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ɺɺɽɼɽʅʀɽ 

 

 ʊʝʧʣʦʧʝʨʝʜʘʯʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʫʯʝʥʠʷ ʦ ʪʝʧʣʦʪʝ, ʦʩʥʦʚʳ ʢʦʪʦʨʦʛʦ ʙʳʣʠ 

ʟʘʣʦʞʝʥʳ XVIII ʚʝʢʝ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʳʤ, ɹ. ʈʫʤʬʦʨʜʦʤ, ɼ. ɼʞʦʫʣʝʤ, ʩʦʟʜʘʚʰʠʤʠ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʪʝʧʣʦʪʳ ʠ ʦʩʥʦʚʳ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʨʝʚʨʘʱʝʥʠʷ 

ʤʘʪʝʨʠʠ ʠ ʵʥʝʨʛʠʠ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʫʯʝʥʠʷ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʧʘʨʦʚʳʭ ʤʘʰʠʥ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʝʚʨʘʱʝʥʠʠ ʪʝʧʣʦʪʳ ʚ ʨʘʙʦʪʫ. ɺ 1874ʛ. ʆ. 

ʈʝʡʥʦʣʴʜʩ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʚʳʩʢʘʟʘʣ ʠʜʝʶ ʦ ʝʜʠʥʩʪʚʝ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʥʦʩʘ ʪʝʧʣʦʪʳ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ. ɼʘʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʬʠʟʠʢʠ 

ʪʝʧʣʦʚʳʭ ʷʚʣʝʥʠʡ. 

 ɺʩʝ ʚʝʱʝʩʪʚʘ ʥʝʧʨʝʨʳʚʥʦ ʠʟʣʫʯʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʚ 

ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ ʚʩʣʝʜʩʪʚʠʝ ʢʦʣʝʙʘʥʠʡ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʝʡ. ɺ ʩʦʩʪʦʷʥʠʠ ʨʘʚʥʦʚʝʩʠʷ ʵʪʘ ʵʥʝʨʛʠʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʝʱʝʩʪʚʘ.  

ɺʧʝʨʚʳʝ ʧʦʥʷʪʠʝ ʦ ʪʝʧʣʦʚʦʤ ʠʟʣʫʯʝʥʠʠ ʙʳʣʦ ʚʚʝʜʝʥʦ ʚʳʜʘʶʱʠʤʩʷ ʰʚʝʜ-

ʩʢʠʤ ʭʠʤʠʢʦʤ ʂʘʨʣʦʤ ɺʠʣʴʛʝʣʴʤʦʤ ʐʝʝʣʝ, ʧʦʩʚʷʪʠʚʰʠʤ ʩʚʦʡʩʪʚʘʤ çʣʫʯʠʩʪʦʡ 

ʪʝʧʣʦʪʳè ʦʪʜʝʣʴʥʫʶ ʛʣʘʚʫ ʚ çʍʠʤʠʯʝʩʢʦʤ ʪʨʘʢʪʘʪʝ ʦ ʚʦʟʜʫʭʝ ʠ ʦʛʥʝè (1777ʛ.). ɺ 

ʩʚʦʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʐʝʝʣʝ ʥʝ ʧʨʠʤʝʥʷʣ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ, ʠ ʧʦʵʪʦʤʫ ʝʛʦ ʦʧʳʪʳ ʥʦʩʠʣʠ ʯʠʩʪʦ ʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

 ʅʝʤʝʮʢʠʡ ʤʘʪʝʤʘʪʠʢ ʠ ʬʠʟʠʢ ʀʦʛʘʥʥ ʃʘʤʙʝʨʪ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʢʦʪʦʨʦʛʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʦʧʳʪʘʤʠ ʂ. ʐʝʝʣʝ, ʚʧʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʣ, ʯʪʦ 

ʪʝʧʣʦʚʳʝ ʣʫʯʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʯʪʦ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʙʳʚʘʝʪ 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ. 

 ʀ ʐʝʝʣʝ ʠ ʃʘʤʙʝʨʪ ʚʠʜʝʣʠ ʠ ʧʦʜʯʝʨʢʠʚʘʣʠ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʪʝʧʣʦʚʳʤʠ ʠ 

ʩʚʝʪʦʚʳʤʠ ʣʫʯʘʤʠ (ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʦʪʨʘʞʝʥʠʝ), ʥʦ ʦ ʪʦʞʜʝʩʪʚʝ 

ʠʭ ʥʝ ʤʦʛʣʦ ʙʳʪʴ ʠ ʨʝʯʠ. ʃʠʰʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ 

ʝʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ 

ʧʦʥʠʤʘʥʠʶ ʚʟʘʠʤʦʩʚʷʟʠ ʪʝʧʣʦʚʦʛʦ ʠ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʡ. 

ʆʧʳʪr ʄʘʨʢʘ ʆʛʶʩʪ ʇʠʢʪʝ (1752-1825ʛʛ.) ʦʙʲʷʩʥʠʣʠ, ʯʪʦ ʝʩʣʠ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʥʘʭʦʜʷʪʩʷ ʜʚʘ ʪʝʣʘ ʥʝʦʜʠʥʘʢʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʦ ʙʦʣʝʝ ʪʝʧʣʦʝ 

ʪʝʣʦ ʦʪʜʘʝʪ ʪʝʧʣʦʪʫ ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʥʠʞʘʝʪʩʷ, ʘ ʙʦʣʝʝ ʭʦʣʦʜʥʦʝ ʧʨʠʥʠʤʘʝʪ 

ʪʝʧʣʦʪʫ ʠ ʧʦʚʳʰʘʝʪ ʩʚʦʶ ʪʝʤʧʝʨʘʪʫʨʫ. ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʦʠʭ ʪʝʣ ʦʜʠʥʘʢʦʚʘ, 

ʥʠʢʘʢʦʡ ʦʪʜʘʯʠ ʠ ʧʦʛʣʦʱʝʥʠʷ ʪʝʧʣʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

 ʇʨʦʬʝʩʩʦʨ ɾʝʥʝʚʩʢʦʡ ɸʢʘʜʝʤʠʠ ʇʴʝʨ ʇʨʝʚʦ ʚ 1771ʛ. ʚʳʩʢʘʟʘʣ ʤʳʩʣʴ ʦ ʪʦʤ, 

ʯʪʦ ʪʝʣʘ, ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʩʝ ʞʝ ʦʙʤʝʥʠʚʘʶʪʩʷ ʠʟʣʫʯʝʥʠʝʤ. ʆʥ 

ʧʝʨʚʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʦʩʠʪ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ. ʇʨʝʚʦ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʚʩʷʢʦʝ ʥʘʛʨʝʪʦʝ ʪʝʣʦ ʠʩʧʫʩʢʘʝʪ ʪʝʧʣʦʚʳʝ ʣʫʯʠ, 

ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʚʩʷʢʦʝ ʩʚʝʪʷʱʝʝʩʷ ʪʝʣʦ ʠʩʧʫʩʢʘʝʪ ʩʚʝʪ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, 
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ʪʝʧʣʦʚʳʝ ʣʫʯʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʧʣʦʚʳʝ ʯʘʩʪʠʮʳ, ʜʚʠʞʫʱʠʝʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʧʨʷʤʦʣʠʥʝʡʥʦ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ. ɺʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʥʠʟʘʥʦ ʵʪʠʤʠ ʣʫʯʘʤʠ ʠʟ 

ʪʝʧʣʦʚʳʭ ʯʘʩʪʠʮ. ʂʘʞʜʫʶ ʪʦʯʢʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʪʦʛʦ ʪʝʣʘ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʮʝʥʪʨ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʩʧʫʩʢʘʶʪʩʷ ʪʝʧʣʦʚʳʝ ʯʘʩʪʠʮʳ ʚʦ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʢ ʢʦʪʦʨʦʤʫ ʵʪʠ ʯʘʩʪʠʮʳ ʧʨʠʪʝʢʘʶʪ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʢʘʞʜʦʝ ʪʝʣʦ ʧʦʩʪʦʷʥʥʦ ʠʟʣʫʯʘʝʪ ʪʝʧʣʦʪʫ ʠ ʧʦʣʫʯʘʝʪ ʙʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʞʝ 

ʠʟʣʫʯʝʥʠʶ ʪʝʧʣʦʪʫ ʦʪ ʦʢʨʫʞʘʶʱʠʭ ʪʝʣ. ʆʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ 

ʪʝʧʣʦʪʳ ʦʧʨʝʜʝʣʷʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ. 

 ʀʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʙʳʣʦ ʦʪʢʨʳʪʦ ʚ 1800 ʛʦʜʫ ʘʥʛʣʠʡʩʢʠʤ ʘʩʪʨʦʥʦʤʦʤ 

ʋ.ɻʝʨʰʝʣʝʤ. ɿʘʥʠʤʘʷʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʉʦʣʥʮʘ, ɻʝʨʰʝʣʴ ʠʩʢʘʣ ʩʧʦʩʦʙ ʫʤʝʥʴʰʝʥʠʷ 

ʥʘʛʨʝʚʘ ʠʥʩʪʨʫʤʝʥʪʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚʝʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ. ʆʧʨʝʜʝʣʷʷ ʩ 

ʧʦʤʦʱʴʶ ʪʝʨʤʦʤʝʪʨʦʚ ʜʝʡʩʪʚʠʷ ʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ, ɻʝʨʰʝʣʴ 

ʦʙʥʘʨʫʞʠʣ, ʯʪʦ çʤʘʢʩʠʤʫʤ ʪʝʧʣʘè ʣʝʞʠʪ ʟʘ ʥʘʩʳʱʝʥʥʳʤ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʠ, 

ʚʦʟʤʦʞʥʦ, çʟʘ ʚʠʜʠʤʳʤ ʧʨʝʣʦʤʣʝʥʠʝʤè. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ 

ʠʟʫʯʝʥʠʶ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

 ɻʫʩʪʘʚ ʈʦʙʝʨʪ ʂʠʨʭʛʦʬ ʚ 1859ʛ. ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʟʘʤʢʥʫʪʦʤ ʧʫʩʪʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʝ ʧʨʦʥʠʮʘʝʤʦʤ ʜʣʷ ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʦʤ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʠʟʣʫʯʝʥʠʝ çʯʝʨʥʦʛʦ ʪʝʣʘè, ʟʘʚʠʩʷʱʝʝ 

ʪʦʣʴʢʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʦ ʥʝ ʦʪ ʧʨʠʨʦʜʳ ʩʪʝʥʦʢ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʣʶʙʦʛʦ 

ʪʝʣʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ, ʠʩʭʦʜʷ ʠʟ ʠʟʣʫʯʝʥʠʷ çʯʝʨʥʦʛʦ ʪʝʣʘè, ʝʩʣʠ ʠʟʚʝʩʪʥʳ 

ʧʦʛʣʦʱʝʥʠʝ ʠ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʜʘʥʥʦʛʦ ʪʝʣʘ  

 ʆʪʪʦ ʃʫʤʤʝʨ (1860-1925ʛʛ.) ʠ ɺʠʣʴʛʝʣʴʤ ɺʠʥ (1864-1928ʛʛ.) ʠʟʦʙʨʝʣʠ 

ʩʧʦʩʦʙ ʠʟʫʯʘʪʴ ʩʚʦʡʩʪʚʘ ʯʝʨʥʦʛʦ ʪʝʣʘ, ʛʣʷʜʷ ʚʥʫʪʨʴ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʯʝʨʝʟ 

ʤʘʣʝʥʴʢʫʶ ʱʝʣʴ, ʩʪʦʣʴ ʤʘʣʝʥʴʢʫʶ, ʯʪʦ ʵʪʦ ʟʘʤʝʪʥʦ ʥʝ ʠʟʤʝʥʷʝʪ ʩʦʩʪʦʷʥʠʷ 

ʠʟʣʫʯʝʥʠʷ ʚ ʟʘʤʢʥʫʪʦʡ ʧʦʣʦʩʪʠ. ʆʥʠ ʧʦʣʦʞʠʣʠ ʥʘʯʘʣʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʠʟʤʝʨʝʥʠʷʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʯʝʨʥʦʛʦ ʪʝʣʘ. 

 ɺʘʞʥʳʡ ʰʘʛ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʜʝʣʘʣ ʚ 1884 ʛ. ʃʶʜʚʠʛ 

ʕʜʫʘʨʜ ɹʦʣʴʮʤʘʥ (1844-1906ʛʛ). ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʪʝʦʨʠʠ ʩʚʝʪʘ ʦʥ 

ʩʜʝʣʘʣ ʟʘʢʣʶʯʝʥʠʝ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʜʘʚʣʝʥʠʠ ʠʟʣʫʯʝʥʠʷ ʯʝʨʥʦʛʦ ʪʝʣʘ ʥʘ ʩʪʝʥʢʠ, 

ʨʘʚʥʦʤ 1/3 ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ, ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ. ʇʫʪʝʤ ʧʨʦʩʪʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʦʙʳʯʥʳʭ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʦʥ ʚʳʚʝʣ, ʯʪʦ ʵʪʘ ʵʥʝʨʛʠʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 4-ʡ ʩʪʝʧʝʥʠ ʘʙʩʦʣʶʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ; ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ð ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʧʦʩʪʦʷʥʥʘʷ. ʊʘʢ ʙʳʣ ʦʙʦʩʥʦʚʘʥ ʠ ʫʪʦʯʥʝʥ 

ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʝʱʝ ʚ 1879ʛ. ʙʳʣ ʚʳʚʝʜʝʥ ɼʞʦʟʝʬʦʤ ʉʪʝʬʘʥʦʤ (1835-1893ʛʛ.) 

ʠʟ ʠʟʤʝʨʝʥʠʡ ʬʨʘʥʮʫʟʩʢʠʭ ʬʠʟʠʢʦʚ. ʕʪʦ ʙʳʣʦ ʪʨʠʫʤʬʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʪʝʦʨʠʠ 

ʩʚʝʪʘ. ɺ ʩʚʦʝʤ ʥʝʢʨʦʣʦʛʝ ʦ ɹʦʣʴʮʤʘʥʝ ʃʦʨʝʥʪʮ ʥʘʟʚʘʣ ʧʝʨʣʦʤ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʬʠʟʠʢʠ ʝʛʦ ʤʘʣʝʥʴʢʦʝ, ʥʦ ʛʣʫʙʦʢʦ ʧʨʦʜʫʤʘʥʥʦʝ ʩʦʯʠʥʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʩʤʝʣʦ, 

ʧʨʠʤʝʥʠʣ ʢ ʪʝʧʣʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ð ʜʘʚʣʝʥʠʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʘ ʥʝʷʚʥʦ ʪʘʢʞʝ ʧʦʥʷʪʠʝ ʵʥʪʨʦʧʠʠ. 

http://ru.wikipedia.org/w/index.php?title=1800_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D1%88%D0%B5%D0%BB%D1%8C,_%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC
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 ɺ. ɺʠʥ ʠ ʧʦʟʜʥʝʝ ʪʘʢʞʝ ʄ. ʇʣʘʥʢ (1858-1947ʛʛ.) ʚʳʜʚʠʥʫʣʠ ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ 

ʧʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ ʜʣʠʥ ʚʦʣʥ. ʊʘʢ ʧʳʪʘʣʠʩʴ ʠʟʙʝʞʘʪʴ çʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ 

ʢʘʪʘʩʪʨʦʬʳè. ɺ 1899ʛ. ʫʜʘʣʦʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʵʪʦʪ ʟʘʢʦʥ, ʥʦ ʟʘʪʝʤ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʆʪʪʦ ʃʫʤʤʝʨʘ (1860-1925ʛʛ.) ʠ ʕʨʥʩʪʘ 

ʇʨʠʥʩʛʝʡʤʘ (1859-1917ʛʛ.) ʧʨʠʚʝʣʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ ʵʪʦʛʦ ʟʘʢʦʥʘ, 

ʧʦʩʣʫʞʠʚʰʠʤ ʜʣʷ ʇʣʘʥʢʘ ʠʩʪʦʯʥʠʢʦʤ ʥʦʚʳʭ ʨʘʟʤʳʰʣʝʥʠʡ. 

ɼʚʘʜʮʘʪʠʣʝʪʥʷʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʇʣʘʥʢʘ ʚ ʦʙʣʘʩʪʠ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʠ ʷʩʥʦʝ 

ʧʦʥʠʤʘʥʠʝ ʟʥʘʯʝʥʠʷ ʵʥʪʨʦʧʠʠ, ʢʦʪʦʨʦʝ ʪʦʛʜʘ ʝʱʝ ʤʥʦʛʠʤʠ ʦʩʧʘʨʠʚʘʣʦʩʴ, ʩʳʛʨʘʣʠ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʝʛʦ ʠʜʝʡ. ʗʜʨʦʤ ʧʨʦʙʣʝʤʳ ʦʥ ʩʯʠʪʘʣ ʥʝ ʬʦʨʤʫʣʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʘ ʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʘʥʥʦʝ ʩ ʥʝʶ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʵʥʝʨʛʠʝʡ, 

ʯʘʩʪʦʪʦʡ ʠ ʵʥʪʨʦʧʠʝʡ ʠʟʣʫʯʝʥʠʷ. ɿʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɺʠʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʦʜʥʘ 

ʩʚʷʟʴ ʵʪʠʭ ʚʝʣʠʯʠʥ, ʟʘʢʦʥʫ ʈʵʣʝʷ-ɼʞʠʥʩʘ - ʜʨʫʛʘʷ. ʂʦʛʜʘ ʇʣʘʥʢ ʚ ʦʢʪʷʙʨʝ 1900ʛ. 

ʫʟʥʘʣ ʦ ʥʦʚʳʭ ʠʟʤʝʨʝʥʠʷʭ ʌʝʨʜʠʥʘʥʜʘ ʂʫʨʣʙʘʫʤʘ (1857-1927ʛʛ) ʠ ɻʝʥʨʠʭʘ 

ʈʫʙʝʥʩʘ (1865-1922ʛʛ), ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʟʘʢʦʥ ʜʣʷ ʜʣʠʥʥʳʭ ʚʦʣʥ, ʦʥ ʫʩʪʘʥʦʚʠʣ ʥʘ 

ʦʩʥʦʚʝ ʦʙʦʠʭ ʚʠʜʦʚ ʩʚʷʟʠ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʫʶ ʬʦʨʤʫʣʫ, ʠʟ ʢʦʪʦʨʦʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʣʫʯʘʣʩʷ ʥʘʟʚʘʥʥʳʡ ʧʦ ʝʛʦ ʠʤʝʥʠ ʟʘʢʦʥ ʠʟʣʫʯʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʡ 

ʧʨʝʞʜʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʬʦʨʤʫʣʳ ʢʘʢ ʧʨʝʜʝʣʴʥʳʝ ʩʣʫʯʘʠ. ʆʥ ʜʦʣʦʞʠʣ ʦʙ ʵʪʦʤ ʚ 

ʅʝʤʝʮʢʦʤ ʬʠʟʠʯʝʩʢʦʤ ʦʙʱʝʩʪʚʝ 19 ʦʢʪʷʙʨʷ 1900ʛ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ 

ʩʦʤʥʝʥʠʷ, ʵʪʦʪ ʟʘʢʦʥ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʵʤʧʠʨʠʯʝʩʢʠ 

ʧʦʜʪʚʝʨʞʜʘʣʩʷ. ʆʜʥʘʢʦ, ʦʩʪʘʚʘʣʦʩʴ ʥʝʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʘ ʥʘʜʣʝʞʘʱʝʛʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʵʪʦʛʦ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠ ʥʘʡʜʝʥʥʦʛʦ ʟʘʢʦʥʘ. ʇʣʘʥʢ 

ʚʝʨʥʫʣʩʷ ʢ ʦʙʥʘʨʫʞʝʥʥʦʡ ɹʦʣʴʮʤʘʥʦʤ ʩʚʷʟʠ ʤʝʞʜʫ ʵʥʪʨʦʧʠʝʡ ʠ ʚʝʨʦʷʪʥʦʩʪʴʶ ʠ 

ʚʳʯʠʩʣʠʣ ʚʝʨʦʷʪʥʦʩʪʴ ʯʠʩʣʘ ʢʦʣʝʙʘʥʠʡ ʣʠʥʝʡʥʦʛʦ ʦʩʮʠʣʣʷʪʦʨʘ. ʇʨʠ ʵʪʦʤ ʦʥ 

ʧʦʣʴʟʦʚʘʣʩʷ ʥʦʚʦʡ, ʪʦʣʴʢʦ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʤ ʚʚʝʜʝʥʥʦʡ ʠʜʝʠ ʦ ʪʦʤ, ʯʪʦ 

ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʜʠʩʢʨʝʪʥʳʝ ʩʪʫʧʝʥʠ ʵʥʝʨʛʠʠ. ʆʪʩʶʜʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʫʯʘʣʩʷ 

ʟʘʢʦʥ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʫʜʦʚʣʝʪʚʦʨʷʣ ʟʘʢʦʥʫ ʩʤʝʱʝʥʠʷ ɺʠʥʘ, ʝʩʣʠ ʩʪʫʧʝʥʠ 

ʵʥʝʨʛʠʠ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʚʝʣʠʯʠʥʫ h, ʛʜʝ h ï ʥʦʚʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ 

ʢʦʥʩʪʘʥʪʘ, ʵʣʝʤʝʥʪʘʨʥʳʡ ʢʚʘʥʪ ʜʝʡʩʪʚʠʷ. ʊʘʢʠʤ ʧʫʪʝʤ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ 

ʠʟʣʫʯʝʥʠʷ ʩʪʘʥʦʚʠʣʘʩʴ ʪʦʞʜʝʩʪʚʝʥʥʦʡ ʬʦʨʤʫʣʝ, ʥʘʡʜʝʥʥʦʡ ʧʫʪʝʤ ʠʥʪʝʨʧʦʣʷʮʠʠ. 

ʏʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ h ʧʦʣʫʯʠʣʦʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʤʝʨʝʥʠʡ ʨʘʚʥʳʤ 6.5 Å 10
-27

 
ʵʨʛ/ʩ. 

ʂʦʥʩʪʘʥʪʘ ɹʦʣʴʮʤʘʥʘ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʚʭʦʜʠʪ ʚ ʟʘʢʦʥ ʠʟʣʫʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʠʤʝʥʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ɹʦʣʴʮʤʘʥʦʤ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʵʥʪʨʦʧʠʝʡ ʠ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʦʩʪʦʷʥʠʷ, ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1.37 Å 10
-16

 ʵʨʛ/ʛʨʘʜ. ʕʪʦʪ ʚʳʚʦʜ ʇʣʘʥʢ 

ʪʘʢʞʝ ʜʦʣʦʞʠʣ ʚ ʅʝʤʝʮʢʦʤ ʬʠʟʠʯʝʩʢʦʤ ʦʙʱʝʩʪʚʝ 14 ʜʝʢʘʙʨʷ 1900ʛ. ʉ ʵʪʦʛʦ ʜʥʷ 

ʥʘʯʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʢʚʘʥʪʦʚ. 

ɿʘʢʦʥ ʢʚʘʥʪʦʚ ʵʥʝʨʛʠʠ h ʇʣʘʥʢʘ ʙʳʣ ʥʝ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʝʞʥʝʡ ʬʠʟʠʢʠ, ʘ 

ʧʝʨʝʚʦʨʦʪʦʤ ʚ ʥʝʡ. ʉʣʝʜʫʶʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʩʝ ʷʩʥʝʝ ʧʦʢʘʟʳʚʘʣʠ, ʥʘʩʢʦʣʴʢʦ 

ʛʣʫʙʦʢ ʙʳʣ ʵʪʦʪ ʧʝʨʝʚʦʨʦʪ ʠ ʪʘʢʞʝ ʥʘʩʢʦʣʴʢʦ ʦʥ ʙʳʣ ʥʝʦʙʭʦʜʠʤ. ʀʤʝʥʥʦ ʩ 

ʧʦʤʦʱʴʶ ʪʝʦʨʠʠ ʢʚʘʥʪʦʚ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʦʥʠʤʘʥʠʝ ʘʪʦʤʥʳʭ ʷʚʣʝʥʠʡ. ɺ 
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ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʙʳʣʠ ʩʜʝʣʘʥʳ ʝʱʝ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʦʧʳʪʢʠ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʚʳʚʝʩʪʠ ʟʘʢʦʥ ʠʟʣʫʯʝʥʠʷ ʇʣʘʥʢʘ. ɺ 1910ʛ. ʇ. ɼʝʙʘʡ, ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʠʣ h ï ʟʘʢʦʥ 

ʢ ɻʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʩʦʙʩʪʚʝʥʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʯʝʨʥʦʛʦ ʪʝʣʘ ʠ ʜʦʩʪʠʛ ʪʘʢʠʤ ʧʫʪʝʤ, 

ʤʦʞʝʪ ʙʳʪʴ, ʝʱʝ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʫʣʝ ʠʟʣʫʯʝʥʠʷ. ɺ 1917ʛ. ʕʡʥʰʪʝʡʥ 

ʩʜʝʣʘʣ ʠʥʪʝʨʝʩʥʳʡ ʚʳʚʦʜ, ʢʦʪʦʨʳʡ ʜʘʣʴʰʝ ʚʩʝʛʦ ʦʪʭʦʜʠʪ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʢʦʣʝʙʘʥʠʷʭ ʠʟʣʫʯʝʥʠʷ ʯʝʨʥʦʛʦ ʪʝʣʘ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʪʦ ʠʟʣʫʯʝʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʠ ʢʚʘʥʪʦʚ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʵʪʠʤ ʦʙʣʘʩʪʷʤ. 

ʇʨʠ ʵʪʦʤ ʦʥ ʧʨʠʜʘʝʪ ʢʘʞʜʦʤʫ ʚʦʟʙʫʞʜʝʥʥʦʤʫ ʘʪʦʤʫ ʠʟʣʫʯʝʥʠʷ ʯʝʨʥʦʛʦ ʪʝʣʘ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʚ ʝʜʠʥʠʮʫ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʢʦʥʚʝʢʮʠʠ ʧʝʨʝʥʦʩ ʵʥʝʨʛʠʠ 

ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʪʝʣʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʵʪʠʭ ʯʘʩʪʝʡ ʪʝʣʘ ʚ ʧʝʨʚʦʡ 

ʩʪʝʧʝʥʠ, ʘ ʧʝʨʝʥʦʩ ʵʥʝʨʛʠʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ʨʘʟʥʦʩʪʠ ʘʙʩʦʣʶʪʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚ ʯʝʪʚʸʨʪʦʡ ʩʪʝʧʝʥʠ. ʕʪʦ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʨʘʟʣʠʯʠʝʤ ʚ ʪʝʧʣʦʦʙʤʝʥʝ ʪʝʣ. ɺʢʣʘʜ ʠʟʣʫʯʝʥʠʷ ʚ ʪʝʧʣʦʦʙʤʝʥ ʚ ʧʝʯʘʭ, ʚ ʢʘʤʝʨʘʭ 

ʩʛʦʨʘʥʠʷ ʠ ʧʨʠ ʷʜʝʨʥʦʤ ʚʟʨʳʚʝ ʩʪʘʥʦʚʠʪʩʷ ʚʝʩʴʤʘ ʟʥʘʯʠʤʳʤ. ɺʪʦʨʦʡ ʚʘʞʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʪʣʠʯʠʷ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʨʝʜʳ. ʕʥʝʨʛʠʷ ʠʟʣʫʯʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʚʘʢʫʫʤʝ, ʪ.ʝ. ʨʘʟʨʝʞʝʥʥʦʡ ʩʨʝʜʝ, ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʠ 

ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʪʚʦʜʘ ʠʟʙʳʪʦʯʥʦʛʦ ʪʝʧʣʘ ʚ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʚʠʜʝ ʠʟʣʫʯʝʥʠʷ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ (ʂɸ). ʀʟʣʫʯʝʥʠʝ, ʧʦʛʣʦʱʘʷʩʴ ʵʣʝʤʝʥʪʘʤʠ 

ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ ʂɸ.  

 ɺ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʠ ʯʘʩʪʠʮ ʚʝʱʝʩʪʚʘ ʧʝʨʝʜʘʯʘ 

ʪʝʧʣʘ ʦʪ ʪʝʣ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʣʫʯʝʥʠʷ. ʊʝʣʘ, ʢʦʪʦʨʳʝ ʩʦʧʨʠʢʘʩʘʶʪʩʷ, 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʝʨʝʜʘʶʪ, ʪʝʧʣʦ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʉ 

ʨʘʟʚʠʪʠʝʤ ʢʦʩʤʦʥʘʚʪʠʢʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʣʫʯʠʩʪʦʤʫ ʚʥʝʰʥʝʤʫ 

ʪʝʧʣʦʦʙʤʝʥʫ, ʪʝʧʣʦʦʙʤʝʥʫ ʤʝʞʜʫ ʥʘʨʫʞʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʚʦʟʜʝʡʩʪʚʠʶ 

ʩʦʣʥʝʯʥʳʭ ʧʦʪʦʢʦʚ.  

 

 

ɼʠʩʢʘʚʝʨʠ  ʂʦʣʫʤʙʠʷ 
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ʀʥʜʝʚʝʨ         ɸʪʣʘʥʪʠʩ 

 

ɺʥʫʪʨʠ ʂɸ ʚʦʟʤʦʞʝʥ ʣʫʯʠʩʪʳʡ ʪʝʧʣʦʦʙʤʝʥ ʠ ʪʝʧʣʦʦʙʤʝʥ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʚ 

ʥʝʛʝʨʤʝʪʠʯʥʳʭ ʦʪʩʝʢʘʭ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠʣʠ ʧʨʠʤʝʥʝʥʠʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʛʝʨʤʝʪʠʯʥʳʭ ʦʪʩʝʢʘʭ ʂɸ ï ʢʦʥʚʝʢʪʠʚʥʳʡ 

ʪʝʧʣʦʦʙʤʝʥ. ʉ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʪʝʦʨʠʠ ʪʝʧʣʦʦʙʤʝʥʘ ʩʦʟʜʘʚʘʣʠʩʴ 

ʂɸ çɺʦʩʪʦʢè ʠ çʉʦʶʟè, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ ʫʯʘʩʪʠʝʤ ʉʘʤʘʨʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ɻʅʇ 

ʈʂʎ çʎʉʂɹïʇʨʦʛʨʝʩʩè; ʂɸ ʤʥʦʛʦʨʘʟʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɼʠʩʢʘʚʝʨʠè, 

çʂʦʣʫʤʙʠʷè, çʀʥʜʝʚʝʨè, çɸʪʣʘʥʪʠʩè, ʨʘʟʨʘʙʦʪʘʥʥʳʝ Nasa; ʂɸ çDream Chaserè 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ SpaceDev; ʂɸ çSpaceXè, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʯʘʩʪʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʝʡ SpaceX; ʂɸ çɹʫʨʘʥè, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʧʨʝʜʧʨʠʷʪʠʝʤ çʕʥʝʨʛʠʷè. ʇʦʵʪʦʤʫ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʠʦʙʨʝʣʦ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ. 

 

 

DreamChaser   SpaceX 
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ɹʫʨʘʥ     ʉʦʶʟ 

 

 

çɺʦʩʪʦʢè 
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ʇʆʅʗʊʀɽ ʊɽʇʃʆʊʓ 

 

ʇʦʥʷʪʠʝ ʪʝʧʣʦʪʳ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦʥʷʪʠʝʤ 

ʚʝʱʝʩʪʚʘ, ʢʘʢ ʚʠʜʘ ʤʘʪʝʨʠʠ. ɺʝʱʝʩʪʚʦ ï ʚʠʜ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʳʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʦʙʣʘʜʘʝʪ ʤʘʩʩʦʡ ʧʦʢʦʷ. ɺʝʱʝʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʤʝʥʪʘʨʥʳʭ  

ʯʘʩʪʠʮ (ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʵʣʝʢʪʨʦʥʦʚ, ʧʨʦʪʦʥʦʚ, ʥʝʡʪʨʦʥʦʚ), ʤʘʩʩʘ ʧʦʢʦʷ ʢʦʪʦʨʳʭ 

ʦʪʣʠʯʥʘ ʦʪ ʥʫʣʷ. ʉʪʨʫʢʪʫʨʘ ʤʘʪʝʨʠʠ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʚʷʟʠ ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʠ. 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʚʝʱʝʩʪʚʦ ʠ ʬʠʟʠʯʝʩʢʦʝ ʧʦʣʝ ʘʙʩʦʣʶʪʥʦ 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʣʠʩʴ ʜʨʫʛ ʜʨʫʛʫ ʜʦʣʛʦʝ ʚʨʝʤʷ ʢʘʢ ʜʚʘ ʚʠʜʘ ʤʘʪʝʨʠʠ, ʫ ʧʝʨʚʦʛʦ ʠʟ 

ʢʦʪʦʨʳʭ ʩʪʨʫʢʪʫʨʘ ʜʠʩʢʨʝʪʥʘ, ʘ ʫ ʚʪʦʨʦʛʦð ʥʝʧʨʝʨʳʚʥʘ.  

ʂʚʘʥʪʦʚʘʷ ʬʠʟʠʢʘ, ʢʦʪʦʨʘʷ ʚʚʝʣʘ ʠʜʝʶ ʜʚʦʡʩʪʚʝʥʥʦʩʪʠ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-

ʚʦʣʥʦʚʦʡ ʧʨʠʨʦʜʳ ʣʶʙʦʛʦ ʤʠʢʨʦʦʙʲʝʢʪʘ, ʧʨʠʚʝʣʘ ʢ ʥʠʚʝʣʠʨʦʚʘʥʠʶ ʵʪʦʛʦ 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʷ. ɺʝʱʝʩʪʚʦ ʚ ʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʯʝʪʳʨʸʭ 

ʩʦʩʪʦʷʥʠʷʭ: ʛʘʟ, ʞʠʜʢʦʩʪʴ, ʪʚʸʨʜʦʝ ʪʝʣʦ, ʧʣʘʟʤʘ  

ɺʘʚʠʣʦʚ ʉ. ʀ., ʈʘʟʚʠʪʠʝ ʠʜʝʠ ʚʝʱʝʩʪʚʘ, ʉʦʙʨ. ʩʦʯ., ʪ.3, M.,1956,ʩ.ï 41-62; 

ʉʪʨʫʢʪʫʨʘ ʠ ʬʦʨʤʳ ʤʘʪʝʨʠʠ. [ʉʙ. ʩʪ.], ʄ., 1967ʛ. 

 

 ʉʦ ʚʨʝʤʸʥ ɸʨʠʩʪʦʪʝʣʷ ʩʯʠʪʘʣʠ, ʯʪʦ ʪʝʧʣʦʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʢʘʯʝʩʪʚ, ʧʨʠʩʫʱʠʭ ʤʘʪʝʨʠʠ, ʧʨʠʯʸʤ ʢʘʞʜʦʤʫ ʠʟ ʪʝʣ ʵʪʦ ʧʝʨʚʠʯʥʦʝ ʢʘʯʝʩʪʚʦ 

ʧʨʠʩʫʱʝ ʚ ʨʘʟʣʠʯʥʦʡ ʤʝʨʝ. ɺ XVII  ʚʝʢʝ ʚ ʪʨʫʜʘʭ ɼʝʢʘʨʪʘ ʠ ɹʵʢʦʥʘ ʩʦʜʝʨʞʠʪʩʷ 

ʧʦʧʳʪʢʘ ʩʚʷʟʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʝʧʣʦʪʝ ʩ ʜʚʠʞʝʥʠʝʤ ʯʘʩʪʠʮ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ 

ʪʝʣʦ. ɺ XVIII  ʚʝʢʝ ʩ ʨʘʟʚʠʪʠʝʤ ʢʘʣʦʨʠʤʝʪʨʠʠ ʚ ʥʘʫʢʫ ʚʦʰʣʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʪʝʧʣʦʨʦʜʝ ï ʦʩʦʙʦʡ ʥʝʚʷʟʢʦʡ ʠ ʥʝʚʝʩʦʤʦʡ ʞʠʜʢʦʩʪʠ, ʧʝʨʝʭʦʜʷʱʝʡ ʦʪ ʙʦʣʝʝ 

ʥʘʛʨʝʪʳʭ ʪʝʣ ʢ ʤʝʥʝʝ ʥʘʛʨʝʪʳʤ ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ. ʇʨʠʯʸʤ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʦʙʲʷʩʥʷʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʪʝʧʣʦʨʦʜʘ ʚ ʪʝʣʝ.  

ɺ 1760ʛ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚ ʚ ʩʚʦʠʭ ʪʨʫʜʘʭ ʦ ʪʝʧʣʝ ʠ ʭʦʣʦʜʝ ʧʦʩʪʫʣʠʨʦʚʘʣ 

ʫʯʝʥʠʝ ʦ ʪʝʧʣʦʪʝ ʢʘʢ ʦ ʬʦʨʤʝ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ. ʆʥ ʧʨʝʜʣʦʞʠʣ ʦʙʲʷʩʥʝʥʠʝ 

ʧʨʠʨʦʜʳ ʪʝʧʣʦʪʳ, ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʧʦʷʚʠʚʰʝʡʩʷ ʧʦʟʜʥʝʝ ʪʝʦʨʠʠ ʪʝʧʣʦʨʦʜʘ. ʆʥ 

ʩʯʠʪʘʣ, ʯʪʦ ʧʨʠʨʦʜʘ ʪʝʧʣʦʪʳ ʩʦʩʪʦʠʪ ʚ ʜʚʠʞʝʥʠʠ ʤʦʣʝʢʫʣ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʦʥ 

ʥʘʟʳʚʘʣ ʢʦʨʧʫʩʢʫʣʘʤʠ. ʃʦʤʦʥʦʩʦʚ ʧʦʣʘʛʘʣ, ʯʪʦ ʢʦʨʧʫʩʢʫʣʳ ʩʦʚʝʨʰʘʶʪ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ. ʅʘ ʦʩʥʦʚʝ ʩʚʦʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʥ ʦʙʲʷʩʥʷʣ ʪʘʢʠʝ 

ʪʝʧʣʦʚʳʝ ʷʚʣʝʥʠʷ ʢʘʢ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʧʣʘʚʣʝʥʠʝ. ʇʨʦʮʝʩʩ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ʃʦʤʦʥʦʩʦʚ ʦʙʲʷʩʥʷʣ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʥʘʛʨʝʪʦʛʦ ʪʝʣʘ ʩ 

ʭʦʣʦʜʥʳʤ ʧʝʨʚʦʝ ʦʭʣʘʞʜʘʝʪʩʷ, ʘ ʚʪʦʨʦʝ ʥʘʛʨʝʚʘʝʪʩʷ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ 

ʢʦʨʧʫʩʢʫʣʳ ʥʘʛʨʝʪʦʛʦ ʪʝʣʘ ʚʨʘʱʘʶʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʢʦʨʧʫʩʢʫʣʳ ʭʦʣʦʜʥʦʛʦ. ʇʨʠ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʪʝʣ ʜʚʠʞʝʥʠʝ çʙʳʩʪʨʳʭè ʢʦʨʧʫʩʢʫʣ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ 

ʢʦʨʧʫʩʢʫʣʘʤ ʭʦʣʦʜʥʦʛʦ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʚʨʘʱʘʶʪʩʷ ʤʝʜʣʝʥʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʜʘʯʠ 

ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ ʢʦʨʧʫʩʢʫʣʳ ʛʦʨʷʯʝʛʦ ʪʝʣʘ ʟʘʤʝʜʣʷʶʪ ʜʚʠʞʝʥʠʝ, ʠ ʪʝʣʦ ʦʭʣʘʜʠʪʩʷ, 

ʘ ʚʨʘʱʝʥʠʝ ʢʦʨʧʫʩʢʫʣ ʭʦʣʦʜʥʦʛʦ ʪʝʣʘ ʫʩʢʦʨʠʪʩʷ, ʠ ʦʥʦ ʥʘʛʨʝʝʪʩʷ. ʆʜʥʘʢʦ 

ʃʦʤʦʥʦʩʦʚʫ ʥʝ ʩʫʞʜʝʥʦ ʙʳʣʦ ʜʦʢʘʟʘʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩʚʦʠʭ ʚʟʛʣʷʜʦʚ. 

http://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BC%D0%BE%D0%BD%D0%BE%D1%81%D0%BE%D0%B2,_%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB_%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BC%D0%BE%D0%BD%D0%BE%D1%81%D0%BE%D0%B2,_%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB_%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
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ɺ XVIII ʚʝʢʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʦʜʥʦ ʪʝʣʦ ʪʝʧʣʝʝ ʜʨʫʛʦʛʦ ʧʦʪʦʤʫ, ʯʪʦ ʩʦʜʝʨʞʠʪ 

ʙʦʣʴʰʝ ʪʝʧʣʦʨʦʜʘ ï ʥʝʚʝʩʦʤʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʦʟʜʘʶʱʝʛʦ ʦʱʫʱʝʥʠʝ ʪʝʧʣʘ. ʊʘʢʞʝ 

ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʪʝʧʣʦʨʦʜ ʥʝʣʴʟʷ ʥʠ ʩʦʟʜʘʪʴ, ʥʠ ʫʥʠʯʪʦʞʠʪʴ; ʦʥ ʪʦʣʴʢʦ ʧʝʨʝʭʦʜʠʪ ʦʪ 

ʦʜʥʠʭ ʪʝʣ ʢ ʜʨʫʛʠʤ, ʚʳʟʳʚʘʷ ʦʭʣʘʞʜʝʥʠʝ ʧʝʨʚʳʭ ʠ ʥʘʛʨʝʚʘʥʠʝ ʚʪʦʨʳʭ. ʆʜʥʘʢʦ ʚ 

1798ʛ. ʤʠʥʠʩʪʨ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ɹʘʚʘʨʠʠ ʛʨʘʬ ɹ. ʈʫʤʬʦʨʜ ʧʨʦʚʸʣ ʟʥʘʤʝʥʠʪʳʡ ʦʧʳʪ, 

ʦʩʪʘʚʠʚʰʠʡ ʪʝʦʨʠʶ ʪʝʧʣʦʨʦʜʘ ʚ ʧʳʣʠ ʙʠʙʣʠʦʪʝʢ. 

ɺ ʪʝ ʚʨʝʤʝʥʘ ʧʫʰʢʠ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʪʘʢ: ʠʟ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʦʪʣʠʚʘʣʠ 

ʧʫʰʝʯʥʳʝ ʩʪʚʦʣʳ, ʥʝ ʦʩʪʘʚʣʷʷ ʚʥʫʪʨʠ ʥʠʭ ʢʘʥʘʣʘ ʜʣʷ ʷʜʝʨ, ʝʛʦ ʜʝʣʘʣʠ ʧʦʟʞʝ 

ʦʛʨʦʤʥʳʤʠ ʩʚʝʨʣʠʣʴʥʳʤʠ ʩʪʘʥʢʘʤʠ, ʧʨʠʚʦʜʠʚʰʠʤʠʩʷ ʚ ʜʚʠʞʝʥʠʝ ʣʦʰʘʜʴʤʠ. 

ʈʫʤʬʦʨʜ ʟʘʤʝʪʠʣ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʩʚʝʨʣʝʥʠʷ ʩʪʚʦʣʳ ʦʯʝʥʴ ʩʠʣʴʥʦ ʥʘʛʨʝʚʘʣʠʩʴ. ʆʥ 

ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʧʨʠʯʠʥʘ ʥʘʛʨʝʚʘʥʠʷ ï ʪʨʝʥʠʝ ʩʚʝʨʣʘ ʦ ʧʫʰʝʯʥʳʡ ʩʪʚʦʣ, ʪʦ ʝʩʪʴ 

ʩʦʚʝʨʰʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ (ʧʨʝʜʧʦʣʦʞʝʥʠʷ) ʈʫʤʬʦʨʜʘ ʙʳʣʦ ʨʝʰʝʥʦ ʫʚʝʣʠʯʠʪʴ 

ʩʠʣʫ ʪʨʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚʟʷʣʠ ʪʫʧʦʝ ʩʚʝʨʣʦ, ʘ ʧʫʰʝʯʥʳʡ ʩʪʚʦʣ ʧʦʤʝʩʪʠʣʠ ʚ ʙʦʯʢʫ ʩ 

ʚʦʜʦʡ. ʉʧʫʩʪʷ ʜʚʘ ʩ ʧʦʣʦʚʠʥʦʡ ʯʘʩʘ, ʢ ʚʝʣʠʯʘʡʰʝʤʫ ʠʟʫʤʣʝʥʠʶ ʩʚʠʜʝʪʝʣʝʡ ʵʪʦʛʦ 

ʛʨʘʥʜʠʦʟʥʦʛʦ ʦʧʳʪʘ, ʚʦʜʘ ʟʘʢʠʧʝʣʘ! 

 

 

ʈʠʩʫʥʦʢ 1. ʆʧʳʪ ʈʫʤʬʦʨʜʘ 

ʀʟ ʦʧʳʪʘ ʈʫʤʬʦʨʜʘ ʩʣʝʜʦʚʘʣʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʘ ʚʳʚʦʜʘ: ʣʠʙʦ ʪʝʧʣʦʨʦʜ ʤʦʞʥʦ 

çʠʟʛʦʪʘʚʣʠʚʘʪʴè ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʠ ʪʦʛʜʘ ʵʪʦ ʧʨʠʚʝʜʸʪ ʢ ʧʝʨʝʜʝʣʢʝ 

ʚʩʝʡ ʪʝʦʨʠʠ ʪʝʧʣʦʨʦʜʘ), ʣʠʙʦ ʥʘʛʨʝʚʘʥʠʝ ʪʝʣ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝ ʪʝʧʣʦʨʦʜʦʤ ʠ ʝʛʦ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʚʦʦʙʱʝ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ (ʥʘʧʨʠʤʝʨ, ʦʧʳʪʳ ɼʞʦʫʣʷ) 

ʧʦʜʪʚʝʨʜʠʣʦ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʤʝʥʥʦ ʚʪʦʨʦʛʦ ʚʳʚʦʜʘ ï ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʨʘʙʦʪʳ 

ʩʠʣʦʡ ʪʨʝʥʠʷ ʚʩʝʛʜʘ ʚʦʟʥʠʢʘʝʪ ʦʧʨʝʜʝʣʸʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ. 

ɺ 1799ʛ. ʘʥʛʣʠʡʩʢʠʭ ʬʠʟʠʢ ʠ ʭʠʤʠʢ ɻʝʤʬʨʠ ɼʵʚʠ ʧʨʦʠʟʚʝʣ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʢʦʪʦʨʳʡ ʪʦʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʧʨʦʪʠʚ ʪʝʦʨʠʠ ʪʝʧʣʦʨʦʜʘ. ʆʧʳʪ ɼʵʚʠ ʩʦʩʪʦʷʣ ʚ 

ʩʣʝʜʫʶʱʝʤ: ʧʦʜ ʢʦʣʦʢʦʣ ʚʦʟʜʫʰʥʦʛʦ ʥʘʩʦʩʘ, ʦʪʢʫʜʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣ ʚʳʢʘʯʘʥ 

ʚʦʟʜʫʭ, ʧʦʤʝʱʘʣʠʩʴ ʜʚʘ ʢʫʩʦʯʢʘ ʣʴʜʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0ęʉ. ʆʙʘ ʢʫʩʦʯʢʘ ʤʦʞʥʦ 
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ʙʳʣʦ ʪʝʨʝʪʴ ʜʨʫʛ ʦ ʜʨʫʛʘ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʯʘʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʇʨʠ 

ʪʨʝʥʠʠ ʣʝʜ ʪʘʷʣ, ʧʨʠʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʣʫʯʠʚʰʝʡʩʷ ʚʦʜʳ ʦʢʘʟʘʣʘʩʴ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʛʨʘʜʫʩʦʚ ʚʳʰʝ 0ęʉ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʪʝʧʣʦʨʦʜʘ ʵʪʦʪ ʦʧʳʪ ʩʦʚʩʝʤ 

ʥʝʦʙʲʷʩʥʠʤ, ʧʦʩʢʦʣʴʢʫ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʣʴʜʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʚʦʜʳ. ʆʪʩʶʜʘ 

ɼʵʚʠ ʟʘʢʣʶʯʠʣ, ʯʪʦ ʪʝʧʣʦʪʘ ʤʦʛʣʘ ʧʦʷʚʠʪʴʩʷ ʪʦʣʴʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʚʠʞʝʥʠʷ. 

ɺ 1844ð1854ʛʛ. ʘʥʛʣʠʡʩʢʠʡ ʬʠʟʠʢ ɼ. ɼʞʦʫʣʴ ʧʨʦʚʝʣ ʦʧʳʪʳ, ʚ ʢʦʪʦʨʳʭ 

ʫʩʪʘʥʦʚʠʣ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʨʘʙʦʪʦʡ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʪʝʧʣʦʪʳ, ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʜʝʣʠʚʰʝʡʩʷ ʪʝʧʣʦʪʳ. ʉʭʝʤʘ ʦʧʳʪʘ ɼʞʦʫʣʷ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ 

(ʨʠʩʫʥʦʢ 2). ʆʧʳʪ ɼʞʦʫʣʷ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʤʝʭʘʥʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ ʪʝʧʣʦʪʳ 

ʠ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʜʣʷ ʥʘʛʨʝʚʘʥʠʷ 1 ʛ ʚʦʜʳ ʥʘ 1Üʉ ʥʘʜʦ ʧʨʦʠʟʚʝʩʪʠ ʨʘʙʦʪʫ, ʨʘʚʥʫʶ 

4.1868 ɼʞ. ʕʢʩʧʝʨʠʤʝʥʪ ʟʘʢʣʶʯʘʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʆʧʳʪ ɼʞʦʫʣʷ. 

 

ɺ ʤʝʜʥʦʤ ʩʦʩʫʜʝ ʩ ʚʦʜʦʡ ʚ ʘʜʠʘʙʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʨʘʱʘʶʪʩʷ ʣʦʧʘʩʪʠ 

ʤʝʰʘʣʢʠ, ʧʨʠʚʦʜʠʤʦʡ ʚ ʜʚʠʞʝʥʠʝ ʦʧʫʩʢʘʶʱʠʤʠʩʷ ʛʨʫʟʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʰʝʥʳ 

ʥʘ ʰʥʫʨʘʭ, ʧʝʨʝʢʠʥʫʪʳʭ ʯʝʨʝʟ ʙʣʦʢʠ. ʂ ʩʪʝʥʢʘʤ ʩʦʩʫʜʘ ʪʘʢʞʝ ʧʨʠʢʨʝʧʣʝʥʳ 

ʣʦʧʘʪʢʠ, ʟʘʪʨʫʜʥʷʶʱʠʝ ʜʚʠʞʝʥʠʝ ʚʦʜʳ ʧʨʠ ʚʨʘʱʝʥʠʠ ʤʝʰʘʣʢʠ. ɺʨʘʱʘʶʱʠʝʩʷ 

ʣʦʧʘʩʪʠ, ʫʚʣʝʢʘʷ ʚʦʜʫ, ʚʳʟʳʚʘʶʪ ʪʨʝʥʠʝ ʦʜʥʠʭ ʩʣʦʝʚ ʚʦʜʳ ʦ ʜʨʫʛʠʝ. ʇʨʠ ʪʨʝʥʠʠ 

ʚʦʜʳ ʦʥʘ ʠ ʩʦʩʫʜ ʥʘʛʨʝʚʘʶʪʩʷ; ʥʠʢʘʢʠʭ ʜʨʫʛʠʭ ʠʟʤʝʥʝʥʠʡ ʥʠ ʚʦʜʘ, ʥʠ ʦʩʪʘʣʴʥʳʝ 

ʯʘʩʪʠ ʧʨʠʙʦʨʘ ʥʝ ʠʩʧʳʪʳʚʘʶʪ. ʉʠʣʘ ʪʷʞʝʩʪʠ mgP=  ʩʦʚʝʨʰʘʝʪ ʨʘʙʦʪʫ, ʨʘʚʥʫʶ 

ʚʝʩʫ ʛʨʫʟʘ, ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ ʚʳʩʦʪʫ h, ʩ ʢʦʪʦʨʦʡ ʦʥ ʦʧʫʩʢʘʝʪʩʷ. ɺ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ 

ʦʧʳʪʘ ʚʩʝ ʯʘʩʪʠ ʧʨʠʙʦʨʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʢʦʝ, ʪʘʢ ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ 

ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʷ ʩʦʚʝʨʰʝʥʥʘʷ ʨʘʙʦʪʘ mgh 

ʚʳʟʳʚʘʝʪ ʪʦʣʴʢʦ ʥʘʛʨʝʚ ʚʦʜʳ ʠ ʧʨʠʙʦʨʘ, ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ TD  ʢʦʪʦʨʦʛʦ 

ɼʞʦʫʣʝʤ ʫʯʠʪʳʚʘʣʦʩʴ.  
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ʄʘʩʩʘ ʚʦʜʳ ʙʳʣʘ ʟʘʨʘʥʝʝ ʠʟʤʝʨʝʥʘ. ʋʯʠʪʳʚʘʣʦʩʴ ʧʦʛʣʦʱʝʥʠʝ ʪʝʧʣʦʪʳ 

ʩʪʝʥʢʘʤʠ ʩʦʩʫʜʘ, ʣʦʧʘʪʢʘʤʠ ʠ ʤʝʰʘʣʢʦʡ. ʊʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ ʠ ʤʝʪʘʣʣʘ ʙʳʣʘ 

ʠʟʚʝʩʪʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʨʠʠ ʪʱʘʪʝʣʴʥʦ ʧʦʩʪʘʚʣʝʥʥʳʭ ʦʧʳʪʦʚ ɼʞʦʫʣʴ ʫʩʪʘʥʦʚʠʣ, 

ʯʪʦ ʤʝʞʜʫ ʟʘʪʨʘʯʝʥʥʦʡ ʨʘʙʦʪʦʡ hgmA ʛʨʫʟÖ=  ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʫʯʝʥʥʦʡ ʪʝʧʣʦʪʳ 

TmcQ DÖÖ=  ʩʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ: AkQ Ö= , ʛʜʝ k  ð 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. ɼʞʦʫʣʴ ʥʘʰʝʣ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ k  ʚʩʝʛʜʘ ʩʦʭʨʘʥʷʝʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʪʳ, ʚʠʜʘ ʨʘʙʦʪʳ, ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʠ ʪ.ʜ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʚʦʠʭ ʠʟʤʝʨʝʥʠʡ ɼʞʦʫʣʴ ʚʳʯʠʩʣʠʣ ʚʝʣʠʯʠʥʫ k, ʢʦʪʦʨʘʷ 

ʥʦʩʠʪ ʥʘʠʤʝʥʦʚʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ ʨʘʙʦʪʳ, ʠ Q  ð ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʵʢʚʠʚʘʣʝʥʪʘ ʪʝʧʣʦʪʳ: )/( 002345.0 ʤʢʛʩʢʢʘʣk Ö=  ʠ ʢʢʘʣʤʢʛʩQ / 427 Ö= ; 

ʦʯʝʚʠʜʥʦ, ʯʪʦ  

kQ /1= . 

 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʟʥʘʯʝʥʠʷ k  ʠ Q, ʧʦʣʫʯʝʥʥʳʝ ɼʞʦʫʣʝʤ, ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ 

ʫʪʦʯʥʝʥʳ: ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʢʢʘʣʤʢʛʩQ / 935.426 Ö= . 

ɺʩʢʦʨʝ ʧʦʩʣʝ ʦʧʳʪʦʚ ɼʞʦʫʣʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʘʷ 

ʪʝʦʨʠʷ ʚʝʱʝʩʪʚʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʪʝʧʣʦʪʘ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʠʝʡ ʭʘʦʪʠʯʝʩʢʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʤʠʢʨʦʯʘʩʪʠʮ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʣʦ. 

ʇʦ ʜʘʥʥʳʤ ʦʧʳʪʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʨʘʙʦʪʘ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʟʘʪʨʘʪʠʪʴ, ʯʪʦʙʳ 

ʧʦʚʩrʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 1 ʛ ʚʦʜʳ ʥʘ 1Üʉ. ʆʧʳʪ ɼʞʦʫʣʷ ʧʦʚʪʦʨʷʣʩʷ ʥʝʦʜʥʦʢʨʘʪʥʦ. 

ɹʨʘʣʠʩʴ ʨʘʟʥʳʝ ʞʠʜʢʦʩʪʠ, ʨʘʟʥʳʝ ʩʦʩʫʜʳ ʠ ʤʝʰʘʣʢʠ, ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʦʜʠʥ ʠ ʪʦʪ ʞʝ: 

ʚʩʝʛʜʘ ʠʟ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʪʳ ʧʦʣʫʯʘʣʦʩʴ ʦʜʥʦ ʠ ʪʦ ʞʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʦʪʳ. ɼʞʦʫʣʴ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʧʨʠ ʟʘʪʨʘʪʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʪʳ 

ʚʳʜʝʣʷʝʪʩʷ ʚʩʝʛʜʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʡ ʪʝʧʣʦʪʳ ʵʢʚʠʚʘʣʝʥʪʥʦ ʢʦʣʠʯʝʩʪʚʫ 

ʟʘʪʨʘʯʝʥʥʦʡ ʨʘʙʦʪʳ; ʧʦʥʷʪʥʦ, ʯʪʦ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ 

ʨʘʙʦʪʳ ʟʘ ʩʯʝʪ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ.  

ʇʦʥʷʪʠʝ ʪʝʧʣʦʪʳ ʙʣʠʟʢʦ ʢ ʧʦʥʷʪʠʶ ʨʘʙʦʪʳ. ʕʪʘ ʙʣʠʟʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʪʝʧʣʦʪʘ ʠ ʨʘʙʦʪʘ ʷʚʣʷʶʪʩʷ ʬʦʨʤʘʤʠ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ, ʥʦ ʵʪʠ ʬʦʨʤʳ ʧʝʨʝʜʘʯʠ 

ʵʥʝʨʛʠʠ ʨʘʟʣʠʯʥʳ. ɺ ʩʣʫʯʘʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʦʙʷʟʘʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʦʙʲʸʤ 

ʪʝʣʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʨʦʜʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ:  
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ï ʢʠʥʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʚʝʱʝʩʪʚʘ ʝʩʪʴ ʭʘʦʪʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ 

ʤʦʣʝʢʫʣ ʠ ʘʪʦʤʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʚʝʱʝʩʪʚʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʧʣʦʪʫ;  

ï ʤʝʨʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ;  

ï ʪʝʧʣʦ ʧʦʣʫʯʝʥʥʦʝ ʪʝʣʦʤ ʧʝʨʝʜʘʸʪʩʷ ʦʪ ʦʜʥʦʛʦ ʪʝʣʘ ʢ ʜʨʫʛʦʤʫ ʙʣʘʛʦʜʘʨʷ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʶ ʪʝʣ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʧʣʦʚʦʛʦ ʢʦʥʪʘʢʪʘ, ʧʨʠʯʸʤ ʛʦʨʷʯʝʝ ʪʝʣʦ 

ʧʝʨʝʜʘʸʪ ʪʝʧʣʦ ʭʦʣʦʜʥʦʤʫ;  

ï ʪʝʧʣʦ ʧʦʣʫʯʝʥʥʦʝ ʪʝʣʦʤ ʧʝʨʝʜʘʸʪʩʷ ʦʪ ʦʜʥʦʡ ʝʛʦ ʯʘʩʪʠ ʪʝʣʘ (ʛʦʨʷʯʝʡ) ʢ ʜʨʫʛʦʡ 

(ʭʦʣʦʜʥʦʡ); 

ï ʪʝʧʣʦ ʧʦʣʫʯʝʥʥʦʝ ʪʝʣʦʤ ʧʝʨʝʜʘʸʪʩʷ ʦʪ ʥʘʛʨʝʪʦʛʦ ʪʝʣʘ ʯʝʨʝʟ ʞʠʜʢʫʶ, ʛʘʟʦʚʫʶ 

ʩʨʝʜʫ; 

ï ʪʝʧʣʦ ʧʦʣʫʯʝʥʥʦʝ ʪʝʣʦʤ ʧʝʨʝʜʘʸʪʩʷ ʦʪ ʥʘʛʨʝʪʦʛʦ ʪʝʣʘ ʚ ʨʘʟʨʝʞʝʥʥʦʡ ʩʨʝʜʝ; 

ï ʪʝʧʣʦ ʤʦʞʝʪ ʚʳʜʝʣʷʪʴʩʷ ʠʣʠ ʧʦʛʣʦʱʘʪʴʩʷ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʨʘʟʥʳʭ ʚʝʱʝʩʪʚ; 

ï ʪʝʧʣʦ ʚʳʜʝʣʷʝʪʩʷ ʧʨʠ ʪʨʝʥʠʠ ʪʝʣ; 

ï ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ ʧʨʝʢʨʘʱʘʝʪʩʷ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ 

ʪʝʣʘʤʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦʡ ʜʣʷ ʚʩʝʭ ʦʢʨʫʞʘʶʱʠʭ ʪʝʣ ʤʝʞʜʫ 

ʩʦʙʦʡ. 

ʀʟ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʪʝʧʣʦʪʘð ʤʝʨʘ ʵʥʝʨʛʠʠ, ʧʝʨʝʭʦʜʷʱʝʡ ʦʪ 

ʦʜʥʦʛʦ ʪʝʣʘ ʢ ʜʨʫʛʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. ʇʦʷʩʥʠʤ ʧʦʥʷʪʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. 

ʊʝʧʣʦʧʝʨʝʜʘʯʘ ð ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʦʪ ʙʦʣʝʝ 

ʛʦʨʷʯʝʛʦ ʪʝʣʘ ʢ ʙʦʣʝʝ ʭʦʣʦʜʥʦʤʫ ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ (ʧʨʠ ʢʦʥʪʘʢʪʝ), ʣʠʙʦ ʯʝʨʝʟ 

ʨʘʟʜʝʣʷʶʱʫʶ (ʪʝʣʘ ʠʣʠ ʩʨʝʜʳ) ʧʝʨʝʛʦʨʦʜʢʫ ʠʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʤʘʪʝʨʠʘʣʘ. ʂʦʛʜʘ 

ʬʠʟʠʯʝʩʢʠʝ ʪʝʣʘ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʥʘʭʦʜʷʪʩʷ ʧʨʠ ʨʘʟʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʜʘʯʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʠʣʠ ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʦʪ ʦʜʥʦʛʦ ʪʝʣʘ ʢ ʜʨʫʛʦʤʫ ʜʦ 

ʥʘʩʪʫʧʣʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʉʘʤʦʧʨʦʠʟʚʦʣʴʥʘʷ ʧʝʨʝʜʘʯʘ ʪʝʧʣʘ 

ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʙʦʣʝʝ ʛʦʨʷʯʝʛʦ ʪʝʣʘ ʢ ʙʦʣʝʝ ʭʦʣʦʜʥʦʤʫ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʧʨʦʮʝʩʩʘ, ʘ 

ʥʝ ʬʫʥʢʮʠʝʡ ʩʦʩʪʦʷʥʠʷ, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʝ ʩʠʩʪʝʤʦʡ, ʟʘʚʠʩʠʪ 

ʦʪ ʩʧʦʩʦʙʘ, ʢʦʪʦʨʳʤ ʦʥʘ ʙʳʣʘ ʧʨʠʚʝʜʝʥʘ ʚ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ. 

ʆʙʦʟʥʘʯʠʤ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ Q . ɺ ʩʠʩʪʝʤʝ ʉʀ ʝʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ ʪʝʧʣʦʪʳ 

ʷʚʣʷʝʪʩʷ ʜʞʦʫʣʴ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʝʪ ʪʝʣʦ ʧʨʠ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, 

ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʤʘʩʩʳ ʠ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʸʤʢʦʩʪʠ ʚʝʱʝʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʙʦʣʴʰʦʡ ʯʘʰʢʝ ʩ ʚʦʜʦʡ  ʟʘʢʣʶʯʘʝʪʩʷ ʙʦʣʴʰʝ ʪʝʧʣʦʪʳ, ʯʝʤ ʚ 

http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%B2%D0%B5%D1%81%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0#.D0.97.D0.B0.D0.BA.D0.BE.D0.BD.D1.8B_.D1.82.D0.B5.D1.80.D0.BC.D0.BE.D0.B4.D0.B8.D0.BD.D0.B0.D0.BC.D0.B8.D0.BA.D0.B8
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A1%D0%98
http://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D1%83%D0%BB%D1%8C
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ʤʘʣʝʥʴʢʦʡ, ʘ ʚ ʚʝʜʨʝ ʩ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ ʝʛʦ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʯʘʰʢʝ ʩ 

ʛʦʨʷʯʝʡ ʚʦʜʦʡ (ʭʦʪʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʚʝʜʨʝ ʥʠʞʝ). ʀʟ ʵʪʦʛʦ ʧʨʠʤʝʨʘ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳQ  ʝʩʪʴ 

 

mTcQ Ö= ,       (1) 

 

ʛʜʝ CtT 0273+=  - ʘʙʩʦʣʶʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, c  - ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ 

)/( ʂʢʛɼʞ Ö , m - ʤʘʩʩʘ ʚʝʱʝʩʪʚʘ )(ʢʛ. 

ʊʝʧʣʦʪʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʏʘʩʪʴ ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ 

ʧʠʱʝ, ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʝʧʣʦʪʫ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʚʙʣʠʟʠ 37 Üʉ.  

ʊʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʠ ʣʶʜʠ ʚʳʥʫʞʜʝʥʳ ʨʘʩʭʦʜʦʚʘʪʴ ʤʥʦʛʦ ʵʥʝʨʛʠʠ ʥʘ ʦʙʦʛʨʝʚ ʞʠʣʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʟʠʤʦʡ ʠ ʥʘ ʦʭʣʘʞʜʝʥʠʝ ʠʭ ʣʝʪʦʤ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ 

ʵʪʦʡ ʵʥʝʨʛʠʠ ʧʦʩʪʘʚʣʷʶʪ ʪʝʧʣʦʚʳʝ ʤʘʰʠʥʳ, ʥʘʧʨʠʤʝʨ ʢʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ 

ʧʘʨʦʚʳʝ ʪʫʨʙʠʥʳ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʠʩʢʦʧʘʝʤʦʤ ʪʦʧʣʠʚʝ (ʫʛʣʝ, 

ʥʝʬʪʠ) ʠ ʚʳʨʘʙʘʪʳʚʘʶʱʠʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ɺ ʯʘʩʪʥʦʩʪʠ ʞʠʚʘʷ ʧʨʠʨʦʜʘ ʥʘ ɿʝʤʣʝ 

ʩʫʱʝʩʪʚʫʝʪ ʙʣʘʛʦʜʘʨʷ ʪʝʧʣʦʚʦʤʫ ʙʘʣʘʥʩʫ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

ʊʝʧʣʦʪʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʷʚʣʷʝʪʩʷ ʚʝʱʝʩʪʚʦʤ ï ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʵʥʝʨʛʠʷ 

ʜʚʠʞʝʥʠʷ ʝʛʦ ʘʪʦʤʦʚ ʠʣʠ ʤʦʣʝʢʫʣ.  
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ʄɽʍɸʅʀɿʄʓ ʇɽʈɽɼɸʏʀ ʊɽʇʃɸ 

 

 ʉ ʜʝʪʩʪʚʘ ʯʝʣʦʚʝʢ ʩ ʧʦʤʦʱʴʶ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʦʱʫʱʘʝʪ ʩʚʝʪ ʠ ʪʝʧʣʦ, 

ʥʘʧʨʠʤʝʨ, ʦʪ ʧʣʘʤʝʥʠ ʩʚʝʯʠ (ʨʠʩʫʥʦʢ 3), ʛʦʨʷʱʝʛʦ ʢʦʩʪʨʘ (ʨʠʩʫʥʦʢ 4), ʪʘʢ ʞʝ ʢʘʢ ʠ 

ʭʦʣʦʜ, ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʠʣʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. 

 

 

ʈʠʩʫʥʦʢ 3.ʇʣʘʤ̫ ʩʚʝʯʠ 

 

 
 

ʈʠʩʫʥʦʢ 4. ɻʦʨʷʱʠʡ ʢʦʩʪʝʨ 

 

ʇʝʨʝʜʘʯʘ ʪʝʧʣʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʪʨʝʭ ʤʝʭʘʥʠʟʤʦʚ: ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, 

ʢʦʥʚʝʢʮʠʠ ʠ ʠʟʣʫʯʝʥʠʷ. 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ï ʧʝʨʝʥʦʩ ʪʝʧʣʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʠʢʨʦʯʘʩʪʠʮ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʪʝʣ.  
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ɽʩʣʠ ʚʥʫʪʨʠ ʪʝʣʘ ʠʤʝʝʪʩʷ ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ, ʪʦ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʧʝʨʝʭʦʜʠʪ ʦʪ 

ʙʦʣʝʝ ʛʦʨʷʯʝʡ ʝʛʦ ʯʘʩʪʠ ʢ ʙʦʣʝʝ ʭʦʣʦʜʥʦʡ. ʊʘʢʦʡ ʚʠʜ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʪʝʧʣʦʚʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʠ ʩʪʦʣʢʥʦʚʝʥʠʷʤʠ ʤʦʣʝʢʫʣ, ʥʘʟʳʚʘʝʪʩʷ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ; ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʪʚʝʨʜʳʭ ʪʝʣʘʭ ʝʛʦ 

ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚʠʟʫʘʣʴʥʦ. ʊʘʢ, ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʩʪʘʣʴʥʦʛʦ ʩʪʝʨʞʥʷ ʩ ʦʜʥʦʛʦ 

ʢʦʥʮʘ ʚ ʧʣʘʤʝʥʠ ʛʘʟʦʚʦʡ ʛʦʨʝʣʢʠ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʩʪʝʨʞʥʶ, ʠ ʥʘ 

ʥʝʢʦʪʦʨʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʘʛʨʝʚʘʝʤʦʛʦ ʢʦʥʮʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʚʝʯʝʥʠʝ (ʩ 

ʫʜʘʣʝʥʠʝʤ ʦʪ ʤʝʩʪʘ ʥʘʛʨʝʚʘ ʚʩʝ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦʝ). ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ï ʧʝʨʝʥʦʩ 

ʵʥʝʨʛʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʠʢʨʦʯʘʩʪʠʮ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʪʝʣ. 

ʂʦʥʚʝʢʮʠʷ ï ʧʝʨʝʥʦʩ ʪʝʧʣʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ 

ʚʝʱʝʩʪʚʘ ʦʪ ʥʘʛʨʝʪʦʛʦ ʪʝʣʘ ʚ ʞʠʜʢʦʩʪʷʭ ʠʣʠ ʛʘʟʘʭ. 

ʂʦʥʚʝʢʪʠʚʥʳʡ ʧʝʨʝʥʦʩ ï ʧʝʨʝʥʦʩ ʪʝʧʣʦʪʳ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ʂʦʥʚʝʢʪʠʚʥʳʡ ʧʝʨʝʥʦʩ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʷʶʪ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʠ ʚʳʥʫʞʜʝʥʥʫʶ ʢʦʥʚʝʢʮʠʶ. ɽʩʪʝʩʪʚʝʥʥʘʷ ʢʦʥʚʝʢʮʠʷ ʚʦʟʥʠʢʘʝʪ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʤʘʩʩʦʚʳʭ ʩʠʣ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʞʠʜʢʦʩʪʠ (ʘʨʭʠʤʝʜʦʚʘ 

ʩʠʣʘ). ɺʳʥʫʞʜʝʥʥʘʷ ʢʦʥʚʝʢʮʠʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ ʩʠʣ ʥʘ ʛʨʘʥʠʮʝ 

ʩʠʩʪʝʤʳ ʪʚʸʨʜʦʝ ʪʝʣʦïʞʠʜʢʦʩʪʴ (ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʠ ʪ.ʧ.), ʣʠʙʦ 

ʩʦʦʙʱʝʥʠʠ ʧʦʪʦʢʫ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ. ʂʦʥʚʝʢʪʠʚʥʳʡ ʪʝʧʣʦʦʙʤʝʥ 

ʤʝʞʜʫ ʞʠʜʢʦʩʪʴʶ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʚʸʨʜʦʛʦ ʪʝʣʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʧʣʦʦʪʜʘʯʝʡ. 

ʇʨʠʤʝʨʦʤ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ, ʛʜʝ ʙʦʣʝʝ ʥʘʛʨʝʪʳʝ 

ʯʘʩʪʠ ʩʨʝʜʳ, ʠʤʝʶʱʠʝ ʤʝʥʴʰʫʶ ʧʣʦʪʥʦʩʪʴ, ʧʦʜʥʠʤʘʶʪʩʷ ʢʚʝʨʭʫ, ʘ ʙʦʣʝʝ 

ʭʦʣʦʜʥʳʝ ï ʦʧʫʩʢʘʶʪʩʷ ʚʥʠʟ. ʄʦʣʝʢʫʣʳ ʚ ʨʘʟʥʳʭ ʩʣʦʷʭ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ 

ʩʨʝʜʥʝʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʣʦʷ. ɼʚʠʛʘʷʩʴ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦ, ʤʦʣʝʢʫʣʳ ʤʦʛʫʪ ʥʝʧʨʝʨʳʚʥʦ ʧʝʨʝʣʝʪʘʪʴ ʠʟ ʩʣʦʷ ʚ ʩʣʦʡ, ʧʝʨʝʥʦʩʷ ʩ 

ʩʦʙʦʡ ʵʥʝʨʛʠʶ, ʧʨʠʩʫʱʫʶ ʧʦʢʠʜʘʝʤʦʤʫ ʩʣʦʶ. ɺʤʝʩʪʝ ʩ ʧʝʨʝʥʦʩʦʤ ʚʝʱʝʩʪʚʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʥʦʩ ʵʥʝʨʛʠʠ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ 

ʪʝʧʣʦʦʙʤʝʥʘ. ʇʦʥʷʪʥʦ, ʯʪʦ ʢʦʥʚʝʢʮʠʷ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʞʠʜʢʦʩʪʷʭ ʠ ʚ ʛʘʟʘʭ ʠ 

ʩʫʱʝʩʪʚʝʥʥʘ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʜʦʛʨʝʚ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʟʫ. 

ʀʟʣʫʯʝʥʠʝ ï ʧʝʨʝʥʦʩ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. 

ʃʫʯʠʩʪʳʡ ʪʝʧʣʦʦʙʤʝʥ (ʨʘʜʠʘʮʠʦʥʥʳʡ ʪʝʧʣʦʦʙʤʝʥ) ï ʧʨʦʮʝʩʩ ʧʝʨʝʥʦʩʘ 

ʵʥʝʨʛʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʧʨʝʚʨʘʱʝʥʠʝʤ ʯʘʩʪʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʚʝʱʝʩʪʚʘ ʚ 

ʵʥʝʨʛʠʶ ʠʟʣʫʯʝʥʠʷ (ʠʩʧʫʩʢʘʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʠʣʠ ʬʦʪʦʥʦʚ), 

ʧʝʨʝʥʦʩʦʤ ʠʟʣʫʯʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʠ ʝʛʦ ʧʦʛʣʦʱʝʥʠʝʤ 

ʚʝʱʝʩʪʚʦʤ (ʦʙʨʘʪʥʳʤ ʧʨʝʚʨʘʱʝʥʠʝʤ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʚʦ 

ʚʥʫʪʨʝʥʥʶʶ ʵʥʝʨʛʠʶ). ʇʨʠ ʵʪʦʤ ʧʝʨʝʥʦʩ ʠʟʣʫʯʝʥʠʷ ʚ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʝ ʤʦʞʝʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʦʛʣʦʱʝʥʠʝʤ ʠ ʨʘʩʩʝʷʥʠʝʤ, ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʳʤ ʠʟʣʫʯʝʥʠʝʤ 

ʩʨʝʜʳ. ʆʜʥʘʢʦ ʜʣʷ ʣʫʯʠʩʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʥʘʣʠʯʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʳ ʤʝʞʜʫ 

ʪʝʣʘʤʠ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ, ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪ ʣʫʯʠʩʪʳʡ 

http://www.femto.com.ua/articles/part_1/1274.html
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ʪʝʧʣʦʦʙʤʝʥ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʝʧʣʦʦʙʤʝʥʘ (ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

ʪʝʧʣʦʦʙʤʝʥʘ). ʇʝʨʝʜʘʯʘ ʪʝʧʣʦʪʳ ʠʟʣʫʯʝʥʠʝʤ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ). 

ʊʨʝʪʠʡ ʚʠʜ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ï ʣʫʯʠʩʪʳʡ ʪʝʧʣʦʦʙʤʝʥ ï ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʢʦʥʚʝʢʮʠʠ ʪʝʤ, ʯʪʦ ʪʝʧʣʦʪʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ 

ʯʝʨʝʟ ʚʘʢʫʫʤ. ʇʨʠʤʝʨʦʤ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʚʝʪ ʩʚʝʯʠ, ʢʦʩʪʨʘ, ʣʘʤʧʳ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʥʘʛʨʝʪʦʛʦ ʪʝʣʘ. ʄʦʱʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʢʨʠʪʝʨʠʶ ʘʙʩʦʣʶʪʥʦ ʯʸʨʥʦʛʦ ʪʝʣʘ. ʇʦʜ ʘʙʩʦʣʶʪʥʦ ʯʸʨʥʳʤ ʪʝʣʦʤ ʧʦʥʠʤʘʝʪʩʷ 

ʬʠʟʠʯʝʩʢʘʷ ʠʜʝʘʣʠʟʘʮʠʷ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʪʝʨʤʦʜʠʥʘʤʠʢʝ, ʪʝʣʦ, ʧʦʛʣʦʱʘʶʱʝʝ ʚʩʸ 

ʧʘʜʘʶʱʝʝ ʥʘ ʥʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚʦ ʚʩʝʭ ʜʠʘʧʘʟʦʥʘʭ ʠ ʥʠʯʝʛʦ ʥʝ 

ʦʪʨʘʞʘʶʱʝʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʟʚʘʥʠʝ, ʘʙʩʦʣʶʪʥʦ ʯʸʨʥʦʝ ʪʝʣʦ ʩʘʤʦ ʤʦʞʝʪ ʠʩʧʫʩʢʘʪʴ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʣʶʙʦʡ ʯʘʩʪʦʪʳ ʠ ʚʠʟʫʘʣʴʥʦ ʠʤʝʪʴ ʮʚʝʪ.  

 

ʈʠʩʫʥʦʢ 5. ʄʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʯʸʨʥʦʛʦ ʪʝʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ 

ʚʦʣʥʳ 

 

ʉʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʯʸʨʥʦʛʦ ʪʝʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʝʛʦ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. ʇʦʜ ʯʸʨʥʳʤ ʪʝʣʦʤ ʧʦʥʠʤʘʶʪʩʷ ʨʝʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʥʘʧʨʠʤʝʨ, 

ʩʘʞʘ), ʢʦʪʦʨʳʝ ʧʦʛʣʦʱʘʶʪ ʜʦ 99 % ʧʘʜʘʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ (ʪʦ ʝʩʪʴ ʠʤʝʶʪ ʘʣʴʙʝʜʦ 

ʨʘʚʥʦʝ 0.01) ʚ ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ. ʆʜʥʘʢʦ, ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʦʛʣʦʱʘʝʪʩʷ ʠʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ. ʉʨʝʜʠ ʪʝʣ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʩʚʦʡʩʪʚʘʤʠ 

ʘʙʩʦʣʶʪʥʦ ʯʸʨʥʦʛʦ ʪʝʣʘ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʙʣʘʜʘʝʪ ʉʦʣʥʮʝ. 

http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B3%D0%BB%D0%BE%D1%89%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D0%BE%D0%BB%D1%8E%D1%82%D0%BD%D0%BE_%D1%87%D1%91%D1%80%D0%BD%D0%BE%D0%B5_%D1%82%D0%B5%D0%BB%D0%BE#.D0.A6.D0.B2.D0.B5.D1.82.D0.BD.D0.BE.D1.81.D1.82.D1.8C_.D1.87.D0.B5.D1.80.D0.BD.D0.BE.D1.82.D0.B5.D0.BB.D1.8C.D0.BD.D0.BE.D0.B3.D0.BE_.D0.B8.D0.B7.D0.BB.D1.83.D1.87.D0.B5.D0.BD.D0.B8.D1.8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D0%BA%D1%82%D1%80_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%B6%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D0%B4%D0%BE
http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5
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ɸʙʩʦʣʶʪʥʦ ʯʸʨʥʳʭ ʪʝʣ ʚ ʧʨʠʨʦʜʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʠ ʧʦʵʪʦʤʫ ʚ ʬʠʟʠʢʝ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ ʯʝʨʥʦʛʦ ʪʝʣʘ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʟʘʤʢʥʫʪʫʶ ʧʦʣʦʩʪʴ ʩ ʥʝʙʦʣʴʰʠʤ ʦʪʚʝʨʩʪʠʝʤ. ʉʚʝʪ, ʧʦʧʘʜʘʶʱʠʡ ʚʥʫʪʨʴ ʩʢʚʦʟʴ ʵʪʦ 

ʦʪʚʝʨʩʪʠʝ, ʧʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʦʪʨʘʞʝʥʠʡ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʱʸʥ, ʠ ʦʪʚʝʨʩʪʠʝ 

ʩʥʘʨʫʞʠ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʦʚʝʨʰʝʥʥʦ ʯʸʨʥʳʤ. ʅʦ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʵʪʦʡ ʧʦʣʦʩʪʠ ʫ 

ʥʝʸ ʧʦʷʚʠʪʩʷ ʩʦʙʩʪʚʝʥʥʦʝ ʚʠʜʠʤʦʝ ʠʟʣʫʯʝʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʠʟʣʫʯʝʥʠʝ, ʠʩʧʫʱʝʥʥʦʝ 

ʚʥʫʪʨʝʥʥʠʤʠ ʩʪʝʥʢʘʤʠ ʧʦʣʦʩʪʠ, ʧʨʝʞʜʝ, ʯʝʤ ʚʳʡʜʝʪ (ʚʝʜʴ ʦʪʚʝʨʩʪʠʝ ʦʯʝʥʴ ʤʘʣʦ), ʚ 

ʧʦʜʘʚʣʷʶʱʝʡ ʜʦʣʝ ʩʣʫʯʘʝʚ ʧʨʝʪʝʨʧʠʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʧʦʛʣʦʱʝʥʠʡ ʠ 

ʠʟʣʫʯʝʥʠʡ, ʪʦ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʟʣʫʯʝʥʠʝ ʚʥʫʪʨʠ ʧʦʣʦʩʪʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ ʩʦ ʩʪʝʥʢʘʤʠ. (ʅʘ ʩʘʤʦʤ ʜʝʣʝ, 

ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʵʪʦʡ ʤʦʜʝʣʠ ʚʦʦʙʱʝ ʥʝ ʚʘʞʥʦ, ʦʥʦ ʥʫʞʥʦ ʪʦʣʴʢʦ ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ 

ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʥʘʙʣʶʜʘʝʤʦʩʪʴ ʠʟʣʫʯʝʥʠʷ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚʥʫʪʨʠ; ʦʪʚʝʨʩʪʠʝ 

ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʩʦʚʩʝʤ ʟʘʢʨʳʪʴ, ʠ ʙʳʩʪʨʦ ʧʨʠʦʪʢʨʳʪʴ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʨʘʚʥʦʚʝʩʠʝ ʫʞʝ ʫʩʪʘʥʦʚʠʣʦʩʴ ʠ ʧʨʦʚʦʜʠʪʩʷ ʠʟʤʝʨʝʥʠʝ). 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʠʠ ʪʝʧʣʦʚʦʛʦ (ʠʥʬʨʘʢʨʘʩʥʦʛʦ) 

ʠʟʣʫʯʝʥʠʷ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ. ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 

ʠʩʧʫʩʢʘʥʠʝʤ ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ, ʥʦ ʝʛʦ ʵʥʝʨʛʠʷ ʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʥʝʨʛʠʝʡ 

ʠʟʣʫʯʝʥʠʷ ʥʝʚʠʜʠʤʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ.  

 

 
 

ʈʠʩʫʥʦʢ 6. ʇʝʨʝʥʦʩ ʪʝʧʣʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 6 ʠʟʦʙʨʘʞʸʥ ʧʝʨʝʥʦʩ ʪʝʧʣʘ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʧʣʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʦʢʨʫʞʘʶʱʠʭ ʠʩʪʦʯʥʠʢ. 

http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%B2%D0%B5%D1%81%D0%B8%D0%B5
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 ʅʘʚʝʨʥʷʢʘ, ʢʘʞʜʳʡ ʠʟ ʚʘʩ ʩʠʜʝʣ ʫ ʛʦʨʷʱʝʛʦ ʢʦʩʪʨʘ ʠ ʯʫʚʩʪʚʦʚʘʣ ʥʘ ʣʠʮʝ ʝʛʦ 

ʞʘʨ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʧʦʜʩʝʩʪʴ ʧʦʙʣʠʞʝ. ʆʜʥʘʢʦ, ʝʩʣʠ ʚʳʪʷʥʫʚ ʚʧʝʨʝʜ ʨʫʢʠ 

ʟʘʩʣʦʥʠʪʴ ʣʠʮʦ ʦʪ ʢʦʩʪʨʘ ʣʘʜʦʥʷʤʠ, ʪʦ ʞʘʨ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʝʪ. ʅʝ ʪʨʫʜʥʦ 

ʜʦʛʘʜʘʪʴʩʷ, ʯʪʦ ʣʠʮʦ ʦʙʞʠʛʘʝʪ ʥʝ ʥʘʛʨʝʪʳʡ ʚʦʟʜʫʭ, ʘ ʥʝʚʠʜʠʤʳʝ ʪʝʧʣʦʚʳʝ ʣʫʯʠ, 

ʠʜʫʱʠʝ ʦʪ ʢʦʩʪʨʘ, ʦʥʠ, ʢʘʢ ʠ ʩʚʝʪʦʚʳʝ ʣʫʯʠ ʧʨʷʤʳʝ ʠ ʠʤʝʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ 

ʧʨʠʨʦʜʫ. 

 ɺ ʢʦʩʤʦʩʝ ʤʝʞʜʫ ʧʣʘʥʝʪʘʤʠ ʦʙʳʯʥʦ ʨʘʟʨʷʞʝʥʠʝ (ʚʘʢʫʫʤ) ʠ ʧʦʵʪʦʤʫ 

ʧʝʨʝʜʘʯʘ ʪʝʧʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʝʧʣʦʚʳʤʠ ʣʫʯʘʤʠ. ʊʝʧʣʦʚʳʝ ʣʫʯʠ 

ʠʤʝʶʪ ʪʘʢʫʶ ʞʝ ʧʨʠʨʦʜʫ ʢʘʢ ʩʚʝʪʦʚʳʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ, ʥʦ ʨʘʟʣʠʯʘʶʪʩʷ  

ʜʣʠʥʦʡ ʚʦʣʥʳ. ʅʘʧʨʠʤʝʨ, ʜʣʠʥʳ ʚʦʣʥ ʚ ʜʠʘʧʘʟʦʥʝ 0.76õ50 ʤʢʤ., ʥʘʟʳʚʘʶʪʩʷ 

ʠʥʬʨʘʢʨʘʩʥʳʤʠ. ɺʩʝ ʪʝʣʘ, ʠʤʝʶʱʠʝ ʢʦʤʥʘʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ + 20Áʉ, ʠʟʣʫʯʘʶʪ ʚ 

ʦʩʥʦʚʥʦʤ ʠʥʬʨʘʢʨʘʩʥʳʝ ʚʦʣʥʳ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ ʙʣʠʟʢʠʤʠ ʢ 10 ʤʢʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʣʶʙʳʝ ʧʨʝʜʤʝʪʳ ʝʩʣʠ ʪʦʣʴʢʦ ʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʣʠʯʥʘ ʦʪ ʘʙʩʦʣʶʪʥʦʛʦ ʥʫʣʷ (-

273.15Áʉ) (ʨʠʩʫʥʦʢ 7), ʩʧʦʩʦʙʥ rʧʦʩʳʣʘʪʴ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʟʣʫʯʝʥʠʝ. 

ʇʦʵʪʦʤʫ ʣʶʙʦʝ ʪʝʣʦ ʠʟʣʫʯʘʝʪ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʭʘʨʘʢʪʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ 

(ʩ ʵʥʝʨʛʠʝʡ Ů = hɜ, ʛʜʝ h ï ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ; ɜ ï ʯʘʩʪʦʪʘ ʠʟʣʫʯʝʥʠʷ), ʢʦʪʦʨʦʝ 

ʜʦʩʪʠʛʘʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʨʫʛʠʭ ʪʝʣ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʦʢʨʫʛ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʝʪ 

ʠʟʣʫʯʝʥʠʝ ʦʪ ʜʨʫʛʠʭ ʪʝʣ.  

 ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʤʦʞʝʪ ʧʦʛʣʦʱʘʪʴʩʷ ʠʣʠ ʧʨʦʭʦʜʠʪʴ ʩʢʚʦʟʴ ʪʝʣʦ, ʘ ʪʘʢʞʝ 

ʤʦʞʝʪ ʦʪʨʘʞʘʪʴʩʷ ʦʪ ʪʝʣʘ. ʆʪʨʘʞʝʥʠʝ ʪʝʧʣʦʚʳʭ ʣʫʯʝʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʦʙʥʦ ʪʦʤʫ, 

ʢʘʢ ʝʩʣʠ ʩʚʝʪʦʚʦʡ ʣʫʯ ʦʪʨʘʞʘʣʩʷ ʦʪ ʟʝʨʢʘʣʘ ʩ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʚʠʜʠʤʦʤ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ ʜʠʘʧʘʟʦʥʝ. ʇʦʛʣʦʱʝʥʠʝ 

ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʱʫʱʘʝʪʩʷ ʥʘʤʠ, ʝʩʣʠ ʥʘʰʘ ʦʜʝʞʜʘ ʠʤʝʝʪ ʯʸʨʥʳʡ ʮʚʝʪ, 

ʥʘʧʨʠʤʝʨ, ʚ ʩʦʣʥʝʯʥʫʶ ʧʦʛʦʜʫ ʥʘʰʘ ʦʜʝʞʜʘ ʯʸʨʥʦʛʦ ʮʚʝʪʘ ʥʘʛʨʝʚʘʝʪʩʷ ʦʪ 

ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʠʣʠ ʧʨʦʭʦʞʜʝʥʠʝ ʪʝʧʣʦʚʳʭ ʣʫʯʝʡ ʩʢʚʦʟʴ ʪʝʣʦ 

ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʩʚʝʪʦʚʳʝ ʣʫʯʠ ʧʨʦʭʦʜʷʪ ʩʢʚʦʟʴ ʩʪʝʢʣʦ ʠʣʠ ʚʦʟʜʫʭ. 

 

 

ʈʠʩʫʥʦʢ 7. ʀʟʣʫʯʝʥʠʝ ɺʩʝʣʝʥʥʦʡ (ʪʝʤʧʝʨʘʪʫʨʘ 2.72548 Ñ 0,00057 ʂ) 
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ʈʠʩʫʥʦʢ 8. ʉʧʝʢʪʨ ʤʦʱʥʦʩʪʠ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʧʦ 

ʫʛʣʦʚʳʤ ʤʘʩʰʪʘʙʘʤ, ʪʦ ʝʩʪʴ ʧʦ ʤʫʣʴʪʠʧʦʣʷʤ).ʉʧʝʢʪʨ ʧʦʣʫʯʝʥ ʧʦ ʜʘʥʥʳʤ 

ʥʘʙʣʶʜʝʥʠʡ: WMAP(2006), Acbar (2004) Boomerang (2005), CBI(2004) ʠ VSA(2004). 

ʈʦʟʦʚʘʷ ʦʙʣʘʩʪʴ ʧʦʢʘʟʳʚʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʩʢʘʟʘʥʠʷ. 

 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʧʨʠʨʦʜʝ ʚʠʜʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ. ɹʣʠʟʢʦ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʢ ʯʝʨʥʦʤʫ ʪʝʣʫ ʦʪʥʦʩʠʪʩʷ 

ʨʝʣʠʢʪʦʚʦʝ ʠʣʠ ʢʦʩʤʠʯʝʩʢʦʝ ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʬʦʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʟʘʧʦʣʥʷʶʱʝʝ 

ɺʩʝʣʝʥʥʫʶ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʙʳʣʦ ʧʨʝʜʩʢʘʟʘʥʦ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ɻʝʦʨʛʠʝʤ ɸʥʪʦʥʦʚʠʯʝʤ ɻʘʤʦʚʳʤ ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. 

ɺ ʪʝʧʣʦʬʠʟʠʢʝ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʣʫʯʠʩʪʦʛʦ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ 

ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʥʷʪʠʝ ʯʝʨʥʦʛʦ ʪʝʣʘ.  

ʏʝʨʥʦʝ ʪʝʣʦ ï ʵʪʦ ʠʜʝʘʣʴʥʦʝ ʪʝʣʦ, ʢʦʪʦʨʦʝ ʠʟʣʫʯʘʝʪ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʠ 

ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʱʘʝʪ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ. ʉʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ (ʨʠʩʫʥʦʢ 8) ʘʙʩʦʣʶʪʥʦ 

ʯʸʨʥʦʛʦ ʪʝʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʦʡ. 

 

ʊʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ɿʝʤʣʠ 

ɿʝʤʣʷ ʧʦʣʫʯʘʝʪ (ʨʠʩʫʥʦʢ 9) ʣʠʰʴ 1/2000000000 ʯʘʩʪʴ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, 

ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ 
2 1ʤʧʣʦʱʘʜʢʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʘʜʝʥʠʶ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ 

ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ ʧʘʜʘʝʪ 1.36 ʢɺʪ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʀʟ ʥʝʝ 1% 

çʞʝʩʪʢʦʛʦè ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʛʣʦʱʘʝʪʩʷ ʤʦʣʝʢʫʣʘʤʠ ʛʘʟʦʚ ʥʘ 

ʚʳʩʦʪʝ ʩʚʳʰʝ 100 ʢʤ, ʝʱʝ 3 % çʤʷʛʢʦʛʦè ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D0%BA%D1%82%D1%80_%D0%BC%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D0%B8
http://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BF%D0%BE%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/WMAP
http://ru.wikipedia.org/w/index.php?title=Arcminute_Cosmology_Bolometer_Array_Receiver&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=BOOMERanG_experiment&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Cosmic_Background_Imager&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Very_Small_Array&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%BE%D0%B2,_%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9_%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9_%D0%B2%D0%B7%D1%80%D1%8B%D0%B2
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D0%BA%D1%82%D1%80_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
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ʧʦʛʣʦʱʘʝʪʩʷ ʦʟʦʥʦʤ 3O ʠ 4 % ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʛʣʦʱʘʝʪʩʷ ʚʦʜʷʥʳʤʠ 

ʧʘʨʘʤʠ ʚ ʪʨʦʧʦʩʬʝʨʝ. 

 

ʈʠʩʫʥʦʢ 9. ʊʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ɿʝʤʣʠ 
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ɺ ʧʨʠʟʝʤʥʳʝ ʩʣʦʠ ʚʦʟʜʫʭʘ ʧʦʧʘʜʘʝʪ 92% ʦʧʪʠʯʝʩʢʦʛʦ ʩʦʣʥʝʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʩ ʜʣʠʥʦʡ ʚʦʣʥ ʤ9102400290 -Ö· , 45% ʠʟʣʫʯʝʥʠʷ ʨʘʩʩʝʠʚʘʝʪʩʷ 

ʤʦʣʝʢʫʣʘʤʠ ʚʦʟʜʫʭʘ ʠ ʧʨʠʜʘʝʪ ʥʝʙʫ ʛʦʣʫʙʦʡ ʮʚʝʪ, 47% ʜʦʩʪʠʛʘʝʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ, ʥʦ 7 % ʦʪʨʘʞʘʝʪʩʷ ʝʶ ʦʙʨʘʪʥʦ. ʇʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʧʦʛʣʦʱʘʝʪ 40% 

ʧʘʜʘʶʱʝʡ ʥʘ ʥʝʝ ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʠ ʝʱʝ 8% ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʨʘʩʩʝʷʥʥʳʭ ʚ ʘʪʤʦʩʬʝʨʝ.  
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ʆɹɽʉʇɽʏɽʅʀɽ ʊɽʇʃʆɺʆɻʆ ʈɽɾʀʄɸ ʂʆʉʄʀʏɽʉʂʀʍ 

ɸʇʇɸʈɸʊʆɺ 

ʊʝʧʣʦʚʦʡ ʨʝʞʠʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ (ʂɸ), ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʤʝʞʧʣʘʥʝʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʠ 

ʩʪʨʫʢʪʫʨʦʡ ʩʘʤʦʛʦ ʂɸ. ɺ ʩʦʩʪʘʚ ʣʶʙʦʛʦ ʂɸ ʚʭʦʜʷʪ ʩʨʝʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʚʥʝʰʥʠʡ ʠ ʚʥʫʪʨʝʥʥʠʡ ʪʝʧʣʦʦʙʤʝʥ, ʥʘʟʳʚʘʝʤʳʝ ʩʠʩʪʝʤʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʚʦʛʦ 

ʨʝʞʠʤʘ (ʉʆʊʈ). ʂʦʥʝʯʥʦ, ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʂɸ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥ ʠ ʥʘ 

ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʂɸ ʥʘ ʢʦʩʤʦʜʨʦʤʝ ʪʝʧʣʦʚʦʡ 

ʨʝʞʠʤ ʦʙʳʯʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʘʟʝʤʥʳʭ ʩʨʝʜʩʪʚ. 

ʆʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʣʦʪʥʳʭ ʩʣʦʝʚ ʘʪʤʦʩʬʝʨʳ 

ʥʘ ʫʯʘʩʪʢʝ ʚʳʚʝʜʝʥʠʷ ʂɸ (ʨʠʩʫʥʦʢ 10) ʦʙʳʯʥʦ ʟʘʱʠʱʘʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʨʘʢʝʪʳ-

ʥʦʩʠʪʝʣʷ (ʩʙʨʘʩʳʚʘʝʤʳʡ ʛʦʣʦʚʥʦʡ ʦʙʪʝʢʘʪʝʣʴ, ʟʘʱʠʪʥʳʝ ʱʠʪʢʠ ʠ ʪ. ʜ.), ʘ ʪʘʢʞʝ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʂɸ ʤʘʪʝʨʠʘʣʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʳʜʝʨʞʠʚʘʪʴ 

ʥʘʛʨʝʚ ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʛʨʘʜʫʩʦʚ. 

 

 

ʈʠʩʫʥʦʢ 10. ʂʦʩʤʠʯʝʩʢʠʡ ʢʦʨʘʙʣʴ çɹʫʨʘʥè. 

ʂʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʩʦʚʝʨʰʘʶʱʠʡ ʧʦʩʘʜʢʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʥʝʪʳ, 

ʠʤʝʶʱʝʡ ʘʪʤʦʩʬʝʨʫ, ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʱʠʱʝʥ ʦʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘ ʧʨʠ 

ʪʦʨʤʦʞʝʥʠʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʨʝʙʫʝʤʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʪʘʶʱʝʡ 

ʘʧʧʘʨʘʪʫʨʝ ʧʦʩʣʝ ʧʦʩʘʜʢʠ. 
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ʊʝʧʣʦʚʦʡ ʨʝʞʠʤ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʠʭ ʚʥʫʪʨʝʥʥʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʝʧʣʘ. ʅʘ ʙʦʨʪʫ ʵʪʠʭ ʘʧʧʘʨʘʪʦʚ 

ʨʘʟʤʝʱʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʙʦʨʳ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʠ 

ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨ., ʚʳʜʝʣʷʶʱʠʝ ʧʨʠ ʩʚʦʝʡ ʨʘʙʦʪʝ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ, 

ʢʦʪʦʨʘʷ ʚʝʩʴʤʘ ʨʘʟʣʠʯʘʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ ʠ ʟʘʚʠʩʠʪ ʦʪ ʢʣʘʩʩʘ ʠ 

ʥʘʟʥʘʯʝʥʠʷ ʘʧʧʘʨʘʪʘ. ʊʘʢ ʥʘ ʘʤʝʨʠʢʘʥʩʢʦʤ ʢʦʩʤʠʯʝʩʢʦʤ ʢʦʨʘʙʣʝ çɼʞʝʤʠʥʠè 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʪʦʣʴʢʦ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʩʦʩʪʘʚʣʷʣʦ ʧʦʨʷʜʢʘ 500 ï 600 

ʢʢʘʣ/ʯ. ɸ ʚʝʜʴ ʜʣʷ ʧʠʣʦʪʠʨʫʝʤʦʛʦ ʢʦʨʘʙʣʷ ʢʦʥʩʪʨʫʢʪʦʨʘʤ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ 

ʧʦʟʘʙʦʪʠʪʴʩʷ ʠ ʦʙ ʦʪʚʦʜʝ ʪʝʧʣʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʦʨʛʘʥʠʟʤʦʤ ʢʦʩʤʦʥʘʚʪʦʚ. ɺʝʣʠʯʠʥʘ 

ʵʪʦʛʦ ʪʝʧʣʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʩʦʩʪʘʚʣʷʷ ʧʨʠʤʝʨʥʦ 230 

ʢʢʘʣ/ʯ ʚ ʧʝʨʠʦʜ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ 70 ʢʢʘʣ/ʯ ʚʦ ʚʨʝʤʷ ʩʥʘ ʢʦʩʤʦʥʘʚʪʘ. ʉ ʨʘʟʚʠʪʠʝʤ 

ʢʦʩʤʦʥʘʚʪʠʢʠ ʢʦʩʤʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʩʪʘʣʠ ʠʤʝʪʴ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʠʙʦʨʦʚ ʥʘ ʙʦʨʪʫ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʯʠʩʣʦ ʯʣʝʥʦʚ ʵʢʠʧʘʞʘ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʚ ʛʝʨʤʦʦʪʩʝʢʘʭ, ʘ ʟʥʘʯʠʪ, ʠ ʢ 

ʫʩʣʦʞʥʝʥʠʶ ʠ ʙʝʟ ʪʦʛʦ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʳ ʪʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʇʨʦʩʣʝʜʠʤ ʪʝʧʝʨʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʚʥʝʰʥʠʤ ʪʝʧʣʦʚʳʤ ʧʦʪʦʢʦʤ, 

ʧʦʩʪʫʧʘʶʱʠʤ ʥʘ ʧʣʘʩʪʠʥʢʫ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʨʦʩʪʦʪʳ ʨʘʩʩʫʞʜʝʥʠʡ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʵʪʘ 

ʧʣʘʩʪʠʥʢʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʙʦʣʴʰʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ɿʝʤʣʠ ʠ ʚʩʝ ʧʦʪʦʢʠ, ʢʨʦʤʝ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳ. ʉʦʣʥʝʯʥʳʡ ʧʦʪʦʢ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ 

ʯʘʩʪʠʯʥʦ ʧʦʛʣʦʱʘʪʴʩʷ ʧʣʘʩʪʠʥʢʦʡ, ʘ ʯʘʩʪʠʯʥʦ ʦʪʨʘʟʠʪʩʷ ʦʪ ʥʝʝ ʚ ʢʦʩʤʦʩ. 

ɺʝʣʠʯʠʥʘ ʧʦʪʦʢʘ, ʧʦʛʣʦʱʝʥʥʘʷ ʧʣʘʩʪʠʥʢʦʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʠʤ ʧʦ ʚʩʝʤʫ 

ʩʧʝʢʪʨʫ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʛʣʦʱʝʥʠʷ As. 

ʇʣʘʩʪʠʥʢʘ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʷʚʣʷʝʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʪʝʧʣʘ: ʦʥʘ ʝʛʦ ʥʝ 

ʫʪʠʣʠʟʠʨʫʝʪ, ʥʝ ʠʩʧʦʣʴʟʫʝʪ ï ʵʪʦ ʪʝʧʣʦ ʙʫʜʝʪ çʩʙʨʦʰʝʥʦè ʚ ʢʦʩʤʦʩ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʟʣʫʯʝʥʠʷ. ʉʧʦʩʦʙʥʦʩʪʴ ʧʣʘʩʪʠʥʢʠ ʠʟʣʫʯʘʪʴ ʪʝʧʣʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

ʩʪʝʧʝʥʴʶ ʯʝʨʥʦʪʳ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ Ů, ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʚʥʝʰʥʝʤ ʧʦʪʦʢʝ 

ʧʣʘʩʪʠʥʢʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ Ů çʩʙʨʘʩʳʚʘʝʪè ʧʦʩʪʫʧʠʚʰʝʝ ʥʘ ʥʝʝ ʪʝʧʣʦ 

ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɺʝʣʠʯʠʥʳ As ʠ e ʟʘʚʠʩʷʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʤʘʪʝʨʠʘʣʘ ʠ ʩʦʩʪʦʷʥʠʷ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʤʝʶʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʟʥʘʯʝʥʠʷ, ʨʘʚʥʳʝ 1. 

ʀʪʘʢ, ʪʝʧʣʦ, ʧʦʩʪʫʧʠʚʰʝʝ ʥʘ ʧʣʘʩʪʠʥʢʫ, ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʢʦʩʤʦʩʝ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ ʚʦʟʜʫʭʘ (ʠʣʠ, ʢʘʢ ʛʦʚʦʨʷʪ ʩʧʝʮʠʘʣʠʩʪʳ, ʠʟ-ʟʘ 

ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʚʝʢʪʠʚʥʦʡ ʪʝʧʣʦʦʪʜʘʯʠ) ʧʝʨʝʜʘʝʪʩʷ ʝʶ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʫʪʝʤ ʠʟʣʫʯʝʥʠʷ. ɽʩʣʠ ʦʜʥʘ ʩʪʦʨʦʥʘ ʧʣʘʩʪʠʥʢʠ 

ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʘ, ʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʵʪʦʡ ʧʣʘʩʪʠʥʢʠ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʦʪʥʦʰʝʥʠʝʤ e/As , ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʜʨʫʛʦʡ ʝʝ ʩʪʦʨʦʥʳ. ʇʨʠ 

ʭʠʤʠʯʝʩʢʦʡ ʧʦʣʠʨʦʚʢʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʳ As 

ʠ Ů ʦʢʘʟʳʚʘʶʪʩʷ ʨʘʚʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0.2 ʠ 0.1, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʩʪʠʥʢʠ, ʦʙʣʫʯʘʝʤʦʡ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʚʳʤ ʧʦʪʦʢʦʤ, ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ 200Á ʉ. 
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ʊʘʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʧʦʣʥʝ ʨʝʘʣʴʥʘ ʜʣʷ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʦʙʨʘʱʝʥʥʦʡ ʢ ʉʦʣʥʮʫ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʠ çʭʦʣʦʜʥʳʤè (4 ʂ ʙʝʟ ʥʘʛʨʝʚʘ), ʠ çʛʦʨʷʯʠʤè (473 ʂ ʧʨʠ 

ʦʩʚʝʱʝʥʠʠ ʉʦʣʥʮʝʤ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʩʪʨʫʢʪʦʨ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ 

ʚʳʥʫʞʜʝʥ ʨʝʰʘʪʴ ʜʚʝ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʟʘʜʘʯʠ: ʧʨʝʜʦʭʨʘʥʷʪʴ 

ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʠ ʦʪ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ, ʠ ʦʪ ʧʝʨʝʛʨʝʚʘ. ʈʝʰʠʪʴ ʧʝʨʚʫʶ ʟʘʜʘʯʫ 

ʤʦʞʥʦ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦ ï ʫʪʝʧʣʠʪʴ ʢʦʨʧʫʩ ʘʧʧʘʨʘʪʘ ʩʚʦʝʛʦ ʨʦʜʘ 

ʢʦʩʤʠʯʝʩʢʦʡ çʰʫʙʦʡè ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʧʦʜʦʛʨʝʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʝʛʦ 

ʢʦʥʩʪʨʫʢʮʠʠ (ʭʦʪʷ ʧʦʩʣʝʜʥʝʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʣʠʰʥʠʤ ʟʘʪʨʘʪʘʤ ʨʘʩʧʦʣʘʛʘʝʤʳʭ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ), ɺʪʦʨʘʷ ʟʘʜʘʯʘ ʙʦʣʝʝ ʢʦʚʘʨʥʘ ï ʦʭʣʘʞʜʝʥʠʝ ʪʨʝʙʫʝʪ ʙʦʣʝʝ 

ʩʝʨʴʝʟʥʳʭ ʫʩʠʣʠʡ. 

ʋʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʦʪʚʦʜʘ ʪʝʧʣʘ ʚ ʢʦʩʤʦʩ ʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. ɺʦ-

ʧʝʨʚʳʭ, ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʦʪʥʦʰʝʥʠʷ e/As , ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʜʦʩʪʠʛʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʠʟʣʫʯʘʶʱʝʡ, ʠʣʠ, ʢʘʢ ʝʝ ʝʱʝ ʧʨʠʥʷʪʦ 

ʥʘʟʳʚʘʪʴ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʦ, 

ʥʘʧʨʠʤʝʨ, ʥʘʥʝʩʝʥʠʝ ʥʘ ʵʪʫ ʧʦʚʝʨʭʥʦʩʪʴ ʩʧʝʮʠʘʣʴʥʳʭ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʦʢʨʳʪʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʙʦʯʝʝ ʟʥʘʯʝʥʠʝ 5.0/ =eAs  (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʥʠʟʠʪʩʷ ʠ ʩʦʩʪʘʚʠʪ ʧʨʠʤʝʨʥʦ 60Áʉ). ɺʦ-ʚʪʦʨʳʭ, ʤʦʞʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʦʣʥʦʡ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʨʘʥʝʝ ʧʣʘʩʪʠʥʢʠ (ʪ. ʝ. ʫʤʝʥʴʰʠʪʴ 

ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ, ʚʦʩʧʨʠʥʠʤʘʶʱʝʡ ʠ ʠʟʣʫʯʘʶʱʝʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ). ʊʦʛʜʘ 

ʪʝʧʣʦ ʙʫʜʝʪ ʧʦʩʪʫʧʘʪʴ ʥʘ ʥʝʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʠʟʣʫʯʘʪʴʩʷ ï ʩ ʜʚʫʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʩʪʠʥʢʠ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʭʠʤʠʯʝʩʢʦʡ ʧʦʣʠʨʦʚʢʝ, ï120Áʉ, ʘ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʣʘʢʦʢʨʘʩʦʯʥʳʤʠ 

ʧʦʢʨʳʪʠʷʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʫʢʘʟʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ï10Á ʉ. 

ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʠʟʚʝʩʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʧʣʘʩʪʠʥʢʦʡ ʠʤʝʝʪ ʮʠʣʠʥʜʨ. ʉʦʣʥʝʯʥʳʡ ʧʦʪʦʢ ʤʦʞʝʪ ʧʦʩʪʫʧʘʪʴ ʥʘ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʩʦʣʥʝʯʥʳʡ ʤʠʜʝʣʴ ʮʠʣʠʥʜʨʘ, ʪ. ʝ. ʥʘ ʧʣʦʱʘʜʴ ʝʛʦ ʩʝʯʝʥʠʷ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʩʦʣʥʝʯʥʳʤ ʣʫʯʘʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʟʣʫʯʝʥʠʝ ʪʝʧʣʘ (ʙʝʟ ʫʯʝʪʘ 

ʦʩʥʦʚʘʥʠʡ ʮʠʣʠʥʜʨʘ) ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʣʠʥʜʨʘ. ʂʘʢ 

ʧʦʢʘʟʳʚʘʶʪ ʨʘʩʯʝʪʳ, ʩʨʝʜʥʷʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʘ ʮʠʣʠʥʜʨʘ ʧʨʠ 

ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʦʢʨʳʪʠʷʭ ʩ5.0=As  ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ ï20Á ʉ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʤʝʨ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʦʣʦʯʢʠ ʂɸ, ʥʘʛʨʝʚʘʝʤʦʡ ʩʦʣʥʝʯʥʳʤʠ ʣʫʯʘʤʠ, ʙʳʣʘ 

ʜʦʚʦʣʴʥʦ ʥʠʟʢʦʡ. ʆʜʥʘʢʦ ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʥʘʛʨʝʚʘʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʉʦʣʥʮʝʤ, ʥʦ ʠ ʪʝʧʣʦʤ, ʚʳʜʝʣʷʝʤʳʤ ʝʛʦ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʠ 

ʯʣʝʥʘʤʠ ʵʢʠʧʘʞʘ. ʆʪʚʝʩʪʠ ʵʪʦ ʠʟʙʳʪʦʯʥʦʝ ʪʝʧʣʦ ʤʦʞʥʦ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ 

ʧʣʦʱʘʜʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɿʘ ʩʯʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʳʙʦʨʘ ʚʝʣʠʯʠʥʳ 

ʵʪʦʡ ʧʣʦʱʘʜʠ ʤʦʞʥʦ ʧʨʠ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪʚʦʜʠʪʴ ʦʪ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ ʚʝʩʴʤʘ ʙʦʣʴʰʠʝ ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ. 
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ʈʝʰʘʷ ʧʨʦʙʣʝʤʫ ʪʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʢʦʥʩʪʨʫʢʪʦʨ 

ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʙʳ ʚ ʧʦʨʦʯʥʦʤ ʢʨʫʛʝ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʟʘ ʚʨʝʤʷ ʧʦʣʝʪʘ ʘʧʧʘʨʘʪʘ 

ʧʣʦʩʢʦʩʪʴ ʝʛʦ ʦʨʙʠʪʳ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʝʪ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʉʦʣʥʮʝ. ʇʦʣʝʪ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʪʦʣʴʢʦ ʧʦ ʦʩʚʝʱʝʥʥʦʡ ʉʦʣʥʮʝʤ ʦʨʙʠʪʝ ʠʣʠ ʧʦ ʦʨʙʠʪʝ, ʠʤʝʶʱʝʡ ʫʯʘʩʪʦʢ ʪʝʥʠ. 

ʇʨʠ ʵʪʦʤ ʥʘ ʩʦʣʥʝʯʥʦʡ ʦʨʙʠʪʝ ʥʘ ʘʧʧʘʨʘʪ ʙʫʜʫʪ ʥʝ ʪʦʣʴʢʦ ʧʦʩʪʫʧʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʥʝʰʥʠʝ ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ, ʥʦ ʠ ʝʛʦ ʧʨʠʙʦʨʳ, ʠʥʪʝʥʩʠʚʥʦ ʨʘʙʦʪʘʷ, 

ʤʦʛʫʪ ʚʳʜʝʣʷʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ. ɺ ʪʝʥʠ ʞʝ ɿʝʤʣʠ, ʥʘʦʙʦʨʦʪ, 

ʚʥʝʰʥʠʝ ʧʦʪʦʢʠ, ʘ ʪʘʢʞʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʜʝʞʫʨʥʦʤ ʨʝʞʠʤʝ 

ʧʨʠʙʦʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤʠ. 

ʉʧʘʩʘʷ ʦʪ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʂɸ ʥʘ ʪʝʥʝʚʦʡ ʩʪʦʨʦʥʝ, ʢʦʥʩʪʨʫʢʪʦʨ ʤʦʞʝʪ 

çʫʢʫʪʘʪʴ ʝʛʦ ʰʫʙʦʡè, ʥʦ ʪʦʛʜʘ ʥʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʥʝʣʴʟʷ ʙʫʜʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ 

ʣʠʰʥʝʛʦ ʪʝʧʣʘ ʠ ʘʧʧʘʨʘʪ ʧʝʨʝʛʨʝʝʪʩʷ: ʟʘʢʠʧʠʪ ʵʣʝʢʪʨʦʣʠʪ ʚ ʘʢʢʫʤʫʣʷʪʦʨʘʭ, 

ʚʳʡʜʫʪ ʠʟ ʩʪʨʦʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʵʣʝʤʝʥʪʳ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʪ. ʜ. ʂʘʢʦʡ ʞʝ 

ʚʳʭʦʜ ʠʟ ʵʪʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ? ʆʥ ʧʨʦʩʪ, ʭʦʪʷ ʠ ʢʘʞʝʪʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ 

ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ. ɽʛʦ ʤʳ ʠ ʨʘʩʩʤʦʪʨʠʤ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ. 
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ɺʅɽʐʅʀʁ ʊɽʇʃʆʆɹʄɽʅ 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ ʢʦʨʧʫʩʘ ʂɸ ʫʩʪʘʥʦʚʣʝʥ ʢʘʢʦʡ-ʣʠʙʦ 

ʧʨʠʙʦʨ (ʥʘʧʨʠʤʝʨ, ʦʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʘʮʠʠ). ʕʪʦʪ ʧʨʠʙʦʨ 

ʠʟʦʣʠʨʦʚʘʥ ʦʪ ʢʦʨʧʫʩʘ ʘʧʧʘʨʘʪʘ ʠ ʠʤʝʝʪ ʩʚʦʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʪʝʤʠ 

ʚʥʝʰʥʠʤʠ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʪʝʧʣʦʚʳʤʠ ʧʦʪʦʢʘʤʠ, ʦ ʢʦʪʦʨʳʭ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʵʪʦʪ ʧʨʠʙʦʨ ʚ ʪʝʥʠ ɿʝʤʣʠ ʥʝ çʟʘʤʝʨʟʘʣè, ʝʛʦ ʟʘʢʨʳʚʘʶʪ çʰʫʙʦʡè, 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʧʫʩʢʘʶʱʝʡ ʪʝʧʣʦ. ʇʨʠ ʵʪʦʤ, ʨʘʟʫʤʝʝʪʩʷ, ʦʧʪʠʯʝʩʢʠʝ çʦʢʥʘè 

ʧʨʠʙʦʨʘ ʦʩʪʘʶʪʩʷ ʦʪʢʨʳʪʳʤʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʦʨʙʠʪʳ ʥʘ 

ʥʠʭ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʘʙʦʪʝ ʧʨʠʙʦʨʘ ʚʦʟʥʠʢʘʝʪ 

ʝʛʦ ʚʥʫʪʨʝʥʥʝʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ. ɺʩʝ ʵʪʦ ʪʝʧʣʦ ʥʝʦʙʭʦʜʠʤʦ çʩʙʨʦʩʠʪʴè ʚ ʢʦʩʤʦʩ, 

ʪʘʢ ʯʪʦʙʳ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʙʦʨʘ ʥʝ ʧʨʝʚʳʰʘʣʘ, ʩʢʘʞʝʤ, +40Á ʉ. ɼʣʷ ʵʪʦʛʦ ʥʘ 

ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚ çʰʫʙʝè ʜʝʣʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʚʳʨʝʟʳ, ʪ. ʝ. 

ʩʦʟʜʘʶʪ ʨʘʜʠʘʮʠʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʥʦʩʷ ʥʘ ʥʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʧʦʢʨʳʪʠʷ. ʕʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʞʝʣʘʪʝʣʴʥʦ ʨʘʟʤʝʱʘʪʴ ʥʘ ʪʦʡ ʩʪʦʨʦʥʝ 

ʧʨʠʙʦʨʘ, ʢʦʪʦʨʘʷ ʚʦʦʙʱʝ ʥʝ ʦʩʚʝʱʘʝʪʩʷ ʉʦʣʥʮʝʤ. ʅʦ ʝʩʣʠ ʵʪʦʛʦ ʩʜʝʣʘʪʴ ʥʝʣʴʟʷ, 

ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʠ ʙʳʚʘʝʪ ʥʘ ʧʨʘʢʪʠʢʝ, ʥʝ ʙʝʜʘ ï ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʚʳʰʝ ʵʬʬʝʢʪ 

ʮʠʣʠʥʜʨʘ ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ. ɺʳʙʠʨʘʷ ʚʝʣʠʯʠʥʫ ʧʣʦʱʘʜʠ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʩʙʨʦʩʘ ʠʟʙʳʪʦʯʥʦʛʦ ʪʝʧʣʘ, ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠʙʦʨʘ ʥʠʞʝ ʝʝ ʜʦʧʫʩʪʠʤʦʛʦ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ. ʅʦ 

çʩʙʨʦʩè ʪʝʧʣʘ ʩ ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʘʢʞʝ ʠ ʚ ʪʝʥʠ 

ɿʝʤʣʠ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʧʨʠʙʦʨ ʥʘ ʪʝʥʝʚʦʤ ʫʯʘʩʪʢʝ ʦʨʙʠʪʳ ʥʝ 

ʨʘʙʦʪʘʝʪ, ʪ. ʝ. ʥʝ ʚʳʜʝʣʷʝʪ ʪʝʧʣʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʥ ʙʫʜʝʪ ʦʭʣʘʞʜʘʪʴʩʷ, ʠ ʥʝʪ ʜʨʫʛʦʛʦ ʚʳʭʦʜʘ, ʢʨʦʤʝ ʢʘʢ ʩ 

ʧʦʤʦɦɹʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʢʣʶʯʘʝʤʦʛʦ ʦʙʦʛʨʝʚʘʪʝʣʷ ʝʛʦ ʥʘʛʨʝʚʘʪʴ. ɽʩʣʠ ʥʫʞʥʦ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ ʩʥʠʟʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠʙʦʨʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʴ ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ 

ʟʥʘʯʠʪ, ʠ ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʦʙʦʛʨʝʚʘʪʝʣʷ. ɺʦʪ ʧʦʯʝʤʫ ʚ ʧʨʠʚʝʜʝʥʥʦʤ 

ʨʘʟʛʦʚʦʨʝ ʵʥʝʨʛʝʪʠʢ ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʨʰʝʥʥʦ ʩʧʦʢʦʡʥʦ ʦʪʥʝʩʩʷ ʢ, ʢʘʟʘʣʦʩʴ ʙʳ, 

ʘʙʩʫʨʜʥʦʡ ʧʨʦʩʴʙʝ ʪʝʧʣʦʚʠʢʘ, ʥʦ ʠ ʫʜʦʚʣʝʪʚʦʨʠʣ ʝʝ. 

çʉʙʨʦʩʠʪʴè ʪʝʧʣʦ ʚ ʢʦʩʤʦʩ ʩ ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï ʵʪʦ ʝʱʝ ʚʩʝʛʦ 

ʣʠʰʴ ʦʜʥʘ ʟʘʜʘʯʘ. ɺʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʜʚʝʩʪʠ ʢ ʥʝʡ ʪʝʧʣʦ ʦʪ 

ʪʝʧʣʦʚʳʜʝʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʩ ʜʦʧʫʩʪʠʤʳʤ ʧʝʨʝʧʘʜʦʤ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʥʠʤʠ. ɺ 

ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ ʞʝʣʘʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʩʜʝʣʘʪʴ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ. 

ɽʩʣʠ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʜʘʣʠ ʦʪ ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦ 

ʧʝʨʝʜʘʶʱʠʡʩʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʧʫʪʠ ʦʪ ʵʣʝʤʝʥʪʘ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʣʞʝʥ ʧʨʝʦʜʦʣʝʪʴ ʥʝʢʦʪʦʨʦʝ ʪʝʧʣʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʆʥʦ ʪʝʤ 

ʙʦʣʴʰʝ, ʯʝʤ ʤʝʥʴʰʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʯʝʤ ʤʝʥʴʰʝ ʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʪʝʧʣʦʚʦʜʘ ʠ ʯʝʤ ʙʦʣʴʰʝ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʜʘʯʠ ʵʪʦʛʦ ʧʦʪʦʢʘ. 
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ʋʚʝʣʠʯʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʪʝʧʣʦʚʳʜʝʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʧʨʠ ʪʦʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʝ 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʪʘʢ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʦʨʧʫʩʘ ʧʨʠʙʦʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʧʫʩʪʠʤʦʤ ʜʠʘʧʘʟʦʥʝ, ʘ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʡ 

ʵʣʝʤʝʥʪ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʝʨʝʛʨʝʚʘʝʪʩʷ. ɼʣʷ ʥʝʙʦʣʴʰʠʭ ʧʨʠʙʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʦʪʢʨʳʪʦʤ ʢʦʩʤʦʩʝ, ʵʪʘ ʧʨʦʙʣʝʤʘ ʦʩʪʨʦ ʥʝ ʩʪʦʠʪ, ʪʘʢ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʠʭ 

ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʜʦ ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʢʘʟʳʚʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ. ʋʩʪʘʥʦʚʢʘ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʢʦʨʧʫʩʝ 

ʧʨʠʙʦʨʘ, ʚʳʙʦʨ ʚʳʩʦʢʦʪʝʧʣʦʧʨʦʚʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʢʦʨʧʫʩʘ, ʩʦʟʜʘʥʠʝ ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʪʝʧʣʦʚʦʜʦʚ ï ʚʦʪ ʪʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʟʙʝʞʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʭ 

ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʝʥʠʡ. 

ʀʥʘʯʝ ʦʙʩʪʦʠʪ ʜʝʣʦ ʚ ʛʝʨʤʦʦʪʩʝʢʘʭ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ ʠ ʩʪʘʥʮʠʡ. 

ɹʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʵʪʠʭ ʛʝʨʤʦʦʪʩʝʢʦʚ ʩʦʟʜʘʶʪ 

ʩʝʨʴʝʟʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʧʦʧʳʪʢʝ ʧʝʨʝʜʘʪʴ ʪʝʧʣʦ ʦʪ ʧʨʠʙʦʨʦʚ ʢ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ 

ʢʦʨʧʫʩʘ ʪʘʢʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʟʙʨʦʩʫ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ: ʪʘ ʝʝ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʦʩʚʝʱʝʥʘ 

ʉʦʣʥʮʝʤ, ʤʦʞʝʪ ʥʘ ʜʝʩʷʪʢʠ ʛʨʘʜʫʩʦʚ ʥʘʛʨʝʚʘʪʴʩʷ ʩʠʣʴʥʝʝ ʯʘʩʪʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ 

ʪʝʥʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʙʦʨʳ, ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʛʝʨʤʦʦʪʩʝʢʝ, ʤʦʛʫʪ ʣʠʙʦ 

ʧʝʨʝʛʨʝʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʩ çʛʦʨʷʯʝʡè ʯʘʩʪʴʶ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ, ʣʠʙʦ, ʥʘʦʙʦʨʦʪ, ʧʝʨʝʦʭʣʘʞʜʘʪʴʩʷ ʠʟ-ʟʘ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ ʢ 

çʭʦʣʦʜʥʦʡè ʯʘʩʪʠ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʢʨʫʧʥʳʭ ʂɸ ʢʦʥʩʪʨʫʢʪʦʨʳ ʠʟʙʨʘʣʠ ʜʨʫʛʦʡ ʧʫʪʴ ʧʦʜʜʝʨʞʘʥʠʷ 

ʟʘʜʘʥʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʨʠʙʦʨʦʚ. ɺ ʛʝʨʤʦʦʪʩʝʢʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʚʝʥʪʠʣʷʪʦʨ, ʢʦʪʦʨʳʡ, ʦʙʜʫʚʘʷ ʧʨʠʙʦʨʳ ʛʘʟʦʤ (ʚʦʟʜʫʭʦʤ ʛʝʨʤʦʦʪʩʝʢʘ), çʩʥʠʤʘʝʪè 

ʩ ʥʠʭ ʪʝʧʣʦ, ʘ ʪʘʢʞʝ ʚʳʨʘʚʥʠʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʘʣʝʝ çʩʥʷʪʦʝè 

ʪʝʧʣʦ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʨʷʤʦ ʥʘ 

ʢʦʨʧʫʩʝ ʛʝʨʤʦʦʪʩʝʢʘ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʠʥʦʛʜʘ ʚ ʧʨʠʙʦʨʘʭ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʪʢʨʳʪʦʤ ʢʦʩʤʦʩʝ. 

ɺ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʥʝ ʧʨʝʜʝʣʦʚ ʘʪʤʦʩʬʝʨʳ ʧʣʘʥʝʪ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʚʠʜʦʤ ʪʝʧʣʦʦʙʤʝʥʘ ʂɸ ʩ ʦʢʨʫʞʘʶʱʠʤ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʦʤ (ʝʩʣʠ ʠʩʢʣʶʯʠʪʴ 

ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʙʨʦʩʦʤ ʤʘʩʩ) ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʦʙʤʝʥ ʠʟʣʫʯʝʥʠʝʤ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʂɸ ʧʦʛʣʦʱʘʝʪ ʧʘʜʘʶʱʫʶ ʥʘ ʥʝʝ ʣʫʯʠʩʪʫʶ ʵʥʝʨʛʠʶ ʠ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʠʟʣʫʯʘʝʪ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʵʥʝʨʛʠʶ, ʨʘʚʥʫʶ ʩʫʤʤʝ 

ʧʦʛʣʦʱʝʥʥʦʡ ʠ ʧʦʜʚʝʜʝʥʥʦʡ ʠʟʥʫʪʨʠ. ɼʣʷ ʂɸ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʧʣʘʥʝʪ (ʨʠʩʫʥʢʠ 11, 12), ʠʤʝʶʱʠʭ ʘʪʤʦʩʬʝʨʫ, ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʥʘʛʨʝʚʘ 

ʤʦʞʝʪ ʩʪʘʪʴ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʚʳʜʝʣʷʶʱʘʷʩʷ ʢʘʢ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʤʦʣʝʢʫʣʘʤʠ ʛʘʟʘ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʨʝʢʦʤʙʠʥʘʮʠʠ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʠʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʤʦʣʝʢʫʣ. ɼʣʷ ɿʝʤʣʠ ʵʪʘ ʵʥʝʨʛʠʷ ʩʫʱʝʩʪʚʝʥʥʘ ʥʘ ʚʳʩʦʪʘʭ 
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ʤʝʥʝʝ 200 ʢʤ, ʘ ʥʘ ʚʳʩʦʪʘʭ ʙʦʣʝʝ 250 ʢʤ ʦʥʘ ʥʘʩʪʦʣʴʢʦ ʤʘʣʘ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʂɸ. 

 

 

ʈʠʩʫʥʦʢ 11. ʂʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ çʕʣʝʢʪʨʦ-ʃè ʜʣʷ ʩʙʦʨʘ ʠ ʨʝʪʨʘʥʩʣʷʮʠʠ 

ʤʝʪʝʦʠʥʬʦʨʤʘʮʠʠ 

ʆʙʳʯʥʦ ʧʨʠ ʨʘʩʯʝʪʝ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ ʪʝʣʘʤʠ, ʠʤʝʶʱʠʤʠ ʙʣʠʟʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʩʯʠʪʘʶʪ, ʯʪʦ ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ e ʨʘʚʥʘ ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʧʦʛʣʦʱʝʥʠʷ ʧʘʜʘʶʱʝʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ As. 

 

 

ʈʠʩʫʥʦʢ 12.ʂʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ çʈʝʩʫʨʩ-ɼʂ1è ʜʣʷ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʦʡ ʠ 

ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʦʡ ʩʲʝʤʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1ʤ. 
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ʆʩʦʙʝʥʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʦʥʠ ʧʨʦʠʩʭʦʜʷʪ ʤʝʞʜʫ ʪʝʣʘʤʠ, ʠʤʝʶʱʠʤʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ: ʉʦʣʥʮʝ ï ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ʨʠʩʫʥʦʢ 13) ʠʤʝʝʪ 

ʵʬʬʝʢʪʠʚʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʦʣʦ 5800 ʂ, ʧʦʚʝʨʭʥʦʩʪʠ ʂɸ ʠ ʧʣʘʥʝʪ ï 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʨʷʜʢʘ ʩʦʪʝʥ ʂʝʣʴʚʠʥʦʚ, çʯʝʨʥʦʝè ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ï

ʪʝʤʧʝʨʘʪʫʨʫ, ʙʣʠʟʢʫʶ ʢ 4 ʂ. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

(~92%) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʠʘʧʘʟʦʥ ʜʣʠʥ ʚʦʣʥ ʦʪ 0.3 ʜʦ 3 ʤʢʤ, ʘ ʦʩʥʦʚʥʘʷ ʜʦʣʷ 

ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʧʣʘʥʝʪ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʂɸ - ʥʘ ʜʠʘʧʘʟʦʥ ʜʣʠʥ ʚʦʣʥ ʩʚʳʰʝ 4 

ʤʢʤ. 

 

ʈʠʩʫʥʦʢ 13. ʀʟʣʫʯʝʥʠʝ ʉʦʣʥʮʘ. 

ɼʣʷ ʩʝʣʝʢʪʠʚʥʦ ʠʟʣʫʯʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ 

ʧʘʜʘʶʱʝʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʜʠʘʧʘʟʦʥʘ ʜʣʠʥ ʚʦʣʥ, ʚ 

ʢʦʪʦʨʦʤ ʧʝʨʝʥʦʩʠʪʩʷ ʵʪʦʪ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ. ʇʦʵʪʦʤʫ ʜʣʷ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠAsʥʝ ʨʘʚʝʥ ʩʪʝʧʝʥʠ 

ʯʝʨʥʦʪʳ e.  

ɿʘʢʦʥ 1/3, ʦʪʢʨʳʪʳʡ ʥʝʟʘʚʠʩʠʤʦ ʁʦʟʝʬʦʤ ʉʪʝʬʘʥʦʤ ʠ ʃʶʜʚʠʛʦʤ 

ɹʦʣʴʮʤʘʥʦʤ, ʩʦʩʪʦʠʪ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ 

ʠʟʣʫʯʝʥʠʷ ʝʛʦ ʜʘʚʣʝʥʠʶ 3/r=p . ɺ 1880 ʛ. ʧʦʜʪʚʝʨʞʜʸʥ ʃʝʦ ɻʨʝʪʮʝʤ. ɿʘʢʦʥ 

ʉʪʝʬʘʥʘïɹʦʣʴʮʤʘʥʘ ï  ʟʘʢʦʥ ʠʟʣʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʯʸʨʥʦʛʦ ʪʝʣʘ, ς ʦʧʨʝʜʝʣʷʝʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʯʸʨʥʦʛʦ ʪʝʣʘ ʦʪ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʆʥ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʪʘʢ: ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʯʸʨʥʦʛʦ ʪʝʣʘ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʯʝʪʚʸʨʪʦʡ ʩʪʝʧʝʥʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ: 

ST4ÖÖ=F se , 

http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D1%84%D0%B0%D0%BD,_%D0%99%D0%BE%D0%B7%D0%B5%D1%84
http://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%86%D0%BC%D0%B0%D0%BD,_%D0%9B%D1%8E%D0%B4%D0%B2%D0%B8%D0%B3
http://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%86%D0%BC%D0%B0%D0%BD,_%D0%9B%D1%8E%D0%B4%D0%B2%D0%B8%D0%B3
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%82%D1%86,_%D0%9B%D0%B5%D0%BE
http://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D0%BE%D0%BB%D1%8E%D1%82%D0%BD%D0%BE_%D1%87%D1%91%D1%80%D0%BD%D0%BE%D0%B5_%D1%82%D0%B5%D0%BB%D0%BE
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
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ʛʜʝ e ï ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ (ʜʣʷ ʚʩʝʭ ʚʝʱʝʩʪʚ 1<e , ʜʣʷ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʛʦ ʪʝʣʘ 

1=e );  

s ï ʧʦʩʪʦʷʥʥʘʷ ʉʪʝʬʘʥʘ ï ɹʦʣʴʮʤʘʥʘ )( 4218
10670400.5 ʂʤʩɼʞ

--
Ö

-
Ö=s ;  

S ï ʠʟʣʫʯʘʝʤʘʷ ʧʣʦʱʘʜʴ, T  ï ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ. 
 

ʂʦʵʬʬʠʮʠʝʥʪʳ As ʠ e ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʪʝʧʣʦʚʳʤʠ ʨʘʜʠʘʮʠʦʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʜʙʠʨʘʷ ʤʘʪʝʨʠʘʣʳ ʩ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʪʝʧʝʥʴʶ 

ʯʝʨʥʦʪʳ, ʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʧʦʛʣʦʱʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, 

ʤʦʞʥʦ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʣʫʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʦʩʚʝʱʘʝʤʦʡ ʉʦʣʥʮʝʤ. 

ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʠʜʫʱʠʡ ʦʪ ʧʣʘʥʝʪʳ, ʩʦʩʪʦʠʪ ʠʟ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʣʘʥʝʪʳ ʠ ʦʪʨʘʞʝʥʥʦʡ ʦʪ ʧʣʘʥʝʪʳ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʦʛʣʦʱʝʥʠʷ ʦʪʨʘʞʝʥʥʦʡ ʦʪ ʧʣʘʥʝʪʳ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʩʠʣʫ ʩʚʦʝʡ ʧʨʠʨʦʜʳ 

ʙʣʠʟʦʢ ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʧʦʛʣʦʱʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ As, ʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʛʣʦʱʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʣʘʥʝʪʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ ʨʘʚʥʳʤ ʩʪʝʧʝʥʠ 

ʯʝʨʥʦʪʳ Ů ʧʦʚʝʨʭʥʦʩʪʠ ʂɸ, ʪʘʢ ʢʘʢ ʠʟʣʫʯʝʥʠʝ ʦʙʦʠʭ ʪʝʣ ʧʨʠʭʦʜʠʪʩʷ, ʚ ʦʙʱʝʤ, ʥʘ 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʜʠʘʧʘʟʦʥ ʜʣʠʥ ʚʦʣʥ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʠʟʣʫʯʘʝʤʳʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʤ ʉʪʝʬʘʥʘ - ɹʦʣʴʮʤʘʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ ʠ 

ʩʪʝʧʝʥʠ ʯʝʨʥʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʣʷ ʵʣʝʤʝʥʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʂɸ ʫʨʘʚʥʝʥʠʝ 

ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ 

 

4
iisʚʥsʩʦʙʩʪsʦʪʨsʩʦʣʥ TAAAAQ

iiiiiiii
se-F+F+F+F= ,  (2) 

 

ʛʜʝ   ,  ,
iii ʩʦʙʩʪʦʪʨʩʦʣʥ FFF  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʣʥʝʯʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, 

ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʦʪʨʘʞʝʥʥʳʡ ʦʪ ʧʣʘʥʝʪʳ, ʠ ʩʦʙʩʪʚʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʣʘʥʝʪʳ, 

ʧʘʜʘʶʱʠʝ ʥʘ ʵʪʫ ʧʦʚʝʨʭʥʦʩʪʴ; iT  ï ʪʝʤʧʝʨʘʪʫʨʘ ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʂɸ;  

iʚʥ
F  ï ʪʝʧʣʦ, ʧʦʜʚʝʜʝʥʥʦʝ ʦʪ ʩʤʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ; ů ï ʧʦʩʪʦʷʥʥʘʷ ʉʪʝʬʘʥʘ - 

ɹʦʣʴʮʤʘʥʘ. 

 

ʀʟ ʫʨʘʚʥʝʥʠʷ (2) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʉʦʣʥʮʝʤ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ 

ʫʩʣʦʚʠʷʭ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʨʘʜʠʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʦʪ ʩʤʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʪ ʧʣʘʥʝʪʳ ð ʪʦʣʴʢʦ 

ʦʪ ʦʪʥʦʰʝʥʠʷ e/As . 
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ʇʦʚʝʨʭʥʦʩʪʠ, ʠʤʝʶʱʠʝ ʟʘʜʘʥʥʳʝ ʨʘʜʠʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʦʙʤʝʥʘ, ʥʘʟʳʚʘʶʪ 

ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ʇʨʠʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʨʘʜʠʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʟʤʦʞʥʦ ʩʘʤʳʤʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: 

ʥʘʧʳʣʝʥʠʝʤ ʥʘ ʥʝʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʦʚ ʠʣʠ ʠʭ ʦʢʠʩʣʦʚ, ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʦʡ, ʥʘʥʝʩʝʥʠʝʤ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʢʨʳʪʠʡ ʠ ʪ. ʜ. ʉʦʚʨʝʤʝʥʥʦʝ 

ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʟʥʘʯʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ 

ʧʨʝʜʝʣʘʭ 99.002.0 ·=e , 99.01.0 ·=As  ʠ 815.0/ ·=eAs . 

ʉʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʤʝʥʷʶʪʩʷ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʚʝʩʴʤʘ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʬʘʟʦʚʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ). ɽʩʣʠ ʦʩʥʦʚʥʳʤ ʪʝʧʣʦʚʳʤ ʧʦʪʦʢʦʤ, 

ʧʦʩʪʫʧʘʶʱʠʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʂɸ, ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʣʘʥʝʪʳ, ʧʨʠ 

ʣʶʙʳʭ ʧʦʢʨʳʪʠʷʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʝʧʣʦʧʦʜʚʦʜʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʨʠʥʠʤʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʵʪʦʤʫ ʪʝʧʣʦʚʦʤʫ ʧʦʪʦʢʫ. ʕʪʦ ʩʦʟʜʘʝʪ 

ʥʝʤʘʣʦ ʪʨʫʜʥʦʩʪʝʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʉʆʊʈ ʂɸ ʜʣʷ ʧʦʩʘʜʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪ 

ʠʣʠ ʠʭ ʩʧʫʪʥʠʢʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʘʪʤʦʩʬʝʨʳ (ʄʝʨʢʫʨʠʡ, ʃʫʥʘ), ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʪʝʧʣʦʦʙʤʝʥ ʩ ʦʢʨʫʞʘʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʢʘʢ ʠ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʥʘ 

ʦʨʙʠʪʝ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʠʟʣʫʯʝʥʠʷ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʥʝʰʥʠʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ, ʧʘʜʘʶʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʂɸ, 

ʝʝ ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʯʝʨʥʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ 

ʪʝʧʣʘ, ʧʦʜʚʝʜʝʥʥʦʛʦ ʦʪ ʩʤʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʂɸ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʦʣʥʦʩʪʴʶ 

ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʥʘʥʝʩʝʥʠʝʤ ʧʦʢʨʳʪʠʡ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʝʚʦʟʤʦʞʥʦ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ 

ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʚ ʪʘʢʠʭ ʧʨʝʜʝʣʘʭ, 

ʢʦʛʜʘ ʦʙʝʩʧʝʯʠʪʴ ʩʦʭʨʘʥʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʪʝʤʧʝʨʘʪʫʨ ʧʦʜʙʦʨʦʤ As ʠ e 

ʥʝʣʴʟʷ ʠʣʠ ʢʦʛʜʘ ʚʥʝʰʥʠʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʩʢʣʶʯʘʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʠʩʧʦʣʴʟʫʶʪ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʦʙʤʝʥʘ (ʈʠʩʫʥʢʠ 14 ʘ, ʙ). ʕʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʂɸ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʦʨʠʝʥʪʘʮʠʠ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʜʘʶʱʝʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. ʅʦ ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʦʨʠʝʥʪʘʮʠʷ ʂɸ ʙʫʜʝʪ ʧʦʜʯʠʥʝʥʘ ʦʙʝʩʧʝʯʝʥʠʶ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ, ʤʦʛʫʪ 

ʩʦʟʜʘʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʝʛʦ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʧʦʣʝʪʘ, 

ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʩʧʦʩʦʙʘ. 

ɼʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʣʫʯʠʩʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʷʚʣʷʶʪʩʷ ʞʘʣʶʟʠ 

(ʨʠʩʫʥʦʢ 14ʚ) ï ʧʦʜʚʠʞʥʳʝ ʵʢʨʘʥʳ, ʢʦʪʦʨʳʝ, ʧʝʨʝʤʝʱʘʷʩʴ, ʦʪʢʨʳʚʘʶʪ ʠʣʠ 

ʟʘʢʨʳʚʘʶʪ ʫʯʘʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʜʠʘʮʠʦʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɾʘʣʶʟʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ, ʨʝʘʛʠʨʫʶʱʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʣʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʚʦʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʢʦʤʘʥʜʘʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ, 

ʨʝʘʛʠʨʫʶʱʝʛʦ ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʘ ʠʣʠ ʞʠʜʢʦʩʪʠ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ 
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ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʠ. ʍʦʪʷ ʞʘʣʶʟʠ ʠ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʣʫʯʠʩʪʦʛʦ 

ʪʝʧʣʦʦʙʤʝʥʘ, ʦʜʥʘʢʦ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʦʛʨʘʥʠʯʝʥʳ ʨʘʜʠʘʮʠʦʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʢʨʳʪʠʡ ʧʨʠ ʜʘʥʥʦʤ ʧʦʣʝ ʚʥʝʰʥʠʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ. 

 

ʈʠʩʫʥʦʢ 14. ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʦʙʤʝʥʘ: ʘ - ʧʦʜʙʦʨ 

ʧʦʢʨʳʪʠʡ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; ʙ - ʩʪʚʦʨʯʘʪʳʝ 

ʞʘʣʶʟʠ; ʚ - ʞʘʣʶʟʠ ʚ ʚʠʜʝ ʵʢʨʘʥʦʚ, ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ; ʛ - 

ʵʢʨʘʥʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ; ʜ - ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʨʘʜʠʘʮʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ; ʝ - 

ʵʢʨʘʥʥʦ-ʚʘʢʫʫʤʥʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ; ʞ - ʠʩʧʘʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ; 1 - ʧʦʚʝʨʭʥʦʩʪʴ 

ʂʂ; 2 - ʩʪʚʦʨʢʠ; 3 - ʞʘʣʶʟʠ; 4 - ʵʢʨʘʥ; 5 - ʨʘʜʠʘʮʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ; 6 - 

ʠʟʦʣʷʮʠʷ; 7 - ʪʨʫʙʦʧʨʦʚʦʜ ʩ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ; 8 - ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʫʧʨʘʚʣʷʶʱʠʡ ʧʝʨʝʧʫʩʢʥʳʤ ʢʣʘʧʘʥʦʤ; 9 - ʧʝʨʝʧʫʩʢʥʦʡ ʢʣʘʧʘʥ; 10 - ʚʥʝʰʥʠʡ ʩʣʦʡ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 11 - ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʘʷ 

ʧʣʝʥʢʘ; 12 - ʩʪʝʢʣʦʩʝʪʢʘ; 13 - ʝʤʢʦʩʪʴ ʩ ʨʘʙʦʯʠʤ ʪʝʣʦʤ; 14 - ʠʩʧʘʨʠʪʝʣʴ; 15 - 

ʩʦʧʣʦ, ʩʙʨʘʩʳʚʘʶʱʝʝ ʧʘʨʳ ʚ ʚʘʢʫʫʤ 



35 
 

ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʦʙʤʝʥʘ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʪʜʝʣʝʥʥʳʭ ʦʪ 

ʢʦʨʧʫʩʘ ʂɸ (ʨʠʩʫʥʦʢ 14 ʛ, ʜ). ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʚʥʝʰʥʠʡ ʪʝʧʣʦʦʙʤʝʥ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʚʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʦʙʲʝʤʘʤʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʠʟʣʫʯʘʝʤʦʛʦ ʝʶ. 

ʇʦʚʝʨʭʥʦʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʙʨʦʩʘ ʪʝʧʣʘ, ʨʘʩʧʦʣʘʛʘʶʪ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʧʦʣʫʯʘʣʠ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʰʥʠʭ 

ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ, ʠ ʥʘʥʦʩʷʪ ʥʘ ʥʠʭ ʧʦʢʨʳʪʠʷ, ʠʤʝʶʱʠʝ ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ 1e  

ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 0As . 

ʉʠʩʪʝʤʳ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʩʧʦʩʦʙʥʳ 

ʩʙʨʘʩʳʚʘʪʴ ʪʝʧʣʦ ʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʥʫʪʨʝʥʥʠʝ ʪʝʧʣʦʚʳʝ ʥʘʛʨʫʟʢʠ ʠ ʧʦʣʝ 

ʚʥʝʰʥʠʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʪʘʢʦʚʳ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʟʘʜʘʥʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʢʨʳʪʠʡ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʠʩʪʝʤʝ 

ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʨʘʜʠʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥʘ ʭʦʣʦʜʠʣʴʥʘʷ ʤʘʰʠʥʘ. 

ʉʨʝʜʩʪʚʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʷʚʣʷʶʪʩʷ ʠ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʩʚʦʜʷʱʠʝ ʢ ʤʠʥʠʤʫʤʫ ʪʝʧʣʦʦʙʤʝʥ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʦʢʨʫʞʘʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ: 

ʥʘʥʝʩʝʥʠʝ ʧʦʢʨʳʪʠʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ As ʠ e, 

ʵʢʨʘʥʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʟʘʱʠʪʫ ʝʝ ʠʟʦʣʷʮʠʝʡ (ʨʠʩʫʥʦʢ 14 ʛ, ʞ). ʇʨʠ 

ʫʩʪʘʥʦʚʢʝ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʝʩʢʦʣʴʢʠʭ ʵʢʨʘʥʦʚ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʴʶ ʯʝʨʥʦʪʳ, 

ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʠʟʣʫʯʘʝʤʳʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ), ʫʤʝʥʴʰʘʝʪʩʷ ʚ n+1 ʨʘʟ, ʛʜʝ n ï ʯʠʩʣʦ 

ʵʢʨʘʥʦʚ. 

ʉʪʨʝʤʣʝʥʠʝ ʢ ʩʦʟʜʘʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʵʢʨʘʥʦʚ ʧʨʠ 

ʠʭ ʤʠʥʠʤʘʣʴʥʦʡ ʤʘʩʩʝ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʵʢʨʘʥʥʦ-ʚʘʢʫʫʤʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ 

(ʕɺʊʀ) ï ʧʘʢʝʪʘ ʵʢʨʘʥʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʬʦʣʴʛʠ ʠʣʠ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʦʡ ʧʣʝʥʢʠ 

ʪʦʣʱʠʥʦʡ 5õ10 ʤʢʤ, ʧʝʨʝʣʦʞʝʥʥʳʭ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʥʠʤʠ 

ʩʪʝʢʣʦʚʫʘʣʴʶ ʠʣʠ ʩʪʝʢʣʦʩʝʪʢʦʡ. ɺʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʘʢʝʪʦʚ ʵʢʨʘʥʦʚ ʠ ʙʝʟ 

ʧʨʦʢʣʘʜʦʢ ʤʝʞʜʫ ʥʠʤʠ, ʥʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʵʢʨʘʥʳ ʠʤʝʶʪ ʨʠʬʣʝʥʠʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʪʦʯʝʯʥʳʝ ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ ʥʠʤʠ. ʉʚʦʡʩʪʚʘ ʕɺʊʀ ʩʫʱʝʩʪʚʝʥʥʦ 

ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʦʡ ʪʝʧʣʦʦʙʤʝʥ ʚ ʥʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʠʟʣʫʯʝʥʠʝʤ; ʝʝ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʠʟʦʣʷʮʠʠ ʷʚʣʷʶʪʩʷ 

ʤʘʣʳʝ ʤʘʩʩʦʚʳʝ ʟʘʪʨʘʪʳ ʚ ʚʘʢʫʫʤʝ ʥʘ ʝʜʠʥʠʮʫ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʚ 5 

õ 10 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʧʦʨʠʩʪʳʭ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ). 

ʂ ʩʨʝʜʩʪʚʘʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʚʥʝʰʥʠʡ ʪʝʧʣʦʦʙʤʝʥ, ʦʪʥʦʩʷʪ ʠ ʠʩʧʘʨʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʪʝʧʣʦʪʫ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʚʝʱʝʩʪʚ ʜʣʷ ʧʦʛʣʦʱʝʥʠʷ 

ʵʥʝʨʛʠʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʚ ʂɸ ʠʣʠ ʧʦʣʫʯʘʝʤʦʡ ʠʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʰʥʝʛʦ 

ʪʝʧʣʦʦʙʤʝʥʘ (ʨʠʩʫʥʦʢ 14ʞ). ʆʙʳʯʥʦ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ 
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ʠʩʧʦʣʴʟʫʶʪ ʚʦʜʫ ʢʘʢ ʚʝʱʝʩʪʚʦ, ʠʤʝʶʱʝʝ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʨʳʪʫʶ ʪʝʧʣʦʪʫ 

ʠʩʧʘʨʝʥʠʷ, ʘ ʝʝ ʧʘʨʳ ʩʙʨʘʩʳʚʘʶʪ ʚ ʦʢʨʫʞʘʶʱʠʡ ʂɸ ʚʘʢʫʫʤ. ʇʦʜʦʙʥʳʝ 

ʠʩʧʘʨʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʷʶʪ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦʯʝʤʫ-ʣʠʙʦ ʥʝʚʦʟʤʦʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʪʝʧʣʦʦʙʤʝʥ ʩ ʦʢʨʫʞʘʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʩʨʝʜʩʪʚʘʤʠ, 

ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ, ʠʣʠ ʢʦʛʜʘ ʤʘʩʩʘ ʠʩʧʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʤʝʩʪʝ ʩ ʟʘʧʘʩʘʤʠ 

ʚʦʜʳ ʚ ʩʠʣʫ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʠ ʩʙʨʦʩʘ ʵʥʝʨʛʠʠ ʤʝʥʴʰʝ, ʯʝʤ ʤʘʩʩʘ ʨʘʜʠʘʮʠʦʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʪʦʛʦ. 

 

ɺʅʋʊʈɽʅʅʀʁ ʊɽʇʃʆʆɹʄɽʅ 

ɺʥʫʪʨʝʥʥʠʡ ʪʝʧʣʦʦʙʤʝʥ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʦʪʚʦʜ ʪʝʧʣʘ ʦʪ 

ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʧʨʠʙʦʨʦʚ ʠ ʧʝʨʝʥʦʩ ʝʛʦ ʢ ʨʘʜʠʘʮʠʦʥʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ʂɸ, ʘ 

ʪʘʢʞʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʂɸ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʤʝʞʜʫ ʦʙʦʣʦʯʢʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʪʝʧʣʦʦʙʤʝʥʝ ʩ ʦʢʨʫʞʘʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʂɸ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ʤʝʞʜʫ ʝʛʦ 

ʵʣʝʤʝʥʪʘʤʠ ʪʝʧʣʦʦʙʤʝʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʣʫʯʝʥʠʝʤ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʧʦ ʵʣʝʤʝʥʪʘʤ ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʩʨʝʜʳ, ʟʘʧʦʣʥʷʶʱʝʡ 

ʛʝʨʤʝʪʠʯʥʳʡ ʦʙʲʝʤ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʠʥʫʜʠʪʝʣʴʥʫʶ 

ʮʠʨʢʫʣʷʮʠʶ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʚʦʙʦʜʥʦʡ ʢʦʥʚʝʢʮʠʠ ʧʨʠ ʧʦʣʝʪʝ ʧʦ ʦʨʙʠʪʝ 

ʧʨʦʩʪʦ ʧʨʝʚʨʘʱʘʝʪ ʛʘʟ ʠʣʠ ʞʠʜʢʦʩʪʴ ʚ ʩʨʝʜʫ, ʦʙʣʘʜʘʶʱʫʶ ʪʦʣʴʢʦ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ). 

ɼʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʧʣʦʦʙʤʝʥʘ ʠʟʣʫʯʝʥʠʝʤ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʂɸ 

ʦʙʳʯʥʦ ʠʤʝʶʪ ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ 1=e . ʀʟʣʫʯʝʥʠʝʤ ʥʘ 1 ʂ ʧʝʨʝʧʘʜʘ ʤʝʞʜʫ ʜʚʫʤʷ 

çʯʝʨʥʳʤʠè ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 300 ʂ ʤʦʞʥʦ 

ʧʝʨʝʜʘʪʴ ʦʢʦʣʦ 5.5 ɺʪ/ʤ
2
ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʃʫʯʠʩʪʳʡ ʪʝʧʣʦʦʙʤʝʥ ʤʘʣʦʧʨʠʛʦʜʝʥ 

ʧʨʠ ʧʝʨʝʜʘʯʝ ʪʝʧʣʘ ʚ çʟʘʛʨʦʤʦʞʜʝʥʥʦʤè ʦʙʲʝʤʝ ʠʣʠ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʵʣʝʤʝʥʪʦʚ 

(ʥʘʧʨʠʤʝʨ, ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ), ʠʤʝʶʱʠʭ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ 

ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʚʘʪʪ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʩʘʥʪʠʤʝʪʨ. 

ʇʝʨʝʜʘʯʘ ʪʝʧʣʘ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʪʝʧʣʦʧʨʦʚʦʜʳ ʧʦʟʚʦʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ, ʥʦ ʪʨʝʙʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʤʘʩʩʳ. ʏʘʩʪʦ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʧʨʦʚʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪ 

ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʧʣʦʧʨʦʚʦʜʳ ï ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʪʝʧʣʘ ʥʘ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʠʩʢʘʪʴ ʧʫʪʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 

ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ; ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʧʝʨʝʥʦʩ ʪʝʧʣʘ ʛʘʟʦʤ, 

ʩʦʚʝʨʰʘʶʱʠʤ ʜʚʠʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʚʝʥʪʠʣʷʪʦʨʦʚ ʚ ʛʝʨʤʝʪʠʯʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ. 

ʆʜʥʘʢʦ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʛʘʟʘ ʢ ʩʪʝʥʢʝ ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ ʩ 

ʥʝʙʦʣʴʰʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢ (ʚ ʧʣʦʩʢʦʡ ʱʝʣʠ ʰʠʨʠʥʦʡ 10 ʤʤ 

ʦʥ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʦʢʦʣʦ 8 ɺʪ/ʤ
2
). ʇʦʵʪʦʤʫ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʧʣʦʦʙʤʝʥʘ 
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ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ ʱʝʣʠ ʙʦʣʝʝ ʫʟʢʠʤʠ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʝʙʨʘ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʱʥʦʩʪʠ ʚʝʥʪʠʣʷʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʜʚʠʞʝʥʠʝ ʛʘʟʘ. ʋʚʝʣʠʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʛʘʟʘ ʢ ʩʪʝʥʢʝ ʚ 5 õ 6 ʨʘʟ 

ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʟʘʧʨʘʚʢʠ ʛʝʨʤʝʪʠʯʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʛʝʣʠʝʤ, ʦʜʥʘʢʦ ʤʥʦʛʠʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʠʙʦʨʳ ʚ ʘʪʤʦʩʬʝʨʝ ʛʝʣʠʷ ʨʘʙʦʪʘʪʴ ʥʝ ʤʦʛʫʪ. 

ɺ ʂɸ ʩ ʪʝʧʣʦʚʳʜʝʣʷʶʱʝʡ ʘʧʧʘʨʘʪʫʨʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʥʝʛʝʨʤʝʪʠʯʥʳʭ 

ʦʪʩʝʢʘʭ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʪʝʧʣʘ ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʫʶ ʨʘʜʠʘʮʠʦʥʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠʣʠ ʦʪʚʦʜʘ (ʧʦʜʚʦʜʘ) ʪʝʧʣʘ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʩ 

ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʞʠʜʢʠʝ 

ʪʝʧʣʦʥʦʩʠʪʝʣʠ, ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʞʠʜʢʦʩʪʥʳʭ ʢʦʥʪʫʨʦʚ. 

ʇʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʪʝʤʧʝʨʘʪʫʨ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʟʘʜʘʥʥʳʭ 

ʧʨʝʜʝʣʘʭ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʢʨʦʤʝ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ʙʫʜʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʵʣʝʤʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʥʪʘʢʪ ʩ ʥʠʤ. 

ʊʘʢ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʦʭʣʘʞʜʝʥʠʠ ʧʨʠʙʦʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʪʝʨʤʦʩʪʘʪʠʨʫʝʤʳʝ 

ʧʣʘʪʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʮʠʨʢʫʣʠʨʫʝʪ ʪʝʧʣʦʥʦʩʠʪʝʣʴ, ʠʣʠ ʧʦʜʘʶʪ ʪʝʧʣʦʥʦʩʠʪʝʣʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʠʙʦʨʳ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʪʝʧʣʦʥʘʧʨʷʞʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʢʨʝʤʥʠʡ-

ʦʨʛʘʥʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ, ʬʨʝʦʥʳ, ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʵʪʠʣʝʥʛʣʠʢʦʣʷ, ʚʦʜʫ ʠ ʪ. ʧ. 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ ʥʘ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠ ʦʪʚʦʜʘ ʝʛʦ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʩ 

ʙʦʣʴʰʦʡ ʧʣʦʪʥʦʩʪʴʶ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʧʣʦʚʳʝ ʪʨʫʙʳ 

ï ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ ʟʘʤʢʥʫʪʦʛʦ ʛʝʨʤʝʪʠʯʥʦʛʦ ʦʙʲʝʤʘ, ʟʘʧʦʣʥʝʥʥʦʛʦ ʨʘʙʦʯʠʤ 

ʪʝʣʦʤ ʠ ʧʦʢʨʳʪʦʛʦ ʠʟʥʫʪʨʠ ʩʤʘʯʠʚʘʝʤʦʡ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ.  

ʏʘʩʪʴ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʟʘʧʦʣʥʷʶʱʝʛʦ ʦʙʲʝʤ, ʥʘʭʦʜʠʪʩʷ ʚ ʧʘʨʦʚʦʡ ʬʘʟʝ, ʯʘʩʪʴ ï 

ʚ ʞʠʜʢʦʡ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʷʷ ʜʦʣʞʥʘ ʟʘʧʦʣʥʷʪʴ ʚʩʶ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʫʶ 

ʩʪʨʫʢʪʫʨʫ. ɽʩʣʠ ʚ ʪʘʢʦʤ ʦʙʲʝʤʝ ʠʤʝʶʪʩʷ ʟʦʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʪʦ ʚ 

ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʯʝʝ ʪʝʣʦ ʙʫʜʝʪ ʠʩʧʘʨʷʪʴʩʷ, ʘ ʚ ʟʦʥʝ 

ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʜʝʥʩʠʨʦʚʘʪʴʩʷ. ʇʨʠ ʵʪʦʤ ʟʘ ʩʯʝʪ ʨʘʟʥʦʩʪʠ 

ʜʘʚʣʝʥʠʡ, ʚʳʟʚʘʥʥʦʡ ʢʦʥʜʝʥʩʘʮʠʝʡ, ʧʘʨ ʠʟ ʟʦʥʳ ʠʩʧʘʨʝʥʠʷ ʙʫʜʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ 

ʟʦʥʫ ʢʦʥʜʝʥʩʘʮʠʠ, ʘ ʞʠʜʢʦʩʪʴ ʧʦ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʝ ʟʘ ʩʯʝʪ 

ʢʘʧʠʣʣʷʨʥʳʭ ʩʠʣ ʠʟ ʟʦʥʳ ʢʦʥʜʝʥʩʘʮʠʠ ʙʫʜʝʪ ʧʦʩʪʫʧʘʪʴ ʚ ʟʦʥʫ ʠʩʧʘʨʝʥʠʷ. ɺ 

ʪʝʧʣʦʚʳʭ ʪʨʫʙʘʭ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠʩʧʦʣʴʟʫʶʪ ʚʦʜʫ (ʜʣʷ ʪʝʤʧʝʨʘʪʫʨ 300 ï 

400 ʂ), ʘʮʝʪʦʥ, ʬʨʝʦʥʳ, ʘʤʤʠʘʢ (ʜʣʷ ʪʝʤʧʝʨʘʪʫʨ 200 ï 350 ʂ) ʠ ʪ. ʧ. ʇʣʦʪʥʦʩʪʴ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʝʩʷʪʢʠ ʚʘʪʪ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʩʘʥʪʠʤʝʪʨ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʪʝʧʣʦʚʦʡ ʪʨʫʙʳ. 
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ɺʓɹʆʈ ʉʈɽɼʉʊɺ ʆɹɽʉʇɽʏɽʅʀʗ ʊɽʇʃʆɺʆɻʆ ʈɽɾʀʄɸ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʉʆʊʈ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʫʩʪʨʦʡʩʪʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʥʝʰʥʠʡ ʠ ʚʥʫʪʨʝʥʥʠʡ ʪʝʧʣʦʦʙʤʝʥ ʂɸ. ʆʙʳʯʥʦ ʚ 

ʩʦʩʪʘʚ ʉʆʊʈ ʚʭʦʜʷʪ ʢʦʤʧʣʝʢʩ ʩʨʝʜʩʪʚ ʘʢʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʥʘʟʳʚʘʝʤʳʡ ʩʠʩʪʝʤʦʡ ʪʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʉʊʈ), ʠ ʩʨʝʜʩʪʚʘ 

ʧʘʩʩʠʚʥʦʛʦ ʪʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʉʇʊʈ). ʉʊʈ ʚʢʣʶʯʘʝʪ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʞʠʜʢʦʩʪʥʦʡ ʢʦʥʪʫʨ ʩ ʪʝʧʣʦʦʙʤʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ, ʘʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʣʫʯʠʩʪʦʛʦ 

ʪʝʧʣʦʦʙʤʝʥʘ ʠ ʪ. ʜ., ʘ ʉʇʊʈ ï ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʟʘʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʦʙʤʝʥʘ ʠʟʣʫʯʝʥʠʝʤ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ 

(ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʝ ʧʦʢʨʳʪʠʷ, ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʪʝʧʣʦʚʘʷ ʠʟʦʣʷʮʠʷ ʠ 

ʪʝʧʣʦʟʘʱʠʪʘ, ʪʝʨʤʦʤʦʩʪʳ ʠ ʪʝʨʤʦʩʦʧʨʦʪʠʚʣʝʥʠʷ). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ, ʩʦʩʪʦʷʱʠʝ ʪʦʣʴʢʦ ʠʟ ʉʇʊʈ. 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚʳʙʦʨ ʉʆʊʈ, ʷʚʣʷʶʪʩʷ: 

1. ʦʙʣʘʩʪʴ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʂɸ; 

2. ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʧʣʦʚʦʤʫ ʨʝʞʠʤʫ; 

3. ʚʥʫʪʨʝʥʥʠʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ; 

4. ʧʨʦʛʨʘʤʤʘ ʦʨʠʝʥʪʘʮʠʠ; 

5. ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʂɸ. 

ʆʙʣʘʩʪʴ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʂɸ, ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʝ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ, ʠʭ ʩʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. 

ʆʢʦʣʦʩʦʣʥʝʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʤʝʞʧʣʘʥʝʪʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʘ ʷʚʣʷʝʪʩʷ ʉʦʣʥʮʝ, 

ʦʢʦʣʦʧʣʘʥʝʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ, ʧʦʤʠʤʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʧʨʠʭʦʜʠʪʩʷ ʩʯʠʪʘʪʴʩʷ ʩ ʠʟʣʫʯʝʥʠʝʤ ʧʣʘʥʝʪʳ, ʘ ʪʘʢʞʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪ ʠ ʠʭ 

ʩʧʫʪʥʠʢʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʘʪʤʦʩʬʝʨʳ (ʄʝʨʢʫʨʠʡ, ʃʫʥʘ). 

ʊʝʧʣʦʚʦʡ ʨʝʞʠʤ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʦʩʪʦʷʥʠʡ ʵʣʝʤʝʥʪʦʚ 

ʂɸ. ʂɸ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ (ʧʨʠʙʦʨʦʚ, ʫʟʣʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪ. 

ʧ.), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. ʆʧʠʩʘʪʴ 

ʪʝʤʧʝʨʘʪʫʨʳ ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʚ ʂɸ ʚʳʜʝʣʷʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʯʠʩʣʦ ʪʝʨʤʦʩʪʘʪʠʨʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʪʝʧʣʦʚʳʭ ʩʚʷʟʝʡ ʩ ʥʠʤʠ ʠ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʂɸ. ʊʘʢʠʤʠ ʪʝʨʤʦʩʪʘʪʠʨʫʝʤʳʤʡ ʵʣʝʤʝʥʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʛʘʟ ʠʣʠ 

ʦʙʦʣʦʯʢʘ ʛʝʨʤʝʪʠʯʥʦʛʦ ʦʪʩʝʢʘ, ʦʙʦʣʦʯʢʘ ʥʝʛʝʨʤʝʪʠʯʥʦʛʦ ʦʪʩʝʢʘ, ʪʝʧʣʦʥʦʩʠʪʝʣʴ 
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ʞʠʜʢʦʩʪʥʦʛʦ ʢʦʥʪʫʨʘ ʉʊʈ ʠ ʪ. ʧ. ʀʤʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʠʨʫʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʫʩʣʦʚʠʷ ʪʝʧʣʦʚʦʡ ʩʚʷʟʠ ʩ ʥʠʤʠ ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʧʨʝʜʝʣʷʶʪ 

ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʂɸ.  

ʅʘʧʨʠʤʝʨ, ʚ ʛʝʨʤʝʪʠʯʥʳʭ ʦʪʩʝʢʘʭ ʟʘʜʘʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʛʘʟʘ (ʧʦʩʣʝʜʥʷʷ ʦʧʨʝʜʝʣʷʝʪ ʪʝʧʣʦʦʙʤʝʥ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʩ ʛʘʟʦʤ), ʚ 

ʥʝʛʝʨʤʝʪʠʯʥʳʭ ʦʪʩʝʢʘʭ ï ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʦʙʨʘʱʝʥʥʳʭ ʢ ʘʛʨʝʛʘʪʘʤ ʠ ʧʨʠʙʦʨʘʤ; ʜʣʷ ʧʨʠʙʦʨʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ʚʥʝʰʥʝʡ 

ʩʪʦʨʦʥʝ ʦʙʦʣʦʯʢʠ ʠ ʠʤʝʶʱʠʭ ʪʝʧʣʦʦʙʤʝʥ ʩ ʢʦʩʤʠʯʝʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ï 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʦʣʦʯʢʠ ʠ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʧʦʩʘʜʦʯʥʦʡ 

ʧʣʦʩʢʦʩʪʴʶ ʧʨʠʙʦʨʘ ʠ ʦʙʦʣʦʯʢʦʡ. 

ɺʳʙʦʨ ʪʝʨʤʦʩʪʘʪʠʨʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʜʜʝʨʞʘʥʠʶ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ 

ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʂɸ, ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʧʣʘ, ʦʪʚʦʜʠʤʦʛʦ ʦʪ ʥʠʭ, ʘ ʪʘʢʞʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʂɸ. 

ɺʥʫʪʨʝʥʥʠʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ï ʚʨʝʤʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ 

ʪʝʧʣʘ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʂɸ ï ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʳʙʦʨ ʉʆʊʈ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʥʘ ʧʣʦʱʘʜʴ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʧʨʠʥʮʠʧ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʥʝʰʥʝʛʦ ʪʝʧʣʦʦʙʤʝʥʘ, ʪʘʢ ʢʘʢ ʚʩʝ ʪʝʧʣʦ, ʚʳʜʝʣʠʚʰʝʝʩʷ ʚʥʫʪʨʠ ʂɸ, ʜʦʣʞʥʦ ʙʳʪʴ 

ʩʙʨʦʰʝʥʦ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʇʨʦʛʨʘʤʤʘ ʦʨʠʝʥʪʘʮʠʠ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʣʦʞʝʥʠʷ ʦʩʝʡ ʂɸ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʚʝʟʜ, ʧʣʘʥʝʪ, ʉʦʣʥʮʘ. ʆʨʠʝʥʪʘʮʠʷ ʂɸ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʂɸ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʂɸ (ʯʠʩʣʦ ʠ ʬʦʨʤʘ ʦʪʩʝʢʦʚ, ʢʦʤʧʦʥʦʚʢʘ ʠ 

ʨʘʟʤʝʱʝʥʠʝ ʚ ʥʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʛʦʣʦʚʥʦʛʦ ʦʙʪʝʢʘʪʝʣʷ, ʟʘʱʠʱʘʶʱʝʛʦ 

ʂɸ ʦʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʝʨʝʛʨʫʟʦʢ ʠ ʥʘʛʨʝʚʘ ʥʘ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʢʝ ʠ ʪ. ʧ.) 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʘʚ ʉʆʊʈ ʠ ʝʝ ʤʘʩʩʦʚʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʦʵʪʦʤʫ ʩʘʤ ʂɸ ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʩ ʫʯʝʪʦʤ 

ʤʠʥʠʤʘʣʴʥʳʭ ʤʘʩʩʦʚʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ, ʘ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʜʘʶʱʠʝ ʚʳʠʛʨʳʰ ʚ ʤʘʩʩʝ ʵʣʝʤʝʥʪʦʚ, ʥʦ 

ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʤʘʩʩʫ ʉʆʊʈ ʚ ʩʫʤʤʝ, ʜʦʣʞʥʳ ʜʘʚʘʪʴ ʚʳʠʛʨʳʰ ʚ ʤʘʩʩʝ ʂɸ ʚ 

ʮʝʣʦʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʉʆʊʈ ʚ ʦʢʦʣʦʟʝʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʩʨʝʜʥʝʤ ʨʘʩʩʪʦʷʥʠʠ ɿʝʤʣʠ ʦʪ 

ʉʦʣʥʮʘ 149500000 ʢʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1400 ɺʪ/ʤ
2 
ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʘ 

Ñ3%. ɺʨʘʱʘʷʩʴ ʚʦʢʨʫʛ ɿʝʤʣʠ, ʂɸ ʤʦʞʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʧʘʜʘʪʴ ʚ ʦʙʣʘʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʵʢʨʘʥʠʨʫʝʤʦʛʦ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ɿʝʤʣʝʡ, ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ 

çʪʝʥʴ ɿʝʤʣʠè, ʚ ʢʦʪʦʨʦʡ ʂɸ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦʣʫʯʘʝʪ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʘ ʠ ʚ 
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ʢʦʪʦʨʦʡ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʙʫʜʝʪ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʦʝ 

ʠʟʣʫʯʝʥʠʝ ɿʝʤʣʠ. 

ʆʨʙʠʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ çʪʝʥʴ ɿʝʤʣʠè, ʥʘʟʳʚʘʶʪ çʩʦʣʥʝʯʥʳʤʠè. 

ɺʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʂɸ ʚ çʪʝʥʠ ɿʝʤʣʠè ʜʣʷ ʢʨʫʛʦʚʳʭ ʦʨʙʠʪ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘ sg 

ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʴʶ ʦʨʙʠʪʳ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʉʦʣʥʮʝ, ʚʳʩʦʪʳ ʦʨʙʠʪʳ ʠ ʧʝʨʠʦʜʘ 

ʦʙʨʘʱʝʥʠʷ (ʨʠʩʫʥʦʢ 15), ʘ ʜʣʷ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʦʨʙʠʪ, ʢʨʦʤʝ ʪʦʛʦ, ʠ ʦʪ ʧʦʣʦʞʝʥʠʷ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʦʣʴʰʦʡ ʦʩʠ ʦʨʙʠʪʳ. ʅʘʯʘʣʴʥʳʡ ʫʛʦʣ sg ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘ 

ʥʘʢʣʦʥʝʥʠʷ ʦʨʙʠʪʳ ʢ ʵʢʚʘʪʦʨʫ ʠ ʚʨʝʤʝʥʠ ʟʘʧʫʩʢʘ ʂɸ.  

 

 

 

ʈʠʩʫʥʦʢ 15. ʆʪʥʦʰʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʂɸ ʚ ʪʝʥʠ ʧʣʘʥʝʪʳ Űʪ ʢ ʝʛʦ ʧʝʨʠʦʜʫ 

ʦʙʨʘʱʝʥʠʷ Ű ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ sgʤʝʞʜʫ ʧʣʦʩʢʦʩʪʴʶ ʦʨʙʠʪʳ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ 
ʥʘ ʉʦʣʥʮʝ ʠ ʦʪʥʦʰʝʥʠʷ ʚʳʩʦʪʳ ʦʨʙʠʪʳ ʅ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʣʘʥʝʪʳ ʢ ʨʘʜʠʫʩʫ 

ʧʣʘʥʝʪʳ R 

ʀʟ-ʟʘ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʠ ʧʨʝʮʝʩʩʠʠ ʦʨʙʠʪʳ ʫʛʦʣ sg

ʧʝʨʠʦʜʠʯʝʩʢʠ ʤʝʥʷʝʪʩʷ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ ʠʟʤʝʥʷʝʪʩʷ ʠ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʂɸ ʚ çʪʝʥʠ ɿʝʤʣʠè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʚʝʨʭʥʦʩʪʴ ʂɸ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʝʨʝʤʝʥʥʦʤʫ 

ʧʦ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ, ʧʨʠʯʝʤ ʦʩʨʝʜʥʝʥʥʳʡ 

ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʧʦʣʫʯʘʝʤʳʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʘ ʦʜʠʥ ʦʙʦʨʦʪ, ʟʘʚʠʩʠʪ ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪʳ, ʧʦʣʦʞʝʥʠʷ ʧʦʩʣʝʜʥʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʦʨʠʝʥʪʘʮʠʠ ʂɸ. 
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ɼʣʷ ʂɸ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʫʶ ʤʘʩʩʫ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʭʦʜʦʤ ʚ çʪʝʥʴ ɿʝʤʣʠè, 

ʥʝʚʝʣʠʢʠ. ʇʦʵʪʦʤʫ ʦʮʝʥʢʫ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ 

ʧʦʜʙʦʨʦʤ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʢʨʳʪʠʡ ʯʘʩʪʦ ʧʨʦʚʦʜʷʪ ʧʦ ʨʘʚʥʦʚʝʩʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʪ.ʝ. ʪʝʤʧʝʨʘʪʫʨʝ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʩʨʝʜʥʠʤ ʟʘ ʚʠʪʦʢ ʪʝʧʣʦʚʳʤ 

ʧʦʪʦʢʘʤ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʦʜʠʥʘʢʦʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʂɸ.  

 

 
 

ʈʠʩʫʥʦʢ 16. ʀʟʤʝʥʝʥʠʝ ʨʘʚʥʦʚʝʩʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʬʝʨʠʯʝʩʢʦʛʦ ʪʝʣʘ, 

ʚʨʘʱʘʶʱʝʛʦʩʷ ʧʦ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ ʚʦʢʨʫʛ ʧʣʘʥʝʪʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʰʝʥʠʷ 

ʚʳʩʦʪʳ ʦʨʙʠʪʳ ʅ ʢ ʨʘʜʠʫʩʫ ʧʣʘʥʝʪʳ R ʠ ʫʛʣʘ sgʤʝʞʜʫ ʧʣʦʩʢʦʩʪʴʶ ʦʨʙʠʪʳ ʠ 
ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʉʦʣʥʮʝ (ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʣʘʥʝʪʳ ʧʦʢʨʳʪʠʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ 20Áʉ) 

ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʨʘʚʥʦʚʝʩʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʂɸ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ ʦʢʦʣʦ ɿʝʤʣʠ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ, ʦʪ ʚʳʩʦʪʳ ʦʨʙʠʪʳ H  ʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʨʙʠʪʳ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘ 

ʉʦʣʥʮʝ sg ʧʨʠ e/As , ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʥʘ ʙʝʩʢʦʥʝʯʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʧʣʘʥʝʪʳ 

ʪʝʤʧʝʨʘʪʫʨʫ + 20Áʉ (293 ʂ), ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 15. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 16, 

ʨʘʚʥʦʚʝʩʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥ ʦʪ 10 ʜʦ 36Áʉ. 
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ɽʩʣʠ ʂɸ ʙʫʜʝʪ ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʩʪʦʷʥʥʦʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʜʦʙʨʘʪʴ ʧʨʠ ¤H  ʦʪʥʦʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ e/As , 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʟʘʜʘʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʪʦ ʜʠʘʧʘʟʦʥ ʝʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʨʘʟʥʳʭ H

ʠ sg ʙʫʜʝʪ ʝʱʝ ʤʝʥʴʰʝ. 

ʇʦʵʪʦʤʫ ʧʦʜʙʦʨ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʢʨʳʪʠʡ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʂɸ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʦʢʦʣʦʟʝʤʥʳʭ ʦʨʙʠʪʘʭ. 

ɽʩʣʠ ʂɸ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʢʦʣʴʢʦ ʥʝʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʪʝʧʣʦʚʦʤ 

ʦʪʥʦʰʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʠʤʝʝʪ ʦʪʣʠʯʥʫʶ ʦʪ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʫ, ʪʦ, ʧʨʠʜʘʚʘʷ 

ʝʤʫ ʚʨʘʱʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ 

ʥʘʧʨʘʚʣʝʥʠʶ ʥʘ ʉʦʣʥʮʝ, ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʥʝʰʥʠʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʧʦ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʠʝʤʣʝʤʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʩʯʝʪ ʧʦʜʙʦʨʘ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʢʨʳʪʠʡ. 

 

 

 

ʈʠʩʫʥʦʢ 17.ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʧʣʦʚʘʷ ʩʭʝʤʘ ʂɸ çʕʣʝʢʪʨʦʥè: 1 - ʢʦʨʧʫʩ; 2 - 

ʞʘʣʶʟʠ; 3 - ʚʦʟʜʫʭʦʚʦʜ; 4 - ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʫʧʨʘʚʣʷʶʱʠʡ ʞʘʣʶʟʠ; 5 - 

ʚʝʥʪʠʣʷʪʦʨ 

ʉʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʪʝʧʣʦʚʦʡ 

ʨʝʞʠʤ, ʷʚʣʷʶʪʩʷ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʝ ʧʦʢʨʳʪʠʷ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʠʩʴ ʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʨʦʩʪʳʭ ʂɸ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʚ ʂɸ ʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʠʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʧʨʠʤʝʥʷʶʪ ʘʢʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʥʝʰʥʝʛʦ 

ʪʝʧʣʦʦʙʤʝʥʘ. ʅʘ ʥʝʙʦʣʴʰʠʭ ʂɸ ʠʩʧʦʣʴʟʫʶʪ ʞʘʣʶʟʠ, ʥʘʧʨʠʤʝʨ ʥʘ çʕʣʝʢʪʨʦʥ-1è 

ʠ çʕʣʝʢʪʨʦʥ-2è (ʨʠʩʫʥʦʢ 17). ɾʘʣʶʟʠ ʙʳʣʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʉʆʊʈ ʧʝʨʚʦʛʦ 

ʧʠʣʦʪʠʨʫʝʤʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ çɺʦʩʪʦʢè. ɾʘʣʶʟʠ ʨʘʙʦʪʘʶʪ ʚ ʪʷʞʝʣʳʭ 

ʫʩʣʦʚʠʷʭ (ʙʦʣʴʰʠʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʠʭ ʵʣʝʤʝʥʪʘʭ, ʚʘʢʫʫʤ), ʧʦʵʪʦʤʫ 

ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʩʦʩʪʘʚʝ ʉʆʊʈ ʞʠʜʢʦʩʪʥʦʛʦ ʢʦʥʪʫʨʘ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 


