ʠʟʣʫʯʝʥʠʷ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʧʠʢʠ 

ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʢʦʣʠʯʝʩʪʚʫ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʲʝʢʪʝ ʠʩʪʦʯʥʠʢʘ, ʧʦʩʢʦʣʴʢʫ 

ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ, ʠʟʣʫʯʘʝʤʦʝ ʵʣʝʤʝʥʪʘʤʠ, ʧʦʜʜʘʶʱʠʤʠʩʷ ʨʘʜʠʦʘʢʪʠʚʥʦʤʫ ʨʘʩʧʘʜʫ, ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʨʷʜʦʚ ʚʝʣʠʯʠʥʳ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʧʨʦʠʩʭʦʜʷʱʝʝ ʦʪ ʫʩʪʦʡʯʠʚʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʊʘʢʞʝ ʥʝʪ ʫʚʝʨʝʥʥʦʩʪʠ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʧʠʢʠ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʚʠʜʠʤʳʝ ʥʘ ʩʧʝʢʪʨʝ, 

ʧʨʦʠʩʭʦʜʷʪ ʩ ʩʘʤʦʛʦ ʉʦʣʥʮʘ. ʉʫʱʝʩʪʚʫʝʪ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʪʨʘʥʩʣʠʨʦʚʘʥʳ ʦʪ ʧʣʘʥʝʪ ʧʦ ʠʭ ʧʣʘʥʝʪʘʨʥʳʤ ʬʨʘʢʪʘʣʘʤ. 

 
ʈʠʩ. 4. ʉʧʝʢʪʨ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʜʦʭʦʜʷʱʠʭ ʩ ʉʦʣʥʮʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʩʧʝʢʪʨʦʩʢʦʧʦʤ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ 

ʩ ʘʨʭʠʚʥʦʡ ʧʨʦʙʳ ʦʪ 27 ʘʚʛʫʩʪʘ 2011 ʛ. ʆʩʴ ʘʙʩʮʠʩʩ ï ʫʛʦʣ ʧʘʜʘʶʱʝʛʦ ʧʫʯʢʘ ʩ ʧʝʨʩʧʝʢʪʠʚʳ 

ʧʨʝʣʦʤʣʷʶʱʝʡ ʧʣʦʩʢʦʩʪʠ, ʠʟʤʝʨʷʝʤʳʡ ʚ ʛʨʘʜʫʩʘʭ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʟʦʥʘ ʠʟʣʫʯʝʥʠʷ ʠʟ ʧʨʦʙ ʥʘ ʚʳʭʦʜʝ 

ʩʧʝʢʪʨʦʩʢʦʧʘ, ʠʟʤʝʨʷʝʤʘʷ ʚ ʩʘʥʪʠʤʝʪʨʘʭ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ʬʠʦʣʝʪʦʚʳʝ ʢʚʘʜʨʘʪʳ (sunsign) - ʥʝ ʠʟʤʝʥʷʶʱʝʤʫʩʷ ʚʦ ʚʨʝʤʝʥʠ ʩʠʛʥʘʣ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ 

ʉʦʣʥʮʘ ʠʟʤʝʨʝʥʥʳʡ ʦʙʨʘʟʮʦʤ ʂ5, ʟʝʣʝʥʳʝ ʢʨʫʞʢʠ (cycle 22 days) - 22-ʜʥʝʚʥʳʡ ʮʠʢʣ ʤʝʨʝʥʥʳʡ ʦʙʨʘʟʮʦʤ 

ʂ4, ʛʦʣʫʙʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠ (cycle 27 days) - 27-ʜʥʝʚʥʳʡ ʮʠʢʣ ʠʟʤʝʨʝʥʥʳʡ ʦʙʨʘʟʮʦʤ ʂ10 , ʘʧʝʣʴʩʠʥʦʚʳʝ 

ʪʨʝʫʛʦʣʴʥʠʢʠ ʢʦʥʯʠʢʦʤ ʜʦʥʠʟʫ (cycle 30 days) - 30-ʜʥʝʚʥʳʡ ʮʠʢʣ ʠʟʤʝʨʝʥʥʳʡ ʦʙʨʘʟʮʦʤ ʂ2, ʢʨʘʩʥʳʡ 

ʢʚʘʜʨʘʪ ʢʦʥʯʠʢʦʤ ʚʚʝʨʭ (zodiac sign) - ʟʥʘʢ ʟʦʜʠʘʢʘ ʠʟʤʝʨʝʥʥʳʡ ʦʙʨʘʟʮʦʤ ʂ6, ʯʝʨʥʳʝ ʤʘʣʝʥʴʢʠʝ ʢʨʫʞʢʠ 

(baseline) - ʦʩʥʦʚʥʘʷ ʢʨʠʚʘʷ ʠʟʤʝʨʝʥʥʘʷ ʦʙʨʘʟʮʦʤ ʂ12. 

 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ, ʩ ʢʘʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʚʷʟʘʥʳ ʦʯʝʨʝʜʥʳʝ ʮʠʢʣʳ. 

ʂʦʛʜʘ ʤʳ ʙʫʜʝʤ ʦʧʨʝʜʝʣʷʪʴ ʩʧʝʢʪʨ ʜʣʷ ʂʘʪʝʛʦʨʠʠ, ʚ ʢʦʪʦʨʦʡ ʩʝʡʯʘʩ ʥʘʭʦʜʠʪʩʷ ʜʘʥʥʳʡ ʮʠʢʣ, 

ʧʠʢ ʵʣʝʤʝʥʪʘ, ʩ ʢʦʪʦʨʳʤ ʩʚʷʟʘʥ ʮʠʢʣ, ʙʫʜʝʪ ʠʤʝʪʴ ʚʳʩʰʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. ʇʨʦʚʝʜʝʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʝʢʪʨʘ ʜʣʷ ʧʷʪʠ ʂʘʪʝʛʦʨʠʡ, ʢʦʪʦʨʳʝ 27.08.2011ʛ. ʠʤʝʣʠ ʚʳʩʦʢʫʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ. ʇʦʣʴʟʫʷʩʴ ʜʘʥʥʳʤʠ ʧʨʝʜʳʜʫʱʠʭ ʦʧʳʪʦʚ, ʚ ʵʪʦʤ ʦʧʳʪʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʪʦʣʴʢʦ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʠʟʤʝʨʝʥʠʷ ʚ ʩʬʝʨʝ ʧʠʢʦʚ, ʢʦʪʦʨʳʝ ʫʞʝ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʦʧʳʪʘʭ ʙʳʣʠ 

ʩʚʷʟʘʥʳ ʥʘʤʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʮʠʢʣʘʤʠ. ʊʝʯʝʥʠʝ ʜʣʷ ʵʪʠʭ ʂʘʪʝʛʦʨʠʡ ʤʳ ʚʠʜʠʤ ʥʘ ʛʨʘʬʠʢʝ 

ʚʳʰʝ ʧʠʢʦʚ ʦʩʥʦʚʥʦʛʦ ʪʝʯʝʥʠʷ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʪʘʢʠʤʠ ʮʚʝʪʘʤʠ, ʢʘʢ ʚ ʪʘʙʣʠʮʝ 1 ʠ 

ʚʳʜʝʣʝʥʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ. ʈʝʟʫʣʴʪʘʪ ʩʣʝʜʫʶʱʠʡ. ʅʝ ʠʟʤʝʥʷʶʱʝʤʫʩʷ ʚʦ 

ʚʨʝʤʝʥʠ ʩʠʛʥʘʣʫ, ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ ʉʦʣʥʮʘ (K5) ʦʪʚʝʯʘʣʦ ʞʝʣʝʟʦ, 22-ʜʥʝʚʥʦʤʫ ʮʠʢʣʫ ï ʡʦʜ, 

27- ʜʥʝʚʥʦʤʫ ʮʠʢʣʫ ï ʨʪʫʪʴ, 30-ʜʥʝʚʥʦʤʫ ʮʠʢʣʫ ʠ ʟʥʘʢʫ ʟʦʜʠʘʢʘ ï ʫʨʘʥ. ʋʨʘʥ ʚʳʩʪʫʧʘʝʪ ʪʫʪ 
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ʚ ʚʠʜʝ ʠʟʦʪʦʧʘ 234 (ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʫʨʘʥʝ ʚ ʢʦʣʠʯʝʩʪʚʝ ʚʩʝʛʦ 0,005%, 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʦʪ ʫʨʘʥʘ 235, ʥʦ ʧʨʦʷʚʣʷʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʣʫʯʝʥʠʝ Ŭ), ʘ ʪʘʢʞʝ 

ʠʟʦʪʦʧʘ 238. ʆʙʘ ʠʟʦʪʦʧʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʡ ʞʝ ʂʘʪʝʛʦʨʠʝʡ.  

ʉʝʡʯʘʩ, ʢʦʛʜʘ ʫ ʥʘʩ ʝʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʮʠʢʣʘʤʠ ʠ ʵʣʝʤʝʥʪʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʠʭ, ʙʦʣʴʰʝ ʥʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʨʠʩʦʚʘʪʴ ʜʝʥʴ ʟʘ ʜʥʝʤ ʛʨʘʬʠʢ ʂʘʪʝʛʦʨʠʡ, 

ʯʪʦʙʳ ʥʝ ʧʦʪʝʨʷʪʴ, ʢʘʢʦʡ ʩʠʛʥʘʣ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʢʘʢʦʤʫ ʮʠʢʣʫ. ʄʳ ʤʦʞʝʤ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʩʢʦʧʘ ʚʳʜʝʣʠʪʴ ʬʨʘʢʮʠʠ ʜʣʷ ʡʦʜʘ (ʬʨ. 74Ü) ʠ ʨʪʫʪʠ (ʬʨ. 79Ü) ʠ ʧʨʦʚʝʨʠʪʴ 

ʚ ʥʠʭ, ʢʘʢʠʝ ʂʘʪʝʛʦʨʠʠ ʩʘʤʳʝ ʩʠʣʴʥʳʝ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʜʣʷ ʧʨʦʙʳ ʦʪ 

21.05.2016, ʧʦʣʫʯʝʥʥʦʡ ʚ 8:06, ʯʪʦ ʂʘʪʝʛʦʨʠʠ K7 ʦʪʚʝʯʘʝʪ 27-ʜʥʝʚʥʳʡ ʮʠʢʣ, ʘ ʂʘʪʝʛʦʨʠʠ K8 

22-ʜʥʝʚʥʳʡ ʮʠʢʣ. ʕʪʦ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙ. 2. ʇʝʨʝʭʦʜ ʊʝʣʝʮ-ɹʣʠʟʥʝʮʳ ʜʣʷ ʧʨʦʙ ʦʪ 21.05.2016. 

 

ʂʘʪʝ-

ʛʦʨʠʷ 

ʚʨʝʤʷ 

8.06 

ʚʨʝʤʷ 16.22 ʚʨʝʤʷ 8.06 

J 

ʬʨʘʢʮʠʷ 74 

ʚʨʝʤʷ 8.06 

Hg 

ʬʨʘʢʮʠʷ 79 

 ʨʘʜʠʫʩ 

ʜʝʡʩʪʚʠʷ 

[ʩʤ] 

ʨʘʜʠʫʩ 

ʜʝʡʩʪʚʠʷ 

[ʩʤ] 

ʨʘʜʠʫʩ 

ʜʝʡʩʪʚʠʷ 

[ʩʤ] 

ʨʘʜʠʫʩ 

ʜʝʡʩʪʚʠʷ 

[ʩʤ] 

K1 190 300 170 170 

K2 400 190 170 180 

K3 190 400 170 170 

K4 200 190 180 170 

K5 370 370 170 170 

K6 210 210 180 180 

K7 400 240 250 360 

K8 280 350 300 180 

K9 220 190 170 180 

K10 190 190 190 180 

K11 190 200 180 170 

K12 300 190 170 170 

 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʪʘʙʣʠʮʝ 1, ʚ ʢʦʪʦʨʦʡ 27-ʜʥʝʚʥʳʡ ʮʠʢʣ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʢʦʪʦʨʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʦʪ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ, ʤʳ ʧʨʦʚʝʨʷʣʠ ʵʪʠʤ ʤʝʪʦʜʦʤ ʢʘʞʜʳʝ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʩʘʤʳʝ ʩʠʣʴʥʳʝ 

ʂʘʪʝʛʦʨʠʠ ʜʣʷ ʬʨʘʢʮʠʡ 74 ʠ 79 (ʚʳʜʝʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1 ʙʦʣʝʝ ʪʝʤʥʳʤ ʮʚʝʪʦʤ). ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 27-ʜʝʚʥʳʡ ʮʠʢʣ ʥʝ ʩʦʚʩʝʤ ʯʠʩʪʳʡ, ʯʪʦ ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʮʠʢʣʦʚ ʨʪʫʪʠ ʩ ʧʦʭʦʞʠʤ ʧʝʨʠʦʜʦʤ, ʥʘʣʦʞʝʥʥʳʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ.   

ʀʩʩʣʝʜʫʷ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʦʪ ʨʘʟʥʳʭ ʥʝʙʝʩʥʳʭ ʪʝʣ: ʉʦʣʥʮʘ, ʃʫʥʳ ʠ ʖʧʠʪʝʨʘ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʨʘʟʮʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʂʘʪʝʛʦʨʠʠ ʘʢʪʫʘʣʴʥʦʛʦ ʟʥʘʢʘ ʟʦʜʠʘʢʘ ʚʦ ʚʩʝʭ ʵʪʠʭ 

ʩʣʫʯʘʷʭ ʩʘʤʳʤ ʩʠʣʴʥʳʤ ʩʠʛʥʘʣʦʤ ʙʳʣʘ ʨʘʟʜʚʦʝʥʥʘʷ ʚʝʨʰʠʥʘ ʜʚʫʭ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ ʩ ʪʦʡ ʞʝ 

ʧʨʦʧʦʨʮʠʝʡ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢʦʡ ʞʝ ʩʠʛʥʘʣ ʫʨʘʥʘ ʤʳ ʧʦʣʫʯʠʣʠ, ʢʦʛʜʘ ʥʘ ʟʘʟʦʨ ʧʝʨʚʦʛʦ 

ʢʦʣʣʠʤʘʪʦʨʘ ʥʘʧʨʘʚʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʚʦʛʥʫʪʦʛʦ ʟʝʨʢʘʣʘ ʧʫʯʦʢ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʚʳʭʦʜʷʱʝʛʦ 

ʚʝʨʪʠʢʘʣʴʥʦ ʠʟ ɿʝʤʣʠ, ʘ ʪʘʢʞʝ, ʢʦʛʜʘ ʚʦʜʫ ʦʙʣʫʯʘʣʠ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʪʦʨʩʠʦʥʥʳʤ ʧʦʣʝʤ, 

ʠʟʣʫʯʘʝʤʳʤ ʠʟ ʘʮʝʪʘʪʘ ʫʨʘʥʠʣʘ, ʙʝʟ ʫʩʠʣʝʥʠʷ ʫʩʢʦʨʠʪʝʣʝʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʉʨʘʚʥʝʥʠʝ 

ʛʨʘʬʠʢʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʠʩ. 5. ʇʨʦʙʳ, ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʩʧʝʢʪʨʦʩʢʦʧʦʤ, ʙʳʣʠ ʨʘʥʝʝ 

ʢʦʧʠʨʦʚʘʥʳ, ʠʩʧʦʣʴʟʫʷ ʪʘʢʦʝ ʞʝ ʚʨʝʤʷ, ʯʪʦʙʳ ʚʩʝ ʠʤʝʣʠ ʪʫ ʞʝ ʟʦʥʫ ʠʟʣʫʯʝʥʠʷ, ʥʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ. 
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ʈʠʩ. 5. ʉʨʘʚʥʝʥʠʝ ʩʠʛʥʘʣʘ ʫʨʘʥʘ ʚ ʜʦʭʦʜʷʱʝʤ ʪʦʨʩʠʦʥʥʦʤ ʧʦʣʝ: ʩ ʠʟʣʫʯʝʥʠʷ ʘʮʝʪʘʪʘ ʫʨʘʥʠʣʘ (K8) - 

U234; ʩ ʉʦʣʥʮʘ (6.09.2012, K6) - Sun; ʩ ʃʫʥʳ (6.09.2011, K10) - Moon; ʩ ʖʧʠʪʝʨʘ (1.10.2011, K2) - Jupiter; 

ʠʟ ʛʣʫʙʠʥʳ ɿʝʤʣʠ (15.06.2016, K6) Earth. ʆʩʴ ʘʙʩʮʠʩʩ ï ʫʛʦʣ ʧʘʜʘʶʱʝʛʦ ʧʫʯʢʘ ʩ ʧʝʨʩʧʝʢʪʠʚʳ 

ʧʨʝʣʦʤʣʷʶʱʝʡ ʧʣʦʩʢʦʩʪʠ ʠʟʤʝʨʷʝʤʳʡ ʚ ʛʨʘʜʫʩʘʭ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʟʦʥʘ ʠʟʣʫʯʝʥʠʷ ʠʟ ʧʨʦʙ ʥʘ ʚʳʭʦʜʝ 

ʩʧʝʢʪʨʦʩʢʦʧʘ, ʠʟʤʝʨʷʝʤʘʷ ʚ ʩʘʥʪʠʤʝʪʨʘʭ. 

 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʫʨʘʥ ʚʝʟʜʝʩʫʱʠʡ. ʅʦ, ʚʦʟʤʦʞʥʦ, ʚ ʩʣʫʯʘʝ ʉʦʣʥʮʘ, ʃʫʥʳ ʠ ʖʧʠʪʝʨʘ ʵʪʦ 

ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʜʦʰʣʘ ʩ ɿʝʤʣʠ, ʚʝʜʴ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʟʜʝʩʴ ʟʥʘʢʠ ʟʦʜʠʘʢʘ, ʢʦʪʦʨʳʝ 

ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʢʨʦʝʪʩʷ ʧʦʜ 30-

ʜʥʝʚʥʳʤ ʮʠʢʣʦʤ ʠ ʟʥʘʢʘʤʠ ʟʦʜʠʘʢʘ, ʧʨʠʭʦʜʷʱʠʤʠ ʦʪ ʉʦʣʥʮʘ, ʙʳʣʘ ʙʳ ʟʝʤʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ 27-ʜʥʝʚʥʘʷ ʠ 22-ʜʥʝʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʚʘʣʘʩʴ ʙʳ ʦʪ ʜʨʫʛʠʭ ʧʣʘʥʝʪ. 

ʍʘʨʘʢʪʝʨʥʦ ʪʦ, ʯʪʦ ʧʦʜ ʵʪʠʤʠ ʜʚʫʤʷ ʮʠʢʣʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 1, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʪʝʤʠ ʞʝ ʂʘʪʝʛʦʨʠʷʤʠ, ʥʘʭʦʜʠʪʩʷ ʪʘʢʞʝ ʫʨʘʥ, ʥʦ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʤʝʥʴʰʝʡ, ʯʝʤ ʚ 30-ʜʥʝʚʥʦʤ ʮʠʢʣʝ. ʄʳ ʦʙʥʘʨʫʞʠʣʠ ʵʪʦ, ʠʩʩʣʝʜʫʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʂʘʪʝʛʦʨʠʡ ʜʣʷ ʧʠʢʘ ʫʨʘʥʘ ʠʟ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʦʪ 27.08.2011. ɸʥʘʣʦʛʠʯʥʦʝ ʷʚʣʝʥʠʝ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʂʘʪʝʛʦʨʠʡ ʜʣʷ ʩʠʛʥʘʣʦʚ ʨʘʟʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʳ ʧʦʣʫʯʠʣʠ ʚ ʧʦʣʥʦʤ ʩʧʝʢʪʨʝ, 

ʧʦʣʫʯʝʥʥʦʤ ʠʟ ʛʣʫʙʠʥʳ ɿʝʤʣʠ, ʛʜʝ ʚʩʝ ʧʠʢʠ ʵʣʝʤʝʥʪʦʚ ʠʤʝʶʪ ʪʘʢʦʝ ʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʂʘʪʝʛʦʨʠʡ. ɺ ʪʘʙʣʠʮʝ 3 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʂʘʪʝʛʦʨʠʡ ʜʣʷ ʚʳʙʨʘʥʥʳʭ 

ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ.  

 

ʊʘʙʣʠʮʘ 3. ʕʬʬʝʢʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʂʘʪʝʛʦʨʠʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ɿʝʤʣʠ (15.06.2016) 
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K5 350 340 340 360 ʎʝʥʪʨʘʣʴʥʘʷ ɽʚʨʦʧʘ 

- 1/12 ʜʣʠʥʳ ʧʘʨʘʣʣʝʣʝʡ 

K6 350 350 350 360 ʎʝʥʪʨʘʣʴʥʘʷ ɽʚʨʦʧʘ 

- 1/12 ʜʣʠʥʳ ʤʝʨʠʜʠʘʥʦʚ  

K7 250 250 250 260 ʇʦʤʦʨʩʢʦʝ ʚʦʝʚʦʜʩʪʚʦ ʚ ʇʦʣʴʰʝ 

- 1/144 ʜʣʠʥʳ ʧʘʨʘʣʣʝʣʝʡ 

K8 250 250 250 260 ʇʦʤʦʨʩʢʦʝ ʚʦʝʚʦʜʩʪʚʦ ʚ ʇʦʣʴʰʝ 

- 1/144 ʜʣʠʥʳ ʤʝʨʠʜʠʘʥʦʚ 

K9 160 160 160 150  

K10 170 180 180 170  

K11 150 170 160 160  

K12 160 180 170 160  

 

ɺʳʜʝʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʬʦʥʦʤ ʂʘʪʝʛʦʨʠʠ ʥʝ ʩʣʫʯʘʡʥʳ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʦʧʠʩʘʥʥʫʶ ʚ ʪʘʙʣʠʮʝ 3. ʉʘʤʳʝ 

ʩʠʣʴʥʳʝ ʠ ʯʫʪʴ ʙʦʣʝʝ ʩʣʘʙʳʝ ʂʘʪʝʛʦʨʠʠ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʘʨʪʘʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʂʘʪʝʛʦʨʠʡ ʥʘ ʟʝʤʥʦʤ ʰʘʨʝ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ ʢʥʠʛʝ ʦʜʥʦʛʦ ʠʟ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ [3], ʚ ʢʦʪʦʨʦʡ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʂʘʪʝʛʦʨʠʡ ʥʘ ɿʝʤʣʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʰʠʨʦʢʦʛʦ ʦʙʟʦʨʘ ʵʪʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʂʘʪʝʛʦʨʠʡ, ʢʘʢ ʙʳʣʦ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʥʝʝ, ʜʦʣʞʥʦ ʠʤʝʪʴ ʤʝʩʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʦʤʦʨʩʢʦʛʦ ʚʦʝʚʦʜʩʪʚʘ, ʛʜʝ 

ʥʘʭʦʜʠʪʩʷ ʥʘʰʘ ʣʘʙʦʨʘʪʦʨʠʷ. ʕʪʦ ʧʨʝʢʨʘʩʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʚʷʟʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʩ ʧʩʠʭʠʢʦʡ ʣʶʜʝʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʟʘʚʠʩʠʤʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʘʩʪʨʦʣʦʛʠʠ.  ʊʘʢʞʝ ʵʪʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʩʪʠ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʩʫʪʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʯʝʨʪ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʜʘʥʥʦʡ ʢʥʠʛʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʜʠʮʠʦʥʥʦʝ 

ʧʦʥʷʪʠʝ çʥʘʨʦʜè ʠ çʧʘʪʨʠʦʪʠʟʤè ʧʨʠʦʙʨʝʪʘʶʪ ʢʦʥʢʨʝʪʥʳʝ ʦʯʝʨʪʘʥʠʷ, ʘ ʧʨʦʚʦʜʠʤʳʝ ʨʘʥʝʝ 

ʥʘ ʪʝʤʫ ʵʪʠʭ ʜʚʫʭ ʧʦʥʷʪʠʡ ʬʠʣʦʩʦʬʩʢʠʝ ʩʧʦʨʳ ʠ ʧʦʧʳʪʢʘ ʦʙʦʩʥʦʚʘʥʠʷ ʩʤʳʩʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ ʩ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʵʪʥʠʯʝʩʢʠʤ ʢʦʪʣʦʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ ʧʦʷʚʠʪʴʩʷ 

ʥʦʚʦʝ ï ʣʫʯʰʝʝ ʦʙʱʝʩʪʚʦ, ʩʪʘʥʦʚʷʪʩʷ ʙʝʩʩʤʳʩʣʝʥʥʳʤʠ. 

  

ʈʪʫʪʴ ʠ ʡʦʜ ʚ HCG 

 

ʇʨʠʩʫʪʩʪʚʠʝ ʡʦʜʘ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʬʠʟʠʯʝʩʢʦʤ ʮʠʢʣʝ ʩʨʘʟʫ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʡʦʜʦʤ, 

ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ, ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, 

ʨʝʛʫʣʠʨʦʚʘʥʥʦʛʦ ʛʦʨʤʦʥʘʤʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʥʘʧʨʠʤʝʨ, ʪʠʨʝʦʠʜʠʥʦʤ.  ʊʦ ʝʩʪʴ, ʚ ʦʙʱʝʤ 

ʩ ʨʝʛʫʣʷʮʠʝʡ ʵʥʝʨʛʝʪʠʢʠ ʦʨʛʘʥʠʟʤʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʟʚʘʥʠʝ, ʧʨʠʩʚʦʝʥʥʦʝ ʮʠʢʣʫ, ʘʜʝʢʚʘʪʥʦ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʚʷʟʷʤ. 

ɿʘʥʠʤʘʷʩʴ ʚʦʧʨʦʩʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʪʦʨʩʠʦʥʥʦʛʦ 

ʧʦʣʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʥʘʢʘʭ ʟʦʜʠʘʢʘ, ʜʣʷ ʨʝʛʫʣʷʮʠʠ ʩʠʩʪʝʤ ʥʝʡʨʦʧʝʨʝʜʘʯʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʨʝʛʫʣʷʮʠʠ (ʫʤʝʥʴʰʝʥʠʷ) ʘʧʧʝʪʠʪʘ, ʤʳ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʣʠ ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʵʪʦʡ 

ʪʝʤʝ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʭʦʨʠʦʥʠʯʝʩʢʦʤʫ ʛʦʥʘʜʦʪʨʦʧʠʥʫ (HCG - human chorionic gonadotropin), 

ʦʙʣʘʜʘʶʱʝʤʫ, ʢʘʢ ʫʢʘʟʘʥʦ, ʵʬʬʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʠʪʘʥʠʝ ʦʨʛʘʥʠʟʤʘ, ʥʝ ʯʫʚʩʪʚʫʝʪʩʷ ʫʩʪʘʣʦʩʪʴ. ʕʪʦʪ ʵʬʬʝʢʪ ʩʚʷʟʘʥ ʩ ʚʠʜʦʤ ʢʘʢ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʪʘʢ ʠ ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ. ʅʠʞʝ (ʨʠʩ. 6) ʨʘʟʤʝʱʝʥ ʩʧʝʢʪʨ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʧʝʨʝʥʝʩʝʥʥʳʡ ʥʘ ʚʦʜʫ ʩ ʜʚʫʭ ʘʤʧʫʣ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʧʨʝʧʘʨʘʪʘ çʇʨʝʛʥʠʣè, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 6ʤʛ HCG ʧʣʶʩ ʦʢʦʣʦ 200ʤʛ ʧʨʦʠʟʚʦʜʥʳʭ ʩʘʭʘʨʦʚ, 

ʢʦʥʩʝʨʚʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪ. ʇʨʝʧʘʨʘʪ ʙʳʣ ʧʦʣʫʯʝʥ ʠʟ ʤʦʯʠ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʧʦʵʪʦʤʫ 

ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʪʫʨʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʦʤ. ɺʘʞʥʦʡ ʙʳʣʘ ʧʨʦʚʝʨʢʘ, ʜʘʩʪ ʣʠ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʥʘʩʪʦʡʢʠ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʘʣʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ʪʦʨʩʠʦʥʥʳʭ 

ʧʦʣʝʡ ʧʨʝʧʘʨʘʪ ʩ ʚʠʜʠʤʳʤ ʟʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʩʘʭʘʨʘʤʠ ʩʠʛʥʘʣʦʤ HCG. 
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ʈʠʩ. 6. ʉʧʝʢʪʨ ʧʨʝʧʘʨʘʪʘ çʇʨʝʛʥʠʣè 5000 ʤ.ʝ. ʂʦʧʠʷ ʜʚʫʭ ʘʤʧʫʣ ʬʠʨʤʳ N.V. Organon, LOT 176282. ɺʝʩʴ 

ʛʨʘʬʠʢ çʇʨʝʛʥʠʣʘè ʙʳʣ ʧʦʣʫʯʝʥ ʜʣʷ ʩʘʤʦʡ ʩʠʣʴʥʦʡ ʜʣʷ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ʂʘʪʝʛʦʨʠʠ K8. ɿʦʥʘ ʧʠʢʘ ʨʪʫʪʠ 

ʙʳʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʘ ʜʣʷ ʂʘʪʝʛʦʨʠʠ K9 ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ. ʊʘʢʞʝ 

ʙʳʣ ʧʦʢʘʟʘʥ ʩʧʝʢʪʨ ʙʝʥʟʦʣʘ, ʢʘʢ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʮ. 

ʆʩʴ ʘʙʩʮʠʩʩ ï ʫʛʦʣ ʧʘʜʘʶʱʝʛʦ ʧʫʯʢʘ ʩ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʝʣʦʤʣʷʶʱʝʡ ʧʣʦʩʢʦʩʪʠ, ʠʟʤʝʨʷʝʤʳʡ ʚ ʛʨʘʜʫʩʘʭ, 

ʦʩʴ ʦʨʜʠʥʘʪ ï ʟʦʥʘ ʠʟʣʫʯʝʥʠʷ ʠʟ ʧʨʦʙ ʥʘ ʚʳʭʦʜʝ ʩʧʝʢʪʨʦʩʢʦʧʘ, ʠʟʤʝʨʷʝʤʘʷ ʚ ʩʘʥʪʠʤʝʪʨʘʭ.  

 

ʅʘ ʢʨʠʚʦʡ ʩʧʝʢʪʨʘ ʚʠʜʥʳ ʧʝʨʚʳʝ ʪʨʠ ʧʠʢʘ ï ʵʪʦ ʘʪʦʤʳ ʚʦʜʦʨʦʜʘ, ʫʛʣʝʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ, ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʷʱʠʝ ʦʪ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʯʠʩʣʝʥʥʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝ ʩʘʭʘʨʦʚ. ʇʠʢʠ ˊ1, ˊ2, ˊ3, 

ʧʨʦʠʩʭʦʜʷʪ ʦʪ ʢʦʣʝʮ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʨʩʠʦʥʥʳʤ ʧʦʣʷʤ ʵʪʦ 

ʦʩʦʙʘʷ ʛʨʫʧʧʘ, ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʠʮʳ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʤʦʛʫʪ ʢʨʫʞʠʪʴ ʧʦ ʢʦʣʴʮʘʤ, 

ʩʦʜʝʨʞʘʱʠʤ ʵʣʝʢʪʨʦʥʳ ˊ, ʢʘʢ ʵʣʝʢʪʨʦʥʳ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʜʝʪ ʨʝʯʴ ʦʙ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʦʣʴʮʘʭ, ʪʫʪ ʨʘʟʤʝʱʝʥ ʛʨʘʬʠʢ ʙʝʥʟʦʣʘ, ʥʘ ʢʦʪʦʨʦʤ ʚʠʜʥʳ ʪʘʢʦʝ ʞʝ ʧʠʢʠ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʧʠʢʦʚ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʮ ʤʳ ʤʦʞʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʩʠʛʥʘʣ HCG ʙʳʣ ʧʝʨʝʥʝʩʝʥ 

ʥʘ ʚʦʜʫ, ʠ ʤʳ ʤʦʞʝʤ ʦʞʠʜʘʪʴ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʙʫʜʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ.  

ʆʩʪʘʣʩʷ ʝʱʝ ʩʶʨʧʨʠʟ. ɼʚʘ ʧʦʩʣʝʜʥʠʭ ʧʠʢʘ ʧʨʠʥʘʜʣʝʞʘʪ ʡʦʜʫ ʠ ʨʪʫʪʠ, ʪʦ ʝʩʪʴ ʩʦʣʥʝʯʥʳʤ 

ʮʠʢʣʘʤ. ʉʚʷʟʘʥʥʦʤʫ ʩ ʵʥʝʨʛʝʪʠʢʦʡ ʦʨʛʘʥʠʟʤʘ 22-ʜʥʝʚʥʦʤʫ ʮʠʢʣʫ ʠ 27-ʜʥʝʚʥʦʤʫ ʤʝʩʷʯʥʦʤʫ 

ʮʠʢʣʫ ʫ ʞʝʥʱʠʥ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ ʪʘʢʫʶ ʤʳʩʣʴ ʥʘʚʦʜʷʪ ʨʝʟʫʣʴʪʘʪʳ. ʅʝ ʪʦ, ʯʪʦʙʳ ʤʳ 

ʩʦʚʩʝʤ ʥʝ ʦʞʠʜʘʣʠ ʪʘʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʚʩʝ ʞʝ ʤʳ ʥʝʤʥʦʛʦ ʨʘʩʩʯʠʪʳʚʘʣʠ ʥʘ ʵʣʝʤʝʥʪʳ 

ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ. ʋ ʥʘʩ ʥʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʧʨʝʧʘʨʘʪʘ HCG ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʥʦ 

ʤʳ ʚʳʧʦʣʥʠʣʠ ʘʥʘʣʦʛʠʯʥʳʡ ʩʧʝʢʪʨ ʜʣʷ ʧʨʝʧʘʨʘʪʘ ʵʪʦʡ ʬʠʨʤʳ ʠʟ ʜʨʫʛʦʡ ʩʝʨʠʠ LOT 144701, 

ʧʝʨʚʳʡ ʢʫʧʣʝʥ ʚ ʇʦʣʴʰʝ, ʜʨʫʛʦʡ ʚ ɻʝʨʤʘʥʠʠ. ʉʧʝʢʪʨ ʧʦʢʘʟʘʣ ʘʥʘʣʦʛʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʡʦʜʘ ʠ 

ʨʪʫʪʠ ʙʳʣʦ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ. ʈʝʟʫʣʴʪʘʪ ʥʘʩʪʦʣʴʢʦ ʠʥʪʝʨʝʩʥʳʡ, ʯʪʦ ʛʦʨʤʦʥ HCG 

ʦʙʨʘʟʦʚʳʚʘʶʱʠʡʩʷ ʚ ʧʣʘʮʝʥʪʝ, ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʮʝʧʦʯʝʢ, ʦʜʥʘ ï ʫʥʠʢʘʣʴʥʘʷ, ʘ ʚʪʦʨʘʷ 

ʩʦʚʤʝʩʪʥʘʷ ʩ ʛʦʨʤʦʥʘʤʠ ʛʠʧʦʬʠʟʘ: LH, FSH, TSH. ɽʩʣʠ ʡʦʜ ʠ ʨʪʫʪʴ ʩʚʷʟʘʥʳ ʩ ʦʙʱʝʡ ʯʘʩʪʴʶ 

ʵʪʠʭ ʛʦʨʤʦʥʦʚ ʛʠʧʦʬʠʟʘ, ʪʦ ʚʩʷ ʩʠʩʪʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʛʠʧʦʬʠʟʦʤ, ʙʫʜʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ 

ʩʦʣʥʝʯʥʳʤʠ ʮʠʢʣʘʤʠ. ʉʪʦʠʪ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʥʘʡʜʝʥʥʳʡ ʡʦʜ ʠ ʨʪʫʪʴ ï ʨʘʜʠʦʘʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʦʯʝʥʴ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʥʦ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʚ ʫʧʦʤʷʥʫʪʦʤ ʛʦʨʤʦʥʝ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʬʠʣʴʪʨʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʭʦʜʷʱʝʡ ʠʟʚʥʝ. ʀʟ ʥʘʰʠʭ ʦʧʳʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʝʱʝʩʪʚʘ, 

ʧʨʦʷʚʣʷʶʱʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ, ʩʪʘʥʦʚʷʪʩʷ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʤ 

ʧʨʝʧʘʨʘʪʦʤ, ʧʝʨʝʥʦʩʷʱʠʤ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʪʦʤʘʭ, ʧʦʜʣʝʞʘʱʠʭ ʨʘʩʧʘʜʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʝʩʣʠ ʤʳ ʧʦʧʨʦʙʫʝʤ ʠʟʛʦʪʦʚʠʪʴ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʠʟ ʘʮʝʪʘʪʘ ʫʨʘʥʠʣʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʢʦʨʠʪʝʣʷ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ (ʠ ʩʪʦʠʪ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʪʘʢʞʝ ʯʝʨʝʟ 

ʢʣʘʩʩʠʯʝʩʢʦʝ ʧʦʪʝʥʮʠʨʦʚʘʥʠʝ) ʠ ʥʝ ʠʟʛʦʥʠʤ ʩʥʠʞʝʥʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʛʦʤʝʦʧʘʪʠʯʝʩʢʫʶ 
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ʠʥʬʦʨʤʘʮʠʶ, ʧʝʨʝʥʦʩʠʤʫʶ ʵʪʠʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʝʜʠʥʝʥʠʝʤ, (ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʠʤ ʞʝ 

ʥʦʩʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʚʦʜʘ), ʪʦ ʚʤʝʩʪʦ ʦʞʠʜʘʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʮʝʣʦʡ ʯʘʩʪʠʮʳ ʘʮʝʪʘʪʘ 

ʫʨʘʥʠʣʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʫʨʘʥʝ 238, ʧʦʣʫʯʠʤ ʧʨʝʧʘʨʘʪ, ʧʦʜʘʚʣʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʧʦʜʣʝʞʘʱʠʭ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʩʧʘʜʫ ʘʪʦʤʘʭ ʫʨʘʥʘ 234. ʇʨʦʚʝʜʝʥʥʳʝ ʦʧʳʪʳ ï ʵʪʦ, ʢʦʥʝʯʥʦ, 

ʚʩʝʛʦ ʣʠʰʴ ʧʝʨʚʳʡ ʧʨʝʜʚʝʩʪʥʠʢ ʧʦʟʥʘʥʠʷ ʧʨʠʝʤʥʠʢʦʚ ʩʦʣʥʝʯʥʳʭ ʮʠʢʣʦʚ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ 

ʚʝʨʦʷʪʥʦ ʦʯʝʥʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʈʪʫʪʥʳʝ ʠ ʛʘʣʦʛʝʥʥʳʝ ʣʘʤʧʳ, ʥʘʨʫʰʘʶʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʯʘʩʳ 

 

ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʪʫʪʥʳʝ ʣʘʤʧʳ ʠʟʣʫʯʘʶʪ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ, ʥʝʩʫʱʝʝ ʩʠʛʥʘʣ ʨʪʫʪʠ, ʘ 

ʛʘʣʦʛʝʥʥʳʝ ï ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʡʦʜʘ, ʪʦ ʝʩʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʯʝʣʦʚʝʯʝʩʢʠʤ 

ʦʨʛʘʥʠʟʤʦʤ ʜʣʷ ʨʝʛʫʣʷʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʮʠʢʣʦʚ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʛʥʘʣʘ ʦʪ ʵʪʠʭ ʣʘʤʧ 

ʩʨʘʚʥʠʤʘ ʩ ʪʦʡ, ʢʦʪʦʨʘʷ ʧʨʠʭʦʜʠʪ ʩ ʉʦʣʥʮʘ. ʊʘʢ ʯʪʦ ʤʦʞʝʤ ʦʞʠʜʘʪʴ, ʯʪʦ ʥʘʰʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʯʘʩʳ ʙʫʜʫʪ ʥʘʨʫʰʝʥʳ, ʧʨʠʯʝʤ ʥʝ ʢʘʢʠʤ-ʪʦ ʚʝʨʦʷʪʥʳʤ, ʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ, ʧʫʪʝʤ ʟʘʤʝʥʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘʨʫʰʘʶʱʠʤ ʩʠʛʥʘʣʦʤ.  

ɻʘʣʦʛʝʥʥʘʷ ʣʘʤʧʦʯʢʘ ʠʟʣʫʯʘʝʪ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʠʟ ʡʦʜʘ ʠ ʚʦʣʴʬʨʘʤʘ, ʧʨʠ 

ʵʪʦʤ ʧʨʠʩʫʪʩʪʚʠʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚʚʦʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʛʥʘʣʳ ʡʦʜʘ ʠ ʚʦʣʴʬʨʘʤʘ, 

ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʯʘʩʪʦʪʦʡ ʩʝʪʠ. ʅʘ ʨʠʩʫʥʢʝ 7 ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʝʨʝʜ ʠ ʟʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʠʛʥʘʣʘʤʠ ʡʦʜʘ ʠ ʚʦʣʴʬʨʘʤʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ 

ʚʤʝʩʪʦ ʧʝʨʝʤʝʥʥʦʛʦ ʧʨʠʚʝʣʦ ʢ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʠʟʣʫʯʝʥʠʷ ʪʦʨʩʠʦʥʥʦʛʦ 

ʧʦʣʷ, ʯʪʦ ʚʠʜʥʦ ʥʘ ʛʨʘʬʠʢʝ. ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʥʘʤʠ ʩʣʫʯʘʝ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ ʠʤʝʣ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʫʣʴʩʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʩʪʘʷ ʩʠʩʪʝʤʘ ʚʳʧʨʷʤʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʘʤʧʘʭ. 

ɼʣʷ ʣʘʤʧʦʯʢʠ 42W ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥ ʧʦʣʠʵʩʪʝʨʦʚʳʡ ʢʦʥʜʝʥʩʘʪʦʨ 

15ɛF, ʩʥʠʞʘʶʱʠʡ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʭʦʜʷʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʣʷ ʣʘʤʧʦʯʢʠ 230V, ʜʘʣʴʰʝ ʚʳʧʨʷʤʠʪʝʣʴʥʳʡ ʤʦʩʪʠʢ ʠ 

ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʡ ʚʳʨʘʚʥʠʚʘʶʱʠʡ ʢʦʥʜʝʥʩʘʪʦʨ 220ɛF. 

 

 
ʈʠʩ. 7. ʉʧʝʢʪʨ ʛʘʣʦʛʝʥʥʦʡ ʣʘʤʧʦʯʢʠ Livarnolux 42W, 230V, ʧʠʪʘʶʱʝʡʩʷ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ (AC) ʠ 

ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ (DC). ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʚʝʱʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 230 ʣʢ. ʂʦʧʠʨʦʚʘʥʠʝ 

ʩʠʛʥʘʣʘ ʩ ʣʘʤʧʦʯʢʠ ʩ ʨʘʩʩʪʦʷʥʠʷ 30 ʩʤ ʫʩʢʦʨʠʪʝʣʝʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ, ʠʩʧʦʣʴʟʫʷ ʚ 

ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʪʘʢʦʝ ʞʝ ʚʨʝʤʷ ʢʦʧʠʨʦʚʘʥʠʷ. MJ ï ʩʠʛʥʘʣ ʡʦʜʘ, ʤʦʜʫʣʠʨʦʚʘʥʥʳʡ ʯʘʩʪʦʪʦʡ 50Hz, Fe, Ni ï 

ʩʠʛʥʘʣ ʞʝʣʝʟʘ ʠ ʥʠʢʝʣʷ, MW ï ʩʠʛʥʘʣ ʚʦʣʴʬʨʘʤʘ, ʤʦʜʫʣʠʨʦʚʘʥʥʳʡ ʯʘʩʪʦʪʦʡ 50Hz, J ï ʩʠʛʥʘʣ ʡʦʜʘ, W ï 

ʩʠʛʥʘʣ ʚʦʣʴʬʨʘʤʘ. ʆʩʴ ʘʙʩʮʠʩʩ ï ʫʛʦʣ ʧʘʜʘʶʱʝʛʦ ʧʫʯʢʘ ʩ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʝʣʦʤʣʷʶʱʝʡ ʧʣʦʩʢʦʩʪʠ 
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ʠʟʤʝʨʷʝʤʳʡ ʚ ʛʨʘʜʫʩʘʭ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʟʦʥʘ ʠʟʣʫʯʝʥʠʷ ʠʟ ʧʨʦʙ ʥʘ ʚʳʭʦʜʝ ʩʧʝʢʪʨʦʩʢʦʧʘ, ʠʟʤʝʨʷʝʤʘʷ ʚ 

ʩʘʥʪʠʤʝʪʨʘʭ. 

 

ʊʘʢ ʯʪʦ ʤʳ ʥʝ ʙʝʟʟʘʱʠʪʥʳ ʧʝʨʝʜ ʜʦʩʪʠʞʝʥʠʷʤʠ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʭʦʪʝʣʠ ʙʳ ʧʦʣʴʟʦʚʘʪʴʩʷ, 

ʥʦ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʰʝʥʠʷ, ʩʥʠʞʘʶʱʠʝ ʠʟʣʫʯʝʥʠʝ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʩʦʛʣʘʩʥʦ ʧʦʥʷʪʠʶ ʪʝʭʥʦʣʦʛʠʠ ʥʠʟʢʦʛʦ ʠʟʣʫʯʝʥʠʷ [9]. ɺ ʩʣʫʯʘʝ ʨʪʫʪʥʳʭ ʣʘʤʧ, 

ʠʟʣʫʯʘʶʱʠʭ ʨʪʫʪʴ ʠ ʢʦʤʧʦʥʝʥʪʳ ʣʶʤʠʥʦʬʦʨʘ (ʥʘʧʨʠʤʝʨ, ʪʦʨʠʡ), ʤʳ ʥʝ ʤʦʞʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ, ʥʦ ʤʦʞʝʤ, ʥʘʧʨʠʤʝʨ, ʩʥʠʞʘʪʴ ʧʝʨʚʠʯʥʦʝ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ, 

ʜʦʭʦʜʷʱʝʝ ʜʦ ʣʘʤʧʳ. ʕʢʨʘʥʠʨʦʚʘʥʠʝ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʧʦʩʣʝ ʠʟʣʫʯʝʥʠʷ ʠʟ ʣʘʤʧʳ ʥʘʩʪʦʣʴʢʦ 

ʩʣʦʞʥʦʝ, ʯʪʦ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʚ ʚʠʜʝ ʩʚʦʙʦʜʥʳʭ ʯʘʩʪʠʮ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʪʘʢ ʠ ʧʝʨʝʥʝʩʝʥʥʳʭ 

ʥʘ ʬʦʪʦʥʘʭ. ʊʫʪ ʪʘʢʞʝ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʢʨʫʛʣʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʦʪʨʘʞʘʪʝʣʠ 

(ʨʝʬʣʝʢʪʦʨʳ) ʣʘʤʧ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʚʠʭʨʝʚʦʝ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ. ʇʦʩʣʝ ʟʘʤʝʥʳ 

ʨʪʫʪʥʦʡ ʣʘʤʧʦʯʢʠ ʚ ʪʘʢʦʡ ʣʘʤʧʝ ʥʘ ʦʙʳʯʥʫʶ ʣʘʤʧʦʯʢʫ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʣʘʤʧʘ 

ʧʨʦʜʦʣʞʘʝʪ ʘʢʪʠʚʥʦ ʠʟʣʫʯʘʪʴ ʨʪʫʪʥʫʶ ʠʥʬʦʨʤʘʮuʶ. ʅʫʞʥʦ ʚʳʧʫʩʪʠʪʴ ʥʘ ʩʚʦʙʦʜʫ 

ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʯʘʩʪʠʮʳ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʥʘʧʨʠʤʝʨ, ʩʜʝʣʘʚ ʤʘʣʝʥʴʢʠʡ ʥʘʜʨʝʟ ʚ 

ʦʪʨʘʞʘʪʝʣʝ.  
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The paper presents the results of experimental studies showing the relationship between torsion fields reaching us from 

the Sun and the cyclical physiological changes in humans, described by doctors at the beginning of the twentieth 

century as biorhythms, the characteristic of these fields by means of torsion field spectroscopy and how they carry the 

information of chemical elements: iodine, mercury and uranium, their connection with the astrological signs of the 

zodiac, a new method of insight into the Sun interior, the presence in the human body of the torsion field coming from 

these elements as well as that radiated by halogen and mercury vapor lamps and the ways of minimizing it. 
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ʅʘʩʪʦʷʱʠʡ ʪʝʢʩʪ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʧʦ ʧʨʠʙʦʨʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʛʝʦʧʘʪʦʛʝʥʥʳʭ ʟʦʥ. ʆʧʠʩʳʚʘʶʪʩʷ 

ʜʚʘ ʤʝʪʦʜʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʨʷʜʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʣʝʡ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʨʘʜʠʝʥʪʘ ʠ 

ʤʝʪʦʜʘ ʨʝʛʠʩʪʨʘʮʠʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʚ ʛʝʦʧʘʪʦʛʝʥʥʦʡ ʟʦʥʝ. 

 

 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʨʝʛʠʩʪʨʘʮʠʠ 

ʛʝʦʧʘʪʦʛʝʥʥʳʭ ʟʦʥ.  

ʀʜʝʦʤʦʪʦʨʥʳʡ ʤʝʪʦʜ, ʢʦʛʜʘ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʯʝʣʦʚʝʢ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ ʨʘʤʢʠ, ʤʘʷʪʥʠʢʠ ʠ ʪ. ʜ. ʄʘʛʥʠʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʧʨʠʥʮʠʧ 

(ʄʝʨʩʤʘʥ), ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʩ ʬʘʟʦʚʳʤ ʘʥʘʣʠʟʦʤ ʰʫʤʦʚ (ʀɻɸ-1 ʂʨʘʚʯʝʥʢʦ), ʤʝʪʦʜ 

ʢʨʫʪʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʂʨʠʥʢʝʨ).  ɺʩʝ ʵʪʠ ʤʝʪʦʜʳ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʢʠ [1].   

ɺ ʠʜʝʦʤʦʪʦʨʥʦʤ ʤʝʪʦʜʝ ʦʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ð ʥʝʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʧʝʨʘʪʦʨʘ. 

ʆʧʝʨʘʪʦʨ ʤʦʞʝʪ ʫʩʪʘʪʴ, ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʪʨʝʩʩʘ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʥʝʩʪʘʙʠʣʴʥʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʣʘʙʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʤʝʩʪʘʭ ɻʇɿ, ʘ ʪʘʢʞʝ ʧʝʨʝʩʝʯʝʥʠʡ 

ʩʝʪʦʢ ʍʘʨʪʤʘʥʘ, ʂʫʨʨʠ ʤʘʛʥʠʪʦʤʝʪʨʦʤ ʚ ʢʚʘʨʪʠʨʘʭ ʠ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʩ ʩʠʣʴʥʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ ʟʘʪʨʫʜʥʝʥʦ ʠ ʯʘʱʝ ʚʩʝʛʦ ʥʝʚʦʟʤʦʞʥʦ. ʀɻɸ-1 

ʥʝʦʧʨʘʚʜʘʥʥʦ ʜʦʨʦʛ, ʠ ʪʨʝʙʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʠ ʧʦʜʙʦʨʘ ʤʠʢʨʦʩʭʝʤ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ. VEGA (ʫʢʨʘʠʥʩʢʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ) ʥʝʦʧʨʘʚʜʘʥʥʦ ʜʦʨʦʛ.  

ʊʘʢʞʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʪ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʩʭʝʤ ʵʪʠʭ ʧʨʠʙʦʨʦʚ (ʀɻɸ, 

SEVA,VEGA). ʈʘʟʨʘʙʦʪʯʠʢʠ ʥʝ ʩʧʝʰʘʪ ʦʪʢʨʳʚʘʪʴ ʜʘʞʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ. ʉʚʦʝʡ 

ʩʪʘʪʴʝʡ ʘʚʪʦʨ ʚʦʩʧʦʣʥʷʝʪ ʵʪʦʪ ʧʨʦʙʝʣ. 

ʊʘʢʞʝ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ (ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʙʦʨʢʠ) ʠʟʛʦʪʦʚʣʝʥʠʷ  

ʧʨʠʙʦʨʦʚ ʀɻɸ-1, VEGA ʠ ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ ʠ ʠʭ ʪʝʢʫʱʘʷ ʨʦʟʥʠʯʥʘʷ ʮʝʥʘ. ʈʘʟʥʠʮʘ ʧʨʠʤʝʨʥʦ 

ʥʘ ʧʦʨʷʜʢʠ ʚʳʰʝ (ʚ 30-100 ʨʘʟ ʦʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ) ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʦʙʨʝʩʪʠ ʵʪʠ ʧʨʠʙʦʨʳ ʜʣʷ 

ʯʘʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʙʦʣʴʰʠʭ ʣʘʙʦʨʘʪʦʨʠʡ.  

ɸʚʪʦʨ ʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥʦʣʦʛʠʝʡ ɺʝʡʥʠʢʘ ɸ.ʁ. ʀʩʭʦʜʷ ʠʟ ʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʷʭ ʩʝʪʦʢ ʍʘʨʪʤʘʥʘ, ʂʫʨʨʠ, ʠ ʧʨʠʨʦʜʥʳʭ ɻʇɿ ʚʦʟʥʠʢʘʶʪ ʚʳʙʨʦʩʳ ʭʨʦʥʘʣʴʥʦʛʦ 

ʧʦʣʷ, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʚʣʝʢʘʝʪ ʟʘ ʩʦʙʦʡ ʩʘʪʣʦʥʳ, ʵʣʝʢʪʨʦʥʳ, ʬʦʪʦʥʳ ʠ ʙʦʣʝʝ 

ʢʨʫʧʥʳʝ ʧʦ ʨʘʟʤʝʨʘʤ  ʠʦʥʳ ʚʦʟʜʫʭʘ, ʯʪʦ ʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ  

ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ɻʇɿ ʚʳʰʝʫʢʘʟʘʥʥʳ ʧʨʠʙʦʨʳ [3]. ʊʘʢʞʝ ʵʪʦ ʧʦʣʝ 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʦʙʨʘʟʦʤ.  

ʇʦʵʪʦʤʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʆʪʢʘʟʘʪʴʩʷ ʦʪ ʠʜʝʦʤʦʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʦʧʝʨʘʪʦʨʘ ʠ ʧʦʣʫʯʠʪʴ ʧʨʠʙʦʨʳ, ʩʣʘʙʦ 

ʚʦʩʧʨʠʠʤʯʠʚʳʝ ʢ ʧʦʩʪʦʨʦʥʥʠʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠ ʧʨʦʯʠʤ ʧʦʤʝʭʘʤ, ʜʦʩʪʘʪʦʯʥʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ɻʇɿ.  
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ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʠʙʦʨʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ɻʇɿ. 

 

ɸʚʪʦʨʦʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʩʪʦʡ  ʘʥʘʣʠʟʘʪʦʨ ʩʪʘʪʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ ʧʦʣʷ, 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘ ʤʠʢʨʦʩʭʝʤʘʭ TL082, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʧʦʜʙʦʨʘ, ʚʢʣʶʯʝʥʥʳʭ ʧʦ 

ʥʠʞʝʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʝ.  ɺ ʩʭʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʡ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʛʠʛʘʦʤʥʳʡ ʨʝʟʠʩʪʦʨ. ʅʦ ʧʨʠ ʥʘʣʠʯʠʠ ʛʠʛʘʦʤʤʝʪʨʘ, ʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟ ʬʝʨʨʠʪʘ ʠ ʪʦʥʢʦʛʦ ʤʝʜʥʦʛʦ ʧʨʦʚʦʜʘ.  

ʊʘʢʞʝ ʧʨʠʰʣʦʩʴ ʧʨʠʤʝʥʠʪʴ ʧʦʟʦʣʦʯʝʥʥʳʝ ʢʨʝʜʣʳ ʜʣʷ ʤʠʢʨʦʩʭʝʤ TL082, ʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʧʣʘʪʳ ʤʦʥʪʘʞ ʜʝʣʘʪʴ ʥʘʚʝʩʦʤ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ  ʥʘ ʚʳʩʦʢʠʭ  ʫʨʦʚʥʷʭ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʚʣʠʷʥʠʝ ʛʝʪʠʥʘʢʩʘ ʥʘ ʨʘʙʦʪʫ ʧʨʠʙʦʨʘ.  

ʇʨʠʚʦʜʠʤ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʩʭʝʤʫ ʧʨʠʙʦʨʘ (ʨʠʩ. 1). ʇʦʜʨʦʙʥʦʝ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʝ 

ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ  ʧʨʠʙʦʨʘ (ʢʘʢ ʵʪʦ ʦʙʳʯʥʦ ʧʨʠʥʷʪʦ ʚ ʨʘʜʠʦ-ʞʫʨʥʘʣʘʭ) ʠ ʥʶʘʥʩʳ ʧʦ  ʩʙʦʨʢʝ 

ʦʩʪʘʚʠʤ ʟʘ ʧʨʝʜʝʣʘʤʠ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʜʘʙʳ ʥʝ ʫʚʝʣʠʯʠʚʘʪʴ ʝʝ ʦʙʲʝʤ. ɼʣʷ ʨʘʟʲʷʩʥʝʥʠʷ 

ʥʶʘʥʩʦʚ ʧʦ ʩʙʦʨʢʝ ʯʠʪʘʪʝʣʠ ʤʦʛʫʪ ʦʙʨʘʪʠʪʴʩʷ  ʠ ʟʘʜʘʪʴ ʩʚʦʠ ʚʦʧʨʦʩʳ ʘʚʪʦʨʫ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʝ. 

 ʀʥʜʠʢʘʪʦʨʦʤ ʷʚʣʷʝʪʩʷ  ʘʥʘʣʦʛʦʚʳʡ ʤʠʣʣʠʘʤʧʝʨʤʝʪʨ ʩ ʥʫʣʝʤ ʚ ʮʝʥʪʨʝ ʰʢʘʣʳ ʩ 

ʧʨʝʜʝʣʘʤʠ 5 ʤʠʣʣʠʘʤʧʝʨ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʠ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ 

ʧʦʣʦʩʳ ʠ ʪʘʢʞʝ ʠʭ ʧʝʨʝʩʝʯʝʥʠʝ. ʅʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʧʝʨʘʪʦʨʘ. 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ  ʠ ʩʙʦʨʢʠ ʧʨʦʪʦʪʠʧʘ ʚ ʢʦʨʧʫʩ 90 ʜʦʣʣʘʨʦʚ (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ʇʨʠʙʦʨ ʚ ʨʘʙʦʪʝ 

 

ʅʝʜʦʩʪʘʪʢʠ ʧʨʠʙʦʨʘ ʠʩʭʦʜʷʪ ʠʟ ʩʘʤʦʛʦ ʧʨʠʥʮʠʧʘ ʨʝʛʠʩʪʨʘʮʠʠ ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʣʝʡ. ɺ 
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ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʡ ʚʣʘʞʥʦʩʪʠ  (ʙʦʣʝʝ 92%) ʧʨʠʙʦʨ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʙʦʪʘʝʪ, ʥʦ ʚ 

ʢʚʘʨʪʠʨʘʭ ʠ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ ʵʪʦ ʥʝ ʪʘʢ  ʘʢʪʫʘʣʴʥʦ, ʪʘʢ ʢʘʢ ʚʩʝʛʜʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʩʫʰʠʪʴ ʞʠʣʦʝ ʧʦʤʝʱʝʥʠʝ. ʅʘ ʤʝʩʪʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʞʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʦʛʦʜʳ, ʘ 

ʠʤʝʥʥʦ ʧʦʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʤʝʥʝʝ 88%.  ʅʝ ʨʘʙʦʪʘʝʪ ʥʘ ʙʦʣʦʪʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ, ʧʦ 

ʪʝʤ ʞʝ ʧʨʠʯʠʥʘʤ.  

ɺʪʦʨʦʡ ʤʝʪʦʜ ʜʦʩʪʦʚʝʨʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ  ʚʳʙʨʦʩʦʚ ʭʨʦʥʘʣʴʥʦʛʦ ʧʦʣʷ ʥʘ ʧʨʠʨʦʜʥʳʭ 

ɻʇɿ ʠ ʧʝʨʝʩʝʯʝʥʠʡ ʩʝʪʦʢ - ʵʪʦ ʨʝʛʠʩʪʨʘʮʠʷ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ 

ʨʠʪʤʘ ʯʝʣʦʚʝʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ɻʇɿ ʠʣʠ ʤʝʜʣʝʥʥʦ ʜʚʠʛʘʶʱʝʛʦʩʷ ʧʦ ʤʝʩʪʥʦʩʪʠ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʫʙʨʘʪʴ ʠʜʝʦʤʦʪʦʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ 

ʦʨʛʘʥʠʟʤʘ ʢʘʢ ʝʜʠʥʳʡ ʜʘʪʯʠʢ. 

ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ɺʉʈ) - ʵʪʦ ʠʟʤʝʨʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʫʜʘʨʘʤʠ ʩʝʨʜʮʘ ʠ ʦʙʨʘʙʦʪʢʘ ʵʪʠʭ ʜʘʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʄʦʥʠʪʦʨʳ ɺʉʈ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʨʜʠʦʣʦʛʠʠ, ʥʝʚʨʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ 

ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ. ɼʦʢʘʟʘʥʘ ʧʨʷʤʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ɺʉʈ ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʘ 

ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʪʨʝʩʩʦʨʥʳʭ  ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʥʘ ɺʉʈ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ  ʙʝʩʧʨʦʚʦʜʥʳʝ ʜʘʪʯʠʢʠ ʨʠʪʤʘ POLAR, 

ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ. ɼʘʥʥʳʝ ʧʝʨʝʜʘʚʘʣʠʩʴ  ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘ 

ʥʦʫʪʙʫʢ, ʘ ʟʘʪʝʤ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʘʤʠ Bioharness 3, Bioforce HRV. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʢʘʞʜʦʛʦ ʠʩʧʳʪʫʝʤʦʛʦ (20 ʯʝʣʦʚʝʢ) ʩʦʩʪʘʚʣʷʣʘʩʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʢʘʨʪʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ɺʉʈ ʦʙʳʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦ  ʥʘʭʦʞʜʝʥʠʷ ʚ ʟʘʚʝʜʦʤʦ 

ʠʟʚʝʩʪʥʦʡ ɻʇɿ. ʊʘʢʞʝ ʚʳʧʦʣʥʷʣʠʩʴ ʪʝʩʪʳ ʩ ʥʘʛʨʫʟʢʦʡ,  ʘ ʪʘʢʞʝ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʚʨʝʤʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʜʦʟʠʨʦʚʘʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ɺʉʈ, ʜʦʙʨʦʚʦʣʝʮ ʧʦʤʝʱʘʣʩʷ ʚ ʟʘʚʝʜʦʤʦ ʠʟʚʝʩʪʥʫʶ ɻʇɿ ʥʘ 5, 10 ʠ 30 ʤʠʥʫʪ.  

ʀʟʤʝʥʝʥʠʷ ɺʉʈ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʚ ɻʇɿ ʥʘʯʠʥʘʣʠ ʧʨʦʠʩʭʦʜʠʪʴ ʫʞʝ ʯʝʨʝʟ 7 ʩʝʢʫʥʜ 

ʥʘʭʦʞʜʝʥʠʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʟʦʥʝ ʫ 70% ʜʦʙʨʦʚʦʣʴʮʝʚ. ʋ ʦʩʪʘʣʴʥʳʭ 20% ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ɺʉʈ ʧʨʦʠʩʭʦʜʠʣʠ, ʥʘʯʠʥʘʷ ʩ 45 ʩʝʢʫʥʜ ʥʘʭʦʞʜʝʥʠʷ ʚ ɻʇɿ. ʀ ʫ 10%  ʧʨʦʮʝʥʪʦʚ 

ʜʦʙʨʦʚʦʣʴʮʝʚ, ʥʘʯʠʥʘʷ ʩʦ 180 ʩʝʢʫʥʜ.  

ʆʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ɺʉʈ, ʥʝʪʠʧʠʯʥʳʭ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʥʝʝ ʩʦʙʨʘʥʥʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʢʘʨʪʦʡ, ʥʘʙʣʶʜʘʣʠʩʴ ʫ 95% ʠʩʧʳʪʫʝʤʳʭ 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ɻʇɿ. ʆʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ɺʉʈ ʠʩʧʳʪʫʝʤʳʭ  ʜʣʷ ʪʝʩʪʦʚ ʩ ʜʦʟʠʨʦʚʘʥʥʦʡ 

ʥʘʛʨʫʟʢʦʡ (30 ʧʨʠʩʝʜʘʥʠʡ), ʥʘʙʣʶʜʘʣʠʩʴ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ. ʊʘʢ, ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ɺʉʈ ʧʦʩʣʝ 1 ʤʠʥʫʪʳ ʜʦʟʠʨʦʚʘʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʧʨʠʩʝʜʘʥʠʷ) ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʚ 6 

ʨʘʟ ʜʦ 30 ʤʠʥʫʪ.  

ʄʳ ʩʦʟʥʘʪʝʣʴʥʦ ʦʧʫʩʢʘʝʤ ʧʘʨʘʤʝʪʨʳ ɺʉʈ, ʪʘʢ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʪʝʨʤʠʥʳ ʠ ʧʘʨʘʤʝʪʨʳ ɺʉʈ (ʘ ʠʭ ʙʦʣʝʝ 20) ʪʦʣʴʢʦ ʟʘʧʫʪʘʶʪ ʯʠʪʘʪʝʣʝʡ ʜʘʥʥʦʡ ʩʪʘʪʴʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʠʙʦʨʳ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦ ʠ ʜʦʩʪʦʚʝʨʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʠ ʚʣʠʷʥʠʝ ɻʇɿ ʥʘ ʯʝʣʦʚʝʢʘ. ʈʘʟʙʨʦʩ ʮʝʥ ʥʘ  ʤʦʥʠʪʦʨʳ ɺʉʈ ʩʦʩʪʘʚʣʷʝʪ 

ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪ 100 ʜʦ 200 ʜʦʣʣʘʨʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʯʘʩʪʥʳʭ ʣʠʮ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ. ɼʣʷ ʘʥʘʣʠʟʘ ɺʉʈ ʪʘʢʞʝ ʜʦʩʪʫʧʥʦ ʦʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ. ɼʣʷ ʨʘʟʲʷʩʥʝʥʠʷ ʥʝʷʩʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʚʦʧʨʦʩʦʚ  ʤʦʞʥʦ 

ʦʙʨʘʱʘʪʴʩʷ ʢ ʘʚʪʦʨʫ ʜʘʥʥʦʡ ʩʪʘʪʴʠ. 
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ɺ ʜʦʢʣʘʜʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʫʩʧʝʰʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ 

ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ, ʧʦʪʝʨʧʝʚʰʠʭ ʢʨʫʰʝʥʠʝ ʠ ʧʦʜʟʝʤʥʳʭ ʫʛʦʣʴʥʳʭ ʧʦʞʘʨʦʚ ʧʦ ʢʦʩʤʦʩʥʠʤʢʘʤ ʧʨʠʙʦʨʘʤʠ ʀɻɸ-1 

ʠ ʂʈʀɸʅ-7.  

 

ɺ ʧʝʨʠʦʜ ʩ ʘʧʨʝʣʷ 2015 ʧʦ ʠʶʣʴ 2016 ʛʦʜʘ ɼʇʉʌ ʄʏʉ ʈʦʩʩʠʠ, ʩʦʚʤʝʩʪʥʦ ʩ 

ʋʧʨʘʚʣʝʥʠʝʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʅʎʋʂʉ ʄʏʉ ʈʦʩʩʠʠ ʚ ʠʥʠʮʠʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʧʦʪʝʨʧʝʚʰʠʭ ʢʨʫʰʝʥʠʝ. ʀʟʥʘʯʘʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʫʢʘʟʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʙʳʣʦ ʦʧʨʦʙʦʚʘʥʦ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʦʜʟʝʤʥʳʭ ʧʦʞʘʨʦʚ. ʇʝʨʚʦʝ 

ʫʩʧʝʰʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ  ʚ ʜʝʢʘʙʨʝ 2012 ʛʦʜʘ  ʥʘ ʰʘʭʪʝ 

çʈʘʩʧʘʜʩʢʘʷè ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʧʦʜʟʝʤʥʦʛʦ ʧʦʞʘʨʘ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʚʦʟʥʠʢʰʝʛʦ ʚʦʩʴʤʦʛʦ ʤʘʷ 2010 ʛʦʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʚʟʨʳʚʦʚ ʛʘʟʦ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʠ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʮʝʣʝʡ ʦʙʥʘʨʫʞʝʥʠʷ, ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʪʫʰʝʥʠʷ ʪʦʨʬʷʥʳʭ ʧʦʞʘʨʦʚ, ʘ ʪʘʢ ʞʝ 

ʧʦʠʩʢʘ ʟʘʪʦʥʫʚʰʠʭ ʩʫʜʦʚ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʘ ʧʦ ʧʦʠʩʢʫ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʧʦʪʝʨʧʝʚʰʠʭ ʢʨʫʰʝʥʠʝ 

ʧʨʦʚʦʜʠʣʠʩʴ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʧʦ ʦʧʝʨʘʪʠʚʥʳʤ ʜʘʥʥʳʤ ʚʝʨʪʦʣʸʪʳ ʄʠ-8, ʧʦʪʝʨʧʝʚʰʠʝ 

ʢʨʫʰʝʥʠʷ 05.07.2015  ʧʦʜ ʉʘʣʝʭʘʨʜʦʤ ʚ ʍʄɸʆ ʠ 10.10.2014 ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʚʝʨʪʦʣʸʪʘ ʄʠ-8 ʚ ʍʄɸʆ ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʨʝʞʠʤʝ ʧʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʤʫ ʢʦʩʤʠʯʝʩʢʦʤʫ ʩʥʠʤʢʫ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʩ ʪʦʯʥʦʩʪʴʶ 12 ʢʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʝʪʦʜʦʤ ʧʦʚʪʦʨʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʫʤʝʥʴʰʝʥʠʷ ʤʘʩʰʪʘʙʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʪʦʯʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ 1 ʢʤ. ɺ 

ʩʣʫʯʘʝ, ʧʦʪʝʨʧʝʚʰʝʛʦ ʢʨʫʰʝʥʠʝ ʄʠ-8 ʚ ʊʳʚʝ ʜʝʩʷʪʦʛʦ ʦʢʪʷʙʨʷ 2014 ʛʦʜʘ, ʢʦʪʦʨʳʡ ʚ ʪʦ 

ʚʨʝʤʷ ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ, ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʤʝʩʪʘ ʧʘʜʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 36 ʢʤ. ʄʝʪʦʜ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʰʪʘʙʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʥʝ ʙʳʣ ʧʨʠʤʝʥʸʥ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʘʧʨʦʙʠʨʦʚʘʥʠʷ ʩʧʦʩʦʙʘ ʋʂʄ ʅʎʋʂʉ  ʄʏʉ ʈʦʩʩʠʠ ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ  ʩʦʙʳʪʠʷ ʢʨʫʰʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʫʞʝ ʦʙʥʘʨʫʞʝʥʥʳʭ, ʥʦ ʙʝʟ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʧʝʨʘʪʦʨʘʤ ʧʦʠʩʢʘ ʢʦʦʨʜʠʥʘʪ ʧʘʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʦʧʨʝʜʝʣʠʪʴ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ. 

ɿʘʜʘʯʘ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ: ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʧʦʩʦʙʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ 

ʧʦʪʝʨʧʝʚʰʠʭ ʢʨʫʰʝʥʠʝ, ʧʦʜʟʝʤʥʳʭ (ʫʛʦʣʴʥʳʭ) ʠ ʪʦʨʬʷʥʳʭ ʧʦʞʘʨʦʚ.  

ʎʝʣʴ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ: ʦʮʝʥʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʧʦʩʦʙʘ, ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʧʦʩʦʙʘ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʧʦʪʝʨʧʝʚʰʠʭ ʢʨʫʰʝʥʠʝ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʥ ʛʦʨʝʥʠʷ ʪʦʨʬʘ ʠ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ.  

ʄʘʪʝʨʠʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʢʚʘʥʪʦʚʳʡ ʨʘʜʠʦʵʩʪʝʟʠʯʝʩʢʠʡ 

ʠʥʜʠʢʘʪʦʨ ʘʥʦʤʘʣʠʡ ʂʈʀɸʅ-7, ʢʦʩʤʦʩʥʠʤʢʠ, ʦʧʝʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ. 

ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʧʦ ʦʧʝʨʘʪʠʚʥʳʤ ʠʣʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʨʘʥʝʝ ʜʘʥʥʳʤ 

ʠ ʧʦ ʢʦʩʤʦʩʥʠʤʢʘʤ ʦʧʝʨʘʪʦʨ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʘʥʦʤʘʣʠʡ ʂʈʀɸʅ-7 ʈʠʩ. 1 ʠ 2, ʜʝʪʝʢʪʠʨʦʚʘʣ 

ʟʦʥʫ ʧʦʠʩʢʘ ʠ ʜʘʣʝʝ ʧʫʪʸʤ ʫʤʝʥʴʰʝʥʠʷ ʤʘʩʰʪʘʙʘ ʢʦʩʤʦʩʥʠʤʢʘ ʫʪʦʯʥʷʣ ʟʦʥʫ ʚʦʟʤʦʞʥʦʛʦ 
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ʧʘʜʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ. ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʚʦʜʠʣʘʩʴ ʜʦ ʋʧʨʘʚʣʝʥʠʷ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʅʎʋʂʉ ʄʏʉ ʈʦʩʩʠʠ, ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʝʪʦʜʦʤ ʫʤʝʥʴʰʝʥʠʷ ʤʘʩʰʪʘʙʘ ʢʦʩʤʦʩʥʠʤʢʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʧʦʠʩʢ.  
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