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ʉʆɼɽʈɾɸʅʀɽ 

 
ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 
ɹʦʛʦʣʝʧʦʚʘ ʀ.ʅ., ʄʘʣʦʬʝʝʚʘ ʃ.ʀ., ɸʛʘʧʦʚ ʇ.ɸ. ʎʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʘ 

ʨʝʯʝʜʚʠʛʘʪʝʣʴʥʦʡ ʟʦʥʳ ʢʦʨʳ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ.  4 
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ʄʘʛʥʠʮʢʠʡ ʅ.ɸ. ʉʪʨʫʢʪʫʨʘ ʘʪʦʤʦʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʨʘʚʥʝʥʠʡ 

ʩʞʠʤʘʝʤʦʛʦ ʵʬʠʨʘ.           29 

ʂʦʚʘʣʝʚ ɺ.ɸ., ʂʦʚʘʣʝʚ ʀ.ɺ. ʋʩʢʦʨʝʥʠʝ ʵʚʦʣʶʮʠʠ, ʚʳʟʚʘʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝʤ  

ʜʠʩʩʠʧʘʮʠʠ.           54 
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ʋɼʂ 611.811.018 

ʎʀʊʆɸʈʍʀʊɽʂʊʆʅʀʂɸ ʈɽʏɽɼɺʀɻɸʊɽʃʔʅʆʁ ɿʆʅʓ 

ʂʆʈʓ ʄʆɿɻɸ ɺʓɼɸʖʑɽɻʆʉʗ ʋʏɪʅʆɻʆ-ʀɿʆɹʈɽʊɸʊɽʃʗ 

ɹʦʛʦʣʝʧʦʚʘ ʀ.ʅ.
1
 (ʜ.ʤʝʜ.ʥ., ʧʨʦʬ., ʘʢʘʜ. ʈɸʅ, ʯʣ.-ʢʦʨʨ. ʈɸʄʅ), 

ʄʘʣʦʬʝʝʚʘ ʃ.ʀ.
2
 (ʢ.ʙ.ʥ., ʚ.ʥ.ʩ.), 

ɸʛʘʧʦʚ ʇ.ɸ.
3
 (ʢ.ʙ.ʥ., ʥ.ʩ.). 

1, 2, 3 
ʌɻɹʅʋ çʅʘʫʯʥʳʡ ʮʝʥʪʨ ʥʝʚʨʦʣʦʛʠʠè, ʣʘʙʦʨʘʪʦʨʠʷ ʘʥʘʪʦʤʠʠ ʠ 

ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʤʦʟʛʘ, ʛ. ʄʦʩʢʚʘ, ʈʌ 

bogolepovaira@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʨʠʷʭ ʬʨʦʥʪʘʣʴʥʳʭ ʪʦʪʘʣʴʥʳʭ ʩʨʝʟʦʚ ʪʦʣʱʠʥʦʡ 20 ʤʢʤ, ʦʢʨʘʰʝʥʥʳʭ 

ʢʨʝʟʠʣʦʤ ʬʠʦʣʝʪʦʚʳʤ ʧʦ ʤʝʪʦʜʫ ʅʠʩʩʣʷ, ʠʟʫʯʘʣʘʩʴ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʘ ʢʦʨʳ ʧʦʣʷ 44 

ʨʝʯʝʜʚʠʛʘʪʝʣʴʥʦʡ ʟʦʥʳ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʩ ʤʠʨʦʚʦʡ ʠʟʚʝʩʪʥʦʩʪʴʶ ʠ 

ʤʦʟʛ ʤʫʞʯʠʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (10 ʧʦʣʫʰʘʨʠʡ). ʉʦʚʨʝʤʝʥʥʳʤʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ: ʪʦʣʱʠʥʘ ʢʦʨʳ ʧʦʣʷ 44, ʧʣʦʱʘʜʴ ʧʨʦʬʠʣʴʥʦʛʦ 

ʧʦʣʷ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʩʣʦʷ III, ʧʣʦʪʥʦʩʪʴ ʚ ʥʸʤ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʠ ʛʣʠʠ, 

ʦʧʨʝʜʝʣʸʥ ʥʝʡʨʦʥʥʳʡ ʩʦʩʪʘʚ ʵʪʦʛʦ ʩʣʦʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʝ 44 ʨʝʯʝʜʚʠʛʘʪʝʣʴʥʦʡ ʟʦʥʳ ʢʦʨʳ 

ʤʦʟʛʘ ʦʜʘʨʸʥʥʦʛʦ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʤʫʞʯʠʥʘʤʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʦʟʨʘʩʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʦʣʴʰʝʡ ʪʦʣʱʠʥʦʡ ʢʦʨʳ 

ʧʦʣʷ 44, ʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʦʡ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʦʤ ʩʣʦʝ III , 

ʙʦʣʴʰʠʤ ʧʨʦʮʝʥʪʦʤ ʚ ʥʸʤ ʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ, ʙʦʣʝʝ ʧʣʦʪʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʥʝʡʨʦʥʦʚ ʠ ʛʣʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʟʛ, ʦʜʘʨʸʥʥʳʡ, ʚʳʜʘʶʱʠʡʩʷ, ʫʯʸʥʳʡ, ʤʫʞʯʠʥʳ, 

ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʘ, ʢʦʨʘ, ʧʦʣʝ 44, ʨʝʯʝʜʚʠʛʘʪʝʣʴʥʘʷ ʟʦʥʘ, ʧʣʦʪʥʦʩʪʴ, ʥʝʡʨʦʥ, ʛʣʠʷ. 

 

ɺɺɽɼɽʅʀɽ. 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʡʨʦʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʥʦʚ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ 

ʪʚʦʨʯʝʩʢʦʛʦ ʪʘʣʘʥʪʘ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʫʯʝʥʳʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʳʷʩʥʝʥʠʝ ʨʷʜʘ 

ʚʦʧʨʦʩʦʚ, ʨʘʩʢʨʳʚʘʶʱʠʭ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʯʝʣʦʚʝʢʘ. ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʷʩʥʠʪʴ, ʢʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʤʦʟʛʘ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʠ ʚʝʜʫʱʠʤʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʪʝʣʣʝʢʪʘ ʠ ʪʘʣʘʥʪʘ, ʢʘʢʠʝ 

ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʦʪʨʘʞʘʶʪ ʧʨʠʟʥʘʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʤʦʟʛʘ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʥʪʝʣʣʝʢʪʘ ʠ ʨʝʟʝʨʚʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʤʦʟʛʘ. ʂʘʢ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ ʤʦʟʛʘ ʫ ʦʜʘʨʝʥʥʳʭ ʣʶʜʝʡ? 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʦʙʨʘʪʠʣʠʩɹ Wagner (1855), Retzius (1900) ʠ 

ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʦʧʫʙʣʠʢʦʚʘʣʠ ʚʝʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʟʛʘ ʥʝʢʦʪʦʨʳʭ ʚʳʜʘʶʱʠʭʩʷ 

ʫʯʸʥʳʭ [18, 21]. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʩʝʛʜʘ ʚʳʟʳʚʘʣʘ ʧʨʦʙʣʝʤʘ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ 

ʤʦʟʛʘ ʦʜʘʨʝʥʥʦʛʦ ʠ ʪʘʣʘʥʪʣʠʚʦʛʦ ʯʝʣʦʚʝʢʘ. ʀʥʪʝʨʝʩʥʳʤʠ ʨʘʙʦʪʘʤʠ, ʧʦʩʚʷʱʝʥʥʳʤʠ 

ʵʪʦʡ ʧʨʦʙʣʝʤʝ, ʙʳʣʠ ʨʘʙʦʪʳ ɿʝʨʥʦʚʘ (1896), ɹʫʥʘʢʭʘ ɺ.ɺ. (1925), ɺʦʣʴʬʩʦʥʘ ɹ.ʗ. 

(1928) ʠ ʜʨʫʛʠʭ [9, 10, 19]. ɻʠʥʜʮʝ ɹ.ʂ. (1924, 1925) ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʨʦʝʥʠʝ 

https://e.mail.ru/compose/?mailto=mailto%3abogolepovaira@gmail.com


ɹʦʛʦʣʝʧʦʚʘ, ʄʘʣʦʬʝʝʚʘ, ɸʛʘʧʦʚ, 2017 

ʉʃʆɾʅʓɽ ʉʀʉʊɽʄʓ, ˉ 3 (24), 2017  5 

 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʚ ʤʦʟʛʝ ʚʳʜʘʶʱʠʭʩʷ ʣʶʜʝʡ [11, 12]. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ 

ʤʦʟʛʘ ʚʳʜʘʶʱʠʭʩʷ ʣʶʜʝʡ ʚʥʝʩ ʘʢʘʜʝʤʠʢ ɹʝʭʪʝʨʝʚ ɺ.ʄ. (1908, 1909) [1, 13]. 

ɿʘʩʣʫʞʠʚʘʶʪ ʙʦʣʴʰʦʛʦ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʤʦʟʛʘ ʨʘʟʣʠʯʥʳʭ ʣʶʜʝʡ, ʧʨʦʚʝʜʝʥʥʳʝ ʫʯʸʥʳʤʠ ʀʥʩʪʠʪʫʪʘ ʤʦʟʛʘ 

ʈɸʄʅ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʉ.ɸ. ʉʘʨʢʠʩʦʚʘ [3, 4, 6, 7]. ɺ ʀʥʩʪʠʪʫʪʝ ʤʦʟʛʘ 

ʈɸʄʅ ʙʳʣʘ ʩʦʙʨʘʥʘ ʙʦʣʴʰʘʷ ʢʦʣʣʝʢʮʠʷ ʤʦʟʛʦʚ ʚʳʜʘʶʱʠʭʩʷ ʪʘʣʘʥʪʣʠʚʳʭ ʣʶʜʝʡ, 

ʚʥʝʩʰʠʭ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʤʠʨʦʚʫʶ ʥʘʫʢʫ ʠ ʣʠʪʝʨʘʪʫʨʫ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʩʪʨʦʝʥʠʷ ʤʦʟʛʘ ʚʳʜʘʶʱʠʭʩʷ ʣʶʜʝʡ ʧʝʨʝʞʠʚʘʝʪ 

ʥʦʚʳʡ ʧʦʜʲʸʤ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʫʙʣʠʢʦʚʘʥ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʵʪʦʤʫ 

ʚʦʧʨʦʩʫ [17, 22]. 

ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʥʝʷʩʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʤʦʟʛʘ 

ʚʳʜʘʶʱʠʭʩʷ ʣʶʜʝʡ. 

ɿʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʢʦʨʳ ʧʦʣʷ 

44 ʨʝʯʝʜʚʠʛʘʪʝʣʴʥʦʡ ʟʦʥʳ ʤʦʟʛʘ ʢʨʫʧʥʝʡʰʝʛʦ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʩ ʤʠʨʦʚʳʤ 

ʠʤʝʥʝʤ. ɽʛʦ ʪʨʫʜʳ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʚ ʦʙʣʘʩʪʠ ʘʵʨʦʜʠʥʘʤʠʢʠ, ʨʘʢʝʪʦʜʠʥʘʤʠʢʠ, ʪʝʦʨʠʠ 

ʩʘʤʦʣʝʪʘ ʠ ʜʠʨʠʞʘʙʣʷ. ʆʥ ʚʧʝʨʚʳʝ ʦʙʦʩʥʦʚʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʢʝʪ ʜʣʷ 

ʤʝʞʧʣʘʥʝʪʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʥʘʰʸʣ ʨʷʜ ʚʘʞʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʞʠʜʢʦʩʪʥʦʛʦ 

ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ. 

ʀʟʫʯʝʥʠʝ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʢʦʨʳ ʧʦʣʷ 44 ʚ ʣʝʚʦʤ ʠ ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʠ ʤʦʟʛʘ 

ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʥʝʧʨʝʨʳʚʥʳʭ ʩʝʨʠʷʭ 

ʬʨʦʥʪʘʣʴʥʳʭ ʪʦʪʘʣʴʥʳʭ ʩʨʝʟʦʚ. ɺʝʩ ʤʦʟʛʘ ï 1372 ʛʨʘʤʤʘ, ʚʦʟʨʘʩʪ ï 78 ʣʝʪ. ɼʣʷ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʚ ʤʦʟʛʝ ʦʙʳʯʥʳʭ ʣʶʜʝʡ ʙʳʣʘ 

ʠʟʫʯʝʥʘ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʘ ʢʦʨʳ ʧʦʣʷ 44 ʚ 10 ʧʦʣʫʰʘʨʠʷʭ ʤʦʟʛʘ ʤʫʞʯʠʥ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ (ʩʪʘʨʯʝʩʢʦʛʦ) ʚʦʟʨʘʩʪʘ (75-90 ʣʝʪ). ʕʪʫ ʛʨʫʧʧʫ ʤʫʞʯʠʥ ʤʳ 

ʦʙʦʟʥʘʯʠʣʠ ʢʘʢ çʢʦʥʪʨʦʣʴʥʘʷè. ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʩʣʫʯʘʠ ʥʝ ʠʤʝʣʠ ʧʩʠʭʠʯʝʩʢʠʭ ʠ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʠʯʠʥʘ ʩʤʝʨʪʠ ï ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʙʝʟ ʯʝʨʝʧʥʦ-

ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʳ, ʩʦʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʟʷʪʠʝ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ 

ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʦʩʣʝ ʩʤʝʨʪʠ. ʄʦʟʛ ʬʠʢʩʠʨʦʚʘʣʩʷ ʚ 10% ʥʝʡʪʨʘʣʴʥʦʤ ʬʦʨʤʘʣʠʥʝ. 

ʉʨʝʟʳ ʪʦʣʱʠʥʦʡ 20 ʤʢʤ ʙʳʣʠ ʦʢʨʘʰʝʥʳ ʢʨʝʟʠʣʦʤ ʬʠʦʣʝʪʦʚʳʤ ʧʦ ʤʝʪʦʜʫ ʅʠʩʩʣʷ ʚ 

ʤʦʜʠʬʠʢʘʮʠʠ ʀʥʩʪʠʪʫʪʘ ʤʦʟʛʘ.  

ʅʘ ʢʘʞʜʦʤ 40-ʤ ʩʨʝʟʝ ʣʦʙʥʦʡ ʜʦʣʠ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʧʦʣʫʰʘʨʠʷ ʤʦʟʛʘ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʧʦʣʷ 44 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʧʨʠʥʷʪʦʡ ʚ ʠʥʩʪʠʪʫʪʝ ʤʦʟʛʘ [8]. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɹʳʣʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʷ 44: ʪʦʣʱʠʥʘ 

ʢʦʨʳ, ʧʣʦʱʘʜʴ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣʷ ʥʝʡʨʦʥʦʚ ʩʣʦʷ III, ʠʭ ʢʣʘʩʩʦʚʳʡ ʩʦʩʪʘʚ, ʧʣʦʪʥʦʩʪʴ 

ʥʝʡʨʦʥʦʚ ʠ ʧʣʦʪʥʦʩʪʴ ʛʣʠʠ. 

ʊʦʣʱʠʥʘ ʢʦʨʳ ʧʦʣʷ 44 ʠʟʤʝʨʷʣʘʩʴ ʦʢʫʣʷʨ-ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ 

ʤʠʢʨʦʩʢʦʧʝ ʄɹʉ-9, ʫʚ. 8ʭ4. ʀʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʚʝʨʰʠʥʝ ʠʟʚʠʣʠʥʳ ʚ 30-ʪʠ 

ʧʦʣʷʭ ʟʨʝʥʠʷ. 

ʇʣʦʱʘʜʴ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣʷ ʥʝʡʨʦʥʦʚ ʠʟʫʯʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʦʧʪʠʢʦ-

ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ çɼʠʘʤʦʨʬè (ʈʦʩʩʠʷ). ɺ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʦʤ 



ʎʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʘ ʨʝʯʝʜʚʠʛʘʪʝʣʴʥʦʡ ʟʦʥʳ ʢʦʨʳ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʝʥʦʛʦé 
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ʩʣʦʝ III ʙʳʣʦ ʠʟʤʝʨʝʥʦ ʧʦ 100 ʥʝʡʨʦʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʯʝʪʢʦ ʚʳʜʝʣʷʣʦʩʴ ʷʜʨʦ ʠ ʷʜʨʳʰʢʦ 

(ʦʙ. ʭ100, ʦʢ. ʭ10). ʇʦ ʚʝʣʠʯʠʥʝ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣʷ ʥʝʡʨʦʥʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ 

ʢʣʘʩʩʘ: ʤʝʣʢʠʝ (ʜʦ 150 ʤʢʤ
2
), ʩʨʝʜʥʠʝ (ʦʪ 150 ʤʢʤ

2
 ʜʦ 270 ʤʢʤ

2
), ʢʨʫʧʥʳʝ (ʩʚʳʰʝ 270 

ʤʢʤ
2
). 

ʇʣʦʪʥʦʩʪʴ ʥʝʡʨʦʥʦʚ, ʧʦʜʩʯʠʪʳʚʘʣʘʩʴ ʚ 0,001 ʤʤ
3
 ʚʝʱʝʩʪʚʘ ʤʦʟʛʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʤʠʢʨʦʩʢʦʧʝ çAxcioskopè (ɻʝʨʤʘʥʠʷ) ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʧʦ ɸʙʝʨʢʨʦʤʙʠ 

(ʦʙ. ʭ100, ʦʢ. ʭ10) [2]. ɺ ʢʘʞʜʦʤ ʧʦʣʫʰʘʨʠʠ ʤʦʟʛʘ ʙʳʣʦ ʠʟʫʯʝʥʦ ʧʦ 30 ʧʦʣʝʡ ʟʨʝʥʠʷ. 

ʆʙʨʘʙʦʪʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʢʨʠʪʝʨʠʷ 

ʉʪʴʁʜʝʥʪʘ ʚ ʧʨʦʛʨʘʤʤʝ Statistica 8. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʦʰʠʙʢʘ 

ʩʨʝʜʥʝʛʦ (MÑm). ʆʪʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʨÒ0,05. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ. 

ɼʘʥʥʳʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʝ 44 ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ 

ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʦʡ ʢʦʨʦʡ, ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʨʘʜʠʘʨʥʦʡ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠʩʯʝʨʯʝʥʥʦʩʪʴʶ, ʛʫʩʪʦʢʣʝʪʦʯʥʦʩʪʴʶ ʚʩʝʭ ʩʣʦʸʚ ʢʦʨʳ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʢʦʨʳ ʠʟʫʯʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʭʦʨʦʰʦ ʚʳʷʚʣʷʶʪʩʷ ʢʘʢ ʚ ʣʝʚʦʤ, ʪʘʢ ʠ ʚ 

ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʷʭ ʤʦʟʛʘ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʎʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʘ ʧʦʣʷ 44 ʢʦʨʳ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ (1, 3) ʠ 

ʤʦʟʛʘ ʤʫʞʯʠʥʳ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (2, 4). ʆʢʨʘʩʢʘ ʢʨʝʟʠʣʦʤ ʬʠʦʣʝʪʦʚʳʤ ʧʦ ʤʝʪʦʜʫ 

ʅʠʩʩʣʷ. ʆʙ. 2,5; ʦʢ. 10. 
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ɸʥʘʣʠʟ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ. ʊʦʣʱʠʥʘ ʢʦʨʳ ʧʦʣʷ 44 

ʤʦʟʛʘ ʦʜʘʨʸʥʥʦʛʦ ʫʯʸʥʦʛʦ ʦʜʠʥʘʢʦʚʘ ʚ ʣʝʚʦʤ (2,82Ñ0,05 ʤʤ) ʠ ʚ ʧʨʘʚʦʤ (2,81Ñ0,11 ʤʤ) 

ʧʦʣʫʰʘʨʠʠ ʤʦʟʛʘ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʫ 

ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʡ ʛʨʫʧʧʳ (2,63Ñ0,10 ʤʤ ʠ 2,60Ñ0,06 ʤʤ ʚ ʣʝʚʦʤ ʠ ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʠ 

ʤʦʟʛʘ) (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʊʦʣʱʠʥʘ ʢʦʨʳ ʧʦʣʷ 44 ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʠ ʤʦʟʛʘ ʤʫʞʯʠʥ 

ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʤʤ). 

* ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʧʨʠ ʨÒ0,05. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʙʦʠʭ 

ʧʦʣʫʰʘʨʠʷʭ ʤʦʟʛʘ ʧʣʦʱʘʜʴ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣ̫ ʥʝʡʨʦʥʦʚ ʩʣʦʷ III  ʧʦʣʷ 44 ʤʦʟʛʘ 

ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʣʦʱʘʜʠ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣʷ 

ʘʥʘʣʦʛʠʯʥʳʭ ʥʝʡʨʦʥʦʚ ʧʦʣʷ 44 ʤʦʟʛʘ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʊʘʢ, ʚ ʣʝʚʦʤ 

ʧʦʣʫʰʘʨʠʠ ʤʦʟʛʘ ʫʯʸʥʦʛʦ ʧʣʦʱʘʜʴ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣ̫ ʥʝʡʨʦʥʦʚ ʩʣʦʷ III  ʧʦʣʷ 44 

ʜʦʩʪʠʛʘʝʪ ʚ ʩʨʝʜʥʝʤ 256,2Ñ12,3 ʤʢʤ
2
, ʘ ʧʣʦʱʘʜʴ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣ̫ ʪʝʭ ʞʝ ʥʝʡʨʦʥʦʚ 

ʤʦʟʛʘ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʚʥʷʝʪʩʷ 204,7Ñ7,5 ʤʢʤ
2
. ɺ ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʠ 

ʧʣʦʱʘʜʴ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣ̫ ʥʝʡʨʦʥʦʚ ʚ ʩʣʦʝ III  ʢʦʨʳ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-

ʠʟʦʙʨʝʪʘʪʝʣʷ ʨʘʚʥʷʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 241,8Ñ10,8 ʤʢʤ
2
, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʣʦʱʘʜʴ 

ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣ̫ ʘʥʘʣʦʛʠʯʥʳʭ ʥʝʡʨʦʥʦʚ ʩʣʦʷ III  ʧʦʣʷ 44 ʤʦʟʛʘ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ 189,4Ñ7,6 ʤʢʤ
2
 (ʨʠʩ. 3). 

ʉʦʚʝʨʰʝʥʥʦ ʧʦʨʘʟʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʠ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣʷ ʥʝʡʨʦʥʦʚ ʚ ʩʣʦʝ III  ʧʦʣʷ 44 ʢʦʨʳ 

ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ. ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ 

ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣʷ ʥʝʡʨʦʥʦʚ ʚ ʩʣʦʝ III  ʧʦʣʷ 44 ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-

ʠʟʦʙʨʝʪʘʪʝʣʷ ʨʘʚʥʷʝʪʩʷ 535,1 ʤʢʤ
2
, ʚ ʪʦ ʚʨʝʤʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ 

ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣʷ ʥʝʡʨʦʥʦʚ ʚ ʩʣʦʝ III  ʧʦʣʷ 44 ʤʦʟʛʘ ʫ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

ʜʦʩʪʠʛʘʝʪ ʪʦʣʴʢʦ 430,7 ʤʢʤ
2
. ɺ ʣʝʚʦʤ ʧʦʣʫʰʘʨʠʠ ʵʪʘ ʨʘʟʥʠʮʘ ʝʱʸ ʙʦʣʝʝ ʦʯʝʚʠʜʥʘʷ. 

ʊʘʢ, ʚ ʣʝʚʦʤ ʧʦʣʫʰʘʨʠʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣʷ ʥʝʡʨʦʥʦʚ 
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ʚ ʩʣʦʝ III  ʧʦʣʷ 44 ʢʦʨʳ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʨʘʚʥʷʝʪʩʷ 627,3 ʤʢʤ
2
, 

ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣʷ ʪʝʭ ʞʝ ʥʝʡʨʦʥʦʚ ʢʦʨʳ ʤʦʟʛʘ 

ʤʫʞʯʠʥ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʨʘʚʥʷʝʪʩʷ ʦʢʦʣʦ 416,9 ʤʢʤ
2
. 
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ʈʠʩ. 3. ʇʣʦʱʘʜʴ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣʷ ʥʝʡʨʦʥʦʚ ʚ ʩʣʦʝ III ʧʦʣʷ 44 ʢʦʨʳ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ 

ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʠ ʤʦʟʛʘ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʤʢʤ
2
). 

* ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʧʨʠ ʨÒ0,05. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʡʨʦʥʥʳʡ 

ʩʦʩʪʘʚ ʦʪʜʝʣʴʥʳʭ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʣʦʸʚ ʧʦʣʷ 44 ʨʝʟʢʦ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʤʦʟʛʝ 

ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ ʞʝ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʩʣʦ̫ʤʠ ʧʦʣʷ 44 ʤʦʟʛʘ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ 

ʚ ʩʣʦʝ III  ʢʦʨʳ ʧʦʣʷ 44 ʚ ʣʝʚʦʤ ʧʦʣʫʰʘʨʠʠ ʢʦʨʳ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-

ʠʟʦʙʨʝʪʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 34%, ʘ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭ ʞʝ ʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʩʣʦʝ 

III  ʢʦʨʳ ʧʦʣʷ 44 ʚ ʣʝʚʦʤ ʧʦʣʫʰʘʨʠʠ ʤʦʟʛʘ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ï ʪʦʣʴʢʦ 15%, 

ʪ.ʝ. ʤʝʥʴʰʝ ʯʝʤ ʚ 2 ʨʘʟʘ. ɺ ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. ɺ 

ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʠ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʦʤ ʩʣʦʝ III  

ʢʦʨʳ ʧʦʣʷ 44 ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 34%, ʘ 

ʪʦʪ ʞʝ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʩʣʦʝ III  ʢʦʨʳ ʧʦʣʷ 44 

ʤʦʟʛʘ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʚʥʷʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 16% (ʨʠʩ. 4). 

ʈʝʟʢʦ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʪʥʦʩʪʠ ʛʣʠʠ ʚ ʩʣʦʝ III  ʧʦʣʷ 44 ʢʦʨʳ ʚ ʤʦʟʛʝ 

ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʠ ʚ ʤʦʟʛʝ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʊʘʢ, ʚ 

ʣʝʚʦʤ ʧʦʣʫʰʘʨʠʠ ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʪʥʦʩʪʠ ʛʣʠʠ ʚ ʩʣʦʝ III  ʧʦʣʷ 44 ʢʦʨʳ ʤʦʟʛʘ 

ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʨʘʚʥʷʝʪʩʷ 77,5Ñ1,5 ʚ 0,001 ʤʤ
3
, ʘ ʚ ʢʦʨʝ ʤʦʟʛʘ 

ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ï ʪʦʣʴʢʦ 67,2Ñ1,0 ʚ 0,001 ʤʤ
3
. ɽʱʸ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ 
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ʦʪʣʠʯʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʠ ʤʦʟʛʘ ï ʧʣʦʪʥʦʩʪʴ ʛʣʠʠ ʚ ʩʣʦʝ III  ʧʦʣʷ 44 

ʢʦʨʳ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʨʘʚʥʷʝʪʩʷ 76,8Ñ1,1 ʚ 0,001 ʤʤ
3
, ʘ ʪʦʪ ʞʝ 

ʧʦʢʘʟʘʪʝʣʴ ʢʦʨʳ ʤʦʟʛʘ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦʩʪʠʛʘʝʪ ʪʦʣʴʢʦ 57,0Ñ0,8 ʚ 0,001 

ʤʤ
3
 (ʨʠʩ. 5).  

 

ɺʳʜʘʶɦʠʡʩʷ ʫʯʝʥʳʡ-ʠʟʦʙʨʝʪʘʪʝʣʴ 

 

ʄʫʞʯʠʥʳ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

 

ʈʠʩ. 4. ʂʣʘʩʩʦʚʳʡ ʩʦʩʪʘʚ ʥʝʡʨʦʥʦʚ ʩʣʦʷ III ʢʦʨʳ ʧʦʣʷ 44 ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-

ʠʟʦʙʨʝʪʘʪʝʣʷ ʠ ʤʦʟʛʘ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (%). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ 

ʩʣʝʜʫʶʱʝʝ. ʂʦʨʘ ʧʦʣʷ 44 ʨʝʯʝʜʚʠʛʘʪʝʣʴʥʦʡ ʟʦʥʳ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-

ʠʟʦʙʨʝʪʘʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʚ ʤʦʟʛʝ ʦʙʳʯʥʳʭ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʡ ʛʨʫʧʧʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʝʡ ʝʸ ʪʦʣʱʠʥʦʡ, ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʴʶ ʧʨʦʬʠʣʴʥʦʛʦ ʧʦʣʷ 

ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʩʣʦʷ III, ʙʦʣʴʰʠʤ ʧʨʦʮʝʥʪʦʤ ʚ ʥʸʤ ʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ, ʙʦʣʴʰʝʡ 

ʚʝʣʠʯʠʥʦʡ ʧʣʦʪʥʦʩʪʠ ʥʝʡʨʦʥʦʚ ʠ ʛʣʠʦʮʠʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟʫʯʝʥʥʳʭ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʳʭ 

ʩʪʘʨʯʝʩʢʦʡ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʧʨʠ ʨÒ0,05. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʩʭʦʜʥʘ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʚ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʥʝ ʪʦʣʴʢʦ ʧʦʞʠʣʦʛʦ, ʥʦ ʜʘʞʝ 

ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ [5]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʤʦʟʛ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʚʝʩ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʚʝʩ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʨʘʚʝʥ 1372 ʛ. 
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ʉʨʝʜʥʠʡ ʚʝʩ ʤʦʟʛʘ ʤʫʞʯʠʥ ʨʘʚʥʷʝʪʩʷ 1350 ʛ. [2, 3]. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʝʩʘ 

ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʝʩʘ ʤʦʟʛʘ ʜʨʫʛʠʭ ʦʜʘʨʸʥʥʳʭ 

ʠ ʪʘʣʘʥʪʣʠʚʳʭ ʣʶʜʝʡ ʠʟ ʢʦʣʣʝʢʮʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʘʥʘʪʦʤʠʠ ʠ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʤʦʟʛʘ 

ʌɻɹʅʋ ʅʎʅ. ɺʝʩ ʤʦʟʛʘ ʠʟʚʝʩʪʥʦʛʦ ʧʦʵʪʘ ɺ.ɺ. ʄʘʷʢʦʚʩʢʦʛʦ ʨʘʚʥʷʝʪʩʷ 1700 ʛ., 

ʚʳʜʘʶʱʝʛʦʩʷ ʨʫʩʩʢʦʛʦ ʬʠʟʠʦʣʦʛʘ ʀ.ʇ. ʇʘʚʣʦʚʘ ï 1457 ʛ., ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-

ʬʠʟʠʢʘ ɸ.ɼ. ʉʘʭʘʨʦʚʘ ï 1440 ʛ., ʠʟʚʝʩʪʥʦʛʦ ʫʯʸʥʦʛʦ-ʙʠʦʣʦʛʘ ʀ.ɺ. ʄʠʯʫʨʠʥʘ ï 1522 ʛ. 

[3]. ɺʝʩ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʬʠʟʠʢʘ ɸʣʴʙʝʨʪʘ ʕʥʰʪʝʡʥʘ ï 1230 ʛ. [14]. 
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ʈʠʩ. 5. ʇʣʦʪʥʦʩʪʴ ʛʣʠʠ ʚ ʩʣʦʝ III ʧʦʣʷ 44 ʢʦʨʳ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʠ 

ʤʦʟʛʘ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʚ 0,001 ʤʤ
3
). 

* ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʧʨʠ ʨÒ0,05. 

 

ʇʨʠʚʝʜʸʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʥʝʪ ʯʸʪʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʜʘʨʸʥʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʠ ʚʝʩʦʤ ʝʛʦ ʤʦʟʛʘ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ [4, 20]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʨʝʯʝʜʚʠʛʘʪʝʣʴʥʦʡ 

ʦʙʣʘʩʪʠ ʢʦʨʳ ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʘʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʢ ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʦʤ 

ʩʣʦʝ III  ʧʦʣʷ 44. ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʟʛʘ 

ʠʟʚʝʩʪʥʦʛʦ ʨʫʩʩʢʦʛʦ ʧʠʩʘʪʝʣʷ ʠ ʚʳʜʘʶʱʝʛʦʩʷ ʨʫʩʩʢʦʛʦ ʫʯʸʥʦʛʦ [7]. ʇʨʠ ʘʥʘʣʠʟʝ 

ʥʝʡʨʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʝʡ 44 ʠ 45 ʨʝʯʝʜʚʠʛʘʪʝʣʴʥʦʡ ʟʦʥʳ ʢʦʨʳ, ʘ ʪʘʢʞʝ ʧʦʣʷ 39 

ʥʠʞʥʝʡ ʪʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʢʦʨʳ ʵʪʠʭ ʦʜʘʨʸʥʥʳʭ ʣʶʜʝʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ: ʚʦ-ʧʝʨʚʳʭ ï 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʥʝʡʨʦʥʘʤʠ ʚ ʪʝʭ 

ʞʝ ʢʦʨʢʦʚʳʭ ʩʪʨʫʢʪʫʨʘʭ ʤʦʟʛʘ ʤʫʞʯʠʥ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ; ʚʦ-ʚʪʦʨʳʭ ï ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʥʘʨʘʩʪʘʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʚ ʤʦʟʛʝ ʦʜʘʨʸʥʥʳʭ ʣʶʜʝʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʤʦʟʛʝ ʠʟʚʝʩʪʥʦʛʦ 
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ʨʫʩʩʢʦʛʦ ʧʠʩʘʪʝʣʷ ʚ ʩʣʦʝ III  ʧʦʣʷ 39 ʥʠʞʥʝʡ ʪʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚ ʣʝʚʦʤ ʧʦʣʫʰʘʨʠʠ 

ʤʦʟʛʘ ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʢʨʫʧʥʦʛʦ ʠ ʩʚʝʨʭʢʨʫʧʥʦʛʦ ʨʘʟʤʝʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 58%, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʤʦʟʛʝ ʤʫʞʯʠʥ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ 27%, ʪ.ʝ. ʚ 

2 ʨʘʟʘ ʤʝʥʴʰʝ. ɺ ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʠ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 60% ʠ 18% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʳʣʘ 

ʚʳʷʚʣʝʥʘ ʘʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠ ʚ ʤʦʟʛʝ ʟʥʘʤʝʥʠʪʦʛʦ ʫʯʸʥʦʛʦ. ʊʘʢ, ʚ ʝʛʦ ʤʦʟʛʝ 

ʚ ʩʣʦʝ III  ʢʦʨʳ ʧʦʣʷ 39 ʥʠʞʥʝʡ ʪʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚ ʣʝʚʦʤ ʧʦʣʫʰʘʨʠʠ ʯʠʩʣʦ ʢʨʫʧʥʳʭ ʠ 

ʩʚʝʨʭʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ ʩʦʩʪʘʚʣʷʝʪ 47%, ʘ ʚ ʤʦʟʛʝ ʦʙʳʯʥʳʭ ʣʶʜʝʡ 22%, ʘ ʚ ʧʨʘʚʦʤ 

ʧʦʣʫʰʘʨʠʠ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 52% ʠ 20%. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʨʝʯʝʜʚʠʛʘʪʝʣʴʥʦʡ ʟʦʥʝ ʢʦʨʳ ʤʦʟʛʘ 

ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʚʳʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʦʮʠʪʦʚ. ʊʘʢ 

ʧʣʦʪʥʦʩʪʴ ʛʣʠʠ ʚ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʦʤ ʩʣʦʝ III  ʧʦʣʷ 44 ʤʦʟʛʘ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ-

ʠʟʦʙʨʝʪʘʪʝʣʷ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʢʘʢ ʚ ʣʝʚʦʤ, ʪʘʢ ʠ ʚ ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʷʭ ʤʦʟʛʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʣʶʜʴʤʠ. ʅʘʰʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʭ, ʠʩʩʣʝʜʦʚʘʚʰʠʭ ʤʦʟʛʘ ɸ. ʕʥʰʪʝʡʥʘ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ 

ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʣʠʠ ʚ ʢʦʨʢʦʚʳʭ ʬʦʨʤʘʮʠʷʭ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʝʥʦʛʦ 

ɸ. ʕʥʰʪʝʡʥʘ [15, 16, 17].  

ʇʨʦʚʝʜʸʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʤʦʟʛ ʚʳʜʘʶʱʝʛʦʩʷ 

ʫʯʸʥʦʛʦ-ʠʟʦʙʨʝʪʘʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʠ ʙʦʣʝʝ ʟʘʤʝʜʣʝʥʥʳʤʠ ʪʝʤʧʘʤʠ ʩʪʘʨʝʥʠʷ, ʦʙʣʘʜʘʷ, ʧʦ-ʚʠʜʠʤʦʤʫ ʙʦʣʴʰʠʤʠ 

ʨʝʟʝʨʚʥʳʤʠ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 
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Abstract. On the series of frontal total cuts of 20 ɛm thick, colored with crosyl violet by the 

Nissl method, cytoarchitectonics of the cerebral cortex 44 of the motor-speech zone of the brain of the 

world famous scientist-inventor and brain of men of the corresponding age (10 hemispheres) was 

studied. Modern morphometric methods have been studied: the thickness of the cortex area 44, the 

area of the profile field of pyramidal neurons of the associative layer III, the density of nerve cells and 

glia in it, and the neuronal composition of this layer is determined. 

As a result of the study, it was established that the area 44 of the speech motor zone of the 

cerebral cortex of a gifted scientist-inventor, compared with ordinary men of the corresponding age, is 

characterized by a statistically significantly larger cortex area 44, more large pyramidal neurons in 
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cytoarchitectonic layer III, greater percentage of large neurons, more dense location of neurons and 

glia. 

Key words: brain, talented, scientist, men, cytoarchitectonics, cortex, motor-speech zone, area 

44, density, neuron, glia. 
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ɸʥʥʦʪʘʮʠʷ. ɺʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʟʘʨʷʜʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʯʝʨʝʟ ʧʣʘʥʢʦʚʩʢʫʶ ʤʘʩʩʫ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ, ʟʘʜʘʶʱʠʝ ʠ ʩʘʤʫ ʵʪʫ ʤʘʩʩʫ. ɹʦʣʴʰʦʡ 

ɺʟʨʳʚ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʨʘʩʧʘʜʦʤ ʝʜʠʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʘʜʝʥʠʝʤ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʅʴʶʪʦʥʘ ʥʘ 41 ʧʦʨʷʜʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʥʷʪʦʡ ʟʘ ʝʜʠʥʠʮʫ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʨʦʩʪ ʥʘ ʪʫ ʞʝ ʚʝʣʠʯʠʥʫ ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ ʄʝʪʘʛʘʣʘʢʪʠʢʠ ʠ 

ʧʘʜʝʥʠʝ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʢʨʠʚʠʟʥʳ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʥʘ 123 ʧʦʨʷʜʢʘ: ʦʪ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʧʣʘʥʢʦʚʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʜʦ ʥʘʙʣʶʜʘʝʤʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ.  

ʅʘ ʨʦʣʴ ʯʘʩʪʠʮ ʪʸʤʥʦʡ ʤʘʪʝʨʠʠ ʧʨʝʜʣʦʞʝʥʘ ʛʠʧʦʪʝʟʘ ʬʨʠʜʤʦʥʦʚ ʢʘʢ ʩʪʘʙʠʣʴʥʳʭ 

ʯʘʩʪʠʮ ʩ ʤʘʩʩʦʡ, ʥʘ 9 ʧʦʨʷʜʢʦʚ ʙʦʣʴʰʝʡ ʤʘʩʩʳ ʥʫʢʣʦʥʘ. ʏʘʩʪʠʮʳ ʦʪʚʝʯʘʶʪ ʝʱʸ ʥʝ ʦʪʢʨʳʪʦʡ 

ʪʦʯʥʦʡ ʛʨʫʧʧʝ ʩʠʤʤʝʪʨʠʠ, ʜʫʘʣʴʥʦʡ ʛʨʫʧʧʝ SU(2): ʜʣʷ ʩʠʤʤʝʪʨʠʡ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʠ 

ʜʫʘʣʴʥʳʭ ʩʠʤʤʝʪʨʠʡ ʨʦʣʠ ʪʦʯʥʳʭ ʠ ʥʘʨʫʰʝʥʥʳʭ ʩʠʤʤʝʪʨʠʡ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʪʘʙʠʣʴʥʳʭ ʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʯʘʩʪʠʮ, ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ. ʇʨʝʜʣʦʞʝʥʳ ʛʠʧʦʪʝʟʳ ʊ-ʜʫʘʣʴʥʦʩʪʠ ʠ 

S-ʜʫʘʣʴʥʦʩʪʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ )1()2()3( xUxSUSU ʠ ʠʤ ʜʫʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ 

)1(
~

)2(
~

)3(
~

UxUxSUS  ʩ ʨʘʩʧʘʜʦʤ ʛʨʫʧʧʳ ʥʘʯʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ )8(
~

)8( ExE . ɺ ʯʘʩʪʥʦʩʪʠ, 

ʫʢʘʟʘʥʥʳʝ ʜʫʘʣʴʥʦʩʪʠ ʩʚʷʟʳʚʘʶʪ ʤʠʥʠʤʘʣʴʥʫʶ ʧʣʘʥʢʦʚʩʢʫʶ ʜʣʠʥʫ cm3310- ʩ ʥʘʯʘʣʴʥʳʤ 

ʨʘʜʠʫʩʦʤ ʢʨʠʚʠʟʥʳ ʄʝʪʘʛʘʣʘʢʪʠʢʠ cm1310-  ʧʣʘʥʢʦʚʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤ 

ʨʘʜʠʫʩʦʤ ʝʸ ʢʨʠʚʠʟʥʳ  .1028cm  ʊʦ ʝʩʪʴ, ʫʢʘʟʘʥʘ ʚʦʟʤʦʞʥʘʷ ʩʚʷʟʴ ʧʣʘʥʢʦʚʩʢʦʡ ʤʘʩʩʳ ʩ ʤʘʩʩʦʡ 

ʄʝʪʘʛʘʣʘʢʪʠʢʠ ʚ 
6110  ʧʣʘʥʢʦʚʩʢʠʭ ʤʘʩʩ ʢʘʢ ʩʚʷʟʴ ʤʠʢʨʦʬʠʟʠʢʠ ʩ ʢʦʩʤʦʣʦʛʠʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʥʢʦʚʩʢʠʝ ʤʘʩʰʪʘʙʳ, ʤʘʩʩʘ ʚʩʝʣʝʥʥʦʡ, ʜʫʘʣʴʥʳʝ ʩʠʤʤʝʪʨʠʠ,  

ʬʨʠʜʤʦʥʳ, ʪʸʤʥʘʷ ʤʘʪʝʨʠʷ, ʨʘʩʧʘʜ ʚʘʢʫʫʤʘ. 

 

ʇʘʤʷʪʠ ʤʦʝʛʦ ʫʯʠʪʝʣʷ ɸʙʨʘʤʘ ʃʝʦʥʠʜʦʚʠʯʘ ɿʝʣʴʤʘʥʦʚʘ (1913-1987) 

 

ɺɺɽɼɽʅʀɽ 

ʅʘʙʣʶʜʘʪʝʣʴʥʘʷ ʢʦʩʤʦʣʦʛʠʷ ʜʦʢʘʟʳʚʘʝʪ ʬʘʢʪ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ. ʉʢʦʨʦʩʪʴ 

ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʦ ʙʦʣʴʰʦʡ. ɻʦʨʠʟʦʥʪ ʩʦʙʳʪʠʡ, ʦʪʚʝʯʘʶʱʠʡ 

ʨʘʩʰʠʨʝʥʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ, ʠʤʝʝʪ ʨʘʜʠʫʩ ʧʦʨʷʜʢʘ 2810  ʩʤ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʨʘʚʥʘ 

ʧʦʣʦʚʠʥʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʜʠʫʩʘ ɺʩʝʣʝʥʥʦʡ ʤʘʩʩʦʡ ʧʦʨʷʜʢʘ 5610  ʛʨʘʤʤʘ. 

ʈʘʩʰʠʨʝʥʠʝ ʥʘʯʘʣʦʩʴ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ 13,7 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ. 

ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʳʣʦ ʪʨʸʭʤʝʨʥʦʡ ʩʬʝʨʦʡ (ʫ 

ʩʬʝʨʳ ʚʩʝ ʪʦʯʢʠ ʨʘʚʥʦʧʨʘʚʥʳ) ʩ ʧʨʝʜʝʣʴʥʦʡ ʧʣʘʥʢʦʚʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʤʘʪʝʨʠʠ 
393 /105 ʩʤʛÖ  ʠ ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ ʧʦʨʷʜʢʘ 1310- ʩʤ. ʈʦʩʪ ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ ʥʘ 41 

ʧʦʨʷʜʦʢ ʦʪʚʝʯʘʣ ʦʩʣʘʙʣʝʥʠʶ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʠʣʴʥʦʡ ʛʨʘʚʠʪʘʮʠʠ ʢʘʢ ʝʜʠʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʵʪʦʪ 41 ʧʦʨʷʜʦʢ: ʝʜʠʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʩʱʝʧʠʣʦʩʴ ʥʘ ʩʠʣʴʥʦʝ, 



ɺʠʜʳ ʬʠʟʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʛʠʧʦʪʝʟʘ ʬʨʠʜʤʦʥʦʚ 
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ʵʣʝʢʪʨʦʩʣʘʙʦʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ. ʕʣʝʢʪʨʦʩʣʘʙʦʝ ʜʘʣʝʝ ʨʘʩʱʝʧʠʣʦʩʴ ʥʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠ ʩʣʘʙʦʝ. 

ʂʦʥʩʪʘʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʚʠʩʷʪ ʦʪ ʵʥʝʨʛʠʠ. ɼʣʷ ʵʥʝʨʛʠʡ ʚ ʝʜʠʥʠʮʘʭ ɻʵɺ 

ʚʝʣʠʯʠʥʦʡ 0.01, 0.1, 1 ʠ 100 ʢʦʥʩʪʘʥʪʳ ʩʠʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʥʠʤʘʶʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʥʘʯʝʥʠʷ 10, 1, 0.40 ʠ 0.12; ʢʦʥʩʪʘʥʪʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: 1/137, 1/135, 1/133 ʠ 1/128; ʢʦʥʩʪʘʥʪʳ ʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: 1/26, 

1/27, 1/28 ʠ 1/36. ʋʤʝʥʴʰʝʥʠʝ ʢʦʥʩʪʘʥʪʳ saʩʠʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʚʷʟʘʥʦ ʩ 

ʘʥʪʠʵʢʨʘʥʠʨʦʚʢʦʡ ʩʠʣʴʥʦʛʦ (ʮʚʝʪʦʚʦʛʦ) ʟʘʨʷʜʘ.  

ɺʝʣʠʯʠʥʳ, ʦʙʨʘʪʥʳʝ ʢʦʥʩʪʘʥʪʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʟʘʚʠʩʷʪ ʦʪ ʵʥʝʨʛʠʠ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʠ ʩʭʦʜʷʪʩʷ ʢ ʦʙʨʘʪʥʦʡ ʢʦʥʩʪʘʥʪʝ ʝʜʠʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

40/1 =GUa ʧʨʠ ʵʥʝʨʛʠʠ 1610 ɻʵɺ, ʥʝ ʜʦʩʪʠʛʘʶʱʝʡ ʧʣʘʥʢʦʚʩʢʦʡ ʵʥʝʨʛʠʠ 1910 ɻʵɺ. ʇʨʠ 

ʵʪʦʤ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʨʘʣʘʩʴ ʢʦʥʩʪʘʥʪʘ )/1)(8/3( ʝa , ʛʜʝ 

ʤʥʦʞʠʪʝʣʴ 3/8 ʩʚʷʟʘʥ ʩʦ ʩʣʘʙʳʤ ʫʛʣʦʤ ʩʤʝʰʠʚʘʥʠʷ (ʫʛʣʦʤ ɺʘʡʥʙʝʨʛʘ). ʇʦ ʪʝʦʨʠʠ 

ɺʝʣʠʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ 8/3sin2 =Wq  ʧʨʠ ʵʥʝʨʛʠʠ 1610  ɻʵɺ (ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦʣʫʯʝʥʦ 

ʟʥʘʯʝʥʠʝ 0.231 ʜʣʷ ʵʥʝʨʛʠʠ 91 ɻʵɺ). ʇʨʠ ʵʪʦʡ ʵʥʝʨʛʠʠ ʚʦʟʥʠʢʘʝʪ ʝʜʠʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ), ʦʪʚʝʯʘʶʱʝʝ ʩʧʝʮʠʘʣʴʥʦʡ (ʩ 

ʝʜʠʥʠʯʥʳʤ ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʤʘʪʨʠʮʳ) ʫʥʠʪʘʨʥʦʡ (ʫʥʠʪʘʨʥʦʩʪʴ ʤʘʪʨʠʮʳ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʸ 

ʢʦʤʧʣʝʢʩʥʦ ʩʦʧʨʷʞʸʥʥʘʷ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʚʥʘ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʝ) 5-

ʤʝʨʥʦʡ ʛʨʫʧʧʝ ʩʠʤʤʝʪʨʠʠ ).5(SU   

ɼʣʷ ʧʦʷʩʥʝʥʠʷ ʨʦʣʠ ʩʠʤʤʝʪʨʠʠ ʩʢʘʞʝʤ, ʯʪʦ ʣʘʛʨʘʥʞʠʘʥ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ YY  ʠʥʚʘʨʠʘʥʪʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʤʥʦʞʝʥʠʷ  ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ ʥʘ 

ʝʜʠʥʠʯʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʚʝʢʪʦʨ )](exp[ xij , ʥʦ ʫʨʘʚʥʝʥʠʝ ɼʠʨʘʢʘ ʜʣʷ ʵʣʝʢʪʨʦʥ-

ʧʦʟʠʪʨʦʥʥʦʡ ʧʘʨʳ ʦʩʪʘʥʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤ ʧʨʠ ʟʘʤʝʥʝ ʯʘʩʪʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ 
m

m ʭµµ=µ /  ʥʘ ʢʦʚʘʨʠʘʥʪʥʫʶ mmm ieAD -µ=  c ʚʚʝʜʝʥʠʝʤ ʚʝʢʪʦʨ-ʧʦʪʝʥʮʠʘʣʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʫʨʘʚʥʝʥʠʷʤ ʄʘʢʩʚʝʣʣʘ (ʠ ʚ ʵʪʦʤ ʩʤʳʩʣʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʷʚʣʷʝʪʩʷ ʢʘʣʠʙʨʦʚʦʯʥʳʤ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʤ, ʩʦʭʨʘʥʷʶʱʠʤ 

ʫʨʘʚʥʝʥʠʝ ɼʠʨʘʢʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ).  ʅʦ ʝʩʣʠ ʤʥʠʤʳʝ 

ʵʢʩʧʦʥʝʥʪʳ ʦʪʚʝʯʘʶʪ ʦʜʥʦʤʝʨʥʦʡ ʢʦʤʤʫʪʘʪʠʚʥʦʡ ʛʨʫʧʧʝ ʩʠʤʤʝʪʨʠʠ )1(U , ʪʦ 

ʤʥʦʛʦʤʝʨʥʳʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ )(nSU  ʫʞʝ ʥʝʢʦʤʤʫʪʘʪʠʚʥʳ, ʠ ʧʦʵʪʦʤʫ ʛʣʶʦʥʳ 

ʩʠʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʠ ʙʦʟʦʥʳ ʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʝ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʛʨʫʧʧʘʤʠ ʩʠʤʤʝʪʨʠʠ )2(),3( SUSU )   ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ. 

ʇʨʠ ʵʪʦʤ ),2()1()2( UUSU =³  ʠ ʟʜʝʩʴ ʧʦʜʛʨʫʧʧʳ-ʩʦʤʥʦʞʠʪʝʣʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ 

ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ, ʦʙʲʝʜʠʥʷʷʩʴ ʚ ʙʦʣʝʝ ʦʙʱʫʶ ʛʨʫʧʧʫ, ʯʪʦ ʠʥʪʫʠʪʠʚʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʥʫʪʨʝʥʥʝʝ ʝʜʠʥʩʪʚʦ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʨʫʛ ʙʝʟ 

ʜʨʫʛʘ. 

ʉʠʤʤʝʪʨʠʠ ʩʠʣʴʥʦʛʦ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ  ʪʦʯʥʳʤʠ, 

ʘ ʩʠʤʤʝʪʨʠʷ ʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʤʝʰʠʚʘʝʪ ʬʝʨʤʠʦʥʳ ʨʘʟʥʳʭ ʧʦʢʦʣʝʥʠʡ ʠ 

ʦʪʚʝʯʘʝʪ ʥʘʨʫʰʝʥʠʶ ʩʠʤʤʝʪʨʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʯʘʩʪʠʮ (ʢʨʦʤʝ ʥʘʠʣʝʛʯʘʡʰʠʭ), ʥʘʨʫʰʝʥʠʶ ʉʈ-ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʠ ʢ ʦʩʮʠʣʣʷʮʠʠ 

ʥʝʡʪʨʠʥʦ (ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʤʝʥʝ ʠʭ ʪʠʧʦʚ). ʕʪʦ ʙʳʣʦ ʦʪʢʨʳʪʦ ʚ 1957 ʛʦʜʫ ʬʠʟʠʢʦʤ 

ɹ.ʄ. ʇʦʥʪʝʢʦʨʚʦ (ʢʩʪʘʪʠ, ʦʥ ʚ ʩʚʦʸ ʚʨʝʤʷ ʧʨʠʝʟʞʘʣ ʚ ʄɻʋ, ʠ ʷ ʝʛʦ ʚʠʜʝʣ, ʫʯʘʩʴ ʥʘ 
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ʤʝʭʤʘʪʝ ʠ ʚ ʘʩʧʠʨʘʥʪʫʨʝ ʬʠʟʬʘʢʘ: 1955-1963). ɺʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʦʙʤʝʥʦʤ ʛʣʶʦʥʦʚ  

ʢʚʘʨʢʠ ʠ ʦʙʤʝʥʦʤ (ʥʝʟʘʨʷʞʝʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠ) ʬʦʪʦʥʦʚ ʵʣʝʢʪʨʦʥʳ ʩʪʘʙʠʣʴʥʳ, ʪʦʛʜʘ 

ʢʘʢ ʚʝʢʪʦʨʥʳʝ 
0,, ZWW -+
 ʙʦʟʦʥʳ, ʦʙʤʝʥ ʢʦʪʦʨʳʤʠ ʨʝʘʣʠʟʫʝʪ ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʥʝʩʪʘʙʠʣʴʥʳ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʬʝʨʤʠʦʥʘʤʠ ʵʪʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ 6 ʢʚʘʨʢʦʚ ʠ 6 

ʣʝʧʪʦʥʦʚ. ʀʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʦʙʤʝʥʦʤ ʢʨʦʤʝ ʪʨʸʭ ʫʢʘʟʘʥʥʳʭ ʙʦʟʦʥʦʚ ʠ 

ʛʣʶʦʥʦʚ ʪʘʢʞʝ ʦʙʤʝʥʦʤ ʙʦʟʦʥʘʤʠ X, Y ʩʧʠʥʘ 1 ʩ ʟʘʨʷʜʘʤʠ 4ʝ/3 ʠ ʝ/3. ɼʣʷ ʝʱʸ ʥʝ 

ʦʪʢʨʳʪʳʭ ʜʫʘʣʴʥʳʭ ʩʠʤʤʝʪʨʠʡ ʨʦʣʠ ʩʪʘʙʠʣʴʥʳʭ ʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʯʘʩʪʠʮ ʤʝʥʷʶʪʩʷ 

ʤʝʩʪʘʤʠ, ʠ ʥʠʞʝ ʤʳ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʦ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʯʘʩʪʠʮʘʭ ʬʨʠʜʤʦʥʘʭ, 

ʦʪʚʝʯʘʶʱʠʭ ʜʫʘʣʴʥʦʡ ʛʨʫʧʧʝ ʩʠʤʤʝʪʨʠʠ )2(
~
US . ɻʝʥʝʨʘʪʦʨʘʤʠ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ 

SU(2) ʷʚʣʷʶʪʩʷ ʠʟʚʝʩʪʥʳʝ ʪʨʠ ʤʘʪʨʠʮʳ ʇʘʫʣʠ, ʘ ʛʨʫʧʧʳ SU(3) ï ʠʟʚʝʩʪʥʳʝ ʚʦʩʝʤʴ 

ʤʘʪʨʠʮ ɻʝʣʣ-ʄʘʥʥʘ.  

ʉʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʝʜʠʥʷʝʪ ʥʝʡʪʨʦʥʳ ʠ ʧʨʦʪʦʥʳ ʚ ʷʜʨʘ ʘʪʦʤʦʚ ʚʦʧʨʝʢʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦʤʫ ʦʪʪʘʣʢʠʚʘʥʠʶ ʧʦʩʣʝʜʥʠʭ. ʉʪʘʣʢʠʚʘʥʠʝ 

ʥʝʡʪʨʦʥʘ ʩ ʧʨʦʪʦʥʦʤ ʤʦʞʝʪ ʨʦʜʠʪʴ ʜʝʡʪʝʨʠʡ (ʩʠʥʪʝʟ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚ ʚʦʜʦʨʦʜʥʦʡ ʙʦʤʙʝ), ʘ ʚʦʟʙʫʞʜʝʥʠʝ ʤʘʩʩʠʚʥʦʛʦ ʷʜʨʘ ʫʨʘʥʘ, ʚ ʢʦʪʦʨʦʤ ʩʠʣʴʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʫʢʣʦʥʦʚ ʦʩʣʘʙʝʚʘʝʪ (ʠʟ-ʟʘ ʚʳʥʫʞʜʝʥʥʦʛʦ ʫʜʘʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ  ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʦʪʪʘʣʢʠʚʘʥʠʝʤ) ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʝʛʦ 

ʨʘʩʧʘʜ (ʵʪʦ ʚʳʟʳʚʘʝʪ ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ ʚ ʘʪʦʤʥʦʡ ʙʦʤʙʝ). ʉʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʦʤ ʖʢʘʚʳ ),/exp()/()( 0rrrkrU --=  ʛʜʝ ʢʦʥʩʪʘʥʪʳ 
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0 10,1 -@= . ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʪʝʦʨʠʷ ʩʠʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʖʢʘʚʦʡ ʚ 1935 ʛʦʜʫ.  ʈʘʩʯʸʪ ʬʝʨʤʠ-ʠʤʧʫʣʴʩʘ ʜʣʷ ʘʪʦʤʘ ʛʝʣʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ 

ʧʨʦʪʦʥʘ ʚ ʷʜʨʝ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ ʯʝʪʚʝʨʪʴ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʪʘʢ ʯʪʦ ʜʚʠʞʝʥʠʝ 

ʥʫʢʣʦʥʦʚ ʚ ʷʜʨʝ ʥʦʩʠʪ ʨʝʣʷʪʠʚʠʩʪʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪ ʤʘʩʩʫ 

ʜʚʠʞʝʥʠʷ ʥʫʢʣʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ ʤʘʩʩʦʡ ʧʦʢʦʷ (ʚ 15/4 ʨʘʟ).    

ʅʫʢʣʦʥʳ ʩʦʩʪʦʷʪ ʠʟ ʪʨʦʝʢ ʢʚʘʨʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʚʦʩʝʤʴʶ ʛʣʶʦʥʘʤʠ. ʂʚʘʨʢ ʠʤʝʝʪ 

ʚʥʫʪʨʝʥʥʝ ʢʚʘʥʪʦʚʦʝ ʯʠʩʣʦ, ʥʘʟʚʘʥʥʦʝ ʮʚʝʪʦʤ, ʘ ʪʘʢʞʝ ʩʧʠʥ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʠ 

ʠʤʧʫʣʴʩ. ɽʛʦ ʩʦʩʪʦʷʥʠʝ ʦʧʠʩʳʚʘʝʪʩʷ ʚʝʢʪʦʨʦʤ ʚ ʪʨʸʭʤʝʨʥʦʤ ʢʦʤʧʣʝʢʩʥʦʤ ʮʚʝʪʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʥ ʠʥʚʘʨʠʘʥʪʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʥʠʪʘʨʥʳʭ ʚʨʘʱʝʥʠʡ ʩ ʛʨʫʧʧʦʡ 

ʩʠʤʤʝʪʨʠʠ SU(3). ʀʟ ʢʚʘʨʢʦʚ ʠ ʘʥʪʠʢʚʘʨʢʦʚ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʙʝʩʮʚʝʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʛʣʶʦʥʘʤʠ ʚ ʜʣʠʥʥʦʚʦʣʥʦʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ. 

ɸʩʠʤʧʪʦʪʠʯʝʩʢʘʷ ʩʚʦʙʦʜʘ ʢʚʘʨʢʦʚ ʚʳʟʚʘʥʘ ʘʥʪʠʵʢʨʘʥʠʨʦʚʢʦʡ ʠʭ ʟʘʨʷʜʦʚ. ʇʨʠ ʵʪʦʤ  

ʢʦʥʬʘʡʥʤʝʥʪ (ʧʣʝʥʝʥʠʝ) ʢʚʘʨʢʦʚ ʚʳʟʚʘʥ ʪʝʤ, ʯʪʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʫʜʘʣʷʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʙʦʣʝʝ 1ʬʤ (1310- ʩʤ). ʆʥʠ ʩʚʷʟʘʥʳ ʛʣʶʦʥʘʤʠ ʩʣʦʚʥʦ ʨʝʟʠʥʢʦʡ: ʝʸ 

ʨʘʩʪʷʛʠʚʘʥʠʝ ʦʟʥʘʯʘʝʪ ʟʘʪʨʘʪʫ ʤʘʩʩʳ-ʵʥʝʨʛʠʠ, ʪʘʢ ʯʪʦ ʧʨʠ ʨʘʟʨʳʚʝ ʧʘʨʳ ʢʚʘʨʢʦʚ 

ʧʦʣʫʯʘʝʤ ʜʚʝ ʪʘʢʠʭ ʧʘʨʳ. ʇʦʵʪʦʤʫ ʤʳ ʥʝ ʥʘʙʣʶʜʘʝʤ ʩʚʦʙʦʜʥʳʭ ʢʚʘʨʢʦʚ. ʍʘʨʘʢʪʝʨʥʘʷ 

ʵʥʝʨʛʠʷ ʩʚʷʟʠ ʢʚʘʨʢʦʚ ʨʘʚʥʘ 1 ɻʵɺ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦ ʤʘʩʩʝ-ʵʥʝʨʛʠʠ ʥʫʢʣʦʥʘ. 

ɹʝʩʮʚʝʪʥʳʝ ʩʦʩʪʦʷʥʠʷ ʢʚʘʨʢʦʚ ʥʘʟʳʚʘʶʪʩʷ ʘʜʨʦʥʘʤʠ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ 

ʦʙʤʝʥʦʤ ʜʨʫʛʠʤʠ ʘʜʨʦʥʘʤʠ (ʤʝʟʦʥʘʤʠ ʠʟ ʧʘʨʳ ʢʚʘʨʢ-ʘʥʪʠʢʚʘʨʢ), ʩʚʷʟʳʚʘʶʱʠʭ ʘʜʨʦʥʳ 

ʚ ʷʜʨʘ ʘʪʦʤʦʚ. ɸʪʦʤʳ ʦʙʨʘʟʫʶʪ ʤʦʣʝʢʫʣʳ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ 

ʩ ʧʝʨʝʩʪʨʦʡʢʦʡ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ.  

ʇʦ ɼʝʤʦʢʨʠʪʫ ʤʠʨ ʝʩʪʴ ʘʪʦʤʳ ʠ ʧʫʩʪʦʪʘ, ʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʠʤʠʠ ʞʠʟʥʴ ï ʵʪʦ 

ʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʤʘ ʩ ʣʦʢʘʣʴʥʳʤ ʚʳʪʘʣʢʠʚʘʥʠʝʤ ʵʥʪʨʦʧʠʠ ʮʝʥʦʡ ʝʸ ʦʙʱʝʛʦ 
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ʫʚʝʣʠʯʝʥʠʷ, ʩ ʩʘʤʦʢʦʨʨʝʢʮʠʝʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʢʦʜʘ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʪʦʢʘ ʩʚʦʙʦʜʥʦʡ 

ʵʥʝʨʛʠʠ [1, 2] (ʘ ʨʘʟʫʤ ʩ ʝʛʦ ʧʦʥʠʤʘʥʠʝʤ ʠ ʮʝʣʝʧʦʣʘʛʘʥʠʝʤ  ʚʦʟʥʠʢʘʝʪ ʝʩʪʝʩʪʚʝʥʥʦ ʢʘʢ 

ʜʘʣʴʥʝʡʰʝʝ ʩʨʝʜʩʪʚʦ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʦ 

ʠʥʩʪʠʥʢʪʠʚʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ). ʏʪʦ ʢʘʩʘʝʪʩʷ çʧʫʩʪʦʪʳè, ʪʦ ʦʥʘ ʩʢʦʨʝʝ 

ʚʩʸ, ʯʝʤ ʥʠʯʪʦ: ʝʸ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʨʘʚʥʘ ʪʨʸʤ (ʠ ʵʪʦ - ʪʦʧʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʚʘʨʠʘʥʪ ʛʨʫʧʧʳ ʛʦʤʝʦʤʦʨʬʠʟʤʦʚ, ʦʜʥʦ-ʦʜʥʦʟʥʘʯʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ-

ʵʣʝʤʝʥʪʦʚ). ɹʦʣʴʰʦʡ ɺʟʨʳʚ ʠ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʄʝʪʘʛʘʣʘʢʪʠʢʠ (ʩ 

ʨʘʟʙʝʛʘʶʱʠʤʠʩʷ ʛʘʣʘʢʪʠʢʘʤʠ, ʩ ʙʳʩʪʨʦ ʨʘʟʞʠʞʘʶʱʠʤʩʷ ʠʟʣʫʯʝʥʠʝʤ ʠ ʩ ʜʦʣʛʦ 

ʨʘʩʧʘʜʘʶʰʝʡʩʷ ʤʘʪʝʨʠʝʡ ʚʝʱʝʩʪʚʘ) ï ʵʪʦ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ 

ʚʘʢʫʫʤʘ ʩ ʥʝʥʫʣʝʚʦʡ ʧʣʦʪʥʦʩʪʴʶ ʤʘʩʩʳ-ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʯʣʝʥʘ 

ʫʨʘʚʥʝʥʠʡ ʛʨʘʚʠʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ï ʵʪʦ ʢʚʘʥʪʳ ʚʦʟʙʫʞʜʝʥʠʷ 

ʚʘʢʫʫʤʘ: ʢʚʘʥʪʳ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʚʳʞʠʚʘʥʠʷ ʪʦʣʴʢʦ ʨʝʟʦʥʘʥʩʦʚ, ʢʘʢ ʫ ʟʚʫʯʘʱʝʡ ʩʪʨʫʥʳ 

- ʥʝʨʝʟʦʥʘʥʩʥʳʝ ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʤʧʝʥʩʠʨʫʶʪ ʜʨʫʛ ʜʨʫʛʘ ʚ ʬʝʡʥʤʘʥʦʚʩʢʦʤ ʠʥʪʝʛʨʘʣʝ ʧʦ 

ʧʫʪʷʤ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʵʚʦʣʶʮʠʡ ʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʠ ʧʨʠ ʵʪʦʤ ʜʝʡʩʪʚʠʝ (ʠʥʪʝʛʨʘʣ 

ʦʪ ʧʣʦʪʥʦʩʪʠ ʣʘʛʨʘʥʞʠʘʥʘ ʩʠʩʪʝʤʳ ʧʦ ʦʙʲʸʤʫ ʧʨʦʩʪʨʘʥʩʪʚʘ) ʜʦʩʪʠʛʘʝʪ ʵʢʩʪʨʝʤʫʤʘ, 

ʜʠʢʪʫʶʱʝʛʦ ʚʠʜ ʚʩʝʭ ʫʨʘʚʥʝʥʠʡ ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤʳ. ʊʘʢ ʧʨʠʨʦʜʘ ʥʘʱʫʧʳʚʘʝʪ ʩʚʦʠ 

ʟʘʢʦʥʳ ʵʚʦʣʶʮʠʠ, ʘ ʙʠʬʫʨʢʘʮʠʠ ʨʦʞʜʘʶʪ ʤʠʨ ʢʘʢ ʦʢʝʘʥ ʚʝʪʚʷʱʠʭʩʷ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʇʨʠ ʵʪʦʤ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʚʝʨʦʷʪʥʦʩʪʠ, ʠ ʚʳʙʦʨ ʯʝʣʦʚʝʢʘ ʥʘʣʘʛʘʝʪ ʥʘ ʥʝʛʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʡ ʚʳʙʦʨ ï ʧʨʠ ʚʩʝʡ ʜʝʪʝʨʤʠʥʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʨʘʟʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ. 

ʉʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʪʚʝʯʘʝʪ ʟʘ ʙʝʪʘ-ʨʘʩʧʘʜ ʥʝʡʪʨʦʥʘ. ʅʝʡʪʨʦʥ ʠ ʧʨʦʪʦʥ  

ʩʦʩʪʦʷʪ ʠʟ ʪʨʦʝʢ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʢʚʘʨʢʦʚ: ).(),( udupuudn ==  ʈʘʩʧʘʜ ʥʝʡʪʨʦʥʘ 

ʨʦʞʜʘʝʪ ʧʨʦʪʦʥ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʝʥʥʳʡ W-ʙʦʟʦʥ, ʢʦʪʦʨʳʡ ʜʘʣʴʰʝ 

ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʥ ʠ ʵʣʝʢʪʨʦʥʥʦʝ ʘʥʪʠʥʝʡʪʨʠʥʦ (ʣʠʙʦ ʥʘ ʤʶʦʥ ʠ ʤʶʦʥʥʦʝ 

ʘʥʪʠʥʝʡʪʨʠʥʦ, ʣʠʙʦ ʥʘ ʪʘʫ-ʣʝʧʪʦʥ ʠ ʪʘʫ-ʣʝʧʪʦʥʥʦʝ ʘʥʪʠʥʝʡʪʨʠʥʦ). ʂʚʘʨʢʠ ʙʳʚʘʶʪ 

ʰʝʩʪʠ ʪʠʧʦʚ: ʚʝʨʭʥʠʡ, ʥʠʞʥʠʡ, ʦʯʘʨʦʚʘʥʥʳʡ, ʩʪʨʘʥʥʳʡ, ʠʩʪʠʥʥʳʡ ʠ ʧʨʝʣʝʩʪʥʳʡ. ʕʪʠ 

ʪʠʧʳ ʦʙʨʘʟʫʶʪ 3ʭ3 ʤʘʪʨʠʮʫ ʂʘʙʠʙʙʦ-ʂʦʙʘʷʰʠ-ʄʘʩʢʘʚʳ, ʢʦʪʦʨʘʷ ʧʘʨʘʤʝʪʨʠʟʫʝʪʩʷ 

ʪʨʝʤʷ ʫʛʣʘʤʠ ʠ ʬʘʟʦʚʳʤ ʤʥʦʞʠʪʝʣʝʤ. ɺ ʪʝʦʨʠʠ ɺʘʡʥʙʝʨʛʘ-ʉʘʣʘʤʘ ʵʣʝʢʪʨʦʩʣʘʙʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ï ʵʪʦ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʩ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʛʨʫʧʧʦʡ ).1()2( USU ³  ʕʪʘ 

ʩʠʤʤʝʪʨʠʷ ʩʧʦʥʪʘʥʥʦ ʥʘʨʫʰʘʝʪʩʷ ʜʝʡʩʪʚʠʝʤ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ʕʪʦʪ ʙʦʟʦʥ ʙʳʣ ʦʪʢʨʳʪ 4 

ʠʶʣʷ 2012 ʛʦʜʘ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ ʎɽʈʅ, ʝʛʦ ʤʘʩʩʘ-ʵʥʝʨʛʠʷ ʧʦʨʷʜʢʘ 

125 ɻʵɺ. ɽʛʦ ʩʧʠʥ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠ ʮʚʝʪʦʚʦʡ ʟʘʨʷʜʳ ʨʘʚʥʳ ʥʫʣʶ. ʆʥ ʦʙʨʘʟʫʝʪʩʷ ʦʪ 

ʩʣʠʷʥʠʷ ʜʚʫʭ ʛʣʶʦʥʦʚ, ʟʘʨʷʞʝʥʥʳʭ W- ʠʣʠ ʥʝʡʪʨʘʣʴʥʳʭ Z-ʙʦʟʦʥʦʚ,  ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ 

ʧʘʨʫ ʯʘʩʪʠʮʘ-ʘʥʪʠʯʘʩʪʠʮʘ, ʛʜʝ ʯʘʩʪʠʮʘ ï ʵʪʦ ʬʦʪʦʥ, b-ʢʚʘʨʢ, ʵʣʝʢʪʨʦʥ, ʤʶʦʥ ʠʣʠ 

ʥʝʡʪʨʠʥʦ.  

ɹʦʟʦʥ ʍʠʛʛʩʘ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʤʘʩʩʳ ʧʦʢʦʷ ʫ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. 

ʇʦʩʢʦʣʴʢʫ ʩʦʙʩʪʚʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʚʘʥʪʦʚʦʛʦ ʦʧʝʨʘʪʦʨʘ ʩʢʦʨʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʧʣʶʩ-ʤʠʥʫʩ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʚʩʝ ʯʘʩʪʠʮʳ ʨʦʞʜʘʶʪʩʷ ʚ ʩʚʝʪʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʩ 4-

ʠʤʧʫʣʴʩʦʤ ʥʫʣʝʚʦʡ ʜʣʠʥʳ (ʝʛʦ ʢʚʘʜʨʘʪ ʨʘʚʝʥ ʨʘʟʥʦʩʪʠ ʢʚʘʜʨʘʪʦʚ ʚʨʝʤʝʥʥʦʡ 

ʢʦʤʧʦʥʝʥʪʳ ʠ 3-ʠʤʧʫʣʴʩʘ: ʚʨʝʤʷ ï ʤʥʠʤʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʦʨʜʠʥʘʪʘ, ʯʝʤ ʦʥʘ ʠ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ). ʅʘ ʢʚʘʥʪʦʚʦʤ ʫʨʦʚʥʝ ʚʨʝʤʷ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʥʫʤʝʨʘʮʠʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ çʢʘʜʨʦʚè, ʩʤʝʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩ ʧʣʘʥʢʦʚʩʢʦʡ 

ʯʘʩʪʦʪʦʡ ʦʢʦʣʦ 43102Ö  ʨʘʟ ʚ ʩʝʢʫʥʜʫ, ʧʦʣʫʯʘʝʤʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʪʨʸʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 
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ʬʠʟʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ (ʧʦʩʪʦʷʥʥʳʭ ʅʴʶʪʦʥʘ G, ʇʣʘʥʢʘ h ʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ c).  ʀʟ-ʟʘ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮʳ ʩ ʙʦʟʦʥʦʤ ʍʠʛʛʩʘ 3-ʠʤʧʫʣʴʩ ʠʟʤʝʥʷʝʪ ʩʚʦʸ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ, ʠ ʵʪʦ ʩʚʝʪʦʚʦʝ ʜʨʦʞʘʥʠʝ ʯʘʩʪʠʮʳ ʚ ʩʨʝʜʥʝʤ 

ʚʳʛʣʷʜʠʪ ʝʸ ʪʦʧʪʘʥʠʝʤ ʥʘ ʦʜʥʦʤ ʤʝʩʪʝ ʩ ʥʝʥʫʣʝʚʦʡ ʤʘʩʩʦʡ çʧʦʢʦʷè.    

ʉʣʘʙʦʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʟʥʠʢʣʠ ʩ ʨʘʩʧʘʜʦʤ ʝʜʠʥʦʛʦ 

ʵʣʝʢʪʨʦʩʣʘʙʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʳʟʚʘʥʦ ʦʙʤʝʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ 

ʚʠʨʪʫʘʣʴʥʳʤʠ ʬʦʪʦʥʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʩʠʤʤʝʪʨʠʠ  

{ })(exp()1( xiU j= , ʪʦ ʝʩʪʴ ʧʨʠ ʚʚʝʜʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʬʘʟʳ j  ʦʪ ʢʦʦʨʜʠʥʘʪ ʤʠʨʦʚʦʡ 

ʪʦʯʢʠ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʪʦʯʢʠ, ʚʟʷʪʦʡ ʚ ʦʜʠʥ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ).                   

ʉʠʣʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʠʣʴʥʦʛʦ, ʧʦʜʯʠʥʷʝʪʩʷ 

ʟʘʢʦʥʫ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ. ʊʦʤʫ ʞʝ ʟʘʢʦʥʫ ʧʦʜʯʠʥʷʝʪʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʅʦ ʧʨʠ ʵʪʦʤ ʩʠʣʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʢʘʞʝʤ, ʵʣʝʢʪʨʦʥʘ 

ʠ ʧʦʟʠʪʨʦʥʘ ʥʘ 41 ʧʦʨʷʜʦʢ ʩʠʣʴʥʝʝ ʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɽʩʣʠ ʚ ʪʝʦʨʠʠ 

ʩʪʨʫʥ ʬʦʪʦʥ ʩʧʠʥʘ 1 ʷʚʣʷʝʪʩʷ ʩʪʨʫʥʦʡ ʩ ʦʪʢʨʳʪʳʤʠ ʢʦʥʮʘʤʠ, ʪʦ ʧʝʨʝʥʦʩʷʱʠʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʨʘʚʠʪʦʥ ʩʧʠʥʘ 2 ʷʚʣʷʝʪʩʷ ʟʘʤʢʥʫʪʦʡ ʧʝʪʣʸʡ. ɺʩʝ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ï ʨʘʟʣʠʯʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʜʥʦʡ ʠʟ ʥʠʭ, ʨʘʟʣʠʯʥʳʝ ʤʦʜʳ 

ʢʦʣʝʙʘʥʠʷ ʩʪʨʫʥʳ (ʪʘʢ ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ ʩʦʝʜʠʥʷʝʪ ʝʜʠʥʩʪʚʦ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʥʘʰʝʛʦ 

ʤʠʨʘ). 

ʅʘʙʣʶʜʘʪʝʣʴʥʘʷ ʢʦʩʤʦʣʦʛʠʷ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʦʪʢʨʳʣʘ ʨʘʩʰʠʨʝʥʠʝ 

ɺʩʝʣʝʥʥʦʡ (ʍʘʙʙʣ, 1929), ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʝʜʩʢʘʟʘʥʥʦʝ ɸ.ɸ. ʌʨʠʜʤʘʥʦʤ (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, ʛʦʜ 1922; ʢʩʪʘʪʠ, ʚ 1918-1920 ʛʦʜʘʭ ʦʥ ʞʠʣ ʧʨʠ ʂʦʣʯʘʢʝ ʚ ʛʦʨʦʜʝ ʇʝʨʤʠ ʥʘ 

2-ʦʤ ʵʪʘʞʝ ʤʘʣʝʥʴʢʦʛʦ ʜʚʫʭʵʪʘʞʥʦʛʦ ʜʦʤʘ ʥʘ ʉʠʙʠʨʩʢʦʡ ʫʣʠʮʝ, 19, ʚ ʢʦʪʦʨʦʤ ʧʦʪʦʤ 

ʙʳʣ ʢʥʠʞʥʳʡ ʤʘʛʘʟʠʥ). ʋʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ r-=p  (ʜʘʚʣʝʥʠʝ 

ʨʘʚʥʦ ʤʠʥʫʩ ʧʣʦʪʥʦʩʪʠ ʚʘʢʫʫʤʘ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʳʟʳʚʘʝʪ 

ʫʩʢʦʨʝʥʥʦʝ ʨʘʟʙʝʛʘʥʠʝ ʧʨʦʙʥʳʭ ʯʘʩʪʠʮ. ɻʘʣʘʢʪʠʢʠ ï ʥʝ ʧʨʦʙʥʳʝ ʯʘʩʪʠʮʳ, ʥʦ ʦʥʠ 

ʚʦʟʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ, ʢʦʛʜʘ ʩʚʝʨʭʧʣʦʪʥʳʡ ʚʘʢʫʫʤ ʦʪʜʘʣ ʧʦʯʪʠ ʚʩʶ 

ʩʚʦʶ ʤʘʩʩʫ-ʵʥʝʨʛʠʶ ʚʝʱʝʩʪʚʫ ʠ ʠʟʣʫʯʝʥʠʶ. ʇʦʣʥʘʷ ʤʘʩʩʘ ʄ ʄʝʪʘʛʘʣʘʢʪʠʢʠ 5610  

ʛʨʘʤʤʘ: ʵʪʦ ʧʦʨʷʜʢʘ 100 ʤʠʣʣʠʘʨʜʦʚ ʛʘʣʘʢʪʠʢ ʧʦ 100 ʤʠʣʣʠʘʨʜʦʚ ʟʚʸʟʜ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 

ʙʦʣʝʝ 3310 ʛʨʘʤʤʘ. ɽʸ ʵʚʦʣʶʮʠʷ ʚʥʘʯʘʣʝ (ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʷʛʦʪʝʶʱʝʡ ʤʘʪʝʨʠʠ, 

ʥʝʩʢʦʣʴʢʦ ʪʦʨʤʦʟʷʱʝʡ ʨʘʩʰʠʨʝʥʠʝ) ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʪʨʸʭʤʝʨʥʦʡ ʩʬʝʨʝ ʜʝ ʉʠʪʪʝʨʘ 

(ʨʘʩʰʠʨʷʶʱʠʡʩʷ ʦʜʥʦʧʦʣʦʩʪʥʳʡ ʛʠʧʝʨʙʦʣʦʠʜ, ʤʳʩʣʝʥʥʦ ʚʣʦʞʝʥʥʳʡ ʚ 5-ʤʝʨʥʳʡ 

ʧʣʦʩʢʠʡ ʤʠʨ ʄʠʥʢʦʚʩʢʦʛʦ ʩ ʩʠʛʥʘʪʫʨʦʡ (++++- ) ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ), 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʞʘʪʦʡ ʜʦ ʧʨʝʜʝʣʴʥʦʡ ʧʣʘʥʢʦʚʩʢʦʡ ʧʣʦʪʥʦʩʪʠ  
93105Ö=plr ʛʨʘʤʤʘ ʚ 

ʢʫʙʠʯʝʩʢʦʤ ʩʘʥʪʠʤʝʪʨʝ. ʈʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʘ 3-ʩʬʝʨʳ ʜʝ ʉʠʪʪʝʨʘ ʩʚʷʟʘʥ ʩ ʤʘʩʩʦʡ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʘʢʫʫʤʘ ʄʝʪʘʛʘʣʘʢʪʠʢʠ ʬʦʨʤʫʣʦʡ plaM rp 322= , ʛʜʝ 1310-=a  

ʩʘʥʪʠʤʝʪʨʘ. ʈʘʩʧʘʜ ʧʝʨʚʠʯʥʦʛʦ ʝʜʠʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʩʠʣʴʥʦʝ, 

ʵʣʝʢʪʨʦʩʣʘʙʦʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ  ʚʳʟʚʘʣ ʦʩʣʘʙʣʝʥʠʝ ʛʨʘʚʠʪʘʮʠʠ ʥʘ 41 ʧʦʨʷʜʦʢ. ʈʘʜʠʫʩ 

ʢʨʠʚʠʟʥʳ  ʄʝʪʘʛʘʣʘʢʪʠʢʠ ʚʳʨʦʩ ʜʦ ʚʝʣʠʯʠʥʳ ʧʨʠʤʝʨʥʦ 2810 ʩʤ, ʘ ʧʣʦʪʥʦʩʪʴ ʫʧʘʣʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 123 ʧʦʨʷʜʢʘ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠʤʝʨʥʦ gcr

2910-=r ʚ 

ʢʫʙʠʯʝʩʢʦʤ ʩʘʥʪʠʤʝʪʨʝ.  ɺ ʧʣʘʥʢʦʚʩʢʠʭ ʝʜʠʥʠʮʘʭ ʤʘʩʩʘ ʄʝʪʘʛʘʣʘʢʪʠʢʠ .1061

plmʄº  
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ɻʨʘʚʠʪʘʮʠʦʥʥʳʡ ʨʘʜʠʫʩ ʟʚʝʟʜʳ ʧʦʨʷʜʢʘ cm510  (ʜʣʷ ʉʦʣʥʮʘ ï 3 ʢʤ, ʵʪʦ ʤʝʨʘ 

ʤʘʩʩʳ, ʩʞʘʪʦʡ ʜʦ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʪʨʳʚʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʚʝʟʜʳ ʜʦ ʩʢʦʨʦʩʪʠ 

ʩʚʝʪʘ; ʜʣʷ ɿʝʤʣʠ ʵʪʦ ʧʨʠʤʝʨʥʦ 1 ʩʤ) ʩʚʷʟʘʥ ʩ ʨʘʟʤʝʨʦʤ ʥʫʢʣʦʥʦʚ cm1410- , ʚʥʦʩʷʱʠʭ 

ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʪʠʧʠʯʥʫʶ ʟʚʸʟʜʥʫʶ ʤʘʩʩʫ ʧʦʨʷʜʢʘ ʩʦʣʥʝʯʥʦʡ, ʠ ʩ ʧʣʘʥʢʦʚʩʢʦʡ 

ʜʣʠʥʦʡ ʢʘʢ ʨʘʟʤʝʨʦʤ ʧʣʘʥʢʝʦʥʘ (ʚʦʦʙʨʘʞʘʝʤʘʷ ʯʘʩʪʠʮʘ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʤʙʠʥʘʮʠʝʡ ʪʨʸʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ) ʦʢʦʣʦ 

,10 33cm-
 ʩʦʦʪʥʦʰʝʥʠʝʤ .)10(1010 214335 cmcmcm -- =Ö  ʋʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʉʦʣʥʮʘ ʚ 3 ʨʘʟʘ 

ʧʨʝʚʨʘʪʠʣʦ ʙʳ ʝʸ ʚ ʢʦʣʣʘʧʩʠʨʫʶʱʫʶ ʯʸʨʥʫʶ ʜʳʨʫ ʯʝʨʝʟ ʩʪʘʜʠʶ ʚʟʨʳʚʘ ʩʚʝʨʭʥʦʚʦʡ 

ʟʚʝʟʜʳ, ʪʘʢ ʯʪʦ ʉʦʣʥʮʝ ʙʣʠʟʢʦ ʧʦ ʤʘʩʩʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʸʨʥʦʡ ʜʳʨʝ. ʕʪʦ ʜʘʸʪ 

ʦʮʝʥʢʫ ʝʸ ʤʘʩʩʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʣʘʥʢʝʦʥ ʢʘʢ ʯʘʩʪʠʮʘ ʧʣʘʥʢʦʚʩʢʦʡ ʤʘʩʩʳ 
52/1 10177,2)2/( -Ö== Ghcmpl p  ʛʨʘʤʤʘ ʩʘʤʘ ʩʝʙʝ ʯʸʨʥʘʷ ʜʳʨʘ, ʥʝ ʢʦʣʣʘʧʩʠʨʫʶʱʘʷ ʚ 

ʩʠʣʫ ʧʨʝʜʝʣʴʥʦʛʦ ʩʞʘʪʠʷ ʜʦ ʧʣʘʥʢʦʚʩʢʦʡ ʧʣʦʪʥʦʩʪʠ. ʅʫʢʣʦʥ ʩ ʤʘʩʩʦʡ 
241067,1 -Ö=nm ʛʨʘʤʤʘ ʥʘ 19 ʧʦʨʷʜʢʦʚ ʣʝʛʯʝ ʧʣʘʥʢʝʦʥʘ, ʪʘʢ ʯʪʦ ʥʫʞʥʦ 

57319 10)10( = ʥʫʢʣʦʥʦʚ ʜʣʷ ʧʨʝʚʨʘʱʝʥʠʷ ʧʣʦʪʥʦʡ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚ ʟʚʝʟʜʫ ʩ ʤʘʩʩʦʡ 

ʧʦʨʷʜʢʘ ʩʦʣʥʝʯʥʦʡ 33102Ö ʛʨʘʤʤʘ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʝʩʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ 

ʩʚʝʨʭʟʚʝʟʜʘ ʄʝʪʘʛʘʣʘʢʪʠʢʠ ʚ ʚʠʜʝ 3-ʩʬʝʨʳ ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ 1310- ʩʤ ʨʘʩʧʘʣʘʩʴ ʥʘ 

ʧʣʘʥʢʝʦʥʳ ʨʘʟʤʝʨʦʤ ʧʨʠʤʝʨʥʦ ʥʘ 20,5 ʧʦʨʷʜʢʦʚ ʤʝʥʴʰʝ, ʪʦ ʪʨʸʭʤʝʨʥʘʷ ʯʸʨʥʘʷ ʜʳʨʘ ʠʟ 

ʥʠʭ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʧʦʨʷʜʢʘ 6110  ʵʪʠʭ ʯʘʩʪʠʮ, ʯʪʦ ʜʘʸʪ ʢʘʢ ʨʘʟ ʤʘʩʩʫ ɺʩʝʣʝʥʥʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʢʨʦʬʠʟʠʢʘ ʩʚʷʟʘʥʘ ʩ ʢʦʩʤʦʣʦʛʠʝʡ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʵʪʦʤ ʚʘʞʥʦʤ ʚʳʚʦʜʝ ʧʦʜʨʦʙʥʝʝ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʟʘʨʷʜʳ ʩʫʪʴ 

ʙʝʟʨʘʟʤʝʨʥʳʝ ʚʝʣʠʯʠʥʳ ʠ ʨʘʚʥʳ ʢʦʣʠʯʝʩʪʚʫ ʵʣʝʤʝʥʪʘʨʥʳʭ ʟʘʨʷʜʦʚ (ʟʘʨʷʜʦʚ ʧʦʟʠʪʨʦʥʘ 

ʠʣʠ ʵʣʝʢʪʨʦʥʘ). ʅʘʟʦʚʸʤ ʙʝʟʨʘʟʤʝʨʥʳʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʟʘʨʷʜʦʤ (ʧʨʠ ʧʨʠʥʷʪʠʠ 

ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ ʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʟʘ ʝʜʠʥʠʮʫ ʜʦ ʠ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ) 

ʨʘʟʤʝʨʥʦʡ ʤʘʩʩʳ m ʙʝʟʨʘʟʤʝʨʥʫʶ ʚʝʣʠʯʠʥʫ cmG /  (ʪʦʛʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʟʘʨʷʜʦʚ ʧʦ ʚʠʜʫ ʩʦʚʧʘʜʘʝʪ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʟʘʨʷʜʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ. 

ʉʜʝʣʘʝʤ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʥʝ ʟʘʚʠʩʷʱʠʡ ʦʪ ʧʦʩʪʦʷʥʥʦʡ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ 

ʙʝʟʨʘʟʤʝʨʥʳʡ ʵʣʝʤʝʥʪʘʨʥʳʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʟʘʨʷʜ (ɹʕɻɿ) ʧʣʘʥʢʝʦʥʘ ʜʦ ʠ ʧʦʩʣʝ 

ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ʊʦʛʜʘ ʧʘʜʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ 

ʅʴʶʪʦʥʘ ʥʘ 41 ʧʦʨʷʜʦʢ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 20,5 ʧʦʨʷʜʢʦʚ ʨʘʟʤʝʨʥʦʛʦ 

ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʟʘʨʷʜʘ (ʈʕɻɿ) ʧʣʘʥʢʝʦʥʘ. ʇʣʘʥʢʝʦʥ ʙʳʣ ʩʘʤ ʩʝʙʝ 

ʯʸʨʥʦʡ ʜʳʨʦʡ, ʘ ʪʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʘ ʧʣʦʪʥʘʷ ʫʧʘʢʦʚʢʘ ʚ ʪʨʸʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 
5,6135,20 10)10( =  ʧʣʘʥʢʝʦʥʦʚ, ʯʪʦʙʳ ʩʥʦʚʘ ʧʦʣʫʯʠʪʴ ʯʸʨʥʫʶ ʜʳʨʫ. ʋʤʥʦʞʘʷ ʥʘ ʵʪʦ 

ʯʠʩʣʦ ʤʘʩʩʫ ʧʣʘʥʢʝʦʥʘ (ʥʘ ʝʛʦ ʈʕɻɿ ʚ ʛʨʘʤʤʘʭ), ʧʦʣʫʯʘʝʤ ʧʨʠʤʝʨʥʫʶ ʥʘʙʣʶʜʘʝʤʫʶ 

ʤʘʩʩʫ ʄʝʪʘʛʘʣʘʢʪʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʘ ʵʪʘ ʤʘʩʩʘ ï ʪʦʞʝ ʩʚʦʝʛʦ ʨʦʜʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ (ʌʌʂ), ʦʧʨʝʜʝʣʷʝʤʘʷ ʪʨʝʤʷ ʌʌʂ ʜʦ ʠ ʧʦʩʣʝ 

ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ.  

ɿʜʝʩʴ ʤʳ ʫʯʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʜʦ ʠ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ ʙʳʣʘ 

ʠ ʦʩʪʘʣʘʩʴ ʯʸʨʥʦʡ ʜʳʨʦʡ ï ʵʪʦ ʠ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʝʸ ʤʘʩʩʫ. ʏʝʛʦ ʥʝ ʫʜʘʣʦʩʴ ʩʜʝʣʘʪʴ, 

ʪʘʢ ʵʪʦ ʚʳʯʠʩʣʠʪʴ ʦʩʣʘʙʣʝʥʠʝ ʛʨʘʚʠʪʘʮʠʠ ʧʨʠ ʨʘʩʧʘʜʝ ʠʟʥʘʯʘʣʴʥʦʛʦ ʝʜʠʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʤʝʥʥʦ ʥʘ 41 ʧʦʨʷʜʦʢ (ʥʘʩʪʦʣʴʢʦ ʩʠʣʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʦʥʦʚ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʨʠʪʷʞʝʥʠʝ). 
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ɿʘʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʦʙʲʸʤ 3-ʩʬʝʨʳ ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ ʘ ʨʘʚʝʥ 322 ʘp , ʯʪʦ ʧʣʦʪʥʘʷ 

ʣʠʥʝʡʥʘʷ ʫʧʘʢʦʚʢʘ 10 ʚ ʩʪʝʧʝʥʠ 20,5 ʧʣʘʥʢʝʦʥʦʚ ʦʧʨʝʜʝʣʷʝʪ ʜʠʘʤʝʪʨ 3-ʩʬʝʨʳ, ʥʦ ʥʘʩ 

ʠʥʪʝʨʝʩʫʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʨʷʜʦʢ ʚʝʣʠʯʠʥʳ ʤʘʩʩʳ ʄʝʪʘʛʘʣʘʢʪʠʢʠ, ʥʦ ʥʝ ʥʝʠʟʚʝʩʪʥʦʝ 

ʪʦʯʥʦʝ ʝʸ ʟʥʘʯʝʥʠʝ, ʫʯʠʪʳʚʘʶʱʝʝ ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ ʪʦʯʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʨʘʩʰʠʨʷʶʱʘʷʩʷ ɺʩʝʣʝʥʥʘʷ ï ʥʝ ʯʸʨʥʘʷ ʜʳʨʘ, ʥʦ ʜʳʨʘ ʙʝʣʘʷ, 

ʧʦʣʫʯʘʝʤʘʷ ʠʟ ʯʸʨʥʦʡ ʠʟʤʝʥʝʥʠʝʤ ʟʥʘʢʘ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʤʳ ʠʩʭʦʜʠʣʠ ʠʟ ʨʝʰʝʥʠʷ 

ʜʝ ʉʠʪʪʝʨʘ ʢʘʢ ʜʣʷ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʄʝʪʘʛʘʣʘʢʪʠʢʠ, ʢʦʛʜʘ ʚʩʷ ʤʘʪʝʨʠʷ ʨʘʩʧʘʜʸʪʩʷ ʠ ʦʙʨʘʟʫʝʪ ʥʦʚʳʡ ʚʘʢʫʫʤ ʜʝ 

ʉʠʪʪʝʨʘ, ʚ ʢʦʪʦʨʦʤ ʪʝʥʟʦʨ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ ʤʘʪʝʨʠʠ ʩʚʝʜʸʪʩʷ ʢ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʤʫ 

ʯʣʝʥʫ. ʇʨʠ ʵʪʦʤ ʵʥʪʨʦʧʠʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʨʘʚʥʘ ʯʝʪʚʝʨʪʠ ʧʣʦʱʘʜʠ ʛʦʨʠʟʦʥʪʘ ʩʦʙʳʪʠʡ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʦʙʥʳʝ ʯʘʩʪʠʮʳ ʟʘ ʛʦʨʠʟʦʥʪʦʤ ʩʦʙʳʪʠʡ ʫʜʘʣʷʶʪʩʷ ʦʪ ʥʘʩ ʩʦ ʩʚʝʨʭʩʚʝʪʦʚʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʦʥʠ ʥʝ ʥʘʙʣʶʜʘʝʤʳ ʠ ʩʪʘʥʦʚʷʪʩʷ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ: 

ʜʫʛʠ ʠʭ ʤʠʨʦʚʳʭ ʣʠʥʠʡ ʜʣʷ ʥʘʰʝʛʦ ʫʤʦʟʨʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʦʜʦʙʥʳ, ʪʦ ʝʩʪʴ ʜʣʷ 

ʥʝʢʦʪʦʨʦʛʦ ʚʦʦʙʨʘʞʘʝʤʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʩʪʘʥʦʚʷʪʩʷ ʚʩʧʳʭʠʚʘʶʱʠʤ ʠ ʪʫʪ ʞʝ ʛʘʩʥʫʱʠʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ. 

ʉʠʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʥʘ ʢʦʨʦʪʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ,  

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʟʘʨʷʜʳ ʨʘʟʥʳʭ ʟʥʘʢʦʚ ʚ ʩʨʝʜʥʝʤ ʢʦʤʧʝʥʩʠʨʫʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʠ ʩʣʘʙʝʡʰʝʝ 

(ʫʞʝ ʥʝ ʚʝʢʪʦʨʥʦʝ, ʥʦ ʪʝʥʟʦʨʥʦʝ) ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʧʨʝʜʝʣʷʝʪ ʜʠʥʘʤʠʢʫ 

ʄʝʪʘʛʘʣʘʢʪʠʢʠ ʥʘ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʤʘʩʰʪʘʙʘʭ. ɼʣʷ ʤʘʪʝʤʘʪʠʢʦʚ ʟʘʤʝʪʠʤ, ʯʪʦ 

ʫʨʘʚʥʝʥʠʷʤ ʄʘʢʩʚʝʣʣʘ ʤʦʞʥʦ ʧʨʠʜʘʪʴ ʚʠʜ: ʢʦʜʠʬʬʝʨʝʥʮʠʘʣ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʚʝʢʪʦʨ-

ʧʦʪʝʥʮʠʘʣʘ ʨʘʚʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʭʨʘʥʷʶʱʝʤʫʩʷ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʪʦʢʫ, ʘ 

ʫʨʘʚʥʝʥʠʷʤ ʪʷʛʦʪʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʩ ʣʷʤʙʜʘ-ʯʣʝʥʦʤ ʤʦʞʥʦ ʧʨʠʜʘʪʴ ʘʥʘʣʦʛʠʯʥʳʡ ʚʠʜ: 

ʢʦʜʠʬʬʝʨʝʥʮʠʘʣ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʪʝʪʨʘʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʚʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʦʭʨʘʥʷʶʱʝʤʫʩʷ ʪʝʪʨʘʜʥʦʤʫ ʪʦʢʫ [3] (ʟʜʝʩʴ ʢʦʜʠʬʬʝʨʝʥʮʠʘʣ ï ʵʪʦ ʢʦʚʘʨʠʘʥʪʥʘʷ 

ʜʠʚʝʨʛʝʥʮʠʷ ʬʦʨʤʳ ʩʦ ʟʥʘʢʦʤ ʤʠʥʫʩ ʧʦ ʝʸ ʧʝʨʚʦʤʫ ʢʦʦʨʜʠʥʘʪʥʦʤʫ ʠʥʜʝʢʩʫ, ʘ ʚʥʝʰʥʠʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣ ʦʙʳʯʥʳʤ ʦʙʨʘʟʦʤ ʜʝʡʩʪʚʫʝʪ ʥʘ ʬʦʨʤʫ, ʪʦ ʝʩʪʴ ʥʘ ʪʝʥʟʦʨ ʪʦʣʴʢʦ ʩ 

ʥʠʞʥʠʤʠ ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳʤʠ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʠʥʜʝʢʩʘʤʠ; ʫ ʪʝʪʨʘʜʥʦʛʦ ʪʦʢʘ ʦʜʠʥ 

ʠʥʜʝʢʩ ʢʦʦʨʜʠʥʘʪʥʳʡ, ʦʜʠʥ ï ʣʦʨʝʥʮʝʚ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʣʦʨʝʥʮʝʚʳʭ ʚʨʘʱʝʥʠʷʭ 

ʪʝʪʨʘʜʥʦʛʦ ʧʦʣʷ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʤʝʪʨʠʢʫ, ʢʨʠʚʠʟʥʫ ʠ ʢʨʫʯʝʥʠʝ ʚ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ-

ʂʘʨʪʘʥʘ ʩ ʪʦʨʩʠʦʥʥʳʤʠ ʧʦʣʷʤʠ ʂʘʨʪʘʥʘ (1922), ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʫ ʕʡʥʰʪʝʡʥʘ (1915) ʚ 

ʝʛʦ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ). 

ʊʝʦʨʠʷ ʩʪʨʫʥ ʨʘʩʰʠʨʷʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʜʦ 10-ʪʠ: 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʡ 4-ʤʠʨ ʩʦʙʳʪʠʡ ʟʝʨʥʠʩʪ, ʠ ʟʸʨʥʘ ʠʤʝʶʪ ʚʥʫʪʨʝʥʥʶʶ ʨʘʟʤʝʨʥʦʩʪʴ 

ʯʠʩʣʦʤ 6. ʇʦʩʢʦʣʴʢʫ ʘʢʪʫʘʣʴʥʦʡ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʚʠʜʠʤʦ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʠʨʦʜʝ [4], 

ʧʝʨʝʡʜʸʤ ʦʪ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʢ ʩʚʝʨʭʙʦʣʴʰʠʤ ʢʦʥʝʯʥʳʤ ʚʝʣʠʯʠʥʘʤ ʠ ʙʫʜʝʤ ʩʯʠʪʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦ 9-ʤʝʨʥʦʡ ʩʬʝʨʦʡ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʦʥʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʚʦʝʛʦ ʦʙʲʸʤʘ 

ʨʘʩʧʘʣʘʩʴ ʥʘ 3-ʩʬʝʨʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ ʥʘ 41 ʧʦʨʷʜʦʢ (ʦʪ 1310-  ʩʤ ʜʦ  
2810 ʩʤ), ʫʤʥʦʞʝʥʥʫʶ ʥʘ 6-ʩʬʝʨʫ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʝʸ ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ ʥʘ 20,5 ʧʦʨʷʜʢʦʚ 

(ʦʪ 1310-   ʩʤ ʜʦ ʧʨʠʤʝʨʥʦ 3310- ʩʤ, ʯʪʦ ʦʪʚʝʯʘʝʪ ʧʣʘʥʢʦʚʩʢʦʡ ʜʣʠʥʝ ʩʪʨʫʥʳ ʢʘʢ ʧʨʝʜʝʣʫ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ ʨʝʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ), ʪʘʢ ʯʪʦ ʦʙʱʠʡ 

ʦʙʲʸʤ ʥʝ ʠʟʤʝʥʠʣʩʷ. ʋʢʘʟʘʥʥʦʝ ʨʘʟʜʫʚʘʥʠʝ ʥʘ 41 ʧʦʨʷʜʦʢ ʤʦʛʣʦ ʙʳʪʴ ʩʚʷʟʘʥʦ, ʢʘʢ ʫʞʝ 

ʙʳʣʦ ʩʢʘʟʘʥʦ, ʩ ʦʩʣʘʙʣʝʥʠʝʤ ʥʘ ʵʪʦʪ ʧʦʨʷʜʦʢ ʛʨʘʚʠʪʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 



ɺʠʜʳ ʬʠʟʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʛʠʧʦʪʝʟʘ ʬʨʠʜʤʦʥʦʚ 

22  ʉʃʆɾʅʓɽ ʉʀʉʊɽʄʓ, ˉ 3 (24), 2017   

 

ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʦʤ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʝʜʠʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʨʝʟʢʦ 

ʫʤʝʥʴʰʠʚʰʝʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʟʘʨʷʜ ʤʘʪʝʨʠʠ.  ʇʨʠ ʵʪʦʤ ʝʩʪʝʩʪʚʝʥʥʦ ʩʯʠʪʘʪʴ 

ʦʜʥʦʨʦʜʥʦʝ ʠʟʦʪʨʦʧʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 3-ʩʬʝʨʦʡ ʜʝ ʉʠʪʪʝʨʘ. ɿʘʤʝʪʠʤ, ʯʪʦ ʤʘʩʩʘ ʪʝʣʘ ʢʘʢ 

ʧʦʣʦʚʠʥʘ ʝʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʜʠʫʩʘ 
2/2 cGmrg = ʦʜʥʦʤʝʨʥʘ (ʨʘʟʤʝʨʥʦʩʪʴ ʤʘʩʩʳ ï 

ʦʙʨʘʪʥʘʷ ʜʣʠʥʘ), ʘ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʪʨʸʭʤʝʨʥʦ. 

ʅʘʯʘʣʴʥʘʷ ʤʘʩʩʘ-ʵʥʝʨʛʠʷ ɺʩʝʣʝʥʥʦʡ ʚʩʷ ʙʳʣʘ ʪʸʤʥʦʡ ʚʘʢʫʫʤʥʦʡ ʵʥʝʨʛʠʝʡ 

(ʦʜʥʦʨʦʜʥʳʡ ʬʦʥ). ʉʝʛʦʜʥʷ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʚʘʢʫʫʤʥʘʷ 

ʵʥʝʨʛʠʷ ʩʦʩʪʘʚʣʷʝʪ 68,3%, ʥʝʦʜʥʦʨʦʜʥʘʷ ʪʸʤʥʘʷ ʤʘʪʝʨʠʷ ʩʦʩʪʘʚʣʷʝʪ 26,8% (ʧʦʩʢʦʣʴʢʫ 

ʩʣʦʚ ʥʝ ʭʚʘʪʘʝʪ, ʤʘʩʩʫ-ʵʥʝʨʛʠʶ ʨʘʟʜʝʣʠʣʠ ʥʘ ʵʥʝʨʛʠʶ ʠ ʤʘʪʝʨʠʶ ʢʘʢ ʢʚʘʥʪʳ 

ʚʦʟʙʫʞʜʝʥʠʷ ʚʘʢʫʫʤʘ), ʘʪʦʤʳ 4,9%. ɺʘʢʫʫʤʥʘʷ ʵʥʝʨʛʠʷ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʧʦʩʪʦʷʥʥʫʶ ʧʣʦʪʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʬʦʥʘ, ʪʸʤʥʘʷ ʤʘʪʝʨʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʚʠʜʠʤʦʡ ʤʘʪʝʨʠʝʡ ʪʦʣʴʢʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦ. ʋʩʢʦʨʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ 
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0 10195,2/ --Ö== saaH "  (ʪʦʯʢʘ ʦʟʥʘʯʘʝʪ 

ʧʨʦʠʟʚʦʜʥʫʶ ʧʦ ʚʨʝʤʝʥʠ ʦʪ ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʄʝʪʘʛʘʣʘʢʪʠʢʠ).  

ɽʩʣʠ ʧʨʠʥʷʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ  ʟʘ ʝʜʠʥʠʮʫ, ʪʦ ʧʦʩʪʦʷʥʥʘʷ 

ʪʷʛʦʪʝʥʠʷ ʨʘʚʥʘ 4110- , ʜʣʷ ʥʫʢʣʦʥʦʚ ʩ ʤʘʩʩʦʡ g24102 -Ö ʪʷʛʦʪʝʥʠʝ ʦʪʚʝʯʘʝʪ ʚʝʣʠʯʠʥʝ 

3610- , ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʚʘʨʢʦʚ ʚ ʥʫʢʣʦʥʝ - ʚʝʣʠʯʠʥʝ410-, ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʥʫʢʣʦʥʦʚ - 410-, ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʫʢʣʦʥʦʚ ʚ ʷʜʨʝ ʘʪʦʤʦʚ (ʦʙʤʝʥ ʤʝʟʦʥʘʤʠ) 

ʨʘʚʥʦ 20, ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʚʘʨʢʦʚ ʚʥʫʪʨʠ ʥʫʢʣʦʥʦʚ (ʦʙʤʝʥ ʛʣʶʦʥʘʤʠ) ʨʘʚʥʦ 

60. 

ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʯʘʩʪʠʮ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʨʘʚʠʪʦʥʦʚ ʩʚʷʟʘʥʘ ʩ ʩʠʤʤʝʪʨʠʷʤʠ 

ʛʨʫʧʧʳ SU(3)xSU(2)xU(1) ʢʘʢ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʩʧʘʜʘ ʥʘ ʫʢʘʟʘʥʥʳʝ ʧʦʜʛʨʫʧʧʳ ʠʩʭʦʜʥʦʡ 

ʛʨʫʧʧʳ ʃʠ SU(5), SO(32), ɽ6 ʠʣʠ  E(8)ʭɽ(8). ʇʨʠ ʵʪʦʤ ʩʠʤʤʝʪʨʠʠ ʧʦʜʛʨʫʧʧ SU(3) ʠ 

U(1) ʪʦʯʥʳʝ, ʘ ʩʠʤʤʝʪʨʠʷ ʧʦʜʛʨʫʧʧʳ  SU(2) ï ʥʘʨʫʰʝʥʥʘʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦʟʥʠʢʘʶʪ 

ʩʪʘʙʠʣʴʥʳʝ ʥʫʢʣʦʥʳ (ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ), ʦʙʨʘʟʦʚʘʥʥʳʝ ʩʚʷʟʘʥʥʳʤʠ  ʛʣʶʦʥʘʤʠ 

ʪʨʦʡʢʘʤʠ ʢʚʘʨʢʦʚ, ʩʪʘʙʠʣʴʥʳʝ ʬʦʪʦʥʳ ʠ ʥʝʩʪʘʙʠʣʴʥʳʝ 
0,ZW°
ʙʦʟʦʥʳ, ʦʪʚʝʯʘʶʱʠʝ  

ʛʨʫʧʧʝ SU(2). ɿʜʝʩʴ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʩʯʠʪʘʪʴ ʛʨʫʧʧʦʡ ʚʝʣʠʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʛʨʫʧʧʫ ʃʠ )8(
~

)8( ExE , ʨʘʩʧʘʜʘʶʱʫʶʩʷ ʥʘ ʫʢʘʟʘʥʥʳʝ 

ʧʦʜʛʨʫʧʧʳ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ (ʦʥʘ ʦʧʠʩʳʚʘʝʪ ʚʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʢʨʦʤʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ) ʠ ʥʘ ʜʫʘʣʴʥʳʝ ʠʤ ʧʦʜʛʨʫʧʧʳ )1(
~

)2(
~

)3(
~

UxUxSUS .   

ʊʦ ʝʩʪʴ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ,  ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʝʱʸ ʥʝ ʦʪʢʨʳʪʘʷ ʥʦʚʘʷ,  ʜʫʘʣʴʥʘʷ 

ʩʠʤʤʝʪʨʠʷ. ʇʝʨʝʭʦʜ ʢ ʜʫʘʣʴʥʳʤ ʩʠʤʤʝʪʨʠʷʤ ʘʥʘʣʦʛʠʯʝʥ ʚʟʘʠʤʥʦʡ ʟʘʤʝʥʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʪʝʥʟʦʨʘ, ʜʫʘʣʴʥʦʛʦ 

ʠʩʭʦʜʥʦʤʫ ʪʝʥʟʦʨʫ ʢʘʢ ʚʥʝʰʥʝʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʫ ʚʝʢʪʦʨ-ʧʦʪʝʥʮʠʘʣʘ, ʪʦ ʝʩʪʴ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ï ʝʛʦ ʨʦʪʦʨʫ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ʩʚʷʟʥʦʩʪʠ  ʜʣʷ ʧʦʣʝʡ ʗʥʛʘ-

ʄʠʣʣʩʘ (ʥʠʞʝ g ï ʢʦʥʩʪʘʥʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚ ʩʣʫʯʘʝ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ eg= , ʛʜʝ ʝ ï 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ) ʠʤʝʝʤ: 

.]),[( nm
nmmnnm dxdxAAgAAdAF Ø+µ-µ==                            (1) 

ɺ ʜʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʪʝʥʟʦʨ ʝʩʪʴ ʚʥʝʰʥʠʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣ ʜʫʘʣʴʥʦʛʦ ʚʝʢʪʦʨ-ʧʦʪʝʥʮʠʘʣʘ 
m

mdxA
~

, ʠ ʚʤʝʩʪʦ ʥʝʩʪʘʙʠʣʴʥʳʭ ʜʫʘʣʴʥʳʭ 
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ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʥʝʩʪʘʙʠʣʴʥʳʝ ʜʫʘʣʴʥʳʝ ʤʘʛʥʠʪʥʳʝ ʟʘʨʷʜʳ: 

ʚʝʜʴ ʚʥʝʰʥʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣ d ʠ ʚʥʝʰʥʠʡ ʢʦʜʠʬʬʝʨʝʥʮʠʘʣ **= -d1d  ʩʫʪʴ 

ʥʠʣʴʧʦʪʝʥʪʥʳʝ ʦʧʝʨʘʪʦʨʳ ʩ ʥʫʣʝʚʳʤ ʢʚʘʜʨʘʪʦʤ ( ).0,0 1 =**== -dddd dd  ɿʜʝʩʴ ʩʠʤʚʦʣ 

* ʝʩʪʴ ʦʧʝʨʘʪʦʨ ʍʦʜʞʘ, ʧʝʨʝʚʦʜʷʱʠʡ ʨ-ʬʦʨʤʫ (ʪʝʥʟʦʨ ʩ ʨ ʥʠʞʥʠʤʠ 

ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳʤʠ ʠʥʜʝʢʩʘʤʠ) ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʠ  ʨʘʟʤʝʨʥʦʩʪʠ n ʚ ʬʦʨʤʫ ʩʪʝʧʝʥʠ n-p. 

ʇʨʠ ʵʪʦʤ  ʜʠʬʬʝʨʝʥʮʠʘʣ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʝʪʨʠʢʠ, ʘ ʢʦʜʠʬʬʝʨʝʥʮʠʘʣ  ʦʪ ʥʝʸ ʟʘʚʠʩʠʪ 

ʯʝʨʝʟ ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʠʟ ʦʧʨʝʜʝʣʠʪʝʣʷ ʤʘʪʨʠʮʳ ʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ g- .  

ʅʘʧʨʠʤʝʨ, ʦʙʲʸʤ ʤʠʨʘ ʩʦʙʳʪʠʡ ʨʘʚʝʥ  

ññ ñ ØØØ-=-=* ,1 32104 dxdxdxdxggxd          (2) 

ʛʜʝ 1 ʢʘʢ ʧʦʩʪʦʷʥʥʘʷ ʬʫʥʢʮʠʷ ʝʩʪʴ ʥʫʣʴ-ʬʦʨʤʘ. ɺʥʝʰʥʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣ (ʯʘʩʪʥʘʷ 

ʧʨʦʠʟʚʦʜʥʘʷ ʪʝʥʟʦʨʘ ʧʦ ʢʦʦʨʜʠʥʘʪʝ ʩ ʜʘʣʴʥʝʡʰʠʤ ʘʣʴʪʝʨʥʠʨʦʚʘʥʠʝʤ) ʫʚʝʣʠʯʠʚʘʝʪ 

ʩʪʝʧʝʥʴ ʬʦʨʤʳ ʥʘ ʝʜʠʥʠʮʫ, ʘ ʢʦʜʠʬʬʝʨʝʥʮʠʘʣ ʝʸ ʥʘ ʝʜʠʥʠʮʫ ʫʤʝʥʴʰʘʝʪ. ʀʭ 

ʩʦʧʨʷʞʸʥʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʬʦʨʤ 

ʦʜʥʦʡ ʩʪʝʧʝʥʠ ñ *Ø= gaga :),(    (ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʬʦʨʤ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʨʘʚʥʦ ʥʫʣʶ, 

ʪʨʠʚʠʘʣʴʥʦ) ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʠ ʩ ʧʫʩʪʦʡ ʛʨʘʥʠʮʝʡ ʠʤʝʝʤ ).,(),( bdaba =d         

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʧʨʠ ʨʘʩʧʘʜʝ ʠʩʭʦʜʥʦʡ ʛʨʫʧʧʳ ʥʘ ʧʦʜʛʨʫʧʧʳ ʠ ʧʝʨʝʭʦʜʝ ʢ 

ʜʫʘʣʴʥʳʤ ʧʦʣʷʤ ʪʦʯʥʳʝ ʠ ʥʝʪʦʯʥʳʝ ʩʠʤʤʝʪʨʠʠ ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ, ʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʠʟʤʝʥʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴ  ʦʪʚʝʯʘʶʱʠʭ ʩʠʤʤʝʪʨʠʷʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ.   ʊʦʛʜʘ 

ʩʪʘʙʠʣʴʥʳʤʠ ʙʫʜʫʪ ʪʦʣʴʢʦ ʯʘʩʪʠʮʳ ʜʣʷ ʛʨʫʧʧʳ ),2(
~
US  ʜʫʘʣʴʥʦʡ ʛʨʫʧʧʝ SU(2). 

ʅʘʟʦʚʸʤ ʦʪʚʝʯʘʶʱʠʝ ʧʦʜʛʨʫʧʧʝ ʩʠʤʤʝʪʨʠʠ )2(
~
US ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ 

ʬʨʠʜʤʦʥʘʤʠ. ʏʘʩʪʠʮʳ, ʦʪʚʝʯʘʶʱʠʝ ʦʩʪʘʣʴʥʳʤ ʜʚʫʤ ʧʦʜʛʨʫʧʧʘʤ, ʩʯʠʪʘʝʤ 

ʨʘʩʧʘʚʰʠʤʠʩʷ ʠ ʦʪʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ɺʩʝʣʝʥʥʦʡ. ʉʯʠʪʘʝʤ, ʯʪʦ 

ʨʘʩʧʘʚʰʠʝʩʷ ʥʝʩʪʘʙʠʣʴʥʳʝ ʜʫʘʣʴʥʳʝ ʥʫʢʣʦʥʳ ʠ ʬʦʪʦʥʳ ʜʘʣʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʤʘʩʩʫ-

ʵʥʝʨʛʠʶ ʚʘʢʫʫʤʘ ʜʝ ʉʠʪʪʝʨʘ, ʢ ʢʦʪʦʨʦʤʫ ʩʪʨʝʤʠʪʩʷ ʩʦʩʪʦʷʥʠʝ ʥʘʙʣʶʜʘʝʤʦʡ 

ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ.   ʇʦʣʥʘʷ ʤʘʩʩʘ-ʵʥʝʨʛʠʷ ʦʙʳʯʥʳʭ ʠ ʜʫʘʣʴʥʳʭ ʯʘʩʪʠʮ ʤʦʞʝʪ 

ʙʪrʴ ʨʘʟʥʦʡ.   

ɼʣʷ ʦʮʝʥʢʠ ʤʘʩʩʳ ʬʨʠʜʤʦʥʘ ʨʘʩʩʤʦʪʨʠʤ ʪʘʢʦʚʫʶ ʜʣʷ ʥʫʢʣʦʥʘ. ʇʦʩʢʦʣʴʢʫ ʤʘʩʩʘ 

ʥʫʢʣʦʥʘ ʥʘ 19 ʧʦʨʷʜʢʦʚ ʤʝʥʴʰʝ ʧʣʘʥʢʦʚʩʢʦʡ ʤʘʩʩʳ, ʪʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʛʦ ʨʘʟʤʝʨ ʥʘ 

19 ʧʦʨʷʜʢʦʚ ʙʦʣʴʰʝ ʧʣʘʥʢʦʚʩʢʦʡ ʜʣʠʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ, 

ʧʨʠʤʝʨʥʫʶ ʤʘʩʩʫ ʟʚʝʟʜʳ ʪʠʧʘ ʩʦʣʥʝʯʥʦʡ ʤʘʩʩʳ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʜʫʘʣʴʥʘʷ ʪʸʤʥʘʷ ʤʘʪʝʨʠʷ ʧʨʠʤʝʨʥʦ ʚ ʪʦʤ ʞʝ ʢʦʣʠʯʝʩʪʚʝ, ʯʪʦ ʠ ʚʠʜʠʤʘʷ, ʪʦ ʝʩʪʴ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʤʝʨʥʦ .102 56gÖ  ɺ ʤʦʤʝʥʪ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ ʦʥʘ ʤʦʛʣʘ ʠʤʝʪʴ  

ʧʨʝʜʝʣʴʥʫʶ ʧʣʘʥʢʦʚʩʢʫʶ ʧʣʦʪʥʦʩʪʴ plr ʠ ʦʙʨʘʟʦʚʳʚʘʪʴ 3-ʩʬʝʨʫ ʜʝ ʉʠʪʪʝʨʘ ʨʘʜʠʫʩʘ 

ʢʨʠʚʠʟʥʳ  .106,1 13cma -Ö=  ʂʩʪʘʪʠ, ʧʦʩʢʦʣʴʢʫ 3-ʩʬʝʨʘ ʥʝ ʠʤʝʝʪ ʛʨʘʥʠʮʳ, ʧʦʣʥʘʷ ʤʘʩʩʘ-

ʵʥʝʨʛʠʷ ʤʠʨʘ ʨʘʚʥʘ ʥʫʣʶ, ʠ ʤʘʩʩʘ-ʵʥʝʨʛʠʷ ʤʘʪʝʨʠʠ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʝʡ. ʇʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʶʪʩʷ ʦʙʝ 

ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ ʜʨʫʛ ʜʨʫʛʘ ʢʦʤʧʦʥʝʥʪʳ. ɿʘʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʦʩʪʨʦʚʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʧʣʦʩʢʦʤ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʘʩʩʘ-ʵʥʝʨʛʠʷ ʩʚʦʙʦʜʥʦʛʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ  ʢʦʤʧʝʥʩʠʨʫʝʪ ʪʦʣʴʢʦ ʧʦʣʦʚʠʥʫ  ʤʘʩʩʳ-ʵʥʝʨʛʠʠ ʚʝʱʝʩʪʚʘ, ʪʘʢ 

ʯʪʦ ʧʦʣʥʘʷ ʤʘʩʩʘ-ʵʥʝʨʛʠʷ ʩʠʩʪʝʤʳ ʧʦʣʦʞʠʪʝʣʴʥʘ [5-6]. 
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ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʪʸʤʥʘʷ ʤʘʪʝʨʠʷ ʧʦ ʧʦʨʷʜʢʫ ʚʝʣʠʯʠʥʳ ʠʤʝʝʪ ʧʨʠʤʝʨʥʦ ʪʫ ʞʝ 

ʧʦʣʥʫʶ ʤʘʩʩʫ, ʯʪʦ ʠ ʚʠʜʠʤʘʷ ʤʘʪʝʨʠʷ. ɽʸ ʦʙʨʘʟʫʶʪ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʦʜʠʥʘʢʦʚʳʝ 

ʯʘʩʪʠʮʳ, ʦʪʚʝʯʘʶʱʠʝ ʛʨʫʧʧʝ ʩʠʤʤʝʪʨʠʠ, ʜʫʘʣʴʥʦʡ ʛʨʫʧʧʝ SU(2). ɺ ʤʦʤʝʥʪ ɹʦʣʴʰʦʛʦ 

ɺʟʨʳʚʘ ʄʝʪʘʛʘʣʘʢʪʠʢʘ ʤʦʛʣʘ ʥʘʧʦʤʠʥʘʪʴ ʩʚʦʝʛʦ ʨʦʜʘ çʧʝʨʚʦʘʪʦʤ ʃʝʤʝʪʨʘè ʩ 

ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʨʘʜʠʫʩʦʤ ʢʨʠʚʠʟʥʳ, ʙʣʠʟʢʠʤ ʨʘʟʤʝʨʫ ʘʪʦʤʥʦʛʦ ʷʜʨʘ, ʠ ʩ ʧʣʘʥʢʦʚʩʢʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʤʘʪʝʨʠʠ ʚʘʢʫʫʤʘ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʬʨʠʜʤʦʥʳ ʪʸʤʥʦʡ ʤʘʪʝʨʠʠ ʩʚʷʟʘʥʳ ʩ 

ʧʣʘʥʢʦʚʩʢʦʡ ʜʣʠʥʦʡ ʧʨʠʤʝʨʥʦ ʪʘʢ, ʢʘʢ ʠ ʦʙʨʘʟʫʶʱʠʝ ʟʚʸʟʜʳ ʥʫʢʣʦʥʳ ʚʠʜʠʤʦʡ 

ʤʘʪʝʨʠʠ: .)106,1(106,1106,1 2233313 cmcmcm --- Ö=ÖÖÖ  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʤʝʨ ʬʨʠʜʤʦʥʘ 

23106,1 -Ö cm (ʪʘʢ ʯʪʦ ʬʨʠʜʤʦʥʳ, ʚ ʤʠʣʣʠʘʨʜ ʨʘʟ ʤʝʥʴʰʠʝ ʥʫʢʣʦʥʦʚ ʧʦ ʨʘʟʤʝʨʫ, ʚʝʜʫʪ 

ʩʝʙʷ ʧʦʯʪʠ ʢʘʢ ʪʦʯʝʯʥʳʝ ʯʘʩʪʠʮʳ ʩʨʝʜʠ ʥʫʢʣʦʥʦʚ), ʘ ʤʘʩʩʘ ʧʨʠʤʝʨʥʦ ʥʘ 9 ʧʦʨʷʜʢʦʚ 

ʙʦʣʴʰʝ ʤʘʩʩʳ ʥʫʢʣʦʥʘ ʠ ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ .10 15g-
 ʅʘʧʦʤʥʠʤ, ʯʪʦ ʪʝʦʨʠʷ ʯʘʩʪʠʮ 

ʥʫʞʜʘʝʪʩʷ ʚ ʩʪʘʙʠʣʴʥʳʭ ʯʘʩʪʠʮʘʭ ʩ ʤʘʩʩʦʡ ʧʦʨʷʜʢʘ .10 15g-
 ʇʦʩʢʦʣʴʢʫ ʬʨʠʜʤʦʥʳ 

ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʩʠʤʤʝʪʨʠʠ, ʜʫʘʣʴʥʦʡ ʩʪʘʥʜʘʨʪʥʦʡ ʛʨʫʧʧʝ, ʦʥʠ ʪʦʣʴʢʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʯʘʩʪʠʮʘʤʠ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ. ʇʦʵʪʦʤʫ ʠ ʧʦ 

ʧʨʠʯʠʥʝ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ ʦʥʠ ʛʦʜʷʪʩʷ ʥʘ ʨʦʣʴ ʯʘʩʪʠʮ ʪʸʤʥʦʡ ʤʘʪʝʨʠʠ, ʥʘʧʦʤʠʥʘʶʱʝʡ 

ʭʦʣʦʜʥʫʶ ʧʳʣʴ ʙʝʟ ʜʘʚʣʝʥʠʷ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʸʤʥʦʡ ʵʥʝʨʛʠʠ ʩ ʫʨʘʚʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ 

r-=p ).  

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʛʠʧʦʪʝʟʫ ʨʘʩʧʘʜʘ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ. ɺ ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ɺʩʝʣʝʥʥʘʷ ʤʦʛʣʘ ʠʤʝʪʴ ʩʦʩʪʦʷʥʠʝ ʘʪʦʤʘ ʃʝʤʝʪʨʘ ʩ ʪʦʧʦʣʦʛʠʝʡ 3-ʩʬʝʨʳ ʠ ʩ 

ʧʣʘʥʢʦʚʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ. ɺ ʵʪʦʤ ʢʚʘʥʪʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʤʠʨʘ ʬʣʫʢʪʫʘʮʠʠ ʤʝʪʨʠʢʠ ʙʳʣʠ 

ʩʨʘʚʥʠʤʳ ʩ ʩʘʤʦʡ ʤʝʪʨʠʢʦʡ, ʪʘʢ ʯʪʦ ʤʝʪʨʠʢʘ ʙʳʣʘ ʦʜʥʦʨʦʜʥʦʡ ʠ ʠʟʦʪʨʦʧʥʦʡ ʤʝʪʨʠʢʦʡ 

ʚʘʢʫʫʤʘ ʩ  ʫʨʘʚʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʤʘʪʝʨʠʠ ʚʘʢʫʫʤʘ r-=p  (ʚʝʜʴ ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ 

ʠʩʢʣʶʯʘʝʪ ʘʙʩʦʣʶʪʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʧʫʩʪʦʪʫ). ɽʩʣʠ ʧʣʦʪʥʦʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʘ, ʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʘ ʠ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʪʝʥʟʦʨ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ 

ʚʘʢʫʫʤʘ. ʇʦʩʪʦʷʥʩʪʚʦ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʣʷʤʙʜʘ-ʯʣʝʥʘ ʩʣʝʜʫʝʪ ʠʟ ʩʚʸʨʥʫʪʳʭ ʪʦʞʜʝʩʪʚ 

ɹʴʷʥʢʠ ʜʣʷ ʫʨʘʚʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ ʩ ʵʪʠʤ ʯʣʝʥʦʤ (ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʚ ʢʚʘʥʪʦʚʦʡ 

ʛʨʘʚʠʪʘʮʠʠ ʣʘʛʨʘʥʞʠʘʥ ʩʦʜʝʨʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʯʣʝʥʳ ʩ ʪʝʥʟʦʨʦʤ ʈʠʤʘʥʘ, ʚʢʣʘʜ 

ʢʦʪʦʨʳʭ ʚ ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ ʤʘʣ ʥʘ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʫʨʦʚʥʝ). ʊʦʛʜʘ ʤʠʨ  ʩʦʙʳʪʠʡ ʙʳʣ  

ʙʳ ʦʜʥʦʧʦʣʦʩʪʥʳʤ ʛʠʧʝʨʙʦʣʦʠʜʦʤ ʩ ʟʘʤʢʥʫʪʳʤʠ ʣʠʥʠʷʤʠ ʚʨʝʤʝʥʠ ʚ ʝʛʦ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ  ʦʩʠ  ʩʠʤʤʝʪʨʠʠ ʩʝʯʝʥʠʷʭ. ʅʦ ʚ ʬʝʡʥʤʘʥʦʚʩʢʦʠ ʠʥʪʝʛʨʘʣʝ ʧʦ ʧʫʪʷʤ 

ʣʠʥʠʠ ʚʨʝʤʝʥʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʦʨʠʝʥʪʘʮʠʡ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠ ʙʳ ʜʨʫʛ ʜʨʫʛʘ, ʠ ʪʘʢʦʡ 

ʤʠʨ ʥʝ ʤʦʛ ʙʳ ʨʦʜʠʪʴʩʷ ʠ ʨʘʩʰʠʨʷʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ.  

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʜʘʚʣʝʥʠʠ ʚʘʢʫʫʤʘ ʤʠʨ ʩʦʙʳʪʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʦʧʦʣʦʩʪʥʳʤ ʛʠʧʝʨʙʦʣʦʠʜʦʤ ʩ ʦʩʴʶ ʚʨʝʤʝʥʠ ʚ ʨʦʣʠ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʠ ʩ 

ʪʨʸʭʤʝʨʥʳʤʠ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʵʪʦʡ ʦʩʠ ʨʘʩʰʠʨʷʶʱʠʤʠʩʷ (ʧʦʩʣʝ ʧʨʝʜʝʣʴʥʦʛʦ ʩʞʘʪʠʷ)  

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʪʨʸʭʤʝʨʥʳʤʠ ʩʬʝʨʘʤʠ. ʇʨʠ ʵʪʦʤ ʛʠʧʝʨʙʦʣʦʠʜ ʠʤʝʝʪ ʪʨʸʭʤʝʨʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʣʦʩʢʦʩʪʠ ʚ ʨʦʣʠ ʦʙʨʘʟʫʶʱʠʭ (ʥʘʧʦʤʥʠʤ, ʯʪʦ ʠ ʦʙʳʯʥʳʡ 

ʜʚʫʭʤʝʨʥʳʡ ʛʠʧʝʨʙʦʣʦʠʜ ʦʙʨʘʟʫʝʪʩʷ ʚʨʘʱʝʥʠʝʤ  ʧʨʷʤʦʡ ʣʠʥʠʠ ʚʦʢʨʫʛ ʜʨʫʛʦʡ ʧʨʷʤʦʡ 

ʣʠʥʠʠ, ʩ ʥʠʤ ʩʢʨʝʱʝʥʥʦʡ). ʅʘʙʣʶʜʘʝʤʳʝ ʧʣʦʩʢʠʝ ʪʨʸʭʤʝʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ ʩʦʧʫʪʩʪʚʫʶʪ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʤʘʪʝʨʠʠ. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ 

ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʝʸ ʵʣʝʤʝʥʪʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ: ʧʨʝʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʩʚʝʪʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʣʠʰʴ ʧʨʠʯʠʥʥʦ ʩʚʷʟʘʥʥʳʝ ʦʙʣʘʩʪʠ. ɿʘʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ, ʩʪʨʦʛʦ 
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ʛʦʚʦʨʷ, ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʥʝ ʷʚʣʷʝʪʩʷ ʚ ʦʙʳʯʥʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ ʩʢʦʨʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ 

ʜʣʷ ʚʦʦʙʨʘʞʘʝʤʦʛʦ ʩʚʝʪʦʚʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʠʟ-ʟʘ ʧʨʝʜʝʣʴʥʦʛʦ ʣʦʨʝʥʮʝʚʘ ʩʦʢʨʘʱʝʥʠʷ 

ʜʣʠʥ ʜʦ ʥʫʣʷ ʧʨʦʜʦʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʩʯʝʟʘʝʪ, ʠ ʦʙʳʯʥʦʝ 1+3 

ʨʘʩʱʝʧʣʝʥʠʝ ʤʠʨʘ ʩʦʙʳʪʠʡ ʥʘ ʦʜʥʦʤʝʨʥʦʝ ʚʨʝʤʷ ʠ ʪʨʸʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʟʘʤʝʥʷʝʪʩʷ ʝʛʦ 2+2 ʨʘʩʱʝʧʣʝʥʠʝʤ. ɸ ʧʦʩʢʦʣʴʢʫ ʩʦʙʩʪʚʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʚʘʥʪʦʚʦʛʦ 

ʦʧʝʨʘʪʦʨʘ ʩʢʦʨʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʣʶʩ-ʤʠʥʫʩ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʵʪʦ ʨʘʩʱʝʧʣʝʥʠʝ 

ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʝʨʚʠʯʥʳʤ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦ ʩʯʠʪʘʪʴ ʧʨʝʜʝʣʴʥʦʡ ʧʣʘʥʢʦʚʩʢʦʡ 

ʧʣʦʪʥʦʩʪʴʶ. ʅʦ ʪʦʛʜʘ ʵʪʦ ʤʠʨ ʜʝ ʉʠʪʪʝʨʘ ʧʣʘʥʢʦʚʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩ ʨʘʜʠʫʩʦʤ ʢʨʠʚʠʟʥʳ 

.106,1 13ʩm-Ö  ɹʦʣʴʰʦʡ ɺʟʨʳʚ ʝʩʪʝʩʪʚʝʥʥʦ ʩʚʷʟʘʪʴ ʩ ʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʦʤ 

ʚʘʢʫʫʤʘ. ʉʦʭʨʘʥʷʶʱʘʷʩʷ ʤʘʩʩʘ ʄʝʪʘʛʘʣʘʢʪʠʢʠ (ʚʘʢʫʫʤ ʧʣʶʩ ʚʝʱʝʩʪʚʦ) ʙʳʣʘ 

ʚʘʢʫʫʤʥʦʡ ʤʘʩʩʦʡ, ʠ ʚʘʢʫʫʤ ʧʦʯʪʠ ʚʩʶ ʩʚʦʶ ʤʘʩʩʫ ʦʪʜʘʣ ʯʘʩʪʠʮʘʤ ʚʝʱʝʩʪʚʘ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʟʣʫʯʝʥʠʷ) ʢʘʢ ʢʚʘʥʪʘʤ ʚʦʟʙʫʞʜʝʥʠʷ ʚʘʢʫʫʤʘ. ɺʦʟʥʠʢ ʦʜʥʦʧʦʣʦʩʪʥʳʡ 

ʛʠʧʝʨʙʦʣʦʠʜ ʩ ʨʘʜʠʫʩʦʤ ʢʨʠʚʠʟʥʳ ʧʝʨʝʰʝʡʢʘ .1028cm  ʀʟ ʨʝʰʝʥʠʷ ʜʝ ʉʠʪʪʝʨʘ 

ʫʨʘʚʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ ʜʣʷ ʦʜʥʦʨʦʜʥʦʡ ʠʟʦʪʨʦʧʥʦʡ ɺʩʝʣʝʥʥʦʡ ʩ ʨʘʜʠʫʩʦʤ ʢʨʠʚʠʟʥʳ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʘ ʜʣʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʯʣʝʥʘ ʠʤʝʝʤ 2/3 ʘ=L . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʡ ʯʣʝʥ ʫʤʝʥʴʰʠʣʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 82 ʧʦʨʷʜʢʘ ʩ  ʚʝʣʠʯʠʥʳ ʧʨʠʤʝʨʥʦ 
22610 -cm  ʜʦ ʚʝʣʠʯʠʥʳ .10 256 -- cm  ʉʠʣʴʥʘʷ ʛʨʘʚʠʪʘʮʠʷ ʩʪʷʛʠʚʘʝʪ ʛʝʦʤʝʪʨʠʶ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʩʣʘʙʘʷ ï ʦʩʣʘʙʣʷʝʪ ʩʪʷʛʠʚʘʥʠʝ.  

ʄʘʩʩʘ ʄʝʪʘʛʘʣʘʢʪʠʢʠ ʨʘʚʥʘ ʤʘʩʩʝ ʩʪʨʫʥʳ ʧʣʘʥʢʦʚʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʧʣʘʥʢʦʚʩʢʦʛʦ 

ʩʝʯʝʥʠʷ ʠ ʜʣʠʥʦʡ .1028cm  ʕʪʘ ʩʪʨʫʥʘ ʩʣʦʚʥʦ ʙʳʣʘ ʚʥʘʯʘʣʝ ʧʣʦʪʥʦ ʫʧʘʢʦʚʘʥʘ ʚ 3-ʩʬʝʨʝ, 

ʘ ʟʘʪʝʤ ʬʨʘʛʤʝʥʪʠʨʦʚʘʣʘʩʴ ʚ 3-ʩʬʝʨʫ ʨʘʟʤʝʨʘ ʜʣʠʥʳ ʩʪʨʫʥʳ cm2810 : ʬʨʘʛʤʝʥʪʘʮʠʷ 

ʦʪʚʝʯʘʣʘ ʨʘʩʧʘʜʫ ʚʘʢʫʫʤʘ. ʉʝʛʦʜʥʷʰʥʷʷ ʨʘʩʰʠʨʷʶʱʘʷʩʷ ɺʩʝʣʝʥʥʘʷ, ʧʦʚʪʦʨʷʝʤ ʩʥʦʚʘ,  

ʠʤʝʝʪ ʘʩʠʤʧʪʦʪʠʢʦʡ ʥʦʚʳʡ ʤʠʨ ʜʝ ʉʠʪʪʝʨʘ, ʥʦʚʳʡ ʦʜʥʦʧʦʣʦʩʪʥʳʡ ʛʠʧʝʨʙʦʣʦʠʜ  ʩ 

ʨʘʜʠʫʩʦʤ ʢʨʠʚʠʟʥʳ ʧʝʨʝʰʝʡʢʘ ʚʝʣʠʯʠʥʦʡ (ʚʤʝʩʪʦ ʧʨʝʞʥʝʛʦ ʨʘʟʤʝʨʘ ʧʦʨʷʜʢʘ )10 13cm-
 

ʚʩʸ ʪʝʭ ʞʝ .1028cm  

ʀʟʣʦʞʝʥʥʳʝ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʩʘʶʱʠʝʩʷ ʬʨʠʜʤʦʥʦʚ,  ʯʘʩʪʠʯʥʦ ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʥʘʰʠʭ ʧʫʙʣʠʢʘʮʠʷʭ. ʅʦʚʳʤ ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʠʜʝʠ 

ʜʫʘʣʴʥʦʩʪʝʡ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʜʫʘʣʴʥʦʩʪʠ: ʊ-ʜʫʘʣʴʥʦʩʪʴ ʠ S-ʜʫʘʣʴʥʦʩʪʴ. ʇʝʨʚʘʷ 

ʩʚʷʟʘʥʘ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴʶ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʩʮʠʣʣʷʮʠʦʥʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʤʦʜ ʯʘʩʪʠʮ. 4-ʀʤʧʫʣʴʩ ʯʘʩʪʠʮʳ ʨʘʚʝʥ ),0,0,,( vv hh  ʛʜʝ h ï ʧʦʩʪʦʷʥʥʘʷ 

ʇʣʘʥʢʘ, ʘ ʯʘʩʪʦʪʘ ʩʚʷʟʘʥʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʠ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ 

.2/ plv ʩ=  ɽʩʣʠ ʤʥʦʛʦʤʝʨʥʫʶ ʯʘʩʪʠʮʫ ʧʨʝʜʩʪʘʚʠʪʴ ʚʥʘʯʘʣʝ ʚ ʚʠʜʝ ʰʣʘʥʛʘ, ʪʦ 

ʦʩʮʠʣʷʮʠʦʥʥʳʝ ʤʦʜʳ ʦʪʚʝʯʘʶʪ ʢʦʥʪʫʨʘʤ ʙʝʟ ʥʘʤʦʪʢʠ ʚʦʢʨʫʛ ʥʝʛʦ, ʘ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʯʠʩʣʘʤʠ ʥʘʤʦʪʢʠ. ʇʨʠ ʜʫʘʣʴʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ lll f /2   

ʦʩʮʠʣʣʷʮʠʦʥʥʳʝ ʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʳ ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ, ʠ ʜʫʘʣʴʥʳʤʠ ʦʢʘʟʳʚʘʶʪʩʷ 

ʨʘʟʤʝʨ ʯʘʩʪʠʮʳ ʠ ʝʸ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʨʘʜʠʫʩ. ɼʦ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ 

ʨʘʜʠʫʩ fl ʢʨʠʚʠʟʥʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʄʝʪʘʛʘʣʘʢʪʠʢʠ ʙʳʣ ʩʘʤʦʜʫʘʣʴʥʳʤ, ʘ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ 

ɺʟʨʳʚʘ ʧʨʦʠʟʦʰʣʘ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʠ ʧʣʘʥʢʦʚʩʢʘʷ 

ʜʣʠʥʘ ʩʪʘʣʘ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʜʫʘʣʴʥʦʛʦ ʝʡ ʨʘʟʤʝʨʘ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ. ʄʳ 

ʟʘʤʝʯʘʝʤ, ʯʪʦ  ʬʨʠʜʤʦʥʳ ʦʪʚʝʯʘʶʪ ʨʘʩʧʘʜʫ ʥʘʯʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ )8(
~
ɽ  ʬʠʟʠʯʝʩʢʠʭ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʦ ʪʦʯʥʦʡ ʩʠʤʤʝʪʨʠʠ ʛʨʫʧʧʳ )2(
~
US , ʘ ʦʙʳʯʥʳʝ ʩʪʘʙʠʣʴʥʳʝ ʯʘʩʪʠʮʳ 

ʦʪʚʝʯʘʶʪ ʨʘʩʧʘʜʫ ʥʘʯʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ )8(ɽ ʜʦ ʪʦʯʥʳʭ ʩʠʤʤʝʪʨʠʡ ʉʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʠ )3(SU ʠ )1(U .  

S-ʜʫʘʣʴʥʦʩʪʴ ʦʪʚʝʯʘʝʪ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʩʠʩʪʝʤ ʩ ʢʦʥʩʪʘʥʪʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ g 

ʠ 1/g. ɺʩʧʦʤʥʠʤ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ  ʧʨʠʤʝʨʥʦ ʥʘ 41 ʧʦʨʷʜʢʦʚ ʩʣʘʙʝʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ, S-ʜʫʘʣʴʥʦʝ ʜʘʥʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʢʘʢ ʨʘʟ ʠ 

ʦʪʚʝʯʘʝʪ ʨʘʟʣʠʯʠʶ ʤʘʩʰʪʘʙʦʚ ʥʘʯʘʣʴʥʦʛʦ ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ cm1310-  ɺʩʝʣʝʥʥʦʡ ʩ 

ʧʣʘʥʢʦʚʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ c ʩʦʚʨʝʤʝʥʥʳʤ ʝʛʦ ʟʥʘʯʝʥʠʝʤ .1028ʩm ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʘʯʘʣʴʥʦʝ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʷ ɺʩʝʣʝʥʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʜʨʫʛ ʜʨʫʛʫ 

ʵʢʚʠʚʘʣʝʥʪʥʳ. ʅʘʙʣʶʜʘʝʤʘʷ ʤʘʪʝʨʠʷ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʨʘʩʧʘʜʘ ʥʘʯʘʣʴʥʦʛʦ ʤʠʨʘ ʜʝ 

ʉʠʪʪʝʨʘ ʧʣʘʥʢʦʚʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʘ ʢʦʥʝʯʥʦʝ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ ï ʵʪʦ ʤʠʨ ʜʝ ʉʠʪʪʝʨʘ ʩ ʢʨʠʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʥʘ 123 

ʧʦʨʷʜʢʘ ʤʝʥʴʰʝʡ ʧʣʦʪʥʦʩʪʠ ʥʘʯʘʣʴʥʦʡ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʇʈɸʅ ʇ7 çʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʣʘʥʝʪʥʳʭ ʩʠʩʪʝʤ ʟʚʸʟʜ. 

ʇʝʨʝʭʦʜʥʳʝ ʠ ʚʟʨʳʚʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʘʩʪʨʦʬʠʟʠʢʝè ʠ ʜʦʣʦʞʝʥʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦʡ ʰʢʦʣʝ çʅʘʫʢʘ ʠ ʠʥʥʦʚʘʮʠʠ ï 2016è (3-10 ʠʶʣʷ 2016, ʦʟʝʨʦ ʗʣʴʯʠʢ, 

ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ, ʦʨʛʘʥʠʟʦʚʘʥʘ ʇʦʚʦʣʞʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʫʥʠʚʝʨʩʠʪʝʪʦʤ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʰʢʦʣʳ ʧʨʦʬʝʩʩʦʨ ʀ.ʀ. ʇʦʧʦʚ, ʇɻʊʋ, ʫʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ɺ. ɸ. ʂʦʟʣʦʚ, ʏʝʙʦʢʩʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʢʦʠʤ ʚʳʨʘʞʘʶ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ).
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Abstract. The notion of the dimensionless gravitational charge of any mass is given. Decay of 

the gravitation constant on 41 order gives the growing of the curvature radius on 41 order of the de 

Sitter vacuum from cm1310-   to cm2810  and change of vacuum density from the Planckian value to 

the critical one. Hypothesis of friedmons as dark matter particles is proposed. Friedmons are stable 

particles with mass as billion masses of nucleons. The corresponding hypothetical exact symmetry 

group )2(
~
US  is dual to the group )2(SU of the broken symmetry in frame of the Standard model 

with stable particles for the other exact symmetry groups ).1(),3( USU  There is proposed also 

hypothesis of a dissociation of primordial de Sitter world with the Planckian density to the modern 

expanding Universe with the modern critical density. Then the T-duality and S-duality hypothesis of 

the dissociation of primordial symmetry group )8(
~

)8( ExE  into the subgroups 

)1()2()3( xUxSUSU and the dual subgroups )1(
~

)2(
~

)3(
~

UxUxSUS  is proposed. These dualities 

connect the minimal Planckian length cm3310-  with the primordial curvature radius cm1310- of the 

Universe with the Planckian density ( )/105 393 cmgÖ and with the modern curvature radius of the 

Universe cm2810 . This thesis is corresponds to the possible connection between the Planckian mass 

(near )10 5 g- and mass of the Universe (near )1056g .  
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experimental  and theoretical investigations of the Solar system objects and the planetary star systems. 
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Key words: dual symmetries, dark matter, friedmons, dissociation of vacuum. 

 

REFERENCES 

1. Polishchuk R. F. In: Fundamentals of Life (Eds. G. Palyi, C. Zucchi and L. Caglioti) 

Elsevier and Accademia Nazionale di Scienze. Lettere ed Artu (Modena). Paris, 2002, pp. 141-151. 

2. Chernavskay N. M., Chernavsky D. S. and Polishchuk R. F. Origin in the Biological 

Chirality. In: Progress in Biological Chirality (Eds. G. Palyi, C. Zucchi and L. Caglioti) Elsevier, 

Oxford, UK, 2004, pp. 257-259. 

3. Polishchuk R.F. Tetrad Currents in General Relativity. Gravitation and Cosmology, 1997, 

no. 2(3), pp. 123-129. 



ɺʠʜʳ ʬʠʟʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʛʠʧʦʪʝʟʘ ʬʨʠʜʤʦʥʦʚ 

28  ʉʃʆɾʅʓɽ ʉʀʉʊɽʄʓ, ˉ 3 (24), 2017   

 

4. Hilbert D. Naturerkennen und Logik. Naturwissenshaften, 1930, pp. 959-963. Perevod: 

David Gil'bert. Poznanie prirody i logika. Izbrannye trudy. T. 1, M.: Izd-vo çFaktorialè, 1998, pp. 

457-465. 

5. Polishchuk R. F. Tetradnye toki torsionnyh polej Kartana. Vos'maya mezhdunarodnaya 

nauchnaya shkola çNauka i innovacii ï 2013è, Joshkar-Ola, PGTU, 2013, pp. 93-108. 

6. Polishchuk R. F. Gipoteza fridmonov kak chastic tyomnoj materii. Materialy konferencii 

çAstrofizika vysokih ehnergijè NEA-2011, 13-16 dekabrya 2011, IKI RAN, Moskva, 2011, pp. 62-63. 

7. Polishchuk R. F. Gipoteza fridmonov kak chastic tyomnoj materii. Kratkie soobshcheniya 

po fizike FIAN, 2012, no. 39 (8), pp. 10-15. 

8. Polishchuk R. F., Hypothesis of Friedmons as Dark Matter Particles. Bulletin of the 

Lebedev Physics Institute. Edition: Allerton Press, 2012, vol. 39 (8), pp. 226-228. 

9. Polishchuk R. F. Svyaz' masshtabov ob"edineniya fizicheskih vzaimodejstvij s massami 

Metagalaktiki i zvyozd. Devyataya mezhdunarodnaya nauchnaya shkola çNauka i innovacii ï 2014è, 

7-12 iyulya 2012, Joshkar-Ola, PGTU, 2014, pp. 107-113. 

10. Polishchuk R. F. Gipoteza dual'noj svyazi mezhdu plankovskoj dlinoj i razmerom 

Metagalaktiki do Bol'shogo Vzryva. Kratkie soobshcheniya po fizike FIAN, 2015, no. 42(9), pp. 22-29. 

11. 10. Polishchuk R. F. Hypothesis of the dual relation between the Planck length and 

Metagalaxy size before the Big Bang. Bulletin of the Lebedev Physics Institute, Edition: Allerton 

Press, 2015, vol. 42(9), pp. 268-272. 

 



ʄʘʛʥʠʮʢʠʡ, 2017 

ʉʃʆɾʅʓɽ ʉʀʉʊɽʄʓ, ˉ 3 (24), 2017  29 

 

I I . ʅʆɺʓɽ ʀɼɽʀ, ʇʆɼʍʆɼʓ 
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ʉʊʈʋʂʊʋʈɸ ɸʊʆʄʆɺ ʍʀʄʀʏɽʉʂʀʍ ʕʃɽʄɽʅʊʆɺ ʂɸʂ 

ʉʃɽɼʉʊɺʀɽ ʋʈɸɺʅɽʅʀʁ ʉɾʀʄɸɽʄʆɻʆ ʕʌʀʈɸ. 

ʄʘʛʥʠʮʢʠʡ ʅ.ɸ. (ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ) 

ʄʦʩʢʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ; 

                     ʆʆʆ çʅʴʶ ʀʥʬʣʦʫè, ʄʦʩʢʚʘ, ʈʌ 

n.magnitskii@newinflow.ru;  nikmagn@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ, ʠʩʭʦʜʷ ʠʟ ʫʨʘʚʥʝʥʠʡ ʩʞʠʤʘʝʤʦʛʦ ʦʩʮʠʣʣʠʨʫʶʱʝʛʦ ʵʬʠʨʘ, 

ʚʳʚʝʜʝʥʥʳʭ ʠʟ ʟʘʢʦʥʦʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʧʦʩʪʨʦʝʥʳ ʵʬʠʨʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʷʜʝʨ ʠ ʘʪʦʤʦʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʦʚ ʪʘʙʣʠʮʳ ʄʝʥʜʝʣʝʝʚʘ, 

ʚʢʣʶʯʘʷ ʷʜʨʘ ʤʥʦʛʠʭ ʠʟʦʪʦʧʦʚ. ɺʳʚʝʜʝʥʳ ʬʦʨʤʫʣʳ ʜʣʷ ʠʭ ʚʥʫʪʨʝʥʥʠʭ ʵʥʝʨʛʠʡ, ʤʘʩʩ,  

ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ ʠ ʵʥʝʨʛʠʡ ʩʚʷʟʠ, ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʜʝʩʷʪʳʭ 

ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ ʩʦʚʧʘʣʠ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ, ʥʠʢʘʢ ʥʝ ʦʙʲʷʩʥʠʤʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʠ, çʘʥʦʤʘʣʴʥʳʤʠè ʟʥʘʯʝʥʠʷʤʠ. ɺ ʦʪʩʫʪʩʪʚʠʠ ʚ ʤʦʜʝʣʠ ʵʬʠʨʘ 

ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʧʦʣʫʯʝʥʳ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʨʘʜʠʫʩʦʚ ʘʪʦʤʦʚ, ʚʳʷʩʥʝʥʘ ʬʠʟʠʯʝʩʢʘʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʘʚʥʝʥʠʷ ʵʬʠʨʘ, ʘʪʦʤ, ʘʪʦʤʥʦʝ ʷʜʨʦ, ʵʥʝʨʛʠʷ ʩʚʷʟʠ, ʵʥʝʨʛʠʷ 

ʠʦʥʠʟʘʮʠʠ, ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ, ʨʘʜʠʫʩ ʘʪʦʤʘ, ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ, ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʟʘʢʦʥ.  

 

1. ɺɺɽɼɽʅʀɽ 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʘʪʦʤʘ ʠ ʘʪʦʤʥʦʛʦ ʷʜʨʘ  

ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʝʡʪʨʘʣʴʥʳʡ ʘʪʦʤ ʣʶʙʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʠʤʝʝʪ 

ʟʘʨʷʞʝʥʥʦʝ ʷʜʨʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ ʠ ʦʢʨʫʞʝʥʥʦʝ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʙʦʣʦʯʢʦʡ. ɿʘʨʷʜ ʷʜʨʘ ʯʠʩʣʝʥʥʦ ʨʘʚʝʥ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʪʦʥʦʚ ʚ ʥʝʤ ʠ ʢʦʣʠʯʝʩʪʚʫ 

ʵʣʝʢʪʨʦʥʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʝ. ʍʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʪʦʤʘ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʥʘʨʫʞʥʳʤʠ ʵʣʝʢʪʨʦʥʘʤʠ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʠ, ʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ ʚ 

ʦʙʦʣʦʯʢʝ ʧʦ ʩʣʦʷʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʤʷ ʢʚʘʥʪʦʚʳʤʠ ʯʠʩʣʘʤʠ, ʩʣʝʜʫʶʱʠʤʠ ʠʟ ʫʨʘʚʥʝʥʠʷ 

ʐʨʝʜʠʥʛʝʨʘ (ʛʣʘʚʥʦʝ, ʦʨʙʠʪʘʣʴʥʦʝ ʠ ʤʘʛʥʠʪʥʦʝ), ʠ ʟʘʧʨʝʪʦʤ ʇʘʫʣʠ, ʥʝ ʠʤʝʶʱʠʤ 

ʥʠʢʘʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʷʩʥʝʥʠʷ. ʇʝʨʠʦʜʠʯʝʩʢʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʩʚʦʡʩʪʚ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʪʘʙʣʠʮʝ ʄʝʥʜʝʣʝʝʚʘ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʝʨʠʦʜʠʯʝʩʢʠʤ 

ʟʘʧʦʣʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʘʤʠ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʠ. ʆʜʥʘʢʦ, ʪʘʢʘʷ ʢʦʥʮʝʧʮʠʷ ʩʪʨʦʝʥʠʷ 

ʘʪʦʤʘ, ʥʘʚʷʟʘʥʥʘʷ ʥʘʫʢʝ ʩʪʦʨʦʥʥʠʢʘʤʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ, ʥʝ ʚʳʜʝʨʞʠʚʘʝʪ ʢʨʠʪʠʢʠ 

ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: ʨʘʟʤʝʨ ʵʣʝʢʪʨʦʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʧʨʝʚʳʰʘʝʪ ʨʘʟʤʝʨ 

ʧʨʦʪʦʥʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʨʙʠʪʳ ʠ ʦʨʙʠʪʘʣʠ ʚ ʘʪʦʤʝ ʥʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʧʨʠʥʮʠʧʝ, 

ʥʝʪ ʦʙʲʷʩʥʝʥʠʷ ʩʪʨʫʢʪʫʨʝ ʘʪʦʤʥʦʛʦ ʷʜʨʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʝʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ ʢʘʢ ʝʛʦ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ, ʤʘʩʩʘ, ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʠ ʵʥʝʨʛʠʷ 

ʩʚʷʟʠ, ʦʪʩʫʪʩʪʚʫʝʪ ʩʚʷʟʴ ʵʣʝʢʪʨʦʥʦʚ ʩ ʧʨʦʪʦʥʘʤʠ ʷʜʨʘ, ʧʦʧʳʪʢʠ ʞʝ ʧʦʩʪʨʦʝʥʠʷ 

ʦʙʦʣʦʯʝʯʥʦʡ ʪʝʦʨʠʠ ʘʪʦʤʥʦʛʦ ʷʜʨʘ ʢ ʫʩʧʝʭʫ ʪʘʢ ʠ ʥʝ ʧʨʠʚʝʣʠ. ʇʦ ʩʣʦʚʘʤ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʬʠʟʠʢʘ ɼʴʶʠ ɹ. ʃʘʨʩʦʥʘ, ʚʩʶ ʩʚʦʶ ʞʠʟʥʴ ʧʦʩʚʷʪʠʚʰʝʛʦ ʠʟʫʯʝʥʠʶ ʩʪʨʦʝʥʠʷ ʘʪʦʤʘ: 

çɸʪʦʤʥʘʷ ʪʝʦʨʠʷ - ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʥʝʧʦʣʥʘʷ ʪʝʦʨʠʷ, ʵʪʦ ʚ ʧʨʠʥʮʠʧʝ ʥʝʧʨʘʚʠʣʴʥʦ, ʘʪʦʤ 

ʪʘʢ ʥʝ ʫʩʪʨʦʝʥè [9].   

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʠʩʭʦʜʷ ʠʟ ʫʨʘʚʥʝʥʠʡ ʩʞʠʤʘʝʤʦʛʦ ʦʩʮʠʣʣʠʨʫʶʱʝʛʦ 
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ʥʝʚʷʟʢʦʛʦ ʵʬʠʨʘ, ʧʦʩʪʨʦʝʥʘ ʪʝʦʨʠʷ ʘʪʦʤʦʚ (ʠʭ ʷʜʝʨ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ) ʧʝʨʚʳʭ 

ʜʚʫʭ ʧʝʨʠʦʜʦʚ ʪʘʙʣʠʮʳ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʄʝʥʜʝʣʝʝʚʘ. ɹʝʟ ʧʨʠʚʣʝʯʝʥʠʷ 

ʙʝʩʩʤʳʩʣʝʥʥʳʭ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʦʙʲʷʩʥʝʥʘ ʩʪʨʫʢʪʫʨʘ ʘʪʦʤʥʳʭ 

ʷʜʝʨ, ʚʳʯʠʩʣʝʥʳ ʟʥʘʯʝʥʠʷ ʠʭ ʵʥʝʨʛʠʡ ʩʚʷʟʠ ʠ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ, ʩʦʚʧʘʚʰʠʝ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ, ʦʙʲʷʩʥʝʥʳ  

ʤʝʭʘʥʠʟʤʳ ʧʨʦʠʩʭʦʜʷʱʠʭ ʦʩʥʦʚʥʳʭ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ, ʚʳʚʝʜʝʥʳ ʬʦʨʤʫʣʳ ʵʥʝʨʛʠʡ 

ʩʚʷʟʠ ʵʣʝʢʪʨʦʥʦʚ ʦʙʦʣʦʯʢʠ ʩ ʧʨʦʪʦʥʘʤʠ ʷʜʝʨ, ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʤʝʨʳ ʘʪʦʤʦʚ, ʦʙʲʷʩʥʝʥʳ 

ʤʝʭʘʥʠʟʤʳ ʠ ʚʦʟʤʦʞʥʳʝ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʝʧʝʥʝʡ ʦʢʠʩʣʝʥʠʷ ʘʪʦʤʦʚ, ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʨʠʯʠʥʳ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ.  

 

2. ʇʈʀʅʎʀʅʓ ʇʆʉʊʈʆɽʅʀʗ ʕʌʀʈʅʓʍ ʄʆɼɽʃɽʁ ɸʊʆʄʅʓʍ ʗɼɽʈ. 

ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʩʞʠʤʘʝʤʦʛʦ ʦʩʮʠʣʣʠʨʫʶʱʝʛʦ ʥʝʚʷʟʢʦʛʦ ʵʬʠʨʘ ʟʘʣʦʞʝʥʳ ʚ 

ʨʘʙʦʪʘʭ ʘʚʪʦʨʘ [1-7, 10-11].  ʕʬʠʨ ʧʨʝʜʣʦʞʝʥʦ ʦʧʠʩʳʚʘʪʴ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ  
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ï ʧʣʦʪʥʦʩʪʴ ʵʬʠʨʘ ʠ ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʤʫʱʝʥʠʡ ʵʪʦʡ ʧʣʦʪʥʦʩʪʠ. ʇʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʚ (1) ʷʚʣʷʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʵʬʠʨʥʦʡ ʩʨʝʜʳ, ʘ ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ï ʫʨʘʚʥʝʥʠʝʤ 

ʩʦʭʨʘʥʝʥʠʷ ʝʝ ʠʤʧʫʣʴʩʘ. ʋʨʘʚʥʝʥʠʷ (1) ʩʣʝʜʫʶʪ ʠʟ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʅʴʶʪʦʥʘ ʠ 

ʠʥʚʘʨʠʘʥʪʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ɻʘʣʠʣʝʷ. ɺ ʨʘʙʦʪʘʭ [1-5, 10, 11] ʠʟ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ ʵʬʠʨʘ (1) ʚʳʚʝʜʝʥʳ ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ-ʃʦʨʝʥʮʘ ʠ ɼʠʨʘʢʘ, ʟʘʢʦʥʳ ʂʫʣʦʥʘ 

ʠ ɹʠʦ-ʉʘʚʘʨʘ-ʃʘʧʣʘʩʘ, ʥʘʡʜʝʥʘ ʢʦʨʨʝʢʮʠʷ ʟʘʢʦʥʘ ɸʤʧʝʨʘ,  ʩʧʨʘʚʝʜʣʠʚʘʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʧʘʨʘʣʣʝʣʴʥʳʭ, ʥʦ ʠ ʜʣʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʪʦʢʦʚ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʤʝʨʥʦʩʪʠ ʚʩʝʭ 

ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʚʳʚʝʜʝʥʥʳʭ ʠʟ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (1), ʩʦʚʧʘʜʘʶʪ ʩ ʠʭ 

ʨʘʟʤʝʨʥʦʩʪʷʤʠ ʚ ʩʠʩʪʝʤʝ ʉɻʉ. ɺ [7] ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʙʝʩʩʤʳʩʣʝʥʥʳʭ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʠ 

ʢʚʘʥʪʦʚʳʭ ʩʦʦʙʨʘʞʝʥʠʡ ʥʘʡʜʝʥʳ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʝ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʫʨʦʚʥʝʡ 

ʚʦʟʙʫʞʜʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ, ʦʙʲʷʩʥʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʐʪʝʨʥʘ-

ɻʝʨʣʘʭʘ, ʕʡʥʰʪʝʡʥʘ-ʜʝ ɻʘʘʟʘ, ɿʝʝʤʘʥʘ ʠ ʪʦʥʢʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ. ɺ ʨʘʙʦʪʝ [6] 

ʧʦʩʪʨʦʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʵʣʝʢʪʨʦʥʘ, ʧʨʦʪʦʥʘ ʠ ʥʝʡʪʨʦʥʘ ʚ ʚʠʜʝ ʚʦʣʥʦʚʳʭ 

ʨʝʰʝʥʠʡ ʥʝʣʠʥʝʡʥʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʵʬʠʨʘ (1), ʜʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʬʦʨʤʫʣʳ ʜʣʷ 

ʨʘʩʯʝʪʘ ʠʭ ʟʘʨʷʜʦʚ, ʵʥʝʨʛʠʡ, ʤʘʩʩ ʠ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ.  

ʅʘʧʦʤʥʠʤ, ʯʪʦ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ [6-7], ʵʣʝʢʪʨʦʥ ʠ ʧʨʦʪʦʥ ʷʚʣʷʶʪʩʷ ʩʬʝʨʠʯʝʩʢʠʤʠ 

ʚʦʣʥʦʚʳʤʠ ʨʝʰʝʥʠʷʤʠ ʩʠʩʪʝʤʳ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʵʬʠʨʘ (1), ʠʤʝʶʱʠʤʠ ʨʘʜʠʫʩʳ 

ʂʦʤʧʪʦʥʘ. ʊʦ ʝʩʪʴ ʦʥʠ ʷʚʣʷʶʪʩʷ ʰʘʨʘʤʠ ʨʘʜʠʫʩʦʚ re (rp) , ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʥʘ ʢʘʞʜʦʡ 

ʧʘʨʘʣʣʝʣʠ (ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘ qsinr ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʣʳʭ ʨʘʜʠʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʧʣʦʪʥʦʩʪʠ ʵʬʠʨʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚʦʣʥʳ ʧʦ ʫʛʣʫ  ű  ʚʦʢʨʫʛ ʦʩʠ  z  ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ (ʯʘʩʪʦʪʦʡ) ɤe = ʩ/re (ɤp= ʩ/rp). ʕʪʠ ʚʦʣʥʦʚʳʝ ʨʝʰʝʥʠʷ u
d

= 

(Vr,Vɗ,Vű)=(V,0,W), ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʵʬʠʨʘ (1) ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʩʬʝʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ               
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ʉʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ [6] ʜʣʷ ʟʘʨʷʜʦʚ q, ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ  pm  ʠ 
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ɺ [6] ʧʦʢʘʟʘʥʦ, ʯʪʦ3/1=pc . ɿʥʘʯʝʥʠʝ  ec   ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ pc   ʠ ec  

ʷʚʣʷʶʪʩʷ ʢʦʨʥʷʤʠ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. ʊʦʛʜʘ ʧʨʠ 7/1=a ʥʘʭʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ 

ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ ʧʨʦʪʦʥʘ 792526.29/8 º=pbp   
ʠ ʵʣʝʢʪʨʦʥʘ 0058.2-=eb . ʕʪʠ ʟʥʘʯʝʥʠʷ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʡʜʝʥʥʳʭ çʘʥʦʤʘʣʴʥʳʭè ʟʥʘʯʝʥʠʡ  7928.2ºpb  
ʠ 

0023.2-ºeb  
ʤʝʥʝʝ ʯʝʤ ʥʘ 0.01% ʠ  0.17%.  

ʂʨʦʤʝ ʧʨʦʪʦʥʦʚ ʠ ʵʣʝʢʪʨʦʥʦʚ ʘʪʦʤ ʣʶʙʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʩʦʜʝʨʞʠʪ 

ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʥʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʷʜʨʝ ʘʪʦʤʘ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʘʚʪʦʨʦʤ ʚ [6, 

7], ʢʦʤʙʠʥʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʥʘʣʦʞʝʥʠʷ) ʚʦʣʥ ʵʣʝʢʪʨʦʥʘ ʠ ʧʨʦʪʦʥʘ ʩ ʦʙʱʠʤʠ 

ʮʝʥʪʨʘʤʠ ʠ ʦʩʷʤʠ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʩʧʠʥʘʤʠ ʷʚʣʷʝʪʩʷ ʘʪʦʤʦʤ 

ʚʦʜʦʨʦʜʘ. ɼʨʫʛʘʷ ʢʦʤʙʠʥʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʥʘʣʦʞʝʥʠʷ) ʚʦʣʥ ʩʞʘʪʦʛʦ ʵʣʝʢʪʨʦʥʘ ʠ 

ʧʨʦʪʦʥʘ ʩ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʩʧʠʥʘʤʠ ʷʚʣʷʝʪʩʷ ʥʝʡʪʨʦʥʦʤ, ʠʤʝʶʱʠʤ ʨʘʜʠʫʩ, ʥʝʤʥʦʛʦ 

ʙʦʣʴʰʠʡ, ʯʝʤ ʨʘʜʠʫʩ ʧʨʦʪʦʥʘ. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ [6] ʩʣʝʜʫʝʪ, ʯʪʦ ʵʥʝʨʛʠʷ  ne  ʠ 

ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ  mnp   ʥʝʡʪʨʦʥʘ ʥʘʭʦʜʷʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ 
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 ʛʜʝ  .31/33682/726//,4 ==== mlrrk pn

 ʇʨʠ 7/1=a   ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʥʝʡʪʨʦʥʘ ʨʘʚʝʥ  

9154.1/7993895.1 -=-= pnn rrb , ʯʪʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʡʜʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

913.1-ºnb  
ʥʘ 0.13%, ʘ ʟʥʘʯʝʥʠʷ ʤʘʩʩ ʧʨʦʪʦʥʘ ʠ ʥʝʡʪʨʦʥʘ  ʄʵɺ,342.93829.1836 == ep mm  

 ʄʵɺ,635.93982.1838 == en mm ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʬʦʨʤʫʣʘʤ ʪʝʦʨʠʠ ʵʬʠʨʘ [6], ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ,153.1836 ep mm º en mm 468.1838º ʤʝʥʝʝ ʯʝʤ ʥʘ 0.01%. 

ɺʳʯʠʩʣʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʘʤ ʪʝʦʨʠʠ ʵʬʠʨʘ ʟʥʘʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ 

0073128.0/2 º= cq Za , ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʡʜʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

00729735.0ºa  ʤʝʥʝʝ ʯʝʤ ʥʘ 0.2% [6]. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ 

ʬʦʨʤʫʣʘʤ ʪʝʦʨʠʠ ʩʞʠʤʘʝʤʦʛʦ ʦʩʮʠʣʣʠʨʫʶʱʝʛʦ ʵʬʠʨʘ. ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 

ʟʥʘʯʝʥʠʷ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʘʚʪʦʨʦʤ ʚ ʨʘʙʦʪʝ [6], ʩ 

ʟʘʤʝʥʦʡ 684/726/ =ml  ʥʘ ʨʝʟʦʥʘʥʩʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 682/726/ =ml  ʠ 20/p=a  ʥʘ .7/1=a  

 

ʊʘʙʣʠʮʘ 1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʡʜʝʥʥʳʝ ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʬʦʨʤʫʣʘʤ ʪʝʦʨʠʠ ʵʬʠʨʘ 

ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʠ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ ʤʘʪʝʨʠʠ. 

 

ʊʘʢ ʢʘʢ ʵʬʠʨ ʚʥʫʪʨʠ ʧʨʦʪʦʥʘ ʩʞʘʪ, ʘ ʚʥʫʪʨʠ ʥʝʡʪʨʦʥʘ ʨʘʟʨʝʞʝʥ, ʪʦ ʟʘʣʦʞʝʥʥʦʝ 

ʧʨʠʨʦʜʦʡ  ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʥʝʡʪʨʦʥʦʚ ʚ ʘʪʦʤʝ - ʩʥʠʤʘʪʴ ʠʟʙʳʪʦʯʥʦʝ ʩʞʘʪʠʝ ʵʬʠʨʘ, 

ʚʳʟʳʚʘʝʤʦʝ ʧʨʦʪʦʥʘʤʠ. ʇʦʵʪʦʤʫ ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʥʝʡʪʨʦʥʦʚ ʜʦʣʞʥʦ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʷʜʨʝ ʘʪʦʤʘ, ʠ ʠʭ ʯʠʩʣʦ ʜʦʣʞʥʦ ʚʦʟʨʘʩʪʘʪʴ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʧʨʦʪʦʥʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʜʨʦ ʣʶʙʦʛʦ ʘʪʦʤʘ ʷʚʣʷʝʪʩʷ ʩʫʧʝʨʧʦʟʠʮʠʝʡ (ʥʘʣʦʞʝʥʠʝʤ) ʚʦʣʥ 

ʚʦʟʤʫʱʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʵʬʠʨʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʪʦʥʘʭ ʠ ʥʝʩʢʦʣʴʢʠʭ ʥʝʡʪʨʦʥʘʭ, 

ʠʤʝʶʱʠʭ ʦʙʱʠʡ ʮʝʥʪʨ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚʦʢʨʫʛ ʦʙʱʝʡ ʦʩʠ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʠʣʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʪʦ ʝʩʪʴ ʠʤʝʶʱʠʭ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʠʣʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʠʤʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ 

ʨʘʟʤʝʨʦʚ ʚʩʝʭ ʘʪʦʤʥʳʭ ʷʜʝʨ. ʇʨʠ ʵʪʦʤ ʨʘʜʠʫʩʳ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʘʪʦʤʥʳʝ ʷʜʨʘ, ʤʦʛʫʪ ʥʝʤʥʦʛʦ ʤʝʥʷʪʴʩʷ,

  

ʦʙʝʩʧʝʯʠʚʘʷ ʨʝʟʦʥʘʥʩʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

            ɺʝʣʠʯʠʥʘ ʕʢʩʧʝʨʠʤʝʥʪ      ʈʘʩʯʝʪ ʇʦʛʨʝʰʥʦʩʪʴ 

ʄʘʛʥʠʪʥʳʝ ʤʦʤʝʥʪʳ 

(ʚ ʷʜʝʨʥʳʭ ʤʘʛʥʝʪʦʥʘʭ 

ʠ  ʤʘʛʥʝʪʦʥʘʭ ɹʦʨʘ) 

 p(
1
H)     2.7927    2.792526     0.01% 

    e    -2.0023     -2.0058     0.17% 

    n    -1.9131     -1.9154     0.13% 

 

 ɺʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ 

           (ʄʵɺ) 

p(
1
H)    938.272046     938.342     0.0075% 

    e 0.5109989461 0.5109989461          0% 

    n   939. 565379     939.635      0.0075% 

ʇʦʩʪʦʷʥʥʘʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ (Ŭ) 0.00729735   0.0073128       0.2% 
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ʠʭ ʯʘʩʪʦʪʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʙʦʡ ʘʪʦʤ,  ʷʜʨʦ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʠʟ  M ʧʨʦʪʦʥʦʚ ʠ N 

ʥʝʡʪʨʦʥʦʚ,  ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʦʩʪʦʠʪ ʠʟ N+M ʧʨʦʪʦʥʦʚ ʠ N+M ʵʣʝʢʪʨʦʥʦʚ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ 

(N) ʠʤʝʶʪ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ, ʬʦʨʤʠʨʫʷ ʷʜʝʨʥʳʝ ʥʝʡʪʨʦʥʳ, ʘ ʜʨʫʛʘʷ ʯʘʩʪʴ (M) 

ʠʤʝʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ, ʬʦʨʤʠʨʫʷ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʵʣʝʢʪʨʦʥʥʫʶ 

ʦʙʦʣʦʯʢʫ ʘʪʦʤʘ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʚʘʞʥʳʡ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʵʣʝʢʪʨʦʥ 

ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʠ ʘʪʦʤʘ ʩʚʷʟʘʥ ʚ ʦʩʥʦʚʥʦʤ ʩʦ ʩʚʦʠʤ ʧʨʦʪʦʥʦʤ ʷʜʨʘ. ʅʠʞʝ ʙʫʜʝʪ 

ʜʘʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ.  

ʇʫʩʪʴ ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ ʠʤʝʶʪ ʚ ʷʜʨʝ ʨʘʜʠʫʩʳ pr  ʠ 
nr , ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʙʦʟʥʘʯʠʤ 
pnnppp rrrr /,/ == ll , ʛʜʝ 

pr - ʢʦʤʧʪʦʥʦʚʩʢʠʡ ʨʘʜʠʫʩ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʪʦʥʘ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚʳʰʝ ʬʦʨʤʫʣʘʤʠ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʥʫʢʣʦʥʘ (ʧʨʦʪʦʥʘ 

ʠʣʠ ʥʝʡʪʨʦʥʘ) ʚ ʷʜʨʝ ʘʪʦʤʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʝʛʦ ʯʘʩʪʦʪʝ, ʘ ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ 

ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʝʛʦ ʨʘʜʠʫʩʫ. ɼʣʷ ʚʩʝʭ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ ʷʜʨʘ ʠʤʝʝʤ     
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(2) 

ʛʜʝ 0659824.1/)1( =+= mls . ʊʦʛʜʘ, ʝʩʣʠ ʷʜʨʦ ʘʪʦʤʘ ʩʦʩʪʦʠʪ ʠʟ M ʧʨʦʪʦʥʦʚ ʠ N 

ʥʝʡʪʨʦʥʦʚ, ʪʦ ʝʛʦ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʚ ʄʵɺ ʨʘʚʥʘ  
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ʘ ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʷʜʨʘ ʚ ʷʜʝʨʥʳʭ ʤʘʛʥʝʪʦʥʘʭ ʨʘʚʝʥ 
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ʛʜʝ ʟʥʘʢʠ ʩʣʘʛʘʝʤʳʭ ʟʘʚʠʩʷʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʡ ʩʧʠʥʦʚ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ.  

 

3. ʕʌʀʈʅʓɽ ʄʆɼɽʃʀ ʗɼɽʈ ʇʈʆʉʊɽʁʐʀʍ ɸʊʆʄʆɺ. 

ʗʜʨʘ ʧʨʦʩʪʝʡʰʠʭ ʘʪʦʤʦʚ ʜʝʡʪʝʨʠʷ, ʪʨʠʪʠʷ, ʛʝʣʠʷ-3 ʠ ʛʝʣʠʷ-4 ʥʦʩʷʪ ʥʘʟʚʘʥʠʷ 

ʜʝʡʪʨʦʥ (d), ʪʨʠʪʦʥ (t), ʛʝʣʠʦʥ (h) ʠ ʘʣʴʬʘ-ʯʘʩʪʠʮʘ (a). ɼʝʡʪʨʦʥ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʪʦʥʘ ʠ 

ʥʝʡʪʨʦʥʘ, ʠʤʝʶʱʠʭ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ (ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʚʦʣʥ 

ʚʦʟʤʫʱʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʵʬʠʨʘ). ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 

ʜʝʡʪʨʦʥʘ ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ: 
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ʇʦʜʩʪʘʚʣʷʷ ʚ (5) ,27/29;9968.0 pnp lll == ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ  ,617.1875=de ,2207.2=b e  

,8571.0=db  ʛʜʝ b e ï ʵʥʝʨʛʠʷ ʩʚʷʟʠ ʷʜʨʘ.  

ʊʨʠʪʦʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʥʝʡʪʨʦʥʦʚ ʠ ʦʜʥʦʛʦ ʧʨʦʪʦʥʘ, ʧʨʠʯʝʤ ʥʝʡʪʨʦʥʳ ʠʤʝʶʪ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ 

ʤʦʤʝʥʪʘ ʪʨʠʪʦʥʘ ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ:                        



ʉʪʨʫʢʪʫʨʘ ʘʪʦʤʦʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʨʘʚʥʝʥʠʡ ʩʞʠʤʘʝʤʦʛʦé 
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ʇʦʜʩʪʘʚʣʷʷ ʚ (6) ,15/17
~

;44/45;99645.0 pnpnp lllll ===
 
ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ  ,9197.2808=te  

,483.8=b e .981.2=tb   

ʊʘʙʣʠʮʘ 2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʡʜʝʥʥʳʝ ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʬʦʨʤʫʣʘʤ ʪʝʦʨʠʠ ʵʬʠʨʘ 

ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʠ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ ʷʜʝʨ ʧʨʦʩʪʝʡʰʠʭ ʘʪʦʤʦʚ. 

 

 ɻʝʣʠʦʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʨʦʪʦʥʦʚ ʠ ʦʜʥʦʛʦ ʥʝʡʪʨʦʥʘ, ʧʨʠʯʝʤ ʧʨʦʪʦʥʳ ʠʤʝʶʪ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ  

ʤʦʤʝʥʪʘ ʛʝʣʠʦʥʘ ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ:                  
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ɸʣʴʬʘ-ʯʘʩʪʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʨʦʪʦʥʦʚ ʠ ʜʚʫʭ ʥʝʡʪʨʦʥʦʚ, ʧʨʠʯʝʤ ʧʨʦʪʦʥʳ ʠ 

ʥʝʡʪʨʦʥʳ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ (ʠʭ ʨʘʜʠʫʩʳ ʠ ʯʘʩʪʦʪʳ ʨʘʚʥʳ), ʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ 

ʤʦʤʝʥʪʘ ʘʣʴʬʘ-ʯʘʩʪʠʮʳ ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ: 
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ʇʨʠ ,20/21;01462.1 aa llll === np  
ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ ,0304424.4=g ,438.3727=ae .236.28=b e  

ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʷʜʝʨ ʧʨʦʩʪʝʡʰʠʭ ʘʪʦʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.1. ʇʨʦʪʦʥ 

ʠʟʦʙʨʘʞʝʥ ʞʠʨʥʦʡ ʣʠʥʠʝʡ. 

ʗʜʨʘ   ʄʘʛʥʠʪʥʳʝ ʤʦʤʝʥʪʳ 

(ʚ ʷʜʝʨʥʳʭ ʤʘʛʥʝʪʦʥʘʭ) 

    ɺʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ                

                (ʄʵɺ) 

       ʕʥʝʨʛʠʷ ʩʚʷʟʠ 

             (ʄʵɺ) 

            ʕʢʩʧʝʨʠʤʝʥʪ ʈʘʩʯʝʪ ʕʢʩʧʝʨʠʤʝʥʪ     ʈʘʩʯʝʪ ʕʢʩʧʝʨʠʤʝʥʪ    ʈʘʩʯʝʪ 

d(
2
H)      0.8574  0.8571 1875.6128 1875.6166    2.2246  2.2207 

t(
3
H)      2.9788  2.9809 2808.9205 2808.9197     8.4821  8.483 

h(
3
He)     -2.1276 -2.1239 2808.3912    2808.3972    7.7183  7.7122 

Ŭ(
4
He)       0      0 3727.378 3727.438   28.296 28.236 
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ʈʠʩ. 1.ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʝʡʪʨʦʥʘ, ʪʨʠʪʦʥʘ, ʛʝʣʠʦʥʘ  ʠ ʘʣʴʬʘ-ʯʘʩʪʠʮʳ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ ʠ ʵʥʝʨʛʠʡ ʷʜʝʨ 

ʧʨʦʩʪʝʡʰʠʭ ʘʪʦʤʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ ʬʦʨʤʫʣʘʤ ʪʝʦʨʠʠ ʵʬʠʨʘ, ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʨʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʦʚʧʘʜʘʶʪ ʩ ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʡʜʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩ ʪʦʯʥʦʩʪʴ ʜʦ 0.2%. 

ʇʦʣʫʯʝʥʥʳʝ ʠʟ ʪʝʦʨʠʠ ʵʬʠʨʘ ʨʝʟʫʣʴʪʘʪʳ ʦʙʲʷʩʥʷʶʪ ʤʝʭʘʥʠʟʤ ʨʝʘʢʮʠʠ ʨʘʩʧʘʜʘ 

ʪʨʠʪʦʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʝʣʠʦʥʘ, ʵʣʝʢʪʨʦʥʘ ʠ ʘʥʪʠʥʝʡʪʨʠʥʦ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʪʨʠʪʦʥʝ 

ʧʨʦʠʩʭʦʜʠʪ  
-b  - ʨʘʩʧʘʜ ʙʦʣʴʰʦʛʦ ʥʝʡʪʨʦʥʘ. ʌʦʨʤʫʣʳ (3)-(4) ʨʝʰʘʶʪ ʚ ʧʨʠʥʮʠʧʝ 

ʟʘʜʘʯʫ ʨʘʩʯʝʪʘ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ, ʵʥʝʨʛʠʠ ʩʚʷʟʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʘʪʦʤʥʦʛʦ ʷʜʨʘ 

ʣʶʙʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʧʦʣʴʟʫʷʩʴ ʠʟʚʝʩʪʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʘʪʦʤʥʳʭ ʷʜʝʨ ʠ  ʠʟʚʝʩʪʥʳʭ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʷʭ. ʆʜʥʘʢʦ, ʵʪʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʘʪʦʤʥʳʭ ʷʜʝʨ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʦʙʦʣʦʯʝʢ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʤʝʨʳ ʘʪʦʤʦʚ, ʠʭ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚ ʪʘʙʣʠʮʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʄʝʥʜʝʣʝʝʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʨʘʚʥʝʥʠʷ (3)-(4) ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʘʪʦʤʥʦʛʦ ʷʜʨʘ ʩ ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʳ ʝʛʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʠ, ʢʦʪʦʨʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʘʪʦʤʥʳʤʠ ʠ ʠʦʥʥʳʤʠ ʩʧʝʢʪʨʘʤʠ, ʨʘʟʤʝʨʘʤʠ ʠ  ʩʪʝʧʝʥʷʤʠ ʦʢʠʩʣʝʥʠʷ ʘʪʦʤʦʚ. 

 

3. ʉʇɽʂʊʈʓ ɺʆɼʆʈʆɼʆʇʆɼʆɹʅʓʍ ʀ ʄʅʆɻʆʕʃɽʂʊʈʆʅʅʓʍ ɸʊʆʄʆɺ. 

ʉʧʝʢʪʨ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ ʨʘʩʩʯʠʪʘʥ ʘʚʪʦʨʦʤ ʚ [7], ʠʩʭʦʜʷ ʪʦʣʴʢʦ ʠʟ ʫʨʘʚʥʝʥʠʡ 

ʵʬʠʨʘ (1) ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʙʝʩʩʤʳʩʣʝʥʥʳʭ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʠ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ. ʇʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʦʩʥʦʚʥʦʛʦ, ʚʦʟʙʫʞʜʝʥʥʳʭ ʠ 

ʛʠʜʨʠʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ, ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʆʙʲʷʩʥʝʥʘ ʩʪʨʫʢʪʫʨʘ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ, ʚʳʷʩʥʝʥ ʩʤʳʩʣ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ ʢʚʘʜʨʘʪʦʚ 

ʚ ʟʥʘʤʝʥʘʪʝʣʷʭ ʫʨʦʚʥʝʡ ʵʥʝʨʛʠʠ ʠ ʬʠʟʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʩʘʤʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ 

ʢʘʢ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ ʩʚʷʟʠ ʵʣʝʢʪʨʦʥʘ ʩ ʷʜʨʦʤ, ʦʙʲʷʩʥʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʐʪʝʨʥʘ-

ɻʝʨʣʘʭʘ, ʕʡʥʰʪʝʡʥʘ-ʜʝ ɻʘʘʟʘ ʠ ɿʝʝʤʘʥʘ, ʧʦʣʫʯʝʥʳ ʬʦʨʤʫʣʳ ʪʦʥʢʦʡ  ʩʪʨʫʢʪʫʨʳ ʘʪʦʤʘ.  

ʇʫʩʪʴ ʪʝʧʝʨʴ ʘʪʦʤ ʩʦʜʝʨʞʠʪ k  ʵʣʝʢʪʨʦʥʦʚ ʠ ʠʟ ʥʝʛʦ ʫʜʘʣʝʥʳ 1-l  ʵʣʝʢʪʨʦʥ, 

kl ¢ . ʇʦʢʘʞʝʤ ʩʥʘʯʘʣʘ, ʯʪʦ ʧʦʜʭʦʜ ʨʘʙʦʪʳ [7] ʩʧʨʘʚʝʜʣʠʚ ʠ ʚ ʩʣʫʯʘʝ 

ʚʦʜʦʨʦʜʦʧʦʜʦʙʥʳʭ ʘʪʦʤʦʚ, ʢʦʛʜʘ kl = . ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʘʪʦʤ (ʠʣʠ ʠʦʥ) ʠʤʝʝʪ ʦʜʠʥ 

ʵʣʝʢʪʨʦʥ, ʘ ʷʜʨʦ ʘʪʦʤʘ ʠʤʝʝʪ k  ʧʨʦʪʦʥʦʚ, ʪʦ ʵʪʦʪ ʵʣʝʢʪʨʦʥ ʩʚʷʟʘʥ ʩʦ ʚʩʝʤʠ k  

ʧʨʦʪʦʥʘʤʠ ʠ, ʢʘʢ ʜʦʢʘʟʘʥʦ ʚ [7], ʫʨʦʚʥʠ ʵʥʝʨʛʠʠ ʩʚʷʟʠ ʵʣʝʢʪʨʦʥʘ ʩ ʷʜʨʦʤ ʚʳʨʘʞʘʶʪʩʷ 

ʬʦʨʤʫʣʘʤʠ 
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 ʛʜʝ ʵɺEE eH 598.132/2 º=a  ï ʵʥʝʨʛʠʷ ʠʦʥʠʟʘʮʠʠ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ, ʪʦ ʝʩʪʴ ʵʥʝʨʛʠʷ 

ʩʚʷʟʠ ʵʣʝʢʪʨʦʥʘ ʩ ʧʨʦʪʦʥʦʤ (ʷʜʨʦʤ) ʚ ʦʩʥʦʚʥʦʤ ʥʝʚʦʟʙʫʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʘʪʦʤʘ, 

ʤ1052.8ʤ10386.0137/ 1212

1,

-- ÖºÖÖº== aeHb rrr - ʨʘʜʠʫʩ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʜʘʚʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʦʨʤʫʣʘ (9) ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ  

ʠʦʥʠʟʘʮʠʠ iE , ʨʘʜʠʫʩʳ (ʧʨʠ n = 1), ʘ ʪʘʢʞʝ ʩʧʝʢʪʨʳ ʚʩʝʭ ʚʦʜʦʨʦʜʦʧʦʜʦʙʥʳʭ ʘʪʦʤʦʚ.  

ʕʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʪʘʙʣʠʮʳ 3 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ ʘʪʦʤʦʚ ʠ ʠʦʥʦʚ, ʚʟʷʪʦʡ ʠʟ  [12]. ʌʦʨʤʫʣʝ (9) ʧʨʠ n = 1 

ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʯʥʦ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʟʥʘʯʝʥʠʷ, ʣʝʞʘʱʠʝ ʥʘ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ ʪʘʙʣʠʮʳ 3, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʩʣʝʜʥʠʤ ʵʣʝʢʪʨʦʥʘʤ ʢʘʞʜʦʛʦ ʘʪʦʤʘ.  

 

ʊʘʙʣʠʮʘ 3. ʕʥʝʨʛʠʠ ʠʦʥʠʟʘʮʠʠ iE  ʘʪʦʤʦʚ ʠ ʠʦʥʦʚ. 

H 13.60               

He 24.59 54.42               

Li    5.39     75.64 122.45           

Be   9.32  18.21 153.90 217.72              

B   8.30 25.16   37.93 259.37  340.23         

C 11.26    24.38   47.89   64.49 392.09 489.99     

N 14.53    29.60   47.45   77.47   97.89 552.07 667.05    

O 13.62 35.12   54.94   77.41 113.90 138.12 739.33 871.41     

F 17.42 34.97   62.71  87.14 114.25 157.16 185.19 953.90 1103.12  

Ne 21.56 40.96   63.74   97.12 126.21 157.93 207.27 239.09 1195.80 1362.16 

 

ʄʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʵʣʝʢʪʨʦʥ ʣʶʙʦʛʦ ʘʪʦʤʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʚʩʝʤʠ ʧʨʦʪʦʥʘʤʠ ʘʪʦʤʘ (ʩʦ ʚʩʝʤ ʷʜʨʦʤ), ʝʛʦ ʵʥʝʨʛʠʷ ʩʚʷʟʠ ʩ ʷʜʨʦʤ ʚ 

ʦʩʥʦʚʥʦʤ ʥʝʚʦʟʙʫʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦʚʧʘʜʘʝʪ ʩ ʝʛʦ ʵʥʝʨʛʠʝʡ ʠʦʥʠʟʘʮʠʠ iE , ʘ ʩʧʝʢʪʨ 

ʵʥʝʨʛʠʡ ʚʦʟʙʫʞʜʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ (9), ʯʪʦ 

ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ [12]. ʕʪʦʪ ʬʘʢʪ ʝʱʝ ʨʘʟ 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ: ʘ) ʵʥʝʨʛʠʷ ʠʦʥʠʟʘʮʠʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʚʦʜʦʨʦʜʦʧʦʜʦʙʥʳʭ 

ʘʪʦʤʦʚ ï ʵʪʦ ʫʨʦʚʥʠ ʵʥʝʨʛʠʡ ʩʚʷʟʠ ʵʣʝʢʪʨʦʥʘ ʩ ʷʜʨʦʤ ʚ ʦʩʥʦʚʥʦʤ ʠ ʚʦʟʙʫʞʜʝʥʥʳʭ 

ʩʦʩʪʦʷʥʠʷʭ, ʘ ʥʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʩʦʩʪʦʷʥʠʡ ʩʘʤʦʛʦ ʵʣʝʢʪʨʦʥʘ, ʢʘʢ ʧʨʠʥʷʪʦ 
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ʩʯʠʪʘʪʴ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ; ʙ) ʪʦʣʴʢʦ ʵʬʠʨʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʨʦʝʥʠʷ ʘʪʦʤʦʚ 

ʧʦʟʚʦʣʠʣʠ ʚʳʚʝʩʪʠ ʬʦʨʤʫʣʫ (9) ʠ ʨʘʟʫʤʥʦ ʦʙʲʷʩʥʠʪʴ ʝʝ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ.  

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ iE  ʧʨʝʜʧʦʩʣʝʜʥʠʭ ʵʣʝʢʪʨʦʥʦʚ 

ʘʪʦʤʦʚ (11²-=kl ), ʣʝʞʘʱʠʝ ʚ ʪʘʙʣʠʮʝ 3 ʧʦʜ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʴʶ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ ʩʚʷʟʠ ʵʪʠʭ ʵʣʝʢʪʨʦʥʦʚ ʩ ʷʜʨʦʤ ʠ ʠʭ ʩʧʝʢʪʨʦʚ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʧʨʠʝʤʦʤ,  

ʧʨʝʜʣʦʞʝʥʥʳʤ ʌ.ʂʘʥʘʨʝʚʳʤ [15]. ɺʳʧʠʰʝʤ ʠʟ ʪʘʙʣʠʮ [8,12] ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʚʦʟʙʫʞʜʝʥʠʷ 
BE  ʵʪʠʭ ʵʣʝʢʪʨʦʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʭ ʩʪʘʮʠʦʥʘʨʥʳʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʫʨʦʚʥʷʤ (ʊʘʙʣʠʮʘ 4). 

ʊʘʙʣʠʮʘ 4. ʕʥʝʨʛʠʠ ʚʦʟʙʫʞʜʝʥʠʷ 
BE   l ïx ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ  1-=kl  

He I 21.22 23.09 23.74 24.04 24.21 24.31 24.37 24.42 

Li  II  62.21 69.64 72.26 73.47 74.12 74.51       

Be III 123.67     140.39 146.28 149.01 150.5 151.4     

B IV 205.54 235.35 245.83 250.69 253.34       

C V 307.89 354.51  370.92 378.52  382.66 385.17 386.66     

N VI 430.68    497.96 521.56  532.63 538.49 542.11 544.61  

O VII 573.93 665.60   697.78   712.70 720.82 725.63   

F VIII  737.67 857.53   899.59  918.92 929.67 935.56 940.68  

Ne IX 922.00 1074.0   1127.0 1151.7 1164.6 1173.5   

 

ʊʝʧʝʨʴ ʥʘʡʜʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʩʚʷʟʠ 
ʵʢʩ

nbE ,  ʧʨʝʜʧʦʩʣʝʜʥʠʭ 

ʵʣʝʢʪʨʦʥʦʚ ʘʪʦʤʦʚ ʩ ʷʜʨʦʤ ʥʘ ʚʩʝʭ ʩʚʦʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʢʘʢ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ ʠ ʵʥʝʨʛʠʡ ʚʦʟʙʫʞʜʝʥʠʷ, ʪʨʝʙʫʶʱʠʭʩʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ 

ʵʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ: nɺi

ʵʢʩ

nb EEE ,, -= . ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʩʨʘʚʥʠʤ ʩ ʨʘʩʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ (9) ʬʦʨʤʫʣʝ 

 

 

 

ʛʜʝ kb ElE 2

1, = - ʵʥʝʨʛʠʠ ʩʚʷʟʠ lïʛʦ ʵʣʝʢʪʨʦʥʘ ʩ ʷʜʨʦʤ k ïʛʦ ʘʪʦʤʘ, ʩʦʜʝʨʞʘʱʝʛʦ k 

ʧʨʦʪʦʥʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘ ʧʝʨʚʦʤ ʬʠʢʪʠʚʥʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ. ɺʝʣʠʯʠʥʘ kE  ʤʦʞʝʪ ʥʝʤʥʦʛʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ HE . ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 5. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮ 3-5 ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʦ ʩʪʨʫʢʪʫʨʝ 

ʘʪʦʤʦʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ: 1) ʚʥʫʪʨʝʥʥʝʡ ʦʩʥʦʚʦʡ ʣʶʙʦʛʦ ʘʪʦʤʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʜʚʫʭ ʩʠʣʴʥʦ ʩʚʷʟʘʥʥʳʭ ʩʧʘʨʝʥʥʳʭ ʧʨʦʪʦʥʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʜʚʫʭ ʩʠʣʴʥʦ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʧʘʨʝʥʥʳʭ ʵʣʝʢʪʨʦʥʦʚ; 2) ʬʦʨʤʫʣʘ (10) ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʩʚʷʟʠ ʧʨʝʜʧʦʩʣʝʜʥʠʭ ʵʣʝʢʪʨʦʥʦʚ ʘʪʦʤʦʚ, 
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ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʥʦ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʩʚʷʟʠ ʥʘ ʧʝʨʚʳʭ ʬʠʢʪʠʚʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʫʨʦʚʥʷʭ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʝʜʧʦʩʣʝʜʥʠʝ ʵʣʝʢʪʨʦʥʳ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʪʦʡʯʠʚʳʭ 

ʩʦʩʪʦʷʥʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʩʚʷʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩʦ ʩʚʦʠʤʠ ʧʨʦʪʦʥʘʤʠ ʠ ʜʨʫʛʠʤʠ 

ʩʚʦʙʦʜʥʳʤʠ ʧʨʦʪʦʥʘʤʠ ʷʜʨʘ, ʥʦ ʠ ʩ ʧʦʩʣʝʜʥʠʤ ʧʨʦʪʦʥʦʤ. ʆʜʥʘʢʦ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʧʨʝʜʧʦʩʣʝʜʥʠʡ ʵʣʝʢʪʨʦʥ ʩʚʷʟʘʥ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʣʴʢʦ ʩʦ ʩʚʦʠʤ ʠ 

ʩʚʦʙʦʜʥʳʤʠ ʧʨʦʪʦʥʘʤʠ.                                

ʊʘʙʣʠʮʘ 5. ʉʧʝʢʪʨʳ l ïx ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ 1-=kl . 

       n      1     2    3    4    5    6   7    8 

    He I, 

56.132 =E  

ʵʢʩ

,nbE     3.37 1.50 0.85 0.55 0.38 0.28 0.22 

nbE ,  13.56   3.39 1.51 0.85 0.54 0.38 0.28 0.21 

     Li II,  

56.133 =E  

ʵʢʩ

,nbE   13.43 6.00 3.38 2.17 1.52 1.13  

nbE ,  54.24 13.56 6.027 3.39 2.17 1.51 1.11    0.85  

   Be III, 

56.134 =E

 

ʵʢʩ

,nbE   30.27 13.51 7.62 4.89 3.39 2.49    

nbE ,  122.04 30.51 13.56 7.63 4.88 3.39 2.49 1.91 

  B IV, 

56.135 =E  

ʵʢʩ

,nbE   53.83 24.02 13.54 8.68 6.03          

nbE ,  216.96 54.24 24.11 13.56 8.68 6.03 4.43 3.39 

    C V, 

56.136 =E

 

 
ʵʢʩ

,nbE   84.20 37.58  21.17 13.57 9.43  6.92   5.43 

nbE ,  339.0 84.75 37.67 21.19 13.56 9.42 6.92 5.30 

    N VI, 

56.137 =E

 

ʵʢʩ

,nbE      121.39 54.11 30.51 19.44 13.58 9.96 7.46 

nbE ,  488.16 122.04 54.24 30.51 19.53 13.56 9.96 7.63 

    O VII, 

56.138 =E  

ʵʢʩ

,nbE   165.39 73.72 41.55 26.63 18.51 13.69    

nbE ,  664.44 166.11 73.83 41.53 26.57 18.47 13.56 10.38 

  F VIII,  

56.139 =E  

ʵʢʩ

,nbE   216.23 96.37 54.31 34.98 24.23 18.34 13.22 

nbE ,  867.84 216.96 96.43 54.24 34.72 24.11 17.71 13.56 

    Ne IX, 

56.1310=E

 

ʵʢʩ

,nbE   273.80 121.80 68.80 44.10 31.20 22.30  

nbE ,  1098.36 274.59 122.04 68.65 43.93 30.51 20.10 17.16 

 

ʆʙʦʟʥʘʯʠʤ x+1 - ʵʬʬʝʢʪʠʚʥʳʡ ʟʘʨʷʜ l-ʛʦ ʧʨʦʪʦʥʘ ʧʨʠ ʝʛʦ ʩʚʷʟʠ ʩ l-ʤ ʵʣʝʢʪʨʦʥʦʤ, ʘ 

y+1 - ʵʬʬʝʢʪʠʚʥʳʡ ʟʘʨʷʜ ʢʘʞʜʦʛʦ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʪʦʥʘ ʧʨʠ ʝʛʦ ʩʚʷʟʠ ʩ l-ʤ ʵʣʝʢʪʨʦʥʦʤ. 

ʊʦʛʜʘ ʵʥʝʨʛʠʶ ʩʚʷʟʠ lïʛʦ ʵʣʝʢʪʨʦʥʘ ʩ ʷʜʨʦʤ (ʝʛʦ ʵʥʝʨʛʠʶ ʠʦʥʠʟʘʮʠʠ) ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ                                                        

                                            )11(.))1)(1(1( 22

kkkik EEʫlxE d=+-++=               
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ɽʩʣʠ ʙʳ ʧʨʝʜʧʦʩʣʝʜʥʠʡ ʵʣʝʢʪʨʦʥ ʙʳʣ ʩʚʷʟʘʥ ʪʦʣʴʢʦ ʩ k-1 ʩʚʦʙʦʜʥʳʤʠ ʧʨʦʪʦʥʘʤʠ ʷʜʨʘ, 

ʯʪʦ ʦʟʥʘʯʘʣʦ ʙʳ ,0,0 == yx  ʪʦ ʚ ʬʦʨʤʫʣʝ (11) ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʩʚʷʟʠ ʧʨʝʜʧʦʩʣʝʜʥʠʭ 

ʵʣʝʢʪʨʦʥʦʚ ʩ ʷʜʨʦʤ ʪʦʯʥʦ ʙʳ ʩʦʚʧʘʣʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʠʭ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ ʢʘʢ ʚ ʩʣʫʯʘʝ 

kl = . ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠ 1-=kl  ʨʘʩʯʝʪʥʳʝ ʧʦ ʬʦʨʤʫʣʝ (11) ʟʥʘʯʝʥʠʷ ʭʦʨʦʰʦ 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ ʧʨʝʜʧʦʩʣʝʜʥʠʭ 

ʵʣʝʢʪʨʦʥʦʚ ʘʪʦʤʦʚ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 3, ʧʨʠ 007.0,346.0 == yx : He I - 24.57; Li  II  

- 75,08; Be III  - 153.09; B IV  ï 258.60; C V - 391.61; N VI - 552.12; O VII  ï 740.14; F VIII  - 

955.65;  Ne IX -1198.67.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʧʦʩʣʝʜʥʠʡ ʵʣʝʢʪʨʦʥ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʩʚʷʟʘʥ ʪʘʢʞʝ ʠ ʩ ʧʦʩʣʝʜʥʠʤ ʧʨʦʪʦʥʦʤ ʷʜʨʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʫʱʝʩʪʚʫʝʪ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʪʦʥʢʠʡ ʵʬʬʝʢʪ ʩʚʷʟʠ ʩʚʦʙʦʜʥʳʭ ʧʨʦʪʦʥʦʚ ʷʜʨʘ ʩ 

ʧʦʩʣʝʜʥʠʤ ʧʨʦʪʦʥʦʤ. ʌʦʨʤʫʣʳ (10) ʠ (11) ʧʦʟʚʦʣʷʶʪ ʪʘʢʞʝ  ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ 

ʚʳʯʠʩʣʠʪʴ ʨʘʜʠʫʩʳ ʘʪʦʤʘ ʛʝʣʠʷ ʠ ʠʦʥʦʚ ʜʨʫʛʠʭ ʘʪʦʤʦʚ, ʧʦʜʩʪʘʚʠʚ ʚ (10) ʚʤʝʩʪʦ l 

ʟʥʘʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʘʨʷʜʘ 
kd ʧʨʠ  :1=n ʤ1034.39 12-Ö=Her . 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ, ʩʪʦʷʱʠʝ ʥʘ ʪʨʝʪʴʝʡ 

ʜʠʘʛʦʥʘʣʠ ʪʘʙʣʠʮʳ 3 (12²-=kl ). ɺʳʧʠʰʝʤ ʠʟ ʪʘʙʣʠʮ [8, 12] ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʚʦʟʙʫʞʜʝʥʠʷ 
ɺE  ʵʪʠʭ ʵʣʝʢʪʨʦʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʭ ʩʪʘʮʠʦʥʘʨʥʳʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʫʨʦʚʥʷʤ (ʊʘʙʣʠʮʘ 6). 

 

ʊʘʙʣʠʮʘ 6. ʕʥʝʨʛʠʠ ʚʦʟʙʫʞʜʝʥʠʷ BE    l ïx ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ 2-=kl . 

Li  I  1.85 3.83   4.52 4.84 5.01 5.11 5.18 5.22     

Be II 3.96     11.96  14.72 15.99 16.67 17.08     

B III  6.00 23.92  30.11 32.96 34.48 35.4 36.0  36.4   

C IV 7.99 39.68  50.62 55.65  58.37 60.0 61.06     

N V 10.01    59.24  76.27  84.10 88.33 90.88 92.53 93.66 

O VI 12.01 82.59 107.04 118.29 124.37 128.03   

F VII 14.04 109.77 142.94  158.22 166.49 171.45 174.67  

Ne VIII 16.09 140.7 184.0 204.2 214.54 221.62 225.38 228.29 

                 

ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ ʥʘʡʜʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʩʚʷʟʠ 
ʵʢʩ

nbE ,  ʵʪʠʭ  ʵʣʝʢʪʨʦʥʦʚ ʩ ʷʜʨʦʤ ʥʘ ʚʩʝʭ ʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʠ ʩʨʘʚʥʠʤ ʩ 

ʨʘʩʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʦ ʬʦʨʤʫʣʝ (10). ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 7. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ, ʩʪʦʷʱʠʝ ʥʘ ʪʨʝʪʴʝʡ ʜʠʘʛʦʥʘʣʠ 

ʊʘʙʣʠʮʳ 3, ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʬʦʨʤʫʣʦʡ (11) ʧʨʠ 489.0,380.0 -=-= yx , 

12²-=kl : Li  I - 5.40, Be II  - 17.97; B III  - 37.34; C IV  - 63.60; N V - 97.37; O VI - 

138.31; F VII  - 186.68;  Ne VIII  - 241.5.  ʋʤʝʥʴʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʟʘʨʷʜʦʚ l ïʛʦ ʧʨʦʪʦʥʘ 

ʠ ʩʚʦʙʦʜʥʳʭ ʧʨʦʪʦʥʦʚ ʩʚʷʟʘʥʦ ʩ ʠʭ ʵʢʨʘʥʠʨʦʚʢʦʡ ʧʦʩʣʝʜʥʠʤʠ ʜʚʫʤʷ ʩʠʣʴʥʦ 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʵʣʝʢʪʨʦʥʘʤʠ. ʌʦʨʤʫʣʳ (10), (11) ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ 
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ʚʳʯʠʩʣʠʪʴ  ʨʘʜʠʫʩʳ ʘʪʦʤʘ ʣʠʪʠʷ ʠ ʠʦʥʦʚ ʜʨʫʛʠʭ ʘʪʦʤʦʚ, ʧʦʜʩʪʘʚʠʚ ʚ (10) ʚʤʝʩʪʦ l 

ʟʥʘʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʘʨʷʜʘ 
kd  ʧʨʠ :1=n  ʤ1042.82 12-Ö=Lir .   

       

ʊʘʙʣʠʮʘ 7. ʉʧʝʢʪʨʳ l ïx ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ 2-=kl .  

   n      1     2    3    4    5    6   7    8 

     Li I,  

05.143 =E  

ʵʢʩ

,nbE   3.54 1.56 0.87 0.55 0.38 0.28 0.21 

nbE ,  14.05 3.51 1.56 0.88 0.56 0.39  0.28    0.22  

    Be II, 

85.134 =E  

ʵʢʩ

,nbE   14.25 6.25 3.49 2.22 1.54 1.13    

nbE ,  55.4 13.85 6.16 3.46 2.22 1.54 1.13 0.87 

   B III,  

80.135 =E  

ʵʢʩ

,nbE   29.94 14.01 7.82 4.96 3.45 2.53     1.93    

nbE ,  124.2 31.05 13.8 7.76 4.97 3.45 2.53 1.94 

   C IV, 

72.136 =E  

 
ʵʢʩ

,nbE   56.50 24.81  13.87 8.84 6.12 4.49   3.43 

nbE ,  219.52 54.88 24.39 13.72 8.78 6.1 4.48 3.43 

   N V, 

72.137 =E  

ʵʢʩ

,nbE      87.88 38.65 21.62 13.79 9.56 7.01 5.36 

nbE ,  343.00 85.75 38.11 21.44 13.72 9.53 7.00 5.36 

   O VI, 

72.138 =E  

ʵʢʩ

,nbE   126.11 55.53 31.08 19.83 13.75 10.09    

nbE ,  493.92 123.48 54.82 30.87 19.76 13.72 10.08 7.72 

   F VII, 

74.139 =E  

ʵʢʩ

,nbE   171.15 75.42 42.25 26.97 18.7 13.74 10.52 

nbE ,  673.26 168.32 74.81 42.08 26.93 18.7 13.74 10.52 

  Ne, VIII 

71.1310=E  

ʵʢʩ

,nbE   223.0 98.39 55.09 34.89 24.55 17.47 13.71 

nbE ,  877.44 219.36 97.49 54.84 35.1 24.37 17.91 13.71 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʦ ʚʩʝʭ ʘʪʦʤʘʭ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʞʝʩʪʢʦ 

ʩʚʷʟʘʥʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʪʦʥʘ ʪʘʢʠʭ, ʯʪʦ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʵʣʝʢʪʨʦʥʳ ʪʘʢʞʝ ʞʝʩʪʢʦ 

ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʜʨʫʛʠʤʠ ʧʨʦʪʦʥʘʤʠ. ʅʦ ʵʣʝʢʪʨʦʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʨʫʛʠʤʠ 

ʧʨʦʪʦʥʘʤʠ, ʥʝ ʩʚʷʟʘʥʳ ʩ ʜʚʫʤʷ ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʦʪʦʥʘʤʠ. ʀ ʵʪʠ ʜʚʘ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʪʦʥʘ 

ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʷʜʨʘ ʘʪʦʤʘ ʛʝʣʠʷ, ʪʦ ʝʩʪʴ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ -a ʯʘʩʪʠʮʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʥʫʪʨʝʥʥʝʡ ʦʩʥʦʚʦʡ ʢʘʞʜʦʛʦ ʘʪʦʤʘ ʷʚʣʷʝʪʩʷ -a ʯʘʩʪʠʮʘ, ʧʨʠʯʝʤ  ʜʚʘ 

ʝʝ ʩʧʘʨʝʥʥʳʭ ʧʨʦʪʦʥʘ ʠ ʜʚʘ ʩʧʘʨʝʥʥʳʭ ʥʝʡʪʨʦʥʘ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʩʧʠʥʘʤʠ 

ʦʙʨʘʟʫʶʪ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʩʪʦʷʯʠʝ ʚʦʣʥʳ. ʊʘʢʞʝ ʩʪʦʷʯʫʶ ʚʦʣʥʫ ʦʙʨʘʟʫʶʪ ʜʚʘ 

ʚʥʫʪʨʝʥʥʠʭ ʩʧʘʨʝʥʥʳʭ ʵʣʝʢʪʨʦʥʘ ʣʶʙʦʛʦ ʘʪʦʤʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʪʦʥʘʤʠ ʚʥʫʪʨʝʥʥʝʡ 

-a ʯʘʩʪʠʮʳ. ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ, ʩʪʦʷʱʠʝ ʥʘ 

ʯʝʪʚʝʨʪʦʡ ʜʠʘʛʦʥʘʣʠ ʪʘʙʣʠʮʳ 3 ʧʨʠ 3-=kl . ɺʳʧʠʰʝʤ ʠʟ ʪʘʙʣʠʮ [8,12] 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʚʦʟʙʫʞʜʝʥʠʷ ɺE  ʵʪʠʭ ʵʣʝʢʪʨʦʥʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʭ ʩʪʘʮʠʦʥʘʨʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʫʨʦʚʥʷʤ (ʊʘʙʣʠʮʘ 8). ʅʘʡʜʝʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʩʚʷʟʠ 
ʵʢʩ

nbE ,  ʵʪʠʭ  ʵʣʝʢʪʨʦʥʦʚ ʩ ʷʜʨʦʤ ʥʘ ʚʩʝʭ ʠʭ 
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ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʠ ʩʨʘʚʥʠʤ ʩ ʨʘʩʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʦ ʬʦʨʤʫʣʝ 

(10). ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 9. 

 

ʊʘʙʣʠʮʘ 8. ʕʥʝʨʛʠʠ ʚʦʟʙʫʞʜʝʥʠʷ 
BE    l ïx ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ 3-=kl . 

Be I 5.28     7.46 8.31 8.69 8.86 8.98 9.07    

 B II 9.10 17.87 21.15 22.64       

 C III  12.69 32.10 39.2 42.56  44.27 45.24 45.86     

 N IV 16.2    50.15 62.86 68.22 71.01 72.9 73.93 74.21 

 O V 19.69 72.01 91.48 99.49 104.1 106.73   

 F VI 23.16 97.67  125.95  137.17 143.12    

 Ne VII 26.65 127.16 163.64 179.84 188.28    
 

ʊʘʙʣʠʮʘ 9. ʉʧʝʢʪʨʳ l ïx ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ 3-=kl . 

             n      1     2    3    4    5    6   7    8 

   Be I, 

16.164 =E  

ʵʢʩ

,nbE   4.04 1.86 1.01 0.63 0.46 0.34  0.25  

nbE ,  16.16 4.04 1.8 1.01 0.65 0.45 0.33 0.25 

   B II, 

75.155 =E  

ʵʢʩ

,nbE   16.06 7.29 4.01 2.52          

nbE ,  63.0 15.75 7.0 3.94 2.52 1.75 1.29 0.98 

   C III, 

45.146 =E  

 
ʵʢʩ

,nbE   35.2 15.79  8.69 5.33 3.62 2.65   2.03 

nbE ,  130.05 32.51 14.45 8.13 5.2 3.61 2.65 2.03 

   N IV, 

51.147 =E  

ʵʢʩ

,nbE      61.27 27.32 14.61 9.25 6.46 4.57 3.54 

nbE ,  232.16 58.04 25.8 14.51 9.28 6.45 4.74 3.63 

   O V, 

12.148 =E  

ʵʢʩ

,nbE   94.21 41.89 22.42 14.41 9.8 7.17    

nbE ,  353.0 88.25 39.22 22.06 14.12 9.81 7.2 5.52 

   F VI, 

04.149 =E  

ʵʢʩ

,nbE   134.0 59.49 31.21 19.99 14.04   

nbE ,  505.44 126.36 56.16 31.59 20.22 14.04 10.31 7.9 

  Ne VII, 

96.1310=E  

ʵʢʩ

,nbE   180.62 80.11 43.63 27.43 19.0   

nbE ,  684.04 171.01 76.0 42.75 27.36 19.0 13.96 10.69 

 

ɿʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ, ʩʪʦʷʱʠʝ ʥʘ ʯʝʪʚʝʨʪʦʡ ʜʠʘʛʦʥʘʣʠ ʊʘʙʣʠʮʳ 3 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʬʦʨʤʫʣʦʡ (11) ʧʨʠ 483.0,24.0 -=-= yx , 

13²-=kl :  Be I - 9.33; B II  - 25.68; C III  - 46.51; N IV  - 77.49; O V - 112.93; F VI - 
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157.09;  Ne VII  - 208.21.  ʌʦʨʤʫʣʳ (10), (11) ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʚʳʯʠʩʣʠʪʴ  

ʨʘʜʠʫʩʳ ʘʪʦʤʘ ʙʝʨʠʣʣʠʷ ʠ ʠʦʥʦʚ ʜʨʫʛʠʭ ʘʪʦʤʦʚ, ʧʦʜʩʪʘʚʠʚ ʚ (10) ʚʤʝʩʪʦ l ʟʥʘʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʘʨʷʜʘ 
kd  ʧʨʠ :1=n  ʤ1046.58 12-Ö=Ber . ʀʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʧʝʢʪʨʦʚ ʚʪʦʨʦʡ 

ʧʘʨʳ ʵʣʝʢʪʨʦʥʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʦ ʚʩʝʭ ʘʪʦʤʘʭ ʵʪʠ ʜʚʘ ʵʣʝʢʪʨʦʥʘ ʩʚʷʟʘʥʳ ʩ ʧʨʦʪʦʥʘʤʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʚʪʦʨʦʡ -a ʯʘʩʪʠʮʝ,  ʥʦ ʞʝʩʪʢʦ ʥʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʤʦʛʫʪ 

ʚʩʪʫʧʘʪʴ ʚ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʇʨʠ ʵʪʦʤ ʬʠʢʪʠʚʥʳʝ ʵʥʝʨʛʠʠ ʩʚʷʟʠkE ʜʣʷ ʙʝʨʠʣʣʠʷ ʠ 

ʙʦʨʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʶʪ ʵʪʠ ʞʝ ʵʥʝʨʛʠʠ ʜʣʷ ʘʪʦʤʦʚ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʪʦʥʳ ʚʪʦʨʦʡ -a ʯʘʩʪʠʮʳ ʙʝʨʠʣʣʠʷ ʠ ʙʦʨʘ ʠʤʝʶʪ 

ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ (ʤʝʥʴʰʫʶ ʵʥʝʨʛʠʶ).  

ɸʥʘʣʦʛʠʯʥʳʡ ʘʥʘʣʠʟ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʜʣʷ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ 

ʵʣʝʢʪʨʦʥʦʚ, ʩʪʦʷʱʠʭ ʥʘ ʧʷʪʦʡ ʠ ʰʝʩʪʦʡ  ʜʠʘʛʦʥʘʣʷʭ ʪʘʙʣʠʮʳ 2  ʧʨʠ 4-=kl  ʠ 5-=kl . 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʘʭ 10-13.  

 

ʊʘʙʣʠʮʘ 10. ʕʥʝʨʛʠʠ ʚʦʟʙʫʞʜʝʥʠʷ 
BE    l ïx ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ 4-=kl . 

B I 4.96 6.79 7.45 7.75 7.92 8.02 8.08 8.13   

 C II 9.29 18.05 20.84 22.13  22.82       

 N III  16.24    33.13 39.40 42.39 43.96 44.89 45.49 46.47 

 O IV 22.38 52.01 63.30 68.44 71.21 72.47   

 F V 26.70 74.69  92.24  100.26 103.34    

 Ne VI 30.9 101.22 126.34 137.83 144.01    

 

ʊʘʙʣʠʮʘ 11. ʉʧʝʢʪʨʳ l ïx ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ 4-=kl . 

   N      1     2    3    4    5    6   7    8 

B I, 

61.135=E  

ʵʢʩ

,nbE   3.34 1.51 0.85 0.55 0.38 0.28    0.22  

nbE ,  13.61 3.40 1.51 0.85 0.54 0.38 0.28 0.21 

C II, 

04.146 =E  

 
ʵʢʩ

,nbE   15.09 6.33  3.54 2.25 1.56     

nbE ,  56.16 14.04 6.24 3.51 2.25 1.56 1.15 0.88 

N III,  

06.147 =E  

ʵʢʩ

,nbE      31.21 14.32 8.05 5.06 3.49 2.56 1.96 

nbE ,  126.54 31.64 14.06 7.91 5.06 3.52 2.58 1.98 

O IV, 

95.138 =E  

ʵʢʩ

,nbE   55.03 25.40 14.11 8.97 6.2 4.94    

nbE ,  223.2 55.8 24.8 13.95 8.93 6.2 4.56 3.49 

F V, 

98.139 =E  

ʵʢʩ

,nbE   87.55 39.56 22.01 13.99 10.91   

nbE ,  349.5 87.38 38.83 21.84 13.98 9.71 7.13 5.46 

Ne VI, 

92.1310=E  

ʵʢʩ

,nbE   127.03 56.71 31.59 20.1 13.92   

nbE ,  501.12 125.28 55.68 31.32 20.04 13.92 10.23 7.83 

 

ɿʘʤʝʪʠʤ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʧʝʢʪʨʘʤ ʘʪʦʤʦʚ ʠ ʠʦʥʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ [8, 12] ʯʘʩʪʦ ʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʜʘʥʥʳʝ, 
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ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʦʜʥʠʭ ʪʘʙʣʠʮʘʭ, ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʜʨʫʛʠʭ, ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ, ʦʩʦʙʝʥʥʦ 

ʧʦʣʫʯʝʥʥʳʝ ʚ 30-ʭ ï 40-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ [13, 14], ʚʳʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʩʦʤʥʝʥʠʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʵʥʝʨʛʠʠ ʚʦʟʙʫʞʜʝʥʠʷ, ʧʨʠʧʠʩʘʥʥʳʝ  ʦʜʥʦʤʫ 

ʵʣʝʢʪʨʦʥʫ ʘʪʦʤʘ, ʦʪʥʦʩʷʪʩʷ ʷʚʥʦ ʢ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʤʫ ʵʣʝʢʪʨʦʥʫ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʦʧʨʝʜʝʣʝʥʥʦ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʬʦʨʤʫʣʳ (10)-(11) ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ ʚʩʝʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʘʪʦʤʦʚ, ʭʦʪʷ ʢʦʥʢʨʝʪʥʳʝ ʮʠʬʨʳ ʪʨʝʙʫʶʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʫʪʦʯʥʝʥʠʷ. 

 

 ʊʘʙʣʠʮʘ 12. ʕʥʝʨʛʠʠ ʚʦʟʙʫʞʜʝʥʠʷ 
BE    l ïx ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ 5-=kl . 

C I 7.48 9.68 10.38 10.70  10.87 10.98 11.05   11.1  

 N II 13.54    23.24 26.07 27.36     

 O III 24.43 40.57 46.92 49.90 51.47    

 F IV 29.54 62.06  73.04  78.25     

 Ne V 34.63 86.56 104.47 112.48     

                     

ʊʘʙʣʠʮʘ 13. ʉʧʝʢʪʨʳ l ïx ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ l = k-5. 

   n      1     2    3    4    5    6   7    8 

     C I, 

9.136 =E  

 
ʵʢʩ

,nbE   3.78 1.58  0.88 0.56 0.39  0.28  0.21 

nbE ,  13.9 3.48 1.54 0.87 0.56 0.39  0.28 0.22 

     N II, 

00.147 =E  

ʵʢʩ

,nbE      16.06 6.36 3.53 2.24    

nbE ,  56.0 14.0 6.22 3.50 2.24 1.56 1.14 0.88 

    O III, 

00.148 =E  

ʵʢʩ

,nbE   30.51 14.37 8.02 5.04 3.47     

nbE ,  126.0 31.50 14.00 7.88 5.04 3.5 2.57 1.97 

    F IV, 

9.139 =E  

ʵʢʩ

,nbE   57.60 25.08 14.10 8.89    

nbE ,  222.4 55.60 24.71 13.9 8.89 6.18 4.54 3.48 

  Ne V, 

73.1310=E

 

ʵʢʩ

,nbE   91.58 39.65 21.74 13.73    

nbE ,  343.2 85.81 38.14 21.45 13.73 9.53 7.01 5.36 

 

ɿʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ, ʩʪʦʷʱʠʝ ʥʘ ʧʷʪʦʡ ʜʠʘʛʦʥʘʣʠ ʊʘʙʣʠʮʳ 3, 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʬʦʨʤʫʣʦʡ (11) ʧʨʠ 48.0,219.0 -=-= yx , 
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14²-=kl :  B I - 8.3; C II  - 23.76; N III  - 46.62; O IV - 76.45; F V -114.43;  Ne VI - 159.12. 

ʌʦʨʤʫʣʳ (10), (11) ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʚʳʯʠʩʣʠʪʴ  ʨʘʜʠʫʩʳ ʘʪʦʤʘ ʙʦʨʘ ʠ 

ʠʦʥʦʚ ʜʨʫʛʠʭ ʘʪʦʤʦʚ, ʧʦʜʩʪʘʚʠʚ ʚ (10) ʚʤʝʩʪʦ l ʟʥʘʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʘʨʷʜʘ 
kd  ʧʨʠ 

:1=n ʤ1055.67 12-Ö=Br . ɿʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ, ʩʪʦʷʱʠʝ ʥʘ ʰʝʩʪʦʡ ʜʠʘʛʦʥʘʣʠ 

ʊʘʙʣʠʮʳ 3, ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʬʦʨʤʫʣʦʡ (11) ʧʨʠ 

465.0,1.0 -=-= yx , 15²-=kl :   C I - 11.26; N II  - 28.83; O III  - 54.33; F IV  -87.28;  Ne V 

- 126.89.  ʌʦʨʤʫʣʳ (10),(11) ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʚʳʯʠʩʣʠʪʴ  ʨʘʜʠʫʩʳ ʘʪʦʤʘ 

ʫʛʣʝʨʦʜʘ ʠ ʠʦʥʦʚ ʜʨʫʛʠʭ ʘʪʦʤʦʚ, ʧʦʜʩʪʘʚʠʚ ʚ (10) ʚʤʝʩʪʦ l ʟʥʘʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʟʘʨʷʜʘ 
kd ʧʨʠ :1=n  ʤ1039.57 12-Ö=ʉr . 

ʀʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʧʝʢʪʨʦʚ ʪʨʝʪʴʝʡ ʧʘʨʳ ʵʣʝʢʪʨʦʥʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʦ ʚʩʝʭ ʘʪʦʤʘʭ 

ʵʪʠ ʜʚʘ ʵʣʝʢʪʨʦʥʘ ʩʚʷʟʘʥʳ ʩ ʧʨʦʪʦʥʘʤʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʪʨʝʪʴʝʡ -a ʯʘʩʪʠʮʝ,  ʥʦ 

ʞʝʩʪʢʦ ʥʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʤʦʛʫʪ ʚʩʪʫʧʘʪʴ ʚ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʇʨʠ ʵʪʦʤ 

ʬʠʢʪʠʚʥʳʝ ʵʥʝʨʛʠʠ ʩʚʷʟʠ  kE  ʜʣʷ ʪʨʝʪʴʝʡ ʧʘʨʳ ʵʣʝʢʪʨʦʥʦʚ, ʤʝʥʴʰʝ, ʯʝʤ  ʜʣʷ ʚʪʦʨʦʡ 

ʧʘʨʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʪʦʥʳ ʚ ʪʨʝʪʴʝʡ -a ʯʘʩʪʠʮʝ ʠʤʝʶʪ ʤʝʥʴʰʠʝ 

ʨʘʟʤʝʨʳ (ʙʦʣʴʰʫʶ ʚʥʫʪʨʝʥʥʶʶ ʵʥʝʨʛʠʶ). ɸʥʘʣʦʛʠʯʥʳʡ ʘʥʘʣʠʟ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʜʣʷ 

ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ ʠʦʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ, ʩʪʦʷʱʠʭ ʥʘ ʩʝʜʴʤʦʡ, ʚʦʩʴʤʦʡ, ʜʝʚʷʪʦʡ ʠ 

ʜʝʩʷʪʦʡ  (Ne I) ʜʠʘʛʦʥʘʣʷʭ ʪʘʙʣʠʮʳ 3. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʚ ʷʜʨʘʭ 

ʘʪʦʤʦʚ ʯʝʪʚʝʨʪʦʡ ʠ ʧʷʪʦʡ -a ʯʘʩʪʠʮ, ʧʨʠʯʝʤ ʜʚʘ ʵʣʝʢʪʨʦʥʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʪʦʥʘʤʠ 

ʯʝʪʚʝʨʪʦʡ ʠ ʧʷʪʦʡ  -a ʯʘʩʪʠʮ, ʩʚʷʟʘʥʳ (ʩʧʘʨʝʥʳ) ʤʝʞʜʫ ʩʦʙʦʡ.  ʇʨʠ ʵʪʦʤ ʚʳʯʠʩʣʝʥʥʳʝ 

ʧʦ ʬʦʨʤʫʣʝ (10)  ʨʘʜʠʫʩʳ ʘʪʦʤʦʚ ʘʟʦʪʘ, ʢʠʩʣʦʨʦʜʘ, ʬʪʦʨʘ ʠ ʥʝʦʥʘ ʧʨʠʥʠʤʘʶʪ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:ʤ1041.48 12-Ö=Nr , ʤ1048.52 12-Ö=Or , ʤ1029.46 12-Ö=Fr , 

ʤ1065.38 12-Ö=Ner . ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʨʘʜʠʫʩʦʚ  ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʩʧʝʢʪʨʘʭ ʘʪʦʤʦʚ ʠ ʠʦʥʦʚ, ʪʨʝʙʫʶʱʠʝ ʫʪʦʯʥʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʜʘʥʳ  ʩʦ ʩʩʳʣʢʘʤʠ ʥʘ ʥʝ ʦʯʝʥʴ ʥʘʜʝʞʥʳʝ ʠʩʪʦʯʥʠʢʠ [13,14].   

ʀʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʧʝʢʪʨʦʚ ʘʪʦʤʦʚ ʠ ʠʦʥʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1) ʚ ʘʪʦʤʘʭ ʦʪʩʫʪʩʪʚʫʶʪ  ʵʣʝʢʪʨʦʥʥʳʝ ʦʨʙʠʪʳ  ʠ  ʵʣʝʢʪʨʦʥʥʳʝ ʦʨʙʠʪʘʣʠ; 

2) ʚ ʦʩʥʦʚʝ (ʚʥʫʪʨʠ) ʷʜʨʘ ʣʶʙʦʛʦ ʘʪʦʤʘ ʥʘʭʦʜʠʪʩʷ -a ʯʘʩʪʠʮʘ (ʷʜʨʦ ʘʪʦʤʘ ʛʝʣʠʷ) ʩʦ 

ʩʧʘʨʝʥʥʳʤʠ ʧʨʦʪʦʥʘʤʠ ʠ ʥʝʡʪʨʦʥʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ,  ʩʪʦʷʯʠʝ ʚʦʣʥʳ; 

3) ʵʣʝʢʪʨʦʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʪʦʥʘʤʠ ʚʥʫʪʨʝʥʥʝʡ -a ʯʘʩʪʠʮʳ, ʪʘʢʞʝ ʩʧʘʨʝʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʥʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ (ʘʪʦʤ ʛʝʣʠʷ); 

4) ʩʣʝʜʫʶʱʘʷ ʧʘʨʘ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ ʷʜʨʘ ʣʶʙʦʛʦ ʘʪʦʤʘ ʦʙʨʘʟʫʝʪ -a ʯʘʩʪʠʮʫ 

ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ (ʤʝʥʴʰʝʡ ʵʥʝʨʛʠʠ), ʧʨʠʯʝʤ ʝʝ ʜʠʘʤʝʪʨ ʫ ʙʝʨʠʣʣʠʷ ʠ ʙʦʨʘ ʙʦʣʴʰʝ, 

ʯʝʤ ʫ ʜʨʫʛʠʭ ʘʪʦʤʦʚ, ʘ ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʪʦʥʘʤʠ ʵʪʦʡ -a ʯʘʩʪʠʮʳ ʵʣʝʢʪʨʦʥʳ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʪʦʣʴʢʦ ʧʘʨʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ; 

5) ʩʣʝʜʫʶʱʘʷ ʧʘʨʘ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ ʷʜʨʘ ʣʶʙʦʛʦ ʘʪʦʤʘ ʦʙʨʘʟʫʝʪ -a ʯʘʩʪʠʮʫ 

ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ (ʙʦʣʴʰʝʡ ʵʥʝʨʛʠʠ), ʘ ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʪʦʥʘʤʠ ʵʪʦʡ -a ʯʘʩʪʠʮʳ 

ʵʣʝʢʪʨʦʥʳ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʪʦʣʴʢʦ ʧʘʨʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ; 

6) ʩʣʝʜʫʶʱʠʝ ʜʚʝ ʧʘʨʳ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ ʷʜʨʘ ʣʶʙʦʛʦ ʘʪʦʤʘ ʦʙʨʘʟʫʶʪ 

-a ʯʘʩʪʠʮʳ, ʷʚʣʷʶʱʠʝʩʷ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʷʜʨʘʤʠ ʘʪʦʤʘ ʛʝʣʠʷ, ʧʨʠʯʝʤ ʵʣʝʢʪʨʦʥʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʪʦʥʘʤʠ ʵʪʠʭ -a ʯʘʩʪʠʮ, ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʪʦʣʴʢʦ ʧʘʨʥʳʝ ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʷʟʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʙʨʘʟʫʷ ʘʪʦʤ ʛʝʣʠʷ. 



ʄʘʛʥʠʮʢʠʡ, 2017 
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ʊʝʧʝʨʴ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʧʦʩʪʨʦʝʥʠʶ ʵʬʠʨʥʳʭ ʤʦʜʝʣʝʡ ʘʪʦʤʥʳʭ ʷʜʝʨ ʠ ʩʘʤʠʭ 

ʘʪʦʤʦʚ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ʪʘʙʣʠʮʳ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ 

(2)-(4), ʠʩʧʦʣʴʟʫʷ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʝʧʝʥʷʭ ʦʢʠʩʣʝʥʠʷ ʘʪʦʤʦʚ ʠ ʠʭ 

ʠʟʚʝʩʪʥʳʭ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʷʭ. 

4. ʕʌʀʈʅʓɽ ʄʆɼɽʃʀ ɸʊʆʄʆɺ ɺʊʆʈʆɻʆ ʇɽʈʀʆɼɸ ʊɸɹʃʀʎʓ 

ʍʀʄʀʏɽʉʂʀʍ ʕʃɽʄɽʅʊʆɺ. 

ɺʪʦʨʦʡ ʧʝʨʠʦʜ ʪʘʙʣʠʮʳ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʄʝʥʜʝʣʝʝʚʘ ʥʘʯʠʥʘʝʪʩʷ ʣʠʪʠʝʤ ʠ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʝʦʥʦʤ. ʃʠʪʠʡ ʠʤʝʝʪ ʜʚʘ ʫʩʪʦʡʯʠʚʳʭ ʠʟʦʪʦʧʘ: Li6  ʠ Li7 . ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʚʳʚʦʜʘʤʠ ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝʣʘ  ʷʜʨʦ ʘʪʦʤʘ Li6  ʩʦʩʪʦʠʪ ʠʟ -a ʯʘʩʪʠʮʳ, ʧʨʦʪʦʥʘ ʠ 

ʥʝʡʪʨʦʥʘ, ʠʤʝʶʱʠʭ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ 

ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ Li6  ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ: 
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ʇʦʜʩʪʘʚʣʷʷ ʚ (12)  ,11/12;41/40;01462.1 pnp lllll aa === ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ ,661.5601=LiŮ  

,851.31=b e .8212.0=Lib  ʗʜʨʦ ʘʪʦʤʘ Li6  ʩʣʘʙʦ ʩʚʷʟʘʥʦ ʠ, ʧʨʠ ʟʘʭʚʘʪʝ ʥʝʡʪʨʦʥʘ, 

ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ -a ʯʘʩʪʠʮʫ ʠ ʪʨʠʪʦʥ, ʘ ʧʨʠ ʟʘʭʚʘʪʝ ʜʝʡʪʨʦʥʘ ï ʥʘ ʜʚʝ -a ʯʘʩʪʠʮʳ. ʗʜʨʦ 

ʘʪʦʤʘ Li7  ʩʦʩʪʦʠʪ ʠʟ -a ʯʘʩʪʠʮʳ, ʧʨʦʪʦʥʘ ʠ ʜʚʫʭ ʥʝʡʪʨʦʥʦʚ, ʠʤʝʶʱʠʭ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 

ʷʜʨʘ ʘʪʦʤʘ Li7  ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ: 
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ʇʦʜʩʪʘʚʣʷʷ ʚ (13) ,21/25
~

;23/22;41/40;01462.1 aaaa lllllll ==== nnp  
ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ 

,142.6534=LiŮ ,9357.38=b e .2605.3=Lib  
ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʤʦʜʝʣʠ ʟʥʘʯʝʥʠʡ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ ʚ ʊʘʙʣʠʮʝ 14. ɸʪʦʤ ʣʠʪʠʷ ʠʤʝʝʪ 

ʦʜʠʥ ʥʝ ʩʧʘʨʝʥʥʳʡ ʵʣʝʢʪʨʦʥ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ ʣʠʪʠʷ ʨʘʚʥʘ Ñ1. 

 ɹʝʨʠʣʣʠʡ ʠʤʝʝʪ ʦʜʠʥ ʫʩʪʦʡʯʠʚʳʡ ʠʟʦʪʦʧ: Be9 . ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʚʦʜʘʤʠ 

ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝʣʘ ʷʜʨʦ ʘʪʦʤʘ Be9  ʩʦʩʪʦʠʪ ʠʟ -a ʯʘʩʪʠʮʳ, ʷʚʣʷʶʱʝʡʩʷ ʷʜʨʦʤ ʘʪʦʤʘ 

ʛʝʣʠʷ, ʚʪʦʨʦʡa-ʯʘʩʪʠʮʳ ʙʦʣʴʰʝʛʦ ʨʘʜʠʫʩʘ (ʤʝʥʴʰʝʡ ʵʥʝʨʛʠʠ) ʠ ʥʝʡʪʨʦʥʘ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ Be9  ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ: 
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ʇʦʜʩʪʘʚʣʷʷ ʚ (14)  ,37/24;27/32;01462.1 aaaa lllll === n  
ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ ,305.8392=BeŮ  

,609.58=b e 1842.1-=Beb . ʈʘʩʩʤʦʪʨʠʤ ʪʘʢʞʝ ʥʝʫʩʪʦʡʯʠʚʦʝ ʷʜʨʦ ʘʪʦʤʘ Be8 , ʩʦʩʪʦʷʱʝʝ ʠʟ 

ʜʚʫʭ -a ʯʘʩʪʠʮ, ʷʚʣʷʶʱʠʭʩʷ ʷʜʨʘʤʠ ʘʪʦʤʘ ʛʝʣʠʷ. ɼʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ 

ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ Be8  ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ: 
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ʇʦʜʩʪʘʚʣʷʷ ʚ (15) ,0304424.4;01462.1 == gal  
ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ ,876.7454=BeŮ  ,4737.56=b e  

ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0.1% (ʩʤ. ʊʘʙʣ. 14).
 

ʇʦʥʷʪʥʦ ʪʝʧʝʨʴ, ʧʦʯʝʤʫ ʘʪʦʤ ʙʝʨʠʣʣʠʷ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʷʜʨʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʜʚʫʭ ʷʜʝʨ 

ʘʪʦʤʘ ʛʝʣʠʷ. ʇʨʠʯʠʥʘ ï ʩʧʘʨʝʥʥʳʝ ʧʨʦʪʦʥʳ ʠ ʵʣʝʢʪʨʦʥʳ ʚ ʘʪʦʤʝ ʛʝʣʠʷ. ʇʦ ʵʪʦʡ ʞʝ 

ʧʨʠʯʠʥʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʤʦʣʝʢʫʣʳ ʛʝʣʠʷ, ʠ ʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʘʪʦʤʥʳʤ ʛʘʟʦʤ. ʅʦ 

ʵʣʝʢʪʨʦʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʪʦʥʘʤʠ ʚʪʦʨʦʡ, ʙʦʣʴʰʝʡ  -a ʯʘʩʪʠʮʳ ʘʪʦʤʘ Be9 , ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʘʨʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʇʦʵʪʦʤʫ ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ ʙʝʨʠʣʣʠʷ ʨʘʚʥʘ Ñ2. 

ʉʪʨʫʢʪʫʨʘ ʷʜʝʨ Be9  ʠ Be8  ʦʙʲʷʩʥʷʝʪ ʤʝʭʘʥʠʟʤʳ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ  

                .  ;;; 8129699 aaaaaa ++++++++ BenCBeLipBedpBe  

ɹʦʨ ʠʤʝʝʪ ʜʚʘ ʫʩʪʦʡʯʠʚʳʭ ʠʟʦʪʦʧʘ:B10  ʠ B11 . ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʚʦʜʘʤʠ 

ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝʣʘ  ʷʜʨʦ ʘʪʦʤʘ B10  ʩʦʩʪʦʠʪ ʠʟ -a ʯʘʩʪʠʮʳ, ʚʪʦʨʦʡ, ʙʦʣʴʰʝʡ -a  

ʯʘʩʪʠʮʳ, ʧʨʦʪʦʥʘ ʠ ʥʝʡʪʨʦʥʘ, ʠʤʝʶʱʠʭ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ B10  ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ: 
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ʇʦʜʩʪʘʚʣʷʷ ʚ (16)  ,35/22;25/26;16/19;01462.1 aaaaa lllllll ==== np
ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ    

.799.1;217.65,97.9323 === BbBŮ be  ʗʜʨʦ ʘʪʦʤʘ B11  ʩʦʩʪʦʠʪ ʠʟ -a ʯʘʩʪʠʮʳ, ʙʦʣʴʰʝʡ 

-a ʯʘʩʪʠʮʳ, ʧʨʦʪʦʥʘ ʠ ʜʚʫʭ ʥʝʡʪʨʦʥʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ. ʇʦʵʪʦʤʫ 

ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ B11  ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ: 
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ʇʦʜʩʪʘʚʣʷʷ ʚ (17) ,18/13
~

;31/27;25/26;16/19;01462.1 aaaaaa lllllllll ===== nnp
ʧʦʣʫʯʠʤ 

ʟʥʘʯʝʥʠʷ .675.2;262.76,490.10252 === BbBŮ be ɺʦʟʤʦʞʝʥ ʨʘʩʧʘʜ ʷʜʨʘ B11  ʥʘ -a ʯʘʩʪʠʮʫ ʠ 

ʷʜʨʦLi7 . ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʤʦʜʝʣʠ ʟʥʘʯʝʥʠʡ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ ʚ ʊʘʙʣʠʮʝ 14. ɸʪʦʤ ʙʦʨʘ ʠʤʝʝʪ ʦʜʠʥ ʥʝ ʩʧʘʨʝʥʥʳʡ ʵʣʝʢʪʨʦʥ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʥʝ ʩʧʘʨʝʥʥʳʤ ʧʨʦʪʦʥʦʤ ʷʜʨʘ, ʠ ʜʚʘ ʵʣʝʢʪʨʦʥʘ, ʩʚʷʟʘʥʥʳʭ ʩ  ʧʨʦʪʦʥʘʤʠ 

ʙʦʣʴʰʝʡ -a ʯʘʩʪʠʮʳ. ʇʦʵʪʦʤʫ, ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ ʙʦʨʘ  ʨʘʚʥʘ Ñ1, Ñ3. 

ʋʛʣʝʨʦʜ ʠʤʝʝʪ ʜʚʘ ʫʩʪʦʡʯʠʚʳʭ ʠʟʦʪʦʧʘ: C12 , C13  ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʠʟʦʪʦʧ C14 . 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʚʦʜʘʤʠ ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝʣʘ  ʷʜʨʦ ʘʪʦʤʘ C12  ʩʦʩʪʦʠʪ ʠʟ 

-a ʯʘʩʪʠʮʳ, ʚʪʦʨʦʡ, ʙʦʣʴʰʝʡ -a ʯʘʩʪʠʮʳ (ʥʦ ʤʝʥʴʰʝʡ, ʯʝʤ ʫ ʙʝʨʠʣʣʠʷ ʠ ʙʦʨʘ) ʠ 

ʪʨʝʪʴʝʡ, ʤʝʥʴʰʝʡ -a~ ʯʘʩʪʠʮʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 

ʷʜʨʘ ʘʪʦʤʘ C12  ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ: 
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,463.91=be  .561.11175=CŮ  ʗʜʨʦ ʘʪʦʤʘ C14  ʩʦʩʪʦʠʪ ʠʟ ʪʝʭ ʞʝ ʪʨʝʭ -a ʯʘʩʪʠʮ ʠ ʜʚʫʭ 

ʥʝʡʪʨʦʥʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ 
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ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ 

.486.105,668.13040 == bCŮ e  ʈʘʩʧʘʜ ʷʜʨʘ C14  ʚ ʷʜʨʦ N14  ʧʨʦʠʩʭʦʜʠʪ, ʦʯʝʚʠʜʥʦ, ʯʝʨʝʟ 

-b - ʨʘʩʧʘʜ ʦʜʥʦʛʦ ʠʟ ʥʝʡʪʨʦʥʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʚʦʨʦʪʦʤ ʩʧʠʥʘ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ 

ʧʨʦʪʦʥʘ. ʗʜʨʦ ʘʪʦʤʘ C13  ʩʦʩʪʦʠʪ ʠʟ ʪʝʭ ʞʝ -a ʯʘʩʪʠʮ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʥʝʧʦʣʥʘʷ  (a 

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʘ), ʠ ʜʚʫʭ ʥʝʡʪʨʦʥʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ 

ʩʧʠʥʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ C13  

ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ:                      
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ʇʦʜʩʪʘʚʣʷʷ ʚ (20) ,29/24,13/20;25/24
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;22/23;01462.1 aaaaaaa lllllllll ===== nn  
ʧʦʣʫʯʠʤ 

ʟʥʘʯʝʥʠʷ .7063.0;078.97,511.12109 === CbCŮ be   ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʤʦʜʝʣʠ ʟʥʘʯʝʥʠʡ 

ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ ʚ ʊʘʙʣʠʮʝ 14. ɸʪʦʤ ʫʛʣʝʨʦʜʘ ʠʤʝʝʪ 

ʧʦ ʜʚʘ ʥʝ ʩʧʘʨʝʥʥʳʭ ʵʣʝʢʪʨʦʥʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʪʦʥʘʤʠ -a ʯʘʩʪʠʮʳ ʠ -a~ ʯʘʩʪʠʮʳ. 

ʇʦʵʪʦʤʫ, ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʨʦʜʘ  ʨʘʚʥʘ Ñ2, Ñ4. 

ɸʟʦʪ ʠʤʝʝʪ ʜʚʘ ʫʩʪʦʡʯʠʚʳʭ ʠʟʦʪʦʧʘ: N14  ʠ N15 . ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʚʦʜʘʤʠ 

ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝʣʘ  ʷʜʨʦ ʘʪʦʤʘ N14  ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ -aaa ~,, ʯʘʩʪʠʮ, ʧʨʦʪʦʥʘ ʠ 

ʥʝʡʪʨʦʥʘ, ʠʤʝʶʱʠʭ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ 

ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ N14
 ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ:                        
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ʟʥʘʯʝʥʠʷ  .4028.0;37.104,492.13040 === NbNŮ be  ʗʜʨʦ ʘʪʦʤʘ N15  ʩʦʩʪʦʠʪ ʠʟ ʪʝʭ ʞʝ ʪʨʝʭ 

-a ʯʘʩʪʠʮ, ʧʨʦʪʦʥʘ ʠ ʜʚʫʭ ʥʝʡʪʨʦʥʦʚ, ʠʤʝʶʱʠʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʩʧʠʥʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ N15  
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ʇʦʜʩʪʘʚʣʷʷ ʚ (22) ,33/26;24/23
~

;21/22;01462.1 aaaaaa lllllll ==== n ,2
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;42/37 aa llll == np  

ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ .2831.0;5.115,926.13968 -=== NbNŮ be ʉʪʨʫʢʪʫʨʘ ʷʜʝʨ N14  ʠ N15  

ʦʙʲʷʩʥʷʝʪ ʤʝʭʘʥʠʟʤʳ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ  

                .;;; 1215121414141411 aa ++++++++ CpNtCnNpCnNnNB  

ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʤʦʜʝʣʠ ʟʥʘʯʝʥʠʡ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ ʚ ʊʘʙʣʠʮʝ 14. ɸʪʦʤ ʘʟʦʪʘ ʠʤʝʝʪ ʜʚʘ ʥʝ ʩʧʘʨʝʥʥʳʭ ʵʣʝʢʪʨʦʥʘ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʪʦʥʘʤʠ -a ʯʘʩʪʠʮʳ, ʜʚʘ ʥʝ ʩʧʘʨʝʥʥʳʭ ʵʣʝʢʪʨʦʥʘ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʦʪʦʥʘʤʠ -a~ ʯʘʩʪʠʮʳ, ʠ ʦʜʠʥ ʥʝ ʩʧʘʨʝʥʥʡ ʵʣʝʢʪʨʦʥ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʜʠʥʦʯʥʳʤ 

ʧʨʦʪʦʥʦʤ. ʇʦʵʪʦʤʫ, ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ ʘʟʦʪʘ  ʨʘʚʥʘ Ñ1,Ñ2, Ñ3, Ñ4, Ñ5. 

ʂʠʩʣʦʨʦʜ ʠʤʝʝʪ ʪʨʠ ʫʩʪʦʡʯʠʚʳʭ ʠʟʦʪʦʧʘ:ʆ16 , ʆ17  ʠʆ18 . ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʚʳʚʦʜʘʤʠ ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝʣʘ  ʷʜʨʦ ʘʪʦʤʘ ʆ16  ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ aaa ~,, - ʯʘʩʪʠʮ (ʢʘʢ ʠ 

ʚ ʩʣʫʯʘʝ ʘʟʦʪʘ) ʠ ʝʱʝ ʦʜʥʦʡ a-ʯʘʩʪʠʮʳ, ʩ ʧʨʦʪʦʥʘʤʠ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥʳ ʜʚʘ ʥʝ 

ʩʧʘʨʝʥʥʳʭ ʵʣʝʢʪʨʦʥʘ, ʩʧʦʩʦʙʥʳʝ ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʘʨʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ ʆ16
 ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ                                                                         

     .0,342.938)~2(~2 =++=++= ʆʆ

ggg
b

lll
eeee

aaa

aaa
                                      (23) 

ʇʦʜʩʪʘʚʣʷʷ ʚ (23) ,30/29
~

;25/26;01462.1 aaaaa lllll === ʧʦʣʫʯʠʤ 

,92.14894=ʆŮ .779.127=be ʗʜʨʦ ʘʪʦʤʘ ʆ17  ʩʦʩʪʦʠʪ ʠʟ ʪʝʭ ʞʝ ʯʝʪʳʨʝʭ -a ʯʘʩʪʠʮ ʠ ʦʜʥʦʛʦ 

ʥʝʡʪʨʦʥʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ ʆ17  

ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ:          
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.8933.1,29.132,974.15829 -=== ʆbʆŮ be ʗʜʨʦ ʘʪʦʤʘ ʆ18  ʩʦʩʪʦʠʪ ʠʟ ʪʝʭ ʞʝ ʯʝʪʳʨʝʭ a-

ʯʘʩʪʠʮ ʠ ʜʚʫʭ ʥʝʡʪʨʦʥʦʚ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʩʧʠʥʘʤʠ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ ʆ18  ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ:                           
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ʧʦʣʫʯʠʤ ,833.16762=ʆŮ  

 .995.138=be ʉʪʨʫʢʪʫʨʘ ʷʜʝʨ ʆ16  ʠ ʆ17  ʦʙʲʷʩʥʷʝʪ ʤʝʭʘʥʠʟʤʳ ʷʜʝʨʥʳʭ  ʨʝʘʢʮʠʡ  

                .;;; 16613161314171714 tOLiCnOCCnOpON ++++++++ aaa  

ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʤʦʜʝʣʠ ʟʥʘʯʝʥʠʡ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ ʚ ʊʘʙʣʠʮʝ 14. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʚ ʘʪʦʤʝ ʢʠʩʣʦʨʦʜʘ ʧʘʨʘ 
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ʵʣʝʢʪʨʦʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʪʦʥʘʤʠ -a ʯʘʩʪʠʮʳ, ʩʧʘʨʝʥʳ ʧʦʧʘʨʥʦ ʩ ʵʣʝʢʪʨʦʥʘʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʨʦʪʦʥʘʤʠ -a~ ʯʘʩʪʠʮʳ. ʇʦʵʪʦʤʫ ʘʪʦʤ ʢʠʩʣʦʨʦʜʘ ʠʤʝʝʪ ʪʦʣʴʢʦ ʜʚʘ ʥʝ 

ʩʧʘʨʝʥʥʳʭ  ʵʣʝʢʪʨʦʥʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʪʦʥʘʤʠ ʚʪʦʨʦʡ -a ʯʘʩʪʠʮʳ, ʠ ʝʛʦ ʩʪʝʧʝʥʴ 

ʦʢʠʩʣʝʥʠʷ ʨʘʚʥʘ Ñ2 (ʭʦʪʷ ʤʦʞʝʪ ʙʳʪʴ ʠ Ñ1 ʧʨʠ ʩʚʷʟʠ ʜʚʫʭ ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ ʩ ʜʚʫʤʷ 

ʘʪʦʤʘʤʠ ʬʪʦʨʘ ʠʣʠ ʚʦʜʦʨʦʜʘ). 

ʌʪʦʨ ʠʤʝʝʪ ʦʜʠʥ  ʫʩʪʦʡʯʠʚʳʡ ʠʟʦʪʦʧ F19
. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʚʦʜʘʤʠ 

ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝʣʘ  ʷʜʨʦ ʘʪʦʤʘ F19
 ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ (aaa ~,,2 ) -a ʯʘʩʪʠʮ (ʢʘʢ ʚ 

ʩʣʫʯʘʝ ʢʠʩʣʦʨʦʜʘ), ʦʜʥʦʛʦ ʧʨʦʪʦʥʘ  ʠ ʜʚʫʭ ʨʘʚʥʳʭ ʥʝʡʪʨʦʥʦʚ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ 

ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʩʧʠʥʘʤʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ 

ʘʪʦʤʘ F19
 ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ:                                                                     

            .
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~2(2~2
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lllll
eeeeee

aaa

aaa ppF
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sggg
==++++=++++=  (26)      

ʇʦʜʩʪʘʚʣʷʷ ʚ (26) ,31/30
~

;26/27;01462.1 aaaaa lllll === ,21/23;14/13 aa llll == np  
 ʧʦʣʫʯʠʤ 

ʟʥʘʯʝʥʠʷ .631.2;96.147,141.17692 === FbFŮ be ʈʘʩʩʤʦʪʨʠʤ ʪʘʢʞʝ ʠʟʦʪʦʧ ʬʪʦʨʘ F20
, ʷʜʨʦ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ (aaa ~,,2 ) -a ʯʘʩʪʠʮ, ʦʜʥʦʛʦ ʧʨʦʪʦʥʘ, ʦʜʥʦʛʦ ʥʝʡʪʨʦʥʘ  ʠ 

ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʥʝʡʪʨʦʥʦʚ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʩʧʠʥʘʤʠ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ F20
 ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ:                                                                   
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aaa -=+=+++++=+++++=  (27) 

ʇʦʜʩʪʘʚʣʷʷ ʚ (27) ,31/30
~

;26/27;01462.1 aaaaa lllll === ,28/23
~

,21/23;26/33 aaa llllll === nnp  
 

ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ .0965.2;683.154,983.18624 === FbFŮ be ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʤʦʜʝʣʠ ʟʥʘʯʝʥʠʡ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ ʚ ʊʘʙʣʠʮʝ 14. 

ɸʪʦʤ ʬʪʦʨʘ ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʵʣʝʢʪʨʦʥ, ʥʝ ʩʧʘʨʝʥʥʳʡ  ʩ ʜʨʫʛʠʤʠ ʵʣʝʢʪʨʦʥʘʤʠ, 

ʧʦʵʪʦʤʫ ʝʛʦ ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ ʨʘʚʥʘ Ñ1. 

ʅʝʦʥ ʠʤʝʝʪ ʪʨʠ  ʫʩʪʦʡʯʠʚʳʭ ʠʟʦʪʦʧʘ Ne20
, Ne21

 ʠ Ne22
. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʚʦʜʘʤʠ 

ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝʣʘ  ʷʜʨʦ ʘʪʦʤʘNe20
 ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ (aaa ~,,3 ) a-ʯʘʩʪʠʮ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ Ne20
  ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ:                                                                                            

                      .0,342.938)~3(~3 =++=++= NeNe

ggg
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ʇʦʜʩʪʘʚʣʷʷ ʚ (28) ,31/30
~

;25/26;01462.1 aaaaa lllll ===
 
 ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ ,074.18618=NeŮ  

.298.160=be  ʗʜʨʦ ʘʪʦʤʘ Ne22
 ʩʦʩʪʦʠʪ ʠʟ ʪʝʭ ʞʝ ʧʷʪʠ -a ʯʘʩʪʠʮ ʠ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ 

ʥʝʡʪʨʦʥʦʚ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʩʧʠʥʘʤʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ 

ʵʥʝʨʛʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ Ne22
  ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ:                           
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n

nnNe

sggg
b

llll
eeeeee

aaa

aaa                   (29) 



ʉʪʨʫʢʪʫʨʘ ʘʪʦʤʦʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʨʘʚʥʝʥʠʡ ʩʞʠʤʘʝʤʦʛʦé 

50  ʉʃʆɾʅʓɽ ʉʀʉʊɽʄʓ, ˉ 3 (24), 2017   

 

ʇʦʜʩʪʘʚʣʷʷ ʚ (29) ,17/18;31/30
~

;25/26;01462.1 aaaaaa lllllll ==== n  
ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ 

.28.177,222.20480 == bNeŮ e  ʗʜʨʦ ʘʪʦʤʘ Ne21
  ʩʦʩʪʦʠʪ ʠʟ ʪʝʭ ʞʝ ʧʷʪʠ -a ʯʘʩʪʠʮ, ʦʜʥʘ ʠʟ 

ʢʦʪʦʨʳʭ ʥʝʧʦʣʥʘʷ  (ʧʦʩʣʝʜʥʷʷ a- ʯʘʩʪʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʘ),  ʠ  

ʜʚʫʭ ʥʝʡʪʨʦʥʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʩʧʠʥʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ 

ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʷʜʨʘ ʘʪʦʤʘ Ne21
 ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ:                      

.
~

,342.938)~~
1

2
2(~~2/2 , nnnC

nn

nnpNe

ssgggg
bbbb

lllllll
eeeeeeee a

aaaaa

aaaa ++=++++++=++++++=  (30) 

ʇʦʜʩʪʘʚʣʷʷ ʚ (30) ,2/3,16/13;31/30
~

;25/26;01462.1 aaaaaaa lllllllll ===== nn  
ʧʦʣʫʯʠʤ 

ʟʥʘʯʝʥʠʷ .6618.0;188.168,749.19549 -=== NebNeŮ be  ʉʪʨʫʢʪʫʨʘ ʷʜʝʨ Ne20
, Ne21

 ʠ Ne22
 

ʦʙʲʷʩʥʷʝʪ ʤʝʭʘʥʠʟʤʳ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ  

                          .;; 211820202219 nNeOeNeFpNeF ++++++ - ana  

 ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʤʦʜʝʣʠ ʟʥʘʯʝʥʠʡ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ ʚ ʊʘʙʣʠʮʝ 14. ɺ ʘʪʦʤʝ ʥʝʦʥʘ, ʢʘʢ ʠ ʚ ʘʪʦʤʝ ʢʠʩʣʦʨʦʜʘ, ʵʣʝʢʪʨʦʥʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʪʦʥʘʤʠ -a ʯʘʩʪʠʮʳ, ʩʧʘʨʝʥʳ ʧʦʧʘʨʥʦ ʩ ʵʣʝʢʪʨʦʥʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʧʨʦʪʦʥʘʤʠ -a~ ʯʘʩʪʠʮʳ. ʂʨʦʤʝ ʪʦʛʦ, ʩʧʘʨʝʥʳ ʵʣʝʢʪʨʦʥʳ ʜʚʫʭ ʚʥʝʰʥʠʭ -a ʯʘʩʪʠʮ. 

ʇʦʵʪʦʤʫ ʚʩʝ ʵʣʝʢʪʨʦʥʳ ʘʪʦʤʘ ʥʝʦʥʘ ʩʧʘʨʝʥʳ ʠ ʝʛʦ ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʠʷ ʨʘʚʥʘ 0. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʷʜʝʨ ʘʪʦʤʦʚ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ. ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʠʟʦʪʦʧʳ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʤʝʶʪ ʨʘʟʥʦʝ 

ʯʠʩʣʦ ʥʝʡʪʨʦʥʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʷʜʨʘ ʘʪʦʤʘ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ, ʪʦ ʥʘ ʨʠʩ.2 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʷʜʨʘ  a- ʯʘʩʪʠʮʳ (ʠʟʦʙʨʘʞʝʥʳ ʞʠʨʥʳʤʠ 

ʣʠʥʠʷʤʠ) ʠ ʧʨʦʪʦʥʳ (ʠʟʦʙʨʘʞʝʥʳ ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ), ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩʦ ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʥʠʤʠ ʵʣʝʢʪʨʦʥʘʤʠ ʦʧʨʝʜʝʣʷʶʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ. 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʵʪʠʭ ʩʚʦʡʩʪʚ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʟʘʨʷʜʘ ʘʪʦʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʩʧʘʨʠʚʘʥʠʝʤ ʧʘʨ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ ʚ ʥʦʚʳʝ a- ʯʘʩʪʠʮʳ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʠʤ ʧʨʦʪʦʥʘʤ ʧʘʨ ʵʣʝʢʪʨʦʥʦʚ ʚ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʳʝ ʩʪʦʷʯʠʝ ʚʦʣʥʳ, ʥʝ 

ʠʤʝʶʱʠʝ ʧʦʩʣʝ ʵʪʦʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʩʪʫʧʘʪʴ ʚ ʢʘʢʠʝ-ʣʠʙʦ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ.  

 

 

                      ʈʠʩ. 2. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʷʜʝʨ ʘʪʦʤʦʚ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ. 



ʄʘʛʥʠʮʢʠʡ, 2017 

ʉʃʆɾʅʓɽ ʉʀʉʊɽʄʓ, ˉ 3 (24), 2017  51 

 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ ʠ ʵʥʝʨʛʠʡ ʷʜʝʨ ʘʪʦʤʦʚ 

ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ʪʘʙʣʠʮʳ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʄʝʥʜʝʣʝʝʚʘ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ 

ʬʦʨʤʫʣʘʤ ʪʝʦʨʠʠ ʵʬʠʨʘ, ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ʀʟ ʪʘʙʣʠʮʳ 

ʚʠʜʥʦ, ʯʪʦ ʨʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʡʜʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʩ ʪʦʯʥʦʩʪʴ  0.1% -0.8%. 

ʊʘʙʣʠʮʘ 14. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʡʜʝʥʥʳʝ ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʬʦʨʤʫʣʘʤ ʪʝʦʨʠʠ ʵʬʠʨʘ  

ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʠ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ ʷʜʝʨ ʘʪʦʤʦʚ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ.

 

 

5. ɿɸʂʃʖʏɽʅʀɽ. 

ɺ ʨʘʙʦʪʝ, ʠʩʭʦʜʷ ʠʟ ʫʨʘʚʥʝʥʠʡ ʩʞʠʤʘʝʤʦʛʦ ʦʩʮʠʣʣʠʨʫʶʱʝʛʦ ʵʬʠʨʘ, ʚʳʚʝʜʝʥʥʳʭ 

ʠʟ ʟʘʢʦʥʦʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʧʦʩʪʨʦʝʥʳ ʵʬʠʨʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʷʜʝʨ ʠ 

ʘʪʦʤʦʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʦʚ ʪʘʙʣʠʮʳ ʄʝʥʜʝʣʝʝʚʘ, 

ʚʢʣʶʯʘʷ ʷʜʨʘ ʤʥʦʛʠʭ ʠʟʦʪʦʧʦʚ. ɺʳʚʝʜʝʥʳ ʬʦʨʤʫʣʳ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʵʥʝʨʛʠʡ, ʤʘʩʩ,  

ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ ʠ ʵʥʝʨʛʠʡ ʩʚʷʟʠ ʘʪʦʤʥʳʭ ʷʜʝʨ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʚʝʨʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʥʷʪʦʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʦʪʜʝʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʘʪʦʤʥʦʛʦ ʷʜʨʘ ʠ ʝʛʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʦʣʦʯʢʠ. ɸʪʦʤ ï ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩ ʩʚʷʟʘʥʥʳʭ ʧʨʦʪʦʥʦʚ ʠ ʵʣʝʢʪʨʦʥʦʚ, 

ʗʜʨʘ   ʄʘʛʥʠʪʥʳʝ ʤʦʤʝʥʪʳ 

(ʚ ʷʜʝʨʥʳʭ ʤʘʛʥʝʪʦʥʘʭ) 

    ɺʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ 

           (ʄʵɺ) 

       ʕʥʝʨʛʠʷ ʩʚʷʟʠ 

             (ʄʵɺ) 

            ʕʢʩʧʝʨʠʤʝʥʪ ʈʘʩʯʝʪ ʕʢʩʧʝʨʠʤʝʥʪ     ʈʘʩʯʝʪ ʕʢʩʧʝʨʠʤʝʥʪ      ʈʘʩʯʝʪ 

Li6
   0.8225  0.8212   5601.5168   5601.661    31.995   31.851 

Li7
   3.2564  3.2605   6533.8316   6534.142     39.246   38.936 

Be8
        0      0   7454.8478      7454.876    56.5019   56.474 

Be9
  -1.1774 -1.1842    8392.7474   8392.305    58.167   58.609 

B10
   1.8006  1.799   9324.435   9323.97    64.752   65.217 

B11
   2.688  2.675 10252.544 10252.490    76.2083   76.262 

C12
        0      0 11174.859 11175.561    92.165   91.463 

C13
   0.7024  0.7063 12109.478 12109.511    97.1119   97.078 

C14
        0      0 13040.866 13040.668  105.2889  105.486 

N14
   0.40376  0.4028 13040.199 13040.492  104.6626 104.370  

N15
  -0.28319 -0.2831 13968.930 13968.926  115.4962 115.50 

O16
         0      0 14895.074 14894.92  127.624 127.779 

O17
  -1.8938 -1.8933 15830.497 15829.974  131.7664 132.29 

O18
         0      0 16762.015 16762.833  139.8132 138.995 

F19
    2.629   2.631 17692.295 17692.141  147.806 147.96 

F20
    2.0934   2.0965 18625.259 18624.983  154.4073 154.683 

Ne20
         0      0 18617.722 18618.074  160.6508 160.298 

Ne21
  -0.6618 -0.6618 19550.525 19549.749  167.412 168.188 

Ne22
         0      0 20479.725 20480.222  177.7776 177.28 
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ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪ ʷʜʝʨʥʳʝ ʥʝʡʪʨʦʥʳ, ʘ ʜʨʫʛʘʷ ʯʘʩʪʴ ï ʷʜʝʨʥʳʝ ʧʨʦʪʦʥʳ ʠ 

ʵʣʝʢʪʨʦʥʥʫʶ ʦʙʦʣʦʯʢʫ ʘʪʦʤʘ, ʢʦʪʦʨʘʷ ʥʝ ʩʦʜʝʨʞʠʪ ʥʠ ʦʨʙʠʪ, ʥʠ ʦʨʙʠʪʘʣʝʡ, ʘ ʩʦʩʪʦʠʪ 

ʠʟ ʩʘʤʠʭ ʛʠʛʘʥʪʩʢʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʪʦʥʘʤʠ ʵʣʝʢʪʨʦʥʦʚ. ʇʦʣʫʯʝʥʳ ʬʦʨʤʫʣʳ ʜʣʷ 

ʨʘʩʯʝʪʘ ʨʘʜʠʫʩʦʚ ʘʪʦʤʦʚ, ʚʳʷʩʥʝʥʘ ʬʠʟʠʯʝʩʢʘʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ 

ʟʘʢʦʥʘ, ʩʦʩʪʦʷʱʘʷ ʚ ʧʦʧʘʨʥʦʤ ʩʧʘʨʠʚʘʥʠʠ ʵʣʝʢʪʨʦʥʦʚ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʩʧʠʥʘʤʠ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʪʦʥʘʤʠ ʘʣʴʬʘ-ʯʘʩʪʠʮ, ʩʫʧʝʨʧʦʟʠʮʠʠ ʚʦʟʤʫʱʝʥʠʡ ʵʬʠʨʘ ʚ ʢʦʪʦʨʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʬʦʨʤʠʨʫʶʪ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʘʪʦʤʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʥʘʯʠʥʘʷ ʩ ʘʪʦʤʘ 

ʛʝʣʠʷ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʢʦʤʧʘʥʠʠ ʆʆʆ ñʅʴʶ ʀʥʬʣʦʫò (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ). 
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Abstract. In the work, proceeding from the equations of compressible oscillating ether, 

deduced from laws of classical mechanics, ethereal mathematical models of nucleus and atoms of 

chemical elements of the first and second periods of the Mendeleyevôs periodic table, including 

nucleus of many isotopes are constructed. The formulas for their internal energies, masses, magnetic 

moments and binding energies are derived, the numerical values of which coincide, with an accuracy 

of tenths of a percent, with the "anomalous" values, which are in no way understandable from the point 

of view of modern physical science. In the absence of relativistic effects and the orbital motion of 

electrons in the ether model, formulas were obtained for calculating the radii of atoms, and the physical 

and chemical essence of the periodic law was clarified. 

Key words: ether equations, atom, atomic nucleus, binding energy, ionization energy, 

magnetic moment, atom radius, degree of oxidation, periodic law. 
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ɸʥʥʦʪʘʮʠʷ. ʉʮʝʥʘʨʠʠ ʫʩʢʦʨʝʥʥʦʡ (ʩʚʝʨʭʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ, ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʚʨʝʤʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ) ʵʚʦʣʶʮʠʠ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʛʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ 1~
b

u  
 
ʠ ʩʪʦʢʦʤ 2~

b
u . ʉʠʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ 

ʠʩʪʦʯʥʠʢʘ 11>b  ʧʨʠʚʦʜʠʪ ʢ ʩʠʥʛʫʣʷʨʥʦʤʫ çʨʝʞʠʤʫ ʩ ʦʙʦʩʪʨʝʥʠʝʤè ʥʘ ʥʫʣʝʚʦʤ ʬʦʥʝ. ɺ 

ʩʣʫʯʘʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʛʦ ʩʮʝʥʘʨʠʷ ʩ11<b   ʫʩʢʦʨʝʥʥʘʷ ʵʚʦʣʶʮʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘ ʥʝʥʫʣʝʚʦʤ ʬʦʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʳʟʚʘʥʥʦʡ 

ʫʤʝʥʴʰʝʥʠʝʤ  ʜʠʩʩʠʧʘʮʠʠ. ʕʬʬʝʢʪʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʥʦʩʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚʦʟʨʘʩʪʘʝʪ ʟʘ ʩʯʝʪ 

ʜʠʩʩʠʧʘʮʠʠ ʜʦ || 21 bb+ . ʇʝʨʝʭʦʜ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʤʝʜʣʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʥʠʞʝʥʥʦʡ ʜʠʩʩʠʧʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʚʨʝʤʝʥʥʦʤ 

ʤʘʩʰʪʘʙʝ. ɼʚʫʭʩʪʫʧʝʥʯʘʪʳʡ ʩʮʝʥʘʨʠʡ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʧʨʠʨʦʜʥʳʭ, 

ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʠʩʪʦʯʥʠʢ, ʜʠʩʩʠʧʘʮʠʷ, ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʘʷ ʵʚʦʣʶʮʠʷ, ʨʝʞʠʤ ʩ ʦʙʦʩʪʨʝʥʠʝʤ,  ʩʠʥʛʫʣʷʨʥʦʩʪʴ, ʘʣʴʪʝʨʥʘʪʠʚʘ, ʩʦʣʥʝʯʥʘʷ 

ʚʩʧʳʰʢʘ, ʧʦʪʝʥʮʠʘʣ, ʫʧʨʘʚʣʝʥʠʝ. 

 

1. ɺɺɽɼɽʅʀɽ 

ʕʚʦʣʶʮʠ ̫ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʨʘʟʚʠʪʠʝ ʠʟ  

ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʙʘʣʘʥʩʦʤ ʠʩʪʦʯʥʠʢʘ ʠ 

ʩʪʦʢʘ. ʇʨʠ ʘʥʘʣʠʟʝ ʢʦʥʢʨʝʪʥʳʭ ʷʚʣʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʚʨʝʤʝʥʥʳʭ 

ʧʨʦʬʠʣʝʡ u(t). ʇʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩʳ, ʚ ʦʙʱʝʤ, ʥʦʩʷʪ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ,  

ʝʩʪʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ u(t) ʦʪ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʩ ʧʦʤʦʱʴʶ ʣʦʢʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ  [2]: 

                                         
dt

du

u
tH

1
)( = .                                                                        (1) 

ʆʙʨʘʪʥʘʷ ʚʝʣʠʯʠʥʘ 1-ʅ  ʷʚʣʷʝʪʩʷ ʚʨʝʤʝʥʥʳʤ ʤʘʩʰʪʘʙʦʤ. ʩonstH =  

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ u(t). ʋʩʣʦʚʥʦ ʩʯʠʪʘʝʤ ʧʨʦʮʝʩʩ ʫʩʢʦʨʝʥʥʳʤ 

(ʩʚʝʨʭʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ), ʝʩʣʠ 0|| />tH  (ʚʨʝʤʝʥʥʦʡ ʤʘʩʰʪʘʙ ʫʤʝʥʴʰʘʝʪʩʷ) ʠ  

ʟʘʤʝʜʣʝʥʥʳʤ, ʝʩʣʠ 0|| /<tH  (ʚʨʝʤʝʥʥʦʡ ʤʘʩʰʪʘʙ ʫʚʝʣʠʯʠʚʘʝʪʩʷ).   

ʋʩʢʦʨʝʥʥʘʷ ʵʚʦʣʶʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʨʠʨʦʜʥʳʭ, ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʩʠʩʪʝʤʘʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʢʘʭ [1], [3], ʚʦ ʚʨʝʤʷ ʏʝʨʥʦʙʳʣʴʩʢʦʛʦ 

ʚʟʨʳʚʘ  [4], ʚ ʨʘʩʰʠʨʝʥʠʠ ɺʩʝʣʝʥʥʦʡ [5].  ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ, ʚ  ʦʧʨʝʜʝʣʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ, 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʠʟʚʝʩʪʥʳʤ ʩʠʥʛʫʣʷʨʥʳʤ ʨʝʰʝʥʠʝʤ ʚ ʚʠʜʝ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʛʦ 
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çʨʝʞʠʤʘ ʩ ʦʙʦʩʪʨʝʥʠʝʤè ʥʘ ʥʫʣʝʚʦʤ ʬʦʥʝ [6]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʜʝʠ çʩʠʥʛʫʣʷʨʥʦʩʪʠè 

ʧʨʠʚʦʜʠʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ çʧʨʦʛʥʦʟʫè ʤʦʤʝʥʪʘ ɸʧʦʢʘʣʠʧʩʠʩʘ. 

ʊʨʫʜʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʩʫʞʜʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʚ ʚʠʜʝ 

çʨʝʞʠʤʘ ʩ ʦʙʦʩʪʨʝʥʠʝʤè, ʩʚʷʟʘʥʳ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ  çʫʩʪʨʘʥʝʥʠʷè ʩʠʥʛʫʣʷʨʥʦʩʪʠ. ʂʘʢ 

ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʧʨʠ ʫʯʝʪʝ ʥʝʥʫʣʝʚʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʬʦʥʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʩʪʘʮʠʦʥʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʚʦʟʥʠʢʘʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʥʝʩʠʥʛʫʣʷʨʥʦʝ ʨʝʰʝʥʠʝ, ʥʠʞʝ 

ʧʨʠʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʠʷ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʚʠʜʝ ʫʝʜʠʥʝʥʥʦʛʦ 

ʠʤʧʫʣʴʩʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʬʘʟʳ ʨʦʩʪʘ ʠ ʬʘʟʳ ʩʧʘʜʘ. ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʠʩʩʠʧʘʮʠʠ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʛʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʵʚʦʣʶʮʠʠ, ʚʢʣʶʯʘʶʱʝʛʦ ʠʩʪʦʯʥʠʢ ʠ ʩʪʦʢ ʩʪʝʧʝʥʥʦʛʦ 

ʚʠʜʘ  ʩ ʫʯʝʪʦʤ ʠ ʙʝʟ ʫʯʝʪʘ ʜʠʩʩʠʧʘʮʠʠ, ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʠ çʚʳʢʣʶʯʝʥʥʳʤè  ʠʩʪʦʯʥʠʢʦʤ            

 

2. ʋʈɸɺʅɽʅʀɽ ʕɺʆʃʖʎʀʀ. 

ʇʦʚʝʜʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʩʠʩʪʝʤʳ )(tu ʚ ʧʨʦʩʪʝʡʱʝʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ 

ʥʝʣʠʥʝʡʥʳʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ, ʚʢʣʶʯʘʶʱʠʤ ʠʩʪʦʯʥʠʢ )(1 uq  ʠ 

ʜʠʩʩʠʧʘʮʠʶ  (ʩʪʦʢ) )(2 uq :  

                                   )(uq
dt

du
=                                                                               (2)                   

                            )()()( 21 uququq -=                                                                           (3) 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʢʘ )(uq  ʬʫʥʢʮʠʷ )(tu ʚʦʟʨʘʩʪʘʝʪ (0>q ) ʠʣʠ ʫʙʳʚʘʝʪ 

( 0<q ). ʉʦʛʣʘʩʥʦ (1), (3) 

                                       )(
1

uq
u

H = .                                                                           (4)                  

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ  ʥʝʢʦʪʦʨʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʧʠʩʳʚʘʪʴ ʧʦʚʝʜʝʥʠʝ)(tu .  

 

                                                     3. ʌɸɿɸ ʈʆʉʊɸ 

3.1   ʈʦʩʪ  )(tu  ʚ ʦʪʩʫʪʩʪʚʠʠ ʜʠʩʩʠʧʘʮʠʠ: 01>=qq .  ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʟʘʜʘʥʳ 

ʚ ʚʠʜʝ:     0)0( uu = .          (5)   

ʘ)  ʚ ʩʣʫʯʘʝ   q1 =u
         

(6) 

)(tu  ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ: u(t)  = u0e
t
,     (7)     

 H = 1.           (8) 

ʙ)  ʝʩʣʠ ʠʩʪʦʯʥʠʢ  ʠʤʝʝʪ ʚʠʜ      q1 = uÖt
 
,        (9)  

ʪʦ ʨʝʰʝʥʠʝ   u(t) = u0 exp(t
2
/2)       (10) 

ʚʦʟʨʘʩʪʘʝʪ  ʚʦ ʚʨʝʤʝʥʠ ʫʩʢʦʨʝʥʥʦ: H = t                             (11) 

ʚ) ʚ ʩʣʫʯʘʝ ʩʪʝʧʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ:  q1 = bu
 
,  ɓ  > 1    (12)  
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ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʚʠʜ  ʨʝʞʠʤʘ ʩ ʦʙʦʩʪʨʝʥʠʝʤ  (ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʛʦ  ʟʘʢʦʥʘ) ʩ 

ʩʠʥʛʫʣʷʨʥʦʩʪʴʶ, ʧʨʦʠʩʭʦʜʠʪ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʫʩʢʦʨʝʥʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʟʘ ʢʦʥʝʯʥʦʝ 

ʚʨʝʤʷ  tʢʨ [6]:  

1

1

0

)/1( --

=

b
ʢʨtt

u
u ,   

1

1

0

-
=

-

b

bu
tʢʨ         (13) 

ʢʨtt

u
H

/1

1

0

-
=

-b

                     (14) 

                           t  tʢʨ , u ¤ , H ¤ .                                                    

ʆʯʝʚʠʜʥʦ, ʯʪʦ  ʨʝʞʠʤ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʥʳʤ; ʦʙʨʘʪʥʦʝ ʞʝ 

ʥʝʚʝʨʥʦ. 

ʛ) ʚ ʩʣʫʯʘʝ ɓ < 1 ʚʦʟʨʘʩʪʘʥʠʝ u(t) ʟʘʤʝʜʣʝʥʥʦʝ: bt -+= 1

1

0 )/1( tuu , 
b

t
b

-
=

-

1

1

0u
, (15) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʘʨʘʤʝʪʨ ʅ ʩʦ ʚʨʝʤʝʥʝʤ ʫʤʝʥʴʰʘʝʪʩʷ: 

)/1(

1
1

0 tb tu
H

+
=

-
                               16) 

 

3.2  ɼʚʫʭʩʪʫʧʝʥʯʘʪʳʡ ʨʦʩʪ  u(t)  ʧʨʠ ʥʘʣʠʯʠʠ ʜʠʩʩʠʧʘʮʠʠ: 021 >-= qqq   

ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʟʘʜʘʥʳ ʚ ʚʠʜʝ: 

                                0)0( uu = ,                                                                                  (17)   

ʛʜʝ   -0u ʩʪʘʮʠʦʥʘʨʥʘʷ ʪʦʯʢʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ: 0)( 0 =uq .                                        (18)  

ʇʨʝʜʩʪʘʚʠʤ ʨʘʟʥʦʩʪʥʳʡ ʠʩʪʦʯʥʠʢ (3) ʚ ʚʠʜʝ: 21

2010)(
bb

uququq -= ,                (19)  

ʩʦnstqq => 212010  ,,0, bb
 

ʊʦʛʜʘ: 
21

1

10

20
0

bb-

ö
ö
÷

õ
æ
æ
ç

å
=

q

q
u

                            (20) 

ɺʙʣʠʟʠ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʦʯʢʠ ʩʧʨʘʚʝʜʣʠʚʦ:uuquq u d)()( 0

/º uuq dbb b 1

01021
1)(
-

-=  (21) 

ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 0/ >tu  ʚʦʟʥʠʢʘʝʪ ʧʨʠ  0>q , ʪʦ ʝʩʪʴ, ʧʨʠ   

                          021 >-bb .                                                                                   (22) 

ɽʩʣʠ 0 2<b , ʪʦ ʚʤʝʩʪʦ (22) ʠʤʝʝʤ:  
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                       0|| 21 >+bb                                                                                 (23) 

ɺʠʜʥʦ, ʯʪʦ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʦʯʢʝ ʧʦʢʘʟʘʪʝʣʴ  ʩʪʝʧʝʥʠ çʵʬʬʝʢʪʠʚʥʦʛʦè ʠʩʪʦʯʥʠʢʘ  

ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ (23), ʚʦʟʨʘʩʪʘʷ ʥʘ ʚʝʣʠʯʠʥʫ |ɓ2|. ʉʦʛʣʘʩʥʦ (19), 
 ʨʦʩʪ  u(t) 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝʤ  ʨʘʟʥʦʩʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ )(uq  ʢʘʢ ʟʘ ʩʯʝʪ 1

10

b
uq , ʪʘʢ ʠ ʟʘ 

ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ  ʜʠʩʩʠʧʘʮʠʠ  ʧʨʠ0< 2b   
ʚ ʧʨʝʜʝʣʘʭ: 

                     1

10)(0
b

uquq ¢¢ ,                                                                         (24) 

ɽʩʣʠ ʚ ʦʪʩʫʪʩʪʚʠʠ ʜʠʩʩʠʧʘʮʠʠ (ʩʤ. ʨʘʟʜ. 3.1),  H(u) ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ (ɓ1 > 1, 

(ʚ)) ʠʣʠ  ʤʦʥʦʪʦʥʥʦ ʫʙʳʚʘʝʪ (ɓ1 < 1,  (ʛ)), ʪʦ ʧʨʠ ʫʯʝʪʝ ʜʠʩʩʠʧʘʮʠʠ ʬʦʨʤʠʨʫʝʪʩʷ 

ʤʘʢʩʠʤʫʤ ʅ(t). ʉʦʛʣʘʩʥʦ (4), (19), ʠʤʝʝʤ:  

                         ,)(
1

20

1

10
21 --

-=
bb

uququH                                                           (25) 

                           
ù
ù

ú

ø

é
é

ê

è

öö
÷

õ
ææ
ç

å
--=

-

--

21

221

1

2

0210

/ 1)1()(

bb

bbbb
u

u
uuquHu  .                           (26)     

ʉʦʛʣʘʩʥʦ (20), (26),  ʅ ʤʘʢʩʠʤʘʣʴʥʦ ʚ ʪʦʯʢʝ 1uu= :            

                         
21

1

1

2
01

1

1 bb

b

b -

öö
÷

õ
ææ
ç

å

-

-
=uu  .                                                                  (27) 

ʈʦʩʪ )(tu  ʧʨʠ ɓ1 < 1, 0 2<b   ʥʝʤʦʥʦʪʦʥʥʳʡ, ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʡ. ʉʥʘʯʘʣʘ, ʧʨʠ 

10 uuu << , 021 >-bb  ʫʩʢʦʨʝʥʥʳʡ (ʩʚʝʨʭʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ), ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ 

ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʩʩʠʧʘʮʠʠ. ɼʘʣʝʝ, ʧʨʠ 1uu> . ʥʘ ʨʘʟʚʠʪʦʡ ʩʪʘʜʠʠ ʨʦʩʪ  )(tu  

ʟʘʤʝʜʣʝʥʥʳʡ:  ʠʩʪʦʯʥʠʢ ʧʨʦʷʚʣʷʝʪʩʷ ʚ çʯʠʩʪʦʤ ʚʠʜʝè, ʧʦʩʢʦʣʴʢʫ ʚʣʠʷʥʠʝ ʜʠʩʩʠʧʘʮʠʠ 

ʩʪʘʥʦʚʠʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʤ.        

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʣʘʛʦʜʘʨʷ ʫʤʝʥʴʰʘʶʱʝʡʩʷ ʜʠʩʩʠʧʘʮʠʠ, ʨʘʥʥʷʷ ʬʘʟʘ ʨʦʩʪʘ )(tu  

ʩʪʘʥʦʚʠʪʩʷ ʙʳʩʪʨʦʡ ʧʨʠ ʠʩʪʦʯʥʠʢʝ, ʢʦʪʦʨʳʡ ʚ ʦʪʩʫʪʩʪʚʠʠ ʜʠʩʩʠʧʘʮʠʠ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʪʦʣʴʢʦ ʤʝʜʣʝʥʥʫʶ ʵʚʦʣʶʮʠʶ.  
ʘ) ʕʬʬʝʢʪ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʦʟʥʠʢʘʶʱʠʡ  ʙʣʘʛʦʜʘʨʷ ʫʤʝʥʴʰʘʶʱʝʡʩʷ  

ʜʠʩʩʠʧʘʮʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʧʨʦʩʪʦʤ ʧʨʠʤʝʨʝ. ʇʦʣʘʛʘʷ  ʚ (19) 

01=b , ɓ2 < 0, ʠʤʝʝʤ: 21)(
b

uuq -=         (28) 

ɺ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʦʯʢʝ: 10==uu , 0)( 0 =uq , 20

/ )( b-=uqu    (29) 

ɼʘʣʝʝ: 1²u , 1)(0 ¢¢ uq         (30) 

ʉʠʩʪʝʤʘ ʥʝʫʩʪʦʡʯʠʚʘ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʦʯʢʝ ʧʨʠ 0)( 0

/ >uqu , ʪʦ ʝʩʪʴ, ʧʨʠ  ɓ2 <0. 

ʄʘʢʩʠʤʫʤ ʅ, ʩʦʛʣʘʩʥʦ (27), ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 
2/1

21 )1(
b

b
-

-=u
     (31) 

ʇʨʠ  ɓ2 =
 -1  ʠʤʝʝʤ: u1 = 2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʬʬʝʢʪ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʣʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʩʩʠʧʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ, ʩʦʙʩʪʚʝʥʥʦ 
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ʠʩʪʦʯʥʠʢʘ 11=q , ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʨʘʩʪʘʥʠʝ ʨʘʟʥʦʩʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ (28), ʩʦʛʣʘʩʥʦ (30).  

ʕʪʦʪ çʦʯʝʚʠʜʥʳʡè ʵʬʬʝʢʪ ʨʘʟʚʠʪʠʷ ʤʦʞʝʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥ ʢʘʢ ʚʳʷʚʣʝʥʠʝ 

çʚʥʫʪʨʝʥʥʠʭ ʨʝʟʝʨʚʦʚè ʙʝʟ ʥʘʨʘʱʠʚʘʥʠʷ ʠʩʪʦʯʥʠʢʘ.   

3.4. ʅʘʛʨʝʚ ʧʣʘʟʤʳ ʚʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʦʡ ʚʩʧʳʰʢʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʩʫʞʜʘʝʤʦʛʦ ʤʝʪʦʜʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ ʥʘ 

ʧʨʠʤʝʨʝ ʩʦʣʥʝʯʥʦʡ ʚʩʧʳʰʢʠ. ʅʘʛʨʝʚ ʧʣʘʟʤʳ ʚʩʧʳʰʢʠ 5.07.2009ʛ. [3] ʦʪ ʬʦʥʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʊ= 0.7 ʢʵɺ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ 1.7 ʢʵɺ ʙʳʣ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʤ: ʩʥʘʯʘʣʘ ʚ 

ʪʝʯʝʥʠʝ 150 ʩ ʙʳʩʪʨʳʡ (0.7 - 1) ʢʵɺ, ʩ ʨʦʩʪʦʤ ʅ, ʟʘʪʝʤ ʤʝʜʣʝʥʥʳʡ (130 ʩ), ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʅ . 

ʅʘʙʣʶʜʘʝʤʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʧʘʨʘʤʝʪʨʘ H(t), ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʙʳʩʪʨʦʝ 

(ʩʚʝʨʭʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ) ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ, ʤʦʞʥʦ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʩʚʷʟʘʪʴ ʩ 

ʠʟʚʝʩʪʥʳʤ çʨʝʞʠʤʦʤ ʩ ʦʙʦʩʪʨʝʥʠʝʤè, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ  ʩʠʣʴʥʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠ 

ʠʩʪʦʯʥʠʢʘ  ~ 1bʊ
 
,  ɓ1  > 1. ʆʜʥʘʢʦ, ʪʘʢʦʡ ʩʮʝʥʘʨʠʡ, ʧʦʚʠʜʠʤʦʤʫ, ʤʘʣʦʚʝʨʦʷʪʝʥ, 

ʧʦʩʢʦʣʴʢʫ  ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ  çʫʩʪʨʘʥʝʥʠʷè ʩʠʥʛʫʣʷʨʥʦʩʪʠ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʯʝʪ ʜʠʩʩʠʧʘʮʠʠ ʚ ʩʣʫʯʘʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʚ ʩʪʘʪʴʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʛʦ ʩʮʝʥʘʨʠʷ ʩ ɓ1 < 1, ʫʩʢʦʨʝʥʥʘʷ ʵʚʦʣʶʮʠʷ ʩʠʩʪʝʤʳ 

ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ,  

ʚʳʟʚʘʥʥʦʡ  ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʩʩʠʧʘʮʠʠ.  ʇʝʨʝʭʦʜ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʤʝʜʣʝʥʥʦʡ ʵʚʦʣʶʮʠʠ 

ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʚʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʦʡ ʜʠʩʩʠʧʘʮʠʠ.  

 

4. ʌɸɿɸ ʉʇɸɼɸ 

4.1 ʉʧʘʜ  )(tu  ʧʨʠ çʚʳʢʣʶʯʝʥʥʦʤè  ʠʩʪʦʯʥʠʢʝ: 0  ,0 21 <-== qqq   

ɺ ʩʣʝʜʫʶʱʝʡ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʦʯʢʝ ʠʤʧʫʣʴʩʘ - ʤʘʢʩʠʤʫʤʝ mm utu =)( , 

ʩʧʨʘʚʝʜʣʠʚʦ: 0)( =muq .         (32) 

ɺ ʧʦʩʣʝʤʘʢʩʠʤʘʣʴʥʦʡ ʬʘʟʝ, ʧʨʠ mtt> ,  ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ (ʩʧʘʜ) )(tu :   

                                    mutu <)( , 0)( <uq                                                                 (33) 

ɿʜʝʩʴ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ. 

ʘ)  ʚ ʩʣʫʯʘʝ q2= u
 
,         (34) 

ʟʘʢʦʥ ʩʧʘʜʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ,  ʅ =const: u(t)  = ume
- t

,    (35) 

                                      H = -1                                                                     (36) 

ʙ)  ʝʩʣʠ  ʩʪʦʢ  ʠʤʝʝʪ ʚʠʜ: q2 = uÖt
 
,       (37) 

ʪʦ ʨʝʰʝʥʠʝ u(t) = um exp(-t
2
/2)       (38) 

ʩʧʘʜʘʝʪ  ʙʳʩʪʨʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ: H = - t     (39) 
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ʚ)  ʝʩʣʠ  ʩʪʦʢ  ʠʤʝʝʪ ʩʪʝʧʝʥʥʦʡ ʚʠʜ  ,2

2

b
uq = 12<b ,    (40) 

ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʚʠʜ çʢʦʣʣʘʧʩʘè, ʢʦʛʜʘ ʟʘ ʢʦʥʝʯʥʦʝ ʚʨʝʤʷ  ʧʨʦʠʩʭʦʜʠʪ ʫʩʢʦʨʝʥʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ  u(t) ʜʦ ʥʫʣʷ  ʩ ʚʳʧʫʢʣʳʤ ʚʚʝʨʭ ʧʨʦʬʠʣʝʤ:  

( )
2

1

0
1

1

1
   ,/1

2

2

b

b

b

-
=-=

-

-
u

tttuu ʢʨʢʨm  ,      (41) 

t  tʢʨ , u 0 , ʧʘʨʘʤʝʪʨ |H| ʚʦʟʨʘʩʪʘʝʪ, 1/H 0 .  

ɺ ʩʣʫʯʘʝ  ʩʪʦʢʘ c  2b  > 1  u(t)  ʫʙʳʚʘʝʪ  ʤʝʜʣʝʥʥʦ ʩ ʚʳʧʫʢʣʳʤ ʚʥʠʟ ʧʨʦʬʠʣʝʤ:  

( ) 1
  ,

/1 2

1

1

1

2

2

-
=

+

=
-

-
b

t
t

b

b

mm u

t

u
u        (42) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʘʨʘʤʝʪʨ |H| ʫʤʝʥʴʰʘʝʪʩʷ: t ¤, |H| 0 .  

4.2  ɼʚʫʭʩʪʫʧʝʥʯʘʪʳʡ  ʩʧʘʜ u(t) ʧʨʠ ʜʝʡʩʪʚʫʶʱʝʤ ʠʩʪʦʯʥʠʢʝ: 0  0,> 211 <-qqq  

ʇʦʣʘʛʘʝʤ, ʯʪʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʘʟʳ ʩʧʘʜʘ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʫʤʘ 

( ,mtt² muu¢ ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʟʥʦʩʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʚʠʜʝ (19), 

ʫʯʠʪʳʚʘʷ  ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʟʥʘʢʘ ʨʘʟʥʦʩʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ)0)(  ( <uq . ʊʦʛʜʘ  

                                 
 

21

1

10

20
bb-

ö
ö
÷

õ
æ
æ
ç

å
=

q

q
um  .                                                                       (43) 

ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 0/ <tu  ʚ ʤʘʢʩʠʤʫʤʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ   

                                 021 <-bb .                                                                                (44) 

ʆʯʝʚʠʜʥʘ ʟʘʤʝʥʘ ʚ (26), (27): muu 0 ,  21 uu  . ʊʦʛʜʘ                                                         

                               
/

2

2

0210

///

21

221 1)1( ttut u
u

u
uuquHH

ù
ù

ú
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é

ê

è
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--==
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bb

bbbb                   (45)             

                                 
21

1

1

2
2

1

1 bb

b

b -

öö
÷

õ
ææ
ç

å

-

-
= muu                                                                   (46)  

ʉʦʛʣʘʩʥʦ (45), ʩʧʘʜ )(tu  ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʡ, ʩ ʤʠʥʠʤʫʤʦʤ ʅ < 0 (ʤʘʢʩʠʤʫʤʦʤ  

|ʅ|). ʉʥʘʯʘʣʘ, ʧʨʠ 2uuum >> , 021 <-bb  ʙʳʩʪʨʳʡ (ʩʚʝʨʭʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ), ʚʳʟʚʘʥ 

ʫʤʝʥʴʰʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ (10 1<<b ) ʠ ʚʦʟʨʘʩʪʘʶʱʝʡ ʜʠʩʩʠʧʘʮʠʝʡ (02 <b ). 

ɼʘʣʝʝ, ʧʨʠ 2uu<   ʩʧʘʜ  )(tu  ʤʝʜʣʝʥʥʳʡ:  ʜʠʩʩʠʧʘʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ çʯʠʩʪʦʤ ʚʠʜʝè, 

ʧʦʩʢʦʣʴʢʫ ʚʣʠʷʥʠʝ ʠʩʪʦʯʥʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳʤ. 
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ʉʥʘʯʘʣʘ ʩʧʘʜ ʫʩʢʦʨʝʥʥʳʡ, ʢʦʣʣʘʧʩʠʨʫʶʱʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʝʣʠʥʝʡʥʦʤʫ 

ʚʦʟʨʘʩʪʘʥʠʶ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʨʠ ʜʝʡʩʪʚʫʶʱʝʤ ʥʘʛʨʝʚʝ, ʟʘʪʝʤ 

ʟʘʤʝʜʣʝʥʥʳʡ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʥʘʛʨʝʚʘ.  

5. ɿɸʂʃʖʏɽʅʀɽ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʩʠʩʪʝʤʳ (ʧʨʠʨʦʜʥʦʡ, ʪʝʭʥʦʛʝʥʥʦʡ, 

ʩʦʮʠʘʣʴʥʦʡ ʠ ʪ.ʧ.) ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʩ ʠʩʪʦʯʥʠʢʦʤ ʠ ʩʪʦʢʦʤ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʚʨʝʤʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʷʪʴ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʝ (constH= ), ʫʩʢʦʨʝʥʥʳʝ (ʩʚʝʨʭʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʝ 

0|| />tH ) ʠ ʟʘʤʝʜʣʝʥʥʳʝ )0|(| /<tH  ʧʨʦʮʝʩʩʳ. ɺ ʩʣʫʯʘʝ ʠʩʪʦʯʥʠʢʘ ʩʪʝʧʝʥʥʦʛʦ ʚʠʜʘ 

1~
b

u , ʦʪʩʫʪʩʪʚʠʠ ʜʠʩʩʠʧʘʮʠʠ (ʩʪʦʢʘ) ʠ ʟʘʜʘʥʥʦʤ ʥʘʯʘʣʴʥʦʤ ʫʩʣʦʚʠʠ ʭʘʨʘʢʪʝʨ 

ʧʦʚʝʜʝʥʠʷ )(tH ʟʘʚʠʩʠʪ ʦʪ 1b:  ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ )1( 1=b , ʫʩʢʦʨʝʥʥʳʡ, ʩʠʥʛʫʣʷʨʥʳʡ 

(ʩʠʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ, 11>b )  ʠ ʟʘʤʝʜʣʝʥʥʳʡ (ʩʣʘʙʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ, )11<b .  

ʇʨʠ ʥʘʣʠʯʠʠ ʜʠʩʩʠʧʘʮʠʠ ʥʘʯʘʣʴʥʦʝ ʫʩʣʦʚʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʦʯʢʦʡ, 

ʵʚʦʣʶʮʠʷ ʜʚʫʭʩʪʫʧʝʥʯʘʪʘʷ. ʋʩʢʦʨʝʥʥʳʡ ʨʝʞʠʤ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ   

ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʳʟʚʘʥʥʦʡ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʫʤʝʥʴʰʝʥʠʝʤ  

ʜʠʩʩʠʧʘʮʠʠ ( )02<b . ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʥʦʩʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

|| 21 bb+ ʚ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ ʧʦʚʳʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʥʠʞʝʥʠʷ ʜʠʩʩʠʧʘʮʠʠ ()02<b . 

ɹʣʘʛʦʜʘʨʷ ʫʤʝʥʴʰʘʶʱʝʡʩʷ ʜʠʩʩʠʧʘʮʠʠ ʨʘʥʥʷʷ ʬʘʟʘ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʫʩʢʦʨʝʥʥʦʡ ʧʨʠ ʠʩʪʦʯʥʠʢʝ, ʢʦʪʦʨʳʡ ʚ ʦʪʩʫʪʩʪʚʠʠ ʜʠʩʩʠʧʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʦʣʴʢʦ ʟʘʤʝʜʣʝʥʥʫʶ ʵʚʦʣʶʮʠʶ ()11<b . 

ʇʝʨʝʭʦʜ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʤʝʜʣʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠ 

ʠʩʪʦʯʥʠʢʘ ()11<b  ʠ ʧʦʥʠʞʝʥʥʦʡ ʜʠʩʩʠʧʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʚʨʝʤʝʥʥʦ 

ʤʘʩʰʪʘʙʝ, ʤʠʥʫʷ ʩʠʥʛʫʣʷʨʥʳʡ ʨʝʞʠʤ ʩ ʦʙʦʩʪʨʝʥʠʝʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘʛʨʝʚʘ ʛʦʨʷʯʝʡ ʧʣʘʟʤʳ ʚʦ ʚʨʝʤʷ ʨʷʜʘ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʯʥʳʭ  

ʷʚʣʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʩʢʦʨʝʥʥʳʡ ʥʘʛʨʝʚ ʚ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ ʩʤʝʥʷʝʪʩʷ ʟʘʤʝʜʣʝʥʥʳʤ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʮʝʥʘʨʠʡ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʵʚʦʣʶʮʠʠ ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ 

ʩʠʥʛʫʣʷʨʥʦʛʦ ʨʝʞʠʤʘ ʩ ʦʙʦʩʪʨʝʥʠʝʤ.  

ʆʙʩʫʞʜʘʝʤʳʝ ʩʮʝʥʘʨʠʠ ʵʚʦʣʶʮʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ: ʪʝʭʥʦʛʝʥʥʳʭ, 

ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪ.ʧ. ɺ ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʤʝʝʪ ʤʝʩʪʦ ʙʘʣʘʥʩ 

ʠʩʪʦʯʥʠʢʘ ʠ ʜʠʩʩʠʧʘʮʠʠ. ʈʦʣʴ ʜʠʩʩʠʧʘʮʠʠ ʠʛʨʘʶʪ ʪʦʨʤʦʟʷʱʠʝ ʬʘʢʪʦʨʳ. 

ʋʩʢʦʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʙʝʟ ʨʝʞʠʤʘ ʩ ʦʙʦʩʪʨʝʥʠʝʤ. 

ʆʯʝʚʠʜʥʦ, ʢ ʫʩʢʦʨʝʥʥʦʤʫ ʨʦʩʪʫ ʵʢʦʥʦʤʠʢʠ, ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʮʝʧʮʠʠ, ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʥʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʚʣʠʚʘʥʠʷ, ʠʥʚʝʩʪʠʮʠʠ, ʘ ʨʘʩʢʨʳʪʠʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʝʥʮʠʘʣʘ,  ╖  ʩʥʠʞʝʥʠʝ ʢʦʨʨʫʧʮʠʠ, ʙʶʨʦʢʨʘʪʠʟʤʘ ʠ ʪ.ʧ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʛʨʘʥʪ 11-02-00757).  
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Abstract. Accelerated scenarios (super exponential, with a decrease of temporary scale) the 

evolution of the system investigated on the basis of the decision of nonlinear differential equation with 

source 1~
b

u  and dissipation 2~
b

u . Strong nonlinearity causes source 11>b  singular blow-up 

regime at zero background. In the case of an alternative two ī step scenario with rapid evolution 

occurs at nonzero background as a result of the instability of the stationary state caused decrease of 

dissipation.  Effective rate differential rate increases due to the source until dissipation || 21 bb+ . 

Transition to follow the slow evolution in terms of reduced dissipation occurs without singularity at 

minimum time scale. A two ī step scenario allows to explain the behavior of natural, technological 

and social systems. 

Key words: nonlinear equation, the source, dissipation, instability, two-stage evolution, blow-

up regime, singularity, alternative, solar flare, potential, management  
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ʀʥʩʪʠʪʫʪ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʷʜʝʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ñʄʀʌʀò  

(ʀɸʊʕ ʅʀʗʋ ʄʀʌʀ), ʛ. ʆʙʥʠʥʩʢ, ʈʌ 

bogboris@yandex.ru 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʚʦʧʨʦʩʳ ʩʠʩʪʝʤʥʦʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʠ ʚ 

ʨʝʰʝʥʠʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ (ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʪʝʣʝʩʥʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ) ʚ ʨʘʤʢʘʭ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ (ʧʦʩʪʥʝʢʣʘʩʩʠʯʝʩʢʦʛʦ) ʵʪʘʧʘ ʧʦʟʥʘʥʠʷ, 

ʢʦʥʮʝʧʮʠʠ ʬʨʘʢʪʘʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʬʨʘʢʪʘʣʴʥʦʩʪʠ ʢʘʥʘʣʦʚ. ʇʨʠʨʦʜʝ ʬʨʘʢʪʘʣʴʥʦʩʪʠ ʢʘʥʘʣʦʚ 

ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʩʪʨʘʥʥʳʡ (ʬʨʘʢʪʘʣʴʥʳʡ) ʘʪʪʨʘʢʪʦʨ ʇʣʳʢʠʥʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʝʛʦ ʧʨʠʨʦʜʝ 

ʙʫʜʫʪ ʦʪʨʘʞʘʪʴʩʷ (ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ, ʚʟʘʠʤʦʩʦʜʝʡʩʪʚʦʚʘʪʴ) ʢʘʢ ʧʩʠʭʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʦʪʨʘʞʘʶʱʠʝ ʮʝʣʦʩʪʥʳʡ ʦʨʛʘʥʠʟʤ ʠ ʝʛʦ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʢʪʳ, ʢʘʢ ʮʝʣʦʝ, ʪʘʢ ʠ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʬʘʢʪʠʯʝʩʢʠ ʩʦʧʦʩʪʘʚʠʤʳʝ ʯʝʨʝʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʥʳʝ ʧʨʦʮʝʩʩʳ.  

ʂʣʁ ʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʥʘʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷ; ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ; 

ʬʨʘʢʪʘʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ; ʬʨʘʢʪʘʣʴʥʦʩʪʴ ʢʘʥʘʣʦʚ; ʩʪʨʘʥʥʳʝ ʘʪʪʨʘʢʪʦʨʳ. 

 

ɻʦʚʦʨʷʪ, ʯʪʦ ʠʩʪʠʥʘ ʣʝʞʠʪ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ, 

ʥʝʚʝʨʥʦ, ʤʝʞʜʫ ʥʠʤʠ ʣʝʞʠʪ ʧʨʦʙʣʝʤʘ. 

ʀ.ɺ. ɻʝʪʝ 

ɺɺɽɼɽʅʀɽ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʝʢʘʨʪʦʚʩʢʫʶ ʤʝʭʘʥʠʩʪʠʯʝʩʢʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ [11] 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʤʝʭʘʥʠʩʪʠʯʝʩʢʦʤʫ ʜʝʪʝʨʤʠʥʠʟʤʫ, ʧʘʨʘʜʠʛʤʝ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ (ʢʣʘʩʩʠʮʠʟʤʫ). ʂʦʥʮʝʧʮʠʷ ʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʇ.ʂ. 

ɸʥʦʭʠʥʘ, ʦʪʨʘʞʘʶʱʘʷ ʘʢʪʠʚʥʦʝ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ, ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʨʘʟʚʠʪʠʝ ʮʝʣʦʩʪʥʦʛʦ, ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʪʝʣʝʩʥʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ [1, 2]. ʀʤʝʥʥʦ ʪʝʦʨʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ (ʊʌʉ) ʇ.ʂ. ɸʥʦʭʠʥʘ ʠʩʪʦʨʠʯʝʩʢʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʚʘʥʪʦʚʦ-ʨʝʣʷʪʠʚʠʩʪʢʦʤʫ (ʥʝʢʣʘʩʩʠʯʝʩʢʦʤʫ) ʵʪʘʧʫ ʧʦʟʥʘʥʠʷ ʧʨʠʨʦʜʳ 

ʪʝʣʝʩʥʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʥʘʫʢʠ 

ʧʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦʟʥʘʥʠʷ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʪʝʣʝʩʥʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ, ʚ 

ʨʘʤʢʘʭ ʜʝʢʘʨʪʦʚʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʠʤʝʣʦ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ 

ʩʫʱʝʩʪʚʝʥʥʳʭ, ʭʦʪʷ ʠ ʥʝ ʚʩʝʛʜʘ ʷʚʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ, 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʠʤʫʣʦʤ ʠ ʦʪʚʝʪʦʤ (ʨʝʬʣʝʢʩ). ʆʜʥʘʢʦ ʫʞʝ ʜʣʷ 

ʥʝʢʣʘʩʩʠʯʝʩʢʦʛʦ (ʢʚʘʥʪʦʚʦ-ʨʝʣʷʪʠʚʠʩʪʩʢʦʛʦ) ʵʪʘʧʘ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ ʪʘʢʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʟʥʘʥʠʷ ʫʞʝ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʊʝʤ ʙʦʣʝʝ ʪʘʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʧʦʟʥʘʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ (ʧʦʩʪʥʝʢʣʘʩʩʠʯʝʩʢʦʛʦ) ʵʪʘʧʘ 

ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ [21]. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʠ ʚ ʨʘʤʢʘʭ ʬʨʘʢʪʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʩ 

ʫʯʝʪʦʤ ʝʝ ʧʨʠʥʮʠʧʦʚ ʠ ʧʦʜʭʦʜʦʚ, ʧʦʟʚʦʣʷʝʪ ʦʩʤʳʩʣʠʪʴ ʙʦʣʝʝ çʪʦʥʢʠʝè ʩʚʦʡʩʪʚʘ 

ʧʦʟʥʘʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ [7, 8], ʦʙʝʩʧʝʯʠʚʘʷ ʧʝʨʝʭʦʜ ʠʟ ʭʘʦʪʠʯʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ 

ʨʝʘʣʴʥʦʩʪʠ ʚ ʣʦʛʠʢʫ ʥʘʠʙʦʣʝʝ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨ ʧʦʨʷʜʢʘ. ɹʦʣʝʝ ʪʦʛʦ, 

ʙʫʜʝʪ ʚʳʩʪʫʧʘʪʴ ʢʨʠʪʝʨʠʝʤ (ʤʝʨʦʡ) ʦʮʝʥʢʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʭ ʠ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʠʩʪʝʤ, ʢʘʢ ʠ ʧʨʠʨʦʜʳ ʤʳʰʣʝʥʠʷ, 

ʯʫʚʩʪʚʦʚʘʥʠʷ ʠ ʩʦʟʥʘʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ 

ʧʦʜʭʦʜʦʚ ʢ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʤʫ ʨʝʰʝʥʠʶ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ, ʪ.ʝ. 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʪʝʣʝʩʥʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʇʨʠʯʝʤ ʚ 

ʨʘʤʢʘʭ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ (ʧʦʩʪʥʝʢʣʘʩʩʠʯʝʩʢʦʛʦ) ʵʪʘʧʘ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʬʨʘʢʪʘʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ, ʬʨʘʢʪʘʣʴʥʦʩʪʠ ʢʘʥʘʣʦʚ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʢ ʘʥʘʣʠʟʫ ʢʘʯʝʩʪʚʝʥʥʫʶ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʩʠʩʪʝʤʥʦʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʠ, ʛʜʝ ʧʩʠʭʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʦʪʨʘʞʘʶʱʠʝ ʮʝʣʦʩʪʥʳʡ ʦʨʛʘʥʠʟʤ ʠ ʝʛʦ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʢʪʳ, ʢʘʢ ʮʝʣʦʝ, ʪʘʢ ʠ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʬʘʢʪʠʯʝʩʢʠ ʩʦʧʦʩʪʘʚʠʤʳ ʯʝʨʝʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʥʳʝ ʧʨʦʮʝʩʩʳ [25]. 

 

ʌʈɸʂʊɸʃʔʅɸʗ ɻɽʆʄɽʊʈʀʗ. 

ʇʨʠʨʦʜʘ ʬʨʘʢʪʘʣʘ. ʂʨʘʪʢʦ ʭʘʨʘʢʪʝʨʠʟʫʷ ʬʨʘʢʪʘʣʴʥʫʶ ʛʝʦʤʝʪʨʠʶ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʨʘʢʪʘʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʩʫʱʥʦʩʪʴ 

ʘʥʘʣʦʛʠʯʥʦ ʪʘʢʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʩʫʱʥʦʩʪʷʤ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʨʝʤʷ, 

ʩʪʦʭʘʩʪʠʯʥʦʩʪʴ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʬʨʘʢʪʘʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʦʩʤʳʩʣʠʚʘʪʴ (ʦʪʨʘʞʘʪʴ) ʪʝ 

ʠʣʠ ʠʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʦʩʪʦʷʥʠʷ, ʦʪʥʦʰʝʥʠʷ, ʧʨʠʥʮʠʧʳ ʠ ʪ.ʜ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʘʥʘʣʦʛʠ ʧʨʠʨʦʜʥʳʭ ʬʦʨʤ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʢ ʬʨʘʢʪʘʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ɹʝʥʫʘ ʄʘʥʜʝʣʴʙʨʦʪ [14], ʨʘʩʩʤʘʪʨʠʚʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʘʥʘʣʦʛʠ ʧʨʠʨʦʜʥʳʭ 

ʬʦʨʤ, ʧʦʜ ʬʨʘʢʪʘʣʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʩʦʙʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʥʦʞʝʩʪʚʘ, 

ʬʦʨʤʘ ʢʦʪʦʨʳʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʝʚʢʣʠʜʦʚʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ (ʪʦʯʢʠ, ʣʠʥʠʠ, ʧʣʦʩʢʦʩʪʠ). ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʬʨʘʢʪʘʣ ï ʵʪʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʨʦʙʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʦ ʩʚʦʡʩʪʚʦ 

ʩʘʤʦʧʦʜʦʙʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʛʝʦʤʝʪʨʠʷʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʘ ʠʤʝʥʥʦ: ʢʘʢ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ. 

ʇʨʦʮʝʩʩʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʙʦʡ ʬʨʘʢʪʘʣʴʥʦʝ ʩʘʤʦʧʦʜʦʙʠʝ, ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʠʪʝʨʘʮʠʡ ʠ ʨʝʢʫʨʩʠʚʥʳʭ ʬʫʥʢʮʠʡ. ʇʨʠʯʝʤ, ʟʘʜʘʚʘʷʩʴ ʯʝʨʝʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʜʦʙʠʷ, 

ʢʘʞʜʘʷ ʯʘʩʪʴ ʬʨʘʢʪʘʣʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʮʝʣʳʡ ʬʨʘʢʪʘʣ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʄʘʥʜʝʣʴʙʨʦʪ, 

ʚʚʝʜʷ ʮʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʨʘʟʨʦʟʥʝʥʥʳʝ ʥʘʛʨʦʤʦʞʜʝʥʠʷ ʬʘʢʪʦʚ ʠ ʤʦʜʝʣʝʡ, 

ʟʘʧʫʩʪʠʣ ʠʥʪʝʨʩʫʙʲʝʢʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʩʘʤʦʜʦʩʪʨʘʠʚʘʥʠʷ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʵʪʦʛʦ 

ʧʦʨʷʜʢʘ. ʄʥʦʛʦʦʙʨʘʟʠʝ ʬʨʘʢʪʘʣʦʚ ʧʨʠ ʵʪʦʤ, ʩʦʜʝʨʞʘʱʠʭ ʤʥʦʞʝʩʪʚʦ ʚʠʨʪʫʘʣʴʥʳʭ 

ʥʘʙʦʨʦʚ ʚʩʝʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʦʪʨʘʞʝʥʥʦʝ ʯʝʨʝʟ ʧʨʠʥʮʠʧ ʩʘʤʦʧʦʜʦʙʠʷ, ʦʧʠʩʳʚʘʝʪʩʷ 

ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʦʡ ʚʠʜʘ: Zn+1= Z
2
n+ C. ɼʘʥʥʘʷ ʬʦʨʤʫʣʘ 

ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʤʥʦʞʝʩʪʚʦ ʄʘʥʜʝʣʴʙʨʦʪʘ (ʄʄ), ʛʜʝ ʦʪʨʘʞʝʥ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʝʥʠʷ 

ʧʨʦʮʝʜʫʨʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ ʨʘʟ (ʧʨʦʮʝʩʩ ʠʪʝʨʘʮʠʠ). ʄʄ ʷʚʣʷʝʪʩʷ ʬʨʘʢʪʘʣʦʤ, ʚ 

ʢʦʪʦʨʦʤ ʟʘʢʦʜʠʨʦʚʘʥʦ ʧʦʯʪʠ ʚʩʸ, ʝʩʣʠ ʥʝ ʚʩʸ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʳ. ɺ ʜʘʥʥʦʡ 

ʬʦʨʤʫʣʝ Zn+1= Z
2
n+ C ʚʳʧʦʣʥʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʡ ʟʘʢʦʥ zn+1 = f(zn), ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 

ʙʳʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʯʝʤ ʧʨʦʩʪʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ zn+1 = kzn. ʇʨʠ ʵʪʦʤ ʧʨʘʚʠʣʦ  
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z Ÿ f (z, ʩ) ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʘ ʩ (ʢʦʤʧʣʝʢʩʥʘʷ ʢʦʥʩʪʘʥʪʘ), z ï ʢʦʤʧʣʝʢʩʥʘʷ 

ʧʝʨʝʤʝʥʥʘʷ, ʘ f ï ʥʝʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ. ʆʪʨʘʟʠʚ, ʥʘʧʨʠʤʝʨ, ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʥʘ 

ʧʣʦʩʢʦʩʪʠ ʯʝʨʝʟ ʭ ʠ y, ʢʦʤʧʣʝʢʩʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ z=ʭ+iʫ, ʘ ʢʦʤʧʣʝʢʩʥʘʷ 

ʢʦʥʩʪʘʥʪʘ ʩ=ʨ+iq. 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʜʠʥʘʤʠʯʥʦʩʪʠ ʠ ʩʪʘʪʠʩʪʠʯʥʦʩʪʠ 

ʬʨʘʢʪʘʣʘ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʬʨʘʢʪʘʣʴʥʫʶ ʛʝʦʤʝʪʨʠʶ ʚ ʮʝʣʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ, ʚ ʨʘʤʢʘʭ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ, ʵʬʬʝʢʪʳ ʩʠʥʝʨʛʠʠ, ʪ.ʝ. 

"ʢʦʦʧʝʨʘʪʠʚʥʳʝ", ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʜʠʥʘʤʠʯʥʦʩʪʠ ʠ ʩʪʘʪʠʩʪʠʯʥʦʩʪʠ. 

ɼʠʥʘʤʠʯʥʦʩʪʴ ʩʠʩʪʝʤʳ ï ʵʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʢʘʢ 

ʮʝʣʦʛʦ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥʦ ʩʚʷʟʘʥʦ ʩ ʦʜʥʦʟʥʘʯʥʦʡ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴʶ, 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ ʤʝʞʜʫ ʪʦʯʢʘʤʠ 

ʚʳʙʦʨʘ ʧʫʪʝʡ ʵʚʦʣʶʮʠʠ (ʪʦʯʢʠ ʙʠʬʫʨʢʘʮʠʠ). ʉʪʘʪʠʩʪʠʯʥʦʩʪʴ (ʩʪʦʭʘʩʪʠʯʥʦʩʪʴ, 

ʩʣʫʯʘʡʥʦʩʪʴ, ʪ.ʝ. ʩʘʤʠ ʪʦʯʢʠ ʙʠʬʫʨʢʘʮʠʠ) ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʩʠʩʪʝʤʳ, 

ʦʪʥʦʩʠʪʩʷ ʢ ʫʨʦʚʥʶ ʝʸ ʵʣʝʤʝʥʪʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʚʦʟʥʠʢʘʪʴ ʨʘʟʣʠʯʥʦʛʦ 

ʨʦʜʘ ʤʫʪʘʮʠʠ, ʢʘʨʜʠʥʘʣʴʥʦ ʧʨʝʦʙʨʘʟʫʷ ʩʠʩʪʝʤʫ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚ ʜʘʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, 

ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʛʨʘʥʠ ʧʦʨʷʜʢʘ ʠ ʭʘʦʩʘ, ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʥʪʝʟ ʧʦʟʠʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʦʡ ʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʢʘʨʪʠʥ ʤʠʨʘ, ʦʪʨʘʞʘʷ ʩʦʙʦʡ ʚ ʵʪʦʤ 

ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʝʜʠʥʩʪʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʶ ʠ ʩʘʤʦʨʘʟʚʠʪʠʝ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʨʘ ʠ ʧʨʠʨʦʜʳ ʩʦʟʥʘʥʠʷ [5, 7, 8]. ɼʠʥʘʤʠʢʘ ʜʘʥʥʳʭ 

ʩʠʩʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʝʣʠʥʝʡʥʦʩʪʝʡ, 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʝʡ, ʬʦʨʤʠʨʫʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʩʪʦʷʥʥʦ ʩʦʟʠʜʘʶʱʫʶ ʚ ʥʠʭ ʘʢʪʠʚʥʦʩʪʴ 

ʠ ʦʙʫʩʣʦʚʣʠʚʘʷ ʧʦʷʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʘʭ çʥʦʚʦʡ ʩʫʱʥʦʩʪʠè, ʩ ʨʦʞʜʝʥʠʝʤ ʥʦʚʦʛʦ, 

ʵʤʝʨʜʞʝʥʪʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʨʝʟʫʣʴʪʘʪʘ [4, 14, 16, 23 ʠ ʜʨ.]. 

ʌʨʘʢʪʘʣʴʥʦ-ʢʣʘʩʪʝʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ. ɼʨʫʛʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʠʨʦʜʳ ʬʨʘʢʪʘʣʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʬʨʘʢʪʘʣ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʪʘʢ ʩʢʘʟʘʪʴ ʚ ʧʦʧʝʨʝʯʥʦʤ ʨʘʟʨʝʟʝ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʫ ʚ ʚʠʜʝ ʥʝʢʦʡ ʪʦʯʢʠ. ʇʨʠ ʙʦʣʝʝ ʙʣʠʟʢʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʜʘʥʥʘʷ ʪʦʯʢʘ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʪʫ ʠʣʠ ʠʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʦʯʝʢ, ʪ.ʝ. ʥʝʢʠʡ ʢʣʘʩʪʝʨ, 

ʢʘʞʜʘʷ ʪʦʯʢʘ ʢʦʪʦʨʦʛʦ ʚʥʦʚʴ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʢʣʘʩʪʝʨ ʠ ʪ.ʜ., ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ɼʘʥʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ï ʬʨʘʢʪʘʣʴʥʦ-ʢʣʘʩʪʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ (ʌʂɸ). ʀʤʝʥʥʦ 

ʚ ʵʪʦʤ ʝʩʪʴ ʦʜʥʦ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʩʘʤʦʧʦʜʦʙʠʷ ʬʨʘʢʪʘʣʘ, ʝʛʦ ʛʝʦʤʝʪʨʠʠ, ʦʪʨʘʞʘʶʱʝʡ 

ʧʨʠ ʵʪʦʤ ʪʦʪ ʠʣʠ ʠʥʦʡ ʫʨʦʚʝʥʴ ʨʘʟʤʝʨʥʦʩʪʠ. ʋʯʠʪʳʚʘʷ ʧʨʠʥʮʠʧ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʝʪʩʷ ʢʦʥʚʝʨʛʝʥʮʠʷ ʤʥʦʛʠʭ ʥʝʨʚʥʳʭ ʧʫʪʝʡ ʢ ʦʜʥʦʤʫ ʥʝʡʨʦʥʫ, 

ʪ.ʝ. ʢʦʛʜʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʦʯʝʢ (ʢʣʘʩʪʝʨ) ʩʭʦʜʠʪʩʷ ʚ ʦʜʥʫ ʪʦʯʢʫ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʌʂɸ, ʩ ʥʘʣʠʯʠʝʤ ʧʨʠʥʮʠʧʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʞʥʳʡ 

ʧʘʪʪʝʨʥ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʝʪʝʡ, ʩʧʦʩʦʙʥʳʭ ʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʷʚʣʷʶʱʠʭ ʩʝʙʷ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ï ʥʝʨʚʥʳʝ ʩʝʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʠ ʪ.ʜ. 

ʉʪʨʘʥʥʳʝ ʘʪʪʨʘʢʪʦʨʳ. ʉʪʨʘʥʥʳʝ, ʠʣʠ ʭʘʦʪʠʯʝʩʢʠʝ ʘʪʪʨʘʢʪʦʨʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʨʘʢʪʘʣʴʥʦʤʫ ʘʪʪʨʘʢʪʦʨʫ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ɼʘʥʥʳʝ ʘʪʪʨʘʢʪʦʨʳ ʠ ʥʝ 

ʬʠʢʩʠʨʦʚʘʥʳ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʢʘʟʘʥʳ ʪʦʯʥʦ. ɼʣʷ ʜʘʥʥʦʛʦ 

ʘʪʪʨʘʢʪʦʨʘ ʭʘʨʘʢʪʝʨʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʘ ʪʘʢʞʝ ʥʝʧʝʨʠʦʜʠʯʥʦʩʪʴ, ʫʢʘʟʳʚʘʶʱʘʷ, ʯʪʦ 

ʜʘʥʥʳʡ ʘʪʪʨʘʢʪʦʨ ʥʠʢʦʛʜʘ ʥʝ ʧʝʨʝʩʝʢʘʝʪ ʩʘʤ ʩʝʙʷ. ʕʪʦ ʚʳʷʚʣʷʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʦʙʨʘʪʥʦʡ ʩʭʝʤʳ, ʠʣʠ ʩʭʝʤʳ (ʩʝʯʝʥʠʷ) ʇʫʘʥʢʘʨʝ [4, 14]. ɽʝ 

ʩʫʪʴ ʩʦʩʪʦʠʪ ʚ ʩʥʷʪʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʘʪʪʨʘʢʪʦʨʘ ʠ ʧʝʨʝʥʝʩʝʥʠʝ ʝʛʦ ʚ ʜʚʫʭʤʝʨʥʦʝ 
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ʧʨʦʩʪʨʘʥʩʪʚʦ. ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʪʨʘʝʢʪʦʨʠʷ ʧʝʨʝʩʝʢʘʝʪ ʧʣʦʩʢʦʩʪʴ, ʦʥʘ ʦʩʪʘʚʣʷʝʪ ʥʘ 

ʥʝʡ ʪʦʯʢʫ, ʧʦʩʪʝʧʝʥʥʦ ʚʳʷʚʣʷʷ ʵʪʠʤ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʨʘʟ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʚʨʘʱʘʷ 

ʥʝʧʨʝʨʳʚʥʫʶ ʣʠʥʠʶ ʚ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʦʯʝʢ. ʉʠʩʪʝʤʘ ʟʜʝʩʴ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʚ ʨʝʛʫʣʷʨʥʳʝ 

ʧʨʦʤʝʞʫʪʢʠ, ʛʜʝ ʦʜʥʠ ʜʘʥʥʳʝ (ʭʘʦʪʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ) ʫʪʨʘʯʠʚʘʶʪʩʷ, ʟʘʪʦ ʜʨʫʛʠʝ (ʥʝ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ, ʥʝ ʧʝʨʝʩʝʢʘʝʤʦʩʪʴ) ʚʳʷʚʣʷʝʪʩʷ ʚʦ ʚʩʝʤ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʠ. ʀʤʝʥʥʦ 

ʜʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ï ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʪʨʘʝʢʪʦʨʠʡ ʥʝ ʩʦʝʜʠʥʷʶʱʠʭʩʷ, ʥʝ 

ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʝʪʝʣʴ ʠ ʩʧʠʨʘʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ï 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʬʨʘʢʪʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʘʪʪʨʘʢʪʦʨʦʚ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʩʪʨʘʥʥʦʛʦ (ʬʨʘʢʪʘʣʴʥʦʛʦ) ʘʪʪʨʘʢʪʦʨʘ 

ʩʦʜʝʨʞʠʪ ʪʝ ʞʝ "ʢʦʦʧʝʨʘʪʠʚʥʳʝ" ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʪʘʪʠʩʪʠʯʥʦʩʪʠ ʠ ʜʠʥʘʤʠʯʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ. ɺʳʷʚʣʝʥʠʝ ʧʨʠʨʦʜʳ ʩʪʨʘʥʥʳʭ 

(ʬʨʘʢʪʘʣʴʥʳʭ) ʘʪʪʨʘʢʪʦʨʦʚ ʷʚʠʣʦʩʴ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ ʚ ʦʙʣʘʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʪʦʧʦʣʦʛʠʠ. ʎʝʣʴ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ, ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʜʠʥʘʤʠʯʝʩʢʦʝ ʠ ʩʪʨʫʢʪʫʨʥʦʝ ʠʟʫʯʝʥʠʝ 

ʧʨʝʜʝʣʴʥʳʭ ʠʥʚʘʨʠʘʥʪʥʳʭ ʤʥʦʞʝʩʪʚ ʪʠʧʘ çʧʦʜʢʦʚʳè (ñʧʦʜʢʦʚʳ ʉʤʝʡʣʘò) (ʨʠʩ. 1), 

ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʙʘʟʠʩʥʳʭ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʙʘʟʠʩʥʳʭ ʤʥʦʞʝʩʪʚ ʢʘʢ ʨʘʟ ʠ 

ʙʳʣ ʥʘʡʜʝʥ ʯʘʩʪʠʯʥʳʡ ʧʦʨʷʜʦʢ. ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʪʦʤʫ ʧʦʨʷʜʢʫ 

ʤʥʦʞʝʩʪʚʘ ʣʠʙʦ ʧʨʠʪʷʛʠʚʘʶʪ ʢ ʩʝʙʝ ʪʨʘʝʢʪʦʨʠʠ ʪʦʯʝʢ, ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʭ ʩʚʦʠʭ 

ʦʢʨʝʩʪʥʦʩʪʝʡ, ʬʦʨʤʠʨʫʷ ʩʪʨʘʥʥʳʝ ʘʪʪʨʘʢʪʦʨʳ, ʣʠʙʦ ʚʳʪʘʣʢʠʚʘʶʪ ʟʘ ʧʨʝʜʝʣʳ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʭ ʦʢʨʝʩʪʥʦʩʪʝʡ ʚʩʝ ʪʦʯʢʠ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʵʪʦʤʫ ʤʥʦʞʝʩʪʚʫ ï 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʧʝʣʣʝʨʦʚ [17, 20, 28]. ʇʨʠʯʝʤ ʨʝʧʝʣʣʝʨʳ, ʚ ʩʚʦʝʡ ʧʨʠʨʦʜʝ, ʦʪʯʘʩʪʠ 

ʧʦʚʪʦʨʷʶʪ ʪʝ ʞʝ ʧʨʝʜʝʣʴʥʳʝ ʠʥʚʘʨʠʘʥʪʥʳʝ ʤʥʦʞʝʩʪʚʘ ʪʠʧʘ ñʧʦʜʢʦʚʳ ʉʤʝʡʣʘò, ʪ.ʝ. 

ʨʝʧʝʣʣʝʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʚʦʝʦʙʨʘʟʥʳʝ ʩʪʨʘʥʥʳʝ ʘʪʪʨʘʢʪʦʨʳ. 

 

 
ʈʠʩ. 1. ʆʪʦʙʨʘʞʝʥʠʝ, ʧʦʣʫʯʠʚʰʝʝ ʥʘʟʚʘʥʠʝ ñʧʦʜʢʦʚʘ ʉʤʝʡʣʘò [4].  

 

ʂʣʘʩʩʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ʩʪʨʘʥʥʳʭ ʘʪʪʨʘʢʪʦʨʦʚ ï ʘʪʪʨʘʢʪʦʨ ʃʦʨʝʥʮʘ, ʈʸʩʩʣʝʨʘ, 

ʇʣʳʢʠʥʘ, ʣʠʙʦ ʕʥʦʥʘ [4, 12, 16, 17, 19], ʦʪʯʘʩʪʠ, ʧʦʚʪʦʨʷʶʱʠʝ ʠʜʝʶ ñʧʦʜʢʦʚʳ ʉʤʝʡʣʘò 

(ʨʠʩ. 1). ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʜʢʦʚʳ ʦʪʦʙʨʘʞʘʝʪ ʚʥʫʪʨʝʥʥʦʩʪʴ ʝʜʠʥʠʯʥʦʛʦ ʢʚʘʜʨʘʪʘ ʚ 

ʠʟʦʛʥʫʪʫʶ ʧʦʣʦʩʫ, ʜʚʘʞʜʳ ʧʝʨʝʩʝʢʘʶʱʫʶ ʝʛʦ. ɼʘʥʥʘʷ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, 

ʧʨʦʷʚʣʷʶʱʘʷ ʩʝʙʷ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʟʚʦʣʠʣʘ ʟʘʣʦʞʠʪʴ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʫʶ 

ʦʩʥʦʚʫ ʪʦʣʢʦʚʘʥʠʷ ʭʘʦʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʪ.ʝ. ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʞʠʤʘʝʪʩʷ ʚ ʜʨʫʛʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʟʘʪʝʤ 

ʧʝʨʝʛʠʙʘʝʪʩʷ. ʇʦʚʪʦʨʝʥʠʝ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʬʦʨʤʠʨʫʝʪ ʥʝʯʪʦ ʚʨʦʜʝ 



ʉʠʩʪʝʤʥʘʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷ ʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ 
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ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʙʝʩʧʦʨʷʜʢʘ. ʊʘʢ, ʜʚʝ ʪʦʯʢʠ, ʦʢʘʟʘʚʰʠʝʩʷ ʨʷʜʦʤ ʚ ʢʦʥʮʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʚʥʘʯʘʣʝ ʤʦʛʣʠ ʥʘʭʦʜʠʪʴʩʷ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʨʠʩ. 1). 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ɻʨʝʛʫʘʨ ʅʠʢʦʣʠʩ ʠ ʀʣʴʷ ʇʨʠʛʦʞʠʥ [16] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ 

ʩʪʨʘʥʥʦʛʦ ʘʪʪʨʘʢʪʦʨʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʨʘʟʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ, ʚʝʣʠʢʦʣʝʧʥʦ ʩʦʚʤʝʱʘʶʱʝʝʩʷ ʩ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴʶ ʚ ʜʨʫʛʦʤ ʜʠʘʧʘʟʦʥʝ, ʯʪʦ, 

ʤʝʞʜʫ ʧʨʦʯʠʤ, ʩʣʝʜʫʝʪ ʠʟ ʩʘʤʦʛʦ ʬʘʢʪʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʨʘʥʥʦʛʦ ʘʪʪʨʘʢʪʦʨʘ. ɹʦʣʝʝ 

ʪʦʛʦ, ʩʣʫʯʘʡʥʦʩʪʴ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʧʨʠʨʦʜʝ ʩʪʨʘʥʥʦʛʦ ʘʪʪʨʘʢʪʦʨʘ, ʥʝ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʣʠ ʩʣʦʞʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʘ 

ʣʝʞʠʪ ʚ ʩʘʤʦʡ ʦʩʥʦʚʝ ʜʠʥʘʤʠʢʠ ʠʜʝʘʣʴʥʦ ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ. 

ʈʷʜ ʩʚʦʡʩʪʚ ʠ ʧʨʠʥʮʠʧʦʚ ʬʨʘʢʪʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʜʦʚʦʣʴʥʦ ʧʦʜʨʦʙʥʦ ʦʪʨʘʞʝʥʦ ʚ 

ʨʷʜʝ ʤʦʥʦʛʨʘʬʠʡ [4, 14, 16, 23 ʠ ʜʨ.]. ʆʧʠʨʘʷʩʴ ʥʘ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʨʘʢʪʘʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ, c ʧʨʠʚʣʝʯʝʥʠʝʤ ʨʷʜʘ ʝʝ ʧʨʠʥʮʠʧʦʚ, ʧʦʟʚʦʣʠʣʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʧʠʩʘʪʴ ʊʌʉ 

ʇ.ʂ. ɸʥʦʭʠʥʘ ʚ ʨʘʤʢʘʭ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ [6]. 

 

ʌʈɸʂʊɸʃʔʅʆʉʊʔ ʂɸʅɸʃʆɺ ʀ ʇʈʀʈʆɼɸ (ʂɸʊɽɻʆʈʀʀ) ʇʉʀʍʀʏɽʉʂʆɻʆ. 

ʇʨʠʨʦʜʫ ʬʨʘʢʪʘʣʴʥʦʩʪʠ ʢʘʥʘʣʦʚ ʤʦʞʥʦ ʩʭʝʤʘʪʠʯʝʩʢʠ ʦʧʠʩʘʪʴ ʚ ʩʣʝʜʫʶʱʝʤ 

ʚʠʜʝ. ʇʨʝʜʩʪʘʚʠʤ ʩʝʙʝ ʥʝʢʠʡ ʦʩʪʨʦʚ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʦʟʝʨʦ ʩ ʧʨʝʩʥʦʡ ʚʦʜʦʡ, ʘ 

ʩʘʤ ʦʩʪʨʦʚ, ʝʩʪʝʩʪʚʝʥʥʦ, ʦʢʨʫʞʝʥ ʤʦʨʝʤ ʩ ʩʦʣʝʥʦʡ ʚʦʜʦʡ. ʇʨʦʚʝʜʝʤ ʪʝʧʝʨʴ ʢʘʥʘʣʳ ʩ 

ʧʨʝʩʥʦʡ ʚʦʜʦʡ, ʪ.ʝ. ʠʟ ʦʟʝʨʘ, ʠ ʩ ʤʦʨʩʢʦʡ ʚʦʜʦʡ (ʩ ʤʦʨʷ) ʪʘʢ, ʯʪʦʙʳ ʢʘʥʘʣʳ ʩʙʣʠʟʠʣʠʩʴ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʨʠ ʵʪʦʤ, ʥʝ ʧʝʨʝʩʝʢʘʷʩʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʩʢʘʞʝʤ, ʥʘʧʨʠʤʝʨ, ʜʦ ʤʝʪʨʘ ʚ 

ʢʘʞʜʦʡ ʪʦʯʢʝ ʩʫʰʠ. ɿʘʪʝʤ, ʯʪʦʙʳ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʩʪʘʣʦ ʚ ʦʜʠʥ ʜʝʮʠʤʝʪʨ, ʦʜʠʥ 

ʩʘʥʪʠʤʝʪʨ ʠ ʪ.ʜ. ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʜʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʪʨʠ ʥʝʩʤʝʰʠʚʘʶʱʠʝʩʷ ʩʪʠʭʠʠ ï ʢʘʥʘʣ ʩ ʧʨʝʩʥʦʡ ʚʦʜʦʡ, 

ʧʝʨʝʛʦʨʦʜʢʘ ʠʟ ʩʫʰʠ ʠ ʢʘʥʘʣ ʩ ʤʦʨʩʢʦʡ ʚʦʜʦʡ. ʀʤʝʥʥʦ ʜʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʢʘʢ ʨʘʟ ʠ 

ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʬʨʘʢʪʘʣ. ɼʘʥʥʳʝ ʬʨʘʢʪʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʠ ʙʦʣʝʝ ʪʨʝʭ ʩʪʠʭʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʝʨʝʧʣʝʪʝʥʠʝ ʣʝʛʦʯʥʦʡ, 

ʥʝʨʚʥʦʡ, ʢʨʦʚʝʥʦʩʥʦʡ, ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʠ ʪ.ʜ. ʩʠʩʪʝʤ ʫ ʤʥʦʛʠʭ ʢʘʢ ʥʘʟʝʤʥʳʭ, ʪʘʢ ʠ 

ʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʥʝ ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ, ʘ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʘʢ ʙʳ 

ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʀ ʣʠʰʴ ʥʘ ʩʘʤʦʤ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ï ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚ 

ʘʣʴʚʝʦʣʘʭ ʣʝʛʢʠʭ, ï ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʛʘʟʦʚʳʡ ʦʙʤʝʥ, ʦʥʠ ʥʘʯʠʥʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ, 

ʦʙʤʝʥʠʚʘʷʩʴ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʵʥʝʨʛʠʝʡ ʠʣʠ ʠʥʬʦʨʤʘʮʠʝʡ. 

ɿʜʝʩʴ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʘʷ ʧʨʠʨʦʜʘ, ʠʥʘʷ ʪʦʧʦʣʦʛʠʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʬʨʘʢʪʘʣʴʥʦʩʪʴ ʢʘʥʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ 

ʦʙʲʷʩʥʠʪʴ, ʚʦ-ʧʝʨʚʳʭ, ʠʝʨʘʨʭʠʶ ʩʠʩʪʝʤʥʳʭ ʫʨʦʚʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʦʛʦ, ʚʦ-ʚʪʦʨʳʭ, 

ʦʪʨʘʟʠʪʴ ʨʘʟʤʝʨʥʦʩʪʴ ʧʦʜʦʙʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʠʩʪʝʤ ʞʠʚʦʛʦ, ʠ, ʚ-ʪʨʝʪʴʠʭ, ï 

ʢʦʵʚʦʣʶʮʠʦʥʥʫʶ, ʩʦʧʨʷʞʝʥʥʫʶ ʵʚʦʣʶʮʠʶ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʠʩʪʝʤ ʠ ʩʪʨʫʢʪʫʨ 

ʦʙʲʝʢʪʦʚ, ʥʘʯʠʥʘʷ ʩ ʩʫʙʥʝʡʨʦʥʥʳʭ, ʤʦʣʝʢʫʣʷʨʥʳʭ ʥʝʡʨʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʢʦʥʯʘʷ ʦʙʱʝʤʦʟʛʦʚʳʤʠ ʩʠʩʪʝʤʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʙʱʝʤ ʚʠʜʝ, 

ʬʨʘʢʪʘʣʴʥʦʩʪʴ ʢʘʥʘʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʦʩʪʥʫʶ, ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ (ʩʠʩʪʝʤʫ), ʩʦʩʪʦʷʱʫʶ ʠʟ ʩʫʙʩʠʩʪʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ, ʥʦ ʧʨʠ ʵʪʦʤ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ (ʚʟʘʠʤʦʩʦʜʝʡʩʪʚʫʶʱʠʭ), ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʥʠʩʦʥ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʩʦʜʝʡʩʪʚʝʥʥʦʩʪʠ ʩʫʙʩʠʩʪʝʤ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʣʶʙʘʷ 

ʩʫʱʥʦʩʪʴ (ʷʚʣʝʥʠʝ, ʧʨʦʮʝʩʩ, ʬʝʥʦʤʝʥ, ʧʨʝʜʤʝʪ, ʤʝʭʘʥʠʟʤ ʠ ʪ.ʜ.), ʢʦʪʦʨʘʷ ʚ ʪʦʡ ʠʣʠ 
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ʠʥʦʡ ʤʝʨʝ, ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʩʦʜʝʡʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʦʙʱʝʡ ʮʝʣʠ ʩʠʩʪʝʤʳ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ï ʦʙʱʝʩʠʩʪʝʤʥʦʛʦ, ʚʧʣʦʪʴ ʜʦ ʤʝʪʘʩʠʩʪʝʤʥʦʛʦ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʜʘʥʥʳʝ 

ʩʫʙʩʠʩʪʝʤʳ ʚʟʘʠʤʦʩʦʜʝʡʩʪʚʫʶʪ ʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʫʩʣʦʞʥʷʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ 

(ʵʚʦʣʶʮʠʠ) ʘʨʭʠʪʝʢʪʦʥʠʢʫ ʜʘʥʥʦʛʦ ʢʦʥʩʪʨʫʢʪʘ. 

ʊʘʢ ɼ. ɹʦʤ ʦʪʩʪʘʠʚʘʝʪ ʪʫ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʯʪʦ ʯʝʣʦʚʝʢ ʨʝʘʛʠʨʫʝʪ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ 

ʩʦʙʳʪʠʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʢʘʢ ʥʘ ʤʝʥʪʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʆʥ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʩʪʘʠʚʘʝʪ ʚʘʞʥʳʡ ʚʳʚʦʜ, ʯʪʦ ʩʤʳʩʣʳ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ ʚ ʧʩʠʭʠʯʝʩʢʦʤ (ʩʦʟʥʘʥʠʝ), ʪʘʢ ʠ ʚ ʬʠʟʠʯʝʩʢʦʤ (ʥʘʰʘ 

ʩʦʤʘʪʠʢʘ) ʘʩʧʝʢʪʘʭ ʧʨʠʨʦʜʳ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʩʦʟʥʘʥʠʝ ï ʵʪʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʘʪʨʠʙʫʪ, 

ʨʝʘʛʠʨʫʶʱʠʡ ʥʘ ʩʤʳʩʣʳ [27, p. 123]. ɺ.ɺ. ʅʘʣʠʤʦʚ, ʨʘʟʚʠʚʘʷ ʵʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, 

ʧʠʰʝʪ: çʉʦʟʥʘʥʠʝ ʯʝʣʦʚʝʢʘ ʧʦʨʦʜʠʣʦ ʠʟʳʩʢʘʥʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʘʢ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʄʠʨʘ, ʪʘʢ ʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʘʤʦʛʦ ʩʝʙʷ. ʀ ʧʦʯʝʤʫ ʪʦʛʜʘ ʥʝ ʜʦʧʫʩʪʠʪʴ, 

ʯʪʦ ʩʘʤʘ ʧʨʠʨʦʜʘ, ʧʦʨʦʞʜʘʷ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ï ʧʦʩʪʨʦʝʥʠʡ ʯʠʩʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ, ï 

ʥʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʟʘʜʘʚʘʝʤʫʶ ʧʦʪʝʥʮʠʘʣʴʥʦʩʪʴè [15, c. 142]. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʠʩʪʝʤʳ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʘ ʵʚʦʣʶʮʠʦʥʥʦʡ 

ʠʩʪʦʨʠʝʡ ʝʝ ʨʘʟʚʠʪʠʷ. ʏʝʣʦʚʝʯʝʩʢʠʡ ʷʟʳʢ ʪʘʢʞʝ ʚʦʟʥʠʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʚʦʣʶʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʣʘʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʛʨʘʥʠʯʝʥʘ ʠ ʩʦʚʧʘʜʘʝʪ ʚ 

ʩʚʦʠʭ ʛʨʘʥʠʮʘʭ ʩ ʦʙʣʘʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʟʥʘʶʱʝʛʦ ʪʝʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʦʟʥʘʥʠʝ, ʦʪʨʘʞʘʶʱʝʝ ʨʝʘʣʴʥʦʩʪʴ ʤʠʨʘ, ʧʦʜʧʘʜʘʶʱʫʶ ʧʦʜ ʢʘʪʝʛʦʨʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ, 

ʝʩʪʴ ʧʨʦʜʫʢʪ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʠʜʘ Homo sapiens. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʜʦʩʪʠʞʝʥʠʝʤ ʧʩʠʭʦʣʦʛʠʠ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʩʪʘʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʦʥʷʪʠʡ ʧʩʠʭʠʢʠ ʠ ʩʦʟʥʘʥʠʷ, ʧʨʠʚʝʜʷ ʢ ʨʘʟʜʝʣʝʥʠʶ 

ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʠ ʩʦʩʪʦʷʥʠʡ, ʥʘ ʦʩʦʟʥʘʚʘʝʤʳʝ ʠ ʥʝʦʩʦʟʥʘʚʘʝʤʳʝ, ʨʘʟʣʠʯʘʷ 

ʠ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʷ ʵʤʧʠʨʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʠ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ (ʠʣʠ 

ʥʝʦʩʦʟʥʘʚʘʝʤʦʛʦ) ʧʩʠʭʠʯʝʩʢʦʛʦ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʜʚʘ ʤʦʜʫʩʘ 

ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ð ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʠ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ. 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʝʥ ʠ ʜʨʫʛʦʡ ʢʣʘʩʩ ʧʨʦʮʝʩʩʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʟʛʘ. ʆʥ ʥʝ ʧʦʜʧʘʜʘʝʪ 

ʧʦʜ ʢʘʪʝʛʦʨʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ. ʕʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʮʝʩʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʨʦʬʠʢʫ 

ʤʦʟʛʘ, ʝʛʦ ʵʥʝʨʛʝʪʠʢʫ ʠ ʫʨʦʚʝʥʴ ʘʢʪʠʚʘʮʠʠ ï ʢʨʦʚʝʥʦʩʥʘʷ, ʣʠʤʬʘʪʠʯʝʩʢʘʷ ʠ ʠʤʤʫʥʥʘʷ 

ʩʠʩʪʝʤʳ, ʚʩʷ ʤʦʱʴ ʛʣʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʀ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʙʘ ʢʣʘʩʩʘ ʵʪʠʭ ʤʦʟʛʦʚʳʭ 

ʥʝʨʚʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠ ʪʨʦʬʠʯʝʩʢʠʡ) ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʘʭ, 

ʢʘʢ ʧʦʚʝʜʝʥʠʷ, ʪʘʢ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʚʳʩʰʠʭ ʞʠʚʦʪʥʳʭ. ɹʦʣʝʝ ʪʦʛʦ, ʚʩʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʩʠʭʠʢʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʟʛʘ, ʥʘʯʠʥʘʷ ʩ 

ʩʫʙʥʝʡʨʦʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʥʝʡʨʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠ ʢʦʥʯʘʷ ʦʙʱʝʤʦʟʛʦʚʳʤʠ 

ʩʠʩʪʝʤʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʊʘʢ, ʗ.ɸ. ɺʠʥʥʠʢʦʚ, ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʚ ʦʩʥʦʚʳ ʨʝʮʝʧʪʦʨʥʳʭ 

ʬʫʥʢʮʠʡ ʘʥʘʣʠʟʘʪʦʨʦʚ ʠ ʠʭ ʵʚʦʣʶʮʠʠ, ʚʳʜʚʠʥʫʣ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʯʪʦ ʠʤʝʥʥʦ 

ʤʦʣʝʢʫʣʷʨʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʟʜʝʩʴ ʧʨʠʥʘʜʣʝʞʠʪ ʨʝʰʘʶʱʘʷ ʨʦʣʴ [10]. ʇʦ ʩʚʦʝʤʫ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʠ ʠʥʪʠʤʥʳʤ ʤʝʭʘʥʠʟʤʘʤ, ʦʙʘ ʢʣʘʩʩʘ ʵʪʠʭ ʤʦʟʛʦʚʳʭ 

ʥʝʨʚʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠ ʪʨʦʬʠʯʝʩʢʠʡ) ï ʵʪʦ ʨʘʟʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʜʥʘʢʦ 

ʦʧʠʩʘʥʠʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʘʢ ʠ ʨʷʜʘ ʧʩʠʭʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʨʠʨʦʜʦʡ ʬʨʘʢʪʘʣʴʥʦʩʪʠ ʢʘʥʘʣʦʚ, 

ʦʪʨʘʞʝʥʥʦʡ ʚ ʩʪʨʘʥʥʦʤʘʪʪʨʘʢʪʦʨʝ ʇʣʳʢʠʥʘ (ʩʤʦʪʨʠ ʥʠʞʝ, ʨʠʩ. 2 ʠ 3). 
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ʉʀʉʊɽʄʅɸʗ ʇʉʀʍʆʌʀɿʀʆʃʆɻʀʗ ʀ ʌʈɸʂʊɸʃʔʅʆʉʊʔ ʂɸʅɸʃʆɺ. 

ʆʨʠʛʠʥʘʣʴʥʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʝʰʝʥʠʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ 

ʧʨʝʜʩʪʘʚʠʣ ɺ.ɹ. ʐʚʳʨʢʦʚ. ɺ ʨʷʜʝ ʨʘʙʦʪ, ʧʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

(ʵʤʝʨʜʞʝʥʪʥʳʭ) ʢʘʯʝʩʪʚ ʥʘ ʫʨʦʚʥʝ ʧʩʠʭʠʯʝʩʢʦʛʦ, ʢʦʪʦʨʳʤʠ ʥʝ ʦʙʣʘʜʘʝʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʣʝʛʣʦ ʫ ʥʝʛʦ ʚ ʦʩʥʦʚʫ ʩʠʩʪʝʤʥʦʛʦ ʨʝʰʝʥʠʷ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ [24-26]. ʕʪʦ, ʥʝ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ, 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʧʨʝʚʨʘʱʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ, ʨʘʥʝʝ ʨʘʟʜʝʣʷʝʤʳʝ 

ʧʩʠʭʦʣʦʛʠʶ ʠ ʥʝʡʨʦʥʘʫʢʠ, ʚ ʩʚʷʟʫʶʱʠʡ çʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʤʦʩʪè, ʪ.ʝ. ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʦʙʲʝʜʠʥʝʥʠʶ ʜʘʥʥʳʭ ʜʠʩʮʠʧʣʠʥ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 

ʩʠʩʪʝʤʥʦʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʠ. ʀʤʝʥʥʦ ʩʠʩʪʝʤʥʘʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷ ʧʦʟʚʦʣʠʣʘ ʚ ʨʘʤʢʘʭ 

ʊʌʉ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ 

ʩʠʩʪʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʛʜʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʚʝʜʝʥʠʷ ʚʢʣʶʯʘʶʪʩʷ ʪʝ ʠʣʠ 

ʠʥʳʝ ʯʘʩʪʥʳʝ, ʣʦʢʘʣʴʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʩʚʦʜʠʤʳʝ ʢ ʥʠʤ, 

ʪ.ʝ. ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ [25]. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ɺ.ɹ. ʐʚʳʨʢʦʚ ʚʳʜʚʠʥʫʣ ʠʜʝʶ 

ʦ ʪʦʤ, ʯʪʦ, ʢʘʢ ʧʩʠʭʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʪʨʘʞʘʶʱʠʝ ʮʝʣʦʩʪʥʳʡ ʦʨʛʘʥʠʟʤ ʠ ʝʛʦ 

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʢʪʳ, ʢʘʢ ʮʝʣʦʝ, ʪʘʢ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʬʘʢʪʠʯʝʩʢʠ ʩʦʧʦʩʪʘʚʠʤʳ ʯʝʨʝʟ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʥʳʝ ʧʨʦʮʝʩʩʳ [25, 26]. ɿʜʝʩʴ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʩʠʩʪʝʤʫ ʤʦʛʫʪ ʙʳʪʴ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ, ʘ ʥʝ ʩ ʩʘʤʠʤʠ 

ʣʦʢʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ [25, 26]. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ï

 ʦʨʛʘʥʠʟʘʮʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʬʨʘʢʪʘʣʴʥʦʩʪʠ ʢʘʥʘʣʦʚ. ʀʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʪʪʨʘʢʪʦʨ ʇʣʳʢʠʥʘ 

(ʨʘʩʩʤʦʪʨʠʤ ʝʛʦ ʯʫʪʴ ʥʠʞʝ). 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʘʥʘʣʠʟʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʜʝʠ ʩʠʩʪʝʤʥʦʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʠ, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʜʝʠ ʦʙʱʝʡ ʊʌʉ ʇ.ʂ. ɸʥʦʭʠʥʘ ʣʝʞʘʣʠ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʠʜʝʷ ʨʘʟʚʠʪʠʷ ʠ ʠʜʝʷ ʩʠʩʪʝʤʥʦʩʪʠ, ʛʜʝ ʠʭ ʚʦʧʣʦʱʝʥʠʝ ʦʩʫʱʝʩʪʚʠʣʦʩʴ ʚ 

ʢʦʥʮʝʧʮʠʠ ʩʠʩʪʝʤʦʛʝʥʝʟʘ [3], ʨʘʟʚʠʪʠʶ ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʚʝʜʝʥʠʷ. 

ʂʦʥʮʝʧʮʠʷ ʩʠʩʪʝʤʦʛʝʥʝʟʘ ʥʘʩʪʘʠʚʘʝʪ ʥʘ ʪʦʤ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

çʦʙʱʝʦʨʛʘʥʠʟʤʝʥʥʳʭè, ʮʝʣʦʩʪʥʳʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʝʣʦʩʪʥʦ 

ʠ ʩʨʘʟʫ ʫʞʝ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ. ʊʦ ʝʩʪʴ, ʜʦ 

ʪʦʛʦ ʢʘʢ ʚʩʝ ʝʝ ʢʦʤʧʦʥʝʥʪʳ ʧʦʣʫʯʘʪ ʩʪʨʫʢʪʫʨʥʦʝ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʫʩʣʦʞʥʝʥʠʝʤ ʠ ʤʦʜʠʬʠʢʘʮʠʝʡ [1, 3, 22]. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʘʢ 

ʟʘʢʣʘʜʢʘ, ʪʘʢ ʠ, ʦʩʦʙʝʥʥʦ, ʨʘʟʚʠʪʠʝ ʮʝʣʦʩʪʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʞʠʚʦʤ 

ʦʨʛʘʥʠʟʤʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʫʥʠʩʦʥ. ɼʘʥʥʳʡ ʤʝʭʘʥʠʟʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʨʘʢʪʘʣʴʥʦ, ʪ.ʝ. 

ʩʦʦʪʚʝʪʩʪʚʫʷ ʧʨʠʨʦʜʝ ʬʨʘʢʪʘʣʘ (ʬʨʘʢʪʘʣʴʥʦʩʪʴ ʢʘʥʘʣʦʚ). 

ʈʘʩʩʤʦʪʨʝʥʥʦʡ ʬʨʘʢʪʘʣʴʥʦʩʪʠ ʢʘʥʘʣʦʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʪʨʘʥʥʳʡ (ʬʨʘʢʪʘʣʴʥʳʡ) ʘʪʪʨʘʢʪʦʨ ʇʣʳʢʠʥʘ (ʨʠʩ. 2), ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʩʪʝʡʰʝʛʦ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʣʘʩʪʴ ʧʨʠʪʷʞʝʥʠʷ ʠʟ 4-ʭ ʢʦʤʧʦʥʝʥʪ ʩʚʷʟʥʦʩʪʝʡ 

(ʪʨʝʭ ʩʚʷʟʥʦʩʪʝʡ ʦʪ ʪʨʝʭ ʧʨʠʪʷʛʠʚʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ, ʘ 4-ʦʡ ʩʚʷʟʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʩʨʝʜʘ). ʇʨʠʯʝʤ ʚʩʝ ʧʨʠʪʷʛʠʚʘʶʱʠʝʩʷ ʤʥʦʞʝʩʪʚʘ ʧʦʚʪʦʨʷʶʪ ʠʜʝʶ çʧʦʜʢʦʚʳ ʉʤʝʡʣʘè 

(ʩʤ. ʨʠʩ. 1) [16]. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʨʝʭ ʩʚʷʟʥʦʩʪʝʡ, ʦʪ ʪʨʝʭ 
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ʧʨʠʪʷʛʠʚʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ, ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʚʳʰʝ ʧʝʨʝʧʣʝʪʝʥʠʝ 

ʣʝʛʦʯʥʦʡ, ʥʝʨʚʥʦʡ ʠ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʜʘʥʥʳʝ ʩʚʷʟʥʦʩʪʠ, 

ʧʨʠʪʷʛʠʚʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʛʨʫʧʧʳ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʪʨʘʞʘʶʪ ʩʦʙʦʡ ʩʚʦʝʦʙʨʘʟʥʳʝ ʬʨʘʢʪʘʣʴʥʳʝ ʢʘʥʘʣʳ. ɺʠʜʥʦ, ʯʪʦ 

ʧʨʠʪʷʛʠʚʘʶʱʠʝʩʷ ʤʥʦʞʝʩʪʚʘ ʧʦʨʦʞʜʝʥʳ ʦʪʦʙʨʘʞʝʥʠʝʤ ʚʝʨʭʥʝʡ ʬʠʛʫʨʳ (ʘ) ʥʘ ʬʠʛʫʨʫ 

ʚʥʠʟʫ (ʙ), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ (ʨʠʩ. 2). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

(ʘʪʪʨʘʢʪʦʨ ʇʣʳʢʠʥʘ) ʧʦʟʚʦʣʷʝʪ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʪʨʘʟʠʪʴ ʚʟʘʠʤʦʩʦʜʝʡʩʪʚʠʝ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠ 

ʩʦʧʦʩʪʘʚʠʤʳ, ʢʘʢ ʧʩʠʭʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʪʨʘʞʘʶʱʠʝ ʮʝʣʦʩʪʥʳʡ ʦʨʛʘʥʠʟʤ ʠ ʝʛʦ 

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʢʪʳ, ʢʘʢ ʮʝʣʦʝ, ʪʘʢ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠ ʪʨʦʬʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤʳ ʤʦʟʛʦʚʳʭ ʥʝʨʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

 

ʈʠʩ. 2. ɸʪʪʨʘʢʪʦʨ ʇʣʳʢʠʥʘ, ʦʙʣʘʩʪʴ ʧʨʠʪʷʞʝʥʠʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʠʟ 4-ʭ ʢʦʤʧʦʥʝʥʪ 

ʩʚʷʟʥʦʩʪʠ. ʇʨʠʪʷʛʠʚʘʶʱʝʝ ʤʥʦʞʝʩʪʚʦ, ʧʦʨʦʞʜʸʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝʤ ʬʠʛʫʨʳ ʚʚʝʨʭʫ (ʘ) ʥʘ 

ʬʠʛʫʨʫ ʚ ʥʠʟʫ (ʙ) (ʧʦ [18]). 

 

ɸʥʘʣʦʛʠʯʥʦ ʙʫʜʝʪ ʦʪʨʘʞʝʥʦ, ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʚʳʰʝ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ 

ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʟʜʝʩʴ ʪʘʢʞʝ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ çʦʙʱʝʦʨʛʘʥʠʟʤʝʥʥʳʭè ʮʝʣʦʩʪʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʮʝʣʦʩʪʥʦ ʠ ʩʨʘʟʫ ʫʞʝ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʘʥʥʳʝ ʩʚʷʟʥʦʩʪʠ, ʧʨʠʪʷʛʠʚʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ 

(ʨʠʩ. 2), ʧʦʟʚʦʣʷʶʪ ʦʪʦʙʨʘʟʠʪʴ ʠʟʙʠʨʘʪʝʣʴʥʦʝ ʠ ʫʩʢʦʨʝʥʥʦʝ ʩʦʟʨʝʚʘʥʠʝ, ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʥʥʝʛʦ ʦʥʪʦʛʝʥʝʟʘ, ʵʣʝʤʝʥʪʦʚ ʦʨʛʘʥʠʟʤʘ, ʠʤʝʶʱʠʝ ʩʘʤʫʶ ʨʘʟʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʞʠʚʘʥʠʝ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʩʘʤʦʤ ʨʘʥʥʝʤ ʵʪʘʧʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥ ʘʪʪʨʘʢʪʦʨ ʇʣʳʢʠʥʘ [18], ʦʙʣʘʩʪʴ ʧʨʠʪʷʞʝʥʠʷ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʦʠʪ ʫʞʝ ʠʟ 6-ʪʠ ʢʦʤʧʦʥʝʥʪ ʩʚʷʟʥʦʩʪʠ, ʪ.ʝ. ʧʷʪʠ ʩʚʷʟʥʦʩʪʝʡ, ʦʪ ʧʷʪʠ 
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ʧʨʠʪʷʛʠʚʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ, ʘ 6-ʦʡ ʩʚʷʟʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʩʨʝʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʷʪʠ ʩʚʷʟʥʦʩʪʝʡ, ʦʪ ʧʷʪʠ ʧʨʠʪʷʛʠʚʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ, ʤʦʛʫʪ 

ʚʳʩʪʫʧʘʪʴ ʧʝʨʝʧʣʝʪʝʥʠʝ ʣʝʛʦʯʥʦʡ, ʥʝʨʚʥʦʡ, ʢʨʦʚʝʥʦʩʥʦʡ, ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʠ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤ. ʆʪʥʦʩʠʪʝʣʴʥʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʜʝʩʴ, ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʪʷʛʠʚʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ, ʙʫʜʝʪ ʦʪʨʘʞʘʪʴʩʷ ʙʦʣʴʰʠʡ ʠʭ ʩʧʝʢʪʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʠʚʟʘʠʤʦʩʦʜʝʡʩʪʚʠʷ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʩʦʧʦʩʪʘʚʠʤʳ ʢʘʢ ʧʩʠʭʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʦʪʨʘʞʘʶʱʠʝ ʮʝʣʦʩʪʥʳʡ ʦʨʛʘʥʠʟʤ ʠ ʝʛʦ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʢʪʳ, ʢʘʢ ʮʝʣʦʝ, ʪʘʢ ʠ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʯʝʨʝʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʥʳʝ 

ʧʨʦʮʝʩʩʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʪʪʨʘʢʪʦʨ ʇʣʳʢʠʥʘ, ʦʙʣʘʩʪʴ ʧʨʠʪʷʞʝʥʠʷ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʢʦʤʧʦʥʝʥʪ ʩʚʷʟʥʦʩʪʠ, ʥʝ ʷʚʣʷʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʳʤ. ʀʭ ʤʦʞʝʪ ʙʳʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʦʪʨʘʞʘʷ ʵʪʠʤ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ 

ʚʟʘʠʤʦʩʦʜʝʡʩʪʚʠʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʮʝʩʩ ʠʥʪʝʛʨʘʮʠʠ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʝʨʝʞʠʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʧʳʪʘ. 

 

ʈʠʩ. 3. ɸʪʪʨʘʢʪʦʨ ʇʣʳʢʠʥʘ, ʦʙʣʘʩʪʴ ʧʨʠʪʷʞʝʥʠʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʠʟ 6-ʪʠ ʢʦʤʧʦʥʝʥʪ 

ʩʚʷʟʥʦʩʪʠ. ʇʨʠʪʷʛʠʚʘʶʱʝʝ ʤʥʦʞʝʩʪʚʦ, ʧʦʨʦʞʜʸʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝʤ ʬʠʛʫʨʳ ʩʣʝʚʘ ʥʘ ʬʠʛʫʨʫ 

ʩʧʨʘʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ (ʧʦ [18]). 

 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʢʘʢ ʦʪʨʘʞʝʥʦ ʚʳʰʝ, ʚ ʘʪʪʨʘʢʪʦʨʘʭ ʇʣʳʢʠʥʘ (ʨʠʩ. 2, 3), 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʣʘʩʪʝʡ ʧʨʠʪʷʞʝʥʠʷ, ʦʙʷʟʘʪʝʣʴʥʦ ʦʜʥʦʡ ʠʟ ʩʚʷʟʥʦʩʪʝʡ 

ʷʚʣʷʝʪʩʷ ʩʨʝʜʘ. ʊʘʢ, ʥʘʯʠʥʘʷ ʩ ʨʘʙʦʪ ʇ.ʗ. ɻʘʣʴʧʝʨʠʥʘ, ʚ ʦʙʱʝʡ ʧʩʠʭʦʣʦʛʠʠ ʦʩʤʳʩʣʝʥ 

ʨʝʟʫʣʴʪʘʪ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʠʤʝʨ, ï ʚʦʩʧʨʠʷʪʠʷ, ʤʳʰʣʝʥʠʷ, ʧʘʤʷʪʠ, ʢʘʢ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʧʝʨʝʥʦʩʘ) ʚʥʝʰʥʝʛʦ ʜʝʡʩʪʚʠʷ ʚ ʧʣʘʥ ʚʥʫʪʨʝʥʥʝʛʦ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʫʤʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʨʠʨʦʜʫ ʧʩʠʭʠʯʝʩʢʦʛʦ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ, ʨʝʟʫʣʴʪʘʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚʦ ʚʥʫʪʨʝʥʥʠʝ, ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʚ ʚʦʩʧʨʠʷʪʠʝ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ, ʯʝʨʝʟ 

ʧʨʠʨʦʜʫ ʧʩʠʭʠʯʝʩʢʦʛʦ, ʩ ʫʯʝʪʦʤ ʧʦʩʪʨʦʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʢʘʨʪʠʥ ʤʠʨʘ [8]. 


