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ʋʚʘʞʘʝʤʳʝ ʯʠʪʘʪʝʣʠ! 

 

ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʦʪʨʫʜʥʠʢʦʚ, ʘʩʧʠʨʘʥʪʦʚ 

ʠ ʩʪʫʜʝʥʪʦʚ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʋʆ ʄɻʇʋ ʠʤʝʥʠ 

ʀ. ʇ. ʐʘʤʷʢʠʥʘ çʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ: ʧʨʦʙʣʝʤʳ  

ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʩʣʝʜʦʚʘʥʠʡè ʚʳʭʦʜʠʪ ʚ ʧʨʝʜʜʚʝʨʠʠ 70-ʣʝʪʠʷ ʬʘʢʫʣʴʪʝʪʘ.  

ʀʟ ʠʩʪʦʨʠʠ ʬʘʢʫʣʴʪʝʪʘ 
23 ʬʝʚʨʘʣʷ 1944 ʛʦʜʘ ʉʦʚʝʪ ʅʘʨʦʜʥʳʭ ʢʦʤʠʩʩʘʨʦʚ ɹʉʉʈ ʧʨʠʥʷʣ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝ ˉ 57 ʦ ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʦʛʘʯʸʚʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʚ ʛʦʨʦʜʝ ʄʦʟʳʨʝ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʠʤʝʥʦʚʘʪʴʩʷ ʄʦʟʳʨʩʢʠʤ 

ʫʯʠʪʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ. 

15 ʤʘʨʪʘ 1944 ʛʦʜʘ ʚ ʩʦʩʪʘʚʝ ʠʥʩʪʠʪʫʪʘ ʩʪʘʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʪʨʠ ʦʪʜʝʣʝʥʠʷ: ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ, ʠʩʪʦʨʠʢʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ  

ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ.  

ɺ 1952 ʛʦʜʫ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʫʯʠʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʙʳʣʦ ʨʝʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ.  

ɺ 1964 ʛʦʜʫ ʚ ʩʚʷʟʠ ʩ ʦʪʢʨʳʪʠʝʤ ʘʥʘʣʦʛʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʚ ɻʦʤʝʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʚ ʄʦʟʳʨʩʢʦʤ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʙʳʣʘ ʧʨʠʦʩʪʘʥʦʚʣʝʥʘ ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʥʘ 

ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ, ʘ ʩ 1977 ʛʦʜʘ ʙʳʣʘ ʚʦʟʦʙʥʦʚʣʝʥʘ.  

ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʬʘʢʫʣʴʪʝʪʘ ʚʥʝʩʣʠ ʝʛʦ 

ʨʫʢʦʚʦʜʠʪʝʣʠ. ʉ 1944 ʧʦ 2007 ʛʦʜʳ ʨʫʢʦʚʦʜʩʪʚʦ ʬʘʢʫʣʴʪʝʪʦʤ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʝʢʘʥʳ: ʇʠʩʘʨʯʠʢ ʀʚʘʥ ɺʘʩʠʣʴʝʚʠʯ (ʦʢʪʷʙʨʴ 1944 ʛ. ï ʤʘʡ 

1947 ʛ.), ʂʦʨʦʪʢʝʚʠʯ ʄʠʭʘʠʣ ʌʝʜʦʨʦʚʠʯ (ʥʦʷʙʨʴ 1954 ʛ. ï ʥʦʷʙʨʴ 1958 ʛ.), 

ʂʦʩʘʨʴ ɸʨʩʝʥʠʡ ʃʘʚʨʝʥʪʴʝʚʠʯ (ʥʦʷʙʨʴ 1958 ʛ. ï ʬʝʚʨʘʣʴ 1961 ʛ.), 

ɹʘʰʤʘʢʦʚ ɺʠʢʪʦʨ ʀʚʘʥʦʚʠʯ (ʩʝʥʪʷʙʨʴ 1977 ʛ. ï ʥʦʷʙʨʴ 1982 ʛ.), ʉʫʜʠʙʦʨ 

ɻʨʠʛʦʨʠʡ ʇʨʦʭʦʨʦʚʠʯ (ʥʦʷʙʨʴ 1982 ʛ. ï ʠʶʣʴ 2000 ʛ.). ʂʨʘʣʝʚʠʯ ʀʨʠʥʘ 

ʅʠʢʦʣʘʝʚʥʘ (ʠʶʣʴ 2000 ʛ. ï ʩʝʥʪʷʙʨʴ 2007 ʛ.). 

ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʙʳʣ ʠ ʦʩʪʘʸʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ 

ʚ ʚʫʟʝ. ʊʨʘʜʠʮʠʠ, ʟʘʣʦʞʝʥʥʳʝ ʚʝʜʫʱʠʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ  

ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʫʩʧʝʰʥʦ ʩʦʭʨʘʥʷʶʪ ʠ ʧʨʠʫʤʥʦʞʘʶʪ ʤʦʣʦʜʳʝ 

ʪʘʣʘʥʪʣʠʚʳʝ ʧʝʜʘʛʦʛʠ. 

ʉʝʛʦʜʥʷ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʩʦʟʜʘʥʳ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʂʘʢ 

ʨʝʟʫʣʴʪʘʪ ʵʪʦʛʦ ï ʫʩʧʝʰʥʦʝ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʣʠʤʧʠʘʜʘʭ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʬʠʟʠʢʝ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʩʪʫʜʝʥʪʳ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʫʩʧʝʰʥʦ 

ʫʯʘʩʪʚʫʶʪ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʦʣʠʤʧʠʘʜʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʧʦ 

ʵʣʝʤʝʥʪʘʨʥʦʡ ʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʚʫʟʦʚ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʋʨʘʣʴʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ (ʈʦʩʩʠʷ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ). ɺ 2010 ʛ. ʠ  2011 ʛ. 

ʩʪʫʜʝʥʪʳ ʬʘʢʫʣʴʪʝʪʘ  ʟʘʥʷʣʠ ʧʝʨʚʳʝ ʤʝʩʪʘ ʚ ʣʠʯʥʦʤ ʠ ʢʦʤʘʥʜʥʦʤ ʟʘʯʝʪʘʭ ʧʦ 
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ʚʳʩʰʝʡ ʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʝ, ʚ 2012 ʛʦʜʫ ï ʩʪʘʣʠ ʧʦʙʝʜʠʪʝʣʷʤʠ ʚ 

ʣʠʯʥʦʤ ʧʝʨʚʝʥʩʪʚʝ ʧʦ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ, ʚ 2013 ʛʦʜʫ ʟʘʚʦʝʚʘʣʠ ʪʨʝʪʴʝ 

ʤʝʩʪʦ ʚ ʣʠʯʥʦʤ ʧʝʨʚʝʥʩʪʚʝ ʧʦ ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʝ.  

ɺ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʢʦʥʢʫʨʩʝ ʥʘʫʯʥʳʭ ʩʪʫʜʝʥʯʝʩʢʠʭ ʨʘʙʦʪ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 16 ʨʘʙʦʪ ʩʪʫʜʝʥʪʦʚ ʬʘʢʫʣʴʪʝʪʘ,  ʜʚʝ 

ʨʘʙʦʪʳ ʠʟ ʢʦʪʦʨʳʭ ʩʪʘʣʠ ʣʘʫʨʝʘʪʘʤʠ ʢʦʥʢʫʨʩʘ,  3 ʫʜʦʩʪʦʝʥʳ ʧʝʨʚʦʡ 

ʢʘʪʝʛʦʨʠʠ, 6 ʨʘʙʦʪ ï ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ, ʧʷʪʴ ʨʘʙʦʪ ï ʪʨʝʪʴʝʡ ʢʘʪʝʛʦʨʠʠ. 

ʅʘ ʬʘʢʫʣʴʪʝʪʝ ʜʦʩʪʠʛʥʫʪʳ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʥʘʫʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʯʝʥʳʤʠ ʚʳʧʦʣʥʷʣʠʩʴ ʟʘʜʘʥʠʷ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʘʣʠʟʦʚʳʚʘʣʠʩʴ ʛʨʘʥʪʳ ɹʝʣʦʨʫʩʩʢʦʛʦ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʧʦʣʫʯʝʥʳ ʧʘʪʝʥʪʳ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ, 

ʠʟʜʘʥʳ ʤʦʥʦʛʨʘʬʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʣʣʝʢʪʠʚʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʬʘʢʫʣʴʪʝʪʘ ʧʦʣʫʯʠʣʠ ʧʨʠʟʥʘʥʠʝ ʚ ʨʝʩʧʫʙʣʠʢʝ ʠ ʟʘ 

ʨʫʙʝʞʦʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʢʫʨʩʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʝʡ ʥʘʫʢ ɹʝʣʘʨʫʩʠ, ʧʨʦʬʝʩʩʦʨʫ ʐʝʧʝʣʝʚʠʯʫ ɺ.ɺ.  

ʚ ʩʦʩʪʘʚʝ ʢʦʣʣʝʢʪʠʚʘ ʫʯʝʥʳʭ ʠʟ ɹʝʣʘʨʫʩʠ, ɻʝʨʤʘʥʠʠ, ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʳ 

ʧʨʠʩʫʞʜʝʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʧʨʝʤʠʷ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʌ.ʀ. ʌʜyʦʨʦʚʘ 2011 

ʛʦʜʘ ʟʘ ʮʠʢʣ ʨʘʙʦʪ çɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʚʝʪʦʚʳʭ ʧʦʣʝʡ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʦʧʪʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠè. 

ʅʘ ʬʘʢʫʣʴʪʝʪʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ 

ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. ɺ 2009ï2013 ʛʛ. ʟʘʱʠʪʠʣʠ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ 

ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 5 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʬʘʢʫʣʴʪʝʪʘ:  ɻʫʮʢʦ ʅ.ɺ. (ʥ/ʨ ï ʧʨʦʬ. ʉʢʠʙʘ ɸ.ʅ.), 

ʅʠʢʦʣʘʝʥʢʦ ʊ.ɺ. (ʥ/ʨ ï ʧʨʦʬ. ʂʫʣʘʢ ɻ.ɺ.), ʆʚʩʠʶʢ ɽ.ʄ. (ʥ/ʨ ï ʧʨʦʬ. 

ʂʫʨʦʯʢʠʥ ʖ.ɸ.), ɿʘʛʦʨʩʢʠʡ ɸ.ɽ.(ʥ/ʨ ï ʧʨʦʬ. ʐʝʧʝʣʝʚʠʯ ɺ.ɺ.), ɻʦʣʫʙ ɸ.ɸ. 

(ʥ/ʨ ï ʧʨʦʬ. ʐʝʧʝʣʝʚʠʯ ɺ.ɺ.). 

ʌʘʢʫʣʴʪʝʪ ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʦʪʜʝʣʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ɻʦʤʝʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʆʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ  ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʩʪʦʷʥʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʩʝʤʠʥʘʨʦʚ  

ʠ ʢʦʥʬʝʨʝʥʮʠʡ. ʅʘ ʬʘʢʫʣʴʪʝʪʝ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪʩʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ    

ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʷ çʀʥʥʦʚʘʮʠʦʥʥʳʝ  ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤè.   

ʌʘʢʫʣʴʪʝʪ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚʦ ʚʥʝʜʨʝʥʠʠ   

ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʪʢʨʳʪʠʠ ʥʦʚʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʨʘʩʰʠʨʝʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  

ʂʦʣʣʝʢʪʠʚ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʥʘʮʝʣʝʥ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʚʘʞʥʝʡʰʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ï ʚʳʧʦʣʥʝʥʠʝ 

ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ, ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɹʝʣʘʨʫʩʴ. 
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ɽ. ʉ. ɸʩʪʨʝʡʢʦ, ʅ. ʉ. ɸʩʪʨʝʡʢʦ, ʉ. ʗ. ɸʩʪʨʝʡʢʦ  

 

ɼʀɼɸʂʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʆɹʋʏɽʅʀʗ ʋʏɸʑʀʍʉʗ  

ʀɿʆɹʈɽʊɸʊɽʃʔʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

 
ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʛʣʫʙʣʝʥʠʶ ʠʥʪʝʛʨʘʮʠʠ ʤʝʞʜʫ ʥʘʫʢʦʡ, ʪʝʭʥʠʢʦʡ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʩʠʩʪʝʤʦʡ 
ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʭʘʨʘʢʪʝʨʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʪʨʫʜʘ 
ʫʯʠʪʝʣʷ. ʆʥ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʠʥʪʝʛʨʘʮʠʶ, ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 
ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʰʠʨʦʢʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʢʨʫʛʦʟʦʨ, ʥʘ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 
ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʠʧʠʯʥʳʤʠ ʜʣʷ ʫʯʠʪʝʣʷ ʬʠʟʠʢʠ ʠ ʪʨʫʜʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ 
ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʩʦʚʤʝʩʪʥʦ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʠʭ 
ʤʦʜʝʨʥʠʟʘʮʠʝʡ, ʜʠʘʛʥʦʩʪʠʢʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʈʝʰʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ ʪʨʝʙʫʝʪ ʦʪ ʧʝʜʘʛʦʛʘ ʥʝ 
ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʥʦ ʠ ʧʦʜʚʠʞʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ, 
ʩʧʦʩʦʙʥʦʩʪʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʪʝʭʥʠʢʫ ʠ ʪʝʭʥʦʣʦʛʠʶ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ 
ʥʝʜʦʩʪʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʫʯʘʪʴ ʰʢʦʣʴʥʠʢʦʚ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʢ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʵʪʦ ʩʣʦʞʥʘʷ ʤʥʦʛʦʘʩʧʝʢʪʥʘʷ ʧʨʦʙʣʝʤʘ. ʈʝʰʝʥʠʝ ʝʸ ʪʨʝʙʫʝʪ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʘ ʪʘʢʞʝ ʬʠʣʦʩʦʬʦʚ, ʧʝʜʘʛʦʛʦʚ, ʤʝʪʦʜʠʩʪʦʚ, ʧʩʠʭʦʣʦʛʦʚ ʠ ʜʨʫʛʠʭ 
ʩʧʝʮʠʘʣʠʩʪʦʚ. ʅʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʥʝʝ ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, 
ʢʘʢ ʧʨʘʚʠʣʦ, ʥʦʩʠʣʠ ʨʘʟʨʦʟʥʝʥʥʳʡ, ʵʧʠʟʦʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʙʝʟ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, ʪʦʣʴʢʦ ʩ ʦʧʦʨʦʡ ʥʘ ʦʧʳʪ ʠ ʠʥʪʫʠʪʠʚʥʳʝ 
ʩʦʦʙʨʘʞʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʝʡ. ʇʦʵʪʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 
ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ, ʧʨʦʙʣʝʤʘ ʧʦʜʛʦʪʦʚʢʠ 
ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ ʷʚʣʷʝʪʩʷ ʥʘ 
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʜʦ ʢʦʥʮʘ ʨʝʰʝʥʥʦʡ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʦʜʛʦʪʦʚʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʯʠʪʝʣʷ 
ʬʠʟʠʢʠ, ʩʜʝʨʞʠʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʨʷʜʘ ʚʘʞʥʝʡʰʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ 
ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʫʟʘ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʪʤʝʯʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʧʦʨʦʞʜʘʶʪ ʧʨʦʪʠʚʦʨʝʯʠʝ, 
ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʝʞʜʫ ʚʦʟʨʦʩʰʝʡ 
ʧʦʪʨʝʙʥʦʩʪʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ ʬʠʟʠʢʠ ʢ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʩ ʜʨʫʛʦʡ, ï ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴʶ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʦʩʥʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 
ʥʘ ʦʧʝʨʝʞʘʶʱʫʶ ʧʦʜʛʦʪʦʚʢʫ ʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ ʬʠʟʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦ 
ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʠʟʤʘ, ʪʨʘʜʠʮʠʦʥʥʦ 
ʩʣʦʞʠʚʰʝʛʦʩʷ ʠ ʚʩʝ ʝʱʝ ʠʤʝʶʱʝʛʦ ʤʝʩʪʦ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʚʫʟʦʚ. 

ʆʙʨʘʪʠʤʩʷ ʢ ʧʦʥʷʪʠʶ çʠʟʦʙʨʝʪʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴè, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ 
ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʚʦʜʠʪ ʢ 
ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʞʠʟʥʠ 
ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. ʆʥʘ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦʛʨʘʥʥʘʷ: ʵʪʦ ʠ ʨʝʰʝʥʠʝ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ, ʠ 
ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʯʝʛʦ-ʪʦ ʥʦʚʦʛʦ, ʥʝ ʧʦʭʦʞʝʛʦ ʥʘ ʠʟʚʝʩʪʥʦʝ, ʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠ ʥʝʟʘʤʝʥʠʤʦʛʦ. 

ʀʩʪʦʨʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʦʣʴ ʞʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘ, ʢʘʢ ʠ ʠʩʪʦʨʠʷ 
ʯʝʣʦʚʝʯʝʩʪʚʘ. ʎʝʥʥʦʩʪʴ ʝʸ ʩʦʩʪʦʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʩʦʟʜʘʥʠʠ ʠʟʦʙʨʝʪʝʥʠʡ, ʥʦ ʪʘʢʞʝ ʚ ʧʦʚʳʰʝʥʠʠ 
ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʦʧʳʪʥʦʩʪʠ ʠʟʦʙʨʝʪʘʪʝʣʝʡ. ʉʘʤʠ ʠʟʦʙʨʝʪʘʪʝʣʠ ʪʘʢʞʝ ʣʠʯʥʦʩʪʠ ʥʝʦʨʜʠʥʘʨʥʳʝ ʠ 
ʨʘʟʥʦʩʪʦʨʦʥʥʝ ʨʘʟʚʠʪʳʝ. ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ, ʊʦʤʘʩ ʕʜʠʩʦʥ, ʅʠʢʦʣʘ ʊʝʩʣʘ. ʕʪʠʭ ʣʶʜʝʡ ʟʥʘʶʪ ʚʩʝ, ʥʦ 
ʤʘʣʦ ʢʪʦ ʟʘʜʫʤʳʚʘʣʩʷ, ʯʪʦ ʩʘʤʘ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʫʯʠʪʝʣʷʤʠ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʝ. ʂʫʨʩ ʬʠʟʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʜʭʦʜʠʪ ʜʣʷ ʵʪʦʛʦ ʢʘʢ ʥʝʣʴʟʷ 
ʣʫʯʰʝ. ʄʘʣʦ ʢʪʦ ʠʟ ʫʯʘʱʠʭʩʷ ʦʪʢʘʞʝʪʩʷ ʦʢʘʟʘʪʴʩʷ ʙʣʠʞʝ ʢ ʚʝʣʠʯʘʡʰʠʤ ʠʟʦʙʨʝʪʘʪʝʣʷʤ, ʧʨʦʡʪʠ ʧʫʪʴ 
ʩʦʟʜʘʥʠʷ ʚʳʜʘʶʱʠʭʩʷ ʠʟʦʙʨʝʪʝʥʠʡ ʭʦʪʷ ʙʳ ʯʝʨʝʟ ʨʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʯ. 

ɽʩʣʠ ʞʝ ʛʦʚʦʨʠʪʴ ʦ ʧʦʥʷʪʠʠ, ʪʦ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʘʷ ʟʘʜʘʯʘ ï ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʪʝʦʨʠʠ 
ʨʝʰʝʥʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ (ʊʈʀɿ) [3]. ʀʟʦʙʨʝʪʘʪʝʣʴʩʢʘʷ ʟʘʜʘʯʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʘʜʘʯ 
ʪʝʭʥʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʳʭ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʪʝʤ, ʯʪʦ ʚ ʭʦʜʝ ʝʝ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʝʰʠʪʴ 
ʥʝʢʦʪʦʨʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ (ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ, ʪʝʭʥʠʯʝʩʢʦʝ ʠʣʠ ʬʠʟʠʯʝʩʢʦʝ). 

ʇʦʜ ʫʯʝʙʥʦʡ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʟʘʜʘʯʝʡ ʤʳ ʧʦʥʠʤʘʝʤ ʪʚʦʨʯʝʩʢʫʶ ʟʘʜʘʯʫ, ʫʩʣʦʚʠʝ ʠʣʠ 
ʚʦʧʨʦʩ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪ ʦʪ ʫʯʘʱʝʛʦʩʷ ʧʦʚʪʦʨʠʪʴ ʠʟʦʙʨʝʪʝʥʠʝ ʠʣʠ ʦʙʲʷʩʥʠʪʴ ʪʦ ʠʣʠ ʠʥʦʝ 
ʠʟʦʙʨʝʪʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʠʜʝʡ. 
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ɺ ʵʪʦʤ ʩʦʩʪʦʠʪ ʛʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʫʯʝʙʥʳʭ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʦʪ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ 
ʟʘʜʘʯ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ. ʀʟʦʙʨʝʪʘʪʝʣʴʩʢʠʝ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʥʦʚʳʭ 
ʨʝʰʝʥʠʡ, ʜʦʚʦʜʷʪʩʷ ʜʦ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʩ ʮʝʣʴʶ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʭʥʠʢʝ. 
ʆʜʥʘʢʦ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʠ ʫʯʝʙʥʳʭ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʙʦʠʭ ʪʠʧʦʚ ʠʜʝʥʪʠʯʥʳ. 

ʇʦ ʤʥʝʥʠʶ ɺ.ʇ. ʇʘʨʭʦʤʝʥʢʦ [2], ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʝ ʟʘʜʘʯʠ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʧʷʪʴ 
ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ: ʫʨʦʚʝʥʴ ï ʦʙʲʝʢʪ (ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʩʧʦʩʦʙ) ʥʝ ʠʟʤʝʥʷʝʪʩʷ; II  ʫʨʦʚʝʥʴ ï ʦʙʲʝʢʪ 
ʠʟʤʝʥʷʝʪʩʷ, ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ; III ʫʨʦʚʝʥʴ ï ʦʙʲʝʢʪ ʠʟʤʝʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ; IV ʫʨʦʚʝʥʴ ï ʦʙʲʝʢʪ 
ʤʝʥʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ; V  ʫʨʦʚʝʥʴ ï ʤʝʥʷʝʪʩʷ ʚʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʦʙʲʝʢʪ. 

ʀʟʦʙʨʝʪʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʘʢ ʣʶʙʦʡ ʚʠʜ 
ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ, ʦʧʨʝʜʝʣʷʝʪ 
ʫʩʧʝʰʥʦʩʪʴ ʚʩʝʡ ʨʘʙʦʪʳ ʧʝʜʘʛʦʛʦʚ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʠʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʯʠʪʝʣʷ 
ʬʠʟʠʢʠ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʘʢʦʡ ʧʨʦʙʣʝʤʦʡ, ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʝʩʘ ʫʯʝʥʠʢʦʚ ʢ ʠʟʫʯʘʝʤʦʤʫ ʧʨʝʜʤʝʪʫ. 
ʕʪʦ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ. ʂʘʢ ʞʝ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʰʢʦʣʴʥʠʢʘ ʬʠʟʠʢʦʡ? 

ʊʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʜʝʤʦʥʩʪʨʘʮʠʠ ʦʧʳʪʦʚ ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ ʤʦʞʝʪ ʜʦʢʘʟʘʪʴ ʟʥʘʯʠʤʦʩʪʴ 
ʠʟʫʯʘʝʤʦʛʦ ʟʘʢʦʥʘ ʣʠʙʦ ʧʦʥʷʪʠʷ, ʦʙʲʷʩʥʠʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʦʚ. ɺʦʚʣʝʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ 
ʚ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʯʝʨʝʟ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʠ ʧʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʨʘʙʦʪ. ʅʦ ʥʝ ʚʩʝʛʜʘ ʚ ʰʢʦʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʭʚʘʪʘʝʪ ʥʘ ʚʩʝʭ ʫʯʝʙʥʳʭ ʧʨʠʙʦʨʦʚ, ʘ ʥʝʨʝʜʢʦ ʠʭ ʥʝʪ 
ʜʘʞʝ ʜʣʷ ʦʪʜʝʣʴʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ. ʏʘʩʪʠʯʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ 
ʨʝʩʧʫʙʣʠʢʠ ʥʝʪ ʟʘʚʦʜʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʠ ʰʢʦʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʠ ʟʘʯʘʩʪʫʶ 
ʫʯʠʪʝʣʷʤ ʧʨʠʭʦʜʠʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʝʩʷʪʠʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ, ʘ ʠʥʦʛʜʘ ʠ ʩʪʘʨʰʝ.  

ʆʜʥʠʤ ʠʟ ʚʳʭʦʜʦʚ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʧʳʪʦʚ ʠ 
ʜʝʤʦʥʩʪʨʘʮʠʡ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʥʦ ʥʘʡʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʤʦʞʝʪ ʙʳʪʴ ʝʱʝ ʪʨʫʜʥʝʝ, ʯʝʤ 
ʥʝʜʦʩʪʘʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʚ ʢʘʞʜʦʤ ʢʘʙʠʥʝʪʝ ʬʠʟʠʢʠ ʝʩʪʴ ʢʦʤʧʴʶʪʝʨ ʠ ʧʨʦʝʢʪʦʨ. 

ɼʨʫʛʠʤ ʚʳʭʦʜʦʤ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʣʠʙʦ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ ʢʨʫʞʢʦʚʦʛʦ ʪʠʧʘ ʥʘ ʙʘʟʝ ʰʢʦʣʴʥʳʭ ʤʘʩʪʝʨʩʢʠʭ. ʅʘ ʪʘʢʠʭ ʟʘʥʷʪʠʷʭ ʠʣʠ 
ʜʘʞʝ ʥʘ ʫʨʦʢʘʭ ʪʨʫʜʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʥʦʚʳʭ, ʘ 
ʪʘʢʞʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʘʥʘʣʦʛʦʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ 
ʠʟʫʯʝʥʠʠ ʬʠʟʠʢʠ. ʉʶʜʘ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʫʯʘʱʠʭʩʷ ʧʦ ʧʦʠʩʢʫ 
ʥʘʠʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ, ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʀʟʚʝʩʪʥʳʝ ʧʩʠʭʦʣʦʛʠ ɺ.ʇ. ɿʠʥʯʝʥʢʦ ʠ ʉ.ɼ. ʉʤʠʨʥʦʚ [1] ʫʩʪʘʥʦʚʠʣʠ ʩʣʝʜʫʶʱʫʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ (ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʉʤʠʨʥʦʚʘ-ɿʠʥʯʝʥʢʦ): ʫʯʘʱʠʡʩʷ ʤʦʞʝʪ ʟʘʧʦʤʥʠʪʴ ʤʘʪʝʨʠʘʣ 

ʥʝʧʨʦʠʟʚʦʣʴʥʦ, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪ ʥʘʜ ʥʠʤ ʘʢʪʠʚʥʫʶ ʤʳʩʣʠʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʦʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʙʦʨ  

ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ 

ʈʠʩʫʥʦʢ 2 ï ɼʝʤʦʥʩʪʨʘʮʠʠ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ 
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ʧʦʥʠʤʘʥʠʝ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʫʯʘʱʠʝʩʷ, ʟʘʥʷʚʰʠʝʩʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʫʯʠʪʝʣʷ ʙʫʜʫʪ ʣʫʯʰʝ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʬʠʟʠʢʝ, ʵʪʦʪ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ ʚ ʥʦʚʳʭ ʩʠʪʫʘʮʠʷʭ, ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʘʢ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ, ʪʘʢ ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

ɿʜʝʩʴ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚʳʩʪʫʧʘʝʪ ʚ ʚʠʜʝ ʪʚʦʨʮʘ, ʚʦʚʣʝʢʘʷ ʫʯʝʥʠʢʦʚ ʚ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʦʙʫʞʜʘʷ ʚ ʥʠʭ ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʴ ʠ ʠʥʪʝʨʝʩ ʢ ʤʠʨʫ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʅʦ, 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʯʘʱʠʝʩʷ ʫʚʣʝʢʘʶʪʩʷ ʬʠʟʠʢʦʡ, ʘ ʩ ʜʨʫʛʦʡ ï ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʝ ʰʢʦʣʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ɺʘʞʥʦ ʠ ʪʦ, ʯʪʦ ʩʣʦʞʥʦʩʪʴ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʧʨʠʙʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ, 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʦʛʫʪ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʘʪʝʨʠʘʣʳ ï ʦʪ ʥʠʪʦʢ, ʢʘʨʪʦʥʘ ʠ ʙʫʤʘʛʠ ʜʦ ʤʝʪʘʣʣʦʚ, 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʥʠʤʘʪʴʩʷ ʜʘʥʥʳʤ ʚʠʜʦʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʤʩʷ ʣʶʙʦʛʦ ʚʦʟʨʘʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʫʢʨʝʧʣʷʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʞʧʨʝʜʤʝʪʥʳʝ 

ʩʚʷʟʠ, ʦʩʦʙʝʥʥʦ ʩ ʪʨʫʜʦʚʳʤ ʦʙʫʯʝʥʠʝʤ, ʤʘʪʝʤʘʪʠʢʦʡ, ʭʠʤʠʝʡ ʠ ʪ. ʜ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʚʦʟʤʦʞʥʦʛʦ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʦʮʝʥʢʘʤʠ ʟʘ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ ʤʦʞʥʦ 

ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʚ ʧʦʣʫʯʝʥʠʠ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʜʘʞʝ ʩʣʘʙʦʫʩʧʝʚʘʶʱʠʭ ʫʯʝʥʠʢʦʚ. ʊʘʢ ʢʘʢ 

ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʩʙʣʠʞʘʝʪ ʣʶʜʝʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʦʙʱʝʡ ʮʝʣʴʶ, ʩʦʚʤʝʩʪʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ 

ʪʚʦʨʯʝʩʪʚʦ ʫʯʠʪʝʣʷ ʬʠʟʠʢʠ ʠ ʫʯʝʥʠʢʦʚ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʣʫʯʰʝʥʠʷ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʢʣʘʩʩʝ, ʩʦʟʜʘʥʠʷ ʧʨʦʯʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ, ʩʪʘʪʴ ʩʪʘʨʪʦʚʦʡ 

ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʪʚʦʨʯʝʩʢʦʛʦ ʨʘʩʢʨʝʧʦʱʝʥʠʷ ʜʝʪʝʡ, ʥʘʰʝʜʰʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ. 

ɺʳʜʝʣʠʤ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʚʢʣʶʯʝʥʠʷ ʦʙʫʯʘʁɦ ʠʭʩʷ ʚ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ: 

ʬʘʢʫʣʴʪʘʪʠʚʳ ʠ ʢʨʫʞʢʠ; ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ  ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ; ʚʳʧʫʩʢ ʩʪʝʥʛʘʟʝʪʳ çʖʥʳʡ 

ʠʟʦʙʨʝʪʘʪʝʣʴè; ʨʝʰʝʥʠʝ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʥʘ ʟʘʥʷʪʠʷʭ ʠ ʜʦʤʘ; ʯʪʝʥʠʝ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ; ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʠ ʨʝʰʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ; ʫʯʘʩʪʠʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʢʦʥʢʫʨʩʦʚ ʠ ʪ. ʜ. 

ɺ ʨʘʤʢʘʭ ʟʘʥʷʪʠʷ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʢʨʫʞʢʘ çʀʥʥʦʚʘʪʦʨè ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʧʨʠʙʦʨ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ (ʨʠʩʫʥʢʠ 1, 2). 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʨʝʰʝʥʠʝ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʩʦʜʝʡʩʪʚʫʝʪ ʫ ʥʠʭ ʨʘʟʚʠʪʠʶ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤ ï ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʘʝʤʦʡ ʥʘʫʢʝ; ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ 

ʥʘʚʳʢʠ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʦʩʪʝʡʰʠʭ ʧʨʠʙʦʨʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʨʫʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ; ʨʘʟʚʠʚʘʝʪ ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ ʠ ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʴ; 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 
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ʛʜʝ RR 2:iX  ʠ RR 2:iY  ï ʦʜʥʦʨʦʜʥʳʝ ʧʦʣʠʥʦʤʳ i -ʡ ʩʪʝʧʝʥʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠʟ ʧʦʣʷ R . 

ʇʨʠ ʵʪʦʤ 
0),(),( ¸+ yxYyxX nn

 ʥʘ 2R , ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟ ʧʨʦʠʟʚʦʜʥʳʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʣʠʥʦʤʦʤ n -ʡ ʩʪʝʧʝʥʠ. 

ɺ [1ï5] ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ (1) ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʩ ʧʦʟʠʮʠʠ ʧʦʚʝʜʝʥʠʷ ʝʸ 

ʪʨʘʝʢʪʦʨʠʡ ʥʘ ʢʨʫʛʝ ʇʫʘʥʢʘʨʝ, ʩʬʝʨʝ ʇʫʘʥʢʘʨʝ ʠ ʩʬʝʨʝ ɹʝʥʜʠʢʩʦʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ [1ï4] 

ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʦʚʝʜʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) ʠ ʝʸ ʧʝʨʚʦʡ ʠ 
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ʚʪʦʨʦʡ ʧʨʠʚʝʜʸʥʥʳʭ ʩʠʩʪʝʤ ʇʫʘʥʢʘʨʝ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘ ʩʬʝʨʝ ʇʫʘʥʢʘʨʝ. ɺ [5] ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʧʦʚʝʜʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) ʥʘ ʩʬʝʨʝ ʇʫʘʥʢʘʨʝ ʠ ʩʬʝʨʝ ɹʝʥʜʠʢʩʦʥʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʦʚʝʜʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (1) ʠ ʩʠʩʪʝʤ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʥʝʸ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʫʧʝʨʧʦʟʠʮʠʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʇʫʘʥʢʘʨʝ 
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(ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɹʝʥʜʠʢʩʦʥʘ 
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33 )(4      ,)(4 -- +=+= yxxyyxyx . 

ɼʚʫʢʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ (1). ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠʰʴ ʩʫʧʝʨʧʦʟʠʮʠʷ 

ʦʜʥʦʛʦ ʠʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʇʫʘʥʢʘʨʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɹʝʥʜʠʢʩʦʥʘ. 

ʇʨʝʜʣʦʞʝʥʠʝ 1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʧʝʨʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʇʫʘʥʢʘʨʝ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɹʝʥʜʠʢʩʦʥʘ, ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
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ʩʠʩʪʝʤʘ (1) ʧʨʠʚʦʜʠʪʩʷ ʢ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ 

 

,)4,()4()(          

)4,()4(4

,)4,()4(2          

)4,()4(4

0

4

2

4

2

44

2

4

2

44

0

4

2

4

2

4444

4

4

0

4

2

4

2

444

2

4

0

4

2

4

2

44

2

4

4

4

ä

ä

ä

ä

=

-

=

-

=

-

=

-

+-+

++=

+-

-+=

n

i

i

in

n

i

i

in

n

i

i

in

n

i

i

in

yyxYxyxx

yyxXxyx
d

dy

yyxYxyx

yyxXxx
d

dx

t

t

 (3) 

ʛʜʝ dtdxyx n =+ 44

2

4

2

4 )4)(( t . 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ (2) ʥʘʟʦʚʸʤ 1BP -ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. ɼʠʬʬʝʨʝʥʮʠʘʣʥɹʫʶ ʩʠʩʪʝʤʫ (3) 

ʥʘʟʦʚʸʤ 1BP -ʧʨʠʚʝʜʸʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ (1). 

ʉʚʦʡʩʪʚʦ 1. ɽʩʣʠ ʪʦʯʢʘ ),( yxM  ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ (1), 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( yx , ʠ ʥʝ ʣʝʞʠʪ ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ Oy , 
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M  ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʥ̫ʠʝʤ ʨʘʚʥʦʚʝʩʠʷ 1BP -ʧʨʠʚʝʜʸʥʥʦʡ ʩʠʩʪʝʤʳ (3), 

ʥʝ ʣʝʞʘʱʠʤ ʥʘ ʦʩʠ 4yO¡. ʇʨʠ ʵʪʦʤ ʚʠʜ ʩʦʩʪʦʷʥʠʡ ʨʘʚʥʦʚʝʩʠʷ M  ʠ M¡ ʦʜʠʥʘʢʦʚ. 

ʉʚʦʡʩʪʚʦ 2. ɽʩʣʠ ʪʦʯʢʘ ),( 44 yxN¡  ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ  

1BP -ʧʨʠʚʝʜʸʥʥʦʡ ʩʠʩʪʝʤʳ (3), ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 44 yx , ʠ 

ʥʝ ʣʝʞʠʪ ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ 4yO¡, ʪʦ ʪʦʯʢʘ 
öö
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õ
ææ
ç

å +
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4

4

2

4

2

4 ,
4 x

y

x

yx
N , ʥʝ ʣʝʞʘʱʘʷ ʥʘ ʦʩʠ Oy , ʷʚʣʷʝʪʩʷ 

ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ (1) ʪʦʛʦ ʞʝ ʚʠʜʘ, ʯʪʦ ʠ ʩʦʩʪʦʥ̫ʠʝ ʨʘʚʥʦʚʝʩʠʷ N¡. 

ʉʚʦʡʩʪʚʦ 3. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (3), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 04>x , 

ʙʠʝʢʪʠʚʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 

0>x , ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ 

(3), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 04<x , ʙʠʝʢʪʠʚʥʦ, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʧʦʣʫʧʣʦʩʢʦʩʪʠ 0<x . 

ʉʚʦʡʩʪʚʦ 4. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (3) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʦʩʠ ʦʨʜʠʥʘʪ 4yO¡  

ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 44 yx , ʠʟ ʢʦʪʦʨʦʡ ʫʜʘʣʝʥʘ ʪʦʯʢʘ O¡, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) ʚ 
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ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ ʧʨʷʤʦʡ 01=y  ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 1 yxy , 

ʠʟ ʢʦʪʦʨʦʡ ʫʜʘʣʝʥʳ ʪʦʯʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ çʢʦʥʮʘʤè ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ Ox  ʠ Oy . 

ʇʨʠ ʵʪʦʤ ʪʦʯʢʝ ( )bB ,0¡  ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 44 yx , ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʝʩʢʦʥʝʯʥʦ 

ʫʜʘʣʸʥʥʘʷ ʪʦʯʢʘ ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 1 yxy  ʩʠʩʪʝʤʳ (1), ʨʘʟʤʝʱʸʥʥʘʷ ʥʘ 

çʢʦʥʮʘʭè ʧʨʷʤʦʡ 04 =-byx . 

ʉʚʦʡʩʪʚʦ 5. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (3) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ O¡ ʝʸ 

ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 44 yx  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʚʝʜʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ʦʩʠ ʦʨʜʠʥʘʪ Oy  ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 1 yxy . 

ɽʩʣʠ ʪʦʯʢʘ ),0( aA  ʣʝʞʠʪ ʥʘ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( yx , ʪʦ  

A -ʪʨʘʝʢʪʦʨʠʷʤ ʩʠʩʪʝʤʳ (1) ʩʦʦʪʚʝʪʩʪʚʫʶʪ O¡-ʪʨʘʝʢʪʦʨʠʠ ʩʠʩʪʝʤʳ (3), ʧʨʠʤʳʢʘʶʱʠʝ ʢ O¡ ʚ 
ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʷʤʦʡ 

44 axy = . 

ʊʨʘʝʢʪʦʨʠʷʤ ʩʠʩʪʝʤʳ (1), ʧʨʠʤʳʢʘʶʱʠʤ ʢ çʢʦʥʮʘʤè ʦʩʠ Oy  ʩʦʦʪʚʝʪʩʪʚʫʶʪ O¡-

ʪʨʘʝʢʪʦʨʠʠ ʩʠʩʪʝʤʳ (3), ʧʨʠʤʳʢʘʶɦ ʠʝ ʢ O¡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ 4yO¡ . 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʝʢʪʦʨʘʤʠ ɹʝʥʜʠʢʩʦʥʘ ʩʦʩʪʦʷʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ (1), 

ʣʝʞʘʱʠʭ ʥʘ ʦʩʠ Oy, ʠ ʩʝʢʪʦʨʘʤʠ ɹʝʥʜʠʢʩʦʥʘ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ O¡ ʩʠʩʪʝʤʳ (3) 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʥʮʠʧʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ [5]. 

ʉʚʦʡʩʪʚʦ 6. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (3) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ 

ʪʦʯʢʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 44 yx  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) 

ʚ  ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ ʪʦʯʢʠ, ʣʝʞʘʱʝʡ ʥʘ çʢʦʥʮʘʭè ʦʩʠ Ox  ʧʨʦʝʢʪʠʚʥʦʡ 

ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 1 yxy . 

ʇʨʝʜʣʦʞʝʥʠʝ 2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʚʪʦʨʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʇʫʘʥʢʘʨʝ ʠ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɹʝʥʜʠʢʩʦʥʘ, ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
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ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ (4) ʥʘʟʦʚʸʤ 2BP -ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. ɼʠʬʬʝʨʝʥʮʠʘʣʥɹʫʶ ʩʠʩʪʝʤʫ (5) 

ʥʘʟʦʚʸʤ 2BP -ʧʨʠʚʝʜʸʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ (1). 

ʉʚʦʡʩʪʚʦ 7. ɽʩʣʠ ʪʦʯʢʘ ),( yxM  ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ (1), 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( yx , ʠ ʥʝ ʣʝʞʠʪ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ Ox , 
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M  ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ 2BP -ʧʨʠʚʝʜʸʥʥʦʡ ʩʠʩʪʝʤʳ (5), 

ʥʝ ʣʝʞʘʱʠʤ ʥʘ ʦʩʠ 5xO¡. ʇʨʠ ʵʪʦʤ ʚʠʜ ʩʦʩʪʦʥ̫ʠʡ ʨʘʚʥʦʚʝʩʠʷ M  ʠ M¡ ʦʜʠʥʘʢʦʚ. 

ʉʚʦʡʩʪʚʦ 8. ɽʩʣʠ ʪʦʯʢʘ ),( 55 yxN¡  ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ 2BP -ʧʨʠʚʝʜʸʥʥʦʡ 

ʩʠʩʪʝʤ r(5), ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 55 yx , ʠ ʥʝ ʣʝʞʠʪ ʥʘ ʦʩʠ 
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N , ʥʝ ʣʝʞʘʱʘʷ ʥʘ ʦʩʠ Ox, ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ 

ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ (1) ʪʦʛʦ ʞʝ ʚʠʜʘ, ʯʪʦ ʠ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ N¡. 
ʉʚʦʡʩʪʚʦ 9. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (5), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 

05>y , ʙʠʝʢʪʠʚʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʧʦʣʫʧʣʦʩʢʦʩʪʠ 0>y , ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ. ʇʦʚʝʜʝʥʠʝ 

ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (5), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 05<y , ʙʠʝʢʪʠʚʥʦ, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1), 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 0<y . 

ʉʚʦʡʩʪʚʦ 10. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (5) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʦʩʠ ʘʙʩʮʠʩʩ 5xO¡ 

ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 55 yx , ʠʟ ʢʦʪʦʨʦʡ ʫʜʘʣʝʥʘ ʪʦʯʢʘ O¡, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ ʧʨʷʤʦʡ 01=y  ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 1 yxy , 

ʠʟ ʢʦʪʦʨʦʡ ʫʜʘʣʝʥʳ ʪʦʯʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ çʢʦʥʮʘʤè ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ Ox  ʠ Oy . 

ʇʨʠ ʵʪʦʤ ʪʦʯʢʝ ( )0,bB¡  ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 55 yx  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʝʩʢʦʥʝʯʥʦ 

ʫʜʘʣʸʥʥʘʷ ʪʦʯʢʘ ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 1 yxy  ʩʠʩʪʝʤʳ (1), ʨʘʟʤʝʱʸʥʥʘʷ ʥʘ 

çʢʦʥʮʘʭè ʧʨʷʤʦʡ 04 =- ybx . 

ʉʚʦʡʩʪʚʦ 11. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (5) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ 

O¡ ʝʸ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 55 yx  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʚʝʜʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʦʩʠ ʘʙʩʮʠʩʩ Ox  ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 1 yxy . 

ɽʩʣʠ ʪʦʯʢʘ )0,(aA  ʣʝʞʠʪ ʥʘ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( yx , ʪʦ  

A -ʪʨʘʝʢʪʦʨʠʷʤ ʩʠʩʪʝʤʳ (1) ʩʦʦʪʚʝʪʩʪʚʫʶʪ O¡-ʪʨʘʝʢʪʦʨʠʠ ʩʠʩʪʝʤʳ (5), ʧʨʠʤʳʢʘʶʱʠʝ ʢ O¡ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʷʤʦʡ 55 ayx = . 

ʊʨʘʝʢʪʦʨʠʷʤ ʩʠʩʪʝʤʳ (1), ʧʨʠʤʳʢʘʶʱʠʤ ʢ çʢʦʥʮʘʤè ʦʩʠ Ox, ʩʦʦʪʚʝʪʩʪʚʫʶʪ O¡-

ʪʨʘʝʢʪʦʨʠʠ ʩʠʩʪʝʤʳ (5), ʧʨʠʤʳʢʘʶɦ ʠʝ ʢ O¡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ 5xO¡. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʝʢʪʦʨʘʤʠ ɹʝʥʜʠʢʩʦʥʘ ʩʦʩʪʦʷʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ (1), 

ʣʝʞʘʱʠʭ ʥʘ ʦʩʠ Ox, ʠ ʩʝʢʪʦʨʘʤʠ ɹʝʥʜʠʢʩʦʥʘ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ O¡ ʩʠʩʪʝʤʳ (5) 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʥʮʠʧʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ [5]. 

ʉʚʦʡʩʪʚʦ 12. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (5) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ 

ʪʦʯʢʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 55 yx  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ ʪʦʯʢʠ, ʣʝʞʘʱʝʡ ʥʘ çʢʦʥʮʘʭè ʦʩʠ Oy  ʧʨʦʝʢʪʠʚʥʦʡ 

ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 1 yxy . 

ʇʨʝʜʣʦʞʝʥʠʝ 3. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɹʝʥʜʠʢʩʦʥʘ ʠ ʧʝʨʚʦʛʦ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʇʫʘʥʢʘʨʝ, ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
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66 )1(4 t . 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ (6) ʥʘʟʦʚʸʤ BP1 -ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. ɼʠʬʬʝʨʝʥʮʠʘʣʥɹʫʶ ʩʠʩʪʝʤʫ (7) 

ʥʘʟʦʚʸʤ BP1 -ʧʨʠʚʝʜʸʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ (1). 

ʉʚʦʡʩʪʚʦ 13. ɽʩʣʠ ʪʦʯʢʘ ),( yxM  ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ (1), 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( yx  ʠ ʥʝ ʣʝʞʠʪ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ Ox , 

ʪʦ ʪʦʯʢʘ öö
÷

õ
ææ
ç

å +
¡

y

yx

y

x
M

4
,

22

 ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ  

BP1 -ʧʨʠʚʝʜʸʥʥʦʡ ʩʠʩʪʝʤʳ (7), ʥʝ ʣʝʞʘʱʠʤ ʥʘ ʦʩʠ 6xO¡. ʇʨʠ ʵʪʦʤ ʚʠʜ ʩʦʩʪʦʷʥʠʡ ʨʘʚʥʦʚʝʩʠʷ 

M  ʠ M¡ ʦʜʠʥʘʢʦʚ. 

ʉʚʦʡʩʪʚʦ 14. ɽʩʣʠ ʪʦʯʢʘ ),( 66 yxN¡  ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ  

BP1 -ʧʨʠʚʝʜʸʥʥʦʡ ʩʠʩʪʝʤʳ (7), ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 66 yx , 

ʠ ʥʝ ʣʝʞʠʪ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ 6xO¡, ʪʦ ʪʦʯʢʘ öö
÷

õ
ææ
ç

å

++ 2

6

6

2

6

66

1

4
,

1

4

x

y

x

yx
N , ʥʝ ʣʝʞʘʱʘʷ ʥʘ ʦʩʠ Ox , 

ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ (1) ʪʦʛʦ ʞʝ ʚʠʜʘ, ʯʪʦ ʠ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ N¡. 
ʉʚʦʡʩʪʚʦ 15. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (7), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 

06>y , ʙʠʝʢʪʠʚʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʧʦʣʫʧʣʦʩʢʦʩʪʠ 0>y , ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ. ʇʦʚʝʜʝʥʠʝ 

ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (7), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 06<y , ʙʠʝʢʪʠʚʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 0<y , ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ. 

ʉʚʦʡʩʪʚʦ 16. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ O  

ʝʸ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( yx  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʚʝʜʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (7) ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʦʩʠ ʘʙʩʮʠʩʩ 6xO¡ ʝʸ ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 663 yxx . 

ɽʩʣʠ ʪʦʯʢʘ )0,(aA¡  ʣʝʞʠʪ ʥʘ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 66 yx , ʪʦ A¡-

ʪʨʘʝʢʪʦʨʠʷʤ ʩʠʩʪʝʤʳ (7) ʩʦʦʪʚʝʪʩʪʚʫʶʪ O -ʪʨʘʝʢʪʦʨʠʠ ʩʠʩʪʝʤʳ (1), ʧʨʠʤʳʢʘʶʱʠʝ ʢ O  ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʷʤʦʡ ayx= . 

ʊʨʘʝʢʪʦʨʠʷʤ ʩʠʩʪʝʤʳ (7), ʧʨʠʤʳʢʘʶʱʠʤ ʢ çʢʦʥʮʘʤè ʦʩʠ 6xO¡, ʩʦʦʪʚʝʪʩʪʚʫʶʪ O -

ʪʨʘʝʢʪʦʨʠʠ ʩʠʩʪʝʤʳ (1), ʧʨʠʤʳʢʘʶɦ ʠʝ ʢ O  ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ Ox . 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʝʢʪʦʨʘʤʠ ɹʝʥʜʠʢʩʦʥʘ ʩʦʩʪʦʷʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ (7), 

ʣʝʞʘʱʠʭ ʥʘ ʦʩʠ 6xO¡, ʠ ʩʝʢʪʦʨʘʤʠ ɹʝʥʜʠʢʩʦʥʘ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ O  ʩʠʩʪʝʤʳ (1) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʥʮʠʧʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ [5]. 
ʉʚʦʡʩʪʚʦ 17. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (7) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ 

ʧʨ̫ʤʦʡ 03=x  ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 663 yxx , ʠʟ ʢʦʪʦʨʦʡ ʫʜʘʣʝʥʳ ʪʦʯʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ çʢʦʥʮʘʤè ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ 6xO¡ ʠ 6yO¡, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʦʩʠ ʘʙʩʮʠʩʩ Ox  ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( yx , ʠʟ ʢʦʪʦʨʦʡ ʫʜʘʣʝʥʘ ʪʦʯʢʘ O . 

ʇʨʠ ʵʪʦʤ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ ʪʦʯʢʝ ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 663 yxx , 

ʨʘʟʤʝʱʸʥʥʦʡ ʥʘ çʢʦʥʮʘʭè ʧʨʷʤʦʡ 66 bxy = , ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʢʘ )0,4( bB  ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ 

),( yx  ʩʠʩʪʝʤʳ (1). 

ʉʚʦʡʩʪʚʦ 18. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (7) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ 

ʪʦʯʢʠ ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 663 yxx , ʨʘʟʤʝʱʸʥʥʦʡ ʥʘ çʢʦʥʮʘʭè ʦʩʠ ʦʨʜʠʥʘʪ 6yO¡ , 

ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ 

ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ ʪʦʯʢʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( yx . 



12 

 

ʇʨʝʜʣʦʞʝʥʠʝ 4. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɹʝʥʜʠʢʩʦʥʘ ʠ ʚʪʦʨʦʛʦ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʇʫʘʥʢʘʨʝ, ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
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ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ (8) ʥʘʟʦʚʸʤ BP2 -ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. ɼʠʬʬʝʨʝʥʮʠʘʣʥɹʫʶ ʩʠʩʪʝʤʫ (9) 

ʥʘʟʦʚʸʤ BP2 -ʧʨʠʚʝʜʸʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ (1). 

ʉʚʦʡʩʪʚʦ 19. ɽʩʣʠ ʪʦʯʢʘ ),( yxM  ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ (1), 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( yx , ʠ ʥʝ ʣʝʞʠʪ ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ Oy , 
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 ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ BP2 -ʧʨʠʚʝʜʸʥʥʦʡ ʩʠʩʪʝʤʳ (9), ʥʝ 

ʣʝʞʘʱʠʤ ʥʘ ʦʩʠ 7yO¡. ʇʨʠ ʵʪʦʤ ʚʠʜ ʩʦʩʪʦʥ̫ʠʡ ʨʘʚʥʦʚʝʩʠʷ M  ʠ M¡ ʦʜʠʥʘʢʦʚ. 

ʉʚʦʡʩʪʚʦ 20. ɽʩʣʠ ʪʦʯʢʘ ),( 77 yxN¡  ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ  

BP2 -ʧʨʠʚʝʜʸʥʥʦʡ ʩʠʩʪʝʤʳ (9), ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 77 yx , 

ʠ ʥʝ ʣʝʞʠʪ ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ 7yO¡, ʪʦ ʪʦʯʢʘ öö
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N , ʥʝ ʣʝʞʘʱʘʷ ʥʘ ʦʩʠ Oy , 

ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ (1) ʪʦʛʦ ʞʝ ʚʠʜʘ, ʯʪʦ ʠ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ N¡. 
ʉʚʦʡʩʪʚʦ 21. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (9), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 

07>x , ʙʠʝʢʪʠʚʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʧʦʣʫʧʣʦʩʢʦʩʪʠ 0>x , ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ. ʇʦʚʝʜʝʥʠʝ 

ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (9), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 07<x , ʙʠʝʢʪʠʚʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 0<x , ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ. 

ʉʚʦʡʩʪʚʦ 22. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ O  ʝʸ 

ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( yx  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʚʝʜʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (9) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʦʩʠ 

ʦʨʜʠʥʘʪ 7yO¡  ʝʸ ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 773 yxy . 

ɽʩʣʠ ʪʦʯʢʘ ),0( aA¡  ʣʝʞʠʪ ʥʘ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( 77 yx ,  

ʪʦ A¡-ʪʨʘʝʢʪʦʨʠʷʤ ʩʠʩʪʝʤʳ (9) ʩʦʦʪʚʝʪʩʪʚʫʶʪ O -ʪʨʘʝʢʪʦʨʠʠ ʩʠʩʪʝʤʳ (1), ʧʨʠʤʳʢʘʶʱʠʝ ʢ O  

ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʤ̫ʦʡ axy= . 

ʊʨʘʝʢʪʦʨʠʷʤ ʩʠʩʪʝʤʳ (9), ʧʨʠʤʳʢʘʶʱʠʤ ʢ çʢʦʥʮʘʤè ʦʩʠ 7yO¡, ʩʦʦʪʚʝʪʩʪʚʫʶʪ O -

ʪʨʘʝʢʪʦʨʠʠ ʩʠʩʪʝʤʳ (1), ʧʨʠʤʳʢʘʶɦ ʠʝ ʢ O  ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ Oy . 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʝʢʪʦʨʘʤʠ ɹʝʥʜʠʢʩʦʥʘ ʩʦʩʪʦʷʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ (9), 

ʣʝʞʘʱʠʭ ʥʘ ʦʩʠ 7yO¡, ʠ ʩʝʢʪʦʨʘʤʠ ɹʝʥʜʠʢʩʦʥʘ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ O  ʩʠʩʪʝʤʳ (1) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʥʮʠʧʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ [5]. 
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ʉʚʦʡʩʪʚʦ 23. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (9) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ 

ʧʨ̫ʤʦʡ 03=y  ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 773 yxy , ʠʟ ʢʦʪʦʨʦʡ ʫʜʘʣʝʥʳ ʪʦʯʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ çʢʦʥʮʘʤè ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ 7xO¡  ʠ 7yO¡, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (1) ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʦʩʠ ʦʨʜʠʥʘʪ Oy  ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( yx , ʠʟ ʢʦʪʦʨʦʡ ʫʜʘʣʝʥʘ ʪʦʯʢʘ O . 

ʇʨʠ ʵʪʦʤ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ ʪʦʯʢʝ ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 773 yxy , 

ʨʘʟʤʝʱʸʥʥʦʡ ʥʘ çʢʦʥʮʘʭè ʧʨʷʤʦʡ 77 bxy = , ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʢʘ )4,0( bB  ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ 

),( yx  ʩʠʩʪʝʤʳ (1). 

ʉʚʦʡʩʪʚʦ 24. ʇʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (9) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ 

ʪʦʯʢʠ ʧʨʦʝʢʪʠʚʥʦʡ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),,( 773 yxy , ʨʘʟʤʝʱʸʥʥʦʡ ʥʘ çʢʦʥʮʘʭè ʦʩʠ ʘʙʩʮʠʩʩ 7xO¡, ʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʝʜʝʥʠʶ ʪʨʘʝʢʪʦʨʠʡ 

ʩʠʩʪʝʤʳ (1) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ ʪʦʯʢʠ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ),( yx . 

ʉʚʦʡʩʪʚʦ 25. ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ 1BP  ʠ BP2  ʚʟʘʠʤʥʦ ʦʙʨʘʪʥʳ. 

ʉʚʦʡʩʪʚʦ 26. ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ 2BP  ʠ BP1  ʚʟʘʠʤʥʦ ʦʙʨʘʪʥʳ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʧʨʦʜʦʣʞʝʥʠʝ [1ï5] ʫʩʪʘʥʦʚʣʝʥʳ ʩʚʦʡʩʪʚʘ ʚʟʘʠʤʦʩʚʟ̫ʠ ʤʝʞʜʫ 
ʧʦʚʝʜʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (1) ʠ ʩʠʩʪʝʤ (3), (5), (7), (9), ʧʦʣʫʯʝʥʥʳʭ 
ʠʟ ʥʝʸ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʇʫʘʥʢʘʨʝ ʠ ɹʝʥʜʠʢʩʦʥʘ. 
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ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʤʝʨʝʥʠʷ ʠ ʦʮʝʥʢʠ ʫʯʝʙʥʳʭ 
ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ ʢʘʢ ʫʧʨʘʚʣʷʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ 
ʮʝʣʝʡ. ʆʥ ʚʦʧʣʦʱʘʝʪʩʷ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 
ʦʙʫʯʝʥʠʷ ī ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠ ʧʦʠʩʢʦʚʦʤ. ʊʝʩʪʳ ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʤʦʜʝʨʥʠʟʠʨʫʝʪ ʪʨʘʜʠʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʙʘʟʠʨʫʶʱʝʝʩʷ ʥʘ ʦʩʥʦʚʝ 
ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʜʦʣʞʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ʠ 
ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʣʘ ʘʜʝʢʚʘʪʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʦʮʝʥʢʠ ʫʯʝʙʥʳʭ 
ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʦʩʥʦʚʥʦʛʦ, 
ʩʨʝʜʥʝʛʦ, ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʨʘʞʘʶʪ ʢʦʥʮʝʧʮʠʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʦʮʠʘʣʴʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 
ʫʩʣʦʚʠʷʤ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʦʧʨʝʜʝʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ. ʎʝʣʠ, 
ʪʨʝʙʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʦʙʫʯʝʥʠʷ ʜʘʶʪ ʵʪʘʣʦʥʥʳʡ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʡ 
ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ. 

ɸʥʘʣʠʟ ʣʦʛʠʢʦ-ʬʠʣʦʩʦʬʩʢʦʡ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ, ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, 
ʧʨʘʢʪʠʢʘ ʰʢʦʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʯʝʪʣʠʚʦ ʚʳʷʚʠʣʘʩʴ 
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ʦʩʦʙʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʙʣʝʤʳ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʨʝʥʠʷ ʠ ʦʮʝʥʢʠ 
ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ. ʉʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 
ʚʥʝʩʰʝʝ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʢʫ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʊʝʨʤʠʥ çʢʨʠʪʝʨʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝè ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʝʜʣʦʞʝʥ 
ʈ. ɻʣʘʩʝʨʦʤ. ʉʝʛʦʜʥʷ ʚ ʟʘʨʫʙʝʞʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʢʨʠʪʝʨʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 
ʪʝʩʪʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʨʷʜʫ ʩ ʥʦʨʤʘʪʠʚʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʪʝʩʪʘʤʠ ʜʦʩʪʠʞʝʥʠʡ. 

ɺ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʠʟʤʝʨʝʥʠʠ ʠ ʦʮʝʥʢʝ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 
ʫʯʘʱʠʭʩʷ ʣʝʞʠʪ ʣʠʯʥʦʩʪʥʳʡ ʧʦʜʭʦʜ (ɸ.ɼ. ɸʣʬʝʨʦʚ, ɽ.ɺ. ɹʦʥʜʘʨʝʚʩʢʘʷ, ɸ.ʀ. ʂʦʯʝʪʦʚ ʠ ʪ. ʜ.). 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʟʘʚʠʷʱʠʝ ʦʪ ʛʨʫʧʧʦʚʳʭ ʠ 
ʢʦʣʣʝʢʪʠʚʥʳʭ ʬʦʨʤ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ (ɹ.ʌ. ʃʦʤʦʚ, ʈ.ʉ. ʅʝʤʦʚ, ɸ.ɺ. ʇʝʪʨʦʚʩʢʠʡ), ʠʟʫʯʝʥʘ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʬʠʢʩʘʮʠʠ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ 
ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ (ʄ.ɼ. ɺʠʥʦʛʨʘʜʦʚ, ɺ.ʗ ʃʷʫʜʠʩ, ʊ.ɸ. ʄʘʪʠʩ, ɺ.ʇ. ʊʘʨʘʥʪʝʡ). 

ʇʨʦʙʣʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʟʤʝʨʝʥʠʡ ʠ ʦʮʝʥʢʠ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 
ʫʯʘʱʠʭʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʧʨʘʢʪʠʢʫ ʦʙʫʯʝʥʠʷ 
ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʠ ʟʘʜʘʥʠʡ (ɺ.ɺ. ɸʛʝʝʚ, ʀ.ʗ. ʃʝʨʥʝʨ, ʃ.ʄ. ʌʨʠʜʤʘʥ ʠ ʜʨ.). 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʦʙʲʝʢʪʠʚʥʦʤ ʠʥʩʪʨʫʤʝʥʪʝ ʠʟʤʝʨʝʥʠʷ ʫʯʝʙʥʳʭ 
ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʷʚʠʚʰʠʤʠʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 
ʪʝʩʪʘʤʠ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʝʜʘʛʦʛʠʢʝ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʫʯʠʪʝʣʝʤ, ʥʝ ʦʙʣʘʜʘʶʱʠʤ 
ʜʦʩʪʘʪʦʯʥʳʤ ʦʧʳʪʦʤ, ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. ʈʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʠʟʤʝʨʝʥʠʷ ʠ ʦʮʝʥʢʠ ʫʯʝʙʥʳʭ 
ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʧʨʦʙʣʝʤʘ 
ʩʦʩʪʘʚʣʝʥʠʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʠ ʛʦʤʦʛʝʥʥʳʭ ʢʨʠʪʝʨʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʝʩʪʦʚ, 
ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʶ ʦʙʫʯʝʥʠʷ. 

ɼʦ ʩʠʭ ʧʦʨ ʥʝʪ ʝʜʠʥʩʪʚʘ ʤʥʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʫʱʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʫʯʝʙʥʳʭ 
ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ, ʩʠʪʫʘʮʠʠ ʧʦʣʥʦʛʦ ʫʩʚʦʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʤʝʭʘʥʠʟʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʦʙʫʯʝʥʠʷ ʢʘʢ ʮʝʣʦʩʪʥʦʛʦ 
ʧʨʦʮʝʩʩʘ, ʦʩʦʙʝʥʥʦʩʪʠ ʢʨʠʪʝʨʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʘʢ ʩʨʝʜʩʪʚʘ ʠʟʫʯʝʥʠʷ ʠ 
ʦʮʝʥʢʠ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ, ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʚ ʢʦʥʢʨʝʪʥʦʡ 
ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʘ. 

ʆʩʥʦʚʥʦʡ ʧʫʪʴ ʫʩʪʨʘʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʮʝʥʠʚʘʥʠʷ 
ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ï ʵʪʦ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟʤʝʨʝʥʠʷ ʠ ʦʮʝʥʢʠ ʫʯʝʙʥʳʭ 
ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ ʠ ʤʝʭʘʥʠʟʤʘ ʚʥʝʜʨʝʥʠʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʊʘʢʞʝ 
ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʬʠʣʦʩʦʬʩʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦʛʦ-
ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʥrʤʠ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʘʟʨʳʚʘ ʤʝʞʜʫ 
ʪʝʦʨʠʝʡ ʠ ʧʨʘʢʪʠʢʦʡ. 

ʂʦʥʩʪʘʪʘʮʠʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ ʩʚʷʟʘʥʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʝʦʜʦʣʝʥʠʷ ʨʷʜʘ 
ʩʫʝɦʩʪʚʝʥʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ: 1) ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʚ ʪʝʦʨʠʠ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʦʙʲʝʢʪʠʚʥʦʩʪʴ 
ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʠ ʧʨʘʢʪʠʢʦʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ 
ʩʣʘʙʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʯʥʦʩʪʥʳʝ ʘʩʧʝʢʪʳ ʩʫʙʲʝʢʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 2) ʤʝʞʜʫ 
ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʘ ʰʢʦʣ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢʨʠʪʝʨʠʘʣʴʥʦ-ʦʨʠʝʪʥʠʨʦʚʘʥʥʦʛʦ 
ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʘʢ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʢʠ 
ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʠ ʛʦʤʦʛʝʥʥʳʭ ʠ ʛʝʪʝʨʦʛʝʥʥʳʭ ʪʝʩʪʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʝʩʪʠʨʦʚʘʥʠʷ; 3) ʤʝʞʜʫ 
ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ɺʋɿʦʚ ʠ ʥʘʩʫʱʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʘʢʪʠʢʠ ʧʦ 
ʚʚʝʜʝʥʠʶ ʚ ʥʠʭ ʥʦʚʳʭ ʜʠʩʮʠʧʣʠʥ, ʨʘʩʰʠʨʷʶʱʠʭ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ 
ʫʯʠʪʝʣʝʡ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʦʙʲʝʢʪʠʚʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 
ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ; 4) ʤʝʞʜʫ ʦʮʝʥʢʦʡ, ʢʦʪʦʨʫʶ ʚʳʩʪʘʚʣʷʝʪ ʧʝʜʘʛʦʛ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ, ʠ ʦʮʝʥʢʦʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʠʪʦʛʦʤ ʪʝʩʪʠʨʦʚʘʥʠʷ 
(ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʘʚʳʢʘ ʚ ʧʨʠʤʝʥʝʥʠʠ ʪʝʩʪʦʚ). 
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ʗ. ɸ. ɺʦʡʥʦʚʘ 
 

ʕʃɽʂʊʈʆʅʅʓʁ ʋʏɽɹʅʀʂ ʇʆ ʌʀɿʀʂɽ ɼʃʗ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʆɹʋʏɽʅʀʗ  

ɺ ʆɹʑɽʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʐʂʆʃɽ 

 
ʂʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠʦʨʠʪʝʪʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʩʸ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʠ 
ʫʛʣʫʙʣʝʥʠʶ ʰʢʦʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʤʦʜʝʨʥʠʟʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʠ 
ʧʦʜʭʦʜʳ ʢ ʢʘʯʝʩʪʚʫ ʦʙʨʘʟʦʚʘʥʠʷ: ʧʦʚʳʰʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ 
ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ, ʫʣʫʯʰʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʥʘʥʠʡ ʠ ʠʥʪʝʛʨʘʮʠʠ 
ʰʢʦʣʴʥʳʭ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚʥʦʩʠʪ ʚ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ ʨʘʟʣʠʯʥʳʝ 
ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʢ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ, ʪʘʢ ʠ ʢ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʤʦʪʠʚʘʮʠʦʥʥʳʤ 
ʧʨʦʮʝʩʩʘʤ, ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʭʘʨʘʢʪʝʨ ʯʝʣʦʚʝʢʘ, ʧʨʠ ʵʪʦʤ, ʧʦ ʤʥʝʥʠʶ ʆ.ʂ. ʊʠʭʦʤʠʨʦʚʘ [1], ʦʪʤʝʯʘʝʪʩʷ 
ʫʩʠʣʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʘʝʤʳʭ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʦʤʧʴʶʪʝʨʦʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ 
ʀʂʊ ʚ ʦʙʫʯʝʥʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 
ʘʢʪʠʚʠʟʘʮʠʠ ʦʙʫʯʘʝʤʦʛʦ, çʬʦʨʤʠʨʦʚʘʥʠʶ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʝʤʦʛʦ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 
ʦʙʨʘʟʦʚʘʥʠʶ, ʩʘʤʦʦʙʫʯʝʥʠʶ, ʩʘʤʦʚʦʩʧʠʪʘʥʠʶ, ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʠè [2]. ʆʥʠ ʪʘʢʞʝ 
ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ ʠ ʤʦʜʫʣʴʥʦ-ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ 
ʦʙʫʯʘʝʤʳʭ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʟʘʥʠʤʘʶʱʠʭ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʦʙʨʘʟʥʦʤ ʤʳʰʣʝʥʠʠ, ʘ ʦʙʨʘʟʥʦʩʪʴ 
ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʝʭ ʠʣʠ ʠʥʳʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʚ ʧʘʤʷʪʠ ʦʙʫʯʘʝʤʦʛʦ ʦʙʦʛʘʱʘʝʪ ʚʦʩʧʨʠʷʪʠʝ 
ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʥʘʫʯʥʦʤʫ ʧʦʥʠʤʘʥʠʶ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʠʟʤʝʥʷʝʪ ʩʨʦʢʠ ʦʙʫʯʝʥʠʷ, ʘ ʟʘʯʘʩʪʫʶ 
ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʇʇʉ) ʥʘ ʫʨʦʢʝ ʟʘʙʠʨʘʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʥʦ 
ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʝʣʶ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʦʩʚʝʪʠʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʚʦʧʨʦʩ. ʇʨʠ 
ʵʪʦʤ ʧʨʠʤʝʥʝʥʠʝ ʇʇʉ ʧʦʤʦʛʘʝʪ ʫʯʘʱʠʤʩʷ ʚʥʠʢʥʫʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʚ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ 
ʷʚʣʝʥʠʷ, ʠʟʫʯʠʪʴ ʚʘʞʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʠʟʫʯʝʥʳ ʙʝʟ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ. 

ʉʤʝʪʘʥʥʠʢʦʚ ɸ.ʃ. [3] ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʥʘ 
ʫʨʦʢʝ ʜʦʩʪʠʛʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʧʘʢʝʪʦʚ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, 
ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʜʘʥʥʳʝ ʪʝʤʳ ʠʣʠ ʨʘʟʜʝʣʳ ʩ ʧʝʯʘʪʥʳʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ, ʩʠʩʪʝʤʘʤʠ 
ʢʦʥʪʨʦʣʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʝʜʤʝʪʘʤ; ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʮʝʣʳʝ ʫʯʝʙʥʳʝ ʢʫʨʩʳ 
ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʢʫʨʩʦʚ; ʵʢʩʧʝʨʪʥʦ-ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 
ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʜʘʯʫ ʟʥʘʥʠʡ ʠ ʜʦʩʪʫʧ ʢ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘʨʘʚʥʝ,  
ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʠ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʚʝʜʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʧʦʜʭʦʜʦʚ ʢ ʦʙʫʯʝʥʠʶ, ʘ ʪʘʢʞʝ ʤʘʩʩʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝ ʚʩʝʤ ʫʯʘʱʠʤʩʷ 
ʜʦʩʪʫʧʥʦ ʩʪʘʥʜʘʨʪʥʦʝ ʦʙʫʯʝʥʠʝ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʫʭʫʜʰʘʝʪ ʫʩʧʝʚʘʝʤʦʩʪʴ ʚ ʰʢʦʣʝ. ʂ ʯʠʩʣʫ 
ʫʯʘʱʠʭʩʷ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʝ ʧʦʩʝʱʘʶʱʠʭ ʟʘʥʷʪʠʷ ʚ ʰʢʦʣʝ, ʦʪʥʦʩʷʪʩʷ: ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʜʦʤʘʰʥʝʤ 
ʦʙʫʯʝʥʠʠ ʚ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʠʟ-ʟʘ ʙʦʣʝʟʥʠ; ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʧʦʨʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʯʪʦ ʪʨʝʙʫʝʪ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩ ʦʪʨʳʚʦʤ ʠʟ ʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʱʠʭʩʷ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʝ ʧʦʩʝʱʘʶʱʠʭ ʟʘʥʷʪʠʷ ʧʦ ʪʝʤ 
ʠʣʠ ʠʥʳʤ ʧʨʝʜʤʝʪʘʤ, ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʳʤ.  

ɽʱʸ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ, ʫʭʫʜʰʘʶʱʠʤ ʫʩʚʦʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ 
ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʤʘʤʠ ʢʫʨʩʘ, ʧʦʵʪʦʤʫ, ʧʨʦʧʫʩʪʠʚ ʟʘʥʷʪʠʷ ʠ ʥʝ ʧʦʨʘʙʦʪʘʚ ʜʦʤʘ, ʨʝʙʸʥʦʢ ʥʝ 
ʩʧʦʩʦʙʝʥ ʩʨʘʟʫ ʞʝ ʚʣʠʪʴʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʪʝʨʠ 
ʠʥʪʝʨʝʩʘ ʢ ʧʨʝʜʤʝʪʫ ʠ ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ çʟʘʙʨʘʩʳʚʘʥʠʝè. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʚʥʝʜʨʝʥʠʶ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 
ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʩʣʦʞʠʚʰʝʡʩʷ ʚ ʧʨʘʢʪʠʢʝ ʦʙʫʯʝʥʠʷ ʩʠʪʫʘʮʠʝʡ ʠ 
ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʢʘʯʝʩʪʚʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ʇʦʥʷʪʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (Distance Education) ʟʘʠʤʩʪʚʦʚʘʥʦ ʠʟ ʘʥʛʣʠʡʩʢʦʛʦ 
ʷʟʳʢʘ ʠ ʧʨʘʢʪʠʢʠ ʦʙʨʘʟʦʚʘʥʠʷ ʂʘʥʘʜʳ ʠ ʉʐɸ ʠ ʦʟʥʘʯʘʝʪ ʦʙʫʯʝʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʢʦʛʜʘ 
ʫʯʠʪʝʣʴ ʠ ʫʯʘʱʠʝʩʷ ʨʘʟʜʝʣʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ. 

ʇʦʜ ʪʝʨʤʠʥʦʤ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ ʠ 
ʫʤʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʝʡʰʠʭ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʙʤʝʥ ʫʯʝʙʥʦʡ 
ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʵʣʝʢʪʨʦʥʥʦʡ 
ʧʦʯʪʦʡ, ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʷʤʠ, ʫʯʝʙʥʳʤʠ ʬʦʨʫʤʘʤʠ ʠ ʯʘʪʘʤʠ. ɺʘʞʥʝʡʰʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ 
ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʝʨʚʝʨʘʭ 
ʫʯʝʙʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʢʫʨʩʦʚ, ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʫʨʦʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ, ʘʥʠʤʘʮʠʡ 
ʧʦ ʫʯʝʙʥʦʡ ʪʝʤʘʪʠʢʝ, ʥʘʫʯʥʳʭ ʧʦʠʩʢʦʚʳʭ ʤʘʰʠʥ ʜʣʷ ʧʦʠʩʢʘ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʚʦʧʨʦʩʳ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ 
ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 
ʦʙʨʘʟʦʚʘʥʠʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ ʚ ʘʢʪʠʚʥʳʡ 
ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʠʯʝʤ ʧʨʦʮʝʩʩ ʥʝ ʧʘʩʩʠʚʥʦʛʦ ʦʚʣʘʜʝʥʠʷ ʟʥʘʥʠʷʤʠ, ʘ ʘʢʪʠʚʥʦʡ 
ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ, ʧʨʠʤʝʥʝʥʠʷ ʠʤ ʥʘ ʧʨʘʢʪʠʢʝ 
ʵʪʠʭ ʟʥʘʥʠʡ ʠ ʯʝʪʢʦʛʦ ʦʩʦʟʥʘʥʠʷ, ʛʜʝ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʠ ʜʣʷ ʢʘʢʠʭ ʮʝʣʝʡ ʵʪʠ ʟʥʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 
ʧʨʠʤʝʥʝʥʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩʦʚʤʝʩʪʥʦ, ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʧʨʠ 
ʨʝʰʝʥʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʙʣʝʤ, ʧʨʦʷʚʣʷʷ ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʫʤʝʥʠʷ, 
ʚʦʟʤʦʞʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʦʙʱʝʥʠʷ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ ʠʟ ʜʨʫʛʠʭ ʰʢʦʣ ʩʚʦʝʛʦ ʨʝʛʠʦʥʘ, ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ 
ʩʪʨʘʥʳ ʠ ʜʘʞʝ ʜʨʫʛʠʭ ʩʪʨʘʥ ʤʠʨʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝ 
ʪʦʣʴʢʦ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʮʝʥʪʨʘʭ ʩʚʦʝʡ ʰʢʦʣʳ, ʥʦ ʠ ʚ ʥʘʫʯʥʳʭ, ʢʫʣʴʪʫʨʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʮʝʥʪʨʘʭ ʚʩʝʛʦ ʤʠʨʘ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʥʝʟʘʚʠʩʠʤʦʛʦ, ʥʦ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʛʦ 
ʤʥʝʥʠʷ ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʙʣʝʤʝ, ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 
ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʩʝʣʴʩʢʠʤʠ ʫʯʘʱʠʤʠʩʷ, ʫʯʘʱʠʤʠʩʷ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠʣʠ 
ʣʠʮʘʤʠ, ʥʝʩʧʦʩʦʙʥʳʤʠ ʜʦʩʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ. 

ʄʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʢ ʦʙʨʘʟʦʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ 
ʧʷʪʴʶ ʦʩʥʦʚʥʳʤʠ ʤʦʤʝʥʪʘʤʠ: 1) ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʙʫʯʘʶʱʝʛʦ ʠ ʦʙʫʯʘʝʤʦʛʦ ʠ, ʢʘʢ ʤʠʥʠʤʫʤ, 
ʥʘʣʠʯʠʝ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʤʝʞʜʫ ʥʠʤʠ; 2) ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʘʟʜʝʣʝʥʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦ ʠ 
ʦʙʫʯʘʝʤʦʛʦ; 3) ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʘʟʜʝʣʝʥʥʦʩʪʴ ʦʙʫʯʘʝʤʦʛʦ ʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ; 
4) ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʫʯʘʝʤʦʛʦ ʠ ʦʙʫʯʘʶʱʝʛʦ; 5) ʧʦʜʙʦʨ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ 
ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ, ʪʘʢ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʭʚʘʪʳʚʘʝʪ ʨʷʜ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ī ʦʪ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʝʯʘʪʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, 
ʢʦʛʜʘ ʦʙʱʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʦʯʪʝ ʠ ʪʝʣʝʬʦʥʫ, ʜʦ ʜʚʫʩʪʦʨʦʥʥʠʭ ʚʠʜʝʦʢʫʨʩʦʚ, ʢʦʛʜʘ 
ʦʙʫʯʘʶʱʠʡ ʠ ʦʙʫʯʘʝʤʳʡ çʚʩʪʨʝʯʘʶʪʩʷè ʥʘ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʵʢʨʘʥʘʭ [4]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʨʷʜʫ ʩ 
ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ: 
ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʚʢʣʶʯʘʶʱʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, 
ʪʨʝʥʠʥʛʦʚʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ; ʢʦʥʪʨʦʣʴʥʦ-ʪʝʩʪʠʨʫʶʱʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʠʥʳʝ 
ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʤʦʜʝʣʴ ʩʝʪʝʚʦʛʦ 
ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʙʫʯʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʯʝʨʝʟ ʩʝʪʴ ʦʪʧʨʘʚʣʷʝʪʩʷ ʫʯʘʱʠʤʩʷ, ʠ ʪʘʢʠʤ ʞʝ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʠʟʫʝʪʩʷ 
ʩʠʩʪʝʤʘ ʧʨʦʚʝʨʢʠ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʩʠʩʪʝʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʩʦʚʤʝʩʪʥʳʝ ʧʨʦʝʢʪʳ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʥʝʦʜʥʦʢʨʘʪʥʦ 
ʚʳʩʪʘʚʣʷʣʠʩʴ ʫʯʘʱʠʤʠʩʷ ʥʘ ʩʘʡʪʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. ɼʣʷ ʧʦʠʩʢʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʨʝʜʤʝʪʘʤ ʧʨʝʜʣʘʛʘʶ ʩʩʳʣʢʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ [5]. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʚ ʰʢʦʣʘʭ, ʧʝʨʝʰʝʜʰʠʭ ʥʘ ʨʘʙʦʪʫ ʧʦ 
ʥʦʚʳʤ ʫʯʝʙʥʳʤ ʧʣʘʥʘʤ, ʫʯʠʪʳʚʘʶʱʠʤ ʚʚʝʜʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʫ ʫʯʘʱʠʭʩʷ ʧʦʚʳʩʠʣʘʩʴ 
ʤʦʪʠʚʘʮʠʷ ʢ ʦʙʫʯʝʥʠʶ ʠ ʪʚʦʨʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, 
ʧʦʩʪʨʦʝʥʥʦʤ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʫʯʝʙʥʳʭ 
ʟʘʥʷʪʠʡ (ʫʨʦʢʦʚ, ʩʝʤʠʥʘʨʦʚ, ʢʦʥʩʫʣʴʪʘʮʠʡ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʟʘʯʝʪʦʚ), 
ʦʙʫʯʘʶʱʠʡ ʠ ʦʙʫʯʘʝʤʳʡ ʚ ʦʩʥʦʚʥʦʤ ʢʦʥʪʘʢʪʠʨʫʶʪ ʪʦʣʴʢʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʩʫʣʴʪʘʮʠʡ ʠ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʧʦʩʢʦʣʴʢʫ ʣʝʢʮʠʠ ʜʘʶʪʩʷ ʫʯʘʱʠʤʩʷ ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ ʚ ʫʯʝʙʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ 
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ʧʦʩʦʙʠʷʭ (ʋʇʇ). ɺ ʋʇʇ ʚʢʣʶʯʝʥʳ ʪʘʢʞʝ ʚʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ. ʊʝʢʩʪʦʚʘʷ ʣʝʢʮʠʷ, ʦʜʥʘʢʦ, 
ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʋ ʫʯʘʱʝʛʦʩʷ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʢ 
ʥʝʧʦʥʷʪʥʳʤ ʧʨʠ ʯʪʝʥʠʠ ʤʝʩʪʘʤ, ʯʝʨʝʜʦʚʘʥʠʷ ʯʪʝʥʠʷ ʩ ʦʙʜʫʤʳʚʘʥʠʝʤ, ʘʥʘʣʠʟʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʝʢʩʪʝ 
ʣʝʛʯʝ ʫʚʠʜʝʪʴ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʩʦʜʝʨʞʘʥʠʷ. ɺʦʧʨʦʩʳ, ʦʩʪʘʶʱʠʝʩʷ ʫ ʩʣʫʰʘʪʝʣʷ ʧʦʩʣʝ ʫʷʩʥʝʥʠʷ 
ʩʦʜʝʨʞʘʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʛʣʫʙʦʢʠ ʧʦ ʧʦʩʪʘʥʦʚʢʝ, ʧʨʠʥʮʠʧʠʘʣʴʥʳ ʧʦ 
ʩʫʪʠ, ʩʦʜʝʨʞʘʪʝʣʴʥʳ ʧʦ ʬʦʨʤʝ, ʧʦʩʢʦʣʴʢʫ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʨʴʝʟʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ ʠ 
ʝʛʦ ʦʩʤʳʩʣʝʥʠʷ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʱʠʭʩʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʘʠʙʦʣʝʝ 
ʟʥʘʯʠʤʳʭ ʠ ʩʣʦʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʚ ʭʦʜʝ ʢʦʥʩʫʣʴʪʘʮʠʡ. ʂ ʢʦʥʩʫʣʴʪʘʮʠʠ ʫʯʘʱʠʡʩʷ ʫʞʝ ʥʘʢʦʧʠʣ ʩʚʦʠ 
ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʫ ʥʝʛʦ ʚ ʭʦʜʝ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚ ʜʣʷ 
ʩʘʤʦʢʦʥʪʨʦʣʷ, ʧʦʵʪʦʤʫ ʬʫʥʢʮʠʝʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʪʘʥʦʚʠʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʢʦʥʩʫʣʴʪʘʮʠʷ 
ʫʯʘʱʝʛʦʩʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʦʨʛʘʥʠʟʘʪʦʨʦʤ, ʘ ʫʯʘʱʠʡʩʷ ī ʠʥʠʮʠʘʪʦʨʦʤ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ.  

ʇʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʢ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʦʙʫʯʝʥʠʶ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʝ ʷʚʣʷʝʪʩʷ 
ʦʜʥʠʤ ʠʟ ʩʣʝʜʩʪʚʠʡ ʧʝʨʝʭʦʜʘ ʢ ʧʨʦʬʠʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʪʘʢ ʢʘʢ ʠʟʫʯʝʥʠʝ ʢʫʨʩʦʚ ʚ ʨʘʤʢʘʭ ʩʝʪʝʚʦʡ 
ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʚʤʝʱʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʨʘʟʥʳʤʠ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʫʜʘʣʝʥʥʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʝ 
ʷʚʣʷʶʪʩʷ: 1) ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ; 2) ʨʘʩʰʠʨʝʥʠʝ 
ʩʬʝʨʳ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ; 3) ʠʥʪʝʛʨʘʮʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 
ʦʙʫʯʝʥʠʷ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʦʙʫʯʝʥʠʷ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

ɼʘʥʥʳʝ ʮʝʣʠ ʧʨʝʜʧʦʣʦʞʠʣʠ ʨʝʘʣʠʟʘʮʠʶ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 1) ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 
ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ; 2) ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʪʝʤʳ, ʨʘʟʜʝʣʘ ʠʟ ʰʢʦʣʴʥʦʡ 
ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʚʥʝ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ; 3) ʨʝʘʣʠʟʘʮʠʷ ʙʘʟʦʚʦʛʦ ʢʫʨʩʘ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 
ʫʯʘʱʠʭʩʷ, ʥʝ ʠʤʝʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʧʦʩʝʱʘʪʴ ʰʢʦʣʫ ʚʦʦʙʱʝ ʠʣʠ ʚ ʪʝʯʝʥʠʝ 
ʢʘʢʦʛʦ-ʪʦ ʦʪʨʝʟʢʘ ʚʨʝʤʝʥʠ; 4) ʧʦʜʛʦʪʦʚʢʘ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʫʯʝʙʥʳʤ ʧʨʝʜʤʝʪʘʤ ʢ ʩʜʘʯʝ 
ʵʢʟʘʤʝʥʦʚ; 5) ʣʠʢʚʠʜʘʮʠʷ ʧʨʦʙʝʣʦʚ ʚ ʟʥʘʥʠʷʭ, ʫʤʝʥʠʷʭ, ʥʘʚʳʢʘʭ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 
ʧʨʝʜʤʝʪʘʤ ʰʢʦʣʴʥʦʛʦ ʮʠʢʣʘ; 6) ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʠʥʪʝʨʝʩʘʤ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ï ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʚʳʭʦʜʦʚ ʚ ʩʣʦʞʠʚʰʝʡʩʷ 
ʩʠʪʫʘʮʠʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʀʤʝʥʥʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ 
ʧʦʤʦʯʴ ʨʝʙʸʥʢʫ ʥʝ ʪʦʣʴʢʦ ʥʝ ʦʪʩʪʘʚʘʪʴ ʦʪ ʩʚʝʨʩʪʥʠʢʦʚ, ʥʦ ʠ ʨʘʟʚʠʚʘʪʴ ʚ ʩʝʙʝ ʪʚʦʨʯʝʩʢʠʝ 
ʟʘʜʘʪʢʠ, ʘ ʪʘʢʞʝ ʚʳʨʘʙʘʪʳʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʫʩʠʜʯʠʚʦʩʪʴ ʠ ʪʨʫʜʦʣʶʙʠʝ. 
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ʅ. ɺ. ɻʫʮʢʦ, ʉ. ʈ. ɹʦʥʜʘʨʴ, ʊ. ʉ. ɻʝʨʘʩʠʤʝʥʦʢ 

 

ʇʆʉʊʈʆɽʅʀɽ ɺʉɽɻʆ ʄʅʆɾɽʉʊɺɸ 

ɸɺʊʆʅʆʄʅʓʍ ʂʋɹʀʏɽʉʂʀʍ ʉʀʉʊɽʄ ɺʊʆʈʆɻʆ ʇʆʈʗɼʂɸ,  

ʀʄɽʖʑʀʍ ʏɸʉʊʅʓʁ ʀʅʊɽɻʈɸʃ ɺ ɺʀɼɽ ʆʂʈʋɾʅʆʉʊʀ 
 

ʇʫʩʪʴ ʥʘʤ ʜʘʥʘ ʘʚʪʦʥʦʤʥʘʷ ʩʠʩʪʝʤʘ (1) ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʩʦʜʝʨʞʘʱʘʷ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ 

ʤʥʦʛʦʯʣʝʥʳ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ. 

ʇʨʦʚʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ (1) ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʫʞʝ ʧʦ 

ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʥʝʣʴʟʷ ʥʘʡʪʠ ʦʩʦʙʳʝ ʪʦʯʢʠ ʵʪʦʡ ʩʠʩʪʝʤʳ ʚ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʧʣʦʩʢʦʩʪʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʜʣʷ ʤʥʦʛʦʯʣʝʥʦʚ  ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 

ɻʘʤʠʣʴʪʦʥʘ ʠ ʪʦʯʢʠ  ʷʚʣʷʶʪʩʷ ʦʩʦʙʳʤʠ. 

http://podelise.ru/docs/26512/index-948.html?page=11
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 (1) 

ʅʘʡʜʝʤ ʫʩʣʦʚʠʷ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʩʪʝʤʳ (17), ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚʳʰʝ ʫʢʘʟʘʥʥʳʝ 

ʫʩʣʦʚʠʷ. 

1) ʋʩʣʦʚʠʝ, ʯʪʦʙʳ ʪʦʯʢʠ  ʙʳʣʠ ʦʩʦʙʳʤʠ ʪʦʯʢʘʤʠ ʩʠʩʪʝʤʳ (17). 

ʇʦʜʩʪʘʚʠʚ ʪʦʯʢʠ  ʚ ʩʠʩʪʝʤʫ (1), ʧʦʣʫʯʠʤ: 

.     (2) 

ʇʦʜʩʪʘʚʠʚ ʪʦʯʢʠ  ʚ ʩʠʩʪʝʤʫ (1), ʧʦʣʫʯʠʤ: 

.      (3) 

ʈʝʰʘʷ ʩʠʩʪʝʤʳ (2) ʠ (3),  ʥʘʭʦʜʠʤ, ʯʪʦ:  

. 

ʊʦʛʜʘ ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ (4): 

 

2) ʋʩʣʦʚʠʝ ɻʘʤʠʣʴʪʦʥʘ, ʪ. ʝ. . 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʠʟ ʩʠʩʪʝʤʳ (4) ʚʳʧʠʩʳʚʘʝʤ: 

. 

ʅʘʭʦʜʠʤ ʧʨʦʠʟʚʦʜʥʳʝ ʠ ʟʘʧʠʩʳʚʘʝʤ ʨʘʚʝʥʩʪʚʦ: 

. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ . 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʘ (4) ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

.  (5) 

3) ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤ ʚʠʜʘ (5), ʜʣʷ ʢʦʪʦʨʳʭ ʦʢʨʫʞʥʦʩʪʴ 

 ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʠʥʪʝʛʨʘʣʦʤ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʜʘʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʝʝ 

ʪʦʞʜʝʩʪʚʦ [1]: 

, 

ʛʜʝ  ï ʤʥʦʛʦʯʣʝʥ  ï ʩʪʝʧʝʥʠ, ʪ. ʝ. . ʅʘʭʦʜʠʤ 

ʧʨʦʠʟʚʦʜʥʳʝ , ʠ ʟʘʧʠʩʳʚʘʝʤ ʪʦʞʜʝʩʪʚʦ: 

. 
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ʇʨʠʨʘʚʥʷʚ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʩʪʝʧʝʥʷʭ ʠ ʨʝʰʠʚ ʧʦʣʫʯʝʥʥʫʶ ʩʠʩʪʝʤʫ, 

ʥʘʭʦʜʠʤ, ʯʪʦ:  

 

. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤ ʚʠʜʘ (5), ʜʣʷ ʢʦʪʦʨʳʭ ʦʢʨʫʞʥʦʩʪʴ 

 ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʠʥʪʝʛʨʘʣʦʤ: 

.  (6) 

ʊʝʦʨʝʤʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʣʷ ʩʠʩʪʝʤʳ (1) ʚʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

1 ʦʢʨʫʞʥʦʩʪʴ  ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʠʥʪʝʛʨʘʣʦʤ ʩʠʩʪʝʤʳ (1); 

2 ʪʦʯʢʠ  ï ʦʩʦʙʳʝ ʪʦʯʢʠ ʩʠʩʪʝʤʳ (1); 

3 ; 

ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ (1) ʠʤʝʣʘ ʚʠʜ (6). 

ɼʘʣʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ (6) ʙʫʜʝʤ ʧʨʦʚʦʜʠʪʴ, ʩʯʠʪʘʷ, ʯʪʦ  ʠ .  

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʩʠ  ʠ  ʙʫʜʫʪ ʦʩʦʙʳʤʠ ʣʠʥʠʷʤʠ ʩʠʩʪʝʤʳ (6). 

ʌʘʟʦʚʫʶ ʧʣʦʩʢʦʩʪʴ  ʜʦʧʦʣʥʠʤ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʝʥʥʳʤʠ ʪʦʯʢʘʤʠ. ɹʫʜʝʤ ʚʳʷʩʥʷʪʴ 

ʧʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʘʚʳʝ ʯʘʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ï ʤʥʦʛʦʯʣʝʥʳ, ʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʬʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ 

çʩʬʝʨʫ ʇʫʘʥʢʘʨʝè, ʪ. ʝ. ʥʘ ʩʬʝʨʫ ʨʘʜʠʫʩʘ ʝʜʠʥʠʮʘ, ʢʘʩʘʶʱʫʶʩʷ ʧʣʦʩʢʦʩʪʠ  ʚ ʥʘʯʘʣʝ 

ʢʦʦʨʜʠʥʘʪ. ʀʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʧʣʦʩʢʦʩʪʠ ʧʝʨʝʡʜʫʪ ʧʨʠ ʵʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʝ ʢʨʠʚʳʝ ʩʬʝʨʳ, 

ʧʨʠʯʝʤ ʩʝʜʣʘ, ʫʟʣʳ ʠ ʬʦʢʫʩʳ ʩʦʭʨʘʥʷʶʪ ʪʦʪ ʞʝ ʚʠʜ [2]. 

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʇʫʘʥʢʘʨʝ ʚʚʝʣ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ 

ʥʘʟʚʘʥʠʝ çʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʇʫʘʥʢʘʨʝè. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʇʫʘʥʢʘʨʝ ʧʦʟʚʦʣʷʶʪ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʝʥʥʳʝ ʪʦʯʢʠ ʧʝʨʝʚʦʜʠʪʴ ʚ 

ʢʦʥʝʯʥʳʝ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʫʶʪʩʷ. ʆʥʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ 

      (7) 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʝʥʥʳʭ ʪʦʯʝʢ, ʥʝ ʣʝʞʘʱʠʭ ʥʘ çʢʦʥʮʘʭè  ʠ 

       (8) 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʝʥʥʳʭ ʪʦʯʝʢ, ʣʝʞʘʱʠʭ ʥʘ çʢʦʥʮʘʭè. 

ʊʝʧʝʨʴ ʢ ʩʠʩʪʝʤʝ: 

    (9) 

ʧʨʠʤʝʥʷʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʇʫʘʥʢʘʨʝ (7) ʠ (8) ʠ ʧʦʣʫʯʠʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʠʩʪʝʤʳ: 

  (10) 

. (11) 

ʊʘʢ ʢʘʢ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ (9) ʩʪʦʷʪ ʤʥʦʛʦʯʣʝʥʳ ʩʪʝʧʝʥʠ , ʪʦ ʧʦʣʫʯʝʥʥʳʝ 

ʩʠʩʪʝʤʳ (10) ʠ (11) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 
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. 

ɼʝʣʘʝʤ ʟʘʤʝʥʫ ʚʨʝʤʝʥʠ  ʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʘʝʤ 

    (12) 

    (13) 

ʜʣʷ ʩʠʩʪʝʤʳ (12) ʥʘʭʦʜʷʪʩʷ ʦʩʦʙʳʝ ʪʦʯʢʠ ʚʠʜʘ . ɼʣʷ ʵʪʦʛʦ ʧʦʣʘʛʘʶʪ ʚ ʧʨʘʚʳʭ ʯʘʩʪʷʭ 

ʩʠʩʪʝʤʳ (12)  ʠ ʧʨʠʨʘʚʥʠʚʘʶʪ ʠʭ ʢ ʥʫʣʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪ ʫʨʘʚʥʝʥʠʝ ʜʣʷ 

ʦʪʳʩʢʘʥʠʷ ʢʦʦʨʜʠʥʘʪʳ  ʦʩʦʙʳʭ ʪʦʯʝʢ . ɸ ʟʘʪʝʤ ʜʘʥʥʳʝ ʪʦʯʢʠ ʠʩʩʣʝʜʫʶʪʩʷ, ʢʘʢ ʠ ʚ 

ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʧʣʦʩʢʦʩʪʠ. 
ʏʪʦʙʳ ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ (9) ʥʘ çʢʦʥʮʘʭè , ʚ ʩʠʩʪʝʤʝ (13) 

ʧʦʣʘʛʘʶʪ . ɽʩʣʠ ʧʨʘʚʳʝ ʯʘʩʪʠ ʩʠʩʪʝʤʳ (13) ʦʙʨʘʱʘʶʪʩʷ ʚ ʥʫʣʴ, ʪʦ ʪʦʯʢʘ (0;0) 

ʷʚʣʷʝʪʩʷ ʦʩʦʙʦʡ ʪʦʯʢʦʡ ʠ ʝʝ ʠʩʩʣʝʜʫʶʪ, ʢʘʢ ʚ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʧʣʦʩʢʦʩʪʠ. ɽʩʣʠ ʧʨʘʚʳʝ ʯʘʩʪʠ 
ʩʠʩʪʝʤʳ (13) ʥʝ ʦʙʨʘʱʘʶʪʩʷ ʚ ʥʫʣʴ, ʪʦ ʪʦʯʢʘ (0:0) ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦʡ ʪʦʯʢʦʡ. 

ʂ ʩʠʩʪʝʤʝ (1) ʙʫʜʝʤ ʧʨʠʤʝʥʷʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʇʫʘʥʢʘʨʝ (7). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ 
ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ: 

. 

ʉʜʝʣʘʝʤ ʟʘʤʝʥʫ ʚʨʝʤʝʥʠ  ʠ ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ (14): 

. 

ʅʘʭʦʜʠʤ ʦʩʦʙʳʝ ʪʦʯʢʠ ʚʠʜʘ : 

, 

 

 

, 

, 

. 
ʀʤʝʝʤ ʦʩʦʙʳʝ ʪʦʯʢʠ ʚʠʜʘ , ʝʩʣʠ . ʊʝʧʝʨʴ ʢ ʩʠʩʪʝʤʝ (1) ʙʫʜʝʤ ʧʨʠʤʝʥʷʪʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʇʫʘʥʢʘʨʝ (8). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ: 
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. 

ʉʜʝʣʘʝʤ ʟʘʤʝʥʫ ʚʨʝʤʝʥʠ  ʠ ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ: 

. 

ʊʝʧʝʨʴ ʧʦʣʘʛʘʝʤ 0. ʇʦʣʫʯʘʝʤ, ʯʪʦ , ʥʦ ʪʘʢ ʢʘʢ  (ʧʦ ʨʘʥʝʝ 

ʚʚʝʜʝʥʥʳʤ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ), ʪʦ çʢʦʥʮʳè ʦʩʠ OY ʥʝ ʷʚʣʷʶʪʩʷ ʦʩʦʙʦʡ ʪʦʯʢʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʠʤʝʝʤ ʚ ʙʝʩʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʧʣʦʩʢʦʩʪʠ ʦʩʦʙʳʝ ʪʦʯʢʠ . 

ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ (14) ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ . 

ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ ʭʘʨʘʢʪʝʨ ʦʩʦʙʳʭ ʪʦʯʝʢ ʩʠʩʪʝʤʳ (14), ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ 
ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ: 

. 
ʅʘʡʜʝʤ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ: 

 

 

 

. 

ʉʦʩʪʘʚʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʠ ʥʘʡʜʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʯʠʩʣʘ ʚ ʦʙʱʝʤ 
ʚʠʜʝ, ʘ ʧʦʪʦʤ ʚʳʧʦʣʥʠʤ ʧʦʜʩʪʘʥʦʚʢʫ: 

. 
ʀʣʠ .  

ʊʦʛʜʘ . ʆʢʦʥʯʘʪʝʣʴʥʦ,  

 ʠ . 

ʄʳ ʥʘʰʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʯʠʩʣʘ ʦʩʦʙʳʭ ʪʦʯʝʢ . ʉʠʩʪʝʤʘ (8) ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʳʝ ʪʦʯʢʠ:  

, ʝʩʣʠ . 

ɽʩʣʠ ʞʝ , ʪʦ ʦʩʦʙʳʭ ʪʦʯʝʢ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʥʝʪ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʙʫʜʫʪ ʧʨʠʥʠʤʘʪʴ ʚʳʨʘʞʝʥʠʷ ʚ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʯʠʩʣʘʭ , ʦʩʦʙʳʝ ʪʦʯʢʠ ʚʠʜʘ  ʤʦʛʫʪ ʙʳʪʴ:  

¶ ʫʟʣʘʤʠ, ʝʩʣʠ ʚʳʨʘʞʝʥʠʷ ʦʙʘ ʦʪʨʠʮʘʪʝʣʴʥʳ ʠʣʠ ʦʙʘ ʧʦʣʦʞʠʪʝʣʴʥʳ; 

¶ ʯʝʪʳʨʝʭʩʝʧʘʨʘʪʨʠʩʥʳʤʠ ʩʝʜʣʘʤʠ, ʝʩʣʠ ʚʳʨʘʞʝʥʠʷ ʨʘʟʥʳʭ ʟʥʘʢʦʚ. 
ʄʳ ʥʘʰʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʯʠʩʣʘ ʚʩʝʭ ʦʩʦʙʳʭ ʪʦʯʝʢ ʩʠʩʪʝʤʳ (6), ʧʦʵʪʦʤʫ ʤʦʞʝʤ 

ʚʳʷʩʥʠʪʴ ʭʘʨʘʢʪʝʨ ʵʪʠʭ ʪʦʯʝʢ, ʧʨʦʚʝʜʷ ʘʥʘʣʠʟ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʪʦʛʦ, ʢʘʢʠʤ ʤʦʞʝʪ ʙʳʪʴ 
ʧʦʜʢʦʨʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʯʠʩʣʘʭ.  
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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʥʦʤʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʚʠʜʘ: 

 
ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

Å ʥʘʡʜʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ, ʥʘʣʘʛʘʝʤʳʝ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʩʪʝʤʳ, 
ʯʪʦʙʳ ʦʢʨʫʞʥʦʩʪʴ  

Å  ʙʳʣʘ ʯʘʩʪʥʳʤ ʠʥʪʝʛʨʘʣʦʤ ʩʠʩʪʝʤʳ; 
Å ʚʳʷʩʥʝʥ ʭʘʨʘʢʪʝʨ ʦʩʦʙʳʭ ʪʦʯʝʢ ʩʠʩʪʝʤʳ ʚ ʢʦʥʝʯʥʦʡ ʠ ʙʝʩʢʦʥʝʯʥʦʡ ʯʘʩʪʷʭ ʧʣʦʩʢʦʩʪʠ; 
Å ʧʦʩʪʨʦʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʢʘʨʪʠʥʳ ʧʦʚʝʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʩʠʩʪʝʤʳ ʚ ʢʨʫʛʝ ʇʫʘʥʢʘʨʝ. 
ʀʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʧʨʠ ʜʨʫʛʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ. ɺʩʝ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʚ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 
ʫʨʘʚʥʝʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɽʨʫʛʠʥ, ʅ.ʇ. ʇʦʩʪʨʦʝʥʠʝ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ ʩʠʩʪʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʠʤʝʶʱʠʭ 

ʟʘʜʘʥʥʫʶ ʠʥʪʝʛʨʘʣʴʥʫʶ ʢʨʠʚʫʶ / ʅ.ʇ. ɽʨʫʛʠʥ // ʇʄʄ. ï 1952. ïʊ. 16, ɺʳʧ. 6. ï ʉ. 659ï670. 

2. ɹʘʫʪʠʥ, ʅ.ʅ. ʄʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ 
ʧʣʦʩʢʦʩʪʠ / ʅ.ʅ. ɹʘʫʪʠʥ, ɽ.ɸ. ʃʝʘʥʪʦʚʠʯ. ï ɻʣʘʚʥʘʷ ʨʝʜʘʢʮʠʷ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠʟʜ-ʚʘ 

çʅʘʫʢʘè, ʄ., 1976. 
 

 

ʅ. ɺ. ɻʫʮʢʦ, ʖ. ɺ. ɻʦʨʙʘʪʦʚʘ 

 

ʈɽʐɽʅʀɽ ɿɸɼɸʏ, ɺʆʉʍʆɼʗʑʀʍ  

ʂ ʂʃɸʉʉʀʏɽʉʂʀʄ ʈɽɿʋʃʔʊɸʊɸʄ ʍʋʇʇɽʈʊɸ, ɸɻʈɸɺɸʃʗ ʀ ɸʉɸɸɼɸ 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʘʚʪʦʨʳ ʦʙʨʘʱʘʣʠʩʴ ʢ 

ʚʦʧʨʦʩʫ ʚʣʠʷʥʠʷ ʩʚʦʡʩʪʚ i-ʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʜʛʨʫʧʧ (ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ i) ʥʘ ʩʪʨʦʝʥʠʝ 
ʛʨʫʧʧʳ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʫʙʣʠʢʘʮʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ 
ʦʙʦʙʱʝʥʥʦ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʜʛʨʫʧʧ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ˤ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʦʨʠʷ ʦʙʦʙʱʝʥʥʦ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʜʛʨʫʧʧ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʨʘʟʚʠʪʳʤ ʫʯʝʥʠʝʤ, ʦʙʦʛʘʱʝʥʥʳʤ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʈʠʩʫʥʦʢ 2 ï ʂʘʨʪʠʥʘ ʧʦʚʝʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ 

ʩʠʩʪʝʤʳ ʚ ʢʨʫʛʝ ʇʫʘʥʢʘʨʝ, ʝʩʣʠ  

ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʠʥʘ ʧʦʚʝʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ 

ʩʠʩʪʝʤʳ ʚ ʢʨʫʛʝ ʇʫʘʥʢʘʨʝ, ʝʩʣʠ  
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ʛʣʫʙʦʢʠʭ ʪʝʦʨʝʤ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʧʨʠʤʝʨʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʤʝʝʪʩʷ ʠ ʨʷʜ ʦʪʢʨʳʪʳʭ ʟʘʜʘʯ ʚ 
ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʈʝʰʝʥʠʝ ʯʘʩʪʠ ʠʟ ʥʠʭ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʦʜʛʨʫʧʧʘ H ʛʨʫʧʧʳ G ʥʘʟʳʚʘʝʪʩʷ 2-ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ (ʠʣʠ 

ʚʪʦʨʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ) ʛʨʫʧʧʳ G, ʝʩʣʠ H ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʚ 

ʥʝʢʦʪʦʨʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʝ M ʛʨʫʧʧʳ G. ɸʥʘʣʦʛʠʯʥʦ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ  

3-ʤʘʢʩʠʤʘʣʴʥʳʝ, 4-ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʜʘʣʝʝ ʧʦʜʛʨʫʧʧʳ.  

ʃʝʛʢʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʩʚʝʨʭʨʘʟʨʝʰʠʤʳʭ ʛʨʫʧʧʘʭ ʦʜʥʘ ʠ ʪʘ ʞʝ ʧʦʜʛʨʫʧʧʘ ʤʦʞʝʪ ʙʳʪʴ 

n-ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ m-ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʷ nÍm. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʟʦʚʸʤ ʧʦʜʛʨʫʧʧʫ 

H ʛʨʫʧʧʳ G ʩʪʨʦʛʦ n-ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G, ʝʩʣʠ H ʷʚʣ̫ʝʪʩʷ n-ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʦʜʛʨʫʧʧʦʡ ʚ G, ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ n-ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʚ ʣʶʙʦʡ ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʜʛʨʫʧʧʝ 

ʛʨʫʧʧʳ G. ʅʘʧʨʠʤʝʨ, ʚ ʛʨʫʧʧʝ SL(2,3) ʝʜʠʥʩʪʚʝʥʥʘʷ ʧʦʜʛʨʫʧʧʘ ʧʦʨʷʜʢʘ 2 ʷʚʣʷʝʪʩʷ  

2-ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ, ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦ 2-ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ. 

ʉʚʷʟʴ ʤʝʞʜʫ  2-ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ ʛʨʫʧʧʳ G ʠ ʩʪʨʫʢʪʫʨʦʡ ʛʨʫʧʧʳ G  

ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ. ʅʦ, ʧʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʣʫʯʠʣʠ ʈʝʜʝʠ [1], ʦʧʠʩʘʚʰʠʡ ʥʝʨʘʟʨʝʰʠʤʳʝ ʛʨʫʧʧʳ ʩ ʘʙʝʣʝʚʳʤʠ ʚʪʦʨʳʤʠ 

ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ, ʠ ʍʫʧʧʝʨʪ [2], ʫʩʪʘʥʦʚʠʚʰʠʡ ʩʚʝʨʭʨʘʟʨʝʰʠʤʦʩʪʴ ʛʨʫʧʧʳ, ʚ 

ʢʦʪʦʨʦʡ ʚʩʝ ʚʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ ʥʦʨʤʘʣʴʥʳ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʪʠʤʫʣʠʨʦʚʘʣʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʘʭ ʉʫʜʟʫʢʠ [3] ʠ ʗʥʢʦ 

[4] ʩʦʜʝʨʞʠʪʩʷ ʦʧʠʩʘʥʠʝ ʢʦʥʝʯʥʳʭ ʥʝʨʘʟʨʝʰʠʤʳʭ ʛʨʫʧʧ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ 2-ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʧʦʜʛʨʫʧʧʳ ʥʠʣʴʧʦʪʝʥʪʥʳ. ʆʧʠʩʘʥʠʝ ʨʘʟʨʝʰʠʤʳʭ ʛʨʫʧʧ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ ʚʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʧʦʜʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ ʥʠʣʴʧʦʪʝʥʪʥʳʤʠ, ʙʳʣʦ ʧʦʣʫʯʝʥʦ ɺ.ɸ. ɹʝʣʦʥʦʛʦʚʳʤ ʚ [5].  

ʆʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʳ ʈʝʜʝʠ ʠ ʍʫʧʧʝʨʪʘ ʧʦʣʫʯʠʣʠ ʩʚʦʝ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ  

ʚ ʨʘʙʦʪʝ ɸʛʨʘʚʘʣʷ [6], ʛʜʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʛʨʫʧʧʘ G ʷʚʣʷʝʪʩʷ ʩʚʝʨʭʨʘʟʨʝʰʠʤʦʡ, ʝʩʣʠ ʚʩʝ ʝʝ  

2-ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ S-ʢʚʘʟʠʥʦʨʤʘʣʴʥʳ (ʧʦʜʛʨʫʧʧʘ H ʛʨʫʧʧʳ G ʥʘʟʳʚʘʝʪʩʷ  

S-ʢʚʘʟʠʥʦʨʤʘʣʴʥʦʡ ʚ G, ʝʩʣʠ H ʧʝʨʝʩʪʘʥʦʚʦʯʥʘ ʩʦ ʚʩʝʤʠ ʩʠʣʦʚʩʢʠʤʠ ʧʦʜʛʨʫʧʧʘʤʠ ʛʨʫʧʧʳ G),  

ʘ ʪʘʢʞʝ ʚ ʨʘʙʦʪʝ ʃ.ʗ. ʇʦʣʷʢʦʚʘ [7], ʢʦʪʦʨʳʡ ʜʦʢʘʟʘʣ, ʯʪʦ ʛʨʫʧʧʘ ʷʚʣʷʝʪʩʷ ʩʚʝʨʭʨʘʟʨʝʰʠʤʦʡ, ʝʩʣʠ 

ʚʩʝ ʝʝ 2-ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ ʧʝʨʝʩʪʘʥʦʚʦʯʥʳ ʩʦ ʚʩʝʤʠ ʝʝ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ ʨʘʙʦʪʝ [8] ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʛʨʫʧʧ, ʫ ʢʦʪʦʨʳʭ ʢʘʞʜʘʷ ʚʪʦʨʘʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʧʝʨʝʩʪʘʥʦʚʦʯʥʘ ʩʦ ʚʩʝʤʠ ʧʝʨʚʳʤʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʪʢʨʳʪʳʝ ʚʦʧʨʦʩʳ ʚ 

ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

I. ʂʘʢʦʚʦ ʪʦʯʥʦʝ ʩʪʨʦʝʥʠʝ ʛʨʫʧʧ, ʚ ʢʦʪʦʨʳʭ ʢʘʞʜʘʷ (ʩʪʨʦʛʦ) 2-ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʦʜʛʨʫʧʧʘ S-ʢʚʘʟʠʥʦʨʤʘʣʴʥʘ? 

II . ʂʘʢʦʚʦ ʪʦʯʥʦʝ ʩʪʨʦʝʥʠʝ ʥʝʥʠʣʴʧʦʪʝʥʪʥʳʭ ʛʨʫʧʧ, ʚ ʢʦʪʦʨʳʭ ʢʘʞʜʘʷ (ʩʪʨʦʛʦ)  

2-ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʥʦʨʤʘʣʴʥʘ? 

ʉʣʝʜʫʶʱʘʷ ʣʝʤʤʘ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩʳ I ʠ II. ʉ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʣʝʤʤʳ ʤʦʞʥʦ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʨʘʙʦʪʝ [9, ʪʝʦʨʝʤʘ 2.1] ʠʣʠ ʥʘ ʩʘʡʪʝ ʞʫʨʥʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʦʧʫʙʣʠʢʦʚʘʥʘ ʨʘʙʦʪʘ. 

ʃʝʤʤʘ 1. ʇʫʩʪʴ G ï ʥʝʥʠʣʴʧʦʪʝʥʪʥʘʷ ʛʨʫʧʧʘ. ʊʦʛʜʘ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳ: 

(1) G ʷʚʣʷʝʪʩʷ ʩʚʝʨʭʨʘʟʨʝʰʠʤʦʡ ʛʨʫʧʧʦʡ ʐʤʠʜʪʘ; 

(2) ʢʘʞʜʘʷ 2-ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G ʥʦʨʤʘʣʴʥʘ; 

(3) ʢʘʞʜʘʷ ʩʪʨʦʛʦ 2-ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G S-ʢʚʘʟʠʥʦʨʤʘʣʴʥʘ; 

(4) ʢʘʞʜʘʷ ʩʪʨʦʛʦ 2-ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G ʥʦʨʤʘʣʴʥʘ; 

(5) ʢʘʞʜʘʷ 2-ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G S-ʢʚʘʟʠʥʦʨʤʘʣʴʥʘ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ p, q ʠ r ï ʧʨʦʩʪʳʝ (ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʨʘʟʣʠʯʥʳʝ) ʯʠʩʣʘ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʘʚʪʦʨʳ ʦʙʨʘʱʘʣʠʩʴ ʢ 

ʚʦʧʨʦʩʫ ʚʣʠʷʥʠʷ ʩʚʦʡʩʪʚ ʪʨʝʪʴʠʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʜʛʨʫʧʧ ʥʘ ʩʪʨʦʝʥʠʝ ʛʨʫʧʧʳ. ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʣʯʢʦʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʘ ʫʧʦʤʷʥʫʪʘʷ ʥʘʤʠ ʚʳʰʝ ʨʘʙʦʪʘ ʍʫʧʧʝʨʪʘ 

[2], ʛʜʝ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʘʞʜʘʷ ʪʨʝʪʴʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G 

ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʡ ʚ G, ʢʦʤʤʫʪʘʥʪ G' ʛʨʫʧʧʳ G ʥʠʣʴʧʦʪʝʥʪʝʥ ʠ ʧʦʨʷʜʦʢ ʢʘʞʜʦʛʦ ʛʣʘʚʥʦʛʦ 

ʬʘʢʪʦʨʘ ʛʨʫʧʧʳ G ʜʝʣʠʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ ʜʚʘ ʧʨʦʩʪʳʭ ʯʠʩʣʘ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʠʣ 

ʨʘʟʚʠʪʠʝ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʙʦʪʝ [10] ʙʳʣʦ ʫʪʦʯʥʝʥʦ ʩʪʨʦʝʥʠʝ ʛʨʫʧʧʳ ʩ 
ʥʦʨʤʘʣʴʥʳʤʠ ʪʨʝʪʴʠʤʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʫʙʣʠʢʘʮʠʷ [11] 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦʨʦʜʠʣʘ ʩʣʝʜʫʶʱʠʡ ʦʪʢʨʳʪʳʡ ʚʦʧʨʦʩ. 
III . ʂʘʢʦʚʦ ʪʦʯʥʦʝ ʩʪʨʦʝʥʠʝ ʥʝʥʠʣʴʧʦʪʝʥʪʥʳʭ ʛʨʫʧʧ, ʚ ʢʦʪʦʨʳʭ ʢʘʞʜʘʷ 3-

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʥʦʨʤʘʣʴʥʘ? 
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ʉʪʨʦʝʥʠʝ ʥʝʥʠʣʴʧʦʪʝʥʪʥʳʭ ʛʨʫʧʧ, ʚ ʢʦʪʦʨʳʭ ʢʘʞʜʘʷ 3-ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ 
ʥʦʨʤʘʣʴʥʘ, ʦʧʠʩʳʚʘʝʪ ʪʝʦʨʝʤʘ 1 [12]. 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ G ï ʥʝʥʠʣʴʧʦʪʝʥʪʥʘʷ ʛʨʫʧʧʘ. ʊʦʛʜʘ ʢʘʞʜʘʷ 3-ʤʘʢʩʠʤʘʣʴʥʘʷ 
ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʡ ʚ G ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʣʠʙʦ 
|G|=pŬqɓrɔ, Ŭ+ɓ+ɔÒ3, ʣʠʙʦ G ʠʟʦʤʦʨʬʥʘ SL(2,3), ʣʠʙʦ G ʷʚʣʷʝʪʩʷ ʩʚʝʨʭʨʘʟʨʝʰʠʤʦʡ ʛʨʫʧʧʦʡ 
ʦʜʥʦʛʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 
(1) G ï ʛʨʫʧʧʘ ʐʤʠʜʪʘ; 
(2) G = [P]Q, ʛʜʝ |P|=p, |Q|=qɓ (ɓÓ3); ʛʨʫʧʧʘ Q ʣʠʙʦ ʮʠʢʣʠʯʝʩʢʘʷ, ʣʠʙʦ ʷʚʣʷʝʪʩʷ ʘʙʝʣʝʚʦʡ 
ʛʨʫʧʧʦʡ ʪʠʧʘ (qɓ-1, q), ʣʠʙʦ ʠʟʦʤʦʨʬʥʘ ʛʨʫʧʧʝ ʢʚʘʪʝʨʥʠʦʥʦʚ ʧʦʨʷʜʢʘ 8, ʣʠʙʦ ʠʟʦʤʦʨʬʥʘ ʛʨʫʧʧʝ 
Mɓ(q) (ɓ>4); CQ(P)=ɋɓ-2(Q);   
(3) G = [P]Q, ʛʜʝ P ï ʮʠʢʣʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʧʦʨʷʜʢʘ p2, ʦʙʝ ʛʨʫʧʧʳ ʌ(P)Q ʠ G/ʌ(P) ʷʚʣʷʶʪʩʷ 
ʛʨʫʧʧʘʤʠ ʐʤʠʜʪʘ, ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʠʟ Q ʩʦʚʧʘʜʘʝʪ ʩ Z(G); 
(4) G = [P1ĬP2]Q, ʛʜʝ |P1|=|P2| = p, P1Q ï ʛʨʫʧʧʘ ʐʤʠʜʪʘ ʠ ʛʨʫʧʧʘ P2Q ʣʠʙʦ ʥʠʣʴʧʦʪʝʥʪʥʘ, 
ʣʠʙʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʦʡ ʐʤʠʜʪʘ; 
(5) G = ([P]Q)R, ʛʜʝ P ʠ R ï ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ ʛʨʫʧʧʳ G, |P| = p, |R| = r, Q ï 
ʮʠʢʣʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʠ F(G)=PRʌ(Q). 

ɺ ʪʝʦʨʝʤʝ 1 ʠ ʚ ʩʣʝʜʫʶʱʠʭ ʪʝʦʨʝʤʘʭ P, Q ʠ R ʦʙʦʟʥʘʯʘʶʪ ʥʝʢʦʪʦʨʳʝ ʩʠʣʦʚʩʢʫʶ p-
ʧʦʜʛʨʫʧʧʫ, ʩʠʣʦʚʩʢʫʶ q-ʧʦʜʛʨʫʧʧʫ ʠ ʩʠʣʦʚʩʢʫʶ r-ʧʦʜʛʨʫʧʧʫ ʛʨʫʧʧʳ G. ʏʝʨʝʟ Mɓ(q) ʦʙʦʟʥʘʯʘʝʪʩʷ 

q-ʛʨʫʧʧʘ < a, b | aq^(ɓ-1)
=bq

=1, ab
=a(1+q)^(ɓ-2)

>, ʛʜʝ ɓ > 2, ʠ ɓ > 3 ʧʨʠ q = 2 (ʩʤ. [13, ʩ. 190]).  
ʆʪʤʝʪʠʤ ʝʱʝ ʦʜʠʥ ʠʥʪʝʨʝʩʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʫʞʝ ʫʧʦʤʷʥʫʪʦʡ ʨʘʥʝʝ ʨʘʙʦʪʝ [8], ʚ ʢʦʪʦʨʦʡ 

ʘʚʪʦʨʳ ʧʦʣʫʯʠʣʠ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʛʨʫʧʧ, ʢʘʞʜʘʷ ʚʪʦʨʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʢʦʪʦʨʳʭ 
ʧʝʨʝʩʪʘʥʦʚʦʯʥʘ ʩʦ ʚʩʝʤʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ. ɹʘʟʠʨʫʷʩʴ ʥʘ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʨʘʙʦʪʝ 
[14] ɺ. ɻʦ, ɽ.ɺ. ʃʝʛʯʝʢʦʚʘ ʠ ɸ.ʅ. ʉʢʠʙʘ ʧʦʣʫʯʠʣʠ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʥʝʥʠʣʴʧʦʪʝʥʪʥʳʭ ʛʨʫʧʧ, ʚ 
ʢʦʪʦʨʳʭ ʢʘʞʜʘʷ ʚʪʦʨʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʧʝʨʝʩʪʘʥʦʚʦʯʥʘ ʩʦ ʚʩʝʤʠ ʪʨʝʪʴʠʤʠ 
ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʡ ʞʝ ʧʫʙʣʠʢʘʮʠʠ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʨʘʟʨʝʰʠʤʦʩʪʴ ʛʨʫʧʧʳ, ʢʘʞʜʘʷ ʪʨʝʪʴʷ 
ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʢʦʪʦʨʦʡ X-ʧʝʨʝʩʪʘʥʦʚʦʯʥʘ ʩʦ ʚʩʝʤʠ ʚʪʦʨʳʤʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ 
ʧʦʜʛʨʫʧʧʘʤʠ, ʛʜʝ X ï ʧʦʜʛʨʫʧʧʘ ʌʠʪʪʠʥʛʘ.  

ɺ ʩʚʷʟʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʩʣʝʜʫʶʱʠʝ ʦʪʢʨʳʪʳʝ 
ʚʦʧʨʦʩʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ɿʘʜʘʯʘ 1 (ʄʦʥʘʭʦʚ ɺ.ʉ, ʊʘʚʛʝʥʴ ʆ.ʀ. [15, ʚʦʧʨʦʩ 3.10]). ʂʘʢʦʚʦ ʪʦʯʥʦʝ ʩʪʨʦʝʥʠʝ ʛʨʫʧʧ, 
ʚ ʢʦʪʦʨʳʭ ʣʶʙʳʝ ʜʚʝ 3-ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ ʧʝʨʝʩʪʘʥʦʚʦʯʥʳ?  

IV . ʂʘʢʦʚʦ ʪʦʯʥʦʝ ʩʪʨʦʝʥʠʝ ʛʨʫʧʧ, ʚ ʢʦʪʦʨʳʭ ʢʘʞʜʘʷ 3-ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ  
S-ʢʚʘʟʠʥʦʨʤʘʣʴʥʘ? 

ʆʪʚʝʪ ʥʘ ʚʦʧʨʦʩ IV ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʪʝʦʨʝʤʝ ʦ ʩʪʨʦʝʥʠʠ ʛʨʫʧʧ, ʫ ʢʦʪʦʨʳʭ ʚʩʝ 
ʪʨʝʪʴʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ S-ʢʚʘʟʠʥʦʨʤʘʣʴʥʳ [16]. 

ʊʝʦʨʝʤʘ 2. ɺ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ ʢʘʞʜʘʷ 3-ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G 
ʷʚʣʷʝʪʩʷ S-ʢʚʘʟʠʥʦʨʤʘʣʴʥʦʡ ʚ G, ʢʦʛʜʘ ʛʨʫʧʧʘ G ʣʠʙʦ ʥʠʣʴʧʦʪʝʥʪʥʘ, ʣʠʙʦ |G|=pŬqɓrɔ, ʛʜʝ 
Ŭ+ɓ+ɔ Ò 3, ʣʠʙʦ G ʠʟʦʤʦʨʬʥʘ SL(2,3), ʣʠʙʦ G ʷʚʣʷʝʪʩʷ ʩʚʝʨʭʨʘʟʨʝʰʠʤʦʡ ʛʨʫʧʧʦʡ ʦʜʥʦʛʦ ʠʟ 
ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

(1) G ï ʛʨʫʧʧʘ ʐʤʠʜʪʘ; 
(2) G=[P]Q, ʛʜʝ |P|=p, |Q|=qɓ (ɓÒ3); ʛʨʫʧʧʘ Q ʣʠʙʦ ʮʠʢʣʠʯʝʩʢʘʷ, ʣʠʙʦ ʷʚʣʷʝʪʩʷ ʘʙʝʣʝʚʦʡ 

ʛʨʫʧʧʦʡ ʪʠʧʘ (qɓ-1, q), ʣʠʙʦ ʠʟʦʤʦʨʬʥʘ ʛʨʫʧʧʝ ʢʚʘʪʝʨʥʠʦʥʦʚ ʧʦʨʷʜʢʘ 8, ʣʠʙʦ ʠʟʦʤʦʨʬʥʘ ʛʨʫʧʧʝ 
Mɓ(q); CQ(P)=ɋɓ-2(Q);  

(3) G=[P]Q, ʛʜʝ P ï ʮʠʢʣʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʧʦʨʷʜʢʘ p2, ʦʙʝ ʛʨʫʧʧʳ ʌ(P)Q ʠ G/ʌ(P) 
ʷʚʣʷʶʪʩʷ ʛʨʫʧʧʘʤʠ ʐʤʠʜʪʘ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʠʟ Q ʩʦʚʧʘʜʘʝʪ ʩ Z(G); 

(4) G=[P1ĬP2]Q, ʛʜʝ |P1|=|P2|=p, P1Q ï ʛʨʫʧʧʘ ʐʤʠʜʪʘ ʠ ʛʨʫʧʧʘ P2Q ʣʠʙʦ 
ʥʠʣʴʧʦʪʝʥʪʥʘ, ʣʠʙʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʦʡ ʐʤʠʜʪʘ; 

(5) G=([P]Q)R, ʛʜʝ P ʠ R ï ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ ʛʨʫʧʧʳ G, |P|=p, |R|=r, 
Q ï ʮʠʢʣʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʠ F(G)=PRʌ(Q). 

ɸʥʘʣʠʟ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʫʯʝʥʠʝʤ ʚʣʠʷʥʠʷ ʩʚʦʡʩʪʚ n-ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʜʛʨʫʧʧ (n<4) 

ʥʘ ʩʪʨʦʝʥʠʝ ʛʨʫʧʧʳ, ʩʣʝʜʫʝʪ ʥʘʯʘʪʴ ʩ ʧʫʙʣʠʢʘʮʠʠ ʗʥʢʦ [17], ʧʦʩʚʷʱʝʥʥʦʡ ʦʙʦʙʱʝʥʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʍʫʧʧʝʨʪʘ [2] ʦ ʛʨʫʧʧʘʭ ʩʦ ʚʪʦʨʳʤʠ ʠʣʠ ʪʨʝʪʴʠʤʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ. ʗʥʢʦ 
ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʳʭ ʢʘʞʜʘʷ ʯʝʪʚʝʨʪʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ 
ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʡ, ʠ ʜʦʢʘʟʳʚʘʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʛʨʫʧʧʘ SL(2,5) ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʥʝʨʘʟʨʝʰʠʤʦʡ ʠ ʥʝʧʨʦʩʪʦʡ ʛʨʫʧʧʦʡ ʩ ʪʘʢʠʤ ʩʚʦʡʩʪʚʦʤ. ɺ ʵʪʦʡ ʞʝ ʨʘʙʦʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 
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ʥʝʘʙʝʣʝʚʳ ʧʨʦʩʪʳʝ ʛʨʫʧʧʳ, ʫ ʢʦʪʦʨʳʭ ʜʣʠʥʳ ʮʝʧʝʡ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʜʛʨʫʧʧ ʥʝ ʧʨʝʚʳʰʘʶʪ 
ʯʝʪʳʨʝʭ, ʠʟʦʤʦʨʬʥʳ ʛʨʫʧʧʝ LF(2, p) ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʩʪʦʛʦ p. 

ɻʦʜʦʤ ʧʦʟʞʝ ʚ ʨʘʙʦʪʝ [18] ʗʥʢʦ ʦʙʦʙʱʘʝʪ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʠ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʘʙʝʣʝʚʳ 

ʧʨʦʩʪʳʝ ʛʨʫʧʧʳ, ʫ ʢʦʪʦʨʳʭ ʜʣʠʥʳ ʮʝʧʝʡ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʜʛʨʫʧʧ ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʷʪʠ, 
ʠʟʦʤʦʨʬʥʳ ʛʨʫʧʧʝ $LF(2, q), ʛʜʝ q ï ʩʪʝʧʝʥʴ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʩʪʦʛʦ ʯʠʩʣʘ. 

ɺ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʤʠ ʙʳʣ ʧʦʣʫʯʝʥ ʦʪʚʝʪ ʥʘ ʩʣʝʜʫʶʱʠʡ ʦʪʢʨʳʪʳʡ ʚʦʧʨʦʩ.  

V. ʂʘʢʦʚʦ ʪʦʯʥʦʝ ʩʪʨʦʝʥʠʝ ʛʨʫʧʧ ʐʤʠʜʪʘ ʩ ʦʙʦʙʱʝʥʥʦ ʧʝʨʝʩʪʘʥʦʚʦʯʥʳʤʠ ʧʝʨʚʳʤʠ ʠ 

ʯʝʪʚʝʨʪʳʤʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ? 

ʆʪʚʝʪ ʥʘ ʚʦʧʨʦʩ V ʦ ʩʪʨʦʝʥʠʠ ʛʨʫʧʧ ʐʤʠʜʪʘ ʩ ʦʙʦʙʱʝʥʥʦ ʧʝʨʝʩʪʘʥʦʚʦʯʥʳʤʠ ʧʝʨʚʳʤʠ 

ʠ ʯʝʪʚʝʨʪʳʤʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ ʩʬʦʨʤʠʨʦʚʘʥ ʚ ʪʝʦʨʝʤʝ 3 [19]. 

ʊʝʦʨʝʤʘ 3. ʇʫʩʪʴ G=[P]Q ï ʛʨʫʧʧʘ ʐʤʠʜʪʘ, ʛʜʝ P ʠ Q ï ʩʠʣʦʚʩʢʠʝ ʨ-ʧʦʜʛʨʫʧʧʘ ʠ q-

ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ ʚ ʛʨʫʧʧʝ G ʢʘʞʜʘʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ F(G)-ʧʝʨʝʩʪʘʥʦʚʦʯʥʘ ʩʦ ʚʩʝʤʠ 4-ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ ʠʟ G, 

ʢʦʛʜʘ ʣʠʙʦ |G|=pŬqɓ ʜʣʷ Ŭ+ɓÒ4, ʣʠʙʦ G ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʦʡ ʦʜʥʦʛʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

(1) G ï ʩʚʝʨʭʨʘʟʨʝʰʠʤʘʷ ʛʨʫʧʧʘ ʐʤʠʜʪʘ; 

(2) G=[P]Q, ʛʜʝ|Q|=q2
, |ʌ(ʈ)|Òʨ2 ʠ ʌ(ʈ) ï ʝʜʠʥʩʪʚʝʥʥʘʷ 2-ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ ʈ; 

G=[P]Q, ʛʜʝ |Q|=q, |ʌ(ʈ)|Òʨ
2
 ʠ ʈʟÌʌ(ʈ) ʜʣʷ ʢʘʞʜʦʡ 3-ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʳ ʈ3 ʠʟ ʈ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʦʨʠʠ n-ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʜʛʨʫʧʧ ʠ 
ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʪʨʦʝʥʠʝ ʢʦʥʝʯʥʦʡ ʛʨʫʧʧʳ ʪʝʩʥʦ 

ʩʚʷʟʘʥʦ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʝʝ i-ʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʜʛʨʫʧʧ (ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ i) ʠ ʠʟʫʯʝʥʠʝ 

ʛʨʫʧʧʳ ʧʦ ʩʚʦʡʩʪʚʘʤ ʝʝ i-ʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʜʛʨʫʧʧ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʢ 
ʘʥʘʣʠʟʫ ʦʙʱʝʡ ʧʨʦʙʣʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʨʫʧʧ ʧʦ ʟʘʜʘʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʝʝ ʧʦʜʛʨʫʧʧ.  
 

ʃʠʪʝʨʘʪʫʨʘ 
1. R`edei, L. Ein Satz uber die endlichen einfachen Gruppen / L. R`edei // Acta Math. ï 1950. ï  

T. 84. ï S. 129ï153. 
2. Huppert, B. Normalteiler and maximal Untergruppen endlicher gruppen // Math. Z. ï 1954. ï Vol. 

60. ï P. 409ï434. 
3. Suzuki, M. The nonexistence of a certain type of simple groups of odd order / M. Suzuki // Proc. 

Amer. Math. Soc. ï 1957. ï Vol. 8, N 4. ï P. 686ï695. 
4. Janko, Z. Endliche Gruppen mit lauter nilpotent zweitmaximalen Untergruppen / Z. Janko // Math. 

Z. ï 1962. ï Vol. 79. ï P. 422ï424. 
5. ɹʝʣʦʥʦʛʦʚ, ɺ.ɸ. ʂʦʥʝʯʥʳʝ ʨʘʟʨʝʰʠʤʳʝ ʛʨʫʧʧʳ ʩ ʥʠʣʴʧʦʪʝʥʪʥʳʤʠ 2-ʤʘʢʩʠʤʘʣʴʥʳʤʠ 

ʧʦʜʛʨʫʧʧʘʤʠ / ɺ.ɸ. ɹʝʣʦʥʦʛʦʚ // ʄʘʪ. ʟʘʤʝʪʢʠ. ï 1968. ï ʊ. 3, ˉ 1. ï ʉ. 21ï32. 
6. Agrawal, R.K. Generalized center and hypercenter of a finite group / R.K. Agrawal // Proc. Amer. 

Math. Soc. ï 1976. ï Vol. 54. ï P. 13ï21. 
7. ʇʦʣʷʢʦʚ, ʃ.ʗ. ʂʦʥʝʯʥʳʝ ʛʨʫʧʧʳ ʩ ʧʝʨʝʩʪʘʥʦʚʦʯʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ / ʃ.ʗ. ʇʦʣʷʢʦʚ // 

ʂʦʥʝʯʥʳʝ ʛʨʫʧʧʳ. ï ʄʠʥʩʢ: ʅʘʫʢʘ ʠ ʪʝʭʥʠʢʘ, 1966. ï ʉ. 75ï88. 
8. ʃʝʛʯʝʢʦʚʘ, ɽ.ɺ. ʂʦʥʝʯʥʳʝ ʛʨʫʧʧʳ ʩ ʯʘʩʪʠʯʥʦ ʧʝʨʝʩʪʘʥʦʚʦʯʥʳʤʠ ʚʪʦʨʳʤʠ ʠ ʪʨʝʪʴʠʤʠ 

ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ / ɽ.ɺ. ʃʝʛʯʝʢʦʚʘ, ɸ.ʅ. ʉʢʠʙʘ // ɼʦʢʣ. ʅʘʮ. ʘʢʘʜ. ʥʘʫʢ ɹʝʣʘʨʫʩʠ. ï 2006. ï  
ʊ. 50, ˉ 3. ï ʉ. 27ï29. 

9. ʃʫʮʝʥʢʦ, ʖ.ɺ. ʂʦʥʝʯʥʳʝ ʥʝʥʠʣʴʧʦʪʝʥʪʥʳʝ ʛʨʫʧʧʳ ʩ ʥʦʨʤʘʣʴʥʳʤʠ ʠʣʠ  
S-ʢʚʘʟʠʥʦʨʤʘʣʴʥʳʤʠ n-ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ / ʖ.ɺ. ʃʫʮʝʥʢʦ, ɸ.ʅ. ʉʢʠʙʘ // ʀʟʚʝʩʪʠʷ 
ɻʦʤʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʌ. ʉʢʦʨʠʥʳ. ï 2009. ï ˉ 1 (52). ï ʉ. 134ï138. 

10. Wang, K.-r. Finite Groups Whose 3-maximal Subgroups are Normal / K.-r. Wang // Journal-
Sichuan normal university natural science. ï 2003. ï Vol. 26, part 1. ï P. 6ï9. 

11. Huppert, B. Normalteiler and maximal Untergruppen endlicher gruppen / B. Huppert // Math. Z. ï 
1954. ï Vol. 60. ï P. 409ï434. 

12. ɻʫʮʢʦ, ʅ.ɺ. ʆʙʦʙʱʝʥʥʦ ʢʚʘʟʠʥʦʨʤʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ ʚ ʪʝʦʨʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ /  
ʅ.ɺ. ɻʫʮʢʦ, ʖ.ɺ. ʃʫʮʝʥʢʦ. ï ʄʦʟʳʨʴ: ʋʆ ʄɻʇʋ ʠʤ. ʀ.ʇ. ʐʘʤʷʢʠʥʘ, 2011. ï 216 ʩ. 

13. Gorenstein, D. Finite groups / D. Gorenstein. ï New York-Evanston-London: Harper and Row, 1968.  
14. Guo, W. The structure of finite non-nilpotent groups in which every 2-maximal subgroup permutes 

with all 3-maximal subgroups / W. Guo, H.V. Legchekowa, A.N. Skiba // Communications in Algebra. ï  
2009. ï ˉ 37. ï ʉ. 2446ï2456. 

15. Skiba, A.N. Finite groups with given systems of generalized permutable subgroups / A.N. Skiba // 
ʀʟʚʝʩ. ɻʦʤʝʣʴʩʢʦʛʦ ʛʦʩ. ʫʥ-ʪʘ ʠʤ. ʌ. ʉʢʦʨʠʥʳ. ï 2006. ï ˉ 3 (36). ï C. 12ï32. 

16. ɻʫʮʢʦ, ʅ.ɺ. ʉʪʨʦʝʥʠʝ ʛʨʫʧʧ ʐʤʠʜʪʘ ʩ ʦʙʦʙʱʝʥʥʦ ʧʝʨʝʩʪʘʥʦʚʦʯʥʳʤʠ ʧʝʨʚʳʤʠ, ʚʪʦʨʳʤʠ ʠ 
ʯʝʪʚʝʨʪʳʤʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʜʛʨʫʧʧʘʤʠ / ʅ.ɺ. ɻʫʮʢʦ, ʖ.ɺ. ʃʫʮʝʥʢʦ // ɺʝʩʪʥʠʢ ʇɻʋ, ʩʝʨʠʷ ʉ ʬʫʥʜ. 
ʥʘʫʢ. ï 2011. ï  ̄12. ï ʉ. 67ï72. 



26 

 

17. Janko, Z. Finite groups with invariant fourth maximal subgroups / Z. Janko // Math. Z. ï 1963. ï 
Vol. 82. ï P. 82ï89. 

18. Janko, Z. Finite simple groups with shot chains of subgroups / Z. Janko // Math. Z. ï 1964. ï Vol. 
84. ï P. 428ï437. 

19. ɻʫʮʢʦ, ʅ.ɺ. ʂʦʥʝʯʥʳʝ ʛʨʫʧʧʳ ʩ ʦʙʦʙʱʝʥʥʦ ʢʚʘʟʠʥʦʨʤʘʣʴʥʳʤʠ n-ʤʘʢʩʠʤʘʣʴʥʳʤʠ 
ʧʦʜʛʨʫʧʧʘʤʠ / ʅ.ɺ. ɻʫʮʢʦ, ʖ.ɺ. ʃʫʮʝʥʢʦ // ʄʦʣʦʜʝʞʴ ʚ ʥʘʫʢʝ ï 2012: ʧʨʠʣ. ʢ ʞʫʨʥ. çɺʝʩʮi 
ʅʘʮʳʷʥʘʣʴʥʘʡ ʘʢʘʜʵʤii ʥʘʚʫʢ ɹʝʣʘʨʫʩiè: ɺ 5 ʯ. ï ʏ 3. ʉʝʨʠʷ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ / ʅʘʮ. ɸʢʘʜ. 
ʥʘʫʢ ɹʝʣʘʨʫʩʠ. ʉʦʚʝʪ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʅɸʅ ɹʝʣʘʨʫʩʠ; ʨʝʜʢʦʣ. ʉ.ɺ. ɸʙʣʘʤʝʡʢʦ (ʛʣ. ʨʝʜ.), ʉ.ʗ. ʂʠʣʠʥ  
[ʠ ʜʨ.]. ï ʄʠʥʩʢ: ɹʝʣʘʨʫʩ. ʥʘʚʫʢʘ, 2013. ï ʉ. 12ï14. 

 

 

ʅ. ɺ. ɻʫʮʢʦ, ʉ. ɺ. ʀʛʥʘʪʦʚʠʯ  

 

ʂ ɺʆʇʈʆʉʋ ʀɿʋʏɽʅʀʗ ʆʊɼɽʃʔʅʓʍ ʈɸɿɼɽʃʆɺ 

ʄɸʊɽʄɸʊʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ 
 

ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʥʘʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʘʞʥʳʤʠ ʚ ʩʠʣʫ 

ʠʭ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʧʠʩʘʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʥʷʪʠʷ: 

ʧʨʝʜʝʣ ʯʠʩʣʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʝʣ ʬʫʥʢʮʠʠ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʧʨʝʜʝʣ ʬʫʥʢʮʠʠ ʚ 

ʪʦʯʢʝ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣ ʬʫʥʢʮʠʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʵʪʠʭ ʧʦʥʷʪʠʡ ʚ ʢʫʨʩʝ 

ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʫ ʤʥʦʛʠʭ ʩʪʫʜʝʥʪʦʚ ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ɺ ʧʨʦʮʝʩʩʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʪʩʷ ʤʘʩʩʘ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢ 

ʩʣʘʙʦʡ ʰʢʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʩʪʫʜʝʥʪʦʚ, ʪʘʢ ʠ ʠʭ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ 

ʤʘʪʝʨʠʘʣʘ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʰʠʙʦʢ ʜʦʧʫʩʢʘʝʪʩʷ ʠʟ-ʟʘ ʥʝʟʥʘʥʠʷ ʬʦʨʤʫʣ ʠ 

ʧʨʘʚʠʣ, (ʦʩʦʙʝʥʥʦ ʠʟ-ʟʘ ʥʝʟʥʘʥʠʷ ʬʦʨʤʫʣ ʩʦʢʨʘʱʝʥʥʦʛʦ ʫʤʥʦʞʝʥʠʷ). ʆʯʝʥʴ ʤʥʦʛʠʝ ʦʰʠʙʢʠ 

ʜʦʧʫʩʢʘʶʪʩʷ ʪʘʢʞʝ ʠʟ-ʟʘ ʥʝʫʤʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʠʟ-ʟʘ 

ʥʝʪʦʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ɿʘʯʘʩʪʫʶ ʩʪʫʜʝʥʪʳ ʧʨʝʥʝʙʨʝʛʘʶʪ 

ʧʨʦʚʝʨʢʦʡ ʥʘʣʠʯʠʷ ʚ ʜʘʥʥʦʤ ʧʨʝʜʝʣʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʬʦʨʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʟʘʤʝʥʳ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʭ ʬʫʥʢʮʠʡ ʤʝʞʜʫ ʩʦʙʦʡ. ʊʘʢʞʝ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʦʰʠʙʦʢ 

ʜʦʧʫʩʢʘʝʪʩʷ ʠʟ-ʟʘ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʠ ʧʦʩʧʝʰʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ (ʩʤ. ʪʘʙʣʠʮʫ).  

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʜʦʧʫʩʢʘʶʪ 

ʩʪʫʜʝʥʪʳ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʝʜʝʣʦʚ, ʘ ʪʘʢʞʝ ʦʪʤʝʪʠʤ ʧʨʠʯʠʥʳ ʵʪʠʭ ʦʰʠʙʦʢ.  
 

ʊʘʙʣʠʮʘ ï ɸʥʘʣʠʟ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʜʦʧʫʩʢʘʶʪ ʩʪʫʜʝʥʪʳ  

ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʝʜʝʣʦʚ 
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1. ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʚʝʨʢʠ ʪʦʛʦ 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʥʘʢʦʧʣʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʦʧʳʪ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʜʦʙʠʚʘʪʴʩʷ ʦʪ ʩʪʫʜʝʥʪʦʚ ʛʣʫʙʦʢʦʛʦ ʠ ʧʨʦʯʥʦʛʦ ʫʩʚʦʝʥʠ̫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ ʠ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʯ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʫʯʝʪ 

ʟʥʘʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʩʣʝʞʠʚʘʪʴ ʥʘ ʟʘʥʷʪʠʷʭ ʩʚʷʟʴ ʪʝʦʨʠʠ ʩ ʧʨʘʢʪʠʢʦʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʠʥʪʝʨʝʩʘ ʩʪʫʜʝʥʪʦʚ ʢ ʠʟʫʯʘʝʤʦʤʫ ʤʘʪʝʨʠʘʣʫ. ʇʦʣʝʟʥʦ ʪʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʪʴ ʠ 

ʟʘʢʨʝʧʣʷʪʴ ʨʘʥʝʝ ʧʨʦʡʜʝʥʥʳʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʚʳʭ ʪʝʤ. 

ɺ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʨʝʰʝʥʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʟʘʜʘʯ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʭʦʜʠʪʴ 

ʧʨʦʠʟʚʦʜʥʫʶ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʫʥʢʮʠʠ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʢʦʥʪʨʦʣʴʥʳʭ ʩʨʝʟʦʚ, 
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ʤʥʦʛʠʝ ʠʟ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʥʝ ʟʥʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʝʡʰʠʭ ʬʦʨʤʫʣ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʠʥʦʛʜʘ, ʧʨʦʠʟʚʦʜʷ ʪʝ ʠʣʠ ʠʥʳʝ ʚʳʢʣʘʜʢʠ, ʥʝ ʩʦʚʩʝʤ ʪʦʯʥʦ ʧʦʥʠʤʘʶʪ 

ʩʤʳʩʣ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʦʰʠʙʦʢ ʚ ʨʝʰʝʥʠʷʭ ʟʘʜʘʯ ʥʘ 

ʥʘʭʦʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ ʠ ʥʘ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ. ʊʘʢʘʷ ʞʝ ʧʨʦʙʣʝʤʘ 

ʭʘʨʘʢʪʝʨʥʘ ʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʩʪʫʜʝʥʪʦʚ ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ. ʆʜʥʫ ʠʟ ʧʨʠʯʠʥ ʵʪʦʛʦ ʤʳ ʚʠʜʠʤ ʚ ʪʦʤ, 

ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʘʷ ʪʝʤʘ, ʩʦʛʣʘʩʥʦ ʰʢʦʣʴʥʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ [1], ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʫʯʠʪʝʣʝʤ ʚ ʪʦʤ ʦʙʲʝʤʝ, ʢʦʪʦʨʳʡ ʦʥ ʩʯʠʪʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. 

ɸʥʢʝʪʠʨʦʚʘʥʠʷ, ʪʝʩʪʠʨʦʚʘʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʨʘʙʦʪ,r 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʝʤʝʩʪʨʦʚʳʝ ʟʘʜʘʥʠʷ, ʢʦʣʣʦʢʚʠʫʤʳ, ʨʝʟʫʣʴʪʘʪʳ ʟʘʯʝʪʦʚ ʠ ʵʢʟʘʤʝʥʦʚ ʜʘʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʦʰʠʙʢʠ ʩʪʫʜʝʥʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʚʦʧʨʦʩʦʚ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʦʩʪʠ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

ʇʨʠʤʝʨ 1. ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ  

6 42 3
5

3)( ʭ
ʭ

ʭʭʫ +-= . 

ʇʨʠ ʨʝʰʝʥʠʠ ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ ʙʦʣʴʰʠʥʩʪʚʦ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʪʦʨʦʝ 

ʩʣʘʛʘʝʤʦʝ ʢʘʢ ʜʨʦʙʴ ʠ ʙʝʨʫʪ ʧʨʦʠʟʚʦʜʥʫʶ ʧʦ ʧʨʘʚʠʣʫ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʜʨʦʙʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʜʦʚʦʣʴʥʦ ʥʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ. ʉʪʫʜʝʥʪʳ ʥʝ ʟʘʤʝʯʘʶʪ, ʯʪʦ ʢʦʥʩʪʘʥʪʫ ï5 ʤʦʞʥʦ ʚʳʥʝʩʪʠ 

ʟʘ ʟʥʘʢ ʧʨʦʠʟʚʦʜʥʦʡ, ʘ ʟʘʪʝʤ ʚʟʷʪʴ ʧʨʦʠʟʚʦʜʥʫʶ ʪʦʣʴʢʦ ʦʪ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʠ 
1-ʭ . 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʨʝʪʴʝʛʦ ʩʣʘʛʘʝʤʦʛʦ, ʪʦ ʩʪʫʜʝʥʪʳ ʥʝ ʫʯʠʪʳʚʘʶʪ, ʯʪʦ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ 
ʠʤʝʪʴ ʚ ʚʠʜʫ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʬʫʥʢʮʠʷ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʰʴ ʥʘ 
ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʦʣʫʦʩʠ, ʧʦʵʪʦʤʫ ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ ʠ ʝʝ ʧʨʦʠʟʚʦʜʥʘʷ ʧʨʠ ʜʦʦʧʨʝʜʝʣʝʥʠʠ ʥʘ 
ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʧʦʣʫʦʩʴ ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʷʩʥʝʥʠʷʭ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠ ʭ < 0 ʠʤʝʝʤ 

3

3

1

/3

2

/6 4/6 4 2
)(

3

2
3))(3())(3()3(

ʭ
ʭʭʭʭ =-ÖÖ-=-=-=
-

. 
ʄʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʥʝ ʫʯʠʪʳʚʘʶʪ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʧʨʦʠʟʚʦʜʥʦʡ ʨʦʣʠ ʦʙʣʘʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ. 
ʇʨʠʤʝʨ 2. ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ  

ʭ
ʭʭʫ 8lg)( -=

. 
ʅʘʡʜʷ ʧʨʦʠʟʚʦʜʥʫʶ  

10ln)8(

8
)(/

-
=
ʭʭ

ʭʫ

, 
ʩʪʫʜʝʥʪʳ ʥʝ ʟʘʤʝʯʘʶʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʳʨʘʞʝʥʠʝ 

10ln)8(

8

-ʭʭ  
ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʠ ʚʩʝʭ ʟʥʘʯʝʥʠʷ ʭ, ʦʪʣʠʯʥʳʭ ʦʪ 0 ʠ 8, ʪʦʛʜʘ ʢʘʢ ʠʩʭʦʜʥʘʷ ʬʫʥʢʮʠʷ ʦʧʨʝʜʝʣʝʥʘ 

ʣʠʰʴ ʧʨʠ ʭ<0 ʠʣʠ ʭ>8. ʅʝ ʫʯʠʪʳʚʘʷ ʵʪʦʛʦ, ʩʪʫʜʝʥʪʳ ʟʘʧʠʩʳʚʘʶʪ ʦʪʚʝʪ: 

10ln)8(

8
)(/

-
=
ʭʭ

ʭʫ

, );8()8;0()0;( ¤-¤Í 88ʭ  
ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʝʥʝʙʨʝʛʘʶʪ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʨʦʠʟʚʦʜʥʦʡ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʪʝʢʘʝʪ, ʯʪʦ ʧʨʦʠʟʚʦʜʥʘʷ 
ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʚ ʪʦʯʢʘʭ, ʛʜʝ ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʩʘʤʘ ʠʩʭʦʜʥʘʷ ʬʫʥʢʮʠʷ.  

ʄʥʦʛʠʝ ʠʟ ʩʪʫʜʝʥʪʦʚ ʥʝ ʧʨʠʥʠʤʘʶʪ ʚʦ ʚʥʠʤʘʥʠʝ ʠ ʪʦʛʦ, ʯʪʦ ʫʩʣʦʚʠʝ 
ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʦʩʪʠ ʬʫʥʢʮʠʠ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʝʝ 
ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʚ ʵʪʦʡ ʪʦʯʢʝ, ʘ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 
ʫʩʣʦʚʠʝʤ ʝʝ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʦʩʪʠ ʚ ʵʪʦʡ ʪʦʯʢʝ. 

ʇʨʠʤʝʨ 3.  ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ 

ʭʭʭʫ Ö=)(
. 

ʕʪʘ ʬʫʥʢʮʠʷ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ, ʥʦ ʢ ʥʝʡ ʥʝʧʨʠʤʝʥʠʤʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʘʚʠʣʦ ʚʟʷʪʠʷ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʤʥʦʞʠʪʝʣʷ ʚʳʩʪʫʧʘʝʪ ʭ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʥʝʢʦʪʦʨʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʚʩʷʢʦʡ ʪʦʯʢʠ ʭ0 > 0 ʠʤʝʝʤ  
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2ʭʭʭ =Ö , 
ʦʪʢʫʜʘ  

00
/ 2)( ʭʭʫ =

; 

ʚ ʥʝʢʦʪʦʨʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʚʩʷʢʦʡ ʪʦʯʢʠ ʭ0 < 0 ʘʥʘʣʦʛʠʯʥʦ ʠʤʝʝʤ  
2ʭʭʭ -=Ö

, 
ʦʪʢʫʜʘ  

00
/ 2)( ʭʭʫ -=

; 
ʚ ʪʦʯʢʝ ʭ0 = 0 ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʨʦʠʟʚʦʜʥʫʶ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

0lim)(
)0()(

0
0

/ ==
D

-D

D
ʭ

ʫʭʫ

ʭ
ʭʫ

. 
ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʚʝʨʥʳʡ ʦʪʚʝʪ ʠʤʝʝʪ ʚʠʜ:  

ʭʭʫ 2)(/ =
. 

ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʦʰʠʙʢʠ ʩʪʫʜʝʥʪʳ ʜʦʧʫʩʢʘʶʪ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʜʨʦʙʥʳʭ 
ʬʫʥʢʮʠʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʦʮʝʜʫʨʳ ʚʳʯʠʩʣʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʳ 
ʨʝʢʦʤʝʥʜʫʝʤ ʩʪʫʜʝʥʪʘʤ ʪʘʤ ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʜʘʥʥʫʶ ʜʨʦʙʴ. 

ʇʨʠʤʝʨ 4.  ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ  

x

x
ʭʫ

2cos1

2cos1
)(
+

-
=

. 
ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ, ʨʝʢʦʤʝʥʜʫʝʤ 

ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʜʘʥʥʫʶ ʜʨʦʙʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

xtg
x

x

x

x 2

2

2

cos2

sin2

2cos1

2cos1
==

+

-

. 
ʅʝ ʚʳʧʦʣʥʠʚ ʪʘʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʩʪʫʜʝʥʪʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʜʦʚʦʣʴʥʦ ʛʨʦʤʦʟʜʢʠʤʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ. 
ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʠʥʦʛʜʘ ʜʦʩʪʠʯʴ ʦʩʦʙʝʥʥʦʛʦ 

ʵʬʬʝʢʪʘ ʧʨʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʠ ʬʫʥʢʮʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʣʦʛʘʨʠʬʤʳ. 
ʇʨʠʤʝʨ 5. ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ 

ʭ

ʭ
ʭʫ

17
ln)(

-
=

. 
ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ ʚ ʛʨʫʧʧʘʭ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʧʨʝʦʙʨʘʟʦʚʘʣʠ ʟʘʜʘʥʥʫʶ 

ʬʫʥʢʮʠʶ, ʠʩʧʦʣʴʟʦʚʘʚ ʩʚʦʡʩʪʚʘ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʩʨʘʟʫ ʞʝ 
ʩʪʘʣʠ ʥʘʭʦʜʠʪʴ ʧʨʦʠʟʚʦʜʥʫʶ ʢʘʢ ʦʪ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ, ʯʝʤ ʟʘʛʨʦʤʦʟʜʠʣʠ ʨʝʰʝʥʠʝ ʠ 
ʩʧʨʦʚʦʮʠʨʦʚʘʣʠ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʟʙʝʞʘʪʴ, ʚʳʧʦʣʥʠʚ ʩʣʝʜʫʶʱʠʝ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

xxxxʭʭʭʫ ln)1ln(
2

1
7lnln1ln7lnln17ln)( --+=--+=--Ö=

. 
ʅʦ, ʤʝʞʜʫ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʩʪʫʜʝʥʪʘʤ ʧʦʜʦʙʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʠʭ ʦ ʚʦʟʤʦʞʥʦʤ ʩʫʞʝʥʠʠ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 
ʠʩʭʦʜʥʦʡ ʬʫʥʢʮʠʠ.  

ɺʝʨʥʝʤʩʷ ʢ ʧʨʠʤʝʨʫ 2. ɽʩʣʠ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʟʘʜʘʥʥʫʶ ʬʫʥʢʮʠʶ, ʪʦ ʙʫʜʝʤ ʠʤʝʪʴ: 
y(x) = ln (x-8) ï ln x. 

ɺʠʜʠʤ, ʯʪʦ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣʘ ʭ<0 ʠʣʠ ʭ>8, 

ʘ ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʪʘʣʘ ʭ>8.  
ʇʫʪʝʤ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʧʨʠʤʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʪʴʩʷ ʦʪ ʩʪʫʜʝʥʪʦʚ ʧʦʥʠʤʘʥʠʷ 

ʪʦʛʦ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʣʠʰʴ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʥʠ ʥʝ ʩʫʞʘʶʪ 
ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʭʦʜʥʦʡ ʬʫʥʢʮʠʠ. 

ɻʨʫʙʳʝ ʦʰʠʙʢʠ ʜʦʧʫʩʢʘʶʪʩʷ ʤʥʦʛʠʤʠ ʘʙʠʪʫʨʠʝʥʪʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʤʣʘʜʰʠʭ ʢʫʨʩʦʚ 
ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʟʘʜʘʥʥʦʤ ʚʠʜʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʚʦʦʙʱʝ 
ʥʝʚʦʟʤʦʞʥʦ. 
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ʇʨʠʤʝʨ 6. ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ 
ʫ(ʭ)=ʭ2ʭ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 
ʜʠʬʬʝʨʝʥʮʠʨʫʶʪ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ ʣʠʙʦ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴʥʫʶ, ʣʠʙʦ ʢʘʢ ʩʪʝʧʝʥʥʫʶ. ʆʥʠ ʥʝ 
ʟʥʘʶʪ, ʯʪʦ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

xxxx eeʭʫ ln22ln )()( ==
. 

ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʧʦʚʪʦʨʷʝʪʩʷ ʠ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʬʫʥʢʮʠʡ, ʟʘʜʘʥʥʳʭ 
ʩ ʧʦʤʦʱʴʶ ʣʦʛʘʨʠʬʤʦʚ, ʫ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʧʦʜ ʟʥʘʢʦʤ ʣʦʛʘʨʠʬʤʘ 
ʪʘʢʞʝ ʩʦʜʝʨʞʠʪʩʷ ʧʝʨʝʤʝʥʥʘʷ. 

ʇʨʠʤʝʨ 7. ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ 

)2(log)( -= ʭʭʫ ʭ . 
ʈʝʰʘʷ ʵʪʦʪ ʧʨʠʤʝʨ, ʤʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ ʢʘʢ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʫʶ ʩ ʧʦʩʪʦʷʥʥʳʤ ʦʩʥʦʚʘʥʠʝʤ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʛʨʫʙʦʡ ʦʰʠʙʢʦʡ.  
ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʥʝ ʟʥʘʶʪ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʶ 
ʥʝʦʙʭʦʜʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʧʫʪʝʤ ʧʝʨʝʭʦʜʘ ʢ ʦʩʥʦʚʘʥʠʶ ʝ: 

ʫ(ʭ) = logx(x-2) = ln(x-2)/lnx. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ, ʯʪʦ ʜʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʦʰʠʙʢʘ, ʢʦʛʜʘ ʧʨʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʧʨʦʠʟʚʦʜʥʘʷ ʙʝʨʝʪʩʷ ʣʠʰʴ ʦʪ 
çʚʥʝʰʥʝʡè ʬʫʥʢʮʠʠ. ʉʪʫʜʝʥʪʳ ʙʝʨʫʪ ʧʨʦʠʟʚʦʜʥʫʶ ʦʪ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʠʣʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ 
ʬʫʥʢʮʠʡ ʠ ʥʝ ʫʤʥʦʞʘʶʪ ʟʘʪʝʤ ʥʘ ʧʨʦʠʟʚʦʜʥʫʶ ʧʦʢʘʟʘʪʝʣʷ ʠʣʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʢ ʵʪʦ ʧʨʝʜʧʠʩʳʚʘʝʪ ʧʨʘʚʠʣʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ ʦʜʥʦʡ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ.  

ʂ ʙʦʣʴʰʦʤʫ ʩʦʞʘʣʝʥʠʶ, ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʦʰʠʙʢʠ ʩʣʝʜʫʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ. ɹʝʨʷ 
ʧʨʦʠʟʚʦʜʥʫʶ, ʥʘʧʨʠʤʝʨ, ʦʪ ʬʫʥʢʮʠʠ  

12
sin12cos)(
p

Ö= xʭʫ
, 

ʤʥʦʛʠʝ ʘʙʠʪʫʨʠʝʥʪʳ ʠ ʩʪʫʜʝʥʪʳ ʤʣʘʜʰʠʭ ʢʫʨʩʦʚ ʟʘʯʝʤ-ʪʦ ʧʨʠʤʝʥʷʶʪ ʧʨʘʚʠʣʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʦʩʪʦʷʥʥʫʶ ʚʝʣʠʯʠʥʫ 
12

sin
p

 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʪ ʧʦ p, ʜʝʤʦʥʩʪʨʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʯʠʩʪʦ ʬʦʨʤʘʣʴʥʳʝ ʟʥʘʥʠʷ ʬʦʨʤʫʣ ʠ ʧʨʘʚʠʣ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ. 

ʉ ʮʝʣʴʶ ʫʩʪʨʘʥʠʪʴ ʧʦʷʚʣʝʥʠʝ ʧʦʜʦʙʥʳʭ ʦʰʠʙʦʢ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʧʨʝʜʣʘʛʘʝʤ 

ʩʪʫʜʝʥʪʘʤ ʟʘʜʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʪʠʧʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ (ʚ ʜʦʤʘʰʥʝʤ ʟʘʜʘʥʠʠ, ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ, ʚ ʩʝʤʝʩʪʨʦʚʦʤ ʟʘʜʘʥʠʠ ʠ ʪ.ʜ.). ʂʨʦʤʝ ʪʦʛʦ, ʦʨʛʘʥʠʟʦʚʳʚʘʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʜʣʷ ʥʝʫʩʧʝʚʘʶʱʠʭ ʩʪʫʜʝʥʪʦʚ, ʛʜʝ 

ʦʥʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʪʝʤʠ ʤʦʤʝʥʪʘʤʠ ʚ ʨʝʰʝʥʠʷʭ ʟʘʜʘʯ, 

ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʫ ʥʠʭ ʥʘʠʙʦʣʴʰʠʝ ʟʘʪʨʫʜʥʝʥʠʷ. 

ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ʘ) 
3

2

2

3
)(

ʭ

ʭʭ
ʭʫ

+
=

; 

ʙ) )2(cos)( 22 -= xʝʭʫ ʭ

; 

ʚ) 
)17ln()( 7 += xʭʫ
; 

ʛ) 
p

ʭ
ʭʫ

2
cos3)( = +

2

5
sin
p

; 

ʜ) xtgʭʫ 3cos)( = ; 

ʝ) 

4)2(log)( -= ʭʭʫ
x ; 

ʞ) 
ʭʭʭʫ )1()( 2+= ; 

ʟ) 2
)(

ʭ
ʭʭʫ Ö=

 ʠ ʜʨ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʳ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʠ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʚʦʧʨʦʩʦʚ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʦʩʪʠ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʤʘʪʝʤʘʪʠʢʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʞʥʝʥʠʡ ʠ ʧʦʚʪʦʨʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ 

ʩʪʘʚʠʤ ʩʚʦʝʡ ʮʝʣʴʶ ʜʦʙʠʪʴʩʷ ʦʪ ʩʪʫʜʝʥʪʦʚ ʯʝʪʢʦʛʦ ʫʷʩʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʤʦʤʝʥʪʦʚ: 

¶ ʥʘʭʦʜʷ ʧʨʦʠʟʚʦʜʥʳʝ, ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ ʦʙʣʘʩʪʴʶ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 

ʥʝʠʟʚʝʩʪʥʳʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʜʘʥʥʦʡ ʟʘʜʘʯʝ, ʦʩʦʙʝʥʥʦ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ; 
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¶ ʧʨʠʤʝʥʷʪʴ ʠʟʚʝʩʪʥʳʝ ʬʦʨʤʫʣʳ ʠ ʧʨʘʚʠʣʘ ʥʝ ʤʝʭʘʥʠʯʝʩʢʠ, ʘ ʪʚʦʨʯʝʩʢʠ, ʩ ʫʯʝʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʡ ʟʘʜʘʯʠ; 

¶ ʧʦʤʥʠʪʴ, ʯʪʦ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʦʩʪʠ ʬʫʥʢʮʠʠ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʝ ʥʝʦʙʭʦʜʠʤʦ, ʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʬʫʥʢʮʠʷ ʙʳʣʘ ʥʝʧʨʝʨʳʚʥʘ ʚ ʵʪʦʡ ʪʦʯʢʝ ʠ ʦʧʨʝʜʝʣʝʥʘ ʚ ʥʝʢʦʪʦʨʦʡ 

ʦʢʨʝʩʪʥʦʩʪʠ ʵʪʦʡ ʪʦʯʢʠ. 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʦʰʠʙʦʢ, ʧʨʦʚʦʜʠʤʘʷ 

ʥʘʤʠ ʧʨʠ ʯʪʝʥʠʠ ʣʝʢʮʠʡ ʠ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʦʩʦʟʥʘʥʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʠ ʛʨʘʤʦʪʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʝʰʝʥʠʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʥʦ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʪʘʢʦʡ ʨʘʙʦʪʳ ʤʳ ʫʢʘʟʳʚʘʝʤ ʩʪʫʜʝʥʪʘʤ ʪʝ ʵʣʝʤʝʥʪʳ ʟʥʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʨʫʛʠʭ ʜʠʩʮʠʧʣʠʥ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʩʪʫʜʝʥʪʦʚ 

ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʦʙʫʯʝʥʠʶ. 
 

ʃʠʪʝʨʘʪʫʨʘ 
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ʩ ʨʫʩʩʢʠʤ ʷʟʳʢʦʤ ʦʙʫʯʝʥʠʷ. ï ʄʠʥʩʢ: ʄʆ ʈɹ, 2012. ï 52 ʩ. 

 
 

ɺ. ɺ. ɼʘʚʳʜʦʚʩʢʘʷ, ɺ. ɺ. ʐʝʧʝʣʝʚʠʯ  

 

ɿɸɺʀʉʀʄʆʉʊʔ ʉʊɽʇɽʅʀ ʉɸʄʆʌʆʂʋʉʀʈʆɺʂʀ 

ɼɺʋʄɽʈʅʆɻʆ ʉɺɽʊʆɺʆɻʆ ʇʋʏʂɸ  

ɺ ʌʆʊʆʈɽʌʈɸʂʊʀɺʅʆʄ ʂʈʀʉʊɸʃʃɽ SBN 

ʆʊ ʅɸʇʈɸɺʃɽʅʀʗ ɺʅɽʐʅɽɻʆ ʕʃɽʂʊʈʀʏɽʉʂʆɻʆ ʇʆʃʗ 
 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʤʝʨʥʳʭ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ ʚ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʤ 

ʢʨʠʩʪʘʣʣʝ SBN ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ (ʩʤ., ʥʘʧʨ., [1, 2]).  

ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʙʦʪ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ ʫʯʠʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ 

ʜʚʝ ʢʦʤʧʦʥʝʥʪʳ r33 ʠ r13 ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ r
%
, ʘ ʥʘʧʨʘʚʣʝʥʠʝ ʚʥʝʰʥʝʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚr ʙʠʨʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʢʨʠʩʪʘʣʣʘ [3ï7]. ɺ ʥʘʩʪʦʷʱʝʡ 

ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʙʠʨʘʝʤʦʝ ʚ ʵʪʠʭ ʨʘʙʦʪʘʭ ʥʘʧʨʘʚʣʝʥʠʝ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, 

ʧʨʠʣʦʞʝʥʥʦʛʦ ʢ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʤʫ ʢʨʠʩʪʘʣʣʫ SBN, ʥʝ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ, ʠ ʫʩʪʘʥʦʚʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʩʘʤʦʬʦʢʫʩʠʨʦʚʢʠ ʭ- ʠ ʫ-ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʜʚʫʤʝʨʥʳʭ ʛʘʫʩʩʦʚʳʭ ʩʚʝʪʦʚʳʭ 

ʧʫʯʢʦʚ ʦʪ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʨʘʜʠʫʩʝ ʚʭʦʜʥʳʭ ʧʫʯʢʦʚ ʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ 

ʢʦʤʧʦʥʝʥʪ ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ.  

ʇʫʩʪʴ ʜʚʫʤʝʨʥʳʡ ʛʘʫʩʩʦʚ ʩʚʝʪʦʚʦʡ ʧʫʯʦʢ ʥʦʨʤʘʣʴʥʦ ʧʘʜʘʝʪ ʥʘ ʣʠʮʝʚʫʶ ʛʨʘʥʴ 

ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʛʦ ʢʨʠʩʪʘʣʣʘ ʢʣʘʩʩʘ ʩʠʤʤʝʪʨʠʠ 4mm, ʦʧʪʠʯʝʩʢʘʷ ʦʩʴ c
C

 ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʚ 

ʧʣʦʩʢʦʩʪʠ ʣʠʮʝʚʦʡ ʛʨʘʥʠ. ʅʘʧʨʘʚʠʤ ʦʩʴ ʦʭ ʨʘʙʦʯʝʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚʜʦʣʴ ʢʨʠʩʪʘʣ-

ʣʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʠ c
C
, ʷʚʣʷʶʱʝʡʩʷ ʦʧʪʠʯʝʩʢʦʡ ʦʩʴʶ ʢʨʠʩʪʘʣʣʘ. ʇʫʩʪʴ ʚʥʝʰʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʧʦʣʝ 0E
C

 ʥʘʧʨʘʚʣʝʥʦ ʧʦʜ ʫʛʣʦʤ q ʢ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ c
C
. ʆʩʴ ʦz ʥʘʧʨʘʚʠʤ ʚʜʦʣʴ ʢʨʠʩʪʘʣʣʦ-

ʛʨʘʬʠʯʝʩʢʦʡ ʦʩʠ b
C
, ʦʩʴ ʦʫ ï ʚʜʦʣʴ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʠ a

C
 (ʨʠʩʫʥʦʢ 1).  

 
ʈʠʩʫʥʦʢ 1 ï  ʃʠʮʝʚʘʷ ʛʨʘʥʴ ʢʨʠʩʪʘʣʣʘ. ʅʘʧʨʘʚʣʝʥʠʝ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʝʡ ʠ ʚʝʢʪʦʨʘ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 
 

ʊʦʛʜʘ ʠʟ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʠ ʦʩʥʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ [8] 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʧʘʨʘʢʩʠʘʣʴʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 

q 
0E
C

 

 

c
C 

 

a
C 

 

b
C
 

 



32 

 

î
î
î
î
î
î

í

î
î
î
î
î
î

ì

ë

=öö
÷

õ
ææ
ç

å

µ

jµ
-+

ö
ö

÷

õ

æ
æ

ç

å

µ

µ
+

µ

µ
+

µ

µ

=ö
÷

õ
æ
ç

å

µ

jµ
--

ö
ö

÷

õ

æ
æ

ç

å

µ

µ
+

µ

µ
+

µ

µ

=öö
÷

õ
ææ
ç

å

µ

jµ
-+

ö
ö

÷

õ

æ
æ

ç

å

µ

µ
+

µ

µ
+

µ

µ

=ö
÷

õ
æ
ç

å

µ

jµ
--

ö
ö

÷

õ

æ
æ

ç

å

µ

µ
+

µ

µ
+

µ

µ

.0
y

ErA
2

nk

y

A

x

A

nk2

1

z

A
i

,0
x

ErA
2

nk

y

A

x

A

nk2

1

z

A
i

,0
y

ErA
2

nk

y

A

x

A

nk2

1

z

A
i

,0
x

ErA
2

nk

y

A

x

A

nk2

1

z

A
i

y042y2

3
e0

2

2x
2

2

2x
2

e0

2x

x013y2

3
o0

2

2y
2

2

2y
2

o0

2y

y042x1

3
o0

2

1y
2

2

1y
2

o0

1y

x033x1

3
e0

2

1x
2

2

1x
2

e0

1x

  (1) 

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (1) ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʨʪʦʛʦʥʘʣʴʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʜʚʫʤʝʨʥʳʭ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ, ʪʘʢ ʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʤ ʢʨʠʩʪʘʣʣʝ SBN. ɺ ʩʣʫʯʘʝ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ ʜʚʘ ʧʝʨʚʳʝ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ (1) ʦʧʠʰʫʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ  

ʭ-ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʧʫʯʢʘ, ʘ ʜʚʘ ʚʪʦʨʳʝ ï ʫ-ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʧʫʯʢʘ. 

ɺ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ (1) )z,y,x(AA),z,y,x(AA y1y1x1x1 ==  ʠ ),z,y,x(AA x2x2 =  

),z,y,x(AA y2y2 =  ï ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʦʝʢʮʠʠ ʥʘ ʦʩʠ ʦʭ ʠ ʦʫ ʚʝʢʪʦʨʥʳʭ ʦʛʠʙʘʶʱʠʭ 

ʥʘʧʨʷʞʝʥʥʦʩʪʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʭ- ʠ ʫ-ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

k0 ï ʜʣʠʥʘ ʚʦʣʥʦʚʦʛʦ ʚʝʢʪʦʨʘ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ ʚ ʚʘʢʫʫʤʝ, no ï ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʚʦʣʥʳ, ne ï ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʥʝʦʙʳʢʥʦʚʝʥʥʦʡ ʚʦʣʥʳ; x0E  ʠ y0E ï

 ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ 0E
C

 ʥʘ ʦʩʠ ʦx ʠ ʦʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 13r , 33r  ʠ 42r ï ʢʦʤʧʦʥʝʥʪʳ 

ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ ʢʨʠʩʪʘʣʣʘ, j ï ʧʝʨʝʦʧʨʝʜʝʣʝʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʧʦʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʟʘʨʷʜʘ f ʩʦʦʪʥʦʰʝʥʠʝʤ 

 

,yExE y0x0 ++f=j       (2) 

 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʠʟ ʫʨʘʚʥʝʥʠʷ (ʩʤ., ʥʘʧʨʠʤʝʨ, [9, 10]). 
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ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʦʚʦʛʦ ʧʦʣʷ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʭ- ʠ ʫ-

ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ, Id ï ʪʝʤʥʦʚʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʨʠʩʪʘʣʣʘ, ʚʢʣʶʯʘʶʱʘʷ 

ʬʦʥʦʚʫʶ ʟʘʩʚʝʪʢʫ, KB ï ʧʦʩʪʦʷʥʥʘʷ ɹʦʣʴʮʤʘʥʘ, ʊ ï ʘʙʩʦʣʶʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ,  

q ï ʵʣʝʤʝʥʪʘʨʥʳʡ ʟʘʨʷʜ, 000 /em=h  [10].  

ʇʨʠ ʚʳʚʦʜʝ ʫʨʘʚʥʝʥʠʡ (1) ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʦʚʘʨʠʘʥʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ [11] 

ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ ʢʨʠʩʪʘʣʣʘ ʢʣʘʩʩʘ 4mm, ʪʘʢʞʝ ʧʨʠ ʨʘʩʯʝʪʘʭ ʫʯʠʪʳʚʘʣʩʷ ʨʘʟʣʠʯʥʳʡ 

ʥʘʙʝʛ ʬʘʟʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʥʝʦʙʳʢʥʦʚʝʥʥʦʡ ʚʦʣʥ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʢʦʦʨʜʠʥʘʪʝ z. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʚʫʤʝʨʥʳʭ ʛʘʫʩʩʦʚʳʭ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ ʩ ʭ- ʠ y-

ʧʦʣʷʨʠʟʘʮʠʷʤʠ ʚ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʤ ʢʨʠʩʪʘʣʣʝ SBN ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪ 

ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ r
%

 ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʠʣʦʞʝʥʥʦʛʦ ʚʥʝʰʥʝʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: nʝ = 2.33, nʦ = 2.36, 

r33=235 ʧʤ/ɺ, r13=47 ʧʤ/ɺ, r42=30 ʧʤ/ɺ, (ʥʘʧʨʠʤʝʨ, [7]), ɚ = 0.5145 ʤʢʤ, r0 = 12 ʤʢʤ, ʚʥʝʰʥʝʝ 

ʧʨʠʣʦʞʝʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ E0 = 1.2 ʢɺ/ʩʤ, ʪʦʣʱʠʥʘ ʢʨʠʩʪʘʣʣʘ 10 ʤʤ. 
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(ʘ), (ʙ) ï ʭ- ʠ ʫ-ʧʦʣʷʨʠʟʦʚʘʥʥʳʝ ʛʘʫʩʩʦʚʳ ʩʚʝʪʦʚʳʝ ʧʫʯʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ;  

1 ï ʩʫʤʤʘʨʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʫʯʢʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʨʠʩʪʘʣʣʘ,  

2 ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʭ-ʢʦʤʧʦʥʝʥʪʳ ʧʫʯʢʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʨʠʩʪʘʣʣʘ,  

3 ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ y-ʢʦʤʧʦʥʝʥʪʳ ʧʫʯʢʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʨʠʩʪʘʣʣʘ,  

4 ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʫʯʢʘ ʥʘ ʚʭʦʜʝ ʚ ʢʨʠʩʪʘʣʣ 

ʈʠʩʫʥʦʢ 2 ï  ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʩʘʤʦʬʦʢʫʩʠʨʦʚʢʠ ʜʚʫʤʝʨʥʦʛʦ ʛʘʫʩʩʦʚʘ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ 

ʚ ʢʨʠʩʪʘʣʣʝ SBN ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʧʨʠʣʦʞʝʥʥʦʛʦ  

ʢ ʢʨʠʩʪʘʣʣʫ, ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪ ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ 

 

ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ q = 0  ̄ʠ q = 180̄  (ʨʠʩʫʥʦʢ 2, ʘ,ʙ: ʪʦʯʢʠ ɸ1 ʠ ɸ2), ʪ. ʝ. ʢʦʛʜʘ 

ʚʥʝʰʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʥʘʧʨʘʚʣʝʥʦ ʧʘʨʘʣʣʝʣʴʥʦ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʢʨʠʩʪʘʣʣʘ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʟʘ ʩʯʝʪ ʫʯʝʪʘ  ʢʦʤʧʦʥʝʥʪʳ r42 

(ʨʠʩʫʥʦʢ 2, ʘ, ʙ: ʢʨʠʚʳʝ 3), ʥʝ ʚʥʦʩʷʪ ʚʢʣʘʜʘ ʚ ʩʫʤʤʘʨʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ (ʨʠʩʫʥʦʢ 2, ʘ, ʙ: ʢʨʠʚʳʝ 

1), ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʷʤʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʫʯʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʟʘ ʩʯʝʪ ʫʯʝʪʘ  

ʢʦʤʧʦʥʝʥʪ r33  ʠ r13 ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ r
%

 ʜʣʷ ʭ- ʠ ʫ-ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʛʘʫʩʩʦʚʳʭ 

ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫʥʦʢ 2, ʘ, ʙ: ʢʨʠʚʳʝ 2), ʧʦʵʪʦʤʫ ʜʦʩʪʘʪʦʯʥʦ ʫʯʠʪʳʚʘʪʴ 

ʪʦʣʴʢʦ ʵʪʠ ʜʚʝ ʢʦʤʧʦʥʝʥʪʳ.  

ʆʜʥʘʢʦ ʧʨʠ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʝʥʝʙʨʝʛʘʪʴ 

ʢʦʤʧʦʥʝʥʪʦʡ r42 ʥʝʣʴʟʷ, ʪʘʢ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ, ʧʦʷʚʣʷʶʱʠʭʩʷ 

ʟʘ ʩʯʝʪ ʫʯʝʪʘ ʵʪʦʡ ʢʦʤʧʦʥʝʥʪʳ (ʨʠʩʫʥʦʢ 2, ʘ, ʙ: ʢʨʠʚʳʝ 3), ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ 

ʚ ʩʫʤʤʘʨʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ (ʨʠʩʫʥʦʢ 2, ʘ, ʙ: ʢʨʠʚʳʝ 1). ʅʘʠʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ 

ʬʦʢʫʩʠʨʦʚʢʠ ʭ-ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ q = 117̄  ʠ 

q = 247̄  (ʨʠʩʫʥʦʢ 2, ʘ: ʪʦʯʢʠ ɹ1 ʠ ɹ2), I=3.96 ʦʪʥ. ʝʜ., ʘ ʜʣʷ ʫ-ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ 

ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ q = 84̄  ʠ q = 279̄  (ʨʠʩʫʥʦʢ 2, ʙ: ʪʦʯʢʠ ɹ1 ʠ ɹ2), I = 1.6 ʦʪʥ. ʝʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʥʝʰʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʥʘʧʨʘʚʣʝʥʦ 

ʧʘʨʘʣʣʝʣʴʥʦ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʢʨʠʩʪʘʣʣʘ, ʧʨʠ ʨʘʩʯʝʪʘʭ ʩʪʝʧʝʥʠ ʩʘʤʦʬʦʢʫʩʠʨʦʚʢʠ ʛʘʫʩʩʦʚʘ 

ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ ʜʦʩʪʘʪʦʯʥʦ ʫʯʠʪʳʚʘʪʴ ʪʦʣʴʢʦ ʜʚʝ ʢʦʤʧʦʥʝʥʪʳ r33  ʠ r13 ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʦʛʦ 

ʪʝʥʟʦʨʘ, ʘ ʧʨʠ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʣʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʝʛʦ ʢʦʤʧʦʥʝʥʪʳ. ʅʘʡʜʝʥʳ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʪʝʧʝʥʴ ʩʘʤʦʬʦʢʫʩʠʨʦʚʢʠ ʩʚʝʪʦʚʳʭ 

ʛʘʫʩʩʦʚʳʭ ʧʫʯʢʦʚ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ c ʚʭʦʜʥʦʡ x- ʠʣʠ y- ʧʦʣʷʨʠʟʘʮʠʝʡ ʥʘ ʚʭʦʜʝ ʚ ʢʨʠʩʪʘʣʣ 

ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɹʝʣʦʨʫʩʩʢʦʛʦ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʬʦʥʜʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʌ12ʈ-222), ʘ ʪʘʢʞʝ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ çʕʣʝʢʪʨʦʥʠʢʘ ʠ 

ʬʦʪʦʥʠʢʘè (ʌʦʪʦʥʠʢʘ 2.2.09). 
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ʉ. ʅ. ɼʝʛʪʷʨ 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʂɸʂ ʉʈɽɼʉʊɺʆ ʈɸɿɺʀʊʀʗ ʊɺʆʈʏɽʉʂʀʍ ʉʇʆʉʆɹʅʆʉʊɽʁ 

ʆɹʋʏɸʖʑʀʍʉʗ 

 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʚ ʦʙʫʯʝʥʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ. ʊʚʦʨʯʝʩʪʚʦ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʦʟʜʘʥʠʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʦʚʦʛʦ; ʢʘʢ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʝʥʥʳʡ ʚ ʧʦʩʪʘʥʦʚʢʫ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʥʝʩʪʘʥʜʘʨʪʥʳʭ 

ʟʘʜʘʯ; ʢʘʢ ʬʦʨʤʘ ʧʦʟʥʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʪ.ʜ. [1, 12]. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʥʝʣʴʟʷ ʙʦʣʝʝ ʧʦʣʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʠ ʩʪʫʜʝʥʪʦʚ. 

ʈʘʟʚʠʪʠ ̫ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʩʨʝʜʩʪʚʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʜʘʥʥʫʶ ʟʘʜʘʯʫ.  

ʉʨʘʚʥʠʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 
 

ʕʪʘʧʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [2]: ʕʪʘʧʳ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [3]: 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ: 

- ʦʧʠʩʘʥʠʝ ʟʘʜʘʯʠ; 

- ʮʝʣʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

- ʘʥʘʣʠʟ ʦʙʲʝʢʪʘ. 

1. ʆʩʦʟʥʘʥʠʝ ʧʨʦʙʣʝʤʳ: 

- ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ; 

- ʦʩʤʳʩʣʝʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʥʘʣʠʯʥʳʭ ʜʘʥʥʳʭ; 

- ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ (ʚʦʧʨʦʩʘ).  

2. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ. 2. ʈʘʟʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ:  

ʚʳʨʘʙʦʪʢʘ ʛʠʧʦʪʝʟʳ; 

ʨʘʟʚʠʪʠʝ ʨʝʰʝʥʠʷ, ʵʢʩʧʝʨʠʤʝʥʪ.  
3. ʂʦʤʧʴʶʪʝʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. 

4. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

(ʝʩʣʠ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʮʝʣʷʤ, 

ʟʥʘʯʠʪ, ʜʦʧʫʱʝʥʳ ʦʰʠʙʢʠ ʥʘ ʧʨʝʜʳʜʫ-

ʱʠʭ ʵʪʘʧʘʭ). 

3. ʇʨʦʚʝʨʢʘ ʨʝʰʝʥʠʷ (ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʫʱʝʩʪ-

ʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʚʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ 

ʤʦʞʝʪ ʥʝ ʦʧʨʘʚʜʘʪʴʩʷ, ʪʦʛʜʘ ʦʥʘ ʟʘʤʝʥʷʝʪʩʷ 

ʜʨʫʛʦʡ).  
 

ɸʥʘʣʠʟʠʨʫʷ ʚʳʧʦʣʥʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʛʢʦ 

ʚʧʠʩʳʚʘʝʪʩʷ, ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʚʦʨʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ.  

ʋʤʝʥʠʷ, ʦʧʳʪ, ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʚ 

ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʯ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʫʯʝʙʥʦ-ʪʚʦʨʯʝʩʢʠʤ, 

ʧʨʦʙʣʝʤʥʳʤ ʟʘʜʘʯʘʤ, ʚ ʢʦʪʦʨʳʭ ʦʙʫʯʘʶʱʠʝʩʷ ʩʦʚʝʨʰʘʶʪ ʚʳʙʦʨ, ʥʘʭʦʜʷʪ ʥʦʚʳʡ ʧʫʪʴ ʨʝʰʝʥʠʷ 

ʠ ʨʝʘʣʠʟʘʮʠʶ ʘʣʛʦʨʠʪʤʘ. ɿʜʝʩʴ ʠ ʪʨʝʙʫʶʪʩʷ ʦʩʦʙʳʝ ʢʘʯʝʩʪʚʘ ʫʤʘ, ʪʘʢʠʝ, ʢʘʢ ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ, 
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ʫʤʝʥʠʝ ʩʦʧʦʩʪʘʚʣʷʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʥʘʭʦʜʠʪʴ ʩʚʷʟʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ, ʚʩʝ ʪʦ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. 
ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʮʝʣʝʡ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʟʘʜʘʯ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʪʘʢʞʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʠʭ ʝʜʠʥʩʪʚʦ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʝʜʠʥʩʪʚʘ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʟʘʜʘʯ 
ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʪʚʦʨʯʝʩʢʠʭ 
ʩʧʦʩʦʙʥʦʩʪʝʡ:  

- ʟʘʜʘʯʠ ʩ ʥʝʢʦʨʨʝʢʪʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʨʘʟʚʠʚʘʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴ 
ʥʘʭʦʜʠʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʨʠʤʝʥʷʪʴ ʝʝ ʚ ʫʩʣʦʚʠʷʭ ʟʘʜʘʯʠ; 

- ʟʘʜʘʯʠ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʨʘʟʚʠʚʘʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴ ʛʝʥʝʨʠʨʦʚʘʪʴ ʠʜʝʠ, ʚʳʜʚʠʛʘʪʴ 
ʛʠʧʦʪʝʟʳ; 

- ʟʘʜʘʯʠ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ, ʨʘʟʚʠʚʘʶʱʠʝ ʛʠʙʢʦʩʪʴ, ʨʘʮʠʦʥʘʣʠʟʤ ʤʳʰʣʝʥʠʷ; 
- ʟʘʜʘʯʠ ʣʦʛʠʯʝʩʢʠʝ, ʨʘʟʚʠʚʘʶʱʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ; 
- ʟʘʜʘʯʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʠ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʧʨʝʜʧʠʩʘʥʠʡ, ʨʘʟʚʠʚʘʶʱʠʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʦʙʱʝʥʠʶ ʠ ʩʚʝʨʪʳʚʘʥʠʶ ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʝʬʣʝʢʩʠʠ 
ʤʳʰʣʝʥʠʷ; 

- ʟʘʜʘʯʠ ʥʘ ʢʦʨʨʝʢʪʥʫʶ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ, ʨʘʟʚʠʚʘʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ 
ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʠ; 

- ʟʘʜʘʯʠ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʬʦʨʤʫʣʠʨʦʚʢʫ ʧʨʦʙʣʝʤʳ, ʨʘʟʚʠʚʘʶʱʠʝ 
ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʠʜʝʥʠʶ ʧʨʦʙʣʝʤ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ; 

- ʟʘʜʘʯʠ ʥʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʨʘʟʚʠʚʘʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ; 
- ʟʘʜʘʯʠ ʥʘ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ, ʨʘʟʚʠʚʘʶʱʠʝ ʢʨʠʪʠʯʥʦʩʪʴ ʤʳʰʣʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʦʮʝʥʦʯʥʳʤ ʩʫʞʜʝʥʠʷʤ. 
ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʧʠʩʘʥʥʳʝ ʪʠʧʳ ʟʘʜʘʯ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 
1. ɿʘʜʘʯʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʨʘʟʜʝʣʘ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ. 

ʈʝʰʝʥʠʝ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʜʥʦ ʠʣʠ ʜʚʘ ʜʝʡʩʪʚʠʷ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ ʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ. ʊʘʢʠʝ ʟʘʜʘʯʠ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ, ʜʣʷ ʧʦʤʦʱʠ ʦʙʫʯʘʶʱʠʤʩʷ ʤʦʞʥʦ ʜʘʚʘʪʴ ʦʨʠʝʥʪʠʨʦʚʢʫ: ʦʙʨʘʟʝʮ 

ʨʝʰʝʥʠʷ, ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ, ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʊʘʢʠʝ ʟʘʜʘʯʠ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ, ʚʠʜʝʪʴ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʩʚʷʟʠ ʠʟʫʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ, ʚʳʜʝʣʷʪʴ ʛʣʘʚʥʦʝ, ʧʨʝʥʝʙʨʝʛʘʷ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ, ʢʨʦʤʝ 

ʪʦʛʦ, ʟʘʜʘʯʠ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʩʤʳʩʣ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʥʷʪʠʷ ʚ ʧʨʠʢʣʘʜʥʦʡ ʦʙʣʘʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʤʦʪʠʚʦʚ. 

2. ɿʘʜʘʯʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʫʩʣʦʚʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʠʶ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʙʣʝʤ.  

ʈʘʙʦʪʘ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʜʘʝʪ ʙʦʣʴʰʦʡ ʧʨʦʩʪʦʨ ʪʚʦʨʯʝʩʪʚʫ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ: ʦʥ ʜʦʣʞʝʥ ʨʘʟʦʙʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ, ʨʘʩʩʤʦʪʨʝʪʴ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ, 

ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʠ, ʧʨʦʜʫʤʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ. ɼʠʜʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʪʘʢʠʭ ʟʘʜʘʯ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʦʨʦʞʜʘʶʪ ʩʝʨʠʶ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʚʦʧʨʦʩʦʚ, ʚ ʨʝʰʝʥʠʠ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʫʤʝʥʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʥʘʙʣʶʜʘʪʴ, ʩʨʘʚʥʠʚʘʪʴ, 

ʦʙʦʙʱʘʪʴ, ʚʳʜʚʠʛʘʪʴ, ʜʦʢʘʟʳʚʘʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʘʪʴ ʛʠʧʦʪʝʟʫ, ʩʦʩʪʘʚʣʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ. ʕʪʘ ʟʘʜʘʯʘ ʩʪʘʥʦʚʠʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʡ, ʝʩʣʠ ʩ ʝʝ ʫʩʣʦʚʠʝʤ ʧʨʦʜʦʣʞʠʪʴ ʨʘʙʦʪʫ, 

ʚʚʦʜʷ ʥʦʚʳʝ ʟʘʜʘʥʠʷ ʠ ʫʩʣʦʞʥʷʷ ʠʭ.  

ɼʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʨʝʰʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʤʦʞʥʦ ʩʦʦʙʱʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠ 

ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʠʣʠ ʜʘʚʘʪʴ ʦʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʨʝʰʝʥʠʶ. ɺ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʤʦʞʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʯʘʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʜʘʥʠʡ ʢ ʫʩʣʦʚʠʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʣʘʛʘʪʴ ʢʘʢ ʥʝʦʙʷʟʘʪʝʣʴʥʳʝ. ɼʣʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʘʞʥʳʤ ʠ ʥʘʛʣʷʜʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ ʙʫʜʝʪ ʚʳʙʦʨ ʠ 

ʨʝʰʝʥʠʝ ʥʝʦʙʷʟʘʪʝʣʴʥʦʛʦ ʟʘʜʘʥʠʷ.  

3. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʢʦʪʦʨʳʤʠ ʦʙʫʯʘʶʱʠʝʩʷ, 

ʨʝʰʘʷ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʠʩʢ ʧʫʪʠ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ, 

ʘʥʘʣʠʟʠʨʫʷ ʫʩʣʦʚʠʝ, ʨʝʰʝʥʠʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʬʦʨʤʫʣʠʨʫʶʪ ʥʦʚʫʶ ʟʘʜʘʯʫ. ɼʣʷ ʪʘʢʠʭ 

ʟʘʜʘʯ ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʦʙʨʘʟʮʘ, ʢʦʥʝʯʥʦʛʦ ʦʪʚʝʪʘ, ʝʩʪʴ ʪʦʣʴʢʦ ʦʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʯ, ʘ ʠʭ 

ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʦʩʥʦʚʫ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʫʯʝʙʥʳʭ ʟʘʜʘʯ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʤʫ 
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ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʯ ʀ.ʗ. ʃʝʨʥʝʨʘ 

[4], ʜʦʧʦʣʥʝʥʥʳʝ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʥʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʦʙʫʯʝʥʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʩʦʜʝʡʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ.  
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ʃ. ɺ. ɼʦʨʦʰʝʚʘ 
 

ʈɸɿɺʀʊʀɽ ʂʈɽɸʊʀɺʅʆʉʊʀ ʄʓʐʃɽʅʀʗ  

ʇʈʀ ʀɿʋʏɽʅʀʀ ʊɽʄʓ çɼɺʀɾɽʅʀɽ ʀ ʌɸɿʓ ʃʋʅʓè ɺ ʂʋʈʉɽ ɸʉʊʈʆʅʆʄʀʀ 

 
ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʢʨʝʘʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʫʟʘ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ 
ʩʪʫʜʝʥʪʦʚ ʢ ʪʚʦʨʯʝʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʦʙʨʝʪʘʝʤʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 
ʥʘʚʳʢʠ ʙʫʜʫʪ ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʫʯʝʥʠʢʘ. ʆʜʥʘʢʦ, ʦʨʠʝʥʪʘʮʠʷ ʚʫʟʘ ʠ ʰʢʦʣʳ ʥʘ ʥʝʢʫʶ 
ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʪʫʜʝʥʪʘ ʠ ʫʯʝʥʠʢʘ, ʥʘ ʜʠʨʝʢʪʠʚʥʦ ʟʘʜʘʥʥʳʡ ʥʦʨʤʘʪʠʚ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʫʧʫʩʢʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ, 
ʢʨʝʘʪʠʚʥʦʩʪʠ ʠʭ ʤʳʰʣʝʥʠʷ. ʆʧʳʪ ʨʘʙʦʪʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 
ʚʦʟʤʦʞʥʦ ʧʨʠ ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥʮʠʧʘ ʣʠʯʥʦʩʪʥʦ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʫʯʸʪʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 
ʛʦʪʦʚʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʢʘʢ ʩʫʙʲʝʢʪʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [1]. 

ʆʜʥʘʢʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʝ ʨʘʟʚʠʪʠʷ ʢʨʝʘʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 
ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚʦʦʙʱʝ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʘʩʪʨʦʥʦʤʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 
ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʘʩʪʨʦʥʦʤʠʷ, ʢʘʢ ʫʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ 
ʨʘʟʚʠʪʠʠ ʢʨʝʘʪʠʚʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ ʨʘʟʚʠʪʠʷ ʢʨʝʘʪʠʚʥʦʩʪʠ ʤʳʰʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʯʝʙʥʳʡ 
ʤʘʪʝʨʠʘʣ ʛʫʤʘʥʠʪʘʨʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʢʘʢ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘʷ ʩʠʩʪʝʤʘ 
ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ [2, 3].  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ ʧʦ ʪʝʤʝ çɼʚʠʞʝʥʠʝ ʠ 
ʬʘʟʳ ʃʫʥʳè ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʨʝʘʪʠʚʥʦʩʪʠ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ. 

ʂʦʤʧʣʝʢʩ ʟʘʜʘʯ ʧʦ ʪʝʤʝ çɼʚʠʞʝʥʠʝ ʠ ʬʘʟʳ ʃʫʥʳè 
1. ʄʦʞʥʦ ʣʠ ʛʜʝ-ʥʠʙʫʜʴ ʥʘ ɿʝʤʣʝ ʚʠʜʝʪʴ ʩʝʨʧ ʃʫʥʳ ʚ ʚʠʜʝ ʣʦʜʦʯʢʠ, ʨʦʛʘʤʠ ʢʚʝʨʭʫ [4]? 
2. ʅʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʧʦʣʶʩʝ ɿʝʤʣʠ ʉʦʣʥʮʝ ʧʦʣʛʦʜʘ ʥʘʭʦʜʠʪʩʷ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ ʠ 

ʧʦʣʛʦʜʘ ï ʧʦʜ ʛʦʨʠʟʦʥʪʦʤ. ɸ ʃʫʥʘ [3]? 
3. ɽʩʣʠ ʥʘ ɿʝʤʣʝ ʥʘʙʣʶʜʘʝʪʩʷ ʣʫʥʥʦʝ ʟʘʪʤʝʥʠʝ, ʪʦ, ʯʪʦ ʫʚʠʜʠʪ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʙʣʶʜʘʪʝʣʴ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʃʫʥʝ [4]? 
4. ɸʨʪʫʨ ʂʣʘʨʢ ʚ ʨʦʤʘʥʝ ç2001: ʆʜʠʩʩʝʷ 1è [5] ʪʘʢ ʦʧʠʩʳʚʘʝʪ ʚʦʩʭʦʜ ʉʦʣʥʮʘ ʥʘ ʃʫʥʝ: 

çé ʥʘ ʚʦʩʪʦʢʝ ʠʟ-ʟʘ ʛʦʨʠʟʦʥʪʘ ʚʳʨʚʘʣʘʩʴ ʪʦʥʝʥʴʢʘʷ ʜʫʛʘ ʥʝʩʪʝʨʧʠʤʦ ʷʨʢʦʛʦ ʩʚʝʪʘ. ʆʩʪʘʚʘʣʩʷ ʝʱʝ 
ʮʝʣʳʡ ʯʘʩ ʜʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʉʦʣʥʮʝ ʧʦʣʥʦʩʪʴʶ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ éè. ʆʧʨʝʜʝʣʠʪʝ, ʥʘ 
ʢʘʢʦʡ ʰʠʨʦʪʝ ʃʫʥʳ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʨʦʤʘʥʘ [3]? 

5. ɺ ʨʘʩʩʢʘʟʝ ɸ. ʇ. ʏʝʭʦʚʘ çɸʧʪʝʢʘʨʰʘè [6] ʝʩʪʴ ʪʘʢʠʝ ʩʪʨʦʢʠ: çʅʝʦʞʠʜʘʥʥʦ ʠʟ-ʟʘ 
ʦʪʜʘʣʝʥʥʦʛʦ ʢʫʩʪʘʨʥʠʢʘ ʚʳʧʦʣʟʘʝʪ ʙʦʣʴʰʘʷ, ʰʠʨʦʢʦʣʠʮʘʷ ʃʫʥʘ. ʆʥʘ ʢʨʘʩʥʘ (ʚʦʦʙʱʝ, ʃʫʥʘ, 
ʚʳʣʝʟʘʷ ʠʟ-ʟʘ ʢʫʩʪʦʚ, ʚʩʝʛʜʘ ʧʦʯʝʤʫ-ʪʦ ʙʳʚʘʝʪ ʫʞʘʩʥʦ ʩʢʦʥʬʫʞʝʥʘ)è. ɺʦʧʨʦʩ: ʇʦʯʝʤʫ ʃʫʥʘ 
ʙʳʣʘ ʢʨʘʩʥʘ ʠ ʰʠʨʦʢʦʣʠʮʘ? ʀ ʚʘʞʥʦ ʣʠ, ʯʪʦ ʢʫʩʪʘʨʥʠʢ ʙʳʣ ʦʪʜʘʣʝʥʥʳʤ [3]? 

6. ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʨʦʤʘʥʘ ʄʠʭʘʠʣʘ ɹʫʣʛʘʢʦʚʘ çʄʘʩʪʝʨ ʠ ʄʘʨʛʘʨʠʪʘè [7] ʦʧʠʩʘʥ 

ʤʘʡʩʢʠʡ ʚʝʯʝʨ ʚ ʄʦʩʢʚʝ ʥʘ ʇʘʪʨʠʘʨʰʠʭ ʧʨʫʜʘʭ: çʅʝʙʦ ʥʘʜ ʄʦʩʢʚʦʡ ʢʘʢ ʙʳ ʚʳʮʚʝʣʦ, ʠ 

ʩʦʚʝʨʰʝʥʥʦ ʦʪʯʝʪʣʠʚʦ ʙʳʣʘ ʚʠʜʥʘ ʚ ʚʳʩʦʪʝ ʧʦʣʥʘʷ ʃʫʥʘ, ʥʦ ʝʱʝ ʥʝ ʟʦʣʦʪʘʷ, ʘ ʙʝʣʘʷè. ʂʘʢʫʶ 

ʥʝʪʦʯʥʦʩʪʴ ʜʦʧʫʩʪʠʣ ʟʜʝʩʴ ʧʠʩʘʪʝʣʴ [3]? 
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7. ʇʦ ʩʣʝʜʫʶʱʝʤʫ ʦʧʠʩʘʥʠʶ ʚ ʩʪʠʭʘʭ ɺʘʣʝʥʪʠʥʘ ʉʦʣʦʫʭʠʥʘ [8] ʦʮʝʥʠʪʝ ʬʘʟʫ ʃʫʥʳ ʠ 

ʦʧʨʝʜʝʣʠʪʝ ʝʝ ʘʟʠʤʫʪ [4]. 
ɿʘʪʠʭʣʠ ʚ ʣʦʟʥʷʢʝ ʜʨʦʟʜʳ, 

ʇʦʤʝʨʢʣʠ ʥʘ ʨʷʙʠʥʘʭ ʛʨʦʟʜʴʷ. 

ɿʘʧʘʭʣʦ ʤʷʪʦʡ.  

ʉʚʝʪ ʟʚʝʟʜʳ 

ʂʨʘʩʥʝʡ, ʯʝʤ ʙʘʢʝʥ ʚ ʧʦʣʦʚʦʜʴʝ. 

ɺʝʣʠʢʠʡ ʤʠʨ.  

ʉʧʦʢʦʡʥʘ ʥʦʯʴ, 

ʀ ʥʘʜ ʙʝʟʣʶʜʥʦʡ ʣʫʛʦʚʠʥʦʡ, 

ʉʪʘʨʘʷʩʴ ʩʫʤʨʘʢ ʧʨʝʚʦʟʤʦʯʴ, 

ɿʘʨʜʝʣʩʷ ʤʝʩʷʮ ʧʦʣʦʚʠʥʥʳʡé 

8. ʇʦ ʩʣʝʜʫʶʱʝʤʫ ʦʧʠʩʘʥʠʶ ʚ ʩʪʠʭʘʭ ɸʣʝʢʩʘʥʜʨʘ ɹʣʦʢʘ [9] ʦʧʨʝʜʝʣʠʪʝ, ʚ ʢʘʢʦʤ 

ʩʦʟʚʝʟʜʠʠ ʥʘʭʦʜʠʪʩʷ ʃʫʥʘ [4]. 
ɼʫʭ ʧʨʷʥʳʡ ʤʘʨʪʘ ʙʳʣ ʚ ʣʫʥʥʦʤ ʢʨʫʛʝ, 

ʇʦʜ ʪʘʣʳʤ ʩʥʝʛʦʤ ʭʨʫʩʪʝʣ ʧʝʩʦʢ. 

ʄʦʡ ʛʦʨʦʜ ʠʩʪʘʷʣ ʚ ʤʦʢʨʦʡ ʚʴʶʛʝ, 

ʈʳʜʘʣ, ʚʣʶʙʣʝʥʥʳʡ, ʫ ʯʴʠʭ-ʪʦ ʥʦʛ. 

9. ʇʦ ʩʣʝʜʫʶʱʝʤʫ ʦʧʠʩʘʥʠʶ ʚ ʩʪʠʭʦʪʚʦʨʝʥʠʠ çɺʝʯʝʨè ɿʠʥʘʠʜʳ ɻʠʧʧʠʫʩ [10] 

ʦʧʨʝʜʝʣʠʪʝ ʘʟʠʤʫʪ ʃʫʥʳ. ɺ ʢʘʢʦʤ ʩʦʟʚʝʟʜʠʠ ʦʥʘ ʥʘʭʦʜʠʪʩʷ [4]? 
ʀʶʣʴʩʢʘʷ ʛʨʦʟʘ, ʰʫʤʷ, ʧʨʦʰʣʘ. 

ʀ ʪʫʯʠ ʫʧʣʳʚʘʶʪ ʧʦʣʦʩʦʶ. 

ʃʘʟʫʨʴ ʥʝʷʩʥʘʷ ʦʧʷʪʴ ʩʚʝʪʣʘé 

ʄʳ ʣʝʩʦʤ ʝʜʝʤ, ʚʣʘʞʥʦʶ ʪʨʦʧʦʶ. 

ʉʧʫʩʢʘʝʪʩʷ ʥʘ ʟʝʤʣʶ ʙʣʝʜʥʳʡ ʤʨʘʢ. 

ʉʢʚʦʟʴ ʜʳʤ ʥʝʙʝʩʥʳʡ ʚʠʜʝʥ ʤʝʩʷʮ ʶʥʳʡ, 

ʀ ʢʦʥʴ ʚʩʝ ʙʦʣʴʰʝ ʟʘʤʝʜʣʷʝʪ ʰʘʛ, 

ʀ ʚʦʞʞʠ ʪʦʥʢʠʝ ʜʨʦʞʘʪ, ʢʘʢ ʩʪʨʫʥʳ. 

10. ʇʦʯʝʤʫ ʚ ʩʣʝʜʫʶʱʠʭ ʩʪʠʭʘʭ ɸʣʝʢʩʘʥʜʨʘ ɹʣʦʢʘ [11] ʤʝʩʷʮ ʥʘʟʚʘʥ ʢʨʘʩʥʳʤ,  

ʠ ʚ ʢʘʢʦʡ ʬʘʟʝ ʥʘʭʦʜʠʪʩʷ ʃʫʥʘ? 
ɹʝʣʦʡ ʥʦʯʴʶ ʤʝʩʷʮ ʢʨʘʩʥʳʡ 

ɺʳʧʣʳʚʘʝʪ ʚ ʩʠʥʝʚʝ. 

ɹʨʦʜʠʪ ʧʨʠʟʨʘʯʥʦ-ʧʨʝʢʨʘʩʥʳʡ, 

ʆʪʨʘʞʘʝʪʩʷ ʚ ʅʝʚʝ. 

ʄʥʝ ʧʨʦʚʠʜʠʪʩʷ ʠ ʩʥʠʪʩʷ 

ʀʩʧʦʣʥʝʥʴʝ ʪʘʡʥʳʭ ʜʫʤ. 

ɺ ʚʘʩ ʣʠ ʜʦʙʨʦʝ ʪʘʠʪʩʷ 

ʂʨʘʩʥʳʡ ʤʝʩʷʮ, ʪʠʭʠʡ ʰʫʤ?... 

11. ɺ ʧʦʚʝʩʪʠ çɿʣʦè [12] ʨʫʩʩʢʦʛʦ ʧʠʩʘʪʝʣʷ XIX ʚʝʢʘ ʉ. ʇ. ʇʦʜʲʷʯʝʚʘ ʝʩʪʴ ʪʘʢʦʡ 

ʵʧʠʟʦʜ: çɸʛʘʬʴʷ ʧʨʦʩʥʫʣʘʩʴ ʨʘʥʦ, ʯʘʩʫ ʚ ʯʝʪʚʝʨʪʦʤ, ʠ ʧʦʪʠʭʦʥʴʢʫ, ʢʘʢ ʙʳʣʘ ʚ ʦʜʥʦʡ ʨʫʙʘʰʢʝ ʠ 

ʙʦʩʘʷ, ʚʳʰʣʘ ʠʟ ʠʟʙʳ ʥʘ ʢʨʳʣʴʮʦ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢʦʚʘ ʧʦʛʦʜʘ. ʇʦʛʦʜʘ ʙʳʣʘ ʭʦʨʦʰʘʷ. ʅʘ ʫʣʠʮʝ 

ʙʳʣʦ ʪʠʭʦ, ʙʝʟʤʷʪʝʞʥʦ, ʠ ʚʩʸ ʤʦʣʯʘʣʦ. ʅʝʙʦ ʙʳʣʦ ʯʠʩʪʦ, ʙʝʟʦʙʣʘʯʥʦ ʠ ʚʩʝ ʫʩʳʧʘʥʦ ʟʚʸʟʜʘʤʠ, 

ʢʘʢ-ʪʦ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʩʚʝʨʢʘʚʰʠʤʠ ʧʦʜ ʫʪʨʦ ʤʘʣʳʤʠ ʠ ʢʨʫʧʥʳʤʠ ʪʦʯʢʘʤʠ. ʉʝʨʧ ʤʝʩʷʮʘ, 

ʪʦʥʢʠʡ ʠ ʤʦʣʦʯʥʦ-ʙʣʝʜʥʳʡ, ʦʢʨʫʞʸʥʥʳʡ ʢʘʢʦʡ-ʪʦ ʜʳʤʢʦʡ, ʚʠʩʝʣ ʚ ʙʝʩʧʨʝʜʝʣʴʥʦʡ ʰʠʨʠ ʥʝʙʘ, 

ʥʘ ʟʘʧʘʜʝ, ʠ ʪʠʭʦ ʛʦʨʝʣ, ʪʦʯʥʦ ʢʘʢʘʷ-ʪʦ ʜʘʣʝʢʘʷ, ʛʦʪʦʚʘʷ ʧʦʛʘʩʥʫʪʴ ʣʘʤʧʘʜʘ...è  

ʂʘʢʠʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʥʝʪʦʯʥʦʩʪʠ ʝʩʪʴ ʚ ʵʪʦʤ ʦʧʠʩʘʥʠʠ? 

12. ʉʪʠʭʦʪʚʦʨʝʥʠʝ ɿʠʥʘʠʜʳ ɻʠʧʧʠʫʩ çʄʫʜʨʦʩʪʴè [13] ʥʘʯʠʥʘʝʪʩʷ ʪʘʢ:  
ʉʦʰʣʠʩʴ ʯʝʨʪʦʚʢʠ ʥʘ ʧʝʨʝʢʨʸʩʪʢʝ, 

ʅʘ ʧʝʨʝʢʨʸʩʪʢʝ ʪʨʝʭ ʜʦʨʦʛ. 
ʉʦʰʣʠʩʴ ʢ ʧʦʣʥ·ʯʠ, ʠ ʤʝʩʷʮ ʞʸʩʪʢʠʡ 
ɺʠʩʝʣ ʚʚʝʨʭʫ, ʢʨʠʚʷ ʩʚʦʡ ʨʦʛ... 

ɽʩʪʴ ʣʠ ʚ ʵʪʠʭ ʩʪʨʦʢʘʭ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʥʝʪʦʯʥʦʩʪʴ? 
13. ɺ ʩʪʠʭʦʪʚʦʨʝʥʠʠ çʆʢʪʷʙʨʴʩʢʠʡ ʨʘʩʩʚʝʪè [14] ʢʣʘʩʩʠʢ ʨʫʩʩʢʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʀ. ɸ. ɹʫʥʠʥ ʫʪʚʝʨʞʜʘʝʪ: 
ʅʦʯʴ ʧʦʙʣʝʜʥʝʣʘ, ʠ ʤʝʩʷʮ ʩʘʜʠʪʩʷ 
ɿʘ ʨʝʢʫ ʢʨʘʩʥʳʤ ʩʝʨʧʦʤ. 

14. ɺ ʨʦʤʘʥʝ ʉʠʛʨʠʜ ʋʥʩʝʪ çʋʣʘʚ, ʩʳʥ ɸʫʜʫʥʘ ʠʟ ʍʝʩʪʚʠʢʝʥʘè [15] ʝʩʪʴ ʪʘʢʦʡ ʵʧʠʟʦʜ. 
ç ï ɹʝʞʘʪʴ? - ʤʝʜʣʝʥʥʦ ʩʧʨʦʩʠʣ ʋʣʘʚ. - ɹʝʟ ʩʫʜʘ? ʕʪʦ ʚʣʘʜʳʢʦ ʚʝʣʠʪ ʤʥʝ ʪʘʢ? ï ʅʝʪ, ʵʪʦ ʚʝʣʶ ʷ. 
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ɽʧʠʩʢʦʧ ʠ ʦʢʨʫʞʥʦʡ ʥʘʤʝʩʪʥʠʢ ʝʜʚʘ ʣʠ ʫʩʧʝʣʠ ʫʟʥʘʪʴ ʧʨʦ ʫʙʠʡʩʪʚʦ... ʕʪʠ ʣʶʜʠ ʩʝʡʯʘʩ ʠʱʫʪ 
ʪʝʙʷ, ʥʦ ʧʦ ʪʘʢʦʤʫ ʙʝʟʜʦʨʦʞʴʶ ʦʥʠ ʚʨʷʜ ʣʠ ʫʩʧʝʶʪ ʚʩʢʦʨʦʩʪʠ ʧʨʦʡʪʠ ʪʘʢʦʡ ʜʘʣʴʥʠʡ ʧʫʪʴ ʠ 
ʜʦʙʨʘʪʴʩʷ ʩʶʜʘ, ʘ ʪʝʧʝʨʴ ʫʞʝ ʩʢʦʨʦ ʥʦʯʴ. ʂʘʢ ʙʳ ʪʘʤ ʥʠ ʙʳʣʦ, ʜʝʨʟʥʸʤ ʚʦ ʠʤʷ ʙʦʛʘ - ʦʩʪʘʥʝʤʩʷ 
ʟʜʝʩʴ, ʧʦʢʘ ʥʝ ʚʟʦʡʜʸʪ ʧʦʩʣʝ ʧʦʣʫʥʦʯʠ ʧʦʣʥʘʷ ʣʫʥʘ. ɹʫʜʝʪ ʩʚʝʪʣʝʝ, ʜʘ ʠ ʧʦʜʤʦʨʦʟʠʪ...è  

ɺʝʨʥʦ ʣʠ ʧʨʝʜʣʦʞʝʥʠʝ ʩ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ? 
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ʇʆɼɻʈʋʇʇʆɺʆʁ -ʌʋʅʂʊʆʈ n-ɸʈʅʆʁ ɻʈʋʇʇʓ 

 

ʇʦʜʛʨʫʧʧʦʚʳʝ ʬʫʥʢʪʦʨʳ, ʪʦ ʝʩʪʴ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʩ ʠʟʦʤʦʨʬʠʟʤʘʤʠ ʛʨʫʧʧ ʬʫʥʢʮʠʠ, 

ʚʳʜʝʣʷʶʱʠʝ ʚ ʛʨʫʧʧʘʭ ʥʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ ʧʦʜʛʨʫʧʧ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ 

ʢʦʥʪʝʢʩʪʝ ʪʝʦʨʠʠ ʨʘʜʠʢʘʣʦʚ ʢʦʣʝʮ. ɺ ʪʝʦʨʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʥʷʪʠʝ 

ʧʦʜʛʨʫʧʧʦʚʦʛʦ ʬʫʥʢʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʦʙʦʙʱʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʪʝʦʨʝʪʠʢʦ-

ʛʨʫʧʧʦʚʳʭ ʦʙʲʝʢʪʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʜʝʣʝʥʠʷ ʠ ʘʢʩʠʦʤʘʪʠʟʘʮʠʠ ʠʭ ʢʣʶʯʝʚʳʭ ʩʚʦʡʩʪʚ.  

ʇʦʟʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʪʦʜ ʧʦʜʛʨʫʧʧʦʚʳʭ ʬʫʥʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʠʟʫʯʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ ʛʨʫʧʧ (ʬʦʨʤʘʮʠʡ, ʢʣʘʩʩʦʚ ʌʠʪʪʠʥʛʘ ʠ ʢʣʘʩʩʦʚ 

ʐʫʥʢʘ). ʆʩʦʙʳʡ ʢʣʘʩʩ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʙʨʘʟʫʶʪ n-ʘʨʥʝr ʛʨʫʧʧʳ. ʅʘʧʦʤʥʠʤ [1], ʯʪʦ 

ʩʠʩʪʝʤʘ (),X  ʩ ʦʜʥʦʡ n-ʘʨʥʦʡ ʦʧʝʨʘʮʠʝʡ ( ) ʥʘʟʳʚʘʝʪʩʷ n-ʘʨʥʦʡ ʛʨʫʧʧʦʡ, ʝʩʣʠ ʵʪʘ ʦʧʝʨʘʮʠʷ 

ʘʩʩʦʮʠʘʪʠʚʥʘ, ʠ ʚ X ʨʘʟʨʝʰʠʤʦ ʢʘʞʜʦʝ ʠʟ ʫʨʘʚʥʝʥʠʡ ( ) ,...... 111 aaxaaa nii =+-
 ʛʜʝ  i = 1, 2,é, n. 

ʗʚʣʷʷʩʴ n-ʘʨʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʙʠʥʘʨʥʳʭ ʛʨʫʧʧ,  n-ʘʨʥʳʝ ʛʨʫʧʧʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘʩʣʝʜʫʶʪ 

ʤʥʦʛʠʝ ʠʭ ʩʚʦʡʩʪʚʘ (ʪʘʢ ʚ n-ʘʨʥʳʭ ʛʨʫʧʧʘʭ ʠʤʝʶʪʩʷ ʠʥʚʘʨʠʘʥʪʥʳʝ ʠ ʧʦʣʫʠʥʚʘʨʠʘʥʪʥʳʝ 

ʧʦʜʛʨʫʧʧʳ, ʚʧʦʣʥʝ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦ ʩʚʦʡʩʪʚʘʤ ʠʥʚʘʨʠʘʥʪʥʳʤ ʧʦʜʛʨʫʧʧʘʤ ʛʨʫʧʧ), ʘ ʩ ʜʨʫʛʦʡ ī 

ʧʦʩʢʦʣʴʢʫ ʧʨʠ 3²n  ʚ n-ʘʨʥʦʡ ʛʨʫʧʧʝ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʠʯʥʳʡ ʵʣʝʤʝʥʪ, ʪʦ ʪʝʦʨʠʷ n-ʘʨʥʳʭ 

ʛʨʫʧʧ ʚʝʩʴʤʘ ʩʧʝʮʠʬʠʯʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʢ ʪʝʦʨʠʠ ʛʨʫʧʧ, ʥʦ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʪʝʦʨʠʷʤ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʨʫʛʠʭ ʪʠʧʦʚ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʠʤʝʨʦʚ ʧʦʜʛʨʫʧʧʦʚʳʭ -ʬʫʥʢʪʦʨʦʚ  

n-ʘʨʥʦʡ ʛʨʫʧʧ.r ɺʩʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʩʪʘʥʜʘʨʪʥʘ ʠ ʟʘʠʤʩʪʚʦʚʘʥʘ ʠʟ [1ī3]. 
ʇʫʩʪʴ  ï ʥʝʢʦʪʦʨʳʡ ʢʣʘʩʩ ʛʨʫʧʧ. ʉʦʩʪʘʚʠʤ ʩ ʢʘʞʜʦʡ ʛʨʫʧʧʦʡ  ʥʝʢʦʪʦʨʫʶ ʩʠʩʪʝʤʫ 

ʝʝ ʧʦʜʛʨʫʧʧ . ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʩʣʝʜʫʷ [3], ʯʪʦ  ï ʧʦʜʛʨʫʧʧʦʚʦʡ -ʬʫʥʢʪʦʨ ʠʣʠ 
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ʧʦʜʛʨʫʧʧʦʚʦʡ ʬʫʥʢʪʦʨ ʥʘ , ʝʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 1) ʜʣʷ ʚʩʝʭ ; 

2) ʜʣʷ ʣʶʙʦʛʦ ʵʧʠʤʦʨʬʠʟʤʘ , ʛʜʝ  ʠ ʜʣʷ ʣʶʙʳʭ ʛʨʫʧʧ  ʠ  ʠʤʝʝʪ 

ʤʝʩʪʦ  ʠ . 

ɿʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʜʛʨʫʧʧʦʚʦʡ ʬʫʥʢʪʦʨ 
ʚʳʜʝʣʷʝʪ ʚ ʛʨʫʧʧʝ ʪʝ ʩʠʩʪʝʤʳ ʧʦʜʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʠʥʚʘʨʠʘʥʪʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʤʦʤʦʨʬʠʟʤʘ ʠ 
ʧʦʵʪʦʤʫ ʫʜʦʙʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʜʫʢʪʠʚʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ. 

ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟʚʝʩʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
ʃʝʤʤʘ 1 ([2]). ʇʫʩʪʴ ˊ ï ʢʦʥʛʨʫʵʥʮʠʷ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʘʣʛʝʙʨʝ ɸ. ʊʦʛʜʘ ʩʧʨʘʚʝʜʣʠʚʳ 

ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ: 

1) ʝʩʣʠ H  ï ʧʦʜʘʣʛʝʙʨʘ ʚ ɸ/ˊ, ʪʦ [] []p
p

aH
Ha Í

=8  ï ʪʘʢʘʷ ʧʦʜʘʣʛʝʙʨʘ ʚ ɸ, ʯʪʦ ˊH = H ʠ 

H  = ʅ/ˊ; 
2) ʝʩʣʠ H ī ʪʘʢʘʷ ʧʦʜʘʣʛʝʙʨʘ ʚ ɸ, ʯʪʦ ˊʅ = H, ʪʦ H/ˊ ï ʧʦʜʘʣʛʝʙʨʘ ʚ H/ˊ. 
ʃʝʤʤʘ 2 ([2]). ʇʫʩʪʴ ű: ɸ:ɺ ï ʵʧʠʤʦʨʬʠʟʤ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʘʣʛʝʙʨ. H BTA ÌÌ ,  ʠ 

jp Ker= . ʀ ʧʫʩʪʴ f: ɸ/ˊ:ɺ ï ʢʘʥʦʥʠʯʝʩʢʠʡ ʠʟʦʤʦʨʬʠʟʤ ʬʘʢʪʦʨ-ʘʣʛʝʙʨʳ A/ˊ ʥʘ ɺ. ʊʦʛʜʘ 

ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ: 

1) jpp HH f =)/( ; 

2) 
11 --

= jjp TT  ʠ TT f =
-

)/(
1

pj . 

ʃʝʤʤʘ 3 ([2]). ʇʫʩʪʴ ű: ɸ:ɺ ï ʵʧʠʤʦʨʬʠʟʤ ʢʦʥʝʯʥʳʭ ʦʜʥʦʨʦʜʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 
ʘʣʛʝʙʨ, H ʠ ʊ ï ʧʦʜʘʣʛʝʙʨʳ ʚ ɸ ʠ ɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʦʛʜʘ 

TBTA ::
-1

=j  

ʠ jHB :  ʜʝʣʠʪ TA:  

ʇʫʩʪʴ  ï ʥʝʢʦʪʦʨʳʡ ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʢʦʥʝʯʥʳʭ n-ʘʨʥʳʭ ʛʨʫʧʧ.  

ʊʝʦʨʝʤʘ. ʇʫʩʪʴ ÏPÌp̧  ʠ ʧʫʩʪʴ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʝʯʥʦʡ n-ʘʨʥʦʡ ʛʨʫʧʧʳ  

ʤʥʦʞʝʩʪʚʦ W= 8}{)( GGt , ʛʜʝ W ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʪʝʭ ʧʦʜʛʨʫʧʧ ʚ G, ʠʥʜʝʢʩʳ ʢʦʪʦʨʳʭ ʥʝ 

ʜʝʣʷʪʩʷ ʥʘ ʯʠʩʣʘ ʠʟ ʈ. ʊʦʛʜʘ t ï ʟʘʤʢʥʫʪʳʡ ʧʦʜʛʨʫʧʧʦʚʦʡ -ʬʫʥʢʪʦʨ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ BA::j  ï ʵʧʠʤʦʨʬʠʟʤ ʢʦʥʝʯʥʳʭ n-ʘʨʧʳʭ ʛʨʫʧʧ. ɽʩʣʠ  

ʅ = ɸ, ʪʦ )(BBH tj Í= . ʇʫʩʪʴ }{\)( AAH tjÍ , ʪʦʛʜʘ ʜʣʷ ʣʶʙʦʛʦ pÍp  ʯʠʩʣʦ |:| HA  ʥʝ 

ʜʝʣʠʪʩʷ ʥʘ ʨ. ʇʦ ʣʝʤʤʝ 3 ʯʠʩʣʦ |:| HA  ʜʝʣʠʪʩʷ ʥʘ ʯʠʩʣʦ |:| jHB . ɿʥʘʯʠʪ, |:| jHB  ʥʝ ʜʝʣʠʪʩʷ ʥʘ 

ʨ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, }{\)( BBH tjÍ . 

ɽʩʣʠ ʊ = ɺ, ʪʦ )(
1

AT tj Í
-

. ʇʫʩʪʴ ʪʝʧʝʨʴ }{\)( BBT tÍ . ʊʦʛʜʘ ʜʣʷ ʣʶʙʦʛʦ pÍp  ʯʠʩʣʦ 

|:| TB  ʥʝ ʜʝʣʠʪʩʷ ʥʘ ʨ. ʇʦ ʣʝʤʤʝ 3 |:||:|
1-

= jTATB . ɿʥʘʯʠʪ, ʯʠʩʣʦ |:|
1-jTA  ʥʝ ʜʝʣʠʪʩʷ ʥʘ 

ʨ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, }{\)(
1

AAT tj Í
-

. ʗʩʥʦ, ʯʪʦ )(GG tÍ . 

ʇʫʩʪʴ ʪʝʧʝʨʴ )(GH tÍ . ʀ ʧʫʩʪʴ )(1 GH tÍ . ʊʦʛʜʘ ʜʣʷ ʣʶʙʦʛʦ pÍp  ʯʠʩʣʦ |:| 1HH  

ʥʝ ʜʝʣʠʪʩʷ ʥʘ ʨ: 

|:||:||:|
||

||

||

||
|:| 11

1

1 HHHGHH
H

G

H

G
HG =Ö== . 

ɿʥʘʯʠʪ, |:|
1

HG  ʥʝ ʜʝʣʠʪʩʷ ʥʘ ʨ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, )()( GH tt Ì . ʀʪʘʢ,  

t-ʟʘʤʢʥʫʪʳʡ ʧʦʜʛʨʫʧʧʦʚʦʡ -ʬʫʥʢʪʦʨ. 
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ʀ. ɸ. ɽʬʠʤʯʠʢ 

 

ʉʆɺʈɽʄɽʅʅʓʁ ʋʏʀʊɽʃʔ ʀʅʌʆʈʄɸʊʀʂʀ 

 

ʇʨʦʙʣʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʰʢʦʣʴʥʦʛʦ ʫʯʠʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ ī ʦʜʥʘ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʚ ʨʝʰʝʥʠʠ 

ʢʦʤʧʣʝʢʩʘ ʧʨʦʙʣʝʤ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. ɿʘ ʧʝʨʠʦʜ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʠ ʚ 

ʰʢʦʣʝ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʤʥʝʥʠʝ, ʢʘʢʠʤ ʜʦʣʞʥʦ ʙʳʪʴ ʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ 

ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʝʸ ʧʨʠʣʦʞʝʥʠʷʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʥʘʡʪʠ 

ʩʚʦʸ ʦʪʨʘʞʝʥʠʝ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʮʝʣʦʤ, ʢʘʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʋʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ 

ʚ ʰʢʦʣʝè. ɿʘ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʶʪ ʤʥʦʛʦ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ ʛʦʪʦʚʷʪ ʠʭ ʢ ʙʫʜʫʱʝʡ 

ʧʨʦʬʝʩʩʠʠ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ, ʦ ʯʸʤ ʠ ʧʦʡʜʸʪ ʨʝʯʴ.  

ʄʳ ʛʦʪʦʚʠʤ ʫʯʠʪʝʣʝʡ ʩʝʛʦʜʥʷ ʜʣʷ ʨʘʙʦʪʳ ʟʘʚʪʨʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʠ ʬʦʨʤʫʣʠʨʫʶʪʩʷ 

ʧʨʦʙʣʝʤʳ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʠʠ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʰʢʦʣʝ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʬʦʨʤʠʨʦʚʘʥʠ ̫

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ. 

ɸ ʜʣʷ ʵʪʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʚʫʟ ʜʦʣʞʝʥ ʧʦʜʛʦʪʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ. ʂ ʤʦʤʝʥʪʫ ʧʦʣʫʯʝʥʠʷ ʜʠʧʣʦʤʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʙʫʜʫʱʠʡ ʫʯʠʪʝʣʴ ʫʤʝʣ: 

¶ ʧʦʥʷʪʴ ʠ ʧʨʠʩʚʦʠʪʴ ʮʝʣʠ ʠʟʫʯʝʥʠʷ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ, ʘ ʪʘʢʞʝ ʢʘʞʜʦʡ ʪʝʤʳ ʚ 
ʦʪʜʝʣʴʥʦʩʪʠ ʚʦ ʚʩʝʭ ʪʨʸʭ ʘʩʧʝʢʪʘʭ ī ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ; 

¶ ʫʚʠʜʝʪʴ ʤʝʩʪʦ ʠ ʟʥʘʯʝʥʠʝ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʦʙʱʝʤ ʦʙʨʘʟʦʚʘʥʠʠ ʰʢʦʣʴʥʠʢʘ; 

¶ ʦʩʚʦʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 
ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʯʝʙʥʠʢʦʚ ʠ ʧʨʦʛʨʘʤʤ ʧʦ ʢʫʨʩʫ ʠʥʬʦʨʤʘʪʠʢʠ; 

¶ ʧʦʥʷʪʴ ʧʨʠʥʮʠʧʳ ʦʪʙʦʨʘ ʩʦʜʝʨʞʘʥʠʷ, ʫʤʝʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʠ; 

¶ ʦʚʣʘʜʝʪʴ ʩʨʝʜʩʪʚʘʤʠ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ, ʦʩʚʦʠʪʴ ʢʣʘʩʩʠʯʝʩʢʠʝ ʠ ʥʦʚʳʝ ʤʝʪʦʜʳ 
ʦʙʫʯʝʥʠʷ, ʫʧʨʘʚʣʷʪʴ ʫʤʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʫʯʘʱʠʭʩʷ; 

¶ ʦʩʚʦʠʪʴ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʟʘʥʷʪʠʡ; 

¶ ʫʚʠʜʝʪʴ, ʧʦʥʷʪʴ ʠ ʚʩʢʨʳʪʴ ʩʚʷʟʠ ʠʥʬʦʨʤʘʪʠʢʠ ʩ ʜʨʫʛʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ; 

¶ ʥʘʫʯʠʪʴʩʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ 
ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʝʛʦ ʧʨʦʛʨʘʤʤʥʦʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

¶ ʫʤʝʪʴ ʧʨʦʙʫʞʜʘʪʴ, ʟʘʢʨʝʧʣʷʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʠʥʪʝʨʝʩ ʢ ʩʚʦʝʤʫ ʧʨʝʜʤʝʪʫ ʢʘʢ ʚʦ ʚʨʝʤʷ 
ʫʨʦʢʘ, ʪʘʢ ʠ ʚʥʝ ʟʘʥʷʪʠʡ.  

ʋʯʠʪʳʚʘʷ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʟʘʜʘʯʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʢʫʨʩʘ çʄʝʪʦʜʠʢʘ 
ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠè ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʨʘʟʜʝʣʦʚ: ʦʙʱʠʝ ʠ ʯʘʩʪʥʳʝ ʚʦʧʨʦʩʳ ʤʝʪʦʜʠʢʠ,  
ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʙʱʠʭ ʚʦʧʨʦʩʦʚ ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʥʘ ʫʞʝ ʠʟʚʝʩʪʥʳʝ ʧʦʥʷʪʠʷ ʠ 
ʤʝʪʦʜʠʢʠ ʠʟ ʜʠʜʘʢʪʠʢʠ ʠ ʙʣʠʟʢʠʭ ʜʠʩʮʠʧʣʠʥ ʩ ʧʦʟʠʮʠʠ ʫʨʦʢʘ ʠʥʬʦʨʤʘʪʠʢʠ. 

ɺʦʧʨʦʩʳ ʯʘʩʪʥʦʡ ʤʝʪʦʜʠʢʠ ʠʟʫʯʘʶʪʩʷ ʩ ʧʦʟʠʮʠʠ ʘʥʘʣʠʟʘ ʢʘʞʜʦʡ ʪʝʤʳ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ 
ʠʥʬʦʨʤʘʪʠʢʠ. ɸʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʚʳʜʝʣʝʥʠʠ ʮʝʣʝʡ, ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 
ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʪʝʤʳ. ʇʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʠ ʢ ʢʘʞʜʦʤʫ ʫʨʦʢʫ ï ʥʝʤʘʣʦʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ 
ʜʣʷ ʩʪʫʜʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʚ ʢʫʨʩʝ ʣʝʢʮʠʡ ʩʧʝʮʠʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʧʦʩʪʘʥʦʚʢʠ ʮʝʣʝʡ ʚ 
ʪʨʸʭ ʘʩʧʝʢʪʘʭ: ʦʙʨʘʟʦʚʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ çʢʣʠʰʝè, 
ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʝʨʚʳʭ ʧʦʨʘʭ, ʥʝ ʠʤʝʷ ʦʧʳʪʘ ʨʘʙʦʪʳ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ 
ʦʪʨʘʟʠʪʴ: ʩ ʧʦʤʦʱʴʶ ʢʘʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʟʫʯʘʝʪʩʷ ʪʝʤʘ; ʦʩʦʙʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ 
ʚʳʟʳʚʘʶʪ ʪʨʫʜʥʦʩʪʴ ʚ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʘ; ʪʠʧʳ ʟʘʜʘʥʠʡ; ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ, ʬʦʨʤʳ ʠ 
ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ; ʤʝʪʦʜʳ ʠ ʬʦʨʤʳ ʢʦʥʪʨʦʣʷ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ. 

ʉʘʤʦʝ ʛʣʘʚʥʦʝ ï ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʨʘʙʦʪʘʪʴ, ʯʪʦʙʳ ʙʫʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʥʘʫʯʠʣʩʷ 
ʚʳʜʝʣʷʪʴ ʪʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʫʨʦʢʝ, ʘ ʯʪʦ ʤʦʞʥʦ ʠʟʫʯʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 
ʇʨʦʙʣʝʤʘ ʦʪʙʦʨʘ ʩʦʜʝʨʞʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʫʨʦʢʘ ʦʯʝʥʴ ʚʘʞʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ 
ʮʠʢʣ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʫʜʝʥʪʳ ʥʘʫʯʘʪʴʩʷ ʚʳʜʝʣʷʪʴ ʮʝʣʠ, ʩʦʜʝʨʞʘʥʠʝ ʠ 
ʬʦʨʤʳ ʢʦʥʪʨʦʣʷ.  

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʘ ʪʝʤʘʪʠʢʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ. ʉʦʛʣʘʩʥʦ 
ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʥʘ ʜʘʥʥʳʭ ʟʘʥʷʪʠʷʭ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ: 
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¶ ʧʨʦʚʦʜʠʪʴ ʣʦʛʠʢʦ-ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ 
ʠʥʬʦʨʤʘʪʠʢʠ, ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʪʝʤ, ʧʦʥʷʪʠʡ, ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ; 

¶ ʩʦʩʪʘʚʣʷʪʴ ʪʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ ʠʟʫʯʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʘʟʜʝʣʘ; 

¶ ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʫʨʦʢʦʚ; 

¶ ʫʤʝʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʣʦʛʠʯʝʩʢʦʝ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ; 

¶ ʥʘʫʯʠʪʴʩʷ ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʛʨʘʤʤʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʛʨʘʤʦʪʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʥʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ; 

¶ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ; 

¶ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʘʢʝʪʘʤʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʙʥʦ-
ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ; 

¶ ʧʨʦʚʦʜʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʬʦʨʤʝ ʬʘʢʫʣʴʪʘʪʠʚʦʚ ʠ ʚʥʝʢʣʘʩʩʥʦʡ ʨʘʙʦʪʳ. 
ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʫʥʢʪʳ ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ. ʂʘʞʜʦʤʫ 

ʩʪʫʜʝʥʪʫ ʜʘʸʪʩʷ ʧʨʘʚʦ ʚʳʙʨʘʪʴ ʣʶʙʫʶ ʪʝʤʫ ʠʟ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʦʥ 
ʜʦʣʞʝʥ ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʦʝʢʪ ʦʜʥʦʛʦ ʫʨʦʢʘ. ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 
ʧʨʦʚʝʨʢʫ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ, ʦʙʲʷʩʥʝʥʠʝ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ ʟʘʢʨʝʧʣʝʥʠʝ. 
ʆʜʥʦ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ï ʧʦʢʘʟʘʪʴ ʠʥʪʝʨʝʩʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʬʦʨʤʳ ʨʘʙʦʪʳ. ɿʘʥʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ 
ʨʦʣʝʚʦʡ ʬʦʨʤʝ. ʉʪʫʜʝʥʪ, ʛʦʪʦʚʠʚʰʠʡ ʧʨʦʝʢʪ ʫʨʦʢʘ, ʠʛʨʘʝʪ ʨʦʣʴ ʫʯʠʪʝʣʷ, ʘ ʦʩʪʘʚʰʠʝʩʷ ʯʣʝʥʳ 
ʛʨʫʧʧʳ ï ʨʦʣʴ ʫʯʝʥʠʢʦʚ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʘ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ, ʚ ʢʦʪʦʨʦʤ ʦʪʤʝʯʘʶʪʩʷ 
ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʦʝʢʪʘ. ɼʘʥʥʘʷ 
ʤʝʪʦʜʠʢʘ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ. ʋ ʩʪʫʜʝʥʪʦʚ ʚ ʭʦʜʝ ʪʘʢʠʭ ʟʘʥʷʪʠʡ 
ʬʦʨʤʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʘʚʳʢʠ: 

¶ ʧʨʘʚʠʣʴʥʦ ʩʪʨʦʠʪʴ ʨʘʟʛʦʚʦʨ ʩ ʘʫʜʠʪʦʨʠʝʡ; 

¶ ʫʯʠʪʴʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʥʪʘʢʪ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʯʘʱʠʭʩʷ; 

¶ ʚʳʭʦʜʠʪʴ ʠʟ ʩʣʦʞʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ; 

¶ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟʝ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʦʰʠʙʦʢ; 

¶ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʨʦʢ ʩʚʦʝʛʦ ʙʫʜʫʱʝʛʦ ʢʦʣʣʝʛʠ. 
ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʟʘʥʷʪʠʷʭ ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʨʝʰʘʪʴ ʩʝʨʠʶ ʟʘʜʘʯ, ʧʦ ʪʝʤʘʤ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʎʝʣʴ ï 
ʧʨʦʚʝʨʠʪʴ ʚʣʘʜʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʠ ʫʤʝʥʠʝ ʦʙʲʷʩʥʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ 
ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ.  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʧʦʜʛʦʪʦʚʢʫ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ 
ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʧʦʤʦʱʥʠʢʠ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʛʦ ʨʦʜʘ ʵʣʝʢʪʨʦʥʥʳʡ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʧʦʤʦʱʴ ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʘ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, 
ʯʪʦ ʜʣʷ ʫʯʝʥʠʢʘ ʩʣʦʚʦ çʦʯʝʚʠʜʥʦè ʠʥʦʛʜʘ ʩʦʚʩʝʤ ʥʝ ʧʦʥʷʪʥʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 
ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚʳʜʚʠʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

¶ ʧʨʘʚʠʣʴʥʳʡ ʦʪʙʦʨ ʠ ʜʝʣʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʥʝʙʦʣʴʰʠʝ ʧʦʨʮʠʠ; 

¶ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ (ʢʘʞʜʘʷ ʧʦʨʮʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 
ʢʦʥʪʨʦʣʴʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʠʣʠ ʟʘʜʘʥʠʷʤʠ); 

¶ ʧʝʨʝʭʦʜ ʢ ʩʣʝʜʫʶʱʝʡ ʧʦʨʮʠʠ ʤʘʪʝʨʠʘʣʘ ʣʠʰʴ ʧʦʩʣʝ ʚʝʨʥʦʛʦ ʦʪʚʝʪʘ ʠʣʠ 
ʦʟʥʘʢʦʤʣʝʥʠʷ ʫʯʘʱʝʛʦʩʷ ʩ ʭʘʨʘʢʪʝʨʦʤ ʜʦʧʫʱʝʥʥʦʡ ʦʰʠʙʢʠ ʠʣʠ ʧʨʘʚʠʣʴʥʳʤ ʦʪʚʝʪʦʤ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʞʜʦʤʫ ʫʯʝʥʠʢʫ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʘʪʴ ʩʦ ʩʚʦʡʩʪʚʝʥʥʦʡ ʝʤʫ 
ʩʢʦʨʦʩʪʴʶ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ɼʘʥʥʳʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʪʱʘʪʝʣʴʥʦʩʪʴʶ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ 
ʚʝʜʫʱʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩ ʮʝʣʴʶ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʙʲʷʩʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʥʷʪʠʡ, 
ʜʦʩʪʫʧʥʦʩʪʠ ʚ ʠʟʣʦʞʝʥʠʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʤʝʶʱʠʡʩʷ ʤʘʪʝʨʠʘʣ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʪ ʨʘʙʦʪʫ ʫʯʠʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ. 
ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʪʘʢʞʝ ʤʥʦʛʦ ʣʝʪ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʉʪʫʜʝʥʪʘʤʠ ʩʦʟʜʘʥʘ ʩʝʨʠʷ 
ʵʣʝʢʪʨʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ, ʚ ʧʦʤʦʱʴ ʫʯʠʪʝʣʶ 
ʠʥʬʦʨʤʘʪʠʢʠ. ʄʥʦʛʠʝ ʤʘʪʝʨʠʘʣʳ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʯʠʪʝʣʷʤʠ ʚ ʰʢʦʣʝ.  

ʅʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʝʱʸ ʦʜʥʦ ʠʟ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ 
ʠʥʬʦʨʤʘʪʠʢʠ ï ʫʯʝʙʥʦʝ ʟʘʜʘʥʠʝ. ɺ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʨʝʤʝʥʥʳʭ 
ʦʛʨʘʥʠʯʝʥʠʡ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘʙʦʨʳ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 
ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʨʘʙʦʪʫ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʣʥʦʪʫ ʠ ʢʘʯʝʩʪʚʦ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ, ʚʳʨʘʙʘʪʳʚʘʷ ʫ ʩʪʫʜʝʥʪʦʚ ʦʙʱʠʝ ʧʦʜʭʦʜʳ, 
ʤʝʪʦʜʦʣʦʛʠʶ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʫʯʝʥʠʝʤ ʠʥʬʦʨʤʘʪʠʢʝ ʚ ʰʢʦʣʝ. ʆʯʝʥʴ ʚʘʞʥʦ 
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ʥʘʫʯʠʪʴ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʧʨʘʚʠʣʴʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣ. ɺʝʜʴ ʣʶʙʦʝ ʩʦʦʙʱʝʥʠʝ, 
ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʢʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ, ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʠ ʟʘʧʦʤʠʥʘʝʪʩʷ ʥʘʤʥʦʛʦ ʣʝʛʯʝ.  

ʅʝʣʴʟʷ ʥʝ ʟʘʪʨʦʥʫʪʴ ʚʦʧʨʦʩ, ʢʘʢ ʥʘʫʯʠʪʴ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʧʨʘʚʠʣʴʥʦ ʧʨʦʚʝʩʪʠ 
ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. ɼʣʷ ʵʪʦʛʦ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʟʥʘʪʴ, ʯʪʦ ʢ ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʷ 
ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʨʠ ʝʸ ʧʦʩʪʨʦʝʥʠʠ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ 
ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ: 

¶ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ï ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʠ ʧʨʠʥʮʠʧʦʤ ʦʨʛʘʥʠʟʘʮʠʠ 
ʢʦʥʪʨʦʣʷ. ɺʦʧʨʦʩʳ, ʟʘʜʘʥʠʷ, ʟʘʜʘʯʠ ʠ ʧʨʦʝʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʩʥʦʚʘʥʳ, ʘ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ 
ʘʜʝʢʚʘʪʥʳ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ ʠ ʚʦʟʨʘʩʪʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʫʯʘʱʠʭʩʷ; 

¶ ʦʪʢʨʳʪʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʪʦ ʦʮʝʥʠʚʘʥʠʝ ʫʯʘʱʠʭʩʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʧʦ ʝʜʠʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʩʥʦʚʘʥʳ, ʠʟʚʝʩʪʥʳ ʟʘʨʘʥʝʝ ʠ ʧʦʥʷʪʥʳ 
ʢʘʞʜʦʤʫ ʫʯʘʱʝʤʫʩʷ; 

¶ ʩʠʩʪʝʤʥʦʩʪʴ ï ʢʦʥʪʨʦʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʧʨʝʨʳʚʥʳʤ; ʙʳʪʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʯʘʩʪʴʶ 
ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ; ʦʙʣʘʜʘʪʴ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴʶ, ʩʨʝʜʩʪʚʘʤʠ, ʤʝʪʦʜʘʤʠ, ʬʦʨʤʘʤʠ ʢʦʥʪʨʦʣʷ, 
ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʜʯʠʥʝʥʳ ʝʜʠʥʦʡ ʮʝʣʠ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʫʯʠʪʳʚʘʝʪʩʷ ʧʦʣʥʦʪʘ ʠ ʚʩʝʩʪʦʨʦʥʥʦʩʪʴ, 
ʨʝʛʫʣʷʨʥʦʩʪʴ ʠ ʩʠʩʪʝʤʥʦʩʪʴ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʠ ʚʘʣʠʜʥʦʩʪʴ (ʤʝʨʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʪʦʜʠʢ ʠ 
ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ). ʂ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʨʘʟʚʠʪʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʩʘʤʦʢʦʥʪʨʦʣʷ.   

ʇʦʣʥʦʪʘ ʠ ʚʩʝʩʪʦʨʦʥʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʩʦʟʜʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʧʨʦʚʝʨʦʯʥʳʭ, 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʚʩʝʤ ʨʘʟʜʝʣʘʤ ʠ ʪʝʤʘʤ, ʚʢʣʶʯʝʥʥʳʤ ʚ ʫʯʝʙʥʫʶ 
ʧʨʦʛʨʘʤʤʫ, ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ. 

ʈʝʛʫʣʷʨʥʦʩʪʴ ʠ ʩʠʩʪʝʤʥʦʩʪʴ ʩʚʷʟʘʥʳ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 
ʢʦʥʪʨʦʣʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ. ʅʝʧʨʝʨʳʚʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ 
ʜʠʥʘʤʠʢʫ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʝʨʘʪʠʚʥʫʶ ʢʦʨʨʝʢʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ. 

ʆʙʲʝʢʪʠʚʥʦʩʪʴ ʠ ʚʘʣʠʜʥʦʩʪʴ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʠʩʪʝʤʳ 
ʢʦʥʪʨʦʣʷ, ʠʭ ʥʘʣʠʯʠʝ ʛʘʨʘʥʪʠʨʫʝʪ ʢʘʯʝʩʪʚʦ ʠ ʧʦʚʳʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʚ ʭʦʜʝ 
ʢʦʥʪʨʦʣʷ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʢʦʥʪʨʦʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʫʩʚʦʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʪʝʨʤʠʥʦʚ, 
ʧʨʠʥʮʠʧʦʚ ʠ ʧʦʥʷʪʠʡ, ʩʤʳʩʣʘ ʢʦʥʮʝʧʮʠʡ, ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠ ʦʪʢʨʳʪʠʡ, ʘ ʪʘʢʞʝ ʦʩʚʦʝʥʠʷ 
ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʠ ʧʨʠʝʤʦʚ ʨʘʙʦʪʳ ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʭ, ʪʘʢ ʠ ʦʙʱʠʭ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʯʥʦʡ ʠ ʚ ʩʦʩʪʘʚʝ ʢʦʣʣʝʢʪʠʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʫʝʪʩʷ 
ʪʨʠʝʜʠʥʘʷ ʟʘʜʘʯʘ ʦʙʫʯʝʥʠʷ: ʦʙʨʘʟʦʚʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝ. 

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʢʦʥʪʨʦʣʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʠʪʳʚʘʪʴ ʨʘʟʣʠʯʠʝ ʚ 
ʩʧʦʩʦʙʥʦʩʪʷʭ ʫʯʘʱʠʭʩʷ ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ ʠ ʫʩʚʦʝʥʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ 
ʧʦʜʭʦʜ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʨʠʪʝʨʠʝʚ 
ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ. ʆʜʠʥ ʠʟ ʧʨʠʝʤʦʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 
ʢʦʥʪʨʦʣ ̫ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘʜʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʩʝʤ ʧʨʝʜʣʦʞʝʥʳ ʦʜʠʥʘʢʦʚʳʝ, ʘ ʩʪʝʧʝʥʴ 
ʧʦʤʦʱʠ ʫʯʠʪʝʣʷ ʧʨʠ ʠʭ ʚʳʧʦʣʥʝʥʠʠ ï ʨʘʟʣʠʯʥʘʷ. ʆʯʝʥʴ ʚʘʞʥʦ ʥʘʫʯʠʪʴ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ 
ʫʚʠʜʝʪʴ, ʥʘ ʯʪʦ ʩʧʦʩʦʙʝʥ ʝʛʦ ʫʯʝʥʠʢ. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʛʨʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʘʱʝʛʦʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 
ʦʮʝʥʠʚʘʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʫʨʦʚʥʶ 
ʧʦʜʛʦʪʦʚʢʠ. ʈʘʟʫʤʥʦʝ ʩʦʯʝʪʘʥʠʝ ʢʦʥʪʨʦʣʷ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ ʫʩʠʣʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ 
ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, 
ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʦʙʫʯʘʝʤʳʭ, ʩʧʝʮʠʬʠʢʠ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʎʝʣʝʩʦʦʙʨʘʟʥʦʝ ʠ ʨʘʟʫʤʥʦʝ ʩʦʯʝʪʘʥʠʝ ʤʝʪʦʜʦʚ ʦʙʝʩʧʝʯʠʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ: 

¶ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʜʚʠʞʝʥʠʷ ʫʯʘʱʝʛʦʩʷ ʦʪ ʥʝʟʥʘʥʠʷ ʢ 
ʟʥʘʥʠʶ; 

¶ ʦʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ; 

¶ ʨʝʛʫʣʷʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʜʦʚʝʜʝʥʠʝ ʝʝ ʜʦ ʩʚʝʜʝʥʠʷ ʫʯʘʱʠʭʩʷ; 

¶ ʥʘʢʦʧʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʷ ʠ ʘʥʘʣʠʟ ʵʪʠʭ ʜʘʥʥʳʭ; 
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ʉʠʩʪʝʤʘ ʟʘʜʘʥʠʡ, ʟʘʜʘʯ, ʧʨʦʝʢʪʦʚ, ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʧʨʦʚʝʨʦʯʥʳʭ ʨʘʙʦʪ, ʪʝʩʪʦʚ ʥʘ ʨʘʟʥʳʭ 
ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʳʪʘ ʠ ʩʦʟʜʘʥʥʦʡ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ ʤʦʞʝʪ ʙʳʪʴ 
ʚʟʷʪʘ ʟʘ ʦʩʥʦʚʫ ʠʣʠ çʚʩʪʨʦʝʥʘ ʚ ʤʦʜʝʣʴ ʢʦʥʪʨʦʣʷ ʫʯʠʪʝʣʷ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ 
ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ, ʘ ʟʘʪʝʤ ʨʘʩʰʠʨʝʥʘ 
ʠ ʜʦʧʦʣʥʝʥʘ ʥʦʚʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ.  

ʉʦʛʣʘʩʥʦ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ, ʩʪʫʜʝʥʪʘʤ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʪʨʦʣʴʥʳʝ ʠ 
ʧʨʦʚʝʨʦʯʥʳʝ ʨʘʙʦʪʳ, ʪʝʩʪʳ, ʟʘʜʘʥʠʷ, ʟʘʜʘʯʠ ʠ ʧʨʦʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʙʘʟʦʚʦʡ ʯʘʩʪʴʶ 
ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠʣʠ çʚʩʪʨʘʠʚʘʪʴʩʷè ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ. ʂʨʦʤʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 
ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʢʫʱʝʛʦ ʠ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ, ʨʘʟʨʘʙʦʪʘʪʴ ʚʘʨʠʘʥʪʳ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʣʦʛʠʯʝʩʢʦʤ, ʧʨʦʝʢʪʥʦʤ ʤʝʪʦʜʘʭ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʦʧʨʦʩʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʠʢ. ʅʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ ʩʪʫʜʝʥʪʘʤ 
ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ: ʘʥʘʣʠʟ ʦʣʠʤʧʠʘʜʥʳʭ ʟʘʜʘʯ; ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ 
ʢʫʨʩʦʚ; ʧʨʦʝʢʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʬʘʢʫʣʴʪʘʪʠʚʦʚ; ʧʨʦʝʢʪʳ 
ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ.  

ʇʨʦʚʝʜʝʥʠʝ ʟʘʥʷʪʠʡ ʧʦ ʪʘʢʠʤ ʩʭʝʤʘʤ ʜʦʢʘʟʘʣʦ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʅʘʢʦʧʣʝʥʥʳʡ 
ʤʘʪʝʨʠʘʣ ʩʪʫʜʝʥʪʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʢʫʨʩʦʚʳʭ, ʜʠʧʣʦʤʥʳʭ 
ʨʘʙʦʪ ʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. 

ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ ʧʦʟʚʦʣʠʪ 
ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʢ ʧʨʝʧʦʜʘʚʘʥʠʶ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʫʩʣʦʚʠʷʭ 
ʚʘʨʠʘʪʠʚʥʦʩʪʠ, ʛʠʙʢʦʩʪʠ, ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʘʜʨʝʩʥʦʩʪʠ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ. 

 
 

ʄ. ʀ. ɽʬʨʝʤʦʚʘ, ʆ. ʀ. ʊʝʨʝʱʝʥʢʦ 

 

ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ɿɸɼɸʏʀ ʅɸ ɺʓʏʀʉʃɽʅʀɽ ʀ ʀʍ ʆʉʆɹɽʅʅʆʉʊʀ 

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ï ʚʘʞʥʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʛʝʦʤʝʪʨʠʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʩ ʜʨʫʛʦʡ ï ʟʘʜʘʯʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʩʚʝʜʝʥʠʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʶʪ ʢʨʫʛʦʟʦʨ ʫʯʘʱʠʭʩʷ. ʅʘʭʦʞʜʝʥʠʝ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʨʘʟʚʠʚʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʠʥʠʮʠʘʪʠʚʫ ʠ ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, ʩʦʜʝʡʩʪʚʫʝʪ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʱʠʤʩʷ ʫʙʝʜʠʪʴʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 

ʟʥʘʥʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ʅʘʫʯʠʪʴ ʫʯʘʱʠʭʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʨʘʟʥʳʭ ʪʠʧʦʚ ï ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ ʜʣʷ 

ʫʯʠʪʝʣʷ. ɼʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʤʝʪʦʜʘʤʠ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʪʴ ʩʠʩʪʝʤʫ ʟʘʜʘʯ ʢ ʢʘʞʜʦʡ ʪʝʤʝ. ʈʝʰʠʪʴ ʟʘʜʘʯʫ ï ʦʟʥʘʯʘʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʠʩʢʦʤʳʝ ʚʝʣʠʯʠʥʳ, ʩʜʝʣʘʪʴ ʠʭ ʠʟʚʝʩʪʥʳʤʠ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʪʝ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʠ ʠʩʢʦʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

ɺ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ ʤʦʞʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʪʠʧʘ ʟʘʜʘʯ: ʟʘʜʘʯʠ 

ʥʘ ʚʳʯʠʩʣʝʥʠʝ; ʟʘʜʘʯʠ ʥʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ; ʟʘʜʘʯʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ; ʟʘʜʘʯʠ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ɿʘʜʘʯʠ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʙʘʟʦʚʦʡ ʰʢʦʣʝ ʯʘʱʝ, ʯʝʤ ʟʘʜʘʯʠ ʥʘ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʥʘ ʧʦʩʪʨʦʝʥʠʝ, ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ. 
ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʠʭ ʟʘʜʘʯ, ʪʘʢ ʢʘʢ ʟʘʜʘʯʠ ʥʘ 

ʚʳʯʠʩʣʝʥʠʝ ï ʵʪʦ: ʧʨʦʩʪʝʡʰʘʷ ʬʦʨʤʘ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ; ʙʦʣʝʝ, ʯʝʤ 
ʜʨʫʛʠʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʳ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ; ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʤʘʪʝʨʠʘʣʦʤ 
ʜʨʫʛʠʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ; ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʫʯʘʱʠʭʩʷ; ʦʪʳʩʢʘʪʴ ʧʫʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘ 
ʚʳʯʠʩʣʝʥʠʝ ʣʝʛʯʝ, ʯʝʤ ʜʣʷ ʟʘʜʘʯ ʜʨʫʛʠʭ ʪʠʧʦʚ. 

ʉʨʝʜʠ ʟʘʜʘʯ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ. ʊʘʢʠʝ 
ʟʘʜʘʯʠ ʥʝʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʧʦ ʢʘʢʦʤʫ-ʥʠʙʫʜʴ ʘʣʛʦʨʠʪʤʫ. ʅʦ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ 
ʮʝʥʥʳʤ ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʥʘ ʫʨʦʢʘʭ ʦʙʦʙʱʘʶʱʝʛʦ ʧʦʚʪʦʨʝʥʠʷ. ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ 
ʪʘʢʠʭ ʟʘʜʘʯ. 

ɿʘʜʘʯʘ 1. ɼʚʝ ʚʳʩʦʪʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʥʝ ʤʝʥʴʰʝ ʩʪʦʨʦʥ, ʢ ʢʦʪʦʨʳʤ ʦʥʠ ʧʨʦʚʝʜʝʥʳ. 
ʆʧʨʝʜʝʣʠʪʴ ʫʛʣʳ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ɺ ʵʪʦʡ ʟʘʜʘʯʝ ʥʝ ʚʠʜʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʧʨʝʜʝʣʠʪʴ ʫʛʣʳ 
ʪʨʝʫʛʦʣʴʥʠʢʘ. ʊʘʢ ʢʘʢ ʚ ʫʩʣʦʚʠʠ ʟʘʜʘʯʠ ʨʝʯʴ ʠʜʝʪ ʦ ʥʝʨʘʚʝʥʩʪʚʝ, ʪʦ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ 
ʧʨʠʤʝʥʠʪʴ ʩʚʝʜʝʥʠʷ, ʦ ʪʦʤ, ʯʪʦ ʚʳʩʦʪʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʢ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ 
ʥʠ ʦʜʥʦʡ ʠʟ ʜʨʫʛʠʭ ʝʛʦ ʩʪʦʨʦʥ. 
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ɽʩʣʠ ʜʘʥʥʳʝ ʚʳʩʦʪʳ  ʠ , ʪʦ ʧʦʣʫʯʘʝʤ ʯʝʪʳʨʝ ʥʝʨʘʚʝʥʩʪʚʘ: 

 
ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʯʪʦ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ï ʧʨʷʤʦʫʛʦʣʴʥʳʡ 

ʠ ʨʘʚʥʦʙʝʜʨʝʥʥʳʡ, ʧʦʵʪʦʤʫ ʫʛʣʳ ʨʘʚʥʳ , , . 

ɿʘʜʘʯʘ 2. ɺʳʯʠʩʣʠʪʴ ʫʛʣʳ ʨʘʚʥʦʙʝʜʨʝʥʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʫ ʢʦʪʦʨʦʛʦ ʮʝʥʪʨʳ ʚʧʠʩʘʥʥʦʡ 

ʠ ʦʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʝʡ ʚʟʘʠʤʥʦ ʩʠʤʤʝʪʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʥʦʚʘʥʠʷ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʂʘʢ ʠ ʚ ʧʝʨʚʦʡ ʟʘʜʘʯʝ, ʟʜʝʩʴ ʥʝ ʚʠʜʥʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʧʨʝʜʝʣʠʪʴ ʫʛʣʳ 

ʪʨʝʫʛʦʣʴʥʠʢʘ. ʊʘʢ ʢʘʢ ʪʨʝʫʛʦʣʴʥʠʢ ʨʘʚʥʦʙʝʜʨʝʥʥʳʡ, 

ʪʦ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʥʘʭʦʞʜʝʥʠʶ ʦʜʥʦʛʦ ʠʟ ʝʛʦ 

ʫʛʣʦʚ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʵʪʦʛʦ ʫʛʣʘ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ 

ʪʝ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʤʝʞʜʫ ʠʩʢʦʤʳʤʠ ʠ 

ʜʘʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

1. ʉʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷ, ʠʤʝʝʤ , 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ,  ï ʨʘʚʥʦʙʝʜʨʝʥʥʳʝ. 

ʅʦ , ʪʦ . 

2. Ï , ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

Ï . 

3. ʇʦ ʫʩʣʦʚʠʶ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ 

 ʧʦʵʪʦʤʫ Ï  

4. ʀʤʝʝʤ:   

Ï , ʠʣʠ , . 

Ï , Ï . 

ɿʘʜʘʯʘ 3. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ  

= . 

1. ɿʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ  ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, . 

2. ɽʩʣʠ  ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ  ʥʝ 

ʦʧʨʝʜʝʣʝʥʦ. 

3. ʇʨʠ  ʠʤʝʝʤ , 

  

ʊʘʢ ʢʘʢ , ʪʦ ʧʦʩʣʝʜʥʝʝ ʨʘʚʝʥʩʪʚʦ ʨʘʚʥʦʩʠʣʴʥʦ ʩʠʩʪʝʤʝ 

 ʇʦʣʫʯʠʤ: , .  

ʀʪʘʢ,, , . 

ɿʘʜʘʯʘ 4. ʅʘʡʪʠ ʜʚʘ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʣʘ, ʢʨʘʪʥʳʭ ʯʝʪʳʨʝʤ, ʨʘʟʥʦʩʪʴ ʢʫʙʦʚ ʢʦʪʦʨʳʭ 

ʨʘʚʥʘ ʯʝʪʳʨʝʭʟʥʘʯʥʦʤʫ ʯʠʩʣʫ, ʢʨʘʪʥʦʤʫ 91. 

ʉʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ, 

;  
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ʀʤʝʝʤ ʜʚʝ ʩʠʩʪʝʤʳ:  

        ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  

 

  ʉʠʩʪʝʤʘ ʥʝ ʠʤʝʝʪ 

ʨʝʰʝʥʠʡ.  ʀʪʘʢ,  

ɿʘʜʘʯʘ 5. ʅʘʠʙʦʣʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ ʜʚʫʭ ʪʨʝʭʟʥʘʯʥʳʭ ʯʠʩʝʣ  ʨʘʚʝʥ 6, 

ʘ  ʥʘʠʤʝʥʴʰʝʝ ʦʙʱʝʝ ʢʨʘʪʥʦʝ ʠʭ ʷʚʣʷʝʪʩʷ ʰʝʩʪʠʟʥʘʯʥʳʤ ʯʠʩʣʦʤ. ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʢ ʯʠʩʣʘ . 

1. ʀʤʝʝʤ . 

2. ʇʫʩʪʴ  ʪʦʛʜʘ  , 

ʛʜʝ  ʯʠʩʣʦ ʰʝʩʪʠʟʥʘʯʥʦʝ. 

3. ʊʘʢ ʢʘʢ  ʪʦ . ʊʘʢ ʢʘʢ n ï ʪʨʝʭʟʥʘʯʥʦʝ ʯʠʩʣʦ,  

ʪʦ ʠ  ï ʪʨʝʭʟʥʘʯʥʦʝ, ʢʨʦʤʝ ʪʦʛʦ 

 

 

 

ʇʦʵʪʦʤʫ,  ,  ʦʪʢʫʜʘ  

ɿʘʜʘʯʘ 6. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ: 

. 

1. ʆʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ . 

2. ɺʚʝʜʝʤ ʥʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ: 

 

 

3.  ʩʣʝʜʦʚʘʪʝʣʴʥʦ, . 

4. ʀʤʝʝʤ . ʇʦʣʫʯʠʤ 

. ʆʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ , , 

. 

ɿʘʜʘʯʘ 7. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ: . 

ʇʫʩʪʴ  ʪʦʛʜʘ ʫʨʘʚʥʝʥʠʝ ʧʨʠʤʝʪ ʚʠʜ 

 ʠʣʠ  

, ʪʦʛʜʘ . ʈʝʰʠʚ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ x, 

ʧʦʣʫʯʠʤ ʢʦʨʥʠ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ: 

 . 

ɿʘʜʘʯʠ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʦʛʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ, ʥʦ ʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʪʝʤʳ, ʜʣʷ ʩʪʘʥʦʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʠ, ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʨʘʩʩʫʞʜʝʥʠʷʭ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʃ. ɸ. ʀʚʘʥʝʥʢʦ, ʃ. ʉ. ɸʢʪʝʤʠʨʦʚʘ 

 

ʉʆɼɽʈɾɸʊɽʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʆɹʋʏɽʅʀʗ ʄɸʊɽʄɸʊʀʂɽ 

ɺ  ɸʄɽʈʀʂɸʅʉʂʆʁ ʐʂʆʃɽ 

 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʠʪʠʚʥʦʛʦ ʦʧʳʪʘ ʜʨʫʛʠʭ ʩʪʨʘʥ ʠ ʫʤʝʥʠʝ ʫʯʠʪʴʩʷ ʥʘ ʯʫʞʠʭ ʦʰʠʙʢʘʭ. ɺ ʈʝʩʧʫʙʣʠʢʝ 

ɹʝʣʘʨʫʩʴ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʣʝʪ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ 

ʧʦʧʳʪʢʠ ʠʟʤʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʚ ʝʝ ʧʦ ʧʨʠʤʝʨʫ ʜʨʫʛʠʭ 

ʩʪʨʘʥ, ʚ ʯʘʩʪʥʦʩʪʠ, ʉʐɸ. ɺ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝ ʯʘʱʝ ʚʥʝʜʨʷʶʪ ʟʘʧʘʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʫʯʝʥʠʷ. ʂ ʧʨʠʤʝʨʫ, ʧʨʦʚʦʜʠʤʳʝ ʩ ʢʦʥʮʘ 1960-ʭ ʛʦʜʦʚ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʳʝ ʪʝʩʪʳ ʚ ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʰʢʦʣʘʭ ʩʪʘʣʠ ʘʥʘʣʦʛʦʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʩʯʠʪʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʜʣʷ ʚʩʝʛʦ ʤʠʨʘ. ɺ ʉʐɸ 

ʩʫʱʝʩʪʚʫʝʪ ʩʚʦʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʢʣʘʜʳʚʘʚʰʘʷʩʷ ʥʝ ʦʜʥʦ ʩʪʦʣʝʪʠʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʤ ʥʝ 

ʧʦʭʦʞʘ ʥʘ ʩʠʩʪʝʤʳ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʧʦʵʪʦʤʫ ʦʥʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ.  

ɸʤʝʨʠʢʘʥʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚʧʦʣʥʝ ʜʝʤʦʢʨʘʪʠʯʥʦ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʥʝ ʩʦʟʜʘʥʦ ʯʝʪʢʠʭ ʰʘʙʣʦʥʦʚ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ. ɸ ʧʦʵʪʦʤʫ ʣʶʙʘʷ ʰʢʦʣʘ ʩʧʦʩʦʙʥʘ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʘʚʠʣʘ. ʇʦʨʦʡ ʵʪʦ ʟʘʢʨʝʧʣʷʝʪʩʷ ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ. 

ɺʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʘʤʝʨʠʢʘʥʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʣʘʜʘʝʪ ʩʦʙʩʪʚʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ. 

ʐʢʦʣʴʥʳʝ ʛʦʜʳ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʥʘʯʠʥʘʶʪʩʷ ʩ ʧʷʪʠ ʣʝʪ. ɺ ʪʘʢʦʤ ʚʦʟʨʘʩʪʝ ʦʪʢʨʳʚʘʝʪʩʷ ʜʣʷ 

ʜʝʪʝʡ ʥʘʯʘʣʴʥʘʷ ʰʢʦʣʘ. ɼʦ ʧʷʪʦʛʦ ʠʣʠ ʰʝʩʪʦʛʦ ʢʣʘʩʩʘ ï ʥʘʯʘʣʴʥʘʷ ʰʢʦʣʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ 

ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʇʦʪʦʤ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚʳʩʰʝʡ ʰʢʦʣ.r  

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʘʤʝʨʠʢʘʥʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʨʘʚʝʥʩʪʚʘ 

ʚ ʦʙʫʯʝʥʠʠ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʤʘʪʝʤʘʪʠʢʘ ʜʣʷ ʚʩʝʭ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʫ ʰʢʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʝʪ ʦʩʚʦʠʪʴ ʢʘʞʜʳʡ 

ʫʯʘʱʠʡʩʷ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʤʦʤʝʥʪʦʚ ʧʨʠʥʮʠʧʘ ʨʘʚʝʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʬʝʥʦʤʝʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʉʐɸ. ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ 

ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʘ ʨʘʚʝʥʩʪʚʘ ʚ ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʚ ʧʝʜʘʛʦʛʠʢʝ ʉʐɸ, ʚʳʜʝʣʷʶʪʩʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʵʪʥʦʤʘʪʝʤʘʪʠʢʠ; ʚʢʣʶʯʝʥʠʝ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ; 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʝʤʦʚ çʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭè  ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ. 

ɼʨʫʛʠʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʦʪʣʠʯʠʝʤ ʘʤʝʨʠʢʘʥʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʘʤ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ. ʀʟʫʯʝʥʠʝ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠʤʝʝʪ ʙʣʦʯʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʄʘʪʝʤʘʪʠʢʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʙʦʣʝʝ ʯʝʤ 20 ʢʫʨʩʦʚ, ʠʟʫʯʘʝʤʳʭ ʚ ʢʘʞʜʦʤ ʧʦʣʫʛʦʜʠʠ ʩʨʝʜʥʝʡ ʠ 

ʩʪʘʨʰʝʡ ʰʢʦʣ, ʩʦʛʣʘʩʥʦ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ.   

ɸʤʝʨʠʢʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ʩʪʘʣʦ ʫʜʝʣʷʪʴ ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ, 

ʥʘʯʠʥʘʷ ʩ 60-ʭ ʛʦʜʦʚ ʍʍ ʩʪʦʣʝʪʠʷ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʧʝʨʚʦʛʦ ʩʦʚʝʪʩʢʦʛʦ ʩʧʫʪʥʠʢʘ.  

ʈʝʬʦʨʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʉʐɸ ʩʪʨʦʷʪʩʷ ʥʘ ʬʠʣʦʩʦʬʩʢʦʡ ʜʦʢʪʨʠʥʝ 

ʙʠʭʝʚʠʦʨʠʟʤʘ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʬʠʣʦʩʦʬʠʠ, ʩʫʪʴ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʩʭʝʤʝ: "ʩʪʠʤʫʣ-

ʨʝʘʢʮʠʷ". ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʚ ʰʢʦʣʘʭ ʉʐɸ ʩʠʩʪʝʤʘ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʩʪʦʚ ʧʨʝʚʨʘʱʘʝʪ ʦʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʝ ʚ ʧʨʦʩʪʫʶ ʣʦʪʝʨʝʶ: ʫʛʘʜʘʣ ï ʥʝ 

ʫʛʘʜʘʣ. ɸʤʝʨʠʢʘʥʩʢʠʝ ʰʢʦʣʴʥʠʢʠ ʥʝ ʧʨʠʫʯʝʥʳ ʜʦʣʛʦ ʜʫʤʘʪʴ ʥʘʜ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʠʣʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʝʦʨʝʤʳ. ʇʨʠʯʝʤ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʦʙʨʝʤʝʥʷʶʪ ʫʯʘʱʠʭʩʷ ʜʦʤʘʰʥʠʤʠ 

ʟʘʜʘʥʠʷʤʠ, ʠʟʙʝʛʘʶʪ ʩʪʨʦʛʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʧʨʝʜʧʦʯʠʪʘʶʪ ʥʝ ʜʘʚʘʪʴ ʫʯʘʱʠʤʩʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, 

ʟʘʤʝʥʷʷ ʠʭ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʜʥʦʪʠʧʥʳʭ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʨʝʰʘʶʪʩʷ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ, 

ʟʣʦʫʧʦʪʨʝʙʣʷʶʪ ʪʝʩʪʘʤʠ ʠ ʧʨʝʚʨʘʱʘʶʪ ʦʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʝ ʚ ʦʜʥʦʦʙʨʘʟʥʳʡ ʪʨʝʥʘʞ ʠ 

ʧʦʜʛʦʪʦʚʢʫ ʜʝʪʝʡ ʢ ʦʯʝʨʝʜʥʦʤʫ ʪʝʩʪʫ. ʇʦʵʪʦʤʫ ʠ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʘʤʝʨʠʢʘʥʩʢʠʝ ʰʢʦʣʴʥʠʢʠ 

"ʩʢʣʘʜʳʚʘʶʪ ʦʚʝʮ ʩ ʩʦʙʘʢʘʤʠ, ʯʪʦʙʳ ʫʟʥʘʪʴ ʚʦʟʨʘʩʪ ʧʘʩʪʫʭʘ". 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʤʝʨʠʢʘʥʮʳ ʫʩʠʣʝʥʥʦ ʧʳʪʘʶʪʩʷ ʥʘʡʪʠ ʟʘʤʝʥʫ ʫʩʪʘʨʝʚʰʝʡ ʬʠʣʦʩʦʬʠʠ. 

ʀʭ ʠʟʳʩʢʘʥʠʷ ʠʜʫʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠʜʝʡ ʝʚʨʦʧʝʡʩʢʠʭ ʧʩʠʭʦʣʦʛʦʚ ɾ.-ɾ. ʇʠʘʞʝ, ʃ.ʉ. ɺʳʛʦʪʩʢʦʛʦ ʠ 

ʜʨ., ʚ ʨʫʩʣʝ ʬʠʣʦʩʦʬʠʠ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ. ʆʥʠ ʠʜʫʪ ʢ ʪʝʤ ʞʝ ʠʜʝʷʤ, ʥʘ ʢʦʪʦʨʳʭ ʚ ʦʩʥʦʚʥʦʤ 

ʧʦʩʪʨʦʝʥʘ ʥʘʰʘ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʧʝʜʘʛʦʛʠʢʘ ʠ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ. 

ʇʨʠʯʠʥʘʤʠ ʪʘʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʊʨʝʪʴʝʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʥʘʫʯʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ (TIMSS ï Third International Mathematics and Science 

Study, 1996), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ, ʘʤʝʨʠʢʘʥʩʢʠʝ ʰʢʦʣʴʥʠʢʠ ʧʦ ʫʨʦʚʥʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 
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ʧʦʜʛʦʪʦʚʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʥʮʝ ʚʪʦʨʦʡ ʜʝʩʷʪʢʠ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʦʪ 20 ʜʦ 30% ʶʥʳʭ ʘʤʝʨʠʢʘʥʮʝʚ, 

ʧʦʣʫʯʠʚʰʠʭ ʬʦʨʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʝ ʦʙʣʘʜʘʶʪ ʤʠʥʠʤʘʣʴʥʳʤʠ ʥʘʚʳʢʘʤʠ ʧʠʩʴʤʘ, 

ʯʪʝʥʠʷ, ʩʯʝʪʘ.  

ɺ 1989 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʫʯʝʥʳʤʠ-ʧʝʜʘʛʦʛʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʉʪʘʥʜʘʨʪ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ ʩ 1 ʧʦ 12 ʢʣʘʩʩ ʰʢʦʣʳ. ɺ 2000 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ ʝʛʦ ʦʙʥʦʚʣʝʥʠʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʩʪʘʥʜʘʨʪ ʧʨʠʟʚʘʥ ʦʧʨʝʜʝʣʠʪʴ ʥʠʞʥʶʶ ʥʝʦʙʭʦʜʠʤʫʶ ʛʨʘʥʠʮʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʰʢʦʣʴʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʥʘʮʝʣʝʥ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʳʭ ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʦʢ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʫ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʙʫʜʫʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʧʝʜʘʛʦʛʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʦʪʩʪʘʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʫ ʘʤʝʨʠʢʘʥʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ ʧʦʥʠʤʘʥʠʷ 

ʮʝʥʥʦʩʪʠ ʠ ʟʥʘʯʠʤʦʩʪʠ ʤʘʪʝʤʘʪʠʢʠ ʚ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ, ʨʝʘʣʴʥʳʭ ʞʠʟʥʝʥʥʳʭ ʧʨʦʙʣʝʤ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʘʤʝʨʠʢʘʥʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ ʚʠʜʷʪ ʚ ʤʘʪʝʤʘʪʠʢʝ ʣʠʰʴ ʦʜʥʦʦʙʨʘʟʥʳʡ ʪʨʝʥʘʞ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʢ ʪʝʩʪʘʤ ʠ ʙʝʩʩʤʳʩʣʝʥʥʫʶ ʟʫʙʨʝʞʢʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʦʨʤʫʣ ʠ ʪʝʦʨʝʤ.  

ʉʪʘʥʜʘʨʪ-89 ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: ʧʨʦʮʝʩʩʫʘʣʴʥʘʷ, ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʠ ʦʮʝʥʦʯʥʘʷ 

ʯʘʩʪʠ. ʇʨʦʮʝʩʩʫʘʣʴʥʘʷ ʯʘʩʪʴ ʩʪʘʥʜʘʨʪʘ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʜʣʷ ʚʩʝʭ ʩʪʫʧʝʥʝʡ ʘʤʝʨʠʢʘʥʩʢʦʡ 

ʰʢʦʣʳ: ʵʣʝʤʝʥʪʘʨʥʦʡ, ʠʣʠ ʥʘʯʘʣʴʥʦʡ (1ï4 ʢʣʘʩʩʳ), ʩʨʝʜʥʝʡ (5ï8 ʢʣʘʩʩʳ) ʠ ʩʪʘʨʰʝʡ (9ï12 

ʢʣʘʩʩʳ). ʆʥʘ ʩʦʜʝʨʞʠʪ ʢʦʥʢʨʝʪʠʟʘʮʠʶ ʮʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʯʝʪʳʨʝʤ ʧʦʟʠʮʠʷʤ: ʨʝʰʝʥʠʝ ʟʘʜʘʯ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʫʤʝʥʠʷ, ʣʦʛʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ, ʧʨʠʢʣʘʜʥʳʝ ʫʤʝʥʠʷ. 

ʇʦʟʠʮʠʷ çʨʝʰʝʥʠʝ ʟʘʜʘʯè ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʰʢʦʣʴʥʠʢʦʚ ʫʤʝʥʠʡ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʥʫʶ ʩʠʪʫʘʮʠʶ, ʩʦʙʠʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʫ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ (ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʨʝʰʝʥʠʠ ʤʥʦʛʦʰʘʛʦʚʳʭ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ), ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʦʙʦʙʱʘʪʴ ʨʝʰʝʥʠʝ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʨʝʰʝʥʠʷ ʥʦʚʦʡ ʧʨʦʙʣʝʤʳ, 

ʧʨʦʚʝʨʷʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʪʝʣʠ ʩʪʘʥʜʘʨʪʘ ʧʨʠʜʘʶʪ ʨʘʟʚʠʪʠʶ ʣʦʛʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ, ʘ ʠʤʝʥʥʦ: ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʤʝʥʠʡ ʠʥʜʫʢʪʠʚʥʦʛʦ ʠ ʜʝʜʫʢʪʠʚʥʦʛʦ 

ʨʘʩʩʫʞʜʝʥʠʷ, ʫʤʝʥʠʡ ʠ ʧʨʠʝʤʦʚ ʚʠʟʫʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʫʤʝʥʠʡ ʚʳʜʚʠʛʘʪʴ ʛʠʧʦʪʝʟʳ ʠ ʩʪʨʦʠʪʴ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʦʮʝʥʠʚʘʪʴ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ (ʢʘʢ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʪʘʢ ʠ ʩʚʦʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ), ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʛʨʘʤʦʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ 

ʠ ʢʦʥʪʨʧʨʠʤʝʨʦʚ. 

ʇʦʟʠʮʠʷ çʧʨʠʢʣʘʜʥʳʝ ʫʤʝʥʠʷè ʦʯʝʥʴ ʙʣʠʟʢʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢ ʧʦʟʠʮʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ 

ʦʜʥʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ ï ʘʢʮʝʥʪʦʤ ʥʘ ʠʥʪʝʛʨʘʮʠʠ ʤʘʪʝʤʘʪʠʢʠ ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʤʝʪʘʤʠ.  

ʕʪʘ ʧʦʟʠʮʠʷ ʚʢʣʶʯʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʥʘʭʦʜʠʪʴ ʠ ʧʦʥʠʤʘʪʴ ʚʥʫʪʨʠʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʚ 

ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ, ʚʦʩʧʠʪʘʥʠʝ ʫʤʝʥʠʡ 

ʮʝʥʠʪʴ ʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ ʚ ʥʘʫʢʝ, ʢʫʣʴʪʫʨʝ, ʠʩʢʫʩʩʪʚʝ ʠ ʦʙʱʝʩʪʚʝ, ʨʘʟʚʠʪʠʝ ʵʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤʥʦʛʦ ʤʳʰʣʝʥʠʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ, ʘ ʠʤʝʥʥʦ ï ʫʤʝʥʠʡ ʚʠʜʝʪʴ ʮʝʣʦʩʪʥʫʶ 

ʢʘʨʪʠʥʫ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʥʝ ʦʪʜʝʣʴʥʳʝ ʝʝ ʬʨʘʛʤʝʥʪʳ. 

ʉʦʜʝʨʞʘʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʪʘʥʜʘʨʪʘ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʫʧʝʥʠ ʦʙʫʯʝʥʠʷ. 

ʉʪʘʥʜʘʨʪ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ (1ï4 ʢʣʘʩʩʳ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: ʆʢʨʫʛʣʝʥʠʝ 

ʯʠʩʝʣ, ʏʠʩʣʦ ʠ ʩʯʝʪ, ʎʝʣʳʝ ʯʠʩʣʘ, ɼʝʡʩʪʚʠʷ ʥʘʜ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ, ʕʣʝʤʝʥʪʳ ʛʝʦʤʝʪʨʠʠ, 

ʀʟʤʝʨʝʥʠʷ, ʕʣʝʤʝʥʪʘʨʥʳʝ ʦʩʥʦʚʳ ʩʪʘʪʠʩʪʠʢʠ ʠ ʚʝʨʦʷʪʥʦʩʪʠ, ɼʨʦʙʠ, ʏʠʩʣʦʚʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʪʥʦʰʝʥʠʷ. ʉʨʝʜʥʷʷ ʩʪʫʧʝʥʴ ʘʤʝʨʠʢʘʥʩʢʦʡ ʰʢʦʣʳ (5ï8 ʢʣʘʩʩʳ): ʏʠʩʣʘ ʠ 

ʦʪʥʦʰʝʥʠʷ, ʏʠʩʣʦʚʳʝ ʩʠʩʪʝʤʳ, ʇʨʠʙʣʠʞʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʦʢʨʫʛʣʝʥʠʷ, ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ 

ʬʫʥʢʮʠʠ, ɸʣʛʝʙʨʘ, ʉʪʘʪʠʩʪʠʢʘ ʠ ʚʝʨʦʷʪʥʦʩʪʴ, ɻʝʦʤʝʪʨʠʷ ʠ ʠʟʤʝʨʝʥʠʷ. ʉʪʘʥʜʘʨʪ ʤʘʪʝʤʘʪʠʢʠ 

ʜʣʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʘʤʝʨʠʢʘʥʩʢʦʡ ʰʢʦʣʳ (9ï12 ʢʣʘʩʩʳ) ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʨʘʟʜʝʣʘʤʠ: 

ɸʣʛʝʙʨʘ, ʌʫʥʢʮʠʠ, ɻʝʦʤʝʪʨʠʷ, ʊʨʠʛʦʥʦʤʝʪʨʠʷ, ʉʪʘʪʠʩʪʠʢʘ, ɺʝʨʦʷʪʥʦʩʪʴ, ɼʠʩʢʨʝʪʥʘʷ 

ʤʘʪʝʤʘʪʠʢʘ, ʅʘʯʘʣʘ ʘʥʘʣʠʟʘ, ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʧʝʨʝʯʥʷ ʨʘʟʜʝʣʦʚ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʠ ʩʪʘʥʜʘʨʪʘ ʰʢʦʣʴʥʦʡ 

ʤʘʪʝʤʘʪʠʢʠ ʉʐɸ, ʦʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʙʝʣʦʨʫʩʢʦʡ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʘʣʠʯʠʝʤ 

ʥʝʩʢʦʣʴʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ: ʉʪʘʪʠʩʪʠʢʠ ʠ ʚʝʨʦʷʪʥʦʩʪʠ, ɼʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ (ʵʣʝʤʝʥʪʳ 

ʪʝʦʨʠʠ  ʛʨʘʬʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ, ʤʘʪʨʠʮʳ ʠ ʵʣʝʤʝʥʪʳ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ) ʠ ʄʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ (ʵʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʠ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ, ʦʩʥʦʚʳ ʣʦʛʠʢʠ ʠ ʪʝʦʨʠʠ ʛʨʫʧʧ, 

ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜ). ʆʩʪʘʣʴʥʳʝ ʨʘʟʜʝʣʳ ʩʪʘʥʜʘʨʪʘ ʉʐɸ ʠ ʙʝʣʦʨʫʩʩʢʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ 
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ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʘʥʘʣʦʛʠʯʥʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ. ʉʪʘʥʜʘʨʪ ʦʮʝʥʠʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: 

ʦʙʱʝʝ ʦʮʝʥʠʚʘʥʠʝ, ʦʮʝʥʢʘ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʦʮʝʥʢʘ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ʇʨʠ ʦʮʝʥʢʝ ʫʤʝʥʠʷ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʪʦʤʫ, ʢʘʢ 

ʫʯʘʱʠʡʩʷ ʫʤʝʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʥʫʶ ʩʠʪʫʘʮʠʶ, ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʫ, ʧʨʠʤʝʥʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ, ʦʙʦʙʱʘʪʴ 

ʧʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ ʥʘ ʜʨʫʛʠʝ ʟʘʜʘʯʠ. ʆʮʝʥʢʘ ʧʨʠʢʣʘʜʥʳʭ ʫʤʝʥʠʡ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪɹʩʷ 

ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ.  

ʉʦʩʪʘʚʠʪʝʣʠ ʥʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ (2000 ʛʦʜʘ) ʧʦʧʳʪʘʣʠʩʴ ʧʦʜʦʡʪʠ ʢ ʰʢʦʣʴʥʦʤʫ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʟʠʮʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ 

ʧʨʝʜʧʨʠʥʷʣʠ ʧʦʧʳʪʢʫ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ çʚʥʝʰʢʦʣʴʥʳʝè ʘʩʧʝʢʪʳ: ʦʪʥʦʰʝʥʠʝ ʦʙʱʝʩʪʚʘ (ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʨʦʜʠʪʝʣʝʡ) ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ, ʩʦʟʜʘʥʠʝ ʨʘʚʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, 

ʚʦʟʨʘʩʪʘ, ʧʦʣʘ, ʨʦʜʥʦʛʦ ʷʟʳʢʘ, ʵʪʥʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʣʠʷʥʠʝ 

ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʤʠʥʠʢʦʤʧʴʶʪʝʨʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ, ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʠʥʪʝʨʥʝʪʘ) ʥʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʠ ʜʨ. 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʶʙʦʡ ʨʝʬʦʨʤʳ ʠʟʤʝʨʷʝʪʩʷ ʝʝ ʢʦʥʝʯʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʩʪʘʥʜʘʨʪ ʠ ʨʝʬʦʨʤʘ-89 ʥʝ ʧʨʠʥʝʩʣʠ ʦʩʦʙʳʭ ʫʩʧʝʭʦʚ ʘʤʝʨʠʢʘʥʩʢʦʡ ʰʢʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʝ. 
ɺ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʳ ʵʪʦʛʦ ʥʝʫʩʧʝʭʘ ʷʚʣʷʝʪʩʷ ʦʪʦʨʚʘʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ 
ʩʪʘʥʜʘʨʪʘ-89 ʦʪ ʧʨʘʢʪʠʢʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʰʢʦʣʳ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ. ɺ ɸʤʝʨʠʢʝ 80% ʰʢʦʣʴʥʳʭ ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ ʥʝ 
ʠʤʝʶʪ ʥʠʢʘʢʦʛʦ ʧʦʥʷʪʠʷ ʦ ʜʨʦʙʷʭ: ʥʝ ʤʦʛʫʪ ʩʣʦʞʠʪʴ ʧʦʣʦʚʠʥʫ ʠ ʪʨʝʪʴ, ʥʝ ʟʥʘʶʪ ʜʘʞʝ, ʯʪʦ 
ʙʦʣʴʰʝ, ʧʦʣʦʚʠʥʘ ʠʣʠ ʪʨʝʪʴ.  

ɺ ʉʐɸ ʚ ʠʶʥʝ 1999 ʛʦʜʘ ʨʝʰʝʥʠʝʤ ʤʠʥʠʩʪʨʘ ʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣʘ ʩʦʟʜʘʥʘ 
çʅʘʮʠʦʥʘʣʴʥʘʷ ʢʦʤʠʩʩʠʷ ʉʐɸ ʧʦ ʧʨʝʧʦʜʘʚʘʥʠʶ ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʚ XXI ʚʝʢʝè 
ʧʦʜ ʧʨʝʜʩʝʜʘʪʝʣʴʩʪʚʦʤ ʧʝʨʚʦʛʦ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʘʩʪʨʦʥʘʚʪʘ ɼʞ. ɻʣʝʥʥʘ. ʆʩʝʥʴʶ 2000 ʛʦʜʘ 
ʢʦʤʠʩʩʠʷ ɻʣʝʥʥʘ ʚʳʨʘʙʦʪʘʣʘ ʜʦʢʫʤʝʥʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʇʦʢʘ ʝʱʝ ʥʝ ʧʦʟʜʥʦè. ɻʣʘʚʥʘʷ ʠʜʝʷ 
ʜʦʢʫʤʝʥʪʘ ʪʘʢʦʚʘ: ʩʪʨʘʥʘ, ʢʦʪʦʨʘʷ ʭʦʯʝʪ ʘʜʝʢʚʘʪʥʦ ʦʪʚʝʯʘʪʴ ʚʳʟʦʚʘʤ ʚʨʝʤʝʥʠ, ʜʦʣʞʥʘ 
ʦʧʠʨʘʪʴʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʭʦʨʦʰʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ï 
ʠʥʘʯʝ ʫ ʵʪʦʡ ʩʪʨʘʥʳ ʥʝʪ ʙʫʜʫʱʝʛʦ.    

ɺ ʠʪʦʛʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʉʐɸ ʛʣʘʚʥʳʡ ʚʝʢʪʦʨ ʨʝʬʦʨʤ ʥʘʧʨʘʚʣʷʶʪ ʚ ʩʪʦʨʦʥʫ 
ʫʩʠʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʇʨʦʚʦʜʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʫʩʧʝʭʠ, ʪʘʢ ʠ 
ʥʝʫʜʘʯʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʝʪ ʙʦʛʘʪʳʡ 
ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ. ɻʘʨʤʦʥʠʯʥʦʝ ʚʥʝʜʨʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʧʝʨʝʜʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʦ 
ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʧʦʟʚʦʣʠʪ ʝʡ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʚʳʡʪʠ ʥʘ 
ʙʦʣʝʝ ʚʳʩʦʢʠʡ  ʫʨʦʚʝʥʴ. 
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ɻɽʆʄɽʊʈʀʏɽʉʂʀʁ ʇʆɼʍʆɼ ʇʈʀ ʈɽʐɽʅʀʀ ɸʃɻɽɹʈɸʀʏɽʉʂʀʍ ɿɸɼɸʏ 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʮʝʣʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʦʩʧʠʪʘʥʠʝ ʣʠʯʥʦʩʪʠ, ʫʤʝʶʱʝʡ ʥʝʩʪʘʥʜʘʨʪʥʦ ʤʳʩʣʠʪʴ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʘʨʠʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ 

ʨʝʰʝʥʠʶ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ. ʋʤʝʥʠʝ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʧʨʠʟʥʘʢʦʚ ʭʦʨʦʰʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʊʨʘʜʠʮʠʦʥʥʦ ʚʳʜʝʣʷʶʪ ʘʣʛʝʙʨʘʠʯʝʩʢʠʡ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʀʩʪʦʨʠʯʝʩʢʠ ʦʥʠ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʚ ʤʘʪʝʤʘʪʠʢʝ ʙʳʣʠ ʩʜʝʣʘʥʳ ʤʥʦʛʠʝ ʦʪʢʨʳʪʠʷ. ʈʝʰʝʥʠʝ ʤʥʦʛʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥʦ ʢ ʨʝʰʝʥʠʶ ʩʠʩʪʝʤ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. ʆʜʥʘʢʦ ʤʝʥʝʝ ʟʘʤʝʪʥʳ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠʜʝʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʨʷʜʘ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʟʘʜʘʯ: ʥʘ ʚʳʯʠʩʣʝʥʠʝ 

ʥʘʠʙʦʣʴʰʠʭ ʠ ʥʘʠʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ ʥʝʢʦʪʦʨʳʭ ʚʳʨʘʞʝʥʠʡ, ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʚ ʝʛʦ ʥʘʛʣʷʜʥʦʩʪʠ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʪʦ, ʯʪʦ ʚ 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʤ ʤʝʪʦʜʝ ʩʢʨʳʪʦ ʟʘ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʚʳʢʣʘʜʢʘʤʠ.  

ʐʢʦʣʴʥʳʡ ʢʫʨʩ ʛʝʦʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʫʯʝʙʥʳʤ ʧʨʝʜʤʝʪʦʤ, ʚ ʢʦʪʦʨʦʤ 

ʟʘʣʦʞʝʥʳ ʙʦʛʘʪʝʡʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʚʦʦʙʨʘʞʝʥʠʷ. ʆʜʥʘʢʦ ʝʛʦ ʧʦʪʝʥʮʠʘʣ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʥ. ʈʝʰʝʥʠʝ 

ʤʥʦʛʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʝʤʢʦ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʣʝʛʯʠʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʛʣʷʜʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʩ ʫʯʘʱʠʤʠʩʷ 11 ʢʣʘʩʩʘ ʋʆ 

çɻʠʤʥʘʟʠʷ ʛ. ʂʘʣʠʥʢʦʚʠʯʠè ʤʳ ʰʠʨʦʢʦ ʧʨʘʢʪʠʢʫʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. 

ʉʦʜʝʨʞʘʪʝʣʴʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʢʫʨʩʘʤʠ ʘʣʛʝʙʨʳ ʠ ʛʝʦʤʝʪʨʠʠ ʧʦʟʚʦʣʷʶʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠʭ 

ʤʝʪʦʜʳ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ. ʅʘ ʟʘʥʷʪʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤ, ʢʘʢʠʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠ. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ.  

1. ɺʳʯʠʩʣʝʥʠʝ ʦʙʨʘʪʥʳʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫʣ 

ʪʨʠʛʦʥʦʤʝʪʨʠʠ.  

1.1. ɺʳʯʠʩʣʠʪʴ.. 

ʈʝʰʝʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ. ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 

. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʛʦʣ  ʪʘʢʦʚ, ʯʪʦ .  

ʊʦ ʝʩʪʴ,  ʧʨʠʣʝʞʘʱʠʡ ʢʘʪʝʪ ʨʘʚʝʥ  5 , ʛʠʧʦʪʝʥʫʟʘ ï 6. ʇʦ ʪʝʦʨʝʤʝ 

ʇʠʬʘʛʦʨʘ ʥʘʡʜʸʤ BC. BC = 2536- = 11; 

 =  . ʅʘʭʦʜʠʤ  

1.2.  ɺʳʯʠʩʣʠʪʴ .  

ɸʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʝʤʫ ʧʨʠʤʝʨʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤ 

ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ɸʉɺ. ɺʳʷʩʥʷʝʤ, ʯʪʦ . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  ʇʦ ʪʝʦʨʝʤʝ ʢʦʩʠʥʫʩʦʚ ʠʟ 

æ ABK ʥʘʭʦʜʠʤ .  

  ;   

 ʧʦʵʪʦʤʫ    

1.3. ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ: ö
÷

õ
æ
ç

å

17

15
arcsin

2

1
5tg . 
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ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚʳʷʩʥʷʝʤ ʨʘʟʤʝʨʳ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ. ʅʘʭʦʜʠʤ ;82252891517 22 =-=-=AC  ʧʦ 

ʩʚʦʡʩʪʚʫ ʙʠʩʩʝʢʪʨʠʩʳ ;
17

8
=

KB

CK
  ï 25 ʯʘʩʪʝʡ. ʆʜʥʘ 

ʯʘʩʪʴ  ʨʘʚʥʘ .
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5

3

40

24
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1

5

24
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5

24

5

3
8 ==Ö===Ö=

CK
tgCK
a

 ͨ ʦʣʫʯʘʝʤ 
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5

3
5

2
5

17

15
arcsin

2

1
5 =Ö=ö

÷

õ
æ
ç

å
=ö
÷

õ
æ
ç

å a
tgtg  

2. ʋʧʨʦʱʝʥʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ. 

2.1. ɺʳʯʠʩʣʠʪʴ .5,22 Atg  
ʈʘʩʩʤʦʪʨʠʤ ʨʘʚʥʦʙʝʜʨʝʥʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ɸɺʉ, .BBC,AB ¯=Ï= 45

 
ʀʟ ʚʝʨʰʠʥʳ ɸ ʧʨʦʚʝʜʝʤ ʚʳʩʦʪʫ ɸʂ.

 

ʇʫʩʪʴ ɺʂ=ɸʂ=1.  
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2.2. ɼʦʢʘʟʘʪʴ ;1
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1
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ʇʨʦʚʝʜʸʤ ʚʳʩʦʪʫ AD.   ¯=Ï 20DAC
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ʇʦ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ 122 =-ADAC . 

1. ɺʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ʚʳʨʘʞʝʥʠʷ. 
3.1 . ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ  ʦʪ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʷ. 

    ɽʩʣʠ x 0, y  z 0. 

ʈʝʰʝʥʠʝ. ʄʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚ ʟʘʧʠʩʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ 
ʫʨʘʚʥʝʥʠʡ ʪʝʦʨʝʤʫ ʇʠʬʘʛʦʨʘ ʜʣʷ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʩ ʢʘʪʝʪʘʤʠ  
x ʠ y ʠ ʛʠʧʦʪʝʥʫʟʦʡ 6, ʢʘʪʝʪʘʤʠ y ʠ z ʠ ʛʠʧʦʪʝʥʫʟʦʡ 8, ʧʨʠʯʝʤ ʢʘʪʝʪ y ʫ 

ʥʠʭ ʦʙʱʠʡ. ʊʘʢ ʢʘʢ  ʪʦ ʧʝʨʝʤʝʥʥʳʝ  ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʣʠʥʳ ʦʪʨʝʟʢʦʚ. ʊʨʝʪʴʝ ʫʨʘʚʥʝʥʠʝ ʷʚʣʷʝʪʩʷ 
ʩʚʦʡʩʪʚʦʤ ʚʳʩʦʪʳ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʧʨʦʚʝʜʝʥʥʦʡ ʢ 
ʛʠʧʦʪʝʥʫʟʝ. ɿʥʘʯʠʪ, ʯʝʨʪʝʞ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʘ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 

ʪʨʝʫʛʦʣʴʥʠʢʘ  ʠ , ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʶʪ ʧʨʷʤʦʫʛʦʣʴʥʳʡ 

ʪʨʝʫʛʦʣʴʥʠʢ , , ʪʘʢ ʢʘʢ = . ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʠʩʢʦʤʘʷ 

ʩʫʤʤʘ  ʚʳʨʘʞʘʝʪ ʩʦʙʦʡ ʫʜʚʦʝʥʥʫʶ ʧʣʦʱʘʜʴ 

ʪʨʝʫʛʦʣʴʥʠʢʘ , ʢʘʪʝʪʳ ʢʦʪʦʨʦʛʦ ʨʘʚʥʳ 6 ʠ 8. ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  

=2    
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3.2. ʆʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʚʳʨʘʞʝʥʠʷ ʝʩʣʠ  

ʈʝʰʝʥʠʝ. ɺʩʝ ʪʨʠ ʫʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʪʝʦʨʝʤʫ ʢʦʩʠʥʫʩʦʚ ʜʣʷ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʩʦ ʩʪʦʨʦʥʘʤʠ x,z, ʠ 

ʫʛʣʦʤ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʦʨʦʥʘʤʠ . ɺʩʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʠʤ 

ʥʘ ʨʠʩʫʥʢʝ. 

ÏAOB=ÏBOC=ÏAOC=  

 AO=x, OB= , OC=z . +  ;   

. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠʣʣʶʩʪʨʠʨʫʶʪ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 
ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʊʘʢʘʷ ʚʟʘʠʤʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʠ ʛʝʦʤʝʪʨʠʠ-
ʯʝʩʢʦʛʦ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ: ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʥʠʤʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ; ʦʙʝʩʧʝʯʠʪʴ ʫʩʚʦʝʥʠʝ ʢʘʢ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ 
ʫʤʝʥʠʡ; ʬʦʨʤʠʨʦʚʘʪʴ ʫʤʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ; ʚʦʩʧʠʪʳʚʘʪʴ 
ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ ʫ ʫʯʘʱʠʭʩʷ, ʪʘʢ ʢʘʢ ʠʥʪʝʛʨʘʮʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 
ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʚʘʪʴ ʵʪʠ ʤʝʪʦʜʳ, ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʡ ʠʟ ʥʠʭ ʠ 
ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʠʥʦʛʜʘ ʦʨʠʛʠʥʘʣʴʥʳʝ, ʢʨʘʩʠʚʳʝ ʨʝʰʝʥʠʷ. 
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ʉ. ɺ. ʀʛʥʘʪʦʚʠʯ 
 

ʉɸʄʆʉʊʆʗʊɽʃʔʅɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ ʉʊʋɼɽʅʊʆɺ ɺ ʇʈʆʎɽʉʉɽ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ ʇʆɼɻʆʊʆɺʂʀ ɹʋɼʋʑɽɻʆ ʋʏʀʊɽʃʗ ʄɸʊɽʄɸʊʀʂʀ 
 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʦʙʱʝʩʪʚʦ ʧʦʩʪʦʷʥʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʫʯʠʪʝʣʝ-
ʧʨʦʬʝʩʩʠʦʥʘʣʝ, ʩʧʦʩʦʙʥʦʤ ʫʯʠʪʴʩʷ ʩʘʤʦʤʫ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʦʙʫʯʘʪʴ ʠ ʚʦʩʧʠʪʳʚʘʪʴ ʜʨʫʛʠʭ ʚ 
ʥʝʧʨʝʨʳʚʥʦ ʦʙʥʦʚʣʷʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ. ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʪʦ, ʯʪʦ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ, 
ʷʚʣʷʶʱʠʭʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʫʩʣʦʚʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ. ɼʣʷ 
ʨʘʟʚʠʪʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠʭ ʥʘʚʳʢʦʚ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʵʪʦ ʠʤʝʥʥʦ 
ʪʦ ʢʘʯʝʩʪʚʦ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʟʥʘʪʝʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʝʡʩʪʚʠʷ ʠ 
ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʴʶ ʚ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʠ. ɹʝʟ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 
ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʫʯʝʥʠʠ ʥʝʤʳʩʣʠʤʦ ʛʣʫʙʦʢʦʝ ʠ ʧʨʦʯʥʦʝ ʫʩʚʦʝʥʠʝ ʟʥʘʥʠʡ.  

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʘʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ 
ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʚ ʧʨʦʮʝʩʩʝ ʧʦʟʥʘʥʠʷ. ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʜʝʣʘʝʪ ʩʪʫʜʝʥʪʘ 
ʧʘʩʩʠʚʥʳʤ, ʪʦʨʤʦʟʠʪ ʨʘʟʚʠʪʠʝ ʝʛʦ ʤʳʰʣʝʥʠʷ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʜʝʣʘʝʪ ʝʛʦ ʥʝʩʧʦʩʦʙʥʳʤ ʢ 
ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʦʣʫʯʝʥʥʳʭ ʠʤ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʙʫʜʫʱʝʤ. 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ 
ʥʝʦʙʭʦʜʠʤʳʭ ʫʤʝʥʠʡ ʩʪʫʜʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʪʘʢʠʭ ʫʤʝʥʠʡ, ʢʘʢ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 
ʦʰʠʙʦʢ, ʟʘʪʨʫʜʥʝʥʠʡ ʚ ʫʩʚʦʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 
ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʂ ʪʘʢʠʤ ʫʤʝʥʠʷʤ ʤʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʥʦʩʠʤ: 1) ʫʤʝʥʠʝ ʧʦʜʙʠʨʘʪʴ 
ʫʧʨʘʞʥʝʥʠʷ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ ʠʭ ʚʳʧʦʣʥʝʥʠʠ ʫ ʫʯʘʱʠʭʩʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ 
ʣʠʙʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠʩʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʥʘʚʳʢʠ ʠ ʥʘʚʳʢʠ ʚʳʧʦʣʥʝʥʠʷ ʪʦʞʜʝʩʪʚʝʥʥʳʭ 
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ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ; 2) ʫʤʝʥʠʝ ʦʙʦʙʱʘʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʟʣʦʞʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʫʯʝʙʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʚʢʣʶʯʠʪʴ ʚ ʨʘʙʦʪʫ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʫʯʘʱʠʭʩʷ, 
ʜʦʙʠʪʴʩʷ ʦʪ ʫʯʘʱʠʭʩʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʠʤ ʠʥʬʦʨʤʘʮʠʠ; 3) ʫʤʝʥʠʝ 
ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʤʝʶʱʫʶʩʷ ʫʯʝʙʥʫʶ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʩ ʮʝʣʴʶ ʦʪʙʦʨʘ 
ʝʝ ʜʣʷ ʧʣʦʜʦʪʚʦʨʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʥʝʡ ʫʯʘʱʠʭʩʷ; 4) ʫʤʝʥʠʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʩʪʥʳʝ 
ʦʪʚʝʪʳ ʫʯʘʱʠʭʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʥʠʭ ʨʝʯʝʚʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ; 5) ʫʤʝʥʠʝ 
ʧʨʦʚʦʜʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʫ ʜʦʩʢʠ ʪʘʢ, ʯʪʦʙʳ ʫ ʫʯʘʱʠʭʩʷ, ʨʘʙʦʪʘʶʱʠʭ ʢʘʢ ʫ ʜʦʩʢʠ, ʪʘʢ ʠ ʚ 
ʩʚʦʠʭ ʪʝʪʨʘʜʷʭ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘʚʳʢʠ ʧʨʘʚʠʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʨʝʰʝʥʠʡ; 6) ʫʤʝʥʠʝ ʧʦʜʚʝʩʪʠ 
ʫʯʘʱʠʭʩʷ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʠʩʫʥʢʘ, ʩʦʦʪʚʝʪʩʚʫʶʱʝʛʦ ʫʩʣʦʚʠʶ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ, ʠ 
ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʪʘʢ, ʯʪʦʙʳ ʫʯʘʱʠʝʩʷ ʦʩʦʟʥʘʣʠ ʥʘʩʢʦʣʴʢʦ ʚʘʞʥʘ ʪʦʯʥʦʩʪʴ ʠ ʘʢʢʫʨʘʪʥʦʩʪʴ 
ʠʣʣʶʩʪʨʘʮʠʠ ʨʝʰʝʥʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʶʙʳʝ ʫʤʝʥʠʷ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ɹʝʟ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʥʝʪ 

ʧʦʣʥʦʮʝʥʥʳʭ ʫʤʝʥʠʡ, ʘ ʙʝʟ ʨʘʟʚʠʪʳʭ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ ʫʤʝʥʠʡ ʥʠʢʘʢʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʥʝ 

ʧʨʠʥʝʩʝʪ ʙʦʣʴʰʦʡ ʧʦʣʴʟʳ ʚ ʣʶʙʦʤ ʜʝʣʝ.  

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʫʯʘʱʠʝʩʷ ʚʳʧʦʣʥʷʶʪ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʜʝʡʩʪʚʠʷ 

ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂ ʦʩʥʦʚʥʳʤ ʠʟ ʥʠʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: ʚʳʯʠʩʣʝʥʠʷ, 

ʪ. ʝ. ʩʯʝʪ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʩ ʯʠʩʣʘʤʠ; ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʠʩʣʦʚʳʭ ʠ ʙʫʢʚʝʥʥʳʭ 

ʚʳʨʘʞʝʥʠʡ; ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ; ʠʟʤʝʨʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ; ʟʘʧʠʩʴ ʯʠʩʝʣ, 

ʟʥʘʢʦʚ, ʯʠʩʣʦʚʳʭ ʠ ʙʫʢʚʝʥʥʳʭ ʚʳʨʘʞʝʥʠʡ, ʘʣʛʦʨʠʪʤʦʚ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ; ʨʘʩʩʫʞʜʝʥʠʷ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʪʝʦʨʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠ ʦʧʨʝʜʣʝʥʠʡ, 

ʘʢʩʠʦʤ; ʧʨʦʛʦʚʘʨʠʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ, ʦʙʦʟʥʘʯʝʥʠʡ, ʯʠʩʣʦʚʳʭ ʠ ʙʫʢʚʝʥʥʳʭ 

ʚʳʨʘʞʝʥʠʡ; ʩʣʫʰʘʥʠʝ ʦʙʲʷʩʥʝʥʠʡ ʫʯʠʪʝʣʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʯʝʙʥʠʢʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʦʰʠʙʢʠ  

ʫʯʘʱʠʭʩʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ: ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʦʰʠʙʢʠ; ʦʰʠʙʢʠ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ; ʦʰʠʙʢʠ ʚ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʷʭ; ʦʰʠʙʢʠ ʚ ʠʟʤʝʨʝʥʠʷʭ; ʦʰʠʙʢʠ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʧʠʩʷʭ; 

ʣʦʛʠʯʝʩʢʠʝ ʦʰʠʙʢʠ; ʨʝʯʝʚʳʝ ʦʰʠʙʢʠ; ʦʰʠʙʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʫʤʝʥʠʝʤ ʫʯʘʱʠʭʩʷ ʧʨʘʚʠʣʴʥʦ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʨʝʜʣʘʛʘʝʤʫʶ ʠʤ ʠʥʬʦʨʤʘʮʠʶ; ʦʰʠʙʢʠ, ʚʳʟʚʘʥʥʳʝ ʥʝʫʤʝʥʠʝʤ ʫʯʘʱʠʭʩʷ ʨʘʙʦʪʘʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩ ʫʯʝʙʥʠʢʦʤ ʠʣʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʫʯʠʪʝʣʷ, ʘ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʘʪʨʫʜʥʝʥʠʡ ʚ ʫʩʚʦʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʦʰʠʙʦʢ ʫʯʘʱʠʭʩʷ 

ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʵʪʠʭ ʦʰʠʙʦʢ ʚ ʙʫʜʫʱʝʤ, ʠʤʝʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ 

ʧʝʨʝʜ ʚʩʝʤʠ ʦʪʨʘʩʣʷʤʠ ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʦʷʪ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʦʛʨʦʤʥʦʝ 

ʟʥʘʯʝʥʠʝ. ɺʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʪʦʠʪ ʧʝʨʝʜ ʰʢʦʣʦʡ ʠ ʚʫʟʦʤ ʚ ʨʘʤʢʘʭ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʚʳʧʫʩʢʥʠʢʦʚ, ï ʧʨʝʦʜʦʣʝʥʠʝ 

ʥʝʫʩʧʝʚʘʝʤʦʩʪʠ. ʕʪʦ ʪʨʝʙʫʝʪ ʦʪ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʫʤʝʥʠʷ ʧʨʝʜʚʠʜʝʪʴ ʦʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩ 

ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʫʯʝʥʠʢʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ɺ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ʧʩʠʭʦʣʦʛʦʚ ʠ 

ʧʝʜʘʛʦʛʦʚ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʰʢʦʣʴʥʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʠʯʠʥʳ ʵʪʠʭ ʦʰʠʙʦʢ, ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ (ɸ. ʂ. ɸʨʪʝʤʦʚ [1], ɺ. ʇ. ɹʝʩʧʘʣʴʢʦ 

[2], ʖ. ʄ. ʂʦʣʷʛʠʥ [4], ɺ. ɸ. ʂʨʫʪʝʮʢʠʡ [5], ʆ. ʅ. ʇʠʨʶʪʢʦ [6], ɸ. ɼ. ʉʝʤʫʰʠʥ [7], 

ʆ. ʀ. ʊʝʨʝʱʝʥʢʦ [8], ɻ. ʐʪʝʡʥʛʘʫʟ [9]) ʠ ʜʨ.  

ʇʨʝʜʚʠʜʝʥʠʝ ʫʯʠʪʝʣʝʤ ʪʨʫʜʥʦʩʪʝʡ ʫʩʚʦʝʥʠʷ ʰʢʦʣʴʥʠʢʘʤʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʘʝʪ 

ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʚʳʙʦʨʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʩʦʦʙʱʝʥʠʷ ʟʥʘʥʠʡ, ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʚʦʟʤʦʞʥʳʭ ʟʘʪʨʫʜʥʝʥʠʡ. ʅʝ 

ʩʣʫʯʘʡʥʦ ʤʥʦʛʠʝ ʧʩʠʭʦʣʦʛʠ, ʜʠʜʘʢʪʳ, ʤʝʪʦʜʠʩʪʳ, ʫʯʠʪʝʣʷ-ʧʨʘʢʪʠʢʠ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʟʥʘʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʩʚʦʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʰʠʙʦʢ, ʜʦʧʫʩʢʘʝʤʳʭ 

ʫʯʘʱʠʤʠʩʷ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʪʘʢ 

ʚʘʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ ʢ ʪʘʢʦʡ ʨʘʙʦʪʝ, ʧʦʟʥʘʢʦʤʠʪʴ ʠʭ ʩ ʫʩʣʦʚʠʷʤʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʫʯʘʱʠʭʩʷ ʠ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʫʜʥʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʚ ʫʩʚʦʝʥʠʠ ʥʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂ ʫʩʣʦʚʠʷʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʫʯʘʱʠʭʩʷ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ ʠ ʧʦʟʚʦʣʷʶʱʠʤ ʫʯʠʪʝʣʶ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʠʭ ʧʦʷʚʣʝʥʠʝ, ʤʳ 

ʦʪʥʦʩʠʤ: ʛʣʫʙʦʢʦʝ ʠ ʧʨʦʯʥʦʝ ʫʩʚʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ; ʤʝʪʦʜʠʢʘ ʫʯʝʪʘ ʟʥʘʥʠʡ; ʪʝʩʥʘʷ 

ʩʚʷʟʴ ʪʝʦʨʠʠ ʩ ʧʨʘʢʪʠʢʦʡ; ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʚʪʦʨʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʨʘʥʝʝ ʧʨʦʡʜʝʥʥʦʛʦ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʦʚʳʭ ʪʝʤ; ʚʣʘʜʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʨʝʯʴʶ; ʘʢʢʫʨʘʪʥʦʩʪʴ ʚ 
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ʟʘʧʠʩʷʭ; ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʠʭ ʟʥʘʥʠʷʭ; ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʫʯʘʱʠʭʩʷ ʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʦʰʠʙʢʘʭ. 

ɻʣʫʙʦʢʦʝ ʠ ʧʨʦʯʥʦʝ ʫʩʚʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʝʡʰʠʭ 

ʫʩʣʦʚʠʡ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʰʠʙʦʢ ʫʯʘʱʠʭʩʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ɺ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ ʠʤʝʝʪʩʷ 

ʩʠʩʪʝʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʘ ʪʘʢʞʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʵʪʠʭ ʩʚʷʟʝʡ ʚ 

ʘʢʩʠʦʤʘʭ, ʚ ʧʨʦʮʝʩʩʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤ, ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʯʘʱʠʤʩʷ ʧʦʩʪʦʷʥʥʦ ʧʨʠʭʦʜʠʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʡ. ʇʨʘʚʠʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʥʷʪʠʡ ʫ 

ʩʪʫʜʝʥʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʟʥʘʥʠʝ ʠ ʪʦʯʥʦʝ ʧʦʥʠʤʘʥʠʝ ʦʧʨʝʜʝʣʝʥʠʡ ʷʚʣʷʝʪʩʷ  

ʥʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ 

ʤʘʪʝʤʘʪʠʢʠ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠ ʛʣʫʙʦʢʠʭ, ʧʨʦʯʥʳʭ ʟʥʘʥʠʡ ʝʛʦ ʫʯʝʥʠʢʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ 

ʧʦʥʷʪʠʷʤʠ ʦʪʨʘʞʝʥʳ ʚ ʘʢʩʠʦʤʘʭ ʠ ʪʝʦʨʝʤʘʭ, ʪʚʝʨʜʦʝ ʟʥʘʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʪʘʢ ʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʜʦʙʠʪʴʩʷ ʦʪ ʩʪʫʜʝʥʪʦʚ ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʝʦʨʝʤ ʠ ʠʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʥʘʢʦʧʣʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʦʧʳʪ, ʩʪʫʜʝʥʪʳ ʙʦʣʝʝ ʣʝʛʢʦ 

ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤ, ʤʝʥʴʰʝ ʜʦʧʫʩʢʘʶʪ ʦʰʠʙʦʢ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʝʩʣʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʦʨʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʤʝʪʦʜ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʦʨʝʤʳ, ʧʦʣʝʟʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʪʦ, ʯʪʦ ʝʩʣʠ ʚ ʧʨʷʤʳʭ ʪʝʦʨʝʤʘʭ ʨʘʩʩʤʦʪʨʝʥʳ ʚʩʝ ʚʟʘʠʤʥʦ ʠʩʢʣʶʯʘʶʱʠʝ ʩʣʫʯʘʠ, ʪʦ 

ʦʙʨʘʪʥʳʝ ʪʝʦʨʝʤʳ ʚʩʝʛʜʘ ʩʧʨʘʚʝʜʣʠʚʳ ʠ ʣʝʛʢʦ ʜʦʢʘʟʳʚʘʶʪʩʷ ʤʝʪʦʜʦʤ ʦʪ ʧʨʦʪʠʚʥʦʛʦ. 

ɿʘʯʘʩʪʫʶ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚʦʟʥʠʢʘʝʪ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʩʪʫʜʝʥʪ ʭʦʨʦʰʦ ʟʥʘʝʪ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʥʦ ʠʩʧʳʪʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ ʧʨʠ 

ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʩʪʫʜʝʥʪʘ ʥʝ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʪʝ ʟʥʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʥʘʣʠʯʠʝ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʦʙʫʯʘʶʱʠʡʩʷ ʥʝ ʥʘʫʯʠʣʩʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʠ ʟʘʢʣʶʯʝʥʠʷ, ʥʝ ʥʘʫʯʠʣʩʷ ʩʦʧʦʩʪʘʚʣʷʪʴ ʠʭ ʠ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʩʙʣʠʟʠʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʝʪ ʧʦʚʪʦʨʝʥʠʝ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ 

ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ ñʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠò ʚ ʢʫʨʩʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ, ʧʦʣʝʟʥʦ ʧʦʚʪʦʨʠʪʴ 

ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʯʝʪʥʦʡ, ʥʝʯʝʪʥʦʡ, ʧʝʨʠʦʜʠʯʝʩʢʦʡ, ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʡ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ 

ʪʘʢʞʝ ʚʩʧʦʤʥʠʪʴ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʚ ʧʨʦʮʝʩʩʝ ʦʪʳʩʢʘʥʠʷ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ. ʊʘʢʘʷ 

ʨʘʙʦʪʘ ʚʝʩʴʤʘ ʧʦʣʝʟʥʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʨʝʯʠ ʩʪʫʜʝʥʪʦʚ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʥʠʭ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʷʭ. 

ɺʘʞʥʦ ʜʦʙʠʪʴʩʷ, ʯʪʦʙʳ ʢ ʢʦʥʮʫ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʩʨʝʜʠ ʚʳʧʫʩʢʥʠʢʦʚ ʥʝ ʦʩʪʘʣʦʩʴ 

ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʙʳ ʥʝ ʦʚʣʘʜʝʣʠ ʥʘʚʳʢʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʦʙʲʝʢʪʘʤʠ ʠ ʷʚʣʝʥʠʷʤʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʘʭ. ɽʩʣʠ ʩʪʫʜʝʥʪ ʙʫʜʝʪ ʚʣʘʜʝʪʴ ʵʪʠʤʠ 

ʥʘʚʳʢʘʤʠ, ʪʦ ʦʥ ʙʳʩʪʨʦ ʩʤʦʞʝʪ ʦʪʳʩʢʘʪʴ ʪʝ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʧʨʠʙʣʠʟʷʪ ʝʛʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ, ʠ 

ʩʤʦʞʝʪ ʚ ʙʫʜʫʱʝʤ ʥʘʫʯʠʪʴ ʵʪʦʤʫ ʩʚʦʠʭ ʫʯʝʥʠʢʦʚ. ɽʩʣʠ ʞʝ ʫ ʥʝʛʦ ʪʘʢʠʭ ʥʘʚʳʢʦʚ ʥʝʪ, ʪʦ ʚʦʦʙʝɦ 

ʮʝʣʴ ʧʨʦʬʬʝʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʚʫʟʝ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʰʢʦʣʴʥʠʢʦʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. 

ʌʦʨʤʠʨʦʚʘʥʠʶ ʧʨʠʝʤʦʚ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ 

ʧʨʦʩʪʝʡʰʠʭ ʟʘʜʘʯ ʥʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʧʦʩʪʘʚʣʝʥʥʦʝ ʩʨʘʟʫ ʞʝ ʟʘ ʠʟʫʯʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ ʪʘʢʠʭ 

ʟʘʜʘʯʘʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʜʦ ʫʤʝʪʴ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʝʜʤʝʪ ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʟʘʤʝʪʠʪʴ 

ʥʘʣʠʯʠʝ ʫʩʣʦʚʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʚʦʡʩʪʚʘʤʠ ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʠʝʤ, ʪʝʦʨʝʤʦʡ 

ʣʠʙʦ ʘʢʩʠʦʤʦʡ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʵʪʠ ʟʘʜʘʯʠ ʧʨʦʩʪʳ ʠ ʩʣʝʜʫʶʪ ʟʘ ʪʦʣʴʢʦ ʯʪʦ ʠʟʫʯʝʥʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ (ʠ ʩʪʫʜʝʥʪʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʦʙ ʵʪʦʤ ʟʥʘʶʪ), ʥʝ ʩʥʠʞʘʝʪ ʮʝʥʥʦʩʪʠ 

ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʟʘʜʘʥʠʡ. ʅʘ ʪʘʢʠʭ ʟʘʜʘʯʘʭ ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʘʶʪ ʥʘʚʳʢʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʧʝʨʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʩʚʦʠʭ ʫʪʚʝʨʞʜʝʥʠʡ ʚ ʨʝʰʝʥʠʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʣʫʙʠʥʘ ʠ ʧʨʦʯʥʦʩʪʴ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, 

ʥʘʩʢʦʣʴʢʦ ʘʢʪʠʚʥʦ ʩʪʫʜʝʥʪʳ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ ʟʥʘʥʠʡ ʚ ʧʨʦʮʝʩʝ ʦʙʫʯʝʥʠʷ. ʄʥʦʛʦʝ ʚ 

ʵʪʦʤ ʧʣʘʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ ʤʝʪʦʜʠʢʠ ʫʯʝʪʘ ʟʥʘʥʠʡ, ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ 

ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʚʘʝʤʳʭ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ. ʍʦʨʦʰʦ ʧʦʩʪʘʚʣʝʥʥʳʡ ʫʯʝʪ ʟʥʘʥʠʡ ʤʦʙʠʣʠʟʫʝʪ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ. ʇʦʵʪʦʤʫ 
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ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ 

ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʷʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ.  

ʇʨʝʧʦʜʘʚʘʪʝʣʷʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʢʘʞʜʦʤ ʟʘʥʷʪʠʠ ʧʨʠʭʦʜʠʪʩʷ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ 

ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʥʦʩʷʪ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ 

ʩʘʤʠʤʠ ʩʪʫʜʝʥʪʘʤʠ, ʝʩʣʠ ʙʳ ʫ ʥʠʭ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʫʤʝʥʠʝ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʝʙʷ, ʭʦʜ ʩʚʦʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ. ʉʘʤʦʢʦʥʪʨʦʣʴ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ. ʅʘʟʥʘʯʝʥʠʝ ʝʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʦʙʥʘʨʫʞʝʥʠʠ ʫʞʝ ʩʦʚʝʨʰʝʥʥʳʭ 

ʦʰʠʙʦʢ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ ʚʣʘʜʝʥʠʷ ʩʪʫʜʝʥʪʦʤ ʥʘʚʳʢʘʤʠ 

ʩʘʤʦʢʦʥʪʨʦʣʷ ʠ ʫʨʦʚʥʝʤ ʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ. [3] 
ʂ ʙʦʣʴʰʦʤʫ ʩʦʞʘʣʝʥʠʶ, ʩʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʚʳʧʫʩʢʥʠʢʠ 

ʰʢʦʣ ʧʦʩʪʫʧʘʶʪ ʚ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʫʤʝʥʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ. 
ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ, ʵʢʟʘʤʝʥʦʚ ʠ ʟʘʯʝʪʦʚ, 
ʧʨʦʚʦʜʠʤʳʭ ʥʘʤʠ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʬʘʢʫʣʴʪʝʪʘ ʪʝʭʥʦʣʦʛʠʠ, 
ʠʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʠʣʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʦʚ ʋʆ ʄɻʇʋ ʠʤ. 
ʀ.ʇ. ʐʘʤʷʢʠʥʘ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ 
ʩʪʫʜʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʪʘʝʪ ʧʝʨʚʦʦʯʝʨʝʜʥʘʷ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ 
ʦʙʫʯʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʣʴʟʷ ʧʝʨʝʦʮʝʥʠʪʴ ʨʦʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʢʘʢ ʩʨʝʜʩʪʚʘ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ 
ʦʙʫʯʝʥʠʷ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ 
ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʚʳʧʦʣʥʷʝʤʦʡ ʩʪʫʜʝʥʪʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
ʫʧʨʘʞʥʝʥʠʡ ʩʪʫʜʝʥʪʫ ʧʨʠʭʦʜʠʪʩʷ ʦʙʜʫʤʳʚʘʪʴ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ, ʧʦʜʳʩʢʠʚʘʷ ʤʝʪʦʜʳ ʝʝ ʨʝʰʝʥʠʷ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 
ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʤʠ ʢʘʢ ʤʥʦʛʦʘʩʧʝʢʪʥʦʝ ʤʝʪʦʜʠʯʝʩʢʦʝ 
ʧʦʥʷʪʠʝ, ʘ ʠʤʝʥʥʦ: ʢʘʢ ʩʨʝʜʩʪʚʦ ʫʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ; ʥʦʩʠʪʝʣʴ ʦʩʥʦʚʥʳʭ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ; ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʪʫʜʝʥʪʦʚ; ʦʜʥʘ ʠʟ ʬʦʨʤ ʦʙʫʯʝʥʠʷ; ʩʨʝʜʩʪʚʦ ʢʦʥʪʨʦʣʷ ʥʘʜ  
ʫʩʚʦʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʧʦʩʦʙʦʤ ʟʘʜʘʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʚ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ ʷʚʣʷʶʪʩʷ ʟʘʜʘʯʠ. 
ʇʦʜ ʟʘʜʘʯʝʡ ʤʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʥʝʢʦʪʦʨʳʡ ʦʙʲʝʢʪ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʜʝʨʞʘʱʠʡ 
ʪʨʝʙʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʦʜʥʘ ʠʟ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 
ʥʝ ʧʨʦʩʪʦ ʨʘʟʦʙʨʘʪʴ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʘ ʥʘʫʯʠʪʴ ʠʭ ʛʣʫʙʞʝ ʠ ʦʩʥʦʚʘʪʝʣʴʥʝʝ ʚʥʠʢʘʪʴ ʚ 
ʩʦʜʝʨʞʘʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʢʫʨʩʘ, ʚʝʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʨʘʟʤʳʰʣʝʥʠʷ ʠ ʥʘʭʦʜʠʪʴ 
ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ. ʇʨʠ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʧʝʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 
ʚʩʪʘʝʪ ʤʘʩʩʘ ʚʦʧʨʦʩʦʚ: ʢʘʢ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʩʪʫʜʝʥʪʦʚ ʠʟʫʯʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ; ʢʘʢ ʧʦʩʪʨʦʠʪʴ 
ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢ, ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʧʦʣʥʷʣʠ ʫʧʨʘʞʥʝʥʠʷ ʥʘ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʠ ʚ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʷʭ; ʢʘʢ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʪʚʦʨʯʝʩʢʠ ʧʦʜʭʦʜʠʪʴ ʢ 
ʚʳʧʦʣʥʝʥʠʶ ʫʧʨʘʞʥʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʧʦʜʙʦʨʝ ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʤʝ ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʫʤʘʪʴ ʩʣʝʜʫʶʱʝʝ: ʩʚʷʟʴ ʣʝʢʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ; 
ʧʦʜʙʦʨ ʟʘʜʘʯ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ, ʘ ʪʘʢʞʝ ʧʦʷʩʥʝʥʠʡ ʢ ʠʭ ʨʝʰʝʥʠʷʤ; ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʝʡ ʧʝʨʝʜ 
ʩʪʫʜʝʥʪʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ 
ʤʘʪʝʨʠʘʣʘ; ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʟʘʥʷʪʠʠ; ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ 
ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ  ʠ ʩʧʦʩʦʙʳ ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠ.̫ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʞʜʫ ʣʝʢʮʠʦʥʥʳʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʟʘʥʷʪʠʷʤʠ  ʜʦʣʞʥʦ ʙʳʪʴ ʯʝʪʢʦʝ 
ʧʦʩʪʦʷʥʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠ ʚʟʘʠʤʥʦʝ ʜʦʧʦʣʥʝʥʠʝ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ, ʯʪʦʙʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ 
ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʚʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʷʣʠ ʣʝʢʮʠʠ 
ʪʝʤʠ ʘʩʧʝʢʪʘʤʠ ʪʝʦʨʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʣʝʢʪʦʨʦʤ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ 
(ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʚʨʝʤʝʥʠ). ʇʨʠ ʨʝʰʝʥʠʠ ʫʧʨʘʞʥʝʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʨʘʟʙʠʨʘʪʴ 
ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʫʯʘʝʤʦʤʫ ʢʫʨʩʫ, ʤʦʞʝʪ ʠ ʜʦʣʞʝʥ ʜʘʚʘʪʴ 
ʩʪʫʜʝʥʪʘʤ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʟʲʷʩʥʝʥʠʷ ʧʦ ʪʝʦʨʠʠ, ʢʦʪʦʨʫʶ ʦʥʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʧʦʥʷʣʠ ʥʘ 
ʣʝʢʮʠʠ ʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʡ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘʫʯʠʪʴʩʷ ʠʩʢʘʪʴ ʧʫʪʠ 
ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠ ʜʦʚʦʜʠʪʴ ʵʪʠ ʨʝʰʝʥʠʷ ʜʦ ʢʦʥʮʘ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ 
ʧʨʠ ʵʪʦʤ ʯʝʨʝʟ ʧʦʜʦʙʨʘʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ, ʜʦʣʞʝʥ ʧʦʢʘʟʘʪʴ ʩʪʫʜʝʥʪʘʤ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ 
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ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʈʘʟʦʙʨʘʥʥʘʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʟʘʜʘʯʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʣʫʞʠʪ 
ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʩʥʦʚʦʡ ʚ ʪʚʦʨʯʝʩʢʦʤ ʧʦʠʩʢʝ ʨʝʰʝʥʠʡ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. ʆʥʘ ʦʙʣʝʛʯʘʝʪ ʩʪʫʜʝʥʪʘʤ 
ʧʨʦʮʝʩʩ ʥʘʭʦʞʜʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʦʨʛʘʥʠʟʫʝʪ ʤʳʩʣʠ ʩʪʫʜʝʥʪʦʚ ʚ ʥʫʞʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ, ʪʝʤ ʩʘʤʳʤ ʢʘʢ ʙʳ ʟʘʜʘʝʪ ʘʣʛʦʨʠʪʤ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʥʝʢʦʪʦʨʳʭ, ʦʩʦʙʝʥʥʦ ʩʣʦʞʥʳʭ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ, ʪʝʤ ʦʪ ʩʪʫʜʝʥʪʦʚ ʟʘʯʘʩʪʫʶ 
ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʚʦʧʨʦʩ: çɿʘʯʝʤ ʥʘʤ ʵʪʦ ʥʘʜʦ?è. ʇʨʝʧʦʜʘʚʘʪʝʣʶ ʩʣʝʜʫʝʪ ʧʨʝʜʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ 
ʪʦʛʦ, ʯʪʦʙʳ ʪʘʢʦʡ ʚʦʧʨʦʩ ʧʨʝʜʫʧʨʝʜʠʪʴ. ɼʣʷ ʵʪʦʛʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʤʘʪʝʨʠʘʣʘ 
ʧʦʣʝʟʥʦ ʜʘʪʴ ʩʪʫʜʝʥʪʘʤ ʧʦʜʨʦʙʥʳʝ ʫʢʘʟʘʥʠʷ ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʫʧʨʘʞʥʝʥʠʡ, ʯʪʦʙʳ ʧʦʤʦʯʴ 
ʩʪʫʜʝʥʪʘʤ ʧʨʝʦʜʦʣʝʪʴ ʩʦʩʪʦʷʥʠʝ ʙʝʟʳʩʭʦʜʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʠ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ. 
ɹʳʚʘʝʪ ʧʦʣʝʟʥʳʤ ʪʘʢʞʝ ʨʘʩʩʢʘʟʘʪʴ ʩʪʫʜʝʥʪʘʤ ʠ ʦ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʠʟʫʯʘʝʤʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʩʪʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʧʨʘʚʢʠ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʚʦʧʨʦʩʘʤ, ʪʘʢ ʢʘʢ ʪʘʢʠʝ ʩʚʝʜʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ 
ʠʥʪʝʨʝʩ ʩʪʫʜʝʥʪʦʚ ʢ ʠʟʫʯʘʝʤʦʤʫ ʤʘʪʝʨʠʘʣʫ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʟʘʯʘʩʪʫʶ ʧʦʣʫʯʘʝʪʩʷ ʪʘʢ, ʯʪʦ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʩʝʭ ʪʠʧʦʚ ʫʧʨʘʞʥʝʥʠʡ 

ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ ʥʝ ʭʚʘʪʘʝʪ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʳʩʪʨʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ. ʅʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʧʝʨʝʨʘʩʪʘʝʪ ʚ ʢʘʯʝʩʪʚʦ, ʘ 

ʩʢʦʨʝʝ ʥʘʦʙʦʨʦʪ. ɺ ʩʧʝʰʢʝ ʦʯʝʥʴ ʩʣʦʞʥʦ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʜʫʤʘʪʴ, ʪʘʢ ʢʘʢ ʩʪʫʜʝʥʪʳ ʧʨʠ ʵʪʦʤ ʥʝ 

ʩʪʦʣʴʢʦ ʩʪʨʝʤʷʪʩʷ ʧʦʥʷʪʴ ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʩʢʦʣʴʢʦ ʩʧʝʰʘʪ ʚʩʝ ʟʘʧʠʩʘʪʴ. ʃʫʯʰʝ 

ʨʝʰʠʪʴ ʤʝʥʴʰʝ ʟʘʜʘʯ, ʥʦ ʜʦʙʠʪʴʩʷ, ʯʪʦʙʳ ʨʝʰʝʥʠʷ ʙʳʣʠ ʧʦʥʷʪʳ ʚʩʝʤʠ ʩʪʫʜʝʥʪʘʤʠ. ɺʝʜʴ 

ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ ʦʩʥʦʚʥʦʤ ʟʘʙʳʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ, 

ʩʦʭʨʘʥʷʝʪʩʷ ʣʠʰʴ ʛʠʙʢʦʩʪʴ ʫʤʘ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʣʦʛʠʯʝʩʢʠ ʤʳʩʣʠʪʴ. ɸ ʵʪʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʣʠʰʴ 

ʥʝʪʦʨʦʧʣʠʚʳʤ, ʜʝʪʘʣʴʥʦ ʦʙʜʫʤʘʥʥʳʤ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʪʦʡ 

ʩʣʦʞʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ. ʉ ʪʘʢʠʭ ʟʘʜʘʯ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʥʘʯʠʥʘʪʴ ʨʝʰʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʥʦʚʳʤ ʪʝʤʘʤ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʪʘʢ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʦʩʪʫʧʥʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ.  
ʀʪʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʠ 
ʧʦʟʚʦʣʷʝʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʜʦʩʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʝʨʝʜ ʥʠʤ ʮʝʣʠ ï 
ʧʦʜʛʦʪʦʚʠʪʴ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʪʚʦʨʯʝʩʢʠ ʤʳʩʣʠʪʴ ʠ 
ʛʦʪʦʚʦʛʦ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʦʪʚʝʯʘʝʪ ʟʘʧʨʦʩʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʳ, 
ʨʘʙʦʪʘʶʱʝʡ ʚ ʫʩʣʦʚʠʷʭ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʩʧʫʙʣʠʢʠ. 
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ʆ ʂʃɸʉʉɸʍ ʐʋʅʂɸ n-ɸʈʅʓʍ ɻʈʋʇʇ 
 

ʆʩʦʙʳʡ ʢʣʘʩʩ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʧʝʨʝʩʪʘʥʦʚʦʯʥʳʤʠ ʢʦʥʛʨʫʵʥʮʠʷʤʠ ʦʙʨʘʟʫʶʪ n-
ʘʨʥʳʝ ʛʨʫʧʧʳ. ʅʘʧʦʤʥʠʤ [3], ʯʪʦ ʩʠʩʪʝʤʘ (),X  ʩ ʦʜʥʦʡ n-ʘʨʥʦʡ ʦʧʝʨʘʮʠʝʡ ( ) ʥʘʟʳʚʘʝʪʩʷ n-

ʘʨʥʦʡ ʛʨʫʧʧʦʡ, ʝʩʣʠ ʵʪʘ ʦʧʝʨʘʮʠʷ ʘʩʩʦʮʠʘʪʠʚʥʘ ʠ ʚ X ʨʘʟʨʝʰʠʤʦ ʢʘʞʜʦʝ ʠʟ ʫʨʘʚʥʝʥʠʡ 

( ) ,...... 111 aaxaaa nii =+-
 ʛʜʝ i = 1,2,é, n. ɺ    ʤʦʥʦʛʨʘʬʠʠ [3] ʦʪʨʘʞʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʪʝʦʨʠʠ n-ʘʨʥʳʭ ʛʨʫʧʧ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʙʦʣʴʰʦʡ ʠʜʝʡʥʳʡ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʜʝʣʘʶʱʠʡ 
ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦ ʢʦʥʢʨʝʪʥʳʭ ʢʣʘʩʩʘʭ n-ʘʨʥʳʭ ʛʨʫʧʧ. ɼʦʣʛʦʝ 
ʚʨʝʤʷ ʪʝʤʘʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ n-ʘʨʥʳʤ ʛʨʫʧʧʘʤ ʙʳʣʘ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʘ c ʧʦʣʫʯʝʥʠʝʤ  
n-ʘʨʥʳʭ ʘʥʘʣʦʛʦʚ ʠʟʚʝʩʪʥʳʭ ʛʨʫʧʧʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʥʘʭʦʞʜʝʥʠʝʤ ʩʚʦʡʩʪʚ n-ʘʨʥʳʭ ʛʨʫʧʧ, ʥʝ 
ʠʤʝʶʱʠʭ ʩʚʦʠʭ ʧʨʦʪʦʪʠʧʦʚ ʚ ʪʝʦʨʠʠ ʛʨʫʧʧ. ʀ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʣʫʙʦʢʠʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʷʨʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʪʝʦʨʠʠ ʢʣʘʩʩʦʚ ʛʨʫʧʧ ʧʦʷʚʠʣʠʩʴ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ 
ʠʟʫʯʝʥʠʶ ʤʥʦʛʦʦʙʨʘʟʠʡ, ʬʦʨʤʘʮʠʡ ʠ ʢʣʘʩʩʦʚ ʐʫʥʢʘ n-ʘʨʥʳʭ ʛʨʫʧʧ. ʉʪʘʣʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʘ 
ʧʦʩʪʨʦʝʥʠʷ ʪʝʦʨʠʠ ʢʣʘʩʩʦʚ n-ʘʨʥʳʭ ʛʨʫʧʧ.  

ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ t-ʢʣʘʩʩʳ ʐʫʥʢʘ n-ʘʨʥʳʭ 
ʛʨʫʧʧ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʢʣʘʩʩʝ n-ʘʨʥʳʭ ʛʨʫʧʧ. ʄʥʦʞʝʩʪʚʦ ʚʩʝʭ ʢʣʘʩʩʦʚ ʐʫʥʢʘ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ 

ʧʦ ʚʢʣʶʯʝʥʠʶ ʦʙʨʘʟʫʝʪ ʨʝʰʝʪʢʫ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʧʨʠʤʝʨʘ t-ʢʣʘʩʩʘ 
ʐʫʥʢʘ n-ʘʨʥʳʭ ʛʨʫʧʧ ʚ X, ʛʜʝ X ï ʥʝʢʦʪʦʨʳʡ ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ n-ʘʨʥʳʭ ʛʨʫʧʧ. 

ɺʩʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʩʪʘʥʜʘʨʪʥʘ ʠ ʟʘʠʤʩʪʚʦʚʘʥʘ ʠʟ [1-5]. ʇʫʩʪʴ X ï ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʣʘʩʩ n-ʘʨʥʳʭ 

ʛʨʫʧʧ. ʉʦʧʦʩʪʘʚʠʤ ʩ ʢʘʞʜʦʡ n-ʘʨʥʦʡ ʛʨʫʧʧʦʡ G ʥʝʢʦʪʦʨʫʶ ʩʠʩʪʝʤʫ ʝʝ ʧʦʜʛʨʫʧʧ t(G). ʄʳ ʙʫʜʝʤ 

ʛʦʚʦʨʠʪʴ, ʩʣʝʜʫʷ [4], ʯʪʦ t ï ʧʦʜʛʨʫʧʧʦʚʦʡ X-ʬʫʥʢʪʦʨ, ʝʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

1) ()GG tÍ  ʜʣʷ ʣʶʙʦʡ n-ʘʨʥʦʡ ʛʨʫʧʧʳ ÍG X, 2) ʜʣʷ ʣʶʙʦʛʦ ʵʧʠʤʦʨʬʠʟʤʘ ɺɸ:j , ʛʜʝ ÍBɸ,  X ʠ 

ʜʣʷ ʣʶʙʳʭ  n-ʘʨʥʳʭ ʛʨʫʧʧ ()AH tÍ  ʠ ()BT tÍ  ʠʤʝʝʪ ʤʝʩʪʦ ()BH tjÍ  ʠ ()AT tj Í
-1

. 

ʉʣʝʜʫʷ [5], ʤʳ ʦʙʦʟʥʘʯʘʝʤ ʯʝʨʝʟ 
GM  ʥʘʠʙʦʣʴʰʫʶ (ʧʦ ʚʢʣʶʯʝʥʠʶ) ʢʦʥʛʨʫʵʥʮʠʶ p  ʥʘ G 

ʩʦ ʩʚʦʡʩʪʚʦʤ MM =p . ʅʝʝʜʠʥʠʯʥʘʷ  n-ʘʨʥʘʷ ʛʨʫʧʧʘ ʥʘʟʳʚʘʝʪʩʷ [1] t-ʧʨʠʤʠʪʠʚʥʦʡ, ʝʩʣʠ ʫ G 

ʠʤʝʝʪʩʷ ʪʘʢʘʷ ʧʦʜʛʨʫʧʧʘ M, ʯʪʦ }{\)( GGM tÍ  ʠ 
GM  ï ʥʫʣʝʚʘʷ ʢʦʥʛʨʫʵʥʮʠʷ ʥʘ G. ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, 

ʯʪʦ ʢʣʘʩʩ n-ʘʨʥʳʭ ʛʨʫʧʧ M  t-ʧʨʠʤʠʚʥʦ ʟʘʤʢʥʫʪ ʚ X, ʝʩʣʠ M Ì X ʠ ʢʣʘʩʩʫ M ʧʨʠʥʘʜʣʝʞʠʪ ʢʘʞʜʘʷ 

ʪʘʢʘʷ ʛʨʫʧʧʘ ʠʟ X, ʫ ʢʦʪʦʨʦʡ ʚʩʝ ʝʝ t-ʧʨʠʤʠʚʥʳʝ ʬʘʢʪʦʨʛʨʫʧʧʳ ʧʨʠʥʘʜʣʝʞʘʪ M.  

ʉʣʝʜʫʷ [1], t-ʢʣʘʩʩʦʤ ʐʫʥʢʘ n-ʘʨʥʳʭ ʛʨʫʧʧ ʚ X ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʚʩʷʢʠʡ ʛʦʤʦʤʦʨʬ   

n-ʘʨʥʳʭ ʛʨʫʧʧ, t-ʧʨʠʤʠʚʥʦ ʟʘʤʢʥʫʪʳʡ ʚ ʢʣʘʩʩʝ n-ʘʨʥʳʭ ʛʨʫʧʧ X. 

ʊʝʦʨʝʤʘ.  ʇʫʩʪʴ FÌX ï ʢʣʘʩʩ ʚʩʝʭ ʪʘʢʠʭ n-ʘʨʥʳʭ ʛʨʫʧʧ, ʫ ʢʦʪʦʨʳʭ ʠʥʜʝʢʩʳ ʚʩʝʭ ʠʭ  

t-ʧʦʜʛʨʫʧʧ ʚʟʘʠʤʥʦ ʧʨʦʩʪʳ ʩ ʜʘʥʥʳʤ ʥʘʪʫʨʘʣʴʥʳʤ ʯʠʩʣʦʤ n. ɼʦʢʘʞʝʤ, ʯʪʦ F ï t-ʢʣʘʩʩ ʐʫʥʢʘ.  

ɼ ʦ ʢ ʘ ʟ ʘ ʪ ʝ ʣ ʴ ʩ ʪ ʚʦ. ʇʫʩʪʴ BA::j ï ʵʧʠʤʦʨʬʠʟʤ n-ʘʨʥʳʭ ʛʨʫʧʧ, ʛʜʝ ɸÍF. ʀ 

ʧʫʩʪʴ p = kʝrj. ʇʫʩʪʴ M ï n-ʘʨʥʘʷ ʧʦʜʛʨʫʧʧʘ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ t(ɸ/p)\ {ɸ/p}. ʊʦʛʜʘ ʚ ɸ 

ʥʘʡʜʝʪʩʷ ʪʘʢʘʷ n-ʘʨʥʘʷ ʧʦʜʛʨʫʧʧʘ ʄÍt(ɸ)\ { ɸ}, ʯʪʦ pʄ = ʄ ʠ M  = ʄ /p.  ʇʫʩʪʴ |A : ʄ| = k. 

ʇʦʩʢʦʣʴʢʫ ɸÍF, ʪʦ (k, n) =1, ʛʜʝ n ï ʥʝʢʦʪʦʨʦʝ ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ. ʊʦʛʜʘ 

|ɸ : ʄ| = | ɸ/p : ʄ/p|. 

ɿʥʘʯʠʪ, | ɸ/p : ʄ/p| = k, ʪʦ ʝʩʪʴ (|ɸ/p : ʄ/p|, n) = 1. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ɸ / pÍ F. 

ʇʦʩʢʦʣʴʢʫ ɺ @ ɸ / pÍ F, ʪʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, F ï ʛʦʤʦʤʦʨʬ n-ʘʨʥʳʭ ʛʨʫʧʧ. 

ʇʫʩʪʴ ʪʝʧʝʨʴ ɸ/ʄɸ Í F ʜʣʷ ʚʩʝʭ n-ʘʨʥʳʭ ʧʦʜʛʨʫʧʧ ʄÍt(ɸ)\{ɸ}. ʇʫʩʪʴ  ʄ ï n-ʘʨʥʘʷ 

ʧʦʜʛʨʫʧʧʘ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ t(ɸ)\ {ɸ}. ʊʦʛʜʘ ʄɸ (ʄ) = ʄ ʠ ʄ / ʄɸ Ít(ɸ/p)\ {ɸ/p}. 

ʇʦʩʢʦʣʴʢʫ ɸ / ʄɸ Í F, ʪʦ (|ɸ / ʄɸ : ʄ / ʄɸ|, n) = =1, ʛʜʝ n ï ʥʝʢʦʪʦʨʦʝ ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
|ɸ / ʄɸ: ʄ / ʄɸ| = |ɸ:ʄ| 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, (|ɸ : ʄ|, n) = 1. ɿʥʘʯʠʪ, ɸ Í F. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʘʩʩF ï t-ʧʨʠʤʠʪʠʚʥʦ 

ʟʘʤʢʥʫʪʳʡ ʚ X. ɿʥʘʯʠʪ, F ï t-ʢʣʘʩʩ ʐʫʥʢʘ ʚ X. 
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ʋʃʔʊʈɸɸʂʋʉʊʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʋɻʃɽʈʆɼʀʉʊʆʁ ʉʊɸʃʀ 
 

ʋʣʴʪʨʘʘʢʫʩʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʣʘʩʪʴ ʠʥʪʝʥʩʠʚʥʳʭ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʚʠʜʫ ʝʝ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʘʫʯʥʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʥʘ 

ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʪʫʜʝʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ 

ʚ ʦʙʣʘʩʪʠ ʥʝʨʘʟʨʫʰʘʶʱʠʭ ʠʩʧʳʪʘʥʠʡ (NDT), ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ, ʠʥʞʝʥʝʨʦʚ ʧʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʶ, 

ʠʥʞʝʥʝʨʦʚ ʧʦ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, ʫʯʝʥʳʭ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʚʦʡʩʪʚ 

ʤʘʪʝʨʠʘʣʦʚ, ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʧʨʦʬʝʩʩʠʡ. ʋʣʴʪʨʘʟʚʫʢ, ʢʦʪʦʨʳʡ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʷʚʣʷʝʪʩʷ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʚʦʣʥʦʡ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʝʱʝʩʪʚʘʤʠ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʪʠʧʦʚ ʚʦʣʥ, ʦʪ ʧʨʦʜʦʣʴʥʳʭ ʜʦ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ, ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʣʴʪʨʘʟʚʫʢ ʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʘʩʧʝʢʪʘʭ. ʇʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ 

ʩʝʥʩʦʨʦʚ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʢʦʤʧʴʶʪʝʨʦʚ, ʫʣʫʯʰʝʥʠʝ ʟʥʘʥʠʡ ʦ ʬʠʟʠʯʝʩʢʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ï ʚʝʩ ʵʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʣʴʪʨʘʘʢʫʩʪʠʢʠ. 

ʋʣʴʪʨʘʘʢʫʩʪʠʢʘ ʥʘʯʠʥʘʣʘʩʴ ʩ ʙʘʟʦʚʦʛʦ ʧʦʥʷʪʠʷ ʟʚʫʢʘ ʚ ʬʠʟʠʢʝ, ʘ ʪʝʧʝʨʴ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʙʰʠʨʥʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʜʝʣʘʤʠ ʠ ʧʦʜʨʘʟʜʝʣʘʤʠ, ʢʦʪʦʨʘʷ ʧʨʠʚʣʝʢʘʝʪ 

ʠʥʪʝʨʝʩ ʫʯʝʥʳʭ ʠ ʠʤʝʝʪ ʦʛʨʦʤʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ.  

ɿʥʘʥʠʝ ʦ ʥʘʣʠʯʠʠ ʜʝʬʝʢʪʦʚ ʚ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘʭ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ 

ʩʨʦʢʘ ʩʣʫʞʙʳ ʤʘʪʝʨʠʘʣʘ/ʢʦʤʧʦʥʝʥʪʘ ʚ ʘʪʦʤʥʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʙʩʣʝʜʦʚʘʥʠʷʭ 

ʛʘʟʦʧʨʦʚʦʜʦʚ ʜʦ ʠ ʚʦ ʚʨʝʤʷ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠ ʧʦʩʪʘʚʢʝ ʢʦʤʧʦʥʝʥʪʦʚ/ʤʘʪʝʨʠʘʣʦʚ ʠʤʝʥʥʦ 

NDT ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʚʦʙʦʜʝʥ ʦʪ ʜʝʬʝʢʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʪʨʝʙʫʝʤʦʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʝ. ʂʘʢ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʩʣʝʞʠʚʘʪʴ ʩʪʘʨʝʥʠʝ 

ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʫʩʪʘʣʦʩʪʴ, ʦʮʝʥʠʚʘʪʴ 

ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʠ ʧʦʣʟʫʯʝcʪʠ ʠ ʠʟʤʝʨʷʪʴ ʦʩʪʘʪʦʯʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʧʨʦʮʝʜʫʨʳ.  

ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʦʥʪʨʦʣʴ ʦʪʣʠʯʘʝʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʤʝʪʦʜʦʚ, ʪʠʧʦʚ ʧʨʠʤʝʥʷʝʤʳʭ 

ʚʦʣʥ, ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʯʘʩʪʦʪ. ʈʝʘʣʠʟʘʮʠʷ ʝʛʦ ʙʦʣʴʰʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʠʟʜʝʣʠʡ ʩʦʩʪʘʚʣʷʝʪ ʟʘʜʘʯʫ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʢʦʥʪʨʦʣʷ. 

ɺ ʥʝʝ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ: ʚʳʙʦʨ ʩʭʝʤʳ ʢʦʥʪʨʦʣʷ ï ʤʝʪʦʜʘ ʜʝʬʝʢʪʦʩʢʦʧʠʠ, 

ʪʠʧʘ ʚʦʣʥ, ʧʦʚʝʨʭʥʦʩʪʠ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʚʚʦʜʷʪ ʋɿ-ʚʦʣʥʳ, ʫʛʣʘ ʚʚʦʜʘ [1]. 

ʂʦʥʪʨʦʣʴ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ï ʦʜʥʦ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ, ʜʝʪʘʣʝʡ, ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. ʅʝʨʘʟʨʫʰʘʶʱʠʡ 

ʢʦʥʪʨʦʣʴ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʚʳʙʦʨʦʯʥʦʡ ʧʨʦʚʝʨʢʠ ʵʪʠʭ ʩʚʦʡʩʪʚ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʭ 

ʦʙʨʘʟʮʘʭ ʢ ʠʭ ʩʪʦʧʨʦʮʝʥʪʥʦʤʫ ʢʦʥʪʨʦʣʶ ʥʘ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʷʭ ʙʝʟ ʠʭ ʨʘʟʨʫʰʝʥʠʷ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ. ʕʪʦ 

ʧʦʚʳʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜʳ. ʂʦʥʪʨʦʣʴ ʘʢʫʩʪʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ ʦʩʥʦʚʘʥ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʩʪʨʫʢʪʫʨʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʩ ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

ʂ ʦʩʥʦʚʥʳʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʤʘʪʝʨʠʘʣʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʘʢʫʩʪʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʦʪʥʦʩʷʪ: ʫʧʨʫʛʠʝ (ʤʦʜʫʣʴ ʥʦʨʤʘʣʴʥʦʡ ʫʧʨʫʛʦʩʪʠ, ʤʦʜʫʣʴ ʩʜʚʠʛʘ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʇʫʘʩʩʦʥʘ); ʧʨʦʯʥʦʩʪʥʳʝ (ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ, ʩʞʘʪʠʠ, ʠʟʛʠʙʝ, ʢʨʫʯʝʥʠʠ, ʩʨʝʟʝ ʠ ʜʨ.); 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ (ʧʣʦʪʥʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ, ʚʣʘʞʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʜʨ.); ʩʪʨʫʢʪʫʨʥʳʝ ʘʥʠʟʦʪʨʦʧʠʷ ʤʘʪʝʨʠʘʣʘ, ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʴ ʠʣʠ 

ʘʤʦʨʬʥʦʩʪʴ, ʨʘʟʤʝʨʳ ʢʨʠʩʪʘʣʣʦʚ, ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ); ʨʘʟʤʝʨʳ, ʬʦʨʤʘ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʚʢʣʶʯʝʥʠʡ, ʥʘʧʨʠʤʝʨ ʛʨʘʬʠʪʥʳʭ ʚʢʣʶʯʝʥʠʡ ʚ ʯʫʛʫʥʝ; ʛʣʫʙʠʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʟʘʢʘʣʢʠ 

ʠ ʨʷʜ ʜʨʫʛʠʭ. ɸʢʫʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʪʦʣʴʢʦ ʪʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʝ 

ʚʣʠʷʶʪ ʥʘ ʫʩʣʦʚʠʷ ʚʦʟʙʫʞʜʝʥʠʷ, ʧʨʦʭʦʞʜʝʥʠʷ, ʦʪʨʘʞʝʥʠʷ ʠ ʧʨʝʣʦʤʣʝʥʠʷ ʫʧʨʫʛʠʭ ʚʦʣʥ ʠʣʠ ʥʘ 

ʨʝʞʠʤʳ ʢʦʣʝʙʘʥʠʡ ʆʂ. ʕʪʦ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʚʦʣʥʦʚʳʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʛʣʦʱʝʥʠʠ ʠ ʨʘʩʩʝʷʥʠʷ ʫʧʨʫʛʠʭ ʚʦʣʥ, ʩʦʙʩʪʚʝʥʥʳʝ 
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ʢʦʤʧʨʝʩʩʦʨʘ ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʡ 

ʩʪʘʣʠ 

ʯʘʩʪʦʪʳ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʭ ʜʦʙʨʦʪʥʦʩʪʴ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʠʤʧʝʜʘʥʩ, ʫʨʦʚʝʥʴ ʦʙʨʘʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʕʄɸ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ ʚʦʣʥ. 

ʂʦʥʪʨʦʣʴ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʦʩʥʦʚʘʥ ʥʘ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʣʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʷʭ ʠʟʤʝʨʝʥʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʦʮʝʥʠʚʘʝʤʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʤʘʪʝʨʠʘʣʘ. ɽʩʣʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʩʚʦʡʩʪʚʦ ʠʤʝʝʪ ʩ ʠʟʤʝʨʷʝʤʳʤ ʘʢʫʩʪʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʦʤ ʯʝʪʢʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʩʚʷʟʴ, ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ʊʘʢ, 

ʚʩʝ ʪʨʠ ʫʧʨʫʛʠʭ ʧʦʩʪʦʷʥʥʳʭ ʤʘʪʝʨʠʘʣʘ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʠʟʤʝʨʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʩʢʦʨʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥ. ʊʦʯʥʦʩʪʴ ʪʘʢʦʡ ʦʮʝʥʢʠ ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʚʳʩʦʢʦʡ. 
ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ (ʚʢʣʶʯʘʷ ʧʨʦʯʥʦʩʪʴ) ʩʚʷʟʘʥʳ ʩ 

ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʣʠʰʴ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ, ʪʝʩʥʦʪʘ ʢʦʪʦʨʳʭ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʙʦʨʦʤ ʠʟʤʝʨʷʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʠʥʦʛʜʘ ʥʝʩʢʦʣʴʢʠʭ), ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 
ʥʘʠʣʫʯʰʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʦʮʝʥʠʚʘʝʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʘʪʝʨʠʘʣʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʴʟʫʶʪʩʷ 
ʪʘʨʠʨʦʚʦʯʥʳʤʠ ʛʨʘʬʠʢʘʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʦʚ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʥʪʨʦʣʴ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʠʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʩ 
ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʅʘʧʨʠʤʝʨ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ 
ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʙʝʪʦʥʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʦʨʨʝʣʷʮʠʠ ʧʨʦʯʥʦʩʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʧʨʫʛʠʭ ʚʦʣʥ, ʠ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʘʙʨʘʟʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʠʭ 
ʩʦʙʩʪʚʝʥʥʳʤ ʯʘʩʪʦʪʘʤ [2]. 

ɸʧʧʘʨʘʪʫʨʘ ʋɿ-ʢʦʥʪʨʦʣʷ ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪ: ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠʤʧʫʣʴʩʥʳʝ ʜʝʬʝʢʪʦʩʢʦʧʳ ʩ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ, ʢʦʤʧʣʝʢʪ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ (ʵʪʘʣʦʥʦʚ), ʠʩʧʳʪʘʪʝʣʴʥʳʝ ʦʙʨʘʟʮʳ, ʘ ʪʘʢʞʝ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʨʦʣʷ ʠ 
ʩʢʘʥʠʨʦʚʘʥʠʷ. ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʝʬʝʢʪʦʩʢʦʧ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʣʫʯʝʥʠʷ ʋɿ-ʢʦʣʝʙʘʥʠʡ, ʧʨʠʝʤʘ 
ʵʭʦ-ʩʠʛʥʘʣʦʚ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʚʳʷʚʣʝʥʥʳʭ ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʢʦʦʨʜʠʥʘʪ [3]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʟʘʛʦʪʦʚʢʝ ʚʘʣʘ ʠʟ 
ʉʪʘʣʠ 40 ʧʦʢʦʚʢʘ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʜʘʪʯʠʢ MSEB 4 ʩ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʬɻʬʝʢʪʠʚʥʘʷ ʯʘʩʪʦʪʘ 4Ñ0,2 ʄɻʮ; 
ʨʘʟʤʝʨ ʧʴʝʟʦʵʣʝʤʝʥʪʘ 3,5ʭ10 ʤʤ; ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 
ʜʠʘʤʝʪʨʦʤ 16 ʤʤ; ʜʠʘʧʘʟʦʥ ʢʦʥʪʨʦʣʷ ʧʦ ʩʪʘʣʠ ʦʪ 1 ʜʦ 
1500 ʤʤ; ʟʘʜʘʚʘʝʤʘʷ ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʤʘʪʝʨʠʘʣʝ ʦʙʲʝʢʪʘ 
ʠʩʩʣʝʜʦʚʘʥʠʷ 5198 ʤ/ʩ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʙʳʣ 
ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠʙʦʨ Krautkramer usm 35 ʩ ʨʘʟʜʝʣʴʥʦ-
ʩʦʚʤʝʱʝʥʥʳʤ ʧʨʷʤʳʤ ʜʘʪʯʠʢʦʤ MSEB 4. ʉ ʧʦʤʦʱʴʶ 
ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʠʙʦʨʦʚ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ 
ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʠʟʤʝʨʝʥʠʷ ʠ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʚʠʜʥʳ ʩʠʛʥʘʣʳ ʦʪ ʜʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʠʛʥʘʣ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʬʝʢʪʘ. 
ʇʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʩʠʛʥʘʣʦʤ ʧʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʢʦʥʪʨʦʣʝ S=79 ʤʤ, ʘ ʜʠʘʤʝʪʨ ʚʘʣʘ ʨʘʚʝʥ 
80 ʤʤ. ɼʘʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʜʦʧʫʩʪʠʤʘ ʜʣʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʷ [4ï5]. 
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ʀ. ʅ. ʂʦʚʘʣʴʯʫʢ 

 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ  ʂɸʂ ʅɽʆɹʍʆɼʀʄʓʁ ʀʅʉʊʈʋʄɽʅʊ 

ʆʈɻɸʅʀɿɸʎʀʀ ʆɹʋʏɽʅʀʗ ʄɸʊɽʄɸʊʀʂɽ ɺ ʉʈɽɼʅɽʁ ʐʂʆʃɽ 

 

ʀʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʜʠʢʪʫʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʝʪʴ ʤʝʩʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʰʢʦʣʳ.  

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ ʤʘʪʝʤʘʪʠʢʝ. ʈʦʣʴ ʤʘʪʝʤʘʪʠʢʠ ʢʘʢ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ ʚ ʩʪʨʫʢʪʫʨʝ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʝʣʠʢʘ. ʄʘʪʝʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʧʦʨʥʳʤ 

ʫʯʝʙʥʳʤ ʧʨʝʜʤʝʪʦʤ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʘʪʝʤʘʪʠʢʝ ʢʘʢ ʥʘʫʢʝ, ʧʦʤʦʛʘʝʪ 

ʦʚʣʘʜʝʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʮʠʢʣʘ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʣʦʛʠʯʝʩʢʦʝ ʠ ʦʙʨʘʟʥʦʝ ʤʳʰʣʝʥʠʝ ʫʯʘʱʠʭʩʷ.  

ʅʦ ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʧʨʷʞʝʥʦ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʟʚʠʪʠʷ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʬʦʥʝ ʧʘʜʝʥʠʷ ʠʥʪʝʨʝʩʘ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʢ ʤʘʪʝʤʘʪʠʢʝ ʢʘʢ ʥʘʫʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʧʨʠʦʨʠʪʝʪʘ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ. ʂʨʦʤʝ ʪʦʛʦ, 

ʫ ʰʢʦʣʴʥʠʢʦʚ ʩʥʠʟʠʣʘʩʴ ʤʦʪʠʚʘʮʠʷ ʢ ʫʯʝʥʠʶ ʚ ʮʝʣʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʦʙʱʝʩʪʚʘ ʧʨʝʜʲʷʚʣʷʝʪ ʚʩʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʨʦʚʥʶ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚʳʧʫʩʢʥʠʢʦʚ 

ʰʢʦʣʳ, ʢʘʯʝʩʪʚʫ ʧʨʝʧʦʜʘʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʫʨʦʚʥʶ ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ  ʠʥʬʦʨʤʘʮʠʠ. ʇʦʵʪʦʤʫ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʥʝʦʙʭʦʜʠʤʘ  ʦʨʠʝʥʪʘʮʠʷ ʥʘ: 

ī ʨʘʟʚʠʪʠʝ ʫ ʫʯʘʱʠʭʩʷ ʤʦʪʠʚʘʮʠʠ ʢ ʫʯʝʥʠʶ,  

ī ʧʦʚʳʰʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, 

ī ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ ʞʠʪʴ ʠ ʨʘʙʦʪʘʪʴ ʚ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ, 

ʘʜʝʢʚʘʪʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʝʸ ʨʝʘʣʠʠ ʠ ʥʘʫʯʠʪʴʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʝʶ; 

ī ʩʚʷʟʴ ʦʙʫʯʝʥʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʞʠʟʥʴʶ; 

ī ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

ī ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ ʮʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʩʪʘʨʳʤʠ ʤʝʪʦʜʘʤʠ ʥʝʚʦʟʤʦʞʥʦ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï 

ʩʦʚʨʝʤʝʥʥʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʚ ʨʫʢʘʭ ʧʝʜʘʛʦʛʘ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ ï ʵʪʦ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʘʚʢʫ 

ʝʝ ʦʙʫʯʘʝʤʦʤʫ [1].  

ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠ ʛʠʙʢʦ ʨʘʙʦʪʘʪʴ ʩ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʥʦʚʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʠ ʪʝʤ 

ʩʘʤʳʤ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʢ ʤʘʪʝʤʘʪʠʢʠ ʜʦʣʞʝʥ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʚʩʝ ʣʫʯʰʝʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʡʪʠ ʥʘ ʪʘʢʦʡ ʫʨʦʚʝʥʴ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʝʰʝʥʠʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ, ʨʘʟʚʠʚʘʶʱʠʭ ʟʘʜʘʯ  ʦʙʫʯʝʥʠʷ.  
ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʩʨʝʜʩʪʚ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʯʠʪʝʣʷ ʜʦʣʞʥʳ ʟʥʘʪʴ ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 
ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦ ʧʨʠʢʣʘʜʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʟʘʪʝʤ, ʠʩʭʦʜʷ ʠʟ ʩʚʦʝʛʦ ʦʧʳʪʘ 
ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, çʚʩʪʨʘʠʚʘʪʴè ʠʭ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ [2]. 

ʕʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ï ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʝʪʩʷ 
ʥʝʢʦʪʦʨʘʷ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʝʸ ʠʟʫʯʝʥʠʷ 



60 

 

ʩʨʝʜʩʪʚʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [3]. 

ʇʦ ʩʚʦʝʤʫ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ 
ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

V ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ï ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʫʩʚʦʝʥʠʷ 
ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

V ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ (ʩʠʩʪʝʤʳ) ï ʪʨʝʥʘʞʸʨʳ ï ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʪʨʘʙʦʪʢʫ ʫʤʝʥʠʡ 
ʫʯʘʱʠʭʩʷ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʘʤʦʧʦʜʛʦʪʦʚʢʫ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʦʚʪʦʨʝʥʠʠ ʠʣʠ ʟʘʢʨʝʧʣʝʥʠʠ 
ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

V ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ï ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 
ʢʦʥʪʨʦʣʷ (ʩʘʤʦʢʦʥʪʨʦʣʷ) ʫʨʦʚʥʷ ʦʚʣʘʜʝʥʠʷ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ; 

V ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ï 
ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʙʦʨ ʠ ʚʳʚʦʜ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʠʭ ʤʝʪʦʜʠʯʝʩʢʦʝ ʥʘʟʥʘʯʝʥʠʝ ï 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ ʧʦ ʧʦʠʩʢʫ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ); 

V ʤʦʜʝʣʠʨʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ï ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʯʘʱʠʤʩʷ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ 
ʪʠʧʳ ʬʫʥʢʮʠʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ, ʷʚʣʝʥʠʷ, ʧʨʦʮʝʩʩʘ ʠʣʠ ʩʠʪʫʘʮʠʠ  ʩ ʮʝʣʴʶ ʠʭ ʠʟʫʯʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ); 

V ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ï ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 
ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʠʟʫʘʣʠʟʘʮʠʶ ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʡ, ʧʨʦʮʝʩʩʦʚ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ; 

V ʫʯʝʙʥʦ-ʠʛʨʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ï ʧʦʟʚʦʣʷʶʪ çʧʨʦʠʛʨʳʚʘʪʴè ʫʯʝʙʥʳʝ 
ʩʠʪʫʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʤʝʥʠʡ ʧʨʠʥʠʤʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʠʣʠ 
ʚʳʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʷ); 

V ʜʦʩʫʛʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʫʯʘʱʠʭʩʷ ʚʦ ʚʥʝʢʣʘʩʩʥʦʡ ʨʘʙʦʪʝ. 

ʆʙʦʟʥʘʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ 
ʦʙʫʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ:  

V ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʘʩʧʝʢʪ: ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʯʸʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ 
ʫʯʘʱʠʭʩʷ, ʰʠʨʦʢʦʛʦ ʚʳʙʦʨʘ ʩʦʜʝʨʞʘʥʠʷ, ʬʦʨʤ, ʪʝʤʧʦʚ ʠ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʨʘʩʢʨʳʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʯʘʱʠʭʩʷ; 

V ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʘʩʧʝʢʪ: ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʜʦʧʦʣʥʷʶʪ ʫʯʝʙʥʠʢ 
ʪʝʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʦʥ ʨʝʘʣʠʟʦʚʘʪʴ ʥʝ ʤʦʞʝʪ, ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʝʝ ʥʘʡʪʠ ʥʫʞʥʫʶ 
ʠʥʬʦʨʤʘʮʠʶ, ʦʧʝʨʠʨʦʚʘʪʴ ʝʶ, ʨʘʙʦʪʘʪʴ ʩ ʥʘʛʣʷʜʥʳʤʠ ʤʦʜʝʣʷʤʠ ʪʨʫʜʥʦʦʙʲʷʩʥʠʤʳʭ ʧʨʦʮʝʩʩʦʚ; 

V ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʩʧʝʢʪ: ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʯʝʙʥʦ-
ʤʝʪʦʜʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʪʘʢ ʢʘʢ ʠʭ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 
ʫʨʦʢʫ; ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʫʨʦʢʝ (ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʫʩʚʦʝʥʥʳʭ 
ʟʥʘʥʠʡ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ); ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʫʯʘʱʠʤʠʩʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪ. ʜ.; 

V ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʘʩʧʝʢʪ: ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʢʣʘʩʩʥʦ-ʫʨʦʯʥʦʡ, ʧʨʦʝʢʪʥʦ-ʛʨʫʧʧʦʚʦʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʦʜʝʣʷʭ ʦʙʫʯʝʥʠʷ, 
ʚʦ ʚʥʝʢʣʘʩʩʥʦʡ ʨʘʙʦʪʝ; 

V ʢʦʥʪʨʦʣʴʥʦ-ʦʮʝʥʦʯʥʳʡ ʘʩʧʝʢʪ: ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʦʥʪʨʦʣʷ: ʧʦʫʨʦʯʥʳʡ, ʪʝʤʘʪʠʯʝʩʢʠʡ, ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʠ ʠʪʦʛʦʚʳʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʝʙʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ, ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʙʫʯʘʝʤʳʤ ʠ ʧʝʜʘʛʦʛʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʥʘ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʚ ʮʝʣʦʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʥʝ 
ʟʘʤʝʥʷʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʙʫʯʝʥʠʶ, ʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
ɻʣʘʚʥʦʝ ʜʣʷ ʧʝʜʘʛʦʛʘ ï ʥʘʡʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʤʝʩʪʦ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ [3]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 
ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʚ ʰʢʦʣʘʭ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʫʯʠʪʝʣʝʡ 
ʤʘʪʝʤʘʪʠʢʠ ʰʢʦʣ ʛ. ʄʦʟʳʨʷ ʠ ʄʦʟʳʨʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʛ. ʂʘʣʠʥʢʦʚʠʯʠ ʠ ʂʘʣʠʥʢʦʚʠʯʩʢʦʛʦ ʨʘʡʦʥʘ.  

ɺ ʘʥʢʝʪʘʭ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʠʣʠ  ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʦʠʥʩʪʚʘ 
ʫʨʦʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: 

ʋʯʠʪʝʣʷʤʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʦʠʥʩʪʚʘ ʫʨʦʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʫʯʘʱʠʭʩʷ: 
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-  ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʝ ʠ ʜʠʥʘʤʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ; 

-  ʦʧʪʠʤʘʣʴʥʳʡ  ʪʝʤʧ ʨʘʙʦʪʳ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ; 

- ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʜʘʥʠʡ; 

- ʦʮʝʥʢʘ ʟʘ ʨʘʙʦʪʫ ʚʳʩʪʘʚʣʷʝʪʩʷ ʫʯʝʥʠʢʫ ʩʨʘʟʫ; 

- ʦʪʩʣʝʞʠʚʘʶʪʩʷ ʦʰʠʙʢʠ, ʜʦʧʫʱʝʥʥʳʝ ʫʯʝʥʠʢʦʤ, ʠ ʧʦʚʪʦʨʥʦ ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ 
ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʩʚʦʝʥʥʳʡ ʤʘʪʝʨʠʘʣ; 

- ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʜʝʨʞʢʘ ʠʥʪʝʨʝʩʘ ʫ ʨʝʙʝʥʢʘ, ʝʛʦ 
ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʫʨʦʢʘ; 

- ʥʘʣʠʯʠʝ ʙʦʣʴʰʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʢʦʣʣʝʢʪʠʚʥʦʡ, ʛʨʫʧʧʦʚʦʡ ʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʝ;  

- ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʨʦʚʥʝʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʙʫʯʝʥʠʷ; 

- ʘʢʪʠʚʠʟʘʮʠʷ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʫʯʘʱʠʭʩʷ (ʚʦʩʧʨʠʷʪʠʝ, ʚʥʠʤʘʥʠʝ, ʧʘʤʷʪʴ, 
ʤʳʰʣʝʥʠʝ). 

ɺ ʘʥʢʝʪʘʭ ʫʯʠʪʝʣʷ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ: 

- ʧʨʦʚʝʜʝʥʠʠ ʫʩʪʥʦʛʦ ʩʯʸʪʘ (ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʧʨʝʜʲʷʚʣʷʪʴ ʟʘʜʘʥʠʷ ʠ 
ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʚʳʧʦʣʥʝʥʠʷ); 

- ʠʟʫʯʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʠʣʣʶʩʪʨʠʨʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʥʘʛʣʷʜʥʳʤʠ 
ʩʨʝʜʩʪʚʘʤʠ; ʤʦʪʠʚʘʮʠʷ ʚʚʝʜʝʥʠʷ ʥʦʚʦʛʦ ʧʦʥʷʪʠʷ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ); 

- ʧʨʦʚʝʨʢʝ ʬʨʦʥʪʘʣʴʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ (ʙʳʩʪʨʳʡ ʢʦʥʪʨʦʣʴ ʨʝʟʫʣʴʪʘʪʦʚ); 

- ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʙʫʯʘʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ (ʚʳʧʦʣʥʝʥʠʝ ʨʠʩʫʥʢʦʚ, ʩʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʘ 
ʨʘʙʦʪʳ; ʦʪʨʘʙʦʪʢʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ); 

- ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ (ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ). 
ɹʦʛʘʪʝʡʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ ʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʦʙʦʛʘʱʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʚʳʰʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʨʦʢʘ, ʠʥʜʠʚʠʜʫʘ-
ʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 
ʧʨʦʮʝʩʩʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ [4]. 

ɺʟʷʚ ʟʘ ʦʩʥʦʚʫ ʩʣʦʚʘ ʂ. ʌ. ɻʘʫʩʩʘ ʦ ʪʦʤ, ʯʪʦ çʤʘʪʝʤʘʪʠʢʘ ï ʥʘʫʢʘ ʜʣʷ ʛʣʘʟ, ʘ ʥʝ ʜʣʷ ʫʰʝʡè, 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ï ʵʪʦ ʦʜʠʥ ʠʟ ʪʝʭ ʧʨʝʜʤʝʪʦʚ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʤʦʞʥʦ ʥʘ ʚʩʝʭ ʪʠʧʘʭ ʫʨʦʢʦʚ: ʠʟʫʯʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʫʤʝʥʠʡ; ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ; ʦʙʦʙʱʝʥʠʷ ʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʟʫʯʝʥʥʦʛʦ; ʢʦʥʪʨʦʣʷ ʠ ʢʦʨʨʝʢʮʠʠ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ; ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ (ʩʤʝʰʘʥʥʳʝ). 

ɺʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʫʨʦʢʝ ʟʘʚʠʩʷʪ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʵʪʦʛʦ ʫʨʦʢʘ ʠ ʮʝʣʠ, ʢʦʪʦʨʫʶ ʩʪʘʚʠʪ ʫʯʠʪʝʣʴ. ʇʨʠʤʝʥʷʪʴ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʤʦʞʥʦ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʫʨʦʢʘ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʫʯʠʪʝʣʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʫʯʘʱʠʭʩʷ [2].  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʵʪʘʧʝ ʫʩʚʦʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ  (ʬʦʨʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ): 

¶ ʧʨʠ ʠʩʪʦʨʠʯʝʩʢʦʤ ʦʙʟʦʨʝ ʦʪʢʨʳʪʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʘ (ʚʠʜʝʦʬʠʣʴʤ, 

ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʩʨʝʜʝ PowerPoint ʠʣʠ Macromedia Flash, ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ ʠ ʜʨ.); 

¶ ʧʨʠ ʠʟʣʦʞʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ʤʘʪʝʨʠʘʣʘ (ʚʠʜʝʦʬʠʣʴʤ, ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʩʨʝʜʝ 

PowerPoint ʠʣʠ Macromedia Flash); 

¶ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʘʛʣʷʜʥʳʭ ʩʭʝʤ ʠ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ ʠ ʫʨʘʚʥʝʥʠʡ, ʘʣʛʦʨʠʪʤʦʚ 

ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ, ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʠʛʫʨ, ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʦʙʨʘʟʮʦʚ ʨʝʰʝʥʠʷ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ (ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʩʨʝʜʝ PowerPoint ʠʣʠ Macromedia Flash, 

MathCad, ABCPascal ʠ ʜʨ.),  
¶ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ ʠ ʫʨʘʚʥʝʥʠʡ, ʩʝʯʝʥʠʡ 

ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ (ʚ ʩʨʝʜʝ PowerPoint ʠʣʠ Macromedia Flash, MathCad, Microsoft Exel, 3DMax ʠ ʜʨ); 
¶ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (ʚ ʩʨʝʜʝ PowerPoint ʠʣʠ Macromedia Flash, Microsoft Exel, 3DMax ʠ ʜʨ). 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʧʨʦʩʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʚ ʜʚʠʞʝʥʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʠʟʣʘʛʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʅʘ ʵʪʘʧʝ ʧʨʦʚʝʨʢʠ ʧʦʥʠʤʘʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʟʥʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ (ʬʦʨʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ): 1) ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 
ʜʠʢʪʘʥʪʦʚ (ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʩʨʝʜʝ PowerPoint, ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ); 2) ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 
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ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʨʝʞʠʤʝ (ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ; ʪʝʩʪʠʨʫʶʱʠʝ 
ʧʨʦʛʨʘʤʤʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʩʨʝʜʝ PowerPoint; ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ); 3)  ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 
ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ ʚ ʛʨʫʧʧʦʚʦʤ ʨʝʞʠʤʝ (ʧʨʝʟʝʥʪʘʮʠʠ, ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ). 

ʊʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʝʝ ʠ 
ʦʙʲʝʢʪʠʚʥʝʝ, ʯʝʤ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʧʦʩʦʙʝ, ʚʳʷʚʠʪʴ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ 
ʦʙʫʯʘʶʱʠʭʩʷ. ʕʪʦʪ ʩʧʦʩʦʙ ʢʦʥʪʨʦʣʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʫʜʦʙʝʥ ʠ ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ɺʦʟʤʦʞʥʳ ʜʚʝ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʩʪʦʚ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʚʳʙʝʨʠ 
ʦʪʚʝʪ ʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚè ʠ çʥʘʧʠʰʠ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪè. 

ʆʨʛʘʥʠʟʘʮʠʷ ʪʝʩʪʘ ʧʦ ʧʨʠʥʮʠʧʫ çʚʳʙʝʨʠ ʦʪʚʝʪ ʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚè 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʦʪʫ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʘ, ʪʘʢ ʢʘʢ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʫʯʘʱʝʛʦʩʷ ʦʩʦʙʳʭ ʥʘʚʳʢʦʚ 
ʨʘʙʦʪʳ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ɼʣʷ ʚʳʜʘʯʠ ʦʪʚʝʪʘ ʜʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ, 
ʚʳʙʨʘʚ ʝʛʦ ʩʨʝʜʠ ʧʨʝʜʣʦʞʝʥʥʳʭ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʪʝʩʪʘ ʧʦ ʧʨʠʥʮʠʧʫ çʥʘʧʠʰʠ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪè ʧʨʝʜʧʦʣʘʛʘʝʪ ʭʦʨʦʰʫʶ 
ʥʘʯʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʫʯʘʱʝʛʦʩʷ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɺʳʜʘʯʘ ʦʪʚʝʪʘ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʛʦ ʥʘʙʦʨʦʤ ʠ ʪʨʝʙʫʝʪ ʭʦʨʦʰʝʛʦ ʟʥʘʥʠʷ ʢʣʘʚʠʘʪʫʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ çʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘ 
ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢè ʠ ʫʤʝʥʠʷ ʥʘʙʠʨʘʪʴ ʬʦʨʤʫʣʳ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʊʘʢʦʡ ʚʠʜ ʢʦʥʪʨʦʣʷ ʧʦʟʚʦʣʷʝʪ ʟʘ ʜʦʚʦʣʴʥʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʫʨʦʢʘ ʧʨʦʚʝʨʠʪʴ ʫʨʦʚʝʥʴ 
ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʦʦʯʝʨʝʜʥʦ ʫ ʛʨʫʧʧʳ ʫʯʘʱʠʭʩʷ ʢʣʘʩʩʘ, ʢʦʛʜʘ ʦʩʪʘʣʴʥʳʝ ʫʯʝʥʠʢʠ 
ʚʳʧʦʣʥʷʶʪ ʜʨʫʛʦʡ ʚʠʜ ʨʘʙʦʪʳ. ʅʘ ʩʣʝʜʫʶʱʠʭ ʫʨʦʢʘʭ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʭʦʜʷʪ ʜʨʫʛʠʝ ʫʯʘʱʠʝʩʷ, 
ʪʘʢ ʯʪʦ ʢ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤʫ ʫʨʦʢʫ ʧʦ ʪʝʤʝ ʧʨʦʡʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʫʩʧʝʚʘʶʪ ʚʩʝ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ 
ʨʝʞʠʤʝ (ʪʝʩʪʠʨʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ, çʪʨʝʥʘʞʝʨʳè, ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʩʨʝʜʝ PowerPoint ʠʣʠ 
Macromedia Flash, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʩʪʦʚʳʭ ʦʙʦʣʦʯʝʢ çʂʨʘʙè, çʊʝʩʪʝʨè ʠ ʜʨ.); ʜʣʷ ʢʦʥʪʨʦʣʷ 
ʚ ʛʨʫʧʧʦʚʦʤ ʨʝʞʠʤʝ (ʪʝʩʪʠʨʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ, çʪʨʝʥʘʞʝʨʳè, ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʩʨʝʜʝ PowerPoint 
ʠʣʠ Macromedia Flash, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʩʪʦʚʳʭ ʦʙʦʣʦʯʝʢ çʂʨʘʙè, çʊʝʩʪʝʨè ʠ ʜʨ.).  

ʅʘ ʵʪʘʧʝ ʦʙʦʙʱʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʦʙʦʙʱʝʥʥʳʭ ʩʭʝʤ ʠ 
ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ, ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ ʠ ʫʨʘʚʥʝʥʠʡ (ʧʨʝʟʝʥʪʘʮʠʠ ʚ 
ʩʨʝʜʝ PowerPoint ʠʣʠ Macromedia Flash, ABCPascal, Microsoft Exel ʠ ʜʨ.); ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 
ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ (ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʩʨʝʜʝ PowerPoint ʠʣʠ Macromedia Flash, 
ABCPascal, Microsoft Exel ʠ ʜʨ.). 

ʅʘ ʬʘʢʫʣʴʪʘʪʠʚʘʭ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ: ʚ ʚʠʜʝ ʧʨʝʟʝʥʪʘʮʠʡ ʟʘʥʠʤʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ; ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʘʛʣʷʜʥʳʭ 
ʩʭʝʤ, ʛʨʘʬʠʢʦʚ (ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʩʨʝʜʝ PowerPoint); ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ ʠ 
ʫʨʘʚʥʝʥʠʡ, ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʠʛʫʨ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠ ʠʭ ʩʝʯʝʥʠʡ (ʚ ʩʨʝʜʝ  
Macromedia Flash 8); ʧʨʠ ʜʝʤʦʥʩʪʨʘʮʠʷʭ ʬʨʘʛʤʝʥʪʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ; ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ 
ʦʙʦʙʱʝʥʥʳʭ ʩʭʝʤ ʠ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠ ̫ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ, ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ ʠ 
ʫʨʘʚʥʝʥʠʡ (ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʩʨʝʜʝ PowerPoint); ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ ʚ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʨʝʞʠʤʝ (ʪʝʩʪʠʨʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʩʨʝʜʝ PowerPoint, 
ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ); ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ ʚ ʛʨʫʧʧʦʚʦʤ ʨʝʞʠʤʝ 
(ʧʨʝʟʝʥʪʘʮʠʠ, ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ); ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʳʚʦʜʳ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ ʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʦʙʦʛʘʱʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʚʳʰʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʫʨʦʢʘ, ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʘʪʴ ʠʥʪʝʨʝʩ ʫʯʘʱʠʭʩʷ ʢ ʤʘʪʝʤʘʪʠʢʝ, 

ʨʘʟʚʠʚʘʪʴ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ; ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ 

ʟʥʘʥʠʡ; ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʠ ʩʚʷʟʴ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʞʠʟʥʴʶ. 
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ɾ. ɺ. ʂʦʣʷʜʢʦ, ɺ. ɺ. ʐʝʧʝʣʝʚʠʯ 

 

ʂʆɻɽʈɽʅʊʅʆɽ ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʆʈʊʆɻʆʅɸʃʔʅʆ ʇʆʃʗʈʀɿʆɺɸʅʅʓʍ 

ʊɽʄʅʓʍ ʇʋʏʂʆɺ ɺ ʂʋɹʀʏɽʉʂʆʄ ʌʆʊʆʈɽʌʈɸʂʊʀɺʅʆʄ ʂʈʀʉʊɸʃʃɽ 

 

ʀʥʪʝʨʝʩ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʣʠʪʦʥʦʧʦʜʦʙʥʳʭ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ ʚ 

ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʳʭ ʢʨʠʩʪʘʣʣʘʭ ʩʚʷʟʘʥ ʩ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʜʣʷ ʘʜʨʝʩʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ ʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ.  

ʈʘʩʩʤʦʪʨʠʤ ʢʦʛʝʨʝʥʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʤʥʳʭ ʦʜʥʦʤʝʨʥʳʭ ʧʫʯʢʦʚ ʩ ʣʠʥʝʡʥʳʤʠ 

ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʧʦʣʷʨʠʟʘʮʠʷʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ z, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ 

ʚʭʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢʫʙʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʘʶʱʝʛʦ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʛʦ 

ʢʨʠʩʪʘʣʣʘ ʪʦʣʱʠʥʦʡ 25 ʤʤ ʩʨʝʟʘ (011 ).  

ɼʣʷ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʤʥʳʭ ʧʫʯʢʦʚ ʚ ʢʫʙʠʯʝʩʢʦʤ ʧʦʛʣʦʱʘʶʱʝʤ ʦʧʪʠʯʝʩʢʠ 

ʘʢʪʠʚʥʦʤ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʤ ʢʨʠʩʪʘʣʣʝ ʢʣʘʩʩʘ 23 ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ ʥʝʣʠʥʝʡʥʦʝ 

ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʤʝʜʣʝʥʥʦ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʝʢʪʦʨʘ ʘʤʧʣʠʪʫʜʳ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʦʜʥʦʤʝʨʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ A
C
(x,z) (ʩʤ., ʥʘʧʨ., [1]ï[3]) 
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ʛʜʝ n0 ï ʥʝʚʦʟʤʫʱʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʢʨʠʩʪʘʣʣʘ; k0 ï ʜʣʠʥʘ ʚʦʣʥʦʚʦʛʦ ʚʝʢʪʦʨʘ 
ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ ʚ ʚʘʢʫʫʤʝ; I(x,z) ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ; ɟ ï ʫʜʝʣʴʥʦʝ ʚʨʘʱʝʥʠʝ 

ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʚ ʢʨʠʩʪʘʣʣʝ; 
ze
C

 ï ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʚʜʦʣʴ ʦʩʠ z; rĔ ï 
ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʠʡ ʪʝʥʟʦʨ ʪʨʝʪʴʝʛʦ ʨʘʥʛʘ; Id ï ʪʝʤʥʦʚʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʚʢʣʶʯʘʶʱʘʷ ʬʦʥʦʚʫʶ 

ʧʦʜʩʚʝʪʢʫ ʢʨʠʩʪʘʣʣʘ; 
¤I  ï ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ ʧʨʠ x Ÿ Ñ Ð; Ŭ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʚʝʢʪʦʨ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 
0E
C

, 

ʧʨʠʣʦʞʝʥʥʦʛʦ ʢ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʤʫ ʢʨʠʩʪʘʣʣʫ, ʧʘʨʘʣʣʝʣʝʥ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ [111 ] (q º 35.3̄, ʛʜʝ q ï ʦʨʠʝʥʪʘʮʠʦʥʥʳʡ ʫʛʦʣ, ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʧʦ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʝ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ [011 ] ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʦʩʠ x ʨʘʙʦʯʝʡ ʩʠʩʪʝʤʳ 
ʢʦʦʨʜʠʥʘʪ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʧʨʠʣʦʞʝʥʦ ʚʥʝʰʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ). 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʸʤʥʳʭ ʧʫʯʢʦʚ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʫʙʠʯʝʩʢʠʡ 
ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʳʡ ʢʨʠʩʪʘʣʣ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʙʣʠʟʢʠʤʠ ʢ ʧʘʨʘʤʝʪʨʘʤ BSO: n0 = 2.54, 

r = 22 ʛʨʘʜ/ʤʤ, r41 = 5Ŀ10
-12

 ʤ/ɺ; 
¤I /Id = 1 [4] ʠ Ŭ = 5Ā10

-3
 ʤ

-1
 [5]. ɼʣʠʥʘ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ 

ɚ = 0.6328 ʤʢʤ. 

ɺ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʘʭ ʙʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʛʠʙʘʶʱʠʝ ʘʤʧʣʠʪʫʜ ʪʝʤʥʳʭ ʧʫʯʢʦʚ ʥʘ 

ʚʭʦʜʝ ʚ ʢʨʠʩʪʘʣʣ ʠʤʝʶʪ tanh-ʧʦʜʦʙʥʳʡ ʧʨʦʬʠʣʴ [6]: 

A(x) = A0tanh((xÑæx/2)/x0),           (2) 

ʛʜʝ ʧʦʣʫʰʠʨʠʥʘ ʪʝʤʥʦʛʦ ʧʫʯʢʘ ʭ0=11 ʤʢʤ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʪʝʤʥʳʭ ʧʫʯʢʦʚ ȹʭ = 12 ʤʢʤ. 
ɺ ʦʪʩʫʪʩʪʚʠʝ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʪʸʤʥʳʝ ʧʫʯʢʠ ʧʨʠ 

z > 4 ʤʤ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʠʥ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʶʱʠʡʩʷ ʪʸʤʥʳʡ ʧʫʯʦʢ (ʨʠʩʫʥʦʢ 1ʘ, ʙ). 
ʀʟʤʝʥʷʷ ʧʘʨʘʤʝʪʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʨʘʩʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʦʚ ʪʝʤʥʳʭ ʧʫʯʢʦʚ ʠ ʚʝʣʠʯʠʥʫ 
ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ), ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟʛʠʙʘʥʠʝ ʦʜʥʦʛʦ ʪʝʤʥʦʛʦ ʧʫʯʢʘ ʧʦʜ 
ʚʣʠʷʥʠʝʤ ʜʨʫʛʦʛʦ ʧʫʯʢʘ ʚ ʩʪʦʨʦʥʫ ʧʦʩʣʝʜʥʝʛʦ.  

ʅʘ ʨʠʩʫʥʢʝ 1ʚ,ʛ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʪʦʛʦʥʘʣʴʥʦ 
ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʦʜʥʦʤʝʨʥʳʭ ʪʝʤʥʳʭ ʧʫʯʢʦʚ ʦʜʠʥʘʢʦʚʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʧʝʨʚʳʡ (ʚʝʨʭʥʠʡ) 
ʧʫʯʦʢ ʧʦʣʷʨʠʟʦʚʘʥ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʚʪʦʨʦʡ (ʥʠʞʥʠʡ) ï 
ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ) ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʠʭ ʯʝʨʝʟ ʢʫʙʠʯʝʩʢʠʡ ʧʦʛʣʦʱʘʶʱʠʡ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ 
ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʳʡ ʢʨʠʩʪʘʣʣ ʪʦʣʱʠʥʦʡ 25 ʤʤ ʧʨʠ ʟʥʘʯʝʥʠʠ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 
ɽ0 = -10 ʢɺ/ʩʤ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ (ʨʠʩʫʥʦʢ 1ʛ) ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ 
ʧʫʯʢʦʚ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ ʢʨʠʩʪʘʣʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʫʯʢʦʚ 
ʥʘ ʚʳʭʦʜʝ ʠʟ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʛʦ ʢʨʠʩʪʘʣʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʪʝʤʥʳʡ ʧʫʯʦʢ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʨʪʦʛʦʥʘʣʴʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʪʝʤʥʳʭ ʧʫʯʢʦʚ 
ʧʫʯʦʢ 2 ʠʥʜʫʮʠʨʫʝʪ ʫʛʣʦʚʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʫʯʢʘ 1.  
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ɽʩʣʠ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʝʨʚʦʛʦ ʪʝʤʥʦʛʦ ʧʫʯʢʘ, ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦ 

ʚʝʢʪʦʨʫ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 
0E
C
, ʥʝ ʫʯʠʪʳʚʘʪʴ ʚʪʦʨʦʡ, ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʦ ʚʝʢʪʦʨʫ 
0E
C
, ʪʦ ʧʫʯʦʢ 1 ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʢʚʘʟʠʩʦʣʠʪʦʥʥʦʤ ʨʝʞʠʤʝ (ʨʠʩʫʥʦʢ 2ʘ, ʙ), 

ʘ  ʝʩʣʠ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʪʦʨʦʛʦ ʪʝʤʥʦʛʦ ʧʫʯʢʘ ʥʝ ʫʯʠʪʳʚʘʪʴ ʧʝʨʚʳʡ, ʪʦ ʚʪʦʨʦʡ ʧʫʯʦʢ 
ʩʠʣʴʥʦ ʜʠʬʨʘʛʠʨʫʝʪ, ʪ. ʢ. ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʚʳʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʢʚʘʟʠʩʦʣʠʪʦʥʥʦʛʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (ʨʠʩʫʥʦʢ 2 ʚ,ʛ). 

ʇʫʯʦʢ 2 ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʷʶʱʠʤ, ʪʘʢ ʢʘʢ ʦʥ ʟʘʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʫʯʢʘ 1. 
ʆʪʢʣʦʥʝʥʥʳʡ ʪʝʤʥʳʡ ʧʫʯʦʢ 1 ʤʦʞʝʪ ʚʝʩʪʠ ʟʘ ʩʦʙʦʡ ʩʚʝʪʣʳʡ ʧʫʯʦʢ. ɺ ʦʧʪʠʢʝ ʵʪʦ ʷʚʣʝʥʠʝ, 
ʥʘʟʚʘʥʥʦʝ çʣʦʛʠʯʝʩʢʠʝ ʚʦʨʦʪʘ ʫʛʣʦʚʦʛʦ ʦʪʢʣʦʥʝʥʠʷè [7], ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʣʦʛʠʯʝʩʢʠʝ 
ʦʧʝʨʘʮʠʠ ʧʫʪʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, 
ʦʨʪʦʛʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʶ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(ʘ), (ʚ) ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʚʭʦʜʝ ʚ ʢʨʠʩʪʘʣʣ ï ʢʨʠʚʘʷ 1, ʠ ʥʘ ʚʳʭʦʜʝ ʠʟ 

ʢʨʠʩʪʘʣʣʘ ï ʢʨʠʚʘʷ 2; (ʙ), (ʛ) ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦ ʪʦʣʱʠʥʝ ʢʨʠʩʪʘʣʣʘ 

ʈʠʩʫʥʦʢ 1 ï ʂʦʛʝʨʝʥʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʪʝʤʥʳʭ ʧʫʯʢʦʚ 

ʚ ʧʦʛʣʦʱʘʶʱʝʤ ʢʫʙʠʯʝʩʢʦʤ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʤ ʢʨʠʩʪʘʣʣʝ ʪʦʣʱʠʥʦʡ 25 ʤʤ 

 

ɹʝʟ ʫʯʝʪʘ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʰʠʨʠʥʘ ʪʝʤʥʳʭ ʧʫʯʢʦʚ 1 ʠ 2 ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʠʬʨʘʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʨʠʩʫʥʦʢ 2ʜïʟ). ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʤʥʳʭ ʧʫʯʢʦʚ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ (1) ʙʝʟ ʫʯʝʪʘ ʪʨʝʪʴʝʛʦ ʥʝʣʠʥʝʡʥʦʛʦ ʩʣʘʛʘʝʤʦʛʦ.  

ʇʨʠ çʚʢʣʶʯʝʥʠʠè ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 
0E
C

 ʪʨʝʪʴʝ ʩʣʘʛʘʝʤʦʝ ʚ ʫʨʘʚʥʝʥʠʠ (1), 

ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʟʘ ʥʝʣʠʥʝʡʥʦʩʪʴ, ʩʦʜʝʨʞʠʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ɛ1 ʠ ɛ3 [1], ʟʘʚʠʩʷʱʠʝ ʦʪ ʦʨʠʝʥʪʘʮʠʦʥʥʦʛʦ 

ʫʛʣʘ q. 

ʂʦʵʬʬʠʮʠʝʥʪ ɛ1 ʦʪʚʝʯʘʝʪ ʟʘ ʬʦʢʫʩʠʨʦʚʢʫ ʪʝʤʥʦʛʦ ʧʫʯʢʘ, ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦ 

ʚʝʢʪʦʨʫ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 
0E
C
. ʊʘʢ ʢʘʢ ʧʨʠ ʫʛʣʝ ɗ = 35.3Á ɛ1 ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ɛ1 = 1.15, 1-ʳʡ ʧʫʯʦʢ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ 

ʢʚʘʟʠʩʦʣʠʪʦʥʥʦʤ ʨʝʞʠʤʝ (ʨʠʩʫʥʦʢ 2ʘïʙ). ʂʦʵʬʬʠʮʠʝʥʪ ɛ3 ʦʪʚʝʯʘʝʪ ʟʘ ʬʦʢʫʩʠʨʦʚʢʫ ʪʝʤʥʦʛʦ 

ʧʫʯʢʘ, ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʚʝʢʪʦʨʫ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 
0E
C
. ʊʘʢ ʢʘʢ 

ʧʨʠ ʫʛʣʝ ɗ = 35.3Á ɛ3 ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ɛ3 = -0.58 , 2-ʦʡ ʧʫʯʦʢ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʝʚʳʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʚʘʟʠʩʦʣʠʪʦʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʝʛʦ ʰʠʨʠʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʨʠʩʫʥʦʢ 2ʚïʛ). 
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(ʘ), (ʚ), (ʜ), (ʞ) ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʚʭʦʜʝ ʚ ʢʨʠʩʪʘʣʣ ï ʢʨʠʚʘʷ 1,  

ʠ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʨʠʩʪʘʣʣʘ ï ʢʨʠʚʘʷ 2; (ʙ), (ʛ), (ʝ), (ʟ) ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ  

ʧʦ ʪʦʣʱʠʥʝ ʢʨʠʩʪʘʣʣʘ 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 1-ʛʦ (ʘ), (ʙ), (ʜ), (ʝ) ʠ 2-ʛʦ (ʚ), (ʛ), (ʞ), (ʟ) ʪʝʤʥʳʭ ʧʫʯʢʦʚ 

 ʚ ʧʦʛʣʦʱʘʶʱʝʤ ʢʫʙʠʯʝʩʢʦʤ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʤ ʢʨʠʩʪʘʣʣʝ ʪʦʣʱʠʥʦʡ 25 ʤʤ 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʘʥʥʘʷ ʚʳʰʝ ʛʝʦʤʝʪʨʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʯʠʩʣʝʥʥʳʝ 

ʨʘʩʯʝʪʳ, ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʪʝʤʥʳʤ ʧʫʯʢʦʤ 1 ʩ ʧʦʤʦʱʴʶ ʪʝʤʥʦʛʦ ʧʫʯʢʘ 2. ʇʫʪʝʤ 

ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʤʥʳʭ ʧʫʯʢʦʚ ʚ ʢʫʙʠʯʝʩʢʦʤ ʧʦʛʣʦʱʘʶʱʝʤ 


