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ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʠʪʝʪ 

 

 

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 

ʘʢʘʜʝʤʠʠ ʢʦʩʤʦʥʘʚʪʠʢʠ ʠʤ. ʂ.ʕ.ʎʠʦʣʢʦʚʩʢʦʛʦ; 

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., 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. - ʂ.ʛ.-ʤ.ʥ., ʊʌ ʌɻʋʇ ñʉʅʀʀɻɻʠʄʉò 

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

 

 

 

ʅʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ ʩʦʜʝʨʞʠʪ ʜʦʢʣʘʜʳ 43 ʘʚʪʦʨʦʚ ʠʟ 8 ʩʪʨʘʥ. ʅʘʧʨʘʚʣʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʦʝ ʩ çʪʦʨʩʠʦʥʥʳʤʠè, çʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠè, çʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠè, 

çʚʳʩʦʢʦʧʨʦʥʠʢʘʶʱʠʤʠè, çʪʦʥʢʦʧʦʣʝʚʳʤʠè, çʚʠʭʨʝʚʳʤʠè, çʩʧʠʥʦʚʳʤʠè, çʵʬʠʨʥʳʤʠè ʠ 

ʧʨʦʯʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ (ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʦʩʦʟʥʘʥʥʦ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪʩʷ ʨʘʟʥʦʙʦʡ ʚ 

ʪʝʨʤʠʥʦʣʦʛʠʠ), ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 31 ʜʦʢʣʘʜʝ. ʇʨʠʚʝʜʸʥʥʳʝ ʮʠʬʨʳ, ʢʦʥʝʯʥʦ, ʤʘʣʦ ʯʪʦ ʤʦʛʫʪ 

ʩʢʘʟʘʪʴ ʧʦ ʩʫʱʝʩʪʚʫ ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʚʝʭʠ 

ʜʚʠʞʝʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝ ʚʩʝʛʜʘ ʟʘʤʝʪʥʳ ʜʘʞʝ ʪʝʤ, ʢʪʦ ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʠʪ ʪʝʢʩʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʦʚ. ʀ ʦʙ ʵʪʠʭ ʚʝʭʘʭ ʭʦʪʝʣʦʩʴ ʙʳ ʩʢʘʟʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ. 

ʇʦʞʘʣʫʡ, ʛʣʘʚʥʦʝ, ʯʪʦ ʦʪʣʠʯʘʝʪ ʩʠʪʫʘʮʠʶ 2012 ʛʦʜʘ (ʛʦʜ ʧʨʝʜʳʜʫʱʝʡ ʢʦʥʬʝʨʝʥʮʠʠ) 

ʦʪ ʩʠʪʫʘʮʠʠ 2014 ʛʦʜʘ ï ʥʘʣʠʯʠʝ ʨʝʮʝʥʟʠʨʫʝʤʦʛʦ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ, ʦʩʥʦʚʥʦʡ ʪʝʤʘʪʠʢʦʡ 

ʢʦʪʦʨʦʛʦ ʷʚʠʣʘʩʴ ʢʘʢ ʨʘʟ çʪʦʨʩʠʦʥʠʢʘè. ɾʫʨʥʘʣ ʌʦʨʤʠʨʫʶʱʠʭʩʷ ʅʘʧʨʘʚʣʝʥʠʡ ʅʘʫʢʠ 

(www.unconv-science.org), ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʪʦʨʦʛʦ ʤʥʦʛʦ ʛʦʚʦʨʠʣʦʩʴ ʥʘ ʢʨʫʛʣʳʭ ʩʪʦʣʘʭ 

ʧʨʝʜʳʜʫʱʝʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʦʙʨʸʣ ʞʠʟʥʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʩʠʣʠʷʤʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʠ ʜʦʢʣʘʜʯʠʢʦʚ 

ʢʦʥʬʝʨʝʥʮʠʠ ï ʩʝʡʯʘʩ ʛʦʪʦʚʠʪʩʷ ʫʞʝ ʰʝʩʪʦʡ ʥʦʤʝʨ ʞʫʨʥʘʣʘ. ɺʦʟʤʦʞʥʦ ʜʘʞʝ, ʯʪʦ ʞʫʨʥʘʣ 

çʧʝʨʝʪʷʥʫʣè ʥʘ ʩʝʙʷ ʥʝʢʦʪʦʨʳʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʧʦʜʘʥʳ ʢʘʢ ʜʦʢʣʘʜʳ ʚ 

ʥʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ, ʥʦ ʚ ʠʪʦʛʝ ʩʪʘʣʠ ʞʫʨʥʘʣʴʥʳʤʠ ʧʫʙʣʠʢʘʮʠʷʤʠ. 

ʇʨʦʮʝʩʩ ʦʪʙʦʨʘ ʜʦʢʣʘʜʦʚ ʚ ʵʪʦʪ ʨʘʟ ʙʳʣ ʘʥʘʣʦʛʠʯʝʥ ʦʪʙʦʨʫ ʩʪʘʪʝʡ ʚ ʞʫʨʥʘʣ (ʜʚʘ 

ʨʝʮʝʥʟʝʥʪʘ ʥʝʟʘʚʠʩʠʤʦ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʠʣʠ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʢʘʞʜʳʡ ʠʟ ʧʦʩʪʫʧʠʚʰʠʭ 

ʜʦʢʣʘʜʦʚ). ʇʨʠ ʵʪʦʤ ʦʪʙʦʨ ʜʦʢʣʘʜʦʚ ʙʳʣ ʤʝʥʝʝ ʩʪʨʦʛʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʫʨʥʘʣʦʤ ï 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʠʪʝʪ ʧʦ-ʧʨʝʞʥʝʤʫ ʜʦʚʦʣʴʥʦ ʪʦʣʝʨʘʥʪʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʥʳʤ ʪʦʯʢʘʤ ʟʨʝʥʠʷ, 

ʧʨʠʚʝʪʩʪʚʫʷ ʜʠʩʢʫʩʩʠʠ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʵʪʦʤ ʛʦʜʫ ʧʨʦʮʝʥʪ çʦʪʩʝʷʥʥʳʭè 

ʨʘʙʦʪ ʦʢʘʟʘʣʩʷ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʩʦ ʚʨʝʤʝʥʠ ʧʝʨʚʦʡ ʪʦʨʩʠʦʥʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʥʦʚʦʛʦ 

ʚʨʝʤʝʥʠè (2009 ʛʦʜʘ). 

ʅʘʯʘʣʘ ʨʘʙʦʪʫ ɸʩʩʦʮʠʘʮʠʷ ʅʝʪʨʘʜʠʮʠʦʥʥʳʭ ʀʩʩʣʝʜʦʚʘʥʠʡ ï ʥʦʚʘʷ ʦʨʛ. ʩʪʨʫʢʪʫʨʘ, 

ʢʦʪʦʨʘʷ ʧʨʠʟʚʘʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠ.̫ ɾʫʨʥʘʣ ï 

ʧʝʨʚʳʡ, ʥʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʦʝʢʪ ɸʩʩʦʮʠʘʮʠʠ, ʠ ʢʦʥʬʝʨʝʥʮʠʷ ʚ ʵʪʦʤ ʛʦʜʫ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜ 

ʝʸ çʢʨʳʣʦʤè. 

ʇʦ ʪʨʘʜʠʮʠʠ, ʜʘʥʥʳʡ ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ ʧʦʣʥʦʩʪʴʶ ʚʳʣʦʞʝʥ ʚ ʀʥʪʝʨʥʝʪʝ. ʀʟʤʝʥʝʥʘ 

ʩʪʨʫʢʪʫʨʘ ʩʙʦʨʥʠʢʘ. ʊʝʧʝʨʴ ʦʥʘ ʩʦʜʝʨʞʠʪ ʣʠʰʴ ʪʨʠ ʨʘʟʜʝʣʘ ï ʬʠʣʦʩʦʬʩʢʠʡ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʡ. ʇʨʠ ʵʪʦʤ ʪʝʤ rʧʨʠʥʠʤʘʝʤʳʭ ʜʦʢʣʘʜʦʚ ʦʩʪʘʣʠʩʴ ʧʨʝʞʥʠʤʠ: 

 

¶ ʉʚʝʨʭʩʣʘʙʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; 

¶ ʊʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʠ ʵʬʬʝʢʪʳ ʦʪ ʚʨʘʱʘʶʱʠʭʩʷ ʤʘʩʩ; 

¶ ɻʝʦʧʘʪʦʛʝʥʥʳʝ ʟʦʥʳ ʠ ʟʘʱʠʪʘ ʦʪ ʥʠʭ; 

¶ ʅʝʣʦʢʘʣʴʥʳʝ ʷʚʣʝʥʠʷ ʥʘ ʤʘʢʨʦ-ʫʨʦʚʥʝ; 

¶ ʄʝʪʘʩʪʘʙʠʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʚʝʱʝʩʪʚʘ; 

¶ ʇʩʠʭʦʬʠʟʠʯʝʩʢʠʝ ʬʝʥʦʤʝʥʳ; 

¶ ʌʠʣʦʩʦʬʠʷ ʥʘʫʢʠ XXI ʚʝʢʘ. 

ʍʦʪʝʣʦʩʴ ʙʳ ʧʨʝʜʚʘʨʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʦʢʣʘʜʳ ʩʣʦʚʘʤʠ ʀʚʘʥʘ ɽʬʨʝʤʦʚʘ: 

çéʅʘʫʢʘ ʜʚʠʞʝʪʩʷ ʚʦ ʪʴʤʝ ʥʝʟʥʘʝʤʳʭ ʛʣʫʙʠʥ ʤʠʨʘ ʧʦʜʦʙʥʦ ʩʣʝʧʮʫ ʩ ʧʨʦʪʷʥʫʪʳʤʠ ʨʫʢʘʤʠ, 

ʦʩʷʟʘʷ ʥʝʷʩʥʳʝ ʢʦʥʪʫʨʳ. ʀ ʣʠʰʴ ʧʦʩʣʝ ʛʨʦʤʘʜʥʦʛʦ ʪʨʫʜʘ ʩʦʟʜʘʶʪʩʷ ʘʧʧʘʨʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʤʦʛʫʱʠʝ ʦʩʚʝʪʠʪʴ ʥʝʠʟʚʝʩʪʥʦʝ ʠ ʧʨʠʦʙʱʠʪʴ ʝʛʦ ʢ ʧʦʟʥʘʥʥʦʤʫè. ʀ ʯʠʪʘʪʝʣʷʤ, ʠ ʘʚʪʦʨʘʤ 

ʜʘʥʥʦʛʦ ʩʙʦʨʥʠʢʘ ʭʦʯʝʪʩʷ ʧʦʞʝʣʘʪʴ ʥʝ ʩʪʨʘʰʠʪʴʩʷ ʧʨʝʜʩʪʦʷʱʠʭ ʦʙʲʸʤʦʚ ʵʪʦʛʦ ʛʨʦʤʘʜʥʦʛʦ 

ʪʨʫʜʘ. ɺʩʸ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ. 

 

ɺ.ɸ. ɾʠʛʘʣʦʚ 

http://www.unconv-science.org/
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ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʳʤ ʪʝʤʘʪʠʢʘʤ. ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥ ʨʷʜ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʝʨʚʠʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʧʠʩʘʥʠʠ ʧʫʙʣʠʢʘʮʠʡ. ʇʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʢʘʟʘ ʦʪ ʠʤʝʚʰʠʭʩʷ 

ʧʦʧʫʣʷʨʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʥʘʙʣʶʜʘʝʤʳʭ ʷʚʣʝʥʠʡ ʠ ʧʦʠʩʢʘ ʠʭ ʜʦʩʪʦʚʝʨʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʦʙʲʷʩʥʝʥʠʷ. ʊʘʢʞʝ ʧʦʢʘʟʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠʜʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ çʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡè ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ. 

 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʥʠ ʚ ʢʦʝʡ ʤʝʨʝ ʥʝ ʠʤʝʝʪ ʮʝʣʠ çʦʙʲʷʪʴ ʥʝʦʙʲʷʪʥʦʝè ʠ ʧʦʜʤʝʥʠʪʴ ʩʦʙʦʡ 

ʧʨʘʚʠʣʘ ʥʘʫʯʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ, ʫʩʚʘʠʚʘʝʤʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʦʙʫʯʝʥʠʷ ʠ 

ʨʘʙʦʯʝʡ ʧʨʘʢʪʠʢʠ. ʆʥʘ ʠʤʝʝʪ ʮʝʣʴ ʣʠʰʴ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʫʧʦʤʷʥʫʪʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʪʝʤʘʪʠʢ ʥʘ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʣʝʤʘʭ ʠ ʦʰʠʙʢʘʭ, ʠʤʝʶʱʠʭ 

ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʧʦʪʦʤʫ ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʩʦʟʥʘʥʠʠ ʠ ʫʯʸʪʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʘʥʥʳʭ 

ʥʘʫʯʥʳʭ ʪʝʤʘʪʠʢ.  

ʋʧʦʤʷʥʫʪʳʝ ʥʘʫʯʥʳʝ ʪʝʤʘʪʠʢʠ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʶʪʩʷ ʧʝʨʝʜʥʠʤ ʢʨʘʝʤ ʥʘʫʢʠ, ʟʦʥʦʡ 

ʧʨʦʨʘʙʦʪʢʠ ʛʠʧʦʪʝʟ ʠ, ʧʦʤʠʤʦ ʥʘʭʦʞʜʝʥʠʷ ʚ çʟʦʥʝ ʥʘʫʯʥʦʛʦ ʨʠʩʢʘè, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ 

ʢʨʘʡʥʝ ʩʣʦʞʥʳʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʧʝʨʚʘʷ ʠʟ ʧʨʦʙʣʝʤ ï 

ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʘʥʘʣʠʟʝ ʷʚʣʝʥʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʪʠʧʘ.  

ɺ ʩʫʱʥʦʩʪʠ, ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʪ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʥʝʤʠʥʫʝʤʦ ʚʳʥʫʞʜʝʥʳ ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʳ ʠʭ ʬʦʨʤʘʣʴʥʦʡ ʥʘʫʯʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʠ ʵʪʦ ʩʦʟʜʘʸʪ ʚʳʩʦʢʠʡ ʨʠʩʢ ʦʰʠʙʦʢ. ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʵʪʦ, ʥʘʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʩʚʦʠ ʠʜʝʠ ʩʩʳʣʢʦʡ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʠ ʚʳʩʢʘʟʳʚʘʥʠʷ çʧʨʦʬʠʣʴʥʳʭè ʥʘʫʯʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. (ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʚʦʚʩʝ ʥʝ ʦʩʚʦʙʦʞʜʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʫʤʝʩʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʨʛʫʤʝʥʪʦʚ.) ʊʘʢʞʝ 

ʧʨʘʚʠʣʘʤʠ çʭʦʨʦʰʝʛʦ ʪʦʥʘè ʚ ʥʘʫʢʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʛʦʚʦʨʦʢ 

ʧʦ ʧʦʚʦʜʫ ʠʤʝʶʱʝʡʩʷ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʥʝʧʦʣʥʦʪʳ ʟʥʘʥʠʷ ʚ ʟʘʪʨʘʛʠʚʘʝʤʳʭ ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʚʥʝ ʝʛʦ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʰʠʙʦʯʥʦʩʪʠ ʝʛʦ ʩʫʞʜʝʥʠʡ.  

ɺʪʦʨʦʡ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʥʘʫʯʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʚ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʥʘʫʯʥʳʤ ʪʝʤʘʪʠʢʘʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʨʨʝʢʪʥʦʩʪʠ 

ʢʦʥʢʨʝʪʠʟʘʮʠʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʢʘ ʝʱʸ ʥʝʠʟʚʝʩʪʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ çʥʝʢʣʘʩʩʠʯʝʩʢʦʡè ʥʘʫʯʥʦʡ ʧʨʠʨʦʜʳ. ʈʘʟʫʤ ʙʦʣʴʰʠʥʩʪʚʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʝʩʴʤʘ ʨʘʮʠʦʥʘʣʝʥ ʠ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʢʦʥʢʨʝʪʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʥʘʙʣʶʜʘʝʤʦʝ ʠʤʠ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʠʤʝʥʥʦ ʚ 

ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ ʞʠʟʥʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʝ 

ʪʦʣʴʢʦ ʟʘʪʨʫʜʥʝʥʘ, ʥʦ ʠ ʥʝʚʦʟʤʦʞʥʘ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʝʪ ʥʝʩʪʝʨʧʠʤʦʝ ʩʪʨʝʤʣʝʥʠʝ 
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ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʭʚʘʪʠʪʴʩʷ ʟʘ ʯʪʦ-ʣʠʙʦ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʟʘʧʦʣʥʠʪʴ 

ʧʫʩʪʦʪʫ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ.  

ɹʦʨʴʙʘ ʟʘ ʚʳʭʦʜ ʠʟ ʥʘʫʯʥʦʛʦ ʪʫʧʠʢʘ ʚ ʜʘʥʥʳʭ ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʷʭ ʠʤʝʣʘ ʯʨʝʟʚʳʯʘʡʥʦ 

ʪʷʞʸʣʳʡ ʠ ʟʘʪʷʞʥʦʡ ʭʘʨʘʢʪʝʨ, ʥʘʯʘʚʰʠʩʴ, ʬʘʢʪʠʯʝʩʢʠ, ʚ XIX  ʚʝʢʝ. ʇʨʠʤʝʨʥʦ ʚ 80-ʝ ʛʦʜʘ XX 

ʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʨʷʜʘ ʥʘʫʯʥʳʭ ʦʟʘʨʝʥʠʡ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʫ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʝʢʦʝ ʠʥʪʫʠʪʠʚʥʦʝ ʧʦʥʠʤʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ 

ʦʙʲʷʩʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʘʙʣʶʜʘʝʤʳʭ ʷʚʣʝʥʠʡ ʠ ʩʦʟʜʘʥʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʥʘʫʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʊʘʢʞʝ ʧʦʷʚʠʣʠʩʴ ʥʝʢʦʪʦʨʳʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʜʝʠ, ʧʨʝʪʝʥʜʫʶʱʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʩʥʝʥʠʷ ʥʘʢʦʧʣʝʥʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. ʇʦ ʨʷʜʫ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʪʦʛʦ ʠʥʪʫʠʪʠʚʥʦʛʦ ʥʘʫʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʦʣʫʯʠʣ ʪʝʨʤʠʥ çʪʦʨʩʠʦʥʥʳʝ ʵʬʬʝʢʪʳè. ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʧʨʠ 

ʵʪʦʤ ʙʳʣʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʘʙʣʶʜʘʝʤʳʭ ʧʘʨʘʜʦʢʩʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʵʤʧʠʨʠʯʝʩʢʠ ʙʳʣʘ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʢʨʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʛʝʥʝʨʠʨʦʚʘʣʠ ʥʝʠʟʚʝʩʪʥʳʝ 

ʜʝʡʩʪʚʫʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʊʘʢʠʝ ʘʥʦʤʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʜʚʫʭ 

ʧʦʣʫʯʠʚʰʠʭ ʧʦʧʫʣʷʨʥʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ: ʪʝʦʨʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ɻ.ʀ. 

ʐʠʧʦʚʘ ʠ çEGS-ʢʦʥʮʝʧʮʠʠè ɸ.ɽ. ɸʢʠʤʦʚʘ. ɻ.ʀ. ʐʠʧʦʚ ʠʩʭʦʜʠʣ ʠʟ ʘʙʩʪʨʘʢʪʥʦʡ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʢʠ, ʧʳʪʘʷʩʴ ʨʘʟʚʠʪʴ ʠʜʝʠ ʛʣʦʙʘʣʴʥʦʡ çʛʝʦʤʝʪʨʠʟʘʮʠʠ ʬʠʟʠʢʠè ʧʫʪʸʤ ʚʚʝʜʝʥʠʷ ʚ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʢʨʫʯʝʥʠʷ, 

ʥʘʟʳʚʘʝʤʦʛʦ ʠʤ çʢʨʫʯʝʥʠʝʤ ʈʠʯʯʠè, ʠ ʣʠʰʴ ʟʘʪʝʤ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʧʦʧʳʪʢʠ ʥʘʜʝʣʝʥʠʷ 

ʧʦʣʫʯʝʥʥʦʡ ʪʝʦʨʠʠ ʢʦʥʢʨʝʪʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʩʤʳʩʣʦʤ ʠ ʥʘʡʪʠ ʝʸ ʦʙʦʩʥʦʚʘʥʠʷ ʚ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [1-2]. çEGS-ʢʦʥʮʝʧʮʠʷè ɸ.ɽ. ɸʢʠʤʦʚʘ ʙʳʣʘ ʠʟʥʘʯʘʣʴʥʦ ʵʤʧʠʨʠʯʝʩʢʦʡ 

ʤʦʜʝʣʴʶ, ʘʚʪʦʨ ʢʦʪʦʨʦʡ ʩʘʤ ʛʦʚʦʨʠʣ, ʯʪʦ ʥʝ ʩʯʠʪʘʝʪ ʝʸ ʧʦʣʥʦʮʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʝʡ [3]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʥʘʫʯʥʳʝ ʠʜʝʠ ɸ.ɽ. ɸʢʠʤʦʚʘ (ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʧʣʘʥʘ) 

ʜʘʣʠ ʧʦʣʝʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʝʦʨʠʷ 

ɻ.ʀ. ʐʠʧʦʚʘ ʥʝ ʩʤʦʛʣʘ ʜʘʪʴ ʢʦʥʢʨʝʪʥʳʭ ʧʦʣʝʟʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʩʣʦʞʥʦʩʪʠ, ʪʝʤʘʪʠʢʘ ʠʟʫʯʝʥʠʷ çʪʦʨʩʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚè ʠ ʧʝʨʚʠʯʥʳʝ 

ʧʦʧʳʪʢʠ ʝʸ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʣʫʯʠʣʠ ʚʟʨʳʚʥʦʡ ʨʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʥʘ ʤʝʩʪʝ çʚʝʣʠʢʦʡ ʧʫʩʪʦʪʳè ʦʙʨʘʟʦʚʘʣʦʩʴ ʭʦʪʴ ʯʪʦ-ʪʦ ʥʘʧʦʤʠʥʘʶʱʝʝ ʠʩʪʠʥʫ. ɺ 

çʘʢʘʜʝʤʠʯʝʩʢʦʡè ʥʘʫʢʝ ʠʤʝʝʪʩʷ ʧʦʥʷʪʠʝ çʟʘʪʨʘʚʦʯʥʘʷ ʪʝʦʨʠʷè, ʯʪʦ ʦʙʦʟʥʘʯʘʝʪ ʢʘʢʠʝ-ʣʠʙʦ 

ʧʝʨʚʠʯʥʳʝ, ʧʫʩʪʴ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʝ ʠʜʝʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʢʦʡ-ʣʠʙʦ ʩʣʦʞʥʦʡ 

ʧʨʦʙʣʝʤʳ, ʢ ʠʟʫʯʝʥʠʶ ʢʦʪʦʨʦʡ ʥʝʧʦʥʷʪʥʦ ʢʘʢ ʧʦʜʩʪʫʧʠʪʴʩʷ. ʕʪʦ ʜʦʣʞʥʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʧʝʨʚʠʯʥʫʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʨʘʙʦʪʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʯʪʦʙʳ ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʦʩʪʠʯʴ 

ʨʝʘʣʴʥʦʛʦ ʜʦʩʪʦʚʝʨʥʦʛʦ ʥʘʫʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ɸ.ɽ. ɸʢʠʤʦʚʘ ʠ ɻ.ʀ. 

ʐʠʧʦʚʘ ʧʦ ʩʫʤʤʝ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ ʦʢʘʟʘʣʠʩʴ ʫʜʦʙʥʳ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʦʩʩʠʡʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʦʙʥʦʡ çʟʘʪʨʘʚʦʯʥʦʡ ʪʝʦʨʠʠè. ɺ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʨʝ, ʵʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʪʦ, ʯʪʦ ɸ.ɽ. ɸʢʠʤʦʚ ʠ ɻ.ʀ. ʐʠʧʦʚ ʥʠʢʘʢ ʥʝ ʦʩʘʞʜʘʣʠ ʞʝʣʘʥʠʝ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʝʩʴʤʘ ʚʦʣʴʥʦ ʨʘʟʚʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʫʤʦʧʦʩʪʨʦʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʭ ʧʝʨʚʠʯʥʳʭ 

ʠʜʝʡ. ʉʧʫʩʪʷ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʵʪʦ ʩʦʟʜʘʣʦ ʧʦʯʚʫ ʜʣʷ ʥʝʦʙʫʟʜʘʥʥʦʛʦ ʙʫʡʩʪʚʘ ʷʚʥʦ ʥʝʥʘʫʯʥʳʭ 

ʠʟʤʳʰʣʝʥʠʡ ʩʘʤʦʛʦ ʨʘʟʥʦʛʦ ʨʦʜʘ, ʢʦʪʦʨʳʝ ʚʝʩʴʤʘ ʧʨʠʯʫʜʣʠʚʦ ʧʝʨʝʧʣʝʣʠʩʴ ʩ ʩʦʙʩʪʚʝʥʥʦ 

ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦ ʪʝʤʘʪʠʢʝ çʪʦʨʩʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚè ʠ ʚʩʝʛʦ, ʯʪʦ ʩʪʘʣʠ ʧʳʪʘʪʴʩʷ 

ʦʙʲʷʩʥʷʪʴ ʥʘ ʠʭ ʦʩʥʦʚʝ. ɹʫʜʫʯʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʥʦʚʦʡ ʬʠʟʠʯʝʩʢʦʡ ʠʜʝʝʡ, çʪʦʨʩʠʦʥʥʘʷ 

ʪʝʦʨʠʷè ʙʳʣʘ ʟʘʢʦʥʦʤʝʨʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʚʣʝʯʝʥʘ ʵʥʪʫʟʠʘʩʪʘʤʠ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʚʩʝʛʦ 

ʥʝʦʙʲʷʩʥʠʤʦʛʦ (ʠʣʠ ʪʨʫʜʥʦʦʙʲʷʩʥʠʤʦʛʦ) ʚ ʥʘʰʝʤ ʤʠʨʝ, ʚʢʣʶʯʘʷ ʬʠʟʠʯʝʩʢʠʝ ʠ 

ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʩ ʥʝʷʩʥʦʡ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ çʥʝ ʢʣʘʩʩʠʯʝʩʢʦʡè) ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ, 

ʘ ʪʘʢʞʝ ʧʘʨʘʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʝè ʷʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ 

ʧʫʙʣʠʢʘʮʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʟʦʛʦʚʦʨʦʯʥʳʝ 

ʫʪʚʝʨʞʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʠʤʠ ʵʬʬʝʢʪʳ ʠ ʷʚʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʠʤʝʥʥʦ ʥʝʢʠʤʠ 

çʪʦʨʩʠʦʥʥʳʤʠè ʧʦʣʷʤʠ ʠʣʠ ʠʟʣʫʯʝʥʠʷʤʠ ʚ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɸ.ɽ. ɸʢʠʤʦʚʳʤ ʠ ɻ.ʀ. 

ʐʠʧʦʚʳʤ. ʊʦ ʝʩʪʴ, ʥʘʯʘʣʦʩʴ ʤʘʩʩʦʚʦʝ ʥʘʨʫʰʝʥʠʝ ʥʘʫʯʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʚ ʧʣʘʥʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʝʠʟʚʝʩʪʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ.  
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʥʘʫʯʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴʩʷ ʢʘʢ ʘʚʪʦʨʘʤʠ, ʪʘʢ ʠ ʢʨʠʪʠʢʘʤʠ:  

1) ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʷʚʣʝʥʠʡ ʠ ʵʬʬʝʢʪʦʚ ʥʠʢʘʢ ʥʝ ʦʙʫʩʣʦʚʣʝʥʳ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ. 

ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʥʠʢʘʢ ʥʝ ʫʤʘʣʷʝʪ ʚʘʞʥʦʩʪʠ ʜʘʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ.  

2) ʇʦʧʳʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʢʘʢʠʭ-ʣʠʙʦ ʥʝʫʩʪʦʷʚʰʠʭʩʷ, ʥʝ ʫʩʧʝʚʰʠʭ ʧʦʣʫʯʠʪʴ ʧʨʠʟʥʘʥʠʝ çʥʘʫʯʥʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘè 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʜʝʡ ʚ ʚʠʜʝ ʧʨʷʤʳʭ ʙʝʟʦʛʦʚʦʨʦʯʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ, ʚʦ-ʧʝʨʚʳʭ, ʚʩʝʛʜʘ 

ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʡ ʨʠʩʢ ʦʰʠʙʢʠ, ʚʦ-ʚʪʦʨʳʭ, ʧʝʨʝʢʨʳʚʘʶʪ ʤʳʰʣʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʤʳʩʣʝʥʥʳʡ ʧʨʦʩʪʦʨ ʜʣʷ ʠʟʫʯʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʥʘʙʣʶʜʘʝʤʳʭ 

ʷʚʣʝʥʠʡ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʠʜʝʡ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʛʦʚʦʨʦʢ ʧʦ ʜʘʥʥʦʤʫ ʧʦʚʦʜʫ ʚ 

ʪʝʢʩʪʘʭ ʧʫʙʣʠʢʘʮʠʡ (ʯʪʦ ʷʚʣʷʝʪʩʷ çʧʨʘʚʠʣʘʤʠ ʭʦʨʦʰʝʛʦ ʪʦʥʘè ʚ ʥʘʫʢʝ). ʀʥʘʯʝ ʠʤʝʝʪʩʷ ʦʯʝʥʴ 

ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʤʘʩʩʦʚʦʛʦ ʫʭʦʜʘ çʥʘʫʯʥʦʡ ʤʳʩʣʠè ʚ ʩʪʦʨʦʥʫ ʢʘʢʠʭ-ʣʠʙʦ ʣʦʞʥʳʭ ʠʜʝʡ, 

ʟʘʙʣʫʞʜʝʥʠʡ.  

ʅʝ ʧʦʜʣʝʞʠʪ ʩʦʤʥʝʥʠʶ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʩʘʤʦʦʪʚʝʨʞʝʥʥʦʡ ʨʘʙʦʪʝ ʥʘʫʯʥʳʭ ʵʥʪʫʟʠʘʩʪʦʚ 

ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʴ 

ʧʦʢʘ ʝʱʸ ʥʝʠʟʚʝʩʪʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ 

ʬʠʟʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʢʨʫʯʝʥʠʷ. ʅʦ ʙʳʣʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʦʰʠʙʢʦʡ ʢʘʪʝʛʦʨʠʯʝʩʢʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʵʪʠ çʥʝʠʟʚʝʩʪʥʳʝ ʜʝʡʩʪʚʫʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳè ʠʤʝʥʥʦ ʢʘʢ 

çʪʦʨʩʠʦʥʥʳʝè ʧʦʣʷ ʠʣʠ ʠʟʣʫʯʝʥʠʷ ʚ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɸ.ɽ. ɸʢʠʤʦʚʳʤ ʠ ɻ.ʀ. ʐʠʧʦʚʳʤ. ʀʭ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʢʘʟʘʣʠʩʴ ʧʦʣʥʦʩʪʴʶ ʣʦʞʥʳʤʠ (ʯʪʦ ʩʝʡʯʘʩ ʧʦʥʷʪʦ ʜʘʞʝ 

ʥʝʢʦʪʦʨʳʤʠ ʠʭ ʩʪʘʨʳʤʠ ʩʪʦʨʦʥʥʠʢʘʤʠ), ʦʥʠ ʙʳʣʠ ʥʝ ʙʦʣʝʝ ʯʝʤ çʟʘʪʨʘʚʦʯʥʳʤʠ ʪʝʦʨʠʷʤʠè, ʠ 

ʧʨʠʥʷʪʠʝ ʠʭ ʵʥʪʫʟʠʘʩʪʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʙʝʟʫʩʣʦʚʥʦʡ ʠ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʠʩʪʠʥʳ ʧʨʠʥʝʩʣʦ 

ʦʛʨʦʤʥʳʡ ʚʨʝʜ ʨʘʟʚʠʪʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʫʯʥʳʭ ʪʝʤʘʪʠʢ, ʫʚʝʜʷ ʠʭ ʚ ʩʪʦʨʦʥʫ ʦʪ ʠʩʪʠʥʳ.  

ʀʩʯʝʨʧʳʚʘʶʱʝʝ ʦʙʩʫʞʜʝʥʠʝ ʧʨʠʯʠʥ ʦʰʠʙʦʯʥʦʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʜʝʡ ɸ.ɽ. ɸʢʠʤʦʚʘ 

ʠ ɻ.ʀ. ʐʠʧʦʚʘ ʪʨʝʙʫʝʪ ʥʘʧʠʩʘʥʠʷ ʮʝʣʦʡ ʢʥʠʛʠ (ʚ ʦʩʥʦʚʥʦʤ, ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʮʠʪʠʨʦʚʘʥʠʷ) ʠ ʷʚʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ. ʅʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ 

ʬʠʟʠʢʝ ʟʘʢʦʥʦʤʝʨʥʦ ʧʨʠʥʷʪʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʝʩʣʠ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʦʨʠʠ ʠʤʝʝʪʩʷ ʭʦʪʴ ʦʜʥʘ 

ʦʰʠʙʢʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ, ʪʦ ʦʥʘ ʫʞʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʪʠʥʥʦʡ. ʇʦʵʪʦʤʫ 

ʜʘʣʝʝ ʙʫʜʝʪ ʜʘʥʦ ʪʦʣʴʢʦ ʢʨʘʪʢʦʝ ʫʧʦʤʠʥʘʥʠʝ ʧʦʜʦʙʥʳʭ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʰʠʙʦʢ.  

ʊʝʦʨʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʠ çʪʦʨʩʠʦʥʥʳʭè ʵʬʬʝʢʪʦʚ ɻ.ʀ. ʐʠʧʦʚʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʨʘʟʨʷʜʫ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʢʠ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʥʳ ʢʦʤʧʝʪʝʥʪʥʦ 

ʨʘʙʦʪʘʪʴ ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʫʯʸʥʳʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫ ʢʦʛʦ-ʣʠʙʦ ʠʟ 

ʥʠʭ ʞʝʣʘʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʬʠʮʠʘʣʴʥʦ ʨʝʮʝʥʟʠʨʦʚʘʪʴ ʧʦʜʦʙʥʫʶ ʩʣʦʞʥʫʶ ʢʦʥʮʝʧʮʠʶ 

ʚʝʩʴʤʘ ʤʘʣʘ. ʋʯʠʪʳʚʘʷ ʨʘʟʤʘʭ ʧʦʧʫʣʷʨʥʦʩʪʠ ʪʝʦʨʠʠ ɻ.ʀ. ʐʠʧʦʚʘ, ʚʩʸ ʞʝ ʩʣʝʜʦʚʘʣʦ ʙʳ 

ʦʞʠʜʘʪʴ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʝ ʬʠʟʠʢʠ-ʪʝʦʨʝʪʠʢʠ ʦʪʨʝʘʛʠʨʫʶʪ ʥʘ ʵʪʦ, ʦʩʦʙʝʥʥʦ ʥʘ ʬʦʥʝ 

ʦʙʲʷʚʣʝʥʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʝʡ ʥʘʫʢ çʙʦʨʴʙʦʡ ʩ ʣʞʝʥʘʫʢʦʡè. ʊʦ, ʯʪʦ ʵʪʦ ʥʝ ʧʨʦʠʟʦʰʣʦ, 

ʚʳʛʣʷʜʠʪ ʷʚʥʦʡ ʘʥʦʤʘʣʠʝʡ. ɿʘʨʫʙʝʞʥʘʷ ʥʘʫʢʘ ʚʝʩʴʤʘ ʠʥʝʨʪʥʦ ʦʪʥʝʩʣʘʩʴ ʢʘʢ ʢ ʚʟʨʳʚʫ 

ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ çʪʦʨʩʠʦʥʥʳʭè ʵʬʬʝʢʪʦʚ, ʪʘʢ ʠ ʢ ʪʝʦʨʠʠ ɻ.ʀ. ʐʠʧʦʚʘ. 

ʅʦ ʢʦʝ-ʢʪʦ ʠʟ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʢʦʚ ʚʩʸ ʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʝʛʦ ʪʝʦʨʠʶ ʠ ʜʘʣ ʦʬʠʮʠʘʣʴʥʫʶ 

ʨʝʮʝʥʟʠʶ ʥʘ ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʥʝʡ ʦʰʠʙʢʠ. ʇʦʣʴʩʢʠʤ ʧʨʦʬʝʩʩʦʨʦʤ ɸʨʢʘʜʠʝʤ ʗʜʞʠʢʦʤ ʝʱʸ ʚ 

1999 ʛ. ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʰʠʙʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʚʷʟʥʦʩʪʠ ʙʘʟʦʚʳʭ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ [4]. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚʩʝ ʜʘʣʴʥʝʡʰʠʝ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʨʘʩʩʫʞʜʝʥʠʷ ʥʝʠʟʙʝʞʥʦ ʦʢʘʟʳʚʘʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʣʦʞʥʳʤʠ. ɼʘʥʥʳʝ ʦʰʠʙʢʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʪʘʢʞʝ ʦʪʢʨʳʪʦ ʜʠʩʢʫʪʠʨʦʚʘʣʠʩʴ ʦʜʥʠʤ ʠʟ ʨʦʩʩʠʡʩʢʠʭ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʢʦʚ ʩ 

ɻ.ʀ. ʐʠʧʦʚʳʤ ʥʘ ʨʫʩʩʢʦʤ ʥʘʫʯʥʦʤ ʠʥʪʝʨʥʝʪ-ʬʦʨʫʤʝ çʄʝʤʙʨʘʥʘè.  

ʏʪʦ ʢʘʩʘʝʪʩʷ çEGS-ʢʦʥʮʝʧʮʠʠè ɸ.ɽ. ɸʢʠʤʦʚʘ, ʪʦ ʜʘʞʝ ʩʘʤ ʘʚʪʦʨ ʧʨʠʟʥʘʚʘʣ ʝʸ 

ʵʤʧʠʨʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʛʦʚʦʨʠʣ, ʯʪʦ ʦʥʘ ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʨʦʣʴ ʥʘʩʪʦʷʱʝʡ ʬʠʟʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ, ʚ ʝʸ ʥʦʨʤʘʣʴʥʦʤ ʥʘʫʯʥʦʤ ʧʦʥʠʤʘʥʠʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʟʘʢʦʥʦʤʝʨʥʦ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʥʝʡ ʨʘʟʣʠʯʥʳʝ ʥʝʩʪʳʢʦʚʢʠ ʩ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʴʶ [5-
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6]. ʅʘʧʨʠʤʝʨ, ɺ.ʃ. ɼʷʪʣʦʚ ʫʢʘʟʳʚʘʣ ʥʘ ʝʸ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʩʥʠʪʴ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ [7]. ɼʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʪʨʝʙʦʚʘʣʦʩʴ ʙʳ ʝʸ 

ʫʩʣʦʞʥʠʪʴ ʠ ʧʦʩʪʫʣʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʢʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢʦʤʙʠʥʘʮʠʡ çʯʘʩʪʠʮ-

ʘʥʪʠʯʘʩʪʠʮè ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʤʘʩʩʳ. ʅʦ ʧʦʜʦʙʥʳʡ ʧʨʦʠʟʚʦʣ ʷʚʣʷʝʪʩʷ ʥʝʜʦʧʫʩʪʠʤʳʤ ʚ ʥʘʫʢʝ.  

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ çʪʦʨʩʠʦʥʥʘʷ ʪʝʦʨʠʷè ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ɻ.ʀ.ʐʠʧʦʚʘ ʠ ɸ.ɽ.ɸʢʠʤʦʚʘ ʦʢʘʟʘʣʘʩʴ ʚʝʣʠʢʦʡ ʠʣʣʶʟʠʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʵʧʦʭʠ ʨʦʩʩʠʡʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè, ʘ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʧʦʢʘ 

ʥʝʠʟʚʝʩʪʥʦʡ (çʥʝʢʣʘʩʩʠʯʝʩʢʦʡè) ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ʄʘʩʩʦʚʦʝ ʫʚʣʝʯʝʥʠʝ ʜʘʥʥʦʡ 

ʠʣʣʶʟʠʝʡ (ʧʨʠʚʥʝʩʝʥʥʦʝ ʧʦʪʦʢʦʤ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʟʤʳʰʣʝʥʠʡ ʠ ʥʝʢʦʨʨʝʢʪʥʳʭ ʧʝʨʚʠʯʥʳʭ 

ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʵʢʩʧʝʨʠʤʝʥʪʦʚ) ʧʨʠʥʝʩʣʦ ʙʝʟʫʩʣʦʚʥʳʡ ʦʛʨʦʤʥʳʡ ʚʨʝʜ ʥʘʫʢʝ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʧʦʪʦʤʫ, ʯʪʦ ʧʝʨʝʢʨʳʣʦ ʤʳʰʣʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʤʳʩʣʝʥʥʳʡ ʧʨʦʩʪʦʨ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ çʥʝʢʣʘʩʩʠʯʝʩʢʠʭè ʬʠʟʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ 

ʥʘʙʣʶʜʘʝʤʳʭ ʘʥʦʤʘʣʴʥʳʭ ʷʚʣʝʥʠʡ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦ ʥʠʢʘʢ ʥʝ ʫʤʝʥʴʰʘʝʪ ʚʳʩʦʢʦʡ ʥʘʫʯʥʦʡ ʮʝʥʥʦʩʪʠ ʤʥʦʛʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ 

çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ ʠ çʪʦʨʩʠʦʥʥʳʭè ʵʬʬʝʢʪʦʚ. ʊʘʢ ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʦʥʠ ʧʦʤʦʛʫʪ 

ʩʦʚʝʨʰʠʪʴ ʥʘʟʨʝʚʰʠʡ ʩʢʘʯʦʢ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʠ ʧʦʣʫʯʘʪ ʩʚʦʶ ʜʦʩʪʦʚʝʨʥʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ.  

ʈʘʩʩʤʦʪʨʝʥʥʦʝ ʚʳʰʝ ʪʨʝʙʫʝʪ ʙʝʟʫʩʣʦʚʥʦʛʦ ʫʯʸʪʘ ʚ ʞʠʟʥʝʥʥʦʡ ʧʨʘʢʪʠʢʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʥʘʫʯʥʳʤ ʪʝʤʘʪʠʢʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʦʢʘʟʳʚʘʝʪʩʷ ʣʦʞʥʦʡ 

ʦʛʨʦʤʥʘʷ ʤʘʩʩʘ ʨʘʟʣʠʯʥʳʭ ʫʤʦʧʦʩʪʨʦʝʥʠʡ ʚ ʧʫʙʣʠʢʘʮʠʷʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

çʪʦʨʩʠʦʥʥʳʭè ʵʬʬʝʢʪʦʚ ɻ.ʀ. ʐʠʧʦʚʳʤ ʠ ɸ.ɽ. ɸʢʠʤʦʚʳʤ. ɺʦ-ʚʪʦʨʳʭ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʣʶʙʳʝ 

ʧʦʧʳʪʢʠ ʢʦʥʢʨʝʪʠʟʘʮʠʠ, ʢʘʢʦʡ-ʣʠʙʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʢʘ ʝʱʸ ʥʝʠʟʚʝʩʪʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ çʥʝʢʣʘʩʩʠʯʝʩʢʦʡè ʥʘʫʯʥʦʡ ʧʨʠʨʦʜʳ ʜʦʣʞʥʳ 

ʠʟʙʝʛʘʪʴʩʷ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʚʪʦʨʝʥʠʷ ʧʨʦʠʟʦʰʝʜʰʝʛʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʤʘʩʩʦʚʦʛʦ 

ʟʘʙʣʫʞʜʝʥʠʷ. ɼʘʞʝ ʧʦʧʳʪʢʠ ʦʧʝʨʠʨʦʚʘʥʠʷ ʪʝʨʤʠʥʘʤʠ ʧʦʣʝ ʠ ʠʟʣʫʯʝʥʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʦʰʠʙʦʯʥʳʤʠ, ʠʙʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʘʙʩʦʣʶʪʥʦ ʥʠʢʘʢʦʛʦ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʷʚʣʝʥʠʡ. ʀ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ 

ʢʦʥʢʨʝʪʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʚʥʝ ʯʸʪʢʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠʭ ʬʠʟʠʯʝʩʢʦʡ ʫʤʝʩʪʥʦʩʪʠ ʦʧʷʪʴ ʞʝ 

ʙʫʜʝʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʤʳʩʣʝʥʥʦʤʫ ʧʨʦʩʪʦʨʫ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʥʘʫʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʜʘʥʥʳʭ ʷʚʣʝʥʠʡ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ çʢʨʠʟʠʩ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʠʥʪʝʨʧʨʝʪʘʮʠʡè - ʚʦʚʩʝ ʥʝ ʧʨʝʧʷʪʩʪʚʠʝ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ, ʥʝʩʦʤʥʝʥʥʦ, ʙʫʜʝʪ ʙʣʘʛʦʧʦʣʫʯʥʦ ʧʝʨʝʞʠʪ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

çʪʦʨʩʠʦʥʥʳʭè ʵʬʬʝʢʪʦʚ ɻ.ʀ. ʐʠʧʦʚʳʤ ʠ ɸ.ɽ. ɸʢʠʤʦʚʳʤ ʚʦʚʩʝ ʥʝ ʷʚʣʷʶʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤʠ. ʀʤʝʶʪʩʷ ʠ ʜʨʫʛʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʧʨʦʩʪʦ 

ʥʝ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ, ʠ ʦʥʠ ʚʧʦʣʥʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʦʩʪʦʚʝʨʥʦʛʦ ʥʘʫʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ.  

 

ɺ ʢʘʯʝʩʪʚʝ ʪʨʝʪʴʝʡ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʳ ʥʘʫʯʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʫʯʥʳʭ ʪʝʤʘʪʠʢ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʙʣʝʤʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʢʘ 

ʝʱʸ ʥʝʠʟʚʝʩʪʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ 

ʢʦʥʢʨʝʪʥʦ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʨʘʥʝʝ, ʧʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʟʫ ʞʝ ʦʪʙʨʦʩʠʪʴ ʚʩʝ ʨʘʥʝʝ ʩʜʝʣʘʥʥʳʝ ʨʘʟʣʠʯʥʳʝ ʫʤʦʧʦʩʪʨʦʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

çʪʦʨʩʠʦʥʥʦʡ ʪʝʦʨʠʠè ɻ.ʀ. ʐʠʧʦʚʘ ʠ ɸ.ɽ. ɸʢʠʤʦʚʘ. ɺ ʩʫʱʥʦʩʪʠ, ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘʯʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʠʜʝʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʦʯʪʠ ʩ 

ʥʫʣʷ. ʇʨʠ ʵʪʦʤ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʚʪʦʨʝʥʠʷ ʧʦʜʦʙʥʳʭ ʦʰʠʙʦʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ ʥʘʡʪʠ 

ʧʫʪʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʨʷʜʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʨʦʜʳ 

çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ, ʧʨʦʚʝʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʫʯʥʳʡ ʘʥʘʣʠʟ çʤʝʪʦʜʦʤ 

ʠʩʢʣʶʯʝʥʠʷè. ɼʣʷ ʦʮʝʥʢʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʢʘʢʠʭ-ʣʠʙʦ ʥʘʫʯʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʦʪʥʦʰʝʥʠʠ 

ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʨʦʜʳ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ:  

1) ʆʙʲʷʩʥʝʥʠʝ ʥʝʵʢʨʘʥʠʨʫʝʤʦʩʪʠ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ.  
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ʂʘʢ ʧʨʘʚʠʣʦ, ʘʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʡ ʘʛʝʥʪ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʡ 

ʨʝʘʣʠʟʘʮʠʶ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ, ʠʤʝʝʪ ʬʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʫʶ ʧʨʦʥʠʢʘʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ. ʆʜʥʘʢʦ ʪʦʛʜʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʦʥʷʪʥʳʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥ ʩʧʦʩʦʙʝʥ ʦʢʘʟʳʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʮʝʣʝʚʦʡ ʦʙʲʝʢʪ ʠʣʠ ʩʧʦʩʦʙʝʥ ʫʣʘʚʣʠʚʘʪʴʩʷ ʤʦʟʛʦʤ.  

2) ʆʙʲʷʩʥʝʥʠʝ ʯʸʪʢʦʡ ʘʜʨʝʩʥʦʩʪʠ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ.  

ʅʠ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʪʝʦʨʠʡ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ, ʥʝ ʩʤʦʛ ʜʘʪʴ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʧʦʯʝʤʫ ʵʪʦʪ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʬʠʟʠʯʝʩʢʠʡ ʘʛʝʥʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʙʠʨʘʪʝʣʴʥʦʝ çʧʩʠʭʦʬʠʟʠʯʝʩʢʦʝè ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʤʝʥʥʦ ʩ ʮʝʣʝʚʳʤ 

ʦʙʲʝʢʪʦʤ ʠʣʠ ʛʨʫʧʧʦʡ ʦʙʲʝʢʪʦʚ.  

3) ʆʙʲʷʩʥʝʥʠʝ ʚʥʝʚʨʝʤʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʨʝʘʣʠʟʘʮʠʠ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ.  

ʉʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʵʢʟʦʪʠʯʥʳʝ ʧʦʧʳʪʢʠ ʜʘʪʴ ʦʙʲʷʩʥʝʥʠʝ ʵʪʦʤʫ ʧʫʪʸʤ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʧʝʨʝʭʦʜʦʚ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʆʜʥʘʢʦ ʧʦʜʦʙʥʳʝ 

ʛʠʧʦʪʝʟʳ ʩʣʠʰʢʦʤ ʥʘʪʷʥʫʪʳ ʠ ʟʘʢʦʥʦʤʝʨʥʦ ʥʝ ʥʘʭʦʜʷʪ ʧʦʜʜʝʨʞʢʠ ʩʨʝʜʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʬʠʟʠʢʦʚ.  

4) ʆʙʲʷʩʥʝʥʠʝ ʥʝʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ 

çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ.  

ʅʠ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʪʝʦʨʠʡ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ, ʥʝ ʩʤʦʛ ʜʘʪʴ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʧʦʯʝʤʫ ʵʪʦʪ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʬʠʟʠʯʝʩʢʠʡ ʘʛʝʥʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʙʣʶʜʘʝʤʦʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʚ ʦʙʲʝʢʪʘʭ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʚʦʟʜʝʡʩʪʚʠʡ.  

5) ʆʙʲʷʩʥʝʥʠʝ ʩʚʷʟʠ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ ʩ ʧʨʦʮʝʩʩʘʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʤʦʟʛʘ.  

ɸʚʪʦʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʦʨʠʡ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ ʥʝʜʦʧʫʩʪʠʤʦ ʥʝʙʨʝʞʥʦ 

ʦʪʥʦʩʷʪʩʷ ʢ ʜʘʥʥʦʤʫ ʥʘʫʯʥʦʤʫ ʘʩʧʝʢʪʫ. ʅʠ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʪʝʦʨʠʡ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ, 

ʥʝ ʩʤʦʛ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʚʷʟʘʪʴ ʧʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ ʠʣʠ ʚʦʩʧʨʠʷʪʠʷ ʵʪʦʛʦ 

ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʩ ʧʨʦʮʝʩʩʦʤ ʛʝʥʝʨʘʮʠʠ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ, 

ʷʚʣʷʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʟʛʘ [8].  

 

ɺ ʩʫʱʥʦʩʪʠ, ʜʘʞʝ ʙʝʛʣʳʡ ʦʙʟʦʨ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʩʨʘʟʫ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʫʩʪʴ ʩʢʦʣʴ ʫʛʦʜʥʦ ʬʘʥʪʘʩʪʠʯʝʩʢʦʛʦ ʧʦ ʩʚʦʠʤ 

ʩʚʦʡʩʪʚʘʤ ʬʠʟʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ 

ʬʦʨʤʘʣʴʥʳʡ ʧʘʨʘʜʦʢʩ, ʥʘ ʢʦʪʦʨʦʤ ʠ çʩʣʦʤʘʣʘʩʴè ʢʘʢ çʘʢʘʜʝʤʠʯʝʩʢʘʷè, ʪʘʢ ʠ 

çʘʣʴʪʝʨʥʘʪʠʚʥʘʷè ʥʘʫʢʘ: ʬʝʥʦʤʝʥ ʜʦʩʪʦʚʝʨʥʦ ʝʩʪʴ, ʥʦ ʩʧʦʩʦʙʦʚ ʥʘʫʯʥʦ ʦʙʲʷʩʥʠʪʴ ʝʛʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.  

ʅʦ ʣʶʙʳʝ ʧʘʨʘʜʦʢʩʳ ʠʤʝʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʦʰʠʙʦʯʥʳʤʠ ʠʩʭʦʜʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ. ɺ ʜʘʥʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʧʘʨʘʜʦʢʩ ʚʦʟʥʠʢʘʝʪ 

ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʧʦʣʷ ʧʦʠʩʢʘ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʪʦʣʴʢʦ ʦʜʥʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʴʶ: 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʥʘʫʯʥʦʡ ʙʠʦʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ çʧʨʠʸʤʥʠʢ-ʧʝʨʝʜʘʪʯʠʢè, ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ, 

ʯʪʦ ʚʩʝ ʵʬʬʝʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢʠʤʠ-ʣʠʙʦ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʘʛʝʥʪʘʤʠ ʚ ʚʠʜʝ ʧʦʣʝʡ, ʠʟʣʫʯʝʥʠʡ ʠ ʪ.ʧ.  

ʉʪʨʘʥʥʳʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʠʨʦʜʳ 

çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ ʚʧʣʦʪʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʚʘʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʧʦʥʷʪʦʡ ʚ ʈʦʩʩʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʉʐɸ ʝʸ ʦʩʦʟʥʘʣʠ, ʧʨʘʢʪʠʯʝʩʢʠ, ʠʟʥʘʯʘʣʴʥʦ 

(ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 1970-ʝ ʛʦʜʳ). ʆʙ ʵʪʦʤ ʤʦʞʥʦ ʢʦʩʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʫʜʠʪʴ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʸʥʳʭ ʧʦ ʪʝʤʘʪʠʢʝ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ [9-13].  

ɿʘʢʦʥʦʤʝʨʥʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢʠʭ-ʣʠʙʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʨʝʘʣʠʟʘʮʠʠ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ. ʆʥʠ, ʙʝʟʫʩʣʦʚʥʦ, ʫʞʝ 

ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ. ʕʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʘʢ çʢʚʘʥʪʦʚʦ-

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷè ʠ çʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷè.  
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çʂʚʘʥʪʦʚʦ-ʢʦʨʨʝʣʷʮʠʦʥʥʘʷè ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ (ʢʦʪʦʨʘʷ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʠʜʝʡ 

ʥʝʢʦʝʛʦ çʢʚʘʥʪʦʚʦʛʦ ʩʦʟʥʘʥʠʷè [14-15]) ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè 

ʷʚʣʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʥʘ ʦʩʥʦʚʝ ʷʚʣʝʥʠʡ çʢʚʘʥʪʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠè ʠ ʢʘʢʠʭ-ʣʠʙʦ 

ʜʨʫʛʠʭ ʷʚʣʝʥʠʡ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ, ʢʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʟʛʘ. ɺ ʩʫʱʥʦʩʪʠ, ʜʘʥʥʘʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʚʩʸ ʪʦʡ ʞʝ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʙʠʦʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ çʧʨʠʸʤʥʠʢ-ʧʝʨʝʜʘʪʯʠʢè, ʚ ʢʦʪʦʨʦʡ 

ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʘʛʝʥʪʳ ʧʦʧʳʪʘʣʠʩʴ ʟʘʤʝʥʠʪʴ ʥʘ ʥʝʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʝ. 

ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʠ ʫʥʘʩʣʝʜʦʚʘʥʠʝ ʝʡ ʚʩʝʭ ʧʨʦʙʣʝʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʙʠʦʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ. ʌʘʢʪʠʯʝʩʢʠ, ʵʪʦ 

ʜʝʣʘʝʪ ʝʸ ʟʘʚʝʜʦʤʦ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦʡ.  

çʕʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷè ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ 

çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʝʢʦʝʛʦ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ çʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘè, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ 

ʩʦʙʳʪʠʡ ʥʘʩʪʦʷʱʝʛʦ, ʧʨʦʰʣʦʛʦ ʠ ʙʫʜʫʱʝʛʦ ʥʘʰʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ. ʅʘ ʯʠʩʪʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʠʨʦʜʳ ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʫʢʘʟʳʚʘʶʪ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʝʥʠʷ çʤʠʢʨʦʧʩʠʭʦʢʠʥʝʟʘè [9-13]. ɼʦ 

ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʜʘʥʥʘʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʫʱʝʩʪʚʦʚʘʣʘ ʣʠʰʴ ʚ ʚʠʜʝ ʚʝʩʴʤʘ 

ʪʫʤʘʥʥʳʭ ʠ ʥʠʯʝʛʦ ʥʝ ʦʙʲʷʩʥʷʶʱʠʭ ʛʠʧʦʪʝʟ ʬʠʣʦʩʦʬʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʩʣʦʞʥʦʩʪʠ, ʠʤʝʥʥʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʨʦʨʘʙʦʪʢʠ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʠʨʦʜʳ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ.  

ɺ ʜʘʥʥʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ çʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʦʥʪʠʥʫʫʤè ʚʳʧʦʣʥʷʝʪ ʢʘʢ 

ʩʚʷʟʫʶʱʫʶ ʨʦʣʴ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʙʲʝʢʪʦʚ ʠ ʩʫʙʲʝʢʪʦʚ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ, ʪʘʢ 

ʠ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʠ ʩʫʙʲʝʢʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʬʠʟʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ-ʩʚʦʝʤʫ ʤʘʪʝʨʠʘʣʴʥʘ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʧʣʘʥʝ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ʂʘʢʫʶ ʠʤʝʥʥʦ ʢʦʥʢʨʝʪʥʫʶ ʬʦʨʤʫ ʵʪʦ ʤʦʞʝʪ ʠʤʝʪʴ ï ʧʦʢʘ ʥʝ ʷʩʥʦ. ʄʦʞʥʦ ʣʠʰʴ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦ ʠʤʝʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʨʝʣʷʪʠʚʥʳʡè ʚʠʜ ʚ ʬʦʨʤʝ ʢʘʢʠʭ-ʣʠʙʦ 

ʜʠʥʘʤʠʢʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʠ çʢʚʘʥʪʦʚʦ ʩʤʝʱʸʥʥʳʭè ʧʦʜʦʙʠʡ 

ʥʘʙʣʶʜʘʝʤʦʡ ʥʘʤʠ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʢʘʢ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʚ ʤʦʜʝʣʠ 

çʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʤʠʨʦʚè (çʧʘʨʘʣʣʝʣʴʥʳʭ ʚʩʝʣʝʥʥʳʭè) ʬʠʟʠʢʘ ʍʴʶ ʕʚʝʨʝʪʪʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʦʪʦʙʨʘʞʝʥʠʷ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ ʠ ʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚ, ʚʝʨʦʷʪʥʦ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʨʦʮʝʩʩʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ 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. ɺ 

ʦʪʥʦʰʝʥʠʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ, ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʤʦʞʝʪ 

ʩʦʯʝʪʘʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʢʚʘʥʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʩʧʦʩʦʙʥʳ ʦʙʫʩʣʘʚʣʠʚʘʪʴ ʠʟʤʝʥʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʥʝʡʨʦʥʦʚ (ʥʘʧʨʠʤʝʨ, 

ʚʝʟʠʢʫʣ ʩ ʥʝʡʨʦʤʝʜʠʘʪʦʨʘʤʠ ʠʣʠ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʨʝʮʝʧʪʦʨʦʚ) ʠ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʚʣʠʷʪʴ ʥʘ 

ʥʝʨʚʥʦ-ʠʤʧʫʣʴʩʥʳʝ ʧʨʦʮʝʩʩʳ.  

 

ʂʨʦʤʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʧʨʦʙʣʝʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʸʪʘ ʨʷʜʘ ʠʭ ʜʨʫʛʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ:  

1) ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʜʝʡʩʪʚʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʦʚ) ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ ʚʙʣʠʟʠ (ʦʢʦʣʦ 10-20 ʤ) ʦʪ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʠʭ ʦʧʝʨʘʪʦʨʦʚ-
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ʵʢʩʪʨʘʩʝʥʩʦʚ. ɼʘʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʥʝʟʘʚʠʩʠʤʦ, ʪʘʢ ʠ 

ʩʠʥʝʨʛʠʯʥʦ.  

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʠ 

ʠʟʙʠʨʘʪʝʣʴʥʳʤ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʤè ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦ ʚʩʝʡ ʭʘʨʘʢʪʝʨʥʦʡ, ʫʥʠʢʘʣʴʥʦʡ 

ʩʧʝʮʠʬʠʢʦʡ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʯʸʪʢʦʡ ʘʜʨʝʩʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠʭ ʦʪ ʨʘʩʩʪʦʷʥʠʷ).  

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʥʝʠʟʙʠʨʘʪʝʣʴʥʳʤ, 

ʙʠʦʬʠʟʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʢʘ ʝʱʸ ʥʝʠʟʚʝʩʪʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ, ʧʦʨʦʞʜʘʝʤʦʛʦ 

ʧʨʦʮʝʩʩʘʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʧʨʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʭ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʷʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢʦʩʚʝʥʥʳʭ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ.  

 

2) ʇʨʦʙʣʝʤʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʸʪʘ ʚ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʬʘʢʪʦʨʘ 

ʩʪʦʨʦʥʥʝʛʦ çʧʩʠʭʦʬʠʟʠʯʝʩʢʦʛʦè (ʠ ʫʧʦʤʷʥʫʪʦʛʦ ʘʥʦʤʘʣʴʥʦʛʦ ʙʠʦʬʠʟʠʯʝʩʢʦʛʦ) ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʠʟʘʪʦʨʘ/ʥʘʙʣʶʜʘʪʝʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʧʨʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʣʶʜʝʡ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʙʳʣʘ ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʢʘʟʘʥʘ ʚ ʤʥʦʛʦʣʝʪʥʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ɸ.ʖ. ʉʤʠʨʥʦʚʘ [16] ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ.  

 

3) ʇʨʦʙʣʝʤʘ ʜʦʩʪʦʚʝʨʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʢʘʢʦʡ-ʣʠʙʦ ʘʧʧʘʨʘʪʫʨʦʡ ʵʬʬʝʢʪʦʚ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʚʦʟʜʝʡʩʪʚʠʡ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʚʦʟʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ 

ʨʝʘʣʠʟʫʶʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ 

ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʵʣʝʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʵʬʬʝʢʪʘ, ʤʦʞʝʪ ʙʳʪʴ 

ʚʦʚʩʝ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʜʘʪʯʠʢ, ʘ, ʥʘʧʨʠʤʝʨ, ʢʘʢʦʡ-ʣʠʙʦ ʢʦʤʧʦʥʝʥʪ 

ʫʩʠʣʠʪʝʣʷ ʩʠʛʥʘʣʘ ʠʣʠ ʜʘʞʝ ʙʣʦʢ ʧʠʪʘʥʠʷ.  

 

ʇʦʩʣʝʜʥʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʙʣʝʤʦʡ ʥʘʫʯʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʚ 

ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʪʝʤʘʪʠʢʝ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʢʦʨʨʝʢʪʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʝʨʤʠʥʘ çʬʠʟʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷè.  

ʉʫʱʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʭʦʨʦʰʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸ.ɺ. ʂʘʨʘʚʘʡʢʠʥʘ [17]. ɺ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝʢʠʡ çʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʛʝʥʝʨʘʪʦʨè, ʚ 

ʯʠʩʣʝ ʧʨʦʯʝʛʦ, ʧʦʢʘʟʘʣ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʫʩʣʘʚʣʠʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʨʘʩʧʘʜʘ, ʯʪʦ ʙʳʣʦ ʧʨʦʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʦ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʝʢʦʪʦʨʳʤʠ ʜʨʫʛʠʤʠ 

ʫʯʸʥʳʤʠ, ʢʘʢ ʯʠʩʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʜʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʜʨʫʛʫʶ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʤʦʞʝʪ ʣʠ ʢʘʢʦʝ-ʣʠʙʦ ʬʠʟʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʙʳʪʴ 

ʛʝʥʝʨʘʪʦʨʦʤ çʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè?  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʨʤʠʥ çʬʠʟʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷè ʥʝ ʠʤʝʝʪ ʦʙʱʝʧʨʠʥʷʪʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʠ ʬʦʨʤʫʣʠʨʦʚʢʠ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʫʯʸʥʳʭ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʣʶʙʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ 

ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʠʭ ʩʦʩʪʦʷʥʠʝ ʤʝʥʷʝʪʩʷ, ʘ ʟʥʘʯʠʪ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʤ 

ʧʝʨʝʜʘʸʪʩʷ ʠʥʬʦʨʤʘʮʠʷ. ʅʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʫʯʸʥʳʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʠʝ 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ çʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʜʳè ʤʠʨʦʟʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʚʦʠ ʥʝʢʠʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʥʦʩʠʪʝʣʠ (ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚʩʸ ʪʦ ʞʝ çʪʦʨʩʠʦʥʥʦʝè ʠʟʣʫʯʝʥʠʝ) ʠ ʩʧʦʩʦʙʥʳ 

ʦʙʫʩʣʘʚʣʠʚʘʪʴ ʨʝʘʣʠʟʘʮʠʶ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ. ʏʘʩʪʴ ʫʯʸʥʳʭ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʪʝʨʤʠʥ 

çʠʥʬʦʨʤʘʮʠʷè ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʡ ʘʙʩʪʨʘʢʮʠʝʡ ʠ ʧʦʧʳʪʢʠ ʥʘʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢʠʤ-ʣʠʙʦ 

ʢʦʥʢʨʝʪʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʰʝʥʳ ʩʤʳʩʣʘ.  

ɸʙʩʪʨʘʛʠʨʫʷʩʴ ʦʪ ʧʨʦʙʣʝʤ ʚʝʨʠʬʠʢʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʦʙʥʳʭ ʧʨʦʚʝʜʸʥʥʦʤʫ ɸ.ɺ. 

ʂʘʨʘʚʘʡʢʠʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʥʘʙʣʶʜʝʥʠʡ ʧʦʜʦʙʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʨʦʩʩʠʡʩʢʦʛʦ ʙʠʦʬʠʟʠʢʘ ʉ.ʕ. ʐʥʦʣʷ [18-20]. ʆʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʵʬʬʝʢʪʳ ʚ 
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ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʉ.ʕ. ʐʥʦʣʷ ʙʳʣʠ ʦʙʫʩʣʦʚʣʝʥʳ ʷʚʥʦ ʢʦʩʤʦʬʠʟʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʧʦʢʘ ʝʱʸ 

ʥʝʠʟʚʝʩʪʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ɽʛʦ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʧʨʠʚʷʟʢʘ ʢ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʤʫ 

ʜʚʠʞʝʥʠʶ ɿʝʤʣʠ (ʢʘʢ ʚʦʢʨʫʛ ʦʩʠ, ʪʘʢ ʠ ʚ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʥʘʙʣʶʜʘʶʪʩʷ ʯʸʪʢʠʝ ʮʠʢʣʳ ʧʦʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ çʦʪʧʝʯʘʪʢʦʚè ʚʦʟʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ 

ʢʦʩʤʦʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʛʠʩʪʦʛʨʘʤʤʘʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʠ ʤʥʦʛʠʭ 

ʜʨʫʛʠʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʥʘʙʣʶʜʝʥʠʷ (ʧʦʢʘ ʝʱʸ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʦʜʪʚʝʨʞʜʸʥʥʳʝ) ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

çʪʦʨʩʠʦʥʥʳʭè ʵʬʬʝʢʪʦʚ [21]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʚ ʮʝʣʦʤ, ʥʝʧʨʘʚʠʣʴʥʳʤ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʵʬʬʝʢʪʳ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨ çʯʠʩʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭè.  

ʂʦʥʝʯʥʦ, ʦʙʥʘʨʫʞʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ, ʧʨʠʯʸʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʣʦʞʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ, 

ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ, ʥʦ ʠ, ʚʦʦʙʱʝ, ʥʘ ʦʩʥʦʚʝ 

ʠʤʝʶʱʠʭʩʷ ʥʘʫʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʢʘʢ ʪʘʢʦʚʳʭ. ʕʪʦ ʰʦʢʠʨʫʝʪ ʩʚʦʝʡ 

ʥʝʦʙʳʯʥʦʩʪʴʶ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʪʦʠʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʟʥʘʥʠʷ ʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʞʝ ʦʙʥʘʨʫʞʠʣʠ ʩʚʦʸ ʷʚʥʦʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʠ ʚ ʙʣʠʟʢʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʥʝʠʟʙʝʞʥʦ ʧʨʝʪʝʨʧʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʯʪʦ, ʚ ʯʠʩʣʝ 

ʧʨʦʯʝʛʦ, ʧʦʠʩʢ ʜʦʩʪʦʚʝʨʥʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʨʦʜʳ çʪʦʨʩʠʦʥʥʳʭè ʵʬʬʝʢʪʦʚ ʜʘʩʪ 

ʨʝʟʫʣʴʪʘʪ ʚ ʚʠʜʝ ʥʦʚʦʡ ʥʘʫʯʥʦʡ ʧʘʨʘʜʠʛʤʳ ʠ ʥʦʚʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, 

ʢʦʪʦʨʳʝ ʦʙʲʷʩʥʷʪ ʤʥʦʛʦʝ ʢʘʞʫʱʝʝʩʷ ʩʝʡʯʘʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʦʟʤʦʞʥʳʤ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪʩʷ ʧʨʠʯʠʥʳ ʚʟʛʣʷʥʫʪʴ ʥʘ ʧʨʦʙʣʝʤʫ ʬʦʨʤʫʣʠʨʦʚʢʠ ʪʝʨʤʠʥʘ 

çʬʠʟʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷè ʩ ʜʨʫʛʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʈʘʥʝʝ ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʫʞʝ ʨʘʩʩʤʦʪʨʝʣʠ 

ʧʨʦʙʣʝʤʘʪʠʢʫ ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʨʦʜʳ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ, ʠ ʵʪʦ ʜʘʣʦ ʚʳʚʦʜ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʵʪʦʤ ʠʤʝʝʪ ʧʨʦʨʘʙʦʪʢʘ çʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡè 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʵʪʦ ʠ ʧʨʠ 

ʬʦʨʤʫʣʠʨʦʚʢʝ ʧʦʥʷʪʠʷ çʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè. ɺ  ɻ ʪʦʤ ʢʦʥʪʝʢʩʪʝ, çʬʠʟʠʯʝʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷè ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʙʳʪʠʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ. çʌʠʟʠʯʝʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷè ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʨʘʟʨʳʚʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʦʙʦʡ ʦʪʦʙʨʘʞʘʝʪ ʥʘ 

ʬʠʟʠʯʝʩʢʦʤ ʧʣʘʥʝ ʤʠʨʘ, ʥʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʘʙʩʪʨʘʛʠʨʦʚʘʥʥʦʡ ʦʪ 

ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ, ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʚ ʥʸʤ ʩʚʦʝʛʦ ʩʫʙʩʪʨʘʪʘ ʜʘʞʝ ʚ ʚʠʜʝ ʩʢʦʣʴ 

ʫʛʦʜʥʦ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʣʝʡ ʠ ʠʟʣʫʯʝʥʠʡ (ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʧʝʯʘʪʣʝʥʘ ʪʝʤ ʞʝ, ʯʪʦ ʩʦʙʦʡ ʦʪʦʙʨʘʞʘʝʪ). ʇʦʥʠʤʘʥʠʝ ʵʪʦʛʦ ʘʩʧʝʢʪʘ ʷʚʣʷʝʪʩʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʤ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʪʝʤʘʪʠʢʝ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè, ʘ ʪʘʢʞʝ 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʦʡ (çʥʝʢʣʘʩʩʠʯʝʩʢʦʡè) ʧʨʠʨʦʜʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʙʦʛʦ ʨʦʜʘ ʬʠʟʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʛʝʥʝʨʘʪʦʨʦʤ çʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè ʠ ʦʙʫʩʣʘʚʣʠʚʘʪʴ ʩʦʙʦʡ ʢʘʢʠʝ-ʣʠʙʦ 

çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʝè ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʯʠʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʪʨʦʡʩʪʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ çʧʝʨʝʥʦʩʘ 

ʠʥʬʦʨʤʘʮʠʠè (ʚ ʨʘʟʥʳʭ ʥʘʠʤʝʥʦʚʘʥʠʷʭ: çʪʝʣʝʧʦʨʪʘʪʦʨʦʚ ʠʥʬʦʨʤʘʮʠʠè, 

çʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʥʝʣʦʢʘʣʴʥʳʭ ʢʦʨʨʝʣʷʪʦʨʦʚè). ʅʘʠʙʦʣʴʰʠʡ ʦʙʲʸʤ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦʜʦʙʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʩʦʟʜʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʙʳʣ 

ʧʦʣʫʯʝʥ ɸ.ʖ. ʉʤʠʨʥʦʚʳʤ, ʢʦʪʦʨʳʡ ʩʤʦʛ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʫʯʥʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [16]. 

ʏʠʩʪʦ ʚʥʝʰʥʝ ʤʳ ʧʦʣʫʯʘʝʤ ʦʯʝʨʝʜʥʦʡ ʧʘʨʘʜʦʢʩ, ʢʦʛʜʘ ʥʝʢʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʠʟʚʝʩʪʥʳʭ, ʥʦ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʨʝʘʣʠʟʘʮʠʶ ʪʦʛʦ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʠʶ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè 

ʷʚʣʝʥʠʡ (ʠ ʷʢʦʙʳ ʩʧʦʩʦʙʥʳ ʛʝʥʝʨʠʨʦʚʘʪʴ ʠ ʧʝʨʝʥʦʩʠʪʴ çʬʠʟʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶè). 

ʇʦʜʨʦʙʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʜʦʢʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ 

ʩʪʘʪʴʠ. ʄʦʞʥʦ ʜʘʪʴ ʣʠʰʴ ʢʨʘʪʢʦʝ ʝʛʦ ʦʙʲʷʩʥʝʥʠʝ. ʂʘʢ ʦʙʳʯʥʦ, ʣʶʙʦʡ ʧʘʨʘʜʦʢʩ ʦʟʥʘʯʘʝʪ 

ʦʰʠʙʢʫ ʚ ʢʘʢʠʭ-ʣʠʙʦ ʠʩʭʦʜʥʳʭ ʧʨʝʜʧʦʩʳʣʢʘʭ, ʥʝʫʯʸʪ ʢʘʢʠʭ-ʣʠʙʦ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʦʛʦ, ʢʘʢ ʠʤʝʥʥʦ ʦʨʛʘʥʠʟʦʚʘʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ çʧʝʨʝʥʦʩʫ ʠʥʬʦʨʤʘʮʠʠè, ʢʘʢ ʠʤʝʥʥʦ ʨʘʙʦʪʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʫʶ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʤʦʜʝʣʴ ʠʭ 
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ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʫʩʪʨʦʡʩʪʚʘʭ çʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠè, ʩʦʟʜʘʥʥʳʭ ɸ.ʖ. 

ʉʤʠʨʥʦʚʳʤ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ çʵʢʩʧʦʥʠʨʫʝʤʫʶ ʤʘʪʨʠʮʫ 

ʚʦʟʜʝʡʩʪʚʠʷè, ʯʪʦʙʳ ʦʙʫʩʣʦʚʠʪʴ çʧʝʨʝʥʦʩè ʝʸ ʩʚʦʡʩʪʚ ʚ ʦʙʲʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ. ɺʥʝʰʥʝ ʚʩʸ 

ʚʳʛʣʷʜʠʪ ʠʤʝʥʥʦ ʢʘʢ ʨʘʙʦʪʘ ʯʠʩʪʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʅʦ ʥʘʤʠ ʨʘʥʝʝ ʫʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ çʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷè ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʨʝʘʣʠʟʘʮʠʠ 

çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭè ʷʚʣʝʥʠʡ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʨʝʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥʥʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʥʝ ʦʛʨʘʥʠʯʝʥ ʪʦʣʴʢʦ, ʩʦʙʩʪʚʝʥʥʦ, 

çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʤʠè ʷʚʣʝʥʠʷʤʠ, ʠʙʦ ʦʥʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʦ ʚʩʝʡ ʧʨʠʨʦʜʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʫʯʘʩʪʠʝʤ çʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ (ʚʩʝʭ) ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, 

ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʙʳʪʠʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

çʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷè ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʬʘʢʪʠʯʝʩʢʠ, ʦʭʚʘʪʳʚʘʝʪ ʩʦʙʦʡ ʚʩʸ ʩʫʱʝʝ 

ʚ ʵʪʦʤ ʤʠʨʝ, ʠ, ʧʦʪʝʥʮʠʘʣʴʥʦ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤʘ ʠ ʢ ʦʙʲʷʩʥʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ 

ʨʝʘʣʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʘʥʦʤʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʨʝʘʣʠʟʫʶʪʩʷ ʧʦ ʧʨʠʥʮʠʧʘʤ, ʩʭʦʜʥʳʤ ʩ çʧʩʠʭʦʬʠʟʠʯʝʩʢʠʤʠè ʷʚʣʝʥʠʷʤʠ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ çʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡè ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʬʠʟʠʯʝʩʢʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ çʵʢʩʧʦʥʠʨʫʝʤʫʶ ʤʘʪʨʠʮʫ ʚʦʟʜʝʡʩʪʚʠʷè ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ çʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭè ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʟʚʦʜʷʪ 

çʟʘʷʢʦʨʠʚʘʥʠʝè, ʧʨʠʚʷʟʢʫ ʘʛʝʥʪʘ ʵʪʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʨʘʟʫ çʵʢʩʧʦʥʠʨʫʝʤʦʡ ʤʘʪʨʠʮʳ ʚʦʟʜʝʡʩʪʚʠʷè. ɼʘʣʴʥʝʡʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʪʘʢʦʛʦ çʟʘʷʢʦʨʝʥʥʦʛʦè ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʨʘʟ ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʙʲʝʢʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʧʦʩʦʙʥʦ ʦʙʫʩʣʦʚʠʪʴ ʚ ʥʸʤ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʩʚʝʥʥʦʡ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʚʷʟʠ. ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʚʷʟʴ ʩ çʵʢʩʧʦʥʠʨʫʝʤʦʡ ʤʘʪʨʠʮʝʡ ʚʦʟʜʝʡʩʪʚʠʷè ʯʝʨʝʟ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʬʦʨʤʘʣʴʥʦ ʯʠʩʪʦ ʬʠʟʠʯʝʩʢʠʡ ʘʛʝʥʪ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʦʝ 

ʧʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ çʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠè ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʢʘʢʦʡ-ʣʠʙʦ ʛʝʥʝʨʘʮʠʠ 

çʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè, ʨʘʩʩʤʦʪʨʝʥʥʳʝ çʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝè ʵʬʬʝʢʪʳ ʚʦʟʥʠʢʘʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʸʤ.  

ɼʘʥʥʦʝ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʚʦʟʤʦʞʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʷʚʣʝʥʠʡ çʧʝʨʝʥʦʩʘ 

ʠʥʬʦʨʤʘʮʠʠè, ʨʘʟʫʤʝʝʪʩʷ, ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʵʢʩʧʨʦʤʪʦʤ. ɹʦʣʝʝ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʡ 

ʧʨʠʨʦʜʳ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʷʚʣʝʥʠʡ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʦʪʜʝʣʴʥʦʡ ʩʣʦʞʥʦʡ ʨʘʙʦʪʳ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʫʙʣʠʢʘʮʠʠ.  

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. ʐʠʧʦʚ ɻ.ʀ.  ʊʝʦʨʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ (ʊʝʦʨʠʠ, ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ).  

1997. 

2. ʐʠʧʦʚ ɻ.ʀ.  ʊʝʦʨʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʚ ʧʦʧʫʣʷʨʥʦʤ ʠʟʣʦʞʝʥʠʠ.  2002 

3. ɸʢʠʤʦʚ ɸ.ɽ.  ʕʚʨʠʩʪʠʯʝʩʢʦʝ ʦʙʩʫʞʜʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʦʠʩʢʘ ʥʦʚʳʭ ʜʘʣʴʥʦʜʝʡʩʪʚʠʡ. 

EGS -ʢʦʥʮʝʧʮʠʠ. // ʇʨʝʧʨʠʥʪ ʄʅʊʎ "ɺɽʅʊ" ˉ7ɸ, 1991. 

4. Arkadiusz Jadczyk   WWW.Online: 

http://quantumfuture.net/quantum_future/shipov.htm 

http://quantumfuture.net/quantum_future/affine.pdf 

http://quantumfuture.net/quantum_future/torsion.pdf 

5. ɹʦʙʨʦʚ ɸ.ɺ.  ʉʧʠʥʦʚʳʝ ʧʦʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ï ʚʪʦʨʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʬʘʢʪʦʨ ʚ ʷʚʣʝʥʠʠ ʧʦʣʝʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. // ʊʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ-2012: ʄʘʪʝʨʠʘʣʳ III-ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʄʦʩʢʚʘ, 15-16 ʩʝʥʪʷʙʨʷ 2012 ʛ. ʄ. 2012 ʉ.163-172. 

6. ʉʤʠʨʥʦʚ ɸ.ʖ.  ɼʘʣʴʥʠʝ ʥʝʣʦʢʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʪʦʨʩʠʦʥʥʳʤʠ ʚʦʟʙʫʞʜʝʥʠʷʤʠ ʠ ʚʦʣʥʘʤʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʧʣʘʟʤʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ 

(ʛʠʧʦʪʝʟʳ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ). // ʊʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï 2012: ʄʘʪʝʨʠʘʣʳ III-ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʄʦʩʢʚʘ, 15-16 

ʩʝʥʪʷʙʨʷ 2012 ʛ. ʄ. 2012 ʉ.173-200. 

http://quantumfuture.net/quantum_future/shipov.htm
http://quantumfuture.net/quantum_future/affine.pdf
http://quantumfuture.net/quantum_future/torsion.pdf


 17 

7. ɼʷʪʣʦʚ ɺ.ʃ.  ʇʦʣʷʨʠʟʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ.  1998. 

8. ɼʫʙʨʦʚʩʢʠʡ ɼ.ʀ.  ʉʦʟʥʘʥʠʝ ʢʘʢ ʧʨʝʜʤʝʪ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʕʧʠʩʪʝʤʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ. // ʌʠʣʦʩʦʬʩʢʠʝ ʥʘʫʢʠ ˉ15 ʄ.:2010. 

ʉ.194-213. 

9. ɼʞʘʥ ʈ.ɻ.  ʅʝʩʪʘʨʝʶʱʠʡ ʧʘʨʘʜʦʢʩ ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ: ʀʥʞʝʥʝʨʥʳʡ ʧʦʜʭʦʜ. 

// ʇʝʨ. ʩ ʘʥʛʣ. ʊʀʀʕʈ, 1982, ˉ3, ʉ.74-80. 

10. Schmidt H.A.  Collapse of the State Vector and PK Effect. // Foundation of Physics 12, 

1982, p.565-581. 

11. Schmidt H.A.  The strange properties of psychokinesis. // Journal of Scientific 

Exploration, 1987, Vol.1, No.2, pp.103-118. 

12. ɼʞʘʥ ʈ.ɻ., ɼʘʥʥ ɹ.ɼ.  ɻʨʘʥʠʮʳ ʨʝʘʣʴʥʦʩʪʠ. ʈʦʣʴ ʩʦʟʥʘʥʠʷ ʚ ʬʠʟʠʯʝʩʢʦʤ ʤʠʨʝ.  

1995. 

13. Jahn R.G., Dunne B.J.  The PEAR proposition. //Journal of Scientific Exploration, 

Vol.19, No.2, pp.195-245, 2005. 

14. S.R.Hameroff, R.C.Watt, S.A.Smith  Automation model of dynamic organization in 

microtubules. // Annals of the New York Academy of Sciences, 1986, No.466, pp.949-952. 

15. ʇʝʥʨʦʫʟ ʈ.  ʊʝʥʠ ʨʘʟʫʤʘ. ɺ ʧʦʠʩʢʘʭ ʥʘʫʢʠ ʦ ʩʦʟʥʘʥʠʠ.  2003 

16. ʉʤʠʨʥʦʚ ɸ.ʖ.  ɼʘʣʴʥʠʝ ʥʝʣʦʢʘʣʴʥʳʝ ʧʨʠʙʦʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʦʥʮʝʧʮʠʠ çʪʝʣʝʧʦʨʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠè. // ʄʘʪʝʨʠʘʣʳ II-ʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʊʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 2010è, 

ʊʘʤʙʦʚ, 28-29 ʩʝʥʪʷʙʨʷ 2010 ʛ. ʉ.119-149. 

17. ʂʘʨʘʚʘʡʢʠʥ ɸ.ɺ.  ʆʙʥʘʨʫʞʝʥʥʳʝ ʵʬʬʝʢʪʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ.  

http://www.second-physics.ru/lib/articles/karavaykin2013.doc 

18. ʐʥʦʣʴ ʉ.ʕ., ʂʦʣʦʤʙʝʪ ɺ.ɸ., ʇʦʞʘʨʩʢʠʡ ʕ.ɺ., ɿʝʥʯʝʥʢʦ ʊ.ɸ., ɿʚʝʨʝʚʘ ʀ.ʄ., 

ʂʦʥʨʘʜʦʚ ɸ.ɸ.  ʆ ʨʝʘʣʠʟʘʮʠʠ ʜʠʩʢʨʝʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚ ʭʦʜʝ ʬʣʫʢʪʫʘʮʠʡ ʚ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ. // ʋʩʧʝʭʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʫʢ. 1998. ʊʦʤ 168, ˉ10. 

19. ʐʥʦʣʴ ʉ.ʕ.  ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʬʣʫʢʪʫʘʮʠʠ ʬʦʨʤʳ ʜʠʩʢʨʝʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʠ ʢʦʩʤʦʬʠʟʠʯʝʩʢʠʭ ʧʨʠʯʠʥ. //ɹʠʦʬʠʟʠʢʘ. ï 2001. ï ʪ.46(3). ï 

ʉ.775-782. 

20. ʐʥʦʣʴ ʉ.ʕ., ʇʘʥʯʝʣʶʛʘ ɺ.ɸ.  ʂʦʩʤʦʬʠʟʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʚ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ GCP-

ʩʝʪʠ.   http://datchik.agpl.ru/5.pdf 

21. ʄʝʣʴʥʠʢ ʀ.ɸ.  ʆʪʢʣʠʢ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚʨʘʱʘʶʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. // ʂʚʘʥʪʦʚʘʷ ʄʘʛʠʷ, ʪʦʤ 4, ʚʳʧ.3, ʉ.3132-3146, 2007.   

http://migran.trinitas.pro/files/2011/03/OTKLIKMIA.pdf 

// ʀʟʙʨ. ʪʨ. VI ʉʠʙʠʨʩʢʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʧʨʦʙʣʝʤʘʤ ʬʠʟʠʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ʅʦʚʦʩʠʙʠʨʩʢ, 15-20 ʠʶʣʷ 2007ʛ. 

ï ʅʦʚʦʩʠʙʠʨʩʢ, ʀʥ-ʪ ʤʘʪʝʤʘʪʠʢʠ ʉʆ ʈɸʅ, 2008. ʉ.191-209. 

 

SOME MODERN PROBLEMS OF SCIENTIFIC METHODOLOGY IN THE ANALYSIS OF 

RESULTS ON SUBJECTS OF çPSYCHOPHYSICALè, AND ALSO THE PHYSICAL AND 

BIOPHYSICAL PHENOMENA OF STILL UNKNOWN (çNONCLASSICALè) PHYSICAL 

NATURE 

 

D.N. Kulikov 

 

dmitriy_koulikov@mail.ru 

 
Article considers some actual problems of correct initial interpretation by authors of results of the researches on these 

subjects. Also a number of associated specific features of the investigated phenomena which are necessary for 

considering at initial interpretation of results of their researches and a writing of publications is considered. Necessity of 

refusal of available popular theoretical interpretations of the observable phenomena and search of their authentic 

theoretical explanation is shown. Also perspectivity of development of ideas of interpretation of the çpsychophysicalè 

phenomena on a basis of çenergy-informationalè conceptual model is shown.  

http://www.second-physics.ru/lib/articles/karavaykin2013.doc
http://datchik.agpl.ru/5.pdf
http://migran.trinitas.pro/files/2011/03/OTKLIKMIA.pdf
mailto:dmitriy_koulikov@mail.ru


 18 

ʆ ʉʋʑɽʉʊɺʆɺɸʅʀʀ ʄʅʆɻʆʋʈʆɺʅɽɺʆʁ ɽɼʀʅʆʁ ʊʆʈʉʀʆʅʅʆʁ ʇʈʆɻʈɸʄʄʓ 

ʈɸɿɺʀʊʀʗ ʉ ʇʆɿʀʎʀʁ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʇɸʅʉʇɽʈʄʀʀ 

 

ɺ.ɼ. ʐʢʠʣʝʚ
1
, ɸ.ʅ. ɸʜʘʤʯʫʢ

2
, ɼ.ɺ. ʐʢʠʣʝʚ
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1
ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ ʬʠʟʠʢʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʳ, ʛ.ʂʠʰʠʥʝʚ, ʄʦʣʜʦʚʘ 

2
ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʚʷʟʠ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ, ʛ.ʂʠʰʠʥʝʚ, ʄʦʣʜʦʚʘ 

3
ʉʣʘʚʷʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ, ʛ. ʂʠʰʠʥʝʚ, ʄʦʣʜʦʚʘ 

 

Vladimir-Shkilev@mail.ru 

 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ ʧʨʦʷʚʣʝʥʠʡ ʚʠʭʨʝʚʳʭ ʪʦʨʩʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʧʨʠʨʦʜʝ ï ʚ ʠʥʥʦʚʘʮʠʷʭ, ʚ 

ʧʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤʳ ʪʨʘʚʦʷʜʥʳʝ-ʭʠʱʥʠʢʠ, ʚ ʭʠʤʠʯʝʩʢʠʭ ʧʫʣʴʩʠʨʫʶʱʠʭ ʨʝʘʢʮʠʷʭ, ʚ ʧʦʚʝʜʝʥʠʠ ʛʨʠʙʦʚ ʪʠʧʘ 

discoideum, ʚ ʤʘʪʝʤʘʪʠʢʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʚ ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤʘʭ, ʦʙʨʘʟʫʶʱʠʭ 

ʩʧʠʨʘʣʴʥʳʝ ʛʘʣʘʢʪʠʢʠ ʠ ʩʦʜʝʨʞʘʱʠʭ ʚ ʮʝʥʪʨʝ ʧʫʣʴʩʠʨʫʶʱʠʝ ʯʝʨʥʳʝ ʜʳʨʳ. ʅʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʧʨʠʨʦʜʥʳʭ 

ʷʚʣʝʥʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʭ ʩʠʣ, ʦʙʥʘʨʫʞʝʥʘ ʝʜʠʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʧʠʨʘʣʴʥʦʛʦ 

ʚʠʭʨʝʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʊʘʢʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʩ ʧʦʟʠʮʠʠ ʤʦʜʝʣʠ ʧʫʣʴʩʠʨʫʶʱʝʡ ʤʦʥʘʜʳ. 

 

ɼʣʷ ʯʠʪʘʪʝʣʷ, ʧʨʠʚʳʢʰʝʛʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʤʝʪʦʜʦʣʦʛʠʝʡ ʘʥʘʣʠʟʘ, ʜʘʥʥʘʷ ʩʪʘʪʴʩʷ 

ʙʫʜʝʪ ʢʘʟʘʪʴʩʷ ʤʝʰʘʥʠʥʦʡ ʠʟ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʥʝ ʠʤʝʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʥʠʯʝʛʦ ʦʙʱʝʛʦ. 

ʉʪʘʪʴʷ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʘ ʪʦʣʴʢʦ ʜʣʷ ʯʠʪʘʪʝʣʝʡ, ʧʨʠʚʳʢʰʠʭ ʢ ʤʝʪʦʜʦʣʦʛʠʠ ʩʠʥʪʝʟʥʦʛʦ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʭʦʣʠʩʪʠʯʥʦʡ (ʦʪ ʛʨʝʯʝʩʢʦʛʦ holos ï ʝʜʠʥʘʷ) ʬʠʣʦʩʦʬʠʠ. ɺʩʧʦʤʥʠʤ 

ʙʠʙʣʝʡʩʢʫʶ ʬʨʘʟʫ ï çɺʨʝʤʷ ʨʘʟʙʨʘʩʳʚʘʪʴ ʢʘʤʥʠ ʠ ʚʨʝʤʷ ʠʭ ʩʦʙʠʨʘʪʴè. ɺʨʝʤʷ ʩʦʙʠʨʘʪʴ 

çʢʘʤʥʠè ʧʨʠʰʣʦ. 

ʆʙʨʘʪʠʤʩʷ ʢ ʧʨʦʷʚʣʝʥʠʷʤ, ʦʙʥʘʨʫʞʝʥʥʳʤ ʚ ʧʦʚʝʜʝʥʠʠ ʛʨʠʙʘ-ʩʣʠʟʝʚʠʢʘ (ʤʠʢʩʦʤʠʮʝʪ 

ʜʠʢʪʠʦʩʪʝʣʠʫʤ, discoideum) . ʆʙʥʘʨʫʞʝʥ ʠ ʦʧʠʩʘʥ ʦʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ (1935 ʛ.). 

ʋʜʠʚʠʪʝʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʪʨʘʥʩʬʦʨʤʝʨ. ʀʥʦʛʜʘ, ʢʘʢ ʙʳ ʠʟ ʥʠʯʝʛʦ ʦʥ ʧʦʷʚʣʷʝʪʩʷ ʚ ʥʝʯʪʦ 

ʧʦʭʦʞʝʝ ʥʘ ʩʣʠʟʥʷ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʯʝʨʥʳʝ ʛʣʘʟʢʠ, ʙʦʣʴʰʠʝ ʫʩʠʢʠ ʠ ʤʦʨʱʠʥʠʩʪʫʶ ʢʦʞʫ. 

ʇʝʨʝʜʚʠʛʘʷʩʴ ʧʦ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʥ ʦʩʪʘʚʣʷʝʪ ʙʣʝʩʪʷʱʠʡ ʩʣʠʟʠʩʪʳʡ ʩʣʝʜ. ʅʦ ʧʨʠ 

ʚʦʟʥʠʢʘʶʱʝʡ ʦʧʘʩʥʦʩʪʠ ʦʥ ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ ʛʨʠʙʘ ʩ ʥʦʞʢʦʡ ʠ ʰʣʷʧʢʦʡ, ʯʪʦ ʠ ʧʦʟʚʦʣʷʝʪ ʝʛʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʛʨʠʙ. ʋ ʬʘʥʪʘʩʪʘ ʂʠʨʘ ɹʫʣʳʯʝʚʘ ʚ ʝʛʦ çʇʝʨʝʚʘʣʝè ʦʧʠʩʘʥʘ ʜʨʫʛʘʷ 

ʧʣʘʥʝʪʘ, ʥʘ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥʳ ʙʝʛʘʶʱʠʝ ʠ ʧʠʱʘʱʠʝ ʛʨʠʙʳ. ʅʦ ʦʢʘʟʳʚʘʝʪʩʷ, ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ 

ɿʝʤʣʷ, ʝʩʪʴ ʝʱʝ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʛʨʠʙʳ. ɼʦʙʨʘʚʰʠʩʴ ʜʦ ʪʝʨʨʠʪʦʨʠʠ ʙʦʛʘʪʦʡ ʧʠʱʠ ʚ ʚʠʜʝ 

çʩʣʠʟʥʷʢʘè ʦʥ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʜʚʠʛʘʶʱʠʝʩʷ ʢʣʝʪʢʠ-ʘʤʝʙʳ, ʢʦʪʦʨʳʝ 

ʨʘʟʙʝʛʘʶʪʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʜʣʷ ʧʦʠʩʢʘ ʧʠʱʠ. 

ʋʥʠʯʪʦʞʠʚ ʧʠʱʫ ʚ ʵʪʦʤ ʤʝʩʪʝ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʣʝʪʦʢ (ʪʘʢ ʠ ʭʦʯʝʪʩʷ ʠʭ ʥʘʟʚʘʪʴ 

ʨʫʢʦʚʦʜʷʱʠʝ ʢʣʝʪʢʠ) ʠʟʜʘʶʪ ʭʠʤʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ï (ʚʩʝ ʥʘ ʩʙʦʨʢʫ) ʠ ʦʪʜʝʣʴʥʳʝ ʘʤʝʙʳ ʚʥʦʚʴ 

ʦʙʨʘʟʫʶʪ ʛʨʠʙ-ʩʣʠʟʝʚʠʢ, ʩʧʦʩʦʙʥʳʡ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʦʪʜʝʣʴʥʳʝ ʘʤʝʙʳ. ʅʝʯʪʦ ʧʦʜʦʙʥʦʝ ʦʧʠʩʘʥʦ ʫ ʬʠʣʦʩʦʬʘ-ʤʠʩʪʠʢʘ ʂ. ʂʘʩʪʘʥʝʜʳ ʚ ʚʠʜʝ 

ʧʦʥʷʪʠʷ çʪʦʯʢʘ ʩʙʦʨʢʠ ʉʦʟʥʘʥʠʷ ʯʝʣʦʚʝʢʘè. ʄʝʥʷʷ ʪʦʯʢʫ ʩʙʦʨʢʠ, ʯʝʣʦʚʝʢ, ʩʦʛʣʘʩʥʦ ʂ. 

ʂʘʩʪʘʥʝʜʝ, ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʦʚʝʨʠʪʴ ʵʪʦ ʤʠʩʪʠʯʝʩʢʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ 

ʪʨʫʜʥʦ, ʘ ʚʦʪ ʫʚʠʜʝʪʴ ʘʥʘʣʦʛ ʵʪʦʛʦ ʯʫʜʝʩʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʪʨʘʥʩʬʦʨʤʝʨʘ ʚ ʚʠʜʝ çʛʨʠʙʘ-

ʩʣʠʟʝʚʠʢʘè ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ. ʋʜʠʚʠʪʝʣʴʥʦ ʜʨʫʛʦʝ - ʦʪʜʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʣʝʪʢʠ-ʘʤʝʙʳ 

ʨʘʟʙʝʛʘʶʪʩʷ ʠ ʚʥʦʚʴ ʩʦʙʠʨʘʶʪʩʷ ʢ çʤʝʩʪʫ-ʩʙʦʨʢʠè ʧʦ ʩʧʠʨʘʣʴʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ. 

ʌʘʢʪʠʯʝʩʢʠ ʧʦʚʝʜʝʥʠʝ ʵʪʦʛʦ ʛʨʠʙʘ - ʩʣʠʟʝʚʠʢʘ ʷʚʣʷʝʪʩʷ ʧʨʝʢʨʘʩʥʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʛʣʦʱʘʝʪ ʨʝʩʫʨʩʳ ʠ ʛʠʙʥʝʪ ʚ ʩʚʦʠʭ ʞʝ ʦʪʭʦʜʘʭ. ɸʥʘʣʦʛʦʤ 

ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʚʠʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʛʨʦʤʥʦʡ ʩʪʘʠ ʩʘʨʘʥʯʠ (ʚʦʡʩʢʘ 

ʏʠʭʛʠʟ-ʭʘʥʘ, ɸʣʝʢʩʘʥʜʨʘ ʄʘʢʝʜʦʥʩʢʦʛʦ ʠʣʠ ʅʘʧʦʣʝʦʥʘ). 

ʊʝʧʝʨʴ ʦʙʨʘʪʠʤʩʷ ʢ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʡ ʪʝʤʝ, ʢ ʪʝʦʨʠʠ ʠʥʥʦʚʘʮʠʡ, ʠ ʧʦʧʨʦʙʫʝʤ ʥʘʡʪʠ 

ʚ ʥʝʡ ʥʝʯʪʦ ʦʙʱʝʝ ʩ ʧʦʚʝʜʝʥʠʝʤ ʛʨʠʙʘ-ʩʣʠʟʝʚʠʢʘ. ɺ ʠʟʥʘʯʘʣʴʥʳʭ ʨʘʙʦʪʘʭ [1-2], 

ʧʦʩʚʷʱʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʧʨʠʚʦʜʠʣʠʩʴ ʩʠʥʭʨʦʥʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʦʣʥʳ 

ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʠʥʥʦʚʘʮʠʡ. ʆʪʤʝʯʘʣʘʩʴ ʥʝʢʦʪʦʨʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʵʪʦʛʦ ʷʚʣʝʥʠʷ (ʨʠʩ. 1), ʯʪʦ 

ʧʦʟʚʦʣʷʣʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ ʩʪʨʫʢʪʫʨʳ, ʦʙʣʘʜʘʶʱʝʡ ʚʨʝʤʝʥʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴʶ, ʠʣʠ 

ʢʦʛʝʨʝʥʪʥʦʩʪʴʶ ʚ ʤʷʛʢʦʤ ʩʤʳʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʛʦ ʧʦʥʷʪʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʬʠʟʠʢʦʚ-
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ʦʧʪʠʢʦʚ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʞʝʩʪʢʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʛʝʨʝʥʪʥʦʩʪʠ, ʪʨʝʙʫʶʱʠʤ ʦʜʠʥʘʢʦʚʦʩʪʠ 

ʜʣʠʥ ʚʦʣʥ ʠ ʦʜʠʥʘʢʦʚʦʩʪʠ ʬʘʟ, ʧʨʠʤʫʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʷʛʢʦʛʦ ʪʝʨʤʠʥʘ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʩ 

ʥʝʢʦʪʦʨʳʤ ʥʝʜʦʫʤʝʥʠʝʤ, ʝʩʣʠ ʥʝ ʧʨʦʪʝʩʪʦʤ. ʅʦ ʵʪʦ ʧʨʦʙʣʝʤʘ ʬʠʟʠʢʦʚ, ʙʦʨʶʱʠʭʩʷ ʟʘ 

çʯʠʩʪʦʪʫ ʥʘʫʢʠè, ʠ ʦʰʠʙʦʯʥʦ ʩʯʠʪʘʶʱʠʭ ʜʣʷ ʵʪʦʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʰʦʨʠʪʴ ʩʚʦʝ 

ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʠ ʦʪʢʘʟʘʪʴ ʪʝʤ ʩʘʤʳʤ ʩʘʤʠʤ ʩʝʙʝ ʚ ʧʦʥʠʤʘʥʠʠ ʚʩʝʡ ʢʨʘʩʦʪʳ ʠ ʛʘʨʤʦʥʠʠ 

ʇʨʠʨʦʜʳ. ʅʘʧʦʤʥʠʤ ʛʨʘʬʠʢ, ʧʨʠʚʝʜʝʥʥʳʡ ʨʘʥʝʝ ʚ [1]:  

 

 
 

ʈʠʩ. 1. Cʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʚʦʣʥ ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʚʦʣʥ ʠʥʥʦʚʘʮʠʡ. 

  

ɼʘʪʴ ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʘʢʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʚ ʪʦ ʚʨʝʤʷ ʥʝ ʫʜʘʣʦʩʴ. 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʙʳʣʘ ʧʨʝʧʦʜʥʝʩʝʥʘ ʚ ʩʚʦʝ ʚʨʝʤʷ ʘʚʪʦʨʦʤ ʚʦʣʥʦʚʦʡ ʪʝʦʨʠʠ ʠʥʥʦʚʘʮʠʡ ʁ.ɸ. 

ʐʫʤʧʝʪʝʨʦʤ, ʢʘʢ ʬʘʢʪ, ʧʨʦʠʩʪʝʢʘʶʱʠʡ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʘʪʝʥʪʦʚ ʠ ʠʥʥʦʚʘʮʠʡ 

ʟʘ ʤʥʦʛʠʝ ʛʦʜʳ ʧʦ ʥʝʢʦʪʦʨʳʤ ʩʪʨʘʥʘʤ [3]. ʅʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʳʝ 

ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʧʘʨʳ ʵʢʦʥʦʤʠʢʘ-ʧʦʣʠʪʠʢʘ [4]. 

ʅʝʤʥʦʛʦ ʦʪʚʣʝʯʝʤʩʷ ʦʪ ʠʥʥʦʚʘʮʠʡ ʠ ʨʘʩʩʤʦʪʨʠʤ ʩ ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʟʠʮʠʡ 

ʤʝʭʘʥʠʟʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʪʨʘʚʦʷʜʥʳʝ ï ʭʠʱʥʠʢʠ, ʥʘʧʨʠʤʝʨ, ʢʨʦʣʠʢʦʚ ʠ ʣʠʩʠʮ. 

ɺʚʝʜʝʤ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʝʠʩʯʝʨʧʘʝʤʦʩʪʠ ʪʨʘʚʳ ʜʣʷ ʢʨʦʣʠʢʦʚ. ɺ ʩʚʦʝ ʚʨʝʤʷ ʪʘʢʦʡ ʨʝʞʠʤ 

ʥʘʙʣʶʜʘʣʩʷ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ ɸʚʩʪʨʘʣʠʠ, ʢʫʜʘ ʟʘʚʝʟʣʠ ʢʨʦʣʠʢʦʚ ʠ ʛʜʝ ʫ ʥʠʭ ʥʝ 

ʙʳʣʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʪʠʚʥʠʢʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʢʨʦʣʠʢʠ ʷʚʣʷʣʠʩʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʜʦʙʳʯʝʡ. 

ʊʘʢʦʡ ʨʝʞʠʤ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʚʟʨʳʚʦʤ ʧʦʧʫʣʷʮʠʠ ʢʨʦʣʠʢʦʚ. ʕʪʦʪ ʩʣʫʯʘʡ ʤʝʥʝʝ ʠʥʪʝʨʝʩʝʥ ʠ ʚ 

ʪʝʦʨʠʠ ʠʥʥʦʚʘʮʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ, ʥʘʧʨʠʤʝʨ, ʚʟʨʳʚʫ ʧʘʪʝʥʪʦʚ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ ʥʘʯʘʣʝ 

ʍIX ʚʝʢʘ, ʢʦʛʜʘ ʟʘ ʦʜʠʥ ʛʦʜ ʯʠʩʣʦ ʧʘʪʝʥʪʦʚ ʥʘ ʚʝʣʦʩʠʧʝʜʳ ʧʨʝʚʳʰʘʣʦ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ. 

ɹʦʣʝʝ ʠʥʪʝʨʝʩʝʥ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʫ ʢʨʦʣʠʢʦʚ ʝʩʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦʪʠʚʥʠʢʠ, ʥʘʧʨʠʤʝʨ ʣʠʩʠʮʳ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʵʪʦʪ ʩʣʫʯʘʡ ʠʥʪʝʨʝʩʝʥ ʥʝ ʩʘʤʠʤ ʢʨʦʣʠʢʘʤ, ʘ ʚʥʝʰʥʠʤ ʥʘʙʣʶʜʘʪʝʣʷʤ, 

ʠʟʫʯʘʶʱʠʤ ʧʦʧʫʣʷʮʠʶ ʪʝʭ ʠ ʜʨʫʛʠʭ. ɺʥʝʰʥʝʝ ʩʦʚʧʘʜʝʥʠʝ ʚ ʧʦʚʝʜʝʥʠʠ ʧʦʧʫʣʷʮʠʡ ʢʨʦʣʠʢʦʚ 

ʠ ʣʠʩʠʮ (ʨʠʩ. 2), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʨʦʡ ʧʘʪʝʥʪʳ-ʠʥʥʦʚʘʮʠʠ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʢʘʞʝʪʩʷ 

ʥʘʜʫʤʘʥʥʳʤ. ʇʨʦʮʝʩʩʳ, ʤʷʛʢʦ ʛʦʚʦʨʷ, ʨʘʟʥʳʝ. ʅʦ ʥʝ ʙʫʜʝʤ ʩʧʝʰʠʪʴ ʩ ʚʳʚʦʜʘʤʠ. ʉ 

ʵʥʝʨʛʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʟʠʮʠʡ ʩʠʩʪʝʤʳ ʩʭʦʜʥʳ, ʦʙʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʥʝʦʛʨʘʥʠʯʝʥʥʫʶ 

ʧʦʜʧʠʪʢʫ ʵʥʝʨʛʠʠ, ʦʜʥʘ ʚ ʚʠʜʝ ʪʨʘʚʳ ʜʣʷ ʢʨʦʣʠʢʦʚ, ʚʪʦʨʘʷ ʚ ʚʠʜʝ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʠʟʦʙʨʝʪʘʪʝʣʝʡ, ʩʪʨʝʤʷʱʠʭʩʷ ʧʦʣʫʯʠʪʴ ʧʘʪʝʥʪʳ, ʥʦ ʥʝ ʩʧʦʩʦʙʥʳʭ 

ʠʭ ʧʝʨʝʚʝʩʪʠ ʚ ʩʪʘʜʠʶ ʠʥʥʦʚʘʮʠʡ. ʉ ʧʦʟʠʮʠʡ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʦʨʛʘʥʠʟʤʝʥʥʳʡ ʧʦʜʭʦʜ [5]. 
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ʈʠʩ. 2. Cʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʚʦʣʥ ʧʦʧʫʣʷʮʠʡ ʢʨʦʣʠʢʦʚ ʠ ʣʠʩʠʮ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʤʝʭʘʥʠʟʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʡ ʢʨʦʣʠʢʠ - ʣʠʩʠʮʳ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʛʨʘʬʠʢʠ (ʈʠʩ.1-2) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʭʦʜʝ ʩʚʦʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʳʙʨʘʥʥʳʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ (ʧʘʨʳ ʪʠʧʘ ʢʦʣʠʢʠ-ʣʠʩʠʮʳ ʠʣʠ ʧʘʪʝʥʪʳ-ʠʥʥʦʚʘʮʠʠ) 

ʬʦʨʤʠʨʫʶʪ ʥʝʢʠʡ ʧʨʦʮʝʩʩ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʦʚʪʦʨʘ ʧʨʝʜʳʜʫʱʝʡ ʧʨʦʛʨʘʤʤʳ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ 

ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʚʦʡʩʪʚʝʥʝʥ ʠ ʙʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʦʥʷʪʠʷʤ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʤ, ʢʘʢ ʧʦʚʪʦʨ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʳʜʫʱʝʡ ʧʨʦʛʨʘʤʤʳ ʮʠʚʠʣʠʟʘʮʠʠ ʚ ʮʝʣʦʤ. ʅʘʣʠʯʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʥʷʪʠʷ 

ʬʦʨʤʠʨʫʝʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʧʦʥʷʪʠʷ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʟʜʝʩʴ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠ ʥʘʣʠʯʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʙʝʟ ʢʦʪʦʨʦʡ ʵʚʦʣʶʮʠʷ ʥʝʚʦʟʤʦʞʥʘ. 

ʅʦ ʚʝʨʥʝʤʩʷ ʜʣʷ ʧʨʦʩʪʦʪʳ ʧʦʥʠʤʘʥʠʷ ʢ ʧʘʨʝ ʢʨʦʣʠʢʠ-ʣʠʩʠʮʳ. ɽʩʣʠ ʙʳ ʨʦʞʜʝʥʠʝ 

ʢʨʦʣʠʢʦʚ ʦʪ ʢʨʦʣʠʢʦʚ, ʧʦʝʜʘʶʱʠʭ ʪʨʘʚʫ, ʙʳʣʦ ʙʳ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʠ ʧʨʠ ʵʪʦʤ ʣʠʩʠʮʳ ʥʝ 

ʧʦʪʨʝʙʣʷʣʠʩʴ ʯʝʣʦʚʝʢʦʤ (ʠʟ-ʟʘ ʞʝʣʘʥʠʷ ʧʦʣʫʯʠʪʴ ʤʝʭʘ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ), ʪʦ ʵʪʦ ʪʘʢʞʝ 

ʤʦʛʣʦ ʙʳ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʚʟʨʳʚʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʧʘʨʳ ʢʨʦʣʠʢʠ-ʣʠʩʠʮʳ. ʂʦʥʝʯʥʦ, ʚ ʩʣʫʯʘʝ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ (ʚ ʚʠʜʝ ʪʨʘʚʳ ʜʣʷ ʢʨʦʣʠʢʦʚ ʠʣʠ ʧʘʪʝʥʪʦʚ ʜʣʷ 

ʠʥʥʦʚʘʪʦʨʦʚ), ʚʦ ʚʨʝʤʝʥʠ ʵʪʠ ʧʦʧʫʣʷʮʠʠ ʨʘʩʪʫʪ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʨʝʜʝʣʘ 

(ʨʠʩ.3): 

 
ʈʠʩ. 3. 

 

ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʠʤʝʥʥʦ ʚʣʠʷʥʠʝ ʙʦʣʝʝ ʨʘʟʚʠʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʧʠʱʝʚʦʡ 

(ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ) ʮʝʧʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʛʨʘʬʠʢ ʥʘ ʨʠʩ. 3 ʚʳʭʦʜʠʪ ʥʘ ʩʚʦʝ ʧʣʘʪʦ (ʜʘʞʝ 
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ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʠʟʥʘʯʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʚʠʜʝ ʪʨʘʚʳ ʜʣʷ 

ʢʨʦʣʠʢʦʚ). ʅʘ ʩʪʘʜʠʠ çʚʟʨʳʚʘè ʧʦʧʫʣʷʮʠʠ ʢʨʦʣʠʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʚʟʨʳʚ 

ʧʦʧʫʣʷʮʠʠ ʣʠʩʠʮ (ʧʦ ʧʨʠʯʠʥʝ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʟʘʧʘʩʘ ʧʠʱʠ ʜʣʷ ʣʠʩʠʮ) ɽʩʣʠ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʥʝʢʦʪʦʨʳʤ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʚʦ ʚʨʝʤʝʥʠ ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʵʪʦ 

ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʧʫʣʷʮʠʠ ʢʨʦʣʠʢʦʚ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʧʦʧʫʣʷʮʠʠ ʣʠʩʠʮ, ʧʦʨʦʞʜʘʶʱʝʝ ʥʦʚʳʡ ʚʟʨʳʚ ʧʦʧʫʣʷʮʠʠ ʢʨʦʣʠʢʦʚ ʠ ʪ.ʜ. 

ʇʦʜʲʝʤʳ ʠ ʩʧʘʜʳ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ ʧʨʠʚʦʜʷʪ ʢ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʦʤʫ 

ʧʨʦʮʝʩʩʫ. ʉʪʘʙʠʣʠʟʘʮʠʝʡ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʷʝʪ ʪʦʪ, ʢʪʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʝʨʰʠʥʝ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʮʝʧʠ, ʪʦ ʝʩʪʴ, ʯʝʣʦʚʝʢ. 

ɹʦʣʝʝ ʢʦʤʧʘʢʪʥʦ ʵʪʦʪ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʥʘ ʛʨʘʬʠʢʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʥʘ ʦʩʷʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʧʦʧʫʣʷʮʠʠ ʠ ʢʨʦʣʠʢʦʚ ʠ ʣʠʩʠʮ (ʠʥʥʦʚʘʮʠʡ ʠ 

ʧʘʪʝʥʪʦʚ). ɺʨʝʤʷ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʪʦʯʢʘʤʠ ʥʘ ʢʨʠʚʦʡ, ʥʘʟʳʚʘʝʤʦʡ ʬʘʟʦʚʳʤ ʧʦʨʪʨʝʪʦʤ (ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ʌʘʟʦʚʳʡ ʧʦʨʪʨʝʪ ʧʦʧʫʣʷʮʠʡ ʢʨʦʣʠʢʠ-ʣʠʩʠʮʳ (ʧʘʪʝʥʪʳ-ʠʥʥʦʚʘʮʠʠ). 

 

ʊʘʢ ʢʪʦ ʞʝ ʚ ʧʘʨʝ ʧʘʪʝʥʪʳ-ʠʥʥʦʚʘʮʠʠ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʢʨʦʣʠʢʦʚ, ʘ ʢʪʦ ʣʠʩʠʮʳ? ʅʘ 

ʨʦʣʴ ʢʨʦʣʠʢʦʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʨʝʪʝʥʜʫʶʪ ʧʘʪʝʥʪʳ, ʨʦʞʜʘʶʱʠʝʩʷ ʠʟ ʥʠʯʝʤ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʟʘʧʘʩʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʠʟʦʙʨʝʪʘʪʝʣʝʡ (ʘʥʘʣʦʛ ʪʨʘʚʳ ʢʘʢ ʧʠʱʠ 

ʜʣʷ ʢʨʦʣʠʢʦʚ). ʈʦʣʴ ʣʠʩʠʮ ʜʦʩʪʘʝʪʩʷ ʠʥʥʦʚʘʪʦʨʘʤ, ʧʳʪʘʶʱʠʤʩʷ ʩʲʝʩʪʴ (ʧʨʝʦʙʨʘʟʦʚʘʪʴ 

ʧʝʨʚʠʯʥʦ ʚʳʨʘʞʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʟʘʤʳʩʝʣ ʚ ʚʠʜʝ ʧʘʪʝʥʪʘ ʚ ʥʝʯʪʦ ʤʘʪʝʨʠʘʣʴʥʦʝ ʚ 

ʚʠʜʝ ʠʟʜʝʣʠʷ ʠʣʠ ʧʨʦʮʝʩʩʘ) ʢʨʦʣʠʢʘ. ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʮʠʢʣ ʨʦʩʪʘ ʠ ʧʘʜʝʥʠʷ ʧʘʪʝʥʪʦʚ ʠ 

ʠʥʥʦʚʘʮʠʡ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʦʡ, ʦʙʣʘʜʘʶʱʝʡ ʚʨʝʤʝʥʥʦʡ ʫʧʦʨʷʜʦʯʥʦʩʪʴʶ ʠʣʠ 

ʢʦʛʝʨʝʥʪʥʦʩʪʴʶ. ʉ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʩʫʱʝʩʪʚʫʝʪ ʧʦʪʦʢ ʵʥʝʨʛʠʠ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ 

ʩʬʝʨʫ ʚ ʚʠʜʝ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʟʘʧʘʩʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʫʩʠʣʠʡ ʠʟʦʙʨʝʪʘʪʝʣʝʡ ʠ ʦʪʪʦʢʘ ʠʟ 

ʥʝʝ ʚ ʚʠʜʝ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʠʥʥʦʚʘʮʠʡ. ʅʘ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʵʪʦ ʣʝʛʢʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʚʠʭʨʝʚʦʡ ʩʪʨʫʢʪʫʨʳ (ʨʠʩ. 4). ʂʘʞʜʳʡ ʥʦʚʳʡ ʚʠʪʦʢ ʥʘ ʵʪʦʡ ʩʧʠʨʘʣʠ ʚʩʝ ʙʣʠʞʝ ʧʦʜʭʦʜʠʪ ʜʨʫʛ 

ʢ ʜʨʫʛʫ, ʧʦʜʪʚʝʨʞʜʘʷ ʩʪʘʙʠʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ. ʕʪʦʪ ʚʠʭʨʴ (ʨʠʩ. 3) ʯʝʣʦʚʝʢ ʤʦʞʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ, ʢʘʢ ʧʫʪʝʤ ʦʪʩʪʨʝʣʘ ʣʠʩʠʮ, ʪʘʢ ʠ ʢʨʦʣʠʢʦʚ ʠʣʠ, ʥʝ ʠʩʧʦʣʴʟʫʷ ʥʘʩʠʣʴʩʪʚʝʥʥʳʝ 

ʤʝʪʦʜʳ, ʦʛʨʘʥʠʯʠʚʘʷ ʪʨʘʚʷʥʳʝ ʫʛʦʜʴʷ ʜʣʷ ʢʨʦʣʠʢʦʚ. 

ʄʦʞʝʪ ʙʳʪʴ çʮʘʨʴ ʧʨʠʨʦʜʳ-ʯʝʣʦʚʝʢè ʥʝ ʧʦʜʚʝʨʞʝʥ ʵʪʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ? ɽʱʝ ʢʘʢ 

ʧʦʜʚʝʨʞʝʥ! ʇʦʤʠʤʦ ʯʠʩʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʣʶʜʝʡ, ʷʚʥʦ 

ʠʣʠ ʥʝ ʦʯʝʥʴ, ʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʩʦʮʠʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ. ʅʝ ʭʦʯʝʪʩʷ ʧʦ ʵʪʦʤʫ 

ʧʦʚʦʜʫ ʦʙʨʘʱʘʪʴʩʷ ʢ çʪʝʦʨʠʠ ʟʘʛʦʚʦʨʦʚè, ʢ ʪʘʢʠʤ ʧʦʥʷʪʠʷʤ ʢʘʢ çʢʦʤʠʪʝʪ 300è, çʤʠʨʦʚʦʝ 

ʪʝʥʝʚʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦè, ʥʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʝ ʦʜʥʦʨʦʜʥʦ ʠ ʢʪʦ-ʪʦ ʠʟ çʙʦʣʝʝ ʚʳʰʝʩʪʦʷʱʠʭè 

ʷʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʩʦʮʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʂʘʢ ʦʩʪʘʪʴʩʷ 

ʧʨʠ ʵʪʦʤ ʚ çʪʝʥʠè ʠ ʧʨʦʜʦʣʞʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʮʠʚʠʣʠʟʘʮʠʝʡ? ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
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ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʤʝʨʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʚʠʨʫʩʦʚ ʠ ʜʨʫʛʠʭ 

ʩʧʦʩʦʙʦʚ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʣʘʥʝʪʝ ʩʪʘʥʦʚʠʪʩʷ ʦʧʘʩʥʳʤ ʜʣʷ 

ʩʘʤʦʛʦ çʤʠʨʦʚʦʛʦ ʪʝʥʝʚʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè, ʤʝʯʪʘʶʱʝʛʦ ʦ ʤʦʜʝʣʠ çʟʦʣʦʪʦʛʦ ʤʠʣʣʠʘʨʜʘè. 

ʇʨʦʱʝ ʚʩʝʛʦ ʠ ʙʝʟʦʧʘʩʥʝʝ ʜʣʷ çʪʝʥʝʚʦʛʦ ʤʠʨʦʚʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè ʠʣʠ çʚʳʰʝʩʪʦʷʱʠʤè 

ʟʘʤʘʩʢʠʨʦʚʘʪʴ ʩʚʦʠ ʩʦʮʠʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʜ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ. 

ɺʧʝʨʚʳʝ ʢ ʵʪʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʘʤ ʦʙʨʘʱʘʣʩʷ ʰʠʨʦʢʦʛʦ ʠʟʚʝʩʪʥʳʡ ʊ.ʈ. 

ʄʘʣʴʪʫʩ, ʧʨʝʜʩʢʘʟʘʚʰʠʡ ʥʝʠʟʙʝʞʥʦʩʪʴ ʛʣʦʙʘʣʴʥʦʛʦ ʛʦʣʦʜʘ ʥʘ ʧʣʘʥʝʪʝ. ʄʥʦʛʠʝ ʛʦʜʳ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʠ ʥʘʜ ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʣʘʥʝʪʝ, ʧʦʜʭʦʜʳ ʄʘʣʴʪʫʩʘ ʩʯʠʪʘʣʠʩʴ ʦʰʠʙʦʯʥʳʤʠ ʠ ʦʪʢʨʦʚʝʥʥʦ 

ʚʳʩʤʝʠʚʘʣʠʩʴ. ʅʦ ʩʝʛʦʜʥʷ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ çʙʝʟʛʨʘʥʠʯʥʦʝ ʚʝʣʠʯʠʝ ʈʘʟʫʤʘ 

ʏʝʣʦʚʝʢʘè ʵʬʝʤʝʨʥʦ ʠ ʢʦʥʝʯʥʦ ʚʦ ʚʨʝʤʝʥʠ. ʃʶʙʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʠʜ ʚ ʪʦʤ ʯʠʩʣʝ ʙʘʢʪʝʨʠʠ, 

ʨʘʩʪʝʥʠʷ, ʞʠʚʦʪʥʳʝ ʠ ʤʳ ʩʘʤʠ, ʩʫʱʝʩʪʚʫʷ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʯʠʥʘʝʪ 

ʨʘʟʤʥʦʞʘʪʴʩʷ ʚʟʨʳʚʥʳʤ ʩʧʦʩʦʙʦʤ, ʢʘʢ ʨʘʢʦʚʳʝ ʢʣʝʪʢʠ ʚ ʟʜʦʨʦʚʦʤ ʦʨʛʘʥʠʟʤʝ. ʇʨʠʨʦʜʘ 

ʪʘʢʦʛʦ ʥʝ ʪʝʨʧʠʪ ʠ ʚʳʥʫʞʜʝʥʘ ʥʘʧʦʤʠʥʘʪʴ ʦ ʩʝʙʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʦʙʨʘʪʥʳʭ 

ʩʚʷʟʝʡ. 

ʂʘʢ ʪʦʣʴʢʦ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʜʦʩʪʠʛʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʤʢʦʩʪʠ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ, ʵʢʦʥʦʤʠʢʘ ʨʘʟʚʠʪʦʛʦ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʜʦ 

ʵʪʦʛʦ ʚ ʨʝʞʠʤʝ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʥʘʯʠʥʘʝʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʝʞʠʤ ʥʫʣʝʚʦʛʦ 

ʨʦʩʪʘ.  

ɺ ʙʶʜʞʝʪʳ ʵʪʠʭ ʩʪʨʘʥ ʚʢʣʘʜʳʚʘʶʪʩʷ ʦʛʨʦʤʥʳʝ ʜʝʥʴʛʠ, ʘ ʵʢʦʥʦʤʠʢʘ ʥʘ ʵʪʦ ʥʝ 

ʨʝʘʛʠʨʫʝʪ ʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʫʣʝʚʦʡ ʨʦʩʪ. ʇʦʧʳʪʢʘ ʜʘʣʴʥʝʡʰʝʛʦ çʨʘʟʦʛʨʝʚʘè ʵʢʦʥʦʤʠʢʠ 

ʥʝʠʟʙʝʞʥʦ ʨʘʟʨʫʰʘʝʪ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ, ʚʳʟʳʚʘʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʠ ʥʝʠʟʙʝʞʥʦʝ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʅʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʥʝ ʩʪʦʣʴʢʦ ʧʠʱʘ, ʩʢʦʣʴʢʦ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʚʦʜʘ, ʪʝʤʧ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʪʦʨʦʡ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʚʳʰʝ ʪʝʤʧʘ ʫʚʝʣʠʯʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ (ʫʜʚʦʝʥʠʝ ʢʘʞʜʳʝ 35 ʣʝʪ). ɺʩʝ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʥʝʠʟʙʝʞʥʦ ʩʦʢʨʘʪʠʪʩʷ ʜʦ ʫʨʦʚʥʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʨʝʩʫʨʩʘʤ (ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ ʵʪʦ ʦʪ 200 ʤʠʣʣʠʦʥʦʚ ʜʦ ʤʠʣʣʠʘʨʜʘ). ʇʦʯʝʤʫ ʪʘʢʦʡ ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʚ 

ʦʮʝʥʢʝ ʯʠʩʣʝʥʥʦʩʪʠ? ʈʘʟʥʘʷ ʚʝʨʘ ʚ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʅʘʩ ʩʝʛʦʜʥʷ 

ʥʘ ʧʣʘʥʝʪʝ ʙʦʣʝʝ ʰʝʩʪʠ ʤʠʣʣʠʘʨʜʦʚ, ʫʯʠʪʳʚʘʷ ʨʦʩʪ ʥʘ 2% ʚ ʛʦʜ ʣʝʛʢʦ ʧʦʩʯʠʪʘʪʴ ʥʘʰʠ 

çʧʝʨʩʧʝʢʪʠʚʳè. ʇʝʨʝʭʦʜ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩ 8-10 ʤʠʣʣʠʘʨʜʦʚ, ʜʦ 200 ʤʠʣʣʠʦʥʦʚ ʙʫʜʝʪ 

ʜʣʷ ʚʩʝʡ ʮʠʚʠʣʠʟʘʮʠʠ ʦʯʝʥʴ ʙʦʣʝʟʥʝʥʥʳʤ. ɽʩʪʴ ʣʠ ʚ ʤʠʨʝ ʤʦʜʝʣʴ ï ʦʧʠʩʳʚʘʶʱʘʷ ʵʪʠ 

ʧʨʦʙʣʝʤʳ? ɼʘ, ʪʘʢʘʷ ʧʨʦʛʨʘʤʤʘ ʠʟʚʝʩʪʥʘ ʠ ʦʥʘ ʟʘʣʦʞʝʥʘ ʚ ʩʠʤʚʦʣʝ ʤʠʨʦʟʜʘʥʠʷ (ʵʪʦʪ ʩʠʤʚʦʣ 

ʥʘ ɺʦʩʪʦʢʝ ʥʘʟʚʘʥ ʀʥʴ-ʗʥ, ʘ ʥʘ ɿʘʧʘʜʝ ï ʤʦʥʘʜʦʡ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ, 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʝʪ ʢ ʝʛʦ ʨʝʟʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʠ 

ʜʦʩʪʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [4-5].  

ʊʘʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʚ ʦʙʱʝʩʪʚʝ ʠ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʣʝʙʘʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [12] ʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʨʝʟʦʥʘʥʩʥʳʤ, ʜʝʤʧʬʠʨʫʶʱʠʤ ʠʣʠ 

ʜʝʬʦʨʤʠʨʫʶʱʠʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʨʠʨʦʜʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʮʠʢʣʦʚ ʠ ʢʨʠʟʠʩʥʳʭ ʬʘʟ ʚ ʨʘʟʚʠʪʠʠ 

ʤʠʨʦʚʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʮʠʚʠʣʠʟʘʮʠʡ. ʎʠʢʣʳ ʠ ʢʨʠʟʠʩʳ, ʦʧʠʩʘʥʥʳʝ ʚ [12], ʵʪʦ ʪʦʣʴʢʦ ʤʝʣʢʘʷ 

ʨʷʙʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʚʠʣʠʟʘʮʠʠ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʶ 

ʝʤʢʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʤʝʣʢʘʷ ʨʷʙʴ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʨʫʧʥʳʝ ʚʦʣʥʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ 

ʩʠʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʥʦʛʦ ʦʩʦʟʥʘʥʠʷ ʚʩʝʤʠ 

ʵʪʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʧʦʥʘʜʦʙʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʮʠʢʣʠʯʝʩʢʠʭ ʧʫʣʴʩʘʮʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ 

ʨʘʟʚʠʪʠʝʤ ʠ ʫʛʘʩʘʥʠʝʤ ʮʠʚʠʣʠʟʘʮʠʠ (ʨʠʩ 5-6). 
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ɸ ʜʘʣʴʰʝ ʙʫʜʝʪ ʧʦʧʳʪʢʘ ʦʩʦʟʥʘʪʴ ʧʨʦʠʟʦʰʝʜʰʝʝ, ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

(ʚʦʟʤʦʞʥʦ ʥʘ ʵʪʦ ʙʫʜʝʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ), ʩʧʦʩʦʙʥʳʝ ʨʝʰʠʪʴ ʚʩʝ ʧʨʦʙʣʝʤʳ ʩ 

ʧʠʱʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʧʦʤʦʱʴʶ 3-d ʧʨʠʥʪʝʨʦʚ ʠ ʚʥʦʚʴ ʫʩʪʨʝʤʠʪʴʩʷ ʥʘ ʥʦʚʳʡ ʚʠʪʦʢ 

ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ (ʈʠʩ 6), ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʦʩʚʦʝʥʠʝʤ ʢʦʩʤʦʩʘ ʠ 

ʨʘʩʩʝʣʝʥʠʝʤ ʟʝʤʣʷʥ ʜʣʷ ʥʘʯʘʣʘ ʥʘ ʜʨʫʛʠʭ ʧʣʘʥʝʪʘʭ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʚ ʢʦʩʤʦʩʝ 

ʧʦʩʝʣʝʥʠʷʭ. 

ʅʦ ʚʝʨʥʝʤʩʷ ʢ ʦʙʩʫʞʜʝʥʠʶ ʚʘʨʠʘʥʪʦʚ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ. ʕʪʘ ʪʝʤʘʪʠʢʘ ʧʦʜʨʦʙʥʦ ʦʙʩʫʞʜʝʥʘ, ʧʨʘʚʜʘ, ʥʝ ʥʘ ʩʠʤʚʦʣʴʥʦʤ ʫʨʦʚʥʝ, ʚ [13]. 

ʉʘʤʳʡ çʝʩʪʝʩʪʚʝʥʥʳʡè ʚʘʨʠʘʥʪ ʧʨʠʯʠʥʳ ʪʘʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ï ʩʦʢʨʘʱʝʥʠʝ ʧʠʱʝʚʳʭ ʨʝʩʫʨʩʦʚ 

ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʚʦʜʳ. ʋʞʝ ʩʝʛʦʜʥʷ, ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʦʢʦʣʦ 2 ʤʠʣʣʠʘʨʜʦʚ ʠʣʠ ʛʦʣʦʜʘʶʪ 

ʠʣʠ ʧʠʪʘʶʪʩʷ ʥʝ ʢʘʯʝʩʪʚʝʥʥʦ, ʘ 20 ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʢʘʞʜʳʡ ʛʦʜ ʫʤʠʨʘʶʪ ʦʪ ʛʦʣʦʜʘ. 

ʄʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʝʜʢʦ ʠ ʧʦʜ ʫʛʣʦʤ 

çʛʜʝ-ʪʦ ʚ ɸʬʨʠʢʝ ʧʨʦʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠʟ-ʟʘ ʛʦʣʦʜʘè. 

ʅʦ ʵʪʠ ʬʘʢʪʳ ʚʦʚʩʝ ʥʝ ʟʚʦʥʦʢ, ʵʪʦ ʩʢʦʨʝʝ ʩʠʨʝʥʘ, ʟʚʫʯʘʱʘʷ ʥʘ ʚʩʶ ʧʣʘʥʝʪʫ ʠ ʧʨʠʟʳʚʘʶʱʘʷ 

ʥʘʩ ʧʨʝʢʨʘʪʠʪʴ ʵʪʦ ʙʝʩʧʦʱʘʜʥʦʝ ʠ ʫʣʴʪʠʤʘʪʠʚʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʩʝʙʝ ʧʦʜʦʙʥʳʭ 

 
ʈʠʩ. 6. 

.  

ɺʦʝʥʥʳʡ ʟʘʭʚʘʪ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʠʤʝʶʱʠʭ ʟʘʧʘʩ ʨʝʩʫʨʩʦʚ, ʥʝʩʤʦʪʨʷ ʜʘʞʝ ʥʘ 

ʧʨʠʤʠʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ çʚʳʰʝʩʪʦʷʱʠʭ ʧʦʣʠʪʠʢʦʚè, ʙʫʜʝʤ ʥʘʜʝʷʪʴʩʷ, ʤʝʥʝʝ ʚʝʨʦʷʪʝʥ.  
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ɹʦʣʴʰʝ ʥʘʜʝʞʜ ʥʘ ʚʘʨʠʘʥʪ ʧʦʣʠʪʠʯʝʩʢʠʡ ʧʫʪʝʤ ʦʛʨʘʥʠʯʝʥʠʷ ʨʦʞʜʘʝʤʦʩʪʠ ʠ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʊʘʢʘʷ ʧʨʦʛʨʘʤʤʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚ ʂʠʪʘʝ, ʥʦ 

ʝʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʚʧʝʯʘʪʣʷʶʪ. ɹʦʣʝʝ ʪʦʛʦ, ʪʘʢʘʷ ʧʨʦʛʨʘʤʤʘ ʚ ʂʠʪʘʝ ʥʘ ʩʝʛʦʜʥʷ ʦʪʤʝʥʝʥʘ. ɺʦ 

ʤʥʦʛʠʭ ʩʝʤʴʷʭ ʂʠʪʘʷ ʦʬʠʮʠʘʣʴʥʦ ʠʟ 5-6 ʜʝʪʝʡ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚʩʝʛʦ ʦʜʠʥ ʨʝʙʝʥʦʢ. ʕʪʘ 

ʧʨʦʙʣʝʤʘ ʥʝ ʨʝʰʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦʡ ʞʝʥʱʠʥʳ ʧʫʪʝʤ ʟʘʧʨʝʪʘ ʝʝ ʧʦʧʫʣʷʮʠʦʥʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ.  

ʇʦʧʫʣʷʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʦʣʞʥʳ ʩʪʘʪʴ ʧʦʥʷʪʥʳʤʠ ʚʩʝʤʫ ʯʝʣʦʚʝʯʝʩʢʦʤʫ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʚʠʜʫ - ʚ ʵʪʦʤ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʩʤʷʛʯʝʥʠʷ ʧʨʦʙʣʝʤʳ. 

ʏʝʣʦʚʝʯʝʩʪʚʦ ʦʙʷʟʘʥʦ ʫʟʥʘʪʴ ʟʘʢʦʥʳ ʨʘʟʚʠʪʠʷ ʇʨʠʨʦʜʳ ʠ ʥʘʫʯʠʪʴʩʷ ʚʳʧʦʣʥʷʪʴ ʤʦʥʘʜʥʫʶ 

ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ. ʆʪʢʘʟʘ ʦʪ ʪʝʟʠʩʘ çʏʪʦ ʭʦʨʦʰʦ ʯʝʣʦʚʝʢʫ, ʪʦ ʭʦʨʦʰʦ ʚʦʦʙʱʝè ʠ ʧʨʠʥʷʪʠʝ 

ʪʝʟʠʩʘ çʏʝʣʦʚʝʢ ʦʙʷʟʘʥ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦ ʪʦʡ ʞʝ ʧʨʦʛʨʘʤʤʝ, ʯʪʦ ʠ ʚʩʷ ʇʨʠʨʦʜʘè, ʧʦʟʚʦʣʷʪ 

ʩʤʷʛʯʠʪʴ ʥʘʜʚʠʛʘʶʱʠʡʩʷ ʢʨʠʟʠʩ. ɽʤʢʦʩʪʴ ʩʨʝʜʳ ʥʝʧʦʩʪʦʷʥʥʘ, ʜʣʷ ʥʝʝ ʭʘʨʘʢʪʝʨʥʳ 

ʧʫʣʴʩʘʮʠʠ ʠ ʵʪʠ ʧʫʣʴʩʘʮʠʠ ʯʝʣʦʚʝʯʝʩʪʚʫ ʥʫʞʥʦ ʥʘʫʯʠʪʴʩʷ ʟʘʤʝʯʘʪʴ. ɼʣʷ ʯʝʣʦʚʝʢʘ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʩʚʦʡʩʪʚʝʥʥʘ ʯʨʝʟʚʳʯʘʡʥʘʷ ʘʛʨʝʩʩʠʚʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʥʝ ʯʘʩʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ 

ʧʨʠʨʦʜʝ ʜʘʞʝ ʫ ʞʠʚʦʪʥʳʭ. ʆʥ ʣʝʛʢʦ ʧʦʜʯʠʥʷʝʪʩʷ ʧʨʠʤʠʪʠʚʥʳʤ ʠʥʩʪʠʥʢʪʠʚʥʳʤ ʧʨʦʛʨʘʤʤʘʤ 

ʚʳʞʠʚʘʥʠʷ, ʩʘʤʦʦʨʛʘʥʠʟʫʷʩʴ ʚ ʪʦʪʘʣʠʪʘʨʥʳʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʩʦ ʩʚʦʠʤʠ çʧʘʭʘʥʘʤʠè 

ʠʣʠ çʬʶʨʝʨʘʤʠè, ʠʟʜʘʶʱʠʝ ʩʠʛʥʘʣ çʪʫʪ ʢʪʦ-ʪʦ ʣʠʰʥʠʡè. ɹʨʘʪʦʫʙʠʡʩʪʚʝʥʥʳʝ 

ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʝ ʚʟʨʳʚʳ ʤʦʛʫʪ ʙʦʣʝʝ ʷʚʥʦ ʧʨʦʷʚʠʪʴʩʷ ʚ ʢʨʠʟʠʩʥʳʝ ʛʦʜʳ. ɾʝʩʪʢʠʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʠʱʠ ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʠʚʝʜʝʪ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʨʘʟʜʝʣʝʥʠʶ ʥʘ ʪʝʭ, 

ʢʪʦ ʙʫʜʝʪ ʨʘʩʧʨʝʜʝʣʷʪʴ ʠ ʥʘ ʪʝʭ, ʢʪʦ ʙʫʜʝʪ ʪʦʣʴʢʦ ʧʦʪʨʝʙʣʷʪʴ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʳʞʠʚʫʪ 

ʪʦʣʴʢʦ ʧʝʨʚʳʝ. 

ʇʨʝʜʩʢʘʟʳʚʘʪʴ ʙʫʜʫʱʝʝ ʯʝʣʦʚʝʯʝʩʪʚʘ ʟʘʥʷʪʠʝ ʥʝ ʧʨʘʚʝʜʥʦʝ, ʤʳ ʟʥʘʝʤ ʜʘʞʝ ʦ ʩʝʙʝ 

ʩʣʠʰʢʦʤ ʤʘʣʦ. ʄʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ, ʯʪʦ ʚʳʩʦʢʦʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʩʤʦʛʫʪ ʧʣʘʚʥʦ ʩʥʠʟʠʪʴ ʩʚʦʶ 

ʯʠʩʣʝʥʥʦʩʪʴ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʨʦʞʜʘʝʤʦʩʪʠ. ʇʨʠʟʥʘʢʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ 

ʫʞʝ ʩʝʛʦʜʥʷ. ʋʜʘʩʪʩʷ ʣʠ ʵʪʠ ʧʦʜʭʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʥʘ ʚʩʝ ʜʨʫʛʠʝ ʛʦʩʫʜʘʨʩʪʚʘ? ʆʪʚʝʪ ʥʘ 

ʵʪʦʪ ʚʦʧʨʦʩ ʩʝʛʦʜʥʷ ʥʠʢʦʤʫ ʥʝ ʠʟʚʝʩʪʝʥ. ʅʝ ʠʟʚʝʩʪʝʥ ʜʘʞʝ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ï ʩʦʭʨʘʥʠʪʩʷ ʣʠ 

ʮʠʚʠʣʠʟʘʮʠʷ ʧʨʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚ 200 ʤʠʣʣʠʦʥʦʚ? ʉʦʭʨʘʥʷʪʩʷ ʣʠ ʧʨʠ ʵʪʦʤ ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʠ? 

ʆʙʨʘʪʠʤʩʷ ʪʝʧʝʨʴ ʢ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʡ ʩʬʝʨʝ ʠ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ɽɼʀʅɸʗ 

ʇʈʆɻʈɸʄʄɸ ʨʘʙʦʪʘʝʪ ʥʘ ʭʠʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 

ʉ ʮʝʣʴʶ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʝʥʠʷ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʠ ʪʝʩʥʦ 

ʩʚ̫ʟʘʥʥʦʛʦ ʩ ʥʠʤ ʷʚʣʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚ ʧʨʠʨʦʜʝ, ʦʙʨʘʪʠʤʩʷ ʢ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʭʠʤʠʯʝʩʢʠʤ ʨʝʘʢʮʠʷʤ, ʥʘʧʨʠʤʝʨ, ʨʝʘʢʮʠʷ ɾʘʙʦʪʠʥʩʢʦʛʦ ï ɹʝʣʦʫʩʦʚʘ [6], ʢʦʪʦʨʘʷ ʪʘʢʞʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʤʥʦʛʦʟʘʭʦʜʥʦʡ ʩʧʠʨʘʣʠ (ʨʠʩ. 7). ɺ ʭʠʤʠʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥ ʭʠʤʠʯʝʩʢʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʪʝʨʤʠʥʦʣʦʛʠʷ ʪʘʤ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʘʷ. 

ʊʘʢʫʶ ʞʝ ʤʥʦʛʦʟʘʭʦʜʥʫʶ ʩʧʠʨʘʣʴ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʠ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ ʢʣʘʩʩʦʚ ʠʟʦʙʨʝʪʝʥʠʡ-ʠʥʥʦʚʘʮʠʡ (ʚ ʄʂʀ ï ʚʦʩʝʤʴ ʢʣʘʩʩʦʚ ʠʟʦʙʨʝʪʝʥʠʡ). ʈʝʘʢʮʠʷ 

ɾʘʙʦʪʠʥʩʢʦʛʦ-ɹʝʣʦʫʩʦʚʘ, ʩʪʘʚʰʘʷ ʥʘʫʯʥʳʤ ʦʪʢʨʳʪʠʝʤ ʈʦʩʩʠʠ [7], ʩʝʛʦʜʥʷ ʵʪʦ ʢʣʘʩʩ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝʢʦʪʦʨʳʝ 

ʧʘʨʘʤʝʪʨʳ ʨʝʘʢʮʠʠ (ʮʚʝʪ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʨ.) ʠʟʤʝʥʷʶʪʩʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠ, ʦʙʨʘʟʫʷ ʩʣʦʞʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʨʝʘʢʮʠʦʥʥʦʡ ʩʨʝʜʳ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʠ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʦʯʝʥʴ ʩʣʦʞʥʳʝ ʬʦʨʤʳ 

ʧʦʚʝʜʝʥʠʷ ʦʪ ʨʝʛʫʣʷʨʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʜʦ ʭʘʦʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʝʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʠʤʝʥʥʦ ʚ ʨʝʘʢʮʠʠ ɹʝʣʦʫʩʦʚʘ ð ɾʘʙʦʪʠʥʩʢʦʛʦ ʥʘʙʣʶʜʘʣʩʷ ʧʝʨʚʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 

ʩʪʨʘʥʥʳʡ ʘʪʪʨʘʢʪʦʨ ʚ ʭʠʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʠ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʧʨʦʚʝʨʢʘ ʝʛʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʩʚʦʡʩʪʚ. 
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ʈʠʩ. 7. ʄʥʦʛʦʟʘʭʦʜʥʘʷ ʩʧʠʨʘʣʴ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ɾʘʙʦʪʠʥʩʢʦʛʦ-ɹʝʣʦʫʩʦʚʘ. 

 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʯʪʦ ʘʥʘʣʦʛʠʯʥʦʝ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʦʙʥʘʨʫʞʝʥʦ ʠ ʚ 

ʧʣʘʟʤʝ ʠʩʢʨʦʚʦʛʦ ʨʘʟʨʷʜʘ [8] (ʨʠʩ.6),ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ 

ʤʠʨʦʟʜʘʥʠʠ ʥʝʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʇʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʦʡ ʧʦʜʯʠʥʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚ 

ʧʨʠʨʦʜʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʪʨʫʢʪʫʨʘ ʟʚʝʟʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʧʠʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʢʘʭ [9]. ʄʳ 

ʧʨʠʚʳʢʣʠ ʚ ʢʘʞʜʦʤ ʠʟ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʟʜʘʚʘʪʴ ʩʚʦʶ ʩʧʝʮʠʬʠʯʥʫʶ ʪʝʨʤʠʥʦʣʦʛʠʶ ʠ 

ʪʘʢʦʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ, ʟʘʩʣʦʥʷʝʪ ʦʪ ʥʘʩ ʝʜʠʥʫʶ ʢʘʨʪʠʥʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʝ ʥʘ 

ʘʥʘʣʠʟʝ, ʘ ʥʘ ʩʠʥʪʝʟʝ ʟʥʘʥʠʡ. ʄʥʦʛʦʟʘʭʦʜʥʘʷ ʩʧʠʨʘʣʴ ʣʝʛʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʠʩʢʨʦʚʦʛʦ ʨʘʟʨʷʜʘ [9-10] ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʪʦʨʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʚ ʣʶʙʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ, ʠʤʝʶʱʝʤ ʚʳʩʦʢʦʚʦʣʴʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

 

 
ʈʠʩ. 8. ʄʥʦʛʦʟʘʭʦʜʥʘʷ ʩʧʠʨʘʣʴ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʳʭ ʧʝʨʬʦʨʘʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʨʦʚʦʛʦ ʨʘʟʨʷʜʘ. 

 

ʇʦʯʝʤʫ ʞʝ ʪʘʢ ʜʦʣʛʦ ʥʘʰʝ ʉʦʟʥʘʥʠʝ ʙʳʣʦ ʥʝ ʩʧʦʩʦʙʥʦ ʫʚʠʜʝʪʴ ʧʨʦʷʚʣʝʥʠʝ 

çʩʧʠʨʘʣʴʥʦʩʪʠè ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ? ʇʨʠʯʠʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʥʘʰʝʛʦ 

ʉʦʟʥʘʥʠʷ. ɺʦʦʙʨʘʟʠʤ ʩʝʙʝ ʥʝʢʫʶ ʩʫʱʥʦʩʪʴ, ʉʦʟʥʘʥʠʝ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʣʦʩʢʦʩʪʠ ʠ 

ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʜʚʝ ʢʦʦʨʜʠʥʘʪʳ ʠ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʵʪʘ ʧʣʦʩʢʦʩʪʴ 

ʜʚʠʛʘʝʪʩʷ ʚʜʦʣʴ ʪʨʝʭʤʝʨʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʧʠʨʘʣʠ (ʨʠʩ. 9): 
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ʈʠʩ. 9. 

 

ʏʪʦ ʤʦʞʝʪ ʫʚʠʜʝʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʱʥʦʩʪʴ ʩ ʜʚʫʭʤʝʨʥʳʤ ʉʦʟʥʘʥʠʝʤ? ɸ ʪʘʢʘʷ 

ʩʫʱʥʦʩʪʴ ʩʧʦʩʦʙʥʘ ʫʚʠʜʝʪʴ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʠ ʩʧʠʨʘʣʠ, ʪʦ ʝʩʪʴ 

ʧʦʩʪʦʷʥʥʦ ʚʨʘʱʘʶʱʫʶʩʷ ʧʦ ʢʨʫʛʫ (ʥʘ ʨʠʩ. 9. ʢʨʫʛ ʦʪʤʝʯʝʥ ʧʫʥʢʪʠʨʦʤ ʥʘ ʧʣʦʩʢʦʩʪʠ) ʪʦʯʢʫ. 

ʀ ʥʠʢʦʛʜʘ ʜʚʫʭʤʝʨʥʦʝ ʉʦʟʥʘʥʠʝ ʥʝ ʩʤʦʞʝʪ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʲʝʤʥʫʶ ʩʧʠʨʘʣʴ. ʊʝ, ʢʪʦ 

ʩʤʦʛ ʫʚʠʜʝʪʴ ʚ ʜʚʫʤʝʨʥʳʭ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʭ ʪʨʝʭʤʝʨʥʫʶ ʩʧʠʨʘʣʴ ɼʅʂ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʜʚʫʭ 

ʩʧʠʨʘʣʝʡ ʈʅʂ, ʙʳʣʠ ʣʶʜʴʤʠ ʩ ʪʨʝʭʤʝʨʥʳʤ ʉʦʟʥʘʥʠʝʤ ʠ ʩʪʘʣʠ ʣʘʫʨʝʘʪʘʤʠ ʅʦʙʝʣʝʚʩʢʦʡ 

ʧʨʝʤʠʠ. 

ʇʨʝʜʩʪʘʚʠʤ ʪʝʧʝʨʴ ʜʚʫʭʤʝʨʥʦʝ ʉʦʟʥʘʥʠʝ, ʞʠʚʫʱʝʝ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʝʩʝʢʘʶʱʝʡ 

ʩʪʨʫʢʪʫʨʫ ʙʦʣʴʰʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ ʜʨʝʚʘ (ʨʠʩ. 10). 

 
ʈʠʩ. 10. 

 

ʏʪʦ ʩʧʦʩʦʙʥʘ ʫʚʠʜʝʪʴ ʜʚʫʭʤʝʨʥʘʷ ʩʫʱʥʦʩʪʴ? ɸ ʫʚʠʜʠʪ ʵʪʘ ʩʫʱʥʦʩʪʴ ʥʝʯʪʦ 

ʤʠʩʪʠʯʝʩʢʦʝ ï ʩʥʘʯʘʣʘ ʪʦʣʴʢʦ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ, ʢʦʪʦʨʦʝ ʧʦ ʥʝʠʟʚʝʩʪʥʦʡ 

ʧʨʠʯʠʥʝ ʩʫʞʘʣʦʩʴ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ, ʘ ʟʘʪʝʤ ʨʘʩʧʘʣʦʩʴ ʥʘ ʨʷʜ ʩʝʯʝʥʠʡ ʨʘʟʥʦʛʦ 

ʨʘʟʤʝʨʘ (ʵʢʚʠʚʘʣʝʥʪ ʦʩʥʦʚʥʳʭ ʚʝʪʚʝʡ ʜʨʝʚʘ), ʟʘʪʝʤ ʥʘ ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʩʝʯʝʥʠʡ ʦʪʜʝʣʴʥʳʭ 

ʚʝʪʦʯʝʢ ʠ ʩʫʯʢʦʚ, ʢʦʪʦʨʳʝ ʩʥʘʯʘʣʘ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ ʠʟ ʥʝʙʳʪʠʷ, ʨʘʩʪʠ, ʘ ʟʘʪʝʤ ʫʤʝʥʴʰʘʪʴʩʷ 

ʠ, ʥʘʢʦʥʝʮ, ʠʩʯʝʟʘʪʴ ʚ ʥʝʙʳʪʠʝ. ʇʨʠ ʥʘʣʠʯʠʠ ʚʝʪʨʘ ʠ ʨʘʩʢʘʯʠʚʘʥʠʠ ʜʝʨʝʚʘ, ʜʘʞʝ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʫʩʣʦʚʥʦʡ ʧʣʦʩʢʦʩʪʠ ʚʜʦʣʴ ʜʨʝʚʘ, ʩʫʱʥʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʫʝʪ ʥʠʯʝʤ 

ʥʝ ʦʙʲʷʩʥʠʤʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʩʝʯʝʥʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʚʝʜʦʤʳʭ ʝʡ ʩʠʣ. ʀ ʥʠʢʦʛʜʘ ʜʚʫʤʝʨʥʦʝ 

ʩʦʟʥʘʥʠʝ ʥʝ ʩʤʦʞʝʪ ʧʦʩʪʠʯʴ ʝʜʠʥʩʪʚʦ ʚʩʝʭ ʵʪʠʭ ʩʝʯʝʥʠʡ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢ ʥʘʰʝ 
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ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʝ ʉʦʟʥʘʥʠʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʧʦʷʚʣʝʥʠʝ ʚ ʤʠʨʝ ʤʘʪʝʨʠʘʣʴʥʦʤ ʵʣʝʢʪʨʦʥʥʦ-

ʧʦʟʠʪʨʦʥʥʦʡ ʧʘʨʳ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʝʝ ʧʨʠ ʚʦʟʚʨʘʱʝʥʠʠ ʚ ʊʦʥʢʠʝ ʄʠʨʳ. ʊʦ, ʯʪʦ ʯʘʩʪʴ ʠʟ ʥʘʩ 

ʠʩʧʫʛʘʥʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪ ʢʘʢ ʤʠʩʪʠʢʫ, ʚʩʝʛʦ ʣʠʰʴ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʥʷʪʠʶ ʧʦʢʘ ʥʝʧʦʟʥʘʥʥʦʡ 

ʥʘʤʠ ʜʦ ʢʦʥʮʘ ʠʥʬʦʨʤʘʮʠʠ. 

ʀ ʧʦʩʣʝʜʥʠʡ ʧʨʠʤʝʨ. ɼʚʫʭʤʝʨʥʘʷ ʩʫʱʥʦʩʪʴ, ʞʠʚʫʱʘʷ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʝʩʝʢʘʝʪ 

ʦʙʣʘʩʪʴ ʠʩʢʨʦʚʦʛʦ ʨʘʟʨʷʜʘ. 

 

 
ʈʠʩ. 11. 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʱʥʦʩʪʴ ʫʚʠʜʠʪ ʪʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʟʥʠʢʘʶʱʠʝ ʧʝʨʬʦʨʘʮʠʠ ʥʘ 

ʨʠʩ.8 ʠ ʥʠʢʦʛʜʘ ʜʚʫʤʝʨʥʦʝ ʉʦʟʥʘʥʠʝ ʥʝ ʩʦʝʜʠʥʠʪ ʠʭ ʩʧʠʨʘʣʴʥʳʤʠ ʢʨʠʚʳʤʠ, ʩʭʦʜʷʱʠʤʠʩʷ ʢ 

ʮʝʥʪʨʫ ʠ ʥʠʢʦʛʜʘ ʥʝ ʩʧʦʩʦʙʥʦ ʙʫʜʝʪ ʫʚʠʜʝʪʴ ʠ ʧʦʩʪʠʯʴ ʚʠʭʨʝʚʦʝ ʝʜʠʥʩʪʚʦ ʵʪʦʛʦ ʷʚʣʝʥʠʷ. ʋ 

ʜʚʫʤʝʨʥʦʡ ʩʫʱʥʦʩʪʠ ʙʫʜʝʪ ʧʨʦʩʪʦʡ ʜʦʚʦʜ ï ʧʝʨʬʦʨʘʮʠʠ ʥʘ ʨʠʩ. 8 ʤʦʞʥʦ ʩʦʝʜʠʥʠʪʴ ʣʶʙʳʤ 

ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ. ʊʦʣʴʢʦ ʪʨʝʭʤʝʨʥʦʝ ʉʦʟʥʘʥʠʝ ʩʧʦʩʦʙʥʦ ʫʚʠʜʝʪʴ ʧʨʦʷʚʣʝʥʠʝ ʩʧʠʨʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ ʫ ʧʨʠʨʦʜʥʦʛʦ ʷʚʣʝʥʠʷ. ʆʟʥʘʯʘʝʪ ʣʠ ʵʪʦ, ʯʪʦ ʚʩʝ ʩʫʱʥʦʩʪʠ, ʞʠʚʫʱʠʝ ʥʘ ʧʣʦʩʢʦʩʪʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʩʣʘʙʝʝ, ʯʝʤ ʪʨʝʭʤʝʨʥʳʝ? ɼʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ. ɺʳʜʘʶʱʠʭʩʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠ ʥʘ çʧʣʦʩʢʦʩʪʠè. ɺʳʭʦʜ ʠʟ ʧʣʦʩʢʦʩʪʠ ʚ ʦʙʲʝʤ ʜʘʩʪ ʚʩʝʤ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 

ʥʦʚʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʯʝʣʳ ʧʝʨʝʜʘʶʪ ʜʨʫʛ ʜʨʫʛʫ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʨʘʩʩʪʦʷʥʠʠ 

ʜʦ ʤʝʜʦʥʦʩʦʚ ʩ ʧʦʤʦʱʴʶ ʩʧʠʨʘʣʴʥʳʭ çʪʘʥʮʝʚè. ʅʦ ʵʪʦ ʚʦʚʩʝ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʯʝʣʳ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʙʦʣʝʝ ʨʘʟʚʠʪʳ, ʯʝʤ ʣʶʜʠ. ʆʪʢʨʳʪʠʝ ʌʨʠʰʘ, ʩʪʘʚʰʝʛʦ ʣʘʫʨʝʘʪʦʤ 

ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ, ʩʝʛʦʜʥʷ ʠʟʚʝʩʪʥʦ ʧʦʯʪʠ ʢʘʞʜʦʤʫ ʰʢʦʣʴʥʠʢʫ. ʂʘʢ ʩʯʠʪʘʶʪ ʫʯʝʥʳʝ, ʵʪʦʪ 

ʧʯʝʣʠʥʳʡ ʷʟʳʢ ʯʨʝʟʚʳʯʘʡʥʦ ʪʦʯʝʥ ʠ ʚʳʨʘʟʠʪʝʣʝʥ. ʇʯʝʣʳ ʟʥʘʶʪ ʝʛʦ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ, 

ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʩʦʙʨʘʪʴʷʤ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʠʩʪʦʯʥʠʢ ʧʠʱʠ, ʢʘʢ ʜʘʣʝʢʦ ʣʝʪʝʪʴ ʟʘ ʥʝʢʪʘʨʦʤ, 

ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʙʨʘʪʴʩʷ ʜʦ ʥʫʞʥʦʛʦ ʧʦʣʷ, ʛʜʝ ʜʝʣʘʪʴ ʧʦʚʦʨʦʪʳ ʠʣʠ ʢʘʢʠʝ ʦʛʠʙʘʪʴ 

ʧʨʝʧʷʪʩʪʚʠʷ. ʆʪʢʨʳʪʠʝ ʌʨʠʰʘ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʪʘʚʠʣʦʩʴ ʧʦʜ ʩʦʤʥʝʥʠʝ, ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʧʘʭ. ʋʯʝʥʳʝ ʥʝ ʚʝʨʠʣʠ, ʯʪʦ ʧʯʝʣʘ ʩʧʦʩʦʙʥʘ 

ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʩʣʦʞʥʝʡʰʝʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ (ʚʠʟʫʘʣʴʥʦʛʦ) 

ʥʘʚʝʜʝʥʠʷ. ɺʝʜʴ ʦʥʘ ʚʢʣʶʯʘʝʪ ʘʙʩʪʨʘʢʪʥʳʝ ʩʠʤʚʦʣʳ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʠʤʝʥʥʦ ʜʣʷ ʷʟʳʢʘ.  

ɹʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʩʘʤ ʬʘʢʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʯʝʣʘʤʠ çʷʟʳʢʘ ʪʘʥʮʝʚè, ʨʘʩʰʠʬʨʦʚʢʘ 

ʢʦʪʦʨʦʛʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. ʂʘʨʣ ʬʦʥ ʌʨʠʰ ʧʦʣʫʯʠʣ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ, ʘ ʤʠʨ 

ʚʳʥʫʞʜʝʥ ʙʳʣ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʠʤʚʦʣʠʯʝʩʢʦʡ ʬʦʨʤʝ ʩʧʦʩʦʙʥʳ ʥʝ 

ʪʦʣʴʢʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʚʳʩʰʠʝè ʞʠʚʦʪʥʳʝ, ʥʦ ʠ ʩʢʨʦʤʥʦʝ ʙʝʩʧʦʟʚʦʥʦʯʥʦʝ ʩʦʟʜʘʥʠʝ ï 

ʧʯʝʣʘ. ʍʦʨʦʰʠʡ ʧʨʠʤʝʨ ʜʣʷ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ - ʩʝʨʴʝʟʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʘʙʩʪʨʘʢʪʥʳʝ ʩʠʤʚʦʣʴʥʳʝ ʩʧʠʨʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʥʠʷ.  

ʋʯʠʪʳʚʘʷ ʩʚʦʡʩʪʚʦ ʤʥʦʛʦʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʝʨʝʜ ʉʦʟʥʘʥʠʝʤ ʏʝʣʦʚʝʢʘ ʙʫʜʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʝʱʝ ʤʥʦʞʝʩʪʚʦ ʘʥʘʣʦʛʠʯʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ, ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʙʫʜʝʪ ʵʚʦʣʶʮʠʦʥʥʦ ʨʘʟʚʠʪʴʩʷ ʜʦ ʫʨʦʚʥʷ ʉɺʋ (ʉʦʟʥʘʥʠʷ ɺʳʩʰʠʭ ʋʯʠʪʝʣʝʡ). 

ʀʜʝʷ ʧʘʥʩʧʝʨʤʠʠ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʧʝʨʝʥʦʩʝ ʥʘ ʤʝʪʝʦʨʠʪʘʭ ʚʠʨʫʩʦʚ ʠ ʙʘʢʪʝʨʠʡ ʩ 

ʜʨʫʛʠʭ ʧʣʘʥʝʪ, ʢʦʪʦʨʫʶ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʤʝʪʝʦʨʠʪʥʦʡ ʧʘʥʩʧʝʨʤʠʝʡè, ʤʝʨʢʥʝʪ ʧʝʨʝʜ 
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ʚʝʣʠʯʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʦʨʩʠʦʥʥʦʡ ʧʘʥʩʧʝʨʤʠʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʞʠʟʥʠ ʚʦ ɺʩʝʣʝʥʥʦʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʟʥʘʯʘʣʴʥʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʝʜʠʥʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʤʦʤʝʥʪʫ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ ʠ ʫʯʘʩʪʚʫʶʱʝʡ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩʦʟʜʘʥʠʠ 

ʄʠʨʦʟʜʘʥʠʷ ʠ ʚʩʝʛʦ ʪʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʦʪʦʨʦʝ ʧʨʠʩʫʱʘ ʚʩʝʤ ʬʦʨʤʘʤ ʞʠʟʥʠ [11]. 

ɺ ʄʠʨʦʟʜʘʥʠʠ ʥʘʡʪʠ ʧʨʠʟʥʘʢʠ ʞʠʟʥʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ ʥʝ ʧʨʦʙʣʝʤʘ, (ʩʢʦʨʝʝ 

ʧʨʦʙʣʝʤʘ ʪʦʣʴʢʦ ʜʣʷ ʥʘʩ, ʠʱʫʱʠʭ ʞʠʟʥʴ ʥʘ ʄʘʨʩʝ) ʪʨʫʜʥʝʝ ʚʩʝʛʦ ʙʫʜʝʪ ʥʘʡʪʠ ʪʝ ʦʙʣʘʩʪʠ 

ʄʠʨʦʟʜʘʥʠʷ ʚ ʢʦʪʦʨʳʭ ʝʝ ʥʝʪ. ɽʱʝ ʣʫʯʰʝ ʚʩʝ ʄʠʨʦʟʜʘʥʠʝ ʩʦ ʚʩʝʤʠ ʩʧʠʨʘʣʴʥʳʤʠ ʟʚʝʟʜʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʧʨʠʟʥʘʪʴ ʠʟʥʘʯʘʣʴʥʦ ʞʠʚʳʤ ʠ ʙʝʩʢʦʥʝʯʥʦ ʨʘʟʫʤʥʳʤ ʩʫʱʝʩʪʚʦʤ. 

ʗʚʣʷʶʪʩʷ ʣʠ ʵʪʠ ʚʠʭʨʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʧʦʣʥʦʩʪʴʶ ʥʦʚʳʤʠ ʜʣʷ ʥʘʩ? ʀʣʠ ʦ ʥʠʭ ʭʦʨʦʰʦ 

ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʪʳʩʷʯʠ ʣʝʪ ʥʘʟʘʜ? ʅʘʡʜʝʥʥʳʡ ʌʝʩʪʩʢʠʡ ʜʠʩʢ, ʢʦʪʦʨʳʡ ʦʪʥʦʩʷʪ ʢ ʩʨʝʜʥʝʡ ʠʣʠ 

ʜʘʞʝ ʧʦʟʜʥʝʡ ʤʠʥʦʡʩʢʦʡ ʢʫʣʴʪʫʨʝ (ʘʪʣʘʥʪʘʤ) ʠ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ ʥʝ ʙʳʣʦ ʥʦʚʦʩʪʴʶ 

ʜʘʞʝ ʜʣʷ ʥʘʰʠʭ ʜʘʣʝʢʠʭ ʧʨʝʜʢʦʚ/ 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʌʝʩʪʩʢʦʛʦ ʜʠʩʢʘ ʧʦʩʚʷʱʝʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ, ʢʘʢ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʪʘʢ ʠ 

ʣʶʙʠʪʝʣʝʡ, ʧʨʠʯʸʤ ʧʦʩʣʝʜʥʠʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʜʝʣʘʣʠ ʟʘʷʚʣʝʥʠʷ ʦ ʜʝʰʠʬʨʦʚʢʝ ʥʘʜʧʠʩʠ ʥʘ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘʢʦ ʥʠ ʦʜʥʦ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʨʦʯʪʝʥʠʡ ʥʝ ʩʪʘʣʦ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʚ 

ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ. ʀ ʥʝ ʤʦʛʣʦ ʩʪʘʪʴ ʧʦ ʧʨʦʩʪʦʡ ʧʨʠʯʠʥʝ. ʌʝʩʪʩʢʠʡ ʜʠʩʢ ʟʘʰʠʬʨʦʚʘʥ ʥʘ 

ʩʠʤʚʦʣʴʥʳʭ ʦʙʨʘʟʘʭ, ʢʦʪʦʨʳʝ ʧʦʥʠʤʘʶʪ ʜʘʣʝʢʦ ʥʝ ʚʩʝ. ɹʦʣʝʝ ʪʦʛʦ, ʩʠʤʚʦʣ, ʵʪʦ ʥʝ ʟʥʘʢ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʪʨʘʢʪʦʚʦʢ. ʅʘʫʯʥʦʝ ʦʙʱʝʩʪʚʦ ʥʠʢʦʛʜʘ 

ʥʝ ʩʤʦʞʝʪ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʡ ʠʟ ʪʨʘʢʪʦʚʦʢ ʝʛʦ ʨʘʩʰʠʬʨʦʚʢʠ. 

 
ʈʠʩ. 12. ʉʪʦʨʦʥʘ ɸ, ʌʝʩʪʩʢʠʡ ʜʠʩʢ. 

 

ʇʝʨʝʜ ʥʘʤʠ ʩʣʦʞʥʝʡʰʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʘʢʝʪ, ʘ ʥʝ ʦʜʥʘ ʧʨʦʛʨʘʤʤʘ. ʃʠʥʛʚʠʩʪ 

ʫʚʠʜʠʪ ʚ ʥʝʤ ʪʝʢʩʪ ʠ ʪʘʢʫʶ ʨʘʩʰʠʬʨʦʚʢʫ ʧʦʜʜʝʨʞʘʪ ʪʦʣʴʢʦ ʣʠʥʛʚʠʩʪʳ, ʬʠʟʠʢ ʫʚʠʜʠʪ 

ʩʧʠʨʘʣʴʥʳʡ ʥʘʙʦʨ ʧʝʨʬʦʨʘʮʠʡ ʦʪ ʠʩʢʨʦʚʦʛʦ ʨʘʟʨʷʜʘ, ʢʫʣʴʪʫʨʦʣʦʛ ï ʧʨʠʥʮʠʧ ʨʘʟʚʠʪʠʷ 

ʮʠʚʠʣʠʟʘʮʠʠ ʠ ʪ.ʜ. ʆʜʠʥ ʠʟ ʨʘʩʰʠʬʨʦʚʘʚʰʠʭ ʌʝʩʪʩʢʡ ʜʠʩʢ, ʧʦʰʫʪʠʣ, ʯʪʦ ʪʦʪ, ʢʪʦ ʫʚʣʝʯʝʥ, 

ʥʘʧʨʠʤʝʨ ʙʠʦʛʨʘʬʠʝʡ ɺ.ɺ. ʇʫʪʠʥʘ, ʩʤʦʞʝʪ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʌʝʩʪʩʢʦʤ ʜʠʩʢʝ ʠʟʦʙʨʘʞʝʥ 

ʧʦʵʪʘʧʥʦ ʝʛʦ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ.  

ʈʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʌʝʩʪʩʢʦʛʦ ʜʠʩʢʘ ʧʨʦʜʚʠʛʘʝʪʩʷ ʤʝʜʣʝʥʥʦ, ʯʪʦ ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩ ʢʨʘʪʢʦʩʪʴʶ ʩʦʦʙʱʝʥʠʷ ʠ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴʶ ʧʨʠʤʝʥʸʥʥʦʡ ʚ ʥʸʤ ʩʠʩʪʝʤʳ ʧʠʩʴʤʘ. 

ʇʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʝʘʣʴʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʜʝʰʠʬʨʦʚʢʠ ʌʝʩʪʩʢʦʛʦ ʜʠʩʢʘ 

ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʜʨʫʛʠʭ ʧʘʤʷʪʥʠʢʦʚ ʵʪʦʡ ʞʝ ʧʠʩʴʤʝʥʥʦʩʪʠ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʛʠʧʦʪʝʟ ʦ ʥʝʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤ ʭʘʨʘʢʪʝʨʝ ʠʟʦʙʨʘʞʝʥʠʡ ʌʝʩʪʩʢʦʛʦ 

ʜʠʩʢʘ. ʉʫʱʝʩʪʚʫʝʪ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʥʘ ʌʝʩʪʩʢʦʤ ʜʠʩʢʝ ʟʘʧʠʩʘʥ ʧʦ-ʛʨʝʯʝʩʢʠ ʨʝʣʠʛʠʦʟʥʳʡ ʛʠʤʥ ʚ 

ʯʝʩʪʴ ʙʦʛʘ ʩʦʣʥʮʘ, ʚʝʯʥʦ ʢʨʫʞʘʱʝʛʦʩʷ ʠ ʚʝʯʥʦ ʚʦʟʨʦʞʜʘʶʱʝʛʦʩʷ. ʕʪʦʪ ʨʝʣʠʛʠʦʟʥʦ-

ʤʠʬʦʣʦʛʠʯʝʩʢʠʡ ʧʘʤʷʪʥʠʢ ï ʥʝ ʪʦʣʴʢʦ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʧʝʯʘʪʥʳʡ ʪʝʢʩʪ, ʥʦ ʠ ʧʝʨʚʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʘʥʪʠʯʥʦʡ ʠ ʚʦʦʙʱʝ ʝʚʨʦʧʝʡʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. ɿʥʘʯʠʤʦʩʪʴ ʌʝʪʩʢʦʛʦ ʜʠʩʢʘ, 

ʥʘʧʠʩʘʥʥʦʛʦ ʥʘ ʩʠʤʚʦʣʴʥʦʤ ʫʨʦʚʥʝ, ʧʝʨʝʦʮʝʥʠʪʴ ʥʝʚʦʟʤʦʞʥʦ. ʂʪʦ-ʪʦ ʚ ʨʘʩʰʠʬʨʦʚʢʝ 

ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʛʦʩʷ ʙʝʛʫʱʝʛʦ ʯʝʣʦʚʝʢʘ, ʥʘ ʢʠʧʘʨʠʩ. ʄʳ ʦʙʨʘʪʠʣʠʩʴ 

ʢ ʜʨʫʛʦʤʫ ʩʠʤʚʦʣʫ ï ʤʦʥʘʜʝ. ʅʘ ʜʠʩʢʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʚʦʣʶʮʠʦʥʥʦʛʦ 
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ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʤʦʛʫʯʝʛʦ ʩʠʤʚʦʣʘ, ʢʦʪʦʨʳʡ ʩʘʤ ʇʠʬʘʛʦʨ ʨʘʩʩʤʘʪʨʠʚʘʣ ʢʘʢ ʩʠʤʚʦʣ ʚʩʝʛʦ 

ʩʫʱʝʛʦ. ʅʘ ʌʝʪʩʢʦʤ ʜʠʩʢʝ (ʩʪʦʨʦʥʘ ɸ) ʵʪʦʪ ʩʠʤʚʦʣ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʘʤʦʤ ʩʝʨʜʮʝ ʩʧʠʨʘʣʠ ï ʚ 

ʧʦʟʠʮʠʠ 1. ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʤʦʥʘʜʥʳʭ ʩʠʤʚʦʣʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ 

ʩʪʦʨʦʥʝ ɸ: 

 
 

 
 

13.1 13.2 13.3 13.4 
ʈʠʩ. 13. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʦʥʘʜʥʳʭ ʨʠʩʫʥʢʦʚ ʥʘ ʩʪʦʨʦʥʝ ɸ ʌʝʩʪʩʢʦʛʦ ʜʠʩʢʘ. 

 

ʅʘ ʧʝʨʚʦʡ ʧʦʟʠʮʠʠ ʧʨʠʚʝʜʝʥ ʧʝʨʚʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʤʦʥʘʜʳ ï ʚʦʣʥʠʩʪʦʡ ʪʨʠʝʜʠʥʦʡ 

ʣʠʥʠʝʡ ʤʦʥʘʜʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʧʦʣʦʚʠʥʢʠ. ʅʘ ʦʜʥʦʡ ʠʟ ʧʦʣʦʚʠʥʦʢ ʤʦʥʘʜʳ ʧʨʠʚʝʜʝʥ 

ʩʠʤʚʦʣ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʥʝ ʢʨʫʛʘ, ʘ ʪʦʛʦ, ʯʪʦ ʤʳ ʧʨʠʚʳʢʣʠ ʥʘʟʳʚʘʪʴ ʩʝʨʜʮʝʤ (13.1) ʅʘ 

ʚʪʦʨʦʡ ʧʦʟʠʮʠʠ (13.2) ʧʨʠʚʝʜʝʥʘ ʤʦʥʘʜʘ, ʫ ʢʦʪʦʨʦʡ ʩʠʤʚʦʣʠʢʘ ʩʝʨʜʝʮ ʧʨʠʚʝʜʝʥʘ ʫʞʝ ʥʘ 

ʦʙʝʠʭ ʧʦʣʦʚʠʥʢʘʭ ʤʦʥʘʜʳ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʠʦʙʨʝʪʘʝʪ ʠʟʚʝʩʪʥʳʡ ʚʩʝʤ ʩʠʤʚʦʣ, ʢʦʪʦʨʳʡ ʥʘ 

ʚʦʩʪʦʢʝ ʥʘʟʚʘʥ ʩʠʤʚʦʣʦʤ ʀʥʴ-ʗʥ, ʘ ʥʘ ʟʘʧʘʜʝ ï ʤʦʥʘʜʦʡ. ʅʘ ʪʨʝʪʴʝʡ ʧʦʟʠʮʠʠ (13.3) ʚʤʝʩʪʦ 

ʩʝʨʜʮʘ ʥʘ ʦʜʥʦʡ ʠʟ ʧʦʣʦʚʠʥʦʢ ʤʦʥʘʜʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʘʩʪʝʨʦʢ ï ʢʘʢ ʩʠʤʚʦʣ ʧʦʩʪʨʦʝʥʠʷ 

ʯʝʛʦ-ʪʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ, ʥʘ ʯʝʪʚʝʨʪʦʡ (13.4) ʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʧʨʠʟʥʘʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʘ 

ʥʘ ʜʨʫʛʦʡ ï ʞʠʚʦʪʥʦʛʦ. ʅʦ ʯʪʦ ʵʪʦ - ʠʣʠ ʧʦʥʠʤʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʞʠʟʥʠ ʥʘ 

ʧʣʘʥʝʪʝ ʠʣʠ ʩʦʚʝʪ ʩʦʚʤʝʱʘʪʴ ʚ ʧʨʠʝʤʝ ʧʠʱʠ ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʫʶ, ʪʘʢ ʠ ʞʠʚʦʪʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ, ʦʩʪʘʝʪʩʷ ʥʝʠʟʚʝʩʪʥʳʤ. ʕʪʦ ʢʦʥʝʯʥʦ ʥʝ ʨʘʩʰʠʬʨʦʚʢʘ, ʘ ʚʩʝʛʦ ʣʠʰʴ ʦʜʠʥ ʠʟ 

ʙʝʩʢʦʥʝʯʥʦ ʚʦʟʤʦʞʥʳʭ ʢʣʶʯʝʡ ʢ ʧʦʥʠʤʘʥʠʶ ʩʠʤʚʦʣʠʢʠ. ʄʦʥʘʜʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʦ 

ʇʠʬʘʛʦʨʫ ï ʵʪʦ ʚʩʝ. 

ʀʜʝʠ ʠʟʚʝʩʪʥʦʛʦ ʣʶʙʠʪʝʣʷ - ʜʝʰʠʬʨʦʚʱʠʢʘ ɻʨʠʥʝʚʠʯʘ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʦʣʴʢʦ ʣʠʥʛʚʠʩʪʳ, ʥʦ ʦʪʚʝʨʛʘʝʪʩʷ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʚ ʮʝʣʦʤ. ɺ 

ʜʝʢʘʙʨʝ 2009 ʛʦʜʘ ʂʨʫʛ ʷʟʳʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ ʠ ʉʦʶʟ ʩʣʘʚʷʥʩʢʠʭ ʦʙʱʠʥ ʩʣʘʚʷʥʩʢʦʡ ʨʦʜʥʦʡ 

ʚʝʨʳ ʚ ʩʦʚʤʝʩʪʥʦʤ ʟʘʷʚʣʝʥʠʠ, ʦʩʫʜʠʣʠ ʪʚʦʨʯʝʩʪʚʦ ɻ. ɻʨʠʥʝʚʠʯʘ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʤʘʨʛʠʥʘʣʴʥʳʭ 

ʘʚʪʦʨʦʚ, ʦʙʚʠʥʠʚ ʠʭ ʚ ʩʦʟʥʘʪʝʣʴʥʦʡ ʧʨʦʚʦʢʘʮʠʠ ʠ ʦʪʢʨʦʚʝʥʥʳʭ ʜʦʤʳʩʣʘʭ, ʢʦʪʦʨʳʝ 

ʜʠʩʢʨʝʜʠʪʠʨʫʶʪ ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʝ ʷʟʳʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ, ʪʘʢ ʠ ʨʦʩʩʠʡʩʢʫʶ ʥʘʫʢʫ. ʊʘʢʫʶ 

ʨʝʘʢʮʠʶ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʥʘ ʣʶʙʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʪʝʢʩʪ, ʩ ʣʶʙʳʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʪʦ-ʪʦ ʙʫʜʝʪ ʥʝ ʩʦʛʣʘʩʝʥ. ʄʳ ʦʪʥʦʩʠʤʩʷ ʢ ʨʘʩʰʠʬʨʦʚʢʝ ɻʝʥʥʘʜʠʷ 

ʉʪʘʥʠʩʣʘʚʦʚʠʯʘ ɻʨʠʥʝʚʠʯʘ ʙʦʣʝʝ ʩʧʦʢʦʡʥʦ ï ʢʘʢ ʦʜʥʦʤʫ ʠʟ ʙʝʩʢʦʥʝʯʥʦ ʚʦʟʤʦʞʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʨʘʩʰʠʬʨʦʚʦʢ ʩʧʠʨʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʩʦʩʨʝʜʦʪʘʯʠʚʘʪʴʩʷ ʥʫʞʥʦ ʥʝ 

ʥʘ ʙʝʩʢʦʥʝʯʥʦʤ ʥʘʙʦʨʝ ʚʝʨʦʷʪʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ, ʘ ʥʘ ʠʟʫʯʝʥʠʠ ʩʘʤʦʛʦ 

ʩʧʠʨʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. ʃʶʙʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʪʝʢʩʪ ï ʵʪʦ ʧʨʝʜʝʣʴʥʦ ʫʟʢʘʷ ʪʨʘʢʪʦʚʢʘ ʩʘʤʦʛʦ 

ʩʧʠʨʘʣʴʥʦʛʦ ʧʨʠʥʮʠʧʘ. ʉʦʛʣʘʩʠʝ ʤʦʞʥʦ ʥʘʡʪʠ ʪʦʣʴʢʦ ʥʘ ʦʙʱʠʭ ʦʩʦʟʥʘʥʥʳʭ ʧʨʠʥʮʠʧʘʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʠʨʘʣʠ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʌʝʩʪʩʢʠʡ ʜʠʩʢ ʧʦʤʠʤʦ ʩʠʤʚʦʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʛ 

ʚʳʧʦʣʥʷʪʴ ʠ ʬʫʥʢʮʠʶ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ. ɼʣʷ ʵʪʦʛʦ ʦʪʧʨʘʚʠʪʝʣʴ ʠ ʧʦʣʫʯʘʪʝʣʴ (ʠʣʠ 

ɸʣʠʩʘ ʠ ɹʦʙ, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʰʠʬʨʦʚʘʣʴʱʠʢʦʚ) ʜʦʣʞʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʛʦʚʦʨʠʪʴ ʥʝʢʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʣʶʯ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ 

ʧʠʩʴʤʘ. ɹʝʟ ʵʪʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʣʶʯʘ ʨʘʩʰʠʬʨʦʚʢʘ ʌʝʩʪʩʢʦʛʦ ʜʠʩʢʘ ʥʝʚʦʟʤʦʞʥʘ. 

ʆʜʠʥ ʠʟ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʪʝʢʩʪʘ ɻ. ʀʧʩʝʥ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʥʘ ʜʠʩʢʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʠʟʦʙʨʘʞʝʥʳ ʙʝʛʫʱʠʡ ʯʝʣʦʚʝʢ, ʨʝʙʝʥʦʢ, ʞʝʥʱʠʥʘ ʚ ʥʘʙʝʜʨʝʥʥʦʡ ʧʦʚʷʟʢʝ ʩ ʦʙʥʘʞʝʥʥʦʡ 

ʛʨʫʜʴʶ, ʢʠʧʘʨʠʩ, ʢʦʨʦʤʳʩʣʦ, ʢʫʩʪʘʨʥʠʢ, ʛʦʣʦʚʘ ʤʫʞʯʠʥʳ ʩ ʪʘʪʫʠʨʦʚʘʥʥʳʤʠ ʱʝʢʘʤʠ, ʛʦʣʦʚʘ 

ʩ ʫʙʦʨʦʤ ʠʟ ʧʝʨʴʝʚ, ʢʦʟʠʡ ʨʦʛ, ʢʦʣʦʩ, ʣʠʣʠʷ, ʢʨʦʢʫʩ (ʰʘʬʨʘʥ), ʜʝʣʴʬʠʥ, ʛʫʩʝʥʠʮʘ, ʧʯʝʣʘ, 

ʧʣʝʥʥʠʢ ʩʦ ʩʚʷʟʘʥʥʳʤʠ ʟʘ ʩʧʠʥʦʡ ʨʫʢʘʤʠ, ʛʦʣʫʙʴ, ʩʥʷʪʘʷ ʰʢʫʨʘ, ʣʝʪʷʱʠʡ ʩʦʢʦʣ, ʥʘʪʷʥʫʪʳʡ 

ʣʫʢ, ʜʦʤ (ʘ ʚʦʟʤʦʞʥʦ ʠ ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ), ʢʦʨʘʙʣʴ ʠ ʪ.ʜ. 
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ʆʜʥʘʢʦ ʩ ʥʘʰʠʭ ʧʦʟʠʮʠʡ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʜʠʩʢʝ ʤʦʞʥʦ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ 

ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʮʠʢʣʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʤ ʧʨʦʮʝʩʩʝ.  
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Multiple manifestations of torsion (twisting) vortex structures in nature were analyzed - in innovations, in the behavior 

of predator-prey systems, in pulsating chemical reactions, in the behavior of fungi discoideum, in different geometric 

shapes, in stellar systems forming a spiral galaxy and containingpulsating black holes in the center. At all levels of 

natural phenomena, despitemanifestation of fundamentally different forces, a single program of spiralvortex 
development was found. Such diversity can be explained by the model of pulsating monads. 
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ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʝʪʚʝʨʪʦʝ ʦʙʦʙʱʝʥʠʝ ʤʝʭʘʥʠʢʠ ʅʴʶʪʦʥʘ, ʥʘʟʚʘʥʥʦʝ ʘʚʪʦʨʦʤ ʤʝʭʘʥʠʢʦʡ ɼʝʢʘʨʪʘ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʥʝʡ ʚʩʝ ʜʚʠʞʝʥʠʷ ʩʚʦʜʷʪʩʷ ʢ ʚʨʘʱʝʥʠʶ. ʊʘʢʘʷ ʤʝʭʘʥʠʢʘ ʦʙʲʝʜʠʥʷʝʪ ʦʙʱʝʨʝʣʷʪʠʚʠʩʪʩʢʫʶ ʤʝʭʘʥʠʢʫ 

ʕʡʥʰʪʝʡʥʘ ʩ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʦʡ ʐʨʝʜʠʥʛʝʨʘ. ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʤʝʭʘʥʠʢʝ ɼʝʢʘʨʪʘ ʠʛʨʘʶʪ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ 

ʈʠʯʯʠ bk
aT , ʢʦʪʦʨʳʝ ʬʠʟʠʯʝʩʢʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʧʦʣʷ ʠʥʝʨʮʠʠ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʩʦʙʳʪʠʡ ʚ ʥʦʚʦʡ ʤʝʭʘʥʠʢʝ 

ʨʘʩʩʣʦʝʥʦ, ʜʝʩʷʪʠʤʝʨʥʦ ʠ ʦʙʣʘʜʘʝʪ ʜʚʫʤʷ ʤʝʪʨʠʢʘʤʠ - ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʝʪʨʠʢʦʡ ʈʠʤʘʥʘ ki

ik dxdxgds =2  ʠ 

ʚʨʘʱʘʪʝʣʴʥʦʡ ʤʝʪʨʠʢʦʡ nk
an

b
bk

a dxdxTTd =2t . ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ ʤʝʭʘʥʠʢʠ ɼʝʢʘʨʪʘ, 

ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ, ʢʦʪʦʨʘʷ ʩʣʝʜʫʝʪ ʠʟ ʤʝʭʘʥʠʢʠ 

ɼʝʢʘʨʪʘ, ʦʧʠʩʳʚʘʝʪ ʜʠʥʘʤʠʢʫ ʧʦʣʝʡ ʠʥʝʨʮʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʶʙʳʤ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ. 

 

ɺʚʝʜʝʥʠʝ 

 

ʀʟ ʠʩʪʦʨʠʠ ʬʠʟʠʢʠ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʢʘʞʜʳʡ ʨʘʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ 

ʧʨʠʚʦʜʠʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʰʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʪʘʢʠʭ ʙʘʟʠʩʥʳʭ ʧʦʥʷʪʠʷʭ, ʢʘʢ ʩʠʩʪʝʤʘ 

ʦʪʩʯʝʪʘ, ʨʘʟʤʝʨʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʙʳʪʠʡ, ʵʣʝʤʝʥʪʘʨʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʥʦʚʳʝ 

ʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ʠ ʪ.ʜ., ʧʨʠʯʝʤ ʚʩʝ ʵʪʠ ʥʦʚʳʝ ʧʦʥʷʪʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʦʩʥʦʚʦʡ ʙʦʣʝʝ ʦʙʱʝʡ 

ʤʝʭʘʥʠʢʠ, ʧʦʛʣʦʱʘʶʱʝʡ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʤʝʭʘʥʠʢʘ 

ʕʡʥʰʪʝʡʥʘ-ʄʠʥʢʦʚʩʢʦʛʦ (1905 ʛ.) ʦʙʦʙʱʠʣʘ ʤʝʭʘʥʠʢʫ ʅʴʶʪʦʥʘ ʥʘ ʩʣʫʯʘʡ ʙʦʣʴʰʠʭ 

ʩʢʦʨʦʩʪʝʡ, ʩʨʘʚʥʠʤʳʭ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʤʝʭʘʥʠʢʘ ʙʳʣʘ 

ʧʦʛʣʦʱʝʥʘ ʦʙʱʝʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʤʝʭʘʥʠʢʦʡ ʕʡʥʰʪʝʡʥʘ (1915 ʛ.) ʥʘ ʩʣʫʯʘʡ ʙʦʣʴʰʠʭ 

ʫʩʢʦʨʝʥʠʡ, ʢʦʛʜʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʙʳʪʠʡ ʩʪʘʥʦʚʠʪʴʩʷ ʠʩʢʨʠʚʣʝʥʥʳʤ. ɺʤʝʩʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʤʝʭʘʥʠʢʠ ʅʴʶʪʦʥʘ rpj G4-=D , ʚ ʤʝʭʘʥʠʢʝ ʕʡʥʰʪʝʡʥʘ ʩʠʣʴʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʧʦʣʝ ʠʩʢʨʠʚʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʙʳʪʠʡ ʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʨʘʚʥʝʥʠʷʤ ʕʡʥʰʪʝʡʥʘ 
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ʉʦʚʝʨʰʝʥʥʦ ʚ ʩʪʦʨʦʥʝ ʦʪ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩʪʦʠʪ ʢʚʘʥʪʦʚʘʷ 

ʤʝʭʘʥʠʢʘ, ʦʩʥʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ ʢʦʪʦʨʦʡ ï ʫʨʘʚʥʝʥʠʝ ʐʨʝʜʠʥʛʝʨʘ ʤʳ ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ 

ʢʚʘʥʪʦʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ɻʘʤʠʣʴʪʦʥʘ ʜʣʷ ʜʚʠʞʝʥʠʷ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ y 
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ɸ. ʕʡʥʰʪʝʡʥ ʩʯʠʪʘʣ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ (2) ʥʦʩʠʪ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʩʢʦʣʴʢʫ 

ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʪʨʘʢʪʦʚʢʘ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ y ʚ ʵʪʦʤ ʫʨʘʚʥʝʥʠʠ ʧʨʠʚʝʣʘ ʢ ʦʪʢʘʟʫ ʦʪ 

ʦʙʨʘʟʥʦʛʦ ʤʳʰʣʝʥʠʷ ʚ ʬʠʟʠʢʝ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʚʝʨʦʷʪʥʳʝ 

ʫʩʠʣʠʷ, ʪʝʦʨʝʪʠʢʘʤ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʫʜʘʣʦʩʴ ʦʙʲʝʜʠʥʠʪʴ ʫʨʘʚʥʝʥʠʷ (1) ʠ (2). ɼʚʝ ʥʘʠʙʦʣʝʝ 

ʧʨʦʜʚʠʥʫʪʳʝ ʪʝʦʨʠʠ - ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʠ ʪʝʦʨʠʷ (ʩʫʧʝʨ)ʩʪʨʫʥ, ʧʨʝʪʝʥʜʫʶʱʠʝ ʥʘ 

ʦʙʲʝʜʠʥʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʬʠʟʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʜʘʣʝʢʠ ʦʪ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʟʘʪʨʘʛʠʚʘʶʪ ʦʩʥʦʚ ʤʝʭʘʥʠʢʠ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʪʘʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ 

ʧʦʣʫʯʘʝʪʩʷ ʥʝ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʦʱʨʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʘ ʧʫʪʝʤ 

ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʦʡ ʤʝʭʘʥʠʢʠ - ʤʝʭʘʥʠʢʠ ɼʝʢʘʨʪʘ [1]. 
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1. ʆʩʥʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ ʤʝʭʘʥʠʢʠ ɼʝʢʘʨʪʘ 

 

ʋʨʘʚʥʝʥʠʷ (1) ʤʝʭʘʥʠʢʠ ʕʡʥʰʪʝʡʥʘ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʛʝʦʤʝʪʨʠʶ ʈʠʤʘʥʘ, ʟʘʜʘʥʥʫʶ ʥʘ ʯʝʪʳʨʝʭʤʝʨʥʦʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʢʦʦʨʜʠʥʘʪ 

ctzyx ,,, , ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʨʘʥʩʣʷʮʠʦʥʥʫʶ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʫʨʘʚʥʝʥʠʡ (1) ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ 

ʦʜʥʦʡ ʧʨʦʠʟʚʦʣʴʥʦ ʫʩʢʦʨʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ ʚ ʜʨʫʛʫʶ. ʊʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʪʩʯʝʪʘ ʤʦʛʫʪ 

ʙʳʪʴ ʩʚʦʙʦʜʥʦ ʧʘʜʘʶʱʠʝ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʣʠʬʪʳ ʕʡʥʰʪʝʡʥʘ. ʆʜʥʘʢʦ, ʢʦʛʜʘ ʩʚʦʙʦʜʥʦ 

ʧʘʜʘʶʱʠʝ ʣʠʬʪʳ ʚʨʘʱʘʶʪʩʷ, ʦʥʠ ʠʤʝʶʪ ʥʝ 4 ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʢʘʢ ʚ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ, ʘ 10 

ʩʪʝʧʝʥʝʡ, ʠʟ ʢʦʪʦʨʳʭ 6 ʩʪʝʧʝʥʝʡ ʦʧʠʩʳʚʘʶʪ ʯʝʪʳʨʝʭʤʝʨʥʦʝ ʚʨʘʱʝʥʠʝ, ʠʩʧʦʣʴʟʫʷ 3 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʫʛʣʘ 321 ,, jjj  ʠ ʪʨʠ ʧʩʝʚʜʦʝʚʢʣʠʜʦʚʳʭ ʫʛʣʘ 321 ,, qqq . ʇʨʦʩʪʝʡʰʠʤ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ, ʢʦʪʦʨʦʝ ʦʧʠʩʳʚʘʝʪ 10 ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʧʨʦʠʟʚʦʣʴʥʦ 

ʫʩʢʦʨʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ, ʷʚʣʷʝʪʩʷ ʨʘʩʩʣʦʝʥʥʦʝ (ʚʝʢʪʦʨʥʦʝ) ʤʥʦʛʦʦʙʨʘʟʠʝ )6(4ɸ . ʆʜʥʠʤ 

ʠʟ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ )6(4ɸ  ʷʚʣʷʝʪʩʷ ʥʝʛʦʣʦʥʦʤʥʘʷ ʪʝʪʨʘʜʘ a
je , ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʨʘʟ 4D ʧʨʦʠʟʚʦʣʴʥʦ ʫʩʢʦʨʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ. 

ʂʦʦʨʜʠʥʘʪʥʳʡ ʠʥʜʝʢʩ 3,2,1,0=i  ʧʨʠʥʘʜʣʝʞʠʪ ʙʘʟʦʚʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ 4ʭ ʪʨʘʥʩʣʷʮʠʦʥʥʳʭ 

ʢʦʦʨʜʠʥʘʪ ctzyx ,,, , ʥʘ ʢʦʪʦʨʦʤ ʟʘʜʘʥʘ ʪʨʘʥʩʣʷʮʠʦʥʥʘʷ ʨʠʤʘʥʦʚʘ ʤʝʪʨʠʢʘ  
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ʃʦʢʘʣʴʥʳʡ ʠʥʜʝʢʩ 3,2,1,0=a ʥʫʤʝʨʫʝʪ ʚʝʢʪʦʨʘ ʪʝʪʨʘʜʳ a
je  ʠ ʧʨʠʥʘʜʣʝʞʠʪ 

ʚʥʫʪʨʝʥʥʝʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ 
ʪʠ6  ʥʝʛʦʣʦʥʦʤʥʳʭ ʚʨʘʱʘʪʝʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ 

321321 ,,,,, qqqjjj , ʥʘ ʢʦʪʦʨʦʤ ʟʘʜʘʥʘ ʚʨʘʱʘʪʝʣʴʥʘʷ ʤʝʪʨʠʢʘ 
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- ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʨʘʱʝʥʠʷ ʈʠʯʯʠ (ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʛʝʦʤʝʪʨʠʠ )6(4ɸ ), 
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- ʢʨʫʯʝʥʠʝ ʛʝʦʤʝʪʨʠʠ )6(4ɸ (ʦʙʲʝʢʪ ʥʝʛʦʣʦʥʦʤʥʦʩʪʠ) [2].  

ʊʝʧʝʨʴ ʚʨʘʱʘʶʱʠʝʩʷ ʩʚʦʙʦʜʥʦ ʧʘʜʘʶʱʠʝ ʣʠʬʪʳ ʜʚʠʞʫʪʩʷ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʷʤ ʩ 
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- ʩʠʤʚʦʣʳ ʂʨʠʩʪʦʬʬʝʣʷ. 

ʋʨʘʚʥʝʥʠʷ (7) ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 
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ʧʨʠʯʝʤ ʫʨʘʚʥʝʥʠʷ (10) ʦʧʠʩʳʚʘʶʪ ʚʨʘʱʝʥʠʝ ʚ ʧʩʝʚʜʦʝʚʢʣʠʜʦʚʳʭ ʫʛʣʘʭ 321 ,, qqq , ʘ 

ʫʨʘʚʥʝʥʠʷ (11) ʚʨʘʱʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʫʛʣʘʭ 321 ,, jjj . ɺʳʙʠʨʘʷ ʚ ʫʨʘʚʥʝʥʠʷʭ (10) 

ʚʝʢʪʦʨ ʢʘʩʘʪʝʣʴʥʳʤ ʢ ʤʠʨʦʚʦʡ ʣʠʥʠʠ ʠ ʫʤʥʦʞʘʷ ʝʛʦ ʥʘ ʧʨʦʙʥʫʶ ʤʘʩʩʫ 0m, ʧʦʣʫʯʠʤ 

çʪʨʘʥʩʣʷʮʠʦʥʥʳʝè ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ [2] 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʙʦʝ ʜʚʠʞʝʥʠʝ ʚ ʥʦʚʦʡ ʤʝʭʘʥʠʢʝ ʷʚʣʷʝʪʩʷ ʚʨʘʱʘʪʝʣʴʥʳʤ, ʚ ʩʠʣʫ 

ʯʝʛʦ ʦʥʘ ʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʤʝʭʘʥʠʢʘ ɼʝʢʘʨʪʘ [1]. ʃʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ (12) 

ʦʙʦʙʱʘʶʪ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ ʕʡʥʰʪʝʡʥʘ, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʘʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʠʣʫ, ʧʦʨʦʞʜʘʝʤʫʶ ʪʦʨʩʠʦʥʥʳʤ ʧʦʣʝʤ jk
iT . ɺʤʝʩʪʦ ʫʨʘʚʥʝʥʠʡ (1), ʚ 

ʤʝʭʘʥʠʢʝ ɼʝʢʘʨʪʘ ʤʳ ʠʤʝʝʤ ʫʨʘʚʥʝʥʠʷ [1] 
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iT , ʧʨʠ ʵʪʦʤ ʫʨʘʚʥʝʥʠʷ )1.(B  

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʣʥʦʩʪʴʶ ʛʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʳʝ (ʚʢʣʶʯʘʷ ʧʨʘʚʫʶ ʯʘʩʪʴ) ʫʨʘʚʥʝʥʠʷ 

ʕʡʥʰʪʝʡʥʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʝʥʟʦʨ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ ʤʘʪʝʨʠʠ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ )1.(B  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ jk
iT  ʢʘʢ [2] 
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ʋʨʘʚʥʝʥʠʷ )2.(B  ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʨʘʚʥʝʥʠʷ ʗʥʛʘ-ʄʠʣʣʩʘ ʜʣʷ ʪʝʥʟʦʨʘ ɺʝʡʣʷ 

i
jkmC . ɺ ʵʪʠʭ ʫʨʘʚʥʝʥʠʷʭ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ jk

iT  ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʢʘʣʠʙʨʦʚʦʯʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʛʨʫʧʧʳ )1.3(ʆ . ʋʨʘʚʥʝʥʠʡ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʚ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ ʥʝʪ. ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ 

ʫʨʘʚʥʝʥʠʡ ʗʥʛʘ-ʄʠʣʣʩʘ )2.(B  ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʢʨʠʚʠʟʥʳ ɺʝʡʣʷ ʩʪʦʠʪ ʧʦʣʥʦʩʪʴʶ 

ʛʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʳʡ ʪʝʥʟʦʨ ʪʦʢʘ [2]  
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ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʪʝʥʟʦʨ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ (13). ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʨʘʚʥʝʥʠʡ 

,)(A  ʪʦ, ʚ ʩʠʣʫ ʩʦʦʪʥʦʰʝʥʠʷ (6), ʠʭ ʥʫʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʫʯʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ )6(4ɸ . 

 

2. ʉʦʦʪʚʝʪʩʪʚʠʝ ʫʨʘʚʥʝʥʠʡ ʤʝʭʘʥʠʢʠ ɼʝʢʘʨʪʘ ʫʨʘʚʥʝʥʠʷʤ ʕʡʥʰʪʝʡʥʘ 

ʋʨʘʚʥʝʥʠʷ )1.(B  ʚʥʝʰʥʝ ʥʘʧʦʤʠʥʘʶʪ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ (1), ʥʦ ʢʘʯʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʠʭ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʧʦʣʦʞʠʪʴ ʚ ʫʨʘʚʥʝʥʠʷʭ )1.(B  ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ jk
iT  

ʨʘʚʥʳʤ ʥʫʣʶ, ʪʦ ʦʥʠ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʫʨʘʚʥʝʥʠʷ ɺʝʡʣʷ )2.(B , ʦʙʨʘʱʘʶʪʩʷ ʚ ʪʦʞʜʝʩʪʚʘ ʚʠʜʘ 

00= . ʇʨʠ ʵʪʦʤ ʞʝ ʫʩʣʦʚʠʠ ʠʟ ʫʨʘʚʥʝʥʠʡ )(A  ʧʦʣʫʯʘʝʤ, ʯʪʦ ʪʝʪʨʘʜʘ a
je  ʩʪʘʥʦʚʠʪʴʩʷ 

ʛʦʣʦʥʦʤʥʦʡ ʠ ʚʨʘʱʘʪʝʣʴʥʘʷ ʤʝʪʨʠʢʘ (4) ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʱʘʝʪʩʷ ʚ 

ʥʫʣʴ ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʠ (14) ʠ ʤʘʩʩʘ ʠʩʪʦʯʥʠʢʘ (15). ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʫʨʘʚʥʝʥʠʷ )1.(,)( BA  ʠ )2.(B  ʷʚʣʷʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʦʙʦʙʱʝʥʠʝʤ ʫʨʘʚʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ 

(1). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʪʝʦʨʠʝʡ ʛʨʘʚʠʪʘʮʠʠ ʕʡʥʰʪʝʡʥʘ ʠ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ 

)2.(,)1.(,)( BBA  ʩʫʱʝʩʪʚʫʝʪ. ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʪʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʥʘʡʪʠ 

ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ)2.(,)1.(,)( BBA , ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʝʪʨʠʢʝ 

(3), ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʤʝʪʨʠʢʦʡ ʐʚʘʨʮʰʠʣʴʜʘ [2]  
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ɼʣʷ ʧʨʦʩʪʦʪʳ, ʤʝʪʨʠʢʘ (17) ʟʘʧʠʩʘʥʘ ʚ (ʢʚʘʟʠ)ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ. ɺ ʩʣʘʙʳʭ 

ʧʦʣʷʭ 1/2 2 <<cNj  ͙ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʙʳʪʠʡ ʤʘʣʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʣʦʩʢʦʛʦ. ʇʨʠ ʵʪʦʤ ʫʩʣʦʚʠʠ 

ʠʟ (17) ʩʣʝʜʫʶʪ ʩʦʦʪʥʦʰʝʥʠʷ 
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ʇʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʵʪʠʭ ʚʝʣʠʯʠʥ ʚ ʩʦʦʪʥʦʰʝʥʠʷ (5) ʠ (9), ʥʘʭʦʜʠʤ ʠʟ ʫʨʘʚʥʝʥʠʡ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ (12) ʚ ʥʝʨʝʣʷʪʠʚʠʩʪʩʢʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 
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ʉʨʘʚʥʠʚʘʷ ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʜʚʠʞʝʥʠʷ ʩʚʦʙʦʜʥʦ ʧʘʜʘʶʱʝʛʦ ʣʠʬʪʘ 

ʕʡʥʰʪʝʡʥʘ (ʙʝʟ ʚʨʘʱʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʫʛʣʘʭ 321 ,, jjj ), ʟʘʧʠʩʘʥʥʳʤʠ ʚ ʩʠʩʪʝʤʝ 

ʦʪʩʯʝʪʘ, ʩʚʷʟʘʥʥʦʡ ʩ ʣʠʬʪʦʤ 
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am Tc-  ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʩʠʣʳ ʠʥʝʨʮʠʠ, ʢʦʪʦʨʘʷ ʣʦʢʘʣʴʥʦ ʢʦʤʧʝʥʩʠʨʫʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ 

ʩʠʣʫ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʝ ʥʝʚʝʩʦʤʦʩʪʠ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʫʨʘʚʥʝʥʠʷʭ (12) ʚʝʣʠʯʠʥʘ 
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ʦʢʘʟʳʚʘʝʪʩʷ ʩʠʣʦʡ ʠʥʝʨʮʠʠ. ʀʟ ʫʨʘʚʥʝʥʠʡ (20) ʠ (21) ʚʠʜʥʦ, ʯʪʦ 

 

)23(,00
2 aa WTc =  

ʪ.ʝ. ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ jk
iT  ʦʧʨʝʜʝʣʷʪʁ ʚ ʫʨʘʚʥʝʥʠʷʭ ʜʚʠʞʝʥʠʷ (12) ʧʦʣʷ ʠʥʝʨʮʠʠ. 

ʇʦʜʝʣʠʚ ʚʨʘʱʘʪʝʣʴʥʫʶ ʤʝʪʨʠʢʫ (4) ʥʘ 
2ds , ʠʤʝʝʤ 
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- 4D ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʪʝʪʨʘʜʳ a

je  (ʠʣʠ 4D ʫʩʢʦʨʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ).  

ʀʩʧʦʣʴʟʫʷ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ (25) ʠ ʟʘʧʠʩʳʚʘʷ ʝʝ ʚ ʤʠʨʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ

dsdxeTe k
bk

a
j

i b
j

i
a /=W , ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʷ (12) ʚ ʚʠʜʝ 

)26(.0002

2

0 =W+G+
ds

dx

ds

dx

ds

dx

ds

xd j

j
i

kj

jk
i

i

mmm
 

 

ˮ͘ όноύ ͔͔ͫ͒ͯͭ͡Σ ;ͭͦ 2
0 /cWaa =W , ʪ.ʝ. ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʥʘʯʘʣʘ ʆ

͔͚ͯͫͦͪͤͤͦ͟ 4D ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ 0
aW , ͦͭͦͪ͊͟Ύ 

͙ͦͨͫ·͍͔͊ͭ ͍ͪ͊΅͔͙͔ͤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʫʛʣʘʭ 321 ,, qqq . ʕʪʦ ʝʱʝ ʨʘʟ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ɼʝʢʘʨʪʘ, ʯʪʦ ʣʶʙʦʝ ʨʝʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʨʘʱʝʥʠʝʤ.  

ʇʝʨʝʭʦʜ ʦʪ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ (12) ʢ ʫʨʘʚʥʝʥʠʷʤ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ ʕʡʥʰʪʝʡʥʘ 

ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʠʣʘ ʠʥʝʨʮʠʠ (22) ʦʙʨʘʱʘʝʪʩʷ ʥʫʣʴ, ʧʨʠ ʵʪʦʤ ʧʦʣʝ ʠʥʝʨʮʠʠ 

jk
iT  (ʚ ʩʠʣʫ ʦʧʨʝʜʝʣʝʥʠʷ (5)) ʦʢʘʟʳʚʘʝʪʩʷ ʦʪʣʠʯʥʳʤ ʦʪ ʥʫʣʷ, ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳʤ ʧʦ ʚʩʝʤ 

ʪʨʝʤ ʠʥʜʝʢʩʘʤ ʠ ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʢʨʫʯʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ )6(4ɸ [2] 

)27(.ijkjkijikijk TTT W-==-=
 

ʇʨʠ ʫʩʣʦʚʠʠ (27) ʩʠʣʳ ʠʥʝʨʮʠʠ ʚ ʫʨʘʚʥʝʥʠʷʭ ʜʚʠʞʝʥʠʷ (12) ʦʙʨʘʱʘʶʪʩʷ ʚ ʥʫʣʴ, 

ʧʦʵʪʦʤʫ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ, ʚ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʵʪʦ ʫʩʣʦʚʠʝ, ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʫʩʢʦʨʝʥʥʳʤʠ (ʢʚʘʟʠ)ʠʥʝʨʮʠʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʪʩʯʝʪʘ. ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ ʧʣʦʪʥʦʩʪʴ 

ʤʘʪʝʨʠʠ (14) ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪʩʷ, ʧʨʠʥʠʤʘʷ ʚʠʜ  
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ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʝʥʟʦʨ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ (13) ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 
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ʇʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʪʝʥʟʦʨ (29) ʥʘʧʦʤʠʥʘʝʪ ʪʝʥʟʦʨ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ çʠʜʝʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠè ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʦʜʥʘʢʦ ʤʳ ʟʜʝʩʴ ʠʤʝʝʤ ʜʝʣʦ ʩ ʧʦʣʝʚʳʤ 

ʧʨʦʪʷʞʝʥʥʳʤ ʦʙʲʝʢʪʦʤ ï ʩʛʫʩʪʢʦʤ ʧʦʣʷ ʠʥʝʨʮʠʠ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʚʦʢʨʫʛ ʩʝʙʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ (ʢʚʘʟʠ)ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ ʩʠʣʳ 

ʠʥʝʨʮʠʠ ʨʘʚʥʳ ʥʫʣʶ, ʥʦ ʧʦʨʦʞʜʘʶʱʠʝ ʠʭ ʧʦʣʷ ʠʥʝʨʮʠʠ ʦʪʣʠʯʥʳ ʦʪ ʥʫʣʷ ʠ ʦʙʨʘʟʫʶʪ 

ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʠ (30 ʘ). 

ʅʘʰ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ (12) ʧʨʦʙʥʦʡ ʤʘʩʩʳ 0m  ʩʦʚʧʘʜʘʶʪ ʩ 

ʫʨʘʚʥʝʥʠʷʤʠ ʜʚʠʞʝʥʠʷ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ ʕʡʥʰʪʝʡʥʘ ʧʨʠ ʫʩʣʦʚʠʠ (27). ʀʩʧʦʣʴʟʫʷ ʤʝʪʨʠʢʫ 
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(17) ʠ ʫʩʣʦʚʠʝ (27), ʤʳ ʧʦʣʫʯʘʝʤ ʠʟ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ )2.(,)1.(,)( BBA  ʧʨʠʙʣʠʞʝʥʥʳʝ 

ʫʨʘʚʥʝʥʠʷ 
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ʠʟ ʢʦʪʦʨʳʭ ʚʠʜʥʦ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʨʘʚʥʝʥʠʡ (32) ʩ ʫʨʘʚʥʝʥʠʷʤʠ (1) ʠʤʝʝʪ ʤʝʩʪʦ ʜʣʷ 

ʚʘʢʫʫʤʥʳʭ ʫʨʘʚʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ 0=ikR . ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʝʥʟʦʨ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ ikT  ʚ 

ʫʨʘʚʥʝʥʠʷʭ (1) ʥʝ ʠʤʝʝʪ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʫʨʘʚʥʝʥʠʡ )1.(B ) ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠ, 

ʬʘʢʪʠʯʝʩʢʠ, ʚʩʪʘʚʣʝʥ, ʧʦ ʤʥʝʥʠʶ ɸ. ʕʡʥʰʪʝʡʥʘ, ʚ ʫʨʘʚʥʝʥʠʷ (1) çʨʫʢʘʤʠè. ʇʦʵʪʦʤʫ ɸ. 

ʕʡʥʰʪʝʡʥ ʨʘʩʩʤʘʪʨʠʚʘʣ ʚʘʢʫʫʤʥʳʝ ʫʨʘʚʥʝʥʠʷ 0=ikR  ʢʘʢ ʠʩʪʠʥʥʳʝ ʫʨʘʚʥʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʘ ʫʨʘʚʥʝʥʠʷ (1) ʢʘʢ çʚʨʝʤʝʥʥʳʡ ʚʳʭʦʜ ʠʟ ʧʦʣʦʞʝʥʠʷ [3]è. 

 

3. ʉʦʦʪʚʝʪʩʪʚʠʝ ʫʨʘʚʥʝʥʠʡ ʤʝʭʘʥʠʢʠ ɼʝʢʘʨʪʘ ʫʨʘʚʥʝʥʠʷʤ ʐʨʝʜʠʥʛʝʨʘ 

ʋʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ (12) ʦʧʠʩʳʚʘʶʪ ʜʚʠʞʝʥʠʝ ʧʨʦʙʥʦʡ ʯʘʩʪʠʮʳ, ʫ ʢʦʪʦʨʦʡ ʥʝʪ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʣʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʡʪʠ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʧʦʣʷ, ʤʳ 

ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʪʦʞʜʝʩʪʚʦʤ ɹʠʘʥʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ )6(4ɸ  
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- ʪʝʥʟʦʨ ʢʨʠʚʠʟʥʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʘʙʩʦʣʶʪʥʦʛʦ ʧʘʨʘʣʣʝʣʠʟʤʘ. ɿʜʝʩʴ 
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- ʪʝʥʟʦʨ ʈʠʤʘʥʘ, k
*Ð - ʢʦʚʘʨʠʘʥʪʥʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʷʟʥʦʩʪʠ (8) 

ʧʨʦʩʪʨʘʥʩʪʚʘ )6(4ɸ  ʠ kÐ - ʢʦʚʘʨʠʘʥʪʥʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʤʚʦʣʦʚ ʂʨʠʩʪʦʬʬʝʣʷ 

(9). ʀʩʧʦʣʴʟʫʷ (34) ʠ ʫʯʠʪʳʚʘʷ ʩʦʦʪʥʦʰʝʥʠʝ0* =Ð km
pg , ʧʦʣʫʯʠʤ ʜʣʷ ʪʝʥʟʦʨʘ ʵʥʝʨʛʠʠ-

ʠʤʧʫʣʴʩʘ (13) ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ  

)37(.0* =Ð ik
iT  

ɺ (ʢʚʘʟʠ)ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ ʜʣʷ ʪʝʥʟʦʨʘ (29) ʠʤʝʝʤ  
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ɽʩʣʠ ʜʘʚʣʝʥʠʝ p  ʢʦʚʘʨʠʘʥʪʥʦ ʧʦʩʪʦʷʥʥʦ, ʪʦ 0* =Ð pi  ʠ ʤʳ ʠʤʝʝʤ 
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ʋʨʘʚʥʝʥʠʷ (39) ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ: ʫʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 
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ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʣʦʪʥʦʩʪʠ r ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 
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ʋʨʘʚʥʝʥʠʷ (40)-(42) ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʩʦʙʩʪʚʝʥʥʳʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʣʝʤ ʠ ʧʦʣʝʤ ʠʥʝʨʮʠʠ. ɺ 

(ʢʚʘʟʠ)ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ ʠ ʧʨʠ ʫʩʣʦʚʠʠ ʩʣʘʙʦʩʪʠ ʧʦʣʝʡ ʧʣʦʪʥʦʩʪʴ (30ʘ) ʤʦʞʥʦ ʚ 

ʚʠʜʝ ʧʣʦʩʢʠʭ ʚʦʣʥ ʠʥʝʨʮʠʠ, ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʝʜʠʥʠʮʫ 

( ){ } )43(,1*,exp0 =---= ñ dVgtxki yywyy
CC

 

ʛʜʝ )/1( 2

0 cmnjy = . ʊʦʛʜʘ ʧʣʦʪʥʦʩʪʴ (30ʘ) ʠ ʤʘʩʩʘ ʠʩʪʦʯʥʠʢʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʢʘʢ 
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ʀʟ ʬʦʨʤʫʣʳ (25) ʩʣʝʜʫʝʪ, ʯʪʦ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʦʣʷ ʠʥʝʨʮʠʠ ʟʘʚʠʩʷʪ ʦʪ 10ʪʠ 

ʢʦʦʨʜʠʥʘʪ  

)45(,),,,,,,,,,( 321321 qqqjjjctzyxTT jk
i

jk
i =

 
ʧʦʵʪʦʤʫ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʦʣʝ y ʪʘʢ ʞʝ ʟʘʚʠʩʠʪ ʦʪ 10ʪʠ ʢʦʦʨʜʠʥʘʪ 

)46(.),,,,,,,,,( 321321 qqqjjjyy ctzyx=
 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 3D ʩʢʦʨʦʩʪʴ av  ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʫʛʣʳ 

321 ,, qqq  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ 

)47(.3,2,1...,,, =Ö= gbaqaa thcv
 

ɺʚʦʜʷ ʠʤʧʫʣʴʩ ʤʘʩʩʳ m  

)48(,aa mvp =
 

ʧʝʨʝʧʠʰʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʣʷ y ʢʘʢ 

)49(.),,,,,,,,,( 321321 pppctzyx jjjyy=
 

ʇʦʣʝ (49) ʩʦʜʝʨʞʠʪ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʠʥʘʤʠʢʝ ʥʝʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʤʘʩʩʳ m, ʧʨʠ 

ʵʪʦʤ ʢʦʦʨʜʠʥʘʪʳ ,,, zyx  ʦʧʠʩʳʚʘʶʪ ʧʦʣʦʞʝʥʠʝ çʮʝʥʪʨʘ ʤʘʩʩè ʧʦʣʝʚʦʛʦ ʧʘʢʝʪʘ (ʢʦʦʨʜʠʥʘʪʫ 

ʪʦʯʝʯʥʦʡ ʧʨʦʙʥʦʡ ʯʘʩʪʠʮʳ ʩ ʤʘʩʩʦʡ m), ʫʛʣʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ 321 ,, jjj  ʦʧʠʩʳʚʘʶʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʚʨʘʱʝʥʠʝ (ʩʧʠʥ) ʤʘʩʩʳ m, ʘ ʢʦʦʨʜʠʥʘʪʳ 321 ,, qqq  ʭʘʨʘʢʪʝʨʠʟʫʶʪ 3D 

ʠʤʧʫʣʴʩ ʠ ʵʥʝʨʛʠʶ ʤʘʩʩʳm. 

ʇʫʩʪʴ, ʥʘʧʨʠʤʝʨ, ʤʳ ʦʧʠʩʳʚʘʝʤ ʜʠʥʘʤʠʢʫ ʧʦʣʷ ʠʥʝʨʮʠʠ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʙʝʩʩʧʠʥʦʚʦʡ 

ʥʝʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʤʘʩʩʦʡ m. ʊʦʛʜʘ ʧʦʣʝ (49) ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 
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ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʪʦ ʝʛʦ ʜʠʥʘʤʠʢʘ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ɻʘʤʠʣʴʪʦʥʘ 
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- ʛʘʤʠʣʴʪʦʥʠʘʥ. ʇʦʣʝ ʠʥʝʨʮʠʠ (50) ï ʵʪʦ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʤʘʩʩʦʡ m ʠ, 

ʧʦʜʦʙʥʦ ʤʘʩʩʝ, ʩʦʭʨʘʥʷʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʫʨʘʚʥʝʥʠʷ ʥʝʨʘʟʨʳʚʥʦʩʪʠ 

(40). ʕʪʦʪ ʬʘʢʪ ʤʳ ʘʥʘʣʠʪʠʯʝʩʢʠ ʟʘʧʠʰʝʤ ʢʘʢ  
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ʋʨʘʚʥʝʥʠʝ (51ʘ) ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʚʦʝʛʦ ʨʦʜʘ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʜʣʷ ʧʦʣʝʚʦʛʦ 

ʢʣʫʙʢʘ ʧʦʣʷ ʠʥʝʨʮʠʠ ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ ʚʦ ʚʥʝʰʥʝʤ ʧʦʣʝ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ )(xU . 

ʇʨʝʜʧʦʣʦʞʠʤ ʪʝʧʝʨʴ, ʯʪʦ ʜʣʷ ʧʦʣʷ ʠʥʝʨʮʠʠ (43) ʚʳʧʦʣʥʷʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʇʣʘʥʢʘ ʠ ʕʡʥʰʪʝʡʥʘ 
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ʪʦʛʜʘ ʠʥʪʝʛʨʘʣ (57) ʟʘʧʠʰʝʪʩʷ ʢʘʢ 
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ʇʦ ʪʝʦʨʝʤʝ ʌʫʨʴʝ ʦʙ ʦʙʨʘʱʝʥʠʠ ʠʥʪʝʛʨʘʣʘ (58) ʠʤʝʝʤ 
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ʅʝʩʣʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʜʣʷ ʧʦʣʷ ʠʥʝʨʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʦʤ (57), 

ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

 

)60(,Ĕ,Ĕ
a

aa

a

aa

x
ipp

p
ixx

µ

µ
-==

µ

µ
== >>

 
 

ʪ.ʝ. ʢʣʘʩʩʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʠ ʠʤʧʫʣʴʩʳ ʦʢʘʟʳʚʘʶʪʩʷ ʨʘʚʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ 

ʦʧʝʨʘʪʦʨʘʤ (60). ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʧʦʣʷ ʠʥʝʨʮʠʠ (58) ʫʨʘʚʥʝʥʠʝ ɻʘʤʠʣʴʪʦʥʘ (51ʘ) ʧʨʠʥʠʤʘʝʪ 
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ʂʦʥʝʯʥʦ, ʫʨʘʚʥʝʥʠʷ (62) ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʫʨʘʚʥʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʠʭ ʚʦʣʥʦʚʘʷ ʬʫʥʢʮʠʷ ï ʵʪʦ ʧʦʣʝ ʤʘʪʝʨʠʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʘʝʪ ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʥʘ ʝʜʠʥʠʮʫ ʧʦʣʝ ʠʥʝʨʮʠʠ jk
iT . ʅʘʧʦʤʥʠʤ, ʯʪʦ ʩʘʤ ʕ. 

ʐʨʝʜʠʥʛʝʨ ʚʥʘʯʘʣʝ ʨʘʩʩʤʘʪʨʠʚʘʣ ʚʦʣʥʦʚʫʶ ʬʫʥʢʮʠʶ ʚ ʫʨʘʚʥʝʥʠʷʭ (62) ʢʘʢ ʧʦʣʝ ʤʘʪʝʨʠʠ. ʉ 

ʥʠʤ ʙʳʣ ʩʦʛʣʘʩʝʥ ɸ. ʕʡʥʰʪʝʡʥ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʣ, ʯʪʦ ʚʦʣʥʦʚʘʷ ʬʫʥʢʮʠʷ ï ʵʪʦ ʨʝʘʣʴʥʦʝ ʧʦʣʝ, 

ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʦʡ ʧʨʠʨʦʜʳ. ʇʦʜʦʙʥʦʝ ʤʥʝʥʠʝ ʠʤʝʣ ʃ. ʜʝ ɹʨʦʡʣʴ, ʧʦʣʘʛʘʷ, ʯʪʦ ʚʦʣʥʦʚʘʷ 

ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʣʥʫ ʥʝʢʦʪʦʨʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪ ʣʶʙʫʶ 
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ʤʘʪʝʨʠʘʣʴʥʫʶ ʯʘʩʪʠʮʫ. ʂʘʢ ʙʳʣʦ ʥʘʤʠ ʧʦʢʘʟʘʥʦ, ʚ ʤʝʭʘʥʠʢʝ ɼʝʢʘʨʪʘ ʵʪʠʤ ʧʦʣʝʤ ʷʚʣʷʝʪʩʷ 

ʧʦʣʝ ʠʥʝʨʮʠʠ. 

 

4. ʈʝʘʢʪʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʙʝʟ ʦʪʙʨʘʩʳʚʘʥʠʷ ʤʘʩʩʳ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʩʣʝʜʩʪʚʠʡ ʤʝʭʘʥʠʢʠ ɼʝʢʘʨʪʘ ʷʚʣʷʝʪʩʷ ʜʚʠʞʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʟʘ ʩʯʝʪ ʫʧʨʘʚʣʝʥʠʷ ʚʝʣʠʯʠʥʦʡ ʝʝ ʠʥʝʨʮʠʦʥʥʦʡ ʤʘʩʩʳ. ʕʪʦ ʩʣʝʜʫʝʪ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʘʩʩʳ (15), ʢʦʪʦʨʘʷ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ 10 ʧʝʨʝʤʝʥʥʳʭ 

)63(.),,,,,,,,,( 321321 qqqjjjmm ctzyx=
 

ʇʦʵʪʦʤʫ ʠʟ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ 3D ʣʠʥʝʡʥʦʛʦ ʠʤʧʫʣʴʩʘ ʤʘʩʩʳ (63) ʩʣʝʜʫʝʪ 
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- - ʣʦʢʘʣʴʥʘʷ ʩʠʣʘ ʠʥʝʨʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʫʩʢʦʨʝʥʠʝ dtvda /

CC
= ʤʦʞʝʪ ʙʳʪʴ 

ʩʦʟʜʘʥʦ ʧʫʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʤ ʚʨʘʱʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʘʩʩʫ )(tm . 

ɼʝʡʩʪʚʫʶʱʠʤ ʧʨʠʙʦʨʦʤ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʤ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ 4D ʛʠʨʦʩʢʦʧ [4].  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʣʶʙʠʪʝʣʷʤʠ ʨʘʟʥʳʭ ʩʪʨʘʥ ʧʦʤʦʱʴʶ ʚʠʜʝʦʢʘʤʝʨ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ ʣʝʪʘʶʱʠʭ ʦʙʲʝʢʪʦʚ [5], ʢʦʪʦʨʳʝ: 

1) ʀʤʝʶʪ ʨʘʟʤʝʨʳ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʜʝʩʷʪʢʘ ʤʝʪʨʦʚ. 

2) ɼʚʠʞʫʪʩʷ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʦʪ 3000 ʜʦ 10000 ʠ ʙʦʣʝʝ ʢʤ/ʯʘʩ [6]. 

3) ʄʦʛʫʪ ʤʛʥʦʚʝʥʥʦ ʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʥʘ ʦʙʨʘʪʥʦʝ [7]. 

ʕʪʠ ʦʙʲʝʢʪʳ, ʧʦʣʫʯʠʚʰʠʝ ʥʘʟʚʘʥʠʝ çʣʝʪʘʶʱʠʝ ʩʪʨʝʞʥʠè ʠʣʠ çʥʝʙʝʩʥʳʝ ʨʳʙʳè, 

ʜʚʠʞʫʪʩʷ ʥʝʠʟʚʝʩʪʥʳʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʩʧʦʩʦʙʦʤ, ʥʘʨʫʰʘʷ ʭʦʨʦʰʦ ʧʨʦʚʝʨʝʥʥʳʝ ʟʘʢʦʥʳ 

ʤʝʭʘʥʠʢʠ ʅʴʶʪʦʥʘ. ʏʘʩʪʴ ʥʘʙʣʶʜʘʪʝʣʝʡ ʦʪʥʦʩʷʪ ʵʪʠ ʦʙʲʝʢʪʳ ʢ ʞʠʚʳʤ ʩʫʱʝʩʪʚʘʤ. ɼʨʫʛʘʷ 

ʯʘʩʪʴ ʩʯʠʪʘʝʪ, ʯʪʦ ʵʪʦ ʙʝʩʧʠʣʦʪʥʳʝ ʫʧʨʘʚʣʷʝʤʳʝ ʘʧʧʘʨʘʪʳ, ʩʦʟʜʘʥʥʳʝ ʠʥʦʧʣʘʥʝʪʥʳʤ 

ʨʘʟʫʤʦʤ, ʧʨʦʠʟʚʦʜʷʱʠʝ ʤʦʥʠʪʦʨʠʥʛ ɿʝʤʣʠ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʳʪʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ 

ʥʝʡ. ʂʘʢ ʙʳ ʪʘʤ ʥʠ ʙʳʣʦ, ʥʦ ʦʪʩʥʷʪʳʝ ʤʘʪʝʨʠʘʣʳ ʯʝʪʢʦ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʠ ʦʙʲʝʢʪʳ 

ʜʚʠʞʫʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ ʠ ʚ ʢʦʩʤʦʩʝ ʧʦ ʟʘʢʦʥʘʤ ʙʦʣʝʝ ʦʙʱʝʡ ʤʝʭʘʥʠʢʠ, ʥʝ ʦʪʙʨʘʩʳʚʘʷ 

ʨʝʘʢʪʠʚʥʦʡ ʤʘʩʩʳ. ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʙʦʣʝʝ ʚʩʝʛʦ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʠʭ ʜʚʠʞʝʥʠʷ ʧʦʜʭʦʜʠʪ 

ʤʝʭʘʥʠʢʘ ɼʝʢʘʨʪʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʪʚʝʨʪʦʝ ʦʙʦʙʱʝʥʠʝ ʤʝʭʘʥʠʢʠ ʅʴʶʪʦʥʘ. 
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The fourth generalization of Newton mechanics, named by author as Descartes's mechanics is considered.  In such 

mechanics all movements are reduced to a rotation. Such mechanics unify general relativistic Einstein's mechanics with 

quantum mechanics of Schrodinger. The dominant role in Descartes's mechanic play the Ricci torsion field  which are 

physically interpreted as an inertia field. The space of events in the new mechanics is stratified, 10 dimensional and 

possesses two metrics - the Riemannian translational metrics and the rotational metrics. The analysis of theoretical 

conclusions of Descartes mechanics which are shown in experiment is carried out. It is shown that quantum mechanics 

which follows from Descartes's mechanics, describes dynamics of the fields of inertia connected with any physical 

object. 
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ʇʨʦʚʝʜʝʥʦ ʦʙʲʝʜʠʥʝʥʠʝ ʛʝʦʤʝʪʨʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʩ ʦʩʥʦʚʥʳʤʠ 

ʧʨʠʥʮʠʧʘʤʠ ʪʝʦʨʠʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ. ʉʦʛʣʘʩʥʦ ʥʦʚʦʤʫ ʬʦʨʤʘʣʠʟʤʫ ʩʧʠʥʦʨʥʘʷ ʚʦʣʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ 

ʩʦʩʪʦʷʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʯʘʩʪʠʮʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʦʚʳʡ ʪʠʧ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʳʤ ʷʚʣʷʝʪʩʷ ʧʦʣʝ ʠʥʝʨʮʠʠ 

ʠʣʠ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ. ʉ ʚʦʣʥʦʡ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʘʥʩʘʤʙʣʴ ʤʝʣʴʯʘʡʰʠʭ ʚʘʢʫʫʤʥʳʭ ʚʠʭʨʝʡ. ʊʦʨʩʠʦʥʥʦʝ ʧʦʣʝ 

ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʚʨʘʱʝʥʠʷ ʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʯʘʩʪʠʮʫ ʛʨʫʙʦʡ ʤʘʪʝʨʠʠ, ʚʩʪʨʦʝʥʥʫʶ ʚ ʚʦʣʥʫ.  

 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ɽʜʠʥʦʡ 

ʪʝʦʨʠʠ ʧʦʣʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʙʳ ʦʙʲʝʜʠʥʠʪʴ ʢʚʘʥʪʦʚʫʶ ʪʝʦʨʠʶ ʩ ʦʙʱʝʡ ʪʝʦʨʠʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʡʜʝʥʳ ʪʘʢʠʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʫʨʘʚʥʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʫʨʘʚʥʝʥʠʷ ʢʚʘʥʪʦʚʦʡ 

ʪʝʦʨʠʠ, ʢʦʪʦʨʳʝ ʙʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʫʨʘʚʥʝʥʠʡ ɽʜʠʥʦʡ ʪʝʦʨʠʠ ʧʦʣʷ [1], [2].  

ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʥʘʫʢʝ ʠʟʚʝʩʪʥʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʢʚʘʥʪʦʚʦʡ 

ʤʝʭʘʥʠʢʠ, ʚ ʢʦʪʦʨʦʡ ʵʚʦʣʶʮʠʷ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʤʘ ʢʘʢ ʪʝʯʝʥʠʝ ʥʝʢʦʡ 

ʫʧʨʫʛʦʡ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ, ʦʙʣʘʜʘʶʱʝʡ ʩʧʠʥʦʤ [3]. ʅʘʠʙʦʣʴʰʠʭ ʫʩʧʝʭʦʚ ʚ ʨʘʟʚʠʪʠʠ 

"ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ" ʤʦʜʝʣʠ ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʝ ɹʨʦʡʣʷ - ɹʦʤʘ 

ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʚ ʨʘʙʦʪʘʭ ʊ. ʊʘʢʘʙʘʷʰʠ, ʇ. ɺʠʞʴʝ, ʇ. ʍʦʣʣʘʥʜʘ [4] ï [10]. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʛʝʦʤʝʪʨʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʬʦʨʤʘʣʠʟʤʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʧʦʜʭʦʜ ʜʝ ɹʨʦʡʣʷ - ɹʦʤʘ, 

ʙʳʣʦ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʢʦʜʠʨʦʚʘʥʥʦʡ ʚ ʩʧʠʥʦʨʝ ʇʘʫʣʠ ‪Ȣ ɹʳʣʦ 
ʧʨʝʜʩʢʘʟʘʥʦ, ʯʪʦ ʩʧʠʥʦʨʥʘʷ ʚʦʣʥʘ ʜʦʣʞʥʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʦʚʳʡ ʪʠʧ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ [7], 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʦʣʦʞʝʥʠʝʤ ʯʘʩʪʠʮʳ, ʚʩʪʨʦʝʥʥʦʡ ʚ ʚʦʣʥʫ. ʇʨʠ ʵʪʦʤ ʩʧʠʥʦʨʥʘʷ ʚʦʣʥʘ 

ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʚʨʘʱʝʥʠʷ ʯʝʨʝʟ ʚʟʘʠʤʥʦ-ʦʨʪʦʛʦʥʘʣʴʥʫʶ ʪʨʠʘʜʫ ɽʚʢʣʠʜʦʚʳʭ ʚʝʢʪʦʨʦʚ 

[11].  

ʇʨʦʮʝʜʫʨʘ ʊʘʢʘʙʘʷʩʠ - ʄʘʜʝʣʫʥʛʘ [4] ʩʚʦʜʠʪ ʢʦʤʧʣʝʢʩʥʦʝ ʫʨʘʚʥʝʥʠʝ ʇʘʫʣʠ ʢ 

ʬʦʨʤʘʣʴʥʦ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʠʩʪʝʤʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ 
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 ʚ) ʚʨʘʱʘʪʝʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ɹʣʦʭʘ ʠʣʠ ʫʨʘʚʥʝʥʠʷʤ ʵʚʦʣʶʮʠʠ ʚʝʢʪʦʨʘ ʩʧʠʥʘ 

  

   

   

  

ɺʨʘʱʝʥʠʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʩʚʦʡʩʪʚʦʤ ʩʧʠʥʦʨʥʦʛʦ ʧʦʣʷ. ɻʝʦʤʝʪʨʦ - 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʧʠʥʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʫʨʘʚʥʝʥʠʠ ʜʚʠʞʝʥʠʷ (1) 

ʠ ʚ ʫʨʘʚʥʝʥʠʠ ʵʚʦʣʶʮʠʠ ʩʧʠʥʘ (2) ʚʢʣʘʜʦʚ, ʠʤʝʶʱʠʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʧʠʥʦʚʫʶ ʧʨʠʨʦʜʫ, 

ʚʣʠʷʥʠʝ ʥʘ ʜʚʠʞʝʥʠʝ ʠ ʩʧʠʥ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʢʪʦʨʘ ʩʧʠʥʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 
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ʀʟ ʫʨʘʚʥʝʥʠʡ (1) - (2) ʩʣʝʜʫʝʪ: 

1) ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ (1) ʠ ʚʨʘʱʘʪʝʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ (2) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʟʘʨʷʞʝʥʥʦʛʦ çʧʦʣʝʚʦʛʦ ʛʠʨʦʩʢʦʧʘè; 

2) ʠʟʤʝʥʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʚʨʘʱʝʥʠʷ ï ʩʧʠʥʘ s
C

 ʠ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʮʝʥʪʨʘ 

ʤʘʩʩ v
C

 ʧʣʦʪʥʦʩʪʠ r ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ B
C

; 

3) ʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʥʝʡʪʨʘʣʴʥʳʭ ʯʘʩʪʠʮ (e=0) ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʝʡ, ʧʦʨʦʞʜʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʧʠʥʘ (ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ) ʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʣʦʪʥʦʩʪʠ r; 

4) ʚ ʫʨʘʚʥʝʥʠʷʭ (1) ʠ (2) ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʘʷ ʛʠʨʦʩʢʦʧʠʯʝʩʢʘʷ ʩʠʣʘ 

      

   

 

  ʠ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʦʤʝʥʪ 

         

 

 ʉʧʠʥʦʚʘʷ ʩʠʣʘ ʠ ʩʧʠʥʦʚʳʡ ʤʦʤʝʥʪ ʜʦʣʞʥʳ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʚ 

ʢʦʥʪʝʢʩʪʝ ʩʘʤʦʜʝʡʩʪʚʠʷ, ʢʦʛʜʘ ʜʘʞʝ ʚ ʦʪʩʫʪʩʪʚʠʠ ʚʥʝʰʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠʣʠ ʠʥʦʛʦ 

ʩʠʣʦʚʦʛʦ ʚʣʠʷʥʠʷ ʠʟʚʥʝ, ʜʚʠʞʝʥʠʝ ʠ ʦʨʠʝʥʪʘʮʠʷ ʩʧʠʥʘ ʯʘʩʪʠʮʳ ʙʫʜʫʪ ʤʝʥʷʪʴʩʷ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʚʝʢʪʦʨʘ ʩʧʠʥʘ ʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝ.  

ʊʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʠʣʠ ʧʦʣʷ ʠʥʝʨʮʠʠ ʧʦʨʦʞʜʝʥʳ ʢʚʘʥʪʦʚʳʤ ʩʧʠʥʦʤ ʠʣʠ ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʚʨʘʝɦʥʠʝʤ [12]. ɼʝʡʩʪʚʠʝ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚʥʝʰʥʠʭ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʠʣʠ 

ʪʦʨʩʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʠ ʝʸ ʩʧʠʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʦʝ, ʚ ʩʣʫʯʘʝ 

ʦʜʥʦʛʦ ʵʣʝʢʪʨʦʥʘ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʚ ʩʣʘʛʘʝʤʳʭ ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʡ 

ʩʠʣʳ ʠ ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʷʤ ʊʘʢʘʙʘʷʰʠ, 

ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʩʧʠʥ ʯʝʨʝʟ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʡ 

ʩʧʠʥʦʚʳʡ ʤʦʤʝʥʪ (4).  

ɼʝʡʩʪʚʠʝ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʠ ʚʦʣʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʦʩʦʙʫʶ ʩʨʝʜʫ ï ʌʠʟʠʯʝʩʢʠʡ 

ɺʘʢʫʫʤ, ʢʦʪʦʨʳʡ, ʩʦʛʣʘʩʥʦ ʛʝʦʤʝʪʨʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ, ʷʚʣʷʝʪʩʷ 

ʨʘʩʩʣʦʝʥʥʳʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʛʝʦʤʝʪʨʠʠ ɸʙʩʦʣʶʪʥʦʛʦ ʇʘʨʘʣʣʝʣʠʟʤʘ, ʚʢʣʶʯʘʶʱʝʡ ʚ 

ʩʪʨʫʢʪʫʨʫ ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʛʣʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ. ʇʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʤʘʩʩʠʚʥʳʡ ʦʙʲʝʢʪ ʚ ʜʘʥʥʦʤ 

ʤʝʩʪʝ ʠ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ ʠʩʢʨʠʚʣʷʝʪ ʚʦʢʨʫʛ ʩʝʙʷ ʛʝʦʤʝʪʨʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʙʳʪʠʡ, ʪʘʢ 

ʩʦʙʩʪʚʝʥʥʦʝ ʚʨʘʱʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʚʳʟʳʚʘʝʪ ʢʨʫʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʙʳʪʠʡ 

ʛʝʦʤʝʪʨʠʠ, ʚʢʣʶʯʘʶʱʝʡ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʚʨʘʱʘʪʝʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ. ʃʶʙʘʷ ʤʘʪʝʨʠʷ, 

ʚʨʘʱʘʷʩʴ, ʟʘʢʨʫʯʠʚʘʝʪ ʫʧʨʫʛʫʶ ʪʢʘʥ ɹ(ʇʨʦʩʪʨʘʥʩʪʚʦ) ɺʘʢʫʫʤʘ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʦʙʣʘʜʘʝʪ ʦʥʘ ʤʘʩʩʦʡ ʠʣʠ ʥʝʪ.  

ʅʝʩʦʤʥʝʥʥʦ, ʦʧʠʩʘʥʠʝ ʤʘʪʝʨʠʠ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʚʚʝʜʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ ʚʨʘʱʘʪʝʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ. ɻʝʦʤʝʪʨʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʬʦʨʤʘʣʠʟʤ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʩʧʠʥʦʨ ʇʘʫʣʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʩʣʦʷ, ʚ ʫʛʣʘʭ ʕʡʣʝʨʘ. ʉʧʠʥʦʨ 

ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʚʨʘʱʝʥʠʷ ʯʝʨʝʟ ʚʟʘʠʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʡ ʥʘʙʦʨ ʝʚʢʣʠʜʦʚʳʭ ʚʝʢʪʦʨʦʚ, 

ʪʨʠʘʜʫ Ὡᴆ, ʦʨʠʝʥʪʘʮʠʷ ʠʣʠ ʚʨʘʱʝʥʠʝ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʡ ʠʥʝʨʮʠʘʣʴʥʦʡ 
ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ Ὡᴆ ʟʘʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʫʛʣʦʚ ʕʡʣʝʨʘ, ʪ.ʝ. ʩ ʧʦʤʦʱʴʶ ʚʚʝʜʝʥʠʷ ʚ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ ʚʨʘʱʘʪʝʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ. ʀʟ ʪʝʦʨʠʠ 

ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 

¶ ʉʧʠʥʦʨʥʘʷ ʚʦʣʥʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷ ʯʘʩʪʠʮʫ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʳʡ ʪʠʧ ʬʠʟʠʯʝʩʢʦʛʦ 

ʧʦʣʷ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʚʳʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʯʘʩʪʠʮʫ ʤʘʪʝʨʠʠ, ʜʚʠʞʫʱʫʶʩʷ ʚ ʝʝ 

ʧʨʝʜʝʣʘʭ. ʕʪʠʤ ʧʦʣʝʤ ʷʚʣʷʝʪʩʷ ʧʦʣʝ ʢʨʫʯʝʥʠʷ ʠʣʠ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ. ʇʦʜʦʙʥʘʷ ʪʨʘʢʪʦʚʢʘ 

ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʥʟʦʨʘ 

ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ ʤʘʪʝʨʠʠ [1] ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʧʠʥʦʨʥʦʡ ʚʦʣʥʳ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʩʧʠʥʠʨʫʶʱʫʶ ʯʘʩʪʠʮʫ [13]. ʉʦʛʣʘʩʥʦ ʦʩʥʦʚʘʤ ʪʝʦʨʠʠ ʌʠʟʠʯʝʩʢʦʛʦ 

ɺʘʢʫʫʤʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʜʚʠʞʝʥʠʝ ʤʘʩʩ ʧʨʠʦʙʨʝʪʘʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʷʚʣʷʷʩʴ 

ʬʦʨʤʦʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ - ʚʨʝʤʝʥʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘ 
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ʛʜʝ ʪʝʥʟʦʨ Ὕ  ï ʝʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʦʙʨʘʟ ʧʦʣʝʡ ʠʥʝʨʮʠʠ ʠʣʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ.  

¶ ʉ ʚʦʣʥʦʡ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʘʥʩʘʤʙʣʴ ʨʝʘʣʴʥʳʭ ʩʧʠʥʠʨʫʶʱʠʭ ʯʘʩʪʠʮ, ʥʘʙʦʨʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʦʯʝʢ ʚʘʢʫʫʤʥʦʡ ʞʠʜʢʦʩʪʠ, ʚʘʢʫʫʤʥʳʭ ʚʠʭʨʝʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʟʘʜʘʸʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ” yy+ Ȣ  

¶ ʉʦʛʣʘʩʥʦ ʧʦʜʭʦʜʫ ʜʝ ɹʨʦʡʣʷ ï ɹʦʤʘ, ʚ ʧʨʠʨʦʜʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʧʫʩʪʳʝ ʚʦʣʥʳ [14], [15], ʢʦʪʦʨʳʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʣʥʦʚʘʷ ʬʫʥʢʮʠʷ ‪ȟ ʥʝ ʥʝʩʫʱʘʷ 
ʵʥʝʨʛʠʶ ʠ ʠʤʧʫʣʴʩ. ʇʦʜʦʙʥʘʷ ʢʘʨʪʠʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʨʩʠʦʥʥʦʤʫ ʧʦʣʶ, 

ʥʝ ʧʨʠʚʷʟʘʥʥʦʤʫ ʢ ʯʘʩʪʠʮʝ ʛʨʫʙʦʡ ʤʘʪʝʨʠʠ.  

¶ ɺ ʤʝʭʘʥʠʢʝ ʫʩʢʦʨʝʥʥʳʭ ʩʠʩʪʝʤ ʦʪʩʯʝʪʘ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʯʝʨʝʟ ʩʠʣʳ 
ʠʥʝʨʮʠʠ (ʠʭ ʠʟʚʝʩʪʥʦ ʯʝʪʳʨʝ ʪʠʧʘ), ʧʨʠʯʝʤ ʚ ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ ʩʠʣʳ 

ʠʥʝʨʮʠʠ ʨʘʚʥʳ ʥʫʣʶ, ʘ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ (ʧʦʣʷ ʠʥʝʨʮʠʠ) ʦʪʣʠʯʥʳ ʦʪ ʥʫʣʷ, ʪ.ʝ. 

ʦʢʘʟʳʚʘʶʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ çʩʢʨʳʪʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠè, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ. 

¶ ɺʦʣʥʘ ʜʝ ɹʨʦʡʣʷ ʚ ʫʨʘʚʥʝʥʠʷʭ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʥʦʨʤʠʨʦʚʘʥʥʳʤ ʥʘ 

ʝʜʠʥʠʮʫ ʧʦʣʝʤ ʠʥʝʨʮʠʠ, ʩʚʷʟʘʥʥʳʤ ʩ ʣʶʙʳʤ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ, ʯʪʦ ʦʟʥʘʯʘʝʪ 

ʚʦʟʚʨʘʪ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʢ ʦʙʨʘʟʥʦʤʫ ʤʳʰʣʝʥʠʶ. 
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The geometro - hydrodynamical presentation of quantum mechanics were unified with the fundamental physical 

vacuum law. The idea of new formalism to assume that the spinor wave as defining a state of the particle represents a 

new type of physical field ï the torsion field. The ensemble of vacuum vortices is associated with the wave. The torsion 

field defines a state of rotation and exerts an influence on the particle moving within it.  
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ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʝ ʧʨʦʷʚʣʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʩʦʟʥʘʥʠʷ, ʧʦʜʩʦʟʥʘʥʠʷ, ʤʳʰʣʝʥʠʷ, 

ʧʘʤʷʪʠ, ʵʤʦʮʠʡ, ʠ ʜʨʫʛʠʭ) ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʝʢʠʡ "ɹʠʦʢʦʤʧʴʶʪʝʨ ʩʦʟʥʘʥʠʷ".  ʈʦʣʴ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ ʠ 

ʚʳʧʦʣʥʷʝʪ "ʇʨʦʮʝʩʩʦʨ"- ʧʦʣʝʚʦʡ ʤʝʭʘʥʠʟʤ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ,  ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ  ʩʚʦʡʩʪʚʦʤ ʩʚʝʨʭʙʳʩʪʨʦʡ 

ʦʙʨʘʙʦʪʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ. ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʧʦʢʘʟʘʪʴ, ʯʪʦ ʤʝʭʘʥʠʟʤʳ 

ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ ʠʤʝʶʪ ʤʘʪʝʨʠʘʣʴʥʫʶ ʧʨʠʨʦʜʫ ʠ ʦʩʥʦʚʘʥʳ  ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʠ ʢʣʝʪʦʯʥʳʭ ʩʠʩʪʝʤ.  

 

ɺʚʝʜʝʥʠʝ 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʢʦʥʮʝʧʮʠʠ ʧʦʣʝʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʜʚʫʭ 

ʫʨʦʚʥʝʡ  ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ï ʧʦʣʝʚʦʛʦ ʠ ʢʣʝʪʦʯʥʦʛʦ. 

ɺ ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʘʤʠ ʚ 2007 ʛʦʜʫ "ʇʦʣʝʚʦʡ ʢʦʥʮʝʧʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʩʦʟʥʘʥʠʷ" [1] ʚʩʝ 

ʧʨʦʷʚʣʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ï ʩʦʟʥʘʥʠʝ, ʧʦʜʩʦʟʥʘʥʠʝ, ʤʳʰʣʝʥʠʝ,  ʧʘʤʷʪʴ 

ʠ ʪ.ʜ., ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ ʜʚʫʭ ʫʨʦʚʥʷʭ ʥʝʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ - "ɹʠʦʢʦʤʧʴʶʪʝʨʘ ʩʦʟʥʘʥʠʷ" (ɹʂ), 

ʚ ʢʦʪʦʨʦʤ ʨʦʣʴ ʇʨʦʮʝʩʩʦʨʘ ʦʪʚʦʜʠʣʘʩʴ ʤʝʭʘʥʠʟʤʫ ʧʦʜʩʦʟʥʘʥʠʷ, ʦʙʣʘʜʘʶʱʝʤʫ ʩʚʦʡʩʪʚʦʤ  

ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʧʦ ʦʙʲʸʤʫ ʩʚʝʨʭʙʳʩʪʨʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ.  

ʌʫʥʢʮʠʠ ɹʂ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʠ  ʫʯʘʩʪʠʠ ʧʨʦʮʝʩʩʦʚ  ʜʚʫʭ ʪʠʧʦʚ ï ʤʝʞʢʣʝʪʦʯʥʳʭ ʠ 

ʧʦʣʝʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ.  ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʇʨʦʮʝʩʩʦʨʘ (ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ) 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ. ʄʝʭʘʥʠʟʤ ʧʦʜʩʦʟʥʘʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʘʩʩʦʮʠʘʪʠʚʥʳʝ 

ʦʙʣʘʩʪʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʦʜʝʨʞʘʱʠʝ  ʥʝʡʨʦʛʣʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʙʨʘʟʫʝʤʳʝ 

ʛʨʫʧʧʘʤʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ï ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʘʤʠ.    

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʧʦʢʘʟʘʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʫʰʠ,  ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, 

ʩʪʨʫʢʪʫʨʘ ʠ ʫʩʪʨʦʡʩʪʚʦ ʢʦʪʦʨʦʡ ʥʠʢʦʛʜʘ ʠ ʥʠʢʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʳ ʥʝ ʙʳʣʠ, 

ʤʝʭʘʥʠʟʤʳ ʧʦʜʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ ʠʤʝʶʪ ʤʘʪʝʨʠʘʣʴʥʫʶ ʧʨʠʨʦʜʫ ʠ ʦʩʥʦʚʘʥʳ  ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʠ ʢʣʝʪʦʯʥʳʭ ʩʠʩʪʝʤ.  

ʈʘʟʚʠʪʠʝ ʢʦʥʮʝʧʮʠʠ  ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʦʜʚʠʥʫʣʦʩʴ ʧʦʩʣʝ ʦʙʦʩʥʦʚʘʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʚʪʦʨʦʛʦ, ʙʣʠʟʢʦʜʝʡʩʪʚʫʶʱʝʛʦ ʧʦʣʝʚʦʛʦ ʬʘʢʪʦʨʘ ï ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ [2], [3].  

ʅʠʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ  ʤʝʭʘʥʠʟʤ ʧʘʤʷʪʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʩʚʦʡʩʪʚʝ 

ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ  ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʨʛʘʥʠʯʝʩʢʠ 

ʚʧʠʩʘʥ ʚ ʤʝʭʘʥʠʟʤ ʧʦʜʩʦʟʥʘʥʠʷ.  

ʆ ʥʝʟʘʚʠʩʠʤʦʤ  ʩʫʱʝʩʪʚʦʚʘʥʠʠ  ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ  ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ  

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʥʦʤʝʥʘ ʢʣʠʥʠʯʝʩʢʦʡ 

ʩʤʝʨʪʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʩʝ ʧʨʠʟʥʘʢʠ ʧʨʦʮʝʩʩʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ï ʧʦʢʘʟʘʪʝʣʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʕʕɻ, ʨʘʙʦʪʘ ʩʝʨʜʮʘ (ʕʂɻ) 

ʠ ʜʳʭʘʥʠʷ),  ʨʝʬʣʝʢʪʦʨʥʳʝ ʨʝʘʢʮʠʠ ʦʪʩʫʪʩʪʚʫʶʪ.  ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ  ʧʦʢʘʟʘʥʠʷʤ 

ʨʝʘʥʠʤʠʨʦʚʘʥʥʳʭ, ʚ ʩʦʩʪʦʷʥʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʩʤʝʨʪʠ ʦʥʠ "ʩʣʳʰʘʣʠ" ʨʘʟʛʦʚʦʨʳ ʦʢʨʫʞʘʚʰʠʭ 

ʠʭ ʚʨʘʯʝʡ, "ʚʠʜʝʣʠ" ʚʩʸ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦʢʨʫʛ ʥʠʭ, ʠ ʜʘʞʝ ʥʘʧʦʤʠʥʘʶʪ, ʢʫʜʘ ʫʙʨʘʣʠ 

ʟʫʙʥʦʡ ʧʨʦʪʝʟ. 

 

1. ʄʝʭʘʥʠʟʤʳ ʠ ʧʘʤʷʪʠ ʠ ʧʦʜʩʦʟʥʘʥʠʷ ï ʥʘʜʚʦʜʥʘʷ ʯʘʩʪʴ ʘʡʩʙʝʨʛʘ ʧʩʠʭʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ  
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ɺʝʩʴ ʤʘʩʩʠʚ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ ʬʝʥʦʤʝʥʦʚ ʧʘʤʷʪʠ  ʠ 

ʩʦʟʥʘʥʠʷ ï ʵʪʦ ʥʘʜʚʦʜʥʘʷ ʯʘʩʪʴ ʘʡʩʙʝʨʛʘ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ, ʥʝ 

ʧʦʜʦʟʨʝʚʘʷ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʝʛʦ ʧʦʣʝʚʦʡ ï "ʧʦʜʚʦʜʥʦʡ" ï  ʯʘʩʪʠ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷ ʥʝ ʤʦʛʣʘ 

(ʠ ʥʝ ʩʤʦʞʝʪ!) ʦʙʲʷʩʥʠʪʴ ʩʚʦʡʩʪʚʘ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʵʪʠʭ ʬʝʥʦʤʝʥʦʚ. ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤʘ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷ ʥʘʨʘʙʦʪʘʣʘ ʫʞʝ ʥʝʤʘʣʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʭ ʧʦʣʝʚʦʛʦ ʫʨʦʚʥʷ, ʪʱʘʪʝʣʴʥʦ ʩʢʨʳʪʦʛʦ ʚ  

"ʧʦʜʚʦʜʥʦʡ" ʯʘʩʪʠ ʘʡʩʙʝʨʛʘ. ɺʩʝ ʦʥʠ ʦʪʨʘʞʝʥʳ ʚ ʪʫʧʠʢʦʚʳʭ ʢʦʣʣʠʟʠʷʭ ʤʥʦʛʠʭ ʢʦʥʮʝʧʮʠʡ. 

 

1.1. ʄʝʭʘʥʠʟʤʳ ʧʘʤʷʪʠ ï ʫʨʦʚʝʥʴ ʥʘʯʘʣʘ XXI ʩʪʦʣʝʪʠʷ 

 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʧʘʤʷʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʯʘʪʴ ʩ ʦʮʝʥʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʨʦʙʣʝʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʝʜʫʱʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʀʥʩʪʠʪʫʪʘ ʇʩʠʭʦʣʦʛʠʠ  ʈɸʅ, 

ʜʦʢʪʦʨʘ ʥʘʫʢ ʊ.ʅ. ɻʨʝʯʝʥʢʦ.  ʅʠʞʝ  ʧʨʠʚʝʜʝʥʳ  ʢʨʘʪʢʠʝ ʚʳʜʝʨʞʢʠ ʠʟ ʝʸ ʨʘʙʦʪʳ "ʂʦʥʮʝʧʮʠʠ 

ʧʘʤʷʪʠ" [4].   

ʂʦʥʮʝʧʮʠʷ ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʤʷʪʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʣʝʜ ʧʘʤʷʪʠ ʚ ʩʚʦʝʤ 

ʩʪʘʥʦʚʣʝʥʠʠ ʧʨʦʭʦʜʠʪ ʜʚʘ ʵʪʘʧʘ ï ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʝʜʘ ʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʦʩʥʦʚʘʥ ʥʘ 

ʨʝʚʝʨʙʝʨʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʨʦʥʦʚ ʧʦ ʟʘʤʢʥʫʪʳʤ ʮʝʧʷʤ. ʇʦʵʪʦʤʫ ʩʣʝʜʳ 

ʧʘʤʷʪʠ ʜʦʣʞʥʳ ʬʠʟʠʯʝʩʢʠ ʨʘʟʨʫʰʠʪʴʩʷ ʠ ʧʘʤʷʪʴ ʥʝʦʙʨʘʪʠʤʦ ʠʩʯʝʟʥʫʪʴ, ʝʩʣʠ ʚʳʟʚʘʪʴ 

ʘʤʥʝʟʠʶ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʩʪʘʜʠʠ ʢʦʥʩʦʣʠʜʘʮʠʠ. ʆʜʥʘʢʦ ʩʣʝʜʳ ʧʘʤʷʪʠ ʩʧʦʥʪʘʥʥʦ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʯʠʥʦʡ ʘʤʥʝʟʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʬʠʟʠʯʝʩʢʦʝ 

ʫʥʠʯʪʦʞʝʥʠʝ, ʘ ʚʨʝʤʝʥʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʵʥʛʨʘʤʤ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʘʪ ʠʩʭʦʜʥʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ (ʚr ʜʝʣʝʥʦ ʘʚʪʦʨʦʤ, ɸ.ɹ.). 

ʂʦʥʮʝʧʮʠʷ ʩʦʩʪʦʷʥʠʡ ʧʘʤʷʪʠ. ʇʘʤʷʪʴ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʝʜʠʥʦʝ ʩʚʦʡʩʪʚʦ ʠ ʥʝ ʜʝʣʠʪʩʷ ʥʘ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ. ʇʘʤʷʪʴ ʩʫʱʝʩʪʚʫʝʪ ʚ ʘʢʪʠʚʥʦʡ ʬʦʨʤʝ, ʛʦʪʦʚʦʡ ʢ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʠ ʧʘʩʩʠʚʥʦʡ (ʣʘʪʝʥʪʥʦʡ) ï ʥʝ ʛʦʪʦʚʦʡ ʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ. ɸʢʪʠʚʥʘʷ ʧʘʤʷʪʴ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʢʪʠʚʥʳʭ ʵʥʛʨʘʤʤ. 

ʈʝʪʨʦʛʨʘʜʥʘʷ ʘʤʥʝʟʠʷ ʚʦʟʥʠʢʘʝʪ ʪʦʣʴʢʦ ʜʣʷ ʵʥʛʨʘʤʤ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ 

ʤʦʤʝʥʪ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʰʦʢʘ. ʅʦʚʳʝ ʩʣʝʜʳ ʧʘʤʷʪʠ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʚ ʘʢʪʠʚʥʦʤ ʠʣʠ 

ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʚʨʝʤʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. ʄʝʭʘʥʠʟʤ ʦʞʠʚʣʝʥʠʷ ʩʣʝʜʘ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʣʘʪʝʥʪʥʦʡ ʬʦʨʤʳ ʚ ʘʢʪʠʚʥʫʶ ʥʝ ʠʟʚʝʩʪʝʥ (ʚr ʜʝʣʝʥʦ ʘʚʪʦʨʦʤ, ɸ.ɹ.). 

ʂʦʥʮʝʧʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʘʤʷʪʠ. ɺ 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 ʨʘʟʚʠʚʘʣʠʩʴ 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" (ʚr ʜʝʣʝʥʦ ʘʚʪʦʨʦʤ, ɸ.ɹ.).   

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. (ɺʳʜʝʣʝʥʦ ʘʚʪʦʨʦʤ, ɸ.ɹ.).     

ɿʘʢʣʶʯʝʥʠʝ.  ʅʠ 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, 
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ʟʘʥʷʪʘ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʠʩʪʝʤ, ʜʦʤʠʥʠʨʫʝʪ ʧʨʦʮʝʜʫʨʥʘʷ ʠʣʠ 

ʜʝʢʣʘʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 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 ʩʬʦʢʫʩʠʨʦʚʘʥʳ ʥʘ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʭʨʘʥʝʥʠʷ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʥʝʪ ʥʠʢʘʢʠʭ ʛʠʧʦʪʝʟ ʦ ʪʦʤ, ʢʘʢ 

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʦʪʚʝʪʳ ʠʩʧʦʣʴʟʫʶʪ ʩʦʭʨʘʥʝʥʥʳʝ ʟʥʘʥʠʷ (ɺrʜʝʣʝʥʦ ʘʚʪʦʨʦʤ, ɸɹ).  

ʀʪʘʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʡ, ʥʝʩʦʤʥʝʥʥʦ ʧʦʣʝʟʥʳʡ, ʥʘʨʘʙʦʪʘʥʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʥʘ ʠʩʭʦʜʥʦʡ ʧʦʟʠʮʠʠ, ʙʫʜʫʯʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʦʙʲʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤ ʬʝʥʦʤʝʥʘ ʧʘʤʷʪʠ. ʂʦʥʮʝʧʮʠʠ ʩʤʝʥʷʣʠ ʜʨʫʛ ʜʨʫʛʘ. ʀʥʦʛʜʘ ʦʥʠ ʚʙʠʨʘʣʠ 

ʚ ʩʝʙʷ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʥʘʨʘʙʦʪʢʠ, ʠʥʦʛʜʘ ʠʭ ʦʪʚʝʨʛʘʣʠ. ʅʦ ʚʩʝ ʦʥʠ, ʧʦ ʩʫʱʝʩʪʚʫ, ʦʙʭʦʜʠʣʠ 

ʩʪʦʨʦʥʦʡ ʠ ʥʠʢʘʢ ʥʝ ʦʙʲʷʩʥʷʣʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʧʘʤʷʪʠ ʠ ʩʦʟʥʘʥʠʷ ï ʠʭ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʠ ʥʠʯʝʤ ʥʝ ʦʛʨʘʥʠʯʝʥʥʳʡ ʦʙʲʝʤ ʩʦʭʨʘʥʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʦ ʯʪʦ ʩʘʤʦʝ 

ʛʣʘʚʥʦʝ, ʠʭ ʤʝʭʘʥʠʟʤ ʧʘʤʷʪʠ ʥʝ ʚʧʠʩʳʚʘʣʩʷ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ ʚ ʤʝʭʘʥʠʟʤ ʠʥʪʝʛʨʘʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʩʝ ʧʨʦʷʚʣʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʯʝʣʦʚʝʢʘ ï ʦʩʦʟʥʘʥʠʝ, ʦʱʫʱʝʥʠʝ, ʚʦʩʧʨʠʷʪʠʝ, ʯʫʚʩʪʚʘ, ʤʳʰʣʝʥʠʝ, ʪʚʦʨʯʝʩʪʚʦ, ʠʥʪʫʠʮʠʶ ʠ 

ʪ.ʜ. 

 

1.2. ʈʝʧʝʨʥʳʝ ʫʩʪʘʥʦʚʢʠ 

                                                   

 ʆʙ ʦʙʲʝʤʥʦʤ ʠ ʩʢʦʨʦʩʪʥʦʤ ʧʘʨʘʤʝʪʨʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʬʝʥʦʤʝʥ ʧʘʤʷʪʠ, ʤʦʞʥʦ 

ʩʫʜʠʪʴ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʥʠʞʝ ʵʧʠʟʦʜʘʤ, ʦʟʚʫʯʝʥʥʳʤ ʚ ʉʄʀ ʠ ʀʥʪʝʨʥʝʪʝ. 

1. ɾʝʥʱʠʥʘ ʠʟ ʀʥʜʠʠ ʐʘʢʫʪʘʥʠ ɼʵʚʠ ʩʦʨʝʚʥʦʚʘʣʘʩʴ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʚ ʠʟʚʣʝʯʝʥʠʠ 

ʢʦʨʥʝʡ ʠʟ ʯʠʩʝʣ. ʆʥʘ ʤʛʥʦʚʝʥʥʦ ʠʟʚʣʝʢʘʣʘ ʢʦʨʥʠ 6-ʡ ʩʪʝʧʝʥʠ ʠʟ 9-ʟʥʘʯʥʳʭ ʯʠʩʝʣ, ʯʪʦ, 

ʦʜʥʘʢʦ, ʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʝʝ ʦʙʱʝʤ ʫʨʦʚʥʝ ʠʥʪʝʣʣʝʢʪʘ: ʦʥʘ ʜʚʘʞʜʳ ʧʨʦʚʘʣʠʣʘʩʴ ʥʘ 

ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʵʢʟʘʤʝʥʝ ʥʘ ʩʪʝʧʝʥʴ ʙʘʢʘʣʘʚʨʘ [5]. 

ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʚʦʩʴʤʠʜʝʩʷʪʳʭ  ʛʦʜʦʚ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʷʚʠʣʦʩʴ ʩʦʦʙʱʝʥʠʝ "ɾʝʥʱʠʥʘ-ʢʦʤʧʴʶʪʝʨ" ʄʘʣʦʛʨʘʤʦʪʥʘʷ ʞʝʥʱʠʥʘ ʠʟ ʀʥʜʠʠ ʧʦ ʠʤʝʥʠ 

ʐʘʢʫʥʪʘʣʘ ɼʝʚʠ ʚʳʯʠʩʣʠʣʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʝʜʠʥʠʮʳ ʢʦʨʝʥʴ ʜʚʘʜʮʘʪʴ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʠʟ 

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

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

ʵʪʦ ʜʝʣʘʝʪ. [6]" 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʢʦʨʥʷ ʜʚʘʜʮʘʪʴ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʦʩʪʦʡ ï ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʘʣʛʦʨʠʪʤ, ʧʦʜʦʙʥʳʡ ʘʣʛʦʨʠʪʤʫ ʚʳʯʠʩʣʝʥʠʷ ʢʦʨʥʷ 

ʢʚʘʜʨʘʪʥʦʛʦ. ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʣʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ. 
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ʈʠʩ. 1.  ʐʘʢʫʥʪʘʣʘ ɼʵʚʠ 

 

ʅʦ ʤʘʣʦʛʨʘʤʦʪʥʘʷ ʞʝʥʱʠʥʘ ʦ ʤʝʪʦʜʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʫʪʝʤ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʷ ʠʣʠ 

ʨʘʟʣʦʞʝʥʠʷ ʯʠʩʣʘ 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 ʥʝ ʠʟʚʝʩʪʥʳʭ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʥʝʢʠʭ ʥʝʠʟʚʝʩʪʥʳʭ 

ʤʝʪʦʜʦʚ, ʥʝ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ. ɺʦ ʚʨʝʤʷ ʨʝʰʝʥʠʷ  ʵʪʦʡ 

ʟʘʜʘʯʠ, ʢʨʦʤʝ ʧʨʦʮʝʩʩʘ ʤʳʰʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳ ʙʳʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʙʨʘʱʝʥʠʷ ʢ ʧʘʤʷʪʠ, 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʠʟʚʣʝʯʝʥʠʝ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʄʳʰʣʝʥʠʝ ʠ 

ʧʘʤʷʪʴ ʨʘʙʦʪʘʣʠ ʩʦʚʤʝʩʪʥʦ ʩ ʙʝʩʯʠʩʣʝʥʥʳʤ ʯʠʩʣʦʤ ʧʝʨʝʢʣʶʯʝʥʠʡ.  

2. ɼʠʢʪʦʨ ʏʠʢʘʰʚʠʣʠ ʣʝʛʢʦ ʚʳʯʠʩʣʷʝʪ, ʩʢʦʣʴʢʦ ʩʣʦʚ ʠ ʙʫʢʚ ʧʨʦʠʟʥʝʩʝʥʦ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ɹʳʣ ʧʦʩʪʘʚʣʝʥ ʢʦʥʪʨʦʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʛʜʘ ʜʠʢʪʦʨ 

ʢʦʤʤʝʥʪʠʨʦʚʘʣ ʬʫʪʙʦʣʴʥʳʡ ʤʘʪʯ. ʊʨʝʙʦʚʘʣʦʩʴ ʧʦʜʩʯʠʪʘʪʴ ʯʠʩʣʦ ʩʣʦʚ ʠ ʙʫʢʚ, 

ʧʨʦʠʟʥʝʩʝʥʥʳʭ ʠʤ. ʆʪʚʝʪ ʧʦʩʣʝʜʦʚʘʣ, ʢʘʢ ʪʦʣʴʢʦ ʜʠʢʪʦʨ ʟʘʢʦʥʯʠʣ: 17427 ʙʫʢʚ, 1835 ʩʣʦʚ, ʘ 

ʥʘ ʧʨʦʚʝʨʢʫ ʧʦ ʤʘʛʥʠʪʦʬʦʥʥʦʡ ʟʘʧʠʩʠ ʫʰʣʦ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. ʆʪʚʝʪ ʙʳʣ ʧʨʘʚʠʣʴʥʳʡ [6]. 
3. ʉʦʪʨʫʜʥʠʢ ɽʚʨʦʧʝʡʩʢʦʛʦ ʮʝʥʪʨʘ ʘʪʦʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʋʠʣʴʷʤ ʂʣʘʡʥ ʧʦʤʥʠʪ 

ʪʘʙʣʠʮʫ ʫʤʥʦʞʝʥʠʷ ʜʦ 100000, ʢʚʘʜʨʘʪʳ ʯʠʩʝʣ ʜʦ 150 ʠ ʚʩʝ ʧʨʦʩʪʳʝ ʯʠʩʣʘ ʜʦ 10000. ʆʥ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʢʦʤʧʴʶʪʝʨʦʚ ʙʨʠʪʘʥʩʢʠʭ ʬʠʨʤ. ʆʜʥʘʞʜʳ 

ʤʘʰʠʥʝ ʜʘʣʠ ʟʘʜʘʥʠʝ ʠʟʚʣʝʯʴ ʢʦʨʝʥʴ ʢʚʘʜʨʘʪʥʳʡ ʠʟ ʯʠʩʣʘ 555555555555. ʇʦʢʘ ʧʨʦʛʨʘʤʤʠʩʪ 

ʚʚʦʜʠʣ ʟʘʜʘʥʠʝ, ʂʣʘʡʥ ʩʢʘʟʘʣ: ç745356è. ʇʦʟʜʥʝʝ ʤʘʰʠʥʘ ʜʘʣʘ ʦʪʚʝʪ: 745355,9924 [6]. 

 

1.3. ʇʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ 

 

ʇ.ʂ. ɸʥʦʭʠʥ ʛʦʚʦʨʠʪ: 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 
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ʥʶʘʥʩʳ ʥʘʰʝʡ ʤʳʩʣʠ, ʨʘʟʛʦʚʦʨʘ ʠ ʚʩʝʛʦ ʪʦʛʦ, ʯʪʦ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ ʟʘ ʚʩʶ ʥʘʰʫ ʞʠʟʥʴé [7] 

(ɺʳʜʝʣʝʥʦ ʘʚʪ., ɸ.ɹ.)". 

ɽʩʣʠ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ 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  ʚʠʜʠʤʳʭ ʨʝʘʣʴʥʳʭ ʧʫʪʝʡ ʝʝ 

ʨʝʰʝʥʠʷ ʧʨʦʩʪʦ ʠʛʥʦʨʠʨʫʝʪʩʷ ʚ ʥʘʜʝʞʜʝ ʥʘ ʙʫʜʫʱʝʝ ʥʝʦʞʠʜʘʥʥʦʝ ʧʨʦʩʚʝʪʣʝʥʠʝ.  

ʇʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʣʝʜʦʚ ʧʘʤʷʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʘʤʷʪʠ,  ʫʛʘʩʘʥʠʝʤ ʠ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʩʪʨʫʢʪʫʨʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ  ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ ʨʘʤʢʘʭ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʮʝʧʮʠʡ ʚʦ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪ ʩʝʢʫʥʜʳ ʠ ʚʳʰʝ. ʄʝʞʜʫ ʪʝʤ, ʨʝʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʠʟʚʣʝʯʝʥʠʝ, ʦʪʥʦʩʷʪʩʷ ʢ ʚʨʝʤʝʥʥʳʤ 

ʠʥʪʝʨʚʘʣʘʤ ʚ ʦʙʣʘʩʪʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʩʝʢʫʥʜ ʠ ʤʝʥʝʝ. ʀʟʫʯʝʥʠʝ  ʤʝʭʘʥʠʟʤʦʚ ʩʦʟʜʘʥʠʷ 

ʩʣʝʜʦʚ ʧʘʤʷʪʠ ʠ ʠʭ ʫʛʘʩʘʥʠʷ ʚ ʨʝʬʣʝʢʪʦʨʥʳʭ ʨʝʘʢʮʠʷʭ ʥʝ ʤʦʛʣʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʧʨʦʜʚʠʞʝʥʠʶ ʚ ʨʘʩʢʨʳʪʠʠ ʤʝʭʘʥʠʟʤʘ ʥʝʨʘʟʨʫʰʘʝʤʦʡ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, ʦʥʦ ʪʦʣʴʢʦ 

ʫʚʝʣʦ ʚ ʩʪʦʨʦʥʫ ʦʪ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ʋʭʦʜ ʦʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʧʨʦʙʣʝʤʳ 

ʧʨʠʨʦʜʳ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ, ʪʨʝʙʦʚʘʚʰʝʡ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʤʝʭʘʥʠʟʤʘ 

ʧʘʤʷʪʠ, ʷʚʣʷʝʪʩʷ ʠ ʩʝʛʦʜʥʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʦʪʩʫʪʩʪʚʠʷ ʟʥʘʯʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʦʙʲʷʩʥʝʥʠʠ ʧʨʠʨʦʜʳ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ.  

ɺʪʦʨʦʡ 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: "... ʩʫʱʝʩʪʚʫʶʱʘʷ 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, ʯʪʦ é 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 (ɺʳʜʝʣʝʥʦ ʘʚʪ., ɸ.ɹ.)" [7]. 

ɿʜʝʩʴ 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 

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 ʩʠʪʫʘʮʠʠ, ʧʦʠʩʢʦʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤʳ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʟʚʣʝʯʝʥʠʷ (ʩʣʠʯʝʥʠʷ ʠ ʫʟʥʘʚʘʥʠʷ) ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, ʪʦ ʫʩʣʦʚʠʝ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ ʚʦʟʙʫʞʜʝʥʠʷ, 
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ʢʦʥʚʝʨʛʠʨʫʶʱʝʛʦ ʥʘ ʥʝʡʨʦʥ ʧʨʠ ʬʠʢʩʘʮʠʠ ʧʘʤʷʪʠ ʠ ʧʨʠ ʝʝ ʠʟʚʣʝʯʝʥʠʠ, ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʵʪʠʭ 

ʚʦʟʙʫʞʜʝʥʠʡ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʢʦʨʳ, ʪ.ʝ. ʙʝʩʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʦʧʨʘʰʠʚʘʝʤʳʭ ʥʝʡʨʦʥʦʚ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʩʪʘʚʘ 

ʢʦʥʚʝʨʛʠʨʫʶʱʝʛʦ ʥʘ ʥʝʡʨʦʥ ʚʦʟʙʫʞʜʝʥʠʷ. ʕʪʦ ʚʦʚʩʝ ʥʝ ñé ʧʨʦʮʝʩʩ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʠʟʚʣʝʢʘʪʴ ʠʟ ʧʘʤʷʪʠ ʚ ʜʦʣʠ ʤʠʣʣʠʩʝʢʫʥʜʳ ʮʝʣʳʝ ʢʘʨʪʠʥʳ, ʦʙʨʘʟʳ ʠ ʚʦʩʧʦʤʠʥʘʥʠʷ", ʦ 

ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʣ ɸʥʦʭʠʥ.  

 

1.4. ʉʪʘʛʥʘʮʠʷ 

 

ʉʧʫʩʪʷ ʧʦʣʩʪʦʣʝʪʠʷ ɺ.ɺ. ʐʫʣʴʛʦʚʩʢʠʡ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. 

ʢʘʬʝʜʨʦʡ ɺʅɼ ʄɻʋ ʦ ʩʢʦʨʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʠʟ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ 

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.ʧé" (ɺʳʜʝʣʝʥʦ ʘʚʪʦʨʦʤ, ɸ.ɹ.) [8]. 

ʀ ʙʦʣʴʰʝ ʥʠʯʝʛʦ ʧʦ ʧʨʦʙʣʝʤʘʤ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ï ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷ ʟʘʩʪʳʣʘ 

ʥʘ ʧʦʣʩʪʦʣʝʪʠʷ,  ʘ ʪʦ ʠ ʙʦʣʴʰʝ. ʀ ʩʘʤ ʧʦ ʩʝʙʝ ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʚʳʚʦʜ: ʤʝʭʘʥʠʟʤ ʠʟʚʣʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʥʦʚʘʥ ʥʝ ʥʘ ʧʨʠʥʮʠʧʝ ʝʜʠʥʩʪʚʝʥʥʦ 

ʠʟʚʝʩʪʥʦʛʦ ʤʝʞʥʝʡʨʦʥʥʦʛʦ ʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʥʝʡʨʦʥʥʳʤ ʩʝʪʷʤ, ʘ ʥʘ ʥʝʠʟʚʝʩʪʥʦʤ 

ʧʦʢʘ ʧʨʠʥʮʠʧʝ ʝʝ ʤʛʥʦʚʝʥʥʦ ʜʦʩʪʫʧʥʦʡ ʩʚʝʨʭʩʢʦʨʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

 

2.  ʇʦʣʝʚʦʡ ʤʝʭʘʥʠʟʤ ʧʦʜʩʦʟʥʘʥʠʷ ï ʧʦʜʚʦʜʥʘʷ ʯʘʩʪʴ ʘʡʩʙʝʨʛʘ 

 

2.1. ʇʦʣʝʚʦʡ ʤʝʭʘʥʠʟʤ ʦʙʨʘʙʦʪʢʠ ʠ ʟʘʧʦʤʠʥʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

 

ʇʦ ʩʫʱʝʩʪʚʫ, ʚ ʢʦʥʮʝ ʍʍ ʩʪʦʣʝʪʠʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʚʧʣʦʪʥʫʶ ʧʦʜʦʰʣʘ ʢ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤʳ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ. ʇʝʨʝʭʦʜ ʢ ʢʦʥʮʝʧʮʠʠ ʧʦʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʩʠʭʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚʠʩʝʣ "ʥʘ ʢʦʥʯʠʢʝ ʧʝʨʘ". 

ʄʳ ʥʘʧʦʤʥʠʤ ʦʙ ʦʩʥʦʚʥʦʤ ʚʳʚʦʜʝ, ʩʦʜʝʨʞʘʚʰʝʤʩʷ ʚ ʨʘʙʦʪʝ ɻʨʝʯʝʥʢʦ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʤ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʩʤʦʪʨʘ ʚʩʝʭ ʚʳʜʚʠʛʘʚʰʠʭʩʷ ʨʘʥʝʝ ʢʦʥʮʝʧʮʠʡ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʘʤʷʪʠ ʠ ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʨʝʘʣʴʥʦ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʝʝ ʤʝʭʘʥʠʟʤʘʭ: "ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʩʣʝʜ ʧʘʤʷʪʠ ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʨʘʟʥʳʤ 

ʥʝʡʨʦʥʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʠ ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʠʟʲʷʪʴ" [4]. 

ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʤʥʦʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 20-ʤ 

ʩʪʦʣʝʪʠʠ, ʠʟ ʢʦʪʦʨʳʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʰʝʛʦ ʠʟʣʦʞʝʥʠʷ ʤʳ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʣʝʜʫʶʱʠʤʠ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤʠ ɻʨʝʯʝʥʢʦ, ʧʦʣʦʞʝʥʠʷʤʠ:  

ʘ. ʉʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʘʤʷʪʠ, ʩʪʠʤʫʣʷʮʠʷ ʣʶʙʦʛʦ ʧʫʥʢʪʘ ʤʦʟʛʘ 

(ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʦʟʞʝʯʢʘ) ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʥʦʛʦ ʨʘʟʜʨʘʞʝʥʠʷ.  

ʙ. ɺ ʦʧʳʪʘʭ ʩ ʵʢʩʪʠʨʧʘʮʠʝʡ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʟʛʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʫʯʘʩʪʠʝ ʨʘʟʥʳʭ 

ʩʪʨʫʢʪʫʨ ʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ; ʜʘʞʝ ʧʨʠ ʵʢʩʪʠʨʧʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʟʛʘ 

ʦʙʫʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ, ʘ ʧʘʤʷʪʴ ʥʘʨʫʰʘʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦ.  

ʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʜʘʣʝʥʠʝ ʦʙʣʘʩʪʠ ʢʦʨʳ, ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ ʢʦʪʦʨʦʡ ʫ ʣʶʜʝʡ 

ʨʘʟʚʠʚʘʣʠʩʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ, ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʟʳʚʘʪʴ ʪʝ ʞʝ 

ʩʘʤʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʨʘʟʜʨʘʞʝʥʠʝʤ ʜʨʫʛʦʛʦ ʧʫʥʢʪʘ ʢʦʨʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʂ. ʃʝʰʣʠ  

ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ çʧʘʤʷʪʠ ʥʠʛʜʝ ʥʝʪ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʘ ʚʩʶʜʫè.  

ʆʙʲʷʩʥʝʥʠʝ ʵʧʠʟʦʜʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʧ. 1.1 ï ʧʨʦʙʣʝʤʘ ʥʝʧʦʜʲʝʤʥʘʷ ʜʣʷ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, ʠ ʚʦʚʩʝ ʥʝ ʩʣʫʯʘʡʥʦ, ʯʪʦ ʥʠʢʪʦ ʠ ʥʝ ʧʳʪʘʣʩʷ ʜʘʪʴ ʠʤ ʦʙʲʷʩʥʝʥʠʷ. ʆʥʠ ï 
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ʦʙʲʝʢʪ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʩʠʭʦʬʠʟʠʢʠ ʠ ʜʣʷ ʥʘʩ ʷʚʣʷʶʪʩʷ "ʨʝʧʝʨʥʳʤʠ" ï ʠʩʭʦʜʥʳʤʠ 

ʫʩʪʘʥʦʚʢʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʫʨʦʚʝʥʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ 1996-1998 ʛʛ. ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʧʫʙʣʠʢʘʮʠʠ ɸ.ɽ. ɸʢʠʤʦʚʘ ʠ ɺ.ʅ. ɹʠʥʛʠ, [9] ɻ.ʀ. 

ʐʠʧʦʚʘ [10], ɸ.ɺ. ɹʦʙʨʦʚʘ [11], [12] ʚ ʢʦʪʦʨʳʭ ʩ ʧʦʟʠʮʠʠ ʧʩʠʭʦʬʠʟʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʟʥʘʥʠʷ ʠ ʧʘʤʷʪʠ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ï ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʩʧʦʩʦʙʥʦʛʦ ʥʝʩʪʠ 

ʠʥʬʦʨʤʘʮʠʶ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʩʷʪʠʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʦʙʲʷʩʥʠʤʳʭ 

ʩ ʧʦʟʠʮʠʠ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʤʦʛʫʪ ʥʘʡʪʠ  ʨʝʰʝʥʠʝ ʚ ʨʘʤʢʘʭ ʧʦʣʝʚʦʡ ʢʦʥʮʝʧʮʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʨʘʙʦʪʳ ʥʝ ʩʦʜʝʨʞʘʣʠ ʥʠʢʘʢʠʭ ʢʦʥʢʨʝʪʥʳʭ ʧʦʧʳʪʦʢ ʦʧʠʩʘʥʠʷ ʩʘʤʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʧʘʤʷʪʠ, ʦʥʠ ʯʝʪʢʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʩʦʟʥʘʥʠʷ ʠ 

ʧʘʤʷʪʠ, ʩʢʨʳʪʳʭ ʚ "ʧʦʜʚʦʜʥʦʡ" ʯʘʩʪʠ  ʘʡʩʙʝʨʛʘ, ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪʴ ʩ ʫʯʝʪʦʤ ʠʭ ʧʦʣʝʚʦʡ 

ʦʩʥʦʚʳ. 

 

2.2.  ʆ ʬʫʥʢʮʠʷʭ ʠ ʟʥʘʯʠʤʦʩʪʠ ʧʦʣʝʚʦʛʦ ʢʘʥʘʣʘ  ʧʦʩʪʫʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

ʅʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʚʦʡʩʪʚʘʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʣʝʡ, ʩʧʦʩʦʙʥʳʭ ʩʦʭʨʘʥʷʪʴ ʠ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʦʩʥʦʚʘʥʳ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʬʘʢʪʘʭ. ʅʘʣʠʯʠʝ ʫ ʧʦʣʝʚʦʛʦ ʢʘʥʘʣʘ ʤʝʭʘʥʠʟʤʘ ʧʦʩʪʫʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚʳʪʝʢʘʝʪ ʠʟ ʬʘʢʪʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʬʝʥʦʤʝʥʦʚ ʵʢʩʪʨʘʩʝʥʩʦʨʠʢʠ ʠ ʧʘʨʘʧʩʠʭʦʣʦʛʠʠ, ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʨʘʙʦʪʘʤʠ [13]-[15] ʠ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʆ ʟʥʘʯʠʤʦʩʪʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʵʪʦʛʦ ʢʘʥʘʣʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʥʠʞʝ 

ʩʣʝʜʫʶʱʠʤ ʧʨʠʤʝʨʘʤ ʝʛʦ ʢʨʘʡʥʝʛʦ ʧʨʦʷʚʣʝʥʠʷ.  

ɺ ʧʫʙʣʠʢʘʮʠʠ [16] ʧʨʠʚʦʜʠʪʩʷ ʨʷʜ ʵʧʠʟʦʜʦʚ: 

- 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 

- ɺ ʄʦʩʢʚʝ 70-ʣʝʪʥʷʷ ʙʦʣʴʥʘʷ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʠʥʩʫʣʴʪʘ, ʧʦʟʘʙʳʚ ʨʦʜʥʦʡ ʨʫʩʩʢʠʡ 

ʷʟʳʢ, ʥʘʯʘʣʘ ʠʟʲʷʩʥʷʪʴʩʷ ʥʘ ʠʚʨʠʪʝ, ʢʦʪʦʨʳʡ ʟʥʘʣʘ ʚ ʜʝʪʩʪʚʝ. 

- 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.   

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 ʚʳʰʝ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ: ʢʨʦʤʝ ʠʟʚʝʩʪʥʳʭ ʩʝʥʩʦʨʥʳʭ 

ʢʘʥʘʣʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʢʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʎʅʉ ʯʝʣʦʚʝʢʘ, 

ʩʫʱʝʩʪʚʫʝʪ  ʧʦʣʝʚʦʡ ʢʘʥʘʣ ʩʧʦʥʪʘʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʀʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʥʦʩʠʪʴ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘʧʨʠʤʝʨ, ʚʦ ʚʨʝʤʷ ʩʥʘ ʚʦʟʤʦʞʥʦ 

ʧʦʩʪʫʧʣʝʥʠʝ "ʜʠʨʝʢʪʠʚʥʦʡ" ʠʥʬʦʨʤʘʮʠʠ, ʪʨʝʙʫʶʱʝʡ ʦʪ ʠʥʜʠʚʠʜʘ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʣʝ 

ʧʨʦʙʫʞʜʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʷ (ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤ ʚ ʨʘʟʛʦʚʦʨʝ ʥʝʟʥʘʢʦʤʦʛʦ ʷʟʳʢʘ, ʠʩʧʦʣʥʝʥʠʷ 

ʥʝʟʥʘʢʦʤʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʪ.ʜ.). 
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ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʬʘʢʪʳ,  ʚʤʝʩʪʝ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ  ʧ.1  ʧʨʠʤʝʨʘʤʠ  ʫʥʠʢʘʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʯʝʣʦʚʝʢʘ ʩʦʭʨʘʥʷʪʴ ʚ ʧʘʤʷʪʠ ʥʝʦʛʨʘʥʠʯʝʥʥʫʶ ʧʦ  ʦʙʲʸʤʫ ʠʥʬʦʨʤʘʮʠʶ ʠ 

ʧʨʦʠʟʚʦʜʠʪʴ ʝʸ ʩʚʝʨʭʙʳʩʪʨʫʶ ʦʙʨʘʙʦʪʢʫ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʘ ʧʦʣʝʚʦʤ 

ʫʨʦʚʥʝ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ, ʦʙʣʘʜʘʶʱʝʛʦ ʬʫʥʢʮʠʷʤʠ ʦʙʨʘʙʦʪʢʠ ʠ ʟʘʧʦʤʠʥʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ. ʅʠʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ ʟʘʚʠʩʠʪ ʦʪ 

ʥʝʧʨʝʨʳʚʥʦʛʦ  ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʥʝʛʦ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ ʩ ʚʥʝʰʥʝʡ 

ʩʨʝʜʦʡ, ʪʘʢ ʠ ʩ ʢʣʝʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʦʩʢʦʣʴʢʫ ʬʫʥʢʮʠʠ ʤʝʭʘʥʠʟʤʘ 

ʧʦʜʩʦʟʥʘʥʠʷ ʧʦʜʦʙʥʳ ʬʫʥʢʮʠʷʤ ʧʨʦʮʝʩʩʦʨʦʚ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ  ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, 

ʤʝʭʘʥʠʟʤ ʧʦʜʩʦʟʥʘʥʠʷ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ "ʇʨʦʮʝʩʩʦʨʦʤ".                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

  

2.3. ʆʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ï ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 

ʀʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʚʫʭ ʫʨʦʚʥʝʡ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ï ʢʣʝʪʦʯʥʦʤ ʠ ʧʦʣʝʚʦʤ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʨʝʟʢʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʝʨʝʥʦʩʝ ʠ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ, ʩ 

ʚʨʝʤʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʝʘʣʴʥʳʭ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʘʢ, ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ 

ʧʨʠʤʝʨʝ ʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦʙ ʘʚʪʦʨʝ ʧʨʦʠʟʚʝʜʝʥʠʷ "ɽʚʛʝʥʠʡ ʆʥʝʛʠʥ", 

ʤʥʦʛʦʥʝʜʝʣʴʥʦʤʫ ʧʦʜʙʦʨʫ ʚʝʨʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥ ʤʛʥʦʚʝʥʥʳʡ ʦʪʚʝʪ ʥʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ. 

ʉʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʦʛʨʘʥʠʯʝʥʘ 

"ʤʠʣʣʠʩʝʢʫʥʜʥʦʡ ʪʝʭʥʠʢʦʡ" ʝʝ ʧʝʨʝʥʦʩʘ. ʊʘʢ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ 

ʙʝʟ ʫʯʝʪʘ ʧʨʦʭʦʞʜʝʥʠʷ ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ ʧʦ ʘʢʩʦʥʫ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʦʩʪʘʚʣʷʝʪ 

ʧʦʨʷʜʢʘ 1-1,5 ʤʩ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ (ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ) ʩʦʩʪʘʚʣʷʝʪ 1-1,5 

ʤʩ, ʦʜʥʘʢʦ ʜʣʠʪʝʣʴʥʦʩʪʴ  ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʧʝʨʠʦʜʘ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʛʦ ʧʨʝʜʝʣʴʥʫʶ ʯʘʩʪʦʪʘ 

ʚʦʟʙʫʞʜʝʥʠʷ ʥʝʡʨʦʥʘ (250õ350 ʠʤʧ/ʩ) ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 3,5 ʤʩ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ 

ʧʝʨʝʥʦʩʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʢʦʜʠʨʦʚʘʥʘ ʯʘʩʪʦʪʦʡ ʩʣʝʜʦʚʘʥʠʷ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʠ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʩʝʨʠʠ, ʪʦ ʚʨʝʤʷ ʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʜʚʫʤʷ ʙʣʠʟʣʝʞʘʱʠʤʠ ʢʣʝʪʢʘʤʠ 

ʚʦʟʨʘʩʪʘʝʪ ʥʘ ʧʦʨʷʜʦʢ ʠʣʠ ʙʦʣʝʝ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʫʪʷʤ 

ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʷ, ʦʪʨʘʞʘʶʱʝʡ ʦʙʨʘʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʦʥʘ ʧʦʩʪʫʧʘʝʪ ʚ 

ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʦʙʣʘʩʪʠ ʢʦʨʳ ʣʠʰʴ ʩʧʫʩʪʷ 70-100 ʤʩ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʨʝʘʢʮʠʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ï ʨʝʮʝʧʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʄʠʥʠʤʘʣʴʥʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʘʢʪʠʚʘʮʠʠ ʤʦʟʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʦʩʦʟʥʘʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʩʠʛʥʘʣʘ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʦʪ ʨʝʮʝʧʪʦʨʦʚ, ʩʦʩʪʘʚʣʷʝʪ 100-300 ʤʩ [17]. 

 

2.4. ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ  ʦʮʝʥʢʠ ʢʦʥʮʝʧʮʠʠ ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʩʠʭʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

ʂʦʥʮʝʧʮʠʷ ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʪʨʝʙʫʝʪ:  

1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʦʩʠʪʝʣʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʙʣʘʜʘʶʱʝʛʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ  ʩʚʦʡʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʬʫʥʢʮʠʡ ʦʙʨʘʙʦʪʢʠ, ʧʝʨʝʥʦʩʘ ʠ ʟʘʧʦʤʠʥʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʠ ʦʪ ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʤʘ.  

ʘ. ʆʙʦʩʥʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʉʇʇ ʄʆ ʧʝʨʝʥʦʩʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʧʦʣ̫ʤʠ ʞʠʚʳʭ ʠ ʥʝʞʠʚʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ; 

ʙ. ʆʙʦʩʥʦʚʘʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʜʠʚʠʜʘ;  

ʚ. ʆʙʦʩʥʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʉʉʇ ʄʆ ʧʨʦʥʠʢʘʪʴ ʩʢʚʦʟʴ ʣʶʙʳʝ ʧʨʠʨʦʜʥʳʝ ʩʨʝʜʳ; 

ʛ. ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʩʦʢʦʡ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʉʉʇ ʄʆ ʚʦ ʚʨʝʤʝʥʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʘʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʥʜʠʚʠʜʘ; 

2. ʆʙʦʩʥʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʧʠʩʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʥʦʩʘ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʣʝʚʦʛʦ ʫʨʦʚʥʷ ʥʘ ʢʣʝʪʦʯʥʳʡ  ʠ ʩ ʢʣʝʪʦʯʥʦʛʦ ʥʘ ʧʦʣʝʚʦʡ ʧʫʪʸʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ  ʥʘ ʫʯʘʩʪʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
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2.5. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʷ - ʨʝʘʣʴʥʳʡ ʬʘʢʪʦʨ 

 

ɺ 2010 ʛʦʜʫ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʆʨʸʣɻʊʋ ʦʙʥʘʨʫʞʝʥʦ 

ʷʚʣʝʥʠʝ ʀʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ (ʉʉʇ) 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ (ʄʆ) [2], [3]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʠ ʧʦʣʷ ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ  ʧʨʦʭʦʜʠʪʴ ʩʢʚʦʟʴ ʣʶʙʳʝ ʵʢʨʘʥʳ, ʥʝʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʝ, ʪʦʧʦʣʦʛʠʠ ʠ 

ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʚʝʱʝʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʦʪʚʝʯʘʶʪ  ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʠʟʣʦʞʝʥʥʳʤ ʚʳʰʝ ʚ ʧ.2.4. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2004-2005 ʛʦʜʘ [1] (ʩ.81-89)  ʠ 2009-

2011 ʛʦʜʦʚ [2], [3], [18] - [20],  ʧʨʠʚʝʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ  ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʙʣʠʟʢʦʜʝʡʩʪʚʫʶʱʝʛʦ 

ʬʘʢʪʦʨʘ ï ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ (ʉʉʇ ʄʆ) ï ʚ ʷʚʣʝʥʠʠ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʣʝʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʉʉʇ ʄʆ ʨʝʘʣʠʟʫʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʩʧʠʥ-

ʩʧʠʥʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʤʘʢʨʦ ʠ ʤʠʢʨʦʫʨʦʚʥʷʭ ʧʨʠ ʨʘʩʩʪʦʷʥʠʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʤ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʙʣʠʞʥʝʡ ʟʦʥʳ. ʇʨʠ ʨʘʩʩʪʦʷʥʠʷʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʙʣʠʞʥʝʡ 

ʟʦʥʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʉʉʇ ʜʚʫʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩ ʫʯʘʩʪʠʝʤ  

ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ. ʇʨʠ ʵʪʦʤ ʨʝʘʣʠʟʫʶʪʩʷ ʩʧʠʥ-

ʪʦʨʩʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ ʧʣʘʥʝ ʧʝʨʚʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩʧʠʥ-ʩʧʠʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 1901 ʛʦʜʫ ʚ ʦʙʣʘʩʪʠ ʵʤʙʨʠʦʣʦʛʠʠ ɻ. ʐʧʝʤʘʥʦʤ. 

ʇʨʠʨʦʜʘ ʠ ʤʝʭʘʥʠʟʤʳ ʬʝʥʦʤʝʥʘ,  ʥʘʟʚʘʥʥʦʛʦ "ʀʥʜʫʢʮʠʝʡ", ʦʩʪʘʚʘʣʠʩʴ ʥʝʠʟʚʝʩʪʥʳʤʠ 110 

ʣʝʪ, ʠ ʪʦʣʴʢʦ ʚ 2010 ʛʦʜʫ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʭ ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ [18]. 

ʉʣʝʜʫʶʱʝʝ "ʙʝʣʦʝ ʧʷʪʥʦ" ʚ ʙʠʦʣʦʛʠʠ - ʗʚʣʝʥʠʝ ʩʜʚʠʛʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ 1971 ʛʦʜʫ [21], ʘ ʝʛʦ ʧʨʠʨʦʜʘ ʠ 

ʤʝʭʘʥʠʟʤ  ʙʳʣʠ ʦʧʠʩʘʥʳ ʪʦʣʴʢʦ ʚ 2014 ʛʦʜʫ [22]. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦʣʝʡ, ʩʧʦʩʦʙʥʳʭ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʥʝʩʪʠ 

ʠʥʬʦʨʤʘʮʠʶ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʤʝʥʝ ʩ ʉʦʙʩʪʚʝʥʥʳʤʠ ʩʧʠʥʦʚʳʤʠ ʧʦʣʷʤʠ 

ʢʣʝʪʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʢʦʥʮʝʧʮʠʡ ʜʘʣʴʥʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʢʦʥʮʝʧʮʠʷ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ (ʊʇ) ɸ.ɽ. ɸʢʠʤʦʚʘ;  

ʢʦʥʮʝʧʮʠʷ  ʵʬʠʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʝʡ ɺ.ɸ. ɸʮʶʢʦʚʩʢʦʛʦ; ʢʦʥʮʝʧʮʠʠ ʩʢʘʣʷʨʥʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠ ʜʨ. 

ɺ 2002 ʛʦʜʫ ɺ.ɸ. ʕʪʢʠʥ  ʥʘ ʧʨʠʤʝʨʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʨʘʱʘʶʱʠʭʩʷ  ʚʦʣʯʢʦʚ  

ʦʙʦʩʥʦʚʘʣ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ ʠ ʫʢʘʟʘʣ ʥʘ ʠʭ ʟʥʘʯʠʤʦʩʪʴ 

ʢʘʢ ʥʝʟʘʚʠʩʠʤʦʛʦ ʘʢʪʠʚʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʷʚʣʝʥʠʠ ʧʦʣʝʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ɺ.ɸ. ʕʪʢʠʥ  ʧʠʰʝʪ: "ʇʨʠ ʥʘʣʠʯʠʠ ʧʦʩʪʦʷʥʥʦʛʦ "ʚʦʟʤʫʱʝʥʠʷ" ʚ ʚʠʜʝ ʧʨʠʣʦʞʝʥʥʦʛʦ ʢ ʦʩʠ 

ʚʦʣʯʢʘ ʤʦʤʝʥʪʘ ʩʠʣ ʦʥ ʥʘʯʠʥʘʝʪ ʧʨʝʮʝʩʩʠʨʦʚʘʪʴ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ, 

ʟʘʚʠʩʷʱʝʡ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʠʣʦʞʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʠ ʤʦʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʚʦʣʯʢʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʦʩʠ ʩʠʤʤʝʪʨʠʠ. ɺʝʣʠʯʠʥʘ ʵʪʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʧʨʝʮʝʩʩʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ ʧʝʨʝʰʝʜʰʝʡ ʚ ʥʝʝ "ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʡ" ʵʥʝʨʛʠʠ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ  ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʦʜʥʦʛʦ ʪʝʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʧʠʥʦʚʳʭ ʦʙʲʝʢʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʨʘʟʜʝʣʷʶʱʫʶ ʠʭ ʩʨʝʜʫ.  ɺ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ ʵʪʦ 

ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʥʝʢʦʪʦʨʦʛʦ ʧʦʣʷ, ʧʝʨʝʜʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʦʜʥʦʛʦ ʪʝʣʘ ʥʘ ʜʨʫʛʦʝ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩ ʵʪʠʭ ʧʦʟʠʮʠʡ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʟʘʢʣʶʯʝʥʠʶ, 

ʯʪʦ ʚ ʥʠʭ ʦʙʥʘʨʫʞʝʥ ʥʦʚʳʡ, ʥʝʠʟʚʝʩʪʥʳʡ ʨʘʥʝʝ ʚʠʜ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʧʠʥʦʚʳʭ ʦʙʲʝʢʪʦʚ. 

ʉʧʝʮʠʬʠʢʘ ʩʧʠʥ-ʩʧʠʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʩʪʦʠʪ ʚ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʤ ʫʩʪʘʥʦʚʣʝʥʠʠ ʠ 

ʧʦʜʜʝʨʞʘʥʠʠ ʝʜʠʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʩʠʩʪʝʤ ʷʜʝʨʥʳʭ ʤʘʛʥʠʪʦʚ. ʕʪʦʪ ʚʠʜ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʥʝʩʚʦʜʠʤ ʥʝ ʪʦʣʴʢʦ ʢ ʪʝʧʣʦʦʙʤʝʥʫ, ʥʦ ʠ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʠʣʠ ʤʘʛʥʠʪʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ. 

ʉʦʛʣʘʩʥʦ ɺ.ɸ. ʕʪʢʠʥʫ,  çʩʧʦʩʦʙʥʦʩʪʴ  ʧʝʨʝʜʘʚʘʪʴ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʦʜʥʠʭ 

ʤʠʢʨʦʯʘʩʪʠʮ ʜʨʫʛʠʤ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʚʨʝʤʝʥʘ ʩʧʠʥ-ʩʧʠʥʦʚʦʡ ʨʝʣʘʢʩʘʮʠʠ 

ʤʦʛʫʪ ʧʨʦʣʠʪʴ ʥʦʚʳʡ ʩʚʝʪ ʥʘ ʨʷʜ ʥʝ ʧʦʟʥʘʥʥʳʭ ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʝʥʠʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 
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ʧʨʦʮʝʩʩʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʦʚ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳè 

[23]. 

ʅʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ ʩʚʦʡʩʪʚʘ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʝʛʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʠʟʣʫʯʝʥʠʷ, ʠʥʜʫʮʠʨʫʝʤʦʛʦ ʢʚʘʥʪʦʚʳʤʠ ï ʣʘʟʝʨʥʳʤʠ ʠ ʩʚʝʪʦʜʠʦʜʥʳʤʠ  

ʠʩʪʦʯʥʠʢʘʤʠ [1] (ʩ. 33-71). ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʚʦʡʩʪʚ ʵʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʝʛʦ 

ʪʦʨʩʠʦʥʥʦʡ ʧʨʠʨʦʜʝ.  

ɺ ʛʣʘʚʝ 2  ʨʘʙʦʪʳ [1]  ʧʨʠʚʝʜʝʥʳ  ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʨʷʜʘ 

ʧʦʣʦʞʝʥʠʡ ʪʦʨʩʠʦʥʥʦʡ ʢʦʥʮʝʧʮʠʠ, ʧʨʦʚʦʜʠʚʰʝʡʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 12 ʣʝʪ. ʈʝʟʫʣʴʪʘʪʳ  

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʩʥʦʚʥʦʤ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ɸ.ɽ. ɸʢʠʤʦʚʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʥʝʚʝʨʥʦ ʠʩʪʦʣʢʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʙʣʠʟʢʦʜʝʡʩʪʚʫʶʱʠʝ ʉʉʇ 

ʄʆ ʙʳʣʠ ʥʘʟʚʘʥʳ ʩʦʙʩʪʚʝʥʥʳʤʠ  ʪʦʨʩʠʦʥʥʳʤʠ  ʧʦʣʷʤʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ
1
.  ɺ  ʥʘʰʝʤ 

ʜʘʣʴʥʝʡʰʝʤ ʠʟʣʦʞʝʥʠʠ, ʤʳ ʙʫʜʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʪʦʨʩʠʦʥʥʦʡ ʚʝʨʩʠʠ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʝʛʦ 

ʬʘʢʪʦʨʘ. 

 ʀʪʘʢ, ʩʦʛʣʘʩʥʦ ʥʘʰʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʉʦʙʩʪʚʝʥʥʳʝ ʩʧʠʥʦʚʳʝ ʧʦʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ  ʠ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ï ʵʪʦ ʜʚʘ ʢʣʘʩʩʘ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʷʚʣʝʥʠʡ, ʤʝʭʘʥʠʟʤʳ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʳ ʥʘ 

ʩʧʠʥʦʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ. ʉʉʇ ʄʆ ʠ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ï ʵʪʦ ʜʚʘ 

ʘʢʪʠʚʥʳʭ ʬʘʢʪʦʨʘ, ʠʤʝʶʱʠʝ ʨʘʟʣʠʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʦʙʣʘʜʘʶʱʠʝ ʨʘʟʣʠʯʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ, ʥʦ ʠʤʝʶʱʠʝ ʦʙʱʫʶ ï 

ʩʧʠʥʦʚʫʶ ʧʨʠʨʦʜʫ ʠ ʝʜʠʥʳʡ ʤʝʭʘʥʠʟʤ ʩʧʠʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [19], [20].  

 

2.6. ʉʪʨʫʢʪʫʨʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʜʚʫʭ ʧʦʣʝʚʳʭ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ 

 

ɺ ʧ. 2.5 ʦʧʨʝʜʝʣʝʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʌʠʟʠʯʝʩʢʦʤʫ ɺʘʢʫʫʤʫ: 

ʊʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ. 

ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ ʚ ʌʠʟʠʯʝʩʢʦʤ ɺʘʢʫʫʤʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʩʧʠʥʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʠ 

ʷʚʣʷʶʪʩʷ ʘʪʨʠʙʫʪʦʤ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ. ɸʥʘʣʦʛʠʯʥʦ, ʉʦʙʩʪʚʝʥʥʦʝ ʩʧʠʥʦʚʦʝ ʧʦʣʝ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʘʪʨʠʙʫʪʦʤ.  

ʕʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʦʡ  ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʌʠʟʠʯʝʩʢʦʛʦ 

ɺʘʢʫʫʤʘ ï ʜʚʫʭ ʘʢʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʬʝʥʦʤʝʥʘ ʇʦʣʝʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʠ ʬʘʢʪʦʨʳ ʦʙʲʝʜʠʥʷʝʪ ʝʜʠʥʘʷ ʩʧʠʥʦʚʘʷ ʧʨʠʨʦʜʘ 

ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ  ʛʣʘʚʥʦʝ ʠʭ ʩʚʦʡʩʪʚʦ: ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʥʦʩʠʪʴ ʠ 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʉʉʇ ʄʆ ʩʦʜʝʨʞʘʪ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʥʝ ʤʝʥʷʶʱʫʶʩʷ ï ±ʩʪʨʫʢʪʫʨʥʫʶ±, ʥʝʩʫʱʫʶ 
ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʣʝʤʝʥʪʥʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʚʝʱʝʩʪʚʘ ʦʙʲʝʢʪʘ,  ʝʛʦ ʩʪʨʫʢʪʫʨʝ ʠ 

ʪʦʧʦʣʦʛʠʠ, ʠ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʩʦʜʝʨʞʘʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʩʧʠʥʦʚ ï ʠʭ ʚʨʘʱʝʥʠʠ, 

ʧʨʝʮʝʩʩʠʠ ʠ ʥʫʪʘʮʠʠ, ʠʟʤʝʥʷʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʅʘʟʦʚʸʤ ʵʪʫ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ±ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ±. ʉʉʇ ʚʩʝʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ, ʦʙʣʘʜʘʶʪ ʩʪʨʫʢʪʫʨʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ, ʚ ʩʦʩʪʘʚʝ ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʦʪʩʫʪʩʪʚʫʶʪ ʘʪʦʤʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʌɺ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʪʦʣʴʢʦ ʦ ʚʨʘʱʝʥʠʠ ʩʧʠʥʦʚ ï ʠʭ  ʧʨʝʮʝʩʩʠʠ ʠ ʥʫʪʘʮʠʠ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʲʷʩʥʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʢʦʥʩʪʘʥʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï 

ʦʪʥʦʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʥʝ ʙʣʠʞʥʝʡ ʟʦʥʳ (ʩʧʠʥ-ʪʦʨʩʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʯʘʩʪʠʝʤ 

ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ) ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʧʠʥ-ʩʧʠʥʦʚʦʛʦ  

                                                 
1
 ʉʦʛʣʘʩʥʦ ʩʦʟʜʘʥʥʦʡ ɸ.ɽ ɸʢʠʤʦʚʳʤ ʢʦʥʮʝʧʮʠʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʚʦʟʜʝʡʩʪʚʠʝ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ 

ʧʦʣʝʡ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʩʨʝʜʩʪʚʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʨʘʙʦʪʘʭ [19], [20] ʧʦʢʘʟʘʥʘ ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ʵʪʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʠ: 

ʩʦʙʩʪʚʝʥʥʳʝ ʊʇ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝ ʩʫʱʝʩʪʚʫʶʪ. ɸ.ɽ. ɸʢʠʤʦʚ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʥʝ ʟʥʘʷ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʩʚʦʡʩʪʚʘ ʉʉʇ ʄʆ, ʧʨʠʥʷʣ ʠʭ ʟʘ ʩʦʙʩʪʚʝʥʥʳʝ 

ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ.  
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ ʧʦʥʠʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪʳ ʩʧʠʥ-ʪʦʨʩʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʚʝʨʭʤʘʣʘʷ ʧʣʦʪʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ (ʩʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ 

ɸ.ɽ. ɸʢʠʤʦʚʘ) ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ ï ʨʝʣʠʢʪʦʚʳʭ ʥʝʡʪʨʠʥʦ ʚ ʌʠʟʠʯʝʩʢʦʤ ɺʘʢʫʫʤʝ. 

 

2.7. ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʬʫʥʢʮʠʡ ʉʉʇ ʄʆ ʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʝʦʜʫʰʝʚʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʠʟʤʝʥʥʦʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʜʦʣʛʦ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʉʉʇ ʧʦʣʝʡ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʭʘʨʘʢʪʝʨʝʥ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ʆʥʘ ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʤʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʥʝʧʨʝʨʳʚʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ ʪʢʘʥʝʚʦʤ ʫʨʦʚʥʝ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚʝʱʝʩʪʚʘ ʠ ʧʝʨʝʤʝʱʝʥʠʝʤ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʘ ʪʘʢʞʝ ʩ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʙʝʣʢʦʚʳʭ ʤʘʢʨʦʤʦʣʝʢʫʣ ʠ ʚʨʘʱʝʥʠʝʤ 

ʧʦʣʠʥʫʢʣʝʦʪʠʜʥʦʡ ʮʝʧʠ ʤʦʣʝʢʫʣʳ ɼʅʂ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ ʚ ʧʨʦʮʝʩʩʝ ʝʸ ʨʝʧʣʠʢʘʮʠʠ. ʕʪʠ 

ʬʘʢʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʪʝʢʘʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʘ ʠʭ ʠʟʤʝʥʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ) ʜʦʣʞʥʳ ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ï ʚʨʘʱʝʥʠʷ  ʩʧʠʥʦʚ ʠ ʩʦʩʪʦʷʥʠʷ ʉʉʇ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʚ ʮʝʣʦʤ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚʝʜʫʱʝʝ ʢ ʠʟʤʝʥʝʥʠʶ ʉʦʙʩʪʚʝʥʥʦʛʦ 

ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ, ʪʘʢʞʝ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʶ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʸʤ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʧʣʠʢʘʮʠʠ ɼʅʂ, ʠ ʠʟʤʝʥʝʥʠʶ 

ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʵʢʩʧʨʝʩʩʠʶ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ ʠ ʪ.ʜ.  

ʊʝʦʨʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʦʣʞʥʘ ʠʩʭʦʜʠʪʴ ʠʟ ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʜʚʫʭ ʧʦʣʝʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʠ ʬʘʢʪʦʨʳ ʚʩʝʛʜʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʞʝʩʪʢʦ ʩʚʷʟʘʥʳ.  ʉ ʧʦʟʠʮʠʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʬʫʥʢʮʠʡ ʵʪʠʭ ʧʦʣʝʡ, ʦʥʠ ʚʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ,  ʥʦ ʥʝ ʚ ʨʘʚʥʦʤ ʩʦʧʦʜʯʠʥʝʥʠʠ ʜʨʫʛ ʜʨʫʛʫ. 

ʊʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʥʝ ʤʦʞʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʠ 

ʚʥʦʩʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʸʤ, ʠʣʠ ʩ ʝʛʦ ʫʯʘʩʪʠʝʤ,  

ʠʟʤʝʥʷʪʴ ʝʛʦ ʩʦʩʪʦʷʥʠʝ. ɺʩʝ ʵʪʠ ʬʫʥʢʮʠʠ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʦʧʦʩʨʝʜʦʚʘʥʥʦ, ʧʫʪʸʤ ʩʧʠʥ-ʪʦʨʩʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʉʉʇ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. ʇʨʠ ʪʘʢʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ  ʠʟʤʝʥʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʉʉʇ ʄʆ, ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï 

ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʩʧʠʥʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟʤʝʥʷʶʪʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʚʦʡʩʪʚʘ ʚʝʱʝʩʪʚʘ ʦʙʲʝʢʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʩʦʙʩʪʚʝʥʥʦʝ ʩʧʠʥʦʚʦʝ ʧʦʣʝ 

ʧʨʠʥʘʜʣʝʞʠʪ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʥʝ ʤʦʞʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʩ ʧʦʣʷʤʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ. ʊʘʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʩ 

ʫʯʘʩʪʠʝʤ  ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ.  

 

2.8.  ʌʘʥʪʦʤʳ ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ  ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʌʠʟʠʯʝʩʢʦʛʦ 

ɺʘʢʫʫʤʘ 

 

ʉʉʇ ʄʆ, ʩʦʜʝʨʞʘʱʝʝ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʠʦʙʨʝʪʝʥʥʫʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʟʚʘʥʦ "ʌʘʥʪʦʤʦʤ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ" (ʌʉʉʇ ʄʆ).  ʇʨʠʦʙʨʝʪʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʟʤʝʥʝʥʠʶ ʧʨʦʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʫʯʘʩʪʚʫʝʪ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʠʟʤʝʥʝʥʠʶ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʉʉʇ ʄʆ.  

ʊʦʨʩʠʦʥʥʳʤ ʬʘʥʪʦʤʦʤ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ (ʊʌʌɺ) ʥʘʟʚʘʥʦ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ, 

ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʬʘʥʪʦʤʦʤ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʫʨʦʚʥʝ 

ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ, ʥʝʩʫʱʝʝ  ʠʥʬʦʨʤʘʮʠʶ, ʪʦʞʜʝʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʌʉʉʇ ʄʆ [20].  

ʋʥʠʢʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ ʧʨʦʥʠʢʘʪʴ ʩʢʚʦʟʴ ʣʶʙʳʝ ʧʨʠʨʦʜʥʳʝ ʩʨʝʜʳ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʡr ʠ ʝʜʠʥʳʡ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ï ʥʝʧʨʝʨʳʚʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ, ʨʝʘʣʠʟʫʝʤʳʡ ʧʫʪʸʤ ʩʧʠʥ-ʪʦʨʩʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʌʉʉʇ ʄʆ ʠ ʊʌʌɺ (ʪʦʨʩʠʦʥʥʳʤʠ ʧʦʣʷʤʠ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ).  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʧʠʥ-ʪʦʨʩʠʦʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʜʝʥʪʠʯʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ ʚʨʘʱʝʥʠʷ ʩʧʠʥʦʚ,  ʪʦʧʦʣʦʛʠʠ, ʩʪʨʫʢʪʫʨʝ, ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ 

ʚʝʱʝʩʪʚʘ ʠ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʤʘʪʝʨʠʘʣʴʥʦʤ ʦʙʲʝʢʪʝ, ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ  ʚ 

ʌʉʉʇ ʥʘ ʫʨʦʚʥʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠ  ʚ  ʊʌʌɺ  ʥʘ ʫʨʦʚʥʝ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ.  

ʄʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʊʌʌɺ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʧʨʝʜʚʘʨʷʶʱʠʤ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʌʉʉʇ ʄʆ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʌʉʉʇ ʄʆ ʩ ʊʌʌɺ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʨʦʥʠʢʘʶʱʠʤ ʩʚʦʡʩʪʚʦʤ 

ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʝʜʝʣʘʭ ʙʣʠʞʥʝʡ ʟʦʥʳ, ʚ  ʪʦʤ ʯʠʩʣʝ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʟʘʥʠʤʘʝʤʦʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ, ʪ.ʝ. ʧʨʠ ʥʫʣʝʚʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʚ ʫʩʣʦʚʠʷʭ ʥʘʠʙʦʣʴʰʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʢʘʢ ʙʳ "ʨʘʩʪʚʦʨʝʥʳ" ʚ ʌʠʟʠʯʝʩʢʦʤ 

ɺʘʢʫʫʤʝ). ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʧʠʥ-ʪʦʨʩʠʦʥʥʦʛʦ  

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ ʩ ʉʉʇ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʉʉʇ ʜʚʫʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ  ʥʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʠʭ  ʩʪʨʫʢʪʫʨʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. ʆʜʥʘʢʦ ʦʥʦ  ʚʳʟʳʚʘʝʪ 

ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ  ʉʉʇ  ʢʘʞʜʦʛʦ ʠʟ ʦʙʲʝʢʪʦʚ ï ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʩʪʦʷʥʠʷ ʝʛʦ ʩʧʠʥʦʚ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʪʘʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚʘ ʦʙʲʝʢʪʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʤʫ ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʥʠʭ ʬʠʟʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠ ʢʘʢ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, 

ʢ ʠʟʤʝʥʝʥʠʶ  ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ  ʉʉʇ ʄʆ. 

ʀʪʘʢ, ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ  ï ʵʪʦ ʪʦʨʩʠʦʥʥʳʝ ʬʘʥʪʦʤʳ 

ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʠʦʙʨʝʪʝʥʥʫʶ ʉʦʙʩʪʚʝʥʥʳʤʠ ʩʧʠʥʦʚʳʤʠ 

ʧʦʣʷʤʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ.   

 

2.9. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʌʉʉʇ ʄʆ 

 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʊʌʌɺ ʠ ʌʉʉ ʄʆ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʝʥʝʤ  ʞʠʟʥʠ 

ʠʭ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʦ ʝʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ï ʝʛʦ ʩʪʨʫʢʪʫʨʳ, ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʚʝʱʝʩʪʚʘ ʠ ʪʦʧʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʦʪ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʝʛʦ ʩʧʠʥʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʉʉʇ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʩ ʉʉʇ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʠ ʩʤʝʥʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠʣʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʌʉʉʇ ʄʆ ʧʨʝʢʨʘʱʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ; ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ 

ʌʉʉʇ ʄʆ ʠ ʊʌʌɺ. 

ʂʘʞʜʦʝ ʥʦʚʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠʟʤʝʥʷʝʪ 

ʩʦʩʪʦʷʥʠʝ ʩʧʠʥʦʚ  ʌʉʉʇ ʄʆ.  ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʬʘʥʪʦʤʘ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʧʨʝʢʨʘʱʝʥʠʶ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʭʨʘʥʝʥʠʝ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʌʉʉʇ, ʧʨʠʚʷʟʘʥʥʦʡ  ʢ ʤʘʪʝʨʠʘʣʴʥʦʤʫ ʦʙʲʝʢʪʫ. ʇʨʠ  ʩʣʝʜʫʶʱʝʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʚʦʟʥʠʢʘʝʪ ʥʦʚʳʡ ʌʉʉʇ ʵʪʦʛʦ ʞʝ ʦʙʲʝʢʪʘ, ʩʦʜʝʨʞʘʱʠʡ ʩʦʭʨʘʥʠʚʰʠʡʩʷ 

ʩʪʨʫʢʪʫʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʠ ʚʥʦʚʴ ʚʦʟʥʠʢʰʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ.  ʇʦʥʷʪʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʝʛʦ ʌʉʉʇ 

ʪʘʢʞʝ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʌʉʉʇ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʦʚʦʛʦ ʩ ʠʟʤʝʥʸʥʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ. 

ɼʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʥʝʧʨʝʨʳʚʥʦ ʤʝʥʷʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʭʘʨʘʢʪʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʩʤʝʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʌʉʉʇ ʠ ʊʌʌɺ, ʧʦʜʦʙʥʦ 

ʩʤʝʥʷʶʱʠʤ ʜʨʫʛ ʜʨʫʛʘ ʢʠʥʦʢʘʜʨʘʤ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ "ʢʘʜʨʘ" ï ʌʉʉʇ ʠ 

ʊʌʌɺ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʥʝʧʨʝʨʳʚʥʳʤ ʦʙʤʝʥʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʚʩʸ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ï ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ, ʞʠʚʦʛʦ ʠʣʠ 

ʤʸʨʪʚʦʛʦ. 

 

3. ʄʝʭʘʥʠʟʤʳ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ 

 

3.1. ɹʠʦʢʦʤʧʴʶʪʝʨ ʩʦʟʥʘʥʠʷ 
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ʌʫʥʢʮʠʶ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚʳʧʦʣʥʷʝʪ ɹʠʦʢʦʤʧʴʶʪʝʨ ʩʦʟʥʘʥʠʷ 

(ɹʂʉ) ï ʥʝʢʦʝ ʤʘʪʝʨʠʘʣʴʥʦʝ "ʫʩʪʨʦʡʩʪʚʦ", 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, ɹʂʉ ʦʭʚʘʪʳʚʘʝʪ 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʤʦʟʛʘ. ɺ ʥʠʭ 

ʧʦʩʪʫʧʘʶʱʘʷ ʘʬʬʝʨʝʥʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʫʯʘʩʪʠʠ ʨʝʪʠʢʫʣʷʨʥʦʡ ʬʦʨʤʘʮʠʠ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʂ ʩʪʨʫʢʪʫʨʘʤ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ, ʦʪʥʦʩʷʪʩʷ 

ʢʦʤʧʦʥʝʥʪʳ ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ï ʮʝʥʪʨʳ ʙʦʣʠ ʠ ʫʜʦʚʦʣʴʩʪʚʠʷ, ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʡ 

ʨʝʛʫʣʷʮʠʠ, ʞʘʞʜʳ, ʛʦʣʦʜʘ ʠ ʥʘʩʳʱʝʥʠʷ, ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ. ʇʦʷʩʥʘʷ 

ʠʟʚʠʣʠʥʘ ʠ ʤʠʥʜʘʣʠʥʘ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʤʦʮʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʷ 

ʧʨʠʦʙʨʝʪʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʦʢʨʘʩʢʫ), ʣʠʤʙʠʯʝʩʢʠʝ ʷʜʨʘ ʪʘʣʘʤʫʩʘ ʠ ʛʠʧʦʢʘʤʧ ʫʯʘʩʪʚʫʶʪ ʚ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʘʤʷʪʠ ʠ ʦʙʫʯʝʥʠʷ.  

ʅʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ ɹʂʉ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʭʘʥʠʟʤʦʤ ʧʦʜʩʦʟʥʘʥʠ ̫ ï  "ʇʨʦʮʝʩʩʦʨʦʤ", 

ʦʙʨʘʟʦʚʘʥʥʳʤ ʉʦʙʩʪʚʝʥʥʳʤʠ ʩʧʠʥʦʚʳʤʠ  ʧʦʣʷʤʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ,  

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʈʘʙʦʪʘ ʇʨʦʮʝʩʩʦʨʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʉʉʇ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʢʦʨʳ ïʩʘʪʝʣʣʠʪʥʳʭ  ʛʣʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ,  ʚʭʦʜʷʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʩʠʩʪʝʤ ʚ ʉʉʇ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʠʢʦʛʜʘ ʥʝ ʧʨʝʢʨʘʱʘʝʪʩʷ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʥʘ ʢʣʝʪʦʯʥʦʤ 

ʫʨʦʚʥʝ ɹʂʉ ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ ʢʣʝʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʧʨʝʢʨʘʱʝʥʠʷ 

ʚʩʝʭ ʬʫʥʢʮʠʡ ʎʅʉ.  

ɺ ɹʂʉ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʢʘʥʘʣʘʤ  ʧʦʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ, ʨʘʟʣʠʯʥʘʷ ʧʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʶ, ʥʘʟʥʘʯʝʥʠʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ  ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ:  

- ʅʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ʦʪ ʨʝʮʝʧʪʦʨʦʚ ʩʝʥʩʦʨʥʳʭ ʟʦʥ ʘʥʘʣʠʟʘʪʦʨʦʚ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʨʝʮʝʧʪʦʨʦʚ ʚ ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʩʪʫʧʘʝʪ  ʘʬʬʝʨʝʥʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʪʦʙʨʘʞʘʶʱʘʷ 

ʩʦʩʪʦʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ; 

- ʅʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ ʚ ʇʨʦʮʝʩʩʦʨ ʧʦʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ; 

- ʀʟ  ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ɹʂʉ, ʚʭʦʜʷʱʠʭ ʚ ʥʠʞʥʠʝ ʦʪʜʝʣʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʢʦʨʫ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʥʘ ʧʦʣʝʚʦʡ ʫʨʦʚʝʥʴ ʚ "ʇʨʦʮʝʩʩʦʨ" ʧʦʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠʥʜʠʚʠʜʘ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʫʧʨʘʚʣʷʶʱʘʷ ʧʨʦʮʝʩʩʘʤʠ ʦʪʙʦʨʘ, 

ʦʙʨʘʙʦʪʢʠ, ʠ ʦʮʝʥʢʠ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʧʦ ʧʝʨʚʳʤ ʜʚʫʤ ʢʘʥʘʣʘʤ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠʟ "ʘʨʭʠʚʦʚ" ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, ʥʝʦʙʭʦʜʠʤʘ  ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʆʮʝʥʢʘ ʟʥʘʯʠʤʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʙʦʨ ʧʨʠʦʨʠʪʝʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʤʝʞʫʨʦʚʥʝʚʳʭ 

ʧʝʨʝʥʦʩʦʚ ʠ ʝʸ ʧʦʚʪʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ.  

 

3.2. ʈʦʣʴ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ - ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʇʨʦʮʝʩʩʦʨʘ 

 

ʉʦʛʣʘʩʥʦ ʧ.2.6, ʚʩʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ  ʥʝʨʚʥʳʝ ʠ 

ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʙʣʘʜʘʶʪ ʉʦʙʩʪʚʝʥʥʳʤʠ ʩʧʠʥʦʚʳʤʠ ʧʦʣʷʤʠ, 

ʥʝʩʫʱʠʤʠ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʩʪʨʫʢʪʫʨʝ, ʪʦʧʦʣʦʛʠʠ,  ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʚʝʱʝʩʪʚʘ  ʠ 

ʩʦʩʪʦʷʥʠʠ ʩʧʠʥʦʚ.  

ʉʦʩʪʦʷʥʠʝ ʉʉʇ ʥʝʨʚʥʳʭ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʝ ʦʩʪʘʸʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ ʚʦ ʚʨʝʤʝʥʠ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʢʠ, ʚʥʦʚʴ ʚʦʟʥʠʢʰʠʡ ʬʘʥʪʦʤ ʝʸ 

ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ (ʌʉʉʇ) ʠʥʜʫʮʠʨʫʝʪ ʚ ʌʠʟʠʯʝʩʢʦʤ ɺʘʢʫʫʤʝ ʥʦʚʳʡ 

ʪʦʨʩʠʦʥʥʳʡ ʬʘʥʪʦʤ (ʊʌʌɺ), ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ  ʣʠʰʴ ʜʦ 

ʦʯʝʨʝʜʥʦʛʦ  ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʢʠ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʷʚʣʷʶʪʩʷ 

ʛʝʥʝʨʘʪʦʨʘʤʠ ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ï ʬʘʥʪʦʤʦʚ ʊʌʌɺ.  

ʌʝʥʦʤʝʥ ʧʘʤʷʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ. ʄʝʭʘʥʠʟʤ  ʧʘʤʷʪʠ 

ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ. ɽʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʩʚʦʡʩʪʚʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʩʦʭʨʘʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʜʦʣʛʦ ʚʦ ʚʨʝʤʝʥʠ ʚ ʚʠʜʝ 
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ʬʘʥʪʦʤʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʩʚʠʜʝʪʝʣʴʩʪʚʘ  ʪʦʛʦ, ʯʪʦ  ʊʌʌɺ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʩʦʭʨʘʥʷʪʴ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦ ʜʦʣʛʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʝ ʩʧʠʥʦʚʦʡ ʩʠʩʪʝʤʳ ʫʞʝ ʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʕʪʦ, ʚʦʟʤʦʞʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʟʘʪʷʥʫʚʰʠʤʩʷ ʧʨʦʮʝʩʩʦʤ ʜʝʛʨʘʜʘʮʠʠ 

ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʛʘʩʘʥʠʷ ʝʛʦ ʉʦʙʩʪʚʝʥʥʦʛʦ 

ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ. 

 

3.3. ʄʝʞʫʨʦʚʥʝʚʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ  ʠ ʩʪʨʫʢʪʫʨ ɹʂʉ 

 

ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʩʪʨʫʢʪʫʨ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʣʝʪʦʯʥʦʤʫ ʠ ʧʦʣʝʚʦʤʫ ʫʨʦʚʥʷʤ ɹʂʉ, 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʸʤ ʫʩʣʦʚʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ï ʩʫʙʩʪʨʘʪʦʚ ʢʦʨʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ: ʢʣʝʪʦʯʥʳʡ (ʥʝʡʨʦʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ) ʠ ʛʨʫʧʧʳ ʛʣʠʘʣʴʥʳʭ  ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʵʪʠʭ ʥʝʡʨʦʥʦʚ. 

ʆʧʨʝʜʝʣʠʤ ʠʭ ʪʦʧʦʣʦʛʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. 

ʅʝʡʨʦʥʳ ʢʦʤʧʣʝʢʩʦʚ ʠ ʧʦ ʪʦʧʦʣʦʛʠʯʝʩʢʦʤʫ ʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʘʤ 

ʧʨʠʥʘʜʣʝʞʘʪ ʢʣʝʪʦʯʥʦʤʫ ʫʨʦʚʥʶ ɹʂʉ ï ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ.  

ɻʣʠʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʧʣʝʢʩʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʣʝʚʦʤʫ ʫʨʦʚʥʶ ɹʂʉ ï ʢ ʇʨʦʮʝʩʩʦʨʫ, ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʝʛʦ 

ʢʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʫʪʠ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʇʨʦʮʝʩʩʦʨ ʧʦ 

ʧʦʣʝʚʦʤʫ ʢʘʥʘʣʫ, ʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʢʦʨʫ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʠʟ ʥʠʞʥʠʭ 

ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʭʦʜʷʪʩʷ  ʥʘ  ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʈʘʙʦʪʘ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʦ ʧʦʣʝʚʦʤʫ ʢʘʥʘʣʫ, ʠ ʦʪ ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʚʭʦʜʷʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʩʠʩʪʝʤ ʚ ʉʉʇ ʇʨʦʮʝʩʩʦʨʘ. ʊʘʢʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʷʚʣʷʶʪʩʷ ʛʨʫʧʧʳ 

ʩʘʪʝʣʣʠʪʥʳʭ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʡ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʪʨʫʢʪʫʨʳ ʢʣʝʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʧʦʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʧʘʤʷʪʠ ʧʦʩʪʦʷʥʥʦ ʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

 

3.4. ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʥʝʡʨʦʛʣʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ 

 

ʅʝʨʚʥʘʷ ʢʣʝʪʢʘ ʢʘʞʜʦʛʦ ʥʝʡʨʦʛʣʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʘ 

ʢʦʪʦʨʫʶ ʚ ʚʠʜʝ ʢʦʨʦʪʢʠʭ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ (ʧʦʪʝʥʮʠʘʣʦʚ ʜʝʡʩʪʚʠʷ)  ʧʦʩʪʫʧʘʝʪ 

ʠʥʬʦʨʤʘʮʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʦʢʨʫʞʘʶʱʝʡ ʝʝ ʛʨʫʧʧʦʡ ʩʘʪʝʣʣʠʪʥʳʭ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ.  

ʅʝʡʨʦʥʳ ʠ ʦʢʨʫʞʘʶʱʘʷ ʠʭ ʛʨʫʧʧʘ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʦʙʨʘʟʫʶʪ 

ʥʝʡʨʦʛʣʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʥʘʜʝʣʝʥʥʳʝ ʨʷʜʦʤ ʬʫʥʢʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ɹʂʉ ʥʘ ʢʣʝʪʦʯʥʦʤ ʠ ʧʦʣʝʚʦʤ ʫʨʦʚʥʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʘʢ ʝʜʠʥʦʛʦ 

ʮʝʣʦʛʦ.  

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʥʝʡʨʦʛʣʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: 

- ʧʝʨʝʢʦʜʠʨʦʚʘʥʠʝ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʤʧʫʣʴʩʥʦ-ʯʘʩʪʦʪʥʦʛʦ ʢʦʜʘ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʝʝ ʦʙʨʘʙʦʪʢʝ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ, ʚ ʘʤʧʣʠʪʫʜʥʦ-ʚʨʝʤʝʥʥ·ʡ 

(ʘʥʘʣʦʛʦʚʳʡ) ʢʦʜ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ;   

- ʫʯʘʩʪʠʝ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ (ʇʨʦʮʝʩʩʦʨʘ), 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʝ ʩʚʝʨʭʙʳʩʪʨʫʶ ʦʙʨʘʙʦʪʢʫ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʸʤʘ ʠʥʬʦʨʤʘʮʠʠ; 

- ʨʝʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʦʤʦʜʦʚʦʡ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʭʦʜʷʱʝʡ ʦʪ 

ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠ ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʩʝʥʩʦʨʥʳʝ ʦʙʣʘʩʪʠ ʨʘʟʣʠʯʥʳʭ ʘʥʘʣʠʟʘʪʦʨʦʚ ʢʦʨʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʥʳʤ ʨʘʟʙʨʦʩʦʤ (ʥʘʧʨʠʤʝʨ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʚʩʧʳʰʢʠ ʦʜʠʥʦʯʥʦʛʦ ʚʳʩʪʨʝʣʘ ʠ ʟʘʧʘʟʜʳʚʘʶʱʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʝ ʟʚʫʢʘ). 

ʆʙʦʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʥʝʡʨʦʛʣʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʠʭ ʨʘʙʦʪʝ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ 

ʦʪʚʝʜʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ʊʘʢ, ʧʨʠ ʧʝʨʝʥʦʩʝ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʢʣʝʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʥʘ ʧʦʣʝʚʦʡ, ʥʝʡʨʦʥ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʜʦʥʦʨʦʤ ï ʧʦʩʪʘʚʱʠʢʦʤ 
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ʠʥʬʦʨʤʘʮʠʠ ʛʣʠʘʣʴʥʳʤ ʢʣʝʪʢʘʤ, ʚʭʦʜʷʱʠʤ ʚ ʩʘʪʝʣʣʠʪʥʳʝ ʛʨʫʧʧʳ. ʇʨʠ ʦʙʨʘʪʥʦʤ ʧʝʨʝʥʦʩʝ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʣʝʚʦʛʦ ʥʘ ʢʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʛʣʠʘʣʴʥʳʝ ʩʘʪʝʣʣʠʪʳ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ 

ʨʝʛʫʣʷʪʦʨʘ ʥʝʡʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

ʀ, ʥʘʢʦʥʝʮ, ʉʦʙʩʪʚʝʥʥʳʝ ʩʧʠʥʦʚʳʝ ʧʦʣʷ ʛʨʫʧʧ ʩʘʪʝʣʣʠʪʥʦʡ ʛʣʠʠ, ʷʚʣʷʶʱʠʝʩʷ 

ʧʦʜʩʠʩʪʝʤʘʤʠ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ,  ʠʛʨʘʶʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʤʝʭʘʥʠʟʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʪʦʨʩʠʦʥʥʳʤʠ ʧʦʣʷʤʠ  

ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ "ʘʨʭʠʚʦʚ" ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʘʤʷʪʠ. 

ʉʦʙʩʪʚʝʥʥʦʝ ʩʧʠʥʦʚʦʝ ʧʦʣʝ ʛʨʫʧʧʳ ʩʘʪʝʣʣʠʪʥʳʭ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʙʦʪʝ 

ʇʨʦʮʝʩʩʦʨʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʩʠʩʪʝʤʳ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʇʨʦʮʝʩʩʦʨʘ. ʀʟ ʵʪʦʛʦ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʢʠʡ ʦʙʨʘʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʦʪʦʙʨʘʞʝʥʥʳʡ ʚ ʪʦʧʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʚʠʜʝ ʤʦʟʘʠʢʠ ʚʦʟʙʫʞʜʝʥʥʳʭ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʦʣʝʚʦʤ  

ʧʨʦʩʪʨʘʥʩʪʚʝ ʇʨʦʮʝʩʩʦʨʘ ʘʜʝʢʚʘʪʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ "ʤʦʟʘʠʢʦʡ" ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ 

ʧʦʣʝʡ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ. 

ʇʨʠ ʨʘʩʩʪʦʷʥʠʷʭ, ʩʦʠʟʤʝʨʠʤʳʭ ʩ ʨʘʟʤʝʨʘʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʧʠʥ-ʩʧʠʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʛʣʠʘʣʴʥʳʭ ʛʨʫʧʧ ʩʘʪʝʣʣʠʪʥʳʭ ʢʣʝʪʦʢ 

ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʨʷʜʦʤ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʛʣʠʘʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ ʚʩʝʛʜʘ ʨʘʚʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ 

ʥʘʠʙʦʣʝʝ ʫʜʘʣʸʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʛʣʠʘʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ. 

 

3.5. ʄʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʨʫʢʪʫʨ ʥʝʡʨʦʛʣʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʧʝʨʝʥʦʩʝ 

ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʦʣʝʚʦʡ ʫʨʦʚʝʥʴ 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʛʣʠʘʣʴʥʦʡ ʢʣʝʪʢʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʣʝʪʢʝ ʠʦʥʦʚ ʢʘʣʠʷ, 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʝʣʠʯʠʥʦʡ ʨʘʚʥʦʚʝʩʥʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ï ʬʫʥʢʮʠʝʡ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʠʦʥʦʚ ʢʘʣʠʷ ʚ ʮʠʪʦʧʣʘʟʤʝ [K
+
ʚʥ. ʛʣ.] ʠ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʡ ʩʨʝʜʝ [K

+
ʚʥʝʢʣ. ʩʨ.]. ʀʟʤʝʥʝʥʠʝ [K

+
ʚʥ. ʛʣ.] ʚ 

ʮʠʪʦʧʣʘʟʤʝ ʧʨʠʚʦʜʠʪ ʢ ʘʜʝʢʚʘʪʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʁɦ ʝʡ ʉʉʇ ʛʣʠʘʣʴʥʦʡ 

ʢʣʝʪʢʠ ʠ ʩʪʝʧʝʥʠ ʧʦʣʷʨʠʟʘʮʠʠ ʝʸ  ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ: ʩʥʠʞʝʥʠʝ ʚ ʢʣʝʪʢʝ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʦʥʦʚ  ʂ
+
 ʧʨʠʚʦʜʠʪ ʢ ʝʸ  ʧʦʣʷʨʠʟʘʮʠʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʤʝʞʜʫ 

ʥʠʤʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ "ʱʝʣʝʚʳʭ ʢʦʥʪʘʢʪʦʚ", ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʩʚʦʙʦʜʥʦʝ ʤʝʞʢʣʝʪʦʯʥʦʝ  

ʧʝʨʝʤʝʱʝʥʠʝ ʠʦʥʦʚ K
+
 ʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʚʝʣʠʯʠʥʳ [K

+
ʚʥ. ʛʣ.] ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦ ʚʩʝʭ ʢʣʝʪʢʘʭ 

ʛʨʫʧʧʳ ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʠʷ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ. ʅʘʣʠʯʠʝ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʫʶ ʧʦ ʚʝʣʠʯʠʥʝ ʜʝʧʦʣʷʨʠʟʘʮʠʶ ʤʝʤʙʨʘʥ ʠ ʨʘʚʥʳʝ ʟʥʘʯʝʥʠʷ ʤʝʤʙʨʘʥʥʳʭ 

ʧʦʪʝʥʮʠʘʣʦʚ ʚʦ ʚʩʝʡ ʛʨʫʧʧʝ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ.  

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ ʧ.3.4, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʥʝʡʨʦʛʣʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʷʚʣʷʝʪʩʷ ʢʦʜʠʨʦʚʘʥʠʝ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ 

ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʚʠʜʝ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 1,5 ʤʩ, ʚ 

ʧʦʪʝʥʮʠʘʣ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ (ʜʦ ʩʦʪʝʥ ʩʝʢʫʥʜ) ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ. ʂʘʢ ʧʨʦʠʩʭʦʜʠʪ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ 4-5 ʧʦʨʷʜʢʦʚ 1,5-

ʤʠʣʣʠʩʝʢʫʥʜʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ ʚ ʤʠʥʫʪʥʳʡ 

ʠʥʪʝʨʚʘʣ ʨʝʘʢʮʠʠ ʛʨʫʧʧʳ ʩʘʪʝʣʣʠʪʥʳʭ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʦʪʚʝʪ ʥʘ ʝʛʦ 

ʧʦʩʪʫʧʣʝʥʠʝ? 

ʄʝʭʘʥʠʟʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ. ʇʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʠʥʘʧʪʠʯʝʩʢʠʡ ʚʭʦʜ ʥʝʡʨʦʥʘ, ʦʥ ʚʦʟʙʫʞʜʘʝʪʩʷ. 

ʇʨʠ ʵʪʦʤ ʠʟ ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʥʝʡʨʦʥ ʧʦʩʪʫʧʘʶʪ ʠʦʥʳ Na
+
, ʘ ʠʟ ʢʣʝʪʢʠ ʚ 

ʤʝʞʢʣʝʪʦʯʥʫʶ ʩʨʝʜʫ ʚʳʭʦʜʷʪ ʠʦʥʳ ʂ
+
.      

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʦʩʪʦʤ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʡ ʩʨʝʜʝ ʢʦʥʮʝʥʪʨʘʮʠʠ [K
+
ʚʥʝʢʣ. ʩʨ.], ʚʦʟʨʘʩʪʘʝʪ 

ʛʨʘʜʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ [ʂ
+
ʚʥ. ʛʣ.] ʚ 

ʩʘʪʝʣʣʠʪʥʳʭ ʢʣʝʪʢʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʙʳʪʦʯʥʳʝ ʠʦʥʳ ʂ
+
ʥ  ʧʦ ʛʨʘʜʠʝʥʪʫ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʦʩʪʫʧʘʶʪ ʠʟ ʤʝʞʢʣʝʪʦʯʥʦʡ ʩʨʝʜʳ ʚ ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ 

ʢʦʥʮʝʥʪʨʘʮʠʠ [ʂ
+
ʚʥʫʪʨ. ʛʣ.] ʠ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʠʭ ʤʝʤʙʨʘʥ ʚʦ ʚʩʝʭ ʢʣʝʪʢʘʭ ʩʘʪʝʣʣʠʪʥʦʡ ʛʨʫʧʧʳ 
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(ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʨʘʚʥʦʚʝʩʥʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʥʘʧʨʠʤʝʨ, ʦʪ ʟʥʘʯʝʥʠʷ -100 ʤɺ ʜʦ 

ʥʝʢʦʪʦʨʦʛʦ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ  -85 ʤɺ).  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʟʤʝʥʝʥʥʦʛʦ (ʜʝʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ) ʩʦʩʪʦʷʥʠʷ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ  

ʢʘʞʜʦʡ ʩʘʪʝʣʣʠʪʥʦʡ ʛʨʫʧʧʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʷʤʠ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ï ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʠ ʧʦʣʷʨʠʟʘʮʠʠ  ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʢʦʨʦʩʪʝʡ  ʧʦʩʪʫʧʣʝʥʠʷ [K
+
ʚʥʝʢʣ. ʩʨ.]   ʚ ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʠ ʦʙʨʘʪʥʦʛʦ ʚʳʭʦʜʘ ʠʦʥʦʚ ʂ

+ 
ʠʟ  

ʢʣʝʪʦʢ. ʆʩʦʙʦ ʧʦʜʯʝʨʢʥʸʤ, ʯʪʦ ʪʘʢʦʡ ʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʠ ʜʣʠʪʩʷ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ 

ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʢʦʨʳ. 

 

3.6. ɺʨʝʤʷ ʞʠʟʥʠ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ 

 

 ʉʦʙʩʪʚʝʥʥʳʝ ʩʧʠʥʦʚʳʝ ʧʦʣʷ ʚʩʝʭ ʧʦʜʩʠʩʪʝʤ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʢʦʨʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʝʪʝʨʧʝʚʘʶʪ ʥʝʧʨʝʨʳʚʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʭ ʩʧʠʥ-ʩʧʠʥʦʚʳʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʠ ʥʝʧʨʝʨʳʚʥʦ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʇʨʦʮʝʩʩʳ ʧʦʣʷʨʠʟʘʮʠʠ ʠ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʛʨʫʧʧʳ ʛʣʠʘʣʴʥʳʭ ʩʘʪʝʣʣʠʪʦʚ, ʚ ʢʘʞʜʳʡ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʘ. ʀʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʪʦʢʘ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʯʘʩʪʦʪʳ ʩʣʝʜʦʚʘʥʠʷ ʥʝʨʚʥʳʭ 

ʠʤʧʫʣʴʩʦʚ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʩʝʨʠʡ ʠʤʧʫʣʴʩʦʚ, ʯʘʩʪʦʪʳ ʠʭ ʩʣʝʜʦʚʘʥʠʷ), ʧʦʩʪʫʧʘʶʱʝʡ ʚ 

ʜʘʥʥʳʡ ʥʝʡʨʦʛʣʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʠʟ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʠʟ ʌʠʟʠʯʝʩʢʦʛʦ  

ɺʘʢʫʫʤʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʘʨʭʠʚʦʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʩ ʢʣʝʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ɹʂʉ; 

ʙ. ʆʪ ʧʨʦʪʝʢʘʶʱʝʛʦ ʚ ʜʘʥʥʦʡ ʩʘʪʝʣʣʠʪʥʦʡ ʛʨʫʧʧʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʨʦʮʝʩʩʘ ʧʦʣʷʨʠʟʘʮʠʠ; 

ʚ. ʉʦʩʪʦʷʥʠʷ  ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʤʝʤʙʨʘʥ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʘʞʜʦʡ 

ʩʘʪʝʣʣʠʪʥʦʡ ʛʨʫʧʧʳ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ ʩʦʪʝʥ ʩʝʢʫʥʜ (ʩʤ. ʥʠʞʝ, ɻʣ. 4). 

ʉ  ʫʯʝʪʦʤ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤʫ ʚʳʚʦʜʫ: 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʥʝʩʠʥʭʨʦʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʩʝʤ, 

ʠʣʠ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʢʘʥʘʣʫ, ʤʝʤʙʨʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʩʘʪʝʣʣʠʪʥʳʭ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʦʨʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʠʢʦʛʜʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʜʦʩʪʠʛʘʶʪ ʩʚʦʠʭ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ. ɻʣʠʘʣʴʥʳʝ 

ʢʣʝʪʢʠ ʚ ʛʨʫʧʧʘʭ  ʨʘʟʣʠʯʥʳʭ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ  ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʠ ʧʦʣʷʨʠʟʘʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɹʂʉ.   

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ: ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ  ʇʨʦʮʝʩʩʦʨʘ 

(ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ) ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʜʠʚʠʜʘ ʜʦ ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʜʦʩʪʠʞʝʥʠʷ ʛʨʘʥʠʯʥʦʛʦ (ʢʨʠʪʠʯʝʩʢʦʛʦ) ʟʥʘʯʝʥʠʷ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʤʝʤʙʨʘʥ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʩʘʪʝʣʣʠʪʦʚ  ʚʩʝʭ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʉʦʙʩʪʚʝʥʥʦʝ ʩʧʠʥʦʚʦʝ ʧʦʣʝ ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ  (ʇʨʦʮʝʩʩʦʨʘ) ʥʘʭʦʜʠʪʩʷ  ʚ 

ʢʘʞʜʳʡ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ  ʩʦʩʪʦʷʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ: 

ʘ. ʩʧʠʥ-ʩʧʠʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ ʛʨʫʧʧ ʩʘʪʝʣʣʠʪʥʳʭ 

ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ,  

ʘ ʪʘʢʞʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ:  

ʙ. ʜʝʧʦʣʷʨʠʟʘʮʠʠ  ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ  ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ʚ. ʧʦʣʷʨʠʟʘʮʠʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʳʭʦʜʦʤ ʧʦ ʛʨʘʜʠʝʥʪʫ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʂ
+
ʚʥ. ʛʣ  ʠʟ ʢʣʝʪʢʠ.  

 

4. ʄʝʭʘʥʠʟʤʳ ʧʘʤʷʪʠ 
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ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʩʠʥʘʧʪʠʯʝʩʢʠʡ ʚʭʦʜ ʥʝʡʨʦʥʘ ʦʜʥʦʛʦ ʠʟ 

ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʩʪʫʧʠʣ ʦʜʠʥʦʯʥʳʡ ʩʪʠʤʫʣ. ʕʪʦ ʜʦʣʞʥʦ 

ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʠʦʥʦʚ ʂ
+
ʚʥ. ʛʣ ʚ ʛʨʫʧʧʝ ʩʘʪʝʣʣʠʪʥʳʭ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʠʭ ʤʝʤʙʨʘʥ ʩ ʫʨʦʚʥʷ, ʥʘʧʨʠʤʝʨ, -100 ʤɺ 

ʜʦ ʫʨʦʚʥʷ -80 ʤɺ, ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʨʝʧʦʣʷʨʠʟʘʮʠʠ ï ʚʳʭʦʜʫ ʠʦʥʦʚ ʂ
+
 ʠʟ ʢʣʝʪʦʢ-

ʩʘʪʝʣʣʠʪʦʚ. ʇʨʦʮʝʩʩ ʨʝʧʦʣʷʨʠʟʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʜʠʝʥʪʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʦʥʦʚ ʢʘʣʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʥʝʢʣʝʪʦʯʥʦʡ.  

ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʜʘʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʉʇʇ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠʚʝʜʝʪ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʩʦʩʪʦʷʥʠʡ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʝʛʦ ʧʦʜʩʠʩʪʝʤ. ʀʟʤʝʥʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʧʠʥ-

ʩʧʠʥʦʚʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʚʩʝʭ ʧʦʜʩʠʩʪʝʤ ʢʦʨʳ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʚʝʜʫʪ ʢ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥ ʤʝʤʙʨʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʩʘʪʝʣʣʠʪʥʳʭ ʢʣʝʪʦʢ 

ʢʦʨʳ, ʯʪʦ ʦʙʫʩʣʦʚʠʪ ʠʟʤʝʥʝʥʠʝ ʚ ʥʠʭ ʧʨʦʮʝʩʩʦʚ ʜʝʧʦʣʷʨʠʟʘʮʠʠ-ʧʦʣʷʨʠʟʘʮʠʠ. 

ʉʢʘʟʘʥʥʳʤ ʦʙʲʷʩʥʷʝʪʩʷ ʢʘʞʫʱʠʡʩʷ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ ʧʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʤʷʪʠ ï 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʠ ʵʥʛʨʘʤʤʳ ʧʦ ʚʩʝʡ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʠʥʷʪʳʡ ʩʝʛʦʜʥʷ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʛʦ. ɺʩʧʦʤʥʠʤ ʃʝʰʣʠ: "ʧʘʤʷʪʠ ʥʠʛʜʝ ʥʝʪ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʘ ʚʩʶʜʫ". ɺ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʩʣʝʜʳ ʧʘʤʷʪʠ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʝʚʦʡ 

ʵʥʛʨʘʤʤʳ ʩ ʫʯʘʩʪʠʝʤ ʉʉʇ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ.  

ʇʦʣʝʚʘʷ ʵʥʛʨʘʤʤʘ ï ʵʪʦ ʤʛʥʦʚʝʥʥʦʝ ʦʪʨʘʞʝʥʠʝ ʩʦʭʨʘʥʸʥʥʦʛʦ ʚ ʧʘʤʷʪʠ  

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ  ʧʦ ʩʦʩʪʦʷʥʠʷʤ ʚʩʝʭ ʝʛʦ ʧʦʜʩʠʩʪʝʤ (ʧʦ ʩʦʩʪʦʷʥʠʷʤ ʉʦʙʩʪʚʝʥʥʳʭ 

ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ ʚʩʝʭ ʛʨʫʧʧ ʛʣʠʘʣʴʥʳʭ ʩʘʪʝʣʣʠʪʦʚ, ʘʜʝʢʚʘʪʥʳʤ ʧʦʩʪʫʧʠʚʰʝʡ ʚ ʥʠʭ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ). 

"ɺʩʶʜʫ" ʧʦ ʃʝʰʣʠ (ʩʤ. ʧ.1.1) ï ʵʪʦ ʦʪʨʘʞʝʥʠʝ ʧʦʣʝʚʦʡ ʵʥʛʨʘʤʤʳ ʥʘ ʢʣʝʪʦʯʥʦʤ 

ʫʨʦʚʥʝ ï ʚ "ʥʘʜʚʦʜʥʦʡ" ʯʘʩʪʠ ʘʡʩʙʝʨʛʘ. ʊʨʘʥʩʣʷʮʠʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʚʳʭ 

ʵʥʛʨʘʤʤ ʥʘ ʢʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ 

ʵʥʛʨʘʤʤ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʘʤʥʝʟʠʡʥʳʤ ʰʦʢʦʤ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʝ ʩʧʦʥʪʘʥʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. ʇʦʣʝʚʘʷ ʵʥʛʨʘʤʤʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʥʠʯʪʦʞʝʥʘ ʣʶʙʦʡ ʧʦʩʣʝʜʫʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʩʢʦʣʴʢʫ ʝʝ ʧʦʷʚʣʝʥʠʝ ʚ ʚʠʜʝ "ʵʭʘ" ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʜʦʣʛʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʬʘʥʪʦʤʦʤ ʧʦʣʝʚʦʡ ʵʥʛʨʘʤʤʳ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʌʠʟʠʯʝʩʢʦʤ ɺʘʢʫʫʤʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʩʘʤʦʡ 

ʧʦʣʝʚʦʡ ʵʥʛʨʘʤʤʦʡ.  

ʃʶʙʦʡ ʧʨʦʮʝʩʩ, ʧʦʜʦʙʥʦ ʢʘʜʨʘʤ ʢʠʥʦʢʘʨʪʠʥʳ, ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʦʜʩʦʟʥʘʥʠʷ ʚ 

ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ n ʩʣʝʜʫʶʱʠʭ ʥʝʧʨʝʨʳʚʥʦ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʬʘʥʪʦʤʦʚ ʧʦʣʝʚʳʭ 

ʵʥʛʨʘʤʤ ʕ1, ʕ2, é ʕn-1, ʕn, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʥʝʩʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʛʥʦʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ t1, t2, ... tn-1, tn, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʣʝʚʳʭ ʵʥʛʨʘʤʤ (ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʩʦʩʪʦʷʥʠʡ 

ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʥʦʩʘ ʘʬʬʝʨʝʥʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʢʣʝʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʥʘ ʧʦʣʝʚʦʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʩ ʫʯʝʪʦʤ 

ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ ʥʝʡʨʦʥʘ, ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʦʜʠʨʦʚʘʥʥʦʡ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʝʩʷʪʢʠ ʠ 

ʜʘʞʝ ʩʦʪʥʠ ʤʠʣʣʠʩʝʢʫʥʜ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʣʝʚʦʡ ʵʥʛʨʘʤʤʳ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʘʬʬʝʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʠʚʰʝʡ ʚ ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ 

ʝʝ ʤʦʜʘʣʴʥʦʩʪʴʶ.  

ɺ ʩʣʫʯʘʝ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʩʠʥʘʧʪʠʯʝʩʢʠʡ ʚʭʦʜ ʥʝʡʨʦʛʣʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʜʠʥʦʯʥʳʤ 

ʩʪʠʤʫʣʦʤ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʝʨʠʦʜʘ ʜʝʧʦʣʷʨʠʟʘʮʠʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʭʦʜʘ ʠʦʥʦʚ 

ʂ
+
ʚʥʫʪʨ..ʛʣ. ʚ ʤʝʞʢʣʝʪʦʯʥʫʶ ʩʨʝʜʫ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʧʦʣʷʨʠʟʘʮʠʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʩʘʪʝʣʣʠʪʥʦʡ ʛʨʫʧʧʳ) ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 10 ʩ (ʈʠʩ. 2ʘ). 

ʊʨʠ ʩʪʠʤʫʣʘ, ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʩ ʯʘʩʪʦʪʦʡ 1/ʩ, ʧʨʠʚʦʜʷʪ ʢ ʩʫʤʤʘʮʠʠ ʵʬʬʝʢʪʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʝʧʦʣʷʨʠʟʘʮʠʠ ʜʦ 150 ʩ (ʈʠʩ. 

2ʙ).  



 63 

ʆʜʠʥʦʯʥʘʷ ʩʝʨʠʷ ʩ ʯʘʩʪʦʪʦʡ ʧʦʚʪʦʨʝʥʠʷ 5 ʠʤʧ/ʩʝʢ ʜʦʚʦʜʠʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʨʝʧʦʣʷʨʠʟʘʮʠʠ ʜʦ 1,5-ʤʠʥʫʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠ ʙʦʣʝʝ (ʈʠʩ. 2ʚ).  

ʄʥʦʛʦʢʨʘʪʥʦʝ ʠ ʯʘʩʪʦʝ ʧʦʚʪʦʨʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʦʜʥʦʪʠʧʥʦʡ ʘʬʬʝʨʝʥʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʫʜʝʨʞʘʥʠʝ ʦʙʨʘʟʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ) ʩʦʭʨʘʥʷʝʪ ʧʦʣʝʚʦʡ ʩʣʝʜ ʧʘʤʷʪʠ (ʧʦʣʝʚʫʶ 

ʵʥʛʨʘʤʤʫ), ʫʜʝʨʞʠʚʘʷ ʩʢʦʨʦʩʪʴ ʨʝʧʦʣʷʨʠʟʘʮʠʠ ʛʣʠʘʣʴʥʳʭ ʤʝʤʙʨʘʥ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. 

ɹʳʩʪʨʘʷ ʩʤʝʥʘ ʵʪʦʛʦ ʞʝ ʦʙʨʘʟʘ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʧʦʩʪʫʧʣʝʥʠʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʠ ʨʝʧʦʣʷʨʠʟʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʠʥʘʤʠʢʦʡ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʘʬʬʝʨʝʥʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʠ ʠʭ 

ʤʦʜʘʣʴʥʦʩʪʴʶ. ɺʩʣʝʜʩʪʚʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ 

ʧʦʣʝʡ ʧʦʜʩʠʩʪʝʤ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʥʦʩʠʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 

ʩʦʪʥʠ ʩʝʢʫʥʜ. 

ʆ ʤʝʭʘʥʠʟʤʘʭ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ.  

ʉʦʛʣʘʩʥʦ ʧ. 2.8, ʥʝʩʫʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʬʘʥʪʦʤʳ ʉʦʙʩʪʚʝʥʥʳʭ ʩʧʠʥʦʚʳʭ ʧʦʣʝʡ 

(ʌʉʉʇ) ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʌʠʟʠʯʝʩʢʦʤ ɺʘʢʫʫʤʝ ʪʦʨʩʠʦʥʥʳʤʠ ʬʘʥʪʦʤʘʤʠ 

ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ (ʊʌʌɺ). ʆʪʩʶʜʘ, ʜʣʷ ʚʩʝʭ ʧʦʜʩʠʩʪʝʤ ʉʦʙʩʪʚʝʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ 

ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʣʝʜʫʝʪ,  ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ  ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʥʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ 

ʇʨʦʮʝʩʩʦʨʘ ʧʦʣʝʚʦʡ ʵʥʛʨʘʤʤʳ  ʌʉʉʇʛʨʫʧʧ ʛʣ. ʢʣ., ʦʪʨʘʞʘʶʱʝʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʩʦʩʪʦʷʥʠʝ ʚʩʝʭ ʛʨʫʧʧ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ-ʩʘʪʝʣʣʠʪʦʚ, ʥʘ ʫʨʦʚʥʝ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ 

ʚʦʟʥʠʢʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʤʫ ʪʦʨʩʠʦʥʥʳʡ ʬʘʥʪʦʤ ʧʦʣʝʚʦʡ ʵʥʛʨʘʤʤʳ ʉʦʙʩʪʚʝʥʥʦʛʦ 

ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ï ʊʌʌɺʛʨʫʧʧ  ʛʣ. ʢʣ..  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʠ ʵʥʛʨʘʤʤʘ ï ʵʪʦ ʩʣʝʜ ʧʘʤʷʪʠ ï ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʠʚʰʝʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘ ʢʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ. ɺ ʨʘʤʢʘʭ ʇʦʣʝʚʦʡ ʢʦʥʮʝʧʮʠʠ ʤʝʭʘʥʠʟʤʘ ʩʦʟʥʘʥʠʷ ʩ ʧʦʣʝʚʦʛʦ ʫʨʦʚʥʷ ï ʠʟ ʤʝʭʘʥʠʟʤʘ 

ʧʦʜʩʦʟʥʘʥʠʷ (ʇʨʦʮʝʩʩʦʨʘ) ʥʘ ʢʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ɹʠʦʢʦʤʧʴʶʪʝʨʘ ʩʦʟʥʘʥʠʷ ʪʨʘʥʩʣʠʨʫʝʪʩʷ 

ʧʦʣʝʚʘʷ ʵʥʛʨʘʤʤʘ ï ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʤʛʥʦʚʝʥʥʳʡ ʧʨʦʜʫʢʪ ʨʘʙʦʪʳ 

ʇʨʦʮʝʩʩʦʨʘ. 

ʀʥʬʦʨʤʘʮʠʷ, ʥʝʧʨʝʨʳʚʥʦ ʧʦʩʪʫʧʘʶʱʘʷ ʚ ʇʨʦʮʝʩʩʦʨ, ʦʧʨʝʜʝʣʷʝʪ ʜʠʥʘʤʠʢʫ 

ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʌʉʉʇ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʠʥʘʤʠʢʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʝʸ ʦʙʨʘʙʦʪʢʠ ʤʝʭʘʥʠʟʤʦʤ ʧʦʜʩʦʟʥʘʥʠʷ (ʇʨʦʮʝʩʩʦʨʦʤ) ʚʨʝʤʝʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʣʝʜʦʚ ʧʘʤʷʪʠ ï ʧʦʣʝʚʳʭ ʵʥʛʨʘʤʤ, ʦʪʨʘʞʘʶʱʠʭ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ 

ʧʦʩʪʫʧʠʚʰʝʡ ʠʥʬʦʨʤʘʮʠʠ.  

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/c. 

 [24]   
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ  ɹʠʦʢʦʤʧʴʶʪʝʨʘ ʩʦʟʥʘʥʠʷ  ï ʚ ʧʦʜʩʦʟʥʘʥʠʠ, ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʫʨʦʚʥʝ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʌʠʟʠʯʝʩʢʦʛʦ ɺʘʢʫʫʤʘ  ʚ "ʘʨʭʠʚʘʭ" 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʚʨʝʤʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ 

ʜʨʫʛʦʤ ʧʦʣʝʚʳʭ ʵʥʛʨʘʤʤ ʩʣʝʜʦʚ ʧʘʤʷʪʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ,  ʦʨʛʘʥʦʚ  

ʠ ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʠʥʜʠʚʠʜʘ ʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʸʤ ʤʝʪʘʣʴʥʭr (ʧʩʠʭʠʯʝʩʢʠʭ) 

ʧʨʦʮʝʩʩʦʚ. 

ʅʝʦʧʨʝʜʝʣʸʥʥʦ ʜʦʣʛʦʝ ʩʦʭʨʘʥʝʥʠʝ ʚ "ʘʨʭʠʚʘʭ" ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ "ʢʠʥʦʣʝʥʪʳ" 

ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ. ʬʘʥʪʦʤʦʚ ʧʦʣʝʚʳʭ ʵʥʛʨʘʤʤ ʌʉʉʇʛʨʫʧʧ ʛʣ. ʢʣ.  ʠ ʊʌʌɺʛʨʫʧʧ ʛʣ. ʢʣ. 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʫʪʸʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʧʠʥ-ʪʦʨʩʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʉʦʙʩʪʚʝʥʥʦʛʦ 

ʩʧʠʥʦʚʦʛʦ ʧʦʣʷ  ʤʝʭʘʥʠʟʤʘ ʧʦʜʩʦʟʥʘʥʠʷ (ʇʨʦʮʝʩʩʦʨʘ) ʩ ʪʦʨʩʠʦʥʥʳʤʠ ʧʦʣʷʤʠ ʌʠʟʠʯʝʩʢʦʛʦ 

ɺʘʢʫʫʤʘ. 
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ʇʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʵʥʝʨʛʠʠ ʚʨʘʱʝʥʠʷ ʪʝʣ ʚ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʦʣʥʦʚʳʤ 

ʜʚʠʞʝʥʠʝʤ ʵʬʠʨʘ. ʇʨʠʚʦʜʷʪʩʷ ʘʨʛʫʤʝʥʪʳ, ʠʩʢʣʶʯʘʶʱʠʝ ʫʯʘʩʪʠʝ ʚ ʵʪʦʤ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʣʝʡ. 

 

ɺʚʝʜʝʥʠʝ 

 

ʊʝʭʥʠʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ ʠʟʦʙʠʣʫʝʪ ʧʨʠʤʝʨʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʨʘʱʘʶʱʠʭʩʷ ʤʘʩʩ, 

ʧʨʦʷʚʣʷʶʱʝʛʦʩʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʤʠʨʦʟʜʘʥʠʷ [1]. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʟʫʯʝʥʠʝʤ ʣʠʰʴ ʯʝʪʳʨʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ï ʩʠʣʴʥʦʛʦ, ʩʣʘʙʦʛʦ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ. ʊʘʢʘʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʦʙʲʷʩʥʝʥʠʷ ʩ ʝʝ ʧʦʟʠʮʠʡ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʤʘʩʩʠʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʪʝʨʝʩ ʧʨʠʚʣʝʯʝʥʠʝ ʢ ʨʝʰʝʥʠʶ ʟʘʪʨʦʥʫʪʦʛʦ ʚʦʧʨʦʩʘ ʵʥʝʨʛʦʜʠʥʘʤʠʢʠ [2] ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʦʙʱʝʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʥʦʩʘ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʶʙʳʭ ʬʦʨʤ ʵʥʝʨʛʠʠ. 

 

1. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

 

ʅʘʠʙʦʣʝʝ ʦʙʱʘʷ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʪʝʦʨʠʷ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ, ʚʝʱʝʩʪʚʘ, ʟʘʨʷʜʘ ʠ 

ʠʤʧʫʣʴʩʘ, ʠʤʝʥʫʝʤʘʷ ʪʝʨʤʦʜʠʥʘʤʠʢʦʡ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ (ʊʅʇ), ʦʧʝʨʠʨʫʝʪ ʟʘʢʦʥʦʤ 

ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʬʦʨʤʝ ʦʙʦʙʱʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ɻʠʙʙʩʘ [3]: 

 

dU =  Ɇi ɣidŪi.       (1) 

 

ʛʜʝ U ï ʚʥʫʪʨʝʥʥʷʷ (ʩʦʙʩʪʚʝʥʥʘʷ) ʵʥʝʨʛʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ; ɣi ï 

çʦʙʦʙʱʝʥʥʳʝè ʩʠʣʳ (ʘʙʩʦʣʶʪʥʦʝ ʜʘʚʣʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ, ʭʠʤʠʯʝʩʢʠʡ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪ.ʜ. 

ʧʦʪʝʥʮʠʘʣ); Ūi ï çʦʙʦʙʱʝʥʥʘʷ ʢʦʦʨʜʠʥʘʪʘè i-ʡ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʦʙʲʝʤ ʧʝʨʝʥʦʩʠʤʦʡ 

ʩʫʙʩʪʘʥʮʠʠ, ʝʝ ʵʥʪʨʦʧʠʷ, ʤʘʩʩʘ ʠʣʠ ʯʠʩʣʦ ʤʦʣʝʡ, ʟʘʨʷʜ ʠ ʪ.ʧ.). 

ʕʥʝʨʛʦʜʠʥʘʤʠʢʘ, ʦʙʦʙʱʘʶʱʘʷ ʊʅʇ ʥʘ ʧʨʦʮʝʩʩʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʵʥʝʨʛʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ (ʚʟʘʠʤʥʦ ʜʚʠʞʫʱʠʭʩʷ) ʪʝʣ ʚʧʣʦʪʴ ʜʦ ɺʩʝʣʝʥʥʦʡ ʚ ʮʝʣʦʤ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ 

ʠʟʦʣʠʨʦʚʘʥʘ, ʟʘʤʢʥʫʪʘ ʠ ʟʘʢʨʳʪʘ, ʠ ʚ ʥʝʡ ʚ ʩʠʣʫ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʤʘʩʩʳ, ʟʘʨʷʜʘ, 

ʠʤʧʫʣʴʩʘ ʠ ʝʛʦ ʤʦʤʝʥʪʘ ʚʩʝ ʧʘʨʘʤʝʪʨʳ Ūi ʧʨʠ ʙʝʟʜʠʩʩʠʧʘʪʠʚʥʦʤ ʧʨʦʪʝʢʘʥʠʠ ʧʨʦʮʝʩʩʦʚ 

ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. ʕʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ 

ʵʥʝʨʛʠʠ ʚ ʬʦʨʤʝ (1) ʠ ʚʳʥʫʞʜʘʝʪ ʫʯʠʪʳʚʘʪʴ ʚ ʥʝʤ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ ʧʝʨʝʥʦʩʘ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ. 

ʃʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʚ ʨʘʟʥʳʭ ʝʸ ʦʙʣʘʩʪʷʭ ʧʨʦʪʝʢʘʶʪ 

ʧʨʦʪʠʚʦʥʘʧʨʘʚʣʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʨʘʱʝʥʠʠ ʢʘʢʦʡ-ʣʠʙʦ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʩ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ɤ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʚʥʳʡ ʧʦ ʚʝʣʠʯʠʥʝ, ʥʦ 

ʦʙʨʘʪʥʳʡ ʧʦ ʟʥʘʢʫ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ Lɤʦ. ɽʛʦ ʥʘʣʠʯʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʟʘʤʝʪʥʳʤ ʥʘ ʛʣʘʟ, ʝʩʣʠ 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʠʩʪʝʤʳ Iɤo ʤʥʦʛʦ ʙʦʣʴʰʝ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʚʨʘʱʘʶʱʝʛʦʩʷ ʪʝʣʘ Iɤ , ʪʘʢ ʯʪʦ 

ɤʦ << ɤ ʚʚʠʜʫ ʨʘʚʝʥʩʪʚʘ Lɤo = Iɤoɤʦ = ï Lɤ = ï Iɤɤ. ʕʪʦ ʣʠʰʘʝʪ ʚʩʷʢʦʛʦ ʦʩʥʦʚʘʥʠʷ 

ʫʪʚʝʨʞʜʝʥʠʷ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʨʝʘʢʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʦʢʨʫʞʘʶʱʝʡ ʛʠʨʦʩʢʦʧ ʩʨʝʜʳ.  

ɽʩʣʠ ʤʦʜʫʣʴ Lɤ ʤʦʤʝʥʪʘ Lɤ ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʦʙʲʝʤʫ ʩʠʩʪʝʤʳ ʥʝʨʘʚʥʦʤʝʨʥʦ, 

ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʝʛʦ ʚʝʣʠʯʠʥʳ (ʝʛʦ ʨʘʜʠʫʩ-ʚʝʢʪʦʨ rɤ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʚʝʩʪʥʳʤ 

ʚʳʨʘʞʝʥʠʝʤ: 

 



 67 

rɤ = Lɤ
-1

 Ú ɟɤ(r ,t)rdV ,      (2) 

 

ʛʜʝ ɟɤ(r , t) ï ʧʣʦʪʥʦʩʪʴ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ʚ ʪʦʯʢʝ ʧʦʣʷ ʩ ʢʦʦʨʜʠʥʘʪʦʡ r , 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʘʢ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ t.  

ʉʦʧʦʩʪʘʚʣʷʷ ʵʪʫ ʚʝʣʠʯʠʥʫ ʩ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʦʤ rɤʦ= Lɤ
-1

 Ú ɟɤʦ(t)rdV ʪʦʡ ʞʝ ʚʝʣʠʯʠʥʳ Lɤ 

ʚ ʦʜʥʦʨʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩ ʧʣʦʪʥʦʩʪʴʶ ɟɤʦ(t), ʥʘʡʜʝʤ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʩ ʥʝʦʜʥʦʨʦʜʥʦʡ 

çʟʘʚʠʭʨʝʥʥʦʩʪʴʶè ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ Lɤ ʦʪ ʝʛʦ ʨʘʚʥʦʚʝʩʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ærɤ = rɤ ï rɤʦ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʩʦʛʣʘʩʥʦ (2) ʚʦʟʥʠʢʘʝʪ ʥʝʢʦʪʦʨʳʡ çʤʦʤʝʥʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷè ʵʪʦʡ ʚʝʣʠʯʠʥʳ: 
 

Zɤ = Lɤærɤ = Ú [ɟɤ(r ,t) ï ɟɤʦ(t)]rdV .    (3) 

 

ʕʪʦʪ ʤʦʤʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʜʘʣʝʥʠʝ ʩʠʩʪʝʤʳ ʦʪ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʩ ʦʜʥʦʨʦʜʥʳʤ 

ʧʦʣʝʤ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ʠ ʧʦʪʦʤʫ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʜʥʠʤ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʝʸ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʠʩʪʝʤʘʭ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚʨʘʱʝʥʠʷ ɽɤ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʝʣʠʯʠʥʳ 

ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ Lɤ, ʥʦ ʠ ʦʪ ʝʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʩʠʩʪʝʤʳ ʩ 

ʥʝʦʜʥʦʨʦʜʥʳʤ ʧʦʣʝʤ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʦʙʣʘʜʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʨʦʪʝʢʘʶʱʠʤʠ ʚ ʥʠʭ ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʥʦʩʘ ʠʤʧʫʣʴʩʘ 

ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʏʠʩʣʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚʝʢʪʦʨ ʩʤʝʱʝʥʠʷ ærɤ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʦʞʝʥ ʥʘ ʜʚʘ ʥʝʟʘʚʠʩʠʤʳʭ 

ʩʣʘʛʘʝʤʳʭ, ʦʜʥʦ ʠʟ ʢʦʪʦʨʳʭ, ʝærɤ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʛʦ ʫʜʣʠʥʝʥʠʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʝʜʠʥʠʯʥʦʛʦ 

ʦʨʪʘ ʝ, ʘ ʜʨʫʛʦʝ, ærɤdűĬʝ ï ʝʛʦ ʧʦʚʦʨʦʪ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʫʛʦʣ ű. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚʨʘʱʝʥʠʷ ɽɤ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʩʪʘʥʦʚʠʪʩʷ ʬʫʥʢʮʠʝʡ 

ʪʨʝʭ ʚʝʢʪʦʨʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ Lɤ, rɤ ʠ ű ʠʣʠ ʜʝʚʷʪʠ ʠʭ ʩʢʘʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɽʩʣʠ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʨʘʟʙʠʪʴ ʥʘ ʦʜʥʦʨʦʜʥʳʝ ʯʘʩʪʠ, ʦʙʦʟʥʘʯʠʚ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ 

ʯʝʨʝʟ LɤŬ, rɤŬ ʠ űŬ, ʪʦ ʧʦʣʥʳʡ ʜʠʬʬʝʨʝʥʮʠʘʣ ʝʝ ʵʥʝʨʛʠʠ ʚʨʘʱʝʥʠʷ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʠʪʴ 

ʚ ʚʠʜʝ: 

 

dɽɤ = ɆŬɤŬĿdLɤŬ ï ɆŬFŬĿdrɤ ï ɆŬʄɤŬĿdűŬ,    (4)  

 

ʛʜʝ ɤŬ ſ (Öɽɤ/ÖLɤŬ) ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʯʘʩʪʠ ʩʠʩʪʝʤʳ; FŬ ſ ï (Öɽɤ/Örɤ) ï ʩʠʣʘ 

ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʡ (ʦʩʝʚʦʡ) ʪʷʛʠ; ʄɤŬ ſ ï (Öɽɤ/ÖűŬ) ï ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʜʘʥʥʫʶ 

ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʩʦ ʩʪʦʨʦʥʳ ʦʩʪʘʣʴʥʳʭ. ʇʝʨʚʳʡ ʯʣʝʥ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʙʦʪʫ 

ʫʩʢʦʨʝʥʠʷ ʜʘʥʥʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ; ʚʪʦʨʦʡ ï ʨʘʙʦʪʫ, ʟʘʪʨʘʯʠʚʘʝʤʫʶ ʥʘ ʩʦʟʜʘʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʠʩʪʝʤʳ; ʪʨʝʪʠʡ ʯʣʝʥ ï ʨʘʙʦʪʫ ʧʦ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʦʩʠ 

ʛʠʨʦʩʢʦʧʘ. 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ, ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ ʚ ʥʝʦʜʥʦʨʦʜʥʳʭ 

ʩʠʩʪʝʤʘʭ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʝʨʚʳʤ ʯʣʝʥʦʤ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʜʣʷ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ 

ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʝ, ʵʥʝʨʛʦʜʠʥʘʤʠʢʘ ʫʯʠʪʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʩʠʩʪʝʤʳ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʩʤʝʱʝʥʠʝ 

ʮʝʥʪʨʘ ʝʝ ʠʥʝʨʮʠʠ ʥʘ ʚʝʣʠʯʠʥʫ ærɤ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʷʝʪ ʠʭ ʦʨʠʝʥʪʘʮʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ 

ʜʨʫʛʘ. 

 ɽʩʣʠ ʧʨʠʤʝʥʠʪʴ ʢ (4) ʧʨʝʜʣʦʞʝʥʥʳʡ ɼʞ.ɻʠʙʙʩʦʤ ʤʝʪʦʜ ʫʩʪʘʥʦʚʣʝʥʠʷ ʫʩʣʦʚʠʡ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʝʢʨʘʱʝʥʠʠ ʵʥʝʨʛʦʦʙʤʝʥʘ ʤʝʞʜʫ ʝʝ 

ʯʘʩʪʷʤʠ, ʪʦ ʥʝʩʣʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʫʩʣʦʚʠʝʤ ʥʘʩʪʫʧʣʝʥʠʷ 

ʚʨʘʱʘʪʝʣʴʥʦʛʦ (ʪʦʨʩʠʦʥʥʦʛʦ) ʨʘʚʥʦʚʝʩʠʷ ʙʫʜʝʪ ʨʘʚʝʥʩʪʚʦ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʩʝʭ ʯʘʩʪʝʡ 

ʩʠʩʪʝʤʳ ɤŬ (ʦʪʩʫʪʩʪʚʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʨʘʱʝʥʠʷ), ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʩʯʝʟʥʦʚʝʥʠʝʤ 

ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʭ ʩʠʣ FŬ ʠ ʤʦʤʝʥʪʦʚ ʄɤŬ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʝʠʟʤʝʥʥʦʩʪʠ ʚʟʘʠʤʥʦʡ ʦʨʠʝʥʪʘʮʠʠ 

ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʪʠʭ ʯʘʩʪʝʡ. ʅʘʧʨʦʪʠʚ, ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʨʘʚʥʦʚʝʩʠʷ ʚ ʩʠʩʪʝʤʝ ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ ʧʨʦʮʝʩʩʳ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʧʦʣʦʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ 

ʩʠʩʪʝʤʳ ʠ ʠʭ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ. ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʨʝʘʣʴʥʦ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʠʩʪʝʤʝ 

ʚʨʘʱʘʶʱʠʭʩʷ ʪʝʣ [1]. 
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2. ʇʨʠʨʦʜʘ ʩʨʝʜʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʧʝʨʝʥʦʩ çʟʘʚʠʭʨʝʥʥʦʩʪʠè 

 

ɺʳʷʩʥʠʤ ʪʝʧʝʨʴ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʤʠ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʨʝʜʘ, ʧʝʨʝʥʦʩʷʱʘʷ ʚ 

ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʵʥʝʨʛʠʶ ʚʨʘʱʝʥʠʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʘ ʧʦʢʠʥʫʣʘ ʦʜʥʫ ʯʘʩʪʴ 

ʩʠʩʪʝʤʳ ʠ ʝʱʝ ʥʝ ʜʦʩʪʠʛʣʘ ʜʨʫʛʦʡ. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʘʷ ʩʨʝʜʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ 

ʩʦʙʩʪʚʝʥʥʦʡ ʵʥʝʨʛʠʝʡ, ʥʝ ʟʘʚʠʩʷʱʝʡ ʦʪ ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʥʝʨʛʠʷ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʥʝ ʙʫʜʝʪ ʘʜʜʠʪʠʚʥʘ, ʢʘʢ ʪʦʛʦ ʪʨʝʙʫʝʪ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. ʊʘʢʠʤ 

ʩʚʦʡʩʪʚʦʤ ʦʙʣʘʜʘʝʪ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ U, ʢʦʪʦʨʘʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʠʣʠ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ 

ʵʥʝʨʛʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʣ ʵʪʠʤ ʩʚʦʡʩʪʚʦʤ ʥʝ ʦʙʣʘʜʘʝʪ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʟʘʚʠʩʠʪ ʦʪ 

ʚʟʘʠʤʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʵʪʠʭ ʯʘʩʪʝʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʥʘʜʣʝʞʠʪ ʚʩʝʡ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ (ʪ.ʝ. 

çʚʟʘʠʤʥʘè). ɽʝ ʥʝʣʴʟʷ ʦʪʥʷʪʴ ʫ ʦʜʥʦʛʦ ʪʝʣʘ ʠ ʧʝʨʝʜʘʪʴ ʜʨʫʛʦʤʫ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʯʘʩʪʦ 

ʫʩʢʦʣʴʟʘʝʪ ʦʪ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʚ ʮʝʣʷʭ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʨʠʧʠʩʳʚʘʶʪ 

ʵʪʫ ʵʥʝʨʛʠʶ ʥʝʢʦʝʤʫ ʘʙʩʪʨʘʢʪʥʦʤʫ çʧʦʣʶè, ʧʦʥʠʤʘʷ ʧʦʜ ʥʠʤ ʦʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʩʠʣʳ. ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʟʘʤʝʪʠʣ ʈ.ʌʝʡʥʤʘʥ, çʧʦʣʝ ï ʵʪʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʤʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʜʘʣʴʥʦʜʝʡʩʪʚʠʠè [4]. ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘʤʠ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʦʚ ʅʴʶʪʦʥʘ, ʂʫʣʦʥʘ ʠ ɸʤʧʝʨʘ, 

ʥʠʢʘʢʦʝ ʧʦʣʝ ʥʝ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ, ʝʩʣʠ ʠʭ ʠʩʪʦʯʥʠʢʠ ï ʤʘʩʩʳ, ʟʘʨʷʜʳ ʠ ʪʦʢʠ - ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʚʩʝʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ, ʢʦʛʜʘ ʜʣʷ çʧʨʦʙʥʳʤè ʤʘʩʩʝ ʠʣʠ ʟʘʨʷʜʫ ʧʨʦʩʪʦ ʥʝ 

ʦʩʪʘʝʪʩʷ ʤʝʩʪʘ.  

ʀʥʦʝ ʜʝʣʦ ʵʬʠʨ ʢʘʢ ʥʦʩʠʪʝʣʴ ʚʦʣʥʦʚʦʡ ʬʦʨʤʳ ʵʥʝʨʛʠʠ. ʇʣʦʪʥʦʩʪʴ ɟʚ ʵʥʝʨʛʠʠ ʚʦʣʥʳ 

ɽʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ, ʝʜʠʥʳʤ ʜʣʷ ʘʢʫʩʪʠʯʝʩʢʠʭ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ [5]: 

 

ɟʚ = ɟAʚ
2
ɜ

2
/2 , (ɼʞ/ʤ

3
).     (5) 

 

ʛʜʝ ɟ, Aʚ, ɜ ï ʧʣʦʪʥʦʩʪʴ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ, ʝʝ ʘʤʧʣʠʪʫʜʘ ʠ ʯʘʩʪʦʪʘ. ʕʪʦ 

ʚʳʨʘʞʝʥʠʝ ʦʩʚʦʙʦʞʜʘʝʪ ʥʘʩ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʜʝʣʷʪʴ ʵʬʠʨ ʢʘʢʠʤʠ-ʣʠʙʦ ʩʚʦʡʩʪʚʘʤʠ, 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʚʝʱʝʩʪʚʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʝʜʠʥʩʪʚʝʥʥʦʛʦ, ʧʨʠʩʫʱʝʛʦ ʚʩʝʤ ʬʦʨʤʘʤ 

ʤʘʪʝʨʠʠ ï ʦʪʣʠʯʥʦʡ ʦʪ ʥʫʣʷ ʧʣʦʪʥʦʩʪʠ.  

ʉʦʛʣʘʩʥʦ (5), ʧʣʦʪʥʦʩʪʴ ɟʚ ʵʥʝʨʛʠʠ ʚʦʣʥʳ ʥʘ ʣʶʙʦʡ ʯʘʩʪʦʪʝ ɜ ʤʝʥʷʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʚ ʧʨʝʜʝʣʘʭ ʜʣʠʥʳ ʚʦʣʥʳ ɚ (ʨʠʩ. 1). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʠʨ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʥʝʦʜʥʦʨʦʜʝʥ, ʠ 

ʮʝʥʪʨ ʤʘʩʩʳ ʝʝ ʚʦʣʥʳ ʠʩʧʳʪʳʚʘʝʪ ʪʦ ʞʝ ʩʤʝʱʝʥʠʝ ær  = R"ï R' , ʯʪʦ ʠ ʜʨʫʛʠʝ ʵʢʩʪʝʥʩʠʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ Ūi , ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʧʦʤʷʥʫʪʳʡ ʚʳʰʝ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚʦʣʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʧʦʣʴ, ʠ ʩʠʣʘ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʚʝʱʝʩʪʚʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ ʞʝ ʚʳʨʘʞʝʥʠʝʤ, ʯʪʦ ʠ ʚ ʫʨʘʚʥʝʥʠʠ 

(4): 

 

Fʚ = ï (Öɽʚ/Ör ).    (6) 

 

ʉʦʛʣʘʩʥʦ (6), ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

ʦʩʮʠʣʣʠʨʫʶʱʝʛʦ ʵʬʠʨʘ ʧʦʨʦʞʜʘʝʪ ʝʛʦ çʧʦʣʷʨʠʟʘʮʠʶè, ʧʦʜʦʙʥʦ 

ʪʦʤʫ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʠʵʣʝʢʪʨʠʢʘʭ. ʆʙʨʘʟʦʚʘʥʠʝ çʵʬʠʨʥʳʭ 

ʜʠʧʦʣʝʡè ʧʦʨʦʞʜʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚ ʥʝʤ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ Fʚ, ʧʦʜʦʙʥʳʭ ʩʠʣʘʤ, 

ʠʩʭʦʜʷʱʠʤ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʣʠ ʤʘʛʥʠʪʥʳʭ ʜʠʧʦʣʝʡ. ʈʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʪʘʢʠʭ ʩʠʣ ʚ ʢʘʢʦʡ-

ʣʠʙʦ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ r  ʦʪ ʚʩʝʭ ʵʬʠʨʥʳʭ ʜʠʧʦʣʝʡ, ʠ ʩʦʟʜʘʝʪ ʪʦ, ʯʪʦ ʤʳ ʥʘʟʳʚʘʝʤ ʩʠʣʦʚʳʤ 

ʧʦʣʝʤ. ʂʘʢ ʚʠʜʠʤ, ʩʠʣʦʚʦʝ ʧʦʣʝ ï ʵʪʦ ʧʨʦʩʪʦ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʬʠʨʘ, ʪʘʢ ʯʪʦ ʧʝʨʝʥʦʩ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ ʧʦʣʝʤ, ʘ ʵʬʠʨʦʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 
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ʥʠʢʘʢʦʝ ʧʦʣʝ ʥʝ ʤʦʞʝʪ ʧʦʜʤʝʥʠʪʴ ʵʬʠʨ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʳʡ ʥʦʩʠʪʝʣʴ ʵʥʝʨʛʠʠ ʠ ʠʩʪʦʯʥʠʢ ʚʩʝʭ 

ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʚʝʱʝʩʪʚʦ. 

ʆʩʪʘʝʪʩʷ ʚʳʷʩʥʠʪʴ çʤʝʭʘʥʠʟʤè ʵʪʦʛʦ ʧʝʨʝʥʦʩʘ ʜʣʷ ʩʣʫʯʘʷ ʚʨʘʱʘʶʱʠʭʩʷ ʪʝʣ. 

ɺʦʟʥʠʢʘʶʱʠʝ ʚ ʵʬʠʨʝ ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʵʬʠʨʝ ʚʦʣʥ 

ʩʘʤʦʡ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʳ. ɺʦʣʥʳ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʝʨʝʥʦʩʷʪ ʵʥʝʨʛʠʶ ʙʝʟ ʧʝʨʝʥʦʩʘ ʤʘʩʩʳ. ɺ 

ʵʪʦʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʦʩʮʠʣʣʠʨʫʶʱʝʛʦ ʵʬʠʨʘ ʦʪ ʧʨʝʜʣʘʛʘʚʰʠʭʩʷ ʨʘʥʝʝ ʚʠʭʨʝʚʳʭ 

ʝʛʦ ʤʦʜʝʣʝʡ ɻ. ɻʝʣʴʤʛʦʣʴʮʘ, ɺ.ʊʦʤʩʦʥʘ ʠ ʜʨ. ɺ ʵʪʠʭ ʤʦʜʝʣʷʭ ʜʚʠʛʘʣʩʷ (ʚʨʘʱʘʣʩʷ) ʩʘʤ ʵʬʠʨ, 

ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʣʦ ʬʘʢʪʘʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʚʰʠʤ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚ ʵʬʠʨʝ ʚʷʟʢʦʩʪʠ (ʪʨʝʥʠʷ) ʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʠʭʨʝʡ ʚ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ.  

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʵʬʠʨʘ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʢʦʣʝʙʘʥʠʷʤ 

ʧʣʦʪʥʦʩʪʠ (ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʣ Fʚ) ʦʥ ʩʧʦʩʦʙʝʥ ʠʟʙʠʨʘʪʝʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʣʶʙʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʝʱʝʩʪʚʘ. ʊʘʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʩʠʣʠʚʘʝʪʩʷ ʥʘ 

ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪʘʭ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʪʦʤʫ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʚ 

ʥʝʤ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʵʬʬʝʢʪʳ ï ʦʪ ʜʠʩʩʠʧʘʮʠʠ ʵʥʝʨʛʠʠ ʜʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʠʤ 

ʧʨʦʮʝʩʩʦʚ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʵʣʝʢʪʨʦʥʳ ʥʘ ʢʘʢʦʤ-ʣʠʙʦ ʫʯʘʩʪʢʝ 

ʦʨʙʠʪʳ ʜʚʠʛʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʜʝʡʩʪʚʠʶ ʩʠʣ Fʚ, ʦʥʠ ʠʩʧʳʪʳʚʘʶʪ 

ʪʦʨʤʦʞʝʥʠʝ, ʘ ʵʬʠʨ ï ʚʦʟʤʫʱʝʥʠʝ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʝʩʷ ʚ ʥʝʤ ʚ ʚʠʜʝ ʚʦʣʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʠʥʳ ʧʫʪʠ ʪʦʨʤʦʞʝʥʠʷ 

ʵʣʝʢʪʨʦʥʘ ʠ ʧʝʨʠʦʜʘ ʚʦʣʥʳ ʵʬʠʨʘ ʤʦʞʝʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʮʝʣʳʡ ʧʘʢʝʪ ʚʦʣʥ, ʠʤʝʥʫʝʤʳʡ ʥʘʤʠ 

ʬʦʪʦʥʦʤ, ʘ ʵʣʝʢʪʨʦʥ ʤʦʞʝʪ ʠʩʧʳʪʳʚʘʪʴ ʤʥʦʛʦʢʨʘʪʥʦʝ ʪʦʨʤʦʞʝʥʠʝ ʠʣʠ ʫʩʢʦʨʝʥʠʝ, ʯʪʦ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʪʨʘʝʢʪʦʨʠʶ. ʊʘʢʠʝ ʪʝʣʘ ʚʦʩʧʨʠʥʠʤʘʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʵʬʠʨʘ ʢʘʢ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ.  

ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʚʦʣʥʳ ʵʬʠʨʘ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʧʦʣʷʨʠʟʘʮʠʶ, ʠʦʥʠʟʘʮʠʶ, ʬʦʪʦʵʬʬʝʢʪ, 

ʬʦʪʦʩʠʥʪʝʟ, ʬʣʫʦʨʝʩʮʝʥʮʠʶ, ʬʦʪʦʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ, ʩʠʥʪʝʟ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʪ.ʧ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʩʚʝʪ ï ʣʠʰʴ ʪʘ ʯʘʩʪʴ ʜʠʘʧʘʟʦʥʘ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʵʬʠʨʘ, ʢʦʪʦʨʘʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʝʛʦ ʩ ʚʝʱʝʩʪʚʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʤ ʚ ʚʠʜʝ 

ʦʧʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ. ɽʱʝ ʤʝʥʴʰʘʷ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ ʨʘʩʩʝʠʚʘʝʪʩʷ ʚʝʱʝʩʪʚʦʤ, 

ʪ.ʝ. ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʠʤ ʢʘʢ ʪʝʧʣʦʪʘ. ʊʘʢʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʪʝʧʣʦʚʳʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʵʬʠʨ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʠʣ ʣʶʙʦʡ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʯʘʩʪʦʪʦʡ ʠ ʪʝʤ, ʢʘʢ 

ʚʝʱʝʩʪʚʦ ʚʦʩʧʨʠʥʠʤʘʝʪ ʢʦʣʝʙʘʥʠʷ ʵʬʠʨʘ. ʕʪʠʤ ʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠ ʩʧʦʩʦʙʳ ʠʟʦʣʷʮʠʠ 

ʚʝʱʝʩʪʚʘ ʦʪ ʝʛʦ ʠʟʣʫʯʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʵʢʨʘʥʳ ʧʦʛʣʦʱʘʶʪ ʠʟʣʫʯʝʥʠʝ 

ʵʬʠʨʘ ʚ ʪʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʚʦʟʙʫʞʜʘʪʴ ʵʣʝʢʪʨʦʥʳ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʣʘʙʝʝ ï ʚ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʠ ʝʱʝ ʤʝʥʴʰʝ ï ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ çʪʦʥʢʠʤ ʬʠʟʠʯʝʩʢʠʤ ʧʦʣʷʤè. ʀʤʝʥʥʦ ʵʪʦ, ʘ ʥʝ ʤʘʣʘʷ (çʥʝʪʝʧʣʦʚʘʷè) 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʘʢʠʭ ʠʟʣʫʯʝʥʠʡ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠʭ ʛʣʫʙʦʢʫʶ ʧʨʦʥʠʢʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʦʪʥʶʜʴ ʥʝ ʩʚʦʡʩʪʚʝʥʥʫʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʚʦʣʥʘʤ. ɽʩʣʠ ʚ ʚʝʱʝʩʪʚʝ ʠʤʝʶʪʩʷ ʚʨʘʱʘʶʱʠʝʩʷ 

ʩʪʨʫʢʪʫʨʳ ʪʠʧʘ ʤʦʣʝʢʫʣʷʨʥʳʭ ʪʦʢʦʚ ʠʣʠ ʩʧʠʥʦʚ ʯʘʩʪʠʮ, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʵʬʠʨʦʤ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʚ ʥʝʤ ʢʦʣʴʮʝʚʠʜʥʳʭ (ʟʘʤʢʥʫʪʳʭ) ʚʦʣʥ
1)
, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘʤ ʢʘʢ 

çʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝè. ʊʘʢʠʝ ʚʦʣʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʣʠʯʥʦʡ ʦʪ ʥʫʣʷ ʮʠʨʢʫʣʷʮʠʝʡ ʚʝʢʪʦʨʘ Fʚ 
(rotFʚ Í 0), ʯʪʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚʝʱʝʩʪʚʦʤ ʢʘʢ çʤʘʛʥʠʪʥʦʝè ʧʦʣʝ. ʆʙʨʘʪʥʦʝ ʜʝʡʩʪʚʠʝ ʚʦʣʥ 

ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʘ ʵʪʠ ʚʝʱʝʩʪʚʘ ʚʳʟʳʚʘʶʪ ʚ ʥʠʭ ʪʦ, ʯʪʦ ʤʳ ʥʘʟʳʚʘʝʤ çʤʘʛʥʠʪʥʦʡ 

ʠʥʜʫʢʮʠʝʡè. ɽʩʣʠ ʪʘʢʠʝ ʢʦʣʴʮʝʚʳʝ ʚʦʣʥʳ ʵʬʠʨʘ ʜʝʡʩʪʚʫʶʪ ʥʘ ʥʝʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ 

ʚʝʱʝʩʪʚʘ, ʦʥʠ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʚʤʝʩʪʦ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚʝʱʝʩʪʚʘ ʠ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʜʝʡʩʪʚʠʝ çʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡè ʠʣʠ çʪʦʨʩʠʦʥʥʦʡè 

ʢʦʤʧʦʥʝʥʪʳ ʠʟʣʫʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʚʩʝʭ ʩʠʣ ʝʜʠʥʘ ï ʵʪʦ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʧʣʦʪʥʦʩʪʠ ʵʬʠʨʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʯʘʩʪʦʪʳ. ʈʘʟʣʠʯʝʥ ʣʠʰʴ ʜʠʘʧʘʟʦʥ 

ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʚ ʚʝʱʝʩʪʚʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʬʠʟʠʯʝʩʢʠʡ 

ʚʘʢʫʫʤ ʥʘʤʠ ʚʦʦʙʱʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʨʝʜʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ.  

ʀʟʣʦʞʝʥʥʦʝ ʚʳʰʝ ʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʰʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ 

çʩʠʣʴʥʳʭè, çʩʣʘʙʳʭè, çʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭè, çʛʨʘʚʠʪʘʮʠʦʥʥʳʭè, çʥʫʢʣʦʥʥʳʭè, çʤʝʟʦʥʥʳʭè, 

                                                 
1)
 ʊʘʢʫʶ ʚʦʣʥʫ ʣʝʛʢʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʩʦʝʜʠʥʠʚ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʚʦʣʥʦʚʦʛʦ ʧʘʢʝʪʘ. 
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çʙʘʨʠʦʥʥʳʭè, çʩʧʠʥʦʨʥʳʭè, çʙʦʟʦʥʥʳʭè, çʤʠʢʨʦʣʝʧʪʦʥʳʭè, çʪʘʭʠʦʥʥʳʭè, çʪʦʨʩʠʦʥʥʳʭè, 

çʥʝʡʪʨʠʥʥʳʭè, çʪʦʥʢʠʭè, çʙʠʦʣʦʛʠʯʝʩʢʠʭè, çʭʨʦʥʘʣʴʥʳʭè, çʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʭè, 

çʠʥʬʦʨʤʘʮʠʦʥʥʳʭè ʠ ʪ.ʧ. ʧʦʣʷʭ, ʢʦʪʦʨʳʝ ʫʞʝ ʣʠʰʠʣʠ ʬʠʟʠʢʫ ʥʝ ʪʦʣʴʢʦ ʥʘʛʣʷʜʥʦʩʪʠ, ʥʦ ʠ 

ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ [6]. ʃʶʙʘʷ ʧʦʧʳʪʢʘ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʘʢʠʝ ʧʦʣʷ ʧʦ ʠʭ ʠʩʪʦʯʥʠʢʘʤ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʣʠ ʧʦ çʤʝʭʘʥʠʟʤʫè ʧʝʨʝʥʦʩʘ ʵʥʝʨʛʠʠ ʣʠʰʝʥʘ ʚʩʷʢʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʀ ʪʦ, ʠ 

ʜʨʫʛʦʝ ʝʜʠʥʳ ʠ ʠʤʝʶʪ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ (ʵʬʠʨʥʫʶ) ʧʨʠʨʦʜʫ. ɺʩʝ ʦʥʠ ʦʙʫʩʣʦʚʣʝʥʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʵʬʠʨʘ. ʈʘʟʣʠʯʥʳ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩʳ, ʚʳʟʚʘʥʥʳʝ ʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʪʦ ʠʣʠ ʠʥʦʝ ʚʝʱʝʩʪʚʦ ʠʣʠ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʦʵʪʦʤʫ ʚʦʦʙʱʝ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʜʝʣʝʥʠʷ ʤʘʪʝʨʠʠ ʥʘ ʚʝʱʝʩʪʚʦ ʠ ʧʦʣʝ, ʠ ʧʝʨʝʢʣʶʯʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʝʱʝʩʪʚʘ ʩ ʵʬʠʨʦʤ. 
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ʆɹ ʕʌʀʈʅʆʁ ʇʈʀʈʆɼɽ ɺʉɽʍ ɺɿɸʀʄʆɼɽʁʉʊɺʀʁ 
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ʀʥʩʪʠʪʫʪ ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʀʟʨʘʠʣʴ) 

 

etkinv@mail.ru 

 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʥʥʦʝ ʵʥʝʨʛʦʜʠʥʘʤʠʢʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʣʳ ʢʘʢ ʛʨʘʜʠʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʜʘ 

ʵʥʝʨʛʠʠ ʧʨʠʤʝʥʠʤʦ ʠ ʢ ʵʬʠʨʫ. ʊʝʤ ʩʘʤʳʤ ʦʙʦʩʥʦʚʘʥʦ ʝʜʠʥʩʪʚʦ ʧʨʠʨʦʜʳ ʩʠʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʬʠʨʘ ʩ 

ʚʝʱʝʩʪʚʦʤ ʧʨʠ ʨʘʟʣʠʯʠʠ ʨʝʘʢʮʠʠ ʚʝʱʝʩʪʚʘ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʥʦʡ ʯʘʩʪʦʪʳ. ʆʙʩʫʞʜʘʶʪʩʷ ʙʣʠʞʘʡʰʠʝ ʩʣʝʜʩʪʚʠʷ 

ʵʬʠʨʥʦ-ʩʦʣʠʪʦʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʩʪʨʦʝʥʠʷ ʤʘʪʝʨʠʠ. 

 

ɺʚʝʜʝʥʠʝ 

 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʨʝʦʙʣʘʜʘʣʦ ʜʝʣʝʥʠʝ ʤʘʪʝʨʠʠ ʥʘ ʚʝʱʝʩʪʚʦ 

ʠ ʧʦʣʝ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʚʝʱʝʩʪʚʦʤ ʧʦʥʠʤʘʣʘʩʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʠʩʢʨʝʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʦʙʣʘʜʘʶʱʠʭ ʤʘʩʩʦʡ ʧʦʢʦʷ (ʘʪʦʤʳ, ʤʦʣʝʢʫʣʳ, ʪʝʣʘ ʠ ʪ.ʜ.), ʩʠʣʦʚʦʝ ʞʝ ʧʦʣʝ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʢʘʢ ʢʦʥʪʠʥʫʘʣʴʥʘʷ ʩʨʝʜʘ, ʠʤʝʶʱʘʷ ʥʫʣʝʚʫʶ ʤʘʩʩʫ ʧʦʢʦʷ [1]. ʆʜʥʘʢʦ ʩ 

ʨʘʟʚʠʪʠʝʤ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʚʝʱʝʩʪʚʦʤ ʠ ʧʦʣʝʤ 

ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣʦ ʠʩʯʝʟʘʪʴ: ʧʦʣʷ ʫʪʨʘʪʠʣʠ ʩʚʦʡ ʥʝʧʨʝʨʳʚʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʩʚʷʟʠ ʩ ʚʚʝʜʝʥʠʝʤ 

ʯʘʩʪʠʮ ï ʥʦʩʠʪʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʯʘʩʪʠʮʳ ï ʥʦʩʠʪʝʣʠ ʤʘʪʝʨʠʠ ʩʪʘʣʠ ʵʣʝʤʝʥʪʘʤʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʦʣʝʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʜʝʣʝʥʠʝ ʤʘʪʝʨʠʠ ʥʘ 

ʦʙʣʘʜʘʶʱʫʶ ʤʘʩʩʦʡ ʠ çʙʝʟʤʘʩʩʦʚʫʶè ʧʦʩʪʝʧʝʥʥʦ ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʶ ʵʚʨʠʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ.  

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʝʱʝ ʚ ʬʠʟʠʢʝ ʍʍ ʩʪʦʣʝʪʠʷ ʥʘʤʝʪʠʣʘʩʴ ʷʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʟʘʤʝʥʠʪʴ 

çʧʦʣʝʚʫʶè ʧʘʨʘʜʠʛʤʫ, ʩʚʦʜʷʱʫ  ʁʚʩʶ ʬʠʟʠʯʝʩʢʫʶ ʨʝʘʣʴʥʦʩʪʴ ʢ ʨʷʜʫ ʢʚʘʥʪʦʚʘʥʥʳʭ ʧʦʣʝʡ, 

ʚʦʣʥʦʚʦʡ ʪʝʦʨʠʝʡ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʝʱʝʩʪʚʘ. ʉʦʚʝʨʰʝʥʥʦ ʥʝʜʚʫʩʤʳʩʣʝʥʥʦ ʵʪʫ ʧʦʟʠʮʠʶ 

ʦʪʩʪʘʠʚʘʣ ʐʨʝʜʠʥʛʝʨ: çéʚʦʦʙʱʝ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚʦʣʥʳ. ʂʘʢ ʩʚʝʪ, ʪʘʢ ʠ ʪʦ, ʯʪʦ ʨʘʥʴʰʝ 

ʧʨʠʥʠʤʘʣʦʩʴ ʟʘ ʯʘʩʪʠʮʳ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʷʚʣʷʶʪʩʷ ʚʦʣʥʘʤʠ. ɿʥʘʯʠʪ, ʚʦʦʙʱʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʯʘʩʪʠʮ, ʠ ʤʘʪʝʨʠʶ, ʢʦʪʦʨʫʶ ʨʘʥʴʰʝ ʩʯʠʪʘʣʠ ʩʦʩʪʦʷʱʝʡ ʠʟ ʯʘʩʪʠʮ, ʤʳ ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʝʙʝ ʢʘʢ ʩʦʩʪʦʷʱʫʶ ʠʟ ʚʦʣʥ. ʕʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʳ ʜʦʩʪʠʞʝʥʠʶ 

ʝʜʠʥʩʪʚʘ ʥʘʰʝʡ ʢʘʨʪʠʥʳ ʤʠʨʘè [2]. ɺ ʵʪʠʭ ʩʣʦʚʘʭ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘ ʚʦʣʥʦʚʦʡ ʤʝʭʘʥʠʢʠ 

ʟʘʣʦʞʝʥʘ ʧʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʤʥʦʛʠʝ ʧʦʢʦʣʝʥʠʷ ʚʧʝʨʝʜ. ʆʥʘ ʚʦʟʚʨʘʱʘʝʪ ʬʠʟʠʢʫ ʚ 

ʣʦʥʦ ʢʣʘʩʩʠʮʠʟʤʘ, ʛʜʝ ʥʝʪ ʧʨʦʪʠʚʦʨʝʯʠ̫ ʩ ʧʨʠʥʮʠʧʦʤ ʧʨʠʯʠʥʥʦʩʪʠ ʠ ʩ ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ 

ʵʥʝʨʛʠʠ. ʊʘʢʦʛʦ ʞʝ ʤʥʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘʣʩʷ ʠ ɺ. ɺʠʥ [3], ʢʦʪʦʨʳʡ ʩʯʠʪʘʣ, ʯʪʦ ʚʦʣʥʦʚʘʷ 

ʤʝʭʘʥʠʢʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦʡ ʪʝʦʨʠʝʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʠʢʨʦʤʠʨʘ.  

ʅʠʞʝ ʤʳ ʢʦʩʥʝʤʩʷ ʙʣʠʞʘʡʰʠʭ ʩʣʝʜʩʪʚʠʡ ʚʦʣʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʩʪʨʦʝʥʠʷ ʤʘʪʝʨʠʠ, 

ʢʦʪʦʨʘʷ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʷʝʪ ʥʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ ʠ ʧʦʟʚʦʣʷʝʪ 

ʦʙʲʷʩʥʠʪʴ ʨʷʜ ʷʚʣʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʨʦʙʣʝʤʫ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. 

 

1. ʕʬʠʨ ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʤʘʪʝʨʠʠ 

 

ʌʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʵʬʠʨʘ ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ ʧʨʝʜʣʘʛʘʣʠʩʴ 

ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ [4]. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʙʳʣʠ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ 

ʦ ʚʠʭʨʝʚʦʤ ʜʚʠʞʝʥʠʠ ʵʬʠʨʘ. ʆʜʥʫ ʠʟ ʧʝʨʚʳʭ çʚʠʭʨʝʚʳʭè ʤʦʜʝʣʝʡ ʵʬʠʨʘ ʧʨʝʜʣʦʞʠʣ ʚ 1858 

ʛʦʜʫ ɻ.ɻʝʣʴʤʛʦʣʴʮ [5]. ʆʥ ʞʝ ʜʘʣ ʬʠʟʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʦʨʝʤʳ ʦ ʩʦʭʨʘʥʝʥʠʠ ʚʠʭʨʝʡ. 

ʆʜʥʘʢʦ ʝʱʝ ʂʦʰʠ ʠ ʉʪʦʢʩ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʣʶʙʘʷ ʯʘʩʪʠʮʘ ʠʜʝʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʥʝ ʤʦʞʝʪ 

ʧʦʣʫʯʠʪʴ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʧʨʠ ʩʦʜʝʡʩʪʚʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʝʩʣʠ ʦʥʘ ʥʝ ʦʙʣʘʜʘʝʪ 

ʠʤ ʚ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ ʦʪʩʯʝʪʘ ʚʨʝʤʝʥʠ. ʕʪʦ ʦʟʥʘʯʘʣʦ, ʯʪʦ ʚʠʭʨʝʚʦʝ ʜʚʠʞʝʥʠʝ ʤʦʞʝʪ 

ʚʦʟʥʠʢʥʫʪʴ ʣʠʰʴ ʚ ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʣʠʪʝʣʴʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʠʭʨʝʡ ʚ 

ʪʘʢʦʡ ʩʨʝʜʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʠʟ-ʟʘ ʜʠʩʩʠʧʘʮʠʠ ʵʥʝʨʛʠʠ ʚʠʭʨʝʡ. ʉʤʫʱʘʣʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʪʘʢʞʝ ʥʝʠʟʙʝʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʠ ʵʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ 

ʪʚʝʨʜʳʭ ʪʝʣ ʯʝʨʝʟ ʵʬʠʨ, ʯʪʦ ʨʘʩʭʦʜʠʣʦʩʴ ʩ ʥʘʙʣʶʜʘʚʰʝʡʩʷ ʥʝʠʟʤʝʥʥʦʩʪʴʶ ʪʨʘʝʢʪʦʨʠʡ 

ʥʝʙʝʩʥʳʭ ʪʝʣ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʧʠʨʘʷʩʴ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ 
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ʚʠʭʨʝʚʦʛʦ ʜʚʠʞʝʥʠʷ, ɼʞ. ʊʦʤʩʦʥ ʚ 1904 ʛʦʜʫ ʚʳʜʚʠʥʫʣ ʛʠʧʦʪʝʟʫ çʚʠʭʨʝʚʳʭ ʘʪʦʤʦʚè. ʆʥ 

ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ɺʩʝʣʝʥʥʦʡ ʟʘʧʦʣʥʝʥʦ ʵʬʠʨʦʤ ï ʠʜʝʘʣʴʥʦʡ ʞʠʜʢʦʩʪʴʶ, ʚ 

ʢʦʪʦʨʦʡ ʘʪʦʤʳ ʤʘʪʝʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʘʣʳʭ ʚʠʭʨʝʡ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʘʪʦʤʦʚ ʚʝʱʝʩʪʚʘ 

ɼʞ. ʊʦʤʩʦʥ ʦʙʲʷʩʥʷʣ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ, ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʶʪ ʝʛʦ 

ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ. ʆʜʥʘʢʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʠʤ ʤʦʜʝʣʴ ʘʪʦʤʘ ʪʠʧʘ çʧʫʜʠʥʛʘ ʩ ʠʟʶʤʦʤè ʥʝ 

ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʜʘʣʴʥʝʡʰʠʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʧʦ ʠʟʫʯʝʥʠʶ ʩʪʨʦʝʥʠʷ ʘʪʦʤʘ.  

ʆʜʥʠʤ ʠʟ ʩʣʝʜʩʪʚʠʡ ʥʘʣʠʯʠʷ ʚ ʵʬʠʨʝ ʚʷʟʢʦʩʪʠ ʜʦʣʞʥʦ ʙʳʣʦ ʩʪʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

çʵʬʠʨʥʦʛʦ ʚʝʪʨʘè. ʇʦʵʪʦʤʫ ʤʥʦʛʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ (ʌʠʟʦ, ʌʫʢʦ, ɸʨʘʛʦ, ʄʘʡʢʝʣʴʩʦʥ ʠ 

ʄʦʨʣʠ, ɻʘʵʣ ɹʠ ʄʠʣʣʝʨ, ʍʘʨʠʩʦʥ, ʉʘʥʴʷʢ ʠ ʇʦʛʘʥʠ) ʧʦʪʨʘʪʠʣʠ ʥʝʤʘʣʦ ʣʝʪ ʥʘ ʧʦʩʪʘʥʦʚʢʫ 

ʦʧʳʪʦʚ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʵʪʦʛʦ çʚʝʪʨʘè [1]. ɼʦ ʩʠʭ ʧʦʨ ʦʬʠʮʠʘʣʴʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʥʝ 

ʧʨʠʚʝʣʠ ʢ ʝʛʦ ʦʙʥʘʨʫʞʝʥʠʶ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʜʘʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʜʥʦʟʥʘʯʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ ʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ.  

ʄʝʞʜʫ ʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʥʘʣʠʯʠʠ ʚ ʵʬʠʨʝ ʚʷʟʢʦʩʪʠ ʚʳʪʝʢʘʝʪ ʣʠʰʴ 

ʠʟ ʥʘʠʚʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʰʣʦʛʦ ʦ ʪʝʧʣʦʪʝ ʢʘʢ ʥʝʫʥʠʯʪʦʞʠʤʦʤ ʬʣʶʠʜʝ, ʩʦʜʝʨʞʘʱʝʤʩʷ 

ʚʦ ʚʩʝʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣʘʭ. ʕʪʘ ʪʦʯʢʘ ʟʨʝʥʠʷ ʧʦʜʢʨʝʧʣʷʣʘʩʴ 3-ʤ ʥʘʯʘʣʦʤ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʘʙʩʦʣʶʪʥʳʡ ʥʫʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʜʦʩʪʠʞʠʤ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ. ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʜʠʩʩʠʧʘʮʠʷ ʵʥʝʨʛʠʠ, ʚʳʟʚʘʥʥʘʷ ʧʨʝʚʨʘʱʝʥʠʝʤ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʬʦʨʤ ʵʥʝʨʛʠʠ ʚ 

ʪʝʧʣʦʪʫ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʩʚʦʡʩʪʚʦʤ ʣʶʙʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ 

ʧʝʨʝʤʝʱʝʥʠʝ ʪʝʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʢʦʡ-ʣʠʙʦ ʩʨʝʜʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʨʳʚʦʤ ʩʪʘʨʳʭ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ. ʇʝʨʚʳʡ ʠʟ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʪʨʝʙʫʝʪ ʟʘʪʨʘʪʳ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʙʦʪʳ, ʚʪʦʨʦʡ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʣʘʢʩʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʵʥʝʨʛʠʷ, ʟʘʪʨʘʯʝʥʥʘʷ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʩʚʷʟʝʡ, ʚʦʟʚʨʘʱʘʝʪʩʷ ʫʞʝ ʚ ʬʦʨʤʝ ʪʝʧʣʘ. 

ʀʥʘʯʝ ʦʙʩʪʦʠʪ ʜʝʣʦ, ʝʩʣʠ ʪʝʧʣʦʪʫ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʧʦʟʠʮʠʡ ʵʥʝʨʛʦʜʠʥʘʤʠʢʠ ʢʘʢ 

ʩʠʥʪʝʟ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʭʘʦʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʝʱʝʩʪʚʘ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [6]. ʊʦʛʜʘ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʳʤ, ʯʪʦ ʵʪʦʪ ʩʠʥʪʝʟ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʰʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ (ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ) ʫʨʦʚʥʝ ʩʪʨʫʢʪʫʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʱʝʩʪʚʘ, ʠ ʯʪʦ ʭʘʦʪʠʯʝʩʢʘʷ ʬʦʨʤʘ ʵʥʝʨʛʠʠ ʦʪʥʶʜʴ ʥʝ ʩʚʦʡʩʪʚʝʥʥʘ ʵʬʠʨʫ ʩ 

ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʬʦʨʤʦʡ ʝʛʦ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʚ ʵʬʠʨʝ ʜʠʩʩʠʧʘʮʠʠ 

ʵʥʝʨʛʠʠ (ʚʷʟʢʦʩʪʠ) ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʥʝʤ ʥʝʟʘʪʫʭʘʶʱʠʭ ʘʚʪʦʢʦʣʝʙʘʥʠʡ 

ʧʣʦʪʥʦʩʪʠ. ʆʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʵʪʦʤ ʚʦʣʥʳ ʧʣʦʪʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʩʪʦʷʯʠʤʠ, ʪʘʢ ʠ 

ʙʝʛʫʱʠʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʣʴʮʝʚʳʤʠ, ʜʚʠʛʘʶʱʠʤʠʩʷ ʧʦ ʟʘʤʢʥʫʪʳʤʠ ʪʨʘʝʢʪʦʨʠʷʤ). ʆʩʥʦʚʥʳʤ 

ʩʚʦʡʩʪʚʦʤ ʪʘʢʠʭ ʚʦʣʥ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʥʦʩʠʪʴ ʵʥʝʨʛʠ ʁ ʙʝʟ 

ʧʝʨʝʥʦʩʘ ʚʝʱʝʩʪʚʘ. ʕʪʦ ʠ ʜʝʣʘʝʪ ʵʬʠʨ ʪʦʡ ʩʨʝʜʦʡ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʧʝʨʝʥʦʩʠʪʴ ʵʥʝʨʛʠʶ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ çʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʘ ʧʦʢʠʥʫʣʘ ʦʜʥʦ ʪʝʣʦ ʠ ʝʱʝ ʥʝ ʜʦʩʪʠʛʣʦ ʜʨʫʛʦʛʦè [7]. 

ɿʘʤʝʪʠʤ ʧʦʧʫʪʥʦ, ʯʪʦ ʵʪʠʤ ʩʚʦʡʩʪʚʦʤ ʦʙʣʘʜʘʝʪ ʪʦʣʴʢʦ ʩʨʝʜʘ, ʠʤʝʶʱʘʷ ʩʦʙʩʪʚʝʥʥʫʶ 

(ʚʥʫʪʨʝʥʥʶʶ) ʵʥʝʨʛʠʶ. ʅʠ ʦʜʥʦ ʩʠʣʦʚʦʝ ʧʦʣʝ ʵʪʠʤ ʩʚʦʡʩʪʚʦʤ ʥʝ ʦʙʣʘʜʘʝʪ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ 

ʦʙʷʟʘʥʦ ʩʚʦʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʩʩ, ʟʘʨʷʜʦʚ, ʪʦʢʦʚ 

ʠʣʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʊʘʢʘʷ ʵʥʝʨʛʠʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, çʚʟʘʠʤʥʘè, ʪ.ʝ. ʧʨʠʥʘʜʣʝʞʠʪ ʚʩʝʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ çʧʦʣʝʦʙʨʘʟʫʶʱʠʭè ʪʝʣ ʠʣʠ ʟʘʨʷʜʦʚ, ʠ ʣʠʰʴ ʫʩʣʦʚʥʦ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʥʝʢʦʝʤʫ 

çʧʨʦʙʥʦʤʫè ʪʝʣʫ ʠʣʠ ʟʘʨʷʜʫ, ʥʘʭʦʜʷʱʝʤʫʩʷ ʚ ʝʱʝ ʙʦʣʝʝ ʘʙʩʪʨʘʢʪʥʦʤ çʧʦʣʝè. ʂʘʢ 

ʩʧʨʘʚʝʜʣʠʚʦ ʟʘʤʝʪʠʣ ʈ.ʌʝʡʥʤʘʥ, çʧʦʣʝ ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʥʘʤʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʜʘʣʴʥʦʜʝʡʩʪʚʠʠè [8]. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʜʦ ʩʠʭ 

ʧʦʨ ʫʧʦʨʥʦ ʧʦʜʤʝʥʷʶʪ ʵʪʦʡ ʬʫʥʢʮʠʝʡ ʨʝʘʣʴʥʳʡ ʥʦʩʠʪʝʣʴ ʵʥʝʨʛʠʠ, ʢʘʢʦʚʳʤ ʷʚʣʷʝʪʩʷ 

ʦʩʮʠʣʣʠʨʫʶʱʠʡ ʵʬʠʨ. 

ʈʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʪʦʤ, ʯʪʦ ʢʦʥʮʝʧʮʠʷ ʵʬʠʨʘ ʚ ʍʍ ʩʪʦʣʝʪʠʠ ʙʳʣʘ ʦʪʚʝʨʛʥʫʪʘ, 

ʩʳʛʨʘʣʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʛʠʧʦʪʝʟʘ ʄ. ʇʣʘʥʢʘ ʦ ʢʚʘʥʪʦʚʘʥʠʠ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʩʧʝʮʠʘʣʴʥʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʉʊʆ) ɸ. ʕʡʥʰʪʝʡʥʘ, ʧʨʝʜʩʪʘʚʠʚʰʘʷ ʩʚʝʪ ʢʘʢ ʧʦʪʦʢ 

ʵʪʠʭ ʢʚʘʥʪʦʚ (ʬʦʪʦʥʦʚ) ʚ ʘʙʩʦʣʶʪʥʦʡ ʧʫʩʪʦʪʝ. ʅʝ ʩʤʦʛʣʦ ʧʝʨʝʣʦʤʠʪʴ ʵʪʫ ʩʠʪʫʘʮʠʶ ʠ ʤʥʝʥʠʝ 

ʚʳʜʘʶʱʝʛʦʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ ʅ. ʊʝʩʣʘ, ʢʦʪʦʨʳʡ ʧʠʩʘʣ: çɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʷ ʚʩʝʛʜʘ 

ʧʨʠʜʝʨʞʠʚʘʶʩʴ ʧʨʠʥʮʠʧʘ, ʯʪʦ ʚʩʝ ʷʚʣʝʥʠʷ ʚ ʧʨʠʨʦʜʝ, ʚ ʢʘʢʦʡ ʙʳ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʝ ʦʥʠ ʥʝ 

ʧʨʦʠʩʭʦʜʠʣʠ, ʧʨʦʷʚʣʷʶʪʩʷ ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʦ. ɺʦʣʥʳ ʝʩʪʴ ʚ ʚʦʜʝ, ʚ ʚʦʟʜʫʭʝ... ʘ ʨʘʜʠʦʚʦʣʥʳ ʠ 

ʩʚʝʪ ï ʵʪʦ ʚʦʣʥʳ ʚ ʵʬʠʨʝ. ʋʪʚʝʨʞʜʝʥʠʝ ʕʡʥʰʪʝʡʥʘ ʦ ʪʦʤ, ʯʪʦ ʵʬʠʨʘ ʥʝʪ, ʦʰʠʙʦʯʥʦ. ʊʨʫʜʥʦ 
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ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʯʪʦ ʨʘʜʠʦʚʦʣʥʳ ʝʩʪʴ, ʘ ʵʬʠʨʘ ï ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʧʝʨʝʥʦʩʠʪ ʵʪʠ 

ʚʦʣʥʳ, ʥʝʪè [9].  

ɿʘʧʦʟʜʘʣʦʝ ʧʨʠʟʥʘʥʠʝ ɸ. ʕʡʥʰʪʝʡʥʘ ʚ 1924 ʛʦʜʫ ʦ ʪʦʤ, ʯʪʦ çʤ· ͔ͤ ͔ͣͦ͗ͣ ͍ 
͔͔͙ͭͦͪͭ;͔͚ͫͦ͟ ͺ͙͙͔͘͟ ͚͙ͦ͋ͦͭͫΈ ͔͋͘ Ήͺ͙ͪ͊Σ ͭΦ͔Φ ͙ͦͤͭͤͯͯͣ͊͟Σ ͔͔͎ͤ͊͒ͤͤͦͦ͡ ͺ͙͙͘;͔͙͙ͫͣ͟ 
͍͚͍͙ͫͦͫͭ͊ͣη [10], ʫʞʝ ʥʝ ʩʤʦʛʣʦ ʠʟʤʝʥʠʪʴ ʧʦʣʦʞʝʥʠʷ. ʇʨʠʰʝʜʰʘʷ ʥʘ ʩʤʝʥʫ ʵʬʠʨʫ ʧʦʣʝʚʘʷ 

ʧʘʨʘʜʠʛʤʘ ʧʦʜʤʝʥʠʣʘ (ʩ ʣʝʛʢʦʡ ʨʫʢʠ ʄʘʢʩʚʝʣʣʘ) ʵʬʠʨ ʥʝʢʠʤ ʘʙʩʪʨʘʢʪʥʳʤ 

çʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤè, ʷʢʦʙʳ ʥʝ ʥʫʞʜʘʶʱʠʤʩʷ ʚ ʩʨʝʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʠ 

ʥʝ ʟʘʚʠʩʷʱʠʤ ʦʪ ʝʛʦ ʠʩʪʦʯʥʠʢʦʚ. ʇʦʷʚʠʚʰʠʝʩʷ ʚʩʣʝʜ ʟʘ ʵʪʠʤ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ çʩʠʣʴʥʳʝè, 

çʩʣʘʙʳʝè, çʥʫʢʣʦʥʥʳʝè, çʤʝʟʦʥʥʳʝè, çʙʘʨʠʦʥʥʳʝè, çʩʧʠʥʦʨʥʳʝè, çʙʦʟʦʥʥʳʝè, 

çʤʠʢʨʦʣʝʧʪʦʥʳʝè, çʪʘʭʠʦʥʥʳʝè, çʪʦʨʩʠʦʥʥʳʝè, çʥʝʡʪʨʠʥʥʳʝè, çʪʦʥʢʠʝè, çʙʠʦʣʦʛʠʯʝʩʢʠʝè, 

çʭʨʦʥʘʣʴʥʳʝè, çʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʝè, çʠʥʬʦʨʤʘʮʠʦʥʥʳʝè ʠ ʪ.ʧ. ʧʦʣʷ ʣʠʰʠʣʠ ʬʠʟʠʢʫ ʥʝ 

ʪʦʣʴʢʦ ʥʘʛʣʷʜʥʦʩʪʠ, ʥʦ ʠ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ. 

ʕʪʦʡ ʚʘʢʭʘʥʘʣʠʠ ʛʠʧʦʪʝʟ ʠ ʧʦʩʪʫʣʘʪʦʚ ʤʦʞʝʪ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʪʦʣʴʢʦ ʚʦʟʚʨʘʪ ʥʘ 

ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʬʠʟʠʢʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʢʨʠʪʝʨʠʝʤ ʠʩʪʠʥʳ ʷʚʣʷʝʪʩʷ ʦʧʳʪ, ʘ 

ʢʨʠʪʝʨʠʝʤ ʣʦʛʠʯʝʩʢʦʡ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ï ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʡ.  

ʂʣʘʩʩʠʯʝʩʢʘʷ ʬʠʟʠʢʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʚʘʥʪʦʚʦʡ, ʥʝ ʦʧʝʨʠʨʫʝʪ çʙʝʟʤʘʩʩʦʚʳʤʠè 

ʯʘʩʪʠʮʘʤʠ. ɺ ʥʝʡ ʣʶʙʦʡ ʚʠʜ ʵʥʝʨʛʠʠ ʚʳʨʘʞʘʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʵʢʩʪʝʥʩʠʚʥʳʭ Ūi ʠ 

ʠʥʪʝʥʩʠʚʥʳʭ ɣi ʧʘʨʘʤʝʪʨʦʚ, ʪ.ʝ. ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʩʪʦʨʦʥʳ. ʊʘʢ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʜʘʚʣʝʥʠʷ ʚʳʨʘʞʘʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʦʙʲʝʤʘ ʠ 

ʜʘʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʘʷ (ʩ ʪʝʧʣʦʪʦʡ) ʵʥʝʨʛʠʷ ï ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʵʥʪʨʦʧʠʠ ʠ ʘʙʩʦʣʶʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʭʠʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ï ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʯʠʩʣʘ ʝʛʦ ʤʦʣʝʡ ʥʘ 

ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠ ʪ.ʜ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʠʟʤʝʥʝʥʠʝ dU ʚʥʫʪʨʝʥʥʝʡ 

(ʩʦʙʩʪʚʝʥʥʦʡ) ʵʥʝʨʛʠʠ U ʚʳʨʘʞʘʝʪʩʷ ʩʫʤʤʦʡ ʧʨʦʠʟʚʝʜʝʥʠʡ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɣi 

(ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ, ʭʠʤʠʯʝʩʢʦʛʦ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ ʪ.ʧ. ʧʦʪʝʥʮʠʘʣʘ) 

ʥʘ ʠʟʤʝʥʝʥʠʝ dŪi ʢʦʦʨʜʠʥʘʪʳ ʧʨʦʮʝʩʩʘ Ūi ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʳ ʜʚʠʞʝʥʠʷ ʜʘʥʥʦʛʦ ʨʦʜʘ, 

ʪ.ʝ. ʚ ʬʦʨʤʝ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 1-ʛʦ ʠ 2-ʛʦ ʥʘʯʘʣ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʠ: 

 

dU =  Ɇi ɣidŪi.       (1) 

 

ʕʪʦʤʫ ʪʨʝʙʦʚʘʥʠʶ ʦʪʚʝʯʘʝʪ ʠ ʵʥʝʨʛʠʷ ʚʦʣʥʳ ɽʚ, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʦʡ ɟʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʝʜʠʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʘʢʫʩʪʠʯʝʩʢʠʭ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ, ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ [11]: 

 

ɟʚ = ɟAʚ
2
ɜ

2
/2 , (ɼʞ/ʤ

3
).       (2) 

 

ɿʜʝʩʴ ɟ, Aʚ, ɜ ï ʧʣʦʪʥʦʩʪʴ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ, ʝʝ ʘʤʧʣʠʪʫʜʘ ʠ ʯʘʩʪʦʪʘ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ [6], ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ɟi ʵʢʩʪʝʥʩʠʚʥʦʡ ʚʝʣʠʯʠʥʳ Ūi ʥʘ ʩʢʦʨʦʩʪʴ 

ʝʝ ʧʝʨʝʥʦʩʘ v ʦʧʨʝʜʝʣʷʝʪ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʵʪʦʡ ʚʝʣʠʯʠʥʳ j i =  ɟivi, ʚ ʪʦʤ ʯʠʩʣʝ ʧʣʦʪʥʦʩʪʴ 

ʪʦʢʘ, ʘ ʛʨʘʜʠʝʥʪ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɣi ʦʧʨʝʜʝʣʷʝʪ ʜʚʠʞʫʱʫʶ ʩʠʣʫ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʍi = 

ï Ðɣi, ʠʤʝʥʫʝʤʫʶ ʚ ʪʝʨʤʦʜʠʥʘʤʠʢʝ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ çʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʦʡè. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ ʠ ʧʨʦʠʟʚʦʜʥʫʶ ʧʦ ʚʨʝʤʝʥʠ dɟʚ/dt ʦʪ ʧʣʦʪʥʦʩʪʠ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ 

ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʠʞʫʱʝʡ ʩʠʣʳ ʧʨʦʮʝʩʩʘ ʣʫʯʠʩʪʦʛʦ 

ʵʥʝʨʛʦʦʙʤʝʥʘ ʍʚ = ï Ðɣʚ (ʩ
-1
), ʥʘ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʚ ʩʚʝʪʦʥʦʩʥʦʡ ʩʨʝʜʝ jʚ:  

 

 ï dɟʚ/dt = ʍʚĿjʚ (ɺʪ/ʤ
3
) ,     (3) 

 

ʛʜʝ ɣʚ = Aʚɜ (ʤĿʩ
-1

) ï ʧʦʪʝʥʮʠʘʣ ʚʦʣʥʳ ʩ ʯʘʩʪʦʪʦʡ ɜ; jʚ = ɟAʚɜv (ɼʞ/ʤ
3
) ï ʧʣʦʪʥʦʩʪʴ 

ʚʦʣʥʦʚʦʛʦ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ; v ï ʩʢʦʨʦʩʪʴ ʝʝ ʧʝʨʝʥʦʩʘ (ʨʘʚʥʘʷ ʧʦ ʤʦʜʫʣʶ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʩ). 

ʂʘʢ ʚʠʜʠʤ, ʵʪʦʪ ʧʦʪʦʢ, ʠʤʝʷ ʨʘʟʤʝʨʥʦʩʪʴ ʵʥʝʨʛʠʠ, ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʯʘʩʪʦʪʳ. 
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ʕʪʦ ʦʩʚʦʙʦʞʜʘʝʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʙʝʛʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʧʦʩʪʫʣʘʪʫ ʇʣʘʥʢʘ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʤʫ ʵʥʝʨʛʠʷ ʢʚʘʥʪʘ ʚʦʧʨʝʢʠ (2) ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʝʨʚʦʡ, ʘ ʥʝ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʯʘʩʪʦʪʳ.  

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ ʍʚ = ï Ð(Aʚɜ), ʚʦʟʥʠʢʘʶʱʘʷ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʵʬʠʨʘ, ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚ ʥʝʤ ʧʨʦʮʝʩʩʘ ʧʝʨʝʥʦʩʘ ʚʦʣʥʦʚʦʡ 

(ʣʫʯʠʩʪʦʡ) ʬʦʨʤʳ ʵʥʝʨʛʠʠ. ʆʥʘ ʞʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠ ʧʨʦʮʝʩʩ ʵʥʝʨʛʦʦʙʤʝʥʘ ʤʝʞʜʫ ʵʬʠʨʦʤ ʠ 

ʚʝʱʝʩʪʚʦʤ. ɽʩʣʠ ʧʨʠʤʝʥʠʪʴ ʢ ʵʬʠʨʫ ʠʟʚʝʩʪʥʳʡ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʫʩʣʦʚʠʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʝʛʦ ʩ ʚʝʱʝʩʪʚʦʤ, ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ 

ʩʣʫʯʘʷʭ, ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʨʘʱʝʥʠʶ ʚ ʥʫʣʴ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʍʚ. ʆʪʩʶʜʘ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʨʫʰʠʪʴ ʫʩʣʦʚʠʷ çʣʫʯʠʩʪʦʛʦè ʨʘʚʥʦʚʝʩʠʷ ʤʦʞʥʦ, ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʦʥʠʟʠʚ 

ʘʤʧʣʠʪʫʜʫ ʠʣʠ ʯʘʩʪʦʪʫ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʚʝʱʝʩʪʚʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʤ ʩ ʵʬʠʨʦʤ 

(ʧʨʦʜʝʣʘʪʴ ʵʪʫ ʦʧʝʨʘʮʠʶ ʩ ʵʬʠʨʦʤ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʚʚʠʜʫ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʝʛʦ ʦʙʲʝʤʘ). ɺ ʩʚʷʟʠ 

ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʵʬʠʨʘ ʩ ʚʝʱʝʩʪʚʦʤ ʥʘʨʫʰʠʪʴ ʝʛʦ ʤʦʞʥʦ, 

ʪʦʣʴʢʦ ʦʩʫʱʝʩʪʚʣʷʷ ʩʚʝʨʭʙʳʩʪʨʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʝʱʝʩʪʚʦ (ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʨʘʟʨʷʜʥʠʢʦʚ, ʢʘʚʠʪʘʮʠʝʡ, ʫʣʴʪʨʘʟʚʫʢʦʤ, ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤʠ ʵʣʝʢʪʨʦʣʠʟʦʤ, ʵʣʝʢʪʨʦʚʟʨʳʚʦʤ ʠ 

ʪ.ʧ.). ʂ ʵʪʠʤ ʩʧʦʩʦʙʘʤ ʠ ʧʨʠʙʝʛʘʶʪ ʩʦʟʜʘʪʝʣʠ ʨʘʟʥʦʛʦ ʨʦʜʘ çʩʚʝʨʭʝʜʠʥʠʯʥʳʭè ʫʩʪʨʦʡʩʪʚ (ʩ 

ʢʧʜ ʷʢʦʙʳ ʚʳʰʝ 100%) [12]. 

ʂʘʢ ʚʠʜʠʤ, ʢʦʥʮʝʧʮʠʷ ʵʬʠʨʘ ʢʘʢ ʩʧʣʦʰʥʦʡ ʚʩʝʧʨʦʥʠʢʘʶʱʝʡ ʩʨʝʜʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʦʪʣʠʯʥʦʡ ʦʪ ʥʫʣʷ ʧʣʦʪʥʦʩʪʴʶ ʠ ʢʦʣʝʙʣʶʱʝʡʩʷ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʷʤʫʶ ʫʛʨʦʟʫ ʢʘʞʫʱʠʤʩʷ ʥʝʟʳʙʣʝʤʳʤʠ çʘʪʦʤʠʩʪʠʯʝʩʢʠʤè 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʜʨʝʚʥʦʩʪʠ. 

 

2. ʆʙʨʘʟʦʚʘʥʠʝ ʚʝʱʝʩʪʚʘ ʠʟ ʵʬʠʨʘ 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʤʫʱʝʥʠʡ ʚ ʩʞʠʤʘʝʤʳʭ ʩʨʝʜʘʭ c 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ c
2 
= (Öʨ/Öɟ), ʛʜʝ ʨ [ɼʞ/ʤ

3
] ï ʜʘʚʣʝʥʠʝ, ʠʤʝʶʱʝʝ ʚ ʪʝʨʤʦʜʠʥʘʤʠʢʝ 

ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʩʤʳʩʣ ʧʣʦʪʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʩʨʝʜʳ. ɺʝʣʠʯʠʥʘ ʵʪʦʡ ʧʨʦʠʟʚʦʜʥʦʡ 

ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʲʝʤʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʨʝʜʳ. ɼʣʷ 

ʵʬʠʨʘ ʢʘʢ ʩʨʝʜʳ ʩ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʬʦʨʤʦʡ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʦʮʝʩʩ ʩʞʘʪʠʷ ʥʦʩʠʪ 

ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʯʪʦ ʜʣʷ ʥʝʛʦ ʩʧʨʘʚʝʜʣʠʚʘ ʥʴʶʪʦʥʦʚʩʢʘʷ ʬʦʨʤʫʣʘ ʩʢʦʨʦʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʥʝʤ ʚʦʟʤʫʱʝʥʠʡ 

 

ʨ/ɟ = c
2 
[ɼʞ/ʢʛ],     (4) 

 

ʛʜʝ c ï ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʜʝʣʴʥʘʷ ʵʥʝʨʛʠʷ ʵʬʠʨʘ Ů = c
2
. ʊʘʢ 

ʨʝʰʘʝʪʩʷ ʦʜʠʥ ʠʟ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʪʝʦʨʠʠ ʵʬʠʨʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʥʘʣʠʯʠʠ ʫ 

ʥʝʛʦ ʦʛʨʦʤʥʳʭ ʟʘʧʘʩʦʚ ʫʧʦʨʷʜʦʯʝʥʥʦʡ (ʩʦʙʩʪʚʝʥʥʦʡ) ʵʥʝʨʛʠʠ, ʥʝ ʟʘʚʠʩʷʱʝʡ ʦʪ ʥʘʣʠʯʠʷ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʷ ʚ ʥʝʤ ʚʝʱʝʩʪʚʘ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʧʣʦʪʥʦʩʪʠ ʵʬʠʨʘ ɟ ʚ ʥʝʤ 

ʚʦʟʥʠʢʘʶʪ ʚʦʣʥʳ, ʫʥʦʩʷʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ɽʚ ʚ ʬʦʨʤʝ ʙʝʛʫʱʝʡ ʚʦʣʥʳ. ɺ 

ʧʨʦʮʝʩʩʝ ʧʦʛʣʦʱʝʥʠʷ ʵʪʠʭ ʚʦʣʥ ʚʝʱʝʩʪʚʦʤ ʚʦʟʨʘʩʪʘʝʪ ʝʛʦ ʵʥʝʨʛʠʷ ʧʦʢʦʷ ɽʦ (dɽʦ = ï dɽʚ), ʘ 

ʚʩʣʝʜʩʪʚʠʝ ʧʨʝʚʨʘʱʝʥʠʷ ʵʬʠʨʘ ʚ ʚʝʱʝʩʪʚʦ ʫʤʝʥʴʰʘʝʪʩʷ ʤʘʩʩʘ ʵʬʠʨʘ ʄ ʠ ʚʦʟʨʘʩʪʘʝʪ ʤʘʩʩʘ 

ʧʦʢʦʷ ʩʠʩʪʝʤʳ m, ʪʘʢ ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ ïdʄ = dm ʠ 

ïdɽʚ = ï c
2
dʄ = c

2
dm. ʆʪʩʶʜʘ ʧʦʩʣʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʤ:  

ɽʦ = mc
2
.      (5) 

 

ʂ ʵʪʦʤʫ ʚʳʨʘʞʝʥʠʶ
1)

 ʟʘʜʦʣʛʦ ʜʦ ɸ.ʕʡʥʰʪʝʡʥʘ ʧʨʠʰʝʣ ʮʝʣʳʡ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ: 

ʐʨʘʤʤ (H. Schramm), ɹʨʘʫʤʶʣʣʝʨ (W. Braum¿ller), ʅ.ʋʤʦʚ, ɼʞ. ʊʦʤʩʦʥ (J.Thomson), 

ʍʵʚʠʩʘʡʜ (ʆ. Heaviside), ʇʫʘʥʢʘʨʝ (J.H. Poincarʝ) ʠ ʍʘʟʝʥʦʨʣʴ (F. Hasenºhrl).  

ɼʘʣʝʝ, ʩʦʛʣʘʩʥʦ (3), ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʵʬʠʨʘ ʚʝʱʝʩʪʚʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʤʘʩʩʘ ʧʦʢʦʷ ʧʦʩʣʝʜʥʝʛʦ m. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʱʝʩʪʚʦ ʤʦʞʝʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

çʢʦʥʜʝʥʩʘʮʠʠè (ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ) ʵʬʠʨʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ 

                                                 
1)
 ɿʘʤʝʪʠʤ, ʯʪʦ ʢ ʵʪʦʤʫ ʚʳʚʦʜʫ ʥʝʣʴʟʷ ʙʳʣʦ ʧʨʠʡʪʠ, ʥʝ ʜʦʧʫʩʢʘʷ (ʭʦʪʷ ʙʳ ʤʦʣʯʘʣʠʚʦ) ʧʨʝʚʨʘʱʝʥʠʷ ʵʬʠʨʘ ʢʘʢ 

ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʳ ʚ ʚʝʱʝʩʪʚʦ, ʧʦʩʢʦʣʴʢʫ ʧʝʨʝʥʦʩ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ çʙʝʟʤʘʩʩʦʚʳʤè.  
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ʪʚʝʨʜʳʭ, ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʪʝʣ ʚ ʨʷʜʝ ʦʙʣʘʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʝʠʟʙʝʞʝʥ ʠ ʦʙʨʘʪʥʳʡ 

ʧʨʦʮʝʩʩ ʧʨʝʚʨʘʱʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʵʬʠʨ. ʇʦʥʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʦʛʦ 

ʧʨʝʚʨʘʱʝʥʠʷ ʥʝʩʣʦʞʥʦ, ʝʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ ʚʝʱʝʩʪʚʘ ҫ ʚ ʚʠʜʝ ʩʫʤʤʳ ʵʥʝʨʛʠʠ 

ʧʦʢʦʷ ɽʦ ʠ ʚʥʝʰʥʝʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ɽ
ʢ
. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ɽʦ = ҫ ï ɽ

ʢ
, ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʷʩʥʳʤ, ʯʪʦ ʩ ʧʨʠʙʣʠʞʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʝʱʝʩʪʚʘ v ʢ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ c ʠ ʥʝʠʟʤʝʥʥʦʡ 

ʤʘʩʩʝ ʧʦʢʦʷ m ʵʥʝʨʛʠʷ ʧʦʢʦʷ ɽʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʧʨʠ v = ʩ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ, ʝʩʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʆ ʧʦʣʦʞʠʪʴ ɽ
ʢ
 = mc

2 
=

 
ҫ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʩʢʦʨʝʥʠʷ ʪʝʣʘ ʚʩʝ 

ʧʨʠʩʫʱʠʝ ʚʝʱʝʩʪʚʫ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʚʳʨʦʞʜʘʶʪʩʷ ʠ ʧʨʠ v = ʩ ʠʩʯʝʟʘʶʪ ʧʦʣʥʦʩʪʴʶ. 

ɺʝʱʝʩʪʚʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʦʚʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʵʬʠʨ! ʆʜʥʘʢʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝ ʠʤʝʝʪ ʥʠʯʝʛʦ 

ʦʙʱʝʛʦ ʩ ʘʥʥʠʛʠʣʷʮʠʝʡ ʵʣʝʢʪʨʦʥʘ ʩ ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ ʧʦʟʠʪʨʦʥʦʤ. ʇʨʦʩʪʦ ʪʝ ʬʦʨʤʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʪʝʧʣʦʚʳʝ, ʤʝʭʘʥʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʪ.ʧ. 

ʧʨʦʮʝʩʩʳ ʚ ʥʝʤ, ʧʦ ʤʝʨʝ ʫʩʢʦʨʝʥʠʷ ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ ʜʨʫʛʠʤ, ʫʧʦʨʷʜʦʯʝʥʥʳʤ ʬʦʨʤʘʤ. ɺ 

ʩʘʤʦʤ ʜʝʣʝ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʮʝʥʪʨʘ ʤʘʩʩʳ ʩʠʩʪʝʤʳ, ʪ.ʝ. ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮ, ʨʘʚʥʘ ʩ, ʪʦ 

ʭʘʦʪʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʚ ʥʝʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʵʪʦʡ 

ʩʢʦʨʦʩʪʠ ʚ ʙ·ʣʴʰʫʶ ʩʪʦʨʦʥʫ ʠʩʢʣʶʯʘʶʪʩʷ ʩʘʤʠʤ ʬʘʢʪʦʤ ʧʨʝʜʝʣʴʥʦʩʪʠ ʵʪʦʡ ʩʢʦʨʦʩʪʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʝʱʝʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʠʨʘ ʜʦʣʞʥʦ ʥʘʙʣʶʜʘʪʴʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʤʝʜʣʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʦʩʣʘʙʣʝʥʠʝ ʢʫʣʦʥʦʚʩʢʠʭ ʩʠʣ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʨʷʜʦʚ ʠ ʪ.ʧ., ʪ.ʝ. ʚʩʝ ʪʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʝʥʥʳ ʚʝʱʝʩʪʚʫ, ʘ ʥʝ 

ʵʬʠʨʫ. ɺ ʵʪʦʤ ʠ ʩʦʩʪʦʷʪ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʵʬʬʝʢʪʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʚʝʱʝʩʪʚʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʠʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʩʪʝʤʘʭ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʠʭ ʠʥʝʨʮʠʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʠʨʘ ʢ ʧʨʝʜʝʣʴʥʦʡ ʜʣʷ ʥʝʛʦ ʚʝʣʠʯʠʥʝ.  

 

3. ʇʨʠʨʦʜʘ ʩʠʣ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʵʬʠʨʘ 

 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʵʥʝʨʛʦʜʠʥʘʤʠʢʝ, ʣʶʙʘʷ ʩʠʣʘ (ʚʥʝʰʥʷʷ ʠ ʚʥʫʪʨʝʥʥʷʷ, 

ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʘʷ ʠ ʢʦʨʦʪʢʦʜʝʡʩʪʚʫʶʱʘʷ, ʧʦʣʝʟʥʘʷ ʠ ʜʠʩʩʠʧʘʪʠʚʥʘʷ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʠ 

ʥʝʤʝʭʘʥʠʯʝʩʢʘʷ) ʚʳʨʘʞʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʛʨʘʜʠʝʥʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʦʨʤʳ ʵʥʝʨʛʠʠ ҫi 

[6,19]:  

 

Fi = ï (Öҫi/Ör ).     (6) 

 

ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʧʦʥʷʪʠʝ ʩʠʣʳ ʠ ʜʦʢʘʟʘʪʴ ʝʜʠʥʩʪʚʦ ʥʝ 

ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʠ ʨʘʟʤʝʨʥʦʩʪʠ, ʥʦ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʚʥʝʰʥʠʭ ʜʣʷ ʚʝʱʝʩʪʚʘ ʩʠʣ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʵʬʠʨʘ ʢʘʢ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʘʩʩʤʦʪʨʠʤ ʦʜʠʥʦʯʥʫʶ ʚʦʣʥʫ 

ʵʬʠʨʘ, ʚʳʟʚʘʥʥʫʶ ʦʪʢʣʦʥʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʵʬʠʨʘ ɟ ʦʪ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ r ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʦʣʫʚʦʣʥʳ. ʕʪʦ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʨʠʩ. 1, ʥʘ 

ʢʦʪʦʨʦʤ ʠʟʦʙʨʘʞʝʥʘ ʦʜʠʥʦʯʥʘ ̫ʚʦʣʥʘ ʜʣʠʥʦʡ ɚ ʠ ʘʤʧʣʠʪʫʜʦʡ Aʚ 
ʢʘʢ ʬʫʥʢʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʳ (ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ r ). 

ʈʘʟʦʙʴʝʤ ʚʦʣʥʫ ʥʘ ʜʚʘ ʧʦʣʫʚʦʣʥʦʚʳʭ ʫʯʘʩʪʢʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

ɚ/2 ʠ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Ūʚ' ʠ Ūʚ" ʧʣʦʱʘʜʠ ʟʘʰʪʨʠʭʦʚʘʥʥʳʭ ʬʠʛʫʨ 

ʚ ʢʘʞʜʦʤ ʧʦʣʫʧʝʨʠʦʜʝ ʚʦʣʥʳ. ʊʦʛʜʘ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʦʚ ʢʘʞʜʦʡ 

ʠʟ ʜʚʫʭ ʟʘʰʪʨʠʭʦʚʘʥʥʳʭ ʧʣʦʱʘʜʦʢ R' ʠ R" ʦʧʨʝʜʝʣʠʪʩʷ 

ʠʟʚʝʩʪʥʳʤ ʦʙʨʘʟʦʤ:  

 

R' = Ú[ɟ(r ) ïr]rdV'/Ūʚ' ; R" =Ú[ɟ(r ) ïr]rdV'/Ūʚ",   (7) 

 

ʛʜʝ æRʚ= R"ï R' = ær  ï ʧʣʝʯʦ ʚʦʣʥʦʚʦʛʦ çʜʠʧʦʣʷè, ʨʘʚʥʦʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʣʠʥʝ 

ʧʦʣʫʚʦʣʥʳ ɚ/2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʦʩʮʠʣʣʠʨʫʶʱʝʛʦ ʵʬʠʨʘ 

ʧʦʨʦʞʜʘʝʪ ʝʛʦ çʧʦʣʷʨʠʟʘʮʠʶè, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʠʵʣʝʢʪʨʠʢʘʭ. 

 
ʈʠʩ. 1. ɺʦʣʥʘ ʢʘʢ ʜʠʧʦʣʴ 
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ʆʙʨʘʟʦʚʘʥʠʝ çʵʬʠʨʥʳʭ ʜʠʧʦʣʝʡè ʧʦʨʦʞʜʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚ ʥʝʤ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ 

Fi = ï (Öҫi/Öær), ʧʦʜʦʙʥʳʭ ʩʠʣʘʤ, ʠʩʭʦʜʷʱʠʤ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʣʠ ʤʘʛʥʠʪʥʳʭ ʜʠʧʦʣʝʡ. 

ʈʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʪʘʢʠʭ ʩʠʣ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ r  ʦʪ ʚʩʝʭ ʵʬʠʨʥʳʭ ʜʠʧʦʣʝʡ, ʠ 

ʩʦʟʜʘʝʪ ʪʦ, ʯʪʦ ʤʳ ʥʘʟʳʚʘʝʤ ʩʠʣʦʚʳʤ ʧʦʣʝʤ. ʆʪʩʶʜʘ ʠ ʧʦʥʷʪʠʝ ʩʠʣʦʚʦʛʦ ʧʦʣʷ ʢʘʢ ʦʙʣʘʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʡ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʩʠʣʳ. ʂʘʢ ʚʠʜʠʤ, ʧʦʣʝ ï ʵʪʦ ʧʨʦʩʪʦ 

ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʬʠʨʘ. 

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʵʬʠʨʘ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢ, ʯʪʦ ʦʥ ʩʧʦʩʦʙʝʥ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʣʶʙʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʝʱʝʩʪʚʘ. ʊʘʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʫʩʠʣʠʚʘʝʪʩʷ ʥʘ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪʘʭ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚʝʱʝʩʪʚʘ ʠ ʧʦʪʦʤʫ ʩʧʦʩʦʙʥʦ ʚʳʟʳʚʘʪʴ ʚ ʥʝʤ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʵʬʬʝʢʪʳ ï ʦʪ ʜʠʩʩʠʧʘʮʠʠ 

ʵʥʝʨʛʠʠ ʜʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʠʤ ʧʨʦʮʝʩʩʦʚ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʜʠʵʣʝʢʪʨʠʢʘʭ ʠ ʤʘʛʥʝʪʠʢʘʭ ʚʦʟʜʝʡʩʪʚʠʝ ʵʬʠʨʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʨʘʙʦʪʘ ʧʦʣʷʨʠʟʘʮʠʠ ʠʣʠ 

ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ. ʕʪʦ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʪʘʢʠʝ ʪʝʣʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʭ ʚ 

ʢʘʯʝʩʪʚʝ ʜʝʪʝʢʪʦʨʦʚ ʚʦʩʧʨʠʥʠʤʘʶʪ ʩʚʝʪ ʢʘʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʷʚʣʝʥʠʝ. ɺ ʜʨʫʛʠʭ ʪʝʣʘʭ ʦʥʦ 

ʚʳʟʳʚʘʝʪ ʠʦʥʠʟʘʮʠʶ, ʬʦʪʦʵʬʬʝʢʪ, ʬʦʪʦʩʠʥʪʝʟ, ʬʣʫʦʨʝʩʮʝʥʮʠʶ, ʬʦʪʦʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ, 

ʩʠʥʪʝʟ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʪ.ʧ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʩʚʝʪ ï ʣʠʰʴ ʪʘ 

ʯʘʩʪʴ ʜʠʘʧʘʟʦʥʘ ʢʦʣʝʙʘʥʠʡ ʵʬʠʨʘ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʣʘʭ ʚ ʚʠʜʝ ʦʧʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ. 

ɽʱʝ ʙʦʣʝʝ ʫʟʢʠʡ ʜʠʘʧʘʟʦʥ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʨʘʩʩʝʠʚʘʝʪʩʷ ʪʝʣʘʤʠ. ʊʘʢʦʝ 

ʠʟʣʫʯʝʥʠʝ ʥʘʟʳʚʘʶʪ ʪʝʧʣʦʚʳʤ. ɺ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʨʷʜ ʚʝʱʝʩʪʚ ʦʢʘʟʳʚʘʶʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʟʨʘʯʥʳʤʠ ʜʣʷ ʚʦʣʥ ʵʬʠʨʘ. ʊʦʛʜʘ ʠʟʣʫʯʝʥʠʝ ʥʘʟʳʚʘʶʪ ʨʝʥʪʛʝʥʦʚʩʢʠʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʬʠʨ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʵʬʬʝʢʪʦʚ ʣʶʙʦʡ ʧʨʠʨʦʜʳ. ɽʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʘʝʪʩʷ 

ʯʘʩʪʦʪʦʡ ʠ ʪʝʤ, ʢʘʢ ʚʝʱʝʩʪʚʦ ʝʛʦ ʚʦʩʧʨʠʥʠʤʘʝʪ. ʕʪʠʤ ʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠ ʩʧʦʩʦʙʳ ʠʟʦʣʷʮʠʠ 

ʚʝʱʝʩʪʚʘ ʦʪ ʵʪʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʅʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʵʢʨʘʥʳ ʧʦʛʣʦʱʘʶʪ ʠʟʣʫʯʝʥʠʝ 

ʵʬʠʨʘ ʚ ʪʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʚʦʟʙʫʞʜʘʪʴ ʵʣʝʢʪʨʦʥʳ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʣʘʙʝʝ ï ʚ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʠ ʝʱʝ ʤʝʥʴʰʝ ï ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ çʪʦʥʢʠʤè, çʪʦʨʩʠʦʥʥʳʤè ʠ ʪ.ʧ. ʧʦʣʷʤ. ʀʤʝʥʥʦ ʵʪʦ, ʘ ʥʝ ʤʘʣʘʷ 

(çʥʝʪʝʧʣʦʚʘʷè) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʘʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠʭ ʛʣʫʙʦʢʫʶ ʧʨʦʥʠʢʘʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʦʪʥʶʜʴ ʥʝ ʩʚʦʡʩʪʚʝʥʥʫʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʢʦʣʝʙʘʥʠʷʤ. ɺ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʪʦʨʩʠʦʥʥʳʝè ʧʦʣʷ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʩ ʟʘʤʢʥʫʪʳʤʠ ʚʦʣʥʘʤʠ ʵʬʠʨʘ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʠʣʴʥʦ ʧʦʛʣʦʱʘʶʪʩʷ 

ʧʦʣʠʤʝʨʥʳʤʠ ʧʣʝʥʢʘʤʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʚʩʝʭ ʩʠʣ ʝʜʠʥʘ ï ʨʘʟʣʠʯʝʥ 

ʣʠʰʴ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʵʪʠʭ ʩʠʣ ʠ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʚ ʚʝʱʝʩʪʚʝ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʪʢʨʳʚʘʝʪ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʚʟʛʣʷʜ ʥʘ ʧʨʦʙʣʝʤʫ ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʦʡ 

ʪʝʦʨʠʠ ʧʦʣʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʥʠʤ ʚʩʣʝʜ ʟʘ ɸ.ʕʡʥʰʪʝʡʥʦʤ ʧʦʥʠʤʘʶʪ ʫʥʠʚʝʨʩʘʣʴʥʦʝ 

ʧʦʣʝ, ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʟʘ ʚʩʝ ʚʠʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ (ʩʠʣʳ ʣʶʙʦʡ ʧʨʠʨʦʜʳ). ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʠʩʢ 

ʪʘʢʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʤʫ ɸ.ʕʡʥʰʪʝʡʥ ʧʦʩʚʷʪʠʣ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʩʚʦʝʡ ʞʠʟʥʠ, ʥʝ ʫʚʝʥʯʘʣʩʷ 

ʫʩʧʝʭʦʤ. ʉʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ ʚʠʜʠʪ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʝʜʠʥʩʪʚʘ ʩʠʣ 

ʚ ʧʨʝʜʝʣʝ ʙʝʩʢʦʥʝʯʥʳʭ ʵʥʝʨʛʠʡ. ɹʝʩʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʦʠʩʢʘ ʪʘʢʦʛʦ ʧʦʣʷ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦʡ ʩ 

ʧʦʟʠʮʠʡ ʚʦʣʥʦʚʦʡ ʪʝʦʨʠʠ ʤʘʪʝʨʠʠ, ʢʦʛʜʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʩʠʣʳ ʟʘʚʝʜʦʤʦ ʠʤʝʶʪ 

ʝʜʠʥʫʶ (ʵʬʠʨʥʫʶ) ʧʨʠʨʦʜʫ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʨʘʟʣʠʯʘʶʪʩʷ ʣʠʰʴ ʧʦʪʦʤʫ, 

ʯʪʦ ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʠʟʦʣʷʮʠʠ ʠ ʨʘʟʣʠʯʠʤʳʝ ʧʨʦʷʚʣʝʥʠʷ ʚ 

ʦʙʲʝʢʪʘʭ ʠʭ ʧʨʠʣʦʞʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʦʠʩʢʫ ʝʜʠʥʦʡ ʪʝʦʨʠʠ ʧʦʣʷ ʤʦʞʝʪ 

ʩʪʘʪʴ ʝʜʠʥʳʡ ʤʝʪʦʜ ʥʘʭʦʞʜʝʥʠʷ ʷʚʥʦ ʨʘʟʣʠʯʠʤʳʭ ʩʠʣ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʵʥʝʨʛʦʜʠʥʘʤʠʢʦʡ. 

 

4. ʕʬʠʨʥʦ-ʩʦʣʠʪʦʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʦʮʝʩʩʘ ʠʟʣʫʯʝʥʠʷ 

 

ʇʨʝʜʧʨʠʥʷʪʳʡ ʥʘʤʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʨʦʙʣʝʤʝ ʵʬʠʨʘ ʦʧʠʨʘʝʪʩʷ ʪʦʣʴʢʦ 

ʥʘ ʤʥʦʞʝʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʬʘʢʪʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʚʦʣʥʦʚʦʡ ʧʨʠʨʦʜʝ ʥʝ 

ʪʦʣʴʢʦ ʩʚʝʪʘ, ʥʦ ʠ ʚʝʱʝʩʪʚʘ [13]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʩʚʦʙʦʞʜʘʝʪ ʥʘʩ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʜʝʣʷʪʴ 

ʵʬʠʨ ʤʥʦʞʝʩʪʚʦʤ ʩʚʦʡʩʪʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʚʝʱʝʩʪʚʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʩʚʦʡʩʪʚʘ, ʧʨʠʩʫʱʝʛʦ ʚʩʝʤ ʬʦʨʤʘʤ ʤʘʪʝʨʠʠ ï ʝʛʦ ʦʪʣʠʯʥʦʡ ʦʪ ʥʫʣʷ ʧʣʦʪʥʦʩʪʠ.  
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ʉ ʧʦʟʠʮʠʡ ʚʦʣʥʦʚʦʡ ʪʝʦʨʠʠ ʩʪʨʦʝʥʠʷ ʤʘʪʝʨʠʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʢʚʘʥʪʦʤ ʵʥʝʨʛʠʠ 

ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʣʥʘ ʢʘʢ ʜʠʩʢʨʝʪʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʢʘʢ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʝʥʠ. ʆʪʩʫʪʩʪʚʠʝ ʚ ʵʬʠʨʝ ʜʠʩʩʠʧʘʮʠʠ ʵʥʝʨʛʠʠ ʜʝʣʘʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚ ʥʝʤ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʣʦʪʥʦʩʪʠ ʥʝʠʟʙʝʞʥʳʤ. ʕʪʠ ʥʝʟʘʪʫʭʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ ʠ 

ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʵʬʠʨʝ ʚʦʣʥ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʳ. ʏʘʩʪʴ ʚʦʣʥ, ʛʨʫʧʧʠʨʫʷʩʴ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʦ ʵʪʠʤ ʯʘʩʪʦʪʘʤ, ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʥʘʤʠ ʢʘʢ 

ʚʝʱʝʩʪʚʦ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʦʙʨʘʟʫʶʪ ʢʦʣʴʮʝʚʠʜʥʳʝ (ʟʘʤʢʥʫʪʳʝ) ʚʦʣʥʳ
1)

, 

ʢʦʪʦʨʳʝ ʚ ʩʚʦʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘʤ ʢʘʢ ʚʨʘʱʘʶʱʠʝʩʷ ʯʘʩʪʠʮʳ ʪʠʧʘ 

ʦʨʙʠʪʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʦʚ.  

ʊʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʝʜʝʪ ʢ ʧʝʨʝʦʩʤʳʩʣʝʥʠʶ ʤʥʦʛʠʭ ʧʦʣʦʞʝʥʠʡ ʢʚʘʥʪʦʚʦʡ 

ʤʝʭʘʥʠʢʠ, ʢʘʩʘʶʱʠʭʩʷ ʧʨʦʮʝʩʩʘ ʠʟʣʫʯʝʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ 

ʠʟʣʫʯʝʥʠʝ ʘʪʦʤʦʤ ʵʥʝʨʛʠʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʩʭʦʜʷʱʠʝ ʠʟ ʵʬʠʨʘ ʩʠʣr F, 

ʪʦʨʤʦʟʷʪ ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʠʭ ʜʚʠʞʝʥʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʦʣʴʢʦ 

ʮʝʥʪʨʘʣʴʥʳʭ ʩʠʣ ʵʥʝʨʛʠʷ ʘʪʦʤʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ɺʩʣʝʜ ʟʘ ʵʪʠʤ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʟʘ 

ʚʨʝʤʷ ʧʦʣʫʦʙʦʨʦʪʘ ʵʣʝʢʪʨʦʥʘ ʪʘʢʦʝ ʪʦʨʤʦʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦʢʨʘʪʥʳʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʠʯʠʥʦʡ ʜʠʩʢʨʝʪʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʣʫʯʝʥʠʷ ʠ ʢʚʘʥʪʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʦʩʮʠʣʣʷʮʠʡ ʵʬʠʨʘ ʥʘ ʯʘʩʪʦʪʘʭ, ʨʝʟʦʥʘʥʩʥʳʭ ʩ ʯʘʩʪʦʪʦʡ 

ʢʦʣʝʙʘʥʠʡ ʧʦʣʦʞʝʥʠʷ ʵʣʝʢʪʨʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʷʜʨʘ ʘʪʦʤʘ. ʏʠʩʣʦ ʘʢʪʦʚ ʪʦʨʤʦʞʝʥʠʷ 

ʵʣʝʢʪʨʦʥʦʚ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʡʩʪʚʠʷ ʵʬʠʨʘ ʥʘ ʦʨʙʠʪʘʣʴʥʳʡ ʵʣʝʢʪʨʦʥ ʦʙʨʘʟʫʝʪ ʩʯʝʪʥʦʝ 

ʤʥʦʞʝʩʪʚʦ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢ ʧʨʦʮʝʩʩʫ ʠʟʣʫʯʝʥʠʷ ʩʪʘʪʠʩʪʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʕʪʠʭ ʜʚʫʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʙʦʩʥʦʚʘʪʴ 

ʟʘʢʦʥ ʠʟʣʫʯʝʥʠʷ ʇʣʘʥʢʘ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʦʩʪʫʣʘʪʘʤ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. ʇʨʠ ʵʪʦʤ ʚ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʤ ʟʘʢʦʥʝ ʇʣʘʥʢʘ ʚ ʢʘʯʝʩʪʚʝ ʢʚʘʥʪʦʚ ʬʠʛʫʨʠʨʫʶʪ 

ʚʦʣʥʳ, ʘ ʚʤʝʩʪʦ ʘʙʩʪʨʘʢʪʥʳʭ ʢʚʘʥʪʦʚʳʭ ʯʠʩʝʣ ï ʯʠʩʣʘ ʘʢʪʦʚ ʪʦʨʤʦʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʠʭ 

ʦʨʙʠʪʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ. ʉʪʘʥʦʚʷʪʩʷ ʠʟʣʠʰʥʠʤʠ ʠ ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ɹʦʨʘ ʦ ʚʥʝʚʨʝʤʝʥʥ·ʤ (ʣʠʰʝʥʥʦʤ ʜʣʠʪʝʣʴʥʦʩʪʠ) çʧʝʨʝʩʢʦʢʝè ʵʣʝʢʪʨʦʥʘ ʩ 

ʦʜʥʦʡ ʫʩʪʦʡʯʠʚʦʡ ʦʨʙʠʪʳ ʥʘ ʜʨʫʛʫʶ. 

ʇʦʟʠʮʠʠ ʚʦʣʥʦʚʦʡ ʪʝʦʨʠʠ ʠʟʣʫʯʝʥʠʷ ʫʩʠʣʠʣʠʩʴ, ʢʦʛʜʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʦʣʠʪʦʥʦʚ (ʦʪ ʘʥʛʣ. solitary wave ï ʫʝʜʠʥʝʥʥʘʷ ʚʦʣʥʘ) ï ʩʪʨʫʢʪʫʨʥʦ 

ʫʩʪʦʡʯʠʚʳʭ ʯʘʩʪʠʮʝʧʦʜʦʙʥʳʭ ʚʦʣʥ. ʊʘʢʠʝ ʚʦʣʥʳ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʥʝ 

ʠʟʤʝʥʷʶʪ ʩʚʦʝʡ ʬʦʨʤʳ, ʠʩʧʳʪʳʚʘʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʣʠʰʴ ʬʘʟʦʚʳʡ ʩʜʚʠʛ. ʀʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʩʥʠʤʘʝʪ ʧʨʦʙʣʝʤʫ ʜʫʘʣʠʟʤʘ çʚʦʣʥʘ-ʯʘʩʪʠʮʘè, ʧʦʩʢʦʣʴʢʫ 

ʩʦʣʠʪʦʥ ʟʘʚʝʜʦʤʦ ʦʙʣʘʜʘʝʪ ʝʝ ʩʚʦʡʩʪʚʘʤʠ. ʇʝʨʝʩʪʘʶʪ ʙʳʪʴ ʟʘʛʘʜʢʦʡ ʠ ʢʚʘʥʪʦʚʳʝ ʩʚʦʡʩʪʚʘ 

ʤʠʢʨʦʦʙʲʝʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʚʦʣʥʘ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʫʟʣʦʚ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʠ ʢʚʘʥʪʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʠ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʵʥʝʨʛʦʦʙʤʝʥʘ 

ʵʬʠʨʘ ʩ ʚʝʱʝʩʪʚʦʤ.  

ʅʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʠʟʫʯʝʥʠʷ ʩʦʣʠʪʦʥʦʚ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʫʝʜʠʥʝʥʥʦʡ ʚʦʣʥʳ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʫʝʜʠʥʝʥʥʦʡ ʚʦʣʥʳ ʚ ʥʝʣʠʥʝʡʥʦʡ ʩʨʝʜʝ, 

ʛʜʝ çʨʘʩʧʦʣʟʘʥʠʝè ʚʦʣʥʳ ʚʩʣʝʜʩʪʚʠʝ ʜʠʩʩʠʧʘʮʠʠ ʝʝ ʵʥʝʨʛʠʠ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʜʠʩʧʝʨʩʠʝʡ, ʪ.ʝ. 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʚʦʣʥʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʝʝ çʚʳʩʦʪʳè (ʘʤʧʣʠʪʫʜʳ). ʆʜʥʘʢʦ ʧʦ ʤʝʨʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʥʘʨʫʞʠʣʘʩʴ ʠʟʙʳʪʦʯʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʣʠʪʦʥʘʤ, ʥʘʧʨʠʤʝʨ, ʚ 

ʦʪʥʦʰʝʥʠʠ ʠʭ çʫʝʜʠʥʝʥʥʦʩʪʠè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ, ʧʦʜʧʘʜʘʶʱʠʭ ʧʦʜ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʣʠʪʦʥʘ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʦʩʴ ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʚ 

ʵʬʠʨʝ, ʛʜʝ ʜʠʩʩʠʧʘʮʠʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʩʪʨʫʢʪʫʨʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʦʣʥʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠ ʚ 

ʦʪʩʫʪʩʪʚʠʝ ʜʠʩʧʝʨʩʠʠ ʝʝ ʩʢʦʨʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʣʫʯʘʝ ʨʘʚʝʥʩʪʚʘ ʵʪʦʡ ʩʢʦʨʦʩʪʠ ʥʫʣʶ. 

ɺ ʥʦʚʦʤ ʩʚʝʪʝ ʧʨʝʜʩʪʘʶʪ ʧʨʠ ʵʪʦʤ ʠ ʫʨʘʚʥʝʥʠʷ ʐʨʸʜʠʥʛʝʨʘ, ʚ ʢʦʪʦʨʳʭ ʚʦʣʥʦʚʘʷ 

ʬʫʥʢʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʩʪʦʡ ʩʤʳʩʣ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥ·ʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʘʤʧʣʠʪʫʜʳ ʚʦʣʥʳ. ɺ ʦʙʣʘʩʪʷʭ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʥʝʪ ʯʘʩʪʠʮ, ʠ ʘʤʧʣʠʪʫʜʘ ʩʦʣʠʪʦʥʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʘʩʪʦʪʳ ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʘʚʥʘ ʥʫʣʶ. ʅʦʚʦʝ ʦʙʲʷʩʥʝʥʠʝ ʩ 

ʧʦʟʠʮʠʡ ʵʬʠʨʥʦ-ʩʦʣʠʪʦʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʧʦʣʫʯʘʝʪ ʠ ʟʘʢʦʥ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʩʝʨʠʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʯʠʩʪʦ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʠʩʭʦʜʷ ʠʟ ʟʘʚʠʩʠʤʦʩʪʠ 

                                                 
1)
 ʊʘʢʫʶ ʚʦʣʥʫ ʣʝʛʢʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʩʦʝʜʠʥʠʚ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʚʦʣʥʦʚʦʛʦ ʧʘʢʝʪʘ. 
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ʯʠʩʣʘ ʘʢʪʦʚ ʪʦʨʤʦʞʝʥʠʷ ʦʪ ʜʣʠʥʳ ʦʨʙʠʪʳ. ʇʦʣʫʯʘʶʪ ʥʦʚʫʶ ʪʨʘʢʪʦʚʢʫ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʬʦʪʦʵʬʬʝʢʪʘ, ʚ ʢʦʪʦʨʳʭ ʫʜʘʝʪʩʷ ʫʯʝʩʪʴ ʩʧʝʢʪʨʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʢʚʘʥʪʦʚʦʛʦ ʚʳʭʦʜʘ 

ʬʦʪʦʢʘʪʦʜʦʚ. ʋʩʪʨʘʥʷʶʪʩʷ ʠ ʜʨʫʛʠʝ ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ ʬʦʪʦʥʘ ʩ ʩʘʤʠʤ 

ʩʦʙʦʡ, ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʥʘʭʦʞʜʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ çʦʨʙʠʪè ʵʣʝʢʪʨʦʥʦʚ ʠ ʦʙʲʷʩʥʝʥʠʝʤ 

ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʵʬʬʝʢʪʦʚ, ʩʯʠʪʘʶʱʠʭʩʷ ʯʠʩʪʦ çʢʚʘʥʪʦʚʳʤʠè [14].  

ʀʟʤʝʥʷʝʪʩʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʉʊʆ). ʕʪʘ 

ʪʝʦʨʠʷ, ʦʙʦʙʱʠʚʰʘʷ ʢʣʘʩʩʠʯʝʩʢʫʶ ʤʝʭʘʥʠʢʫ ʥʘ ʩʣʫʯʘʡ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʝʡ, ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ. ʄʝʞʜʫ ʪʝʤ 

ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘʨʫʰʘʶʪ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, 

ʧʦʟʚʦʣʷʶʪ ʚʩʝ ʞʝ ʦʙʥʘʨʫʞʠʪʴ ʧʨʠʙʣʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʝʸ ʠʥʝʨʮʠʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʢ ʩʢʦʨʦʩʪʠ 

ʩʚʝʪʘ ʥʘʙʣʶʜʝʥʠʷʤʠ ʟʘ ʠʭ ʚʳʨʦʞʜʝʥʠʝʤ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ.  

ɽʱʝ ʙʦʣʝʝ ʢʘʨʜʠʥʘʣʴʥʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʚʦʜ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʤʝʞʜʫ 

ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʵʥʝʨʛʠʝʡ ʝʛʦ ʧʦʢʦʷ ɽʦ, ʧʦʩʢʦʣʴʢʫ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʪʝʣʘ U ʟʘʚʠʩʠʪ ʝʱʝ ʠ ʦʪ 

ʧʦʪʝʥʮʠʘʣʦʚ ɣi ʠ ʢʦʦʨʜʠʥʘʪ Ūi ʚʩʝʭ ʧʨʠʩʫʱʠʭ ʝʤʫ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ.  

ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʪʝʨʧʝʚʘʝʪ ʩ ʧʦʟʠʮʠʡ ʵʬʠʨʥʦ-ʚʦʣʥʦʚʦʡ ʪʝʦʨʠʠ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʄʘʢʩʚʝʣʣʘ, ʧʦʜʤʝʥʠʚʰʘʷ ʵʬʠʨ ʘʙʩʪʨʘʢʪʥʳʤ çʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤè 

(ʕʄʇ) ʢʘʢ ʧʝʨʝʥʦʩʯʠʢʦʤ ʠʟʣʫʯʝʥʠʷ. ʊʘʢʘʷ çʤʘʪʝʨʠʘʣʠʟʘʮʠʷè ʕʄʇ ʣʠʰʠʣʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʩʨʝʜʳ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʨʠʚʝʣʘ ʢ ʢʦʥʬʣʠʢʪʫ ʩ ʟʘʢʦʥʦʤ 

ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ [6]. ʅʘʢʦʥʝʮ, ʧʨʠʟʥʘʥʠʝ ʵʬʠʨʥʦ-ʚʦʣʥʦʚʦʡ ʧʨʠʨʦʜʳ ʣʶʙʳʭ ʠʟʣʫʯʝʥʠʡ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʩʚʝʪʘ) ʦʪʢʨʳʚʘʝʪ ʥʦʚʫʶ ʩʪʨʘʥʠʮʫ ʚ ʠʟʫʯʝʥʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʩʚʝʨʭʩʣʘʙʳʭè 

ʠʟʣʫʯʝʥʠʡ, ʧʦʟʚʦʣʷʷ ʦʙʲʷʩʥʠʪʴ ʠʭ ʚʳʩʦʢʫʶ ʧʨʦʥʠʢʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʨʦʞʜʝʥʥʳʤ 

ʩʚʦʡʩʪʚʦʤ ʵʬʠʨʘ ʢʘʢ çʚʩʝʧʨʦʥʠʢʘʶʱʝʡè ʩʨʝʜʳ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʚ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʡ 

ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʝʜʠʥʩʪʚʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʠʣ ʣʶʙʦʡ ʧʨʠʨʦʜʳ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ 

ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ çʧʨʦʟʨʘʯʥʦʩʪʠè ʚʝʱʝʩʪʚʘ ʜʣʷ ʚʦʣʥ ʵʬʠʨʘ ʨʘʟʣʠʯʥʦʡ 

ʯʘʩʪʦʪʳ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʧʨʦʷʚʣʝʥʠʡ ʧʨʦʮʝʩʩʘ ʠʭ ʧʦʛʣʦʱʝʥʠʷ ʨʘʟʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʧʝʨʝʩʤʦʪʨ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʝʜʧʨʠʥʷʪʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʫʣʘʪʦʚ ʠ ʩʦʦʙʨʘʞʝʥʠʡ ʯʘʩʪʥʦʛʦ ʧʦʨʷʜʢʘ, ʥʝ 

ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʦʙʦʩʥʦʚʘʥʥʳʤ. 
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It is shown that the universal definition of electrodynamics forces as gradient of corresponding type of energy applies to 

the ether. Thereby shows that the forces of interaction of ether and substance are one in nature and differ only in 

reaction of substances on different frequencies influence. Discussed next consequences of ether-soliton concept 
structure of substance. 
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ʉɺʆʁʉʊɺɸʄʀ ʉɺɽʈʍʊɽʂʋʏɽɻʆ 
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ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʜʝʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʩʚʦʡʩʪʚʘʤʠ ʩʚʝʨʭʪʝʢʫʯʝʛʦ 

3
ʅʝ-ɺ (ʚʘʢʫʫʤ ʩ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʥʘʟʚʘʥ ʩʚʝʨʭʪʝʢʫʯʠʤ ʬʠʟʠʯʝʩʢʠʤ ʚʘʢʫʫʤʦʤ ï ʉʌɺ) ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʬʠʟʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ ʥʘʙʣʶʜʘʝʤʳʤ 

ʩʚʦʡʩʪʚʘʤ ʩʚʝʪʘ: ʚʦʣʥʦʚʳʤ (ʚʦʣʥʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʠ ʤʘʛʥʠʪʥʦʤ ʧʦʣʷʭ), ʢʣʘʩʩʠʯʝʩʢʠʤ ʢʦʨʧʫʩʢʫʣʷʨʥʳʤ (ʤʘʩʩʘ, 

ʠʤʧʫʣʴʩ), ʢʚʘʥʪʦʚʳʤ (ʩʧʠʥ, ʚʦʣʥʳ ʤʘʪʝʨʠʠ, ʢʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ). ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʬʦʪʦʥʦʚ 

ʘʥʘʣʦʛʠʯʥʳ ʩʚʦʡʩʪʚʘʤ ʚʠʭʨʝ-ʚʦʣʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʛʦʩʷ ʚ ʉʌɺ: ʤʘʛʥʠʪʥʳʝ ʷʚʣʝʥʠʷ 

ʚʳʟʳʚʘʶʪʩʷ ʜʚʠʞʝʥʠʝʤ ʉʌɺ; ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʚʠʭʨʝʡ 

ʚ ʉʌɺ; ʢʦʨʧʫʩʢʫʣʷʨʥʳʝ ʩʚʦʡʩʪʚʘ ʦʙʫʩʣʦʚʣʝʥʳ ʠʟʤʝʥʝʥʠʝʤ ʠʥʝʨʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʉʌɺ ʚ ʚʠʭʨʷʭ; ʢʚʘʥʪʦʚʳʝ 

ʷʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʠʥʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ ʚʠʭʨʝʡ. ʂʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʚʝʨʭʪʝʢʫʯʠʤ 

ʩʧʠʥʦʚʳʤ ʪʦʢʦʤ, ʩʢʦʨʦʩʪʴ ʢʦʪʦʨʦʛʦ ʢʘʢ ʙʝʟʳʥʝʨʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ.  

 

1. ɺʚʝʜʝʥʠʝ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʟʚʝʩʪʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʬʠʟʠʢʝ ʚʚʝʜʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʬʦʪʦʥʘ [1]: ʉ-ʬʦʪʦʥ ï ʢʣʘʩʩʠʯʝʩʢʠʡ ʚʦʣʥʦʚʦʡ ʧʘʢʝʪ, ʪ.ʝ. 

ʣʦʢʘʣʠʟʦʚʘʥʥʦʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʚʘʟʠʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩ 

ʵʥʝʨʛʠʝʡ w ( - ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ) ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ w; ʄ-ʬʦʪʦʥ ï 

ʛʠʧʦʪʝʪʠʯʝʩʢʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʯʘʩʪʠʮʘ, ʠʤʝʶʱʘʷ ʤʦʤʝʥʪ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʠ ʤʘʩʩʫ ʩ 

ʧʨʠʩʫʱʠʤʠ ʝʡ ʚʦʣʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ; Q-ʬʦʪʦʥ ï ʦʙʲʝʢʪʠʚʥʘʷ ʩʫʱʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʩʦʩʪʦʷʥʠʶ ʩʚʝʪʦʚʦʛʦ ʧʦʣʷ ʩ n=1 ʠʣʠ ʩʫʧʝʨʧʦʟʠʮʠʠ ʙʣʠʟʢʠʭ ʧʦ ʵʥʝʨʛʠʠ ʪʘʢʠʭ ʩʦʩʪʦʷʥʠʡ; ʧʦ 

ʩʫʱʝʩʪʚʫ, Q-ʬʦʪʦʥ ʚʚʝʜʸʥ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʚʘʥʪʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ ʬʦʪʦʥʦʚ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʬʦʪʦʥʦʚ ʘʥʘʣʦʛʠʯʥʳ 

ʩʚʦʡʩʪʚʘʤ ʚʠʭʨʝ-ʚʦʣʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʛʦʩʷ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ, 

ʥʘʜʝʣʸʥʥʳʤ ʩʚʦʡʩʪʚʘʤʠ ʩʚʝʨʭʪʝʢʫʯʝʛʦ 
3
ʅʝ-ɺ (ʚʘʢʫʫʤ ʩ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘʟʚʘʥ 

ʩʚʝʨʭʪʝʢʫʯʠʤ ʬʠʟʠʯʝʩʢʠʤ ʚʘʢʫʫʤʦʤ ï ʉʌɺ). ɼʦʧʫʩʪʠʤʦʩʪʴ ʥʘʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ 

ʩʚʦʡʩʪʚʘʤʠ ʩʚʝʨʭʪʝʢʫʯʝʛʦ 
3
ʅʝ-ɺ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ [2-10]. 

 

2. ʅʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʩʚʝʨʭʪʝʢʫʯʝʛʦ 
3
He-B 

 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʣʠʪʝʨʘʪʫʨʘ: [11-12] ï ʜʣʷ ʩʚʦʡʩʪʚ 1ï11 ʠ [13-15] ʜʣʷ ʩʚʦʡʩʪʚʘ 12. 

1. ɺ ʥʝʚʦʟʤʫʱʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʨʦʜʥʦʡ ʠ ʠʟʦʪʨʦʧʥʦʡ ʩʨʝʜʦʡ. 

2. ʂʘʢ ʠ ʚ ʣʶʙʦʡ ʩʚʝʨʭʪʝʢʫʯʝʡ ʞʠʜʢʦʩʪʠ, ʦʪʩʫʪʩʪʚʫʝʪ ʩʜʚʠʛʦʚʘʷ (ʣʠʥʝʡʥʘʷ) ʚʷʟʢʦʩʪʴ. 

3. ʇʨʠ ʚʨʘʱʝʥʠʠ ʦʙʨʘʟʫʶʪʩʷ ʢʚʘʥʪʦʚʘʥʥʳʝ ʚʠʭʨʝʚʳʝ ʥʠʪʠ, ʚ ʢʦʪʦʨʳʭ ʤʦʤʝʥʪ 

ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʩʧʘʨʝʥʥʳʭ ʘʪʦʤʦʚ 
3
He ʨʘʚʝʥ n ; n = 1, 2é 

4. ʂʚʘʥʪʦʚʘʥʥʳʝ ʚʠʭʨʠ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝ ʜʠʬʬʫʥʜʠʨʫʶʪ. 

5. ɼʝʡʩʪʚʫʝʪ ʵʬʬʝʢʪ ɹʘʨʥʝʪʪʘ: ʧʝʨʝʜʘʯʘ ʤʦʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʩʧʘʨʝʥʥʳʭ 

ʘʪʦʤʦʚ 
3
He, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʠʭʨʴ, ʩʧʠʥʘʤ ʵʪʠʭ ʘʪʦʤʦʚ. 

6. ʄʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚʠʭʨʠ, ʦʢʘʥʯʠʚʘʶʱʠʝʩʷ ʚʥʫʪʨʠ ʞʠʜʢʦʩʪʠ ʟʘ ʩʯʝʪ ʧʦʣʥʦʡ 

ʧʝʨʝʜʘʯʠ ʤʦʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʘʪʦʤʦʚ 
3
He, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʠʭʨʴ, ʠʭ ʩʧʠʥʘʤ.  

7. ʉʧʠʥr ʘʪʦʤʦʚ 
3
He ʚ ʩʝʨʜʝʯʥʠʢʘʭ ʚʠʭʨʝʡ ʩʦʚʝʨʰʘʶʪ ʧʨʝʮʝʩʩʠʦʥʥʦʝ ʜʚʠʞʝʥʠʝ. 

8. ʀʤʝʝʪ ʤʝʩʪʦ ʵʬʬʝʢʪ ʕʡʥʰʪʝʡʥʘïʜʝ ɻʘʟʘ ï ʚʨʘʱʝʥʠʝ ʦʙʲʸʤʘ ʞʠʜʢʦʩʪʠ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʦʨʠʝʥʪʘʮʠʠ ʠ ʚʝʣʠʯʠʥʳ ʩʧʠʥʦʚ ʘʪʦʤʦʚ 
3
He, ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʪʦʪ ʦʙʲʸʤ, ʪʦ ʝʩʪʴ 

ʧʨʠ / 0i tµ µ ¸A , ʛʜʝ iA  ï ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʸʤʘ ʞʠʜʢʦʩʪʠ. 

9. ʉʝʨʜʝʯʥʠʢʠ ʚʠʭʨʝʡ ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʜʠʧʦʣʷʤʠ. 



 81 

10. ɺ ʩʝʨʜʝʯʥʠʢʝ ʚʠʭʨʷ ʟʘ ʩʯʸʪ ʦʨʠʝʥʪʘʮʠʠ ʩʧʠʥʦʚ ʘʪʦʤʦʚ 
3
He ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʠʟʤʝʥʝʥʠʶ ʠʥʝʨʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʠ ʚ 

ʩʝʨʜʝʯʥʠʢʝ ʚʠʭʨʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʝʨʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʞʠʜʢʦʩʪʠ ʚ ʦʩʪʘʣʴʥʦʤ ʦʙʲʝʤʝ. 

11. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʫʧʝʨʦʚʩʢʫʶ ʧʘʨʫ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨ-ʩʦʩʪʦʷʥʠʶ. ʊʦ ʝʩʪʴ ʤʝʞʜʫ ʵʣʝʢʪʨʠʯʝʩʢʠ ʦʜʥʦʠʤʸʥʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʩʦ ʩʧʠʥʘʤʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʚʜʦʣʴ ʦʜʥʦʡ ʧʨʷʤʦʡ, ʜʝʡʩʪʚʫʶʪ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ. 

12. ʋʛʣʳ ʧʨʝʮʝʩʩʠʠ ʠ ʥʫʪʘʮʠʠ ʧʨʝʮʝʩʩʠʨʫʶʱʠʭ ʩʧʠʥʦʚ ʘʪʦʤʦʚ 
3
He ʷʚʣʷʶʪʩʷ ʫʛʣʘʤʠ 

ʦʨʠʝʥʪʘʮʠʠ ʧʘʨʘʤʝʪʨʘ ʧʦʨʷʜʢʘ, ʠ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʮʝʩʩʳ, ʩʪʨʝʤʷʱʠʝʩʷ ʚʳʨʦʚʥʷʪʴ ʢʘʢ 

ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ʧʨʝʮʝʩʩʠʠ, ʪʘʢ ʠ ʫʛʣʦʚ ʥʫʪʘʮʠʠ ʚʦ ʚʩʸʤ ʦʙʲʸʤʝ ʞʠʜʢʦʩʪʠ. ʊʘʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʶʪʩʷ ʩʚʝʨʭʪʝʢʫʯʠʝ ʩʧʠʥʦʚʳʝ ʪʦʢʠ. 

 

3. ʋʨʘʚʥʝʥʠʷ ʚʠʭʨʝ-ʚʦʣʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʚʝʨʭʪʝʢʫʯʝʤ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ 

 

ʊʘʢ ʢʘʢ ʩʚʦʡʩʪʚʘ ʉʌɺ ʧʦʜʦʙʥʳ ʩʚʦʡʩʪʚʘʤ ʩʚʝʨʭʪʝʢʫʯʝʛʦ 
3
He-B, ʪʦ ʩʦʛʣʘʩʥʦ 

ʩʚʦʡʩʪʚʘʤ 1-5 (ʨʘʟʜʝʣ 2) ʜʠʥʘʤʠʢʘ ʉʌɺ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ ʩʣʫʯʘʝ ʚ ʟʘʚʠʭʨʸʥʥʦʡ ʦʙʣʘʩʪʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʤʦʜʝʣʴʶ ʠʜʝʘʣʴʥʦʡ ʩʧʠʥʦʚʦʡ ʞʠʜʢʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʫʝʪ 

ʩʜʚʠʛʦʚʘʷ (ʣʠʥʝʡʥʘʷ) ʚʷʟʢʦʩʪʴ ʠ ʠʤʝʶʪʩʷ ʚʥʫʪʨʝʥʥʠʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʚʝʢʪʦʨʦʤ ɸ ʩʫʤʤʘʨʥʦʛʦ ʩʧʠʥʘ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʲʸʤʘ ʞʠʜʢʦʩʪʠ ʠ ʚʷʟʢʦʩʪʴʶ, 

ʧʝʨʝʜʘʶʱʝʡ ʤʘʢʨʦʚʨʘʱʝʥʠʷ ʚ ʞʠʜʢʦʩʪʠ ʩʧʠʥʘʤ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʸ ʯʘʩʪʠʮ. ʋʨʘʚʥʝʥʠʝ 

ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʝʩʣʠ ʧʨʝʥʝʙʨʝʯʴ ʧʦʪʦʢʦʤ ʠʤʧʫʣʴʩʘ ʯʝʨʝʟ ʛʨʘʥʠʮʫ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ 

ʚʠʜʝ [16]: 

( )i ji jP
t

r
µ
= Ð $

µ

u
,    (1) 

ʛʜʝr ï ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ, u ï ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ, j$  ï ʙʘʟʠʩʥʳʡ 

ʚʝʢʪʦʨ, jiP  ï ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʚ ʵʪʦʤ ʙʘʟʠʩʥʦʤ ʚʝʢʪʦʨʝ (i, j = 1, 2, 3). ɺ 

ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ: 

1 2 3j j j
i ji

P P P
P

x y z

µ µ µ
Ð = + +

µ µ µ
.   (2) 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʘʣʠʟʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʤʝʭʘʥʠʢʝ ʜʣʷ ʟʘʧʠʩʠ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ 

ʩʧʣʦʰʥʳʭ ʩʨʝʜ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, ʧʨʝʜʩʪʘʚʠʤ ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ 

ʥʘʧʨʷʞʝʥʠʷ jiP  ʚ ʚʠʜʝ [16]: 

ji jilm lmP B A= ,    l, m = 1, 2, 3,é  (3) 

ʛʜʝ lmA  ï ʢʦʤʧʦʥʝʥʪʳ ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʦʛʦ ʪʝʥʟʦʨʘ ʚʥʫʪʨʝʥʥʠʭ ʚʨʘʱʝʥʠʡ. ɺ ʤʦʜʝʣʠ 

ʉʌɺ ʪʝʥʟʦʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʲʸʤʘ ʞʠʜʢʦʩʪʠ. 

ʆʧʨʝʜʝʣʷʝʤ lmA  ʚ ʚʠʜʝ: 

3

1 1 2 2 3 3
1

lm q qlm lm lm lm
q

A a a a ae e e e
=

= = + +ä . (4) 

ʂʦʵʬʬʠʮʠʝʥʪʳ qlme  ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ 

1 , , 1,2,3; 2,3,1; 3,1,2

1 , , 2,1,3; 1,3,2; 3,2,1

0 .

qlm

ʧʨʠ q l m

ʧʨʠ q l m

ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ

e

=ë
î
= - =ì
î
í

 

ɺʳʨʘʞʘʷ qlme  
 
ʯʝʨʝʟ ʜʝʣʴʪʘ ʂʨʦʥʝʢʝʨʘ, d, ʫʨʘʚʥʝʥʠʝ (4) ʟʘʧʠʩʳʚʘʝʤ ʚ ʚʠʜʝ: 

( ) ( ) ( )1 2 3 3 2 2 3 1 1 3 3 1 2 2 1lm l m l m l m l m l m l mA a a ad d d d d d d d d d d d= - + - + - .  (5) 

ʂʦʵʬʬʠʮʠʝʥʪʳ jilmB  ʟʘʚʠʩʷʪ ʦʪ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʠ; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʜʦʣʞʥʳ 

ʬʦʨʤʠʨʦʚʘʪʴ ʪʝʥʟʦʨ IV ʨʘʥʛʘ ʠ ʥʝ ʜʦʣʞʥʳ ʠʟʤʝʥʷʪʴʩʷ ʧʨʠ ʣʶʙʳʭ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʢʦʦʨʜʠʥʘʪ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʩʨʝʜʘ, ʤʦʜʝʣʠʨʫʶʱʘʷ ʩʚʦʡʩʪʚʘ 
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ʉʌɺ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, ʦʪʩʫʪʩʪʚʠʝʤ ʩʜʚʠʛʦʚʦʡ (ʣʠʥʝʡʥʦʡ) 

ʚʷʟʢʦʩʪʠ ʠ ʚʨʘʱʘʪʝʣʴʥʦʡ ʚʷʟʢʦʩʪʴʶ, ʧʨʦʷʚʣʷʶʱʝʡʩʷ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ ʩʣʫʯʘʝ. ɼʣʷ ʪʘʢʦʡ 

ʩʨʝʜʳ, ʧʨʠ ʫʩʣʦʚʠʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʠʟʦʪʨʦʧʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʩʚʦʡʩʪʚʦ 1, ʨʘʟʜʝʣʘ 2), ʚ 

ʣʠʥʝʡʥʦʤ ʩʣʫʯʘʝ, ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʪʝʥʟʦʨ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ [6, 17]: 

1 2 3jilm jm il ji lm jl imB b b bd d d d d d= + + , (6) 

ʛʜʝ 1b , 2b , 3b  ï ʢʦʥʩʪʘʥʪʳ. ʇʦʜʩʪʘʚʣʷʷ (5) ʠ (6) ʚ (3), ʤʳ ʧʦʣʫʯʘʝʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʚ ʬʦʨʤʝ: 

( ) ( )

( ) ( ) ( )

1 1 3 2 2 3 2 1 3 3 1 3 2 1

1 2 3 1 2 3 3 2 2 3 1 1 3 3 1 2 2 1

[ (

)] [ ]

ji j i j i j i j i j i

j i j i j i j i j i j i j i

P b a a a

b a a a

d d d d d d d d d d

d d d d d d d d d d d d d d

= - + - +

- + - + - + -
 (7) 

ʋʯʠʪʳʚʘʷ (5) ʚ ʫʨʘʚʥʝʥʠʠ (7), ʠʤʝʝʤ: 

( ) ( ) ( )1 1 1 2 2 3 3 3 1 1 2 2 3 3 1 3ji ji ji ji ji ji ji jiP b a a a b a a a b b Ae e e e e e= - - - + + + =- -. (8) 

ɿʘʧʠʩʳʚʘʝʤ ʫʨʘʚʥʝʥʠʝ (1), ʠʩʧʦʣʴʟʫʷ (2) ʠ (8): 

13 2311 12 21 22
1 2

1 3

31 32 33 3 32 1 2 1
3 1 2 3 ,

A AA A A A

b b t x y z x y z

A A A a aa a a a
rot

x y z y z z x x y

r å õ å õµ µµ µ µ µµ
- = + + $ + + + $æ ö æ ö
- µ µ µ µ µ µ µç ÷ ç ÷

å õ å õ å õµ µ µ µ µµ µ µ µå õ
+ + + $ = - $ + - $ + - $ =æ ö æ ö æ öæ ö
µ µ µ µ µ µ µ µ µç ÷ç ÷ ç ÷ ç ÷

u

A

 

ʠʣʠ 

3 1b b
rot

t r

-µ
=

µ

u
A .    (9) 

ʉʦʛʣʘʩʥʦ ʩʚʦʡʩʪʚʫ 8 (ʨʘʟʜʝʣ 2) ʚ ʉʌɺ ʜʝʡʩʪʚʫʝʪ ʵʬʬʝʢʪ ʕʡʥʰʪʝʡʥʘ-ʜʝ ɻʘʘʟʘ (ʠʣʠ, 

ʠʥʘʯʝ, ʵʬʬʝʢʪ ʈʠʯʘʨʜʩʦʥʘ): 

rot
t

c
µ
=-

µ

A
u ,    (10) 

ʛʜʝ c - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ,  

0c> .      (11) 

ɺʚʝʜʸʤ ʢʦʥʩʪʘʥʪʫ x: 

( )3 1b bc
x

r

-
=   .   (12) 

ʉ ʫʯʸʪʦʤ (11) ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʪʦʛʦ, ʯʪʦʙʳ ʚʝʣʠʯʠʥʘ x ʠʤʝʣʘ ʬʠʟʠʯʝʩʢʠʡ 

ʩʤʳʩʣ, ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝ: 

3 1 0b b- >.     (13) 

ʀʩʧʦʣʴʟʫʷ (12) ʚ (9) ʠ (10), ʧʦʣʫʯʘʝʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 

rot
t

x
x

c

å õµ
=- Ö -æ ö

µ ç ÷

u
A ,   (14) 

rot
t

x

c
x

å õ
µ -æ ö
ç ÷= Ö
µ

A

u .    (15) 

ʋʨʘʚʥʝʥʠʷ (14)-(15) ʦʧʠʩʳʚʘʶʪ ʩʧʠʥʦʚʦ-ʚʦʣʥʦʚʦʡ ʧʨʦʮʝʩʩ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʡʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ x ʚ ʉʌɺ. ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʩʧʠʥ ʚʦʟʥʠʢʘʝʪ ʚ ʚʠʭʨʷʭ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ 

ʚʠʭʨʝ-ʚʦʣʥʦʚʳʤ ʧʨʦʮʝʩʩʦʤ. ɺ ʦʙʳʯʥʦʡ ʥʝʩʚʝʨʭʪʝʢʫʯʝʡ ʩʨʝʜʝ ʚʥʫʪʨʝʥʥʠʝ ʚʨʘʱʝʥʠʷ ʥʝ ʤʦʛʫʪ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʢʘʢ ʚʦʣʥʦʚʦʡ ʧʨʦʮʝʩʩ ʚʩʣʝʜʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʠʬʬʫʟʠʠ ʚʠʭʨʝʡ. ʅʦ 

ʩʦʛʣʘʩʥʦ ʩʚʦʡʩʪʚʫ 4 (ʨʘʟʜʝʣ 2) ʚ ʉʌɺ ʢʚʘʥʪʦʚʘʥʥʳʝ ʚʠʭʨʠ ʥʝ ʜʠʬʬʫʥʜʠʨʫʶʪ. ɽʩʣʠ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʉʌɺ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ, ʧʦʜʘʚʣʷʷ ʚʠʭʨʴ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, 
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ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝʥʦʩʠʪ ʵʥʝʨʛʠʶ ʚʠʭʨʷ ʚ ʩʦʩʝʜʥʠʝ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʠʭʨʝʚʦʡ ʧʨʦʮʝʩʩ 

ʤʦʞʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʉʌɺ. 

ʈʘʩʩʤʦʪʨʠʤ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʝʨʝʤʝʥʥʦʡ /x c- A, ʢʦʪʦʨʘʷ ʩʦʛʣʘʩʥʦ (11)-(13) 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ A, ʥʘʧʨʘʚʣʝʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ A ʠ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʩʢʦʨʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ 

ʦʙʨʘʪʠʤʩʷ ʢ ʩʚʦʡʩʪʚʫ 9 ʨʘʟʜʝʣʘ 2. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʩʚʦʡʩʪʚʫ ʚ ʩʝʨʜʝʯʥʠʢʝ ʚʠʭʨʷ, 

ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʚ ʉʌɺ, ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʦʣʷʨʠʟʘʮʠʷ ʉʌɺ, ʥʘʧʨʘʚʣʝʥʥʘʷ 

ʚʜʦʣʴ ʦʩʠ ʚʠʭʨʷ. ʕʪʘ ʧʦʣʷʨʠʟʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʩʚʦʡʩʪʚʦʤ 11 (ʨʘʟʜʝʣ 2) 

ʩʚʝʨʭʪʝʢʫʯʝʛʦ 
3
ʅʝ-ɺ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʣʠʯʠʥʘ ( )/ Ax c  ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʚ ʚʠʭʨʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʉʌɺ. ʉʢʦʨʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠ ʨʘʟʥʦʠʤʸʥʥʳʭ 

ʟʘʨʷʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʨʘʚʥʘ ( )2 / Ax c . 

 

4. ʕʥʝʨʛʠʷ ʚʠʭʨʝ-ʚʦʣʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʚʝʨʭʪʝʢʫʯʝʤ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ  

 

4.1. ʕʥʝʨʛʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʚʠʞʝʥʠʝʤ ʟʘʨʷʜʦʚ ʚ ʚʠʭʨʝ 

 

ʋʜʝʣʴʥʘʷ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʉʌɺ, ( )/ AWx c , ʩʚʷʟʘʥʥʘʷ ʩʦ ʩʢʦʨʦʩʪʴʶ /x cA : 

( ) ( )( )
2 2

/ / / 2AW Ax c r r x c+ -= + Ö , ʛʜʝ r+ ʠ r- ï ʫʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʚ ʩʨʝʜʝ. ʋʯʠʪʳʚʘʷ, ʯʪʦ r r r+ -+ = , 

ʧʦʣʫʯʘʝʤ: ( ) ( )
2 2

/ / / 2AW Ax c r x c= . ʊʘʢ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ 

ʚ ʚʠʭʨʝ ʚʦʟʥʠʢʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʠʶ ʵʪʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʞʥʦ ʧʨʠʨʘʚʥʷʪʴ 

ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʦʟʥʠʢʰʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʇʨʠʥʠʤʘʷ, ʯʪʦ ʚʩʷ ʵʥʝʨʛʠʷ ( )/ AWx c  

ʢʦʥʚʝʨʪʠʨʫʝʪʩʷ ʚ ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʠʶ EW  ʚʦʟʥʠʢʰʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ E [18]: 

2 /EW E 8p= , ʠ, ʧʨʠʥʠʤʘʷ, ʯʪʦ ¬®E A, ʧʦʣʫʯʘʝʤ:/ 4x c pr= ÖE A . ʀʩʧʦʣʴʟʫʷ ʧʦʩʣʝʜʥʝʝ 

ʚʳʨʘʞʝʥʠʝ ʚ (14) ʠ (15), ʧʦʣʫʯʘʝʤ: 

  
( )4

rot
t

pr
x

µ
=- Ö

µ

u
ɽ,   (16) 

  ( )4rot
t
x pr

µ
= Ö

µ

E
u .   (17) 

ʋʨʘʚʥʝʥʠʷ (16)-(17) ʦʧʠʩʳʚʘʶʪ ʵʣʝʢʪʨʦ-ʚʦʣʥʦʚʦʡ ʧʨʦʮʝʩʩ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʡʩʷ ʚ 

ʉʌɺ ʩʦ ʩʢʦʨʦʩʪʴʶ x. ɿʘʤʝʪʠʤ, ʯʪʦ rotEʚ ʫʨʘʚʥʝʥʠʠ (16) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝ ʚʠʭʨʝʚʦʝ 

ʜʚʠʞʝʥʠʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ, ʘ ʮʠʨʢʫʣʷʮʠʶ E, ʷʚʣʷʶʱʫʶʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ ʉʌɺ ʚ ʩʝʨʜʝʯʥʠʢʝ ʚʠʭʨʷ. 

 

4.2. ʕʥʝʨʛʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʚʠʞʝʥʠʝʤ ʩʚʝʨʭʪʝʢʫʯʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ 

 

ʋʜʝʣʴʥʘʷ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʉʌɺ, uW , ʩʚʷʟʘʥʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ u ʢʘʢ: 

2 / 2uW ur= .     (18) 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʚʣʝʥʠʷ p ʚ ʉʌɺ ʦʪ ʩʢʦʨʦʩʪʠ u. ʊʘʢ ʢʘʢ ʚ 

ʚʠʭʨʷʭ ʉʌɺ ʧʨʦʠʩʭʦʜʠʪ çʨʘʟʨʳʚè ʯʘʩʪʠʮ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʠʭʨʠ, ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠ 

ʨʘʟʥʦʠʤʸʥʥʦ ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠ, ʪʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʟʘʚʠʭʨʸʥʥʦʡ ʦʙʣʘʩʪʠ ʉʌɺ 

ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠ ̫ʨʘʙʦʪʘʶʪ ʥʘ çʨʘʟʨʳʚè, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ [16]: 
2 / 2u p constr - = .    (19) 

ʊʦ ʝʩʪʴ ʜʘʚʣʝʥʠʝ ʚ ʟʘʚʠʭʨʸʥʥʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ. 

ɺ [16] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʤʝʝʪʩʷ ʘʥʘʣʦʛʠʷ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʬʦʨʤʫʣ, ʦʧʠʩʳʚʘʶʱʠʭ 

ʤʘʛʥʠʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʦʢʦʥʝʩʫʱʠʭ ʧʨʦʚʦʜʦʚ ʠ ʩʪʨʫʢʪʫʨʦʡ ʬʦʨʤʫʣ, ʦʧʠʩʳʚʘʶʱʠʭ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʠʭʨʝʡ ʚ ʠʜʝʘʣʴʥʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ, ʠʤʝʶʱʝʡ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʪʦ ʝʩʪʴ ʞʠʜʢʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʧʨʘʚʝʜʣʠʚʦ ʫʨʘʚʥʝʥʠʝ (19). ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʚ ʟʘʚʠʭʨʸʥʥʦʡ ʦʙʣʘʩʪʠ ʉʌɺ ʩʢʦʨʦʩʪʴ u ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʢʘʢ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ B (ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʩʤ. ʚ [6]). ʀʩʭʦʜʷ ʠʟ ʨʘʚʝʥʩʪʚʘ 

ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ( )2 / 8B p  ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʉʌɺ, ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʫʨʘʚʥʝʥʠʝʤ (18), ʧʦʣʫʯʘʝʤ: 2 pr=B u . ʀʩʧʦʣʴʟʫ ̫ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚ (16)-(17), ʠʤʝʝʤ: 

curl
t

x
µ
=- Ö

µ

B
E ,    (20) 

curl
t
x

µ
= Ö

µ

E
B .    (21) 

 

4.3. ʕʥʝʨʛʠʷ ʚʠʭʨʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʝʮʝʩʩʠʝʡ ʩʧʠʥʦʚ ʯʘʩʪʠʮ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʠʭʨʴ 

 

ʉʦʛʣʘʩʥʦ ʩʚʦʡʩʪʚʫ 7 (ʨʘʟʜʝʣ 2) ʚ ʩʝʨʜʝʯʥʠʢʘʭ ʚʠʭʨʝʡ ʉʌɺ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʝʮʝʩʩʠʷ 

ʩʧʠʥʦʚ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʯʘʩʪʠʮ. ʏʘʩʪʦʪʘ ʵʪʦʡ ʧʨʝʮʝʩʩʠʠ vw  ʦʧʨʝʜʝʣʷʝʪ ʵʥʝʨʛʠʶ, 

ʩʚʷʟʘʥʥʫʶ ʩ ʧʨʝʮʝʩʩʠʨʫʶʱʠʤʠ ʩʧʠʥʘʤʠ, vW . ʇʨʠ ʤʘʣʳʭ ʫʛʣʘʭ ʥʫʪʘʮʠʠ ʠʤʝʝʤ [16]: 

v v vW Sw= ,     (22) 

ʛʜʝ vS  ï ʩʫʤʤʘʨʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʝʮʝʩʩʠʨʫʶʱʠʭ ʩʧʠʥʦʚ ʚ ʚʠʭʨʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʚʦʡʩʪʚʦʤ 5 (ʨʘʟʜʝʣ 2), ʚ ʉʌɺ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʤʦʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʠʭʨʴ, ʩʧʠʥʘʤ ʵʪʠʭ ʯʘʩʪʠʮ. ʇʨʠ ʧʦʣʥʦʡ ʧʝʨʝʜʘʯʝ ʤʦʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʘ 

ʜʚʠʞʝʥʠʷ (ʩʚʦʡʩʪʚʦ 6 ʨʘʟʜʝʣʘ 2) ʠ ʩ ʫʯʸʪʦʤ ʩʚʦʡʩʪʚʘ 3 ʨʘʟʜʝʣʘ 2 ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ vS  ʯʘʩʪʠʮ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʠʭʨʴ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʝʥ n ,˂ n = 1, 2, 3,é. ʇʨʠ n = 1 

vS = .     (23) 

ʊʦʛʜʘ ʚʳʨʘʞʝʥʠʝ (22) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: v vW w= . 

 

4.4. ʕʥʝʨʛʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʠʥʝʨʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʠʭʨʷ 

 

ʉʦʛʣʘʩʥʦ ʩʚʦʡʩʪʚʫ 10 (ʨʘʟʜʝʣ 2) ʚ ʚʠʭʨʷʭ ʉʌɺ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʠʥʝʨʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ ʩʨʝʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ ʤʘʩʩʫ ʚʠʭʨʷ mn. ʅʘʣʠʯʠʝ ʩʢʦʨʦʩʪʠ /x cA  ʯʘʩʪʠʮ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʠʭʨʴ, ʧʨʠʚʝʜʸʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʚʫʭ ʵʣʝʢʪʨʠʯʝʩʢʠ ʨʘʟʥʦʠʤʸʥʥʦ ʟʘʨʷʞʝʥʥʳʭ 

ʯʘʩʪʝʡ ʤʘʩʩʳ / 2mn . ʇʨʝʮʝʩʩʠʦʥʥʦʝ ʜʚʠʞʝʥʠʝ ʩʧʠʥʘ ʦʟʥʘʯʘʝʪ ʠ ʜʚʠʞʝʥʠʝ ʤʘʩʩʳ ʚʥʫʪʨʠ 

ʚʠʭʨʷ (ʨʠʩ. 1).  

 
ʈʠʩ. 1. ɼʚʠʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʝʡ ʤʘʩʩʳ, / 2mn , ʚʥʫʪʨʠ 

ʚʠʭʨʷ. vw  ï ʯʘʩʪʦʪʘ ʧʨʝʮʝʩʩʠʠ, vS  ï ʧʦʣʥʳʡ ʩʧʠʥ ʚʠʭʨʷ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʝʨʛʠʶ ʚʠʭʨʷ ʢʘʢ ʦʙʲʝʢʪʘ, ʠʤʝʶʱʝʛʦ ʤʘʩʩʫ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʮʝʥʪʨʘ ʤʘʩʩ 
2 / 2

v

k
m

W mnx= , ʚ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚ ʥʸʤ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚʩʷ ʤʘʩʩʘ ʚʠʭʨʷ, ʠ ʵʥʝʨʛʠʠ 
v

S
m

W , ʩʚʷʟʘʥʥʦʡ ʩ 

ʜʚʠʞʝʥʠʝʤ ʤʘʩʩʳ ʚʥʫʪʨʠ ʚʠʭʨʷ ʚʩʣʝʜʩʪʚʠʝ ʧʨʝʮʝʩʩʠʠ ʩʧʠʥʘ. ʇʨʠʥʠʤʘʷ ʜʚʠʞʝʥʠʝ ʤʘʩʩʳ mn 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʠʭʨʷ ʢʨʫʛʦʚʳʤ (ʨʠʩ. 1), ʠʤʝʝʤ: 2 / 2
vv

S
m vm

W J w= , ʛʜʝ 
vmJ ï ʤʦʤʝʥʪ 
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ʠʥʝʨʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʤʘʩʩʦʡ mn. ɺʝʣʠʯʠʥʘ 
vm ʤJ w  ʚ ʚʳʨʘʞʝʥʠʠ ʜʣʷ 

v

S
m

W  ʦʧʨʝʜʝʣʷʝʪ 

ʚʥʫʪʨʝʥʥʠʡ ʤʦʤʝʥʪ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʤʘʩʩʳ mn, ʠ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʚʥʫʪʨʝʥʥʝʤʫ 

ʤʦʤʝʥʪʫ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʚʠʭʨʷ vS , ʪʦ ʝʩʪʴ ʩʦʛʣʘʩʥʦ (23): 
vm ʤJ w = . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ 
vmW  ʜʚʠʞʫʱʝʡʩʷ ʤʘʩʩʳ mn ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 
2

2 2v v v

k v v v
m m m

m
W W W

x w
= + = + .  (24) 

ɺʝʣʠʯʠʥʳ vW  ʠ 
vmW  ʷʚʣʷʶʪʩʷ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʵʥʝʨʛʠʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʙʲʝʢʪʘ, 

ʚʠʭʨʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ ʜʨʫʛ ʜʨʫʛʫ. ʀʟ (22)-(24) ʩʣʝʜʫʝʪ ʚʳʨʘʞʝʥʠʝ 

ʜʣʷ ʤʘʩʩʳ ʚʠʭʨʷ: 2/v vm w x= . ʇʦʣʫʯʝʥʥʘʷ ʬʦʨʤʫʣʘ ʧʨʠ ʫʩʣʦʚʠʠ  

  ʩx=       (25) 

ʩʦʚʧʘʜʘʝʪ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʫʣʦʡ, ʩʚʷʟʳʚʘʶʱʝʡ ʵʥʝʨʛʠʶ ʩ ʤʘʩʩʦʡ: 

  2/v vm ʩw= .    (26) 

ɺ ʩʚʷʟʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʘʩʩʳ ʚ ʚʠʭʨʷʭ ʚʠʭʨʝ-ʚʦʣʥʦʚʦʡ ʧʨʦʮʝʩʩ ʚ ʬʠʟʠʯʝʩʢʦʤ 

ʚʘʢʫʫʤʝ, ʦʙʣʘʜʘʶʱʝʤ ʩʚʦʡʩʪʚʘʤʠ ʩʚʝʨʭʪʝʢʫʯʝʛʦ 
3
ʅʝ-ɺ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʮʝʩʩʦʤ ʠ 

ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ. 

ʇʨʠʤʝʯʘʥʠʝ. ɺ [6] ʧʦʢʘʟʘʥʦ, ʯʪʦ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʫʨʘʚʥʝʥʠʷʭ (24)-(26) ʠ ʢʣʘʩʩʠʯʝʩʢʦʤ 

ʟʘʢʦʥʝ ʩʣʦʞʝʥʠʷ ʩʢʦʨʦʩʪʝʡ, ʤʦʞʥʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʜʦʣʴʥʦʛʦ ʠ ʧʦʧʝʨʝʯʥʦʛʦ ʵʬʬʝʢʪʦʚ 

ɼʦʧʣʝʨʘ ʧʦʣʫʯʠʪʴ ʬʦʨʤʫʣʳ, ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʬʦʨʤʫʣʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʉʊʆ. 
 

5. ɼʠʩʢʫʩʩʠʷ 

 

ʉʦʛʣʘʩʥʦ ʩʚʦʡʩʪʚʫ 12 ʨʘʟʜʝʣʘ 2 ʤʝʞʜʫ ʦʙʣʘʩʪʷʤʠ ʩ ʧʨʝʮʝʩʩʠʨʫʶʱʠʤʠ ʩʧʠʥʘʤʠ 

ʘʪʦʤʦʚ 
3
ʅʝ-ɺ ʧʨʠ ʥʘʣʠʯʠʠ ʛʨʘʜʠʝʥʪʦʚ ʚ ʟʥʘʯʝʥʠʷʭ ʫʛʣʦʚ ʧʨʝʮʝʩʩʠʠ ʠ/ʠʣʠ ʫʛʣʦʚ ʥʫʪʘʮʠʠ 

ʚʦʟʥʠʢʘʶʪ ʩʚʝʨʭʪʝʢʫʯʠʝ ʩʧʠʥʦʚʳʝ ʪʦʢʠ. ɺ ʨʘʙʦʪʘʭ [19, 20] ʧʦʢʘʟʘʥʦ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʵʪʠ 

ʩʚʝʨʭʪʝʢʫʯʠʝ ʩʧʠʥʦʚʳʝ ʪʦʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ ʬʦʪʦʥʦʚ ʠ, ʚʦ-ʚʪʦʨʳʭ, 

ʩʢʦʨʦʩʪʴ ʩʚʝʨʭʪʝʢʫʯʠʭ ʩʧʠʥʦʚʳʭ ʪʦʢʦʚ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ. 

 

6. ɿʘʢʣʶʯʝʥʠʝ 

 

ɺʠʭʨʝ-ʚʦʣʥʦʚʦʡ ʧʨʦʮʝʩʩ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʩʚʝʨʭʪʝʢʫʯʝʛʦ 
3
ʅʝ-ɺ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʧʠʥʦʚʦ-ʚʦʣʥʦʚʳʤ, ʵʣʝʢʪʨʦ-ʚʦʣʥʦʚʳʤ ʠ ʵʣʝʢʪʨʦ-ʤʘʛʥʠʪʥʳʤ 

ʧʨʦʮʝʩʩʘʤʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʥ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʘʩʩʳ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʧʨʦʮʝʩʩʦʤ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʛʦ ʧʦʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʠʭʨʝ-ʚʦʣʥʦʚʦʡ ʧʨʦʮʝʩʩ 

ʦʧʠʩʳʚʘʝʪ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʬʦʪʦʥʦʚ: ʚʦʣʥʦʚʳʝ, ʢʦʨʧʫʩʢʫʣʷʨʥʳʝ, ʢʚʘʥʪʦʚʳʝ. 
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LIGHT AS A VORTEX-WAVE PROCESS WITH THE PROPERTIES OF SUPERFLUID 
3
ʅʝ-ɺ 

 

Liudmila Boldyreva 
 

The State University of Management (Moscow) 

 

e-mail: boldyrev-m@yandex.ru 

 
The paper shows that the endowing of the physical vacuum with the properties of superfluid 

3
ʅʝ-ɺ (the vacuum with 

such properties is referred to as the superfluid physical vacuum ï SPV) makes it possible to explain the photon 

properties: wave (the waves in electric and magnetic fields); classic corpuscular (mass, momentum) and quantum (spin, 

matter waves, quantum correlations). All above properties of photons are similar to those of vortex-wave process 

propagating in the SPV:: the magnetic phenomena are due to the SPV motion; the electric properties are determined by 

the SPV electric polarization in the vortices; the corpuscular properties are due to a change in the inertial properties of 

the vortices; the quantum phenomena are determined by the SPV spin polarization in the vortices. The quantum 

correlations are caused by spin supercurrent, the speed of supercurrent as an inertia free process is greater than the 

speed of light in the vacuum. 

  

mailto:boldyrev-m@yandex.ru


 87 

ʂɺɸʅʊʆɺʓɽ ʂʆʈʈɽʃʗʎʀʀ ï ʅɽʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆɽ ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ 

ʂɺɸʅʊʆɺʓʍ ʆɹʒɽʂʊʆɺ. ʉɺɽʈʍʊɽʂʋʏʀɽ ʉʇʀʅʆɺʓɽ ʊʆʂʀ 

 

ʃ.ɹ. ɹʦʣʜʳʨʝʚʘ 

 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷ 

 

boldyrev-m@yandex.ru 

 
ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʢʚʘʥʪʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ: ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ, ʥʝ ʧʦʪʨʝʙʣʷʶʪ ʵʥʝʨʛʠʠ, 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ, ʠʤʝʶʪ ʤʝʩʪʦ ʜʣʷ ʢʚʘʥʪʦʚʳʭ ʦʙʲʝʢʪʦʚ ʢʘʢ ʩ ʥʫʣʝʚʦʡ, ʪʘʢ ʠ ʩ ʥʝʥʫʣʝʚʦʡ 

ʤʘʩʩʦʡ ʧʦʢʦʷ. ʈʘʩʩʤʦʪʨʝʥ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ï ʩʚʝʨʭʪʝʢʫʯʠʡ ʩʧʠʥʦʚʳʡ ʪʦʢ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʢʚʘʥʪʦʚʳʝ 

ʢʦʨʨʝʣʷʮʠʠ ʚ ʪʘʢʦʡ ʤʘʢʨʦʩʠʩʪʝʤʝ ʢʘʢ ʩʚʝʨʭʪʝʢʫʯʠʡ 
3
He-B, ʠ ʧʦʢʘʟʘʥʘ ʘʥʘʣʦʛʠʷ ʤʝʞʜʫ ʩʚʦʡʩʪʚʘʤʠ 

ʩʚʝʨʭʪʝʢʫʯʠʭ ʩʧʠʥʦʚʳʭ ʪʦʢʦʚ ʠ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚʳʰʝ ʩʚʦʡʩʪʚʘʤʠ ʢʚʘʥʪʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʢʚʘʥʪʦʚʳʤʠ 

ʦʙʲʝʢʪʘʤʠ. Cʚʝʨʭʪʝʢʫʯʠʡ ʩʧʠʥʦʚʳʡ ʪʦʢ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʚʝʪʘ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʤʘʩʩʳ (ʥʝ 

ʦʙʣʘʜʘʝʪ ʠʥʝʨʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʢʦʨʦʩʪʴ ʩʚʝʨʭʪʝʢʫʯʝʛʦ ʩʧʠʥʦʚʦʛʦ ʪʦʢʘ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʧʦʣʶ ʠ 

ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ.  

 

ɺʚʝʜʝʥʠʝ 

 

ʂʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʷʚʣʝʥʠʡ, ʥʦʩʷʱʝʤʫ ʥʘʟʚʘʥʠʝ çʢʚʘʥʪʦʚʘʷ 

ʥʝʣʦʢʘʣʴʥʦʩʪʴè; ʩʫʪʴ ʵʪʠʭ ʷʚʣʝʥʠʡ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ. ɼʚʘ ʢʚʘʥʪʦʚʳʭ 

ʦʙʲʝʢʪʘ, ʥʘʧʨʠʤʝʨ ʬʦʪʦʥʳ a ʠ b, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʩʚʝʪʦʜʝʣʠʪʝʣʝ, ʪʦ ʝʩʪʴ ʦʧʠʩʳʚʘʝʤʳʝ ʦʜʥʦʡ 

ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʝʡ, ʨʘʟʣʝʪʘʶʪʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ: ʬʦʪʦʥ a ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ 

ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʈ [1 ʠʣʠ 2] ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʜʝʪʝʢʪʦʨ 1A  ʠʣʠ ʜʝʪʝʢʪʦʨ 2A ; ʬʦʪʦʥ b, 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʜʝʪʝʢʪʦʨ ɺ (ʨʠʩ. 1). ʇʨʠ ʜʚʫʭ ʨʘʟʥʳʭ ʠʟʤʝʨʝʥʠʷʭ, ʧʨʦʠʟʚʝʜʸʥʥʳʭ ʥʘʜ 

ʬʦʪʦʥʦʤ a, ʬʦʪʦʥ b ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚ ʜʚʫʭ ʨʘʟʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʪʦ ʝʩʪʴ, ʩʚʦʡʩʪʚʘ ʬʦʪʦʥʘ b 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʦʪʦʥʘ a ʩ ʜʝʪʝʢʪʠʨʫʶʱʝʡ ʘʧʧʘʨʘʪʫʨʦʡ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʥʠʢʘʢʠʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʦʜʥʠʤ ʠʟ ʬʦʪʦʥʦʚ ʥʝ 

ʜʦʣʞʥʳ ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʨʫʛʦʛʦ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʚʳʷʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʢʚʘʥʪʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ. 

1) ʅʝ ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʝʪʝʢʪʦʨʘʤʠ [1]; ʧʨʦʚʝʨʝʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦ 10 

ʢʤ [2]. 

2) ʀʤʝʶʪ ʤʝʩʪʦ ʜʣʷ ʣʶʙʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʦʙʲʝʢʪʘ, ʢʘʢ ʩ ʥʫʣʝʚʦʡ (ʥʘʧʨʠʤʝʨ, ʬʦʪʦʥ), ʪʘʢ 

ʠ ʩ ʥʝʥʫʣʝʚʦʡ ʤʘʩʩʦʡ ʧʦʢʦʷ [1, 3]. 

3) ʆʩʫʱʝʩʪʚʣʷʶʪʩʷ ʙʝʟ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ. 

4) ʀʤʝʶʪ ʤʝʩʪʦ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ ʩʧʝʮʠʘʣʴʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʤʠ ʬʦʪʦʥʘʤʠ [3], 

ʧʦʣʫʯʝʥʥʳʤʠ ʠʟ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ (ʪʦ ʝʩʪʴ ʦʧʠʩʳʚʘʝʤʳʤʠ ʦʜʥʦʡ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʝʡ), 

ʥʦ ʠ ʤʝʞʜʫ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠʩʷ ʬʦʪʦʥʥʳʤʠ ʧʫʯʢʘʤʠ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʳ, ʠʩʧʫʱʝʥʥʳʤʠ 

ʨʘʟʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʥʪʝʨʬʝʨʠʨʦʚʘʪʴ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʳʪʴ ʢʦʛʝʨʝʥʪʥʳʤʠ ʤʦʛʫʪ ʬʦʪʦʥʥʳʝ ʧʫʯʢʠ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʳ, ʠʩʧʫʱʝʥʥʳʝ 

ʨʘʟʥʳʤʠ ʣʘʟʝʨʘʤʠ [4]. 

5) ʆʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʝ ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʠʩʪʨʘʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʦʠʭ ʢʚʘʥʪʦʚʳʭ 

ʦʙʲʝʢʪʦʚ, ʘ ʚ ʤʦʤʝʥʪ ʨʝʛʠʩʪʨʘʮʠʠ ʦʜʥʦʛʦ ʠʟ ʥʠʭ; ʧʨʠ ʨʘʟʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʢʚʘʥʪʦʚʳʭ ʦʙʲʝʢʪʦʚ ʜʦ ʜʝʪʝʢʪʦʨʦʚ ʢʚʘʥʪʦʚʘʷ ʢʦʨʨʝʣʷʮʠʷ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʤʦʤʝʥʪ 

ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʛʦ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʧʨʠʰʸʣ ʨʘʥʴʰʝ, ʘ ʜʨʫʛʦʡ ʝʱʸ çʥʘʭʦʜʠʪʩʷ ʚ ʧʫʪʠè [5]. 

ʍʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʛʦ ʢʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ, ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʥʘ ʧʨʠʤʝʨʝ ʜʚʫʭʬʦʪʦʥʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ. 
ɼʚʫʭʬʦʪʦʥʥʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʷ. ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʠʟ ʠʥʪʝʨʬʝʨʠʨʫʝʤʳʭ ʣʫʯʝʡ ʩʚʝʪʘ ʧʦʣʫʯʘʝʪ ʬʘʟʦʚʫʶ ʟʘʜʝʨʞʢʫ 

[3]. ʉʚʝʪʦʚʳʝ ʧʦʣʷ a1 ʠ a2, ʩ ʯʘʩʪʦʪʦʡ aw, ʘ ʪʘʢʞʝ b1 ʠ b2, ʩ ʯʘʩʪʦʪʦʡ bw, ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ ʥʘ 

ʩʚʝʪʦʜʝʣʠʪʝʣʷʭ. ɼʝʪʝʢʪʦʨʳ ʠ ʩʭʝʤʘ ʩʦʚʧʘʜʝʥʠʷ ʠʟʤʝʨʷʶʪ ʢʦʨʨʝʣʷʮʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ. 

ʅʘʙʣʶʜʘʝʤʳʝ ʘʥʪʠʢʦʨʨʝʣʷʮʠʷ ʠ ʢʦʨʨʝʣʷʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʚʳʭʦʜʥʳʭ ʧʦʣʝʡ a ʠ b 
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ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʚʠʩʷʪ ʦʪ ʬʘʟʦʚʳʭ ʟʘʜʝʨʞʝʢ 1q ʠ 2q. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʪʠʩʪʠʢʠ ʧʘʜʘʶʱʠʭ 

ʧʦʣʝʡ ʚʦʟʤʦʞʥʳ ʜʚʘ ʚʠʜʘ ʠʥʪʝʨʬʝʨʝʥʮʠʠ: ʩ ʬʘʟʦʡ 1 2q q-  ʠ ʩ ʬʘʟʦʡ 1 2q q+ . ʇʝʨʚʘʷ 

ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʠʥʪʝʨʬʝʨʝʥʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ɹʨʘʫʥʘ-ʊʚʠʩʩʘè [6], ʚʪʦʨʘʷ 

ï çʜʚʫʭʬʦʪʦʥʥʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʷè. ʇʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʘ ʪʠʧʘ ʠʥʪʝʨʬʝʨʝʥʮʠʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʚʝʪʦʜʝʣʠʪʝʣʷʤʠ ʬʣʫʢʪʫʘʮʠʡ ʬʘʟ 

ʚʭʦʜʥʳʭ ʧʦʣʝʡ ʚʦ ʬʣʫʢʪʫʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʚʳʭʦʜʥʳʭ ʧʦʣʝʡ. ʇʝʨʚʳʡ ʪʠʧ ʠʥʪʝʨʬʝʨʝʥʮʠʠ 

ʷʚʣʷʝʪʩʷ çʢʣʘʩʩʠʯʝʩʢʦʡè ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ, ʚʳʟʚʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʬʣʫʢʪʫʘʮʠʷʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʪʦʨʦʡ ʪʠʧ ʠʥʪʝʨʬʝʨʝʥʮʠʠ. ʇʫʩʪʴ ʧʦʣʷ ka  ʠ kb  (k=1, 2) ʠʤʝʶʪ 

ʧʦʩʪʦʷʥʥʳʝ ʝʜʠʥʠʯʥʳʝ ʘʤʧʣʠʪʫʜʳ ʠ ʜʨʝʡʬʫʶʱʠʝ ʚʦ ʚʨʝʤʝʥʠ t ʬʘʟʳ: [ ]( ) exp ( )k ka t ix t= - , 

[ ]( ) exp ( )k kb t iy t= - . ʋʩʣʦʚʠʝ ʚʪʦʨʦʛʦ ʚʠʜʘ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʠʤʝʝʪ ʚʠʜ: 1 1 2 2x y x y+ = +, ʠʣʠ, 

ʚʚʝʜʷ ʦʙʦʟʥʘʯʝʥʠʷ 1 2x x xD = - ʠ 1 2y y yD = -, 

x yD =-D.     (1) 

ʋʩʣʦʚʠʝ (1) ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʫʩʣʦʚʠʝʤ ʘʥʪʠʢʦʨʨʝʣʷʮʠʠ ʬʘʟ. 

 

 

 
ʈʠʩ. 1. ʌʦʪʦʥ a ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʦʞʝʥʠʷ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʈ (1 ʠʣʠ 2) 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʜʝʪʝʢʪʦʨ 1A  ʠʣʠ 2A . 

ʌʦʪʦʥ b ʧʦʩʪʫʧʘʝʪ ʥʘ ʜʝʪʝʢʪʦʨ B. 

ʈʠʩ. 2. ʉʭʝʤʘ ʯʝʪʳʨʸʭʤʦʜʦʚʦʛʦ 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ. 1a , 2a , 

1b , 2b  - ʚʭʦʜʥʳʝ ʧʫʯʢʠ ʩʚʝʪʘ; 1q ʠ 2q - 

ʬʘʟʳ ʟʘʜʝʨʞʢʠ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ a ʠ b ï 

ʚʳʭʦʜʥʳʝ ʧʫʯʢʠ ʩʚʝʪʘ. 

ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʠʥʮʠʧʘ ʧʨʠʯʠʥʥʦʩʪʠ ʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʨʝʤʝʥʠ 

ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʢʚʘʥʪʦʚʳʤ ʢʦʨʨʝʣʷʮʠʷʤ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

1) ʆʪʢʘʟʦʤ ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʜʝʣʝʥʠʷ ʢʚʘʥʪʦʚʳʭ ʦʙʲʝʢʪʦʚ ʘʧʨʠʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

(çʢʦʧʝʥʛʘʛʝʥʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷè), ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʚʤʝʩʪʥʳʤʠ ʚʝʨʦʷʪʥʦʩʪʷʤʠ. 

2) ɺʚʝʜʝʥʠʝʤ ʥʝʠʟʚʝʩʪʥʳʭ çʩʚʝʨʭʩʚʝʪʦʚʳʭè ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ 

ʤʝʞʜʫ ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʝʨʚʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʠʚʝʜʸʥʥʳʤ ʚʳʰʝ ʪʨʝʪʴʠʤ 

ʩʚʦʡʩʪʚʦʤ ʢʚʘʥʪʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ: ʨʘʟʣʠʯʥʳʝ ʜʣʠʥʳ ʦʧʪʠʯʝʩʢʠʭ ʧʫʪʝʡ, ʧʨʦʭʦʜʠʤʳʭ 

ʢʦʨʨʝʣʠʨʫʝʤʳʤʠ ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʦ ʠʟʤʝʨʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ 

ʠʤʝʶʪ ʤʝʩʪʦ, ʢʦʛʜʘ ʦʜʠʥ ʦʙʲʝʢʪ ʧʦʩʪʫʧʘʝʪ ʥʘ ʜʝʪʝʢʪʦʨ, ʘ ʜʨʫʛʦʡ ʝʱʸ ʥʝ ʜʦʩʪʠʛ ʜʝʪʝʢʪʦʨʘ. 

ɽʩʣʠ ʩʣʝʜʦʚʘʪʴ ʢʦʧʝʥʛʘʛʝʥʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʪʦ ʢʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʠʤʝʶʪ ʤʝʩʪʦ ʤʝʞʜʫ ʜʝʪʝʢʪʠʨʫʝʤʳʤ ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ ʠ ʪʝʤ, ʯʪʦ ʝʱʸ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ɺʪʦʨʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ï ʚʚʝʜʝʥʠʝ çʩʚʝʨʭʩʚʝʪʦʚʳʭè ʩʠʣ - ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ (ʩʠʛʥʘʣʘ) ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ, ʝʩʣʠ ʬʠʟʠʯʝʩʢʠʡ ʚʘʢʫʫʤ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ 

ʩʚʝʨʭʪʝʢʫʯʝʛʦ 
3
ʅʝ-ɺ, ʪʦ ʢʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʧʠʥʦʚʳʤʠ ʪʦʢʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʤʝʞʜʫ ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʚʠʨʪʫʘʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʩʦʟʜʘʚʘʝʤʳʤʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ ʢʚʘʥʪʦʚʳʤʠ 
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ʦʙʲʝʢʪʘʤʠ. ʉʚʦʡʩʪʚʘ ʵʪʠʭ ʩʧʠʥʦʚʳʭ ʪʦʢʦʚ ʘʥʘʣʦʛʠʯʥʳ ʩʚʦʡʩʪʚʘʤ ʩʚʝʨʭʪʝʢʫʯʠʭ ʩʧʠʥʦʚʳʭ 

ʪʦʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʤʝʞʜʫ ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʩʚʝʨʭʪʝʢʫʯʝʤ 
3
ʅʝ-ɺ. 

ɼʦʧʫʩʪʠʤʦʩʪʴ ʥʘʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʩʚʦʡʩʪʚʘʤʠ ʩʚʝʨʭʪʝʢʫʯʝʛʦ 
3
ʅʝ-ɺ 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ. ʉʚʝʨʭʪʝʢʫʯʠʝ ʩʚʦʡʩʪʚʘ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʦʙʲʷʩʥʷʶʪ 

ʙʝʟʜʠʩʩʠʧʘʪʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʥʝʙʝʩʥʳʭ ʪʝʣ ʚ ʢʦʩʤʦʩʝ, ʘ ʪʘʢʞʝ ʘʥʘʣʦʛʠʶ ʤʝʞʜʫ ʥʝʢʦʪʦʨʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʩʚʝʨʭʪʝʢʫʯʝʛʦ 
3
ʅʝ-ɺ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ [7-10]. 

ʅʘʜʝʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʩʚʦʡʩʪʚʘʤʠ ʩʚʝʨʭʪʝʢʫʯʝʛʦ 
3
He-B ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ 

ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ [11], ʜʝʡʩʪʚʠʝ ʩʚʝʨʭʤʘʣʳʭ ʜʦʟ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ [12-

17]. 

 

ʉʚʦʡʩʪʚʘ ʩʚʝʨʭʪʝʢʫʯʝʛʦ ʩʧʠʥʦʚʦʛʦ ʪʦʢʘ ʚ ʩʚʝʨʭʪʝʢʫʯʝʤ 
3
He-B 

 

ʉʚʝʨʭʪʝʢʫʯʠʡ 
3
He-B ʩʦʩʪʦʠʪ ʠʟ ʘʪʦʤʦʚ, ʠʤʝʶʱʠʭ ʩʧʠʥ. ʋʛʣʳ ʦʨʠʝʥʪʘʮʠʠ ʩʧʠʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ: ʫʛʦʣ (ʬʘʟʘ) ʧʨʝʮʝʩʩʠʠ ʠ ʫʛʦʣ ʥʫʪʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪ 

ʩʧʠʥʦʚʫʶ ʯʘʩʪʴ ʧʘʨʘʤʝʪʨʘ ʧʦʨʷʜʢʘ ʚ ʩʚʝʨʭʪʝʢʫʯʝʤ 
3
He-B. ʉʫʱʝʩʪʚʫʶʪ ʧʨʦʮʝʩʩʳ, 

ʚʳʨʘʚʥʠʚʘʶʱʠʝ ʟʥʘʯʝʥʠʝ ʩʧʠʥʦʚʦʡ ʯʘʩʪʠ ʧʘʨʘʤʝʪʨʘ ʧʦʨʷʜʢʘ ʚʦ ʚʩʸʤ ʦʙʲʸʤʝ ʞʠʜʢʦʩʪʠ, ï 

ʩʚʝʨʭʪʝʢʫʯʠʝ ʩʧʠʥʦʚʳʝ ʪʦʢʠ [18-20]. ʊʝʦʨʝʪʠʯʝʩʢʠ ʩʚʝʨʭʪʝʢʫʯʠʝ ʩʧʠʥʦʚʳʝ ʪʦʢʠ 

ʙʝʟʜʠʩʩʠʧʘʪʠʚʥʳ ʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʦʙʣʘʩʪʠ ʚ ʩʚʝʨʭʪʝʢʫʯʝʤ 
3
He-B, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʨʦʜʥʘʷ 

ʧʨʝʮʝʩʩʠʷ ʩʧʠʥʦʚ ʘʪʦʤʦʚ 
3
ʅʝ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʦʜʥʦʨʦʜʥʦ ʧʨʝʮʝʩʩʠʨʫʶʱʠʝ ʜʦʤʝʥʳè, 1ʆʇɼ 

ʠ 2ʆʇɼ, ʩ ʯʘʩʪʦʪʘʤʠ ʧʨʝʮʝʩʩʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1ɤ  ʠ 2ɤ , ʫʛʣʘʤʠ ʧʨʝʮʝʩʩʠʠ  ʠ 2a , 

ʫʛʣʘʤʠ ʥʫʪʘʮʠʠ 1b, ʠ 2b , ʩʧʠʥʘʤʠ S ʠ ʵʥʝʨʛʠʷʤʠ 1U  ʠ 2U  (ʨʠʩ. 3). ʇʨʠ ʤʘʣʳʭ ʫʛʣʘʭ 

ʥʫʪʘʮʠʠ 1U  ʠ 2U .ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ: 

1 1U Sw= , 2 2U Sw= .    (2) 

ʏʘʩʪʦʪʳ 1ɤ  ʠ 2ɤ  ʥʘʧʨʘʚʣʝʥʳ ʚʜʦʣʴ ʦʩʠ z. ʇʨʠ 1 2b b=  ʟʘʚʠʩʠʤʦʩʪʴ ʩʚʝʨʭʪʝʢʫʯʝʛʦ 

ʩʧʠʥʦʚʦʛʦ ʪʦʢʘ 1 2J -, ʚʦʟʥʠʢʘʶʱʝʛʦ ʤʝʞʜʫ ʵʪʠʤʠ ʦʙʣʘʩʪʷʤʠ, ʦʪ ʨʘʟʥʦʩʪʠ 1 2a a-  ʩ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ: 

( )1 2 1 2J k a a- = - ,    (3) 

 

ʈʠʩ. 3. ʉʧʠʥʦʚʳʝ ʩʪʨʫʢʪʫʨʳ 1ʆʇɼ
 ʠ 2ʆʇɼ

: 1ɤ  ʠ 2ɤ  - ʯʘʩʪʦʪʳ ʧʨʝʮʝʩʩʠʠ;  ʠ 2a  - ʫʛʣʳ 

ʧʨʝʮʝʩʩʠʠ; 1b ʠ 2b  - ʫʛʣʳ ʥʫʪʘʮʠʠ; S - ʩʧʠʥ; ʣ.ʦ. - ʣʠʥʠʷ ʦʪʩʯʸʪʘ; 1 2J -  - ʩʚʝʨʭʪʝʢʫʯʠʡ ʩʧʠʥʦʚʳʡ ʪʦʢ. 
 

ʋʛʣʳ ʧʨʝʮʝʩʩʠʠ 1a  ʠ 2a  ʩʚʷʟʘʥʳ ʩ ʯʘʩʪʦʪʘʤʠ ʧʨʝʮʝʩʩʠʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 1ɤ  ʠ 2ɤ ), 

ʧʨʠ ʫʩʣʦʚʠʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪ ʦʪ ʚʨʝʤʝʥʠ t, ʩʣʝʜʫʶʱʠʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ: 
0

1 1 1ta w a= + ,  0
2 2 2ta w a= + ,  (4) 

ʛʜʝ 01a  ʠ 0
2a  - ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ʧʨʝʮʝʩʩʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1ʆʇɼ ʠ 2ʆʇɼ ʧʨʠ 0t= . ɽʩʣʠ 

ʩʚʝʨʭʪʝʢʫʯʠʡ ʩʧʠʥʦʚʳʡ ʪʦʢ 1 2J -  ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʫʛʣʦʚ ʧʨʝʮʝʩʩʠʠ 1a  ʠ 2a  (ʵʪʠ 

ʠʟʤʝʥʝʥʠʷ ʦʙʦʟʥʘʯʠʤ ʢʘʢ 1aD  ʠ 2aD ), ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʷʤʠ (4) ʧʨʦʠʩʭʦʜʠʪ 

1a

1a
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ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪ ʧʨʝʮʝʩʩʠʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1wD  and 2wD ). ʉʦʛʣʘʩʥʦ (2) ʠʟʤʝʥʝʥʠʝ 

ʵʥʝʨʛʠʠ 1ʆʇɼ ʠ 2ʆʇɼ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1UD  ʠ 2UD ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

1 1U S wD = ÖD, 2 2U S wD = ÖD.  (5) 

ʊʘʢ ʢʘʢ ʚ ʩʚʝʨʭʪʝʢʫʯʝʤ 
3
ʅʝ-ɺ ʩʧʨʘʚʝʜʣʠʚ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʘ ʩʚʝʨʭʪʝʢʫʯʠʡ 

ʩʧʠʥʦʚʳʡ ʪʦʢ ʷʚʣʷʝʪʩʷ ʙʝʟʜʠʩʩʠʧʘʪʠʚʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʧʠʥʦʚʳʭ ʩʪʨʫʢʪʫʨ ʠʤʝʝʪ ʤʝʩʪʦ: 

1 2U UD =-D.     (6) 

ʊʦʛʜʘ ʩʦʛʣʘʩʥʦ (4)-(6): 

1 2w wD =-D, 1 2a aD =-D.   (7) 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʉʌɺ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʪʦ ʝʩʪʴ 

ʧʨʦʠʩʭʦʜʠʪ ʚʳʨʘʚʥʠʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʛʣʦʚ ʧʨʝʮʝʩʩʠʠ ʠ ʫʛʣʦʚ ʥʫʪʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʧʠʥʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʝʩʣʠ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʠʭ ʯʘʩʪʦʪʘʤʠ ʧʨʝʮʝʩʩʠʠ Dɤ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ [11]: 

0D ­ɤ .     (8) 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ ʢʚʘʥʪʦʚʦʛʦ ʦʙʲʝʢʪʘ 

 

ʉʦʛʣʘʩʥʦ ʧʦʩʪʫʣʘʪʘʤ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʢʚʘʥʪʦʚʳʝ ʦʙʲʝʢʪʳ (ʚʢʣʶʯʘʷ ʬʦʪʦʥ) 

ʩʦʟʜʘʶʪ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ ʚʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʠʮ.r ʉʧʠʥ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʠʤʝʝʪ ʪʘʢʠʝ 

ʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʠ ʩʧʠʥ ʨʝʘʣʴʥʳʭ ʯʘʩʪʠʮ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʧʠʥ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ 

ʥʝ ʠʤʝʝʪ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʝʣʠʯʠʥʘ ʝʛʦ, ʢʘʢ ʠ ʩʧʠʥʘ ʨʝʘʣʴʥʳʭ 

ʯʘʩʪʠʮ, ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʧʨʦʝʢʮʠʠ ʩʧʠʥʘ ʥʘ ʚʳʜʝʣʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ 

ʧʨʝʮʝʩʩʠʦʥʥʦʝ ʜʚʠʞʝʥʠʝ ʩʧʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʚʘʥʪʦʚʳʡ ʦʙʲʝʢʪ ʩʦʟʜʘʸʪ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ ʩʧʠʥʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʫʤʤʘʨʥʳʤ ʩʧʠʥʦʤ sS , ʫʛʣʘʤʠ ʧʨʝʮʝʩʩʠʠ ʠ ʥʫʪʘʮʠʠ, 

ʯʘʩʪʦʪʦʡ ʧʨʝʮʝʩʩʠʠ sw. ʇʨʠ ʤʘʣʳʭ ʫʛʣʘʭ ʧʨʝʮʝʩʩʠʠ ʵʥʝʨʛʠʷ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʳ sU  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

s s sU Sw= .     (9) 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ [21], ʯʪʦ ʧʘʨʘ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʦʙʨʘʟʦʚʘʥʥʘʷ 

ʬʦʪʦʥʦʤ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ, ʢʦʥʚʝʨʪʠʨʫʝʪʩʷ ʚ ʧʘʨʫ ʨʝʘʣʴʥʳʭ ʯʘʩʪʠʮ (ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥ, 

ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥ, ʠ ʪ.ʜ.), ʝʩʣʠ ʵʥʝʨʛʠʷ ʬʦʪʦʥʘ phU  ʨʘʚʥʘ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ ʵʪʠʭ 

ʨʝʘʣʴʥʳʭ ʯʘʩʪʠʮ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʬʦʪʦʥʦʤ ʧʘʨʳ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ 

ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ, ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ: 

( )s phph
U U= ,     (10) 

ʛʜʝ ( )s ph
U  - ʵʥʝʨʛʠʷ ʧʘʨʳ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʬʦʪʦʥʦʤ ʚ ʬʠʟʠʯʝʩʢʦʤ 

ʚʘʢʫʫʤʝ. ʕʪʘ ʧʘʨʘ ʠʤʝʝʪ ʩʧʠʥ, ( )s ph
S , ʨʘʚʥʳʡ : 

( )s ph
S = .     (11) 

ʉʦʧʦʩʪʘʚʣʷʷ ʫʨʘʚʥʝʥʠʷ (9)-(11) ʩ ʠʟʚʝʩʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʝʞʜʫ ʵʥʝʨʛʠʝʡ phU  ʠ 

ʯʘʩʪʦʪʦʡ ʬʦʪʦʥʘ phw , ph phU w= , ʧʦʣʫʯʘʝʤ: 

( )s phph
w w= .     (12) 

ʆʪʤʝʪʠʤ, ʯʪʦ ʯʘʩʪʦʪʘ ʬʦʪʦʥʘ ʷʚʣʷʝʪʩʷ ʠ ʯʘʩʪʦʪʦʡ ʝʛʦ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ. 
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ɼʦʧʫʩʪʠʤ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ, ʘʥʘʣʦʛʠʯʥʦʝ (10), ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʵʥʝʨʛʠʠ qU  ʣʶʙʦʛʦ 

ʢʚʘʥʪʦʚʦʛʦ ʦʙʲʝʢʪʘ: 

( )s qq
U U= ,     (13) 

ʛʜʝ ( )s q
U  - ʵʥʝʨʛʠʷ ʩʧʠʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʦʟʜʘʚʘʝʤʦʡ ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ. ʉʦʛʣʘʩʥʦ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʝʥʥʳʭ ʨʝʘʣʴʥʳʭ ʯʘʩʪʠʮ ʧʝʨʝʜʘʶʪʩʷ ʚʠʨʪʫʘʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, 

ʦʙʨʘʟʫʶʱʠʤʠ ʚʠʨʪʫʘʣʴʥʳʝ ʬʦʪʦʥʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʣʷ ʩʧʠʥʘ ( )s q
S  

ʩʧʠʥʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʩʦʟʜʘʚʘʝʤʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʩʧʨʘʚʝʜʣʠʚʦ: 

( )s q
S = .     (14) 

ʉʦʧʦʩʪʘʚʣʷʷ ʫʨʘʚʥʝʥʠʷ (9) ʠ (13)-(14) ʩ ʠʟʚʝʩʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʝʞʜʫ ʵʥʝʨʛʠʝʡ qU  

ʠ ʯʘʩʪʦʪʦʡ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʝʡ ʐʨʸʜʠʥʛʝʨʘ ʢʚʘʥʪʦʚʦʛʦ ʦʙʲʝʢʪʘ [21] Shw : q ShU w= , 

ʧʦʣʫʯʘʝʤ: 

( )s Shq
w w= .     (15) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʷʤ (12) ʠ (15), ʯʘʩʪʦʪʘ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ 

ʢʚʘʥʪʦʚʦʛʦ ʦʙʲʝʢʪʘ (ʜʣʷ ʬʦʪʦʥʘ ï ʵʪʦ ʯʘʩʪʦʪʘ ʬʦʪʦʥʘ, ʘ ʜʣʷ ʯʘʩʪʠʮ, ʠʤʝʶʱʠʭ ʤʘʩʩʫ, ï ʵʪʦ 

ʯʘʩʪʦʪʘ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ ʐʨʸʜʠʥʛʝʨʘ) ʨʘʚʥʘ ʯʘʩʪʦʪʝ ʧʨʝʮʝʩʩʠʠ ʩʧʠʥʘ ʚ ʩʧʠʥʦʚʦʡ 

ʩʪʨʫʢʪʫʨʝ, ʩʦʟʜʘʚʘʝʤʦʡ ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ, ʠʤʝʶʱʝʤ ʩʚʦʡʩʪʚʘ 

ʩʚʝʨʭʪʝʢʫʯʝʛʦ 
3
ʅʝ-ɺ. 

 

ʉʨʘʚʥʝʥʠʝ ʩʚʦʡʩʪʚ ʢʚʘʥʪʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ ʠ ʩʚʝʨʭʪʝʢʫʯʝʛʦ ʩʧʠʥʦʚʦʛʦ ʪʦʢʘ ʚ 

ʩʚʝʨʭʪʝʢʫʯʝʤ 
3
ʅʝ-ɺ 

 

ɽʩʣʠ ʩʚʦʡʩʪʚʘ ʩʧʠʥʦʚʳʭ ʪʦʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʤʝʞʜʫ ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʩʦʩʪʘʚʣʝʥʥʳʤʠ ʠʟ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʘʥʘʣʦʛʠʯʥʳ ʩʚʦʡʩʪʚʘʤ ʩʚʝʨʭʪʝʢʫʯʝʛʦ ʩʧʠʥʦʚʦʛʦ ʪʦʢʘ 

ʚ ʩʚʝʨʭʪʝʢʫʯʝʤ 
3
ʅʝ-ɺ, ʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʦ ɺʚʝʜʝʥʠʠ ʩʚʦʡʩʪʚʘ ʢʚʘʥʪʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, ʙʘʟʠʨʫʷʩʴ ʥʘ ʩʚʦʡʩʪʚʘʭ ʩʚʝʨʭʪʝʢʫʯʠʭ ʩʧʠʥʦʚʳʭ ʪʦʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʤʝʞʜʫ ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʩʚʝʨʭʪʝʢʫʯʝʤ 
3
ʅʝ-ɺ. 

1) ʉʚʝʨʭʪʝʢʫʯʠʝ ʩʧʠʥʦʚʳʝ ʪʦʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʤʝʞʜʫ ʣʶʙʳʤʠ ʩʧʠʥʦʚʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʧʝʨʚʦʝ ʩʚʦʡʩʪʚʦ 

ʢʚʘʥʪʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ: ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʘʩʩʪʦʷʥʠʷ. 

2) ʉʚʝʨʭʪʝʢʫʯʠʝ ʩʧʠʥʦʚʳʝ ʪʦʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʤʝʞʜʫ ʣʶʙʳʤʠ ʩʧʠʥʦʚʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʨʘʟʤʝʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʥʠʮʳ ʚ ʟʥʘʯʝʥʠʷʭ 

ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʚʝʨʭʪʝʢʫʯʠʝ ʩʧʠʥʦʚʳʝ ʪʦʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʤʝʞʜʫ 

ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʣʶʙʳʤʠ ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʢʘʢ 

ʥʫʣʝʚʫʶ (ʥʘʧʨʠʤʝʨ, ʬʦʪʦʥ), ʪʘʢ ʠ ʥʝʥʫʣʝʚʫʶ ʤʘʩʩʫ ʧʦʢʦʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʚʪʦʨʦʝ ʩʚʦʡʩʪʚʦ 

ʢʚʘʥʪʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ: ʢʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʤʝʞʜʫ ʣʶʙʳʤʠ 

ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʢʘʢ ʩ ʥʫʣʝʚʦʡ, ʪʘʢ ʠ ʩ ʥʝʥʫʣʝʚʦʡ ʤʘʩʩʦʡ ʧʦʢʦʷ. 

3) ʉʚʝʨʭʪʝʢʫʯʠʝ ʩʧʠʥʦʚʳʝ ʪʦʢʠ ʷʚʣʷʶʪʩʷ ʙʝʟʜʠʩʩʠʧʘʪʠʚʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʠ ʵʪʦ 

ʦʙʲʷʩʥʷʝʪ ʪʨʝʪʴʝ ʩʚʦʡʩʪʚʦ ʢʚʘʥʪʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ: ʢʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʙʝʟ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ. 

4) ʉʦʛʣʘʩʥʦ (8) ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʝʨʭʪʝʢʫʯʠʭ ʩʧʠʥʦʚʳʭ ʪʦʢʦʚ ʤʘʢʩʠʤʘʣʴʥʘ, ʝʩʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩʧʠʥʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʥʘʧʨʘʚʣʝʥʠʶ 

ʯʘʩʪʦʪʳ ʧʨʝʮʝʩʩʠʠ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ (12) ʠ (15), ʵʪʦ ʫʩʣʦʚʠʝ ʦʙʲʷʩʥʷʝʪ ʯʝʪʚʸʨʪʦʝ 

ʩʚʦʡʩʪʚʦ ʢʚʘʥʪʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ: ʢʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʤʝʞʜʫ 

ʬʦʪʦʥʘʤʠ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʳ, ʥʦ ʠʩʧʫʱʝʥʥʳʤʠ ʨʘʟʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. 

5) ʉʚʝʨʭʪʝʢʫʯʠʡ ʩʧʠʥʦʚʳʡ ʪʦʢ ʚʦʟʥʠʢʘʝʪ ʤʝʞʜʫ ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʨʠ 

ʥʘʣʠʯʠʠ ʛʨʘʜʠʝʥʪʦʚ ʚ ʟʥʘʯʝʥʠʷʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʮʝʩʩʠʠ ʩʧʠʥʦʚ ʵʪʠʭ ʩʪʨʫʢʪʫʨ, ʠ ʦʥ ʥʝ 
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ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʣʠ ʩʧʠʥʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʚ ʵʪʦ ʚʨʝʤʷ ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. 

ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʧʷʪʦʝ ʩʚʦʡʩʪʚʦ ʢʚʘʥʪʦʚʳʭ ʢʦʨʨʝʣʷʮʠʡ: ʢʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ ʠʤʝʶʪ ʤʝʩʪʦ 

ʤʝʞʜʫ ʬʦʪʦʥʘʤʠ ʥʝ ʪʦʣʴʢʦ ʚ ʤʦʤʝʥʪ ʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. 

ɼʝʡʩʪʚʠʝ ʩʚʝʨʭʪʝʢʫʯʠʭ ʩʧʠʥʦʚʳʭ ʪʦʢʦʚ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʳʨʘʚʥʠʚʘʥʠʝ ʟʥʘʯʝʥʠʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʠʥʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʦʥʠ ʚʦʟʥʠʢʘʶʪ. ʈʘʚʝʥʩʪʚʘ (6)-(7) 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʟʥʘʯʝʥʠʷʭ ʠʜʝʥʪʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʩʪʨʫʢʪʫʨ ï ʵʥʝʨʛʠʠ, ʯʘʩʪʦʪʳ ʧʨʝʮʝʩʩʠʠ, ʬʘʟʳ ʧʨʝʮʝʩʩʠʠ ï ʦʜʠʥʘʢʦʚʳ ʧʦ ʚʝʣʠʯʠʥʝ, ʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ ʧʦ ʟʥʘʢʫ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʦʙʲʷʩʥʷʝʪ ʩʦʦʪʥʦʰʝʥʠʝ (1) ï ʠʟʤʝʥʝʥʠʝ ʬʘʟ (ʠ 

ʯʘʩʪʦʪʳ) ʩʚʝʪʦʚʳʭ ʚʦʣʥ ʧʨʠ ʜʚʫʭʬʦʪʦʥʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ. 
ʇʨʠʤʝʯʘʥʠʝ. ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʨʭʪʝʢʫʯʝʛʦ ʩʧʠʥʦʚʦʛʦ ʪʦʢʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʪʘ. 

ʊʘʢ ʢʘʢ ʬʦʪʦʥ ʩʦʟʜʘʸʪ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ ʧʘʨʫ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʪʦ ʝʩʪʴ 

ʩʧʠʥʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʜʚʠʞʝʥʠʝ ʬʦʪʦʥʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʩʦʟʜʘʥʠʷ ʚ ʬʠʟʠʯʝʩʢʦʤ 

ʚʘʢʫʫʤʝ ʩʧʠʥʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʊʘʢ ʢʘʢ ʚʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʠʮʳ ʦʙʣʘʜʘʶʪ ʤʘʩʩʦʡ, ʜʚʠʞʝʥʠʝ 

ʬʦʪʦʥʘ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʠ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʛʦ ʩʢʦʨʦʩʪʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ɸʥʘʣʦʛʠʯʥʳʡ ʚʳʚʦʜ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʣʶʙʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʦʙʲʝʢʪʘ, ʠʤʝʶʱʝʛʦ ʥʝʥʫʣʝʚʫʶ 

ʤʘʩʩʫ ʧʦʢʦʷ, ʪʘʢ ʢʘʢ ʣʶʙʦʡ ʢʚʘʥʪʦʚʳʡ ʦʙʲʝʢʪ ʧʨʠ ʜʚʠʞʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʚʘʢʫʫʤʘ ʩʦʟʜʘʸʪ ʚ ʥʸʤ ʚʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʠʮʳ, ʪʦ ʝʩʪʴ ʩʧʠʥʦʚʳʝ ʩʪʨʫʢʪʫʨʳ. 

ʉʚʝʨʭʪʝʢʫʯʠʡ ʩʧʠʥʦʚʳʡ ʪʦʢ ʚʦʟʥʠʢʘʝʪ ʤʝʞʜʫ ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʘ ʩʘʤ ʠʭ ʥʝ 

ʧʨʦʠʟʚʦʜʠʪ, ʪʦ ʝʩʪʴ ʩʚʝʨʭʪʝʢʫʯʠʡ ʩʧʠʥʦʚʳʡ ʪʦʢ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʤʘʩʩʳ 

(ʥʝ ʦʙʣʘʜʘʝʪ ʠʥʝʨʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʚ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʢʦʨʦʩʪʴ ʩʚʝʨʭʪʝʢʫʯʝʛʦ ʩʧʠʥʦʚʦʛʦ ʪʦʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʣʶʙʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʧʦʣʶ ʠ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ 

ʚʘʢʫʫʤʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

I. ʂʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʩʚʝʨʭʪʝʢʫʯʠʤʠ ʩʧʠʥʦʚʳʤʠ ʪʦʢʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʤʝʞʜʫ ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʩʦʟʜʘʚʘʝʤʳʤʠ ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ. ʉʚʦʡʩʪʚʘ ʵʪʠʭ ʩʚʝʨʭʪʝʢʫʯʠʭ 

ʩʧʠʥʦʚʳʭ ʪʦʢʦʚ ʘʥʘʣʦʛʠʯʥʳ ʩʚʦʡʩʪʚʘʤ ʩʚʝʨʭʪʝʢʫʯʠʭ ʩʧʠʥʦʚʳʭ ʪʦʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʤʝʞʜʫ 

ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʩʚʝʨʭʪʝʢʫʯʝʤ 
3
ʅʝ-ɺ. 

II . ʉʚʝʨʭʪʝʢʫʯʠʝ ʩʧʠʥʦʚʳʝ ʪʦʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʤʝʞʜʫ ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʩʦʟʜʘʚʘʝʤʳʤʠ ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʣʶʙʦʛʦ ʪʠʧʘ, ʢʘʢ ʠʤʝʶʱʠʤʠ ʤʘʩʩʫ ʧʦʢʦʷ, ʪʘʢ ʠ ʥʝ 

ʠʤʝʶʱʠʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʳ ʢʚʘʥʪʦʚʳʝ ʢʦʨʨʝʣʷʮʠʠ, ʪʦ ʝʩʪʴ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʦʪʦʥʘ ʩ ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʤʘʩʩʫ ʧʦʢʦʷ. 

III . ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʚʘʥʪʦʚʳʭ ʦʙʲʝʢʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʝʨʭʪʝʢʫʯʠʭ 

ʩʧʠʥʦʚʳʭ ʪʦʢʦʚ ʤʘʢʩʠʤʘʣʴʥʘ, ʝʩʣʠ ʯʘʩʪʦʪʳ ʧʨʝʮʝʩʩʠʠ ʩʧʠʥʦʚ ʚ ʩʧʠʥʦʚʳʭ ʩʪʨʫʢʪʫʨʘʭ, 

ʩʦʟʜʘʚʘʝʤʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ, ʦʜʠʥʘʢʦʚʳ ʧʦ 

ʚʝʣʠʯʠʥʝ ʠ ʥʘʧʨʘʚʣʝʥʠʶ. ʊʘʢ ʢʘʢ ʯʘʩʪʦʪʘ ʧʨʝʮʝʩʩʠʠ ʩʧʠʥʘ ʚ ʩʧʠʥʦʚʦʡ ʩʪʨʫʢʪʫʨʝ, 

ʩʦʟʜʘʚʘʝʤʦʡ ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ, ʨʘʚʥʘ ʯʘʩʪʦʪʝ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ 

ʢʚʘʥʪʦʚʦʛʦ ʦʙʲʝʢʪʘ, ʫʩʣʦʚʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʚʘʥʪʦʚʳʭ ʦʙʲʝʢʪʦʚ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʫʩʣʦʚʠʝʤ ʢʦʨʨʝʣʷʮʠʠ ʢʚʘʥʪʦʚʳʭ ʦʙʲʝʢʪʦʚ: ʦʧʠʩʘʥʠʝ ʠʭ ʦʜʥʦʡ ʚʦʣʥʦʚʦʡ 

ʬʫʥʢʮʠʝʡ. 

IV. ʉʢʦʨʦʩʪʴ ʩʚʝʨʭʪʝʢʫʯʝʛʦ ʩʧʠʥʦʚʦʛʦ ʪʦʢʘ ʢʘʢ ʙʝʟʳʥʝʨʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ 

ʧʨʝʚʳʰʘʪʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ. 

V. ʉʚʝʨʭʪʝʢʫʯʠʡ ʩʧʠʥʦʚʳʡ ʪʦʢ, ʚʦʟʥʠʢʘʶʱʠʡ ʤʝʞʜʫ ʩʧʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʩʦʟʜʘʚʘʝʤʳʤʠ ʢʚʘʥʪʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʙʦʣʝʝ 

çʪʦʥʢʦʡè ʩʨʝʜʝ, ʯʝʤ ʤʦʣʝʢʫʣʷʨʥʘʷ ï ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ ï ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ 

ʵʢʨʘʥʠʨʫʝʪʩʷ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 
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The main properties of quantum correlations are as follows: they do not depend on the distance, do not consume energy, 

take place for quantum entities both with zero and with nonzero rest mass, take place in the physical vacuum, that is, it 

is not necessary for the quantum entities to be detected simultaneously. A physical process is discussed which is 

responsible for quantum correlations in such macrosystem as superfluid 
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properties of spin supercurrents in superfluid 
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inertial properties) and therefore it is not a process in a gravitational field. Thus the speed of spin supercurrent may have 

any magnitude relative to the gravitational field and may exceed the speed of light in vacuum. 

 

  

mailto:boldyrev-m@yandex.ru


 95 

ʂʈʋʊʀʃʔʅʓɽ ʀʅɼʀʂɸʊʆʈʓ ʀ ʌɽʅʆʄɽʅ ɻʈɸɺʀʊɸʎʀʆʅʅʆɻʆ ʃʀʅɿʀʈʆɺɸʅʀʗ 

ɺɽʅɽʈʆʁ ʇʆʃʗ ɺʀʍʈɽɺʆɻʆ ʀɿʃʋʏɽʅʀʗ ʉʆʃʅʎɸ 

 

ɻ.ɸ. ʅʠʢʦʣʴʩʢʠʡ  

 

ʌʠʟʠʯʝʩʢʠʡ ʬ-ʪ ʉʇʙɻʋ 

 

gnik777@mail.ru 

 
ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʚʝʭʠ (ʵʢʩʧʝʨʠʤʝʥʪʳ) ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ ʚ 

ʈʦʩʩʠʠ ʩ ʧʦʤʦʱʴʶ ʢʨʫʪʠʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʪʠʧʘ. ʇʦʩʣʝʜʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪ - ʩ ʢʨʫʪʠʣʴʥʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ɸ.ʌ. ʇʫʛʘʯʘ ï ʧʦʩʪʘʚʠʣ ʪʦʯʢʫ ʚ ʧʨʦʙʣʝʤʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʧʨʦʥʠʢʘʶʱʝʛʦ ʩʧʠʨʘʣʴʥʦ 

ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʉɺʀ). ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʧʨʦʙʣʝʤʝ ʉɺʀ ʦʢʘʟʘʣʩʷ ʵʢʩʧʝʨʠʤʝʥʪ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʢʨʫʪʠʣʴʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ (ʂʀ) ʪʨʘʥʟʠʪʘ ɺʝʥʝʨʳ ʧʦ ʜʠʩʢʫ ʉʦʣʥʮʘ 6 ʠʶʥʷ 2012 ʛ. ɺʧʝʨʚʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ ʷʚʣʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʣʠʥʟʠʨʦʚʘʥʠʷ ɺʝʥʝʨʦʡ ʚ ñʣʫʯʘʭò ʉɺʀ. ʆʧʨʝʜʝʣʝʥʘ 

ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʉɺʀ: 2128 ʢʤ/ʩ. 

 

ɺʚʝʜʝʥʠʝ 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʩ ʧʦʤʦʱʴʶ ʢʨʫʪʠʣʴʥʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ, ʥʘʯʘʪʳʝ ʝʱʝ ʚ XIX ʚʝʢʝ [1], ʧʨʠʚʝʣʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʢ 

ʠʩʪʦʨʠʯʝʩʢʠ ʚʘʞʥʦʤʫ ʚʳʚʦʜʫ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʷʪʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʩʠʣʦʚʦʛʦ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʧʦʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ - ʧʦʣʷ ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʚʘʥʪʦʚ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʪʝʨʤʦʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ ʚ ʮʝʥʪʨʝ ʉʦʣʥʮʘ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ ʵʪʦʛʦ ʧʦʣʷ (ʠʟʣʫʯʝʥʠʷ) ʧʨʦʠʩʪʝʢʘʝʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʛʝʥʝʨʘʮʠʷ ʧʷʪʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪ ʠ ʚʩʝ ʜʨʫʛʠʝ ʥʝʦʙʨʘʪʠʤʳʝ ʬʠʟʠʯʝʩʢʠʝ [2] ʠ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʥʘ ɿʝʤʣʝ, ʥʘʯʠʥʘʷ ʩ ʨʘʩʩʳʧʘʥʠʷ ʩʣʝʞʘʚʰʝʛʦʩʷ ʧʝʩʢʘ ʠʣʠ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʨʝʘʢʪʠʚʦʚ, ʜʦ 

ʨʝʘʢʮʠʡ ʭʦʣʦʜʥʦʛʦ ʥʫʢʣʝʦʩʠʥʪʝʟʘ. ʇʨʦʮʝʩʩ ñʛʦʨʷʯʝʛʦò ʥʫʢʣʝʦʩʠʥʪʝʟʘ ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ 

ʉʦʣʥʮʝ ʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʤʦʱʥʳʤ ʥʝʦʙʨʘʪʠʤʳʤ ʧʨʦʮʝʩʩʦʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʘʤʳʤ 

ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʷʪʦʛʦ - ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ. 

ʂʘʢ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ [3], ʉʦʣʥʮʝ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʤ ʠʟʣʫʯʘʪʝʣʝʤ 

ʚʠʭʨʝʚʦʛʦ ʧʦʣʷ: ʥʘ ʥʘʩʪʦʷʱʝʤ ʵʪʘʧʝ ʤʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʥʘ ʉʦʣʥʮʝ ʧʷʪʴ ʚʪʦʨʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ï ʧʷʪʴ ʨʘʟʥʦʛʦ ʚʠʜʘ ʩʠʩʪʝʤ ʢʚʘʥʪʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʥʳʭ ʧʦʣʝʡ ʩʦʣʥʝʯʥʦʛʦ 

ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʉʉɺʀ). ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʚʘʥʪʳ ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʥʝ ʥʝʩʫʪ ʟʘʨʷʜʘ, ʦʥʦ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʟʘʧʦʣʥʷʝʪ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʝʱʝʩʪʚʦ, ʦʢʨʫʞʘʶʱʝʝ ʢʘʞʜʳʡ ʪʝʨʤʦʷʜʝʨʥʳʡ ʠʩʪʦʯʥʠʢ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ, 

ʯʪʦ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʡʩʪʚʫʶʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʧʷʪʴ 

ʩʧʝʮʠʬʠʯʥʳʭ ʧʦʣʝʡ ʉʉɺʀ. 

ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʙʠʦʩʬʝʨʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʩʣʝʜʫʝʪ 

ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʢʨʦʤʝ ʚʢʣʘʜʘ ʚʘʨʠʘʮʠʡ ʩʦʣʥʝʯʥʦʡ ʚʠʭʨʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʝʱʝ ʠ 

ʠʟʤʝʥʝʥʠʷ ʠʟʣʫʯʝʥʠʡ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʜʨʘʭ ɿʝʤʣʠ. 

ʀʟ ʨʘʙʦʪ ʎʝʣʴʥʝʨʘ, ʂʨʫʢʩʘ, ʄʳʰʢʠʥʘ ʠ ʨʷʜʘ ʜʨʫʛʠʭ [1], ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʥʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʠʭʨʝʚʳʭ ʧʦʪʦʢʦʚ ʚʳʷʩʥʠʣʦʩʴ [4], ʯʪʦ ʧʦʪʦʢʠ ʠʟ 

ʟʝʤʥʳʭ ʥʝʜʨ (ʚ ʪʦʯʢʝ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ) ʧʨʝʚʳʰʘʶʪ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʧʣʦʪʥʦʩʪʴ 

ʉʉɺʀ ʥʘ 1-2 ʧʦʨʷʜʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʤʳ ʩʫʱʝʩʪʚʫʝʤ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʩʪʦʷʥʥʦ ʚʦʟʦʙʥʦʚʣʷʶʱʝʡʩʷ ʚʠʭʨʝʚʦʡ ʩʨʝʜʳ, ʦʙʣʘʜʘʶʱʝʡ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʞʝʩʪʢʠʤʠ 

ʨʘʜʠʘʮʠʦʥʥʦ-ʚʦʣʥʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʦʙʣʫʯʝʥʠʠ ɿʝʤʣʠ ʧʦʪʦʢʘʤʠ ʉʉɺʀ, ʚ ʥʠʭ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʪʨʦʛʦ ʢʦʣʣʠʤʠʨʦʚʘʥʥʘʷ 

ʢʦʤʧʦʥʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʨʝʪʝʨʧʝʚʘʝʪ ʧʨʝʣʦʤʣʝʥʠʝ ʚ ʞʠʜʢʦʡ ʦʙʦʣʦʯʢʝ ʟʝʤʥʦʛʦ ʷʜʨʘ ʠ 

ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʥʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ɼʨʫʛʘʷ ʯʘʩʪʴ ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ɿʝʤʣʶ ʧʦʪʦʢʘ 

ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʘʭ ʨʘʩʩʝʷʥʠʷ ʥʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʭ ʩʣʦʝʚ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʤʘʥʪʠʠ, ʘ ʪʘʢʞʝ ʚ 

ʧʨʦʮʝʩʩʘʭ ʦʪʨʘʞʝʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʬʝʨʠʯʝʩʢʠʭ ʩʣʦʝʚ ʟʝʤʥʳʭ ʥʝʜʨ. 

ɺʩʣʝʜʩʪʚʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚ ʟʘʤʢʥʫʪʦʡ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʪʠ ʛʝʦʠʜʘ ʤʥʦʞʝʩʪʚʘ 

ʤʥʦʛʦʢʨʘʪʥʳʭ ʦʪʨʘʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʟʘʜʝʨʞʢʘ ʧʦ ʚʨʝʤʝʥʠ ʠ ʨʝʟʦʥʘʥʩʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 
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ʵʥʝʨʛʠʠ ʚ ʨʷʜʝ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʉɺʀ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʧʝʮʠʬʠʯʥʦʤʫ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʜʠʥʘʤʠʢʠ ʧʦʪʦʢʦʚ ʉɺʀ, ʚʳʭʦʜʷʱʠʭ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, 

ʯʝʨʝʟ ʢʦʨʝʥʥʳʝ ʟʘʣʝʞʠ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʧʦʨʦʜ (ñʢʨʫʛʠ ʥʘ ʧʦʣʷʭò). 

ʈʝʟʫʣʴʪʘʪʳ ʢʣʶʯʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʨʫʪʠʣʴʥʳʤ ʠʥʜʠʢʘʪʦʨʘʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʫʪʴ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ ʵʪʦʛʦ ʚʘʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 

ʠʟʫʯʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʨʘʩʪʷʥʫʣʩʷ ʥʘ 110 ʣʝʪ, ʘ ʪʦʨʠʣʠ ʝʛʦ ʚ ʈʦʩʩʠʠ ʣʠʰʴ ʫʯʝʥʳʝ-

ʵʥʪʫʟʠʘʩʪʳ ʠ ʧʦʜʚʠʞʥʠʢʠ: ʅ.ʇ. ʄʳʰʢʠʥ, ʅ.ɸ. ʂʦʟʳʨʝʚ, ɸ.ʌ. ʇʫʛʘʯ (ʘʚʪʦʨ ʂʀ-ʇ). 

 

ʆʙ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʩ ʠʥʜʠʢʘʪʦʨʘʤʠ ʢʨʫʯʝʥʠʷ 

 

ʇʝʨʚʳʡ ʵʪʘʧ ʥʘʧʨʘʚʣʝʥʠʷ 

 

ɺ ʈʦʩʩʠʠ ʧʝʨʚʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ñʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʠʨʦʜʳò ʩʪʘʣ ʧʨʦʬʝʩʩʦʨ ʅ.ʇ. ʄʳʰʢʠʥ, ʨʫʢʦʚʦʜʠʚʰʠʡ ʚ ʧʝʨʠʦʜ 1894-

1906 ʛʛ. ʥʘʫʯʥʦʡ ʨʘʙʦʪʦʡ ʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʅʦʚʦ-ɸʣʝʢʩʘʥʜʨʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ (ʙʣʠʟ ɺʘʨʰʘʚʳ). ʇʦʩʪʨʦʝʥʥʳʝ ʠʤ ʢʨʫʪʠʣʴʥʳʝ ʨʘʜʠʦʤʝʪʨʳ ʙʳʣʠ ʥʘʩʪʦʣʴʢʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ, ʯʪʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʠʭʨʝʚʦʛʦ ʧʦʣʷ ʚ ʨʘʩʩʝʷʥʥʦʡ 

ʨʘʜʠʘʮʠʠ ʜʥʝʚʥʦʛʦ ʥʝʙʘ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʨʘʜʠʦʤʝʪʨʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʚ ʟʘʢʨʳʪʦʤ 

ʧʦʤʝʱʝʥʠʠ ʠ ʚ ʟʘʤʢʥʫʪʳʭ ʦʙʲʝʤʘʭ, ʪʘʢ ʯʪʦ ʧʝʨʝʜʘʯʫ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʧʦʜʚʝʩʥʦʡ ʩʠʩʪʝʤʝ 

ʨʘʜʠʦʤʝʪʨʘ (ʪʦʥʯʘʡʰʠʡ ʩʣʶʜʷʥʦʡ ʜʠʩʢ, ʧʦʜʚʝʰʝʥʥʳʡ ʥʘ ʙʠʬʠʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʜʚʫʭ 

ʢʦʢʦʥʥʳʭ ʥʠʪʝʡ) ʤʦʛ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʣʴʢʦ ʥʝʢʠʡ ʥʝʠʟʚʝʩʪʥʳʡ ʧʦʣʝʚʦʡ ʬʘʢʪʦʨ (ʅʇʌ), 

ʧʝʨʝʥʦʩʷʱʠʡ ʵʥʝʨʛʠʶ ʠ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʅʇʌ ʦʙʣʘʜʘʣ ʚʳʩʦʢʦʡ 

ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʩʢʦʨʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ 

ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ.  

ʅʠʢʦʣʘʡ ʇʘʚʣʦʚʠʯ ʄʳʰʢʠʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʝʥʦʤʝʥʘ ʅʇʌ (ñʧʦʥʜʝʨʤʦʪʦʨʥʘʷ ʧʘʨʘ ʩʠʣò):  

ña) ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ 

ʯʘʩʪʷʤʠ ʨʘʜʠʦʤʝʪʨʘ ʚʩʷʢʠʡ ʵʣʝʤʝʥʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʠʣʠ ʚʦʩʧʨʠʥʠʤʘʝʪ, ʠʣʠ ʠʩʧʫʩʢʘʝʪ 

ʣʫʯʠʩʪʫʶ ʵʥʝʨʛʠʶ, ʠʩʧʳʪʳʚʘʝʪ ʧʨʠ ʵʪʦʤ ʜʘʚʣʝʥʠʝ, ʟʘʩʪʘʚʣʷʶʱʝʝ ʝʛʦ ʦʪʪʘʣʢʠʚʘʪʴʩʷ ʦʪ 

ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ʝʛʦ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ; 

b) ʢʨʦʤʝ ʵʪʠʭ ʜʘʚʣʝʥʠʡ ʚ ʚʦʟʥʠʢʘʶʱʝʤ (ʧʨʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʤ ʫʩʣʦʚʠʠ) ʧʦʪʦʢʝ 

ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ, ʧʦʜʚʠʞʥʘʷ ʩʠʩʪʝʤʘ ʨʘʜʠʦʤʝʪʨʘ ʠʩʧʳʪʳʚʘʝʪ ʥʘ ʩʝʙʝ ʝʱʝ ʜʝʡʩʪʚʠʝ ʪʘʢʦʡ 

ʧʘʨʳ ʩʠʣ, ʢʦʪʦʨʘʷ ʩʪʨʝʤʠʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʚʨʘʱʝʥʠʝ ʝʝ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʯʘʩʦʚ, ʝʩʣʠ ʦʥʘ 

ʧʦʛʣʦʱʘʝʪ ʣʫʯʠʩʪʫʶ ʵʥʝʨʛʠʶ, ʠ ʧʨʦʪʠʚ ʩʪʨʝʣʢʠ ʯʘʩʦʚ, ʝʩʣʠ ʦʥʘ ʠʩʧʫʩʢʘʝʪ ʝʝ; 

c) ʝʩʣʠ ʚ ʩʣʫʯʘʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʨʘʜʠʦʤʝʪʨʘ 

ʧʦʜʚʠʞʥʘʷ ʩʠʩʪʝʤʘ ʚ ʥʝʤ ʚʩʝ-ʪʘʢʠ ʠʩʧʳʪʳʚʘʝʪ ʥʘ ʩʝʙʝ ʜʝʡʩʪʚʠʝ ʥʝʢʦʪʦʨʦʡ ʧʘʨʳ ʩʠʣ, ʪʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢʦʡ ʧʘʨʳ ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʦʩʠʪʴ ʫʞʝ ʢ ʦʙʱʠʤ ʫʩʣʦʚʠʷʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʚʦ ʚʩʝʤ ʚʥʝʰʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʢʨʫʞʘʶʱʠʤ ʧʨʠʙʦʨ; 

d) ʥʘʧʨʘʚʣʝʥʠʝ ʵʪʦʡ ʧʘʨʳ ʪʘʢʦʚʦ, ʯʪʦ ʦʥʘ ʩʪʨʝʤʠʪʩʷ ʚʨʘʱʘʪʴ ʧʦʜʚʠʞʥʫʶ ʩʠʩʪʝʤʫ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ, ʦʙʨʘʪʥʦʤʫ ʜʚʠʞʝʥʠʶ ʩʪʨʝʣʢʠ ʯʘʩʦʚ; 

e) ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢʦʡ ʧʘʨʳ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʪʘʢʞʝ ʚ ʚʦʟʜʫʭʝ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ 

ʜʘʚʣʝʥʠʠ, ʭʦʪʷ ʙʳ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʠ ʙʳʣʦ ʪʦʣʴʢʦ ʨʘʩʩʝʷʥʥʳʤ; 

f) ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʠʥʜʠʢʘʪʦʨʫ ʨʘʜʠʘʮʠʠ ʜʘʶʪ ʚʝʩʴʤʘ ʮʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʩʫʜʠʪʴ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʚ ʘʪʤʦʩʬʝʨʝ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ 

ʚʩʣʝʜʩʪʚʠʝ ʚʩʝʭ ʬʠʟʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʝʪʝʨʧʝʚʘʝʤʳʭ ʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʤʘʩʩʦʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʟʘʢʣʶʯʘʶʱʝʡʩʷ ʚ ʥʝʤ ʤʘʩʩʦʡ ʚʦʜʷʥʦʛʦ ʧʘʨʘ. 

ʊʘʢʦʚʳ ʪʝ ʛʣʘʚʥʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʤʥʝ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʠʟ ʩʚʦʠʭ ʦʧʳʪʦʚ ʠ 

ʥʘʙʣʶʜʝʥʠʡ (ʅ.ʇ. ʄʳʰʢʠʥ)ò. 

ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʚ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʠʭ ʦʧʳʪʦʚ ʅ.ʇ. ʄʳʰʢʠʥ ʰʝʣ 

ʥʝʧʨʦʪʦʨʝʥʥʳʤ ʧʫʪʝʤ, ʪʦ ʚʳʟʳʚʘʝʪ ʚʦʩʭʠʱʝʥʠʝ ʝʛʦ ʠʥʪʫʠʮʠʷ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʦʪʩʪʘʠʚʘʥʠʝ [5, 6] ʨʝʘʣʴʥʦʩʪʠ ʚʳʚʦʜʦʚ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ/ʧʦʷʚʣʝʥʠʠ ʚ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʝ ʜʥʝʤ 

ʠ ʥʦʯʴʶ ʥʝʠʟʚʝʩʪʥʦʛʦ ʩʠʣʦʚʦʛʦ ʧʦʣʷ, ʟʘʢʨʫʯʠʚʘʶʱʝʛʦ ʧʦʜʚʠʞʥʫʶ ʩʠʩʪʝʤʫ ʨʘʜʠʦʤʝʪʨʘ ʪʦ 

ʚʣʝʚʦ, ʪʦ ʚʧʨʘʚʦ.  
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ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʅ.ʇ. ʄʳʰʢʠʥ, ʜʦʢʘʟʳʚʘʷ ʘʜʝʢʚʘʪʥʦʩʪʴ ʩʚʦʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʢʦʩʚʝʥʥʦ ʦʩʧʘʨʠʚʘʣ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʴ ʦʧʳʪʦʚ ʇ.ʅ. ʃʝʙʝʜʝʚʘ ʦ ʕʃʄ-ʧʨʠʨʦʜʝ ʩʚʝʪʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ (1899 ʛ), ʢʦʪʦʨʦʝ ʠʟ-ʟʘ ʩʚʦʝʡ ʘʢʘʜʝʤʠʯʥʦʩʪʠ ʇ.ʅ. ʃʝʙʝʜʝʚ ʚʩʣʝʜ ʟʘ ʄʘʢʩʚʝʣʣʦʤ 

ʧʨʠʧʠʩʘʣ ʙʝʟʤʘʩʩʦʚʳʤ ʬʦʪʦʥʘʤ. ʂʦʥʝʯʥʦ, ʪʦʣʴʢʦ ʩʧʫʩʪʷ ʚʝʢ ʩ ʣʠʰʥʠʤ ʫʜʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʣʥʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʚʳʰʝ ʫʧʦʤʷʥʫʪʦʛʦ ʅʇʌ ʠ ʧʨʝʜʣʦʞʠʪʴ ʩʯʠʪʘʪʴ 

ʧʨʦʬʝʩʩʦʨʘ ʅ.ʇ. ʄʳʰʢʠʥʘ ʩʦʘʚʪʦʨʦʤ ʦʪʢʨʳʪʠʷ, ʥʦ ʫʞʝ ʥʝ ʩʚʝʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʘ ʜʘʚʣʝʥʠʷ 

ʚʠʭʨʝʚʦʛʦ ʧʦʣʷ, ʵʤʠʪʠʨʫʝʤʦʛʦ ʧʨʠ ʢʘʞʜʦʤ ʥʝʦʙʨʘʪʠʤʦʤ ʧʨʦʮʝʩʩʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʇ.ʅ. 

ʃʝʙʝʜʝʚ ʠʩʧʦʣʴʟʦʚʘʣ ʚ ʩʚʦʝʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʦʧʳʪʝ ʤʦʱʥʫʶ ʜʫʛʦʚʫʶ ʣʘʤʧʫ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʥʝ ʤʝʥʝʝ ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʅʇʌ. ɿʜʝʩʴ ʧʨʠʰʣʦ ʚʨʝʤʷ ʦʙʲʷʚʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʟʚʘʥʠʝ 

ʵʪʦʛʦ ʬʘʢʪʦʨʘ, ʘ ʠʤʝʥʥʦ: ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʝ ʠʟʣʫʯʝʥʠʝ (ʉɺʀ), ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʠʤʧʫʣʴʩʦʤ ʠ ʩʠʣʴʥʳʤ ʤʦʤʝʥʪʦʤ. ʅʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, ʯʪʦ ʧʦʪʦʢ ʉɺʀ 

ʣʝʛʢʦ ʧʦʚʦʨʘʯʠʚʘʣ ʧʦʜʚʝʩʥʫʶ ʩʠʩʪʝʤʫ ʢʨʫʪʠʣʴʥʳʭ ʚʝʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʇ.ʅ. ʃʝʙʝʜʝʚʳʤ. 

 

ɺʪʦʨʦʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʕʪʦʪ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ ʂʀ ʨʘʟʚʝʨʥʫʣʩʷ ʚ ɻʣʘʚʥʦʡ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ɸʅ ʉʉʉʈ ʫʩʠʣʠʷʤʠ ʅʠʢʦʣʘʷ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ʂʦʟʳʨʝʚʘ. ɽʛʦ 

ʥʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʦʪ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ ʩ ʚʝʱʝʩʪʚʦʤ ʜʦ ʧʨʦʙʣʝʤ 

ʢʦʩʤʦʬʠʟʠʢʠ ʠ ʢʦʩʤʦʣʦʛʠʠ. ʊʘʤ, ʛʜʝ ʝʛʦ ʚʥʠʤʘʥʠʝ ʚʨʝʤʝʥʥʦ ʩʦʩʨʝʜʦʪʘʯʠʚʘʣʦʩʴ, ʚʩʧʳʭʠʚʘʣʠ 

ʦʪʢʨʳʪʠʷ, ʫʜʦʩʪʘʠʚʘʝʤʳʝ ʚʳʩʦʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʠʟʥʘʥʠʷ. ʊʘʢ, ʦʪʢʨʳʪʠʝ ʠʟʚʝʨʞʝʥʠʷ 

ʛʘʟʦʚ ʚ ʣʫʥʥʦʤ ʢʨʘʪʝʨʝ ɸʣʴʬʦʥʩ ʙʳʣʦ ʦʪʤʝʯʝʥʦ IAA &NASA ʟʦʣʦʪʦʡ ʤʝʜʘʣʴʶ ɹʦʣʴʰʘʷ 

ʄʝʜʚʝʜʠʮʘ ʩ ʩʝʤʴʶ ʘʣʤʘʟʘʤʠ ʧʦ ʯʠʩʣʫ ʟʚʝʟʜ ʚ ʵʪʦʤ ʩʦʟʚʝʟʜʠʠ. ʉʣʝʜʫʶʱʠʤ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʦʪʢʨʳʪʠʝʤ ʩʪʘʣʦ ʦʙʥʘʨʫʞʝʥʠʝ ʷʚʣʝʥʠʷ ʵʤʠʩʩʠʠ ʥʝʦʙʳʯʥʦʛʦ 

ʧʨʦʥʠʢʘʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʚʦ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʥʝʦʙʨʘʪʠʤʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ. ɼʣʷ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝʩʠʤʤʝʪʨʠʯʥʳʝ 

ʢʨʫʪʠʣʴʥʳʝ ʠʥʜʠʢʘʪʦʨʳ (ʪʦʛʜʘ - ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ - ʂɺ), ʧʦʟʚʦʣʷʚʰʠʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ 

ʚʝʣʠʯʠʥʫ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʳʩʪʨʳʭ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʘʭ. ʇʝʨʚʳʤ 

ʧʦʜʦʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʩʪʘʣʦ ʚʳʧʣʝʩʢʠʚʘʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2-3 ʤ ʦʪ ʧʨʠʙʦʨʘ 5 ʢʫʙ. ʩʤ. 

ʘʮʝʪʦʥʘ, ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʥʠʷ ʂɺ ʧʨʝʚʳʩʠʣʠ ʧʦʣʦʚʠʥʫ ʰʢʘʣʳ. ɼʣʷ ʙʦʣʝʝ ʪʦʥʢʠʭ ʦʧʳʪʦʚ 

ʚʝʨʭʥʠʡ ʢʦʥʝʮ ʥʠʪʠ ʧʦʜʚʝʩʘ ʂɺ ʙʳʣ ʟʘʢʨʝʧʣʝʥ ʢ ʚʠʙʨʠʨʫʶʱʝʤʫ ʷʢʦʨʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ (15-

26 ɻʝʨʮ), ʯʪʦ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʂɺ ʢ ʩʣʘʙʳʤ ʵʬʬʝʢʪʘʤ. ʉʦ ʚʨʝʤʝʥʝʤ, ʅ.ɸ. 

ʂʦʟʳʨʝʚ ʦʙʩʣʝʜʦʚʘʣ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʝʦʙʨʘʪʠʤʳʝ ʧʨʦʮʝʩʩʳ: ʦʪ ʛʦʨʷʱʝʡ ʩʚʝʯʠ 

ʠ ʛʘʟʦʚʦʡ ʛʦʨʝʣʢʠ, ʜʦ ʨʝʚʝʨʩʘ ʧʝʩʦʯʥʳʭ ʯʘʩʦʚ ʠ ʚʣʠʷʥʠʷ ʞʠʚʳʭ ʦʙʲʝʢʪʦʚ. ɺʩʝ ʧʦʢʘʟʘʥʠʷ ʂɺ 

ʙʳʣʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʤʠ ʠ ʜʦʩʪʦʚʝʨʥʳʤʠ, ʯʪʦ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʤʥʦʛʠʤʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʷʤʠ. ʕʪʠʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʩʝʭ ʥʝʦʙʨʘʪʠʤʳʭ 

ʧʨʦʮʝʩʩʘʭ ʧʨʦʠʩʭʦʜʠʪ ʵʤʠʩʩʠʷ ʧʨʦʥʠʢʘʶʱʝʛʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʅ.ɸ. ʂʦʟʳʨʝʚ 

ʥʘʟʳʚʘʣ çʧʦʪʦʢʦʤ ʚʨʝʤʝʥʠè. 

ɼʨʫʛʦʡ ʥʝ ʤʝʥʝʝ ʚʧʝʯʘʪʣʷʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʩʚʷʟʘʥ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʚʝʩʘ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʙʳʩʪʨʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʝʨʝʛʨʫʟʦʢ (ʥʘ ʵʣʘʩʪʠʯʥʳʭ 

ʧʦʜʚʝʩʘʭ). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʚʝʩʘ ʚʩʢʦʨʝ ʧʦʩʪʝʧʝʥʥʦ ʠʩʯʝʟʘʝʪ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ 

ʵʪʦʪ ʵʬʬʝʢʪ ʦʢʘʟʘʣʩʷ ʫ ʪʚʝʨʜʳʭ ʠ ʥʝʵʣʘʩʪʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʠʟʤʝʥʝʥʠʷ ʚʝʩʘ ʫ ʪʘʢʠʭ ʪʝʣ ʩʦ ʚʨʝʤʝʥʝʤ, ʘ ʪʘʢʞʝ ʠ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʤʝʩʪʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʚʠʭʨʝʚʳʝ ʵʬʬʝʢʪʳ ʧʨʦʷʚʣʷʣʠʩʴ ʙʦʣʝʝ ʘʢʮʝʥʪʠʨʦʚʘʥʦ ʠ 

ʩʪʘʙʠʣʴʥʦ [7].  

ɼʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʷʜʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʦʟʜʝʡʩʪʚʠʷ 

çʧʦʪʦʢʘ ʚʨʝʤʝʥʠè ʙʳʣʠ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʤʝʥʝʥʠʷ: ʘ) ʫʨʦʚʥʷ ʨʪʫʪʠ ʚ ʪʝʨʤʦʤʝʪʨʘʭ; ʙ) ʨʘʙʦʪʳ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʥʦʚ ʚ 

ʬʦʪʦʵʣʝʤʝʥʪʘʭ; ʚ) ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʪʝʨʤʦʧʘʨ; ʛ) ʯʘʩʪʦʪʳ ʢʚʘʨʮʝʚʳʭ ʨʝʟʦʥʘʪʦʨʦʚ; 

ʜ) ʚʝʣʠʯʠʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʠʩʪʦʨʦʚ; ʝ) ʚʷʟʢʦʩʪʠ ʚʦʜʳ; ʞ) ʩʢʦʨʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ; 

ʟ) ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʙʘʢʪʝʨʠʡ ʠ ʨʘʩʪʝʥʠʡ.  
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ʂʣʘʩʩʠʯʝʩʢʠʝ ʢʨʫʪʠʣʴʥʳʝ ʚʝʩʳ ʢʘʢ ʩʠʤʤʝʪʨʠʯʥʳʝ, ʪʘʢ ʠ ʥʝ ʩʠʤʤʝʪʨʠʯʥʳʝ, ʦʙʣʘʜʘʶʪ 

ʨʷʜʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ: ʘ) ʰʢʘʣʘ ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʝʥʘ 1/2 - 2/3 

ʯʘʩʪʷʤʠ ʦʙʦʨʦʪʘ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʦʚʤʝʩʪʠʪʴ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʨʘʟʤʘʭ ʧʨʦʮʝʩʩʘ 

ʩ ʘʤʧʣʠʪʫʜʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʦʙʦʨʦʪʦʚ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʂʀ ʠʥʞʝʥʝʨʘ-ʛʝʦʬʠʟʠʢʘ ɺ.ɹʝʣʷʝʚʘ [8]); 

ʙ) ʥʘ ʧʦʣʦʞʝʥʠʝ ʢʦʨʦʤʳʩʣʘ ʂɺ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʢʦʥʚʝʢʮʠʷ ʚʦʟʜʫʭʘ 

ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʧʨʠʙʦʨʘ. ʀ ʭʦʪʷ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʵʪʦ ʚʣʠʷʥʠʝ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʤʝʨ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʥʦ ʚʩʝʛʜʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ. ñɺ ʧʨʠʙʦʨʝ ʊʦʨʩʠʥʜ ʢʦʨʦʤʳʩʣʦ ʟʘʤʝʥʝʥʦ ʦʯʝʥʴ ʣʝʛʢʠʤ ʘʣʶʤʠʥʠʝʚʳʤ ʜʠʩʢʦʤ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʦʜʚʝʰʝʥʥʳʤ ʥʘ ʤʦʥʦʥʠʪʠ ʠʟ ʢʦʢʦʥʘ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 

20 ʤʢʤ. ʅʘʩʢʦʣʴʢʦ ʠʟʚʝʩʪʥʦ, ʪʘʢʦʝ ʩʦʯʝʪʘʥʠʝ ʩʚʝʨʭʣʝʛʢʦʛʦ ʢʨʫʛʣʦʛʦ ʜʠʩʢʘ (90 ʤʛ) ʠʟ 

ʘʣʶʤʠʥʠʷ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʦʥʦʥʠʪʠ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚʧʝʨʚʳʝ. ʆʩʝʚʘʷ ʩʠʤʤʝʪʨʠʷ ʜʠʩʢʘ 

ʩʚʦʜʠʪ ʚʦʟʤʦʞʥʦʝ ʚʣʠʷʥʠʝ ʢʦʥʚʝʢʮʠʠ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʊʦʨʩʠʥʜʘ ʢ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦʡ 

ʚʝʣʠʯʠʥʝ. 

ʅʠʪʴ ʩ ʜʠʩʢʦʤ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʢʚʘʨʮʝʚʦʛʦ (ʩʪʝʢʣʷʥʥʦʛʦ) ʩʦʩʫʜʘ, 

ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʠʣʠʢʦʥʦʚʳʤ ʛʝʨʤʝʪʠʢʦʤ. ɿʘ ʚʨʘʱʝʥʠʝʤ ʜʠʩʢʘ ʩʚʝʨʭʫ ʯʝʨʝʟ ʧʨʦʟʨʘʯʥʦʝ 

ʦʢʥʦ ʥʘʙʣʶʜʘʝʪ ʚʵʙ-ʢʘʤʝʨʘ, ʧʝʨʝʜʘʶʱʘʷ ʨʘʟ ʚ ʤʠʥʫʪʫ ʚ ʢʦʤʧʴʶʪʝʨ ʠʟʦʙʨʘʞʝʥʠʝ ʢʨʫʛʦʚʦʡ 

ʰʢʘʣʳ ʠ ʠʥʜʝʢʩʘ ʧʦʣʦʞʝʥʠʷ ʜʠʩʢʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʝʛʦ ʦʙʨʘʙʦʪʢʠ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʊʦʨʩʠʥʜ ʦʩʪʘʝʪʩʷ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʦʙʩʪʚʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʛʨʘʚʠʪʘʮʠʠ, ʩʪʝʧʝʥʠ ʠʦʥʠʟʘʮʠʠ ʠʦʥʦʩʬʝʨʳ 

ʥʘʜ ʧʫʥʢʪʦʤ ʥʘʙʣʶʜʝʥʠʷ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʘ ʪʘʢʞʝ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʠʙʨʘʮʠʠ ʠ ʉɺʏ-ʧʦʪʦʢʠ ʫʤʝʨʝʥʥʳʭ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡò [9].  

ñɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʂɺ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʥʠʪʠ ʧʦʜʚʝʩʘ ʠʩʧʦʣʴʟʫʶʪ 

ʫʧʨʫʛʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ (ʙʠʬʠʣʷʨ), ʣʠʙʦ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. ʋʧʨʫʛʦʩʪʴ ʧʦʜʚʝʩʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʢʪʠʚʥʳʡ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʧʨʠ ʟʘʢʨʫʯʠʚʘʥʠʠ ʥʠʪʠ. ʆʜʥʘʢʦ ʰʝʣʢʦʚʘʷ 

ʥʠʪʴ ʦʙʣʘʜʘʝʪ ʦʪʣʠʯʥʳʤ ʩʚʦʡʩʪʚʦʤ: ʧʨʠ ʤʝʜʣʝʥʥʦʤ ʟʘʢʨʫʯʠʚʘʥʠʠ ʨʝʘʢʪʠʚʥʳʡ ʤʦʤʝʥʪ ʥʝ 

ʚʦʟʥʠʢʘʝʪ ʠʣʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʥʠʪʴ ʥʝ ʧʨʦʷʚʣʷʝʪ ʫʧʨʫʛʦʩʪʠ. ʕʪʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʣʝʜʫʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʦʜʚʝʰʝʥʥʳʡ ʥʘ ʰʝʣʢʦʚʦʡ ʤʦʥʦʥʠʪʠ ʥʝʙʦʣʴʰʦʡ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʰʘʨʠʢ ʟʘʢʨʫʯʠʚʘʣʩʷ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

100-150 ʛʨʘʜʫʩʦʚ ʚ ʩʝʢʫʥʜʫ ʠʣʠ ~0.33 ʦʙ/ʩ ʥʘ ʨʘʟʥʳʡ ʫʛʦʣ ɸ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʪ -450 

ʜʦ +630 ʛʨʘʜʫʩʦʚ. ʇʦʩʣʝ ʵʪʦʛʦ ʠʟʤʝʨʷʣʩʷ ʫʛʦʣ a, ʥʘ ʢʦʪʦʨʳʡ ʧʦʚʝʨʥʝʪʩʷ ʰʘʨʠʢ ʚ ʦʙʨʘʪʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʟʘʤʝʜʣʝʥʥʦʝ ʚʨʘʱʝʥʠʝ ʰʘʨʠʢʘ ʚ ʨʝʚʝʨʩʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʩʝʛʜʘ 

ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʫʛʦʣ a, ʤʝʥʴʰʠʡ, ʯʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʟʘʢʨʫʪʢʠ ɸ. ʈʝʟʫʣʴʪʘʪ ʤʥʦʛʠʭ 

ʠʟʤʝʨʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʟʚʨʘʪʥʘʷ ʨʝʘʢʮʠʷ ʧʨʠʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 10% ʦʪ ʧʝʨʚʠʯʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʅʦ, ʢʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʩʘʤʦʝ ʧʦʣʝʟʥʦʝ ʜʣʷ ʊʦʨʩʠʥʜʘ ʩʚʦʡʩʪʚʦ ʰʝʣʢʦʚʦʡ 

ʤʦʥʦʥʠʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʤʘʣʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʟʘʢʨʫʪʢʠ, ʥʘʧʨʠʤʝʨ, ʤʝʥʴʰʝ 0.003 

ʦʙ/ʩ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1Á ʚ ʩʝʢʫʥʜʫ ʠ ʤʝʜʣʝʥʥʝʝ), ʨʝʘʢʪʠʚʥʳʡ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʚ ʥʠʪʠ ʥʝ 

ʚʦʟʥʠʢʘʝʪ ʠʣʠ ʥʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʛʦ 

ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʧʦʜʚʝʰʝʥʥʳʡ ʥʘ ʥʠʪʠ ʛʨʫʟ ʥʝ ʚʨʘʱʘʝʪʩʷ ʚ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ. ʀʣʠ, 

ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʨʝʘʢʮʠʷ ʥʘʩʪʦʣʴʢʦ ʤʘʣʘ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʯʝʥʘ ʥʘ ʬʦʥʝ 

ʬʣʫʢʪʫʘʮʠʡ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. ʋʩʣʦʚʠʝ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʟʘʢʨʫʪʢʠ ʤʝʥʝʝ 1Á/ʩ ʜʦ ʩʠʭ 

ʧʦʨ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʧʨʘʢʪʠʢʝ, ʧʦʵʪʦʤʫ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʫʯʝʪʝ ʨʝʘʢʮʠʠ [9].  

ʋʜʠʚʠʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʰʝʣʢʦʚʦʡ ʥʠʪʠ ʦʙʲʷʩʥʷʝʪʩʷ ʝʸ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʆʩʥʦʚʫ ʥʠʪʠ ʩʦʩʪʘʚʣʷʶʪ ʤʦʣʝʢʫʣʳ ʙʝʣʢʘ ʬʠʙʨʦʠʥʘ, ʚʝʱʝʩʪʚʘ ʜʘʞʝ ʙʦʣʝʝ ʧʨʦʯʥʦʛʦ, ʯʝʤ 

ʢʝʚʣʘʨ. ʇʦʚʪʦʨʷʶʱʠʝʩʷ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʙʝʣʢʘ ʦʙʨʘʟʫʶʪ 

ʘʥʪʠʧʘʨʘʣʣʝʣʴʥʳʝ ʩʢʣʘʜʯʘʪʳʝ ɓ-ʩʣʦʠ, ʩʦʝʜʠʥʷʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚʦʜʦʨʦʜʥʳʤʠ ʩʚʷʟʷʤʠ. 

ʕʪʠ ʩʚʷʟʠ ʥʝ ʦʯʝʥʴ ʧʨʦʯʥʳʝ ʠ ʜʦʧʫʩʢʘʶʪ ʧʨʠ ʫʤʝʨʝʥʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʩʣʦʝʚ. ʕʪʠʤ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ 

ʤʝʜʣʝʥʥʦʤ (ʦʙʷʟʘʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦʤ!) ʩʢʨʫʯʠʚʘʥʠʠ ʥʠʪʠ ʩʣʦʠ ʤʦʛʫʪ ʙʝʟ ʜʝʬʦʨʤʘʮʠʠ 

ʩʜʚʠʛʘʪʴʩʷ, ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩʘʤʦʡ ʙʝʣʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. ɹʦʣʝʝ 

ʪʦʛʦ, ʧʨʠ ʵʪʦʤ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʥʠʪʠ. ɺ ʦʙʠhʨʥʦʡ ʧʨʘʢʪʠʢʝ ʠʤʝʝʪʩʷ 

ʤʥʦʛʦ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʚʦ ʚʨʝʤʷ ʙʦʣʴʰʠʭ ʠʤʧʫʣʴʩʦʚ ʜʠʩʢ ʊʦʨʩʠʥʜʘ ʩʦʚʝʨʰʘʣ ʙʝʟ ʦʩʪʘʥʦʚʢʠ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʦʙʦʨʦʪʦʚ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʠ ʧʨʠ ʵʪʦʤ ʥʠʪʴ ʥʝ ʦʙʨʳʚʘʣʘʩʴ. ɺ ʵʪʦʤ ʩʦʩʪʦʠʪ 
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ʛʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʊʦʨʩʠʥʜʘ: ʦʥ ʩʧʦʩʦʙʝʥ ʥʝʧʨʝʨʳʚʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʦʩʪʦʷʥʥʳʡ ʩʣʘʙʳʡ 

ʩʠʛʥʘʣ, ʥʘ ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ ʂɺ ʥʝ ʩʧʦʩʦʙʥʳ ò [9].  

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʩʦʦʙʱʝʥʠʡ ɸ.ʌ. ʇʫʛʘʯʘ, ʠʟʤʝʨʝʥʠʷ ʩ ʂʀ-ʇ ʧʨʦʜʦʣʞʘʶʪʩʷ ʚ ʤʦʜʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʫʞʝ ʙʦʣʝʝ 4-ʭ ʣʝʪ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʘʨʢ ʂʀ ʫʚʝʣʠʯʠʣʩʷ ʜʦ ʪʨʝʭ: ʂʀ-ʇ1, 

ʂʀ-ʇ2 ʠ ʂʀ-ʇ3. ʉʪʘʣʘ ʚʦʟʤʦʞʥʘ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʜʚʫʭ ʨʘʟʥʝʩʝʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʂʀ-ʇ. ʊʘʢʘʷ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʜʝʡʩʪʚʦʚʘʣʘ ʚʳʷʩʥʝʥʠʶ ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ ʠʟ 

ʟʝʤʥʳʭ ʥʝʜʨ ʩʠʣʴʥʳʭ ʧʦʪʦʢʦʚ ʉɺʀ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʟʘʢʨʫʪʢʘʤʠ. ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʚ 

ʛʝʦʘʢʪʠʚʥʳʭ ʧʦʪʦʢʘʭ ʉɺʀ ʧʨʝʦʙʣʘʜʘʶʪ ʜʣʠʪʝʣʴʥʳʝ ʣʝʚʦʟʘʢʨʫʯʝʥʥʳʝ ʧʦʪʦʢʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʥʦʯʥʦʝ ʚʨʝʤʷ. ʏʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤʠ ʬʘʢʪʘʤʠ ʦʢʘʟʘʣʠʩʴ: ʘ) ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʧʨʘʚʦʤ ʜʥʝʚʥʦʤ 

ʧʦʜʲʝʤʝ ʉɺʀ 5-ʪʠ ʯʘʩʦʚʦʡ ʥʘʜʩʪʨʦʡʢʠ ʩ 3-ʭ ʤʠʥʫʪʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʯʠʩʪʦ ʩʦʣʥʝʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ; ʙ) ʚ ʜʥʠ ʩʦ ʩʧʦʢʦʡʥʦʡ ʧʦʛʦʜʦʡ ʚ ʦʢʨʫʞʘʶʱʝʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʨʝʜʝ ʥʝʨʝʜʢʦ 

ʫʜʘʚʘʣʠʩʴ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʢʦʥʥʳʭ ʜʥʝʚʥʳʭ ʭʦʜʦʚ ʩʦʣʥʝʯʥʦʛʦ ʉɺʀ. ʕʪʠ ʩʦʙʳʪʠʷ ʜʦʧʦʣʥʷʶʪ 

ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʥʝʝ ʚʳʩʢʘʟʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ [3,13] ʧʨʷʤʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ɸ.ʌ. 

ʇʫʛʘʯʝʤ ʧʦʪʦʢʦʚ ʩʦʣʥʝʯʥʦʛʦ ʉɺʀ ʢʨʫʪʠʣʴʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʠʟ ʩʝʤʝʡʩʪʚʘ ʂʀ-ʇ (ɻɸʆ 

ʅɸʅʋ, ʂʠʝʚ).  

  

ʆ ʩʦʣʥʝʯʥʳʭ ʧʦʣʷʭ ʉɺʀ 

 

ʂʘʢ ʙʳʣʦ ʧʦʩʪʫʣʠʨʦʚʘʥʦ ʚʳʰʝ, ʛʣʘʚʥʳʤ ʥʝʦʙʨʘʪʠʤʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʝ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʥʫʢʣʝʦʩʠʥʪʝʟʘ ʚ ʷʜʨʝ ʉʦʣʥʮʘ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʵʤʠʩʩʠʠ ʧʦʣʝʡ ʉɺʀ 

ʩ ʚʝʨʭʥʠʭ ʦʙʦʣʦʯʝʢ ʥʘʰʝʡ ʟʚʝʟʜʳ: ʬʦʪʦʩʬʝʨʳ, ʭʨʦʤʦʩʬʝʨʳ ʠ ʢʦʨʦʥʳ.  

ʀʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩ ʢʨʫʪʠʣʴʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ 

ʂʀ-ʇ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ [10-12] ʧʦ ʜʣʠʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʟʘ 

ʚʘʨʠʘʮʠʷʤʠ ʚʝʩʘ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʚʟʚʝʰʠʚʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʠʥʝʨʘʣʦʚ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʷʤʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʪʦʢʦʚ ʩʦʣʥʝʯʥʦʛʦ 

ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʟ ʪʨʝʭ ʨʘʟʥʳʭ ʩʦʣʥʝʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʚʟʚʝʰʠʚʘʥʠʷ [12]. ʕʪʠ ʠʩʪʦʯʥʠʢʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʥʘ ɿʝʤʣʶ ʵʥʝʨʛʠʠ 

ʉɺʀ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ: ʦʪ ʬʦʥʦʚʦʛʦ 

ʭʘʦʪʠʯʥʦʛʦ ʧʦʪʦʢʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʬʦʪʦʩʬʝʨʳ (ʪʠʧʘ ʜʦʞʜʷ) ʜʦ ʤʦʱʥʦʛʦ ʢʦʣʣʠʤʠʨʦʚʘʥʥʦʛʦ ʠ 

ʢʦʛʝʨʝʥʪʥʦʛʦ ʧʦʪʦʢʘ ʉɺʀ ʠʟ ʪʝʥʝʡ ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ. ʊʨʝʪʠʡ, ʥʘʠʙʦʣʝʝ ʦʨʠʛʠʥʘʣʴʥʳʡ -- ʵʪʦ 

ʭʨʦʤʦʩʬʝʨʥʳʡ ñʤʥʦʛʦʩʪʚʦʣʴʥʳʡò ʠʩʪʦʯʥʠʢ, ʚʳʩʪʨʝʣʠʚʘʶʱʠʡ ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʳʝ ʩʦʣʠʪʦʥʳ 

(ʪʠʧʘ ʚʝʨʝʪʝʥ) ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 5-15 ʤʠʥ ʠʟ ʢʘʞʜʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʩʪʚʦʣʘ, ʢʦʪʦʨʳʭ ʩʦʪʥʠ 

ʪʳʩʷʯ. 

ʇʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʢʮʠʠ ʢʨʫʪʠʣʴʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʚ ʦʪʚʝʪ ʥʘ 

ʧʦʷʚʣʝʥʠʝ ʩʧʝʮʠʬʠʯʥʳʭ ʚʘʨʠʘʮʠʡ ʩʦʣʥʝʯʥʳʭ ʵʤʠʩʩʠʡ ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʬʣʦʢʢʫʣʴʥʳʡ 

ʠʩʪʦʯʥʠʢ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʤʘʛʥʠʪʦʘʢʫʩʪʠʯʝʩʢʦʡ ʤʦʜʫʣʷʮʠʝʡ (ʩʤ. ʨʠʩ. 1), ʘ ʪʘʢʞʝ 

ʰʠʨʦʢʦʧʣʦʱʘʜʥʦʡ ʠʩʪʦʯʥʠʢ ʩʢʦʨʦʩʪʥʦʛʦ ʧʦʪʦʢʘ ʚʠʭʨʝʚʦʛʦ ʧʦʣʷ (ʠʟ ʢʦʨʦʥʘʣʴʥʦʡ ʜʳʨʳ), ʥʘ 

ʢʦʪʦʨʳʡ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʂʀ-ʇ ʩʨʝʘʛʠʨʦʚʘʣ ʯʝʨʝʟ ~ 24 ʯʘʩʘ ʧʦʩʣʝ ʩʦʙʳʪʠʡ ʥʘ ʉʦʣʥʮʝ. ʕʪʦʪ 

ʨʝʟʫʣʴʪʘʪ ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʉɺʀ ʦʪ ʉʦʣʥʮʘ ʜʦ ɿʝʤʣʠ (~ 

1800 ʢʤ/ʩ ʜʣʷ 13.10.1993 [12; 3 - ʨʠʩ. 2]). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʦʨʦʜʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʜʘʣʦʩʴ 

ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʯʝʪʳʨʝʭ ʩʦʣʥʝʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ 

ʚʳʷʩʥʠʪʴ, ʯʪʦ ʠʟʣʫʯʝʥʠʝ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦʙʣʘʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ 

ʩʪʨʫʢʪʫʨʥʳʤʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [3].  

ɽʱʝ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʦʢʘʟʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʨʝʜʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ï 

ʧʨʦʭʦʞʜʝʥʠʷ ɺʝʥʝʨʳ ʧʦ ʜʠʩʢʫ ʉʦʣʥʮʘ 5-6 ʠʶʥʷ 2012 ʛ. (ʩʤ. ʨʠʩ. 2-4). ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʬʝʥʦʤʝʥʘ ʪʨʘʥʟʠʪʘ ɺʝʥʝʨʳ ʩʚʷʟʘʣʦ ʚ ʦʜʠʥ ʪʝʩʥʳʡ ʫʟʝʣ ʦʪʢʨʳʪʠʷ ʪʦʛʦ, ʯʪʦ: (1) ʉʦʣʥʮʝ 

ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ (ʩʠʣʦʚʦʛʦ ʠ ʧʨʦʥʠʢʘʶʱʝʛʦ) ʠʟʣʫʯʝʥʠʷ ʚ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, (2) ʟʘ ʢʘʞʜʦʡ ʝʝ ʧʣʘʥʝʪʦʡ ʠ ʩʧʫʪʥʠʢʦʤ ʪʷʥʝʪʩʷ ʢʦʥʫʩ ʣʠʥʟʠʨʦʚʘʥʠʷ ʚ 

ñʩʚʝʪʝò ʉɺʀ, ʯʪʦ (3) ʉʦʣʥʮʝ ʠ ʚʥʫʪʨʝʥʥʷʷ ʢʦʨʦʥʘ ʠʟʣʫʯʘʶʪ ʧʨʘʚʦʟʘʢʨʫʯʝʥʥʦʝ ʉɺʀ, (4) ʥʘ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʣʥʝʯʥʦʝ ʉɺʀ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʟʝʤʥʳʤ ʚʠʭʨʝʚʳʤ ʠʟʣʫʯʝʥʠʝʤ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʧʦʨʮʠʷʭ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʪʦʢʠ ʟʝʤʥʦʛʦ ʉɺʀ-ʠʟʣʫʯʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʨʝʚʘʣʠʨʫʶʪ ʥʘʜ ʩʦʣʥʝʯʥʳʤʠ ʉɺʀ), (5) ʂʀ-ʇ ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʪʦʥʢʠʝ ʵʬʬʝʢʪʳ 
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ʉɺʀ ʥʘ ʦʨʙʠʪʝ ɺʝʥʝʨʳ, ʥʘʧʨʠʤʝʨ, ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʷʚʣʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʬʨʦʥʪʘ ʫʜʘʨʥʦʡ 

ʚʦʣʥʳ ɺʝʥʝʨʳ (ʧʨʠ ʝʝ ʜʚʠʞʝʥʠʠ ʧʦ ʦʨʙʠʪʝ) ʥʘ ʬʦʨʤʫ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩʘ 

ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʦʚ ʉɺʀ ʥʘ ʧʫʪʠ ʦʪ ɺʝʥʝʨʳ ʜʦ 

ɿʝʤʣʠ, ʢʘʢ ʨʘʚʥʫʶ 2128 ʢʤ/ʩ ʜʣʷ 06.06.2012)
2
. 

 
ʈʠʩ. 1. ɻʨʘʬʠʢ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʧʨʠʭʦʜʝ ʥʘ ɿʝʤʣʶ ʩʠʛʥʘʣʘ ʉɺʀ ʯʠʩʪʦ ʩʦʣʥʝʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʥʝʩʫʱʝʛʦ ʧʨʠʪʦʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʮʝʩʩʝ ʤʘʛʥʠʪʦʘʢʫʩʪʠʯʝʩʢʠʭ ʛʣʦʙʘʣʴʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʩ ʤʠʥʫʪʥʳʤʠ ʧʝʨʠʦʜʘʤʠ (ʦʪ 1 ʜʦ 9 ʤʠʥ). ʇʝʨʠʦʜ ʩʪʦʷʯʠʭ ʚʦʣʥ 180 ʩʝʢ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʙʦʣʴʰʝʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʜʨʫʛʠʭ ʧʝʨʠʦʜʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ 3-ʭ ʤʠʥʫʪʥʦʝ ʉɺʀ ʥʘʜʩʪʨʦʝʥʦ ʥʘ ʦʩʥʦʚʥʦʡ (ʟʝʤʥʦʡ) ʩʠʛʥʘʣ ʩ ʘʤʧʣʠʪʫʜʦʡ 570 ʛʨʘʜ., 

ʠʤʝʶʱʠʡ ʧʨʘʚʦʩʪʦʨʦʥʥʶʶ ʟʘʢʨʫʪʢʫ (ʚʨʘʱʝʥʠʝ ʚʝʢʪʦʨʘ ʧʦʣʷʨʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ). 

 

ʂʘʨʜʠʥʘʣʴʥʦ ʚʘʞʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʪʨʘʥʟʠʪʦʤ ɺʝʥʝʨʳ 

  

ʌʝʥʦʤʝʥ ʪʨʘʥʟʠʪʘ ɺʝʥʝʨʳ - ʜʦʚʦʣʴʥʦ ʨʝʜʢʦʝ ʩʦʙʳʪʠʝ ʠ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ, 

ʟʥʘʤʝʥʘʪʝʣʴʥʦʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʣʥʝʯʥʳʭ ʵʤʠʩʩʠʡ ʩ ʠʥʜʠʢʘʪʦʨʘʤʠ ʢʨʫʯʝʥʠʷ ʥʦʚʦʛʦ ʪʠʧʘ 

(ʂʀ-ʇ) [13], ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʫʞʝ ʧʦʜʪʚʝʨʜʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʪʦʥʢʠʝ ʩʦʣʥʝʯʥʳʝ 

ʵʬʬʝʢʪʳ. ʇʨʠʤʝʨʦʤ ʪʦʤʫ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʘʥʝʝ ʫʧʦʤʷʥʫʪʘʷ ʧʦʜʨʦʙʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ʪʨʝʭʤʠʥʫʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʧʦʪʦʢʘʭ ʉɺʀ-ʠʟʣʫʯʝʥʠʷ ʠʟ ʬʘʢʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 25.12.2012.  

 ʇʝʨʝʜ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʟʠʪʘ ɺʝʥʝʨʳ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʢʨʫʪʠʣʴʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʂʀ-ʇ2, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʠʪʦʛʦʚʦʡ 

ʨʘʙʦʪʝ ɸ.ɻ. ʇʘʨʭʦʤʦʚʘ çʂʦʩʤʦʩ, ɿʝʤʣʷ, ʏʝʣʦʚʝʢè [14], ʚ ʢʦʪʦʨʦʡ ʨʘʩʩʤʦʪʨʝʥʳ ʘʩʧʝʢʪʳ 

ʧʨʦʮʝʩʩʘ ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʘʩʪʨʦʪʝʣ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʙʣʠʯʥʳʝ 

ʜʘʥʥʳʝ ʨʘʩʯʝʪʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʷ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʜʣʷ ɺʝʥʝʨʳ. ɿʘʛʣʷʥʫʚ ʚ ʪʘʙʣʠʮʫ (ʩʪʨ. 100), ʤʦʞʥʦ ʥʘʡʪʠ, ʯʪʦ ʨʘʩʯʝʪʥʘʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʷ ʜʣʷ ɺʝʥʝʨʳ ʨʘʚʥʘ 7, ʯʪʦ ʪʦʣʴʢʦ ʧʨʠʤʝʨʥʦ 
ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʳ, ʧʦʣʫʯʝʥʥʦʡ ʧʦ ʂʀ-ʇ2 (15) ʠʩʭʦʜʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʚ 

ʤʘʢʩʠʤʫʤʝ ʢʨʠʚʦʡ ʪʨʘʥʟʠʪʘ (480
ʦ
) ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʩʯʝʪʘ ʧʦ ʂʀ-ʇ2 ʚ ʷʩʥʳʡ ʩʦʣʥʝʯʥʳʡ 

                                                 
2
 ʅʝʜʘʚʥʦ ɸ.ʌ. ʇʫʛʘʯ ʩʦʦʙʱʠʣ ʦ ʩʚʦʝʤ ʦʧʳʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʉɺʀ ʧʦ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘ: 

çʉʢʦʨʦʩʪʴ ʉɺʀ ʪʦʯʥʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ɺʝʥʝʨʳ ʚ ʤʦʤʝʥʪ ʪʨʘʥʟʠʪʘ (ʦʪ 41 ʜʦ 50 ʤʣʥ. ʢʤ) 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤ ʥʘʯʘʣʦʤ ʪʨʘʥʟʠʪʘ (22ʯ09ʤ) ʠ ʥʘʯʘʣʦʤ ʨʝʘʢʮʠʠ ʦʙʦʠʭ 

ʪʦʨʩʠʥʜʦʚ (03ʯ55ʤ). ʇʦʣʫʯʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʉɺʀ ʦʪ 1990 ʜʦ 2400 ʢʤ/ʩ. ʕʪʦ ʪʦʯʥʦè. 
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ʜʝʥʴ (32
ʦ
). ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʣʠʯʠʝ ʩʢʦʨʦʩʪʝʡ ʯʘʩʪʠʮ ʚ ʦʮʝʥʢʘʭ ɸ.ɻ. 

ʇʘʨʭʦʤʦʚʘ ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʥʘʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʮʝʥʢʠ ʂmax ʚ ʪʘʙʣ. 2.1, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʧʠʨʘʶʪʩʷ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦ ʟʘʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʩʩʳ ʠ ʩʢʦʨʦʩʪʠ ʯʘʩʪʠʮ 

(ʭʦʣʦʜʥʳʭ ʥʝʡʪʨʠʥʦ), ʢʦʪʦʨʳʝ ʷʚʥʦ ʥʝ ʛʦʜʷʪʩʷ ʥʘ ʨʦʣʴ ʩʠʣʦʚʳʭ ʥʦʩʠʪʝʣʝʡ ʠʤʧʫʣʴʩʘ ʠ 

ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʊʄ. ʅʘʧʨʦʪʠʚ, ʙʣʘʛʦʜʘʨʷ ʚʝʜʫʱʝʡ ʨʦʣʠ ʩʧʠʨʠʥʦ ʚ ʨʝʘʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʷ, ʦʥʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʧʨʦʯʠʣʠ ʩʚʦʠ ʧʦʟʠʮʠʠ ʠ ʧʦʜʦʨʚʘʣʠ ʧʦʟʠʮʠʠ 

ʤʝʜʣʝʥʥʳʭ ʥʝʡʪʨʠʥʦ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʦʩʪʘʪʦʯʥʦ ʦʯʝʚʠʜʥʘ ʥʝʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʠ 

ʥʝʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʠʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʦʮʝʩʩʘ ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʷ ʚ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ ɸ.ɻ. ʇʘʨʭʦʤʦʚʳʤ ʚ ʩʚʦʝʡ ʠʪʦʛʦʚʦʡ ʨʘʙʦʪʝ [14].  

 
ʈʠʩ. 2. ʉʭʝʤʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʷʚʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʣʠʥʟʠʨʦʚʘʥʠʷ ɺʝʥʝʨʦʡ ʧʦʪʦʢʦʚ ʩʦʣʥʝʯʥʦʛʦ 

ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʧʝʨʠʦʜ ʪʨʘʥʟʠʪʘ 5-6 ʠʶʥʷ 2012 ʛʦʜʘ ʝʝ ʧʨʦʝʢʮʠʠ ʧʦ ʜʠʩʢʫ ʉʦʣʥʮʘ. 

ʏʘʩʪʴ ʧʦʪʦʢʘ ʉɺʀ, ʧʦʧʘʜʘʶʱʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʥʝʪʳ, ʬʦʢʫʩʠʨʫʝʪʩʷ ʝʝ ʩʬʝʨʦʠʜʦʤ 

ʠ ʷʜʨʦʤ ʢʘʢ ʦʧʪʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʦʩʪʘʶʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠʟ-ʟʘ 

ʥʝʧʦʣʥʦʪʳ ʩʚʝʜʝʥʠʡ ʦʙ ʦʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʥʝʜʨ ɺʝʥʝʨʳ ʜʣʷ ʛʠʛʘʛʝʨʮʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ 

ʉɺʀ (ʜʣʠʥʳ ʚʦʣʥ 2-3 ʤʤ). ʌʦʢʫʩʥʦʝ ʧʷʪʥʦ ʥʘ ʦʨʙʠʪʝ ɿʝʤʣʠ ʙʦʣʴʰʝ ʝʝ ʜʠʘʤʝʪʨʘ ʚʜʦʣʴ ʦʨʙʠʪʳ ʠ ʦʙʨʘʟʫʝʪ 

(ʚ ʜʠʥʘʤʠʢʝ) ʚʳʪʷʥʫʪʳʡ ʦʚʘʣ ʚʜʦʣʴ ʥʝʝ ʥʘ 1,2 ʤʣʥ.ʢʤ. ʅʘ ʩʭʝʤʝ ʵʪʦʪ ʘʩʧʝʢʪ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥ, ʧʦʩʢʦʣʴʢʫ 

ʦʥ ʯʝʪʳʨʝʭʤʝʨʝʥ. 

 

ʂʘʢ ʤʦʞʥʦ ʚʳʷʩʥʠʪʴ ʠʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʨʠʩ. 1 ʠ ʨʠʩ. 4 (ʩʤ. ʜʘʣʝʝ) 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪ 15. ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʦʙʲʷʩʥʷʝʪʩʷ 

ʛʠʛʘʥʪʩʢʦʡ ʨʘʟʥʠʮʝʡ ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʤʘʩʩ: ʤʘʩʩʘ ɺʝʥʝʨʳ 10
27
ʛ, ʘ ʤʘʩʩʘ ʢʚʘʥʪʘ ʧʦʣʷ ʉɺʀ 10

-

29
ʛ, ʪʦ ʝʩʪʴ æm ~ 10

56
. ʈʘʟʥʠʮʘ ʚ 56 ʧʦʨʷʜʢʦʚ ʚʝʣʠʯʠʥ ʤʘʩʩ ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʪʝʣ ʟʘʜʘʝʪ 

ʙʦʣʴʰʦʡ ʨʘʜʠʫʩ ʦʙʣʘʩʪʠ ʟʘʭʚʘʪʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʮʝʩʩʦʤ ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ 

ʦʨʙʠʪʳ ɺʝʥʝʨʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʚʣʝʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʢʚʘʥʪʦʚ ʧʦʣʷ 

ʉɺʀ. ɺʘʞʥʳʤ ʚʢʣʘʜʦʤ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ 

ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʷ ʉɺʀ: 2128 ʢʤ/ʩ, ʪʦ ʝʩʪʴ ~ ʚ 150 ʨʘʟ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. 

ʇʨʠʤʝʨʥʦ ʚʦ ʩʪʦʣʴʢʦ ʞʝ ʨʘʟ ʩʥʠʟʠʣʘʩʴ ʩʢʦʨʦʩʪʴ ʩʧʠʨʠʥʦ ʦʪ ʤʦʤʝʥʪʘ ʵʤʠʩʩʠʠ ʚ ʷʜʨʝ 

ʨʝʘʢʪʦʨʘ ʜʦ ʤʦʤʝʥʪʘ ʧʨʠʰʝʩʪʚʠʷ ʥʘ ʦʨʙʠʪʫ ɺʝʥʝʨʳ.  

ʏʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʝʝ ʟʥʘʢʦʤʩʪʚʦ ʩʦ ʩʧʠʨʠʥʦ, ʪʝʤ ʙʦʣʝʝ ʥʝʦʙʳʯʥʦʡ ʦʥʘ ʦʢʘʟʳʚʘʝʪʩʷ: 

ʥʝʡʪʨʘʣʴʥʘʷ, ʥʝʨʘʩʧʘʜʥʘʷ, ʤʘʩʩʦʚʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʯʘʩʪʠʮʘ ï ʧʨʠʤʝʨʥʦ ʚ 7000 ʨʘʟ ʪʷʞʝʣʝʝ 

ʥʝʡʪʨʠʥʦ [15], ʥʦ ʦʙʣʘʜʘʶʱʘʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, 

ʥʝʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʦʣʦʚʠʥʳ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʦʥʳ ʉʦʣʥʮʘ, ʥʦ ʦʙʣʘʜʘʶʱʘʷ 

ʧʨʝʢʨʘʩʥʦʡ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʧʠʨʘʣʴʥʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ ʢʘʥʜʠʜʘʪʦʤ ʚ ʯʘʩʪʠʮʳ 

ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʟʚʝʟʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ, ʚʦʟʤʦʞʥʦ ʧʨʦʚʦʮʠʨʫʝʪ ʨʝʘʢʮʠʠ ʚ Cl-Ar 

ʜʝʪʝʢʪʦʨʘʭ ʚʤʝʩʪʦ ʥʝʡʪʨʠʥʦ, ʘ ʚ ʢʦʛʝʨʝʥʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʧʨʦʠʟʚʦʜʷʪ ʨʘʩʧʘʜ ʥʫʢʣʦʥʦʚ, ʠ ʚ 

ʟʘʢʣʶʯʝʥʠʝ ï ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʨʷʜʫ ʩ ʛʨʘʚʠʪʘʮʠʝʡ ʠ ʕʃʄ-ʠʟʣʫʯʝʥʠʝʤ ʉʦʣʥʮʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʟʝʤʥʦʡ ʙʠʦʩʬʝʨʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 4,5 ʤʣʨʜ. ʣʝʪ (ʥʝʧʨʝʨʳʚʥʘʷ ʉɺʀ-

ʵʥʝʨʛʦʘʢʪʠʚʘʮʠʷ ʚʦʜʳ ʧʦʜʥʠʤʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʝʝ ʟʘʤʝʨʟʘʥʠʷ ʩ ï 94
ʦ 
ʉ

 
ʜʦ -4

ʦ
 ʉ, ʛʨʘʬʠʢ 

ʩʤʦʪʨʝʪʴ ʚ ʢʦʥʮʝ ʩʪʘʪʴʠ: http://vd2-77.narod.ru/article12/reason.htm ). 

ʩ 

ʦ 

ʣ 

ʥ 

ʮ 

ʝ 
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ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʦʮʝʥʢʠ ʩʚʦʡʩʪʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʩʧʠʨʠʥʦ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʣʠʥʟʠʨʦʚʘʥʠʷ ɺʝʥʝʨʦʡ ʧʦʪʦʢʦʚ ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ. 

ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʢʚʘʥʪʳ ʉɺʀ ʤʘʩʩʦʚʦ ʵʤʠʪʠʨʫʶʪʩʷ ʧʨʠ ʨʝʘʢʮʠʷʭ ʨʘʩʧʘʜʘ-ʩʠʥʪʝʟʘ ʚ 

ʪʝʨʤʦʷʜʝʨʥʦʤ ʨʝʘʢʪʦʨʝ ʉʦʣʥʮʘ. ɸ ʯʪʦ ʩʦʚʝʨʰʘʶʪ ʥʝʡʪʨʠʥʦ? 

ʅʘ ɿʝʤʣʝ ʧʨʦʮʝʩʩ ʪʨʘʥʟʠʪʘ ʩʦʧʨʦʚʦʞʜʘʣʠ ʜʚʘ ʢʨʫʪʠʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʘ (ʂʀ-ʇ2 ʠ ʂʀ-

ʇ3) [16], ʨʘʙʦʪʘʚʰʠʭ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʨʦʮʝʩʩʘ ʚ ʉɺʀ (18ʯ). 

ʇʨʦʮʝʩʩ ʪʨʘʥʟʠʪʘ ʚ ʕʃʄ ʠʟʣʫʯʝʥʠʠ ʧʨʦʜʦʣʞʘʣʩʷ 6ʯ40ʤ, ʥʘʯʠʥʘʷ ʩ 22ʯ09ʤ UT 05 ʠʶʥʷ 2012 

ʛ. ʠ ʜʦ 04ʯ49ʤ 6 ʠʶʥʷ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʷʚʣʝʥʠʝ ʪʨʘʥʟʠʪʘ ɺʝʥʝʨʳ ʦʢʘʟʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʩʚʷʟʫʶʱʠʤ 

ʟʚʝʥʦʤ ʤʝʞʜʫ ʚʩʝʤʠ ʟʘʪʨʦʥʫʪʳʤʠ ʚʳʰʝ ʘʩʧʝʢʪʘʤʠ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʦʡ ʬʠʟʠʢʠ, ʥʦ ʠ ʬʘʢʪʦʨʦʤ, 

ʧʦʜʥʠʤʘʶʱʠʤ ʚʩʶ ʵʪʫ ʩʚʷʟʢʫ ʥʘ ʫʨʦʚʝʥʴ ʨʝʘʣʠʩʪʠʯʥʦʛʦ ʟʥʘʥʠʷ.  

ʕʪʦʪ ʪʝʟʠʩ ʟʠʞʜʝʪʩʷ ʥʘ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʵʪʦʛʦ 

ʩʦʙʳʪʠ,̫ ʥʘ ʛʣʫʙʦʢʦʤ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ ʥʘ ʂʀ-ʇ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʩʦʣʥʝʯʥʳʤ ʟʘʪʤʝʥʠʷʤ, 

ʥʦʚʦʣʫʥʠʷʤ ʠ 7 ʚʦʩʭʦʜʘʤ/ʟʘʭʦʜʘʤ ʉʦʣʥʮʘ [16] ʠ ʥʘ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʭ ʤʦʜʝʣʴʥʳʭ ʦʮʝʥʢʘʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʧʠʨʠʥʦ
3
.  

ʅʘ ʨʠʩ. 3. ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʧʦ ʪʨʘʥʟʠʪʘʤ 2004 ʠ 2012 ʛʛ., 

ʩʦʩʪʘʚʣʝʥʥʳʝ ʌʨʝʜʦʤ ʕʩʧʝʥʘʢʦʤ ʠʟ ʅɸʉɸ/ɻʎʂʇ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ 

ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ɿʝʤʣʠ ʠ ɺʝʥʝʨʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʪʨʘʥʟʠʪʘ 

ʚ ʕʃʄ-ʠʟʣʫʯʝʥʠʠ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ ʪʨʘʥʟʠʪʘ ʚ ʉɺʀ-ʠʟʣʫʯʝʥʠʠ (ʩʤ. 

ʨʠʩ. 4) ʠ, ʢʦʥʝʯʥʦ, ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʪʴ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʉɺʀ ʥʘ ʪʨʘʩʩʝ ɺʝʥʝʨʘ - ɿʝʤʣʷ. 

ʅʘʰʘ ʦʮʝʥʢʘ ʵʪʦʡ ʩʢʦʨʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 2128 ʢʤ/ʩ, ʧʨʠ ʨʘʩʩʪʦʷʥʠʠ ɺʝʥʝʨʘ-ɿʝʤʣʷ 42,45 ʤʣʥ. ʢʤ 

(ʉʦʣʥʮʝ-ɿʝʤʣʷ 151,35 ʤʣʥ. ʢʤ, ʉʦʣʥʮʝ-ɺʝʥʝʨʘ 108,9 ʤʣʥ. ʢʤ). ʆʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʧʦʣʫʯʘʝʪʩʷ 

ʠʟ ʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ɺ-ɿ ʥʘ ʚʨʝʤʷ ʤʝʞʜʫ II-ʤ ʢʦʥʪʘʢʪʦʤ (ʩʤ. ʨʠʩ. 3) ʠ ʥʘʯʘʣʦʤ ʨʝʘʢʮʠʠ 

ʂʀ-ʇ2 ʥʘ ʧʨʦʮʝʩʩ ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʷ (ʩʤ. ʨʠʩ. 4: 4ʯ), ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 4ʯ + 1ʯ 32,5ʤ = 5ʯ 

32,5ʤ, ʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 2128 ʢʤ/ʩ. 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʤʠʩʩʠʠ ʩʧʠʨʠʥʦ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʨʘʩʧʘʜʘ ʷʜʝʨ 

ʠʟʦʪʦʧʦʚ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʠ ʞʝʣʝʟʘ ʧʦʩʣʝ ʠʭ ʚʦʟʙʫʞʜʝʥʠʷ ʥʘ ʄʵɺ-ʥʳʝ ʫʨʦʚʥʠ ʚ ʭʦʜʝ 

ʥʫʢʣʝʦʩʠʥʪʝʟʘ. 

ʆʮʝʥʢʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʚʝʣʠʯʠʥ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʢʦʤʙʠʥʘʮʠʠ ʩʦʦʪʥʦʰʝʥʠʡ 

ʕʡʥʰʪʝʡʥʘ, ʇʣʘʥʢʘ ʠ ʟʘʢʦʥʘ ʩʤʝʱʝʥʠʷ ɺʠʥʘ: Eo= moc
2
, Eo = hĀɜo, ɚ max Ā T = b (b-ʧʦʩʪʦʷʥʥʘʷ 

ʟʘʢʦʥʘ ʩʤʝʱʝʥʠʷ ɺʠʥʘ, ʨʘʚʥʘʷ 0, 28986).  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʜʩʪʘʚʠʚ ʚ ʩʦʦʪʥʦʰʝʥʠʷ ɚ max Ā T = b ʠ Eo = hĀɜo, ʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪ 

ʧʦʣʫʯʠʤ ɚmax = 1,8 ¡ ʠ ʜʘʣʝʝ ʯʝʨʝʟ ɜʦ = ʩ/ ɚmax ʥʘʡʜʝʤ ʟʥʘʯʝʥʠʷ Eo = 1,1Ā 10
-8

 ʵʨʛ ʠ mo= Eo /ʩ
2
 = 

~10
-29
ʛ.  

ʀʪʘʢ, ʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʪʨʘʥʟʠʪ ɺʝʥʝʨʳ ʧʦ ʉʦʣʥʮʫ ʢʨʦʤʝ ʕʃʄ ʠʟʣʫʯʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʠ ʠʟʫʯʝʥ ʚ ñʩʚʝʪʝò ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ. ʅʦ ʵʪʦ 

ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʚʘʥʪʳ ʉɺʀ ʦʙʣʘʜʘʶʪ ʤʘʣʦʡ ʤʘʩʩʦʡ ʧʦʢʦʷ m 

~ 10
-29
ʛ ʠ ʩʢʦʨʦʩʪʴʶ ~ 2000 ʢʤ/ʩ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʭʘʥʠʟʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʣʠʥʟʠʨʦʚʘʥʠʷ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ (ʚ ʩʣʫʯʘʝ ɺʝʥʝʨʳ m=10
27
ʛ, ʘ æm ~ 10

56
) ʦʢʘʟʘʣʩʷ ʚʳʩʦʢʦ 

ʵʬʬʝʢʪʠʚʥʳʤ - ʩʠʛʥʘʣ ʚ ʤʘʢʩʠʤʫʤʝ ʷʚʣʝʥʠʷ ʜʦʩʪʠʛʘʣ 480 ʛʨʘʜ., ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʷʤʦʡ 

ʩʠʛʥʘʣ ʦʪ ʉʦʣʥʮʘ - ʣʠʰʴ 32 ʛʨʘʜ. (ʩʤ. ʨʠʩ. 1), ʪʦ ʝʩʪʴ ʧʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 15 ʨʘʟ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʧʝʨʴ ʤʦʞʥʦ ʟʘʷʚʠʪʴ, ʯʪʦ ñʢʚʘʜʨʘʪʫʨʘ ʢʨʫʛʘ ʨʘʟʨʝʰʝʥʘò ʠʣʠ ʠʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʯʪʦ ʧʷʪʦʝ Ƅ ʉɺʀ-ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʥʘʢʦʥʝʮ, ʦʙʨʝʣʦ ʨʝʘʣʴʥʫʶ ʧʦʯʚʫ ʧʦʜ ʩʦʙʦʡ.  

 

                                                 
3
 ʉ ʦʧʦʨʦʡ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʮʝʥʪʨʝ ʨʝʘʢʪʦʨʘ ~ 1,6 Ŀ 10

7
 ʂ ʙʳʣʠ ʦʮʝʥʝʥʳ: ʯʘʩʪʦʪʘ ʢʚʘʥʪʘ ʉɺʀ ɜo ~ 1,6 Ŀ 10

18
 ɻʮ, 

ʝʛʦ ʥʘʯʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ɽo~10
ï8

 ʵʨʛ, ʤʘʩʩʘ ʧʦʢʦʷ ~ 10
ï29

 ʛ ʠʣʠ 6,85 ʢʵɺ, ʠʤʧʫʣʴʩ (~ 10
ï19

 ʛ Ŀ ʩʤ/ʩ) ʠ ʤʦʤʝʥʪ ʧʫʣʴʩʘ. 

ʋ ʩʧʠʨʠʥʦ ʩʧʠʥ Ñ1 ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʟʘʨʷʜ. ɺ ʚʝʨʭʥʝʡ ʭʨʦʤʦʩʬʝʨʝ ɽ ~ 3Ŀ10
ï12

 ʵʨʛ, ʩʢʦʨʦʩʪʴ ~ 6Ŀ10
8
 ʩʤ/ʩ, ʠʤʧʫʣʴʩ ~ 

6Ŀ10
ï21

 ʛ Ŀ ʩʤ ʩ
ï1
. ʉʢʦʨʦʩʪʴ ʵʤʠʩʩʠʠ ʩʧʠʨʠʥʦ ʚ ʷʜʨʝ ʉʦʣʥʮʘ ʦʮʝʥʝʥʘ ʢʘʢ > 10

44
 ʢʚʘʥʪʦʚ/ʩ, ʠ ʩʚʝʪʠʤʦʩʪʴ ʜʣʷ ʉɺʀ 

~ 10
32

 ʵʨʛ/ʩ. 
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ʈʠʩ. 3. ʊʨʘʥʟʠʪ ɺʝʥʝʨʳ ʧʦ ʉʦʣʥʮʫ ʜʣʷ 2004 ʠ 2012 ʛʛ. ʌʘʡʣ ʧʦʜʛʦʪʦʚʣʝʥ ʌʨʝʜʦʤ ʕʩʧʝʥʘʢʦʤ ʠʟ 

NASA/GSFC. 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʩʪʘʝʪʩʷ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʝʥʦʤʝʥʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʣʠʥʟʠʨʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʝʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʥʠʡ ʠʥʜʠʢʘʪʦʨʘ ʂʀ-ʇ2 (ʨʠʩ. 

4). ʀʟ ʟʘʤʝʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʛʫʨʳ ʬʝʥʦʤʝʥʘ ʩʨʘʟʫ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʨʦʛʠʙ ʥʘ ʚʝʨʰʠʥʝ 

ʘʙʨʠʩʘ ʪʨʘʥʟʠʪʘ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪ ʧʨʦʩʪʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʠʟ ʪʝʣʘ ʧʣʘʥʝʪʳ (ʚ ʧʝʨʠʦʜ 10,4 ʯ -11,2 ʯ = 48ʤ) ʫʟʢʦʛʦ ʣʫʯʘ ʉɺʀ ʩ ʣʝʚʦʡ 

ʟʘʢʨʫʪʢʦʡ, ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʬʦʢʫʩʠʨʦʚʢʠ ʚ ʷʜʨʝ ɺʝʥʝʨʳ 

ʧʨʦʥʠʢʘʶʱʝʛʦ ʩʦʣʥʝʯʥʦʛʦ ʉɺʀ.  

ʈʘʩʩʤʦʪʨʠʤ ʨʝʘʢʮʠʶ ʂʀ-ʇ2 ʧʨʠ ʧʦʜʭʦʜʝ ɺʝʥʝʨʳ ʢ ʜʠʩʢʫ ʉʦʣʥʮʘ. ɺ ʤʦʤʝʥʪ 01ʯ16ʤ 

ʧʦʢʘʟʘʥʠʷ ʂʀ-ʇ2 ʥʘʯʠʥʘʶʪ ʧʦʢʠʜʘʪʴ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʚ 100
ʦ
 ʚ ʩʪʦʨʦʥʫ ʤʝʥʴʰʠʭ ʫʛʣʦʚ, ʪʦ 

ʝʩʪʴ ʧʝʨʝʭʦʜʷʪ ʚ ʦʙʣʘʩʪʴ ʣʝʚʦʡ ʟʘʢʨʫʪʢʠ, ʢʦʪʦʨʘʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ 4ʯ45ʤ. ɿʘʪʝʤ ɺʝʥʝʨʘ 

ʩʢʘʥʠʨʫʝʪ ʦʙʣʘʩʪʴ ʢʦʨʦʥʳ, ʠʟʣʫʯʘʶʱʫʶ ʉɺʀ ʩ ʧʨʘʚʦʡ ʟʘʢʨʫʪʢʦʡ, ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

3,5ʯ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʩʭʦʜʷʪ ʩʦʚʤʝʩʪʥʳʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ: ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ 

ʧʦʚʦʨʦʪ ʚʝʢʪʦʨʘ ʠʤʧʫʣʴʩʘ ʢʚʘʥʪʦʚ ʉɺʀ ʢ ʣʠʥʠʠ ʩʦʝʜʠʥʝʥʠʷ ʪʨʝʭ ʪʝʣ (ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʝ) ʠ 

ʫʧʣʦʪʥʝʥʠʝ + ʩʜʚʠʛ ʧʦʣʷ ʉɺʀ ʬʨʦʥʪʦʤ ʫʜʘʨʥʦʡ ʚʦʣʥʳ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ɺʝʥʝʨʳ ʧʦ ʦʨʙʠʪʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 35 ʢʤ/ʩ.  

ʀʪʘʢ, ʪʨʘʥʟʠʪ ʚ ʉɺʀ ʧʦ ʦʙʣʘʩʪʠ ʩ ʧʨʘʚʦʡ ʟʘʢʨʫʪʢʦʡ ʩʦʩʪʘʚʠʣ 7ʯ23ʤ ï 48 ʤ = 6ʯ35ʤ 

(ʧʨʠ ʚʳʯʝʪʝ ñʣʝʚʦʛʦò ʣʫʯʘ ʉɺʀ ʠʟ ʪʝʣʘ ɺʝʥʝʨʳ ʠ ʧʨʠ ʫʯʝʪʝ ʬʘʢʪʘ ʩʤʝʥʳ ʟʥʘʢʘ ʧʦʣʷʨʠʟʘʮʠʠ 

ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʧʨʦʝʢʮʠʝʡ ɺʝʥʝʨʳ ʥʫʣʝʚʦʛʦ ʤʝʨʠʜʠʘʥʘ ʥʘ ʜʠʩʢʝ ʉʦʣʥʮʘ). ʆʙʣʘʩʪʴ ʣʝʚʦʡ 

ʟʘʢʨʫʪʢʠ (ʙʝʟ ñʣʝʚʦʡò ʢʦʨʦʥʳ) ʩʦʩʪʘʚʣʷʝʪ 7ʯ + 48ʤ = 7ʯ48ʤ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʥʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥ ʭʦʜ ʪʨʘʥʟʠʪʘ ɺʝʥʝʨʳ ʚ ñʩʚʝʪʝò ʩʧʠʨʘʣʴʥʦ 

ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ. ʕʪʦʪ ʬʝʥʦʤʝʥ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʣʠʥʟʠʨʦʚʘʥʠʷ ʥʘ ʧʣʘʥʝʪʘʭ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʚ ñʩʚʝʪʝò ʉɺʀ ʫʥʠʢʘʣʝʥ, ʪʘʢ ʢʘʢ ʜʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʦʢʘʟʘʣʦʩʴ 

ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʠʟʥʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʛʦ ʉɺʀ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʣʠʥʟʠʨʦʚʘʥʠʷ: ʤʘʩʩʫ ʢʚʘʥʪʘ ʉɺʀ, ʦʮʝʥʢʫ ʩʢʦʨʦʩʪʠ ʝʛʦ ʜʚʠʞʝʥʠʷ ʥʘ 
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ʧʫʪʠ ɺʝʥʝʨʘ - ɿʝʤʣʷ ʠ, ʢʦʥʝʯʥʦ, ʧʦʣʫʯʠʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʨʝʛʠʩʪʨʦʛʨʘʤʤʫ ʩʦʙʳʪʠʷ ʧʨʠʙʦʨʘʤʠ 

ʪʠʧʘ ʂʀ-ʇ. 

 
ʈʠʩ. 4. ʊʨʘʥʟʠʪ ɺʝʥʝʨʳ ʧʦ ʜʠʩʢʫ ʉʦʣʥʮʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥ ʧʦ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʪʦʣʴʢʦ ʧʨʠʙʦʨʘ ʂʀ-ʇ2, 

ʷʩʥʦ ʧʦʢʘʟʳʚʘʶʱʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʜʘʨʥʦʛʦ ʬʨʦʥʪʘ ɺʝʥʝʨʳ (ʧʨʠ ʝʝ ʦʨʙʠʪʘʣʴʥʦʤ 

ʜʚʠʞʝʥʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ~ 35 ʢʤ/ʩ) ʩ ʧʦʣʝʤ ʩʦʣʥʝʯʥʦʛʦ ʉɺʀ (ʩʢʦʨʦʩʪʴ ~ 2128 ʢʤ/ʩ), ʥʘʭʦʜʷʱʝʤʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʷ ɺʝʥʝʨʦʡ.  

 

 ʊʝʧʝʨʴ ʝʱʝ ʦʜʠʥ ʨʘʟ ʦʙʨʘʪʠʤʩʷ ʢ ʛʨʘʬʠʢʫ ʪʨʘʥʟʠʪʘ (ʨʠʩ. 4), ʢʦʪʦʨʳʡ ʧʦʩʪʨʦʝʥ ʪʦʣʴʢʦ 

ʥʘ ʦʩʥʦʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠʙʦʨʘ ʂʀ-ʇ2, ʧʦʩʢʦʣʴʢʫ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʂʀ-ʇ3 ʙʳʣʘ ʥʠʞʝ 

ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʚʦʝʦʙʨʘʟʥʳʡ ʭʦʜ ʧʨʘʚʦʡ ʯʘʩʪʠ ʩʪʦʨʦʥʳ ʛʨʘʬʠʢʘ ʥʝ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʧʨʦʮʝʩʩʘ ʣʠʥʟʠʨʦʚʘʥʠʷ, ʘ ʥʝʩʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʫʧʣʦʪʥʝʥʠʝʤ ʠ 

ʩʜʚʠʛʦʤ ʩʦʣʥʝʯʥʦʛʦ ʧʦʣʷ ʉɺʀ ʬʨʦʥʪʦʤ ʫʜʘʨʥʦʡ ʚʦʣʥʳ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ ʪʝʣʦʤ ʧʣʘʥʝʪʳ ʠ 

ʝʝ ʛʨʘʚʠʧʦʣʝʤ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ (35 ʢʤ/ʩ). ʇʦʩʢʦʣʴʢʫ ʚʝʢʪʦʨ ʦʨʙʠʪʳ 

ʩʪʨʦʛʦ ʦʨʪʦʛʦʥʘʣʝʥ ʨʘʜʠʘʣʴʥʳʤ ʧʦʪʦʢʘʤ ʉɺʀ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʦʢʦʚʳʭ ʯʘʩʪʝʡ 

ʘʙʨʠʩʘ ʛʨʘʬʠʢʘ ʚ ʦʩʥʦʚʥʦʤ ʦʪʦʙʨʘʞʘʝʪ ʪʦʣʴʢʦ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʩʪʨʫʢʪʫʨʳ ʫʜʘʨʥʦʡ ʚʦʣʥʳ, 

ʢʘʢ ʚʦʛʥʫʪʦʩʪʴ ʥʘ ʪʳʣʴʥʦʡ, ʪʘʢ ʠ ʚʳʧʫʢʣʦʩʪʠ ʥʘ ʧʝʨʝʜʦʚʦʡ ʩʪʦʨʦʥʝ, ʦʪʯʝʪʣʠʚʦ 

ʧʨʦʩʪʫʧʘʶʱʠʝ ʥʘ ʢʦʥʝʯʥʦʤ ʫʯʘʩʪʢʝ ʜʝʡʩʪʚʠʷ ʫʜʘʨʥʦʛʦ ʬʨʦʥʪʘ ʧʦʪʦʢʦʚ ʉɺʀ (17-19 ʯ).  

 ɺ ʧʨʦʮʝʩʩʝ ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʷ ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʧʦʣʷ ʉɺʀ ʩʪʷʛʠʚʘʶʪʩʷ ʚ ʢʦʥʫʩ 

ʣʠʥʟʠʨʦʚʘʥʠʷ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʦʩʪʝ ʘʙʩʮʠʩʩʳ, ʪʦ ʝʩʪʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ 

ʧʦʚʦʨʦʪʘ ʜʠʩʢʘ ʂʀ-ʇ2. 

 ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʜʦʩʪʠʛʘʶʪʩʷ ʚʙʣʠʟʠ ʧʦʣʜʥʷ, ʚ ʪʦʪ ʞʝ ʤʦʤʝʥʪ 

ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘʢʨʫʪʢʠ ʧʦʣʷ ʉɺʀ, ʪʦ ʝʩʪʴ ʠʤʝʥʥʦ ʚ ʤʦʤʝʥʪ ʧʝʨʝʩʝʯʝʥʠʷ 

ɺʝʥʝʨʦʡ ʮʝʥʪʨʘʣʴʥʦʛʦ (ʥʫʣʝʚʦʛʦ) ʤʝʨʠʜʠʘʥʘ ʜʠʩʢʘ ʉʦʣʥʮʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ 

ʚʦʩʪʦʯʥʳʝ ʜʦʣʛʦʪʳ ʧʨʠʚʥʦʩʷʪ ʧʨʘʚʫʶ ʟʘʢʨʫʪʢʫ, ʘ ʟʘʧʘʜʥʳʝ ʣʝʚʫʶ. ʕʪʦʪ ʚʘʞʥʳʡ ʨʝʟʫʣʴʪʘʪ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ 15.01.2612, ʢʦʛʜʘ ʨʦʚʥʦ ʚ 

ʠʩʪʠʥʥʳʡ ʧʦʣʜʝʥʴ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʙʳʩʪʨʳʡ ʩʧʘʜ ʧʦʢʘʟʘʥʠʡ ʂʀ-ʇ ʦʪ + 400
ʦ
 ʜʦ -400

ʦ
 [9, 

ʨʠʩ. 1-ʙ]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʪʦʪ ʤʦʤʝʥʪ ʧʦʜʩʦʣʥʝʯʥʘʷ ʪʦʯʢʘ ʥʘ ɿʝʤʣʝ (ʧʨʠʙʦʨ) ʧʝʨʝʩʝʢʘʣʘ 

ʮʝʥʪʨʘʣʴʥʳʡ ʤʝʨʠʜʠʘʥ ʉʦʣʥʮʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ ʠ ʚʳʚʦʜʳ 
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ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʜʣʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩ ʠʥʜʠʢʘʪʦʨʘʤʠ 

ʢʨʫʯʝʥʠʷ ʂʀ-ʇ ʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʚʝʩʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʧʨʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʚʟʚʝʰʠʚʘʥʠʠ [11] ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʷʤʳʝ ʩʚʷʟʠ ʚʦʟʜʝʡʩʪʚʠʡ ʧʦʣʝʡ 

ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʟ ʪʨʝʭ ʨʘʟʥʳʭ ʩʦʣʥʝʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ 

ʚʝʣʠʯʠʥʳ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ. ɿʘʪʝʤ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʢʮʠʠ 

ʢʨʫʪʠʣʴʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʚ ʦʪʚʝʪ ʥʘ ʧʦʷʚʣʝʥʠʝ ʩʧʝʮʠʬʠʯʥʳʭ ʚʘʨʠʘʮʠʡ ʩʦʣʥʝʯʥʳʭ ʵʤʠʩʩʠʡ 

ʧʦʟʚʦʣʠʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʰʠʨʦʢʦʧʣʦʱʘʜʥʦʡ ʠʩʪʦʯʥʠʢ ʩʢʦʨʦʩʪʥʦʛʦ ʧʦʪʦʢʘ (ʠʟ 

ʢʦʨʦʥʘʣʴʥʦʡ ʜʳʨr) ʚʠʭʨʝʚʦʛʦ ʧʦʣʷ, ʥʘ ʢʦʪʦʨʳʡ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʚʝʩʳ ʨʝʘʛʠʨʦʚʘʣʠ ʯʝʨʝʟ ~ 22 

ʯʘʩʘ ʧʦʩʣʝ ʩʦʙʳʪʠʡ ʥʘ ʉʦʣʥʮʝ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʣʦʢʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʉɺʀ ʚʙʣʠʟʠ ɿʝʤʣʠ (~1800 ʢʤ/ʩ ʜʣʷ 13.10.1993 [3, ʨʠʩ. 2]). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʦʨʦʜʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʜʘʣʦʩʴ 

ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʯʝʪʳʨʝʭ ʩʦʣʥʝʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʝʡ ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʠ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʧʦʣʷ ʠʟ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ 

ʩʪʨʫʢʪʫʨʥʳʤʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [3]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʣʥʝʯʥʦʝ ʉɺʀ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʟʝʤʥʳʤ ʚʠʭʨʝʚʳʤ ʠʟʣʫʯʝʥʠʝʤ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʧʦʨʮʠʷʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʣʦʢʘʣʴʥʳʝ ʧʦʪʦʢʠ ʟʝʤʥʦʛʦ ʉɺʀ ʩʫʱʝʩʪʚʝʥʥʦ 

(ʧʨʠʤʝʨ ʩʤ. ʨʠʩ. 1) ʧʨʝʚʘʣʠʨʫʶʪ ʥʘʜ ʩʦʣʥʝʯʥʳʤʠ ʉɺʀ, ʯʪʦ ʂʀ-ʇ ʧʦʟʚʦʣʷʝʪ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʪʦʥʢʠʝ ʵʬʬʝʢʪʳ ʉɺʀ ʥʘ ʦʨʙʠʪʝ ɺʝʥʝʨʳ (ʥʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪʴ ʉɺʀ, 

ʨʘʚʥʫʶ 2128 ʢʤ/ʩ ʜʣʷ 06.06.2012.), ʯʪʦ ʧʨʠ ʫʢʘʟʘʥʥʳʭ ʩʢʦʨʦʩʪʷʭ ʵʬʬʝʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ 

ʢʚʘʥʪʦʚ ʚʠʭʨʝʚʦʛʦ ʧʦʣʷ ʚ ʧʨʦʮʝʩʩʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʣʠʥʟʠʨʦʚʘʥʠʷ ʥʝʦʪʚʨʘʪʠʤʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʫ ʥʠʭ ʤʘʩʩʳ ʧʦʢʦʷ (ʧʦ ʨʘʩʯʝʪʘʤ ʧʦʨʷʜʢʘ 6,85 ʢʵɺ, ʩʤ. 

ʧʨʠʤʝʯʘʥʠʝ ʚʳʰʝ) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʨʘʩʧʘʜʘ 

ʚ ʦʙʣʘʩʪʠ ʥʫʢʣʝʦʩʠʥʪʝʟʘ ʚ ʪʝʨʤʦʷʜʝʨʥʦʤ ʨʝʘʢʪʦʨʝ ʉʦʣʥʮʘ.  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʬʝʥʦʤʝʥʘ ʪʨʘʥʟʠʪʘ 

ɺʝʥʝʨʳ ʧʦ ʜʠʩʢʫ ʉʦʣʥʮʘ (5-6 ʠʶʥʷ 2012) ʥʘ ʙʘʟʝ ɻɸʆ ʅɸʅʋ ʧʨʦʚʦʜʠʣʩʷ ʵʢʩʧʝʨʠʤʝʥʪ ʩ 

ʩʝʤʝʡʩʪʚʦʤ ʢʨʫʪʠʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ (ʂʀ-ʇ), ʢʦʪʦʨʳʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʦʪʦʢʠ ʩʦʣʥʝʯʥʦʛʦ ʠ 

ʟʝʤʥʦʛʦ ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʉɺʀ) ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʥʝʪʨʠʚʠʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ [13]. ʇʨʠ ʧʦʩʣʝʜʦʚʘʚʰʝʤ ʘʥʘʣʠʟʝ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʩʫʱʝʩʪʚʫʝʪ ʮʝʧʴ ʚʟʘʠʤʦʦʧʨʝʜʝʣʷʶʱʠʭ ʩʚʷʟʝʡ ʠ ʷʚʣʝʥʠʡ ʥʘ 

ʉʦʣʥʮʝ, ʥʘ ɿʝʤʣʝ ʠ ʜʨʫʛʠʭ ʧʣʘʥʝʪʘʭ. ʊʘʢʞʝ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʠ ʧʦʣʫʯʝʥʳ 

ʦʮʝʥʢʠ:  

1) ʯʪʦ ʢʨʫʪʠʣʴʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʂʀ-ʇ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʬʠʢʩʠʨʫʶʪ ʪʦʣʴʢʦ ʧʦʣʷ 

ʧʨʦʥʠʢʘʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʝʨʝʥʦʩʷʱʝʛʦ ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ ʩ ʣʝʚʦʡ ʠʣʠ ʧʨʘʚʦʡ ʟʘʢʨʫʪʢʘʤʠ, 

ʂʀ-ʇ ʪʝʩʪʠʨʦʚʘʥʳ ʧʦ ʚʩʝʤ ʜʦʩʪʫʧʥʳʤ ʩʦʣʥʝʯʥʳʤ ʷʚʣʝʥʠʷʤ; 

2) ʯʪʦ ʚʩʝ ʨʝʘʣʴʥʳʝ ʤʘʢʨʦʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʥʝʦʙʨʘʪʠʤʳʤʠ ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʵʤʠʩʩʠʝʡ ʧʨʦʥʠʢʘʶʱʝʛʦ ɻɻʮ-ʛʦ ʩʧʠʥʦʚʦʛʦ (ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ) ʠʟʣʫʯʝʥʠʷ 

(ʉɺʀ), ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʦʙʰʠʨʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʅ.ɸ. ʂʦʟʳʨʝʚʘ ʩ 

ʢʨʫʪʠʣʴʥʳʤʠ ʚʝʩʘʤʠ, ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠ ʥʝ ʪʦʣʴʢʦ ʠʤʠ;  

3) ʯʪʦ ʛʣʘʚʥʳʤ ʥʝʦʙʨʘʪʠʤʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʷʚʣʷʝʪʩʷ 

ʪʝʨʤʦʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩ ʥʫʢʣʝʦʩʠʥʪʝʟʘ ʚ ʷʜʨʝ ʉʦʣʥʮʘ, ʦʜʥʘʢʦ, ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʚ ʥʝʜʨʘʭ 

ɿʝʤʣʠ ʝʩʪʴ ʩʚʦʡ ʤʠʢʨʦʧʨʦʮʝʩʩ ʥʫʢʣʝʦʩʠʥʪʝʟʘ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʚʠʭʨʝʚʳʤ ʧʦʣʝʤ ʉʦʣʥʮʘ;  

4) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʉʦʣʥʮʝ, ʢʨʦʤʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ, ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠ 

ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʠʭʨʝʚʦʡ ʵʥʝʨʛʠʠ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʦʪ ʚʦʩʴʤʠ ʜʦ 15% ʕʃʄ-ʵʥʝʨʛʠʠ ʉʦʣʥʮʘ [3]; 

5) ʯʪʦ ʉʦʣʥʮʝ ʠʤʝʝʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʧʷʪʴ ʣʦʢʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʧʝʮʠʬʠʯʥʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʧʦʣʝʡ ʉɺʀ [4]: 

ʘ) ʬʦʪʦʩʬʝʨʥʦ ʛʨʘʥʫʣʴʥʦʝ - ʭʘʦʪʠʯʥʦʝ ʬʦʥʦʚʦʝ ʧʦʣʝ ʉɺʀ;  

ʙ) ʬʦʪʦʩʬʝʨʥʦʝ ʠʟ ʪʝʥʝʡ ʧʷʪʝʥ ï ʢʦʣʣʠʤʠʨʦʚʘʥʥʦ-ʩʠʣʦʚʦʝ, ʢʦʛʝʨʝʥʪʥʦʝ ʧʦʣʝ ʉɺʀ;  

ʚ) ʬʦʪʦʩʬʝʨʥʦ-ʭʨʦʤʦʩʬʝʨʥʦʝ ï ʬʘʢʝʣʴʥʦ-ʬʣʦʢʢʫʣʴʥʦʝ - ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʣʝ ʉɺʀ;  

ʛ) ʬʦʪʦʩʬʝʨʥʦ-ʭʨʦʤʦʩʬʝʨʥʦʝ ʠʟ ʢʦʨʦʥʘʣʴʥʳʭ ʜʳʨ ï ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʝ ʧʦʣʝ ʉɺʀ; 

ʜ) ʭʨʦʤʦʩʬʝʨʥʦʝ ʧʦʛʨʘʥʠʯʥʦ-ʛʨʘʥʫʣʴʥʦʝ ʩʦʣʠʪʦʥʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʩʧʠʢʫʣʴʥʦʝ 

ʧʦʣʝ ʉɺʀ;  
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6) ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʥʟʠʪʘ ɺʝʥʝʨʳ ʧʦ ʜʠʩʢʫ ʉʦʣʥʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʳ 

ʥʝʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ ʷʚʣʝʥʠʷ:  

ʘ) ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʣʠʥʟʠʨʦʚʘʥʠʷ ʚ ñʩʚʝʪʝò ʩʦʣʥʝʯʥʦʛʦ ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʘʩʠʥʭʨʦʥʥʦ ʵʤʠʪʠʨʦʚʘʥʥʳʝ ʤʥʦʞʝʩʪʚʦʤ ʬʦʪʦʩʬʝʨʥʳʭ 

ʛʨʘʥʫʣ ʧʦʪʦʢʠ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʬʦʢʫʩʠʨʫʶʪʩʷ ɺʝʥʝʨʦʡ ʥʘ ʦʨʙʠʪʫ ɿʝʤʣʠ 

ʚ ʚʠʜʝ ʦʚʘʣʴʥʦʛʦ ʬʦʢʫʩʥʦʛʦ ʧʷʪʥʘ ² 1,2Ā10
5
ʢʤ; 

ʙ) ʵʤʠʩʩʠ ̫ ʚ ʪʝʨʤʦʷʜʝʨʥʦʤ ʨʝʘʢʪʦʨʝ ʉʦʣʥʮʘ (ʚ ʧʨʦʮʝʩʩʝ ʥʫʢʣʝʦʩʠʥʪʝʟʘ) 

ʥʝʠʩʯʠʩʣʠʤʦʛʦ (ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʧʦ-ʚʠʜʠʤʦʤʫ) ʢʦʣʠʯʝʩʪʚʘ ʤʘʩʩʦʚʳʭ ʥʝʡʪʨʘʣʴʥʳʭ ʢʚʘʥʪʦʚ 

ʩʦ ʩʢʦʨʦʩʪʴʶ ² 10
44
ʩ

-1
, ʥʝʩʫʱʠʭ ʠʤʧʫʣʴʩ, ʘ ʪʘʢʞʝ ʦʨʙʠʪʘʣʴʥʳʡ (ʩʧʠʨʘʣʴʥʳʡ) ʠ ʩʧʠʥʦʚʳʡ 

ʫʛʣʦʚʳʝ ʤʦʤʝʥʪʳ (ʩʧʠʥ=1); 

7) ʚ ʭʦʜʝ ʪʨʘʥʟʠʪʘ ʦʧʨʝʜʝʣʝʥʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʉɺʀ ʥʘ ʪʨʘʩʩʝ ɺʝʥʝʨʘ ï ɿʝʤʣʷ 2128 

ʢʤ/ʩ ʜʣʷ 06.06.2012; 

8) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ ʪʝʣʦʤ ʧʣʘʥʝʪʳ ɺʝʥʝʨʘ ʠ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʧʣʘʥʝʪʘʤʠ 

ʧʨʦʩʪʠʨʘʝʪʩʷ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ɺʝʥʝʨʦʡ) ʬʦʢʫʩʥʳʡ ʢʦʥʫʩ ʉɺʀ, ʛʝʦʤʝʪʨʠʷ ʢʦʪʦʨʦʛʦ ʟʘʜʘʝʪʩʷ 

ʩʢʦʨʦʩʪʴʶ ʧʦʪʦʢʦʚ ʉɺʀ, ʜʠʘʤʝʪʨʦʤ ʠ ʤʘʩʩʦʡ ʧʣʘʥʝʪʳ ʠ ʝʝ ʦʨʙʠʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ;  

9) ʧʫʥʢʪ (6) ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʢʚʘʥʪʳ ʚʠʭʨʝʚʦʛʦ ʧʦʣʷ ï ʩʧʠʨʠʥʦ ʜʦʣʞʥʳ ʙʳʪʴ 

ʤʘʩʩʦʚʳʤʠ, ʪʦ ʝʩʪʴ ʦʥʠ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʠʩʪʠʥʥʦ ʥʝʡʪʨʘʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. 

10) ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʥʘʡʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʥʝʯʥʦʡ ʩʢʦʨʦʩʪʠ (~ 2000 ʢʤ/c) 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʷ ʉɺʀ, ʩ ʬʘʢʪʦʤ ʥʘʣʠʯʠʷ ʤʘʩʩʳ ʧʦʢʦʷ ʫ ʢʚʘʥʪʦʚ ʧʦʣʷ ʉɺʀ (ʚʳʪʝʢʘʝʪ ʠʟ 

ʩʫʪʠ ʷʚʣʝʥʠʷ ʛʨʘʚʠʣʠʥʟʠʨʦʚʘʥʠʷ), ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʧʳʪʦʢ 

[17] ʧʨʠʜʘʥʠʷ ʧʨʠʨʦʜʥʳʤ ʧʦʣʷʤ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʚʦʡʩʪʚ ʜʘʣʴʥʦʜʝʡʩʪʚʠʷ, ʩʚʦʡʩʪʚ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʝʟʩʠʣʦʚʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠ, ʥʘʢʦʥʝʮ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʝʟʦʩʥʦʚʘʪʝʣʴʥʦʩʪʴ 

ʚʚʝʜʝʥʠʷ ʚ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʤʘʢʨʦʧʨʦʮʝʩʩʦʚ ʷʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ. 

11) ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʦʮʝʥʢʫ ʩʢʦʨʦʩʪʠ ʵʤʠʩʩʠʠ ʩʧʠʨʠʥʦ ʠ, ʧʦʣʘʛʘʷ, ʯʪʦ ʝʝ ʤʦʞʥʦ 

ʧʨʠʥʷʪʴ ʟʘ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʜʣʷ ʥʝʢʦʪʦʨʦʡ ʩʨʝʜʥʝʡ ʟʚʝʟʜʳ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʚʦ 

ʚʩʝʣʝʥʥʦʡ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 10
24
, ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʤʘʩʩʳ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ 

10
44+24-29=39 

ʛ/ʩ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʪʘʢʘʷ ʞʝ ʤʘʩʩʘ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦʣʞʥʘ ʨʘʩʭʦʜʦʚʘʪʴʩʷ ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝ ʟʚʝʟʜ ʠ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʦʙʦʟʨʝʚʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʥʘʣʠʯʠʠ ~10
39
ʛ = 10

27
ʄʪ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʙʦʟʦʥʦʚ. 

ʅʘʰʘ ʦʮʝʥʢʘ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʩʢʨʳʪʦʡ ʵʥʝʨʛʠʠ ʠʟ ʟʚʝʟʜ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ 

ʩʦʩʪʘʚʣʷʝʪ ~ 3Ā10
-12+44+24=56 

ʵʨʛ ʠʣʠ 3Ā10
37

 ʄɼʞ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʘ ʩʢʨʳʪʘʷ, ʥʦ ʨʝʘʣʴʥʦ 

ʩʫʱʝʩʪʚʫʶʱʘʷ (ʚʠʭʨʝʚʘʷ) ʵʥʝʨʛʠʷ, ʥʝ ʠʤʝʝʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʚʠʨʪʫʘʣʴʥʦʡ ʪʝʤʥʦʡ ʵʥʝʨʛʠʝʡ ʠʟ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ.  

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʩʯʠʪʘʝʤ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʠʦʙʱʠʪʴ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʢ ʧʨʠʜʘʥʠʶ 

ʧʨʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʦʜʚʝʩʥʦʡ ʩʠʩʪʝʤʝ ʂʀ-ʇ (ʫʛʦʣʴʥʳʝ ʚʦʣʦʢʥʘ), ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ 

ʰʠʨʦʢʦ ʪʠʨʘʞʠʨʦʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʧʨʦʩʪʳʝ ʧʨʠʙʦʨʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʣʶʙʦʛʦ 

ʧʦʤʝʱʝʥʠʷ, ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʛʦʜʥʦʩʪʠ ʫʨʦʚʥʷ ʟʝʤʥʦʛʦ ʉɺʀ ʜʣʷ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʮʝʣʝʡ. ʇʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʝʨʪʠʬʠʮʠʨʦʚʘʪʴ ʚʩʝ ʧʣʦʱʘʜʢʠ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʝʜʢʘʪʘʩʪʨʦʬʥʳʝ ʩʦʩʪʦʷʥʠʷ ʞʠʣʳʭ ʠ ʠʥʳʭ ʩʪʨʦʝʥʠʡ ʠ ʪ.ʜ. 

ʀ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʦʪʢʨʳʚʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʘ ʤʦʥʠʪʦʨʠʥʛʘ ʛʣʦʙʘʣʴʥʦʛʦ ʬʦʥʘ ʚʠʭʨʝʚʦʛʦ ʧʦʣʷ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʠ ʟʝʤʥʳʭ ʧʦʣʝʡ ʠ ʚʳʷʩʥʝʥʠʷ ʠʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʚʢʣʘʜʘ ʚ ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ ɿʝʤʣʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʛʦʜʳ ʠ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ ʠ ʝʝ ʢʦʥʪʠʥʝʥʪʘʭ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ). 
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ʆ ʇʈʆɽʂʊɽ ʄʆɹʀʃʔʅʆɻʆ ʂʆʄʇʃɽʂʉɸ ɸʇʇɸʈɸʊʋʈʓ ɼʃʗ ʄʆʅʀʊʆʈʀʅɻɸ 

ʇʆʊʆʂʆɺ ʉʇʀʈɸʃʔʅʆ-ɺʀʍʈɽɺʆɻʆ ʉʆʃʅɽʏʅʆɻʆ ʀ ɿɽʄʅʆɻʆ ʀɿʃʋʏɽʅʀʁ 
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ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʜʣʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩ ʠʥʜʠʢʘʪʦʨʘʤʠ ʢʨʫʯʝʥʠʷ ʂʀ-ʇ ʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʚʝʩʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʚʟʚʝʰʠʚʘʥʠʠ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʧʨʷʤʳʝ ʩʚʷʟʠ ʚʦʟʜʝʡʩʪʚʠʡ ʧʦʣʝʡ ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʵʪʘʣʦʥʥʳʝ ʦʙʨʘʟʮʳ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʦʨʦʜʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ  

ʫʜʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʩʦʣʥʝʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʝʡ ʩʧʠʨʘʣʴʥʦ ʚʠʭʨʝʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʧʦʣʷ ʠʟ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ  ʩʪʨʫʢʪʫʨʥʳʤʠ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [2].  ʂʨʦʤʝ ʪʦʛʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ  ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʦʣʥʝʯʥʦʝ ʉɺʀ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʟʝʤʥʳʤ ʚʠʭʨʝʚʳʤ ʠʟʣʫʯʝʥʠʝʤ  ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʧʦʨʮʠʷʭ, ʧʨʠ ʵʪʦʤ ʦʢʘʟʳʚʘʝʪʩʷ, 

ʯʪʦ  ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʣʦʢʘʣʴʥʳʝ ʧʦʪʦʢʠ ʟʝʤʥʦʛʦ ʉɺʀ ʩʫʱʝʩʪʚʝʥʥʦ (ʧʨʠʤʝʨ ʩʤ. ʨʠʩ.1 [3]) ʧʨʝʚʘʣʠʨʫʶʪ 

ʥʘʜ ʩʦʣʥʝʯʥʳʤʠ ʉɺʀ ʕʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʰʪʘʙʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʨʝʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʫʤʤʘʨʥʦʛʦ ʧʦʣʷ ʚ ʤʝʩʪʘʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʧʦʜ ʞʠʣʠʱʥʫʶ ʟʘʩʪʨʦʡʢʫ, ʜʝʪʩʢʠʝ ʩʘʜʳ, 

ʩʘʥʘʪʦʨʠʠ ʠ ʜʨ. 

 

ʇʨʦʝʢʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʝʪʠ ʜʣʷ ʙʘʟʠʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʪʦʢʦʚ 

ʉʧʠʨʘʣʴʥʦ-ɺʠʭʨʝʚʦʛʦ ʀʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ (ʉɺʀʉ) ʠ ɿʝʤʣʠ (ʉɺʀɿ). ɼʣʷ ʵʪʦʛʦ ʠʤʝʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʧʦʩʳʣʢʠ.  

1. ɺ ʨʷʜʝ ʨʘʙʦʪ ɻ.ɸ. ʅʠʢʦʣʴʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʉɺʀʉ ʠ ʧʨʝʜʩʢʘʟʘʥʳ 

ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [1, 2].  

2. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉɺʀʉ ʩʦʟʜʘʥ ʪʦʨʩʠʥʜ ï ʠʥʜʠʢʘʪʦʨ ʢʨʫʯʝʥʠʷ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʦʪʣʠʯʥʳʡ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ [3]. 

3. ʇʦ ʪʦʨʩʠʥʜʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʪʨʘʥʟʠʪʘ ɺʝʥʝʨʳ ʧʦ ʚʠʜʠʤʦʤʫ ʜʠʩʢʫ ʉʦʣʥʮʘ 

06.06.2012 ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʨʝʜʩʢʘʟʘʥʥʘʷ ʩʢʦʨʦʩʪʴ ʉɺʀʉ ʦʢʦʣʦ 2000 ʢʤ/ʩ ʥʘ ʫʯʘʩʪʢʝ ɺʝʥʝʨʘ-

ɿʝʤʣʷ [1]. ʇʦʣʫʯʝʥʥʦʝ ʩʦʛʣʘʩʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

4. ʎʝʣʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʠ ʩʦʦʪʥʦʰʝʥʠʡ ʉɺʀʉ ʠ 

ʉɺʀɿ ʥʘ ʦʩʥʦʚʝ ʙʘʟʠʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠʟ 5-7 ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʧʫʥʢʪʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ.  

5. ɹʘʟʠʩʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʜʘʜʫʪ ʚʦʟʤʦʞʥʦʩʪʴ: 

¶ ʠʟʫʯʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʉɺʀʉ ʠ ʉɺʀɿ ʚʦ ʚʨʝʤʷ 

ʟʘʪʤʝʥʠʡ;  

¶ ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʉɺʀʉ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ; 

¶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ʦʙ ʠʟʤʝʥʷʝʤʦʩʪʠ 

ʩʢʦʨʦʩʪʠ ʉɺʀʉ ʥʘ ʨʘʟʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʉʦʣʥʮʘ; 

¶ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʉɺʀʉ ʦʪʜʝʣʴʥʦ ʷʜʨʦʤ ɿʝʤʣʠ, ʝʸ 

ʤʘʥʪʠʝʡ ʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴʶ; 

¶ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʚ ʦʩʣʘʙʣʝʥʠʠ ʉɺʀʉ ɿʝʤʣʝʡ ʠ ʃʫʥʦʡ 

(ʠʥʪʝʛʨʘʣʴʥʦ);  

¶ ʚʦ ʚʨʝʤʷ ʯʘʩʪʥʳʭ ʩʦʣʥʝʯʥʳʭ ʟʘʪʤʝʥʠʡ ʦʮʝʥʠʪʴ ʧʦʣʷʨʥʦʩʪʴ ʉɺʀʉ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ 

ʦʙʣʘʩʪʝʡ ʉʦʣʥʮʘ, ʣʝʞʘʱʠʭ ʚʦʩʪʦʯʥʝʝ ʠ ʟʘʧʘʜʥʝʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʝʨʠʜʠʘʥʘ ʉʦʣʥʮʘ.  

¶ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʛʝʦʛʝʥʥʦʛʦ ʉɺʀ (ʉɺʀɿ), ʧʨʦʚʦʮʠʨʫʝʤʦʛʦ ʩʦʣʥʝʯʥʳʤ ʉɺʀ. 

6. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʢ ʪʦʨʩʠʥʜʥʳʤ ʠʟʤʝʨʝʥʠʷʤ ʧʦʜʢʣʶʯʠʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʚʝʜʝʥʠʝʤ 

ʧʘʨʘʢʦʥʠʯʝʩʢʦʛʦ ʤʘʷʪʥʠʢʘ, ʘʥʦʤʘʣʠʠ ʢʦʪʦʨʦʛʦ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʚʷʟʘʥʳ ʩʦ ʉɺʀɿ.  

7. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʧʪʠʤʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚʳ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʪ 

ʠʤʝʶʱʠʡʩʷ ʦʧʳʪ ʩʦʚʤʝʩʪʥʳʭ ʧʫʙʣʠʢʘʮʠʡ [4]. ɺ ʧʨʦʚʝʜʝʥʠʠ ʧʦʜʦʙʥʳʭ ʢʦʤʧʣʝʢʩʥʦ-

ʙʘʟʠʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʥʘʰʠ ʢʦʣʣʝʛʠ ʠʟ ɸʚʩʪʨʘʣʠʠ, ʈʫʤʳʥʠʠ, ʌʨʘʥʮʠʠ, 

ɻʝʨʤʘʥʠʠ, ʂʦʣʫʤʙʠʠ, ʉʐɸ, ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʳ.  
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Using long term data of instrumental observations with indicators torsion KI-P and the observations of changes in the 

weight of geological samples in analytical weighing were found direct links effects of fields of spiral vortex radiation 

(SVR) on the reference samples crystalline rocks [1]. Thus, according to the results of two completely dissimilar 

experiments were able to determine the parameters of the four major solar field sources spirally vortical radiation and to 

find out what fields from these sources have significantly different structural, energy and spectral characteristics [2]. It 

was also found that on the earth's surface solar SVR is mixed with the earth's vortex radiation in different proportions, 

while it appears that in most cases local streams earthly SVR significantly (example SMEs [3]) prevail over the solar 

SVR of These circumstances point to the need for large-scale monitoring of the real level of total fields in places, 

intended for residential buildings, kindergartens, sanatoriums, etc. 
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ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʩʤʝʱʝʥʠʷ ʤʘʛʥʠʪʥʳʭ 

ʧʦʣʶʩʦʚ ɿʝʤʣʠ ʠ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʷʚʣʝʥʠʝ ʨʘʩʩʤʦʪʨʝʥʦ ʢʘʢ 

ʬʠʟʠʯʝʩʢʠʡ ʧʨʠʨʦʜʥʳʡ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ ʩ ʝʸ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʩʪʨʦʝʥʠʝʤ, ʩ ʜʨʫʛʦʡ ð ʚʣʠʷʥʠʝ ʥʘ ʩʤʝʱʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʦʣʦʞʝʥʠʝ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʶʩʘ ʷʚʣʷʝʪʩʷ ʫʢʘʟʘʪʝʣʝʤ, ʥʘʩʢʦʣʴʢʦ ʥʝʨʘʚʥʦʤʝʨʥʦ ʟʘʛʨʫʞʝʥʘ ʢʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɺʢʣʘʜ ʚ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʢʦʨʳ ʧʦ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʝʪ ʚʥʦʩʠʪʴ 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʘ. 

 

ɺʚʝʜʝʥʠʝ 

 

ʂʘʢ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩʧʫʪʥʠʢʦʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [1], 

ʩʤʝʱʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʶʩʘ ɿʝʤʣʠ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʬʘʢʪʦʤ. ɿʘʬʠʢʩʠʨʦʚʘʥʦ 

ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʵʪʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ, ʧʨʠʥʷʚʰʝʛʦ ʭʘʨʘʢʪʝʨ ʙʣʠʟʢʦʛʦ ʢ ʤʦʥʦʪʦʥʥʦ 

ʫʚʝʣʠʯʠʚʘʶʱʝʤʫʩʷ ʫʩʢʦʨʝʥʠʶ ʧʨʠʤʝʨʥʦ ʩ 70-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ [2]. ʀʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʦʜʠʤʳʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʣʠʰʴ ʚʥʝʰʥʠʝ 

ʧʨʦʷʚʣʝʥʠʷ, ʢʦʥʩʪʘʪʠʨʫʶʱʠʝ ʬʘʢʪ ʠ ʭʘʨʘʢʪʝʨ ʩʘʤʦʛʦ ʩʤʝʱʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʥʝʢʦʪʦʨʳʭ 

ʧʨʠʯʠʥ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ.  

1. çʇʦʚʝʜʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʦʙʲʷʩʥʷʶʪ ʪʝʯʝʥʠʝʤ ʞʠʜʢʠʭ ʤʝʪʘʣʣʦʚ ð 

ʞʝʣʝʟʘ ʠ ʥʠʢʝʣʷ ð ʥʘ ʛʨʘʥʠʮʝ ʟʝʤʥʦʛʦ ʷʜʨʘ ʩ ʤʘʥʪʠʝʡ. ʍʦʪʷ ʪʦʯʥʳʝ ʧʨʠʯʠʥʳ ʩʤʝʥʳ 

ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ʚʩʝ-ʪʘʢʠ ʦʩʪʘʶʪʩʷ ʟʘʛʘʜʢʦʡ... ʇʝʨʝʤʝʱʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʶʩʘ ʤʦʞʝʪ 

ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʧʨʦʮʝʩʩʘ ʢʦʣʝʙʘʥʠʡ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʣʶʩ ʙʫʜʝʪ ʩʤʝʱʘʪʴʩʷ ʦʙʨʘʪʥʦ, 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʂʘʥʘʜʝ. ʊʘʢʦʚʘ ʦʜʥʘ ʠʟ ʪʦʯʝʢ ʟʨʝʥʠʷ. ʈʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ: ʟʘ ʧʦʩʣʝʜʥʠʝ 150 ʣʝʪ ʩʠʣʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 10 ʧʨʦʮʝʥʪʦʚ. 

ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʩʝʚʝʨʥʳʡ ʤʘʛʥʠʪʥʳʡ ʧʦʣʶʩ ʧʝʨʝʤʝʩʪʠʣʩʷ ʥʘ 685 ʤʠʣʴ ʚ ɸʨʢʪʠʢʝ. ɿʘ 

ʧʦʩʣʝʜʥʝʝ ʩʪʦʣʝʪʠʝ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʠʤʠ ʯʝʪʳʨʴʤʷ ʩʪʦʣʝʪʠʷʤʠè [3]. 

2. çʉʯʠʪʘʝʪʩʷ, ʯʪʦ "ʚʠʥʦʚʥʠʢʘʤʠ" ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʷʚʣʷʶʪʩʷ 

ʢʦʣʦʩʩʘʣʴʥʳʝ ʧʦʪʦʢʠ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʞʝʣʝʟʘ, ʢʦʪʦʨʳʤʠ ʦʢʨʫʞʝʥʦ ʟʝʤʥʦʝ ʷʜʨʦ. ɺʨʝʤʷ ʦʪ 

ʚʨʝʤʝʥʠ ʚ ʥʠʭ ʦʙʨʘʟʫʶʪʩʷ ʛʠʛʘʥʪʩʢʠʝ ʟʘʚʠʭʨʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʟʘʩʪʘʚʠʪʴ ʧʦʪʦʢʠ 

ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʞʝʣʝʟʘ ʧʦʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ ʩʦʪʨʫʜʥʠʢʦʚ 

ʜʘʪʩʢʦʛʦ ʎʝʥʪʨʘ ʧʣʘʥʝʪʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (Centre for Planetary Science), ʚ ʨʘʡʦʥʝ 

ʉʝʚʝʨʥʦʛʦ ʇʦʣʶʩʘ ʠ ʶʞʥʦʡ ɸʪʣʘʥʪʠʢʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʟʘʚʠʭʨʝʥʠʷ... ɻʝʦʤʘʛʥʠʪʥʳʡ 

ʧʦʣʶʩ ɿʝʤʣʠ ʩʤʝʩʪʠʣʩʷ ʥʘ 200 ʢʤ. ʕʪʦ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʧʨʠʙʦʨʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʚʦʝʥʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. ʂʘʢ ʩʦʦʙʱʠʣ ʚʝʜʫʱʠʡ ʩʦʪʨʫʜʥʠʢ ʠʥʩʪʠʪʫʪʘ ɽʚʛʝʥʠʡ 

ʐʘʣʘʤʙʝʨʠʜʟʝ, ʘʥʘʣʦʛʠʯʥʦʝ ʩʤʝʱʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ʧʨʦʠʟʦʰʣʦ ʠ ʥʘ ʜʨʫʛʠʭ ʧʣʘʥʝʪʘʭ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ, ʧʦ ʤʥʝʥʠʶ ʫʯʝʥʦʛʦ, ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʭʦʜʠʪ "ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʦʥʫ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʠʩʧʳʪʳʚʘʝʪ ʛʝʦʤʘʛʥʠʪʥʦʝ ʚʣʠʷʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʨʷʜʦʤ". ʀʥʘʯʝ, ʧʦ ʩʣʦʚʘʤ ʐʘʣʘʤʙʝʨʠʜʟʝ, "ʪʨʫʜʥʦ ʦʙʲʷʩʥʠʪʴ ʵʪʦ ʷʚʣʝʥʠʝ"è [4]. ʆʜʥʘʢʦ ʧʨʠ 

ʵʪʦʤ ʦʙʳʯʥʦ ʧʨʠʟʥʘʸʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʩʠʩʪʝʤʳ ʚ ʧʨʠʯʠʥʥʦʩʪʠ 

ʩʤʝʱʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ, ʥʘʧʨʠʤʝʨ, ʪʘʢ: çʄʳ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʟʥʘʝʤ, 

ʧʦʯʝʤʫ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʚʦ ʚʩʝʤ ʚʠʥʦʚʘʪʦ 

ʉʦʣʥʮʝ, ʜʨʫʛʠʝ ʩʯʠʪʘʶʪ ʧʨʠʯʠʥʦʡ ʤʘʛʥʠʪʥʳʭ ʠʥʚʝʨʩʠʡ ʚʥʫʪʨʝʥʥʠʝ ʩʠʣʳ ɿʝʤʣʠ ʠ ʝʝ 
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ʚʨʘʱʝʥʠʝ. ʊʨʝʪʴʠ ʦʪʥʦʩʷʪ ʵʪʦ ʷʚʣʝʥʠʝ ʟʘ ʩʯʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ, ʧʨʦʣʝʪʘʶʱʠʭ 

ʚʙʣʠʟʠ ɿʝʤʣʠ. ʀ ʝʩʣʠ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʦʠʩʭʦʜʠʪ 

çʦʯʝʥʴ ʙʳʩʪʨʦè, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʤʘʛʥʠʯʠʚʘʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

ʉʦʛʣʘʩʥʦ ʛʝʦʣʦʛʫ ʈ.ɻ. ʂʘʟʤʘʥʫ, 4 ʪʳʩʷʯʠ ʣʝʪ.è (ʩʤ. [5]). 

 

ʅʝʢʦʪʦʨʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʘʩʩ ʩ ʫʯʸʪʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʥʘʛʨʫʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ 

 

ɺʥʘʯʘʣʝ ʚʳʷʩʥʠʤ, ʥʘʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʚʣʠʷʥʠʝ ʚʝʣʠʯʠʥ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʥʘʛʨʫʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʜʣʷ ʩʤʝʱʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʩʠ ʚʨʘʱʝʥʠʷ. 

ʄʘʩʩʘ ɿʝʤʣʠ ð 5,9736Ŀ1024 ʢʛ (3Ŀ10-6 M )u. 

ʄʘʩʩʘ ʟʝʤʥʦʡ ʢʦʨʳ ð 2,8Ŀ1022 ʢʛ. 

ʄʘʩʩʘ ʚʩʝʛʦ ʷʜʨʘ ð 1,932Ŀ1024 ʢʛ. 

ʄʘʩʩʘ ʚʥʫʪʨʝʥʥʝʛʦ (ʪʚʸʨʜʦʛʦ) ʷʜʨʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʞʝʣʝʟʘ (90%) ʠ ʥʠʢʝʣʷ (10%) [6] ð 

10,6 1022 ʢʛ. 

ʈʘʜʠʫʩ ɿʝʤʣʠ - 6371,0 ʢʤ. 

ʈʘʜʠʫʩ ʷʜʨʘ ð 1278 ʢʤ. 

ʈʘʜʠʫʩ ʞʠʜʢʦʛʦ ʚʥʝʰʥʝʛʦ ʷʜʨʘ ð 2200 ʢʤ. 

ɼʦʙʳʯʘ ʥʝʬʪʠ ʚ ʤʠʨʝ ʜʦ 1985 ʛ. ʩʦʩʪʘʚʠʣʘ 76Ŀ1012 ʢʛ [7], 

ʩ 1985 ʧʦ 2005 ʛʛ. - 70Ŀ1012 ʢʛ, 

ʩ 2005 ʧʦ 2011 ʛʛ. - 24Ŀ1012 ʢʛ, ʚ 2012 ʛ. - 4Ŀ1012 ʢʛ. 

ʀʪʦʛʦ ʜʦ 2012 ʛ. ʜʦʙʳʪʦ: 174Ŀ1012 ʢʛ,  

ʠʟ ʥʠʭ 70% ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ - 121Ŀ1012 ʢʛ, ʠ ʚ ʖʞʥʦʤ ʧʦʣʫʰʘʨʠʠ - 53Ŀ1012 ʢʛ. 

ʈʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʝʪ - 68Ŀ1012 ʢʛ. 

ʉʫʤʤʘʨʥʘʷ ʤʘʩʩʘ ʚʳʢʘʯʘʥʥʦʛʦ ʟʘ 100 ʣʝʪ ʛʘʟʘ ʜʣʷ ʛʨʫʙʦʡ ʦʮʝʥʢʠ ʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ 

ʫʩʣʦʚʥʦ ʩʪʦʣʴʢʦ ʞʝ - 174Ŀ1012 ʢʛ. - ʚ ʦʩʥʦʚʥʦʤ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ [8]. 

ɺʤʝʩʪʝ ʩ ʥʝʬʪʴʶ - 242Ŀ1012 ʢʛ. 

ʉʫʤʤʘʨʥʫʶ ʤʘʩʩʫ ʟʘʢʘʯʘʥʥʦʡ ʟʘ 100 ʣʝʪ ʚʦʜʳ ʚ ʥʝʬʪʷʥʳʝ ʠ ʛʘʟʦʚʳʝ ʩʢʚʘʞʠʥʳ, ʩ 

ʫʯʸʪʦʤ ʧʨʝʚʳʰʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʚʦʜʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʦʪʥʦʩʪʴʶ ʥʝʬʪʠ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʫʤʥʦʞʝʥʠʝʤ ʥʘ ʧʦʨʷʜʦʢ ï 242Ŀ1013 ʢʛ = 2,42Ŀ1015 ʢʛ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʤʘʩʩʳ ʟʘʢʘʯʘʥʥʦʡ ʟʘ 100 ʣʝʪ ʚʦʜʳ ʚ ʥʝʬʪʷʥʳʝ ʠ ʛʘʟʦʚʳʝ 

ʩʢʚʘʞʠʥʳ ʠ ʤʘʩʩʳ ʟʝʤʥʦʡ ʢʦʨʳ ï 10-7 ʢʛ, ʪ.ʝ. 10-5%. 

 

ʂʦʤʧʝʥʩʘʪʦʨʥʳʡ ʤʝʭʘʥʠʟʤ ʩʤʝʱʝʥʠʷ ʷʜʨʘ ɿʝʤʣʠ 

 

ʈʘʩʩʤʦʪʨʠʤ ʚʨʘʱʝʥʠʝ ɿʝʤʣʠ ʩ ʫʯʸʪʦʤ ʝʸ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ. ʊʚʸʨʜʦʝ ʷʜʨʦ [6], 

ʥʘʭʦʜʷʩʴ ʚ ʞʠʜʢʦʡ ʤʘʥʪʠʠ, ʧʨʠ ʩʫʪʦʯʥʦʤ ʚʨʘʱʝʥʠʠ ɿʝʤʣʠ ʦʙʨʘʟʫʝʪ ʩʣʦʞʥʳʡ ʚʣʦʞʝʥʥʳʡ 

ʛʠʨʦʩʢʦʧ ʩ ʞʠʜʢʦʩʪʥʦʡ ʧʨʦʩʣʦʡʢʦʡ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤ ʷʜʨʦʤ ʠ ʢʦʨʦʡ. ʇʨʠ ʵʪʦʤ ʘʙʩʦʣʶʪʥʦ 

ʩʠʤʤʝʪʨʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʷʜʨʘ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʘʙʩʪʨʘʢʮʠʝʡ ʠ ʬʠʟʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʥʝʫʩʪʦʡʯʠʚʳʤ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ ʤʘʣʝʡʰʝʤ ʥʘʨʫʰʝʥʠʠ ʵʪʦʡ ʩʠʤʤʝʪʨʠʠ 

ʚʦʟʥʠʢʘʝʪ ʥʝʩʢʦʤʧʝʥʩʠʨʦʚʘʥʥʘʷ ʜʝʩʠʤʤʝʪʨʠʷ ʮʝʥʪʨʦʙʝʞʥʦʡ 

ʩʠʣʳ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʘʤʦʫʩʠʣʝʥʠʝ (ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ), ʪʦ ʝʩʪʴ ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʷʜʨʘ 

ʥʝʩʢʦʤʧʝʥʩʠʨʦʚʘʥʥʘʷ ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ ʥʘʯʠʥʘʝʪ ʦʪʢʣʦʥʷʪʴ 

ʝʛʦ ʝʱʸ ʙʦʣʴʰʝ ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʝʡ ʜʝʩʠʤʤʝʪʨʠʠ ʧʦʣʦʞʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʡ ʦʩʠ ʚʨʘʱʝʥʠʷ ʠ ʪ.ʜ.  

ʊʘʢ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ ʥʝ 

ʫʨʘʚʥʦʚʝʩʠʪʩʷ ʧʨʝʜʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʩʦ ʩʪʦʨʦʥʳ ʤʘʥʪʠʠ, 

ʧʨʠ ʵʪʦʤ ʷʜʨʦ ʟʘʥʠʤʘʝʪ ʩʪʘʮʠʦʥʘʨʥʦʝ ʥʝʩʠʤʤʝʪʨʠʯʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ, ʨʘʟʤʝʨʘʤʠ ʠ ʩʦʩʪʘʚʦʤ ʷʜʨʘ ʠ ʤʘʥʪʠʠ 
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(ʨʠʩ. 1). ʇʦ ʩʫʪʠ ʜʝʣʘ, ʵʪʦ ʨʘʚʥʦʚʝʩʠʝ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʦʩʪʦʷʥʥʳʡ ʥʘʢʣʦʥ ʟʝʤʥʦʡ ʦʩʠ ʚ 23 

ʛʨʘʜʫʩʘ 26 ʤʠʥ. ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʢ ʧʣʦʩʢʦʩʪʠ ʵʢʣʠʧʪʠʢʠ [9].  

ʊʝʧʝʨʴ ʥʘʛʨʫʟʠʤ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʳ ʚ ʪʦʯʢʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ 

ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘ ʚʥʝʰʥʠʡ ʛʠʨʦʩʢʦʧ ð ʪʚʸʨʜʫʶ ʦʙʦʣʦʯʢʫ (ʢʦʨʫ) ʥʘʯʠʥʘʝʪ 

ʜʝʡʩʪʚʦʚʘʪʴ ʦʪʢʣʦʥʷʶʱʠʡ ʦʩʴ ʚʨʘʱʝʥʠʷ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʚʳʟʳʚʘʝʪ 

ʢʦʤʧʝʥʩʠʨʫʶʱʠʡ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʡ ʤʦʤʝʥʪ ʚʦ ʚʨʘʱʘʶʱʝʤʩʷ ʛʠʨʦʩʢʦʧʝ, ʝʩʣʠ ʙʳ ʦʥ ʙʳʣ 

ʩʧʣʦʰʥʳʤ ʠ ʦʜʥʦʨʦʜʥʳʤ. ɺ ʩʣʫʯʘʝ ʩʣʦʞʥʦʛʦ ʛʠʨʦʩʢʦʧʘ ʩ ʞʠʜʢʠʤ ʟʘʧʦʣʥʝʥʠʝʤ ʠ ʪʚʸʨʜʳʤ 

ʷʜʨʦʤ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʪʢʣʦʥʷʶʱʠʡ ʤʦʤʝʥʪ ʜʝʡʩʪʚʫʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ 

ʦʙʦʣʦʯʢʫ, ʘ ʞʠʜʢʘʷ ʯʘʩʪʴ ʠ ʷʜʨʦ ʧʨʦʜʦʣʞʘʶʪ ʚʨʘʱʝʥʠʝ ʚ ʧʨʝʞʥʝʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʛʦʣ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʷʜʨʘ ʠ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʦʙʦʣʦʯʢʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʦʩʪʨʦʛʦ ʫʛʣʘ ɸ (ʨʠʩ. 2). ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʚ ʞʠʜʢʦʡ 

ʤʘʥʪʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʫʶʱʝʝ ʧʝʨʝʤʝʱʝʥʠʝ ʷʜʨʘ ʚʩʣʝʜ ʟʘ ʦʙʦʣʦʯʢʦʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʦʥʦ ʟʘʥʠʤʘʝʪ ʧʨʝʞʥʝʝ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʥʪʠʠ ʠ ʦʙʦʣʦʯʢʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚʩʝ ʩʣʦʠ ʛʠʨʦʩʢʦʧʘ ʥʘʯʠʥʘʶʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ ʧʦʜʦʙʥʦ 

ʩʧʣʦʰʥʦʤʫ ʛʠʨʦʩʢʦʧʫ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʫʩʠʣʠʚʘʝʪ ʚʦʟʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, 

ʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʦʩʴ ʚʨʘʱʝʥʠʷ (ʨʠʩ. 3). ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʚʨʘʪ ʝʸ ʚ 

ʧʨʝʞʥʝʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦ ʩʭʝʤʝ ʩʪʘʮʠʦʥʘʨʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʩʪʝʩʪʚʝʥʥʦʤʫ 

ʧʦʩʪʦʷʥʥʦʤʫ ʥʘʢʣʦʥʫ ʟʝʤʥʦʡ ʦʩʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʝʡ ʧʦʣʦʞʝʥʠʷ 

ʷʜʨʘ ʩ ʚʦʟʤʦʞʥʳʤ ʝʛʦ ʧʨʦʚʦʨʘʯʠʚʘʥʠʝʤ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʚʨʘʪʘ ʚ ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ 

ʥʘʧʨʘʚʣʝʥʠʶ ʚʦʟʚʨʘʪʘ ʦʙʦʣʦʯʢʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʜʦ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʦʩʪʨʦʛʦ ʫʛʣʘ ɺ, ʙʣʠʟʢʦʤʫ ʢ 90 ʛʨʘʜʫʩʦʚ, ʜʦ 90 

ʛʨʘʜʫʩʦʚ ʤʝʞʜʫ ʣʠʥʠʝʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʮʝʥʪʨʳ ʷʜʨʘ ʠ ɿʝʤʣʠ 

ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ (ʨʠʩ. 3), ʪʦ ʝʩʪʴ ʜʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʷʜʨʘ ʥʘ 

ʢʨʘʪʯʘʡʰʝʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʮʝʥʪʨʘ ɿʝʤʣʠ. ʇʨʠ ʵʪʦʤ, 

ʚʩʣʝʜʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʝʚʳʰʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʤʘʩʩʳ 

ʤʘʥʪʠʠ ʠ ʢʦʨʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʩʩʦʡ ʷʜʨʘ  (1,7-1,8%) [9], 

ʧʨʠ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʥʘʛʨʫʞʝʥʠʠ ʢʦʨʳ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, 

ʧʦʚʦʨʦʪʘ ʦʙʦʣʦʯʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʘ ʚʤʝʩʪʦ 

ʵʪʦʛʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʷʜʨʦ ʚ ʥʦʚʦʝ ʩʪʘʮʠʦʥʘʨʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʙʣʠʞʝ ʢ ʦʩʠ ʚʨʘʱʝʥʠʷ (ʨʠʩ. 4, 

5), ʯʪʦ ʚʳʟʳʚʘʝʪ ʨʝʘʢʪʠʚʥʳʡ 

ʤʦʤʝʥʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʚ 

ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʥʘʧʨʘʚʣʝʥʠʶ ʩʤʝʱʝʥʠʷ ʦʩʠ, ʯʪʦ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʦʤʧʝʥʩʠʨʫʝʪ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʪʘʢʦʡ 

ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʟʘʛʨʫʟʢʝ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʜʨʦ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʠʨʘ, ʠʟʤʝʥʷʷ ʩʚʦʸ ʚʥʫʪʨʝʥʥʝʝ 

ʩʪʘʮʠʦʥʘʨʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʦʪʚʝʪ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʤʦʤʝʥʪʳ, 

ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʦʩʠ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʢʦʨʳ. 

ʇʨʠ ʵʪʦʤ ʦʪʢʣʦʥʝʥʠʷ ʦʩʠ ɿʝʤʣʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʥʝʸ 

ʦʪʢʣʦʥʷʶʱʝʛʦ ʤʦʤʝʥʪʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʘ ʚʤʝʩʪʦ ʵʪʦʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʩʪʨʦʡʢʘ ʧʦʣʦʞʝʥʠʷ ʷʜʨʘ ʚʥʫʪʨʠ ʤʘʥʪʠʠ, ʯʪʦ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʩʠʣʝʥʠʝ ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʡʩʪʚʠʷ ʦʪʢʣʦʥʷʶʱʝʛʦ 

ʤʦʤʝʥʪʘ ʥʘ ʟʝʤʥʫʶ ʦʩʴ. 

 

ʆʪʢʣʦʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʢʦʣʴʮʝʚʳʭ ʪʦʢʦʚ ʦʪ 

ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢʘʢ ʤʘʨʢʝʨ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩ ʥʘ ʢʦʨʝ 

 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʦʙʨʘʟʦʚʘʥʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʵʢʚʘʪʦʨʠʘʣʴʥʳʤʠ ʢʦʣʴʮʝʚʳʤʠ ʪʦʢʘʤʠ, ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʩʝʨrʤ 

ʮʚʝʪʦʤ ʥʘ ʨʠʩ. 1, 4. ʅʘʯʘʣʴʥʦʝ ʥʝʩʦʚʧʘʜʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʩʠ 
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ʚʨʘʱʝʥʠʷ ʠ ʤʘʛʥʠʪʥʦʡ ʦʩʠ, ʧʨʦʭʦʜʷʱʝʡ ʧʦ ʮʝʥʪʨʫ ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʝʚʳʭ ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ 

ʪʦʢʦʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʝʡ, ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʯʘʣʴʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʩʠʤʤʝʪʨʠʝʡ ʧʦʣʦʞʝʥʠʷ 

ʷʜʨʘ, ʦ ʢʦʪʦʨʦʡ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ. ʇʨʠ ʧʝʨʝʩʪʨʦʡʢʝ ʧʦʣʦʞʝʥʠʷ ʷʜʨʘ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ 

ʩʤʝʱʝʥʠʝ, ʘ ʠʤʝʥʥʦ, ʥʘʢʣʦʥ ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʝʚʳʭ ʪʦʢʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠ ʧʨʦʠʩʭʦʜʠʪ 

ʩʤʝʱʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ (ʤʘʛʥʠʪʥʘʷ ʦʩʴ ʦʙʦʟʥʘʯʝʥʘ ʥʘ ʨʠʩ. 4 ʢʨʘʩʥʳʤ). ɸ ʧʦʩʢʦʣʴʢʫ 

ʧʣʦʩʢʦʩʪʴ ʢʦʣʴʮʝʚʳʭ ʪʦʢʦʚ ʚ ʥʦʚʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʤʦʞʝʪ ʥʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ɿʝʤʣʠ, ʪʦ ʵʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ (ʠ ʥʘ ʨʠʩ. 4 ʚʠʜʥʦ) ʥʝʦʜʠʥʘʢʦʚʦʩʪʴ 

ʩʤʝʱʝʥʠʷ ʖʞʥʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʳ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʦʞʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ʷʚʣʷʝʪʩʷ ʫʢʘʟʘʪʝʣʝʤ, ʥʘʩʢʦʣʴʢʦ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʟʘʛʨʫʞʝʥʘ ʢʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʚʝʣʠʯʠʥʘ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ 

ʩʤʝʱʝʥʠʝʤ ʖʞʥʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʧʦʣʶʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʣʶʩʦʚ ʧʦʢʘʟʳʚʘʝʪ 

ʩʪʝʧʝʥʴ ʥʝʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʢʦʣʴʮʝʚʳʭ ʪʦʢʦʚ ʚ ʤʘʥʪʠʠ, ʩʦʟʜʘʶʱʠʭ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ. 

 

ɼʦ ʢʘʢʠʭ ʧʦʨ ʧʨʦʠʩʭʦʜʠʪ ʢʦʤʧʝʥʩʘʮʠʷ 

 

ʇʦʥʷʪʥʦ, ʯʪʦ ʙʝʩʢʦʥʝʯʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʡʩʪʚʠʷ ʦʪʢʣʦʥʷʶʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʟʝʤʥʫʶ 

ʦʩʴ ʧʫʪʸʤ ʩʤʝʱʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʣʦʞʝʥʠʷ ʷʜʨʘ, ʧʨʠ ʚʩʸ ʙʦʣʴʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʚʝʣʠʯʠʥʳ 

ʵʪʦʛʦ ʤʦʤʝʥʪʘ, ʙʳʪʴ ʥʝ ʤʦʞʝʪ (ʨʠʩ. 5). ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʵʪʠʤ ʤʦʤʝʥʪʦʤ ʦʧʨʝʜʝʣʸʥʥʦʡ 

ʚʝʣʠʯʠʥʳ ð ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ð ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦʝ 

ʦʧʨʦʢʠʜʳʚʘʥʠʝ ʟʝʤʥʦʡ ʦʩʠ, ʪʦ ʝʩʪʴ ʧʨʦʚʦʨʦʪ ʝʸ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʛʦʣ ʜʦ 

ʩʣʝʜʫʶʱʝʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʧʝʨʝʢʣʶʯʝʥʠʝ). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʪʦʯʝʯʥʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʢʦʪʦʨʘʷ ʚ ʨʝʘʣʴʥʦʩʪʠ 

ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʪʦʣʴʢʦ ʦʪ ʦʜʥʦʛʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʣʘʥʝʪʘʨʥʦʛʦ ʬʘʢʪʦʨʘ 

ð ʟʘ ʩʯʸʪ ʧʦʩʪʦʷʥʥʦ ʠ ʥʝʠʟʙʝʞʥʦ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ 

ʛʘʟʘ ʠ ʟʘʢʘʯʢʠ ʚ ʦʩʚʦʙʦʜʠʚʰʠʝʩʷ ʧʦʣʦʩʪʠ ʚʦʜʳ, ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ 

ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʝʜʠʥʦʚʨʝʤʝʥʥʦʤʫ ʤʛʥʦʚʝʥʥʦʤʫ 

ʩʤʝʱʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʩʠ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ. ɺʝʣʠʯʠʥʫ ʵʪʦʛʦ ʫʛʣʘ, ʢʘʢ 

ʠ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʟʘʛʨʫʟʢʠ ʟʝʤʥʦʡ ʢʦʨʳ, 

ʤʦʞʥʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʮʝʥʦʯʥʦ ʨʘʩʩʯʠʪʘʪʴ ʠ ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ [10]. 
 

ɺʳʚʦʜʳ 

 

¶ ʉʤʝʱʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ð ʧʨʝʜʚʝʩʪʥʠʢ ʩʤʝʱʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʩʠ, ʢʦʪʦʨʦʝ 

ʝʱʸ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʧʦʢʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩ ʧʦ ʢʦʨʝ ʥʝ ʧʨʝʚʳʩʠʣʘ 

ʢʨʠʪʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ʢʦʤʧʝʥʩʠʨʫʝʤʦʩʪʠ ʝʸ ʩʤʝʱʝʥʠʝʤ ʷʜʨʘ. 

¶ ʄʛʥʦʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʶʩʘ ʷʚʣʷʝʪʩʷ ʫʢʘʟʘʪʝʣʝʤ ʥʘʩʢʦʣʴʢʦ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʟʘʛʨʫʞʝʥʘ ʢʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

¶ ɺʢʣʘʜ ʚ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʢʦʨʳ ʧʦ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʝʪ 
ʚʥʦʩʠʪʴ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʘ. ʉ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʨʦʠʟʚʦʜʷʪ 

ʟʘʢʘʯʢʫ ʚʦʜʳ, ʧʨʠʯʸʤ ʚ ʦʙʲʸʤʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʭ ʦʙʲʸʤʳ ʠʟʚʣʝʯʸʥʥʳʭ 

ʥʝʬʪʝ-, ʛʘʟʦʧʨʦʜʫʢʪʦʚ (ʜʦ 7 ʨʘʟ), ʠ ʩ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʘ, ʘ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ð ʥʝ ʤʝʥʴʰʝ ʧʦʣʫʚʝʢʘ, ʠ, 

ʥʘʢʦʥʝʮ, ʩ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʨʘʜʠʫʩʘ ɿʝʤʣʠ, ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʧʨʦʢʠʜʳʚʘʶʱʠʝ 

ʤʦʤʝʥʪʳ. ʕʪʠ ʤʦʤʝʥʪʳ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʩʤʝʱʝʥʠʝʤ ʷʜʨʘ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʧʝʨʝʤʝʱʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ. 

¶ ʅʝʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʩʤʝʱʝʥʠʷ ʉʝʚʝʨʥʦʛʦ ʠ ʖʞʥʦʛʦ ʧʦʣʶʩʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʦʪʢʣʦʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʢʦʣʴʮʝʚʳʭ ʪʦʢʦʚ ʦʪ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʩʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʧʣʦʩʢʦʩʪʠ ʢʦʣʴʮʝʚʳʭ ʪʦʢʦʚ, ʥʘʟʳʚʘʝʤʘʷ 

ʤʘʛʥʠʪʥʦʡ ʦʩʴʶ, ʥʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʮʝʥʪʨ ɿʝʤʣʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʝʨʝʭʦʜʦʤ ʚ ʥʦʚʦʝ 

ʩʪʘʮʠʦʥʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ, ʚʳʟʚʘʥʥʦʝ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʘʩʩ ʥʘ ʢʦʨʝ. 
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¶ ʂʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʟʝʤʥʦʡ ʦʩʠ ʟʘ ʩʯʸʪ ʚʥʫʪʨʝʥʥʝʛʦ 
ʨʝʘʢʪʠʚʥʦʛʦ ʩʤʝʱʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʷʜʨʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʢʦʥʝʯʥʳʤ. ʉʫʱʝʩʪʚʫʝʪ 

ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʟʘʛʨʫʟʢʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʢʦʪʦʨʦʝ 

ʤʦʞʥʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʪʴ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʦʡʜʸʪ ʨʝʟʢʠʡ 

ʧʦʚʦʨʦʪ ʟʝʤʥʦʡ ʦʩʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ. 

¶ ɼʨʫʛʦʡ ʬʘʢʪʦʨ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʫʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ð 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʨʫʧʥʳʭ ʤʝʛʘʧʦʣʠʩʦʚ. 

ʅʘʧʨʠʤʝʨ, ʤʘʩʩʘ ʟʜʘʥʠʡ ʄʦʩʢʚʳ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 3Ŀ1011 ʢʛ [11]. 

ʇʨʠ ʫʯʸʪʝ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʢʨʫʧʥʳʝ ʤʝʛʘʧʦʣʠʩʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʉʝʚʝʨʥʦʤ 

ʧʦʣʫʰʘʨʠʠ. 
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The results of analyzes of possible causes of the magnetic poles of the Earth displacement and dynamics of this process 

is reported. On the one hand, this phenomenon is considered as a natural physical mechanism of interaction of the 

rotational motion of the Earth with its specific structure, on the other hand, the anthropogenic factors effecting on the 

magnetic poles displacement. The magnetic pole position is pointer of unevenly loaded relative to the entire surface of 

the crust. Contribution to the uneven distribution on its crust surface can make oil and gas production. 
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The paper considers physical effects, produced by a spinning electromagnetic field. Unlike a traveling wave, all its 

energy remains in a localized volume, what relates such the system to a mechanical gyroscope. Like the classical 

gyroscope, the electromagnetic spinning, manifested as a Field Gyroscope (FG), produces a torque in a case of the non-

stationary spinning.  However, the electromagnetic base of the spinning brings new features, which the mechanical 

gyroscope does not have. The phenomena of the Filed Gyroscope allow explanation of dangerous atmospheric 

processes and anomalies of Geo-Pathogenic Zones as well as the possibility of a new type of the propeller.     

 

1. Introduction 

 

The conception of the Field Gyroscope, (further-FG), was developed by the author as a 

transfer of ideas and results of mechanical gyroscopic experiments of N.A. Kozyrev [1, 2] and other 

researchers [3-5] into the Field Domain [6-9]. 

Rotation of electric vector in the elliptically polarized electromagnetic wave is well known.  

However, unlike the elliptically polarized wave, FG does not transfer the energy. Its Umov-

Pointing vector equals zero. Energy remains accumulated inside the geometric sizes of FG. The 

localized energy has an equivalent mass, angular momentum and other attributes of a real 

gyroscope.  

The spinning vector E is developed by 2 orthogonal parent vectors E1 and E2, shifted in a 

phase. 

 

( )tEE 1011 sinw
CC
=  and  ( )jw += tEE 2022 sin

CC
    (1). 

 

The resulting vector Es is a function of time and has a value  

 

() 2

2

2

1 EEtEs +=                  (2). 

 

The angle a of a radius-vector is a time-varying value according to 

 

1

2arctan
E

E
=a    (3). 

 

In the simplest case, w1=w2, then the end of Es depicts an ellipse, if E01 and E02 are not 

equal, the most common case, or a circle, if they are equal. 

Non-stationary spinning of FG is of special interest, because it can produce a real physical 

torque, yet it develops a unique case of mass-variation spinning. 

FG origins as a result of superposition of two orthogonal fields shifted in phase. 

This situation is pretty frequently occurs in Nature.  Because of developed physical 

consequences, studying artificial and natural FG is a matter of importance.  

FG is a spinning reference frame, producing additional accelerations as for the associated 

objects, having velocity v inside FG of a radius r. 
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[ ] [ ][ ]rvas

CCCCCC
www +=2    (4). 

 

The mechanic manifestation of the first related force is known as a Coriolis force.  

However, the degree of this association is a special question. For instance, itôs related to 

passing a laser beam through FG.   

If the beam is associated in some degree k ( 0< k<1) with FG, this can result in deflection of 

the beam. In this case v=kc and the acceleration can be considerable. 

The earlier experiments of [10, 11] showed that FG interacts with photons.  

In the majority of the cases, the spinning of FG is non-stationary. 

Non-stationary spinning FG, having time-varying angular momentum L produces the torque 

M, 

 

[ ]FrM
dt

Ld CCC
C

==  (5). 

 

The non-stationary spinning develops mechanical forces which can rotate even relatively 

massive objects, placed inside FG.  

This force also will result in specific deflection of the light beam   

Fig.1 shows the possible experiment of propagating the laser beam inside the non-stationary 

FG. However, in this planned experiment, the beam is propagating along the long axis, which does 

not correspond to conditions (4) and (5) in the best way. According to (1) and (2), the beam has to 

be directed normally to the FG axis to some effect. However, itôs not clear yet about special effects 

along the major axis of FG.    

 

 

 

 
Fig.1. Generating non-stationary FG and one of the possible interference experiments to reveal Space-Time 

distortions inside FG. 
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Fig.2 shows the possible outcome of propagation of the beam of light inside the non-

stationary FG, normally to its axis. The developed torque F*r, according to (5) can deflect the 

beam.   

 
Fig.2. The possible outcome of propagation of the beam of light inside the non-stationary FG, normally to its 

axis. The developed torque M= F*r, according to (5), can deflect the beam. 

 

2. Parameters of FG 

 

For FG, its mass can be calculated from energy of the field inside its geometrical limits.  

 

2c

W
m=   (6). 

 

Total energy W of FG, having diameter D at the angular speed w,  is a sum of potential and 

kinetic energy, associated with the momentum of inertia I. 

 

Taking into consideration that the moment of inertia of a cylindricalïlike FG, having 

diameter D is  
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And the kinetic energy of spinning is 
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We can write down 
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From here, the total energy of FG is 
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From here, the mass of FG is 
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It has some common features with Lorentzôs transformation for the relativistic mass for a 

linear motion: 
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Generally, for FG, the angular momentum is a function of two time-dependable variables,  
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So far we supposed the driving field Es as a constant. In this case, dL/dt=0. 

However, the non-stationary is a more natural condition for FG.  

If Es is a time-varying value, so does its mass m, then 
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We get a time-varying torque. Its value theoretically tends to infinity at some critical 

frequencies and changes the sign in vicinity of them. 

 

3. Non-Linear Phenomena of FG: Mass ñResonanceò. Antigravity? Gravity Waves 

 

It follows from above that there is a critical point of the frequency of spinning where these 

functions tend to infinity, experience a rupture and then became negative.  

The resonance-like phenomenon exists in vicinity of specific frequencies of spinning. 

At this point, FG will consume abnormal amount of energy, the feeding generator will be 

overload and the effect will not reach its theoretical level.    

The ñresonanceò frequency depends on the diameter of FG. Fig.3 shows this supposed 

phenomenon for FG having 400 V/m at 1m diameter and 1 m
3
 volume.  
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Fig.3. Dependence of mass of FG on its angular frequency for E= 400V/m at 1 m diameter and 1 m

3
 volume. 

 

The resonance-like phenomenon exists in vicinity of specific frequencies of spinning. 

The ñresonanceò frequency depends on diameter of FG. Fig.3 shows this supposed 

phenomenon of the mass for FG having 400 V/m at 1 m diameter.  

Reality of the negative mass has to be studied in the experiments. 

 

As it follows from (11), the ñresonantò frequency is 

 

srad
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c
r /83.2=w  (15). 

 

Fig. 4 shows this dependence.  

 
Fig.4. ñMass Resonanceò frequency vs. diameter of FG. 

 

Fig.5 shows the variation of the FG-developed torque in vicinity of the ñresonantò frequency 

for 400 V/m, D=1 m and 1 m
3
 volume.  
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Fig.5. Dependence of the torque of FG on its angular frequency for E=400V/m at 1 m diameter and 1m^3 

volume, if dw/dt=0. 

 

According to (11), the mass of the non-stationary FG is a time-varying value yet it can reach 

considerable values to generate the gravity waves. 

 

4. The Experiment 

 

The experiment had to show that FG really develops the torque. 

The experimental installation, that was used earlier to show interaction of FG with gamma-

photons [10, 11], was employed in that mechanical experiment. The 14 g disks were suspended 

inside the double quadrupole spinner, Fig.6. The spinner developed opposite directed FG at 400 

V/m at 3MHz, specially modulated to increase the torque.  

 

 
Fig.6. Two quadrupole spinners, generating opposite modulated spinning electric fields 400V/m @3MHz, 

according to Fig.1, having the disks placed in the originated FG. During the experiment, the disks turned for as 

much as 10 degrees. 

 

The quadrupole spinners were driven with the modulated voltage shown in Fig.7. This 

actually is an image of the trajectory, depicted by the end of the spinning vector Es. 
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Fig.7. The actual trajectory, depicted by the end of the spinning vector Es. 

 

The generated torque is being compensated by an opposite momentum of the twisted 

filament having a torsion constant k. This results in rotation of the disks for the angle q. 
Now we can show that  
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During the experiment, the disks rotated for as order of 10 degrees. Such a considerable 

rotation was possible due to presence of high level derivatives, seen in Fig.6 at the upper portion. 

More detailed analysis of the experiment will be done in the next publication.   

 

5. Quantum Aspects of FG 

 

At low mass, like 1.0e-20kg, FG can be considered as a quantum object. 

There is a point of view that FG-related Torsion Fields are bosons, having an integer spin, 

according to the quantum statistics. 

 

Then 
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This allows calculating the number of FG-bosons. 

 

Because the energy of FG increases along with frequency, the higher energies can 

correspond to higher energy photons. Therefore, we can assume that FG generates virtual particles, 

in particular ï the photons, which are bosons like the quanta of FG. 

 

()
()

nhv

c

D

dVtE

tW V

s

=

ö
÷

õ
æ
ç

å
-

=
ñ

2

2

0

2
2

w

ee

  (18). 

 



 122 

However, at the critical resonant frequencies, the mass and angular momentum experience 

drastic increase and FG cannot be considered anymore as the quantum object.  

 

6. FG and GPZ 

 

The author repeatedly raised the question about originating FG over GPZ. The detailed 

analysis was done in [6, 9, 12]. 

As the set of formulas above shows, there are possible strong non-linear phenomena in FG-

generating GPZ. 

The negative mass and the time varying mass can develop distortion of Space-Time metrics 

with the following consequences.  

In particular, speculations about anti-gravity phenomena in GPZ now can get a base.  

The set of formulas above shows that the beam of light inside FG can experience deflection. 

This question was raised by the author in 2005. But FG presents in majority of GPZ.   At least two 

group of experimenters reported later that they observed either attenuation of the signal from laser 

beam-receiving photo-detector or its deflection [13, 14]. On the other hand, the observed reduction 

of the signal could be caused by the deflection of the beam from the active area of the detector. 

 

7. FG and Atmospheric Phenomena 

 

The dangerous atmospheric phenomena like twisters, hurricanes and tornados can be 

explained on a base of this developed conception. 

There are a lot of atmospheric FG, produced by lightings and even permanently existing 

Earthôs electromagnetic fields, generated in Van Allen belt an then  supported by the Earthôs ï

ionosphere  resonator [6]. Electric field in clouds can reach as much as 3.0E+6 V/m before the 

electric breakdown at a volume of tens of millions cubical meters. These fields have all the 

conditions for developing FG. Needless to say, that this FG can produce a heavy torque, which will 

be able to rotate many-tons mass of the clouds and air.  

If so, this gives a hint how to fight these unwanted processes. The opposite spinning 

artificial FG can be developed to compensate the natural one. 

Letôs calculate the resonant frequency according to (15) for FG, having D=1.0E+4 m in 

clouds. It equals 8.5e+3 Hz. The atmosphere is reach with these frequencies, supported by the 

Earth-ionosphere resonator [6]. 

 Now we can calculate the torque. At the lighting discharge the field can be E=1.0E+6 V/m.   

If our FG has a height of 1.0e+3 m, the total volume equals 7.85e+10 m^3. The total energy 

of this FG is as much as 1.0e+12 J. The mass of this FG is 1.0e-5kg. According to (14), the torque 

at 8kHz is 0.7 N*m. Even this is enough to start rotation of masses of water vapors and air.  As the 

frequency approaches the resonant one at 8.5E+3 Hz, the torque theoretically tends to infinity. After 

8.5e+3 Hz, the frequency domain of negative mass and anomalous phenomena begins.   

FG could also explain the phenomenon of year 1970, when a small plane flew through the 

giant bagel-like rotating cloud and was cast through Space and Time getting the destination in 

Florida for shorter time and with less consumed fuel. 

 

8. FGïPropellers 

 

Direct employing considerable torque of FG in vicinity of the ñresonantò frequency 

develops the pair of forces rather than a net force, 

However, the net force can be developed basing on acceleration of the moving particle 

inside the spinning reference frame. For this purpose the interaction of the particles with FG has to 

be partial. 

Interaction of FG with quantum objects had been proved experimentally. It means that the 

quantum objects became partial participants of the spinning reference frame. This interaction has a 

spin-to-spin nature. For origination of [ ]v
CC
w2  acceleration, every particle has to participate in 
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rotation.  For interaction between FG and particles this is furnished by spins. In this case, FG 

Propeller can be offered. The Coriolis force can work here, Fig.7. 

 

 
Fig.8. Conception of FG-Propeller. The outer quantum particles moves through FG, participating in the 

spinning reference frame due to spin-to-spin interaction. The particles experience action of the Coriolis force. 

The force of reaction  moves FG source. 

 

9. Conclusion 

 

1. Field Gyroscope, FG, is a real object, having a physical mass. 

2. Its interaction with quantum particles, crossing it, can result in origination of a force of 

reaction, if the particles are associated with FG only partially.  

3. Non-stationary spinning FG develops a mechanical torque. 

4. The existence of the torque was proved experimentally. 

5. There are quasi-resonant frequencies of spinning, at which its mass rapidly tends to infinity 

and then becomes negative as the frequency increases.  

6. Non-stationary FG develops the varying mass, which can be considerable at critical 

frequencies to develop gravitational waves.  

7. There is a logic base to assume that FG can produce virtual particles, including photons.  

8.  FG can cause anomaly phenomena in the atmosphere where it generates the torque enough 

to rotate considerable masses of vapors and air. 

9. One of the anomaly FG-phenomena in the atmosphere is generation of the negative mass 

which can distort Space-Time metrics.    
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Experiments on Crookes radiometer, conducted by N.P. Myshkin and his contemporaries revealed a manifestation of 

some twisting forces, acting on the blades of the instrument beside the classic light pressure. These forces act even with 

no visible sources of the electromagnetic radiation. These phenomena can be explained with the model of the Field 

Gyroscope, (FG), proposed earlier by the author of this publication. The related phenomena of anomaly dependence of 

the rotation of the blades versus the pressure inside the instrument and rotation of the free cathode of X-ray tube as the 

current passes (Nipherôs Effect) are considered in the context of spin-relay mechanism between molecules and 

conservation of the angular momentum. 

 

Back in early XX Century, N. P. Myskin, Russian physicist, noted that blades of Crookes 

radiometer, Fig.1, rotate even without visible sources of a light [1].  Studying this phenomenon, he 

conducted series of experiments with a mobile body, which could turn around the vertical axis of 

suspension. He raised a question about some ponderomotive forced acting there [2, 3]. Then, he 

came to conclusion that a mobile, around the vertical axis, body, exposed to a radiant energy, 

distributed in the atmospheric air, experiences an action of a pair of forces, which tends to rotate it 

counterclockwise. He stressed that this specific force was external with respect to internal forces 

inside Crooks radiometer. Unlike this specific force, the classical Crookes experiment demonstrated 

rotation of the blades of the radiometer clockwise or counterclockwise, depending on the sign of 

difference of temperatures between the wings and the source of the radiant energy. He raised a 

question about some ponderomotive forced acting there [2, 3]. 

The direction of the flux of energy with respect to the object defines the direction of its 

rotation.   

Myshkin proved then that this phenomenon was not caused by a convection of the air [2].  

 
Fig.1. Crookes radiometer. 

 

Basing on his observations, he writes:   

ñAmazing simplicity and the strong law in manifestations of the phenomena in all the series 

of conducted experiments involuntarily lead to a thought that, in the emptiness of the Crookes tube, 

the process of radiation is accompanied with origination of such a pair of forces for the irradiating 

body, which tends to rotate it counterclockwise, while the process of light absorption is 

accompanied with a clockwise rotation of the body.ò (Translated by MK). 

He used short wavelength electromagnetic waves, X-rays and the radiation of the radioactive 

decay as the sources of the radiant energy.  



 126 

Myshkin cites observations of other researchers stating that behavior of Crookes radiometer 

depends on the degree of lightness of air. Initial lightening the air inside the tube increased a speed 

of the rotating blades. However, the further lightening air retards the rotation, finally it comes to a 

stop and then begins to rotate in opposite direction.      

The author of this publication believes that N.P. Myskin and other researchers observed a 

manifestation of the Fired Gyroscope, FG, described earlier [4-9]. The Crookes radiometer works 

as a detector of spinning fields, which actually are FG.  

FG is a localized spinning electromagnetic field. Unlike an elliptical polarized 

electromagnetic wave, it does not propagate in the space. Its Umov-Pointing vector equals zero. Its 

equivalent mass spins and has an angular momentum L. At the condition of non-stationary 

spinning, FG produces a torque -   the turning pair of forces F [10]. 

The value of the torque is  
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Here, parameters of FG: w ïangular speed, D-diameter, Es-spinning vector, V-volume. 

Two orthogonal electric vectors, having same frequency, but shifted in a phase, is a major 

condition for origination of FG. This condition is pretty frequently meets in Nature [5]. 

As we see, at some critical parameters, when   Dw=2.83c, behavior of the FG becomes 

strongly non-linear, yet accompanied by transferring the mass through infinity to its negative value 

as the Dw  increases. At the same point, the torque experiences a similar abnormal non-linear 

transformation. 

Value Dw is a double speed v of the spinning electric vector of FG. Same criteria can be 

shown as cv 2= . Condition of v>c is prohibited for the group velocity rather than the phase one.   

The experiment on rotation of the discs for 10-15 degrees inside the electric spinner, 

developing the non-stationary spinning at 3 MHz and 400V/m was discussed in [9], Fig.2.  

 

 
Fig.2. Quadrupole electric spinners, developing the non-stationary spinning the field which could turn 14 gr 

disks for 10 degrees. 

 

As any gyroscope, FG has inertia. This property was experimentally proved in experiment 

shown in the video [10]. 

The space around us is filled with localized natural FG, having various directions of the 

angular momentum [5].  

In a case of a wide spectrum, the total angular momentum is a vector sum of all the 

components.  

Then, in a wide band up to the maximal frequency wmax,  
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The higher frequencies make a major contribution in the torque.  

 

The Ambient Spectrum for Driving FG 

 

The Earthôs environment has a base for originating FG. The limited portion of the Earthôs 

spectrum is shown in Fig.3. The spectrum is driven by Van Allen belt, sending electromagnetic 

waves into the Earth-_Ionosphere cavity resonator. We see the Earth-ionosphere resonant 

maximums at 6, 12 and 18 kHz. The yellow curve shows the same spectrum under influence of 

turbulent waters, contributing into the low-frequency portion of the Spectrum. There actually were 

no industrial components of the spectrum at Myskinôs times. Here ïitôs 60 (50 in Europe) Hz and its 

harmonics.  Theoretically, the maximal frequency of (2) tends to infinity, involving the optical 

band.  

 
Fig.3. Partial spectrum of the Earth. The spectrum includes industrial frequencies of 60 (50) Hz and their 

harmonics, which did not exist at Myskinôs times. The full spectrum of Earth is much wider, basing on the 

frequencies supported by Earth-Ionosphere resonator. 

 

For w= 1.0e+8rad/s and E=1V/m, D=0.1m (the dimension of Crookes radiometer) the torque 

is as order of 1.0e-16 N*m according to (1). Taking into consideration (1) and (2) at angular 

frequencies in the wide band, up to optical frequencies, the total torque can be pretty considerable.   

The Earth-Ionosphere resonator supports a wide band of frequencies for that. The cavity resonator, 

having the distance d between its walls can support a number N of waves l and their frequencies w  
if  

 

lNd=2 ,  
d

Ncp
w= ,      }{ ,...3,2,1ÍN     (3). 

 

 At average d=60 km, the distance between the ground and the floor of the Ionosphere, the 

number of short waves frequencies w can count millions. Each of the w 
represents the elemental FG in (2).   

In addition, taking into consideration that there is a lighting discharge (150000A) on Earth 

every second, the powerful driver for FG really exists.  

Field Gyroscopes exist around us as a manifestation of Geo-Pathogenic Zones and other 

sources.  

 

Spin-Related Component in Experiments on a Body, Moving in a Flux the Radiant Energy 
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Myshkin cites observations of other researchers stating that behavior of Crooks radiometer 

depends on the degree of lightness of air.  

ñThen Crookes noted the peculiarity in the phenomenon in that the increase of a rate of the 

rotation takes a place, up to a certain level, then a continuous decreasing this rapidity up to a full 

cease of the rotation occurs, after what the rotations origin again, but in opposite direction.ò 

(Translated by MK). 

On the other hand, he discusses the Nipherôs experiment on a free X-ray cathode, which 

experiences a rotation as the current passes through the tube.  

Both these phenomena can be united under the same principle. This is a manifestation of the 

spins of particles. There is a spin-relay mechanism in the radiometer with a gas inside. Rotation is 

being translated from a molecule to a molecule, and finally- to the rotating blades, due to the relay 

mechanism.  Non-monotonic behavior of the rotation in the Crooke tube as the pressure decreases 

consists of 3 phases. 

1- removal gas molecules from the tube first relives the rotation due to lesser the friction;  

2- then, when the number of the molecules gets less, the relay transmission of the spinning can not 

work properly and then spin-driven rotation retards. 

3- the reversed rotation, as the number of the molecules keeps decreasing can be caused by FG, 

which originated as a result of a counter-spinning according to Le Chatelier-Brawn Principle. 

The molecules have gone, but apposite FG remains and spins the blades in its direction of the 

spinning, which is opposite to left molecules.  

The phenomenon of remaining spinning FG was observed by the author of this publication 

back in 2006 [10]   

In the case of the free rotating X-ray tube cathode, observed by Nipher, the explanation 

looks pretty simple today. 

The initial total angular momentum of the cathode was zero. As the electrons leave the 

cathode, they take away a portion of the angular momentum with the spins of numerous electrons. 

According to the Conservation of the angular momentum of the Cathode-Electrons System, the 

cathode gains an opposite (to spins of the electrons) rotation.   

This looks like the origination of a circulation around a moving airplane wing. The vortexes 

at its back edge leave the wing, carrying over the angular momentum and stimulating the 

origination of the opposite angular momentum to keep the initial zero balance of that.   

 

Origination of FG in a Flux of Electromagnetic Energy 

 

In 1998, A.V. Bobrov, Russian scientist, discovered a non-electromagnetic component in a 

laser and light-emitting diodes radiation [11].  

In [12] the author of this publication proposed a model of origination of the localized 

spinning fields, actually the local FG, in a flow of electromagnetic energy, basing on Huygens ï 

Fresnel Principle.  

The basic conception of this model is that during the interference of the secondary waves, 

there are conditions when their vectors are shifted for 90 degrees in a phase and located normally. 

These are conditions of origination of localized FGs, represented by the spinning vector E3, Fig.4.  

Fluctuations of the Vacuum also advance this process, provoking the needed phase shift.  

The parent vectors E1 and E2 (which are components of the vector E of polarization) gain a 

phase shift if there is anisotropy along E2, which can be furnished by fluctuations of the Physical 

Vacuum or other conditions. If the phase shift between the parent vectors remains invariable for 

some time in a localized volume, a stable yet localized spinning vector origins. 

So, the Huygens ï Fresnel Principle contains conditions for originating FGs. The process of 

origination of FG in electromagnetic waves is inevitable. In turn, FG develops non-electromagnetic 

Torsion Fields.  
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Fig.4. Origination of Spinning Vector E3 from two parent vectors E1 and E2 at the condition when one of them 

gains an additional phase shift by some reasons. Here, this vector gains the additional phase shift due to a local 

virtual anisotropy at vacuum Fluctuations. The original electromagnetic wave propagates normally to the plane 

of the drawing. Vector E3 spins in a plane of the drawing. 

 

Therefore, a light beam can form the FG which can contribute in rotation of blades of 

Crookes radiometer beside conventional pressure of the light.  

 

Conclusion 

 

1. Effect of rotation of blades of Crookes radiometer as well as a freeïhanging object in a flux 

of irradiating energy, attributed by N.P. Myshkin to some ponderomotive forces, can be 

explained due to existence of the Field Gyroscope.  

2. This phenomenon can work in addition to the conventional light pressure. 

3. Phenomena of seeming spontaneous rotation of the blades of the radiometer can be 

explained with regard to presence of the natural FG in location of the instrument. 

4. FG are driven with a spectrum of the electromagnetic field generated by Van Allen Belt and 

supported by the Earth-Ionosphere resonator at appropriate conditions of superposition of 

the fields. In particular, these conditions are met in Geo-Pathogenic Zones.   

5. The related phenomena of non-monotonic dependence of rotation of the blades of the 

radiometers on the pressure are explained on a base of relay mechanism of transmitting spin 

and conservation of the angular momentum, driving FG. 

6. The Nipherôs effect of spinning the free cathode of X-ray tube at current passage is 

explained on a base of the conservation of angular momentum as the emitted electrons carry 

over the spin. 

7. Mechanism of origination of FG in a light beam and other fluxes of electromagnetic energy 

are considered on a base combination of Huygensôs-Fresnelôs Principle and fluctuations of 

Vacuum. 
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ʜʘʚʣʝʥʠʷ. ʕʪʠ ʩʠʣʳ ʜʝʡʩʪʚʘʣʠ  ʜʘʞʝ ʚ ʦʪʩʫʪʩʪʚʠʠ ʚʠʜʠʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʕʪʠ 
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ʇʨʝʜʣʦʞʝʥ ʤʦʥʘʜʥʳʡ ʧʦʜʭʦʜ ʧʦ ʨʘʩʢʨʳʪʠʶ ʮʠʬʨ ʥʘʪʫʨʘʣʴʥʦʛʦ ʨʷʜʘ ʚ ʚʦʣʥʦʚʦʡ ʧʘʢʝʪ. ɼʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʪʘʢʦʛʦ ʚʦʣʥʦʚʦʛʦ ʧʘʢʝʪʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʣʝʧʝʩʪʢʦʚʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ.  

 

ʅʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʷ ʥʘ ʩʚʷʟʴ ʯʠʩʝʣ ʩ ʛʝʦʤʝʪʨʠʝʡ 

[1-3], ʥʦ ʧʦ ʢʘʢʦʡ-ʪʦ ʥʠʢʦʤʫ ʥʝ ʠʟʚʝʩʪʥʦʡ ʧʨʠʯʠʥʝ ʚʳʜʘʶʱʠʝʩʷ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʰʣʠ ʤʠʤʦ 

ʜʚʫʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʙʳʣʦ ʧʨʠʤʝʥʠʪʴ ʢ ʮʠʬʨʘʤ: ʧʨʠʥʮʠʧʘ 

ʩʣʦʞʝʥʠʷ ʮʠʬʨ ʧʦ ʩʚʦʝʤʫ ʤʦʜʫʣʶ (ʧʨʠʥʮʠʧʘ ʇʠʬʘʛʦʨʘ) ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʝʧʝʩʪʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʊʦʣʴʢʦ ʩʦʚʤʝʩʪʥʦ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʧʦʨʦʞʜʘʝʪ ʛʘʨʤʦʥʠʶ. 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʬʨʘʟʘ ʇʠʬʘʛʦʨʘ ï çʄʦʥʘʜʘ ï ʵʪʦ ʚʩʝè. ɽʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʤʦʥʘʜʥʘʷ 

ʧʨʦʛʨʘʤʤʘ, ʩʦʟʜʘʶʱʘʷ ʜʣʷ ʢʘʞʜʦʡ ʮʠʬʨʳ ʜʚʘ ʚʠʭʨʷ, ʚʨʘʱʘʶʱʠʝʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʟʜʘʝʪ ʚ, ʯʘʩʪʥʦʩʪʠ ʧʨʦʛʨʘʤʤʫ ʩʦʟʜʘʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʜʫʭʦʚʥʦʛʦ (ʪʦʯʥʝʝ, 

ʤʘʪʝʨʠʘʣʴʥʦ-ʜʫʭʦʚʥʦʛʦ) ʵʣʝʤʝʥʪʘ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʝʜʩʢʘʟʘʣʠ ɸʨʠʩʪʦʪʝʣʴ ʠ 

ʯʘʩʪʠʯʥʦ ʃʝʡʙʥʠʮ, ʘ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʪʦʣʢʦʚʘʥʠʠ ʠ ʇʈʆɻʈɸʄʄʋ ʊɺʆʈɽʅʀʗ 

ʄʀʈʆɿɼɸʅʀʗ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʞʠʚʳʤ ʩʫʱʝʩʪʚʦʤ, ʦʙʣʘʜʘʶʱʠʤ ɺʓʉʐʀʄ 

ʈɸɿʋʄʆʄ, ʨʘʙʦʪʘʶʱʠʤ ʚ ʨʝʞʠʤʝ ʢʚʘʥʪʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʦʪʜʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʢʦʪʦʨʦʛʦ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʨʝʞʠʤʝ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ, ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ʟʚʝʟʜʳ [4-5].  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ɺʝʣʠʢʦʤʫ ʇʠʬʘʛʦʨʫ ʜʣʷ ʘʥʘʣʠʟʘ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʧʝʨʚʳʭ ʜʝʚʷʪʠ ʮʠʬʨ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʨʷʜʘ ï 1,2,3,4,5,6,7,8,9. ʎʠʬʨʘ 10 ʝʤʫ ʫʞʝ ʢʘʟʘʣʦʩʴ ʣʠʰʥʝʡ ʠ ʦʥ, ʩʦʛʣʘʩʥʦ 

ʧʨʠʜʫʤʘʥʥʦʤʫ ʠʤ ʢʦʜʫ ʩʣʦʞʝʥʠʷ ʤʦʜʫʣʝʡ ʮʠʬʨ ʩʯʠʪʘʣ ʝʝ 10=1+0=1 ʝʜʠʥʠʮʝʡ, 12 ï ʪʨʦʡʢʦʡ, 

18 ï ʜʝʚʷʪʢʦʡ ʠ ʪ.ʜ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʇʠʬʘʛʦʨ, ʥʘʪʫʨʘʣʴʥʳʡ ʨʷʜ ʯʠʩʝʣ ʨʘʟʙʠʚʘʣ ʥʘ ʮʠʢʣʳ 

ʢʨʘʪʥʳʝ ʜʝʚʷʪʠ. ʇʠʬʘʛʦʨ ʩʯʠʪʘʣ, ʯʪʦ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ 

ʦʪ 1 ʜʦ 9. ʎʠʬʨʘ 9 ʫ ʇʠʬʘʛʦʨʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʥʘʠʙʦʣʝʝ ʜʫʭʦʚʥʦ ʨʘʟʚʠʪʦʤʫ ʯʝʣʦʚʝʢʫ. ʂʘʢ 

ʵʪʦ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ? ʇʦ ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʧʨʦʛʨʘʤʤʝ. ɼʦʧʫʩʪʠʤ, ʯʝʣʦʚʝʢ ʨʦʜʠʣʩʷ 13 ʦʢʪʷʙʨʷ 

1948 ʛʦʜʘ. ɹʨʘʣʘʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʮʠʬʨ 13.10.1948 ʠ ʩʢʣʘʜʳʚʘʣʘʩʴ: 

1+3+1+0+1+9+4+8=27. 27 ʪʘʢʞʝ ʩʢʣʘʜʳʚʘʣʦʩʴ ʠʟ 2+7, ʧʦʣʫʯʘʣʦʩʴ 9. ʏʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ 

ʧʦʣʫʯʘʣ ʮʠʬʨʫ 9, ʩʯʠʪʘʣʩʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʳʤ ʢ ʜʫʭʦʚʥʦʤʫ ʨʘʟʚʠʪʠʶ. 

ʇʨʠʤʝʤ ʢ ʩʚʝʜʝʥʠʶ ʵʟʦʪʝʨʠʯʝʩʢʠʡ ʚʟʛʣʷʜ ʇʠʬʘʛʦʨʘ ʥʘ ʮʠʬʨʳ ʥʘʪʫʨʘʣʴʥʦʛʦ ʨʷʜʘ ʠ 

ʧʦʧʳʪʘʝʤʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʝʢʦʝʛʦ ʩʤʳʩʣʘ, ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʥʠʭ, ʚ ʚʠʜʝ 

ʛʨʘʬʠʢʦʚ ʚ ʩʠʩʪʝʤʝ ʜʝʢʘʨʪʦʚʳʭ ʠ ʣʝʧʝʩʪʢʦʚʳʭ ʢʦʦʨʜʠʥʘʪ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʩʪʨʦʠʤ 

ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʤʘʪʨʠʮʫ ʩʦʩʪʦʷʥʠʷ ʩ ʥʘʯʘʣʦʤ ʚ ʚʠʜʝ ʪʦʯʢʠ ʚ ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ (ʮʠʬʨʘ 1). ɼʣʷ 

ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʩʦʩʪʦʷʥʠʷ ʟʘʧʦʣʥʷʝʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ 

ʧʦ ʥʠʞʝ ʧʨʠʚʝʜʝʥʥʦʡ ʬʦʨʤʫʣʝ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʤʝʪʦʜʦʣʦʛʠʶ ʇʠʬʘʛʦʨʘ: 

 

aij  = (i* j )Modm,  

 

ʛʜʝ i, j  = 1, 2, é, m; m - ʯʠʩʣʦ ʦʩʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʤʝʨʫ ʩʪʦʣʙʮʘ ʚ ʤʘʪʨʠʮʝ ʩʦʩʪʦʷʥʠʡ.  

ɺ ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʷʜ ʦʪ 1 ʜʦ 9. ʇʦʵʪʦʤʫ ʚʩʝ ʯʠʩʣʘ ʜʦʣʞʥʳ 

ʥʘʥʦʩʠʪʴʩʷ ʥʘ ʣʝʧʝʩʪʢʦʚʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʠʤʝʶʱʫʶ 9 ʦʩʝʡ. 

ʄʘʪʨʠʮʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ. ʅʘ ʥʝʤ ʎ ʦʟʥʘʯʘʝʪ ʮʠʢʣ, ʧʦʩʪʨʦʝʥʥʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʫʪʝʤ ʧʨʠʙʘʚʣʝʥʠʷ ʮʠʬʨʳ ʢ ʩʘʤʦʡ ʩʝʙʝ. ʇ - ʦʟʥʘʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʘ ʇʠʬʘʛʦʨʘ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʘʞʜʦʡ ʮʠʬʨʳ. ʏʠʩʣʘ ʦʪ 1 ʜʦ 9 ï ʦʜʥʦʟʥʘʯʥʳʝ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʇ-ʧʨʠʥʮʠʧ 

ʦʟʥʘʯʘʝʪ ʧʨʠʙʘʚʣʝʥʠʝ ʢ ʥʠʤ ʥʫʣʷ. ɼʚʫʟʥʘʯʥʳʝ ʯʠʩʣʘ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʜʚʝ ʩʦʩʪʘʚʥʳʝ ʮʠʬʨʳ. ɻ 

ï ʟʥʘʯʝʥʠʷ ʮʠʬʨ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʩʣʦʞʝʥʠʷ ʧʦ ʤʝʪʦʜʫ ʇʠʬʘʛʦʨʘ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʚ ʩʠʩʪʝʤʘʭ ʜʝʢʘʨʪʦʚʳʭ ʠ ʣʝʧʝʩʪʢʦʚʳʭ ʢʦʦʨʜʠʥʘʪ.  
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ʊʘʙʣʠʮʘ 1. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʮʠʬʨ ʦʪ 1 ʜʦ 9 

ʏʠʩʣʦ 1 ʏʠʩʣʦ 2 ʏʠʩʣʦ 3 ʏʠʩʣʦ 4 ʏʠʩʣʦ 5 

ʎ ʇ ɻ ʎ ʇ ɻ ʎ ʇ ɻ ʎ ʇ ɻ ʎ ʇ ɻ 

1 1+0 1 2 2+9 2 3 3+0 3 4 4+0 4 5 5+0 5 

2 2+0 2 4 4+0 4 6 6+0 6 8 8+0 8 10 1+0 1 

3 3+0 3 6 6+0 6 9 9+0 9 12 1+2 3 15 1+5 6 

4 4+0 4 8 8+0 8 12 1+2 3 16 1+6 7 20 2+0 2 

5 5+0 5 10 1+0 1 15 1+5 6 20 2+0 2 25 2+5 7 

6 6+0 6 12 1+2 3 18 1+8 9 24 2+4 6 30 3+0 3 

7 7+0 7 14 1+4 5 21 2+1 3 28 2+8 1 35 3+5 8 

8 8+0 8 16 1+6 7 24 2+4 6 32 3+2 5 40 4+0 4 

9 9+0 9 18 1+8 9 27 2+7 9 36 3+6 9 45 4+5 9 

10 1+0 1 20 2+0 2 30 3+0 3 40 4+0 4 50 5+0 5 

ʏʠʩʣʦ 6 ʏʠʩʣʦ 7 ʏʠʩʣʦ 8 ʏʠʩʣʦ 9  

ʎ ʇ ɻ ʎ ʇ ɻ ʎ ʇ ɻ ʎ ʇ ɻ    

6 6+0 6 7 7+0 7 8 8+0 8 9 9+0 9    

12 1+2 3 14 1+4 14 16 1+6 7 18 1+8 9    

18 1+8 9 21 2+1 3 24 2+4 6 27 2+7 9    

24 2+4 6 28 2+8 9 32 3+2 5 36 3+6 9    

30 3+0 3 35 3+5 8 40 4+0 4 45 4+5 9    

36 3+6 9 42 4+2 6 48 4+8 3 54 5+4 9    

42 4+2 6 49 4+9 4 56 5+6 2 63 6+3 9    

48 4+8 3 56 5+6 2 64 6+4 1 72 7+2 9    

54 5+4 9 63 6+3 9 72 7+2 9 81 8+1 9    

60 6+0 6 70 7+0 2 80 8+0 8 90 9+0 9    

 

ɻʨʘʬʠʢʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʟʥʘʯʝʥʠʷʤ ʮʠʬʨ ʚ ʛʨʘʬʝ ɻ ʚ ʩʠʩʪʝʤʝ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪ 

ʤʘʣʦʚʳʨʘʟʠʪʝʣʴʥʳ ʠ ʟʜʝʩʴ ʥʝ ʧʨʠʚʦʜʷʪʩʷ. ʅʦ ʧʦʩʪʨʦʝʥʥʳʝ ʚ ʩʠʩʪʝʤʝ ʣʝʧʝʩʪʢʦʚʳʭ 

ʢʦʦʨʜʠʥʘʪ, ʦʥʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʣʫʯʘʶʪʩʷ ʟʝʨʢʘʣʴʥʳʝ ʧʘʨʳ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 

ʩʦʩʪʦʠʪ ʠʟ ʣʝʚʦʚʨʘʱʘʪʝʣʴʥʦʡ ʠ ʧʨʘʚʦʚʨʘʱʘʪʝʣʴʥʦʡ ʬʠʛʫʨ. ʊʦ ʞʝ ʤʳ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ, 

ʨʘʟʙʠʚʘʷ ʮʠʬʨʫ 9 ʥʘ ʧʦʧʘʨʥʦ ʩʢʣʘʜʳʚʘʝʤʳʝ ʟʝʨʢʘʣʴʥʳʝ ʧʘʨʳ ʯʠʩʝʣ: 

   1+8=9   8+1=9 

   2+7=9   7+2=9 

   3+6=9   6+3=9 

    4+5=9   5+4=9 

   9+9=18  9+9=18 

 

ʏʠʩʣʦ 18 ʫ ʇʠʬʘʛʦʨʘ ʵʪʦ 1+8=9. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 9 ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʬʠʛʫʨ (ʥʝ 10, ʘ ʠʤʝʥʥʦ 9!). ʀʟ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 4 ʧʘʨʳ ʧʨʦʩʪʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. 

ʇʘʨʳ ʦʙʨʘʟʦʚʘʥʳ ʦʜʠʥʘʢʦʚʳʤʠ (ʥʦ ʩ ʧʦʟʠʮʠʠ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʠ ʧʦʥʷʪʠʷ ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ 

ʨʘʟʥʳʤʠ) ʬʠʛʫʨʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʨʘʱʝʥʠʷ [5-6]. 

ʇʦʩʣʝʜʥʶʶ ʧʘʨʫ ʦʙʨʘʟʫʶʪ ʦʜʠʥʘʢʦʚʳʝ ʬʠʛʫʨʳ ï ʜʝʚʷʪʠʛʨʘʥʥʠʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʪʨʫʜʥʦ 

ʚʳʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʪʠ ʧʘʨʳ ʚ ʚʠʜʝ ʟʝʨʢʘʣʴʥʳʭ 

ʠʣʠ ʠʟʦʤʝʨʥʳʭ ʬʠʛʫʨ. 
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1.  1+8ð9 

  

8+1ð9 

2.  2+7ð9 

  

7+2ð9 

3.  3+6ð9 

  

6+3ð9 

4.  4+5ð9 

  

5+4ð9 

5.  9+9ð9 

  

9+9ð9 

ʈʠʩ. 1. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʮʠʬʨʳ 9. 

 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩ ʧʦʟʠʮʠʡ ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ ʠ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ, ʥʝ ʙʳʚʘʝʪ ʜʚʫʭ 

ʦʜʠʥʘʢʦʚʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. ʀ ʵʪʦʪ, ʢʘʟʘʣʦʩʴ ʙʳ, ʯʠʩʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʚʳʚʦʜ 

ʛʣʫʙʦʢʦ ʬʠʣʦʩʦʬʠʯʝʥ ʠ ʝʛʦ ʥʫʞʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ ʧʨʠ ʘʥʘʣʠʟʝ ʧʦʩʣʝʜʫʶʱʝʛʦ çʨʘʩʱʝʧʣʝʥʠʷè 

ʢʘʞʜʦʡ ʮʠʬʨʳ ʥʘ ʥʘʙʦʨ ʣʝʚʦ ʠ ʧʨʘʚʦʚʨʘʱʘʪʝʣʴʥʳʭ (ʨʘʚʥʳʭ ʩ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʠ 

ʨʘʟʥʳʭ ʩ ʧʦʟʠʮʠʠ ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ ʠ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ) ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. 
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ʀʥʪʝʨʝʩʝʥ ʚʦʧʨʦʩ ï ʤʦʛ ʣʠ ʪʘʢʠʝ, ʚʨʦʜʝ ʙʳ ʧʨʦʩʪʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʧʦʣʫʯʠʪʴ 

ʩʘʤ ʇʠʬʘʛʦʨ? ɺʝʜʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʠʬʘʛʦʨʝʡʩʢʘʷ ʬʠʣʦʩʦʬʩʢʘʷ ʰʢʦʣʘ, ʧʦʣʴʟʫʶʱʘʷʩʷ 

ʤʦʥʘʜʦʡ, ʩʯʠʪʘʣʘ ʚʩʝ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʝʝ ʧʦʤʦʱʴʶ, ʵʟʦʪʝʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝ 

ʧʦʜʣʝʞʘʱʝʡ ʨʘʟʛʣʘʰʝʥʠʶ. ʂ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʠʬʘʛʦʨʝʡʮʳ ʥʝ ʩʣʫʯʘʡʥʦ ʜʦʧʫʩʢʘʣʠ ʪʦʣʴʢʦ 

ʜʫʭʦʚʥʦ ʨʘʟʚʠʪʳʭ ʣʶʜʝʡ.  

ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʇʠʬʘʛʦʨ ʪʘʢʠʭ ʬʠʛʫʨ ʧʦʩʪʨʦʠʪʴ ʥʝ ʤʦʛ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʪʘʢʦʛʦ 

ʫʪʚʝʨʞʜʝʥʠʷ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ʪʦʪ ʠʩʪʦʨʠʯʝʩʢʠʡ ʬʘʢʪ, ʯʪʦ ʩʦʟʜʘʪʝʣʴ ʧʝʨʚʦʡ, ʩʘʤʦʡ ʧʨʦʩʪʦʡ, 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ï ɼʝʢʘʨʪ (1596-1650) ʨʦʜʠʣʩʷ ʥʘ ʪʳʩʷʯʫ ʣʝʪ ʧʦʟʞʝ ʇʠʬʘʛʦʨʘ (570 ʛ. ʜʦ 

ʥ.ʵ. - 490 ʛ. ʜʦ ʥ. ʵ.), ʘ ʣʝʧʝʩʪʢʦʚʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʙʳʣʘ ʧʨʠʜʫʤʘʥʘ ʝʱʝ 

ʧʦʟʞʝ. 

ʏʫʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʥʘʙʦʨ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʠʬʨʝ 36. [7, 8]. ɺ 

ʧʦʩʪʨʦʝʥʥʦʡ ʠ ʦʧʠʩʘʥʥʦʡ ʚ [5] ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝ ʩʦʩʪʦʷʥʠʡ, ʦʧʠʩʘʥʳ ʚʩʝ 36 ʮʠʬʨ 

(ʚʠʨʪʫʘʣʴʥʦ ʧʦʣʫʯʝʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʚʳʤ 1024 ʮʠʬʨʘʤ). 

ʇʨʦʛʨʘʤʤʘ ʧʨʦʩʪʘ ʠ ʥʝ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʤʦʞʝʪ ʚʳʩʪʨʦʠʪʴ ʥʘʙʦʨ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ 

ʜʣʷ ʣʶʙʦʛʦ ʩʢʦʣʴ ʫʛʦʜʥʦ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʳʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʐʨʝʜʠʥʛʝʨʘ, ʧʦʨʦʞʜʘʶʱʝʛʦ ʤʝʨʪʚʦʛʦ ʠ ʞʠʚʦʛʦ ʢʦʪʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ ʨʦʞʜʘʝʪ 

ʜʣʷ ʢʘʞʜʦʡ ʮʠʬʨʳ ʮʝʣʳʡ ʥʘʙʦʨ ʣʝʚʦʚʨʘʱʘʪʝʣʴʥʳʭ ʠ ʧʨʘʚʦʚʨʘʱʘʪʝʣʴʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʬʠʛʫʨ. ʅʘʟʚʘʪʴ ʵʪʠ ʬʠʛʫʨʳ ʧʦ ʘʥʘʣʦʛʠʠ ʰʨʝʜʠʥʛʝʨʦʚʩʢʠʤʠ ʙʳʣʦ ʙʳ ʵʬʬʝʢʪʥʳʤ ʧʨʠʝʤʦʤ, 

ʭʦʪʷ ʐʨʝʜʠʥʛʝʨ ʙʳʣ ʬʠʟʠʢʦʤ ʠ ʮʠʬʨʘʤʠ ʦʩʦʙʝʥʥʦ ʥʝ ʫʚʣʝʢʘʣʩʷ.  

ɼʝʣʝʥʠʝ ʥʘ ʣʝʚʦʚʨʘʱʘʪʝʣʴʥʳʝ ʠ ʧʨʘʚʦʚʨʘʱʘʪʝʣʴʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʚʝʩʴʤʘ 

ʫʩʣʦʚʥʦ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʜʦʛʦʚʘʨʠʚʘʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʫʣʠʪʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʮʠʬʨʦʚʦʤʫ 

ʢʦʜʫ 1+8 ʠ ʦʙʨʘʱʝʥʥʘʷ ʩʚʦʠ ʚʳʭʦʜʦʤ ï ʩʨʝʟʦʤ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʚʨʘʱʝʥʠʷ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʠ ï ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʘ ʫʣʠʪʢʫ ʩ ʧʨʦʛʨʘʤʤʦʡ 8+1 ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʦʡ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʨʘʱʝʥʠʷ. 
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ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʦ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʤ ʚʦʟʙʫʞʜʝʥʠʠ ʧʦʣʝʤ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʢʨʫʛʣʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʮʠʣʠʥʜʨʘ, ʧʦʢʨʳʪʦʛʦ ʪʦʥʢʠʤ ʩʣʦʝʤ ʦʜʥʦʨʦʜʥʦʛʦ ʜʠʵʣʝʢʪʨʠʢʘ. ɺ ʨʘʤʢʘʭ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʙʱʝʥʠʶ ʤʝʪʦʜʘ ɿʦʤʤʝʨʬʝʣʴʜʘ, ʧʦʣʫʯʝʥ ʦʙʦʙʱʝʥʥʳʡ ʨʷʜ ɺʘʪʩʦʥʘ, ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʘʪ ʧʦʧʨʘʚʢʠ ʢ ʩʚʦʠʤ ʬʘʟʦʚʳʤ ʬʫʥʢʮʠʷʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʣʠʯʠʝʤ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʢʨʳʪʠʷ.  ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʘʣʦʤʫ ʩʤʝʱʝʥʠʶ ʛʨʘʥʠʮ ʪʝʥʝʚʦʡ ʦʙʣʘʩʪʠ. ʊʘʢʦʝ ʩʤʝʱʝʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʥʘʙʣʶʜʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʥʝ ʠʤʝʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʥʠʢʘʢʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠ  

ʠʩʧʦʣʴʟʫʷ ʧʨʦʩʪʝʡʰʠʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʣʘʟʝʨʥʘʷ ʫʢʘʟʢʘ. 

 

ʂʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʨʘʩʩʝʷʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʥʘ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʨʦʚʦʜʷʱʠʭ ʪʝʣʘʭ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʚʪʦʨʠʯʥʦʝ (ʨʘʩʩʝʷʥʥʦʝ) ʧʦʣʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ ɻʶʡʛʝʥʩʘ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʦʩʪʫʣʠʨʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ  

ʚʪʦʨʠʯʥʦʛʦ ʧʦʣʷ ʢʘʢ ʨʝʘʢʮʠʶ ʧʨʦʚʦʜʥʠʢʘ ʥʘ ʚʥʝʰʥʝʝ ʚʦʟʙʫʞʜʘʶʱʝʝ ʧʦʣʝ ʚ ʚʠʜʝ 

ʥʘʚʝʜʝʥʥʳʭ ʚ ʧʨʦʚʦʜʥʠʢʝ ʪʦʢʦʚ, ʠʟʣʫʯʘʶʱʠʭ ʚ ʩʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʪʘʢʦʝ ʚʪʦʨʠʯʥʦʝ 

ʧʦʣʝ, ʩʢʣʘʜʳʚʘʶʱʝʝʩʷ ʢʘʢ ʚʝʢʪʦʨʥʦʝ ʩ ʧʦʣʝʤ ʚʦʟʙʫʞʜʘʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʨʠ ʵʪʦʤ, ʚ ʩʣʫʯʘʝ 

ʠʜʝʘʣʴʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʚʥʫʪʨʠ ʧʨʦʚʦʜʥʠʢʘ ʧʦʣʝ ʦʪʩʫʪʩʪʚʫʝʪ. ɺʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ ʠʩʧʦʣʴʟʫʶʪ ʵʪʫ ʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. 

ʕʪʦ ʦʪʥʦʩʠʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢ ʪʦʤʫ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʦʤʫ ʯʠʩʣʫ ʟʘʜʘʯ, ʚ ʦʩʥʦʚʥʦʤ 

ʧʣʦʩʢʠʭ, ʛʜʝ ʨʘʙʦʪʘʝʪ ʤʝʪʦʜ ʨʘʟʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʪʝʦʨʠʠ 

ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʢʦʣʝʙʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʘʪʴ ʷʚʥʳʝ ʨʝʰʝʥʠʷ ʚ ʚʠʜʝ ʜʠʬʨʘʢʮʠʦʥʥʳʭ 

ʨʷʜʦʚ ʪʠʧʘ ʌʫʨʴʝ. ɸ ʪʘʢʞʝ ʢ ʜʨʫʛʠʤ ʟʘʜʘʯʘʤ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ, ʛʜʝ ʷʚʥʳʝ ʨʝʰʝʥʠʷ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʥʦ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʝʪʦʜʦʚ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʠʟʚʝʩʪʥʳʝ ʧʨʠʙʣʠʞʝʥʥʳʝ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʤʝʪʦʜ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʤʝʪʦʜ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʩʪʨʦʝʥʳ ʥʘ ʧʨʠʥʮʠʧʝ 

ɻʶʡʛʝʥʩʘ. 

ʆʜʥʘʢʦ ʜʘʚʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʦʪ ʧʨʠʥʮʠʧ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʠʤ ʣʠʰʴ ʚ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʢʦʛʜʘ ʜʣʠʥʘ ʚʦʣʥʳ ʧʦʣʷ ʩʨʘʚʥʠʤʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʨʘʟʤʝʨʘʤʠ ʧʨʝʧʷʪʩʪʚʠʷ. ɺ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʣʠʥʘ ʚʦʣʥʳ ʤʥʦʛʦ ʤʝʥʴʰʝ ʵʪʠʭ 

ʨʘʟʤʝʨʦʚ, ʪʘʢʠʝ ʤʦʜʝʣʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ, ʚʚʠʜʫ ʤʝʜʣʝʥʥʦʡ ʩʭʦʜʠʤʦʩʪʠ 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʢ ʪʦʯʥʦʤʫ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʤʝʥʷʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ. ʆʥʘ ʩʪʘʥʦʚʠʪʩʷ 

ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʡ, ʢʦʛʜʘ ʚʩʷ ʦʙʣʘʩʪʴ ʚʥʝ ʧʨʝʧʷʪʩʪʚʠʷ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʝʥʝʚʫʶ 

(ʥʝʦʩʚʝʱʝʥʥʫʶ) ʦʙʣʘʩʪʴ  ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʢ ʥʝʡ - ʦʩʚʝʱʝʥʥʫʶ ʠʩʪʦʯʥʠʢʘʤʠ. ɺ ʦʙʣʘʩʪʠ 

ʦʩʚʝʱʝʥʥʦʡ ʠʩʪʦʯʥʠʢʘʤʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʢ ʜʠʬʨʘʢʮʠʦʥʥʦʝ ʧʦʣʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʚʦʣʥ 

ʤʥʦʛʦʢʨʘʪʥʦ ʦʙʦʛʥʫʚʰʠʭ ʧʨʝʧʷʪʩʪʚʠʝ, ʪʘʢ ʠ ʛʝʦʤʝʪʨʦ-ʦʧʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʧʦʣʷ, ʨʘʩʩʝʷʥʥʘʷ 

ʛʨʘʥʠʮʝʡ ʧʨʝʧʷʪʩʪʚʠʷ ʧʦʜʦʙʥʦ ʧʦʪʦʢʫ ʜʠʩʢʨʝʪʥʳʭ ʥʦʩʠʪʝʣʝʡ ʧʦʣʷ (ʬʦʪʦʥʦʚ). ɺ ʪʝʥʝʚʦʡ ʞʝ 

ʦʙʣʘʩʪʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʚʦʣʥʘ.  

ɽʜʠʥʩʪʚʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴ, ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʶʱʝʡ ʜʘʥʥʳʡ ʢʨʫʛ ʷʚʣʝʥʠʡ 

ʚ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ, ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ɿʦʤʤʝʨʬʝʣʴʜʘ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʩʩʝʷʥʠʷ ʧʦʣʷ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʣʠ ʧʣʦʩʢʦʡ ʚʦʣʥʳ ʥʘ ʠʜʝʘʣʴʥʦ 

ʧʨʦʚʦʜʷʱʝʤ ʢʨʫʛʦʚʦʤ ʮʠʣʠʥʜʨʝ.  

 

I. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʚ ʪʝʥʝʚʦʡ ʦʙʣʘʩʪʠ 
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ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʣʦʩʢʘʷ ʢʨʘʝʚʘʷ ʟʘʜʘʯʘ ʦ ʚʦʟʙʫʞʜʝʥʠʠ ɽ ï 

ʧʦʣʷʨʠʟʦʚʘʥʥʳʤ ʧʦʣʝʤ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʢʨʫʛʦʚʦʛʦ ʠʜʝʘʣʴʥʦ ʧʨʦʚʦʜʷʱʝʛʦ ʮʠʣʠʥʜʨʘ, 

ʧʦʢʨʳʪʦʛʦ ʪʦʥʢʠʤ ʢʦʣʴʮʝʚʳʤ ʩʣʦʝʤ ʦʜʥʦʨʦʜʥʦʛʦ ʜʠʵʣʝʢʪʨʠʢʘ: 

( )ö
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õ
æ
ç

å +D j
j

,
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2 rk
r

u (r, j ; r0 , j0)   =  ( )( )00

1
jjdd -- rr

r
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ʛʜʝ ( )j,2 rk   =      
2 2

0 0 0

2

0
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k r R

a r R

we m
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= ðë
ì

à ¢í
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r R

r R

u
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µ

µ=
=

è ø
= =é ùê ú

 (1) 

3

2 )(
r

u
iku O r

r

µ

µ
-

å õ
æ ö
æ ö
ç ÷­¤

- = . (2) 

ɿʜʝʩʴ e  >  e0 ;  u  =  Ez ; ka >>  1; k(R - a) = kd << 1.   

ɿʘʜʘʯʘ ʜʦʧʫʩʢʘʝʪ ʷʚʥʦʝ ʨʝʰʝʥʠʝ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʣʦʷ (e = e0 )   

ʤʝʪʦʜʦʤ ɿʦʤʤʝʨʬʝʣʴʜʘ [1].  

ʈʝʰʝʥʠʝ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʧʨʠ ʵʪʦʤ ʧʦ ʩʠʩʪʝʤʝ ʬʫʥʢʮʠʡ ʍʘʥʢʝʣʷ()1

p
H
n

(k0r) 

ʢʦʤʧʣʝʢʩʥʳʭ ʠʥʜʝʢʩʦʚ {np}, - ʨʝʰʝʥʠʡ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 
()1
nH (k0a) = 0. (3)  

ʂʦʨʥʠnp ʧʨʠʥʘʜʣʝʞʘʪ ʧʝʨʚʦʤʫ ʢʚʘʜʨʘʥʪʫ ʧʣʦʩʢʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ n  , ʠ  
ʧʨʠʙʣʠʞʝʥʥʦ ʦʧʠʩʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʚʝʥʩʪʚʘ 

np  =   k0a  +   sp  e
i p3 ;      sp   =   

3
1

0

6
ö
÷

õ
æ
ç

å ak
 qp ; 

qp -  ʢʦʨʥʠ ʬʫʥʢʮʠʠ ʕʡʨʠ [2] . ʊʝʤ ʩʘʤʳʤ, ʵʪʠ ʬʫʥʢʮʠʠ ʫʞʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʢʨʘʝʚʦʤʫ 

ʫʩʣʦʚʠʶ ʧʝʨʚʦʛʦ ʨʦʜʘ (1) ʥʘ ʛʨʘʥʠʮʝ ʮʠʣʠʥʜʨʘ ʠ ʫʩʣʦʚʠʶ ʠʟʣʫʯʝʥʠʷ (2). ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ 

ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʨʪʦʛʦʥʘʣʴʥʳʡ ʙʘʟʠʩ ʥʘ ʠʥʪʝʨʚʘʣʝ [a;¤]  ʩ ʚʝʩʦʤ 1/r . 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʣʦʞʝʥʠʷ Ap(j) ʨʝʰʝʥʠʷ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʙʘʟʠʩʫ ï ʬʫʥʢʮʠʠ ʫʛʣʦʚʦʡ 

ʢʦʦʨʜʠʥʘʪʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʨʦʩʪʝʡʰʝʤʫ ʆɼʋ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

p
A¡¡(j)  +  2

p
n

p
A (j)  =  0 0

( ) ( )r d jy jn= - , (4) 

ɻʜʝ 0( )ryn - ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʙʘʟʠʩʥʘʷ ʬʫʥʢʮʠʷ. ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (4) ʥʘ ʚʩʝʤ 

ʠʥʪʝʨʚʘʣʝ - ¤ < j < ¤, - ʦʜʥʦʤʝʨʥʘʷ ʬʫʥʢʮʠʷ ɻʨʠʥʘ
p

A (j;j0)   = ()
0

02

i
p

p
p

e
r

i

n j j

y
n

-

. 

ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʧʦ ʫʛʣʫ j ʨʝʰʝʥʠʝ ʧʦʣʫʯʘʶʪ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʚʩʝʭ ʚʝʪʚʝʡ ʥʝʧʝʨʠʦʜʠʯʝʩʢʦʛʦ: 

u (r, j ; r
0 , j0

)  = () ()
0

0

2
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p
i j

p p
j p p

e
r r
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n j j p
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- +
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=-¤ =

ä ä .  

ʉʫʤʤʠʨʦʚʘʥʠʝ ʧʦ ʠʥʜʝʢʩʫ j ʧʨʦʚʦʜʠʪʩʷ ʚ ʷʚʥʦʤ ʚʠʜʝ, ʠ ʧʨʠʚʦʜʠʪ ʢ ʚʳʨʘʞʝʥʠʶ 
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è -
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. ɼʣʷ ʧʝʨʝʭʦʜʘ ʢ ʧʨʠʙʣʠʞʝʥʥʦʤʫ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʤʫ ʨʝʰʝʥʠʶ ʚ ʦʙʣʘʩʪʠ ʪʝʥʠ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ

( )ryn ; 0( )ryn  ʟʘʤʝʥʷʶʪ ʠʭ ʘʩʠʤʧʪʦʪʠʢʘʤʠ ɼʝʙʘʷ, ʘ ʪʘʢʞʝ ʧʦʣʴʟʫʶʪʩʷ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʥʦʨʤʠʨʦʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ [2]. ɺ ʨʝʟʫʣʴʪʘʪʝ,  

ʧʨʠʭʦʜʷʪ ʢ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʤʫ ʨʷʜʫ ɺʘʪʩʦʥʘ ʩ ʦʙʱʠʤ ʯʣʝʥʦʤ ʚʠʜʘ 
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ʇʨʠ ʨʝʰʝʥʠʠ ʘʥʘʣʦʛʠʯʥʦʡ ʟʘʜʘʯʠ ʩ ʫʯʝʪʦʤ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʣʦʷ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʡ 

( )ryn ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʙʘʟʠʩʥʘʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʝʰʝʥʠʷ ʤʝʪʦʜʦʤ ɻʘʣʝʨʢʠʥʘ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʦʙʦʙʱʝʥʥʳʡ ʨʷʜ ɺʘʪʩʦʥʘ ʩ ʦʙʱʠʤ ʯʣʝʥʦʤ ʚʠʜʘ [3] 
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ʩʦʜʝʨʞʘʱʝʤ ʧʦʧʨʘʚʢʠ ʚ ʬʘʟʦʚʳʭ ʬʫʥʢʮʠʷʭ, ʛʜʝ()
m

g t
n

 =   2

m
n -   g(t) ;   

g(t)  =  w2 (e - e0)( 2 2R a- ) ;  
m

S
n

=  ()
1
2

2

0
m

g t dt
p

nñ . 

 

II.  ɻʨʘʥʠʮʳ ʪʝʥʝʚʦʡ ʦʙʣʘʩʪʠ 

 

ɼʣʷ ʚʭʦʜʷʱʠʭ ʚ ʧʦʢʘʟʘʪʝʣʠ ʵʢʩʧʦʥʝʥʪ ʧʦʜʳʥʪʝʛʨʘʣʴʥʳʭ ʚʳʨʘʞʝʥʠʡ  
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 (6) 

ʠʩʧʦʣʴʟʫʝʤ ʪʨʘʜʠʮʠʦʥʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ 2

m
n  º ( )

2

0
k a , ʫʯʠʪʳʚʘʶʱʝʝ ʛʣʘʚʥʳʡ ʯʣʝʥ 

ʘʩʠʤʧʪʦʪʠʢʠ ʢʦʨʥʝʡ  
m
n  ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (3) . ʊʦʛʜʘ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʙʣʠʞʝʥʠʝ 

ʨʘʜʠʢʘʣʘ ʚ (6) ʧʝʨʚʳʤʠ ʜʚʫʤʷ ʯʣʝʥʘʤʠ ʙʠʥʦʤʠʘʣʴʥʦʛʦ ʨʷʜʘ, ʠ ʧʨʝʥʝʙʨʝʛʘʷ ʩʣʘʛʘʝʤʳʤʠ 

ʧʦʨʷʜʢʘ O((
a

d
)2), ʧʦʣʫʯʠʤ 

( )

m
n

jj 0sgn -
()

1
2

0

m

g t dt
n

j

j
ñ º 

0

0

1 1
a

d e
j j

e

è øå õ
- - -é ùæ ö

ç ÷ê ú
; 1

m
n

()
1

2

2

0 m

g t dt
p

n
ñ  º

0

2 1 1
a

d e
p

e

è øå õ
- -é ùæ ö
ç ÷ê ú

 .      

ɺʳʧʠʰʝʤ ʚʳʨʘʞʝʥʠʝ ʚ ʬʠʛʫʨʥʳʭ ʩʢʦʙʢʘʭ ʠʟ ʨʘʚʝʥʩʪʚʘ (5) ʩ ʫʯʝʪʦʤ ʩʜʝʣʘʥʥʳʭ 

ʧʨʠʙʣʠʞʝʥʠʡ: 

exp(im
 k [ 0

0

1 1
a

d e
j j

e

è øå õ
- - -é ùæ ö

ç ÷ê ú
- arccos

a

r
 - arccos

a

r 0

]) + exp(i m 
k [- arccos

a

r
 - arccos

a

r 0

 

+  
0

0

2 1 1
a

d e
p j j

e

è øå õ
è ø- - - -é ùæ öê ú

ç ÷ê ú
]).  

ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʣʦʷ (e =  0e ) ʚʳʨʘʞʝʥʠʝ ʧʨʠʤʝʪ ʚʠʜ 
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exp(im
 k [

0
j j- - arccos

a

r
 - arccos

a

r 0

]) + exp(im 
k [- arccos

a

r
 - arccos

a

r 0

 +  

0
2p j jè ø- -ê ú]).  

ɼʣʷ ʩʭʦʜʠʤʦʩʪʠ ʨʷʜʘ (5) ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʧʦʥʝʥʪ 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ. ʂʦʥʢʨʝʪʥʦ, ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʨʘʚʝʥʩʪʚʘ 
1
3

0

0

0

arccos arccos
6 2

k
qk a a a

r r
j j

å õ è ø
- - - -æ ö é ù
ç ÷ ê ú

< 0 ; 

  
1
3

0

0

0

2 arccos arccos
6 2

k
qk a a a

r r
p j j

å õ è ø
- - - - -æ ö é ù
ç ÷ ê ú

< 0 . 

ʋʛʦʣ j
0
 ʙʫʜʝʤ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʩʯʠʪʘʪʴ ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʧʝʨʚʦʤʫ ʢʚʘʜʨʘʥʪʫ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ ʩʭʦʜʠʤʦʩʪʠ ʨʷʜʘ ʧʨʠ ʵʪʦʤ ʚ ʪʦʯʥʦʩʪʠ ʩʦʚʧʘʜʘʝʪ ʩ ʛʨʘʥʠʮʝʡ 

ʩʚʝʪʘ ʠ ʪʝʥʠ: 

0
0

arccos arccos
a a

r r
j j- = +  ; 

 (7) 

0
0

2 arccos arccos
a a

r r
j j p- = - - , 

ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʘʩʘʪʝʣʴʥʳʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʢ ʦʢʨʫʞʥʦʩʪʠ r  =  a   ʠʟ ʪʦʯʢʠ 

ʠʩʪʦʯʥʠʢʘ (r0 ,j0). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1, ʨʘʚʝʥʩʪʚʘ (7) ʚʳʧʦʣʥʷʶʪʩʷ ʣʠʰʴ, 

ʝʩʣʠ ʪʦʯʢʘ ʥʘʙʣʶʜʝʥʠʷ (r , j) ʧʨʠʥʘʜʣʝʞʠʪ ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʢʘʩʘʪʝʣʴʥʳʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 
ʫʨʘʚʥʝʥʠʝ ʣʶʙʦʡ ʧʨʷʤʦʡ y = kx + b ʥʘ ʧʣʦʩʢʦʩʪʠ ʚ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʤʦʞʝʪ ʙʳʪʴ 

ʧʝʨʝʧʠʩʘʥʦ ʢʘʢ ʫʨʘʚʥʝʥʠʝ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ  r  =   
sin cos

b

kj j-
.  
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ʈʠʩ. 1. 

 

ʃʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ (7) ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʳʭ 

(ʢʘʩʘʪʝʣʴʥʳʭ) ʚʠʜʘ 

r  =   
( )
( )
( )

0

0

0

cos

sin
sin cos

cos

a

j b

j b
j j

j b

-

-
-

-

,   (8) 

ʛʜʝ ʚ ʦʙʣʘʩʪʠ ʪʝʥʠ ʫʛʦʣ  j ʧʨʠʥʘʜʣʝʞʠʪ ʧʝʨʚʦʤʫ ʠ ʚʪʦʨʦʤʫ ʢʚʘʜʨʘʥʪʘʤ, ʠ 

r  =   
( )
( )
( )

0

0

0

cos

sin
sin cos

cos

a

j b

j b
j j

j b

-
+

+
-

+

;   (9) 

j ʧʨʠʥʘʜʣʝʞʠʪ ʪʨʝʪʴʝʤʫ ʠ ʯʝʪʚʝʨʪʦʤʫ ʢʚʘʜʨʘʥʪʘʤ ʚ ʪʦʡ ʞʝ ʦʙʣʘʩʪʠ, ʝʩʣʠ ʚʟʷʪʴ 

ʢʦʩʠʥʫʩ ʦʪ ʦʙʝʠʭ ʯʘʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʚʝʥʩʪʚʘ. ɿʜʝʩʴ 
0

a

r
 = sin b ; 

2

0

1
a

r

å õ
-æ ö
ç ÷

= cos b 

. 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʣʫʯʘʷ ʮʠʣʠʥʜʨʘ ʩ ʧʦʢʨʳʪʠʝʤ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʧʦʥʝʥʪ ʚ (5), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʭʦʜʠʤʦʩʪʴ ʨʷʜʘ, 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ 
1
3

0

0

0

arccos arccos
6 2

k
qk a a a

r r
aj j

å õ è ø
- - - -æ ö é ù
ç ÷ ê ú

< 0 ; 

  
1
3

0

0

0

(2 ) arccos arccos
6 2

k
qk a a a

r r
a p j j

å õ è ø
- - - - -æ ö é ù
ç ÷ ê ú

< 0 , 

ɻʜʝ a =  
0

1 1
a

d e

e

å õ
- -æ ö
ç ÷

< 1, ʘ ʫʨʘʚʥʝʥʠʷ ʛʨʘʥʠʮ ʦʙʣʘʩʪʠ ʩʭʦʜʠʤʦʩʪʠ,- ʚ ʚʠʜʝ 

0
0

arccos arccos
a a

r r
aj j- = +  ; 

 (10) 

0
0

2 arccos arccos
a a

r r
aj j pa- = - - . 

ɺʭʦʜʷʱʠʡ ʚ ʨʘʚʝʥʩʪʚʘ (10) ʧʘʨʘʤʝʪʨ a ʥʝ ʧʦʟʚʦʣʷʝʪ  ʧʨʠʚʝʩʪʠ  ʠʭ ʢ ʚʠʜʫ (8), (9). ʊʦ 

ʝʩʪʴ, ʨʘʚʝʥʩʪʚʘ (10) ʟʘʜʘʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, ʥʝ ʷʚʣʷʶʱʝʝʩʷ ʧʨʷʤʳʤʠ, ʭʦʪʷ ʠ 

ʙʣʠʟʢʦʝ ʢ ʥʠʤ, ʚʚʠʜʫ ʤʘʣʦʛʦ ʦʪʣʠʯʠʷ a ʦʪ 1.  

ʇʦʩʪʫʧʘʷ ʩ ʧʝʨʚʳʤ ʠʟ ʫʨʘʚʥʝʥʠʡ (10) ʘʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʝʤʫ, ʠ ʩʯʠʪʘʷ, ʯʪʦ ʫʛʦʣ  j 

ʧʨʠʥʘʜʣʝʞʠʪ ʚʪʦʨʦʤʫ ʢʚʘʜʨʘʥʪʫ (ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʪʝʥʠ), ʪʦ ʝʩʪʴ ( )
0

sin j j- > 0,  ʧʦʣʫʯʠʤ 

ʧʦʣʷʨʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʪʝʥʠ ʚ ʚʠʜʝ 

rʧ  =   
( )

0
sin

a

a j j bè ø- +ê ú

. (11) 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʜʣʷ ʮʠʣʠʥʜʨʘ ʙʝʟ ʧʦʢʨʳʪʠʷ ʠʤʝʝʪ ʚʠʜ 

r ʙ.ʧ.  =   
( )

0
sin

a

j j bè ø- +ê ú

. (12) 

ʉʨʘʚʥʠʚʘʷ (11) ʠ (12), ʦʙʥʘʨʫʞʠʚʘʝʤ,  ʯʪʦ rʧ<  r ʙ.ʧ.  ʨʘʚʥʦʤʝʨʥʦ ʧʦ j  ʚʦ ʚʪʦʨʦʤ 

ʢʚʘʜʨʘʥʪʝ. ʊʦ ʝʩʪʴ, ʥʘ ʣʶʙʦʡ ʩʪʝʥʢʝ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʦʩʠ  OX,  ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʪʝʥʠ 

ʩʤʝʱʝʥʘ ʚʥʠʟ. 

ɺ ʩʣʫʯʘʝ ʚʪʦʨʦʛʦ ʠʟ ʫʨʘʚʥʝʥʠʡ (10), ʫʜʦʙʥʦ ʩʯʠʪʘʪʴ  ʫʛʦʣ  j  ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠ 

ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʪʨʝʪʴʝʤʫ ʢʚʘʜʨʘʥʪʫ. ʊʦʛʜʘ 
0 0

j j j j- = -,  ( )
0

sin 2a p j jè ø- -ê ú < 0. ʇʨʠ 

ʵʪʦʤ,  ʧʦʣʫʯʠʤ 

rʧ  =   
( ){ }0

sin 2

a

a p j j b

-

è ø- - -ê ú

.  

ʋʨʘʚʥʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʙʝʟ ʧʦʢʨʳʪʠʷ 

r ʙ.ʧ.  =   
( ){ }0

sin 2

a

p j j b

-

è ø- - -ê ú

.  

ʆʯʝʚʠʜʥʦ, ( )
0

2a p j j bè ø- - -ê ú < ( )
0

2p j j bè ø- - -ê ú , ʧʨʠʯʝʤ |

( ){ }0
sin 2a p j j bè ø- - -ê ú |< | ( ){ }0

sin 2p j j bè ø- - -ê ú |. 

 ʉʣʝʜʦʚʘʪʝʣʴʥʦ, rʧ > r ʙ.ʧ.  ʨʘʚʥʦʤʝʨʥʦ ʧʦ j  ʚ ʪʨʝʪʴʝʤ ʢʚʘʜʨʘʥʪʝ. ʊʦ ʝʩʪʴ, ʥʘ ʣʶʙʦʡ 

ʩʪʝʥʢʝ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʦʩʠ  OX,  ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʪʝʥʠ ʩʤʝʱʝʥʘ ʚʥʠʟ (ʨʠʩ. 1). 
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ʉʭʝʤʘ ʧʨʦʩʪʝʡʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ ʥʘʣʠʯʠʝ ʦʧʠʩʳʚʘʝʤʦʛʦ ʵʬʬʝʢʪʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ  ʨʠʩ. 2. ʅʠʞʥʠʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʥʠʢʝʣʠʨʦʚʘʥʥʳʡ ʮʠʣʠʥʜʨ ʠʛʨʘʝʪ ʨʦʣʴ 

ʚʳʧʫʢʣʦʛʦ ʨʘʩʩʝʠʚʘʶʱʝʛʦ ʟʝʨʢʘʣʘ, ʧʨʝʚʨʘʱʘʶʱʝʛʦ ʧʣʦʩʢʦ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʫʯʦʢ ʩʚʝʪʘ ʦʪ 

ʣʘʟʝʨʥʦʡ ʫʢʘʟʢʠ ʚ  ʨʘʩʭʦʜʷʱʠʡʩʷ, ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʟʣʫʯʝʥʠʶ ʦʪ ʪʦʯʝʯʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ.  

 
ʈʠʩ. 2. 

ʇʨʠ ʵʪʦʤ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʝʥʢʝ ʧʦʷʚʣʷʝʪʩʷ ʩʚʝʪʦʚʘʷ ʜʦʨʦʞʢʘ. ɺ ʧʦʣʝ ʵʪʦʛʦ 

ʦʙʣʫʯʝʥʠʷ, ʥʘ ʩʪʨʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʤʝʩʪʦ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʪʘʚʷʪʩʷ: ʚʥʘʯʘʣʝ ʘʥʘʣʦʛʠʯʥʳʡ 

ʥʠʢʝʣʠʨʦʚʘʥʥʳʡ ʮʠʣʠʥʜʨ ʙʝʟ ʧʦʢʨʳʪʠʷ, ʘ ʟʘʪʝʤ ʪʘʢʦʡ ʞʝ ʮʠʣʠʥʜʨ, ʦʙʢʣʝʝʥʥʳʡ ʧʦʣʠʤʝʨʥʦʡ 

ʧʣʝʥʢʦʡ. ɻʨʘʥʠʮʳ ʪʝʥʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʬʠʢʩʠʨʫʶʪʩʷ ʤʘʨʢʝʨʦʤ ʥʘ ʩʪʝʥʢʝ. ɻʨʘʥʠʮʳ ʪʝʥʝʚʳʭ 

ʦʙʣʘʩʪʝʡ ʦʢʘʟʳʚʘʶʪʩʷ ʩʜʚʠʥʫʪʳʤʠ  ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ 

ʨʘʩʯʝʪʘʤʠ ʥʘ ʥʝʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ, ʯʫʪʴ ʙʦʣʴʰʝ ʤʠʣʣʠʤʝʪʨʘ, ʝʩʣʠ ʚʟʘʠʤʥʳʝ ʨʘʩʩʪʦʷʥʠʷ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ - ʧʦʨʷʜʢʘ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ON OPTICAL EFFECT IN HIGH ï FREQUENCY DIFFRACTION THEORY THAT CAN BE 

VERIFIED BY SIMPLEST EXPERIMENT 

 

V.Ph. Apeltsin 

 
Problem of high-frequency excitation of the round metallic cylinder covered with thin layer of homogeneous dielectric 

by the field of point source is considered. Generalized Watsonôs series is obtained within the limits of asymptotic 

approach to the problem that corresponds to generalization of Sommerfeldôs method. The series terms contain some 

modifications of phase functions stipulated by dielectric cover presence. It leads to small shift of the shadow domain 

boundaries. This shift can be observed experimentally without any special instrumentation on using simplest equipment 

principal of which is laser pointer.  
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ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʠ ʧʦʤʦʱʠ ʥʝʢʦʪʦʨʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ 

ʤʘʛʥʠʪʦʙʠʦʣʦʛʠʠ, ʙʠʦʤʘʛʥʝʪʠʟʤʘ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʝʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ; ʧʨʝʜʣʦʞʝʥʳ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʙʣʘʛʦʜʘʨʷ 

ʩʦʚʨʝʤʝʥʥʳʤ ʥʘʫʯʥʳʤ ʧʦʜʭʦʜʘʤ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʜʘʣʝʝ ï ʄʈʊ) ʢʘʢ ʦʜʠʥ ʠʟ 

ʣʫʯʝʚʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʩʯʠʪʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʙʝʟʚʨʝʜʥʦʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʝʟʦʧʘʩʥʦʡ 

ʧʨʦʮʝʜʫʨʦʡ ʧʦ ʤʥʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʦʤʦʛʨʘʬʦʚ, ʥʦ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʪʘʥʜʘʨʪʥʦʡ ʥʘʫʢʠ. ʀʭ ʜʦʚʦʜʳ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʟʘʢʦʥʝ ʂʠʨʛʢʦʭʘ, ʛʣʘʩʷʱʝʤ ʦ ʩʧʦʩʦʙʥʦʩʪʠ 

ʦʙʲʝʢʪʘ ʧʦʛʣʦʱʘʪʴ ʪʦʣʴʢʦ ʪʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ, ʢʦʪʦʨʳʝ ʩʘʤ ʩʧʦʩʦʙʝʥ ʠʟʣʫʯʠʪʴ. ɺ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ ʥʝ ʠʩʧʫʩʢʘʝʪ ʚʦʣʥʳ ʪʦʡ ʞʝ ʯʘʩʪʦʪʳ, ʯʪʦ ʠ ʚʦʣʥʳ 

ʄʈʊ, ʪʦ ʥʠʢʘʢʦʛʦ ʚʣʠʷʥʠʷ ʵʪʦʪ ʤʝʪʦʜ ʦʢʘʟʳʚʘʪʴ ʥʘ ʥʝʛʦ ʥʝ ʤʦʞʝʪ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʷʚʥʳʭ 

ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʥʠʢʪʦ ʥʝ ʥʘʙʣʶʜʘʣ. ʅʦ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʩʫʪʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦ ʝʛʦ ʦʪʩʨʦʯʝʥʥʦʤ ʵʬʬʝʢʪʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʨʦʬʝʩʩʦʨ ʇʝʪʝʨ ɸ.ʈʠʥʢʢ, ʠʟʚʝʩʪʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʝ: 

çéʩʫʱʝʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʯʠʪʘʪʴ ʄʈʊ ʠ ʄʈʉ (ʧʨʠʤ. ï 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ) ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷé 

ʅʠʢʘʢʠʭ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʯʝʣʦʚʝʢʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʆʜʥʘʢʦ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʣʶʜʴʤʠ, ʧʦʜʚʝʨʛʰʠʤʠʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʥʝ 

ʧʨʦʚʦʜʠʣʠè [2]. 

ʇʦ ʝʛʦ ʤʥʝʥʠʶ çʚʦʟʤʦʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʦʧʘʩʥʦʩʪʠ ʄʈʊ ʩʚʷʟʘʥʳ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʤʦʤʝʥʪʘʤʠè: ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, ʛʨʘʜʠʝʥʪʥʳʤʠ ʧʦʣʷʤʠ, ʨʘʜʠʦʯʘʩʪʦʪʥʳʤʠ 

ʧʦʣʷʤʠ, ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʪʦʤʦʛʨʘʬʘ ʠʣʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʮʠʝʥʪʘ ʠ ʧʨʦʚʦʜʷʱʠʤʠ ʢʦʥʪʫʨʘʤʠ. 

ɺ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠʟʤʝʥʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʩʠʣʴʥʳʭ ʠ ʩʚʝʨʭʩʠʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ [2, 9, 

16]. ɹʫʜʠʥʛʝʨ ʚʳʜʝʣʷʝʪ 5 ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʥʦʚʥʦʛʦ ï ʧʦʩʪʦʷʥʥʦʛʦ ï 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʜʘʣʝʝ ï ʕʄʇ) ʄʈʊ: ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʢʠ ʬʝʨʤʝʥʪʦʚ, ʦʨʠʝʥʪʘʮʠʠ 

ʤʘʢʨʦʤʦʣʝʢʫʣ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʞʠʚʳʭ ʢʣʝʪʦʢ, ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦ ʥʝʨʚʥʦʤʫ ʚʦʣʦʢʥʫ, 

ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 2 ʊʝʩʣʘ (ʜʘʣʝʝ ï 

ʊʣ) ʦʪʤʝʯʘʣʩʷ ʨʦʩʪ ʘʤʧʣʠʪʫʜʳ ʕʂɻ ʚ ʩʨʝʜʥʝʤ ʥʘ 400% (ʧʨʠ 0,3 ʊʣ ï ʪʦʣʴʢʦ ʧʝʨʚʳʝ 

ʧʨʦʷʚʣʝʥʠʷ), ʧʨʠ 4 ʊʣ ï ʟʘʜʝʨʞʢʘ ʥʝʨʚʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʧʦʷʚʣʝʥʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʤʧʪʦʤʘʪʠʢʠ, ʧʨʠ 45 ʊʣ ï ʠʟʤʝʥʝʥʠʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ 

ʧʨʠ 6-10 ʊʣ ʜʦʣʞʥʦ ʧʦʚʳʰʘʪʴʩʷ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʧʦʣʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ 

ʙʝʟ ʧʨʝʚʳʰʝʥʠʷ 0,6Áʉ. ʆʜʥʘʢʦ ʚ ʧʨʘʢʪʠʢʝ ʩʣʫʯʘʶʪʩʷ ʵʧʠʟʦʜʳ ʝʝ ʧʦʚʳʰʝʥʠʷ ʙʦʣʝʝ, ʯʝʤ ʥʘ 

ʦʜʠʥ ʛʨʘʜʫʩ. 

ɻʨʘʜʠʝʥʪʥʳʝ ʧʦʣʷ ʚʦʟʙʫʞʜʘʶʪ ʥʝʨʚʥʳʝ ʠ ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ, ʚʳʟʳʚʘʷ ʦʱʫʱʝʥʠʝ 

ʧʦʢʘʣʳʚʘʥʠʷ, ʧʦʱʠʧʳʚʘʥʠʷ ʠ ʧʦʜʝʨʛʠʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʷʪʳʝ ʚ ʉʐɸ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: ʩʢʦʨʦʩʪʴ ʧʝʨʝʢʣʶʯʝʥʠʷ ʛʨʘʜʠʝʥʪʦʚ ʤʝʥʴʰʝ ʜʦʧʫʩʪʠʤʦʡ ʚ 3 

ʨʘʟʘ, ï ʜʘʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʠʤʝʶʪ ʤʝʩʪʦ ʙʳʪʴ. ʀʭ ʚʳʨʘʞʝʥʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʬʠʟʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʪʦʤʦʛʨʘʬʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʄʘʢʩʠʤʘʣʴʥʦʡ ʩʠʣʦʡ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʣʘʜʘʝʪ z-ʢʦʤʧʦʥʝʥʪʘ ʦʩʥʦʚʥʦʛʦ ʕʄʇ, ʧʘʨʘʣʣʝʣʴʥʦ ʢʦʪʦʨʦʡ ʧʦʤʝʱʝʥ ʯʝʣʦʚʝʢ 

ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂ ʝʸ ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʦʙʣʘʩʪʷʤ ʩʪʠʤʫʣʷʮʠʠ ʦʪʥʦʩʷʪʩʷ ʣʦʧʘʪʢʘ, 
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ʛʨʫʜʥʘʷ ʢʣʝʪʢʘ, ʤʝʯʝʚʠʜʥʳʡ ʦʪʨʦʩʪʦʢ, ʙʨʶʰʥʘʷ ʧʦʣʦʩʪʴ, ʛʨʝʙʝʥʴ ʧʦʜʚʟʜʦʰʥʦʡ ʢʦʩʪʠ, 

ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʯʘʩʪʴ ʩʧʠʥʳ [2, 10, 17]. ʆʪʤʝʯʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʴʶ ʪʝʣʘ, ʢʦʪʦʨʘʷ ʥʠʛʜʝ ʥʝ ʬʠʛʫʨʠʨʫʝʪ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ [10] ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʷʚʣʝʥʠʷ ʥʝʚʦʟʤʦʞʥʳ, ʪʘʢ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʠʣʴʥʳʝ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ (ʜʘʣʝʝ ï ʄʇ) ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʣʘʙʳʭ ʨʝʜʢʦ ʚʳʟʳʚʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʵʬʬʝʢʪʳ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʥʝ ʦʙʣʘʜʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʥʝ ʦʢʘʟʳʚʘʶʪ ʩʠʣʦʚʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ ʯʘʩʪʠʮʳ. çɹʦʣʝʝ ʩʠʣʴʥʦʝ ʄʇ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʠʤ ʯʘʩʪʦʪʘʤ ʩʜʚʠʛʘ ʬʘʟ, ʥʝ 

ʩʦʚʧʘʜʘʶʱʠʤ ʧʦ ʧʦʨʷʜʢʫ ʚʝʣʠʯʠʥʳ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʠʦʥʦʚ ʠ ʧʦʵʪʦʤʫ ʥʝ ʚʣʝʯʝʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʢʘʯʝʩʪʚ ʚ ʩʠʩʪʝʤʝè. ɺʝʨʦʷʪʥʦ, ʥʘ ʵʪʦʤ ʨʘʩʩʫʞʜʝʥʠʠ ʦʩʥʦʚʳʚʘʣʠʩʴ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʢʘʯʝʩʪʚʦʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʉʐɸ (FDA), ʚʳʧʫʩʪʠʚʰʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʄʈ-ʩʠʩʪʝʤʳ, 

ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʚ ʢʣʠʥʠʢʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʯʝʩʢʠʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʜʦ 8 ʊʝʩʣʘ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʩ çʥʝʩʫʱʝʩʪʚʝʥʥʳʤ ʨʠʩʢʦʤè ʜʣʷ 

ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 1 ʤʝʩʷʮ ʠ ʩʪʘʨʰʝ [17]. 

ɺʦʟʥʠʢʘʶʱʘʷ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʠʤʝʶʱʠʭʩʷ ʩʚʝʜʝʥʠʡ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʦʙʲʷʩʥʷʝʪʩʷ, ʚʝʨʦʷʪʥʦ, 

ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

- ʚʳʩʦʢʘʷ ʜʦʨʦʛʦʚʠʟʥʘ ʤʝʪʦʜʘ; 

- ʤʘʣʦʝ ʯʠʩʣʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʦʥʠʤʘʥʠʶ ʬʠʟʠʯʝʩʢʦʡ ʩʫʪʠ ʚʣʠʷʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ; 

- ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʫʟʢʠʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʧʝʢʪʨʘʭ ï ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʯʘʩʪʦʪ 50 ʠ 60 ɻʮ ï ʧʦ ʟʘʢʘʟʫ 

ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ [10] ʠ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ [6-8]; 

- ʦʪʩʫʪʩʪʚʠʝ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʦʬʠʮʠʘʣʴʥʦʡ ʥʘʫʢʠ ʠ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʝʝ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʲʷʩʥʝʥʠʶ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ; 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʦʙʨʘʥ ʦʛʨʦʤʥʳʡ ʙʘʥʢ ʜʘʥʥʳʭ ï ʦʢʦʣʦ 30.000 ʠʩʩʣʝʜʦʚʘʥʠʡ ï 

çʧʦ ʚʩʝʤ ʘʩʧʝʢʪʘʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʙʠʦʣʦʛʠʠ, ʥʘʫʯʥʳʤ, ʤʝʜʠʮʠʥʩʢʠʤ, ʩʦʮʠʘʣʴʥʳʤè [10]. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʟʘʪʨʘʛʠʚʘʝʪ ʛʠʛʠʝʥʠʯʝʩʢʫʶ ʩʪʦʨʦʥʫ, ʘ ʩʘʤʘʷ ʚʘʞʥʘʷ ʠ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʘʷ ï ʬʠʟʠʯʝʩʢʘʷ ï ʠʟʫʯʝʥʘ ʩʣʘʙʦ. ʇʦʵʪʦʤʫ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʠʩʢ ʤʝʭʘʥʠʟʤʘ 

ʤʘʛʥʠʪʥʦʡ ʨʝʮʝʧʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ: ʥʘʣʠʯʠʝ 

ʧʨʠʤʝʩʥʳʭ ʘʪʦʤʦʚ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʤʝʤʙʨʘʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʜʣʷ ʠʦʥʦʚ, ʛʘʟʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʷʚʣʝʥʠʝ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ, ʮʠʢʣʦʪʨʦʥʥʳʡ ʨʝʟʦʥʘʥʩ, ʨʦʣʴ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʠ ʨʘʜʦʥʘ [6-10, 13]. 

ʀʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʨʘʜʠʦʚʦʣʥʦʚʳʭ ʧʦʣʝʡ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʄʈʊ, ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʂ ʧʨʠʤʝʨʫ, ʠʟ 352 ʜʦʢʣʘʜʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʢʦʥʛʨʝʩʩʘ çʉʣʘʙʳʝ ʠ ʩʚʝʨʭʩʣʘʙʳʝ ʧʦʣʷ ʠ ʠʟʣʫʯʝʥʠʷ ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝè, ʧʨʦʭʦʜʠʚʰʝʛʦ 

ʚ 1997 ʛ. ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʥʘ ʵʪʫ ʪʝʤʫ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʦʣʴʢʦ 4. 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʥʝʦʙʲʷʩʥʠʤʘʷ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʨʘʙʦʪʳ ʤʝʜʨʘʙʦʪʥʠʢʦʚ ʚ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʣʘʙʦʨʘʥʪʦʚ, ʨʝʛʫʣʷʨʥʦ ʟʘʭʦʜʷʱʠʭ ʚ ʢʦʤʥʘʪʫ 

ʩʢʘʥʠʨʦʚʘʥʠʷ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʪʚʨʘʪʠʤʫʶ ʚʘʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʝʛʦ ʦʙʲʝʢʪʠʚʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʭʘʨʘʢʪʝʨʘ ʧʨʦʷʚʣʝʥʠʡ. 

ɼʣʷ ʥʘʯʘʣʘ ʥʝʤʥʦʛʦ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʦʝ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʝʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʠ ʧʦʯʝʤʫ ʦʥʘ ʧʦʣʫʯʠʣʘ ʩʪʦʣʴ ʚʳʩʦʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ 

ʜʦʨʦʛʦʚʠʟʥʫ. 

ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʷʚʣʷʝʪʩʷ ʦʣʠʮʝʪʚʦʨʝʥʠʝʤ ʰʝʩʪʚʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʤʝʜʠʮʠʥʝ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʣʫʯʝʚʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʩʪʨʦʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ. ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʕʚʝʨʪʘ ɹʣʠʥʢʘ çʤʝʪʦʜ ʄʈʊ ʧʨʦʰʝʣ ʩʪʨʝʤʠʪʝʣʴʥʳʡ 

ʧʦʵʪʘʧʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ, ʥʘʯʠʥʘʷ ʩʦ ʜʥʷ ʦʪʢʨʳʪʠʷè [1]. çʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʤʠʨʝ 
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ʧʨʦʚʝʜʝʥʦ ʩʚʳʰʝ 170 ʤʠʣʣʠʦʥʦʚ ʄʈ-ʠʩʩʣʝʜʦʚʘʥʠʡè [17]. ʆʪ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʣʫʯʝʚʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʦʥʘ ʩʪʦʠʪ ʦʩʦʙʥʷʢʦʤ ʟʘ ʩʯʝʪ ʨʷʜʘ ʦʩʦʙʝʥʥʦʩʪʝʡ: 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʠʦʥʠʟʠʨʫʶʱʠʭ ʨʘʜʠʦʚʦʣʥ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʣʝʞʘʱʠʭ 

ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʝʛʦ ʯʘʩʪʠ ʦʪ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʧʦʩʪʨʦʝʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʠ ʝʸ ʩʦʯʝʪʘʥʠʝ ʩ 

ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʦʡ ʪʦʤʦʛʨʘʬʠʝʡ; 

- ʚʳʩʦʢʦʝ ʢʦʥʪʨʘʩʪʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʭʦʨʦʰʦ ʨʘʟʣʠʯʘʪʴ ʤʷʛʢʠʝ ʪʢʘʥʠ 

(ʪʨʫʜʥʦʩʪʠ ʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʘʩʘʶʪʩʷ ʦʨʛʘʥʦʚ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʟʜʫʭʘ ï ʣʝʛʢʠʝ, 

ʞʝʣʫʜʦʢ, ʢʠʰʝʯʥʠʢ, ʞʝʣʯʥʳʡ ʧʫʟʳʨʴ ʠ ʫʯʘʩʪʢʦʚ ʦʙʳʟʚʝʩʪʚʣʝʥʠʷ), ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʣʠʯʘʪʴ 

ʟʜʦʨʦʚʳʝ ʪʢʘʥʠ ʦʪ ʦʧʫʭʦʣʝʚʳʭ, ʚʦʩʧʘʣʝʥʥʳʭ, ʦʤʝʨʪʚʝʚʰʠʭ ʠʣʠ ʧʝʨʝʥʝʩʰʠʭ ʨʘʥʥʝʝ ʢʘʢʦʝ-

ʣʠʙʦ ʧʦʚʨʝʞʜʝʥʠʝ (ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʭ); 

- ʧʨʦʩʤʦʪʨ ʠʥʪʝʨʝʩʫʝʤʦʡ ʯʘʩʪʠ ʪʝʣʘ ʚ ʨʘʟʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʠ ʧʦʜ ʣʶʙʳʤ ʫʛʣʦʤ 

ʧʦʩʣʦʡʥʦ ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʩʨʝʟʦʚ (ʜʦ 0,05 ʤʤ) ʠʣʠ ʚ ʦʙʲʝʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʬʦʨʤʘʪʝ ï 

3D-ʧʦʩʪʨʦʝʥʠʝ (ʨʝʢʦʥʩʪʨʫʢʮʠʠ); 

- ʦʮʝʥʢʘ ʥʝ ʪʦʣʴʢʦ ʘʥʘʪʦʤʠʯʝʩʢʠʭ, ʥʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ; 

- ʯʝʪʢʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʦʩʫʜʠʩʪʦʡ ʩʝʪʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʙʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ ʩʨʦʢʦʤ ʙʦʣʝʝ 12 ʥʝʜʝʣʴ ʠ ʜʝʪʷʤ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʦʜ ʄʈ-ʢʦʥʪʨʦʣʝʤ (ʄʈ-

ʦʧʝʨʘʮʠʦʥʥʳʝ). 

ʊʝʭʥʦʣʦʛʠʷ ʄʈʊ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ: ʚ ʦʩʥʦʚʝ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 

ʣʝʞʠʪ ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʳʡ ʨʝʟʦʥʘʥʩ (ʜʘʣʝʝ ï ʗʄʈ) ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʜʦʨʦʜʘ ʚ ʩʚʷʟʠ ʩ ʝʛʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʳʤ ʩʪʨʦʝʥʠʝʤ ï ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʄʈ-ʩʠʛʥʘʣʫ ʠ ʚʳʩʦʢʠʤ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʷʭ [3]. ʉʫʪʴ ʷʚʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʦʟʤʦʞʥʦʩʪʠ ʷʜʝʨ ʘʪʦʤʦʚ ʧʦʛʣʦʱʘʪʴ ʵʥʝʨʛʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʠ ʠʩʧʫʩʢʘʪʴ ʝʝ ʚ ʤʦʤʝʥʪ ʠʭ ʠʩʯʝʟʥʦʚʝʥʠʷ. ʀʩʧʫʩʢʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ 

ʬʠʢʩʠʨʫʝʪʩʷ ʪʦʤʦʛʨʘʬʦʤ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʪʨʠʮʝ, ʜʘʣʝʝ ʧʦʣʫʯʝʥʥʳʝ ʩʠʛʥʘʣʳ ʧʝʨʝʜʘʝʪʩʷ ʚ 

ʢʦʤʧʴʶʪʝʨ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʠʭ ʦʙʨʘʙʦʪʢʘ ʧʨʠ ʧʦʤʦʱʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʌʫʨʴʝ ʩ ʚʳʚʦʜʦʤ ʠʭ 

ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ ʚ ʚʠʜʝ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʄʈ-ʠʟʦʙʨʘʞʝʥʠʷ (ʄʈ-ʪʦʤʦʛʨʘʤʤʳ) ʦʪʦʙʨʘʞʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʢʦʥʮʝʥʪʨʘʮʠʠ) ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ. ɼʣʷ ʠʭ ʧʦʣʫʯʝʥʠʷ 

ʯʝʣʦʚʝʢʘ ʧʦʤʝʱʘʶʪ ʚ ʩʦʟʜʘʚʘʝʤʦʝ ʘʧʧʘʨʘʪʦʤ ʦʯʝʥʴ ʩʠʣʴʥʦʝ ʧʦʩʪʦʷʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ 

ʢʦʤʥʘʪʝ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʆʥʦ ʦʨʠʝʥʪʠʨʫʝʪ ʩʧʠʥʳ ʦʨʛʘʥʠʟʤʘ ʚʜʦʣʴ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʣʦʚʳʭ 

ʣʠʥʠʡ. ʅʘ ʧʨʠʤʝʨʝ ʪʦʤʦʛʨʘʬʘ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 1,5 ʊʣ ʪʘʢʦʝ ʧʦʣʝ ʧʨʝʚʳʰʘʝʪ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʛʝʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʚ ʩʨʝʜʥʝʤ ʚ 30.000 ʨʘʟ (ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʤʦʱʥʦʩʪʴ/ʩʠʣʫ ʧʨʠʙʦʨʘ/ʕʄʇ): ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,00007 ʊʣ ʥʘ ʧʦʣʶʩʘʭ 

ʜʦ 0,00003 ʊʣ ʥʘ ʵʢʚʘʪʦʨʝ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ï 0,00005 ʊʣ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʟʦʥʳ ʠʥʪʝʨʝʩʘ ʩʦʟʜʘʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʧʦʣʷ ʟʘ ʩʯʝʪ 

ʚʢʣʶʯʝʥʠʷ ʙʦʣʝʝ ʩʣʘʙʳʭ ʠʟʤʝʥʷʶʱʠʭʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʩʦʟʜʘʚʘʝʤʳʭ 

ʛʨʘʜʠʝʥʪʥʳʤʠ ʢʘʪʫʰʢʘʤʠ. ɻʨʘʜʠʝʥʪʥʳʝ ʚʦʣʥʳ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 

100 ʨʘʟ ʤʝʥʴʰʝ ʦʩʥʦʚʥʦʛʦ ʚ ʄʈ-ʪʦʤʦʛʨʘʬʘʭ ʩʦ ʩʣʘʙʳʤʠ ʠ ʩʨʝʜʥʠʤʠ ʧʦʣʷʤʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʪʨʝʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚʦʟʜʝʡʩʪʚʫʷ ʧʫʪʝʤ 

ʠʟʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ, ʬʘʟʳ ʠ ʯʘʩʪʦʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʵʢʩʪʨʝʤʫʤʘ ʚ 

ʪʦʡ ʩʘʤʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ. ʈʘʜʠʦʯʘʩʪʦʪʥʳʝ ʚʦʣʥʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʗʄʈ, ʚʳʟʳʚʘʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʧʨʦʪʦʥʦʚ 

ʚʦʜʦʨʦʜʘ ʠ ʠʭ ʦʪʢʣʦʥʝʥʠʝ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʫʛʣʘʤʠ. ʂʨʦʤʝ ʵʪʦʛʦ ʠʤʝʝʪʩʷ ʝʱʸ ʪʨʝʪʴʝ 

ʩʣʘʙʦʝ ʧʦʣʝ ï ʰʠʤʤʠʨʫʶʱʝʝ, ʢʦʪʦʨʦʝ ʚʳʨʘʚʥʠʚʘʝʪ ʤʝʣʢʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʧʦʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʄʈʊ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 4 ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ ʠʭ 6. 

ɺ ʨʘʟʨʘʙʦʪʢʝ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʧʨʠʥʠʤʘʣʦ ʫʯʘʩʪʠʝ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ 

ʢʦʣʣʝʢʪʠʚʦʚ ʩ ʨʘʟʥʳʭ ʩʪʨʘʥ ʤʠʨʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ [2, 6-8]. ʅʝʢʠʤ 

ʠʪʦʛʦʤ ʩʣʫʞʠʪ ʚʨʫʯʝʥʠʝ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʚ 2003 ʛ ʟʘ ʠʟʦʙʨʝʪʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʘʤʝʨʠʢʘʥʩʢʦʤʫ ʭʠʤʠʢʫ ʇʦʣʫ ʃʘʫʪʝʥʙʫʨʛʫ ʠ ʘʥʛʣʠʡʩʢʦʤʫ ʬʠʟʠʢʫ ʇʠʪʝʨʫ ʄʵʥʩʬʠʣʜʫ. ʍʦʪʷ 
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ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʙʝʨʝʪ ʥʘʯʘʣʦ ʚ 1941 ʛ, ʢʦʛʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʂʘʟʘʥʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ɽ.ʂ. ɿʘʚʦʡʩʢʠʤ ʚʧʝʨʚʳʝ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʩʠʛʥʘʣ ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʦʛʦ 

ʨʝʟʦʥʘʥʩʘ. ʆʜʥʘʢʦ ʧʨʦʜʦʣʞʝʥʠʷ ʝʛʦ ʠʟʫʯʝʥʠʷ ʥʝ ʧʦʩʣʝʜʦʚʘʣʦ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʜʦʣʞʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʕʪʘ ʞʝ ʧʨʠʯʠʥʝ ʢʦʩʥʫʣʘʩʴ ʠ ʦʪʢʨʳʪʦʛʦ ʠʤ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʘʨʘʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʚ 1944 ʛ (ʵʪʦ ʷʚʣʝʥʠʝ, ʘʥʘʣʦʛʠʯʥʦʝ ʧʦ ʩʫʪʠ ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʦʤʫ 

ʨʝʟʦʥʘʥʩʫ, ʥʦ ʪʦʣʴʢʦ ʚ ʦʪʥʦʰʝʥʠʠ ʵʣʝʢʪʨʦʥʦʚ). ʇʦʩʣʝʜʩʪʚʠʷ ʢʦʤʤʫʥʠʟʤʘ, ʦʩʣʦʞʥʠʚʰʠʝʩʷ 

ʚʦʝʥʥʳʤʠ ʪʷʛʦʪʘʤʠ ʞʠʟʥʠ, ʥʝ ʧʦʟʚʦʣʠʣʠ ʨʦʩʩʠʡʩʢʦʤʫ ʬʠʟʠʢʫ ʦʧʫʙʣʠʢʦʚʘʪʴ ʚʳʷʚʣʝʥʥʳʝ ʠʤ 

ʥʦʚʳʝ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ. 

ʏʝʨʝʟ 2 ʛʦʜʘ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʌʝʣʠʢʩ ɹʣʦʭ ʠ ʕʜʚʘʨʜ ʇʸʨʩʝʣʣ ʠʟ 

ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ɸʤʝʨʠʢʠ ʦʧʠʩʳʚʘʶʪ ʦʜʠʥʘʢʦʚʦʝ ʷʚʣʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ 

ʥʝʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʦʝ ʦʥʠ ʠʤʝʥʦʚʘʣʠ ʢʘʢ ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʳʡ ʨʝʟʦʥʘʥʩ, 

ʧʦʣʫʯʠʚ ʟʘ ʝʛʦ ʦʪʢʨʳʪʠʝ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʧʦ ʬʠʟʠʢʝ. 

ɺ 1960 ʛ ʩʦʚʝʪʩʢʠʡ ʬʠʟʠʢ, ʦʬʠʮʝʨ ʉʦʚʝʪʩʢʦʡ ʘʨʤʠʠ ɺʣʘʜʠʩʣʘʚ ʀʚʘʥʦʚ ʧʦʜʘʝʪ 

ʧʘʪʝʥʪʥʫʶ ʟʘʷʚʢʫ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʤʝʪʦʜʘ çʉʧʦʩʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣè. ɺ ʥʝʡ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʤʝʪʦʜʘ, ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ 

ʧʨʠʙʦʨʘ, ʢʦʪʦʨʳʡ ʪʝʧʝʨʴ ʥʘʟʳʚʘʝʪʩʷ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʡ ʪʦʤʦʛʨʘʬ. ʀʤ ʚʧʝʨʚʳʝ 

ʧʨʦʟʚʫʯʘʣʦ ʧʨʝʜʣʦʞʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʫʶ ʪʦʤʦʛʨʘʬʠʶ ʢʘʢ ʤʝʪʦʜ 

ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʜʥʘʢʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʂʦʤʠʪʝʪ ʧʦ ʜʝʣʘʤ ʠʟʦʙʨʝʪʝʥʠʡ ʠ 

ʦʪʢʨʳʪʠʡ ʉʉʉʈ ʟʘʷʚʢʫ ʦʪʢʣʦʥʠʣ, ʩʦʯʪʷ ʧʨʝʜʣʦʞʝʥʠʝ ʥʝʨʝʘʣʠʟʫʝʤʳʤ. 

ʇʦ ʧʨʦʰʝʩʪʚʠʠ 12 ʣʝʪ ʇ.ʃʘʫʪʝʨʙʫʨ ʧʦʣʫʯʠʣ ʜʚʫʭʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʚʫʭ ʩʦʩʫʜʦʚ ʩ 

ʚʦʜʦʡ, ʧʦ ʩʫʱʝʩʪʚʫ ʨʝʘʣʠʟʦʚʘʚ ʩʭʝʤʫ ʀʚʘʥʦʚʘ ʠ ʩʫʤʝʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʜʠʝʥʪʥʳʭ ʧʦʣʝʡ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʦʧʫʙʣʠʢʦʚʘʣ 

ʩʪʘʪʴʶ, ʟʥʘʤʝʥʦʚʘʚʰʫʶ ʛʦʜ ʨʦʞʜʝʥʠʷ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. ʀʜʝʷ ʧʨʠʤʝʥʝʥʠʷ 

ʵʪʠʭ ʧʦʣʝʡ ʚʳʜʚʠʛʘʣʘʩʴ ʝʱʝ ɺ.ʀʚʘʥʦʚʳʤ, ʥʦ ʥʝ ʙʳʣʘ ʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ.  

ɺ 1973 ʛ ɸʙʝ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʧʨʘʚʠʣ ʟʘʷʚʢʫ ʥʘ ʧʘʪʝʥʪ ʥʘ ʧʨʠʮʝʣʴʥʳʡ ʗʄʈ-ʩʢʘʥʝʨ, 

ʤʝʪʦʜʠʢʫ ʝʛʦ ʨʘʙʦʪʳ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʦʥʠ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʚ ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ ʧʫʙʣʠʢʘʮʠʡ. 

ɺ ʵʪʦʪ ʞʝ 1974 ʛʦʜ ʘʤʝʨʠʢʘʥʩʢʠʤ ʬʠʟʠʢʦʤ ʘʨʤʷʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʈʘʡʤʦʥʜʦʤ 

ɼʘʤʘʜʠʘʥʦʤ ʦʧʠʩʳʚʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʤ ʥʘʟʚʘʥʠʝʤ 

çʬʦʢʫʩʠʨʫʶʱʠʡ ʧʦʣʝʤ ʗʄʈ [ʌʦʥʘʨ]è. ʉʧʫʩʪʷ 2 ʛʦʜʘ ʈ.ɼʘʤʘʜʠʘʥ ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʠʟʦʙʨʘʞʝʥʠʝ ʞʠʚʦʡ ʤʳʰʠ. ɸ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʤʠʨ ʦʙʣʝʪʘʝʪ ʥʦʚʦʩʪʴ ʦ ʩʦʟʜʘʥʠʠ ʧʝʨʚʦʛʦ 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʛʦ ʪʦʤʦʛʨʘʬʘ (ʜʘʣʝʝ ï ʄʈ-ʪʦʤʦʛʨʘʬ) ʥʘ ʦʩʥʦʚʝ ʟʘʤʝʯʝʥʥʳʭ ʠʤ ʦʪʣʠʯʠʡ 

ʟʜʦʨʦʚʦʡ ʪʢʘʥʠ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʠʚ ʧʝʨʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʪʝʣʘ 

ʯʝʣʦʚʝʢʘ. ɽʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʧʘʪʝʥʪ ʟʘ ʫʩʪʨʦʡʩʪʚʦ ʠ ʤʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʢʘ ʚ ʪʢʘʥʠ. 

ɺ 1975 ʛ ʚʳʰʣʘ ʩʪʘʪʴʷ ʩ ʦʧʠʩʘʥʠʝʤ ʤʝʪʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʄʈʊ ʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʈ.ʕʨʥʩʪʦʤ, ɸ.ʂʫʤʘʨʦʤ ʠ ɼ.ɺʝʣʪʠ, ʚ ʢʦʪʦʨʦʡ ʜʦʢʘʟʘʥʦ ʚʳʜʚʠʥʫʪʦʝ ʧʝʨʚʳʤ ʘʚʪʦʨʦʤ 

ʧʨʝʜʣʦʞʝʥʠʝ ʟʘʤʝʥʠʪʴ ʣʘʫʪʝʥʙʫʨʦʚʩʢʠʡ ʤʝʪʦʜ ʦʙʨʘʪʥʳʭ ʯʠʩʝʣ ʧʨʦʝʢʮʠʡ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ, ʥʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʛʨʘʜʠʝʥʪʥʳʭ ʧʦʣʝʡ ʚʦ ʚʨʝʤʝʥʠ. 

ʇʦʣ ʃʘʫʪʝʥʙʫʨʘ ʠ ʇʠʪʝʨ ʄʵʥʩʬʠʣʜ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ ʤʝʪʦʜ. ʇʝʨʚʳʡ ʠʟʦʙʨʝʪʘʪʝʣʴ 

ʩʫʤʝʣ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʣʦʢʘʣʠʟʦʚʘʪʴ ʠʥʪʝʨʝʩʫʝʤʫʶ ʦʙʣʘʩʪʴ, ʚʪʦʨʦʡ ï ʫʣʫʯʰʠʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʤʝʪʦʜʘ. 

ʉʧʫʩʪʷ ʚʨʝʤʷ ʤʠʨʦʚʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʧʨʠʟʥʘʣʘ ʈʘʡʤʦʥʜʘ ɼʘʤʘʜʠʘʥʘ ʯʝʣʦʚʝʢʦʤ, 

ʢʦʪʦʨʳʡ ʠʟʦʙʨʝʣ ʄʈ-ʩʢʘʥʝʨ, ʧʦʟʘʙʳʚ ʦ ʚʢʣʘʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ɸʙʝ. ɸ 

ɺʣʘʜʠʩʣʘʚʘ ʀʚʘʥʦʚʘ ʧʨʠʟʥʘʣʠ ʠʟʦʙʨʝʪʘʪʝʣʝʤ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʭʦʪʷ ʠ ʥʝ 

ʧʨʠʯʠʩʣʠʣʠ ʝʛʦ ʢ ʜʫʵʪʫ ʅʦʙʝʣʝʚʩʢʠʭ ʣʘʫʨʝʘʪʦʚ. 

ʉʧʫʩʪʷ ʣʠʰʴ 2 ʛʦʜʘ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʧʝʨʚʦʛʦ ʄʈ-ʪʦʤʦʛʨʘʬʘ ʚ 1979 ʛ ʧʦʷʚʣʷʝʪʩʷ 

ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʚʳʩʦʢʦʧʦʣʴʥʳʡ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʡ ʪʦʤʦʛʨʘʬ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 1,5 ʊʝʩʣʘ. 

ʉʢʦʥʩʪʨʫʠʨʦʚʘʣʘ ʝʛʦ ʘʤʝʨʠʢʘʥʩʢʘʷ ʤʥʦʛʦʦʪʨʘʩʣʝʚʘʷ ʢʦʤʧʘʥʠʷ ɼʞʝʥʝʨʘʣ ʕʣʝʢʪʨʠʢ (General 

Electric ʠʣʠ GE), ʩʥʠʩʢʘʚʰʘʷ ʩʚʦʶ ʩʣʘʚʫ ʧʦʣʠʪʠʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ çʩʚʝʞʠʭè ʦʪʢʨʳʪʠʡ ʚ 

ʪʝʩʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʩʠʣʦʚʳʤʠ ʩʣʫʞʙʘʤʠ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʶʪ [19, 

22, 26]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʧʧʘʨʘʪʳ ʵʪʦʡ ʞʝ ʤʦʱʥʦʩʪʠ ï 1,5 ʊʝʩʣʘ. 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄʈ-ʪʦʤʦʛʨʘʬʦʚ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʤ ʠ ʚʳʩʦʢʦʧʦʣʴʥʳʤ, ʩʤ. 

ʪʘʙʣʠʮʫ. 1. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʶʪʩʷ ʘʧʧʘʨʘʪʳ ʙʦʣʴʰʠʭ ʤʦʱʥʦʩʪʝʡ, 
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ʩʠʩʪʝʤʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ï ʚ 45 ʊʝʩʣʘ ï ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʚʳʩʦʢʠʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʊʘʣʘʭʘʩʩʠ, ʉʐɸ. 

 

ʊʘʙʣʠʮʘ 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʄʈ-ʪʦʤʦʛʨʘʬʦʚ ʧʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ (ʩʠʣʝ/ʤʦʱʥʦʩʪʠ) ʄʇ. 
ȳɆɕɖɥɌɋɓɓɔɗɘɢ ɒɆɉɓɎɘɓɔɉɔ ɕɔɑɥ, ȸɋɗɑɆ/ȸɑ ȵɔɑɋ 

Ȫɔ 0,1 ȷɈɋɖɛɗɑɆɇɔɋ 

0,1 ï 0,5  ȷɑɆɇɔɋ 

0,5 ï 1,0  ȷɖɋɊɓɋɋ 

1,0 ï 2,0  ȷɎɑɢɓɔɋ 

ȧɔɑɋɋ 2,0 ȷɈɋɖɛɗɎɑɢɓɔɋ 

 

ɽʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ, ʪʦ ʚʳʷʩʥʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʢʘʨʪʠʥʘ. ʂʦʣʣʝʢʪʠʚʦʤ 

ʙʝʣʦʨʫʩʩʢʠʭ ʫʯʝʥʳʭ-ʛʠʛʠʝʥʠʩʪʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʟʘʤʝʨʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʜʘʣʝʝ ï ʇʄʇ) ʫ ʄʈ-ʪʦʤʦʛʨʘʬʦʚ ʨʘʟʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ: 

0,14; 0,2; 1,0; 1,5 ʊʣ ʧʨʠʙʦʨʦʤ ʊʇ2-2ʋ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʦʩʝʚʳʭ ʜʘʪʯʠʢʦʚ (ʟʦʥʜʦʚ) ʪʠʧʘ çʄè ʠ 

çʉè ʚ ʧʷʪʠ ʟʦʥʘʭ ʚʦʢʨʫʛ ʄʈʊ: ʊ.1 ï ʚʥʫʪʨʠ ʤʘʛʥʠʪʘ, ʊ.2 ï ʧʨʠ ʢʦʥʪʘʢʪʝ ʨʫʢ ʧʝʨʩʦʥʘʣʘ ʩ 

ʧʘʥʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ, ʊ.3 ï ʟʦʥʘ ʫ ʤʘʛʥʠʪʘ, ʊ.4 ï ʟʦʥʘ ʚ ʮʝʥʪʨʝ ʩʪʦʣʘ ʧʘʮʠʝʥʪʘ, ʊ.5 ï ʚ ʟʦʥʝ 

ʥʦʛ ʧʘʮʠʝʥʪʘ (ʨʠʩ. 1) [16]. 

 
ʈʠʩ. 1. 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ (ʜʘʣʝʝ ï ʇɼʋ) 

ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠ ʨʘʙʦʪʝ ʄʈʊ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʚʥʫʪʨʠ ʤʘʛʥʠʪʘ, ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʨʫʢ ʧʝʨʩʦʥʘʣʘ ʩ ʧʘʥʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫ ʤʘʛʥʠʪʘ. ɺʝʣʠʯʠʥʘ 

ʝʛʦ ʧʨʝʚʳʰʝʥʠʷ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʄʈ-ʩʠʩʪʝʤʳ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʚʦ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ (Z, ʍ, ʋ) ʠ ʧʦ ʧʦʣʥʦʤʫ ʨʝʟʫʣʴʪʠʨʫʶʱʝʤʫ ʚʝʢʪʦʨʫ ʇʄʇ. ʈʘʟʤʘʭ ʨʘʟʣʠʯʠʡ 

ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʇʄʇ, ʥʘʧʨʠʤʝʨ, ʫ 1,5ʊʣ-ʪʦʤʦʛʨʘʬʘ, ʧʦ ʧʦʣʥʦʤʫ ʨʝʟʫʣʴʪʠʨʫʶʱʝʤʫ 

ʚʝʢʪʦʨʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪ 2,6 ʜʦ 1365,7 ʤʊʣ ï ʫʚʝʣʠʯʝʥʠʝ ʚ 525 ʨʘʟʘ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʇɼʋ ʜʣʷ 

ʧʦʩʪʦʷʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʩʨʝʜʥʝʤ ʚ 68 ʨʘʟ (ʠʟ ʨʘʩʯʝʪʘ ʇɼʋ, ʨʘʚʥʳʡ 20 ʤʊʣ) [4]. çʂ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʬʘʢʪʦʨʘʤ ʧʨʠ ʨʘʙʦʪʝ ʄʈʊ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʧʦʩʪʦʷʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʧʝʨʝʤʝʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʠ ʧʝʨʝʤʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʪʦʢʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ 50 ɻʮ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʠ 
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ɿʦʥʳ ʨʘʟʤʝʱʝʥʠʷ ʜʘʪʯʠʢʘ ʠʟʤʝʨʝʥʠʷ 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʢʘʨʪʠʥʘ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ 

ʄʈ-ʪʦʤʦʛʨʘʬʦʚ 

˻͋ͪ͊͘ лΣмп ́͡ 

General Electric 0,2 ́ ͡

Pillips 1,0 ́  ͡

Pillips 1,5 ́  ͡

˽˨̂ Ґ мл ͣ́͡ 
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ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʰʫʤ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ), 

ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝè. 

ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʥʠʢʘʣʴʥʳ ʠ ʦʯʝʥʴ ʚʘʞʥʳ ʪʝʤ, ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʩʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʭ ʪʦʤʦʛʨʘʬʦʚ, 

ʥʘʯʠʥʘʷ ʫʞʝ ʩ ʫʨʦʚʥʷ ʤʘʣʦʤʦʱʥʳʭ (0,14ʊʣ) ʤʦʜʠʬʠʢʘʮʠʡ, ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʄʈʊ ʚ ʨʘʤʢʘʭ ʝʛʦ ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ 

ʚʳʨʠʩʦʚʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʢʘʨʪʠʥʘ, ʩʤ. ʪʘʙʣʠʮʫ 2. 

 

ʊʘʙʣʠʮʘ 2. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʄʈ-ʪʦʤʦʛʨʘʬʦʚ. 

ɸʧʧʘʨʘʪ ʉʪʨʘʥʘ ʀʥʜʫʢʮʠʷ, ʊʣ ʏʘʩʪʦʪʘ, ʄɻʮ
4
 

ʆʙʨʘʟ-1, ʆʙʨʘʟ-2, ʆʙʨʘʟ-3 ʈʦʩʩʠʷ 0,12-0,14 5-6 

ʆʆʆ "ʄɼʉ" ʇʨʝʩʪʠʞ-04 ʈʦʩʩʠʷ 0,38 13,6 

Fonar QUAD 12000 ʉʐɸ 0,6 24,9 

Siemens Magnetom Harmony ɻʝʨʤʘʥʠʷ 1,0 42,6 

Siemens Magnetom Symphonia, 

ʆʆʆ "ʄɼʉ" ʇʨʝʩʪʠʞ-15 

ɻʝʨʤʘʥʠʷ 

ʈʦʩʩʠʷ 

1,5 63,9 

Bruker Tomikon S200 ɻʝʨʤʘʥʠʷ 2,0 85,2 

Siemens Magnetom Verio ɻʝʨʤʘʥʠʷ 3,0 127,7 

 

ʅʘ ʪʦʤ ʞʝ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʯʪʦ ʠ ʨʘʙʦʪʘ ʄʈʊ, ʜʝʡʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ 

ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʩʤ. ʪʘʙʣʠʮʫ 3 [5]. 

 

ʊʘʙʣʠʮʘ 3. ʉʦʦʪʥʦʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʜʫʨ, ʯʝʣʦʚʝʢʘ ʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʭ ʪʦʤʦʛʨʘʬʦʚ. 

                                                 
4
 ʈʘʩʯʝʪ ʯʘʩʪʦʪ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʘʩʪʦʪʳ ʃʘʨʤʦʨʘ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ, ʨʘʚʥʦʡ 42,58. 

5
 ʈʠʪʤʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. 

ɼʠʘʧʘʟʦʥ ʏʘʩʪʦʪʘ, 

ɻʮ 

ʅʘʟʚʘʥʠʝ ʬʠʟʠʦʧʨʦʮʝʜʫʨ ʌʫʥʢʮʠʷ ʄʈʊ, 

ʊʣ/ʄɻʮ 

ʂʨʘʡʥʝ ʥʠʟʢʠʝ 3-30 - ʕʣʝʢʪʨʦʩʦʥ 

- ɼʠʘʜʠʥʘʤʦʤʝʪʨʠʷ 

 

ʈʠʪʤʳ ɻʄ ʠ 

ɻʄʇ ɿʝʤʣʠ
5
 

- 

ʉʚʝʨʭʥʠʟʢʠʝ 30-300 -ɻʘʣʴʚʘʥʠʟʘʮʠʷ, 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ 

- ʕʣʝʢʪʨʦʩʦʥ 

- - 

ʀʥʬʨʘʥʠʟʢʠʝ 300-

3000 

- ʀʥʪʝʨʬʝʨʝʥʮʪʝʨʘʧʠʷ 

- ʌʣʶʢʪʫʦʨʠʟʘʮʠʷ 

- - 

ʆʯʝʥʴ ʥʠʟʢʠʝ 3-30ʢɻʮ - ɸʤʧʣʠʧʫʣʴʩʪʝʨʘʧʠʷ 

- ʋʣʴʪʨʘʪʦʥʦʪʝʨʘʧʠʷ 

- - 

ʅʠʟʢʠʝ 30-

300ʢɻʮ 

-ʄʝʩʪʥʘʷ ʜʘʨʩʦʥʚʘʣʠʟʘʮʠʷ - - 

ʉʨʝʜʥʠʝ 0,3-3 

ʄɻʮ 

- - - 

ɺʳʩʦʢʠʝ 3-30 

ʄɻʮ 

-ɺʳʩʢʦʢʦʯʘʩʪʦʪʥʘʷ ʪʝʨʘʧʠʷ 

(ʋɺʏ-ʪʝʨʘʧʠʷ) 

- ʀʥʜʫʢʪʦʪʝʨʤʠʷ 

-ʄʘʛʥʠʪʦʪʝʨʘʧʠʷ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ 

- 0,12-0,15/ 

5-6 

0,5/25,5 

 

ʆʯʝʥʴ ʚʳʩʦʢʠʝ 30-300 

ʄɻʮ 

-ʄʘʛʥʠʪʦʪʝʨʘʧʠʷ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ 

- 1,0/42,6 

1,5/63,3 

2,0/85,2 

3,0/127 
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ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʜʠʘʧʘʟʦʥʳ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʚ ʯʘʩʪʦʪʥʦʤ ʧʘʨʘʤʝʪʨʝ ʩ 

ʜʠʘʧʘʟʦʥʘʤʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʭ ʪʦʤʦʛʨʘʬʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʨʘʜʠʦʚʦʣʥʳ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ ʄʈʊ, ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ, ʦʜʥʘʢʦ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ. 

ɼʦʢʪʦʨʦʤ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʦʤ, ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʜʚʫʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʦʪʜʝʣʝʥʠʡ ʢʣʠʥʠʢʠ ʄɺɼ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘ ɻ.ɻ. ʂʦʣʝʩʥʠʢʦʚʳʤ ʧʨʠ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ, 

ʩʪʨʘʜʘʶʱʠʭ ʷʟʚʦʡ ʞʝʣʫʜʢʘ, ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤ ʧʫʪʸʤ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʨʘʥʘ 

ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʂɺʏ-ʪʝʨʘʧʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: ʚ 

ʛʨʫʧʧʝ, ʧʦʜʚʝʨʞʝʥʥʦʡ ʚʦʟʜʝʡʩʪʚʠʶ ʵʢʨʘʥʠʨʦʚʘʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ 

ʙʳʣʘ ʚʳʰʝ, ʘ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʙʦʣʴʥʠʮʝ ï ʤʝʥʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ. çʉʪʘʣʦ 

ʦʯʝʚʠʜʥʦ ï ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ ʤʝʰʘʝʪè [13]. 

ʕʪʦ ʥʘʙʣʶʜʝʥʠʝ ʣʝʛʢʦ ʦʙʲʷʩʥʷʝʪʩʷ ʢʦʥʮʝʧʮʠʷʤʠ ʨʦʩʩʠʡʩʢʠʭ ʬʠʟʠʢʦʚ: ʪʝʦʨʠʝʡ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ɻ.ʀ. ʐʠʧʦʚʘ ʠ EGS-ʢʦʥʮʝʧʮʠʝʡ ʠ ʬʠʪʦʥʥʦʡ ʪʝʦʨʠʝʡ ɸ.ɽ. ɸʢʠʤʦʚʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʟʣʫʯʝʥʠʷ ʠʤʝʶʪ ʪʦʨʩʠʦʥʥʫʶ 

(ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ, ʠʣʠ ʧʦʣʝʚʫʶ) ʢʦʤʧʦʥʝʥʪʫ [11-15]. ʇʦʵʪʦʤʫ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʵʬʬʝʢʪ 

ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʠʤʝʥʥʦ ʵʪʦʡ ʢʦʤʧʦʥʝʥʪʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʶʙʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʠʙʦʨ ʠʤʝʝʪ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ 

ʬʦʨʤʳ ʦʙʲʝʢʪʘ, ʚʨʘʱʘʶʱʠʭʩʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʥʘʠʤʝʥʴʰʘʷ ʠʟ ʢʦʪʦʨʳʭ ʢʚʘʥʪ, ʠ 

ʩʦʟʜʘʚʘʝʤʦʛʦ ʠʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ [11-14]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʡ 

ʪʦʤʦʛʨʘʬ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ (ʛʝʥʝʨʘʪʦʨʦʤ) ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ. ɸʥʘʣʦʛʠʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʠ ʫ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʵʬʬʝʢʪʦʤ 

ʂʠʨʣʠʘʥʘ [14]. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʠʤʝʝʪ ʪʦʨʩʠʦʥʥʘʷ ʧʨʠʨʦʜʘ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ [13, 22, 23]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʦʨʩʠʦʥʥʳʝ ʠʟʣʫʯʝʥʠʷ ʧʦʣʷʨʠʟʫʶʪ (ʠʟʤʝʥʷʶʪ) ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ 

ʧʦʧʝʨʝʯʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʨʘʚʦ- ʠ ʣʝʚʦʚʨʘʱʘʶʱʠʭʩʷ ʧʦʣʝʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʠʤʝʶʪ ʧʨʘʚʦʝ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ (ʜʘʣʝʝ ï ʇʊʇ), ʣʠʰʴ 

ʝʜʠʥʠʮʳ ï ʣʝʚʦʝ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ (ʜʘʣʝʝ ï ʃʊʇ). ɺʩʝ ʠʟʚʝʩʪʥʳʝ ʥʘʤ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ, 

ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʡ ʪʦʤʦʛʨʘʬ, ʩʦʟʜʘʶʪ ʣʝʚʦʚʨʘʱʘʶʱʠʝʩʷ 

ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ. 

ʀʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʜʝʡʩʪʚʠʷ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʙʳʣʦ ʥʘʯʘʪʦ ʩ 

ʧʝʨʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʪʦʨʩʠʦʥʥʳʤʠ ʛʝʥʝʨʘʪʦʨʘʤʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʝʯʘʣʴʥʦʛʦ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʘʢʪʘ ʛʠʙʝʣʠ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʠʤʝʨʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜ 

ʠʟʫʯʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʝʪʘʣʣʦʚ ʜʦ ʤʦʤʝʥʪʘ ʩʦʟʜʘʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʞʝ 

ʪʦʛʜʘ ʙʳʣʦ ʟʘʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʦ, ʯʪʦ ʧʨʘʚʦʚʨʘʱʘʶʱʠʝʩʷ ʧʦʣʷ ʦʙʣʘʜʘʶʪ ʦʙʱʝʫʢʨʝʧʣʷʶʱʠʤ 

ʜʝʡʩʪʚʠʝʤ, ʧʦʚʳʰʘʶʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʩʪʠʤʫʣʠʨʫʶʪ ʠʤʤʫʥʥʫʶ 

ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʤʘ, ʘ ʣʝʚʦʚʨʘʱʘʶʱʠʝʩʷ ʧʦʣʷ, ʥʘʦʙʦʨʦʪ, ʫʛʥʝʪʘʶʪ ʝʝ, ʚʳʟʳʚʘʶʪ ʥʘʨʫʰʝʥʠʷ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʤʝʤʙʨʘʥ ʠ ʫʚʝʣʠʯʝʥʠʷ ʚʷʟʢʦʩʪʠ ʞʠʜʢʠʭ ʩʨʝʜ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʫʭʫʜʰʝʥʠʶ 

                                                 
6
 ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʪʦʤʦʛʨʘʤʤ ʚʦʟʤʦʞʝʥ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʫ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʤ 

ʦʙʣʘʜʘʝʪ ʣʶʙʦʡ ʦʙʲʝʢʪ, ʠʤʝʶʱʠʡ ʟʘʨʷʜ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ ʠʩʧʫʩʢʘʝʪ ʚʦʣʥʳ ʚ 

ʢʨʘʡʥʝ ʚʳʩʦʢʦʤ ʜʠʘʧʘʟʦʥʝ (ʂɺʏ-ʜʠʘʧʘʟʦʥʝ), ʥʘ ʯʘʩʪʦʪʝ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʢʣʝʪʦʢ ï 42-67 ɻɻʮ, 

http://www.doctorlife.ru/bp.htm. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ ʷʚʣʷʝʪʩʷ ʧʨʝʢʨʘʩʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʧʨʠʝʤʘ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. 

ʋʣʴʪʨʘʚʳʩʦʢʠʝ 0,3-3 

ɻɻʮ 

- ɼʝʮʠʤʝʪʨʦʚʘʷ ʪʝʨʘʧʠʷ 

- ʉʘʥʪʠʤʝʪʨʦʚʘʷ ʪʝʨʘʧʠʷ 

- - 

ʉʚʝʨʭʚʳʩʦʢʠʝ 3-30 ɻɻʮ - - - 

ʂʨʘʡʥʝ 

ʚʳʩʦʢʠʝ 

30-300 

ɻɻʮ 

- ʂʨʘʡʥʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ 

ʪʝʨʘʧʠʷ (ʂɺʏ-ʪʝʨʘʧʠʷ) 

ʕʥʝʨʛʦʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʡ 

ʦʙʤʝʥ ʢʣʝʪʦʢ
6
 

- 

ɻʠʧʝʨʚʳʩʦʢʠʝ 300-

3000ɻɻʮ 

- - - 
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ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʳʝ ʣʝʚʳʤ ʧʦʣʷʤ ʠʟʤʝʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪ 

ʧʨʘʚʳʝ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ, ʧʨʝʚʳʰʘʶʱʠʝ ʪʦʨʩʠʦʥʥʳʡ ʬʦʥ ʯʝʣʦʚʝʢʘ ʚ 8-10 ʨʘʟ [11-15, 18, 20]. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʝʨʚʦʠʩʪʦʯʥʠʢʠ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ ʠ ʄʈ-ʪʦʤʦʛʨʘʬʘ 

ʦʜʠʥʘʢʦʚʳʝ, ʪʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ʅʦ, ʟʘ ʩʯʝʪ ʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʷ ʧʦʩʣʝʜʥʝʛʦ, ʚʦʟʜʝʡʩʪʚʠʝ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʝ. 

ʉʫʤʤʠʨʦʚʘʚ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʩʚʝʜʝʥʠʷ ʥʘ ʵʪʦʪ ʩʯʝʪ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʫʶ ʩʭʝʤʫ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʍʦʪʷ ʪʦʯʥʳʡ ʠ ʦʙʲʝʢʪʠʚʥʳʡ ʝʛʦ ʤʝʭʘʥʠʟʤ ʪʨʝʙʫʝʪ ʩʝʨʴʝʟʥʳʭ ʛʣʫʙʠʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉ ʧʦʟʠʮʠʠ ʪʝʦʨʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, EGS-ʢʦʥʮʝʧʮʠʠ ʠ ʬʠʪʦʥʥʦʡ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʤ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʪʝʦʨʠʠ ʩʧʠʥʦʚʦʛʦ ʩʪʝʢʣʘ [12, 13, 24]. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʧʠʥʦʚʦʛʦ ʩʪʝʢʣʘ ʦʙʣʘʜʘʶʪ ʞʠʜʢʦʩʪʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʪʝʣʘ, ʪʦ ʦʥʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʪʦʨʩʠʦʥʥʳʭ 

ʠʟʣʫʯʝʥʠʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʢʨʦʚʴ, ʤʝʞʩʫʩʪʘʚʥʘʷ ʞʠʜʢʦʩʪʴ, ʞʝʣʝʟʠʩʪʘʷ ʪʢʘʥʴ ʠ ʚʝʱʝʩʪʚʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʥʘʙʣʶʜʝʥʠʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʤʘʛʥʠʪʦʙʠʦʣʦʛʠʠ [6-9], ʚ ʢʦʪʦʨʳʭ ʜʦʢʘʟʘʥʘ ʥʘʠʙʦʣʴʰʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʜʝʡʩʪʚʠʶ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʝʨʚʥʦʡ, ʠʤʤʫʥʥʦʡ, ʵʥʜʦʢʨʠʥʥʦʡ, ʥʝ ʪʘʢ ʜʘʚʥʦ ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ 

ʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʶ, ʢʘʢ ʦʪʨʘʞʝʥʠʝ ʠʭ ʩʦʜʨʫʞʝʩʪʚʝʥʥʦʡ ʠ ʯʘʩʪʠʯʥʦ 

ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʡ ʨʘʙʦʪʳ, ʠ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʫ ʜʝʪʝʡ ʠ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ. 

ʇʦʚʳʰʝʥʥʫʶ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʧʨʦʷʚʣʷʶʪ ʠ ʧʦʞʠʣʳʝ ʣʶʜʠ, ʥʦ ʫ ʥʠʭ ʠʥʦʡ ʤʝʭʘʥʠʟʤ. 

ʅʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ [21] ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʫ ʢʣʝʪʢʠ ʧʨʘʚʦʛʦ 

ʦʙʱʝʛʦ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʩʧʦʩʦʙʥʦʝ ʦʙʲʷʩʥʷʪʴ ʝʛʦ ʥʦʨʤʘʣʴʥʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʚʢʣʶʯʘʷ ʭʦʜ ʝʛʦ ʮʠʢʣʘ ʜʝʣʝʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʜʝʟʦʨʠʝʥʪʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʣʝʚʳʭ 

ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʥʘ ʧʨʘʚʳʝ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʤʝʤʙʨʘʥʳ ʚʦʟʥʠʢʘʝʪ 

ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʢʘ ʚʩʝʡ ʩʠʩʪʝʤʳ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ʢʣʝʪʢʠ ï ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʨʘʚʦʝ 

ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʢʣʝʪʢʠ ʩʪʘʥʦʚʠʪʩʷ ʣʝʚʳʤ. ʏʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʫʪʝʤ ʥʘʨʫʰʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʘʚʪʦʨʝʛʫʣʷʮʠʠ 

[13, 15, 18, 21]. ɸʚʪʦʨʦʤ ʚʳʜʚʠʛʘʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʝʨʝʨʦʜʠʚʰʝʡʩʷ 

ʢʣʝʪʢʠ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʢʣʝʪʢʘʤʠ: çéʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ 

ʢʘʥʮʝʨʦʛʝʥʝʟʝ, ʠ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʠʤʝʶʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʚʫʶ ʦʨʠʝʥʪʘʮʠʶ ʚʥʝʰʥʝʛʦ 

ʪʦʨʩʠʦʥʥʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʧʦʣʷè. 

ɻʨʫʧʧʦʡ ʫʯʝʥʳʭ ʠʟ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʳ ʠ ʌʨʘʥʮʠʠ [18] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʝʚʳʝ 

ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʜʝʬʠʮʠʪ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ: çʦʨʙʠʪʳ ʵʣʝʢʪʨʦʥʦʚ 

ʤʦʣʝʢʫʣ ʚʝʱʝʩʪʚʘ ʦʨʛʘʥʠʟʤʘ ʩʜʚʠʛʘʶʪʩʷ ʚ ʩʪʦʨʦʥʫ ʤʠʥʠʤʫʤʘ ʵʥʝʨʛʠʠè. ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʧʦʩʪʦʷʥʥʦʤ ʠ ʜʣʠʪʝʣʴʥʦʤ ʝʛʦ ʚʣʠʷʥʠʠ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ ʧʦʥʘʯʘʣʫ ʠʩʧʳʪʳʚʘʝʪ ʜʠʩʢʦʤʬʦʨʪ, 

ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʱʝʝ ʚ ʟʘʙʦʣʝʚʘʥʠʝ ʣʶʙʦʛʦ ʦʨʛʘʥʘ ʥʝʷʩʥʦʛʦ ʛʝʥʝʟʘ ʠ/ʠʣʠ ʚ ʦʙʦʩʪʨʝʥʠʝ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦ ʚʩʝʤʠ ʚʦʟʤʦʞʥʳʤʠ ʚʳʪʝʢʘʶʱʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʕʪʠ 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʨʘʟʚʠʪʠʝʤ ʫ ʣʶʜʝʡ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʭʨʦʥʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʚʘʟʦ-ʚʝʛʝʪʘʪʠʚʥʦʛʦ, ʘʩʪʝʥʦ-ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʠ 

ʩʤʝʰʘʥʥʦʛʦ ʩʠʥʜʨʦʤʦʚ [8]. ʇʨʘʚʦʚʨʘʱʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʊʇ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ, ʥʘʦʙʦʨʦʪ, 

ʠʟʙʳʪʦʯʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʘʤʠ, ʢʦʪʦʨʘʷ ʩ ʣʝʛʢʦʩʪʴʶ ʧʝʨʝʜʘʝʪʩʷ ʚʩʝʡ ʢʣʝʪʢʝ 

ʚ ʮʝʣʦʤ ʩ ʧʦʚʳʰʝʥʠʝʤ ʝʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ [15]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʩʧʠʥʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ʤʦʞʝʪ ʠʤʝʪʴ 

ʩʣʝʜʩʪʚʠʝʤ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʝʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, çʧʨʦʚʦʜʠʤʦʩʪʠ (ʠʣʠ 

ʜʠʩʧʝʨʩʠʠ ʧʨʦʚʦʜʠʤʦʩʪʠ), ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʍʦʣʣʘ, 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʧʘʨʘʤʝʪʨʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ. ɺʩʝ ʵʪʠ 

ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦè [12, 13]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʥʝʥʠʝ ʪʦʨʩʠʦʥʥʦʛʦ 

ʧʦʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚʝʜʝʪ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ ʠʤ ʥʦʚʳʭ ʢʘʯʝʩʪʚ, ʭʘʨʘʢʪʝʨ ʢʦʪʦʨʳʭ 

ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʚʥʝʰʥʝʛʦ ʪʦʨʩʠʦʥʥʦʛʦ 

ʧʦʣʷ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʜʥʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʜʨʫʛʠʝ 

(ʥʘʧʨʠʤʝʨ, ʕʡʥʰʪʝʡʥʘ-ʇʦʜʦʣʴʩʢʦʛʦ-ʈʦʟʝʥʘ ʧʘʨʘʜʦʢʩ, ʪʝʦʨʝʤʘ ɹʝʣʣʘ, ʷʚʣʝʥʠʝ 

çʩʠʥʭʨʦʥʥʦʩʪʠè), ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʩʣʝʜʩʪʚʠʡ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ 

ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʯʝʣʦʚʝʢʦʤ ʥʘ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʣʶʜʝʡ ʠ ʧʨʝʜʤʝʪʳ [9, 22, 23]. ʍʦʪʷ, 

ʦʙʣʘʜʘʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʪʘʩʪʘʙʠʣʴʥʦʩʪʴʶ ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 
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ʝʤʫ ʘʜʘʧʪʠʚʥʦʩʪʴ, ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʦʡʯʠʚ ʢ ʣʝʚʳʤ ʚʥʝʰʥʠʤ ʧʦʣʷʤ ʩ ʮʝʣʴʶ 

ʩʦʭʨʘʥʝʥʠʷ ʛʦʤʝʦʩʪʘʟʘ. ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʩʣʝʜʫʶʱʠʤ ʤʥʝʥʠʝʤ: çʢʣʝʪʢʘ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʩʣʦʡʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʠ 

ʩʘʤʦʩʦʛʣʘʩʦʚʘʥʥʳʭ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʣʠʯʥʳʤ ʚʥʝʰʥʠʤ ʧʦʣʝʚʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʯʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠè [21-23]. 

ʈʘʥʝʝ ʚʦʟʥʠʢʘʶʱʠʝ ʷʚʣʝʥʠʷ, ʦʪʤʝʯʝʥʥʳʝ ʖ.ʍʦʣʦʜʦʚʳʤ, ʧʦʩʣʝ ʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚʝʨʦʷʪʥʦ ʪʝʧʝʨʴ ʩʤʦʛʫʪ ʙʳʪʴ ʧʦʥʷʪʳ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ: 

ʦʩʣʘʙʣʝʥʠʝ ʧʘʤʷʪʠ ʠ ʜʨʫʛʠʭ ʫʩʣʦʚʥʳʭ ʨʝʬʣʝʢʩʦʚ (ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ, ʧʠʱʝʚʳʭ) ʫ ʣʶʜʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʚʳʩʦʢʠʭ ʕʄʇ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʝʜʣʝʥʥʳʭ ʚʦʣʥ ʚ ʠʭ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʝ, 

ʤʘʣʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʘ, ʦʩʣʘʙʣʝʥʠʝ ʨʝʘʢʮʠʠ ʥʘ ʙʦʣʝʚʦʡ ʨʘʟʜʨʘʞʠʪʝʣʴ, ʠʟʤʝʥʝʥʠʷ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ (ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, ʥʝʩʜʝʨʞʘʥʥʦʩʪʴ, ʥʝʪʝʨʧʝʣʠʚʦʩʪʴ, ʛʥʝʚʣʠʚʦʩʪʴ, 

ʯʫʚʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʩʘʤʦʨʘʟʜʨʘʞʝʥʠʷ, 

ʧʦʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʛʠʧʦʬʠʟʘ, ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʦʤ ʠ ʥʘʨʫʰʝʥʠʡ 

ʧʨʦʪʝʢʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʵʤʙʨʠʦʪʨʦʧʥʳʡ, ʪʝʨʘʪʦʛʝʥʥʳʡ ʠ ʤʫʪʘʛʝʥʥʳʡ 

ʵʬʬʝʢʪʳ), ʦʪʷʛʦʱʝʥʠʝ ʧʨʦʪʝʢʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʫʩʠʣʝʥʠʝ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ. ɸ ʪʘʢʞʝ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʩʫʙʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ï 

ʫʩʠʣʝʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʧʫʟʳʨʴʢʦʚ ʜʦ ʧʦʣʥʦʛʦ ʠʭ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʨʘʟʨʫʰʝʥʠʝ ʤʝʤʙʨʘʥ ʘʩʪʨʦʮʠʪʘʨʥʦʛʦ 

ʦʪʨʦʩʪʢʘ, ʚʳʭʦʜ ʥʝʡʨʦʩʝʢʨʝʪʘ ʠʟ ʥʝʡʨʦʛʠʧʦʬʠʟʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʠʩʪʦʱʝʥʠʝʤ. ɺʣʠʷʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠʤʝʶʪ ʢʫʤʫʣʷʪʠʚʥʳʡ (ʥʘʢʦʧʠʪʝʣʴʥʳʡ) ʭʘʨʘʢʪʝʨ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʪʤʝʯʘʝʪʩʷ ʠ ʙʝʩʢʦʥʪʘʢʪʥʦʝ ʝʛʦ ʧʨʦʷʚʣʝʥʠʝ ʥʘ ʫʯʘʩʪʢʠ, ʣʠʰʝʥʥʳʝ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʧʫʪʝʤ 

ʥʝʨʚʥʳʭ ʩʚʷʟʝʡ ʩʦ ʚʩʝʤʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʦʚʣʝʢʘʝʪʩʷ 

ʥʝʡʨʦʛʣʠʷ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʫʯʘʩʪʚʫʶʱʘʷ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘʨʫʰʝʥʠʡ ʠ ʥʘ ʩʘʤʠ 

ʥʝʡʨʦʮʠʪʳ. ʋʩʪʘʥʦʚʣʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʦʪʜʝʣʘ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʥʘʜ ʜʚʠʛʘʪʝʣʴʥʳʤ ʩ ʮʝʥʪʨʘʣʴʥʳʤʠ ʠʭ ʟʚʝʥʴʷʤʠ ʨʝʬʣʝʢʪʦʨʥʳʭ ʜʫʛ. ʀʟʤʝʥʝʥʠʷ 

ʥʦʩʠʣʠ ʢʘʨʪʠʥʫ ʛʠʧʦʢʩʠʯʝʩʢʦʡ ʵʥʮʝʬʘʣʦʧʘʪʠʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʧʝʨʝʜʘʯʠ 

ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʧʦʩʣʝ ʜʝʡʩʪʚʠʷ ʧʦʩʪʦʷʥʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ [6-9]. 

ɺ ʪʦʤ ʯʠʩʣʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʦʨʩʠʦʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʚʦʣʥ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʘʭ ʧʣʘʚʣʝʥʠʷ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚ 

ʚ ʤʝʪʘʣʣʫʨʛʠʠ, ʫʤʝʨʱʚʣʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʧʨʘʚʣʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʛʦʣʦʚʥʦʡ 

ʤʦʟʛ, ʫʥʠʯʪʦʞʝʥʠʷ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ ʠʣʠ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʩʦʣʝʥʦʡ ʚʦʜʳ ʘʧʧʘʨʘʪʦʤ ʂʘʥʟʠʫʩʘ 

(ʧʦʩʢʦʣʴʢʫ ʧʦʣʫʯʘʝʤʘʷ ʵʥʝʨʛʠʷ ʧʨʝʚʳʰʘʝʪ ʵʥʝʨʛʠʶ, ʟʘʪʨʘʯʠʚʘʝʤʫʶ ʥʘ ʛʝʥʝʨʘʮʠʶ 

ʨʘʜʠʦʚʦʣʥ) ʠʣʠ, ʥʘʧʨʠʤʝʨ, ʚ ʧʦʣʥʦʤ ʨʘʟʦʨʫʞʝʥʠʠ ʦʩʥʘʱʝʥʥʦʛʦ ʥʦʚʝʡʰʝʡ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʙʦʝʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʦʡ ʇʈʆ "ʀʜʞʠʩ" ʠ 

ʢʨʳʣʘʪʳʤʠ ʨʘʢʝʪʘʤʠ "ʊʦʤʘʛʘʚʢ" ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʵʩʤʠʥʮʘ USS Donald Cook 12 ʘʧʨʝʣʷ 2014 

ʛʦʜʘ ʚ ʚʦʜʘʭ ʏʝʨʥʦʛʦ ʤʦʨʷ ʧʨʠ ʝʛʦ ʦʙʣʝʪʝ ʨʦʩʩʠʡʩʢʠʤ ʙʦʤʙʘʨʜʠʨʦʚʱʠʢʦʤ ʉʫ-24, ʠʤʝʶʱʝʛʦ 

ʥʘ ʙʦʨʪʫ ʪʦʣʴʢʦ ʨʦʩʩʠʡʩʢʠʡ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʡ ʢʦʤʧʣʝʢʩ çʍʠʙʠʥʳè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʥʝʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʧʦʟʚʦʣʷʶʪʩʷ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʣʝʚʦʚʨʘʱʘʶʱʝʡ ʪʦʨʩʠʦʥʥʦʡ 

ʢʦʤʧʦʥʝʥʪʦʡ ʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʚʳʟʳʚʘʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʧʫʪʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ 

ʦʙʲʝʢʪʘ. ʇʦ ʩʚʦʡʩʪʚʘʤ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡʩʪʚʘʤ ʵʩʢʦʥʘ
7
 [22-23]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʯʝʣʦʚʝʢʘ ʵʪʦ ʠ ʝʩʪʴ ʝʛʦ ʵʩʢʦʥ. ʅʝʤʘʣʦʚʘʞʥʦʝ ʫʯʘʩʪʠʝ ʚ ʵʪʦʤ 

ʤʝʭʘʥʠʟʤʝ ʦʪʚʦʜʠʪʩʷ ʨʦʣʠ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʪʨʘʥʩʣʠʨʦʚʘʥʠʷ ʥʘ ʥʝʝ 

ʚʦʟʜʝʡʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ [10,15]. 

                                                 
7
 ʕʩʢʦʥ ï ʵʥʝʨʛʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʫʩʪʦʡʯʠʚʳʭ ʧʦʣʝʚʳʭ 
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ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʪʦʨʩʠʦʥʥʘʷ ʧʨʠʨʦʜʘ ʯʝʣʦʚʝʢʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʝʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʪʝʤʧʝʨʘʤʝʥʪʘ, ʩʪʝʨʝʦʪʠʧʦʚ ʚʦʩʧʨʠʷʪʠʷ, ʘʥʘʣʠʟʘ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ï ʧʩʠʭʠʢʠ ʠ ʧʦʚʝʜʝʥʠʷ [11-

15, 22, 23], ʪʦ ʵʬʬʝʢʪ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʦʪʨʘʞʘʝʪʩʷ ʠ ʥʘ ʝʛʦ ʨʘʟʫʤʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ ʧʦʜʭʦʜʦʚ: ʪʝʦʨʠʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ ɻ.ʐʠʧʦʚʘ, EGS-ʢʦʥʮʝʧʮʠʠ ʠ ʬʠʪʦʥʥʦʡ ʪʝʦʨʠʠ ɸ.ɸʢʠʤʦʚʘ ï ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʦʙʣʘʜʘʝʪ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʵʬʬʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʦʙʲʷʩʥʷʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʪʦʨʩʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ ʦʢʘʟʳʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʩʢʦʥ 

ʦʙʩʣʝʜʫʝʤʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ï ʥʘ ʦʢʨʫʞʘʶʱʝʝ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʥʘ ʣʶʜʝʡ. ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʚʳʟʳʚʘʝʪ ʜʝʩʪʨʫʢʪʠʚʥʦʝ ʩʢʨʳʪʦʝ ʠ ʦʪʩʨʦʯʝʥʥʦʝ ʧʦʣʝʚʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʥʘ ʝʛʦ ʧʩʠʭʠʢʫ. ʀʟʤʝʥʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ 

ʩʧʦʩʦʙʥʦ ʚʳʟʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʜʝʛʨʘʜʘʮʠʠ ʯʝʣʦʚʝʢʘ ʢʘʢ ʣʠʯʥʦʩʪʠ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʠʤʝʶʱʝʡ 

ʩʭʦʜʩʪʚʘ ʩ ʘʫʪʠʟʤʦʤ. ɺ ʨʘʟʚʠʪʠʠ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʣʝʞʠʚʘʝʪʩʷ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʛʨʫʧʧ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚʣʠʷʥʠʷ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʦʟʤʦʞʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʧʦʣʥʦʮʝʥʥʦʝ ʚʩʝʩʪʦʨʦʥʥʝʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠʟʫʯʝʥʠʝ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ɺ ʩʚʷʟʠ ʩ ʚʘʞʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʞʝʩʪʦʯʠʪʴ ʧʦʢʘʟʘʥʠʷ ʢ ʝʛʦ ʚʳʙʦʨʫ, ʧʨʦʚʝʩʪʠ ʝʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠ ʧʦʤʦʱʠ 

ʪʦʨʩʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʚʦʟʤʦʞʥʦ ʩ ʧʦʧʫʣʷʨʠʟʘʮʠʝʡ 

ʤʘʣʦʤʦʱʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ, ʥʘʧʨʠʤʝʨ, ʚʘʨʠʘʥʪʘ çʖʥʠʪʦʤè (ʈʦʩʩʠʷ). 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʫʩʪʦʡʯʠʚʦʛʦ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʭʦʜʘ ʨʘʟʚʠʪʠʷ ʞʠʟʥʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ ʵʪʠʯʝʩʢʫʶ ʛʨʘʤʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʦʨʠʝʥʪʠʨʘʤ ʨʘʟʫʤʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [22, 23], ʦ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʦʪʦʨʳʭ ʧʠʰʫʪ [25, 27]. 

ʇʦʩʣʝʜʥʠʝ ʧʦʟʚʦʣʷʪ ʘʢʪʠʚʥʦ ʠʟʫʯʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʦʙʲʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʥʘʫʢʝ ï 

ʪʦʨʩʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʫʢʠ ʠ ʤʝʜʠʮʠʥʳ. 

 

ɺ ʩʚʷʟʠ ʩ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ ʦʙʱʝʠʟʚʝʩʪʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʚ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʭ ʪʦʤʦʛʨʘʬʦʚ, ʠ ʠʟʫʯʝʥʠʷ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, 

ʦʪʥʦʩʷʱʝʝʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʘʥʜʘʨʪʥʦʡ ʥʘʫʢʦʡ ʢ ʝʝ ʘʥʪʠʥʘʫʯʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʰʠʙʦʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʟʚʝʩʪʥʳʭ ʬʘʢʪʦʚ ʚʳʩʦʢʘ. ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʧʦʜʦʙʨʘʥʥʳʝ ʤʥʦʶ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʦʯʝʚʠʜʥʳʤʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʠ ʬʘʢʪʘʤʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʘ ʠ ʢʦʤʤʝʥʪʠʨʦʚʘʣʘ 

ʬʘʢʪʳ ʠʟ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ: 
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ɺ ʧʫʙʣʠʢʘʮʠʠ ʢʨʘʪʢʦ ʠʟʣʦʞʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʥʘʰʠʭ ʧʦʜʭʦʜʘʭ  ʢ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʠ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʦ 

ʢʦʥʩʪʨʫʢʮʠʷʭ ʛʝʥʝʨʘʪʦʨʦʚ ʚʦʟʙʫʞʜʝʥʠʡ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʧʣʘʟʤʝ  ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ. ɼʘʥʥʳʝ ʨʘʙʦʪʳ ʚʝʜʫʪʩʷ ʩ 

1987 ʛʦʜʘ, ʥʦ ʪʦʣʴʢʦ ʥʝʜʘʚʥʦ ʧʦʣʫʯʠʣʠ ʬʠʟʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʫʶ  ʙʘʟʫ ʚ ʚʠʜʝ ʥʘʰʝʡ ʢʦʥʮʝʧʮʠʠ ʚʠʨʪʫʘʣʴʥʦʡ 

ʧʣʘʟʤʳ [1]. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʧʦʣʫʯʘʶʪ: ʬʝʥʦʤʝʥ ʪʝʣʝʧʦʨʪʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ [5], ʥʝʣʦʢʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [5] ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʪʦʥʢʠʝ ʧʦʣʷè ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʇʦʢʘʟʘʥʘ ʟʘʢʦʥʦʤʝʨʥʘʷ ʧʨʠʝʤʩʪʚʝʥʥʦʩʪʴ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚ ʕʄʀ ʂɺʏ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ  ʧʦʠʩʢʦʚʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙʣʘʩʪʷʭ ʪʝʣʝʧʦʨʪʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝʣʦʢʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ.    ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʦʪʢʨʳʚʘʝʪ ʮʠʢʣ ʧʫʙʣʠʢʘʮʠʡ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʦ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʠʟʫʯʝʥʠʷ çʪʝʣʝʧʦʨʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠè ʠ ʥʝʣʦʢʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ɺ ʙʫʜʫʱʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ  ʦ ʩʧʦʩʦʙʘʭ ʠ ʨʝʟʫʣʴʪʘʪʘʭ 

ʣʦʢʘʣʴʥʦʛʦ ʠ ʥʝʣʦʢʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʠ  ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʬʠʟʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. 

 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʢʨʘʪʢʦʤʫ ʦʧʠʩʘʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʛʝʥʝʨʘʮʠʠ ʚʦʟʙʫʞʜʝʥʠʡ 

ʚʠʨʪʫʘʣʴʥʦʡ ʧʣʘʟʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʳʭ ʠʟʣʫʯʝʥʠʡ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʛʝʨʝʥʪʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʢʨʘʡʥʝ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʕʄʀ ʂɺʏ) ʚ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʇʊʀ) [1]. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʕʄʀ ʂɺʏ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʘʤʧʘ ʦʙʨʘʪʥʦʡ ʚʦʣʥʳ 

(ʃʆɺ), ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʈɸʅ ʅ.ɼ. ɼʝʚʷʪʢʦʚʘ. ɻʝʥʝʨʘʪʦʨʳ ʇʊʀ, 

ʠʤʝʶʱʠʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʕʄʀ ʂɺʏ ʣʘʚʠʥʦʧʨʦʣʝʪʥʳʡ ʜʠʦʜ (ʃʇɼ), ʚ ʜʘʥʥʦʡ 

ʧʫʙʣʠʢʘʮʠʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ.  

ʈʘʙʦʪʝ ʩ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʳʤʠ ʧʦʣʷʤʠ (ʇʊʇ) ʧʨʝʜʰʝʩʪʚʦʚʘʣ ʮʠʢʣ ʠʩʩʣʝʜʦʚʘʥʠʡ 

çʠʥʬʦʨʤʘʮʠʦʥʥʳʭè ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʕʄʀ ʂɺʏ. ɺ ʵʪʠʭ ʘʢʘʜʝʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʦʩʥʦʚʝ ʥʘʜʝʞʥʦ ʦʪʨʘʙʦʪʘʥʥʦʡ ʤʝʪʨʦʣʦʛʠʠ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʥʝʦʙʳʯʥʳʝ ʵʬʬʝʢʪʳ, ʥʝ ʥʘʰʝʜʰʠʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ. 

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʧʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʚʦʟʤʦʞʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʦʙʳʯʥʳʤʠ 

ʙʠʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʞʠʚʳʭ ʩʠʩʪʝʤ [2, 3]. 

ʅʝʦʙʳʯʥʳʝ ʩʚʦʡʩʪʚʘ ʙʠʦʩʠʩʪʝʤ ʧʦʩʣʫʞʠʣʠ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ 

ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʠʦʩʠʩʪʝʤ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʇʊʇ. ʀʟʫʯʝʥʠʝ ʇʊʀ ʩʪʘʣʦ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩ 1987 ʛʦʜʘ. ʊʝʨʤʠʥ ʇʊʇ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʠʤʝʝʪ 

ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʪʦʣʢʦʚʘʥʠʷ ʠ ʧʦ ʩʫʱʝʩʪʚʫ ʥʝ ʦʧʨʝʜʝʣʝʥ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʳ ʦʧʨʝʜʝʣʷʣʠ ʝʛʦ ʢʘʢ ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʩʦʧʨʦʚʦʞʜʘʶʱʠʡ ʕʄʀ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʦʧʠʩʘʥʳ ʫʩʪʨʦʡʩʪʚʘ: ʠʩʪʦʯʥʠʢʠ ʇʊʇ ʠ ʛʝʥʝʨʘʪʦʨʳ ʇʊʀ.  

ʄʳ ʫʩʪʘʥʦʚʠʣʠ (ʉʤʠʨʥʦʚ ɸ.ʖ., 1992 ʛʦʜ), ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʕʄʀ ʂɺʏ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʪʨʝʭʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʥʝʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚʦʣʥʳ ʧʦʛʣʦʱʝʥʥʦʛʦ ʕʄʀ 

ʤʠʣʣʠʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʂɺʏ) ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʘʢʮʝʧʪʦʨʦʚ. ʊʘʢʠʭ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʢʣʝʪʢʠ ʃʘʥʛʝʥʛʘʨʩʘ ʢʦʞʠ, ʧʦʣʷ ʨʝʮʝʧʪʦʨʦʚ ʢʦʞʠ ʠ ʪʦʯʝʢ 

ʘʢʫʧʫʥʢʪʫʨʳ. ʊʘʢ ʤʦʛʫʪ ʥʘʡʪʠ ʦʙʲʷʩʥʝʥʠʝ ʥʝʢʦʪʦʨʳʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʙʠʦʨʝʟʦʥʘʥʩʥʳʝè 

ʵʬʬʝʢʪʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʩʫʱʝʩʪʚʫ ʛʝʦʤʝʪʨʠʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 
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ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʛʝʦʤʝʪʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʜʦʣʞʥʳ ʠʟʤʝʥʠʪʴʩʷ ʠ ʟʥʘʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ 

çʘʢʪʠʚʥʳʭ ʯʘʩʪʦʪè. ʉʢʘʟʘʥʥʦʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʝʨʥʦ ʜʣʷ ʰʠʨʠʥʳ çʨʝʟʦʥʘʥʩʥʳʭè ʧʦʣʦʩ ʥʝ 

ʫʞʝ 10 ʄɻʮ. ɼʣʷ ʙʦʣʝʝ ʫʟʢʠʭ ʧʦʣʦʩ ʤʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʵʬʬʝʢʪʦʚ ʕʄʀ ʂɺʏ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʠʥʳʝ. ʋʟʢʠʝ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʘʢʪʠʚʥʳʝ ʧʦʣʦʩʳ ʰʠʨʠʥʦʡ ʤʝʥʝʝ 1 ʄɻʮ, ʧʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʛʣʦʱʝʥʠʝʤ ʂɺʏ ʕʄʀ ʥʘ ʃʝʤʙʦʚʩʢʠʭ ʯʘʩʪʦʪʘʭ ʨʷʜʘ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʙʠʦʩʠʩʪʝʤʘʭ. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʠʤʝʥʷʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʛʝʥʝʨʘʪʦʨʳ 

ʕʄʀ ʂɺʏ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʩʪʝʥʜʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʚ ʅʇʆ çʀʩʪʦʢè, ʠʟʤʝʨʠʪʝʣʠ 

ʤʦʱʥʦʩʪʠ, ʤʦʜʫʣʷʪʦʨʳ, ʨʫʧʦʨʥʳʝ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʘʥʪʝʥʥʳ. ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʅʇʆ çʀʩʪʦʢè, ʤʳ ʟʘʤʝʥʠʣʠ ʩʪʝʥʜʳ ʛʝʥʝʨʘʪʦʨʘʤʠ ʂɺʏ: ɻ4-141, ɻ4-142, ʠ 

ʜʨ. (ʈʠʩ. 1). 

 
ʈʠʩ. 1. ɻʝʥʝʨʘʪʦʨʳ ʕʄʀ ʂɺʏ ʠ ʵʣʝʤʝʥʪʳ ʚʦʣʥʦʚʦʜʥʳʭ ʪʨʘʢʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘʤʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ. 

 

ɼʣʷ ʦʙʣʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ (ʞʠʚʦʪʥʳʭ ʠ ʦʙʨʘʟʮʳ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ in vitro) ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʯʘʱʝ ʧʨʠʤʝʥʷʣʠ ʨʫʧʦʨʥʳʝ ʘʥʪʝʥʥʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʨʘʩʪʚʦʨʘʤʠ ʠ ʩʫʩʧʝʥʟʠʷʤʠ ʢʣʝʪʦʢ in vitro ʧʨʠʤʝʥʷʣʠ ʧʦʛʨʫʞʝʥʥʳʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʂɺʏ 

ʘʥʪʝʥʥʳ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 2 (ɸ ï ɻ). 
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ʈʠʩ. 2 (ɸ-ɻ). ʊʠʧʠʯʥʳʝ ʩʭʝʤʳ ʦʙʣʫʯʝʥʠʷ ʤʦʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʕʄʀ ʂɺʏ. ɸ, ɹ ï ʦʙʣʫʯʝʥʠʝ ʩʫʩʧʝʥʟʠʠ 

ʢʣʝʪʦʢ in vitro (3) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʠʨʘʤʠʜʘʣʴʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʨʫʧʦʨʘ (2), ɺ, ɻ ï ʦʙʣʫʯʝʥʠʝ 

ʩʫʩʧʝʥʟʠʠ ʚ ʢʶʚʝʪʝ (3) ʧʦʛʨʫʞʝʥʥʳʤ ʧʠʨʘʤʠʜʘʣʴʥʳʤ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤ ʨʫʧʦʨʦʤ (2), ʚʩʪʘʚʣʝʥʥʳʤ ʚ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʚʦʣʥʦʚʦʜ (1). (4) ï ʟʦʥʜʠʨʫʶʱʠʡ ʣʘʟʝʨʥʳʡ ʣʫʯ. ʉʭʝʤʳ ʧʦʢʘʟʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʨʘʚʥʝʥʠʷ ʩ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʥʝʨʘʪʦʨʦʚ ʇʊʀ. 

 

ʀʟ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʵʬʬʝʢʪʘʭ ʕʄʀ ʂɺʏ ʠʛʨʘʝʪ ʧʦʣʷʨʠʟʘʮʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ 

ʫʩʣʦʚʠʷ ʥʝʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚʦʣʥʳ, ʠʟʣʫʯʘʝʤʦʡ ʘʥʪʝʥʥʦʡ.  

ʋʞʝ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʯʠʥʘʷ ʩ 1987 ʛ., ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʱʘʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʨʦʷʚʣʷʶʪʩʷ ʥʝʫʯʪʝʥʥʳʝ ʬʘʢʪʦʨʳ 

ʥʝʠʟʚʝʩʪʥʦʡ ʧʦʢʘ ʧʨʠʨʦʜʳ. ʇʨʠʯʝʤ, ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʟʘʯʘʩʪʫʶ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʚʝʩʪʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʕʄʀ ʂɺʏ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʛʦ ʠʣʠ ʯʘʩʪʠʯʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʫʩʣʦʚʠʡ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʙʠʦʵʬʬʝʢʪʦʚ [5]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʨʘʞʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʂɺʏ ʦʪ 

ʯʘʩʪʦʪʳ ʕʄʀ, ʧʨʠ ʥʠʟʢʠʭ ʫʨʦʚʥʷʭ ʧʣʦʪʥʦʩʪʠ ʧʘʜʘʶʱʝʡ ʤʦʱʥʦʩʪʠ ʦʪ 10-100 ʥɺʪ/ʩʤ
2
, ʥʘ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʦʣʫʯʠʣʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʧʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʦʬʠʟʠʢʠ ʠ ʨʘʜʠʦʬʠʟʠʢʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʨʘʙʦʪʦʢ ʚ ʧʨʘʢʪʠʢʫ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʚ ʧʨʦʷʚʣʝʥʠʷʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚ ʨʦʣʴ ʬʘʢʪʦʨʘ ʚʦʟʜʝʡʩʪʚʠʷ ʠʛʨʘʝʪ ʥʝ ʪʦʣʴʢʦ ʕʄʀ ʂɺʏ, ʘ ʠʥʦʡ 

ʢʦʤʧʦʥʝʥʪ ʠʟʣʫʯʝʥʠʷ ʛʝʥʝʨʘʪʦʨʘ ʕʄʀ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʃʆɺ ʢʘʢ ʠʩʪʦʯʥʠʢ ʕʄʀ ʠ 

ʥʘʩʪʨʘʠʚʘʝʤʳʡ ʚʦʣʥʦʚʦʜʥʳʡ ʪʨʘʢʪ. 

 ʉʢʣʘʜʳʚʘʣʦʩʴ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʥʘʩʪʨʦʡʢʘ ʛʝʥʝʨʘʪʦʨʦʚ ʕʄʀ ʂɺʏ ʥʘ ʘʢʪʠʚʥʳʝ 

ʯʘʩʪʦʪʳ, ʙʳʣʘ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʩʪʨʦʡʢʦʡ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ ʥʝʢʦʛʦ ʦʙʲʝʤʥʦʛʦ 

ʨʝʟʦʥʘʪʦʨʘ ʚ ʪʨʘʢʪʝ ʂɺʏ, ʥʝʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʠʤʝʥʥʦ ʕʄʀ. 
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ʈʠʩ. 3 (ɸ-ɺ). ʆʙʲʝʤʥʳʡ ʨʝʟʦʥʘʪʦʨ ʢʦʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩ çʟʦʣʦʪʳʤʠ ʧʨʦʧʦʨʮʠʷʤʠè. ɸ: (1) ʢʦʘʢʩʠʘʣʴʥʡ 

ʢʘʙʝʣʴ, (2) ʟʘʧʘʷʥʥʳʡ ʩ ʦʩʥʦʚʘʥʠʝʤ ʢʦʥʫʩ ʩ ʢʦʘʢʩʠʘʣʴʥʳʤ ʚʭʦʜʦʤ. ɹ: ʬʦʪʦ ʢʦʥʫʩʘ ʢʨʫʧʥʦ. ɺ: ʩʭʝʤʘ 

ʵʢʨʘʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʚʦʜʷʱʝʛʦ ʢʦʥʫʩʘ, (1) - ʢʦʥʫʩ, (2) - ʮʝʥʪʨʘʣʴʥʘʷ ʞʠʣʘ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ, (3) - 

ʢʦʘʢʩʠʘʣʴʥʳʡ ʨʘʟʲʝʤ ʤʝʛʘʛʝʨʮʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ. 

 

 ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʦʙʲʝʤʥʳʝ ʨʝʟʦʥʘʪʦʨʳ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʢʣʘʩʩʦʚ ʠʟʣʫʯʘʪʝʣʝʡ çʪʦʥʢʠʭ ʧʦʣʝʡè [8]. 

ʆʧʳʪ, ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʧʨʠ ʨʘʙʦʪʝ ʩ ʕʄʀ ʂɺʏ, ʦʢʘʟʘʣʩʷ ʦʯʝʥʴ ʧʦʣʝʟʝʥ ʧʨʠ ʦʯʠʩʪʢʝ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʪ ʧʨʠʙʦʨʥʳʭ ʘʨʪʝʬʘʢʪʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʥʝʣʦʢʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ 

ʠ ʇʊʀ. 

ʅʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ çʪʦʥʢʠʭ ʧʦʣʝʡè. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ 

ʥʘʩʪʨʦʡʢʦʡ ʦʙʲʝʤʥʳʭ ʨʝʟʦʥʘʪʦʨʦʚ ʚ ʚʦʣʥʦʚʦʜʥʦʤ ʪʨʘʢʪʝ ʠ ʧʦʣʷʨʠʟʘʮʠʝʡ ʠʟʣʫʯʝʥʠʷ ʕʄʀ 

ʂɺʏ, ʤʳ ʩʚʷʟʘʣʠ çʪʦʥʢʦ-ʧʦʣʝʚʳʝè ʧʨʦʷʚʣʝʥʠʷ ʩʦ ʩʧʠʥʦʤ [4] ʠʣʠ ʩʧʠʥʦʚʳʤ ʟʘʨʷʜʦʤ. 

ɸʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʧʦʨʦʞʜʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʩʩʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʟʘʨʷʜʦʤ. ʅʘʰʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʚʦʟʟʨʝʥʠʷʤ ʈ.ʋʪʠʷʤʳ, ʧʦʣʘʛʘʚʰʝʛʦ, ʯʪʦ çʟʘʨʷʜʳè ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʤʦʛʫʪ ʧʦʨʦʞʜʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ. ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʥʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ çʪʦʥʢʠʭ 

ʧʦʣʷʭè (ʤʳ ʫʞʝ ʥʘʟʳʚʘʣʠ ʠʭ çʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠè) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ ʠʭ 

ʛʝʥʝʨʘʮʠʠ, ʤʦʜʫʣʷʮʠʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʙʳʣʠ ʙʣʠʟʢʠ ʵʤʧʠʨʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ (EGS) çʪʦʨʩʠʦʥʥʳʭè ʧʦʣʝʡ ɸ.ɽ.ɸʢʠʤʦʚʘ [4, 9, 14]. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, EGS-ʤʦʜʝʣʴ 

ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʝʦʙʳʯʥʳʭ ʦʧʳʪʦʚ ɸ.ɸ. ɼʝʝʚʘ, ʥʝʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʜʠʦʥʠʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ 

çʧʷʪʦʡ ʩʠʣʳè, ʩʚʷʟʘʥʥʦʡ ʩʦ ʩʧʠʥʘʤʠ, ʩʧʠʥʠʨʫʶʱʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠʣʠ ʤʘʛʥʠʪʥʳʤʠ 

ʤʦʤʝʥʪʘʤʠ ʤʘʢʨʦ- ʠʣʠ ʤʠʢʨʦʦʙʲʝʢʪʦʚ. 

ɿʘʪʝʤ ʤʳ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʩʦʙʩʪʚʝʥʥʫʶ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʢʦʥʮʝʧʮʠʶ ʚʠʨʪʫʘʣʴʥʦʡ 

ʧʣʘʟʤʳ, ʢʘʢ ʬʠʟʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʘʰʝʡ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʢʦʥʮʝʧʮʠʠ ʧʦʢʘʟʘʥʳ ʚ [1]. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʦʡ ʢʦʥʮʝʧʮʠʠ, ʯʘʩʪʠʯʥʦ ʠʟʣʦʞʝʥʥʦʡ ʚ [1], 

ʙʳʣ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʕʄʀ ʂɺʏ ʚ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ. ʂʦʥʩʪʨʫʢʮʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʙʝʩʧʝʯʠʚʘʣʘ ʦʪʩʝʯʢʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʫʩʠʣʝʥʠʝ 

ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʠʟʣʫʯʝʥʠʷ ʃʆɺ ʂɺʏ ʜʠʘʧʘʟʦʥʘ [1, 5].  

ʇʦ ʩʫʱʝʩʪʚʫ, ʂɺʏ ʕʄʀ ʛʝʥʝʨʘʪʦʨ ʚ ʥʘʰʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʙʳʣ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʕʄʀ ʚ ʪʦʥʢʦ ʧʦʣʝʚʦʝ ʠʟʣʫʯʝʥʠʝ. ʉ ʫʯʝʪʦʤ ʥʘʰʝʡ ʢʦʥʮʝʧʮʠʠ ʚʠʨʪʫʘʣʴʥʦʡ 

ʧʣʘʟʤʳ, ʤʳ ʥʠʞʝ ʙʫʜʝʤ ʦʧʨʝʜʝʣʷʪʴ ʪʦʥʢʦ ʧʦʣʝʚʦʝ ʠʟʣʫʯʝʥʠʝ (ʊʇ), ʢʘʢ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʝ 

ʠʟʣʫʯʝʥʠʝ (ʇʊʀ). ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʕʄʀ ʚ ʇʊʀ ʙʳʣʠ ʩʦʟʜʘʥʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʧʠʩʘʥʥʳʝ 

ʥʠʞʝ.  
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ʅʘ ʩʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ 

(ʇʊɻ) ɸ.ʖ. ʉʤʠʨʥʦʚʘ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʦʨʠʛʠʥʘʣʴʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝ ʕʄʀ ʂɺʏ ʚ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ.  

ɼʦ ʩʦʟʜʘʥʠʷ ʢʦʥʮʝʧʮʠʠ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʜʦ ʧʨʦʷʩʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ʥʘʙʣʶʜʘʝʤʳʭ ʷʚʣʝʥʠʡ ʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʟʚʘʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʠʟʣʫʯʝʥʠʝ 

çʠʥʬʦʨʤʘʮʠʦʥʥʳʤè [4]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʍʠʜʝʦ ʋʯʠʜʘ [10, 11], ʚ ʢʦʪʦʨʳʭ (ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʠʤ ʫʩʪʨʦʡʩʪʚʦ ʨʝʘʛʠʨʦʚʘʣʦ ʥʘ ʚʢʣʶʯʝʥʠʝ ʛʝʥʝʨʘʪʦʨʘ ʥʘ ʯʘʩʪʦʪʝ 13,0 ɻɻʮ ʧʨʠ 

ʵʢʨʘʥʠʨʦʚʢʝ ʨʝʛʠʩʪʨʘʪʦʨʘ ʠ ʧʨʠ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʟʘʛʣʫʰʢʝ ʥʘ ʚʭʦʜʝ ʚʦʣʥʦʚʦʜʘ. ʆʙʲʷʩʥʠʪʴ 

ʥʘʙʣʶʜʘʝʤʦʝ ʷʚʣʝʥʠʝ ʤʦʞʥʦ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚ ʚʦʣʥʦʚʦʜʝ 

ʚʦʟʙʫʞʜʘʝʪ ʪʦʨʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʵʢʨʘʥʠʨʫʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʟʘʛʣʫʰʢʦʡ.  

ʀʩʭʦʜʷ ʠʟ ʬʘʢʪʦʚ ʠ ʩʦʦʙʨʘʞʝʥʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚʳʰʝ, ʤʳ ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʕʄʀ ʂɺʏ 

ʚ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʨʘʱʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ɽ ʕʄʀ ʂɺʏ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʧʦʣʷʨʠʟʘʮʠʠ, ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʦʪʘʪʦʨ ʌʘʨʘʜʝʷ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʢʨʫʛʣʦʛʦ ʚʦʣʥʦʚʦʜʘ (2) ʩ ʘʢʩʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʥʝʤ 

ʬʝʨʨʠʪʦʚʳʤ ʩʪʝʨʞʥʝʤ (5), ʢ ʢʦʪʦʨʦʤʫ ʤʦʞʝʪ ʧʨʠʢʣʘʜʳʚʘʪʴʩʷ ʧʨʦʜʦʣʴʥʦʝ (ʜʣʷ ʥʘʰʠʭ ʮʝʣʝʡ 

ʧʝʨʝʤʝʥʥʦʝ) ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʢʘʪʫʰʢʦʡ (3). ɽʩʣʠ ʯʝʨʝʟ ʨʦʪʘʪʦʨ ʌʘʨʘʜʝʷ 

ʧʨʦʭʦʜʠʪ ʣʠʥʝʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʘʷ ʚʦʣʥʘ ʚ ʚʦʣʥʦʚʦʜʝ, ʪʦ ʝʝ ʧʣʦʩʢʦʩʪʴ ʧʦʣʷʨʠʟʘʮʠʠ 

ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ ʫʛʦʣ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʧʨʠʣʦʞʝʥʥʦʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʇʦʚʦʨʦʪ 

ʧʨʦʠʩʭʦʜʠʪ ʚʩʝʛʜʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʪʦʢʘ ʚ ʢʘʪʫʰʢʝ, ʝʩʣʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩʦʟʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʘʪʫʰʢʠ, 

ʦʢʨʫʞʘʶʱʝʡ ʚʦʣʥʦʚʦʜ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʦʣʷʨʠʟʘʪʦʨʘ ʌʘʨʘʜʝʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 4. 

 
ʈʠʩ. 4. ʇʦʣʷʨʠʟʘʪʦʨ ʂɺʏ ʠʟʣʫʯʝʥʠʷ. ʆʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ. 

 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʕʄʀ ʂɺʏ ʚ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5ɸ. 

ʆʙʦʟʥʘʯʝʥʠʷ: (1) ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʚʦʣʥʦʚʦʜ ʂɺʏ ʕʄʀ ʠʜʝʪ ʦʪ ʛʝʥʝʨʘʪʦʨʘ ʂɺʏ, 

ʥʘʧʨʠʤʝʨ ɻ4-141, (4) ʜʝʪʘʣʴ ʧʦʣʷʨʠʟʘʪʦʨʘ, (6) ʧʦʣʫʧʨʦʥʠʮʘʝʤʘʷ ʧʨʦʚʦʜʷʱʘʷ ʤʝʤʙʨʘʥʘ ʩ 

ʤʝʣʢʠʤʠ ʦʪʚʝʨʩʪʠʷʤʠ (ʤʥʦʛʦ ʤʝʥʴʰʝ ʜʣʠʥʳ ʚʦʣʥʳ ʂɺʏ), (7) ʧʨʦʚʦʜʷʱʠʡ ʨʝʟʦʥʘʪʦʨ-

ʢʦʥʮʝʥʪʨʘʪʦʨ, (8) ʦʪʚʦʜ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ.  

ɺ ʥʘʰʠʭ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʘʭ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʠʥ, ʜʚʘ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʢʘʥʘʣʦʚ, ʠʤʝʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʣʫʯʘʪʴ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʩ ʨʘʟʥʦʡ 

ʧʦʣʷʨʠʟʘʮʠʝʡ (ʧʨʘʚʦʡ ʠʣʠ ʣʝʚʦʡ), ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʦʣʴʥʦ ʫʧʨʘʚʣʷʪʴ ʚ ʨʝʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʩ ʯʘʩʪʦʪʘʤʠ (ʚ ʧʦʣʦʩʝ) ʜʦ 10 ʄɻʮ.  
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ʈʠʩ. 5ɸ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʕʄʀ ʂɺʏ ʚ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ. 

ʆʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ, ʩʤ. ʚʳʰʝ. 

 

ɺ ʥʘʰʠʭ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʨʘ ʢʘʥʘʣʦʚ, ʠʤʝʶʱʠʭ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʣʫʯʘʪʴ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʩ ʨʘʟʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ (ʧʨʘʚʦʡ ʠʣʠ ʣʝʚʦʡ), 

ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʦʣʴʥʦ ʫʧʨʘʚʣʷʪʴ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʩ ʯʘʩʪʦʪʘʤʠ (ʚ 

ʧʦʣʦʩʝ) ʜʦ ʜʝʩʷʪʢʦʚ ʄɻʮ.  

 

 
ʈʠʩ. 5ɹ. ʌʦʪʦʛʨʘʬʠʷ ʯʘʩʪʠ ʪʨʘʢʪʘ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ʆʙʦʟʥʘʯʝʥʠʷ: (1) - ʧʨʷʤʦʫʛʦʣʴʥʘʷ 

ʚʦʣʥʦʚʦʜʥʘʷ ʩʝʢʮʠʷ, ʚʚʦʜ ʕʄʀ ʂɺʏ. (2) - ʬʝʨʨʠʪʦʚʳʡ ʚʝʥʪʠʣʴ. (3) - ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʕʄʀ ʂɺʏ ʚ ʇʊʀ. 

(4) - ʨʘʟʚʝʪʚʠʪʝʣʴ ʇʊʀ.  

 

ɺ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝ ʂɺʏ ʕʄʀ ʚ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʧʨʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ, 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʕʄʀ ʬʦʥ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʨʘʜʠʦʤʝʪʨʘ ʂɺʏ ʜʠʘʧʘʟʦʥʘ, 

ʦʧʠʩʘʥʥʦʛʦ ʚ [12].  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʩʭʦʜʷ ʠʟ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʕʄʀ ʂɺʏ ʚ ʇʊʀ, ʤʦʞʥʦ 

ʚʠʜʝʪʴ, ʯʪʦ ʚ ʥʝʡ ʟʘʣʦʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʝʱʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʫʭ ʚʠʜʦʚ 

çʪʦʥʢʠʭ ʧʦʣʝʡè. ʇʝʨʚʳʡ ʚʠʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʭʦʜʩʪʚʦʤ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ʢʘʪʫʰʢʠ ʠ ʢʦʥʮʝʥʪʨʘʪʦʨ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʪʜʝʣʴʥʦ ʦʪ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ), ʩ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʤʘʣʳʤ ʛʝʥʝʨʘʪʦʨʦʤ ɸ.ɽ. ɸʢʠʤʦʚʘ. ɺʪʦʨʦʡ ʚʠʜ ʩʚʷʟʘʥ ʩ ʪʝʤ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʟʘʣʦʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ 

ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʥʘʣʠʯʠʝʤ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʢʦʣʣʠʥʝʘʨʥʳʭ ʠ ʧʦʣʠʥʝʘʨʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʘʪʫʰʝʢ. ʂʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʚʦʜʳ ʠ ʧʦʜʚʦʜʳ 

ʵʣʝʢʪʨʦʪʦʨʩʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʤʝʜʥʳʝ ʧʨʦʚʦʜʥʠʢʠ, ʥʝ ʠʤʝʶʱʠʝ 

ʚʥʫʪʨʝʥʥʠʭ ʦʪʚʝʨʩʪʠʡ. ɽʩʣʠ ʪʘʢʦʡ ʧʨʦʚʦʜʥʠʢ ʦʢʘʞʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʛʝʥʝʨʘʮʠʠ ʚʝʢʪʦʨʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ (ʮʝʥʪʨʘʣʴʥʦʩʠʤʤʝʪʨʠʯʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʪʫʰʝʢ), ʦʥ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ 

ʦʪʚʦʜʘ ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  

ɺ ʮʝʣʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʧʠʩʘʥʥʳʝ ʥʠʞʝ, ʦʙʲʝʜʠʥʷʶʪ ʚ ʩʝʙʝ 

ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʵʬʬʝʢʪʦʚ.  

1. ʕʬʬʝʢʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʕʄʀ ʂɺʏ ʚ ʇʊʀ. 

2. ʕʬʬʝʢʪ ʨʝʟʦʥʘʥʩʘ-ʬʦʨʤʳ. ɺʩʝ ʵʣʝʤʝʥʪʳ ʛʝʥʝʨʘʪʦʨʦʚ ʊʇʀ ʨʘʩʩʯʠʪʘʥʳ ʠ 

ʚʳʧʦʣʥʝʥʳ ʩ ʫʯʝʪʦʤ ʜʘʥʥʦʛʦ ʵʬʬʝʢʪʘ. ɺ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʩʦʦʪʥʦʰʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʦʥʩʪʘʥʪʘʤʠ çʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷè.  
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3. ʕʬʬʝʢʪ ʘʢʪʠʚʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʨʠʮ ʧʦʩʪʦʷʥʥʳʤ ʠʣʠ ʧʝʨʝʤʝʥʥʳʤ 

ʚʳʩʦʢʦʚʦʣʴʪʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ. 

4. ʇʨʝʮʠʟʠʦʥʥʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. ɿʘʚʠʩʠʤʦʩʪʴ 
ʵʬʬʝʢʪʦʚ ʦʪ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʜʝʪʘʣʝʡ ʨʝʟʦʥʘʪʦʨʦʚ ʊʇ. 

5. ʇʊʀ ʤʦʞʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ ʠʣʠ ʚʜʦʣʴ ʤʝʜʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʨʘʟʥʦʦʙʨʘʟʥʦʡ 

ʬʦʨʤʳ ʠ ʠʟʣʫʯʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʧʦʤʦʱʴʶ ʤʝʜʥʳʭ ʧʦʣʳʭ 

ʢʦʥʫʩʦʚ. 

6. ʇʦ-ʚʠʜʠʤʦʤʫ, ʩʦʝʜʠʥʝʥʠʝ ʠ ʩʦʧʨʷʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʨʘʢʪʘ ʇʊʀ-

ʫʩʪʨʦʡʩʪʚ ʚʦʟʤʦʞʥʦ ʠ ʙʝʟ ʧʨʦʚʦʜʷʱʠʭ ʦʪʚʦʜʦʚ ʠ ʧʦʜʚʦʜʦʚ, ʥʘʧʨʠʤʝʨ ʩ ʧʦʤʦʱʴʶ 

ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ.  

ʇʝʨʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʕʄʀ ʂɺʏ ʙʳʣʠ ʩʦʟʜʘʥʳ ʥʘʤʠ ʚ 1987 ʛʦʜʫ. ʅʝʩʢʦʣʴʢʦ ʧʦʟʞʝ 

ʚ ʦʪʢʨʳʪʦʡ ʧʝʯʘʪʠ ʧʦʷʚʠʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʙʦʪʘʭ ɸ.ʌ. ʆʭʘʪʨʠʥʘ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ [13] ʠ 

ɸ.ɽ. ɸʢʠʤʦʚʘ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ [4, 14]. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʕʄʀ ʂɺʏ ʇʊʀ 

ʤʳ ʩʦʟʜʘʣʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʨʫʛʠʭ ʛʨʫʧʧ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʨʫʧʧ ɸ.ʌ. 

ʆʭʘʪʨʠʥʘ ʠ ɸ.ɽ. ɸʢʠʤʦʚʘ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʛʝʥʝʨʘʪʦʨʦʚ ʤʳ 

ʧʨʠʥʠʤʘʣʠ ʚʦ ʚʥʠʤʘʥʠʝ ʠʟʚʝʩʪʥʳʝ ʥʘʤ ʨʘʙʦʪʳ ɼʟʷʥʴ-ʂʘʥ-ɼʞʝʥʷ. 

ɻʣʘʚʥʦʡ ʥʘʰʝʡ ʮʝʣʴʶ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʛʝʥʝʨʘʪʦʨʦʚ ʇʊʇ ʠ ʇʊʀ ʜʣʷ ʜʠʩʪʘʥʪʥʳʭ 

(ʚʦʟʤʦʞʥʦ, ʙʦʣʝʝ ʫʤʝʩʪʝʥ ʪʝʨʤʠʥ ʥʝʣʦʢʘʣʴʥʳʭ) [5, 6, 7] ʚʦʟʜʝʡʩʪʚʠʡ (ʚ ʥʘʰʝʡ ʪʝʨʤʠʥʦʣʦʛʠʠ 

ï ʪʝʣʝʧʦʨʪʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ), ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ (ʜʦ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ) 

ʙʝʟ ʷʚʥʦʛʦ ʟʘʜʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ.  

ɺ ʨʷʜʝ ʧʫʙʣʠʢʘʮʠʡ ʤʳ ʫʢʘʟʘʣʠ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʣʦʢʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ: 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ ʜʣʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ. ʅʝʣʦʢʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ, ʪʘʢ ʩʢʘʟʘʪʴ, 

ʩʘʤʦʥʘʚʦʜʷʱʠʤʠʩʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ 

ʢʦʦʨʜʠʥʘʪʳ ʦʙʲʝʢʪʘ ʦʪʢʨʳʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʣʦʢʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, 

ʥʝ ʪʦʣʴʢʦ ʚ ʇʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʚʦ ɺʨʝʤʝʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʩʪʘʚʠʤ ʚʦʧʨʦʩ ʦ ʥʝʣʦʢʘʣʴʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʨʠʙʦʨʘ ʠ ʦʙʲʝʢʪʘ 

ʚʦ ɺʨʝʤʝʥʠ, ʩ ʮʝʣʴʶ ʫʧʨʝʞʜʘʶʱʝʛʦ ʵʬʬʝʢʪʘ. 

ʇʝʨʚʳʤʠ ʥʘʰʠʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʩ ʚʦʟʙʫʞʜʝʥʠʝʤ ʇʊʇ ʠ ʇʊʀ ʕʄʀ 

ʂɺʏ ʜʠʘʧʘʟʦʥʘ ʩʝʨʠʠ çʂʣʶʯ ï ʊè, ʙʳʣʠ ʧʨʠʙʦʨʳ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʈʠʩ. 6ɸ, ɹ.  
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ʈʠʩ. 6ɸ, ɹ. ɸ - ʬʦʪʦʛʨʘʬʠʷ ʫʩʪʨʦʡʩʪʚʘ çʂʣʶʯïʊè 1987 ʛʦʜ, ʚʠʜ ʩʙʦʢʫ. ɹ - ʬʦʪʦʛʨʘʬʠʠ ʦʙʲʝʤʥʳʭ 

ʨʝʟʦʥʘʪʦʨʦʚ, ʧʨʠʤʝʥʷʚʰʠʭʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʘʥʘʣʦʛʠʯʥʳʭ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʫʩʪʨʦʡʩʪʚʫ çʂʣʶʯïʊè. ɺʠʜ 

ʩʙʦʢʫ. ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʠʟʣʫʯʘʶʱʠʡ ʨʝʟʦʥʘʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ, 2 ï ʧʨʠʝʤʥʳʡ çʘʜʨʝʩʥʳʡè 

ʨʝʟʦʥʘʪʦʨ, 3 ï ʚʭʦʜ ʚʦʣʥʦʚʦʜʘ ʕʄʀ ʂɺʏ. ʆʙʲʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ ʠ ʥʘ ʨʠʩ. 6ɺ. ɺʩʷ ʫʩʪʘʥʦʚʢʘ ʠʤʝʝʪ 

ʩʧʝʮʠʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ. 

 

ʇʨʠʙʦʨ çʂʣʶʯïʊè ʙʳʣ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚʘʨʠʘʥʪʦʚ çʪʝʣʝʧʦʨʪʝʨʘ ʠʥʬʦʨʤʘʮʠʠè, 

ʩʦʟʜʘʥʥʳʡ ʚ 1987 ʛ. ʅʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʵʪʠʤ ʧʨʠʙʦʨʦʤ ʙʳʣʘ ʩʦʟʜʘʥʘ ʥʘʰʘ 

ʢʦʥʮʝʧʮʠʷ ʪʝʣʝʧʦʨʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʦʚ 6ɸ, ɹ ʚʥʠʟʫ ʙʦʣʴʰʦʛʦ (ʣʝʚʦʛʦ) ʨʝʟʦʥʘʪʦʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʤʘʪʨʠʮʳ ʥʘʭʦʜʠʪʩʷ ʚʭʦʜ ʚʦʣʥʦʚʦʜʘ ʕʄʀ ʂɺʏ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʜʝʨʞʘʪ ʢʦʥʩʪʘʥʪʳ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ ʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʠ ʠʭ ʚʟʘʠʤʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ. ʊʘʢ, ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ ʢʘʞʜʦʛʦ ʠʟ ʯʝʪʳʨʝʭ (ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦʧʘʨʥʦ) 

ʢʦʥʫʩʦʚ ʢ ʜʠʘʤʝʪʨʫ ʝʛʦ ʦʩʥʦʚʘʥʠʷ, ʨʘʚʥʦ 0,618 ʠʣʠ 0,62 ʩ ʫʯʝʪʦʤ ʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʆʪʥʦʰʝʥʠʝ ʚʳʩʦʪ ʜʚʦʡʥʳʭ ʢʦʥʫʩʦʚ, ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʘʢ ʞʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 0,618 ʠʣʠ 0,62. ʂʘʞʜʳʡ ʠʟ 32 ʪʨʝʫʛʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʧʦ 16 ʥʘ ʢʘʞʜʳʡ 

ʜʚʦʡʥʦʡ ʢʦʥʫʩ), ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʜʥʳʤʠ ʧʨʦʚʦʜʥʠʢʘʤʠ (ʦʪʚʦʜʘʤʠ ï ʧʦʜʚʦʜʘʤʠ), ʪʘʢ ʞʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ ʢ ʦʩʥʦʚʘʥʠʶ, ʢʘʢ 0,618 (0,62).  
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ʈʠʩ. 6ɺ. ɹʣʦʢ-ʩʭʝʤʘ ʧʝʨʚʦʛʦ ʚʘʨʠʘʥʪʘ çʪʝʣʝʧʦʨʪʝʨʘè (çʂʣʶʯïʊè) 1987 ʛʦʜ. ʆʙʦʟʥʘʯʝʥʠʷ: 

1. ɻʝʥʝʨʘʪʦʨ ʰʫʤʘ ʫʟʢʦʧʦʣʦʩʥʳʡ ʣʘʤʧʦʚʳʡ. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ 10 ɻʮ, ʚ 

ʧʦʣʦʩʝ 10 ɻʮ. ɺ ʨʷʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʦʪʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ çʤʝʪʘ-ʧʨʠʙʦʨʘè ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʛʝʥʝʦʘʪʦʨʳ ʰʫʤʘ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. 

2. ɻʝʥʝʨʘʪʦʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʂɺʏ ʜʠʘʧʘʟʦʥʘ ɻ4 ï 141. 

3. ʌʝʨʨʠʨʦʪʦʚʳʡ ʚʝʥʪʠʣʴ ʍʍʍʍ. ɺʦʣʥʦʚʦʜʥʳʡ ʪʨʘʢʪ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʉʝʯʝʥʠʷ (ʍ ʭ ʍ).  

4. çɹʦʣʴʰʦʡè ʨʝʟʦʥʘʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ (ʀʄ). 

5. çʄʘʣʳʡè ʨʝʟʦʥʘʪʦʨ ʘʜʨʝʩʥʦʡ ʤʘʪʨʠʮʳ (ɸʄ), ʩʦʜʝʨʞʠʪ ʥʝʛʘʪʠʚ (ʥʝʛʘʪʠʚʳ) ʦʙʲʝʢʪʦʚ ʠ ʜʨʫʛʠʝ 

ʘʜʨʝʩʥʳʝ ʧʨʠʥʘʢʠ. 

6. ʕʣʝʤʝʥʪ çʟʚʝʟʜʦʯʢʠè ʙʦʣʴʰʦʛʦ ʨʝʟʦʥʘʪʦʨʘ ʀʄ. 

7. ʕʣʝʤʝʥʪ çʟʚʝʟʜʦʯʢʠè ʤʘʣʦʛʦ ʨʝʟʦʥʘʪʦʨʘ ɸʄ. 

8. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʕʄʀ ʂɺʏ ʚ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ. 

9. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ (ʀʄ). 

10. ɸʜʨʝʩʥʘʷ ʤʘʪʨʠʮʘ (ɸʄ ): ʝʜʠʥʠʯʥʳʡ ʥʝʛʘʪʠʚ (ʠʣʠ ʛʦʣʦʛʨʘʤʤʘ) ʠʣʠ ʩʪʦʧʢʘ ʥʝʛʘʪʠʚʦʚ. 

11. ɸʢʩʠʘʣʴʥʳʝ ʧʦʜʚʦʜʳ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 2 ʵʣʝʤʝʥʪʘ. 

12. ʈʘʜʠʘʣʴʥʳʝ ʧʦʜʚʦʜʳ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 16 ʵʣʝʤʝʥʪʦʚ.  

 

ʕʣʝʤʝʥʪʳ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ: 1, 2, 3 ʠ 8 ʷʚʣʷʶʪʩʷ ʙʣʦʢʦʤ ʚʦʟʙʫʞʜʝʥʠʷ. 

ʕʣʝʤʝʥʪʳ: 4, 6, 8 ʠ 9 ʷʚʣʷʶʪʩʷ ʨʝʟʦʥʘʪʦʨʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ. ʕʣʝʤʝʥʪʳ: 5, 7, 10 

ʷʚʣʷʶʪʩʷ ʨʝʟʦʥʘʪʦʨʦʤ ʘʜʨʝʩʥʦʡ ʤʘʪʨʠʮʳ. 

ʅʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʪʴ ʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʪʝʣʝʧʦʨʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʜʨʫʛʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝʣʦʢʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ɺ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʫʩʪʨʦʡʩʪʚʫ ʟʘʢʣʘʜʳʚʘʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʣʦʢʘʣʴʥʦʛʦ (ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʤ) ʠ ʥʝʣʦʢʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʙʝʟ 

ʷʚʥʦʛʦ ʟʘʜʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ). ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʣʦʢʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʠ ʙʦʣʝʝ ʦʙʲʝʢʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʭ ʦʙʨʘʟʦʚ, ʩʦʟʜʘʥʥʳʭ ʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʠ ʨʷʜʘ 

ʜʨʫʛʠʭ ʟʘʜʘʯ, ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʚʥʝʜʨʠʣʠ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʧʨʠʙʦʨʘ ʬʠʟʠʯʝʩʢʫʶ 

ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ çʪʝʣʝʧʦʨʪʝʨʘè çʂʣʶʯ-ʊè, ʠʤʝʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʦʧʠʩʘʥʥʦʡ ʥʠʞʝ ʫʩʪʘʥʦʚʢʠ ʚ ʩʦʩʪʘʚ çʤʝʪʘ-ʧʨʠʙʦʨʘè. ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʢ ʤʝʥʪʘʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ 

ʦʙʲʝʢʪʦʤ, ʪʘʢ ʠ ʬʠʟʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʥʠʤ. 

ʋʩʪʘʥʦʚʢʘ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʂʣʶʯ-ʊ2è. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.7ɸ-ɺ.  
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ʈʠʩ. 7ɸ, ɹ. ʊʝʣʝʧʦʨʪʝʨ çʂʣʶʯ-ʊ2è, 2002 ʛʦʜ. 

 

 
ʈʠʩ. 7ɺ. çʊʝʣʝʧʦʨʪʝʨè çʂʣʶʯ-ʊ2è ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʣʦʢʘʣʴʥʦʛʦ ʠ ʥʝʣʦʢʘʣʴʥʦʛʦ (ʤʘʢʨʦʣʦʢʘʣʴʥʦʛʦ) 

ʚʦʟʜʝʡʩʪʚʠʷ (2002 ʛ). ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ. ʆʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ. 

 

ʆʙʦʟʥʘʯʝʥʠʷ: 

1. ɻʝʥʝʨʘʪʦʨ ʰʫʤʘ ʫʟʢʦʧʦʣʦʩʥʳʡ (ʣʘʤʧʦʚʳʡ). ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʯʘʩʪʦʪʥʦʡ 

ʤʦʜʫʣʷʮʠʠ 10 ɻʮ, ʚ ʧʦʣʦʩʝ 10 ɻʮ. 
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2. ɻʝʥʝʨʘʪʦʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʂɺʏ ʜʠʘʧʘʟʦʥʘ ɻ4 ï 141. 

3. ʌʝʨʨʠʪʦʚʳʡ ʚʝʥʪʠʣʴ ʍʍʍʍ. ɺʦʣʥʦʚʦʜʥʳʡ ʪʨʘʢʪ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ 

 ʩʝʯʝʥʠʷ (ʍ ʭ ʍ). 

4. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʕʄʀ ʂɺʏ ʚ çʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʝè ʠʟʣʫʯʝʥʠʝ (ʇʊʀ). 

5. ɼʚʦʡʥʦʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ʩʫʤʤʘʪʦʨ - ʨʘʟʚʝʪʚʠʪʝʣʴ (ʉ ï ʈ) (ʇʊʀ). 

6. ʊʨʦʡʥʦʡ ʩʠʤʤʝʪʨʠʯʥʳʡ (ʉ ï ʈ) ʇʊʀ. 

7. ʄʘʣʳʡ (ʚʦʟʙʫʞʜʘʶʱʠʡ) ʢʦʥʫʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʫʣʷʪʦʨʘ (ʀʄʨ).  

8. ʕʣʝʤʝʥʪʳ çʟʚʝʟʜʦʯʢʠè ʙʦʣʴʰʦʛʦ (ʧʨʠʝʤʥʦʛʦ) ʢʦʥʫʩʘ ʀʄʨ.  

9. çʀʥʬʦʨʤʘʮʠʦʥʥʘʷè ʤʘʪʨʠʮʘ (ʀʄ). 

10. ɹʦʣʴʰʦʡ (ʧʨʠʝʤʥʳʡ) ʢʦʥʫʩ ʤʦʜʫʣʷʪʦʨʘ. 

11. ɼʚʦʡʥʦʡ ʩʠʤʤʝʪʨʠʯʥʳʡ (ʉ ï ʈ). 

12. ʄʘʣʳʡ (ʚʦʟʙʫʞʜʘʶʱʠʡ) ʢʦʥʫʩ çʘʜʨʝʩʥʦʛʦè ʘʢʩʠʘʣʴʥʦʛʦ ʤʦʜʫʣʷʪʦʨʘ. 

13. çɸʜʨʝʩʥʘʷè ʤʘʪʨʠʮʘ(-ʳ) (ɸʄ) ʠʣʠ ʦʙʲʝʢʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ  

 ʚʦʟʜʝʡʩʪʚʠʷ. 

14. ɹʦʣʴʰʦʡ (ʧʨʠʝʤʥʳʡ) ʢʦʥʫʩ çʘʜʨʝʩʥʦʛʦè ʘʢʩʠʘʣʴʥʦʛʦ ʤʦʜʫʣʷʪʦʨʘ. 

15. ɼʚʦʡʥʦʡ ʩʠʤʤʝʪʨʠʯʥʳʡ (ʉ ï ʈ). 

16. ʄʘʣʳʡ (ʚʦʟʙʫʞʜʘʶʱʠʡ) ʢʦʥʫʩ çʘʜʨʝʩʥʦʛʦè ʨʘʜʠʘʣʴʥʦ-ʘʢʩʠʘʣʴʥʦʛʦ ʤʦʜʫʣʷʪʦʨʘ 

(ʈɸʄʨ). 

17. ɹʦʣʴʰʦʡ (ʧʨʠʝʤʥʳʡ) ʢʦʥʫʩ çʘʜʨʝʩʥʦʛʦè ʨʘʜʠʘʣʴʥʦ-ʘʢʩʠʘʣʴʥʦʛʦ ʤʦʜʫʣʷʪʦʨʘ 

(ʈɸʄʨ). 

18. ʉʠʩʪʝʤʘ ʩʫʤʤʘʮʠʠ ʨʘʜʠʘʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ çʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦè  

 ʤʦʜʫʣʷʪʦʨʘ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʫʤʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʨʘʜʠʘʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

19. ʈʘʜʠʘʣʴʥʳʝ ʧʦʜʚʦʜʳ çʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦè ʠʟʣʫʯʝʥʠʷ, 16 ʵʣʝʤʝʥʪʦʚ.  

 

ʕʣʝʤʝʥʪʳ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ:  

1, 2, 3, 4 ï ʙʣʦʢ ʚʦʟʙʫʞʜʝʥʠʷ.  

7, 8, 9, 19 ï ʤʦʜʫʣʷʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ.  

12, 13, 14 ïçʘʜʨʝʩʥʳʝè ʤʦʜʫʣʷʪʦʨʳ ʘʢʩʠʘʣʴʥʳʡ. 

16,13,17 ï çʘʜʨʝʩʥʳʝè ʤʦʜʫʣʷʪʦʨʳ ʘʢʩʠʘʣʴʥʦ-ʨʘʜʠʘʣʴʥʳʡ.  

5, 6, 7, 9, 10, 12, 13, 14 ï ʩʭʝʤʘ ʬʠʟʠʯʝʩʢʦʡ çʨʘʜʠʘʣʴʥʦʡè ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʆʉ).  

6, 7, 8, 9, 15, 16, 13, 17 ï ʩʭʝʤʘ ʬʠʟʠʯʝʩʢʦʡ çʘʢʩʠʘʣʴʥʦ- ʨʘʜʠʘʣʴʥʦʡè ʆʉ .  

ʉʠʩʪʝʤʳ ʆʉ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʦʧʨʝʜʝʣʷʶʪ ʫʩʪʨʦʡʩʪʚʦ, ʢʘʢ ʛʝʥʝʨʘʪʦʨ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʜʝʨʞʘʪ ʢʦʥʩʪʘʥʪʳ ʟʦʣʦʪʦʛʦ 

ʩʝʯʝʥʠʷ ʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʠ ʠʭ ʚʟʘʠʤʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ. ʊʘʢ, ʦʪʥʦʰʝʥʠʷ ʚʳʩʦʪ ʚʩʝʭ ʢʦʥʫʩʦʚ 

(ʚ ʤʦʜʫʣʷʪʦʨʘʭ) ʠ ʪʨʝʫʛʦʣʴʥʠʢʦʚ (ʚ ʩʫʤʤʘʪʦʨʘʭ ï ʨʘʟʚʝʪʚʠʪʝʣʷʭ) ʢ ʨʘʟʤʝʨʫ ʠʭ ʦʩʥʦʚʘʥʠʷ, 

ʩʦʩʪʘʚʣʷʝʪ 0,618 (0,62). ʆʪʥʦʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʤʘʣʳʭ (ʚʦʟʙʫʞʜʘʶʱʠʭ) ʠ ʙʦʣʴʰʠʭ (ʧʨʠʝʤʥʳʭ) 

ʢʦʥʫʩʦʚ ʠ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʪʘʢ ʞʝ ʠʤʝʶʪ ʛʘʨʤʦʥʠʯʝʩʢʠʝ çʟʦʣʦʪʳʝè ʩʦʦʪʥʦʰʝʥʠʷ. ʅʘʟʥʘʯʝʥʠʷ 

ʛʨʫʧʧ ʵʣʝʤʝʥʪʦʚ ʧʦʥʷʪʥʦ ʠʟ ʦʧʠʩʘʥʠʷ ʙʣʦʢ-ʩʭʝʤʳ. 

ʅʘ ʨʠʩ. 8ɸ ʧʨʝʜʩʪʘʚʣʝʥ ʩʪʝʥʜ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʛʝʥʝʨʘʪʦʨ ʕʄʀ ʂɺʏ ɻ4-141, 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʕʄʀ ʂɺʏ ʚ ʇʊʀ, ʩʪʘʪʠʯʝʩʢʠʡ ʛʝʥʝʨʘʪʦʨ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʠʟ 13 ʵʣʝʤʝʥʪʦʚ 

(ʧʦʣʳʭ ʢʦʥʫʩʦʚ). ʉʧʨʘʚʘ ʥʘ ʬʦʪʦʛʨʘʬʠʠ ʧʦʢʘʟʘʥ ʩʧʝʢʪʨʦʬʣʫʦʨʠʤʝʪʨ Hitachi-4010. ʅʘ ʨʠʩ. 8ɹ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʩʪʝʥʜʘ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ɻʝʥʝʨʘʪʦʨ (1), ʬʝʨʨʠʪʦʚʳʡ ʚʝʥʪʠʣʴ (2), ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʘʪʫʰʢʠ (3), 

ʤʦʜʫʣʷʪʦʨ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʘʪʫʰʝʢ (4.1), ʛʝʥʝʨʘʪʦʨ ʰʫʤʘ (4.2), ʨʫʧʦʨʥʘʷ ʘʥʪʝʥʥʘ ʇʊʀ (5), 

ʩʪʘʪʠʯʝʩʢʠʡ ʪʦʨʩʠʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ ʠʟ 13 ʧʦʣʳʭ ʢʦʥʫʩʦʚ (6), ʢʶʚʝʪʘ ʩ ʤʠʢʨʦ-ʦʙʨʘʟʮʘʤʠ (7). 

ɺ ʢʘʯʝʩʪʚʝ ʤʠʢʨʦ-ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʦʜʫ, ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ, ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʙʝʣʢʦʚ ʠ 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʩʫʩʧʝʥʟʠʠ ʣʠʧʦʩʦʤ, ʙʘʢʪʝʨʠʡ, ʢʣʝʪʦʢ in vitro. 
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ʈʠʩ. 8ɸ, ɹ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʝʥʜ ʧʦ ʠʟʫʯʝʥʠʶ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʥʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ.  

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʣʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʜʝʣʘʪʴ 

ʧʨʝʮʠʟʠʦʥʥʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʦʨʠʝʥʪʘʮʠʠ ʬʦʪʦʥʝʛʘʪʠʚʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʢʨʳʚʦʚ 

ʚʦʟʙʫʞʜʘʶʱʠʭ ʠ ʧʨʠʝʤʥʳʭ ʢʦʥʫʩʦʚ ʇʊʀ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ ʨʠʩʫʥʢʝ 9ɹ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʨʝʮʠʟʠʦʥʥʘʷ ʩʭʝʤʘ ʧʝʨʝʤʝʱʝʥʠʡ ʥʝʛʘʪʠʚʦʚ ʦʙʲʝʢʪʦʚ ʠ ʘʢʪʠʚʘʮʠʠ ʥʝʛʘʪʠʚʦʚ ʠ/ʠʣʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʨʠʮ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʦʢʦʣʦ 4 ʂʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʪʦʥʢʠʤʠ ʧʦʣʷʤʠ, ʙʳʣʘ 

ʧʦʢʘʟʘʥʘ ʝʱʝ ʚ [8]. ʊʘʤ ʞʝ ʙʳʣʦ ʧʨʦʟʦʨʣʠʚʦ ʫʢʘʟʘʥʦ, ʯʪʦ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʢʦʥʩʪʨʫʢʮʠʡ 

ʪʘʢ ʞʝ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʷʚʣʝʥʠʡ çʪʦʥʢʦʧʦʣʝʚʳʭè ʵʬʬʝʢʪʦʚ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

1. ɺ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʚ ʤʠʨʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʘʣʴʥʦ ʨʘʙʦʪʘʶʱʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ çʠʥʜʫʢʪʦʨʦʤè ʠ ʘʜʨʝʩʦʤ ʚ ʩʭʝʤʝ ʥʝʣʦʢʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

2. ɺʧʝʨʚʳʝ ʩʦʟʜʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʝʥʜ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʚʦʟʜʝʡʩʪʚʠʷ ʇʊʀ ʥʘ: ʩʫʩʧʝʥʟʠʠ ʢʣʝʪʦʢ in vitro, ʨʘʩʪʚʦʨʦʚ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʨʘʩʪʚʦʨʦʚ 

ʚʦʜʳ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʯʠʩʪʦʪʳ.  

 



 166 

 
ʈʠʩ. 9ɸ, ɹ, ɺ, ɻ. ʇʝʨʝʭʦʜ ʢ ʧʨʝʮʠʟʠʦʥʥʳʤ ʩʭʝʤʘʤ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʪʝʣʝʧʦʨʪʝʨʦʚ.  

 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʉʤʠʨʥʦʚ ɸ.ʖ. ɼʘʣʴʥʠʝ ʥʝʣʦʢʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʦʨʩʠʦʥʥʳʤʠ 

ʚʦʟʙʫʞʜʝʥʠʷʤʠ ʠ ʚʦʣʥʘʤʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʧʣʘʟʤʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ (ʛʠʧʦʪʝʟʳ, 
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In the publication data on our approaches to designing and some data on designs of generators of excitation in virtual 

plasma of physical vacuum are briefly stated. These works are conducted since 1987, but only recently received 

physically reasonable base in the form of our concept of virtual plasma [1]. Within this concept a natural-science 

explanation receive: phenomenon of teleportation of information [5], not local interactions [5] and so-called "thin 

fields" physical and biological objects. The natural continuity of the academic research in the field of information 

effects of 37-53GHz EM radiation in relation to basic researches in areas of teleportation of information and not local 

interactions is shown. This work opens a cycle of publications of our researches about technical and methodical aspects 

of studying of "information teleportation" and not local interactions. In future publications it is planned to present 

additional data on ways and results of local and not local influence of plasmatorsion fields and plasmatorsion radiations 

on physical and biological systems.   
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ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʪʦʛʠ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʙʠʦʬʠʟʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʥʝʣʦʢʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʀʟʫʯʘʣʠʩʴ ʥʝʦʙʳʯʥʳʝ ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʧʨʠʝʤʥʠʢʦʚ ʧʣʘʟʤʘʪʦʨʩʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʤʠ ʥʘ ʦʩʥʦʚʝ ʦʨʠʛʠʥʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʧʣʘʟʤʳ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʪʦʛʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʛʣʠ ʚ 

ʦʩʥʦʚʫ ʧʨʦʝʢʪʘ çʌʝʥʠʢʩè. 

 

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʪʦʛʠ ʨʘʙʦʪʳ (ʩ 1987 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ) ʢʦʣʣʝʢʪʠʚʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʖ. ʉʤʠʨʥʦʚʘ, ʠʟʣʦʞʝʥʥʳʝ ʙʦʣʝʝ ʯʝʤ ʚ 50-ʪʠ ʦʪʢʨʳʪʳʭ 

ʧʫʙʣʠʢʘʮʠʷʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʪʳʢʝ: ʙʠʦʬʠʟʠʢʠ ʠ ʨʘʜʠʦʬʠʟʠʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚ ʕʄʀ ʂɺʏ; ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

çʵʢʩʪʨʘʩʝʥʩʦʨʥʦʛʦè ʮʝʣʠʪʝʣʴʩʪʚʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ; ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟʫʯʝʥʠʷ 

çʪʦʥʢʠʭ ʧʦʣʝʡè (ʛʝʥʝʨʘʪʦʨʳ, ʧʨʠʝʤʥʠʢʠ, ʵʬʬʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʢ ʥʘ ʙʠʦʩʪʨʫʢʪʫʨʳ, ʪʘʢ ʠ 

ʥʘ ʙʠʦʧʦʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ). 

ʆʩʥʦʚʥʳʤ ʠʪʦʛʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʧʦʩʦʙʦʚ ʠ ʫʩʪʨʦʡʩʪʚ, ʠʤʠʪʠʨʫʶʱʠʭ 

(ʤʦʜʝʣʠʨʫʶʱʠʭ) ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʝ ʠ ʧʘʨʘʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʞʠʚʳʭ ʩʫʱʝʩʪʚ.  

ʇʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

- ʩʦʟʜʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʠ ʠʟʫʯʝʥʠʷ 

ʩʣʘʙʳʭ ʠ ʩʚʝʨʭʩʣʘʙʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʪ.ʥ. ʪʦʥʢʦʧʦʣʝʚʳʭ 

(ʊʇ) [1, 2]. 

- ʨʘʟʨʘʙʦʪʢʘ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʧʨʠʝʤʥʠʢʦʚ ʊʇ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʥʝʣʦʢʘʣʴʥʳʭ ʢʦʨʨʝʣʷʪʦʨʦʚ (ɼʅʂ) ʤʝʩʪʥʳʭ ʠ ʜʠʩʪʘʥʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʧʦ çʦʙʨʘʟʘʤ ʦʙʲʝʢʪʦʚè (ʥʘʧʨʠʤʝʨ ʬʦʪʦ, ʥʝʛʘʪʠʚ, ʛʦʣʦʛʨʘʤʤʘ, ʵʣʝʢʪʨʦʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʠ ʜʨ.), ʩʦʟʜʘʥʥʳʭ ʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

[3]. 

- ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ (ʦʪ ʚʣʠʷʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʳ ʚʦʜʳ ʠ ʩʚʦʡʩʪʚ ʪʦʥʢʠʭ 

ʘʣʤʘʟʥʳʭ ʧʣʝʥʦʢ ʥʘ ʧʦʜʣʦʞʢʝ ʢʨʝʤʥʠʷ), ʙʠʦʬʠʟʠʯʝʩʢʠʭ (ʦʪ ʤʦʣʝʢʫʣʷʨʥʳʭ ʜʦ ʢʣʝʪʦʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚ), ʙʠʦʣʦʛʠʯʝʩʢʠʭ (ʦʪ ʤʝʪʘʙʦʣʠʟʤʘ ʜʦ ʚʳʩʰʠʭ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ) ʠ ʥʝʢʦʪʦʨʳʭ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʦʥʢʦʣʦʛʠʷ) ʵʬʬʝʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʰʠʭ 

ʛʝʥʝʨʘʪʦʨʦʚ ʊʇ ʠ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʥʝʣʦʢʘʣʴʥʳʭ ʢʦʨʨʝʣʷʪʦʨʦʚ [4, 5, 6]. 

- ʬʦʨʤʫʣʠʨʦʚʢʘ ʦʨʠʛʠʥʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ ʪʝʣʝʧʦʨʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ [3, 7]. 

ʌʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʪʝʣʝʧʦʨʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʘʰʘ ʢʦʥʮʝʧʮʠʷ ʚʠʨʪʫʘʣʴʥʦʡ 

ʧʣʘʟʤʳ [8]. 

- ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʤʝʪʘ-ʧʨʠʙʦʨʘ (ʦʧʝʨʘʪʦʨʥʦ-ʧʨʠʙʦʨʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ). ʉʦʟʜʘʥʠʝ ʪʨʘʥʩʠʚʝʨʦʚ (ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʚ çʪʦʥʢʠʭ ʧʦʣʝʡè) [9].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ 

ʦʧʝʨʘʪʦʨ-ʢʦʤʧʴʶʪʝʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʬʬʝʢʪʦʚ ʥʝʣʦʢʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ; ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʦʣʝʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʲʝʢʪʦʚ. 
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ʇʨʦʚʝʜʝʥʳ ʥʝʪʨʠʚʠʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʠʣʦʚʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʧʦʣʝʤ 

ʥʝʧʦʜʚʠʞʥʦʛʦ ʪʦʨʩʠʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ɸ.ɽ. ɸʢʠʤʦʚʘ (ʊɻɸ). ʆʙʲʝʢʪʳ ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ ʢʦʥʮʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʢʦʨʦʤʳʩʣʘ ʢʨʫʪʠʣʴʥʦʛʦ ʤʘʷʪʥʠʢʘ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʤʘʣʦʫʧʨʫʛʠʤ ʧʦʜʚʝʩʦʤ ʠ ʨʝʛʫʣʠʨʫʝʤʳʤ ʧʨʦʪʠʚʦʚʝʩʦʤ ʥʘ 

ʜʨʫʛʦʤ ʝʛʦ ʢʦʥʮʝ. ʇʦʣʝʚʦʡ ʢʦʥʪʘʢʪ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʠ ʢʦʥʠʯʝʩʢʦʛʦ ʠʟʣʫʯʘʪʝʣʷ ʊɻɸ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ çʙʣʠʞʥʝʡ 

ʟʦʥʝè, ʨʘʚʥʦʡ 2-10 ʧʦʧʝʨʝʯʥʠʢʦʚ ʠʟʣʫʯʘʪʝʣʷ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʙʥʘʨʫʞʝʥʳ ʚʳʥʫʞʜʝʥʥʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ ʢʨʫʪʠʣʴʥʦʛʦ ʤʘʷʪʥʠʢʘ ʩ ʧʝʨʠʦʜʦʤ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʬʦʨʤʳ ʠ ʤʘʪʝʨʠʘʣʘ ʦʙʲʝʢʪʦʚ. ɺ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʛʠʨʣʷʥʜʳ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʫʩʦʚ ʦʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʷʛʠ. 

 

ɺʚʝʜʝʥʠʝ ʠ ʮʝʣʴ ʨʘʙʦʪʳ 
 

ɸʚʪʦʨʦʤ ʫʞʝ ʧʨʠʚʦʜʠʣʠʩʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʜʠʥʘʤʠʢʠ 

ʚʘʢʫʫʤʥʦʛʦ ʜʚʠʞʠʪʝʣʷ (ɺɼ), ʩʦʜʝʨʞʘʱʝʛʦ ʚʩʪʨʦʝʥʥʳʡ ʢʦʘʢʩʠʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʚʝʢʪʦʨʘ 

ʇʦʡʥʪʠʥʛʘ ʩ ʢʦʥʚʝʨʩʠʝʡ ʝʛʦ ʚ ʩʧʠʥ-ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ (ʉʊʇ), ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʫ çʚʠʭʨʝʚʳʭ 

ʜʠʦʜʥʳʭ ʩʪʨʫʢʪʫʨè (ɺɼʉ) ʥʘ ʦʩʥʦʚʝ ʛʨʫʧʧʳ ʢʦʥʫʩʦʚ, ʚʳʜʝʣʷʶʱʠʭ ʧʦʩʪʦʷʥʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʪʷʛʠ [1].  

ʋʞʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ [1] ʠ ʧʦʧʳʪʢʠ ʦʩʤʳʩʣʝʥʠʷ ʝʸ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʷʚʠʣʘʩʴ 

ʠʜʝʷ ʨʘʟʙʠʪʴ ʦʙʱʫʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʝʸ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʫʩʪʨʦʡʩʪʚʦʤ ʧʨʠʙʦʨʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʧʨʠʟʥʘʥʦ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʧʦʜʚʠʞʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʉʊʇ ʥʘ ʦʩʥʦʚʝ 

ʛʝʥʝʨʘʪʦʨʘ ɸ.ɽ. ɸʢʠʤʦʚʘ ʠ çʩʤʝʥʥʦʛʦè ʧʦʜʚʠʞʥʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʦʨʘʟʜʦ ʫʜʦʙʥʝʝ 

ʠʩʩʣʝʜʦʚʘʪʴ ʩʚʷʟʴ ʜʠʥʘʤʠʢʠ ʦʙʲʝʢʪʘ ʩ ʝʛʦ ʬʦʨʤʦʡ ʠ ʤʘʪʝʨʠʘʣʦʤ, ʘ ʚ ʩʣʫʯʘʝ ʘʩʠʤʤʝʪʨʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ - ʩʪʝʧʝʥʴ ʠ ʩʧʝʮʠʬʠʢʫ ʧʨʦʷʚʣʝʥʠʡ ʦʩʝʚʦʡ ʘʩʠʤʤʝʪʨʠʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʜʥʦʨʦʜʥʦʛʦ 

ʉʊʇ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʣʦʩʢʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʦʙʲʝʢʪʳ ʥʝʙʦʣʴʰʦʡ 

ʧʨʦʜʦʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ: ʩʪʝʢʣʷʥʥʘʷ ʧʣʘʩʪʠʥʢʘ-ʩʚʝʪʦʬʠʣʴʪʨ ʪʦʣʱʠʥʦʡ 3 ʤʤ, ʩʣʶʜʷʥʘʷ 

çʩʣʦʡʢʘè ʦʙʱʝʡ ʪʦʣʱʠʥʦʡ 0,5 ʤʤ, ʧʣʘʩʪʠʢʦʚʘʷ ʩʪʨʫʢʪʫʨʘ-ʧʦʣʷʨʦʠʜ ʪʘʢʦʡ ʞʝ ʪʦʣʱʠʥʳ, 

ʟʝʨʢʘʣʦ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʦʪʨʘʞʘʶʱʠʤ ʩʣʦʝʤ ʥʘ ʩʪʝʢʣʷʥʥʦʡ ʧʦʜʣʦʞʢʝ ʪʦʣʱʠʥʦʡ 10 ʤʤ ʠ 

ʜʠʘʤʝʪʨʦʤ 50 ʤʤ, ʧʣʦʩʢʦ-ʚʳʧʫʢʣʘʷ ʩʪʝʢʣʷʥʥʘʷ ʣʠʥʟʘ F=70 ʤʤ ʩ ʪʘʢʠʤ ʞʝ ʧʦʧʝʨʝʯʥʠʢʦʤ. 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʞʝ ʰʘʨʳ: ʜʠʘʤʝʪʨʦʤ 40 ʤʤ ʠʟ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʠ ʘʣʶʤʠʥʠʝʚʳʡ ʰʘʨ ʜʠʘʤʝʪʨʦʤ 50 ʤʤ. ʇʦʩʣʝʜʥʠʡ ʰʘʨ ʧʨʠʤʝʥʷʣʩʷ ʢʘʢ ʚ ʨʘʙʦʯʝʤ 

ʚʘʨʠʘʥʪʝ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʲʝʢʪʘ.  

ɻʣʘʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʮʝʧʦʯʢʘ ʜʶʨʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʦʰʥʳʭ 

ʢʦʥʫʩʦʚ n=4, ʚʳʪʦʯʝʥʥʘʷ ʥʘ ʪʦʢʘʨʥʦʤ ʩʪʘʥʢʝ. ɼʠʘʤʝʪʨ ʢʦʥʫʩʦʚ 28 ʤʤ.  

ɻʨʫʧʧʘ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʦʙʲʝʢʪʦʚ - ʟʝʨʢʘʣʦ, ʣʠʥʟʘ ʠ ʢʦʥʫʩʥʘʷ ʩʙʦʨʢʘ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʚ 

ʜʚʫʭ ʧʦʣʦʞʝʥʠʷʭ, ʧʨʷʤʦʤ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʧʦ ʘʟʠʤʫʪʫ. 

 

ɸʧʧʘʨʘʪʫʨʘ 

 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʫʩʪʘʥʦʚʢʠ, ʘ ʥʘ ʨʠʩ. 2 ʩʭʝʤʘ 

ʧʨʠʙʦʨʥʦʛʦ ʉʊʇ-ʚʦʟʜʝʡʩʪʚʠʷ. 

ʄʘʷʪʥʠʢʦʚʳʡ ʧʦʜʚʝʩ ʩʦʜʝʨʞʠʪ ʧʣʝʪʸʥʢʫ (ʰʣʝʡʬ) ʠʟ ʪʦʥʢʠʭ ʢʘʧʨʦʥʦʚʳʭ ʚʦʣʦʢʦʥ 

ʜʣʠʥʦʡ 1 ʤ, ʩ ʚʤʦʥʪʠʨʦʚʘʥʥʳʤʠ ʚ ʥʝʸ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʤʝʜʥʳʤʠ ʧʨʦʚʦʜʥʠʢʘʤʠ, ʢʦʨʦʤʳʩʣʦ 

ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ ʫʛʦʣʢʘ 15*15*1 ʤʤ ʠ ʜʣʠʥʦʡ 1 ʤ, ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʨʦʪʠʚʦʚʝʩ ʠʟ ʦʪʨʝʟʢʘ 

ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ 2ò, ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʨʶʯʦʢ ʜʣʷ ʧʦʜʚʝʩʢʠ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʦʨʦʪʥʫʶ ʯʘʩʪʴ 
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(ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʡ ʚʠʪʦʢ) ʠʥʜʫʢʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ. ʆʪʚʝʪʥʘʷ ʯʘʩʪʴ ʜʘʪʯʠʢʘ ʧʦʚʦʨʦʪʘ 

ʩʦʜʝʨʞʠʪ ʥʝʧʦʜʚʠʞʥʫʶ ʢʘʪʫʰʢʫ ʠʥʜʫʢʪʠʚʥʦʩʪʠ, ʦʭʚʘʪʳʚʘʶʱʫʶ ʙʝʟ ʢʘʩʘʥʠʷ ʧʦʚʦʨʦʪʥʳʡ 

ʚʠʪʦʢ, LC- ʘʚʪʦʛʝʥʝʨʘʪʦʨ 100 - 107 ʢɻʮ, ʢʚʘʨʮʝʚʳʡ ʛʝʪʝʨʦʜʠʥ 108 ʢɻʮ, ʩʤʝʩʠʪʝʣʴ ʠ 

ʬʦʨʤʠʨʦʚʘʪʝʣʴ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 1 ï 8 ʢɻʮ, ʘʤʧʣʠʪʫʜʦʡ 2,5 ʚʦʣʴʪʘ. ʕʪʦʪ 

ʩʠʛʥʘʣ ʧʦʜʘʚʘʣʩʷ ʥʘ ʤʫʣʴʪʠʤʝʪʨ UT60-G, ʠʤʝʶʱʠʡ ʚʳʭʦʜ ʥʘ ʇʂ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʧʨʦʛʨʘʤʤʫ ʧʦʜʜʝʨʞʢʠ. 

ɻʝʥʝʨʘʪʦʨ ɸ.ɽ. ɸʢʠʤʦʚʘ ʧʠʪʘʣʩʷ ʚʥʝʰʥʠʤ ʧʦʩʪʦʷʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 50 ʚʦʣʴʪ ʩ 

ʧʝʨʝʢʣʶʯʘʝʤʦʡ ʧʦʣʷʨʥʦʩʪʴʶ. ʕʪʦ ʥʘʧʨʷʞʝʥʠʝ ʧʦʜʘʚʘʣʦʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʙʢʣʘʜʢʠ 

ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʦ ʩʭʝʤʝ ɽ.ʀ. ʊʘʤʤʘ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʦʩʝʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʩʦʟʜʘʚʘʣʦʩʴ ʢʦʣʴʮʝʚʳʤ ʤʘʛʥʠʪʦʤ, ʚʩʪʨʦʝʥʥʳʤ ʚ ʢʦʥʜʝʥʩʘʪʦʨ.  

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʪʝʣ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʩʧʠʥ-ʪʦʨʩʠʦʥʥʦʤ 

ʧʦʣʝ (ʉʊʇ) ʛʝʥʝʨʘʪʦʨʘ ɸ.ɽ. ɸʢʠʤʦʚʘ. 

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʉʊʇ. ʏʸʨʥʳʡ ʢʦʥʫʩ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ 

ʩʪʨʫʢʪʫʨʳ, ʬʦʨʤʠʨʫʶʱʝʡ ʵʪʦ ʥʝʦʜʥʦʨʦʜʥʦʝ ʧʦʣʝ. 

 

ɺʥʝʰʥʠʡ ʚʠʜ ʛʝʥʝʨʘʪʦʨʘ ɸ.ɽ. ɸʢʠʤʦʚʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3ʘ, ʘ ʝʛʦ ʚʥʫʪʨʝʥʥʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʨʠʩ. 3ʙ. ɻʝʥʝʨʘʪʦʨ ʚ ʩʚʦʸ ʚʨʝʤʷ ʙʳʣ ʧʦʜʘʨʝʥ ɸ.ɽ. ɸʢʠʤʦʚʳʤ ʧʨʦʬ. ɺ.ɻ. 

ɹʘʛʨʦʚʫ, ʘ ʟʘʪʝʤ ʧʝʨʝʜʘʥ ʜʣʷ ʨʘʙʦʪʳ ʘʚʪʦʨʫ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʘʷ ʞʸʩʪʢʦʩʪʴ ʧʦʜʚʝʩʢʠ ʤʘʷʪʥʠʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʦʚʦʨʦʪʫ ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ, ʯʝʤ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʷʝʤʘʷ ʩʦʙʩʪʚʝʥʥʦʡ ʫʧʨʫʛʦʩʪʴʶ 

ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʚʝʩʢʠ. ɼʦʙʘʚʦʯʥʘʷ ʞʸʩʪʢʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʪʦʥʢʦʧʦʣʝʚʳʤʠ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʠʥʜʫʢʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ ʫʛʣʘ ʧʦʚʦʨʦʪʘ. ɺ ʮʝʣʦʤ ʫʢʘʟʘʥʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʭʦʨʦʰʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʦʙʲʝʢʪʦʚ ʠ 

ʩʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ʈʠʩ. 3ʘ. 

 
ʈʠʩ. 3ʙ. 

 

ʆʩʥʦʚʥʘʷ ʤʝʪʦʜʠʢʘ 

 

ɺ ʨʘʙʦʪʝ ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʦʡ ʧʨʠʙʦʨʥʦʡ ʢʦʤʧʦʥʦʚʢʝ, ʨʠʩ. 1, 

ʠʩʩʣʝʜʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʥʝʪʨʠʚʠʘʣʴʥʳʭ ʩʠʣʦʚʳʭ ʵʬʬʝʢʪʦʚ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ʬʠʟʠʯʝʩʢʠʭ ʪʝʣ ʚ çʘʢʪʠʚʥʦʤè ʨʝʞʠʤʝ. ʋʢʘʟʘʥʥʳʡ çʘʢʪʠʚʥʳʡè ʨʝʞʠʤ ʩʦʟʜʘʚʘʣʩʷ 

ʩʧʝʮʠʘʣʴʥʳʤ ʛʝʥʝʨʘʪʦʨʦʤ ʩʧʠʥ-ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ɸ.ɽ. ɸʢʠʤʦʚʘ, ʜʣʷ ʵʪʦʛʦ ʚʳʭʦʜ 

ʚʢʣʶʯʸʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʩʦʝʜʠʥʷʣʩʷ ʛʠʙʢʠʤ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʧʨʦʚʦʜʥʠʢʦʤ ʩ ʬʦʨʤʠʨʫʶʱʠʤ 

ʢʦʥʫʩʦʤ, ʩʦʟʜʘʶʱʠʤ ʥʝʦʜʥʦʨʦʜʥʦʝ ʉʊʇ, ʨʠʩ. 2. 

ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʲʝʢʪʳ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʫʨʦʚʥʶ ʩʠʤʤʝʪʨʠʠ: ʮʝʥʪʨʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ ï 

ʰʘʨʳ, ʜʚʫʤʝʨʥʘʷ ï ʧʣʦʩʢʠʝ ʧʣʘʩʪʠʥʳ, ʪʨʸʭʤʝʨʥʘʷ ï ʪʝʣʘ ʦʜʥʦʦʩʥʦʛʦ ʚʨʘʱʝʥʠʷ ʩ ʧʨʦʜʦʣʴʥʦʡ 

ʘʩʠʤʤʝʪʨʠʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʩʣʝʜʥʠʭ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʟ ʠ ʟʝʨʢʘʣ, ʘ 

ʪʘʢʞʝ ʢʦʥʫʩʦʚ.  

ʀʟ ʦʙʰʠʨʥʦʛʦ ʦʧʳʪʘ ʠʟʤʝʨʝʥʠʡ ʪʦʥʢʠʭ ʧʦʣʝʡ (ʊʇ) ʨʘʟʣʠʯʥʳʭ ʧʨʦʩʪʳʭ ʦʙʲʝʢʪʦʚ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ï ʪʦʨʩʠʤʝʨʦʚ [2, 3], ʘʚʪʦʨʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʦʯʝʚʠʜʥʳʤ ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʦʙʲʝʢʪʘ ʬʦʨʤʝ ʝʛʦ ʧʦʣʝʚʦʛʦ ʦʢʨʫʞʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʥʘʯʠʥʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʦʙʲʝʢʪʦʚ ʤʠʥʠʤʘʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʥʫʣʝʚʦʡ ʤʝʨʥʦʩʪʠ, 

ʪ.ʝ. ʩ ʰʘʨʦʚʳʭ ʪʝʣ. ɿʘʪʝʤ ʜʝʣʘʣʩʷ ʧʝʨʝʭʦʜ ʢ ʧʣʦʩʢʠʤ, ʜʚʫʤʝʨʥʳʤ, ʦʙʲʝʢʪʘʤ ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʢ 

ʘʩʠʤʤʝʪʨʠʯʥʳʤ, ʪʨʸʭʤʝʨʥʳʤ. ʇʨʠ ʵʪʦʤ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʪʝʣʘ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʩ ʜʚʫʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʛʣʘʚʥʦʡ ʦʩʠ. 

ɸʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ çʥʫʣʝʚʦʛʦè ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ 

ʚʳʢʣʶʯʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʉʊʇ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʰʘʨʦʚʳʤ ʦʙʲʝʢʪʦʤ. 

 

ʈʝʟʫʣʴʪʘʪʳ 

 

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʸʥ ʨʝʟʫʣʴʪʘʪ ʪʘʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʘʣʶʤʠʥʠʝʚʳʤ ʰʘʨʦʤ. ɻʝʥʝʨʘʪʦʨ 

ʉʊʇ ʦʪʢʣʶʯʸʥ, ʘ ʝʛʦ ʬʦʨʤʠʨʫʶʱʠʡ ʢʦʥʫʩ ʦʪʦʜʚʠʥʫʪ ʚ ʩʪʦʨʦʥʫ. ʇʨʠ ʵʪʦʤ ʠʩʩʣʝʜʫʝʤʳʡ 

ʦʙʲʝʢʪ, ʘʣʶʤʠʥʠʝʚʳʡ ʰʘʨ, ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʧʦʣʝ ʊɻɸ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʦʜʥʦʨʦʜʥʦʤ ʬʦʥʦʚʦʤ ʣʘʙʦʨʘʪʦʨʥʦʤ ʉʊʇ-ʧʦʣʝ. 

ɺʳʭʦʜ ʉʊʇ 

ɺʭʦʜ ʧʠʪʘʥʠʷ 
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ʈʠʩ. 4. çʅʫʣʝʚʦʡè ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʮʝʥʪʨʘʣʴʥʦ-ʩʠʤʤʝʪʨʠʯʥʳʤ ʦʙʲʝʢʪʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚʥʝ ʉʊʇ. ɻʨʘʬʠʢ 

ʧʨʠʚʝʜʸʥ ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʝ, ʦʜʠʥʘʢʦʚʦʡ ʜʣʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ. ʅʘʯʘʣʴʥʘʷ ʦʩʮʠʣʣʷʮʠʷ ʠ ʥʝʙʦʣʴʰʦʡ 

ʩʢʘʯʦʢ ʚ ʢʦʥʮʝ ʟʘʧʠʩʠ ʦʙʫʩʣʦʚʣʝʥʳ çʩʪʘʨʪ-ʩʪʦʧʥʳʤʠè ʧʨʠʙʦʨʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

 
ʈʠʩ. 5. ɿʘʧʠʩʴ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʰʘʨʘ ʠʟ ʜʨʝʚʝʩʥʦ-ʢʣʝʝʚʦʛʦ ʢʦʤʧʦʟʠʪʘ ʜʠʘʤʝʪʨʦʤ 40 ʤʤ 

ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʉʊʇ. ʂʨʘʩʥʳʤʠ ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʳ ʤʦʤʝʥʪʳ ʧʝʨʝʢʣʶʯʝʥʠʷ ʟʥʘʢʘ ʩʧʠʨʘʣʴʥʦʩʪʠ ʉʊʇ: 

R ï ʧʨʘʚʘʷ ʩʧʠʨʘʣʴ, L ï ʣʝʚʘʷ ʩʧʠʨʘʣʴ. ʆʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʝʟʘʪʫʭʘʶʱʠʭ ʢʦʣʝʙʘʥʠʡ ʙʦʣʝʝ 1 

ʯʘʩʘ. ʇʫʥʢʪʠʨʦʤ ʧʦʢʘʟʘʥʘ ʜʠʩʧʝʨʩʠʷ ʩʠʛʥʘʣʘ ʩ ʰʘʛʦʤ 100 ʠʟʤʝʨʝʥʠʡ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ. ʃʠʥʠʷ 

ʧʦʣʠʥʦʤʠʥʘʣʴʥʦʛʦ ʪʨʝʥʜʘ ʩʠʛʥʘʣʘ ʨʘʟʣʠʯʘʝʪ ʩʧʠʨʘʣʴʥʦʩʪʴ. 

 

ʅʘ ʨʠʩ. 5 ʧʦʢʘʟʘʥʘ ʨʝʘʢʮʠʷ ʩʠʩʪʝʤʳ ʥʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ ʰʘʨ, ʘ ʥʘ ʨʠʩ. 6 - ʥʘ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʰʘʨ, ʪʘʢʦʡ ʞʝ, ʢʘʢʦʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ çʥʫʣʝʚʦʛʦè ʵʢʩʧʝʨʠʤʝʥʪʘ, ʨʠʩ. 4. 
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ʈʠʩ. 6. ɿʘʧʠʩʴ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʘʣʶʤʠʥʠʝʚʦʛʦ ʰʘʨʘ ʥʘ ʤʘʷʪʥʠʢʦʚʦʤ ʧʦʜʚʝʩʝ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʉʊʇ. 

ʂʦʣʝʙʘʥʠʷ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʨʝʛʫʣʷʨʥʦʩʪʴʶ, ʠʭ ʬʘʟʘ ʥʘʙʝʛʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʊʨʝʥʜ ʚ ʦʙʣʘʩʪʠ çLè ʟʘʤʝʪʥʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʦʙʣʘʩʪʠ çRè. ɼʠʩʧʝʨʩʠʷ ʠʤʝʝʪ ʜʚʘ ʚʳʨʘʞʝʥʥʳʭ çʛʦʨʙʘè ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʢʦʤʤʫʪʘʮʠʠ R/L. 

 

 
ʈʠʩ. 7. ɿʘʧʠʩʴ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʩʣʶʜʷʥʦʡ ʧʣʘʩʪʠʥʢʠ ʥʘ ʤʘʷʪʥʠʢʦʚʦʤ ʧʦʜʚʝʩʝ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʉʊʇ. 

ʂʦʣʝʙʘʥʠʷ ʜʦʚʦʣʴʥʦ ʨʝʛʫʣʷʨʥʳ. ʊʨʝʥʜ ʧʦʣʦʛʠʡ ʠ ʥʝʚʳʨʘʟʠʪʝʣʴʥʳʡ. ɼʠʩʧʝʨʩʠʷ ʠʤʝʝʪ ʧʦ ʜʚʘ 

ʚʳʨʘʞʝʥʥʳʭ çʛʦʨʙʘè ʩʠʤʤʝʪʨʠʯʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʤʤʫʪʘʮʠʠ ʩʧʠʨʘʣʴʥʦʩʪʠ. 

 



 175 

 
ʈʠʩ. 8. ɿʘʧʠʩʴ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʧʦʣʷʨʦʠʜʥʦʡ ʧʣʸʥʢʠ ʥʘ ʤʘʷʪʥʠʢʦʚʦʤ ʧʦʜʚʝʩʝ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʉʊʇ. 

ʂʦʣʝʙʘʥʠʷ ʠʤʝʶʪ ʧʨʦʚʘʣ ʘʤʧʣʠʪʫʜʳ ʚ ʩʝʨʝʜʠʥʝ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʊʨʝʥʜ ʥʝʩʢʦʣʴʢʦ ʧʦʥʠʞʘʝʪʩʷ ʚ 

ʵʪʦʤ ʤʝʩʪʝ ʟʘʧʠʩʠ. ɼʠʩʧʝʨʩʠʷ ʠʤʝʝʪ, ʢʨʦʤʝ ʮʝʥʪʨʘʣʴʥʦʛʦ, ʜʚʘ ʙʦʢʦʚʳʭ ʤʘʢʩʠʤʫʤʘ. 

 

 
ʈʠʩ. 9. ɿʘʧʠʩʴ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʪʝʢʣʷʥʥʦʛʦ ʩʚʝʪʦʬʠʣʴʪʨʘ ʪʦʣʱʠʥʦʡ 3 ʤʤ ʥʘ ʤʘʷʪʥʠʢʦʚʦʤ 

ʧʦʜʚʝʩʝ ʠ ʥʝʦʜʥʦʨʦʜʥʦʤ ʉʊʇ. ʂʦʣʝʙʘʥʠʷ ʠʤʝʶʪ ʭʦʨʦʰʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ çRè ʠ ʟʘʤʝʪʥʦ 

ʟʘʪʫʭʘʶʪ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʚ ʦʙʣʘʩʪʴ çLè. ʊʨʝʥʜ ʥʝʚʳʨʘʟʠʪʝʣʝʥ. ɼʠʩʧʝʨʩʠʷ ʠʤʝʝʪ ʤʦʱʥʳʡ ʤʘʢʩʠʤʫʤ ʚ 

çRè-ʦʙʣʘʩʪʠ. 
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ʈʠʩ. 10. ɿʘʧʠʩʴ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʟʝʨʢʘʣʘ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʦʪʨʘʞʘʶʱʠʤ ʩʣʦʝʤ ʥʘ ʩʪʝʢʣʷʥʥʦʡ ʧʦʜʣʦʞʢʝ 

ʪʦʣʱʠʥʦʡ 10 ʤʤ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʉʊʇ. ʆʪʨʘʞʘʶʱʠʡ ʩʣʦʡ ʧʦʚʝʨʥʫʪ ʢ ʧʦʣʶ. ʂʦʣʝʙʘʥʠʷ ʠʤʝʶʪ ʤʦʱʥʳʡ 

ʢʦʨʦʪʢʠʡ ʚʩʧʣʝʩʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ çRè ʠ ʟʘʤʝʪʥʦ ʟʘʪʫʭʘʶʪ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʚ ʦʙʣʘʩʪʴ çLè. 

ʕʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʪʨʝʥʜʝ ʠ ʜʠʩʧʝʨʩʠʠ. ɿʝʨʢʘʣʦ ʢʘʢ ʙʳ çʦʪʨʠʮʘʝʪè ʚʦʟʜʝʡʩʪʚʠʝ. 

 

 
ʈʠʩ. 11. ɿʘʧʠʩʴ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʟʝʨʢʘʣʘ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʣʦʝʤ ʥʘ ʩʪʝʢʣʷʥʥʦʡ ʧʦʜʣʦʞʢʝ ʪʦʣʱʠʥʦʡ 10 ʤʤ 

ʥʘ ʤʘʷʪʥʠʢʦʚʦʤ ʧʦʜʚʝʩʝ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʉʊʇ. ʆʪʨʘʞʘʶʱʠʡ ʩʣʦʡ ʧʦʚʝʨʥʫʪ ʦʪ ʧʦʣʷ. ʂʦʣʝʙʘʥʠʷ ʪʘʢʞʝ 

ʠʤʝʶʪ ʢʦʨʦʪʢʠʡ ʚʩʧʣʝʩʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ çRè, ʥʦ ʥʝʩʢʦʣʴʢʦ ʟʘʧʘʟʜʳʚʘʶʪ ʚʦ ʚʨʝʤʝʥʠ ʠ ʪʝʨʷʶʪ 

ʚ ʘʤʧʣʠʪʫʜʝ. ʕʪʦ ʥʝʧʣʦʭʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʪʨʝʥʜʝ ʠ ʜʠʩʧʝʨʩʠʠ. çʆʪʨʠʮʘʥʠʝè ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʣʘʙʣʝʥʦ. 
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ʈʠʩ. 12. ɿʘʧʠʩʴ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʩʪʝʢʣʷʥʥʦʡ ʧʣʦʩʢʦʚʳʧʫʢʣʦʡ ʣʠʥʟʳ ʥʘ ʤʘʷʪʥʠʢʦʚʦʤ ʧʦʜʚʝʩʝ ʚ 

ʥʝʦʜʥʦʨʦʜʥʦʤ ʉʊʇ. ʇʣʦʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʥʟʳ ʥʘʧʨʘʚʣʝʥʘ ʢ ʧʦʣʶ. ʂʦʣʝʙʘʥʠʷ ʚʝʩʴʤʘ ʨʝʛʫʣʷʨʥʳ ʥʘ 

ʚʩʸʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 1,1 ʯʘʩʘ. ʀʤʝʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʡ ʧʣʦʩʢʠʡ ʧʨʦʚʘʣ ʘʤʧʣʠʪʫʜʳ ʚ ʮʝʥʪʨʝ. ʊʨʝʥʜ 

ʧʦʣʦʛʠʡ, ʩ ʧʨʦʚʘʣʦʤ. ɼʠʩʧʝʨʩʠʷ ʠʤʝʝʪ ʩʣʦʞʥʳʡ ʤʘʢʩʠʤʫʤ ʚ ʥʘʯʘʣʝ ʟʘʧʠʩʠ. 

 

 
ʈʠʩ. 13. ɿʘʧʠʩʴ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʩʪʝʢʣʷʥʥʦʡ ʧʣʦʩʢʦʚʳʧʫʢʣʦʡ ʣʠʥʟʳ ʥʘ ʤʘʷʪʥʠʢʦʚʦʤ ʧʦʜʚʝʩʝ ʚ 

ʥʝʦʜʥʦʨʦʜʥʦʤ ʉʊʇ. ʇʣʦʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʥʟʳ ʥʘʧʨʘʚʣʝʥʘ ʦʪ ʧʦʣʷ. ʂʦʣʝʙʘʥʠʷ ʠʤʝʶʪ ʙʦʣʝʝ ʩʣʦʞʥʳʡ 

ʭʘʨʘʢʪʝʨ ʥʘ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 1,4 ʯʘʩʘ. ʊʨʝʥʜ ʠʤʝʝʪ ʧʨʦʚʘʣ ʧʦʩʣʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʧʠʨʘʣʴʥʦʩʪʠ. 

ɼʠʩʧʝʨʩʠʷ ʩʦʜʝʨʞʠʪ ʜʚʘ ʩʣʦʞʥʳʭ ʤʘʢʩʠʤʫʤʘ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʟʘʧʠʩʠ. ʇʨʠʯʸʤ, ʚ ʢʦʥʮʝ ʟʘʧʠʩʠ 

ʤʘʢʩʠʤʫʤ ʙʦʣʝʝ ʤʦʱʥʳʡ ʠ ʚ ʯʸʤ-ʪʦ ʧʦʭʦʞʠʡ ʥʘ ʚʭʦʜʥʦʡ, ʨʠʩ. 12. 
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ʈʠʩ. 14. ɿʘʧʠʩʴ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʛʨʫʧʧʳ ʠʟ ʯʝʪʳʨʸʭ ʢʦʥʫʩʦʚ ʚʝʨʰʠʥʦʡ ʢ ʧʦʣʶ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʉʊʇ. 

ʂʦʣʝʙʘʥʠʷ ʠʤʝʶʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 0,9 ʯʘʩʘ. ʅʦ ʪʨʝʥʜ ʧʦʣʦʛʠʡ. ɸʤʧʣʠʪʫʜʘ 

ʢʦʣʝʙʘʥʠʡ ʤʠʥʠʤʘʣʴʥʘ ʚ ʩʝʨʝʜʠʥʝ ʠʥʪʝʨʚʘʣʘ. ʉʪʨʫʢʪʫʨʘ ʢʦʣʝʙʘʥʠʡ ʩʦʩʪʦʠʪ ʠʟ ʛʨʫʧʧ ʧʦ ʯʝʪʳʨʝ (!). 

ɼʠʩʧʝʨʩʠʷ ʠʤʝʝʪ ʜʚʘ ʤʘʢʩʠʤʫʤʘ, ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʟʘʧʠʩʠ. 

 

 
ʈʠʩ. 15. ɿʘʧʠʩʴ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʛʨʫʧʧʳ ʠʟ ʯʝʪʳʨʸʭ ʢʦʥʫʩʦʚ ʦʩʥʦʚʘʥʠʝʤ ʢ ʧʦʣʶ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʉʊʇ. 

ʂʦʣʝʙʘʥʠʷ ʠʤʝʶʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 0,7 ʯʘʩʘ, ʩʦʩʪʦʷʱʫʶ ʪʘʢʞʝ ʠʟ ʛʨʫʧʧ ʧʦ 

ʯʝʪʳʨʝ. ʊʨʝʥʜ ʚʧʝʨʚʳʝ ʧʦʢʘʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʛʨʘʬʠʢʝ 

ʚʚʝʨʭ. ʊ.ʝ. ʥʘʨʷʜʫ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʠʜʸʪ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʟʘʢʨʫʪʢʘ ʩʠʩʪʝʤʳ. ɼʠʩʧʝʨʩʠʷ ʠʤʝʝʪ ʤʦʱʥʳʡ 

ʤʘʢʩʠʤʫʤ ʚ ʢʦʥʮʝ ʟʘʧʠʩʠ, ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳʡ ʢ ʚʭʦʜʥʦʤʫ ʤʘʢʩʠʤʫʤʫ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʨʠʩʫʥʢʝ. 

 

ʆʙʩʫʞʜʝʥʠʝ ʤʝʪʦʜʠʢʠ 

 

ʆʧʠʩʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʧʨʦʩʪʦʪʦʡ ʠʩʧʦʣʥʝʥʠʷ. ʆʩʥʦʚʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ï ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʜʚʝʩʘ ʠ ʩʨʝʜʩʪʚʦ ʠʟʤʝʨʝʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʦʜʚʝʩʘ, ʚʢʣʶʯʘʷ ʤʘʛʥʠʪʥʳʡ çʙʝʟʤʦʤʝʥʪʥʳʡè ʧʦʜʚʝʩ. 

ʆʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʝʩ ʧʦʜʚʝʰʠʚʘʝʤʦʡ ʯʘʩʪʠ (ʜʦ 1 ʢʛ) ʠ ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʘʛʥʠʪʥʳʭ ʧʦʜʚʝʩʦʚ [4, 5] ʟʘʩʪʘʚʠʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ çʢʣʘʩʩʠʢʝè [6]. ʆʩʪʘʚʘʣʦʩʴ ʚʳʙʨʘʪʴ 

ʤʘʪʝʨʠʘʣ ʧʦʜʚʝʩʘ. ʉʘʤʳʤ ʣʫʯʰʠʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʵʪʦʛʦ ʩʯʠʪʘʝʪʩʷ ʢʚʘʨʮʝʚʘʷ ʥʠʪʴ ʪʦʣʱʠʥʦʡ 
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0,3-0,5 ʤʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʣʠʥʳ. ʅʦ ʪʘʢʫʶ ʥʠʪʴ ʥʝʧʨʦʩʪʦ ʠʟʛʦʪʦʚʠʪʴ, ʦʥʘ ʭʨʫʧʢʘʷ ʠ 

ʪʨʝʙʫʝʪ ʦʩʪʦʨʦʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ. ʉʣʝʜʫʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦ ʧʨʠʦʨʠʪʝʪʫ ʷʚʣʷʝʪʩʷ 

ʢʘʧʨʦʥʦʚʘʷ ʥʠʪʴ. ʅʝʜʦʩʪʘʪʢʠ ʢʘʧʨʦʥʦʚʦʡ ʥʠʪʠ - ʥʝʚʳʩʦʢʠʡ ʤʦʜʫʣʴ ʧʨʦʜʦʣʴʥʦʡ ʫʧʨʫʛʦʩʪʠ ʠ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʠʙʨʠʜʥʫʶ 

ʧʣʝʪʸʥʢʫ (ʰʣʝʡʬ) ʠʟ ʪʦʥʢʠʭ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʢʘʧʨʦʥʦʚʳʭ ʥʠʪʝʡ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʥʝʸ 

ʥʝʩʢʦʣʴʢʠʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʤʝʜʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʜʣʷ ʟʘʟʝʤʣʝʥʠʷ ʧʦʜʚʝʩʘ ʠ ʚʦʟʤʦʞʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʊʦʣʱʠʥʘ ʥʠʪʝʡ ʠ ʧʨʦʚʦʜʥʠʢʦʚ 0,1 ʤʤ. 

ʉʨʝʜʩʪʚʦ ʜʣʷ ʪʦʯʥʦʛʦ (ḗ1 ʫʛʣʦʚʘʷ ʤʠʥʫʪʘ) ʠʟʤʝʨʝʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʪʘʢʞʝ ʦʧʠʩʘʥʦ ʚ 

ʨʘʙʦʪʝ [1]. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʷ ʠʥʜʫʢʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ ʤʦʞʝʪ ʩʦʟʜʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠ ʨʝʰʘʶʱʫʶ ʘʟʠʤʫʪʘʣʴʥʫʶ ʞʸʩʪʢʦʩʪʴ ʧʦʜʚʝʩʘ. ʆʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʵʪʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʞʸʩʪʢʦʩʪʠ ʷʚʠʣʩʷ ʬʝʥʦʤʝʥ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʡ 

ʫʛʣʦʚʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟ ʜʚʫʭ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʣʝʮ.  

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

 

1. ʀʩʭʦʜʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʝ 

ʧʦʚʝʜʝʥʠʝ ʤʘʷʪʥʠʢʘ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʰʘʨʦʤ ʚ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʝʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʨʠʩ. 4. ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʠʜʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ çʞʠʚʘʷè, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʝʛʫʣʷʨʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʦʪʩʫʪʩʪʚʫʶʪ ʥʘ ʫʨʦʚʥʝ, ʧʨʝʚʳʰʘʶʱʝʤ 0,3 ʫʛʣʦʚʳʭ ʛʨʘʜʫʩʘ (20 ʫʛʣʦʚʳʭ ʤʠʥ).  

2. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʦʙʲʝʢʪʦʚ ʩ ʥʝʦʜʥʦʨʦʜʥʳʤ ʩʧʠʥ-

ʪʦʨʩʠʦʥʥʳʤ ʧʦʣʝʤ (ʉʊʇ) ʛʝʥʝʨʘʪʦʨʘ ɸ.ɽ. ɸʢʠʤʦʚʘ ʧʦʷʚʣʷʶʪʩʷ ʫʛʣʦʚʳʝ ʢʦʣʝʙʘʥʠʷ 

ʤʘʷʪʥʠʢʘ, ʯʘʱʝ ʚʩʝʛʦ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʪʫʭʘʶʪ ʪʨʠʚʠʘʣʴʥʳʤ 

ʦʙʨʘʟʦʤ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʦ 1-1,25 ʯʘʩʘ, ʨʠʩ. 5 - 15. 

3. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʉʊʇ ʥʘ ʪʦʥʢʠʝ ʧʣʘʩʪʠʥʳ, ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʢ ʦʩʠ 

ʧʦʣʷ, ʨʝʛʫʣʷʨʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩ ʧʝʨʠʦʜʦʤ ʦʢʦʣʦ 3 ʤʠʥʫʪ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ, ʨʠʩ. 7, 8, 9. 

ɼʘʥʥʳʝ ʦʙʲʝʢʪʳ ʠʤʝʶʪ ʤʠʥʠʤʘʣʴʥʫʶ ʪʦʣʱʠʥʫ ʠ ʥʝʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʜʦʣʴ ʧʦʣʷ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʩʪʝʢʣʷʥʥʦʡ ʧʣʘʩʪʠʥʢʠ ʪʦʣʱʠʥʦʡ 3 ʤʤ ʢʦʣʝʙʘʥʠʷ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ 

ʦʙʣʘʩʪʠ çRè, ʛʘʩʥʫʪ ʩ ʥʝʨʝʛʫʣʷʨʥʦʡ ʬʘʟʦʡ ʚ ʦʙʣʘʩʪʠ çLè. ʇʦʣʷʨʦʠʜʥʘʷ ʧʣʸʥʢʘ ʧʦʢʘʟʳʚʘʝʪ 

ʫʩʪʦʡʯʠʚʳʝ ʘʚʪʦʢʦʣʝʙʘʥʠʷ, ʥʦ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤ ʧʦʜʲʸʤʦʤ ʘʤʧʣʠʪʫʜʳ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ 

ʨʝʛʠʩʪʨʘʮʠʠ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʘʭ ʨʠʩ. 8 ʠ 9 ʧ.3 ʪʦʣʱʠʥʘ ʧʣʘʩʪʠʥ ʠ ʩʪʨʫʢʪʫʨʘ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʯʠʥʘʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʩʠʛʥʘʣʝ. 

4. ɿʝʨʢʘʣʦ ʩ ʥʘʨʫʞʥʳʤ ʦʪʨʘʞʘʶʱʠʤ ʩʣʦʝʤ ʥʘ ʪʦʣʩʪʦʡ 10 ʤʤ ʧʦʜʣʦʞʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʣʦʩʢʠʡ, ʥʦ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʣʶ ʦʙʲʝʢʪ. ʕʪʦ ʚʠʜʥʦ ʧʦ ʨʝʘʢʮʠʠ 

ʩʠʩʪʝʤʳ ʥʘ ʧʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ ʢ ʧʦʣʶ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʩʣʦʡ. ɺ ʩʣʫʯʘʝ ʧʝʨʝʜʥʝʛʦ ʩʣʦʷ ʩʠʩʪʝʤʘ 

ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʝʛʦ ʥʘʭʦʜʠʪ, ʨʠʩ. 10, ʘ ʚ ʩʣʫʯʘʝ ʩ ʟʘʜʥʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʦʣʫʯʘʝʪʩʷ 

ʟʘʧʘʟʜʳʚʘʥʠʝ 0,25 ʯʘʩʘ, ʨʠʩ. 11.  

5. ʉʪʝʢʣʷʥʥʘʷ ʣʠʥʟʘ ʧʣʦʩʢʦ-ʚʳʧʫʢʣʘʷ, ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 70 ʤʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʪʠʧʠʯʥʳʡ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʦʙʲʝʢʪ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʚ ʮʝʥʪʨʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

15 ʤʤ. ʂʦʛʜʘ ʣʠʥʟʘ ʦʙʨʘʱʝʥʘ ʧʣʦʩʢʦʡ ʩʪʦʨʦʥʦʡ ʢ ʧʦʣʶ, ʢʦʣʝʙʘʥʠʷ ʨʝʛʫʣʷʨʥʳ ʩ ʥʝʢʦʪʦʨʳʤ 

ʩʧʘʜʦʤ ʘʤʧʣʠʪʫʜʳ ʥʘ ʠʥʪʝʨʚʘʣʝ 0,30 ʯʘʩʘ, ʨʠʩ. 12, ʯʪʦ ʙʣʠʟʢʦ ʧʦ ʜʠʥʘʤʠʢʝ ʢ ʨʝʟʫʣʴʪʘʪʫ ʧ.4. 

ʇʨʠ ʦʙʨʘʪʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʨʝʛʫʣʷʨʥʦʩʪʴ ʟʘʤʝʪʥʦ ʭʫʞʝ, ʪʘʢ ʢʘʢ ʥʘʙʣʶʜʘʶʪʩʷ ʙʠʝʥʠʷ ʠʟ-ʟʘ 

ʩʣʦʞʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʟ ʨʘʟʥʳʭ ʤʦʜ ʢʦʣʝʙʘʥʠʡ, ʨʠʩ. 13. 

6. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʉʊʇ ʛʨʫʧʧʳ ʠʟ 4-ʭ ʘʣʶʤʠʥʠʝʚʳʭ 

ʢʦʥʫʩʦʚ, ʧʨʦʥʠʢʘʶʱʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʥʘ ʪʨʝʪʴ ʛʣʫʙʠʥʳ. ɺ ʩʠʪʫʘʮʠʠ ʨʠʩ. 14, ʢʦʥʫʩʘ ʧʦʚʸʨʥʫʪʳ 

ʚʝʨʰʠʥʘʤʠ ʢ ʧʦʣʶ. ɸʚʪʦʢʦʣʝʙʘʥʠʷ ʥʘʣʠʯʝʩʪʚʫʶʪ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ, ʥʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ 

çʩʯʝʪʚʝʨʝʥʥʳʝè ʩʪʨʫʢʪʫʨʳ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʠʩʣʫ ʢʦʥʫʩʦʚ ʚ ʩʙʦʨʢʝ. ʊʨʝʥʜ 

ʧʣʦʩʢʠʡ, ʧʦʩʪʦʷʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʯʪʠ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ.  

ʀʟ ʘʥʘʣʠʟʘ ʩʯʝʪʚʝʨʸʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʩʠʛʥʘʣʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʛʨʫʙʫʶ ʦʮʝʥʢʫ ʜʠʘʧʘʟʦʥʘ 

ʩʢʦʨʦʩʪʝʡ çʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷè ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʪʦʣʱʝ ʦʙʲʝʢʪʘ. ʉʢʦʨʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʫʪʸʤ 

ʜʝʣʝʥʠʷ ʜʣʠʥʳ ʢʦʥʫʩʥʦʡ ʩʪʨʫʢʪʫʨʳ 75 ʤʤ (ʦʜʠʥʘʨʥʦʡ, ʣʠʙʦ ʜʚʦʡʥʦʡ, ʧʦ ʯʠʩʣʫ ʚʦʟʤʦʞʥʳʭ 

ʧʨʦʭʦʜʦʚ ʚʦʣʥʳ) ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʳʭ ʩʯʝʪʚʝʨʸʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʥʘ ʨʠʩ. 14 ʠ 15. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʦʤʳʝ ʩʢʦʨʦʩʪʠ ʦʧʨʝʜʝʣʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ, 0,02õ1,07 ʤʤ/ʩʝʢ. ɺʝʩʴʤʘ 

ʥʝʙʦʣʴʰʠʝ, ʥʦ ʨʝʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ! 
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ʇʨʠ ʦʙʨʘʪʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʢʦʥʫʩʦʚ, ʨʠʩ. 15, ʩʢʘʯʦʢ ʪʨʝʥʜʘ ʛʦʨʘʟʜʦ ʣʫʯʰʝ ʚʳʨʘʞʝʥ, 

ʥʘʛʣʷʜʥʦ ʚʠʜʝʥ ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ ʪʷʛʠ. çʏʝʪʚʸʨʢʠè ʚ ʩʠʛʥʘʣʝ ʦʧʷʪʴ 

ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ, ʨʘʚʥʦ ʢʘʢ ʠ ʨʝʘʢʮʠʷ ʥʘ ʟʥʘʢ ʩʧʠʨʘʣʴʥʦʩʪʠ.  

ʄʝʭʘʥʠʟʤ ʛʝʥʝʨʘʮʠʠ ʧʨʦʜʦʣʴʥʦʡ ʪʷʛʠ ʚ ʩʣʫʯʘʝ ʩ ʢʦʥʫʩʥʳʤʠ ʛʨʫʧʧʘʤʠ ʦʙʲʝʢʪʦʚ ʠ 

ʥʝʦʜʥʦʨʦʜʥʦʤ ʚʥʝʰʥʝʤ ʉʊʇ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʨʝʘʣʴʥʦʩʪʴʶ ʠʜʝʠ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ 

ʦʙʲʸʤʘʭ ʢʦʥʫʩʦʚ ʚʠʭʨʝʚʳʭ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʠʭʩʷ ʧʦʪʦʢʦʚ ʩʨʝʜʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ 

(ʌɺ), ʨʘʥʝʝ ʠʟʣʦʞʝʥʥʦʡ ʚ [1]. 

7. ʄʝʭʘʥʠʟʤ ʘʚʪʦʛʝʥʝʨʘʮʠʠ ʢʦʣʝʙʘʥʠʡ ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ ʨʝʣʘʢʩʘʮʠʦʥʥʳʡ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʟʣʦʞʝʥ ʚ ʩʣʝʜʫʶʱʝʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʬʦʨʤʝ.  

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʦʙʲʝʢʪʘ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʧʦʣʝ ʊɻɸ ʚ ʦʙʣʘʩʪʠ ʩʠʣʴʥʦʛʦ ʧʦʣʷ ʠʜʸʪ 

ʧʨʦʮʝʩʩ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʧʠʥʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʦʙʲʝʢʪʘ ʥʘ ʥʝʢʦʪʦʨʫʶ ʛʣʫʙʠʥʫ ʠ ʩ ʥʝʢʦʪʦʨʦʡ 

ʩʢʦʨʦʩʪʴʶ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʠʟ-ʟʘ ʚʝʨʦʷʪʥʦʛʦ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ çʵʬʬʝʢʪʘ ʩʧʠʥʦʚʦʛʦ 

ʦʪʪʘʣʢʠʚʘʥʠʷè ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʘʚʣʠʚʘʥʠʝ ʦʙʲʝʢʪʘ ʠʟ ʦʙʣʘʩʪʠ ʩʠʣʴʥʦʛʦ ʧʦʣʷ. ʂʘʢʦʝ-ʪʦ ʚʨʝʤʷ 

ʦʙʲʝʢʪ ʜʚʠʞʝʪʩʷ ʧʦ ʠʥʝʨʮʠʠ ʚ ʦʙʣʘʩʪʴ ʙʦʣʝʝ ʩʣʘʙʦʛʦ ʧʦʣʷ ʠ ʚ ʥʸʤ ʧʨʦʠʩʭʦʜʠʪ ʯʘʩʪʠʯʥʘʷ 

ʩʧʠʥʦʚʘʷ ʨʝʣʘʢʩʘʮʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʦʡ). ɿʘʪʝʤ ʦʙʲʝʢʪ ʢʦʣʝʙʘʪʝʣʴʥʦ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʦʙʣʘʩʪʴ ʩʠʣʴʥʦʛʦ ʧʦʣʷ ʠ ʚʩʸ ʧʦʚʪʦʨʷʝʪʩʷ.  

ɺ ʩʣʝʜʫʶʱʝʤ ʮʠʢʣʝ ʢʦʣʝʙʘʥʠʡ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʧʠʥʦʚʦʡ ʛʨʘʥʠʮʳ ʚ ʦʙʲʝʢʪ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʛʨʘʥʠʮʝʡ (ʬʨʦʥʪʦʤ) ʧʦʣʥʦʡ ʛʣʫʙʠʥʳ ʦʙʲʝʢʪʘ 

(ʢʦʥʢʨʝʪʥʦ, ʟʘʜʥʝʡ ʩʪʝʥʢʠ) ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʦʙʨʘʪʥʘʷ ʚʦʣʥʘ ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʧʨʦʭʦʜʘʤʠ 

ʩʧʠʥʦʚʳʤ ʬʨʦʥʪʦʤ ʪʦʣʱʠʥʳ ʦʙʲʝʢʪʘ, ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʢʦʨʦʩʪʴʶ. 

 ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʧʠʥʦʚʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ ʨʘʙʦʪʘʝʪ ʚ ʥʘʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʢʘʢ 

ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ: ʩʪʘʣʴ ʠ ʜʶʨʘʣʶʤʠʥʠʡ, ʪʘʢ ʠ ʩ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ: ʩʪʝʢʣʦ, ʩʣʶʜʘ, 

ʜʝʨʝʚʷʥʥʳʡ ʢʦʤʧʦʟʠʪ - ʤʘʪʝʨʠʘʣʘʤʠ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ ʚ ʛʨʘʜʠʝʥʪʥʦʤ ʤʘʛʥʠʪʥʦʤ 

ʧʦʣʝ ʠʟʚʝʩʪʥʳ ʧʨʠʤʝʨʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʩʚʦʡʩʪʚʘ: ʬʝʨʨʦ/ʧʘʨʘʤʘʛʥʝʪʠʢʠ - ʜʠʘʤʘʛʥʝʪʠʢʠ. 

ʇʝʨʚʳʝ ʚʪʷʛʠʚʘʶʪʩʷ ʚ ʦʙʣʘʩʪʴ ʩʠʣʴʥʦʛʦ ʧʦʣʷ, ʘ ʚʪʦʨʳʝ ʚʳʪʘʣʢʠʚʘʶʪʩʷ ʠʟ ʥʝʛʦ. 

ɺ ʛʨʘʜʠʝʥʪʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ ʚʝʱʝʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʪʘʢʞʝ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʚʪʷʛʠʚʘʥʠʶ ʚ ʦʙʣʘʩʪʴ ʩʠʣʴʥʦʛʦ ʧʦʣʷ.  

ʀʥʪʝʨʝʩʥʦ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʥʷʪʴ, ʢʘʢʦʤʫ ʚʠʜʫ ʢʚʘʥʪʦʚʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦʜʯʠʥʷʶʪʩʷ 

ʩʘʤʠ ʩʧʠʥʳ? 

ʄʦʞʥʦ ʫʢʘʟʘʪʴ ʥʘ ʚʦʟʤʦʞʥʫʶ ʥʝʧʨʷʤʫʶ ʩʚʷʟʴ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚʳʰʝ ʤʝʭʘʥʠʟʤʘ 

çʩʧʠʥʦʚʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷè ʩ ʨʘʥʝʝ ʚʳʩʢʘʟʘʥʥʦʡ ʠʜʝʝʡ ʦ ʧʦʷʚʣʝʥʠʠ ʦʙʲʸʤʥʦʡ ʩʠʣʳ, ʘ ʪʘʢʞʝ 

ʠʟʤʝʥʝʥʠʷ ʭʦʜʘ ʚʨʝʤʝʥʠ, ʚ ʨʘʙʦʪʘʭ ʩ ʊ-ʧʦʣʝʤ ʚʨʘʱʘʶʱʝʛʦʩʷ ʜʠʩʢʘ [7, 8].  

 

ʂʦʥʪʨʦʣʴ ʠ ʧʨʦʚʝʨʢʠ 

 

ʅʘʙʣʶʜʘʝʤʳʡ ʚ ʨʘʙʦʪʝ ʬʝʥʦʤʝʥ ʥʝʪʨʠʚʠʘʣʝʥ. ʇʦʵʪʦʤʫ ʚ ʘʧʧʘʨʘʪʥʦʤ ʠ ʤʝʪʦʜʠʯʝʩʢʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʨʳ, ʫʤʝʥʴʰʘʶʱʠʝ ʠʣʠ ʙʣʦʢʠʨʫʶʱʠʝ 

ʚʦʟʤʦʞʥʳʝ ʤʝʭʘʥʦ-ʫʧʨʫʛʠʝ (ʦʩʪʘʪʦʯʥʳʝ ʚ ʫʩʪʨʦʡʩʪʚʝ ʧʦʜʚʝʩʘ), ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʤʝʭʠ: 

1. ʄʘʷʪʥʠʢ ʚ ʧʦʣʥʦʩʪʴʶ ʩʦʙʨʘʥʥʦʤ ʚʠʜʝ ʚʳʩʪʘʠʚʘʣʩʷ ʩ ʚʳʢʣʶʯʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʦʡ ʚ 

ʪʝʯʝʥʠʝ 2 ʩʫʪʦʢ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʰʘʨ, ʥʘʯʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʶʩʪʠʨʦʚʘʣʦʩʴ ʥʘʩʪʨʦʡʢʘʤʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʜʚʝʩʘ, ʨʝʟʫʣʴʪʘʪ ʥʘʩʪʨʦʡʢʠ ʠ ʝʛʦ 

ʚʨʝʤʝʥʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘʙʣʶʜʘʣʩʷ ʚʠʟʫʘʣʴʥʦ ʚ ʪʝʯʝʥʠʝ 6 ʯʘʩʦʚ. 

2. ʏʝʨʝʟ ʚʤʦʥʪʠʨʦʚʘʥʥʳʝ ʚ ʧʦʜʚʝʩ ʧʨʦʚʦʜʥʠʢʠ ʧʦʜʚʠʞʥʘʷ ʩʠʩʪʝʤʘ ʤʘʷʪʥʠʢʘ 

ʟʘʟʝʤʣʷʣʘʩʴ, ʟʘʟʝʤʣʷʣʩʷ ʪʘʢʞʝ ʢʦʨʧʫʩ ɹɻɸ ʠ ʦʜʠʥ ʠʟ ʧʦʣʶʩʦʚ ʝʛʦ ʧʠʪʘʥʠʷ. 

3. ʇʦʜʚʠʞʥʘʷ ʩʠʩʪʝʤʘ ʚ ʦʩʥʦʚʥʦʤ ʚʳʧʦʣʥʝʥʘ ʠʟ ʥʝʤʘʛʥʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɽʸ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʣʦʞʥʦʤʫ ʧʦʚʦʨʦʪʫ ʦʪ ʙʣʫʞʜʘʶʱʠʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʛʨʫʙʦ ʧʨʦʚʝʨʷʣʘʩʴ 

ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʳʤʠ ʤʘʛʥʠʪʘʤʠ (0,8 ʊʣ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ), ʧʦʜʥʦʩʠʤʳʤʠ ʢ ʧʦʚʦʨʦʪʥʦʡ ʯʘʩʪʠ 

ʥʘ ʨʘʩʩʪʦʷʥʠʝ, ʩʨʘʚʥʠʤʦʝ ʩ ʝʸ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ (1 ʤʝʪʨ).  

ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ, ʚ ʧʨʠʥʮʠʧʝ, ʤʦʛʣʠ ʦʙʫʩʣʦʚʠʪʴ ʪʦʣʴʢʦ ʥʝʨʝʚʝʨʩʠʚʥʦʝ ʜʚʠʞʝʥʠʝ 

ʤʘʷʪʥʠʢʘ.  
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ʆʩʪʘʚʘʣʦʩʴ ʧʨʦʚʝʨʠʪʴ ʚʣʠʷʥʠʝ ʩʣʦʞʥʳʭ ʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʧʦʪʦʢʦʚ ʚʦʟʜʫʭʘ ʦʪ 

ʥʘʭʦʞʜʝʥʠʷ ʦʧʝʨʘʪʦʨʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. ʆʥʦ ʦʢʘʟʘʣʦʩʴ ʟʘʤʝʪʥʳʤ ʧʨʠ ʙʳʩʪʨʦʤ ʧʨʦʭʦʜʝ 

ʦʧʝʨʘʪʦʨʘ ʨʷʜʦʤ ʩ ʧʦʚʦʨʦʪʥʦʡ ʯʘʩʪʴʶ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʧʦʜʚʠʞʥʘʷ ʩʠʩʪʝʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʦʪʛʦʨʘʞʠʚʘʣʘʩʴ ʦʪ ʦʧʝʨʘʪʦʨʘ ʣʠʩʪʦʤ ʧʨʦʟʨʘʯʥʦʛʦ ʧʣʘʩʪʠʢʘ (ʧʦʣʠʩʪʠʨʦʣ) ʩ ʨʘʟʤʝʨʘʤʠ 

1,5*1ʤ, ʘ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʦʧʝʨʘʪʦʨ ʫʭʦʜʠʣ ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ 

1-1,5 ʯʘʩʘ, ʚʢʣʶʯʠʚ ʘʧʧʘʨʘʪʫʨʫ ʥʘ ʟʘʧʠʩʴ.  

ʅʘʭʦʞʜʝʥʠʝ ʜʨʫʛʠʭ ʣʠʮ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʣʦʩʴ, ʦʢʦʥ ʥʝʪ ʚʦʦʙʱʝ. 

ʉʪʨʦʝʥʠʝ ʙʝʪʦʥʥʦʝ, ʦʜʥʦʵʪʘʞʥʦʝ, ʧʦʜ ʠ ʥʘʜ ʢʦʤʥʘʪʦʡ ʥʠʢʦʛʦ ʥʝʪ. ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʣʝʪʦʤ 

ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚʣʘʞʥʦʩʪʠ. 

ɸʚʪʦʨ ʥʘʜʝʝʪʩʷ, ʯʪʦ ʪʨʠʚʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʤʦʛʫʱʠʝ ʧʨʠʚʦʜʠʪʴ ʩʠʩʪʝʤʫ ʚ 

ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʡ ʨʝʞʠʤ, ʪʘʢʠʤʠ ʤʝʨʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʚʝʣʠʨʦʚʘʣʠʩʴ.  
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ʧʨʦʜʦʣʴʥʘʷ ʪʷʛʘ. 
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ʃʠʪʝʨʘʪʫʨʘ 

 

1. ɺ.ʊ. ʐʢʘʪʦʚ. ʅʦʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʤʦʪʠʚʘʤ çʚʝʢʪʦʨʘ ʇʦʡʥʪʠʥʛʘè. ʃʘʙʦʨʘʪʦʨʠʷ GRG, 

ʊʦʤʩʢ, 2013. ɺ ʩʪʘʜʠʠ ʦʙʩʫʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʛʨʫʧʧʝ çɺʪʦʨʘʷ ʬʠʟʠʢʘè.  

2. ɺ.ʊ. ʐʢʘʪʦʚ, ʇ.ɺ. ʐʢʘʪʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʥʢʦʧʦʣʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʲʝʢʪʦʚ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ. // ɺ ʩʙʦʨʥʠʢʝ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝʨʝʥʮʠʠ 

çʊʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï 2009è, ʍʦʩʪʘ - ʉʦʯʠ, 25-29 

ʘʚʛʫʩʪʘ 2009ʛ, ʄʦʩʢʚʘ ï 2009, ʧʦʜ ʨʝʜ. ɺ.ɸ. ɾʠʛʘʣʦʚʘ, ʩʪʨ. 108 ï 123. 

3. ɺ.ʊ. ʐʢʘʪʦʚ, ʅ.ɸ. ɸʛʘʧʦʚ. ʕʬʬʝʢʪ ʘʚʪʦʜʠʬʨʘʢʮʠʠ ʪʦʥʢʠʭ ʧʦʣʝʡ. // ɹʀʕʊ ï 2007. 

ʉʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ 10-ʛʦ ʖʙʠʣʝʡʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʢʦʥʛʨʝʩʩʘ, ʧʦʜ ʨʝʜ. 

ʇ.ʀ. ɻʦʩʴʢʦʚʘ. - ɹʘʨʥʘʫʣ-ɽʢʘʪʝʨʠʥʙʫʨʛ: ʀʟʜ-ʚʦ ɸʣʪɻʊʋ, 2007.-ʪ.1.-ʩʪʨ.83-90. 

4. ɺ.ʉ. ɺʦʨʦʥʢʦʚ, ʉ.ɸ. ʄʘʣʢʠʥ. ʕʢʦʥʦʤʠʯʥʳʡ ʧʨʦʩʪʝʡʰʠʡ ʤʘʛʥʠʪʥʳʡ ʧʦʜʚʝʩ. ɾʊʌ, 2011, 

ʪ.81, ʚʳʧ.11, ʩʪʨ. 

5. ʄʘʛʥʠʪʥʳʡ ʧʦʜʰʠʧʥʠʢ ɻ.ɺ. ʅʠʢʦʣʘʝʚʘ. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. 

https://www.google.com/webhp?hl=ru&tab=mw&ei=VbNpUuftGNOT0QXP6ICIDw&ved=0C

AQQqS4oAQ#. 

6. ʂʚʘʨʮʝʚʘʷ ʥʠʪʴ. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&sqi=2&ve

d=0CCcQFjAA&url=http%3A%2F%2Fwww.compflex.spb.ru%2Frvarcevaya_nit&ei=ODFqU

uvKAqzP4QTDsYBI&usg=AFQjCNEOp4S-

4LI8x7VLhp6pVYC2oge3Pg&sig2=tlNpW5IoNRmLQ_770VZo5w. 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&sqi=2&ved=0CCcQFjAA&url=http%3A%2F%2Fwww.compflex.spb.ru%2Frvarcevaya_nit&ei=ODFqUuvKAqzP4QTDsYBI&usg=AFQjCNEOp4S-4LI8x7VLhp6pVYC2oge3Pg&sig2=tlNpW5IoNRmLQ_770VZo5w
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&sqi=2&ved=0CCcQFjAA&url=http%3A%2F%2Fwww.compflex.spb.ru%2Frvarcevaya_nit&ei=ODFqUuvKAqzP4QTDsYBI&usg=AFQjCNEOp4S-4LI8x7VLhp6pVYC2oge3Pg&sig2=tlNpW5IoNRmLQ_770VZo5w
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&sqi=2&ved=0CCcQFjAA&url=http%3A%2F%2Fwww.compflex.spb.ru%2Frvarcevaya_nit&ei=ODFqUuvKAqzP4QTDsYBI&usg=AFQjCNEOp4S-4LI8x7VLhp6pVYC2oge3Pg&sig2=tlNpW5IoNRmLQ_770VZo5w
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&sqi=2&ved=0CCcQFjAA&url=http%3A%2F%2Fwww.compflex.spb.ru%2Frvarcevaya_nit&ei=ODFqUuvKAqzP4QTDsYBI&usg=AFQjCNEOp4S-4LI8x7VLhp6pVYC2oge3Pg&sig2=tlNpW5IoNRmLQ_770VZo5w


 182 

7. ɺ.ʊ. ʐʢʘʪʦʚ. ʆ ʚʝʨʦʷʪʥʦʤ ʦʙʥʘʨʫʞʝʥʠʠ ʦʩʝʚʳʭ ʠ ʨʘʜʠʘʣʴʥʳʭ ʪʦʥʢʦʧʦʣʝʚʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʦʤʝʥʦʚ ʧʨʠ ʚʨʘʱʝʥʠʠ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ. // ɺ ʩʙʦʨʥʠʢʝ 

ʤʘʪʝʨʠʘʣʦʚ 3-ʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʊʦʨʩʠʦʥʥʳʝ ʧʦʣʷ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï 2012. ʄʦʩʢʚʘ, 15-16 ʩʝʥʪʷʙʨʷ, 2012ʛ., ʧʦʜ ʨʝʜ. ɺ.ɸ. 

ɾʠʛʘʣʦʚʘ, ʩʪʨ.132-138. 

8. ɺ.ʊ. ʐʢʘʪʦʚ, ɼ.ʅ. ɸʛʘʧʦʚ. ɼʝʬʝʢʪʳ ʚʨʝʤʝʥʠ ʚ ʭʨʦʥʦʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʚʨʘʱʘʝʤʳʤʠ 

ʪʝʣʘʤʠ. // ɺ ʪʨʫʜʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɹʠʦʧʦʣʝʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠè, 16-18 ʘʧʨʝʣʷ, 2008ʛ., ʄʦʩʢʚʘ, ʩʪʨ.78-83. 

 

 

THE MOVEMENT OF PHYSICAL BODIES IN AN INHOMOGENEOUS SPIN-TORSION 
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Nontrivial experiments were conducted by the author on the force interaction of different objects with field of the 

stationary torsion generator of A.E. Akimov (TGA). Objects were placed on the one end of the horizontal weigh beam 

of a torsion pendulum with vertical a little resilient suspension and regulated counterweight on the other end. Field 

contact of all objects and tapered emitter TGA was carried out in the "near zone", and is equal to 2-10 widths of the 

emitter. The experiments revealed compelled periodic oscillations of a torsion pendulum with a period, depending on 

the shape and material of the objects. In the case of using as an object a garland of aluminum cones it was noted the 

emergence of a constant component of traction. 
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ɺ.ʌ. ʇʘʥʦʚ, ʉ.ɸ. ʂʫʨʘʧʦʚ, ɸ.ɽ. ɹʦʷʨʰʠʥʦʚ  

 

ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

panov@psu.ru 

 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʩʣʝʜʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉɺʄ-ʛʝʥʝʨʘʪʦʨʦʚ (ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ) ʚ 

ʤʝʪʘʣʣʫʨʛʠʠ. ʂʨʦʤʝ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʡʩʪʚʠʷ ʩʧʠʥʦʨʥʳʭ ʧʦʣʝʡ ʥʘ 

ʨʘʩʧʣʘʚʳ ʤʝʪʘʣʣʦʚ.  ʉʜʝʣʘʥʘ ʧʦʧʳʪʢʘ  ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʙʦʩʥʦʚʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʥʝʨʘʪʦʨʦʚ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ 

ʥʘ ʨʘʩʧʣʘʚʳ ʤʝʪʘʣʣʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʙʦʪ ɻʫʙʘʨʝʚʘ ɽ.ɸ. 

 

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 ʜʝʡʩʪʚʠʠ 

ʪʦʨʩʠʦʥʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ ʨʘʩʧʣʘʚʳ [1]. ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʦʜʥʦʟʥʘʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʨʩʠʦʥʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘ ʨʘʩʧʣʘʚʳ ʤʝʪʘʣʣʦʚ ʚ ʩʦʩʪʦʷʥʠʠ ʧʝʨʝʛʨʝʚʘ. ʅʘʤʠ, ʥʘ 

ʦʩʥʦʚʝ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʙʨʘʙʦʪʢʝ ʨʘʩʧʣʘʚʦʚ ʯʸʨʥʳʭ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠ ʘʚʠʘʩʪʨʦʝʥʠʠ, ʛʝʥʝʨʘʪʦʨʦʤ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʩʥʦʚʝ. ɹʳʣʠ 

ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʟʤʝʥʝʥʠʶ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʠ ʫʧʨʘʚʣʝʥʠʶ, ʚ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʝʧʝʥʠ, ʬʘʟʦʚʳʤ ʩʦʩʪʘʚʦʤ ʤʝʪʘʣʣʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ [2]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʳ ʧʦʣʫʯʠʣʠ 

ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ çʂʨʠʚʦʨʦʞʩʪʘʣʴè, ʥʘ  ʋʢʨʘʠʥʝ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʥʳʝ ʧʣʘʚʢʠ 

ʩʪʘʣʝʡ 6ʍɺ2ʉ ʠ 110ɻ13ʃ. 

ʇʦ ʩʪʘʣʠ 6ʍɺ2ʉ: 

ʦʩʝʚʘʷ ʧʦʨʠʩʪʦʩʪʴ ʤʝʪʘʣʣʘ 6ʍɺ2ʉ ʧʦ ɻʆʉʊ 10243: 

- ʧʣʘʚʢʘ ˉ4-144, ʥʝʦʙʨʘʙʦʪʘʥʥʘʷ ʧʣʘʚʢʘ ï 2.5 ʙʘʣʣʘ. 

- ʧʣʘʚʢʘ ˉ4-221, ʉɺʄ - ʦʙʨʘʙʦʪʘʥʥʘʷ ʧʣʘʚʢʘ ï 1 ʙʘʣʣ. 

ʈʘʟʙʨʦʩ ʪʚʸʨʜʦʩʪʠ ʦʙʨʘʟʮʘ ʥʝʦʙʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʝʜʠʥʠʮʳ ʰʢʘʣʳ 

ʅRC. ʈʘʟʙʨʦʩ ʪʚʸʨʜʦʩʪʠ ʦʙʨʘʟʮʘ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʉɺʄ-ʛʝʥʝʨʘʪʦʨʦʤ, ʩʦʩʪʘʚʣʷʝʪ 0.5 ʝʜʠʥʠʮ 

ʰʢʘʣʳ ʅRC, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʡ ʦʜʥʦʨʦʜʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʧʨʦʰʝʜʰʝʛʦ ʉɺʄ-ʦʙʨʘʙʦʪʢʫ. 

ʉɺʄ-ʦʙʨʘʙʦʪʘʥʥʳʡ ʤʝʪʘʣʣ, ʧʨʠ ʟʘʣʠʚʢʝ ʚ ʩʣʠʪʦʢ, ʙʫʜʝʪ ʙʦʣʝʝ ʧʣʦʪʥʳʤ ʠ ʩʦʢʨʘʪʠʪʩʷ ʙʨʘʢ 

ʤʝʪʘʣʣʘ, ʧʨʠ ʨʘʟʣʠʚʢʝ. ɺʝʨʦʷʪʥʦʩʪʴ ʙʨʘʢʘ ʤʝʪʘʣʣʘ ʧʦʩʣʝ ʚʩʝʭ ʧʝʨʝʜʝʣʦʚ ʩʦʢʨʘʪʠʪʩʷ. 

ʇʦ ʩʪʘʣʠ 110ɻ13ʃ: 

ʂʘʢ ʠ ʦʞʠʜʘʣʦʩʴ, ʧʨʦʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʢʨʠʩʪʘʣʣʦʚ ʘʫʩʪʝʥʠʪʘ ʜʦ 4.5 

ï 5 ʙʘʣʣʘ. ʇʨʦʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʚʳʜʝʣʝʥʠʷ ʢʘʨʙʠʜʦʚ.  ɺʩʸ ʵʪʦ ʧʨʠʚʝʜʸʪ ʢ 

ʪʦʤʫ, ʯʪʦ ʜʣʷ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʪʘʢʦʡ ʩʪʘʣʠ ʧʦʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ, ʯʝʤ ʧʨʠ 

ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ ʜʘʥʥʦʡ ʩʪʘʣʠ. ʕʪʦ ʧʨʠʚʝʜʸʪ ʢ  ʩʦʢʨʘʱʝʥʠʶ ʨʘʩʭʦʜʦʚ ʥʘ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ, ʩʦʢʨʘʱʝʥʠʶ ʠ ʫʜʝʰʝʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʶ 

ʨʘʩʧʣʘʚʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʣʫʤʠʥʦʚ ʤʘʨʢʠ ɸʂ9ʄ2, ɸʂ5ʄ2, ɸʢ7 ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʛʦ 

ʩʧʣʘʚʘ ɸ7. 

ʇʦʣʫʯʝʥʳ ʩʣʠʪʢʠ ʩʠʣʫʤʠʥʘ ʩ ʠʟʤʝʣʴʯʸʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʦʩʝʚʦʡ 

ʧʦʨʠʩʪʦʩʪʠ. 

ʂʨʦʤʝ ʨʘʙʦʪʳ ʩ ʛʝʥʝʨʘʪʦʨʘʤʠ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʤʳ ʧʨʠʩʪʫʧʠʣʠ ʢ ʠʟʫʯʝʥʠʶ 

ʩʧʠʥʦʨʥʳʭ ʧʦʣʝʡ. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʩʧʠʥʦʨʥʦʛʦ ʧʦʣʷ ʥʘ 

ʨʘʩʧʣʘʚʳ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ. ɻʝʥʝʨʘʪʦʨʦʤ ʩʧʠʥʦʨʥʦʛʦ ʧʦʣʷ ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʨʘʩʧʣʘʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʣʫʤʠʥʦʚ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʨʠʩʪʘʣʣʠʪʦʚ ʠ 

ʢʨʝʤʥʝʚʦʡ ʬʘʟʳ ʚ ʩʣʠʪʢʘʭ. 

ʆʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʣʠʪʢʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʦʩʝʚʦʡ ʧʦʨʠʩʪʦʩʪʠ ʠ ʫʩʘʜʦʯʥʳʭ ʨʳʭʣʦʪ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ 

ʩʣʠʪʢʘʭ.  
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ʋʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʨʠʩʪʘʣʣʠʪʦʚ ʙʫʜʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ. ʏʝʤ ʢʨʫʧʥʝʝ ʢʨʠʩʪʘʣʣʳ ʚ ʠʩʭʦʜʥʦʤ ʩʣʠʪʢʝ, ʪʝʤ ʙʦʣʴʰʫʶ 

ʧʨʦʚʦʜʠʤʦʩʪʴ ʙʫʜʝʪ ʠʤʝʪʴ ʧʨʦʚʦʜʥʠʢ, ʧʨʦʢʘʪʘʥʥʳʡ ʠʟ ʪʘʢʦʛʦ ʩʣʠʪʢʘ.   

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʨʷʜ ʛʠʧʦʪʝʟ, ʦʙʲʷʩʥʷʶʱʠʭ ʜʝʡʩʪʚʠʝ ʥʘʰʝʛʦ ʛʝʥʝʨʘʪʦʨʘ ʥʘ ʨʘʩʧʣʘʚ 

ʤʝʪʘʣʣʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʛʝʥʝʨʘʪʦʨʘ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ 

ʢʚʘʥʪʦʚʳʤ ʦʙʨʘʟʦʤ ʢ ʧʦʣʷʨʠʟʘʮʠʠ ʩʧʠʥʦʚ ʘʪʦʤʦʚ ʨʘʩʧʣʘʚʘ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨʝ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ ʪʚʸʨʜʦʛʦ ʤʝʪʘʣʣʘ. ʀʟʤʝʥʝʥʠʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʤʦʛʫʪ 

ʙʳʪʴ ʩʚʷʟʘʥʥʳ ʩ ʨʘʩʩʝʷʥʠʝʤ ʩʧʠʥ ï ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʧʦʪʝʥʮʠʘʣʝ ɸʘʨʦʥʦʚʘ-

ɹʦʤʘ, ʢʦʪʦʨʳʡ ʧʦʨʦʞʜʘʝʪʩʷ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʛʝʥʝʨʘʪʦʨʘ ʠ ʧʨʦʥʠʢʘʝʪ ʚ ʤʝʪʘʣʣ. ʕʣʝʢʪʨʦʥʳ 

ʚ ʤʝʪʘʣʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʧʦʪʝʥʮʠʘʣʦʤ ɸʘʨʦʥʦʚʘ-ɹʦʤʘ, ʧʨʠ ʵʪʦʤ ʤʝʥʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʢʚʘʥʪʦʚʳʤ ʦʙʨʘʟʦʤ ʤʝʥʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʦʙʤʝʥʥʳʭ ʩʠʣ.  

ʄʝʥʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʵʥʝʨʛʠʷ ʚ ʨʘʩʧʣʘʚʝ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʤʝʥʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦʝ 

ʥʘʪʷʞʝʥʠʝ, ʠ ʜʘʣʝʝ ʤʝʥʷʶʪʩʷ ʫʩʣʦʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʙʣʠʞʥʝʛʦ ʧʦʨʷʜʢʘ -  ʘʪʦʤʘʨʥʳʭ 

ʢʣʘʩʪʝʨʦʚ ʚ ʨʘʩʧʣʘʚʝ, ʜʘʣʝʝ ʤʝʥʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʜʘʣʴʥʝʛʦ ʧʦʨʷʜʢʘ ï ʟʘʨʦʜʳʰʝʡ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 

ʅʘʢʦʥʝʮ, ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʨʘʙʦʪʝ [3] ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʫʨʘʚʥʝʥʠʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ 

ʦʨʠʝʥʪʠʨʫʝʤʦʡ ʪʦʯʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʥʮʠʧʝ ʨʝʘʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ [3] 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. ʀʥʪʝʨʝʩʥʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʧʦʣʝʡ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘʰʝʛʦ ʛʝʥʝʨʘʪʦʨʘ ʥʘ ʨʘʩʧʣʘʚ ʤʝʪʘʣʣʘ. 
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ʘʢʫʰʝʨʩʪʚʘ ʠ ʀʥʩʪʠʪʫʪʦʤ ʤʦʨʩʢʦʡ ʠ ʪʨʦʧʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ɻʜʘʥʴʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ; ʊʫʚʠʤʘ 15, 80-210, ɻʜʘʥʴʩʢ ï ʇʆʃʔʐɸ 
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ʈʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʩʚʦʡʩʪʚ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʙʦʣʝʝ ʩʣʦʞʥʳʭ, ʯʝʤ ʩʚʦʡʩʪʚʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. ʇʦʢʘʟʘʥʘ 

ʥʝʧʨʝʨʳʚʥʘʷ ʮʠʨʢʫʣʷʮʠʷ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ ʥʝʨʘʟʨʫʰʘʝʤʳʝ 

ʯʘʩʪʠʮʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʥʘ ʷʚʣʝʥʠʷʭ, ʜʝʣʘʶʱʠʭ ʚʦʟʤʦʞʥʳʤ ʫʩʢʦʨʝʥʠʝ, ʵʢʨʘʥʠʨʦʚʘʥʠʝ ʠ 

ʫʩʪʨʘʥʝʥʠʝ ʘʜʩʦʨʙʠʨʦʚʘʥʥʦʛʦ ʚ ʤʘʪʝʨʠʘʣʘʭ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ. ʆʧʠʩʘʥ ʥʦʚʳʡ ʤʝʪʦʜ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ 

ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʝʜʠʥʩʪʚʦ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, 

ʢʘʢ ʛʝʥʝʨʘʪʦʨʳ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʣʦʟʦʠʩʢʘʪʝʣʴʩʪʚʦ, ʘʩʪʨʦʣʦʛʠʷ, ʛʦʤʝʦʧʘʪʠʷ, ʯʘʢʨʳ ʯʝʣʦʚʝʢʘ, ʚʨʝʜʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ.   

 

ʌʦʪʦʥ ʠ ʵʣʝʢʪʨʦʥ, ʩʫʱʥʦʩʪʴ ʵʥʝʨʛʠʠ  

 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʫʶ ʬʠʟʠʢʘʤ ʨʝʘʢʮʠʶ ʘʥʥʠʛʠʣʷʮʠʠ ʵʣʝʢʪʨʦʥʘ ʩ ʧʦʟʠʪʨʦʥʦʤ 

e
ï
 + e

+
 Ÿ 2 hɜ 

ʢʘʞʜʳʡ ʭʠʤʠʢ, ʝʩʣʠ ʧʦʜʦʡʜʝʪ ʢʘʢ ʢ ʭʠʤʠʯʝʩʢʠʤ ʯʘʩʪʠʮʘʤ, ʟʘʧʠʰʝʪ: 

AA + BB Ÿ 2 AB, 

ʩʨʘʟʫ ʜʝʣʘʷ ʚʳʚʦʜ, ʯʪʦ ʢʘʢ ʵʣʝʢʪʨʦʥʳ ʠ ʧʦʟʠʪʨʦʥʳ, ʪʘʢ ʠ ʬʦʪʦʥʳ ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʝʝ 

ʤʝʣʢʠʭ ʯʘʩʪʠʮ ï ʩʫʙʵʣʝʤʝʥʪʘʨʥʳʭ. ʂ ʩʦʞʘʣʝʥʠʶ, ʬʠʟʠʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʪʝʩʪʳ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʟ ʥʠʭ, ʢʦʣʣʝʢʪʠʚʥʦ ʧʨʠʥʷʣʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝʦʙʲʷʩʥʠʤʦʝ 

ʢʚʘʥʪʦʚʦʝ ʷʚʣʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʝʧʦʥʷʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʵʣʝʢʪʨʦʥʘ ʠ ʧʦʟʠʪʨʦʥʘ ʚ ʜʨʫʛʦʝ 

ʥʝʧʦʥʷʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʵʥʝʨʛʠʠ, ʠʣʠ ʭʫʞʝ, ʘʥʥʠʛʠʣʷʮʠʷ ʯʘʩʪʠʮ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʢʚʘʥʪʘ ɔ ʠʟ ʥʠʯʝʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʠʤʝʝʤ ʩʦʩʪʘʚʥʳʝ ʩʫʙʯʘʩʪʠʮʳ, ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʤʦʞʝʤ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʥʝʢʦʪʦʨʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ 

ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ  ɺʣʘʜʠʩʣʘʚ ʂʨʦʥʠʜʦʚʠʯ 

ʂʦʥʦʚʘʣʦʚ [1]. ʏʝʤ ʷʚʣʷʶʪʩʷ ʵʪʠ ʯʘʩʪʠʮʳ? ʕʬʠʨʦʤ, ʪʝʤʥʦʡ ʤʘʪʝʨʠʝʡ, ʥʝʡʪʨʠʥʦ [1]? ʄʦʞʝʪ, 

ʚʩʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʯʝʨʝʟ 

ʯʘʩʪʠʮʳ. ɽʩʣʠ ʤʳ ʧʨʝʜʧʦʣʦʞʠʤ ʚ ʫʧʨʦʱʝʥʠʠ, ʯʪʦ ʯʘʩʪʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʨʘʱʘʶʱʠʭʩʷ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʱʝʛʦ ʮʝʥʪʨʘ ʩʫʙʯʘʩʪʠʮ, ʩʦʝʜʠʥʝʥʥʳʭ ʢʘʢʠʤ-ʪʦ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʪʦ ʪʘʢʘʷ 

ʯʘʩʪʠʮʘ ʤʦʞʝʪ ʯʝʨʝʟ ʵʪʦ ʚʥʫʪʨʝʥʥʝʝ ʜʚʠʞʝʥʠʝ ʧʝʨʝʜʘʚʘʪʴ ʵʥʝʨʛʠʶ. ɽʩʣʠ ʤʳ ʦʪʜʝʣʴʥʦ 

ʨʘʩʩʤʦʪʨʠʤ ʩʫʙʯʘʩʪʠʮʳ ʩʦ ʩʚʦʡʩʪʚʘʤʠ, ʥʘʧʦʤʠʥʘʶʱʠʤʠ ʪʦʯʝʯʥʳʝ, ʦʥʠ ʩʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ 

ʪʦʣʴʢʦ ʠʤʧʫʣʴʩ (ʠ, ʚʦʟʤʦʞʥʦ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ), ʥʦ ʥʝ ʵʥʝʨʛʠʶ. ʀ, ʚʝʨʦʷʪʥʦ, ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ, ʠʟ-ʟʘ ʢʦʪʦʨʦʡ ʫ ʥʘʩ ʚʦʟʥʠʢʘʶʪ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʪʦʨʩʠʦʥʥʳʭ 

ʧʦʣʝʡ. ʏʘʩʪʠʮʳ, ʧʝʨʝʜʘʶʱʠʝ ʪʦʣʴʢʦ ʠʤʧʫʣʴʩ, ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʳʟʚʘʪʴ ʨʝʘʢʮʠʶ ʩ ʦʙʤʝʥʦʤ ʵʥʝʨʛʠʝʡ.  ʆʜʥʘʢʦ, ʥʝ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʥʘʤ ʷʚʣʝʥʠʷ ʪʨʝʙʫʶʪ 

ʦʙʤʝʥʘ ʵʥʝʨʛʠʝʡ. ʂ ʪʘʢʠʤ Ăʥʝʵʥʝʨʛʝʪʠʯʝʩʢʠʤò ʷʚʣʝʥʠʷʤ ʧʨʠʥʘʜʣʝʞʘʪ, ʥʘʧʨʠʤʝʨ: ʧʦʚʝʜʝʥʠʝ 

ʩʚʝʪʘ ʥʘ ʛʨʘʥʠʮʝ ʬʘʟ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʠʟʤʝ, ʧʨʠ ʜʠʬʨʘʢʮʠʠ ʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʝʜʦʚʘʣʦ ʙʳ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʪʥʝʩʪʠ ʢ 

ʧʝʨʝʤʝʱʝʥʠʶ ʠʤʧʫʣʴʩʘ ʙʝʟ ʵʥʝʨʛʠʠ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʦ ʤʦʜʝʣʴʶ 

ʚʨʘʱʘʶʱʝʛʦʩʷ ʜʠʧʦʣʷ ʧʦʣʴʟʦʚʘʣʠʩʴ ɼʞʝʡʤʩ ʂʣʝʨʢ ʄʘʢʩʚʝʣʣ ʠ ʃʫʠ ʜʝ ɹʨʦʡʣʴ, ʧʦʢʘ ʥʝ 

ʦʩʫʱʝʩʪʚʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʨʝʜʫʢʮʠʶ ʤʦʜʝʣʠ, ʦʩʪʘʚʣʷʷ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ.  
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ɼʠʘʛʨʘʤʤʘ ʠʟʣʫʯʝʥʠʷ ʛʝʥʝʨʘʪʦʨʦʚ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ɸʢʠʤʦʚʘ  

 

ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʢʠʤʦʚʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟʣʫʯʝʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʠʟ ʛʝʥʝʨʘʪʦʨʦʚ 

ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʚʥʝʟʘʧʥʦ ʠʩʯʝʟʘʝʪ (ʨʠʩ. 1) [2]. ɺ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʪʦʪ ʞʝ ʵʬʬʝʢʪ ʚʦʟʥʠʢʘʝʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʤ 

ʣʦʢʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʪʘʢʠʤ ʢʘʢ ʛʝʥʝʨʘʪʦʨʳ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ, ʯʘʢʨʳ ʯʝʣʦʚʝʢʘ, ʷʚʣʝʥʠʷ ʢʚʘʥʪʦʚʳʭ ʧʝʨʝʭʦʜʦʚ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʧʨʦʭʦʜʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠʣʠ ʦʧʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʫʨʦʚʥʷʭ ʘʪʦʤʘ. ɺʦʣʥʳ 

ʥʘ ʜʠʘʛʨʘʤʤʝ ɸʢʠʤʦʚʘ, ʚʝʨʦʷʪʥʦ, ʦʪʦʙʨʘʞʘʶʪ  ʥʘʣʘʛʘʶʱʝʝʩʷ ʠʟʣʫʯʝʥʠʝ ʚʝʟʜʝʩʫʱʠʭ 

ʣʦʟʦʠʩʢʘʪʝʣʴʥʳʭ ʩʝʪʦʢ.  

 

 
 

ʈʠʩ. 1. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʪʘʪʠʯʝʩʢʦʛʦ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʦʙʲʝʢʪʘ ʩʦ 

ʩʧʠʥʦʤ ʢʘʢ ʬʫʥʢʮʠʷ r [2]. 

 

 

 
 

ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʬʫʥʢʮʠʠ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ. 

 

ʂʦʛʜʘ ʯʘʩʪʠʮʳ, ʜʚʠʛʘʶʱʠʝʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ, ʧʦʩʣʝ ʧʝʨʝʩʝʯʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʨʘʩʩʪʦʷʥʠʷ  

ʧʝʨʝʩʪʘʶʪ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʤʝʪʦʜʦʤ ʢʠʥʝʟʠʦʣʦʛʠʠ (ʯʝʨʝʟ ʫʚʝʣʠʯʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʳʰʮ ʚ 

ʧʦʚʳʰʝʥʥʦʤ ʪʦʨʩʠʦʥʥʦʤ ʧʦʣʝ), ʵʪʦ ʥʝ ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʭ ʪʘʤ ʫʞʝ ʥʝʪ, ʥʦ ʪʦ, ʯʪʦ ʦʥʠ 

ʠʟʤʝʥʠʣʠ ʬʦʨʤʫ. ɺʦʟʤʦʞʥʦ, ʦʥʠ ʩʦʟʜʘʶʪ ʤʫʣʴʪʠʤʝʨ, ʪʘʢ ʢʘʢ ʯʘʩʪʠʮʳ/ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʪʦʛʦ 

ʞʝ Ăʮʚʝʪʘò ʧʨʠʪʷʛʠʚʘʶʪʩʷ. ʂʘʞʝʪʩʷ, ʯʪʦ ʟʜʝʩʴ ʚʦʟʥʠʢʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʞʠʟʥʠ ʬʦʨʤʳ 

A, ʩʦʩʪʘʚʣʷʶʱʝʝ ʦʢʦʣʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʠʣʣʠʩʝʢʫʥʜ. ʕʪʘ ʥʝʦʙʥʘʨʫʞʠʤʘʷ ʬʦʨʤʘ 

ʯʘʩʪʠʮ ʧʦʩʣʝ ʫʩʢʦʨʝʥʠʷ ʘʢʩʝʣʝʨʘʪʦʨʦʤ ʩʥʦʚʘ ʩʪʘʥʦʚʠʪʴʩʷ ʦʙʥʘʨʫʞʠʤʦʡ (ʨʠʩ. 2). 

ɿʜʝʩʴ, ʧʝʨʝʜ ʧʝʨʝʭʦʜʦʤ ʢ ʩʣʝʜʫʶʱʠʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʩʣʝʜʫʝʪ, ʦʜʥʘʢʦ, ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʥʘʰʠʭ ʠʟʤʝʨʝʥʠʡ.  

 

ʄʝʪʦʜʳ ʠʟʤʝʨʝʥʠʡ   

 

ʇʨʠʚʝʜʝʤ ʢʨʘʪʢʦ, ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʠ ʦʜʠʥ  ʠʟ ʘʚʪʦʨʦʚ ʪʝʢʩʪʘ (ɼɺ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʦʡ 

ʧʫʪʴ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʝʪʦʜʘʤ: Ăʄʦʠ ʠʟʤʝʨʝʥʠʷ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʤʝʪʦʜʦʤ 

ʢʠʥʝʟʠʦʣʦʛʠʠ ʚʦʟʥʠʢʘʣʠ ʠʟ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘʣʠʯʠʷ ʙʦʣʴʰʠʭ ʣʦʟʦʠʩʢʘʪʝʣʴʥʳʭ 

ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʷ ʫʢʘʟʘʣʘ ʚ ʢʥʠʛʝ, ʧʦʩʚʷʱʝʥʥʦʡ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʵʪʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘ ʟʝʤʥʦʤ ʰʘʨʝ [3]. ʗ 

ʧʨʠʤʝʥʠʣʘ ʷʚʣʝʥʠʝ ʦʱʫʱʝʥʠʷ ʫʚʝʣʠʯʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʳʰʮ ʧʦʩʣʝ ʚʭʦʜʘ ʚ ʟʦʥʫ ʩ 

ʫʚʝʣʠʯʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʣʦʟʦʠʩʢʘʪʝʣʴʥʦʛʦ ʧʦʣʷ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʨʘʤʢʠ ʠʣʠ ʤʘʷʪʥʠʢʘ, 

ʦʧʠʩʘʥʥʦʝ ʚ ʢʥʠʛʝ ʈʠʯʘʨʜʘ ɺʝʙʩʪʝʨʘ [4] ï ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʳʰʮʘʤ ʚʝʢ. ɺ ʧʝʨʚʳʡ ʜʝʥʴ, 

ʢʦʛʜʘ ʷ ʥʘʯʘʣʘ ʯʪʦ-ʪʦ ʦʱʫʱʘʪʴ, ʠʜʷ ʯʝʨʝʟ ʣʦʟʦʠʩʢʘʪʝʣʴʥʳʝ ʩʝʪʢʠ, ʷ ʦʙʥʘʨʫʞʠʣʘ 1-ʤʝʪʨʦʚʫʶ 

ʩʝʪʢʫ. ʅʘ ʚʪʦʨʦʡ ʜʝʥʴ, ʢʨʦʤʝ 1-ʤʝʪʨʦʡ ʩʝʪʢʠ, 12-ʤʝʪʨʦʚʫʶ ʩʝʪʢʫ ʠ ʰʠʨʦʢʫʶ, ʥʘ ʜʚʝʩʪʠ 

ʠʩʪʦʯʥʠʢ 
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ʤʝʪʨʦʚ, ʧʦʣʦʩʫ ʫʚʝʣʠʯʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʷ ʫʞʝ ʨʠʩʦʚʘʣʘ ʥʘ ʢʘʨʪʝ 

ʥʝʨʝʛʫʣʷʨʥʳʝ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʠ, ʪʨʝʫʛʦʣʴʥʠʢʠ ʠ ʪ.ʜ., ʘʥʘʣʦʛʠʯʥʳʝ ʫʢʘʟʘʥʥʳʤ ʀ.ɻ. ʏʫʜʦ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʉʦʯʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʘʟʣʦʤʘʤ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʝʚʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʫʩʪʨʦʡʩʪʚʘ ʀɻɸ-1 [5]. ɼʘʣʴʰʝ ʷ ʥʘʯʘʣʘ ʨʘʩʧʦʟʥʘʚʘʪʴ ʣʦʟʦʠʩʢʘʪʝʣʴʥʳʝ ʮʚʝʪʘ 

ʩʝʪʢʠ ʩʦʙʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʦʚ ʠ ʤʝʪʘʣʣʦʚ, ʢʦʪʦʨʳʝ ʷ ʜʝʨʞʘʣʘ ʚ 

ʣʘʜʦʥʷʭò.  

 ʀʩʧʦʣʴʟʫʷ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʚ ʢʥʠʛʝ Ăʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʘʥʪʨʦʧʦʣʦʛʠʷò [6] ʠʜʝʶ  

ʧʣʘʥʝʪʘʨʥʦʛʦ ʬʨʘʢʪʘʣʘ, ʛʜʝ ʙʦʣʴʰʘʷ ʩʝʪʢʘ ʜʝʣʠʪʩʷ ʥʘ ʤʝʥʴʰʫʶ ʚ ʜʚʝʥʘʜʮʘʪʴ ʨʘʟ, ʦʧʷʪʴ ʥʘ 

ʤʝʥʴʰʫʶ ʚ ʜʚʝʥʘʜʮʘʪʴ ʨʘʟ ʠ ʪ.ʜ., ʘ ʥʘ ʛʨʘʥʠʮʝ ʩʝʪʢʠ ʧʦʙʦʣʴʰʝ ʚʩʝʛʜʘ ʥʘʭʦʜʷʪʩʷ ʧʝʨʚʳʡ (K1) 

ʠ ʧʦʩʣʝʜʥʠʡ (K12) ʮʚʝʪʘ ʩʝʪʢʠ ʧʦʤʝʥʴʰʝ (ʨʠʩ. 3), ʚʦʟʤʦʞʥʦ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʟʦʥʝ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʙʨʘʟʮʦʚ ʦʯʝʨʝʜʥʳʤ ʮʚʝʪʘʤ/ʟʥʘʢʘʤ ʟʦʜʠʘʢʘ  (ʪʘʙʣʠʮʘ 1). ʇʦʥʷʪʠʝ ʜʚʝʥʘʜʮʘʪʠ 

ʂʘʪʝʛʦʨʠʡ (K1-K12) ʟʜʝʩʴ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʟʥʘʯʝʥʠʠ, ʯʝʤ ʩʫʱʝʩʪʚʫʶʱʝʝ ʚ 

ʣʦʟʦʠʩʢʘʪʝʣʴʩʪʚʝ ʧʦʥʷʪʠʝ ʮʚʝʪʘ ʠʣʠ ʟʥʘʢʘ ʟʦʜʠʘʢʘ ʚ ʘʩʪʨʦʣʦʛʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʥʦʝ ʧʦʥʷʪʠʝ 

çʂʘʪʝʛʦʨʠʷè ʩʦʜʝʨʞʠʪ ʩʩʳʣʢʫ ʢ ʢʘʪʝʛʦʨʠʠ ɸʨʠʩʪʦʪʝʣʷ ʠ ʕʤʤʘʥʫʠʣʘ ʂʘʥʪʘ, 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʵʪʦʡ ʤʳʩʣʠ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʂʘʪʝʛʦʨʠʠ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʩʠʩʪʝʤʘʤʠ 

ʥʝʡʨʦʪʨʘʥʩʤʠʩʩʠʠ ʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ, ʦʪʦʙʨʘʞʘʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʩʠʭʠʯʝʩʢʠʝ 

ʜʝʡʩʪʚʠʷ, ʯʪʦ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʢʥʠʛʝ Ăʇʩʠʭʦʧʘʪʦʣʦʛʠʷ ʧʦ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʢʘʪʝʛʦʨʠʷʤò 

[7]
 
ʥʘ ʧʨʠʤʝʨʝ ʪʦʯʥʳʭ ʮʠʢʣʦʚ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʛʨʳʟʫʥʦʚ, ʢʦʪʦʨʳʝ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ 

ʘʥʘʣʦʛʠʯʥʳʡ, ʥʦ ʦʜʥʦʤʝʨʥʳʡ, ʜʚʝʥʘʜʮʘʪʝʨʠʯʥʳʡ ʬʨʘʢʪʘʣ.  

 

 
 

ʈʠʩ. 3. ʇʨʠʥʮʠʧ ʩʦʟʜʘʥʠʷ ʬʨʘʢʪʘʣʘ, ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʩʣʫʯʘʝ ʣʦʟʦʠʩʢʘʪʝʣʴʥʦʡ ʩʝʪʢʠ. ʕʪʦʪ ʞʝ 

ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʫʝʪ ʚ ʮʠʢʣʝ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʂʘʪʝʛʦʨʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʧʝʨʚʳʝ 18 ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʨʝʙʝʥʢʘ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʣʠʥʠʷ ʫʢʘʟʳʚʘʝʪ ʤʦʤʝʥʪ ʨʦʞʜʝʥʠʷ. [7] 

 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʙʳʣʦ ʥʘʙʣʶʜʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʠʟʣʫʯʝʥʠʷ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʝʩʣʠ ʧʦʜʭʦʜʠʪʴ ʢ ʥʠʤ ʩ ʦʙʨʘʟʮʦʤ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʚʦʟʤʦʞʥʳʤ 

ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʘʧʘʟʦʥʘ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ, ʥʘʧʨʠʤʝʨ, 3 ʤ ʩ ʪʦʯʥʦʩʪʴʶ +/-10 ʩʤ. ɺʳʧʦʣʥʝʥʠʝ 

ʫʢʘʟʘʥʥʦʛʦ ʦʙʝʩʧʝʯʠʣʦ ʤʥʦʞʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʦʙʦʟʥʘʯʝʥʠʝʤ. ʊʦʯʥʝʝ, ʦʙʨʘʙʦʪʘʥʥʳʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʤʝʪʦʜ ʚʳʛʣʷʜʝʣ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʂʦʛʜʘ ʧʨʠʱʫʨʠʪʴ ʛʣʘʟʘ ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʙʫʜʪʦ ʙʦʠʪʝʩʴ, ʯʪʦʙʳ ʤʘʩʣʦ ʥʝ ʙʨʳʟʥʫʣʦ 

ʠʟ ʩʢʦʚʦʨʦʜʢʠ, ʪʦ ʥʘʠʤʝʥʴʰʠʡ ʩʪʠʤʫʣ ʟʘʩʪʘʚʠʪ ʠʭ ʟʘʢʨʳʪʴ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʨʫʛʠʝ ʤʳʰʮʳ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʙʳʩʪʨʦʪʘ. ʄʦʞʥʦ ʪʘʢʞʝ 

ʤʷʛʢʦ ʤʠʛʘʪʴ ʛʣʘʟʘʤʠ, ʪʦʛʜʘ ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠʟʤʝʥʠʪʩʷ ʪʘʢ, ʯʪʦ ʣʝʛʢʦ ʙʫʜʝʪ 

ʧʦʧʘʩʪʴ ʥʘ ʦʧʪʠʤʘʣʴʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʊʘʢʠʤ ʧʫʪʝʤ ʤʦʞʥʦ ʚʳʷʚʣʷʪʴ ʦʯʝʥʴ ʨʘʟʥʳʝ 

ʧʦʣʷ, ʜʘʞʝ ʧʦ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʝʞʝʜʥʝʚʥʦ, ʥʝ ʧʦʜʚʝʨʛʘʷʩʴ ʫʩʪʘʣʦʩʪʠ, ʥʘʧʨʠʤʝʨ, 

ʛʝʦʧʘʪʦʛʝʥʥʫʶ ʩʝʪʢʫ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʨʘʟʮʦʚ ʤʦʞʥʦ ʣʝʛʢʦ ʨʘʩʧʦʟʥʘʪʴ 12 ʣʦʟʦʠʩʢʘʪʝʣʴʥʳʭ 

ʮʚʝʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʚʝʥʘʜʮʘʪʠ ʟʥʘʢʘʤ ʟʦʜʠʘʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠ ʂʘʪʝʛʦʨʠʷʤ (ʣʦʟʦʭʦʜʮʳ 

ʜʦ ʩʠʭ ʧʦʨ ʦʜʥʦʟʥʘʯʥʦ ʥʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʣʦʟʦʠʩʢʘʪʝʣʴʥʳʝ ʮʚʝʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʥʠ ʩ 

ʤʝʪʘʣʣʘʤʠ, ʥʠ ʩʦ ʟʥʘʢʘʤʠ ʟʦʜʠʘʢʘ). ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʩʣʝʜʫʝʪ ʚʟʷʪʴ ʚ ʣʘʜʦʥʴ ʦʙʨʘʟʝʮ ʮʚʝʪʘ, 

ʢʦʪʦʨʳʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʘʥʪʝʥʥʦʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʠʟʤʝʨʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝ ʠʟ ʧʦʟʠʮʠʠ ʛʣʘʟ, ʥʦ ʠʟ ʧʦʟʠʮʠʠ ʦʙʨʘʟʮʘ, ʢʦʪʦʨʳʡ ʜʝʨʞʠʪʩʷ ʚ ʣʘʜʦʥʠ. ɿʘ 

ʦʙʨʘʟʮʳ ʚʟʷʪʳ ʤʝʪʘʣʣʳ, ʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʜʚʫʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʪʘʢʞʝ ʧʣʘʩʪʤʘʩʩʳ. ɼʣʷ ʮʝʣʝʡ ʠʟʤʝʨʝʥʠʡ ʣʦʟʦʠʩʢʘʪʝʣʴʥʳʭ ʩʝʪʦʢ ʥʘʠʣʫʯʰʠʤʠ ʷʚʣʷʶʪʩʷ 

ʦʙʨʘʟʮʳ, ʨʘʩʰʠʨʝʥʥʳʝ ʪʘʢ, ʯʪʦʙʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʟʠʮʠʠ ʦʙʨʘʟʮʘ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʢʦʤʧʘʩʘ, ʤʘʢʩʠʤʘʣʴʥʦ ʠʟʙʝʛʘʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʦʩ ʧʦʧʝʨʝʯʥʦʡ ʩʝʪʢʠ. 

ʆʙʨʘʟʮʳ ï ʵʪʦ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʫʪʳ ʜʣʠʥʦʡ 12 ʩʤ ʠ ʰʠʨʠʥʦʡ 1 ʩʤ, ʠʣʠ ʧʦʨʦʰʦʢ ʠʣʠ 

ʛʨʘʥʫʣʳ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ ʟʘʢʨʳʪʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʨʦʙʠʨʢʘʭ ʧʦ 15 ʤʣ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʥʘʰʠʭ ʨʘʙʦʪʘʭ ʦʙʨʘʟʮʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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K8 K9 K10 K11 K1 K12 K2 

K4 
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ʊʘʙʣ. 1 ʉʦʦʪʚʝʪʩʪʚʠʝ ʦʙʨʘʟʮʦʚ ʤʝʪʘʣʣʦʚ ʂʘʪʝʛʦʨʠʷʤ ʠ ʟʥʘʢʘʤ ʟʦʜʠʘʢʘ 

 

ʂʘʪʝʛʦʨʠʷ  ɿʥʘʢ ʟʦʜʠʘʢʘ  ʆʙʨʘʟʝʮ  

K1 ʆʚʝʥ ɺʠʩʤʫʪ  

K2 ʊʝʣʝʮ ʄʘʛʥʠʡ  

K3 ɹʣʠʟʥʝʮʳ  ʉʫʨʴʤʘ  

K4 ʈʘʢ  ʉʝʨʝʙʨʦ  

K5 ʃʝʚ ʇʦʣʠʘʤʠʜ 6 (ɺʘʥʘʜʠʡ) 

K6 ɼʝʚʘ  ʂʣʝʡ ʜʣʷ ʛʦʨʷʯʝʡ ʢʣʝʡʢʠ  

K7 ɺʝʩʳ  ʉʚʠʥʝʮ   

K8 ʉʢʦʨʧʠʦʥ  ʄʦʣʠʙʜʝʥ  

K9 ʉʪʨʝʣʝʮ  ɸʣʶʤʠʥʠʡ  

K10 ʂʦʟʝʨʦʛ  ʆʣʦʚʦ   

K11 ɺʦʜʦʣʝʡ  ʄʝʜʴ  

K12 ʈʳʙʳ  ʄʘʨʛʘʥʝʮ  

 

ɹʝʟ ʦʙʨʘʟʮʦʚ ʵʪʠʤ ʤʝʪʦʜʦʤ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʂʘʪʝʛʦʨʠʷ 11, ʢʦʪʦʨʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʷʚʣʷʝʪʩʷ ʮʚʝʪʦʤ ʯʘʢʨʳ ʛʣʘʟ, ʥʦ ʦʙʨʘʟʮʳ ʜʘʶʪ ʣʫʯʰʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʘ ʦʪʩʶʜʘ ʠ 

ʪʦʯʥʦʩʪʴ ʦʙʦʟʥʘʯʝʥʠʡ. ʇʦʜ ʙʦʣʴʰʠʤ ʩʫʩʪʘʚʦʤ ʩʨʝʜʥʝʛʦ ʧʘʣʴʮʘ (ʧʷʩʪʥʦ-ʬʘʣʘʥʛʦʚʳʡ ʩʫʩʪʘʚ) 

ʥʘʭʦʜʠʪʩʷ ʯʘʢʨʘ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʂʘʪʝʛʦʨʠʶ 11. ʇʦʩʣʝ ʟʘʢʨʳʚʘʥʠʷ ʚ ʣʘʜʦʥʠ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʝʜʤʝʪʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʦʯʝʥʴ ʭʦʨʦʰʘʷ ʜʚʫʥʘʧʨʘʚʣʝʥʥʘʷ ʧʝʨʝʜʘʯʘ ʠʟʣʫʯʝʥʠʷ 

ʤʝʞʜʫ ʛʣʘʟʘʤʠ ʠ ʣʘʜʦʥʴʶ. ʕʪʠʤ ʤʝʪʦʜʦʤ ʪʘʢʞʝ ʤʦʞʥʦ ʠʟʤʝʨʷʪʴ ʧʦʟʠʮʠʶ ʠ ʰʠʨʠʥʫ ʧʫʯʢʦʚ, 

ʚʚʦʜʷ ʣʘʜʦʥʴʶ ʦʙʨʘʟʝʮ ʚ ʧʫʯʦʢ ʩ ʝʝ ʩʪʦʨʦʥʳ. ʇʫʯʢʠ ʩ ʙʦʣʴʰʠʤ ʜʠʘʧʘʟʦʥʦʤ ʦʯʝʥʴ 

ʧʨʦʥʠʢʘʶʱʠʝ ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʠʭ ʤʦʞʥʦ ʠʟʤʝʨʷʪʴ ʯʝʨʝʟ ʩʪʝʥʳ.   

 

ʇʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ 

 

ʀʩʩʣʝʜʫʝʤʦʝ ʥʘʤʠ ʠ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠʤʝʝʪ 

ʩʚʦʡʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʙʦʜʥʦ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʠʮ, ʧʦʵʪʦʤʫ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʠʝ Ăʯʘʩʪʠʮʳ ʵʬʠʨʘò. ʇʦʥʷʪʠʝ ʵʬʠʨʘ ʠʤʝʝʪ, ʦʜʥʘʢʦ, ʜʣʷ ʤʥʦʛʠʭ ʣʠʮ ʥʝʧʨʠʷʪʥʳʝ 

ʢʦʥʥʦʪʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʧʨʦʚʦʜʠʤʦʩʪʠ ʩʚʝʪʘ, ʥʦ ʩ 

ʪʚʝʨʜʦʩʪʴʶ ʩʪʘʣʠ. ʇʦʥʷʪʠʝ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʦʪʦʙʨʘʞʘʶʱʝʝ  ʢʦʣʝʙʘʪʝʣʴʥʦ-ʚʦʣʥʦʚʳʝ 

ʷʚʣʝʥʠʷ, ʯʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʚʷʟʳʚʘʝʪʩʷ ʩʦ ʩʚʝʨʭʩʚʝʪʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ. ɺʝʨʦʷʪʥʦ, ʪʘʢʠʝ ʧʦʣʷ ʩʦ ʩʚʝʨʭʩʚʝʪʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʩʫʱʝʩʪʚʫʶʪ ʚʦʢʨʫʛ 

ɿʝʤʣʠ, ʤʳ ʥʘʟʳʚʘʝʤ ʠʭ ʧʣʘʥʝʪʘʨʥʳʤ ʬʨʘʢʪʘʣʦʤ
 
[6], ʷʚʣʷʶʱʠʤʩʷ ʪʨʝʭʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʣʦʟʦʠʩʢʘʪʝʣʴʥʦʡ ʩʝʪʢʠ, ʫʭʦʜʷʱʝʡ ʚ ʢʦʩʤʦʩ, ʠ ʷʚʣʷʶʱʝʡʩʷ ʬʨʘʢʪʘʣʦʤ ʩ ʥʘʙʣʶʜʘʝʤʳʤʠ ʢʘʢ 

ʤʠʥʠʤʫʤ ʜʝʩʷʪʴʶ ʫʨʦʚʥʷʤʠ ʩʘʤʦʧʦʜʦʙʠʷ. ɸ ʩʪʨʫʢʪʫʨʘ ʵʪʘ ʦʧʨʝʜʝʣʷʝʪ ʧʦʪʦʢ ʫʢʘʟʘʥʥʳʭ 

ʯʘʩʪʠʮ ʵʬʠʨʘ ʧʫʪʝʤ, ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʣʦʟʦʠʩʢʘʪʝʣʴʥʳʤʠ ʩʝʪʢʘʤʠ. ɺ ʜʘʥʥʦʤ ʪʝʢʩʪʝ, ʫʯʠʪʳʚʘʷ 

ʧʨʠʚʳʯʢʠ ʤʥʦʛʠʭ, ʤʳ ʧʦʣʴʟʫʝʤʩʷ, ʦʜʥʘʢʦ, ʧʦʥʷʪʠʝʤ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʤʝʜʣʝʥʥʳʭ ʯʘʩʪʠʮ, ʥʝ ʟʘʥʠʤʘʷʩʴ ʜʘʣʝʝ ʚʦʧʨʦʩʦʤ ʩʚʝʨʭʩʚʝʪʦʚʳʭ ʩʢʦʨʦʩʪʝʡ.  

ʅʘʰ ʦʧʳʪ ʩ ʨʘʟʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʟʘʚʠʩʠʤʳ 

ʦʪ ʣʦʟʦʠʩʢʘʪʝʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʠʟ ʥʝʜʨ ɿʝʤʣʠ, ʘ ʪʘʢʞʝ ʦʪ ʠʟʣʫʯʝʥʠʷ ʦʪ 

ʉʦʣʥʮʘ. ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ɿʝʤʣʠ ʠ/ʠʣʠ ʉʦʣʥʮʘ ʧʨʠ ʧʦʤʦʱʠ 

ʵʢʨʘʥʘ ʥʘ ʙʘʟʝ ʧʦʣʥʦʛʦ ʚʥʝʰʥʝʛʦ ʦʪʨʘʞʝʥʠʷ (ʦʧʠʩʘʥʠʝ ʚ ʜʘʣʴʥʝʡʰʝʡ ʯʘʩʪʠ ʩʪʘʪʴʠ) ʜʠʘʧʘʟʦʥ 

ʠʟʣʫʯʝʥʠʷ ʦʪ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚʝʟʜʝʩʫʱʠʡ 

ʵʬʠʨ/ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʮʠʨʢʫʣʠʨʫʶʪ ʚ ʥʘʰʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʝʛʦ 

ʠʩʪʦʯʥʠʢ, ʥʘʧʨʠʤʝʨ, ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʚʳʧʦʣʥʷʝʪ ʪʦʣʴʢʦ ʝʛʦ ʧʦʣʷʨʠʟʘʮʠʶ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʂʘʪʝʛʦʨʠʠ ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ. ʇʦ-ʜʨʫʛʦʤʫ ʚʝʜʫʪ 

ʩʝʙʷ ʠʩʪʦʯʥʠʢʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʦʣʠ ʫʨʘʥʘ ʠ ʪʦʨʠʷ, ʪʘʢʞʝ 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʥʘʣʠʯʠʝ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʠʘʧʘʟʦʥʦʤ (10 ʛ ʩʦʣʝʡ ï 

ʜʠʘʧʘʟʦʥ ʦʢʦʣʦ 2 ʤ). ʕʪʦʪ ʜʠʘʧʘʟʦʥ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ ʩʦ 

ʩʪʦʨʦʥʳ ɿʝʤʣʠ ʠ ʉʦʣʥʮʘ. ɸ  ʚʳʜʝʣʷʝʤʦʝ ʠʟʣʫʯʝʥʠʝ ʵʢʨʘʥʠʨʫʝʪʩʷ ʪʘʢʠʤ ʵʢʨʘʥʦʤ ʥʘ ʙʘʟʝ 
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ʧʦʣʥʦʛʦ ʦʪʨʘʞʝʥʠʷ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʨʝʘʢʮʠʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ/ʯʘʩʪʠʮ ʵʬʠʨʘ, ʠ ʯʪʦ ʵʪʦ ʠʟʣʫʯʝʥʠʝ ʚʳʜʝʣʷʝʪʩʷ ʠʟ ʘʪʦʤʥʳʭ 

ʷʜʝʨ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʝʘʢʮʠʡ ʠʭ ʨʘʩʧʘʜʘ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʦʩʪʘʚʥʳʝ ʩʫʙʯʘʩʪʠʮʳ 

ʵʣʝʢʪʨʦʥʦʚ, ʧʦʟʠʪʨʦʥʦʚ ʠ ʬʦʪʦʥʦʚ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʷʜʝʨʥʳʝ 

ʨʝʘʢʮʠʠ ʚʥʫʪʨʠ ʉʦʣʥʮʘ ʠ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ (LENR) ʚʥʫʪʨʠ ɿʝʤʣʠ 

ʩʦʩʪʘʚʣʷʶʪ ʧʝʨʚʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ/ʯʘʩʪʠʮ ʵʬʠʨʘ.  

 

ʇʘʨʘʤʝʪʨʳ: ʜʠʘʧʘʟʦʥ, ʮʚʝʪ, ʧʦʣʷʨʠʟʘʮʠʷ (ʭʠʨʘʣʴʥʦʩʪʴ), ʜʣʠʥʘ ʚʦʣʥʳ, ʩʢʦʨʦʩʪʴ, 

ʬʦʨʤʘ A ʠ ɹ, ʚʝʩ ʠʟʣʫʯʘʶʱʝʛʦ ʘʪʦʤʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʪʦʢʘ ʯʘʩʪʠʮ  

 

ʋʞʝ ʛʦʚʦʨʠʣʦʩʴ ʦ ʜʠʘʧʘʟʦʥʝ ʠ ʮʚʝʪʝ (ʣʦʟʦʠʩʢʘʪʝʣʴʥʦʤ) ʯʘʩʪʠʮ/ʚʦʣʥ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʪʦʨʩʠʦʥʥʳʤ ʧʦʣʝʤ. ʀʟ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ (ʢʦʥʪʝʡʥʝʨ 10 ʛ ʣʝʢʘʨʩʪʚʘ) ʵʪʦʪ ʜʠʘʧʘʟʦʥ ʩʦʩʪʘʚʣʷʝʪ 1,5 - 25 ʤ; 

ʪʝʤ ʙʦʣʴʰʠʡ ʜʠʘʧʘʟʦʥ, ʯʝʤ ʚʳʰʝ ʧʦʪʝʥʮʠʷ, ʠʟʣʫʯʝʥʠʝ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ ʙʳʪʦʚʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ: ʣʘʤʧʦʯʢʘ ï ʦʪ ʦʜʥʦʛʦ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ, ʣʠʥʠʷ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 400 ʢɺ 

ï ʦʢʦʣʦ 500 ʤ, ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢ 0,1 ɺʪ ï ʦʢʦʣʦ 100 ʤ, ʯʘʢʨʳ ʯʝʣʦʚʝʢʘ ï ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʩʘʥʪʠʤʝʪʨʦʚ, 100 ʤʣ ʚʦʜʳ, ʦʙʣʫʯʝʥʥʦʡ ʧʫʪʝʤ ʩʤʦʪʨʝʥʠʷ ʥʘ ʥʝʝ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ, ï ʦʢʦʣʦ 

1 ʤ (ʂʘʪʝʛʦʨʠʷ K11). ʕʪʦ ʚʣʠʷʥʠʝ ʦʪʜʝʣʴʥʦʡ ʯʘʢʨʳ ʛʣʘʟ, ʩʦʟʜʘʶʱʝʡ ʫʟʢʠʡ (ʤʝʥʴʰʝ 1Ü) ʧʫʯʦʢ 

ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʪʦʯʢʫ, ʥʘ ʢʦʪʦʨʦʡ ʤʳ ʢʦʥʮʝʥʪʨʠʨʫʝʤ ʚʟʛʣʷʜ ʠʣʠ, ʪʦʯʥʝʝ, ʥʘʰʝ ʩʦʟʥʘʥʠʝ. 

ʅʦ ʜʠʘʧʘʟʦʥ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʤʝʨʝʥʠʷ. ʕʪʦʪ ʧʦʩʣʝʜʥʠʡ ʧʨʠʤʝʨ ʦʯʝʥʴ ʚʘʞʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʠʟʚʝʩʪʥʦʛʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʵʬʬʝʢʪʘ ʦʧʝʨʘʪʦʨʘ. 

ʎʚʝʪ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ ʩ ʦʯʝʨʝʜʥʳʤʠ ʧʦʪʝʥʮʠʷʤʠ ʦʪʣʠʯʘʝʪʩʷ ʥʘ ʦʜʥʫ 

ʂʘʪʝʛʦʨʠʶ ʚʚʝʨʭ. ʂʘʞʜʳʝ ʜʚʝʥʘʜʮʘʪʴ ʧʦʪʝʥʮʠʡ ï ʪʦʪ ʞʝ ʮʚʝʪ. ɺ ʩʣʫʯʘʝ ʩʤʝʰʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʚʦʟʥʠʢʘʝʪ ʥʝʩʢʦʣʴʢʦ ʮʚʝʪʦʚ ʩ ʨʘʟʥʳʤ ʜʠʘʧʘʟʦʥʦʤ. ɼʣʷ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ, ʝʩʣʠ 

ʚʦʟʥʠʢʘʝʪ ʜʦʤʠʥʠʨʫʶʱʠʡ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʮʚʝʪʦʚ, ʜʨʫʛʠʝ ʚʩʝʛʜʘ ʚ ʥʘʣʠʯʠʠ ʢʘʢ ʬʦʥ ʥʘ 

ʫʨʦʚʥʝ 15-30%. ʉʦʣʥʮʝ ʠʤʝʝʪ ʦʜʠʥ ʧʦʩʪʦʷʥʥʳʡ ʮʚʝʪ K5 ʠ ʠʟʤʝʥʷʝʤʳʝ ʮʚʝʪʘ, 

ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ ʮʠʢʣʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʥʘʢʘʤʠ ʟʦʜʠʘʢʘ, ʠ ʮʠʢʣʳ ʩʚʷʟʘʥʳ ʩ ʙʠʦʨʠʪʤʘʤʠ, 

ʥʘʙʣʶʜʘʝʤʳʤʠ ʫʯʝʥʠʢʘʤʠ ɿʠʛʤʫʥʜʘ ʌʨʝʡʜʘ ʚ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ, ʥʦ ʦʥʠ ʥʝ 

ʠʜʝʥʪʠʯʥʳ ʫʧʨʦʱʝʥʥʦʡ ʜʦ ʫʨʦʚʥʷ ʧʩʠʭʦʠʛʨʳ ʧʦʧʫʣʷʨʥʦʡ ʚʝʨʩʠʠ ʙʠʦʨʠʪʤʦʚ.   

ʇʦʣʷʨʠʟʘʮʠʶ ʚ ʫʟʢʦʤ ʩʤrʩʣʝ (ʣʝʚʘʷ ʠ ʧʨʘʚʘʷ ʭʠʨʘʣʴʥʦʩʪʴ) ʟʜʝʩʴ ʤʳ ʧʦʥʠʤʘʝʤ 

ʘʥʘʣʦʛʠʯʥʦ, ʢʘʢ ʧʦʣʷʨʠʟʘʮʠʶ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʠʣʠ ʧʨʦʪʠʚ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠ ̫ʜʚʠʞʝʥʠʷ (ɸʢʠʤʦʚ). ɺ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʠʟ 

ʧʫʯʢʘ ʠʟʣʫʯʝʥʠʷ ʠʟ ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ  (ʘʨʥʠʢʘ), ʧʨʠʥʷʪʦʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʘʤʠʥʦʢʠʩʣʦʪʦʡ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ 

(ʬʝʥʠʣʘʣʘʥʠʥ), ʥʦ ʥʝ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʥʠʤ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ. ʀ ʥʘʦʙʦʨʦʪ, ʪʦʪ ʩʘʤʳʡ ʧʫʯʦʢ, 

ʦʪʨʘʞʝʥʥʳʡ ʚ ʟʝʨʢʘʣʝ ʧʦʜ ʫʛʣʦʤ ʢ ʥʦʨʤʘʣʴʥʦʤʫ, ʙʦʣʴʰʝ 30Ü (ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ), 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʘʤʠʥʦʢʠʩʣʦʪʦʡ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʘ ʥʝ ʩ ʘʤʠʥʦʢʠʩʣʦʪʦʡ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʠ. ɺʦʟʤʦʞʥʦ, ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʦʢʨʫʞʘʶʱʝʛʦ ʥʘʩ ʪʦʨʩʠʦʥʥʦʛʦ 

ʧʦʣʷ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʛʘʜʢʠ: Ăʇʦʯʝʤʫ ʚʩʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʘʭ - ʵʪʦ L-ʘʤʠʥʦʢʠʩʣʦʪʳ (ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ)ò. 

ɼʣʠʥʫ ʚʦʣʥʳ ʧʫʯʢʘ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʩʪʦʛʦ 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʠʟ ʜʚʫʭ ʧʝʨʝʜʚʠʞʥʳʭ ʟʝʨʢʘʣ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʤʳ ʧʨʦʧʫʩʢʘʝʤ ʧʫʯʦʢ. ʆʙʳʯʥʦʝ 

ʩʝʨʝʙʨʷʥʦʝ ʟʝʨʢʘʣʦ, ʨʘʟʤʝʱʝʥʥʦʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʫʯʢʫ, ʦʪʨʘʞʘʝʪ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʠʟʣʫʯʝʥʠʷ, ʥʦ ʜʦʩʪʘʪʦʯʥʫʶ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʘ ʠʥʪʝʨʬʝʨʝʥʮʠʠ. ʇʦʦʯʝʨʝʜʥʦ ʫʚʝʣʠʯʠʚʘʷ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʝʨʢʘʣʘʤʠ, ʤʳ ʧʦʣʫʯʘʝʤ ʚ ʪʠʧʠʯʥʳʭ ʩʣʫʯʘʷʭ ʠʟʤʝʥʝʥʠʝ ʜʠʘʧʘʟʦʥʘ 

ʠʟʣʫʯʝʥʠʷ ʦʪ 0,5 ʤ ʜʦ 3 ʤ, ʬʦʨʤʠʨʫʶʱʝʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʠʥʫʩʦʠʜʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦ 

ʜʣʠʥʝ ʧʝʨʠʦʜʫ ʧʝʨʝʜʚʠʞʝʥʠʷ ʟʝʨʢʘʣ ʙʦʣʝʝ-ʤʝʥʝʝ ʦʪ ʦʜʥʦʛʦ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ. ɺ 

ʩʣʫʯʘʝ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʦʪ ɿʝʤʣʠ, ʤʳ ʧʦʣʫʯʘʝʤ ʚʝʣʠʯʠʥʫ 6,2 ʤʤ. 

ʀʩʧʦʣʴʟʫʷ ʦʮʝʥʦʯʥʳʝ ʜʘʥʥʳʝ ɸ.ʀ. ɺʝʡʥʠʢʘ [8] ʦ ʪʦʤ, ʯʪʦ ʪʠʧʠʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠʟ 

ʥʘʪʫʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʠʩʩʣʝʜʫʝʤʦʝ ʣʦʟʦʠʩʢʘʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ, ʠʤʝʝʪ 

ʩʢʦʨʦʩʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʦ ʦʢʦʣʦ 30 ʤ/ʩ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʤʳ ʧʦʩʪʨʦʠʣʠ 

ʩʝʣʝʢʪʦʨ ʩʢʦʨʦʩʪʠ, ʠʜʝʷ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʟʘʠʤʩʪʚʦʚʘʥʘ ʠʟ ʘʪʦʤʠʩʪʠʢʠ, ʛʜʝ ʯʝʨʝʟ ʚʨʘʱʘʶʱʠʝʩʷ 

ʵʢʨʘʥʠʨʫʶʱʠʝ ʱʠʪʳ ʩ ʚʳʨʝʟʘʥʥʳʤʠ ʩʝʢʪʦʨʘʤʠ ʧʨʦʧʫʱʝʥ ʧʫʯʦʢ ʠʟʣʫʯʝʥʠʷ. ʑʠʪʳ 
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ʚʨʘʱʘʶʪʩʷ ʦʪ ʪʨʝʭʬʘʟʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʠʪʘʝʪʩʷ ʠʥʚʝʨʪʦʨʦʤ. ʉʝʢʪʦʨʳ ʚ ʜʚʫʭ ʱʠʪʘʭ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 0,7 ʤ ʙʳʣʠ ʧʝʨʝʜʚʠʥʫʪʳ ʥʘ ʫʢʘʟʘʥʥʳʡ ʫʛʦʣ  (ʥʘʧʨʠʤʝʨ, 45Ü). ʈʘʟʥʠʮʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʝʣʝʢʪʦʨʫ ʩʢʦʨʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʘʪʦʤʠʩʪʠʢʝ, ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʨʠʤʝʥʝʥʠʠ 

ʜʣʷ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʚʤʝʩʪʦ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʷʚʣʝʥʠʷ ʧʦʣʥʦʛʦ ʚʥʝʰʥʝʛʦ ʦʪʨʘʞʝʥʠʷ 

ʯʝʨʝʟ ʥʘʢʣʦʥʝʥʥʳʝ ʧʦʣʫʱʠʪʳ ʠʟ ʧʨʦʟʨʘʯʥʦʛʦ PCV. ʀʟ ʩʢʦʨʦʩʪʠ ʦʙʦʨʦʪʦʚ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʫʯʦʢ ʩʝʣʝʢʪʠʚʥʦ ʧʨʦʭʦʜʠʣ ʯʝʨʝʟ ʦʙʘ ʩʝʢʪʦʨʘ, ʦʧʨʝʜʝʣʝʥʘ ʩʢʦʨʦʩʪʴ 

ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ ʠ ʜʣʷ ʠʟʣʫʯʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʠʟ 

ʟʝʤʣʠ ʧʦʩʣʝ ʦʪʨʘʞʝʥʠʷ ʚ ʩʪʝʢʣʷʥʥʦʡ ʧʣʘʩʪʠʥʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʦʜ ʫʛʣʦʤ 45Ü. ɼʣʷ 

ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ ʩ ʥʠʟʢʦʡ ʧʦʪʝʥʮʠʝʡ ʧʦʣʫʯʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʚ 

ʧʨʝʜʝʣʘʭ 60 ï 110 ʤ/ʩ, ʜʣʷ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʦʪ ʫʨʘʥʘ (10 ʛ ʫʨʘʥʠʣʘʮʝʪʘʪʘ) 47 ʤ/ʩ, ʦʪ ʪʦʨʠʷ 

(10 ʛ ʪʦʨʠʷ ʥʠʪʨʘʪʘ) 31 ʤ/ʩ, ʜʣʷ ʠʟʣʫʯʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʠʟ ʟʝʤʣʠ, - 34 ʤ/ʩ. ɿʥʘʷ ʜʣʠʥʫ 

ʚʦʣʥʳ ʠ ʩʢʦʨʦʩʪʴ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʠʟ ʟʝʤʣʠ, ʨʘʩʩʯʠʪʘʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʤʫ 

ʯʘʩʪʦʪʘ ʥʘ 5,4 ʢɻʮ +/- 10%.  

ʆ ʜʚʫʭ ʬʦʨʤʘʭ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʫʩʣʦʚʠʷʭ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʶʱʝʛʦʩʷ ʧʫʯʢʘ 

ʥʘʧʠʩʘʥʦ ʚʳʰʝ.   

ɺ ʛʦʤʝʦʧʘʪʠʠ ʠ ʘʩʪʨʦʣʦʛʠʠ ʩʫʱʝʩʪʚʫʝʪ ʚʦʧʨʦʩ: ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʝ 

ʣʝʢʘʨʩʪʚʘ ʠʣʠ ʧʣʘʥʝʪʳ ʠʤʝʶʪ ʩʚʦʶ ʫʥʠʢʘʣʴʥʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ  (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʮʚʝʪʘ/ʟʥʘʢʘ 

ʟʦʜʠʘʢʘ). ʋʪʚʝʨʜʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʜʘʶʪ ʵʢʩʧʝʨʠʤʝʥʪʳ ʊʦʤʘʩʘ ɻʘʣʝʥʘ 

ʀʝʨʦʥʠʤʘ ʩ ʝʛʦ ʤʘʩʩʦʚʳʤ ʩʧʝʢʪʨʦʤʝʪʨʦʤ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʦʥ ʧʦʣʫʯʠʣ ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʪʢʣʦʥʝʥʠʷ ʣʫʯʘ ʦʪ ʘʪʦʤʥʦʡ ʤʘʩʩʳ ʠʟʣʫʯʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ [9], ʩʥʘʯʘʣʘ ʪʨʫʜʥʳʝ, ʯʪʦʙʳ ʚ ʥʠʭ 

ʧʦʚʝʨʠʪʴ (ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʙʳʪʴ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝʙʦʣʴʰʠʤ 

ʰʨʠʬʪʦʤ ʚ ʥʦʤʝʨʝ 4 ɾʫʨʥʘʣʘ ʌʦʨʤʠʨʫʶʱʠʭʩʷ ʅʘʧʨʘʚʣʝʥʠʡ ʅʘʫʢʠ). ʄʳ ʧʦʩʪʨʦʠʣʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʦʚʳʡ ʩʧʝʢʪʨʦʤʝʪʨ ʀʝʨʦʥʠʤʘ ʩ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ ʣʘʟʝʨʦʤ, 

ʦʩʚʝʱʘʶʱʠʤ ʦʙʨʘʟʝʮ ʩʫʙʩʪʘʥʮʠʠ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʠʟʣʫʯʝʥʠʷ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ. ʉ ʝʛʦ 

ʧʦʤʦʱʴʶ ʤʳ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʠʟʣʫʯʝʥʠʝ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʦʪ ʤʝʪʘʣʣʦʚ ʠ ʧʨʦʩʪʳʭ ʩʦʣʝʡ, 

ʦʪʢʣʦʥʷʝʪʩʷ ʯʝʨʝʟ ʩʪʝʢʣʷʥʥʫʶ 45Ü-ʧʨʠʟʤʫ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢ ʘʪʦʤʥʦʡ ʤʘʩʩʝ ʩʦʩʪʘʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ɼʠʘʧʘʟʦʥ ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʦʪʣʠʯʘʣʩʷ ʥʘ 14Ü ʤʝʞʜʫ ʣʠʪʠʝʤ ʠ ʚʠʩʤʫʪʦʤ (ʛʨʘʬʠʢ 

ʨʠʩ. 4). ɸ ʠʟʣʫʯʝʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʦʪ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ 

ʣʘʢʪʦʟʥʳʭ ʰʘʨʠʢʦʚ, ʦʪʢʣʦʥʷʣʦʩʴ ʪʦʯʥʦ ʥʘ ʪʘʢʦʡ ʞʝ ʫʛʦʣ, ʯʪʦ ʠ ʠʟʣʫʯʝʥʠʝ  ʨʝʘʣʴʥʳʭ 

ʩʫʙʩʪʘʥʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʧʝʨʝʜʘʝʪ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ 

ʝʛʦ ʧʦʣʷʨʠʟʘʮʠʠ, ʧʦʥʠʤʘʝʤʦʡ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, ʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺʝʨʦʷʪʥʦ, 

ʪʘʢʞʝ ʠ ʙʦʣʝʝ ʪʦʥʢʫʶ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɺʦʧʨʦʩ, 

ʠʤʝʝʪ ʣʠ ʵʪʘ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʢʘʢʫʶ-ʪʦ ʩʚʷʟʴ ʩ ʯʘʩʪʦʪʦʡ, ʞʜʝʪ ʩʚʦʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. 

 

 
ʈʠʩ. 4. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʘʪʦʤʥʳʤʠ ʤʘʩʩʘʤʠ ʵʣʝʤʝʥʪʦʚ ʠ 

ʦʪʢʣʦʥʝʥʠʝʤ ʥʘ ʩʪʝʢʣʷʥʥʦʡ ʧʨʠʟʤʝ, ʚʳʜʝʣʷʝʤʦʛʦ ʯʝʨʝʟ ʥʝʝ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ. ʅʘ ʦʩʠ x ʦʙʦʟʥʘʯʝʥʦ 

ʘʪʦʤʥʳʡ ʚʝʩ ʵʣʝʤʝʥʪʘ, ʥʘ ʦʩʠ y ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʧʫʯʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʘʣʠ. 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʦʪʦʢʘ ʚʪʦʨʠʯʥʳʭ ʯʘʩʪʠʮ, ʧʦʣʫʯʘʝʤʳʭ ʠʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʩʪʦʯʥʠʢʘ 

ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʜʦʙʨʘʚʰʠʭʩʷ ʜʦ ʠʩʪʦʯʥʠʢʘ ʧʝʨʚʠʯʥʳʭ ʯʘʩʪʠʮ, 
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ʢʦʪʦʨʳʝ ʮʠʨʢʫʣʠʨʫʶʪ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɽʩʣʠ ʤʳ ʩʨʘʚʥʠʤ ʧʦʪʦʢ, ʠʜʫʱʠʡ ʩ 

ʙʫʪʳʣʦʯʢʠ ʜʠʘʤʝʪʨʦʤ 2 ʩʤ, ʩʦʜʝʨʞʘʱʝʡ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ, ʠ ʧʦʪʦʢ ʠʟ ʧʣʦʩʢʦʛʦ 

ʘʢʚʘʨʠʫʤʘ ʪʦʣʱʠʥʦʡ 2 ʩʤ, ʘ ʚʳʩʦʪʦʡ ʠ ʰʠʨʠʥʦʡ ʧʦ 30 ʩʤ, ʥʘʧʦʣʥʝʥʥʦʛʦ ʪʝʤ ʞʝ ʧʨʝʧʘʨʘʪʦʤ, 

ʪʦ ʜʠʘʧʘʟʦʥ ʠʟ ʦʙʦʠʭ ʠʩʪʦʯʥʠʢʦʚ ʙʫʜʝʪ ʪʘʢʠʤ ʞʝ, ʥʦ ʜʠʘʧʘʟʦʥ ʠʟ ʙʫʪʳʣʦʯʢʠ ʤʳ ʦʱʫʪʠʤ ʢʘʢ 

ʤʷʛʢʠʡ ʩ ʪʦʯʥʦʩʪʴʶ ʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ +/-10 ʩʤ, ʘ ʜʠʘʧʘʟʦʥ ʠʟ ʘʢʚʘʨʠʫʤʘ ï ʢʘʢ ʪʚʝʨʜʳʡ, ʢʘʢ 

ʝʩʣʠ ʙʳ ʤʳ ʥʘʪʢʥʫʣʠʩʴ ʥʘ ʩʪʝʥʫ ʩ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʧʦʟʠʮʠʠ +/-1ʩʤ. ʆʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʪʦʢʘ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪʢʣʦʥʝʥʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʨʦʭʦʜʷʱʝʛʦ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʫʯʢʘ. ʏʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʧʦʪʦʢ, ʢʨʦʤʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʨʝʟʘ ʚʪʦʨʠʯʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ, ʤʳ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ  ʚʦʛʥʫʪʦʡ ʣʠʥʟʦʡ, ʚʦʛʥʫʪʳʤʠ ʟʝʨʢʘʣʘʤʠ, 

ʨʘʟʤʝʱʝʥʥʳʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʛʣʘ ʧʦʣʥʦʛʦ ʦʪʨʘʞʝʥʠʷ, ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʠʣʴʥʳʡ ʠʟʣʫʯʘʶʱʠʡ ʠʟʦʪʦʧ, ʪʝʤ ʩʘʤʳʤ ʥʝ ʟʘʚʠʩʷ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʯʘʩʪʠʮ (ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʤʮʳ ʚ ʩʝʢʨʝʪʥʦʤ ʧʨʦʝʢʪʝ 

Ăʂʦʣʦʢʦʣò). 

 

ʉʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʟʘʢʦʥʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʢʠ  

 

ʇʫʯʦʢ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʚʦʟʥʠʢʘʶʱʠʡ ʦʪ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ ʠʣʠ ʛʝʥʝʨʘʪʦʨʦʚ 

ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʦʪʢʣʦʥʷʝʪʩʷ ʥʘ ʧʨʠʟʤʘʭ ʠʟ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʪʝʢʣʦ, 

ʧʣʘʩʪʤʘʩʩʘ, ʤʝʪʘʣʣʳ, ʚ ʨʘʟʥʦʡ ʤʝʨʝ. ʆʜʥʘʢʦ, ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʦʪʢʣʦʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʜʣʷ ʩʚʝʪʘ 

ʜʠʘʧʘʟʦʥʝ 1,3 - 1,5, ʘ ʷʚʣʷʝʪʩʷ ʜʨʦʙʥʳʤ, ʚ ʛʨʘʥʠʮʘʭ 0,3 - 0,45 (ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʤʘʪʝʨʠʘʣʘʤʠ). 

ʕʪʦ ʥʝ ʩʦʚʩʝʤ ʩʪʨʘʥʥʦ, ʪʘʢ ʢʘʢ ʜʨʦʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʜʣʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʠʟ ʦʙʣʘʩʪʠ ʤʠʢʨʦʚʦʣʥ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʚʝʪʘ, 

ʧʫʯʦʢ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʯʝʨʝʟ ʚʦʛʥʫʪʫʶ ʣʠʥʟʫ, ʘ ʨʘʩʩʝʠʚʘʝʪʩʷ ʯʝʨʝʟ 

ʚʳʧʫʢʣʫʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʥʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʦʛʥʫʪʦʡ ʣʠʥʟʳ ʜʣʷ 

ʬʦʢʫʩʠʨʦʚʢʠ ʧʫʯʢʘ ʚ ʦʜʥʦʡ ʪʦʯʢʝ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʪ.ʥ. ʙʝʟʬʦʢʫʩʥʦʡ ʩʠʩʪʝʤʳ 

(ʚʦʛʥʫʪʘʷ ʠ ʚʳʧʫʢʣʘʷ ʣʠʥʟʘ) ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʭʦʞʜʝʥʠʡ ʧʫʯʢʘ. ɼʣʷ ʜʚʫʭ ʩʣʫʯʘʡʥʦ 

ʚʳʙʨʘʥʥʳʭ ʣʠʥʟ ʤʳ ʧʦʣʫʯʠʣʠ ʜʚʫʢʨʘʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʭʦʞʜʝʥʠʡ ʧʫʯʢʘ.  

ʉʫʱʝʩʪʚʫʝʪ ʜʠʬʨʘʢʮʠʷ ʠ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʜʣʷ ʧʨʝʧʷʪʩʪʚʠʡ ʩ ʨʘʟʤʝʨʘʤʠ, 

ʧʨʠʙʣʠʞʘʶʱʠʤʠʩʷ ʢ ʜʣʠʥʝ ʚʦʣʥʳ. ʄʝʥʝʝ ʦʯʝʚʠʜʥʦʡ ʷʚʣʷʝʪʩʷ ʩʚʷʟʴ ʜʨʦʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʨʝʣʦʤʣʝʥʠʷ ʧʫʯʢʘ ʠʟʣʫʯʝʥʠʷ ʩ ʷʚʣʝʥʠʝʤ ʧʦʣʥʦʛʦ ʚʥʝʰʥʝʛʦ ʦʪʨʘʞʝʥʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ 

ʵʢʚʠʚʘʣʝʥʪʦʤ ʧʦʣʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʨʘʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʩʚʝʪʦʚʦʜʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʤʦʞʥʦ, ʢʘʢ ʤʳ ʵʪʦ ʚʳʷʚʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʧʝʨʝʜʘʚʘʪʴ ʩʠʣʠʢʦʥʦʚʳʤ 

ʰʣʘʥʛʦʤ ʠ ʤʝʜʥʳʤ ʵʤʘʣʠʨʦʚʘʥʥʳʤ ʧʨʦʚʦʜʦʤ ʠʣʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʤʷʛʢʠʤ PCV.  

 

ʕʢʨʘʥʠʨʦʚʘʥʠʝ  

 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ʦʯʝʥʴ ʚʝʣʠʢʘ. ʆʥʠ ʩʚʦʙʦʜʥʦ ʧʨʦʥʠʢʘʶʪ ʯʝʨʝʟ 

ʩʪʝʥʳ, ʤʝʪʘʣʣʳ (ʚ ʩʣʫʯʘʝ ʤʝʪʘʣʣʦʚ ʩ ʟʘʜʝʨʞʢʦʡ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ, ʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʣʱʠʥʳ), ʯʝʨʝʟ ʟʝʤʥʦʡ ʰʘʨ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʭ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʢʘʞʝʪʩʷ 

ʦʯʝʥʴ ʧʨʦʙʣʝʤʘʪʠʯʥʦʡ. ʆʜʥʘʢʦ, ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʷʚʣʝʥʠʶ ʧʦʣʥʦʛʦ ʚʥʝʰʥʝʛʦ ʦʪʨʘʞʝʥʠʷ. 

ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʪʦ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʵʢʨʘʥʘ ʣʦʟʦʠʩʢʘʪʝʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʣʠ ʵʢʨʘʥʘ, 

ʚʦʟʥʠʢʘʶʱʝʛʦ ʦʪ ʪʝʭʥʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪ.ʯ. ʛʝʥʝʨʘʪʦʨʦʚ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, 

ʙʘʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʠʜʝʝ ʩʚʝʪʦʚʦʟʚʨʘʱʘʪʝʣʷ, ʦʪʨʘʞʘʶʱʝʛʦ ʠʟʣʫʯʝʥʠʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ 

ʠʩʪʦʯʥʠʢʫ. ʕʢʨʘʥ ʩ ʨʘʟʤʝʨʘʤʠ 80x90 ʩʤ ʩʦʩʪʦʠʪ ʠʟ 216 ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʠʟ ʙʝʩʮʚʝʪʥʦʛʦ PCV, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʫʛʦʣ ʧʦʣʥʦʛʦ ʚʥʝʰʥʝʛʦ ʦʪʨʘʞʝʥʠʷ ʜʣʷ ʚʝʣʠʯʠʥ ʫʛʣʘ ʜʦ ʥʦʨʤʘʣʴʥʦʡ, 

ʙʦʣʴʰʝ 20Ü (ʠʟʤʝʨʷʶʪʩʷ ʜʣʷ ʧʫʯʢʘ ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ Sulfur), ʩʦʝʜʠʥʝʥʥʳʭ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʫʛʣʦʚ ʢʫʙʘ (ʬʦʪʦʛʨʘʬʠʷ ʨʠʩ. 5), ʠ ʜʘʝʪ 50-ʢʨʘʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟʣʫʯʝʥʠʷ ʦʪ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪ.ʯ. ʦʪ ʘʢʩʝʣʝʨʘʪʦʨʘ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ. 

ʇʨʦʥʠʢʘʶʱʠʝ 2% ʠʟʣʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʙʦʣʝʝ-ʤʝʥʝʝ ʦʧʪʠʯʝʩʢʠʤ ʱʝʣʷʤ, ʦʩʪʘʚʰʠʤʩʷ 

ʧʦʩʣʝ ʢʣʝʡʢʠ ʩʪʨʫʢʪʫʨʳ. ʂʦʤʤʝʨʯʝʩʢʠ ʧʨʦʜʘʚʘʝʤʳʝ ʩʦʪʦʚʳʝ ʧʦʣʠʢʘʨʙʦʥʘʪʥʳʝ ʧʣʠʪʳ, 

ʠʤʝʶʱʠʝ ʩʪʝʥʢʠ ʧʦʜ ʫʛʣʦʤ 45Ü, ʜʘʶʪ ʵʢʨʘʥʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʧʦʣʥʦʝ ʚʥʝʰʥʝʝ ʦʪʨʘʞʝʥʠʷ ʚ 

ʛʨʘʥʠʮʘʭ ʦʪ 2,5x ʜʦ 8x. ʇʦʜʣʦʞʝʥʥʘʷ ʧʦʜ ʥʦʫʪʙʫʢ ʠʣʠ ʪʝʣʝʚʠʟʦʨ ʩ ʢʠʥʝʩʢʦʧʦʤ 



 192 

ʵʢʨʘʥʠʨʫʶʱʘʷ ʧʣʠʪʘ 8x ʫʤʝʥʴʰʘʝʪ ʚʳʜʝʣʷʝʤʦʝ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʪ 

ʵʢʨʘʥʘ) ʧʦʯʪʠ ʚ ʪʨʠ ʨʘʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʤʝʩʪʦ ʠʟʦʣʷʮʠʠ ʦʪ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ 

ʦʛʨʘʥʠʯʠʚʘʪʴ ʧʝʨʚʠʯʥʦʝ ʧʦʣʝ, ʧʨʦʥʠʢʘʶʱʝʝ ʢ ʜʘʥʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ. 

 

 
 

ʈʠʩ. 5. ʌʦʪʦʛʨʘʬʠʷ ʵʢʨʘʥʘ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ. 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ 

 

ʂʦʛʜʘ ʧʫʯʦʢ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʥʘʧʨʠʤʝʨ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʦʪ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ 

ʣʘʟʝʨʘ ʥʠʟʢʦʡ ʤʦʱʥʦʩʪʠ, ʦʪʜʝʣʝʥʥʳʡ ʧʨʠʟʤʦʡ ʦʪ ʧʫʯʢʘ ʩʚʝʪʘ ʠʣʠ ʥʝ ʦʪʜʝʣʝʥʥʳʡ, ʠʣʠ ʦʪ 

ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʩʦʟʜʘʥʥʳʡ ʠ ʫʩʢʦʨʝʥʥʳʡ ʧʫʪʝʤ ʧʨʦʭʦʜʘ ʯʝʨʝʟ ʘʢʩʝʣʝʨʘʪʦʨ 

ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʠʣʠ ʪʨʫʙʢʫ, ʟʘʧʦʣʥʝʥʥʫʶ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ, ʥʝ ʪʦʛʦ ʞʝ ʮʚʝʪʘ, 

ʤʳ ʧʦʜʚʦʜʠʤ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ, ʧʦʜʩʦʝʜʠʥʝʥʥʳʤʠ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ, ʥʘʧʨʠʤʝʨ, 

100ɺ, ʵʪʦʪ ʧʫʯʦʢ ʦʪʢʣʦʥʠʪʩʷ. ʆʪʢʣʦʥʠʪʩʷ ʥʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʠʟ ʵʣʝʢʪʨʦʜʦʚ, ʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ  ʚʜʦʣʴ ʵʣʝʢʪʨʦʜʦʚ ʠ ʥʝʤʥʦʛʦ ʫʩʢʦʨʠʪʩʷ. ʅʘʧʨʘʚʣʝʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʟʘʚʠʩʠʪ 

ʦʪ ʭʠʨʘʣʴʥʦʩʪʠ ʧʫʯʢʘ. ʇʫʯʦʢ, ʧʨʦʧʫʱʝʥʥʳʡ ʚʙʣʠʟʠ ʧʦʣʶʩʘ ʤʘʛʥʠʪʘ, ʧʦʡʜʝʪ ʥʘ ʤʘʛʥʠʪ ʠʣʠ 

ʦʪ ʤʘʛʥʠʪʘ. ʆʜʥʘʢʦ, ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ. ʇʣʦʩʢʠʝ ʨʘʟʤʝʨʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʩʘʥʪʠʤʝʪʨʦʚ ʵʣʝʢʪʨʦʜʳ, ʧʦʜʩʦʝʜʠʥʝʥʥʳʝ ʢ 

ʥʘʧʨʷʞʝʥʠʶ, ʩʦʟʜʘʶʪ ʩʦʙʩʪʚʝʥʥʦʝ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʥʘ ʦʩʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʵʣʝʢʪʨʦʜʳ, ʦʢʦʣʦ 

70 ʩʤ ʜʠʘʧʘʟʦʥʘ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 150ɺ ʠ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ 7 ʩʤ. ʂʦʛʜʘ ʦʜʠʥ 

ʵʣʝʢʪʨʦʜ ʙʫʜʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʤʝʥʴʰʝ (ʪ.ʥ. ʘʩʠʤʤʝʪʨʠʯʝʩʢʠʡ ʢʦʥʜʝʥʩʘʪʦʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʊʦʤʘʩʘ ʊʘʫʥʩʝʥʜʘ ɹʨʘʫʥʘ ʩ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʝʡ), ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʩʦ 

ʩʪʦʨʦʥʳ ʤʝʥʴʰʝʛʦ ʵʣʝʢʪʨʦʜʘ ʫʜʣʠʥʠʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʘ ʩʦ ʩʪʦʨʦʥʳ ʙʦʣʴʰʝʛʦ ï 

ʩʦʢʨʘʪʠʪʩʷ. ʕʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʠʟʚʦʜʷʱʠʡ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʛʣʫʧʦʝ ʚʧʝʯʘʪʣʝʥʠʝ, ʩ ʪʦʣʩʪʦʡ 

ʘʣʶʤʠʥʠʝʚʦʡ ʪʨʫʙʦʡ, ʚʣʦʞʝʥʥʦʡ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʧʦʣʝ ʥʝ ʜʦʩʪʠʛʘʣʦ ʧʫʯʢʘ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʦʪ ʣʘʟʝʨʘ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʢ ʵʣʝʢʪʨʦʜʘʤ ʚʳʟʳʚʘʝʪ ʪʘʢʞʝ ʦʪʢʣʦʥʝʥʠʝ ʧʫʯʢʘ, ʭʦʪʴ ʠ ʩ ʟʘʜʝʨʞʢʦʡ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʬʬʝʢʪʘ ʥʘ ʦʢʦʣʦ 30 ʩ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ 

ʜʝʬʦʨʤʠʨʫʝʪ ʘʪʦʤʳ ʤʝʪʘʣʣʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʫʪʨʘʪʘ ʚʟʘʠʤʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ. ʈʝʟʫʣʴʪʘʪʳ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʳʝ ʥʘ ʨʠʩ. 6, ʧʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʫʶ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ, 

ʚʳʧʦʣʥʝʥʥʳʤʠ ʠʟ ʨʘʟʥʳʭ ʤʝʪʘʣʣʦʚ, ʥʦ ʦʯʠʩʪʢʘ ʵʣʝʢʪʨʦʜʦʚ (Cu, Bi - ʚ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʝ, Al - ʚ 

ʛʠʜʨʦʢʩʠʜʝ ʥʘʪʨʠʷ, Pb - ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ 

ʠʤʝʝʪ ʥʝ ʩʪʦʣʴʢʦ ʪʠʧ ʤʝʪʘʣʣʘ, ʩʢʦʣʴʢʦ ʚʦʟʥʠʢʘʶʱʠʡ ʩʧʦʥʪʘʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʩʠʜʥʳʡ 

ʩʣʦʡ, ʫʤʝʥʴʰʘʶʱʠʡ ʵʬʬʝʢʪ ʦʪʢʣʦʥʝʥʠʷ ʧʫʯʢʘ. 
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ʈʠʩ. 6. ɿʘʚʠʩʠʤʦʩʪʴ ʦʪʢʣʦʥʝʥʠʷ ʧʫʯʢʘ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʦʪ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʣʘʟʝʨʘ 10 ʤɺʪ ʦʪ 

ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠʤʝʥʝʥʥʦʛʦ ʢ ʵʣʝʢʪʨʦʜʘʤ ʨʘʟʥʦʛʦ ʨʦʜʘ (ʵʣʝʢʪʨʦʜʳ 40x30 ʤʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30ʤʤ). ʅʘ ʦʩʠ 

x ʦʙʦʟʥʘʯʝʥʦ ʥʘʧʨʷʞʝʥʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ, ʥʘ ʦʩʠ y ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʧʫʯʢʘ. ʉʠʤʚʦʣ ox ʦʟʥʘʯʘʝʪ 

ʤʝʪʘʣʣ ʧʦʢʨʳʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʢʩʠʜʥʳʤ ʩʣʦʝʤ. 

 

ʅʝʣʠʥʝʡʥʦʩʪʴ ʜʣʷ ʫʛʣʦʚ ʦʪʢʣʦʥʝʥʠʷ ʙʦʣʴʰʝ 20 ʛʨʘʜʫʩʦʚ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʦʙʣʘʩʪʴ, ʚ 

ʢʦʪʦʨʦʡ ʧʫʯʦʢ ʦʪʢʣʦʥʷʝʪʩʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʨʘʟʤʝʨʳ ʵʣʝʢʪʨʦʜʦʚ. ɺʦʟʤʦʞʥʦ, 

ʩʠʣʴʥʦ ʦʪʢʣʦʥʝʥʥʳʡ ʧʫʯʦʢ ʚʦʦʙʱʝ ʥʝ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ. 

ʆʩʦʙʫʶ ʨʝʘʢʮʠʶ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʚʠʥʝʮ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʪʢʣʦʥʝʥʠʝ ʧʫʯʢʘ ʠʣʠ 

ʧʨʝʨʳʚʘʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʟʘʜʝʨʞʢʦʡ ʦʢʦʣʦ 1 ʤʠʥʫʪʳ, ʪʘʢʞʝ ʟʘʜʝʨʞʢʘ ʙʳʣʘ ʠ 

ʜʣʷ ʘʣʶʤʠʥʠʷ ï ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ. ʆʜʥʘʢʦ, ʧʨʦʙʣʝʤʘ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ 

ʦʪʢʣʦʥʝʥʠʷ ʧʫʯʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʡ. ɺ ʩʣʫʯʘʝ ʘʢʩʝʣʝʨʘʪʦʨʘ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, 

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʯʝʪʳʨʝʭ ʧʘʨ ʤʝʜʥʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʩ ʧʦʦʯʝʨʝʜʥʦ ʚʦʟʨʘʩʪʘʶʱʠʤ ʧʨʠʤʝʥʠʤʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʧʦʦʯʝʨʝʜʥʦ ʧʦʚʝʨʥʫʪʳʭ ʥʘ 90Ü ʪʘʢ, ʯʪʦʙʳ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʜʚʠʛʘʣʦʩʴ ʧʦ 

ʚʠʥʪʦʚʦʡ, ʨʘʟʤʝʱʝʥʥʦʛʦ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 0,4 T, ʠʤʧʫʣʴʩ 600 ɺ ʩ ʚʨʝʤʝʥʝʤ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʝʜʚʘ 0,5 ʤʩ, ʦʙʝʩʧʝʯʠʚʘʣ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʙʫʪʳʣʦʯʢʠ ʩ 

ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʤ ʣʝʢʘʨʩʪʚʦʤ ʢ ʙʫʪʳʣʦʯʢʝ ʩ ʚʦʜʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1. 

 

ɸʢʩʝʣʝʨʘʪʦʨ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ  

 

 
 

ʈʠʩ. 7. ʌʦʪʦʛʨʘʬʠʷ ʘʢʩʝʣʝʨʘʪʦʨʦʚ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʧʦʩʪʨʦʝʥʳʭ ʩ ʣʘʤʠʥʘʪʘ ʜʣʷ ʧʝʯʘʪʥʳʭ ʧʣʘʪ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʜʭʦʜʠʤ ʢ ʚʦʧʨʦʩʫ ʫʩʢʦʨʝʥʠʷ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ ï ʘʢʩʝʣʝʨʘʪʦʨʘ 

ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʷʚʣʷʶʱʝʛʦʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʨʘʙʦʯʝʡ ʣʦʰʘʜʢʦʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ 

ʪʦʨʩʠʦʥʥʳʤʠ ʧʦʣʷʤʠ (ʬʦʪʦʛʨʘʬʠʷ ʨʠʩ. 7.) ʇʨʦʩʪʦʡ ʘʢʩʝʣʝʨʘʪʦʨ ʵʪʦʛʦ ʪʠʧʘ ʙʝʟ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʳʡ ʧʠʪʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ ʦʪ ʧʷʪʠ ʜʝʚʷʪʠʚʦʣʴʪʥʳʭ 
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ʙʘʪʘʨʝʝʢ ʩ ʦʪʩʯʠʪʳʚʘʥʠʝʤ ʚʨʝʤʝʥʠ 2 ʩ, ʨʘʟʤʝʱʝʥʥʳʡ ʥʘ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʤ ʰʪʘʪʠʚʝ, ʩʣʫʞʠʪ 

ʥʘʤ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʘʢʪʫʘʣʴʥʦʛʦ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʉʦʣʥʮʘ ʢ ʙʫʪʳʣʦʯʢʘʤ ʩ 

ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʚ ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦʣʥʝʯʥʳʭ 

ʮʠʢʣʦʚ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʛʦʜʘʤʠ, ʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʦʥʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʤʝʪʦʜʦʤ 

ʧʦʜʭʦʜʘ ʩ ʦʯʝʨʝʜʥʳʤʠ ʦʙʨʘʟʮʘʤʠ (ʜʠʘʧʘʟʦʥ ʩʘʤʦʛʦ ʩʠʣʴʥʦʛʦ ʮʚʝʪʘ ï ʦʢʦʣʦ 3 ʤ). 

ʅʘʙʣʶʜʘʝʪʩʷ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʮʠʢʣʦʚ: ʦʢʦʣʦ 30 ʜʥʝʡ (ʟʥʘʢ ʟʦʜʠʘʢʘ), ʦʢʦʣʦ 27 ʜʥʝʡ, 

ʦʢʦʣʦ 22 ʜʥʝʡ, ʥʦ ʪʘʢʞʝ ʠʥʦʛʜʘ ʧʦʷʚʣʷʶʪʩʷ ʜʨʫʛʠʝ, ʢʦʛʜʘ ʄʝʨʢʫʨʠʡ ʙʣʠʟʢʦ ʢ ʉʦʣʥʮʫ ʚʚʦʜʠʪ 

ʩʚʦʠ ʮʠʢʣʳ, ʃʫʥʘ ʠ ʖʧʠʪʝʨ ʪʦʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʣʠʯʠʝ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʦʜʥʘʢʦ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʉʦʣʥʮʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʧʨʦʩʪʳʤ. ʈʘʟʤʝʱʝʥʠʝ ʙʫʪʳʣʦʯʢʠ ʩ 

ʚʦʜʦʡ ʩ ʫʜʘʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʩʦʣʥʮʝ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʥʘ ʥʘʙʝʨʝʪ ʠʥʬʦʨʤʘʮʠʶ 

ʦʪ ʉʦʣʥʮʘ, ʩʢʦʨʝʝ ʦʪ ʩʝʪʢʠ ʣʦʟʦʠʩʢʘʪʝʣʴʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʫʩʢʦʨʝʥʠʷ 

ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ. ʆʪʭʦʜʷ ʦʪ ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʩ ʜʠʘʧʘʟʦʥʦʤ ʠʟʣʫʯʝʥʠʷ ʪʨʝʭ 

ʤʝʪʨʦʚ, ʠ ʨʘʟʤʝʱʘʷ ʥʘ ʢʦʥʮʝ ʘʢʩʝʣʝʨʘʪʦʨʘ ʦʙʨʘʟʝʮ ʚ ʢʦʥʪʘʢʪʝ ʩ ʣʘʜʦʥʴʶ, ʤʳ ʤʦʛʣʠ ʚ ʯʠʩʪʦʤ 

ʦʪ ʪʦʨʩʠʦʥʥʦʛʦ ʪʫʤʘʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʣʝʥʛʦʚʘʪʴ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʵʪʦʪ ʧʨʝʧʘʨʘʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʜʦ 30 ʤ. ʅʘʧʨʘʚʣʷʷ ʵʪʦʪ ʘʢʩʝʣʝʨʘʪʦʨ ʯʝʨʝʟ ʟʝʤʣʶ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʉʝʚʝʨʥʦʡ ʂʦʨʝʝ ʧʦʩʣʝ 

ʧʨʦʙʥʦʛʦ ʷʜʝʨʥʦʛʦ ʚʟʨʳʚʘ 12 ʬʝʚʨʘʣʷ 2013 ʛ., ʤʳ ʥʘʙʣʶʜʘʣʠ ʚ ɻʜʘʥʴʩʢʝ ʚ ʪʝʯʝʥʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʫʤʝʥʴʰʝʥʠʝ ʜʦ ʫʨʦʚʥʷ ʬʦʥʘ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ 

ʠʩʪʦʯʥʠʢʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʛʨʘʬʠʢ ʨʠʩ. 8). ɺ ʧʝʨʚʳʡ ʜʝʥʴ ʤʳ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 27% ʜʠʘʧʘʟʦʥʘ 12 ʠʩʩʣʝʜʫʝʤʳʭ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ. 

 
ʈʠʩ. 8. ɻʨʘʬʠʢ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʩʦ ʩʪʦʨʦʥʳ ʉʝʚʝʨʥʦʡ ʂʦʨʝʠ ʧʦʩʣʝ ʧʨʦʙʥʦʛʦ ʷʜʝʨʥʦʛʦ 

ʚʟʨʳʚʘ ʚ ʬʝʚʨʘʣʝ 2013 ʛ. ʅʘ ʦʩʠ x ʦʙʦʟʥʘʯʝʥʦ ʚʨʝʤʷ ʦʪ ʚʟʨʳʚʘ [ʜʥʠ], ʥʘ ʦʩʠ y ï ʜʠʘʧʘʟʦʥ ʠʟʣʫʯʝʥʠʷ K5 

ʚʦʜʳ, ʧʦʜʚʝʨʛʘʶʱʝʡʩʷ ʜʝʡʩʪʚʠʶ, ʥʘʧʨʘʚʣʝʥʥʦʤʫ ʥʘ ʠʩʪʦʯʥʠʢ ʘʢʩʝʣʝʨʘʪʦʨʘ. 

  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʮʝʥʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʘʢʩʝʣʝʨʘʪʦʨʘ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʠ ʢʦʧʠʨʦʚʘʥʠʷ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʘʢʩʝʣʝʨʘʪʦʨ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʧʨʠʤʝʨʥʦ ʚ5 ʨʘʟ ʧʨʝʚʳʰʘʶʱʝʤ ʟʝʤʥʦʝ, 

ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʥʝʟʘʚʠʩʠʤʳʤ ʢʦʧʠʨʦʚʘʥʠʝ, ʤʥʦʛʦ ʨʘʟ ʧʦʚʪʦʨʷʝʤʦʝ ʚʦ ʚʨʝʤʷ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ 

ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʤʝʱʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ɿʝʤʣʠ. ʌʦʪʦʛʨʘʬʠʷ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 9. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʫʩʪʨʦʡʩʪʚʦ 

ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʜʨʝʚʝʩʠʥʳ, ʪʘʢ ʢʘʢ ʤʝʪʘʣʣʳ ʠ ʧʣʘʩʪʤʘʩʩʳ ʚʥʦʩʷʪ 

ʩʦʙʩʪʚʝʥʥʦʝ ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʦʚ.  
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ʈʠʩ. 9. ʌʦʪʦʛʨʘʬʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ. 

 

ɼʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ 

ʘʢʩʝʣʝʨʘʪʦʨʘ 0,25 ʩ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʚʠʯʥʦʡ ʥʘʩʪʦʡʢʠ ʠʟ, ʧʨʝʜʧʦʣʦʞʠʤ, 1 ʛ ʧʝʨʚʠʯʥʦʡ 

ʩʫʙʩʪʘʥʮʠʠ, ʚʨʝʤʷ ʚ ʧʨʝʜʝʣʘʭ 0,5 - 2 ʩ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʳ ʧʦʣʫʯʠʣʠ ʜʠʘʧʘʟʦʥ 

ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʮʚʝʪʘ ʦʪ ʦʙʣʫʯʝʥʥʦʡ ʙʫʪʳʣʦʯʢʠ ʩ ʨʘʟʙʘʚʣʝʥʥʦʤ ʩʧʠʨʪʦʤ ʦʢʦʣʦ 1,2 ʤ. ɼʣʷ 

ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʷʚʣʝʥʠʝ ʧʦʚʳʰʝʥʠʷ ʠʣʠ ʧʦʥʠʞʝʥʠʷ ʂʘʪʝʛʦʨʠʠ ʥʘ 1 ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʥʦʩʠʪʝʣʷ ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʧʫʯʢʫ, ʥʝʩʫʱʝʤʫ 

ʠʥʬʦʨʤʘʮʠʶ. ʋʚʝʣʠʯʝʥʠʝ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʥʦʩʠʪʝʣʷ 

ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʚʨʝʤʝʥʝʤ ʧʨʝʙʳʚʘʥʠʷ ʚ ʧʫʯʢʝ. ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

(ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ) ʧʝʨʝʤʝʱʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʦʩʠʪʝʣʴ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ, 

ʘ ʪʘʢʞʝ ʥʦʩʠʪʝʣʴ, ʧʨʠʥʠʤʘʶʱʠʡ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʝʤ ʦʯʝʨʝʜʥʳʝ ʧʦʣʫʯʝʥʥʳʝ 

ʧʦʪʝʥʮʠʠ ʩʦʩʪʘʚʣʷʶʪ +2 ʂʘʪʝʛʦʨʠʠ. ʇʦʩʣʝ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʥʦʩʠʪʝʣʷ ʦʥʘ ʫʜʘʣʷʝʪʩʷ 

ʯʝʨʝʟ ʫʤʝʥʴʰʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʦʪ ɿʝʤʣʠ, ʜʦ ʚʝʣʠʯʠʥʳ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʠʥʬʦʨʤʘʮʠʷ ʠʩʯʝʟʘʝʪ, ʘ ʵʪʦʪ ʥʦʩʠʪʝʣʴ ʤʦʞʝʪ ʩʪʘʪʴ ʧʦʣʫʯʘʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʦʯʝʨʝʜʥʦʛʦ 

ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ.  ɺʨʘʱʝʥʠʝ ʨʫʯʢʦʡ ʚʳʟʳʚʘʝʪ ʧʦʪʝʥʮʠʨʦʚʘʥʠʝ. ʄʠʥʫʪʘ ʚʨʘʱʝʥʠʷ ï ʠ ʠʤʝʝʤ 

ʧʦʪʝʥʮʠʶ  C200. ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʩʣʝʜʠʪʴ ʟʘ ʩʯʝʪʯʠʢʦʤ. ʅʝʦʙʭʦʜʠʤʦʝ ʜʦʙʘʚʣʝʥʠʝ +1 

ʂʘʪʝʛʦʨʠʠ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ ʧʦʤʝʱʝʥʠʷ ʦʜʥʦʡ ʤʘʪʨʠʮʳ ʥʘ ʨʦʪʦʨʝ ʠ ʚʪʦʨʦʡ ʚ ʥʝʜʚʠʞʠʤʦʡ 

ʧʦʟʠʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʪʠʧʘ ʢʦʧʠʨʦʚʘʥʠʷ ʠ 

ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʘʢʪ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʩʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘ ʥʝ 

ʯʝʨʝʟ, ʥʘʧʨʠʤʝʨ, ʤʝʜʥʳʝ ʧʨʦʚʦʜʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʥʝ ʚʥʦʩʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʧʦʜʦʙʨʘʥʥʦʛʦ ʥʦʩʠʪʝʣʷ ʚʦ ʚʨʝʤʷ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʜʝʣʘʝʪ 

ʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʝʥʠʝ ʢʦʥʚʝʨʛʝʥʮʠʠ ʜʠʘʧʘʟʦʥʦʚ ʧʦʣʫʯʘʝʤʳʭ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʩ ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʤ ʥʝʣʠʥʝʡʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʜʠʘʧʘʟʦʥʦʚ ʨʷʜʦʤ ʣʝʢʘʨʩʪʚ, ʩ 

ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʧʦʪʝʥʮʠʝʡ ʠʟʚʝʩʪʥʳʭ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ, ʩ 

ʪʦʯʥʦʩʪʴʶ ʩʚʳʰʝ 30% ʚ ʜʠʘʧʘʟʦʥʝ ʧʦʪʝʥʮʠʠ C1-C200. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʦʷʚʠʣʘʩʴ ʪʝʤʘ ʫʩʪʨʘʥʝʥʠʷ ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʙ ʵʪʦʤ 

ʧʠʰʝʪ ʉʠʨʠʣ ʉʤʠʪ [10]: Ăʏʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʛʦ ʣʝʢʘʨʩʪʚʘ, ʥʫʞʥʦ 

ʚʣʦʞʠʪʴ ʝʛʦ ʚ ʩʪʘʣʴʥʫʶ ʢʦʨʦʙʢʫ ʠʟ-ʧʦʜ ʧʝʯʝʥʴʷò. ʕʪʦʪ ʬʘʢʪ ʥʝ ʧʦʥʠʤʘʶʪ ʤʥʦʛʠʝ ʛʦʤʝʦʧʘʪʳ, 

ʤʦʞʝʪ ʙʳʪʴ, ʧʦʪʦʤʫ, ʯʪʦ ʉʠʨʠʣ ʉʤʠʪ ʙʦʣʴʰʝ ʠʟʚʝʩʪʝʥ ʚ ʩʬʝʨʝ ʨʘʜʠʦʥʠʢʠ, ʥʝʞʝʣʠ 

ʛʦʤʝʦʧʘʪʠʠ. ʀʟ ʥʘʰʝʡ ʧʨʘʢʪʠʢʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʟʘʢʨʳʪʴ ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʝ ʣʝʢʘʨʩʪʚʦ 

ʥʝʥʘʜʦʣʛʦ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʪʘʤ ʥʝ ʩʦʚʩʝʤ ʥʫʣʝʚʦʝ, 

ʫʯʠʪʳʚʘʷ ʤʘʛʥʠʪʥʦ-ʧʣʘʩʪʠʢʦʚʦʝ ʫʧʣʦʪʥʝʥʠʝ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʬʘʥʪʦʤʦʚ ʩʦ ʩʪʦʣʦʚ ʠ ʩʪʝʥ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʧʝʨʝʥʦʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʬʦʨʤʠʨʫʶʱʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, 

ʢʦʤʧʝʥʩʠʨʫʶʱʝʝ ʚʨʝʤʝʥʥʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʚ ʦʙʲʸʤʝ ʦʢʦʣʦ 0,1 ʤ
3
. 

ʇʦʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʧʨʦʙʣʝʤʘ, ʢʘʢ ʚʦʜʘ ʠʣʠ ʜʨʫʛʠʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʟʘʧʦʤʠʥʘʶʪ 

ʠʥʬʦʨʤʘʮʠʶ. ʅʘʰʘ ʛʠʧʦʪʝʟʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʙʦʣʴʰʠʤʠ  (40 ʩʤ x 40 ʩʤ) 

ʤʝʜʥʳʤʠ ʧʣʠʪʘʤʠ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ, ʨʝʛʫʣʠʨʫʝʤʦʤ ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 300 ɺ. ɺʚʝʜʝʥʥʳʡ ʤʝʞʜʫ 

ʧʣʠʪʘʤʠ ʫʟʢʠʡ ʧʫʯʦʢ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʦʪ ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʥʘʧʨʷʞʝʥʠʷ ʦʪʢʣʦʥʷʣʩʷ ʚʩʝ ʙʦʣʴʰʝ, ʜʘʞʝ ʜʦ 360Ü ʠ ʚʳʰʝ. ɺ ʩʣʫʯʘʝ ʫʜʝʨʞʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 
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ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʦʪʢʣʦʥʝʥʠʷ ʧʦ ʢʨʫʛʫ, ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ  360Ü, ʢʦʛʜʘ ʵʪʦʪ ʧʫʯʦʢ ʧʦʧʘʜʘʣ ʩ 

ʚʦʟʚʨʘʪʦʤ ʥʘ ʧʨʝʧʘʨʘʪ, ʜʠʘʧʘʟʦʥ ʧʨʝʧʘʨʘʪʘ ʙʳʣ ʠʟʤʝʥʝʥ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʜʚʘ 

ʨʘʟʘ. ʂʦʛʜʘ ʤʳ ʫʚʠʜʠʤ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʚ ʚʦʜʝ ʦʯʝʥʴ ʩʠʣʴʥʦ ʧʦʣʷʨʠʟʦʚʘʥʳ, ʤʦʞʥʦ ʩʝʙʝ 

ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʯʘʩʪʠʯʢʠ ʵʬʠʨʘ/ʪʦʨʩʠʦʥʥʦʝ ʧʦʣʝ ʙʫʜʫʪ ʩʢʨʫʯʠʚʘʪʴʩʷ ʥʘ ʩʦʝʜʠʥʝʥʠʷʭ 

ʘʪʦʤʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʯʘʩʪʠʯʥʦʡ ʥʘʛʨʫʟʢʝ, ʠ ʜʦʣʛʦ ʢʨʫʞʠʪʴ ʚʦʢʨʫʛ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. 

ʂʨʝʤʥʝʟʝʤ, ʠʤʝʶʱʠʡ ʙʦʣʝʝ, ʯʝʤ ʚʦʜʘ, ʧʦʣʷʨʠʟʦʚʘʥʥʳʝ ʩʚʷʟʠ, ʪʘʢʞʝ ʩʠʣʴʥʝʝ ʩʚʷʟʳʚʘʝʪ 

ʛʦʤʝʦʧʘʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʆʥʘ ʙʳʣʘ ʫʩʪʨʘʥʝʥʘ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ, ʯʝʤ ʚʦʜʘ.  

 

ʆʪʩʫʪʩʪʚʠʝ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ 

 

ʇʨʝʜʳʜʫʱʠʡ ʥʘʰ ʵʢʩʧʝʨʠʤʝʥʪ ʦ ʧʝʨʝʜʘʯʝ ʠʣʠ ʥʝʧʝʨʝʜʘʯʝ ʵʥʝʨʛʠʠ ʯʝʨʝʟ ʪʦʨʩʠʦʥʥʦʝ 

ʧʦʣʝ ʫʢʘʟʳʚʘʣ ʙʳ ʥʘ ʚʪʦʨʫʶ ʦʧʮʠʶ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʵʣʝʢʪʨʦʥʳ, ʫʩʢʦʨʷʝʤʳʝ ʨʘʟʥʠʮʝʡ 

ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʦʩʮʠʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʣʘʤʧʝ, ʧʦʜʣʝʞʘʪ ʟʘʚʠʩʠʤʦʩʪʠ v ~ U  , ʛʜʝ v ï 

ʧʦʣʫʯʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮ, ʘ U ï ʧʨʠʤʝʥʠʤʘʷ ʢ ʵʣʝʢʪʨʦʜʘʤ ʨʘʟʥʠʮʘ ʧʦʪʝʥʮʠʘʣʦʚ, ʪʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʘʢʩʝʣʝʨʘʪʦʨʫ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʤʳ ʠʤʝʝʪ ʟʘʚʠʩʠʤʦʩʪʴ v ~ U. ɺʦʟʥʠʢʘʶʱʠʡ ʚ 

ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʵʣʝʤʝʥʪ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʦʙʨʘʟʮʘ ʥʘ ʵʥʝʨʛʠʶ E = mv
2
/2, ʛʜʝ ʧʦʣʫʯʝʥʥʘʷ ʵʥʝʨʛʠʷ 

ʫʤʝʥʴʰʘʝʪ ʵʬʬʝʢʪ ʧʨʠʙʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʯʪʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ. ʊʦʯʥʝʝ, 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʦʙʨʘʟʝʮ ʜʣʷ ʘʢʩʝʣʝʨʘʪʦʨʘ 

ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

  v/v0 = ɔūBU 

ʛʜʝ:  

v ï ʧʦʣʫʯʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮ ʵʬʠʨʘ/ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʚʳʭʦʜʝ ʫʩʢʦʨʠʪʝʣʷ, 

v0 - ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮ ʵʬʠʨʘ/ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʚʭʦʜʝ ʫʩʢʦʨʠʪʝʣʷ, 

ɔ ï ʧʦʩʪʦʷʥʥʘʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʘʢʩʝʣʝʨʘʪʦʨʘ, 

ū ï ʦʙʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʪʦʢʘ ʧʝʨʚʠʯʥʳʭ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟʚʥʝ, 

B ï ʦʩʝʚʘʷ ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʘʢʩʝʣʝʨʘʪʦʨ, 

U ï ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʘʢʩʝʣʝʨʘʪʦʨʘ. 
 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʤʝʩʪʦ ʙʦʣʝʝ ʪʨʫʜʥʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʣʷ ʚʦʜʳ ʣʠʥʝʡʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʚʦʣʥʦʚʦʡ ʜʣʠʥʦʡ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʚʳʜʝʣʷʝʤʦʛʦ ʠʟ ʘʢʩʝʣʝʨʘʪʦʨʘ, ʠ 

ʧʦʣʫʯʝʥʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʠʟʣʫʯʝʥʠʷ ʦʪ ʦʙʣʫʯʝʥʥʦʡ ʙʫʪʳʣʦʯʢʠ ʩ ʚʦʜʦʡ. ʆʙʣʫʯʝʥʥʘʷ ʚʦʜʘ 

ʙʳʣʘ ʜʣʷ ʥʘʩ ʦʪʨʘʞʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ. ɺʦʧʨʦʩ ʥʝʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʪʨʝʙʫʝʪ, 

ʦʜʥʘʢʦ, ʧʨʦʚʝʜʝʥʠʷ ʜʨʫʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʘ ʙʳ ʠʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʧʫʯʢʘ ʯʝʨʝʟ ʧʦʣʷʨʠʟʦʚʘʥʥʳʝ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪʩʷ ʩʘʤʠʤ 

ʧʫʯʢʦʤ, ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʭʘʨʘʢʪʝʨ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʂʨʘʪʢʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʳʝ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ ʝʜʠʥʩʪʚʦ ʥʝʩʢʦʣʴʢʠʭ 

ʩʬʝʨ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ: ʛʝʥʝʨʘʪʦʨʦʚ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, 

ʣʦʟʦʠʩʢʘʪʝʣʴʩʪʚʘ, ʘʩʪʨʦʣʦʛʠʠ, ʛʦʤʝʦʧʘʪʠʠ, ʯʘʢʨ ʯʝʣʦʚʝʢʘ, ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. ʅʘʰʝʡ ʮʝʣʴʶ ʟʜʝʩʴ ʙʳʣʦ ʚʥʝʜʨʝʥʠʝ ʙʦʣʴʰʝʛʦ ʧʦʨʷʜʢʘ ʚ 

ʫʢʘʟʘʥʥʳʭ ʦʪʨʘʩʣʷʭ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʦʱʨʝʥʠʝ ʢ ʨʘʩʰʠʨʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʣʷ 

ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ.   
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ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʦʨʦʚ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʨʘʟʣʠʯʥʳʝ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ (ʈʈ). ɹʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʵʬʬʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ çʅɻʂ-ɺɽɻɸè ʥʘ ʧʨʦʮʝʩʩ ʈʈ. ɺ ʨʘʙʦʪʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ.  

 
 

ʅʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʢʠʙʝʨʥʝʪʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʠʭ 

ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʣʫʯʘʡʥʳʝ ʧʨʦʮʝʩʩʳ ʯʝʨʝʟ ʦʙʥʘʨʫʞʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʠʭ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʢʘʟʳʚʘʝʤʳʝ ʥʘ ʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʨʠʨʦʜʳ ʠ ʧʦʟʚʦʣʷʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʠʭ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ. ɺ 

ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʜʘʥʥʳʭ ʮʝʣʝʡ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʡʥʳʝ ʧʨʦʮʝʩʩʳ ï 

ʛʝʥʝʨʘʪʦʨʳ ʭʘʦʪʠʯʝʩʢʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ (1/f ʰʫʤ) ʠ ʨʘʟʣʠʯʥʳʝ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʭʝʤʳ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩ ʈʈ ʥʘ ʦʩʥʦʚʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʩʯʝʪʯʠʢʦʚ: ʦʪ ɻʝʡʛʝʨʘ ʜʦ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʫʩʪʨʦʡʩʪʚ [1]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʈʈ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩʚʦʜʠʪʩʷ ʢ ʨʝʛʠʩʪʨʘʮʠʠ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʩʦʙʳʪʠʡ ï ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ 

ʥʘʙʦʨʘ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʜʘʣʴʥʝʡʰʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʣʫʯʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʘʣʠʯʠʝ ʚʦʟʜʝʡʩʪʚʠʡ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʨʠʨʦʜʳ, ʦʢʘʟʳʚʘʝʤʳʭ ʥʘ ʧʨʦʮʝʩʩ. ʎʝʣʴʶ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ʠʟʤʝʥʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

  ʅʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (ʅʀɺ) ʠʤʝʝʪ ʜʚʘ ʟʥʘʢʘ 

ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʝʮʝʧʪʦʨʳ. ʉʪʨʫʢʪʫʨʠʨʫʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʥʝʰʥʝʝ 

ʅʀɺ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʨʦʩʪʦʤ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʅʀ), ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʜʠʩʧʝʨʩʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʨʝʮʝʧʪʦʨʘ. 

ʅʘʦʙʦʨʦʪ, ʦʪʪʦʢ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʩʠʣʫ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʯʠʥ, ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʥʝʰʥʝʝ ʅʀɺ) ʧʨʠʚʦʜʠʪ 

ʢ ʨʦʩʪʫ ʜʠʩʧʝʨʩʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʳ.  

ʅʘ ʨʠʩʫʥʢʘʭ 1, 2 ʧʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ ʧʦʜʦʙʥʳʭ ʅʀɺ ʦʙʦʠʭ ʟʥʘʢʦʚ. ʈʠʩʫʥʦʢ 1 ʥʘʛʣʷʜʥʦ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʥʝʦʙʨʘʙʦʪʘʥʥʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʚʠʜʝ, 

ʢʘʢ ʨʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ. ɺʠʜʥʦ, ʯʪʦ ʤʝʞʜʫ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʥʘʯʘʣʫ ʠ ʢʦʥʮʫ ʅʀɺ, ʝʩʪʴ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʨʘʟʙʨʦʩʘ ʜʘʥʥʳʭ ʠʣʠ ʩʥʠʞʝʥʠʝ ʜʠʩʧʝʨʩʠʠ 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʈʠʩʫʥʦʢ 2 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʧʦ 

ʟʥʘʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʜʳʜʫʱʝʤʫ ʅʀɺ.  ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʙʨʦʩʘ 

ʜʘʥʥʳʭ ʧʦʜ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʠʤ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ. ʅʀɺ ʙʳʣʠ ʚʳʟʚʘʥʳ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʫʩʪʨʦʡʩʪʚʦʤ çʅɻʂ-ɺɽɻɸè. 
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ʈʠʩ. 1. ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʩʦʙʳʪʠʡ - ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ 

ʥʘʙʦʨʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ 

ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉʀ8ɹ-1. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ ʛʨʘʬʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ 

ʠʟʤʝʨʝʥʠʷ ʚʜʦʣʴ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-

ɺɽɻɸè. 

 

 
ʈʠʩ. 2. ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʩʦʙʳʪʠʡ - ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ 

ʥʘʙʦʨʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ 

ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉʀ8ɹ-1. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ ʛʨʘʬʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ 

ʠʟʤʝʨʝʥʠʷ ʚʜʦʣʴ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-

ɺɽɻɸè. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʰʝ ʧʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʥʘ ʩʪʝʧʝʥʴ ʠʭ ʩʣʫʯʘʡʥʦʩʪʠ.  
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ʈʠʩ. 3. ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʩʦʙʳʪʠʡ - ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ 

ʥʘʙʦʨʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ 

ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʩʯʝʪʯʠʢʦʚ ʉʊʉ-6, ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʘ ʙʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ ʛʨʘʬʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʦʤʝʨʫ ʠʟʤʝʨʝʥʠʷ ʚʜʦʣʴ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ 

çʅɻʂ-ɺɽɻɸè. 

 
 

ʈʠʩ. 4. ʉʢʦʨʦʩʪʴ ʩʯʸʪʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʯʠʩʣʦ ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʚ 

ʩʝʢʫʥʜʫ ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʩʯʝʪʯʠʢʦʚ ʉʊʉ-6, ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʘ ʙʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ 

ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè. 

 

ʉʣʝʜʫʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʅʀɺ ʥʘ ʜʘʥʥʳʡ ʩʣʫʯʘʡʥʳʡ 

ʧʨʦʮʝʩʩ ʦʙʥʘʨʫʞʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʜʠʩʧʝʨʩʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ. ɺ ʩʣʫʯʘʝ ʩ ʫʩʠʣʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʅʀ ʩʣʝʜʫʝʪ 

ʦʞʠʜʘʪʴ ʝʱʸ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʘ ʧʨʠ 

ʨʦʩʪʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʛʦ ʅʀɺ, ʥʘʦʙʦʨʦʪ, ʚʦʟʨʘʩʪʘʥʠʝ ʜʠʩʧʝʨʩʠʠ. ʊʘʢ, ʧʨʠ 

ʨʦʩʪʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʪʨʫʢʪʫʨʠʨʫʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʅʀɺ ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʠʥʪʝʨʚʘʣʳ 

ʚʨʝʤʝʥʠ (ʥʘʙʦʨʘ ʩʠʩʪʝʤʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ) ʜʦʣʞʥʳ 
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ʩʪʨʝʤʠʪʴʩʷ ʢ ʥʝʢʦʪʦʨʦʡ ʢʦʥʩʪʘʥʪʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʩʠʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʅʀɺ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʙʨʦʩʘ 

ʜʣʠʪʝʣʴʥʦʩʪʝʡ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʵʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʢʘʢʦʤ-ʪʦ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʢʘʢ 

ʵʬʬʝʢʪʘ ʧʦʣʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ, ʪʘʢ ʠ ʨʝʟʢʠʝ ʚʩʧʣʝʩʢʠ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ... 

ʅʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʅʀɺ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, 

ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʦʨʷʜʦʢ ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʚʳʰʝ ʦʧʠʩʘʥʥʳʝ. ʋʩʪʨʦʡʩʪʚʦ çʅɻʂ-ɺɽɻɸè ʩ ʟʘʜʘʥʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʛʣʦʱʘʣʦ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʅʀ. ɺ ʫʩʣʦʚʠʷʭ 

ʬʦʥʘ ʠʣʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʘʢ ʚʠʜʥʦ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ ʜʘʥʥʳʭ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʘʙʦʨʘ ʩʠʩʪʝʤʦʡ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 20 ʩʝʢʫʥʜ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʅʀɺ ʚʳʟʚʘʣʦ ʨʦʩʪ 

ʠʥʪʝʨʚʘʣʘ ʥʘʙʦʨʘ ʧʦʯʪʠ ʜʦ 11 ʤʠʥʫʪ!  

ɺ ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʦ ʦʢʘʟʘʥʦ ʜʚʘ ʅʀɺ, ʚʪʦʨʦʝ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʅʀɺ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʦʩʪ 

ʜʠʩʧʝʨʩʠʠ ʠʣʠ ʨʘʟʙʨʦʩ ʧʦʣʫʯʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʜʦʩʪʠʛʥʫʪ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʘʥʘʣʦʛʠʯʥʦʝ ʨʘʩʰʠʨʝʥʠʝ 

ʛʨʘʬʠʢʘ ʚ ʩʪʦʨʦʥʫ ʩʦʢʨʘʱʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʇʦʜʦʙʥʘʷ ʢʘʨʪʠʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʛʣʦʱʘʶʱʝʝ ʅʀ ʚʦʟʜʝʡʩʪʚʠʝ 

ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè ʧʨʠʚʦʜʠʣʦ ʢ ʨʦʩʪʫ ʜʠʩʧʝʨʩʠʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʪʦʣʴʢʦ 

ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʙʨʦʩʘ ʜʘʥʥʳʭ ʩʦ ʩʥʠʞʝʥʠʝʤ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ. ʆʞʠʜʘʝʤʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ. ɺ ʯʸʤ ʧʨʠʯʠʥʘ ʧʦʜʦʙʥʦʛʦ 

ʷʚʣʝʥʠʷ? ɺʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚʦʟʜʝʡʩʪʚʠʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʬʦʥʘ. ʆʪ ʧʦʜʦʙʥʦʛʦ ʨʘʟʫʤʥʦʛʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ 

ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʰʣʦʩʴ ʦʪʢʘʟʘʪʴʩʷ. ɼʦʩʪʘʪʦʯʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʨʠʩʫʥʢʝ 2. ʏʪʦʙʳ ʧʦʥʷʪʴ ʭʘʨʘʢʪʝʨ ʅʀɺ ʚ ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʨʘʩʩʤʦʪʨʠʤ 

ʨʠʩʫʥʦʢ 5, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʛʨʘʬʠʢ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʅʘ ʥʝʤ ʤʳ 

ʦʙʥʘʨʫʞʠʤ ʘʥʘʣʦʛʠʯʥʫʶ ʢʘʨʪʠʥʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʨʦʩʪ ʜʠʩʧʝʨʩʠʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʪʘʢʞʝ ʜʦʩʪʠʛʥʫʪ ʟʘ ʩʯʝʪ ʩʤʝʱʝʥʠʷ ʨʘʟʙʨʦʩʘ ʜʘʥʥʳʭ ʚ ʩʪʦʨʦʥʫ ʩʦʢʨʘʱʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ, 

ʘ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʣʦʩʴ ʥʘ ʠʩʪʦʯʥʠʢ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ 

ʛʨʘʥʠʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʥʘʨʫʞʠʚʘʝʤʘʷ ʢʘʨʪʠʥʘ ʨʦʩʪʘ ʜʠʩʧʝʨʩʠʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʧʨʦʮʝʩʩ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʧʦʛʣʦʱʘʶʱʝʛʦ ʅʀɺ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʦʤ? ʇʦʣʫʯʠʪʴ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʅʀɺ. ʈʠʩʫʥʦʢ 6 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʅʀɺ ʢʦʪʦʨʦʛʦ ʥʘ ʪʨʠ ʧʦʨʷʜʢʘ ʚʳʰʝ ʧʨʝʜʳʜʫʱʝʛʦ. ʕʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʯʫʜʦʚʠʱʥʦʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʝ ʅʀɺ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʠʩʧʝʨʩʠʠ 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ, ʧʦʤʠʤʦ ʫʞʝ 

ʟʥʘʢʦʤʦʛʦ ʥʘʤ ʧʦ ʧʨʝʜʳʜʫʱʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʵʬʬʝʢʪʘ ʩʥʠʞʝʥʠʷ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ,  ʥʘʣʠʯʠʝ ʥʘ ʛʨʘʬʠʢʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʩʧʣʝʩʢʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ, 

ʜʦʩʪʠʛʘʚʰʠʭ ʜʦ ʧʦʣʫʪʦʨʘ ʪʳʩʷʯ ʠʤʧʫʣʴʩʦʚ ʚ ʩʝʢʫʥʜʫ! 
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ʈʠʩ. 5. ʉʢʦʨʦʩʪʴ ʩʯʸʪʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʯʠʩʣʦ ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʚ 

ʩʝʢʫʥʜʫ ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉʀ8ɹ-1. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ.  ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ ʛʨʘʬʠʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ ʠʟʤʝʨʝʥʠʷ ʚʜʦʣʴ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ.  ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ 

ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè. 

 

 
ʈʠʩ. 6. ʉʢʦʨʦʩʪʴ ʩʯʸʪʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʯʠʩʣʦ ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʚ 

ʩʝʢʫʥʜʫ ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉʀ8ɹ-1. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ.   ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ 

ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè. 

 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʅʀɺ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʠʣʠ, ʢʘʢ ʝʛʦ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ 

ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʬʘʥʪʦʤʥʳʡ ʵʬʬʝʢʪ. ʅʘ ʨʠʩʫʥʢʝ 6 ʦʙʥʘʨʫʞʠʚʘʝʤ ʧʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʯʝʪʘ ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ, ʙʝʪʘ-

ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʨʘʩʧʘʜ ʥʘ ʥʝʢʦʪʦʨʦʤ ʚʨʝʤʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʦʙʥʘʨʫʞʝʥ ʥʝ ʙʳʣ!  
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ʈʠʩ. 7. ɼʠʩʧʝʨʩʠʷ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ ʚʳʙʦʨʢʝ ʧʦ 20-ʪʠ ʙʣʠʞʘʡʰʠʤ ʠʟʤʝʨʝʥʠʷʤ 

ʚʜʦʣʴ ʚʩʝʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʥʘʙʦʨʘ 

ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉʀ8ɹ-1. ɺ ʢʘʯʝʩʪʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ. 

ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè. 

 

ʈʠʩʫʥʦʢ 7 ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʬʬʝʢʪ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʅʀɺ; ʨʘʙʦʪʘ ʫʩʪʨʦʡʩʪʚʘ 

çʅɻʂ-ɺɽɻɸè ʚ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʳʰʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʅʀ ʥʝ ʚʳʚʦʜʠʣʘʩʴ ʟʘ ʧʨʝʜʝʣʳ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ʚʦʟʙʫʞʜʝʥʠʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ çʅɻʂ-ɺɽɻɸè ʚ 

ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʙʦʪʳ, ʘ ʘʢʢʫʤʫʣʠʨʦʚʘʣʘʩʴ ʚ ʥʝʡ. ʀʩʧʦʣʴʟʫʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʪɻʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʷʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ [2]. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʅʀɺ ʨʠʩʫʥʦʢ 7 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʜʠʩʧʝʨʩʠʠ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ɺ ʵʪʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè ʠʟʤʝʥʠʣʘʩʴ ʵʥʪʨʦʧʠʷ 

ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʘʙʣʠʮʘ 1 ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʚʠʜʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʜʦʙʥʦʝ 

ʫʪʚʝʨʞʜʝʥʠʝ.  
 

ʊʘʙʣʠʮʘ 1. 

ʂʦʥʪʨʦʣʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ 

ʋʯʘʩʪʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʬʦʥʘ 

ʌʦʥ ɺʣʠʷʥʠʝ 

çʅɻʂ-ɺɽɻɸè 

ʕʬʬʝʢʪ 

ʧʦʩʣʝʜʝʡʩʪʚʠʷ 

ʌʦʥ 

ʉʨʝʜʥʝʝ ʧʦ ʫʯʘʩʪʢʫ 

ʟʥʘʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ 20-ʪʠ 

ʩʦʩʝʜʥʠʭ ʠʟʤʝʨʝʥʠʡ 

 

0,29 

 

1,3 

 

0,19 

 

0,23 

 ɿʥʘʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ  

 ʧʦ ʚʩʝʤ ʠʟʤʝʨʝʥʠʷʤ  

 

 

0,3 

 

1,3 

 

0,19 

 

0,22 

 

ʉʣʝʜʫʝʪ ʧʨʠʚʝʩʪʠ ʝʱʝ ʦʜʠʥ ʫʙʝʜʠʪʝʣʴʥʳʡ ʧʨʠʤʝʨ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ ʥʘʣʠʯʠʷ ʫ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ. ʈʠʩʫʥʦʢ 8 ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʷʚʣʷʶʱʠʡʩʷ ʧʦʣʥʳʤ ʘʥʘʣʦʛʦʤ ʧʨʝʜʳʜʫʱʝʛʦ ʩ ʦʜʥʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʅʀɺ ʥʘ ʨʝʮʝʧʪʦʨ 

ʦʢʘʟʳʚʘʣʦʩʴ ʥʝ ʫʩʪʨʦʡʩʪʚʦʤ çʅɻʂ-ɺɽɻɸè, ʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʝʡ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ 

ʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ.  
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ʈʠʩ. 8. ɼʠʩʧʝʨʩʠʷ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ ʚʳʙʦʨʢʝ ʧʦ 20-ʪʠ ʙʣʠʞʘʡʰʠʤ ʠʟʤʝʨʝʥʠʷʤ 

ʚʜʦʣʴ ʚʩʝʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʥʘʙʦʨʘ 

ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ  ʩʯʝʪʯʠʢʘ ʉʀ8ɹ-1. ɺ ʢʘʯʝʩʪʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ. 

ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè.   

 

ʅʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʢʘʟʳʚʘʪʴ ʅʀɺ ʦʙʣʘʜʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʘʤ 

ʘʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ çʅɻʂ-ɺɽɻɸè, ʥʦ ʠ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʨʝʞʠʤʘʭ ʝʛʦ ʨʘʙʦʪʳ, ʚʩʷ ʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ, ʚʢʣʶʯʘʷ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ! ʆʙʲʷʩʥʠʪʴ 

ʧʦʜʦʙʥʦʝ ʚʦʟʤʦʞʥʦ, ʪʦʣʴʢʦ ʜʦʧʫʩʪʠʚ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʝʨʝʥʦʩʠʪʴ ʅʀ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʥʠʢʘʶʱʠʭ ʵʬʬʝʢʪʦʚ ʠʥʪʝʥʩʠʚʥʦʛʦ ʅʀɺ, ʧʦʨʦʞʜʘʝʤʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʛʝʥʝʨʘʪʦʨʦʤ çʅɻʂ-ɺɽɻɸè, ʥʘ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʈʈ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚ ʥʘʣʠʯʠʷ ʫ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ. ʋʯʠʪʳʚʘʷ 

ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʠʣʝʥʠʷ ʅʀɺ ʦʪ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʛʝʥʝʨʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʧʨʦʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʥʦʩʘ ʥʘ ʵʣʝʢʪʨʦʥʳ ʢʦʥʢʨʝʪʥʦʡ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʝ ʠʟʣʫʯʝʥʠʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ 

ʛʝʥʝʨʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʥʦʩʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʶʱʝʡ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʧʨʠʨʦʜʫ, ʥʘ ʵʣʝʢʪʨʦʥʳ, ʧʨʠʥʠʤʘʶʱʠʝ ʫʯʘʩʪʠʝ 

ʚ ʧʨʦʮʝʩʩʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʮʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʟʣʫʯʘʝʤʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʛʝʥʝʨʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʦʡ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʝ. 

ɺʳʰʝ ʧʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʅʀɺ ʥʘ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʙʝʪʘ-ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʨʘʩʧʘʜʘ, ʦʜʥʘʢʦ, ʥʝ ʩʣʝʜʫʝʪ ʜʫʤʘʪʴ, ʯʪʦ ʜʨʫʛʠʝ ʚʠʜʳ ʈʈ ʥʝ ʩʧʦʩʦʙʥʳ ʦʙʥʘʨʫʞʠʚʘʪʴ ʅʀɺ 

ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʵʪʦʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ.  ʉʣʝʜʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʨʝʛʠʩʪʨʘʮʠʠ ʅʀɺ 

ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè ʦʩʫʱʝʩʪʚʣʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʴʬʘ-ʨʘʩʧʘʜʘ, ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʣʫʪʦʥʠʷ-239, ʘ ʚ ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʝʪʝʢʪʦʨ ʥʘ ʙʘʟʝ ʩʯʝʪʯʠʢʘ ʉɹʊ-11. ʈʠʩʫʥʦʢ 9, ʪʘʙʣʠʮʘ 2 ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʚʠʜʝ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪ ʧʦʜʦʙʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
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ʈʠʩ. 9. ʉʢʦʨʦʩʪʴ ʩʯʸʪʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʯʠʩʣʦ ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʚ 

ʩʝʢʫʥʜʫ  ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉɹʊ-11 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʘʣʴʬʘ-ʠʟʣʫʯʝʥʠʷ ʧʣʫʪʦʥʠʷ-239.   ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ 

çʅɻʂ-ɺɽɻɸè. 

 

ʊʘʙʣʠʮʘ 2. 

ʂʦʥʪʨʦʣʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ 

ʋʯʘʩʪʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʬʦʥʘ 

ʌʦʥ ɺʣʠʷʥʠʝ 

çʅɻʂ-ɺɽɻɸè 

ʕʬʬʝʢʪ 

ʧʦʩʣʝʜʝʡʩʪʚʠʷ 

ʌʦʥ 

ɿʥʘʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ 

 ʧʦ ʚʩʝʤ ʠʟʤʝʨʝʥʠʷʤ 

 

 

0,85 

 

1,72 

 

0,66 

 

1,03 

 

ɿʘʚʝʨʰʠʤ ʪʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʘ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʚʘʞʥʝʡʰʠʤ ʚʳʚʦʜʦʤ. ʂʘʢʠʤ 

ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʬʘʢʪ ʪʦʛʦ, ʯʪʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʅʀɺ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʚʰʝʛʦʩʷ 

ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʙʣʘʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʩʘʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʨʝʮʝʧʪʦʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ ʵʥʪʨʦʧʠʠ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ? ʕʪʦʪ ʚʦʧʨʦʩ ʠʤʝʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʟʥʘʯʝʥʠʝ! ɺ ʩʘʤʦʤ ʜʝʣʝ, ʜʝʩʪʨʫʢʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʦʪʪʦʢʫ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ ʝʸ ʧʦ ʚʝʱʝʩʪʚʫ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʧʨʠ 

ʵʪʦʤ, ʢ ʩʣʦʚʫ ʩʢʘʟʘʪʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ 

ʦʙʣʘʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʅʀ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦʣʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴʩʷ 

ʫʚʝʣʠʯʝʥʠʠ ʵʥʪʨʦʧʠʠ, ʘ ʚʜʦʣʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, 

ʥʘʦʙʦʨʦʪ, ʝʸ ʩʥʠʞʝʥʠʝ. ʆʜʥʘʢʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʵʪʦʛʦ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪ. 

ʆʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʥʝʨʘʟʨʝʰʠʤʳʡ ʚʦʧʨʦʩ ʣʝʛʢʦ, ʝʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʛʝʥʝʨʘʪʦʨ ʧʦʛʣʦʱʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʠʟ ʪʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʵʢʩʧʝʨʠʤʝʥʪ, ʥʦ ʠ ʝʱʸ ʠʟ çʯʝʛʦ-ʪʦè. ʀʟ ʜʨʫʛʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ ʠʟ ʥʝʢʦʝʛʦ 

ʩʢʨʳʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ? ʀʟ ʵʬʠʨʘ? ɺʦʧʨʦʩ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʝ ʦʪʥʦʰʝʥʠʷ ʥʝ ʠʤʝʝʪé 
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ʈʠʩ. 10. ʉʧʝʢʪʨ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ ʤʠʥʝʨʘʣʘ ʢʨʘʩʥʦʛʦ ʛʨʘʥʠʪʘ, ʧʦʜʚʝʨʛʥʫʪʦʛʦ ʨʘʥʝʝ ʅʀɺ 

ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè. ʉʧʝʢʪʨ ʧʦʣʫʯʝʥ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʢʨʠʩʪʘʣʣʘ 

CsJ(TI).   

 
 

ʈʠʩ. 11. ʉʧʝʢʪʨ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʦʙʨʘʟʮʘ ʤʠʥʝʨʘʣʘ ʢʨʘʩʥʦʛʦ ʛʨʘʥʠʪʘ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʝʛʦʩʷ  ʨʘʥʝʝ ʅʀɺ 

ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè ʠ ʷʚʣʷʶʱʝʛʦʩʷ ʦʙʨʘʟʮʦʤ ʩʨʘʚʥʝʥʠʷ. ʉʧʝʢʪʨ ʧʦʣʫʯʝʥ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ 

ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʢʨʠʩʪʘʣʣʘ CsJ(TI). 

 

ʉʫʱʝʩʪʚʫʝʪ ʚʘʞʥʝʡʰʠʡ ʚʦʧʨʦʩ, ʚ ʢʘʢʦʡ ʤʝʨʝ ʤʦʞʥʦ ʩʚʷʟʳʚʘʪʴ ʣʶʙʦʡ ʚʳʰʝ 

ʦʧʠʩʘʥʥʳʡ ʵʬʬʝʢʪ ʅʀɺ ʩ ʧʨʦʮʝʩʩʦʤ ʈʈ? ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ 

ʦʢʘʟʳʚʘʣʦʩʴ ʪʦʣʴʢʦ ʥʘ ʩʘʤ ʨʝʮʝʧʪʦʨ, ʘ ʧʨʦʮʝʩʩ ʈʈ ʩʯʠʪʳʚʘʣʩʷ ʫʞʝ ʚ ʠʩʢʘʞʝʥʥʦʤ ʚʠʜʝ. ʉ 

ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʦʙʥʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ, ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʪʦʨʦʛʦ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 10 ʠ 11. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʤʝʨʝʥʠʝ ʩʧʝʢʪʨʦʚ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ ʜʚʫʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ï ʢʫʩʢʦʚ ʤʠʥʝʨʘʣʘ ʢʨʘʩʥʦʛʦ ʛʨʘʥʠʪʘ, ʦʜʠʥ ʠʟ 

ʢʦʪʦʨʳʭ ʨʘʥʝʝ ʙʳʣ ʧʦʜʚʝʨʞʝʥ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè, ʘ ʜʨʫʛʦʡ ʷʚʣʷʣʩʷ ʬʦʥʦʚʳʤ 

ʦʙʨʘʟʮʦʤ ʩʨʘʚʥʝʥʠʷ ʠ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝ ʧʦʜʚʝʨʛʘʣʩʷ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʩʧʝʢʪʨʦʚ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʡ ʜʝʪʝʢʪʦʨ 

ʩ ʢʨʠʩʪʘʣʣʦʤ CsJ(TI) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʦʪʦʵʣʝʢʪʨʦʥʥʳʤ ʫʤʥʦʞʠʪʝʣʝʤ ʌʕʋ-110 ʠ 256-
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ʢʘʥʘʣʴʥʳʤ ʘʤʧʣʠʪʫʜʥʳʤ ʘʥʘʣʠʟʘʪʦʨʦʤ. ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʦʪ 300 ʜʦ 3000 ʢɻ ɺ. ʅʘ 

ʨʠʩʫʥʢʘʭ ʚʠʜʥʦ ʥʝʩʢʦʣʴʢʦ ʤʘʢʩʠʤʫʤʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ: ʢʘʣʠʷ-40, 

ʫʨʘʥʘ-238, ʫʨʘʥʘ-235, ʘ ʪʘʢʞʝ ʪʦʨʠʷ-232.  

ʀʥʪʝʛʨʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʯʝʪʘ: 

 

ʆʙʨʘʟʝʮ 1: (10,50 +/-0,10) [ʠʤʧ./cʝʢ.] ʇʦʜʚʝʨʛʘʣʩʷ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè. 

ʆʙʨʘʟʝʮ 2: (16,76 +/-0,13) [ʠʤʧ./cʝʢ.] ʌʦʥʦʚʳʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ. 

 

 ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʠʥʪʝʛʨʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʯʝʪʘ ʦʙʨʘʟʮʘ 1 ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ ʩʢʦʨʦʩʪʝʡ ʩʯʝʪʘ ʦʙʨʘʟʮʦʚ 2, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʝʛʦ ʤʘʩʩʘ (180 ʛ) ʧʨʝʚʳʰʘʝʪ ʤʘʩʩʫ 

ʦʙʨʘʟʮʘ 2 (149 ʛ). ɼʘʥʥʳʡ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè ʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʢʦʩʚʝʥʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʬʘʢʪʘ ʚʣʠʷʥʠʷ ʠʤʝʥʥʦ ʥʘ ʩʘʤ ʧʨʦʮʝʩʩ ʈʈ, ʘ ʥʝ ʥʘ ʩʯʝʪʯʠʢʠ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʦʨʦʚ ʠʟʣʫʯʝʥʠʷ.  

ɸʥʘʣʠʟ ʩʘʤʠʭ ʩʧʝʢʪʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 10 ʠ 11, ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʝʪ 

ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚʩʝʭ ʠʟʦʪʦʧʦʚ. 

ʄʳ ʧʦʜʦʰʣʠ ʢ ʦʧʠʩʘʥʠʶ, ʧʦʞʘʣʫʡ, ʩʘʤʦʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʠʟ ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘʤʠ 

ʵʬʬʝʢʪʦʚ ʅʀɺ ʥʘ ʧʨʦʮʝʩʩ ʈʈ. ʄʳ ʥʘʟʚʘʣʠ ʵʪʦʪ ʵʬʬʝʢʪ ʧʨʝʜʚʠʜʝʥʠʷ ʵʬʬʝʢʪʦʤ ʖʥʛʘ, ʚ ʯʝʩʪʴ 

ʊʦʤʘʩʘ ʖʥʛʘ. ɽʛʦ ʟʥʘʤʝʥʠʪʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʧʘʣ ʚ ʠʩʪʦʨʠʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʦʧʳʪ ʖʥʛʘè, 

ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʝʱʸ ʚ 1803 ʛʦʜʫ. ʀʟʚʝʩʪʥʳʡ ʩʦ ʰʢʦʣʴʥʦʡ 

ʩʢʘʤʴʠ ʢʘʞʜʦʤʫ ʢʘʢ ʦʧʳʪ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩʚʝʪʘ, ʷʢʦʙʳ ʜʦʢʘʟʳʚʘʶʱʠʡ ʚʦʣʥʦʚʫʶ ʝʛʦ 

ʧʨʠʨʦʜʫ. ʋʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ ʙʳʣʠ ʧʨʦʜʝʣʘʥʳ ʫʪʦʯʥʷʶʱʠʝ ʵʪʦʪ ʦʧʳʪ ʵʢʩʧʝʨʠʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʧʦʠʩʪʠʥʝ ʫʜʠʚʠʪʝʣʴʥʫʶ ʢʘʨʪʠʥʫ. ʇʨʦʧʫʩʢʘʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ 

ʱʝʣʠ ʦʪʜʝʣʴʥʳʝ ʬʦʪʦʥʳ ʩʚʝʪʘ, ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ ʢ ʦʛʨʦʤʥʦʤʫ ʫʜʠʚʣʝʥʠʶ, ʢʘʢ ʠ ʩ ʧʫʯʢʦʤ 

ʩʚʝʪʘ, ʫʚʠʜʝʣʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʫʶ ʢʘʨʪʠʥʫ! ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʦʪʜʝʣʴʥʳʡ ʬʦʪʦʥ ʤʦʞʝʪ ʧʨʦʡʪʠ 

ʩʨʘʟʫ ʚ ʜʚʝ ʱʝʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʚʝʜʴ ʜʣʷ ʵʪʦʛʦ ʦʥ ʜʦʣʞʝʥ ʙʳʣ ʠʥʪʝʨʬʝʨʠʨʦʚʘʪʴ ʩʘʤ ʩ ʩʦʙʦʡ? 

ʕʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ ʜʦʛʘʜʘʣʠʩʴ ʥʘ ʢʘʞʜʫʶ ʠʟ ʱʝʣʝʡ ʫʩʪʘʥʦʚʠʪʴ ʩʠʩʪʝʤʫ çʩʣʝʞʝʥʠʷè ʟʘ 

ʦʪʜʝʣʴʥʳʤʠ ʬʦʪʦʥʘʤʠ (ʩ ʬʝʣʴʝʪʦʥʥʦʡ ʮʝʣʴʶ ʚʳʷʩʥʠʪʴ, ʚ ʢʘʢʫʶ ʞʝ ʠʟ ʜʚʫʭ ʱʝʣʝʡ ʧʨʦʭʦʜʷʪ 

ʦʪʜʝʣʴʥʳʝ ʬʦʪʦʥʳ), ʠ ʦʙʥʘʨʫʞʠʣʦʩʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʪʘʢʦʛʦ çʩʣʝʞʝʥʠʷè ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ 

ʢʘʨʪʠʥʘ ʠʩʯʝʟʘʣʘ! ʉʦʟʜʘʚʘʣʦʩʴ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʬʦʪʦʥʳ ʟʥʘʣʠ ʦʙ ʦʪʩʣʝʞʠʚʘʥʠʠ ʠʭ 

ʪʨʘʝʢʪʦʨʠʡ ʧʦʣʝʪʘ ʠ ʧʨʦʷʚʣʷʣʠ ʢʦʨʧʫʩʢʫʣʷʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʩʪʦʠʣʦ ʪʦʣʴʢʦ ʩʠʩʪʝʤʫ 

çʩʣʝʞʝʥʠʷè ʦʪʢʣʶʯʠʪʴ ï ʚʦʣʥʦʚʳʝ ʩʚʦʡʩʪʚʘ ʩʚʝʪʘ ʨʘʩʮʚʝʪʘʣʠ ʚʥʦʚʴ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ 

ʢʘʨʪʠʥʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʵʣʝʢʪʨʦʥʳ ʦʙʣʘʜʘʶʪ ʪʘʢʠʤʠ ʞʝ ʩʚʦʡʩʪʚʘʤʠ. 

ʄʥʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʞʘʣʴ ʧʦʪʨʘʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʦʧʠʩʘʥʠʝ ʵʪʦʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚʨʘʟʫʤʠʪʝʣʴʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʢʦʪʦʨʦʤʫ ʥʘʡʪʠ ʪʨʫʜʥʦ. ʕʪʦʪ ʦʜʠʥ ʠʟ ʩʘʤʳʭ 

ʧʦʚʪʦʨʷʝʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʠʩʪʦʨʠʠ ʥʘʫʢʠ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʬʫʥʜʘʤʝʥʪʦʚ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ, 

ʫʪʚʝʨʞʜʘʶʱʝʡ ʦ ʪʦʤ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʢʚʘʥʪʦʚʦʡ ʯʘʩʪʠʮʳ ʦʧʠʩʳʚʘʝʪʩʷ ʥʝʢʦʪʦʨʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ. ʊʘʢʘʷ ʪʨʘʢʪʦʚʢʘ - ʵʪʦ ʚʩʸ ʯʪʦ ʤʦʛʣʘ ʧʨʠʜʫʤʘʪʴ ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʚ ʧʦʠʩʢʝ 

ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʧʘʨʘʜʦʢʩ! ʆʜʥʘʢʦ ʥʘʤʠ ʨʘʥʝʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʅʀɺ ʥʘ ʩʪʝʧʝʥʴ ʩʣʫʯʘʡʥʦʩʪʠ, ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʡ ʚʦ ʚʨʝʤʝʥʥʦʤ ʨʷʜʫ ʨʝʛʠʩʪʨʘʮʠʠ 

ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʈʈé  

ɺ ʭʦʜʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʅʀɺ ʥʘ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʙʝʪʘ ʈʈ ʥʘʤʠ 

ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʫʜʠʚʠʪʝʣʴʥʘʷ ʩʠʪʫʘʮʠʷ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʘʤʠ ʥʝ ʦʪʩʣʝʞʠʚʘʣʩʷ  (ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ) ʭʦʜ ʧʨʦʮʝʩʩʘ ʅʀɺ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ, ʥʝʦʞʠʜʘʥʥʦ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʥʠʤ  ʥʝʢʦʪʦʨʦʝ 

ʟʝʨʢʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʧʦ ʟʥʘʢʫ  ʚʦʟʜʝʡʩʪʚʠʝ! ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʝʛʦ ʧʦʨʦʡ ʥʝ ʫʩʪʫʧʘʣʘ 

ʦʩʥʦʚʥʦʤʫ. ʉʠʪʫʘʮʠʷ ʥʘʧʦʤʠʥʘʣʘ ʦʧʳʪʳ ʖʥʛʘ ʩ ʦʪʩʣʝʞʠʚʘʝʤʳʤʠ ʠ ʥʝʪ ʝʜʠʥʠʯʥʳʤʠ 

ʬʦʪʦʥʘʤʠ! ʇʨʠʯʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʅʀɺ ʯʘʩʪʦʪʘ 

ʧʨʦʷʚʣʝʥʠʷ ʵʪʦʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʘʥʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʛʨʘʬʠʯʝʩʢʠ ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 6. ʊʘʙʣʠʮʘ 3 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʪʦʪ ʵʬʬʝʢʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ.  
 

ʊʘʙʣʠʮʘ 3. 
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ʕʬʬʝʢʪ 

ʧʨʝʜʚʠʜʝʥʠʷ 

ʌʦʥ 
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 ʧʦ ʚʩʝʤ ʠʟʤʝʨʝʥʠʷʤ 
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ʊʘʢ ʧʨʦʷʚʣʷʶʪʩʷ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʳʝ ʥʘʤ ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ? ʕʪʦ ʚʦʧʨʦʩ ʢ 

ʪʝʦʨʝʪʠʢʘʤ. 

ʕʬʬʝʢʪ ʧʨʝʜʚʠʜʝʥʠʷ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘʤʠ ʪʦʣʴʢʦ ʥʘ ʙʝʪʘ-ʨʘʩʧʘʜʝ, ʚʝʨʦʷʪʥʦʡ 

ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʩʚʷʟʘʥ ʩ ʚʳʙʨʦʩʦʤ ʠʟ ʷʜʝʨ 

ʙʳʩʪʨʳʭ ʵʣʝʢʪʨʦʥʦʚ, ʘ ʚʳʰʝ ʦʪʤʝʯʘʣʘʩʴ ʦʙʥʘʨʫʞʝʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʤʝʥʥʦ ʵʪʠʭ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʢ ʜʫʘʣʠʟʤʫ, ʪʦ ʝʩʪʴ ʧʨʦʷʚʣʝʥʠʶ ʩʚʦʡʩʪʚ ʚʦʣʥʳ ʠ ʯʘʩʪʠʮʳ. 

ʅʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ. ʉʘʤ ʬʘʢʪ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ ʦʪʜʝʣʴʥʦʛʦ 

ʘʪʦʤʘ, ʘ ʥʝ ʩʪʨʫʢʪʫʨʳ ʘʪʦʤʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʮʝʧʮʠʠ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪʜʝʣʴʥʳʤ ʘʪʦʤʦʤ! ɺʝʜʴ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʝ ʷʜʨʦ ʨʘʩʧʘʜʘʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʜʨʫʛʠʭ ʷʜʝʨ, ʘ ʤʦʤʝʥʪ ʨʘʩʧʘʜʘ ʢʘʞʜʦʛʦ ʷʜʨʘ ʩʦʚʝʨʰʝʥʥʦ ʩʣʫʯʘʝʥ. ʇʦʥʷʪʠʝ ʵʥʪʨʦʧʠʠ, ʚ 

ʥʳʥʝʰʥʝʤ ʥʘʫʯʥʦʤ ʧʦʥʠʤʘʥʠʠ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʪʨʫʢʪʫʨʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʘʪʦʤʥʳʭ ʩʚʷʟʷʭ, 

ʥʦ ʥʝ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʘʪʦʤʘ ʚʝʱʝʩʪʚʘ. ʇʝʨʝʥʝʩʝʥʠʝ ʧʦʥʷʪʠʷ ʵʥʪʨʦʧʠʠ ʥʘ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʡ 

ʘʪʦʤ ʚʝʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ, ʥʦ ʠ ʨʝʚʦʣʶʮʠʦʥʥʳʤ ʰʘʛʦʤ. ɼʦʧʫʩʪʠʚ ʪʘʢʦʝ 

ʫʪʚʝʨʞʜʝʥʠʝ, ʤʳ ʜʝʣʘʝʤ ʚʳʚʦʜ, ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦʛʦ ʘʪʦʤʥʦʛʦ ʷʜʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʝʤʫ ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʩʘʤʘ ʨʝʮʝʧʮʠʷ ʅʀ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʩʪʨʫʢʪʫʨʦʡ ʘʪʦʤʦʚ, 

ʘ ʩʪʨʫʢʪʫʨʦʡ ʦʪʜʝʣʴʥʦʛʦ ʘʪʦʤʘ ʚʝʱʝʩʪʚʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʚʳʚʦʜ! ʇʦʥʷʪʠʝ 

ʵʥʪʨʦʧʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʘʥʝʝ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʘʪʦʤʥʳʭ ʩʚʷʟʝʡ, ʩʝʡʯʘʩ 

ʤʦʞʝʪ ʪʨʘʢʪʦʚʘʪʴʩʷ ʠ ʢʘʢ ʧʦʥʷʪʠʝ, ʧʨʠʤʝʥʠʤʦʝ ʠ ʢ ʦʪʜʝʣʴʥʦʤʫ ʘʪʦʤʥʦʤʫ ʷʜʨʫ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʚʥʝʰʥʝʛʦ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʘʪʦʤʥʦʝ ʷʜʨʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ. 
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ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ ʉʊɸʊʀʉʊʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ ɼɸʅʅʓʍ ʈɽɻʀʉʊʈʀʈʆɺɸʅʀʗ 

ʀʅʊɽʅʉʀɺʅʆʉʊʀ ʇʈʆʎɽʉʉɸ ʈɸɼʀʆɸʂʊʀɺʅʆɻʆ ʈɸʉʇɸɼɸ, ʇʆɼɺɽʈɾɽʅʅʆɻʆ 

ɺʅɽʐʅɽʄʋ ɺʆɿɼɽʁʉʊɺʀʖ ʅɽʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆʁ ʇʈʀʈʆɼʓ 

 

ɸ.ɺ. ʂʘʨʘʚʘʡʢʠʥ 

 

ʃʘʙʦʨʘʪʦʨʠʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʢʠʙʝʨʥʝʪʠʢʠ çɺɽɻɸè 

 

karavaykin@mail.ru 
 

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʨʝʛʠʩʪʨʘʮʠʝʡ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʅʀɺ) ʥʘ ʧʨʦʮʝʩʩ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ 

(ʈʈ). ʇʦʢʘʟʘʥʘ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʘʨʘʤʝʪʨʘ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ. ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ.  

  

ʀʥʞʝʥʝʨʥʘʷ ʧʨʘʢʪʠʢʘ ʙʫʜʫʱʝʛʦ ʥʝʤʳʩʣʠʤʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʰʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʧʦʜʧʘʜʘʶʱʠʭ ʧʦʜ ʵʛʠʜʫ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʤʦʞʝʪ ʩʦʟʜʘʪʴʩʷ ʦʰʠʙʦʯʥʦʝ 

ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʧʝʨʠʨʫʝʪ ʷʚʣʝʥʠʷʤʠ ʩʣʦʞʥʳʤʠ, ʧʦʥʷʪʥʳʤʠ ʣʠʰʴ 

ʫʟʢʦʤʫ ʢʨʫʛʫ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʨʝʘʣʴʥʦʡ ʞʝ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʦʥʘ ʤʦʞʝʪ ʠʤʝʪʴ ʤʘʣʦʝ 

ʧʨʠʤʝʥʝʥʠʝ. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʝʦʨʠʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʠʤʝʥʥʦ ʦʥʘ ʤʥʦʛʠʤʠ ʦʰʠʙʦʯʥʦ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʠ ʩʦʟʜʘʝʪ ʥʝʚʝʨʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʪʨʦʛʦʡ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ. ʐʘʪʢʘ 

ʥʘʫʢʘ, ʧʳʪʘʶʱʘʷʩʷ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʩʦʙʳʪʠʷ, ʣʝʛʯʝ ʦʧʠʩʳʚʘʪʴ ʥʘʙʣʶʜʘʝʤʳʝ? ʆʜʥʘʢʦ ʩʘʤʦ 

ʧʦʥʷʪʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʯʸʨʢʠʚʘʝʪ ʣʶʙʳʝ ʥʝʫʢʣʶʞʠʝ ʧʦʧʳʪʢʠ ʜʠʩʢʨʝʜʠʪʠʨʦʚʘʪʴ ʥʘʫʯʥʫʶ 

ʤʳʩʣʴ, ʦʧʠʨʘʶʱʫʶʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʅʘʧʨʠʤʝʨ, ʩʨʘʚʥʠʚʘʷ 

ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʥʝʤʠʥʫʝʤʦ ʜʦʣʞʥʳ ʫʩʦʤʥʠʪʴʩʷ ʚ 

ʥʝʧʦʛʨʝʰʠʤʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʩʪʨʦʛʠʭ ʥʘʫʯʥʳʭ ʟʘʢʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ. ɺʳʧʦʣʥʠʤ ʣʠ ʟʘʢʦʥ ʆʤʘ? ɼʦʩʪʘʪʦʯʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʵʪʦʪ ʟʘʢʦʥ ʚʦ ʚʨʝʤʝʥʠ, 

ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʠʩʩʣʝʜʦʚʘʪʴ ʵʪʦʪ ʟʘʢʦʥ ʜʣʷ ʣʶʙʦʛʦ ʩʣʫʯʘʡʥʦ ʚʟʷʪʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ 

ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ, ʢʘʢ ʦʙʥʘʨʫʞʘʪʩʷ "ʰʫʤʳ"é ɺʦʟʚʦʜʠʪʴ ʚ ʨʘʥʛ ʘʙʩʦʣʶʪʥʦʩʪʠ ʠ 

ʩʪʦʧʨʦʮʝʥʪʥʦʡ ʚʳʧʦʣʥʷʝʤʦʩʪʠ ʚʩʝ "ʩʪʨʦʛʠʝ" ʥʘʫʯʥʳʝ ʟʘʢʦʥʳ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ 

ʘʙʩʫʨʜʥʦʡ ʟʘʜʘʯʝʡ, ʚʝʜʴ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʦʥʠ ʚʳʧʦʣʥʠʤʳ ʚ ʦʙʱʝʤ, ʫʩʨʝʜʥʝʥʥʦʤ ʚʠʜʝ! 

ʇʨʦʩʪʦ ʧʦʩʪʦʷʥʥʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʩʪʨʦʛʠʭ ʬʦʨʤʫʣʴʥʳʭ ʚʳʨʘʞʝʥʠʡ 

ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʟʘʢʦʥʦʚ ʤʠʨʦʟʜʘʥʠʷ ʚʩʝ ʧʨʠʚʳʢʣʠ ʧʨʝʥʝʙʨʝʛʘʪʴ, ʙʝʟ "ʣʠʰʥʠʭ 

ʩʣʦʞʥʦʩʪʝʡ"...  

ɺ ʩʚʝʪʝ ʵʪʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʩʦʚʝʨʰʝʥʥʦ ʦʧʨʘʚʜʘʥʥʦʡ ʷʚʣʷʝʪʩʷ ʤʳʩʣʴ, ʯʪʦ ʣʶʙʦʝ 

ʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ, ʦʯʝʥʴ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʚ 

ʦʙʳʜʝʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ, ʜʘ ʠ ʚ ʥʘʫʯʥʦʡ ʧʨʘʢʪʠʢʝ. ɺ ʩʠʣʫ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʧʦʥʷʪʥʦ, ʯʪʦ 

ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʚ ʦʧʠʩʘʥʠʠ ʷʚʣʝʥʠʡ, ʩʦʙʳʪʠʡ ʠ ʩʠʩʪʝʤ ʝʩʪʴ ʩʦʚʝʨʰʝʥʥʦ ʧʨʘʚʦʤʝʨʥʘʷ 

ʘʣʴʪʝʨʥʘʪʠʚʘ "ʪʦʯʥʳʤ" ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʶʪ 

ʦʢʨʫʞʘʶʱʫʶ ʥʘʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ. ɺʝʨʦʷʪʥʦʩʪʥʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʘʥʘʣʠʟʘ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɺʳʰʝ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʝʨʘʚʥʦʜʫʰʥʘ ʢ ʷʚʣʝʥʠʷʤ ʠ ʧʨʦʮʝʩʩʘʤ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ʀʤʝʥʥʦ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʘ ʚʝʨʥʝʝ ʩʪʝʧʝʥʴ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʷʚʣʷʝʪʩʷ ʪʝʤ ʢʨʠʪʝʨʠʝʤ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʦʮʝʥʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʵʪʦ ʚʘʞʥʦ, 

ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʠ, ʧʦʞʘʣʫʡ, ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʶ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʦʢʨʫʞʘʶʱʝʡ ʥʘʩ ʧʨʠʨʦʜʳ. ɻʣʘʚʥʳʤ ʪʝʟʠʩʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ 

ʩʪʝʧʝʥʠ ʩʣʫʯʘʡʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚʦ ʚʨʝʤʝʥʠ ʦʢʘʟʳʚʘʝʤʳʝ 

ʥʘ ʥʠʭ ʚʥʝʰʥʠʝ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ (ʅʀɺ).  
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ʉʝʡʯʘʩ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʚʘʞʥʝʡʰʝʤ ʚʦʧʨʦʩʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʫʯʘʡʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʅʀɺ. ʅʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʢʠʙʝʨʥʝʪʠʢʘ ʥʝ ʧʨʦʩʪʦ 

ʜʝʢʣʘʨʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʘʣʠʯʠʷ ʚʦʟʤʦʞʥʳʭ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʚʣʠʷʥʠʡ 

ʥʘ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʠ ʩʧʦʩʦʙʥʘ ʣʦʛʠʯʝʩʢʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʟʘʢʦʥʳ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʙʦʩʥʦʚʘʥʥʦ ʜʦʢʘʟʘʪʴ ʵʪʦ. ʅʝʦʙʭʦʜʠʤʦ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʜʣʷ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ, ʧʦʞʘʣʫʡ, ʝʜʠʥʩʪʚʝʥʥʦ "ʯʠʩʪʳʤ" 

ʤʝʪʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʪʨʘʢʪʦʚʘʪʴ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ɹʦʣʴʮʤʘʥʦʤ ʚʘʞʥʝʡʰʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʠ ʝʸ ʵʥʪʨʦʧʠʝʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʚ ʮʝʧʦʯʢʝ ʧʦʜʦʙʥʦʡ 

ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ. ʊʝʦʨʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩʚʦʠʤʠ ʙʘʟʠʩʥʳʤʠ ʟʘʢʦʥʘʤʠ ʦʜʥʦʟʥʘʯʥʦ ʟʘʢʨʝʧʠʣʘ 

ʩʚʷʟʴ ʵʥʪʨʦʧʠʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʣʶʙʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʩ ʝʸ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ. ʆʧʠʨʘʷʩʴ ʥʘ ʟʘʢʦʥʳ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʣʝʜʫʝʪ ʝʱʸ ʨʘʟ ʧʦʜʯʝʨʢʥʫʪʴ 

ʥʝʦʪʲʝʤʣʝʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʨʦʷʪʥʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʣʶʙʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʩʠʩʪʝʤʳ ʠ ʝʸ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʵʥʪʨʦʧʠʡʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ. ʈʘʩʩʤʘʪʨʠʚʘʷ 

ʵʥʪʨʦʧʠʶ ʢʘʢ ʤʝʨʫ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ, ʤʝʨʫ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʠʩʪʝʤʝ ʠʣʠ ʧʨʦʮʝʩʩʝ, ʤʳ ʥʝʤʠʥʫʝʤʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʦʛʦ 

ʚʦʧʨʦʩʘ. ɺ ʵʪʠʭ ʫʪʚʝʨʞʜʝʥʠʷʭ ʟʘʣʦʞʝʥ ʦʩʥʦʚʥʦʡ ʩʤʳʩʣ ʧʨʠʤʝʥʷʝʤʦʛʦ ʤʝʪʦʜʘ. ʂʦʥʪʨʦʣʠʨʫʷ 

ʠʟʤʝʥʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʜʘʥʥʦʤ ʚʳʙʨʘʥʥʦʤ ʥʘʤʠ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʧʦ ʟʘʢʦʥʫ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʩʧʦʩʦʙ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʫʶ ʩʠʩʪʝʤʫ, ʬʦʨʤʠʨʫʶʱʫʶ ʥʝʢʦʪʦʨʦʝ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ ʠʣʠ 

ʛʦʚʦʨʷ ʠʥʘʯʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʫʶ ʧʦ ʟʘʢʦʥʫ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʦʢʨʫʞʘʶʱʝʡ ʥʘʩ 

ʧʨʠʨʦʜʝ ʧʳʪʣʠʚʳʡ ʫʤ ʩʧʦʩʦʙʝʥ ʠʟʳʩʢʘʪʴ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ, ʮʝʣʠʢʦʤ ʠ 

ʧʦʣʥʦʩʪʴʶ ʧʦʧʘʜʘʶʱʠʭ ʧʦʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʣʫʯʘʡʥʳʭ. ʀʭ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʩʦʙʦʡ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʠ ʠʥʞʝʥʝʨʥʦ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ, ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʥʘʟʚʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʅʝ ʠʤʝʝʪ 

ʩʤʳʩʣʘ ʧʨʠʚʦʜʠʪʴ ʟʜʝʩʴ ʩʪʨʦʛʫʶ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʪʠʧʦʚ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʤʠ 

ʨʘʩʧʦʣʘʛʘʝʪ ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ, ʦʩʪʘʥʦʚʠʤʩʷ ʣʠʰʴ ʥʘ ʪʝʭ, ʢʦʪʦʨʳʤʠ ʦʧʝʨʠʨʫʝʪ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʢʠʙʝʨʥʝʪʠʢʘ ï ʥʘʫʢʘ ʦʙ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʂʣʘʩʩʠʯʝʩʢʠʤ ʜʣʷ 

ʵʪʠʭ ʮʝʣʝʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʬʣʠʢʢʝʨ 

(1/f) ʰʫʤʝ. ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ ʪʘʠʪ ʚ ʩʝʙʝ ʨʷʜ ʪʝʭʥʠʯʝʩʢʠʭ ʩʣʦʞʥʦʩʪʝʡ, ʚʘʞʥʝʡʰʝʡ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. ʅʘʠʚʥʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʪʘʢʦʡ ʠʩʭʦʜʥʳʡ ʚʭʦʜʷʱʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʤʦʞʝʪ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ! ʅʘʧʨʦʪʠʚ, ʠʩʭʦʜʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʟʘʚʝʜʦʤʦ ʥʝ ʦʧʨʝʜʝʣʸʥ ʠ ʥʝ 

ʧʨʝʜʩʢʘʟʫʝʤ, ʪʦ ʝʩʪʴ ʩʘʤ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ! ʇʦʧʳʪʢʘ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ 

ʩʣʫʯʘʡʥʳʝ ʚʦʟʤʫʱʝʥʠʷ-ʦʪʢʣʠʢʠ, ʚʳʟʚʘʥʥʳʝ ʥʝʢʦʪʦʨʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʥʘ ʬʦʥʝ ʧʦʜʦʙʥʦʛʦ 

ʩʦʚʝʨʰʝʥʥʦ ʩʣʫʯʘʡʥʦʛʦ ʚʭʦʜʷʱʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ 

ʩʣʦʞʥʝʡʰʝʡ (ʭʦʪʴ ʠ ʥʝ ʷʚʣʷʶʱʝʡʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʥʝʨʘʟʨʝʰʠʤʦʡ)...  

ɺ ʩʚʝʪʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʜʣʷ ʜʘʥʥʳʭ ʮʝʣʝʡ ʚʩʸ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ, 

ʨʝʛʠʩʪʨʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ (ʈʈ), ʪʘʢʞʝ ʷʚʣʷʶʱʠʡʩʷ ʩʣʫʯʘʡʥʳʤ, ʯʪʦ ʚ 

ʩʠʣʫ ʥʝʢʦʪʦʨʳʭ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ ʧʦʟʚʦʣʷʝʪ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ ʦʪ ʤʥʦʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʣʦʞʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʠ ʥʝʠʥʬʦʨʤʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʪʝʧʣʦʚʳʭ ʵʬʬʝʢʪʦʚ, ʪʨʝʙʫʶʱʠʭ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠʤʝʥʝʥʠʷ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʠʷ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ. ɼʘʣʝʝ ʤʳ 

ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʤʩʷ ʠʤʝʥʥʦ ʥʘ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ. ʉʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʈʈ, ʢʨʦʤʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ, ʤʦʞʥʦ ʩ ʧʦʣʥʦʡ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʩʪʘʮʠʦʥʘʨʥʳʡ. ʅʝʧʨʝʨʳʚʥʦʩʪʴ 

ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʚʳʨʘʞʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʦʟʤʦʞʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʛʦʚʦʨʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʷʟʳʢʦʤ, ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʬʫʥʢʮʠʠ ʝʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɸ ʝʛʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
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ʚʳʙʦʨʘ ʥʘʯʘʣʘ ʦʪʩʯʸʪʘ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ, ʪʦ ʝʩʪʴ ʥʝ ʪʨʝʙʫʶʱʝʛʦ ʬʠʢʩʠʨʦʚʘʥʠʷ 

ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ.  

ʊʝʧʝʨʴ ʧʝʨʝʡʜʝʤ ʦʪ ʠʟʣʦʞʝʥʠʷ ʵʥʪʨʦʧʠʡʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʞʠʜʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʷ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʢ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʮʝʧʪʦʨʥʳʭ ʩʠʩʪʝʤ, ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʠʩʩʣʝʜʫʝʤʳʡ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʥʝʢʦʪʦʨʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ. ʊʘʢʘʷ 

ʤʦʜʝʣʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʳʯʠʩʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʣʫʯʘʡʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʪʘʢʠʭ ʢʘʢ ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. ɹʫʜʝʪ ʣʠ ʜʦʩʪʘʪʦʯʥʦ 

ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ? ʆʩʦʙʦ ʦʪʤʝʪʠʤ, ʯʪʦ 

ʜʠʩʧʝʨʩʠʷ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʦʡ ʯʠʩʣʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʚ ʧʨʘʢʪʠʢʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ɽʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ 

ʜʠʩʧʝʨʩʠʠ ʷʚʣʷʝʪʩʷ ʢʚʘʜʨʘʪ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʫʜʦʙʥʦ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʤʝʥʥʦ, ʩ ʠʜʝʝʡ 

ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʧʦʜʦʙʥʦʝ ʥʝʫʜʦʙʩʪʚʦ ʠ ʙʳʣ ʚʚʝʜʝʥ ʚ ʩʪʘʪʠʩʪʠʢʫ ʧʘʨʘʤʝʪʨ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʘʢ ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʠʟ ʜʠʩʧʝʨʩʠʠ. 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ, ʘʥʘʣʦʛʠʯʥʫʶ 

ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʦʙʥʝʝ.  

ʇʦʧʳʪʘʝʤʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʈʈ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʅʀɺ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʫʶ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ, ʬʦʨʤʠʨʫʶʱʫʶ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ ʩ ʯʘʩʪʦʪʦʡ, ʘʜʝʢʚʘʪʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʦʣʫʯʘʝʤʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʤʘʷ ʨʝʮʝʧʪʦʨʥʘʷ ʩʠʩʪʝʤʘ 

ʥʘʙʠʨʘʝʪ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʜʠʦʘʢʪʠʚʥʦʡ ʯʘʩʪʠʮʳ. ʀʤʝʥʥʦ ʵʪʠ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʠʣʠ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʠ 

ʧʨʝʜʩʪʦʠʪ ʥʘʤ ʠʩʩʣʝʜʦʚʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʙʨʘʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʠʩʭʦʜʥʳʤ ʠʣʠ ʨʝʛʠʩʪʨʠʨʫʝʤʳʤ ʩʠʛʥʘʣʦʤ ʷʚʣʷʝʪʩʷ ʨʷʜ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ.  

ʇʝʨʝʜ ʥʘʤʠ ʚʩʪʘʸʪ ʚʦʧʨʦʩ, ʥʘʩʢʦʣʴʢʦ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚ 

ʵʪʦʤ ʢʘʯʝʩʪʚʝ? ɺʝʜʴ ʜʠʩʧʝʨʩʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʟʤʝʨʥʦʩʪʴ ʩʝʢʫʥʜʘ ʚ ʢʚʘʜʨʘʪʝ, 

ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʙʫʜʝʪ ʠʟʤʝʨʷʪʴʩʷ ʚ ʩʝʢʫʥʜʘʭ. ɺ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠʥʷʪʦ ʠʟʤʝʨʷʪʴ 

ʧʘʨʘʤʝʪʨʦʤ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ ï ʯʠʩʣʦ ʠʤʧʫʣʴʩʦʚ ʚ ʩʝʢʫʥʜʫ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʥʦʥʦʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʨʛʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ 

ʠʤʝʥʥʦ ʵʪʦʪ ʧʘʨʘʤʝʪʨ. ʆʜʥʘʢʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʪʦʛʦ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʚ ʯʠʩʣʠʪʝʣʝ ʙʫʜʝʪ ʯʠʩʣʦ ʠʤʧʫʣʴʩʦʚ, ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ï ʚʦʩʝʤʥʘʜʮʘʪʴ (18), ʘ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʪʝ ʩʘʤʳʝ ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʤʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʟʥʘʤʝʥʘʪʝʣʝ, ʤʳ 

ʧʦʣʫʯʘʝʤ ʢʣʘʩʩʠʯʝʩʢʫʶ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ.  
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ʈʠʩ. 1. ʘ) ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʩʦʙʳʪʠʡ ï ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ 

ʥʘʙʦʨʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ 

ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉʀ8ɹ-1. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ ʛʨʘʬʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ 

ʠʟʤʝʨʝʥʠʷ ʚʜʦʣʴ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-

ɺɽɻɸè. ʙ) ʉʢʦʨʦʩʪʴ ʩʯʸʪʘ ʠʣʠ ʯʠʩʣʦ ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʚ ʩʝʢʫʥʜʫ ʨʘʜʠʦʤʝʪʨʦʤ 

ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉʀ8ɹ-1 ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
 

ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʧʘʨʘʤʝʪʨʘ ʚʨʝʤʝʥʠ ʥʘʙʦʨʘ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ 

ʤʳ ʙʫʜʝʤ ʠʤʝʪʴ ʧʨʷʤʫʶ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ! ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ. ɺ ʢʘʢʦʤ ʢʘʯʝʩʪʚʝ 

ʨʘʟʣʠʯʥʳʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʜʘʣʴʥʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ? ʇʦʧʳʪʘʝʤʩʷ ʥʘʡʪʠ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʘʞʥʝʡʰʠʡ ʚʦʧʨʦʩ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ 

ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʨʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʪʨʫʢʪʫʨʠʨʫʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʥʝʰʥʝʝ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʨʦʩʪʦʤ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

(ʅʀ), ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʜʠʩʧʝʨʩʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʨʝʮʝʧʪʦʨʘ. ʅʘʦʙʦʨʦʪ, 
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ʦʪʪʦʢ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʩʠʣʫ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʯʠʥ, ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ (ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ) ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ 

ʜʠʩʧʝʨʩʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʳ. ɼʘʣʝʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʦʙʘ 

ʚʠʜʘ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʬʦʨʤʠʨʫʝʤʳʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ ʥʘʰʝʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʫʩʪʨʦʡʩʪʚʦʤ çʅɻʂ-ɺɽɻɸè ʠ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʨʘʟʣʠʯʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʣʴʥʝʡʰʝʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴʶ. 

ʈʠʩʫʥʦʢ 1 ʘ) ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʥʝʦʙʨʘʙʦʪʘʥʥʦʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʚʠʜʝ, ʢʘʢ ʨʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʩʦʙʳʪʠʡ ʥʘʙʦʨʘ ʨʝʮʝʧʪʦʨʦʤ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ 

ʠʣʠ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʧʨʷʤʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ. ɺʠʜʥʦ 

ʤʝʞʜʫ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʯʘʣʫ ʠ ʢʦʥʮʫ ʅʀɺ, ʜʚʘ ʚʦʟʜʝʡʩʪʚʠʷ ʩ 

ʥʝʢʦʪʦʨʳʤ ʨʦʩʪʦʤ ʨʘʟʙʨʦʩʘ ʜʘʥʥʳʭ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ 

ʩʠʛʥʘʣʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʚʥʝʰʥʠʝ ʅʀɺ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʠʝ.  

ʈʠʩʫʥʦʢ 1 ʙ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʪ ʞʝ ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ 

ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ï ʯʠʩʣʘ ʠʤʧʫʣʴʩʦʚ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʚ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ [ʩʝʢ] ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʦʙʨʘʪʥʦʡ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴʶ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʠʩʫʥʢʠ 2 ʘ) ʠ 2 ʙ) ʷʚʣʷʶʪ ʩʦʙʦʡ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ ʜʠʩʧʝʨʩʠʠ, 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʚʳʙʦʨʢʝ ʠʟ ʪʨʝʭ ʙʣʠʞʘʡʰʠʭ ʠʟʤʝʨʝʥʠʡ ʦʙʦʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʥʝʩʫʱʠʭ ʥʘ ʩʝʙʝ ʧʨʷʤʫʶ ʠ ʦʙʨʘʪʥʫʶ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. ʃʝʛʢʦ ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʨʠʩʫʥʦʢ 

2 ʙ) ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʝʝ ʠʥʬʦʨʤʘʪʠʚʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʠʩʫʥʢʘ 2 ʘ). ʀʥʞʝʥʝʨʥʳʡ ʚʟʛʣʷʜ ʥʘ ʦʙʘ 

ʨʝʟʫʣʴʪʘʪʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʫʪʚʝʨʞʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʘʨʘʤʝʪʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʧʨʷʤʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴʶ. 
 

ɺ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʚʠʜʝ ʜʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1.  

 
ʊʘʙʣʠʮʘ 1 

ɸʥʘʣʠʟʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ 

ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ  

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ 

 ʋʯʘʩʪʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʬʦʥʘ 

 ʌʦʥ 1 

ʚʦʟʜʝʡʩʪʚʠʝ 

 ʅɻʂ 

ʌʦʥ 2 

ʚʦʟʜʝʡʩʪʚʠʝ 

ʅɻʂ 

ʌʦʥ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʠʩʧʝʨʩʠʠ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ, 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʧʦ ʚʩʝʤ ʠʟʤʝʨʝʥʠʷʤ ʫʯʘʩʪʢʘ 

 

2,63 

 

23,7 

 

 

2,65 

 

36,31 

 

3,27 

 ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ 

ʩʢʦʨʦʩʪʠ ʩʯʸʪʘ ʧʦ ʚʩʝʤ 

ʠʟʤʝʨʝʥʠʷʤ ʫʯʘʩʪʢʘ  

 

0,98 

 

1,44 

 

0,90 

 

 

1,75 

 

0,87 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʯʸʪʘ 

ʥʘ ʫʯʘʩʪʢʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ [ʠʤʧ/ʩʝʢ] 

 

3,54 

 

2,79 

 

3,47 

 

2,81 

 

3,38 
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ʈʠʩ. 2. ʘ) ɼʠʩʧʝʨʩʠʷ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ,  ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ ʚʳʙʦʨʢʝ ʧʦ 3-ʤ  ʙʣʠʞʘʡʰʠʤ 

ʠʟʤʝʨʝʥʠʷʤ. ʙ) ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ, ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ ʚʳʙʦʨʢʝ ʧʦ 3-ʤ  ʙʣʠʞʘʡʰʠʤ 

ʠʟʤʝʨʝʥʠʷʤ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè. 
 

ɽʱʝ ʙʦʣʝʝ ʨʘʟʠʪʝʣʴʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʘ ʜʠʩʧʝʨʩʠʠ, 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘ ʚʳʙʦʨʢʝ ʧʦ ʜʝʩʷʪʠ ʙʣʠʞʘʡʰʠʤ ʠʟʤʝʨʝʥʠʷʤ. ʈʘʩʰʠʨʷʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʤʳ ʜʦʣʞʥʳ ʙʳʣʠ ʦʞʠʜʘʝʤʦ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʧʦʣʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʅʀɺ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʨʠʩʫʥʦʢ 3 ʘ), 

ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʤʘʪʝʨʠʘʣʝ ʧʘʨʘʤʝʪʨʘ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʩ ʠʥʞʝʥʝʨʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʩʧʦʩʦʙʝʥ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʪʴ ʚʝʩʴ ʭʦʜ ʧʨʦʮʝʩʩʘ 

ʅʀɺ. ʉ ʫʜʠʚʣʝʥʠʝʤ ʦʙʥʘʨʫʞʠʚʘʝʤ, ʯʪʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 

(ʨʠʩʫʥʦʢ 3 ʙ), ʧʦʣʫʯʝʥʥʦʤ ʥʘ ʙʘʟʝ ʧʘʨʘʤʝʪʨʘ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʚʦʚʩʝ!  
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ʈʠʩ. 3. ʘ) ɼʠʩʧʝʨʩʠʷ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ ʚʳʙʦʨʢʝ ʧʦ 10-ʪʠ   ʙʣʠʞʘʡʰʠʤ 

ʠʟʤʝʨʝʥʠʷʤ. ʙ) ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ, ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ ʚʳʙʦʨʢʝ ʧʦ 10-ʪʠ  ʙʣʠʞʘʡʰʠʤ 

ʠʟʤʝʨʝʥʠʷʤ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè. 

 

ʇʨʝʜʳʜʫʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʩʪʦʷʥʩʪʚʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʅʀɺ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʅʀɺ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʠʟʤʝʥʝʥʠʝʤ ʚʦ ʚʨʝʤʝʥʠ ʝʛʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʨʠʩʫʥʢʠ 4 ʘ) ʠ 4 ʙ).  
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ʈʠʩ. 4. ʘ) ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʩʦʙʳʪʠʡ - ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ 

ʥʘʙʦʨʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ 

ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉʀ8ɹ-1. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ ʛʨʘʬʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ 

ʠʟʤʝʨʝʥʠʷ ʚʜʦʣʴ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-

ɺɽɻɸè. ʙ) ʉʢʦʨʦʩʪʴ ʩʯʸʪʘ  ʠʣʠ ʯʠʩʣʦ ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʚ ʩʝʢʫʥʜʫ ʧʨʠ ʪʝʭ ʞʝ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
 

ɼʠʩʧʝʨʩʠʠ ï ʨʠʩʫʥʢʠ 5 ʘ) ʠ ʙ), ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʜʚʘʜʮʘʪʠ ʙʣʠʞʘʡʰʠʤ ʠʟʤʝʨʝʥʠʷʤ, 

ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʚʘʶʪ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʦʙʣʘʜʘʶʱʠʭ, ʢʘʢ ʨʘʥʝʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʯʝʨʢʠʚʘʣʦʩʴ, ʧʨʷʤʦʡ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ.  
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ʈʠʩ. 5. ʘ) ɼʠʩʧʝʨʩʠʷ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ ʚʳʙʦʨʢʝ ʧʦ 20-ʪʠ  ʙʣʠʞʘʡʰʠʤ 

ʠʟʤʝʨʝʥʠʷʤ. ʙ) ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ ʚʳʙʦʨʢʝ ʧʦ 20-ʪʠ  ʙʣʠʞʘʡʰʠʤ 

ʠʟʤʝʨʝʥʠʷʤ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè. 

 

ʈʠʩʫʥʦʢ 6 ʘ) ʩʧʦʩʦʙʝʥ ʜʝʪʘʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʥʘʣʠʯʠʝ ʪʨʝʭ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʠʭ 

ʅʀɺ ʩ ʫʩʠʣʠʚʘʶʱʝʡʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʝʤʫ ʨʠʩʫʥʦʢ 6 ʙ) ʥʘʛʣʷʜʥʦ 

ʧʦʢʘʟʳʚʘʝʪ ʚʩʶ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʘ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʅʀɺ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ.  
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ʈʠʩ. 6. ʘ) ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʩʦʙʳʪʠʡ - ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ 

ʥʘʙʦʨʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ 

ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉʀ8ɹ-1. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ ʛʨʘʬʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ 

ʠʟʤʝʨʝʥʠʷ ʚʜʦʣʴ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-

ɺɽɻɸè. ʙ) ʉʢʦʨʦʩʪʴ ʩʯʸʪʘ  ʠʣʠ ʯʠʩʣʦ ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʚ ʩʝʢʫʥʜʫ ʧʨʠ ʪʝʭ ʞʝ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
 

ʇʝʨʝʡʜʝʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʪʨʫʢʪʫʨʠʨʫʶʱʝʛʦ ʚʝʱʝʩʪʚʦ ʅʀɺ, ʢʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʙʫʜʫʪ ʦʙʣʘʜʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʙʘʟʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʥʘʤʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ? 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʮʝʧʮʠʷ ʅʀɺ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʈʈ, ʩʚʷʟʘʥʘ ʩ 

ʪʝʭʥʦʣʦʛʠʝʡ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʩʣʫʯʘʡʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʦ ʠ 

ʚʝʣʠʯʠʥʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. ʀʤʝʥʥʦ ʥʘʣʠʯʠʝ ʧʦʜʦʙʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʩʦʙʦʡ ʨʘʟʣʠʯʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʥʝʩʫʱʠʭ ʥʘ ʩʝʙʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ 
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ʟʘʚʠʩʠʤʦʩʪʠ. ʅʘʛʣʷʜʥʦ ʧʦʢʘʞʝʤ ʧʦʜʦʙʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʥʘ ʧʨʠʤʝʨʝ ʥʠʞʝʩʣʝʜʫʶʱʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʅʀɺ, ʨʠʩʫʥʢʠ 6 ʘ), 6 ʙ).  

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʩʪʨʫʢʪʫʨʠʨʫʶʱʝʛʦ ʅʀɺ ʪʘʢʞʝ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2, ʠʟ ʢʦʪʦʨʦʡ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʭʦʜʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʠʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ - ʚ ʩʪʦʨʦʥʫ ʝʛʦ ʫʚʝʣʠʯʝʥʠʷ.  

 
ʊʘʙʣʠʮʘ 2 

ɸʥʘʣʠʟʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ 

ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ  

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ 

 ʋʯʘʩʪʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʬʦʥʘ 

ʌʦʥ  ɺʦʟʜʝʡʩʪʚʠʝ ʅɻʂ ʌʦʥ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ 

ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ, 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʧʦ ʚʩʝʤ ʠʟʤʝʨʝʥʠʷʤ ʫʯʘʩʪʢʘ 

 

9,55 

 

7,2 

 

9,32 

 ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ 

ʩʢʦʨʦʩʪʠ ʩʯʸʪʘ ʧʦ ʚʩʝʤ ʠʟʤʝʨʝʥʠʷʤ 

ʫʯʘʩʪʢʘ  

 

0,36 

 

0,78 

 

0,46 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʯʸʪʘ ʥʘ ʫʯʘʩʪʢʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ [ʠʤʧ/ʩʝʢ] 

 

2,32 

 

3,09 

 

2,38 

 

ʀʤʝʥʥʦ ʵʪʦʪ ʬʘʢʪ ʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʣʴʥʝʡʰʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʨʠʩʫʥʢʠ 7 ʘ) ʠ ʙ). ʀ, ʝʩʣʠ ʤʳ ʥʘʙʣʶʜʘʝʤ ʥʘ ʨʠʩʫʥʢʝ 7 ʘ) ʥʘ ʫʯʘʩʪʢʝ ʅʀɺ 

ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘʣʠʯʠʝ ʬʘʢʪʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʝʛʦ ʚʥʝʰʥʝʛʦ ʅʀɺ, ʪʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʝʤʫ 

ʨʠʩʫʥʢʝ 7 ʙ) ʩ ʫʜʠʚʣʝʥʠʝʤ ʥʘʙʣʶʜʘʝʤ ʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 7 ʙ), ʠʩʢʘʞʘʝʪ ʭʘʨʘʢʪʝʨ ʅʀɺ. ɸʥʘʣʦʛʠʯʥʘʷ ʧʨʠʯʠʥʘ ʦʧʨʝʜʝʣʷʝʪ 

ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʠʭ ʅʀɺ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʤʝʨʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʧʘʨʘʤʝʪʨʘ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ. ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʪʘʙʣʠʮʝ 1, ʦʙʨʘʪʠʤ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʘ 

ʅʀɺ, ʠʤʝʥʥʦ ʦʥʦ ʙʣʘʛʦʜʘʨʷ ʦʙʨʘʪʥʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʯʠʩʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ ʠ ʦʧʨʝʜʝʣʠʣʦ ʠʣʣʶʟʠʶ ʦʪʩʫʪʩʪʚʠʷ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʩʪʦʣʴ 

ʦʯʝʚʠʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʤʫʶ ʨʘʥʝʝ!  

ʆʙʱʠʤ ʚʳʚʦʜʦʤ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʘʪʘʮʠʷ ʬʘʢʪʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʣʶʙʦʛʦ ʩʣʫʯʘʡʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʣʷ ʨʝʮʝʧʮʠʠ ʅʀɺ, ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ, ʚ ʩʠʣʫ ʝʛʦ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʣʠʙʦ ʥʠʚʝʣʠʨʫʝʪ ʦʢʘʟʳʚʘʝʤʦʝ ʚʥʝʰʥʝʝ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʣʠʙʦ ʠʩʢʘʞʘʝʪ ʝʛʦ. 

ʉ ʩʦʞʘʣʝʥʠʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʧʨʦʚʦʜʠʤʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʢʦʥʮʝʧʮʠʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʬʣʫʢʪʫʘʮʠʡ, ʦʧʠʨʘʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʠʯʥʦʛʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʠʤʝʥʥʦ ʧʘʨʘʤʝʪʨʘ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ. ʏʪʦ, ʚʦ-ʧʝʨʚʳʭ, 

ʩʦʟʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʷ ʜʝʩʪʨʫʢʪʫʨʠʨʫʶʱʠʭ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʠʩʢʘʞʘʝʪ ʩʘʤʫ ʩʫʪʴ ʩʪʨʫʢʪʫʨʠʨʫʶʱʠʭ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʳ ʜʣʷ ʠʟʤʝʥʝʥʠʷ 

ʥʝ ʪʦʣʴʢʦ ʩʣʫʯʘʡʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʤʝʥʷʝʤʳʭ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʚʣʠʷʶʪ ʠ ʥʘ 

ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤʠ ʜʦʚʦʜʳ ʦ ʷʢʦʙʳ 

ʥʝ ʠʤʝʶʱʝʡ ʥʘʫʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʜʠʩʧʝʨʩʠʠ, ʚ ʭʦʜʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ ʠ ʚʳʨʘʞʝʥʥʳʭ 

ʚʨʝʤʝʥʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ. ʆ ʪʦʤ, ʢʘʢ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʦʜʦʙʥʦʡ ʥʝ ʦʙʱʝʧʨʠʥʷʪʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, 

ʠ ʧʦʡʜʝʪ ʨʝʯʴ ʜʘʣʝʝ. 
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ʈʠʩ. 7. ʘ) ɼʠʩʧʝʨʩʠʷ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ  ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ ʚʳʙʦʨʢʝ ʧʦ 30-ʪʠ  ʙʣʠʞʘʡʰʠʤ 

ʠʟʤʝʨʝʥʠʷʤ. ʙ) ɼʠʩʧʝʨʩʠʷ ʧʘʨʘʤʝʪʨʘ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ ʚʳʙʦʨʢʝ ʧʦ 30-ʪʠ  ʙʣʠʞʘʡʰʠʤ 

ʠʟʤʝʨʝʥʠʷʤ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè. 
 

ʅʝʢʦʪʦʨʳʝ ʥʘʫʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʘʢʞʝ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʧʦʜʦʙʥʦʡ ʧʨʦʙʣʝʤʦʡ, 

ʩʣʦʞʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʧʦʣʫʯʘʝʤʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʚ ʭʦʜʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʢʦʪʦʨʳʭ 

ʙʘʟ ʜʘʥʥʳʭ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʠʥʦʧʪʠʯʝʩʢʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʨʦʟʳ ʚʝʪʨʦʚ ʢʦʥʢʨʝʪʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʧʦʣʫʯʘʝʤʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʤʫʱʘʣʘ ʥʘʫʯʥʫʶ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʥʠʯʫʪʴ ʥʝ ʤʝʥʴʰʝ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʫʜʘʣʦʩʴ ʧʨʝʦʜʦʣʝʪʴ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʟʘʜ ʚʚʦʜʦʤ ʚ ʩʪʘʪʠʩʪʠʢʫ ʥʦʚʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ʢ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʝ ʠʩʩʣʝʜʫʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʚʳʨʘʞʝʥ ʚ 

ʧʨʦʮʝʥʪʘʭ ʧʨʦʩʪʳʭ ʫʤʥʦʞʝʥʠʝʤ ʜʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʥʘ ʩʪʦ. ɿʘʤʝʯʘʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʩʨʘʚʥʠʚʘʪʴ 

ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʤʘʩʰʪʘʙʘ ʠ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ, ʪʘʢ 

ʢʘʢ ʦʥ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ ʨʘʟʙʨʦʩ ʜʘʥʥʳʭ ʥʝ ʚ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ, ʢʘʢ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, ʘ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 
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ʝʜʠʥʠʮʘʭ. ɺʩʝ ʚʳʰʝʨʘʩʩʤʦʪʨʝʥʥʳʝ ʅʀɺ ʦʪʥʦʩʠʣʠʩʴ ʢ ʠʥʪʝʥʩʠʚʥʳʤ ʧʨʦʮʝʩʩʘʤ; ʯʪʦʙʳ 

ʧʦʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʜʘʞʝ ʩʘʤʳʭ 

ʩʣʘʙʳʭ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʙʨʘʪʠʤʩʷ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʩʣʝʜʫʶʱʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ʅʘ ʨʠʩʫʥʢʝ 8 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʠʨʫʶʱʝʛʦ ʅʀɺ ʥʘ 

ʧʨʦʮʝʩʩ ʈʈ.  

 
ʈʠʩ. 8. ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʩʦʙʳʪʠʡ - ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ 

ʥʘʙʦʨʘ ʨʝʮʝʧʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ 

ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ ʩʯʝʪʯʠʢʘ ʉʀ8ɹ-1. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ ʛʨʘʬʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ 

ʠʟʤʝʨʝʥʠʷ ʚʜʦʣʴ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-

ɺɽɻɸè. 
 

ʊʘʙʣʠʮʘ 3 ʦʪʨʘʞʘʝʪ ʪʦʪ ʞʝ ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʚʠʜʝ: 

 
ʊʘʙʣʠʮʘ 3 

ɸʥʘʣʠʟʠʨʫʝʤʳʡ 

ʧʘʨʘʤʝʪʨ 

ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ 

 

 

ʋʯʘʩʪʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʬʦʥʘ 

ʏʠʩʣʦ ʙʣʠʞʘʡʰʠʭ ʠʟʤʝʨʝʥʠʡ, ʧʦ 

ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ 

ʧʘʨʘʤʝʪʨʘ [%] 

ʧʦ 3 ʧʦ 10 ʧʦ 70 ʧʦ 100 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 

ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ, 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ  

 

ʌʦʥ 

 

ɺʦʟʜʝʡʩʪʚʠʝ ʅɻʂ 

 

ʌʦʥ 

 

24,15 

 

17,68 

 

24,04 

 

 

 

26,8 

 

19,79 

 

25,71 

 

 

 

26,74 

 

20,20 

 

26,17 

 

 

 

26,44 

 

19,90 

 

26,29 
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ʈʠʩ. 9. ʘ) ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, ʦʧʨʝʜʝʣʸʥʥʳʡ ʥʘ ʚʳʙʦʨʢʝ ʧʦ 10 ʙʣʠʞʘʡʰʠʤ ʠʟʤʝʨʝʥʠʷʤ  ʚʜʦʣʴ ʚʩʝʛʦ 

ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʡ,  ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ  ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʥʘʙʦʨʘ ʨʝʮʝʧʪʦʨʥʦʡ 

ʩʠʩʪʝʤʦʡ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʨʘʜʠʦʤʝʪʨʦʤ ʥʘ ʦʩʥʦʚʝ 

ʩʯʝʪʯʠʢʘ ʉʀ8ɹ-1. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʤʠʥʝʨʘʣ ʢʨʘʩʥʳʡ ʛʨʘʥʠʪ.    ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥ ʫʯʘʩʪʦʢ ʅʀɺ ʫʩʪʨʦʡʩʪʚʘ çʅɻʂ-ɺɽɻɸè. ʙ) 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, ʦʧʨʝʜʝʣʸʥʥʳʡ ʥʘ ʚʳʙʦʨʢʝ ʧʦ 70-ʪʠ ʙʣʠʞʘʡʰʠʤ ʠʟʤʝʨʝʥʠʷʤ  ʚʜʦʣʴ ʚʩʝʛʦ 

ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʡ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʚ) ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, 

ʦʧʨʝʜʝʣʸʥʥʳʡ ʥʘ ʚʳʙʦʨʢʝ ʧʦ ʩʪʘ  ʙʣʠʞʘʡʰʠʤ ʠʟʤʝʨʝʥʠʷʤ  ʚʜʦʣʴ ʚʩʝʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʨʝʛʠʩʪʨʘʮʠʠ 

ʩʦʙʳʪʠʡ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
 

ɹʳʣ ʦʧʨʝʜʝʣʝʥ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʟʥʘʯʝʥʠʷʤ ʙʣʠʞʘʡʰʠʭ 

ʠʟʤʝʨʝʥʠʡ ʩ ʧʦʩʪʦʷʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ, ʨʠʩʫʥʦʢ 9 ʘ) - ʧʦ 
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10 ʙʣʠʞʘʡʰʠʤ ʠʟʤʝʨʝʥʠʷʤ, ʨʠʩʫʥʦʢ 9 ʙ) - ʧʦ 70 ʙʣʠʞʘʡʰʠʤ ʠʟʤʝʨʝʥʠʷʤ ʠ ʨʠʩʫʥʦʢ 9 ʚ) - ʧʦ 

ʩʪʘ ʙʣʠʞʘʡʰʠʤ ʠʟʤʝʨʝʥʠʷʤ. ʃʝʛʢʦ ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʩʠʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʜʘʥʥʳʭ ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚʥʝʰʥʝʝ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʅʀɺ. 

ʅʝʩʢʦʣʴʢʦ ʩʣʦʚ ʦʙ ʦʜʥʦʨʦʜʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʩʪʘʪʠʩʪʠʢʝ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, 

ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʤʝʥʝʝ 33%, ʪʦ ʪʘʢʦʡ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʨʦʜʥʳʤ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʚʳʰʝ 33%, ʧʨʦʮʝʩʩ ʩʯʠʪʘʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʳʤ. 

ɺʠʜʠʤ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʥʘʤʠ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʨʦʜʥʳʤ, ʘ ʩʪʨʫʢʪʫʨʠʨʫʶʱʝʝ ʅʀɺ 

ʩʧʦʩʦʙʥʦ ʫʩʠʣʠʚʘʪʴ ʪʘʢʫʶ ʦʜʥʦʨʦʜʥʦʩʪʴ. ʇʦʜʦʙʥʳʝ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʩʫʪ 

ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʅʀɺ ʥʘ ʨʝʮʝʧʪʦʨʥʫʶ ʩʠʩʪʝʤʫ, ʦʥʠ ʩʧʦʩʦʙʥʳ 

ʩʘʤʳʤ ʧʦʣʥʳʤ ʦʙʨʘʟʦʤ ʚʳʷʚʣʷʪʴ ʵʬʬʝʢʪʳ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠ ʩ ʠʥʞʝʥʝʨʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʥʝʦʮʝʥʠʤʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʦʡ ʤʝʪʦʜʠʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʝʪ ʚ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʚʦʜʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʘʙʦʪʳ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʞʝ 

ʩʘʤʳʭ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʅʀɺ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
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The experimental results on the registration of non-electromagnetic information impact (NII) on the process of 

radioactive decay (RD) are presented in the report. Some general regularity was identified in the statistical analysis 

of the time series for the recorded random processes of RD. The use of the counting rate value as a starting 

parameter, characterizing the intensity of the random process, proved incorrect. The new method of statistical 

processing for the received data was suggested. 
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ʇʨʠ ʵʢʩʧʦʥʠʨʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʧʨʘʚʦ- ʠ ʣʝʚʦʩʧʠʨʘʣʴʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʧʦʜ ʯʘʰʢʘʤʠ 

ʇʝʪʨʠ ʩ ʩʝʤʝʥʘʤʠ ʪʨʠʪʠʢʘʣʝ ʦʙʥʘʨʫʞʝʥʘ ʠʥʜʫʢʮʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ ʧʨʦʨʦʩʪʢʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʤ ʩʧʠʨʘʣʠ ʬʠʛʫʨ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʦʩʪʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

 

ɺ [1] ʦʧʫʙʣʠʢʦʚʘʥʘ ʧʝʨʚʘʷ ʯʘʩʪʴ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʥʘʣʠʯʠʷ ʥʝʣʦʢʘʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

(ʧʨʦʨʘʩʪʘʶʱʠʤʠ ʩʝʤʝʥʘʤʠ). ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʥʝʣʦʢʘʣʴʥʦʡ 

(ʜʘʣʴʥʝʡ) ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʝ çʮʠʬʨʦʚʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ - ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʦʙʲʝʢʪè. ɼʣʷ ʠʥʜʫʢʮʠʠ ʵʬʬʝʢʪʘ ʥʝʣʦʢʘʣʴʥʦʡ ʩʚʷʟʠ (ʕʅʉ) ʧʨʦʚʦʜʠʣʦʩʴ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʤʝʭʘʥʠʯʝʩʢʠʤ, ʪʝʤʧʝʨʘʪʫʨʥʳʤ, ʨʘʜʠʘʮʠʦʥʥʳʤ) ʥʘ ʮʠʬʨʦʚʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ (ʯʝʨʥʦʙʝʣʦʝ ʠʣʠ ʮʚʝʪʥʦʝ ʬʦʪʦ) ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʩʝʤʷʥ (ʥʘ 

ʬʦʪʦ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʚʦʟʜʝʡʩʪʚʠʝ) ʠʟʤʝʥʷʣʦʩʴ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

(ʧʦʚʳʰʘʣʘʩʴ ʠʭ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʴ), ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʯʠʩʣʦ ʧʨʘʚʳʭ 

ʧʨʦʨʦʩʪʢʦʚ, ʚʳʨʦʩʰʠʭ ʠʟ ʵʪʠʭ ʩʝʤʷʥ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ 

ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʨʠʨʦʜʝ ʵʬʬʝʢʪʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʩʪʨʝʩʩʘ ʥʘ ʬʦʪʦ ʩʝʤʷʥ ʧʨʠ ʙʣʠʞʥʝʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʢʦʥʪʘʢʪʥʦʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʬʦʪʦ ʠ ʝʛʦ ʦʙʲʝʢʪʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʩʠʩʪʝʤʳ çʮʠʬʨʦʚʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ - ʨʘʩʪʠʪʝʣʴʥʳʡ ʦʙʲʝʢʪè, ʧʦʩʢʦʣʴʢʫ 

ʠʟʤʝʥʷʣʠʩʴ ʦʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʧʘʨʘʤʝʪʨʳ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʤʷʥ ʠ 

ʧʨʦʨʦʩʪʢʦʚ.  

ɺ ʙʦʣʝʝ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ ʦʪʤʝʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʜʫʢʮʠʠ ʙʣʠʞʥʝʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʩʝʤʝʥʘʤʠ ʠ ʦʙʲʝʤʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ (ʧʠʨʘʤʠʜʘʤʠ, ʢʦʥʫʩʘʤʠ ʠ ʢʫʧʦʣʘʤʠ), 

ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʠʦʠʟʦʤʝʨʦʚ (ʣʝʚʳʭ ʠʣʠ ʧʨʘʚʳʭ 

ʧʨʦʨʦʩʪʢʦʚ) [2, 3].  

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʤʦʛʫʪ ʣʠ ʧʣʦʩʢʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ (ʬʘʢʪʠʯʝʩʢʠ ʮʠʬʨʦʚʦʝ 

ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʵʪʠʭ ʬʠʛʫʨ) ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʚʠʟʥʳ 

ʠʣʠ ʧʨʘʚʠʟʥʳ ʫ ʧʨʦʨʦʩʪʢʦʚ. ʆʞʠʜʘʣʦʩʴ, ʯʪʦ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʬʠʛʫʨʳ ʙʫʜʫʪ ʠʥʜʫʮʠʨʦʚʘʪʴ 

ʧʦʷʚʣʝʥʠʝ ʠʟ ʩʝʤʷʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ ʧʨʦʨʦʩʪʢʦʚ.  

ʄʦʥʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʩʦʟʜʘʶʱʘʷ ʜʣʷ ʢʘʞʜʦʡ ʮʠʬʨʳ ʜʚʘ ʚʠʭʨʷ, ʚʨʘʱʘʶʱʠʭʩʷ ʚ 

ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʬʦʨʤʠʨʫʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʛʨʘʤʤʫ ʩʦʟʜʘʥʠʷ ʧʝʨʚʠʯʥʦʛʦ 

ʜʫʭʦʚʥʦʛʦ (ʪʦʯʥʝʝ, ʤʘʪʝʨʠʘʣʴʥʦ-ʜʫʭʦʚʥʦʛʦ) ʵʣʝʤʝʥʪʘ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʢʘʟʘʣʠ 

ʝʱʸ ɸʨʠʩʪʦʪʝʣʴ ʠ ʯʘʩʪʠʯʥʦ ʃʝʡʙʥʠʮ [4] ʠ ʢʦʪʦʨʳʡ ʙʳʣ ʥʘʟʚʘʥ ʠʤʠ ʵʥʪʝʣʝʭʠʷʤʠ. ʆʜʥʘʢʦ ʥʠ 

ʫ ɸʨʠʩʪʦʪʝʣʷ, ʥʠ ʫ ʃʝʡʙʥʠʮʘ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʩʢʨʳʪʦ ʵʪʦ ʧʦʥʷʪʠʝ ʠ ʜʘʥʳ ʪʦʣʴʢʦ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʩʚʦʡʩʪʚʘ ʵʥʪʝʣʝʭʠʠ ʢʘʢ ʧʝʨʚʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʧʝʨʚʠʯʥʳʤʠ 

ʟʘʯʘʪʢʘʤʠ ʉʦʟʥʘʥʠʷ.  

ɺʧʝʨʚʳʝ ʥʘ ʨʦʣʴ ʵʥʪʝʣʝʭʠʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʳ ʥʘʪʫʨʘʣʴʥʦʛʦ ʨʷʜʘ 

ʦʪ 1 ʜʦ 9, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʟʝʨʢʘʣʴʥʳʝ ʧʘʨʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. ʇʦʜʨʦʙʥʦ ʮʠʬʨʦʚʦʡ 

ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʠʩʝʣ ʥʘ ʢʘʞʜʦʡ ʠʟ ʦʩʝʡ ʣʝʧʝʩʪʢʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʨʠʚʝʜʝʥ 

ʚ [5, 6]. ʇʦʩʣʝʜʥʶʶ ʧʘʨʫ ʦʙʨʘʟʫʶʪ ʦʜʠʥʘʢʦʚʳʝ ʬʠʛʫʨʳ ï ʜʝʚʷʪʠʛʨʘʥʥʠʢʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʪʨʫʜʥʦ ʚʳʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ (ʪʘʙʣʠʮʘ ˉ1). 
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ʊʘʙʣʠʮʘ 1. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʮʠʬʨʳ 9 

 

1.  1+8 ð9  

  

8+1 ð9  

2.  2+7 ð9  

  

7+2 ð9  

3.  3+6 ð9  

  

6+3 ð9  

4.  4+5 ð9  

  

5+4 ð9  

5.  9+9 ð9  

  

9+9 ð9  

 

ɺʥʘʯʘʣʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʵʬʬʝʢʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʣʴʢʦ ʜʚʘ ʪʠʧʘ ʬʠʛʫʨ - ˉ1 ʠ 

ˉ2 (ʪʘʙʣʠʮʘ 1) ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʦʚʪʦʨʥʦʩʪʝʡ ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ. ʏʝʨʥʦʙʝʣʳʝ ʮʠʬʨʦʚʳʝ 

ʬʦʪʦʛʨʘʬʠʠ ʬʠʛʫʨ ʩʪʘʚʠʣʠʩʴ ʧʦʜ ʯʘʰʢʠ ʇʝʪʨʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʨʘʱʠʚʘʣʠʩʴ ʩʝʤʝʥʘ ʪʨʠʪʠʢʘʣʝ 

(ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʦʩʪʘ ʨʦʩʪʢʘ, ʪ.ʝ. ʩʥʠʟʫ ʚʚʝʨʭ ʣʝʚʘʷ ʩʧʠʨʘʣʴ ʜʣʷ ʨʦʩʪʢʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʚʦʡ ʠ 

ʥʘʦʙʦʨʦʪ). ɺ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ï 10 ʯʘʰʝʢ ʧʦ 50 ʩʝʤʷʥ, ʦʙʱʝʝ ʯʠʩʣʦ ʩʝʤʷʥ ʚ ʚʘʨʠʘʥʪʝ ï 500 

ʰʪʫʢ.  
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʧʨʘʚʳʝ ʬʠʛʫʨʳ ʠʥʜʫʮʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʘʚʳʝ 

ʧʨʦʨʦʩʪʢʠ, ʘ ʣʝʚʳʝ ʬʠʛʫʨʳ ï ʣʝʚʳʝ ʧʨʦʨʦʩʪʢʠ (ʵʪʦ ʯʝʪʢʦ ʟʘʤʝʪʥʦ ʜʣʷ ʚʪʦʨʦʛʦ ʪʠʧʘ ʬʠʛʫʨʳ), 

ʀʥʜʫʢʮʠʷ ʧʨʘʚʳʭ ʧʨʦʨʦʩʪʢʦʚ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʳʣʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʜʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʚʣʠʷʥʠʷ ʵʪʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʥʘ ʧʨʦʮʝʥʪʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ ʧʨʦʨʦʩʪʢʦʚ ʩʝʤʷʥ ʪʨʠʪʠʢʘʣʝ (ʩʦʨʪ ʀʥʛʝʥ 93).  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʵʬʬʝʢʪ ʢʦʥʩʝʨʚʘʮʠʠ ʵʬʬʝʢʪʘè (ʕʂʕ), 

ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʦʩʦʟʥʘʥʥʦ ʠʣʠ ʥʝʦʩʦʟʥʘʥʥʦ ʦʢʘʟʳʚʘʪʴ ʤʳʩʣʝʥʥʦʝ 

ʤʦʪʠʚʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʭʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ [7], ʩʣʝʜʦʚʘʣʦ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ 

ʦʧʳʪʝ ʵʪʦʪ ʵʬʬʝʢʪ ʪʘʢʞʝ ʤʦʛ ʧʨʦʷʚʠʪʴʩʷ. ɺʝʜʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʧʦʜ ʩʝʤʝʥʘʤʠ 

ʟʘʢʣʘʜʳʚʘʣ ʦʧʝʨʘʪʦʨ, ʣʠʯʥʦ ʟʘʧʣʘʥʠʨʦʚʘʚʰʠʡ ʜʘʥʥʳʡ ʦʧʳʪ.  

ʇʦʵʪʦʤʫ ʚ ʩʣʝʜʫʶʱʠʡ ʦʧʳʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʙʦʣʝʝ ʯʠʩʪʦ: ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ 

ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʦʜ ʩʝʤʝʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʥʠʯʝʛʦ ʥʝ ʟʥʘʣ ʦ ʩʫʪʠ ʧʨʦʚʦʜʠʤʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʣʠʷʥʠʝ ʦʧʝʨʘʪʦʨʘ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʣʦʩʴ. ɹʦʣʝʝ ʪʦʛʦ, 

ʧʦʜʩʯʝʪ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ ʧʨʦʨʦʩʪʢʦʚ ʪʨʠʪʠʢʘʣʝ ʧʨʦʚʦʜʠʣʩʷ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʦʧʝʨʘʪʦʨʦʤ, 

ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʣ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʠʧʝ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʫʜʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ çʩʣʝʧʦʡè ʦʧʳʪ, ʚʳʜʝʣʠʚʰʠʡ ʚʣʠʷʥʠʝ ʥʘ ʩʝʤʝʥʘ ʪʦʣʴʢʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ 

(ʪʘʙʣʠʮʘ ˉ3). ʏʠʩʣʦ ʩʝʤʷʥ ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʥʘ ʵʪʦʪ ʨʘʟ ʫʞʝ ʙʳʣʦ ʫʤʝʥʴʰʝʥʦ ʜʦ 250 ʰʪʫʢ 

(5 ʯʘʰʝʢ ʧʦ 50 ʩʝʤʷʥ), ʥʦ ʚ ʦʧʳʪ ʙʳʣʠ ʚʦʚʣʝʯʝʥʳ ʚʩʝ ʪʠʧʳ ʬʠʛʫʨ. 

ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ ˉ3, ʚʩʝ ʬʠʛʫʨʳ ʩ ʧʨʘʚʳʤʠ ʠ ʣʝʚʳʤʠ ʩʧʠʨʘʣʷʤʠ (ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʨʦʩʪʘ ʨʦʩʪʢʘ ʧʨʦʨʦʩʪʢʘ) ʚʥʦʚʴ ʠʥʜʫʮʠʨʦʚʘʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʘʚʳʝ ʠ 

ʣʝʚʳʝ ʧʨʦʨʦʩʪʢʠ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʯʠʩʣʦʤ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ ʧʨʦʨʦʩʪʢʦʚ ʦʢʘʟʘʣʦʩʴ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʬʠʛʫʨ ʩ ʥʦʤʝʨʘʤʠ 1, 2 ʠ 3. ʉʨʝʜʥʝʝ ʠʟ ʯʝʪʳʨʝʭ ʬʠʛʫʨ (ˉ1-4) ʧʦʢʘʟʘʣʦ 

ʚʳʩʦʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʣʝʚʳʤʠ ʠ ʧʨʘʚʳʤʠ ʬʠʛʫʨʘʤʠ ʧʦ 

ʣʝʚʳʤ ʠ ʧʨʘʚʳʤ ʧʨʦʨʦʩʪʢʘʤ. ʌʠʛʫʨʘ ˉ5 (ʥʘ ʪʘʙʣʠʮʝ ˉ1 ï ʵʪʦ ʥʝʦʪʣʠʯʠʤʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʜʝʚʷʪʠʛʨʘʥʥʠʢʠ), ʢʘʢ ʠ ʦʞʠʜʘʣʦʩʴ, ʥʝ ʧʦʢʘʟʘʣʘ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʨʘʚʳʤ ʠ ʣʝʚʳʤ ʚʘʨʠʘʥʪʘʤʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʘʚʳʝ ʬʦʨʤʳ ʧʨʦʨʦʩʪʢʦʚ ʠ ʚʟʨʦʩʣʳʭ ʨʘʩʪʝʥʠʡ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʠ 

ʣʝʚʳʝ ʬʦʨʤʳ ʧʨʦʨʦʩʪʢʦʚ ʠ ʚʟʨʦʩʣʳʭ ʨʘʩʪʝʥʠʡ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʚʳʰʝʥʥʦʡ ʨʦʩʪʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʟʝʨʥʦʚʦʡ ʠ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ [8, 9].  

 
ʊʘʙʣʠʮʘ ˉ2. ʀʥʜʫʢʮʠʷ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ ʧʨʦʨʦʩʪʢʦʚ ʪʨʠʪʠʢʘʣʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ 

ˉ ʧ/ʧ ɺʘʨʠʘʥʪ ʩʧʠʨʘʣʠ ʚ ʬʠʛʫʨʝ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʨʦʩʪʘ ʨʦʩʪʢʘ 

ʧʨʦʨʦʩʪʢʘ 

ɺʠʜ ʬʠʛʫʨʳ, 

ʨʘʩʧʦʣʦʞʝʥʝʥʦʡ ʧʦʜ 

ʯʘʰʢʦʡ ʇʝʪʨʠ ʩ ʩʝʤʝʥʘʤʠ 

ʏʠʩʣʦ ʧʨʘʚʳʭ 

ʧʨʦʨʦʩʪʢʦʚ, % 

1 ʂʦʥʪʨʦʣʴ  51,9 Ñ 2,14 

 

2 

 

ʇʨʘʚʘʷ ʩʧʠʨʘʣʴ  

(ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ) 

 

 

59,6 Ñ 2,48* 

 

3 

 

ʃʝʚʘʷ ʩʧʠʨʘʣʴ  

(ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ) 

 

 

53,0 Ñ 2,39 
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4 

 

ʇʨʘʚʘʷ ʩʧʠʨʘʣʴ  

(ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ) 

 

  

62,5 Ñ 2,44* 

 

 

5 

 

ʃʝʚʘʷ ʩʧʠʨʘʣʴ  

(ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ) 

 

  

46,6 Ñ 3,75 

 

ʇʨʠʤʝʯʘʥʠʝ: * - ʨʘʟʣʠʯʠʷ ʩʫʱʝʩʪʚʝʥʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʧʨʠ ʈÒ0,95. 

 

ɺʳʚʦʜʳ 

 

1. ɺʧʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʮʠʬʨʦʚʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʩ ʣʝʚʦ- 

ʠ ʧʨʘʚʦ ʚʨʘʱʘʪʝʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ (ʩʝʤʷʥ ʪʨʠʪʠʢʘʣʝ), ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʥʜʫʢʮʠʠ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ 

ʧʨʦʨʦʩʪʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʤ ʧʨʦʛʨʘʤʤ ʵʪʠʭ ʮʠʬʨʦʚʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. 

2. ʉʦʟʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʟʘ ʩʯʝʪ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʠʥʜʫʢʮʠʠ ʙʠʦʠʟʦʤʝʨʦʚ ʨʘʩʪʝʥʠʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʨʦʩʪʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ.  

 
ʊʘʙʣʠʮʘ ˉ3. ʎʠʬʨʦʚʳʝ ʬʠʛʫʨʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʘʞʜʦʡ ʬʠʛʫʨʝ ʯʠʩʣʦ ʧʨʘʚʳʭ ʧʨʦʨʦʩʪʢʦʚ 

ʪʨʠʪʠʢʘʣʝ, %  

ˉ ʬʠʛʫʨʳ 

(ʩʦʛʣʘʩʥʦ 

ʪʘʙʣʠʮʳ ˉ1) 

ɺʘʨʠʘʥʪ ʩʧʠʨʘʣʠ 

ʚ ʬʠʛʫʨʝ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ 

ʨʦʩʪʘ ʨʦʩʪʢʘ 

ʧʨʦʨʦʩʪʢʘ 

ʏʠʩʣʦ ʧʨʘʚʳʭ 

ʧʨʦʨʦʩʪʢʦʚ, % 

ʂʦʥʪʨʦʣʴ  51,6 Ñ 2,34 

1 ʇʨʘʚʘʷ 61,3 Ñ 3,84 

ʃʝʚʘʷ 42,6 Ñ 3,83 

2 ʇʨʘʚʘʷ 55,2 Ñ 3,38 

ʃʝʚʘʷ 42,6 Ñ 3,83 

3 ʇʨʘʚʘʷ 57,1 Ñ 1,42 

ʃʝʚʘʷ 41,8 Ñ 1,88 

4 ʇʨʘʚʘʷ 56,1 Ñ 3,60 

ʃʝʚʘʷ 48,3 Ñ 3,48 

5 ʇʨʘʚʘʷ 45,8 Ñ 3,92 

ʃʝʚʘʷ 42,6 Ñ 2,84 

ʉʨʝʜʥʝʝ ʠʟ 1-4 ʇʨʘʚʘʷ 57,3 Ñ 1,58 

ʉʨʝʜʥʝʝ ʠʟ 1-4 ʃʝʚʘʷ 42,0 Ñ 1,86 
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By exposing seeds of triticale by clockwise and counter-clockwise geometrical spirals, an increase of ñright sproutsò 

(sprouts with the leaves centered around the stem clockwise) and ñleft sproutsò (those with the leaves centered around 

the stem counterclockwise) was observed. This method can be utilized forimprovement of crops growing in laboratory 

and field conditions. 
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