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ɸʥʥʦʪʘʮʠʷ 
 

ʂʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʙʲʷʩʥʷʶʪ ʢʦʩʤʦʩ? ʀʵʥ ʉʪʶʘʨʪ, ʣʘʫʨʝʘʪ ʥʝʩʢʦʣʴʢʠʭ 

ʧʨʝʤʠʡ ʟʘ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʥʘʫʢʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʭʚʘʪʳʚʘʶʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʤʝʭʘʥʠʢʝ 

ʢʦʩʤʦʩʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʥʘʰʝʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʦ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ. ʆʥ ʦʧʠʩʳʚʘʝʪ 

ʘʨʭʠʪʝʢʪʫʨʫ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, ʪʝʤʥʫʶ ʤʘʪʝʨʠʶ ʠ ʪʝʤʥʫʶ ʵʥʝʨʛʠʶ, ʨʘʩʩʢʘʟʳʚʘʝʪ, 

ʢʘʢ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʛʘʣʘʢʪʠʢʠ ʠ ʧʦʯʝʤʫ ʚʟʨʳʚʘʶʪʩʷ ʟʚʝʟʜʳ, ʢʘʢ ʚʩʝ ʥʘʯʘʣʦʩʴ ʠ ʯʝʤ ʚʩʝ ʵʪʦ 

ʤʦʞʝʪ ʟʘʢʦʥʯʠʪʴʩʷ. ʆʥ ʦʙʩʫʞʜʘʝʪ ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʩʝʣʝʥʥʳʝ, ʧʨʦʙʣʝʤʫ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ 

ʢʦʩʤʦʩʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʞʠʪʴ ʚ ʥʝʤ, ʢʘʢʠʝ ʬʦʨʤʳ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʚʥʝʟʝʤʥʘʷ ʞʠʟʥʴ 

ʠ ʩ ʢʘʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʘʰʘ ʟʝʤʥʘʷ ʤʦʞʝʪ ʙʳʪʴ ʩʤʝʪʝʥʘ ʫʜʘʨʦʤ ʘʩʪʝʨʦʠʜʘ. 

çʄʘʪʝʤʘʪʠʢʘ ʢʦʩʤʦʩʘè ï ʵʪʦ ʚʦʣʥʫʶʱʠʡ ʠ ʟʘʭʚʘʪʳʚʘʶʱʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʢʚʝʩʪ 

ʥʘ ʜʝʪʘʣʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʤʠʨʘ ʘʩʪʨʦʥʦʤʠʠ ʠ ʢʦʩʤʦʣʦʛʠʠ. 

ʀʟʜʘʥʠʝ ʧʦʜʛʦʪʦʚʣʝʥʦ ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ ʌʦʥʜʦʤ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ 

çʊʨʘʝʢʪʦʨʠʷè. 
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ʂʦʨʨʝʢʪʦʨʳ ɽ. ɸʢʩʝʥʦʚʘ, ʀ. ʇʘʥʢʦʚʘʘ 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʚʝʨʩʪʢʘ ʄ. ʇʦʪʘʰʢʠʥ 

 

É Joat Enterprises, 2016 

É ʀʟʜʘʥʠʝ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʧʝʨʝʚʦʜ, ʦʬʦʨʤʣʝʥʠʝ. ʆʆʆ çɸʣʴʧʠʥʘ ʥʦʥ-ʬʠʢʰʥè, 2018 

 

ʀʟʜʘʥʠʝ ʧʦʜʛʦʪʦʚʣʝʥʦ ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ ʌʦʥʜʦʤ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ 

çʊʨʘʝʢʪʦʨʠʷè (ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʅ.ɺ. ʂʘʪʦʨʞʥʦʚʘ). 

 

 
 

ʌʦʥʜ ʧʦʜʜʝʨʞʢʠ ʥʘʫʯʥʳʭ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʠʥʠʮʠʘʪʠʚ çʊʨʘʝʢʪʦʨʠʷè 

(www.traektoriafdn.ru) ʩʦʟʜʘʥ ʚ 2015 ʛʦʜʫ. ʇʨʦʛʨʘʤʤʳ ʬʦʥʜʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʠʥʪʝʨʝʩʘ ʢ ʥʘʫʢʝ ʠ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʨʝʘʣʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʦʣʦʜʝʞʠ, ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʥʘʫʢʠ ʠ 

ʢʫʣʴʪʫʨʳ, ʧʨʦʜʚʠʞʝʥʠʝ ʠʜʝʡ ʩʦʭʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. ʌʦʥʜ ʦʨʛʘʥʠʟʫʝʪ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ 

ʫʩʧʝʰʥʳʭ ʧʨʘʢʪʠʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʥʫʪʨʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ɺ ʨʘʤʢʘʭ ʠʟʜʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ ʌʦʥʜ çʊʨʘʝʢʪʦʨʠʷè ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʟʜʘʥʠʝ ʣʫʯʰʠʭ ʦʙʨʘʟʮʦʚ 

ʨʦʩʩʠʡʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

 

ɺʩʝ ʧʨʘʚʘ ʟʘʱʠʱʝʥʳ. ʇʨʦʠʟʚʝʜʝʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʯʘʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʠʢʘʢʘʷ ʯʘʩʪʴ ʵʣʝʢʪʨʦʥʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʜʘʥʥʦʡ ʢʥʠʛʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʘ ʚ ʢʘʢʦʡ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʬʦʨʤʝ ʠ ʢʘʢʠʤʠ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʩʨʝʜʩʪʚʘʤʠ, ʚʢʣʶʯʘʷ 

ʨʘʟʤʝʱʝʥʠʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʷʭ, ʜʣʷ ʧʫʙʣʠʯʥʦʛʦ ʠʣʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʟ ʧʠʩʴʤʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʚʣʘʜʝʣʴʮʘ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ. ɿʘ ʥʘʨʫʰʝʥʠʝ 

ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʳʧʣʘʪʘ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷ 

ʚ ʨʘʟʤʝʨʝ ʜʦ 5 ʤʣʥ. ʨʫʙʣʝʡ (ʩʪ. 49 ɿʆɸʇ), ʘ ʪʘʢʞʝ ʫʛʦʣʦʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚ ʚʠʜʝ 

ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ ʥʘ ʩʨʦʢ ʜʦ 6 ʣʝʪ (ʩʪ. 146 ʋʂ ʈʌ). 

 

* * *  

 

ʇʨʦʣʦʛ 
 

çʇʨʦʱʝ ʧʨʦʩʪʦʛʦ, ʷ ʩʘʤ ʵʪʦ ʚʳʯʠʩʣʠʣè. 

ʆʪʚʝʪ, ʜʘʥʥʳʡ ʀʩʘʘʢʦʤ ʅʴʶʪʦʥʦʤ ʕʜʤʫʥʜʫ ɻʘʣʣʝʶ ʥʘ ʚʦʧʨʦʩ ʦ 

ʪʦʤ, ʢʘʢ ʠʟ ʟʘʢʦʥʘ ʦʙʨʘʪʥʦʡ ʢʚʘʜʨʘʪʠʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʩʠʣʳ 

ʧʨʠʪʷʞʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʨʙʠʪʘ ʧʣʘʥʝʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʵʣʣʠʧʩ. 

ʇʨʦʮʠʪʠʨʦʚʘʥʦ ʚ ʢʥʠʛʝ çɺʝʣʠʢʠʝ ʤʘʪʝʤʘʪʠʢʠè ɻʝʨʙʝʨʪʘ 

ʋʵʩʪʨʝʥʘ ʊʝʨʥʙʫʣʣʘ 

 

12 ʥʦʷʙʨʷ 2014 ʛʦʜʘ ʨʘʟʫʤʥʳʡ ʠʥʦʧʣʘʥʝʪʷʥʠʥ, ʥʘʙʣʶʜʘʶʱʠʡ ʦʪʢʫʜʘ-ʥʠʙʫʜʴ ʠʟʜʘʣʝʢʘ 

ʉʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ, ʩʪʘʣ ʙʳ ʩʚʠʜʝʪʝʣʝʤ ʟʘʛʘʜʦʯʥʦʛʦ ʩʦʙʳʪʠʷ. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʩʷʮʝʚ ʜʦ ʵʪʦʛʦ ʢʨʦʭʦʪʥʳʡ ʘʧʧʘʨʘʪ ʩʣʝʜʦʚʘʣ ʟʘ ʦʜʥʦʡ ʢʦʤʝʪʦʡ ʥʘ ʝʝ ʧʫʪʠ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʠ 

ʙʳʣ ʧʨʠ ʵʪʦʤ ʧʘʩʩʠʚʝʥ ʠ ʪʠʭ. ɺʥʝʟʘʧʥʦ ʘʧʧʘʨʘʪ ʧʨʦʩʥʫʣʩʷ ʠ ʚʳʧʣʶʥʫʣ ʠʟ ʩʝʙʷ ʝʱʝ ʙʦʣʝʝ 

ʢʨʦʭʦʪʥʳʡ ʘʧʧʘʨʘʪʠʢ. ʊʦʪ ʦʧʫʩʪʠʣʩʷ ʥʘ ʫʛʦʣʴʥʦ-ʯʝʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʷʜʨʘ ʢʦʤʝʪʳ, ʫʜʘʨʠʣʩʷ 

ʦʙ ʥʝʝé ʠ ʦʪʩʢʦʯʠʣ. ʂʦʛʜʘ ʤʘʣʳʰ ʥʘʢʦʥʝʮ ʫʩʧʦʢʦʠʣʩʷ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʥ ʣʝʞʠʪ ʥʘ ʙʦʢʫ ʫ 

ʩʘʤʦʛʦ ʧʦʜʥʦʞʠʷ ʩʢʘʣʳ. 
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ʀʥʦʧʣʘʥʝʪʷʥʠʥ, ʧʦʥʷʚ ʠʟ ʧʨʦʠʩʭʦʜʷʱʝʛʦ, ʯʪʦ ʧʦʩʘʜʢʘ ʧʨʦʰʣʘ ʥʝ ʧʦ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʤʫ 

ʩʮʝʥʘʨʠʶ, ʥʘʚʝʨʥʦʝ, ʥʝ ʩʣʠʰʢʦʤ ʙʳ ʚʧʝʯʘʪʣʠʣʩʷ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʠʥʞʝʥʝʨʳ, ʩʪʦʷʚʰʠʝ ʟʘ 

ʜʚʫʤʷ ʘʧʧʘʨʘʪʘʤʠ, ʜʦʙʠʣʠʩʴ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʛʦ ʫʩʧʝʭʘ ï ʧʦʩʘʜʠʣʠ ʢʦʩʤʠʯʝʩʢʠʡ ʟʦʥʜ ʥʘ ʷʜʨʦ 

ʢʦʤʝʪʳ. ɸʧʧʘʨʘʪ ʧʦʢʨʫʧʥʝʝ ʥʘʟʳʚʘʣʩʷ Rosetta, ʧʦʤʝʥʴʰʝ ï Philae, ʘ ʢʦʤʝʪʘ ʥʘʟʳʚʘʣʘʩʴ 67P 

ʠʣʠ ʢʦʤʝʪʦʡ ʏʫʨʶʤʦʚʘ ï ɻʝʨʘʩʠʤʝʥʢʦ, ʧʦ ʠʤʝʥʘʤ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʝʡ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ 

ʨʝʘʣʠʟʦʚʘʥʘ ɽʚʨʦʧʝʡʩʢʠʤ ʢʦʩʤʠʯʝʩʢʠʤ ʘʛʝʥʪʩʪʚʦʤ, ʧʨʠʯʝʤ ʪʦʣʴʢʦ ʩʘʤ ʧʦʣʝʪ ʧʨʦʜʦʣʞʘʣʩʷ 

ʙʦʣʝʝ 10 ʣʝʪ. ʅʝʩʤʦʪʨʷ ʥʘ çʦʪʩʢʦʢè ʧʨʠ ʧʦʩʘʜʢʝ, Philae ʜʦʩʪʠʛ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʘʫʯʥʳʭ ʮʝʣʝʡ 

ʠ ʦʪʧʨʘʚʠʣ ʥʘ ɿʝʤʣʶ ʚʘʞʥʝʡʰʠʝ ʜʘʥʥʳʝ. Rosetta ʧʨʦʜʦʣʞʘʣʘ ʜʝʡʩʪʚʦʚʘʪʴ ʧʦ ʧʨʦʛʨʘʤʤʝ. 

ɿʘʯʝʤ ʩʘʜʠʪʴʩʷ ʥʘ ʢʦʤʝʪʫ? ʂʦʤʝʪʳ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʠ ʚʩʝ, ʯʪʦ ʥʘʤ ʫʜʘʩʪʩʷ ʦ 

ʥʠʭ ʚʳʷʩʥʠʪʴ, ʩʪʘʥʝʪ ʧʦʣʝʟʥʳʤ ʧʨʠʙʘʚʣʝʥʠʝʤ ʚ ʢʦʧʠʣʢʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ. ʅʘ ʙʦʣʝʝ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʦʛʜʘ ʚ ʩʚʦʝʤ ʜʚʠʞʝʥʠʠ ʢʦʤʝʪʳ ʧʨʠʙʣʠʞʘʶʪʩʷ 

ʢ ɿʝʤʣʝ, ʘ ʣʶʙʦʝ ʩʪʦʣʢʥʦʚʝʥʠʝ ʚʳʟʚʘʣʦ ʙʳ ʛʨʦʤʘʜʥʳʝ ʨʘʟʨʫʰʝʥʠʷ, ʪʘʢ ʯʪʦ ʙʳʣʦ ʙʳ 

ʙʣʘʛʦʨʘʟʫʤʥʦ ʚʳʷʩʥʠʪʴ ʟʘʨʘʥʝʝ, ʠʟ ʯʝʛʦ ʦʥʠ ʩʜʝʣʘʥʳ. ʆʨʙʠʪʫ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ 

ʧʨʠ ʧʦʤʦʱʠ ʨʘʢʝʪʳ ʠʣʠ ʷʜʝʨʥʦʛʦ ʟʘʨʷʜʘ, ʥʦ ʤʷʛʢʦʝ ʛʫʙʯʘʪʦʝ ʪʝʣʦ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ 

ʨʘʩʩʳʧʘʪʴʩʷ, ʪʦʣʴʢʦ ʫʩʫʛʫʙʠʚ ʧʨʦʙʣʝʤʫ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʪʨʝʪʴʷ ʧʨʠʯʠʥʘ. ʄʘʪʝʨʠʘʣ 

ʢʦʤʝʪ ʚʦʩʭʦʜʠʪ ʢʦ ʚʨʝʤʝʥʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʯʪʦ ʵʪʠ ʪʝʣʘ ʤʦʛʫʪ 

ʩʥʘʙʜʠʪʴ ʥʘʩ ʧʦʣʝʟʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʦ ʪʦʤ, ʢʘʢ ʚʦʟʥʠʢ ʦʢʨʫʞʘʶʱʠʡ ʥʘʩ ʤʠʨ. 

ɸʩʪʨʦʥʦʤʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʢʦʤʝʪʥʳʝ ʷʜʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ çʛʨʷʟʥʳʝ ʩʥʝʞʢʠè ï ʣʝʜ, 

ʧʦʢʨʳʪʳʡ ʪʦʥʢʠʤ ʩʣʦʝʤ ʧʳʣʠ. Philae ʩʫʤʝʣ ʧʦʜʪʚʝʨʜʠʪʴ ʵʪʫ ʛʠʧʦʪʝʟʫ ʜʣʷ ʢʦʤʝʪʳ 67P, 

ʧʨʝʞʜʝ ʯʝʤ ʝʛʦ ʙʘʪʘʨʝʠ ʨʘʟʨʷʜʠʣʠʩʴ ʠ ʘʧʧʘʨʘʪ ʟʘʤʦʣʯʘʣ. ɽʩʣʠ ɿʝʤʣʷ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ 

ʩʚʦʝʤ ʥʳʥʝʰʥʝʤ ʤʝʩʪʝ, ʥʘ ʪʦʤ ʞʝ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʉʦʣʥʮʘ, ʪʦ ʚʦʜʳ ʥʘ ʥʝʡ ʙʦʣʴʰʝ, ʯʝʤ 

ʜʦʣʞʥʦ ʙʳʣʦ ʙʳ ʙʳʪʴ. ʆʪʢʫʜʘ ʚʟʷʣʘʩʴ ʣʠʰʥʷʷ ʚʦʜʘ? ʆʜʥʘ ʠʟ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʛʠʧʦʪʝʟ 

ʩʚʷʟʘʥʘ ʩ ʙʦʤʙʘʨʜʠʨʦʚʢʦʡ ʤʠʣʣʠʦʥʘʤʠ ʢʦʤʝʪ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʠʥʝʩʝʥʥʳʡ ʠʤʠ ʣʝʜ ʨʘʩʪʘʷʣ, ʠ ʨʦʜʠʣʠʩʴ ʦʢʝʘʥʳ. ʇʦʨʘʟʠʪʝʣʴʥʦ, ʥʦ ʩʫʱʝʩʪʚʫʝʪ ʩʧʦʩʦʙ 

ʧʨʦʚʝʨʠʪʴ ʵʪʫ ʪʝʦʨʠʶ. ɺʦʜʘ ʩʦʩʪʦʠʪ ʠʟ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ. ɺʦʜʦʨʦʜ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʪʨʝʭ 

ʨʘʟʣʠʯʥʳʭ ʘʪʦʤʥʳʭ ʬʦʨʤʘʭ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʠʟʦʪʦʧʳ; ʚʩʝ ʦʥʠ ʩʦʜʝʨʞʘʪ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ 

ʧʨʦʪʦʥʦʚ ʠ ʵʣʝʢʪʨʦʥʦʚ (ʧʦ ʦʜʥʦʤʫ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ), ʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʯʠʩʣʫ ʥʝʡʪʨʦʥʦʚ. ɺ 

ʦʙʳʯʥʦʤ ʚʦʜʦʨʦʜʝ ʥʝʡʪʨʦʥʦʚ ʥʝʪ, ʚ ʜʝʡʪʝʨʠʠ ʦʥ ʦʜʠʥ, ʚ ʪʨʠʪʠʠ ʠʭ ʜʚʘ. ɽʩʣʠ ʦʢʝʘʥʳ ɿʝʤʣʠ 

ʦʙʷʟʘʥʳ ʩʚʦʠʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʢʦʤʝʪʘʤ, ʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʠʟʦʪʦʧʦʚ ʚ ʦʢʝʘʥʘʭ ʠ ʚ 

ʟʝʤʥʦʡ ʢʦʨʝ, ʧʦʨʦʜʳ ʢʦʪʦʨʦʡ ʪʦʞʝ ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʭ ʩʦʦʪʥʦʰʝʥʠʶ ʚ ʢʦʤʝʪʘʭ. 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ Philae ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 67P ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɿʝʤʣʝʡ) 

ʤʥʦʛʦ ʙʦʣʴʰʫʶ ʜʦʣʶ ʜʝʡʪʝʨʠʷ. ʂʦʥʝʯʥʦ, ʜʣʷ ʫʚʝʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʜʘʥʥʳʝ ʩ ʜʨʫʛʠʭ ʢʦʤʝʪ, ʥʦ ʫʞʝ ʩʝʡʯʘʩ ʢʦʤʝʪʥʘʷ ʪʝʦʨʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʢʝʘʥʦʚ ʥʘʯʠʥʘʝʪ 

ʚʳʛʣʷʜʝʪʴ ʰʘʪʢʦ. ɸʩʪʝʨʦʠʜʳ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʢʘʥʜʠʜʘʪʳ ʥʘ ʵʪʫ ʨʦʣʴ. 

 

* * *  

 

ʇʨʦʝʢʪ Rosetta ʣʠʰʴ ʦʜʠʥ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʨʘʩʪʫʪ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʦ ʦʪʧʨʘʚʢʝ ʚ 

ʢʦʩʤʦʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʢʘʢ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʠ 

ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʩʪʝʛʠʚʘʶʪ ʥʘʰʠ ʥʘʫʯʥʳʝ 

ʘʤʙʠʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʝʤʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʟʦʥʜʳ ʧʦʩʝʪʠʣʠ ï ʠ ʧʨʠʩʣʘʣʠ ʥʘʤ 

ʦʪʪʫʜʘ ʬʦʪʦʛʨʘʬʠʠ ï ʚʩʝ ʧʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʝʢʦʪʦʨʳʝ ʠʟ ʤʝʥʝʝ ʢʨʫʧʥʳʭ ʝʝ ʪʝʣ. 

ʇʨʦʮʝʩʩ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʨʘʟʚʠʚʘʣʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦ. ɸʤʝʨʠʢʘʥʩʢʠʝ ʘʩʪʨʦʥʘʚʪʳ ʚʳʩʘʜʠʣʠʩʴ ʥʘ 

ʃʫʥʝ ʚ 1969 ʛʦʜʫ. ʄʝʞʧʣʘʥʝʪʥʘʷ ʩʪʘʥʮʠʷ Pioneer 10, ʟʘʧʫʱʝʥʥʘʷ ʚ 1972-ʤ, ʧʦʩʝʪʠʣʘ ʖʧʠʪʝʨ 

ʠ ʧʨʦʜʦʣʞʠʣʘ ʩʚʦʡ ʧʫʪʴ ʟʘ ʧʨʝʜʝʣʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. Pioneer 11 ʙʳʣ ʟʘʧʫʱʝʥ ʩʣʝʜʦʤ ʟʘ 

ʥʠʤ, ʚ 1973 ʛʦʜʫ, ʠ ʧʨʦʰʝʣ ʪʘʢʞʝ ʚʙʣʠʟʠ ʉʘʪʫʨʥʘ. ɺ 1977 ʛʦʜʫ Voyager 1 ʠ Voyager 2 

ʦʪʧʨʘʚʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʪʴ ʵʪʠ ʤʠʨʳ ʠ ʝʱʝ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʝ ʧʣʘʥʝʪʳ ʋʨʘʥ ʠ ʅʝʧʪʫʥ. ɼʨʫʛʠʝ 

ʤʝʞʧʣʘʥʝʪʥʳʝ ʩʪʘʥʮʠʠ, ʟʘʧʫʱʝʥʥʳʝ ʨʘʟʥʳʤʠ ʩʪʨʘʥʘʤʠ ʠʣʠ ʛʨʫʧʧʘʤʠ ʩʪʨʘʥ, ʧʦʩʝʪʠʣʠ 

ʄʝʨʢʫʨʠʡ, ɺʝʥʝʨʫ ʠ ʄʘʨʩ. ʅʝʢʦʪʦʨʳʝ ʘʧʧʘʨʘʪʳ ʜʘʞʝ ʧʨʠʟʝʤʣʷʣʠʩʴ ʥʘ ɺʝʥʝʨʝ ʠ ʄʘʨʩʝ ʠ 

ʦʪʧʨʘʚʣʷʣʠ ʜʦʤʦʡ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ 2015 ʛʦʜʫ, ʢʦʛʜʘ ʷ ʧʠʰʫ ʵʪʫ ʢʥʠʛʫ, ʧʷʪʴ 

ʦʨʙʠʪʘʣʴʥʳʭ ʟʦʥʜʦʚ1 ʠ ʜʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʧʧʘʨʘʪʘ2 ʠʩʩʣʝʜʫʶʪ ʄʘʨʩ, Cassini ʥʘʭʦʜʠʪʩʷ ʥʘ 

                                                 
1 Mars Odyssey, MRO ʠ MAVEN (ʉʐɸ), Mars Express (ɽʂɸ), Mars Orbiter Mission (ʀʥʜʠʷ). 
 

2 ʈʦʚʝʨʳ NASA Opportunity ʠ Curiosity. ʈʦʚʝʨ Spirit ʧʝʨʝʩʪʘʣ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ 2011 ʛʦʜʫ. 
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ʦʨʙʠʪʝ ʚʦʢʨʫʛ ʉʘʪʫʨʥʘ, ʩʪʘʥʮʠʷ Dawn ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʎʝʨʝʨʳ ï ʙʳʚʰʝʛʦ ʘʩʪʝʨʦʠʜʘ, ʥʝ 

ʪʘʢ ʜʘʚʥʦ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʚ ʢʘʨʣʠʢʦʚʳʝ ʧʣʘʥʝʪʳ, ʘ ʩʪʘʥʮʠʷ New Horizons ʪʦʣʴʢʦ ʯʪʦ 

ʧʨʦʩʚʠʩʪʝʣʘ ʤʠʤʦ ʇʣʫʪʦʥʘ ʠ ʧʨʠʩʣʘʣʘ ʥʘʤ ʧʦʨʘʟʠʪʝʣʴʥʳʝ ʩʥʠʤʢʠ ʩʘʤʦʡ ʟʥʘʤʝʥʠʪʦʡ 

ʢʘʨʣʠʢʦʚʦʡ ʧʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʥʳʝ ʵʪʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʤʦʛʫʪ ʥʘʤ ʨʘʩʢʨʳʪʴ 

ʪʘʡʥʳ ʵʪʦʛʦ ʟʘʛʘʜʦʯʥʦʛʦ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ ʠ ʝʛʦ ʧʷʪʠ ʣʫʥ. ʋʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʇʣʫʪʦʥ 

ʯʫʪʴ-ʯʫʪʴ ʙʦʣʴʰʝ ʕʨʠʜʳ ï ʩʘʤʦʡ ʜʘʣʴʥʝʡ ʢʘʨʣʠʢʦʚʦʡ ʧʣʘʥʝʪʳ, ʨʘʥʝʝ ʩʯʠʪʘʚʰʝʡʩʷ ʥʘʠʙʦʣʝʝ 

ʢʨʫʧʥʦʡ ʠʟ ʥʠʭ. ʇʣʫʪʦʥ ʧʝʨʝʢʚʘʣʠʬʠʮʠʨʦʚʘʣʠ ʚ ʢʘʨʣʠʢʦʚʫʶ ʧʣʘʥʝʪʫ, ʯʪʦʙʳ ʥʝ ʧʨʠʩʚʘʠʚʘʪʴ 

ʕʨʠʜʝ ʩʪʘʪʫʩʘ ʧʦʣʥʦʮʝʥʥʦʡ ʧʣʘʥʝʪʳ. ɸ ʪʝʧʝʨʴ ʤʳ ʦʙʥʘʨʫʞʠʚʘʝʤ, ʯʪʦ ʤʦʞʥʦ ʙʳʣʦ ʥʝ 

ʙʝʩʧʦʢʦʠʪʴʩʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʥʘʯʠʥʘʝʤ ʠʩʩʣʝʜʦʚʘʪʴ ʤʝʥʝʝ ʢʨʫʧʥʳʝ, ʥʦ ʥʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳʝ ʪʝʣʘ: 

ʩʧʫʪʥʠʢʠ ʧʣʘʥʝʪ, ʘʩʪʝʨʦʠʜʳ ʠ ʢʦʤʝʪʳ. ʄʦʞʝʪ ʙʳʪʴ, ʵʪʦ ʝʱʝ ʥʝ çɿʚʝʟʜʥʳʡ ʧʫʪʴè, ʥʦ 

ʧʦʩʣʝʜʥʠʡ ʬʨʦʥʪʠʨ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʦʪʢʨʳʚʘʝʪʩʷ. 

ʂʦʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʵʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʥʘʫʢʘ, ʠ ʭʦʪʷ ʙʦʣʴʰʠʥʩʪʚʫ ʠʟ ʥʘʩ ʥʦʚʳʝ 

ʦʪʢʨʳʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʣʘʥʝʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʤʠ, ʝʩʪʴ ʣʶʜʠ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʧʦʯʣʠ ʙʳ, ʯʪʦʙʳ ʫʧʣʘʯʝʥʥʳʝ ʠʤʠ ʚ ʢʘʟʥʫ ʥʘʣʦʛʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩ ʙʦʣʝʝ 

ʧʨʠʟʝʤʣʝʥʥʳʤʠ ʮʝʣʷʤʠ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʪʦ ʥʘʰʘ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʦʟʜʘʚʘʪʴ ʪʦʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʪʝʣ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʘʚʠʪʘʮʠʠ, 

ʜʘʣʘ ʤʠʨʫ ʮʝʣʳʡ ʨʷʜ ʪʝʭʥʠʯʝʩʢʠʭ ʯʫʜʝʩ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʩʧʫʪʥʠʢʘʭ ɿʝʤʣʠ: ʩʧʫʪʥʠʢʦʚʦʝ ʪʝʣʝʚʠʜʝʥʠʝ, ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ, 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʧʫʪʥʠʢʠ, ʩʧʫʪʥʠʢʠ ʩʣʝʞʝʥʠʷ ʟʘ ʤʘʛʥʠʪʥʳʤʠ ʙʫʨʷʤʠ ʥʘ ʉʦʣʥʮʝ, 

ʩʧʫʪʥʠʢʠ, ʚʝʜʫʱʠʝ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ɿʝʤʣʠ ï 

ʚʧʣʦʪʴ ʜʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʣʦʙʘʣʴʥʦʡ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ GPS3. 

 

                                                                                                                                                                  
 
3 ʀ ʝʝ ʘʥʘʣʦʛʦʚ ʚ ʈʦʩʩʠʠ, ɽʚʨʦʧʝ ʠ ʂʠʪʘʝ. ï ʇʨʠʤ. ʨʝʜ. 
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ʇʨʝʜʳʜʫʱʠʤ ʧʦʢʦʣʝʥʠʷʤ ʧʦʜʦʙʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦʢʘʟʘʣʠʩʴ ʙʳ ʧʦʨʘʟʠʪʝʣʴʥʳʤʠ. ɼʘʞʝ ʚ 

1930-ʝ ʛʦʜʳ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʙʳʣʦ ʫʚʝʨʝʥʦ, ʯʪʦ ʯʝʣʦʚʝʢʫ ʥʠʢʦʛʜʘ ʥʝ ʧʦʙʳʚʘʪʴ ʥʘ ʃʫʥʝ. 

(ʀ ʩʝʛʦʜʥʷ ʥʘʡʜʝʪʩʷ ʥʝʤʘʣʦ ʜʦʚʦʣʴʥʦ ʥʘʠʚʥʳʭ ʧʦʢʣʦʥʥʠʢʦʚ ʪʝʦʨʠʠ ʟʘʛʦʚʦʨʘ, ʩʯʠʪʘʶʱʠʭ, 

ʯʪʦ ʥʦʛʘ ʯʝʣʦʚʝʯʝʩʢʘʷ ʥʘ ʃʫʥʫ ʠ ʥʝ ʩʪʫʧʘʣʘ, ʥʦ ʜʘʚʘʡʪʝ ʥʝ ʙʫʜʝʤ ʟʘʪʨʘʛʠʚʘʪʴ ʵʪʫ ʪʝʤʫ, ʘ ʪʦ 

ʚʳ ʤʝʥʷ ʥʝ ʦʩʪʘʥʦʚʠʪʝ.) ʊʦʛʜʘ ʰʣʠ ʛʦʨʷʯʠʝ ʩʧʦʨʳ ʜʘʞʝ ʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʧʦʣʝʪʦʚ4. ʅʝʢʦʪʦʨʳʝ ʥʘʩʪʘʠʚʘʣʠ, ʯʪʦ ʨʘʢʝʪʳ ʥʝ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʚ ʢʦʩʤʦʩʝ, 

ʧʦʪʦʤʫ ʯʪʦ çʪʘʤ ʥʝ ʦʪ ʯʝʛʦ ʦʪʪʘʣʢʠʚʘʪʴʩʷè, ʟʘʙʳʚʘʷ ʦ ʪʨʝʪʴʝʤ ʟʘʢʦʥʝ ʜʚʠʞʝʥʠʷ ʅʴʶʪʦʥʘ ï ʦ 

ʪʦʤ, ʯʪʦ ʢʘʞʜʦʝ ʜʝʡʩʪʚʠʝ ʧʦʨʦʞʜʘʝʪ ʨʘʚʥʦʝ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ5. 

                                                 
4 çʕʪʘ ʛʣʫʧʘʷ ʠʜʝʷ ʩʪʨʝʣʷʪʴ ʚ ʃʫʥʫ ï ʧʨʠʤʝʨ ʪʦʛʦ ʘʙʩʫʨʜʘ, ʜʦ ʢʦʪʦʨʦʛʦ ʧʦʨʦʯʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʤʦʞʝʪ 
ʜʦʚʝʩʪʠ ʫʯʝʥʳʭ. ʏʪʦʙʳ ʚʳʨʚʘʪʴʩʷ ʠʟ ʟʝʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ, ʩʥʘʨʷʜʫ ʥʫʞʥʘ ʩʢʦʨʦʩʪʴ 7 ʤʠʣʴ ʚ ʩʝʢʫʥʜʫ. ʊʝʧʣʦʚʘʷ 
ʵʥʝʨʛʠʷ ʧʨʠ ʪʘʢʦʡ ʩʢʦʨʦʩʪʠ ʨʘʚʥʘ 15 180 ʢʘʣʦʨʠʡ [ʥʘ ʛʨʘʤʤ]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʪʘʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʥʝʚʦʟʤʦʞʥʳʤè ï ɸʣʝʢʩʘʥʜʝʨ ɹʠʢʝʨʪʦʥ, ʧʨʦʬʝʩʩʦʨ ʭʠʤʠʠ, 1926 ʛʦʜ 
çʗ ʜʝʨʟʥʫ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʫʪʝʰʝʩʪʚʠʝ ʥʘ ʃʫʥʫ ʩʠʣʘʤʠ ʯʝʣʦʚʝʢʘ ʥʝ ʧʨʦʠʟʦʡʜʝʪ ʥʠʢʦʛʜʘ, ʥʝʩʤʦʪʨʷ ʥʠ ʥʘ ʢʘʢʠʝ 
ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷè ï ʃʠ ʜʝ ʌʦʨʝʩʪ, ʠʟʦʙʨʝʪʘʪʝʣʴ ʵʣʝʢʪʨʦʥʥʦʡ ʣʘʤʧʳ, 1957 ʛʦʜ. 
çʅʝʪ ʥʠʢʘʢʦʡ ʥʘʜʝʞʜʳ ʨʝʘʣʠʟʦʚʘʪʴ ʬʘʥʪʘʩʪʠʯʝʩʢʫʶ ʠʜʝʶ ʜʦʩʪʠʯʴ ʃʫʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʙʘʨʴʝʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʧʨʠʪʷʞʝʥʠʷ ɿʝʤʣʠ, ʥʝʧʨʝʦʜʦʣʠʤʳè ï ʌʦʨʝʩʪ ʄʦʫʣʪʦʥ, ʘʩʪʨʦʥʦʤ, 1932 ʛʦʜ. 

 

5 ɺ ʨʝʜʘʢʮʠʦʥʥʦʡ ʩʪʘʪʴʝ 1920 ʛʦʜʘ ʛʘʟʝʪʘ The New York Times ʧʠʩʘʣʘ: çʇʨʦʬʝʩʩʦʨ ɻʦʜʜʘʨʜé ʥʝ ʟʥʘʝʪ 
ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʜʝʡʩʪʚʠʝʤ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʤ ʠ ʥʝ ʧʦʥʠʤʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʤʝʪʴ ʯʪʦ-ʥʠʙʫʜʴ ʧʦʣʫʯʰʝ 
ʚʘʢʫʫʤʘ, ʦʪ ʯʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʪʪʦʣʢʥʫʪʴʩʷè. 
ʊʨʝʪʠʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ ʛʣʘʩʠʪ, ʯʪʦ ʢʘʞʜʦʤʫ ʜʝʡʩʪʚʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʚʥʦʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʦʝ 
ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ. ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʣʝʜʫʝʪ ʠʟ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ, ʠ ʥʠʢʘʢʦʡ ʩʨʝʜʳ, ʦʪ ʢʦʪʦʨʦʡ 
ʥʫʞʥʦ ʙʳʣʦ ʙʳ ʦʪʪʘʣʢʠʚʘʪʴʩʷ, ʥʝ ʪʨʝʙʫʝʪʩʷ. ʊʘʢʘʷ ʩʨʝʜʘ ʪʦʣʴʢʦ ʟʘʪʨʫʜʥʷʣʘ ʙʳ ʜʚʠʞʝʥʠʝ, ʘ ʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʝʤʫ. ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ 1969 ʛʦʜʫ, ʢʦʛʜʘ ʘʩʪʨʦʥʘʚʪʳ Apollo 11 ʙʳʣʠ ʫʞʝ ʥʘ ʧʫʪʠ ʢ ʃʫʥʝ, 
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ʉʝʨʴʝʟʥʳʝ ʫʯʝʥʳʝ ʫʧʦʨʥʦ ʥʘʩʪʘʠʚʘʣʠ, ʯʪʦ ʠʜʝʷ ʩ ʨʘʢʝʪʦʡ ʥʠ ʟʘ ʯʪʦ ʥʝ ʩʨʘʙʦʪʘʝʪ, ʧʦʪʦʤʫ ʯʪʦ, 

ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʥʷʪʴ ʨʘʢʝʪʫ ʚ ʚʦʟʜʫʭ, ʥʫʞʥʦ ʤʥʦʛʦ ʪʦʧʣʠʚʘ, ʟʘʪʝʤ ʥʫʞʥʦ ʝʱʝ ʪʦʧʣʠʚʦ, 

ʯʪʦʙʳ ʧʦʜʥʷʪʴ ʪʦʧʣʠʚʦ, ʟʘʪʝʤ ʝʱʝ ʪʦʧʣʠʚʦ, ʯʪʦʙʳ ʧʦʜʥʷʪʴ ʫʞʝ ʵʪʦé ʧʨʠʪʦʤ ʯʪʦ ʝʱʝ ʥʘ 

ʨʠʩʫʥʢʝ ʚ ʢʠʪʘʡʩʢʦʤ ʤʘʥʫʩʢʨʠʧʪʝ XIV ʚʝʢʘ çʍʦʣʫʥʮʟʠʥè (çʆʧʠʩʘʥʠʝ ʦʛʥʝʥʥʦʛʦ ʜʨʘʢʦʥʘè) 

ʝʛʦ ʘʚʪʦʨ ʖʡ ʎʟʷʦ ʠʟʦʙʨʘʟʠʣ ʦʛʥʝʥʥʦʛʦ ʜʨʘʢʦʥʘ, ʠʣʠ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʫʶ ʨʘʢʝʪʫ. ɺ ʵʪʦʤ 

ʢʠʪʘʡʩʢʦʤ ʤʦʨʩʢʦʤ ʦʨʫʞʠʠ ʧʨʠ ʧʦʤʦʱʠ ʩʙʨʘʩʳʚʘʝʤʳʭ ʫʩʢʦʨʠʪʝʣʝʡ ʟʘʧʫʩʢʘʣʘʩʴ ʚʝʨʭʥʷʷ 

ʩʪʫʧʝʥʴ ʚ ʬʦʨʤʝ ʛʦʣʦʚʳ ʜʨʘʢʦʥʘ, ʟʘʨʷʞʝʥʥʦʡ ʦʛʥʝʥʥʳʤʠ ʩʪʨʝʣʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʩʪʨʝʣʠʚʘʣʠʩʴ 

ʠʟ ʥʝʝ ʯʝʨʝʟ ʨʦʪ. ʂʦʥʨʘʜ ʍʘʘʩ ʧʨʦʠʟʚʝʣ ʧʝʨʚʳʡ ʝʚʨʦʧʝʡʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ 

ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʤʠ ʨʘʢʝʪʘʤʠ ʚ 1551 ʛʦʜʫ. ʇʠʦʥʝʨʳ ʨʘʢʝʪʦʩʪʨʦʝʥʠʷ XX ʚʝʢʘ ʫʢʘʟʳʚʘʣʠ, ʯʪʦ 

ʧʝʨʚʘʷ ʩʪʫʧʝʥʴ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʨʘʢʝʪʳ ʩʤʦʞʝʪ ʧʦʜʥʷʪʴ ʚʪʦʨʫʶ ʩʪʫʧʝʥʴ ʚʤʝʩʪʝ ʩ ʝʝ 

ʪʦʧʣʠʚʦʤ, ʝʩʣʠ ʚʝʩʴ ʣʠʰʥʠʡ ʚʝʩ ʫʞʝ ʦʪʨʘʙʦʪʘʥʥʦʡ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʙʫʜʝʪ ʦʪʙʨʦʰʝʥ. 

ʂʦʥʩʪʘʥʪʠʥ ʎʠʦʣʢʦʚʩʢʠʡ ʦʧʫʙʣʠʢʦʚʘʣ ʧʦʜʨʦʙʥʳʝ ʠ ʨʝʘʣʠʩʪʠʯʥʳʝ ʨʘʩʯʝʪʳ ʥʘ ʪʝʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʚ 1911 ʛʦʜʫ. 

ʀʪʘʢ, ʤʳ ʜʦʙʨʘʣʠʩʴ ʜʦ ʃʫʥʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʚʦʟʨʘʞʝʥʠʷ ʩʢʝʧʪʠʢʦʚ, ʜʦʙʨʘʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʪʝʭ ʩʘʤʳʡ ʠʜʝʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʜʘʞʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʠʟ-ʟʘ ʩʚʦʝʡ ʟʘʰʦʨʝʥʥʦʩʪʠ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʪʦʣʴʢʦ ʙʣʠʞʘʡʰʫʶ ʢ ʥʘʤ ʦʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʛʣʷʜʥʳʤʠ ʜʘʣʷʤʠ ɺʩʝʣʝʥʥʦʡ. ʄʳ ʚʩʝ ʝʱʝ ʥʝ ʚʳʩʘʜʠʣʠʩʴ 

ʥʠ ʥʘ ʦʜʥʦʡ ʧʣʘʥʝʪʝ, ʠ ʜʘʞʝ ʙʣʠʞʘʡʰʠʝ ʟʚʝʟʜʳ ʧʦʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘʤ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʜʦʩʪʠʞʠʤʳʤʠ. ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʙʳ ʩʦʪʥʠ ʣʝʪ, ʯʪʦʙʳ ʪʫʜʘ 

ʜʦʙʨʘʪʴʩʷ, ʜʘʞʝ ʝʩʣʠ ʙʳ ʥʘʤ ʫʜʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ ʥʘʜʝʞʥʳʡ ʤʝʞʟʚʝʟʜʥʳʡ ʢʦʨʘʙʣʴ. ʅʦ ʤʳ ʫʞʝ 

ʥʘʯʘʣʠ ʩʚʦʡ ʧʫʪʴ. 

 

* * *  

 

ɺʩʝ ʵʪʠ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʩʚʦʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʩʤʦʩʘ ʦʙʝʩʧʝʯʝʥʳ ʥʝ ʪʦʣʴʢʦ 

ʭʠʪʨʦʫʤʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ, ʥʦ ʠ ʜʣʠʥʥʦʡ ʩʝʨʠʝʡ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ, ʢʦʪʦʨʘʷ 

ʪʷʥʝʪʩʷ ʚ ʧʨʦʰʣʦʝ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ ʪʨʠ ʪʳʩʷʯʠ ʣʝʪ ʠ ʚʦʩʭʦʜʠʪ ʢ ʜʨʝʚʥʝʤʫ ɺʘʚʠʣʦʥʫ. 

ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʵʪʠʭ ʜʦʩʪʠʞʝʥʠʡ ʟʘʥʠʤʘʝʪ ʤʘʪʝʤʘʪʠʢʘ. ʂʦʥʝʯʥʦ, ʠʥʞʝʥʝʨʥʦʝ ʜʝʣʦ 

ʪʦʞʝ ʠʛʨʘʝʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ, ʠ ʙʝʟ ʦʪʢʨʳʪʠʡ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʷʭ ʤʳ 

ʥʝ ʩʤʦʛʣʠ ʙʳ ʥʠ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʠ ʩʦʙʨʘʪʴ ʠʟ ʥʠʭ ʨʘʙʦʪʘʶʱʠʡ 

ʢʦʩʤʠʯʝʩʢʠʡ ʟʦʥʜ, ʥʦ ʷ ʩʦʩʨʝʜʦʪʦʯʫʩʴ ʥʘ ʪʦʤ, ʢʘʢ ʤʘʪʝʤʘʪʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ 

ʥʘʰʠʭ ʟʥʘʥʠʡ ʦ ɺʩʝʣʝʥʥʦʡ. 

ʉ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʠʩʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʤʦʩʘ ʠ ʠʩʪʦʨʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠʜʫʪ ʨʫʢʘ ʦʙ 

ʨʫʢʫ. ɹʝʟ ʤʘʪʝʤʘʪʠʢʠ ʤʳ ʥʝ ʩʤʦʛʣʠ ʙʳ ʧʦʥʷʪʴ ʉʦʣʥʮʝ, ʃʫʥʫ, ʧʣʘʥʝʪʳ, ʟʚʝʟʜʳ ʠ ʦʛʨʦʤʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚʩʝ ʚʤʝʩʪʝ ʠ ʦʙʨʘʟʫʶʪ ʢʦʩʤʦʩ ï ɺʩʝʣʝʥʥʫʶ ʚʦ 

ʚʩʝʤ ʝʝ ʚʝʣʠʢʦʣʝʧʠʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯ ʣʝʪ ʤʘʪʝʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʜʣʷ ʥʘʩ ʩʘʤʳʤ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʥʠʤʘʥʠʷ, ʟʘʧʠʩʠ ʠ ʧʨʝʜʩʢʘʟʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ɹʦʣʝʝ 

ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨʘʭ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ɼʨʝʚʥʝʡ ʀʥʜʠʠ ʦʢʦʣʦ 500 ʛʦʜʘ ʥʘʰʝʡ ʵʨʳ, 

ʤʘʪʝʤʘʪʠʢʘ ʩʯʠʪʘʣʘʩʴ ʧʦʜʨʘʟʜʝʣʦʤ ʘʩʪʨʦʥʦʤʠʠ. ʀ ʥʘʦʙʦʨʦʪ, ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʫʞʝ 

ʙʦʣʝʝ ʪʨʝʭ ʪʳʩʷʯ ʣʝʪ ʚʣʠʷʶʪ ʥʘ ʨʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʢʠ, ʚʜʦʭʥʦʚʣʷʷ ʫʯʝʥʳʭ ʥʘ ʚʩʝ ï ʦʪ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʟʘʪʤʝʥʠʡ ʚ ʜʨʝʚʥʝʤ ɺʘʚʠʣʦʥʝ ʜʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ, ʪʝʦʨʠʠ 

ʭʘʦʩʘ ʠ ʢʨʠʚʠʟʥʳ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʩʥʦʚʥʦʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʤʘʪʝʤʘʪʠʢʠ ʙʳʣʘ ʟʘʧʠʩʴ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʟʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʘʢʠʤʠ ʷʚʣʝʥʠʷʤʠ, ʢʘʢ ʩʦʣʥʝʯʥʳʝ ʟʘʪʤʝʥʠʷ, 

ʢʦʛʜʘ ʃʫʥʘ ʥʘ ʚʨʝʤʷ ʟʘʢʨʳʚʘʝʪ ʉʦʣʥʮʝ, ʠʣʠ ʣʫʥʥʳʝ ʟʘʪʤʝʥʠʷ, ʢʦʛʜʘ ʃʫʥʘ ʥʘ ʚʨʝʤʷ ʟʘʭʦʜʠʪ ʚ 

ʪʝʥʴ ɿʝʤʣʠ. ʈʘʟʤʳʰʣʷʷ ʦ ʛʝʦʤʝʪʨʠʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʧʠʦʥʝʨʳ ʘʩʪʨʦʥʦʤʠʠ ʜʦʛʘʜʘʣʠʩʴ, 

ʯʪʦ ɿʝʤʣʷ ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ, ʭʦʪʷ ʜʣʷ ʟʝʤʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʚʩʝ ʚʳʛʣʷʜʠʪ ʥʘʦʙʦʨʦʪ. 

ɼʨʝʚʥʠʝ ʩʫʤʝʣʠ ʪʘʢʞʝ ʩʦʝʜʠʥʠʪʴ ʥʘʙʣʶʜʝʥʠʷ ʩ ʛʝʦʤʝʪʨʠʝʡ ʩ ʮʝʣʴʶ ʦʮʝʥʠʪʴ ʨʘʟʤʝʨ ɿʝʤʣʠ ʠ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʃʫʥʳ ʠ ʜʦ ʉʦʣʥʮʘ. 

                                                                                                                                                                  
ʛʘʟʝʪʘ ʧʨʠʥʝʩʣʘ ʠʟʚʠʥʝʥʠʷ ʟʘ ʵʪʫ ʦʰʠʙʢʫ. ʅʘ ʢʘʞʜʫʶ ʧʫʙʣʠʢʘʮʠʶ ʥʘʡʜʝʪʩʷ ʨʘʚʥʦʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ 
ʦʧʨʦʚʝʨʞʝʥʠʝ. 
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ɹʦʣʝʝ ʛʣʫʙʦʢʠʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʚʳʚʦʜʳ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʦʢʦʣʦ 1600 ʛʦʜʘ, ʢʦʛʜʘ ʀʦʛʘʥʥ 

ʂʝʧʣʝʨ ʦʪʢʨʳʣ ʚ ʦʨʙʠʪʘʭ ʧʣʘʥʝʪ ʪʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ï ʪʨʠ çʟʘʢʦʥʘè. ɺ 1679 

ʛʦʜʫ ʀʩʘʘʢ ʅʴʶʪʦʥ ʟʘʥʦʚʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣ ʟʘʢʦʥʳ ʂʝʧʣʝʨʘ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʛʨʘʥʜʠʦʟʥʫʶ 

ʪʝʦʨʠʶ, ʦʧʠʩʳʚʘʶʱʫʶ ʥʝ ʪʦʣʴʢʦ ʜʚʠʞʝʥʠʝ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʜʚʠʞʝʥʠʝ 

ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʥʝʙʝʩʥʳʭ ʪʝʣ. ʕʪʦ ʙʳʣʘ ʪʝʦʨʠʷ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ï ʦʜʥʦ ʠʟ 

ʮʝʥʪʨʘʣʴʥʳʭ ʦʪʢʨʳʪʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʝʛʦ ʵʧʦʭʘʣʴʥʦʤ ʪʨʘʢʪʘʪʝ çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʯʘʣʘ 

ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠè (Philosophiae Naturalis Principia Mathematica). ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ 

ʪʷʛʦʪʝʥʠʷ ʦʧʠʩʳʚʘʝʪ, ʢʘʢ ʢʘʞʜʦʝ ʪʝʣʦ ʚʦ ɺʩʝʣʝʥʥʦʡ ʧʨʠʪʷʛʠʚʘʝʪ ʣʶʙʦʝ ʜʨʫʛʦʝ ʪʝʣʦ. 

ʉʦʚʤʝʩʪʠʚ ʪʝʦʨʠʶ ʪʷʛʦʪʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʟʘʢʦʥʘʤʠ ʦ ʜʚʠʞʝʥʠʠ ʪʝʣ, 

ʠʩʩʣʝʜʦʚʘʪʴ ʢʦʪʦʨʳʝ ʥʘʯʘʣ ɻʘʣʠʣʝʡ ʩʪʦʣʝʪʠʝʤ ʨʘʥʴʰʝ, ʅʴʶʪʦʥ ʩʤʦʛ ʦʙʲʷʩʥʠʪʴ ʠ 

ʧʨʝʜʩʢʘʟʘʪʴ ʤʥʦʞʝʩʪʚʦ ʥʝʙʝʩʥʳʭ ʷʚʣʝʥʠʡ. ɺ ʙʦʣʝʝ ʦʙʱʝʤ ʧʣʘʥʝ: ʦʥ ʠʟʤʝʥʠʣ ʥʘʰʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʠʨʦʜʥʦʤ ʤʠʨʝ ʠ ʧʨʦʠʟʚʝʣ ʥʘʫʯʥʫʶ ʨʝʚʦʣʶʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʦʜʦʣʞʘʝʪ 

ʧʨʦʢʣʘʜʳʚʘʪʴ ʥʘʤ ʧʫʪʴ ʠ ʩʝʛʦʜʥʷ. ʅʴʶʪʦʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ (ʯʘʩʪʦ) 

ʫʧʨʘʚʣʷʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʠ ʯʪʦ, ʨʘʟʦʙʨʘʚʰʠʩʴ ʚ ʵʪʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ, ʤʳ ʩʤʦʞʝʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʨʠʨʦʜʫ. ɺʦ ʚʨʝʤʝʥʘ ʅʴʶʪʦʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʟʘʢʦʥʳ ʦʙʲʷʩʥʷʣʠ ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʥʝʙʝʩʘʭ, ʥʦ ʥʝ ʠʤʝʣʠ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ, ʧʦʞʘʣʫʡ, ʥʘʚʠʛʘʮʠʠ. 

 

* * *  

 

ɺʩʝ ʠʟʤʝʥʠʣʦʩʴ, ʢʦʛʜʘ ʚ 1957 ʛʦʜʫ ʉʉʉʈ ʟʘʧʫʩʪʠʣ ʥʘ ʥʠʟʢʫʶ ʦʢʦʣʦʟʝʤʥʫʶ ʦʨʙʠʪʫ ʧʝʨʚʳʡ 

ʩʧʫʪʥʠʢ, ʜʘʚ ʪʝʤ ʩʘʤʳʤ ʩʪʘʨʪʦʚʳʡ ʩʠʛʥʘʣ ʠ ʧʦʣʦʞʠʚ ʥʘʯʘʣʦ ʢʦʩʤʠʯʝʩʢʦʡ ʛʦʥʢʝ. ɽʩʣʠ ʚʳ 

ʩʤʦʪʨʠʪʝ ʬʫʪʙʦʣ ʧʦ ʩʧʫʪʥʠʢʦʚʦʤʫ ʪʝʣʝʚʠʜʝʥʠʶ, ʠʣʠ ʦʧʝʨʫ, ʠʣʠ ʢʦʤʝʜʠʠ, ʠʣʠ 

ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʝ ʬʠʣʴʤʳ, ʪʦ ʚʳ ʧʦʞʠʥʘʝʪʝ ʨʝʘʣʴʥʳʝ ʧʣʦʜʳ ʅʴʶʪʦʥʦʚʳʭ ʦʟʘʨʝʥʠʡ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʫʩʧʝʭʠ ʅʴʶʪʦʥʘ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʫʯʝʥʳʝ ʥʘʯʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ɺʩʝʣʝʥʥʫʶ ʢʘʢ ʯʘʩʦʚʦʡ ʤʝʭʘʥʠʟʤ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʪʝʣʘ ʚʦʣʰʝʙʥʳʤ ʦʙʨʘʟʦʤ ʩʣʝʜʫʶʪ ʧʦ ʧʫʪʷʤ, 

ʧʨʦʣʦʞʝʥʥʳʤ ʜʣʷ ʥʠʭ ʥʘ ʟʘʨʝ ʪʚʦʨʝʥʠʷ. ʉʯʠʪʘʣʦʩʴ, ʢ ʧʨʠʤʝʨʫ, ʯʪʦ ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʥʳʥʝʰʥʝʤ ʩʚʦʝʤ ʩʦʩʪʦʷʥʠʠ ʠ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʚʨʝʤʝʥ ʪʝ ʞʝ ʧʣʘʥʝʪʳ 

ʜʚʠʛʘʣʠʩʴ ʧʦ ʪʝʤ ʞʝ ʧʦʯʪʠ ʢʨʫʛʦʚʳʤ ʦʨʙʠʪʘʤ. ʇʨʘʚʜʘ, ʚʩʝ ʥʝʤʥʦʛʦ ʢʦʣʝʙʘʣʦʩʴ; ʧʨʦʛʨʝʩʩ ʚ 

ʠʟʤʝʨʝʥʠʷʭ ʧʝʨʠʦʜʘ ʧʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʛʦʚʦʨʠʣ ʦʙ ʵʪʦʤ ʩʦʚʝʨʰʝʥʥʦ ʷʩʥʦ. 

ʇʨʠ ʵʪʦʤ ʙʳʪʦʚʘʣʦ ʤʥʝʥʠʝ, ʯʪʦ ʥʠʯʝʛʦ ʥʠʢʦʛʜʘ ʥʝ ʤʝʥʷʣʦʩʴ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʥʘʯʠʪʝʣʴʥʦ, ʥʝ 

ʤʝʥʷʝʪʩʷ ʠ ʤʝʥʷʪʴʩʷ ʥʝ ʙʫʜʝʪ ʚʦ ʚʝʢʠ ʚʝʢʦʚ. ɺ ʝʚʨʦʧʝʡʩʢʦʡ ʨʝʣʠʛʠʠ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ 

ʥʝʤʳʩʣʠʤʳʤ, ʯʪʦ ʩʘʤʦʝ ʩʦʚʝʨʰʝʥʥʦʝ ʪʚʦʨʝʥʠʝ ɹʦʛʘ ï ɺʩʝʣʝʥʥʘʷ ï ʚ ʧʨʦʰʣʦʤ ʤʦʛʣʦ ʙʳʪʴ 

ʠʥʳʤ. ʊʘʢʦʝ ʤʝʭʘʥʠʩʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʛʫʣʷʨʥʦʤ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʤ ʢʦʩʤʦʩʝ 

ʛʦʩʧʦʜʩʪʚʦʚʘʣʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʩʦʪʝʥ ʣʝʪ. 

ʅʦ ʪʝʧʝʨʴ ʦʥʦ ʫʞʝ ʫʰʣʦ ʚ ʧʨʦʰʣʦʝ. ʅʝʜʘʚʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʤʘʪʝʤʘʪʠʢʝ, ʪʘʢʠʝ ʢʘʢ ʪʝʦʨʠʷ 

ʭʘʦʩʘ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʦʱʥʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʱʝʣʢʘʪʴ ʥʫʞʥʳʝ 

ʯʠʩʣʘ ʩ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʢʘʢ ʦʨʝʰʢʠ, ʩʠʣʴʥʦ ʠʟʤʝʥʠʣʠ ʥʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʢʦʩʤʦʩʝ. çʏʘʩʦʚʘʷè ʤʦʜʝʣʴ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʠʤʝʥʠʤʘ ʥʘ ʢʦʨʦʪʢʠʭ 

ʧʨʦʤʝʞʫʪʢʘʭ ʚʨʝʤʝʥʠ, ʘ ʚ ʘʩʪʨʦʥʦʤʠʠ ʠ ʤʠʣʣʠʦʥ ʣʝʪ ʦʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ ʢʦʨʦʪʢʠʤ 

ʧʨʦʤʝʞʫʪʢʦʤ. ʅʦ ʟʘʪʦ ʪʝʧʝʨʴ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʘʰʝ ʢʦʩʤʠʯʝʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ï ʵʪʦ ʤʝʩʪʦ, ʛʜʝ 

ʤʠʨʳ ʠ ʧʨʝʞʜʝ ʤʠʛʨʠʨʦʚʘʣʠ ʩ ʦʜʥʦʡ ʦʨʙʠʪʳ ʥʘ ʜʨʫʛʫʶ ʠ ʚʧʨʝʜʴ ʙʫʜʫʪ ʵʪʠʤ ʟʘʥʠʤʘʪʴʩʷ. ɼʘ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʯʝʥʴ ʜʦʣʛʠʝ ʧʝʨʠʦʜʳ ʩʧʦʢʦʡʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʥʦ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʦʥʠ 

ʩʤʝʥʷʶʪʩʷ ʚʟʨʳʚʘʤʠ ʙʝʰʝʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʅʝʧʨʝʣʦʞʥʳʝ ʟʘʢʦʥʳ, ʧʦʨʦʜʠʚʰʠʝ ʚ ʩʚʦʝ ʚʨʝʤʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʯʘʩʦʚʦʤ ʤʝʭʘʥʠʟʤʝ ɺʩʝʣʝʥʥʦʡ, ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʠ ʚʥʝʟʘʧʥʳʝ ʧʝʨʝʤʝʥʳ, 

ʠ ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʵʢʩʮʝʥʪʨʠʯʥʦʝ ʧʦʚʝʜʝʥʠʝ ʥʝʙʝʩʥʳʭ ʪʝʣ. 

ʉʮʝʥʘʨʠʠ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʘʩʪʨʦʥʦʤʳ, ʯʘʩʪʦ ʚʝʩʴʤʘ ʜʨʘʤʘʪʠʯʥʳ. ɺ ʧʝʨʠʦʜ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʢ ʧʨʠʤʝʨʫ, ʮʝʣʳʝ ʤʠʨʳ ʩʪʘʣʢʠʚʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʩ 

ʘʧʦʢʘʣʠʧʪʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʂʦʛʜʘ-ʥʠʙʫʜʴ, ʚ ʦʪʜʘʣʝʥʥʦʤ ʙʫʜʫʱʝʤ, ʵʪʦ, ʚʝʨʦʷʪʥʦ, 

ʧʨʦʠʟʦʡʜʝʪ ʩʥʦʚʘ: ʩʫʱʝʩʪʚʫʝʪ ʥʝʙʦʣʴʰʦʡ ʰʘʥʩ ʥʘ ʪʦ, ʯʪʦ ʦʜʥʘ ʠʟ ʜʚʫʭ ʧʣʘʥʝʪ ï ʠʣʠ 

ʄʝʨʢʫʨʠʡ, ʠʣʠ ɺʝʥʝʨʘ ï ʦʙʨʝʯʝʥʘ, ʥʦ ʤʳ ʥʝ ʟʥʘʝʤ, ʢʘʢʘʷ ʠʤʝʥʥʦ. ɺʦʟʤʦʞʥʦ, ʦʥʠ ʦʙʨʝʯʝʥʳ 

ʦʙʝ, ʘ ʙʳʪʴ ʤʦʞʝʪ, ʦʥʠ ʤʦʛʫʪ ʠ ʥʘʩ ʧʨʠʭʚʘʪʠʪʴ ʩ ʩʦʙʦʡ. ʆʜʥʦ ʪʘʢʦʝ ʩʪʦʣʢʥʦʚʝʥʠʝ, ʚʝʨʦʷʪʥʦ, 
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ʧʨʠʚʝʣʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʃʫʥʳ. ɿʚʫʯʠʪ ʢʘʢ ʩʶʞʝʪ ʠʟ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʠ, ʧʨʘʚʜʘ? ʊʘʢ ʠ 

ʝʩʪʴé ʅʦ ʵʪʦ ʬʘʥʪʘʩʪʠʢʘ ʥʘʠʣʫʯʰʝʛʦ ʩʦʨʪʘ, çʪʚʝʨʜʘʷè ʥʘʫʯʥʘʷ ʬʘʥʪʘʩʪʠʢʘ, ʛʜʝ ʟʘ ʧʨʝʜʝʣʳ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʭʦʜʠʪ ʪʦʣʴʢʦ ʬʘʥʪʘʩʪʠʯʝʩʢʘʷ ʠʜʝʷ, ʢʦʪʦʨʘʷ ʠ ʜʘʝʪ 

ʪʦʣʯʦʢ ʨʘʟʚʠʪʠʶ ʩʶʞʝʪʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʝʪ ʥʠʢʘʢʦʡ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʠʜʝʠ, ʘ ʝʩʪʴ ʪʦʣʴʢʦ 

ʥʝʦʞʠʜʘʥʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʪʢʨʳʪʠʝ. 

ʄʘʪʝʤʘʪʠʢʘ ʩʬʦʨʤʠʨʦʚʘʣʘ ʥʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʩʤʦʩʝ ʥʘ ʚʩʝʭ ʤʘʩʰʪʘʙʘʭ, ʠʜʝʪ ʣʠ ʨʝʯʴ ʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠ ʜʚʠʞʝʥʠʠ ʃʫʥʳ, ʦ ʜʚʠʞʝʥʠʷʭ ʠ ʬʦʨʤʝ ʧʣʘʥʝʪ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʠʭ 

ʩʧʫʪʥʠʢʦʚ, ʦ ʭʠʪʨʦʩʧʣʝʪʝʥʠʷʭ ʘʩʪʝʨʦʠʜʦʚ, ʢʦʤʝʪ ʠ ʦʙʲʝʢʪʦʚ ʧʦʷʩʘ ʂʦʡʧʝʨʘ ʠʣʠ ʦ 

ʪʷʞʝʣʦʚʝʩʥʦʤ ʥʝʙʝʩʥʦʤ ʪʘʥʮʝ ʚʩʝʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʄʘʪʝʤʘʪʠʢʘ ʧʦʜʩʢʘʟʳʚʘʝʪ 

ʥʘʤ, ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʖʧʠʪʝʨʦʤ ʤʦʞʝʪ ʚʳʙʨʦʩʠʪʴ ʘʩʪʝʨʦʠʜ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʄʘʨʩʘ, ʘ 

ʦʪʪʫʜʘ ï ʢ ɿʝʤʣʝ; ʧʦʯʝʤʫ ʢʦʣʴʮʘ ʝʩʪʴ ʥʝ ʪʦʣʴʢʦ ʫ ʉʘʪʫʨʥʘ; ʢʘʢ ʝʛʦ ʢʦʣʴʮʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠ 

ʧʦʯʝʤʫ ʚʝʜʫʪ ʩʝʙʷ ʪʘʢ, ʢʘʢ ʚʝʜʫʪ, ʧʦʯʝʤʫ ʚ ʥʠʭ ʦʙʨʘʟʫʶʪʩʷ ʢʦʩʠʯʢʠ, ʨʷʙʴ ʠ ʩʪʨʘʥʥʳʝ 

ʚʨʘʱʘʶʱʠʝʩʷ çʩʧʠʮʳè. ʆʥʘ ʧʦʢʘʟʘʣʘ ʪʘʢʞʝ, ʢʘʢ ʢʦʣʴʮʘ ʧʣʘʥʝʪʳ ʤʦʛʫʪ ʚʳʧʣʝʚʳʚʘʪʴ ʠʟ ʩʝʙʷ 

ʥʝʙʦʣʴʰʠʝ ʩʧʫʪʥʠʢʠ-ʣʫʥʳ, ʧʦ ʦʜʥʦʤʫ ʟʘ ʨʘʟ. 

ʊʘʢ ʯʘʩʦʚʦʡ ʤʝʭʘʥʠʟʤ ʫʩʪʫʧʠʣ ʤʝʩʪʦ ʬʝʡʝʨʚʝʨʢʫ. 

 

* * *  

 

ʉ ʢʦʩʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʰʘ ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʚʩʝʛʦ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʛʦʨʩʪʢʘ 

ʢʘʤʥʝʡ ï ʦʜʥʘ ʠʟ ʤʥʦʛʠʭ ʢʚʘʜʨʠʣʣʠʦʥʦʚ ʪʘʢʠʭ ʞʝ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ɺʩʝʣʝʥʥʫʶ ʥʘ 

ʙʦʣʴʰʝʤ ʤʘʩʰʪʘʙʝ, ʪʦ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʠʛʨʘʝʪ ʚ ʥʝʡ ʝʱʝ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʨʝʜʢʦ ʦʢʘʟʳʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʤʠ, ʘ ʧʨʷʤʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʟʘʪʨʫʜʥʝʥʳ, ʪʘʢ ʯʪʦ ʚʳʚʦʜʳ ʥʘʤ ʧʨʠʭʦʜʠʪʩʷ ʜʝʣʘʪʴ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. 

ʃʶʜʠ, ʥʘʩʪʨʦʝʥʥʳʝ ʧʨʦʪʠʚ ʥʘʫʢʠ, ʯʘʩʪʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʵʪʫ ʦʩʦʙʝʥʥʦʩʪʴ ʢʘʢ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʨʦʜʘ ʩʣʘʙʦʩʪʴ. ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ ʥʘʫʢʠ ʷʚʣʷʝʪʩʷ ʝʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʝʭ ʚʝʱʘʭ, ʢʦʪʦʨʳʝ ʤʳ ʥʝ ʤʦʞʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʙʣʶʜʘʪʴ, 

ʧʦ ʪʝʤ, ʢʦʪʦʨʳʝ ʤʳ ʥʘʙʣʶʜʘʪʴ ʤʦʞʝʤ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʘʪʦʤʦʚ ʙʳʣʦ ʪʦʯʥʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʘʜʦʣʛʦ ʜʦ ʪʦʛʦ, ʢʘʢ ʥʦʚʳʝ ʭʠʪʨʦʫʤʥʳʝ ʤʠʢʨʦʩʢʦʧʳ ʧʦʟʚʦʣʠʣʠ ʥʘʤ ʠʭ ʫʚʠʜʝʪʴ, ʥʦ ʜʘʞʝ 

ʟʜʝʩʴ çʚʠӢʜʝʥʠʝè ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʦʡ ʩʝʨʠʠ ʣʦʛʠʯʝʩʢʠʭ ʫʤʦʟʘʢʣʶʯʝʥʠʡ ʦ ʪʦʤ, ʢʘʢ ʬʦʨʤʠʨʫʶʪʩʷ 

ʠʥʪʝʨʝʩʫʶʱʠʝ ʥʘʩ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʄʘʪʝʤʘʪʠʢʘ ï ʤʦʱʥʳʡ ʤʝʭʘʥʠʟʤ ʫʤʦʟʘʢʣʶʯʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʤ ʚʳʚʦʜʠʪʴ ʩʣʝʜʩʪʚʠʷ ʠʟ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʛʠʧʦʪʝʟ ʧʨʠ ʧʦʤʦʱʠ ʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʚʳʚʦʜʦʚ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ 

ʷʜʝʨʥʦʡ ʬʠʟʠʢʦʡ, ʢʦʪʦʨʘʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʦʯʝʥʴ ʤʘʪʝʤʘʪʠʯʥʘ, ʦʥʘ ʧʦʤʦʛʘʝʪ ʦʙʲʷʩʥʠʪʴ 

ʜʠʥʘʤʠʢʫ ʟʚʝʟʜ, ʚʢʣʶʯʘʷ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʭ ʪʠʧʦʚ, ʠ ʨʘʟʣʠʯʠʷ ʚ ʭʠʤʠʯʝʩʢʦʤ ʠ ʷʜʝʨʥʦʤ 

ʩʦʩʪʘʚʝ, ʠ ʟʘʢʨʫʯʝʥʥʳʝ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʠ ʪʝʤʥʳʝ ʩʦʣʥʝʯʥʳʝ ʧʷʪʥʘ. ʄʘʪʝʤʘʪʠʢʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʥʷʪʴ ʩʪʨʝʤʣʝʥʠʝ ʟʚʝʟʜ ʦʙʲʝʜʠʥʷʪʴʩʷ ʚ ʦʛʨʦʤʥʳʝ ʛʘʣʘʢʪʠʢʠ, ʨʘʟʜʝʣʝʥʥʳʝ ʝʱʝ ʙʦʣʝʝ 

ʦʛʨʦʤʥʳʤʠ ʧʨʦʤʝʞʫʪʢʘʤʠ ʧʫʩʪʦʪʳ, ʠ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʛʘʣʘʢʪʠʢʠ ʦʙʣʘʜʘʶʪ ʪʘʢʠʤʠ 

ʣʶʙʦʧʳʪʥʳʤʠ ʬʦʨʤʘʤʠ. ʆʥʘ ʨʘʩʩʢʘʟʳʚʘʝʪ ʥʘʤ, ʧʦʯʝʤʫ ʛʘʣʘʢʪʠʢʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ 

ʩʢʦʧʣʝʥʠʷ ʛʘʣʘʢʪʠʢ, ʨʘʟʜʝʣʝʥʥʳʝ ʝʱʝ ʙʦʣʝʝ ʦʛʨʦʤʥʳʤʠ ʧʨʦʤʝʞʫʪʢʘʤʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʙʦʣʝʝ ʢʨʫʧʥʳʡ ʤʘʩʰʪʘʙ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ɺʩʝʣʝʥʥʦʡ ʢʘʢ ʮʝʣʦʤʫ. ʕʪʦ 

ʚʣʘʜʝʥʠʷ ʢʦʩʤʦʣʦʛʠʠ. ɿʜʝʩʴ ʠʩʪʦʯʥʠʢʦʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʜʦʭʥʦʚʝʥʠʷ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ 

ʩʣʫʞʠʪ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʘʪʝʤʘʪʠʢʘ. ʄʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ 

ɺʩʝʣʝʥʥʦʡ, ʥʦ ʤʳ, ʙʝʟʫʩʣʦʚʥʦ, ʥʝ ʤʦʞʝʤ ʩʪʘʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩʦ ɺʩʝʣʝʥʥʦʡ ʢʘʢ ʩ ʮʝʣʳʤ. 

ʄʘʪʝʤʘʪʠʢʘ ʧʦʤʦʛʘʝʪ ʥʘʤ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʚʘʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʪʝʦʨʠʠ ʧʦ ʧʨʠʥʮʠʧʫ çɸ ʯʪʦ, ʝʩʣʠé?è. ʅʦ ʜʘʞʝ ʟʜʝʩʴ ʧʫʪʴ ʥʘʯʠʥʘʣʩʷ ʙʣʠʞʝ 

ʢ ʜʦʤʫ. ʅʘ ʩʤʝʥʫ ʅʴʶʪʦʥʦʚʦʡ ʬʠʟʠʢʝ ʧʨʠʰʣʘ ʦʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ɸʣʴʙʝʨʪʘ 

ʕʡʥʰʪʝʡʥʘ, ʚ ʢʦʪʦʨʦʡ ʩʠʣʫ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʟʘʤʝʥʠʣʘ ʢʨʠʚʠʟʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. ɼʨʝʚʥʠʝ ʛʝʦʤʝʪʨʳ ʠ ʬʠʣʦʩʦʬʳ ʦʜʦʙʨʠʣʠ ʙʳ ʪʘʢʦʡ ʧʦʜʭʦʜ: ʜʠʥʘʤʠʢʫ 

ʫʜʘʣʦʩʴ ʩʚʝʩʪʠ ʢ ʛʝʦʤʝʪʨʠʠ. ʕʡʥʰʪʝʡʥ ʫʩʧʝʣ ʫʚʠʜʝʪʴ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʚʦʠʭ ʪʝʦʨʠʡ: ʚ ʦʜʥʦʤ 

ʩʣʫʯʘʝ ʦʥ ʦʙʦʩʥʦʚʘʣ ʠʟʚʝʩʪʥʦʝ, ʥʦ ʥʝʧʦʥʷʪʥʦʝ ʨʘʥʝʝ ʠʟʤʝʥʝʥʠʝ ʦʨʙʠʪʳ ʄʝʨʢʫʨʠʷ, ʘ ʚ 

ʜʨʫʛʦʤ ʜʘʣ ʚʝʨʥʳʡ ʧʨʦʛʥʦʟ ʠʩʢʨʠʚʣʝʥʠʷ ʣʫʯʘ ʩʚʝʪʘ ʚʙʣʠʟʠ ʉʦʣʥʮʘ, ʢʦʪʦʨʦʝ ʫʜʘʣʦʩʴ 

ʧʨʦʥʘʙʣʶʜʘʪʴ ʚʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ 1919 ʛʦʜʘ. ʅʦ ʦʥ ʥʝ ʤʦʛ ʟʥʘʪʴ, ʯʪʦ ʝʛʦ ʪʝʦʨʠʷ 
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ʧʨʠʚʝʜʝʪ ʢ ʦʪʢʨʳʪʠʶ ʩʘʤʳʭ, ʥʘʚʝʨʥʦʝ, ʧʨʠʯʫʜʣʠʚʳʭ ʦʙʲʝʢʪʦʚ ʚʦ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ: ʯʝʨʥʳʭ 

ʜʳʨ, ʥʘʩʪʦʣʴʢʦ ʤʘʩʩʠʚʥʳʭ6, ʯʪʦ ʜʘʞʝ ʩʚʝʪ ʥʝ ʤʦʞʝʪ ʫʙʝʞʘʪʴ ʠʟ ʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʣʦʚʫʰʢʠ. 

ʆʥ ʦʧʨʝʜʝʣʝʥʥʦ ʥʝ ʩʫʤʝʣ ʨʘʟʛʣʷʜʝʪʴ ʝʱʝ ʦʜʥʦ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʩʣʝʜʩʪʚʠʝ ʩʚʦʝʡ ʪʝʦʨʠʠ ï 

ɹʦʣʴʰʦʡ ʚʟʨʳʚ. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʚʦʟʥʠʢʣʘ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ ʚ 

ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʚ ʦʪʜʘʣʝʥʥʦʤ ʧʨʦʰʣʦʤ, ʦʢʦʣʦ 13,8 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ, ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ 

ʦʮʝʥʢʘʤ, ʚ ʧʨʦʮʝʩʩʝ, ʥʘʧʦʤʠʥʘʶʱʝʤ ʛʠʛʘʥʪʩʢʠʡ ʚʟʨʳʚ. ʅʦ ʚʟʦʨʚʘʣʦʩʴ ʧʨʠ ʵʪʦʤ ʩʘʤʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ, ʘ ʥʝ ʯʪʦ-ʪʦ ʜʨʫʛʦʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ. ʇʝʨʚʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʚ 

ʧʦʣʴʟʫ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʩʪʘʣʦ ʦʪʢʨʳʪʠʝ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʕʜʚʠʥʦʤ ʍʘʙʙʣʦʤ. ʆʙʨʘʪʠ ʚʩʝ 

ʧʨʦʮʝʩʩʳ ʥʘʟʘʜ ʚʦ ʚʨʝʤʝʥʠ ï ʠ ʫʚʠʜʠʰʴ, ʢʘʢ ʚʩʝ ʩʭʣʦʧʥʝʪʩʷ ʚ ʪʦʯʢʫ, ʘ ʪʝʧʝʨʴ ʟʘʧʫʩʪʠ ʚʨʝʤʷ 

ʟʘʥʦʚʦ ʚ ʦʙʳʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦʙʳ ʚʥʦʚʴ ʦʢʘʟʘʪʴʩʷ ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ. 

ʕʡʥʰʪʝʡʥ ʩʝʪʦʚʘʣ ʥʘ ʪʦ, ʯʪʦ ʤʦʛ ʙʳ ʧʨʝʜʩʢʘʟʘʪʴ ʵʪʦ, ʝʩʣʠ ʙʳ ʜʦ ʢʦʥʮʘ ʚʝʨʠʣ ʩʚʦʠʤ 

ʩʦʙʩʪʚʝʥʥʳʤ ʫʨʘʚʥʝʥʠʷʤ. ɺʦʪ ʧʦʯʝʤʫ ʤʳ ʤʦʞʝʤ ʫʚʝʨʝʥʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʠʯʝʛʦ 

ʧʦʜʦʙʥʦʛʦ ʦʥ ʥʝ ʦʞʠʜʘʣ. 

ɺ ʥʘʫʢʝ ʥʦʚʳʝ ʦʪʚʝʪʳ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʟʘʛʘʜʢʠ. ʆʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʟʘʛʘʜʦʢ ʥʘʰʝʛʦ 

ʚʨʝʤʝʥʠ ï ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ, ʠʣʠ ʩʢʨʳʪʘʷ ʤʘʩʩʘ: ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʪʠʧ ʚʝʱʝʩʪʚʘ, ʙʝʟ ʢʦʪʦʨʦʛʦ 

ʥʝ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠʤʠʨʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʚʨʘʱʝʥʠʷ ʛʘʣʘʢʪʠʢ ʩ ʥʘʰʠʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʛʨʘʚʠʪʘʮʠʠ. ʆʜʥʘʢʦ ʚʩʝ ʧʦʧʳʪʢʠ ʦʪʳʩʢʘʪʴ-ʪʘʢʠ ʪʝʤʥʫʶ ʤʘʪʝʨʠʶ ʧʦʢʘ ʥʠ 

ʢ ʯʝʤʫ ʥʝ ʧʨʠʚʦʜʷʪ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʪʝʦʨʠʶ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʝʱʝ ʜʚʘ ʜʦʧʦʣʥʝʥʠʷ, ʙʝʟ ʢʦʪʦʨʳʭ ʦʩʤʳʩʣʠʪʴ ʢʦʩʤʦʩ ʥʝ ʫʜʘʝʪʩʷ. ʆʜʥʦ ʠʟ 

ʵʪʠʭ ʜʦʧʦʣʥʝʥʠʡ ï ʠʥʬʣʷʮʠʷ, ʪʦ ʝʩʪʴ ʵʬʬʝʢʪ, ʧʦʟʚʦʣʠʚʰʠʡ ʨʘʥʥʝʡ ɺʩʝʣʝʥʥʦʡ ʚʳʨʘʩʪʠ ʚ 

ʥʝʠʤʦʚʝʨʥʦʝ ʯʠʩʣʦ ʨʘʟ ʟʘ ʧʦʠʩʪʠʥʝ ʢʨʦʭʦʪʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ɹʝʟ ʠʥʬʣʷʮʠʠ ʥʝ 

ʧʦʣʫʯʘʝʪʩʷ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʚʝʱʝʩʪʚʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ɺʩʝʣʝʥʥʦʡ ʧʦʯʪʠ, ʥʦ 

ʚʩʝ ʞʝ ʥʝ ʩʦʚʩʝʤ ʦʜʥʦʨʦʜʥʦ. ɼʨʫʛʦʝ ʜʦʧʦʣʥʝʥʠʝ ï ʪʝʤʥʘʷ ʵʥʝʨʛʠʷ, ʪʦ ʝʩʪʴ ʟʘʛʘʜʦʯʥʘʷ ʩʠʣʘ, 

ʟʘʩʪʘʚʣʷʶʱʘʷ ɺʩʝʣʝʥʥʫʶ ʨʘʩʰʠʨʷʪʴʩʷ ʚʩʝ ʙʳʩʪʨʝʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʩʤʦʣʦʛʦʚ ʧʨʠʟʥʘʶʪ ɹʦʣʴʰʦʡ ʚʟʨʳʚ, ʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚ ʢʦʪʝʣ 

ʪʝʦʨʠʠ ʜʦʙʘʚʣʷʶʪʩʷ ʝʱʝ ʪʨʠ ʠʥʛʨʝʜʠʝʥʪʘ ï ʩʢʨʳʪʘʷ ʤʘʩʩʘ, ʠʥʬʣʷʮʠʷ ʠ ʪʝʤʥʘʷ ʵʥʝʨʛʠʷ. 

ʆʜʥʘʢʦ, ʢʘʢ ʤʳ ʫʚʠʜʠʤ, ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ dei ex machina ï ʚʦʣʰʝʙʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʨʝʰʝʥʠʷ 

ʧʨʦʪʠʚʦʨʝʯʠʡ ï ʧʨʠʥʦʩʠʪ ʩ ʩʦʙʦʡ ʮʝʣʫʶ ʢʫʯʫ ʩʦʙʩʪʚʝʥʥʳʭ ʪʨʝʚʦʞʥʳʭ ʧʨʦʙʣʝʤ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʩʤʦʣʦʛʠʷ ʫʞʝ ʥʝ ʢʘʞʝʪʩʷ ʪʘʢʦʡ ʥʘʜʝʞʥʦʡ, ʢʘʢʦʡ ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ʚʩʝʛʦ 

ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʟʘʜ, ʠ ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʥʘʩ ʞʜʝʪ ʨʝʚʦʣʶʮʠʷ. 

 

* * *  

 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʥʝ ʙʳʣ ʧʝʨʚʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ, 

ʢʦʪʦʨʫʶ ʫʜʘʣʦʩʴ ʨʘʟʛʣʷʜʝʪʴ ʚ ʥʝʙʝʩʘʭ, ʥʦ ʦʥ ʢʘʢ ʙʳ ʢʨʠʩʪʘʣʣʠʟʦʚʘʣ ʚʝʩʴ ʧʦʜʭʦʜ, ʥʝ ʛʦʚʦʨʷ 

ʫʞʝ ʦ ʪʦʤ, ʯʪʦ ʧʦʟʚʦʣʠʣ ʧʨʦʜʚʠʥʫʪʴʩʷ ʛʦʨʘʟʜʦ ʜʘʣʴʰʝ, ʯʝʤ ʫʜʘʚʘʣʦʩʴ ʧʨʝʞʜʝ. ʕʪʦ ʛʣʘʚʥʘʷ 

ʪʝʤʘ çʄʘʪʝʤʘʪʠʢʠ ʢʦʩʤʦʩʘè, ʢʣʶʯʝʚʦʝ ʦʪʢʨʳʪʠʝ, ʣʝʞʘʱʝʝ ʚ ʦʩʥʦʚʝ ʢʥʠʛʠ. ʀʣʠ ʥʝʤʥʦʛʦ 

ʧʦʜʨʦʙʥʝʝ: ʚ ʜʚʠʞʝʥʠʠ ʠ ʩʪʨʫʢʪʫʨʝ ʢʘʢ ʥʝʙʝʩʥʳʭ, ʪʘʢ ʠ ʟʝʤʥʳʭ ʪʝʣ, ʦʪ ʤʝʣʴʯʘʡʰʠʭ ʧʳʣʝʚʳʭ 

ʯʘʩʪʠʮ ʜʦ ɺʩʝʣʝʥʥʦʡ ʚ ʮʝʣʦʤ ʩʫʱʝʩʪʚʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʇʦʥʠʤʘʥʠʝ ʵʪʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʥʝ ʪʦʣʴʢʦ ʦʙʲʷʩʥʷʪʴ ʢʦʩʤʦʩ, ʥʦ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʦʩʚʘʠʚʘʪʴ 

ʢʦʩʤʦʩ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ, ʘ ʪʘʢʞʝ ʟʘʱʠʱʘʪʴʩʷ ʦʪ ʥʝʛʦ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʝʣʠʯʘʡʰʠʤ ʧʨʦʨʳʚʦʤ ʩʪʘʣʦ ʩʘʤʦ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʩʫʱʝʩʪʚʫʶʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʳ ʫʞʝ ʟʥʘʝʪʝ, ʯʪʦ ʥʫʞʥʦ ʠʩʢʘʪʴ, ʠ, ʭʦʪʷ ʫʩʪʘʥʦʚʠʪʴ ʪʦʯʥʳʝ 

ʦʪʚʝʪʳ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʧʨʦʩʪʦ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʩʪʘʥʦʚʠʪʩʷ ʜʝʣʦʤ ʪʝʭʥʠʢʠ. ɼʣʷ ʵʪʦʛʦ ʯʘʩʪʦ 

ʧʨʠʭʦʜʠʪʩʷ ʠʟʦʙʨʝʪʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʜʝʠ ʠ ʢʦʥʮʝʧʮʠʠ ï ʷ ʥʝ 

ʫʪʚʝʨʞʜʘʶ, ʯʪʦ ʵʪʦ ʧʨʦʩʪʦ ʠʣʠ ʦʯʝʚʠʜʥʦ. ʕʪʦ ʜʦʣʛʘʷ ʠʛʨʘ, ʦʥʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʩʝʛʦʜʥʷ. 

ʇʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʠʣ ʅʴʶʪʦʥ, ʧʦʣʦʞʠʣ ʥʘʯʘʣʦ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʮʝʜʫʨʝ. ʂʘʢ 

ʪʦʣʴʢʦ ʥʦʚʝʡʰʝʝ ʦʪʢʨʳʪʠʝ ʚʳʣʫʧʣʷʝʪʩʷ ʠʟ ʩʚʦʝʡ ʩʢʦʨʣʫʧʳ, ʤʘʪʝʤʘʪʠʢʠ ʥʘʯʠʥʘʶʪ 

ʨʘʟʤʳʰʣʷʪʴ, ʥʝʣʴʟʷ ʣʠ ʧʨʠ ʧʦʤʦʱʠ ʘʥʘʣʦʛʠʯʥʳʭ ʠʜʝʡ ʨʝʰʘʪʴ ʜʨʫʛʠʝ ʟʘʜʘʯʠ. ʉʪʨʝʤʣʝʥʠʝ ʢ 

                                                 
6 ʀʤʝʝʪʩʷ ʚ ʚʠʜʫ ï ʜʣʷ ʩʚʦʝʛʦ ʨʘʟʤʝʨʘ. ï ʇʨʠʤ. ʨʝʜ. 
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ʦʙʦʙʱʝʥʠʶ ʚʩʝʛʦ ʠ ʚʩʷ ʠʤʝʝʪ ʛʣʫʙʦʯʘʡʰʠʝ ʢʦʨʥʠ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʫʰʝ. ɹʝʩʧʦʣʝʟʥʦ 

ʦʙʚʠʥʷʪʴ ʚ ʵʪʦʤ ʅʠʢʦʣʷ ɹʫʨʙʘʢʠ7 ʠ çʥʦʚʫʶ ʤʘʪʝʤʘʪʠʢʫè: ʵʪʘ ʪʨʘʜʠʮʠʷ ʚʦʩʭʦʜʠʪ ʝʱʝ ʢ 

ɽʚʢʣʠʜʫ ʠ ʇʠʬʘʛʦʨʫ. ʀʟ ʵʪʦʛʦ ʩʪʨʝʤʣʝʥʠʷ ʨʦʜʠʣʘʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ. ʉʦʚʨʝʤʝʥʥʠʢʠ 

ʅʴʶʪʦʥʘ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ɽʚʨʦʧʝ, ʧʨʠʤʝʥʠʣʠ ʵʪʠ ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ 

ʜʦʪʷʥʫʣʠʩʴ ʜʦ ʢʦʩʤʦʩʘ, ʢ ʦʙʲʷʩʥʝʥʠʶ ʧʨʠʨʦʜʳ, ʪʝʧʣʘ, ʟʚʫʢʘ, ʩʚʝʪʘ, ʫʧʨʫʛʦʩʪʠ, ʘ ʧʦʟʞʝ ʝʱʝ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʤʘʛʥʝʪʠʟʤʘ. ʀ ʩʪʘʣʦ ʝʱʝ ʙʦʣʝʝ ʦʯʝʚʠʜʥʦ: 

 

ɺ ʧʨʠʨʦʜʝ ʜʝʡʩʪʚʫʶʪ ʟʘʢʦʥʳ. 

ʕʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʢʦʥʳ. 

ʄʳ ʤʦʞʝʤ ʠʭ ʥʘʡʪʠ. 

ʄʳ ʤʦʞʝʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

 

ʈʘʟʫʤʝʝʪʩʷ, ʚʩʝ ʙʳʣʦ ʥʝ ʪʘʢ ʧʨʦʩʪʦ. 

 

1. ʇʨʠʪʷʞʝʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 
 

ʄʘʢʘʚʠʪʠ, ʄʘʢʘʚʠʪʠ, ʪʘʠʥʩʪʚʝʥʥʳʡ ʄʘʢʘʚʠʪʠ! 

ɿʘʢʦʥʳ ʥʘʰʠ ʩʦʙʣʶʜʘʪʴ ʝʛʦ ʚʳ ʥʝ ʟʘʩʪʘʚʠʪʝ. 

ʇʨʝʟʨʝʣ ʦʥ ʪʷʛʦʪʝʥʠʷ ʚʩʝʤʠʨʥʦʛʦ ʟʘʢʦʥ. 

ʊʦʤʘʩ ʉʪʝʨʥʩ ʕʣʠʦʪ çʋʯʝʙʥʠʢ ʉʪʘʨʦʛʦ ʆʧʦʩʩʫʤʘ ʧʦ 

ʢʦʪʦʚʝʜʝʥʠʶè (ʇʝʨʝʚʦʜ ʉ. ʗ. ʄʘʨʰʘʢʘ) 

 

 

ʇʦʯʝʤʫ ʧʨʝʜʤʝʪʳ ʧʘʜʘʶʪ ʚʥʠʟ? 

 

ʅʝʢʦʪʦʨʳʝ ʥʝ ʧʘʜʘʶʪ. ʉʨʝʜʠ ʥʠʭ, ʦʯʝʚʠʜʥʦ, ʠ ʄʘʢʘʚʠʪʠ. ɸ ʪʘʢʞʝ ʉʦʣʥʮʝ, ʃʫʥʘ ʠ ʧʦʯʪʠ ʚʩʝ, 

ʯʪʦ ʝʩʪʴ çʪʘʤ, ʥʘ ʥʝʙʝʩʘʭè. ʍʦʪʷ ʠʥʦʛʜʘ ʩ ʥʝʙʘ ʧʘʜʘʶʪ ʢʘʤʥʠ, ʠ ʜʠʥʦʟʘʚʨʳ, ʢ ʩʚʦʝʤʫ 

ʥʝʩʯʘʩʪʴʶ, ʫʙʝʜʠʣʠʩʴ ʚ ʵʪʦʤ. ɿʜʝʩʴ, ʥʘ ɿʝʤʣʝ, ʝʩʣʠ ʫʞ ʚʳ ʭʦʪʠʪʝ ʥʝʤʥʦʛʦ ʧʦʧʨʠʜʠʨʘʪʴʩʷ, 

ʣʝʪʘʶʪ ʥʘʩʝʢʦʤʳʝ, ʧʪʠʮʳ ʠ ʣʝʪʫʯʠʝ ʤʳʰʠ, ʥʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʜʝʨʞʘʪʴʩʷ ʚ ʚʦʟʜʫʭʝ ʚʝʯʥʦ. ɸ ʚʩʝ 

ʦʩʪʘʣʴʥʦʝ ʥʝʠʟʤʝʥʥʦ ʧʘʜʘʝʪ ï ʝʩʣʠ, ʢʦʥʝʯʥʦ, ʯʪʦ-ʪʦ ʥʝ ʫʜʝʨʞʠʚʘʝʪ ʝʛʦ ʚʚʝʨʭʫ. ʅʦ ʪʝ ʰʪʫʢʠ, 

ʢʦʪʦʨʳʝ ʚ ʥʝʙʝʩʘʭ, ʥʠʯʪʦ ʪʘʤ ʥʝ ʫʜʝʨʞʠʚʘʝʪ ï ʠ ʚʩʝ ʞʝ ʦʥʠ ʥʝ ʧʘʜʘʶʪ. 

ʂʘʞʝʪʩʷ, ʯʪʦ ʪʘʤ, ʥʘ ʥʝʙʝʩʘʭ, ʚʩʝ ʩʦʚʝʨʰʝʥʥʦ ʠʥʘʯʝ, ʯʝʤ ʟʜʝʩʴ, ʥʘ ʟʝʤʣʝ. 

ʇʦʪʨʝʙʦʚʘʣʦʩʴ ʦʟʘʨʝʥʠʝ ʛʝʥʠʷ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ ʟʝʤʥʳʝ ʦʙʲʝʢʪʳ ʧʘʜʘʶʪ ʥʘ ɿʝʤʣʶ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʪʦʡ ʞʝ ʩʘʤʦʡ ʧʨʠʯʠʥʳ, ʢʦʪʦʨʘʷ ʫʜʝʨʞʠʚʘʝʪ ʥʝʙʝʩʥʳʝ ʦʙʲʝʢʪʳ ʥʘʚʝʨʭʫ. ʅʴʶʪʦʥ, 

ʢʘʢ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦ, ʩʨʘʚʥʠʣ ʧʘʜʘʶʱʝʝ ʷʙʣʦʢʦ ʩ ʃʫʥʦʡ ʠ ʧʦʥʷʣ, ʯʪʦ ʃʫʥʘ ʦʩʪʘʝʪʩʷ ʥʘʚʝʨʭʫ, 

ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʷʙʣʦʢʘ, ʜʚʠʞʝʪʩʷ ʝʱʝ ʠ ʚʙʦʢ8. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʃʫʥʘ ʥʝʧʨʝʨʳʚʥʦ 

                                                 
7 ʅʠʢʦʣʷ ɹʫʨʙʘʢʠ ï ʢʦʣʣʝʢʪʠʚʥʳʡ ʧʩʝʚʜʦʥʠʤ ʛʨʫʧʧʳ ʤʘʪʝʤʘʪʠʢʦʚ ʧʝʨʝʤʝʥʥʦʛʦ ʩʦʩʪʘʚʘ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
ʬʨʘʥʮʫʟʦʚ), ʦʙʨʘʟʦʚʘʥʥʦʡ ʚ 1935 ʛʦʜʫ ʠ ʥʘʧʠʩʘʚʰʝʡ ʙʦʣʴʰʫʶ ʩʝʨʠʶ ʢʥʠʛ, ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨʳ ʧʦʧʳʪʘʣʠʩʴ 
ʟʘʥʦʚʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʤʘʪʝʤʘʪʠʢʫ ʥʘ ʦʙʱʝʡ ʠ ʘʙʩʪʨʘʢʪʥʦʡ ʦʩʥʦʚʝ. ʕʪʘ ʨʘʙʦʪʘ ʧʨʠʥʝʩʣʘ ʙʦʣʴʰʫʶ ʧʦʣʴʟʫ ʚ 
ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ, ʧʦʪʦʤʫ ʯʪʦ ʫʥʠʬʠʮʠʨʦʚʘʣʘ ʧʨʝʜʤʝʪ, ʚʳʜʝʣʠʣʘ ʙʘʟʦʚʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʧʨʠʚʝʣʘ ʩʪʨʦʛʠʝ 
ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʘʥʘʣʦʛʠʯʥʘʷ ʬʠʣʦʩʦʬʠʷ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ çʥʦʚʘʷ ʤʘʪʝʤʘʪʠʢʘè ʠ h ʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʱʘʷʩʷ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʰʢʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʥʝ ʜʦʙʠʣʘʩʴ ʦʩʦʙʦʛʦ ʫʩʧʝʭʘ ʠ ʦʢʘʟʘʣʘʩʴ ʧʦ ʤʝʥʴʰʝʡ 
ʤʝʨʝ ʧʨʦʪʠʚʦʨʝʯʠʚʦʡ. 

 
8 ɺ 1726 ʛʦʜʫ ʅʴʶʪʦʥ ʧʨʦʚʝʣ ʚʝʯʝʨ ʚ ʃʦʥʜʦʥʝ ʟʘ ʫʞʠʥʦʤ ʩ ʋʠʣʴʷʤʦʤ ʉʪʘʢʣʠ. ɺ ʜʦʢʫʤʝʥʪʝ, ʩʦʭʨʘʥʠʚʰʝʤʩʷ 
ʚ ʘʨʭʠʚʘʭ ʂʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʠʟʣʦʞʝʥʥʦʤ ʩʪʘʨʠʥʥʳʤ ʚʳʯʫʨʥʳʤ ʩʣʦʛʦʤ, ʉʪʘʢʣʠ ʧʠʩʘʣ: çʇʦʩʣʝ ʦʙʝʜʘ, 
ʧʦʩʢʦʣʴʢʫ ʧʦʛʦʜʘ ʩʪʦʷʣʘ ʪʝʧʣʘʷ, ʤʳ ʚʳʰʣʠ ʚ ʩʘʜ ʠ ʩʝʣʠ ʧʠʪʴ ʯʘʡ ʚ ʪʝʥʠ ʢʘʢʦʡ-ʪʦ ʷʙʣʦʥʠ; ʪʦʣʴʢʦ ʷ ʠ ʦʥ. ɺ ʭʦʜʝ 

ʙʝʩʝʜʳ ʦʥ, ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʨʘʩʩʢʘʟʘʣ ʤʥʝ, ʯʪʦ ʩʠʪʫʘʮʠʷ ʚ ʪʦʯʥʦʩʪʠ ʧʦʭʦʞʘ ʥʘ ʪʫ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʙʳʣ, ʢʦʛʜʘ 
ʤʳʩʣʴ ʦ ʛʨʘʚʠʪʘʮʠʠ ʚʧʝʨʚʳʝ ʧʨʠʰʣʘ ʝʤʫ ʚ ʛʦʣʦʚʫ. ʇʦʯʝʤʫ ʷʙʣʦʢʦ ʚʩʝʛʜʘ ʧʘʜʘʝʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʟʝʤʣʝ, 
ʧʦʜʫʤʘʣ ʦʥé ʇʦʯʝʤʫ ʥʝ ʚ ʩʪʦʨʦʥʫ ʠ ʥʝ ʚʚʝʨʭ, ʘ ʚʩʝʛʜʘ ʩʪʨʝʤʠʪʩʷ ʢ ʮʝʥʪʨʫ ɿʝʤʣʠ? ʆʯʝʚʠʜʥʦ, ʧʨʠʯʠʥʘ ʩʦʩʪʦʠʪ 
ʚ ʪʦʤ, ʯʪʦ ɿʝʤʣʷ ʧʨʠʪʷʛʠʚʘʝʪ ʝʛʦ. ɺʝʱʝʩʪʚʦ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʢʘʢʦʡ-ʪʦ ʧʨʠʪʷʛʠʚʘʶʱʝʡ ʩʠʣʦʡ. ʀ ʩʫʤʤʘ 
ʧʨʠʪʷʛʠʚʘʶʱʝʡ ʩʠʣʳ ʚʝʱʝʩʪʚʘ ɿʝʤʣʠ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʝ ɿʝʤʣʠ, ʘ ʥʝ ʛʜʝ-ʥʠʙʫʜʴ ʩʙʦʢʫ. ʀʪʘʢ, ʧʘʜʘʝʪ 
ʣʠ ʷʙʣʦʢʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʠʣʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʮʝʥʪʨʫ? ɽʩʣʠ ʚʝʱʝʩʪʚʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʪʷʛʠʚʘʝʪ 

ʚʝʱʝʩʪʚʦ, ʪʦ ʵʪʦ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʷʙʣʦʢʦ ʧʨʠʪʷʛʠʚʘʝʪ 
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ʧʘʜʘʝʪ, ʥʦ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʫʭʦʜʠʪ ʦʪ ʥʝʝ ʩ ʪʦʡ ʞʝ ʩʢʦʨʦʩʪʴʶ. ʊʘʢ ʯʪʦ ʃʫʥʘ ʤʦʞʝʪ ʧʘʜʘʪʴ 

ʚʝʯʥʦ, ʥʦ ʧʨʠ ʵʪʦʤ ʨʘʟ ʟʘ ʨʘʟʦʤ ʦʛʠʙʘʪʴ ɿʝʤʣʶ, ʪʘʢ ʥʠʢʦʛʜʘ ʥʘ ʥʝʝ ʠ ʥʝ ʫʧʘʚ. 

ʅʘʩʪʦʷʱʘʷ ʨʘʟʥʠʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʪʦʤ, ʯʪʦ ʷʙʣʦʢʠ ʧʘʜʘʶʪ, ʘ ʃʫʥʳ ï ʥʝʪ. ʈʘʟʥʠʮʘ ʚ ʪʦʤ, 

ʯʪʦ ʷʙʣʦʢʠ ʥʝ ʜʚʠʞʫʪʩʷ ʚʙʦʢ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʯʪʦʙʳ ʧʨʦʣʝʪʝʪʴ ʤʠʤʦ ɿʝʤʣʠ. 

ʅʴʶʪʦʥ ʙʳʣ ʤʘʪʝʤʘʪʠʢʦʤ (ʘ ʪʘʢʞʝ ʬʠʟʠʢʦʤ, ʭʠʤʠʢʦʤ ʠ ʤʠʩʪʠʢʦʤ), ʪʘʢ ʯʪʦ ʦʥ ʥʝʤʥʦʛʦ 

ʧʦʩʯʠʪʘʣ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʩʚʦʶ ʨʘʜʠʢʘʣʴʥʫʶ ʤʳʩʣʴ. ɺʳʯʠʩʣʠʣ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʷʙʣʦʢʦ ʠ ʥʘ ʃʫʥʫ, ʯʪʦʙʳ ʪʝ ʜʚʠʛʘʣʠʩʴ ʧʦ ʩʚʦʠʤ ʨʘʟʥʳʤ ʤʘʨʰʨʫʪʘʤ. ʉ ʫʯʝʪʦʤ 

ʨʘʟʣʠʯʠʷ ʚ ʤʘʩʩʘʭ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʩʠʣʳ ʦʢʘʟʘʣʠʩʴ ʦʜʠʥʘʢʦʚʳʤʠ. ʕʪʦ ʫʙʝʜʠʣʦ ʅʴʶʪʦʥʘ ʚ ʪʦʤ, 

ʯʪʦ ɿʝʤʣʷ, ʜʦʣʞʥʦ ʙʳʪʴ, ʧʨʠʪʷʛʠʚʘʝʪ ʢ ʩʝʙʝ ʠ ʷʙʣʦʢʦ, ʠ ʃʫʥʫ. ɹʳʣʦ ʝʩʪʝʩʪʚʝʥʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠʪʷʞʝʥʠʝ ʪʦʛʦ ʞʝ ʪʠʧʘ ʜʝʡʩʪʚʫʝʪ ʚ ʣʶʙʦʡ ʧʘʨʝ ʦʙʲʝʢʪʦʚ: ʭʦʪʴ ʟʝʤʥʳʭ, 

ʭʦʪʴ ʥʝʙʝʩʥʳʭ. ʅʴʶʪʦʥ ʚʳʨʘʟʠʣ ʵʪʠ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʚ ʟʘʢʦʥ ʧʨʠʨʦʜʳ. 

ʆʜʥʦ ʠʟ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʩʣʝʜʩʪʚʠʡ ʠʟ ʵʪʦʛʦ ʟʘʢʦʥʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ɿʝʤʣʷ 

ʧʨʠʪʷʛʠʚʘʝʪ ʷʙʣʦʢʦ: ʷʙʣʦʢʦ ʪʦʞʝ ʧʨʠʪʷʛʠʚʘʝʪ ɿʝʤʣʶ. ʀ ʃʫʥʫ, ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʚʦ 

ɺʩʝʣʝʥʥʦʡ. ʅʦ ʜʝʡʩʪʚʠʝ ʷʙʣʦʢʘ ʥʘ ɿʝʤʣʶ ʩʣʠʰʢʦʤ ʤʘʣʦ, ʯʪʦʙʳ ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʠʟʤʝʨʠʪʴ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʜʝʡʩʪʚʠʷ ɿʝʤʣʠ ʥʘ ʷʙʣʦʢʦ. 

ʕʪʦ ʦʪʢʨʳʪʠʝ ʩʪʘʣʦ ʛʠʛʘʥʪʩʢʠʤ ʫʩʧʝʭʦʤ, ʛʣʫʙʦʢʠʤ ʠ ʦʪʯʝʪʣʠʚʳʤ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ 

ʤʘʪʝʤʘʪʠʢʦʡ ʠ ʤʠʨʦʤ ʧʨʠʨʦʜʳ. ʋ ʥʝʛʦ ʝʩʪʴ ʠ ʝʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʩʣʝʜʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʣʝʛʢʦ 

ʧʨʦʧʫʩʪʠʪʴ ʩʨʝʜʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠ ʜʝʪʘʣʝʡ: ʥʝʚʟʠʨʘʷ ʥʘ ʚʥʝʰʥʝʝ ʥʝʩʭʦʜʩʪʚʦ, 

çʪʘʤ, ʥʘ ʥʝʙʝʩʘʭè ʚ ʥʝʢʦʪʦʨʳʭ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʚʩʝ ʦʙʩʪʦʠʪ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ 

çʟʜʝʩʴ, ʥʘ ʟʝʤʣʝè. ɿʘʢʦʥʳ ʪʘʤ ʠ ʪʘʤ ʜʝʡʩʪʚʫʶʪ ʦʜʠʥʘʢʦʚʳʝ. ʈʘʟʣʠʯʘʝʪʩʷ ʪʦʣʴʢʦ ʢʦʥʪʝʢʩʪ ʠʭ 

ʧʨʠʣʦʞʝʥʠʷ. 

ʄʳ ʥʘʟʳʚʘʝʤ ʟʘʛʘʜʦʯʥʫʶ ʅʴʶʪʦʥʦʚʫ ʩʠʣʫ ʛʨʘʚʠʪʘʮʠʝʡ ʠʣʠ ʪʷʛʦʪʝʥʠʝʤ. ʄʳ ʫʤʝʝʤ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʝʝ ʜʝʡʩʪʚʠʝ ʩ ʚʝʣʠʯʘʡʰʝʡ ʪʦʯʥʦʩʪʴʶ. ʀ ʤʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʧʦʥʠʤʘʝʤ ʝʝ. 

 

* * *  

 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʥʘʤ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʤʳ ʝʝ ʧʦʥʠʤʘʝʤ. ʆʢʦʣʦ 350 ʛʦʜʘ ʜʦ ʥʘʰʝʡ ʵʨʳ ʛʨʝʯʝʩʢʠʡ 

ʬʠʣʦʩʦʬ ɸʨʠʩʪʦʪʝʣʴ ʜʘʣ ʧʨʦʩʪʦʝ ʦʙʲʷʩʥʝʥʠʝ ʪʦʤʫ, ʯʪʦ ʚʩʝ ʧʨʝʜʤʝʪʳ ʧʘʜʘʶʪ ʚʥʠʟ: ʦʥʠ 

ʧʨʦʩʪʦ ʩʪʨʝʤʷʪʩʷ ʢ ʩʚʦʝʤʫ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚ ʨʘʩʩʫʞʜʝʥʠʷʭ ʟʘʤʢʥʫʪʦʛʦ ʢʨʫʛʘ, ʦʥ ʦʙʲʷʩʥʠʣ ʪʘʢʞʝ, ʯʪʦ ʟʥʘʯʠʪ 

çʝʩʪʝʩʪʚʝʥʥʳʡè. ɸʨʠʩʪʦʪʝʣʴ ʧʦʣʘʛʘʣ, ʯʪʦ ʚʩʝ ʥʘ ʩʚʝʪʝ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʙʘʟʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ: ʟʝʤʣʠ, ʚʦʜʳ, ʚʦʟʜʫʭʘ ʠ ʦʛʥʷ. ɽʩʪʝʩʪʚʝʥʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʟʝʤʣʠ ʠ ʚʦʜʳ 

ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ɺʩʝʣʝʥʥʦʡ, ʢʦʪʦʨʳʡ, ʨʘʟʫʤʝʝʪʩʷ, ʩʦʚʧʘʜʘʝʪ ʩ ʮʝʥʪʨʦʤ ɿʝʤʣʠ. ʕʪʦ 

ʜʦʢʘʟʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ɿʝʤʣʷ ʥʝ ʜʚʠʞʝʪʩʷ: ʤʳ ʞʠʚʝʤ ʥʘ ʥʝʡ ʠ, ʢʦʥʝʯʥʦ, ʟʘʤʝʪʠʣʠ ʙʳ, ʝʩʣʠ ʙʳ 

ʦʥʘ ʜʚʠʛʘʣʘʩʴ. ʇʦʩʢʦʣʴʢʫ ʟʝʤʣʷ ʪʷʞʝʣʝʝ ʚʦʜʳ (ʦʥʘ ʚʝʜʴ ʪʦʥʝʪ, ʚʝʨʥʦ?), ʩʘʤʳʝ ʥʠʞʥʠʝ 

ʫʨʦʚʥʠ ʟʘʥʷʪʳ ʟʝʤʣʝʡ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʰʘʨ. ɼʘʣʝʝ ʠʜʝʪ ʩʬʝʨʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ ʠʟ ʚʦʜʳ, 

ʟʘʪʝʤ ï ʪʦʞʝ ʩʬʝʨʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ ʠʟ ʚʦʟʜʫʭʘ (ʚʦʟʜʫʭ ʣʝʛʯʝ ʚʦʜʳ: ʧʫʟʳʨʴʢʠ ʚʦʟʜʫʭʘ 

ʚʩʧʣʳʚʘʶʪ). ɺʳʰʝ ʚʦʟʜʫʭʘ, ʥʦ ʥʠʞʝ ʥʝʙʝʩʥʦʡ ʩʬʝʨʳ, ʥʝʩʫʱʝʡ ʥʘ ʩʝʙʝ ʃʫʥʫ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʮʘʨʩʪʚʦ ʦʛʥʷ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʪʝʣʘ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʧʦʜʥʠʤʘʪʴʩʷ ʠʣʠ ʧʘʜʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʥʠʭ ʵʪʠʭ ʯʝʪʳʨʝʭ ʵʣʝʤʝʥʪʦʚ. 

ʕʪʘ ʪʝʦʨʠʷ ʧʨʠʚʝʣʘ ɸʨʠʩʪʦʪʝʣʷ ʢ ʫʪʚʝʨʞʜʝʥʠʶ ʦ ʪʦʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʘʜʘʶʱʝʛʦ ʪʝʣʘ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʝʛʦ ʚʝʩʫ (ʧʝʨʴʷ ʧʘʜʘʶʪ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʢʘʤʥʠ) ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʧʣʦʪʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʢʘʤʥʠ ʙʳʩʪʨʝʝ ʧʘʜʘʶʪ ʚ ʚʦʟʜʫʭʝ, ʯʝʤ ʚ ʚʦʜʝ). ɼʦʩʪʠʛʥʫʚ 

ʩʚʦʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʪʝʣʦ ʦʩʪʘʝʪʩʷ ʪʘʤ ʠ ʜʚʠʛʘʝʪʩʷ ʣʠʰʴ ʧʨʠ ʧʨʠʣʦʞʝʥʠʠ 

ʥʝʢʦʪʦʨʦʡ ʩʠʣʳ. 

                                                                                                                                                                  
ɿʝʤʣʶ, ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ɿʝʤʣʷ ʧʨʠʪʷʛʠʚʘʝʪ ʷʙʣʦʢʦè. 
ɼʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʪʦʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʅʴʶʪʦʥ ʨʘʩʩʢʘʟʳʚʘʣ ʵʪʫ ʠʩʪʦʨʠʶ, ʥʦ ʚʩʝ ʵʪʦ, ʨʘʟʫʤʝʝʪʩʷ, ʥʝ 
ʜʦʢʘʟʳʚʘʝʪ ʝʝ ʠʩʪʠʥʥʦʩʪʠ. ʅʴʶʪʦʥ ʤʦʛ ʩʧʝʮʠʘʣʴʥʦ ʝʝ ʧʨʠʜʫʤʘʪʴ, ʯʪʦʙʳ ʧʨʦʱʝ ʙʳʣʦ ʦʙʲʷʩʥʷʪʴ ʝʛʦ ʠʜʝʠ. 
ɻʦʚʦʨʷʪ, ʯʪʦ ʷʙʣʦʥʷ, ʩ ʢʦʪʦʨʦʡ ʫʧʘʣʦ ʧʨʝʩʣʦʚʫʪʦʝ ʷʙʣʦʢʦ, ʩʦʭʨʘʥʠʣʘʩʴ ʜʦ ʩʝʛʦ ʜʥʷ ï ɻ ʪʦ ʷʙʣʦʥʷ ʩʦʨʪʘ Flower of 
Kent ʚ ʫʩʘʜʴʙʝ ɺʫʣʩʪʦʨʧ-ʤʵʥʦʨ. 
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ʂʘʢ ʪʝʦʨʠʷ ʵʪʘ ʪʦʯʢʘ ʟʨʝʥʠʷ ʥʝ ʪʘʢ ʫʞ ʧʣʦʭʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʘ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʚʩʝʜʥʝʚʥʦʤʫ ʦʧʳʪʫ. ʉʝʡʯʘʩ, ʢʦʛʜʘ ʷ ʧʠʰʫ ʵʪʫ ʢʥʠʛʫ, ʥʘ ʤʦʝʤ ʩʪʦʣʝ ʣʝʞʠʪ ʧʝʨʚʦʝ ʠʟʜʘʥʠʝ 

ʨʦʤʘʥʘ çʊʨʠʧʣʘʥʝʪʠʝè (Triplanetary), ʢʦʪʦʨʳʡ ʮʠʪʠʨʫʝʪʩʷ ʚ ʵʧʠʛʨʘʬʝ ʢʦ ʚʪʦʨʦʡ ʛʣʘʚʝ. ɽʩʣʠ ʷ 

ʥʝ ʙʫʜʫ ʝʛʦ ʪʨʦʛʘʪʴ, ʪʦ ʢʥʠʛʘ ʦʩʪʘʥʝʪʩʷ ʥʘ ʤʝʩʪʝ ʠ ʙʫʜʝʪ ʩʧʦʢʦʡʥʦ ʣʝʞʘʪʴ. ɽʩʣʠ ʷ ʧʨʠʣʦʞʫ 

ʩʠʣʫ ï ʩʢʘʞʝʤ, ʪʦʣʢʥʫ ʵʪʫ ʢʥʠʛʫ, ï ʪʦ ʦʥʘ ʩʜʚʠʥʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʘʥʪʠʤʝʪʨʦʚ, ʟʘʤʝʜʣʷʷʩʴ 

ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ, ʠ ʦʩʪʘʥʦʚʠʪʩʷ. 

ɸʨʠʩʪʦʪʝʣʴ ʧʨʘʚ. 

ʊʘʢ ʚʩʝ ʠ ʚʳʛʣʷʜʝʣʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʯʪʠ ʜʚʫʭ ʪʳʩʷʯ ʣʝʪ. ɸʨʠʩʪʦʪʝʣʝʚʘ ʬʠʟʠʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʚʦʟʨʘʞʝʥʠʡ, ʚ ʮʝʣʦʤ ʧʨʠʥʠʤʘʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʘʤʠ ʜʦ ʢʦʥʮʘ 

XVI ʩʪʦʣʝʪʠʷ. ʀʩʢʣʶʯʝʥʠʝʤ ʙʳʣ ʘʨʘʙʩʢʠʡ ʫʯʝʥʳʡ ʘʣʴ-ʍʘʩʘʥ ʠʙʥ ʘʣʴ-ʍʘʡʩʘʤ (ɸʣʴʭʘʟʝʥ), 

ʢʦʪʦʨʳʡ ʚ XI ʚʝʢʝ ʚʳʩʪʫʧʘʣ ʧʨʦʪʠʚ ʚʦʟʟʨʝʥʠʡ ɸʨʠʩʪʦʪʝʣʷ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ. 

ʅʦ ʜʘʞʝ ʩʝʛʦʜʥʷ ɸʨʠʩʪʦʪʝʣʝʚʘ ʬʠʟʠʢʘ ʪʦʯʥʝʝ ʦʪʚʝʯʘʝʪ ʥʘʰʠʤ ʠʥʪʫʠʪʠʚʥʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʯʝʤ ʧʨʠʰʝʜʰʠʝ ʝʡ ʥʘ ʩʤʝʥʫ ʠʜʝʠ ɻʘʣʠʣʝʷ ʠ ʅʴʶʪʦʥʘ. 

ʉ ʩʦʚʨʝʤʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚ ʪʝʦʨʠʠ ɸʨʠʩʪʦʪʝʣʷ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʧʨʦʙʝʣʦʚ. ʆʜʠʥ 

ʠʟ ʥʠʭ ï ʚʝʩ. ʇʦʯʝʤʫ ʧʝʨʦ ʣʝʛʯʝ ʢʘʤʥʷ? ɽʱʝ ʦʜʠʥ ʧʨʦʙʝʣ ï ʪʨʝʥʠʝ. ʇʨʝʜʧʦʣʦʞʠʤ, ʷ ʧʦʣʦʞʠʣ 

ʙʳ ʤʦʡ ʵʢʟʝʤʧʣʷʨ çʊʨʠʧʣʘʥʝʪʠʷè ʥʘ ʣʝʜ ʢʘʪʢʘ ʠ ʜʘʣ ʝʤʫ ʪʘʢʦʡ ʞʝ ʪʦʣʯʦʢ. ʏʪʦ ʧʨʦʠʟʦʰʣʦ 

ʙʳ? ʂʥʠʛʘ ʫʝʭʘʣʘ ʙʳ ʜʘʣʴʰʝ ï ʠ ʝʱʝ ʜʘʣʴʰʝ, ʝʩʣʠ ʙʳ ʷ ʧʨʠʣʘʜʠʣ ʢ ʥʝʡ ʢʦʥʴʢʠ. ʊʨʝʥʠʝ 

ʟʘʩʪʘʚʣʷʝʪ ʪʝʣʦ ʜʚʠʛʘʪʴʩʷ ʤʝʜʣʝʥʥʝʝ ʚ ʚʷʟʢʦʡ ï ʢʣʝʡʢʦʡ ï ʩʨʝʜʝ. ʊʨʝʥʠʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ, ʠ ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ɸʨʠʩʪʦʪʝʣʝʚʘ ʬʠʟʠʢʘ ʣʫʯʰʝ ʦʪʚʝʯʘʝʪ 

ʥʘʰʠʤ ʠʥʪʫʠʪʠʚʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʯʝʤ ɻʘʣʠʣʝʝʚʘ ʠ ʅʴʶʪʦʥʦʚʘ ʬʠʟʠʢʘ. ɺ ʧʨʦʮʝʩʩʝ 

ʵʚʦʣʶʮʠʠ ʥʘʰ ʤʦʟʛ ʚʳʨʘʙʦʪʘʣ ʚʥʫʪʨʝʥʥʶʶ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ, ʚ ʢʦʪʦʨʫʶ ʫʞʝ ʚʩʪʨʦʝʥʦ 

ʪʨʝʥʠʝ. 

ʉʝʛʦʜʥʷ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʪʝʣʦ ʧʘʜʘʝʪ ʥʘ ɿʝʤʣʶ ʧʦʪʦʤʫ, ʯʪʦ ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʟʝʤʥʳʤ ʪʷʛʦʪʝʥʠʝʤ. 

ʅʦ ʯʪʦ ʪʘʢʦʝ ʪʷʛʦʪʝʥʠʝ? ʅʴʶʪʦʥ ʩʯʠʪʘʣ ʪʷʛʦʪʝʥʠʝ ʩʠʣʦʡ, ʥʦ ʥʝ ʦʙʲʷʩʥʷʣ, ʦʪʢʫʜʘ ʵʪʘ ʩʠʣʘ 

ʙʝʨʝʪʩʷ ʠ ʢʘʢ ʚʦʟʥʠʢʘʝʪ. ʆʥʘ ʧʨʦʩʪʦ ʝʩʪʴ. ʆʥʘ ʜʝʡʩʪʚʫʝʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʝʟ ʚʩʷʢʠʭ 

ʧʦʩʨʝʜʥʠʢʦʚ. ʂʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʦʥ ʪʦʞʝ ʥʝ ʦʙʲʷʩʥʷʝʪ; ʦʥʘ ʧʨʦʩʪʦ ʜʝʡʩʪʚʫʝʪ. ʕʡʥʰʪʝʡʥ 

ʟʘʤʝʥʠʣ ʩʠʣʫ ʢʨʠʚʠʟʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʩʜʝʣʘʚ çʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠè ʠʟʣʠʰʥʠʤ, 

ʠ ʟʘʧʠʩʘʣ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʡ, ʢʘʢ ʥʘ ʵʪʫ ʢʨʠʚʠʟʥʫ ʚʣʠʷʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʦʥ ʥʝ ʦʙʲʷʩʥʠʣ, ʧʦʯʝʤʫ ʢʨʠʚʠʟʥʘ ʚʝʜʝʪ ʩʝʙʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ. 

ʏʝʣʦʚʝʢ ʥʘʫʯʠʣʩʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʢʦʩʤʦʩʘ, ʢ ʧʨʠʤʝʨʫ ʚʳʯʠʩʣʷʪʴ ʚʨʝʤʝʥʘ 

ʟʘʪʤʝʥʠʡ, ʟʘ ʪʳʩʷʯʠ ʣʝʪ ʜʦ ʪʦʛʦ, ʢʘʢ ʢʪʦ-ʣʠʙʦ ʧʦʥʷʣ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʩʫʱʝʩʪʚʫʝʪ. ʅʦ ʧʦʩʣʝ 

ʪʦʛʦ ʢʘʢ ʨʦʣʴ ʛʨʘʚʠʪʘʮʠʠ ʙʳʣʘ ʨʘʩʢʨʳʪʘ, ʥʘʰʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʚʳʯʠʩʣʝʥʠʡ ʤʥʦʛʦʢʨʘʪʥʦ ʚʳʨʦʩʣʠ. ʊʨʝʪʴʝʡ ʢʥʠʛʝ ʩʚʦʠʭ çʅʘʯʘʣè, ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʳʚʘʣʠʩʴ 

ʟʘʢʦʥʳ ʜʚʠʞʝʥʠʷ ʠ ʛʨʘʚʠʪʘʮʠʠ, ʅʴʶʪʦʥ ʜʘʣ ʧʦʜʟʘʛʦʣʦʚʦʢ çʆ ʩʠʩʪʝʤʝ ʤʠʨʘè. ʕʪʦ ʙʳʣʦ ʚʩʝʛʦ 

ʣʠʰʴ ʥʝʙʦʣʴʰʦʝ ʧʨʝʫʚʝʣʠʯʝʥʠʝ. ʉʠʣʘ ʪʷʛʦʪʝʥʠʷ ʠ ʪʦ, ʢʘʢ ʪʝʣʘ ʨʝʘʛʠʨʫʶʪ ʥʘ ʩʠʣʳ, ʣʝʞʠʪ ʚ 

ʦʩʥʦʚʝ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʩʤʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ. ʇʦʵʪʦʤʫ, ʧʨʝʞʜʝ ʯʝʤ ʤʳ ʧʝʨʝʡʜʝʤ ʢ 

ʥʦʚʝʡʰʠʤ ʦʪʢʨʳʪʠʷʤ ʠ ʧʦʛʦʚʦʨʠʤ, ʢ ʧʨʠʤʝʨʫ, ʦ ʥʘʯʘʣʝ ɺʩʝʣʝʥʥʦʡ ʠʣʠ ʦ ʪʦʤ, ʢʘʢ ʧʣʘʥʝʪʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʢʦʣʴʮʘʤʠ, ʧʦʨʦʞʜʘʶʪ ʥʦʚʳʝ ʣʫʥʳ, ʥʘʤ ʧʦʣʝʟʥʦ ʙʫʜʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʥʝʢʦʪʦʨʳʭ 

ʙʘʟʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʨʘʚʠʪʘʮʠʝʡ. 

 

* * *  

 

ɼʦ ʠʟʦʙʨʝʪʝʥʠʷ ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʃʫʥʘ ʠ ʟʚʝʟʜʳ ʙʳʣʠ ʪʘʢ ʞʝ ʭʦʨʦʰʦ ʟʥʘʢʦʤʳ 

ʙʦʣʴʰʠʥʩʪʚʫ ʣʶʜʝʡ, ʢʘʢ ʠ ʙʣʠʟʣʝʞʘʱʠʝ ʨʝʢʠ, ʜʝʨʝʚʴʷ ʠ ʛʦʨʳ. ʂʦʛʜʘ ʟʘʭʦʜʠʣʦ ʉʦʣʥʮʝ, 

ʧʦʷʚʣʷʣʠʩʴ ʟʚʝʟʜʳ. ʃʫʥʘ ʜʚʠʛʘʣʘʩʴ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʨʠʪʤʝ ʠ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʨʘʩʧʠʩʘʥʠʶ, 

ʠʥʦʛʜʘ ʦʥʘ ʧʦʷʚʣʷʣʘʩʴ ʚ ʥʝʙʝʩʘʭ ʩʨʝʜʠ ʙʝʣʘ ʜʥʷ ʠ ʚʳʛʣʷʜʝʣʘ ʢʘʢ ʙʣʝʜʥʳʡ ʧʨʠʟʨʘʢ, ʥʦ ʧʦ 

ʥʦʯʘʤ ʩʚʝʪʠʣʘ ʥʘʤʥʦʛʦ ʷʨʯʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʝʝ ʜʚʠʞʝʥʠʠ ʪʦʞʝ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ. ɺʩʷʢʠʡ, ʢʪʦ ʥʘʙʣʶʜʘʣ ʙʳ ʃʫʥʫ ʭʦʪʷ ʙʳ ʤʝʞʜʫ ʜʝʣʦʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ, ʩʢʦʨʦ ʟʘʤʝʪʠʣ ʙʳ, ʯʪʦ ʦʥʘ ʩʣʝʜʫʝʪ ʨʝʛʫʣʷʨʥʦʤʫ ʨʠʪʤʫ ʠ ʢʘʞʜʳʝ 29 ʜʥʝʡ 

ʤʝʥʷʝʪ ʬʦʨʤʫ ʩ ʪʦʥʢʦʛʦ ʧʦʣʫʤʝʩʷʮʘ ʜʦ ʧʦʣʥʦʛʦ ʜʠʩʢʘ ʠ ʦʙʨʘʪʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʟʘʤʝʪʥʦ 

ʩʜʚʠʛʘʝʪʩʷ ʦʪ ʥʦʯʠ ʢ ʥʦʯʠ, ʧʨʦʭʦʜʷ ʧʦ ʥʝʙʫ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʠʟ ʨʘʟʘ ʚ ʨʘʟ 

ʟʘʤʢʥʫʪʳʤ ʤʘʨʰʨʫʪʦʤ. 
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ʋ ʟʚʝʟʜ ʪʘʢʞʝ ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʨʠʪʤ. ʆʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʦʥʠ ʦʙʭʦʜʷʪ ʚʦʢʨʫʛ ʥʝʢʦʪʦʨʦʡ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʠ ʚ ʥʝʙʝʩʘʭ, ʢʘʢ ʙʫʜʪʦ ʦʥʠ ʥʘʨʠʩʦʚʘʥʳ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʤʝʜʣʝʥʥʦ 

ʚʨʘʱʘʶʱʝʡʩʷ ʯʘʰʠ. ɺ ʢʥʠʛʝ çɹʳʪʠʝè ʛʦʚʦʨʠʪʩʷ ʦ ʥʝʙʝʩʥʦʡ ʪʚʝʨʜʠ; ʚ ʧʝʨʝʚʦʜʝ ʩ ʝʚʨʝʡʩʢʦʛʦ 

çʪʚʝʨʜʴè ʦʟʥʘʯʘʝʪ çʯʘʰʘè. 

ɽʩʣʠ ʥʘʙʣʶʜʘʪʴ ʥʝʙʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ ʪʘʢʞʝ, ʯʪʦ 

ʧʷʪʴ ʟʚʝʟʜ, ʚʢʣʶʯʘʷ ʥʝʢʦʪʦʨʳʝ ʠʟ ʩʘʤʳʭ ʷʨʢʠʭ ʥʘ ʥʝʙʝ, ʥʝ ʚʨʘʱʘʶʪʩʷ ʧʦʜʦʙʥʦ ʙʦʣʴʰʠʥʩʪʚʫ 

çʬʠʢʩʠʨʦʚʘʥʥʳʭè, ʠʣʠ ʥʝʧʦʜʚʠʞʥʳʭ, ʟʚʝʟʜ. ʆʥʠ ʥʝ ʟʘʢʨʝʧʣʝʥʳ ʥʘ ʯʘʰʝ, ʘ ʤʝʜʣʝʥʥʦ ʧʦʣʟʫʪ 

ʧʦ ʥʝʡ. ɻʨʝʢʠ ʩʚʷʟʳʚʘʣʠ ʵʪʠ ʙʣʫʞʜʘʶʱʠʝ ʩʚʝʪʦʚʳʝ ʪʦʯʢʠ ʩ ɻʝʨʤʝʩʦʤ (ʧʦʩʣʘʥʮʝʤ ʙʦʛʦʚ), 

ɸʬʨʦʜʠʪʦʡ (ʙʦʛʠʥʝʡ ʣʶʙʚʠ), ɸʨʝʩʦʤ (ʙʦʛʦʤ ʚʦʡʥʳ), ɿʝʚʩʦʤ (ʮʘʨʝʤ ʚʩʝʭ ʙʦʛʦʚ) ʠ ʂʨʦʥʦʩʦʤ 

(ʙʦʛʦʤ ʟʝʤʣʝʜʝʣʠʷ). ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʠʤʩʢʠʝ ʙʦʞʝʩʪʚʘ ʜʘʣʠ ʠʤ ʠʭ ʥʳʥʝʰʥʠʝ ʥʘʟʚʘʥʠʷ: 

ʄʝʨʢʫʨʠʡ, ɺʝʥʝʨʘ, ʄʘʨʩ, ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ. ɻʨʝʢʠ ʥʘʟʚʘʣʠ ʵʪʠ ʙʣʫʞʜʘʶʱʠʝ ʟʚʝʟʜʳ planetes, 

ʪʦ ʝʩʪʴ çʩʪʨʘʥʥʠʢʠè, ʦʪʩʶʜʘ ʧʨʦʠʟʦʰʣʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʣʦʚʦ çʧʣʘʥʝʪʳè. ʉʝʛʦʜʥʷ ʤʳ ʟʥʘʝʤ 

ʝʱʝ ʪʨʠ ʧʣʘʥʝʪʳ: ʵʪʦ ʩʘʤʘ ɿʝʤʣʷ, ʋʨʘʥ ʠ ʅʝʧʪʫʥ. ʇʫʪʠ ʧʣʘʥʝʪ ʥʘ ʥʝʙʝ ʚʳʛʣʷʜʝʣʠ ʩʪʨʘʥʥʦ ʠ 

ʢʘʟʘʣʠʩʴ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʜʚʠʛʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦ, ʜʨʫʛʠʝ 

ʤʝʜʣʝʥʥʝʝ. ʅʝʢʦʪʦʨʳʝ ʜʘʞʝ ʚʦʟʚʨʘʱʘʣʠʩʴ ʧʦ ʩʚʦʠʤ ʩʣʝʜʘʤ ʠ ʟʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ 

ʦʧʠʩʳʚʘʣʠ ʥʘ ʥʝʙʝ ʟʘʤʢʥʫʪʫʶ ʧʝʪʣʶ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʣʶʜʠ ʧʨʦʩʪʦ ʧʨʠʥʠʤʘʣʠ ʦʢʨʫʞʘʶʱʫʶ ʠʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʘʢʦʡ, 

ʢʘʢʘʷ ʦʥʘ ʝʩʪʴ, ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʧʨʠʥʠʤʘʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʝʢ, ʜʝʨʝʚʴʝʚ ʠ ʛʦʨ ʠ ʩʯʠʪʘʣʠ 

ʥʝʙʝʩʥʳʝ ʦʛʦʥʴʢʠ ʥʝʙʝʩʥʳʤʠ ʦʛʦʥʴʢʘʤʠ. ʅʦ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʚʘʣʠ ʚʦʧʨʦʩʳ: ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʵʪʠ ʦʛʦʥʴʢʠ? ʆʪʢʫʜʘ ʦʥʠ ʥʘ ʥʝʙʝ? ʂʘʢ ʠ ʧʦʯʝʤʫ ʦʥʠ ʜʚʠʞʫʪʩʷ? ʇʦʯʝʤʫ ʦʜʥʠ ʦʛʦʥʴʢʠ 

ʜʚʠʞʫʪʩʷ ʧʦ ʧʨʘʚʠʣʘʤ, ʘ ʜʨʫʛʠʝ ʠʭ ʥʘʨʫʰʘʶʪ? 

ʐʫʤʝʨʳ ʠ ʚʘʚʠʣʦʥʷʥʝ ʩʦʙʨʘʣʠ ʦʩʥʦʚʥʳʝ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʜʘʥʥʳʝ. ʆʥʠ ʟʘʧʠʩʳʚʘʣʠ ʠʭ ʥʘ 

ʛʣʠʥʷʥʳʭ ʪʘʙʣʠʯʢʘʭ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʢʣʠʥʦʧʠʩʴʶ ï ʦʩʦʙʳʤʠ ʟʥʘʢʘʤʠ, ʥʘʧʦʤʠʥʘʶʱʠʤʠ ʧʦ 

ʬʦʨʤʝ ʢʣʠʥ. ʉʨʝʜʠ ʥʘʡʜʝʥʥʳʭ ʘʨʭʝʦʣʦʛʘʤʠ ʚʘʚʠʣʦʥʩʢʠʭ ʪʘʙʣʠʯʝʢ ʠʤʝʶʪʩʷ ʟʚʝʟʜʥʳʝ 

ʢʘʪʘʣʦʛʠ, ʛʜʝ ʟʘʧʠʩʘʥʦ ʧʦʣʦʞʝʥʠʝ ʟʚʝʟʜ ʥʘ ʥʝʙʝ; ʦʥʠ ʜʘʪʠʨʫʶʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1200 ʛʦʜʦʤ 

ʜʦ ʥʘʰʝʡ ʵʨʳ, ʥʦ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʶʪʩʷ ʢʦʧʠʷʤʠ ʝʱʝ ʙʦʣʝʝ ʨʘʥʥʠʭ ʰʫʤʝʨʩʢʠʭ ʪʘʙʣʠʯʝʢ. 

ɻʨʝʯʝʩʢʠʝ ʬʠʣʦʩʦʬʳ ʠ ʛʝʦʤʝʪʨʳ, ʧʨʦʜʦʣʞʘʚʰʠʝ ʜʝʣʦ ʰʫʤʝʨʦʚ ʠ ʚʘʚʠʣʦʥʷʥ, ʣʫʯʰʝ ʩʚʦʠʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʩʦʟʥʘʚʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʣʦʛʠʢʠ, ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠ ʪʝʦʨʠʠ. ʆʥʠ ʚʦ ʚʩʝʤ 

ʠʩʢʘʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ; ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʧʠʬʘʛʦʨʝʡʩʢʦʛʦ ʢʫʣʴʪʘ ʜʦʚʝʣʠ ʵʪʦʪ ʧʨʠʥʮʠʧ ʜʦ 

ʢʨʘʡʥʦʩʪʠ: ʦʥʠ ʚʝʨʠʣʠ, ʯʪʦ ɺʩʝʣʝʥʥʦʡ ʧʨʘʚʷʪ ʯʠʩʣʘ. ʉʝʛʦʜʥʷ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ 

ʩʦʛʣʘʩʠʣʠʩʴ ʙʳ ʩ ʥʠʤʠ, ʥʦ ʥʝ ʚ ʜʝʪʘʣʷʭ. 

ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʧʦʟʜʥʝʡʰʠʭ ʧʦʢʦʣʝʥʠʡ ʦʢʘʟʘʣ ʂʣʘʚʜʠʡ 

ʇʪʦʣʝʤʝʡ ï ʛʨʝʯʝʩʢʠʡ ʛʝʦʤʝʪʨ, ʘʩʪʨʦʥʦʤ ʠ ʛʝʦʛʨʘʬ. ɽʛʦ ʩʘʤʘʷ ʨʘʥʥʷʷ ʨʘʙʦʪʘ ʠʟʚʝʩʪʥʘ ʢʘʢ 

çɸʣʴʤʘʛʝʩʪè ï ʧʦ ʘʨʘʙʩʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʥʘʟʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʩʧʝʨʚʘ ʟʚʫʯʘʣʦ 

ʢʘʢ çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʩʦʙʨʘʥʠʝè, ʟʘʪʝʤ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ çɺʝʣʠʢʦʝ ʩʦʙʨʘʥʠʝè, ʘ ʟʘʪʝʤ ʚ ʧʨʦʩʪʦ 

ʚ al-majisti ï çʚʝʣʠʯʘʡʰʝʝè. ɺ çɸʣʴʤʘʛʝʩʪʝè ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʢʦʥʯʝʥʥʘʷ ʪʝʦʨʠʷ 

ʧʣʘʥʝʪʘʨʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ, ʧʦ ʤʥʝʥʠʶ ʛʨʝʢʦʚ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨʘʭ ï ʦʢʨʫʞʥʦʩʪʷʭ ʠ ʩʬʝʨʘʭ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʧʣʘʥʝʪʳ ʜʚʠʞʫʪʩʷ ʥʝ ʧʦ ʦʢʨʫʞʥʦʩʪʷʤ. ʕʪʦ ʟʘʷʚʣʝʥʠʝ ʥʝ ʫʜʠʚʠʣʦ ʙʳ 

ʚʘʚʠʣʦʥʷʥ, ʧʦʪʦʤʫ ʯʪʦ ʜʚʠʞʝʥʠʝ ʧʦ ʦʢʨʫʞʥʦʩʪʷʤ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʠʭ ʪʘʙʣʠʮʘʤ. ɻʨʝʢʠ 

ʧʦʰʣʠ ʜʘʣʴʰʝ ʠ ʟʘʜʘʣʠʩʴ ʚʦʧʨʦʩʦʤ: ʘ ʯʪʦ ʞʝ ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ? ʆʪʚʝʪ ʇʪʦʣʝʤʝʷ ʙʳʣ ʪʘʢʦʚ: 

ʩʦʯʝʪʘʥʠʷ ʦʢʨʫʞʥʦʩʪʝʡ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʩʬʝʨʘʤʠ. ɺʥʫʪʨʝʥʥʷʷ ʩʬʝʨʘ ï çʜʝʬʝʨʝʥʪè ï 

ʩʪʨʦʠʪʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ, ʢʦʪʦʨʘʷ ʠ ʷʚʣʷʝʪʩʷ ʝʝ ʮʝʥʪʨʦʤ. ʆʩʴ ʚʪʦʨʦʡ ʩʬʝʨʳ ï çʵʧʠʮʠʢʣʘè ï 

ʟʘʢʨʝʧʣʝʥʘ ʩʣʝʛʢʘ ʚʥʫʪʨʠ ʧʝʨʚʦʡ. ʂʘʞʜʘʷ ʧʘʨʘ ʩʬʝʨ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘ ʠ ʥʝ ʩʚʷʟʘʥʘ ʩ 

ʦʩʪʘʣʴʥʳʤʠ. ʀʜʝʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʥʦʚʘʷ. ɼʚʫʤʷ ʩʪʦʣʝʪʠʷʤʠ ʨʘʥʝʝ ɸʨʠʩʪʦʪʝʣʴ, ʦʧʠʨʘʷʩʴ ʥʘ 

ʝʱʝ ʙʦʣʝʝ ʨʘʥʥʠʝ ʠʜʝʠ ʪʦʛʦ ʞʝ ʨʦʜʘ, ʧʨʝʜʣʦʞʠʣ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʠʟ 55 ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ 

ʩʬʝʨ, ʚ ʢʦʪʦʨʦʡ ʦʩʴ ʢʘʞʜʦʡ ʩʬʝʨʳ ʟʘʢʨʝʧʣʝʥʘ ʥʘ ʙʣʠʞʘʡʰʝʡ ʢ ʥʝʡ ʚʥʫʪʨʝʥʥʝʡ ʩʬʝʨʝ. ɺ 

ʤʦʜʠʬʠʢʘʮʠʠ ʇʪʦʣʝʤʝʷ ʩʬʝʨ ʙʳʣʦ ʤʝʥʴʰʝ, ʜʘ ʠ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʣʘ ʪʦʯʥʝʝ, ʥʦ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʩʪʘʚʘʣʘʩʴ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦʡ. ʀ ʦʙʝ ʩʠʩʪʝʤʳ ʟʘʩʪʘʚʣʷʣʠ ʜʫʤʘʪʴ ʦ ʪʦʤ, ʩʫʱʝʩʪʚʫʶʪ ʣʠ ʚʩʝ 

ʵʪʠ ʩʬʝʨʳ ʚ ʨʝʘʣʴʥʦʩʪʠ, ʠʣʠ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʦ ʫʜʦʙʥʦʡ ʚʳʜʫʤʢʦʡ, ʠʣʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʧʨʦʠʩʭʦʜʠʪ ʯʪʦ-ʪʦ ʩʦʚʝʨʰʝʥʥʦ ʠʥʦʝ. 
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ʉʣʝʜʫʶʱʫʶ ʪʳʩʷʯʫ ʣʝʪ, ʘ ʪʦ ʠ ʙʦʣʴʰʝ, ɽʚʨʦʧʘ ʚʩʝ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʧʦʩʚʷʱʘʣʘ ʚʦʧʨʦʩʘʤ 

ʪʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʬʠʣʦʩʦʬʩʢʠʤ, ʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʠʨʝ ʧʨʠʨʦʜʳ ʯʝʨʧʘʣʘ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʪʨʫʜʦʚ ɸʨʠʩʪʦʪʝʣʷ, ʩʦʟʜʘʥʥʳʭ ʧʨʠʤʝʨʥʦ ʟʘ 350 ʣʝʪ ʜʦ ʈʦʞʜʝʩʪʚʘ ʍʨʠʩʪʦʚʘ. ɺʩʝʣʝʥʥʘʷ 

ʩʯʠʪʘʣʘʩʴ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ, ʠ ʚʩʝ ʚ ʥʝʡ ʚʨʘʱʘʣʦʩʴ ʚʦʢʨʫʛ ʥʝʧʦʜʚʠʞʥʦʡ ɿʝʤʣʠ. ʌʘʢʝʣ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʩʪʨʦʥʦʤʠʠ ʠ ʤʘʪʝʤʘʪʠʢʝ ʧʝʨʝʤʝʩʪʠʣʩʷ ʚ ʘʨʘʙʩʢʠʡ ʤʠʨ, ʚ ʀʥʜʠʶ ʠ ʂʠʪʘʡ. 

ʆʜʥʘʢʦ ʩ ʟʘʨʝʡ ʠʪʘʣʴʷʥʩʢʦʛʦ ɺʦʟʨʦʞʜʝʥʠʷ ʵʪʦʪ ʬʘʢʝʣ ʚʥʦʚʴ ʙʳʣ ʧʝʨʝʜʘʥ ʚ ɽʚʨʦʧʫ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʚʝʜʫʱʠʝ ʨʦʣʠ ʚ ʨʘʟʚʠʪʠʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ʩʳʛʨʘʣʠ ʪʨʠ ʛʠʛʘʥʪʘ ʥʘʫʢʠ: 

ɻʘʣʠʣʝʡ, ʂʝʧʣʝʨ ʠ ʅʴʶʪʦʥ, ʘ ʛʨʫʧʧʘ ʧʦʜʜʝʨʞʢʠ ʫ ʥʠʭ ʙʳʣʘ ʧʦʠʩʪʠʥʝ ʛʨʦʤʘʜʥʦʡ. 

ɻʘʣʠʣʝʡ ʟʥʘʤʝʥʠʪ ʪʝʤ, ʯʪʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣ ʪʝʣʝʩʢʦʧ ʠ ʦʙʥʘʨʫʞʠʣ ʩ ʝʛʦ ʧʦʤʦʱʴʶ, ʯʪʦ ʥʘ 

ʉʦʣʥʮʝ ʝʩʪʴ ʧʷʪʥʘ, ʫ ʖʧʠʪʝʨʘ ʝʩʪʴ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ) ʯʝʪʳʨʝ ʣʫʥʳ, ɺʝʥʝʨʘ ʧʨʦʭʦʜʠʪ ʪʘʢʠʝ 

ʞʝ ʬʘʟʳ, ʢʘʢ ʃʫʥʘ, ʘ ʉʘʪʫʨʥ ʚʳʛʣʷʜʠʪ ʢʘʢ-ʪʦ ʩʪʨʘʥʥʦ ï ʧʦʟʞʝ ʩʪʨʘʥʥʦʩʪʠ ʝʛʦ ʚʥʝʰʥʝʛʦ ʚʠʜʘ 

ʧʦʣʫʯʠʣʠ ʦʙʲʷʩʥʝʥʠʷ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʢʦʣʝʮ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘʩʪʘʚʠʣʠ ʝʛʦ ʦʪʚʝʨʛʥʫʪʴ 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʠ ʧʨʠʥʷʪʴ ʩʦʧʝʨʥʠʯʘʶʱʫʶ ʩ ʥʝʡ ʛʝʣʠʦʮʝʥʪʨʠʯʝʩʢʫʶ ʪʝʦʨʠʶ 

ʅʠʢʦʣʘʷ ʂʦʧʝʨʥʠʢʘ, ʚ ʢʦʪʦʨʦʡ ʧʣʘʥʝʪʳ ʠ ɿʝʤʣʷ ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ; ʠʟ-ʟʘ ʵʪʦʛʦ ʫ 

ɻʘʣʠʣʝʷ ʚʦʟʥʠʢʣʠ ʧʨʦʙʣʝʤʳ ʩ ʨʠʤʩʢʦ-ʢʘʪʦʣʠʯʝʩʢʦʡ ʮʝʨʢʦʚʴʶ. ʅʦ ʦʥ ʪʘʢʞʝ ʩʜʝʣʘʣ ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʙʦʣʝʝ ʩʢʨʦʤʥʦʝ, ʥʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʙʦʣʝʝ ʚʘʞʥʦʝ ʦʪʢʨʳʪʠʝ: ʦʪʢʨʳʣ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʜʚʠʞʝʥʠʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʧʫʰʝʯʥʳʝ ʷʜʨʘ. ɿʜʝʩʴ, ʥʘ 

ɿʝʤʣʝ, ʩʚʦʙʦʜʥʦ ʜʚʠʞʫʱʝʝʩʷ ʪʝʣʦ ʣʠʙʦ ʫʩʢʦʨʷʝʪʩʷ (ʧʨʠ ʧʘʜʝʥʠʠ), ʣʠʙʦ ʟʘʤʝʜʣʷʝʪʩʷ (ʧʨʠ 

ʧʦʜʲʝʤʝ) ʥʘ ʚʝʣʠʯʠʥʫ, ʦʜʠʥʘʢʦʚʫʶ ʟʘ ʬʠʢʩʠʨʦʚʘʥʥʳʡ, ʥʝʙʦʣʴʰʦʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ. ʂʦʨʦʯʝ 

ʛʦʚʦʨʷ, ʫʩʢʦʨʝʥʠʝ ʪʝʣʘ ʧʦʩʪʦʷʥʥʦ. ʇʦʩʢʦʣʴʢʫ ʪʦʯʥʳʭ ʯʘʩʦʚ ʚ ʝʛʦ ʨʘʩʧʦʨʷʞʝʥʠʠ ʥʝ ʙʳʣʦ, 

ɻʘʣʠʣʝʡ ʥʘʙʣʶʜʘʣ ʵʪʠ ʵʬʬʝʢʪʳ, ʢʘʪʘʷ ʰʘʨʳ ʧʦ ʩʣʝʛʢʘ ʥʘʢʣʦʥʥʳʤ ʞʝʣʦʙʘʤ. 

ɽʱʝ ʦʜʥʘ ʢʣʶʯʝʚʘʷ ʬʠʛʫʨʘ ʪʦʛʦ ʚʨʝʤʝʥʠ ï ʂʝʧʣʝʨ. ɽʛʦ ʫʯʠʪʝʣʴ ʠ ʥʘʯʘʣʴʥʠʢ ʊʠʭʦ ɹʨʘʛʝ ʚ 

ʩʚʦʝ ʚʨʝʤʷ ʧʨʦʚʝʣ ʦʯʝʥʴ ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʄʘʨʩʘ. ʇʦʩʣʝ ʩʤʝʨʪʠ ʊʠʭʦ ʂʝʧʣʝʨ 

ʫʥʘʩʣʝʜʦʚʘʣ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʧʦʣʦʞʝʥʠʝ ʧʨʠʜʚʦʨʥʦʛʦ ʘʩʪʨʦʥʦʤʘ ʧʨʠ ʠʤʧʝʨʘʪʦʨʝ ʉʚʷʱʝʥʥʦʡ 

ʈʠʤʩʢʦʡ ʠʤʧʝʨʠʠ ʈʫʜʦʣʴʬʝ II, ʥʦ ʠ ʧʨʦʜʦʣʞʠʣ ʥʘʙʣʶʜʝʥʠʷ ʠ ʟʘʥʷʣʩʷ ʚʳʯʠʩʣʝʥʠʝʤ ʪʦʯʥʦʡ 

ʬʦʨʤʳ ʦʨʙʠʪʳ ʄʘʨʩʘ. ʇʦʩʣʝ 50 ʥʝʫʜʘʯʥʳʭ ʧʦʧʳʪʦʢ ʦʥ ʨʘʩʩʯʠʪʘʣ, ʯʪʦ ʦʨʙʠʪʘ ʠʤʝʝʪ ʬʦʨʤʫ 

ʵʣʣʠʧʩʘ, ʪʦ ʝʩʪʴ ʦʚʘʣʘ, ʥʘʧʦʤʠʥʘʶʱʝʛʦ ʩʣʝʛʢʘ ʩʧʣʶʩʥʫʪʫʶ ʦʢʨʫʞʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʉʦʣʥʮʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʩʦʙʦʡ ʪʦʯʢʝ ʵʪʦʛʦ ʵʣʣʠʧʩʘ ï ʚ ʝʛʦ ʬʦʢʫʩʝ. 

ɼʨʝʚʥʝʛʨʝʯʝʩʢʠʝ ʛʝʦʤʝʪʨʳ ʟʥʘʣʠ ʵʣʣʠʧʩʳ ʠ ʦʧʨʝʜʝʣʷʣʠ ʠʭ ʢʘʢ ʩʝʯʝʥʠʝ ʢʦʥʫʩʘ ʧʣʦʩʢʦʩʪʴʶ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʢʣʦʥʘ ʧʣʦʩʢʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʢʦʥʫʩʘ çʢʦʥʠʯʝʩʢʠʝ ʩʝʯʝʥʠʷè 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʢʨʫʞʥʦʩʪʠ, ʵʣʣʠʧʩʳ, ʧʘʨʘʙʦʣʳ ʠ ʛʠʧʝʨʙʦʣʳ. 

ʂʦʛʜʘ ʧʣʘʥʝʪʘ ʜʚʠʞʝʪʩʷ ʧʦ ʵʣʣʠʧʩʫ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʝʝ ʜʦ ʉʦʣʥʮʘ ʤʝʥʷʝʪʩʷ. ʇʨʠʙʣʠʞʘʷʩʴ ʢ 

ʉʦʣʥʮʫ, ʧʣʘʥʝʪʘ ʫʩʢʦʨʷʝʪʩʷ; ʫʜʘʣʷʷʩʴ ʦʪ ʉʦʣʥʮʘ, ʟʘʤʝʜʣʷʝʪʩʷ. ʅʝʤʥʦʛʦ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʚʩʝ 

ʵʪʠ ʵʬʬʝʢʪʳ ʚ ʩʫʤʤʝ ʫʤʫʜʨʷʶʪʩʷ ʩʦʟʜʘʪʴ ʦʨʙʠʪʫ ʚ ʪʦʯʥʦʩʪʠ ʦʜʠʥʘʢʦʚʫʶ ʧʦ ʬʦʨʤʝ ʩ ʦʙʝʠʭ 

ʩʪʦʨʦʥ. ʂʝʧʣʝʨ ʵʪʦʛʦ ʥʝ ʦʞʠʜʘʣ, ʠ ʝʛʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʨʝʩʣʝʜʦʚʘʣʘ ʤʳʩʣʴ, ʯʪʦ ʵʣʣʠʧʩ ʚ 

ʦʪʚʝʪʝ, ʜʦʣʞʥʦ ʙʳʪʴ, ʧʦʣʫʯʠʣʩʷ ʧʦ ʦʰʠʙʢʝ. 
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ʌʦʨʤʘ ʠ ʨʘʟʤʝʨ ʵʣʣʠʧʩʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʚʫʤʷ ʜʣʠʥʘʤʠ: ʜʣʠʥʦʡ ʙʦʣʴʰʦʡ ʦʩʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʩʘʤʳʡ ʜʣʠʥʥʳʡ ʦʪʨʝʟʦʢ ʧʨʷʤʦʡ, ʩʦʝʜʠʥʷʶʱʠʡ ʜʚʝ ʪʦʯʢʠ ʥʘ ʵʣʣʠʧʩʝ, 

ʠ ʜʣʠʥʦʡ ʤʘʣʦʡ ʦʩʠ, ʢʦʪʦʨʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʙʦʣʴʰʦʡ. ʆʢʨʫʞʥʦʩʪʴ ï ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʵʣʣʠʧʩʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʜʚʝ ʫʢʘʟʘʥʥʳʝ ʜʣʠʥʳ ʨʘʚʥʳ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ ʦʙʝ ʨʘʚʥʳ ʜʠʘʤʝʪʨʫ 

ʦʢʨʫʞʥʦʩʪʠ. ɺ ʘʩʪʨʦʥʦʤʠʠ ʨʘʜʠʫʩ ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʫʜʦʙʥʦʡ ʤʝʨʦʡ. ʊʘʢ, ʨʘʜʠʫʩ ʢʨʫʛʦʚʦʡ 

ʦʨʙʠʪʳ ʨʘʚʝʥ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʧʣʘʥʝʪʳ ʜʦ ʉʦʣʥʮʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʣʠʯʠʥʳ ʜʣʷ ʵʣʣʠʧʩʘ 

ʥʘʟʳʚʘʶʪ ʙʦʣʴʰʠʤ ʨʘʜʠʫʩʦʤ ʠ ʤʘʣʳʤ ʨʘʜʠʫʩʦʤ. ʂ ʵʪʠʤ ʞʝ ʚʝʣʠʯʠʥʘʤ ʦʪʥʦʩʷʪʩʷ ʙʦʣʝʝ 

ʛʨʦʤʦʟʜʢʠʝ ʪʝʨʤʠʥʳ çʙʦʣʴʰʘʷ ʧʦʣʫʦʩʴè ʠ çʤʘʣʘʷ ʧʦʣʫʦʩʴè, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʦʣʦʚʠʥʢʠ ʙʦʣʴʰʦʡ ʠ ʤʘʣʦʡ ʦʩʠ. ʄʝʥʝʝ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʘ, ʥʦ ʦʯʝʥʴ ʚʘʞʥʘ ʝʱʝ ʦʜʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʣʣʠʧʩʘ: ʝʛʦ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ï ɻ ʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʪʨʘʞʝʥʠʝ ʬʦʨʤʳ 

ʵʣʣʠʧʩʘ, ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʦʥ ʜʣʠʥʥʳʡ ʠ ʪʦʥʢʠʡ. ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ ʦʢʨʫʞʥʦʩʪʠ ʨʘʚʝʥ ʥʫʣʶ, ʘ 

ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ ʙʦʣʴʰʦʡ ʧʦʣʫʦʩʠ ʦʥ ʩʪʨʝʤʠʪʩʷ ʢ ʝʜʠʥʠʮʝ, ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʜʣʠʥʘ 

ʤʘʣʦʡ ʧʦʣʫʦʩʠ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ9. 

ʈʘʟʤʝʨ ʠ ʬʦʨʤʫ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʦʨʙʠʪʳ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʜʚʫʤʷ ʯʠʩʣʘʤʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʚʳʙʠʨʘʶʪ ʙʦʣʴʰʫʶ ʧʦʣʫʦʩʴ ʠ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ. ʄʘʣʫʶ ʧʦʣʫʦʩʴ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ 

ʠʩʭʦʜʷ ʠʟ ʵʪʠʭ ʜʚʫʭ ʧʘʨʘʤʝʪʨʦʚ. ɹʦʣʴʰʘʷ ʧʦʣʫʦʩʴ ʦʨʙʠʪʳ ɿʝʤʣʠ ʩʦʩʪʘʚʣʷʝʪ 149,6 ʤʠʣʣʠʦʥʘ 

ʢʠʣʦʤʝʪʨʦʚ, ʝʝ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʨʘʚʝʥ 0,0167; ʧʨʠ ʵʪʦʤ ʤʘʣʘʷ ʧʦʣʫʦʩʴ ʨʘʚʥʷʝʪʩʷ 149,58 

ʤʠʣʣʠʦʥʘ ʢʠʣʦʤʝʪʨʦʚ, ʪʘʢ ʯʪʦ ʦʨʙʠʪʘ ʦʯʝʥʴ ʙʣʠʟʢʘ ʢ ʢʨʫʛʦʚʦʡ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʠ ʤʘʣʳʡ 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ. ʇʣʦʩʢʦʩʪʴ ʟʝʤʥʦʡ ʦʨʙʠʪʳ ʠʤʝʝʪ ʦʩʦʙʦʝ ʥʘʟʚʘʥʠʝ ï ʵʢʣʠʧʪʠʢʘ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʣʶʙʦʡ ʜʨʫʛʦʡ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʦʨʙʠʪʳ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʤʦʞʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʨʝʤʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ; ʚʩʝ ʪʨʠ ï ʫʛʣʦʚʳʝ ʚʝʣʠʯʠʥʳ. ʆʜʥʘ ʠʟ 

ʵʪʠʭ ʚʝʣʠʯʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʢʣʦʥ ʦʨʙʠʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢ ʧʣʦʩʢʦʩʪʠ ʵʢʣʠʧʪʠʢʠ. 

ɺʪʦʨʘʷ ʚʝʣʠʯʠʥʘ, ʧʦ ʩʫʱʝʩʪʚʫ, ʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʙʦʣʴʰʦʡ ʦʩʠ ʦʨʙʠʪʳ ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʊʨʝʪʴʷ ʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʷʤʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʧʝʨʝʩʝʢʘʶʪʩʷ ʵʪʠ ʜʚʝ ʧʣʦʩʢʦʩʪʠ. ʅʘʢʦʥʝʮ, ʥʘʤ 

ʥʫʞʥʦ ʟʥʘʪʴ, ʛʜʝ ʠʤʝʥʥʦ ʥʘ ʦʨʙʠʪʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʣʘʥʝʪʘ, ʜʣʷ ʯʝʛʦ 

ʧʦʪʨʝʙʫʝʪʩʷ ʝʱʝ ʦʜʠʥ ʫʛʦʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʦʨʙʠʪʫ ʧʣʘʥʝʪʳ ʠ ʝʝ 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʵʪʦʡ ʦʨʙʠʪʝ, ʥʘʤ ʪʨʝʙʫʝʪʩʷ ʜʚʘ ʯʠʩʣʘ ʠ ʯʝʪʳʨʝ ʫʛʣʘ ï ʰʝʩʪʴ ʦʨʙʠʪʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʨʘʥʥʝʡ ʘʩʪʨʦʥʦʤʠʠ ʙʳʣʦ ʚʳʯʠʩʣʠʪʴ ʦʨʙʠʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʢʘʞʜʦʡ ʧʣʘʥʝʪʳ ʠ ʢʘʞʜʦʛʦ ʘʩʪʝʨʦʠʜʘ, ʢʦʪʦʨʳʝ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ. ʀʤʝʷ ʵʪʠ ʯʠʩʣʘ, ʤʦʞʥʦ 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʙʫʜʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʦʚʤʝʩʪʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʜʨʫʛʠʭ ʪʝʣ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʚʦʟʤʫʱʝʥʠʶ ʦʨʙʠʪʳ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʂʝʧʣʝʨ ʩʤʦʛ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʘʙʦʨ ʠʟ ʪʨʝʭ ʵʣʝʛʘʥʪʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʟʳʚʘʶʪʩʷ ʟʘʢʦʥʘʤʠ ʧʣʘʥʝʪʘʨʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ʇʝʨʚʳʡ ʠʟ ʥʠʭ ʛʣʘʩʠʪ, ʯʪʦ ʦʨʙʠʪʘ ʣʶʙʦʡ ʧʣʘʥʝʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʣʠʧʩ, ʚ ʦʜʥʦʤ ʠʟ 

ʬʦʢʫʩʦʚ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʉʦʣʥʮʝ. ɺʪʦʨʦʡ ï ʯʪʦ ʦʪʨʝʟʦʢ ʧʨʷʤʦʡ, ʩʦʝʜʠʥʷʶʱʠʡ ʉʦʣʥʮʝ ʩ 

ʧʣʘʥʝʪʦʡ, ʟʘ ʨʘʚʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʟʘʤʝʪʘʝʪ ʨʘʚʥʳʝ ʧʣʦʱʘʜʠ. ɸ ʪʨʝʪʠʡ ʛʦʚʦʨʠʪ ʥʘʤ, 

ʯʪʦ ʢʚʘʜʨʘʪ ʧʝʨʠʦʜʘ ʦʙʨʘʱʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʢʫʙʫ ʨʘʩʩʪʦʷʥʠʷ. 

 

* * *  

 

ʅʴʶʪʦʥ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʣ ʥʘʙʣʶʜʝʥʠʷ ɻʘʣʠʣʝʷ ʦ ʩʚʦʙʦʜʥʦ ʜʚʠʞʫʱʠʭʩʷ ʪʝʣʘʭ ʚ ʚʠʜʝ ʪʨʝʭ 

ʟʘʢʦʥʦʚ ʜʚʠʞʝʥʠʷ. ʇʝʨʚʳʡ ʠʟ ʥʠʭ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʪʝʣʦ, ʝʩʣʠ ʥʘ ʥʝʛʦ ʥʝ ʜʝʡʩʪʚʫʝʪ ʥʠʢʘʢʘʷ 

ʩʠʣʘ, ʧʨʦʜʦʣʞʘʝʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʧʨʷʤʦʡ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ɺʪʦʨʦʡ ʛʣʘʩʠʪ, ʯʪʦ 

ʫʩʢʦʨʝʥʠʝ ʣʶʙʦʛʦ ʪʝʣʘ ʨʘʚʥʷʝʪʩʷ ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʥʝʛʦ ʩʠʣʝ, ʦʪʥʝʩʝʥʥʦʡ ʢ ʤʘʩʩʝ ʪʝʣʘ. 

ʊʨʝʪʠʡ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʩʷʢʦʝ ʜʝʡʩʪʚʠʝ ʧʦʨʦʞʜʘʝʪ ʨʘʚʥʦʝ ʧʦ ʚʝʣʠʯʠʥʝ ʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ. ɺ 1687 ʛʦʜʫ ʅʴʶʪʦʥ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʣ 

ʠ ʧʣʘʥʝʪʘʨʥʳʝ ʟʘʢʦʥʳ ʂʝʧʣʝʨʘ, ʧʨʝʜʣʦʞʠʚ ʦʙʱʝʝ ʧʨʘʚʠʣʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʜʚʠʞʫʪʩʷ 

                                                 

9 ɽʩʣʠ ʙʦʣʴʰʘʷ ʧʦʣʫʦʩʴ ʵʣʣʠʧʩʘ ʨʘʚʥʘ a, ʘ ʤʘʣʘʷ b, ʪʦ ʝʛʦ ʬʦʢʫʩ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ  

ʦʪ ʮʝʥʪʨʘ. ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ ʵʣʣʠʧʩʘ ʨʘʚʝʥ  
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ʥʝʙʝʩʥʳʝ ʪʝʣʘ, ï ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʩʠʣʳ, ʩ ʢʦʪʦʨʦʡ 

ʧʨʦʠʟʚʦʣʴʥʦʝ ʪʝʣʦ ʧʨʠʪʷʛʠʚʘʝʪ ʣʶʙʦʝ ʜʨʫʛʦʝ ʪʝʣʦ. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʥ ʚʳʚʝʣ ʩʚʦʶ ʬʦʨʤʫʣʫ ʩʠʣʳ ʠʟ ʟʘʢʦʥʦʚ ʂʝʧʣʝʨʘ, ʩʜʝʣʘʚ ʦʜʥʦ 

ʜʦʧʫʱʝʥʠʝ: ʉʦʣʥʮʝ ʧʨʠʪʷʛʠʚʘʝʪ ʢ ʩʝʙʝ ʧʣʘʥʝʪʳ ʩ ʩʠʣʦʡ, ʚʩʝʛʜʘ ʥʘʧʨʘʚʣʝʥʥʦʡ ʢ ʝʛʦ ʮʝʥʪʨʫ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʜʦʧʫʱʝʥʠʷ, ʅʴʶʪʦʥ ʜʦʢʘʟʘʣ, ʯʪʦ ʩʠʣʘ ʵʪʘ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ. ʊʘʢʠʤ ʟʘʤʳʩʣʦʚʘʪʳʤ ʦʙʨʘʟʦʤ ʤʘʪʝʤʘʪʠʢʠ ʚʳʨʘʞʘʶʪ ʪʫ ʤʳʩʣʴ, ʯʪʦ, ʢ 

ʧʨʠʤʝʨʫ, ʫʤʥʦʞʝʥʠʝ ʤʘʩʩʳ ʣʶʙʦʛʦ ʠʟ ʪʝʣ ʥʘ ʪʨʠ ʫʪʨʘʠʚʘʝʪ ʪʘʢʞʝ ʠ ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʣʫ, ʘ 

ʚʦʪ ʫʤʥʦʞʝʥʠʝ ʥʘ ʪʨʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʩʥʠʞʘʝʪ ʩʠʣʫ ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ 

ʜʦ 1/9 ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʅʴʶʪʦʥ ʜʦʢʘʟʘʣ ʪʘʢʞʝ ʦʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ: ʠʟ çʟʘʢʦʥʘ 

ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚè ʩʣʝʜʫʶʪ ʪʨʠ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ. 

ʉʣʘʚʘ ʦʪʢʨʳʚʘʪʝʣʷ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚʦ ʜʦʩʪʘʣʘʩʴ ʅʴʶʪʦʥʫ, ʥʦ ʠʜʝʷ, 

ʧʦ ʩʫʱʝʩʪʚʫ, ʙʳʣʘ ʥʝʦʨʠʛʠʥʘʣʴʥʘ. ʂʝʧʣʝʨ ʚʳʚʝʣ ʥʝʯʪʦ ʧʦʜʦʙʥʦʝ ʧʦ ʘʥʘʣʦʛʠʠ ʩʦ ʩʚʝʪʦʤ, ʥʦ 

ʦʥ ʧʦʣʘʛʘʣ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʪʦʣʢʘʝʪ ʧʣʘʥʝʪʳ ʚ ʠʭ ʜʚʠʞʝʥʠʠ ʧʦ ʦʨʙʠʪʘʤ. ʀʩʤʘʵʣʴ ɹʫʡʦ 

(ʧʦʜʧʠʩʳʚʘʚʰʠʡʩʷ ʪʘʢʞʝ ʣʘʪʠʥʠʟʠʨʦʚʘʥʥʳʤ ʠʤʝʥʝʤ ɹʫʣʣʠʘʣʴʜ) ʙʳʣ ʩ ʥʠʤ ʥʝ ʩʦʛʣʘʩʝʥ; ʦʥ 

ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ 

ʨʘʩʩʪʦʷʥʠʷ. ʈʦʙʝʨʪ ɻʫʢ ʚ ʣʝʢʮʠʠ, ʧʨʦʯʠʪʘʥʥʦʡ ʚ ʂʦʨʦʣʝʚʩʢʦʤ ʦʙʱʝʩʪʚʝ ʚ 1666 ʛʦʜʫ, ʩʢʘʟʘʣ, 

ʯʪʦ ʚʩʝ ʪʝʣʘ ʜʚʠʞʫʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ, ʝʩʣʠ ʥʘ ʥʠʭ ʥʝ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ, ʚʩʝ ʪʝʣʘ ʪʷʛʦʪʝʶʪ ʜʨʫʛ 

ʢ ʜʨʫʛʫ ʠ ʯʪʦ ʩʠʣʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʫʙʳʚʘʝʪ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʧʦ ʬʦʨʤʫʣʝ, 

ʢʦʪʦʨʫʶ çʷ, ʧʨʠʟʥʘʶ, ʝʱʝ ʥʝ ʫʩʪʘʥʦʚʠʣè. ɺ 1679 ʛʦʜʫ ɻʫʢ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʩʠʣʘ 

ʪʷʛʦʪʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʧʦ ʦʙʨʘʪʥʦ-ʢʚʘʜʨʘʪʠʯʥʦʤʫ ʟʘʢʦʥʫ, ʠ ʥʘʧʠʩʘʣ ʦʙ ʵʪʦʤ 

ʅʴʶʪʦʥʫ. ʊʘʢ ʯʪʦ ɻʫʢ, ʢʦʥʝʯʥʦ, ʙʳʣ ʫʷʟʚʣʝʥ, ʢʦʛʜʘ ʦʙʥʘʨʫʞʠʣ ʚ ʪʦʯʥʦʩʪʠ ʪʦ ʞʝ ʩʘʤʦʝ ʚ 

ʅʴʶʪʦʥʦʚʳʭ çʅʘʯʘʣʘʭè, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʅʴʶʪʦʥ ʚ ʢʥʠʛʝ ʚʳʨʘʟʠʣ ʝʤʫ ʙʣʘʛʦʜʘʨʥʦʩʪʴ 

ʥʘʨʷʜʫ ʩ ɻʘʣʣʝʝʤ ʠ ʂʨʠʩʪʦʬʝʨʦʤ ʈʝʥʦʤ. 

ɻʫʢ, ʧʨʘʚʜʘ, ʧʨʠʟʥʘʣ, ʯʪʦ ʪʦʣʴʢʦ ʅʴʶʪʦʥ ʩʫʤʝʣ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʟʘʤʢʥʫʪʳʝ ʦʨʙʠʪʳ ʠʤʝʶʪ 

ʬʦʨʤʫ ʵʣʣʠʧʩʘ. ʅʴʶʪʦʥ ʟʥʘʣ, ʯʪʦ ʦʙʨʘʪʥʦ-ʢʚʘʜʨʘʪʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʧʫʩʢʘʝʪ ʪʘʢʞʝ 

ʧʘʨʘʙʦʣʠʯʝʩʢʠʝ ʠ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʝ ʦʨʙʠʪʳ, ʥʦ ʵʪʠ ʢʨʠʚʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʟʘʤʢʥʫʪʳʤʠ, ʪʘʢ ʯʪʦ 

ʜʚʠʞʝʥʠʝ ʧʦ ʥʠʤ ʥʝ ʧʦʚʪʦʨʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ. ʆʨʙʠʪʳ ʪʘʢʦʛʦ ʨʦʜʘ ʪʘʢʞʝ ʥʘʭʦʜʷʪ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʘʩʪʨʦʥʦʤʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʪʘʤ, ʛʜʝ ʨʝʯʴ ʠʜʝʪ ʦ ʢʦʤʝʪʘʭ. 

ɿʘʢʦʥ ʅʴʶʪʦʥʘ ʧʨʝʚʦʩʭʦʜʠʣ ʟʘʢʦʥʳ ʂʝʧʣʝʨʘ ʙʣʘʛʦʜʘʨʷ ʦʜʥʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʯʝʨʪʝ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʝʜʩʢʘʟʘʥʠʝʤ, ʘ ʥʝ ʪʝʦʨʝʤʦʡ. ʅʴʶʪʦʥ ʧʦʥʷʣ, ʯʪʦ, ʧʦʩʢʦʣʴʢʫ ɿʝʤʣʷ 

ʧʨʠʪʷʛʠʚʘʝʪ ʃʫʥʫ, ʨʘʟʫʤʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠ ʃʫʥʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʪʷʛʠʚʘʝʪ ɿʝʤʣʶ. 

ɿʝʤʣʷ ʠ ʃʫʥʘ, ʢʘʢ ʜʚʘ ʩʝʣʴʩʢʠʭ ʪʘʥʮʦʨʘ, ʜʝʨʞʘʩʴ ʟʘ ʨʫʢʠ, ʢʨʫʞʘʪʩʷ ʚ ʙʝʩʢʦʥʝʯʥʦʤ ʪʘʥʮʝ. 

ʂʘʞʜʳʡ ʪʘʥʮʦʨ ʯʫʚʩʪʚʫʝʪ, ʩ ʢʘʢʦʡ ʩʠʣʦʡ ʧʘʨʪʥʝʨ ʪʷʥʝʪ ʝʛʦ ʟʘ ʨʫʢʠ. ʂʘʞʜʳʡ ʪʘʥʮʦʨ 

ʫʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʤʝʩʪʝ ʧʦʩʨʝʜʩʪʚʦʤ ʵʪʦʡ ʩʠʣʳ: ʝʩʣʠ ʨʘʟʞʘʪʴ ʨʫʢʠ, ʪʘʥʮʦʨʳ, ʢʨʫʞʘʩʴ, 

ʫʥʝʩʫʪʩʷ ʧʦ ʟʘʣʫ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ. ʆʜʥʘʢʦ ɿʝʤʣʷ ʥʘʤʥʦʛʦ ʤʘʩʩʠʚʥʝʝ ʃʫʥʳ, ʪʘʢ ʯʪʦ ʧʨʦʮʝʩʩ 

ʥʘʧʦʤʠʥʘʝʪ ʪʘʥʝʮ ʪʦʣʩʪʷʢʘ ʩ ʤʘʣʝʥʴʢʠʤ ʨʝʙʝʥʢʦʤ. ʇʨʠ ʵʪʦʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʪʦʣʩʪʷʢ ʢʨʫʞʠʪʩʷ 

ʥʘ ʤʝʩʪʝ, ʘ ʨʝʙʝʥʦʢ ʥʦʩʠʪʩʷ ʚʦʢʨʫʛ ʥʝʛʦ ʢʨʫʛʘʤʠ. ʅʦ ʧʦʩʤʦʪʨʠʪʝ ʚʥʠʤʘʪʝʣʴʥʦ, ʠ ʚʳ ʫʚʠʜʠʪʝ, 

ʯʪʦ ʪʦʣʩʪʷʢ ʪʦʞʝ ʦʧʠʩʳʚʘʝʪ ʢʨʫʛʠ: ʝʛʦ ʥʦʛʠ ʜʚʠʞʫʪʩʷ ʧʦ ʥʝʙʦʣʴʰʦʤʫ ʢʨʫʛʫ, ʘ ʮʝʥʪʨ, ʚʦʢʨʫʛ 

ʢʦʪʦʨʦʛʦ ʦʥ ʚʨʘʱʘʝʪʩʷ, ʨʘʩʧʦʣʦʞʝʥ ʥʝʤʥʦʛʦ ʙʣʠʞʝ ʢ ʨʝʙʝʥʢʫ, ʯʝʤ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳ ʙʳʪʴ, 

ʝʩʣʠ ʙʳ ʦʥ ʚʨʘʱʘʣʩʷ ʦʜʠʥ. 

ʊʘʢʠʝ ʨʘʩʩʫʞʜʝʥʠʷ ʧʨʠʚʝʣʠ ʅʴʶʪʦʥʘ ʢ ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʦʝ ʪʝʣʦ ʚʦ 

ɺʩʝʣʝʥʥʦʡ ʧʨʠʪʷʛʠʚʘʝʪ ʢ ʩʝʙʝ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʪʝʣʘ. ɿʘʢʦʥʳ ʂʝʧʣʝʨʘ ʧʨʠʣʦʞʠʤʳ ʪʦʣʴʢʦ ʢ 

ʜʚʫʤ ʪʝʣʘʤ ï ʉʦʣʥʮʫ ʠ ʧʣʘʥʝʪʝ. ɿʘʢʦʥ ʅʴʶʪʦʥʘ ʧʨʠʤʝʥʠʤ ʢ ʣʶʙʦʡ ʩʠʩʪʝʤʝ ʪʝʣ ʚ ʧʨʠʥʮʠʧʝ, 

ʧʦʩʢʦʣʴʢʫ ʦʥ ʜʘʝʪ ʢʘʢ ʚʝʣʠʯʠʥʫ, ʪʘʢ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʩʝʭ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʠʩʪʝʤʝ ʩʠʣ. ʇʨʠ 

ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʟʘʢʦʥʳ ʜʚʠʞʝʥʠʷ ʢʦʤʙʠʥʘʮʠʷ ʚʩʝʭ ʵʪʠʭ ʩʠʣ ʦʧʨʝʜʝʣʷʝʪ ʫʩʢʦʨʝʥʠʝ ʢʘʞʜʦʛʦ 

ʪʝʣʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʛʦ ʩʢʦʨʦʩʪʴ ʠ ʧʦʣʦʞʝʥʠʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʇʨʦʚʦʟʛʣʘʰʝʥʠʝ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʛʨʘʚʠʪʘʮʠʠ ʩʪʘʣʦ ʵʧʦʭʘʣʴʥʳʤ ʩʦʙʳʪʠʝʤ ʚ ʠʩʪʦʨʠʠ ʥʘʫʢʠ ï ʩʦʙʳʪʠʝʤ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ ʧʨʦʷʩʥʠʪʴ ʩʢʨʳʪʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ɺʩʝʣʝʥʥʦʡ. 

 

* * *  
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ʅʴʶʪʦʥʦʚʳ ʟʘʢʦʥʳ ʜʚʠʞʝʥʠʷ ʠ ʛʨʘʚʠʪʘʮʠʠ ʧʦʣʦʞʠʣʠ ʥʘʯʘʣʦ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤʫ ʩʦʶʟʫ ʤʝʞʜʫ 

ʘʩʪʨʦʥʦʤʠʝʡ ʠ ʤʘʪʝʤʘʪʠʢʦʡ ï ʩʦʶʟʫ, ʢʦʪʦʨʦʤʫ ʤʳ ʦʙʷʟʘʥʳ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʴʶ ʪʦʛʦ, ʯʪʦ 

ʟʥʘʝʤ ʩʝʛʦʜʥʷ ʦ ʢʦʩʤʦʩʝ. ʅʦ ʜʘʞʝ ʝʩʣʠ ʚʳ ʧʦʥʷʣʠ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʪʠ ʟʘʢʦʥʳ, ʪʦ 

ʵʪʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʚʳ ʩʤʦʞʝʪʝ ʥʘʧʨʷʤʫʶ ʧʨʠʤʝʥʠʪʴ ʠʭ ʢ ʨʝʰʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. ʉʠʣʘ 

ʪʷʛʦʪʝʥʠʷ, ʢ ʧʨʠʤʝʨʫ, ʥʝʣʠʥʝʡʥʘ ï ʵʪʦʪ ʪʝʭʥʠʯʝʩʢʠʡ ʪʝʨʤʠʥ ʦʟʥʘʯʘʝʪ, ʚ ʩʫʱʥʦʩʪʠ, ʯʪʦ ʚʳ ʥʝ 

ʤʦʞʝʪʝ ʨʝʰʘʪʴ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʢʨʘʩʠʚʳʭ ʬʦʨʤʫʣ. ʀ ʧʨʠ ʧʦʤʦʱʠ 

ʥʝʢʨʘʩʠʚʳʭ, ʢʩʪʘʪʠ ʛʦʚʦʨʷ, ʪʦʞʝ. 

ʄʘʪʝʤʘʪʠʢʠ ʧʦʩʪʥʴʶʪʦʥʦʚʩʢʦʡ ʵʧʦʭʠ ʦʙʭʦʜʠʣʠ ʵʪʦ ʧʨʝʧʷʪʩʪʚʠʝ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʣʠʙʦ 

ʨʘʟʙʠʨʘʣʠ ʩʦʚʝʨʰʝʥʥʦ ʠʩʢʫʩʩʪʚʝʥʥʳʝ (ʭʦʪʷ ʠ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʝ) ʟʘʜʘʯʠ, ʪʘʢʠʝ, ʥʘʧʨʠʤʝʨ, 

ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʨʝʭ ʦʜʠʥʘʢʦʚʳʭ ʤʘʩʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʝʨʰʠʥʘʭ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ, ʣʠʙʦ ʠʩʢʘʣʠ ʧʨʠʙʣʠʞʝʥʥʳʝ ʨʝʰʝʥʠʷ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʭ ʟʘʜʘʯ. ɺʪʦʨʦʡ 

ʧʦʜʭʦʜ ʙʦʣʝʝ ʧʨʘʢʪʠʯʝʥ, ʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʤʘʣʦ ʧʦʣʝʟʥʳʭ ʠʜʝʡ ʫʜʘʣʦʩʴ ʠʟʚʣʝʯʴ 

ʠʤʝʥʥʦ ʠʟ ʧʝʨʚʦʛʦ ʧʦʜʭʦʜʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʶ ʝʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʩʪʴ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʥʘʫʯʥʳʤ ʥʘʩʣʝʜʥʠʢʘʤ ʅʴʶʪʦʥʘ ʧʨʠʭʦʜʠʣʦʩʴ ʧʨʦʠʟʚʦʜʠʪʴ 

ʚʩʝ ʚʳʯʠʩʣʝʥʠʷ ʚʨʫʯʥʫʶ ï ʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʵʪʦ ʙʳʣʘ ʧʦʠʩʪʠʥʝ ʛʝʨʦʠʯʝʩʢʘʷ ʟʘʜʘʯʘ. 

ʗʨʢʠʡ ʧʨʠʤʝʨ ʪʘʢʦʛʦ ʨʦʜʘ ï ʐʘʨʣʴ-ʕʞʝʥ ɼʝʣʦʥʝ, ʢʦʪʦʨʳʡ ʚ 1846 ʛʦʜʫ ʥʘʯʘʣ ʚʳʯʠʩʣʷʪʴ 

ʧʨʠʙʣʠʞʝʥʥʫʶ ʬʦʨʤʫʣʫ ʜʚʠʞʝʥʠʷ ʃʫʥʳ. ʅʘ ʵʪʦ ʫ ʥʝʛʦ ʫʰʣʦ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʣʝʪ, ʘ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʰʣʦʩʴ ʧʫʙʣʠʢʦʚʘʪʴ ʚ ʜʚʫʭ ʪʦʤʘʭ. ɺ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʪʦʤʦʚ ʙʦʣʝʝ 900 ʩʪʨʘʥʠʮ, 

ʠ ʚʝʩʴ ʚʪʦʨʦʡ ʪʦʤ ʟʘʥʠʤʘʝʪ ʩʦʙʩʪʚʝʥʥʦ ʬʦʨʤʫʣʘ. ɺ ʢʦʥʮʝ XX ʚʝʢʘ ʨʝʟʫʣʴʪʘʪ ɼʝʣʦʥʝ ʫʜʘʣʦʩʴ 

ʧʨʦʚʝʨʠʪʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʣʛʝʙʨʳ (ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ 

ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʯʠʩʣʘʤʠ, ʥʦ ʠ ʬʦʨʤʫʣʘʤʠ). ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʚʩʝʛʦ ʜʚʝ ʥʝʙʦʣʴʰʠʝ 

ʦʰʠʙʢʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʜʨʫʛʦʡ; ʩʫʤʤʘʨʥʳʡ ʵʬʬʝʢʪ ʦʪ ʦʙʝʠʭ ʦʰʠʙʦʢ 

ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣ. 

ɿʘʢʦʥʳ ʜʚʠʞʝʥʠʷ ʠ ʛʨʘʚʠʪʘʮʠʠ ï ʵʪʦ ʟʘʢʦʥʳ ʦʩʦʙʦʛʦ ʨʦʜʘ, ʟʘʢʦʥʳ, ʚʳʨʘʞʘʝʤʳʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. ʊʘʢʠʝ ʫʨʘʚʥʝʥʠʷ ʟʘʜʘʶʪ ʩʢʦʨʦʩʪʴ, ʩ 

ʢʦʪʦʨʦʡ ʪʝ ʠʣʠ ʠʥʳʝ ʚʝʣʠʯʠʥʳ ʠʟʤʝʥʷʶʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʉʢʦʨʦʩʪʴ ï ʵʪʦ ʙʳʩʪʨʦʪʘ 

ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ; ʫʩʢʦʨʝʥʠʝ ï ʵʪʦ ʙʳʩʪʨʦʪʘ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ. ɿʥʘʥʠʝ ʩʢʦʨʦʩʪʠ, 

ʩ ʢʦʪʦʨʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʤʝʥʷʝʪʩʷ ʪʘ ʠʣʠ ʠʥʘʷ ʚʝʣʠʯʠʥʘ, ʧʦʟʚʦʣʷʝʪ ʚʘʤ ʩʧʨʦʝʮʠʨʦʚʘʪʴ 

ʵʪʫ ʚʝʣʠʯʠʥʫ ʚ ʙʫʜʫʱʝʝ. ɽʩʣʠ ʤʘʰʠʥʘ ʝʜʝʪ ʩʦ ʩʢʦʨʦʩʪʴʶ 10 ʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ, ʪʦ ʯʝʨʝʟ 

ʩʝʢʫʥʜʫ ʦʥʘ ʩʜʚʠʥʝʪʩʷ ʥʘ 10 ʤʝʪʨʦʚ. ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʯʠʪʘʪʴ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ, ʥʫʞʥʦ, 

ʯʪʦʙʳ ʩʢʦʨʦʩʪʴ ʙʳʣʘ ʧʦʩʪʦʷʥʥʦʡ. ɽʩʣʠ ʞʝ ʤʘʰʠʥʘ ʫʩʢʦʨʷʝʪʩʷ, ʪʦ ʟʘ ʩʝʢʫʥʜʫ ʦʥʘ ʦʪʲʝʜʝʪ ʦʪ 

ʚʘʩ ʙʦʣʝʝ ʯʝʤ ʥʘ 10 ʤʝʪʨʦʚ. ʏʪʦʙʳ ʦʙʦʡʪʠ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʷʭ 

ʫʢʘʟʳʚʘʝʪʩʷ ʤʛʥʦʚʝʥʥʘʷ ʙʳʩʪʨʦʪʘ ʠʟʤʝʥʝʥʠʷ. ʇʦ ʩʫʱʝʩʪʚʫ, ʦʥʠ ʨʘʙʦʪʘʶʪ ʩ ʦʯʝʥʴ ʢʦʨʦʪʢʠʤʠ 

ʧʨʦʤʝʞʫʪʢʘʤʠ ʚʨʝʤʝʥʠ, ʪʘʢ ʯʪʦ ʙʳʩʪʨʦʪʫ ʠʟʤʝʥʝʥʠʷ ʥʘ ʵʪʦʤ ʧʨʦʤʝʞʫʪʢʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʧʦʩʪʦʷʥʥʦʡ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʤʘʪʝʤʘʪʠʢʘʤ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʩʪʦʣʝʪʠʡ, ʯʪʦʙʳ ʜʦʚʝʩʪʠ 

ʵʪʫ ʠʜʝʶ ʜʦ ʧʦʣʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʦʛʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʥʠʢʘʢʦʡ ʢʦʥʝʯʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ 

ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʤʛʥʦʚʝʥʥʳʤ, ʝʩʣʠ ʦʥ ʥʝ ʨʘʚʝʥ ʥʫʣʶ, ʘ ʟʘ ʥʫʣʝʚʦʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʥʠʯʪʦ ʥʝ 

ʤʝʥʷʝʪʩʷ. 

ʂʦʤʧʴʶʪʝʨʳ ʧʨʦʠʟʚʝʣʠ ʚ ʵʪʦʤ ʜʝʣʝ ʥʘʩʪʦʷʱʫʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʨʝʚʦʣʶʮʠʶ. ɺʤʝʩʪʦ 

ʨʘʩʯʝʪʘ ʧʨʠʙʣʠʞʝʥʥʳʭ ʬʦʨʤʫʣ ʜʚʠʞʝʥʠʷ, ʘ ʟʘʪʝʤ ʧʦʜʩʪʘʥʦʚʢʠ ʯʠʩʝʣ ʚ ʵʪʠ ʬʦʨʤʫʣʳ ʪʝʧʝʨʴ 

ʤʦʞʥʦ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʨʘʙʦʪʘʪʴ ʩ ʯʠʩʣʘʤʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʚʳ ʭʦʪʠʪʝ ʧʨʝʜʩʢʘʟʘʪʴ, ʛʜʝ 

ʥʝʢʦʪʦʨʘʷ ʩʠʩʪʝʤʘ ʪʝʣ ï ʩʢʘʞʝʤ, ʩʧʫʪʥʠʢʠ ʖʧʠʪʝʨʘ ï ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʯʝʨʝʟ ʩʪʦ ʣʝʪ. 

ʅʘʯʥʠʪʝ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʧʦʟʠʮʠʡ ʠ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʖʧʠʪʝʨʘ, ʝʛʦ ʩʧʫʪʥʠʢʦʚ ʠ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʪʝʣ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ, ï ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʉʦʣʥʮʝ ʠ ʉʘʪʫʨʥ. 

ɿʘʪʝʤ, ʧʦʩʪʝʧʝʥʥʦ, ʦʜʠʥ ʢʨʦʰʝʯʥʳʡ ʚʨʝʤʝʥʥʦʡ ʰʘʛ ʟʘ ʜʨʫʛʠʤ, ʚʳʯʠʩʣʷʡʪʝ, ʢʘʢ ʠʟʤʝʥʷʶʪʩʷ 

ʯʠʩʣʘ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʩʝ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʪʝʣʘ. ʇʦʚʪʦʨʷʡʪʝ ʵʪʦ ʜʝʡʩʪʚʠʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ 

ʜʦʡʜʝʪʝ ʜʦ ʚʨʝʤʝʥʥʦʡ ʦʪʤʝʪʢʠ ʩʪʦ ʣʝʪ. ʉʪʦʧ. ʏʝʣʦʚʝʢ, ʧʨʦʚʦʜʷʱʠʡ ʚʳʯʠʩʣʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʢʘʨʘʥʜʘʰʘ ʠ ʙʫʤʘʛʠ, ʥʝ ʩʤʦʛ ʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʨʘʩʯʝʪʘ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ 

ʨʝʘʣʠʩʪʠʯʥʦʡ ʟʘʜʘʯʠ. ʅʘ ʵʪʦ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʳ ʥʝʩʢʦʣʴʢʦ ʞʠʟʥʝʡ. ʆʜʥʘʢʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʙʳʩʪʨʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʤʝʪʦʜ ʩʪʘʥʦʚʠʪʩʷ ʚʧʦʣʥʝ ʨʝʘʣʠʟʫʝʤʳʤ, ʘ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʳ 

ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʙʳʩʪʨʳ. 



21 

ʆʪʢʨʦʚʝʥʥʦ ʛʦʚʦʨʷ, ʚʩʝ ʥʝ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʦ. ʇʨʠʪʦʤ ʯʪʦ ʦʰʠʙʢʘ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ 

(ʚʳʟʚʘʥʥʘʷ ʪʝʤ, ʯʪʦ ʤʳ ʩʯʠʪʘʝʤ ʙʳʩʪʨʦʪʫ ʠʟʤʝʥʝʥʠʡ ʧʦʩʪʦʷʥʥʦʡ, ʭʦʪʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥʘ 

ʫʩʧʝʚʘʝʪ ʥʝʤʥʦʛʦ ʠʟʤʝʥʠʪʴʩʷ) ʦʯʝʥʴ ʤʘʣʘ, ʰʘʛʦʚ ʚʘʤ ʧʨʠʜʝʪʩʷ ʩʜʝʣʘʪʴ ʫʞʘʩʥʦ ʤʥʦʛʦ. ʇʨʠ 

ʤʥʦʛʦʢʨʘʪʥʳʭ ʦʧʝʨʘʮʠʷʭ ʩ ʤʘʣʝʥʴʢʦʡ ʦʰʠʙʢʦʡ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʦʰʠʙʢʘ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʣʫʯʠʪʩʷ ʤʘʣʝʥʴʢʦʡ, ʥʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʫʜʝʨʞʘʪʴ 

ʦʰʠʙʢʠ ʧʦʜ ʢʦʥʪʨʦʣʝʤ. ʀʤʝʥʥʦ ʥʘ ʵʪʦ ʥʘʮʝʣʝʥʘ ʮʝʣʘʷ ʦʙʣʘʩʪʴ ʤʘʪʝʤʘʪʠʢʠ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ 

ʯʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ. ʋʜʦʙʥʦ ʥʘʟʳʚʘʪʴ ʪʘʢʠʝ ʤʝʪʦʜʳ çʤʦʜʝʣʠʨʦʚʘʥʠʝʤè, ʯʪʦ ʦʪʨʘʞʘʝʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʨʦʣʴ ʚ ʥʠʭ ʢʦʤʧʴʶʪʝʨʘ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ, 

ʧʨʦʩʪʦ çʟʘʩʫʥʫʚ ʝʝ ʚ ʢʦʤʧʴʶʪʝʨè. ʂʪʦ-ʪʦ ʜʦʣʞʝʥ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʤʘʰʠʥʫ, ʟʘʜʘʪʴ ʝʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʙʣʠʟʦʩʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢ 

ʨʝʘʣʴʥʦʩʪʠ. 

ʇʨʘʚʠʣʘ, ʦ ʢʦʪʦʨʳʭ ʠʜʝʪ ʨʝʯʴ, ʥʘʩʪʦʣʴʢʦ ʪʦʯʥʳ, ʯʪʦ ʘʩʪʨʦʥʦʤʳ ʤʦʛʫʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ 

ʟʘʪʤʝʥʠʷ ʉʦʣʥʮʘ ʠ ʃʫʥʳ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʩʝʢʫʥʜʳ, ʘ ʧʦʣʦʞʝʥʠʝ ʧʣʘʥʝʪʳ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ ʥʘ ʩʦʪʥʠ ʣʝʪ ʚʧʝʨʝʜ. ʇʦʜʦʙʥʳʝ çʧʨʝʜʩʢʘʟʘʪʝʣʴʥʳʝè ʨʘʩʯʝʪʳ ʤʦʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʠ ʥʘʟʘʜ ʚʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʦʛʜʘ ʠ ʛʜʝ ʧʨʦʠʟʦʰʣʠ 

ʠʟʚʝʩʪʥʳʝ ʥʘʤ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʭʨʦʥʠʢʘʤ ʟʘʪʤʝʥʠʷ. ʕʪʠ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢ ʧʨʠʤʝʨʫ, 

ʜʣʷ ʜʘʪʠʨʦʚʘʥʠʷ ʥʘʙʣʶʜʝʥʠʡ, ʩʜʝʣʘʥʥʳʭ ʪʳʩʷʯʠ ʣʝʪ ʥʘʟʘʜ ʢʠʪʘʡʩʢʠʤʠ ʘʩʪʨʦʥʦʤʘʤʠ. 

 

* * *  

 

ɼʘʞʝ ʩʝʛʦʜʥʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʬʠʟʠʢʠ ʧʨʦʜʦʣʞʘʶʪ ʦʪʢʨʳʚʘʪʴ ʥʦʚʳʝ ʥʝʦʞʠʜʘʥʥʳʝ ʩʣʝʜʩʪʚʠʷ 

ʠʟ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ. ɺ 1993 ʛʦʜʫ ʂʨʠʩ ʄʫʨ ʧʨʠ ʧʦʤʦʱʠ ʯʠʩʣʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʨʠ ʪʝʣʘ ʩ ʠʜʝʥʪʠʯʥʳʤʠ ʤʘʩʩʘʤʠ ʤʦʛʫʪ ʚʝʯʥʦ ʛʦʥʷʪʴʩʷ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ 

ʧʦ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʦʨʙʠʪʝ ʚ ʬʦʨʤʝ ʚʦʩʴʤʝʨʢʠ, ʘ ʚ 2000-ʤ ʂʘʨʣʝʩ ʉʠʤʦ ʪʘʢʞʝ ʯʠʩʣʝʥʥʦ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʘ ʦʨʙʠʪʘ ʩʪʘʙʠʣʴʥʘ ʩ ʪʦʯʥʦʩʪʴʶ, ʚʦʟʤʦʞʥʦ, ʜʦ ʤʝʜʣʝʥʥʦʛʦ ʜʨʝʡʬʘ. ɺ 2001 

ʛʦʜʫ ɸʣʝʥ ʏʝʥʩʠʥʝʨ ʠ ʈʠʯʘʨʜ ʄʦʥʪʛʦʤʝʨʠ ʧʨʠʚʝʣʠ ʩʪʨʦʛʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʪʘʢʦʡ ʦʨʙʠʪʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʥʘʠʤʝʥʴʰʝʛʦ ʜʝʡʩʪʚʠʷ ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʪʝʦʨʝʤʳ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ. ʉʠʤʦ ʦʪʢʨʳʣ ʤʥʦʞʝʩʪʚʦ ʧʦʜʦʙʥʳʭ çʭʦʨʝʦʛʨʘʬʠʡè, ʚ ʢʦʪʦʨʳʭ 

ʥʝʩʢʦʣʴʢʦ ʪʝʣ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʳ ʧʨʝʩʣʝʜʫʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʜʚʠʛʘʷʩʴ ʚʩʝ ʚʨʝʤʷ ʧʦ ʦʜʥʦʤʫ ʠ 

ʪʦʤʫ ʞʝ (ʩʣʦʞʥʦʤʫ) ʧʫʪʠ. 

ʆʨʙʠʪʘ ʚ ʬʦʨʤʝ ʚʦʩʴʤʝʨʢʠ ʜʣʷ ʪʨʝʭ ʪʝʣ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʩʦʭʨʘʥʷʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʨʠ ʩʣʝʛʢʘ 

ʨʘʟʣʠʯʥʳʭ ʤʘʩʩʘʭ ʪʝʣ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʥʝʙʦʣʴʰʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʛʜʝ-ʪʦ ʚʦ ɺʩʝʣʝʥʥʦʡ 

ʪʨʠ ʨʝʘʣʴʥʳʝ ʟʚʝʟʜʳ ʤʦʛʫʪ ʚʝʩʪʠ ʩʝʙʷ ʪʘʢʠʤ ʟʘʤʝʯʘʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ. ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ 

ɼʫʛʣʘʩʘ ʍʝʛʛʠ, ʧʦ ʦʜʥʦʡ ʪʘʢʦʡ ʪʨʦʡʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʢʘʞʜʫʶ ʛʘʣʘʢʪʠʢʫ, ʘ 

ʫʞ ʚʝʨʦʷʪʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʦ ɺʩʝʣʝʥʥʦʡ ʭʦʪʷ ʙʳ ʦʜʥʦʡ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʜʦʚʦʣʴʥʦ 

ʟʥʘʯʠʪʝʣʴʥʘ. 

 

 
 

ɺʩʝ ʵʪʠ ʦʨʙʠʪʳ ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʥʦ ʝʩʪʴ ʫʞʝ ʠ ʥʦʚʳʡ ʪʨʝʭʤʝʨʥʳʡ ʚʘʨʠʘʥʪ. ɺ 2015 

ʛʦʜʫ ʖʜʞʠʥ ʆʢʩ ʜʦʛʘʜʘʣʩʷ, ʯʪʦ ʥʝʦʙʳʯʥʳʝ ʦʨʙʠʪʳ ʵʣʝʢʪʨʦʥʦʚ ʚ çʨʠʜʙʝʨʛʦʚʩʢʠʭ 

ʢʚʘʟʠʤʦʣʝʢʫʣʘʭè, ʚʦʟʤʦʞʥʦ, ʪʦʞʝ ʩʫʱʝʩʪʚʫʶʪ ʧʦ ʟʘʢʦʥʘʤ ʅʴʶʪʦʥʦʚʦʡ ʛʨʘʚʠʪʘʮʠʠ. ʆʥ 
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ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʠʩʪʝʤʘʭ ʜʚʦʡʥʳʭ ʟʚʝʟʜ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʣʘʥʝʪʳ, ʜʚʠʛʘʶʱʠʝʩʷ ʦʪ ʦʜʥʦʡ 

ʟʚʝʟʜʳ ʢ ʜʨʫʛʦʡ ʠ ʦʙʨʘʪʥʦ ʧʦ ʩʧʠʨʘʣʴʥʦʡ ʦʨʙʠʪʝ, ʦʙʚʠʚʘʶʱʝʡ ʩʦʝʜʠʥʷʶʱʫʶ ʵʪʠ ʟʚʝʟʜʳ 

ʣʠʥʠʶ. ɺ ʩʝʨʝʜʠʥʝ ʚʠʪʢʠ ʩʧʠʨʘʣʠ ʣʝʞʘʪ ʩʚʦʙʦʜʥʝʝ, ʢ ʟʚʝʟʜʘʤ ʥʘ ʢʦʥʮʘʭ ï ʧʣʦʪʥʝʝ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʯʪʦ ʚʳ ʧʨʦʪʷʛʠʚʘʝʪʝ ʤʝʞʜʫ ʟʚʝʟʜʘʤʠ ʧʨʫʞʠʥʢʫ ʠʛʨʫʰʢʫ-ʩʣʠʥʢʠ, 

ʨʘʩʪʷʥʫʪʫʶ ʧʦʩʝʨʝʜʠʥʝ ʠ ʩʚʝʨʥʫʪʫʶ ʚ ʧʝʪʣʠ ʥʘ ʢʦʥʮʘʭ. ɼʣʷ ʟʚʝʟʜ ʩ ʨʘʟʥʳʤʠ ʤʘʩʩʘʤʠ 

ʧʨʫʞʠʥʢʘ ʜʦʣʞʥʘ ʩʫʞʘʪʴʩʷ ʦʪ ʦʜʥʦʛʦ ʢʦʥʮʘ ʢ ʜʨʫʛʦʤʫ, ʢʘʢ ʢʦʥʫʩ. ʇʦʜʦʙʥʳʝ ʦʨʙʠʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʩʪʘʙʠʣʴʥʳʤʠ, ʜʘʞʝ ʝʩʣʠ ʟʚʝʟʜʳ ʜʚʠʞʫʪʩʷ ʥʝ ʧʦ ʦʢʨʫʞʥʦʩʪʷʤ. 

ʂʦʣʣʘʧʩʠʨʫʶʱʠʝ ʛʘʟʦʚʳʝ ʦʙʣʘʢʘ ʧʦʨʦʞʜʘʶʪ ʧʣʦʩʢʠʝ ʦʨʙʠʪʳ, ʧʦʵʪʦʤʫ ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʘʥʝʪ 

ʥʘ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʦʨʙʠʪʘʭ ʤʘʣʦʚʝʨʦʷʪʥʦ. ʅʦ ʧʣʘʥʝʪʘ (ʠʣʠ ʘʩʪʝʨʦʠʜ), ʦʢʘʟʘʚʰʘʷʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʤʫʱʝʥʠʷ ʥʘ ʩʠʣʴʥʦ ʥʘʢʣʦʥʝʥʥʦʡ ʦʨʙʠʪʝ, ʤʦʞʝʪ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʙʳʪʴ 

ʟʘʭʚʘʯʝʥʘ ʜʚʦʡʥʦʡ ʟʚʝʟʜʦʡ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʘʟʘʪʴʩʷ ʥʘ ʩʧʠʨʘʣʴʥʦʡ ʦʨʙʠʪʝ ʤʝʞʜʫ ʥʠʤʠ. 

ʅʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ Kepler-16b ï ʧʣʘʥʝʪʘ, ʦʙʨʘʱʘʶʱʘʷʩʷ ʚʦʢʨʫʛ ʦʜʥʦʡ 

ʜʘʣʝʢʦʡ ʟʚʝʟʜʳ, ï ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʵʪʦʡ ʨʝʜʢʦʡ ʢʘʪʝʛʦʨʠʠ. 

 

* * *  

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʠʥ ʠʟ ʘʩʧʝʢʪʦʚ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʥʝʤʘʣʦ ʙʝʩʧʦʢʦʠʣ 

ʚʝʣʠʢʦʛʦ ʘʚʪʦʨʘ; ʧʦ ʩʫʱʝʩʪʚʫ, ʦʥ ʙʝʩʧʦʢʦʠʣ ʘʚʪʦʨʘ ʟʘʢʦʥʘ ʩʠʣʴʥʝʝ, ʯʝʤ ʙʦʣʴʰʠʥʩʪʚʦ ʝʛʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʟʘʢʦʥ ʦʧʠʩʳʚʘʝʪ ʩʠʣʫ, ʩ ʢʦʪʦʨʦʡ ʦʜʥʦ ʪʝʣʦ ʜʝʡʩʪʚʫʝʪ ʥʘ 

ʜʨʫʛʦʝ, ʥʦ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʢʘʢ ʵʪʘ ʩʠʣʘ ʨʘʙʦʪʘʝʪ. ɿʘʢʦʥ ʧʨʦʩʪʦ ʧʦʩʪʫʣʠʨʫʝʪ 

ʟʘʛʘʜʦʯʥʦʝ çʜʘʣʴʥʦʜʝʡʩʪʚʠʝè. ʂʦʛʜʘ ʉʦʣʥʮʝ ʧʨʠʪʷʛʠʚʘʝʪ ɿʝʤʣʶ, ɿʝʤʣʷ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ 

ʜʦʣʞʥʘ çʟʥʘʪʴè, ʢʘʢ ʜʘʣʝʢʦ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʦʪ ʉʦʣʥʮʘ. ɽʩʣʠ ʙʳ, ʢ ʧʨʠʤʝʨʫ, ʦʙʘ ʦʙʲʝʢʪʘ 

ʩʦʝʜʠʥʷʣʘ ʢʘʢʘʷ-ʪʦ ʵʣʘʩʪʠʯʥʘʷ ʚʝʨʝʚʦʯʢʘ, ʪʦ ʵʪʘ ʚʝʨʝʚʦʯʢʘ ʤʦʛʣʘ ʙʳ ʧʝʨʝʜʘʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ; 

ʪʦʛʜʘ ʚʝʣʠʯʠʥʫ ʩʠʣʳ ʦʧʨʝʜʝʣʷʣʠ ʙʳ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʷʟʠ. ʅʦ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ 

ɿʝʤʣʝʡ ʥʝʪ ʥʠʢʘʢʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʚʷʟʠ, ʦʜʥʦ ʪʦʣʴʢʦ ʧʫʩʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʂʘʢ ʞʝ ʉʦʣʥʮʝ 

ʫʟʥʘʝʪ, ʩ ʢʘʢʦʡ ʩʠʣʦʡ ʥʘʜʦ ʪʷʥʫʪʴ ɿʝʤʣʶ, ʠ ʢʘʢ ɿʝʤʣʷ ʫʟʥʘʝʪ, ʩ ʢʘʢʦʡ ʩʠʣʦʡ ʝʝ ʪʷʥʫʪ?10 

ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʳ ʤʦʞʝʤ ʧʨʠʤʝʥʷʪʴ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, ʥʝ 

ʪʨʝʚʦʞʘʩʴ ʦ ʪʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʠʣʘ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʦʜʥʦʛʦ ʪʝʣʘ 

ʜʨʫʛʦʤʫ. ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʚʩʝ ʠʤʝʥʥʦ ʵʪʠʤ ʠ ʟʘʥʠʤʘʶʪʩʷ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ 

ʦʙʣʘʜʘʶʪ ʦʪʯʝʪʣʠʚʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʞʠʣʢʦʡ; ʩʘʤʳʡ ʷʨʢʠʡ ʧʨʠʤʝʨ ï ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ. ɽʛʦ 

ʩʧʝʮʠʘʣʴʥʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ ʚ 1905 ʛʦʜʫ, ʠʟʤʝʥʠʣʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʬʠʟʠʢʦʚ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʨʝʤʝʥʠ ʠ ʚʝʱʝʩʪʚʝ. ʈʘʩʰʠʨʝʥʠʝ ʵʪʦʡ ʪʝʦʨʠʠ ʚ 1915 ʛʦʜʫ ʜʦ ʦʙʱʝʡ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠʟʤʝʥʠʣʦ ʪʘʢʞʝ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʨʘʚʠʪʘʮʠʠ ï ʠ, ʢʘʢ ʙʳ ʤʝʞʜʫ 

ʧʨʦʯʠʤ, ʨʘʟʨʝʰʠʣʦ ʱʝʢʦʪʣʠʚʳʡ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʩʠʣʘ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. 

ɼʣʷ ʵʪʦʛʦ ʦʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʩʦʙʩʪʚʝʥʥʦ ʛʦʚʦʨʷ, ʠʟʙʘʚʠʣʘʩʴ ʦʪ ʩʠʣʳ. 

ʕʡʥʰʪʝʡʥ ʚʳʚʝʣ ʩʧʝʮʠʘʣʴʥʫʶ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠʟ ʦʜʥʦʛʦ-ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʨʠʥʮʠʧʘ: ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ11 ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ, ʜʘʞʝ ʝʩʣʠ ʥʘʙʣʶʜʘʪʝʣʴ 

ʩʘʤ ʜʚʠʞʝʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ɺ ʅʴʶʪʦʥʦʚʦʡ ʤʝʭʘʥʠʢʝ, ʝʩʣʠ ʚʳ ʥʘʭʦʜʠʪʝʩʴ ʚ 

ʦʪʨʳʪʦʤ ʘʚʪʦʤʦʙʠʣʝ ʠ ʙʨʦʩʘʝʪʝ ʚʧʝʨʝʜ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʤʷʯ, ʪʦ ʩʢʦʨʦʩʪʴ ʤʷʯʘ, ʠʟʤʝʨʝʥʥʘʷ 

ʥʝʧʦʜʚʠʞʥʳʤ ʥʘʙʣʶʜʘʪʝʣʝʤ ʥʘ ʦʙʦʯʠʥʝ, ʙʫʜʝʪ ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʤʷʯʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʘʚʪʦʤʦʙʠʣʶ ʧʣʶʩ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ. ɸʥʘʣʦʛʠʯʥʦ, ʝʩʣʠ ʚʳ ʙʫʜʝʪʝ ʩʚʝʪʠʪʴ ʬʦʥʘʨʝʤ ʚʧʝʨʝʜ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ, ʪʦ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʠʟʤʝʨʝʥʥʘʷ ʯʝʣʦʚʝʢʦʤ ʥʘ ʦʙʦʯʠʥʝ, ʜʦʣʞʥʘ, ʧʦ 

ʠʜʝʝ, ʨʘʚʥʷʪʴʩʷ ʦʙʳʯʥʦʡ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʧʣʶʩ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ. 

                                                 
10 ɺʦʪ ʢʘʢ ʧʠʩʘʣ ʦʙ ʵʪʦʤ ʩʘʤ ʅʴʶʪʦʥ ʚ ʧʠʩʴʤʝ ʢ ʈʠʯʘʨʜʫ ɹʝʥʪʣʠ, ʥʘʧʠʩʘʥʥʦʤ ʚ 1692 ʠʣʠ 1693 ʛʦʜʫ: 
çʅʝʧʦʩʪʠʞʠʤʦ, ʯʪʦ ʥʝʦʜʫʰʝʚʣʝʥʥʘʷ ʄʘʪʝʨʠʷ ʤʦʞʝʪ, ʙʝʟ ʇʦʩʨʝʜʥʠʯʝʩʪʚʘ ʯʝʛʦ-ʪʦ ʝʱʝ, ʯʪʦ ʥʝ ʷʚʣʷʝʪʩʷ 

ʤʘʪʝʨʠʘʣʴʥʳʤ, ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʜʨʫʛʫʶ ʤʘʪʝʨʠʶ ʙʝʟ ʦʙʦʶʜʥʦʛʦ ʂʦʥʪʘʢʪʘé ʊʦ, ʯʪʦ ʦʜʥʦ 
ʪʝʣʦ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʜʨʫʛʦʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʯʝʨʝʟ ɺʘʢʫʫʤ, ʚʦʦʙʱʝ ʙʝʟ ʢʘʢʦʛʦ ʙʳ ʪʦ ʥʠ ʙʳʣʦ 
ʇʦʩʨʝʜʥʠʯʝʩʪʚʘé ʜʣʷ ʤʝʥʷ ʥʘʩʪʦʣʴʢʦ ɸʙʩʫʨʜʥʦ, ʯʪʦ ʷ ʫʙʝʞʜʝʥ: ʥʠ ʦʜʠʥ ʏʝʣʦʚʝʢ, ʠʤʝʶʱʠʡ ʚ ʬʠʣʦʩʦʬʩʢʠʭ 
ɺʦʧʨʦʩʘʭ ʢʦʤʧʝʪʝʥʪʥʳʝ ʉʧʦʩʦʙʥʦʩʪʠ ʤʳʰʣʝʥʠʷ, ʥʠʢʦʛʜʘ ʩ ʵʪʠʤ ʥʝ ʩʦʛʣʘʩʠʪʩʷè. 

 
11 ɺ ʚʘʢʫʫʤʝ. ï ʇʨʠʤ. ʨʝʜ. 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʢʦʝ-ʢʘʢʠʝ ʤʳʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʫʙʝʜʠʣʠ ʕʡʥʰʪʝʡʥʘ, ʯʪʦ 

ʩʦ ʩʚʝʪʦʤ ʚʩʝ ʠʥʘʯʝ. ʅʘʙʣʶʜʘʝʤʘʷ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʦʜʠʥʘʢʦʚʘ ʢʘʢ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʩʚʝʪʷʱʝʛʦ 

ʬʦʥʘʨʝʤ ʚʧʝʨʝʜ, ʪʘʢ ʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʥʘ ʦʙʦʯʠʥʝ. ʃʦʛʠʯʝʩʢʠʝ ʩʣʝʜʩʪʚʠʷ ʠʟ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ, 

ʢʦʪʦʨʳʡ, ʢʘʢ ʤʥʝ ʚʩʝʛʜʘ ʢʘʟʘʣʦʩʴ, ʩʣʝʜʦʚʘʣʦ ʙʳ ʥʘʟʚʘʪʴ ʧʨʠʥʮʠʧʦʤ ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, 

ʧʦʨʘʞʘʶʪ ʚʦʦʙʨʘʞʝʥʠʝ. ʅʠʯʪʦ ʥʝ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʙʳʩʪʨʝʝ ʩʚʝʪʘ12. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʪʝʣʦ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʦʥʦ ʩʞʠʤʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ, ʝʛʦ ʤʘʩʩʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʚʨʝʤʷ ʜʣʷ ʥʝʛʦ ʪʝʯʝʪ ʚʩʝ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦ. ʇʨʠ ʩʢʦʨʦʩʪʠ, ʨʘʚʥʦʡ ʩʢʦʨʦʩʪʠ 

ʩʚʝʪʘ, ï ʝʩʣʠ ʙʳ ʪʘʢʦʝ ʙʳʣʦ ʚʦʟʤʦʞʥʦ ï ʪʝʣʦ ʩʪʘʣʦ ʙʳ ʙʝʩʢʦʥʝʯʥʦ ʪʦʥʢʠʤ ʠ ʙʝʩʢʦʥʝʯʥʦ 

ʪʷʞʝʣʳʤ, ʘ ʚʨʝʤʷ ʜʣʷ ʥʝʛʦ ʦʩʪʘʥʦʚʠʣʦʩʴ ʙʳ. ʄʘʩʩʘ ʠ ʵʥʝʨʛʠʷ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ: ʵʥʝʨʛʠʷ 

ʨʘʚʥʘ ʤʘʩʩʝ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ ʢʚʘʜʨʘʪ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ʅʘʢʦʥʝʮ, ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʦʜʠʥ 

ʥʘʙʣʶʜʘʪʝʣʴ ʚʠʜʠʪ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʦʜʥʦʚʨʝʤʝʥʥʳʤʠ ʜʣʷ 

ʜʨʫʛʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʜʚʠʞʝʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʛʦ. 

ɺ ʅʴʶʪʦʥʦʚʦʡ ʤʝʭʘʥʠʢʝ ʥʠʢʘʢʠʭ ʪʘʢʠʭ ʩʪʨʘʥʥʦʩʪʝʡ ʥʝʪ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʝʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘ 

ʚʨʝʤʷ ʝʩʪʴ ʚʨʝʤʷ, ʠ ʚʤʝʩʪʝ ʠʤ ʥʝ ʩʦʡʪʠʩʴ. ɺ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳ, ʧʨʠʯʝʤ ʩʪʝʧʝʥʴ ʵʪʦʡ 

ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. ɺʤʝʩʪʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ 

ʦʙʨʘʟʫʶʪ ʝʜʠʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʢʦʥʪʠʥʫʫʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʨʘʥʥʳʝ 

ʧʨʝʜʩʢʘʟʘʥʠʷ, ʩʧʝʮʠʘʣʴʥʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʠʣʘ ʧʨʠʟʥʘʥʠʝ ʢʘʢ ʥʘʠʙʦʣʝʝ ʪʦʯʥʘʷ 

ʪʝʦʨʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ ʠʟ ʚʩʝʭ, ʢʘʢʠʝ ʫ ʥʘʩ ʠʤʝʶʪʩʷ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʠʙʦʣʝʝ 

ʧʘʨʘʜʦʢʩʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʥʝʡ ʧʨʦʷʚʣʷʝʪʩʷ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʙʲʝʢʪʳ ʜʚʠʞʫʪʩʷ ʦʯʝʥʴ 

ʙʳʩʪʨʦ; ʚʦʪ ʧʦʯʝʤʫ ʤʳ ʥʝ ʟʘʤʝʯʘʝʤ ʠʭ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

ʉʘʤʳʡ ʦʯʝʚʠʜʥʳʡ ʥʝʜʦʩʪʘʶʱʠʡ ʠʥʛʨʝʜʠʝʥʪ ʚ ʵʪʦʡ ʪʝʦʨʠʠ ï ʪʷʛʦʪʝʥʠʝ. ʕʡʥʰʪʝʡʥ ʤʥʦʛʦ ʣʝʪ 

ʧʳʪʘʣʩʷ ʚʩʪʨʦʠʪʴ ʩʠʣʫ ʪʷʛʦʪʝʥʠʷ ʚ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ; ʦʪʯʘʩʪʠ ʝʛʦ ʧʦʜʪʘʣʢʠʚʘʣʘ ʢ 

ʵʪʦʤʫ ʠʟʚʝʩʪʥʘʷ ʘʥʦʤʘʣʠʷ ʚ ʦʨʙʠʪʝ ʄʝʨʢʫʨʠʷ13. ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʧʦʧʳʪʦʢ ʩʪʘʣʘ 

ʦʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʨʘʩʧʨʦʩʪʨʘʥʠʚʰʘʷ ʚʳʚʦʜʳ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩ çʧʣʦʩʢʦʛʦè ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘ ʥʘ çʠʩʢʨʠʚʣʝʥʥʦʝè. 

ʄʳ ʤʦʞʝʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʦ ʯʝʤ ʠʜʝʪ ʨʝʯʴ, ʝʩʣʠ ʩʦʢʨʘʪʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʜʦ ʜʚʫʭ ʠʟʤʝʨʝʥʠʡ ʚʤʝʩʪʦ ʪʨʝʭ. ʇʨʠ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʘʥʝʪ ʧʣʦʩʢʦʩʪʴʶ, ʘ ʩʧʝʮʠʘʣʴʥʘʷ 

ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮ ʥʘ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. ɺ ʦʪʩʫʪʩʪʚʠʝ 

ʛʨʘʚʠʪʘʮʠʠ ʦʥʠ ʜʚʠʞʫʪʩʷ ʧʦ ʧʨʷʤʳʤ ʣʠʥʠʷʤ. ʂʘʢ ʫʢʘʟʳʚʘʣ ɽʚʢʣʠʜ, ʧʨʷʤʘʷ ʝʩʪʴ ʢʨʘʪʯʘʡʰʝʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ. ʏʪʦʙʳ ʚʚʝʩʪʠ ʚ ʢʘʨʪʠʥʫ ʛʨʘʚʠʪʘʮʠʶ, ʧʦʤʝʩʪʠʤ ʥʘ 

ʧʣʦʩʢʦʩʪʴ ʟʚʝʟʜʫ. ʏʘʩʪʠʮʳ ʪʝʧʝʨʴ ʫʞʝ ʥʝ ʙʫʜʫʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʧʨʷʤʳʤ ʣʠʥʠʷʤ; ʚʤʝʩʪʦ ʵʪʦʛʦ 

ʦʥʠ ʥʘʯʥʫʪ ʦʛʠʙʘʪʴ ʟʚʝʟʜʫ ʧʦ ʢʨʠʚʦʣʠʥʝʡʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʣʠʧʩʳ. 

ɺ ʅʴʶʪʦʥʦʚʦʡ ʬʠʟʠʢʝ ʵʪʠ ʪʨʘʝʢʪʦʨʠʠ ʠʩʢʨʠʚʣʝʥʳ ʧʦʪʦʤʫ, ʯʪʦ ʥʝʢʘʷ ʩʠʣʘ ʦʪʢʣʦʥʷʝʪ ʯʘʩʪʠʮʫ 

ʩ ʧʨʷʤʦʛʦ ʧʫʪʠ. ɺ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʘʥʘʣʦʛʠʯʥʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ 

ʠʩʢʨʠʚʣʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʟʚʝʟʜʘ ʠʩʢʘʞʘʝʪ ʬʦʨʤʫ ʧʣʦʩʢʦʩʪʠ, 

ʩʦʟʜʘʚʘʷ ʚ ʥʝʡ ʢʨʫʛʣʫʶ ʚʧʘʜʠʥʫ ï çʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʢʦʣʦʜʝʮè ʩʦ ʟʚʝʟʜʦʡ ʥʘ ʜʥʝ, ʠ ʙʫʜʝʤ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʯʘʩʪʠʮʳ ʚʩʝʛʜʘ ʜʚʠʞʫʪʩʷ ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ ʧʫʪʠ, ʥʘʟʳʚʘʝʤʦʤʫ ʛʝʦʜʝʟʠʯʝʩʢʦʡ 

ʣʠʥʠʝʡ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʢʦʥʪʠʥʫʫʤ ʠʩʢʨʠʚʣʝʥ, ʢʨʘʪʯʘʡʰʠʤ 

ʨʘʩʩʪʦʷʥʠʝʤ ʚ ʥʝʤ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʧʨʷʤʘʷ. ʂ ʧʨʠʤʝʨʫ, ʯʘʩʪʠʮʘ ʤʦʞʝʪ ʫʛʦʜʠʪʴ ʚʦ ʚʧʘʜʠʥʫ ʠ 

ʥʘʯʘʪʴ ʦʧʠʩʳʚʘʪʴ ʢʨʫʛʠ ʧʦ ʩʪʝʥʢʝ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʪʝ, ʢʘʢ ʧʣʘʥʝʪʘ ʥʘ ʟʘʤʢʥʫʪʦʡ ʦʨʙʠʪʝ. 

                                                 
12 ʕʪʦ ʥʝʢʦʪʦʨʦʝ ʫʧʨʦʱʝʥʠʝ. ɿʘʧʨʝʱʝʥʦ ʥʝ ʜʚʠʞʝʥʠʝ ʙʳʩʪʨʝʝ ʩʚʝʪʘ, ʢʘʢ ʪʘʢʦʚʦʝ, ʟʘʧʨʝʱʝʥ ʧʝʨʝʭʦʜ ʯʝʨʝʟ 
ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ. ʅʠʢʘʢʦʡ ʦʙʲʝʢʪ ʠʟ ʪʝʭ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʜʚʠʞʫʪʩʷ ʤʝʜʣʝʥʥʝʝ ʩʚʝʪʘ, ʥʝ ʤʦʞʝʪ 
ʫʩʢʦʨʠʪʴʩʷ ʪʘʢ, ʯʪʦʙʳ ʜʚʠʛʘʪʴʩʷ ʙʳʩʪʨʝʝ ʩʚʝʪʘ; ʘ ʝʩʣʠ ʚʜʨʫʛ ʯʪʦ-ʪʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʜʚʠʞʝʪʩʷ ʙʳʩʪʨʝʝ 
ʩʚʝʪʘ, ʪʦ ʵʪʦ ʯʪʦ-ʪʦ ʥʝ ʩʤʦʞʝʪ ʟʘʤʝʜʣʠʪʴʩʷ ʠ ʩʪʘʪʴ ʤʝʜʣʝʥʥʝʝ ʩʚʝʪʘ. ʇʦʜʦʙʥʳʝ ʯʘʩʪʠʮʳ ʥʘʟʳʚʘʶʪʩʷ ʪʘʭʠʦʥʘʤʠ, 

ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʦʩʠʪ ʯʠʩʪʦ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 
 
13 ɺ ʧʠʩʴʤʝ ʢ ʩʚʦʝʤʫ ʜʨʫʛʫ ʂʦʥʨʘʜʫ ʍʘʙʠʭʪʫ, ʜʘʪʠʨʦʚʘʥʥʦʤ 1907 ʛʦʜʦʤ, ʕʡʥʰʪʝʡʥ ʧʠʩʘʣ, ʯʪʦ ʜʫʤʘʝʪ ʦ 
çʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʟʘʢʦʥʘ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʷ ʥʘʜʝʶʩʴ ʦʙʲʷʩʥʠʪʴ ʜʦ ʩʠʭ ʧʦʨ 
ʥʝʦʙʲʷʩʥʠʤʦʝ ʚʝʢʦʚʦʝ ʠʟʤʝʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʝʨʠʛʝʣʠʷ ʄʝʨʢʫʨʠʷè. ʇʝʨʚʳʝ ʩʝʨʴʝʟʥʳʝ ʧʦʧʳʪʢʠ ʪʘʢʦʛʦ ʨʦʜʘ 
ʙʳʣʠ ʥʘʯʘʪʳ ʠʤ ʚ 1911 ʛʦʜʫ. 
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ɺʤʝʩʪʦ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʩʠʣʳ, ʢʦʪʦʨʘʷ ʟʘʩʪʘʚʣʷʝʪ ʪʨʘʝʢʪʦʨʠʶ ʯʘʩʪʠʮʳ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ 

ʧʨʷʤʦʡ ʣʠʥʠʠ, ʕʡʥʰʪʝʡʥ ʚʚʝʣ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʫʞʝ ʠʩʢʨʠʚʣʝʥʦ ʠ ʢʨʠʚʠʟʥʘ 

ʢʦʪʦʨʦʛʦ ʚʣʠʷʝʪ ʥʘ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʫʱʝʡʩʷ ʯʘʩʪʠʮʳ. ʀ ʥʝ ʥʘʜʦ ʥʠʢʘʢʦʛʦ ʜʘʣʴʥʦʜʝʡʩʪʚʠʷ: 

ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʠʩʢʨʠʚʣʝʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʠʤʝʥʥʦ ʪʘʢ ʚʣʠʷʶʪ ʥʘ ʥʝʛʦ ʟʚʝʟʜʳ, ʘ ʚʩʝ ʪʝʣʘ, 

ʜʚʠʞʫʱʠʝʩʷ ʧʦ ʦʨʙʠʪʘʤ, ʨʝʘʛʠʨʫʶʪ ʥʘ ʢʨʠʚʠʟʥʫ ʧʦʙʣʠʟʦʩʪʠ. ʊʦ, ʯʪʦ ʤʳ ʠ ʅʴʶʪʦʥ ʥʘʟʳʚʘʝʤ 

ʪʷʛʦʪʝʥʠʝʤ ʠ ʧʨʝʜʩʪʘʚʣʷʝʤ ʩʝʙʝ ʚ ʚʠʜʝ ʩʠʣʳ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʷʚʣʷʝʪʩʷ ʢʨʠʚʠʟʥʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. 

ʕʡʥʰʪʝʡʥ ʟʘʧʠʩʘʣ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ï ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ ʕʡʥʰʪʝʡʥʘ, ʠʣʠ ʧʨʦʩʪʦ 

ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ14, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ, ʢʘʢ ʢʨʠʚʠʟʥʘ ʚʣʠʷʝʪ ʥʘ ʜʚʠʞʝʥʠʝ ʤʘʩʩ ʠ ʢʘʢ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩ ʚʣʠʷʝʪ ʥʘ ʢʨʠʚʠʟʥʫ. ɺ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʦʡ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʤʘʩʩʳ ʵʪʠ 

ʬʦʨʤʫʣʳ ʩʚʦʜʷʪʩʷ ʢ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʊʘʢ ʯʪʦ ʚʩʝ ʥʝʦʙʳʯʥʳʝ ʵʬʬʝʢʪʳ, 

ʪʘʢʠʝ ʢʘʢ ʟʘʤʝʜʣʝʥʠʝ ʚʨʝʤʝʥʠ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʚ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ɺ ʩʘʤʦʤ 

ʜʝʣʝ, ʛʨʘʚʠʪʘʮʠʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʟʘʤʝʜʣʝʥʠʝ ʚʨʝʤʝʥʠ ʜʘʞʝ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʦʙʲʝʢʪʘ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʧʘʨʘʜʦʢʩʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʩʣʘʙʳ, ʥʦ ʚ ʢʨʘʡʥʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʧʦʚʝʜʝʥʠʝ, 

ʧʨʝʜʩʢʘʟʘʥʥʦʝ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʣʶʙʦʡ ʠʟ ʥʠʭ), ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʅʴʶʪʦʥʦʚʦʡ ʬʠʟʠʢʠ. 

ɺʳ ʜʫʤʘʝʪʝ, ʯʪʦ ʚʩʝ ʵʪʦ ʟʚʫʯʠʪ ʙʝʟʫʤʥʦ? ʇʦʥʘʯʘʣʫ ʤʥʦʛʠʝ ʪʘʢ ʜʫʤʘʣʠ. ʅʦ ʩʝʛʦʜʥʷ ʚʩʷʢʠʡ, 

ʢʪʦ ʚ ʧʦʝʟʜʢʘʭ ʧʦʣʴʟʫʝʪʩʷ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʝʡ, ʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʫʶ ʠ ʦʙʱʫʶ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʈʘʩʯʝʪʳ, ʢʦʪʦʨʳʝ ʩʦʦʙʱʘʶʪ ʚʘʤ, ʯʪʦ ʚʳ ʥʘʭʦʜʠʪʝʩʴ ʥʘ ʦʢʨʘʠʥʝ 

ɹʨʠʩʪʦʣʷ ʠ ʜʚʠʞʝʪʝʩʴ ʥʘ ʶʛ ʧʦ ʜʦʨʦʛʝ M32, ʦʩʥʦʚʘʥʳ ʥʘ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʘʭ ʩʧʫʪʥʠʢʦʚ 

ʥʘ ʦʢʦʣʦʟʝʤʥʳʭ ʦʨʙʠʪʘʭ. ʇʨʦʮʝʩʩʦʨ ʚ ʚʘʰʝʤ ʛʘʜʞʝʪʝ, ʚʳʯʠʩʣʷʶʱʠʡ ʚʘʰʝ ʧʦʣʦʞʝʥʠʝ, 

ʜʦʣʞʝʥ ʠʩʧʨʘʚʣʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʩʦ ʩʧʫʪʥʠʢʦʚ ʜʘʥʥʳʝ, ʯʪʦʙʳ ʫʯʝʩʪʴ ʜʚʘ ʵʬʬʝʢʪʘ: ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʩʧʫʪʥʠʢʘ ʠ ʝʛʦ ʧʦʣʦʞʝʥʠʝ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʢʦʣʦʜʮʝ ɿʝʤʣʠ15. ʇʝʨʚʘʷ ʧʦʧʨʘʚʢʘ 

                                                 
14 ɺ ʥʘʰʝ ʚʨʝʤʷ ʤʳ ʩʦʝʜʠʥʷʝʤ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʚ ʝʜʠʥʦʝ ʪʝʥʟʦʨʥʦʝ ʫʨʘʚʥʝʥʠʝ (ʠʟ ʜʝʩʷʪʠ ʢʦʤʧʦʥʝʥʪ ï 
ʩʠʤʤʝʪʨʠʯʥʳʡ ʯʝʪʳʨʝʭʤʝʨʥʳʡ ʪʝʥʟʦʨ), ʥʦ ʦʙʳʯʥʳʤ ʥʘʟʚʘʥʠʝʤ ʦʩʪʘʶʪʩʷ çʫʨʘʚʥʝʥʠʷ ʧʦʣʷè. 

 
15 ʍʫʞʝ ʪʦʛʦ, ʩʢʦʨʦʩʪʴ ʭʦʜʘ çʙʦʨʪʦʚʳʭ ʯʘʩʦʚè ï ʫʣʴʪʨʘʩʪʘʙʠʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʯʘʩʪʦʪʳ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ 
ʩʧʫʪʥʠʢʘ ï ʧʨʝʜʥʘʤʝʨʝʥʥʦ ʩʤʝʱʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʜʝʘʣʴʥʦʡ ʧʨʠʤʝʨʥʦ ʥʘ ʧʦʣʦʚʠʥʫ ʤʠʣʣʠʘʨʜʥʦʡ ʜʦʣʠ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʠʜʝʘʣʴʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʥʝʧʦʜʚʠʞʥʳʤʠ ʯʘʩʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ï ʇʨʠʤ. ʨʝʜ. 
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ʟʘʜʝʡʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʫʶ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʚʪʦʨʘʷ ï ʦʙʱʫʶ. ɹʝʟ ʥʠʭ ʧʨʠʙʦʨ 

ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ ʚʩʝʛʦ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʟʘʙʨʦʩʠʣ ʙʳ ʚʘʩ ʚ ʩʝʨʝʜʠʥʫ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ 

ʦʢʝʘʥʘ. 

 

* * *  

 

ʆʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʅʴʶʪʦʥʦʚʘ ʬʠʟʠʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʦʡ ʠ 

ʪʦʯʥʦʡ çʩʠʩʪʝʤʦʡ ʤʠʨʘè, ʢʘʢʦʚʦʡ ʝʝ ʩʯʠʪʘʣ ʩʘʤ ʅʴʶʪʦʥ (ʠ ʧʦʯʪʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʫʯʝʥʳʝ ʜʦ 

XX ʚʝʢʘ). ʆʜʥʘʢʦ ʵʪʦ ʦʪʢʨʳʪʠʝ ʥʝ ʦʟʥʘʯʘʣʦ ʢʦʥʮʘ ʅʴʶʪʦʥʦʚʦʡ ʬʠʟʠʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʩʝʛʦʜʥʷ 

ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʤʥʦʛʦ ʰʠʨʝ ʠ ʚ ʢʫʜʘ ʙʦʣʝʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʯʝʤ ʚʦ ʚʨʝʤʝʥʘ 

ʅʴʶʪʦʥʘ. ʅʴʶʪʦʥʦʚʘ ʬʠʟʠʢʘ ʧʨʦʱʝ, ʯʝʤ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ï ʢʘʢ ʛʦʚʦʨʠʪʩʷ, çʩʦʡʜʝʪ 

ʜʣʷ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠè, ʜʘ ʠ ʜʣʷ ʣʶʙʦʡ ʜʨʫʛʦʡ ʪʦʞʝ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʪʝʦʨʠʷʤʠ 

ʩʪʘʥʦʚʷʪʩʷ ʦʯʝʚʠʜʥʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʵʢʟʦʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʯʝʨʥʳʝ ʜʳʨʳ. ɸʩʪʨʦʥʦʤʳ ʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʨʦʜʝ NASA ʠʣʠ ɽʂɸ, ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʶʪ 

ʅʴʶʪʦʥʦʚʫ ʤʝʭʘʥʠʢʫ ʧʦʯʪʠ ʜʣʷ ʚʩʝʭ ʨʘʩʯʝʪʦʚ. ɽʩʪʴ, ʧʨʘʚʜʘ, ʥʝʩʢʦʣʴʢʦ ʠʩʢʣʶʯʝʥʠʡ, ʛʜʝ 

ʚʨʝʤʷ ʪʨʝʙʫʝʪ ʦʯʝʥʴ ʦʩʪʦʨʦʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ. ʇʦ ʭʦʜʫ ʨʘʩʩʢʘʟʘ ʤʳ ʙʫʜʝʤ ʩʥʦʚʘ ʠ ʩʥʦʚʘ 

ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʜʝʡʩʪʚʠʝʤ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ. ʀ ʥʝ ʩʣʫʯʘʡʥʦ: ʵʪʦʪ ʟʘʢʦʥ ï 

ʦʜʥʦ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ ʚ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʝʛʦ ʟʥʘʯʝʥʠʝ ʪʨʫʜʥʦ 

ʧʝʨʝʦʮʝʥʠʪʴ. 

ʆʜʥʘʢʦ, ʢʦʛʜʘ ʜʝʣʦ ʜʦʭʦʜʠʪ ʜʦ ʢʦʩʤʦʣʦʛʠʠ ï ʠʩʩʣʝʜʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ ʚ ʮʝʣʦʤ ʠ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʤʳ ʜʦʣʞʥʳ ʦʪʩʪʘʚʠʪʴ ʅʴʶʪʦʥʦʚʫ ʬʠʟʠʢʫ ʚ ʩʪʦʨʦʥʫ. ɿʜʝʩʴ ʦʥʘ 

ʫʞʝ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʲʷʩʥʠʪʴ ʢʣʶʯʝʚʳʝ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺʤʝʩʪʦ ʥʝʝ ʥʫʞʥʦ 

ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʦʙʱʫʶ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʡ ʫʤʝʣʦ ʘʩʩʠʩʪʠʨʫʝʪ ʢʚʘʥʪʦʚʘʷ 

ʤʝʭʘʥʠʢʘ. ʅʦ ʜʘʞʝ ʵʪʠʤ ʜʚʫʤ ʚʝʣʠʢʠʤ ʪʝʦʨʠʷʤ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʧʦʤʦʱʴ. 

 

2. ʂʦʣʣʘʧʩ ʉʦʣʥʝʯʥʦʡ ʪʫʤʘʥʥʦʩʪʠ 
 

ʆʢʦʣʦ ʜʚʫʭ ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʥʘʟʘʜ ʠʣʠ ʦʢʦʣʦ ʪʦʛʦ ʜʚʝ ʛʘʣʘʢʪʠʢʠ 

ʩʪʦʣʢʥʫʣʠʩʴ ï ʠʣʠ, ʩʢʦʨʝʝ, ʥʘʯʘʣʦʩʴ ʠʭ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝé 

ʇʨʠʤʝʨʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ï ʧʣʶʩ-ʤʠʥʫʩ, ʢʘʢ ʩʯʠʪʘʝʪʩʷ, ʪʝ ʞʝ 10 % ï 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʦʣʥʮʘ ʦʙʝʠʭ ʛʘʣʘʢʪʠʢ ʦʙʟʘʚʝʣʠʩʴ ʧʣʘʥʝʪʘʤʠ. 

ʕʜʚʘʨʜ ʉʤʠʪ. ʊʨʠʧʣʘʥʝʪʠʝ 

 

çʊʨʠʧʣʘʥʝʪʠʝè ð ʧʝʨʚʳʡ ʨʦʤʘʥ ʟʥʘʤʝʥʠʪʦʡ ʩʝʨʠʠ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʨʦʤʘʥʦʚ ʕʜʚʘʨʜʘ 

ʉʤʠʪʘ çʃʝʥʩʤʘʥʳè, ʠ ʝʛʦ ʟʘʯʠʥ ʦʪʨʘʞʘʝʪ ʪʝʦʨʠʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʣʘʥʝʪʥʳʭ ʩʠʩʪʝʤ, 

ʧʦʧʫʣʷʨʥʫʶ ʚ 1948 ʛʦʜʫ, ʚ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʨʦʤʘʥʘ. ɼʘʞʝ ʩʝʛʦʜʥʷ ʪʘʢʦʝ ʥʘʯʘʣʦ 

ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʦ ʙʳ ʩʠʣʴʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ; ʚ ʪʦ ʚʨʝʤʷ ʦʪ ʥʝʛʦ 

ʧʨʦʩʪʦ ʟʘʭʚʘʪʳʚʘʣʦ ʜʫʭ. ʉʘʤʠ ʨʦʤʘʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʥʥʠʝ ʧʨʠʤʝʨʳ 

çʰʠʨʦʢʦʬʦʨʤʘʪʥʦ-ʙʘʨʦʯʥʦʡè ʢʦʩʤʠʯʝʩʢʦʡ ʦʧʝʨʳ ð ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʨʘʞʝʥʠʷ ʤʝʞʜʫ ʩʠʣʘʤʠ 

ʜʦʙʨʘ (ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ɸʨʠʟʠʷ) ʠ ʟʣʘ (ʕʜʜʦʨʘ), ʦʧʠʩʘʥʠʶ ʢʦʪʦʨʦʛʦ ʠ ʧʦʩʚʷʱʝʥʳ ʚʩʝ ʰʝʩʪʴ 

ʢʥʠʛ ʩʝʨʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ çʢʘʨʪʦʥʥʳʝè ʭʘʨʘʢʪʝʨʳ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʠ ʙʘʥʘʣʴʥʳʡ ʩʶʞʝʪ, 

ʜʝʡʩʪʚʠʝ ʟʘʭʚʘʪʳʚʘʝʪ, ʢ ʪʦʤʫ ʞʝ ʚ ʪʦ ʚʨʝʤʷ ʧʨʦʩʪʦ ʥʝ ʙʳʣʦ ʢʥʠʛ, ʢʦʪʦʨʳʝ ʩʨʘʚʥʠʣʠʩʴ ʙʳ ʩ 

çʊʨʠʧʣʘʥʝʪʠʝʤè ʧʦ ʤʘʩʰʪʘʙʥʦʩʪʠ. 

ʉʝʛʦʜʥʷ ʤʳ ʫʞʝ ʥʝ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʣʘʥʝʪ ʥʝʦʙʭʦʜʠʤʦ ʩʪʦʣʢʥʦʚʝʥʠʝ ʛʘʣʘʢʪʠʢ, 

ʭʦʪʷ ʘʩʪʨʦʥʦʤʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʝʛʦ ʢʘʢ ʦʜʠʥ ʠʟ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʩʮʝʥʘʨʠʝʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʚʝʟʜ. ʊʝʢʫʱʘʷ ʪʝʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʧʣʘʥʝʪʥʳʭ ʩʠʩʪʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʧʠʩʘʥʥʦʡ ʚ ʵʧʠʛʨʘʬʝ, ʥʦ ʥʝ ʫʩʪʫʧʘʝʪ ʝʡ ʧʦ ʤʘʩʰʪʘʙʥʦʩʪʠ ʠ 

ʫʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ɺʳʛʣʷʜʠʪ ʦʥʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢ. 
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ʏʝʪʳʨʝ ʩ ʧʦʣʦʚʠʥʦʡ ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ[16] ʦʙʣʘʢʦ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʚʦʜʦʨʦʜʘ ʧʦʧʝʨʝʯʥʠʢʦʤ 

600 ʪʨʠʣʣʠʦʥʦʚ ʢʠʣʦʤʝʪʨʦʚ ʥʘʯʘʣʦ ʤʝʜʣʝʥʥʦ ʨʘʟʜʝʣʷʪʴʩʷ ʥʘ ʢʫʩʢʠ. ʂʘʞʜʳʡ ʪʘʢʦʡ ʢʫʩʦʢ 

ʩʢʦʥʜʝʥʩʠʨʦʚʘʣʩʷ ʚ ʟʚʝʟʜʫ, ʘ ʦʜʠʥ ʠʟ ʥʠʭ ð ʉʦʣʥʝʯʥʘʷ ʪʫʤʘʥʥʦʩʪʴ ð ʩʬʦʨʤʠʨʦʚʘʣ 

ʉʦʣʥʮʝ ʚʤʝʩʪʝ ʩʦ ʚʩʝʡ ʝʛʦ ʩʠʩʪʝʤʦʡ ʠʟ ʚʦʩʴʤʠ ʧʣʘʥʝʪ, ʧʷʪʠ (ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ) ʢʘʨʣʠʢʦʚʳʭ 

ʧʣʘʥʝʪ ʠ ʪʳʩʷʯ ʘʩʪʝʨʦʠʜʦʚ ʠ ʢʦʤʝʪ. ʊʨʝʪʠʡ ʢʘʤʝʥʴ ʦʪ ʉʦʣʥʮʘ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʠ ʝʩʪʴ ʥʘʰ ʦʙʱʠʡ 

ʜʦʤ: ɿʝʤʣʷ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʚʘʨʠʘʥʪʘ ʵʪʦ ʦʧʠʩʘʥʠʝ ʤʦʞʝʪ ʜʘʞʝ ʦʢʘʟʘʪʴʩʷ ʚʝʨʥʳʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. 

***  

ʀʜʝʷ ʦ ʪʦʤ, ʯʪʦ ʠ ʉʦʣʥʮʝ, ʠ ʧʣʘʥʝʪʳ ʩʢʦʥʜʝʥʩʠʨʦʚʘʣʠʩʴ ʠʟ ʦʛʨʦʤʥʦʛʦ ʛʘʟʦʚʦʛʦ ʦʙʣʘʢʘ, 

ʧʦʷʚʠʣʘʩʴ ʦʯʝʥʴ ʨʘʥʦ ʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʙʳʣʘ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʥʘʫʯʥʦʡ ʪʝʦʨʠʝʡ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʂʦʛʜʘ ʚ ʵʪʦʡ ʪʝʦʨʠʠ ʚʳʷʚʠʣʠʩʴ ʧʨʦʙʣʝʤʳ, ʦʥʘ ʧʦʯʪʠ ʥʘ 250 ʣʝʪ ʚʳʰʣʘ ʠʟ 

ʤʦʜʳ, ʥʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʙʣʘʛʦʜʘʨʷ ʥʦʚʳʤ ʠʜʝʷʤ ʠ ʥʦʚʳʤ ʜʘʥʥʳʤ ʧʦʣʫʯʠʣʘ ʥʦʚʫʶ ʞʠʟʥʴ. 

ʈʝʥʝ ɼʝʢʘʨʪ ʠʟʚʝʩʪʝʥ ʙʦʣʴʰʝ ʩʚʦʝʡ ʬʠʣʦʩʦʬʠʝʡ ð çʗ ʤʳʩʣʶ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʶè ð 

ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʦʦʨʜʠʥʘʪʥʦʡ ʛʝʦʤʝʪʨʠʝʡ, ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʛʝʦʤʝʪʨʠʶ ʥʘ ʷʟʳʢ ʘʣʛʝʙʨʳ ʠ ʥʘʦʙʦʨʦʪ. ʅʦ ʚ ʝʛʦ ʚʨʝʤʷ ʬʠʣʦʩʦʬʠʝʡ 

ʥʘʟʳʚʘʣʠ ʤʥʦʛʠʝ ʦʙʣʘʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʠ ʬʠʟʠʢʫ, ʢʦʪʦʨʘʷ 

ʠʤʝʥʦʚʘʣʘʩʴ ʥʘʪʫʨʘʣʴʥʦʡʬʠʣʦʩʦʬʠʝʡ. ɺ ʢʥʠʛʝ Le Monde (çʄʠʨè, 1664 ʛʦʜ[17]) ɼʝʢʘʨʪ ʨʘʟʦʙʨʘʣ 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʦʧʨʦʩ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʆʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ɺʩʝʣʝʥʥʘʷ ʙʳʣʘ ʙʝʩʬʦʨʤʝʥʥʳʤ ʩʢʦʧʣʝʥʠʝʤ ʯʘʩʪʠʮ, ʩʦʚʝʨʰʘʶʱʠʭ ʢʨʫʛʦʚʳʝ ʜʚʠʞʝʥʠʷ, ʧʦʜʦʙʥʦ 

ʚʦʜʦʚʦʨʦʪʘʤ. ʆʜʠʥ ʥʝʦʙʳʯʘʡʥʦ ʢʨʫʧʥʳʡ ʚʠʭʨʴ ʟʘʢʨʫʪʠʣʩʷ ʝʱʝ ʙʦʣʝʝ ʧʣʦʪʥʦ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʫʧʣʦʪʥʠʣʩʷ, ʩʬʦʨʤʠʨʦʚʘʚ ʉʦʣʥʮʝ, ʘ ʠʟ ʙʦʣʝʝ ʤʝʣʢʠʭ ʚʠʭʨʝʡ, ʦʢʨʫʞʘʚʰʠʭ ʝʛʦ, ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʧʣʘʥʝʪʳ. 

ʕʪʘ ʪʝʦʨʠʷ ʨʘʟʦʤ ʦʙʲʷʩʥʷʣʘ ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʭ ʬʘʢʪʘ: ʧʦʯʝʤʫ ʥʘʰʘ ʉʦʣʥʝʯʥʘʷ 

ʩʠʩʪʝʤʘʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʪʝʣ ʠ ʧʦʯʝʤʫ ʚʩʝ ʧʣʘʥʝʪʳ ʚ ʥʝʡ ʦʙʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ 

ʉʦʣʥʮʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɼʝʢʘʨʪʦʚʘ ʪʝʦʨʠʷ ʚʦʜʦʚʦʨʦʪʦʚ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʤ, ʯʪʦ ʤʳ 

ʩʝʛʦʜʥʷ ʟʥʘʝʤ ʦ ʛʨʘʚʠʪʘʮʠʠ, ʥʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʦʩʪʘʚʘʣʦʩʴ ʝʱʝ ʜʚʘ 

ʜʝʩʷʪʢʘ ʣʝʪ. ɺ 1734 ʛʦʜʫ ʕʤʘʥʫʵʣʴ ʉʚʝʜʝʥʙʦʨʛ ʟʘʤʝʥʠʣ ʚʨʘʱʘʶʱʠʝʩʷ ʚʦʜʦʚʦʨʦʪʳ ɼʝʢʘʨʪʘ 

ʦʛʨʦʤʥʳʤ ʦʙʣʘʢʦʤ ʛʘʟʘ ʠ ʧʳʣʠ. ɺ 1755-ʤ ʬʠʣʦʩʦʬ ʀʤʤʘʥʫʠʣ ʂʘʥʪ ʙʣʘʛʦʩʣʦʚʠʣ ʵʪʫ ʠʜʝʶ, ʘ ʚ 

1796 ʛʦʜʫ ʤʘʪʝʤʘʪʠʢ ʇʴʝʨ-ʉʠʤʦʥ ʜʝ ʃʘʧʣʘʩ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʝʝ ʥʝʟʘʚʠʩʠʤʦ ʠ ʟʘʥʦʚʦ. 

ʃʶʙʘʷ ʪʝʦʨʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʦʙʲʷʩʥʷʪʴ ʜʚʘ 

ʢʣʶʯʝʚʳʭ ʥʘʙʣʶʜʝʥʠʷ. ʆʯʝʚʠʜʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʝʱʝʩʪʚʦ ʚ ʩʠʩʪʝʤʝ ʩʦʙʨʘʣʦʩʴ 

ʚ ʦʪʜʝʣʴʥʳʝ ʜʠʩʢʨʝʪʥʳʝ ʪʝʣʘ: ʉʦʣʥʮʝ, ʧʣʘʥʝʪʳ ʠ ʪ.ʜ. ɹʦʣʝʝ ʪʦʥʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʢʘʩʘʝʪʩʷ 

ʚʝʣʠʯʠʥʳ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ, ʠʣʠ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ; ʧʦʷʚʠʣʦʩʴ ʦʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʣʫʙʦʢʠʭ ʩʣʝʜʩʪʚʠʡ ʠʟ ʟʘʢʦʥʦʚ ʜʚʠʞʝʥʠʷ ʅʴʶʪʦʥʘ. 

ʏʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ ʪʘʢʦʝ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ, ʤʦʞʥʦ ʧʨʠʚʣʝʯʴ ʨʦʜʩʪʚʝʥʥʫʶ ʢʦʥʮʝʧʮʠʶ 

ʠʤʧʫʣʴʩʘ, ʢʦʪʦʨʘʷ ʧʨʦʱʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ. ʀʤʧʫʣʴʩ ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʙʦʛʦ ʪʝʣʘ 

ʜʚʠʛʘʪʴʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦ ʧʨʷʤʦʡ ʚ ʦʪʩʫʪʩʪʚʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʥʝʛʦ ʩʠʣ, ʢʘʢ ʛʣʘʩʠʪ 

ʧʝʨʚʳʡ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʅʴʶʪʦʥʘ. ɸʥʛʣʦʷʟʳʯʥʳʝ ʩʧʦʨʪʠʚʥʳʝ ʢʦʤʤʝʥʪʘʪʦʨʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ 

ʵʪʦʪ ʪʝʨʤʠʥ ʤʝʪʘʬʦʨʠʯʝʩʢʠ: çɼʘ, ʚʦʪ ʪʝʧʝʨʴ ʦʥʘ ʥʘʙʨʘʣʘ ʠʤʧʫʣʴʩè (ʧʦ-ʨʫʩʩʢʠ ʵʪʦ ʟʚʫʯʠʪ ʭʫʞʝ, 

ʭʦʪʷ ʠ ʧʦʥʷʪʥʦ). ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʧʦʩʣʝ ʩʝʨʠʠ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʦʞʝ ʙʫʜʫʪ ʭʦʨʦʰʠʤʠ; ʢʦʤʤʝʥʪʘʪʦʨʳ 

ʦʙʲʷʩʥʷʶʪ ʥʝʫʜʘʯʫ ʩʚʦʝʡ ʤʝʪʘʬʦʨʳ (ʟʘʜʥʠʤ ʯʠʩʣʦʤ) ʪʝʤ, ʯʪʦ ʠʤʧʫʣʴʩ, ʤʦʣ, ʦʧʷʪʴ ʙʳʣ ʧʦʪʝʨʷʥ. 

ɺ ʤʝʭʘʥʠʢʝ ð ʤʘʪʝʤʘʪʠʢʝ ʜʚʠʞʫʱʠʭʩʷ ʪʝʣ ʠ ʩʠʩʪʝʤ ð ʠʤʧʫʣʴʩ ʠʤʝʝʪ ʦʯʝʥʴ ʢʦʥʢʨʝʪʥʳʡ ʩʤʳʩʣ, 

ʠ ʦʜʥʦ ʠʟ ʩʚʦʡʩʪʚ ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʪʝʨʷʪʴ ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ. ʄʦʞʥʦ ʣʠʰʴ 

ʧʝʨʝʜʘʪʴ ʝʛʦ ʢʘʢʦʤʫ-ʪʦ ʜʨʫʛʦʤʫ ʦʙʲʝʢʪʫ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʜʚʠʞʫʱʠʡʩʷ ʤʷʯ. ɽʛʦ ʩʢʦʨʦʩʪʴ ʛʦʚʦʨʠʪ ʥʘʤ, ʥʘʩʢʦʣʴʢʦ ʙʳʩʪʨʦ ʦʥ ʜʚʠʞʝʪʩʷ: 

ʩʢʘʞʝʤ, 80 ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ. ʄʝʭʘʥʠʢʘ ʩʦʩʨʝʜʦʪʦʯʠʚʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʚʘʞʥʦʡ ʚʝʣʠʯʠʥʝ ð ʪʦʡ ʞʝ 

ʩʢʦʨʦʩʪʠ, ʥʦ ʚ ʚʝʢʪʦʨʥʦʤ ʚʘʨʠʘʥʪʝ; ʦʥʘ ʩʦʦʙʱʘʝʪ ʥʘʤ ʥʝ ʪʦʣʴʢʦ, ʢʘʢ ʙʳʩʪʨʦ ʜʚʠʞʝʪʩʷ ʦʙʲʝʢʪ, ʥʦ 

ʠ ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʥ ʜʚʠʞʝʪʩʷ. ɽʩʣʠ ʠʜʝʘʣʴʥʦ ʫʧʨʫʛʠʡ ʤʷʯ ʩʪʫʢʥʝʪʩʷ ʚ ʩʪʝʥʢʫ ʧʦʜ ʧʨʷʤʳʤ 

ʫʛʣʦʤ ʠ ʦʪʩʢʦʯʠʪ, ʪʦ ʧʦ ʚʝʣʠʯʠʥʝ ʝʛʦ ʩʢʦʨʦʩʪʴ ʦʩʪʘʥʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ, ʘ ʚʦʪ ʥʘʧʨʘʚʣʝʥʠʝ ʝʝ 

ʧʦʤʝʥʷʝʪʩʷ ʥʘ ʦʙʨʘʪʥʦʝ. ʀʤʧʫʣʴʩ ʤʷʯʘ ʨʘʚʝʥ ʝʛʦ ʤʘʩʩʝ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ ʩʢʦʨʦʩʪʴ, ʪʘʢ ʯʪʦ 

ʠʤʧʫʣʴʩ ʪʦʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʢʪʦʨʥʘʷ ʠ ʠʤʝʝʪ ʚʝʣʠʯʠʥʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ. ɽʩʣʠ ʜʚʘ ʪʝʣʘ ð 

ʣʝʛʢʦʝ ʠ ʪʷʞʝʣʦʝ ð ʜʚʠʞʫʪʩʷ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʦ ʫ 



27 

ʪʷʞʝʣʦʛʦ ʪʝʣʘ ʠʤʧʫʣʴʩ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʣʝʛʢʦʛʦ. ʌʠʟʠʯʝʩʢʠ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ 

ʠʟʤʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ ʪʝʣʘ, ʚʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʠʣʦʞʠʪʴ ʙʦʣʴʰʫʶ ʩʠʣʫ. ɺʳ ʤʦʞʝʪʝ ʙʝʟ 

ʪʨʫʜʘ ʦʪʙʠʪʴ ʤʷʯʠʢ ʜʣʷ ʧʠʥʛ-ʧʦʥʛʘ, ʣʝʪʷʱʠʡ ʩʦ ʩʢʦʨʦʩʪʴʶ 50 ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ, ʥʦ ʥʠʢʦʤʫ ʚ 

ʟʜʨʘʚʦʤ ʫʤʝ ʥʝ ʧʨʠʜʝʪ ʚ ʛʦʣʦʚʫ ʧʦʧʨʦʙʦʚʘʪʴ ʧʨʦʜʝʣʘʪʴ ʪʦ ʞʝ ʩ ʛʨʫʟʦʚʠʢʦʤ. 

ʄʘʪʝʤʘʪʠʢʠ ʠ ʬʠʟʠʢʠ ʣʶʙʷʪ ʠʤʝʪʴ ʜʝʣʦ ʩ ʠʤʧʫʣʴʩʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʢʦʨʦʩʪʠ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʩʠʩʪʝʤʳ ʪʝʣ ʚʦ ʚʨʝʤʝʥʠ ʦʥ ʩʦʭʨʘʥʷʝʪʩʷ. ʊʦ ʝʩʪʴ ʚʝʣʠʯʠʥʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ 

ʠʤʧʫʣʴʩʘ ʩʠʩʪʝʤʳ ʦʩʪʘʶʪʩʷ ʪʘʢʠʤʠ ʞʝ, ʢʘʢʠʤʠ ʙʳʣʠ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ. 

ɺʦʟʤʦʞʥʦ, ʵʪʦ ʟʚʫʯʠʪ ʥʝʚʝʨʦʷʪʥʦ. ɽʩʣʠ ʤʷʯ ʫʜʘʨʷʝʪʩʷ ʚ ʩʪʝʥʫ ʠ ʦʪʩʢʘʢʠʚʘʝʪ ʦʪ ʥʝʝ, ʝʛʦ 

ʠʤʧʫʣʴʩ ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ, ʪʦ ʝʩʪʴ ʥʝ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ð ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ. ʅʦ ʩʪʝʥʘ 

(ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʤʘʩʩʠʚʥʘʷ, ʯʝʤ ʤʷʯ) ʪʦʞʝ ʯʫʪʴ-ʯʫʪʴ ʦʪʩʢʘʢʠʚʘʝʪ ð ʠ ʦʪʩʢʘʢʠʚʘʝʪ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ. ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʠʛʨʫ ʚʩʪʫʧʘʶʪ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʦʩʪʘʣʴʥʘʷ 

ʯʘʩʪʴ ʩʪʝʥʳ, ʢ ʪʦʤʫ ʞʝ ʷ ʧʨʠʙʝʨʝʛ ʚ ʨʫʢʘʚʝ ʢʦʟʳʨʴ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʤʥʝ ʚʳʙʨʘʪʴʩʷ ʠʟ ʪʫʧʠʢʘ: 

ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʝʪ ʥʠʢʘʢʠʭ ʚʥʝʰʥʠʭ ʩʠʣ, ʪʦ ʝʩʪʴ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʝʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʀʤʝʥʥʦ ʪʘʢ ʪʝʣʦ ʤʦʞʝʪ ʧʨʠʦʙʨʝʩʪʠ ʠʤʧʫʣʴʩ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ: ʦʥʦ 

ʧʦʣʫʯʘʝʪ ʪʦʣʯʦʢ ʦʪʢʫʜʘ-ʪʦ ʠʟʚʥʝ. 

ʄʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʚʳʛʣʷʜʠʪ ʘʥʘʣʦʛʠʯʥʦ, ʥʦ ʧʨʠʤʝʥʠʤ ʢ ʪʝʣʘʤ, ʢʦʪʦʨʳʝ ʜʚʠʞʫʪʩʷ ʥʝ ʧʦ 

ʧʨʷʤʦʡ, ʘ ʚʨʘʱʘʶʪʩʷ. ʆʧʨʝʜʝʣʠʪʴ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʜʘʞʝ ʜʣʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʯʘʩʪʠʮʳ ð ʜʝʣʦ 

ʥʝʧʨʦʩʪʦʝ, ʥʦ ʦʥ, ʢʘʢ ʠ ʠʤʧʫʣʴʩ, ʟʘʚʠʩʠʪ ʠ ʦʪ ʤʘʩʩʳ ʯʘʩʪʠʮʳ, ʠ ʦʪ ʚʝʣʠʯʠʥʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʝʝ 

ʩʢʦʨʦʩʪʠ. ʆʩʥʦʚʥʘʷ ʥʦʚʘʷ ʯʝʨʪʘ ð ʪʦ, ʯʪʦ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʪʦ 

ʝʩʪʴ ʣʠʥʠʠ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ ʯʘʩʪʠʮʳ, ʢʘʢ ʩʯʠʪʘʝʪʩʷ, ʚʨʘʱʘʶʪʩʷ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʚʨʘʱʘʶʱʠʡʩʷ 

ʚʦʣʯʦʢ. ʆʥ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʣʠʥʠʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʝʛʦ ʩʝʨʝʜʠʥʫ, ʪʘʢ ʯʪʦ ʢʘʞʜʘʷ ʯʘʩʪʠʮʘ 

ʚʝʱʝʩʪʚʘ ʚ ʥʝʤ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʵʪʦʡ ʦʩʠ. ʄʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʯʘʩʪʠʮʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʡ ʦʩʠ 

ʨʘʚʝʥ ʩʢʦʨʦʩʪʠ ʝʝ ʚʨʘʱʝʥʠʷ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ ʝʝ ʤʘʩʩʫ. ʅʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʫʢʘʟʳʚʘʝʪ 

ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʘʚʣʝʥʠʶ ʚʜʦʣʴ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʪʦ ʝʩʪʴ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ 

ʧʣʦʩʢʦʩʪʠ, ʛʜʝ ʚʨʘʱʘʝʪʩʷ ʯʘʩʪʠʮʘ. ʄʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʚʩʝʛʦ ʚʦʣʯʢʘ ʮʝʣʠʢʦʤ, ʦʧʷʪʴ ʞʝ ʚʟʷʪʳʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ, ʧʦʣʫʯʘʝʪʩʷ ʩʣʦʞʝʥʠʝʤ ʤʦʤʝʥʪʦʚ ʠʤʧʫʣʴʩʘ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʯʘʩʪʠʮ ʩ 

ʫʯʝʪʦʤ ʥʘʧʨʘʚʣʝʥʠʷ, ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. 

ʋʧʨʦʱʘʷ,[18] ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʛʦ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ʚʨʘʱʘʶʱʝʡʩʷ 

ʩʠʩʪʝʤʳ ʛʦʚʦʨʠʪ ʥʘʤ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʤʦʱʥʳʤ ʚʨʘʱʝʥʠʝʤ ʦʙʣʘʜʘʝʪ ʵʪʘ ʩʠʩʪʝʤʘ, ʘ ʝʛʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ð ʦ ʪʦʤ, ʚʦʢʨʫʛ ʢʘʢʦʡ ʦʩʠ ʧʨʦʠʩʭʦʜʠʪ ʚʨʘʱʝʥʠʝ. ʄʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʣʶʙʦʡ ʩʠʩʪʝʤʝ ʪʝʣ, ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʜʝʡʩʪʚʫʶʪ ʥʠʢʘʢʠʝ ʚʥʝʰʥʠʝ ʚʨʘʱʘʶʱʠʝ ʩʠʣʳ (ʥʘ ʥʘʫʯʥʦʤ 

ʩʣʝʥʛʝ ʵʪʦ ʟʚʫʯʠʪ ʪʘʢ: ʦʪʩʫʪʩʪʚʫʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ). 

***  

ʕʪʦʪ ʧʦʣʝʟʥʳʡ ʬʘʢʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʦʣʣʘʧʩʝ ʛʘʟʦʚʦʛʦ ʦʙʣʘʢʘ, ʯʪʦ ʚ ʯʝʤ-ʪʦ 

ʭʦʨʦʰʦ, ʚ ʯʝʤ-ʪʦ ʧʣʦʭʦ. 

ʍʦʨʦʰʝʝ ʩʣʝʜʩʪʚʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʩʣʝ ʥʝʢʦʪʦʨʦʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʥʝʨʘʟʙʝʨʠʭʠ 

ʤʦʣʝʢʫʣʳ ʛʘʟʘ ʥʘʯʠʥʘʶʪ ʚʨʘʱʘʪʴʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʢʘʞʜʘʷ 

ʤʦʣʝʢʫʣʘ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʦʤʝʥʪʦʤ ʠʤʧʫʣʴʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʦʙʣʘʢʘ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʚʦʣʯʢʘ ʛʘʟʦʚʦʝ ʦʙʣʘʢʦ ʥʝ ʠʤʝʝʪ ʞʝʩʪʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʦʵʪʦʤʫ ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ ʚ ʥʝʤ, ʚʝʨʦʷʪʥʦ, ʤʝʥʷʶʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ɺʨʷʜ ʣʠ ʚʩʝ ʵʪʠ ʚʝʣʠʯʠʥʳ 

ʪʦʯʥʦ ʢʦʤʧʝʥʩʠʨʫʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʪʘʢ ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʙʣʘʢʦ ʦʙʣʘʜʘʝʪ ʥʝʥʫʣʝʚʳʤ ʩʫʤʤʘʨʥʳʤ 

ʤʦʤʝʥʪʦʤ ʠʤʧʫʣʴʩʘ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʫʤʤʘʨʥʳʡ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʝʪ 

ʢʘʢʠʤ-ʪʦ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ ʠʤʝʝʪ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʫʶ ʚʝʣʠʯʠʥʫ. ɿʘʢʦʥ 

ʩʦʭʨʘʥʝʥʠʷ ʛʣʘʩʠʪ, ʯʪʦ, ʧʦʩʢʦʣʴʢʫ ʛʘʟʦʚʦʝ ʦʙʣʘʢʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ, ʝʛʦ 

ʩʫʤʤʘʨʥʳʡ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʥʝ ʤʝʥʷʝʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ ʦʩʪʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ, ʞʝʩʪʢʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʚ ʤʦʤʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʣʘʢʘ. ʀ ʚʝʣʠʯʠʥʘ ʤʦʤʝʥʪʘ 

ʠʤʧʫʣʴʩʘ ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʘʱʝʥʠʷ, ʝʩʣʠ ʪʘʢ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴʩʷ, ð ʪʦʞʝ ʦʩʪʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʦʡ. ʏʪʦ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ, ʪʘʢ ʵʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʘʟʦʚʳʭ ʤʦʣʝʢʫʣ. ʂʘʞʜʘʷ 

ʤʦʣʝʢʫʣʘ ʛʘʟʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʨʠʪʷʛʠʚʘʝʪ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʤʦʣʝʢʫʣʳ, ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʭʘʦʪʠʯʥʦʝ 

ʰʘʨʦʦʙʨʘʟʥʦʝ ʛʘʟʦʚʦʝ ʦʙʣʘʢʦ ʩʪʷʛʠʚʘʝʪʩʷ ʠ ʦʙʨʘʟʫʝʪ ʧʣʦʩʢʠʡ ʜʠʩʢ, ʚʨʘʱʘʶʱʠʡʩʷ ʚʦʢʨʫʛ ʦʩʠ, 

ʢʘʢ ʪʘʨʝʣʢʘ ʥʘ ʰʝʩʪʝ ʚ ʮʠʨʢʝ. 

ʕʪʦ ʭʦʨʦʰʘʷ ʥʦʚʦʩʪʴ ʜʣʷ ʪʝʦʨʠʠ ʉʦʣʥʝʯʥʦʡ ʪʫʤʘʥʥʦʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʚʩʝ ʧʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳʠʤʝʶʪ ʦʨʙʠʪʳ, ʣʝʞʘʱʠʝ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʣʦʩʢʦʩʪʠ ð ʵʢʣʠʧʪʠʢʝ, ð ʠ 

ʦʙʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʘʩʪʨʦʥʦʤʳ ʚ ʜʘʚʥʠʝ ʚʨʝʤʝʥʘ 
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ʜʦʛʘʜʘʣʠʩʴ, ʯʪʦ ʠ ʉʦʣʥʮʝ, ʠ ʧʣʘʥʝʪʳ ʩʢʦʥʜʝʥʩʠʨʦʚʘʣʠʩʴ ʠʟ ʛʘʟʦʚʦʛʦ ʦʙʣʘʢʘ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʵʪʦ 

ʦʙʣʘʢʦ ʩʞʘʣʦʩʴ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʪʦʧʣʘʥʝʪʥʦʛʦ ʜʠʩʢʘ. 

ʂ ʥʝʩʯʘʩʪʴʶ, ʜʣʷ ʵʪʦʡ çʥʝʙʫʣʷʨʥʦʡ ʛʠʧʦʪʝʟʳè ʝʩʪʴ ʠ ʧʣʦʭʠʝ ʥʦʚʦʩʪʠ: 99% ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʧʣʘʥʝʪʘʭ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʜʦʣʶ ʉʦʣʥʮʘ ʧʨʠʭʦʜʠʪʩʷ ʣʠʰʴ 1%. 

ʍʦʪʷ ʉʦʣʥʮʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʤʘʩʩʫ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʚʨʘʱʘʝʪʩʷ ʦʥʦ 

ʜʦʚʦʣʴʥʦ ʤʝʜʣʝʥʥʦ, ʘ ʝʛʦ ʯʘʩʪʠʮʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʟʢʦ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ. 

ʇʣʘʥʝʪʳ, ʭʦʪʷ ʫʩʪʫʧʘʶʪ ʉʦʣʥʮʫ ʧʦ ʤʘʩʩʝ, ʥʘʭʦʜʷʪʩʷ ʛʦʨʘʟʜʦ ʜʘʣʴʰʝ ʠ ʜʚʠʞʫʪʩʷ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ 

ð ʠ ʧʦʪʦʤʫ ʙʝʨʫʪ ʥʘ ʩʝʙʷ ʧʦʯʪʠ ʚʝʩʴ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ. 

ʆʜʥʘʢʦ ʧʦʜʨʦʙʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʣʣʘʧʩʠʨʫʶʱʝʝ ʛʘʟʦʚʦʝ ʦʙʣʘʢʦ 

ʪʘʢ ʩʝʙʷ ʥʝ ʚʝʜʝʪ. ʉʦʣʥʮʝ ʧʦʛʣʦʱʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʝʱʝʩʪʚʘ ʚ ʦʙʣʘʢʝ, ʚʢʣʶʯʘʷ ʠ ʪʦ, ʯʪʦ 

ʨʘʩʧʦʣʘʛʘʣʦʩʴ ʥʘʤʥʦʛʦ ʜʘʣʴʰʝ ʦʪ ʮʝʥʪʨʘ. ʇʦʵʪʦʤʫ ʣʦʛʠʯʥʦ ʙʳʣʦ ʙʳ ʦʞʠʜʘʪʴ, ʯʪʦ ʮʝʥʪʨʘʣʴʥʦʝ 

ʩʚʝʪʠʣʦ ʧʦʛʣʦʪʠʪ ʠ ʣʴʚʠʥʫʶ ʜʦʣʶ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘé ʯʝʛʦ, ʢʘʢ ʥʝʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʦʥʦ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʩʜʝʣʘʣʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʳʥʝʰʥʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʥʘ ʧʣʘʥʝʪʳ ʧʨʠʭʦʜʠʪʩʷ ʣʴʚʠʥʘʷ ʝʛʦ ʜʦʣʷ, ʧʨʝʢʨʘʩʥʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʠʥʘʤʠʢʦʡ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʆʥʘ ʨʘʙʦʪʘʝʪ ʠ ʨʘʙʦʪʘʝʪ ʫʞʝ ʤʠʣʣʠʘʨʜʳ ʣʝʪ. ɺʦʦʙʱʝ ʜʠʥʘʤʠʢʘ, ʢʘʢ 

ʪʘʢʦʚʘʷ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʠʢʘʢʦʡ ʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ: ʧʨʦʙʣʝʤʘ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʩ ʯʝʛʦ ʵʪʦ 

ʚʩʝ ʥʘʯʘʣʦʩʴ. 

***  

ʀʟ ʵʪʦʡ ʜʠʣʝʤʤʳ ʙʳʣ ʙʳʩʪʨʦ ʥʘʡʜʝʥ ʦʜʠʥ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʚʳʭʦʜ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʉʦʣʥʮʝʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʧʝʨʚʳʤ. ʊʦʛʜʘ ʦʥʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʛʣʦʪʠʣʦ ʧʦʯʪʠ ʚʝʩʴ ʤʦʤʝʥʪ 

ʠʤʧʫʣʴʩʘ ʛʘʟʦʚʦʛʦ ʦʙʣʘʢʘ ð ʚʝʜʴ ʦʥʦ ʧʦʛʣʦʪʠʣʦ ʠ ʧʦʯʪʠ ʚʝʩʴ ʩʦʩʪʘʚʣʷʚʰʠʡ ʝʛʦ ʛʘʟ. ɸ ʧʦʟʞʝ ʦʥʦ 

ʤʦʛʣʦ ʧʨʠʦʙʨʝʩʪʠ ʠ ʧʣʘʥʝʪʳ, ʟʘʭʚʘʪʠʚ ʩʛʫʩʪʢʠ ʚʝʱʝʩʪʚʘ, ʧʨʦʣʝʪʘʚʰʠʝ ʧʦʙʣʠʟʦʩʪʠ. ɽʩʣʠ ʠʭ 

ʪʨʘʝʢʪʦʨʠʷ ʧʨʦʣʝʛʘʣʘ ʜʦʩʪʘʪʦʯʥʦ ʜʘʣʝʢʦ ʦʪ ʉʦʣʥʮʘ ʠ ʜʚʠʛʘʣʠʩʴ ʦʥʠ ʩ ʧʦʜʭʦʜʷʱʝʡ ʩʢʦʨʦʩʪʴʶ 

ʜʣʷ ʟʘʭʚʘʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʧʦʣʥʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴʩʷ 99%, ʢʦʪʦʨʳʝ ʤʳ ʥʘʙʣʶʜʘʝʤ ʩʝʡʯʘʩ. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʵʪʦʛʦ ʩʮʝʥʘʨʠʷ ʚ ʪʦʤ, ʯʪʦ ʟʘʭʚʘʪʠʪʴ ʧʣʘʥʝʪʫ ʦʯʝʥʴ ʩʣʦʞʥʦ. ʃʶʙʘʷ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʣʘʥʝʪʘ, ʢʦʪʦʨʘʷ ʧʦʜʣʝʪʠʪ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ, ʙʫʜʝʪ ʫʩʢʦʨʷʪʴʩʷ ʧʦ ʤʝʨʝ 

ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʉʦʣʥʮʫ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʦʥʘ ʫʤʫʜʨʠʪʩʷ ʥʝ ʫʧʘʩʪʴ ʥʘ ʉʦʣʥʮʝ, ʪʦ, ʦʙʦʛʥʫʚ ʝʛʦ, 

ʙʫʜʝʪ ʚʳʰʚʳʨʥʫʪʘ ʧʨʦʯʴ. ɸ ʧʦʩʢʦʣʴʢʫ ʩʣʦʞʝʥ ʟʘʭʚʘʪ ʜʘʞʝ ʦʜʥʦʡ ʧʣʘʥʝʪʳ, ʪʦ ʯʪʦ ʞʝ ʛʦʚʦʨʠʪʴ ʦ 

ʚʦʩʴʤʠ? 

çɺʦʟʤʦʞʥʦ, ð ʨʘʩʩʫʞʜʘʣ ʛʨʘʬ ɹʶʬʬʦʥ ʚ 1749 ʛʦʜʫ, ð ʢʘʢʘʷ-ʥʠʙʫʜʴ ʢʦʤʝʪʘ ʚʨʝʟʘʣʘʩʴ ʚ 

ʉʦʣʥʮʝ ʠ ʚʳʧʣʝʩʥʫʣʘ ʠʟ ʥʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʣʘʥʝʪè. çʅʝʪ, ð 

ʦʪʚʝʪʠʣ ʃʘʧʣʘʩ ʚ 1796 ʛʦʜʫ, ð ʧʣʘʥʝʪʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦ ʚʨʝʤʝʥʝʤ 

ʦʙʷʟʘʪʝʣʴʥʦ ʫʧʘʜʫʪ ʦʙʨʘʪʥʦ ʥʘ ʉʦʣʥʮʝè. ʏʪʦʙʳ ʧʦʢʘʟʘʪʴ ʵʪʦ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʚʝʩʪʠ ʧʨʠʤʝʨʥʦ ʪʝ 

ʞʝ ʨʘʩʩʫʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʪʘʚʷʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʚʘʨʠʘʥʪ ʟʘʭʚʘʪʘ, ʪʦʣʴʢʦ ʥʘʦʙʦʨʦʪ. ɿʘʭʚʘʪʠʪʴ 

ʧʣʘʥʝʪʫ ʩʣʦʞʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʪʦ, ʯʪʦ ʧʨʠʣʝʪʘʝʪ ʩʚʝʨʭʫ, ʜʦʣʞʥʦ ʫʣʝʪʝʪʴ ʦʙʨʘʪʥʦ ʥʘʚʝʨʭ (ʝʩʣʠ, 

ʢʦʥʝʯʥʦ, ʥʝ ʚʨʝʞʝʪʩʷ ʚ ʉʦʣʥʮʝ ʠ ʥʝ ʙʫʜʝʪ ʠʤ ʧʦʛʣʦʱʝʥʦ). ɺʳʧʣʝʩʥʫʪʴ ʯʘʩʪʴ ʩʚʝʪʠʣʘ ʩʣʦʞʥʦ, 

ʧʦʪʦʤʫ ʯʪʦ ʪʦ, ʯʪʦ ʚʟʣʝʪʘʝʪ ʚʚʝʨʭ, ʜʦʣʞʥʦ ʫʧʘʩʪʴ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʤʳ ʩʝʛʦʜʥʷ ʟʥʘʝʤ (ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʥʠʭ ʪʦʛʜʘ), ʯʪʦ ʢʦʤʝʪʳ ʩʣʠʰʢʦʤ ʣʝʛʢʦʚʝʩʥʳ, ʯʪʦʙʳ ʚʳʧʣʝʩʥʫʪʴ ʠʟ ʉʦʣʥʮʘ çʢʘʧʣʶè ʨʘʟʤʝʨʦʤ 

ʩ ʧʣʘʥʝʪʫ, ʜʘ ʠ ʤʘʪʝʨʠʘʣ ʫ ʉʦʣʥʮʘ ʥʝʧʦʜʭʦʜʷʱʠʡ. 

ɺ 1917 ʛʦʜʫ ɼʞʝʡʤʩ ɼʞʠʥʩ ʧʨʝʜʣʦʞʠʣ ʧʨʠʣʠʚʥʫʶ ʪʝʦʨʠʶ: ʥʝʢʘʷ ʙʣʫʞʜʘʶʱʘʷ ʟʚʝʟʜʘ 

ʧʨʦʰʣʘ ʤʠʤʦ ʉʦʣʥʮʘ ʠ çʚʳʩʦʩʘʣʘè ʠʟ ʥʝʛʦ ʯʘʩʪʴ ʚʝʱʝʩʪʚʘ ʚ ʚʠʜʝ ʜʣʠʥʥʦʡ ʪʦʥʢʦʡ ʩʠʛʘʨʳ. ʇʦʪʦʤ 

ʵʪʘ ʩʠʛʘʨʘ, ʠʟʥʘʯʘʣʴʥʦ ʥʝʩʪʘʙʠʣʴʥʘʷ, ʨʘʩʧʘʣʘʩʴ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʦʤʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ 

ʧʣʘʥʝʪʳ. ʆʧʷʪʴ ʞʝ, ʉʦʣʥʮʝ ʠʤʝʝʪ ʥʝʧʦʜʭʦʜʷʱʠʡ ʩʦʩʪʘʚ; ʙʦʣʝʝ ʪʦʛʦ, ʜʣʷ ʪʘʢʦʛʦ ʩʮʝʥʘʨʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʦʚʝʨʦʷʪʥʦʝ ʩʦʙʳʪʠʝ, ʧʦʯʪʠ ʩʪʦʣʢʥʦʚʝʥʠʝ, ʠ ʢ ʪʦʤʫ ʞʝ ʦʥʦ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʜʘʪʴ ʚʥʝʰʥʠʤ ʧʣʘʥʝʪʘʤ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ, ʯʪʦʙʳ ʦʥʠ ʥʝ 

ʫʧʘʣʠ ʦʙʨʘʪʥʦ. ɹʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʜʝʩʷʪʢʠ ʪʝʦʨʠʡ ð ʚʩʝ ʨʘʟʥʳʝ, ʥʦ ʚʩʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʚʘʨʠʘʮʠʠ ʥʘ ʩʭʦʜʥʫʶ ʪʝʤʫ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʜʥʠʤʠ ʬʘʢʪʘʤʠ ʠ ʠʩʧʳʪʳʚʘʝʪ 

ʪʨʫʜʥʦʩʪʠ ʚ ʦʙʲʷʩʥʝʥʠʠ ʜʨʫʛʠʭ. 

ʂ 1978 ʛʦʜʫ ʜʠʩʢʨʝʜʠʪʠʨʦʚʘʥʥʘʷ, ʢʘʟʘʣʦʩʴ ʙʳ, ʥʝʙʫʣʷʨʥʘʷ ʤʦʜʝʣʴ ʚʥʦʚʴ ʚʦʰʣʘ ʚ ʤʦʜʫ. 

ʕʥʜʨʶ ʇʨʝʥʪʠʩ ʧʨʝʜʣʦʞʠʣ ʚʧʦʣʥʝ ʧʨʘʚʜʦʧʦʜʦʙʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ð 

ʧʦʤʥʠʪʝ, ʫ ʉʦʣʥʮʘ ʦʥ ʩʣʠʰʢʦʤ ʤʘʣ, ʫ ʧʣʘʥʝʪ ð ʩʣʠʰʢʦʤ ʚʝʣʠʢ. ʅʘʤ ʪʨʝʙʫʝʪʩʷ ʢʘʢʦʡ-ʪʦ ʩʧʦʩʦʙ, 

ʢʦʪʦʨʳʡ ʦʪʤʝʥʠʣ ʙʳ ʩʦʭʨʘʥʝʥʠʝ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ʠ ʧʦʟʚʦʣʠʣ ʩʠʩʪʝʤʝ ʯʪʦ-ʪʦ ʧʦʣʫʯʘʪʴ ʠʣʠ 

ʦʪʜʘʚʘʪʴ. ʇʨʝʥʪʠʩ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʚʦʟʣʝ ʮʝʥʪʨʘ ʛʘʟʦʚʦʛʦ ʜʠʩʢʘ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʯʘʩʪʠʮʳ 

ʧʳʣʠ ʠ ʪʨʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʟʘʤʝʜʣʷʝʪ ʚʨʘʱʝʥʠʝ ʪʦʣʴʢʦ ʯʪʦ ʩʢʦʥʜʝʥʩʠʨʦʚʘʚʰʝʛʦʩʷ ʉʦʣʥʮʘ. 
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ɺʠʢʪʦʨ ʉʘʬʨʦʥʦʚ ʚʳʩʢʘʟʘʣ ʘʥʘʣʦʛʠʯʥʳʝ ʠʜʝʠ ʧʨʠʤʝʨʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʠ ʝʛʦ ʢʥʠʛʘ[19] ʥʘ ʵʪʫ 

ʪʝʤʫ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʤʦʜʝʣʴ çʢʦʣʣʘʧʩʠʨʫʶʱʝʛʦ ʜʠʩʢʘè, ʚ ʢʦʪʦʨʦʡ ʉʦʣʥʮʝ ʠ ʧʣʘʥʝʪʳ (ʠ 

ʤʥʦʛʦ ʯʝʛʦ ʝʱʝ) ʩʢʦʥʜʝʥʩʠʨʦʚʘʣʠʩʴ ʠʟ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʤʘʩʩʠʚʥʦʛʦ ʛʘʟʦʚʦʛʦ ʦʙʣʘʢʘ, 

ʨʘʟʜʝʨʛʘʥʥʦʛʦ ʥʘ ʤʥʦʞʝʩʪʚʦ ʢʫʩʢʦʚ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʩʦʙʩʪʚʝʥʥʦʡ ʛʨʘʚʠʪʘʮʠʝʡ ʩ ʫʯʘʩʪʠʝʤ 

ʪʨʝʥʠʷ, ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ. 

ʕʪʘ ʪʝʦʨʠʷ ʠʤʝʝʪ ʪʦ ʜʦʩʪʦʠʥʩʪʚʦ, ʯʪʦ ʦʥʘ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʚʥʫʪʨʝʥʥʠʝ ʧʣʘʥʝʪʳ (ʄʝʨʢʫʨʠʡ, 

ɺʝʥʝʨʘ, ɿʝʤʣʷ, ʄʘʨʩ) ʚ ʦʩʥʦʚʥʦʤ ʢʘʤʝʥʥʳʝ, ʪʦʛʜʘ ʢʘʢ ʚʥʝʰʥʠʝ (ʖʧʠʪʝʨ, ʉʘʪʫʨʥ, ʋʨʘʥ, ʅʝʧʪʫʥ) 

ð ʛʘʟʦʚʦ-ʣʝʜʷʥʳʝ ʛʠʛʘʥʪʳ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʝʝ ʣʝʛʢʠʝ ʵʣʝʤʝʥʪʳ ʚ ʧʨʦʪʦʧʣʘʥʝʪʥʦʤ ʜʠʩʢʝ 

ʜʦʣʞʥʳ ʙʳʣʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʜʘʣʴʰʝ ʦʪ ʮʝʥʪʨʘ, ʯʝʤ ʪʷʞʝʣʳʝ, ʭʦʪʷ ʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʪʫʨʙʫʣʝʥʪʥʳʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʪʝʦʨʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʣʘʥʝʪ-ʛʠʛʘʥʪʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʥʘʯʘʣʘ ʫ ʥʠʭ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʩʢʘʣʴʥʦʝ ʷʜʨʦ, ʘ ʟʘʪʝʤ ʝʛʦ 

ʛʨʘʚʠʪʘʮʠʷ ʧʨʠʚʣʝʢʣʘ ʚʦʜʦʨʦʜ, ʛʝʣʠʡ ʠ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʧʣʶʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ. ʆʜʥʘʢʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʪʘʢʦʡ ʩʮʝʥʘʨʠʡ ʧʨʠ ʧʦʤʦʱʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʝʪ ʧʦʢʘ ʥʝ ʧʦʣʫʯʘʝʪʩʷ. 

ɺ 2015 ʛʦʜʫ ɻʘʨʦʣʴʜ ʃʝʚʠʩʦʥ, ʂʘʪʝʨʠʥʘ ʂʨʝʪʢʝ ʠ ʄʘʨʪʠʥ ɼʫʥʢʘʥ ʧʨʦʚʝʣʠ ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ: ʷʜʨʘ ʤʝʜʣʝʥʥʦ ʘʢʢʫʤʫʣʠʨʦʚʘʣʠʩʴ ʠʟ 

ʤʝʣʢʠʭ ʢʘʤʥʝʡ ʠʣʠ çʚʘʣʫʥʦʚè ð ʢʫʩʢʦʚ ʢʘʤʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʟʤʝʨʦʤ ʜʦ ʤʝʪʨʘ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. 

ɺ ʪʝʦʨʠʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʧʦʩʦʙʝʥ ʧʦʩʪʨʦʠʪʴ ʷʜʨʦ, ʚ 10 ʨʘʟ ʧʨʝʚʦʩʭʦʜʷʱʝʝ ʧʦ ʤʘʩʩʝ ɿʝʤʣʶ, ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʣʝʪ. ʇʨʝʜʳʜʫʱʠʝ ʤʦʜʝʣʠ ʚʳʷʚʠʣʠ ʚ ʵʪʦʤ ʩʮʝʥʘʨʠʠ ʜʨʫʛʫʶ ʧʨʦʙʣʝʤʫ: ʦʥ 

ʧʦʨʦʞʜʘʝʪ ʩʦʪʥʠ ʧʣʘʥʝʪ ʨʘʟʤʝʨʦʤ ʩ ɿʝʤʣʶ. ʊʝʧʝʨʴ ʞʝ ʫʜʘʣʦʩʴ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ, ʝʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʘʣʫʥʳ ʚʦʟʥʠʢʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʦ, ʯʪʦʙʳ ʫʩʧʝʪʴ 

ʧʨʦʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ. ʊʦʛʜʘ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʚʘʣʫʥʳ 

ʚʳʪʘʣʢʠʚʘʶʪ ʦʩʪʘʣʴʥʳʝ ʟʘ ʧʨʝʜʝʣʳ ʜʠʩʢʘ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʨʘʟʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʯʘʩʪʦ ʜʘʚʘʣʦ 

çʥʘ ʚʳʭʦʜʝè ʦʪ ʦʜʥʦʛʦ ʜʦ ʯʝʪʳʨʝʭ ʛʘʟʦʚʳʭ ʛʠʛʘʥʪʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5ï15 ʘ.ʝ. ʦʪ ʉʦʣʥʮʘ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʳʥʝʰʥʝʡ ʩʪʨʫʢʪʫʨʝ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ 

(ʘ.ʝ.) ʨʘʚʥʘ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ɿʝʤʣʠ ʜʦ ʉʦʣʥʮʘ; ʠʟʤʝʨʷʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʢʦʩʤʠʯʝʩʢʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʪʘʢʠʤʠ ʥʘʛʣʷʜʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʯʘʩʪʦ ʙʳʚʘʝʪ ʫʜʦʙʥʦ. 

ʍʦʨʦʰʠʡ ʩʧʦʩʦʙ ʧʨʦʚʝʨʠʪʴ ʥʝʙʫʣʷʨʥʫʶ ʤʦʜʝʣʴ ð ʚʳʷʩʥʠʪʴ, ʠʜʫʪ ʣʠ ʛʜʝ-ʥʠʙʫʜʴ ʚ 

ʢʦʩʤʦʩʝʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ 2014 ʛʦʜʫ ʘʩʪʨʦʥʦʤʳ ʩʜʝʣʘʣʠ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʩʥʠʤʦʢ ʤʦʣʦʜʦʡ 

ʟʚʝʟʜʳ HL ʊʝʣʴʮʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 450 ʩʚʝʪʦʚʳʭ ʣʝʪ ʚ ʫʢʘʟʘʥʥʦʤ ʩʦʟʚʝʟʜʠʠ. ʕʪʘ 

ʟʚʝʟʜʘ ʦʢʨʫʞʝʥʘ ʷʨʢʠʤʠ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤʠ ʢʨʫʛʘʤʠ ʛʘʟʘ, ʢʦʪʦʨʳʝ ʯʝʨʝʜʫʶʪʩʷ ʩ ʪʝʤʥʳʤʠ 

ʢʦʣʴʮʘʤʠ. ʊʝʤʥʳʝ ʢʦʣʴʮʘ ʧʦʯʪʠ ʥʘʚʝʨʥʷʢʘ ʦʙʨʘʟʦʚʘʥʳ ʟʘʨʦʞʜʘʶʱʠʤʠʩʷ ʧʣʘʥʝʪʘʤʠ, 

ʚʳʤʝʪʘʶʱʠʤʠ ʠʣʠ ʩʦʙʠʨʘʶʱʠʤʠ ʥʘ ʩʝʙʷ ʧʳʣʴ ʠ ʛʘʟ. ɹʳʣʦ ʙʳ ʪʨʫʜʥʦ ʥʘʡʪʠ ʙʦʣʝʝ ʷʨʢʦʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʪʝʦʨʠʠ. 
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ʅʝʪʨʫʜʥʦ ʧʦʚʝʨʠʪʴ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʤʦʞʝʪ ʟʘʩʪʘʚʠʪʴ ʢʘʢʠʝ-ʪʦ ʚʝʱʠ ʩʦʙʨʘʪʴʩʷ ʚ ʢʦʤʦʢ, ʥʦ ʢʘʢ 

ʠ ʟʘ ʩʯʝʪ ʯʝʛʦ ʦʥʘ ʤʦʞʝʪ ʨʘʟʙʨʦʩʘʪʴ ʠʭ? ʇʦʧʨʦʙʫʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʵʪʦ ʥʘ ʫʨʦʚʥʝ ʠʥʪʫʠʮʠʠ. 

ɺʥʦʚʴ ʟʘʚʝʨʶ ʚʘʩ, ʯʪʦ ʩʝʨʴʝʟʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ, ʢʦʪʦʨʳʭ ʤʳ ʥʝ ʙʫʜʝʤ ʟʜʝʩʴ 

ʧʨʠʚʦʜʠʪʴ, ʚ ʮʝʣʦʤ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʦ. ʅʘʯʥʝʤ ʩʦ ʩʣʠʧʘʥʠʷ. 

ɻʘʟ, ʤʦʣʝʢʫʣʳ ʢʦʪʦʨʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʧʨʠʪʷʛʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʦʙʳʯʥʦʛʦ ʥʘʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʘʟʘʭ. ɽʩʣʠ ʥʘʧʦʣʥʠʪʴ ʛʘʟʦʤ ʢʦʤʥʘʪʫ, ʦʥ ʦʯʝʥʴ ʙʳʩʪʨʦ 

ʨʘʩʧʨʝʜʝʣʠʪʩʷ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʪʘʢ, ʯʪʦʙʳ ʚʩʶʜʫ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʫʶ ʧʣʦʪʥʦʩʪʴ. ɺʳ ʥʝ ʥʘʡʜʝʪʝ ʚ 

ʩʚʦʝʡ ʛʦʩʪʠʥʦʡ ʩʣʫʯʘʡʥʳʭ ʢʘʨʤʘʥʦʚ, ʛʜʝ ʚʦʟʜʫʭʘ ʧʦʯʝʤʫ-ʪʦ ʥʝʪ. ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʤʦʣʝʢʫʣʳ 

ʚʦʟʜʫʭʘ ʣʝʪʘʶʪ ʚʦʢʨʫʛ ʧʦʚʩʶʜʫ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʠ ʦʪʣʝʪʘʶʪ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʠ ʦʯʝʥʴ ʙʳʩʪʨʦ 

ʟʘʧʦʣʥʷʶʪ ʚʩʝ ʜʦʩʪʫʧʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʟʥʘʤʝʥʠʪʦʤ ʚʪʦʨʦʤ 

ʟʘʢʦʥʝ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʪʨʘʜʠʮʠʦʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʪʦʨʦʛʦ ʛʣʘʩʠʪ, ʯʪʦ ʛʘʟ ʩʪʨʝʤʠʪʩʷ ʢ 

ʥʘʠʙʦʣʴʰʝʤʫ ʙʝʩʧʦʨʷʜʢʫ. çɹʝʩʧʦʨʷʜʦʢè ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʚʩʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʢʘʢ ʩʣʝʜʫʝʪ ʧʝʨʝʤʝʰʘʥʦ; ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʠ ʚ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʧʣʦʪʥʦʩʪʴ ʛʘʟʘ ʥʝ ʜʦʣʞʥʘ 

ʙʳʪʴ ʚʳʰʝ, ʯʝʤ ʚ ʣʶʙʦʡ ʜʨʫʛʦʡ. 

ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʵʪʘ ʢʦʥʮʝʧʮʠʷ, ʬʦʨʤʘʣʴʥʦ ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʵʥʪʨʦʧʠʷ, ʩʣʠʰʢʦʤ ʩʢʦʣʴʟʢʘʷ, ʯʪʦʙʳ 

ʝʝ ʤʦʞʥʦ ʙʳʣʦ ʦʙʦʟʥʘʯʠʪʴ ʦʜʥʠʤ ʧʨʦʩʪʳʤ ʩʣʦʚʦʤ, ʪʘʢʠʤ ʢʘʢ çʙʝʩʧʦʨʷʜʦʢè, ð ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, 

ʯʪʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʨʘʚʥʦʤʝʨʥʦ ʧʝʨʝʤʝʰʘʥʥʳʡè, ʤʥʝ ʢʘʞʝʪʩʷ, ʫʢʘʟʳʚʘʝʪ ʩʢʦʨʝʝ 

ʥʘ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʅʦ ʧʦʢʘ ʷ ʭʦʯʫ ʣʠʰʴ ʦʙʦʟʥʘʯʠʪʴ ʪʨʘʜʠʮʠʦʥʥʫʶ ʛʨʘʥʠʮʫ. ʅʘ ʩʘʤʦʤ 

ʜʝʣʝ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ ʚʦʦʙʱʝ ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ ʥʠ ʧʦʨʷʜʦʢ, ʥʠ ʙʝʩʧʦʨʷʜʦʢ, ʥʦ ʦʥʘ 

ʩʣʠʰʢʦʤ ʬʦʨʤʘʣʴʥʘ ʠ ʩʣʦʞʥʘ, ʯʪʦʙʳ ʦʙʩʫʞʜʘʪʴ ʝʝ ʟʜʝʩʴ. 

ʊʦ, ʯʪʦ ʚʝʨʥʦ ʜʣʷ ʢʦʤʥʘʪʳ, ʚʝʨʥʦ, ʢʦʥʝʯʥʦ, ʠ ʜʣʷ ʙʦʣʴʰʦʡ ʢʦʤʥʘʪʳ. ʊʘʢ ʧʦʯʝʤʫ ʙʳ ʥʘʤ ʥʝ 

ʚʟʷʪʴ ʢʦʤʥʘʪʫ ʨʘʟʤʝʨʦʤ ʩ ʮʝʣʫʶ ɺʩʝʣʝʥʥʫʶ? ɹʦʣʝʝ ʪʦʛʦ, ʧʦʯʝʤʫ ʥʝ ʨʘʩʩʤʦʪʨʝʪʴ ʩʘʤʫ 

ɺʩʝʣʝʥʥʫʶ? ɺʝʜʴ ʷʩʥʦ, ʯʪʦ ʚʪʦʨʦʡ ʟʘʢʦʥ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʚʝʩʴ ʛʘʟ ʚʦ ɺʩʝʣʝʥʥʦʡ 

ʨʘʩʧʨʝʜʝʣʠʣʩʷ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʤʫ ʝʝ ʦʙʲʝʤʫ, ʦʙʨʘʟʦʚʘʚ ʯʪʦ-ʪʦ ʚʨʦʜʝ ʨʘʟʨʝʞʝʥʥʦʛʦ ʪʫʤʘʥʘ. 

ɽʩʣʠ ʙʳ ʵʪʦ ʙʳʣʦ ʪʘʢ, ʪʦ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʵʪʦ ʙʳʣʦ ʙʳ ʦʯʝʥʴ ʧʣʦʭʦʡ ʥʦʚʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ 

ʤʳ ʩ ʚʘʤʠ ʩʦʩʪʦʠʤ ʥʝ ʠʟ ʨʘʟʨʝʞʝʥʥʦʛʦ ʪʫʤʘʥʘ. ʄʳ ʜʦʚʦʣʴʥʦ ʧʣʦʪʥʳʝ, ʩ ʵʪʠʤ ʥʝ ʧʦʩʧʦʨʠʰʴ, ʠ 

ʞʠʚʝʤ ʥʘ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʤ ʢʦʤʢʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʦʙʨʘʱʘʝʪʩʷ ʧʦ ʦʨʙʠʪʝ ʚʦʢʨʫʛ ʝʱʝ ʙʦʣʝʝ 
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ʢʨʫʧʥʦʛʦ ʢʦʤʢʘ ð ʪʘʢʦʛʦ ʢʨʫʧʥʦʛʦ, ʯʪʦ ʦʥ ʧʦʜʜʝʨʞʠʚʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ, 

ʧʦʨʦʞʜʘʷ ʪʝʧʣʦ ʠ ʩʚʝʪ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʪʝ, ʫ ʢʦʛʦ ʥʝ ʣʝʞʠʪ ʩʝʨʜʮʝ ʢ ʦʙʳʯʥʳʤ ʥʘʫʯʥʳʤ 

ʦʧʠʩʘʥʠʷʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʯʘʩʪʦ ʧʨʠʚʣʝʢʘʶʪ ʚʪʦʨʦʡ ʟʘʢʦʥ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʯʪʦʙʳ 

çʜʦʢʘʟʘʪʴè, ʯʪʦ ʤʳ ʥʝ ʤʦʛʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʝʩʣʠ ʙʳ ʥʝʢʦʝ ʛʠʧʝʨʨʘʟʫʤʥʦʝ ʩʫʱʝʩʪʚʦ 

ʥʘʤʝʨʝʥʥʦ ʥʝ ʩʦʪʚʦʨʠʣʦ ʥʘʩ ʠ ʥʝ ʦʨʛʘʥʠʟʦʚʘʣʦ ɺʩʝʣʝʥʥʫʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʰʠʤʠ ʟʘʧʨʦʩʘʤʠ. 

ʆʜʥʘʢʦ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʘʟʘ ʚ ʢʦʤʥʘʪʝ ʥʝ ʛʦʜʠʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ 

ʧʦʚʝʜʝʥʠʷ ʉʦʣʥʝʯʥʦʡ ʪʫʤʘʥʥʦʩʪʠ ð ʠʣʠ ɺʩʝʣʝʥʥʦʡ ʚ ʮʝʣʦʤ. ɺ ʥʝʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝ ʪʝ ʪʠʧʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʝʨʤʦʜʠʥʘʤʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʤʦʣʝʢʫʣʳ ʟʘʤʝʯʘʶʪ ʜʨʫʛ ʜʨʫʛʘ ʪʦʣʴʢʦ ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʷʭ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ ʦʪʩʢʘʢʠʚʘʶʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʉʪʦʣʢʥʦʚʝʥʠʷ ʥʦʩʷʪ ʘʙʩʦʣʶʪʥʦ 

ʫʧʨʫʛʠʡ ʭʘʨʘʢʪʝʨ (ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʵʥʝʨʛʠʷ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʥʝ ʪʝʨʷʝʪʩʷ), ʪʘʢ ʯʪʦ ʤʦʣʝʢʫʣʳ 

ʧʨʦʜʦʣʞʘʶʪ ʣʝʪʘʪʴ ʠ ʩʪʘʣʢʠʚʘʪʴʩʷ ʚʝʯʥʦ. ʌʦʨʤʘʣʴʥʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʠʣʳ, ʫʧʨʘʚʣʷʶʱʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʦʣʝʢʫʣ ʚ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʘʟʘ, ð ʵʪʦ ʩʠʣʳ ʦʪʪʘʣʢʠʚʘʥʠʷ ʩ ʤʘʣʳʤ 

ʨʘʜʠʫʩʦʤ ʜʝʡʩʪʚʠʷ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʚʝʯʝʨʠʥʢʫ, ʛʜʝ ʚʩʝʤ ʛʦʩʪʷʤ ʟʘʚʷʟʳʚʘʶʪ ʛʣʘʟʘ ʠ ʟʘʪʳʢʘʶʪ ʫʰʠ, ʪʘʢ ʯʪʦ 

ʫʟʥʘʪʴ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʟʘʣʝ ʢʦʛʦ-ʪʦ ʝʱʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ: ʥʘʪʢʥʫʚʰʠʩʴ ʥʘ ʥʝʛʦ. 

ɺʦʦʙʨʘʟʠʪʝ ʩʝʙʝ ʪʘʢʞʝ, ʯʪʦ ʚʩʝ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʯʨʝʟʚʳʯʘʡʥʦ ʥʝʦʙʱʠʪʝʣʴʥʳ, ʧʦʵʪʦʤʫ ʣʶʙʳʝ 

ʜʚʦʝ, ʩʣʫʯʘʡʥʦ ʩʪʦʣʢʥʫʚʰʠʩʴ, ʩʧʝʰʘʪ ʩʨʘʟʫ ʞʝ ʦʪʪʦʣʢʥʫʪʴʩʷ ʠ ʨʘʟʦʡʪʠʩʴ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʧʦʩʣʝ 

ʥʝʢʦʪʦʨʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʠ ʰʘʪʘʥʠʷ ʧʦ ʟʘʣʫ ʛʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʷʪʩʷ ʧʦ ʥʝʤʫ ʜʦʚʦʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝ ʙʫʜʝʪ ʘʙʩʦʣʶʪʥʦ ʨʘʚʥʦʤʝʨʥʳʤ 

ʚʩʝ ʚʨʝʤʷ, ʧʦʩʢʦʣʴʢʫ ʠʥʦʛʜʘ ʛʦʩʪʠ ʙʫʜʫʪ ʩʣʫʯʘʡʥʦ ʩʙʣʠʞʘʪʴʩʷ ʠ ʜʘʞʝ ʩʪʘʣʢʠʚʘʪʴʩʷ, ʥʦ ʚ ʩʨʝʜʥʝʤ 

ʦʥʠ ʙʫʜʫʪ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʟʘʣʫ. ʊʘʢ ʚʝʜʝʪ ʩʝʙʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʛʘʟ, ʚ ʢʦʪʦʨʦʤ ʚ ʨʦʣʠ ʛʦʩʪʝʡ 

ʚʳʩʪʫʧʘʝʪ ʛʠʛʘʥʪʩʢʦʝ ʯʠʩʣʦ ʤʦʣʝʢʫʣ. 

ɻʘʟʦʚʦʝ ʦʙʣʘʢʦ ʚ ʢʦʩʤʦʩʝ ð ʷʚʣʝʥʠʝ ʙʦʣʝʝ ʩʣʦʞʥʦʝ. ʇʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʤʦʣʝʢʫʣʳ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʨʘʟʣʝʪʘʶʪʩʷ, ʥʦ ʚ ʦʙʣʘʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʜʨʫʛʘʷ ʩʠʣʘ ð ʛʨʘʚʠʪʘʮʠʷ. 

ʊʝʨʤʦʜʠʥʘʤʠʢʘ ʥʝ ʫʯʠʪʳʚʘʝʪ ʛʨʘʚʠʪʘʮʠʶ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʝʝ ʜʝʡʩʪʚʠʝ 

ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦ. ʅʦ ʚ ʢʦʩʤʦʣʦʛʠʠ ʛʨʘʚʠʪʘʮʠʷ ð ʜʦʤʠʥʘʥʪʥʳʡ ʠʛʨʦʢ, ʧʦʪʦʤʫ ʯʪʦ ʛʘʟʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʯʝʥʴ-ʦʯʝʥʴ ʤʥʦʛʦ. ʊʝʨʤʦʜʠʥʘʤʠʢʘ ʧʦʤʦʛʘʝʪ ʝʤʫ ʩʦʭʨʘʥʷʪʴ ʛʘʟʦʦʙʨʘʟʥʦʩʪʴ, ʥʦ 

ʠʤʝʥʥʦ ʛʨʘʚʠʪʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʜʝʣʘʝʪ ʛʘʟ ʚ ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʘʭ. ɻʨʘʚʠʪʘʮʠʷ ð ʵʪʦ ʩʠʣʘ 

ʧʨʠʪʷʞʝʥʠʷ ʩ ʙʦʣʴʰʠʤ ʨʘʜʠʫʩʦʤ ʜʝʡʩʪʚʠʷ; ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʯʪʠ ʪʦʯʥʫʶ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʫʧʨʫʛʠʤ ʩʪʦʣʢʥʦʚʝʥʠʷʤ. ɻʦʚʦʨʷ ʦ çʙʦʣʴʰʦʤ ʨʘʜʠʫʩʝ ʜʝʡʩʪʚʠʷè, ʤʳ ʠʤʝʝʤ ʚ 

ʚʠʜʫ, ʯʪʦ ʪʝʣʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʜʘʞʝ ʝʩʣʠ ʜʘʣʝʢʦ ʨʘʟʥʝʩʝʥʳ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʷʛʦʪʝʥʠʝ ʃʫʥʳ (ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʉʦʣʥʮʘ) ʧʦʜʥʠʤʘʝʪ ʧʨʠʣʠʚʳ ʚ ʟʝʤʥʳʭ 

ʦʢʝʘʥʘʭ ð ʘ ʚʝʜʴ ʜʦ ʃʫʥʳ ʦʪ ʥʘʩ ʧʦʯʪʠ 400 000 ʢʠʣʦʤʝʪʨʦʚ. çʇʨʠʪʷʞʝʥʠʝè ð ʵʪʦ ʧʨʦʩʪʦ: 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʪʝʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʦʡ ʩʠʣʳ ʜʚʠʞʫʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ. 

ʕʪʦ ʧʦʭʦʞʝ ʥʘ ʚʝʯʝʨʠʥʢʫ, ʛʜʝ ʢʘʞʜʳʡ ʚʠʜʠʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʚ ʟʘʣʝ ð ʚ ʣʶʙʦʤ ʝʛʦ ʫʛʦʣʢʝ, ʥʦ 

ʯʝʤ ʜʘʣʴʰʝ, ʪʝʤ ʤʝʥʝʝ ʦʪʯʝʪʣʠʚʦ, ʘ ʫʚʠʜʝʚ, ʢʠʜʘʝʪʩʷ ʢ ʥʠʤ. ɺʨʷʜ ʣʠ ʩʪʦʠʪ ʫʜʠʚʣʷʪʴʩʷ ʪʦʤʫ, ʯʪʦ 

ʤʘʩʩʘʛʨʘʚʠʪʘʮʠʦʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʛʦ ʛʘʟʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʦʙʠʨʘʝʪʩʷ ʚ ʢʦʤʢʠ. ɺ 

ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʭ ʦʙʣʘʩʪʷʭ ʚ ʛʘʟʝ ʜʦʤʠʥʠʨʫʝʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʥʦ ʚ ʙʦʣʝʝ ʢʨʫʧʥʦʤ 

ʤʘʩʰʪʘʙʝ ʪʝʥʜʝʥʮʠʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʦʤʢʦʚ ʙʝʨʝʪ ʚʝʨʭ ʥʘʜ ʜʠʥʘʤʠʢʦʡ. 

ɽʩʣʠ ʤʳ ʧʳʪʘʝʤʩʷ ʧʦʥʷʪʴ, ʯʪʦ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʉʦʣʥʝʯʥʦʡ ʪʫʤʘʥʥʦʩʪʴʶ 

ʚ ʤʘʩʰʪʘʙʝ ʩʦʣʥʝʯʥʳʭ ʩʠʩʪʝʤ ʠʣʠ ʧʣʘʥʝʪ, ʥʘʤ ʧʨʠʜʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʩʠʣʫ 

ʧʨʠʪʷʞʝʥʠʷ ʜʘʣʴʥʝʛʦ ʜʝʡʩʪʚʠʷ. ʆʪʪʘʣʢʠʚʘʥʠʝ ʙʣʠʞʥʝʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʤʦʣʝʢʫʣ, 

ʚʦʟʤʦʞʥʦ, ʩʢʘʞʝʪ ʥʘʤ ʯʪʦ-ʥʠʙʫʜʴ ʦ ʩʦʩʪʦʷʥʠʠ ʥʝʙʦʣʴʰʦʡ ʦʙʣʘʩʪʠ ʚ ʘʪʤʦʩʬʝʨʝ ʧʣʘʥʝʪʳ, ʥʦ 

ʥʠʯʝʛʦ ʥʝ ʩʦʦʙʱʠʪ ʦ ʩʘʤʦʡ ʧʣʘʥʝʪʝ. ʄʘʣʦ ʪʦʛʦ, ʵʪʘ ʩʠʣʘ ʦʙʤʘʥʝʪ ʥʘʩ, ʟʘʩʪʘʚʠʚ ʧʦʜʫʤʘʪʴ, ʯʪʦ 

ʧʣʘʥʝʪʘ ʚʦʦʙʱʝ ʥʝ ʜʦʣʞʥʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ. 

ʉʢʫʯʠʚʘʥʠʝ ð ʥʝʠʟʙʝʞʥʦʝ ʩʣʝʜʩʪʚʠʝ ʛʨʘʚʠʪʘʮʠʠ, ʘ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʪ. 

***  

ʇʦʩʢʦʣʴʢʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʛʦʪʝʥʠʷ ʚʝʱʝʩʪʚʦ ʩʦʙʠʨʘʝʪʩʷ ʚ ʩʛʫʩʪʢʠ, ʥʝʧʦʥʷʪʥʦ, ʢʘʢ 

ʤʦʞʝʪ ʵʪʘ ʞʝ ʩʘʤʘʷ ʩʠʣʘ ʨʘʟʦʨʚʘʪʴ ʤʦʣʝʢʫʣʷʨʥʦʝ ʦʙʣʘʢʦ ʥʘ ʯʘʩʪʠ. ʕʪʠ ʫʪʚʝʨʞʜʝʥʠʷ ʢʘʞʫʪʩʷ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ. 

ʆʪʚʝʪ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʤʘʩʩʝ ʛʘʟʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʥʝʩʢʦʣʴʢʦ 

ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʩʛʫʩʪʢʦʚ. ʇʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʪʦʛʦ, ʯʪʦ ʛʘʟʦʚʦʝ ʦʙʣʘʢʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʦʙʝʨʝʪʩʷ ʚ ʧʣʦʩʢʠʡ ʚʨʘʱʘʶʱʠʡʩʷ ʜʠʩʢ, ʤʳ ʜʣʷ ʥʘʯʘʣʘ ʩʯʠʪʘʝʤ, ʯʪʦ 

ʟʘʧʦʣʥʝʥʥʘʷ ʛʘʟʦʤ ʦʙʣʘʩʪʴ ʠʤʝʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʬʝʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʤʦʞʝʪ ʙʳʪʴ, ʩʣʝʛʢʘ 
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ʚʳʪʷʥʫʪʫʶ, ʢʘʢ ʤʷʯ ʜʣʷ ʨʝʛʙʠ, ʥʦ ʥʠʢʘʢ ʥʝ ʚ ʚʠʜʝ, ʩʢʘʞʝʤ, ʛʘʥʪʝʣʠ. ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʦʤ ʦʙʣʘʢʝ 

ʛʘʟʘ ʦʙʷʟʘʪʝʣʴʥʦ ʚʦʟʥʠʢʥʫʪ ʩʣʫʯʘʡʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʣʦʢʘʣʴʥʳʝ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʚʝʱʝʩʪʚʦ 

ʦʢʘʞʝʪʩʷ ʯʫʪʴ ʧʣʦʪʥʝʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʤʝʩʪʘʭ. ʂʘʞʜʘʷ ʪʘʢʘʷ ʦʙʣʘʩʪʴ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʮʝʥʪʨʘ 

ʧʨʠʪʷʞʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʪʷʛʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʝʱʝʩʪʚʦ ʠʟ ʦʢʨʫʞʘʶʱʠʭ 

ʦʙʣʘʩʪʝʡ ʠ ʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʝʝ ʤʦʱʥʫʶ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʩʠʣʫ. ɺʦʟʥʠʢʘʶʱʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʛʫʩʪʦʢ ʛʘʟʘ ʩʥʘʯʘʣʘ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʩʪʨʦʛʫʶ ʩʬʝʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʘ ʟʘʪʝʤ ʢʦʣʣʘʧʩʠʨʫʝʪ ʚʦ 

ʚʨʘʱʘʶʱʠʡʩʷ ʜʠʩʢ. 

ʆʜʥʘʢʦ ʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʛʘʟʦʚʦʤ ʦʙʣʘʢʝ ʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ 

ʮʝʥʪʨʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʨʘʜʠʫʩʦʤ ʜʝʡʩʪʚʠʷ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʝʣʘʤʠ ʝʝ ʩʠʣʘ ʦʩʣʘʙʝʚʘʝʪ. ʇʦʵʪʦʤʫ ʤʦʣʝʢʫʣʳ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʢ ʙʣʠʞʘʡʰʝʤʫ 

ʮʝʥʪʨʫ. ɺʦʢʨʫʛ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʮʝʥʪʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʜʦʤʠʥʠʨʫʝʪ ʠʤʝʥʥʦ ʝʛʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʨʠʪʷʞʝʥʠʝ. ɽʩʣʠ ʥʘ ʚʝʯʝʨʠʥʢʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʦʝ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʭ ʛʦʩʪʝʡ ʠ 

ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʢʦʥʮʘʭ ʟʘʣʘ, ʪʦ ʩʦʙʨʘʚʰʠʝʩʷ ʚ ʟʘʣʝ ʨʘʟʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. 

ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʛʘʟʦʚʦʝ ʦʙʣʘʢʦ ʦʨʛʘʥʠʟʫʝʪʩʷ ʚ ʪʨʝʭʤʝʨʥʫʶ ʣʦʩʢʫʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʟ 

ʧʨʠʪʷʛʠʚʘʶʱʠʭ ʮʝʥʪʨʦʚ, ʠ ʵʪʠ ʦʙʣʘʩʪʠ ʨʘʟʨʳʚʘʶʪ ʦʙʣʘʢʦ ʚʜʦʣʴ ʦʙʱʠʭ ʛʨʘʥʠʮ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʧʨʦʮʝʩʩ ʚʳʛʣʷʜʠʪ ʥʝʤʥʦʛʦ ʙʦʣʝʝ ʩʣʦʞʥʦ, ʠ ʙʳʩʪʨʳʝ ʤʦʣʝʢʫʣʳ ʤʦʛʫʪ ʫʭʦʜʠʪʴ ʠʟ-ʧʦʜ ʚʣʠʷʥʠʷ 

ʙʣʠʞʘʡʰʝʛʦ ʮʝʥʪʨʘ ʠ ʦʢʘʟʳʚʘʪʴʩʷ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚ ʜʨʫʛʦʤ ʩʛʫʩʪʢʝ, ʥʦ, ʝʩʣʠ ʥʝ ʚʜʘʚʘʪʴʩʷ ʚ 

ʧʦʜʨʦʙʥʦʩʪʠ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʠʤʝʥʥʦ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʂʘʞʜʳʡ ʮʝʥʪʨ ʩʞʠʤʘʝʪʩʷ ʠ ʦʙʨʘʟʫʝʪ 

ʟʚʝʟʜʫ, ʘ ʠʟ ʢʘʢʠʭ-ʪʦ ʦʩʪʘʪʢʦʚ ʚʦʢʨʫʛ ʟʚʝʟʜʳ ʤʦʛʫʪ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʣʘʥʝʪʳ ʠ ʜʨʫʛʠʝ ʙʦʣʝʝ 

ʤʝʣʢʠʝ ʪʝʣʘ. 

ʀʤʝʥʥʦ ʪʘʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʜʥʦʨʦʜʥʦʝ ʛʘʟʦʚʦʝ ʦʙʣʘʢʦ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʚ ʮʝʣʫʶ ʩʝʨʠʶ 

ʦʪʜʝʣʴʥʳʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤ. ʂʘʞʜʘʷ ʟʚʝʟʜʥʘʷ ʩʠʩʪʝʤʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ ʠʟ ʧʣʦʪʥʳʭ ʮʝʥʪʨʦʚ. ʅʦ ʜʘʞʝ ʧʨʠ ʪʘʢʦʤ ʩʮʝʥʘʨʠʠ ʧʨʦʮʝʩʩ ʥʝ ʚʩʝʛʜʘ 

ʧʨʦʪʝʢʘʝʪ ʦʜʠʥʘʢʦʚʦ. ɽʩʣʠ ʜʚʝ ʟʚʝʟʜʳʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠʣʠ 

ʩʣʫʯʘʡʥʦ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʩʙʣʠʞʘʶʪʩʷ, ʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʦʥʠ 

ʦʙʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʦʙʱʝʛʦ ʮʝʥʪʨʘ ʤʘʩʩ. ʊʦʛʜʘ ʦʥʠ ʦʙʨʘʟʫʶʪ ʜʚʦʡʥʫʶ ʟʚʝʟʜʫ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ 

ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠ ʩʠʩʪʝʤʳ ʠʟ ʪʨʝʭ ʠ ʙʦʣʝʝ ʟʚʝʟʜ, ʩʚʷʟʘʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚʟʘʠʤʥʦʡ 

ʛʨʘʚʠʪʘʮʠʝʡ. 

ʊʘʢʠʭ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦ ʜʚʦʡʥʳʭ, ʦʯʝʥʴ ʤʥʦʛʦ ʚʦ ɺʩʝʣʝʥʥʦʡ. ʊʘʢ, 

ʙʣʠʞʘʡʰʘʷ ʢ ʉʦʣʥʮʫ ʟʚʝʟʜʘ ʇʨʦʢʩʠʤʘ ʎʝʥʪʘʚʨʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʦʚʩʝʤ ʥʝʜʘʣʝʢʦ (ʧʦ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ ʤʝʨʢʘʤ) ʦʪ ʜʚʦʡʥʦʡ ʟʚʝʟʜʳ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ Ŭ ʎʝʥʪʘʚʨʘ, ʦʪʜʝʣʴʥʳʝ 

ʟʚʝʟʜʳ ʢʦʪʦʨʦʡ ʥʘʟʳʚʘʶʪʩʷ Ŭʎʝʥʪʘʚʨʘ A ʠ B. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʨʦʷʪʥʳʤ, ʯʪʦ ʇʨʦʢʩʠʤʘ ʪʦʞʝ 

ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʥʠʭ ʦʙʝʠʭ, ʥʦ ʦʜʠʥ ʦʙʦʨʦʪ ʧʦ ʪʘʢʦʡ ʦʨʙʠʪʝ, ʚʝʨʦʷʪʥʦ, ʟʘʥʠʤʘʝʪ ʧʦʣʤʠʣʣʠʦʥʘ 

ʣʝʪ. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ A ʠ B ʩʨʘʚʥʠʤʦ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʖʧʠʪʝʨʘ ʜʦ ʉʦʣʥʮʘ ʠ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 11 ʜʦ 36 ʘ.ʝ. ʅʘʧʨʦʪʠʚ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʇʨʦʢʩʠʤʳ ʢʘʢ ʜʦ A, ʪʘʢ ʠ ʜʦ B ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 15 000 ʘ.ʝ., ʪʦ ʝʩʪʴ ʧʨʠʤʝʨʥʦ ʚ ʪʳʩʷʯʫ ʨʘʟ ʙʦʣʴʰʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ 

ʦʙʨʘʪʥʦ-ʢʚʘʜʨʘʪʠʯʥʦʤʫ ʟʘʢʦʥʫ ʪʷʛʦʪʝʥʠʷ A ʠ B ʜʝʡʩʪʚʫʶʪ ʥʘ ʇʨʦʢʩʠʤʫ ʩ ʩʠʣʦʡ ʚ ʤʠʣʣʠʦʥ ʨʘʟ 

ʤʝʥʴʰʝʡ, ʯʝʤ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ɼʦʩʪʘʪʦʯʥʦ ʣʠ ʵʪʦʛʦ, ʯʪʦʙʳ ʫʜʝʨʞʠʚʘʪʴ ʇʨʦʢʩʠʤʫ ʥʘ ʩʪʘʙʠʣʴʥʦʡ 

ʦʨʙʠʪʝ ʚʦʢʨʫʛ ʥʠʭ ʦʙʝʠʭ, ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʯʪʦ ʝʱʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʨʷʜʦʤ, ʪʦ ʝʩʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ, ʯʪʦʙʳ ʚʳʨʚʘʪʴ ʝʝ ʠʟ ʩʣʘʙʦʡ ʭʚʘʪʢʠ A ʠ B. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʤʳ ʩ ʚʘʤʠ ʵʪʦʛʦ ʥʝ 

ʫʚʠʜʠʤ. 

***  

ɺ ʨʘʥʥʝʡ ʠʩʪʦʨʠʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʚʝʨʦʷʪʥʦ, ʩʣʫʯʘʣʠʩʴ ʧʝʨʠʦʜʳ ʣʠʭʦʨʘʜʦʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʪʦʤʫ ʩʣʫʞʠʪ ʛʨʦʤʘʜʥʦʝ ʯʠʩʣʦ ʢʨʘʪʝʨʦʚ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʝʝ ʪʝʣ, 

ʦʩʦʙʝʥʥʦ ʥʘ ʃʫʥʝ, ʄʝʨʢʫʨʠʠ, ʄʘʨʩʝ ʠ ʨʘʟʣʠʯʥʳʭ ʩʧʫʪʥʠʢʘʭ; ʵʪʠ ʩʣʝʜʳ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʢʨʫʧʥʳʝ ʪʝʣʘ ʧʦʜʚʝʨʛʘʣʠʩʴ ʙʦʤʙʘʨʜʠʨʦʚʢʝ ʙʝʩʯʠʩʣʝʥʥʳʤʠ ʤʘʣʳʤʠ ʪʝʣʘʤʠ. ʆʪʥʦʩʠʪʝʣʴʥʳʡ 

ʚʦʟʨʘʩʪ ʧʦʣʫʯʠʚʰʠʭʩʷ ʢʨʘʪʝʨʦʚ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʝʝ ʤʦʣʦʜʳʝ 

ʢʨʘʪʝʨʳ ʯʘʩʪʠʯʥʦ ʨʘʟʨʫʰʘʶʪ ʩʪʘʨʳʝ, ʢʦʛʜʘ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʥʠʤʠ, ʘ ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʙʣʶʜʘʝʤʳʭ 

ʢʨʘʪʝʨʦʚ ʚʦ ʚʩʝʭ ʵʪʠʭ ʤʠʨʘʭ ʚʦʟʥʠʢʣʠ ʯʨʝʟʚʳʯʘʡʥʦ ʜʘʚʥʦ. ʀʥʦʛʜʘ, ʧʨʘʚʜʘ, ʚʦʟʥʠʢʘʶʪ ʠ ʥʦʚʳʝ 

ʢʨʘʪʝʨʳ, ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʝ. 

ʉʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʜʘʯʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʦʙʳʪʠʡ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭ ʉʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ. ɺ 1980-ʝ ʛʦʜʳ ʠʟʦʙʨʝʪʝʥʠʝ ʤʦʱʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʪʦʯʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ 
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ʧʦʜʨʦʙʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʣʣʘʧʩʠʨʫʶʱʠʭ ʛʘʟʦʚʳʭ ʦʙʣʘʢʦʚ. ʕʪʘ ʟʘʜʘʯʘ 

ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʥʝʢʦʪʦʨʳʭ ʫʭʠʱʨʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʛʨʫʙʳʝ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʫʯʝʩʪʴ ʬʠʟʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʪʘʢʠʝ, ʢ ʧʨʠʤʝʨʫ, ʢʘʢ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. 

ɽʩʣʠ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʵʥʝʨʛʠʷ ʙʫʜʝʪ ʤʝʜʣʝʥʥʦ ʫʙʳʚʘʪʴ, ʪʦ ʵʪʦ ʙʫʜʝʪ 

ʚʳʛʣʷʜʝʪʴ ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʦʝ ʪʨʝʥʠʝ; ʚʤʝʩʪʦ ʩʣʝʜʦʚʘʥʠʷ ʧʦ ʟʘʤʢʥʫʪʦʡ ʦʨʙʠʪʝ ʧʣʘʥʝʪʘ ʙʫʜʝʪ 

ʤʝʜʣʝʥʥʦ ʦʧʫʩʢʘʪʴʩʷ ʧʦ ʩʧʠʨʘʣʠ ʚʩʝ ʙʣʠʞʝ ʢ ʉʦʣʥʮʫ. ʉʦʭʨʘʥʷʪʴʩʷ ʜʦʣʞʥʳ ʠ ʜʨʫʛʠʝ ʚʝʣʠʯʠʥʳ, ʢ 

ʧʨʠʤʝʨʫ, ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ. ʄʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʙʝʞʘʪʴ ʪʘʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʧʦʷʚʠʣʠʩʴ ʩʦʚʩʝʤ 

ʥʝʜʘʚʥʦ. ʉʘʤʳʝ ʪʦʯʥʳʝ ʠʟ ʥʠʭ ʠʟʚʝʩʪʥʳ ʢʘʢ ʤʝʪʦʜʳ ʩʠʤʧʣʝʢʪʠʯʝʩʢʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʠ 

ʥʘʟʚʘʥʠʝ ʩʚʦʝ ʧʦʣʫʯʠʣʠ ʧʦ ʦʜʥʦʤʫ ʠʟ ʬʦʨʤʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ 

ʤʝʭʘʥʠʢʠ; ʚ ʵʪʠʭ ʤʝʪʦʜʘʭ ʚʩʝ ʟʥʘʯʠʤʳʝ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʪʦʯʥʦʩʪʠ. 

ʊʱʘʪʝʣʴʥʦʝ ʠ ʪʦʯʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝʨʘʩʢʨʳʚʘʝʪ ʧʨʘʚʜʦʧʦʜʦʙʥʳʝ ʠ ʚʝʩʴʤʘ ʜʨʘʤʘʪʠʯʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʝʪ, ʭʦʨʦʰʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷʤ. ɽʩʣʠ ʚʝʨʠʪʴ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʦʨʠʷʤ, ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʙʳʣʘ ʜʘʣʝʢʦ ʥʝ ʪʘʢʦʡ 

ʩʧʦʢʦʡʥʦʡ ʠ ʫʨʘʚʥʦʚʝʰʝʥʥʦʡ, ʢʘʢʦʡ ʤʳ ʝʝ ʚʠʜʠʤ ʩʝʛʦʜʥʷ. 

ʇʨʝʞʜʝ ʘʩʪʨʦʥʦʤʳ ʜʫʤʘʣʠ, ʯʪʦ ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ, ʢʘʢ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚʘʣʘʩʴ, ʩʪʘʣʘ ʦʯʝʥʴ 

ʩʪʘʙʠʣʴʥʦʡ. ʇʣʘʥʝʪʳ ʛʨʫʟʥʦ ʧʝʨʝʤʝʱʘʣʠʩʴ ʧʦ ʟʘʜʘʥʥʳʤ ʦʨʙʠʪʘʤ, ʠ ʚʦʢʨʫʛ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʛʦ 

ʥʝ ʤʝʥʷʣʦʩʴ; ʚʳʭʦʜʠʣʦ, ʚ ʦʙʱʝʤ, ʯʪʦ ʧʦʞʠʣʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʫʶ ʤʳ ʚʠʜʠʤ ʩʝʛʦʜʥʷ, ʦʯʝʥʴ 

ʧʦʭʦʞʘ ʥʘ ʩʘʤʫ ʩʝʙʷ ʚ ʶʥʦʩʪʠ. ʕʪʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʢʦʥʝʮ! ʉʝʛʦʜʥʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʪʘʢʠʝ 

ʢʨʫʧʥʳʝ ʤʠʨʳ, ʢʘʢ ʛʘʟʦʚʳʝ ʛʠʛʘʥʪʳʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ ʠ ʣʝʜʷʥʳʝ ʛʠʛʘʥʪʳ ʋʨʘʥ ʠ ʅʝʧʪʫʥ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʷʚʠʚʰʠʝʩʷ ʟʘ çʣʝʜʷʥʦʡ ʣʠʥʠʝʡè, ʛʜʝ ʟʘʤʝʨʟʘʝʪ ʚʦʜʘ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʫʩʪʨʦʠʣʠ 

ʤʝʞʜʫ ʩʦʙʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʝʨʝʪʷʛʠʚʘʥʠʝ ʢʘʥʘʪʘ ʠ ʧʦʤʝʥʷʣʠ ʧʦʟʠʮʠʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʢʘʟʘʣ 

ʚʣʠʷʥʠʝ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʯʝʥʴ ʨʝʟʢʦʝ, ʠ ʥʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʪʝʣʘ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʠʟ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ, 

ʘʩʪʨʦʬʠʟʠʢʠ, ʭʠʤʠʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʳʥʝʰʥʝʡ 

ʢʘʨʪʠʥʳ: ʧʣʘʥʝʪʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʝ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʢʦʤʢʦʚ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʘʦʪʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʘʢʢʨʝʮʠʠ. ʇʝʨʚʳʝ 100 000 ʣʝʪ ʤʝʜʣʝʥʥʦ ʨʘʩʪʫʱʠʝ çʧʣʘʥʝʪʝʟʠʤʘʣʠè ʩʦʙʠʨʘʣʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʘʟ ʠ ʧʳʣʴ ʠ ʩʦʟʜʘʚʘʣʠ ʚ ʪʫʤʘʥʥʦʩʪʠ ʢʦʣʴʮʘ, ʨʘʩʯʠʱʘʷ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʂʘʞʜʳʡ ʧʨʦʤʝʞʫʪʦʢ ʙʳʣ ʫʩʝʷʥ ʤʠʣʣʠʦʥʘʤʠ ʵʪʠʭ ʢʨʦʭʦʪʥʳʭ ʪʝʣ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʚʝʱʝʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʤʦʛʣʠ ʙʳ ʩʦʙʠʨʘʪʴ ʧʣʘʥʝʪʝʟʠʤʘʣʠ, ʟʘʢʦʥʯʠʣʦʩʴ, ʥʦ ʠʭ ʩʘʤʠʭ ʙʳʣʦ ʪʘʢ ʤʥʦʛʦ, ʯʪʦ ʦʥʠ ʪʦ 

ʠ ʜʝʣʦ ʩʪʘʣʢʠʚʘʣʠʩʴ. ʀʥʦʛʜʘ ʧʦʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʪʝʣʘ ʚʥʦʚʴ ʨʘʟʣʝʪʘʣʠʩʴ, ʥʦ ʠʥʦʛʜʘ ʩʣʠʧʘʣʠʩʴ ʠ 

ʦʙʨʘʟʦʚʳʚʘʣʠ ʥʦʚʦʝ, ʙʦʣʝʝ ʢʨʫʧʥʦʝ ʪʝʣʦ. ʊʘʢʠʝ ʪʝʣʘ ʧʦʙʝʞʜʘʣʠ ʠ ʩʪʘʥʦʚʠʣʠʩʴ ʚʩʝ ʢʨʫʧʥʝʝ ʠ 

ʢʨʫʧʥʝʝ; ʧʣʘʥʝʪʘ ʩʪʨʦʠʣʘʩʴ, ʩʦʙʠʨʘʷ ʚʝʱʝʩʪʚʦ ʢʫʩʦʯʝʢ ʟʘ ʢʫʩʦʯʢʦʤ. 

ʅʘ ʵʪʦʤ ʨʘʥʥʝʤ ʵʪʘʧʝ ʛʠʛʘʥʪʳ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʙʣʠʞʝ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʯʝʤ 

ʩʝʛʦʜʥʷ, ʘ ʚʦ ʚʥʝʰʥʠʭ ʦʙʣʘʩʪʷʭ ʢʠʰʝʣʠ ʤʠʣʣʠʦʥʳ ʢʨʦʭʦʪʥʳʭ ʧʣʘʥʝʪʝʟʠʤʘʣʝʡ. ʉʝʛʦʜʥʷ 

ʧʣʘʥʝʪʳ-ʛʠʛʘʥʪʳʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ ʦʪ ʉʦʣʥʮʘ: ʖʧʠʪʝʨ, ʉʘʪʫʨʥ, ʋʨʘʥ, 

ʅʝʧʪʫʥ. ʅʦ ʚ ʦʜʥʦʤ ʠʟ ʚʝʨʦʷʪʥʳʭ ʩʮʝʥʘʨʠʝʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʨʷʜʦʢ ʙʳʣ ʠʥʳʤ: ʖʧʠʪʝʨ, 

ʅʝʧʪʫʥ, ʋʨʘʥ, ʉʘʪʫʨʥ. ʂʦʛʜʘ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʙʳʣʦ ʧʨʠʤʝʨʥʦ 600 ʤʠʣʣʠʦʥʦʚ ʣʝʪ, ʫʶʪʥʦʝ 

ʛʥʝʟʜʳʰʢʦ ʨʘʩʧʘʣʦʩʴ. ʆʨʙʠʪʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʤʝʜʣʝʥʥʦ ʤʝʥʷʣʠʩʴ, ʠ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʖʧʠʪʝʨ ʠ 

ʉʘʪʫʨʥ ʧʦʧʘʣʠ ʚ ʨʝʟʦʥʘʥʩ 2:1 ð çʛʦʜè ʖʧʠʪʝʨʘ ʩʪʘʣ ʨʦʚʥʦ ʚʜʚʦʝ ʢʦʨʦʯʝ çʛʦʜʘè ʉʘʪʫʨʥʘ. 

ʈʝʟʦʥʘʥʩ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʜʚʘ ʧʝʨʠʦʜʘ ʦʙʨʘʱʝʥʠʷ ʠʣʠ ʚʨʘʱʝʥʠʷ ʜʘʶʪ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʩʪʫʶ 

ʜʨʦʙʴ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ 1/2[20]. ʈʝʟʦʥʘʥʩʳ ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʝʙʝʩʥʫʶ 

ʜʠʥʘʤʠʢʫ, ʧʦʩʢʦʣʴʢʫ ʪʝʣʘ ʥʘ ʨʝʟʦʥʘʥʩʥʳʭ ʦʨʙʠʪʘʭ ʨʘʟ ʟʘ ʨʘʟʦʤ ʪʦʯʥʦ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʚ ʦʜʥʫ ʠ ʪʫ 

ʞʝ ʣʠʥʠʶ, ʠ ʧʦʟʞʝ ʷ ʝʱʝ ʙʫʜʫ ʛʦʚʦʨʠʪʴ ʦʙ ʵʪʦʤ. ʕʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʦʟʤʫʱʝʥʠʷʤ çʫʩʨʝʜʥʠʪʴʩʷ ʠ 

ʩʦʡʪʠ ʥʘ ʥʝʪè ʥʘ ʙʦʣʴʰʦʤ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ. ʈʝʟʦʥʘʥʩ, ʦ ʢʦʪʦʨʦʤ ʠʜʝʪ ʨʝʯʴ, ʚʳʪʦʣʢʥʫʣ 

ʅʝʧʪʫʥ ʠ ʋʨʘʥ ʚʦʚʥʝ; ʧʨʠ ʵʪʦʤ ʅʝʧʪʫʥ ʦʙʦʰʝʣ ʋʨʘʥ. 

ʊʘʢʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʫʧʥʳʭ ʪʝʣ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʧʦʪʨʝʚʦʞʠʣʦ ʧʣʘʥʝʪʝʟʠʤʘʣʠ ʠ 

ʟʘʩʪʘʚʠʣʦ ʠʭ ʩʤʝʱʘʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʉʦʣʥʮʘ. ʈʘʟʨʘʟʠʣʩʷ ʥʘʩʪʦʷʱʠʡ ʘʜ, ʢʦʛʜʘ ʧʣʘʥʝʪʳ ʥʘʯʘʣʠ 

ʠʛʨʘʪʴ ʧʣʘʥʝʪʝʟʠʤʘʣʷʤʠ ʚ ʥʝʙʝʩʥʳʡ ʧʠʥʛ-ʧʦʥʛ. ɻʠʛʘʥʪʩʢʠʝ ʧʣʘʥʝʪʳ ʦʪʦʜʚʠʥʫʣʠʩʴ ʦʪ ʉʦʣʥʮʘ, ʘ 

ʧʣʘʥʝʪʝʟʠʤʘʣʠ, ʥʘʧʨʦʪʠʚ, ʧʨʠʙʣʠʟʠʣʠʩʴ ʢ ʥʝʤʫ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʣʘʥʝʪʝʟʠʤʘʣʠ ʚʩʪʨʝʯʘʣʠʩʴ ʩ 

ʖʧʠʪʝʨʦʤ, ʛʨʦʤʘʜʥʘʷ ʤʘʩʩʘʢʦʪʦʨʦʛʦ ʦʢʘʟʘʣʘʩʴ ʨʝʰʘʶʱʝʡ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ 

ʚʩʪʨʝʯʠ ʙʳʣʠ ʚʦʦʙʱʝ ʚʳʙʨʦʰʝʥʳ ʠʟ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʦʩʪʘʣʴʥʳʝ ʦʪʧʨʘʚʠʣʠʩʴ ʥʘ 

ʚʳʪʷʥʫʪʳʝ ʪʦʥʢʠʝ ʦʨʙʠʪʳ, ʫʭʦʜʷʱʠʝ ʦʪ ʉʦʣʥʮʘ ʥʘ ʛʨʦʤʘʜʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʩʝ ʚ 

ʦʩʥʦʚʥʦʤ ʫʩʧʦʢʦʠʣʦʩʴ, ʥʦ ʃʫʥʘ, ʄʝʨʢʫʨʠʡ ʠ ʄʘʨʩ ʧʦ ʩʝʡ ʜʝʥʴ ʥʝʩʫʪ ʥʘ ʩʝʙʝ ʰʨʘʤʳ, 

ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʛʦ ʭʘʦʩʘ[21]. ʇʨʠ ʵʪʦʤ ʪʝʣʘ ʚʩʝʭ ʬʦʨʤ, ʨʘʟʤʝʨʦʚ ʠ ʩʦʩʪʘʚʦʚ 

ʨʘʟʙʨʦʩʘʣʦ ʜʘʣʝʢʦ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ. 
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ɺ ʦʩʥʦʚʥʦʤ ʫʩʧʦʢʦʠʣʦʩʴ. ʅʦ ʚʦʚʩʝ ʥʝ ʧʨʝʢʨʘʪʠʣʦʩʴ. ɺ 2008 ʛʦʜʫ ʂʦʥʩʪʘʥʪʠʥ ɹʘʪʳʛʠʥ ʠ 

ɻʨʝʛʦʨʠ ʃʦʬʣʠʥ ʩʤʦʜʝʣʠʨʦʚʘʣʠ ʙʫʜʫʱʝʝ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 20 ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ, ʠ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʚʳʷʚʠʣʠ ʥʠʢʘʢʠʭ ʩʝʨʴʝʟʥʳʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʝʡ. ʋʪʦʯʥʷʷ 

ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ ʧʦʠʩʢʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʝʡ ʠ ʧʦ-ʢʨʫʧʥʦʤʫ ʤʝʥʷʷ ʦʨʙʠʪʫ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʥʦʡ ʧʣʘʥʝʪʳ, ʦʥʠ ʦʙʥʘʨʫʞʠʣʠ ʚʘʨʠʘʥʪ ʚʦʟʤʦʞʥʦʛʦ ʙʫʜʫʱʝʛʦ, ʚ ʢʦʪʦʨʦʤ 

ʄʝʨʢʫʨʠʡ ʧʘʜʘʝʪ ʥʘ ʉʦʣʥʮʝ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 1,26 ʤʠʣʣʠʘʨʜʘ ʣʝʪ, ʠ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ, ʚ ʢʦʪʦʨʦʤ 

ʭʘʦʪʠʯʥʳʝ ʤʝʪʘʥʠʷ ʄʝʨʢʫʨʠʷ ʚʳʙʨʘʩʳʚʘʶʪ ʄʘʨʩ ʠʟ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʯʝʨʝʟ 822 ʤʠʣʣʠʦʥʘ 

ʣʝʪ; ʧʦʩʣʝ ʵʪʦʛʦ ʝʱʝ ʯʝʨʝʟ 40 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʧʨʦʠʩʭʦʜʠʪ ʩʪʦʣʢʥʦʚʝʥʠʝ ʤʝʞʜʫ ʄʝʨʢʫʨʠʝʤ ʠ 

ɺʝʥʝʨʦʡ. ɿʝʤʣʷ ʧʨʦʜʦʣʞʘʝʪ ʚʝʣʠʯʘʚʦ ʩʣʝʜʦʚʘʪʴ ʧʦ ʩʚʦʝʤʫ ʤʘʨʰʨʫʪʫ, ʥʠʢʘʢ ʥʝ ʨʝʘʛʠʨʫʷ ʥʘ ʵʪʠ 

ʜʨʘʤʘʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ. 

ɺ ʧʝʨʚʳʭ ʤʦʜʝʣʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʫʩʨʝʜʥʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʛʦʜʷʪʩʷ 

ʜʣʷ ʧʨʦʩʯʝʪʘ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʘ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʵʬʬʝʢʪʳ ʧʦʧʨʦʩʪʫ ʦʪʙʨʘʩʳʚʘʣʠʩʴ. ɺ 2009 ʛʦʜʫ 

ɾʘʢ ʃʘʩʢʘʨ ʠ ʄʠʢʘʵʣʴ ɻʘʩʪʠʥʦ ʩʤʦʜʝʣʠʨʦʚʘʣʠ ʙʣʠʞʘʡʰʠʝ ʧʷʪʴ ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ, ʧʦʟʚʦʣʷʚʰʝʛʦ ʦʙʦʡʪʠ ʵʪʠ ʧʨʦʙʣʝʤʳ, ʥʦ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʣʫʯʠʣʠʩʴ ʧʨʠʤʝʨʥʦ ʪʝ ʞʝ. ʇʦʩʢʦʣʴʢʫ ʢʨʦʭʦʪʥʘʷ ʨʘʟʥʠʮʘ ʚ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʜʘʪʴ ʦʛʨʦʤʥʳʡ ʵʬʬʝʢʪ, ʦʥʠ ʩʤʦʜʝʣʠʨʦʚʘʣʠ 2500 

ʥʘʙʦʨʦʚ ʦʨʙʠʪ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʦʰʠʙʢʠ ʦʪ 

ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ. ʇʨʠʤʝʨʥʦ ʚ 25 ʩʣʫʯʘʷʭ ʚʦʟʥʠʢʣʠ ʫʩʣʦʚʠʷ, ʙʣʠʟʢʠʝ ʢ ʨʝʟʦʥʘʥʩʫ; ʦʥʠ ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʚʘʶʪ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʦʨʙʠʪʳ ʄʝʨʢʫʨʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʣʠʙʦ ʢ ʧʘʜʝʥʠʶ ʝʛʦ ʥʘ ʉʦʣʥʮʝ, 

ʣʠʙʦ ʢ ʩʪʦʣʢʥʦʚʝʥʠʶ ʩ ɺʝʥʝʨʦʡ, ʣʠʙʦ ʢ ʙʣʠʟʢʦʡ ʠʭ ʚʩʪʨʝʯʝ, ʯʪʦ ʨʘʜʠʢʘʣʴʥʦ ʧʦʤʝʥʷʝʪ ʦʨʙʠʪʳ ʢʘʢ 

ɺʝʥʝʨʳ, ʪʘʢ ʠ ʄʝʨʢʫʨʠʷ. ɺ ʦʜʥʦʤ ʩʣʫʯʘʝ ʦʨʙʠʪʘ ʄʝʨʢʫʨʠʷ ʩʦ ʚʨʝʤʝʥʝʤ ʚʥʦʚʴ ʩʪʘʣʘ ʤʝʥʝʝ 

ʵʢʩʮʝʥʪʨʠʯʥʦʡ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʜʝ-ʪʦ ʟʘ 3,3 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʜʝʩʪʘʙʠʣʠʟʠʨʦʚʘʣʘ ʚʩʝ ʯʝʪʳʨʝ 

ʚʥʫʪʨʝʥʥʠʝ ʧʣʘʥʝʪʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ɿʝʤʣʷ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʄʝʨʢʫʨʠʝʤ, ɺʝʥʝʨʦʡ ʠʣʠ 

ʄʘʨʩʦʤ, ʠ ʚʥʦʚʴ ʚʦʟʥʠʢʘʝʪ ʥʝʙʦʣʴʰʦʡ ʰʘʥʩ, ʯʪʦ ʄʘʨʩ ʙʫʜʝʪ ʥʘʚʩʝʛʜʘ ʚʳʙʨʦʰʝʥ ʟʘ ʧʨʝʜʝʣʳ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. 

 

ʅʝʧʦʩʪʦʷʥʥʘʷ ʃʫʥʘ 
ɺʣʠʷʥʠʝ ʃʫʥʳ. ʆʥʘ, ʢʘʢ ʚʠʜʥʦ, 

ʅʝ ʚ ʤʝʨʫ ʙʣʠʟʢʦ ʧʦʜʦʰʣʘ ʢ ɿʝʤʣʝ 

ʀ ʩʚʦʜʠʪ ʚʩʝʭ ʩ ʫʤʘ. 

ʋʠʣʴʷʤ ʐʝʢʩʧʠʨ. çʆʪʝʣʣʦè 

ʋ ʅɸʉ ʅɽʆɹʓʏɸʁʅʆ ɹʆʃʔʐɸʗ ʃʋʅɸ 
ɽʝ ʜʠʘʤʝʪʨ ʩʦʩʪʘʚʣʷʝʪ ʯʫʪʴ ʙʦʣʴʰʝ ʯʝʪʚʝʨʪʠ ʜʠʘʤʝʪʨʘ ɿʝʤʣʠ, ʠ ʵʪʦ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʣʫʥ. ʅʘʰʘ ʃʫʥʘ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʘ, ʯʪʦ ʩʠʩʪʝʤʫ ɿʝʤʣʷ ð ʃʫʥʘ ʠʥʦʛʜʘ ʜʘʞʝ 

ʥʘʟʳʚʘʶʪ ʜʚʦʡʥʦʡ ʧʣʘʥʝʪʦʡ. (ʅʝʤʥʦʛʦ ʪʝʨʤʠʥʦʣʦʛʠʠ: ɿʝʤʣʷ ð ʮʝʥʪʨʘʣʴʥʦʝ ʪʝʣʦ, ʃʫʥʘ ð 

ʩʧʫʪʥʠʢ. ɽʩʣʠ ʧʦʜʥʷʪʴʩʷ ʥʘ ʫʨʦʚʝʥʴ ʚʳʰʝ, ʧʦʣʫʯʠʪʩʷ, ʯʪʦ ʉʦʣʥʮʝ ð ʮʝʥʪʨʘʣʴʥʦʝ ʪʝʣʦ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʧʣʘʥʝʪʳ ð ʝʛʦ ʩʧʫʪʥʠʢʠ.) ʋ ʄʝʨʢʫʨʠʷ ʠ ɺʝʥʝʨʳ ʩʧʫʪʥʠʢʦʚ ʥʝʪ, ʘ ʫ 

ʄʘʨʩʘ ð ʧʣʘʥʝʪʳ, ʥʘʠʙʦʣʝʝ ʧʦʭʦʞʝʡ ʥʘ ɿʝʤʣʶ, ð ʝʩʪʴ ʜʚʘ ʢʨʦʭʦʪʥʳʭ ʩʧʫʪʥʠʢʘ. ʋ ʖʧʠʪʝʨʘ ð 

ʢʨʫʧʥʝʡʰʝʡ ʧʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ð 67 ʠʟʚʝʩʪʥʳʭ ʩʧʫʪʥʠʢʦʚ, ʥʦ 51 ʠʟ ʥʠʭ ʠʤʝʝʪ ʨʘʟʤʝʨ 

ʤʝʥʝʝ 10 ʢʠʣʦʤʝʪʨʦʚ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. ɼʘʞʝ ʢʨʫʧʥʝʡʰʠʡ ʩʧʫʪʥʠʢ ʖʧʠʪʝʨʘ ɻʘʥʠʤʝʜ ʧʦ ʨʘʟʤʝʨʫ 

ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1/30 ʩʘʤʦʛʦ ʖʧʠʪʝʨʘ. ʀʟ ʚʩʝʭ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʥʘʠʙʦʣʝʝ ʦʙʠʣʝʥ 

ʩʧʫʪʥʠʢʘʤʠ ʉʘʪʫʨʥ ð ʫ ʥʝʛʦ ʙʦʣʝʝ 150 ʣʫʥ ʠ ʤʠʥʠ-ʣʫʥ ʜʘ ʝʱʝ ʛʠʛʘʥʪʩʢʘʷ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʣʝʮ ʚ ʧʨʠʜʘʯʫ. ʅʦ ʢʨʫʧʥʝʡʰʘʷ ʣʫʥʘ ʉʘʪʫʨʥʘ ʊʠʪʘʥ ʚ 20 ʨʘʟ ʤʝʥʴʰʝ ʩʚʦʝʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʝʣʘ. 

ʋ ʋʨʘʥʘ 27 ʠʟʚʝʩʪʥʳʭ ʩʧʫʪʥʠʢʦʚ, ʥʦ ʢʨʫʧʥʝʡʰʠʡ ʠʟ ʥʠʭ ð ʊʠʪʘʥʠʷ ð ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1600 
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ʢʠʣʦʤʝʪʨʦʚ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʢʨʫʧʥʘʷ ʣʫʥʘ ʅʝʧʪʫʥʘ ð ʊʨʠʪʦʥ ð ʩʦʩʪʘʚʣʷʝʪ ʧʦ 

ʨʘʟʤʝʨʫ ʧʨʠʤʝʨʥʦ 1/20 ʩʚʦʝʡ ʧʣʘʥʝʪʳ; ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʝʤʫ ʘʩʪʨʦʥʦʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʅʝʧʪʫʥʘ 

13 ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʭ ʣʫʥ. ʉʨʝʜʠ ʤʠʨʦʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʪʦʣʴʢʦ ʇʣʫʪʦʥ ʦʙʦʛʥʘʣ ʥʘʩ ʚ ʵʪʦʤ 

ʧʣʘʥʝ: ʫ ʥʝʛʦ ʯʝʪʳʨʝ ʢʨʦʭʦʪʥʳʭ ʩʧʫʪʥʠʢʘ, ʟʘʪʦ ʧʷʪʳʡ ð ʍʘʨʦʥ ð ʚʩʝʛʦ ʚʧʦʣʦʚʠʥʫ ʤʝʥʴʰʝ 

ʩʚʦʝʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʝʣʘ. 

ʉʠʩʪʝʤʘ ɿʝʤʣʷ ð ʃʫʥʘ ʥʝʦʙʳʯʥʘ ʝʱʝ ʚ ʦʜʥʦʤ ʦʪʥʦʰʝʥʠʠ: ʫ ʥʝʝ ʥʝʧʦʤʝʨʥʦ ʚʝʣʠʢ ʤʦʤʝʥʪ 

ʠʤʧʫʣʴʩʘ. ɼʠʥʘʤʠʯʝʩʢʠ ʫ ʥʝʝ ʙʦʣʴʰʝ çʚʨʘʱʝʥʠʷè, ʯʝʤ ʤʦʛʣʦ ʙʳ ʙʳʪʴ. ʋ ʃʫʥʳ ʝʩʪʴ ʠ ʜʨʫʛʠʝ 

ʩʶʨʧʨʠʟʳ, ʠ ʚ ʥʘʜʣʝʞʘʱʝʝ ʚʨʝʤʷ ʤʳ ʧʦʛʦʚʦʨʠʤ ʦ ʥʠʭ. ʀʩʢʣʶʯʠʪʝʣʴʥʘʷ ʧʨʠʨʦʜʘ ʃʫʥʳ 

ʜʦʙʘʚʣʷʝʪ ʚʝʩʦʤʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʧʨʦʩʫ: ʦʪʢʫʜʘ ʫ ɿʝʤʣʠ ʪʘʢʦʡ ʩʧʫʪʥʠʢ? 

ʊʝʦʨʠʷ, ʣʫʯʰʝ ʚʩʝʛʦ ʦʪʚʝʯʘʶʱʘʷ ʥʳʥʝʰʥʠʤ ʜʘʥʥʳʤ, ʚʳʛʣʷʜʠʪ ʚʝʩʴʤʘ ʵʬʬʝʢʪʥʦ: ʵʪʦ 

ʛʠʧʦʪʝʟʘ ʛʠʛʘʥʪʩʢʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ. ɺ ʜʘʚʥʠʝ ʚʨʝʤʝʥʘ, ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʥʘʰʘ 

ʨʦʜʥʘʷ ʧʣʘʥʝʪʘ ʙʳʣʘ ʧʨʠʤʝʨʥʦ ʥʘ 10% ʤʝʥʴʰʝ, ʯʝʤ ʩʝʡʯʘʩ, ʧʦʢʘ ʚ ʥʝʝ ʥʝ ʚʨʝʟʘʣʦʩʴ ʪʝʣʦ 

ʨʘʟʤʝʨʦʤ ʩ ʄʘʨʩ; ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʪʝʣʦ ʨʘʩʧʣʝʩʢʘʣʦ ʚʦʢʨʫʛ ʛʨʦʤʘʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ ð 

ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʢʘʤʥʷ ʚ ʚʠʜʝ ʢʘʧʝʣʴ ʠ ʰʘʨʠʢʦʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ, ʤʥʦʛʠʝ ʠʟ 

ʢʦʪʦʨʳʭ, ʢʦʛʜʘ ʢʘʤʝʥʴ ʥʘʯʘʣ ʦʩʪʳʚʘʪʴ, ʩʣʠʣʠʩʴ ʚʦʝʜʠʥʦ. ʏʘʩʪʴ ʧʨʠʣʝʪʝʚʰʝʛʦ ʪʝʣʘ ʩʦʝʜʠʥʠʣʘʩʴ ʩ 

ɿʝʤʣʝʡ, ʢʦʪʦʨʘʷ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʣʘʩʴ. ʏʘʩʪʴ ʩʪʘʣʘ ʃʫʥʦʡ. ʆʩʪʘʣʴʥʦʝ ʨʘʩʩʝʷʣʦʩʴ ʧʦ ʚʩʝʡ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʮʝʥʘʨʠʡ ʫʜʘʨʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʃʫʥʳ, ʪʦʛʜʘ 

ʢʘʢ ʚ ʦʩʪʘʣʴʥʳʝ ʪʝʦʨʠʠ ʥʳʥʝʰʥʠʝ ʜʘʥʥʳʝ ʚʧʠʩʳʚʘʶʪʩʷ ʤʝʥʝʝ ʫʜʘʯʥʦ. ʅʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʫʜʘʨʥʘʷ ʛʠʧʦʪʝʟʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʦʨʠʛʠʥʘʣʴʥʦʡ ʩʚʦʝʡ ʬʦʨʤʝ, ʥʘʯʘʣʘ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ 

ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʠʩʪʠʥʥʳʡ ʩʮʝʥʘʨʠʡ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʃʫʥʳ ʝʱʝ 

ʪʦʣʴʢʦ ʞʜʝʪ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. 

***  

ʇʨʦʩʪʝʡʰʘʷ ʪʝʦʨʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʃʫʥʘ, ʢʘʢ ʠ ʚʩʝ ʦʩʪʘʣʴʥʦʝ, ʩʦʙʨʘʣʘʩʴ ʠʟ ʛʘʟʦʧʳʣʝʚʦʛʦ 

ʦʙʣʘʢʘ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʘʢʢʨʝʮʠʠ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʊʦʛʜʘ ʟʜʝʩʴ ʙʳʣʦ 

ʧʦʣʥʦ ʦʙʣʦʤʢʦʚ ʠ ʢʦʤʢʦʚ ʩʘʤʦʛʦ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. ʂʦʛʜʘ ʚʩʝ ʥʘʯʘʣʦ ʧʦʪʠʭʦʥʴʢʫ ʫʩʧʦʢʘʠʚʘʪʴʩʷ, 

ʢʨʫʧʥʳʝ ʢʫʩʢʠ ʩʪʘʣʠ ʨʘʩʪʠ; ʦʥʠ ʧʨʠʪʷʛʠʚʘʣʠ ʢ ʩʝʙʝ ʙʦʣʝʝ ʤʝʣʢʠʝ ʢʫʩʢʠ, ʠ ʪʝ ʧʦʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ 

ʧʨʠʣʠʧʘʣʠ ʢ ʥʠʤ. ʊʘʢ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʣʘʥʝʪʳ, ʪʘʢ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʘʩʪʝʨʦʠʜʳ, ʪʘʢ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʦʤʝʪʳ, ʪʘʢ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠ ʣʫʥʳ. ʊʘʢ ʯʪʦ ʠ ʥʘʰʘ ʃʫʥʘ, ʚʝʨʦʷʪʥʦ, 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʠʤʝʥʥʦ ʪʘʢ. 

ʆʜʥʘʢʦ ʝʩʣʠ ʪʘʢ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʛʜʝ ʫʛʦʜʥʦ, ʪʦʣʴʢʦ ʥʝ ʥʘ ʥʳʥʝʰʥʝʡ 

ʩʚʦʝʡ ʦʨʙʠʪʝ. ɺʩʝ ʧʦʨʪʠʪ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ: ʝʛʦ ʩʣʠʰʢʦʤ ʤʥʦʛʦ. ɽʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ð ʩʦʩʪʘʚ 

ʃʫʥʳ. ʂʦʛʜʘ ʧʨʦʠʩʭʦʜʠʣʘ ʢʦʥʜʝʥʩʘʮʠʷ ʉʦʣʥʝʯʥʦʡ ʪʫʤʘʥʥʦʩʪʠ, ʨʘʟʥʳʝ ʵʣʝʤʝʥʪʳ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʨʘʟʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʮʝʥʪʨʘ. ʊʦ, ʯʪʦ ʧʦʪʷʞʝʣʝʝ, 

ʜʝʨʞʘʣʦʩʴ ʧʦʙʣʠʞʝ ʢ ʉʦʣʥʮʫ, ʪʦʛʜʘ ʢʘʢ ʙʦʣʝʝ ʣʝʛʢʠʝ ʵʣʝʤʝʥʪʳ ʜʘʚʣʝʥʠʝ ʠʟʣʫʯʝʥʠʷ ʦʪʥʦʩʠʣʦ 

ʜʘʣʴʰʝ, ʥʘ ʢʨʘʡ ʦʙʣʘʯʥʦʛʦ ʜʠʩʢʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʥʫʪʨʝʥʥʠʝ ʧʣʘʥʝʪʳ ʩʦʩʪʦʷʪ ʠʟ ʢʘʤʝʥʥʳʭ 

ʧʦʨʦʜ ʠ ʠʤʝʶʪ ʞʝʣʝʟʦ-ʥʠʢʝʣʝʚʦʝ ʷʜʨʦ, ʘ ʚʥʝʰʥʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚ ʦʩʥʦʚʥʦʤ ʛʘʟ ʠ ʣʝʜ, ʪʦ 

ʝʩʪʴ ʪʦʪ ʞʝ ʛʘʟ, ʥʦ ʦʭʣʘʞʜʝʥʥʳʡ ʜʦ ʟʘʤʝʨʟʘʥʠʷ. ɽʩʣʠ ɿʝʤʣʷʠ ʃʫʥʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠʤʝʨʥʦ ʥʘ 

ʦʜʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʉʦʣʥʮʘ ʠ ʧʨʠʤʝʨʥʦ ʚ ʦʜʥʦ ʚʨʝʤʷ, ʪʦ ʚ ʠʭ ʩʦʩʪʘʚʝ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 

ʩʭʦʜʥʳʝ ʧʦʨʦʜʳ ʚ ʩʭʦʜʥʳʭ ʧʨʦʧʦʨʮʠʷʭ. ʅʦ ʞʝʣʝʟʥʦʝ ʷʜʨʦ ʃʫʥʳ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʟʝʤʥʦʛʦ. ʄʘʣʦ 

ʪʦʛʦ, ʜʦʣʷ ʞʝʣʝʟʘ ʚ ʩʦʩʪʘʚʝ ɿʝʤʣʠ ʚ ʚʦʩʝʤʴ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʝʛʦ ʜʦʣʶ ʥʘ ʃʫʥʝ. 

ɺ XIX ʚʝʢʝ ʩʳʥ ʏʘʨʣʴʟʘ ɼʘʨʚʠʥʘ ɼʞʦʨʜʞ ʧʨʝʜʣʦʞʠʣ ʜʨʫʛʫʶ ʪʝʦʨʠʶ: ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ɿʝʤʣʷ, ʝʱʝ ʨʘʩʧʣʘʚʣʝʥʥʘʷ, ʚʨʘʱʘʣʘʩʴ ʪʘʢ ʙʳʩʪʨʦ, ʯʪʦ ʯʘʩʪʴ ʝʝ ʦʪʦʨʚʘʣʘʩʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ. ʆʥ ʧʨʦʩʯʠʪʘʣ ʩʠʪʫʘʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʅʴʶʪʦʥʦʚʦʡ ʤʝʭʘʥʠʢʠ ʠ 

ʧʨʝʜʩʢʘʟʘʣ, ʯʪʦ ʃʫʥʘ ʜʦʣʞʥʘ ʧʦʩʪʝʧʝʥʥʦ ʫʜʘʣʷʪʴʩʷ ʦʪ ɿʝʤʣʠ ð ʵʪʦ ʦʢʘʟʘʣʦʩʴ ʧʨʘʚʜʦʡ. ʊʘʢʦʝ 

ʩʦʙʳʪʠʝ, ʨʘʟʫʤʝʝʪʩʷ, ʦʩʪʘʚʠʣʦ ʙʳ ʥʘ ɿʝʤʣʝ ʛʣʫʙʦʢʠʡ ʰʨʘʤ, ʠ ʦʯʝʚʠʜʥʳʡ ʢʘʥʜʠʜʘʪ ʥʘ ʵʪʫ ʨʦʣʴ 

ʠʤʝʣʩʷ: ʊʠʭʠʡ ʦʢʝʘʥ. ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʣʫʥʥʳʝ ʧʦʨʦʜʳ ʥʘʤʥʦʛʦ ʩʪʘʨʰʝ ʧʦʨʦʜ 

ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. ʕʪʦ ʠʩʢʣʶʯʘʝʪ ʙʘʩʩʝʡʥ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠʟ ʯʠʩʣʘ ʢʘʥʜʠʜʘʪʦʚ, 

ʥʦ ʥʝ ʦʧʨʦʚʝʨʛʘʝʪ ʚ ʧʨʠʥʮʠʧʝ ʜʘʨʚʠʥʦʚʩʢʦʡ ʪʝʦʨʠʠ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. 

ʇʨʝʜʣʘʛʘʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʠ ʜʨʫʛʠʭ ʩʮʝʥʘʨʠʝʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʩʪʘʪʦʯʥʦ ʜʠʢʠʭ. ʄʦʞʝʪ ʙʳʪʴ, 

ʧʨʠʨʦʜʥʳʡ ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ (ʘ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʢʩʪʘʪʠ ʛʦʚʦʨʷ, ʯʪʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʪʘʢʦʡ 

ʨʝʘʢʪʦʨ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʦʚʘʣ[22]) ʚʦʰʝʣ ʚ ʢʨʠʪʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʚʟʦʨʚʘʣʩʷ ʠ ʚʳʙʨʦʩʠʣ ʩ 

ɿʝʤʣʠ ʚʝʱʝʩʪʚʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʃʫʥʳ. ɽʩʣʠ ʵʪʦʪ ʨʝʘʢʪʦʨ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚʙʣʠʟʠ ʛʨʘʥʠʮʳ ʤʝʞʜʫ 

ʤʘʥʪʠʝʡ ʠ ʷʜʨʦʤ ʠ ʥʝʧʦʜʘʣʝʢʫ ʦʪ ʵʢʚʘʪʦʨʘ, ʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʥʳʭ ʧʦʨʦʜ ɿʝʤʣʠ 
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ʦʢʘʟʘʣʦʩʴ ʙʳ ʥʘ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʦʨʙʠʪʝ. ʀʣʠ, ʚʦʟʤʦʞʥʦ, ʫ ɿʝʤʣʠ ʢʦʛʜʘ-ʪʦ ʙʳʣʦ ʜʚʝ ʣʫʥʳ, 

ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʩʪʦʣʢʥʫʣʠʩʴ. ʀʣʠ ʤʳ ʫʢʨʘʣʠ ʣʫʥʫ ʫ ɺʝʥʝʨʳ; ʟʘʦʜʥʦ ʵʪʘ ʪʝʦʨʠʷ ʠʟʷʱʥʦ ʦʙʲʷʩʥʷʝʪ, 

ʧʦʯʝʤʫ ʫ ɺʝʥʝʨʳ ʥʝʪ ʩʧʫʪʥʠʢʘ. ʇʨʘʚʜʘ, ʦʥʘ ʥʝ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ, ʝʩʣʠ ʪʝʦʨʠʷ ʚʝʨʥʘ, ʝʛʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʝ ʙʳʣʦ ʫ ɿʝʤʣʠ. 

ʄʝʥʝʝ ʵʬʬʝʢʪʥʳʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ɿʝʤʣʷ ʠ 

ʃʫʥʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʪʜʝʣʴʥʦ, ʥʦ ʧʦʟʞʝ ʃʫʥʘ ʧʨʠʙʣʠʟʠʣʘʩʴ ʢ ɿʝʤʣʝ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʙʳʣʘ 

ʟʘʭʚʘʯʝʥʘ ʝʝ ʛʨʘʚʠʪʘʮʠʝʡ. ɺ ʧʦʣʴʟʫ ʵʪʦʡ ʪʝʦʨʠʠ ʛʦʚʦʨʷʪ ʥʝʩʢʦʣʴʢʦ ʚʝʱʝʡ. ʃʫʥʘ ʠʤʝʝʪ 

ʧʨʘʚʠʣʴʥʳʡ ʨʘʟʤʝʨ ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʟʫʤʥʦʡ ʦʨʙʠʪʝ. ɹʦʣʝʝ ʪʦʛʦ, ʪʝʦʨʠʷ ʟʘʭʚʘʪʘ ʦʙʲʷʩʥʷʝʪ, 

ʧʦʯʝʤʫ ʃʫʥʘ ʠ ɿʝʤʣʷ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ (ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠʣʠʚʥʦʡ ʟʘʭʚʘʪ) ʚ ʩʚʦʝʤ ʚʨʘʱʝʥʠʠ 

ʚʟʘʠʤʥʳʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʨʠʪʷʞʝʥʠʝʤ, ʪʘʢ ʯʪʦ ʃʫʥʘ ʦʙʨʘʱʝʥʘ ʢ ɿʝʤʣʝ ʚʩʝʛʜʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʩʪʦʨʦʥʦʡ. ʃʫʥʘ ʥʝʤʥʦʛʦ ʚʠʭʣʷʝʪʩʷ ʥʘ ʦʨʙʠʪʝ (ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ ʘʩʪʨʦʥʦʤʦʚ ʵʪʦ ʷʚʣʝʥʠʝ 

ʥʘʟʳʚʘʝʪʩʷ ʣʠʙʨʘʮʠʝʡ), ʥʦ ʧʨʠ ʧʨʠʣʠʚʥʦʤ ʟʘʭʚʘʪʝ ʵʪʦ ʥʦʨʤʘʣʴʥʦ. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʜʝʩʴ ʚ ʪʦʤ, ʯʪʦ, ʭʦʪʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ 

ʟʘʭʚʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʟʫʤʥʳʤ ʚʘʨʠʘʥʪʦʤ (ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʪʝʣʘ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ), 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʜʦʚʦʣʴʥʦ ʥʝʦʙʳʯʥʳʡ ʩʮʝʥʘʨʠʡ. ɼʚʠʞʝʥʠʝ ʥʝʙʝʩʥʳʭ ʪʝʣ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʪʨʝʥʠʷ, ʚ ʧʨʠʥʮʠʧʝ ʪʨʝʥʠʝ ʪʘʤ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʭʦʪʷ ʙʳ ʟʘ ʩʯʝʪ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, 

ʥʦ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʦʯʝʥʴ ʩʣʘʙʳ, ʪʘʢ ʯʪʦ ʵʥʝʨʛʠʷ ʩʦʭʨʘʥʷʝʪʩʷ. ʇʦʵʪʦʤʫ 

(ʢʠʥʝʪʠʯʝʩʢʦʡ) ʵʥʝʨʛʠʠ, ʢʦʪʦʨʫʶ çʧʘʜʘʶʱʝʝè ʪʝʣʦ ʥʘʙʠʨʘʝʪ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʜʨʫʛʦʤʫ 

ʪʝʣʫ ʟʘ ʩʯʝʪ ʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʙʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʵʪʦ ʪʝʣʦ 

ʚʥʦʚʴ ʚʳʰʣʦ ʠʟ-ʧʦʜ ʜʝʡʩʪʚʠʷ ʪʷʛʦʪʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʚʘ ʪʝʣʘ ʩʙʣʠʞʘʶʪʩʷ, ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʦʙʦʨʘʯʠʚʘʶʪʩʷ ʜʨʫʛ ʚʦʢʨʫʛ ʜʨʫʛʘ ʠ ʨʘʟʣʝʪʘʶʪʩʷ ʚʥʦʚʴ. 

ʀʣʠ ʩʪʘʣʢʠʚʘʶʪʩʷ. 

ʆʯʝʚʠʜʥʦ, ɿʝʤʣʷ ʠ ʃʫʥʘ ʥʝ ʩʜʝʣʘʣʠ ʥʠ ʪʦʛʦ ʥʠ ʜʨʫʛʦʛʦ. 

ʕʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʦʙʦʡʪʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʥʥʷʷ ɿʝʤʣʷ ʦʙʣʘʜʘʣʘ ʛʨʦʤʘʜʥʦʡ 

ʦʙʲʝʤʥʦʡ ʘʪʤʦʩʬʝʨʦʡ, ʢʦʪʦʨʘʷ ʟʘʤʝʜʣʠʣʘ ʃʫʥʫ, ʢʦʛʜʘ ʪʘ ʧʨʠʙʣʠʟʠʣʘʩʴ, ʠ ʧʨʠ ʵʪʦʤ ʥʠʯʝʛʦ ʥʝ 

ʨʘʟʨʫʰʠʣʘ. ʇʨʝʮʝʜʝʥʪ ʠʤʝʝʪʩʷ: ʩʧʫʪʥʠʢ ʅʝʧʪʫʥʘ ʊʨʠʪʦʥ ʠʩʢʣʶʯʠʪʝʣʝʥ ʥʝ ʪʦʣʴʢʦ ʩʚʦʠʤ 

ʨʘʟʤʝʨʦʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʪʘʣʴʥʳʤʠ ʣʫʥʘʤʠ ʵʪʦʡ ʧʣʘʥʝʪʳ, ʥʦ ʠ çʦʙʨʘʪʥʳʤè ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʜʚʠʞʝʥʠʷ ð ʦʥ ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʧʣʘʥʝʪʳ ʚ ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʪʦʡ, ʚ ʢʦʪʦʨʫʶ 

ʜʚʠʞʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʣ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʩʝ ʧʣʘʥʝʪʳ. ɸʩʪʨʦʥʦʤʳ ʩʯʠʪʘʶʪ, 

ʯʪʦ ʊʨʠʪʦʥ ʙʳʣ ʟʘʭʚʘʯʝʥ ʅʝʧʪʫʥʦʤ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʊʨʠʪʦʥ ʙʳʣ ʦʙʲʝʢʪʦʤ ʧʦʷʩʘ ʂʦʡʧʝʨʘ ð ʪʘʢ 

ʥʘʟʳʚʘʝʪʩʷ ʨʦʡ ʥʝʙʦʣʴʰʠʭ ʪʝʣ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʥʘ ʦʨʙʠʪʘʭ ʟʘ ʅʝʧʪʫʥʦʤ. ɺʝʨʦʷʪʥʦ, ʠʭ ʩ 

ʇʣʫʪʦʥʦʤ ʩʚʷʟʳʚʘʝʪ ʦʙʱʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ɽʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʟʘʭʚʘʪʳ ʚʩʝ ʞʝ ʩʣʫʯʘʶʪʩʷ. 

ɽʱʝ ʦʜʥʦ ʥʘʙʣʶʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʍʦʪʷ 

ʦʙʱʝʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ɿʝʤʣʠ ʠ ʃʫʥʳ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ, ʜʝʪʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʦʨʦʜ ʃʫʥʳ ʟʘʤʝʯʘʪʝʣʴʥʦ ʥʘʧʦʤʠʥʘʝʪ ʩʪʨʦʝʥʠʝ ʧʦʨʦʜ ʟʝʤʥʦʡ ʤʘʥʪʠʠ. (ʄʘʥʪʠʷ 

ʣʝʞʠʪ ʤʝʞʜʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʦʡ ʠ ʞʝʣʝʟʥʳʤ ʷʜʨʦʤ.) ʋ ʵʣʝʤʝʥʪʦʚ ʝʩʪʴ ʠʟʦʪʦʧʳ, ʧʦʯʪʠ 

ʠʜʝʥʪʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠ, ʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʩʦʩʪʘʚʦʤ ʯʘʩʪʠʮ, 

ʦʙʨʘʟʫʶʱʠʭ ʘʪʦʤʥʦʝ ʷʜʨʦ. ʊʘʢ, ʫ ʩʘʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʠʟʦʪʦʧʘ ʢʠʩʣʦʨʦʜʘ ð ʢʠʩʣʦʨʦʜʘ-16 

ð ʚ ʷʜʨʝ ʚʦʩʝʤʴ ʧʨʦʪʦʥʦʚ ʠ ʚʦʩʝʤʴ ʥʝʡʪʨʦʥʦʚ. ʋ ʢʠʩʣʦʨʦʜʘ-17 ʪʘʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʜʠʥ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʝʡʪʨʦʥ, ʫ ʢʠʩʣʦʨʦʜʘ-18 ð ʜʚʘ. ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢʠʩʣʦʨʦʜ 

ʧʦʩʨʝʜʩʪʚʦʤ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚʢʣʶʯʘʝʪʩʷ ʚ ʤʠʥʝʨʘʣʳ. ʆʙʨʘʟʮʳ ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ, 

ʧʨʠʚʝʟʝʥʥʳʝ ʥʘ ɿʝʤʣʶ ʘʩʪʨʦʥʘʚʪʘʤʠ Apollo, ʠʤʝʶʪ ʪʦ ʞʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʳʭ ʠʟʦʪʦʧʦʚ 

ʢʠʩʣʦʨʦʜʘ, ʯʪʦ ʠ ʧʦʨʦʜʳ ʟʝʤʥʦʡ ʤʘʥʪʠʠ. 

ɺ 2012 ʛʦʜʫ ʈʵʥʜʘʣʣ ʇʘʥʠʝʣʣʦ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʪʦʧʦʚ ʮʠʥʢʘ 

ʚ ʣʫʥʥʦʤ ʚʝʱʝʩʪʚʝ ʠ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʭʦʪʷ ʮʠʥʢʘ ʚʦʦʙʱʝ ʪʘʤ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ɿʝʤʣʝ, ʥʦ ʜʦʣʷ 

ʪʷʞʝʣʳʭ ʠʟʦʪʦʧʦʚ ʮʠʥʢʘ ʚʳʰʝ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʃʫʥʘ ʧʦʪʝʨʷʣʘ ʮʠʥʢ ʯʝʨʝʟ 

ʠʩʧʘʨʝʥʠʝ. ɺ 2013 ʛʦʜʫ ʛʨʫʧʧʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸʣʴʙʝʨʪʦ ʉʘʘʣʷ ʩʦʦʙʱʠʣʘ, ʯʪʦ ʘʪʦʤʳ 

ʚʦʜʦʨʦʜʘ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʣʫʥʥʦʝ ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ ʠ ʦʣʠʚʠʥ, ʠʤʝʶʪ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ, ʦʯʝʥʴ 

ʙʣʠʟʢʠʡ ʢ ʩʦʩʪʘʚʫ ʟʝʤʥʦʡ ʚʦʜʳ. ɽʩʣʠ ʙʳ ɿʝʤʣʷ ʠ ʃʫʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʪʜʝʣʴʥʦ, 

ʪʦ ʚʨʷʜ ʣʠ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʚ ʥʠʭ ʧʦʣʫʯʠʣʩʷ ʥʘʩʪʦʣʴʢʦ ʧʦʭʦʞʠʡ. 

ʇʨʦʩʪʝʡʰʝʝ ʦʙʲʷʩʥʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʜʚʘ ʪʝʣʘ ʠʤʝʶʪ ʦʙʱʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʚ ʩʪʨʦʝʥʠʠ ʷʜʨʘ. ʆʜʥʘʢʦ ʝʩʪʴ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʦʙʲʷʩʥʝʥʠʝ: ʚʦʟʤʦʞʥʦ, 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʥʠ ʦʪʜʝʣʴʥʦ ʠ ʩʦʩʪʘʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʤʝʣʠ ʨʘʟʥʳʡ, ʥʦ ʧʦʟʞʝ 

ʧʝʨʝʤʝʰʘʣʠʩʴ. 
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ʈʘʩʩʤʦʪʨʠʤ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʦʙʲʷʩʥʝʥʠʠ. ʉʠʩʪʝʤʘ ɿʝʤʣʷ ð ʃʫʥʘ ʦʙʣʘʜʘʝʪ 

ʥʝʦʙʳʯʥʦ ʙʦʣʴʰʠʤ ʤʦʤʝʥʪʦʤ ʠʤʧʫʣʴʩʘ. ʅʘ ɿʝʤʣʝ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʞʝʣʝʟʘ, ʯʝʤ ʥʘ ʃʫʥʝ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʣʫʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦ ʠʟʦʪʦʧʥʦʤʫ ʩʦʩʪʘʚʫ ʦʯʝʥʴ ʧʦʭʦʞʘ ʥʘ ʟʝʤʥʫʶ ʤʘʥʪʠʶ. ʃʫʥʘ 

ʥʝʦʙʳʯʥʦ ʚʝʣʠʢʘ ʠ ʧʨʠʣʠʚʥʦ ʟʘʤʢʥʫʪʘ ʥʘ ʩʚʦʝ ʮʝʥʪʨʘʣʴʥʦʝ ʪʝʣʦ ð ɿʝʤʣʶ. ʃʶʙʘʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʘʷ ʪʝʦʨʠʷ, ʯʪʦʙʳ ʙʳʪʴ ʭʦʪʴ ʩʢʦʣʴʢʦ-ʪʦ ʧʨʘʚʜʦʧʦʜʦʙʥʦʡ, ʜʦʣʞʥʘ ʦʙʲʷʩʥʠʪʴ ʵʪʠ 

ʥʘʙʣʶʜʝʥʠʷ ʠʣʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʝ ʜʦʣʞʥʘ ʠʤ ʧʨʦʪʠʚʦʨʝʯʠʪʴ. ʆʜʥʘʢʦ ʥʠ ʦʜʥʘ ʠʟ ʧʨʦʩʪʳʭ 

ʪʝʦʨʠʡ ʵʪʦʛʦ ʥʝ ʜʝʣʘʝʪ. ɺʩʧʦʤʥʠʤ ʧʨʠʥʮʠʧ ʐʝʨʣʦʢʘ ʍʦʣʤʩʘ, ʜʘʚʥʦ ʫʞʝ ʧʨʝʚʨʘʪʠʚʰʠʡʩʷ ʚ 

ʢʣʠʰʝ: çɽʩʣʠ ʦʪʙʨʦʩʠʪʴ ʚʩʝ ʥʝʚʦʟʤʦʞʥʦʝ, ʪʦ, ʯʪʦ ʦʩʪʘʥʝʪʩʷ, ʠ ʙʫʜʝʪ ʦʪʚʝʪʦʤ, ʢʘʢʠʤ ʙʳ 

ʥʝʚʝʨʦʷʪʥʳʤ ʦʥ ʥʠ ʢʘʟʘʣʩʷè. ʀ ʧʨʦʩʪʝʡʰʠʤ ʦʙʲʷʩʥʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤ ʥʘʰʠʤ 

ʜʘʥʥʳʤ, ʙʫʜʝʪ ʪʦ, ʢʦʪʦʨʦʝ ʜʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XX ʚʝʢʘ ʘʩʪʨʦʥʦʤʳ ʦʪʚʝʨʛʣʠ ʙʳ ʧʨʦʩʪʦ ʧʦʪʦʤʫ, 

ʯʪʦ ʦʥʦ ʚʳʛʣʷʜʠʪ ʩʣʠʰʢʦʤ ʥʝʚʝʨʦʷʪʥʳʤ. ɸ ʠʤʝʥʥʦ: ʯʪʦ ɿʝʤʣʷ ʩʪʦʣʢʥʫʣʘʩʴ ʩ ʢʘʢʠʤ-ʪʦ ʜʨʫʛʠʤ 

ʪʝʣʦʤ, ʥʘʩʪʦʣʴʢʦ ʤʘʩʩʠʚʥʳʤ, ʯʪʦ ʩʪʦʣʢʥʦʚʝʥʠʝ ʨʘʩʧʣʘʚʠʣʦ ʦʙʘ ʪʝʣʘ. ʇʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ 

ʨʘʩʧʣʘʚʣʝʥʥʳʭ ʧʦʨʦʜ ʚʳʧʣʝʩʥʫʣʘʩʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʦʙʨʘʟʦʚʘʣʘ ʃʫʥʫ, ʘ ʪʦ, ʯʪʦ ʩʤʝʰʘʣʦʩʴ ʩ 

ɿʝʤʣʝʡ, ʚʥʝʩʣʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʝʝ ʤʘʥʪʠʶ. 

ɻʠʧʦʪʝʟʘ ʛʠʛʘʥʪʩʢʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʚ ʝʝ ʧʨʝʜʧʦʯʠʪʘʝʤʦʡ ʥʳʥʯʝ ʠʥʢʘʨʥʘʮʠʠ ʜʘʪʠʨʫʝʪʩʷ 1984 

ʛʦʜʦʤ. ʊʝʣʦ, ʩ ʢʦʪʦʨʳʤ ʩʪʦʣʢʥʫʣʘʩʴ ɿʝʤʣʷ, ʜʘʞʝ ʠʤʝʝʪ ʢʦʥʢʨʝʪʥʦʝ ʥʘʟʚʘʥʠʝ: ʊʝʡʷ. ɽʜʠʥʦʨʦʛ, 

ʧʨʘʚʜʘ, ʪʦʞʝ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ, ʥʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɽʩʣʠ ʊʝʡʷ ʢʦʛʜʘ-ʪʦ ʩʫʱʝʩʪʚʦʚʘʣʘ, ʪʦ ʢʘʢʠʝ-ʪʦ 

ʩʣʝʜʳ ʵʪʦʛʦ ʤʦʛʣʠ ʩʦʭʨʘʥʠʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʃʫʥʝ ʠ ʚ ʛʣʫʙʠʥʘʭ ɿʝʤʣʠ, ʪʘʢ ʯʪʦ ʧʨʠʜʝʪʩʷ ʦʙʭʦʜʠʪʴʩʷ 

ʢʦʩʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʀʜʝʠ ʨʝʜʢʦ ʙʳʚʘʶʪ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʦʨʠʛʠʥʘʣʴʥʳʤʠ, ʚʦʪ ʠ ʵʪʘ ʚʦʩʭʦʜʠʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʢ 

ʈʝʜʞʠʥʘʣʴʜʫ ɼʘʣʠ. ɺ ʩʚʦʝ ʚʨʝʤʷ ʦʥ ʚʦʟʨʘʞʘʣ ɼʘʨʚʠʥʫ ʩ ʝʛʦ ʪʝʦʨʠʝʡ ʨʘʟʨʫʰʝʥʠʷ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, 

ʯʪʦ ʝʩʣʠ ʧʦʩʯʠʪʘʪʴ ʘʢʢʫʨʘʪʥʦ, ʪʦ ʥʳʥʝʰʥʷʷ ʦʨʙʠʪʘ ʃʫʥʳ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘʟʘʜ ʚʦ ʚʨʝʤʝʥʠ 

ʥʝ ʧʨʠʚʦʜʠʪʩʷ ʪʦʯʥʦ ʢ ɿʝʤʣʝ. ʇʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ, ʫʪʚʝʨʞʜʘʣ ɼʘʣʠ, ʧʦʣʫʯʠʣʦʩʴ ʙʳ ʥʘʤʥʦʛʦ 

ʣʫʯʰʝ. ɻʣʘʚʥʦʡ ʦʯʝʚʠʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʙʳʣ ʚʦʧʨʦʩ: ʩʪʦʣʢʥʦʚʝʥʠʝ ʩ ʯʝʤ? ɺ ʪʝ ʜʥʠ 

ʘʩʪʨʦʥʦʤʳ ʠ ʤʘʪʝʤʘʪʠʢʠ ʩʯʠʪʘʣʠ, ʯʪʦ ʧʣʘʥʝʪʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʩʚʦʠʭ ʥʳʥʝʰʥʠʭ 

ʦʨʙʠʪʘʭ. ʅʦ ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʢʦʤʧʴʶʪʝʨʳ ʥʘʙʠʨʘʣʠ ʤʦʱʴ ʠ ʫʯʝʥʳʝ ʧʦʣʫʯʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʩʣʝʜʩʪʚʠʷʭ ʅʴʶʪʦʥʦʚʦʡ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʩʪʘʥʦʚʠʣʦʩʴ ʷʩʥʦ, ʯʪʦ ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʩʝ ʚʨʝʤʷ 

ʤʝʥʷʣʘʩʴ, ʧʨʠʯʝʤ ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʢʦ. ɺ 1975 ʛʦʜʫ ʋʠʣʴʷʤ ʍʘʨʪʤʘʥʥ ʠ ɼʦʥʘʣʴʜ ɼʵʚʠʩ ʧʨʦʚʝʣʠ 

ʨʘʩʯʝʪʳ, ʧʦ ʢʦʪʦʨʳʤ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʝʪ ʚ ʩʠʩʪʝʤʝ ʦʩʪʘʣʦʩʴ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʚʦʙʦʜʥʳʭ 

ʪʝʣ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ. ɺʦʟʤʦʞʥʦ, ʵʪʠ ʪʝʣʘ ʙʳʣʠ ʟʘʭʚʘʯʝʥʳ ʠ ʩʪʘʣʠ ʣʫʥʘʤʠ, ʘ ʚʦʟʤʦʞʥʦ, 

ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʯʝʤ-ʪʦ ð ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʣʠ ʩ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʧʣʘʥʝʪʦʡ. ɺʦʪ ʧʨʠ ʪʘʢʦʤ 

ʩʪʦʣʢʥʦʚʝʥʠʠ, ʫʪʚʝʨʞʜʘʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʠ ʤʦʛʣʘ ʦʙʨʘʟʦʚʘʪʴʩʷ ʃʫʥʘ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ 

ʤʥʦʛʠʤʠ ʝʝ ʩʚʦʡʩʪʚʘʤʠ. 

ɺ 1976 ʛʦʜʫ ʕʣʝʩʪʝʨ ʂʵʤʝʨʦʥ ʠ ʋʠʣʴʷʤ ʋʦʨʜ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʩ ɿʝʤʣʝʡ ʩʪʦʣʢʥʫʣʘʩʴ 

ʜʨʫʛʘʷ ʧʣʘʥʝʪʘ ʨʘʟʤʝʨʦʤ ʩ ʄʘʨʩ ʠ ʯʘʩʪʴ ʚʝʱʝʩʪʚʘ ʧʨʠ ʵʪʦʤ ʚʳʧʣʝʩʥʫʣʘʩʴ ʦʜʥʦʡ ʛʠʛʘʥʪʩʢʦʡ 

ʢʘʧʣʝʡ ʠ ʦʙʨʘʟʦʚʘʣʘ ʃʫʥʫ. ʈʘʟʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʚʝʣʠ ʙʳ ʩʝʙʷ ʧʦ-ʨʘʟʥʦʤʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʦʱʥʳʭ 

ʩʠʣ ʠ ʪʝʧʣʘ, ʧʦʨʦʞʜʝʥʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʝʤ. ʉʠʣʠʢʘʪʥʳʝ ʧʦʨʦʜʳ (ʥʘ ʦʙʦʠʭ ʪʝʣʘʭ) ʠʩʧʘʨʠʣʠʩʴ ʙʳ, 

ʥʦ ʞʝʣʝʟʥʦʝ ʷʜʨʦ ɿʝʤʣʠ ʠ ʣʶʙʦʝ ʤʝʪʘʣʣʠʯʝʩʢʦʝ ʷʜʨʦ, ʝʩʣʠ ʙʳ ʚʨʝʟʘʚʰʝʝʩʷ ʪʝʣʦ ʠʤ ʦʙʣʘʜʘʣʦ, 

ʦʩʪʘʣʠʩʴ ʙʳ ʥʘ ʤʝʩʪʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʞʝʣʝʟʘ ʚ ʩʦʩʪʘʚʝ ʃʫʥʳ ʦʢʘʟʘʣʦʩʴ ʙʳ ʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ 

ʩʦʩʪʘʚʝ ɿʝʤʣʠ, ʘ ʚʦʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʦʨʦʜʳ ʃʫʥʳ ʠ ʤʘʥʪʠʷ ɿʝʤʣʠ, ʩʢʦʥʜʝʥʩʠʨʦʚʘʚʰʠʝʩʷ 

ʦʙʨʘʪʥʦ ʠʟ ʠʩʧʘʨʠʚʰʠʭʩʷ ʩʠʣʠʢʘʪʦʚ, ʦʢʘʟʘʣʠʩʴ ʙʳ ʦʯʝʥʴ ʧʦʭʦʞʠ ʧʦ ʩʦʩʪʘʚʫ. 

ɺ 1980-ʝ ʛʦʜʳ ʂʵʤʝʨʦʥ ʧʨʦʚʝʣ ʩ ʨʘʟʥʳʤʠ ʢʦʣʣʝʛʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʪʘʢʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʣʫʯʰʝ ʚʩʝʛʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʜʘʥʥʳʤ ʠ ʥʘʙʣʶʜʝʥʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʦʣʢʥʦʚʝʥʠʝ ɿʝʤʣʠ ʩ ʪʝʣʦʤ ʨʘʟʤʝʨʦʤ ʩ 

ʄʘʨʩ ð ʊʝʡʝʡ. ʇʦʥʘʯʘʣʫ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʊʝʡʷ ʤʦʛʣʘ ʧʨʦʩʪʦ ʚʳʧʣʝʩʥʫʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʯʘʩʪʴ 

ʟʝʤʥʦʡ ʤʘʥʪʠʠ, ʚʥʝʩʷ ʧʨʠ ʵʪʦʤ ʦʯʝʥʴ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʦʨʦʜʳ, ʠʟ 

ʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʘʣʘʩʴ ʃʫʥʘ. ʕʪʦ ʦʙʲʷʩʥʠʣʦ ʙʳ ʙʣʠʟʢʦʝ ʩʭʦʜʩʪʚʦ ʜʚʫʭ ʪʠʧʦʚ ʧʦʨʦʜ. ɺ ʩʘʤʦʤ 

ʜʝʣʝ, ʙʣʠʟʦʩʪʴ ʧʦ ʩʦʩʪʘʚʫ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʦʨʦʜ ʃʫʥʳ ʠ ʧʦʨʦʜ ʤʘʥʪʠʠ ɿʝʤʣʠ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ 

ʢʘʢ ʩʠʣʴʥʳʡ ʜʦʚʦʜ ʚ ʧʦʣʴʟʫ ʛʠʧʦʪʝʟʳ ʫʜʘʨʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʃʫʥʳ. 

ɸʩʪʨʦʥʦʤʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʧʨʠʥʠʤʘʣʠ ʵʪʫ ʠʜʝʶ ʜʦ ʩʘʤʦʛʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ. 

ʊʝʡʷ ʚʨʝʟʘʣʘʩʴ ʚ ʧʝʨʚʦʟʜʘʥʥʫʶ ɿʝʤʣʶ ʧʦʯʪʠ ʩʨʘʟʫ (ʧʦ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʤ ʤʝʨʢʘʤ) ʧʦʩʣʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʤʝʞʜʫ 4,50 ʠ 4,45 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ. ɼʚʘ ʤʠʨʘ 
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ʩʪʦʣʢʥʫʣʠʩʴ ʥʝ ʣʦʙ ʚ ʣʦʙ, ʘ ʧʦʜ ʫʛʣʦʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 45Á. ʉʪʦʣʢʥʦʚʝʥʠʝ ʙʳʣʦ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʤʝʜʣʝʥʥʳʤ (ʦʧʷʪʴ ʞʝ ʧʦ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʤ ʤʝʨʢʘʤ) ʠ ʧʨʦʭʦʜʠʣʦ ʥʘ ʩʢʦʨʦʩʪʠ ʦʢʦʣʦ ʯʝʪʳʨʝʭ 

ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʝʩʣʠ ʙʳ ʫ ʊʝʡʠ ʙʳʣʦ ʞʝʣʝʟʥʦʝ ʷʜʨʦ, ʪʦ ʦʥʦ 

ʩʤʝʰʘʣʦʩʴ ʙʳ ʩ ʦʩʥʦʚʥʦʡ ʤʘʩʩʦʡ ɿʝʤʣʠ. ɹʫʜʫʯʠ ʪʷʞʝʣʝʝ ʤʘʥʪʠʡʥʳʭ ʧʦʨʦʜ, ʚʩʝ ʵʪʦ ʜʦʣʞʥʦ ʙʳʣʦ 

ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʛʣʫʙʠʥʫ ʠ ʦʙʲʝʜʠʥʠʪʴʩʷ ʩ ʷʜʨʦʤ ɿʝʤʣʠ; ʥʝ ʟʘʙʳʚʘʡʪʝ, ʯʪʦ ʚʩʝ ʧʦʨʦʜʳ ʥʘ ʵʪʦʡ 

ʩʪʘʜʠʠ ʙʳʣʠ ʨʘʩʧʣʘʚʣʝʥʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʚ ʩʦʩʪʘʚʝ ɿʝʤʣʠ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʞʝʣʝʟʘ, ʯʝʤ ʚ 

ʩʦʩʪʘʚʝ ʃʫʥʳ. ʇʨʠʤʝʨʥʦ ʧʷʪʘʷ ʯʘʩʪʴ ʤʘʥʪʠʠ ʊʝʡʠ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʥʳʭ ʩʠʣʠʢʘʪʥʳʭ 

ʧʦʨʦʜ ʙʳʣʦ ʚʳʙʨʦʰʝʥʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦʣʦʚʠʥʘ ʚʳʙʨʦʰʝʥʥʦʛʦ ʦʢʘʟʘʣʘʩʴ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʥʘ 

ʦʢʦʣʦʟʝʤʥʦʡ ʦʨʙʠʪʝ ʠ ʩʦʙʨʘʣʘʩʴ ʚʦʝʜʠʥʦ, ʦʙʨʘʟʦʚʘʚ ʃʫʥʫ. ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʚʳʰʣʘ ʠʟ-ʧʦʜ 

ʜʝʡʩʪʚʠʷ ʪʷʛʦʪʝʥʠʷ ɿʝʤʣʠ ʠ ʦʢʘʟʘʣʘʩʴ ʥʘ ʦʨʙʠʪʝ ʚʦʢʨʫʛ ʉʦʣʥʮʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ 

ʦʩʪʘʣʘʩʴ ʥʘ ʦʨʙʠʪʘʭ, ʙʣʠʟʢʠʭ ʢ ʟʝʤʥʦʡ, ʧʦʵʪʦʤʫ ʩʦ ʚʨʝʤʝʥʝʤ ʩʪʦʣʢʥʫʣʘʩʴ ʣʠʙʦ ʩ ɿʝʤʣʝʡ, ʣʠʙʦ ʩʦ 

ʩʚʝʞʝʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʃʫʥʦʡ. ʄʥʦʛʠʝ ʣʫʥʥʳʝ ʢʨʘʪʝʨʳ ʚʦʟʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʤʝʥʥʦ ʵʪʠʭ 

ʚʪʦʨʠʯʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ. ʆʜʥʘʢʦ ʥʘ ɿʝʤʣʝ ʵʨʦʟʠʷ ʠ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ ʩʪʝʨʣʠ ʩʣʝʜʳ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʦʜʦʙʥʳʭ ʢʨʘʪʝʨʦʚ. 

ʉʪʦʣʢʥʦʚʝʥʠʝ ʩ ʊʝʡʝʡ ʜʦʙʘʚʠʣʦ ɿʝʤʣʝ ʤʘʩʩʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦ ʝʝ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ: 

ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʦʥʘ ʩʪʘʣʘ ʚʨʘʱʘʪʴʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʢʘʞʜʳʝ ʧʷʪʴ ʯʘʩʦʚ. ʉʣʝʛʢʘ ʩʧʣʶʱʝʥʥʘʷ 

ʬʦʨʤʘ ɿʝʤʣʠ, ʩʞʘʪʘʷ ʫ ʧʦʣʶʩʦʚ, ʨʘʟʚʠʚʘʣʘ ʧʨʠʣʠʚʥʳʝ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ 

ʩʦʨʠʝʥʪʠʨʦʚʘʣʠ ʦʨʙʠʪʫ ʃʫʥʳʚʜʦʣʴ ʟʝʤʥʦʛʦ ʵʢʚʘʪʦʨʘ ʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʠ ʝʝ ʪʘʤ. 

ʀʟʤʝʨʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʨʘ ʃʫʥ rʥʘ ʪʦʡ ʩʪʦʨʦʥʝ, ʯʪʦ ʩʝʡʯʘʩ ʦʙʨʘʱʝʥʘ ʦʪ ɿʝʤʣʠ, ʪʦʣʱʝ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʚʳʧʣʝʩʥʫʪʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʦʨʙʠʪʝ ɿʝʤʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʝ 

ʧʦʧʘʣʘ ʚ ʩʦʙʠʨʘʝʤʫʶ ʃʫʥʫ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʪʦʯʢʝ ʃʘʛʨʘʥʞʘè, ʪʦ ʝʩʪʴ ʥʘ ʪʦʡ ʞʝ 

ʦʨʙʠʪʝ, ʯʪʦ ʃʫʥʘ, ʥʦ ʥʘ 60Á ʚʧʝʨʝʜʠ ʥʝʝ (ʩʤ. ʛʣʘʚʫ 5), ʩʦʙʨʘʣʘʩʴ ʚʪʦʨʘʷ ʣʫʥʘ, ʧʦʤʝʥʴʰʝ. ʏʝʨʝʟ 10 

ʤʠʣʣʠʦʥʦʚ ʣʝʪ, ʧʦʩʢʦʣʴʢʫ ʦʙʘ ʪʝʣʘ ʤʝʜʣʝʥʥʦ ʜʨʝʡʬʦʚʘʣʠ ʧʨʦʯʴ ʦʪ ɿʝʤʣʠ, ʵʪʘ ʪʦʯʢʘ ʩʪʘʣʘ 

ʥʝʩʪʘʙʠʣʴʥʦʡ, ʠ ʤʝʥʴʰʘʷ ʣʫʥʘ ʩʪʦʣʢʥʫʣʘʩʴ ʩ ʙʦʣʴʰʝʡ. ʇʨʠ ʵʪʦʤ ʝʝ ʚʝʱʝʩʪʚʦ ʨʘʩʧʨʝʜʝʣʠʣʦʩʴ ʧʦ 

ʜʘʣʴʥʝʡ ʩʪʦʨʦʥʝ ʃʫʥʳ, ʩʜʝʣʘʚ ʢʦʨʫ ʪʦʣʱʝ. 

***  

ʗ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶ ʩʣʦʚʘ çʤʦʜʝʣʠʨʦʚʘʥʠʝè ʠ çʨʘʩʯʝʪè, ʥʦ ʚʳ ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ, ʯʪʦ 

ʥʝʚʦʟʤʦʞʥʦ ʥʠʯʝʛʦ ʧʦʩʯʠʪʘʪʴ, ʝʩʣʠ ʥʝ ʟʥʘʝʰʴ, ʯʪʦ ʠʤʝʥʥʦ ʠ ʢʘʢ ʥʫʞʥʦ ʚʳʯʠʩʣʠʪʴ, ʠ 

ʥʝʚʦʟʤʦʞʥʦ ʥʠʯʝʛʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ, ʧʨʦʩʪʦ çʧʦʩʣʘʚ ʵʪʦ ʚ ʢʦʤʧʴʶʪʝʨè. ʂʪʦ-ʪʦ ʜʦʣʞʝʥ 

ʩʧʣʘʥʠʨʦʚʘʪʴ ʚʳʯʠʩʣʝʥʠʷ ʜʦ ʤʝʣʴʯʘʡʰʠʭ ʧʦʜʨʦʙʥʦʩʪʝʡ; ʢʪʦ-ʪʦ ʜʦʣʞʝʥ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ, 

ʢʦʪʦʨʘʷ ʩʢʘʞʝʪ ʢʦʤʧʴʶʪʝʨʫ, ʯʪʦ ʠ ʢʘʢ ʩʯʠʪʘʪʴ. ʕʪʠ ʟʘʜʘʯʠ ʨʝʜʢʦ ʙʳʚʘʶʪ ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʨʝʰʘʶʪʩʷ ʣʝʛʢʦ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ð ʫʞʘʩʘʶʱʝ ʩʣʦʞʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʟʘʜʘʯʘ. 

ɺʝʱʝʩʪʚʦ ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʪʝʣ ʤʦʞʝʪ ʙʳʪʴ ʪʚʝʨʜʳʤ, ʞʠʜʢʠʤ ʠʣʠ ʛʘʟʦʦʙʨʘʟʥʳʤ, ʘ ʢ ʢʘʞʜʦʤʫ ʠʟ 

ʵʪʠʭ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʠʤʳ ʨʘʟʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ, ʪʨʝʙʫʶʱʠʝ ʨʘʟʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʬʦʨʤʫʣʠʨʦʚʦʢ. ɺ ʩʪʦʣʢʥʦʚʝʥʠʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʯʝʪʳʨʝ ʪʠʧʘ ʚʝʱʝʩʪʚʘ ð ʵʪʦ 

ʢʦʨʘ ʠ ʤʘʥʪʠʷ ʜʣʷ ʊʝʡʠ ʠ ʪʦ ʞʝ ʜʣʷ ɿʝʤʣʠ. ʇʦʨʦʜʳ, ʚ ʢʘʢʦʤ ʙʳ ʩʦʩʪʦʷʥʠʠ ʦʥʠ ʥʠ ʙʳʣʠ, ʤʦʛʫʪ 

ʜʨʦʙʠʪʴʩʷ ʥʘ ʢʫʩʢʠ ʠ ʩʪʘʣʢʠʚʘʪʴʩʷ. ʀʭ ʜʚʠʞʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ çʫʩʣʦʚʠʷʤʠ ʩʚʦʙʦʜʥʦʛʦ ʢʨʘʷè; 

ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʞʠʜʢʦʩʪʥʘʷ ʜʠʥʘʤʠʢʘ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝ ʚ ʟʘʤʢʥʫʪʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʩʪʝʥʘʤʠ. ʅʘʧʨʦʪʠʚ, ʞʠʜʢʦʩʪʴ ʩʘʤʘ çʨʝʰʘʝʪè, ʛʜʝ ʧʨʦʡʜʝʪ ʝʝ ʛʨʘʥʠʮʘ, ʠ ʝʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʤʝʥʷʝʪʩʷ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʞʠʜʢʦʩʪʴ ʜʚʠʞʝʪʩʷ. ʈʘʟʙʠʨʘʪʴʩʷ ʩʦ ʩʚʦʙʦʜʥʳʤ 

ʢʨʘʝʤ ð ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ, ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦ ð ʥʘʤʥʦʛʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ. ʅʘʢʦʥʝʮ, 

ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʜʝʡʩʪʚʫʶʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ð ʘ ʟʥʘʯʠʪ, ʥʝʣʠʥʝʡʥʳʝ ð ʩʠʣʳ. ʊʦ ʝʩʪʴ ʚʤʝʩʪʦ 

ʪʦʛʦ, ʯʪʦʙʳ ʤʝʥʷʪʴʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʩʪʦʷʥʠʶ, ʦʥʠ ʤʝʥʷʶʪʩʷ ʧʦ ʦʙʨʘʪʥʦ-ʢʚʘʜʨʘʪʠʯʥʦʤʫ 

ʟʘʢʦʥʫ. ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʥʝʣʠʥʝʡʥʳʝ ʫʨʘʚʥʝʥʠʷ ʨʝʰʘʪʴ ʥʘʤʥʦʛʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʣʠʥʝʡʥʳʝ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʫʯʥʳʭ ʨʘʩʯʝʪʘʭ, ʥʠʢʘʢ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʨʝʰʠʪʴ ʜʘʞʝ ʫʧʨʦʱʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʵʪʦʡ ʟʘʜʘʯʠ. ɹʳʩʪʨʳʝ ʢʦʤʧʴʶʪʝʨʳ ʩ ʙʦʣʴʰʠʤʠ 

ʦʙʲʝʤʘʤʠ ʧʘʤʷʪʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʟʘʜʘʯʫ ʧʨʠ ʧʦʤʦʱʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʘ ʟʘʪʝʤ ʧʨʦʚʦʜʷʪ 

ʤʥʦʞʝʩʪʚʦ ʚʳʯʠʩʣʝʥʠʡʤʝʪʦʜʦʤ çʛʨʫʙʦʡ ʩʠʣʳè, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʨʠʙʣʠʞʝʥʥʳʡ ʦʪʚʝʪ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʤʦʜʝʣʝʡ ʩʪʘʣʢʠʚʘʶʱʠʝʩʷ ʪʝʣʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʢʘʧʣʠ ʣʠʧʢʦʡ ʞʠʜʢʦʩʪʠ, 

ʩʧʦʩʦʙʥʳʝ ʢʘʢ ʨʘʟʙʠʚʘʪʴʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʢʘʧʣʠ, ʪʘʢ ʠ ʩʣʠʚʘʪʴʩʷ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʝ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʢʘʧʣʠ ʠʤʝʶʪ ʨʘʟʤʝʨʳ ʧʣʘʥʝʪ; ʢʘʧʣʠ, ʥʘ ʢʦʪʦʨʳʝ ʦʥʠ ʜʨʦʙʷʪʩʷ, ʤʝʥʴʰʝ, ʥʦ 

ʪʦʣʴʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʥʝʪʘʤʠ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʜʦʚʦʣʴʥʦ ʚʝʣʠʢʠ. 
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ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʞʠʜʢʦʩʪʠ ʚʦʩʭʦʜʠʪ ʢ XVIII ʚʝʢʫ, ʢ ʃʝʦʥʘʨʜʫ ʕʡʣʝʨʫ ʠ 

ɼʘʥʠʠʣʫ ɹʝʨʥʫʣʣʠ. ʆʥʘ ʬʦʨʤʫʣʠʨʫʝʪ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ ʚ 

ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʦʧʠʩʳʚʘʶʱʝʛʦ, ʢʘʢ ʩʢʦʨʦʩʪʴ ʞʠʜʢʦʩʪʠ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʠʟʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʚ ʦʪʚʝʪ ʥʘ ʜʝʡʩʪʚʫʶʱʠʝ ʩʠʣʳ. ʊʘʢʠʝ ʫʨʘʚʥʝʥʠʷ ʥʝ ʨʝʰʘʶʪʩʷ ʚ 

ʬʦʨʤʫʣʴʥʦʤ ʚʠʜʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʩʪʝʡʰʠʭ ʩʣʫʯʘʝʚ, ʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʦʯʝʥʴ ʪʦʯʥʳʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʠʭ ʨʝʰʝʥʠʷ. ʉʝʨʴʝʟʥʳʡ ʚʦʧʨʦʩ ʟʜʝʩʴ ð ʧʨʠʨʦʜʘ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʚ 

ʧʨʠʥʮʠʧʝ ʪʨʝʙʫʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʞʠʜʢʦʩʪʠ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʥʝʢʦʪʦʨʦʡ ʦʙʣʘʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʜʥʘʢʦ ʜʘʞʝ ʢʦʤʧʴʶʪʝʨʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʦʠʟʚʝʩʪʠ ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʨʘʩʯʝʪʦʚ, 

ʧʦʵʪʦʤʫ ʤʳ çʜʠʩʢʨʝʪʠʟʠʨʫʝʤè ʫʨʘʚʥʝʥʠʝ: ʘʧʧʨʦʢʩʠʤʠʨʫʝʤ ʝʛʦ ʩʚʷʟʘʥʥʳʤ ʫʨʘʚʥʝʥʠʝʤ, ʚ 

ʢʦʪʦʨʦʤ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʣʠʰʴ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʪʦʯʝʢ. ɺ ʧʨʦʩʪʝʡʰʝʤ ʤʝʪʦʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʚʳʙʦʨʢʠ ʜʣʷ ʚʩʝʛʦ ʦʙʲʝʤʘ ʞʠʜʢʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʟʣʳ ʥʝʢʦʪʦʨʦʡ ʨʝʰʝʪʢʠ, ʚ 

ʢʦʪʦʨʳʭ ʠ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦʡ ʨʝʰʝʪʢʝ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʧʦʣʫʯʘʝʪʩʷ ʥʝʧʣʦʭʘʷ. 

ʂ ʥʝʩʯʘʩʪʴʶ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʩʣʠʰʢʦʤ ʛʦʜʠʪʩʷ ʜʣʷ ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʢʘʧʝʣʴ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠ 

ʨʘʟʙʠʚʘʥʠʠ ʢʘʧʣʠ ʧʦʣʝ ʩʢʦʨʦʩʪʠ ʧʦʣʫʯʘʝʪ ʨʘʟʨʳʚʳ. ʅʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪ ʭʠʪʨʦʫʤʥʳʡ ʚʘʨʠʘʥʪ 

ʤʝʪʦʜʘ ʨʝʰʝʪʢʠ. ʆʥ ʨʘʙʦʪʘʝʪ ʜʘʞʝ ʪʦʛʜʘ, ʢʦʛʜʘ ʢʘʧʣʠ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʠʣʠ, 

ʥʘʦʙʦʨʦʪ, ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʝ. ʕʪʦʪ ʤʝʪʦʜ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʛʠʜʨʦʜʠʥʘʤʠʢʘ 

ʩʛʣʘʞʝʥʥʳʭ ʯʘʩʪʠʮ, ʨʘʟʙʠʚʘʝʪ ʞʠʜʢʦʩʪʴ ʥʘ ʩʦʩʝʜʥʠʝ çʯʘʩʪʠʮʳè ð ʢʨʦʭʦʪʥʳʝ ʦʙʣʘʩʪʠ. ʅʦ 

ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʨʝʰʝʪʢʫ, ʤʳ ʩʣʝʜʫʝʤ ʟʘ ʯʘʩʪʠʮʘʤʠ ʠ ʩʣʝʜʠʤ, 

ʢʘʢ ʦʥʠ ʦʪʟʳʚʘʶʪʩʷ ʥʘ ʜʝʡʩʪʚʫʶʱʠʝ ʩʠʣʳ. ɽʩʣʠ ʩʦʩʝʜʥʠʝ ʯʘʩʪʠʮʳ ʜʚʠʞʫʪʩʷ ʧʨʠʤʝʨʥʦ ʩ 

ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʢʘʧʣʝ ʠ ʦʩʪʘʥʫʪʩʷ ʚ ʥʝʡ. 

ʅʦ ʝʩʣʠ ʩʦʩʝʜʥʠʝ ʯʘʩʪʠʮʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʣʠ ʠʤʝʶʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʳʝ ʩʢʦʨʦʩʪʠ, ʪʦ ʢʘʧʣʷ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ. 

 
ʄʘʪʝʤʘʪʠʢʘ ʜʦʙʠʚʘʝʪʩʷ ʪʘʢʦʛʦ ʵʬʬʝʢʪʘ, çʩʛʣʘʞʠʚʘʷè ʢʘʞʜʫʶ ʯʘʩʪʠʮʫ ʠ ʧʨʝʚʨʘʱʘʷ ʝʝ ʚ 

ʩʚʦʝʛʦ ʨʦʜʘ ʤʷʛʢʠʡ ʧʫʰʠʩʪʳʡ ʰʘʨʠʢ (ʥʘʟʳʚʘʝʪʩʷ ʵʪʦ ʩʬʝʨʠʯʝʩʢʦʡ ʧʝʨʝʢʨʳʚʘʶʱʝʡʩʷ 

ʢʝʨʥʬʫʥʢʮʠʝʡ), ʘ ʟʘʪʝʤ ʥʘʢʣʘʜʳʚʘʷ ʵʪʠ ʰʘʨʠʢʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʂʘʞʜʳʡ ʰʘʨʠʢ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʚʦʝʡ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʦʡ, ʠ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ, ʢʘʢ ʵʪʠ ʪʦʯʢʠ ʜʚʠʞʫʪʩʷ ʩ 

ʭʦʜʦʤ ʚʨʝʤʝʥʠ. ʄʘʪʝʤʘʪʠʢʠ ʥʘʟʳʚʘʶʪ ʫʨʘʚʥʝʥʠʝ ʪʘʢʦʛʦ ʨʦʜʘ ʟʘʜʘʯʝʡ n ʪʝʣ, ʛʜʝ n ð ʯʠʩʣʦ ʪʦʯʝʢ, 

ʠʣʠ, ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ, ʯʠʩʣʦ ʧʫʰʠʩʪʳʭ ʰʘʨʠʢʦʚ. 

***  

ɺʩʝ ʵʪʦ ʦʯʝʥʴ ʭʦʨʦʰʦ, ʥʦ ʟʘʜʘʯʘ n ʪʝʣ ʪʨʫʜʥʘ. ʂʝʧʣʝʨ ʠʩʩʣʝʜʦʚʘʣ ʟʘʜʘʯʫ ʜʚʫʭ ʪʝʣ ð ʦʨʙʠʪʫ 

ʄʘʨʩʘ ð ʠ ʩʜʝʣʘʣ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʣʠʧʩ. ʅʴʶʪʦʥ ʜʦʢʘʟʘʣ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ, ʯʪʦ ʢʦʛʜʘ ʜʚʘ ʪʝʣʘ ʜʚʠʞʫʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ, ʫʙʳʚʘʶʱʝʡ ʧʦ 

ʦʙʨʘʪʥʦ-ʢʚʘʜʨʘʪʠʯʥʦʤʫ ʟʘʢʦʥʫ, ʪʦ ʦʙʘ ʦʥʠ ʜʚʠʞʫʪʩʷ ʧʦ ʵʣʣʠʧʩʘʤ ʚʦʢʨʫʛ ʦʙʱʝʛʦ ʮʝʥʪʨʘ ʤʘʩʩ. ʅʦ 

ʧʦʧʳʪʘʚʰʠʩʴ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʟʘʜʘʯʝ ʪʨʝʭ ʪʝʣ ð ʚ ʙʘʟʦʚʦʤ ʩʣʫʯʘʝ ʵʪʦ ʉʦʣʥʮʝ, ɿʝʤʣʷ ʠ ʃʫʥʘ, ð 

ʤʘʪʝʤʘʪʠʢʠ XVIIIðXIX ʚʝʢʦʚ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʪʘʢʘʷ ʘʢʢʫʨʘʪʥʘʷ ʠ ʫʧʦʨʷʜʦʯʝʥʥʘʷ 

ʟʘʜʘʯʘ. ɼʘʞʝ ʛʨʦʤʘʜʥʘʷ ʬʦʨʤʫʣʘ ɼʝʣʦʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʩʝʛʦ ʣʠʰʴ ʘʧʧʨʦʢʩʠʤʘʮʠʶ. ʅʘ 

ʩʘʤʦʤ ʜʝʣʝ ʦʨʙʠʪʳ ʪʝʣ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʦʪʠʯʥʳ ð ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʥʝʨʝʛʫʣʷʨʥʳ ð ʠ 
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ʥʠʢʘʢʠʤʠ ʢʨʘʩʠʚʳʤʠ ʬʦʨʤʫʣʘʤʠ ʠʣʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʢʨʠʚʳʤʠ ʥʝ 

ʦʧʠʩʳʚʘʶʪʩʷ. ʇʦʜʨʦʙʥʝʝ ʦ ʭʘʦʩʝ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʚ ʛʣʘʚʝ 9. 

ʏʪʦʙʳ ʨʝʘʣʠʩʪʠʯʥʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʣʘʥʝʪʘʨʥʦʝ ʩʪʦʣʢʥʦʚʝʥʠʝ, ʯʠʩʣʦ ʧʫʰʠʩʪʳʭ ʰʘʨʠʢʦʚ 

ʜʦʣʞʥʦ ʙʳʪʴ ʚʝʣʠʢʦ ð ʩʢʘʞʝʤ, ʪʳʩʷʯʘ, ʘ ʝʱʝ ʣʫʯʰʝ ʤʠʣʣʠʦʥ. ʂʦʤʧʴʶʪʝʨʳ ʫʤʝʶʪ ʦʧʝʨʠʨʦʚʘʪʴ 

ʙʦʣʴʰʠʤʠ ʯʠʩʣʘʤʠ, ʥʦ ʟʜʝʩʴ n ʛʦʚʦʨʠʪ ʥʝ ʦ ʩʫʤʤʘʭ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ 

ʚʳʯʠʩʣʝʥʠʷʭ; n ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʣʦʞʥʦʩʪʴ ʩʫʤʤ. ɸ ʤʳ ʟʜʝʩʴ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ çʧʨʦʢʣʷʪʠʝʤ 

ʨʘʟʤʝʨʥʦʩʪʠè, ʛʜʝ ʨʘʟʤʝʨʥʦʩʪʴ ʩʠʩʪʝʤʳ ʨʘʚʥʘ ʢʦʣʠʯʝʩʪʚʫ ʯʠʩʝʣ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʝʝ ʦʧʠʩʘʥʠʷ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʤʠʣʣʠʦʥ ʰʘʨʠʢʦʚ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʢʘʞʜʦʛʦ 

ʰʘʨʠʢʘ, ʪʨʝʙʫʝʪʩʷ ʰʝʩʪʴ ʯʠʩʝʣ: ʪʨʠ ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʝʱʝ ʪʨʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪ 

ʩʢʦʨʦʩʪʠ. ʕʪʦ ʰʝʩʪʴ ʤʠʣʣʠʦʥʦʚ ʯʠʩʝʣ ð ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ 

ʚ ʧʨʦʠʟʚʦʣʴʥʳʡ ʤʦʤʝʥʪ. ʄʳ ʭʦʪʠʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʘʢʦʥʘʤʠ ʤʝʭʘʥʠʢʠ ʠ ʛʨʘʚʠʪʘʮʠʠ, ʯʪʦʙʳ 

ʧʨʝʜʩʢʘʟʘʪʴ ʙʫʜʫʱʝʝ ʜʚʠʞʝʥʠʝ ʩʠʩʪʝʤʳ. ʕʪʠ ʟʘʢʦʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ 

ʫʨʘʚʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʢʨʦʭʦʪʥʳʡ ʰʘʛ ʚʧʝʨʝʜ, ʚ ʙʫʜʫʱʝʝ, ʧʨʠ 

ʠʟʚʝʩʪʥʦʤ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʤʘʣʝʥʴʢʦʤ ʰʘʛʝ ʧʦ ʚʨʝʤʝʥʠ ð ʧʫʩʪʴ ʵʪʦ ʙʫʜʝʪ, ʩʢʘʞʝʤ, 

ʩʝʢʫʥʜʘ ð ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʠʪʩʷ ʦʯʝʥʴ ʙʣʠʟʢʠʤ ʢ ʨʝʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩʠʩʪʝʤʳ ʚ ʙʫʜʫʱʝʤ. ʊʘʢ 

ʯʪʦ ʪʝʧʝʨʴ ʥʘʤ ʧʨʠʜʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʩʫʤʤʫ ʜʣʷ ʰʝʩʪʠ ʤʠʣʣʠʦʥʦʚ ʯʠʩʝʣ. ʊʦʯʥʝʝ ʛʦʚʦʨʷ, ʥʘʤ 

ʧʨʠʜʝʪʩʷ ʧʦʣʫʯʠʪʴ ʰʝʩʪʴ ʤʠʣʣʠʦʥʦʚ ʩʫʤʤ ʜʣʷ ʰʝʩʪʠ ʤʠʣʣʠʦʥʦʚ ʯʠʩʝʣ ð ʧʦ ʦʜʥʦʤʫ 

ʩʫʤʤʠʨʦʚʘʥʠʶ ʥʘ ʢʘʞʜʦʝ ʯʠʩʣʦ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʙʫʜʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʘʢ ʯʪʦ 

ʩʣʦʞʥʦʩʪʴ ʥʘʰʠʭ ʨʘʩʯʝʪʦʚ ʩʦʩʪʘʚʠʪ ʰʝʩʪʴ ʤʠʣʣʠʦʥʦʚ, ʫʤʥʦʞʝʥʥʳʝ ʥʘ ʰʝʩʪʴ ʤʠʣʣʠʦʥʦʚ, ʘ ʵʪʦ 

36 ʪʨʠʣʣʠʦʥʦʚ. ʀ ʧʦʩʯʠʪʘʚ ʚʩʝ ʵʪʦ, ʤʳ ʫʟʥʘʝʤ ʣʠʰʴ, ʢʘʢʠʤ ʙʫʜʝʪ ʩʣʝʜʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʯʝʨʝʟ 

ʩʝʢʫʥʜʫ ʧʦʩʣʝ ʥʳʥʝʰʥʝʛʦ. ʇʦʚʪʦʨʠʚ ʨʘʩʯʝʪ ʝʱʝ ʨʘʟ, ʤʳ ʫʟʥʘʝʤ, ʯʪʦ ʧʨʦʠʟʦʡʜʝʪ ʯʝʨʝʟ ʜʚʝ 

ʩʝʢʫʥʜʳ, ʠ ʪ.ʜ. ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʧʨʦʠʟʦʡʜʝʪ ʯʝʨʝʟ ʪʳʩʷʯʫ ʣʝʪ, ʥʘʤ ʥʫʞʥʦ ʧʨʦʩʯʠʪʘʪʴ ʧʝʨʠʦʜ 

ʧʨʠʤʝʨʥʦ ʚ 30 ʤʠʣʣʠʘʨʜʦʚ ʩʝʢʫʥʜ, ʠ ʩʣʦʞʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʪ 30 ʤʠʣʣʠʘʨʜʦʚ, 

ʫʤʥʦʞʝʥʥʳʝ ʥʘ 26 ʪʨʠʣʣʠʦʥʦʚ ð ʦʢʦʣʦ 1024, ʠʣʠ ʦʜʠʥ ʩʝʧʪʠʣʣʠʦʥ. 

ʀ ʵʪʦ ʝʱʝ ʥʝ ʩʘʤʦʝ ʭʫʜʰʝʝ. ʍʦʪʷ ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʰʘʛ, ʚʦʟʤʦʞʥʦ, ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ 

ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ, ʰʘʛʦʚ ʪʘʢ ʤʥʦʛʦ, ʯʪʦ ʜʘʞʝ ʩʘʤʘʷ ʢʨʦʭʦʪʥʘʷ ʦʰʠʙʢʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʨʘʩʪʠ; ʢʨʦʤʝ ʪʦʛʦ, ʦʙʲʝʤʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʟʘʥʠʤʘʶʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʙʳ ʢʦʤʧʴʶʪʝʨ ʤʦʛ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʦʜʠʥ ʰʘʛ ʚ ʩʝʢʫʥʜʫ, ʪʦ ʝʩʪʴ ʨʘʙʦʪʘʣ ʙʳ çʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠè, ʥʘ ʨʘʩʯʝʪʳ 

ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʳ ʥʝ ʤʝʥʴʰʝ ʪʳʩʷʯʠ ʣʝʪ. ʊʦʣʴʢʦ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ ʩʧʦʩʦʙʝʥ ʭʦʪʷ ʙʳ 

ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʚʳʯʠʩʣʝʥʠʡ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ð ʥʘʡʪʠ ʜʨʫʛʦʡ, ʙʦʣʝʝ 

ʭʠʪʨʳʡ ʩʧʦʩʦʙ ʧʨʦʚʦʜʠʪʴ ʚʳʯʠʩʣʝʥʠʷ. ʅʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʩʪʦʣʢʥʦʚʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʢʦʨʦʪʢʠʡ ʰʘʛ ʧʦ ʚʨʝʤʝʥʠ ð ʩʢʘʞʝʤ, ʦʜʥʘ ʩʝʢʫʥʜʘ, ð ʧʦʪʦʤʫ ʯʪʦ ʚʦʟʥʠʢʥʝʪ 

ʩʪʨʘʰʥʘʷ ʧʫʪʘʥʠʮʘ ʠ ʚʩʝ ʙʫʜʝʪ ʦʯʝʥʴ ʩʣʦʞʥʦ. ʇʦʟʞʝ ʰʘʛ ʧʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʙʦʣʝʝ 

ʜʣʠʥʥʳʤ, ʨʝʟʫʣʴʪʘʪ, ʚʝʨʦʷʪʥʦ, ʦʩʪʘʥʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ. ɹʦʣʝʝ ʪʦʛʦ, ʢʘʢ ʪʦʣʴʢʦ ʜʚʝ ʪʦʯʢʠ 

ʨʘʟʦʡʜʫʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ ʩʪʘʥʝʪ 

ʥʘʩʪʦʣʴʢʦ ʤʘʣʝʥʴʢʦʡ, ʯʪʦ ʝʶ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʤʦʞʥʦ ʚʦʦʙʱʝ ʧʨʝʥʝʙʨʝʯʴ. ʅʘʢʦʥʝʮ, ʠʤʝʥʥʦ ʟʜʝʩʴ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʴʰʠʡ ʚʳʠʛʨʳʰ ð ʚʝʩʴ ʨʘʩʯʝʪ ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ, ʦʨʛʘʥʠʟʦʚʘʚ ʝʛʦ ʙʦʣʝʝ 

ʭʠʪʨʦʫʤʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʇʨʠ ʧʝʨʚʳʭ ʧʦʧʳʪʢʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʚʦʜʠʣʠʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʧʨʦʱʝʥʠʷ. ɺʤʝʩʪʦ ʪʦʛʦ 

ʯʪʦʙʳ ʧʨʦʚʦʜʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʜʘʯʫ ʩʚʦʜʠʣʠ ʢ ʜʚʫʤ ʠʟʤʝʨʝʥʠʷʤ, 

ʘ ʜʣʷ ʵʪʦʛʦ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʚʩʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʣʦʩʢʦʩʪʠ ʦʨʙʠʪʳ ɿʝʤʣʠ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʜʚʘ ʢʨʫʛʣʳʭ, ʘ ʥʝ ʜʚʘ ʰʘʨʦʦʙʨʘʟʥʳʭ ʪʝʣʘ. ʊʘʢʦʝ ʫʧʨʦʱʝʥʠʝ ʜʘʝʪ ʜʚʘ 

ʧʨʝʠʤʫʱʝʩʪʚʘ. ʐʝʩʪʴ ʤʠʣʣʠʦʥʦʚ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʚ ʯʝʪʳʨʝ ʤʠʣʣʠʦʥʘ (ʧʦ ʯʝʪʳʨʝ ʯʠʩʣʘ 

ʥʘ ʦʜʠʥ ʧʫʰʠʩʪʳʡ ʰʘʨʠʢ). ɽʱʝ ʣʫʯʰʝ, ʯʪʦ ʚʘʤ ʫʞʝ ʥʝ ʥʫʞʥʦ ʤʠʣʣʠʦʥʘ ʰʘʨʠʢʦʚ; ʚʦʟʤʦʞʥʦ, 10 

000 ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ. ʊʝʧʝʨʴ ʚʤʝʩʪʦ ʰʝʩʪʠ ʤʠʣʣʠʦʥʦʚ ʫ ʚʘʩ ʙʫʜʝʪ 40 000, ʘ ʩʣʦʞʥʦʩʪʴ ʩʥʠʟʠʪʩʷ 

ʩ 36 ʪʨʠʣʣʠʦʥʦʚ ʜʦ 1,6 ʤʠʣʣʠʘʨʜʘ. 

ɼʘ, ʠ ʝʱʝ ʦʜʥʦé 

ʄʘʣʦ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪ ʦʜʠʥ ʨʘʟ. ʄʳ ʥʝ ʟʥʘʝʤ ʥʠ ʤʘʩʩʳ ʧʨʠʣʝʪʝʚʰʝʛʦ ʪʝʣʘ, ʥʠ ʝʛʦ ʩʢʦʨʦʩʪʠ, 

ʥʠ ʥʘʧʨʘʚʣʝʥʠʷ, ʩ ʢʦʪʦʨʦʛʦ ʦʥʦ ʧʦʜʣʝʪʘʝʪ ʢ ɿʝʤʣʝ. ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʪʨʝʙʫʝʪ ʥʦʚʦʛʦ ʨʘʩʯʝʪʘ. 

ʀʤʝʥʥʦ ʵʪʦ ʩʠʣʴʥʝʝ ʚʩʝʛʦ ʦʛʨʘʥʠʯʠʚʘʣʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʨʘʥʥʠʭ ʧʦʧʳʪʢʘʭ, ʧʦʩʢʦʣʴʢʫ 

ʢʦʤʧʴʶʪʝʨʳ ʪʦʛʜʘ ʩʯʠʪʘʣʠ ʥʘʤʥʦʛʦ ʤʝʜʣʝʥʥʝʝ. ɺʨʝʤʷ ʥʘ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʝ ʪʦʞʝ ʩʪʦʠʣʦ ʜʦʨʦʛʦ, 

ʪʘʢ ʯʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʘʥʪʦʚ ʭʚʘʪʘʣʦ ʣʠʰʴ ʥʘ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʨʦʛʦʥʦʚ. ɺʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʣ ʤʥʦʛʦʝ ʫʛʘʜʳʚʘʪʴ, ʧʨʠʯʝʤ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ ʠ ʧʨʦʩʪʝʡʰʠʭ ʨʘʩʩʫʞʜʝʥʠʡ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ, çʥʘ ʧʘʣʴʮʘʭè (ʢ ʧʨʠʤʝʨʫ, çʤʦʞʝʪ 
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ʣʠ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʜʘʪʴ ʥʘʤ ʚʝʨʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ?è). ʇʦʩʣʝ 

ʵʪʦʛʦ ʦʩʪʘʚʘʣʦʩʴ ʪʦʣʴʢʦ ʥʘʜʝʷʪʴʩʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʠʦʥʝʨʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʫʤʝʣʠ ʧʨʝʦʜʦʣʝʪʴ ʚʩʝ ʧʨʝʧʷʪʩʪʚʠʷ. ʆʥʠ ʩʫʤʝʣʠ ʥʘʡʪʠ 

ʨʘʙʦʪʘʶʱʠʡ ʩʮʝʥʘʨʠʡ. ɹʦʣʝʝ ʧʦʟʜʥʠʝ ʨʘʙʦʪʳ ʝʛʦ ʫʪʦʯʥʠʣʠ. ɺʦʧʨʦʩ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʃʫʥʳ ʙʳʣ 

ʨʝʰʝʥ. 

***  

ʀʣʠ ʥʝʪ? 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʦʨʠʠ ʫʜʘʨʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʃʫʥʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʘʟʳ: 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʜʠʩʢʘ ʦʙʣʦʤʢʦʚ ʠ ʧʦʩʣʝʜʫʶʱʘʷ 

ʘʢʢʨʝʮʠʷʯʘʩʪʠ ʵʪʦʛʦ ʜʠʩʢʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʤʧʘʢʪʥʦʡ ʛʣʳʙʳ, ʟʘʨʦʜʳʰʘ ʃʫʥʳ. ɼʦ 1996 ʛʦʜʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʛʨʘʥʠʯʠʚʘʣʠ ʩʚʦʠ ʨʘʩʯʝʪʳ ʧʝʨʚʦʡ ʬʘʟʦʡ, ʘ ʦʩʥʦʚʥʳʤ ʧʨʠʤʝʥʷʝʤʳʤ ʤʝʪʦʜʦʤ 

ʙʳʣʘ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʩʛʣʘʞʝʥʥʳʭ ʯʘʩʪʠʮ. ʈʦʙʠʥ ʂʘʥʫʧ ʠ ʕʨʠʢ ɸʩʬʘʫʛ ʚ 2001 ʛʦʜʫ 

ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ çʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʠʣʴʥʦ ʜʝʬʦʨʤʠʨʫʝʤʳʭ ʩʠʩʪʝʤ, 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʫʩʪʦʛʦ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘè, ʘ ʟʥʘʯʠʪ, ʵʪʦ ʠʤʝʥʥʦ ʪʦ, 

ʯʪʦ ʥʘʤ ʥʫʞʥʦ ʜʣʷ ʵʪʦʡ ʯʘʩʪʠ ʟʘʜʘʯʠ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʤʝʥ ʠ ʩʣʦʞʝʥ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʛʨʘʥʠʯʠʣʠʩʴ 

ʧʨʦʩʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: ʤʘʩʩʳ ʠ ʩʢʦʨʦʩʪʠ ʧʨʠʣʝʪʝʚʰʝʛʦ ʪʝʣʘ, ʫʛʣʘ, ʧʦʜ 

ʢʦʪʦʨʳʤ ʵʪʦ ʪʝʣʦ ʚʨʝʟʘʝʪʩʷ ʚ ɿʝʤʣʶ, ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ, ʢʦʪʦʨʘʷ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʘʨʜʦʚ 

ʣʝʪ ʥʘʟʘʜ ʚʧʦʣʥʝ ʤʦʛʣʘ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʩʝʛʦʜʥʷʰʥʝʡ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʦʩʯʝʪʦʤ ʟʘʜʘʯʠ n ʪʝʣ, ʧʨʠʚʦʜʠʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʥʘʯʘʣʫ ʤʥʦʛʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ 

ʦʩʪʘʚʘʣʠʩʴ ʥʝʠʩʩʣʝʜʦʚʘʥʥʳʤʠ. ʏʪʦʙʳ ʜʝʨʞʘʪʴ ʨʘʩʯʝʪʳ ʭʦʪʴ ʚ ʢʘʢʠʭ-ʪʦ ʨʘʤʢʘʭ, ʧʝʨʚʳʝ ʤʦʜʝʣʠ 

ʧʨʠʭʦʜʠʣʦʩʴ ʜʝʣʘʪʴ ʜʚʫʤʝʨʥʳʤʠ. ʊʦʛʜʘ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʙʳʣʦ ʥʘʡʪʠ ʩʣʫʯʘʠ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʠʣʝʪʝʚʰʝʝ ʪʝʣʦ ʚʳʙʠʚʘʣʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ ʟʝʤʥʦʡ ʤʘʥʪʠʠ. ɺ 

ʥʘʠʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʦʤ ʧʨʠʤʝʨʝ ɿʝʤʣʷ ʩʪʘʣʢʠʚʘʣʘʩʴ ʩ ʪʝʣʦʤ ʨʘʟʤʝʨʦʤ ʩ ʄʘʨʩ, ʧʦʵʪʦʤʫ ʠʤʝʥʥʦ 

ʵʪʦʪ ʚʘʨʠʘʥʪ ʩʪʘʣ ʦʩʥʦʚʥʳʤ ʧʨʝʪʝʥʜʝʥʪʦʤ. 

ɺʦ ʚʩʝʭ ʤʦʜʝʣʷʭ ʫʜʘʨʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʃʫʥʳ ʙʳʣʘ ʦʜʥʘ ʦʙʱʘʷ ʯʝʨʪʘ: ʩʪʦʣʢʥʦʚʝʥʠʝ 

ʧʦʨʦʞʜʘʣʦ ʥʘ ʦʨʙʠʪʝ ʚʦʢʨʫʛ ɿʝʤʣʠ ʛʨʦʤʘʜʥʳʡ ʜʠʩʢ ʦʙʣʦʤʢʦʚ. ʆʙʳʯʥʦ ʜʠʥʘʤʠʢʘ ʵʪʦʛʦ ʜʠʩʢʘ 

ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʣʠʰʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʙʦʨʦʪʦʚ; ʵʪʦʛʦ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʪʠʭ ʦʙʣʦʤʢʦʚ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʦʨʙʠʪʝ, ʘ ʥʝ ʧʘʜʘʣʘ ʦʙʨʘʪʥʦ ʥʘ ɿʝʤʣʶ ʠ ʥʝ 

ʫʣʝʪʘʣʘ ʚ ʦʪʢʨʳʪʳʡ ʢʦʩʤʦʩ. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʤʥʦʛʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʜʠʩʢʘ ʦʙʣʦʤʢʦʚ ʩʦ ʚʨʝʤʝʥʝʤ 

ʜʦʣʞʥʳ ʦʙʲʝʜʠʥʠʪʴʩʷ ʠ ʦʙʨʘʟʦʚʘʪʴ ʢʨʫʧʥʦʝ ʪʝʣʦ ʠ ʯʪʦ ʵʪʦ ʪʝʣʦ ʜʦʣʞʥʦ ʚ ʙʫʜʫʱʝʤ ʩʪʘʪʴ ʃʫʥʦʡ; 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʠʢʪʦ ʥʝ ʧʨʦʚʝʨʷʣ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʜʘʣʴʥʝʡʰʝʝ ʦʪʩʣʝʞʠʚʘʥʠʝ 

ʤʥʦʞʝʩʪʚʘ ʯʘʩʪʠʮ ʥʘ ʦʨʙʠʪʝ ʙʳʣʦ ʩʣʠʰʢʦʤ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠ ʟʘʪʨʘʪʥʳʤ ʧʦ ʚʨʝʤʝʥʠ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʠʟ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪ ʥʝʛʣʘʩʥʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ð 

ʤʘʩʩʘʧʨʠʣʝʪʝʚʰʝʛʦ ʪʝʣʘ ʠ ʪ.ʧ. ð ʫʞʝ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʧʝʨʚʳʭ ʨʘʙʦʪʘʭ; ʧʦʵʪʦʤʫ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʩʨʝʜʦʪʦʯʠʚʘʣʠʩʴ ʥʝ ʥʘ ʧʦʠʩʢʝ ʥʦʚʳʭ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʘ ʥʘ ʧʨʦʩʯʝʪʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʜʨʦʙʥʦʩʪʝʡ. ʇʝʨʚʘʷ ʨʘʙʦʪʘ ʩʪʘʣʘ ʢʘʢ ʙʳ ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʪʦʯʢʦʡ ʟʨʝʥʠʷ, ʠ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʠʥʷʪʳʭ ʚ ʥʝʡ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʧʝʨʝʩʪʘʣʠ ʧʦʜʚʝʨʛʘʪʴʩʷ ʩʦʤʥʝʥʠʶ. ʇʝʨʚʳʝ 

ʧʨʠʟʥʘʢʠ ʧʨʦʙʣʝʤ ʧʦʷʚʠʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʩʢʦʨʦ. ɺʩʝ ʩʮʝʥʘʨʠʠ, ʜʘʚʘʚʰʠʝ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʧʨʘʚʜʦʧʦʜʦʙʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʩ ʥʘʙʣʶʜʘʝʤʳʤʠ ʜʘʥʥʳʤʠ, ʪʨʝʙʦʚʘʣʠ, ʯʪʦʙʳ ʧʨʠʰʣʦʝ ʪʝʣʦ ʟʘʜʝʣʦ 

ɿʝʤʣʶ ʚʩʢʦʣʴʟʴ, ʘ ʥʝ ʩʪʦʣʢʥʫʣʦʩʴ ʩ ʥʝʡ ʣʦʙ ʚ ʣʦʙ; ʠʟ ʵʪʦʛʦ ʩʣʝʜʦʚʘʣʦ, ʯʪʦ ʪʝʣʦ ʵʪʦ ʥʝ ʤʦʛʣʦ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʨʙʠʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ɿʝʤʣʠ. ɼʚʫʤʝʨʥʘʷ ʤʦʜʝʣʴ ʥʝʘʜʝʢʚʘʪʥʘ, ʠ ʪʦʣʴʢʦ 

ʧʦʣʥʦʮʝʥʥʦʝ ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʜʘʪʴ ʥʫʞʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʂ ʩʯʘʩʪʴʶ, ʤʦʱʥʦʩʪʴ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʚ ʨʘʩʪʝʪ ʙʳʩʪʨʦ, ʠ ʚʩʢʦʨʝ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʝ 

ʚ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʷʭ, ʢʦʥʝʯʥʦ, ʧʨʠ ʜʦʩʪʘʪʦʯʥʳʭ ʟʘʪʨʘʪʘʭ ʚʨʝʤʝʥʠ ʠ ʜʝʥʝʛ. 

ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʜʦʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʃʫʥʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦʜ ʫʜʘʨʷʶʱʝʛʦ ʪʝʣʘ ʠ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʧʦʨʦʜ ʤʘʥʪʠʠ ɿʝʤʣʠ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʨʦʩʪʦʝ ʦʙʲʷʩʥʝʥʠʝ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʣʫʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʧʦʨʦʜʘʤʠ ʟʝʤʥʦʡ 

ʤʘʥʪʠʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʦʪʝʨʷʣʦ ʫʙʝʜʠʪʝʣʴʥʦʩʪʴ; ʦʥʦ, ʢʘʟʘʣʦʩʴ, ʪʨʝʙʦʚʘʣʦ, ʯʪʦʙʳ 

ʠʟʥʘʯʘʣʴʥʦ ʤʘʥʪʠʷ ʊʝʡʠ ʙʳʣʘ ʦʯʝʥʴ ʧʦʭʦʞʘ ʥʘ ʤʘʥʪʠʶ ɿʝʤʣʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʝʢʦʪʦʨʳʝ 

ʘʩʪʨʦʥʦʤʳ ʧʨʦʜʦʣʞʘʣʠ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʪʘʢ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʠ ʦʙʩʪʦʷʣʦ ʜʝʣʦ, ʢʘʢ ʙʫʜʪʦ 

ʟʘʙʳʚ, ʯʪʦ ʩʭʦʜʩʪʚʦ ʧʦ ʩʦʩʪʘʚʫ ʤʝʞʜʫ ɿʝʤʣʝʡ ʠ ʃʫʥʦʡ ʙʳʣʦ ʦʜʥʦʡ ʠʟ ʪʝʭ ʟʘʛʘʜʦʢ, ʢʦʪʦʨʫʶ ʥʦʚʘʷ 
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ʪʝʦʨʠʷ ʠ ʜʦʣʞʥʘ ʙʳʣʘ ʧʦ ʠʜʝʝ ʦʙʲʷʩʥʠʪʴ. ɽʩʣʠ ʜʣʷ ʃʫʥʳ ʪʘʢʦʝ ʩʭʦʜʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ 

ʩʪʨʘʥʥʳʤ, ʪʦ ʧʦʯʝʤʫ ʜʣʷ ʊʝʡʠ ʦʥʦ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳʪʴ ʧʨʠʝʤʣʝʤʳʤ? 

ʏʘʩʪʠʯʥʳʡ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʠʤʝʝʪʩʷ: ʚʦʟʤʦʞʥʦ, ʊʝʡʷ ʠ ɿʝʤʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʉʦʣʥʮʘ. ɺʦʟʨʘʞʝʥʠʷ, ʚʳʩʢʘʟʘʥʥʳʝ 

ʨʘʥʝʝ ʜʣʷ ʃʫʥʳ, ʟʜʝʩʴ ʥʝ ʠʤʝʶʪ ʩʠʣʳ. ɿʜʝʩʴ ʥʝʪ ʚʦʧʨʦʩʘ ʩ ʤʦʤʝʥʪʦʤ ʠʤʧʫʣʴʩʘ, ʧʦʪʦʤʫ ʯʪʦ ʤʳ 

ʧʦʥʷʪʠʷ ʥʝ ʠʤʝʝʤ, ʢʘʢ ʚʝʣʠ ʩʝʙʷ ʧʦʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʜʨʫʛʠʝ ʦʙʣʦʤʢʠ ʊʝʡʠ. ʇʨʠ ʵʪʦʤ ʨʘʟʫʤʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʝʣʘ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʉʦʣʥʝʯʥʦʡ ʪʫʤʘʥʥʦʩʪʠ ʚ ʩʭʦʞʠʭ ʣʦʢʘʮʠʷʭ, ʠʤʝʶʪ 

ʩʭʦʞʠʡ ʩʦʩʪʘʚ. ʆʜʥʘʢʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʪʨʫʜʥʦ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ɿʝʤʣʷ ʠ ʊʝʡʷ ʩʫʱʝʩʪʚʦʚʘʣʠ 

ʚʨʦʟʴ ʪʘʢ ʜʦʣʛʦ, ʯʪʦ ʦʙʝ ʫʩʧʝʣʠ ʩʪʘʪʴ ʧʦʣʥʦʧʨʘʚʥʳʤʠ ʧʣʘʥʝʪʘʤʠ, ʘ ʧʦʪʦʤ ʚʜʨʫʛ ʩʪʦʣʢʥʫʣʠʩʴ. 

ʅʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʚʦʟʤʦʞʥʦ, ʥʦ ʚʩʝ ʞʝ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʤʘʣʦʚʝʨʦʷʪʥʦʡ. 

ɹʦʣʝʝ ʧʨʘʚʜʦʧʦʜʦʙʥʦʡ ʢʘʞʝʪʩʷ ʜʨʫʛʘʷ ʪʝʦʨʠʷ, ʥʝ ʥʘʣʘʛʘʶʱʘʷ ʥʠʢʘʢʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʥʘ ʩʦʩʪʘʚ ʊʝʡʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʩʠʣʠʢʘʪʥʳʝ ʧʦʨʦʜʳ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʥʠ ʠʩʧʘʨʠʣʠʩʴ, 

ʥʦ ʧʨʝʞʜʝ, ʯʝʤ ʥʘʯʘʣʠ ʩʦʙʠʨʘʪʴʩʷ ʚ ʦʜʥʦ ʮʝʣʦʝ, ʙʳʣʠ ʢʘʢ ʩʣʝʜʫʝʪ ʧʝʨʝʤʝʰʘʥʳ. ʊʦʛʜʘ ʠ ɿʝʤʣʷ, ʠ 

ʃʫʥʘ ʧʦʣʫʯʠʣʠ ʙʳ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦʜ ʩʭʦʜʥʦʛʦ ʩʦʩʪʘʚʘ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʘ 

ʠʜʝʷ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʩʧʘʨʝʥʥʳʝ ʧʦʨʦʜʳ ʥʘʭʦʜʷʪʩʷ ʚ ʛʘʟʦʦʙʨʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʧʨʠʤʝʨʥʦ ʩʪʦ ʣʝʪ, ʦʙʨʘʟʫʷ ʩʚʦʝʛʦ ʨʦʜʘ ʦʙʱʫʶ ʘʪʤʦʩʬʝʨʫ, ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʧʦ ʦʙʱʝʡ ʦʨʙʠʪʝ 

ʊʝʡʠ ʠ ɿʝʤʣʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʟʚʘʥʥʳʝ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʧʨʘʚʜʦʧʦʜʦʙʥʦʩʪʠ ʵʪʦʡ ʪʝʦʨʠʠ, ʧʨʦʜʦʣʞʘʶʪʩʷ. 

ʂʘʢ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʠʜʝʷ ʦ ʪʦʤ, ʯʪʦ ʫʜʘʨʷʶʱʝʝ ʪʝʣʦ ʚʳʧʣʝʩʥʫʣʦ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʭʦʨʦʰʠʡ ʢʫʩʦʢ ʤʘʥʪʠʠ ɿʝʤʣʠ, ʥʦ ʩʘʤʦ ʥʝ ʚʥʝʩʣʦ ʦʩʦʙʦʛʦ ʚʢʣʘʜʘ ʚ ʩʦʩʪʘʚ ʙʫʜʫʱʝʡ 

ʃʫʥʳ, ʙʳʣʘ ʙʳ ʢʫʜʘ ʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʦʡ. ʊʘʢ ʯʪʦ ʘʩʪʨʦʥʦʤʳ ʧʨʦʜʦʣʞʠʣʠ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʚʩʝʤ ʜʨʫʛʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ, ʥʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ 

ʩʪʦʣʢʥʦʚʝʥʠʝ. ɺ 2012 ʛʦʜʫ ɸʥʜʨʝʘʩ ʈʦʡʬʝʨ ʩ ʢʦʣʣʝʛʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚʘʨʠʘʥʪ ʩ ʙʳʩʪʨʳʤ 

ʥʘʣʝʪʘʶʱʠʤ ʪʝʣʦʤ, ʥʘʤʥʦʛʦ ʧʨʝʚʦʩʭʦʜʷʱʠʤ ʧʦ ʨʘʟʤʝʨʫ ʄʘʨʩ ʠ ʟʘʜʝʚʘʶʱʠʤ ɿʝʤʣʶ ʚʩʢʦʣʴʟʴ, ʘ 

ʥʝ ʩʪʘʣʢʠʚʘʶʱʠʤʩʷ ʩ ʥʝʡ ʣʦʙ ʚ ʣʦʙ. ʇʨʠ ʵʪʦʤ ʚʝʱʝʩʪʚʦ ʥʘʣʝʪʘʶʱʝʛʦ ʪʝʣʘ ʧʦʯʪʠ ʥʝ 

ʨʘʩʧʣʝʩʢʠʚʘʝʪʩʷ, ʩ ʤʦʤʝʥʪʦʤ ʠʤʧʫʣʴʩʘ ʚʩʝ ʧʦʣʫʯʘʝʪʩʷ ʢʘʢ ʥʘʜʦ, ʘ ʩʦʩʪʘʚ ʟʝʤʥʦʡ ʤʘʥʪʠʠ ʠ ʃʫʥʳ 

ʦʢʘʟʳʚʘʝʪʩʷ ʜʘʞʝ ʙʦʣʝʝ ʙʣʠʟʢʠʤ, ʯʝʤ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ. ɿʘʥʦʚʦ ʧʨʦʚʝʜʝʥʥʳʡ ʢʦʤʘʥʜʦʡ ʏʞʘʥ 

ʎʟʶʥʴʮʟʶʥʷ ʘʥʘʣʠʟ ʧʨʠʚʝʟʝʥʥʦʛʦ çɸʧʦʣʣʦʥʘʤʠè ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʠʟʦʪʦʧʦʚ ʪʠʪʘʥʘ-50 ʠ ʪʠʪʘʥʘ-47 ʚ ʥʝʤ ʩʦʚʧʘʜʘʝʪ ʩ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝʤ ʥʘ ɿʝʤʣʝ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʯʝʪʳʨʝʭ ʤʠʣʣʠʦʥʥʳʭ ʜʦʣʝʡ. 

ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʠ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ. ʄʘʪʴʷ ʂʫʢ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʘʚʠʣʴʥʳʡ 

ʩʦʩʪʘʚ ʣʫʥʥʳʭ ʧʦʨʦʜ ʠ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʤʦʛʣʠ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʪʝʣʦʤ 

ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʝʩʣʠ ʜʦ ʵʪʦʛʦ ɿʝʤʣʷ ʚʨʘʱʘʣʘʩʴ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʩʝʡʯʘʩ. ɺʨʘʱʝʥʠʝ 

ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʣʝʩʥʫʪʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʥʘ ʪʦ, ʠʟ ʢʘʢʦʛʦ ʪʝʣʘ ʵʪʦ ʚʝʱʝʩʪʚʦ ʚʳʙʠʚʘʝʪʩʷ. 

ʇʦʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʚʨʘʱʝʥʠʝ ɿʝʤʣʠ ʤʦʛʣʦ ʟʘʤʝʜʣʠʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ 

ʉʦʣʥʮʘ ʠ ʃʫʥʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʂʘʥʫʧ ʦʙʥʘʨʫʞʠʣ ʫʙʝʜʠʪʝʣʴʥʳʝ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʳʭ ɿʝʤʣʷ 

ʚʨʘʱʘʣʘʩʴ ʣʠʰʴ ʯʫʪʴ ʙʳʩʪʨʝʝ, ʯʝʤ ʩʝʛʦʜʥʷ, ʥʦ ʩʪʦʣʢʥʫʚʰʝʝʩʷ ʩ ʥʝʡ ʪʝʣʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʦʩʭʦʜʠʣʦ ʨʘʟʤʝʨʘʤʠ ʄʘʨʩ. ʀʣʠ, ʤʦʞʝʪ ʙʳʪʴ, ʜʚʘ ʪʝʣʘ ʨʘʟʤʝʨʘʤʠ ʚ ʧʷʪʴ ʨʘʟ ʙʦʣʴʰʝ ʄʘʨʩʘ 

ʩʥʘʯʘʣʘ ʩʪʦʣʢʥʫʣʠʩʴ, ʟʘʪʝʤ ʩʪʦʣʢʥʫʣʠʩʴ ʝʱʝ ʨʘʟ, ʦʙʨʘʟʦʚʘʚ ʙʦʣʴʰʦʡ ʜʠʩʢ ʦʙʣʦʤʢʦʚ, ʘ ʟʘʪʝʤ 

ʧʦʩʪʝʧʝʥʥʦ ʩʬʦʨʤʠʨʦʚʘʣʠ ɿʝʤʣʶ ʠ ʃʫʥʫ. ʀʣʠé 

***  

ʀʣʠ, ʚʦʟʤʦʞʥʦ, ʚʝʨʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʫʜʘʨʥʘʷ ʪʝʦʨʠʷ, ʠ ʊʝʡʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʣʘ ʩʭʦʜʥʳʡ ʩ 

ɿʝʤʣʝʡ ʩʦʩʪʘʚ, ʠ ʵʪʦ ʚʦʚʩʝ ʥʝ ʙʳʣʦ ʩʣʫʯʘʡʥʳʤ ʩʦʚʧʘʜʝʥʠʝʤ. 

ɺ 2004 ʛʦʜʫ ʂʘʥʫʧ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʡ ʪʠʧ ʊʝʡʠ ʜʦʣʞʝʥ ʙʳʣ ʠʤʝʪʴ 

ʤʘʩʩʫ ʧʨʠʤʝʨʥʦ ʚ ʰʝʩʪʴ ʨʘʟ ʤʝʥʴʰʫʶ, ʯʝʤ ʫ ɿʝʤʣʠ, ʠ 4/5 ʚʝʱʝʩʪʚʘ ʧʦʣʫʯʠʚʰʝʡʩʷ ʃʫʥʳ ʜʦʣʞʥʳ 

ʙʳʣʠ ʧʨʠʡʪʠ ʠʤʝʥʥʦ ʩ ʊʝʡʠ. ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʠʩʭʦʜʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʊʝʡʠ ʜʦʣʞʝʥ 

ʙʳʣ ʙʳʪʴ ʩʪʦʣʴ ʞʝ ʙʣʠʟʦʢ ʢ ʩʦʩʪʘʚʫ ɿʝʤʣʠ, ʢʘʢ ʠ ʩʦʩʪʘʚ ʩʝʛʦʜʥʷʰʥʝʡ ʃʫʥʳ. ʕʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʤʘʣʦʚʝʨʦʷʪʥʳʤ: ʪʝʣʘ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪʘʢ 

ʧʦʯʝʤʫ ʊʝʡʷ ʥʝ ʜʦʣʞʥʘ ʦʪʣʠʯʘʪʴʩʷ? ʂʘʢ ʤʳ ʫʞʝ ʚʠʜʝʣʠ, ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʦʪʚʝʪʦʚ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ɿʝʤʣʷ ʠ ʊʝʡʷ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʩʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ð ʥʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʉʦʣʥʮʘ, ʛʜʝ ʦʥʠ ʩʦʙʨʘʣʠ ʥʘ ʩʝʙʷ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʝʱʝʩʪʚʦ. ɹʦʣʝʝ ʪʦʛʦ, ʥʘʭʦʞʜʝʥʠʝ 

ʠʭ ʥʘ ʙʣʠʟʢʠʭ ʦʨʙʠʪʘʭ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ. 
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ʅʦ ʤʦʛʣʠ ʣʠ ʚ ʧʨʠʥʮʠʧʝ ʜʚʘ ʢʨʫʧʥʳʭ ʪʝʣʘ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʦʨʙʠʪʝ? ʈʘʟʚʝ 

ʦʜʥʦ ʠʟ ʥʠʭ ʥʝ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳ ʧʦʙʝʜʠʪʴ, ʩʦʙʨʘʚ ʥʘ ʩʝʙʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʦʩʪʫʧʥʦʛʦ ʚʝʱʝʩʪʚʘ? 

ʆʙ ʵʪʦʤ ʤʦʞʥʦ ʩʧʦʨʠʪʴ ʙʝʩʢʦʥʝʯʥʦé ʘ ʤʦʞʥʦ ʧʦʩʯʠʪʘʪʴ. ɺ 2015 ʛʦʜʫ ɸʣʝʩʩʘʥʜʨʘ 

ʄʘʩʪʨʦʙʫʦʥʦ-ɹʘʪʪʠʩʪʠ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʩʠʩʪʝʤʳ n ʪʝʣ ʧʨʦʩʯʠʪʘʣʠ 

40 ʤʦʜʝʣʝʡ ʧʦʩʣʝʜʥʠʭ ʩʪʘʜʠʡ ʧʣʘʥʝʪʘʨʥʦʡ ʘʢʢʨʝʮʠʠ. ʂ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʖʧʠʪʝʨ ʠ 

ʉʘʪʫʨʥ ʜʦʣʞʥʳ ʙʳʣʠ ʫʞʝ ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ, ʚʩʦʩʘʚ ʚ ʩʝʙʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʘʟʘ ʠ ʧʳʣʠ, 

ʠ ʪʝʧʝʨʴ ʧʣʘʥʝʪʝʟʠʤʘʣʠ ʠ çʧʣʘʥʝʪʘʨʥʳʝ ʟʘʨʦʜʳʰʠè ʧʦʢʨʫʧʥʝʝ ʩʦʙʠʨʘʶʪʩʷ ʚʤʝʩʪʝ, ʯʪʦʙʳ 

ʦʙʨʘʟʦʚʘʪʴ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʢʨʫʧʥʳʝ ʪʝʣʘ. ʂʘʞʜʳʡ ʧʨʦʛʦʥ ʥʘʯʠʥʘʣʩʷ ʩ 85ï90 ʧʣʘʥʝʪʘʨʥʳʭ 

ʟʘʨʦʜʳʰʝʡ ʠ 1000ï2000 ʧʣʘʥʝʪʝʟʠʤʘʣʝʡ, ʦʙʨʘʟʫʶʱʠʭ ʜʠʩʢ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ 0,5 ʜʦ 4,5 ʘ.ʝ. 

ʆʨʙʠʪʳ ʖʧʠʪʝʨʘ ʠ ʉʘʪʫʨʥʘ ʩʣʝʛʢʘ ʥʘʢʣʦʥʝʥʳ ʢ ʵʪʦʤʫ ʜʠʩʢʫ, ʧʨʠʯʝʤ ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʨʠ ʢʘʞʜʦʡ 

ʧʦʧʳʪʢʝ ʙʨʘʣʩʷ ʨʘʟʥʳʡ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʛʦʥʦʚ ʟʘ 100ï200 ʤʠʣʣʠʦʥʦʚ ʣʝʪ, ʧʦ ʤʝʨʝ ʦʙʲʝʜʠʥʝʥʠʷ ʟʘʨʦʜʳʰʝʡ ʠ 

ʧʣʘʥʝʪʝʟʠʤʘʣʝʡ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʨʠ-ʯʝʪʳʨʝ ʚʥʫʪʨʝʥʥʠʝ ʢʘʤʝʥʥʳʝ ʧʣʘʥʝʪʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʦʟʚʦʣʠʣʦ ʧʨʦʩʣʝʜʠʪʴ ʟʘ ʟʦʥʦʡ ʩʙʦʨʘ ʢʘʞʜʦʡ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʧʣʘʥʝʪʳ, ʪʦ ʝʩʪʴ ʟʘ ʦʙʣʘʩʪʴʶ, ʠʟ 

ʢʦʪʦʨʦʡ ʧʦʛʣʦʱʘʣʠʩʴ ʝʝ ʢʦʤʧʦʥʝʥʪʳ. ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʩʦʣʥʝʯʥʦʛʦ ʜʠʩʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʉʦʣʥʮʘ, ʪʦ ʝʩʪʴ ʯʪʦ ʪʝʣʘ ʥʘ 

ʨʘʚʥʦʫʜʘʣʝʥʥʳʭ ʦʪ ʉʦʣʥʮʘ ʦʨʙʠʪʘʭ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʭʦʜʥʳʡ ʩʦʩʪʘʚ, ʤʳ ʤʦʞʝʤ ʩʨʘʚʥʠʪʴ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʪʝʣ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʪʦʤ, ʢʘʢ ʢʘʞʜʘʷ ʠʟ 

ʪʨʝʭ ʠʣʠ ʯʝʪʳʨʝʭ ʫʮʝʣʝʚʰʠʭ ʧʣʘʥʝʪ ʩʦʦʪʥʦʩʠʪʩʷ ʧʦ ʩʦʩʪʘʚʫ ʩ ʧʦʩʣʝʜʥʠʤ ʩʪʦʣʢʥʫʚʰʠʤʩʷ ʩ ʥʝʡ 

ʪʝʣʦʤ. ʇʨʦʩʣʝʜʠʚ ʧʨʦʮʝʩʩ ʥʘʟʘʜ ʚʦ ʚʨʝʤʝʥʠ ʧʦ ʟʦʥʘʤ ʩʙʦʨʘ ʢʘʞʜʦʛʦ ʠʟ ʪʝʣ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʵʣʝʤʝʥʪʦʚ. ɿʘʪʝʤ ʧʨʠ ʧʦʤʦʱʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʷʶʪ, ʥʘʩʢʦʣʴʢʦ ʧʦʭʦʞʠ ʵʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʅʘʣʝʪʘʶʱʝʝ ʪʝʣʦ ʠ ʧʣʘʥʝʪʘ ʠʤʝʶʪ 

ʦʜʠʥʘʢʦʚʳʡ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʘʚ ʧʨʠʤʝʨʥʦ ʚ ʦʜʥʦʤ ʠʟ ʰʝʩʪʠ ʧʨʦʛʦʥʦʚ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, 

ʯʪʦ ʢʘʢʘʷ-ʪʦ ʯʘʩʪʴ ʧʨʦʪʦʧʣʘʥʝʪʳ ʪʘʢʞʝ ʟʘʤʝʰʠʚʘʝʪʩʷ ʚ ʃʫʥʫ, ʵʪʘ ʜʦʣʷ ʫʜʚʘʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʜʦ 

ʦʜʥʦʛʦ ʧʨʦʛʦʥʘ ʠʟ ʪʨʝʭ. ʂʦʨʦʯʝ ʛʦʚʦʨʷ: ʠʤʝʝʪʩʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥ ʰʘʥʩ ʠʟ ʪʨʝʭ, ʯʪʦ ʊʝʡʷ ʠʤʝʣʘ ʙʳ 

ʪʦʪ ʞʝ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʯʪʦ ʠ ɿʝʤʣʷ. ʕʪʦ ʦʯʝʥʴ ʥʝʤʘʣʝʥʴʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ, ʪʘʢ ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʩʝ ʪʨʝʚʦʛʠ, ʩʭʦʜʩʪʚʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʝʤʥʦʡ ʤʘʥʪʠʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʦʨʦʜ ʃʫʥʳ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʨʠʛʠʥʘʣʴʥʦʡ ʫʜʘʨʥʦʡ ʪʝʦʨʠʠ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʝʨʝʜ ʥʘʤʠ ʙʦʛʘʪʳʡ (ʜʘʞʝ ʩʣʠʰʢʦʤ ʙʦʛʘʪʳʡ) ʚʳʙʦʨ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʨʘʟʣʠʯʥʳʭ ʫʜʘʨʥʳʭ ʪʝʦʨʠʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʠʟʚʝʩʪʥʳʤʠ 

ʜʘʥʥʳʤʠ. ʂʦʪʦʨʘʷ ʠʟ ʥʠʭ ʚʝʨʥʘ, ʝʩʣʠ ʪʘʢʦʚʘʷ ʠʤʝʝʪʩʷ, ʧʦʢʘ ʥʝʷʩʥʦ. ʅʦ, ʝʩʣʠ ʤʳ ʭʦʪʠʤ ʧʦʣʫʯʠʪʴ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʚʘʨʠʘʥʪ ʠ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʠ ʧʦ ʤʦʤʝʥʪʫ ʠʤʧʫʣʴʩʘ, ʙʝʟ ʢʨʫʧʥʦʛʦ 

ʥʘʣʝʪʘʶʱʝʛʦ ʪʝʣʘ, ʧʦʭʦʞʝ, ʥʝ ʦʙʦʡʪʠʩʴ. 

 

ʂʦʩʤʦʩ ʢʘʢ ʯʘʩʦʚʦʡ ʤʝʭʘʥʠʟʤ 
ʅʦ ʜʦʣʞʝʥ ʣʠ ʙʳʣ ɻʦʩʧʦʜʴ-ɸʨʭʠʪʝʢʪʦʨ ʦʩʪʘʚʠʪʴ ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʫʩʪʳʤ? ɺʦʚʩʝ ʥʝʪ. 

ʀʦʛʘʥʥ ʊʠʮʠʫʩ ʚ ʢʥʠʛʝ çʉʦʟʝʨʮʘʥʠʝ ʧʨʠʨʦʜʳè ʐʘʨʣʷ ɹʦʥʥʝ 

çʅʘʯʘʣʘè ʅʴʶʪʦʥʘ ʟʘʷʚʠʣʠ ʠ ʫʪʚʝʨʜʠʣʠ ʮʝʥʥʦʩʪʴ ʤʘʪʝʤʘʪʠʢʠ ʢʘʢ ʧʫʪʠ ʢ ʧʦʥʠʤʘʥʠʶ 

ʢʦʩʤʦʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʩʦʟʥʘʥʠʠ ʫʯʝʥʳʭ ʩʣʦʞʠʣʩʷ ʧʨʠʪʷʛʘʪʝʣʴʥʳʡ ʦʙʨʘʟ ʤʝʭʘʥʠʩʪʠʯʥʦʡ 

ɺʩʝʣʝʥʥʦʡ, ʛʜʝ ʉʦʣʥʮʝ ʠ ʧʣʘʥʝʪʳ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʨʘʟʫ ʚ ʠʭ ʥʳʥʝʰʥʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʇʣʘʥʝʪʳ 

ʨʘʟ ʟʘ ʨʘʟʦʤ ʦʛʠʙʘʣʠ ʉʦʣʥʮʝ ʧʦ ʧʨʠʤʝʨʥʦ ʢʨʫʛʦʚʳʤ ʦʨʙʠʪʘʤ, ʘʢʢʫʨʘʪʥʦ ʠ ʢʨʘʩʠʚʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʩʪʦʣʢʥʫʣʠʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ð ʠ ʜʘʞʝ ʥʝ ʩʙʣʠʟʠʣʠʩʴ. ʍʦʪʷ ʚʩʝ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʩʣʝʛʢʘ ʧʦʰʘʪʳʚʘʣʦʩʴ ð ʚʝʜʴ ʪʷʛʦʪʝʥʠʝ ʢʘʞʜʦʡ 

ʧʣʘʥʝʪʳ ʜʝʡʩʪʚʦʚʘʣʦ ʥʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ, ʥʠʯʝʛʦ ʚ ʥʝʡ ʦʩʦʙʝʥʥʦ ʥʝ ʤʝʥʷʣʦʩʴ. ʊʘʢʦʡ ʚʟʛʣʷʜ ʥʘ 

ɺʩʝʣʝʥʥʫʶ ʥʘʛʣʷʜʥʦ ʚʦʧʣʦʪʠʣʦ ʚ ʩʝʙʝ ʩʠʤʧʘʪʠʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʣʫʯʠʚʰʝʝ ʥʘʟʚʘʥʠʝ ʦʨʨʝʨʠ 
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(ʧʣʘʥʝʪʘʨʠʡ), ð ʥʘʩʪʦʣʴʥʘʷ ʤʘʰʠʥʢʘ, ʚ ʢʦʪʦʨʦʡ ʢʨʦʭʦʪʥʳʝ ʧʣʘʥʝʪʳ ʥʘ ʩʧʠʮʘʭ ʙʝʟ ʦʩʪʘʥʦʚʢʠ 

ʜʚʠʛʘʣʠʩʴ ʚʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʛʦ ʉʦʣʥʮʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʯʘʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʇʨʠʨʦʜʘ ʪʦʞʝ 

ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ʪʘʢʦʡ ʛʠʛʘʥʪʩʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʚ ʢʦʪʦʨʦʡ ʩʣʫʞʠʣʘ 

ʛʨʘʚʠʪʘʮʠʷ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʥʘʩʪʨʦʝʥʥʳʝ ʘʩʪʨʦʥʦʤʳ, ʢʦʥʝʯʥʦ, ʧʦʥʠʤʘʣʠ, ʯʪʦ ʥʝ ʚʩʝ ʚ ʧʨʠʨʦʜʝ ʪʘʢ ʧʨʦʩʪʦ. 

ʆʨʙʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʪʦʯʥʳʝ ʦʢʨʫʞʥʦʩʪʠ ʠ ʜʘʞʝ ʣʝʞʘʪ ʥʝ ʩʪʨʦʛʦ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʘ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʦʪʢʣʦʥʝʥʠʡ ʙʳʣʠ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʚʝ ʢʨʫʧʥʝʡʰʠʝ 

ʧʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ð ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ ð ʥʝʧʨʝʨʳʚʥʦ ʟʘʥʷʪʳ ʢʘʢʠʤ-ʪʦ ʜʦʣʛʦʩʨʦʯʥʳʤ 

ʧʝʨʝʪʷʛʠʚʘʥʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʢʘʥʘʪʘ; ʦʥʠ ʩʪʷʛʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ ʪʦ ʚʧʝʨʝʜ ʩ ʦʙʳʯʥʦʛʦ ʤʝʩʪʘ 

ʥʘ ʦʨʙʠʪʝ, ʪʦ ʥʘʟʘʜ, ʩʥʦʚʘ ʠ ʩʥʦʚʘ. ʃʘʧʣʘʩ ʦʙʲʷʩʥʠʣ ʵʪʦ ʷʚʣʝʥʠʝ ʦʢʦʣʦ 1785 ʛʦʜʘ. ʆʨʙʠʪʳ ʜʚʫʭ 

ʛʠʛʘʥʪʦʚ ʙʣʠʟʢʠ ʢ ʨʝʟʦʥʘʥʩʫ 5:2, ʪʦ ʝʩʪʴ ʟʘ ʪʦ ʚʨʝʤʷ, ʧʦʢʘ ʉʘʪʫʨʥ ʜʚʘʞʜʳ ʦʙʦʡʜʝʪ ʚʦʢʨʫʛ 

ʉʦʣʥʮʘ, ʖʧʠʪʝʨ ʫʩʧʝʚʘʝʪ ʦʙʦʡʪʠ ʚʦʢʨʫʛ ʥʝʛʦ ʧʷʪʴ ʨʘʟ. ɽʩʣʠ ʦʧʠʩʳʚʘʪʴ ʧʦʣʦʞʝʥʠʝ ʧʣʘʥʝʪʳ ʥʘ 

ʦʨʙʠʪʝ ʢʘʢ ʫʛʦʣ[23], ʪʦ ʨʘʟʥʦʩʪ ɹ

 

2 Ĭ ʫʛʦʣ ʜʣʷ ʖʧʠʪʝʨʘ ð 5 Ĭ ʫʛʦʣ ʜʣʷ ʉʘʪʫʨʥʘ 

 

ʙʣʠʟʢʘ ʢ ʥʫʣʶ, ʥʦ, ʢʘʢ ʦʙʲʷʩʥʠʣ ʃʘʧʣʘʩ, ʚʩʝ ʞʝ ʥʝ ʨʘʚʥʘ ʥʫʣʶ ʚ ʪʦʯʥʦʩʪʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥʘ 

ʤʝʜʣʝʥʥʦ ʤʝʥʷʝʪʩʷ, ʧʨʦʭʦʜʷ ʧʦʣʥʳʡ ʢʨʫʛ ʢʘʞʜʳʡ 900 ʣʝʪ. ʕʪʦʪ ʵʬʬʝʢʪ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ 

çʚʝʣʠʢʦʝ ʥʝʨʘʚʝʥʩʪʚʦè. 

ʃʘʧʣʘʩ ʜʦʢʘʟʘʣ, ʯʪʦ ʵʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʠʣʠ ʥʘʢʣʦʥʝʥʠʷ ʦʨʙʠʪʳ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʣʘʥʝʪʳ. ɺʧʦʣʥʝ ʦʙʲʷʩʥʠʤʦ, ʯʪʦ ʧʦʩʣʝ 

ʪʘʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʦʱʫʱʝʥʠʝ ʦʙʱʝʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʥʳʥʝʰʥʝʡ ʨʘʩʩʪʘʥʦʚʢʠ ʧʣʘʥʝʪ ʚ ʩʠʩʪʝʤʝ 

ʪʦʣʴʢʦ ʫʩʠʣʠʣʦʩʴ. ʄʦʞʥʦ ʙʳʣʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʧʣʘʥʝʪʳ ʙʫʜʫʪ ʝʱʝ ʦʯʝʥʴ ʜʦʣʛʦ 

ʜʚʠʛʘʪʴʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʩʝʡʯʘʩ, ʠ ʚ ʧʨʦʰʣʦʤ ʚʩʝʛʜʘ ʚʩʝ ʙʳʣʦ ʪʘʢ ʞʝ. 

ʅʦ ʥʝʪ! ʏʝʤ ʙʦʣʴʰʝ ʤʳ ʫʟʥʘʝʤ ʦ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʪʝʤ ʤʝʥʴʰʝ ʦʥʘ ʧʦʭʦʜʠʪ ʥʘ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʯʘʩʳ ʠ ʚʩʝ ʙʦʣʴʰʝ ʥʘ ʢʘʢʫʶ-ʪʦ ʥʝʚʝʨʦʷʪʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʧʦ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʚʝʜʝʪ ʩʝʙʷ ʭʦʨʦʰʦ, ʥʦ ʠʥʦʛʜʘ ʢʘʢ ʙʫʜʪʦ ʩʭʦʜʠʪ ʩ ʫʤʘ. ʏʪʦ ʠʥʪʝʨʝʩʥʦ, ʵʪʠ ʨʝʟʢʠʝ ʚʳʚʝʨʪʳ 

ʥʝ ʙʨʦʩʘʶʪ ʥʠ ʪʝʥʠ ʩʦʤʥʝʥʠʷ ʥʘ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ; ʥʘʧʨʦʪʠʚ, ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʝʛʦ ʩʣʝʜʩʪʚʠʷʤʠ. ɿʘʢʦʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʪʨʦʛ ʠ ʪʦʯʝʥ ð ʩʘʤʘ ʧʨʦʩʪʦʪʘ. ɸ ʚʦʪ ʩʦʙʳʪʠʷ, ʢ ʢʦʪʦʨʳʤ 

ʦʥ ʧʨʠʚʦʜʠʪ, ʧʨʦʩʪʳʤʠ ʥʘʟʚʘʪʴ ʥʠʢʘʢ ʥʝʣʴʟʷ. 

***  

ʏʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʷʩʥʠʪʴ, ʦʪʢʫʜʘ ʦʥʘ 

ʚʟʷʣʘʩʴ ʠ ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʳ ʝʝ ʨʘʟʥʦʢʘʣʠʙʝʨʥʳʝ ʪʝʣʘ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʦʥʠ ʦʙʨʘʟʫʶʪ 

ʩʦʚʝʨʰʝʥʥʦ ʵʢʣʝʢʪʠʯʝʩʢʠʡ ʥʘʙʦʨ ð ʢʘʞʜʳʡ ʤʠʨ ʫʥʠʢʘʣʝʥ, ʠ ʨʘʟʣʠʯʠʷ ʚʩʝʛʜʘ ʧʝʨʝʚʝʰʠʚʘʶʪ 

ʯʝʨʪʳ ʩʭʦʜʩʪʚʘ. ʄʝʨʢʫʨʠʡ ð ʵʪʦ ʛʦʨʷʯʠʡ ʢʘʤʝʥʴ, ʩʦʚʝʨʰʘʶʱʠʡ ʪʨʠ ʦʙʦʨʦʪʘ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ 

ʢʘʞʜʳʝ ʜʚʘ ʦʙʦʨʦʪʘ ʚʦʢʨʫʛ ʩʚʝʪʠʣʘ; ʵʪʦ ʨʝʟʦʥʘʥʩ 3:2 ʤʝʞʜʫ ʚʨʘʱʝʥʠʝʤ ʠ ʦʙʨʘʱʝʥʠʝʤ. ɺʝʥʝʨʘ ð 

ʢʠʩʣʦʪʥʳʡ ʘʜ, ʚʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʟʘʥʦʚʦ. ʅʘ ɿʝʤʣʝ ʝʩʪʴ ʦʢʝʘʥʳ, ʢʠʩʣʦʨʦʜ ʠ ʞʠʟʥʴ. ʄʘʨʩ ð ʟʘʤʝʨʟʰʘʷ ʧʫʩʪʳʥʷ ʩ ʢʨʘʪʝʨʘʤʠ ʠ 

ʢʘʥʴʦʥʘʤʠ. ʖʧʠʪʝʨ ð ʛʠʛʘʥʪʩʢʠʡ ʰʘʨ ʨʘʟʥʦʮʚʝʪʥʳʭ ʛʘʟʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʢʨʘʩʠʚʳʝ ʜʝʢʦʨʘʪʠʚʥʳʝ 

ʧʦʣʦʩʳ. ʉʘʪʫʨʥ ʧʦʭʦʞ ʥʘ ʖʧʠʪʝʨ, ʥʦ ʤʝʥʝʝ ʜʨʘʤʘʪʠʯʝʥ, ʟʘʪʦ ʚ ʧʦʨʷʜʢʝ ʢʦʤʧʝʥʩʘʮʠʠ ʦʙʣʘʜʘʝʪ 

ʚʝʣʠʢʦʣʝʧʥʳʤʠ ʢʦʣʴʮʘʤʠ. ʋʨʘʥ ð ʩʤʠʨʥʳʡ ʣʝʜʷʥʦʡ ʛʠʛʘʥʪ, ʢʦʪʦʨʳʡ ʚʨʘʱʘʝʪʩʷ ʥʝ ʚ ʪʫ ʩʪʦʨʦʥʫ. 

ʅʝʧʪʫʥ ð ʝʱʝ ʦʜʠʥ ʣʝʜʷʥʦʡ ʛʠʛʘʥʪ ʩ ʢʦʣʴʮʝʚʳʤʠ ʚʠʭʨʷʤʠ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 

2000 ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ. 

ʆʜʥʘʢʦ ʦʜʠʥ ʩʦʙʣʘʟʥʠʪʝʣʴʥʳʡ ʥʘʤʝʢ ʥʘ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʚʩʝ ʞʝ ʠʤʝʝʪʩʷ. 

ʆʨʙʠʪʘʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʰʝʩʪʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʣʘʥʝʪ, ʠʟʤʝʨʝʥʥʳʝ ʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮʘʭ, 

ʩʦʩʪʘʚʣʷʶʪ: 



45 

 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʯʠʩʣʘ ʥʝ ʢʘʞʫʪʩʷ ʨʝʛʫʣʷʨʥʳʤʠ, ʠ ʧʦʥʘʯʘʣʫ ʪʨʫʜʥʦ ʨʘʟʛʣʷʜʝʪʴ ʚ ʥʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʜʘʞʝ ʝʩʣʠ ʦʥʘ ʠʤʝʝʪʩʷ. ʅʦ ʚ 1766 ʛʦʜʫ ʀʦʛʘʥʥ ʊʠʮʠʫʩ ʟʘʤʝʪʠʣ ʚ ʵʪʠʭ ʯʠʩʣʘʭ 

ʢʦʝ-ʯʪʦ ʠʥʪʝʨʝʩʥʦʝ ʠ ʦʧʠʩʘʣ ʵʪʦ ʚ ʩʚʦʝʤ ʧʝʨʝʚʦʜʝ çʉʦʟʝʨʮʘʥʠʷ ʧʨʠʨʦʜʳè ʐʘʨʣʷ ɹʦʥʥʝ. 

çʈʘʟʜʝʣʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʉʦʣʥʮʘ ʜʦ ʉʘʪʫʨʥʘ ʥʘ 100 ʯʘʩʪʝʡ; ʪʦʛʜʘ ʄʝʨʢʫʨʠʡ ʦʪʜʝʣʷʶʪ ʦʪ 

ʉʦʣʥʮʘ ʯʝʪʳʨʝ ʪʘʢʠʝ ʯʘʩʪʠ, ɺʝʥʝʨʫ 4 + 3 = 7 ʪʘʢʠʭ ʯʘʩʪʝʡ, ɿʝʤʣʶ 4 + 6 = 10 ʯʘʩʪʝʡ, ʄʘʨʩ 4 + 12 

= 16. ʅʦ ʟʘʤʝʪʴʪʝ, ʯʪʦ ʦʪ ʄʘʨʩʘ ʢ ʖʧʠʪʝʨʫ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʵʪʦʡ ʩʪʦʣʴ ʪʦʯʥʦʡ 

ʧʨʦʛʨʝʩʩʠʠ. ʇʦʩʣʝ ʄʘʨʩʘ ʩʣʝʜʫʝʪ ʨʘʩʩʪʦʷʥʠʝ 4 + 24 = 28 ʯʘʩʪʝʡ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ ʪʘʤ ʥʝ ʙʳʣʦ 

ʟʘʤʝʯʝʥʦ ʥʠʢʘʢʦʡ ʧʣʘʥʝʪʳé ʇʦʩʣʝ ʵʪʦʛʦ ʜʣʷ ʥʘʩ ʧʦʢʘ ʥʝ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʚʦʟʥʠʢʘʝʪ ʩʬʝʨʘ ʚʣʠʷʥʠʷ ʖʧʠʪʝʨʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 4 + 48 = 52 ʯʘʩʪʠ ʠ ʉʘʪʫʨʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 4 + 

96 = 100 ʯʘʩʪʝʡè. 

ʀʦʛʘʥʥ ɹʦʜʝ ʫʧʦʤʠʥʘʣ ʵʪʫ ʞʝ ʯʠʩʣʝʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ 1772 ʛʦʜʫ ʚ ʩʚʦʝʡ ʢʥʠʛʝ 

çʈʫʢʦʚʦʜʩʪʚʦ ʢ ʧʦʟʥʘʥʠʶ ʟʚʝʟʜʥʦʛʦ ʥʝʙʘè (Anleitung zur Kenntniss des Gestirnten Himmels); ʚ 

ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʠʟʜʘʥʠʷʭ ʦʥ ʩʩʳʣʘʣʩʷ ʧʨʠ ʵʪʦʤ ʥʘ ʊʠʮʠʫʩʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʵʪʫ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʯʘʩʪʦ ʥʘʟʳʚʘʣʠ ʟʘʢʦʥʦʤ ɹʦʜʝ. ʉʝʡʯʘʩ, ʧʨʘʚʜʘ, ʚ ʦʙʠʭʦʜ ʚʦʰʣʦ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ ʥʘʟʚʘʥʠʝ ð 

ʟʘʢʦʥ ʊʠʮʠʫʩʘ ð ɹʦʜʝ. 

ʕʪʦ ʯʠʩʪʦ ʵʤʧʠʨʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ ʦʙʲʝʜʠʥʷʝʪ ʧʣʘʥʝʪʘʨʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʚ (ʧʦʯʪʠ) 

ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. ɺ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʩʚʦʝʤ ʚʠʜʝ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 0, 3, 6, 12, 24, 48, 96, 192, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʦʝ ʯʠʩʣʦ, ʥʘʯʠʥʘʷ ʩ ʪʨʝʪʴʝʛʦ, ʚʜʚʦʝ 

ʙʦʣʴʰʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ; ʟʘʪʝʤ ʢ ʢʘʞʜʦʤʫ ʯʣʝʥʫ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʦʙʘʚʣʷʣʠ 4 ʠ 

ʧʦʣʫʯʘʣʠ: 4, 7, 10, 16, 28, 52, 100. ʆʜʥʘʢʦ ʧʦʣʝʟʥʦ ʧʨʠʚʝʩʪʠ ʵʪʠ ʯʠʩʣʘ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʝʜʠʥʠʮʘʤ 

ʠʟʤʝʨʝʥʠʷ (ʘ.ʝ.), ʨʘʟʜʝʣʠʚ ʠʭ ʚʩʝ ʥʘ 10. ʇʦʣʫʯʠʤ: 0,4; 0,7; 1,0; 1,6; 2,8; 5,2; 10,0. ʕʪʠ ʯʠʩʣʘ ʥʘ 

ʫʜʠʚʣʝʥʠʝ ʭʦʨʦʰʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʩʩʪʦʷʥʠʷʤ ʜʦ ʧʣʘʥʝʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʧʫʩʢʘ ʥʘ ʤʝʩʪʝ 2,8. 

ʊʠʮʠʫʩ ʩʯʠʪʘʣ, ʯʪʦ ʟʥʘʝʪ, ʯʪʦ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʵʪʦʤ ʤʝʩʪʝ. ʊʘ ʯʘʩʪʴ ʝʛʦ ʨʝʤʘʨʢʠ, ʢʦʪʦʨʫʶ ʷ 

ʟʘʤʝʥʠʣ ʤʥʦʛʦʪʦʯʠʝʤ, ʚʳʛʣʷʜʠʪ ʪʘʢ: 

çʅʦ ʜʦʣʞʝʥ ʣʠ ʙʳʣ ɻʦʩʧʦʜʴ-ɸʨʭʠʪʝʢʪʦʨ ʦʩʪʘʚʠʪʴ ʵʪʦ ʤʝʩʪʦ ʧʫʩʪʳʤ? ɺʦʚʩʝ ʥʝʪ. ɼʘʚʘʡʪʝ ʞʝ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʦ ʤʝʩʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʧʨʠʥʘʜʣʝʞʠʪ ʥʝ ʦʪʢʨʳʪʳʤ ʧʦʢʘ ʩʧʫʪʥʠʢʘʤ ʄʘʨʩʘ; ʜʘʚʘʡʪʝ 

ʪʘʢʞʝ ʜʦʙʘʚʠʤ, ʯʪʦ ʖʧʠʪʝʨ, ʚʦʟʤʦʞʥʦ, ʝʱʝ ʠʤʝʝʪ ʚʦʢʨʫʛ ʩʝʙʷ ʙʦʣʝʝ ʤʝʣʢʠʝ ʩʧʫʪʥʠʢʠ, ʥʝ 

ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʧʦʢʘ ʥʠ ʚ ʦʜʠʥ ʪʝʣʝʩʢʦʧè. 

ʄʳ ʩʝʛʦʜʥʷ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʩʧʫʪʥʠʢʠ ʄʘʨʩʘ ʜʦʣʞʥʳ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʄʘʨʩʘ, 

ʢʘʢ ʩʧʫʪʥʠʢʠ ʖʧʠʪʝʨʘ ð ʚʦʟʣʝ ʖʧʠʪʝʨʘ, ʪʘʢ ʯʪʦ ʊʠʮʠʫʩ ʚ ʥʝʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠʷʭ ʫʛʦʜʠʣ ʚ 

ʤʦʣʦʢʦ, ʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʵʪʦʤ ʧʨʦʙʝʣʝ ʜʦʣʞʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʢʘʢʦʝ-ʪʦ ʪʝʣʦ, 

ʧʦʧʘʣʦ ʚ ʩʘʤʫʶ ʪʦʯʢʫ. ʆʜʥʘʢʦ ʜʦ 1781 ʛʦʜʘ, ʢʦʛʜʘ ʙʳʣ ʦʪʢʨʳʪ ʋʨʘʥ, ʥʠʢʪʦ ʥʝ ʧʨʠʥʠʤʘʣ ʵʪʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʚʩʝʨʴʝʟ, ʘ ʚʝʜʴ ʋʨʘʥ ʪʦʞʝ ʚʧʠʩʘʣʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. ʇʨʝʜʩʢʘʟʘʥʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 19,6 ʘ.ʝ.; ʨʝʘʣʴʥʦʝ ð 19,2. 

ɺʜʦʭʥʦʚʠʚʰʠʩʴ ʵʪʠʤ ʫʩʧʝʭʦʤ, ʘʩʪʨʦʥʦʤʳ ʥʘʯʘʣʠ ʠʩʢʘʪʴ ʥʝ ʟʘʤʝʯʝʥʥʫʶ ʧʨʝʞʜʝ ʧʣʘʥʝʪʫ, 

ʢʦʪʦʨʘʷ ʦʙʨʘʱʘʣʘʩʴ ʙʳ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦʤ 2,8 ʨʘʜʠʫʩʘ 

ʦʨʙʠʪʳ ɿʝʤʣʠ. ɺ 1801 ʛʦʜʫ ɼʞʫʟʝʧʧʝ ʇʠʘʮʮʠ ʥʘʰʝʣ ʦʜʥʫ ʪʘʢʫʶ ʧʣʘʥʝʪʫ ð ʧʦ ʠʨʦʥʠʠ ʩʫʜʴʙʳ, 

ʩʦʚʩʝʤ ʥʝʟʘʜʦʣʛʦ ʜʦ ʥʘʯʘʣʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʠʩʢʦʚ. ɽʛʦ ʧʣʘʥʝʪʘ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʎʝʨʝʨʘ, ʠ 

ʝʝ ʠʩʪʦʨʠʶ ʤʳ ʧʨʦʜʦʣʞʠʤ ʚ ʛʣʘʚʝ 5. ʆʥʘ ʙʳʣʘ ʤʝʥʴʰʝ ʄʘʨʩʘ ʠ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʖʧʠʪʝʨʘ, ʥʦ 

ʦʥʘ ʙʳʣʘ, ʠ ʙʳʣʘ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ. 

ʂʘʢ ʙʫʜʪʦ ʯʪʦʙʳ ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʩʢʨʦʤʥʳʡ ʨʘʟʤʝʨ, ʎʝʨʝʨʘ ʦʢʘʟʘʣʘʩʴ ʪʘʤ ʥʝ ʦʜʠʥʦʢʘ. 

ɺʩʢʦʨʝ ʥʘ ʩʭʦʜʥʳʭ ʜʠʩʪʘʥʮʠʷʭ ʦʪ ʉʦʣʥʮʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʝʱʝ ʪʨʠ ʪʝʣʘ ð ʇʘʣʣʘʜʘ, ʖʥʦʥʘ ʠ 

ɺʝʩʪʘ. ʕʪʦ ʙʳʣʠ ʧʝʨʚʳʝ ʯʝʪʳʨʝ ʘʩʪʝʨʦʠʜʘ ð ʦʥʠ ʞʝ ʤʘʣʳʝ ʧʣʘʥʝʪʳ, ð ʠ ʟʘ ʥʠʤʠ ʧʦʩʣʝʜʦʚʘʣʦ 

ʝʱʝ ʤʥʦʛʦ. ʆʢʦʣʦ 200 ʠʟ ʥʠʭ ʠʤʝʶʪ ʨʘʟʤʝʨ ʙʦʣʝʝ ʢʠʣʦʤʝʪʨʘ ʚ ʧʦʧʝʨʝʯʥʠʢʝ, ʠʟʚʝʩʪʥʦ ʪʘʢʞʝ 

ʙʦʣʝʝ 150 000 ʘʩʪʝʨʦʠʜʦʚ ʨʘʟʤʝʨʦʤ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 100 ʤʝʪʨʦʚ ʚ ʧʦʧʝʨʝʯʥʠʢʝ[24]; ʩʯʠʪʘʝʪʩʷ, 
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ʯʪʦ ʯʠʩʣʦ ʝʱʝ ʙʦʣʝʝ ʤʝʣʢʠʭ ʘʩʪʝʨʦʠʜʦʚ ʠʟʤʝʨʷʝʪʩʷ ʤʠʣʣʠʦʥʘʤʠ. ʆʥʠ ʦʙʨʘʟʫʶʪ ʟʥʘʤʝʥʠʪʳʡ ʧʦʷʩ 

ʘʩʪʝʨʦʠʜʦʚ ð ʧʣʦʩʢʫʶ ʢʦʣʴʮʝʦʙʨʘʟʥʫʶ ʦʙʣʘʩʪʴ ʤʝʞʜʫ ʦʨʙʠʪʘʤʠ ʄʘʨʩʘ ʠ ʖʧʠʪʝʨʘ. 

ʄʝʣʢʠʝ ʪʝʣʘ ʠʤʝʶʪʩʷ ʠ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʦʪʢʨʳʪʠʡ 

ʜʦʙʘʚʠʣʠ ʚʝʩʦʤʦʩʪʠ ʤʥʝʥʠʶ ɹʦʜʝ ʦ ʪʦʤ, ʯʪʦ ʧʣʘʥʝʪʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʥʝʡ ʨʝʛʫʣʷʨʥʦ. 

ʇʦʩʣʝʜʦʚʘʚʰʝʝ ʦʪʢʨʳʪʠʝ ʅʝʧʪʫʥʘ ʙʳʣʦ ʤʦʪʠʚʠʨʦʚʘʥʦ ʚʦʟʤʫʱʝʥʠʷʤʠ ʚ ʦʨʙʠʪʝ ʋʨʘʥʘ, ʘ ʥʝ 

ʟʘʢʦʥʦʤ ʊʠʮʠʫʩʘ ð ɹʦʜʝ. ʅʦ ʟʘʢʦʥ ʧʨʝʜʩʢʘʟʳʚʘʣ ʨʘʩʩʪʦʷʥʠʝ 38,8 ʘ.ʝ., ʯʪʦ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ ð ʛʜʝ-ʪʦ ʤʝʞʜʫ 29,8 ʠ 30,3. ʇʦʧʘʜʘʥʠʝ, ʢʦʥʝʯʥʦ, ʥʝ 

ʩʣʠʰʢʦʤ ʪʦʯʥʦʝ, ʥʦ ʧʨʠʝʤʣʝʤʦʝ. ɿʘʪʝʤ ʥʘʩʪʘʣʘ ʦʯʝʨʝʜʴ ʇʣʫʪʦʥʘ: ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ 77,2; 

ʨʝʘʣʴʥʦʝ ð ʦʪ 29,7 ʜʦ 48,9. ɺʦʪ ʠ ʚʩʝ, ʟʘʢʦʥ ʊʠʮʠʫʩʘ ð ɹʦʜʝʧʝʨʝʩʪʘʣ ʜʝʡʩʪʚʦʚʘʪʴ. 

ɼʨʫʛʠʝ ʪʠʧʠʯʥʳʝ ʯʝʨʪʳ ʧʣʘʥʝʪʘʨʥʳʭ ʦʨʙʠʪ ʪʦʞʝ ʦʢʘʟʘʣʠʩʴ ʥʝʫʥʠʚʝʨʩʘʣʴʥʳʤʠ. ʇʣʫʪʦʥ, 

ʩʢʘʞʝʤ, ʦʯʝʥʴ ʩʪʨʘʥʥʘʷ ʧʣʘʥʝʪʘ. ɽʛʦ ʦʨʙʠʪʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʠ ʥʘʢʣʦʥʝʥʘ ʥʘ 

ʯʫʜʦʚʠʱʥʳʝ 17Á ʢ ʵʢʣʠʧʪʠʢʝ. ʀʥʦʛʜʘ ʇʣʫʪʦʥ ʜʘʞʝ ʟʘʭʦʜʠʪ ʚʥʫʪʨʴ ʦʨʙʠʪʳ ʅʝʧʪʫʥʘ. ɺʩʝ ʵʪʠ 

ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʯʝʨʪʳ ʥʝʜʘʚʥʦ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʇʣʫʪʦʥ ʙʳʣ ʨʘʟʞʘʣʦʚʘʥ ʠʟ ʥʘʩʪʦʷʱʠʭ ʧʣʘʥʝʪ 

ʚ ʢʘʨʣʠʢʦʚʳʝ. ɺ ʢʘʯʝʩʪʚʝ ʯʘʩʪʠʯʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʎʝʨʝʨʘ ʪʦʞʝ ʩʪʘʣʘ ʢʘʨʣʠʢʦʚʦʡ ʧʣʘʥʝʪʦʡ, ʘ ʥʝ 

ʧʨʦʩʪʦ ʘʩʪʝʨʦʠʜʦʤ (ʠʣʠ ʤʘʣʦʡ ʧʣʘʥʝʪʦʡ)[25]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʫʩʧʝʭʠ ʠ ʥʝʫʜʘʯʠ, ʟʘʢʦʥ ʊʠʮʠʫʩʘ ð ɹʦʜʝ ʩʪʘʚʠʪ ʧʝʨʝʜ ʥʘʤʠ ʚʘʞʥʳʝ 

ʚʦʧʨʦʩʳ: ʠʤʝʝʪ ʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʘʥʝʪ ʢʘʢʦʝ-ʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ? ʀʣʠ ʦʥʠ ʤʦʛʣʠ 

ʚ ʧʨʠʥʮʠʧʝ ʨʘʩʧʦʣʦʞʠʪʴʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʣʶʙʳʤ ʞʝʣʘʝʤʳʤ ʦʙʨʘʟʦʤ, ʥʘ ʣʶʙʳʭ ʨʘʩʩʪʦʷʥʠʷʭ? 

ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʪʦʪ ʟʘʢʦʥ ð ʩʦʚʧʘʜʝʥʠʝ, ʧʨʦʷʚʣʝʥʠʝ ʢʘʢʦʡ-ʪʦ ʥʝʠʟʚʝʩʪʥʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʣʠ ʪʦ ʠ ʜʨʫʛʦʝ ʦʜʥʦʚʨʝʤʝʥʥʦ? 

***  

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʰʘʛʘ ʧʝʨʝʬʦʨʤʫʣʠʨʫʝʤ ʟʘʢʦʥ ʊʠʮʠʫʩʘ ð ɹʦʜʝ ʚ ʙʦʣʝʝ ʦʙʱʠʡ ʠ ʩʣʝʛʢʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʚʠʜ. ɺ ʦʨʠʛʠʥʘʣʴʥʦʡ ʬʦʨʤʝ ʵʪʦʪ ʟʘʢʦʥ ʠʤʝʝʪ ʘʥʦʤʘʣʠʶ: ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ 

ʯʣʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʥʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 0. ɺ ʧʦʣʥʦʮʝʥʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ ʥʘ 

ʵʪʦʤ ʤʝʩʪʝ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳ ʩʪʦʷʪʴ 1,5. ʍʦʪʷ ʧʨʠ ʪʘʢʦʤ ʚʳʙʦʨʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʄʝʨʢʫʨʠʷ ʩʪʘʥʦʚʠʪʩʷ 0,55 (ʯʪʦ ʤʝʥʝʝ ʪʦʯʥʦ), ʚʩʷ ʥʘʰʘ ʠʛʨʘ ʩ ʨʘʩʩʪʦʷʥʠʷʤʠ ʠʤʝʝʪ ʯʠʩʪʦ 

ʵʤʧʠʨʠʯʝʩʢʠʡ ʠ ʧʨʠʙʣʠʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʯʪʦ, ʧʦʞʘʣʫʡ, ʨʘʟʫʤʥʝʝ ʙʫʜʝʪ ʩʦʭʨʘʥʠʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʘʢʢʫʨʘʪʥʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 1,5. ʊʝʧʝʨʴ ʟʘʢʦʥ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʧʨʦʩʪʦʡ 

ʬʦʨʤʫʣʦʡ: ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʉʦʣʥʮʘ ʜʦ n-ʡ ʧʣʘʥʝʪʳ ʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮʘʭ ʨʘʚʥʦ 

 

d = 0,075 Ĭ 2n + 0,4. 

 

ʊʝʧʝʨʴ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʚʳʯʠʩʣʝʥʠʡ. ʇʦ ʙʦʣʴʰʦʤʫ ʩʯʝʪʫ 0,4 ʘ.ʝ. ʜʣʷ ʦʪʜʘʣʝʥʥʳʭ 

ʧʣʘʥʝʪ ʥʝ ʠʛʨʘʝʪ ʦʩʦʙʦʡ ʨʦʣʠ, ʧʦʵʪʦʤʫ ʦʪʙʨʦʩʠʤ ʵʪʦʪ ʯʣʝʥ ʠ ʧʦʣʫʯʠʤ d = 0,075 Ĭ 2n. ʕʪʦ ʫʞʝ 

center ʩʪʝʧʝʥʥʦʛʦ ʟʘʢʦʥʘ, ʢʦʪʦʨʳʡ ʚ ʦʙʱʝʤ ʚʠʜʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ d = abn, ʛʜʝ a ʠ b ð ʢʦʥʩʪʘʥʪʳ. 

ʇʨʦʣʦʛʘʨʠʬʤʠʨʫʝʤ ʫʨʘʚʥʝʥʠʝ: 

 

log d = log a + n log b. 

 

ɽʩʣʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ n ʠ log d ʢʘʢ ʢʦʦʨʜʠʥʘʪʳ, ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʩ ʥʘʢʣʦʥʦʤ 

log b, ʧʝʨʝʩʝʢʘʶʱʝʡ ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ ʚ ʪʦʯʢʝ log a. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʨʘʩʧʦʟʥʘʪʴ 

ʩʪʝʧʝʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʥʫʞʥʦ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ log d ʦʪ n ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ 

ʤʘʩʰʪʘʙʝ ʧʦ ʦʙʝʠʤ ʦʩʷʤ. ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʦʢʘʞʝʪʩʷ ʙʣʠʟʦʢ ʢ ʧʨʷʤʦʡ, ʚʩʝ ʚ ʧʦʨʷʜʢʝ. ʄʘʣʦ ʪʦʛʦ, 

ʤʳ ʤʦʞʝʤ ʧʨʦʜʝʣʘʪʴ ʪʦ ʞʝ ʩʘʤʦʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʘʩʩʪʦʷʥʠʷ d, ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʚʝʣʠʯʠʥ, ʪʘʢʠʭ ʢʘʢ 

ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʚʦʢʨʫʛ ʟʚʝʟʜʳ ʠʣʠ ʤʘʩʩʘ. 

ɽʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʧʨʦʜʝʣʘʪʴ ʵʪʦ ʜʣʷ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʉʦʣʥʮʘ ʜʦ ʧʣʘʥʝʪ, ʚʢʣʶʯʘʷ ʎʝʨʝʨʫ ʠ 

ʇʣʫʪʦʥ, ʪʦ ʧʦʣʫʯʠʪʩʷ ʛʨʘʬʠʢ ʥʘ ʨʠʩʫʥʢʝ ʩʣʝʚʘ. ʆʥ ʙʣʠʟʦʢ ʢ ʧʨʷʤʦʡ, ʢʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʙʳ ʦʞʠʜʘʪʴ 

ʧʦ ʟʘʢʦʥʫ ʊʠʮʠʫʩʘ ð ɹʦʜʝ. ɸ ʢʘʢ ʥʘʩʯʝʪ ʠʭ ʤʘʩʩ (ʩʤʦʪʨʠʤ ʥʘ ʨʠʩʫʥʦʢ ʩʧʨʘʚʘ)? ʅʘ ʵʪʦʪ ʨʘʟ 

ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʛʨʘʬʠʢ ʚʳʛʣʷʜʠʪ ʩʦʚʝʨʰʝʥʥʦ ʠʥʘʯʝ. ʅʠʯʝʛʦ ʧʦʭʦʞʝʛʦ ʥʘ ʧʨʷʤʫʶ ʠʣʠ 

ʢʘʢʫʶ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʜʨʫʛʫʶ ʯʝʪʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. 
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ɸ ʦʨʙʠʪʘʣʴʥʳʡ ʧʝʨʠʦʜ? ɺʥʦʚʴ ʯʠʩʪʘʷ ʧʨʷʤʘʷ (ʩʤʦʪʨʠ ʩʣʝʜʫʶʱʠʡ ʛʨʘʬʠʢ ʩʣʝʚʘ). ʆʜʥʘʢʦ ʵʪʦ 

ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʪʠʡ ʟʘʢʦʥ ʂʝʧʣʝʨʘ ʩʦʦʪʥʦʩʠʪ ʧʝʨʠʦʜ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʩʪʝʧʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ. ʇʦʧʨʦʙʫʝʤ ʨʘʩʰʠʨʠʪʴ ʧʦʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʚʝʨʠʤ 

ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʣʫʥ ʋʨʘʥʘ; ʧʦʣʫʯʠʤ ʛʨʘʬʠʢ ʩʧʨʘʚʘ. ɺʥʦʚʴ ʩʪʝʧʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. 

 

***  

ʉʦʚʧʘʜʝʥʠʝ ʠʣʠ ʯʪʦ-ʪʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ? ʄʥʝʥʠʷ ʘʩʪʨʦʥʦʤʦʚ ʨʘʟʜʝʣʠʣʠʩʴ. ɺ ʣʫʯʰʝʤ ʩʣʫʯʘʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʪʝʧʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʨʘʩʩʪʦʷʥʠʷʭ. ʇʨʠ ʵʪʦʤ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝ 

ʫʥʠʚʝʨʩʘʣʴʥʘ. 

ɿʜʝʩʴ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʢʘʢʦʝ-ʪʦ ʨʘʮʠʦʥʘʣʴʥʦʝ ʦʙʲʷʩʥʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʠʜʝʠ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʠʥʘʤʠʢʝ ʩʣʫʯʘʡʥʦʡ ʩʠʩʪʝʤʳ ʧʣʘʥʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʨʝʟʦʥʘʥʩʳ ð ʩʣʫʯʘʠ, ʢʦʛʜʘ ʦʨʙʠʪʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʜʚʫʭ ʧʣʘʥʝʪ ʜʘʶʪ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʩʪʫʶ ʜʨʦʙʴ. 

ʂ ʧʨʠʤʝʨʫ, ʦʜʠʥ ʠʟ ʧʝʨʠʦʜʦʚ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 3/5 ʦʪ ʜʨʫʛʦʛʦ, ʵʪʦ ʨʝʟʦʥʘʥʩ 5:3[26]. ʅʝ ʦʙʨʘʱʘʷ 

ʚʥʠʤʘʥʠʷ ʥʘ ʦʩʪʘʣʴʥʳʝ ʪʝʣʘ, ʵʪʠ ʜʚʝ ʧʣʘʥʝʪʳ ʙʫʜʫʪ ʪʦ ʠ ʜʝʣʦ ð ʯʝʨʝʟ ʧʨʘʚʠʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ð 

ʚʳʩʪʨʘʠʚʘʪʴʩʷ ʚʜʦʣʴ ʨʘʜʠʘʣʴʥʦʡ ʧʨʷʤʦʡ, ʩʚʷʟʳʚʘʶʱʝʡ ʠʭ ʩʦ ʟʚʝʟʜʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʧʷʪʴ ʦʙʦʨʦʪʦʚ 

ʦʜʥʦʡ ʧʣʘʥʝʪʳ ʚʦʢʨʫʛ ʟʚʝʟʜʳ ʚ ʪʦʯʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʤ ʦʙʦʨʦʪʘʤ ʜʨʫʛʦʡ ʧʣʘʥʝʪʳ. ɿʘ 

ʜʦʣʛʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʵʪʦʤ ʥʝʙʦʣʴʰʠʝ ʚʦʟʤʫʱʝʥʠʷ ʦʨʙʠʪ ʙʫʜʫʪ 

ʥʘʢʘʧʣʠʚʘʪʴʩʷ, ʪʘʢ ʯʪʦ ʧʣʘʥʝʪʳ ʙʫʜʫʪ ʩʢʣʦʥʥʳ ʤʝʥʷʪʴ ʩʚʦʠ ʦʨʙʠʪʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʧʝʨʠʦʜʦʚ, 

ʦʪʥʦʰʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʜʘʝʪ ʧʨʦʩʪʦʡ ʜʨʦʙʠ, ʚʦʟʤʫʱʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʥʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʚʜʦʣʴ ʢʦʪʦʨʦʛʦ ʤʦʛʣʘ ʙʳ 

ʜʝʡʩʪʚʦʚʘʪʴ ʩʚʷʟʳʚʘʶʱʘʷ ʜʚʝ ʧʣʘʥʝʪʳ ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ. 

ʀ ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ: ʦʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʝʪʘʣʴʥʳʤʠ ʨʘʩʯʝʪʘʤʠ 

ʠ ʦʙʰʠʨʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʝʡ. ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʦʨʙʠʪʘ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʣʠʧʩ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʫʨʦʚʥʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʮʝʩʩʠʷ 

ʵʣʣʠʧʩʘ: ʝʛʦ ʙʦʣʴʰʘʷ ʦʩʴ ʤʝʜʣʝʥʥʦ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɽʱʝ ʙʦʣʝʝ ʪʦʯʥʘʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʝ ʯʣʝʥʳ ʚ centerʭ ʜʚʠʞʝʥʠʷ ʥʝʙʝʩʥʳʭ ʪʝʣ 

ʚʦʟʥʠʢʘʶʪ ʦʪ ʚʝʢʦʚʳʭ (ʩʝʢʫʣʷʨʥʳʭ) ʨʝʟʦʥʘʥʩʦʚ ð ʙʦʣʝʝ ʦʙʱʝʛʦ ʪʠʧʘ ʨʝʟʦʥʘʥʩʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʧʝʨʠʦʜʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʝʮʝʩʩʠʨʫʶʪ ʦʨʙʠʪʳ ʥʝʩʢʦʣʴʢʠʭ ʪʝʣ. 

ʂʘʢ ʠʤʝʥʥʦ ʜʚʠʞʫʪʩʷ ʪʝʣʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʝʟʦʥʘʥʩʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ 

ʧʝʨʠʦʜʦʚ, ʘ ʪʘʢʞʝ ʦʪ ʠʭ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ, ʥʦ ʯʘʩʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʙʳʚʘʝʪ ʦʯʠʱʝʥʠʝ 

ʧʦʜʦʙʥʳʭ ʦʨʙʠʪ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʦʢʨʫʛ ʟʚʝʟʜʳʧʣʘʥʝʪʳ ʩʢʣʦʥʥʳ ʟʘʥʠʤʘʪʴ ʧʦʟʠʮʠʠ, ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʧʨʠʤʝʨʥʦ ʧʦʭʦʞʠ ʥʘ ʟʘʢʦʥ ʊʠʮʠʫʩʘ ð ɹʦʜʝ, ʘ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʦʟʠʮʠʠ ʚʳʯʠʱʘʶʪʩʷ 

ʨʝʟʦʥʘʥʩʘʤʠ. ʅʦ ʚʩʝ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʠ ʨʘʩʧʣʳʚʯʘʪʦ. 

ɺ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ çʤʠʥʠʘʪʶʨʥʳʭè ʧʦʜʩʠʩʪʝʤ, ʨʦʣʴ ʢʦʪʦʨʳʭ ʠʛʨʘʶʪ 

ʧʣʘʥʝʪʳ-ʛʠʛʘʥʪʳ ʩʦ ʩʚʦʠʤʠ ʣʫʥʘʤʠ. ʆʨʙʠʪʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʪʨʝʭ ʢʨʫʧʥʝʡʰʠʭ ʩʧʫʪʥʠʢʦʚ 

ʖʧʠʪʝʨʘ ð ʀʦ, ɽʚʨʦʧʳ ʠ ɻʘʥʠʤʝʜʘ ð ʦʪʥʦʩʷʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ ʢʘʢ 1:2:4, ʪʦ ʝʩʪʴ ʢʘʞʜʳʡ 

ʧʦʩʣʝʜʫʶʱʠʡ ʠʟ ʥʠʭ ʚʜʚʦʝ ʙʦʣʴʰʝ ʧʨʝʜʳʜʫʱʝʛʦ (ʩʤ. ʛʣʘʚʫ 7). ʏʝʪʚʝʨʪʳʡ ʩʧʫʪʥʠʢ ʵʪʦʡ ʛʨʫʧʧʳ 

ð ʂʘʣʣʠʩʪʦ ð ʠʤʝʝʪ ʧʝʨʠʦʜ ʥʝʤʥʦʛʦ ʤʝʥʴʰʠʡ, ʯʝʤ ʫʜʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ɻʘʥʠʤʝʜʘ. ʉʦʛʣʘʩʥʦ 

ʪʨʝʪʴʝʤʫ ʟʘʢʦʥʫ ʂʝʧʣʝʨʘ, ʦʨʙʠʪʘʣʴʥʳʝ ʨʘʜʠʫʩʳ ʪʝʣ ʩʚʷʟʘʥʳ ʘʥʘʣʦʛʠʯʥʳʤ ʦʪʥʦʰʝʥʠʝʤ, ʪʦʣʴʢʦ 

ʤʥʦʞʠʪʝʣʴ 2 ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʪʦʡ ʞʝ ʜʚʦʡʢʦʡ ʚ ʩʪʝʧʝʥʠ 2/3, ʯʪʦ ʜʘʝʪ ʥʘʤ ʢʦʵʬʬʠʮʠʝʥʪ 1,58. ʊʦ 

ʝʩʪʴ ʦʨʙʠʪʘʣʴʥʳʡ ʨʘʜʠʫʩ ʢʘʞʜʦʛʦ ʩʧʫʪʥʠʢʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʤʝʨʥʦ ʚ 1,58 ʨʘʟʘ ʙʦʣʴʰʝ 

ʦʨʙʠʪʘʣʴʥʦʛʦ ʨʘʜʠʫʩʘ ʧʨʝʜʳʜʫʱʝʛʦ ʩʧʫʪʥʠʢʘ. ʕʪʦ ʪʦʪ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʨʝʟʦʥʘʥʩ ʥʝ ʨʘʩʯʠʱʘʝʪ, ʘ 

ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʦʨʙʠʪʳ, ʠ ʦʪʥʦʰʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʟʜʝʩʴ 1,58 ʚʤʝʩʪʦ 2 ʧʦ ʟʘʢʦʥʫ ʊʠʮʠʫʩʘ ð ɹʦʜʝ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʨʘʩʩʪʦʷʥʠʷ ʪʦʞʝ ʧʦʜʯʠʥʷʶʪʩʷ ʩʪʝʧʝʥʥʦʤʫ ʟʘʢʦʥʫ. ʉʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʞʝ 

ʢ ʣʫʥʘʤ ʉʘʪʫʨʥʘ ʠ ʋʨʘʥʘ, ʢʘʢ ʫʢʘʟʘʣ ʉʪʝʥʣʠ ɼʝʨʤʦʪʪ ʚ 1960-ʝ[27]. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʧʫʪʥʠʢʦʚ ʥʘʟʳʚʘʶʪ ʟʘʢʦʥʦʤ ɼʝʨʤʦʪʪʘ. 

ʈʘʩʩʪʦʷʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩʪʝʧʝʥʥʳʤ ʟʘʢʦʥʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʝʝ ʦʙʱʫʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʠ ʭʦʨʦʰʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʟʘʢʦʥʘ ʊʠʮʠʫʩʘ ð ɹʦʜʝ. ɺ 1994 

ʛʦʜʫ ɹʝʨʘʥʞʝʨ ɼʶʙʨʶʣʴ ʠ ʌʨʘʥʩʫʘ ɻʨʘʥʝ, ʧʨʠʤʝʥʠʚ ʜʚʘ ʦʙʱʠʭ ʧʨʠʥʮʠʧʘ, ʚʳʚʝʣʠ ʩʪʝʧʝʥʥʦʡ 

ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʜʣʷ ʪʠʧʠʯʥʳʭ ʢʦʣʣʘʧʩʠʨʫʶʱʠʭ ʩʦʣʥʝʯʥʳʭ ʪʫʤʘʥʥʦʩʪʝʡ. ʆʙʘ 

ʧʨʠʥʮʠʧʘ ʦʩʥʦʚʘʥʳ ʥʘ ʩʠʤʤʝʪʨʠʠ. ʆʙʣʘʢʦ ʦʙʣʘʜʘʝʪ ʦʩʝʚʦʡ ʩʠʤʤʝʪʨʠʝʡ; ʢʨʦʤʝ ʪʦʛʦ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʘ ʚ ʥʝʤ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ ʥʘ ʚʩʝʭ ʤʘʩʰʪʘʙʘʭ ʠʟʤʝʨʝʥʠʷ ð ʵʪʦ 

ʤʘʩʰʪʘʙʥʘʷ ʩʠʤʤʝʪʨʠʷ. ʆʩʝʚʘʷ ʩʠʤʤʝʪʨʠʷ ʜʠʥʘʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʘ, ʧʦʪʦʤʫ ʯʪʦ ʘʩʠʤʤʝʪʨʠʯʥʦʝ 

ʦʙʣʘʢʦ ʥʝʧʨʝʤʝʥʥʦ ʣʠʙʦ ʨʘʟʦʨʚʝʪʩʷ, ʣʠʙʦ ʩʪʘʥʝʪ ʩʦ ʚʨʝʤʝʥʝʤ ʙʦʣʝʝ ʩʠʤʤʝʪʨʠʯʥʳʤ. ʄʘʩʰʪʘʙʥʘʷ 

ʩʠʤʤʝʪʨʠʷ ʪʠʧʠʯʥʘ ʜʣʷ ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʣʠʷʶʱʠʭ, ʧʦ ʤʥʝʥʠʶ ʫʯʝʥʳʭ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʣʘʥʝʪ, ʪʘʢʠʭ ʢʘʢ ʪʫʨʙʫʣʝʥʪʥʳʝ ʧʦʪʦʢʠ ʚʥʫʪʨʠ ʩʦʣʥʝʯʥʦʡ ʪʫʤʘʥʥʦʩʪʠ. 

ʉʝʛʦʜʥʷ ʤʳ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʛʣʷʥʫʪʴ ʟʘ ʧʨʝʜʝʣʳ ʥʘʰʝʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ɸ ʪʘʤ ʪʘʢʦʝ 

ʥʘʯʠʥʘʝʪʩʷ! ʆʨʙʠʪʳ ʠʟʚʝʩʪʥʳʭ ʵʢʟʦʧʣʘʥʝʪ ð ʧʣʘʥʝʪ ʫ ʜʨʫʛʠʭ ʟʚʝʟʜ ð ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʦʭʦʞʠʭ ʥʘ ʪʝ, ʯʪʦ ʤʳ ʥʘʙʣʶʜʘʝʤ ʫ 

ʩʝʙʷ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʟʚʝʩʪʥʳʝ ʵʢʟʦʧʣʘʥʝʪʳ ʚʩʝʛʦ ʣʠʰʴ 

ʥʝʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘʷ ʚʳʙʦʨʢʘ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʣʘʥʝʪ; ʯʘʩʪʦ ʤʳ ʚʠʜʠʤ ʫ 

ʟʚʝʟʜʳ ʪʦʣʴʢʦ ʦʜʥʫ ʧʣʘʥʝʪʫ, ʭʦʪʷ ʪʘʤ, ʚʝʨʦʷʪʥʦ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ. ʂ ʪʦʤʫ ʞʝ ʤʝʪʦʜʳ, 

ʠʤʝʶʱʠʝʩʷ ʫ ʥʘʩ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʦʙʥʘʨʫʞʠʚʘʶʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʨʫʧʥʳʝ ʧʣʘʥʝʪʳ, 

ʦʙʨʘʱʘʶʱʠʝʩʷ ʙʣʠʟʢʦ ʢ ʩʚʦʝʤʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʪʝʣʫ. 

ɼʦ ʪʝʭ ʧʦʨ ʧʦʢʘ ʤʳ ʥʝ ʧʦʣʫʯʠʤ ʧʦʣʥʳʝ ʧʣʘʥʳ ʧʣʘʥʝʪʥʳʭ ʩʠʩʪʝʤ ʤʥʦʞʝʩʪʚʘ ʟʚʝʟʜ, ʤʳ ʥʝ 

ʩʤʦʞʝʤ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʢʟʦʧʣʘʥʝʪʥʳʝ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʚ 2013 

ʛʦʜʫ ʊʠʤʦʪʠ ɹʦʚʵ ʠ ʏʘʨʣʴʟ ʃʘʡʥʫʠʚʝʨ, ʨʘʩʩʤʦʪʨʝʚ 69 ʵʢʟʦʧʣʘʥʝʪʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ 

ʜʦʩʪʦʚʝʨʥʦ ʠʤʝʝʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʧʣʘʥʝʪ, ʚʳʷʩʥʠʣʠ, ʯʪʦ 66 ʠʟ ʥʠʭ ʧʦʜʯʠʥʷʶʪʩʷ ʩʪʝʧʝʥʥʳʤ 

ʟʘʢʦʥʘʤ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʧʳʪʘʣʠʩʴ ʪʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ ʧʦʣʫʯʝʥʥʳʭ ʩʪʝʧʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʦʩʪʦʨʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ çʥʝʜʦʩʪʘʶʱʠʝè ʧʣʘʥʝʪʳ, ʪʦ ʝʩʪʴ ʧʦʚʪʦʨʠʪʴ ʚ ʵʢʟʦʩʠʩʪʝʤʘʭ ʠʩʪʦʨʠʶ ʩ 

ʎʝʨʝʨʦʡ. ʀʟ 97 ʧʣʘʥʝʪ, ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʣʠʰʴ ʧʷʪʴ. 

ɼʘʞʝ ʩ ʫʯʝʪʦʤ ʩʣʦʞʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʥʝʙʦʣʴʰʠʭ ʧʣʘʥʝʪ, ʨʝʟʫʣʴʪʘʪ ʥʝ ʦʧʨʘʚʜʘʣ 

ʥʘʜʝʞʜ. 

ɺʩʝ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦ, ʧʦʵʪʦʤʫ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʧʝʨʝʤʝʩʪʠʣʦʩʴ ʥʘ ʜʨʫʛʠʝ 

ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʦʙʲʷʩʥʠʪʴ, ʢʘʢ ʫʩʪʨʦʝʥʳ ʧʣʘʥʝʪʥʳʝ ʩʠʩʪʝʤʳ. ʕʪʠ ʧʨʠʥʮʠʧʳ 

ʦʧʠʨʘʶʪʩʷ ʥʘ ʪʦʥʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʢʠ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʦʚʩʝʤ ʫʞ 

ʵʤʧʠʨʠʯʝʩʢʠʤʠ. ʆʜʥʘʢʦ ʯʠʩʣʦʚʦʡ ʭʘʨʘʢʪʝʨ ʵʪʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʝʥʝʝ ʦʯʝʚʠʜʝʥ. ɺ ʯʘʩʪʥʦʩʪʠ, 
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ʄʘʡʢʣ ɼʝʣʥʠʮ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ ʖʧʠʪʝʨʘ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, 

ʦʨʛʘʥʠʟʦʚʘʣʦ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʣʘʥʝʪʳ ʚ ʝʜʠʥʫʶ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʝʜʠʥʝʥʥʫʶ 

ʧʨʠʨʦʜʥʳʤʠ çʪʨʫʙʢʘʤʠè. ʕʪʠ ʪʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʧʦʟʥʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʧʦʤʦʱʠ ʠʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʫʪʠ 

ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʤʠʨʘʤʠ. ʕʪʫ ʠʜʝʶ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʚʦʧʨʦʩʳ ʤʳ ʦʙʩʫʜʠʤ ʚ ʛʣʘʚʝ 10, ʢʫʜʘ ʦʥʠ 

ʚʧʠʰʫʪʩʷ ʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʦ. 

***  

ɹʳʣ ʣʠ ʦʥ ʩʦʚʧʘʜʝʥʠʝʤ ʠʣʠ ʥʝʪ, ʥʦ ʟʘʢʦʥ ʊʠʮʠʫʩʘ ð ɹʦʜʝ ʚʜʦʭʥʦʚʠʣ ʫʯʝʥʳʭ ʥʘ ʥʝʢʦʪʦʨʳʝ 

ʚʘʞʥʳʝ ʦʪʢʨʳʪʠʷ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʩ ɿʝʤʣʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʪʦʣʴʢʦ ʧʷʪʴ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʧʣʘʥʝʪ: ʄʝʨʢʫʨʠʡ, ɺʝʥʝʨʫ, ʄʘʨʩ, ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ. ʇʣʶʩ ɿʝʤʣʷ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ ʧʨʦʷʚʠʪʴ 

ʜʦʪʦʰʥʦʩʪʴ, ʥʦ ʦʪ ʥʝʝ ʚ ʜʘʥʥʳʡ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʣʠʰʴ ʤʘʣʝʥʴʢʠʡ ʢʫʩʦʯʝʢ. ʉ 

ʠʟʦʙʨʝʪʝʥʠʝʤ ʪʝʣʝʩʢʦʧʘ ʘʩʪʨʦʥʦʤʳ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ ʟʚʝʟʜʳ, ʩʣʠʰʢʦʤ ʩʣʘʙʳʝ 

ʜʣʷ ʥʝʚʦʦʨʫʞʝʥʥʦʛʦ ʛʣʘʟʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʥʝʙʝʩʥʳʝ ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʢʦʤʝʪʳ, ʪʫʤʘʥʥʦʩʪʠ ʠ 

ʩʧʫʪʥʠʢʠ. ɸʩʪʨʦʥʦʤʳ ʨʘʙʦʪʘʣʠ ʥʘ ʧʨʝʜʝʣʝ ʪʦʛʜʘʰʥʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʠ ʟʘʯʘʩʪʫʶ ʠʤ 

ʧʨʦʱʝ ʙʳʣʦ ʦʙʥʘʨʫʞʠʪʴ ʥʘ ʥʝʙʝ ʢʘʢʦʡ-ʪʦ ʥʦʚʳʡ ʦʙʲʝʢʪ, ʯʝʤ ʧʦʥʷʪʴ, ʯʪʦ ʦʥ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ. 

ʀʤʝʥʥʦ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʩʪʦʣʢʥʫʣʩʷ ʋʠʣʴʷʤ ɻʝʨʰʝʣʴ ʚ 1781 ʛʦʜʫ, ʢʦʛʜʘ ʥʘʧʨʘʚʠʣ ʪʝʣʝʩʢʦʧ, 

ʩʦʦʨʫʞʝʥʥʳʡ ʚ ʩʘʜʫ ʝʛʦ ʜʦʤʘ ʚ ɹʘʪʝ, ʥʘ ʩʦʟʚʝʟʜʠʝ ʊʝʣʴʮʘ ʠ ʟʘʤʝʪʠʣ ʩʣʘʙʫʶ ʪʦʯʢʫ ʩʚʝʪʘ ʚʦʟʣʝ 

ʟʚʝʟʜʳ ɕʊʝʣʴʮʘ; ʧʦʥʘʯʘʣʫ ʦʥ ʧʦʜʫʤʘʣ, ʯʪʦ ʵʪʦ ʣʠʙʦ çʢʘʢʘʷ-ʪʦ ʪʫʤʘʥʥʘʷ ʟʚʝʟʜʘ, ʣʠʙʦ, ʚʦʟʤʦʞʥʦ, 

ʢʦʤʝʪʘè. ʏʝʪʳʨʴʤʷ ʥʦʯʘʤʠ ʧʦʟʞʝ ʦʥ ʟʘʧʠʩʘʣ ʚ ʜʥʝʚʥʠʢʝ, ʯʪʦ çʚʳʷʩʥʠʣ, ʯʪʦ ʵʪʦ ʢʦʤʝʪʘ, ʠʙʦ ʦʥʘ 

ʠʟʤʝʥʠʣʘ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝè. ʇʨʠʤʝʨʥʦ ʧʷʪʴ ʥʝʜʝʣʴ ʩʧʫʩʪʷ, ʜʦʢʣʘʜʳʚʘʷ ʦ ʩʚʦʝʤ ʦʪʢʨʳʪʠʠ 

ʂʦʨʦʣʝʚʩʢʦʤʫ ʦʙʱʝʩʪʚʫ, ʦʥ ʚʩʝ ʝʱʝ ʦʧʠʩʳʚʘʣ ʵʪʦ ʷʚʣʝʥʠʝ ʢʘʢ ʢʦʤʝʪʫ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʟʚʝʟʜʫ ʯʝʨʝʟ ʣʠʥʟʳ ʩ ʨʘʟʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ, ʦʥʘ ʦʩʪʘʝʪʩʷ ʪʦʯʢʦʡ ʜʘʞʝ ʧʨʠ ʩʘʤʦʤ ʙʦʣʴʰʦʤ 

ʫʚʝʣʠʯʝʥʠʠ, ʥʦ ʵʪʦʪ ʥʦʚʳʡ ʦʙʲʝʢʪ ʧʨʠ ʙʦʣʴʰʝʤ ʫʚʝʣʠʯʝʥʠʠ, ʢʘʟʘʣʦʩʴ, ʫʚʝʣʠʯʠʚʘʣʩʷ ð çʢʘʢ ʵʪʦ 

ʜʝʣʘʶʪ ʧʣʘʥʝʪʳè, ʟʘʤʝʪʠʣ ʘʩʪʨʦʥʦʤ. ʅʦ ʵʪʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦ ʢʦʤʝʪʘʭ, ʠ ɻʝʨʰʝʣʴ ʙʳʣ 

ʫʙʝʞʜʝʥ, ʯʪʦ ʦʪʢʨʳʣ ʥʦʚʫʶ ʢʦʤʝʪʫ. 

ʇʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʢʦʪʦʨʳʝ ʘʩʪʨʦʥʦʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʂʦʨʦʣʝʚʩʢʠʡ 

ʘʩʪʨʦʥʦʤ ʅʝʚʠʣ ʄʘʩʢʝʣʘʡʥ, ɸʥʜʝʨʩ ʃʝʢʩʝʣʴ ʠ ɹʦʜʝ, ʥʘʯʘʣʠ ʩʦʤʥʝʚʘʪʴʩʷ ʠ ʧʦʧʨʦʩʠʣʠ ʫʪʦʯʥʠʪʴ 

ʧʨʠʨʦʜʫ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ. ʂ 1783 ʛʦʜʫ ʘʩʪʨʦʥʦʤʳ ʩʦʰʣʠʩʴ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʵʪʦ ʧʣʘʥʝʪʘ, ʠ ʨʝʰʠʣʠ, 

ʯʪʦ ʝʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʚʘʥʠʝ. ʂʦʛʜʘ-ʪʦ ʢʦʨʦʣʴ ɻʝʦʨʛ III ʥʘʟʥʘʯʠʣ ɻʝʨʰʝʣʶ ʩʦʜʝʨʞʘʥʠʝ ʚ 200 

ʬʫʥʪʦʚ ʚ ʛʦʜ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʪʦʪ ʧʝʨʝʝʜʝʪ ʧʦʙʣʠʞʝ ʢ ɺʠʥʜʟʦʨʩʢʦʤʫ ʟʘʤʢʫ, ʯʪʦʙʳ ʢʦʨʦʣʝʚʩʢʘʷ 

ʩʝʤʴʷ ʠʤʝʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʤʦʪʨʝʪʴ ʚ ʝʛʦ ʪʝʣʝʩʢʦʧʳ. ɻʝʨʰʝʣʴ, ʞʝʣʘʚʰʠʡ ʦʪʙʣʘʛʦʜʘʨʠʪʴ ʤʦʥʘʨʭʘ, 

ʭʦʪʝʣ ʥʘʟʚʘʪʴ ʥʦʚʫʶ ʧʣʘʥʝʪʫ Georgium Sidus ð çɿʚʝʟʜʘ ɻʝʦʨʛʘè. ɹʦʜʝ ʧʨʝʜʣʦʞʠʣ ʥʘʟʚʘʥʠʝ 

Uranus ð ʣʘʪʠʥʩʢʠʡ ʚʘʨʠʘʥʪ ʟʘʧʠʩʠ ʠʤʝʥʠ ʛʨʝʯʝʩʢʦʛʦ ʥʝʙʝʩʥʦʛʦ ʙʦʛʘ ʋʨʘʥʘ. ʀ ʵʪʦ ʥʘʟʚʘʥʠʝ 

ʧʦʙʝʜʠʣʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʋʨʘʥ ð ʝʜʠʥʩʪʚʝʥʥʘʷ ʧʣʘʥʝʪʘ, ʥʘʟʚʘʥʥʘʷ ʚ ʯʝʩʪʴ ʛʨʝʯʝʩʢʦʛʦ 

ʙʦʞʝʩʪʚʘ, ʘ ʥʝ ʨʠʤʩʢʦʛʦ. 

ʃʘʧʣʘʩ ʨʘʩʩʯʠʪʘʣ ʦʨʙʠʪʫ ʋʨʘʥʘ ʚ 1783 ʛʦʜʫ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʵʪʦʡ 

ʧʣʘʥʝʪʳʩʦʩʪʘʚʣʷʝʪ 84 ʛʦʜʘ, ʘ ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʉʦʣʥʮʘ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦ 19 ʘ.ʝ., ʠʣʠ 3 

ʤʠʣʣʠʘʨʜʘ ʢʠʣʦʤʝʪʨʦʚ. ʆʨʙʠʪʘ ʋʨʘʥʘ, ʭʦʪʷ ʠ ʙʣʠʟʢʘ ʢ ʢʨʫʛʦʚʦʡ, ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ, ʯʝʤ ʦʨʙʠʪʘ ʣʶʙʦʡ ʜʨʫʛʦʡ ʠʟʚʝʩʪʥʦʡ ʧʣʘʥʝʪʳ, ʝʝ ʨʘʜʠʫʩ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 18 ʜʦ 

20 ʘ.ʝ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʩ ʧʦʷʚʣʝʥʠʝʤ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʪʝʣʝʩʢʦʧʦʚ, ʧʦʷʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʠʪʴ ʧʝʨʠʦʜ ʚʨʘʱʝʥʠʷ ʧʣʘʥʝʪʳ ʚʦʢʨʫʛ ʦʩʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 17 ʯʘʩʦʚ 14 

ʤʠʥʫʪ, ʠ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʚʨʘʱʘʝʪʩʷ ʦʥʘ ʥʝ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ ʚʩʝ ʦʩʪʘʣʴʥʳʝ, ʘ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ. ʆʩʴ ʚʨʘʱʝʥʠʷ ʋʨʘʥʘ ʥʘʢʣʦʥʝʥʘ ʙʦʣʴʰʝ ʯʝʤ ʥʘ 90Á ʠ ʧʦʯʪʠ ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ 

ʵʢʣʠʧʪʠʢʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʙʳʪʴ ʢ ʥʝʡ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʋʨʘʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʘʡʥʷʷ ʬʦʨʤʘ ʧʦʣʷʨʥʦʛʦ ʜʥʷ: ʥʘ 

ʢʘʞʜʦʤ ʠʟ ʧʦʣʶʩʦʚ ʧʣʘʥʝʪʳ 42 ʟʝʤʥʳʭ ʛʦʜʘ ʜʣʠʪʩʷ ʜʝʥʴ ʠ 42 ʛʦʜʘ ð ʥʦʯʴ, ʧʨʠʯʝʤ ʢʦʛʜʘ ʦʜʠʥ 

ʧʦʣʶʩ ʧʦʛʨʫʞʝʥ ʚʦ ʪʴʤʫ, ʥʘ ʜʨʫʛʦʤ ʩʚʝʪʠʪ ʩʦʣʥʮʝ. 

ʆʯʝʚʠʜʥʦ, ʚ ʋʨʘʥʝ ʝʩʪʴ ʯʪʦ-ʪʦ ʩʪʨʘʥʥʦʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʛʦ ʦʨʙʠʪʘ ʪʦʯʥʦ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ 

ʟʘʢʦʥ ʊʠʮʠʫʩʘ ð ɹʦʜʝ. 

ʂʦʛʜʘ ʦʨʙʠʪʘ ʥʦʚʦʡ ʧʣʘʥʝʪʳ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʠ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʘʪʴ ʩ ʥʝʡ ʜʘʚʥʠʝ 

ʥʘʙʣʶʜʝʥʠʷ, ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʵʪʦʪ ʜʘʣʝʢʠʡ ʤʠʨ ʘʩʪʨʦʥʦʤʘʤ ʩʣʫʯʘʣʦʩʴ ʥʘʙʣʶʜʘʪʴ ʠ ʨʘʥʴʰʝ, ʥʦ ʝʛʦ 

ʚʩʝʛʜʘ ʦʰʠʙʦʯʥʦ ʧʨʠʥʠʤʘʣʠ ʟʘ ʟʚʝʟʜʫ ʠʣʠ ʢʦʤʝʪʫ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʋʨʘʥ ʝʜʚʘ-ʝʜʚʘ ʚʠʜʝʥ ʯʝʣʦʚʝʢʫ 

ʩ ʭʦʨʦʰʠʤ ʟʨʝʥʠʝʤ; ʚʝʨʦʷʪʥʦ, ʦʥ ʯʠʩʣʠʣʩʷ ʚ ʢʘʯʝʩʪʚʝ çʟʚʝʟʜʳè ʝʱʝ ʚ ʢʘʪʘʣʦʛʝ ɻʠʧʧʘʨʭʘ ʚ 128 
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ʛʦʜʫ ʜʦ ʥʘʰʝʡ ʵʨʳ ʠ ʧʦʟʞʝ ʚ ʇʪʦʣʝʤʝʝʚʦʤ çɸʣʴʤʘʛʝʩʪʝè. ɼʞʦʥ ʌʣʝʤʩʪʠʜ ʰʝʩʪʴ ʨʘʟ ʥʘʙʣʶʜʘʣ 

ʋʨʘʥ ʚ 1690 ʛʦʜʫ ʠ ʩʯʠʪʘʣ ʟʚʝʟʜʦʡ; ʦʥ ʜʘʞʝ ʧʨʠʩʚʦʠʣ ʝʡ ʨʝʛʫʣʷʨʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 34 ʊʝʣʴʮʘ. ʇʴʝʨ 

ʃʝʤʦʥʴʝ ʥʘʙʣʶʜʘʣ ʝʛʦ 12 ʨʘʟ ʤʝʞʜʫ 1750 ʠ 1769 ʛʦʜʘʤʠ. ʍʦʪʷ ʋʨʘʥ ð ʧʣʘʥʝʪʘ, ʜʚʠʞʝʪʩʷ ʦʥ ʪʘʢ 

ʤʝʜʣʝʥʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʥʝʙʝ ʥʝʣʝʛʢʦ ʟʘʤʝʪʠʪʴ. 

***  

ɼʦ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʘ ʚ ʦʩʥʦʚʥʦʤ 

ʦʧʠʩʘʪʝʣʴʥʦʡ; ʤʘʪʝʤʘʪʠʢʘ ʧʦʟʚʦʣʷʣʘ ʩʚʝʩʪʠ ʜʣʠʥʥʫʶ ʩʝʨʠʶ ʥʘʙʣʶʜʝʥʠʡ ʢ ʧʨʦʩʪʦʡ 

ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʦʨʙʠʪʝ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʧʨʝʜʩʢʘʟʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʜʝʣʘʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʢʠ, 

ʪʦʛʜʘ ʙʳʣʦ ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʦʣʦʞʝʥʠʷ ʧʣʘʥʝʪʳ ʥʘ ʥʝʙʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʚ 

ʙʫʜʫʱʝʤ. ʅʦ ʚʨʝʤʷ ʰʣʦ, ʜʘʥʥʳʝ ʦ ʥʘʙʣʶʜʝʥʠʷʭ ʥʘʢʘʧʣʠʚʘʣʠʩʴ, ʠ ʋʨʘʥ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ 

ʦʢʘʟʳʚʘʣʩʷ ʥʝ ʪʘʤ, ʛʜʝ ʥʘʜʦ. ʋʯʝʥʠʢ ʃʘʧʣʘʩʘ ɸʣʝʢʩʠʩ ɹʫʚʘʨ ʧʨʦʚʝʣ ʤʥʦʞʝʩʪʚʦ ʚʳʩʦʢʦʪʦʯʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʖʧʠʪʝʨʘ, ʉʘʪʫʨʥʘ ʠ ʋʨʘʥʘ, ʘ ʪʘʢʞʝ ʦʪʢʨʳʣ ʚʦʩʝʤʴ ʢʦʤʝʪ. ɽʛʦ ʪʘʙʣʠʮʳ ʜʚʠʞʝʥʠʷ 

ʖʧʠʪʝʨʘ ʠ ʉʘʪʫʨʥʘ ʦʢʘʟʘʣʠʩʴ ʦʯʝʥʴ ʪʦʯʥʳʤʠ, ʘ ʚʦʪ ʋʨʘʥ ʩʪʘʙʠʣʴʥʦ ʫʭʦʜʠʣ ʦʪ ʧʨʝʜʩʢʘʟʘʥʥʳʭ 

ʜʣʷ ʥʝʛʦ ʪʦʯʝʢ. ɹʫʚʘʨ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʦʨʙʠʪʫ ʋʨʘʥʘ, ʚʦʟʤʦʞʥʦ, ʚʦʟʤʫʱʘʝʪ ʢʘʢʘʷ-ʪʦ ʝʱʝ ʙʦʣʝʝ 

ʦʪʜʘʣʝʥʥʘʷ ʧʣʘʥʝʪʘ. 

ʇʦʜ çʚʦʟʤʫʱʝʥʠʝʤè ʟʜʝʩʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʨʦʩʪʦ ʚʦʟʜʝʡʩʪʚʠʝ. ɽʩʣʠ ʙʳ ʙʳʣʦ ʤʦʞʥʦ 

ʚʳʨʘʟʠʪʴ ʵʪʦ ʜʝʡʩʪʚʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪʳ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ 

ʥʦʚʦʡ ʧʣʘʥʝʪʳ, ʪʦ ʫʜʘʣʦʩʴ ʙʳ ʦʙʨʘʪʥʳʤ ʭʦʜʦʤ ʦʧʨʝʜʝʣʠʪʴ ʠ ʩʘʤʫ ʵʪʫ ʦʨʙʠʪʫ. ʊʦʛʜʘ ʘʩʪʨʦʥʦʤʳ 

ʟʥʘʣʠ ʙʳ, ʢʫʜʘ ʩʤʦʪʨʝʪʴ, ʠ ʝʩʣʠ ʙʳ ʧʨʝʜʩʢʘʟʘʥʠʝ ʦʧʨʘʚʜʘʣʦʩʴ, ʪʦ ʦʥʠ ʩʤʦʛʣʠ ʙʳ ʦʙʥʘʨʫʞʠʪʴ ʪʫ 

ʩʘʤʫʶ ʥʦʚʫʶ ʧʣʘʥʝʪʫ. ɻʣʘʚʥʘʷ ʟʘʛʚʦʟʜʢʘ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʜʚʠʞʝʥʠʝ 

ʋʨʘʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʉʦʣʥʮʝ, ʖʧʠʪʝʨʠ ʉʘʪʫʨʥ. ʆʩʪʘʣʴʥʳʤʠ ʪʝʣʘʤʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, 

ʧʦʞʘʣʫʡ, ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, ʥʦ ʠ ʙʝʟ ʪʦʛʦ ʨʘʟʙʠʨʘʪʴʩʷ ʧʨʠʜʝʪʩʷ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʩ ʧʷʪʴʶ 

ʪʝʣʘʤʠ. ʊʦʯʥʳʝ ʬʦʨʤʫʣʳ ʥʝʠʟʚʝʩʪʥʳ ʜʘʞʝ ʜʣʷ ʩʠʩʪʝʤʳ ʠʟ ʪʨʝʭ ʪʝʣ; ʩ ʧʷʪʴʶ ʚʩʝ ʥʘʤʥʦʛʦ 

ʩʣʦʞʥʝʝ. 

ʂ ʩʯʘʩʪʴʶ, ʤʘʪʝʤʘʪʠʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ ʫʩʧʝʣʠ ʫʞʝ ʧʨʠʜʫʤʘʪʴ ʭʠʪʨʦʫʤʥʳʡ ʩʧʦʩʦʙ ʦʙʦʡʪʠ ʵʪʠ 

ʩʣʦʞʥʦʩʪʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʚʦʟʤʫʱʝʥʠʝ ð ʵʪʦ ʥʦʚʳʡ ʵʬʬʝʢʪ, ʠʟʤʝʥʷʶʱʠʡ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ 

ʵʪʦʡ ʩʠʩʪʝʤʳ. ʂ ʧʨʠʤʝʨʫ, ʜʚʠʞʝʥʠʝ ʤʘʷʪʥʠʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ ʚ ʚʘʢʫʫʤʝ ʠʤʝʝʪ 

ʵʣʝʛʘʥʪʥʦʝ ʨʝʰʝʥʠʝ: ʤʘʷʪʥʠʢ ʩʦʚʝʨʰʘʝʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʨʘʟ ʟʘ ʨʘʟʦʤ, ʜʦ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʆʜʥʘʢʦ, ʝʩʣʠ ʚ ʩʠʩʪʝʤʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ, ʫʨʘʚʥʝʥʠʝ 

ʜʚʠʞʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ, ʯʪʦʙʳ ʚʢʣʶʯʠʪʴ ʚ ʩʝʙʷ ʵʪʫ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʠʣʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɼʣʷ 

ʤʦʜʝʣʠ ʤʘʷʪʥʠʢʘ ʵʪʘ ʩʠʣʘ ð ʚʦʟʤʫʱʝʥʠʝ, ʦʥʘ ʨʘʟʨʫʰʘʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ. ɺ ʚʦʟʜʫʭʝ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʚʘʢʫʫʤʘ, ʢʦʣʝʙʘʥʠʷ ʟʘʪʫʭʘʶʪ, ʠ ʤʘʷʪʥʠʢ ʩʦ ʚʨʝʤʝʥʝʤ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

ɺʦʟʤʫʱʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʫʨʘʚʥʝʥʠʷʤ, ʨʝʰʘʪʴ ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʫʜʥʝʝ. 

ʅʦ ʠʥʦʛʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʦ ʚʦʟʤʫʱʝʥʠʝ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʤʝʥʷʶʪʩʷ ʨʝʰʝʥʠʷ. ɼʣʷ 

ʵʪʦʛʦ ʤʳ ʟʘʧʠʩʳʚʘʝʤ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʥʝʚʦʟʤʫʱʝʥʥʳʤ ʠ ʚʦʟʤʫʱʝʥʥʳʤ 

ʨʝʰʝʥʠʷʤʠ. ɽʩʣʠ ʚʦʟʤʫʱʝʥʠʝ ʥʝʚʝʣʠʢʦ, ʤʳ ʤʦʞʝʤ ʚʳʚʝʩʪʠ ʧʨʠʙʣʠʞʝʥʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ 

ʠʩʢʦʤʦʡ ʨʘʟʥʦʩʪʠ, ʦʪʙʨʦʩʠʚ ʧʨʠ ʵʪʦʤ ʪʝ ʯʣʝʥʳ ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ 

ʚʦʟʤʫʱʝʥʠʷ. ʕʪʦʪ ʧʨʠʝʤ ʫʧʨʦʱʘʝʪ ʫʨʘʚʥʝʥʠʷ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʨʝʰʠʪʴ 

ʚ ʷʚʥʦʤ ʚʠʜʝ. ʇʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʪʦʯʥʳʤ, ʥʦ ʟʘʯʘʩʪʫʶ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ɽʩʣʠ ʙʳ ʋʨʘʥ ʙʳʣ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʣʘʥʝʪʦʡ ʚ ʩʠʩʪʝʤʝ, ʝʛʦ ʦʨʙʠʪʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʙʳ ʩʦʙʦʡ 

ʠʜʝʘʣʴʥʳʡ ʵʣʣʠʧʩ. ʆʜʥʘʢʦ ʥʘ ʵʪʫ ʠʜʝʘʣʴʥʫʶ ʦʨʙʠʪʫ ʦʢʘʟʳʚʘʶʪ ʚʦʟʤʫʱʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʖʧʠʪʝʨ, 

ʉʘʪʫʨʥ ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʠʟʚʝʩʪʥʳʝ ʥʘʤ ʪʝʣʘ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʉʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʠʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʠʟʤʝʥʷʝʪ ʦʨʙʠʪʫ ʋʨʘʥʘ, ʠ ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʢʘʢ 

ʤʝʜʣʝʥʥʘʷ ʚʘʨʠʘʮʠʷ ʦʨʙʠʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʋʨʘʥʦʚʘ ʵʣʣʠʧʩʘ. ʉ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʋʨʘʥ ʚʩʝʛʜʘ ʜʚʠʞʝʪʩʷ ʧʦ ʢʘʢʦʤʫ-ʪʦʵʣʣʠʧʩʫ, ʥʦ ʚʦ ʚʩʷʢʠʡ ʥʦʚʳʡ ʤʦʤʝʥʪ ʵʪʦ ʥʝʤʥʦʛʦ 

ʜʨʫʛʦʡ ɻ ʣʣʠʧʩ. ɺʦʟʤʫʱʝʥʠʷ ʤʝʜʣʝʥʥʦ ʠʟʤʝʥʷʶʪ ʝʛʦ ʬʦʨʤʫ ʠ ʥʘʢʣʦʥʝʥʠʝ. 

ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʙʳʣʦ ʚʳʯʠʩʣʠʪʴ, ʢʘʢ ʜʦʣʞʝʥ ʜʚʠʛʘʪʴʩʷ ʋʨʘʥ ʩ ʫʯʝʪʦʤ ʜʝʡʩʪʚʠʷ ʚʩʝʭ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʚʦʟʤʫʱʘʶʱʠʭ ʪʝʣ. ʅʦ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʣʠ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʋʨʘʥ ʥʝ 

ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʧʨʝʜʩʢʘʟʘʥʥʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʨʙʠʪʳ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥ ʧʦʩʪʝʧʝʥʥʦ ʦʪʢʣʦʥʷʝʪʩʷ 

ʦʪ ʥʝʝ, ʠ ʵʪʠ ʦʪʢʣʦʥʝʥʠʷ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ. ʇʦʵʪʦʤʫ ʤʳ ʜʦʙʘʚʣʷʝʤ ʛʠʧʦʪʝʪʠʯʝʩʢʦʝ ʚʦʟʤʫʱʝʥʠʝ ʩʦ 

ʩʪʦʨʦʥʳ ʥʝʠʟʚʝʩʪʥʦʡ ʧʣʘʥʝʪʳ X, ʨʘʩʩʯʠʪʳʚʘʝʤ ʥʦʚʫʶ ʚʦʟʤʫʱʝʥʥʫʶ ʦʨʙʠʪʫ, ʪʨʝʙʫʝʤ, ʯʪʦʙʳ ʦʥʘ 

ʩʦʚʧʘʜʘʣʘ ʩ ʥʘʙʣʶʜʘʝʤʦʡ ʦʨʙʠʪʦʡ, ʠ ʚʳʯʠʩʣʷʝʤ ʦʨʙʠʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʧʣʘʥʝʪʳ X. 
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ɺ 1843 ʛʦʜʫ ɼʞʦʥ ɸʜʘʤʩ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʚʳʩʰʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʧʠʣʦʪʘʞ ʠ ʨʘʩʩʯʠʪʘʣ 

ʦʨʙʠʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʥʦʚʦʛʦ ʤʠʨʘ. ʂ 1845-ʤʫ ʋʨʙʝʥ ʃʝʚʝʨʴʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʝʛʦ ʧʨʦʚʝʣ ʩʦʙʩʪʚʝʥʥʳʝ ʘʥʘʣʦʛʠʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. ɸʜʘʤʩ ʥʘʧʨʘʚʠʣ ʩʚʦʠ ʧʨʝʜʩʢʘʟʘʥʠʷ ɼʞʦʨʜʞʫ 

ʕʡʨʠ, ʪʦʛʜʘʰʥʝʤʫ ʢʦʨʦʣʝʚʩʢʦʤʫ ʘʩʪʨʦʥʦʤʫ ɹʨʠʪʘʥʠʠ, ʩ ʧʨʦʩʴʙʦʡ ʧʦʠʩʢʘʪʴ ʥʘ ʥʝʙʝ 

ʧʨʝʜʩʢʘʟʘʥʥʫʶ ʧʣʘʥʝʪʫ. ʕʡʨʠ ʚʩʪʨʝʚʦʞʠʣʠ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʨʘʩʯʝʪʦʚ ɸʜʘʤʩʘ ð ʥʘʧʨʘʩʥʦ, 

ʢʘʢ ʚʳʷʩʥʠʣʦʩʴ ʧʦʟʞʝ, ð ʥʦ ɸʜʘʤʩ ʥʝ ʩʤʦʛ ʨʘʩʩʝʷʪʴ ʝʛʦ ʩʦʤʥʝʥʠʡ, ʪʘʢ ʯʪʦ ʥʠʯʝʛʦ ʩʜʝʣʘʥʦ ʥʝ 

ʙʳʣʦ. ɺ 1846 ʛʦʜʫ ʃʝʚʝʨʴʝ ʦʧʫʙʣʠʢʦʚʘʣ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ, ʪʦʞʝ ʥʝ ʚʳʟʚʘʚʰʝʝ ʦʩʦʙʦʛʦ 

ʠʥʪʝʨʝʩʘ, ð ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʕʡʨʠ ʥʝ ʟʘʤʝʪʠʣ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʦʙʦʠʭ ʤʘʪʝʤʘʪʠʢʦʚ ʦʯʝʥʴ ʧʦʭʦʞʠ. 

ʆʥ ʧʦʨʫʯʠʣ ʜʠʨʝʢʪʦʨʫ ʂʝʤʙʨʠʜʞʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ɼʞʝʡʤʩʫ ʏʘʣʣʠʩʫ ʧʨʦʚʝʩʪʠ ʧʦʠʩʢ ʥʦʚʦʡ 

ʧʣʘʥʝʪʳ, ʥʦ ʏʘʣʣʠʩʫ ʥʝ ʫʜʘʣʦʩʴ ʥʠʯʝʛʦ ʦʙʥʘʨʫʞʠʪʴ. 

ɺʩʢʦʨʝ ʧʦʩʣʝ ʵʪʦʛʦ, ʦʜʥʘʢʦ, ʀʦʛʘʥʥ ɻʘʣʣʝ ʨʘʟʛʣʷʜʝʣ ʩʣʘʙʫʶ ʩʚʝʪʷʱʫʶʩʷ ʪʦʯʢʫ ʧʨʠʤʝʨʥʦ ʚ 

ʛʨʘʜʫʩʝ ʦʪ ʧʨʝʜʩʢʘʟʘʥʠʷ ʃʝʚʝʨʴʝ ʠ ʚ 12Á ʦʪ ʧʨʝʜʩʢʘʟʘʥʠʷ ɸʜʘʤʩʘ. ʇʦʟʞʝ ʏʘʣʣʠʩ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ 

ʠ ʩʘʤ ʜʚʘʞʜʳ ʥʘʙʣʶʜʘʣ ʥʦʚʫʶ ʧʣʘʥʝʪʫ, ʥʦ ʫ ʥʝʛʦ ʥʝ ʦʢʘʟʘʣʦʩʴ ʧʦʜ ʨʫʢʦʡ ʥʦʚʝʡʰʝʡ ʟʚʝʟʜʥʦʡ 

ʢʘʨʪʳ, ʜʘ ʠ ʚʦʦʙʱʝ ʦʥ ʦʪʣʠʯʘʣʩʷ ʥʝʢʦʪʦʨʦʡ ʥʝʙʨʝʞʥʦʩʪʴʶ ʠ ʥʝ ʟʘʤʝʪʠʣ ʩʚʦʝʛʦ ʦʪʢʨʳʪʠʷ. ʊʦʯʢʘ 

ɻʘʣʣʝ ʦʢʘʟʘʣʘʩʴ ʝʱʝ ʦʜʥʦʡ ʧʣʘʥʝʪʦʡ, ʢʦʪʦʨʫʶ ʧʦʟʞʝ ʥʘʟʚʘʣʠ ʅʝʧʪʫʥʦʤ. ʆʪʢʨʳʪʠʝ ʵʪʦʡ 

ʧʣʘʥʝʪʳ ʩʪʘʣʦ ʢʨʫʧʥʳʤ ʫʩʧʝʭʦʤ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ. ʊʝʧʝʨʴ ʤʘʪʝʤʘʪʠʢʘ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʘʣʘ 

ʬʠʢʩʠʨʦʚʘʪʴ ʦʨʙʠʪʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʣʘʥʝʪ, ʥʦ ʠ ʷʚʣʷʣʘ ʣʶʜʷʤ ʥʦʚʳʝ ʤʠʨʳ. 

***  

ʊʝʧʝʨʴ ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʤʦʛʣʘ ʧʦʭʚʘʩʪʘʪʴ ʫʞʝ ʚʦʩʝʤʴʶ ʧʣʘʥʝʪʘʤʠ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʩʪʫʱʠʤ ʯʠʩʣʦʤ çʤʘʣʳʭ ʧʣʘʥʝʪè, ʠʣʠ ʘʩʪʝʨʦʠʜʦʚ (ʩʤ. ʛʣʘʚʫ 5). ʅʦ ʝʱʝ ʜʦ ʦʪʢʨʳʪʠʷ 

ʅʝʧʪʫʥʘ ʥʝʢʦʪʦʨʳʝ ʘʩʪʨʦʥʦʤʳ, ʩʨʝʜʠ ʥʠʭ ɹʫʚʘʨ ʠ ʇʝʪʝʨ ɻʘʥʟʝʥ, ʙʳʣʠ ʫʙʝʞʜʝʥʳ, ʯʪʦ 

ʦʜʥʦʛʦ-ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʥʦʚʦʛʦ ʪʝʣʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʘʥʦʤʘʣʠʠ ʚ ʜʚʠʞʝʥʠʠ ʋʨʘʥʘ. 

ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥʠ ʙʳʣʠ ʫʙʝʞʜʝʥʳ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʥʝʫʚʷʟʢʠ ʛʦʚʦʨʷʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʜʚʫʭ ʥʦʚʳʭ 

ʧʣʘʥʝʪ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʩʣʝʜʫʶʱʠʭ 90 ʣʝʪ ʵʪʘ ʠʜʝʷ ʪʦ ʠ ʜʝʣʦ ʤʝʣʴʢʘʣʘ ʚ ʥʘʫʯʥʳʭ ʜʠʩʢʫʩʩʠʷʭ. 

ɺ 1894 ʛʦʜʫ ʇʝʨʩʠʚʘʣʴ ʃʦʫʵʣʣ ʦʩʥʦʚʘʣ ʦʙʩʝʨʚʘʪʦʨʠʶ ʚ ʛʦʨʦʜʢʝ ʌʣʘʛʩʪʘʬʬ ʚ ʰʪʘʪʝ ɸʨʠʟʦʥʘ, 

ʘ ʯʝʨʝʟ 12 ʣʝʪ, ʨʝʰʠʚ ʨʘʟ ʠ ʥʘʚʩʝʛʜʘ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʘʥʦʤʘʣʠʷʤʠ ʦʨʙʠʪʳ ʋʨʘʥʘ, ʦʥ ʥʘʯʘʣ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ, ʥʘʟʚʘʥʥʦʛʦ ʠʤ çʇʣʘʥʝʪʘ Xè. ɿʜʝʩʴ X ð ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʥʝʠʟʚʝʩʪʥʦʝ, ʘ ʥʝ 

ʨʠʤʩʢʘʷ ʮʠʬʨʘ (ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʦʯʝʨʝʜʥʦʡ ʧʣʘʥʝʪʳ ʙʳʣ ʙʳ IX). ʃʦʫʵʣʣ 

ʥʝʩʢʦʣʴʢʦ ʧʦʜʧʦʨʪʠʣ ʩʦʙʩʪʚʝʥʥʫʶ ʥʘʫʯʥʫʶ ʨʝʧʫʪʘʮʠʶ ʪʝʤ, ʯʪʦ ʧʨʦʜʚʠʛʘʣ ʠʜʝʶ çʢʘʥʘʣʦʚè ʥʘ 

ʄʘʨʩʝ, ʠ ʪʝʧʝʨʴ ʭʦʪʝʣ ʚʦʩʩʪʘʥʦʚʠʪʴ ʩʚʦʝ ʨʝʥʦʤʝ: ʜʣʷ ʵʪʦʛʦ ʠʜʝʘʣʴʥʦ ʧʦʜʦʰʣʘ ʙʳ ʥʦʚʘʷ ʧʣʘʥʝʪʘ. 

ʆʥ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʯʪʦʙʳ ʧʨʝʜʩʢʘʟʘʪʴ, ʛʜʝ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʵʪʦʪ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʤʠʨ, ʘ ʟʘʪʝʤ ʧʨʦʚʝʣ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʠʩʢ, ʥʦ ʙʝʟʨʝʟʫʣʴʪʘʪʥʦ. ɺ 1914ï1916 

ʛʦʜʘʭ ʃʦʫʵʣʣ ʧʦʚʪʦʨʠʣ ʩʚʦʶ ʧʦʧʳʪʢʫ, ʥʦ ʩʥʦʚʘ ʥʠʯʝʛʦ ʥʝ ʦʙʥʘʨʫʞʠʣ. 

ʊʝʤ ʚʨʝʤʝʥʝʤ ʜʠʨʝʢʪʦʨ ʦʙʩʝʨʚʘʪʦʨʠʠ ɻʘʨʚʘʨʜʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʕʜʚʘʨʜ ʇʠʢʝʨʠʥʛ ʦʧʫʙʣʠʢʦʚʘʣ 

ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ʥʘ ʵʪʦʪ ʩʯʝʪ: ʦʥ ʧʨʝʜʧʦʣʦʞʠʣ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʣʘʥʝʪʳ O ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 52 ʘ.ʝ. ʦʪ ʉʦʣʥʮʘ. ʅʦ ʢ ʪʦʤʫ ʤʦʤʝʥʪʫ ʙʨʠʪʘʥʩʢʠʡ ʘʩʪʨʦʥʦʤ ʌʠʣʠʧ ʂʦʫʵʣʣ ʦʙʲʷʚʠʣ 

ʚʩʝ ʵʪʠ ʧʦʠʩʢʠ ʧʫʩʪʦʡ ʠ ʩʫʤʘʩʙʨʦʜʥʦʡ ʠʜʝʝʡ: ʦʥ ʩʯʠʪʘʣ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʘʥʦʤʘʣʠʠ ʚ 

ʜʚʠʞʝʥʠʠ ʋʨʘʥʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ɺ 1916 ʛʦʜʫ ʃʦʫʵʣʣ ʫʤʝʨ. ʖʨʠʜʠʯʝʩʢʠʡ ʩʧʦʨ ʤʝʞʜʫ ʝʛʦ ʚʜʦʚʦʡ ʠ ʦʙʩʝʨʚʘʪʦʨʠʝʡ ʧʨʝʨʚʘʣ 

ʚʩʷʢʫʶ ʨʘʙʦʪʫ ʧʦ ʧʦʠʩʢʫ ʧʣʘʥʝʪʳ X ʜʦ 1925 ʛʦʜʘ, ʢʦʛʜʘ ʙʨʘʪ ʃʦʫʵʣʣʘ ɼʞʦʨʜʞ ʦʧʣʘʪʠʣ 

ʩʦʦʨʫʞʝʥʠʝ ʥʦʚʦʛʦ ʪʝʣʝʩʢʦʧʘ. ʂʣʘʡʜʫ ʊʦʤʙʦ ʧʦʨʫʯʠʣʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʣʘʩʪʠ 

ʥʦʯʥʦʛʦ ʥʝʙʘ ʜʚʘʞʜʳ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ ʜʚʝ ʥʝʜʝʣʠ. ʅʝʢʦʝ ʦʧʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ, 

ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ ʜʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʠ ʚʩʝ ʦʙʲʝʢʪʳ, ʠʟʤʝʥʠʚʰʠʝ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘ ʵʪʦ ʚʨʝʤʷ, 

ʥʘʯʠʥʘʣʠ ʤʠʛʘʪʴ, ʧʨʠʚʣʝʢʘʷ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. ʏʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʚʩʷʢʠʝ ʩʦʤʥʝʥʠʷ, ʦʥ 

ʜʝʣʘʣ ʝʱʝ ʠ ʪʨʝʪʠʡ ʩʥʠʤʦʢ. ɺ ʥʘʯʘʣʝ 1930 ʛʦʜʘ, ʢʦʛʜʘ ʊʦʤʙʦ ʠʩʩʣʝʜʦʚʘʣ ʦʙʣʘʩʪʴ ʚ ɹʣʠʟʥʝʮʘʭ, ʥʘ 

ʩʥʠʤʢʝ ʚʦʟʥʠʢʣʘ ʤʝʨʮʘʶʱʘʷ ʪʦʯʢʘ. ʆʥʘ ʦʪʩʪʦʷʣʘ ʦʪ ʪʦʯʢʠ, ʫʢʘʟʘʥʥʦʡ ʃʦʫʵʣʣʦʤ, ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 

6Á; ʧʦʭʦʞʝ ʙʳʣʦ, ʯʪʦ ʝʛʦ ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦʩʴ. ʂʦʛʜʘ ʥʝʦʙʳʯʥʳʡ ʦʙʲʝʢʪ ʙʳʣ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʢʘʢ ʥʦʚʘʷ ʧʣʘʥʝʪʘ, ʧʨʦʚʝʨʢʘ ʘʨʭʠʚʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ 1915 ʛʦʜʫ ʦʥ ʫʞʝ ʧʦʧʘʜʘʣ 

ʥʘ ʬʦʪʦʛʨʘʬʠʠ, ʥʦ ʥʝ ʙʳʣ ʨʘʩʧʦʟʥʘʥ. 

ʕʪʦʪ ʥʦʚʳʡ ʤʠʨ ʥʘʟʚʘʣʠ ʇʣʫʪʦʥʦʤ, ʧʨʠʯʝʤ ʜʚʝ ʧʝʨʚʳʝ ʙʫʢʚʳ ʥʘʟʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ 

ʠʥʠʮʠʘʣʳ ʇʝʨʩʠʚʘʣʷ ʃʦʫʵʣʣʘ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʇʣʫʪʦʥ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʦʞʠʜʘʣʦʩʴ; ʝʛʦ ʤʘʩʩʘ ʚ 10 ʨʘʟ 

ʤʝʥʴʰʝ ʤʘʩʩʳ ɿʝʤʣʠ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʝʛʦ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝʚʦʟʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʪʝ ʘʥʦʤʘʣʠʠ, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʠʣʠ ʃʦʫʵʣʣʘ ʠ ʜʨʫʛʠʭ ʘʩʪʨʦʥʦʤʦʚ ʧʨʝʜʩʢʘʟʘʪʴ ʝʛʦ 
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ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ʂʦʛʜʘ ʚ 1978 ʛʦʜʫ ʜʘʥʥʳʝ ʦ ʤʘʣʦʡ ʤʘʩʩʝ ʇʣʫʪʦʥʘ ʧʦʣʫʯʠʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ, 

ʢʦʝ-ʢʪʦ ʠʟ ʘʩʪʨʦʥʦʤʦʚ ʨʝʰʠʣ ʚʦʟʦʙʥʦʚʠʪʴ ʧʦʠʩʢʠ ʧʣʘʥʝʪʳ X; ʵʪʠ ʫʯʝʥʳʝ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ 

ʇʣʫʪʦʥ ʚʩʝʛʦ ʣʠʰʴ ʣʦʞʥʳʡ ʩʣʝʜ, ʘ ʥʘʩʪʦʷʱʘʷ ʤʘʩʩʠʚʥʘʷ ʧʣʘʥʝʪʘ, ʜʦʣʞʥʦ ʙʳʪʴ, ʧʦ-ʧʨʝʞʥʝʤʫ 

ʩʢʨʳʚʘʝʪʩʷ çʛʜʝ-ʪʦ ʪʘʤè. ʆʜʥʘʢʦ, ʢʦʛʜʘ ʄʘʡʣʟ ʉʪʵʥʜʠʰ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʜʘʥʥʳʤʠ ʧʨʦʣʝʪʘ 

ʘʧʧʘʨʘʪʘ Voyager 2 ʤʠʤʦ ʅʝʧʪʫʥʘ ʚ 1989 ʛʦʜʫ, ʫʪʦʯʥʠʣ ʤʘʩʩʫ ʅʝʧʪʫʥʘ, ʘʥʦʤʘʣʠʠ ʦʨʙʠʪʳ ʋʨʘʥʘ 

ʧʦʧʨʦʩʪʫ ʠʩʧʘʨʠʣʠʩʴ. ʇʨʝʜʩʢʘʟʘʥʠʝ ʃʦʫʵʣʣʘ ʦʢʘʟʘʣʦʩʴ ʚʩʝʛʦ ʣʠʰʴ ʫʜʘʯʥʳʤ ʩʦʚʧʘʜʝʥʠʝʤ. 

ʇʣʫʪʦʥ ð ʦʯʝʥʴ ʥʝʦʙʳʯʥʳʡ ʤʠʨ. ɽʛʦ ʦʨʙʠʪʘ ʥʘʢʣʦʥʝʥʘ ʢ ʵʢʣʠʧʪʠʢʝ ʥʘ 17Á ʠ ʥʘʩʪʦʣʴʢʦ 

ʚʳʪʷʥʫʪʘ, ʯʪʦ ʠʥʦʛʜʘ ʇʣʫʪʦʥ ʧʦʜʭʦʜʠʪ ʢ ʉʦʣʥʮʫ ʙʣʠʞʝ, ʯʝʤ ʅʝʧʪʫʥ. ʆʜʥʘʢʦ ʩʪʦʣʢʥʫʪʴʩʷ ʵʪʠ 

ʜʚʘ ʪʝʣʘ ʥʠʢʘʢ ʥʝ ʤʦʛʫʪ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ. ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ð ʫʛʦʣ ʤʝʞʜʫ ʦʨʙʠʪʘʣʴʥʳʤʠ 

ʧʣʦʩʢʦʩʪʷʤʠ: ʠʭ ʦʨʙʠʪʳ ʧʝʨʝʩʝʢʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʧʨʷʤʦʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʜʣʷ ʦʙʝʠʭ 

ʧʣʦʩʢʦʩʪʝʡ, ʠ ʦʙʘ ʤʠʨʘ ʜʦʣʞʥʳ ʦʢʘʟʘʪʴʩʷ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʦʯʢʝ ʵʪʦʡ ʧʨʷʤʦʡ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʤʦʤʝʥʪ. ɺʦʪ ʟʜʝʩʴ-ʪʦ ʠ ʚʩʪʫʧʘʝʪ ʚ ʠʛʨʫ ʚʪʦʨʘʷ ʧʨʠʯʠʥʘ. ʇʣʫʪʦʥ ʠ ʅʝʧʪʫʥ ʥʘʭʦʜʷʪʩʷ ʚ ʨʝʟʦʥʘʥʩʝ 

2:3 ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʦʙʘ ʪʝʣʘ ʢʘʞʜʳʝ ʜʚʘ ʦʙʦʨʦʪʘ ʇʣʫʪʦʥʘ ʠ ʪʨʠ ð ʅʝʧʪʫʥʘ (ʪʦ 

ʝʩʪʴ ʢʘʞʜʳʝ 495 ʣʝʪ) ʧʦʚʪʦʨʷʶʪ, ʧʦ ʩʫʱʝʩʪʚʫ, ʦʜʥʠ ʠ ʪʝ ʞʝ ʜʚʠʞʝʥʠʷ. ʈʘʟ ʫʞ ʦʥʠ ʥʝ ʩʪʦʣʢʥʫʣʠʩʴ 

ʚ ʧʨʦʰʣʦʤ, ʥʝ ʩʪʦʣʢʥʫʪʩʷ ʠ ʚ ʙʫʜʫʱʝʤ ð ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʢʘʢʘʷ-ʥʠʙʫʜʴ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʜʨʫʛʠʭ ʪʝʣ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʧʦʪʨʝʚʦʞʠʪ ʠʭ ʫʶʪʥʳʝ ʠ 

ʜʦʚʦʣʴʥʦ ʙʣʠʟʢʠʝ ʦʪʥʦʰʝʥʠʷ. 

***  

ɸʩʪʨʦʥʦʤʳ ʧʨʦʜʦʣʞʘʣʠ ʠʩʩʣʝʜʦʚʘʪʴ ʚʥʝʰʥʠʝ ʦʙʣʘʩʪʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʦʠʩʢʘʭ ʥʦʚʳʭ 

ʪʝʣ. ʆʥʠ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʫ ʇʣʫʪʦʥʘ ʠʤʝʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʘʷ ʣʫʥʘ ð ʍʘʨʦʥ, ʥʦ ʙʦʣʴʰʝ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʦʨʙʠʪʳ ʅʝʧʪʫʥʘ ʥʝ ʫʜʘʚʘʣʦʩʴ ʥʠʯʝʛʦ ʦʙʥʘʨʫʞʠʪʴ ʜʦ 1992 ʛʦʜʘ, ʢʦʛʜʘ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝʙʦʣʴʰʦʝ ʪʝʣʦ, ʦʙʦʟʥʘʯʝʥʥʦʝ ʢʘʢ (15760) 1992 QB1[28]. ʆʥʦ ʙʳʣʦ ʥʘʩʪʦʣʴʢʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʯʪʦ ʪʘʢ ʠ ʥʝ ʧʦʣʫʯʠʣʦ ʩ ʪʝʭ ʧʦʨ ʜʨʫʛʦʛʦ ʥʘʟʚʘʥʠʷ (ʚʳʩʢʘʟʳʚʘʣʦʩʴ ʧʨʝʜʣʦʞʝʥʠʝ 

ʥʘʟʚʘʪʴ ʝʛʦ çʉʤʘʡʣʠè, ʥʦ ʦʥʦ ʙʳʣʦ ʦʪʚʝʨʛʥʫʪʦ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʥʘʟʚʘʥʠʝ ʫʞʝ ʧʦʣʫʯʠʣ ʦʜʠʥ ʠʟ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʩʪʝʨʦʠʜʦʚ). ʆʢʘʟʘʣʦʩʴ, ʦʜʥʘʢʦ, ʯʪʦ ʵʪʦ ʪʝʣʦ ð ʧʝʨʚʦʝ ʠʟ ʮʝʣʦʡ ʩʪʘʠ ʟʘʥʝʧʪʫʥʥʳʭ 

ʦʙʲʝʢʪʦʚ (TNO, Trans-Neptunian Objects), ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʝʝ 1500. 

ʉʨʝʜʠ ʥʠʭ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʪʝʣ, ʫʩʪʫʧʘʶʱʠʭ ʚʩʝ ʞʝ ʧʦ ʨʘʟʤʝʨʘʤ ʇʣʫʪʦʥʫ: 

ʩʘʤʳʡ ʢʨʫʧʥʳʡ ʩʨʝʜʠ ʥʠʭ ʦʙʲʝʢʪ ð ʕʨʠʜʘ, ʟʘʪʝʤ ʠʜʫʪ ʄʘʢʝʤʘʢʝ, ʍʘʫʤʝʷ ʠ 2007 OR10. 

ɺʩʝ ʵʪʠ ʦʙʲʝʢʪʳ ʩʣʠʰʢʦʤ ʣʝʛʢʦʚʝʩʥʳ ʠ ʜʘʣʝʢʠ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʜʨʫʛʠʝ ʪʝʣʘ, ʧʦʵʪʦʤʫ ʥʘʭʦʜʷʪ ʠʭ ʧʨʠ ʚʥʠʤʘʪʝʣʴʥʦʤ ʧʨʦʩʤʦʪʨʝ 

ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʡ. ʅʦ ʝʩʪʴ ʢʦʝ-ʢʘʢʠʝ ʜʦʩʪʦʡʥʳʝ ʚʥʠʤʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʦʛʦ, 

ʢʘʢ ʥʘ ʥʠʭʚʦʟʜʝʡʩʪʚʫʶʪ ʜʨʫʛʠʝ ʪʝʣʘ. ʄʝʞʜʫ 30 ʠ 55 ʘ.ʝ. ʣʝʞʠʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʧʦʷʩ ʂʦʡʧʝʨʘè, 

ʦʙʲʝʢʪʳ ʢʦʪʦʨʦʛʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʨʠʤʝʨʥʦ ʢʨʫʛʦʚʳʭ ʦʨʙʠʪʘʭ ʚʙʣʠʟʠ 

ʵʢʣʠʧʪʠʢʠ. ʆʨʙʠʪʳ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ TNO ʥʘʭʦʜʷʪʩʷ ʚ ʨʝʟʦʥʘʥʩʝ ʩ ʦʨʙʠʪʦʡ ʅʝʧʪʫʥʘ. ʊʝ 

ʦʙʲʝʢʪʳ, ʨʝʟʦʥʘʥʩ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 2:3, ʥʘʟʳʚʘʶʪ ʧʣʫʪʠʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʠʭ ʯʠʩʣʦ ʚʭʦʜʠʪ ʠ 

ʇʣʫʪʦʥ. ʊʝ, ʯʪʦ ʩʦʩʪʦʷʪ ʩ ʅʝʧʪʫʥʦʤ ʚ ʨʝʟʦʥʘʥʩʝ 1:2, ʪʦ ʝʩʪʴ ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʢʦʪʦʨʳʭ ʚʜʚʦʝ 

ʙʦʣʴʰʝ ʧʝʨʠʦʜʘ ʅʝʧʪʫʥʘ, ʥʘʟʳʚʘʶʪ ʪʫʪʠʥʦ. ʆʩʪʘʣʴʥʳʝ ð ʢʣʘʩʩʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʧʦʷʩʘ ʂʦʡʧʝʨʘ, 

ʠʣʠ ʢʴʶʙʠʚʘʥʦ[29]; ʦʥʠ ʪʘʢʞʝ ʦʙʨʘʱʘʶʪʩʷ ʧʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʢʨʫʛʦʚʳʤ ʦʨʙʠʪʘʤ, ʥʦ ʥʝ 

ʠʩʧʳʪʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʅʝʧʪʫʥʘ. ɼʘʣʴʰʝ, ʟʘ ʧʦʷʩʦʤ ʂʦʡʧʝʨʘ, 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʨʘʩʩʝʷʥʥʳʡ ʜʠʩʢ. ɿʜʝʩʴ ʘʩʪʝʨʦʠʜʦʧʦʜʦʙʥʳʝ ʪʝʣʘ ʜʚʠʞʫʪʩʷ ʧʦ 

ʚʳʪʷʥʫʪʳʤ ʦʨʙʠʪʘʤ, ʯʘʩʪʦ ʥʘʢʣʦʥʝʥʥʳʤ ʢ ʵʢʣʠʧʪʠʢʝ ʧʦʜ ʙʦʣʴʰʠʤ ʫʛʣʦʤ. ʀʤʝʥʥʦ ʢ ʵʪʦʡ 

ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʕʨʠʜʘ ʠ ʉʝʜʥʘ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ TNO, ʥʝʢʦʪʦʨʳʝ ʘʩʪʨʦʥʦʤʳ ʥʘʯʘʣʠ 

ʩʢʣʦʥʷʪʴʩʷ ʢ ʤʥʝʥʠʶ, ʯʪʦ ʥʝʣʦʛʠʯʥʦ ʥʘʟʳʚʘʪʴ ʧʣʘʥʝʪʦʡ ʇʣʫʪʦʥ, ʥʦ ʥʝ ʥʘʟʳʚʘʪʴ ʕʨʠʜʫ, ʢʦʪʦʨʘʷ, 

ʢʘʢ ʦʥʠ ʩʯʠʪʘʣʠ, ʜʘʞʝ ʯʫʪʴ ʧʨʝʚʦʩʭʦʜʠʪ ʝʛʦ ʨʘʟʤʝʨʦʤ. ʇʦ ʠʨʦʥʠʠ ʩʫʜʴʙʳ, ʧʦʟʜʥʠʝ ʬʦʪʦʛʨʘʬʠʠ ʩ 

ʘʧʧʘʨʘʪʘ New Horizons ʧʦʢʘʟʘʣʠ, ʯʪʦ ʕʨʠʜʘ ʚʩʝ-ʪʘʢʠ ʯʫʪʴ ʤʝʥʴʰʝ ʇʣʫʪʦʥʘ[30]. ʅʦ ʝʩʣʠ ʜʘʪʴ 

ʩʪʘʪʫʩ ʧʣʘʥʝʪ ʦʩʪʘʣʴʥʳʤ ʢʨʫʧʥʳʤ ʟʘʥʝʧʪʫʥʥʳʤ ʦʙʲʝʢʪʘʤ, ʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʞʫʪʩʷ 

ʤʝʥʴʰʝ, ʯʝʤ ʘʩʪʝʨʦʠʜ (ʠʣʠ ʤʘʣʘʷ ʧʣʘʥʝʪʘ) ʎʝʨʝʨʘ. ʇʦʩʣʝ ʜʦʣʛʠʭ ʠ ʛʦʨʷʯʠʭ ʜʝʙʘʪʦʚ 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʩʦʶʟ ʥʠʟʚʝʣ ʇʣʫʪʦʥ ʜʦ ʩʪʘʪʫʩʘ ʢʘʨʣʠʢʦʚʦʡ ʧʣʘʥʝʪʳ ʠ 

ʫʨʘʚʥʷʣ ʩ ʥʠʤ ʚ ʧʨʘʚʘʭ ʎʝʨʝʨʫ, ʍʘʫʤʝʶ, ʄʘʢʝʤʘʢʝ ʠ ʕʨʠʜʫ. ʅʦʚʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʥʦʚ 

çʧʣʘʥʝʪʘè ʠ çʢʘʨʣʠʢʦʚʘʷ ʧʣʘʥʝʪʘè ʙʳʣʠ ʪʱʘʪʝʣʴʥʦ ʧʦʜʦʛʥʘʥʳ ʧʦʜ ʠʟʚʝʩʪʥʳʝ ʥʝʙʝʩʥʳʝ ʪʝʣʘ, ʪʘʢ 

ʯʪʦʙʳ ʚʩʝ ʦʥʠ ʧʦʧʘʜʘʣʠ ʚ ʥʫʞʥʳʝ ʢʘʪʝʛʦʨʠʠ. ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʜʦ ʢʦʥʮʘ ʥʝʷʩʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʣʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʍʘʫʤʝʷ, ʄʘʢʝʤʘʢʝ ʠ ʕʨʠʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʧʦʜʦʟʨʝʥʠʝ, 
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ʯʪʦ ʚ ʧʦʷʩʝ ʂʦʡʧʝʨʘ ʠʤʝʝʪʩʷ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʪʘʢʠʭ ʞʝ ʢʘʨʣʠʢʦʚʳʭ ʧʣʘʥʝʪ, ʘ ʚ ʨʘʩʩʝʷʥʥʦʤ 

ʜʠʩʢʝ ʠʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʜʦ 10 000. 

***  

ʂʦʛʜʘ ʢʘʢʦʡ-ʪʦ ʥʦʚʳʡ ʥʘʫʯʥʳʡ ʧʨʠʝʤ ʩʨʘʙʘʪʳʚʘʝʪ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʩʧʝʭʫ, ʨʘʟʫʤʥʦ ʙʳʚʘʝʪ 

ʧʦʧʨʦʙʦʚʘʪʴ ʝʛʦ ʥʘ ʜʨʫʛʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʜʘʯʘʭ. ʊʨʶʢ ʩ ʚʦʟʤʫʱʝʥʠʝʤ ʦʨʙʠʪʳ ʙʣʝʩʪʷʱʝ 

ʩʨʘʙʦʪʘʣ ʚ ʩʣʫʯʘʝ ʩ ʅʝʧʪʫʥʦʤð ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʣʘʥʝʪʳ ʙʳʣʠ ʧʨʝʜʩʢʘʟʘʥʳ 

ʪʦʯʥʦ. ɺ ʩʣʫʯʘʝ ʩ ʇʣʫʪʦʥʦʤ ʦʥ ʪʦʞʝ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʨʘʙʦʪʘʣ ʙʣʝʩʪʷʱʝ, ʥʦ ʣʠʰʴ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʘʩʪʨʦʥʦʤʳ ʥʝ ʧʦʥʷʣʠ, ʯʪʦ ʇʣʫʪʦʥ ʩʣʠʰʢʦʤ ʤʘʣ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʪʝ ʘʥʦʤʘʣʠʠ, ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʪʦʨʳʭ ʝʛʦ ʧʨʝʜʩʢʘʟʘʣʠ. 

ʕʪʦʪ ʧʨʠʝʤ ʧʦʪʝʨʧʝʣ ʫʜʨʫʯʘʶʱʫʶ ʥʝʫʜʘʯʫ ʚ ʧʦʠʩʢʘʭ ʧʣʘʥʝʪʳ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ɺʫʣʢʘʥ. ʈʝʯʴ 

ʥʝ ʚʳʜʫʤʘʥʥʦʡ ʧʣʘʥʝʪʝ ʠʟ çɿʚʝʟʜʥʦʛʦ ʧʫʪʠè, ʨʦʜʠʥʝ ʤʠʩʪʝʨʘ ʉʧʦʢʘ, ʢʦʪʦʨʘʷ, ʝʩʣʠ ʚʝʨʠʪʴ 

ʧʠʩʘʪʝʣʶ-ʬʘʥʪʘʩʪʫ ɼʞʝʡʤʩʫ ɹʣʠʰʫ, ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʟʚʝʟʜʳ 40 ʕʨʠʜʘʥʘ A. ʅʝʪ, ʵʪʦ 

ʚr ʜʫʤʘʥʥʘʷ ʧʣʘʥʝʪʘ, ʦʙʨʘʱʘʶʱʘʷʩʷ ʚʦʢʨʫʛ ʥʝʧʨʠʤʝʪʥʦʡ ʠ ʜʦʚʦʣʴʥʦ ʦʙʳʯʥʦʡ ʟʚʝʟʜʳ, ʠʟʚʝʩʪʥʦʡ 

ʧʠʩʘʪʝʣʷʤ-ʬʘʥʪʘʩʪʘʤ ʢʘʢ ʉʦʣ. ʀʣʠ, ʙʦʣʝʝ ʧʨʠʚʳʯʥʦ, ʉʦʣʥʮʝ. ɺʫʣʢʘʥ ʧʨʝʧʦʜʘʝʪ ʥʘʤ ʥʝʩʢʦʣʴʢʦ 

ʧʦʣʝʟʥʳʭ ʫʨʦʢʦʚ ʦ ʥʘʫʢʝ ð ʥʝ ʪʦʣʴʢʦ ʩʦʦʙʱʘʝʪ ʦʯʝʚʠʜʥʳʡ ʬʘʢʪ ʦ ʪʦʤ, ʯʪʦ ʦʰʠʙʢʠ ʩʣʫʯʘʶʪʩʷ, 

ʥʦ ʠ ʫʯʠʪ, ʯʪʦ ʦʩʦʟʥʘʥʠʝ ʧʨʦʰʣʳʭ ʦʰʠʙʦʢ ʤʦʞʝʪ ʫʙʝʨʝʯʴ ʥʘʩ ʦʪ ʠʭ ʧʦʚʪʦʨʝʥʠʷ. ɽʛʦ 

ʧʨʝʜʩʢʘʟʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʚʚʝʜʝʥʠʝʤ ʧʦʣʦʞʝʥʠʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚ ʬʠʟʠʢʫ ʅʴʶʪʦʥʘ ʩ 

ʮʝʣʴʶ ʝʝ ʫʣʫʯʰʝʥʠʷ. ʅʦ, ʢʘʢ ʛʦʚʦʨʠʪʩʷ, ʦʙ ʵʪʦʤ ʧʦʟʞʝ. 

ʅʝʧʪʫʥ ʙʳʣ ʦʪʢʨʳʪ ʙʣʘʛʦʜʘʨʷ ʘʥʦʤʘʣʠʷʤ ʚ ʦʨʙʠʪʝ ʋʨʘʥʘ. ɺʫʣʢʘʥ ʙʳʣ ʧʨʠʟʚʘʥ ʦʙʲʷʩʥʠʪʴ 

ʘʥʦʤʘʣʠʠ ʚ ʦʨʙʠʪʝ ʄʝʨʢʫʨʠʷ ð ʠ ʧʨʝʜʣʦʞʠʣ ʝʛʦ ʥʝ ʢʪʦ ʠʥʦʡ, ʢʘʢ ʃʝʚʝʨʴʝ, ʚ ʨʘʙʦʪʝ, ʚʳʰʝʜʰʝʡ 

ʝʱʝ ʜʦ ʦʪʢʨʳʪʠʷ ʅʝʧʪʫʥʘ. ɺ 1840 ʛʦʜʫ ʜʠʨʝʢʪʦʨ ʇʘʨʠʞʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʌʨʘʥʩʫʘ ɸʨʘʛʦ ʨʝʰʠʣ 

ʧʨʠʤʝʥʠʪʴ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʢ ʦʨʙʠʪʝ ʄʝʨʢʫʨʠʷ ʠ ʧʦʧʨʦʩʠʣ ʃʝʚʝʨʴʝ 

ʧʨʦʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʳ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʚʝʨʠʪʴ ʚʦ 

ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʄʝʨʢʫʨʠʷ ʧʦ ʜʠʩʢʫ ʉʦʣʥʮʘ ð ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʪʨʘʥʟʠʪʘ; ʤʦʞʥʦ ʙʳʣʦ ʦʯʝʥʴ 

ʪʦʯʥʦ ʟʘʩʝʯʴ ʤʦʤʝʥʪʳ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʪʨʘʥʟʠʪʘ ʄʝʨʢʫʨʠʷ. ʉʦʙʳʪʠʝ ʵʪʦ ʜʦʣʞʥʦ ʙʳʣʦ 

ʩʦʩʪʦʷʪʴʩʷ ʚ 1843 ʛʦʜʫ, ʠ ʥʝʟʘʜʦʣʛʦ ʜʦ ʥʝʛʦ ʃʝʚʝʨʴʝ ʟʘʚʝʨʰʠʣ ʩʚʦʠ ʨʘʩʯʝʪʳ, ʜʘʚ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʩʢʘʟʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ʂ ʝʛʦ ʠʟʫʤʣʝʥʠʶ, ʥʘʙʣʶʜʝʥʠʷ ʨʘʟʦʰʣʠʩʴ ʩ 

ʪʝʦʨʠʝʡ. ʃʝʚʝʨʴʝ ʚʝʨʥʫʣʩʷ ʢ ʯʝʨʪʝʞʥʦʡ ʜʦʩʢʝ ʠ ʧʦʜʛʦʪʦʚʠʣ ʙʦʣʝʝ ʪʦʯʥʫʶ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ 

ʧʣʘʥʝʪʳ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʠ 14 ʪʨʘʥʟʠʪʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢ 1859 ʛʦʜʫ 

ʦʥ ʚʳʷʚʠʣ ʠ ʦʧʫʙʣʠʢʦʚʘʣ ʥʝʙʦʣʴʰʦʡ, ʥʦ ʟʘʛʘʜʦʯʥʳʡ ʘʩʧʝʢʪ ʜʚʠʞʝʥʠʷ ʄʝʨʢʫʨʠʷ, ʦʙʲʷʩʥʠʚʰʠʡ 

ʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʦʰʠʙʢʫ. 

ʊʦʯʢʘ, ʚ ʢʦʪʦʨʦʡ ʦʨʙʠʪʘʣʴʥʳʡ ʵʣʣʠʧʩ ʄʝʨʢʫʨʠʷ ʧʦʜʭʦʜʠʪ ʙʣʠʞʝ ʚʩʝʛʦ ʢ ʉʦʣʥʮʫ, ʠʟʚʝʩʪʥʘ 

ʢʘʢ ʧʝʨʠʛʝʣʠʡ (peri ð ʙʣʠʟʢʠʡ, helios ð ʉʦʣʥʮʝ) ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʨʙʠʪʳ. ʉʦ ʚʨʝʤʝʥʝʤ ʧʝʨʠʛʝʣʠʡ ʄʝʨʢʫʨʠʷ ʤʝʜʣʝʥʥʦ ʚʨʘʱʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʘʣʝʢʠʭ (çʥʝʧʦʜʚʠʞʥʳʭè) ʟʚʝʟʜ. ɺ ʩʫʱʥʦʩʪʠ, ʚʩʷ ʦʨʙʠʪʘ ʮʝʣʠʢʦʤ ʤʝʜʣʝʥʥʦ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ, 

ʦʩʪʘʚʣʷʷ ʉʦʣʥʮʝ ʚ ʩʚʦʝʤ ʬʦʢʫʩʝ; ʜʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʨʤʠʥ ð ʧʨʝʮʝʩʩʠʷ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʪʝʦʨʝʤʘ ʅʴʶʪʦʥʘ ʦ ʚʨʘʱʝʥʠʠ ʦʨʙʠʪʳ[31], 

ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʵʪʦʪ ʵʬʬʝʢʪ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʦʟʤʫʱʝʥʠʡ ʦʨʙʠʪʳ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʧʣʘʥʝʪ. 

ʆʜʥʘʢʦ, ʢʦʛʜʘ ʃʝʚʝʨʴʝ ʧʦʜʩʪʘʚʠʣ ʚ ʵʪʫ ʪʝʦʨʝʤʫ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ, ʯʠʩʣʘ, ʧʦʣʫʯʠʚʰʠʝʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ, ʯʫʪʴ-ʯʫʪʴ ʥʝ ʩʦʚʧʘʣʠ ʩ ʨʝʘʣʴʥʳʤʠ. ʊʝʦʨʠʷ ʅʴʶʪʦʥʘ ʧʨʝʜʩʢʘʟʳʚʘʣʘ, ʯʪʦ ʧʝʨʠʛʝʣʠʡ 

ʄʝʨʢʫʨʠʷ ʜʦʣʞʝʥ ʩʤʝʱʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʮʝʩʩʠʠ ʥʘ 532ᾴ (ʫʛʣʦʚʳʝ ʩʝʢʫʥʜʳ) ʟʘ ʢʘʞʜʳʝ ʩʪʦ 

ʣʝʪ; ʦʜʥʘʢʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʧʨʝʮʝʩʩʠʷ ʩʦʩʪʘʚʠʣʘ 575ᾴ. ʏʪʦ-ʪʦ ʚʳʟʳʚʘʣʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 43ᾴʧʨʝʮʝʩʩʠʠ ʟʘ ʩʪʦʣʝʪʠʝ. ʃʝʚʝʨʴʝ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʟʘ ʵʪʦ ʦʪʚʝʯʘʝʪ ʢʘʢʘʷ-ʪʦ 

ʥʝʠʟʚʝʩʪʥʘʷ ʧʣʘʥʝʪʘ, ʦʙʨʘʱʘʶʱʘʷʩʷ ʙʣʠʞʝ ʢ ʉʦʣʥʮʫ, ʯʝʤ ʄʝʨʢʫʨʠʡ; ʦʥ ʥʘʟʚʘʣ ʵʪʫ ʧʣʘʥʝʪʫ 

ɺʫʣʢʘʥʦʤ ð ʚ ʯʝʩʪʴ ʜʨʝʚʥʝʨʠʤʩʢʦʛʦ ʙʦʛʘ ʦʛʥʷ. 

ʇʦʥʷʪʥʦ ʙʳʣʦ, ʯʪʦ ʩʠʷʥʠʝ ʉʦʣʥʮʘ ʟʘʪʤʝʚʘʝʪ ʣʶʙʦʡ ʩʚʝʪ, ʦʪʨʘʞʘʝʤʳʡ ʥʘʩʪʦʣʴʢʦ ʙʣʠʟʢʦʡ ʢ 

ʩʚʝʪʠʣʫ ʧʣʘʥʝʪʦʡ, ʪʘʢ ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʝʘʣʴʥʳʡ ʩʧʦʩʦʙ ʫʚʠʜʝʪʴ ɺʫʣʢʘʥ ð ʧʦʡʤʘʪʴ ʝʛʦ ʥʘ 

ʪʨʘʥʟʠʪʝ, ʚʦ ʚʨʝʤʷʢʦʪʦʨʦʛʦ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʚʠʜʝʥ ʥʘ ʜʠʩʢʝ ʉʦʣʥʮʘ ʢʘʢ ʢʨʦʭʦʪʥʘʷ ʪʝʤʥʘʷ ʪʦʯʢʘ. 

ɺʩʢʦʨʝ ʘʩʪʨʦʥʦʤ-ʣʶʙʠʪʝʣʴ ʕʜʤʦʥ ʃʝʩʢʘʨʙʦ ʦʙʲʷʚʠʣ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʠʜʝʣ ʪʘʢʫʶ ʪʦʯʢʫ, 

ʧʨʠʯʝʤ ʵʪʦ ʥʝ ʤʦʛʣʦ ʙʳʪʴ ʩʦʣʥʝʯʥʦʝ ʧʷʪʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʜʚʠʛʘʣʦʩʴ ʦʥʦ ʩ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ. ɺ 1860 ʛʦʜʫ ʃʝʚʝʨʴʝ ʦʙʲʷʚʠʣ ʦʙ ʦʪʢʨʳʪʠʠ ɺʫʣʢʘʥʘ ʠ ʙʳʣ ʫʜʦʩʪʦʝʥ ʟʘ ʵʪʦ ʦʨʜʝʥʘ 

ʇʦʯʝʪʥʦʛʦ ʣʝʛʠʦʥʘ. 

ʂ ʥʝʩʯʘʩʪʴʶ ʜʣʷ ʃʝʚʝʨʴʝ ʠ ʃʝʩʢʘʨʙʦ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

ʉʦʣʥʮʝ ʥʘʙʣʶʜʘʣ ʝʱʝ ʦʜʠʥ ʘʩʪʨʦʥʦʤ ð ʕʤʤʘʥʫʵʣʴ ʃʠʵ. ʆʥ ʧʦʣʴʟʦʚʘʣʩʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤ 
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ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʯʝʤ ʃʝʩʢʘʨʙʦ, ʠ ʨʘʙʦʪʘʣ ʧʦ ʧʦʨʫʯʝʥʠʶ ʙʨʘʟʠʣʴʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʥʝ ʚʠʜʝʣ ʥʠʯʝʛʦ ʧʦʜʦʙʥʦʛʦ. ʅʘ ʢʦʥʫ ʦʢʘʟʘʣʘʩʴ ʝʛʦ ʨʝʧʫʪʘʮʠʷ, ʦʥ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʦʪʨʠʮʘʣ, ʯʪʦ 

ʪʨʘʥʟʠʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʣ ʤʝʩʪʦ. ʈʘʟʛʦʨʝʣʠʩʴ ʞʘʨʢʠʝ ʠ ʧʫʪʘʥʳʝ ʩʧʦʨʳ. ʃʝʚʝʨʴʝ ʫʤʝʨ ʚ 1877 

ʛʦʜʫ, ʧʦ-ʧʨʝʞʥʝʤʫ ʚʝʨʷ, ʯʪʦ ʦʪʢʨʳʣ ʝʱʝ ʦʜʥʫ ʥʦʚʫʶ ʧʣʘʥʝʪʫ. ɹʝʟ ʧʦʜʜʝʨʞʢʠ ʃʝʚʝʨʴʝ ʪʝʦʨʠʷ 

ɺʫʣʢʘʥʘ ʧʦʪʝʨʷʣʘ ʪʝʤʧ, ʠ ʚʩʢʦʨʝ ʘʩʪʨʦʥʦʤʳ ʧʨʠʰʣʠ ʢ ʝʜʠʥʦʤʫ ʤʥʝʥʠʶ: ʃʝʩʢʘʨʙʦ ʦʰʠʙʩʷ. 

ʇʨʝʜʩʢʘʟʘʥʠʝ ʃʝʚʝʨʴʝ ʦʩʪʘʣʦʩʴ ʥʝʧʦʜʪʚʝʨʞʜʝʥʥʳʤ, ʠ ʩʨʝʜʠ ʘʩʪʨʦʥʦʤʦʚ ʚʦʟʦʙʣʘʜʘʣ ʩʢʝʧʩʠʩ. 

ʆʢʦʥʯʘʪʝʣʴʥʦ ʠʥʪʝʨʝʩ ʢ ɺʫʣʢʘʥʫ ʧʨʦʧʘʣ ʚ 1915 ʛʦʜʫ, ʢʦʛʜʘ ʕʡʥʰʪʝʡʥ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʩʚʦʝʡ 

ʥʦʚʦʡ ʪʝʦʨʠʝʡ ð ʦʙʱʝʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʨʘʩʩʯʠʪʘʣ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʝʮʝʩʩʠʶ 

ʧʝʨʠʛʝʣʠʷ ʄʝʨʢʫʨʠʷ, ʨʘʚʥʫʶ 42,98ᾴ, ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʥʦʚʳʭ ʧʣʘʥʝʪ. ʊʝʦʨʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʪʝʤ ʩʘʤʳʤ ʧʦʣʫʯʠʣʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ, ʘ ɺʫʣʢʘʥ ʙʳʣ ʩʜʘʥ ʚ ʘʨʭʠʚ. 

ʄʳ ʠ ʩʝʛʦʜʥʷ ʥʝ ʤʦʞʝʤ ʙʳʪʴ ʜʦ ʢʦʥʮʘ ʫʚʝʨʝʥʳ, ʯʪʦ ʤʝʞʜʫ ʄʝʨʢʫʨʠʝʤ ʠ ʉʦʣʥʮʝʤ ʥʝʪ 

ʥʝʠʟʚʝʩʪʥʳʭ ʥʘʤ ʪʝʣ, ʭʦʪʷ, ʝʩʣʠ ʪʘʢʦʝ ʪʝʣʦ ʩʫʱʝʩʪʚʫʝʪ, ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʤ. 

ɻʝʥʨʠ ʂʫʨʪʝʥ, ʟʘʥʦʚʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʬʦʪʦʛʨʘʬʠʠ ʩʦʣʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ 1970 ʛʦʜʘ, ʟʘʷʚʠʣ, ʯʪʦ 

ʦʙʥʘʨʫʞʠʣ ʥʘ ʥʠʭ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʩʝʤʴ ʪʘʢʠʭ ʪʝʣ. ʀʭ ʦʨʙʠʪʳ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʠ 

ʟʘʷʚʣʝʥʠʷ ʂʫʨʪʝʥʘ ʦʩʪʘʣʠʩʴ ʥʝʧʦʜʪʚʝʨʞʜʝʥʥʳʤʠ. ʅʦ ʧʦʠʩʢ ʚʫʣʢʘʥʦʠʜʦʚ, ʢʘʢ ʥʘʟʳʚʘʶʪ ʪʘʢʠʝ 

ʪʝʣʘ, ʧʨʦʜʦʣʞʘʝʪʩʷ[32]. 

 

ʅʝʙʝʩʥʘʷ ʧʦʣʠʮʠʷ 
ʋ ʜʠʥʦʟʘʚʨʦʚ ʥʝ ʙʳʣʦ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʥʝʪ ʟʜʝʩʴ ʠ ʦʥʠ ʥʝ ʤʦʛʫʪ 

ʦʙʩʫʞʜʘʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʄʳ ʟʜʝʩʴ, ʠ ʫ ʥʘʩ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʯʪʦ-ʪʦ ʩ ʵʪʠʤ ʩʜʝʣʘʪʴ. ʗ ʥʝ ʭʦʯʫ, 

ʯʪʦʙʳ ʣʶʜʠ ʩʪʘʣʠ ʧʦʟʦʨʦʤ ɻʘʣʘʢʪʠʢʠ: ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʘʟʠʪʴ ʘʩʪʝʨʦʠʜ, ʥʦ ʥʝ ʩʜʝʣʘʣʠ 

ʵʪʦʛʦ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʤʝʨʣʠ. 

ʅʠʣ ɼʝ ɻʨʘʩʩ ʊʘʡʩʦʥ. çʂʦʩʤʠʯʝʩʢʠʝ ʭʨʦʥʠʢʠè 

ʇʨʝʩʣʝʜʫʝʤʘʷ ʮʝʣʦʡ ʬʣʦʪʠʣʠʝʡ ʤʝʞʟʚʝʟʜʥʳʭ ʚʦʝʥʥʳʭ ʢʦʨʘʙʣʝʡ, ʩʪʨʝʣʷʶʱʠʭ 

ʠʩʧʝʧʝʣʷʶʱʠʤʠ ʤʦʣʥʠʷʤʠ ʯʠʩʪʦʡ ʵʥʝʨʛʠʠ, ʥʝʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʭʨʘʙʨʳʭ ʙʦʨʮʦʚ ʟʘ ʩʚʦʙʦʜʫ ʠʱʝʪ 

ʫʢʨʳʪʠʷ ʚ ʧʦʷʩʝ ʘʩʪʝʨʦʠʜʦʚ; ʠʭ ʢʦʨʘʙʣʠʢ ʜʠʢʦ ʤʝʯʝʪʩʷ ʚ ʧʣʦʪʥʦʤ ʧʦʪʦʢʝ ʢʨʫʪʷʱʠʭʩʷ ʚʘʣʫʥʦʚ 

ʨʘʟʤʝʨʦʤ ʩ ʄʘʥʭʵʪʪʝʥ, ʢʦʪʦʨʳʝ ʪʦ ʠ ʜʝʣʦ ʚʨʝʟʘʶʪʩʷ ʜʨʫʛ ʚ ʜʨʫʛʘ. ʂʨʝʡʩʝʨʳ ʧʨʝʩʣʝʜʫʶʪ ʠʭ, 

ʠʩʧʘʨʷʷ ʥʝʙʦʣʴʰʠʝ ʢʘʤʥʠ ʣʫʯʘʤʠ ʩʚʦʠʭ ʣʘʟʝʨʦʚ ʠ ʧʦʣʫʯʘʷ ʚ ʙʦʨʪ ʮʝʣʳʡ ʜʦʞʜʴ ʥʝʙʦʣʴʰʠʭ 

ʦʩʢʦʣʢʦʚ. ʍʠʪʨʳʤ ʤʘʥʝʚʨʦʤ ʫʭʦʜʷʱʠʡ ʦʪ ʧʦʛʦʥʠ ʢʦʨʘʙʣʠʢ ʟʘʢʣʘʜʳʚʘʝʪ ʧʝʪʣʶ, ʣʦʞʠʪʩʷ ʥʘ 

ʦʙʨʘʪʥʳʡ ʢʫʨʩ ʠ ʥʳʨʷʝʪ ʚ ʛʣʫʙʦʢʠʡ ʪʫʥʥʝʣʴ ʚ ʮʝʥʪʨʝ ʩʣʫʯʘʡʥʦ ʧʦʜʚʝʨʥʫʚʰʝʛʦʩʷ ʢʨʘʪʝʨʘ. ʅʦ 

ʧʨʠʢʣʶʯʝʥʠʷ ʛʝʨʦʝʚ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪʩʷé 

ɿʘʭʚʘʪʳʚʘʶʱʝʝ ʢʠʥʝʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʟʨʝʣʠʱʝ. 

ʀ ʢ ʪʦʤʫ ʞʝ ʧʦʣʥʘʷ ʯʝʧʫʭʘ. ʅʝʪ, ʷ ʛʦʚʦʨʶ ʥʝ ʦ ʬʣʦʪʠʣʠʠ ʚʦʝʥʥʳʭ ʢʦʨʘʙʣʝʡ, ʥʝ ʦ ʤʦʣʥʠʷʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʠ ʥʝ ʦ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʧʦʚʩʪʘʥʮʘʭ. ʗ ʜʘʞʝ ʥʝ ʠʤʝʶ ʚ ʚʠʜʫ ʯʫʜʦʚʠʱʥʦʛʦ 

ʯʝʨʚʷ, ʧʨʠʪʘʠʚʰʝʛʦʩʷ ʚ ʢʦʥʮʝ ʪʫʥʥʝʣʷ. ɺʩʝ ʵʪʦ ʤʦʞʝʪ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʧʨʦʠʟʦʡʪʠ. ʗ ʠʤʝʶ ʚ ʚʠʜʫ 

ʙʫʨʥʳʡ ʧʦʪʦʢ ʢʨʫʪʷʱʠʭʩʷ ʢʘʤʥʝʡ. ʕʪʦʛʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʢʦʛʜʘ. 

ʄʥʝ ʢʘʞʝʪʩʷ, ʚʩʝ ʜʝʣʦ ʟʜʝʩʴ ʚ ʥʝʫʜʘʯʥʦʡ ʤʝʪʘʬʦʨʝ. ʇʦʷʩ. 

***  

ʂʦʛʜʘ-ʪʦ ʜʘʚʥʦ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʢʘʢ ʝʝ ʪʦʛʜʘ ʧʦʥʠʤʘʣʠ, ʥʝ ʙʳʣʦ ʧʦʷʩʘ. ɺʤʝʩʪʦ ʥʝʛʦ ʙʳʣ 

ʟʘʛʘʜʦʯʥʳʡ ʧʨʦʧʫʩʢ. ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʊʠʮʠʫʩʘ ð ɹʦʜʝ, ʤʝʞʜʫ ʄʘʨʩʦʤ ʠ ʖʧʠʪʝʨʦʤ, ʧʦ ʠʜʝʝ, 

ʜʦʣʞʥʘ ʙʳʣʘ ʙʳ ʥʘʭʦʜʠʪʴʩʷ ʧʣʘʥʝʪʘ, ʥʦ ʧʣʘʥʝʪʳ ʪʘʤ ʥʝʪ. ɽʩʣʠ ʙʳ ʦʥʘ ʙʳʣʘ ʪʘʤ ʢʦʛʜʘ-ʥʠʙʫʜʴ, 

ʜʨʝʚʥʠʝ ʝʝ ʥʝʧʨʝʤʝʥʥʦ ʟʘʤʝʪʠʣʠ ʙʳ ʠ ʩʚʷʟʘʣʠ ʩ ʥʝʡ ʝʱʝ ʢʦʛʦ-ʥʠʙʫʜʴ ʠʟ ʩʚʦʠʭ ʙʦʛʦʚ. 

ʋʨʘʥ, ʢʦʛʜʘ ʦʥ ʙʳʣ ʦʪʢʨʳʪ, ʪʘʢ ʘʢʢʫʨʘʪʥʦ ʚʧʠʩʘʣʩʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ ʟʘʢʦʥʘ 

ʊʠʮʠʫʩʘ ð ɹʦʜʝ, ʯʪʦ ʘʩʪʨʦʥʦʤʳ ʩ ʥʦʚʳʤ ʵʥʪʫʟʠʘʟʤʦʤ ʧʨʠʥʷʣʠʩʴ ʠʩʢʘʪʴ ʯʪʦ-ʥʠʙʫʜʴ ʚ 
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ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʄʘʨʩʦʤ ʠ ʖʧʠʪʝʨʦʤ, ʥʘʜʝʷʩʴ ʟʘʧʦʣʥʠʪʴ ʠ ʝʛʦ. ʂʘʢ ʤʳ ʚʠʜʝʣʠ ʚ ʧʨʝʜʳʜʫʱʝʡ 

ʛʣʘʚʝ, ʠʤ ʵʪʦ ʫʜʘʣʦʩʴ. ɹʘʨʦʥ ʌʨʘʥʮ ʂʩʘʚʝʨ ʬʦʥ ʎʘʭ ʚ 1800 ʛʦʜʫ ʦʩʥʦʚʘʣ ʆʙʲʝʜʠʥʝʥʥʦʝ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ (Vereinigte Astronomische Gesellschaft), ʚ ʢʦʪʦʨʦʝ ʚʦʰʣʦ 25 ʯʝʣʦʚʝʢ 

ð ʩʨʝʜʠ ʥʠʭ ʄʘʩʢʝʣʘʡʥ, ʐʘʨʣʴ ʄʝʩʩʴʝ, ʋʠʣʴʷʤ ɻʝʨʰʝʣʴ ʠ ɻʝʥʨʠʭ ʆʣʴʙʝʨʩ. ʇʦʩʢʦʣʴʢʫ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʪʘ ʛʨʫʧʧʘ ʧʦʩʚʷʪʠʣʘ ʚ ʦʩʥʦʚʥʦʤ ʫʧʦʨʷʜʦʯʝʥʠʶ ʥʝʧʦʩʣʫʰʥʦʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, 

ʝʝ ʦʢʨʝʩʪʠʣʠ ʅʝʙʝʩʥʦʡ ʧʦʣʠʮʠʝʡ (Himmelspolizei). ʂʘʞʜʦʤʫ ʥʘʙʣʶʜʘʪʝʣʶ ʙʳʣ ʚʳʜʝʣʝʥ 

15-ʛʨʘʜʫʩʥʳʡ ʩʝʢʪʦʨ ʵʢʣʠʧʪʠʢʠ ʠ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʝʜʦʩʪʘʶʱʝʡ 

ʧʣʘʥʝʪʳ. 

ʂʘʢ ʯʘʩʪʦ ʙʳʚʘʝʪ, ʚʝʩʴ ʵʪʦʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʧʝʨʝʚʝʩʠʣʘ ʫʜʘʯʘ, 

ʚʳʧʘʚʰʘʷ ʥʘ ʜʦʣʶ ʘʩʪʨʦʥʦʤʘ, ʥʝ ʚʦʰʝʜʰʝʛʦ ʚ ʢʨʫʛ ʠʟʙʨʘʥʥʳʭ, ð ɼʞʫʟʝʧʧʝ ʇʠʘʮʮʠ, 

ʧʨʦʬʝʩʩʦʨʘ ʘʩʪʨʦʥʦʤʠʠ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʇʘʣʝʨʤʦ ʥʘ ʉʠʮʠʣʠʠ. ʆʥ ʥʝ ʟʘʥʠʤʘʣʩʷ ʧʦʠʩʢʘʤʠ 

ʧʣʘʥʝʪʳ; ʦʥ ʠʩʢʘʣ ʟʚʝʟʜʫ, ç87-ʡ ʥʦʤʝʨ ʚ ʢʘʪʘʣʦʛʝ ʛʦʩʧʦʜʠʥʘ ʃʘʢʘʡʣʷè. ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ 1801 ʛʦʜʘ 

ʚʦʟʣʝ ʠʩʢʦʤʦʡ ʟʚʝʟʜʳ ʦʥ ʟʘʤʝʪʠʣ ʝʱʝ ʦʜʥʫ ʩʚʝʪʦʚʫʶ ʪʦʯʢʫ, ʥʘ ʢʦʪʦʨʫʶ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʟʚʝʟʜʥʳʭ ʢʘʪʘʣʦʛʘʭ ʥʝ ʥʘʰʣʦʩʴ ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʜʦʣʞʘʷ ʥʘʙʣʶʜʘʪʴ ʟʘ ʥʝʧʨʦʰʝʥʳʤ 

ʛʦʩʪʝʤ, ʇʠʘʮʮʠ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʵʪʘ ʩʚʝʪʷʱʘʷʩʷ ʪʦʯʢʘ ʜʚʠʞʝʪʩʷ. ʆʪʢʨʳʪʳʡ ʠʤ ʦʙʲʝʢʪ ʥʘʭʦʜʠʣʩʷ 

ʚ ʪʦʯʥʦʩʪʠ ʪʘʤ, ʛʜʝ ʟʘʢʦʥ ʊʠʮʠʫʩʘ ð ɹʦʜʝ ʧʨʝʜʧʠʩʳʚʘʣ ʠʩʢʘʪʴ ʥʝʜʦʩʪʘʶʱʫʶ ʧʣʘʥʝʪʫ. ʇʠʘʮʮʠ 

ʥʘʟʚʘʣ ʥʦʚʦʝ ʥʝʙʝʩʥʦʝ ʪʝʣʦ ʎʝʨʝʨʦʡ ð ʚ ʯʝʩʪʴ ʨʠʤʩʢʦʡ ʙʦʛʠʥʠ ʧʣʦʜʦʨʦʜʠʷ, ʢʦʪʦʨʘʷ ʩʯʠʪʘʣʘʩʴ 

ʪʘʢʞʝ ʧʦʢʨʦʚʠʪʝʣʴʥʠʮʝʡ ʉʠʮʠʣʠʠ. ʇʦʥʘʯʘʣʫ ʦʥ ʜʫʤʘʣ, ʯʪʦ ʦʪʢʨʳʣ ʥʦʚʫʶ ʢʦʤʝʪʫ, ʥʦ ʦʙʲʝʢʪʫ 

ʥʝʜʦʩʪʘʚʘʣʦ ʭʘʨʘʢʪʝʨʥʦʛʦ ʭʚʦʩʪʘ. çʄʥʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʠʭʦʜʠʣʦ ʚ ʛʦʣʦʚʫ, ʯʪʦ ʵʪʦ ʤʦʛʣʦ ʙʳ 

ʦʢʘʟʘʪʴʩʷ ʯʪʦ-ʪʦ ʧʦʣʫʯʰʝ, ʯʝʤ ʢʦʤʝʪʘè, ð ʧʠʩʘʣ ʦʥ, ʠʤʝʷ ʚ ʚʠʜʫ, ʝʩʪʝʩʪʚʝʥʥʦ, ʧʣʘʥʝʪʫ. 

ʇʦ ʧʣʘʥʝʪʘʨʥʳʤ ʤʘʩʰʪʘʙʘʤ ʎʝʨʝʨʘ ʜʦʚʦʣʴʥʦ ʤʘʣʘ, ʠ ʘʩʪʨʦʥʦʤʳ ʯʫʪʴ ʥʝ ʧʦʪʝʨʷʣʠ ʝʝ ʩʥʦʚʘ. 

ʀʥʬʦʨʤʘʮʠʠ ʦʙ ʝʝ ʦʨʙʠʪʝ ʙʳʣʦ ʦʯʝʥʴ ʤʘʣʦ, ʠ, ʧʨʝʞʜʝ ʯʝʤ ʘʩʪʨʦʥʦʤʳ ʫʩʧʝʣʠ ʧʨʦʚʝʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʜʚʠʞʝʥʠʝ ɿʝʤʣʠ ʧʨʠʚʝʣʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʥʦʚʦʝ ʪʝʣʦ ʩʣʠʰʢʦʤ 

ʙʣʠʟʢʦ ʢ ʉʦʣʥʮʫ, ʪʘʢ ʯʪʦ ʝʛʦ ʩʣʘʙʳʡ ʩʚʝʪ ʧʦʪʝʨʷʣʩʷ ʚ ʩʠʷʥʠʠ ʩʚʝʪʠʣʘ. ʆʞʠʜʘʣʦʩʴ, ʯʪʦ 

ʥʦʚʦʦʪʢʨʳʪʦʝ ʪʝʣʦ ʚʥʦʚʴ ʧʦʷʚʠʪʩʷ ʥʘ ʥʝʙʦʩʚʦʜʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ, ʥʦ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʦ 

ʪʘʢ ʤʘʣʦ, ʯʪʦ ʙʳʣʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʷʩʥʦ, ʛʜʝ ʝʛʦ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ. ʅʝ ʞʝʣʘʷ ʥʘʯʠʥʘʪʴ ʧʦʠʩʢʠ ʟʘʥʦʚʦ, 

ʘʩʪʨʦʥʦʤʳ ʧʦʧʨʦʩʠʣʠ ʫ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʙʦʣʝʝ ʥʘʜʝʞʥʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ. ʅʘ ʧʨʠʟʳʚ ʦʪʚʝʪʠʣ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʠʟʚʝʩʪʥʳʡ ʪʦʛʜʘ ʧʫʙʣʠʢʝ ʂʘʨʣ ʌʨʠʜʨʠʭ ɻʘʫʩʩ. ʆʥ ʧʨʠʜʫʤʘʣ ʥʦʚʳʡ ʩʧʦʩʦʙ 

ʚʳʯʠʩʣʝʥʠʷ ʦʨʙʠʪʳ ʧʦ ʪʨʝʤ ʠ ʙʦʣʝʝ ʥʘʙʣʶʜʝʥʠʷʤ, ʠʟʚʝʩʪʥʳʡ ʩʝʛʦʜʥʷ ʢʘʢ ʤʝʪʦʜ ɻʘʫʩʩʘ. ʂʦʛʜʘ 

ʎʝʨʝʨʘ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦ ʧʦʷʚʠʣʘʩʴ ʚʩʝʛʦ ʚ ʧʦʣʫʛʨʘʜʫʩʝ ʦʪ ʧʨʝʜʩʢʘʟʘʥʥʦʡ ʠʤ ʧʦʟʠʮʠʠ, ɻʘʫʩʩ 

ʧʨʠʦʙʨʝʣ ʧʨʦʯʥʫʶ ʨʝʧʫʪʘʮʠʶ ʚʝʣʠʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ. ɺ 1807 ʛʦʜʫ ʦʥ ʙʳʣ ʥʘʟʥʘʯʝʥ ʧʨʦʬʝʩʩʦʨʦʤ 

ʘʩʪʨʦʥʦʤʠʠ ʠ ʜʠʨʝʢʪʦʨʦʤ ʦʙʩʝʨʚʘʪʦʨʠʠ ʚ ɻʸʪʪʠʥʛʝʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʛʜʝ ʠ ʧʨʦʨʘʙʦʪʘʣ ʜʦ 

ʢʦʥʮʘ ʞʠʟʥʠ. 

ʏʪʦʙʳ ʧʨʝʜʩʢʘʟʘʪʴ, ʛʜʝ ʜʦʣʞʥʘ ʙʫʜʝʪ ʧʦʷʚʠʪʴʩʷ ʎʝʨʝʨʘ, ɻʘʫʩʩ ʧʨʠʜʫʤʘʣ ʥʝʩʢʦʣʴʢʦ ʚʝʩʴʤʘ 

ʜʝʡʩʪʚʝʥʥʳʭ ʯʠʩʣʝʥʥʳʭ ʧʨʠʝʤʦʚ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. ʉʨʝʜʠ ʥʠʭ ʙʳʣ ʠ ʥʝʢʠʡ ʚʘʨʠʘʥʪ ʘʣʛʦʨʠʪʤʘ, 

ʢʦʪʦʨʳʡ ʤʳ ʩʝʛʦʜʥʷ ʥʘʟʳʚʘʝʤ ʙʳʩʪʨʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʌʫʨʴʝ; ʝʛʦ ʟʘʥʦʚʦ ʦʪʢʨʳʣʠ ʚ 1965 ʛʦʜʫ 

ɼʞʝʡʤʩ ʂʫʣʠ ʠ ɼʞʦʥ ʊʴʶʢʠ. ʀʜʝʠ ɻʘʫʩʩʘ ʥʘ ʵʪʫ ʪʝʤʫ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʨʝʜʠ 

ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʙʫʤʘʛ ʠ ʧʦʷʚʠʣʠʩʴ ʥʘ ʩʚʝʪ ʫʞʝ ʧʦʩʣʝ ʩʤʝʨʪʠ ʫʯʝʥʦʛʦ ʚ ʝʛʦ ʩʦʙʨʘʥʠʠ 

ʩʦʯʠʥʝʥʠʡ. ʆʥ ʨʘʩʩʤʘʪʨʠʚʘʣ ʵʪʦʪ ʤʝʪʦʜ ʢʘʢ ʬʦʨʤʫ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʥʦʚʳʝ ʪʦʯʢʠ ʚʩʪʘʚʣʷʶʪʩʷ ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʠʤʠ (ʠʟʤʝʨʝʥʥʳʤʠ) ʪʦʯʢʘʤʠ ʥʘ ʛʨʘʬʠʢʝ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʘʣʘʩʴ ʛʣʘʜʢʘʷ ʢʨʠʚʘʷ. ʉʝʛʦʜʥʷ ʵʪʦʪ ð ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ð 

ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʩʢʘʥʝʨʘʭ ʠ ʮʠʬʨʦʚʳʭ ʢʘʤʝʨʘʭ. ʊʘʢʦʚʘ 

ʩʠʣʘ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʦ, ʯʪʦ ʬʠʟʠʢ ʖʜʞʠʥ ɺʠʛʥʝʨ ʥʘʟʚʘʣ ʝʝ çʯʨʝʟʤʝʨʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶè[33]. 

ʈʘʟʚʠʚʘʷ ʩʚʦʡ ʫʩʧʝʭ, ɻʘʫʩʩ ʨʘʟʨʘʙʦʪʘʣ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʪʝʦʨʠʶ ʜʚʠʞʝʥʠʷ ʥʝʙʦʣʴʰʠʭ 

ʘʩʪʝʨʦʠʜʦʚ ʧʦʜ ʚʦʟʤʫʱʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʙʦʣʴʰʠʭ ʧʣʘʥʝʪ ʠ ʦʧʫʙʣʠʢʦʚʘʣ ʝʝ ʚ 1809 ʛʦʜʫ ʚ ʨʘʙʦʪʝ 

Theoria Motus Corporum Coelestium in Sectionibus Conicis Solem Ambientum (çʊʝʦʨʠʷ ʜʚʠʞʝʥʠʷ 

ʥʝʙʝʩʥʳʭ ʪʝʣ, ʜʚʠʞʫʱʠʭʩʷ ʚ ʢʦʥʠʯʝʩʢʠʭ ʩʝʯʝʥʠʷʭ ʚʦʢʨʫʛ ʉʦʣʥʮʘè). ɺ ʵʪʦʡ ʨʘʙʦʪʝ ɻʘʫʩʩ ʦʪʪʦʯʠʣ 

ʠ ʫʣʫʯʰʠʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʃʝʞʘʥʜʨʦʤ ʚ 1805 ʛʦʜʫ ʠ ʠʟʚʝʩʪʥʳʡ ʥʘʤ 

ʩʝʡʯʘʩ ʢʘʢ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ʆʥ ʦʙʲʷʚʠʣ ʪʘʢʞʝ: ʝʤʫ ʧʝʨʚʦʤʫ ʝʱʝ ʚ 1795 ʛʦʜʫ 

ʧʨʠʰʣʘ ʚ ʛʦʣʦʚʫ ʵʪʘ ʠʜʝʷ, ʥʦ (ʯʪʦ ʦʯʝʥʴ ʪʠʧʠʯʥʦ ʜʣʷ ɻʘʫʩʩʘ) ʦʥ ʥʝ ʩʪʘʣ ʝʝ ʧʫʙʣʠʢʦʚʘʪʴ. ʕʪʦʪ 

ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʚʝʣʠʯʠʥ ʧʦ ʩʝʨʠʠ ʠʟʤʝʨʝʥʠʡ, ʚ ʢʘʞʜʦʤ ʠʟ 

ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʣʫʯʘʡʥʘʷ ʦʰʠʙʢʘ. ɺ ʧʨʦʩʪʝʡʰʝʡ ʩʚʦʝʡ ʬʦʨʤʝ ʵʪʦʪ ʤʝʪʦʜ ʚʳʙʠʨʘʝʪ 

ʚʝʣʠʯʠʥʫ, ʤʠʥʠʤʠʟʠʨʫʶʱʫʶ ʩʫʤʤʘʨʥʫʶ ʦʰʠʙʢʫ. ɹʦʣʝʝ ʭʠʪʨʦʫʤʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʷʤʦʡ, ʢʦʪʦʨʘʷ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʠʤʝʶʱʠʤʠʩʷ ʜʘʥʥʳʤʠ ʦ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ, ʠʣʠ ʨʝʰʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʚʦʧʨʦʩʳ ʜʣʷ ʤʥʦʛʠʭ 

ʧʝʨʝʤʝʥʥʳʭ. ʉʪʘʪʠʩʪʠʢʘ ʧʦʣʴʟʫʝʪʩʷ ʪʘʢʠʤʠ ʤʝʪʦʜʘʤʠ ʝʞʝʜʥʝʚʥʦ. 

***  

ʂʦʛʜʘ ʦʨʙʠʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʎʝʨʝʨʳ ʦʢʘʟʘʣʠʩʴ ʫ ʘʩʪʨʦʥʦʤʦʚ ʚ ʢʘʨʤʘʥʝ, ʪʘʢ ʯʪʦ ʪʝʧʝʨʴ ʝʝ 

ʤʦʞʥʦ ʙʳʣʦ ʥʘʡʪʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʧʦ ʪʨʝʙʦʚʘʥʠʶ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʥʘ ʥʝ ʦʜʠʥʦʢʘ. ɼʨʫʛʠʝ 

ʘʥʘʣʦʛʠʯʥʳʝ ʪʝʣʘ ʩʭʦʜʥʳʭ ʨʘʟʤʝʨʦʚ ʠʣʠ ʤʝʣʴʯʝ ʠʤʝʣʠ ʦʯʝʥʴ ʧʦʭʦʞʠʝ ʦʨʙʠʪʳ. ʏʝʤ ʣʫʯʰʝ ʙʳʣ 

ʪʝʣʝʩʢʦʧ, ʪʝʤ ʙʦʣʴʰʝ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʙʳʣʦ ʫʚʠʜʝʪʴ ʠ ʪʝʤ ʤʝʥʴʰʝ ʦʥʠ ʩʪʘʥʦʚʠʣʠʩʴ. 

ʇʦʟʜʥʝʝ, ʚ ʪʦʤ ʞʝ 1801 ʛʦʜʫ, ʦʜʠʥ ʠʟ ʯʣʝʥʦʚ ʅʝʙʝʩʥʦʡ ʧʦʣʠʮʠʠ ʆʣʴʙʝʨʩ ʟʘʤʝʪʠʣ ʪʘʢʦʝ ʪʝʣʦ ʠ 

ʥʘʟʚʘʣ ʝʛʦ ʇʘʣʣʘʜʦʡ. ʇʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʧʦʩʣʝ ʵʪʦʛʦ ʦʥ ʚʳʜʚʠʥʫʣ ʦʩʪʨʦʫʤʥʫʶ ʛʠʧʦʪʝʟʫ, 

ʦʙʲʷʩʥʷʚʰʫʶ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʵʪʦʡ ʦʨʙʠʪʝ ʦʜʥʦʡ ʙʦʣʴʰʦʡ ʧʣʘʥʝʪʳ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʜʚʫʭ (ʠʣʠ 

ʙʦʣʴʰʝ) ʤʘʣʝʥʴʢʠʭ. ʆʣʴʙʝʨʩ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʙʦʣʴʰʘʷ ʧʣʘʥʝʪʘ ʥʘ ʵʪʦʡ ʦʨʙʠʪʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʢʦʛʜʘ-ʪʦ ʙʳʣʘ, ʥʦ ʨʘʟʨʫʰʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʢʦʤʝʪʦʡ ʠʣʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʚʟʨʳʚʘ. 

ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʵʪʘ ʛʠʧʦʪʝʟʘ ʢʘʟʘʣʘʩʴ ʧʨʘʚʜʦʧʦʜʦʙʥʦʡ ð ʚʝʜʴ ʥʘ ʦʨʙʠʪʝ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ ʚʩʝ 

ʙʦʣʴʰʝ ʝʝ çʬʨʘʛʤʝʥʪʦʚè: ʖʥʦʥʘ (1804), ɺʝʩʪʘ (1807), ɸʩʪʨʝʷ (1845), ɻʝʙʘ, ʀʨʠʜʘ ʠ ʌʣʦʨʘ 

(1847), ʄʝʪʠʜʘ (1848), ɻʠʛʝʷ (1849), ʇʘʨʪʝʥʦʧʘ, ɺʠʢʪʦʨʠʷ ʠ ʕʛʝʨʠʷ (1850) ʠ ʪ.ʜ. 

ɺʝʩʪʫ ʠʥʦʛʜʘ, ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʝʚʦʦʨʫʞʝʥʥʳʤ 

ʛʣʘʟʦʤ. ɼʨʝʚʥʠʝ ʚ ʧʨʠʥʮʠʧʝ ʚʧʦʣʥʝ ʤʦʛʣʠ ʝʝ ʦʪʢʨʳʪʴ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʢʘʞʜʘʷ ʧʣʘʥʝʪʘ ʚ ʘʩʪʨʦʥʦʤʠʠ ʠʤʝʝʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʩʠʤʚʦʣ, ʪʘʢ ʯʪʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʢʘʞʜʦʤʫ ʠʟ ʥʦʚʦʦʪʢʨʳʪʳʭ ʪʝʣ ʪʘʢʞʝ ʧʨʠʩʚʘʠʚʘʣʠ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʤʫʜʨʝʥʳʡ 

ʩʠʤʚʦʣ. ʅʦ ʧʦʪʦʢ ʥʦʚʳʭ ʪʝʣ ʥʘʨʘʩʪʘʣ; ʩʠʩʪʝʤʘ ʦʢʘʟʘʣʘʩʴ ʩʣʠʰʢʦʤ ʛʨʦʤʦʟʜʢʦʡ ʜʣʷ ʪʘʢʦʛʦ ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ, ʠ ʝʝ ʟʘʤʝʥʠʣʠ ʙʦʣʝʝ ʧʨʦʟʘʠʯʝʩʢʠʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʫʞʝ ʨʘʟʚʠʣʩʷ ʥʘʰ ʥʳʥʝʰʥʠʡ 

ʚʘʨʠʘʥʪ ð ʚ ʝʛʦ ʦʩʥʦʚʝ ʣʝʞʠʪ ʯʠʩʣʦ, ʫʢʘʟʳʚʘʶʱʝʝ ʥʘ ʦʯʝʨʝʜʥʦʩʪʴ ʦʪʢʨʳʪʠʷ, ʥʘʟʚʘʥʠʝ ʠʣʠ 

ʚʨʝʤʝʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʠ ʜʘʪʘ ʦʙʥʘʨʫʞʝʥʠʷ (ʢ ʧʨʠʤʝʨʫ, 10 ɻʠʛʝʷ 1849[34]). 

ɺ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ ʪʝʣʝʩʢʦʧ ʣʶʙʘʷ ʥʘʩʪʦʷʱʘʷ ʧʣʘʥʝʪʘ ʚʠʜʥʘ, ʢʘʢ ʜʠʩʢ. ʕʪʠ ʞʝ ʦʙʲʝʢʪʳ 

ʙʳʣʠ ʥʘʩʪʦʣʴʢʦ ʤʘʣʳ, ʯʪʦ ʚʳʛʣʷʜʝʣʠ ʪʦʯʢʘʤʠ, ʢʘʢ ʟʚʝʟʜʳ. ɺ 1802 ʛʦʜʫ ɻʝʨʰʝʣʴ ʧʨʝʜʣʦʞʠʣ ʜʣʷ 

ʥʠʭ ʦʙʱʝʝ ʨʘʙʦʯʝʝ ʥʘʟʚʘʥʠʝ: 

çʆʥʠ ʪʘʢ ʩʠʣʴʥʦ ʥʘʧʦʤʠʥʘʶʪ ʤʘʣʝʥʴʢʠʝ ʟʚʝʟʜʦʯʢʠ, ʯʪʦ ʧʦʯʪʠ ʥʝʦʪʣʠʯʠʤʳ ʦʪ ʥʠʭ. ɽʩʣʠ ʷ 

ʚʦʟʴʤʫ ʠ ʥʘʟʦʚʫ ʠʭ ʧʦ ʵʪʦʤʫ ʠʭ ʟʚʝʟʜʦʧʦʜʦʙʥʦʤʫ (asteroidal) ʚʠʜʫ ʘʩʪʝʨʦʠʜʘʤʠ, ʦʩʪʘʚʠʚ ʦʜʥʘʢʦ 

ʟʘ ʩʦʙʦʡ ʩʚʦʙʦʜʫ ʠʟʤʝʥʠʪʴ ʵʪʦ ʥʘʟʚʘʥʠʝ, ʝʩʣʠ ʥʘʡʜʝʪʩʷ ʢʘʢʦʝ-ʪʦ ʜʨʫʛʦʝ, ʣʫʯʰʝ ʚʳʨʘʞʘʶʱʝʝ ʠʭ 

ʧʨʠʨʦʜʫè. 

ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʘʩʪʨʦʥʦʤʳ ʧʨʦʜʦʣʞʘʣʠ ʥʘʟʳʚʘʪʴ ʵʪʠ ʪʝʣʘ ʧʣʘʥʝʪʘʤʠ ʠʣʠ ʤʘʣʳʤʠ 

ʧʣʘʥʝʪʘʤʠ, ʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʥʘʟʚʘʥʠʝ çʘʩʪʝʨʦʠʜè ʧʦʙʝʜʠʣʦ. 

ʊʝʦʨʠʷ ʆʣʴʙʝʨʩʘ ʥʝ ʚʳʜʝʨʞʘʣʘ ʠʩʧʳʪʘʥʠʝ ʚʨʝʤʝʥʝʤ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʩʪʝʨʦʠʜʦʚ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʦʥʠ ʙʳʣʠ ʢʦʛʜʘ-ʪʦ ʬʨʘʛʤʝʥʪʘʤʠ ʦʜʥʦʛʦ ʢʨʫʧʥʦʛʦ 

ʪʝʣʘ, ʜʘ ʠ ʦʙʱʘʷ ʠʭ ʤʘʩʩʘʩʣʠʰʢʦʤ ʤʘʣʘ. ɹʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʵʪʦ ʢʦʩʤʠʯʝʩʢʠʝ ʦʙʣʦʤʢʠ ʥʘ ʤʝʩʪʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʣʘʥʝʪʳ, ʢʦʪʦʨʘʷ ʥʝ ʩʤʦʛʣʘ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠʟ-ʟʘ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʭ ʚʦʟʤʫʱʝʥʠʡ 

ʩʦ ʩʪʦʨʦʥʳ ʖʧʠʪʝʨʘ. ʉʪʦʣʢʥʦʚʝʥʠʷ ʤʝʞʜʫ ʧʣʘʥʝʪʝʟʠʤʘʣʷʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʣʫʯʘʣʠʩʴ ʯʘʱʝ, ʯʝʤ 

ʛʜʝ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʠ ʨʘʟʙʠʚʘʣʠ ʢʦʤʢʠ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʥʠ ʤʦʛʣʠ ʩʦʙʨʘʪʴʩʷ ʚ ʦʜʥʦ ʮʝʣʦʝ. ʇʨʠʯʠʥʦʡ 

ʵʪʦʛʦ ʩʪʘʣʦ ʧʝʨʝʤʝʱʝʥʠʝ ʖʧʠʪʝʨʘ ʙʣʠʞʝ ʢ ʉʦʣʥʮʫ, ʫʧʦʤʠʥʘʚʰʝʝʩʷ ʚ ʛʣʘʚʝ 1. 

ʇʨʦʙʣʝʤʦʡ, ʚ ʦʙʱʝʤ-ʪʦ, ʙʳʣ ʥʝ ʖʧʠʪʝʨ, ʢʘʢ ʪʘʢʦʚʦʡ, ʘ ʨʝʟʦʥʘʥʩʥʳʝ ʦʨʙʠʪʳ. ʂʘʢ ʫʞʝ 

ʛʦʚʦʨʠʣʦʩʴ, ʨʝʟʦʥʘʥʩ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʦʪʥʦʰʝʥʠʝ ʧʝʨʠʦʜʘ ʦʙʨʘʱʝʥʠʷ ʦʜʥʦʛʦ ʪʝʣʘ ʥʘ ʩʚʦʝʡ 

ʦʨʙʠʪʝ ʢ ʧʝʨʠʦʜʫ ʦʙʨʘʱʝʥʠʷ ʚʪʦʨʦʛʦ ʪʝʣʘ ð ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʖʧʠʪʝʨʘ ð ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʩʪʫʶ ʜʨʦʙʴ. ʊʦʛʜʘ ʦʙʘ ʪʝʣʘ ʜʚʠʞʫʪʩʷ ʚ ʮʠʢʣʝ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʦʢʘʟʳʚʘʶʪʩʷ ʪʦʯʥʦ ʚ ʪʝʭ ʞʝ 

ʧʦʟʠʮʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ, ʚ ʢʘʢʠʭ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʨʪʝ. ʀ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟ ʟʘ ʨʘʟʦʤ, 

ʚʳʟʳʚʘʷ ʩʝʨʴʝʟʥʳʝ ʚʦʟʤʫʱʝʥʠʷ. ɽʩʣʠ ʦʪʥʦʰʝʥʠʝ ʧʝʨʠʦʜʦʚ ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʧʨʦʩʪʫʶ ʜʨʦʙʴ, 

ʧʦʜʦʙʥʳʝ ʵʬʬʝʢʪʳ ʩʤʘʟʳʚʘʶʪʩʷ. ʏʪʦ ʠʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʨʝʟʦʥʘʥʩʥʳʭ ʦʨʙʠʪʘʭ, ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʨʦʙʠ, ʥʦ ʦʩʥʦʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʜʚʘ: ʣʠʙʦ ʚʦʢʨʫʛ ʵʪʦʡ ʦʨʙʠʪʳ ʚʦʟʥʠʢʥʝʪ 

ʙʦʣʝʝ ʧʣʦʪʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʩʪʝʨʦʠʜʦʚ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ, ʣʠʙʦ ʠʭ ʚʩʝ ʚʦʦʙʱʝ çʚʳʤʝʪʘʝʪè ʩ 

ʵʪʦʡ ʦʨʙʠʪʳ. 

ɽʩʣʠ ʙʳ ʖʧʠʪʝʨ ʚʩʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʩʷ ʥʘ ʩʚʦʝʡ ʦʨʙʠʪʝ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʦ ʚʨʝʤʝʥʝʤ ʫʩʧʦʢʦʠʣʩʷ 

ʙʳ: ʘʩʪʝʨʦʠʜʳ ʫʰʣʠ ʙʳ ʩ ʥʝʩʪʘʙʠʣʴʥʳʭ ʨʝʟʦʥʘʥʩʥʳʭ ʦʨʙʠʪ ʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠʩʴ ʚʦʟʣʝ 

ʩʪʘʙʠʣʴʥʳʭ. ʅʦ ʝʩʣʠ ʙʳ ʖʧʠʪʝʨ ʜʚʠʥʫʣʩʷ ʩ ʤʝʩʪʘ ð ʘ ʘʩʪʨʦʥʦʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʶʪ, 

ʯʪʦ ʪʘʢ ʠ ʙʳʣʦ, ð ʨʝʟʦʥʘʥʩʥʳʝ ʟʦʥʳ ʜʦʣʞʥʳ ʙʳʣʠ ʧʨʦʡʪʠ ʯʝʨʝʟ ʚʝʩʴ ʧʦʷʩ ʘʩʪʝʨʦʠʜʦʚ, ʚʳʟʚʘʚ 

ʪʘʤ ʥʘʩʪʦʷʱʠʡ ʭʘʦʩ. ʇʨʝʞʜʝ ʯʝʤ ʢʘʢʦʝ-ʪʦ ʪʝʣʦ ʫʩʧʝʚʘʣʦ ʧʨʠʩʪʨʦʠʪʴʩʷ ʥʘ ʩʪʘʙʠʣʴʥʦʡ 
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ʨʝʟʦʥʘʥʩʥʦʡ ʦʨʙʠʪʝ, ʦʥʘ ʧʝʨʝʩʪʘʚʘʣʘ ʙʳʪʴ ʨʝʟʦʥʘʥʩʥʦʡ ʠ ʪʝʨʷʣʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ð ʠ ʚʥʦʚʴ 

ʥʘʯʠʥʘʣʩʷ ʙʝʩʧʦʨʷʜʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʤʝʱʝʥʠʝ ʖʧʠʪʝʨʘ ʩʜʝʨʥʫʣʦ ʘʩʪʝʨʦʠʜʳ ʩ ʦʨʙʠʪ, 

ʩʜʝʣʘʣʦ ʠʭ ʜʚʠʞʝʥʠʝ ʙʝʩʧʦʨʷʜʦʯʥʳʤ ʠ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʳʩʠʣʦ ʚʝʨʦʷʪʥʦʩʪʴ ʩʪʦʣʢʥʦʚʝʥʠʡ. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʣʘʥʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʣʘʥʝʪʝʟʠʤʘʣʠ ʩʦʙʠʨʘʣʠʩʴ ʚ 

ʦʜʥʦ ʮʝʣʦʝ ʚʥʫʪʨʠ ʦʨʙʠʪ ʧʣʘʥʝʪ-ʛʠʛʘʥʪʦʚ, ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʢʦʛʜʘ-ʪʦ ʧʣʘʥʝʪʝʟʠʤʘʣʝʡ ʙʳʣʦ 

ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʤʥʦʛʦ. ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʛʠʛʘʥʪʦʚ, ʦʥʠ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʙʫʜʫ ʪʨʝʚʦʞʠʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʢʘʢ ʵʪʦ ʜʝʣʘʣʠ ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ, ʠ ʚʟʘʠʤʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʙʫʜʫʪ 

ʤʝʥʷʪʴ ʠʭ ʦʨʙʠʪʳ; ʠʟʤʝʥʝʥʠʝ ʦʨʙʠʪ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʨʝʟʦʥʘʥʩʥʳʭ ʟʦʥ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʨʫʰʝʥʠʝ ʣʶʙʳʭ ʧʣʘʥʝʪʝʟʠʤʘʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʥʫʪʨʠ 

ʦʨʙʠʪʳ ʙʣʠʞʘʡʰʝʛʦ ʢ ʩʚʝʪʠʣʫ ʛʠʛʘʥʪʘ. ʂʦʨʦʯʝ ʛʦʚʦʨʷ, ʥʘʣʠʯʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʣʘʥʝʪ ʠ ʜʚʫʭ ʠʣʠ 

ʙʦʣʝʝ ʛʠʛʘʥʪʦʚ ʧʦʯʪʠ ʥʘʚʝʨʥʷʢʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠ ʥʘʣʠʯʠʝ ʘʩʪʝʨʦʠʜʦʚ. 

***  

ʊʦ ʝʩʪʴ ʧʦʷʩʘ. 

ʅʘʩʢʦʣʴʢʦ ʷ ʤʦʛʫ ʦʧʨʝʜʝʣʠʪʴ, ʥʠʢʦʤʫ ʚ ʪʦʯʥʦʩʪʠ ʥʝ ʠʟʚʝʩʪʥʦ, ʢʪʦ ʧʝʨʚʳʤ ʠʩʧʦʣʴʟʦʚʘʣ 

ʪʝʨʤʠʥ çʧʦʷʩ ʘʩʪʝʨʦʠʜʦʚè, ʥʦ ʦʥ ʪʦʯʥʦ ʙʳʣ ʫʞʝ ʚ ʭʦʜʫ ʢ 1850 ʛʦʜʫ, ʢʦʛʜʘ ʕʣʠʟʘ ʆʪʪʝ ʚ ʧʝʨʝʚʦʜʝ 

ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʪʦʡ ʯʘʩʪʠ ʢʥʠʛʠ ɸʣʝʢʩʘʥʜʨʘ ʬʦʥ ɻʫʤʙʦʣʴʜʪʘ çʂʦʩʤʦʩè, ʛʜʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ 

ʤʝʪʝʦʨʠʪʥʳʭ ʜʦʞʜʷʭ, ʟʘʤʝʪʠʣʘ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ çʚʝʨʦʷʪʥʦ, ʬʦʨʤʠʨʫʶʪ ʯʘʩʪʴ ʧʦʷʩʘ 

ʘʩʪʝʨʦʠʜʦʚ, ʧʝʨʝʩʝʢʘʶʱʫʶ ʦʨʙʠʪʫ ɿʝʤʣʠè. çʈʫʢʦʚʦʜʩʪʚʦ ʢ ʧʦʟʥʘʥʠʶ ʥʝʙʝʩè ʈʦʙʝʨʪʘ ʄʘʥʥʘ 

(1852) ʛʣʘʩʠʪ: çʆʨʙʠʪʳ ʘʩʪʝʨʦʠʜʦʚ ʨʘʟʤʝʱʝʥʳ ʚ ʰʠʨʦʢʦʤ ʧʦʷʩʝ ʧʨʦʩʪʨʘʥʩʪʚʘè. ʊʘʢ ʠ ʝʩʪʴ. ʅʘ 

ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʣʘʚʥʳʭ ʘʩʪʝʨʦʠʜʦʚ ʚʤʝʩʪʝ ʩ ʦʨʙʠʪʘʤʠ ʧʣʘʥʝʪ ʜʦ ʖʧʠʪʝʨʘ 

ʚʢʣʶʯʠʪʝʣʴʥʦ. ɼʦʤʠʥʠʨʫʝʪ ʥʘ ʵʪʦʡ ʢʘʨʪʠʥʝ ʛʨʦʤʘʜʥʦʝ ʨʘʟʤʳʪʦʝ ʢʦʣʴʮʦ, ʩʦʩʪʘʚʣʝʥʥʦʝ ʠʟ ʪʳʩʷʯ 

ʘʩʪʝʨʦʠʜʦʚ. ʗ ʚʝʨʥʫʩʴ ʢ ʩʝʤʝʡʩʪʚʫ ʍʠʣʴʜʳ, çʪʨʦʷʥʮʘʤè ʠ çʘʭʝʡʮʘʤè ʧʦʟʞʝ. 
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ʕʪʘ ʢʘʨʪʠʥʢʘ ʚʢʫʧʝ ʩ ʩʘʤʠʤ ʪʝʨʤʠʥʦʤ çʧʦʷʩè ʦʙʲʷʩʥʷʝʪ, ʚʝʨʦʷʪʥʦ, ʧʦʯʝʤʫ ʚ ʬʠʣʴʤʘʭ 

çɿʚʝʟʜʥʳʭ ʚʦʡʥè ð ʠ, ʯʪʦ ʥʘʤʥʦʛʦ ʭʫʞʝ, ʚ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ ʪʝʣʝʧʝʨʝʜʘʯʘʭ, ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ 

ʢʦʪʦʨʳʭ ʩʣʝʜʦʚʘʣʦ ʙʳ ʣʫʯʰʝ ʟʥʘʪʴ ʩʚʦʶ ʪʝʤʫ, ð ʘʩʪʝʨʦʠʜʳ ʦʙʳʯʥʦ ʠʟʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʧʣʦʪʥʳʡ 

ʨʦʡ ʢʘʤʥʝʡ, ʪʦ ʠ ʜʝʣʦ ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʌʠʣʴʤʫ ʪʘʢʘʷ ʢʘʨʪʠʥʢʘ, ʢʦʥʝʯʥʦ, ʜʦʙʘʚʣʷʝʪ 

ʫʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʧʦʣʥʘʷ ʯʝʧʫʭʘ. ɼʘ, ʢʘʤʥʝʡ ʪʘʤ ʤʥʦʛʦé ʥʦ 

ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʨʦʤʘʜʥʳʝ. ʉʘʤʳʝ ʛʨʫʙʳʝ ʧʦʜʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʠʧʠʯʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʘʩʪʝʨʦʠʜʘʤʠ ʨʘʟʤʝʨʦʤ 100 ʤʝʪʨʦʚ ʚ ʧʦʧʝʨʝʯʥʠʢʝ ʠ ʙʦʣʝʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 60 000 

ʢʠʣʦʤʝʪʨʦʚ. ʕʪʦ ʧʨʠʤʝʨʥʦ ʚ ʧʷʪʴ ʨʘʟ ʙʦʣʴʰʝ ʜʠʘʤʝʪʨʘ ɿʝʤʣʠ[35]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʙʳ ʥʠ 

ʧʦʢʘʟʳʚʘʣʠ ʚ ʛʦʣʣʠʚʫʜʩʢʠʭ ʬʠʣʴʤʘʭ, ʦʢʘʞʠʩʴ ʚʳ ʚ ʧʦʷʩʝ ʘʩʪʝʨʦʠʜʦʚ, ʚʳ ʥʝ ʫʚʠʜʝʣʠ ʙʳ ʚʦʢʨʫʛ 

ʩʝʙʷ ʩʦʪʥʠ ʣʝʪʷʱʠʭ ʢʘʤʥʝʡ. ɺʝʨʦʷʪʥʦ, ʚʳ ʥʝ ʫʚʠʜʝʣʠ ʙʳ ʚʦʦʙʱʝ ʥʠʯʝʛʦ. 

ʆʩʥʦʚʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʪʦ ʨʘʟʤʳʪʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. ʅʘ ʜʠʘʛʨʘʤʤʝ, ʛʜʝ ʨʘʟʣʠʯʥʳʝ 

ʪʝʣʘ ʠʟʦʙʨʘʞʘʶʪʩʷ ʪʦʯʢʘʤʠ, ʘʩʪʝʨʦʠʜʳ ʦʙʨʘʟʫʶʪ ʧʣʦʪʥʦʝ ʢʦʣʴʮʦ, ʠʩʧʝʱʨʝʥʥʦʝ ʪʦʯʢʘʤʠ. 

ʇʦʵʪʦʤʫ ʤʳ ʦʞʠʜʘʝʤ, ʯʪʦ ʨʝʘʣʴʥʳʡ ʧʦʷʩ ʘʩʪʝʨʦʠʜʦʚ ʦʢʘʞʝʪʩʷ ʩʪʦʣʴ ʞʝ ʧʣʦʪʥʳʤ. ʅʦ ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ ʢʘʞʜʘʷ ʪʦʯʢʘ ʥʘ ʵʪʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʤʝʨʥʦ ʪʨʠ 

ʤʠʣʣʠʦʥʘ ʢʠʣʦʤʝʪʨʦʚ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. ʊʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ. ʇʦʷʩ ʂʦʡʧʝʨʘ ʥʝ ʧʦʷʩ, ʘ ʦʙʣʘʢʦ ʆʦʨʪʘ ʥʝ ʦʙʣʘʢʦ. ʊʦ ʠ ʜʨʫʛʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʯʪʠ 

ʧʫʩʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʅʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʘʤ ʪʘʢ ʤʥʦʛʦ, ʯʪʦ ʢʨʦʭʦʪʥʘʷ ʝʛʦ ʜʦʣʷ, ʢʦʪʦʨʘʷ ʥʝ 

ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʘ ʯʝʤ-ʪʦ ʟʘʧʦʣʥʝʥʘ, ʚʤʝʱʘʝʪ ʧʦʠʩʪʠʥʝ ʛʨʦʤʘʜʥʦʝ ʯʠʩʣʦ ʥʝʙʝʩʥʳʭ ʪʝʣ 

ð ʚ ʦʩʥʦʚʥʦʤ ʢʘʤʥʷ ʠ ʣʴʜʘ. ʆʙ ʵʪʠʭ ʜʚʫʭ ʦʙʣʘʩʪʷʭ ʤʳ ʧʦʛʦʚʦʨʠʤ ʧʦʟʞʝ. 

***  
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ʇʦʠʩʢ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʤʘʩʩʠʚʝ ʜʘʥʥʳʭ ʯʝʤ-ʪʦ ʩʨʦʜʥʠ ʤʘʛʠʯʝʩʢʦʤʫ ʠʩʢʫʩʩʪʚʫ, ʥʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʭʥʠʢʠ ʥʝʩʢʦʣʴʢʦ ʦʙʣʝʛʯʘʶʪ ʟʘʜʘʯʫ. ʆʜʠʥ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʪʘʢʦʛʦ ʧʦʠʩʢʘ ʛʣʘʩʠʪ, ʯʪʦ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʯʠʩʣʝʥʥʦʛʦ ʠʣʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 

ʩʧʦʩʦʙʥʳ ʚʳʷʚʠʪʴ ʨʘʟʥʳʝ ʠʭ ʩʚʦʡʩʪʚʘ. 

ʇʨʠʚʝʜʝʥʥʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʦʩʥʦʚʥʦʛʦ ʧʦʷʩʘ 

ʘʩʪʝʨʦʠʜʳʨʘʩʧʨʝʜʝʣʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʨʦʜʥʦ. ʂʦʣʴʮʦ ʪʦʯʝʢ ʢʘʞʝʪʩʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ 

ʧʣʦʪʥʳʤ ʚʝʟʜʝ, ʙʝʟ ʧʨʦʙʝʣʦʚ ʠʣʠ ʩʛʫʱʝʥʠʡ. ʅʦ ʦʧʷʪʴ ʞʝ, ʠ ʵʪʘ ʢʘʨʪʠʥʘ ʚʚʦʜʠʪ ʟʨʠʪʝʣʷ ʚ 

ʟʘʙʣʫʞʜʝʥʠʝ. ɽʝ ʤʘʩʰʪʘʙ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʢʘʟʘʪʴ ʧʦʜʨʦʙʥʦʩʪʠ; ʢ ʪʦʤʫ ʞʝ, ʠ ʵʪʦ ʜʘʞʝ ʚʘʞʥʝʝ, ʥʘ 

ʥʝʡ ʧʦʢʘʟʘʥʳ ʪʝʢʫʱʠʝ ʧʦʣʦʞʝʥʠʷʘʩʪʝʨʦʠʜʦʚ. ʏʪʦʙʳ ʫʚʠʜʝʪʴ ʠʥʪʝʨʝʩʥʫʶ ʩʪʨʫʢʪʫʨʫ ð ʧʦʤʠʤʦ 

ʜʚʫʭ ʩʢʦʧʣʝʥʠʡ, ʧʦʜʧʠʩʘʥʥʳʭ ʢʘʢ çʪʨʦʷʥʮʳè ʠ çʘʭʝʡʮʳè, ʢ ʢʦʪʦʨʳʤ ʤʳ ʝʱʝ ʚʝʨʥʝʤʩʷ, ð 

ʥʝʦʙʭʦʜʠʤʦ ʚʟʛʣʷʥʫʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʷ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʛʣʘʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʜʝʩʴ ð ʧʝʨʠʦʜ 

ʦʙʨʘʱʝʥʠʷ[36], ʥʦ ʦʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʯʝʨʝʟ ʪʨʝʪʠʡ ʟʘʢʦʥ ʂʝʧʣʝʨʘ. 

ɺ 1866 ʛʦʜʫ ʘʩʪʨʦʥʦʤ-ʣʶʙʠʪʝʣʴ ʧʦ ʠʤʝʥʠ ɼʵʥʠʝʣ ʂʠʨʢʚʫʜ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʨʝʭʠ ʚ 

ʧʦʷʩʝ ʘʩʪʝʨʦʠʜʦʚ. ʊʦʯʥʝʝ ʛʦʚʦʨʷ, ʦʥ ʟʘʤʝʪʠʣ, ʯʪʦ ʘʩʪʝʨʦʠʜʳ ʨʝʜʢʦ ʟʘʥʠʤʘʶʪ ʦʨʙʠʪʳ, ʣʝʞʘʱʠʝ 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʉʦʣʥʮʘ, ʝʩʣʠ ʠʟʤʝʨʷʪʴ ʠʭ ʙʦʣʴʰʦʡ ʧʦʣʫʦʩʴʶ ʦʨʙʠʪʘʣʴʥʦʛʦ 

ʵʣʣʠʧʩʘ. ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥ ʩʦʚʨʝʤʝʥʥʳʡ ʨʘʩʰʠʨʝʥʥʳʡ ʛʨʘʬʠʢ ʯʠʩʣʘ ʘʩʪʝʨʦʠʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʧʦʷʩʘ, ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ 2 ʜʦ 3,5 ʘ.ʝ. ʦʪ ʉʦʣʥʮʘ. ʊʨʠ ʨʝʟʢʠʭ 

ʧʨʦʚʘʣʘ, ʚ ʢʦʪʦʨʳʭ ʯʠʩʣʦ ʘʩʪʝʨʦʠʜʦʚ ʧʘʜʘʝʪ ʜʦ ʥʫʣʷ, ʦʯʝʚʠʜʥʳ. ɽʱʝ ʦʜʠʥ ʧʨʦʚʘʣ ʠʤʝʝʪʩʷ ʚʦʟʣʝ 

3,3 ʘ.ʝ., ʥʦ ʦʥ ʥʝ ʥʘʩʪʦʣʴʢʦ ʦʯʝʚʠʜʝʥ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʫʞʝ ʦʢʨʘʠʥʘ ʘʩʪʝʨʦʠʜʥʦʛʦ ʧʦʷʩʘ ʠ ʪʝʣ ʪʘʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. ʕʪʠ ʧʨʦʚʘʣʳ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʣʶʢʦʚ ʠʣʠ ʱʝʣʝʡ ʂʠʨʢʚʫʜʘ. 

ʃʶʢʠ ʂʠʨʢʚʫʜʘ ʥʝ ʚʠʜʥʳ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʨʠʩʫʥʢʝ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʪʦʯʢʠ, 

ʠʟʦʙʨʘʞʘʶʱʠʝ ʘʩʪʝʨʦʠʜʳ, ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʨʝʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʘʩʪʝʨʦʠʜʦʚ ʚ ʤʘʩʰʪʘʙʝ ʨʠʩʫʥʢʘ, ʘ 

ʚʦ-ʚʪʦʨʳʭ, çʱʝʣʠè ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ, ʘ ʥʝ ʚ ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪʘʭ. ʂʘʞʜʳʡ ʘʩʪʝʨʦʠʜ 

ʜʚʠʞʝʪʩʷ ʧʦ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʦʨʙʠʪʝ, ʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʝʛʦ ʜʦ ʉʦʣʥʮʘ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ. ʊʘʢ ʯʪʦ 

ʘʩʪʝʨʦʠʜʳ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʱʝʣʠ; ʦʥʠ ʧʨʦʩʪʦ ʥʝ ʦʩʪʘʶʪʩʷ ʚ ʥʠʭ ʥʘʜʦʣʛʦ. ɹʦʣʴʰʠʝ ʦʩʠ 

ʦʨʙʠʪʘʣʴʥʳʭ ʵʣʣʠʧʩʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʦʯʝʥʴ ʧʦ-ʨʘʟʥʦʤʫ. ʕʪʠ ʵʬʬʝʢʪʳ ʜʝʣʘʶʪ ʧʨʦʨʝʭʠ (ʱʝʣʠ) ʚ 

ʧʦʷʩʝ ʘʩʪʝʨʦʠʜʦʚ ʥʘʩʪʦʣʴʢʦ ʨʘʟʤʳʪʳʤʠ, ʯʪʦ ʫʚʠʜʝʪʴ ʠʭ ʥʘ ʨʠʩʫʥʢʝ ʥʝʚʦʟʤʦʞʥʦ. ʆʜʥʘʢʦ 

ʧʦʩʪʨʦʡʪʝ ʛʠʩʪʦʛʨʘʤʤʫ ʜʣʷ ʨʘʩʩʪʦʷʥʠʡ ð ʠ ʦʥʠ ʪʫʪ ʞʝ ʧʨʦʷʚʷʪʩʷ. 
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ʂʠʨʢʚʫʜ ʧʨʘʚʠʣʴʥʦ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʟʘʤʝʯʝʥʥʳʝ ʠʤ ʱʝʣʠ ʩʦʟʜʘʥʳ ʤʦʱʥʳʤ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʣʝʤ ʖʧʠʪʝʨʘ. ʆʥʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʢʘʞʜʳʡ ʘʩʪʝʨʦʠʜ ʧʦʷʩʘ, ʥʦ ʤʝʞʜʫ 

ʨʝʟʦʥʘʥʩʥʳʤʠ ʠ ʥʝʨʝʟʦʥʘʥʩʥʳʤʠ ʦʨʙʠʪʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ. ʆʯʝʥʴ ʛʣʫʙʦʢʠʡ 

ʧʨʦʚʘʣ ʩʣʝʚʘ ʥʘ ʛʨʘʬʠʢʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʨʙʠʪʘʣʴʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ, ʥʘ ʢʦʪʦʨʦʤ ʘʩʪʝʨʦʠʜ 

ʥʘʭʦʜʠʪʩʷ ʩ ʖʧʠʪʝʨʦʤ ʚ ʨʝʟʦʥʘʥʩʝ 3:1, ʪʦ ʝʩʪʴ ʩʦʚʝʨʰʘʝʪ ʪʨʠ ʦʙʦʨʦʪʘ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʥʘ ʦʜʠʥ 

ʦʙʦʨʦʪ ʖʧʠʪʝʨʘ. ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʧʦʚʪʦʨʝʥʠʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʚʟʘʠʤʥʳʭ ʧʦʟʠʮʠʡ ʫʩʠʣʠʚʘʝʪ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʵʬʬʝʢʪʳ ʪʷʛʦʪʝʥʠʷ ʖʧʠʪʝʨʘ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʟʦʥʘʥʩʳ ʨʘʩʯʠʱʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʣʘʩʪʠ ʧʦʷʩʘ. ʆʨʙʠʪʳ ʘʩʪʝʨʦʠʜʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʝʟʦʥʘʥʩʝ ʩ ʖʧʠʪʝʨʦʤ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʚʳʪʷʥʫʪʳʤʠ ʠ ʭʘʦʪʠʯʥʳʤʠ ʜʦ ʪʘʢʦʡ 

ʩʪʝʧʝʥʠ, ʯʪʦ ʥʘʯʠʥʘʶʪ ʧʝʨʝʩʝʢʘʪʴ ʦʨʙʠʪʳ ʚʥʫʪʨʝʥʥʠʭ ʧʣʘʥʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʄʘʨʩʘ. 

ʇʨʦʠʩʭʦʜʷʱʠʝ ʠʥʦʛʜʘ ʩʙʣʠʞʝʥʠʷ ʩ ʄʘʨʩʦʤ ʝʱʝ ʩʠʣʴʥʝʝ ʠʟʤʝʥʷʶʪ ʠʭ ʦʨʙʠʪʳ, ʚʳʙʨʘʩʳʚʘʷ ʪʘʢʠʝ 

ʘʩʪʝʨʦʠʜʳ ʚ ʩʣʫʯʘʡʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʵʪʦʪ ʵʬʬʝʢʪ ʟʘʩʪʘʚʣʷʝʪ ʫʭʦʜʠʪʴ ʚʩʝ 

ʙʦʣʴʰʝ ʘʩʪʝʨʦʠʜʦʚ ʠʟ ʟʦʥʳ ʚʦʟʣʝ ʨʝʟʦʥʘʥʩʥʦʡ ʦʨʙʠʪʳ, ʪʘʤ ʠ ʚʦʟʥʠʢʘʝʪ ʣʶʢ. 

ʆʩʥʦʚʥʳʝ ʣʶʢʠ (ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʟʦʥʘʥʩʳ) ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʷʭ 2,06 ʘ.ʝ. (4:1); 2,50 ʘ.ʝ. (3:1); 2,82 ʘ.ʝ. (5:2); 2,95 ʘ.ʝ. (7:3) ʠ 3,27 ʘ.ʝ. (2:1). 

ʉʫʱʝʩʪʚʫʶʪ ʙʦʣʝʝ ʩʣʘʙʳʝ, ʠʣʠ ʫʟʢʠʝ, ʱʝʣʠ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ 1,90 ʘ.ʝ. (9:2); 2,25 ʘ.ʝ. (7:2); 2,33 ʘ.ʝ. 

(10:3); 2,71 ʘ.ʝ. (8:3); 3,03 ʘ.ʝ. (9:4); 3,08 ʘ.ʝ. (11:5); 3,47 ʘ.ʝ. (11:6) ʠ 3,7 ʘ.ʝ. (5:3). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʤʝʥʥʦ ʨʝʟʦʥʘʥʩʳ ʫʧʨʘʚʣʷʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʙʦʣʴʰʠʭ ʧʦʣʫʦʩʝʡ ʦʨʙʠʪ ʘʩʪʝʨʦʠʜʦʚ. 

ʇʦʤʠʤʦ ʣʶʢʦʚ, ʚ ʧʦʷʩʝ ʘʩʪʝʨʦʠʜʦʚ ʠʤʝʶʪʩʷ ʫʧʣʦʪʥʝʥʠʷ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʛʨʫʧʧʳ ʠʣʠ 

ʢʣʘʩʪʝʨʳ. ʆʧʷʪʴ ʞʝ, ʨʝʯʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʜʝʪ ʦ ʩʢʦʧʣʝʥʠʷʭ ʘʩʪʝʨʦʠʜʦʚ ʚʙʣʠʟʠ ʥʝʢʦʪʦʨʦʛʦ 

ʦʨʙʠʪʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʘ ʥʝ ʦʙ ʠʭ ʨʝʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʚ ʢʘʢʠʭ-ʪʦ ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪʘʭ. ʆʜʥʘʢʦ 

ʜʘʣʝʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʜʚʘ ʥʘʩʪʦʷʱʠʭ ʢʣʘʩʪʝʨʘ ð ʵʪʦ ʘʭʝʡʮʳ (ʛʨʝʢʠ) ʠ ʪʨʦʷʥʮʳ. ʀʥʦʛʜʘ 

ʨʝʟʦʥʘʥʩʳ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʝ ʱʝʣʝʡ, ʘ ʩʢʦʧʣʝʥʠʡ, ʠ ʟʘʚʠʩʠʪ ʵʪʦ ʦʪ ʪʝʭ ʯʠʩʝʣ, ʢʦʪʦʨʳʤʠ 

ʚʳʨʘʞʘʝʪʩʷ ʨʝʟʦʥʘʥʩ, ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

***  
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ ʪʨʝʭ ʪʝʣ ð ʦʧʠʩʘʪʴ, ʢʘʢ ʜʚʠʞʫʪʩʷ ʪʨʠ ʪʦʯʝʯʥʳʝ 

ʤʘʩʩʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ ʅʴʶʪʦʥʘ, ð ʯʨʝʟʚʳʯʘʡʥʦ ʪʷʞʝʣʦ ʨʝʰʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ, 

ʢʦʝ-ʢʘʢʠʝ ʧʦʣʝʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʩʦʩʨʝʜʦʪʦʯʠʚʰʠʩʴ ʥʘ ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ. 

ɺʘʞʥʝʡʰʠʡ ʩʨʝʜʠ ʥʠʭ ð ʵʪʦ ʟʘʜʘʯʘ çʜʚʫʭ ʩ ʧʦʣʦʚʠʥʦʡ ʪʝʣè, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʰʫʪʢʘ ʩ ʩʝʨʴʝʟʥʳʤ 

ʩʤʳʩʣʦʤ. ɺ ʵʪʦʡ ʟʘʜʘʯʝ ʜʚʘ ʪʝʣʘ ʦʙʣʘʜʘʶʪ ʥʝʥʫʣʝʚʳʤʠ ʤʘʩʩʘʤʠ, ʘ ʪʨʝʪʴʝ ʥʘʩʪʦʣʴʢʦ ʤʘʣʦ, ʯʪʦ ʝʛʦ 

ʤʘʩʩʦʡ ʤʦʞʥʦ ʧʦʧʨʦʩʪʫ ʧʨʝʥʝʙʨʝʯʴ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʳʣʠʥʢʘ ʚ ʧʦʣʝ 

ʪʷʛʦʪʝʥʠʷ ɿʝʤʣʠ ʠ ʃʫʥʳ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʳʣʠʥʢʘ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ɿʝʤʣʠ ʠ ʃʫʥʳ, ʥʦ ʩʘʤʘ ʦʥʘ ʥʘʩʪʦʣʴʢʦ ʣʝʛʢʘ, ʯʪʦ, ʧʦ ʩʫʱʝʩʪʚʫ, ʥʠʢʘʢ 

ʥʝ ʚʣʠʷʝʪ ʥʠ ʥʘ ʦʜʥʦ, ʥʠ ʥʘ ʚʪʦʨʦʝ ʪʝʣʦ. ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʛʦʚʦʨʠʪ ʥʘʤ, ʯʪʦ 

ʧʳʣʠʥʢʘ ʚʩʝ ʞʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ, ʭʦʪʴ ʠ ʦʯʝʥʴ ʩʣʘʙʦʝ, ʥʦ ʚʣʠʷʥʠʝ ʵʪʦ ʪʘʢ ʤʘʣʦ, ʯʪʦ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʝʛʦ ʤʦʞʥʦ ʧʨʦʩʪʦ ʧʨʦʠʛʥʦʨʠʨʦʚʘʪʴ. ʅʘ ʧʨʘʢʪʠʢʝ ʪʘʢʦʡ ʧʦʜʭʦʜ ʨʘʙʦʪʘʝʪ ʠ ʩ 

ʙʦʣʝʝ ʢʨʫʧʥʳʤ ʪʝʣʦʤ, ʪʘʢʠʤ ʢʘʢ ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʥʝʙʦʣʴʰʘʷ ʣʫʥʘ ʠʣʠ ʘʩʪʝʨʦʠʜ, ʝʩʣʠ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʦ ʢʦʪʦʨʦʤ ʠʜʝʪ ʨʝʯʴ, ʜʦʩʪʘʪʦʯʥʦ ʤʘʣ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʭʘʦʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ. 

ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʚʦʟʤʦʞʥʦ ʝʱʝ ʦʜʥʦ ʫʧʨʦʱʝʥʠʝ: ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʜʚʘ ʢʨʫʧʥʳʭ ʪʝʣʘ 

ʜʚʠʞʫʪʩʷ ʧʦ ʢʨʫʛʦʚʳʤ ʦʨʙʠʪʘʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʧʝʨʝʚʝʩʪʠ ʚʩʶ ʟʘʜʘʯʫ ʚʦ ʚʨʘʱʘʶʱʫʶʩʷ 

ʩʠʩʪʝʤʫ ʦʪʩʯʝʪʘ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʪʦʨʦʡ ʙʦʣʴʰʠʝ ʪʝʣʘ ʥʝʧʦʜʚʠʞʥʳ ʠ ʣʝʞʘʪ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʙʦʣʴʰʫʶ ʧʦʚʦʨʦʪʥʫʶ ʧʣʦʱʘʜʢʫ. ʊʝʧʝʨʴ ʟʘʢʨʝʧʠʤ ɿʝʤʣʶ ʠ ʃʫʥʫ ʥʘ 

ʧʣʦʱʘʜʢʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦʝʜʠʥʷʶʱʘʷ ʠʭ ʧʨʷʤʘʷ ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʳʡ ʰʘʨʥʠʨ, 

ʘ ʩʘʤʠ ʦʥʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʦʪ ʥʝʛʦ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ. ʄʘʩʩʘ ɿʝʤʣʠ ʧʨʠʤʝʨʥʦ ʚ 80 ʨʘʟ ʧʨʝʚʳʰʘʝʪ 

ʤʘʩʩʫ ʃʫʥʳ; ʝʩʣʠ ʤʳ ʧʦʤʝʩʪʠʤ ʃʫʥʫ ʚ 80 ʨʘʟ ʜʘʣʴʰʝ ʦʪ ʰʘʨʥʠʨʘ, ʯʝʤ ɿʝʤʣʶ, ʪʦ ʦʙʱʠʡ ʮʝʥʪʨ 

ʤʘʩʩ ʵʪʠʭ ʜʚʫʭ ʪʝʣ ʢʘʢ ʨʘʟ ʩʦʚʧʘʜʝʪ ʩ ʰʘʨʥʠʨʦʤ. ɼʘʣʝʝ, ʝʩʣʠ ʚʨʘʱʘʪʴ ʧʣʦʱʘʜʢʫ ʚʤʝʩʪʝ ʩ 

ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʥʝʡ ɿʝʤʣʝʡ ʠ ʃʫʥʦʡ ʩ ʧʨʘʚʠʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʪʦ ʧʣʘʥʝʪʳ ʙʫʜʫʪ ʜʚʠʛʘʪʴʩʷ ʧʦ 

ʢʨʫʛʦʚʳʤ ʦʨʙʠʪʘʤ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʦʚʦʨʦʪʥʦʡ ʧʣʦʱʘʜʢʦʡ, ʦʙʘ ʪʝʣʘ ʦʩʪʘʥʫʪʩʷ ʥʝʧʦʜʚʠʞʥʳ, ʥʦ ʙʫʜʫʪ 

ʠʩʧʳʪʳʚʘʪʴ ʥʘ ʩʝʙʝ ʵʬʬʝʢʪ ʚʨʘʱʝʥʠʷ ʚ ʚʠʜʝ çʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳè. ʕʪʦ ʥʝ ʥʘʩʪʦʷʱʘʷ 

ʬʠʟʠʯʝʩʢʘʷ ʩʠʣʘ: ʦʥʘ ʚʦʟʥʠʢʘʝʪ ʧʦʪʦʤʫ, ʯʪʦ ʪʝʣʘ ʧʨʠʢʣʝʝʥʳ ʢ ʧʣʦʱʘʜʢʝ ʠ ʥʝ ʤʦʛʫʪ ʜʚʠʛʘʪʴʩʷ ʧʦ 

ʧʨʷʤʦʡ. ʆʜʥʘʢʦ ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ ʪʦʯʥʦ ʪʘʢ ʞʝ ʚʣʠʷʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ʪʝʣ ʚʦ ʚʨʘʱʘʶʱʝʡʩʷ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʢʘʢ ʵʪʦ ʜʝʣʘʣʘ ʙʳ ʥʘʩʪʦʷʱʘʷ ʩʠʣʘ. ɽʝ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ çʬʠʢʪʠʚʥʦʡ ʩʠʣʦʡè, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʦʥʘ ʦʢʘʟʳʚʘʝʪ ʩʘʤʦʝ ʥʘʩʪʦʷʱʝʝ. 

ɺ 1765 ʛʦʜʫ ʕʡʣʝʨ ʜʦʢʘʟʘʣ, ʯʪʦ ʚ ʪʘʢʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ, ʯʪʦʙʳ ʚʩʝ ʪʨʠ ʪʝʣʘ ʜʚʠʛʘʣʠʩʴ 

ʧʦ ʢʨʫʛʦʚʳʤ ʦʨʙʠʪʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, ʧʨʠʢʣʝʠʚ ʧʳʣʠʥʢʫ ʥʘ ʪʦʡ 

ʞʝ ʩʘʤʦʡ ʧʨʷʤʦʡ, ʯʪʦ ʠ ʜʚʘ ʜʨʫʛʠʭ ʪʝʣʘ. ɺ ʵʪʦʡ ʪʦʯʢʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʠʣʳ ʩʦ ʩʪʦʨʦʥʳ ɿʝʤʣʠ ʠ 

ʃʫʥʳ ʚ ʪʦʯʥʦʩʪʠ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʦʡ, ʢʦʪʦʨʫʶ ʠʩʧʳʪʳʚʘʝʪ ʧʳʣʠʥʢʘ. ʄʘʣʦ 

ʪʦʛʦ, ʕʡʣʝʨ ʥʘʰʝʣ ʪʨʠ ʪʘʢʠʝ ʪʦʯʢʠ. ʆʜʥʘ ʠʟ ʥʠʭ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʥʘʟʳʚʘʝʤ ʝʝ L1) ʣʝʞʠʪ 

ʤʝʞʜʫ ɿʝʤʣʝʡ ʠ ʃʫʥʦʡ. L2ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʟʘ ʃʫʥʦʡ, ʝʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʥʝʝ ʩ ɿʝʤʣʠ; L3 ʣʝʞʠʪ ʧʦ ʪʫ 

ʩʪʦʨʦʥʫ ɿʝʤʣʠ, ʝʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʥʝʝ ʩ ʃʫʥʳ. 

 



62 

ɺ ʦʙʦʟʥʘʯʝʥʠʷʭ ʵʪʠʭ ʪʦʯʝʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʫʢʚʘ L, ʘ ʥʝ E, ʢʘʢ ʤʦʞʥʦ ʙʳʣʦ ʦʞʠʜʘʪʴ, ʧʦʪʦʤʫ 

ʯʪʦ ʚ 1772 ʛʦʜʫ ʃʘʛʨʘʥʞ ʥʘʰʝʣ ʝʱʝ ʜʚʝ ʚʦʟʤʦʞʥʳʝ ʣʦʢʘʮʠʠ ʜʣʷ ʧʳʣʠʥʦʢ. ʆʥʠ ʣʝʞʘʪ ʥʝ ʥʘ 

ʣʠʥʠʠ ɿʝʤʣʷ ð ʃʫʥʘ, ʘ ʚ ʚʝʨʰʠʥʘʭ ʜʚʫʭ ʨʘʚʥʦʩʪʦʨʦʥʥʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʜʚʫʤʷ ʜʨʫʛʠʤʠ ʫʛʣʘʤʠ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ɿʝʤʣʷ ʠ ʃʫʥʘ. ɺ ʵʪʠʭ ʪʦʯʢʘʭ ʧʳʣʠʥʢʘ ʦʩʪʘʝʪʩʷ ʥʝʧʦʜʚʠʞʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ɿʝʤʣʠ ʠ ʃʫʥʳ. ʊʦʯʢʘ ʃʘʛʨʘʥʞʘ L4ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 60Á ʚʧʝʨʝʜʠ ʃʫʥʳ, ʘ L5 ð ʥʘ 60Á ʧʦʟʘʜʠ. 

ʃʘʛʨʘʥʞ ʜʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʣʶʙʳʭ ʜʚʫʭ ʪʝʣ ʩʫʱʝʩʪʚʫʝʪ ʨʦʚʥʦ ʧʷʪʴ ʪʘʢʠʭ ʪʦʯʝʢ. 

ʈʘʜʠʫʩʳ ʦʨʙʠʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʯʢʘʤ L4 ʠ L5, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʘʜʠʫʩʦʚ 

ʦʨʙʠʪ ʜʚʫʭ ʜʨʫʛʠʭ ʪʝʣ. ʆʜʥʘʢʦ ʝʩʣʠ ʦʜʥʦ ʠʟ ʵʪʠʭ ʪʝʣ ʤʥʦʛʦ ʤʘʩʩʠʚʥʝʝ ʜʨʫʛʦʛʦ (ʢ ʧʨʠʤʝʨʫ, ʝʩʣʠ 

ʵʪʦ ʉʦʣʥʮʝ, ʘ ʜʨʫʛʦʝ ʪʝʣʦ ð ʧʣʘʥʝʪʘ), ʪʦ ʦʙʱʠʡ ʮʝʥʪʨ ʤʘʩʩ ʠ ʙʦʣʝʝ ʤʘʩʩʠʚʥʦʝ ʪʝʣʦ ʧʦʯʪʠ 

ʩʦʚʧʘʜʘʶʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʨʙʠʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ L4 ʠ L5, ʧʦʯʪʠ ʩʦʚʧʘʜʘʶʪ ʩ ʦʨʙʠʪʦʡ ʤʝʥʝʝ 

ʤʘʩʩʠʚʥʦʛʦ ʪʝʣʘ. 

ɻʝʦʤʝʪʨʠʶ ʪʦʯʝʢ ʃʘʛʨʘʥʞʘ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʠʟ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʵʥʝʨʛʠʠ ʧʳʣʠʥʢʠ. ʕʥʝʨʛʠʷ ʵʪʘ 

ʩʦʩʪʦʠʪ ʠʟ ʢʠʥʝʪʠʯʝʩʢʦʡ (ʧʳʣʠʥʢʘ ʚʨʘʱʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʧʦʚʦʨʦʪʥʦʡ ʧʣʦʱʘʜʢʦʡ) ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

(ʩʚʷʟʘʥʥʦʡ ʩ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʨʠʪʷʞʝʥʠʝʤ ɿʝʤʣʠ ʠ ʃʫʥʳ) ʩʦʩʪʘʚʣʷʶʱʠʭ. ʅʘ ʨʠʩʫʥʢʝ ʧʦʣʥʘʷ 

ʵʥʝʨʛʠʷ ʧʳʣʠʥʢʠ ʧʦʢʘʟʘʥʘ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʚ ʚʠʜʝ ʠʟʦʛʥʫʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʩʦʪʘ ʢʦʪʦʨʦʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ, ʠ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʛʦʨʠʟʦʥʪʘʣʝʡ ð ʢʨʠʚʳʭ, ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ 

ʢʦʪʦʨʳʭ ʵʥʝʨʛʠʷ ʧʦʩʪʦʷʥʥʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʢʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ 

ʣʘʥʜʰʘʬʪ. ʇʳʣʠʥʢʘ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʵʪʦʤʫ ʣʘʥʜʰʘʬʪʫ, ʥʦ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʘ ʥʝʝ ʥʝ 

ʧʦʜʝʡʩʪʚʫʝʪ ʢʘʢʘʷ-ʥʠʙʫʜʴ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʠʣʘ, ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʦʥʘ 

ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʦʜʥʦʡ ʛʦʨʠʟʦʥʪʘʣʠ. ɺ ʦʙʱʝʤ, ʦʥʘ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʚʙʦʢ ʧʦ ʩʢʣʦʥʫ ʭʦʣʤʘ, ʥʦ ʥʝ 

ʚʥʠʟ ʠ ʥʝ ʚʚʝʨʭ. 

ɽʩʣʠ çʣʠʥʠʷè ʛʦʨʠʟʦʥʪʘʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ-ʝʜʠʥʩʪʚʝʥʥʫʶ ʪʦʯʢʫ, ʧʳʣʠʥʢʘ ʙʫʜʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ ð ʦʥʘ ʦʩʪʘʥʝʪʩʷ ʚ ʪʦʡ ʪʦʯʢʝ ʧʦʚʦʨʦʪʥʦʡ ʧʣʦʱʘʜʢʠ, ʢʫʜʘ ʚʳ ʝʝ 

ʧʦʤʝʩʪʠʪʝ. ʉʫʱʝʩʪʚʫʝʪ ʧʷʪʴ ʪʘʢʠʭ ʪʦʯʝʢ, ʥʘ ʨʠʩʫʥʢʝ ʩ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʦʥʠ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ L1 ð 

L5. ɺ ʪʦʯʢʘʭ L1, L2 ʠ L3ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʤʝʝʪ ʬʦʨʤʫ ʩʝʜʣʘ: ʚ ʦʜʥʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʦʥʘ ʫʭʦʜʠʪ ʚʥʠʟ, ʚ ʜʨʫʛʠʭ ð ʚʚʝʨʭ. ʊʦʯʢʠ L4 ʠ L5, ʥʘʧʨʦʪʠʚ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʚʝʨʰʠʥʘʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ. ɺʘʞʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʦʜʥʠʤʠ ʠ ʜʨʫʛʠʤʠ ʪʦʯʢʘʤʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʚʝʨʰʠʥʳ (ʠ ʣʦʢʘʣʴʥʳʝ ʚʧʘʜʠʥʳ, ʢʦʪʦʨʳʭ ʟʜʝʩʴ ʥʝʪ) ʦʢʨʫʞʝʥʳ ʥʝʙʦʣʴʰʠʤʠ ʟʘʤʢʥʫʪʳʤʠ 

ʛʦʨʠʟʦʥʪʘʣʷʤʠ, ʦʯʝʥʴ ʙʣʠʟʢʠʤʠ ʢ ʩʦʙʩʪʚʝʥʥʦ ʚʝʨʭʫʰʢʝ ʧʠʢʘ. ɺ ʩʝʜʣʦʚʠʥʘʭ ʥʝ ʪʘʢ: ʛʦʨʠʟʦʥʪʘʣʠ 

ʚʙʣʠʟʠ ʣʶʙʦʡ ʪʦʯʢʠ ʫʭʦʜʷʪ ʧʨʦʯʴ, ʠ ʭʦʪʷ, ʚʦʟʤʦʞʥʦ, ʢʦʛʜʘ-ʥʠʙʫʜʴ ʛʜʝ-ʥʠʙʫʜʴ ʟʘʤʳʢʘʶʪʩʷ, ʥʦ 

ʜʝʣʘʶʪ ʵʪʦ ʥʝ ʩʨʘʟʫ ʠ ʜʘʣʝʢʦ ʥʝ ʨʷʜʦʤ. 

ɽʩʣʠ ʧʳʣʠʥʢʫ ʯʫʪʴ ʩʜʚʠʥʫʪʴ ʩ ʪʦʯʢʠ ʃʘʛʨʘʥʞʘ, ʦʥʘ ʦʢʘʞʝʪʩʷ ʥʘ ʦʜʥʦʡ ʠʟ ʙʣʠʞʘʡʰʠʭ ʢ ʥʝʡ 

ʛʦʨʠʟʦʥʪʘʣʝʡ ʠ ʙʫʜʝʪ ʧʦ ʥʝʡ ʜʚʠʛʘʪʴʩʷ. ɺ ʩʣʫʯʘʝ ʩʝʜʣʦʚʠʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʶʙʘʷ ʪʘʢʘʷ 

ʛʦʨʠʟʦʥʪʘʣʴ ʫʚʝʜʝʪ ʦʙʲʝʢʪ ʜʘʣʝʢʦ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʧʦʟʠʮʠʠ. ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʧʳʣʠʥʢʘ, 

ʥʘʭʦʜʷʩʴ ʚ ʪʦʯʢʝ L2, ʯʫʪʴ ʩʜʚʠʥʝʪʩʷ ʚʧʨʘʚʦ, ʦʥʘ ʧʦʧʘʜʝʪ ʥʘ ʛʨʦʤʘʜʥʫʶ ʟʘʤʢʥʫʪʫʶ ʛʦʨʠʟʦʥʪʘʣʴ, 

ʢʦʪʦʨʘʷ ʫʚʝʜʝʪ ʝʝ ʜʘʣʝʢʦ-ʜʘʣʝʢʦ, ʚʦʢʨʫʛ ɿʝʤʣʠ, ʟʘ ʪʦʯʢʫ L3 ʥʘ ʜʘʣʴʥʝʡ ʩʪʦʨʦʥʝ ʧʣʘʥʝʪʳ. 

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʚʥʦʚʝʩʠʝ ʚ ʪʦʯʢʝ ʥʘ ʩʝʜʣʦʚʠʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʪʦʣʴʢʦ ʥʝʫʩʪʦʡʯʠʚʳʤ: ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʥʝʙʦʣʴʰʦʝ ʚʦʟʤʫʱʝʥʠʝ ʟʘʪʝʤ ʤʥʦʛʦʢʨʘʪʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʅʘ ʚʝʨʰʠʥʘʭ ʠ ʚʦ ʚʧʘʜʠʥʘʭ ʨʘʚʥʦʚʝʩʠʝ ʫʩʪʦʡʯʠʚʦ: ʙʣʠʞʘʡʰʠʝ ʢ ʥʠʤ 

ʛʦʨʠʟʦʥʪʘʣʠ ʟʘʤʢʥʫʪʳ ʠ ʮʝʣʠʢʦʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʙʣʠʟʠ ʪʦʯʢʠ ʨʘʚʥʦʚʝʩʠʷ. ʅʝʙʦʣʴʰʦʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʚʦʟʤʫʱʝʥʠʝ ʥʝʙʦʣʴʰʠʤ ʠ ʦʩʪʘʥʝʪʩʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʜʚʠʥʫʪʘʷ ʧʳʣʠʥʢʘ ʫʞʝ ʥʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ: ʝʝ ʨʝʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʥʝʙʦʣʴʰʠʭ ʢʦʣʝʙʘʥʠʡ ʧʦ 

ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ ʠ ʦʙʱʝʛʦ ʚʨʘʱʝʥʠʷ ʧʦʚʦʨʦʪʥʦʡ ʧʣʦʱʘʜʢʠ. ʇʦʜʦʙʥʳʝ ʦʨʙʠʪʳ ʥʘʟʳʚʘʶʪ 

ʦʨʙʠʪʘʤʠ-ʛʦʣʦʚʘʩʪʠʢʘʤʠ. ɻʣʘʚʥʦʝ, ʯʪʦ ʦ ʥʠʭ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʵʪʦ ʪʦ, ʯʪʦ ʧʳʣʠʥʢʘ ʦʩʪʘʝʪʩʷ ʚʙʣʠʟʠ 

ʧʠʢʘ. 

(ʗ ʟʜʝʩʴ ʥʝʤʥʦʛʦ ʩʭʠʪʨʠʣ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʥʦ ʥʝ ʠʭ 

ʩʢʦʨʦʩʪʠ. ʆʪʢʣʦʥʝʥʠʷ ʧʦ ʩʢʦʨʦʩʪʠ ʫʩʣʦʞʥʷʶʪ ʨʝʘʣʴʥʫʶ ʦʨʙʠʪʫ, ʥʦ ʚʳʚʦʜ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʚʥʦʚʝʩʠʷ ʦʩʪʘʝʪʩʷ ʚʝʨʥʳʤ. ʉʤ. ʛʣʘʚʫ 9.) 

ʊʦʯʢʠ ʃʘʛʨʘʥʞʘ ð ʵʪʦ ʪʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩ 

ʚʳʛʦʜʦʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʧʦʣʝʪʦʚ. ɺ 1980-ʝ ʛʦʜʳ ʥʘʙʣʶʜʘʣʩʷ 

ʚʩʧʣʝʩʢ ʠʥʪʝʨʝʩʘ ʢ ʢʦʩʤʠʯʝʩʢʠʤ ʢʦʣʦʥʠʷʤ ð ʛʠʛʘʥʪʩʢʠʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʙʠʪʘʣʠʱʘʤ, ʛʜʝ ʣʶʜʠ 

ʤʦʛʣʠ ʙʳ ʞʠʪʴ ʠ, ʧʦʣʴʟʫʷʩʴ ʩʦʣʥʝʯʥʳʤ ʩʚʝʪʦʤ ʢʘʢ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ, ʚʳʨʘʱʠʚʘʪʴ ʜʣʷ ʩʝʙʷ 

ʧʠʱʫ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʤʦʛʣʠ ʙʳ ʞʠʪʴ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʧʫʩʪʦʪʝʣʦʛʦ ʮʠʣʠʥʜʨʘ, ʝʩʣʠ ʙʳ 

ʪʦʪ ʚʨʘʱʘʣʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, ʩʦʟʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʛʨʘʚʠʪʘʮʠʶ ʧʨʠ ʧʦʤʦʱʠ 

ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ. ʊʦʯʢʘ ʃʘʛʨʘʥʞʘ ð ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʝ ʤʝʩʪʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʘʢʦʛʦ 
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ʢʦʩʤʠʯʝʩʢʦʛʦ ʜʦʤʘ, ʧʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʣʶʙʦʝ ʪʝʣʦ ʧʨʝʙʳʚʘʝʪ ʚ ʨʘʚʥʦʚʝʩʠʠ. ɼʘʞʝ ʚ ʩʝʜʣʦʚʠʥʝ, ʚ 

ʦʜʥʦʡ ʠʟ ʪʦʯʝʢ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ð L1, L2 ʠʣʠ L3, ð ʜʦʩʪʘʪʦʯʥʦ ʙʫʜʝʪ ʥʝʙʦʣʴʰʠʭ 

ʠʤʧʫʣʴʩʦʚ ʦʪ ʚʢʣʶʯʘʝʤʳʭ ʠʟʨʝʜʢʘ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʯʪʦʙʳ ʫʜʝʨʞʘʪʴ ʩʦʦʨʫʞʝʥʠʝ ʥʘ ʤʝʩʪʝ ʠ 

ʥʝ ʜʘʪʴ ʝʤʫ ʫʡʪʠ. ʇʠʢʦʚʳʝ ʪʦʯʢʠ ð L4 ʠ L5 ð ʧʦʜʭʦʜʷʪ ʝʱʝ ʣʫʯʰʝ; ʪʘʤ ʥʝ ʥʫʞʥʘ ʚʦʦʙʱʝ 

ʥʠʢʘʢʘʷ ʢʦʨʨʝʢʮʠʷ. 

***  

ʇʨʠʨʦʜʘ ʪʦʞʝ ʟʥʘʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʦʯʝʢ ʃʘʛʨʘʥʞʘ, ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʚʧʦʣʥʝ 

ʨʝʘʣʴʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠʝ ʢ ʪʝʤ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʕʡʣʝʨ ʠ 

ʃʘʛʨʘʥʞ, ʪʘʢ ʯʪʦ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ. ʇʨʠ ʵʪʦʤ ʚ ʨʝʘʣʴʥʳʭ ʧʨʠʤʝʨʘʭ ʥʝʨʝʜʢʦ 

ʥʘʨʫʰʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʤʦʜʝʣʠ; ʢ ʧʨʠʤʝʨʫ, ʧʳʣʠʥʢʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʜʚʫʤʷ ʦʩʪʘʣʴʥʳʤʠ ʪʝʣʘʤʠ. ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʪʦʯʝʢ ʃʘʛʨʘʥʞʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳ ʠ ʜʝʡʩʪʚʫʶʪ ʜʣʷ ʚʩʝʛʦ ʭʦʪʷ ʙʳ ʦʪʜʘʣʝʥʥʦ ʧʦʭʦʞʝʛʦ ʥʘ 

ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ. 

ʉʘʤʳʡ ʟʨʝʣʠʱʥʳʡ ʧʨʠʤʝʨ ð ʖʧʠʪʝʨ, ʫ ʢʦʪʦʨʦʛʦ ʠʤʝʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ çʢʦʩʤʠʯʝʩʢʠʝ 

ʢʦʣʦʥʠʠè; ʨʝʯʴ ʠʜʝʪ ʦʙ ʘʩʪʝʨʦʠʜʘʭ, ʠʟʚʝʩʪʥʳʭ ʧʦʜ ʫʩʣʦʚʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ ʪʨʦʷʥʮʝʚ ʠ ʘʭʝʡʮʝʚ. 

ʈʠʩʫʥʦʢ ʩʜʝʣʘʥ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʦ ʚʨʘʱʘʶʱʝʡʩʷ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʢʦʪʦʨʘʷ 

ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʜʚʠʞʫʱʠʤʩʷ ʧʦ ʦʨʙʠʪʝ ʖʧʠʪʝʨʦʤ. ʇʝʨʚʳʡ ʘʩʪʝʨʦʠʜ ʛʨʫʧʧʳ ʪʨʦʷʥʮʝʚ 

ð 588 ɸʭʠʣʣ ð ʦʙʥʘʨʫʞʠʣ ʚ 1906 ʛʦʜʫ ʄʘʢʩ ɺʦʣʴʬ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2014 ʛʦʜ ʙʳʣʦ ʠʟʚʝʩʪʥʦ 

3898 ʘʭʝʡʮʝʚ ʠ 2049 ʪʨʦʷʥʮʝʚ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʩʝʛʦ ʩʫʱʝʩʪʚʫʝʪ ʦʢʦʣʦ ʤʠʣʣʠʦʥʘ ʪʨʦʷʥʮʝʚ ʠ 

ʘʭʝʡʮʝʚ ʙʦʣʝʝ ʢʠʣʦʤʝʪʨʘ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. ʅʘʟʚʘʥʠʷ ʵʪʠ ʘʩʪʝʨʦʠʜʳ ʧʦʣʫʯʘʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ: 

ʀʦʛʘʥʥ ʇʘʣʠʟʘ, ʚʳʯʠʩʣʠʚʰʠʡ ʦʨʙʠʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʘʩʪʝʨʦʠʜʦʚ, ʧʨʝʜʣʦʞʠʣ 

ʥʘʟʳʚʘʪʴ ʵʪʠ ʪʝʣʘ ʚ ʯʝʩʪʴ ʫʯʘʩʪʥʠʢʦʚ ʊʨʦʷʥʩʢʦʡ ʚʦʡʥʳ. ʇʦʯʪʠ ʚʩʝ ʘʭʝʡʮʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʦʟʣʝ 

ʪʦʯʢʠ L4, ʘ ʙʦʣʴʰʠʥʩʪʚʦ ʪʨʦʷʥʮʝʚ ð ʚʦʟʣʝ ʪʦʯʢʠ L5. ʆʜʥʘʢʦ ʧʦ ʢʘʢʦʤʫ-ʪʦ ʢʘʧʨʠʟʫ ʠʩʪʦʨʠʠ ʛʨʝʢ 

ʇʘʪʨʦʢʣ ʦʢʘʟʘʣʩʷ ʩʨʝʜʠ ʪʨʦʷʥʮʝʚ, ʘ ʪʨʦʷʥʝʮ ɻʝʢʪʦʨ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʦʢʨʫʞʝʥ ʘʭʝʡʮʘʤʠ. ʍʦʪʷ ʥʘ 

ʢʘʨʪʠʥʢʝ ʵʪʠ ʪʝʣʘ ʦʙʨʘʟʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʢʣʘʩʪʝʨʳ, ʘʩʪʨʦʥʦʤʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʠʭ ʧʨʠʤʝʨʥʦ ʩʪʦʣʴʢʦ ʞʝ, ʩʢʦʣʴʢʦ ʦʙʳʯʥʳʭ ʘʩʪʝʨʦʠʜʦʚ. 
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ɸʭʝʡʮʳ ʜʚʠʞʫʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʦ ʪʦʡ ʞʝ ʦʨʙʠʪʝ, ʯʪʦ ʠ ʖʧʠʪʝʨ, ʥʦ ʥʘ 60Á ʦʧʝʨʝʞʘʷ ʝʛʦ; 

ʪʨʦʷʥʮʳ, ʥʘʧʨʦʪʠʚ, ʥʘ 60Á ʦʪʩʪʘʶʪ. ʂʘʢ ʦʙʲʷʩʥʷʣʦʩʴ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ, ʠʭ ʦʨʙʠʪʳ ʥʝ 

ʠʜʝʥʪʠʯʥʳ ʦʨʙʠʪʝ ʖʧʠʪʝʨʘ, ʭʦʪʷ ʠ ʙʣʠʟʢʠ ʢ ʥʝʡ. ɹʦʣʝʝ ʪʦʛʦ, ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʠʭ ʢʨʫʛʦʚʳʤʠ 

ʦʨʙʠʪʘʤʠ ʥʘ ʪʦʡ ʞʝ ʧʣʦʩʢʦʩʪʠ ʥʝʨʝʘʣʠʩʪʠʯʥʘ ð ʦʨʙʠʪʳ ʤʥʦʛʠʭ ʪʘʢʠʭ ʘʩʪʝʨʦʠʜʦʚ ʥʘʢʣʦʥʝʥʳ ʢ 

ʵʢʣʠʧʪʠʢʝ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʫʛʣʘʤʠ, ʚʧʣʦʪʴ ʜʦ 40Á. ʂʣʘʩʪʝʨʳ ʩʦʭʨʘʥʷʶʪ ʝʜʠʥʩʪʚʦ ʧʦʪʦʤʫ, ʯʪʦ 

ʪʦʯʢʠ L4 ʠ L5 ʚ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ çʜʚʫʭ ʩ ʧʦʣʦʚʠʥʦʡè ʪʝʣ ʷʚʣʷʶʪʩʷ ʪʦʯʢʘʤʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ, ʘ ʙʦʣʴʰʘʷ ʤʘʩʩʘ ʖʧʠʪʝʨʘ ʜʝʣʘʝʪ ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʤʠ ʚ ʜʠʥʘʤʠʢʝ ʨʝʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʤʥʦʞʝʩʪʚʘ ʪʝʣ, ʧʦʩʢʦʣʴʢʫ ʚʦʟʤʫʱʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʚʥʝʰʥʠʭ ʪʝʣ ð ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʉʘʪʫʨʥʘ ð ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳ. ʆʜʥʘʢʦ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʢʘʢ ʦʜʠʥ, ʪʘʢ ʠ ʜʨʫʛʦʡ 

ʢʣʘʩʪʝʨ ʤʦʛʫʪ ʪʝʨʷʪʴ ʠʣʠ ʧʨʠʦʙʨʝʪʘʪʴ ʦʪʜʝʣʴʥʳʝ ʘʩʪʝʨʦʠʜʳ. 

ʇʦ ʩʭʦʜʥʳʤ ʧʨʠʯʠʥʘʤ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʪʨʦʷʥʮʝʚ (ʜʣʷ ʦʙʱʥʦʩʪʠ 

ʪʝʨʤʠʥʦʣʦʛʠʠ ʶʧʠʪʝʨʠʘʥʩʢʠʝ ʘʭʝʡʮʳ ʪʦʞʝ ʩʯʠʪʘʶʪʩʷ ʧʦʯʝʪʥʳʤʠ ʪʨʦʷʥʮʘʤʠ) ʠ ʫ ʜʨʫʛʠʭ ʧʣʘʥʝʪ. 

ʊʘʢ, ʫ ɺʝʥʝʨʳ ʠʤʝʝʪʩʷ ʚʨʝʤʝʥʥʳʡ ʪʨʦʷʥʝʮ ð 2013 ND15. ʋ ɿʝʤʣʠ ʝʩʪʴ ʙʦʣʝʝ ʧʦʩʪʦʷʥʥʳʡ 2010 

TK7 ʚ ʝʝ ʪʦʯʢʝ L4. ʄʘʨʩ ʤʦʞʝʪ ʧʦʭʚʘʩʪʘʪʴ ʧʷʪʴʶ ʪʨʦʷʥʮʘʤʠ, ʋʨʘʥ ð ʦʜʥʠʤ, ʘ ʫ ʅʝʧʪʫʥʘ ʠʭ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ 12, ʥʦ, ʚʝʨʦʷʪʥʦ, ʠʭ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʖʧʠʪʝʨʘ, ʚʦʟʤʦʞʥʦ, ʜʘʞʝ ʚ 10 ʨʘʟ. 



65 

ɸ ʢʘʢ ʜʝʣʘ ʫ ʉʘʪʫʨʥʘ? ʊʨʦʷʥʩʢʠʭ ʘʩʪʝʨʦʠʜʦʚ ʫ ʥʝʛʦ ʥʝ ʥʘʡʜʝʥʦ, ʟʘʪʦ ʠʤʝʝʪʩʷ ʜʚʝ ʧʘʨʳ 

ʪʨʦʷʥʩʢʠʭ ʩʧʫʪʥʠʢʦʚ ð ʝʜʠʥʩʪʚʝʥʥʳʭ ʚ ʩʚʦʝʤ ʨʦʜʝ. ʉʧʫʪʥʠʢ ʉʘʪʫʨʥʘ ʊʝʪʠʩ (ʊʝʬʠʷ) ʠʤʝʝʪ ʜʚʘ 

ʩʦʙʩʪʚʝʥʥʳʭ ʪʨʦʷʥʩʢʠʭ ʩʧʫʪʥʠʢʘ, ʊʝʣʝʩʪʦ ʠ ʂʘʣʠʧʩʦ. ɽʱʝ ʜʚʘ ʪʨʦʷʥʩʢʠʭ ʩʧʫʪʥʠʢʘ ð ɽʣʝʥʘ ʠ 

ʇʦʣʠʜʝʚʢ ð ʝʩʪʴ ʠ ʫ ʜʨʫʛʦʡ ʣʫʥʳ ʉʘʪʫʨʥʘ ð ɼʠʦʥʳ. 

ʖʧʠʪʝʨʠʘʥʩʢʠʝ ʪʨʦʷʥʮʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʝʱʝ ʩ ʦʜʥʦʡ ʠʥʪʝʨʝʩʥʝʡʰʝʡ ʛʨʫʧʧʦʡ ʘʩʪʝʨʦʠʜʦʚ ð 

ʩʝʤʝʡʩʪʚʦʤ ʍʠʣʴʜʳ. ʕʪʠ ʦʙʲʝʢʪʳ ʩʦʩʪʦʷʪ ʚ ʨʝʟʦʥʘʥʩʝ 3:2 ʩ ʖʧʠʪʝʨʦʤ, ʘ ʚʦ ʚʨʘʱʘʶʱʝʡʩʷ 

ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʙʣʘʩʪʠ, ʧʦ ʬʦʨʤʝ ʧʨʠʤʝʨʥʦ ʥʘʧʦʤʠʥʘʶʱʝʡ ʨʘʚʥʦʩʪʦʨʦʥʥʠʡ 

ʪʨʝʫʛʦʣʴʥʠʢ ʩ ʚʝʨʰʠʥʘʤʠ ʚ L4, L5 ʠ ʚ ʪʦʡ ʪʦʯʢʝ ʦʨʙʠʪʳ ʖʧʠʪʝʨʘ, ʯʪʦ ʜʠʘʤʝʪʨʘʣʴʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʩʘʤʦʡ ʧʣʘʥʝʪʝ. ɸʩʪʝʨʦʠʜʳ ʩʝʤʝʡʩʪʚʘ ʍʠʣʴʜʳ ʤʝʜʣʝʥʥʦ çʮʠʨʢʫʣʠʨʫʶʪè ʧʦ 

ʦʨʙʠʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʦʷʥʮʝʚ ʠ ʖʧʠʪʝʨʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʘʩʪʝʨʦʠʜʦʚ, ʵʪʠ ʪʝʣʘ 

ʠʤʝʶʪ ʚʳʪʷʥʫʪʳʝ ʦʨʙʠʪʳ. ʌʨʝʜ ʌʨʘʥʢʣʠʥ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʠʭ ʥʳʥʝʰʥʠʝ ʦʨʙʠʪʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʖʧʠʪʝʨʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 

10% ʜʘʣʴʰʝ ʦʪ ʉʦʣʥʮʘ ʠ ʣʠʰʴ ʧʦʟʞʝ ʤʠʛʨʠʨʦʚʘʣ ʙʣʠʞʝ ʢ ʮʝʥʪʨʘʣʴʥʦʤʫ ʪʝʣʫ. ɸʩʪʝʨʦʠʜʳ ʩ 

ʢʨʫʛʦʚʳʤʠ ʦʨʙʠʪʘʤʠ ʥʘ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʠ ʣʠʙʦ ʙʳʣʠ ʙʳ ʚʳʯʠʱʝʥʳ ʦʪʪʫʜʘ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʖʧʠʪʝʨʘ ʢ ʉʦʣʥʮʫ, ʣʠʙʦ ʠʟʤʝʥʠʣʠ ʙʳ ʩʚʦʠ ʦʨʙʠʪʳ ʥʘ ʙʦʣʝʝ ʚʳʪʷʥʫʪʳʝ. 

 

ʇʣʘʥʝʪʘ, ʧʦʛʣʦʪʠʚʰʘʷ ʩʚʦʠʭ ʜʝʪʝʡ 
ɿʚʝʟʜʘ ʉʘʪʫʨʥ ʥʝ ʦʜʠʥʦʯʥʘʷ, ʥʦ ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʪʨʝʭ, ʢʦʪʦʨʳʝ ʧʦʯʪʠ ʢʘʩʘʶʪʩʷ ʜʨʫʛ ʜʨʫʛʘ, 

ʥʠʢʦʛʜʘ ʥʝ ʤʝʥʷʶʪʩʷ ʠ ʥʝ ʩʜʚʠʛʘʶʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʚʳʩʪʨʦʝʥʳ ʚ ʨʷʜ ʚʜʦʣʴ 

ʟʦʜʠʘʢʘ, ʧʨʠʯʝʤ ʩʨʝʜʥʷʷ ʠʟ ʥʠʭ ʚʪʨʦʝ ʢʨʫʧʥʝʝ ʙʦʢʦʚʳʭ, ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʥʠ ʪʘʢ: ʦʆʦ. 

ɻʘʣʠʣʝʦ ɻʘʣʠʣʝʡ. ʇʠʩʴʤʦ ʂʦʟʠʤʦ ʄʝʜʠʯʠ, 30 ʠʶʣʷ 1610 ʛʦʜʘ 

ʂʦʛʜʘ ɻʘʣʠʣʝʡ ʚʧʝʨʚʳʝ ʥʘʧʨʘʚʠʣ ʩʚʦʡ ʪʝʣʝʩʢʦʧ ʥʘ ʉʘʪʫʨʥ ʠ ʟʘʨʠʩʦʚʘʣ ʫʚʠʜʝʥʥʦʝ, 

ʧʦʣʫʯʠʣʦʩʴ ʧʨʠʤʝʨʥʦ ʩʣʝʜʫʶʱʝʝ: 

 
ʇʦ ʨʠʩʫʥʢʫ ʷʩʥʦ ʚʠʜʥʦ, ʧʦʯʝʤʫ ɻʘʣʠʣʝʡ ʚ ʨʘʜʦʩʪʥʦʤ ʧʠʩʴʤʝ ʢ ʩʚʦʝʤʫ ʧʦʢʨʦʚʠʪʝʣʶ ʂʦʟʠʤʦ 

ʜʝ ʄʝʜʠʯʠ ʦʧʠʩʘʣ ʫʚʠʜʝʥʥʦʝ ʢʘʢ ʦʆʦ. ʆʥ ʧʦʩʣʘʣ ʥʦʚʦʩʪʴ ʦ ʩʚʦʝʤ ʦʪʢʨʳʪʠʠ ʂʝʧʣʝʨʫ, ʥʦ, ʢʘʢ 

ʯʘʩʪʦ ʙʳʚʘʣʦ ʚ ʪʝ ʚʨʝʤʝʥʘ, ʟʘʧʠʩʘʣ ʝʝ ʚ ʬʦʨʤʝ 

ʘʥʘʛʨʘʤʤʳ: smaismrmilmepoetaleumibunenugttauiras. ɽʩʣʠ ʙʳ ʢʪʦ-ʥʠʙʫʜʴ ʧʦʟʞʝ ʩʦʚʝʨʰʠʣ ʪʦ ʞʝ 

ʦʪʢʨʳʪʠʝ, ʪʦ ɻʘʣʠʣʝʡ ʩʤʦʛ ʙʳ ʦʪʩʪʦʷʪʴ ʩʚʦʡ ʧʨʠʦʨʠʪʝʪ, ʨʘʩʰʠʬʨʦʚʘʚ ʵʪʫ ʟʘʧʠʩʴ ʢʘʢ ʬʨʘʟʫ ʥʘ 

ʣʘʪʳʥʠ çAltissimum planetam tergeminum observaviè ð çɺʳʩʦʯʘʡʰʫʶ ʧʣʘʥʝʪʫ ʪʨʦʡʥʦʶ 

ʥʘʙʣʶʜʘʣè. 

ʂ ʥʝʩʯʘʩʪʴʶ, ʂʝʧʣʝʨ ʫʤʫʜʨʠʣʩʷ ʨʘʩʰʠʬʨʦʚʘʪʴ ʧʦʩʣʘʥʠʝ ɻʘʣʠʣʝʷ ʠʥʘʯʝ: çSalve umbistineum 

geminatum Martia prolesè, ʪʦ ʝʩʪʴ çʇʨʠʚʝʪ ʚʘʤ, ʙʣʠʟʥʝʮʳ, ʄʘʨʩʘ ʧʦʨʦʞʜʝʥʴʝè. ʕʪʦ ʦʟʥʘʯʘʣʦ, ʯʪʦ 

ʫ ʄʘʨʩʘ ʠʤʝʝʪʩʷ ʜʚʝ ʣʫʥʳ. ʂʝʧʣʝʨ ʨʘʥʝʝ ʧʨʝʜʩʢʘʟʘʣ ʵʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʦʛʦ, ʯʪʦ ʫ ʖʧʠʪʝʨʘ 
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ʯʝʪʳʨʝ ʣʫʥʳ, ʘ ʫ ɿʝʤʣʠ ð ʦʜʥʘ, ʪʘʢ ʯʪʦ ʤʝʞʜʫ ʥʠʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʚʝ ʣʫʥʳ, ʧʦʩʢʦʣʴʢʫ ʯʠʩʣʘ 1, 

2, 4 ʦʙʨʘʟʫʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʧʨʦʛʨʝʩʩʠʶ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʦʚʘʣʦ ʪʘʢʞʝ, ʯʪʦ ʫ ʉʘʪʫʨʥʘ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʜʦʣʞʥʦ ʙʳʪʴ ʚʦʩʝʤʴ ʩʧʫʪʥʠʢʦʚ. ʀ ʧʦʣ-ʣʫʥʳ ʫ ɺʝʥʝʨʳ? ʀʥʦʛʜʘ ʩʧʦʩʦʙʥʦʩʪʴ ʂʝʧʣʝʨʘ 

ʚʩʶʜʫ ʥʘʭʦʜʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʳʛʣʷʜʝʣʘ ʥʝʩʢʦʣʴʢʦ ʥʘʪʫʞʥʦ ʠ ʜʘʚʘʣʘ ʩʪʨʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʅʦ ʤʥʝ, ʧʦʞʘʣʫʡ, ʥʝ ʩʣʝʜʦʚʘʣʦ ʙʳ ʧʨʝʥʝʙʨʝʞʠʪʝʣʴʥʦ ʦʪʟʳʚʘʪʴʩʷ ʦʙ ʵʪʦʤ ʧʨʝʜʩʢʘʟʘʥʠʠ ð ʚʝʜʴ ʫ 

ʄʘʨʩʘ, ʢʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʚʝ ʣʫʥʳ, ʌʦʙʦʩ ʠ ɼʝʡʤʦʩ. 

ɺ 1616 ʛʦʜʫ, ʚʥʦʚʴ ʚʟʛʣʷʥʫʚ ʥʘ ʉʘʪʫʨʥ ʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ, ɻʘʣʠʣʝʡ ʧʦʥʷʣ, ʯʪʦ ʧʨʝʞʥʠʡ 

ʨʫʜʠʤʝʥʪʘʨʥʳʡ ʪʝʣʝʩʢʦʧ ʦʙʤʘʥʫʣ ʝʛʦ, ʧʦʢʘʟʘʚ ʨʘʟʤʳʪʦʝ ʥʝʚʥʷʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʥ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣ ʢʘʢ ʪʨʦʡʥʦʡ ʜʠʩʢ. ʅʦ ʠ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʥʝ ʩʜʝʣʘʣ ʠʟʦʙʨʘʞʝʥʠʝ 

ʤʝʥʝʝ ʟʘʛʘʜʦʯʥʳʤ. ɻʘʣʠʣʝʡ ʥʘʧʠʩʘʣ, ʯʪʦ ʉʘʪʫʨʥ, ʢʘʞʝʪʩʷ, ʠʤʝʝʪé ʫʰʠ. 

 
ɽʱʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʚʟʛʣʷʥʫʚ ʥʘ ʉʘʪʫʨʥ ʝʱʝ ʨʘʟ, ʦʥ ʫʚʠʜʝʣ, ʯʪʦ ʫʰʠ, ʠʣʠ ʣʫʥʳ, ʠʣʠ ʝʱʝ 

ʯʪʦ-ʪʦ, ʯʝʤ ʙʳ ʵʪʦ ʥʠ ʙʳʣʦ, ð ʧʨʦʧʘʣʠ! ʅʘʧʦʣʦʚʠʥʫ ʚ ʰʫʪʢʫ ɻʘʣʠʣʝʡ ʧʦʠʥʪʝʨʝʩʦʚʘʣʩʷ, ʥʝ ʩʲʝʣ 

ʣʠ ʉʘʪʫʨʥ ʩʚʦʠʭ ʜʝʪʝʡ. ʕʪʦ ʙʳʣʘ ʥʝʷʚʥʘʷ ʦʪʩʳʣʢʘ ʢ ʜʦʚʦʣʴʥʦ ʤʨʘʯʥʦʤʫ ʛʨʝʯʝʩʢʦʤʫ ʤʠʬʫ, ʚ 

ʢʦʪʦʨʦʤ ʪʠʪʘʥ ʂʨʦʥʦʩ, ʦʧʘʩʘʚʰʠʡʩʷ, ʯʪʦ ʢʪʦ-ʪʦ ʠʟ ʝʛʦ ʜʝʪʝʡ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʩʚʝʨʛʥʝʪ ʝʛʦ, ʩʲʝʜʘʣ 

ʠʭ ʚʩʝʭ ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʥʘ ʩʚʝʪ. ʈʠʤʩʢʠʤ ʵʢʚʠʚʘʣʝʥʪʦʤ ʂʨʦʥʦʩʘ ʢʘʢ ʨʘʟ ʠ ʙʳʣ ʉʘʪʫʨʥ. 

ʂʦʛʜʘ ʫʰʠ ʧʦʷʚʠʣʠʩʴ ʚʥʦʚʴ, ɻʘʣʠʣʝʡ ʫʜʠʚʠʣʩʷ ʝʱʝ ʩʠʣʴʥʝʝ. 

ʂʦʥʝʯʥʦ, ʩʝʛʦʜʥʷ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʩʪʠ ʩʪʦʷʣʦ ʟʘ ʥʘʙʣʶʜʝʥʠʷʤʠ ɻʘʣʠʣʝʷ. 

ʉʘʪʫʨʥ ʦʢʨʫʞʝʥ ʛʠʛʘʥʪʩʢʦʡ ʩʠʩʪʝʤʦʡ ʢʨʫʛʣʳʭ ʢʦʣʝʮ. ʂʦʣʴʮʘ ʵʪʠ ʥʘʢʣʦʥʝʥʳ ʢ ʵʢʣʠʧʪʠʢʝ, ʪʘʢ ʯʪʦ 

ʥʘ ʥʝʢʦʪʦʨʳʭ ʵʪʘʧʘʭ ʜʚʠʞʝʥʠʷ ʉʘʪʫʨʥʘ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʤʳ ʚʠʜʠʤ ʠʭ ʬʨʦʥʪʘʣʴʥʦ, ʠ ʪʦʛʜʘ 

ʢʦʣʴʮʘ ʢʘʞʫʪʩʷ ʙʦʣʴʰʝ ʧʣʘʥʝʪʳ, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ ʩ çʫʰʘʤʠè. ɺ ʜʨʫʛʠʝ ʤʦʤʝʥʪʳ ʤʳ ʚʠʜʠʤ ʢʦʣʴʮʘ 

ʩ ʨʝʙʨʘ ʠ ʦʥʠ ʚʦʦʙʱʝ ʠʩʯʝʟʘʶʪ ð ʝʩʣʠ, ʢʦʥʝʯʥʦ, ʥʝ ʚʟʷʪʴ ʪʝʣʝʩʢʦʧ ʥʘʤʥʦʛʦ ʣʫʯʰʝ, ʯʝʤ ʙʳʣ ʫ 

ɻʘʣʠʣʝʷ. 

ʆʜʥʦʛʦ ʵʪʦʛʦ ʬʘʢʪʘ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ: ʢʦʣʴʮʘ ʦʯʝʥʴ ʪʦʥʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʥʝʪʦʡ, 

ʥʦ ʩʝʛʦʜʥʷ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʦʥʠ ʥʝ ʧʨʦʩʪʦ ʪʦʥʢʠ, ʘ ʦʯʝʥʴ-ʦʯʝʥʴ ʪʦʥʢʠ; ʠʭ ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 

20 ʤʝʪʨʦʚ[37]. ɸ ʚʦʪ ʜʠʘʤʝʪʨ ʢʦʣʝʮ ʩʦʩʪʘʚʣʷʝʪ 360 000 ʢʠʣʦʤʝʪʨʦʚ. ɽʩʣʠ ʙʳ ʢʦʣʴʮʘ ʉʘʪʫʨʥʘ ʧʦ 

ʪʦʣʱʠʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʠʮʮʝ, ʪʦ ʨʘʟʤʝʨʦʤ ʦʥʘ ʙʳʣʘ ʙʳ ʩʦ ʐʚʝʡʮʘʨʠʶ. ɻʘʣʠʣʝʡ ʥʠʯʝʛʦ ʦʙ 

ʵʪʦʤ ʥʝ ʟʥʘʣ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʣ, ʯʪʦ ʉʘʪʫʨʥ ð ʧʣʘʥʝʪʘ ʩʪʨʘʥʥʘʷ, ʟʘʛʘʜʦʯʥʘʷ ʠ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦʭʦʞʘʷ ʥʘ ʦʩʪʘʣʴʥʳʝ ʧʣʘʥʝʪʳ. 

***  

ʋ ʍʨʠʩʪʠʘʥʘ ɻʶʡʛʝʥʩʘ ʪʝʣʝʩʢʦʧ ʙʳʣ ʧʦʣʫʯʰʝ, ʠ ʚ 1655 ʛʦʜʫ ʦʥ ʥʘʧʠʩʘʣ, ʯʪʦ 

ʉʘʪʫʨʥ çʦʢʨʫʞʝʥ ʪʦʥʢʠʤ ʧʣʦʩʢʠʤ ʢʦʣʴʮʦʤ, ʥʠʛʜʝ ʢ ʥʝʤʫ ʥʝ ʧʨʠʤʳʢʘʶʱʠʤ ʠ ʥʘʢʣʦʥʝʥʥʳʤ ʢ 

ʵʢʣʠʧʪʠʢʝè. ɻʫʢ ʩʫʤʝʣ ʨʘʩʩʤʦʪʨʝʪʴ ʜʘʞʝ ʪʝʥʠ ð ʢʘʢ ʦʪ ʪʝʣʘ ʧʣʘʥʝʪʳ ʥʘ ʢʦʣʴʮʝ, ʪʘʢ ʠ ʦʪ 

ʢʦʣʴʮʘ ʥʘ ʪʝʣʝ ʧʣʘʥʝʪʳ; ʪʝʥʠ ʧʦʤʦʛʣʠ ʝʤʫ ʧʨʦʷʩʥʠʪʴ ʚʦʧʨʦʩ ʩ ʪʨʝʭʤʝʨʥʦʡ ʛʝʦʤʝʪʨʠʝʡ ʩʠʩʪʝʤʳ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʢʘʟʘʣʠ, ʢʘʢʘʷ ʯʘʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚʧʝʨʝʜʠ, ʘ ʢʘʢʘʷ ʧʦʟʘʜʠ. 



67 

 
ʗʚʣʷʶʪʩʷ ʣʠ ʢʦʣʴʮʘ ʉʘʪʫʨʥʘ ʪʚʝʨʜʳʤʠ, ʢʘʢ ʧʦʣʷ ʰʣʷʧʳ, ʠʣʠ ʩʦʩʪʦʷʪ ʠʟ ʤʠʨʠʘʜʦʚ ʢʨʦʭʦʪʥʳʭ 

ʢʘʤʝʰʢʦʚ ʠʣʠ ʣʴʜʠʥʦʢ? ɽʩʣʠ ʦʥʠ ʪʚʝʨʜʳʝ, ʪʦ ʠʟ ʢʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʜʝʣʘʥʳ? ɽʩʣʠ ʥʝʪ, ʪʦ ʧʦʯʝʤʫ 

ʢʦʣʴʮʘ ʢʘʞʫʪʩʷ ʞʝʩʪʢʠʤʠ, ʘ ʠʭ ʬʦʨʤʘ ʥʝ ʤʝʥʷʝʪʩʷ? 

ʆʪʚʝʪʳ ʥʘ ʵʪʠ ʠ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ ʧʨʠʭʦʜʠʣʠ ʧʦʩʪʝʧʝʥʥʦ ʠ ʙʳʣʠ ʨʝʟʫʣʴʪʘʪʦʤ ʢʘʢ ʥʘʙʣʶʜʝʥʠʡ, 

ʪʘʢ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. 

ʇʝʨʚʳʝ ʥʘʙʣʶʜʘʪʝʣʠ ʚʠʜʝʣʠ ʝʜʠʥʩʪʚʝʥʥʦʝ ʰʠʨʦʢʦʝ ʢʦʣʴʮʦ. ʆʜʥʘʢʦ ʚ 1675 ʛʦʜʫ ɼʞʦʚʘʥʥʠ 

ʂʘʩʩʠʥʠ ʩʫʤʝʣ ʧʨʦʚʝʩʪʠ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʚʳʷʚʠʚʰʠʝ ʥʝʩʢʦʣʴʢʦ ʢʦʣʴʮʝʚʳʭ 

ʱʝʣʝʡ, ʨʘʟʜʝʣʷʶʱʠʭ ʢʦʣʴʮʦ ʚ ʮʝʣʦʤ ʥʘ ʩʝʨʠʶ ʙʦʣʝʝ ʫʟʢʠʭ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʣʝʮ. ʉʘʤʘʷ 

ʟʘʤʝʪʥʘʷ çʧʨʦʨʝʭʘè ʠʟʚʝʩʪʥʘ ʪʝʧʝʨʴ ʢʘʢ ʜʝʣʝʥʠʝ, ʠʣʠ ʱʝʣʴ, ʂʘʩʩʠʥʠ. ɺʥʫʪʨʝʥʥʝʝ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʥʝʡ ʢʦʣʴʮʦ ʥʘʟʳʚʘʝʪʩʷ ʢʦʣʴʮʦʤ B, ʚʥʝʰʥʝʝ ð ʢʦʣʴʮʦʤ A. ʂʘʩʩʠʥʠ ʟʥʘʣ ʪʘʢʞʝ ʦ ʙʦʣʝʝ ʩʣʘʙʦʤ 

ʢʦʣʴʮʝ C, ʨʘʩʧʦʣʘʛʘʶʱʝʤʩʷ ʚʥʫʪʨʠ ʢʦʣʴʮʘ B. ʕʪʠ ʦʪʢʨʳʪʠʷ ʫʩʫʛʫʙʠʣʠ ʟʘʛʘʜʦʯʥʦʩʪʴ ʦʙʲʝʢʪʘ, ʥʦ 

ʦʥʠ ʞʝ ʧʨʦʣʦʞʠʣʠ ʧʫʪʴ ʢ ʙʫʜʫʱʝʤʫ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʛʘʜʢʠ. 

ʃʘʧʣʘʩ ʚ 1787 ʛʦʜʫ ʫʢʘʟʘʣ, ʯʪʦ ʫ ʰʠʨʦʢʦʛʦ ʪʚʝʨʜʦʛʦ ʢʦʣʴʮʘ ʥʝʧʨʝʤʝʥʥʦ ʚʦʟʥʠʢʣʘ ʙʳ 

ʩʝʨʴʝʟʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ. ʊʨʝʪʠʡ ʟʘʢʦʥ ʂʝʧʣʝʨʘ ʛʣʘʩʠʪ, ʯʪʦ, ʯʝʤ ʜʘʣʴʰʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʪʝʣʦ ʦʪ ʮʝʥʪʨʘ ʧʣʘʥʝʪʳ, ʪʝʤ ʤʝʜʣʝʥʥʝʝ ʦʥʦ ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʥʝʝ. ʅʦ ʚʥʫʪʨʝʥʥʠʡ ʠ ʚʥʝʰʥʠʡ 

ʢʨʘʷ ʪʚʝʨʜʦʛʦ ʢʦʣʴʮʘ ʚʨʘʱʘʶʪʩʷ ʩ ʦʜʠʥʘʢʦʚʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ. ɿʥʘʯʠʪ, ʣʠʙʦ ʚʥʝʰʥʠʡ ʢʨʘʡ 

ʢʦʣʴʮʘ ʚʨʘʱʘʝʪʩʷ ʩʣʠʰʢʦʤ ʙʳʩʪʨʦ, ʣʠʙʦ ʚʥʫʪʨʝʥʥʠʡ ð ʩʣʠʰʢʦʤ ʤʝʜʣʝʥʥʦ, ʣʠʙʦ ʪʦ ʠ ʜʨʫʛʦʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʘʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʨʦʞʜʘʝʪ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʪʝʨʠʘʣʝ ʢʦʣʴʮʘ, ʠ ʦʥʦ 

ʥʝʧʨʝʤʝʥʥʦ ʨʘʟʚʘʣʠʪʩʷ ʥʘ ʯʘʩʪʠ ʧʦʜ ʠʭ ʜʝʡʩʪʚʠʝʤ, ʝʩʣʠ ʪʦʣʴʢʦ ʥʝ ʩʦʩʪʦʠʪ ʠʟ ʥʝʦʙʳʯʘʡʥʦ 

ʧʨʦʯʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʃʘʧʣʘʩ ʧʨʝʜʣʦʞʠʣ ʵʣʝʛʘʥʪʥʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ: ʦʥ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ 

ʢʦʣʴʮʘ ʩʦʩʪʘʚʣʝʥʳ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʯʝʥʴ ʫʟʢʠʭ ʢʦʣʝʯʝʢ, ʚʣʦʞʝʥʥʳʭ ʦʜʥʦ ʚ ʜʨʫʛʦʝ. 

ʂʘʞʜʦʝ ʢʦʣʝʯʢʦ ʪʚʝʨʜʦʝ, ʥʦ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʫ ʥʠʭ ʩʥʠʞʘʶʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʜʠʫʩʘ. 

ʕʪʦ ʧʦʟʚʦʣʷʣʦ ʘʢʢʫʨʘʪʥʦ ʦʙʦʡʪʠ ʧʨʦʙʣʝʤʫ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʘʪʝʨʠʘʣʝ, ʧʦʩʢʦʣʴʢʫ 

ʚʥʫʪʨʝʥʥʠʡ ʠ ʚʥʝʰʥʠʡ ʢʨʘʷ ʫʟʢʦʛʦ ʢʦʣʴʮʘ ʜʦʣʞʥʳ ʚʨʘʱʘʪʴʩʷ ʧʦʯʪʠ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʈʝʰʝʥʠʝ ʵʣʝʛʘʥʪʥʦʝ, ʥʦ ʦʰʠʙʦʯʥʦʝ. ɺ 1859 ʛʦʜʫ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ 

ɼʞʝʡʤʩ ʂʣʝʨʢ ʄʘʢʩʚʝʣʣ ʜʦʢʘʟʘʣ, ʯʪʦ ʚʨʘʱʘʶʱʝʝʩʷ ʪʚʝʨʜʦʝ ʢʦʣʝʯʢʦ ʥʝʩʪʘʙʠʣʴʥʦ. ʃʘʧʣʘʩ ʩʚʦʝʡ 

ʛʠʧʦʪʝʟʦʡ ʨʝʰʠʣ ʧʨʦʙʣʝʤʫ ʢʨʘʝʚ, ʚʨʘʱʘʶʱʠʭʩʷ ʩ ʨʘʟʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ; ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʦʧʠʩʳʚʘʣʠʩʴ ʢʘʢ ʩʠʣʳ ʩʜʚʠʛʘ, ʧʦʜʦʙʥʳʝ ʪʝʤ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʤʝʞʜʫ ʢʘʨʪʘʤʠ ʚ 

ʢʦʣʦʜʝ, ʢʦʛʜʘ ʚʳ, ʥʝ ʨʘʟʙʠʨʘʷ, ʩʜʚʠʛʘʝʪʝ ʝʝ ʯʘʩʪʴ. ʅʦ ʚ ʠʛʨʫ ʤʦʛʣʠ ʚʩʪʫʧʠʪʴ ʠ ʜʨʫʛʠʝ ʥʘʧʨʷʞʝʥʠʷ 

ð ʢ ʧʨʠʤʝʨʫ, ʘʥʘʣʦʛʠʯʥʳʝ ʩʛʠʙʘʥʠʶ ʢʦʣʦʜʳ ʢʘʨʪ. ʄʘʢʩʚʝʣʣ ʜʦʢʘʟʘʣ, ʯʪʦ ʫ ʪʚʝʨʜʦʛʦ ʢʦʣʝʯʢʘ 

ʣʶʙʝr, ʜʘʞʝ ʢʨʦʭʦʪʥʳʝ, ʚʦʟʤʫʱʝʥʠʷ ʚʳʟʚʘʥʥʳʝ ʚʥʝʰʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʨʘʟʨʘʩʪʘʶʪʩʷ, ʟʘʩʪʘʚʣʷʷ 

ʢʦʣʴʮʦ ʠʟʛʠʙʘʪʴʩʷ ʠ ʠʜʪʠ ʨʷʙʴʶ, ʠ ʯʪʦ ʢʦʣʴʮʦ ʧʨʠ ʵʪʦʤ ʣʦʤʘʝʪʩʷ, ʢʘʢ ʩʫʭʘʷ ʤʘʢʘʨʦʥʠʥʘ ʣʦʤʘʝʪʩʷ 

ʧʨʠ ʣʶʙʦʡ ʧʦʧʳʪʢʝ ʝʝ ʩʦʛʥʫʪʴ. 

ʄʘʢʩʚʝʣʣ ʩʜʝʣʘʣ ʚʳʚʦʜ, ʯʪʦ ʢʦʣʴʮʘ ʉʘʪʫʨʥʘ ʜʦʣʞʥʳ ʩʦʩʪʦʷʪʴ ʠʟ ʙʝʩʯʠʩʣʝʥʥʳʭ ʢʨʦʭʦʪʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʪʘʣʴʥʳʭ ʜʚʠʞʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʩ ʪʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʥʝʛʦ ʩʠʣʝ ʧʨʠʪʷʞʝʥʠʷ. (ʅʝ ʪʘʢ 

ʜʘʚʥʦ ʚʳʷʚʠʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʦʙʥʦʡ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʴʶ: ʩʤ. ʛʣʘʚʫ 

18. ʂʘʢ ʵʪʦ ʩʢʘʞʝʪʩʷ ʥʘ ʤʦʜʝʣʷʭ ʩʪʨʦʝʥʠʷ ʢʦʣʝʮ, ʧʦʢʘ ʥʝʷʩʥʦ. ʗ ʦʪʣʦʞʫ ʧʦʢʘ ʜʘʣʴʥʝʡʰʝʝ 

ʦʙʩʫʞʜʝʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʠ ʠʟʣʦʞʫ ʪʨʘʜʠʮʠʦʥʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ.) 
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ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʚ ʢʦʩʤʦʩʝ ʜʚʠʞʝʪʩʷ ʢʨʫʛʘʤʠ, ʦʙʱʘʷ ʩʭʝʤʘ ʦʙʣʘʜʘʝʪ ʚʨʘʱʘʪʝʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ 

ð ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮʳ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʮʝʥʪʨʘ. ɽʩʣʠ ʩʯʠʪʘʪʴ 

ʤʘʩʩʫ ʚʝʱʝʩʪʚʘ ʚ ʢʦʣʴʮʝ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʩʩʦʡ ʉʘʪʫʨʥʘ (ʘ ʩʝʛʦʜʥʷ ʪʦʯʥʦ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ), ʪʦ ʪʨʝʪʠʡ ʟʘʢʦʥ ʂʝʧʣʝʨʘ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ 

ʧʨʦʩʪʦʡ ʬʦʨʤʫʣʝ. ʉʢʦʨʦʩʪʴ ʯʘʩʪʠʮʳ ʢʦʣʴʮʘ ʚ ʢʠʣʦʤʝʪʨʘʭ ʚ ʩʝʢʫʥʜʫ ʩʦʩʪʘʚʣʷʝʪ 29,4, ʜʝʣʝʥʥʳʝ ʥʘ 

ʢʦʨʝʥʴ ʢʚʘʜʨʘʪʥʳʡ ʠʟ ʝʝ ʦʨʙʠʪʘʣʴʥʦʛʦ ʨʘʜʠʫʩʘ, ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʨʘʜʠʫʩʘʭ ʉʘʪʫʨʥʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʘʨʠʘʥʪʘ ʢʦʣʴʮʘ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʞʠʜʢʠʤʠ. ʅʦ ʚ 1874 ʛʦʜʫ ʉʦʬʴʷ 

ʂʦʚʘʣʝʚʩʢʘʷ ð ʦʜʥʘ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʞʝʥʱʠʥ-ʤʘʪʝʤʘʪʠʢʦʚ ð ʧʦʢʘʟʘʣʘ, ʯʪʦ ʞʠʜʢʦʝ ʢʦʣʴʮʦ ʪʦʞʝ 

ʙʳʣʦ ʙʳ ʥʝʩʪʘʙʠʣʴʥʳʤ. 

ʂ 1895 ʛʦʜʫ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʩʩʫʞʜʝʥʠʷʤ ʜʦʙʘʚʠʣʩʷ ʚʝʨʜʠʢʪ ʘʩʪʨʦʥʦʤʦʚ-ʥʘʙʣʶʜʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʡ ʛʣʘʩʠʣ: ʢʦʣʴʮʘ ʉʘʪʫʨʥʘ ʩʦʩʪʘʚʣʝʥʳ ʠʟ ʛʨʦʤʘʜʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʢʪʦʚ. 

ɼʘʣʴʥʝʡʰʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʨʘʟʣʠʯʠʪʴ ʚ ʩʦʩʪʘʚʝ ʢʦʣʝʮ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ, ʝʱʝ ʙʦʣʝʝ 

ʩʣʘʙʳʭ ʧʦʜʢʦʣʝʮ, ʢʦʪʦʨʳʝ ʘʩʪʨʦʥʦʤʳ ʩ ʙʦʣʴʰʦʡ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴʶ ʥʘʟʚʘʣʠ D, E, F ʠ G. ʀ 

ʧʦʩʢʦʣʴʢʫ ʥʘʟʳʚʘʣʠ ʠʭ ʚ ʧʦʨʷʜʢʝ ʦʙʥʘʨʫʞʝʥʠʷ, ʪʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ, ʝʩʣʠ 

ʩʯʠʪʘʪʴ ʦʪ ʧʣʘʥʝʪʳ ʥʘʨʫʞʫ, ʚ ʧʦʨʷʜʢʝ DCBAFGE. ʅʝ ʥʘʩʪʦʣʴʢʦ ʟʘʧʫʪʘʥʥʦ, ʢʘʢ ʚ ʘʥʘʛʨʘʤʤʝ 

ɻʘʣʠʣʝʷ, ʥʦ ʫʞʝ ʙʣʠʟʢʦ. 

***  

ʅʠ ʦʜʥʘ ʚʦʝʥʥʘʷ ʜʠʩʧʦʟʠʮʠʷ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʧʨʦʪʠʚʥʠʢʦʤ. ʅʠ ʦʜʥʘ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʥʝ ʚʳʜʝʨʞʠʚʘʝʪ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ. 

ɺ 1977 ʛʦʜʫ NASA ʦʪʧʨʘʚʠʣʦ ʜʚʘ ʢʦʩʤʠʯʝʩʢʠʭ ʟʦʥʜʘ Voyager 1 ʠ Voyager 2 ʚ ɹʦʣʴʰʦʡ ʪʫʨ ʢ 

ʧʣʘʥʝʪʘʤ. ʇʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʪʦʛʜʘ ʫʜʘʯʥʦ ʚʳʩʪʨʦʠʣʠʩʴ ʚ ʣʠʥʠʶ, ʪʘʢ ʯʪʦ ʤʦʞʥʦ ʙʳʣʦ 

ʟʘʛʣʷʥʫʪʴ ʢ ʚʥʝʰʥʠʤ ʧʣʘʥʝʪʘʤ ʧʦ ʦʯʝʨʝʜʠ. Voyager 1 ʧʦʙʳʚʘʣ ʫ ʖʧʠʪʝʨʘ ʠ ʉʘʪʫʨʥʘ; Voyager 2 

ʧʨʦʣʝʪʝʣ ʪʘʢʞʝ ʤʠʤʦ ʋʨʘʥʘ ʠ ʅʝʧʪʫʥʘ. ʇʦʩʣʝ ʵʪʦʛʦ çɺʦʷʜʞʝʨʳè ʧʨʦʜʦʣʞʠʣʠ ʧʦʣʝʪ, 

ʥʘʧʨʘʚʣʷʷʩʴ ʧʨʦʯʴ ʠʟ ʩʠʩʪʝʤʳ, ʚ ʤʝʞʟʚʝʟʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʢʘʢ ʦʙʣʘʩʪʴ ʟʘ 

ʛʝʣʠʦʧʘʫʟʦʡ, ʛʜʝ ʩʪʠʭʘʝʪ ʩʦʣʥʝʯʥʳʡ ʚʝʪʝʨ. ʊʝʨʤʠʥ çʤʝʞʟʚʝʟʜʥʦʝè ʟʜʝʩʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʉʦʣʥʮʝ ʙʦʣʴʰʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʦʚʦʣʴʥʦ 

ʩʣʘʙʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ. Voyager 1 ʜʦʙʨʘʣʩʷ ʜʦ ʵʪʦʡ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ ʚ 2012 ʛʦʜʫ, 

ʘ Voyager 2, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʩʜʝʣʘʝʪ ʵʪʦ ʚ 2016 ʛʦʜʫ[38]. ʆʙʘ ʘʧʧʘʨʘʪʘ ʧʨʦʜʦʣʞʘʶʪ ʩʣʘʪʴ ʥʘ 

ɿʝʤʣʶ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦ ʩʘʤʳʝ ʫʩʧʝʰʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʵʢʩʧʝʜʠʮʠʠ ʚ ʠʩʪʦʨʠʠ. 

ɺ ʢʦʥʮʝ 1980 ʛʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʦ ʉʘʪʫʨʥʝ ʠʟʤʝʥʠʣʠʩʴ ʥʘʚʩʝʛʜʘ ð ʟʘ ʰʝʩʪʴ 

ʥʝʜʝʣʴ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩ ʧʣʘʥʝʪʦʡ Voyager 1 ʥʘʯʘʣ ʧʨʠʩʳʣʘʪʴ ʬʦʪʦʛʨʘʬʠʠ ʝʝ 

ʢʦʣʝʮ. ʉʥʠʤʢʠ ʥʝʚʠʜʘʥʥʦʡ ʜʦ ʪʦʡ ʧʦʨʳ ʧʦʜʨʦʙʥʦʩʪʠ ʧʦʟʚʦʣʠʣʠ ʨʘʟʛʣʷʜʝʪʴ ʩʦʪʥʠ, ʝʩʣʠ ʥʝ 

ʪʳʩʷʯʠ, ʦʪʜʝʣʴʥʳʭ ʢʦʣʝʮ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʯʝʥʴ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʢʘʢ ʙʦʨʦʟʜʢʠ ʥʘ ʩʪʘʨʦʡ 

ʛʨʘʤʤʦʬʦʥʥʦʡ ʧʣʘʩʪʠʥʢʝ. ʉʘʤʦ ʧʦ ʩʝʙʝ ʵʪʦ ʙʳʣʦ ʥʝ ʦʩʦʙʝʥʥʦ ʫʜʠʚʠʪʝʣʴʥʦ (ʚ ʪʦʯʥʦʩʪʠ ʪʘʢʠʤʠ 

ʢʦʣʴʮʘ ʧʨʝʜʩʪʘʚʣʷʣ ʩʝʙʝ ʃʘʧʣʘʩ!), ʥʦ ʥʘ ʩʥʠʤʢʘʭ ʦʙʥʘʨʫʞʠʣʠʩʴ ʠ ʜʨʫʛʠʝ ʯʝʨʪʳ, ʥʝʦʞʠʜʘʥʥʳʝ ʠ 

ʧʦʥʘʯʘʣʫ ʧʦʩʪʘʚʠʚʰʠʝ ʫʯʝʥʳʭ ʚ ʪʫʧʠʢ. ʄʥʦʛʠʝ ʪʝʦʨʝʪʠʢʠ ʦʞʠʜʘʣʠ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʜʝʪʘʣʠ 

ʩʠʩʪʝʤʳ ʢʦʣʝʮ ʙʫʜʫʪ ʩʦʩʪʦʷʪʴ ʚ ʨʝʟʦʥʘʥʩʝ ʩ ʩʘʤʳʤʠ ʚʥʫʪʨʝʥʥʠʤʠ (ʠʟʚʝʩʪʥʳʤʠ) ʩʧʫʪʥʠʢʘʤʠ 

ʧʣʘʥʝʪʳ, ʥʦ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʥʠʢʘʢʠʭ ʨʝʟʦʥʘʥʩʦʚ ʥʝʪ. ɼʝʣʝʥʠʝ ʂʘʩʩʠʥʠ ʪʘʢʞʝ ʦʢʘʟʘʣʦʩʴ 

ʥʝ ʧʫʩʪʳʤ; ʚʥʫʪʨʠ ʝʛʦ ʠʤʝʝʪʩʷ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʯʝʪʳʨʝ ʪʦʥʢʠʭ ʢʦʣʴʮʘ. 

ʈʠʯʘʨʜ ʊʝʨʨʘʡʣ ð ʦʜʠʥ ʠʟ ʫʯʝʥʳʭ, ʨʘʙʦʪʘʚʰʠʭ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ð ʟʘʤʝʪʠʣ 

ʢʦʝ-ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʞʠʜʘʥʥʦʝ: ʪʝʤʥʳʝ ʪʝʥʠ, ʧʦʭʦʞʠʝ ʥʘ ʨʘʟʤʳʪʳʝ ʩʧʠʮʳ ʢʦʣʝʩʘ, ʢʦʪʦʨʳʝ ʢ 

ʪʦʤʫ ʞʝ ʚʨʘʱʘʣʠʩʴ. ʅʠʢʪʦ ʜʦ ʥʝʛʦ ʥʝ ʚʠʜʝʣ ʚ ʢʦʣʴʮʘʭ ʥʠʯʝʛʦ, ʯʪʦ ʥʘʨʫʰʘʣʦ ʙʳ ʢʦʣʴʮʝʚʫʶ 

ʩʠʤʤʝʪʨʠʶ. ɸ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʜʠʫʩʦʚ ʢʦʣʝʮ ʚʳʷʚʠʣ ʝʱʝ ʦʜʥʫ ʟʘʛʘʜʢʫ: ʦʜʥʦ ʠʟ ʢʦʣʝʮ 

ʦʢʘʟʘʣʦʩʴ ʥʝ ʩʦʚʩʝʤ ʢʨʫʛʣʳʤ. 

 
Voyager 2, ʟʘʧʫʱʝʥʥʳʡ ʨʘʥʴʰʝ Voyager 1, ʥʦ ʜʚʠʛʘʚʰʠʡʩʷ ʤʝʜʣʝʥʥʝʝ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʣʝʜʦʚʘʪʴ ʜʘʣʴʰʝ, ʢ ʋʨʘʥʫ ʠ ʅʝʧʪʫʥʫ, ʧʦʜʪʚʝʨʜʠʣ ʵʪʠ ʥʘʭʦʜʢʠ, ʢʦʛʜʘ ʧʨʦʰʝʣ 
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ʤʠʤʦ ʉʘʪʫʨʥʘ ʜʝʚʷʪʴ ʤʝʩʷʮʝʚ ʩʧʫʩʪʷ. ʅʦ ʩ ʧʨʠʪʦʢʦʤ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʷʚʠʣʠʩʴ ʠ ʥʦʚʳʝ 

ʟʘʛʘʜʢʠ. ʅʝʢʦʪʦʨʳʝ ʢʦʣʴʮʘʚʳʛʣʷʜʝʣʠ ʪʘʢ, ʙʫʜʪʦ ʟʘʧʣʝʪʝʥʳ ʚ ʢʦʩʠʯʢʫ; ʫ ʥʝʢʦʪʦʨʳʭ ʙʳʣʠ ʚʠʜʥʳ 

ʩʪʨʘʥʥʳʝ ʧʝʪʣʠ; ʥʘʰʣʠʩʴ ʪʘʢʞʝ ʥʝʧʦʣʥʳʝ ʢʦʣʴʮʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʣʠ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʜʫʛ, 

ʨʘʟʜʝʣʝʥʥʳʭ ʧʨʦʤʝʞʫʪʢʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʥʫʪʨʠ ʢʦʣʝʮ ʙʳʣʠ ʟʘʤʝʯʝʥʳ ʥʝʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ 

ʩʧʫʪʥʠʢʠ ʉʘʪʫʨʥʘ. ɼʦ ʧʨʦʣʝʪʦʚ çʚʦʷʜʞʝʨʦʚè ʟʝʤʥʳʝ ʘʩʪʨʦʥʦʤʳ ʟʥʘʣʠ ʜʝʚʷʪʴ ʣʫʥ ʉʘʪʫʨʥʘ[39], 

ʥʦ ʚʩʢʦʨʝ ʧʦʩʣʝ ʧʨʦʣʝʪʦʚ ʠʭ ʯʠʩʣʦ ʚʳʨʦʩʣʦ ʜʦ ʪʨʠʜʮʘʪʠ ʩ ʣʠʰʥʠʤ. ʉʝʛʦʜʥʷ ʠʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 62 

ʧʣʶʩ ʩʦʪʥʷ ʠʣʠ ʜʘʞʝ ʙʦʣʴʰʝ ʢʨʦʭʦʪʥʳʭ ʩʧʫʪʥʠʯʢʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʢʦʣʴʮʘʭ. ʀʟ ʚʩʝʛʦ ʵʪʦʛʦ 

ʤʥʦʞʝʩʪʚʘ 53 ʩʧʫʪʥʠʢʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʶʪ ʦʬʠʮʠʘʣʴʥʳʝ ʥʘʟʚʘʥʠʷ. ɿʦʥʜ Cassini, 

ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʦʨʙʠʪʝ ʚʦʢʨʫʛ ʉʘʪʫʨʥʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʝʤʥʳʤ ʘʩʪʨʦʥʦʤʘʤ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʠʪʦʢ 

ʜʘʥʥʳʭ ʦ ʧʣʘʥʝʪʝ, ʝʝ ʢʦʣʴʮʘʭ ʠ ʣʫʥʘʭ[40]. 

ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʣʝʮ ʉʘʪʫʨʥʘ ʦʙʲʷʩʥʷʶʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʦʙʣʠʟʦʩʪʠ ʝʛʦ ʣʫʥ. 

ʆʩʥʦʚʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʘʩʪʠʮʳ ʢʦʣʝʮ ʦʢʘʟʳʚʘʝʪ ʩʘʤ ʉʘʪʫʨʥ. ɼʘʣʝʝ ʧʦ 

ʩʪʝʧʝʥʠ ʟʥʘʯʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠʜʝʪ ʪʷʛʦʪʝʥʠʝ ʨʘʟʥʳʭ ʝʛʦ ʣʫʥ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʙʣʠʞʘʡʰʠʭ. 

ʊʘʢ ʯʪʦ ʭʦʪʷ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʣʝʮ, ʢʘʞʝʪʩʷ, ʥʝ ʩʚʷʟʘʥʳ ʩ ʨʝʟʦʥʘʥʩʘʤʠ ʩ ʦʩʥʦʚʥʳʤʠ ʩʧʫʪʥʠʢʘʤʠ 

ʧʣʘʥʝʪʳ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʦʥʠ ʦʢʘʞʫʪʩʷ ʩʚʷʟʘʥʳ ʩ ʤʝʥʝʝ ʢʨʫʧʥʳʤʠ, ʟʘʪʦ ʙʦʣʝʝ ʙʣʠʟʢʠʤʠ 

ʩʧʫʪʥʠʢʘʤʠ. ʕʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ʦʯʝʥʴ ʥʘʛʣʷʜʥʦ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʪʦʥʢʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʚʥʝʰʥʝʡ ʦʙʣʘʩʪʠ ʢʦʣʴʮʘ A. ɹʫʢʚʘʣʴʥʦ ʢʘʞʜʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʢʘʢʦʤʫ-ʥʠʙʫʜʴ ʨʝʟʦʥʘʥʩʫ ʩ ʣʫʥʘʤʠ ʇʘʥʜʦʨʦʡ ʠ ʇʨʦʤʝʪʝʝʤ, 

ʣʝʞʘʱʠʤʠ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪ ʙʣʠʟʣʝʞʘʱʝʛʦ ʢʦʣʴʮʘ F, ð ʢ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʳ ʝʱʝ 

ʚʝʨʥʝʤʩʷ. ɺ ʠʥʪʝʨʝʩʫʶʱʠʭ ʥʘʩ ʨʝʟʦʥʘʥʩʘʭ ʦʙʳʯʥʦ ʬʠʛʫʨʠʨʫʶʪ, ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʩʦʦʙʨʘʞʝʥʠʷʤ, ʜʚʘ ʩʦʩʝʜʥʠʭ ʮʝʣʳʭ ʯʠʩʣʘ ð ʢ ʧʨʠʤʝʨʫ, 28:27. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʧʦʢʘʟʘʥʘ ʚʥʝʰʥʷʷ ʛʨʘʥʠʮʘ ʢʦʣʴʮʘ A, ʘ ʥʘʢʣʦʥʥʳʝ ʙʝʣʳʝ ʣʠʥʠʠ ð ʵʪʦ ʦʙʣʘʩʪʠ, 

ʛʜʝ ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ ʙʦʣʴʰʝ ʩʨʝʜʥʝʡ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ ʫʢʘʟʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ 

ʣʠʥʠʷʤ ʨʝʟʦʥʘʥʩʳ: ʧʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ ʦʪʤʝʯʘʶʪ ʨʝʟʦʥʘʥʩʳ ʩ ʇʘʥʜʦʨʦʡ, ʩʧʣʦʰʥʳʝ ð ʩ 

ʇʨʦʤʝʪʝʝʤ. ʇʦ ʩʫʱʝʩʪʚʫ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚʩʝ ʟʘʤʝʪʥʳʝ ʣʠʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʟʦʥʘʥʩʥʳʤ 

ʦʨʙʠʪʘʤ. ʊʘʢʞʝ ʥʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʧʠʨʘʣʴʥʦʡ ʚʦʣʥʳ ʠʟʛʠʙʘ (BW) ʠ ʩʧʠʨʘʣʴʥʦʡ 

ʚʦʣʥʳ ʧʣʦʪʥʦʩʪʠ (DW), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʟʦʥʘʥʩʫ 8:5 ʝʱʝ ʩ ʦʜʥʦʡ ʣʫʥʦʡ ʉʘʪʫʨʥʘ ð ʄʠʥʘʩʦʤ. 

***  

ʂʦʣʴʮʦ F ʦʯʝʥʴ ʫʟʢʦʝ, ʠ ʵʪʦ ʩʪʘʚʠʪ ʘʩʪʨʦʥʦʤʦʚ ʚ ʪʫʧʠʢ, ʧʦʩʢʦʣʴʢʫ ʫʟʢʠʝ ʢʦʣʴʮʘ, ʝʩʣʠ ʦʥʠ ʥʝ 

ʧʦʜʚʝʨʞʝʥʳ ʚʥʝʰʥʠʤ ʚʣʠʷʥʠʷʤ, ʥʝʩʪʘʙʠʣʴʥʳ ʠ ʜʦʣʞʥʳ, ʧʦ ʠʜʝʝ, ʤʝʜʣʝʥʥʦ ʨʘʩʰʠʨʷʪʴʩʷ. 

ʋʯʝʥʳʝ ʧʳʪʘʣʠʩʴ ʵʪʦ ʦʙʲʷʩʥʠʪʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʇʘʥʜʦʨʳ ʠ ʇʨʦʤʝʪʝʷ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʯʝʨʪʳ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʥʝʧʦʥʷʪʥʳʤʠ. 
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ʕʪʘ ʧʨʦʙʣʝʤʘ ʚʧʝʨʚʳʝ ʧʨʦʷʚʠʣʘʩʴ ʚ ʩʚʷʟʠ ʩ ʜʨʫʛʦʡ ʧʣʘʥʝʪʦʡ, ʋʨʘʥʦʤ. ɼʦʣʛʦʝ 

ʚʨʝʤʷ ʉʘʪʫʨʥ ʙʳʣ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʣʘʥʝʪʦʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ (ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ, ʚʦʦʙʱʝ 

ʛʦʚʦʨʷ), ʫ ʢʦʪʦʨʦʡ ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʩʠʩʪʝʤʘ ʢʦʣʝʮ. ʅʦ ʚ 1977 ʛʦʜʫ ɼʞʝʡʤʩ ʕʣʣʠʦʪ, ʕʜʚʘʨʜ ɼʘʥʭʵʤ 

ʠ ɼʞʝʩʩʠʢʘ ʄʠʥʢ ʧʨʦʚʦʜʠʣʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʚʦʟʜʫʰʥʦʡ ʆʙʩʝʨʚʘʪʦʨʠʠ ʠʤʝʥʠ ʂʦʡʧʝʨʘ ð 

ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʘʤʦʣʝʪʝ, ʦʙʦʨʫʜʦʚʘʥʥʦʤ ʪʝʣʝʩʢʦʧʦʤ ʠ ʜʨʫʛʦʡ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ. ʀʭ 

ʮʝʣʴʶ ʙʳʣʦ ʫʟʥʘʪʴ ʧʦʙʦʣʴʰʝ ʦʙ ʘʪʤʦʩʬʝʨʝ ʋʨʘʥʘ. 

ʂʦʛʜʘ ʧʣʘʥʝʪʘ ʜʚʠʞʝʪʩʷ ʧʦ ʦʨʙʠʪʝ, ʦʥʘ ʠʥʦʛʜʘ ʧʨʦʭʦʜʠʪ ʧʝʨʝʜ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʟʚʝʟʜʦʡ, 

ʟʘʩʣʦʥʷʷ ʩʦʙʦʡ ʯʘʩʪʴ ʝʝ ʩʚʝʪʘ[41]; ʪʘʢʦʝ ʩʦʙʳʪʠʝ ʥʘʟʳʚʘʝʪʩʷ ʧʦʢʨʳʪʠʝʤ ʟʚʝʟʜʳ. ʀʟʤʝʨʷʷ 

ʚʠʜʠʤʳʡ ʧʦʪʦʢ ʩʚʝʪʘ ʦʪ ʟʚʝʟʜʳ, ʢʦʛʜʘ ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʪʫʩʢʥʝʝʪ, ʘ ʟʘʪʝʤ ʚʥʦʚʴ ʦʙʨʝʪʘʝʪ ʷʨʢʦʩʪʴ, 

ʘʩʪʨʦʥʦʤʳ ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʪʤʦʩʬʝʨʝ ʧʣʘʥʝʪʳ. ɼʣʷ ʵʪʦʛʦ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʢʨʠʚʳʝ 

ʙʣʝʩʢʘ ʟʚʝʟʜʳ, ʦʧʠʩʳʚʘʶʱʠʝ, ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠʟʣʫʯʘʝʤʦʛʦ ʝʶ ʩʚʝʪʘ ʨʘʟʥʳʭ ʜʣʠʥ 

ʚʦʣʥ. ɺ 1977 ʛʦʜʫ ʙʳʣʦ ʧʨʝʜʩʢʘʟʘʥʦ ʧʦʢʨʳʪʠʝ ʟʚʝʟʜʳ SAO 158687 ʋʨʘʥʦʤ; ʠʤʝʥʥʦ ʵʪʦ ʩʦʙʳʪʠʝ 

ʕʣʣʠʦʪ, ɼʘʥʭʵʤ ʠ ʄʠʥʢ ʧʣʘʥʠʨʦʚʘʣʠ ʥʘʙʣʶʜʘʪʴ. 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʥʘʙʣʶʜʝʥʠʡ ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʦʙ ʘʪʤʦʩʬʝʨʝ ʧʣʘʥʝʪʳ, ʥʦ ʠ ʦ 

ʣʶʙʳʭ ʦʙʲʝʢʪʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʝʝ ʦʨʙʠʪʝ, ʝʩʣʠ ʠʤ ʩʣʫʯʠʪʩʷ ʪʦʞʝ ʟʘʪʝʥʠʪʴ ʟʚʝʟʜʫ. ʇʦʣʫʯʝʥʥʘʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʢʨʠʚʘʷ ʙʣʝʩʢʘ ʧʦʢʘʟʘʣʘ ʩʝʨʠʶ ʠʟ ʧʷʪʠ ʢʨʦʭʦʪʥʳʭ ʧʨʦʚʘʣʦʚ ʝʱʝ ʜʦ ʦʩʥʦʚʥʦʛʦ 

ʩʦʙʳʪʠʷ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʙʣʝʩʢ ʟʚʝʟʜʳ ʩʠʣʴʥʦ ʩʥʠʟʠʣʩʷ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʝʨʠʶ ʧʨʦʚʘʣʦʚ 

ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʋʨʘʥ ʧʨʦʰʝʣ ʧʦ ʟʚʝʟʜʝ. ʆʜʥʦ ʪʘʢʦʝ ʩʥʠʞʝʥʠʝ ʙʣʝʩʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʧʨʦʩʪʦ 

ʢʨʦʭʦʪʥʳʤ ʩʧʫʪʥʠʢʦʤ ʧʣʘʥʝʪʳ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʩʧʫʪʥʠʢ ʜʦʣʞʝʥ ʦʢʘʟʘʪʴʩʷ ʪʦʯʥʦ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ ʚ 

ʥʫʞʥʦʝ ʚʨʝʤʷ ð ʧʨʠʯʝʤ ʜʚʘʞʜʳ. ʂʦʣʴʮʦ ʞʝ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʨʦʡʜʝʪ ʧʦ ʟʚʝʟʜʝ, ʠ ʥʠʢʘʢʠʭ 

ʩʣʫʯʘʡʥʳʭ ʩʦʚʧʘʜʝʥʠʡ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʵʪʦ ʩʦʙʳʪʠʝ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʢʨʠʚʦʡ ʙʣʝʩʢʘ. ʊʘʢ ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʨʘʟʫʤʥʳʤ ʦʙʲʷʩʥʝʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ ʪʘʢʦʝ: ʫ ʋʨʘʥʘ ʠʤʝʝʪʩʷ ʧʷʪʴ ʦʯʝʥʴ 

ʪʦʥʢʠʭ ʠ ʪʫʩʢʣʳʭ ʢʦʣʝʮ. 
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ʉʙʣʠʟʠʚʰʠʩʴ ʩ ʋʨʘʥʦʤ, çɺʦʷʜʞʝʨʳè ʧʦʜʪʚʝʨʜʠʣʠ ʵʪʫ ʪʝʦʨʠʶ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʟʘʬʠʢʩʠʨʦʚʘʚ ʥʘʣʠʯʠʝ ʫ ʧʣʘʥʝʪʳ ʢʦʣʝʮ. (ʅʘ ʩʝʛʦʜʥʷ ʠʭ ʠʟʚʝʩʪʥʦ 13.) ʆʥʠ ʦʙʥʘʨʫʞʠʣʠ ʪʘʢʞʝ, ʯʪʦ 

ʰʠʨʠʥʘ ʵʪʠʭ ʢʦʣʝʮ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʢʠʣʦʤʝʪʨʦʚ. ʊʘʢʘʷ ʰʠʨʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʤʘʣʦʡ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʫʟʢʦʝ ʢʦʣʴʮʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝʩʪʘʙʠʣʴʥʳʤ ʠ ʤʝʜʣʝʥʥʦ 

ʨʘʩʰʠʨʷʪʴʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʈʘʟʦʙʨʘʚʰʠʩʴ ʚ ʤʝʭʘʥʠʟʤʘʭ, ʟʘʩʪʘʚʣʷʶʱʠʭ ʫʟʢʦʝ ʢʦʣʴʮʦ 

ʨʘʩʰʠʨʷʪʴʩʷ, ʤʳ ʤʦʞʝʤ ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʝ ʚʨʝʤʷ ʞʠʟʥʠ ʫʟʢʦʛʦ ʢʦʣʴʮʘ. ʆʢʘʟʳʚʘʝʪʩʷ, ʢʦʣʴʮʘ 

ʋʨʘʥʘ ʥʝ ʜʦʣʞʥʳ ʧʨʦʜʝʨʞʘʪʴʩʷ ʚ ʪʘʢʦʤ ʚʠʜʝ ʙʦʣʝʝ 2500 ʣʝʪ. ɺʦʟʤʦʞʥʦ, ʵʪʠ ʢʦʣʴʮʘ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʤʝʥʝʝ 2500 ʣʝʪ ʥʘʟʘʜ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʣʠ ʦʯʝʥʴ ʙʣʠʟʢʦʝ ʧʦ ʚʨʝʤʝʥʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩʨʘʟʫ ʜʝʚʷʪʠ ʢʦʣʝʮ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʤʘʣʦʚʝʨʦʷʪʥʳʤ. ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʘʢʦʡ-ʪʦ ʜʨʫʛʦʡ ʬʘʢʪʦʨ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʢʦʣʴʮʘ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʨʘʩʰʠʨʷʪʴʩʷ. 

ɺ 1979 ʛʦʜʫ ʇʝʪʝʨ ɻʦʣʜʨʘʡʭ ʠ ʉʢʦʪʪ ʊʨʝʤʝʡʥ ʧʨʝʜʣʦʞʠʣʠ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʣʫʯʝʥʠʷ 

ʠʤʝʥʥʦ ʪʘʢʦʛʦ ʵʬʬʝʢʪʘ: ʵʪʦ ʩʧʫʪʥʠʢʠ-ʧʘʩʪʫʭʠ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʯʪʦ ʫʟʢʦʝ ʢʦʣʴʮʦ, ʦ ʢʦʪʦʨʦʤ ʠʜʝʪ ʨʝʯʴ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ (ʩʣʫʯʘʡʥʦ) ʩʣʝʛʢʘ 

ʚʥʫʪʨʠ ʦʨʙʠʪʳ ʥʝʙʦʣʴʰʦʛʦ ʩʧʫʪʥʠʢʘ. ʇʦ ʪʨʝʪʴʝʤʫ ʟʘʢʦʥʫ ʂʝʧʣʝʨʘ ʵʪʦʪ ʩʧʫʪʥʠʢ ʦʙʨʘʱʘʝʪʩʷ 

ʚʦʢʨʫʛ ʧʣʘʥʝʪʳ ʯʫʪʴ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʚʥʝʰʥʠʡ ʢʨʘʡ ʢʦʣʴʮʘ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʦ ʜʝʣʘʝʪ 

ʵʣʣʠʧʪʠʯʝʩʢʫʶ ʦʨʙʠʪʫ ʯʘʩʪʠʮʳ ʢʦʣʴʮʘ ʯʫʪʴ ʤʝʥʝʝ ʚʳʪʷʥʫʪʦʡ (ʙʦʣʝʝ ʦʢʨʫʛʣʦʡ), ʪʘʢ ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʯʘʩʪʠʮʘ ʫʜʘʣʷʝʪʩʷ ʦʪ ʧʣʘʥʝʪʳ, ʯʫʪʴ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɺʳʛʣʷʜʠʪ ʵʪʦ ʪʘʢ, ʙʫʜʪʦ ʩʧʫʪʥʠʢ ʦʪʪʘʣʢʠʚʘʝʪ ʢʦʣʴʮʦ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʪʘʢʦʡ ʵʬʬʝʢʪ ʜʘʝʪ 

ʜʝʡʩʪʚʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ, ʟʘʤʝʜʣʷʶʱʠʭ ʯʘʩʪʠʮʳ ʢʦʣʴʮʘ. 

ɺʩʝ ʵʪʦ ʦʯʝʥʴ ʭʦʨʦʰʦ, ʥʦ ʪʘʢʦʡ ʩʧʫʪʥʠʢ ʜʝʟʦʨʛʘʥʠʟʫʝʪ ʠ ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʢʦʣʴʮʘ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʚʥʫʪʨʝʥʥʠʡ ʢʨʘʡ. ʈʝʰʝʥʠʝ: ʜʦʙʘʚʠʪʴ ʝʱʝ ʦʜʥʫ ʣʫʥʫ, ʥʘ ʵʪʦʪ ʨʘʟ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʥʫʪʨʠ ʢʦʣʴʮʘ. ʆʥʘ ʙʫʜʝʪ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʪʴ ʥʘ ʝʛʦ ʚʥʫʪʨʝʥʥʶʶ 

ʢʨʦʤʢʫ, ʥʦ ʪʝʧʝʨʴ ʣʫʥʘ ʜʚʠʞʝʪʩʷ ʯʫʪʴ ʙʳʩʪʨʝʝ ʢʦʣʴʮʘ ʠ ʧʦʪʦʤʫ ʩʪʨʝʤʠʪʩʷ ʨʘʟʦʛʥʘʪʴ ʝʛʦ ʯʘʩʪʠʮʳ 

ʜʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ. ʈʘʟʦʛʥʘʚʰʠʩʴ, ʦʥʠ ʦʪʦʜʚʠʛʘʶʪʩʷ ʦʪ ʧʣʘʥʝʪʳ ð ʘ ʚʳʛʣʷʜʠʪ ʵʪʦ ʦʧʷʪʴ 

ʞʝ ʪʘʢ, ʙʫʜʪʦ ʣʫʥʘ ʦʪʪʘʣʢʠʚʘʝʪ ʦʪ ʩʝʙʷ ʢʦʣʴʮʦ. 

ɽʩʣʠ ʞʝ ʫʟʢʦʝ ʢʦʣʴʮʦ ʟʘʞʘʪʦ ʤʝʞʜʫ ʜʚʫʤʷ ʥʝʙʦʣʴʰʠʤʠ ʣʫʥʘʤʠ, ʵʪʠ ʵʬʬʝʢʪʳ ʩʫʤʤʠʨʫʶʪʩʷ, ʠ 

ʢʦʣʴʮʦ ʢʘʢ ʙʳ ʟʘʞʠʤʘʝʪʩʷ ʤʝʞʜʫ ʦʨʙʠʪʘʤʠ ʩʧʫʪʥʠʢʦʚ. ʕʪʦ ʢʦʤʧʝʥʩʠʨʫʝʪ ʣʶʙʳʝ ʜʨʫʛʠʝ 

ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʚʳʟʚʘʣʠ ʙʳ ʝʛʦ ʨʘʩʰʠʨʝʥʠʝ. ʊʘʢʠʝ ʣʫʥʳ ʥʘʟʳʚʘʶʪ 

ʩʧʫʪʥʠʢʘʤʠ-ʧʘʩʪʫʭʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʩʜʝʨʞʠʚʘʶʪ ʠ ʥʘʧʨʘʚʣʷʶʪ ʢʦʣʴʮʦ, ʢʘʢ ʧʘʩʪʫʭ ʥʘʧʨʘʚʣʷʝʪ 

ʩʚʦʶ ʦʪʘʨʫ. ɺʦʟʤʦʞʥʦ, ʪʝʨʤʠʥ çʩʧʫʪʥʠʢʠ-ʦʚʯʘʨʢʠè ʧʦʜʦʰʝʣ ʙʳ ʣʫʯʰʝ, ʥʦ ʛʣʘʛʦʣ çʧʘʩʪʠè 

ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪ ʪʦ, ʯʝʤ ʟʘʥʠʤʘʶʪʩʷ ʵʪʠ ʣʫʥʳ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʥʘ ʪʦʡ ʯʘʩʪʠ ʢʦʣʴʮʘ, ʢʦʪʦʨʘʷ ʩʣʝʜʫʝʪ ʟʘ ʚʥʫʪʨʝʥʥʝʡ ʣʫʥʦʡ ʠ ʦʙʛʦʥʷʝʪ ʚʥʝʰʥʶʶ, ʧʦʷʚʣʷʝʪʩʷ 

ʩʚʦʝʦʙʨʘʟʥʘʷ ʨʷʙʴ, ʢʦʪʦʨʘʷ ʚʩʢʦʨʝ ʟʘʪʫʭʘʝʪ ʠʟ-ʟʘ ʩʪʦʣʢʥʦʚʝʥʠʡ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʢʦʣʴʮʘ. 

ʂʦʛʜʘ Voyager 2 ʜʦʙʨʘʣʩʷ ʜʦ ʋʨʘʥʘ, ʦʜʠʥ ʠʟ ʝʛʦ ʩʥʠʤʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʣʴʮʦ Ů ʋʨʘʥʘ 

ʘʢʢʫʨʘʪʥʦ ʚʧʠʩʘʥʦ ʤʝʞʜʫ ʦʨʙʠʪʘʤʠ ʜʚʫʭ ʝʛʦ ʣʫʥ ð ʆʬʝʣʠʠ ʠ ʂʦʨʜʝʣʠʠ. (ʂʦʣʴʮʘ ʋʨʘʥʘ 

ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʪʨʦʯʥʳʤʠ ʛʨʝʯʝʩʢʠʤʠ ʙʫʢʚʘʤʠ, ʠ Ů ð ʵʪʦ ʙʫʢʚʘ ʵʧʩʠʣʦʥ.) ʊʝʦʨʠʷ ɻʦʣʜʨʘʡʭʘ ʠ 

ʊʨʝʤʝʡʥʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. ʈʝʟʦʥʘʥʩʳ ʟʜʝʩʴ ʪʦʞʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ. ɺʥʝʰʥʠʡ ʢʨʘʡ 

ʢʦʣʴʮʘ Ů ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʦʥʘʥʩʫ 14:13 ʩ ʆʬʝʣʠʝʡ, ʘ ʚʥʫʪʨʝʥʥʠʡ ð ʨʝʟʦʥʘʥʩʫ 24:25 ʩ 

ʂʦʨʜʝʣʠʝʡ. 

ʂʦʣʴʮʦ F ʉʘʪʫʨʥʘ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʧʦʣʦʞʝʥʦ ʤʝʞʜʫ ʦʨʙʠʪʘʤʠ ʇʘʥʜʦʨʳ ʠ ʇʨʦʤʝʪʝʷ; 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʚʪʦʨʦʡ ʧʨʠʤʝʨ ʩʧʫʪʥʠʢʦʚ-ʧʘʩʪʫʭʦʚ. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʠʪʫʘʮʠʷ 

ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʦʣʴʮʦ F ʫʜʠʚʠʪʝʣʴʥʦ ʜʠʥʘʤʠʯʥʦ. ʅʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ Voyager 

1 ʚ ʥʦʷʙʨʝ 1980 ʛʦʜʘ, ʥʘ ʢʦʣʴʮʝ F ʚʠʜʥʳ ʢʘʢʠʝ-ʪʦ ʩʛʫʱʝʥʠʷ, ʧʝʪʣʠ ʠ ʜʘʞʝ ʩʝʛʤʝʥʪ ʩ ʧʝʨʝʚʠʪʳʤʠ 

çʧʨʷʜʷʤʠè, ʧʦʭʦʞʠʡ ʥʘ ʜʣʠʥʥʫʶ ʢʦʩʠʯʢʫ. ɸ ʚ ʘʚʛʫʩʪʝ 1981 ʛʦʜʘ, ʢʦʛʜʘ ʤʠʤʦ ʧʣʘʥʝʪʳ ʧʨʦʭʦʜʠʣ 

Voyager 2, ʧʦʯʪʠ ʥʠʯʝʛʦ ʵʪʦʛʦ ʫʞʝ ʥʝ ʙʳʣʦ ʚʠʜʥʦ, ʥʘʙʣʶʜʘʣʘʩʴ ʪʦʣʴʢʦ ʦʜʥʘ çʢʦʩʠʯʢʘè. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʩʪʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʯʝʟʣʠ ʤʝʞʜʫ ʜʚʫʤʷ ʩʙʣʠʞʝʥʠʷʤʠ, ʯʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʢʦʣʴʮʦ F ʩʧʦʩʦʙʥʦ ʠʟʤʝʥʠʪʴ ʬʦʨʤʫ ʚʩʝʛʦ ʟʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʠ ʧʨʝʭʦʜʷʱʠʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʪʘʢʞʝ ʚʳʟʳʚʘʶʪʩʷ ʜʝʡʩʪʚʠʝʤ 

ʇʘʥʜʦʨʳ ʠ ʇʨʦʤʝʪʝʷ. ɺʦʣʥʳ, ʧʦʨʦʞʜʝʥʥʳʝ ʪʝʩʥʳʤ ʩʙʣʠʞʝʥʠʝʤ ʣʫʥ, ʥʝ ʟʘʪʫʭʘʶʪ ʧʦʣʥʦʩʪʴʶ, ʠ 

ʩʣʝʜʳ ʦʪ ʥʠʭ ʦʩʪʘʶʪʩʷ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʧʨʦʭʦʜʘ ʩʧʫʪʥʠʢʘ. ʕʪʦ ʜʝʣʘʝʪ ʜʠʥʘʤʠʢʫ ʢʦʣʴʮʘ ʙʦʣʝʝ 

ʩʣʦʞʥʦʡ, ʠ ʵʪʦ ʦʟʥʘʯʘʝʪ ʪʘʢʞʝ, ʯʪʦ ʘʢʢʫʨʘʪʥʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʫʟʢʦʝ ʢʦʣʴʮʦ 

ʫʜʝʨʞʠʚʘʶʪ ʥʘ ʤʝʩʪʝ ʩʧʫʪʥʠʢʠ-ʧʘʩʪʫʭʠ, ʷʚʣʷʝʪʩʷ ʩʣʠʰʢʦʤ ʫʧʨʦʱʝʥʥʳʤ. ɹʦʣʝʝ ʪʦʛʦ, 

ʦʨʙʠʪʘ ʇʨʦʤʝʪʝʷ ʭʘʦʪʠʯʥʘ ʠʟ-ʟʘ ʨʝʟʦʥʘʥʩʘ 121:118 ʩ ʇʘʥʜʦʨʦʡ, ʥʦ ʪʦʣʴʢʦ ʇʨʦʤʝʪʝʡ ʚʥʦʩʠʪ ʩʚʦʡ 

ʚʢʣʘʜ ʚ ʩʜʝʨʞʠʚʘʥʠʝ ʢʦʣʴʮʘ F. ʊʘʢ ʯʪʦ, ʭʦʪʷ ʪʝʦʨʠʷ ʩʧʫʪʥʠʢʦʚ-ʧʘʩʪʫʭʦʚ ʦʙʲʷʩʥʷʝʪ ʚ ʢʘʢʦʡ-ʪʦ 

ʩʪʝʧʝʥʠ ʫʟʦʩʪʴ ʢʦʣʴʮʘ F, ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʢʦʥʝʮ ʠʩʪʦʨʠʠ. 
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ʄʦʞʥʦ ʝʱʝ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʚʥʫʪʨʝʥʥʠʡ ʠ ʚʥʝʰʥʠʡ ʢʨʘʷ ʢʦʣʴʮʘ F ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʟʦʥʘʥʩʘʤ. 

ʄʘʣʦ ʪʦʛʦ, ʩʘʤʳʝ ʩʠʣʴʥʳʝ ʨʝʟʦʥʘʥʩʳ ʦʢʦʣʦ ʢʦʣʴʮʘ F ʩʚʷʟʘʥʳ ʩ ʜʚʫʤʷ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʤʠ 

ʣʫʥʘʤʠ ð ʗʥʫʩʦʤ ʠ ʕʧʠʤʝʪʠʝʤ. ʋ ʵʪʠʭ ʣʫʥ ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʩʪʨʘʥʥʦʩʪʠ ʚ ʧʦʚʝʜʝʥʠʠ: ʦʥʠ 

ʩʦʦʨʙʠʪʘʣʴʥʳ. ɹʫʢʚʘʣʴʥʦ ʵʪʦʪ ʪʝʨʤʠʥ ʜʦʣʞʝʥ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʦʥʠ çʜʝʣʷʪ ʦʜʥʫ ʦʨʙʠʪʫè, ʠ ʚ 

ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʪʘʢ ʠ ʦʙʩʪʦʠʪ ʜʝʣʦ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʦʨʙʠʪʘ ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʩʧʫʪʥʠʢʦʚ 

ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʦʨʙʠʪʘ ʜʨʫʛʦʛʦ. ɺʥʫʪʨʝʥʥʠʡ ʩʧʫʪʥʠʢ, ʧʦʩʢʦʣʴʢʫ ʦʥ 

ʜʚʠʞʝʪʩʷ ʙʳʩʪʨʝʝ, ʩʪʦʣʢʥʫʣʩʷ ʙʳ ʩ ʚʥʝʰʥʠʤ, ʝʩʣʠ ʙʳ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʦʩʪʘʚʘʣʩʷ ʥʘ ʩʚʦʝʡ 

ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʦʨʙʠʪʝ. ʆʜʥʘʢʦ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʢʘʞʜʳʝ ʯʝʪʳʨʝ ʛʦʜʘ. ɺʦʪ ʧʦʯʝʤʫ ʷ ʦʙʦʟʥʘʯʠʣ ʠʭ ʢʘʢ çʚʥʫʪʨʝʥʥʠʡè ʠ çʚʥʝʰʥʠʡè, ʘ 

ʢʦʪʦʨʳʡ ʠʟ ʥʠʭ ʢʦʪʦʨʳʡ, ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ[42]. 

ʇʦʜʦʙʥʳʝ ʨʝʛʫʣʷʨʥʳʝ ʧʝʨʝʩʪʘʥʦʚʢʠ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʥʝ ʧʦʭʦʞʠ ʥʘ ʘʢʢʫʨʘʪʥʳʝ ʵʣʣʠʧʩʳ, 

ʢʦʪʦʨʳʝ ʨʠʩʦʚʘʣ ʂʝʧʣʝʨ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʵʣʣʠʧʩʳ ð ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʨʙʠʪʳ ʚ ʜʠʥʘʤʠʢʝ 

ʩʠʩʪʝʤʳ ʜʚʫʭ ʪʝʣ. ʂʦʛʜʘ ʥʘ ʩʮʝʥʝ ʧʦʷʚʣʷʝʪʩʷ ʪʨʝʪʴʝ ʪʝʣʦ, ʦʨʙʠʪʳ ʤʝʥʷʶʪ ʬʦʨʤʫ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʝ ʪʨʝʪʴʝʛʦ ʪʝʣʘ ʜʦʩʪʘʪʦʯʥʦ ʥʝʚʝʣʠʢʦ, ʯʪʦʙʳ ʝʛʦ ʤʦʞʥʦ 

ʙʳʣʦ ʠʛʥʦʨʠʨʦʚʘʪʴ, ʪʘʢ ʯʪʦ ʢʘʞʜʘʷ ʣʫʥʘ ʜʚʠʞʝʪʩʷ ʜʦʚʦʣʴʥʦ ʪʦʯʥʦ ʧʦ ʵʣʣʠʧʩʫ, ʢʘʢ ʝʩʣʠ ʙʳ 

ʜʨʫʛʦʡ ʣʫʥʳ ʥʘ ʪʦʡ ʞʝ ʦʨʙʠʪʝ ʥʝ ʙʳʣʦ. ʅʦ ʢʦʛʜʘ ʣʫʥʳ ʩʙʣʠʞʘʶʪʩʷ, ʪʘʢʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ 

ʧʝʨʝʩʪʘʝʪ ʦʪʨʘʞʘʪʴ ʨʝʘʣʴʥʫʶ ʢʘʨʪʠʥʫ. ʉʧʫʪʥʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠ ð ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ð 

ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ, ʪʘʢ ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʧʦʧʘʜʘʝʪ ʥʘ ʦʨʙʠʪʫ, ʛʜʝ ʨʘʥʴʰʝ ʥʘʭʦʜʠʣʩʷ ʚʪʦʨʦʡ. ɺ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʠʩʪʠʥʥʘʷ ʦʨʙʠʪʘ ʢʘʞʜʦʛʦ ʩʧʫʪʥʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʢʘʢ ʜʚʘ ʵʣʣʠʧʩʘ, 

ʩʤʝʥʷʶʱʠʝ ʦʜʠʥ ʜʨʫʛʦʡ, ʩ ʢʦʨʦʪʢʦʡ ʧʝʨʝʭʦʜʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʆʙʘ ʩʧʫʪʥʠʢʘ 

ʦʙʨʘʱʘʶʪʩʷ ʧʦ ʪʘʢʠʤ ʦʨʙʠʪʘʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʜʚʫʭ ʵʣʣʠʧʩʘʭ. ɸ ʧʝʨʝʭʦʜ ʦʥʠ 

ʩʦʚʝʨʰʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

***  

ʂʦʣʴʮʘ ʉʘʪʫʨʥʘ ʠʟʚʝʩʪʥʳ ʩʦ ʚʨʝʤʝʥ ɻʘʣʠʣʝʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʘʤ ʦʥ ʥʝ ʟʥʘʣ ʚ ʪʦʯʥʦʩʪʠ, 

ʯʪʦ ʦʥʠ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ. ʂʦʣʴʮʘ ʋʨʘʥʘ ʧʦʧʘʣʠ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʘʩʪʨʦʥʦʤʦʚ ʚ 1979 ʛʦʜʫ. ʄʳ 

ʩʝʛʦʜʥʷ ʟʥʘʝʤ, ʯʪʦ ʖʧʠʪʝʨ ʠ ʅʝʧʪʫʥ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʪʫʩʢʣʳʤʠ ʩʠʩʪʝʤʘʤʠ ʢʦʣʝʮ. ʀ ʜʘʞʝ 

ʩʧʫʪʥʠʢ ʉʘʪʫʨʥʘ ʈʝʷ, ʚʦʟʤʦʞʥʦ, ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʦʯʝʥʴ ʨʘʟʨʝʞʝʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʣʝʮ. 

ɹʦʣʝʝ ʪʦʛʦ, ʚ 2009 ʛʦʜʫ ɼʫʛʣʘʩ ʍʵʤʠʣʪʦʥ ʠ ʄʘʡʢʣ ʉʢʨʫʪʩʢʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʫ ʉʘʪʫʨʥʘ ʝʩʪʴ 

ʧʦʠʩʪʠʥʝ ʛʠʛʘʥʪʩʢʦʝ, ʥʦ ʦʯʝʥʴ ʪʫʩʢʣʦʝ ʢʦʣʴʮʦ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʪʝʭ, ʯʪʦ ʚʠʜʝʣʠ ɻʘʣʠʣʝʡ ʠ 

çɺʦʷʜʞʝʨʳè. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʥʝ ʟʘʤʝʪʠʣʠ ʵʪʦ ʢʦʣʴʮʦ ʦʪʯʘʩʪʠ ʧʦʪʦʤʫ, ʯʪʦ ʚʠʜʠʤʳʤ ʦʥʦ 

ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʩʚʝʪʝ. ɽʛʦ ʚʥʫʪʨʝʥʥʠʡ ʢʨʘʡ ʦʪʩʪʦʠʪ ʧʨʠʤʝʨʥʦ ʥʘ ʰʝʩʪʴ 

ʤʠʣʣʠʦʥʦʚ ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʧʣʘʥʝʪʳ, ʘ ʚʥʝʰʥʠʡ ʫʜʘʣʝʥ ʦʪ ʥʝʝ ʥʘ 18 ʤʠʣʣʠʦʥʦʚ ʢʠʣʦʤʝʪʨʦʚ. ɺ 

ʧʨʝʜʝʣʘʭ ʢʦʣʴʮʘ ʦʙʨʘʱʘʝʪʩʷ ʩʧʫʪʥʠʢʉʘʪʫʨʥʘ ʌʝʙʘ, ʠ ʦʯʝʥʴ ʤʦʞʝʪ ʙʳʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʦʤʫ 

ʩʧʫʪʥʠʢʫ ʢʦʣʴʮʦ ʦʙʷʟʘʥʦ ʩʚʦʠʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ. ʕʪʦ ʦʯʝʥʴ ʨʘʟʨʝʞʝʥʥʦʝ ʢʦʣʴʮʦ ʩʦʩʪʦʠʪ ʠʟ ʣʴʜʘ 

ʠ ʧʳʣʠ; ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʦʥʦ ʤʦʞʝʪ ʧʦʤʦʯʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʜʘʚʥʝʡ ʟʘʛʘʜʢʝ ð 

ʪʝʤʥʦʡ ʩʪʦʨʦʥʝ ʗʧʝʪʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʥʘ ʧʦʣʦʚʠʥʘ ʩʧʫʪʥʠʢʘ ʗʧʝʪ ʟʘʤʝʪʥʦ ʷʨʯʝ ʜʨʫʛʦʡ ð ʵʪʦʪ 

ʬʘʢʪ ʩʪʘʚʠʣ ʘʩʪʨʦʥʦʤʦʚ ʚ ʪʫʧʠʢ ʧʨʠʤʝʨʥʦ ʩ 1700 ʛʦʜʘ, ʢʦʛʜʘ ʂʘʩʩʠʥʠ ʧʝʨʚʳʤ ʦʙʨʘʪʠʣ ʥʘ ʥʝʛʦ 

ʚʥʠʤʘʥʠʝ. ʊʝʧʝʨʴ ʢʘʞʝʪʩʷ ʚʝʨʦʷʪʥʳʤ, ʯʪʦ ʗʧʝʪ ʩʦʙʠʨʘʝʪ ʥʘ ʩʝʙʷ ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ ʛʠʛʘʥʪʩʢʦʛʦ 

ʢʦʣʴʮʘ. 

ɺ 2015 ʛʦʜʫ ʄʵʪʴʶ ʂʝʥʚʦʨʪʠ ʠ ʕʨʠʢ ʄʘʤʘʝʢ ʦʙʲʷʚʠʣʠ, ʯʪʦ ʫ ʜʘʣʝʢʦʡ ʵʢʟʦʧʣʘʥʝʪʳ, 

ʦʙʨʘʱʘʶʱʝʡʩʷ ʚʦʢʨʫʛ ʟʚʝʟʜʳ J1407, ʠʤʝʝʪʩʷ ʩʠʩʪʝʤʘ ʢʦʣʝʮ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʪʦʨʦʡ ʩʠʩʪʝʤʘ 

ʉʘʪʫʨʥʘ ʢʘʞʝʪʩʷ ʙʣʝʜʥʦʡ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ, ʜʘʞʝ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʦʙʥʘʨʫʞʝʥʥʦʝ ʥʝʜʘʚʥʦ ʚʥʝʰʥʝʝ ʢʦʣʴʮʦ. ʕʪʠ ʢʦʣʴʮʘ, ʧʦʜʦʙʥʦ ʢʦʣʴʮʘʤ ʋʨʘʥʘ, ʦʪʢʨʳʪʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʬʣʫʢʪʫʘʮʠʡ ʥʘ ʢʨʠʚʦʡ ʙʣʝʩʢʘ (ʢʩʪʘʪʠ ʛʦʚʦʨʷ, ʵʪʦ ʦʩʥʦʚʥʦʡ ʤʝʪʦʜ 

ʦʙʥʘʨʫʞʝʥʠʷ ʵʢʟʦʧʣʘʥʝʪ, ʩʤ. ʛʣʘʚʫ 13). ʂʦʛʜʘ ʧʣʘʥʝʪʘ ʧʨʦʭʦʜʠʪ ʧʦ ʜʠʩʢʫ ʟʚʝʟʜʳ (ʪʨʘʥʟʠʪ), 

ʩʚʝʪ ʟʚʝʟʜʳ ʥʝʩʢʦʣʴʢʦ ʪʫʩʢʥʝʝʪ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʩʣʘʙʣʝʥʠʝ ʙʣʝʩʢʘ ʟʚʝʟʜʳ ʧʦʚʪʦʨʷʣʦʩʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʤʝʩʷʮʝʚ, ʥʦ ʢʘʞʜʦʝ ʩʦʙʳʪʠʝ (ʟʘʪʝʤʥʝʥʠʝ) ʙʳʣʦ ʜʦʚʦʣʴʥʦ ʢʦʨʦʪʢʠʤ. ʀʟ ʵʪʦʛʦ 

ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʣʠʥʠʶ ʟʨʝʥʠʷ ʦʪ ʵʪʦʡ ʟʚʝʟʜʳ ʢ ɿʝʤʣʝ, ʜʦʣʞʥʦ ʙʳʪʴ, ʧʝʨʝʩʝʢʣʘ ʢʘʢʘʷ-ʪʦ 

ʵʢʟʦʧʣʘʥʝʪʘ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʦʣʴʮʘʤʠ. ɺ ʥʘʠʣʫʯʰʝʡ ʤʦʜʝʣʠ ʧʦʣʫʯʠʣʘʩʴ ʩʠʩʪʝʤʘ ʠʟ 37 

ʢʦʣʝʮ, ʨʘʜʠʫʩ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 0,6 ʘ.ʝ. (90 ʤʠʣʣʠʦʥʦʚ ʢʠʣʦʤʝʪʨʦʚ). ʉʘʤʘ ʵʢʟʦʧʣʘʥʝʪʘ ʧʦʢʘ ʥʝ 

ʦʙʥʘʨʫʞʝʥʘ, ʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʧʨʠʤʝʨʥʦ ʚ 10ï40 ʨʘʟ ʤʘʩʩʠʚʥʝʝ ʖʧʠʪʝʨʘ. ʏʠʩʪʳʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚ ʩʠʩʪʝʤʝ ʢʦʣʝʮ ʧʨʦʱʝ ʚʩʝʛʦ ʦʙʲʷʩʥʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝʤ ʵʢʟʦʣʫʥʳ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ 

ʪʘʢʞʝ ʤʦʞʥʦ ʦʮʝʥʠʪʴ. 
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ɺ 2014 ʛʦʜʫ ʝʱʝ ʦʜʥʘ ʩʠʩʪʝʤʘ ʢʦʣʝʮ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʚ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʚʝʨʦʷʪʥʦʤ ʤʝʩʪʝ: ʚʦʢʨʫʛ ʘʩʪʝʨʦʠʜʘ (10199) ʍʘʨʠʢʣʦ ð ʤʘʣʦʛʦ ʪʝʣʘ, ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʢ ʪʠʧʫ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʢʝʥʪʘʚʨʦʚ[43]. ʕʪʦ ʪʝʣʦ ʦʙʨʘʱʘʝʪʩʷ ʤʝʞʜʫ ʉʘʪʫʨʥʦʤ ʠ ʋʨʘʥʦʤ ʠ ʷʚʣʷʝʪʩʷ 

ʢʨʫʧʥʝʡʰʠʤ ʠʟʚʝʩʪʥʳʤ ʢʝʥʪʘʚʨʦʤ. ɽʛʦ ʢʦʣʴʮʘ ʧʨʦʷʚʠʣʠ ʩʝʙʷ ʜʚʫʤʷ ʣʝʛʢʠʤʠ ʩʥʠʞʝʥʠʷʤʠ 

ʷʨʢʦʩʪʠ ʚ ʩʝʨʠʠ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʍʘʨʠʢʣʦ ʟʘʩʣʦʥʷʣ ʩʦʙʦʡ (ʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʤ ʞʘʨʛʦʥʝ 

ð ʧʦʢʨʳʚʘʣ) ʨʘʟʣʠʯʥʳʝ ʟʚʝʟʜʳ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʵʪʠʭ ʚʧʘʜʠʥʦʢ ʥʘ ʛʨʘʬʠʢʝ ʙʣʠʟʢʦ ʚʩʝ 

ʢ ʪʦʤʫ ʞʝ ʵʣʣʠʧʩʫ ʩ ʍʘʨʠʢʣʦ ʚʦʟʣʝ ʮʝʥʪʨʘ; ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʜʚʫʭ ʙʣʠʟʢʠʭ ʢʦʣʝʮ ʥʘ 

ʧʦʯʪʠ ʢʨʫʛʦʚʳʭ ʦʨʙʠʪʘʭ, ʧʣʦʩʢʦʩʪʴ ʢʦʪʦʨʳʭ ʚʠʜʥʘ ʥʘʤ ʧʦʜ ʫʛʣʦʤ. ʆʜʥʦ ʠʟ ʢʦʣʝʮ ʠʤʝʝʪ ʨʘʜʠʫʩ 

391 ʢʠʣʦʤʝʪʨ ʠ ʰʠʨʠʥʫ ʦʢʦʣʦ ʩʝʤʠ ʢʠʣʦʤʝʪʨʦʚ; ʟʘʪʝʤ ʠʜʝʪ ʜʝʚʷʪʠʢʠʣʦʤʝʪʨʦʚʳʡ ʧʨʦʤʝʞʫʪʦʢ ʜʦ 

ʚʪʦʨʦʛʦ ʢʦʣʴʮʘ ʨʘʜʠʫʩʦʤ 405 ʢʠʣʦʤʝʪʨʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʫʞʝ ʧʦʥʷʪʥʦ, ʯʪʦ ʩʠʩʪʝʤʳ ʢʦʣʝʮ ʚ ʢʦʩʤʦʩʝ ʚʩʪʨʝʯʘʶʪʩʷ, ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʦʡ ʩʣʫʯʘʡʥʦʩʪʴʶ. ʅʦ ʢʘʢ ʞʝ ʬʦʨʤʠʨʫʶʪʩʷ ʢʦʣʴʮʘ? ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʝ 

ʪʝʦʨʠʠ. ʆʥʠ ʤʦʛʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠʟ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʛʘʟʦʚʦʛʦ ʜʠʩʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʧʣʘʥʝʪʦʡ; ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʦʩʪʘʪʢʘʤʠ ʣʫʥʳ, ʨʘʟʙʠʪʦʡ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ; ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʦʩʪʘʪʢʘʤʠ ʣʫʥʳ, ʧʦʜʦʰʝʜʰʝʡ ʢ ʧʣʘʥʝʪʝ ʙʣʠʞʝ ʧʨʝʜʝʣʘ ʈʦʰʘ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʠʣʠʚʥʳʝ 

ʩʠʣʳ ʧʨʝʚʳʰʘʶʪ ʧʨʦʯʥʦʩʪʴ ʢʘʤʥʷ, ʠ ʨʘʟʨʫʰʝʥʥʦʡ ʠʤʠ. 

ʇʦʡʤʘʪʴ ʩʠʩʪʝʤʫ ʢʦʣʝʮ ʚ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʘʥʩʦʚ ʤʘʣʦ, ʭʦʪʷ ʦʪʢʨʳʪʠʝ ʂʝʥʚʦʨʪʠ ʠ 

ʄʘʤʘʝʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦ ʚ ʧʨʠʥʮʠʧʝ ʚʦʟʤʦʞʥʦ, ʥʦ ʧʨʠ ʵʪʦʤ ʤʳ ʧʦʣʫʯʠʤ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ 

ʤʛʥʦʚʝʥʥʳʡ ʩʥʠʤʦʢ. ɺʝʩʴ ʧʨʦʮʝʩʩ ʟʘʥʠʤʘʝʪ ʥʝ ʦʜʥʫ ʪʳʩʷʯʫ ʣʝʪ, ʠ ʥʘʙʣʶʜʘʪʴ ʝʛʦ ʮʝʣʠʢʦʤ 

ʥʠʢʘʢʠʭ ʞʠʟʥʝʡ ʥʝ ʭʚʘʪʠʪ. ɿʘʪʦ ʤʳ ʤʦʞʝʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ, ʩʜʝʣʘʪʴ ʧʨʝʜʩʢʘʟʘʥʠʷ ʠ ʩʨʘʚʥʠʪʴ ʠʭ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʙʣʶʜʝʥʠʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʯʝʤ-ʪʦ ʥʘʧʦʤʠʥʘʝʪ ʧʦʠʩʢʠ ʦʢʘʤʝʥʝʣʦʩʪʝʡ ʚ ʥʝʙʝʩʘʭ. ʂʘʞʜʘʷ çʦʢʘʤʝʥʝʣʦʩʪʴè ʨʘʩʩʢʘʟʳʚʘʝʪ ʥʘʤ ʦ 

ʪʦʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʨʦʰʣʦʤ, ʥʦ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʘ ʛʠʧʦʪʝʟʘ. ɸ 

ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʣʝʜʩʪʚʠʷʭ ʠʟ ʵʪʦʡ ʛʠʧʦʪʝʟʳ, ʚʘʤ ʧʦʪʨʝʙʫʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʫʤʦʟʘʢʣʶʯʝʥʠʷ ʠʣʠ, ʯʪʦ ʝʱʝ ʣʫʯʰʝ, ʪʝʦʨʝʤʳ. 

 

ɿʚʝʟʜʳ ʂʦʟʠʤʦ ʄʝʜʠʯʠ 
ʇʦʩʢʦʣʴʢʫ ʷ, ʢʘʢ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʴ, ʜʦʣʞʝʥ ʥʘʟʚʘʪʴ ʵʪʠ ʥʦʚʳʝ ʧʣʘʥʝʪʳ, ʷ ʞʝʣʘʶ, ʚ 

ʧʦʜʨʘʞʘʥʠʝ ʚʝʣʠʢʠʤ ʤʫʜʨʝʮʘʤ, ʧʦʤʝʩʪʠʚʰʠʤ ʩʨʝʜʠ ʟʚʝʟʜ ʩʘʤʳʭ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʛʝʨʦʝʚ ʪʦʛʦ 

ʚʨʝʤʝʥʠ, ʧʦʩʚʷʪʠʪʴ ʠʭ ʩʚʝʪʣʝʡʰʝʤʫ ʛʝʨʮʦʛʫ (ʂʦʟʠʤʦ II ʜʝ ʄʝʜʠʯʠ, ʚʝʣʠʢʦʤʫ ʛʝʨʮʦʛʫ 

ʊʦʩʢʘʥʩʢʦʤʫ). 

ɻʘʣʠʣʝʦ ɻʘʣʠʣʝʡ. çSidereus Nunciusè 

ɺʟʛʣʷʥʫʚ ʚ ʧʝʨʚʳʡ ʨʘʟ ʥʘ ʖʧʠʪʝʨ ʚ ʩʚʦʡ ʥʦʚʳʡ ʪʝʣʝʩʢʦʧ, ɻʘʣʠʣʝʡ ʟʘʤʝʪʠʣ ʥʘ ʦʨʙʠʪʝ ʚʦʢʨʫʛ 

ʧʣʘʥʝʪʳʯʝʪʳʨʝ ʢʨʦʭʦʪʥʳʝ ʠʩʢʦʨʢʠ; ʧʦʣʫʯʘʣʦʩʴ, ʯʪʦ ʫ ʖʧʠʪʝʨʘ ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʣʫʥʳ. ʕʪʦ 

ʤʦʞʥʦ ʙʳʣʦ ʩʯʠʪʘʪʴ ʧʨʷʤʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʦʰʠʙʦʯʥʦʩʪʠ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. ɻʘʣʠʣʝʡ 

ʟʘʨʠʩʦʚʘʣ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʧʫʪʥʠʢʦʚ ʖʧʠʪʝʨʘ ʚ ʩʚʦʝʡ ʪʝʪʨʘʜʠ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʚ ʮʝʧʦʯʢʫ ʠ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʚʠʜʠʤʦʛʦ ʜʚʠʞʝʥʠʷ ʩʚʝʪʣʳʭ ʪʦʯʝʢ. 

ʉʜʝʣʘʚ ʵʪʦ, ʤʳ ʧʦʣʫʯʠʤ ʢʨʘʩʠʚʳʝ ʩʠʥʫʩʦʠʜʘʣʴʥʳʝ ʢʨʠʚʳʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ 

ʧʦʣʫʯʝʥʠʷ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʢʨʠʚʦʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʙʣʶʜʘʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʢʨʫʛʦʚʦʝ 

ʜʚʠʞʝʥʠʝ ʩ ʨʝʙʨʘ. ʇʦʵʪʦʤʫ ɻʘʣʠʣʝʡ ʩʜʝʣʘʣ ʚʳʚʦʜ, ʯʪʦ ʟʚʝʟʜʳ ʂʦʟʠʤʦ ʄʝʜʠʯʠ ʭʦʜʷʪ ʢʨʫʛʘʤʠ 

ʚʦʢʨʫʛ ʖʧʠʪʝʨʘ ʚ ʧʣʦʩʢʦʩʪʠ ʵʢʣʠʧʪʠʢʠ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʪʝʣʝʩʢʦʧʳ ʧʦʤʦʛʣʠ ʘʩʪʨʦʥʦʤʘʤ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʩʧʫʪʥʠʢʠ ʝʩʪʴ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ɽʜʠʥʩʪʚʝʥʥʳʝ ʠʩʢʣʶʯʝʥʠʷ ð ʄʝʨʢʫʨʠʡ ʠ ɺʝʥʝʨʘ. ʋ 

ʥʘʩ ʦʜʠʥ ʩʧʫʪʥʠʢ, ʫ ʄʘʨʩʘ ð ʜʚʘ, ʫ ʖʧʠʪʝʨʘ ʠʭ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 67, ʫ ʉʘʪʫʨʥʘ ð ʧʦ ʤʝʥʴʰʝʡ 

ʤʝʨʝ 62 ʧʣʶʩ ʩʦʪʥʠ ʤʠʥʠ-ʣʫʥ, ʫ ʋʨʘʥʘ ð 27 ʠ ʫ ʅʝʧʪʫʥʘ ð 14. ɼʘ, ʫ ʇʣʫʪʦʥʘ 5 ʩʧʫʪʥʠʢʦʚ. ʉʘʤʠ 
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ʩʧʫʪʥʠʢʠ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʥʝʙʦʣʴʰʠʭ ʢʘʤʥʝʡ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʜʦ ʧʦʯʪʠ ʩʬʝʨʠʯʝʩʢʠʭ 

ʵʣʣʠʧʩʦʠʜʦʚ, ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʩʯʠʪʘʪʴ ʥʝʙʦʣʴʰʠʤʠ ʧʣʘʥʝʪʘʤʠ. 

ʇʦʚʝʨʭʥʦʩʪʠ ʩʧʫʪʥʠʢʦʚ ʩʦʩʪʘʚʣʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʢʘʤʝʥʴ, ʣʝʜ, ʩʝʨʘ ʠ ʟʘʤʝʨʟʰʠʡ ʤʝʪʘʥ. 

ʂʨʦʭʦʪʥʳʝ ʣʫʥʳ ʄʘʨʩʘ ʌʦʙʦʩ ʠ ɼʝʡʤʦʩ ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʦʩʷʪʩʷ ʧʦ ʤʘʨʩʠʘʥʩʢʦʤʫ ʥʝʙʫ, ʘ 

ʌʦʙʦʩ ʦʙʨʘʱʘʝʪʩʷ ʪʘʢ ʙʣʠʟʢʦ ʢ ʧʣʘʥʝʪʝ, ʯʪʦ ʧʨʦʭʦʜʠʪ ʥʘʜ ʥʘʙʣʶʜʘʪʝʣʝʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʜʚʠʞʝʥʠʶ ɼʝʡʤʦʩʘ. ʆʙʘ ʪʝʣʘ ʠʤʝʶʪ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ ʠ, ʚʝʨʦʷʪʥʦ, 

ʷʚʣʷʶʪʩʷ ʟʘʭʚʘʯʝʥʥʳʤʠ ʘʩʪʝʨʦʠʜʘʤʠ, ʠʣʠ, ʚʦʟʤʦʞʥʦ, ʦʥʠ ʙʳʣʠ ʦʜʥʠʤ ʟʘʭʚʘʯʝʥʥʳʤ ʘʩʪʝʨʦʠʜʦʤ 

ʚ ʬʦʨʤʝ ʫʪʝʥʢʘ, ʢʘʢ ʷʜʨʦ ʢʦʤʝʪʳ 67P, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʜʚʘ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʤʷʛʢʦ ʩʦʰʣʠʩʴ ʠ 

ʩʣʠʧʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ. ɽʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʟʘʭʚʘʯʝʥʥʳʡ ʄʘʨʩʦʤ ʘʩʪʝʨʦʠʜ ʚʥʦʚʴ ʨʘʩʧʘʣʩʷ ʥʘ 

ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ ʧʣʘʥʝʪʳ: ʪʦʛʜʘ ʌʦʙʦʩ ð ʵʪʦ ʦʜʥʘ ʧʦʣʦʚʠʥʢʘ 

ʘʩʪʝʨʦʠʜʘ, ʘ ɼʝʡʤʦʩ ð ʜʨʫʛʘʷ. 

 
ʅʝʢʦʪʦʨʳʝ ʣʫʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʤʝʨʪʚʳʤʠ; ʜʨʫʛʠʝ ʘʢʪʠʚʥʳ. ʉʧʫʪʥʠʢ ʉʘʪʫʨʥʘ 

ʕʥʮʝʣʘʜʚʳʧʫʩʢʘʝʪ ʠʟ ʩʝʙʷ ʤʦʱʥʳʝ ʩʪʨʫʠ ʣʝʜʷʥʳʭ ʛʝʡʟʝʨʦʚ ʚʳʩʦʪʦʡ 500 ʢʠʣʦʤʝʪʨʦʚ. ʉʧʫʪʥʠʢ 

ʖʧʠʪʝʨʘ ʀʦ ʤʦʞʝʪ ʧʦʭʚʘʣʠʪʴʩʷ ʧʦʢʨʳʪʦʡ ʩʝʨʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʚʫʤʷ 

ʘʢʪʠʚʥʳʤʠ ʚʫʣʢʘʥʘʤʠ ð ʃʦʢʠ ʠ ʇʝʣʝ, ʚʳʧʣʝʚʳʚʘʶʱʠʤʠ ʩʝʨʥʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ. ɼʦʣʞʥʦ ʙʳʪʴ, 

ʪʘʤ ʠʤʝʶʪʩʷ ʛʨʦʤʘʜʥʳʝ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʞʠʜʢʦʡ ʩʝʨʳ, ʘ ʵʥʝʨʛʠʷ ʜʣʷ ʝʝ ʨʘʟʦʛʨʝʚʘ, 

ʚʝʨʦʷʪʥʦ, ʚʳʜʝʣʷʝʪʩʷ ʧʨʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʩʞʘʪʠʠ ʩʧʫʪʥʠʢʘ ʖʧʠʪʝʨʦʤ. ʉʧʫʪʥʠʢ ʉʘʪʫʨʥʘ 

ʊʠʪʘʥ ʠʤʝʝʪ ʤʝʪʘʥʦʚʫʶ ʘʪʤʦʩʬʝʨʫ, ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʧʣʦʪʥʫʶ, ʯʝʤ, ʧʦ ʠʜʝʝ, ʜʦʣʞʝʥ ʠʤʝʪʴ. ʉʧʫʪʥʠʢ 

ʅʝʧʪʫʥʘ ʊʨʠʪʦʥ ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʧʣʘʥʝʪʳ ʥʝ ʚ ʪʫ ʩʪʦʨʦʥʫ, ʠ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʥ ʙʳʣ 

ʟʘʭʚʘʯʝʥ. ʆʥ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʧʦ ʩʧʠʨʘʣʠ ʢ ʧʣʘʥʝʪʝ, ʠ ʯʝʨʝʟ 3,6 ʤʠʣʣʠʘʨʜʘ ʣʝʪ 

ʨʘʟʚʘʣʠʪʩʷ, ʜʦʩʪʠʛʥʫʚ ʧʨʝʜʝʣʘ ʈʦʰʘ ð ʨʘʩʩʪʦʷʥʠʷ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʣʫʥʳ ʨʘʟʚʘʣʠʚʘʶʪʩʷ ʥʘ 

ʢʫʩʢʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. 

ʉʧʫʪʥʠʢʠ ʙʦʣʴʰʠʭ ʧʣʘʥʝʪ ʯʘʩʪʦ ʩʦʩʪʦʷʪ ʚ ʨʝʟʦʥʘʥʩʝ. ʊʘʢ, ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ɽʚʨʦʧʳ ʚʜʚʦʝ 

ʧʨʝʚʦʩʭʦʜʠʪ ʧʝʨʠʦʜ ʀʦ, ʘ ʧʝʨʠʦʜ ɻʘʥʠʤʝʜʘ ʚʜʚʦʝ ʧʨʝʚʦʩʭʦʜʠʪ ʧʝʨʠʦʜ ɽʚʨʦʧʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʯʝʪʚʝʨʦ ʧʨʝʚʦʩʭʦʜʠʪ ʧʝʨʠʦʜ ʀʦ. ʈʝʟʦʥʘʥʩʳ ʧʦʨʦʞʜʘʶʪʩʷ ʜʠʥʘʤʠʢʦʡ ʪʝʣ, ʧʦʜʯʠʥʷʶʱʠʭʩʷ 

ʟʘʢʦʥʫ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ. ʇʣʘʥʝʪʳ ʩ ʩʠʩʪʝʤʘʤʠ ʢʦʣʝʮ ʤʝʜʣʝʥʥʦ ʩʦʙʠʨʘʶʪ ʣʫʥʳ ʥʘ 

ʛʨʘʥʠʮʝ ʢʦʣʝʮ, ʘ ʟʘʪʝʤ ʚʳʧʣʝʚʳʚʘʶʪ ʠʭ ʦʜʥʫ ʟʘ ʜʨʫʛʦʡ, ʢʘʢ ʢʘʧʣʠ ʚʦʜʳ ʧʘʜʘʶʪ ʠʟ ʢʨʘʥʘ. ɺ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ ʠʤʝʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 
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ʄʥʦʛʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʥʝʢʦʪʦʨʳʭ 

ʣʝʜʷʥʳʭ ʣʫʥʘʭ ʝʩʪʴ ʧʦʜʟʝʤʥʳʝ ʦʢʝʘʥʳ, ʩʦʛʨʝʚʘʝʤʳʝ ʧʨʠʣʠʚʥʳʤʠ ʩʠʣʘʤʠ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ 

ʦʜʥʦʤ ʪʘʢʦʤ ʦʢʝʘʥʝ ʙʦʣʴʰʝ ʚʦʜʳ, ʯʝʤ ʚʦ ʚʩʝʭ ʟʝʤʥʳʭ ʦʢʝʘʥʘʭ, ʚʤʝʩʪʝ ʚʟʷʪʳʭ. ʅʘʣʠʯʠʝ ʞʠʜʢʦʡ 

ʚʦʜʳ ʜʝʣʘʝʪ ʵʪʠ ʣʫʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʚʤʝʩʪʠʣʠʱʘʤʠ ʧʨʦʩʪʳʭ ʟʝʤʣʝʧʦʜʦʙʥʳʭ ʬʦʨʤ ʞʠʟʥʠ (ʩʤ. 

ʛʣʘʚʫ 13). ɸ ʥʝʦʙʳʯʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʊʠʪʘʥʘ ʜʝʣʘʝʪ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʚʤʝʩʪʠʣʠʱʝʤ 

ʬʦʨʤ ʞʠʟʥʠ, ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦʭʦʞʠʭ ʥʘ ʟʝʤʥʳʝ. 

 
ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʘʩʪʝʨʦʠʜ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʢʨʦʰʝʯʥʫʶ ʣʫʥʫ ð ʵʪʦ ʀʜʘ, ʚʦʢʨʫʛ 

ʢʦʪʦʨʦʡ ʦʙʨʘʱʘʝʪʩʷ ʤʠʥʠʘʪʶʨʥʳʡ ɼʘʢʪʠʣʴ. ʄʠʨ ʣʫʥ ʟʘʚʦʨʘʞʠʚʘʝʪ; ʵʪʦ ʠʜʝʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʜʣʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʥʘʫʯʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ. ʀ ʚʩʝ ʵʪʦ ʚʦʩʭʦʜʠʪ ʢ 

ɻʘʣʠʣʝʶ ʠ ʟʚʝʟʜʘʤ ʂʦʟʠʤʦ ʄʝʜʠʯʠ. 

***  

ɺ 1612 ʛʦʜʫ ɻʘʣʠʣʝʡ, ʦʧʨʝʜʝʣʠʚ ʦʨʙʠʪʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʟʚʝʟʜ ʄʝʜʠʯʠ, ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ 

ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʝ ʪʘʙʣʠʮʳ ʠʭ ʜʚʠʞʝʥʠʷ ʦʙʝʩʧʝʯʘʪ ʤʦʨʷʢʦʚ ʥʝʙʝʩʥʳʤʠ ʯʘʩʘʤʠ ʠ ʧʦʤʦʛʫʪ 

ʨʘʟʨʝʰʠʪʴ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʧʨʦʙʣʝʤʫ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʣʛʦʪʳ. ɺ ʪʦ ʚʨʝʤʷ ʤʦʨʝʭʦʜʳ ʫʤʝʣʠ 

ʦʧʨʝʜʝʣʷʪʴ ʰʠʨʦʪʫ ʤʝʩʪʘ, ʥʘʙʣʶʜʘʷ ʉʦʣʥʮʝ(ʭʦʪʷ ʜʦ ʪʦʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʨʦʜʝ ʩʝʢʩʪʘʥʘ ʙʳʣʦ 

ʝʱʝ ʜʘʣʝʢʦ), ʥʦ ʜʦʣʛʦʪʫ ʤʦʛʣʠ ʦʮʝʥʠʚʘʪʴ ʪʦʣʴʢʦ ʧʦ ʩʯʠʩʣʝʥʠʶ ʧʫʪʠ, ʪʦ ʝʩʪʴ ʤʝʪʦʜʦʤ ʦʯʝʥʴ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʛʦ ʧʦʜʩʯʝʪʘ. ʆʩʥʦʚʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʥʘʙʣʶʜʝʥʠʡ ʩ 

ʧʘʣʫʙʳ ʢʘʯʘʶʱʝʛʦʩʷ ʥʘ ʚʦʣʥʘʭ ʩʫʜʥʘ, ʠ ɻʘʣʠʣʝʡ ʨʘʙʦʪʘʣ ʥʘʜ ʜʚʫʤʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʣʝʩʢʦʧʘ. ʄʝʪʦʜ ɻʘʣʠʣʝʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʘ ʩʫʰʝ, ʥʦ ʥʝ ʥʘ ʤʦʨʝ. ɸ ʧʨʦʙʣʝʤʫ 

ʜʦʣʛʦʪʳ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʨʝʰʠʣ ɼʞʦʥ ʍʘʨʨʠʩʦʥ ʧʨʠ ʧʦʤʦʱʠ ʩʝʨʠʠ ʪʦʯʥʝʡʰʠʭ ʭʨʦʥʦʤʝʪʨʦʚ, ʟʘ ʯʪʦ 

ʠ ʧʦʣʫʯʠʣ ʚ 1773 ʛʦʜʫ ʧʨʠʟʦʚʳʝ ʜʝʥʴʛʠ. 

ʉʧʫʪʥʠʢʠ ʖʧʠʪʝʨʘ ʩʪʘʣʠ ʜʣʷ ʘʩʪʨʦʥʦʤʦʚ ʥʘʩʪʦʷʱʝʡ ʥʝʙʝʩʥʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ, ʚʧʝʨʚʳʝ 

ʧʦʟʚʦʣʠʚ ʥʘʙʣʶʜʘʪʴ ʩʦ ʩʪʦʨʦʥʳ ʩʠʩʪʝʤʫ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʪʝʣ. ʋʯʝʥʳʝ ʩʦʩʪʘʚʣʷʣʠ ʪʘʙʣʠʮʳ 

ʜʚʠʞʝʥʠʷ ʵʪʠʭ ʪʝʣ, ʧʳʪʘʣʠʩʴ ʵʪʦ ʜʚʠʞʝʥʠʝ ʦʙʲʷʩʥʷʪʴ ʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠ. ʆʜʠʥ ʠʟ 

ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʠʪʴ ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ð ʧʨʦʥʘʙʣʶʜʘʪʴ ʪʨʘʥʟʠʪ ʣʫʥʳ ʧʦ ʜʠʩʢʫ ʧʣʘʥʝʪʳ, ʧʦʪʦʤʫ 

ʯʪʦ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʪʨʘʥʟʠʪʘ ð ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʦʙʳʪʠʷ. ɿʘʪʤʝʥʠʷ, ʢʦʛʜʘ ʣʫʥʘ, ʥʘʦʙʦʨʦʪ, 

ʟʘʭʦʜʠʪ ʟʘ ʧʣʘʥʝʪʫ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʭʫʞʝ. ɼʞʦʚʘʥʥʠ ɻʦʜʠʝʨʥʘ ʦʪʤʝʪʠʣ ʵʪʦ ʚ 1656 ʛʦʜʫ, ʘ 

ʧʨʠʤʝʨʥʦ ʜʝʩʷʪʠʣʝʪʠʝʤ ʧʦʟʞʝ ʂʘʩʩʠʥʠ ʥʘʯʘʣ ʜʣʠʥʥʫʶ ʩʝʨʠʶ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʚ 

ʭʦʜʝ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʣ ʪʘʢʞʝ ʠ ʜʨʫʛʠʝ ʩʦʚʧʘʜʝʥʠʷ, ʢ ʧʨʠʤʝʨʫ, ʩʦʝʜʠʥʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʚʝ ʣʫʥʳ 

ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʚ ʦʜʥʫ ʣʠʥʠʶ. ʂ ʩʦʙʩʪʚʝʥʥʦʤʫ ʫʜʠʚʣʝʥʠʶ, ʦʥ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʚʨʝʤʝʥʘ ʪʨʘʥʟʠʪʦʚ 

ʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʚʠʞʝʥʠʝʤ ʣʫʥ ʧʦ ʧʨʘʚʠʣʴʥʳʤ ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʦʨʙʠʪʘʤ. 

ɼʘʪʩʢʠʡ ʘʩʪʨʦʥʦʤ ʆʣʝ ʈʸʤʝʨ ʧʦʜʭʚʘʪʠʣ ʠʜʝʶ ɻʘʣʠʣʝʷ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʜʦʣʛʦʪʳ, ʠ ʚ 1671 ʛʦʜʫ 

ʚʤʝʩʪʝ ʩ ɾʘʥʦʤ ʇʠʢʘʨʦʤ ʧʨʦʚʝʣ ʥʘʙʣʶʜʝʥʠʷ 140 ʟʘʪʤʝʥʠʡ ʀʦ ʚ ʋʨʘʥʠʙʦʨʛʝ ʧʦʜ ʂʦʧʝʥʛʘʛʝʥʦʤ; 

ʚ ɻʪʦ ʞʝ ʚʨʝʤ̫ʂʘʩʩʠʥʠ ʥʘʙʣʁʜʘʣ ʠʭ ʚ ʇʘʨʠʞʝ. ʉʨʘʚʥʠʚ ʚʨʝʤʝʥʥrӢʝ ʦʪʤʝʪʢʠ, ʘʩʪʨʦʥʦʤr  

ʚʳʯʠʩʣʠʣʠ ʨʘʟʥʠʮʫ ʜʦʣʛʦʪ ʜʚʫʭ ʦʙʩʝʨʚʘʪʦʨʠʡ. ʂʘʩʩʠʥʠ ʪʦʛʜʘ ʫʞʝ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ 
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ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʥʦʩʪʠ ʚ ʥʘʙʣʶʜʝʥʠʷʭ ʠ ʨʘʟʤʳʰʣʷʣ, ʥʝ ʚʦʟʥʠʢʘʶʪ ʣʠ ʦʥʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʢʦʥʝʯʥʘ. ʈʸʤʝʨ ʩʚʝʣ ʚʦʝʜʠʥʦ ʚʩʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʚʳʷʩʥʠʣ, ʯʪʦ ʦʯʝʨʝʜʥʳʝ 

ʟʘʪʤʝʥʠʷ ʥʘʩʪʫʧʘʣʠ ʥʝʤʥʦʛʦ ʨʘʥʴʰʝ, ʢʦʛʜʘ ɿʝʤʣʷ ʥʘʭʦʜʠʣʘʩʴ ʙʣʠʞʝ ʢ ʖʧʠʪʝʨʫ, ʠ ʧʦʟʜʥʝʝ, ʢʦʛʜʘ 

ʦʥʘ ʥʘʭʦʜʠʣʘʩʴ ʦʪ ʥʝʛʦ ʜʘʣʴʰʝ. ɺ 1676 ʛʦʜʫ ʦʥ ʩʜʝʣʘʣ ʚ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʩʦʦʙʱʝʥʠʝ ʦ ʧʨʠʯʠʥʝ 

ʵʪʦʛʦ ʷʚʣʝʥʠʷ: çʉʫʜʷ ʧʦ ʚʩʝʤʫ, ʩʚʝʪʫ ʪʨʝʙʫʝʪʩʷ ʦʢʦʣʦ 10ï11 ʤʠʥʫʪ, [ʯʪʦʙʳ ʧʨʦʡʪʠ] ʨʘʩʩʪʦʷʥʠʝ, 

ʨʘʚʥʦʝ ʨʘʜʠʫʩʫ ʟʝʤʥʦʡ ʦʨʙʠʪʳè. ʆʟʚʫʯʝʥʥʦʝ ʯʠʩʣʦ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ ʪʱʘʪʝʣʴʥʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʷʭ, ʥʦ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʠ ʥʝ ʩʣʠʰʢʦʤ ʪʦʯʥʳʤʠ; ʩʦʚʨʝʤʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ ð 8 ʤʠʥʫʪ 19 ʩʝʢʫʥʜ. ʈʸʤʝʨ ʥʝ ʦʧʫʙʣʠʢʦʚʘʣ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ ʚ ʚʠʜʝ 

ʬʦʨʤʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ, ʥʦ ʝʛʦ ʣʝʢʮʠʶ ʠʟʣʦʞʠʣ ð ʧʨʠʯʝʤ ʧʣʦʭʦ ð ʢʘʢʦʡ-ʪʦ ʥʝʠʟʚʝʩʪʥʳʡ 

ʨʝʧʦʨʪʝʨ. ʋʯʝʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʧʨʠʥʷʣʦ ʠʜʝʶ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩʚʝʪ ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʩʢʦʨʦʩʪʴ, 

ʪʦʣʴʢʦ ʚ 1727 ʛʦʜʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ, ʂʘʩʩʠʥʠ ʥʠ ʨʘʟʫ ʥʝ ʫʜʘʣʦʩʴ ʥʘʙʣʶʜʘʪʴ ʩʦʝʜʠʥʝʥʠʝ ʩʨʘʟʫ 

ʪʨʝʭ ʚʥʫʪʨʝʥʥʠʭ ʩʧʫʪʥʠʢʦʚ (ʀʦ, ɽʚʨʦʧʳ ʠ ɻʘʥʠʤʝʜʘ), ʢʦʛʜʘ ʚʩʝ ʦʥʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʚ ʣʠʥʠʶ, ʩʦʚʧʘʜʘʶʱʫʶ ʩ ʣʫʯʦʤ ʟʨʝʥʠʷ; ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʪʦ-ʪʦ, ʚʝʨʦʷʪʥʦ, ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʠʤ ʵʪʦ ʩʜʝʣʘʪʴ. ʆʨʙʠʪʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʵʪʠʭ ʩʧʫʪʥʠʢʦʚ ʩʦʦʪʥʦʩʷʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʢʘʢ 1:2:4, ʠ ʚ 1743 ʛʦʜʫ ʇʝʨ ɺʘʨʛʝʥʪʠʥ, ʜʠʨʝʢʪʦʨ ʉʪʦʢʛʦʣʴʤʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ, 

ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʧʦʨʘʟʠʪʝʣʴʥʦ ʪʦʯʥʳʤ, ʝʩʣʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʝʛʦ 

ʟʘʥʦʚʦ, ʥʘ ʵʪʦʪ ʨʘʟ ʢʦʨʨʝʢʪʥʦ. ʀʟʤʝʨʷʷ ʧʦʣʦʞʝʥʠʝ ʩʧʫʪʥʠʢʦʚ ʢʘʢ ʫʛʦʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʦʛʦ 

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʨʘʜʠʫʩʘ, ʦʥ ʦʪʢʨʳʣ ʩʣʝʜʫʶʱʫʶ ʟʘʤʝʯʘʪʝʣʴʥʫʶ ʩʚʷʟʴ: 

 

ʫʛʦʣ ʜʣʷ ʀʦ ð 3 Ĭ ʫʛʦʣ ʜʣʷ ɽʚʨʦʧʳ + 2 Ĭ ʫʛʦʣ ʜʣʷ ɻʘʥʠʤʝʜʘ = 180Ü. 

 

ʉʦʛʣʘʩʥʦ ʝʛʦ ʥʘʙʣʶʜʝʥʠʷʤ, ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʯʪʠ ʪʦʯʥʦ ʥʘ ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʘʭ 

ʚʨʝʤʝʥʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ ʦʨʙʠʪ ʪʨʝʭ ʵʪʠʭ ʣʫʥ. ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ ʚʩʝʭ ʪʨʝʭ ʩʧʫʪʥʠʢʦʚ 

ʥʫʞʥʦ, ʯʪʦʙʳ ʚʩʝ ʪʨʠ ʫʛʣʘ ʙʳʣʠ ʨʘʚʥʳ, ʥʦ ʝʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʤʳ ʧʦʣʫʯʠʤ 0Ü, ʘ ʥʝ 180Ü. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʪʨʦʡʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʜʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ. ɺʘʨʛʝʥʪʠʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʡʜʝʪ ʝʱʝ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ 1,3 ʤʣʥ ʣʝʪ. 

ʀʟ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʝʪ ʪʘʢʞʝ, ʯʪʦ ʩʦʝʜʠʥʝʥʠʷ ʪʨʝʭ ʣʫʥ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʧʦʚʪʦʨʷʶʱʝʡʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

 

ɽʚʨʦʧʘ ʠ ɻʘʥʠʤʝʜ, 

ʀʦ ʠ ɻʘʥʠʤʝʜ, 

ʀʦ ʠ ɽʚʨʦʧʘ, 

ʀʦ ʠ ɻʘʥʠʤʝʜ, 

ʀʦ ʠ ɽʚʨʦʧʘ, 

ʀʦ ʠ ɻʘʥʠʤʝʜ. 
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ʃʘʧʣʘʩ ʨʝʰʠʣ, ʯʪʦ ʬʦʨʤʫʣʘ ɺʘʨʛʝʥʪʠʥʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʳʤ ʩʦʚʧʘʜʝʥʠʝʤ ʠ ʜʣʷ ʪʘʢʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʥʢʨʝʪʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʨʠʯʠʥʘ. ɺ 1784 ʛʦʜʫ ʦʥ ʚʳʚʝʣ ʵʪʫ ʬʦʨʤʫʣʫ 

ʠʟ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ. ʀʟ ʝʛʦ ʚʳʯʠʩʣʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʜʣʠʪʝʣʴʥʳʭ 

ʠʥʪʝʨʚʘʣʘʭʚʨʝʤʝʥʠ ʢʦʤʙʠʥʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʛʣʦʚ ʥʝ ʦʩʪʘʝʪʩʷ ʨʘʚʥʦʡ ʚ ʪʦʯʥʦʩʪʠ 180Á; 

ʚʤʝʩʪʦ ʵʪʦʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʙʨʘʮʠʷ ð ʤʝʜʣʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚʦʢʨʫʛ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʚ ʦʙʝ 

ʩʪʦʨʦʥʳ ʤʝʥʴʰʝ ʯʝʤ ʥʘ 1Á. ʕʪʦ, ʢʦʥʝʯʥʦ, ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʪʨʦʡʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ. ʃʘʧʣʘʩ ʧʨʝʜʩʢʘʟʘʣ, ʯʪʦ ʧʝʨʠʦʜ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 2270 ʩʫʪʦʢ. 

ʅʘʙʣʶʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ð 2071 ʩʫʪʢʠ ð ʩʦʚʩʝʤ ʥʝʧʣʦʭʦ. ɺ ʝʛʦ ʯʝʩʪʴ 

ʜʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʪʨʝʤʷ ʫʛʣʘʤʠ ʥʘʟʚʘʣʠ ʨʝʟʦʥʘʥʩʦʤ ʃʘʧʣʘʩʘ. ʋʩʧʝʭ ʃʘʧʣʘʩʘ ʩʪʘʣ 

ʚʝʩʦʤʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ. 

ʄʳ ʩʝʛʦʜʥʷ ʟʥʘʝʤ, ʧʦʯʝʤʫ ʚʦ ʚʨʝʤʝʥʘʭ ʪʨʘʥʟʠʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʨʝʛʫʣʷʨʥʦʩʪʴ. ʊʷʛʦʪʝʥʠʝ 

ʖʧʠʪʝʨʘ ʚʳʟʳʚʘʝʪ ʧʨʝʮʝʩʩʠʶ ʧʨʠʙʣʠʞʝʥʥʦ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʦʨʙʠʪ ʝʛʦ ʩʧʫʪʥʠʢʦʚ (ʘʥʘʣʦʛʠʯʥʦ 

ʧʨʝʮʝʩʩʠʠ ʦʨʙʠʪʳ ʄʝʨʢʫʨʠʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ), ʪʘʢ ʯʪʦ ʧʦʣʦʞʝʥʠʝ ʧʝʨʠʦʚʠʷ ð ʙʣʠʞʘʡʰʝʡ ʢ 

ʖʧʠʪʝʨʫ ʪʦʯʢʠ ʦʨʙʠʪʳ ð ʠʟʤʝʥʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ. ɺ ʬʦʨʤʫʣʝ ʨʝʟʦʥʘʥʩʘ ʃʘʧʣʘʩʘ 

ʧʨʝʮʝʩʩʠʠ ʢʦʤʧʝʥʩʠʨʫʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʥʦ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʨʘʥʟʠʪʳ ʚʣʠʷʶʪ ʩʠʣʴʥʦ. 

ʈʝʟʦʥʘʥʩʦʤ ʃʘʧʣʘʩʘ ʥʘʟʳʚʘʝʪʩʷ ʣʶʙʦʝ ʧʦʜʦʙʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʫʛʣʦʚ. ʊʘʢ, ʟʚʝʟʜʘ Gliese 876 

ʠʤʝʝʪ ʩʠʩʪʝʤʫ ʵʢʟʦʧʣʘʥʝʪ, ʧʝʨʚʘʷ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 1998 ʛʦʜʫ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ ʯʝʪʳʨʝ ʧʣʘʥʝʪʳ, ʠ ʪʨʠ ʠʟ ʥʠʭ ð ɻʣʠʟʝ 876c, ɻʣʠʟʝ 876b ʠ ɻʣʠʟʝ 876e ð ʠʤʝʶʪ 

ʦʨʙʠʪʘʣʴʥʳʝ ʧʝʨʠʦʜʳ, ʨʘʚʥʳʝ 30,008; 61,116 ʠ 124,26 ʩʫʪʦʢ, ʯʪʦ ʧʦʜʦʟʨʠʪʝʣʴʥʦ ʙʣʠʟʢʦ ʢ 

ʩʦʦʪʥʦʰʝʥʠʶ 1:2:4. ɺ 2010 ʛʦʜʫ ʕʫʭʝʥʠʦ ʈʠʚʝʨʘ ʩ ʢʦʣʣʝʛʘʤʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ: 

 

ʫʛʦʣ ʜʣʷ 876c ð 3 Ĭ ʫʛʦʣ ʜʣʷ 876b + 2 Ĭ ʫʛʦʣ ʜʣʷ 876e = 0Á, 

 

ʥʦ ʩʫʤʤʘ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʚʦʢʨʫʛ 0Á ʦʪʢʣʦʥʷʝʪʩʷ ʥʘ ʮʝʣʳʭ 40Á, ʪʦ ʝʩʪʴ ʣʠʙʨʘʮʠʷ ʟʜʝʩʴ ʛʦʨʘʟʜʦ 

ʩʠʣʴʥʝʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʨʦʡʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʚʦʟʤʦʞʥʦ, ʘ ʧʦʯʪʠ ʩʦʝʜʠʥʝʥʠʝ, ʙʣʠʟʢʦʝ ʢ 

ʪʨʦʡʥʦʤʫ, ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʢʘʞʜʦʤ ʦʙʦʨʦʪʝ ʚʥʝʰʥʝʡ ʧʣʘʥʝʪʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʢʦʣʝʙʘʥʠʷ ʚʦʢʨʫʛ 0Á ʜʦʣʞʥʳ ʙʳʪʴ ʭʘʦʪʠʯʥʳ, ʘ ʧʝʨʠʦʜ ʠʭ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10 ʣʝʪ. 

ʊʨʠ ʣʫʥʳ ʇʣʫʪʦʥʘ ð ʅʠʢʪʘ, ʉʪʠʢʩ ʠ ɻʠʜʨʘ ð ʪʦʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʣʘʧʣʘʩʦʧʦʜʦʙʥʳʡ 

ʨʝʟʦʥʘʥʩ, ʥʦ ʟʜʝʩʴ ʩʨʝʜʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʝʨʠʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 18:22:33, ʘ ʩʨʝʜʥʝʝ ʦʪʥʦʰʝʥʠʝ 

ʦʨʙʠʪ ð 11:9:6. ʋʨʘʚʥʝʥʠʝ ʟʜʝʩʴ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

 

3 Ĭ ʫʛʦʣ ʜʣʷ ʉʪʠʢʩʘ ð 5 Ĭ ʫʛʦʣ ʜʣʷ ʅʠʢʪʳ + 2 Ĭ ʫʛʦʣ ʜʣʷ ɻʠʜʨʳ = 180Á. 
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ʊʨʦʡʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʟʜʝʩʴ ʥʝʚʦʟʤʦʞʥʦ ʧʦ ʪʝʤ ʞʝ ʩʦʦʙʨʘʞʝʥʠʷʤ, ʧʦ ʢʘʢʠʤ ʦʥʦ ʥʝʚʦʟʤʦʞʥʦ 

ʜʣʷ ʶʧʠʪʝʨʠʘʥʩʢʠʭ ʣʫʥ. ʅʘ ʢʘʞʜʳʝ ʜʚʘ ʩʦʝʜʠʥʝʥʠʷ ʉʪʠʢʩ/ʅʠʢʪʘ ʧʨʠʭʦʜʠʪʩʷ ʧʷʪʴ ʩʦʝʜʠʥʝʥʠʡ 

ʉʪʠʢʩ/ɻʠʜʨʘ ʠ ʪʨʠ ʩʦʝʜʠʥʝʥʠʷ ʅʠʢʪʘ/ɻʠʜʨʘ. 

***  

ʀ ɽʚʨʦʧʘ, ʠ ɻʘʥʠʤʝʜ, ʠ ʂʘʣʣʠʩʪʦ ʠʤʝʶʪ ʣʝʜʷʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʥʘ ʚʩʝʭ ʪʨʝʭ ʩʧʫʪʥʠʢʘʭ ʧʦʜʦ ʣʴʜʦʤ ʠʤʝʝʪʩʷ ʞʠʜʢʠʡ ʚʦʜʷʥʦʡ ʦʢʝʘʥ. 

ʇʝʨʚʦʡ ʣʫʥʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʫʯʝʥʳʝ ʟʘʧʦʜʦʟʨʠʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʦʛʦ ʦʢʝʘʥʘ, ʩʪʘʣʘ ɽʚʨʦʧʘ. 

ʂʦʥʝʯʥʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʩʧʣʘʚʠʪʴ ʣʝʜ, ʥʫʞʝʥ ʢʘʢʦʡ-ʪʦ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ. ʇʨʠʣʠʚʥʳʝ ʩʠʣʳ 

ʖʧʠʪʝʨʘ ʪʦ ʠ ʜʝʣʦ ʩʪʠʩʢʠʚʘʶʪ ɽʚʨʦʧʫ, ʘ ʨʝʟʦʥʘʥʩʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʀʦ ʠ ɻʘʥʠʤʝʜʦʤ ʥʝ ʜʘʶʪ ʝʡ 

ʫʩʢʦʣʴʟʥʫʪʴ ʦʪ ʵʪʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʤʝʥʠʚ ʦʨʙʠʪʫ. ʉʞʘʪʠʝ ʨʘʟʦʛʨʝʚʘʝʪ ʷʜʨʦ ʩʧʫʪʥʠʢʘ, ʠ ʨʘʩʯʝʪʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʧʨʠ ʵʪʦʤ ʪʝʧʣʘ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʨʘʩʪʦʧʠʪʴ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʣʴʜʘ. ʇʦʩʢʦʣʴʢʫ ʧʦʚʝʨʭʥʦʩʪʴ ʩʧʫʪʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʪʚʝʨʜʦʛʦ ʣʴʜʘ, ʞʠʜʢʘʷ 

ʚʦʜʘ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʛʣʫʙʞʝ; ʚʝʨʦʷʪʥʦ, ʦʥʘ ʦʙʨʘʟʫʝʪ ʪʦʣʩʪʫʶ ʩʬʝʨʠʯʝʩʢʫʶ ʧʨʦʩʣʦʡʢʫ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʧʫʪʥʠʢʘ ʠʩʧʝʱʨʝʥʘ ʪʨʝʱʠʥʘʤʠ, ʘ ʚʦʪ ʢʨʘʪʝʨʦʚ ʥʘ ʥʝʡ ʦʯʝʥʴ ʤʘʣʦ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ 

ʦʙʲʷʩʥʝʥʠʝ ð ʣʝʜ ʦʙʨʘʟʫʝʪ ʪʦʣʩʪʳʡ ʩʣʦʡ, ʧʣʘʚʘʶʱʠʡ ʧʦʚʝʨʭ ʦʢʝʘʥʘ. ʉʠʣʴʥʦʝ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʖʧʠʪʝʨʘ ʠʥʜʫʮʠʨʫʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠ ʥʘ ɽʚʨʦʧʝ, ʥʦ ʙʦʣʝʝ ʩʣʘʙʦʝ, ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɽʚʨʦʧʳ, ʠʟʤʝʨʝʥʥʳʭ ʦʨʙʠʪʘʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ Galileo, 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʜʦ ʣʴʜʦʤ ɽʚʨʦʧʳ ʜʦʣʞʥʘ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ ʧʨʦʚʦʜʷʱʝʛʦ ʚʝʱʝʩʪʚʘ. ʉʘʤʳʡ ʧʨʘʚʜʦʧʦʜʦʙʥʳʡ ʚʘʨʠʘʥʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩ ʫʯʝʪʦʤ ʚʩʝʭ 

ʜʘʥʥʳʭ, ð ʩʦʣʝʥʘʷ ʚʦʜʘ. 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ɽʚʨʦʧʳ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʙʣʘʩʪʝʡ çʭʘʦʪʠʯʝʩʢʦʛʦ ʨʝʣʴʝʬʘè, ʛʜʝ ʣʝʜ 

ʠʤʝʝʪ ʦʯʝʥʴ ʙʝʩʧʦʨʷʜʦʯʥʫʶ ʠ ʥʝʨʝʛʫʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ ð ʍʘʦʩ 

ʂʦʥʘʤʘʨʘ (ʂʦʥʥʝʤʘʨʘ), ʩʦʩʪʦʷʱʠʡ, ʢʘʞʝʪʩʷ, ʠʟ ʦʜʥʠʭ ʪʦʣʴʢʦ ʙʝʩʢʦʥʝʯʥʳʭ ʣʝʜʷʥʳʭ ʪʦʨʦʩʦʚ, 

ʢʦʪʦʨʳʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʣʦʤʘʣʠʩʴ ʠ ʜʚʠʛʘʣʠʩʴ. ɽʱʝ ʝʩʪʴ ʭʘʦʩʳ ɸʨʨʘʥ, ʄʫʨʠʘʩ, ʅʘʨʙʝʪ ʠ ʈʘʪʤʦʨ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʬʦʨʤʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʥʘ ɿʝʤʣʝ ʚ ʤʥʦʛʦʣʝʪʥʠʭ ʧʣʘʚʫʯʠʭ ʣʴʜʘʭ, ʢʦʛʜʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʪʪʝʧʝʣʴ. ɺ 2011 ʛʦʜʫ ʛʨʫʧʧʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɹʨʠʪʥʠ ʐʤʠʜʪ ʦʙʲʷʩʥʠʣʘ, ʯʪʦ 

ʭʘʦʪʠʯʥʳʡ ʣʘʥʜʰʘʬʪ ʦʙʨʘʟʫʝʪʩʷ, ʢʦʛʜʘ ʩʣʦʡ ʣʴʜʘ, ʣʝʞʘʱʠʡ ʥʘʜ ʣʠʥʟʦʡ ʞʠʜʢʦʡ ʚʦʜʳ, 

ʦʙʨʫʰʠʚʘʝʪʩʷ ʚʥʠʟ. ʕʪʠ ʧʦʜʣʝʜʥʳʝ ʦʟʝʨʘ, ʦʯʝʚʠʜʥʦ, ʥʘʭʦʜʷʪʩʷ ʙʣʠʞʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʝʤ ʩʘʤ 

ʦʢʝʘʥ, ʚʦʟʤʦʞʥʦ, ʥʘ ʛʣʫʙʠʥʝ ʚʩʝʛʦ ʪʨʝʭ ʢʠʣʦʤʝʪʨʦʚ. ʇʦʜʦʙʥʘʷ ʚʧʘʜʠʥʘ ʥʘ ɽʚʨʦʧʝ, ʧʦʣʫʯʠʚʰʘʷ 

ʥʘʟʚʘʥʠʝ ʇʷʪʥʦ ʊʝʨʘ, ʠʤʝʝʪ ʧʦʜ ʩʦʙʦʡ ʦʟʝʨʦ, ʚʦʜʳ ʚ ʢʦʪʦʨʦʤ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ɺʝʣʠʢʠʭ 

ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʭ ʦʟʝʨʘʭ. 

ʃʠʥʟʦʚʠʜʥʳʝ ʦʟʝʨʘ ɽʚʨʦʧʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʣʠʞʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʝʤ ʦʩʥʦʚʥʦʡ ʦʢʝʘʥ. ʇʦ 

ʣʫʯʰʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʦʮʝʥʢʘʤ, ʚʥʝʰʥʠʡ ʩʣʦʡ ʣʴʜʘ ʥʘ ɽʚʨʦʧʝ, ʝʩʣʠ ʦʩʪʘʚʠʪʴ ʚ ʩʪʦʨʦʥʝ ʪʘʢʠʝ 

ʦʟʝʨʘ, ʩʦʩʪʘʚʣʷʝʪ ʚ ʪʦʣʱʠʥʫ ʦʢʦʣʦ 10ï30 ʢʠʣʦʤʝʪʨʦʚ, ʘ ʛʣʫʙʠʥʘ ʦʢʝʘʥʘ ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ 100 

ʢʠʣʦʤʝʪʨʦʚ. ɽʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʧʦ ʦʙʲʝʤʫ ʦʢʝʘʥ ɽʚʨʦʧʳ ʚʜʚʦʝ ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʝ ʟʝʤʥʳʝ 

ʦʢʝʘʥʳ, ʚʤʝʩʪʝ ʚʟʷʪʳʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʦʛʠʯʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘ ɻʘʥʠʤʝʜʝ ʠ ʂʘʣʣʠʩʪʦ ʪʦʞʝ 

ʝʩʪʴ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʝ ʦʢʝʘʥʳ. ʅʘ ɻʘʥʠʤʝʜʝ ʚʥʝʰʥʠʡ ʩʣʦʡ ʣʴʜʘ ʪʦʣʱʝ, ʦʢʦʣʦ 150 ʢʠʣʦʤʝʪʨʦʚ, ʘ 

ʛʣʫʙʠʥʘ ʦʢʝʘʥʘ ʧʦʜ ʥʠʤ ʪʘʢʘʷ ʞʝ ð ʦʢʦʣʦ 100 ʢʠʣʦʤʝʪʨʦʚ. ʅʘ ʂʘʣʣʠʩʪʦ ʦʢʝʘʥ, ʚʝʨʦʷʪʥʦ, ʣʝʞʠʪ 

ʥʘ ʪʦʡ ʞʝ ʛʣʫʙʠʥʝ ʧʦʜʦ ʣʴʜʦʤ, ʘ ʛʣʫʙʠʥʘ ʦʢʝʘʥʘ ʩʦʩʪʘʚʣʷʝʪ 50ï200 ʢʠʣʦʤʝʪʨʦʚ. ɺʩʝ ʵʪʠ ʦʮʝʥʢʠ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳ, ʠ ʨʘʟʣʠʯʠʷ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ð ʢ ʧʨʠʤʝʨʫ, ʧʨʠʩʫʪʩʪʚʠʝ ʘʤʤʠʘʢʘ ð 

ʠʟʤʝʥʠʣʠ ʙʳ ʠʭ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʦ. 
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ʉʧʫʪʥʠʢ ʉʘʪʫʨʥʘ ʕʥʮʝʣʘʜ ð ʦʯʝʥʴ ʭʦʣʦʜʥʳʡ ʤʠʨ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ 75 K (ʧʨʠʤʝʨʥʦ ʤʠʥʫʩ 200 ÁC). ʂʘʟʘʣʦʩʴ ʙʳ, ʥʝ ʩʪʦʠʪ ʦʞʠʜʘʪʴ ʦʪ ʪʘʢʦʛʦ ʩʧʫʪʥʠʢʘ 

ʦʩʦʙʦʡ ʘʢʪʠʚʥʦʩʪʠ; ʘʩʪʨʦʥʦʤʳ ʠ ʥʝ ʦʞʠʜʘʣʠ, ʧʦʢʘ ʂʘʩʩʠʥʠ ʥʝ ʦʪʢʨʳʣ, ʯʪʦ ʕʥʮʝʣʘʜ ʠʩʧʫʩʢʘʝʪ 

ʛʨʦʤʘʜʥʳʝ ʛʝʡʟʝʨʳ ʣʝʜʷʥʳʭ ʯʘʩʪʠʮ, ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ (ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ) ʚʳʩʦʪʦʡ 

ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ. ʏʘʩʪʴ ʚʝʱʝʩʪʚʘ ʧʨʠ ʵʪʦʤ ʧʨʦʩʪʦ ʫʣʝʪʘʝʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ; ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʠ 

ʝʩʪʴ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʚʝʱʝʩʪʚʘ ʢʦʣʴʮʘ E ʚʦʢʨʫʛ ʉʘʪʫʨʥʘ, ʩʦʜʝʨʞʘʱʝʛʦ 6% ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ. 

ʆʩʪʘʣʴʥʦʝ ʧʘʜʘʝʪ ʦʙʨʘʪʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʕʥʮʝʣʘʜʘ. ʉʘʤʦʝ ʧʨʘʚʜʦʧʦʜʦʙʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʵʪʦʛʦ 

ʷʚʣʝʥʠʷ ð ʩʦʣʝʥʳʡ ʧʦʜʟʝʤʥʳʡ ʦʢʝʘʥ ð ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ 2015 ʛʦʜʫ ʧʫʪʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʩʦʙʨʘʥʥʳʭ ʟʘ ʩʝʤʴ ʣʝʪ ʜʘʥʥʳʭ ʦ ʢʨʦʭʦʪʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʚ ʦʨʠʝʥʪʘʮʠʠ ʵʪʦʡ ʣʫʥʳ 

(ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʨʤʠʥ: ʣʠʙʨʘʮʠʷ), ʠʟʤʝʨʝʥʥʳʭ ʧʨʠ ʦʪʩʣʝʞʠʚʘʥʠʠ ʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʝʝ 

ʢʨʘʪʝʨʦʚ. ʕʥʮʝʣʘʜ ʧʦʢʘʯʠʚʘʝʪʩʷ ʠʟ ʩʪʦʨʦʥʳ ʚ ʩʪʦʨʦʥʫ ʥʘ ʫʛʦʣ 0,12Á. ʕʪʦ ʩʣʠʰʢʦʤ ʤʥʦʛʦ, ʯʪʦʙʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʦʜʝʣʠ ʩ ʞʝʩʪʢʦʡ ʩʚʷʟʴʶ ʤʝʞʜʫ ʷʜʨʦʤ ʕʥʮʝʣʘʜʘ ʠ ʝʛʦ ʣʝʜʷʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʠ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʢʦʨʝʝ ʛʣʦʙʘʣʴʥʦʛʦ ʦʢʝʘʥʘ, ʯʝʤ ʣʦʢʘʣʴʥʦʛʦ ʧʦʣʷʨʥʦʛʦ ʤʦʨʷ. ʃʝʜ 

ʥʘʜ ʥʠʤ, ʚʝʨʦʷʪʥʦ, ʠʤʝʝʪ ʪʦʣʱʠʥʫ 30ï40 ʢʠʣʦʤʝʪʨʦʚ, ʘ ʩʘʤ ʦʢʝʘʥ ð ʛʣʫʙʠʥʫ 10 ʢʠʣʦʤʝʪʨʦʚ, ʪʦ 

ʝʩʪʴ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʫ ʦʢʝʘʥʦʚ ɿʝʤʣʠ. 

***  

ʉʨʝʜʠ ʚʩʝʭ ʩʧʫʪʥʠʢʦʚ ʉʘʪʫʨʥʘ ʩʝʤʴ ʣʫʥ ʦʙʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʧʣʘʥʝʪʳ ʩʨʘʟʫ ʞʝ ʟʘ ʢʨʘʝʤ 

ʚʥʝʰʥʝʛʦ ʠʟ ʝʝ ʦʩʥʦʚʥʳʭ ʢʦʣʝʮ, ʢʦʣʴʮʘ A. ʕʪʦ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʝ ʩʧʫʪʥʠʢʠ, ʠ ʧʣʦʪʥʦʩʪʴ ʫ ʥʠʭ 

ʪʦʞʝ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʘʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʝʡ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʦ ʬʦʨʤʝ ʥʘʧʦʤʠʥʘʶʪ ʣʝʪʘʶʱʠʝ ʪʘʨʝʣʢʠ, ʘ ʥʝʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʛʣʘʜʢʦʡ 

ʣʦʩʢʫʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʕʪʦ ʇʘʥ, ɼʘʬʥʠʩ, ɸʪʣʘʩ, ʇʨʦʤʝʪʝʡ, ʇʘʥʜʦʨʘ, ʗʥʫʩ ʠ ʕʧʠʤʝʪʠʡ. 

ɺ 2010 ʛʦʜʫ ʉʝʙʘʩʪʴʷʥ ʐʘʨʥʦ, ɾʶʣʴʝʥ ʉʘʣʴʤʦʥ ʠ ʆʨʝʣʴʝʥ ʂʨʠʜʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ, ʢʘʢ 

ʤʦʛʣʦ ʨʘʟʚʠʚʘʪʴʩʷ ʢʦʣʴʮʦ ʩ ʫʯʝʪʦʤ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ çʧʨʦʙʥʳʭ ʪʝʣè ʥʘ ʝʛʦ ʛʨʘʥʠʮʝ, ʠ ʩʜʝʣʘʣʠ 

ʚʳʚʦʜ, ʯʪʦ ʵʪʠ ʣʫʥʳ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʠʟ ʤʘʪʝʨʠʘʣʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʟʘ ʧʨʝʜʝʣʦʤ ʈʦʰʘ, ʠ 

çʚʳʧʣʶʥʫʪʳè ʢʦʣʴʮʦʤ. ʇʨʝʜʝʣ ʈʦʰʘ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʣʫʥʳ 

ʨʘʟʚʘʣʠʚʘʶʪʩʷ ʥʘ ʯʘʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʥʦ ʤʦʞʥʦ ʧʦʜʦʡʪʠ ʠ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ: ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ, ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʪʦʨʦʛʦ ʢʦʣʴʮʘ ʩʪʘʥʦʚʷʪʩʷ ʥʝʩʪʘʙʠʣʴʥʳʤʠ, ʝʩʣʠ 

ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʨʫʛʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʪʘʢʠʤʠ, ʢ ʧʨʠʤʝʨʫ, ʢʘʢ 

ʩʧʫʪʥʠʢʠ-ʧʘʩʪʫʭʠ. ʋ ʉʘʪʫʨʥʘ ʧʨʝʜʝʣ ʈʦʰʘ (140 000 Ñ 2000 ʢʠʣʦʤʝʪʨʦʚ) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʨʘʟʫ ʟʘ 

ʢʨʘʝʤ ʢʦʣʴʮʘ A (136 775 ʢʠʣʦʤʝʪʨʦʚ). ʇʘʥ ʠ ɼʘʬʥʠʩ ʥʘʭʦʜʷʪʩʷ ʯʫʪʴ ʙʣʠʞʝ ʧʨʝʜʝʣʘ ʈʦʰʘ, 

ʦʩʪʘʣʴʥʳʝ ʧʷʪʴ ð ʯʫʪʴ ʜʘʣʴʰʝ. 

ɸʩʪʨʦʥʦʤʳ ʜʘʚʥʦ ʧʦʜʦʟʨʝʚʘʣʠ, ʯʪʦ ʤʝʞʜʫ ʢʦʣʴʮʘʤʠ ʠ ʵʪʠʤʠ ʣʫʥʘʤʠ ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʢʘʢʘʷ-ʪʦ ʩʚʷʟʴ ð ʩʣʠʰʢʦʤ ʫʞ ʙʣʠʟʢʠ ʠʭ ʨʘʜʠʫʩʳ. ʂʦʣʴʮʦ A ʠʤʝʝʪ ʦʯʝʥʴ ʨʝʟʢʫʶ ʛʨʘʥʠʮʫ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʨʝʟʦʥʘʥʩʦʤ 7:6 ʩ ʗʥʫʩʦʤ, ʢʦʪʦʨʳʡ ʥʝ ʜʘʝʪ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʝʱʝʩʪʚʘ ʢʦʣʴʮʘ ʝʱʝ 



80 

ʦʪʜʘʣʠʪʴʩʷ ʦʪ ʧʣʘʥʝʪʳ. ʕʪʦʪ ʨʝʟʦʥʘʥʩ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʚʨʝʤʝʥʥʳʡ; ʢʦʣʴʮʘ 

çʚʳʪʘʣʢʠʚʘʶʪè ʗʥʫʩ ʥʘʨʫʞʫ, ʘ ʩʘʤʠ ʜʣʷ ʥʘʯʘʣʘ ʩʜʚʠʛʘʶʪʩʷ ʯʫʪʴ ʚʥʫʪʨʴ, ʯʪʦʙʳ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ 

ʩʠʩʪʝʤʳ ʥʝ ʠʟʤʝʥʠʣʩʷ. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʗʥʫʩ ʫʭʦʜʠʪ ʚʩʝ ʜʘʣʴʰʝ, ʢʦʣʴʮʘ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʥʦʚʴ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴʩʷ ʥʘʨʫʞʫ, ʚʳʡʜʷ ʟʘ ʧʨʝʜʝʣ ʈʦʰʘ. 

ɸʥʘʣʠʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʫ ʪʦʯʢʫ ʟʨʝʥʠʷ ʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʚʝʱʝʩʪʚʘ 

ʢʦʣʴʮʘ ʤʦʞʝʪ ʚʨʝʤʝʥʥʦ ʚʳʪʘʣʢʠʚʘʪʴʩʷ ʟʘ ʧʨʝʜʝʣ ʈʦʰʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʷʟʢʦʛʦ ʨʘʩʪʝʢʘʥʠʷ ð 

ʧʨʠʤʝʨʥʦ ʢʘʢ ʨʘʩʪʝʢʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʪʦʥʴʰʝ ʢʘʧʣʷ ʩʠʨʦʧʘ ʥʘ ʢʫʭʦʥʥʦʤ ʩʪʦʣʝ. ʄʝʪʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʤʝʱʘʝʪ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʨʦʙʥʳʭ ʪʝʣ ʩ ʯʠʩʣʝʥʥʳʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʢʦʣʝʮ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʷʟʢʦʛʦ ʨʘʩʪʝʢʘʥʠʷ ʢʦʣʴʮʘ ʚʳʧʣʝʚʳʚʘʶʪ 

ʥʘʨʫʞʫ ʨʷʜ ʢʨʦʭʦʪʥʳʭ ʤʠʥʠ-ʩʧʫʪʥʠʢʦʚ, ʦʨʙʠʪʳ ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʙʣʠʟʢʠ ʜʨʫʛ ʜʨʫʛʫ ʠ ʧʦʯʪʠ 

ʩʦʚʧʘʜʘʶʪ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʠ ʩʧʫʪʥʠʯʢʠ ʩʦʙʨʘʥʳ ʠʟ ʣʝʜʷʥʳʭ ʯʘʩʪʠʮ ʢʦʣʴʮʘ, ʩʣʝʛʢʘ 

ʫʜʝʨʞʠʚʘʝʤʳʭ ʚʤʝʩʪʝ ʩʦʙʩʪʚʝʥʥʦʡ ʛʨʘʚʠʪʘʮʠʝʡ; ʵʪʦ ʦʙʲʷʩʥʷʝʪ ʠ ʥʠʟʢʫʶ ʧʣʦʪʥʦʩʪʴ ʪʘʢʠʭ 

ʤʠʥʠ-ʩʧʫʪʥʠʢʦʚ, ʠ ʠʭ ʧʨʠʯʫʜʣʠʚʫʶ ʬʦʨʤʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʣʠʣʠ ʩʚʝʪ ʥʘ ʜʘʚʥʠʡ ʚʦʧʨʦʩ ʦ ʚʦʟʨʘʩʪʝ ʢʦʣʝʮ. ʇʦ ʦʜʥʦʡ ʠʟ 

ʪʝʦʨʠʡ ʢʦʣʴʮʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠʟ ʢʦʣʣʘʧʩʠʨʫʶʱʝʡ ʉʦʣʥʝʯʥʦʡ ʪʫʤʘʥʥʦʩʪʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʯʪʦ ʠ ʩʘʤ ʉʘʪʫʨʥ. ʆʜʥʘʢʦ, ʢ ʧʨʠʤʝʨʫ, ʪʘʢʦʡ ʤʠʥʠ-ʣʫʥʝ, ʢʘʢ ʗʥʫʩ, ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʳ ʥʝ 

ʙʦʣʝʝ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʣʝʪ, ʯʪʦʙʳ ʧʝʨʝʤʝʩʪʠʪʴʩʷ ʦʪ ʢʦʣʴʮʘ A ʥʘ ʥʳʥʝʰʥʶʶ ʦʨʙʠʪʫ (ʠ ʵʪʦ 

ʧʦʜʪʘʣʢʠʚʘʝʪ ʥʘʩ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʪʝʦʨʠʠ: ʢʘʢ ʢʦʣʴʮʘ, ʪʘʢ ʠ ʤʠʥʠ-ʣʫʥʳ ʧʦʷʚʠʣʠʩʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʢʘʢʦʡ-ʪʦ ʙʦʣʝʝ ʢʨʫʧʥʳʡ ʩʧʫʪʥʠʢ ʧʨʦʰʝʣ ʧʨʝʜʝʣ ʈʦʰʘ ʠ ʨʘʩʧʘʣʩʷ, 

ʠ ʧʨʦʠʟʦʰʣʦ ʵʪʦ ʛʜʝ-ʪʦ ʦʢʦʣʦ 10 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ). ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʝ 

ʚʨʝʤʷ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʠʥʪʝʨʚʘʣʦʤ ʦʪ 1 ʜʦ 10 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ. ɸʚʪʦʨʳ ʫʪʚʝʨʞʜʘʶʪ: çʂʦʣʴʮʘ 

ʉʘʪʫʨʥʘ, ʧʦʜʦʙʥʳʝ ʧʨʦʪʦʧʣʘʥʝʪʥʦʤʫ ʜʠʩʢʫ ʚ ʤʠʥʠʘʪʶʨʝ, ʷʚʣʷʶʪʩʷ, ʚʦʟʤʦʞʥʦ, ʧʦʩʣʝʜʥʠʤ 

ʤʝʩʪʦʤ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʛʜʝ ʥʝ ʪʘʢ ʜʘʚʥʦ (ʦʢʦʣʦ 106ï107 ʣʝʪ ʥʘʟʘʜ) ʧʨʦʠʩʭʦʜʠʣʘ ʘʢʢʨʝʮʠʷè. 

 

ɺʝʨʭʦʤ ʥʘ ʢʦʤʝʪʝ 
ʄʦʞʥʦ ʩʤʝʣʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʪʦʠʪ ʨʳʙʦʣʦʚʫ, ʩʠʜʷʱʝʤʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʉʦʣʥʮʘ, ʟʘʢʠʥʫʪʴ 

ʫʜʦʯʢʫ ʚ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʥ ʥʝʧʨʝʤʝʥʥʦ ʚʳʣʦʚʠʪ ʦʜʥʫ ʠʟ ʢʦʤʝʪ. 

ɾʶʣʴ ɺʝʨʥ. çɺʝʨʭʦʤ ʥʘ ʢʦʤʝʪʝè (ɻʝʢʪʦʨ ʉʝʨʚʘʨʜʘʢ) 

çɺ ʜʝʥʴ ʩʤʝʨʪʠ ʥʠʱʠʭ ʥʝ ʛʦʨʷʪ ʢʦʤʝʪʳ, ʣʠʰʴ ʩʤʝʨʪʴ ʮʘʨʝʡ ʦʛʥʝʤ ʚʝʱʘʝʪ ʥʝʙʦè, ð ʛʦʚʦʨʠʪ 

ʂʘʣʴʧʫʨʥʠʷ ʚʦ ʚʪʦʨʦʡ ʩʮʝʥʝ ʚʪʦʨʦʛʦ ʘʢʪʘ ʰʝʢʩʧʠʨʦʚʩʢʦʛʦ çʖʣʠʷ ʎʝʟʘʨʷè, ʧʨʝʜʨʝʢʘʷ ʢʦʥʯʠʥʫ 

ʎʝʟʘʨʷ. ʀʟ ʧʷʪʠ ʫʧʦʤʠʥʘʥʠʡ ʢʦʤʝʪ ʫ ʐʝʢʩʧʠʨʘ ʪʨʠ ʦʪʨʘʞʘʶʪ ʜʨʝʚʥʝʝ ʧʦʚʝʨʴʝ ʦ ʪʦʤ, ʯʪʦ ʢʦʤʝʪʳ 

ð ʧʨʝʜʚʝʩʪʥʠʢʠ ʢʘʪʘʩʪʨʦʬ. 

ʕʪʠ ʩʪʨʘʥʥʳʝ ʠ ʟʘʛʘʜʦʯʥʳʝ ʦʙʲʝʢʪʳ ʧʦʷʚʣʷʶʪʩʷ ʚ ʥʦʯʥʦʤ ʥʝʙʝ ʥʝʦʞʠʜʘʥʥʦ, ʚʦʣʦʯʘ ʟʘ ʩʦʙʦʡ 

ʷʨʢʠʡ ʠʟʦʛʥʫʪʳʡ ʭʚʦʩʪ, ʧʨʦʭʦʜʷʪ ʤʝʜʣʝʥʥʦ ʧʦ ʫʩʳʧʘʥʥʦʤʫ ʟʚʝʟʜʘʤʠ ʥʝʙʦʩʢʣʦʥʫ ʠ ʚʥʦʚʴ 

ʠʩʯʝʟʘʶʪ. ʕʪʠ ʥʝʦʙʲʷʚʣʝʥʥʳʝ ʠ ʥʝʟʚʘʥʳʝ ʛʦʩʪʠ ʥʠʢʘʢ ʥʝ ʚʧʠʩʳʚʘʶʪʩʷ, ʢʘʞʝʪʩʷ, ʚ ʥʦʨʤʘʣʴʥʳʡ 

ʧʦʨʷʜʦʢ ʥʝʙʝʩʥʳʭ ʩʦʙʳʪʠʡ. ɸ ʟʥʘʯʠʪ, ʚ ʪʝ ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʥʠʢʪʦ ʥʝ ʤʦʛ ʩʢʘʟʘʪʴ ʪʦʯʥʦ, ʯʪʦ ʵʪʦ 

ʪʘʢʦʝ, ʘ ʩʚʷʱʝʥʥʠʢʠ ʠ ʰʘʤʘʥʳ ʚʦ ʚʩʝʤ ʠʩʢʘʣʠ ʩʧʦʩʦʙ ʫʩʠʣʠʪʴ ʩʚʦʝ ʚʣʠʷʥʠʝ, ʝʩʪʝʩʪʚʝʥʥʦ ʙʳʣʦ 

ʧʨʠʥʠʤʘʪʴ ʢʦʤʝʪʳ ʟʘ ʧʦʩʣʘʥʮʝʚ ʙʦʛʦʚ. ʇʨʠ ʵʪʦʤ ʦʙʱʝʝ ʤʥʝʥʠʝ ʩʢʣʦʥʷʣʦʩʴ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʩʣʘʥʠʝ 

ʥʦʩʠʪ ʫʛʨʦʞʘʶʱʠʡ ʭʘʨʘʢʪʝʨ. ɺʦʢʨʫʛ ʭʚʘʪʘʣʦ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʠ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʭʦʪʝʣ ʚ ʵʪʦ 

ʧʦʚʝʨʠʪʴ, ʝʤʫ ʥʝʪʨʫʜʥʦ ʙʳʣʦ ʥʘʡʪʠ ʪʦʤʫ ʫʙʝʜʠʪʝʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. ʂʦʤʝʪʘ ʄʘʢʥʦʪʘ, 

ʧʦʷʚʠʚʰʘʷʩʷ ʚ 2007 ʛʦʜʫ, ʩʪʘʣʘ ʩʘʤʦʡ ʷʨʢʦʡ ʟʘ 40 ʣʝʪ. ʆʯʝʚʠʜʥʦ, ʦʥʘ ʧʨʝʜʚʝʱʘʣʘ ʬʠʥʘʥʩʦʚʳʡ 

ʢʨʠʟʠʩ 2007ï2008 ʛʦʜʦʚ. ɺʠʜʠʪʝ? ʕʪʦ ʩʦʚʩʝʤ ʥʝʩʣʦʞʥʦ. 



81 

 
ɾʨʝʮʳ ʠ ʩʚʷʱʝʥʥʠʢʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʠʤ ʦʪʢʨʳʪ ʩʤʳʩʣ ʧʦʩʣʘʥʠʷ, ʧʨʠʥʝʩʝʥʥʦʛʦ ʢʦʤʝʪʦʡ, ʥʦ 

ʥʠ ʦʥʠ, ʥʠ ʬʠʣʦʩʦʬʳ ʥʝ ʤʦʛʣʠ ʩʢʘʟʘʪʴ, ʛʜʝ çʞʠʚʫʪè ʢʦʤʝʪʳ ʠ ʯʪʦ ʦʥʠ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ. ʏʪʦ 

ʵʪʦ ð ʥʝʙʝʩʥʳʝ ʪʝʣʘ, ʢʘʢ ʟʚʝʟʜʳ ʠ ʧʣʘʥʝʪʳ? ʀʣʠ ʵʪʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʢʘʢ 

ʦʙʣʘʢʘ? ɺʥʝʰʥʝ ʦʥʠ ʥʝʤʥʦʛʦ ʥʘʧʦʤʠʥʘʶʪ ʦʙʣʘʢʘ; ʦʥʠ ʨʘʟʤʳʪʳ ʧʦ ʢʨʘʷʤ, ʘ ʥʝ ʨʝʟʢʦ ʦʯʝʨʯʝʥʳ, 

ʢʘʢ ʟʚʝʟʜʳ ʠ ʧʣʘʥʝʪʳ. ʅʦ ʜʚʠʞʫʪʩʷ ʦʥʠ ʩʢʦʨʝʝ ʢʘʢ ʧʣʘʥʝʪʳ, ʝʩʣʠ ʟʘʙʳʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʦʷʚʣʷʶʪʩʷ 

ʚʥʝʟʘʧʥʦ ʠ ʠʩʯʝʟʘʶʪ ʥʝʠʟʚʝʩʪʥʦ ʢʫʜʘ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʵʪʠ ʩʧʦʨʳ ʙʳʣʠ ʨʘʟʨʝʰʝʥʳ ʧʨʠ ʧʦʤʦʱʠ 

ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ. ɸʩʪʨʦʥʦʤ ʊʠʭʦ ɹʨʘʛʝ, ʦʮʝʥʠʚ ʧʨʠ ʧʦʤʦʱʠ ʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ɹʦʣʴʰʦʡ ʢʦʤʝʪʳ 1577 ʛʦʜʘ, ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʜʘʣʴʰʝ ʦʪ ɿʝʤʣʠ, 

ʯʝʤ ʃʫʥʘ. ɸ ʧʦʩʢʦʣʴʢʫ ʦʙʣʘʢʘ ʟʘʢʨʳʚʘʶʪ ʃʫʥʫ, ʘ ʥʝ ʥʘʦʙʦʨʦʪ, ʢʦʤʝʪʳ, ʦʯʝʚʠʜʥʦ, ʩʣʝʜʦʚʘʣʦ 

ʦʪʥʝʩʪʠ ʢ ʥʝʙʝʩʥʳʤ ʦʙʲʝʢʪʘʤ. 

***  

ʂ 1705 ʛʦʜʫ ʕʜʤʫʥʜ ɻʘʣʣʝʡ ʧʦʰʝʣ ʝʱʝ ʜʘʣʴʰʝ, ʧʦʢʘʟʘʚ, ʯʪʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʥʘ ʠʟ ʢʦʤʝʪ 

ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʥʦʯʥʦʤ ʥʝʙʝ ʨʝʛʫʣʷʨʥʦ. ʂʦʤʝʪʳ ʧʦʭʦʞʠ ʥʘ ʧʣʘʥʝʪʳ: ʦʥʠ ʦʙʨʘʱʘʶʪʩʷ ʧʦ ʦʨʙʠʪʘʤ 

ʚʦʢʨʫʛ ʉʦʣʥʮʘ. ʆʥʠ ʧʨʦʧʘʜʘʶʪ ʠʟ ʚʠʜʫ, ʢʦʛʜʘ ʫʭʦʜʷʪ ʩʣʠʰʢʦʤ ʜʘʣʝʢʦ, ʠ ʧʦʷʚʣʷʶʪʩʷ ʚʥʦʚʴ, 

ʢʦʛʜʘ ʧʦʜʭʦʜʷʪ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ. ʇʦʯʝʤʫ ʦʥʠ ʦʪʨʘʱʠʚʘʶʪ ʭʚʦʩʪʳ, ʘ ʧʦʪʦʤ ʚʥʦʚʴ ʠʭ ʪʝʨʷʶʪ? 

ɻʘʣʣʝʡ ʥʝ ʤʦʛ ʫʚʝʨʝʥʥʦ ʥʘʟʚʘʪʴ ʧʨʠʯʠʥʫ, ʥʦ ʩʯʠʪʘʣ, ʯʪʦ ʵʪʦ ʢʘʢ-ʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʙʣʠʟʦʩʪʴʶ ʢ 

ʉʦʣʥʮʫ. 

ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʪʘʡʥʳ ʢʦʤʝʪ, ʩʦʚʝʨʰʝʥʥʦʝ ɻʘʣʣʝʝʤ, ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʢʨʫʧʥʳʭ 

ʦʪʢʨʳʪʠʡ ʚ ʘʩʪʨʦʥʦʤʠʠ ʥʘ ʙʘʟʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʣ ʂʝʧʣʝʨ ʠ 

ʟʘʥʦʚʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣ ʠ ʦʙʦʙʱʠʣ ʅʴʶʪʦʥ. ʇʦʩʢʦʣʴʢʫ ʧʣʘʥʝʪʳ ʜʚʠʞʫʪʩʷ ʧʦ ʵʣʣʠʧʩʘʤ, 

ʨʘʩʩʫʞʜʘʣ ɻʘʣʣʝʡ, ʪʦ ʧʦʯʝʤʫ ʢʦʤʝʪʳ ʥʝ ʤʦʛʫʪ ʜʝʣʘʪʴ ʪʦ ʞʝ ʩʘʤʦʝ? ɽʩʣʠ ʪʘʢ, ʪʦ ʠʭ ʜʚʠʞʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʠ ʦʜʥʘ ʠ ʪʘ ʞʝ ʢʦʤʝʪʘ ʜʦʣʞʥʘ ʨʘʟ ʟʘ ʨʘʟʦʤ ʧʦʷʚʣʷʪʴʩʷ ʥʘ ʟʝʤʥʳʭ 

ʥʝʙʝʩʘʭ ʯʝʨʝʟ ʨʘʚʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʧʦʟʚʦʣʷʣ 

ʥʝʤʥʦʛʦ ʧʦʜʧʨʘʚʠʪʴ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ: ʜʚʠʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʯʪʠʧʝʨʠʦʜʠʯʝʩʢʠʤ, ʥʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʨʠʪʷʞʝʥʠʝ ʜʨʫʛʠʭ ʧʣʘʥʝʪ, ʦʩʦʙʝʥʥʦ ʪʘʢʠʭ ʛʠʛʘʥʪʦʚ, ʢʘʢ ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ, 

ʤʦʞʝʪ ʫʩʢʦʨʠʪʴ ʠʣʠ ʟʘʜʝʨʞʘʪʴ ʚʦʟʚʨʘʱʝʥʠʝ ʢʦʤʝʪʳ. 

ʏʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʵʪʫ ʪʝʦʨʠʶ, ɻʘʣʣʝʡ ʫʛʣʫʙʠʣʩʷ ʚ ʪʫʤʘʥʥʳʝ ʘʨʭʠʚʥʳʝ ʟʘʧʠʩʠ ʦ ʧʦʷʚʣʝʥʠʠ 

ʢʦʤʝʪ ʥʘ ʥʝʙʝ. ɼʦ ʠʟʦʙʨʝʪʝʥʠʷ ɻʘʣʠʣʝʝʤ ʪʝʣʝʩʢʦʧʘ ʥʘ ɿʝʤʣʝ ʤʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ ʪʦʣʴʢʦ 

ʢʦʤʝʪʳ, ʚʠʜʠʤʳʝ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʙʳʣʠ ʥʝʦʙʳʯʘʡʥʦ ʷʨʢʠʤʠ ʠ 
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ʦʙʣʘʜʘʣʠ ʚʥʫʰʠʪʝʣʴʥʳʤʠ ʭʚʦʩʪʘʤʠ. ʆʜʥʫ ʪʘʢʫʶ ʢʦʤʝʪʫ ʚʠʜʝʣ ʇʝʪʝʨ ɸʧʠʘʥ ʚ 1531 ʛʦʜʫ; ʜʨʫʛʫʶ 

ʥʘʙʣʶʜʘʣ ʂʝʧʣʝʨ ʚ 1607 ʛʦʜʫ; ʘʥʘʣʦʛʠʯʥʘʷ ʢʦʤʝʪʘ ʧʦʷʚʣʷʣʘʩʴ ʠ ʧʨʠ ʞʠʟʥʠ ɻʘʣʣʝʷ, ʚ 1682 ʛʦʜʫ. 

ʇʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʵʪʠʤʠ ʜʘʪʘʤʠ ʩʦʩʪʘʚʣʷʶʪ 76 ʠ 75 ʣʝʪ. ʄʦʞʝʪ ʙʳʪʴ, ʚʩʝ ʪʨʠ ʨʘʟʘ ʥʘ ʥʝʙʝ 

ʧʦʷʚʣʷʣʦʩʴ ʦʜʥʦ ʠ ʪʦ ʞʝ ʪʝʣʦ? ɻʘʣʣʝʡ ʙʳʣ ʫʙʝʞʜʝʥ ʚ ʵʪʦʤ ʠ ʧʨʝʜʩʢʘʟʘʣ, ʯʪʦ ʵʪʘ ʢʦʤʝʪʘ ʚʥʦʚʴ 

ʚʝʨʥʝʪʩʷ ʢ ɿʝʤʣʝ ʚ 1758 ʛʦʜʫ. 

ʆʥ ʦʢʘʟʘʣʩʷ ʧʨʘʚ, ʭʦʪʷ ʠ ʥʘ ʛʨʘʥʠ ʬʦʣʘ. ʅʘ ʈʦʞʜʝʩʪʚʦ ʚ ʥʘʟʚʘʥʥʦʤ ʛʦʜʫ ʥʝʤʝʮʢʠʡ 

ʘʩʪʨʦʥʦʤ-ʣʶʙʠʪʝʣʴ ʀʦʛʘʥʥ ʇʘʣʠʯ ʟʘʤʝʪʠʣ ʚ ʥʝʙʝ ʩʣʘʙʦʝ ʨʘʟʤʳʪʦʝ ʧʷʪʥʳʰʢʦ, ʢʦʪʦʨʦʝ ʚʩʢʦʨʝ 

ʦʙʟʘʚʝʣʦʩʴ ʭʘʨʘʢʪʝʨʥʳʤ ʭʚʦʩʪʦʤ. ʂ ʪʦʤʫ ʤʦʤʝʥʪʫ ʪʨʦʝ ʬʨʘʥʮʫʟʩʢʠʭ ʤʘʪʝʤʘʪʠʢʦʚ ð ɸʣʝʢʩʠʩ 

ʂʣʝʨʦ, ɾʦʟʝʬ ʃʘʣʘʥʜ ʠ ʅʠʢʦʣʴ-ʈʝʡʥ ʃʝʧʦʪ ð ʧʨʦʚʝʣʠ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʠ ʧʝʨʝʥʝʩʣʠ 

ʧʨʝʜʩʢʘʟʘʥʥʫʶ ɻʘʣʣʝʝʤ ʜʘʪʫ ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʢʦʤʝʪʳ ʢ ʉʦʣʥʮʫ ʥʘ 13 ʘʧʨʝʣʷ. ʅʘ 

ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʥʘ ʤʝʩʷʮ ʨʘʥʴʰʝ; ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʚʦʟʤʫʱʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʖʧʠʪʝʨʘ ʠ 

ʉʘʪʫʨʥʘ ʟʘʜʝʨʞʘʣʠ ʢʦʤʝʪʫ ʥʘ 618 ʩʫʪʦʢ. 

ɻʘʣʣʝʡ ʫʤʝʨ ʧʨʝʞʜʝ, ʯʝʤ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʧʨʝʜʩʢʘʟʘʥʠʝ. ʊʦ, ʯʪʦ ʤʳ 

ʩʝʛʦʜʥʷ ʥʘʟʳʚʘʝʤ ʢʦʤʝʪʦʡ ɻʘʣʣʝʷ (ʢʦʤʝʪʘ ʙʳʣʘ ʥʘʟʚʘʥʘ ʚ ʝʛʦ ʯʝʩʪʴ ʚ 1759 ʛʦʜʫ), ʩʪʘʣʦ ʧʝʨʚʳʤ, 

ʧʦʤʠʤʦ ʧʣʘʥʝʪ, ʪʝʣʦʤ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʫʜʘʣʦʩʴ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʦʥʦ 

ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ. ʉʨʘʚʥʠʚ ʩʪʘʨʳʝ ʟʘʧʠʩʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʨʘʩʯʝʪʘʤʠ ʧʨʦʰʣʦʡ ʦʨʙʠʪʳ 

ʵʪʦʡ ʢʦʤʝʪʳ, ʝʝ ʧʦʷʚʣʝʥʠʷ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʜʦ 240 ʛʦʜʘ ʜʦ ʥʘʰʝʡ ʵʨʳ, ʢʦʛʜʘ ʝʝ ʚʠʜʝʣʠ ʚ ʂʠʪʘʝ. 

ʉʣʝʜʫʶʱʝʝ ʝʝ ʧʦʷʚʣʝʥʠʝ ʚ 164 ʛʦʜʫ ʜʦ ʥʘʰʝʡ ʵʨʳ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘ ʚʘʚʠʣʦʥʩʢʦʡ ʛʣʠʥʷʥʦʡ 

ʪʘʙʣʠʯʢʝ. ʂʠʪʘʡʮʳ ʚʠʜʝʣʠ ʵʪʫ ʢʦʤʝʪʫ ʩʥʦʚʘ ʚ 87 ʛʦʜʫ ʜʦ ʥʘʰʝʡ ʵʨʳ, ʚ 12 ʛʦʜʫ ʜʦ ʥʘʰʝʡ ʵʨʳ, ʚ 66 

ʛʦʜʫ, ʚ 141 ʛʦʜʫ ʠ ʪ.ʜ. ʇʨʝʜʩʢʘʟʘʥʥʦʝ ɻʘʣʣʝʝʤ ʚʦʟʚʨʘʱʝʥʠʝ ʢʦʤʝʪʳ ʙʳʣʦ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ 

ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʥʦʚʳʭ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʜʩʢʘʟʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʥʝʙʝʩʥʦʡ ʜʠʥʘʤʠʢʠ. 

***  

ʂʦʤʝʪʳ ʥʝ ʧʨʦʩʪʦ ʤʫʜʨʝʥʘʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʟʘʛʘʜʢʘ. ɺʦ ʚʚʝʜʝʥʠʠ ʷ ʫʧʦʤʠʥʘʣ ʦʜʥʫ 

ʤʘʩʰʪʘʙʥʫʶ ʪʝʦʨʠʶ ʩ ʫʯʘʩʪʠʝʤ ʢʦʤʝʪ: ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʠʤʝʥʥʦ ʩ ʠʭ ʧʦʤʦʱʴʶ 

ʫʯʝʥʳʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʙʲʷʩʥʷʪʴ ʧʦʷʚʣʝʥʠʝ ʥʘ ɿʝʤʣʝ ʦʢʝʘʥʦʚ. ʂʦʤʝʪʳ ʩʦʩʪʦʷʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʣʴʜʘ; ʭʚʦʩʪ ʦʙʨʘʟʫʝʪʩʷ, ʢʦʛʜʘ ʢʦʤʝʪʘ ʧʦʜʭʦʜʠʪ ʢ ʉʦʣʥʮʫ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ, ʯʪʦʙʳ ʣʝʜ ʚ ʥʝʡ 

çʩʫʙʣʠʤʠʨʦʚʘʣʩʷè, ʪʦ ʝʩʪʴ ʧʨʝʚʨʘʱʘʣʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʦ ʣʴʜʘ ʚ ʧʘʨ. ʉʦʛʣʘʩʥʦ 

ʫʙʝʜʠʪʝʣʴʥʳʤ ʢʦʩʚʝʥʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤ, ʚ ʨʘʥʥʠʝ ʵʧʦʭʠ ʨʘʟʚʠʪʠʷ ɿʝʤʣʠ ʩ ʥʝʡ ʩʪʦʣʢʥʫʣʦʩʴ 

ʤʥʦʞʝʩʪʚʦ ʢʦʤʝʪ; ʝʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʠʭ ʣʝʜ ʜʦʣʞʝʥ ʙʳʣ ʨʘʩʪʘʷʪʴ ʠ ʩʦʙʨʘʪʴʩʷ ʚʦ ʚʧʘʜʠʥʳ, ʦʙʨʘʟʦʚʘʚ 

ʦʢʝʘʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʜʘ ʜʦʣʞʥʘ ʙʳʣʘ ʚʩʪʨʦʠʪʴʩʷ ʚ ʤʦʣʝʢʫʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʨʦʜ ʟʝʤʥʦʡ ʢʦʨʳ, ʚ ʢʦʪʦʨʳʭ ʝʝ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. 

ɾʠʟʥʴ ʥʘ ɿʝʤʣʝ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʚʦʜʳ, ʪʘʢ ʯʪʦ ʟʥʘʥʠʷ ʦ ʢʦʤʝʪʘʭ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʩʧʦʩʦʙʥʳ ʨʘʩʩʢʘʟʘʪʴ ʥʘʤ ʥʝʤʘʣʦ ʚʘʞʥʦʛʦ ʠ ʦ ʥʘʩ ʩʘʤʠʭ. ɺ ʩʪʠʭʦʪʚʦʨʝʥʠʠ çʕʩʩʝ ʦ ʯʝʣʦʚʝʢʝè 

(1734 ʛʦʜ) ɸʣʝʢʩʘʥʜʨʘ ʇʦʫʧʘ ʝʩʪʴ ʧʘʤʷʪʥʘʷ ʩʪʨʦʯʢʘ: çʏʪʦʙʳ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʠʟʫʯʠʪʴ 

ʯʝʣʦʚʝʯʝʩʪʚʦ, ʥʫʞʥʦ ʠʟʫʯʘʪʴ ʏʝʣʦʚʝʢʘè (ʚ ʨʫʩʩʢʦʤ ʧʝʨʝʚʦʜʝ ð çʅʘ ʩʘʤʦʛʦ ʩʝʙʷ ʥʘʧʨʘʚʴ ʪʳ 

ʚʟʛʣʷʜè). ʆʜʥʘʢʦ, ʥʝ ʚʜʘʚʘʷʩʴ ʚ ʜʫʭʦʚʥʳʝ ʠ ʵʪʠʯʝʩʢʠʝ ʥʘʩʪʘʚʣʝʥʠʷ ʧʦʵʤʳ, ʟʘʤʝʪʠʤ, ʯʪʦ ʣʶʙʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ ʜʦʣʞʥʦ ʦʭʚʘʪʳʚʘʪʴ ʪʘʢʞʝ ʢʦʥʪʝʢʩʪʙʳʪʠʷ ʣʶʜʝʡ, ʘ ʥʝ ʪʦʣʴʢʦ ʩʘʤʠʭ 

ʣʶʜʝʡ. ɸ ʢʦʥʪʝʢʩʪ ð ʵʪʦ ʚʩʷ ɺʩʝʣʝʥʥʘʷ, ʧʦʵʪʦʤʫ, ʯʪʦ ʙʳ ʥʠ ʛʦʚʦʨʠʣ ʇʦʫʧ, ʠʟʫʯʝʥʠʝ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʦʟʥʘʯʘʝʪ ʠʟʫʯʝʥʠʝ ʚʩʝʛʦ. 

ʉʝʛʦʜʥʷ ʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʢʘʪʘʣʦʛʠ ʚʢʣʶʯʝʥʦ 5253 ʢʦʤʝʪʳ. ʆʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʪʠʧʘ: ʜʦʣʛʦʧʝʨʠʦʜʠʯʝʩʢʠʝ ʩ ʧʝʨʠʦʜʦʤ 200 ʣʝʪ ʠ ʙʦʣʝʝ, ʯʴʠ ʦʨʙʠʪʳ ʫʭʦʜʷʪ ʜʘʣʝʢʦ ʟʘ 

ʧʨʝʜʝʣʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʠʝ, ʢʦʪʦʨʳʝ ʜʝʨʞʘʪʩʷ ʙʣʠʞʝ ʢ ʉʦʣʥʮʫ ʠ ʯʘʩʪʦ 

ʠʤʝʶʪ ʙʦʣʝʝ ʦʢʨʫʛʣʳʝ, ʭʦʪʷ ʠ ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʦʨʙʠʪʳ. ʂʦʤʝʪʘ ɻʘʣʣʝʷ ʩ ʝʝ 75-ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʠʭ. ʉʫʱʝʩʪʚʫʶʪ ʢʦʤʝʪʳ ʩ 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʤʠ ʦʨʙʠʪʘʤʠ: ʛʠʧʝʨʙʦʣʘ ð ʝʱʝ ʦʜʥʦ ʢʦʥʠʯʝʩʢʦʝ ʩʝʯʝʥʠʝ, ʠʟʚʝʩʪʥʦʝ ʝʱʝ 

ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʤ ʛʝʦʤʝʪʨʘʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʣʣʠʧʩʘ ʛʠʧʝʨʙʦʣʘ ð ʥʝʟʘʤʢʥʫʪʘʷ ʢʨʠʚʘʷ. ʊʝʣʦ, 

ʩʣʝʜʫʶʱʝʝ ʧʦ ʪʘʢʦʡ ʦʨʙʠʪʝ, ʧʦʷʚʣʷʝʪʩʷ ʠʟ ʜʘʣʝʢʦʛʦ ʜʘʣʝʢʘ, ʧʨʦʥʦʩʠʪʩʷ ʤʠʤʦ ʉʦʣʥʮʘ ʠ, ʝʩʣʠ 

ʫʤʫʜʨʷʝʪʩʷ ʥʝ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʥʠʤ, ʫʥʦʩʠʪʩʷ ʦʙʨʘʪʥʦ ʚ ʢʦʩʤʦʩ, ʯʪʦʙʳ ʥʠʢʦʛʜʘ ʙʦʣʴʰʝ ʥʝ 

ʧʦʷʚʣʷʪʴʩʷ ʚ ʥʘʰʠʭ ʢʨʘʷʭ. 

ɻʠʧʝʨʙʦʣʠʯʝʩʢʘʷ ʬʦʨʤʘ ʦʨʙʠʪʳ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʠ ʢʦʤʝʪʳ ʧʨʠʣʝʪʘʶʪ ʢ ʉʦʣʥʮʫ ʠʟ 

ʤʝʞʟʚʝʟʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʘʩʪʨʦʥʦʤʳ ʩʝʛʦʜʥʷ ʩʯʠʪʘʶʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ, ʝʩʣʠ ʥʝ 

ʚʩʝ, ʣʝʪʘʣʠ ʢʦʛʜʘ-ʪʦ ʧʦ ʦʯʝʥʴ ʜʘʣʝʢʠʤ ʟʘʤʢʥʫʪʳʤ ʦʨʙʠʪʘʤ, ʧʦʢʘ ʚʣʠʷʥʠʝ ʖʧʠʪʝʨʘ ʥʝ ʥʘʨʫʰʠʣʦ 

ʧʦʨʷʜʦʢ ʠʭ ʜʚʠʞʝʥʠʷ. ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʠ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʡ ʦʨʙʠʪʘʤʠ ʩʚʷʟʘʥʦ ʩ 
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ʵʥʝʨʛʠʝʡ ʪʝʣʘ. ʇʨʠ ʵʥʝʨʛʠʠ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʦʨʙʠʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʤʢʥʫʪʳʡ 

ʵʣʣʠʧʩ, ʥʦ ʝʩʣʠ ʵʥʝʨʛʠʷ ʚʳʰʝ ð ʵʪʦ ʫʞʝ ʛʠʧʝʨʙʦʣʘ. ʇʨʠ ʢʨʠʪʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʵʥʝʨʛʠʠ ʦʨʙʠʪʘ 

ʷʚʣʷʝʪʩʷ ʧʘʨʘʙʦʣʦʡ. ʂʦʤʝʪʘ ʥʘ ʦʯʝʥʴ ʚʳʪʷʥʫʪʦʡ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʦʨʙʠʪʝ, ʝʩʣʠ ʥʘ ʥʝʝ ʦʢʘʞʝʪ 

ʚʦʟʤʫʱʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʖʧʠʪʝʨ, ʧʨʠʦʙʨʝʪʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʵʥʝʨʛʠʶ, ʠ ʝʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʨʝʚʳʩʠʪʴ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɹʣʠʟʢʘʷ ʚʩʪʨʝʯʘ ʩ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʚʥʝʰʥʝʡ 

ʧʣʘʥʝʪʦʡ ʤʦʞʝʪ ʜʦʙʘʚʠʪʴ ʢʦʤʝʪʝ ʝʱʝ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ (ʵʬʬʝʢʪ ʧʨʘʱʠ): ʢʦʤʝʪʘ ʦʪʥʠʤʘʝʪ ʫ 

ʧʣʘʥʝʪʳ ʯʘʩʪʴ ʵʥʝʨʛʠʠ, ʥʦ ʧʣʘʥʝʪʘ ʥʘʩʪʦʣʴʢʦ ʤʘʩʩʠʚʥʘ, ʯʪʦ ʜʘʞʝ ʥʝ ʟʘʤʝʯʘʝʪ ʵʪʦʛʦ. ʊʘʢ 

ʵʣʣʠʧʪʠʯʝʩʢʘʷ ʠʟʥʘʯʘʣʴʥʦ ʦʨʙʠʪʘ ʢʦʤʝʪʳ ʤʦʞʝʪ ʩʪʘʪʴ ʛʠʧʝʨʙʦʣʦʡ. 

ʇʘʨʘʙʦʣʠʯʝʩʢʘʷ ʦʨʙʠʪʘ ʤʘʣʦʚʝʨʦʷʪʥʘ, ʧʦʩʢʦʣʴʢʫ ʵʥʝʨʛʠʷ ʪʝʣʘ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʙʳʪʴ ʪʦʯʥʦ 

ʨʘʚʥʘ ʢʨʠʪʠʯʝʩʢʦʡ. ʅʦ ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʘʨʘʙʦʣʫ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʰʘʛʘ ʢ 

ʨʘʩʯʝʪʫ ʦʨʙʠʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʤʝʪʳ. ʇʘʨʘʙʦʣʘ ʙʣʠʟʢʘ ʠ ʢ ʵʣʣʠʧʩʫ, ʠ ʢ ʛʠʧʝʨʙʦʣʝ. 

ʕʪʦ ʚʥʦʚʴ ʚʦʟʚʨʘʱʘʝʪ ʥʘʩ ʢ ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʢʦʤʝʪʝ, ʧʦʧʘʚʰʝʡ ʚ ʟʘʛʦʣʦʚʢʠ ʥʦʚʦʩʪʝʡ ʠ 

ʧʦʣʫʯʠʚʰʝʡ ʥʘʟʚʘʥʠʝ 67P / ʏʫʨʶʤʦʚʘ ð ɻʝʨʘʩʠʤʝʥʢʦ ʚ ʯʝʩʪʴ ʝʝ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʝʡ ʂʣʠʤʘ 

ʏʫʨʶʤʦʚʘ ʠ ʉʚʝʪʣʘʥʳ ɻʝʨʘʩʠʤʝʥʢʦ. ʕʪʘ ʢʦʤʝʪʘ ʦʙʣʝʪʘʝʪ ʉʦʣʥʮʝ ʢʘʞʜʳʝ ʰʝʩʪʴ ʩ ʧʦʣʦʚʠʥʦʡ ʣʝʪ. 

ʅʠʯʝʤ ʥʝ ʧʨʠʤʝʯʘʪʝʣʴʥʦʝ ʜʦ ʪʦʡ ʧʦʨʳ ʢʦʤʝʪʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 67P, ʢʨʫʞʘʱʝʡ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʠ 

ʠʩʧʫʩʢʘʶʱʝʡ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʥʝʤʫ ʩʪʨʫʠ ʥʘʛʨʝʪʦʛʦ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʧʦʧʘʣʦ ʚ ʧʦʣʝ ʟʨʝʥʠʷ 

ʘʩʪʨʦʥʦʤʦʚ, ʠ ʥʘ ʚʩʪʨʝʯʫ ʩ ʥʝʡ ʙʳʣ ʚʳʩʣʘʥ ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ Rosetta[44]. ʇʨʠʙʣʠʟʠʚʰʠʩʴ, 

Rosetta ʚʳʷʩʥʠʣʘ, ʯʪʦ 67P ʧʦʭʦʞʘ ʥʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʨʝʟʠʥʦʚʦʛʦ ʫʪʝʥʢʘ: ʵʪʦ ʜʚʘ ʦʢʨʫʛʣʳʭ ʢʦʤʢʘ, 

ʩʦʝʜʠʥʝʥʥʳʭ ʫʟʝʥʴʢʦʡ ʰʝʡʢʦʡ. ʇʦʥʘʯʘʣʫ ʥʠʢʪʦ ʥʝ ʤʦʛ ʩʢʘʟʘʪʴ, ʦʙʨʘʟʦʚʘʣʘʩʴ ʣʠ ʪʘʢʘʷ ʬʦʨʤʘ ʧʨʠ 

ʤʝʜʣʝʥʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʜʚʫʭ ʦʢʨʫʛʣʳʭ ʪʝʣ ʠʣʠ ʞʝ ʵʪʦ ʦʜʥʦ ʪʝʣʦ, ʨʘʟʲʝʜʝʥʥʦʝ ʵʨʦʟʠʝʡ ʚ ʦʙʣʘʩʪʠ 

ʰʝʡʢʠ. 

ɺ ʢʦʥʮʝ 2015 ʛʦʜʘ ʵʪʦʪ ʚʦʧʨʦʩ ʙʳʣ ʨʘʟʨʝʰʝʥ ʧʨʠ ʧʦʤʦʱʠ ʭʠʪʨʦʫʤʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʜʨʦʙʥʳʭ ʩʥʠʤʢʦʚ ʢʦʤʝʪʳ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʣʘʥʜʰʘʬʪ 67P ʢʘʞʝʪʩʷ ʥʝʨʝʛʫʣʷʨʥʳʤ 

ʠ ʭʘʦʪʠʯʥʳʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʯʝʨʝʜʫʶʱʠʭʩʷ ʦʩʪʨʳʭ ʩʢʘʣ ʠ ʧʣʦʩʢʠʭ ʚʧʘʜʠʥ, 

ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʜʝʪʘʣʴʥʘʷ ʢʘʨʪʠʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʫʜʠʪʴ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʪʝʣʘ 

ʢʦʤʝʪʳ. ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʚʳ ʙʝʨʝʪʝ ʣʫʢʦʚʠʮʫ, ʩʨʝʟʘʝʪʝ ʩ ʥʝʝ ʧʨʦʠʟʚʦʣʴʥʳʝ ʣʦʤʪʠʢʠ ʠ ʦʪʨʫʙʘʝʪʝ 

ʢʫʩʢʠ. ʅʘ ʤʝʩʪʝ ʪʦʥʢʠʭ ʣʦʤʪʠʢʦʚ, ʩʨʝʟʘʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʩʪʘʥʫʪʩʷ ʧʣʦʩʢʠʝ 

ʧʣʦʱʘʜʢʠ, ʥʦ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʨʘʟʨʝʟʘʭ ʙʫʜʫʪ ʚʠʜʥʳ ʩʪʦʧʢʠ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ. ʇʣʦʩʢʠʝ ʚʧʘʜʠʥʳ 

ʥʘ ʢʦʤʝʪʝ ʥʘʧʦʤʠʥʘʶʪ ʩʨʝʟʘʥʥʳʝ ʣʦʤʪʠʢʠ, ʘ ʥʘ ʝʝ ʩʢʘʣʘʭ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʟʘʯʘʩʪʫʶ ʚʠʜʥʘ 

ʩʣʦʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʣʴʜʘ. ʂ ʧʨʠʤʝʨʫ, ʩʝʨʠʷ ʩʣʦʝʚ ʚʠʜʥʘ ʩʚʝʨʭʫ ʠ ʚ ʩʝʨʝʜʠʥʝ ʩʧʨʘʚʘ ʥʘ ʬʦʪʦ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʇʨʝʜʠʩʣʦʚʠʠ ʢ ʵʪʦʡ ʢʥʠʛʝ; ʚʠʜʥʳ ʪʘʤ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʣʦʩʢʠʝ ʦʙʣʘʩʪʠ. 

ɸʩʪʨʦʥʦʤʳ ʩʯʠʪʘʶʪ, ʯʪʦ, ʢʦʛʜʘ ʢʦʤʝʪʳ ʪʦʣʴʢʦ ʧʦʷʚʠʣʠʩʴ ʚ ʨʘʥʥʝʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʦʥʠ 

ʨʦʩʣʠ ʧʫʪʝʤ ʘʢʢʨʝʮʠʠ, ʪʘʢ ʯʪʦ ʥʘ ʥʠʭ ʧʦʩʪʝʧʝʥʥʦ ʦʪʢʣʘʜʳʚʘʣʩʷ ʣʝʜ, ʩʣʦʡ ʟʘ ʩʣʦʝʤ, ʧʨʠʤʝʨʥʦ ʢʘʢ 

ʣʠʩʪʴʷ ʥʘ ʣʫʢʦʚʠʮʝ. ʄʳ ʤʦʞʝʤ ʟʘʜʘʪʴʩʷ ʚʦʧʨʦʩʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ, 

ʚʠʜʠʤʳʝ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ 67P, ʵʪʦʡ ʪʝʦʨʠʠ, ʠ ʝʩʣʠ ʜʘ, ʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʦʣʦʛʠʶ, ʯʪʦʙʳ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʩʪʦʨʠʶ ʢʦʤʝʪʳ. 

ʄʘʪʪʝʦ ʄʘʩʩʠʨʦʥʠ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʚʳʧʦʣʥʠʣʠ ʵʪʫ ʨʘʙʦʪʫ ʚ 2015 ʛʦʜʫ. ʇʦʣʫʯʝʥʥʳʡ ʠʤʠ 

ʨʝʟʫʣʴʪʘʪ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʦʨʠʝʡ ʦ ʪʦʤ, ʯʪʦ ʬʦʨʤʘ ʫʪʝʥʢʘ ʚʦʟʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʷʛʢʦʛʦ 

ʩʪʦʣʢʥʦʚʝʥʠʷ. ɹʘʟʦʚʘʷ ʠʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʪʦʨʠʶ ʢʦʤʝʪʳ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʠʟ ʛʝʦʤʝʪʨʠʠ ʝʝ 

ʣʝʜʷʥʳʭ ʩʣʦʝʚ. ʇʨʠ ʪʱʘʪʝʣʴʥʦʤ ʚʠʟʫʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʢʣʦʥʷʣʠʩʴ ʢ 

ʪʝʦʨʠʠ ʜʚʫʭ ʪʝʣ, ʥʦ, ʧʦʤʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʥʠʷ ʬʦʪʦʛʨʘʬʠʡ, ʢʦʤʘʥʜʘ ʄʘʩʩʠʨʦʥʠ ʧʨʦʚʝʣʘ ʪʘʢʞʝ 

ʪʱʘʪʝʣʴʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭʤʝʨʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʩʪʘʪʠʩʪʠʢʠ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʢʦʤʝʪʳ. ʅʘʯʘʚ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʥʘʙʣʶʜʘʝʤʦʡ ʬʦʨʤʳ ʢʦʤʝʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʫʯʝʥʳʝ ʜʣʷ ʥʘʯʘʣʘ ʚʳʷʩʥʠʣʠ ʧʦʣʦʞʝʥʠʝ ʠ 

ʦʨʠʝʥʪʘʮʠʶ 103 ʧʣʦʩʢʦʩʪʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʢʘʢʦʡ-ʥʠʙʫʜʴ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʘʙʣʶʜʘʝʤʳʤʠ ʩʣʦʷʤʠ, ʪʘʢʦʡ ʢʘʢ ʪʝʨʨʘʩʘ 

(ʧʣʦʩʢʘʷ ʦʙʣʘʩʪʴ) ʠʣʠ ʢʫʵʩʪʘ (ʦʜʠʥ ʠʟ ʪʠʧʦʚ ʛʨʝʙʥʝʡ). ʆʥʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʵʪʠ ʧʣʦʩʢʦʩʪʠ 

ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʢʘʞʜʦʤ ʩʝʛʤʝʥʪʝ, ʥʦ ʥʝ ʩʭʦʜʷʪʩʷ ʥʘ ʧʝʨʝʤʳʯʢʝ, ʛʜʝ 

ʩʦʝʜʠʥʷʶʪʩʷ ʩʝʛʤʝʥʪʳ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʢʘʞʜʳʡ ʩʝʛʤʝʥʪ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʙʠʨʘʣ ʥʘ 

ʩʝʙʷ, ʢʘʢ ʥʘ ʣʫʢʦʚʠʮʫ, ʩʣʦʠ, ʧʨʝʞʜʝ ʯʝʤ ʩʝʛʤʝʥʪʳ ʩʙʣʠʟʠʣʠʩʴ ʠ ʩʦʝʜʠʥʠʣʠʩʴ. 
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ʂʦʛʜʘ ʩʣʦʠ ʬʦʨʤʠʨʫʶʪʩʷ, ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʨʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʤʝʩʪʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʛʨʘʚʠʪʘʮʠʠ ð ʧʦ ʩʤʳʩʣʫ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʱʝʩʪʚʦ, ʦʪʢʣʘʜʳʚʘʷʩʴ ʥʘ ʪʝʣʦ, 

ʧʘʜʘʝʪ ʚʥʠʟ. ʇʦʵʪʦʤʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʦʤʘʥʜʘ ʧʨʦʩʯʠʪʘʣʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ 

ʢʦʤʝʪʳ ʧʦ ʢʘʞʜʦʡ ʠʟ ʜʚʫʭ ʛʠʧʦʪʝʟ ʠ ʠʩʧʦʣʴʟʦʚʘʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʣʦʝʚ ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʜʝʣʠ ʩʪʦʣʢʥʦʚʝʥʠʷ. 

ʗʜʨʦ 67P, ʭʦʪʷ ʠ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟʦ ʣʴʜʘ, ʯʝʨʥʦ ʢʘʢ ʥʦʯʴ ʠ ʠʩʧʝʱʨʝʥʦ ʪʳʩʷʯʘʤʠ ʢʘʤʥʝʡ. 

ɿʦʥʜ Philae ʩʦʚʝʨʰʠʣ ʩʣʦʞʥʫʶ ʠ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʣʠʰʴ ʚʨʝʤʝʥʥʫʶ ʧʦʩʘʜʢʫ ʥʘ ʛʦʣʦʚʝ ʫʪʝʥʢʘ. 

ʇʦʩʘʜʢʘ ʧʨʦʰʣʘ ʥʝ ʪʘʢ, ʢʘʢ ʧʣʘʥʠʨʦʚʘʣʦʩʴ. ɺ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ Philae ʚʭʦʜʠʣ ʥʝʙʦʣʴʰʦʡ 

ʨʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʰʫʨʫʧʳ-ʣʝʜʦʙʫʨʳ ʩ ʚʠʥʪʦʚʦʡ ʨʝʟʴʙʦʡ, ʛʘʨʧʫʥʳ ʠ ʩʦʣʥʝʯʥʘʷ ʧʘʥʝʣʴ. ʇʣʘʥ 

ʙʳʣ ʪʘʢʦʡ: ʘʢʢʫʨʘʪʥʦ ʧʦʩʘʜʠʪʴ ʘʧʧʘʨʘʪ, ʟʘʧʫʩʪʠʪʴ ʜʚʠʛʘʪʝʣʴ, ʯʪʦʙʳ ʦʥ ʧʨʠʞʘʣ Philae ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʤʝʪʳ, ʟʘʮʝʧʠʪʴʩʷ ʛʘʨʧʫʥʘʤʠ, ʯʪʦʙʳ ʫʜʝʨʞʘʪʴ ʘʧʧʘʨʘʪ ʥʘ ʤʝʩʪʝ ʧʦʩʣʝ ʚʳʢʣʶʯʝʥʠʷ 

ʜʚʠʛʘʪʝʣʷ, ʚʚʝʨʥʫʪʴ ʣʝʜʦʙʫʨʳ ʚ ʷʜʨʦ ʢʦʤʝʪʳ ʜʣʷ ʥʘʜʝʞʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʣʥʝʯʥʦʡ 

ʧʘʥʝʣʴʶ, ʯʪʦʙʳ ʟʘʨʷʜʠʪʴʩʷ ʵʥʝʨʛʠʝʡ. ʅʦ ʯʝʣʦʚʝʢ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʘ ɹʦʛ ʨʘʩʧʦʣʘʛʘʝʪé ʈʘʢʝʪʥʳʡ 

ʜʚʠʛʘʪʝʣʴ ʥʝ ʟʘʧʫʩʪʠʣʩʷ, ʛʘʨʧʫʥʳ ʥʝ ʟʘʮʝʧʠʣʠʩʴ, ʢʦʩʪʳʣʠ ʥʝ ʚʚʝʨʥʫʣʠʩʴ, ʟʦʥʜ ʦʪʧʨʳʛʥʫʣ ʠ ʣʝʪʝʣ 

ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʝʱʝ ʧʘʨʫ ʯʘʩʦʚ, ʘ ʢʦʛʜʘ ʥʘʢʦʥʝʮ ʫʧʘʣ, ʩʦʣʥʝʯʥʘʷ ʧʘʥʝʣʴ ʦʢʘʟʘʣʘʩʴ ʚ ʛʣʫʙʦʢʦʡ 

ʪʝʥʠ, ʛʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʧʦʜʟʘʨʷʜʠʪʴʩʷ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ çʠʜʝʘʣʴʥʦʝ ʧʨʠʟʝʤʣʝʥʠʝ ʥʘ ʪʨʠ ʪʦʯʢʠ ð ʜʚʘ ʢʦʣʝʥʘ ʠ ʥʦʩè, Philae ʚʳʧʦʣʥʠʣ 

ʧʦʯʪʠ ʚʩʝ ʩʚʦʠ ʥʘʫʯʥʳʝ ʟʘʜʘʯʠ ʠ ʦʪʦʩʣʘʣ ʥʘ ɿʝʤʣʶ ʮʝʥʥʳʝ ʜʘʥʥʳʝ. ʋʯʝʥʳʝ ʥʘʜʝʷʣʠʩʴ, ʯʪʦ 

ʙʣʠʞʝ ʢ ʉʦʣʥʮʫ, ʢʦʛʜʘ ʩʚʝʪʘ ʩʪʘʥʝʪ ʙʦʣʴʰʝ, ʟʦʥʜ ʤʦʞʝʪ çʧʨʦʩʥʫʪʴʩʷè ʦʪ ʩʚʦʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʩʥʘ ʠ ʝʱʝ ʥʝʤʥʦʛʦ ʧʦʨʘʙʦʪʘʪʴ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ Philae ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʥʘʜʦʣʛʦ 

ʧʨʦʩʥʫʣʩʷ ʠ ʚʦʩʩʪʘʥʦʚʠʣ ʢʦʥʪʘʢʪ ʩ ɽʂɸ, ʥʦ ʩʚʷʟʴ ʙʳʣʘ ʚʥʦʚʴ ʧʦʪʝʨʷʥʘ, ʚʝʨʦʷʪʥʦ, ʧʦʪʦʤʫ, ʯʪʦ 

ʟʦʥʜ ʧʦʚʨʝʜʠʣʘ ʧʦʚʳʩʠʚʰʘʷʩʷ ʘʢʪʠʚʥʦʩʪʴ ʷʜʨʘ. 



85 

ʇʦʢʘ ʵʥʝʨʛʠʷ ʚ ʘʢʢʫʤʫʣʷʪʦʨʘʭ ʝʱʝ ʙʳʣʘ, Philae ʫʩʧʝʣ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʣʘʥʝʪʳ ʩʦʩʪʦʠʪ ʠʟʦ ʣʴʜʘ, ʧʦʢʨʳʪʦʛʦ ʩʣʦʝʤ ʯʝʨʥʦʡ ʧʳʣʠ. ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʦʥ ʪʘʢʞʝ 

ʧʨʠʩʣʘʣ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʢʦʤʝʪʥʦʛʦ ʣʴʜʘ ʜʝʡʪʝʨʠʷ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʚʦʜʝ ʟʝʤʥʳʭ 

ʦʢʝʘʥʦʚ, ʯʪʦ ʧʦʩʪʘʚʠʣʦ ʧʦʜ ʩʦʤʥʝʥʠʝ ʪʝʦʨʠʶ ʦ ʪʦʤ, ʯʪʦ ʚʦʜʘ ʚ ʦʢʝʘʥʳ ʧʨʠʥʝʩʝʥʘ ʚ ʦʩʥʦʚʥʦʤ 

ʢʦʤʝʪʘʤʠ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. 

ʍʠʪʨʦʫʤʥʘʷ ʨʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʘʧʧʘʨʘʪ ʚʩʝ ʞʝ ʩʫʤʝʣ ʧʝʨʝʜʘʪʴ, ʜʘʣʘ ʠ ʝʱʝ ʢʦʝ-ʢʘʢʫʶ 

ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʂ ʧʨʠʤʝʨʫ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʦʛʦ, ʢʘʢ ʩʞʠʤʘʣʠʩʴ ʧʦʩʘʜʦʯʥʳʝ 

ʩʪʦʡʢʠ Philae, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʝʩʪʘʤʠ ʷʜʨʦ 67P ʧʦʢʨʳʪʦ ʪʚʝʨʜʦʡ ʢʦʨʢʦʡ, ʘ ʤʝʩʪʘʤʠ ʠʤʝʝʪ ʙʦʣʝʝ 

ʤʷʛʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʉʨʝʜʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʜʝʣʘʥʥʳʭ Rosetta, ʝʩʪʴ ʬʦʪʦʛʨʘʬʠʷ ʪʨʝʭ ʦʪʤʝʪʠʥ ʚ 

ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʟʦʥʜ ʚ ʧʝʨʚʳʡ ʨʘʟ ʩʝʣ ʥʘ ʢʦʤʝʪʫ, ʠ ʦʪʤʝʪʢʠ ʵʪʠ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʠ, ʯʪʦʙʳ ʧʦʥʷʪʴ, 

ʯʪʦ ʛʨʫʥʪ ʚ ʵʪʦʤ ʤʝʩʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʷʛʢʠʡ. ɹʦʨʪʦʚʦʡ ʤʦʣʦʪʦʢ Philae ʥʝ ʩʤʦʛ ʧʨʦʙʠʪʴ ʣʝʜ ʚ ʪʦʤ 

ʤʝʩʪʝ, ʛʜʝ ʘʧʧʘʨʘʪ ʦʢʘʟʘʣʩʷ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʪʘʢ ʯʪʦ ʪʘʤ ʛʨʫʥʪ ʪʚʝʨʜʳʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʝʣʦ 

67P ʦʯʝʥʴ ʧʦʨʠʩʪʦʝ: ʪʨʠ ʯʝʪʚʝʨʪʠ ʝʛʦ ʦʙʲʝʤʘ ʩʦʩʪʘʚʣʷʝʪ ʧʫʩʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʂʨʦʤʝ ʪʦʛʦ, Philae ʧʨʠʩʣʘʣ ʠʥʪʝʨʝʩʥʝʡʰʠʝ ʜʘʥʥʳʝ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ: ʦʙʥʘʨʫʞʝʥʳ 

ʥʝʩʢʦʣʴʢʦ ʧʨʦʩʪʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ (ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʫʛʣʝʨʦʜʝ, ʵʪʦ ʥʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ 

ʞʠʟʥʠ) ʩʦʝʜʠʥʝʥʠʡ ʠ ʦʜʥʦ ʙʦʣʝʝ ʩʣʦʞʥʦʝ ð ʧʦʣʠʦʢʩʠʤʝʪʠʣʝʥ, ʦʙʨʘʟʦʚʘʥʥʳʡ, ʚʝʨʦʷʪʥʦ, ʠʟ ʙʦʣʝʝ 

ʧʨʦʩʪʦʡ ʤʦʣʝʢʫʣʳ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ɸʩʪʨʦʥʦʤʳ ʙʳʣʠ ʧʦʨʘʞʝʥʳ 

ʦʜʥʠʤ ʠʟ ʭʠʤʠʯʝʩʢʠʭ ʦʪʢʨʳʪʠʡ Rosetta ð ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʦʣʝʢʫʣ ʢʠʩʣʦʨʦʜʘ ʚ ʛʘʟʦʚʦʤ 

ʦʙʣʘʢʝ, ʦʢʨʫʞʘʶʱʝʤ ʢʦʤʝʪʫ. ʆʥʠ ʙʳʣʠ ʪʘʢ ʫʜʠʚʣʝʥʳ, ʯʪʦ ʧʦʥʘʯʘʣʫ ʨʝʰʠʣʠ, ʯʪʦ ʧʨʦʠʟʦʰʣʘ 

ʦʰʠʙʢʘ. ɺ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʦʨʠʷʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʢʠʩʣʦʨʦʜ ʜʦʣʞʝʥ ʙʳʣ ʙʳ 

ʥʘʛʨʝʪʴʩʷ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʨʝʘʛʠʨʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʘʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʢʘʢ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝ ʜʦʣʞʝʥ ʙʳʣ ʙʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ 

ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʝ. ɼʦʣʞʥʦ ʙʳʪʴ, ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʙʳʣʘ ʤʝʥʝʝ ʙʫʨʥʳʤ ʤʝʩʪʦʤ, 

ʯʝʤ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ, ʠ ʧʦʟʚʦʣʷʣʘ ʤʝʜʣʝʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʟʝʨʥʘʤ ʪʚʝʨʜʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʥʝ 

ʟʘʩʪʘʚʣʷʷ ʢʠʩʣʦʨʦʜ ʚʩʪʫʧʘʪʴ ʚ ʩʦʝʜʠʥʝʥʠʷ. 

ʕʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʙʦʣʝʝ ʜʨʘʤʘʪʠʯʥʳʤ ʩʦʙʳʪʠʷʤ, ʧʨʦʠʩʭʦʜʠʚʰʠʤ, ʢʘʢ ʩʯʠʪʘʝʪʩʷ, ʚ ʧʝʨʠʦʜ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ð ʤʠʛʨʘʮʠʠ ʧʣʘʥʝʪ ʠ ʩʪʦʣʢʥʦʚʝʥʠʶ ʧʣʘʥʝʪʝʟʠʤʘʣʝʡ, ʥʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʩʦʙʳʪʠʷ, ʜʦʣʞʥʦ ʙʳʪʴ, ʧʨʦʠʩʭʦʜʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ 

ʠ ʧʝʨʝʤʝʞʘʣʠʩʴ ʧʝʨʠʦʜʘʤʠ ʤʝʜʣʝʥʥʦʛʦ ʤʷʛʢʦʛʦ ʨʦʩʪʘ. 

***  

ʆʪʢʫʜʘ ʧʨʠʣʝʪʘʶʪ ʢʦʤʝʪʳ? 

ɼʦʣʛʦʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʤʝʪʳ ʥʝ ʤʦʛʫʪ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʪʘʪʴʩʷ ʥʘ ʩʚʦʠʭ ʥʳʥʝʰʥʠʭ ʦʨʙʠʪʘʭ. 

ʇʨʦʭʦʜʷ ʩʢʚʦʟʴ ʉʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ, ʦʥʠ ʚʩʝʛʜʘ ʨʠʩʢʫʶʪ ʠʩʧʳʪʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʝ ʠʣʠ ʪʝʩʥʦʝ 

ʩʙʣʠʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʟʘʙʨʦʩʠʪ ʠʭ ʜʘʣʝʢʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ð ʪʫʜʘ, ʦʪʢʫʜʘ ʥʝ ʚʦʟʚʨʘʱʘʶʪʩʷ. 

ɺʦʟʤʦʞʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ ʠ ʥʝʚʝʣʠʢʘ, ʥʦ ʟʘ ʤʠʣʣʠʦʥʳ ʦʙʦʨʦʪʦʚ ʰʘʥʩʳ ʥʘ ʪʦ, ʯʪʦ 

ʠʟʙʝʞʘʪʴ ʧʦʜʦʙʥʳʭ ʢʘʪʘʩʪʨʦʬ ʥʝ ʫʜʘʩʪʩʷ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ. ɹʦʣʝʝ ʪʦʛʦ, ʢʦʤʝʪʳ ʜʝʛʨʘʜʠʨʫʶʪ, 

ʪʝʨʷʷ ʯʘʩʪʴ ʤʘʩʩʳ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʦʥʠ ʦʛʠʙʘʶʪ ʉʦʣʥʮʝ, ʠ ʚʳʙʨʘʩʳʚʘʶʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʨʫʠ 

ʩʫʙʣʠʤʠʨʦʚʘʥʥʦʛʦ ʣʴʜʘ. ɸ ʩʪʦʠʪ ʢʦʤʝʪʝ ʧʨʦʙʳʪʴ ʫ ʉʦʣʥʮʘ ʯʫʪʴ ʜʦʣʴʰʝ, ʠ ʦʥʘ ʧʦʧʨʦʩʪʫ ʨʘʩʪʘʝʪ. 

ɺ 1932 ʛʦʜʫ ʕʨʥʩʪ ʕʧʠʢ ʧʨʝʜʣʦʞʠʣ ʚʳʭʦʜ: ʛʜʝ-ʪʦ ʜʘʣʝʢʦ, ʚ ʦʢʨʘʠʥʥʳʭ ʦʙʣʘʩʪʷʭ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ, ʜʦʣʞʝʥ ʩʫʱʝʩʪʚʦʚʘʪʴ ʛʨʦʤʘʜʥʳʡ ʨʝʟʝʨʚʫʘʨ ʣʝʜʷʥʳʭ ʧʣʘʥʝʪʝʟʠʤʘʣʝʡ, ʠʟ ʢʦʪʦʨʦʛʦ ʟʘʧʘʩ 

ʢʦʤʝʪ ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʪʩʷ. ʗʥ ʆʦʨʪ ʥʝʟʘʚʠʩʠʤʦ ʚʳʩʢʘʟʘʣ ʪʫ ʞʝ ʠʜʝʶ ʚ 1950 ʛʦʜʫ. ɺʨʝʤʷ ʦʪ 

ʚʨʝʤʝʥʠ ʦʜʥʦ ʠʟ ʵʪʠʭ ʣʝʜʷʥʳʭ ʪʝʣ ʩʨʳʚʘʝʪʩʷ ʩ ʤʝʩʪʘ ð ʚʦʟʤʦʞʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʙʣʠʞʝʥʠʷ ʩ 

ʜʨʫʛʠʤ ʪʝʣʦʤ ʠʣʠ ʧʨʦʩʪʦ ʠʟ-ʟʘ ʭʘʦʪʠʯʝʩʢʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʝʨʪʫʨʙʘʮʠʡ. ʇʦʩʣʝ ʵʪʦʛʦ ʪʝʣʦ 

ʤʝʥʷʝʪ ʦʨʙʠʪʫ ʠ ʧʨʦʚʘʣʠʚʘʝʪʩʷ ʚʥʫʪʨʴ ʩʠʩʪʝʤʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʉʦʣʥʮʫ, ʥʘʛʨʝʚʘʝʪʩʷ ʠ 

ʧʨʠʦʙʨʝʪʘʝʪ ʭʘʨʘʢʪʝʨʥʳʡ ʚʠʜ ʭʚʦʩʪʘʪʦʡ ʟʘʧʷʪʦʡ. ʆʦʨʪ ʠʩʩʣʝʜʦʚʘʣ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʚ ʤʝʣʴʯʘʡʰʠʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʝʪʘʣʷʭ, ʠ ʪʝʧʝʨʴ ʚ ʝʛʦ ʯʝʩʪʴ ʤʳ ʥʘʟʳʚʘʝʤ ʵʪʦʪ ʠʩʪʦʯʥʠʢ ʦʙʣʘʢʦʤ ʆʦʨʪʘ. (ʂʘʢ 

ʫʞʝ ʦʙʲʷʩʥʷʣʦʩʴ ʨʘʥʝʝ, ʥʘʟʚʘʥʠʝ ʥʝ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʙʫʢʚʘʣʴʥʦ. ʕʪʦ ʦʯʝʥʴ ʨʘʟʨʝʞʝʥʥʦʝ 

ʦʙʣʘʢʦ.) 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʙʣʘʢʦ ʆʦʨʪʘ ʟʘʥʠʤʘʝʪ ʦʙʰʠʨʥʫʶ ʦʙʣʘʩʪʴ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ 

ʤʝʞʜʫ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 5000 ʘ.ʝ. ʠ 50 000 ʘ.ʝ. (ʦʪ 0,08 ʜʦ 0,79 ʩʚʝʪʦʚʳʭ ʛʦʜʘ). ɺʥʫʪʨʝʥʥʷʷ ʝʛʦ 

ʯʘʩʪʴ, ʜʦ 20 000 ʘ.ʝ., ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʨ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʨʠʤʝʨʥʦ ʚʜʦʣʴ ʵʢʣʠʧʪʠʢʠ; 

ʚʥʝʰʥʝʝ ʛʘʣʦ ð ʵʪʦ ʩʬʝʨʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ. ɺʦ ʚʥʝʰʥʝʤ ʛʘʣʦ ʦʙʠʪʘʶʪ ʪʨʠʣʣʠʦʥʳ ʪʝʣ ʦʪ 

ʢʠʣʦʤʝʪʨʘ ʠ ʙʦʣʴʰʝ ʚ ʧʦʧʝʨʝʯʥʠʢʝ; ʚʥʫʪʨʝʥʥʝʝ ʦʙʣʘʢʦ ʩʦʜʝʨʞʠʪ ʠʭ ʚ ʩʦʪʥʶ ʨʘʟ ʙʦʣʴʰʝ. ʇʦʣʥʘʷ 
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ʤʘʩʩʘ ʦʙʣʘʢʘ ʆʦʨʪʘ ʧʨʠʤʝʨʥʦ ʚ ʧʷʪʴ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʤʘʩʩʫ ɿʝʤʣʠ. ʕʪʫ ʩʪʨʫʢʪʫʨʫ ʧʦʢʘ ʥʠʢʪʦ ʥʝ 

ʥʘʙʣʶʜʘʣ: ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʳʚʝʜʝʥʦ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʜʨʫʛʠʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʙʣʘʢʦ ʆʦʨʪʘ ʚʦʟʥʠʢʣʦ ʚ ʪʦʪ 

ʧʝʨʠʦʜ, ʢʦʛʜʘ ʤʝʩʪʥʳʡ ʧʨʦʪʦʧʣʘʥʝʪʥʳʡ ʜʠʩʢ ʥʘʯʘʣ ʢʦʣʣʘʧʩʠʨʦʚʘʪʴ ʚ ʉʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ. ʄʳ 

ʫʞʝ ʦʙʩʫʞʜʘʣʠ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʦʟʥʠʢʰʠʝ ʪʦʛʜʘ 

ʧʣʘʥʝʪʝʟʠʤʘʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʙʣʠʞʝ ʢ ʉʦʣʥʮʫ, ʠ ʣʠʰʴ ʟʘʪʝʤ ʚʣʠʷʥʠʝ 

ʧʣʘʥʝʪ-ʛʠʛʘʥʪʦʚ ʚʳʙʨʦʩʠʣʦ ʠʭ ʚʦ ʚʥʝʰʥʠʝ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʳ. ʆʙʣʘʢʦ ʆʦʨʪʘ ʤʦʛʣʦ ʦʩʪʘʪʴʩʷ ʩʦ 

ʚʨʝʤʝʥ ʨʘʥʥʝʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʩʴ ʠʟ ʪʝʭ ʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʥʠʢʫʜʘ ʥʝ 

ʧʦʧʘʣʠ. ʀʣʠ, ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤ ʚʘʨʠʘʥʪʝ, ʦʥʦ ʤʦʛʣʦ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʢʫʨʝʥʮʠʠ 

ʉʦʣʥʮʘ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʟʚʝʟʜ, ʧʳʪʘʚʰʠʭʩʷ ʧʨʠʪʷʥʫʪʴ ʢ ʩʝʙʝ ʚʝʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʚʩʝʛʜʘ 

ʥʘʭʦʜʠʣʦʩʴ ʦʯʝʥʴ ʜʘʣʝʢʦ ʦʪ ʥʠʭ, ʚʙʣʠʟʠ ʛʨʘʥʠʮ, ʛʜʝ ʪʷʛʦʪʝʥʠʝ ʜʚʫʭ ʟʚʝʟʜ ʫʨʘʚʥʦʚʝʰʠʚʘʝʪʩʷ. 

ʀʣʠ, ʢʘʢ ʧʨʝʜʧʦʣʦʞʠʣʠ ʚ 2010 ʛʦʜʫ ɻʘʨʦʣʴʜ ʃʝʚʠʩʦʥ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʉʦʣʥʮʝ ʫʪʘʱʠʣʦ çʧʣʦʭʦ 

ʣʝʪʘʚʰʠʝè ʦʙʣʦʤʢʠ ʠʟ ʧʨʦʪʦʧʣʘʥʝʪʥʳʭ ʜʠʩʢʦʚ ʩʢʦʧʣʝʥʠʷ, ʚʢʣʶʯʘʚʰʝʛʦ 200 ʠʣʠ ʦʢʦʣʦ ʪʦʛʦ 

ʙʣʠʟʣʝʞʘʱʠʭ ʟʚʝʟʜ. 

ɽʩʣʠ ʚʝʨʥʘ ʪʝʦʨʠʷ ʚʳʪʘʣʢʠʚʘʥʠʷ, ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʦʨʙʠʪʳ ʪʝʣ ʦʙʣʘʢʘ ʆʦʨʪʘ ʧʨʝʜʩʪʘʚʣʷʣʠ 

ʩʦʙʦʡ ʦʯʝʥʴ ʚʳʪʷʥʫʪʳʝ, ʪʦʥʢʠʝ ʵʣʣʠʧʩʳ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʪʝʣʘ ʵʪʠ ʚ ʦʩʥʦʚʥʦʤ ʠ ʩʝʡʯʘʩ 

ʦʩʪʘʶʪʩʷ ʚ ʦʙʣʘʢʝ, ʠʭ ʦʨʙʠʪʳ ʜʦʣʞʥʳ ʙʳʣʠ ʩʪʘʪʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʦʢʨʫʛʣʳʤʠ, ʧʦʯʪʠ ʢʨʫʛʦʚʳʤʠ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʩʢʨʫʛʣʝʥʠʷ ʦʨʙʠʪ ʙʳʣʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʦʩʝʜʥʠʤʠ ʟʚʝʟʜʘʤʠ ʠ 

ʛʘʣʘʢʪʠʯʝʩʢʠʝ ʧʨʠʣʠʚʥʳʝ ʩʠʣʳ ð ʩʫʤʤʘʨʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʜʝʡʩʪʚʠʝ ɻʘʣʘʢʪʠʢʠ. 

***  

ʂʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʤʝʪ rʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʦʣʛʦʧʝʨʠʦʜʠʯʝʩʢʠʭ; ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʠ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʫ ʥʠʭ ʠʥʦʝ ð ʧʦʷʩ ʂʦʡʧʝʨʘ ʠ ʨʘʩʩʝʷʥʥʳʡ ʜʠʩʢ. 

ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʇʣʫʪʦʥʘ, ʢʦʛʜʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʦʥ ʦʯʝʥʴ ʤʘʣ, ʤʥʦʛʠʝ ʘʩʪʨʦʥʦʤʳ ʟʘʜʘʣʠʩʴ 

ʚʦʧʨʦʩʦʤ: ʥʝ ʝʩʪʴ ʣʠ ʵʪʦ ʥʦʚʘʷ ʎʝʨʝʨʘ, ʪʦ ʝʩʪʴ ʧʝʨʚʦʝ ʦʙʥʘʨʫʞʝʥʥʦʝ ʪʝʣʦ ʦʛʨʦʤʥʦʛʦ ʥʦʚʦʛʦ 

ʧʦʷʩʘ, ʚ ʢʦʪʦʨʦʤ ʠʭ ʪʳʩʷʯʠ? ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʘʩʪʨʦʥʦʤʦʚ ð ʥʝ ʧʝʨʚʳʤ ð ʙʳʣ ʂʝʥʥʝʪ ʕʜʞʫʦʨʪ, 

ʧʨʝʜʧʦʣʦʞʠʚʰʠʡ ʚ 1943 ʛʦʜʫ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʡ ʯʘʩʪʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʟʘ 

ʅʝʧʪʫʥʦʤ ʠʟ ʧʝʨʚʠʯʥʦʛʦ ʛʘʟʦʚʦʛʦ ʦʙʣʘʢʘ ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʪʘʤ ʦʢʘʟʘʣʘʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʨʫʧʥʳʭ ʧʣʘʥʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʚʠʜʝʣ ʚ ʵʪʠʭ ʪʝʣʘʭ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʢʦʤʝʪ. 

ɺ 1951 ʛʦʜʫ ɼʞʝʨʘʨʜ ʂʦʡʧʝʨ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʝʱʝ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʤʦʛ ʩʦʙʨʘʪʴʩʷ ʜʠʩʢ ʠʟ ʥʝʙʦʣʴʰʠʭ ʪʝʣ; ʥʦ ʦʥ ʩʯʠʪʘʣ (ʢʘʢ 

ʤʥʦʛʠʝ ʪʦʛʜʘ), ʯʪʦ ʇʣʫʪʦʥ ʧʦ ʨʘʟʤʝʨʫ ʧʨʠʤʝʨʥʦ ʨʘʚʝʥ ɿʝʤʣʝ ʠ ʧʦʪʦʤʫ ʜʦʣʞʝʥ ʙʳʣ ʚʟʙʘʣʘʤʫʪʠʪʴ 

ʵʪʦʪ ʜʠʩʢ ʠ ʨʘʟʙʨʦʩʘʪʴ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ. ʂʦʛʜʘ ʞʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʪʘʢʦʡ ʜʠʩʢ 

ʚʩʝ ʞʝ ʩʫʱʝʩʪʚʫʝʪ, ʂʦʡʧʝʨ ʫʜʦʩʪʦʠʣʩʷ ʩʦʤʥʠʪʝʣʴʥʦʡ ʯʝʩʪʠ: ʘʩʪʨʦʥʦʤʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ ʥʘʟʚʘʣʠ 

ʝʛʦ ʠʤʝʥʝʤ ʧʦʪʦʤʫ, ʯʪʦ ʦʥ ʥʝ ʧʨʝʜʩʢʘʟʘʣ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʤʥʦʞʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʪʝʣ, ʤʳ ʫʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʩ ʥʠʤʠ ʠ 

ʥʘʟʳʚʘʣʠ ʟʘʥʝʧʪʫʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʌʘʢʪʦʨʦʤ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʨʝʰʠʚʰʠʤ ʚʦʧʨʦʩ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʦʷʩʘ ʂʦʡʧʝʨʘ, ʩʪʘʣʠ ʦʧʷʪʴ ʞʝ ʢʦʤʝʪʳ. ɺ 1980 ʛʦʜʫ ʍʫʣʠʦ ʌʝʨʥʘʥʜʝʩ ʧʨʦʚʝʣ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʤʝʪ. ʀʭ ʩʣʠʰʢʦʤ ʤʥʦʛʦ, ʯʪʦʙʳ ʚʩʝ ʦʥʠ 

ʤʦʛʣʠ ʧʨʠʭʦʜʠʪʴ ʠʟ ʦʙʣʘʢʘ ʆʦʨʪʘ. ʀʟ ʢʘʞʜʳʭ 600 ʢʦʤʝʪ, ʚʳʣʝʪʘʶʱʠʭ ʠʟ ʦʙʣʘʢʘ ʆʦʨʪʘ, 599 

ʦʩʪʘʣʠʩʴ ʙʳ ʜʦʣʛʦʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʢʦʤʝʪʘʤʠ, ʠ ʪʦʣʴʢʦ ʦʜʥʘ, ʟʘʭʚʘʯʝʥʥʘʷ ʢʘʢʦʡ-ʥʠʙʫʜʴ 

ʧʣʘʥʝʪʦʡ-ʛʠʛʘʥʪʦʤ, ʧʝʨʝʰʣʘ ʙʳ ʥʘ ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʫʶ ʦʨʙʠʪʫ. ɺʦʟʤʦʞʥʦ, ʧʨʝʜʧʦʣʦʞʠʣ 

ʌʝʨʥʘʥʜʝʩ, ʛʜʝ-ʪʦ ʤʝʞʜʫ 35 ʠ 50 ʘ.ʝ. ʦʪ ʉʦʣʥʮʘ ʩʫʱʝʩʪʚʫʝʪ ʠʥʦʡ ʨʝʟʝʨʚʫʘʨ ʣʝʜʷʥʳʭ ʪʝʣ. ʉʝʨʠʷ 

ʤʦʜʝʣʝʡ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʄʘʨʪʠʥʦʤ ɼʫʥʢʘʥʦʤ, ʊʦʤʦʤ ʂʫʠʥʥʦʤ ʠ ʉʢʦʪʪʦʤ ʊʨʝʤʝʡʥʦʤ ʚ 1988 

ʛʦʜʫ, ʨʝʰʠʪʝʣʴʥʦ ʧʦʜʪʚʝʨʜʠʣʘ ʝʛʦ ʠʜʝʠ; ʵʪʠ ʫʯʝʥʳʝ ʪʘʢʞʝ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʠʝ 

ʢʦʤʝʪʳ ʜʝʨʞʘʪʩʷ ʚʦʟʣʝ ʵʢʣʠʧʪʠʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʣʛʦʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʠʭʦʜʷʪ ʧʨʘʢʪʠʯʝʩʢʠ ʩ 

ʣʶʙʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʦʙʱʝʤ, ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʚʤʝʩʪʝ ʩ ʠʤʝʥʝʤ çʧʦʷʩ 

ʂʦʡʧʝʨʘè. ʅʝʢʦʪʦʨʳʝ ʘʩʪʨʦʥʦʤʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʥʘʟʳʚʘʪʴ ʝʛʦ çʧʦʷʩ ʕʜʞʫʦʨʪʘ ð ʂʦʡʧʝʨʘè, ʘ 

ʥʝʢʦʪʦʨʳʝ ʥʝ ʩʯʠʪʘʶʪ ʚʦʟʤʦʞʥʳʤ ʧʨʠʧʠʩʘʪʴ ʯʝʩʪʴ ʦʪʢʨʳʪʠʷ ʥʠ ʦʜʥʦʤʫ ʥʠ ʜʨʫʛʦʤʫ. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʧʦʷʩʘ ʂʦʡʧʝʨʘ ʥʝ ʩʣʠʰʢʦʤ ʧʦʥʷʪʥʦ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʥʥʝʛʦ ʧʝʨʠʦʜʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʞʝ ʫʧʦʤʠʥʘʚʰʠʡʩʷ ʩʮʝʥʘʨʠʡ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʯʝʪʳʨʝ ʧʣʘʥʝʪʳ-ʛʠʛʘʥʪʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʜʨʫʛʦʤ ʧʦʨʷʜʢʝ (ʩʯʠʪʘʷ ʦʪ ʉʦʣʥʮʘ) ʠ 

ʥʝ ʪʘʤ, ʛʜʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʘ ʟʘʪʝʤ ʤʠʛʨʠʨʦʚʘʣʠ, ʨʘʩʢʠʜʳʚʘʷ ʧʣʘʥʝʪʝʟʠʤʘʣʠ ʥʘ 

ʚʩʝ ʯʝʪʳʨʝ ʩʪʦʨʦʥʳ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʧʝʨʚʠʯʥʦʛʦ ʧʦʷʩʘ ʂʦʡʧʝʨʘ ʫʥʝʩʣʦ ʧʨʦʯʴ, ʥʦ ʧʨʠʤʝʨʥʦ ʦʜʥʦ 
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ʪʝʣʦ ʠʟ ʩʦʪʥʠ ʦʩʪʘʣʦʩʴ ʥʘ ʤʝʩʪʝ. ʇʦʜʦʙʥʦ ʚʥʫʪʨʝʥʥʝʡ ʦʙʣʘʩʪʠ ʦʙʣʘʢʘ ʆʦʨʪʘ, ʧʦʷʩ 

ʂʦʡʧʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʤʳʪʳʡ ʪʦʨ. 

ɺʝʱʝʩʪʚʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʚ ʧʦʷʩʝ ʂʦʡʧʝʨʘ ʥʝʨʘʚʥʦʤʝʨʥʦ; ʢʘʢ ʠ ʚ ʧʦʷʩʝ ʘʩʪʝʨʦʠʜʦʚ, ʥʘ ʝʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʝʨʴʝʟʥʦ ʚʣʠʷʶʪ ʨʝʟʦʥʘʥʩʳ, ʥʘ ʵʪʦʪ ʨʘʟ ʩ ʅʝʧʪʫʥʦʤ. ɻʜʝ-ʪʦ ʦʢʦʣʦ 50 ʘ.ʝ. 

ʧʨʦʭʦʜʠʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʙʘʨʴʝʨ ʂʦʡʧʝʨʘ, ʛʜʝ ʯʠʩʣʦ ʪʝʣ ʚʥʝʟʘʧʥʦ ʠ ʨʝʟʢʦ ʧʘʜʘʝʪ. ʕʪʦ ʷʚʣʝʥʠʝ 

ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʣʦ ʦʙʲʷʩʥʝʥʠʷ, ʭʦʪʷ ʇʘʪʨʠʢ ʃʷʢʘʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʡʩʪʚʠʷ ʥʝ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʧʦʢʘ ʢʨʫʧʥʦʛʦ ʪʝʣʘ ð ʥʘʩʪʦʷʱʝʡ ʧʣʘʥʝʪʳ X. 

ʈʘʩʩʝʷʥʥʳʡ ʜʠʩʢ ð ʝɦ ʝ ʙʦʣʝʝ ʟʘʛʘʜʦʯʥʳʡ ʠ ʧʣʦʭʦ ʠʟʫʯʝʥʥʳʡ ʦʙʲʝʢʪ. ʆʥ ʩʣʝʛʢʘ ʟʘʭʦʜʠʪ ʚ 

ʦʙʣʘʩʪʴ ʧʦʷʩʘ ʂʦʡʧʝʨʘ, ʥʦ ʧʨʦʩʪʠʨʘʝʪʩʷ ʜʘʣʴʰʝ, ʧʨʠʤʝʨʥʦ ʜʦ 100 ʘ.ʝ., ʠ ʩʠʣʴʥʦ ʥʘʢʣʦʥʝʥ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʵʢʣʠʧʪʠʢʝ. ʊʝʣʘ ʨʘʩʩʝʷʥʥʦʛʦ ʜʠʩʢʘ ʠʤʝʶʪ ʩʠʣʴʥʦ ʚʳʪʷʥʫʪʳʝ ʦʨʙʠʪʳ ʠ ʯʘʩʪʦ 

ʦʪʢʣʦʥʷʶʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʤ ʦʥʠ ʦʙʠʪʘʶʪ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʚ ʨʦʣʠ 

ʢʝʥʪʘʚʨʦʚ, ʧʦʢʘ ʠʭ ʦʨʙʠʪʘ ʚʥʦʚʴ ʥʝ ʧʝʨʝʤʝʥʠʪʩʷ ʠ ʦʥʠ ʥʝ ʧʨʝʚʨʘʪʷʪʩʷ ʚ ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʠʝ 

ʢʦʤʝʪʳ. ʂʝʥʪʘʚʨʳ ð ʵʪʦ ʪʝʣʘ, ʦʨʙʠʪʳ ʢʦʪʦʨʳʭ ʧʝʨʝʩʝʢʘʶʪ ʵʢʣʠʧʪʠʢʫ ʚ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ 

ʦʨʙʠʪʘʤʠ ʖʧʠʪʝʨʘ ʠ ʅʝʧʪʫʥʘ; ʦʥʠ ʦʩʪʘʶʪʩʷ ʥʘ ʪʘʢʠʭ ʦʨʙʠʪʘʭ ʚʩʝʛʦ ʧʦ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ 

ʣʝʪ. ɺʩʝʛʦ ʩʫʱʝʩʪʚʫʝʪ, ʚʝʨʦʷʪʥʦ, ʦʢʦʣʦ 45 000 ʪʘʢʠʭ ʪʝʣ ʙʦʣʴʰʝ ʢʠʣʦʤʝʪʨʘ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʤʝʪ, ʚʝʨʦʷʪʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʨʘʩʩʝʷʥʥʦʛʦ ʜʠʩʢʘ, ʘ ʥʝ ʠʟ 

ʧʦʷʩʘ ʂʦʡʧʝʨʘ. 

***  

ɺ 1993 ʛʦʜʫ ʂʵʨʦʣʠʥ ʠ ʖʜʞʠʥ ʐʫʤʝʡʢʝʨ ʠ ɼʵʚʠʜ ʃʝʚʠ ʦʪʢʨʳʣʠ ʥʦʚʫʶ ʢʦʤʝʪʫ, ʢʦʪʦʨʘʷ 

ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʢʦʤʝʪʳ ʐʫʤʝʡʢʝʨʦʚ ð ʃʝʚʠ 9. ʕʪʘ ʥʝʦʙʳʯʥʘʷ ʢʦʤʝʪʘ ʙʳʣʘ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ 

ʟʘʭʚʘʯʝʥʘ ʖʧʠʪʝʨʦʤ ʠ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʦʨʙʠʪʝ ʚʦʢʨʫʛ ʵʪʦʡ ʛʠʛʘʥʪʩʢʦʡ ʧʣʘʥʝʪʳ. ʂʦʤʝʪʘ 

ʐʫʤʝʡʢʝʨʦʚ ð ʃʝʚʠ 9 ʙʳʣʘ ʥʝʦʙʳʯʥʘ ʚ ʜʚʫʭ ʦʪʥʦʰʝʥʠʷʭ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʙʳʣʘ ʝʜʠʥʩʪʚʝʥʥʘʷ 

ʠʟʚʝʩʪʥʘʷ ʥʘʤ ʢʦʤʝʪʘ, ʦʙʨʘʱʘʚʰʘʷʩʷ ʚʦʢʨʫʛ ʧʣʘʥʝʪʳ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʦʥʘ, ʢʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʫʞʝ 

ʨʘʩʧʘʣʘʩʴ ʥʘ ʯʘʩʪʠ. 

 
ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʚʳʷʚʠʣʘʩʴ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʨʙʠʪʳ ʦʙʲʝʢʪʘ ʥʘʟʘʜ ʚʦ ʚʨʝʤʝʥʠ. ʈʘʩʯʝʪ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 1992 ʛʦʜʫ ʢʦʤʝʪʘ ʜʦʣʞʥʘ ʙʳʣʘ ʥʘ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʟʘʡʪʠ ʚʥʫʪʨʴ ʶʧʠʪʝʨʠʘʥʩʢʦʛʦ 

ʧʨʝʜʝʣʘ ʈʦʰʘ. ʀʤʝʥʥʦ ʪʦʛʜʘ ʧʨʠʣʠʚʥʳʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʠʣʳ ʨʘʟʣʦʤʘʣʠ ʷʜʨʦ ʢʦʤʝʪʳ, ʧʦʨʦʜʠʚ 

ʮʝʧʦʯʢʫ ʠʟ ʧʨʠʤʝʨʥʦ 20 ʬʨʘʛʤʝʥʪʦʚ. ʂʦʤʝʪʘ ʙʳʣʘ ʟʘʭʚʘʯʝʥʘ ʖʧʠʪʝʨʦʤ ʧʨʠʤʝʨʥʦ ʚ 1960ï1970 

ʛʦʜʘʭ, ʠ ʵʪʦ ʪʝʩʥʦʝ ʩʙʣʠʞʝʥʠʝ ʩ ʧʣʘʥʝʪʦʡ ʩʜʝʣʘʣʦ ʝʝ ʦʨʙʠʪʫ ʚʳʪʷʥʫʪʦʡ ʠ ʫʟʢʦʡ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʨʙʠʪʳ ʚʧʝʨʝʜ ʧʦ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ ʩʣʝʜʫʶʱʝʤ 

ʧʨʦʭʦʞʜʝʥʠʠ ʧʝʨʠʮʝʥʪʨʘ, ʚ ʠʶʣʝ 1994 ʛʦʜʘ, ʦʥʘ ʩʪʦʣʢʥʝʪʩʷ ʩ ʖʧʠʪʝʨʦʤ. ʅʠʢʦʛʜʘ ʧʨʝʞʜʝ 

ʘʩʪʨʦʥʦʤʘʤ ʥʝ ʫʜʘʚʘʣʦʩʴ ʚʧʨʷʤʫʶ ʥʘʙʣʶʜʘʪʴ ʥʝʙʝʩʥʦʝ ʩʪʦʣʢʥʦʚʝʥʠʝ, ʧʦʵʪʦʤʫ ʠʟʚʝʩʪʠʝ ʦʙ ʵʪʦʤ 

ʚʳʟʚʘʣʦ ʥʝʰʫʪʦʯʥʳʡ ʘʞʠʦʪʘʞ. ʉʪʦʣʢʥʦʚʝʥʠʝ ʜʦʣʞʥʦ ʙʳʣʦ ʚʟʙʘʣʘʤʫʪʠʪʴ ʘʪʤʦʩʬʝʨʫ ʖʧʠʪʝʨʘ ʠ 

ʜʘʪʴ ʫʯʝʥʳʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʙʦʣʴʰʝ ʫʟʥʘʪʴ ʦ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʝʝ ʩʣʦʷʭ, ʦʙʳʯʥʦ ʩʢʨʳʪʳʭ 

ʦʙʣʘʯʥʳʤ ʧʦʢʨʦʚʦʤ. ʉʪʦʣʢʥʦʚʝʥʠʝ, ʩʣʫʯʠʚʰʝʝʩʷ ʚ ʥʘʟʥʘʯʝʥʥʳʡ ʩʨʦʢ, ʦʢʘʟʘʣʦʩʴ ʜʘʞʝ ʙʦʣʝʝ 

ʜʨʘʤʘʪʠʯʥʳʤ, ʯʝʤ ʦʞʠʜʘʣʠ ʫʯʝʥʳʝ, ʠ ʦʩʪʘʚʠʣʦ ʥʘ ʣʠʮʝ ʧʣʘʥʝʪʳʮʝʧʦʯʢʫ ʛʠʛʘʥʪʩʢʠʭ ʰʨʘʤʦʚ, 

ʢʦʪʦʨʳʝ, ʤʝʜʣʝʥʥʦ ʟʘʧʣʳʚʘʷ, ʦʩʪʘʚʘʣʠʩʴ ʚʠʜʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ. ɺʩʝʛʦ ʙʳʣ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʜʚʘʜʮʘʪʴ ʦʜʠʥ ʫʜʘʨ; ʧʨʠ ʩʘʤʦʤ ʤʦʱʥʦʤ ʠʟ ʥʠʭ ʚʳʜʝʣʠʣʦʩʴ ʚ 600 ʨʘʟ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʠ, ʯʝʤ ʚʳʜʝʣʠʣʦʩʴ ʙʳ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʟʨʳʚʝ ʚʩʝʭ ʷʜʝʨʥʳʭ ʚʦʦʨʫʞʝʥʠʡ ʥʘ ɿʝʤʣʝ. 
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ʇʘʜʝʥʠʝ ʢʦʤʝʪʳ ʨʘʩʩʢʘʟʘʣʦ ʫʯʝʥʳʤ ʦ ʖʧʠʪʝʨʝ ʤʥʦʛʦ ʥʦʚʦʛʦ. ʆʜʥʦ ʠʟ ʦʪʢʨʳʪʠʡ ʩʦʩʪʦʷʣʦ ʚ 

ʪʦʤ, ʯʪʦ ʖʧʠʪʝʨ ʠʛʨʘʝʪ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʨʦʣʴ ʥʝʙʝʩʥʦʛʦ ʧʳʣʝʩʦʩʘ. ɺʦʟʤʦʞʥʦ, ʢʦʤʝʪʘ 

ʐʫʤʝʡʢʝʨʦʚ ð ʃʝʚʠ 9 ð ʝʜʠʥʩʪʚʝʥʥʘʷ ʢʦʤʝʪʘ, ʢʦʪʦʨʫʶ ʟʝʤʥʳʝ ʘʩʪʨʦʥʦʤʳ ʥʘʙʣʶʜʘʣʠ ʥʘ 

ʦʨʙʠʪʝ ʚʦʢʨʫʛ ʖʧʠʪʝʨʘ, ʥʦ, ʩʫʜʷ ʧʦ ʥʳʥʝʰʥʠʤ ʦʨʙʠʪʘʤ ʢʦʤʝʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʧʷʪʴ ʠʟ ʥʠʭ ʚ 

ʧʨʦʰʣʦʤ ʪʦʞʝ ʜʦʣʞʥʳ ʙʳʣʠ ʥʘ ʥʝʝ ʧʦʧʘʩʪʴ. ɺʩʝ ʧʦʜʦʙʥʳʝ ʟʘʭʚʘʪʳ ʥʦʩʷʪ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ: 

ʣʠʙʦ ʪʘʢʫʶ ʢʦʤʝʪʫ ʚʥʦʚʴ ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʉʦʣʥʮʝ, ʣʠʙʦ ʦʥʘ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʩ ʯʝʤ-ʪʦ 

ʩʪʘʣʢʠʚʘʝʪʩʷ. ʊʨʠʥʘʜʮʘʪʴ ʮʝʧʦʯʝʢ ʢʨʘʪʝʨʦʚ ʥʘ ʂʘʣʣʠʩʪʦ ʠ ʪʨʠ ʥʘ ɻʘʥʠʤʝʜʝʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʟʘʭʚʘʯʝʥʥʘʷ ʖʧʠʪʝʨʦʤ ʢʦʤʝʪʘ ʥʝ ʚʩʝʛʜʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʠʤ ʩʘʤʠʤ. ɺʩʝ ʚʤʝʩʪʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, 

ʯʪʦ ʖʧʠʪʝʨ ʚʳʤʝʪʘʝʪ ʠʟ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʝʪʳ ʠ ʜʨʫʛʦʡ ʢʦʩʤʠʯʝʩʢʠʡ ʤʫʩʦʨ, ʟʘʭʚʘʪʳʚʘʷ 

ʙʣʫʞʜʘʶʱʠʝ ʪʝʣʘ, ʘ ʟʘʪʝʤ ʠ ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʥʠʤʠ. ʇʦ ʥʘʰʠʤ ʤʝʨʢʘʤ, ʪʘʢʠʝ ʩʦʙʳʪʠʷ ʨʝʜʢʠ, ʥʦ ʚ 

ʢʦʩʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʦʥʠ ʧʨʦʠʩʭʦʜʷʪ ʯʘʩʪʦ: ʢʦʤʝʪʘ 1 2 ʢʠʣʦʤʝʪʨʦʚ ʚ ʧʦʧʝʨʝʯʥʠʢʝ ʧʘʜʘʝʪ ʥʘ 

ʖʧʠʪʝʨ ʧʨʠʤʝʨʥʦ ʨʘʟ ʚ 6000 ʣʝʪ, ʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʢʦʤʝʪʳ ð ʝʱʝ ʯʘʱʝ. 

ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʖʧʠʪʝʨʘ ʧʦʤʦʛʘʝʪ ʟʘʱʠʪʠʪʴ ʚʥʫʪʨʝʥʥʠʝ ʧʣʘʥʝʪʳ ʦʪ ʢʦʤʝʪʥʦʡ ʠ 

ʘʩʪʝʨʦʠʜʥʦʡ ʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʟʘʩʪʘʚʠʣʦ ʇʠʪʝʨʘ ʋʦʨʜʘ ʠ ɼʦʥʘʣʴʜʘ ɹʨʘʫʥʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚ ʢʥʠʛʝ 

çʋʥʠʢʘʣʴʥʘʷ ɿʝʤʣʷè, ʯʪʦ ʥʘʣʠʯʠʝ ʢʨʫʧʥʦʡ ʧʣʘʥʝʪʳ, ʪʘʢʦʡ ʢʘʢ ʖʧʠʪʝʨ, ʜʝʣʘʝʪ ʚʥʫʪʨʝʥʥʠʝ ʤʠʨʳ 

ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʞʠʟʥʠ. ʂ ʥʝʩʯʘʩʪʴʶ ʜʣʷ ʵʪʦʡ ʩʦʙʣʘʟʥʠʪʝʣʴʥʦʡ ʛʠʧʦʪʝʟʳ, 

ʖʧʠʪʝʨ ʪʘʢʞʝ ʩʙʠʚʘʝʪ ʩ ʧʫʪʠ ʠʩʪʠʥʥʦʛʦ ʘʩʪʝʨʦʠʜʳ ʛʣʘʚʥʦʛʦ ʧʦʷʩʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʠ ʤʦʛʫʪ 

ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʢʘʢʦʡ-ʪʦ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʧʣʘʥʝʪ. ɽʩʣʠ ʙʳ ʖʧʠʪʝʨ ʙʳʣ ʯʫʪʴ ʤʝʥʴʰʝ, ʝʛʦ 

ʧʨʠʩʫʪʩʪʚʠʝ ʦʢʘʟʘʣʦʩʴ ʙʳ ʚʨʝʜʦʥʦʩʥʳʤ ʜʣʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ. ʊʦʪ ʖʧʠʪʝʨ, ʢʦʪʦʨʳʡ ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʣʷ ʟʝʤʥʦʡ ʞʠʟʥʠ ʥʠʢʘʢʠʭ ʦʩʦʙʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ. ɺʧʨʦʯʝʤ, çʋʥʠʢʘʣʴʥʘʷ ɿʝʤʣʷè ʧʨʦʪʠʚʦʨʝʯʠʚʘ ʚ ʩʚʦʝʡ ʦʮʝʥʢʝ ʩʪʦʣʢʥʦʚʝʥʠʡ: 

ʖʧʠʪʝʨ ʧʨʝʚʦʟʥʦʩʠʪʩʷ ʚ ʢʥʠʛʝ ʢʘʢ ʥʘʰ ʩʧʘʩʠʪʝʣʴ ʦʪ ʢʦʤʝʪ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʦʮʝʥʠʚʘʝʪʩʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʨʳʚʘʪʴ ʩ ʦʨʙʠʪ ʘʩʪʝʨʦʠʜʳ ʢʘʢ ʩʧʦʩʦʙ ʣʠʰʥʠʡ ʨʘʟ ʧʝʨʝʪʨʷʭʥʫʪʴ 

ʵʢʦʩʠʩʪʝʤʳ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʜʩʪʝʛʥʫʪʴ ʵʚʦʣʶʮʠʶ. 

ʂʦʤʝʪʘ ʐʫʤʝʡʢʝʨʦʚ ð ʃʝʚʠ 9 ʩʫʤʝʣʘ ʜʦʥʝʩʪʠ ʜʦ ʤʥʦʛʠʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʢʦʥʛʨʝʩʩʤʝʥʦʚ 

ʯʫʜʦʚʠʱʥʫʶ ʨʘʟʨʫʰʠʪʝʣʴʥʫʶ ʩʠʣʫ ʢʦʤʝʪʥʦʛʦ ʫʜʘʨʘ. ʉʘʤʳʡ ʙʦʣʴʰʦʡ ʩʣʝʜ ʵʪʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ 

ʥʘ ʖʧʠʪʝʨʝ ʧʦ ʨʘʟʤʝʨʫ ʩʨʘʚʥʠʤ ʩ ɿʝʤʣʝʡ. ʄʳ ʥʠʢʘʢ ʥʝ ʩʤʦʛʣʠ ʙʳ ʟʘʱʠʪʠʪʴ ʩʝʙʷ ʦʪ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʪʘʢʦʛʦ ʤʘʩʰʪʘʙʘ ʧʨʠ ʧʦʤʦʱʠ ʥʳʥʝʰʥʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ ʚʩʝʛʦ ʪʦʛʦ, ʯʪʦ ʫ ʥʘʩ 

ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ, ʥʦ ʵʪʘ ʠʩʪʦʨʠʷ ʦʙʨʘʪʠʣʘ ʚʟʛʣʷʜʳ ʧʦʣʠʪʠʢʦʚ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʥʝʝ ʤʘʩʰʪʘʙʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʙʫʜʴ ʪʦ ʩ ʢʦʤʝʪʦʡ ʠʣʠ ʩ ʘʩʪʝʨʦʠʜʦʤ, ʛʜʝ ʥʘʤ, 

ʚʦʟʤʦʞʥʦ, ʫʜʘʣʦʩʴ ʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʢʘʪʘʩʪʨʦʬʫ, ʝʩʣʠ ʙʳ ʤʳ ʧʦʟʘʙʦʪʠʣʠʩʴ ʦ ʪʦʤ, ʯʪʦʙʳ 

ʚʦʚʨʝʤʷ ʟʘʤʝʪʠʪʴ ʦʧʘʩʥʦʩʪʴ ʠ ʧʨʠʥʷʪʴ ʤʝʨʳ. ʂʦʥʛʨʝʩʩ ʪʫʪ ʞʝ ʧʦʨʫʯʠʣ NASA ʢʘʪʘʣʦʛʠʟʠʨʦʚʘʪʴ 
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ʚʩʝ ʩʙʣʠʞʘʶʱʠʝʩʷ ʩ ɿʝʤʣʝʡ ʘʩʪʝʨʦʠʜʳ ʙʦʣʝʝ ʢʠʣʦʤʝʪʨʘ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʭ 

ʦʙʥʘʨʫʞʝʥʦ 872 ʰʪʫʢʠ, ʠʟ ʢʦʪʦʨʳʭ 153 ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʜʣʷ ʥʘʩ ʦʧʘʩʥʦʩʪʴ. 

ʉʦʛʣʘʩʥʦ ʪʝʢʫʱʠʤ ʦʮʝʥʢʘʤ, ʩʫʱʝʩʪʚʫʝʪ, ʥʦ ʧʦʢʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʝʱʝ ʰʪʫʢ 70 ʧʦʜʦʙʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

 

ʍʘʦʩ ʚ ʢʦʩʤʦʩʝ 
ʕʪʦ ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʥʝʧʨʘʚʠʣʴʥʦ. 

çɸʵʨʦʧʣʘʥ II: ʇʨʦʜʦʣʞʝʥʠʝè 

ʋ ʇʣʫʪʦʥʘ ʧʷʪʴ ʩʧʫʪʥʠʢʦʚ. ʍʘʨʦʥ ð ʩʧʫʪʥʠʢ ʦʢʨʫʛʣʳʡ ʠ ʥʝʦʙʳʯʥʦ ʙʦʣʴʰʦʡ ʜʣʷ ʪʘʢʦʛʦ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʝʣʘ, ʪʦʛʜʘ ʢʘʢ ʅʠʢʪʘ, ɻʠʜʨʘ, ʂʝʨʙʝʨ ʠ ʉʪʠʢʩ ð ʢʨʦʭʦʪʥʳʝ ʢʦʤʢʠ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʬʦʨʤʳ. ʍʘʨʦʥ ʠ ʇʣʫʪʦʥ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚʩʝʛʜʘ ʧʦʚʝʨʥʫʪʳ ʜʨʫʛ ʢ ʜʨʫʛʫ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʪʦʨʦʥʦʡ. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚ ʵʪʦ ʥʝʚʝʨʥʦ. 2015 ʛʦʜ. ʂʦʩʤʠʯʝʩʢʠʡ 

ʪʝʣʝʩʢʦʧ ʠʤʝʥʠ ʍʘʙʙʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʥʝʨʝʛʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʨʘʞʝʥʠʷ ʩʚʝʪʘ ʦʪ ʅʠʢʪʳ ʠ 

ɻʠʜʨʳ. ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʚʨʘʱʘʶʱʠʭʩʷ ʪʝʣ, ʘʩʪʨʦʥʦʤʳ ʩʜʝʣʘʣʠ 

ʚʳʚʦʜ, ʯʪʦ ʵʪʠ ʜʚʝ ʣʫʥʳ, ʜʦʣʞʥʦ ʙʳʪʴ, ʢʫʚʳʨʢʘʶʪʩʷ ʚ ʧʦʣʝʪʝ, ʧʨʠʯʝʤ ʢʫʚʳʨʢʘʶʪʩʷ ʥʝ ʘʢʢʫʨʘʪʥʦ 

ʠ ʨʝʛʫʣʷʨʥʦ, ʘ ʭʘʦʪʠʯʝʩʢʠ. 

ɺ ʤʘʪʝʤʘʪʠʢʝ ʧʨʠʣʘʛʘʪʝʣʴʥʦʝ çʭʘʦʪʠʯʥʳʡè ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʤʦʜʥʦʝ ʩʣʦʚʦ, ʦʟʥʘʯʘʶʱʝʝ 

çʙʝʩʧʦʨʷʜʦʯʥʳʡ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʡè. ʆʥʦ ʦʙʦʟʥʘʯʘʝʪ ʜʝʪʝʨʤʠʥʠʩʪʩʢʠʡ ʭʘʦʩ, ʪʦ ʝʩʪʴ 

ʥʝʨʝʛʫʣʷʨʥʦʝ ʥʘ ʚʠʜ ʜʚʠʞʝʥʠʝ, ʩʦʚʝʨʰʘʝʤʦʝ ʪʝʤ ʥʝ ʤʝʥʝʝ ʧʦ ʚʧʦʣʥʝ ʨʝʛʫʣʷʨʥʳʤ ʧʨʘʚʠʣʘʤ. 

ɺʝʨʦʷʪʥʦ, ʵʪʦ ʟʚʫʯʠʪ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʥʦ ʪʘʢʦʝ ʩʦʯʝʪʘʥʠʝ ʯʘʩʪʦ ʙʳʚʘʝʪ ʥʝʠʟʙʝʞʥʳʤ. ʍʘʦʩ 

ʚʳʛʣʷʜʠʪ ð ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠʷʭ ʠ ʷʚʣʷʝʪʩʷ ð ʩʣʫʯʘʡʥʳʤ, ʥʦ ʧʨʦʠʩʪʝʢʘʝʪ ʠʟ ʪʝʭ ʞʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʢʦʪʦʨʳʤ ʧʦʜʯʠʥʷʝʪʩʷ ʨʝʛʫʣʷʨʥʦʝ, ʧʨʝʜʩʢʘʟʫʝʤʦʝ ʧʦʚʝʜʝʥʠʝ, ʪʘʢʦʝ ʢʘʢ 

ʝʞʝʜʥʝʚʥʳʡ ʚʦʩʭʦʜ ʉʦʣʥʮʘ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʟʤʝʨʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʪʝʣʝʩʢʦʧʦʤ ʍʘʙʙʣʘ, ʫʢʘʟʳʚʘʣʠ ʥʘ ʪʦ, ʯʪʦ ʉʪʠʢʩ ʠ 

ʂʝʨʙʝʨ ʪʦʞʝ ʚʨʘʱʘʶʪʩʷ ʭʘʦʪʠʯʥʦ. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʘʧʧʘʨʘʪʘ New Horizons ʚʦ 

ʚʨʝʤʷ ʚʠʟʠʪʘ ʢ ʇʣʫʪʦʥʫʙʳʣʘ ʧʨʦʚʝʨʢʘ ʵʪʦʡ ʪʝʦʨʠʠ. ɼʘʥʥʳʝ ʩ ʵʪʦʛʦ ʟʦʥʜʘ ʜʦʣʞʥʳ ʙʳʣʠ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʥʘ ɿʝʤʣʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 16 ʤʝʩʷʮʝʚ, ʠ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʷ ʵʪʦ ʧʠʰʫ, ʦʥʠ 

ʝʱʝ ʥʝ ʧʦʩʪʫʧʠʣʠ ʧʦʣʥʦʩʪʴʶ[45]. 

ʂʫʚʳʨʢʘʶʱʠʝʩʷ ʣʫʥʳ ʇʣʫʪʦʥʘ ð ʩʝʥʩʘʮʠʷ ʚ ʦʙʣʘʩʪʠ ʭʘʦʪʠʯʥʦʡ ʜʠʥʘʤʠʢʠ ʚ ʢʦʩʤʦʩʝ, ʥʦ 

ʚʦʦʙʱʝ-ʪʦ ʘʩʪʨʦʥʦʤʳ ʟʥʘʶʪ ʤʥʦʛʦ ʧʨʠʤʝʨʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʭʘʦʩʘ, ʥʘʯʠʥʘʷ ʩ ʝʜʚʘ ʟʘʤʝʪʥʳʭ 

ʧʦʜʨʦʙʥʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʢʨʦʭʦʪʥʳʭ ʣʫʥ ʠ ʟʘʢʘʥʯʠʚʘʷ ʜʦʣʛʦʩʨʦʯʥʳʤ ʙʫʜʫʱʠʤ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ. ʉʧʫʪʥʠʢ ʉʘʪʫʨʥʘ ɻʠʧʝʨʠʦʥʪʦʞʝ ʭʘʦʪʠʯʥʦ ʢʫʚʳʨʢʘʝʪʩʷ ð ʵʪʦ ʧʝʨʚʳʡ 

ʩʧʫʪʥʠʢ ʧʣʘʥʝʪʳ, ʢʦʪʦʨʳʡ ʫʜʘʣʦʩʴ ʟʘʩʪʘʪʴ ʟʘ ʜʫʨʥʳʤ ʧʦʚʝʜʝʥʠʝʤ. ʆʩʴ ɿʝʤʣʠ ʥʘʢʣʦʥʝʥʘ ʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʝ 23,4Á, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʤ ʨʝʛʫʣʷʨʥʫʶ ʩʤʝʥʫ ʚʨʝʤʝʥ ʛʦʜʘ, ʥʦ ʫʞʝ ʫ 

ʄʘʨʩʘ ʥʘʢʣʦʥ ʦʩʠ ʤʝʥʷʝʪʩʷ ʭʘʦʪʠʯʥʦ. ʄʝʨʢʫʨʠʡ ʠ ɺʝʥʝʨʘ ʧʨʝʞʜʝ ʪʦʞʝ ʵʪʠʤ ʩʪʨʘʜʘʣʠ, ʥʦ 

ʚʳʟʚʘʥʥʳʝ ʉʦʣʥʮʝʤ ʧʨʠʣʠʚʥʳʝ ʷʚʣʝʥʠʷ ʠʭ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʭʘʦʩʦʤ ʠ ʣʶʢʦʤ ʂʠʨʢʚʫʜʘ 3:1 ʚ ʧʦʷʩʝ ʘʩʪʝʨʦʠʜʦʚ. 

ʖʧʠʪʝʨ ʨʘʩʯʠʱʘʝʪ ʦʪ ʘʩʪʝʨʦʠʜʦʚ ʵʪʫ ʦʙʣʘʩʪʴ, ʨʘʟʙʨʘʩʳʚʘʷ ʠʭ, ʭʦʪʷʪ ʦʥʠ ʵʪʦʛʦ ʠʣʠ ʥʝʪ, ʧʦ ʚʩʝʡ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʝʨʝʩʝʢʘʶʪ ʦʨʙʠʪʫ ʄʘʨʩʘ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʩʧʦʩʦʙʝʥ ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʜʠʥʦʟʘʚʨʳ ʚʩʪʨʝʪʠʣʠ ʩʚʦʡ ʢʦʥʝʮ. ʊʨʦʷʥʩʢʠʝ ʘʩʪʝʨʦʠʜʳʖʧʠʪʝʨʘ, ʚʝʨʦʷʪʥʦ, ʙʳʣʠ ʟʘʭʚʘʯʝʥʳ ʠʤ 

ʚʩʣʝʜʩʪʚʠʝ ʭʘʦʪʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ. ʍʘʦʪʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘ ʜʘʞʝ ʧʦʜʩʢʘʟʘʣʘ ʘʩʪʨʦʥʦʤʘʤ ʩʧʦʩʦʙ 

ʦʮʝʥʠʪʴ ʚʦʟʨʘʩʪ ʮʝʣʦʛʦ ʩʝʤʝʡʩʪʚʘ ʘʩʪʝʨʦʠʜʦʚ. 

ʊʘʢ ʯʪʦ ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʩʦʚʩʝʤ ʥʝ ʧʦʭʦʞʘ ʥʘ ʛʠʛʘʥʪʩʢʠʡ ʯʘʩʦʚʦʡ ʤʝʭʘʥʠʟʤ; ʩʢʦʨʝʝ ʦʥʘ 

ʠʛʨʘʝʪ ʩʦ ʩʚʦʠʤʠ ʧʣʘʥʝʪʘʤʠ ʚ ʨʫʣʝʪʢʫ. ʇʝʨʚʳʡ ʥʘʤʝʢ ʥʘ ʵʪʦ ʦʙʥʘʨʫʞʠʣʠ ʚ 1988 ʛʦʜʫ ɼʞʝʨʨʠ 
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ʉʘʩʩʤʘʥ ʠ ɼʞʝʢ ʋʠʟʜʦʤ; ʦʥʠ ʦʪʢʨʳʣʠ, ʯʪʦ ʦʨʙʠʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʇʣʫʪʦʥʘ ʙʝʩʧʦʨʷʜʦʯʥʦ 

ʠʟʤʝʥʷʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʥʝʛʦ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʧʣʘʥʝʪ. 

ɻʦʜʦʤ ʧʦʟʞʝ ʋʠʟʜʦʤ ʠ ʃʘʩʢʘʨ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʨʙʠʪʘ ɿʝʤʣʠ ʪʘʢʞʝ ʭʘʦʪʠʯʥʘ, ʭʦʪʷ ʠ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ: ʩʘʤʘ ʦʨʙʠʪʘ ʦʩʦʙʝʥʥʦ ʥʝ ʤʝʥʷʝʪʩʷ, ʘ ʚʦʪ ʧʦʣʦʞʝʥʠʝ ɿʝʤʣʠ ʥʘ ʥʝʡ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ð ʩʢʘʞʝʤ, ʯʝʨʝʟ 100 ʤʣʥ ʣʝʪ. 

ʉʘʩʩʤʘʥ ʠ ʋʠʟʜʦʤ ʧʦʢʘʟʘʣʠ ʪʘʢʞʝ, ʯʪʦ, ʝʩʣʠ ʙʳ ʥʝ ʙʳʣʦ ʚʥʫʪʨʝʥʥʠʭ ʧʣʘʥʝʪ, ʖʧʠʪʝʨ, ʉʘʪʫʨʥ, 

ʋʨʘʥ ʠ ʅʝʧʪʫʥ ʪʦʞʝ ʚʝʣʠ ʙʳ ʩʝʙʷ ʭʘʦʪʠʯʥʦ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʕʪʠ ʚʥʝʰʥʠʝ 

ʧʣʘʥʝʪʳ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʣʘʥʝʪʳ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʛʣʘʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʭʘʦʩʘ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ. ʆʜʥʘʢʦ ʭʘʦʩ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘʰʠʤ 

ʥʝʙʝʩʥʳʤ ʜʦʤʦʤ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʥʦʛʠʝ ʵʢʟʦʧʣʘʥʝʪʳ ʫ ʜʘʣʝʢʠʭ ʟʚʝʟʜ, ʚʝʨʦʷʪʥʦ, 

ʜʚʠʞʫʪʩʷ ʧʦ ʭʘʦʪʠʯʝʩʢʠʤ ʦʨʙʠʪʘʤ. ʉʫʱʝʩʪʚʫʝʪ ʠ ʘʩʪʨʦʬʠʟʠʯʝʩʢʠʡ ʭʘʦʩ: ʩʚʝʪʠʤʦʩʪʴ ʥʝʢʦʪʦʨʳʭ 

ʟʚʝʟʜ ʠʟʤʝʥʷʝʪʩʷ ʭʘʦʪʠʯʝʩʢʠ. ɼʚʠʞʝʥʠʝ ʟʚʝʟʜ ʚ ʛʘʣʘʢʪʠʢʘʭ ʪʦʞʝ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʭʘʦʪʠʯʥʳʤ, 

ʭʦʪʷ ʘʩʪʨʦʥʦʤʳ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʨʠʩʫʶʪ ʠʤ ʦʙʳʯʥʦ ʢʨʫʛʦʚʳʝ ʦʨʙʠʪʳ (ʩʤ. ʛʣʘʚʫ 12). 

ʍʘʦʩ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʧʨʘʚʠʪ ʢʦʩʤʦʩʦʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʘʩʪʨʦʥʦʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʭʘʦʩʘ ʷʚʣʷʶʪʩʷ ʨʝʟʦʥʘʥʩʥʳʝ ʦʨʙʠʪʳ, ʧʨʦʩʪʳʝ ʯʠʩʣʦʚʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ð 

ʪʘʢʠʝ ʢʘʢ ʣʶʢ ʂʠʨʢʚʫʜʘ ʩ ʝʛʦ ʨʝʟʦʥʘʥʩʦʤ 3:1. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʭʘʦʩ ʧʦʨʦʞʜʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ð 

ʧʨʠʤʝʨʦʤ ʪʦʤʫ, ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʩʣʫʞʘʪ ʩʧʠʨʘʣʠ ʛʘʣʘʢʪʠʢ, ʢʘʢ ʤʳ ʵʪʦ ʫʚʠʜʠʤ ʚ ʛʣʘʚʝ 12. 

ʇʦʨʷʜʦʢ ʧʦʨʦʞʜʘʝʪ ʭʘʦʩ, ʘ ʭʘʦʩ ʧʦʨʦʞʜʘʝʪ ʧʦʨʷʜʦʢ. 

** *  

ʋ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʣʫʯʘʡʥʦʩʪʠ, ʥʝʪ ʧʘʤʷʪʠ. ɽʩʣʠ ʚʳ ʙʨʦʩʠʪʝ ʠʛʨʘʣʴʥʫʶ ʢʦʩʪʴ ʜʚʘʞʜʳ, 

ʨʝʟʫʣʴʪʘʪ ʧʝʨʚʦʛʦ ʙʨʦʩʢʘ ʥʠʯʝʛʦ ʥʝ ʩʢʘʞʝʪ ʚʘʤ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʡʜʝʪ ʧʨʠ ʚʪʦʨʦʤ. ʄʦʞʝʪ, 

ʚʳʧʘʜʝʪ ʪʦ ʞʝ ʯʠʩʣʦ, ʘ ʤʦʞʝʪ, ʠ ʥʝʪ. ʅʝ ʚʝʨʴʪʝ ʪʦʤʫ, ʢʪʦ ʧʦʧʳʪʘʝʪʩʷ ʫʙʝʜʠʪʴ ʚʘʩ, ʯʪʦ ʝʩʣʠ ʚ 

ʜʘʥʥʦʡ ʩʝʨʠʠ ʙʨʦʩʢʦʚ ʜʘʚʥʦ ʥʝ ʚʳʧʘʜʘʣʘ ʰʝʩʪʝʨʢʘ, ʪʦ ʥʝʢʠʡ çʟʘʢʦʥ ʩʨʝʜʥʠʭ ʯʠʩʝʣè ʜʝʣʘʝʪ ʝʝ 

ʚʳʧʘʜʝʥʠʝ ʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ. ʊʘʢʦʛʦ ʟʘʢʦʥʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤ 

ʧʣʘʥʝ ʜʦʣʷ ʰʝʩʪʝʨʦʢ ʚ ʙʨʦʩʢʘʭ ʧʨʘʚʠʣʴʥʦʡ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʯʝʥʴ ʙʣʠʟʢʘ ʢ 1/6, ʥʦ 

ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʣʶʙʳʝ ʥʘʨʫʰʝʥʠʷ ʪʦʥʫʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʦʚʳʭ ʙʨʦʩʢʦʚ, ʘ ʥʝ 

ʧʦʪʦʤʫ, ʯʪʦ ʢʦʩʪʴ ʚʜʨʫʛ ʨʝʰʘʝʪ ʧʦʜʧʨʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪ ʠ ʩʚʝʩʪʠ ʝʛʦ ʢ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʧʨʝʜʩʢʘʟʘʥʥʦʤʫ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ[46]. 

ʍʘʦʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʥʘʧʨʦʪʠʚ, ʦʙʣʘʜʘʶʪ ʩʚʦʝʦʙʨʘʟʥʦʡ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʴʶ. ʊʦ, ʯʝʤ 

ʦʥʠ ʟʘʥʠʤʘʶʪʩʷ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʥʘʤʝʢʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʙʫʜʫʪ ʜʝʣʘʪʴ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ 

ʥʝʙʦʣʴʰʦʝ ʚʨʝʤʷ. ɿʘʙʘʚʥʦ, ʥʦ ʝʩʣʠ ʙʳ ʠʛʨʘʣʴʥʳʝ ʢʦʩʪʠ ʙʳʣʠ ʭʘʦʪʠʯʥʳ, ʪʦ ʥʝʚʳʧʘʜʝʥʠʝ 

ʰʝʩʪʝʨʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʦʟʥʘʯʘʣʦ ʙʳ, ʯʪʦ ʦʥʘ, ʚʝʨʦʷʪʥʦ, ʥʝ ʚʳʧʘʜʝʪ ʚ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ[47]. ɺ ʧʦʚʝʜʝʥʠʠ ʭʘʦʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʭ ʧʦʚʪʦʨʝʥʠʡ, ʧʦʵʪʦʤʫ ʧʨʦʰʣʦʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʘʟʫʤʥʳʤ ð ʭʦʪʷ ʜʘʣʝʢʦ ʥʝ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ð ʦʨʠʝʥʪʠʨʦʤ ʜʣʷ ʦʮʝʥʢʠ ʙʣʠʞʘʡʰʝʛʦ ʙʫʜʫʱʝʛʦ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʦʜʦʙʥʳʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ʠʤʝʶʪ ʩʤʳʩʣ, 

ʥʘʟʳʚʘʝʪʩʷ ʛʦʨʠʟʦʥʪʦʤ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ (ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʨʤʠʥ: ʚʨʝʤʷ ʃʷʧʫʥʦʚʘ). ʏʝʤ 

ʪʦʯʥʝʝ ʚʳ ʟʥʘʝʪʝ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʭʘʦʪʠʯʝʩʢʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʪʝʤ ʜʣʠʥʥʝʝ 

ʩʪʘʥʦʚʠʪʩʷ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ, ʥʦ ʛʦʨʠʟʦʥʪ ʦʪʜʘʣʷʝʪʩʷ ʥʘʤʥʦʛʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʨʘʩʪʝʪ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. ʂʘʢʠʤʠ ʙʳ ʪʦʯʥʳʤʠ ʦʥʠ ʥʠ ʙʳʣʠ, ʤʘʣʝʡʰʘʷ ʦʰʠʙʢʘ ʚ ʦʮʝʥʢʝ ʥʳʥʝʰʥʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʦ ʚʨʝʤʝʥʝʤ ʚʦʟʨʘʩʪʝʪ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʩʦʙʴʝʪ ʚʩʷʢʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ. ʄʝʪʝʦʨʦʣʦʛ ʕʜʚʘʨʜ 

ʃʦʨʝʥʮ ʦʪʢʨʳʣ ʵʪʫ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘ ʧʨʦʩʪʦʡ ʧʦʛʦʜʥʦʡ ʤʦʜʝʣʠ, ʥʦ ʪʦ ʞʝ ʩʘʤʦʝ ʚʝʨʥʦ ʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʩʣʦʞʥʳʭ ʧʦʛʦʜʥʳʭ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʥʦʧʪʠʢʘʤʠ. 

ɼʚʠʞʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʧʦʜʯʠʥʷʝʪʩʷ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʧʨʘʚʠʣʘʤ, ʚ ʢʦʪʦʨʳʭ ʥʝʪ 

ʤʝʩʪʘ ʩʣʫʯʘʡʥʦʩʪʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʚʩʝ ʤʳ ʟʥʘʝʤ, ʢʘʢʠʤʠ ʥʝʥʘʜʝʞʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʛʥʦʟʳ 

ʧʦʛʦʜʳ ʚʩʝʛʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. 

ʕʪʦ ʠ ʝʩʪʴ ʟʥʘʤʝʥʠʪʳʡ (ʠ ʟʘʯʘʩʪʫʶ ʧʦʥʠʤʘʝʤʳʡ ʥʝʚʝʨʥʦ) ʵʬʬʝʢʪ ʙʘʙʦʯʢʠ ʃʦʨʝʥʮʘ: ʚʟʤʘʭ 

ʢʨʳʣʘ ʙʘʙʦʯʢʠ ʤʦʞʝʪ ʤʝʩʷʮʝʤ ʧʦʟʞʝ ʚʳʟʚʘʪʴ ʫʨʘʛʘʥ ʛʜʝ-ʪʦ ʥʘ ʜʨʫʛʦʤ ʢʦʥʮʝ ʩʚʝʪʘ[48]. 

ɽʩʣʠ ʚʳ ʩʯʠʪʘʝʪʝ, ʯʪʦ ʵʪʦ ʟʚʫʯʠʪ ʥʝʧʨʘʚʜʦʧʦʜʦʙʥʦ, ʷ ʚʘʩ ʥʝ ʚʠʥʶ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʪʠʥʝ, 

ʥʦ ʪʦʣʴʢʦ ʚ ʦʯʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʩʤʳʩʣʝ. ɻʣʘʚʥʳʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʥʝʧʦʥʠʤʘʥʠʷ 

ʟʜʝʩʴ ʩʣʫʞʠʪ ʩʣʦʚʦ çʚʳʟʚʘʪʴè. ʊʨʫʜʥʦ ʧʦʥʷʪʴ, ʢʘʢ ʠʟ ʢʨʦʭʦʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, 

ʟʘʢʣʶʯʝʥʥʦʛʦ ʚʦ ʚʟʤʘʭʝ ʢʨʳʣʘ, ʤʦʞʝʪ ʨʦʜʠʪʴʩʷ ʛʨʦʤʘʜʥʘʷ ʵʥʝʨʛʠʷ ʫʨʘʛʘʥʘ. ʆʪʚʝʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʥʠʯʝʛʦ ʧʦʜʦʙʥʦʛʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʕʥʝʨʛʠʷ ʫʨʘʛʘʥʘ ʥʝ ʠʩʭʦʜʠʪ ʠʟ ʚʟʤʘʭʘ 
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ʢʨʳʣʘ: ʦʥʘ ʧʦʩʪʫʧʘʝʪ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ, ʢʦʛʜʘ ʢʨʳʣʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ 

ʩ ʦʩʪʘʣʴʥʦʡ, ʥʝʠʟʤʝʥʥʦʡ ʚ ʜʨʫʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʧʦʛʦʜʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʇʦʩʣʝ ʚʟʤʘʭʘ ʢʨʳʣʘ ʤʳ ʥʝ ʧʦʣʫʯʘʝʤ ʚ ʪʦʯʥʦʩʪʠ ʪʫ ʞʝ ʧʦʛʦʜʫ, ʯʪʦ ʠ ʜʦ ʚʟʤʘʭʘ, ʥʦ ʩ ʣʠʰʥʠʤ 

ʫʨʘʛʘʥʦʤ. ʅʝʪ, ʤʝʥʷʝʪʩʷ ʚʝʩʴ ʨʠʩʫʥʦʢ ʧʦʛʦʜʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʇʦʥʘʯʘʣʫ ʠʟʤʝʥʝʥʠʝ ʥʝʚʝʣʠʢʦ, ʥʦ 

ʦʥʦ ʨʘʩʪʝʪ ð ʥʝ ʚ ʩʤʳʩʣʝ ʵʥʝʨʛʠʠ, ʥʦ ʚ ʩʤʳʩʣʝ ʦʪʣʠʯʠ ̫ʦʪ ʪʦʛʦ, ʯʪʦ ʙʳʣʦ ʙʳ, ʥʝ ʚʟʤʘʭʥʠ 

ʙʘʙʦʯʢʘ ʢʨʳʣʦʤ. ʀ ʵʪʠ ʦʪʣʠʯʠʷ ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʴʰʠʤʠ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ. ɽʩʣʠ 

ʙʳ ʙʘʙʦʯʢʘ ʚʟʤʘʭʥʫʣʘ ʢʨʳʣʴʷʤʠ ʥʘ ʜʚʝ ʩʝʢʫʥʜʳ ʧʦʟʞʝ, ʦʥʘ ʤʦʛʣʘ ʚʤʝʩʪʦ ʵʪʦʛʦ çʚʳʟʚʘʪʴè 

ʪʦʨʥʘʜʦ ʥʘ ʌʠʣʠʧʧʠʥʘʭ, ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʡ ʙʫʨʘʥʘʤʠ ʧʦ ʚʩʝʡ ʉʠʙʠʨʠ. ʀʣʠ ʤʝʩʷʮ ʫʩʪʦʡʯʠʚʦʡ 

ʧʦʛʦʜʳ ʚ ʉʘʭʘʨʝ, ʝʩʣʠ ʥʘ ʪʦ ʧʦʰʣʦ. 

ʄʘʪʝʤʘʪʠʢʠ ʥʘʟʳʚʘʶʪ ʵʪʦʪ ʵʬʬʝʢʪ çʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʘʯʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤè. ɺ 

ʭʘʦʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ, ʦʯʝʥʴ ʩʣʘʙʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʚʳʟʳʚʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʯʝʥʴ ʩʠʣʴʥʦ. ʕʪʦʪ ʵʬʬʝʢʪ ʚʧʦʣʥʝ ʨʝʘʣʝʥ ʠ ʦʯʝʥʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʝʩʪʦ ʪʘʢ ʪʱʘʪʝʣʴʥʦ ʟʘʤʝʰʠʚʘʶʪ. ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʪʝʩʪʦ 

ʨʘʩʪʷʛʠʚʘʶʪ, ʩʦʩʝʜʥʠʝ ʢʨʫʧʠʥʢʠ ʤʫʢʠ ʨʘʩʭʦʜʷʪʩʷ. ɿʘʪʝʤ, ʢʦʛʜʘ ʪʝʩʪʦ ʩʢʣʘʜʳʚʘʶʪ ʠ ʩʤʠʥʘʶʪ, 

ʯʪʦʙʳ ʥʝ ʜʘʪʴ ʝʤʫ ʫʙʝʞʘʪʴ ʠʟ ʦʧʘʨʳ, ʢʨʫʧʠʥʢʠ, ʧʨʝʞʜʝ ʥʘʭʦʜʠʚʰʠʝʩʷ ʜʘʣʝʢʦ, ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ 

ʨʷʜʦʤ (ʘ ʤʦʛʫʪ ʠ ʥʝ ʦʢʘʟʘʪʴʩʷ). ʄʝʩʪʥʦʝ ʨʘʩʪʷʛʠʚʘʥʠʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʢʣʘʜʳʚʘʥʠʝʤ ʩʦʟʜʘʝʪ ʭʘʦʩ. 

ʕʪʦ ʥʝ ʧʨʦʩʪʦ ʤʝʪʘʬʦʨʘ, ʵʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʦʙʳʯʥʦʤ ʙʳʪʦʚʦʤ ʷʟʳʢʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʧʦʨʦʞʜʘʶʱʝʛʦ ʭʘʦʪʠʯʝʩʢʫʶ ʜʠʥʘʤʠʢʫ. ʉ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʘʪʤʦʩʬʝʨʘ ɿʝʤʣʠ ʧʦʭʦʞʘ ʥʘ ʪʝʩʪʦ. ʌʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ, ʫʧʨʘʚʣʷʶʱʠʝ ʧʦʛʦʜʦʡ, ʣʦʢʘʣʴʥʦ 

çʨʘʩʪʷʛʠʚʘʶʪè ʘʪʤʦʩʬʝʨʫ, ʥʦ ʦʥʘ ʥʝ ʫʭʦʜʠʪ ʥʠʢʫʜʘ ʩ ʧʣʘʥʝʪʳ, ʪʘʢ ʯʪʦ ʝʡ ʧʨʠʭʦʜʠʪʩʷ 

çʥʘʢʣʘʜʳʚʘʪʴʩʷè ʥʘ ʩʝʙʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʙʳ ʤʳ ʤʦʛʣʠ ʧʨʦʛʥʘʪʴ ʜʠʥʘʤʠʢʫ ʧʦʛʦʜʳ ʥʘ ɿʝʤʣʝ 

ʜʚʘʞʜʳ ʩ ʪʦʡ ʝʜʠʥʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʙʘʙʦʯʢʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʟʤʘʭʥʫʣʘ ʢʨʳʣʴʷʤʠ ð 

ʠʣʠ ʥʝ ʚʟʤʘʭʥʫʣʘ, ð ʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʨʘʟʦʰʣʠʩʴ ʙʳ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ. ʇʦʛʦʜʘ, 

ʢʦʥʝʯʥʦ, ʥʝ ʧʝʨʝʩʪʘʣʘ ʙʳ ʙʳʪʴ ʧʦʛʦʜʦʡ, ʥʦ ʦʥʘ ʩʪʘʣʘ ʙʳ ʜʨʫʛʦʡ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʤʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʦʛʥʘʪʴ ʨʝʘʣʴʥʫʶ ʧʦʛʦʜʫ ʜʚʘʞʜʳ ʩ ʨʘʟʥʳʤʠ ʥʘʯʘʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʥʦ ʠʤʝʥʥʦ ʪʘʢ ʜʝʣʘʶʪʩʷ ʧʨʦʛʥʦʟʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ 

ʧʦʜʣʠʥʥʫʶ ʘʪʤʦʩʬʝʨʥʫʶ ʬʠʟʠʢʫ. ʂʨʦʭʦʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʯʠʩʣʘʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʪʝʢʫʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʧʦʛʦʜʳ, ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʫʨʘʚʥʝʥʠʷ, ʧʨʝʜʩʢʘʟʳʚʘʶʱʠʝ ʝʝ ʙʫʜʫʱʝʝ ʩʦʩʪʦʷʥʠʝ, 

ʧʨʠʚʦʜʷʪ ʢ ʤʘʩʰʪʘʙʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʨʦʛʥʦʟʘ. ʂ ʧʨʠʤʝʨʫ, ʦʙʣʘʩʪʴ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘʜ 

ʃʦʥʜʦʥʦʤ ʚ ʦʜʥʦʤ ʧʨʦʛʦʥʝ ʤʦʜʝʣʠ ʤʦʞʝʪ ʩʤʝʥʠʪʴʩʷ ʦʙʣʘʩʪʴʶ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʜʨʫʛʦʤ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʩʧʦʩʦʙ ʦʙʦʡʪʠ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʵʪʦʪ ʥʝʧʨʠʷʪʥʳʡ ʵʬʬʝʢʪ ʩʦʩʪʦʠʪ ʚ 

ʤʥʦʛʦʢʨʘʪʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʛʦʜʳ ʩ ʥʝʙʦʣʴʰʠʤʠ ʩʣʫʯʘʡʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʛʥʦʟʦʚ. ʀʤʝʥʥʦ ʵʪʦ ʦʟʥʘʯʘʶʪ ʩʣʦʚʘ çʛʨʦʟʳ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 20%è. 

ʅʘ ʧʨʘʢʪʠʢʝ ʥʝʚʦʟʤʦʞʥʦ ʚʳʟʚʘʪʴ ʢʦʥʢʨʝʪʥʳʡ ʫʨʘʛʘʥ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦ 

ʚʳʜʨʝʩʩʠʨʦʚʘʥʥʦʡ ʙʘʙʦʯʢʠ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʝʜʩʢʘʟʘʥʠʝ ʨʝʟʫʣʴʪʘʪʘ, ʚʳʟʚʘʥʥʦʛʦ ʚʟʤʘʭʦʤ ʝʝ 

ʢʨʳʣʴʝʚ, ʦʛʨʘʥʠʯʝʥʦ ʪʝʤ ʞʝ ʛʦʨʠʟʦʥʪʦʤ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʜʨʫʛʦʤ ʢʦʥʪʝʢʩʪʝ, 

ʩʢʘʞʝʤ, ʚ ʩʚʷʟʠ ʩ ʩʝʨʜʮʝʙʠʝʥʠʝʤ, ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ çʭʘʦʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝè ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʳʡ ʧʫʪʴ ʢ ʞʝʣʘʝʤʦʤʫ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʧʦʚʝʜʝʥʠʶ. ɺ ʛʣʘʚʝ 10 ʤʳ ʧʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ ʵʪʦʛʦ ʚ ʢʦʥʪʝʢʩʪʝ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ. 

***  

ʗ ʚʘʩ ʥʝ ʫʙʝʜʠʣ? ʅʝʜʘʚʥʝʝ ʦʪʢʨʳʪʠʝ, ʢʘʩʘʶʱʝʝʩʷ ʨʘʥʥʝʛʦ ʧʝʨʠʦʜʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ, ʷʨʢʦ ʚʳʩʚʝʪʠʣʦ ʵʪʦʪ ʚʦʧʨʦʩ. ʇʨʝʜʩʪʘʚʠʤ ʩʝʙʝ, ʯʪʦ ʥʝʢʘʷ ʠʥʦʧʣʘʥʝʪʥʘʷ ʩʚʝʨʭʜʝʨʞʘʚʘ 

ʩʧʦʩʦʙʥʘ ʙʳʣʘ ʙʳ ʧʨʦʛʥʘʪʴ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠʟ ʧʝʨʚʠʯʥʦʛʦ ʛʘʟʦʚʦʛʦ 

ʦʙʣʘʢʘ ʟʘʥʦʚʦ ʠʟ ʪʦʛʦ ʞʝ ʩʘʤʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʜʥʦʡ-ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʣʠʰʥʝʡ ʤʦʣʝʢʫʣʳ ʛʘʟʘ. ʅʘʩʢʦʣʴʢʦ ʠʥʦʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʳʣʘ ʙʳ ʩʝʛʦʜʥʷʰʥʷʷ ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ? 

ʍʦʯʝʪʩʷ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʥʘ ʥʝ ʩʣʠʰʢʦʤ ʩʠʣʴʥʦ ʦʪʣʠʯʘʣʘʩʴ ʙʳ ʦʪ ʨʝʘʣʴʥʦʡ. ʅʦ ʥʝ 

ʟʘʙʳʚʘʡʪʝ ʧʨʦ ʵʬʬʝʢʪ ʙʘʙʦʯʢʠ. ʄʘʪʝʤʘʪʠʢʠ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʤʦʣʝʢʫʣ ʚ ʛʘʟʝ ʧʨʦʠʩʭʦʜʠʪ 

ʭʘʦʪʠʯʥʦ, ʧʦʵʪʦʤʫ ʚʨʷʜ ʣʠ ʩʪʦʠʣʦ ʙʳ ʫʜʠʚʣʷʪʴʩʷ, ʝʩʣʠ ʙʳ ʵʪʦ ʦʢʘʟʘʣʦʩʴ ʚʝʨʥʳʤ ʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʢʦʣʣʘʧʩʠʨʫʶʱʠʭ ʛʘʟʦʚʳʭ ʦʙʣʘʢʦʚ, ʭʦʪʷ ʜʝʪʘʣʠ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʘʣʴʥʦ ʠ ʨʘʟʣʠʯʘʶʪʩʷ. ʏʪʦʙʳ 

ʚʳʷʩʥʠʪʴ ʵʪʦ, ʌʦʣʴʢʝʨ ʍʦʬʬʤʘʥ ʠ ʝʛʦ ʩʦʪʨʫʜʥʠʢʠ ʩʤʦʜʝʣʠʨʦʚʘʣʠ ʜʠʥʘʤʠʢʫ ʛʘʟʦʚʦʛʦ ʜʠʩʢʘ ʥʘ 

ʪʦʡ ʩʪʘʜʠʠ, ʢʦʛʜʘ ʚ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ 2000 ʧʣʘʥʝʪʝʟʠʤʘʣʝʡ; ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʭʦʪʝʣʠ ʧʨʦʩʣʝʜʠʪʴ, ʢʘʢ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʟʘʩʪʘʚʣʷʶʪ ʵʪʠ ʪʝʣʘ ʩʦʙʠʨʘʪʴʩʷ ʚ ʧʣʘʥʝʪʳ. ʆʥʠ ʩʨʘʚʥʠʣʠ ʨʝʟʫʣʴʪʘʪ ʩ ʨʘʟʚʠʪʠʝʤ 

ʤʦʜʝʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ ʜʚʘ ʛʘʟʦʚʳʭ ʛʠʛʘʥʪʘ ʩ ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʜʣʷ ʠʭ 
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ʦʨʙʠʪ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʩʮʝʥʘʨʠʝʚ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʝʩʷʪʦʢ ʨʘʟ ʩ ʯʫʪʴ 

ʨʘʟʥʳʤʠ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʅʘ ʢʘʞʜʳʡ ʧʨʦʛʦʥ ʤʦʜʝʣʠ ʫʰʝʣ ʧʨʠʤʝʨʥʦ ʤʝʩʷʮ ʨʘʙʦʪʳ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘ. 

ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʧʣʘʥʝʪʝʟʠʤʘʣʝʡ, ʢʘʢ ʠ ʦʞʠʜʘʣʦʩʴ, ʥʦʩʷʪ ʭʘʦʪʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʕʬʬʝʢʪ ʙʘʙʦʯʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʜʨʘʤʘʪʠʯʥʦ: ʩʪʦʠʪ ʠʟʤʝʥʠʪʴ ʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʦʜʥʦʡ-ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʣʘʥʝʪʝʟʠʤʘʣʠ ʚʩʝʛʦ ʥʘ 1 ʤʤ, ʠ ʧʦʣʫʯʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʘʷ ʧʣʘʥʝʪʥʘʷ 

ʩʠʩʪʝʤʘ. ʕʢʩʪʨʘʧʦʣʠʨʫʷ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ, ʍʦʬʬʤʘʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝʤ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʤʦʣʝʢʫʣʳ ʛʘʟʘ ʢ ʪʦʯʥʦʡ ʤʦʜʝʣʠ ʥʘʨʦʞʜʘʶʱʝʡʩʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ (ʙʫʜʴ ʪʘʢʦʝ ʚʦʟʤʦʞʥʦ) ʚʳ 

ʤʦʛʣʠ ʙʳ ʠʟʤʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪ ʪʘʢ ʩʠʣʴʥʦ, ʯʪʦ ɿʝʤʣʷ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʙʳ. 

ɺʦʪ ʚʘʤ ʠ ʯʘʩʦʚʦʡ ʤʝʭʘʥʠʟʤ. 

ʇʨʝʞʜʝ ʯʝʤ ʫʛʣʫʙʠʪʴʩʷ ʚ ʨʘʩʩʫʞʜʝʥʠʷ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʥʝʚʝʨʦʷʪʥʳʤ ʧʨʠ ʵʪʦʤ ʩʪʘʥʦʚʠʪʩʷ 

ʥʘʰʝ ʩʦʙʩʪʚʝʥʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʠ ʧʨʠʚʣʝʢʘʪʴ ʢ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʙʦʞʝʩʪʚʝʥʥʫʶ ʨʫʢʫ 

ʧʨʦʚʠʜʝʥʠʷ, ʩʪʦʠʪ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʝʱʝ ʦʜʠʥ ʘʩʧʝʢʪ ʵʪʠʭ ʨʘʩʯʝʪʦʚ. ʍʦʪʷ ʢʘʞʜʳʡ ʧʨʦʛʦʥ 

ʤʦʜʝʣʠ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʣʘʥʝʪ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʥʘ ʨʘʟʥʳʭ ʦʨʙʠʪʘʭ, ʚʩʝ ʩʦʣʥʝʯʥʳʝ 

ʩʠʩʪʝʤʳ, ʨʦʞʜʘʶʱʠʝʩʷ ʚ ʟʘʜʘʥʥʦʤ ʩʮʝʥʘʨʠʠ, ʦʯʝʥʴ ʧʦʭʦʞʠ ʤʝʞʜʫ ʩʦʙʦʡ. ɹʝʟ ʛʘʟʦʚʳʭ ʛʠʛʘʥʪʦʚ 

ʤʳ ʧʦʣʫʯʘʝʤ ʦʢʦʣʦ 11 ʢʘʤʝʥʥʳʭ ʤʠʨʦʚ, ʫʩʪʫʧʘʶʱʠʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʧʦ ʨʘʟʤʝʨʘʤ ɿʝʤʣʝ. 

ɼʦʙʘʚʣʷʝʤ ʛʘʟʦʚʳʝ ʛʠʛʘʥʪʳ ð ʵʪʦ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʘʷ ʤʦʜʝʣʴ ð ʠ ʧʦʣʫʯʘʝʤ ʯʝʪʳʨʝ ʢʘʤʝʥʥʳʝ 

ʧʣʘʥʝʪ rʩ ʤʘʩʩʘʤʠ ʦʪ ʧʦʣʦʚʠʥʢʠ ʟʝʤʥʦʡ ʜʦ ʯʫʪʴ ʙʦʣʴʰʝ ʤʘʩʩʳ ʥʘʰʝʡ ʧʣʘʥʝʪʳ. ʕʪʦ ʦʯʝʥʴ ʙʣʠʟʢʦ 

ʢ ʪʦʤʫ, ʯʪʦ ʝʩʪʴ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʕʬʬʝʢʪ ʙʘʙʦʯʢʠ ʤʝʥʷʝʪ ʦʨʙʠʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʥʦ ʦʙʱʘʷ 

ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ. 

ʊʦ ʞʝ ʩʘʤʦʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʚ ʧʦʛʦʜʥʳʭ ʤʦʜʝʣʷʭ. ɺʟʤʘʭ ʢʨʳʣʳʰʝʢé ʠ ʥʘ ʟʝʤʥʦʤ ʰʘʨʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʦʚʩʝʤ ʥʝ ʪʘʢʘʷ ʧʦʛʦʜʘ, ʢʘʢʦʡ ʦʥʘ ʙʳʣʘ ʙʳ ʙʝʟ ʵʪʦʛʦ ʚʟʤʘʭʘ, ð ʥʦ ʵʪʦ ʚʩʝ 

ʨʘʚʥʦ ʧʦʛʦʜʘ. ɿʝʤʣʶ ʥʝ ʟʘʣʠʚʘʝʪ ʚʥʝʟʘʧʥʦ ʞʠʜʢʠʤ ʘʟʦʪʦʤ, ʠ ʙʫʨʘʥ ʠʟ ʛʠʛʘʥʪʩʢʠʭ ʣʷʛʫʰʝʢ ʪʦʞʝ 

ʥʝ ʥʘʣʝʪʘʝʪ. ʊʘʢ ʯʪʦ, ʭʦʪʷ ʥʘʰʘ ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝ ʚʦʟʥʠʢʣʘ ʙʳ ʚ ʪʦʯʥʦʩʪʠ ʚ 

ʥʳʥʝʰʥʝʡ ʩʚʦʝʡ ʬʦʨʤʝ, ʝʩʣʠ ʙʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʛʘʟʦʚʦʝ ʦʙʣʘʢʦ ʙʳʣʦ ʯʫʪʴ-ʯʫʪʴ ʠʥʳʤ, ʥʘ ʝʝ 

ʤʝʩʪʝ ʥʝʧʨʝʤʝʥʥʦ ʚʦʟʥʠʢʣʦ ʙʳ ʯʪʦ-ʪʦ ʦʯʝʥʴ ʧʦʭʦʞʝʝ. ʊʘʢ ʯʪʦ ʰʘʥʩʦʚ ʥʘ ʧʦʷʚʣʝʥʠʝ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʚʝʨʦʷʪʥʦ, ʙʳʣʦ ʙʳ ʥʝ ʤʝʥʴʰʝ. 

ʀʥʦʛʜʘ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʘ ʭʘʦʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʥʝʙʝʩʥʳʭ ʪʝʣ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʪ ʥʝʛʦ ʟʘʚʠʩʠʪ, ʢʘʢ ʙʳʩʪʨʦ ʩʠʩʪʝʤʘ ʨʘʩʧʘʜʝʪʩʷ ʠ 

ʨʘʟʙʨʝʜʝʪʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʝʤʝʡʩʪʚʘ ʘʩʪʝʨʦʠʜʦʚ. ʀʭ 

ʚʳʜʝʣʷʶʪ ʧʦʪʦʤʫ, ʯʪʦ ʯʣʝʥʳ ʩʝʤʝʡʩʪʚ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʩʭʦʞʠʤʠ ʦʨʙʠʪʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʢʘʞʜʦʝ ʪʘʢʦʝ ʩʝʤʝʡʩʪʚʦ ʚʦʟʥʠʢʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʧʘʜʘ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʚ 

ʧʨʦʰʣʦʤ ʦʜʥʦʛʦ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʪʝʣʘ. ɺ 1994 ʛʦʜʫ ɸʥʜʨʝʘ ʄʠʣʘʥʠ ʠ ʇʘʦʣʦ ʌʘʨʠʥʝʣʣʘ 

ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʵʪʠʤ ʤʝʪʦʜʦʤ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʚʦʟʨʘʩʪ ʩʝʤʝʡʩʪʚʘ ʘʩʪʝʨʦʠʜʘ ɺʝʨʠʪʘʩ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 50 ʤʣʥ ʣʝʪ. ʉʝʤʝʡʩʪʚʦ ʵʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʘʢʪʥʳʡ ʢʣʘʩʪʝʨ ʘʩʪʝʨʦʠʜʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʘʩʪʝʨʦʠʜʦʤ 490 ɺʝʨʠʪʘʩ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʙʣʠʞʝ ʢ ʚʥʝʰʥʝʤʫ ʢʨʘʶ ʦʩʥʦʚʥʦʛʦ ʧʦʷʩʘ 

ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʦʪ ʨʝʟʦʥʘʥʩʥʦʡ ʦʨʙʠʪʳ 2:1 ʩ ʖʧʠʪʝʨʦʤ. ʀʭ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʚʘ 

ʘʩʪʝʨʦʠʜʘ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ʠʤʝʶʪ ʩʠʣʴʥʦ ʭʘʦʪʠʯʝʩʢʠʝ ʦʨʙʠʪʳ, ʩʦʟʜʘʥʥʳʝ ʚʨʝʤʝʥʥʳʤ ʨʝʟʦʥʘʥʩʦʤ 

21:10 ʩ ʖʧʠʪʝʨʦʤ. ɻʦʨʠʟʦʥʪ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʜʚʘ ʘʩʪʝʨʦʠʜʘ ʥʝ ʜʦʣʞʥʳ 

ʙʳʣʠ ʙʳ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʙʣʠʟʢʠʭ ʦʨʙʠʪʘʭ ʙʦʣʝʝ 50 ʤʣʥ ʣʝʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʘ ʦʥʠ ʠʟʥʘʯʘʣʴʥʦ ʷʚʣʷʶʪʩʷ ʯʣʝʥʘʤʠ ʩʝʤʝʡʩʪʚʘ ɺʝʨʠʪʘʩ. 

***  

ʇʝʨʚʳʤ, ʢʪʦ ʜʦʛʘʜʘʣʩʷ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʜʝʪʝʨʤʠʥʠʩʪʩʢʦʛʦ ʭʘʦʩʘ ʠ ʩʫʤʝʣ ʭʦʪʷ ʙʳ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʧʦʯʝʤʫ ʦʥ ʚʦʟʥʠʢʘʝʪ, ʙʳʣ ʚʝʣʠʢʠʡ ʤʘʪʝʤʘʪʠʢ ɸʥʨʠ ʇʫʘʥʢʘʨʝ. ɺ ʪʦ ʚʨʝʤʷ ʦʥ 

ʨʘʙʦʪʘʣ ʥʘʜ ʟʘʜʘʯʝʡ, ʥʘ ʢʦʪʦʨʫʶ ʢʦʨʦʣʴ ʅʦʨʚʝʛʠʠ ʠ ʐʚʝʮʠʠ ʆʩʢʘʨ II ʦʙʲʷʚʠʣ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʢʦʥʢʫʨʩ ʠ ʧʦʦʙʝʱʘʣ ʧʨʠʟ. ʊʨʝʙʦʚʘʣʦʩʴ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ n ʪʝʣ ʜʣʷ ʥʴʶʪʦʥʦʚʦʡ ʛʨʘʚʠʪʘʮʠʠ. 

ɺ ʧʨʘʚʠʣʘʭ ʢʦʥʢʫʨʩʘ ʪʦʯʥʦ ʫʢʘʟʳʚʘʣʦʩʴ, ʢʘʢʦʛʦ ʨʦʜʘ ʪʨʝʙʫʝʪʩʷ ʨʝʰʝʥʠʝ. ʇʨʦʩʠʣʠ ʥʘʡʪʠ ʥʝ 

ʬʦʨʤʫʣʫ ʚʨʦʜʝ ʂʝʧʣʝʨʦʚʘ ʵʣʣʠʧʩʘ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʫʞʝ ʙʳʣʠ ʫʙʝʞʜʝʥʳ, ʯʪʦ ʥʠʯʝʛʦ ʧʦʜʦʙʥʦʛʦ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʘ çʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʢʘʞʜʦʡ ʪʦʯʢʠ ʚ ʚʠʜʝ [ʙʝʩʢʦʥʝʯʥʦʛʦ] ʨʷʜʘ ʦʪ ʢʘʢʦʡ-ʣʠʙʦ 

ʧʝʨʝʤʝʥʥʦʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʝʢʦʪʦʨʦʡ ʠʟʚʝʩʪʥʦʡ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ ʠ ʜʣʷ ʚʩʝʭ ʟʥʘʯʝʥʠʡ 

ʢʦʪʦʨʦʡ ʨʷʜ ʩʭʦʜʠʪʩʷ ʨʘʚʥʦʤʝʨʥʦè. 

ʇʫʘʥʢʘʨʝ ʚʳʷʩʥʠʣ, ʯʪʦ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ʚ ʦʙʱʝʤ ʠ ʮʝʣʦʤ ʥʝʚʦʟʤʦʞʥʦ ʜʘʞʝ ʜʣʷ ʪʨʝʭ ʪʝʣ 

ʧʨʠ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʳʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʏʪʦʙʳ ʜʦʢʘʟʘʪʴ ʵʪʦ, ʦʥ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ 

ʦʨʙʠʪʳ ʤʦʛʫʪ ʙʳʪʴ, ʢʘʢ ʤʳ ʩʢʘʟʘʣʠ ʙʳ ʩʝʛʦʜʥʷ, çʭʘʦʪʠʯʥʳʤʠè. 
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ʆʙʦʙʱʝʥʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʯʠʩʣʘ ʪʝʣ ʦʢʘʟʘʣʘʩʴ ʥʝ ʧʦ ʟʫʙʘʤ ʜʘʞʝ ʇʫʘʥʢʘʨʝ. ʆʥ 

ʚʟʷʣ n = 3. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥ ʨʘʙʦʪʘʣ ʥʘʜ ʪʝʤ, ʯʪʦ ʷ ʚ ʛʣʘʚʝ 5 ʥʘʟʚʘʣ ʟʘʜʘʯʝʡ ʜʚʫʭ ʩ ʧʦʣʦʚʠʥʦʡ 

ʪʝʣ. ɼʚʘ ʪʝʣʘ ð ʵʪʦ, ʩʢʘʞʝʤ, ʧʣʘʥʝʪʘ ʠ ʦʜʥʘ ʠʟ ʝʝ ʣʫʥ; ʟʘ ʧʦʣʦʚʠʥʢʫ ʩʯʠʪʘʝʪʩʷ ʧʳʣʠʥʢʘ, 

ʥʘʩʪʦʣʴʢʦ ʣʝʛʢʘʷ, ʯʪʦ, ʭʦʪʷ ʩʘʤʘ ʦʥʘ ʦʪʢʣʠʢʘʝʪʩʷ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʣʷ ʜʚʫʭ ʜʨʫʛʠʭ ʪʝʣ, ʥʘ 

ʥʠʭ ʦʥʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʘʙʩʦʣʶʪʥʦ ʥʠʢʘʢʦʛʦ ʚʣʠʷʥʠʷ. ʀʟ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʣʫʯʘʝʪʩʷ ʯʫʜʝʩʥʘʷ 

ʢʦʤʙʠʥʘʮʠʷ ʠʟ ʩʦʚʝʨʰʝʥʥʦ ʨʝʛʫʣʷʨʥʦʡ (ʢʘʢ ʚ ʟʘʜʘʯʝ ʜʚʫʭ ʪʝʣ) ʜʠʥʘʤʠʢʠ ʜʚʫʭ ʤʘʩʩʠʚʥʳʭ ʪʝʣ ʠ ʚ 

ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʳʣʠʥʢʠ. ʂʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʠʤʝʥʥʦ ʨʝʛʫʣʷʨʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʤʘʩʩʠʚʥʳʭ ʪʝʣ ʜʝʣʘʝʪ ʧʦʚʝʜʝʥʠʝ ʧʳʣʠʥʢʠ ʩʦʚʝʨʰʝʥʥʦ ʙʝʟʫʤʥʳʤ. 

ʉʣʦʚʦ çʭʘʦʩè ʩʦʟʜʘʝʪ ʫ ʯʠʪʘʪʝʣʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʦʨʙʠʪʳ ʪʨʝʭ ʠʣʠ ʙʦʣʝʝ ʪʝʣ ʷʚʣʷʶʪʩʷ 

ʩʣʫʯʘʡʥʳʤʠ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʤʠ, ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ ʠ ʥʝ ʧʦʜʯʠʥʷʶʪʩʷ ʥʠʢʘʢʠʤ ʟʘʢʦʥʘʤ. ʅʘ 

ʩʘʤʦʤ ʜʝʣʝ ʧʳʣʠʥʢʘ ʢʨʫʞʠʪʩʷ ʧʦ ʛʣʘʜʢʠʤ ʢʨʠʚʳʤ, ʙʣʠʟʢʠʤ ʢ ʜʫʛʘʤ ʵʣʣʠʧʩʦʚ, ʥʦ ʬʦʨʤʘ ʵʣʣʠʧʩʘ 

ʧʨʠ ʵʪʦʤ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ ʙʝʟ ʚʩʷʢʦʡ ʚʠʜʠʤʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʇʫʘʥʢʘʨʝ ʥʘʪʢʥʫʣʩʷ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʭʘʦʩʘ, ʢʦʛʜʘ ʨʘʟʤʳʰʣʷʣ ʦ ʜʠʥʘʤʠʢʝ ʧʳʣʠʥʢʠ ʥʘ ʦʨʙʠʪʝ, ʙʣʠʟʢʦʡ ʢ ʧʝʨʠʦʜʠʯʝʩʢʦʡ. 

ʆʥ ʦʞʠʜʘʣ ʦʙʥʘʨʫʞʠʪʴ ʢʘʢʫʶ-ʪʦ ʩʣʦʞʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʩ ʨʘʟʥʳʤʠ 

ʧʝʨʠʦʜʘʤʠ, ʧʨʠʤʝʨʥʦ ʢʘʢ ʝʩʣʠ ʙʳ ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʦʙʣʝʪʘʣ ʃʫʥʫ, ʦʙʣʝʪʘʣ ɿʝʤʣʶ ʠ ʦʙʣʝʪʘʣ 

ʉʦʣʥʮʝ ð ʚʩʝ ʟʘ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ, ʢʘʢ ʫʞʝ ʦʙʦʟʥʘʯʝʥʦ ʚ ʧʨʘʚʠʣʘʭ ʢʦʥʢʫʨʩʘ, 

ʦʪʚʝʪ ʦʞʠʜʘʣʩʷ ʚ ʚʠʜʝ çʨʷʜʘè, ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝ ʚʩʝʛʦ ʣʠʰʴ ʪʨʠ, ʘ ʙʝʩʢʦʥʝʯʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. 

ʇʫʘʥʢʘʨʝ ʥʘʰʝʣ ʪʘʢʦʡ ʨʷʜ. ʅʦ ʢʘʢ ʞʝ ʪʦʛʜʘ ʧʦʷʚʣʷʝʪʩʷ ʭʘʦʩ? ʅʝ ʦʪʪʦʛʦ, ʯʪʦ ʪʫʪ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʨʷʜ, ʘ ʠʟ-ʟʘ ʧʦʨʦʯʥʦʩʪʠ ʚʩʝʡ ʠʜʝʠ. ɺ ʧʨʘʚʠʣʘʭ ʛʦʚʦʨʠʣʦʩʴ, ʯʪʦ ʨʷʜ ʜʦʣʞʝʥ ʩʭʦʜʠʪʴʩʷ. ʕʪʦ 

ʬʦʨʤʘʣʴʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʪʨʝʙʦʚʘʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʝʩʢʦʥʝʯʥʘʷ ʩʫʤʤʘ ʠʤʝʣʘ 

ʩʤʳʩʣ. ʇʦ ʩʫʱʝʩʪʚʫ, ʩʫʤʤʘ ʨʷʜʘ ʧʦ ʤʝʨʝ ʚʢʣʶʯʝʥʠʷ ʚ ʥʝʝ ʥʦʚʳʭ ʯʣʝʥʦʚ ʜʦʣʞʥʘ ʧʦʜʭʦʜʠʪʴ ʚʩʝ 

ʙʣʠʞʝ ʠ ʙʣʠʞʝ ʢ ʢʘʢʦʤʫ-ʪʦ ʢʦʥʢʨʝʪʥʦʤʫ ʯʠʩʣʫ. ʇʫʘʥʢʘʨʝ ʚʩʝʛʜʘ ʪʱʘʪʝʣʴʥʦ ʠʩʢʘʣ ʧʦʜʚʦʜʥʳʝ 

ʢʘʤʥʠ; ʦʥ ʧʦʥʷʣ, ʯʪʦ ʝʛʦ ʨʷʜ ʥʝ ʩʭʦʜʠʪʩʷ. ʇʦʥʘʯʘʣʫ ʦʥ, ʢʘʟʘʣʦʩʴ, ʧʦʜʭʦʜʠʣ ʚʩʝ ʙʣʠʞʝ ʢ 

ʢʘʢʦʤʫ-ʪʦ ʢʦʥʢʨʝʪʥʦʤʫ ʯʠʩʣʫ, ʥʦ ʧʦʪʦʤ ʩʫʤʤʘ ʚʜʨʫʛ ʥʘʯʠʥʘʣʘ ʨʘʩʭʦʜʠʪʴʩʷ ʦʪ ʵʪʦʛʦ ʯʠʩʣʘ ʚʩʝ 

ʜʘʣʴʰʝ ʠ ʜʘʣʴʰʝ. ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ çʘʩʠʤʧʪʦʪʠʯʝʩʢʠʭè ʨʷʜʦʚ. ʀʥʦʛʜʘ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʡ ʨʷʜ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʥʦ ʟʜʝʩʴ ʦʥ ʥʘʤʝʢʘʣ ʥʘ ʪʦ, 

ʯʪʦ ʥʘ ʧʫʪʠ ʢ ʧʦʣʫʯʝʥʠʶ ʧʦʜʣʠʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩʪʦʠʪ ʢʘʢʦʝ-ʪʦ ʧʨʝʧʷʪʩʪʚʠʝ. 

ʏʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ ʵʪʦ ʟʘ ʧʨʝʧʷʪʩʪʚʠʝ, ʇʫʘʥʢʘʨʝ ʦʪʢʘʟʘʣʩʷ ʦʪ ʬʦʨʤʫʣ ʠ ʨʷʜʦʚ ʠ ʦʙʨʘʪʠʣʩʷ ʢ 

ʛʝʦʤʝʪʨʠʠ. ʆʥ ʨʘʩʩʤʘʪʨʠʚʘʣ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʩʢʦʨʦʩʪʴ, ʪʘʢ ʯʪʦ 

ʛʦʨʠʟʦʥʪʘʣʠ ʥʘ ʨʠʩʫʥʢʝ ʚ 5 ʛʣʘʚʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʥʝ ʢʨʠʚʳʝ, ʘ ʪʨʝʭʤʝʨʥʳʝ 

ʦʙʲʝʢʪʳ. ʕʪʦ ʚʳʟʳʚʘʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ. ʈʘʟʤʳʰʣʷʷ ʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʨʘʟʤʝʱʝʥʠʠ 

ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʦʨʙʠʪ, ʙʣʠʟʢʠʭ ʢ ʢʦʥʢʨʝʪʥʦʡ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʦʨʙʠʪʝ, ʇʫʘʥʢʘʨʝ ʧʦʥʷʣ, ʯʪʦ 

ʤʥʦʛʠʝ ʦʨʙʠʪʳ ʟʜʝʩʴ ʜʦʣʞʥʳ ʙʳʪʴ ʦʯʝʥʴ ʟʘʧʫʪʘʥʥʳʤʠ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ. ʇʨʠʯʠʥʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʦʙʦʡ ʧʘʨʝ ʢʨʠʚʳʭ, ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʶʱʠʭ, ʢʘʢ ʙʣʠʟʣʝʞʘʱʠʝ ʦʨʙʠʪʳ ʚʝʜʫʪ 

ʩʝʙʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʠʦʜʠʯʝʩʢʦʡ: ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʥʝʡ ʠʣʠ ʫʜʘʣʷʶʪʩʷ ʦʪ ʥʝʝ. ɽʩʣʠ ʵʪʠ 

ʢʨʠʚʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ ʢʘʢʦʡ-ʪʦ ʪʦʯʢʝ, ʪʦ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʜʠʥʘʤʠʢʠ (ʝʜʠʥʩʪʚʝʥʥʦʩʪʴ ʨʝʰʝʥʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʨʠ ʟʘʜʘʥʥʳʭ 

ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ) ʩʣʝʜʫʝʪ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʧʝʨʝʩʝʢʘʪʴʩʷ ʚ ʙʝʩʢʦʥʝʯʥʦʤ ʯʠʩʣʝ ʪʦʯʝʢ, ʦʙʨʘʟʫʷ 

ʟʘʧʫʪʘʥʥʫʶ ʩʝʪʴ. ɺʩʢʦʨʝ ʧʦʩʣʝ ʵʪʦʛʦ ʚ ʞʫʨʥʘʣʝ Les M®thodes Nouvelles de la M®canique 

Celeste (çʅʦʚʳʝ ʤʝʪʦʜʳ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠè) ʇʫʘʥʢʘʨʝ ʪʘʢ ʦʧʠʩʘʣ ʵʪʫ ʛʝʦʤʝʪʨʠʶ: 

çʉʚʦʝʛʦ ʨʦʜʘ ʰʧʘʣʝʨʳ, ʪʢʘʥʴ, ʧʣʝʪʝʥʢʘ ʚ ʚʠʜʝ ʙʝʩʢʦʥʝʯʥʦ ʧʣʦʪʥʦʡ ʩʝʪʢʠ; ʢʘʞʜʘʷ ʠʟ ʜʚʫʭ 

ʢʨʠʚʳʭ ʥʝ ʜʦʣʞʥʘ ʧʝʨʝʩʝʢʘʪʴ ʩʘʤʦʝ ʩʝʙʷ, ʥʦ ʜʦʣʞʥʘ ʥʘʢʣʘʜʳʚʘʪʴʩʷ ʥʘ ʩʝʙʷ ʦʯʝʥʴ ʩʣʦʞʥʳʤ 

ʦʙʨʘʟʦʤ, ʪʘʢ ʯʪʦʙʳ ʧʝʨʝʢʨʝʱʠʚʘʪʴʩʷ ʩʦ ʚʩʝʤʠ ʷʯʝʡʢʘʤʠ ʪʢʘʥʠ ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʨʘʟ. ʇʦʨʘʞʘʝʪ 

ʩʣʦʞʥʦʩʪʴ ʵʪʦʡ ʢʘʨʪʠʥʳ, ʢʦʪʦʨʫʶ ʥʝ ʙʫʜʫ ʜʘʞʝ ʧʳʪʘʪʴʩʷ ʠʟʦʙʨʘʟʠʪʴè. 

ʉʝʛʦʜʥʷ ʤʳ ʥʘʟʳʚʘʝʤ ʵʪʫ ʢʘʨʪʠʥʫ ʛʦʤʦʢʣʠʥʠʯʝʩʢʠʤ ʧʣʝʪʝʥʠʝʤ. ʅʝ ʦʙʨʘʱʘʡʪʝ ʚʥʠʤʘʥʠʷ ʥʘ 

çʛʦʤʦʢʣʠʥʠʯʝʩʢʦʝè (ʵʪʠʤ ʩʧʝʮʠʘʣʴʥʳʤ ʪʝʨʤʠʥʦʤ ʦʙʦʟʥʘʯʘʝʪʩʷ ʬʘʟʦʚʘʷ ʪʨʘʝʢʪʦʨʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʠʩʦʝʜʠʥʷʝʪ ʢ ʩʝʙʝ ʪʦʯʢʫ ʨʘʚʥʦʚʝʩʠʷ), ʩʦʩʨʝʜʦʪʦʯʴʪʝʩʴ ʣʫʯʰʝ ʥʘ çʧʣʝʪʝʥʠʠè, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʵʪʦ ʩʣʦʚʦ ʙʦʣʝʝ ʢʨʘʩʥʦʨʝʯʠʚʦ. ʈʠʩʫʥʦʢ ʥʠʞʝ ʦʙʲʷʩʥʷʝʪ ʛʝʦʤʝʪʨʠʶ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʦʩʪʦʡ ʘʥʘʣʦʛʠʠ. 

ʇʦ ʠʨʦʥʠʠ ʩʫʜʴʙʳ ʇʫʘʥʢʘʨʝ ʝʜʚʘ ʥʝ ʫʧʫʩʪʠʣ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʵʪʦ ʵʧʦʭʘʣʴʥʦʝ ʦʪʢʨʳʪʠʝ. 

ʇʨʦʩʤʘʪʨʠʚʘʷ ʜʦʢʫʤʝʥʪʳ ʀʥʩʪʠʪʫʪʘ ʄʠʪʪʘʛ-ʃʝʬʬʣʝʨʘ ʚ ʆʩʣʦ, ʠʩʪʦʨʠʢ ʤʘʪʝʤʘʪʠʢʠ ɼʞʫʥ 

ɹʵʨʨʦʫ-ɻʨʠʥ ʦʙʥʘʨʫʞʠʣʘ, ʯʪʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ ʨʘʙʦʪʳ ʇʫʘʥʢʘʨʝ, ʩʪʘʚʰʠʡ ʧʦʙʝʜʠʪʝʣʝʤ 

ʢʦʥʢʫʨʩʘ, ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʚʘʨʠʘʥʪʦʤ ʪʦʡ ʞʝ ʨʘʙʦʪʳ, ʧʦʜʘʥʥʳʤ ʥʘ ʢʦʥʢʫʨʩ. ʋʞʝ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʧʨʠʟ ʙʳʣ ʧʨʠʩʫʞʜʝʥ, ʘ ʦʬʠʮʠʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʢʦʥʢʫʨʩʘ ʥʘʧʝʯʘʪʘʥʳ, ʥʦ ʝʱʝ ʥʝ ʨʘʟʦʩʣʘʥʳ, 
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ʇʫʘʥʢʘʨʝ ʦʙʥʘʨʫʞʠʣ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʦʰʠʙʢʫ ð ʦʥ ʫʧʫʩʪʠʣ ʠʟ ʚʠʜʫ ʭʘʦʪʠʯʝʩʢʠʝ ʦʨʙʠʪʳ. ʆʥ 

ʦʪʦʟʚʘʣ ʩʚʦʶ ʨʘʙʦʪʫ ʠ ʟʘʧʣʘʪʠʣ ʟʘ ʪʦ, ʯʪʦʙʳ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʝʛʦ ʨʘʙʦʪʘ ʙʳʣʘ 

ʧʦ-ʪʠʭʦʤʫ ʟʘʤʝʥʝʥʘ ʧʝʨʝʩʤʦʪʨʝʥʥʦʡ ʚʝʨʩʠʝʡ. 

***  

ʇʦʪʨʝʙʦʚʘʣʦʩʴ ʥʝʤʘʣʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʠʜʝʠ ʇʫʘʥʢʘʨʝ ʧʦʣʫʯʠʣʠ ʧʨʠʟʥʘʥʠʝ. ʉʣʝʜʫʶʱʠʡ 

ʧʨʦʨʳʚ ʧʨʦʠʟʦʰʝʣ ʚ 1913 ʛʦʜʫ, ʢʦʛʜʘ ɼʞʦʨʜʞ ɹʠʨʢʛʦʬ ʜʦʢʘʟʘʣ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʧʦʩʣʝʜʥʶʶ 

ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʪʝʦʨʝʤʫè ð ʥʝʜʦʢʘʟʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʇʫʘʥʢʘʨʝ ʚʳʚʝʣ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʚ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʪʦʛʦ ʫʩʣʦʚʠʷʭ, ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʦʨʙʠʪ. ʄʳ ʩʝʛʦʜʥʷ ʥʘʟʳʚʘʝʤ 

ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʪʝʦʨʝʤʦʡ ʇʫʘʥʢʘʨʝ ð ɹʠʨʢʛʦʬʘ ʦ ʥʝʧʦʜʚʠʞʥʦʡ ʪʦʯʢʝ. 

ʄʘʪʝʤʘʪʠʢʠ ʠ ʜʨʫʛʠʝ ʫʯʝʥʳʝ ʜʦ ʢʦʥʮʘ ʦʩʦʟʥʘʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʭʘʦʩʘ ʣʝʪ 50 ʥʘʟʘʜ. ʉʣʝʜʫʷ ʧʦ 

ʩʪʦʧʘʤ ɹʠʨʢʛʦʬʘ, ʉʪʠʚʝʥ ʉʤʝʡʣ ʧʨʦʚʝʣ ʛʣʫʙʦʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʤʝʪʨʠʠ ʛʦʤʦʢʣʠʥʠʯʝʩʢʦʛʦ 

ʧʣʝʪʝʥʠʷ; ʦʥ ʚʩʪʨʝʪʠʣ ʪʫ ʞʝ ʧʨʦʙʣʝʤʫ ʚ ʜʨʫʛʦʡ ʦʙʣʘʩʪʠ ʜʠʥʘʤʠʢʠ, ʯʪʦ ʠ ʧʦʙʫʜʠʣʦ ʝʛʦ 

ʟʘʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʵʪʠʤ ʚʦʧʨʦʩʦʤ. ʆʥ ʧʨʠʜʫʤʘʣ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʩʦ ʩʭʦʜʥʦʡ ʛʝʦʤʝʪʨʠʝʡ, 

ʢʦʪʦʨʫʶ ʥʘʤʥʦʛʦ ʧʨʦʱʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ; ʵʪʘ ʩʠʩʪʝʤʘ ʧʦʣʫʯʠʣʘ ʠʟʚʝʩʪʥʦʩʪʴ ʢʘʢ ʧʦʜʢʦʚʘ ʉʤʝʡʣʘ. 

ʆʥʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʚʘʜʨʘʪʘ, ʢʦʪʦʨʳʡ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʚ ʜʣʠʥʥʳʡ ʪʦʥʢʠʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʠ 

ʟʘʛʠʙʘʝʪʩʷ ʚ ʬʦʨʤʝ ʧʦʜʢʦʚʳ, ʘ ʟʘʪʝʤ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʢʚʘʜʨʘʪ. ʇʦʚʪʦʨʝʥʠʝ 

ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʨʘʟ ʟʘ ʨʘʟʦʤ ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʝʪ ʟʘʤʝʩ ʪʝʩʪʘ ʠ ʧʦʨʦʞʜʘʝʪ ʪʝ ʞʝ ʭʘʦʪʠʯʝʩʢʠʝ 

ʧʦʩʣʝʜʩʪʚʠʷ. ɻʝʦʤʝʪʨʠʷ ʧʦʜʢʦʚʳ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʛʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʭʘʦʪʠʯʥʘ ʠ ʯʪʦ ʚ 

ʥʝʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠʷʭ ʦʥʘ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʩʣʫʯʘʡʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʨʦʩʢʦʚ ʤʦʥʝʪʢʠ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʧʦʣʥʫʶ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʧʨʦʷʚʣʷʣʠʩʴ ʤʘʩʰʪʘʙʳ ʠ ʙʦʛʘʪʩʪʚʦ ʭʘʦʪʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ, ʨʘʩʪʫʱʠʡ 

ʘʞʠʦʪʘʞ ʚ ʥʘʫʯʥʦʡ ʩʨʝʜʝ ʨʘʟʙʫʜʠʣ ʠʥʪʝʨʝʩ ʢ ʭʘʦʩʫ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʦʢʨʝʩʪʠʣʠ ʚʩʝ ʵʪʦ ʧʨʝʜʧʨʠʷʪʠʝ çʪʝʦʨʠʝʡ ʭʘʦʩʘè. ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʭʘʦʪʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘ ʚʩʝʛʦ 

ʣʠʰʴ ʯʘʩʪʴ, ʭʦʪʷ, ʙʝʩʩʧʦʨʥʦ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʠ ʟʘʭʚʘʪʳʚʘʶʱʝ ʠʥʪʝʨʝʩʥʘʷ ʯʘʩʪʴ, ʝʱʝ ʙʦʣʝʝ ʚʘʞʥʦʡ 

ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ ʥʝʣʠʥʝʡʥʘʷ ʜʠʥʘʤʠʢʘ. 
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ʉʪʨʘʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʧʫʪʥʠʢʦʚ ʇʣʫʪʦʥʘ ð ʚʩʝʛʦ ʣʠʰʴ ʦʜʠʥ ʧʨʠʤʝʨ ʭʘʦʩʘ ʚ ʢʦʩʤʦʩʝ. ɺ 2015 

ʛʦʜʫ ʄʘʨʢ ʐʦʫʦʣʪʝʨ ʠ ɼʫʛʣʘʩ ʍʵʤʠʣʪʦʥ ʦʧʫʙʣʠʢʦʚʘʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʦʜʚʦʜʷʱʠʡ 

ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʙʘʟʫ ʧʦʜ ʟʘʛʘʜʦʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʣʫʥ ʇʣʫʪʦʥʘ, ʚʳʧʦʣʥʝʥʥʳʝ ʪʝʣʝʩʢʦʧʦʤ Hubble. 

ʀʜʝʷ ʚ ʪʦʤ, ʯʪʦ ʇʣʫʪʦʥ ʠ ʍʘʨʦʥ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʜʦʤʠʥʠʨʫʶʱʠʝ ʪʝʣʘ ʚ ʘʥʘʣʠʟʝ ʇʫʘʥʢʘʨʝ, ʘ 

ʦʩʪʘʣʴʥʳʝ, ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʤʝʣʢʠʝ ʣʫʥʳ ʚʝʜʫʪ ʩʝʙʷ ʦʪʯʘʩʪʠ ʢʘʢ ʧʨʝʩʣʦʚʫʪʳʝ ʧʳʣʠʥʢʠ. ʆʜʥʘʢʦ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʚʩʝ ʞʝ ʥʝ ʪʦʯʝʯʥʳʝ ʪʝʣʘ, ʘ ʣʫʥʳ ʚ ʬʦʨʤʝ ʤʷʯʘ ʜʣʷ ʨʝʛʙʠ ʠʣʠ, ʚʦʟʤʦʞʥʦ, ʜʘʞʝ 

ʢʘʨʪʦʬʝʣʠʥʳ, ʠʭ ʙʝʟʫʤʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʭʘʦʪʠʯʝʩʢʠʤ ʢʫʚʳʨʢʘʥʠʝʤ. ʀʭ ʦʨʙʠʪʳ, ʢʘʢ ʠ ʧʦʣʦʞʝʥʠʝ 

ʥʘ ʵʪʠʭ ʦʨʙʠʪʘʭ ʚ ʧʨʦʠʟʚʦʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʪʘʢʞʝ ʭʘʦʪʠʯʥʳ, ʘ ʟʥʘʯʠʪ, ʧʨʝʜʩʢʘʟʳʚʘʶʪʩʷ 

ʪʦʣʴʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ. ɽʱʝ ʤʝʥʝʝ ʧʨʝʜʩʢʘʟʫʝʤʘ ʦʨʠʝʥʪʘʮʠʷ ʢʘʞʜʦʡ ʣʫʥʳ. 

ʃʫʥʳ ʇʣʫʪʦʥʘ ʥʝ ʙʳʣʠ ʧʝʨʚʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʟʘʤʝʯʝʥʥʳʤʠ ʟʘ ʢʫʚʳʨʢʘʥʠʝʤ. ʕʪʘ ʯʝʩʪʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʩʧʫʪʥʠʢʫ ʉʘʪʫʨʥʘ ɻʠʧʝʨʠʦʥʫ, ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʥ ʩʯʠʪʘʣʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʚ ʩʚʦʝʤ 

ʨʦʜʝ ʢʫʚʳʨʢʘʶʱʝʡʩʷ ʣʫʥʦʡ. ɺ 1984 ʛʦʜʫ ɻʠʧʝʨʠʦʥ ʧʨʠʚʣʝʢ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʋʠʟʜʦʤʘ, ʉʪʵʥʪʦʥʘ 

ʇʠʣʘ ʠ ʌʨʘʥʩʫʘ ʄʠʥʴʷʨʘ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ ʩʧʫʪʥʠʢʠ ʧʣʘʥʝʪ ʚ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʝ ʦʪʥʦʩʷʪʩʷ ʢ ʜʚʫʤ ʢʘʪʝʛʦʨʠʷʤ. ɺʨʘʱʝʥʠʝ ʣʫʥʳ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ, 

ʧʦʜʚʝʨʛʣʦʩʴ ʩʠʣʴʥʦʤʫ ʚʣʠʷʥʠʶ ʧʨʠʣʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʪʝʣʦʤ ð ʧʣʘʥʝʪʦʡ, 

ʪʘʢ ʯʪʦ ʪʘʢʠʝ ʣʫʥʳ ʚʩʝʛʜʘ ʦʙʨʘʱʝʥʳ ʢ ʧʣʘʥʝʪʝ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʪʦʨʦʥʦʡ; ʠʥʘʯʝ ʛʦʚʦʨʷʪ, ʯʪʦ ʦʥʠ 

ʥʘʭʦʜʷʪʩʷ ʩ ʧʣʘʥʝʪʦʡ ʚ ʩʧʠʥ-ʦʨʙʠʪʘʣʴʥʦʤ ʨʝʟʦʥʘʥʩʝ 1:1, ʪʦ ʝʩʪʴ ʚʨʘʱʘʶʪʩʷ ʩ ʥʝʡ ʩʠʥʭʨʦʥʥʦ. 

ʃʫʥʳ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ʦʯʝʥʴ ʩʣʘʙʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʧʣʘʥʝʪʦʡ ʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʨʘʱʘʶʪʩʷ 

ʧʨʠʤʝʨʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʜʝʣʘʣʠ ʵʪʦ ʩʨʘʟʫ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɻʠʧʝʨʠʦʥ ʠ ʗʧʝʪ ð ʠʩʢʣʶʯʝʥʠʷ: 

ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ, ʦʥʠ ʜʦʣʞʥʳ ʩʦ ʚʨʝʤʝʥʝʤ ʧʦʪʝʨʷʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʠʟʥʘʯʘʣʴʥʦʛʦ 

ʤʦʤʝʥʪʘ ʠ ʩʠʥʭʨʦʥʠʟʦʚʘʪʴ ʚʨʘʱʝʥʠʝ ʩ ʦʨʙʠʪʘʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʥʦ ʥʝʥʘʜʦʣʛʦ ð ʧʨʠʤʝʨʥʦ ʥʘ 

ʤʠʣʣʠʘʨʜ ʣʝʪ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʗʧʝʪ ʫʞʝ ʚʨʘʱʘʝʪʩʷ ʩʠʥʭʨʦʥʥʦ. ʆʜʠʥ ɻʠʧʝʨʠʦʥ, ʢʘʟʘʣʦʩʴ, ʜʝʣʘʝʪ ʯʪʦ-ʪʦ 

ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʝ. ʆʩʪʘʚʘʣʩʷ, ʦʜʥʘʢʦ, ʚʦʧʨʦʩ: ʯʪʦ ʠʤʝʥʥʦ? 

ʋʠʟʜʦʤ ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʩʨʘʚʥʠʣʠ ʜʘʥʥʳʝ ʧʦ ɻʠʧʝʨʠʦʥʫ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʭʘʦʩʘ ð 

ʫʩʣʦʚʠʝʤ ʥʘʣʦʞʝʥʠʷ ʨʝʟʦʥʘʥʩʦʚ. ʈʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʨʙʠʪʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ɻʠʧʝʨʠʦʥʘ 

ʜʦʣʞʥʦ ʭʘʦʪʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʝʛʦ ʚʨʘʱʝʥʠʝʤ, ʠ ʵʪʦ ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʧʨʠ 

ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ. ʍʘʦʩ ʚ ʜʠʥʘʤʠʢʝ ɻʠʧʝʨʠʦʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʚ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʤ ʢʫʚʳʨʢʘʥʠʠ. ʉʘʤʘ ʦʨʙʠʪʘ ʪʘʢ ʜʠʢʦ ʥʝ ʤʝʥʷʝʪʩʷ. ʇʨʠʤʝʨʥʦ ʪʘʢ 

ʢʘʪʠʪʩʷ ʧʦ ʧʦʣʶ ʤʷʯ ʜʣʷ ʨʝʛʙʠ, ʚ ʮʝʣʦʤ ʧʦʯʪʠ ʧʨʷʤʦ, ʥʦ ʧʝʨʝʚʘʣʠʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ 

ʩ ʦʜʥʦʛʦ ʢʦʥʮʘ ʥʘ ʜʨʫʛʦʡ. 

ɺ 1984 ʛʦʜʫ ʝʜʠʥʩʪʚʝʥʥʦʡ ʠʟʚʝʩʪʥʦʡ ʣʫʥʦʡ ʇʣʫʪʦʥʘ ʙʳʣ ʍʘʨʦʥ, ʦʪʢʨʳʪʳʡ ʚ 1978 ʛʦʜʫ, ʠ 

ʥʠʢʪʦ ʥʝ ʤʦʛ ʠʟʤʝʨʠʪʴ ʩʢʦʨʦʩʪʴ ʝʛʦ ʚʨʘʱʝʥʠʷ. ʆʩʪʘʣʴʥʳʝ ʯʝʪʳʨʝ ʩʧʫʪʥʠʢʘ ʙʳʣʠ ʦʪʢʨʳʪʳ ʩ 2005 

ʧʦ 2012 ʛʦʜ. ɺʩʝ ʧʷʪʴ ʩʧʫʪʥʠʢʦʚ ʚʪʠʩʥʫʪʳ ʚ ʥʝʦʙʳʯʘʡʥʦ ʤʘʣʝʥʴʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠ ʩʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʩʝ ʦʥʠ ʙʳʣʠ ʯʘʩʪʷʤʠ ʦʜʥʦʛʦ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʪʝʣʘ, ʢʦʪʦʨʦʝ ʩʪʦʣʢʥʫʣʦʩʴ ʩ 

ʇʣʫʪʦʥʦʤ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ð ʵʪʘʢʘʷ ʤʠʥʠʘʪʶʨʥʘʷ ʚʝʨʩʠʷ 

ʪʝʦʨʠʠ ʫʜʘʨʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʰʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʃʫʥʳ. ʍʘʨʦʥ ʙʦʣʴʰʦʡ, ʦʢʨʫʛʣʳʡ ʠ ʢ ʪʦʤʫ ʞʝ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥ ʩ ʇʣʫʪʦʥʦʤ, ʪʦ ʝʩʪʴ ʦʙʨʘʱʝʥ ʢ ʥʝʤʫ ʚʩʝʛʜʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʪʦʨʦʥʦʡ, ʢʘʢ ʃʫʥʘ 

ʢ ɿʝʤʣʝ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ɿʝʤʣʠ, ʇʣʫʪʦʥ ʪʦʞʝ ʚʩʝʛʜʘ ʦʙʨʘʱʝʥ ʢ ʩʚʦʝʤʫ ʩʧʫʪʥʠʢʫ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʩʪʦʨʦʥʦʡ. ʊʘʢʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʠ ʦʢʨʫʛʣʘʷ ʬʦʨʤʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʍʘʨʦʥʫ ʭʘʦʪʠʯʝʩʢʠ 

ʢʫʚʳʨʢʘʪʴʩʷ. ʆʩʪʘʣʴʥʳʝ ʯʝʪʳʨʝ ʣʫʥʳ ʤʘʣʳ ʠ ʠʤʝʶʪ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ; ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʥʠ, ʧʦʜʦʙʥʦ ɻʠʧʝʨʠʦʥʫ, ʭʘʦʪʠʯʝʩʢʠ ʢʫʚʳʨʢʘʶʪʩʷ. 

ʅʫʤʝʨʦʣʦʛʠʷ ʇʣʫʪʦʥʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʝʟʦʥʘʥʩʦʤ 1:1. ʉ ʭʦʨʦʰʠʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʉʪʠʢʩ, 

ʅʠʢʪʘ, ʂʝʨʙʝʨ ʠ ɻʠʜʨʘ ʩʦʩʪʦʷʪ ʩ ʍʘʨʦʥʦʤ ʚ ʦʨʙʠʪʘʣʴʥʳʭ ʨʝʟʦʥʘʥʩʘʭ 1:3, 1:4, 1:5 ʠ 1:6; ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʭ ʧʝʨʠʦʜʳ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 3, 4, 5 ʠ 6 ʨʘʟ ʧʨʝʚʦʩʭʦʜʷʪ ʧʝʨʠʦʜ ʍʘʨʦʥʘ. ʆʜʥʘʢʦ 

ʵʪʦ ʣʠʰʴ ʩʨʝʜʥʠʝ ʮʠʬʨʳ. ʀʭ ʨʝʘʣʴʥʳʝ ʦʨʙʠʪʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʟʘʤʝʪʥʦ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʦʜʥʦʛʦ 

ʦʙʦʨʦʪʘ ʢ ʜʨʫʛʦʤʫ. 

ɼʘ, ʩ ʫʯʝʪʦʤ ʚʩʝʛʦ ʩʢʘʟʘʥʥʦʛʦ ʢʘʨʪʠʥʘ ʧʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ ʤʝʨʢʘʤ ʚʳʛʣʷʜʠʪ ʦʯʝʥʴ 

ʫʧʦʨʷʜʦʯʝʥʥʦ. ʇʦʩʢʦʣʴʢʫ ʧʦʨʷʜʦʢ ʤʦʞʝʪ ʧʦʨʦʞʜʘʪʴ ʭʘʦʩ, ʦʥʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʠʩʪʝʤʝ: ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʚ ʦʜʥʠʭ ʦʪʥʦʰʝʥʠʷʭ ʠ ʭʘʦʪʠʯʥʦʡ ʚ 

ʜʨʫʛʠʭ. 

***  

ɼʚʝ ʚʝʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʛʨʫʧʧʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘʜ ʠʟʫʯʝʥʠʝʤ ʭʘʦʩʘ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʚʦʟʛʣʘʚʣʷʶʪ ʋʠʟʜʦʤ ʠ ʃʘʩʢʘʨ. ɺ 1993 ʛʦʜʫ ʧʨʘʢʪʠʯʝʩʢʠ 
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ʦʜʥʦʚʨʝʤʝʥʥʦ ð ʩ ʥʝʜʝʣʴʥʳʤ ʨʘʟʨʳʚʦʤ ð ʦʙʝ ʛʨʫʧʧʳ ʦʧʫʙʣʠʢʦʚʘʣʠ ʨʘʙʦʪʳ ʩ ʦʧʠʩʘʥʠʝʤ 

ʥʦʚʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʥʪʝʢʩʪʘ ʜʣʷ ʭʘʦʩʘ: ʥʘʢʣʦʥʘ ʦʩʝʡ ʚʨʘʱʝʥʠʷ ʧʣʘʥʝʪ. 

ɺ ʛʣʘʚʝ 1 ʤʳ ʚʠʜʝʣʠ, ʯʪʦ ʪʚʝʨʜʦʝ ʪʝʣʦ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʦʩʠ ð ʧʨʷʤʦʡ ʣʠʥʠʠ, ʧʨʦʭʦʜʷʱʝʡ 

ʩʢʚʦʟʴ ʪʝʣʦ ʠ ʥʝʧʦʜʚʠʞʥʦʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ʆʩʴ ʚʨʘʱʝʥʠʷ ʤʦʞʝʪ ʩʜʚʠʛʘʪʴʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʥʦ 

ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʝʨʠʦʜʘʭ ʚʨʝʤʝʥʠ ʝʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʧʦʜʚʠʞʥʦʡ. ʊʘʢ ʯʪʦ ʪʝʣʦ ʚʨʘʱʘʝʪʩʷ, ʢʘʢ 

ʚʦʣʯʦʢ, ʘ ʦʩʴ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʝʨʝʪʝʥʘ. ʇʣʘʥʝʪʳ, ʙʫʜʫʯʠ ʧʦʯʪʠ ʰʘʨʦʦʙʨʘʟʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʚʨʘʱʘʶʪʩʷ ʩ ʚʝʩʴʤʘ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚʦʢʨʫʛ ʦʩʠ, ʢʦʪʦʨʘʷ, ʢʘʞʝʪʩʷ, ʩʦʚʝʨʰʝʥʥʦ 

ʥʝ ʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʮʝʣʳʭ ʩʪʦʣʝʪʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʛʦʣ ʤʝʞʜʫ ʦʩʴʶ ʠ ʧʣʦʩʢʦʩʪʴʶ 

ʵʢʣʠʧʪʠʢʠ, ʪʝʭʥʠʯʝʩʢʠ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʥʘʢʣʦʥ ʦʩʠ, ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ. ʋ ɿʝʤʣʠ ʦʥ ʩʦʩʪʘʚʣʷʝʪ 

23,4Á. 

ʆʜʥʘʢʦ ʚʥʝʰʥʦʩʪʴ ʙʳʚʘʝʪ ʦʙʤʘʥʯʠʚʘ. ʆʢʦʣʦ 160 ʛʦʜʘ ʜʦ ʥʘʰʝʡ ʵʨʳ ɻʠʧʧʘʨʭ ʦʪʢʨʳʣ ʵʬʬʝʢʪ, 

ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʧʨʝʜʚʘʨʝʥʠʝ ʨʘʚʥʦʜʝʥʩʪʚʠʡ, ʠʣʠ ʧʨʝʮʝʩʩʠʷ. ʇʪʦʣʝʤʝʡ ʚ çɸʣʴʤʘʛʝʩʪʝè 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ɻʠʧʧʘʨʭ ʥʘʙʣʶʜʘʣ ʧʦʣʦʞʝʥʠʝ ʥʘ ʥʦʯʥʦʤ ʥʝʙʝ ʟʚʝʟʜʳ ʉʧʠʢʘ (Ŭ ɼʝʚʳ) ʠ ʜʨʫʛʠʭ 

ʟʚʝʟʜ. ɼʚʘ ʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʜʝʣʘʣʠ ʪʦ ʞʝ ʩʘʤʦʝ: ɸʨʠʩʪʠʣʣ ʦʢʦʣʦ 280 ʛʦʜʘ ʜʦ ʥʘʰʝʡ ʵʨʳ ʠ 

ʊʠʤʦʭʘʨʠʩ ʦʢʦʣʦ 300 ʛʦʜʘ ʜʦ ʥʘʰʝʡ ʵʨʳ. ʉʨʘʚʥʠʚʘʷ ʜʘʥʥʳʝ, ʇʪʦʣʝʤʝʡ ʩʜʝʣʘʣ ʚʳʚʦʜ, ʯʪʦ ʉʧʠʢʘ, 

ʥʘʙʣʶʜʘʝʤʘʷ ʚ ʦʩʝʥʥʝʝ ʨʘʚʥʦʜʝʥʩʪʚʠʝ ð ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʜʝʥʴ ʠ ʥʦʯʴ ʠʤʝʶʪ ʨʘʚʥʫʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ð ʩʤʝʩʪʠʣʘʩʴ ʥʘ 2Á. ʀʟ ʵʪʦʛʦ ʦʥ ʟʘʢʣʶʯʠʣ, ʯʪʦ ʨʘʚʥʦʜʝʥʩʪʚʠʷ ʩʤʝʱʘʶʪʩʷ 

ʚʜʦʣʴ ʟʦʜʠʘʢʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʨʠʤʝʨʥʦ 1Á ʟʘ ʩʪʦʣʝʪʠʝ ʠ ʩʦ ʚʨʝʤʝʥʝʤ (ʯʝʨʝʟ 36 000 ʣʝʪ), ʦʙʦʡʜʷ 

ʢʨʫʛ, ʚʝʨʥʫʪʩʷ ʚ ʪʫ ʞʝ ʪʦʯʢʫ, ʦʪʢʫʜʘ ʥʘʯʘʣʠ. 

ʄʳ ʩʝʛʦʜʥʷ ʟʥʘʝʤ, ʯʪʦ ʇʪʦʣʝʤʝʡ ʙʳʣ ʧʨʘʚ, ʠ ʟʥʘʝʤ ʧʦʯʝʤʫ. ɺʨʘʱʘʶʱʠʝʩʷ ʪʝʣʘ 

ʧʨʝʮʝʩʩʠʨʫʶʪ ð ʦʩʴ ʠʭ ʚʨʘʱʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʝʝ ʢʦʥʯʠʢ 

ʤʝʜʣʝʥʥʦ ʦʧʠʩʳʚʘʝʪ ʦʢʨʫʞʥʦʩʪʴ. ʂʨʫʪʷʱʠʝʩʷ ʚʦʣʯʢʠ ʯʘʩʪʦ ʚʝʜʫʪ ʩʝʙʷ ʪʘʢ ʞʝ. ʄʘʪʝʤʘʪʠʢʘ ʝʱʝ 

ʩʦ ʚʨʝʤʝʥ ʃʘʛʨʘʥʞʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʝʮʝʩʩʠʶ ʢʘʢ ʪʠʧʠʯʥʫʶ ʜʠʥʘʤʠʢʫ ʪʝʣʘ, ʦʙʣʘʜʘʶʱʝʛʦ 

ʩʠʤʤʝʪʨʠʝʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ (ʠʤʝʶʱʝʛʦ ʜʚʝ ʦʜʠʥʘʢʦʚʳʝ ʦʩʠ ʠʥʝʨʮʠʠ). ʇʦ ʬʦʨʤʝ 

ʧʣʘʥʝʪʳ ʙʣʠʟʢʠ ʢ ʵʣʣʠʧʩʦʠʜʘʤ ʚʨʘʱʝʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʵʪʦʤʫ ʫʩʣʦʚʠʶ. ɼʣʷ 

ʦʩʠ ɿʝʤʣʠ ʧʝʨʠʦʜ ʧʨʝʮʝʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 25 772 ʛʦʜʘ ð ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʦ ʦʮʝʥʢʝ 

ʇʪʦʣʝʤʝʷ. ʇʨʝʮʝʩʩʠʷ ʤʝʥʷʝʪ ʜʣʷ ʥʘʩ ʚʠʜ ʟʚʝʟʜʥʦʛʦ ʥʝʙʘ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʇʦʣʷʨʥʘʷ ʟʚʝʟʜʘ ʚ 

ʩʦʟʚʝʟʜʠʠ ʄʘʣʦʡ ʄʝʜʚʝʜʠʮʳ ʩʪʦʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʯʥʦ ʥʘ ʦʩʠ ʠ ʧʦʪʦʤʫ ʢʘʞʝʪʩʷ ʥʝʧʦʜʚʠʞʥʦʡ ʥʘ 

ʥʝʙʦʩʢʣʦʥʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʟʚʝʟʜʳ ʢʘʢ ʙʫʜʪʦ ʭʦʜʷʪ ʚʦʢʨʫʛ ʥʝʝ ʧʦ ʢʨʫʛʫ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ 

ʚʨʘʱʘʝʪʩʷ, ʢʦʥʝʯʥʦ, ɿʝʤʣʷ. ʅʦ ʚ ɼʨʝʚʥʝʤ ɽʛʠʧʪʝ, 5000 ʣʝʪ ʥʘʟʘʜ, ʇʦʣʷʨʥʘʷ ʟʚʝʟʜʘ ʪʦʞʝ 

ʦʧʠʩʳʚʘʣʘ ʢʨʫʛ, ʘ ʥʝʧʦʜʚʠʞʥʘ ʚʤʝʩʪʦ ʥʝʝ ʙʳʣʘ ʪʫʩʢʣʘʷ ʟʚʝʟʜʦʯʢʘ ɹʘʪʥ ʘʣʴ-ʊʫʙʘʥ (ű ɼʨʘʢʦʥʘ). ʗ 

ʚʳʙʨʘʣ ʵʪʫ ʜʘʪʫ ʧʦʪʦʤʫ, ʯʪʦ ʪʦʣʴʢʦ ʦʪ ʩʣʫʯʘʷ ʟʘʚʠʩʠʪ, ʥʘʡʜʝʪʩʷ ʚʦʟʣʝ ʧʦʣʶʩʘ ʷʨʢʘʷ ʟʚʝʟʜʘ ʠʣʠ 

ʥʝʪ, ʠ ʯʘʱʝ ʚʩʝʛʦ ʪʘʢʦʡ ʟʚʝʟʜʳ ʪʘʤ ʥʝ ʦʢʘʟʳʚʘʝʪʩʷ. 

ʇʨʠ ʧʨʝʮʝʩʩʠʠ ʥʘʢʣʦʥʝʥʠʝ ʦʩʠ ʧʣʘʥʝʪʳ ʥʝ ʤʝʥʷʝʪʩʷ. ɺʨʝʤʝʥʘ ʛʦʜʘ ʥʘ ʥʝʡ ʤʝʜʣʝʥʥʦ 

ʩʤʝʱʘʶʪʩʷ, ʥʦ ʥʘʩʪʦʣʴʢʦ ʤʝʜʣʝʥʥʦ, ʯʪʦ ʟʘʤʝʪʠʪʴ ʵʪʦ ʩʧʦʩʦʙʝʥ ʙʳʣ ʪʦʣʴʢʦ ɻʠʧʧʘʨʭ, ʜʘ ʠ ʪʦ 

ʪʦʣʴʢʦ ʧʨʠ ʧʦʤʦʱʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʃʶʙʦʝ ʟʘʜʘʥʥʦʝ ʤʝʩʪʦ ʥʘ ʧʣʘʥʝʪʝ 

ʠʩʧʳʪʳʚʘʝʪ ʧʨʠʤʝʨʥʦ ʪʝ ʞʝ ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʯʪʦ ʠ ʨʘʥʴʰʝ, ʥʦ ʠʭ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʦʯʝʥʴ 

ʤʝʜʣʝʥʥʦ ʩʤʝʱʘʶʪʩʷ. ɽʩʣʠ ʞʝ ʧʨʝʮʝʩʩʠʷ ʦʩʠ ʧʣʘʥʝʪʳ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʟʦʥʘʥʩʝ ʩ ʧʝʨʠʦʜʦʤ 

ʠʟʤʝʥʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʝʨʝʤʝʥʥʦʛʦ ʦʨʙʠʪʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʥʘʢʣʦʥʝʥʠʝ ʦʩʠ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ. 

ʆʙʝ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʜʠʥʘʤʠʢʫ ʧʣʘʥʝʪʳ ʠ ʧʨʦʩʯʠʪʘʣʠ, ʢʘʢʦʡ ʵʬʬʝʢʪ 

ʵʪʦ ʜʘʝʪ. 

ʈʘʩʯʝʪʳ ʋʠʟʜʦʤʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʢʣʦʥʝʥʠʝ ʦʩʠ ʄʘʨʩʘ ʤʝʥʷʝʪʩʷ ʭʘʦʪʠʯʝʩʢʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 

11 ʜʦ 49Á. ʆʥʦ ʩʧʦʩʦʙʥʦ ʠʟʤʝʥʠʪʴʩʷ ʥʘ 20Á ʧʨʠʤʝʨʥʦ ʟʘ 100 000 ʣʝʪ ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩ ʪʦʡ ʞʝ 

ʩʢʦʨʦʩʪʴʶ ʭʘʦʪʠʯʝʩʢʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʘʥʘʣʦʛʠʯʥʦʤ ʠʥʪʝʨʚʘʣʝ. ɼʝʚʷʪʴ ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ 

ʥʘʢʣʦʥʝʥʠʝ ʦʩʠ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 30 ʜʦ 47Á, ʠ ʵʪʦ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 4 ʤʣʥ ʣʝʪ ʥʘʟʘʜ 

ʥʝ ʧʨʦʠʟʦʰʝʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʟʢʠʡ ʧʝʨʝʭʦʜ ʢ ʠʥʪʝʨʚʘʣʫ ʦʪ 15 ʜʦ 35Á. ɺʳʯʠʩʣʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʩ 

ʫʯʝʪʦʤ ʵʬʬʝʢʪʦʚ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʝ ʠʛʨʘʶʪ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ. ɹʝʟ ʥʠʭ ʤʦʜʝʣʴ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʵʪʦʤʫ ʧʝʨʝʭʦʜʫ. ʇʨʠʯʠʥʦʡ ʧʝʨʝʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ð ʚʳ ʫʞʝ ʜʦʛʘʜʘʣʠʩʴ ð ʧʨʦʭʦʞʜʝʥʠʝ ʯʝʨʝʟ ʩʧʠʥ-ʦʨʙʠʪʘʣʴʥʳʡ ʨʝʟʦʥʘʥʩ. 

ɻʨʫʧʧʘ ʃʘʩʢʘʨʘ ʠʩʧʦʣʴʟʦʚʘʣʘ ʜʨʫʛʫʶ ʤʦʜʝʣʴ, ʙʝʟ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʥʦ ʩ ʙʦʣʝʝ 

ʪʦʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʜʠʥʘʤʠʢʠ, ʠ ʨʘʩʩʤʘʪʨʠʚʘʣʘ ʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ. ʇʦ 

ʄʘʨʩʫ ʛʨʫʧʧʘ ʧʦʣʫʯʠʣʘ ʧʨʠʤʝʨʥʦ ʪʝ ʞʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʪʦ ʠ ʛʨʫʧʧʘ ʋʠʟʜʦʤʘ; ʧʦʤʠʤʦ ʵʪʦʛʦ, ʦʥʠ 

ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʥʘ ʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʥʘʢʣʦʥʝʥʠʝ ʦʩʠ ʄʘʨʩʘ 

ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 0 ʜʦ 60Á, ʪʦ ʝʩʪʴ ʚ ʝʱʝ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ. 
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ɻʨʫʧʧʘ ʃʘʩʢʘʨʘ ʠʩʩʣʝʜʦʚʘʣʘ ʪʘʢʞʝ ʄʝʨʢʫʨʠʡ, ɺʝʥʝʨʫ ʠ ɿʝʤʣʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʄʝʨʢʫʨʠʡ 

ʚʨʘʱʘʝʪʩʷ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ, ʩʦʚʝʨʰʘʷ ʦʜʠʥ ʦʙʦʨʦʪ ʟʘ 58 ʜʥʝʡ, ʘ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʦʙʭʦʜʠʪ ʟʘ 88 

ʜʥʝʡ ð ʵʪʦ ʩʧʠʥ-ʦʨʙʠʪʘʣʴʥʳʡ ʨʝʟʦʥʘʥʩ 3:2. ʇʨʠʯʠʥʦʡ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʧʨʠʣʠʚʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʉʦʣʥʮʝʤ, ʢʦʪʦʨʦʝ ʠ ʟʘʤʝʜʣʠʣʦ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʙʳʩʪʨʦʝ ʚʨʘʱʝʥʠʝ. 

ɻʨʫʧʧʘ ʃʘʩʢʘʨʘ ʚʳʯʠʩʣʠʣʘ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʄʝʨʢʫʨʠʡ ʩʦʚʝʨʰʘʣ ʦʜʠʥ ʦʙʦʨʦʪ ʚʦʢʨʫʛ ʩʚʦʝʡ 

ʦʩʠ ʟʘ 19 ʯʘʩʦʚ. ʇʨʝʞʜʝ ʯʝʤ ʧʣʘʥʝʪʘ ʜʦʩʪʠʛʣʘ ʩʚʦʝʛʦ ʥʳʥʝʰʥʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʘʢʣʦʥʝʥʠʝ ʝʝ 

ʦʨʙʠʪʳ ʤʝʥʷʣʦʩʴ ʦʪ 0 ʜʦ 100Á, ʧʨʦʭʦʜʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʠʤʝʨʥʦ ʟʘ ʤʠʣʣʠʦʥ 

ʣʝʪ. ɹʳʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʝʛʦ ʧʦʣʶʩ ʙʳʣ ʦʙʨʘʱʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʉʦʣʥʮʫ. 

ɺʝʥʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʛʘʜʢʫ ʜʣʷ ʘʩʪʨʦʥʦʤʦʚ, ʧʦʪʦʤʫ ʯʪʦ, ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʳʤ 

ʜʦʛʦʚʦʨʝʥʥʦʩʪʷʤ ʦʙ ʠʟʤʝʨʝʥʠʠ ʫʛʣʦʚ ʜʣʷ ʚʨʘʱʘʶʱʠʭʩʷ ʪʝʣ, ʝʝ ʥʘʢʣʦʥʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 177Á ð ʧʦ 

ʩʫʱʝʩʪʚʫ, ʦʥʘ ʚʨʘʱʘʝʪʩʷ ʚʥʠʟ ʛʦʣʦʚʦʡ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʝʝ ʚʨʘʱʘʪʴʩʷ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ (ʧʝʨʠʦʜ 243 

ʜʥʷ) ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʧʣʘʥʝʪʘʤʠ ʩʪʦʨʦʥʫ. ʆʙʲʷʩʥʝʥʠʷ ʪʘʢʦʤʫ 

çʨʝʪʨʦʛʨʘʜʥʦʤʫè ʜʚʠʞʝʥʠʶ ʧʦʢʘ ʥʝʪ, ʥʦ ʚ 1980-ʝ ʛʦʜʳ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ɺʝʥʝʨʘ ʪʘʢ ʢʨʫʪʠʪʩʷ 

ʠʟʥʘʯʘʣʴʥʦ ð ʩ ʤʦʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ɸʥʘʣʠʟ ʃʘʩʢʘʨʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, 

ʚʦʟʤʦʞʥʦ, ʚʩʝ ʙʳʣʦ ʥʝ ʪʘʢ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ɺʝʥʝʨʘ ʚʨʘʱʘʣʘʩʴ ʩ ʧʝʨʠʦʜʦʤ ʚʩʝʛʦ 

ʣʠʰʴ 13 ʯʘʩʦʚ. ʇʨʠ ʪʘʢʦʤ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʤʦʜʝʣʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʢʣʦʥʝʥʠʝ ʦʩʠ ɺʝʥʝʨʳ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʤʝʥʷʣʦʩʴ ʭʘʦʪʠʯʝʩʢʠ, ʘ ʜʦʩʪʠʛʥʫʚ 90Á, ʤʦʛʣʦ ʟʘʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ ʠ ʫʞʝ ʠʟ ʵʪʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʤʝʜʣʝʥʥʦ ʠʟʤʝʥʠʪʴʩʷ ʜʦ ʩʚʦʝʡ ʥʳʥʝʰʥʝʡ ʚʝʣʠʯʠʥʳ. 

ɼʣʷ ɿʝʤʣʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʠʣʠʩʴ ʜʨʫʛʠʝ, ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʝ. ʅʘʢʣʦʥʝʥʠʝ ʦʩʠ ɿʝʤʣʠ ʦʯʝʥʴ 

ʩʪʘʙʠʣʴʥʦ ʠ ʚʘʨʴʠʨʫʝʪʩʷ ʚʩʝʛʦ ʥʘ 1Á. ʇʨʠʯʠʥʦʡ ʪʦʤʫ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʩʣʫʞʠʪ ʥʘʰʘ ʥʝʦʙʳʯʥʦ 

ʙʦʣʴʰʘʷ ʃʫʥʘ. ɹʝʟ ʥʝʝ ʥʘʢʣʦʥʝʥʠʝ ʦʩʠ ʙʣʫʞʜʘʣʦ ʙʳ ʦʪ 0 ʜʦ 85Á. ʅʘ ʪʘʢʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ɿʝʤʣʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʳʣʠ ʙʳ ʩʦʚʩʝʤ ʥʝ ʧʦʭʦʞʠ ʥʘ ʥʳʥʝʰʥʠʝ. ɽʩʣʠ ʩʝʡʯʘʩ ʫ ʥʘʩ ʥʘ ʵʢʚʘʪʦʨʝ 

ʪʝʧʣʦ, ʘ ʥʘ ʧʦʣʶʩʘʭ ʭʦʣʦʜʥʦ, ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʟʥʳʝ ʨʝʛʠʦʥʳ ʠʩʧʳʪʳʚʘʣʠ ʙʳ ʩʦʚʝʨʰʝʥʥʦ 

ʜʨʫʛʠʝ ʜʠʘʧʘʟʦʥʳ ʪʝʤʧʝʨʘʪʫʨ. ʕʪʦ ʧʦʚʣʠʷʣʦ ʙʳ ʥʘ ʧʦʛʦʜʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʙʝʟ ʃʫʥʳ ʭʘʦʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʩʜʝʣʘʣʠ ʙʳ 

ɿʝʤʣʶ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘ ʥʝʡ ʞʠʟʥʠ, ʦʩʦʙʝʥʥʦ ʩʣʦʞʥʦʡ ʞʠʟʥʠ. ʆʜʥʘʢʦ ʞʠʟʥʴ 

ʧʦʷʚʠʣʘʩʴ ʚ ʦʢʝʘʥʘʭ, ʘ ʩʫʰʫ ʟʘʩʝʣʠʣʘ ʚʩʝʛʦ ʣʠʰʴ ʦʢʦʣʦ 500 ʤʣʥ ʣʝʪ ʥʘʟʘʜ. ʄʝʥʷʶʱʠʡʩʷ ʢʣʠʤʘʪ 

ʥʝ ʩʣʠʰʢʦʤ ʟʘʪʨʦʥʫʣ ʙʳ ʤʦʨʩʢʫʶ ʞʠʟʥʴ. ʏʪʦ ʞʝ ʜʦ ʥʘʟʝʤʥʳʭ ʞʠʚʦʪʥʳʭ, ʪʦ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʙʳ ʥʘ ɿʝʤʣʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʃʫʥʳ, ʙʳʣʠ ʙʳ ʙʳʩʪʨʳʤʠ ʧʦ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ ʤʝʨʢʘʤ, ʥʦ ʥʘʟʝʤʥʳʝ ʦʨʛʘʥʠʟʤʳ ʫʩʧʝʚʘʣʠ ʙʳ ʤʠʛʨʠʨʦʚʘʪʴ ʚʩʣʝʜ ʟʘ 

ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ, ʧʦʩʢʦʣʴʢʫ ʧʦ ʠʭ ʤʝʨʢʘʤ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʙʳ ʤʝʜʣʝʥʥʦ. 

ʕʚʦʣʶʮʠʷ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʰʣʘ ʙʳ ʩʚʦʠʤ ʯʝʨʝʜʦʤ, ʘ ʤʦʞʝʪ ʙʳʪʴ, ʜʘʞʝ ʫʩʢʦʨʠʣʘʩʴ ʙʳ ʠʟ-ʟʘ ʙʦʣʝʝ 

ʩʠʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʪʦʷʥʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ. 

***  

ʅʦ, ʧʦʞʘʣʫʡ, ʠʥʪʝʨʝʩʥʝʝ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʧʦʚʣʠʷʣʠ ʥʘ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ɿʝʤʣʠ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʦʠʟʦʰʣʠ, ʘ ʥʝ ʪʦʣʴʢʦ ʛʠʧʦʪʝʪʠʯʝʩʢʠ ʤʦʛʣʠ 

ʧʨʦʠʟʦʡʪʠ. ʉʘʤʦʝ ʟʥʘʤʝʥʠʪʦʝ ʠʟ ʪʘʢʠʭ ʩʦʙʳʪʠʡ ð ʘʩʪʝʨʦʠʜ, ʫʥʠʯʪʦʞʠʚʰʠʡ ʜʠʥʦʟʘʚʨʦʚ. ʀʣʠ ʵʪʦ 

ʙʳʣʘ ʢʦʤʝʪʘ? ɸ ʤʦʞʝʪ, ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʤʥʦʞʝʩʪʚʝʥʥʳʝ 

ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʦʚ? 

ɼʠʥʦʟʘʚʨʳ ʧʦʷʚʠʣʠʩʴ ʥʘ ɿʝʤʣʝ ʦʢʦʣʦ 231 ʤʣʥ ʣʝʪ ʥʘʟʘʜ, ʚ ʪʨʠʘʩʩʢʦʤ ʧʝʨʠʦʜʝ, ʠ ʠʩʯʝʟʣʠ 65 

ʤʣʥ ʣʝʪ ʥʘʟʘʜ, ʚ ʢʦʥʮʝ ʤʝʣʦʚʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʵʪʠʤʠ ʜʘʪʘʤʠ ʦʥʠ ʙʳʣʠ ʩʘʤʳʤʠ 

ʫʩʧʝʰʥʳʤʠ ʧʦʟʚʦʥʦʯʥʳʤʠ ʥʘ ɿʝʤʣʝ, ʥʘ ʩʫʰʝ ʠ ʚ ʤʦʨʝ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʢʘʞʝʤ, ʯʪʦ 

çʩʦʚʨʝʤʝʥʥʳʡè ʯʝʣʦʚʝʢ ʩʫʱʝʩʪʚʫʝʪ ʦʢʦʣʦ 2 ʤʣʥ ʣʝʪ. ʆʜʥʘʢʦ ʚʠʜʦʚ ʜʠʥʦʟʘʚʨʦʚ ʙʳʣʦ ʤʥʦʞʝʩʪʚʦ, 

ʪʘʢ ʯʪʦ ʩʨʘʚʥʝʥʠʝ ʥʝʤʥʦʛʦ ʥʝʩʧʨʘʚʝʜʣʠʚʦ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʩʫʱʝʩʪʚʦʚʘʣʦ ʥʝ ʙʦʣʝʝ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʦʥʦʚ ʣʝʪ. 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʣʝʪʦʧʠʩʴ ɿʝʤʣʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʠʥʦʟʘʚʨʳ ʚʳʤʝʨʣʠ ʦʯʝʥʴ ʙʳʩʪʨʦ ʧʦ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʤʝʨʢʘʤ. ɺʤʝʩʪʝ ʩ ʥʠʤʠ ʠʩʯʝʟʣʠ ʤʦʟʘʟʘʚʨʳ, ʧʣʝʟʠʦʟʘʚʨʳ, ʘʤʤʦʥʠʪʳ, ʤʥʦʛʠʝ 

ʧʪʠʮʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʫʤʯʘʪʳʭ, ʧʦʣʦʚʠʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʣʘʥʢʪʦʥʘ, ʤʥʦʛʠʝ ʨʳʙʳ, ʤʦʨʩʢʠʝ ʝʞʠ, 

ʛʫʙʢʠ ʠ ʫʣʠʪʢʠ. ʕʪʦ çʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʦʝ ʚʳʤʠʨʘʥʠʝè ð ʦʜʥʦ ʠʟ ʧʷʪʠ ʠʣʠ ʰʝʩʪʠ ʢʨʫʧʥʝʡʰʠʭ 

ʩʦʙʳʪʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʛʨʦʤʘʜʥʦʝ ʯʠʩʣʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ʠʩʯʝʟʘʣʦ ʩ ʣʠʮʘ ɿʝʤʣʠ ʙʫʢʚʘʣʴʥʦ 

ʟʘ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʤʛʥʦʚʝʥʠʝ. ɼʠʥʦʟʘʚʨʳ ʝʱʝ ʩʫʤʝʣʠ ʦʩʪʘʚʠʪʴ ʢʦʝ-ʢʘʢʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʪʦʤʢʦʚ: 

ʧʪʠʮʳ ʨʘʟʚʠʣʠʩʴ ʠʟ ʜʠʥʦʟʘʚʨʦʚ ʧʦʜʦʪʨʷʜʘ ʪʝʨʦʧʦʜʦʚ ʚ ʶʨʩʢʦʤ ʧʝʨʠʦʜʝ. ʂ ʢʦʥʮʫ ʧʝʨʠʦʜʘ ʩʚʦʝʛʦ 

ʛʦʩʧʦʜʩʪʚʘ ʜʠʥʦʟʘʚʨʳ ʩʦʩʫʱʝʩʪʚʦʚʘʣʠ ʩ ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʤʠ, ʠ 
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ʠʩʯʝʟʥʦʚʝʥʠʝ ʜʠʥʦʟʘʚʨʦʚ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʧʦʩʣʫʞʠʣʦ ʩʪʠʤʫʣʦʤ ʜʣʷ ʚʟʨʳʚʥʦʡ ʵʚʦʣʶʮʠʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ð ʚʝʜʴ ʩʦ ʩʮʝʥʳ ʠʩʯʝʟʣʠ ʛʣʘʚʥʳʝ ʢʦʥʢʫʨʝʥʪʳ. 

ʇʘʣʝʦʥʪʦʣʦʛʠ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʳʤʠʨʘʥʠʷ 

ʙʳʣʦ ʩʪʦʣʢʥʦʚʝʥʠʝ ʩ ʘʩʪʝʨʦʠʜʦʤ ð ʠʣʠ, ʤʦʞʝʪ ʙʳʪʴ, ʢʦʤʝʪʦʡ, ð ʦʩʪʘʚʠʚʰʠʤ ʥʝʠʟʛʣʘʜʠʤʳʡ 

ʩʣʝʜ ʥʘ ʶʢʘʪʘʥʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʄʝʢʩʠʢʠ: ʢʨʘʪʝʨ ʏʠʢʩʫʣʫʙ. ɹʳʣʦ ʣʠ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ, 

ʫʯʝʥʳʝ ʩʧʦʨʷʪ, ʦʪʯʘʩʪʠ ʧʦʪʦʤʫ, ʯʪʦ ʠʤʝʝʪʩʷ ʝʱʝ ʦʜʠʥ ʧʨʘʚʜʦʧʦʜʦʙʥʳʡ ʢʘʥʜʠʜʘʪ ʥʘ ʨʦʣʴ 

ʚʠʥʦʚʥʠʢʘ ð ʤʘʩʩʠʚʥʳʝ ʠʟʣʠʷʥʠʷ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʤʘʛʤʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝ ʪʨʘʧʧʳ ʧʣʘʪʦ ɼʝʢʘʥ 

ʚ ʀʥʜʠʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʳʭ ʜʦʣʞʥʦ ʙʳʣʦ ʩʪʘʪʴ ʧʦʧʘʜʘʥʠʝ ʚ ʘʪʤʦʩʬʝʨʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʨʝʜʦʥʦʩʥʳʭ ʛʘʟʦʚ. çʊʨʘʧʧʳè ʚ ʧʝʨʝʚʦʜʝ ʩʦ ʰʚʝʜʩʢʦʛʦ ʦʙʦʟʥʘʯʘʝʪ çʩʪʫʧʝʥʠè. ʕʪʠ ʩʣʦʠ ʙʘʟʘʣʴʪʘ 

ʧʨʠ ʚʳʚʝʪʨʠʚʘʥʠʠ ʦʙʨʘʟʫʶʪ ʢʘʢ ʙʳ ʩʝʨʠʶ ʛʠʛʘʥʪʩʢʠʭ ʩʪʫʧʝʥʝʡ. ɺʦʟʤʦʞʥʦ, ʚ ʵʪʦʤ ʫʯʘʩʪʚʦʚʘʣʠ 

ʪʘʢʞʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ. ʅʦ ʩʪʦʣʢʥʦʚʝʥʠʝ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʩʪʘʝʪʩʷ ʛʣʘʚʥʳʤ ʧʦʜʦʟʨʝʚʘʝʤʳʤ, ʘ ʥʝʩʢʦʣʴʢʦ ʧʦʧʳʪʦʢ ʜʦʢʘʟʘʪʴ ʦʙʨʘʪʥʦʝ ʥʠ ʢ ʯʝʤʫ ʥʝ ʧʨʠʚʝʣʠ, 

ʧʦʩʢʦʣʴʢʫ ʚʦ ʚʩʝʭ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʜʦʢʘʟʘʥʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ. 

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʪʝʦʨʠʠ ʩ ʜʝʢʘʥʩʢʠʤʠ ʪʨʘʧʧʘʤʠ, ʢ ʧʨʠʤʝʨʫ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʥʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 800 000 ʣʝʪ, ʘ ʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʦʝ ʚʳʤʠʨʘʥʠʝ ʧʨʦʰʣʦ ʥʘʤʥʦʛʦ 

ʙʳʩʪʨʝʝ. ɺ 2013 ʛʦʜʫ ʇʦʣ ʈʝʥʥ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʘʨʛʦʥ-ʘʨʛʦʥʦʚʦʡ ʜʘʪʠʨʦʚʢʠ (ʘʥʘʣʠʟ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʨʦʜʝ ʨʘʟʥʳʭ ʠʟʦʪʦʧʦʚ ʛʘʟʘ ʘʨʛʦʥʘ) ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʩʪʦʣʢʥʦʚʝʥʠʝ ʧʨʦʠʟʦʰʣʦ 

66,043 ʤʣʥ ʣʝʪ ʥʘʟʘʜ ʧʣʶʩ-ʤʠʥʫʩ 11 000 ʣʝʪ. ɺʳʤʠʨʘʥʠʝ ʜʠʥʦʟʘʚʨʦʚ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʧʨʦʠʟʦʰʣʦ 

ʚ ʧʨʝʜʝʣʘʭ 33 000 ʣʝʪ ʦʪ ʵʪʦʡ ʜʘʪʳ. ɽʩʣʠ ʚʩʝ ʵʪʦ ʚʝʨʥʦ, ʪʦ ʜʘʪʳ ʩʦʙʳʪʠʡ ʩʦʰʣʠʩʴ ʩʣʠʰʢʦʤ ʪʦʯʥʦ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʦ ʤʦʞʥʦ ʙʳʣʦ ʩʯʠʪʘʪʴ ʧʨʦʩʪʳʤ ʩʦʚʧʘʜʝʥʠʝʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, 

ʯʪʦ ʵʢʦʩʠʩʪʝʤʫ ɿʝʤʣʠ ʧʦʪʨʷʩʣʦ ʢʘʢʦʝ-ʪʦ ʩʦʚʩʝʤ ʜʨʫʛʦʝ ʩʦʙʳʪʠʝ, ʘ ʩʪʦʣʢʥʦʚʝʥʠʝ ʩʪʘʣʦ ʣʠʰʴ 

ʧʦʩʣʝʜʥʝʡ ʢʘʧʣʝʡ. ʄʘʣʦ ʪʦʛʦ, ʚ 2015 ʛʦʜʫ ʢʦʤʘʥʜʘ ʛʝʦʬʠʟʠʢʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʄʘʨʢʘ 

ʈʠʯʘʨʜʩʘ ʦʙʥʘʨʫʞʠʣʘ ʷʚʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʚʩʢʦʨʝ ʧʦʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʧʦʪʦʢ ʣʘʚʳ ʠʟ 

ʜʝʢʘʥʩʢʠʭ ʪʨʘʧʧ ʫʜʚʦʠʣʩʷ. ʕʪʦ ʜʦʙʘʚʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʙʦʣʝʝ ʩʪʘʨʦʡ ʪʝʦʨʠʠ ʦ ʪʦʤ, ʯʪʦ ʫʜʘʨʥʘʷ 

ʚʦʣʥʘ ʦʪ ʩʪʦʣʢʥʦʚʝʥʠʷ ʦʙʦʰʣʘ ʚʩʶ ɿʝʤʣʶ ʠ ʩʦʩʨʝʜʦʪʦʯʠʣʘʩʴ ʚ ʦʙʣʘʩʪʠ, ʜʠʘʤʝʪʨʘʣʴʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʏʠʢʩʫʣʫʙʫ, ʘ ʦʙʣʘʩʪʴ ʵʪʘ, ʦʢʘʟʳʚʘʝʪʩʷ, ʣʝʞʠʪ ʩʦʚʩʝʤ ʨʷʜʦʤ ʩ ʪʨʘʧʧʘʤʠ 

ɼʝʢʘʥʘ. 

ɸʩʪʨʦʥʦʤʳ ʧʳʪʘʶʪʩʷ ʚʳʷʩʥʠʪʴ, ʯʝʤ ʙʳʣʦ ʥʝʙʝʩʥʦʝ ʪʝʣʦ, ʩ ʢʦʪʦʨʳʤ ʩʪʦʣʢʥʫʣʘʩʴ ɿʝʤʣʷ, ð 

ʢʦʤʝʪʦʡ ʠʣʠ ʘʩʪʝʨʦʠʜʦʤ ʠ ʜʘʞʝ ʦʪʢʫʜʘ ʦʥʦ ʧʨʠʣʝʪʝʣʦ. ɺ 2007 ʛʦʜʫ ʋʠʣʴʷʤ ɹʦʪʪʢʝ ʩ ʢʦʣʣʝʛʘʤʠ 

ʦʧʫʙʣʠʢʦʚʘʣʠ ʘʥʘʣʠʟ ʩʭʦʜʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʧʨʠʣʝʪʝʚʰʝʝ ʢ ʥʘʤ ʪʝʣʦ ʧʨʦʠʩʭʦʜʠʣʦ ʠʟ ʛʨʫʧʧʳ ʘʩʪʝʨʦʠʜʦʚ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ ʩʝʤʝʡʩʪʚʦ 

ɹʘʧʪʠʩʪʠʥʳ, ʠ ʯʪʦ ʘʩʪʝʨʦʠʜ, ʧʦʨʦʜʠʚʰʠʡ ʵʪʫ ʛʨʫʧʧʫ, ʨʘʩʧʘʣʩʷ ʥʘ ʢʫʩʢʠ ʦʢʦʣʦ 160 ʤʣʥ ʣʝʪ ʥʘʟʘʜ. 

ʆʜʥʘʢʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʘʩʪʝʨʦʠʜ ʵʪʦʡ ʛʨʫʧʧʳ ʠʤʝʝʪ ʜʨʫʛʦʡ, ʦʪʣʠʯʥʳʡ ʦʪ ʦʩʪʘʣʴʥʳʭ, 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʠ ʚ 2011 ʛʦʜʫ ʫʯʝʥʳʝ ʜʘʪʠʨʦʚʘʣʠ ʤʦʤʝʥʪ ʨʘʩʧʘʜʘ ʢʘʢ 80 ʤʣʥ ʣʝʪ ʥʘʟʘʜ, ʥʝ 

ʦʯʝʥʴ-ʪʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʰʣʦ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʜʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ɿʝʤʣʝʡ. 

***  

ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ, ð ʵʪʦ ʥʘʣʠʯʠʝ ʭʘʦʪʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʪʦʨʦʛʦ ʘʩʪʝʨʦʠʜ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʦʰʝʥ ʠʟ ʧʦʷʩʘ ʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ɿʝʤʣʝʡ. 

ɻʣʘʚʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʖʧʠʪʝʨ, ʘ ʄʘʨʩ ʝʤʫ ʫʤʝʣʦ ʘʩʩʠʩʪʠʨʫʝʪ. 

ɺʩʧʦʤʥʠʤ (ʦʙ ʵʪʦʤ ʛʦʚʦʨʠʣʦʩʴ ʚ ʛʣʘʚʝ 5), ʯʪʦ ʚ ʧʦʷʩʝ ʘʩʪʝʨʦʠʜʦʚ ʠʤʝʶʪʩʷ çʣʶʢʠè ð 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʉʦʣʥʮʘ, ʛʜʝ ʘʩʪʝʨʦʠʜʦʚ ʥʝʦʙʳʯʥʦ ʤʘʣʦ, ʠ ʯʪʦ ʵʪʠ ʱʝʣʠ 

ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʦʨʙʠʪʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʚ ʨʝʟʦʥʘʥʩʝ ʩ ʖʧʠʪʝʨʦʤ. ɺ 1983 ʛʦʜʫ ʋʠʟʜʦʤ ʠʩʩʣʝʜʦʚʘʣ 

ʩʪʨʫʢʪʫʨʫ ʣʶʢʘ ʂʠʨʢʚʫʜʘ (ʨʝʟʦʥʘʥʩ 3:1), ʧʳʪʘʷʩʴ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʝʭʘʥʠʟʤʝ, 

ʠʟʛʦʥʷʶʱʝʤ ʘʩʪʝʨʦʠʜʳ ʩ ʪʘʢʦʡ ʦʨʙʠʪʳ. ʄʘʪʝʤʘʪʠʢʠ ʠ ʬʠʟʠʢʠ ʫʞʝ ʫʩʪʘʥʦʚʠʣʠ ʪʝʩʥʫʶ ʩʚʷʟʴ 

ʤʝʞʜʫ ʨʝʟʦʥʘʥʩʦʤ ʠ ʭʘʦʩʦʤ. ʉʘʤʦ ʷʚʣʝʥʠʝ ʨʝʟʦʥʘʥʩʘ ʦʩʥʦʚʘʥʦ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʦʨʙʠʪʳ, ʥʘ ʢʦʪʦʨʦʡ ʘʩʪʝʨʦʠʜ ʜʝʣʘʝʪ ʮʝʣʦʝ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʟʘ ʪʦ ʚʨʝʤʷ, ʧʦʢʘ ʖʧʠʪʝʨ ʩʦʚʝʨʰʘʝʪ 

ʜʨʫʛʦʝ ʮʝʣʦʝ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʧʦ ʩʚʦʝʡ ʦʨʙʠʪʝ. ʕʪʠ ʜʚʘ ʯʠʩʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʨʝʟʦʥʘʥʩ, ʠ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʵʪʦ 3 ʠ 1. ʆʜʥʘʢʦ ʪʘʢʘʷ ʦʨʙʠʪʘ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦʜ ʚʦʟʤʫʱʘʶʱʠʤ ʚʣʠʷʥʠʝʤ ʜʨʫʛʠʭ ʪʝʣ. 

ɺʦʧʨʦʩ ʚ ʪʦʤ, ʢʘʢ ʠʟʤʝʥʷʪʴʩʷ. 

ɺ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ ʪʨʠ ʤʘʪʝʤʘʪʠʢʘ ð ɸʥʜʨʝʡ ʂʦʣʤʦʛʦʨʦʚ, ɺʣʘʜʠʤʠʨ ɸʨʥʦʣʴʜ ʠ ʖʨʛʝʥ 

ʄʦʟʝʨ ð ʧʦʣʫʯʠʣʠ ʦʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʦʙʨʘʟʦʚʘʣʠ 

ʪʝʦʨʝʤʫ ʂʦʣʤʦʛʦʨʦʚʘ ð ɸʨʥʦʣʴʜʘ ð ʄʦʟʝʨʘ (ʪʝʦʨʝʤʫ ʂɸʄ). ʆʥʘ ʛʣʘʩʠʪ, ʯʪʦ ʦʨʙʠʪʳ, ʙʣʠʟʢʠʝ ʢ 

ʧʝʨʠʦʜʠʯʝʩʢʠʤ, ʙʳʚʘʶʪ ʜʚʫʭ ʪʠʧʦʚ. ʆʜʥʠ ʠʟ ʥʠʭ ʢʚʘʟʠʧʝʨʠʦʜʠʯʥʳ, ʦʥʠ çʢʨʫʪʷʪʩʷè ʚʦʢʨʫʛ 

ʦʩʥʦʚʥʦʡ ʦʨʙʠʪʳ, ʜʨʫʛʠʝ ð ʭʘʦʪʠʯʥʳ. ɹʦʣʝʝ ʪʦʛʦ, ʵʪʠ ʜʚʘ ʪʠʧʘ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 
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ʚʝʩʴʤʘ ʭʠʪʨʦʫʤʥʳʤ ʩʧʦʩʦʙʦʤ. ʂʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʦʨʙʠʪʳ ʟʘʢʨʫʯʠʚʘʶʪʩʷ ʚʦʢʨʫʛ ʪʨʫʙʦʢ, 

ʦʢʨʫʞʘʶʱʠʭ ʦʩʥʦʚʥʫʶ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʦʨʙʠʪʫ. ʕʪʠʭ ʪʨʫʙʦʢ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ. ʄʝʞʜʫ 

ʥʠʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʪʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʟʘʢʨʫʯʠʚʘʶʪʩʷ ʫʞʝ ʚʦʢʨʫʛ ʵʪʠʭ ʩʧʠʨʘʣʴʥʳʭ 

ʪʨʫʙʦʢ. ʄʝʞʜʫ ʥʠʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʝʱʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʪʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʟʘʢʨʫʯʠʚʘʶʪʩʷ ʫʞʝ 

ʚʦʢʨʫʛ ʵʪʠʭ, ʠ ʪ.ʜ. (ʀʤʝʥʥʦ ʵʪʦ ʦʟʥʘʯʘʝʪ ʩʣʦʚʦ çʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝè.) ʍʘʦʪʠʯʝʩʢʠʝ ʦʨʙʠʪʳ 

ʟʘʧʦʣʥʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʧʨʦʨʝʭʠ ʤʝʞʜʫ ʚʩʝʤʠ ʵʪʠʤʠ ʧʨʦʩʪʳʤʠ ʠ ʤʥʦʛʦʢʨʘʪʥʦ 

ʟʘʢʨʫʯʝʥʥʳʤʠ ʩʧʠʨʘʣʷʤʠ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʦʤʦʢʣʠʥʠʯʝʩʢʠʤ ʧʣʝʪʝʥʠʝʤ ʇʫʘʥʢʘʨʝ. 

ʏʪʦʙʳ ʭʦʪʴ ʢʘʢ-ʪʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʵʪʫ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʨʦʱʝ ʚʩʝʛʦ 

ʧʦʟʘʠʤʩʪʚʦʚʘʪʴ ʧʨʠʝʤ ʇʫʘʥʢʘʨʝ ʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʥʝʝ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ. ʆʩʥʦʚʥʦʡ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʦʨʙʠʪʝ ʟʜʝʩʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʥʪʨʘʣʴʥʘʷ ʪʦʯʢʘ, ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʪʨʫʙʢʠ ʚ 

ʩʝʯʝʥʠʠ ʦʙʨʘʟʫʶʪ ʟʘʤʢʥʫʪʳʝ ʢʨʠʚʳʝ, ʘ ʟʘʰʪʨʠʭʦʚʘʥʥʳʝ ʦʙʣʘʩʪʠ ʤʝʞʜʫ ʥʠʤʠ ð ʵʪʦ ʩʣʝʜʳ 

ʭʘʦʪʠʯʝʩʢʠʭ ʦʨʙʠʪ. ʊʘʢʘʷ ʦʨʙʠʪʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʝʢʦʪʦʨʫʶ ʪʦʯʢʫ ʚ ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʦʙʣʘʩʪʠ, 

ʧʨʦʭʦʜʠʪ ʧʦʣʥʳʡ ʢʨʫʛ ʚʙʣʠʟʠ ʦʨʠʛʠʥʘʣʴʥʦʡ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʦʨʙʠʪʳ ʠ ʚʥʦʚʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʧʣʦʩʢʦʩʪʴ ʩʝʯʝʥʠʷ ʚ ʜʨʫʛʦʡ ʪʦʯʢʝ ð ʦʪʥʦʰʝʥʠʷ ʢʦʪʦʨʦʡ ʩ ʧʝʨʚʦʡ ʚʳʛʣʷʜʷʪ ʩʣʫʯʘʡʥʳʤʠ. 

ʅʘʙʣʶʜʘʪʝʣʴ ʧʨʠ ʵʪʦʤ ʥʝ ʫʚʠʜʠʪ, ʯʪʦ ʘʩʪʝʨʦʠʜ ʰʘʪʘʝʪʩʷ ʧʦ ʦʨʙʠʪʝ, ʢʘʢ ʧʴʷʥʳʡ; ʧʨʦʩʪʦ 

ʦʨʙʠʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʘʩʪʝʨʦʠʜʘ ʤʝʥʷʶʪʩʷ ʭʘʦʪʠʯʝʩʢʠ ʦʪ ʦʙʦʨʦʪʘ ʢ ʦʙʦʨʦʪʫ. 

 
ʏʪʦʙʳ ʧʨʦʚʝʩʪʠ ʢʦʥʢʨʝʪʥʳʝ ʨʘʩʯʝʪʳ ʜʣʷ ʣʶʢʘ ʂʠʨʢʚʫʜʘ 3:1, ʋʠʟʜʦʤ ʧʨʠʜʫʤʘʣ ʥʦʚʳʡ ʤʝʪʦʜ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ: ʬʦʨʤʫʣʫ, ʧʦʤʦʛʘʶʱʫʶ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʦʨʙʠʪʳ 

ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʧʣʦʩʢʦʩʪʴ ʩʝʯʝʥʠʷ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʨʝʰʘʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ 

ʫʨʘʚʥʝʥʠʷ ʦʨʙʠʪʳ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʨʘʟ ʟʘ ʨʘʟʦʤ ʧʨʠʤʝʥʷʪʴ ʵʪʫ ʬʦʨʤʫʣʫ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʭʘʦʪʠʯʝʩʢʠʝ ʦʨʙʠʪʳ ʩʫʱʝʩʪʚʫʶʪ, ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʝʪʴ, ʯʪʦ 

ʦʥʠ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ. ʋ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʦʨʙʠʪ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʛʦ 

ʵʣʣʠʧʩʘ ʚʥʝʟʘʧʥʦ ʠ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ. ʊʘʢ, ʯʪʦ ʦʨʙʠʪʘ, ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʘʷ ʢ ʦʢʨʫʞʥʦʩʪʠ ʠʣʠ, 

ʩʢʘʞʝʤ, ʦʢʨʫʛʣʦʤʫ ʵʣʣʠʧʩʫ, ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʵʣʣʠʧʩ ʜʣʠʥʥʳʡ ʠ ʪʦʥʢʠʡ. ɼʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʳʡ, 

ʢʩʪʘʪʠ ʛʦʚʦʨʷ, ʯʪʦʙʳ ʧʝʨʝʩʝʯʴ ʦʨʙʠʪʫ ʄʘʨʩʘ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʠʩʭʦʜʠʪ ʵʪʦ ʥʝʦʜʥʦʢʨʘʪʥʦ, 

ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʦʥ ʩʙʣʠʟʠʪʩʷ ʩ ʄʘʨʩʦʤ ʠ ʠʩʧʳʪʘʝʪ ʝʛʦ ʚʦʟʤʫʱʘʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ð ʵʬʬʝʢʪ ʧʨʘʱʠ. ʀ ʵʪʦʪ ʵʬʬʝʢʪ ʟʘʙʨʦʩʠʪ ʝʛʦé ʢʫʜʘ ʫʛʦʜʥʦ. ʋʠʟʜʦʤ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ 

ʠʤʝʥʥʦ ʧʨʠ ʧʦʤʦʱʠ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ ʖʧʠʪʝʨ ʨʘʩʯʠʱʘʝʪ ʣʶʢ ʂʠʨʢʚʫʜʘ 3:1. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʵʪʦʛʦ ʦʥ ʥʘʥʝʩ ʦʨʙʠʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʙʣʠʞʘʡʰʠʭ ʢ ʥʝʤʫ ʘʩʪʝʨʦʠʜʦʚ ʥʘ ʜʠʘʛʨʘʤʤʫ ʠ ʩʨʘʚʥʠʣ ʠʭ 

ʩ ʭʘʦʪʠʯʝʩʢʦʡ ʟʦʥʦʡ ʩʚʦʝʡ ʤʦʜʝʣʠ. ʉʦʚʧʘʜʝʥʠʝ ʧʦʣʫʯʠʣʦʩʴ ʧʦʯʪʠ ʠʜʝʘʣʴʥʳʤ. 



100 

 
ʇʦ ʩʫʱʝʩʪʚʫ, ʭʘʦʩ ʧʨʠʜʘʝʪ ʣʶʙʦʤʫ ʘʩʪʝʨʦʠʜʫ, ʧʳʪʘʶʱʝʤʫʩʷ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʱʝʣʠ, ʚʩʪʨʷʩʢʫ, 

ʠ ʦʪʧʨʘʚʣʷʝʪ ʝʛʦ ʢ ʄʘʨʩʫ, ʢʦʪʦʨʳʡ ʫʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʧʠʥʳʚʘʝʪ ʝʛʦ ʧʨʦʯʴ. ʖʧʠʪʝʨ ʧʦʜʘʝʪ 

ʫʛʣʦʚʦʡ, ʄʘʨʩ ʟʘʙʠʚʘʝʪ. ʀ ʠʥʦʛʜʘé ʚʩʝʛʦ ʣʠʰʴ ʠʥʦʛʜʘé ʄʘʨʩ ʚʳʧʠʥʳʚʘʝʪ ʘʩʪʝʨʦʠʜ ʚ ʥʘʰʝʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʀ ʝʩʣʠ ʫʜʘʨ ʧʦʧʘʜʘʝʪ ʚ ʮʝʣʴé 

ɼʠʥʦʟʘʚʨʳ ʧʨʦʠʛʨʳʚʘʶʪ, ʦʜʠʥ ð ʥʦʣʴ ʚ ʧʦʣʴʟʫ ʄʘʨʩʘ. 

 

ʄʝʞʧʣʘʥʝʪʥʘʷ ʘʚʪʦʩʪʨʘʜʘ 
ʂʦʩʤʠʯʝʩʢʠʝ ʧʫʪʝʰʝʩʪʚʠʷ ð ʧʦʣʥʘʷ ʯʝʧʫʭʘ. 

ʈʠʯʘʨʜ ɺʫʣʣʠ, ʢʦʨʦʣʝʚʩʢʠʡ ʘʩʪʨʦʥʦʤ, 1956 ʛʦʜ 

ʂʦʛʜʘ ʤʝʯʪʘʪʝʣʠ ð ʫʯʝʥʳʝ ʠ ʠʥʞʝʥʝʨʳ ð ʚʧʝʨʚʳʝ ʚʩʝʨʴʝʟ ʟʘʜʫʤʘʣʠʩʴ ʦ ʚʳʩʘʜʢʝ ʯʝʣʦʚʝʢʘ ʥʘ 

ʃʫʥʫ, ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ, ʩʪʘʣʘ ʚʳʨʘʙʦʪʢʘ ʣʫʯʰʝʛʦ 

ʤʘʨʰʨʫʪʘ. ʉʣʦʚʦ çʣʫʯʰʠʡè ʠʤʝʝʪ ʤʥʦʛʦ ʟʥʘʯʝʥʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʙʳʣʠ ʙʳʩʪʨʦʪʘ ʧʝʨʝʣʝʪʘ (ʦʥʘ ʧʦʟʚʦʣʷʣʘ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʫʷʟʚʠʤʳʝ ʘʩʪʨʦʥʘʚʪʳ 

ʧʨʦʚʝʜʫʪ ʚ ʩʣʘʚʥʦʡ ʞʝʩʪʷʥʢʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ) ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʚʢʣʶʯʝʥʠʡ ʠ 

ʚʳʢʣʶʯʝʥʠʡ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ (ʯʪʦ ʩʥʠʞʘʣʦ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʦʪʢʘʟʘ). 

ʊʨʘʝʢʪʦʨʠʷ ʢʦʨʘʙʣʷ Apollo 11, ʜʚʦʝ ʘʩʪʨʦʥʘʚʪʦʚ ʢʦʪʦʨʦʛʦ ʚʧʝʨʚʳʝ ʚʳʩʘʜʠʣʠʩʴ ʥʘ ʃʫʥʫ, 

ʧʦʜʯʠʥʷʣʘʩʴ ʠʤʝʥʥʦ ʵʪʠʤ ʜʚʫʤ ʧʨʠʥʮʠʧʘʤ. ʉʥʘʯʘʣʘ ʢʦʩʤʠʯʝʩʢʠʡ ʢʦʨʘʙʣʴ ʙʳʣ ʚʳʚʝʜʝʥ ʥʘ 

ʥʠʟʢʫʶ ʦʢʦʣʦʟʝʤʥʫʶ ʦʨʙʠʪʫ, ʛʜʝ ʚʩʝ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʚʝʨʠʪʴ ʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥ ʩʦʭʨʘʥʠʣ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ɿʘʪʝʤ ʦʜʠʥ-ʝʜʠʥʩʪʚʝʥʥʳʡ ʟʘʧʫʩʢ ʜʚʠʛʘʪʝʣʝʡ ʨʘʟʦʛʥʘʣ ʝʛʦ ʠ ʥʘʧʨʘʚʠʣ ʢ 

ʃʫʥʝ. ʅʘ ʧʦʜʣʝʪʝ ʝʱʝ ʦʜʥʦ ʚʢʣʶʯʝʥʠʝ ʟʘʤʝʜʣʠʣʦ ʧʦʣʝʪ ʠ ʧʝʨʝʚʝʣʦ ʢʦʨʘʙʣʴ ʥʘ ʦʢʦʣʦʣʫʥʥʫʶ 
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ʦʨʙʠʪʫ. ɿʘʪʝʤ ʧʦʩʘʜʦʯʥʳʡ ʤʦʜʫʣʴ ʦʧʫʩʪʠʣʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʩʧʫʩʪʷ ʝʛʦ 

ʚʝʨʭʥʷʷ ʧʦʣʦʚʠʥʢʘ ʚʥʦʚʴ ʚʝʨʥʫʣʘʩʴ ʥʘ ʦʨʙʠʪʫ ʚʤʝʩʪʝ ʩ ʵʢʠʧʘʞʝʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʥʘ ʙʳʣʘ 

ʦʪʙʨʦʰʝʥʘ, ʘ ʵʢʠʧʘʞ ʚʝʨʥʫʣʩʷ ʥʘ ɿʝʤʣʶ ʧʦʩʨʝʜʩʪʚʦʤ ʝʱʝ ʦʜʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʦʝ 

ʫʚʝʣʦ ʢʦʨʘʙʣʴ ʩ ʦʢʦʣʦʣʫʥʥʦʡ ʦʨʙʠʪʳ. ʇʦʩʣʝ ʙʘʣʣʠʩʪʠʯʝʩʢʦʛʦ ʧʝʨʝʣʝʪʘ ʜʦʤʦʡ ʥʘʯʘʣʘʩʴ ʩʘʤʘʷ 

ʦʧʘʩʥʘʷ ʯʘʩʪʴ ʚʩʝʛʦ ʧʫʪʝʰʝʩʪʚʠʷ: ʧʨʠ ʧʦʤʦʱʠ ʪʨʝʥʠʷ ʦʙ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ ʟʘʪʦʨʤʦʟʠʪʴ 

ʢʦʤʘʥʜʥʳʡ ʦʪʩʝʢ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ, ʯʪʦʙʳ ʦʥ ʤʦʛ ʧʨʠʟʝʤʣʠʪʴʩʷ ʥʘ ʧʘʨʘʰʶʪʘʭ. 

ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʘʝʢʪʦʨʠʠ ʠʤʝʥʥʦ 

ʵʪʦʛʦ ʪʠʧʘ, ʠʟʚʝʩʪʥʳʝ ʚ ʧʨʦʩʪʝʡʰʝʡ ʩʚʦʝʡ ʬʦʨʤʝ ʢʘʢ ʵʣʣʠʧʩ ɻʦʤʘʥʥʘ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ 

ʵʣʣʠʧʩ ɻʦʤʘʥʥʘ ʦʧʪʠʤʘʣʝʥ. ʆʥ ʙʳʩʪʨʝʝ ʙʦʣʴʰʠʥʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚ ʧʨʠ ʪʦʤ ʞʝ ʨʘʩʭʦʜʝ ʨʘʢʝʪʥʦʛʦ 

ʪʦʧʣʠʚʘ. ʅʦ ʧʦʩʪʝʧʝʥʥʦ, ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʘʙʠʨʘʣʦʩʴ ʦʧʳʪʘ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʠʥʞʝʥʝʨʳ ʧʦʥʷʣʠ, ʯʪʦ ʜʨʫʛʠʝ ʧʦʣʝʪʥʳʝ ʟʘʜʘʥʠʷ ʚʳʩʪʘʚʣʷʶʪ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤ ʜʨʫʛʠʝ ʪʨʝʙʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʚʳ ʦʪʧʨʘʚʣʷʝʪʝ ʢʫʜʘ-ʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʘʧʧʘʨʘʪ ʠʣʠ ʧʨʠʧʘʩʳ, ʩʢʦʨʦʩʪʴ ʥʝ ʪʘʢ ʚʘʞʥʘ. 

 
ɼʦ 1961 ʛʦʜʘ ʧʣʘʥʠʨʦʚʱʠʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʧʝʨʝʣʝʪʦʚ, ʫʙʝʞʜʝʥʥʳʝ ʚ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʵʣʣʠʧʩʘ 

ɻʦʤʘʥʥʘ, ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʧʣʘʥʝʪʳ ʢʘʢ ʧʨʝʧʷʪʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʦʜʦʣʝʚʘʪʴ ʨʘʙʦʪʦʡ ʜʚʠʛʘʪʝʣʷ. ɿʘʪʝʤ ʄʘʡʢʣ ʄʠʥʦʚʠʯ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʪʢʨʳʣ ʵʬʬʝʢʪ 

ʧʨʘʱʠ[49]. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʥʦʚʳʝ ʠʜʝʠ, ʧʦʟʘʠʤʩʪʚʦʚʘʥʥʳʝ ʠʟ ʤʘʪʝʤʘʪʠʢʠ ʦʨʙʠʪ 

ʤʥʦʛʠʭ ʪʝʣ, ʧʨʠʚʝʣʠ ʢ ʦʪʢʨʳʪʠʶ: ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʤʦʞʝʪ ʜʦʙʨʘʪʴʩʷ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʚ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʪʦʧʣʠʚʘ, ʝʩʣʠ ʙʫʜʝʪ ʩʣʝʜʦʚʘʪʴ ʧʦ ʪʨʘʝʢʪʦʨʠʠ, ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʧʦʭʦʞʝʡ ʥʘ ʪʫ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʚʳʩʘʜʢʠ ʥʘ ʃʫʥʫ. ʈʘʩʧʣʘʯʠʚʘʪʴʩʷ ʧʨʠʜʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʧʦʣʝʪ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʥʘʤʥʦʛʦ ʜʦʣʴʰʝ ʠ ʧʦʪʨʝʙʫʝʪ, ʚʦʟʤʦʞʥʦ, ʙʦʣʝʝ ʩʣʦʞʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʦʚ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ ʙʦʣʝʝ 

ʥʘʜʝʞʥʳ ʠ ʤʦʛʫʪ ʟʘʧʫʩʢʘʪʴʩʷ ʤʥʦʛʦʢʨʘʪʥʦ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʝʫʜʘʯʠ. 

ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ɿʝʤʣʶ ʠ ʢʦʥʝʯʥʫʶ ʮʝʣʴ ʧʫʪʝʰʝʩʪʚʠʷ, ʠʥʞʝʥʝʨʳ 

ʥʘʯʘʣʠ ʙʨʘʪʴ ʚ ʨʘʩʯʝʪ ʚʩʝ ʪʝʣʘ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʝ ʧʦʚʣʠʷʪʴ ʥʘ ʪʨʘʝʢʪʦʨʠʶ ʤʝʞʧʣʘʥʝʪʥʦʛʦ 

ʘʧʧʘʨʘʪʘ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʣʷ ʚʩʝʭ ʵʪʠʭ ʪʝʣ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʟʜʘʶʪ ʩʚʦʝʛʦ ʨʦʜʘ ʣʘʥʜʰʘʬʪ 

ʵʥʝʨʛʠʡ ð ʵʪʫ ʤʝʪʘʬʦʨʫ ʤʳ ʫʞʝ ʚʩʪʨʝʯʘʣʠ ʚ ʩʚʷʟʠ ʩ ʪʦʯʢʘʤʠ ʃʘʛʨʘʥʞʘ, ʪʨʦʷʥʩʢʠʤʠ ʠ ʘʭʝʡʩʢʠʤʠ 

ʘʩʪʝʨʦʠʜʘʤʠ. ʇʦ ʩʫʱʝʩʪʚʫ, ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʚʠʞʝʪʩʷ ʚʜʦʣʴ ʛʦʨʠʟʦʥʪʘʣʝʡ ʵʪʦʛʦ ʣʘʥʜʰʘʬʪʘ. 

ʍʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ð ʪʦ, ʯʪʦ ʣʘʥʜʰʘʬʪ ʤʝʥʷʝʪʩʷ ʧʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʦʙʨʘʟʫʶʱʠʭ 

ʝʛʦ ʪʝʣ. ɽʱʝ ʦʜʥʘ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʴ ð ʪʦ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʵʪʦ ʤʥʦʛʦʤʝʨʥʳʡ ʣʘʥʜʰʘʬʪ, ʘ ʥʝ 

ʦʙʳʯʥʳʡ ʪʨʝʭʤʝʨʥʳʡ, ʧʦʩʢʦʣʴʢʫ ʩʢʦʨʦʩʪʠ ʪʝʣ ʟʜʝʩʴ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳ, ʯʝʤ ʠʭ ʧʦʣʦʞʝʥʠʝ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʨʝʪʴʷ ʦʩʦʙʝʥʥʦʩʪʴ ð ʪʦ, ʯʪʦ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʠʛʨʘʝʪ ʭʘʦʩ: ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʬʬʝʢʪʦʤ ʙʘʙʦʯʢʠ ʠ ʧʦʣʫʯʠʪʴ ʩʝʨʴʝʟʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʪ ʥʝʙʦʣʴʰʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 
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ʕʪʠ ʠʜʝʠ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ. ʆʥʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʪʘʢʞʝ, ʯʪʦ ʚ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʘʷ ʩʝʪʴ ʥʝʚʠʜʠʤʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʨʫʙʦʢ, ʩʚʷʟʳʚʘʶʱʠʭ 

ʧʣʘʥʝʪʳ, ð ʤʝʞʧʣʘʥʝʪʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʩʪʨʘʜ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʥʝʦʙʳʯʘʡʥʦ ʵʬʬʝʢʪʠʚʥʳʝ 

ʧʫʪʠ ʤʝʞʜʫ ʥʠʤʠ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʜʠʥʘʤʠʢʘ, ʫʧʨʘʚʣʷʶʱʘʷ ʵʪʠʤʠ ʪʨʫʙʢʘʤʠ, ʧʦʟʚʦʣʠʪ ʜʘʞʝ 

ʦʙʲʷʩʥʠʪʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʨʙʠʪʘʤʠ ʧʣʘʥʝʪ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʘʢʦʡ-ʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʚʘʨʠʘʥʪ 

ʟʘʢʦʥʘ ʊʠʮʠʫʩʘ ð ɹʦʜʝ. 

***  

ʇʨʦʝʢʪ Rosetta ð ʥʘʛʣʷʜʥʳʡ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʡ 

ʜʣʷ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. ɺ ʥʝʤ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʬʬʝʢʪ ʙʘʙʦʯʢʠ, ʥʦ ʷʩʥʦ ʚʠʜʥʦ, ʯʪʦ 

ʪʚʦʨʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʧʦʤʦʛʘʝʪ ʧʦʣʫʯʠʪʴ ʥʝʚʦʟʤʦʞʥʳʡ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʨʝʟʫʣʴʪʘʪ. 

ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʪʝʭʥʠʯʝʩʢʫʶ ʩʣʦʞʥʦʩʪʴ, ʥʝ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ 

ʨʘʩʩʪʦʷʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʤʠʰʝʥʠ. ɺʦ ʚʨʝʤʷ ʧʦʩʘʜʢʠ ʢʦʤʝʪʘ 67P ʥʘʭʦʜʠʣʘʩʴ ʦʪ ɿʝʤʣʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 480 ʤʠʣʣʠʦʥʦʚ ʢʠʣʦʤʝʪʨʦʚ ʠ ʜʚʠʛʘʣʘʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʙʦʣʝʝ 50 000 ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ. 

ʕʪʦ ʚ 60 ʨʘʟ ʙʳʩʪʨʝʝ, ʯʝʤ ʣʝʪʘʶʪ ʨʝʘʢʪʠʚʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʩʘʤʦʣʝʪʳ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʤʝʪʦʜ 

ʧʨʠʮʝʣʠʚʘʥʠʷ ʚ ʪʦʯʢʫ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʡʩʷ ʜʣʷ ʧʦʩʘʜʢʠ ʥʘ ʃʫʥʫ, ʧʨʦʩʪʦ ʥʝ ʩʨʘʙʦʪʘʣ ʙʳ ʠʟ-ʟʘ 

ʦʛʨʘʥʠʯʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʢʝʪʥʦʡ ʪʝʭʥʠʢʠ. 

ʋʡʪʠ ʩ ʦʢʦʣʦʟʝʤʥʦʡ ʦʨʙʠʪʳ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʢʦʨʦʩʪʴʶ ʩʣʦʞʥʦ ʠ ʜʦʨʦʛʦ, ʥʦ ʚʦʟʤʦʞʥʦ. ʀ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʘʧʧʘʨʘʪ New Horizons ʧʨʠ ʧʦʣʝʪʝ ʢ ʇʣʫʪʦʥʫ ʩʣʝʜʦʚʘʣ ʧʦ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʦʤʫ 

ʤʘʨʰʨʫʪʫ. ʇʨʘʚʜʘ, ʚ ʧʫʪʠ ʦʥ ʧʦʟʘʠʤʩʪʚʦʚʘʣ ʥʝʤʥʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʫ ʖʧʠʪʝʨʘ, ʥʦ 

ʤʦʛ ʙʳ ʦʙʦʡʪʠʩʴ ʠ ʙʝʟ ʵʪʦʛʦ, ʧʨʦʩʪʦ ʝʛʦ ʧʫʪʝʰʝʩʪʚʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʙʳ ʯʫʪʴ ʜʦʣʴʰʝ. ʉʣʦʞʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʣʦ ʪʦʨʤʦʞʝʥʠʝ ʫ ʮʝʣʠ; ʵʪʫ ʧʨʦʙʣʝʤʫ ʦʙʦʰʣʠ, ʨʝʰʠʚ, ʯʪʦ ʥʝ ʙʫʜʫʪ ʪʦʨʤʦʟʠʪʴ ʚʦʦʙʱʝ. 

ʇʦʢʠʜʘʷ ɿʝʤʣʶ, New Horizons ð ʩʘʤʳʡ ʙʳʩʪʨʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʠʟ ʢʦʛʜʘ-ʣʠʙʦ 

ʟʘʧʫʱʝʥʥʳʭ ʯʝʣʦʚʝʢʦʤ ð ʠʩʧʦʣʴʟʦʚʘʣ ʦʯʝʥʴ ʤʦʱʥʫʶ ʨʘʢʝʪʫ ʩ ʧʷʪʴʶ ʪʚʝʨʜʦʪʦʧʣʠʚʥʳʤʠ 
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ʫʩʢʦʨʠʪʝʣʷʤʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʝʨʭʥʝʡ ʩʪʫʧʝʥʴʶ[50]. ʈʘʟʫʤʝʝʪʩʷ, ʦʥ ʠʟʙʘʚʠʣʩʷ ʦʪ ʥʠʭ, ʢʘʢ 

ʪʦʣʴʢʦ ʩʤʦʛ; ʦʥʠ ʩʣʠʰʢʦʤ ʪʷʞʝʣʳ, ʯʪʦʙʳ ʪʘʱʠʪʴ ʠʭ ʟʘ ʩʦʙʦʡ, ʠ ʢ ʪʦʤʫ ʞʝ ʚʩʝ ʨʘʚʥʦ ʧʫʩʪʳ, 

ʪʦʧʣʠʚʘ ʚ ʥʠʭ ʥʝ ʦʩʪʘʣʦʩʴ. ɼʦʙʨʘʚʰʠʩʴ ʜʦ ʇʣʫʪʦʥʘ, ʘʧʧʘʨʘʪ ʧʨʦʥʝʩʩʷ ʯʝʨʝʟ ʝʛʦ ʩʠʩʪʝʤʫ ʥʘ 

ʧʦʣʥʦʡ ʩʢʦʨʦʩʪʠ ð ʥʘ ʚʩʝ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʫ ʥʝʛʦ ʙʳʣʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʫʪʢʠ. 

ɺʩʝ ʵʪʦ ʚʨʝʤʷ ʦʥ ʙʳʣ ʩʣʠʰʢʦʤ ʟʘʥʷʪ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʷʟʴ ʩ ɿʝʤʣʝʡ, ʠ ʜʣʷ ʫʯʝʥʳʭ ʠ 

ʫʧʨʘʚʣʝʥʮʝʚ ʵʪʠ ʩʫʪʢʠ ʩʪʘʣʠ ʧʝʨʠʦʜʦʤ ʥʝʨʚʥʦʛʦ ʦʞʠʜʘʥʠʷ. ʅʠʢʪʦ ʥʝ ʤʦʛ ʩʢʘʟʘʪʴ ʥʘʚʝʨʥʷʢʘ, 

ʧʝʨʝʞʠʚʝʪ ʣʠ ʘʧʧʘʨʘʪ ʚʩʪʨʝʯʫ ʩ ʩʠʩʪʝʤʦʡ ʇʣʫʪʦʥʘ ð ʩʪʦʣʢʥʦʚʝʥʠʝ ʩ ʦʜʥʦʡ-ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʧʳʣʠʥʢʦʡ ʤʦʛʣʦ ʦʢʘʟʘʪʴʩʷ ʜʣʷ ʥʝʛʦ ʬʘʪʘʣʴʥʳʤ. 

ʅʘʧʨʦʪʠʚ, Rosetta ʥʫʞʥʦ ʙʳʣʦ ʥʝ ʪʦʣʴʢʦ ʚʩʪʨʝʪʠʪʴʩʷ ʩ 67P, ʥʦ ʠ ʦʩʪʘʚʘʪʴʩʷ ʧʨʠ ʥʝʡ ʚʩʝ ʪʦ 

ʚʨʝʤʷ, ʧʦʢʘ ʢʦʤʝʪʘ ʙʫʜʝʪ ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʉʦʣʥʮʫ, ʥʝʧʨʝʨʳʚʥʦ ʧʨʦʚʦʜʷ ʥʘʙʣʶʜʝʥʠʷ. ɽʡ ʥʫʞʥʦ 

ʙʳʣʦ ʩʙʨʦʩʠʪʴ Philae ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʷʜʨʘ ʢʦʤʝʪʳ. ɼʣʷ ʵʪʦʛʦ ʘʧʧʘʨʘʪ ʜʦʣʞʝʥ ʙʳʣ ʙʳʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʦʜʚʠʞʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʤʫ, ʥʦ ʢʦʤʝʪʘ-ʪʦ ʧʨʠ ʵʪʦʤ ʥʘʭʦʜʠʣʘʩʴ ʚ 300 

ʤʠʣʣʠʦʥʦʚ ʢʠʣʦʤʝʪʨʘʭ ʦʪ ɿʝʤʣʠ ʠ ʜʚʠʛʘʣʘʩʴ ʩ ʢʦʣʦʩʩʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ð 55 000 ʢʠʣʦʤʝʪʨʦʚ ʚ 

ʯʘʩ. ʊʘʢ ʯʪʦ ʘʧʧʘʨʘʪ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳʚʝʩʪʠ ʚ ʪʦʯʥʦʩʪʠ ʥʘ ʪʫ ʦʨʙʠʪʫ, ʧʦ ʢʦʪʦʨʦʡ ʩʣʝʜʦʚʘʣʘ 

ʢʦʤʝʪʘ, ʠ ʧʨʠ ʵʪʦʤ ʨʘʟʦʛʥʘʪʴ ʜʦ ʪʦʯʥʦ ʪʘʢʦʡ ʞʝ ʩʢʦʨʦʩʪʠ. ɼʘʞʝ ʥʘʡʪʠ ʧʦʜʭʦʜʷʱʫʶ ʪʨʘʝʢʪʦʨʠʶ 

ʙʳʣʦ ʩʣʦʞʥʦ; ʩʣʦʞʥʦ ʙʳʣʦ ʠ ʧʦʜʦʙʨʘʪʴ ʧʦʜʭʦʜʷʱʫʶ ʢʦʤʝʪʫ. 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʪʨʘʝʢʪʦʨʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʣʫʯʠʣʘʩʴ ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʥʝʧʨʷʤʦʡ ð 

ʪʦʣʴʢʦ ʢ ɿʝʤʣʝ, ʧʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʦʥ ʚʦʟʚʨʘʱʘʣʩʷ ʪʨʠʞʜʳ. ʕʪʦ ʢʘʢ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʠʟ 

ʃʦʥʜʦʥʘ ʚ ʅʴʶ-ʁʦʨʢ, ʩʣʝʪʘʚ ʜʣʷ ʥʘʯʘʣʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʠʟ ʃʦʥʜʦʥʘ ʚ ʄʦʩʢʚʫ ʠ ʦʙʨʘʪʥʦ. ʅʦ 

ʛʦʨʦʜʘ ʭʦʪʷ ʙʳ ʩʪʦʷʪ ʥʝʧʦʜʚʠʞʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ, ʘ ʚʝʜʴ ʦ ʧʣʘʥʝʪʘʭ ʵʪʦʛʦ ʥʝ ʩʢʘʞʝʰʴ, ʠ ʵʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪ ʜʝʣʦ. ɽʚʨʦʧʝʡʩʢʠʡ ʘʧʧʘʨʘʪ ʥʘʯʘʣ ʩʚʦʝ ʵʧʦʭʘʣʴʥʦʝ ʧʫʪʝʰʝʩʪʚʠʝ ʚ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʨʘʚʠʣʴʥʦʤ, ʥʘ ʥʘʠʚʥʳʡ ʚʟʛʣʷʜ ʥʝʧʦʩʚʷʱʝʥʥʦʛʦ, ʥʘʧʨʘʚʣʝʥʠʠ. ʆʥ ʜʚʠʥʫʣʩʷ ʢ 

ʉʦʣʥʮʫ, ʭʦʪʷ ʢʦʤʝʪʘ-ʤʠʰʝʥʴ ʧʨʠ ʵʪʦʤ ʥʘʭʦʜʠʣʘʩʴ ʜʘʣʝʢʦ ʟʘ ʦʨʙʠʪʦʡ ʄʘʨʩʘ ʠ ʜʚʠʛʘʣʘʩʴ ʦʪ ʥʝʛʦ 

ʧʨʦʯʴ. (ʗ ʥʝ ʠʤʝʶ ʚ ʚʠʜʫ ʧʨʷʤʦ ʢ ʉʦʣʥʮʫ: ʧʨʦʩʪʦ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʉʦʣʥʮʘ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ ʫʤʝʥʴʰʘʣʦʩʴ.) ʆʨʙʠʪʘ Rosetta ʦʙʦʛʥʫʣʘ ʉʦʣʥʮʝ ʠ ʚʥʦʚʴ ʚʝʨʥʫʣʘʩʴ ʢ ɿʝʤʣʝ, ʦʪʢʫʜʘ ʝʝ 

ʰʚʳʨʥʫʣʦ ʥʘ ʚʩʪʨʝʯʫ ʩ ʄʘʨʩʦʤ. ʆʙʦʛʥʫʚ ʄʘʨʩ, ʘʧʧʘʨʘʪ ʦʪʧʨʘʚʠʣʩʷ ʥʘ ʚʪʦʨʫʶ ʚʩʪʨʝʯʫ ʩ ɿʝʤʣʝʡ, 

ʟʘʪʝʤ ʦʙʨʘʪʥʦ ʠ ʩʥʦʚʘ ʟʘ ʦʨʙʠʪʫ ʄʘʨʩʘ. ʂ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʢʦʤʝʪʘ ʥʘʭʦʜʠʣʘʩʴ ʟʘ ʉʦʣʥʮʝʤ ʠ ʙʣʠʞʝ 

ʢ ʥʝʤʫ, ʯʝʤ Rosetta. ʊʨʝʪʴʷ ʚʩʪʨʝʯʘ ʩ ɿʝʤʣʝʡ ʚʥʦʚʴ ʦʪʰʚʳʨʥʫʣʘ ʘʧʧʘʨʘʪ ʚʦʚʥʝ ð ʚ ʧʦʛʦʥʶ ʟʘ 

ʢʦʤʝʪʦʡ, ʢʦʪʦʨʘʷ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʫʥʦʩʠʣʘʩʴ ʦʪ ʉʦʣʥʮʘ ʧʨʦʯʴ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ Rosetta ʚʩʪʨʝʪʠʣʘʩʴ 

ʩ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʝʡ ʮʝʣʴʶ. 

ʅʦ ʧʦʯʝʤʫ ʪʘʢʦʡ ʩʣʦʞʥʳʡ ʤʘʨʰʨʫʪ? ʇʦʯʝʤʫ ɽʂɸ ʧʨʦʩʪʦ ʥʝ ʥʘʧʨʘʚʠʣʦ ʩʚʦʶ ʨʘʢʝʪʫ ʥʘ 

ʢʦʤʝʪʫ ʠ ʥʝ ʩʢʦʤʘʥʜʦʚʘʣʦ ʩʪʘʨʪ? ɼʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʳ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʪʦʧʣʠʚʘ, ʜʘ ʠ ʢ 

ʪʦʤʫ ʤʦʤʝʥʪʫ, ʢʦʛʜʘ ʘʧʧʘʨʘʪ ʜʦʙʨʘʣʩʷ ʙʳ ʜʦ ʥʘʤʝʯʝʥʥʦʡ ʪʦʯʢʠ, ʢʦʤʝʪʘ ʥʘʭʦʜʠʣʘʩʴ ʙʳ ʩʦʚʩʝʤ ʚ 

ʜʨʫʛʦʤ ʤʝʩʪʝ. ɺʤʝʩʪʦ ʵʪʦʛʦ Rosetta ʠʩʧʦʣʥʠʣʘ ʪʱʘʪʝʣʴʥʦ ʩʨʝʞʠʩʩʠʨʦʚʘʥʥʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʪʘʥʝʮ, 

ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʫʩʢʦʨʠʣʘʩʴ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʩʠʣ ʪʷʛʦʪʝʥʠʷ ʉʦʣʥʮʘ, ɿʝʤʣʠ, ʄʘʨʩʘ ʠ 

ʜʨʫʛʠʭ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʪʝʣ. ɽʝ ʤʘʨʰʨʫʪ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ 

ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ, ʙʳʣ ʥʘʮʝʣʝʥ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʢʦʥʦʤʠʶ ʪʦʧʣʠʚʘ. ʂʘʞʜʦʝ ʩʙʣʠʞʝʥʠʝ ʩ 

ɿʝʤʣʝʡ ʠ ʄʘʨʩʦʤ ʧʨʠʜʘʚʘʣʦ ʘʧʧʘʨʘʪʫ ʙʝʩʧʣʘʪʥʦʝ ʫʩʢʦʨʝʥʠʝ ʟʘ ʩʯʝʪ ʵʥʝʨʛʠʠ ʧʣʘʥʝʪʳ. ʈʝʜʢʠʝ ʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʚʢʣʶʯʝʥʠʷ ʯʝʪʳʨʝʭ ʜʚʠʛʘʪʝʣʝʡ ʤʘʣʦʡ ʪʷʛʠ ʫʜʝʨʞʠʚʘʣʠ ʝʛʦ ʥʘ ʢʫʨʩʝ. ɿʘ 

ʵʢʦʥʦʤʠʶ ʪʦʧʣʠʚʘ ʧʨʠʰʣʦʩʴ ʟʘʧʣʘʪʠʪʴ ʪʝʤ, ʯʪʦ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ Rosetta ʜʦʙʠʨʘʣʘʩʴ 10 ʣʝʪ. 

ʆʜʥʘʢʦ ʙʝʟ ʵʪʦʛʦ ʧʨʦʝʢʪ ʦʢʘʟʘʣʩʷ ʙʳ ʩʣʠʰʢʦʤ ʜʦʨʦʛʠʤ ʠ ʩʪʘʨʪʘ ʚʦʦʙʱʝ ʙʳ ʥʝ ʩʣʫʯʠʣʦʩʴ. 

ʇʦʜʦʙʥʳʝ ʪʨʘʝʢʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʢʦʩʤʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʭʦʜʷʪ ʢʨʫʛʘʤʠ, ʪʫʜʘ ʠ ʩʶʜʘ, ʚ 

ʧʦʠʩʢʘʭ ʞʝʣʘʥʥʳʭ ʪʦʣʯʢʦʚ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʧʣʘʥʝʪ ʠ ʣʫʥ, ʩʪʘʣʠ ʦʙʳʯʥʳʤʠ ʜʣʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʧʝʰʠʪʴ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʇʨʦʣʝʪʘʷ ʥʘ ʙʣʠʟʢʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʣʘʥʝʪʳ, ʜʚʠʛʘʶʱʝʡʩʷ ʧʦ ʦʨʙʠʪʝ, ʧʦʟʘʜʠ ʥʝʝ, ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʤʦʞʝʪ 

ʧʦʟʘʠʤʩʪʚʦʚʘʪʴ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʧʣʘʥʝʪʳ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʘ ʧʨʘʱʠ (ʦʬʠʮʠʘʣʴʥʳʡ ʪʝʨʤʠʥ 

çʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʤʘʥʝʚʨè). ʇʣʘʥʝʪʘ ʧʨʠ ʵʪʦʤ ʨʝʘʣʴʥʦ ʟʘʤʝʜʣʷʝʪʩʷ, ʥʦ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʥʘʩʪʦʣʴʢʦ ʤʘʣʦ, ʯʪʦ ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʫʣʦʚʠʪʴ ʜʘʞʝ ʩʘʤʳʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. ɸ ʚʦʪ 

ʘʧʧʘʨʘʪ ʧʦʣʫʯʘʝʪ ʧʨʠʨʘʱʝʥʠʝ ʩʢʦʨʦʩʪʠ ʙʝʟ ʚʩʷʢʠʭ ʟʘʪʨʘʪ ʨʘʢʝʪʥʦʛʦ ʪʦʧʣʠʚʘ[51]. 

ɼʴʷʚʦʣ, ʢʘʢ ʦʙʳʯʥʦ, ʢʨʦʝʪʩʷ ʚ ʜʝʪʘʣʷʭ. ʏʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʪʘʢʫʶ ʪʨʘʝʢʪʦʨʠʶ, ʠʥʞʝʥʝʨʳ 

ʜʦʣʞʥʳ ʫʤʝʪʴ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʜʚʠʞʝʥʠʝ ʚʩʝʭ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʩʭʝʤʝ ʪʝʣ; ʢʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʜʦʚʝʩʪʠ ʘʧʧʘʨʘʪ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ, ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʳʢʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚ 

ʝʜʠʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʠ ʩʦʛʣʘʩʦʚʘʪʴ ʚʩʝ ʝʝ ʜʝʪʘʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ. ʊʘʢ ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ 

ʤʘʨʰʨʫʪʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʤʝʩʴ ʪʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʯʝʨʥʦʡ ʤʘʛʠʠ[52]. ɺʩʝ ʟʘʚʠʩʠʪ ʦʪ ʦʜʥʦʡ 

ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ ʨʦʣʴ ʢʦʪʦʨʦʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʩʤʦʩʘ ʨʝʜʢʦ ʫʢʘʟʳʚʘʶʪ 
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ʭʦʪʷ ʙʳ ʥʘʤʝʢʦʤ, ʥʦ ʙʝʟ ʢʦʪʦʨʦʡ ʥʠʯʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʙʳ ʜʦʙʠʪʴʩʷ. ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ 

ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘʚʦʜʷʪ ʨʘʟʛʦʚʦʨ ʦ çʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʷʭè ʠʣʠ çʘʣʛʦʨʠʪʤʘʭè, 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥʠ ʠʤʝʶʪ ʚ ʚʠʜʫ çʤʘʪʝʤʘʪʠʢʫè, ʥʦ ʣʠʙʦ ʩʣʠʰʢʦʤ ʙʦʷʪʩʷ 

ʫʧʦʤʠʥʘʪʴ ʵʪʦ ʩʣʦʚʦ, ʣʠʙʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʥʦ ʠʩʧʫʛʘʝʪ ʚʘʩ. ʉʫʱʝʩʪʚʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʫʤʥʳʝ 

ʧʨʠʯʠʥʳ ʥʝ ʛʨʫʟʠʪʴ ʯʠʪʘʪʝʣʷ ʩʣʦʞʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʧʦʜʨʦʙʥʦʩʪʷʤʠ, ʥʦ, ʜʝʣʘʷ ʚʠʜ, ʯʪʦ 

ʤʘʪʝʤʘʪʠʢʠ ʚʦʦʙʱʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʤʳ ʦʢʘʟʳʚʘʝʤ ʦʜʥʦʤʫ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʯʝʣʦʚʝʯʝʩʪʚʘ ʦʯʝʥʴ ʧʣʦʭʫʶ ʫʩʣʫʛʫ. 

***  

ɻʣʘʚʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʬʦʢʫʩʦʤ Rosetta ʙʳʣʠ ʤʘʥʝʚʨʳ ʩ ʵʬʬʝʢʪʦʤ ʧʨʘʱʠ. ɺ ʦʩʪʘʣʴʥʦʤ, ʚ 

ʧʝʨʝʨʳʚʘʭ ʤʝʞʜʫ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʚʩʪʨʝʯʘʤʠ, ʘʧʧʘʨʘʪ, ʧʦ ʩʫʱʝʩʪʚʫ, ʜʚʠʛʘʣʩʷ ʧʦ ʩʝʨʠʠ 

ʛʦʤʘʥʥʦʚʩʢʠʭ ʵʣʣʠʧʩʦʚ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʩʪʨʦʠʪʴʩʷ ʥʘ ʦʨʙʠʪʫ ʚʦʢʨʫʛ 67P, ʦʥ ʩʣʝʜʦʚʘʣ ʧʦ 

ʙʣʠʟʣʝʞʘʱʝʤʫ ʵʣʣʠʧʩʫ ʚʦʢʨʫʛ ʉʦʣʥʮʘ. ʅʦ ʝʩʪʴ ʝʱʝ ʦʜʠʥ, ʢʫʜʘ ʙʦʣʝʝ ʠʥʪʨʠʛʫʶʱʠʡ ʬʦʢʫʩ, 

ʢʦʪʦʨʳʡ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʤʝʥʷʝʪ ʜʝʣʦ ʠ ʧʨʦʠʟʚʦʜʠʪ ʨʝʚʦʣʶʮʠʶ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʞʧʣʘʥʝʪʥʳʭ 

ʪʨʘʝʢʪʦʨʠʡ. ʂʘʢ ʥʠ ʧʦʨʘʟʠʪʝʣʴʥʦ, ʦʥ ʦʩʥʦʚʘʥ ʥʘ ʭʘʦʩʝ. 

ʂʘʢ ʷ ʦʙʲʷʩʥʠʣ ʚ ʛʣʘʚʝ 9, ʭʘʦʩ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʢʨʘʩʠʚʦʝ ʩʣʦʚʦ ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʣʶʙʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʠʣʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʕʪʦ ʧʦʚʝʜʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʢʘʞʝʪʩʷʩʣʫʯʘʡʥʳʤ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʫʧʨʘʚʣʷʝʪʩʷ ʩʢʨʳʪʦʡ ʩʠʩʪʝʤʦʡ 

ʢʦʥʢʨʝʪʥʳʭ ʜʝʪʝʨʤʠʥʠʩʪʩʢʠʭ ʧʨʘʚʠʣ. ɼʣʷ ʥʝʙʝʩʥʳʭ ʪʝʣ ʵʪʠʤʠ ʧʨʘʚʠʣʘʤʠ ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʳ 

ʜʚʠʞʝʥʠʷ ʠ ʛʨʘʚʠʪʘʮʠʠ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʵʪʠ ʧʨʘʚʠʣʘ ʥʝ ʦʩʦʙʝʥʥʦ ʧʦʤʦʛʘʶʪ, ʧʦʪʦʤʫ ʯʪʦ 

ʦʩʥʦʚʥʦʡ ʚʳʚʦʜ ʠʟ ʥʠʭ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʭʘʦʪʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʉʫʱʝʩʪʚʫʝʪ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ, ʟʘ ʢʦʪʦʨʳʤ ʣʶʙʦʝ 

ʧʨʝʜʩʢʘʟʘʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʙʫʜʝʪ ʟʘʪʦʧʣʝʥʦ ʥʘʢʦʧʣʝʥʠʝʤ ʥʝʠʟʙʝʞʥʳʭ ʢʨʦʭʦʪʥʳʭ ʦʰʠʙʦʢ ʚ 

ʠʟʤʝʨʝʥʠʠ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ. ɿʘ ʛʦʨʠʟʦʥʪʦʤ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʥʠʯʝʛʦ ʥʝʣʴʟʷ ʛʘʨʘʥʪʠʨʦʚʘʪʴ. 

ʊʘʢ ʯʪʦ ʭʘʦʩ ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʭʦʨʦʰʝʡ ʰʪʫʢʦʡ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚʦʟʨʘʞʝʥʠʡ ʧʨʦʪʠʚ ʪʝʦʨʠʠ ʭʘʦʩʘ ʙʳʣʦ ʪʦ, ʯʪʦ, ʧʦʩʢʦʣʴʢʫ 

ʭʘʦʩ ʥʝʧʨʝʜʩʢʘʟʫʝʤ, ʦʥ ʟʘʪʨʫʜʥʷʝʪ ʯʝʣʦʚʝʢʫ ʧʦʟʥʘʥʠʝ ʧʨʠʨʦʜʳ. ʂʘʢʦʡ ʩʤʳʩʣ ʚ ʪʝʦʨʠʠ, ʢʦʪʦʨʘʷ 

ʪʦʣʴʢʦ ʚʩʝ ʫʩʣʦʞʥʷʝʪ? ʆʥʘ ʥʝ ʧʨʦʩʪʦ ʙʝʩʧʦʣʝʟʥʘ, ʦʥʘ ʭʫʞʝ! ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʪʝ, ʢʪʦ ʚʳʜʚʠʛʘʣ ʵʪʦ 

ʚʦʟʨʘʞʝʥʠʝ, ʩʯʠʪʘʣʠ, ʯʪʦ ʧʨʠʨʦʜʘ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʜʦʣʞʥʘ ʯʫʜʝʩʥʳʤ ʦʙʨʘʟʦʤ ʨʝʦʨʛʘʥʠʟʦʚʘʪʴ 

ʩʝʙʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʭʘʦʩʘ ʠ ʧʦʤʦʯʴ ʥʘʤ ʚʳʡʪʠ ʠʟ ʪʨʫʜʥʦʡ ʩʠʪʫʘʮʠʠ. ʀʣʠ ʯʪʦ ʝʩʣʠ ʙʳ ʤʳ ʥʝ 

ʟʘʤʝʪʠʣʠ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳ, ʦʥʠ ʚʤʝʩʪʦ ʵʪʦʛʦ ʩʪʘʣʠ ʙʳ ʧʨʝʜʩʢʘʟʫʝʤʳʤʠ. 

ʄʠʨ ʫʩʪʨʦʝʥ ʥʝ ʪʘʢ. ʆʥ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʩʪʨʝʤʠʪʩʷ ʫʛʦʞʜʘʪʴ ʯʝʣʦʚʝʢʫ. ɿʘʜʘʯʘ ʥʘʫʯʥʳʭ ʪʝʦʨʠʡ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʥʘʤ ʧʦʥʷʪʴ ʧʨʠʨʦʜʫ; ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ 

ʧʨʠʨʦʜʦʡ ð ʚʩʝʛʦ ʣʠʰʴ ʧʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ, ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ 

ʮʝʣʴʶ. ʄʳ ʟʥʘʝʤ, ʢ ʧʨʠʤʝʨʫ, ʯʪʦ ʷʜʨʦ ɿʝʤʣʠ ʩʦʩʪʦʠʪ ʠʟ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʞʝʣʝʟʘ, ʪʘʢ ʯʪʦ ʧʦʧʘʩʪʴ 

ʪʫʜʘ (ʜʘʞʝ ʧʨʠ ʧʦʤʦʱʠ ʘʚʪʦʥʦʤʥʦʛʦ ʙʫʨʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ) ʩʝʨʴʝʟʥʳʭ ʰʘʥʩʦʚ ʫ ʥʘʩ ʥʝʪ. ʏʪʦ ʟʘ 

ʛʣʫʧʘʷ ʪʝʦʨʠʷ! ʂʘʢ ʙʝʩʩʤʳʩʣʝʥʥʦ! ɺʩʝ ʚʝʨʥʦ, ʚʦʪ ʪʦʣʴʢʦ ð ʧʨʦʩʪʠʪʝ! ð ʵʪʦ ʧʨʘʚʜʘ. ʍʦʪʷ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʵʪʘ ʪʝʦʨʠʷ ʧʦʣʝʟʥʘ: ʦʥʘ ʧʦʤʦʛʘʝʪ ʦʙʲʷʩʥʠʪʴ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ, ʘ ʦʥʦ ʥʠ ʤʥʦʛʦ ʥʠ 

ʤʘʣʦ ʧʦʤʦʛʘʝʪ ʥʘʤ ʚʳʞʠʪʴ, ʟʘʱʠʱʘʷ ʦʪ ʠʟʣʫʯʝʥʠʷ. 

ʊʦʯʥʦ ʪʘʢ ʞʝ ʦʩʥʦʚʥʦʡ ʩʤʳʩʣ ʪʝʦʨʠʠ ʭʘʦʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʭʘʦʩ ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʧʨʠʨʦʜʝ. ɺ ʧʦʜʭʦʜʷʱʠʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʦʥ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦ ʪʘʢʠʤ ʞʝ 

ʥʝʠʟʙʝʞʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ, ʢʘʢ ʠ ʪʝ ʯʫʜʝʩʥʳʝ ʧʨʦʩʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʨʦʜʝ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʦʨʙʠʪ, ʢʦʪʦʨʳʝ ʜʘʣʠ ʥʘʯʘʣʴʥʳʡ ʪʦʣʯʦʢ ʥʘʫʯʥʦʡ ʨʝʚʦʣʶʮʠʠ. ɸ 

ʧʦʩʢʦʣʴʢʫ ʭʘʦʩ ʠʤʝʝʪ ʤʝʩʪʦ, ʤʳ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ. ɼʘʞʝ ʝʩʣʠ ʝʜʠʥʩʪʚʝʥʥʦʝ, 

ʜʣʷ ʯʝʛʦ ʤʳ ʤʦʛʣʠ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʦʨʠʶ ʭʘʦʩʘ, ð ʵʪʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʣʶʜʝʡ ʦ ʚʦʟʤʦʞʥʦʤ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʤ ʧʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʦʩʪʳʭ ʧʨʘʚʠʣʘʭ, ʵʪʫ ʪʝʦʨʠʶ ʩʪʦʠʣʦ ʙʳ 

ʠʟʫʯʠʪʴ. ʆʥʘ ʠʟʙʘʚʠʣʘ ʙʳ ʥʘʩ ʦʪ ʧʦʠʩʢʘ ʥʝʩʫʱʝʩʪʚʫʶʱʠʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ, ʢʘʢ 

ʤʳ ʧʦ ʥʝʟʥʘʥʠʶ ʩʯʠʪʘʣʠ ʙʳ, ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʥʘʙʣʶʜʘʝʤʳʭ ʥʝʨʝʛʫʣʷʨʥʦʩʪʝʡ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʫ ʪʝʦʨʠʠ ʭʘʦʩʘ ʝʩʪʴ ʠ ʙʦʣʝʝ ʧʦʣʝʟʥʳʝ ʩʣʝʜʩʪʚʠʷ. ʇʦʩʢʦʣʴʢʫ ʭʘʦʩ ʧʦʨʦʞʜʘʝʪʩʷ 

ʧʨʘʚʠʣʘʤʠ, ʤʳ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʘʦʩ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʧʨʘʚʠʣʘ, ʧʨʦʚʝʨʠʪʴ ʠʭ ʠ ʩʜʝʣʘʪʴ 

ʠʟ ʥʠʭ ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʳʚʦʜʳ. ʇʨʠʨʦʜʘ ʯʘʩʪʦ ʚʝʜʝʪ ʩʝʙʷ ʭʘʦʪʠʯʝʩʢʠ, ʧʦʵʪʦʤʫ ʥʘʤ ʩʪʦʠʪ 

ʧʨʠʣʦʞʠʪʴ ʫʩʠʣʠʷ ʠ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢ ʜʝʡʩʪʚʫʝʪ ʭʘʦʩ. ʅʦ ʠʩʪʠʥʘ ʝʱʝ ʙʦʣʝʝ ʧʦʟʠʪʠʚʥʘ. ʍʘʦʩ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʙʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʫ ʙʘʙʦʯʢʠ. ʅʝʙʦʣʴʰʠʝ ʥʘʯʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʚʳʟʚʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʦʩʤʦʪʨʠʤ ʥʘ ʵʪʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. ʇʨʝʜʧʦʣʦʞʠʤ, ʚʘʤ ʥʫʞʥʦ ʚʳʟʚʘʪʴ 

ʫʨʘʛʘʥ. ʉʦʛʣʘʩʠʪʝʩʴ, ʩʣʦʞʥʝʡʰʘʷ ʟʘʜʘʯʘ. ʅʦ, ʢʘʢ ʫʢʘʟʳʚʘʣ ʊʝʨʨʠ ʇʨʘʪʯʝʪʪ ʚ ʢʥʠʛʝ çʀʥʪʝʨʝʩʥʳʝ 
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ʚʨʝʤʝʥʘè, ʚʩʝ, ʯʪʦ ʚʘʤ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ, ʵʪʦ ʥʘʡʪʠ ʧʦʜʭʦʜʷʱʫʶ ʙʘʙʦʯʢʫ ʠé ʩʜʝʣʘʪʴ ʪʘʢ, 

ʯʪʦʙʳ ʦʥʘ ʚʟʤʘʭʥʫʣʘ ʢʨʳʣʴʷʤʠ. 

ʕʪʦ ʠ ʝʩʪʴ ʭʘʦʩ ð ʥʝ ʧʨʝʧʷʪʩʪʚʠʝ, ʘ ʥʝʦʙʳʯʘʡʥʦ ʵʬʬʝʢʪʠʚʥʘʷ ʬʦʨʤʘ ʫʧʨʘʚʣʝʥʠʷ. ɽʩʣʠ ʙʳ ʤʳ 

ʤʦʛʣʠ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʫ ʵʬʬʝʢʪ ʙʘʙʦʯʢʠ, ʤʳ 

ʧʦʣʫʯʠʣʠ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʦʜʠʪʴ ʭʘʦʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚ ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʧʦʤʦʱʠ 

ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʭ ʫʩʠʣʠʡ. ʄʳ ʥʘʫʯʠʣʠʩʴ ʙʳ ʩʚʝʨʛʘʪʴ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʥʘʯʠʥʘʪʴ ʚʦʡʥʳ ʦʜʥʠʤ 

ʜʚʠʞʝʥʠʝʤ ʧʘʣʴʮʘ. ʅʝʚʝʨʦʷʪʥʦ? ɼʘ, ʥʦ ʚʩʧʦʤʥʠʪʝ ʉʘʨʘʝʚʦ. ɺ ʧʦʜʭʦʜʷʱʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ 

ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʘʣʴʮʘ ʥʘ ʩʧʫʩʢʦʚʦʤ ʢʨʶʯʢʝ ʧʠʩʪʦʣʝʪʘ[53]. 

ɿʘʜʘʯʘ ʤʥʦʛʠʭ ʪʝʣ ʚ ʘʩʪʨʦʥʦʤʠʠ ʥʦʩʠʪ ʭʘʦʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʬʬʝʢʪʘ 

ʙʘʙʦʯʢʠ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʠʟʤʝʥʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 

ʧʦʯʪʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʘʢʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ. ʄʳ ʤʦʛʣʠ ʙʳ, ʢ ʧʨʠʤʝʨʫ, ʩʪʦʣʢʥʫʪʴ ʧʦʯʪʠ 

ʚʳʨʘʙʦʪʘʚʰʠʡ ʩʚʦʡ ʨʝʩʫʨʩ ʣʫʥʥʳʡ ʟʦʥʜ ʩ ʝʛʦ ʧʦʩʣʝʜʥʝʡ ʦʢʦʣʦʣʫʥʥʦʡ ʦʨʙʠʪʳ ʠ ʦʪʧʨʘʚʠʪʴ ʝʛʦ 

ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʢʘʢʫʶ-ʥʠʙʫʜʴ ʢʦʤʝʪʫ. ʊʘʢʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʪʦʞʝ ʢʘʞʝʪʩʷ ʥʝʚʝʨʦʷʪʥʦʡ, ʥʦ ʚ 

ʧʨʠʥʮʠʧʝ ʵʬʬʝʢʪ ʙʘʙʦʯʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʦʩʦʙʝʥ ʠ ʥʘ ʪʘʢʦʝ[54]. 

ɻʜʝ ʞʝ ʟʜʝʩʴ ʟʘʩʘʜʘ? (ʆʥʘ ʚʩʝʛʜʘ ʝʩʪʴ. ɹʝʩʧʣʘʪʥʦʛʦ ʩʳʨʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.) 

ʆʪʳʩʢʘʪʴ ʧʦʜʭʦʜʷʱʫʶ ʙʘʙʦʯʢʫ. 

***  

 
ʆʨʙʠʪʫ ɿʝʤʣʠ ʩ ʦʨʙʠʪʦʡ ʚʦʢʨʫʛ ʥʫʞʥʦʛʦ ʥʘʤ ʤʠʨʘ ʩʚʷʟʳʚʘʝʪ ʵʣʣʠʧʩ ɻʦʤʘʥʥʘ, ʠ ʩ 

ʥʝʙʦʣʴʰʠʤʠ ʜʦʨʘʙʦʪʢʘʤʠ ʦʥ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʤ ʚʳʙʦʨʦʤ ʜʣʷ ʧʠʣʦʪʠʨʫʝʤʳʭ 

ʧʨʦʛʨʘʤʤ. ɽʩʣʠ ʚʳ ʧʝʨʝʚʦʟʠʪʝ ʭʨʫʧʢʠʡ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʛʨʫʟ (ʣʶʜʝʡ), ʚʘʤ ʥʫʞʥʦ ʧʦʙʳʩʪʨʝʝ 

ʜʦʙʨʘʪʴʩʷ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ. ʆʜʥʘʢʦ ʝʩʣʠ ʚʨʝʤʷ ʚ ʜʦʨʦʛʝ ʥʝ ʩʘʤʦʝ ʚʘʞʥʦʝ ʜʣʷ ʚʘʩ, ʪʦ 

ʩʫʱʝʩʪʚʫʶʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʘʨʰʨʫʪʳ, ʥʘ ʢʦʪʦʨʳʝ ʫʭʦʜʠʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʥʦ ʤʝʥʴʰʝ ʪʦʧʣʠʚʘ. 

ʏʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʬʬʝʢʪʦʤ ʙʘʙʦʯʢʠ, ʥʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʠʩʪʦʯʥʠʢ ʭʘʦʩʘ. ʕʣʣʠʧʩ ɻʦʤʘʥʥʘ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʦʨʙʠʪ ʚ ʩʠʩʪʝʤʘʭ ʜʚʫʭ ʪʝʣ (ʦʜʠʥ ʵʣʣʠʧʩ ʠ ʜʚʝ ʦʢʨʫʞʥʦʩʪʠ), 

ʩʦʩʪʳʢʦʚʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ; ʧʝʨʝʭʦʜ ʘʧʧʘʨʘʪʘ ʩ ʦʨʙʠʪʳ ʥʘ ʦʨʙʠʪʫ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʤʦʱʠ 

ʠʤʧʫʣʴʩʦʚ, ʚʳʜʘʚʘʝʤʳʭ ʨʘʢʝʪʥʳʤ ʜʚʠʛʘʪʝʣʝʤ. ʅʦ ʚ ʟʘʜʘʯʝ ʜʚʫʭ ʪʝʣ ʥʝʪ ʭʘʦʩʘ. ɻʜʝ ʞʝ ʥʘʤ ʥʘʡʪʠ 

ʦʨʙʠʪʘʣʴʥʳʡ ʭʘʦʩ? ɺ ʟʘʜʘʯʝ ʪʨʝʭ ʪʝʣ. ʊʘʢ ʯʪʦ ʥʘʤ ʥʫʞʥʦ ʜʫʤʘʪʴ ʦ ʪʦʤ, ʯʪʦʙʳ ʩʦʩʪʳʢʦʚʘʪʴ 

ʤʝʞʜʫ ʩʦʙʦʡ ʫʯʘʩʪʢʠ ʦʨʙʠʪ ʩ ʫʯʘʩʪʠʝʤ ʪʨʝʭ ʪʝʣ. ʄʦʞʥʦ, ʢʦʥʝʯʥʦ, ʜʦʙʘʚʠʪʴ ʠ ʦʙʳʯʥʳʝ ʫʯʘʩʪʢʠ 

ʜʣʷ ʩʠʩʪʝʤʳ ʜʚʫʭ ʪʝʣ, ʝʩʣʠ ʦʥʠ ʙʫʜʫʪ ʧʦʣʝʟʥʳ, ʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʠʤʠ ʥʝ ʩʣʝʜʫʝʪ. 

ɺ ʢʦʥʮʝ 1960-ʭ ʛʦʜʦʚ ʏʘʨʣʴʟ ʂʦʥʣʠ ʠ ʈʠʯʘʨʜ ʄʘʢʛʠʭʠ ʫʢʘʟʘʣʠ, ʯʪʦ ʢʘʞʜʘʷ ʪʘʢʘʷ ʪʨʘʝʢʪʦʨʠʷ 

ʦʢʨʫʞʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʪʨʫʙʦʢ, ʚʣʦʞʝʥʥʳʭ ʦʜʥʘ ʚ ʜʨʫʛʫʶ. ʂʘʞʜʘʷ ʪʨʫʙʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʦʥʢʨʝʪʥʦʤʫ ʟʥʘʯʝʥʠʶ ʩʢʦʨʦʩʪʠ; ʯʝʤ ʜʘʣʴʰʝ ʦʪ ʦʧʪʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʪʝʤ ʰʠʨʝ ʪʨʫʙʢʘ. ʅʘ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʣʶʙʦʡ ʢʦʥʢʨʝʪʥʦʡ ʪʨʫʙʢʠ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʧʦʩʪʦʷʥʥʘ. ʀʟ ʵʪʦʡ ʧʨʦʩʪʦʡ ʠʜʝʠ ʩʣʝʜʫʝʪ 

ʦʜʥʘ ʟʘʤʝʯʘʪʝʣʴʥʘʷ ʚʝʱʴ. ʏʪʦʙʳ ʜʦʙʨʘʪʴʩʷ ʜʦ ʠʥʦʛʦ ʤʠʨʘ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʩʤʳʩʣʝ ʟʘʪʨʘʪ ʪʦʧʣʠʚʘ 

ʩʧʦʩʦʙʦʤ, ʥʫʞʥʦ ʜʚʠʛʘʪʴʩʷ ʧʦ ʪʨʫʙʢʝ. 

 
ʇʣʘʥʝʪʳ, ʣʫʥʳ, ʘʩʪʝʨʦʠʜʳ ʠ ʢʦʤʝʪʳ ʩʚʷʟʳʚʘʝʪ ʤʝʞʜʫ ʩʦʙʦʡ ʮʝʣʘʷ ʩʝʪʴ ʪʘʢʠʭ ʪʨʫʙʦʢ. ʕʪʠ 

ʪʨʫʙʢʠʩʫʱʝʩʪʚʦʚʘʣʠ ʪʘʤ ʚʩʝʛʜʘ, ʥʦ ʫʚʠʜʝʪʴ ʠʭ ʤʦʞʥʦ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʛʣʘʟʦʤ, ʘ ʠʭ 

ʩʪʝʥʢʠ ð ʵʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ. ɽʩʣʠ ʙʳ ʤʳ ʤʦʛʣʠ ʚʠʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ 

ʠʟʤʝʥʯʠʚʳʡ ʣʘʥʜʰʘʬʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ, ʫʧʨʘʚʣʷʶʱʠʭ ʜʚʠʞʝʥʠʝʤ ʧʣʘʥʝʪ, ʪʦ ʤʳ ʫʚʠʜʝʣʠ 

ʙʳ, ʢʘʢ ʵʪʠ ʪʨʫʙʢʠ ʢʨʫʞʘʪ ʚʤʝʩʪʝ ʩ ʧʣʘʥʝʪʘʤʠ ʚ ʠʭ ʤʝʜʣʝʥʥʦʤ ʚʝʣʠʯʝʩʪʚʝʥʥʦʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ 

ʪʘʥʮʝ. ʅʦ ʤʳ ʩʝʛʦʜʥʷ ʟʥʘʝʤ, ʯʪʦ ʵʪʦʪ ʪʘʥʝʮ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ. 

ɺʦʪ, ʢ ʧʨʠʤʝʨʫ, ʆʪʝʨʤʘ ð ʢʦʤʝʪʘ, ʞʠʚʫʱʘʷ ʥʝ ʧʦ ʧʨʘʚʠʣʘʤ. ʉʪʦ ʣʝʪ ʥʘʟʘʜ 

ʦʨʙʠʪʘ ʢʦʤʝʪʳ ʆʪʝʨʤʳ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʨʙʠʪʳ ʖʧʠʪʝʨʘ. ɿʘʪʝʤ, ʧʦʩʣʝ 

ʩʙʣʠʞʝʥʠʷ ʩ ʖʧʠʪʝʨʦʤ, ʝʝ ʦʨʙʠʪʘ ʧʝʨʝʤʝʩʪʠʣʘʩʴ ʚʥʫʪʨʴ ʦʨʙʠʪʳ ʧʣʘʥʝʪʳ. ɿʘʪʝʤ ʵʪʘ ʢʦʤʝʪʘ 

ʚʥʦʚʴ ʧʝʨʝʢʣʶʯʠʣʘʩʴ ʥʘ ʚʥʝʰʥʶʶ ʦʨʙʠʪʫ. ʆʪʝʨʤʘ ʠ ʜʘʣʴʰʝ ʙʫʜʝʪ ʢʘʞʜʳʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʣʝʪ ʤʝʥʷʪʴ ʚʥʫʪʨʝʥʥʶʶ ʦʨʙʠʪʫ ʥʘ ʚʥʝʰʥʶʶ ʠ ʦʙʨʘʪʥʦ ð ʠ ʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʘ ʥʘʨʫʰʘʝʪ ʟʘʢʦʥʳ 

ʅʴʶʪʦʥʘ; ʥʘʧʨʦʪʠʚ, ʦʥʘ ʩʪʨʦʛʦ ʧʦʜʯʠʥʷʝʪʩʷ ʠʤ. ʆʨʙʠʪʘ ʆʪʝʨʤʳ ʣʝʞʠʪ ʚʥʫʪʨʠ ʜʚʫʭ ʪʨʫʙʦʢ, 

ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦʟʣʝ ʖʧʠʪʝʨʘ. ʆʜʥʘ ʠʟ ʪʨʫʙʦʢ ʚʥʫʪʨʠ ʦʨʙʠʪʳ ʖʧʠʪʝʨʘ, ʜʨʫʛʘʷ ð 

ʩʥʘʨʫʞʠ. ʇʨʦʭʦʜʷ ʯʝʨʝʟ ʨʘʟʚʠʣʢʫ, ʢʦʤʝʪʘ ʤʦʞʝʪ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʩ ʦʜʥʦʡ ʪʨʫʙʢʠ ʥʘ ʜʨʫʛʫʶ ʠʣʠ 

ʥʝ ʧʝʨʝʢʣʶʯʠʪʴʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʦʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʶʧʠʪʝʨʠʘʥʩʢʦʛʦ ʠ ʩʦʣʥʝʯʥʦʛʦ 

ʪʷʛʦʪʝʥʠʷ. ʆʜʥʘʢʦ, ʧʦʧʘʚ ʚ ʦʜʥʫ ʠʟ ʪʨʫʙʦʢ, ʢʦʤʝʪʘ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘʧʝʨʪʘ ʚ ʥʝʡ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʚʥʦʚʴ ʥʝ ʚʝʨʥʝʪʩʷ ʢ ʨʘʟʚʠʣʢʝ. ʇʦʜʦʙʥʦ ʧʦʝʟʜʫ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʚʩʝʛʜʘ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʨʝʣʴʩʘʭ, ʥʦ 

ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʤʘʨʰʨʫʪ ʠ ʧʝʨʝʡʪʠ ʥʘ ʜʨʫʛʦʡ ʧʫʪʴ, ʝʩʣʠ ʢʪʦ-ʥʠʙʫʜʴ ʧʝʨʝʚʝʜʝʪ ʩʪʨʝʣʢʫ, ʆʪʝʨʤʘ 

ʧʦʣʴʟʫʝʪʩʷ ʥʝʢʦʪʦʨʦʡ, ʭʦʪʷ ʠ ʥʝʙʦʣʴʰʦʡ, ʩʚʦʙʦʜʦʡ ʚʳʙʦʨʘ ʤʘʨʰʨʫʪʘ. 

***  

ɺ ʚʠʢʪʦʨʠʘʥʩʢʫʶ ʵʧʦʭʫ ʩʪʨʦʠʪʝʣʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʚ ʠʭ ʜʝʣʝ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʘ. ʆʥʠ ʧʨʦʢʣʘʜʳʚʘʣʠ ʩʪʘʣʴʥʳʝ ʧʫʪʠ ʧʦ 

ʜʦʣʠʥʘʤ ʠ ʚʜʦʣʴ ʧʨʠʨʦʜʥʳʭ ʛʦʨʠʟʦʥʪʘʣʝʡ; ʦʥʠ ʧʨʦʢʘʧʳʚʘʣʠ ʚ ʭʦʣʤʘʭ ʪʫʥʥʝʣʠ, ʯʪʦʙʳ ʥʝ 

ʟʘʩʪʘʚʣʷʪʴ ʧʦʝʟʜ ʚʟʙʠʨʘʪʴʩʷ ʥʘ ʭʦʣʤ, ʘ ʟʘʪʝʤ ʩʧʫʩʢʘʪʴʩʷ ʩ ʥʝʛʦ. ʇʦʜʲʝʤ ʥʘ ʭʦʣʤ ð ʨʘʙʦʪʘ 

ʧʨʦʪʠʚ ʩʠʣʳ ʪʷʞʝʩʪʠ ð ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ. ʕʪʠ ʟʘʪʨʘʪʳ ʩʢʘʟʳʚʘʶʪʩʷ ʚ 

ʧʦʚʳʰʝʥʥʦʤ ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʦʠʪ ʜʝʥʝʛ. ʊʦ ʞʝ ʩʘʤʦʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʚ 

ʤʝʞʧʣʘʥʝʪʥʳʭ ʧʫʪʝʰʝʩʪʚʠʷʭ, ʪʦʣʴʢʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ ʚ ʢʦʩʤʦʩʝ ʤʝʥʷʝʪʩʷ ʩ ʜʚʠʞʝʥʠʝʤ 

ʧʣʘʥʝʪ. ɺ ʥʝʤ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʠʟʤʝʨʝʥʠʡ, ʯʝʤ ʪʝ ʜʚʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʦʣʦʞʝʥʠʝ ʧʦʝʟʜʘ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʚʝ ʢʦʥʢʨʝʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥʳ: ʧʦʣʦʞʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ. ʂʦʩʤʠʯʝʩʢʠʡ 
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ʘʧʧʘʨʘʪ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʣʘʥʜʰʘʬʪʫ, ʠʤʝʶʱʝʤʫ ʥʝ ʜʚʘ ʠʟʤʝʨʝʥʠʷ, ʘ ʰʝʩʪʴ. 

ʊʨʫʙʢʠ ʠ ʠʭ ʨʘʟʚʠʣʢʠ ð ʦʩʦʙʳʝ ʯʝʨʪʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʧʨʠʨʦʜʥʦʤ ʣʘʥʜʰʘʬʪʝ ʝʩʪʴ ʭʦʣʤʳ ʠ ʜʦʣʠʥʳ. ʏʪʦʙʳ ʟʘʙʨʘʪʴʩʷ ʥʘ ʭʦʣʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʪʨʘʪʠʪʴ ʵʥʝʨʛʠʶ, ʥʦ ʧʦʝʟʜ ʤʦʞʝʪ ʠ ʥʘʙʨʘʪʴ ʵʥʝʨʛʠʶ, ʩʢʘʪʠʚʰʠʩʴ ʩ ʭʦʣʤʘ ʚ ʜʦʣʠʥʫ. ɿʜʝʩʴ ʚ 

ʜʝʡʩʪʚʠʝ ʚʩʪʫʧʘʶʪ ʜʚʘ ʪʠʧʘ ʵʥʝʨʛʠʠ. ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʦʧʨʝʜʝʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʵʥʝʨʛʠʶ ʧʦʝʟʜʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʡ ʧʨʦʷʚʣʷʝʪʩʷ ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ. ɽʱʝ ʩʫʱʝʩʪʚʫʝʪ ʢʠʥʝʪʠʯʝʩʢʘʷ 

ʵʥʝʨʛʠʷ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʢʦʨʦʩʪʠ. ʂʦʛʜʘ ʧʦʝʟʜ ʢʘʪʠʪʩʷ ʩ ʛʦʨʢʠ ʠ ʫʩʢʦʨʷʝʪʩʷ, ʦʥ ʪʝʤ 

ʩʘʤʳʤ ʦʙʤʝʥʠʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ʥʘ ʢʠʥʝʪʠʯʝʩʢʫʶ. ʂʦʛʜʘ ʦʥ ʚʟʙʠʨʘʝʪʩʷ ʥʘ ʭʦʣʤ ʠ 

ʟʘʤʝʜʣʷʝʪʩʷ, ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʳʡ ʦʙʤʝʥ. ʇʦʣʥʘʷ ʵʥʝʨʛʠʷʧʦʝʟʜʘ ʧʦʩʪʦʷʥʥʘ, ʪʘʢ ʯʪʦ ʜʚʠʞʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ. ʆʜʥʘʢʦ ʫ ʧʦʝʟʜʦʚ ʠʤʝʝʪʩʷ ʪʨʝʪʠʡ 

ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ: ʪʦʧʣʠʚʦ. ʉʞʠʛʘʷ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʠʣʠ ʠʩʧʦʣʴʟʫʷ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʧʦʝʟʜ 

ʤʦʞʝʪ ʚʟʦʙʨʘʪʴʩʷ ʥʘ ʛʦʨʢʫ ʠʣʠ ʫʩʢʦʨʠʪʴʩʷ, ʫʭʦʜʷ ʧʨʠ ʵʪʦʤ ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʡ, çʩʚʦʙʦʜʥʦʡè 

ʪʨʘʝʢʪʦʨʠʠ. ɺ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʜʦʣʞʥʘ ʦʩʪʘʚʘʪʴʩʷ ʥʝʠʟʤʝʥʥʦʡ, ʥʦ ʦʙʦ 

ʚʩʝʤ ʦʩʪʘʣʴʥʦʤ ʤʦʞʥʦ ʜʦʛʦʚʦʨʠʪʴʩʷ. 

ʇʨʠʤʝʨʥʦ ʪʘʢ ʞʝ ʦʙʩʪʦʠʪ ʜʝʣʦ ʩ ʢʦʩʤʠʯʝʩʢʠʤʠ ʘʧʧʘʨʘʪʘʤʠ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʣʷ ʉʦʣʥʮʘ, 

ʧʣʘʥʝʪ ʠ ʜʨʫʛʠʭ ʪʝʣ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ. ʉʢʦʨʦʩʪʴ ʘʧʧʘʨʘʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʝʛʦ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ɸ ʝʛʦ ʜʚʠʞʠʪʝʣʴ ð ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʧʨʦʠʟʚʦʣʴʥʦ ʚʢʣʶʯʘʪʴ ʠ ʚʳʢʣʶʯʘʪʴ. ʕʥʝʨʛʠʷ ʟʜʝʩʴ ʠʛʨʘʝʪ ʪʫ ʞʝ ʨʦʣʴ, ʯʪʦ ʚʳʩʦʪʘ ʚ 

ʟʝʤʥʦʤ ʣʘʥʜʰʘʬʪʝ, ʘ ʪʨʘʝʢʪʦʨʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʦʝʛʦ ʨʦʜʘ 

ʛʦʨʠʟʦʥʪʘʣʴ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʝʛʦ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ, ʯʪʦ 

ʚʘʤ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʚʩʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʜʥʦʡ ʛʦʨʠʟʦʥʪʘʣʠ: ʚʳ ʤʦʞʝʪʝ ʩʞʝʯʴ ʥʝʢʦʪʦʨʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʥʘ ʜʨʫʛʫʶ ʛʦʨʠʟʦʥʪʘʣʴ, ʩʜʚʠʥʫʚʰʠʩʴ ʧʨʠ ʵʪʦʤ çʚʚʝʨʭ ʧʦ 

ʩʢʣʦʥʫè ʠʣʠ çʚʥʠʟ ʧʦ ʩʢʣʦʥʫè. 

ʌʦʢʫʩ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʵʪʦ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ. ʀʥʞʝʥʝʨʳ-ʞʝʣʝʟʥʦʜʦʨʦʞʥʠʢʠ 

ʚʠʢʪʦʨʠʘʥʩʢʦʡ ʵʧʦʭʠ ʭʦʨʦʰʦ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʚ ʟʝʤʥʦʤ ʣʘʥʜʰʘʬʪʝ ʝʩʪʴ ʦʩʦʙʳʝ ʯʝʨʪʳ ð ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʚʝʨʰʠʥʘ ʭʦʣʤʘ, ʜʥʦ ʜʦʣʠʥʳ, ʩʝʜʣʦʚʠʜʥʘʷ ʛʝʦʤʝʪʨʠʷ ʛʦʨʥʦʛʦ ʧʝʨʝʚʘʣʘ. ʕʪʠ ʯʝʨʪʳ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳ: ʦʥʠ ʦʙʨʘʟʫʶʪ ʩʚʦʝʛʦ ʨʦʜʘ ʩʢʝʣʝʪ, ʦʩʥʦʚʫ ʦʙʱʝʡ ʛʝʦʤʝʪʨʠʠ ʛʦʨʠʟʦʥʪʘʣʝʡ. 

ʂ ʧʨʠʤʝʨʫ, ʚʙʣʠʟʠ ʣʶʙʦʡ ʚʝʨʰʠʥʳ ʛʦʨʠʟʦʥʪʘʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʤʢʥʫʪʳʝ ʢʨʠʚʳʝ. ʅʘ 

ʚʝʨʰʠʥʝ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʧʨʠʥʠʤʘʝʪ ʣʦʢʘʣʴʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʥʘ ʜʥʝ ʜʦʣʠʥʳ 

ð ʣʦʢʘʣʴʥʦ ʤʠʥʠʤʘʣʴʥʦʝ. ʇʝʨʝʚʘʣʳ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʯʝʨʪʳ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ ð ʵʪʦ ʤʘʢʩʠʤʫʤ ʜʣʷ 

ʦʜʥʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʤʠʥʠʤʫʤ ʜʣʷ ʜʨʫʛʠʭ ð ʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʦʜʦʣʝʚʘʪʴ ʛʦʨʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʫʩʠʣʠʷʤʠ. 

ɸʥʘʣʦʛʠʯʥʦ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʣʘʥʜʰʘʬʪʝ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʪʦʞʝ ʝʩʪʴ ʦʩʦʙʳʝ ʜʝʪʘʣʠ. 

ʉʘʤʳʝ ʦʯʝʚʠʜʥʳʝ ʠʟ ʥʠʭ ð ʉʦʣʥʮʝ, ʧʣʘʥʝʪʳ ʠ ʣʫʥʳ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʥʘ ʜʥʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʢʦʣʦʜʮʝʚ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳ, ʭʦʪʷ ʠ ʤʝʥʝʝ ʟʘʤʝʪʥʳ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʣʘʥʜʰʘʬʪʝ, ʭʦʣʤʳ, ʥʠʟʠʥʳ 

ʠ ʧʝʨʝʚʘʣʳ. ʕʪʠ ʯʝʨʪʳ ʦʨʛʘʥʠʟʫʶʪ ʦʙʱʫʶ ʛʝʦʤʝʪʨʠʶ ʣʘʥʜʰʘʬʪʘ, ʠ ʠʤʝʥʥʦ ʵʪʘ ʛʝʦʤʝʪʨʠʷ 

ʧʦʨʦʞʜʘʝʪ ʪʨʫʙʢʠ, ʦ ʢʦʪʦʨʳʭ ʤʳ ʛʦʚʦʨʠʣʠ. ʉʘʤʳʤʠ ʠʟʚʝʩʪʥʳʤʠ ʜʝʪʘʣʷʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʘ, ʧʦʤʠʤʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʢʦʣʦʜʮʝʚ, ʷʚʣʷʶʪʩʷ ʪʦʯʢʠ ʃʘʛʨʘʥʞʘ. 

ʆʢʦʣʦ 1985 ʛʦʜʘ ʕʜʚʘʨʜ ɹʝʣʙʨʫʥʦ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʣ ʭʘʦʪʠʯʝʩʢʫʶ ʜʠʥʘʤʠʢʫ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʧʝʨʝʣʝʪʘ, ʧʨʝʜʣʦʞʠʚ ʪʦ, ʯʪʦ ʧʦʟʞʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʪʝʦʨʠʠ 

ʥʝʯʝʪʢʠʭ ʛʨʘʥʠʮ. ʆʥ ʧʦʥʷʣ, ʯʪʦ ʪʨʫʙʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʭʘʦʩʦʤ ʦʧʨʝʜʝʣʷʶʪ ʥʦʚʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʘʨʰʨʫʪʳ ʤʝʞʜʫ ʤʠʨʘʤʠ. ʄʘʨʰʨʫʪʳ ʵʪʠ ʩʪʨʦʷʪʩʷ ʠʟ ʢʫʩʦʯʢʦʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʦʨʙʠʪ ʚ ʩʠʩʪʝʤʘʭ ʪʨʝʭ ʪʝʣ, ʛʜʝ ʠʤʝʶʪʩʷ ʥʦʚʳʝ ʜʝʪʘʣʠ, ʪʘʢʠʝ, ʢ ʧʨʠʤʝʨʫ, ʢʘʢ ʪʦʯʢʠ ʃʘʛʨʘʥʞʘ. 

ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʥʘʡʪʠ ʠʭ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʩ ʩʝʨʝʜʠʥʳ, ʘ ʟʘʪʝʤ ʜʚʠʛʘʪʴʩʷ ʥʘʨʫʞʫ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʚ ʪʦʯʢʝ L1 ʩʠʩʪʝʤʳ ɿʝʤʣʷ ð ʃʫʥʘ, ʤʝʞʜʫ ʜʚʫʤʷ ʵʪʠʤʠ 

ʥʝʙʝʩʥʳʤʠ ʪʝʣʘʤʠ. ɽʩʣʠ ʵʪʦʤʫ ʪʝʣʫ ʜʘʪʴ ʩʦʚʩʝʤ ʥʝʙʦʣʴʰʦʡ ʪʦʣʯʦʢ, ʦʥ ʧʦʢʘʪʠʪʩʷ çʚʥʠʟè, ʪʝʨʷʷ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ʠ ʥʘʙʠʨʘʷ ʢʠʥʝʪʠʯʝʩʢʫʶ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʪʦʣʯʦʢ ʤʦʞʝʪ ʥʘʧʨʘʚʠʪʴ 

ʘʧʧʘʨʘʪ ʚ ʩʪʦʨʦʥʫ ɿʝʤʣʠ, ʛʜʝ ʦʥ ʩʦ ʚʨʝʤʝʥʝʤ ʚʳʡʜʝʪ ʥʘ ʦʨʙʠʪʫ ʚʦʢʨʫʛ ʥʘʰʝʡ ʨʦʜʥʦʡ ʧʣʘʥʝʪʳ. ɺ 

ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʪʦʣʯʦʢ ʥʘʧʨʘʚʠʪ ʘʧʧʘʨʘʪ ʚ ʩʪʦʨʦʥʫ ʃʫʥʳ, ʥʘ ʣʫʥʥʫʶ ʦʨʙʠʪʫ ʟʘʭʚʘʪʘ. ɺʟʷʚ 

ʤʘʨʰʨʫʪ ʦʪ L1 ʜʦ ɿʝʤʣʠ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʨʠʮʝʧʠʚ ʢ ʥʝʤʫ ʧʦʜʭʦʜʷʱʠʡ ʤʘʨʰʨʫʪ ʦʪ 

L1 ʜʦ ʃʫʥʳ, ʤʳ ʧʦʣʫʯʠʤ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʦʪ ɿʝʤʣʠ ʢ ʃʫʥʝ ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʪʦʯʢʝ 

L1. 

ʆʢʘʟʳʚʘʝʪʩʷ, ʪʦʯʢʘ L1 ð ʦʪʣʠʯʥʦʝ ʤʝʩʪʦ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʠʟʤʝʥʝʥʠʡ ʢʫʨʩʘ. ɽʩʪʝʩʪʚʝʥʥʘʷ 

ʜʠʥʘʤʠʢʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚʦʟʣʝ L1 ʭʘʦʪʠʯʥʘ, ʪʘʢ ʯʪʦ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʠʣʠ ʩʢʦʨʦʩʪʠ ʦʯʝʥʴ ʩʝʨʴʝʟʥʦ ʤʝʥʷʶʪ ʪʨʘʝʢʪʦʨʠʶ. ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʭʘʦʩʦʤ, ʤʳ 
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ʤʦʞʝʤ ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʥʘʰ ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ ʥʘʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦ 

ʪʦʧʣʠʚʫ, ʭʦʪʷ, ʚʦʟʤʦʞʥʦ, ʠ ʤʝʜʣʝʥʥʳʤ ʦʙʨʘʟʦʤ. 

 
ʌʦʢʫʩ ʩ ʪʨʫʙʢʦʡ ʙʳʣ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʥ, ʯʪʦʙʳ ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʧʦʯʪʠ ʚʳʨʘʙʦʪʘʚʰʠʡ ʨʝʩʫʨʩ 

ʘʧʧʘʨʘʪ ISEE-3 (ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʳʭ 

ʩʚʷʟʝʡ) ʥʘ ʚʩʪʨʝʯʫ ʚ 1985 ʛʦʜʫ ʩ ʢʦʤʝʪʦʡ ɼʞʘʢʦʙʠʥʠ ð ʎʠʥʥʝʨʘ. ɺ 1990 ʛʦʜʫ ɹʝʣʙʨʫʥʦ ʩʚʷʟʘʣʩʷ 

ʩ ʗʧʦʥʩʢʠʤ ʢʦʩʤʠʯʝʩʢʠʤ ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʧʦʚʦʜʫ ʦʜʥʦʛʦ ʠʟ ʠʭ ʘʧʧʘʨʘʪʦʚ ð ʣʫʥʥʦʛʦ ʟʦʥʜʘ Hiten, 

ʟʘʚʝʨʰʠʚʰʝʛʦ ʩʚʦʶ ʦʩʥʦʚʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʥʦ ʝʱʝ ʠʤʝʚʰʝʛʦ ʚ ʙʘʢʘʭ ʥʝʤʥʦʛʦ ʪʦʧʣʠʚʘ. ʆʥ 

ʧʨʝʜʩʪʘʚʠʣ ʘʛʝʥʪʩʪʚʫ ʪʨʘʝʢʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʣʘ ʚʨʝʤʝʥʥʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʘʧʧʘʨʘʪ ʥʘ 

ʦʢʦʣʦʣʫʥʥʦʡ ʦʨʙʠʪʝ, ʘ ʟʘʪʝʤ ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʝʛʦ ʚ ʪʦʯʢʠ L4 ʠ L5 ʥʘ ʧʦʠʩʢʠ ʟʘʭʚʘʯʝʥʥʳʭ ʧʳʣʝʚʳʭ 

ʯʘʩʪʠʮ. ʊʦʪ ʞʝ ʬʦʢʫʩ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚʥʦʚʴ, ʯʪʦʙʳ ʘʧʧʘʨʘʪ ʧʨʦʝʢʪʘ Genesis ʩʤʦʛ ʜʦʩʪʘʚʠʪʴ ʥʘ 

ɿʝʤʣʶ ʦʙʨʘʟʮʳ ʯʘʩʪʠʮ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ. 

ʄʘʪʝʤʘʪʠʢʠ ʠ ʠʥʞʝʥʝʨʳ, ʢʦʪʦʨʳʤ ʟʘʭʦʪʝʣʦʩʴ ʧʦʚʪʦʨʠʪʴ ʵʪʦʪ ʪʨʶʢ ʠ ʥʘʡʪʠ ʜʨʫʛʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʛʦ ʞʝ ʨʦʜʘ, ʧʦʧʳʪʘʣʠʩʴ ʨʘʟʦʙʨʘʪʴʩʷ, ʥʘ ʯʝʤ ʦʩʥʦʚʘʥ ʤʝʭʘʥʠʟʤ ʝʛʦ ʜʝʡʩʪʚʠʷ. ʆʥʠ 

ʩʦʩʨʝʜʦʪʦʯʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʦʙʳʭ ʦʙʲʝʢʪʘʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʘʥʘʣʦʛʠʯʥʳʭ ʛʦʨʥʳʤ 

ʧʝʨʝʚʘʣʘʤ. ɺ ʵʪʠʭ ʤʝʩʪʘʭ ʥʘ ʤʘʨʰʨʫʪʘʭ ʚʦʟʥʠʢʘʶʪ çʙʫʪʳʣʦʯʥʳʝ ʛʦʨʣʳʰʢʠè, ʠ ʘʧʧʘʨʘʪʳ, 

ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʧʘʩʪʴ ʥʘ ʥʫʞʥʫʶ ʪʨʘʝʢʪʦʨʠʶ, ʜʦʣʞʥʳ ʧʨʝʦʜʦʣʝʚʘʪʴ ʠʭ ʦʯʝʥʴ ʘʢʢʫʨʘʪʥʦ. 

ʉʫʱʝʩʪʚʫʶʪ ʦʪʜʝʣʴʥʳʝ çʚʭʦʜʷʱʠʝè ʠ çʚʳʭʦʜʷʱʠʝè ʪʨʘʝʢʪʦʨʠʠ, ʘʥʘʣʦʛʠʯʥʳʝ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʧʨʦʭʦʜʘʤ ʚ ʛʦʨʘʭ. ʏʪʦʙʳ ʪʦʯʥʦ ʧʨʦʡʪʠ ʧʦ ʵʪʠʤ ʚʭʦʜʷʱʠʤ ʠ ʚʳʭʦʜʷʱʠʤ ʪʨʘʝʢʪʦʨʠʷʤ, ʥʫʞʥʦ 

ʜʚʠʛʘʪʴʩʷ ʪʦʯʥʦ ʩ ʧʨʘʚʠʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʅʦ ʜʘʞʝ ʝʩʣʠ ʚʘʰʘ ʩʢʦʨʦʩʪʴ ʙʫʜʝʪ ʯʫʪʴ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʧʨʘʚʠʣʴʥʦʡ, ʚʳ ʚʩʝ ʞʝ ʩʤʦʞʝʪʝ ʜʝʨʞʘʪʴʩʷ ʚʙʣʠʟʠ ʥʫʞʥʳʭ ʚʘʤ ʪʨʘʝʢʪʦʨʠʡ. ʏʪʦʙʳ ʩʧʣʘʥʠʨʦʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʡ ʧʣʘʥ ʧʦʣʝʪʘ, ʥʫʞʥʦ ʧʝʨʚʳʤ ʜʝʣʦʤ ʨʝʰʠʪʴ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʪʨʫʙʢʠ ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʜʣʷ ʚʘʩ ʠʥʪʝʨʝʩ. ɺʳ ʥʘʧʨʘʚʣʷʝʪʝ ʘʧʧʘʨʘʪ ʧʦ ʧʝʨʚʦʡ ʚʭʦʜʷʱʝʡ ʪʨʫʙʢʝ, ʘ ʢʦʛʜʘ ʦʥ 

ʜʦʩʪʠʛʘʝʪ ʪʦʯʢʠ ʃʘʛʨʘʥʞʘ, ʢʦʨʦʪʢʠʡ ʠʤʧʫʣʴʩ ʜʚʠʛʘʪʝʣʝʡ ʧʝʨʝʥʘʧʨʘʚʣʷʝʪ ʝʛʦ ʚ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʚʳʭʦʜʷʱʫʶ ʪʨʫʙʢʫ. ʉʦ ʚʨʝʤʝʥʝʤ ʦʥʘ ʧʝʨʝʪʝʢʘʝʪ ʚ ʜʨʫʛʫʶ ʚʭʦʜʷʱʫʶ ʪʨʫʙʢʫé ʠ ʪ.ʜ. 

ɺ 2000 ʛʦʜʫ ɺʘʥʩʘʥ ʂʫʥʴ, ʄʘʨʪʠʥ ʃʦʫ, ɼʞʝʨʨʦʣʴʜ ʄʘʨʩʜʝʥ ʠ ʐʝʡʥ ʈʦʩʩ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʪʨʫʙʢʠ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʣʝʪʘ ʣʫʥ ʖʧʠʪʝʨʘ, ʩ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʤʘʥʝʚʨʦʤ ʫ ɻʘʥʠʤʝʜʘ ʠ ʟʘʪʝʤ 

ʧʝʨʝʣʝʪʦʤ ʧʦ ʪʨʫʙʢʝ ʢ ɽʚʨʦʧʝ. ɹʦʣʝʝ ʩʣʦʞʥʳʡ ʤʘʨʰʨʫʪ, ʪʨʝʙʫʶʱʠʡ ʜʘʞʝ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ, 

ʚʢʣʶʯʘʝʪ ʝʱʝ ʠ ʂʘʣʣʠʩʪʦ. ɺ ʥʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʥʘʤʠʢʘ ʧʷʪʠ ʪʝʣ: ʖʧʠʪʝʨʘ, ʪʨʝʭ ʝʛʦ ʣʫʥ ʠ 

ʩʘʤʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. 
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ɺ 2002 ʛʦʜʫ ʃʦʫ ʠ ʈʦʩʩ ʧʨʦʩʯʠʪʘʣʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʫʪʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʣʘʥʜʰʘʬʪʝ, ʚʝʜʫʱʠʝ 

ʚ ʪʦʯʢʠ L1 ʠ L2 ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʟ ʥʠʭ, ʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʦʥʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʈʠʩʫʥʦʢ ʠʣʣʶʩʪʨʠʨʫʝʪ ʵʪʠ ʪʨʘʝʢʪʦʨʠʠ ʚ ʦʜʥʦʤ ʠʟ ʩʝʯʝʥʠʡ ʇʫʘʥʢʘʨʝ. ʇʫʥʢʪʠʨʥʘʷ ʢʨʠʚʘʷ 

ʣʠʥʠʷ, ʚʳʭʦʜʷʱʘʷ ʠʟ ʉʘʪʫʨʥʘ (S), ʧʝʨʝʩʝʢʘʝʪ ʩʧʣʦʰʥʫʶ ʣʠʥʠʶ, ʚʳʭʦʜʷʱʫʶ ʠʟ ʖʧʠʪʝʨʘ (J), 

ʟʘʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʧʝʨʝʭʦʜʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʤʝʞʜʫ ʜʚʫʤʷ ʵʪʠʤʠ 

ʧʣʘʥʝʪʘʤʠ. ʊʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦ ʜʨʫʛʠʭ ʧʝʨʝʩʝʯʝʥʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʨʪʦʚʘʚ ʦʪ ʅʝʧʪʫʥʘ, 

ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝʤʝʩʪʠʪʴʩʷ ʢ ʋʨʘʥʫ, ʟʘʪʝʤ ʢ ʉʘʪʫʨʥʫ, ʧʦʪʦʤ ʢ 

ʖʧʠʪʝʨʫ, ʧʝʨʝʢʣʶʯʘʷʩʴ ʫ ʢʘʞʜʦʡ ʧʣʘʥʝʪʳ ʤʝʞʜʫ ʪʦʯʢʘʤʠ L1 ʠ L2. ʊʦʪ ʞʝ ʧʨʦʮʝʩʩ ʤʦʞʥʦ 

ʧʨʦʜʦʣʞʠʪʴ ʠ ʜʘʣʴʰʝ, ʢ ʚʥʫʪʨʝʥʥʠʤ ʧʣʘʥʝʪʘʤ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʚʦʚʥʝ, ʰʘʛ ʟʘ 

ʰʘʛʦʤ. ʕʪʦ ʠ ʝʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʩʢʝʣʝʪ ʤʝʞʧʣʘʥʝʪʥʳʭ ʘʚʪʦʩʪʨʘʜ. 

ɺ 2005 ʛʦʜʫ ʄʘʡʢʣ ɼʝʣʣʥʠʮ, ʆʣʠʚʝʨ ʖʥʛʝ, ʄʘʨʢʫʩ ʇʦʩʪ ʠ ɹʴʷʥʢʘ ʊʴʝʨʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʪʨʫʙʢʠ, ʯʪʦʙʳ ʩʧʣʘʥʠʨʦʚʘʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʧʫʪʝʰʝʩʪʚʠʝ ʩ ɿʝʤʣʠ ʢ ɺʝʥʝʨʝ. ʆʩʥʦʚʥʘʷ ʪʨʫʙʢʘ 

ʩʚʷʟʳʚʘʝʪ ʪʦʯʢʫ L1ʩʠʩʪʝʤʳ ʉʦʣʥʮʝ ð ɿʝʤʣʷ ʩ ʪʦʯʢʦʡ L2 ʩʠʩʪʝʤʳ ʉʦʣʥʮʝ ð ɺʝʥʝʨʘ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʩʢʘʞʝʤ, ʯʪʦ ʵʪʦʪ ʤʘʨʰʨʫʪ ʪʨʝʙʫʝʪ ʚʪʨʦʝ ʤʝʥʴʰʝ ʪʦʧʣʠʚʘ, ʯʝʤ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʘʧʧʘʨʘʪʫ 

Venus Express ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʥʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʚʠʛʘʪʝʣʠ ʤʘʣʦʡ ʪʷʛʠ; ʨʘʩʧʣʘʯʠʚʘʪʴʩʷ ʧʨʠ ʵʪʦʤ ʧʨʠʭʦʜʠʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʧʝʨʝʣʝʪʘ ʩʦ 150 ʜʦ ʧʨʠʤʝʨʥʦ 650 ʩʫʪʦʢ. 

ɺʣʠʷʥʠʝ ʪʨʫʙʦʢ ʤʦʞʝʪ ʧʨʦʩʪʠʨʘʪʴʩʷ ʠ ʝʱʝ ʜʘʣʴʰʝ. ɼʝʣʣʥʠʮ ʦʪʢʨʳʣ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ 

ʪʨʫʙʦʢ, ʩʚʷʟʳʚʘʶʱʠʭ ʖʧʠʪʝʨ ʩ ʢʘʞʜʦʡ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʧʣʘʥʝʪ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ð 

ʥʘʤʝʢ ʥʘ ʪʦ, ʯʪʦ ʖʧʠʪʝʨ, ʜʦʤʠʥʠʨʫʶʱʘʷ ʧʣʘʥʝʪʘ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʠʛʨʘʝʪ ʚ ʥʝʡ ʨʦʣʴ 

ʥʝʙʝʩʥʦʡ ɻʣʘʚʥʦʡ ʧʝʨʝʩʘʜʦʯʥʦʡ ʩʪʘʥʮʠʠ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʝʛʦ 

ʪʨʫʙʢʠ ʦʨʛʘʥʠʟʦʚʘʣʠ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʧʨʝʜʝʣʠʣʠ ʦʨʙʠʪʳ 

ʚʥʫʪʨʝʥʥʠʭ ʧʣʘʥʝʪ. ʕʪʦ ʦʪʢʨʳʪʠʝ ʥʝ ʦʙʲʷʩʥʷʝʪ ʟʘʢʦʥ ʊʠʮʠʫʩʘ ð ɹʦʜʝ ʠ ʜʘʞʝ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʝʛʦ; ʥʘʧʨʦʪʠʚ, ʦʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʜʣʠʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʣʘʥʝʪʘʨʥʳʭ ʩʠʩʪʝʤ ʙʝʨʝʪ ʥʘʯʘʣʦ ʚ 

ʪʦʥʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʥʝʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʢʠ. 
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ɻʨʦʤʘʜʥʳʝ ʦʛʥʝʥʥʳʝ ʰʘʨʳ 
ʄʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʬʦʨʤʫ ʧʣʘʥʝʪ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʠʭ, ʠʭ ʨʘʟʤʝʨʳ ʠ ʧʘʨʘʤʝʪʨʳ ʠʭ 

ʜʚʠʞʝʥʠʷ ð ʥʦ ʤʳ ʥʠʢʦʛʜʘ ʥʝ ʩʤʦʞʝʤ ʥʠʯʝʛʦ ʫʟʥʘʪʴ ʦʙ ʠʭ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ. 

ʆʛʶʩʪ ʂʦʥʪ. çʇʦʟʠʪʠʚʥʘʷ ʬʠʣʦʩʦʬʠʷè 

ʂʦʥʝʯʥʦ, ʪʝʧʝʨʴ, ʟʘʜʥʠʤ ʯʠʩʣʦʤ, ʣʝʛʢʦ ʰʫʪʠʪʴ ʥʘʜ ʙʝʜʥʳʤ ʂʦʥʪʦʤ, ʥʦ ʚ 1835 ʛʦʜʫ 

ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʯʪʦ ʤʳ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʩʤʦʞʝʤ ʫʟʥʘʪʴ, ʠʟ ʯʝʛʦ ʩʦʩʪʦʷʪ 

ʧʣʘʥʝʪʳ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʟʚʝʟʜʘʭ. ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʮʠʪʘʪʝ ʛʦʚʦʨʠʪʩʷ ʦ ʧʣʘʥʝʪʘʭ, ʥʦ ʛʜʝ-ʪʦ ʚ 

ʜʨʫʛʦʤ ʤʝʩʪʝ ʬʠʣʦʩʦʬ ʟʘʷʚʣʷʣ, ʯʪʦ ʦʧʨʝʜʝʣʠʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʚʝʟʜʳ ʙʳʣʦ ʙʳ ʝʱʝ ʩʣʦʞʥʝʝ. 

ɻʣʘʚʥʦʝ, ʯʪʦ ʦʥ ʭʦʪʝʣ ʩʢʘʟʘʪʴ, ð ʵʪʦ ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʧʨʝʜʝʣʳ, ʧʨʝʦʜʦʣʝʪʴ ʢʦʪʦʨʳʝ ʥʘʫʢʘ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ. 

ʂʘʢ ʯʘʩʪʦ ʙʳʚʘʝʪ, ʢʦʛʜʘ ʚʳʜʘʶʱʠʝʩʷ ʫʯʝʥʳʝ ʦʙʲʷʚʣʷʶʪ ʯʪʦ-ʪʦ ʥʝʚʦʟʤʦʞʥʳʤ, ʚ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʤ ʩʤʳʩʣʝ ʂʦʥʪ ʙʳʣ ʧʨʘʚ, ʥʦ ʚʦʪ ʧʨʠʤʝʨ ʦʥ ʚʳʙʨʘʣ ʦʪʢʨʦʚʝʥʥʦ ʥʝʫʜʘʯʥʳʡ. ɿʘʙʘʚʥʦ, ʥʦ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʚʝʟʜʳ, ʜʘʞʝ ʥʘʭʦʜʷʱʝʡʩʷ ʦʪ ʥʘʩ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʪʳʩʷʯʠ ʩʚʝʪʦʚʳʭ ʣʝʪ, ð ʵʪʦ 

ʦʜʥʘ ʠʟ ʪʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʚʝʟʜʳ, ʥʘʙʣʶʜʘʪʴ ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʧʨʦʱʝ ʚʩʝʛʦ. ʊʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ 

ʠ ʦ ʛʘʣʘʢʪʠʢʘʭ, ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʤʠʣʣʠʦʥʳ ʩʚʝʪʦʚʳʭ ʣʝʪ (ʝʩʣʠ, ʢʦʥʝʯʥʦ, ʚʘʤ 

ʥʝ ʥʫʞʥʳ ʦʩʦʙʳʝ ʧʦʜʨʦʙʥʦʩʪʠ). ʄʘʣʦ ʪʦʛʦ, ʤʳ ʤʦʞʝʤ ʤʥʦʛʦʝ ʫʟʥʘʪʴ ʦʙ ʘʪʤʦʩʬʝʨʘʭ ʧʣʘʥʝʪ, 

ʩʠʷʶʱʠʭ ʦʪʨʘʞʝʥʥʳʤ ʟʚʝʟʜʥʳʤ ʩʚʝʪʦʤ. 

ɿʚʝʟʜʳ ʩʪʘʚʷʪ ʧʝʨʝʜ ʫʯʝʥʳʤʠ ʤʥʦʞʝʩʪʚʦ ʚʦʧʨʦʩʦʚ ʠ ʧʦʤʠʤʦ ʚʦʧʨʦʩʘ ʦ ʪʦʤ, ʠʟ ʯʝʛʦ ʦʥʠ 

ʩʦʩʪʦʷʪ. ʏʪʦ ʦʥʠ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ, ʢʘʢ ʩʚʝʪʷʪ, ʢʘʢ ʨʘʟʚʠʚʘʶʪʩʷ, ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʜʘʣʝʢʠ ʦʪ ʥʘʩ? 

ʉʦʯʝʪʘʷ ʥʘʙʣʶʜʝʥʠʷ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʫʯʝʥʳʝ ʩʫʤʝʣʠ ʧʦʣʫʯʠʪʴ ʧʦʜʨʦʙʥʳʝ 

ʦʪʚʝʪʳ ʥʘ ʚʩʝ ʵʪʠ ʚʦʧʨʦʩʳ, ʧʨʠʪʦʤ ʯʪʦ ʧʦʩʝʱʝʥʠʝ ʟʚʝʟʜ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʤ. ʅʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʚʥʫʪʨʴ ʟʚʝʟʜʳ. 

***  

ʆʪʢʨʳʪʠʝ, ʚʜʨʝʙʝʟʛʠ ʨʘʟʙʠʚʰʝʝ ʧʨʠʚʝʜʝʥʥʳʡ ʂʦʥʪʦʤ ʧʨʠʤʝʨ, ʙʳʣʦ ʩʜʝʣʘʥʦ ʩʣʫʯʘʡʥʦ. ʁʦʟʝʬ 

ʌʨʘʫʥʛʦʬʝʨ ʥʘʯʠʥʘʣ ʫʯʝʥʠʢʦʤ ʩʪʝʢʦʣʴʱʠʢʘ ʠ ʝʜʚʘ ʥʝ ʧʦʛʠʙ, ʢʦʛʜʘ ʦʙʨʫʰʠʣʘʩʴ ʤʘʩʪʝʨʩʢʘʷ, ʛʜʝ 

ʦʥ ʨʘʙʦʪʘʣ. ʂʫʨʬʶʨʩʪ ɹʘʚʘʨʠʠ ʄʘʢʩʠʤʠʣʠʘʥ IV ʀʦʩʠʬ, ʫʟʥʘʚʰʠʡ ʦ ʯʫʜʝʩʥʦʤ ʩʧʘʩʝʥʠʠ 

ʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʣʩʷ ʝʛʦ ʩʫʜʴʙʦʡ ʠ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʣ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʌʨʘʫʥʛʦʬʝʨ ʩʪʘʣ ʤʘʩʪʝʨʦʤ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʩʪʝʢʦʣ ʜʣʷ ʦʧʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʩʦ ʚʨʝʤʝʥʝʤ 

ʠ ʜʠʨʝʢʪʦʨʦʤ ʆʧʪʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚ ɹʝʥʝʜʠʢʪʙʸʡʝʨʥʝ. ʆʥ ʩʪʨʦʠʣ ʦʪʣʠʯʥʳʝ ʪʝʣʝʩʢʦʧʳ ʠ 

ʤʠʢʨʦʩʢʦʧʳ, ʥʦ ʚʘʞʥʝʡʰʝʝ ʝʛʦ ʜʦʩʪʠʞʝʥʠʝ, ʦʢʘʟʘʚʰʝʝ ʛʨʦʤʘʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ, 

ʦʪʥʦʩʠʪʩʷ ʢ 1814 ʛʦʜʫ, ʢʦʛʜʘ ʌʨʘʫʥʛʦʬʝʨ ʠʟʦʙʨʝʣ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ð ʩʧʝʢʪʨʦʩʢʦʧ. 

ʅʴʶʪʦʥ ʚ ʩʚʦʝ ʚʨʝʤʷ ʟʘʥʠʤʘʣʩʷ ʥʝ ʪʦʣʴʢʦ ʤʝʭʘʥʠʢʦʡ ʠ ʪʷʛʦʪʝʥʠʝʤ, ʥʦ ʠ ʦʧʪʠʢʦʡ; ʦʥ ʦʪʢʨʳʣ, 

ʯʪʦ ʧʨʠʟʤʘ ʨʘʩʱʝʧʣʷʝʪ ʙʝʣʳʡ ʩʚʝʪ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʝʛʦ ʮʚʝʪʘ. ʈʘʩʱʝʧʠʪʴ ʩʚʝʪ ʤʦʞʥʦ ʪʘʢʞʝ ʧʨʠ 

ʧʦʤʦʱʠ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʨʝʰʝʪʢʠ ð ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʪʝʩʥʦ ʠ ʨʝʛʫʣʷʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʰʪʨʠʭʘʤʠ. ʉʚʝʪʦʚʳʝ ʚʦʣʥʳ, ʦʪʨʘʞʝʥʥʳʝ ʦʪ ʨʘʟʥʳʭ ʰʪʨʠʭʦʚ, ʠʥʪʝʨʬʝʨʠʨʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ɺʩʣʝʜʩʪʚʠʝ ʛʝʦʤʝʪʨʠʠ ʚʦʣʥ ʩʚʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ (ʠʣʠ ʯʘʩʪʦʪʳ, ʢʦʪʦʨʘʷ ʚʳʯʠʩʣʷʝʪʩʷ 

ʢʘʢ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʜʝʣʝʥʥʘʷ ʥʘ ʜʣʠʥʫ ʚʦʣʥʳ) ʩʠʣʴʥʝʝ ʚʩʝʛʦ ʦʪʨʘʞʘʝʪʩʷ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʫʛʣʦʤ. ɺ ʵʪʠʭ ʤʝʩʪʘʭ ʩʚʝʪʦʚʳʝ ʤʘʢʩʠʤʫʤʳ ʩʦʚʧʘʜʘʶʪ ʠ ʧʦʪʦʤʫ ʫʩʠʣʠʚʘʶʪʩʷ. ʅʘʧʨʦʪʠʚ, ʩʚʝʪ 

ʧʦʯʪʠ ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʧʦʜ ʫʛʣʦʤ, ʛʜʝ ʚʦʣʥʳ ʠʥʪʝʨʬʝʨʠʨʫʶʪ ʜʝʩʪʨʫʢʪʠʚʥʦ, ʛʜʝ ʤʘʢʩʠʤʫʤ ʦʜʥʦʡ 

ʚʦʣʥʳ ʧʦʧʘʜʘʝʪ ʥʘ ʤʠʥʠʤʫʤ ʜʨʫʛʦʡ. ʌʨʘʫʥʛʦʬʝʨ ʩʢʦʤʙʠʥʠʨʦʚʘʣ ʧʨʠʟʤʫ, ʜʠʬʨʘʢʮʠʦʥʥʫʶ 

ʨʝʰʝʪʢʫ ʠ ʪʝʣʝʩʢʦʧ ʠ ʩʦʟʜʘʣ ʠʟ ʥʠʭ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʩʧʦʩʦʙʥʳʡ ʨʘʩʱʝʧʠʪʴ ʩʚʝʪ ʥʘ 

ʢʦʤʧʦʥʝʥʪʳ ʠ ʠʟʤʝʨʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʜʣʠʥʳ ʚʦʣʥ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ[55]. 
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ʆʜʥʠʤ ʠʟ ʝʛʦ ʧʝʨʚʳʭ ʦʪʢʨʳʪʠʡ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʩʚʝʪ, ʠʟʣʫʯʘʝʤʳʡ ʦʪʢʨʳʪʳʤ ʦʛʥʝʤ, ʠʤʝʝʪ 

ʭʘʨʘʢʪʝʨʥʳʡ ʦʨʘʥʞʝʚʳʡ ʦʪʪʝʥʦʢ. ɿʘʠʥʪʝʨʝʩʦʚʘʚʰʠʩʴ, ʥʝ ʷʚʣʷʝʪʩʷ ʣʠ ʉʦʣʥʮʝ ʚ ʦʩʥʦʚʝ ʩʚʦʝʡ 

ʛʨʦʤʘʜʥʳʤ ʦʛʥʝʥʥʳʤ ʰʘʨʦʤ, ʌʨʘʫʥʛʦʬʝʨ ʥʘʧʨʘʚʠʣ ʩʧʝʢʪʨʦʩʢʦʧ ʥʘ ʩʚʝʪʠʣʦ, ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ, 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʠ ʚ ʥʝʤ ʩʚʝʪ ʠʤʝʥʥʦ ʵʪʦʡ ʜʣʠʥʳ ʚʦʣʥʳ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥ, ʢʘʢ ʚ ʩʚʦʝ 

ʚʨʝʤʷ ʅʴʶʪʦʥ, ʫʚʠʜʝʣ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʮʚʝʪʦʚ, ʥʦ ʝʛʦ ʠʥʩʪʨʫʤʝʥʪ ʙʳʣ ʥʘʩʪʦʣʴʢʦ ʪʦʯʝʥ, ʯʪʦ 

ʧʦʟʚʦʣʠʣ ʝʤʫ ʫʚʠʜʝʪʴ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʵʪʦʡ ʨʘʜʫʞʥʦʡ ʣʠʥʝʡʢʠ ð ʪʦ ʝʩʪʴ ʥʘ ʤʥʦʛʠʭ ʜʣʠʥʘʭ 

ʚʦʣʥ ð ʢʘʢʠʝ-ʪʦ ʟʘʛʘʜʦʯʥʳʝ ʪʝʤʥʳʝ ʣʠʥʠʠ. ɺʦʦʙʱʝ-ʪʦ ʪʝʤʥʳʝ ʣʠʥʠʠ ʚ ʩʦʣʥʝʯʥʦʤ ʩʧʝʢʪʨʝ 

ʫʚʠʜʝʣ ʥʝʩʢʦʣʴʢʦ ʨʘʥʝʝ ʋʠʣʴʷʤ ɺʦʣʣʘʩʪʦʥ, ʥʦ ʝʩʣʠ ʦʥ ʟʘʤʝʪʠʣ ʠʭ ʰʪʫʢ ʰʝʩʪʴ, ʪʦ ʌʨʘʫʥʛʦʬʝʨ ʚ 

ʢʦʥʮʝ ʢʦʥʮʦʚ ʥʘʩʯʠʪʘʣ 574 ʪʘʢʠʝ ʣʠʥʠʠ. 

ʂ 1859 ʛʦʜʫ ʬʠʟʠʢ ɻʫʩʪʘʚ ʂʠʨʭʛʦʬ ʠ ʭʠʤʠʢ ʈʦʙʝʨʪ ɹʫʥʟʝʥ, ʟʥʘʤʝʥʠʪʳʡ ʩʚʦʝʡ ʛʦʨʝʣʢʦʡ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʪʘʢʠʝ ʣʠʥʠʠ ʚʦʟʥʠʢʘʶʪ ʚ ʩʧʝʢʪʨʝ ʧʦʪʦʤʫ, ʯʪʦ ʘʪʦʤʳ ʨʘʟʣʠʯʥʳʭ 

ʣɻʝʤʝʥʪʦʚ ʧʦʛʣʦʱʘʶʪ ʩʚʝʪ ʨʘʟʣʠʯʥʳʭ, ʥʦ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʳʭ ʜʣʠʥ ʚʦʣʥ. ɹʫʥʟʝʥʦʚʩʢʘʷ ʛʦʨʝʣʢʘ 

ʙʳʣʘ ʠʟʦʙʨʝʪʝʥʘ, ʠʤʝʥʥʦ ʟʘʪʝʤ ʯʪʦʙʳ ʠʟʤʝʨʷʪʴ ʵʪʠ ʜʣʠʥʳ ʚʦʣʥ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. ɽʩʣʠ ʚʳ ʟʥʘʝʪʝ, 

ʩʢʘʞʝʤ, ʩʚʝʪ ʢʘʢʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʧʦʛʣʦʱʘʝʪ ʢʘʣʠʡ, ʠ ʥʘʭʦʜʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʝʤʥʫʶ ʣʠʥʠʶ 

ʥʘ ʩʦʣʥʝʯʥʦʤ ʩʧʝʢʪʨʝ, ʚʳ ʤʦʞʝʪʝ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʩʦʩʪʘʚ ʉʦʣʥʮʘ, ʜʦʣʞʥʦ ʙʳʪʴ, ʚʭʦʜʠʪ 

ʢʘʣʠʡ. ʌʨʘʫʥʛʦʬʝʨ ʧʨʠʤʝʥʠʣ ʵʪʦʪ ʤʝʪʦʜ ʢ ʉʠʨʠʫʩʫ, ʧʨʦʚʝʜʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʩʧʝʢʪʨʘ ʟʚʝʟʜʳ. ʇʦʩʤʦʪʨʝʚ ʟʘʪʝʤ ʥʘ ʜʨʫʛʠʝ ʟʚʝʟʜʳ, ʦʥ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʧʝʢʪʨʳ ʠʭ 

ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʆʪ ʧʝʨʩʧʝʢʪʠʚ ʟʘʭʚʘʪʳʚʘʣʦ ʜʫʭ: ʤʘʣʦ ʪʦʛʦ, ʯʪʦ ʤʳ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ, 

ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ, ʠʟ ʯʝʛʦ ʩʜʝʣʘʥʳ ʟʚʝʟʜʳ, ʥʦ ʨʘʟʥʳʝ ʟʚʝʟʜʳ ʩʜʝʣʘʥʳ ʠʟ ʨʘʟʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʈʦʜʠʣʘʩʴ ʥʦʚʘʷ ʦʙʣʘʩʪʴ ʘʩʪʨʦʥʦʤʠʠ ð ʟʚʝʟʜʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ. 

 
ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʣʠʥʠʡ. ɸʪʦʤʳ ʤʦʛʫʪ 

ʧʦʛʣʦʱʘʪʴ ʩʚʝʪʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ð ʠ ʪʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʣʠʥʠʷ ʧʦʛʣʦʱʝʥʠʷ, ʠʣʠ ʞʝ ʦʥʠ 

ʤʦʛʫʪ ʠʟʣʫʯʘʪʴ ʪʘʢʦʡ ʩʚʝʪ ð ʠ ʪʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʵʤʠʩʩʠʦʥʥʘʷ ʣʠʥʠʷ, ʠʣʠ ʣʠʥʠʷ ʠʟʣʫʯʝʥʠʷ. 

ʍʘʨʘʢʪʝʨʥʳʡ ʞʝʣʪʦʚʘʪʳʡ ʦʪʪʝʥʦʢ ʩʚʝʪʫ ʥʘʪʨʠʝʚʳʭ ʫʣʠʯʥʳʭ ʣʘʤʧ ʧʨʠʜʘʝʪ ʵʤʠʩʩʠʦʥʥʘʷ ʣʠʥʠʷ 

ʥʘʪʨʠʷ. ʈʘʙʦʪʘʷ ʪʦ ʩʦʚʤʝʩʪʥʦ, ʪʦ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʂʠʨʭʛʦʬ ʠ ɹʫʥʟʝʥ ʦʪʢʨʳʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʚʦʝʛʦ 

ʤʝʪʦʜʘ ʜʚʘ ʥʦʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘ ð ʮʝʟʠʡ ʠ ʨʫʙʠʜʠʡ. ɺʩʢʦʨʝ ʧʦʩʣʝ ʵʪʦʛʦ ʜʚʘ ʘʩʪʨʦʥʦʤʘ 

ð ɾʶʣʴ ɾʘʥʩʝʥ ʠ ʅʦʨʤʘʥ ʃʦʢʴʝʨ ð ʧʦʣʫʯʠʣʠ ʝʱʝ ʙʦʣʝʝ ʚʧʝʯʘʪʣʷʶʱʠʡ ʨʝʟʫʣʴʪʘʪ: ʦʥʠ 

ʦʪʢʨʳʣʠ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ð ʚ ʪʦ ʚʨʝʤʷ ð ʥʠʢʪʦ ʥʠʢʦʛʜʘ ʥʝ ʥʘʭʦʜʠʣ ʥʘ ɿʝʤʣʝ. 

***  
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ɺ 1868 ʛʦʜʫ ɾʘʥʩʝʥ ʙʳʣ ʚ ʀʥʜʠʠ; ʦʥ ʦʪʧʨʘʚʠʣʩʷ ʪʫʜʘ, ʯʪʦʙʳ ʥʘʙʣʶʜʘʪʴ ʩʦʣʥʝʯʥʦʝ ʟʘʪʤʝʥʠʝ 

ʚ ʥʘʜʝʞʜʝ ʚʳʷʩʥʠʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʦʣʥʝʯʥʦʡ ʭʨʦʤʦʩʬʝʨʳ. ʕʪʦ ʪʦʪ ʩʣʦʡ ʘʪʤʦʩʬʝʨʳ ʉʦʣʥʮʘ, 

ʯʪʦ ʣʝʞʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʜ ʚʠʜʠʤʳʤ ʝʛʦ ʩʣʦʝʤ ð ʬʦʪʦʩʬʝʨʦʡ. ʍʨʦʤʦʩʬʝʨʘ ʩʚʝʪʠʪ 

ʥʘʩʪʦʣʴʢʦ ʪʫʩʢʣʦ, ʯʪʦ ʥʘʙʣʶʜʘʪʴ ʝʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ, ʢʦʛʜʘ 

ʦʥʘ ʧʨʠʦʙʨʝʪʘʝʪ ʢʨʘʩʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ. ɽʩʣʠ ʬʦʪʦʩʬʝʨʘ ʜʘʝʪ ʚ ʩʧʝʢʪʨʝ ʣʠʥʠʠ ʧʦʛʣʦʱʝʥʠʷ, ʪʦ ʚ 

ʩʧʝʢʪʨʝ ʭʨʦʤʦʩʬʝʨʳ ʤʳ ʚʠʜʠʤ ʵʤʠʩʩʠʦʥʥʳʝ ʣʠʥʠʠ. ɾʘʥʩʝʥ ʦʙʥʘʨʫʞʠʣ ʪʘʤ ʦʯʝʥʴ ʯʝʪʢʫʶ 

ʷʨʢʦ-ʞʝʣʪʫʶ ʵʤʠʩʩʠʦʥʥʫʶ ʣʠʥʠʶ (ʧʦʩʢʦʣʴʢʫ ʣʠʥʠʷ ʵʤʠʩʩʠʦʥʥʘʷ, ʷʩʥʦ, ʯʪʦ ʦʥʘ ʠʩʭʦʜʠʪ ʠʟ 

ʭʨʦʤʦʩʬʝʨʳ) ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 578,49 ʥʤ ʠ ʨʝʰʠʣ, ʯʪʦ ʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʪʨʠʶ. ɺʩʢʦʨʝ ʧʦʩʣʝ 

ʵʪʦʛʦ ʃʦʢʴʝʨ ʥʘʟʚʘʣ ʵʪʫ ʣʠʥʠʶ ʩʧʝʢʪʨʘʣʴʥʦʡ ʣʠʥʠʝʡ D3, ʧʦʩʢʦʣʴʢʫ ʫ ʥʘʪʨʠʷ ʥʘ ʙʣʠʟʢʠʭ ʜʣʠʥʘʭ 

ʚʦʣʥ ʫʞʝ ʙʳʣʦ ʜʚʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʣʠʥʠʠ, D1 ʠ D2. ʆʜʥʘʢʦ ʫ ʥʘʪʨʠʷ ʥʝ ʙʳʣʦ ʣʠʥʠʠ ʥʘ ʜʣʠʥʝ 

ʚʦʣʥʳ D3, ʪʘʢ ʯʪʦ ʵʪʫ ʣʠʥʠʶ ʥʝʣʴʟʷ ʙʳʣʦ ʩʯʠʪʘʪʴ ʧʨʠʟʥʘʢʦʤ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘʪʨʠʷ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʪʘʢʦʡ ʣʠʥʠʠ ʥʝ ʙʳʣʦ ʥʠ ʫ ʦʜʥʦʛʦ ʠʟʚʝʩʪʥʦʛʦ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʘʪʦʤʘ! ʃʦʢʴʝʨ 

ʧʦʥʷʣ, ʯʪʦ ʦʥʠ ʥʘʪʢʥʫʣʠʩʴ ʥʘ ʥʝʠʟʚʝʩʪʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ. ʆʥ ʚʤʝʩʪʝ ʩ ʭʠʤʠʢʦʤ ʕʜʫʘʨʜʦʤ 

ʌʨʘʥʢʣʝʥʜʦʤ ʥʘʟʚʘʣ ʝʛʦ ʛʝʣʠʝʤ, ʦʪ ʛʨʝʯʝʩʢʦʛʦ ʩʣʦʚʘ çɻʝʣʠʦʩè, ʯʪʦ ʦʟʥʘʯʘʣʦ çʉʦʣʥʮʝè. ʂ 1882 

ʛʦʜʫ ʃʫʠʜʞʠ ʇʘʣʴʤʠʝʨʠ ʦʙʥʘʨʫʞʠʣ ʣʠʥʠʶ D3 ʥʘ ɿʝʤʣʝ ʚ ʦʙʨʘʟʮʝ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʣʘʚʳ ʩ ʛʦʨʳ 

ɺʝʟʫʚʠʡ. ɽʱʝ ʯʝʨʝʟ ʩʝʤʴ ʣʝʪ ʋʠʣʴʷʤ ʈʘʤʟʘʡ ʧʦʣʫʯʠʣ ʦʙʨʘʟʮʳ ʛʝʣʠʷ, ʦʙʨʘʙʦʪʘʚ ʢʠʩʣʦʪʦʡ 

ʤʠʥʝʨʘʣ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʢʣʝʚʝʠʪè, ʩʦʜʝʨʞʘʱʠʡ ʥʘʨʷʜʫ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʫʨʘʥ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʛʝʣʠʡ ð ʛʘʟ. 

ɼʦ ʩʠʭ ʧʦʨ ʵʪʘ ʠʩʪʦʨʠʷ, ʝʩʣʠ ʦʩʪʘʚʠʪʴ ʚ ʩʪʦʨʦʥʝ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʜʠʬʨʘʢʮʠʠ, ʠʤʝʝʪ 

ʦʪʥʦʰʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʢ ʭʠʤʠʠ. ʅʦ ʜʘʣʝʝ ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʜʝʣʘʝʪ ʥʝʦʞʠʜʘʥʥʳʡ ʧʦʚʦʨʦʪ ð ʠ 

ʧʦʧʘʜʘʝʪ ʚ ʥʝʤʳʩʣʠʤʦʝ ʙʝʟ ʤʘʪʝʤʘʪʠʢʠ ʮʘʨʩʪʚʦ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ɺ 1907 ʛʦʜʫ 

ʕʨʥʝʩʪ ʈʝʟʝʨʬʦʨʜ ʠ ʊʦʤʘʩ ʈʦʡʜʩ ʟʘʥʠʤʘʣʠʩʴ ʠʟʫʯʝʥʠʝʤ ʘʣʴʬʘ-ʯʘʩʪʠʮ, ʠʟʣʫʯʘʝʤʳʭ 

ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʪʠ ʯʘʩʪʠʮʳ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʣʦʚʠʣʠ ʠʭ ʚ ʩʪʝʢʣʷʥʥʫʶ ʪʨʫʙʢʫ, ʩʦʜʝʨʞʘʱʫʶé ʧʫʩʪʦʪʫ. ɺʘʢʫʫʤ. ʏʘʩʪʠʮʳ 

ʧʨʦʭʦʜʠʣʠ ʯʝʨʝʟ ʩʪʝʥʢʫ ʪʨʫʙʢʠ, ʥʦ ʜʘʣʝʝ ʪʝʨʷʣʠ ʵʥʝʨʛʠʶ ʠ ʚʳʡʪʠ ʫʞʝ ʥʝ ʤʦʛʣʠ. ɺ ʩʧʝʢʪʨʝ 

ʩʦʜʝʨʞʠʤʦʛʦ ʪʨʫʙʢʠ ʥʘʙʣʶʜʘʣʘʩʴ ʩʠʣʴʥʘʷ ʣʠʥʠʷ D3. ɸʣʴʬʘ-ʯʘʩʪʠʮʳ ʦʢʘʟʘʣʠʩʴ ʷʜʨʘʤʠ ʘʪʦʤʦʚ 

ʛʝʣʠʷ. 

ʂʦʨʦʯʝ ʛʦʚʦʨʷ, ʩʦʚʤʝʩʪʥʳʝ ʫʩʠʣʠʷ ʚʩʝʭ ʵʪʠʭ ʫʯʝʥʳʭ ʧʨʠʚʝʣʠ ʢ ʦʪʢʨʳʪʠʶ ʚʪʦʨʦʛʦ ʧʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʦʩʣʝ ʚʦʜʦʨʦʜʘ ʵʣʝʤʝʥʪʘ ʚʦ ɺʩʝʣʝʥʥʦʡ. ʅʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʛʝʣʠʡ ʦʯʝʥʴ 

ʫʞ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʟʜʝʩʴ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʝʛʦ ʤʳ ʧʦʣʫʯʘʝʤ ʧʨʠ ʧʝʨʝʛʦʥʢʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ɻʝʣʠʡ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʘʫʢʝ ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ ʤʥʦʛʠʭ ʝʝ ʦʙʣʘʩʪʷʭ: ʙʝʟ ʥʝʛʦ ʪʨʫʜʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʙʘʣʣʦʥʳ, ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ ʬʠʟʠʢʫ, ʤʝʜʠʮʠʥʩʢʠʝ 

ʘʧʧʘʨʘʪʳ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʵʪʦ ʦʩʥʦʚʥʦʝ ʪʦʧʣʠʚʦ 

ʜʣʷ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ð ʥʝʜʦʨʦʛʦʛʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ, ʝʩʣʠ 

ʢʦʤʫ-ʪʦ ʫʜʘʩʪʩʷ-ʪʘʢʠ ʟʘʩʪʘʚʠʪʴ ʵʪʫ ʰʪʫʢʫ ʨʘʙʦʪʘʪʴ. ʊʘʢ ʜʣʷ ʯʝʛʦ ʞʝ ʤʳ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʤ 

ʵʪʦ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ ʚʝʱʝʩʪʚʦ? ʅʘ ʥʘʜʫʚʥʳʝ ʰʘʨʠʢʠ ʜʣʷ ʜʝʪʩʢʠʭ ʧʨʘʟʜʥʠʢʦʚ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʛʝʣʠʷ ʚʦ ɺʩʝʣʝʥʥʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʟʚʝʟʜʘʭ ʠ ʤʝʞʟʚʝʟʜʥʳʭ ʛʘʟʦʚʳʭ ʦʙʣʘʢʘʭ. ɼʝʣʦ 

ʚ ʪʦʤ, ʯʪʦ ʛʝʣʠʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʦʟʥʠʢ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʠ, ʢʨʦʤʝ ʪʦʛʦ, 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʨʤʦʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʚ ʥʝʜʨʘʭ ʟʚʝʟʜ. ʄʳ ʚʠʜʠʤ ʝʛʦ ʥʘ 

ʉʦʣʥʮʝ ʥʝ ʧʨʦʩʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʛʝʣʠʡ ʥʘʨʷʜʫ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʜʦʨʦʜʘ ʠ ʤʥʦʞʝʩʪʚʦʤ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ (ʢʦʪʦʨʳʭ ʪʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ) ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʉʦʣʥʮʘ; 

ʉʦʣʥʮʝ ʧʨʦʠʟʚʦʜʠʪ ʝʛʦé ʠʟ ʚʦʜʦʨʦʜʘ. 

ɸʪʦʤ ʚʦʜʦʨʦʜʘ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʧʨʦʪʦʥʘ ʠ ʦʜʥʦʛʦ ʵʣʝʢʪʨʦʥʘ. ɺ ʘʪʦʤʝ ʛʝʣʠʷ ʜʚʘ ʧʨʦʪʦʥʘ, ʜʚʘ 

ʥʝʡʪʨʦʥʘ ʠ ʜʚʘ ʵʣʝʢʪʨʦʥʘ; ʘʣʴʬʘ-ʯʘʩʪʠʮʘ ð ʵʪʦ ʪʦʪ ʞʝ ʛʝʣʠʡ, ʥʦ ʙʝʟ ʵʣʝʢʪʨʦʥʦʚ. ɺ ʟʚʝʟʜʝ 

ʵʣʝʢʪʨʦʥʳ ʩʨʳʚʘʶʪʩʷ ʩ ʷʜʨʘ ʠ ʫʥʦʩʷʪʩʷ ʧʨʦʯʴ, ʠ ʚ ʨʝʘʢʮʠʷʭ ʫʯʘʩʪʚʫʶʪ ʦʜʥʠ ʪʦʣʴʢʦ ʷʜʨʘ ʘʪʦʤʦʚ. 

ɺ ʷʜʨʝ ʉʦʣʥʮʘ, ʛʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 14 ʤʣʥ K, ʩʠʣʴʥʝʡʰʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʠʣʳ 

ʩʜʘʚʣʠʚʘʶʪ ʯʝʪʳʨʝ ʷʜʨʘ ʚʦʜʦʨʦʜʘ ð ʯʝʪʳʨʝ ʧʨʦʪʦʥʘ, ʢʦʪʦʨʳʝ ʩʣʠʚʘʶʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʘʣʴʬʘ-ʯʘʩʪʠʮʳ, ʜʚʫʭ ʧʦʟʠʪʨʦʥʦʚ, ʜʚʫʭ ʥʝʡʪʨʠʥʦ ʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ. ʇʦʟʠʪʨʦʥʳ ʠ 

ʥʝʡʪʨʠʥʦ ʧʦʟʚʦʣʷʶʪ ʜʚʫʤ ʧʨʦʪʦʥʘʤ ʠʟ ʯʝʪʳʨʝʭ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʥʝʡʪʨʦʥʳ. ʅʘ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ 

ʫʨʦʚʥʝ ʥʘʤ ʩʣʝʜʦʚʘʣʦ ʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʭ ʢʚʘʨʢʠ, ʥʦ ʟʜʝʩʴ ʪʘʢʦʛʦ ʦʧʠʩʘʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ. ɸʥʘʣʦʛʠʯʥʘʷ ʨʝʘʢʮʠʷ ʟʘʩʪʘʚʣʷʝʪ ʚʦʜʦʨʦʜʥʫʶ ʙʦʤʙʫ ʚʟʨʳʚʘʪʴʩʷ ʩʦ ʩʪʨʘʰʥʦʡ 

ʦʧʫʩʪʦʰʠʪʝʣʴʥʦʡ ʩʠʣʦʡ, ʙʣʘʛʦʜʘʨʷ ʢʘʢ ʨʘʟ ʪʘʢʦʤʫ ʚʳʜʝʣʝʥʠʶ ʵʥʝʨʛʠʠ, ʥʦ ʪʘʤ ʟʘʜʝʡʩʪʚʦʚʘʥʳ 

ʜʨʫʛʠʝ ʠʟʦʪʦʧʳ ʚʦʜʦʨʦʜʘ ð ʜʝʡʪʝʨʠʡ ʠ ʪʨʠʪʠʡ. 

***  
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ʅʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʥʦʚʘʷ ʦʙʣʘʩʪʴ ʥʘʫʢʠ ʥʘʧʦʤʠʥʘʝʪ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʝ ʙʘʙʦʯʝʢ: 

ʣʦʚʠ ʚʩʝ, ʯʪʦ ʤʦʞʝʰʴ, ʘ ʟʘʪʝʤ ʧʦʩʪʘʨʘʡʩʷ ʨʘʩʧʦʣʦʞʠʪʴ ʩʚʦʠ ʵʢʩʧʦʥʘʪʳ ʨʘʟʫʤʥʳʤ ʦʙʨʘʟʦʤ. 

ʉʧʝʢʪʨʦʩʢʦʧʠʩʪʳ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʣʠ ʩʧʝʢʪʨʳ ʟʚʝʟʜ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʧʦ ʥʠʤ ʟʚʝʟʜʳ. ɺ 1866 

ʛʦʜʫ ɸʥʜʞʝʣʦ ʉʝʢʢʠ ʨʘʩʧʨʝʜʝʣʠʣ ʟʚʝʟʜʳ ʧʦ ʠʭ ʩʧʝʢʪʨʘʤ ʥʘ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʘ, ʧʨʠʤʝʨʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʚ ʥʠʭ ʮʚʝʪʘʤ: ʙʝʣʦ-ʛʦʣʫʙʳʝ, ʞʝʣʪʳʝ, ʢʨʘʩʥʦ-ʦʨʘʥʞʝʚʳʝ. 

ʇʦʟʞʝ ʦʥ ʜʦʙʘʚʠʣ ʝʱʝ ʜʚʘ ʢʣʘʩʩʘ. 

ʆʢʦʣʦ 1880 ʛʦʜʘ ʇʠʢʝʨʠʥʛ ʥʘʯʘʣ ʩʦʩʪʘʚʣʷʪʴ ʦʙʟʦʨ ʟʚʝʟʜʥʳʭ ʩʧʝʢʪʨʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ ʚ 

1890 ʛʦʜʫ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʜʘʣʴʥʝʡʰʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʚʝʣʘ ɺʠʣʴʷʤʠʥʘ ʌʣʝʤʠʥʛ, ʢʦʪʦʨʘʷ 

ʚʦʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʵʪʦʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʉʝʢʢʠ, ʛʜʝ ʢʣʘʩʩʳ ʦʙʦʟʥʘʯʘʣʠʩʴ 

ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʦʪ A ʜʦ Q. ʇʦʩʣʝ ʩʣʦʞʥʦʡ ʩʝʨʠʠ ʧʝʨʝʨʘʙʦʪʦʢ ʧʦʷʚʠʣʘʩʴ ʥʳʥʝʰʥʷʷ 

ʩʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄʦʨʛʘʥʘ ð ʂʠʥʘʥʘ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʫʢʚʳ O, B, A, F, G, K ʠ M. 

ɿʚʝʟʜʳ ʪʠʧʘ O ʠʤʝʶʪ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʚʝʟʜʳ ʪʠʧʘ M ð ʩʘʤʫʶ 

ʥʠʟʢʫʶ. ʂʘʞʜʳʡ ʢʣʘʩʩ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʧʦʜʢʣʘʩʩʳ, ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʝ ʮʠʬʨʘʤʠ 0 

ï 9, ʧʨʠʯʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʜʝʢʩʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʥʠʞʘʝʪʩʷ. ɽʱʝ ʦʜʠʥ ʢʣʶʯʝʚʦʡ ʧʘʨʘʤʝʪʨ ð 

ʩʚʝʪʠʤʦʩʪʴ ʟʚʝʟʜʳ ð ʧʨʠʩʫʱʘʷ ʝʡ çʷʨʢʦʩʪʴè ʥʘ ʚʩʝʭ ʜʣʠʥʘʭ ʚʦʣʥ, ʠʟʤʝʨʝʥʥʘʷ ʢʘʢ ʩʫʤʤʘʨʥʘʷ 

ʵʥʝʨʛʠʷ ʠʟʣʫʯʝʥʠʷ, ʠʩʧʫʩʢʘʝʤʘʷ ʟʚʝʟʜʦʡ ʟʘ ʩʝʢʫʥʜʫ[56]. ɿʚʝʟʜʘʤ ʪʘʢʞʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʢʣʘʩʩ 

ʩʚʝʪʠʤʦʩʪʠ, ʢʦʪʦʨʳʡ ʟʘʧʠʩʳʚʘʝʪʩʷ ʦʙʳʯʥʦ ʨʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ, ʧʦʵʪʦʤʫ ʚʩʝʛʦ ʚ ʜʘʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʚʘ ʧʘʨʘʤʝʪʨʘ, ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʩʚʝʪʠʤʦʩʪʠ. 

ɼʣʷ ʟʚʝʟʜ ʢʣʘʩʩʘ O, ʢ ʧʨʠʤʝʨʫ, ʭʘʨʘʢʪʝʨʥʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʰʝ 30 000 K ʠ 

ʛʦʣʫʙʦʡ ʦʪʪʝʥʦʢ ʩʚʝʪʘ; ʧʦ ʤʘʩʩʝ ʦʥʠ ʧʨʝʚʦʩʭʦʜʷʪ ʉʦʣʥʮʝ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ 16 ʨʘʟ, ʠʤʝʶʪ 

ʩʣʘʙʳʝ ʣʠʥʠʠ ʚʦʜʦʨʦʜʘ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ. ɿʚʝʟʜʳ ʢʣʘʩʩʘ G ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪ 5200 ʜʦ 6000 K, ʩʚʝʪʷʪ ʙʣʝʜʥʦ-ʞʝʣʪʳʤ ʩʚʝʪʦʤ, ʠʤʝʶʪ ʤʘʩʩʫ ʦʪ 

0,8 ʜʦ 1,04 ʤʘʩʩʳ ʉʦʣʥʮʘ, ʧʦʢʘʟʳʚʘʶʪ ʩʣʘʙʳʝ ʣʠʥʠʠ ʚʦʜʦʨʦʜʘ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 8% ʚʩʝʭ 

ʠʟʚʝʩʪʥʳʭ ʟʚʝʟʜ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʠ ʥʘʰʝ ʉʦʣʥʮʝ, ʝʛʦ ʪʠʧ G2. ɿʚʝʟʜʳ ʢʣʘʩʩʘ M ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪ 2400 ʜʦ 3700 K ʠ ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʠʤʝʶʪ ʤʘʩʩʫ ʦʪ 

0,08 ʜʦ 0,45 ʤʘʩʩʳ ʉʦʣʥʮʘ, ʧʦʢʘʟʳʚʘʶʪ ʦʯʝʥʴ ʩʣʘʙʳʝ ʣʠʥʠʠ ʚʦʜʦʨʦʜʘ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 76% 

ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʟʚʝʟʜ. 
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ʉʚʝʪʠʤʦʩʪʴ ʟʚʝʟʜʳ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʝʝ ʨʘʟʤʝʨʦʤ, ʠ ʚ ʥʘʟʚʘʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʩʚʝʪʠʤʦʩʪʠ 

ʬʠʛʫʨʠʨʫʶʪ ʛʠʧʝʨʛʠʛʘʥʪʳ, ʟʘʪʝʤ ʩʚʝʨʭʛʠʛʘʥʪʳ, ʛʠʛʘʥʪʳ, ʩʫʙʛʠʛʘʥʪʳ, ʢʘʨʣʠʢʠ (ʠʣʠ ʟʚʝʟʜʳ 

ʛʣʘʚʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ) ʠ ʩʫʙʢʘʨʣʠʢʠ. ʊʘʢ ʯʪʦ ʢʦʥʢʨʝʪʥʘʷ ʟʚʝʟʜʘ ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʢʘʢ 

ʛʦʣʫʙʦʡ ʛʠʛʘʥʪ, ʢʨʘʩʥʳʡ ʢʘʨʣʠʢ ʠ ʪ.ʜ. 

ɽʩʣʠ ʥʘʥʝʩʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʩʚʝʪʠʤʦʩʪʴ ʟʚʝʟʜ ʥʘ ʛʨʘʬʠʢ, ʧʦʣʫʯʠʪʩʷ ʦʪʥʶʜʴ ʥʝ ʩʣʫʯʘʡʥʘʷ 

ʨʦʩʩʳʧʴ ʪʦʯʝʢ. ʊʦʯʢʠ ʥʘ ʵʪʦʤ ʛʨʘʬʠʢʝ ʦʙʨʘʟʫʶʪ ʬʠʛʫʨʫ, ʥʘʧʦʤʠʥʘʶʱʫʶ ʧʝʨʝʚʝʨʥʫʪʫʶ ʙʫʢʚʫ Z. 

ʕʪʦ ʜʠʘʛʨʘʤʤʘ ɻʝʨʮʰʧʨʫʥʛʘ ð ʈʘʩʩʝʣʘ, ʢʦʪʦʨʫʶ ʧʨʝʜʣʦʞʠʣʠ ʦʢʦʣʦ 1910 ʛʦʜʘ ʕʡʥʘʨ 

ɻʝʨʮʰʧʨʫʥʛ ʠ ɻʝʥʨʠ ʈʘʩʩʝʣ. ʉʘʤʳʝ ʟʘʤʝʪʥʳʝ ʝʝ ʯʝʨʪʳ ð ʩʢʦʧʣʝʥʠʝ ʷʨʢʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʭʦʣʦʜʥʳʭ ʛʠʛʘʥʪʦʚ ʠ ʩʚʝʨʭʛʠʛʘʥʪʦʚ ʚ ʧʨʘʚʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʠʟʦʛʥʫʪʘʷ ʜʠʘʛʦʥʘʣʴʥʘʷ çʛʣʘʚʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴè ʦʪ ʛʦʨʷʯʠʭ ʠ ʷʨʢʠʭ ʟʚʝʟʜ ʜʦ ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ ʠ ʪʫʩʢʣʳʭ, ʠ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʦʝ ʩʢʦʧʣʝʥʠʝ ʛʦʨʷʯʠʭ ʪʫʩʢʣʳʭ ʙʝʣʳʭ ʢʘʨʣʠʢʦʚ ʚʥʠʟʫ ʩʣʝʚʘ. 

ʀʟʫʯʝʥʠʝ ʩʧʝʢʪʨʦʚ ʟʚʝʟʜ ʧʝʨʝʩʪʘʣʦ ʙʳʪʴ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʙʘʙʦʯʝʢ, ʢʦʛʜʘ ʫʯʝʥʳʝ ʥʘʯʘʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʧʳʪʘʷʩʴ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʟʚʝʟʜʳ ʧʨʦʠʟʚʦʜʷʪ 

ʩʚʝʪ ʠ ʜʨʫʛʦʝ ʠʟʣʫʯʝʥʠʝ. ʆʥʠ ʙʳʩʪʨʦ ʧʦʥʷʣʠ, ʯʪʦ ʟʚʝʟʜʘ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʛʠʛʘʥʪʩʢʠʡ ʢʦʩʪʝʨ. 

ɽʩʣʠ ʙʳ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʚ ʥʝʡ ʙʳʣʠ ʦʙʳʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʪʦ ʉʦʣʥʮʝ ʜʘʚʥʦ ʫʞʝ 

ʩʛʦʨʝʣʦ ʙʳ ʜʦ ʫʛʦʣʴʢʦʚ. ɼʠʘʛʨʘʤʤʘ ɻʝʨʮʰʧʨʫʥʛʘ ð ʈʘʩʩʝʣʘ ʪʘʢʞʝ ʧʦʜʩʢʘʟʳʚʘʣʘ, ʯʪʦ ʟʚʝʟʜʳ, 

ʚʦʟʤʦʞʥʦ, ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ, ʩʜʚʠʛʘʷʩʴ ʧʦ ʧʝʨʝʚʝʨʥʫʪʦʡ ʙʫʢʚʝ Z ʠʟ ʚʝʨʭʥʝʛʦ ʧʨʘʚʦʛʦ ʫʛʣʘ ʚ 

ʥʠʞʥʠʡ ʣʝʚʳʡ. ʊʘʢʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʢʘʟʘʣʦʩʴ ʨʘʟʫʤʥʳʤ: ʪʦʛʜʘ ʧʦʣʫʯʘʣʦʩʴ ʙʳ, ʯʪʦ ʟʚʝʟʜʳ 

ʨʦʞʜʘʶʪʩʷ ʛʠʛʘʥʪʘʤʠ, ʢ ʢʦʥʮʫ ʞʠʟʥʠ ʩʲʝʞʠʚʘʶʪʩʷ ʜʦ ʢʘʨʣʠʢʦʚ, ʘ ʚ ʧʨʦʤʝʞʫʪʢʝ ʧʨʦʭʦʜʷʪ ʧʦ 

ʛʣʘʚʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʩʪʘʥʦʚʷʪʩʷ ʩʫʙʢʘʨʣʠʢʘʤʠ. ʊʦʛʜʘ ʧʦ ʤʝʨʝ ʩʞʘʪʠʷ ʦʥʠ ʧʨʝʚʨʘʱʘʣʠ 

ʙʳ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʵʥʝʨʛʠʶ ʚ ʠʟʣʫʯʝʥʠʝ ð ʵʪʦʪ ʧʨʦʮʝʩʩ ʠʟʚʝʩʪʝʥ ʢʘʢ ʤʝʭʘʥʠʟʤ ʂʝʣʴʚʠʥʘ ð 

ɻʝʣʴʤʛʦʣʴʮʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʡ ʪʝʦʨʠʠ, ʘʩʪʨʦʥʦʤʳ 1920-ʭ ʛʦʜʦʚ ʦʮʝʥʠʣʠ ʚʦʟʨʘʩʪ ʥʘʰʝʛʦ ʉʦʣʥʮʘ 

ʧʨʠʤʝʨʥʦ ʚ 10 ʤʣʥ ʣʝʪ, ʯʝʤ ʚʳʟʚʘʣʠ ʥʘ ʩʝʙʷ ʞʝʩʪʢʫʶ ʢʨʠʪʠʢʫ ʩʦ ʩʪʦʨʦʥʳ ʛʝʦʣʦʛʦʚ ʠ 

ʙʠʦʣʦʛʦʚ-ʵʚʦʣʶʮʠʦʥʠʩʪʦʚ, ʫʙʝʞʜʝʥʥʳʭ ʚ ʪʦʤ, ʯʪʦ ʥʘʰʝ ʩʚʝʪʠʣʦ ʥʘʤʥʦʛʦ ʩʪʘʨʰʝ. 
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ɸʩʪʨʦʥʦʤʳ ʩʜʘʣʠʩʴ ʪʦʣʴʢʦ ʚ 1930-ʭ ʛʦʜʘʭ, ʢʦʛʜʘ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʵʥʝʨʛʠʠ 

ʟʚʝʟʜʳʧʦʣʫʯʘʶʪ ʟʘ ʩʯʝʪ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ, ʘ ʥʝ ʟʘ ʩʯʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʞʘʪʠʷ ʠ ʯʪʦ 

ʧʨʝʜʣʘʛʘʚʰʘʷʩʷ ʨʘʥʝʝ ʵʚʦʣʶʮʠʦʥʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʟʚʝʟʜʳ ʦʰʠʙʦʯʥʘ. ʈʦʜʠʣʘʩʴ ʥʦʚʘʷ ʦʙʣʘʩʪʴ 

ʥʘʫʢʠ ð ʘʩʪʨʦʬʠʟʠʢʘ. ʇʨʠ ʧʦʤʦʱʠ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʥʘ ʘʥʘʣʠʟʠʨʫʝʪ 

ʜʠʥʘʤʠʢʫ ʠ ʵʚʦʣʶʮʠʶ ʟʚʝʟʜ ʥʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ ʠ ʜʦ ʩʤʝʨʪʠ. ɻʣʘʚʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʜʣʷ 

ʩʚʦʠʭ ʤʦʜʝʣʝʡ ʘʩʪʨʦʬʠʟʠʢʘ ʠʟʚʣʝʢʘʝʪ ʠʟ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʠ. 

ɺ ʛʣʘʚʝ 1 ʤʳ ʚʠʜʝʣʠ, ʢʘʢ ʬʦʨʤʠʨʫʶʪʩʷ ʟʚʝʟʜʳ, ʢʦʛʜʘ ʦʙʰʠʨʥʦʝ ʧʝʨʚʠʯʥʦʝ ʛʘʟʦʚʦʝ ʦʙʣʘʢʦ 

ʢʦʣʣʘʧʩʠʨʫʝʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʡ ʛʨʘʚʠʪʘʮʠʠ. ʊʘʤ ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʜʠʥʘʤʠʢʝ 

ʧʨʦʮʝʩʩʘ, ʥʦ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʜʦʙʘʚʣʷʶʪ ʢ ʥʝʤʫ ʥʦʚʳʝ ʧʦʜʨʦʙʥʦʩʪʠ. ʉʞʘʪʠʝ ʛʘʟʦʚʦʛʦ ʦʙʣʘʢʘ 

ʚʳʩʚʦʙʦʞʜʘʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ ʨʘʟʦʛʨʝʚʘʝʪ ʛʘʟ ʠ ʩʦʟʜʘʝʪ ʧʨʦʪʦʟʚʝʟʜʫ ð ʦʯʝʥʴ 

ʛʦʨʷʯʠʡ ʚʨʘʱʘʶʱʠʡʩʷ ʛʘʟʦʚʳʡ ʩʬʝʨʦʠʜ, ʩʦʩʪʦʷʱʠʡ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʚʦʜʦʨʦʜʘ. ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʨʦʪʦʟʚʝʟʜʳ ʜʦʩʪʠʛʘʝʪ 10 ʤʣʥ K, ʷʜʨʘ ʚʦʜʦʨʦʜʘ ð ʧʨʦʪʦʥʳ ð ʥʘʯʠʥʘʶʪ ʩʣʠʚʘʪʴʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʦʙʨʘʟʫʷ ʜʝʡʪʝʨʠʡ ʠ ʛʝʣʠʡ. ʇʨʦʪʦʟʚʝʟʜʳ ʩ ʥʘʯʘʣʴʥʦʡ ʤʘʩʩʦʡ ʤʝʥʝʝ 0,08 ʤʘʩʩ ʉʦʣʥʮʘ 

ʥʠʢʦʛʜʘ ʥʝ ʨʘʟʦʛʨʝʚʘʶʪʩʷ ʜʦ ʪʘʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʧʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʚ ʥʠʭ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʰʠʢʦʤ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʨʠʯʥʝʚʦʛʦ ʢʘʨʣʠʢʘ. ʊʘʢʠʝ ʟʚʝʟʜʳ ʩʚʝʪʷʪ ʪʫʩʢʣʦ, ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʩʠʥʪʝʟʘ 

ʜʝʡʪʝʨʠʷ, ʠ ʙʳʩʪʨʦ ʛʘʩʥʫʪ. 

ɿʚʝʟʜʳ, ʜʦʩʪʘʪʦʯʥʦ ʛʦʨʷʯʠʝ, ʯʪʦʙʳ ʚʩʧʳʭʥʫʪʴ, ʥʘʯʠʥʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ 

ʧʨʦʪʦʥ ð ʧʨʦʪʦʥ. ʉʥʘʯʘʣʘ ʜʚʘ ʧʨʦʪʦʥʘ ʩʣʠʚʘʶʪʩʷ, ʦʙʨʘʟʫʷ ʜʠʧʨʦʪʦʥ (ʣʝʛʢʫʶ ʬʦʨʤʫ ʛʝʣʠʷ) ʠ 

ʬʦʪʦʥ. ɿʘʪʝʤ ʦʜʠʥ ʠʟ ʧʨʦʪʦʥʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʜʠʧʨʦʪʦʥʘ, ʠʩʧʫʩʢʘʝʪ ʧʦʟʠʪʨʦʥ ʠ ʥʝʡʪʨʠʥʦ ʠ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʡʪʨʦʥʦʤ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʷʜʨʦ ʜʝʡʪʝʨʠʷ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ, ʭʦʪʷ ʦʥ ʠ 

ʧʨʦʭʦʜʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦ, ʚʳʜʝʣʷʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ. ʇʦʣʫʯʠʚʰʠʡʩʷ 

ʧʦʟʠʪʨʦʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʵʣʝʢʪʨʦʥʦʤ, ʠ ʦʥʠ ʚʤʝʩʪʝ ʘʥʥʠʛʠʣʠʨʫʶʪ, ʦʙʨʘʟʫʷ ʜʚʘ ʬʦʪʦʥʘ ʠ ʝʱʝ 

ʥʝʤʥʦʛʦ ʵʥʝʨʛʠʠ. ɽʱʝ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ ʯʝʪʳʨʝ ʩʝʢʫʥʜʳ ʷʜʨʦ ʜʝʡʪʝʨʠʷ ʩʣʠʚʘʝʪʩʷ ʝʱʝ ʩ ʦʜʥʠʤ 

ʧʨʦʪʦʥʦʤ, ʦʙʨʘʟʫʷ ʛʝʣʠʡ-3, ʦʜʠʥ ʠʟ ʠʟʦʪʦʧʦʚ ʛʝʣʠʷ; ʧʨʠ ʵʪʦʤ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʠ. 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʦʟʤʦʞʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ. ɻʣʘʚʥʳʡ ʠʟ ʥʠʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʠʷʥʠʝ ʜʚʫʭ ʷʜʝʨ 

ʛʝʣʠʷ-3 ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʙʳʯʥʦʛʦ ʛʝʣʠʷ-4, ʜʚʫʭ ʷʜʝʨ ʚʦʜʦʨʦʜʘ ʠ ʝʱʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʵʥʝʨʛʠʠ. ʅʘ ʉʦʣʥʮʝ ʵʪʦʪ ʚʘʨʠʘʥʪ ʨʝʘʣʠʟʫʝʪʩʷ ʚ 86% ʩʣʫʯʘʝʚ. ʇʨʠ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʦʙʨʘʟʫʝʪʩʷ 

ʷʜʨʦ ʙʝʨʠʣʣʠʷ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʣʠʪʠʡ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʣʠʚʘʝʪʩʷ ʩ 

ʚʦʜʦʨʦʜʦʤ ʠ ʦʙʨʘʟʫʝʪ ʛʝʣʠʡ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʚʳʜʝʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠʮʳ. ʕʪʦʪ ʚʘʨʠʘʥʪ 

ʉʦʣʥʮʝ ʚʳʙʠʨʘʝʪ ʚ 14% ʩʣʫʯʘʝʚ. ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʷʜʨʘ ʙʝʨʠʣʣʠʷ ʠ ʙʦʨʘ, ʠ 

ʨʝʘʣʠʟʫʝʪʩʷ ʦʥ ʥʘ ʉʦʣʥʮʝ ʚ 0,11% ʩʣʫʯʘʝʚ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʝʥ ʠ ʯʝʪʚʝʨʪʳʡ ʚʘʨʠʘʥʪ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʛʝʣʠʡ-3 ʩʣʠʚʘʝʪʩʷ ʩ ʚʦʜʦʨʦʜʦʤ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʝʣʠʡ-4, ʥʦ ʦʥ 

ʥʘʩʪʦʣʴʢʦ ʨʝʜʦʢ, ʯʪʦ ʥʘʙʣʶʜʘʪʴ ʝʛʦ ʧʦʢʘ ʥʠʢʦʤʫ ʥʝ ʫʜʘʚʘʣʦʩʴ. 

ɸʩʪʨʦʬʠʟʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʪʠ ʨʝʘʢʮʠʠ ʚ ʚʠʜʝ ʧʨʠʤʝʨʥʦ ʪʘʢʠʭ ʫʨʘʚʥʝʥʠʡ: 

 
ʛʜʝ D ð ʜʝʡʪʝʨʠʡ, H ð ʚʦʜʦʨʦʜ, He ð ʛʝʣʠʡ, ʚʝʨʭʥʠʡ ʠʥʜʝʢʩ ʦʙʦʟʥʘʯʘʝʪ ʯʠʩʣʦ ʥʝʡʪʨʦʥʦʚ, 

ʥʠʞʥʠʡ ð ʯʠʩʣʦ ʧʨʦʪʦʥʦʚ, ɔ ð ʵʪʦ ʬʦʪʦʥ, ʘ ʄʵɺ ð ʝʜʠʥʠʮʘ ʵʥʝʨʛʠʠ (ʤʝʛʘʵʣʝʢʪʨʦʥʚʦʣʴʪ). ʗ 

ʫʧʦʤʠʥʘʶ ʦʙ ʵʪʦʤ ʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʧʨʝʜʣʘʛʘʶ ʚʘʤ ʧʨʦʩʣʝʜʠʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ ʚ ʜʝʪʘʣʷʭ, ʘ ʯʪʦʙʳ 

ʧʦʢʘʟʘʪʴ, ʯʪʦ ʝʛʦ ʤʦʞʥʦʧʨʦʩʣʝʜʠʪʴ ʚ ʜʝʪʘʣʷʭ ʠ ʯʪʦ ʦʥ ʦʙʣʘʜʘʝʪ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʈʘʥʝʝ ʷ ʫʧʦʤʠʥʘʣ ʪʝʦʨʠʶ ʦ ʪʦʤ, ʯʪʦ ʟʚʝʟʜʳ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʠ ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʠʭ 

ʢʦʤʙʠʥʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʚʝʪʠʤʦʩʪʠ ʜʚʠʞʝʪʩʷ ʧʦ ʜʠʘʛʨʘʤʤʝ ɻʝʨʮʰʧʨʫʥʛʘ ð ʈʘʩʩʝʣʘ. ɺ ʵʪʦʡ 

ʠʜʝʝ, ʙʝʟʫʩʣʦʚʥʦ, ʯʪʦ-ʪʦ ʝʩʪʴ, ʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʚʳʚʦʜʳ ʙʳʣʠ ʦʰʠʙʦʯʥʳ, ʠ ʨʘʟʥʳʝ ʟʚʝʟʜʳ 

ʩʣʝʜʫʶʪ ʧʦ ʨʘʟʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ ð ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʯʪʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʪʦʤʫ, ʯʪʦ 

ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʠʟʥʘʯʘʣʴʥʦ. ʇʨʠ ʨʦʞʜʝʥʠʠ ʟʚʝʟʜʘ ʟʘʥʠʤʘʝʪ ʤʝʩʪʦ ʛʜʝ-ʪʦ ʥʘ ʛʣʘʚʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʠʘʛʨʘʤʤʳ ɻʝʨʮʰʧʨʫʥʛʘ ð ʈʘʩʩʝʣʘ. ʂʦʥʢʨʝʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ 

ʤʘʩʩʳ ʟʚʝʟʜʳ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʩʚʝʪʠʤʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʫ. ɻʣʘʚʥʳʝ ʩʠʣʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʜʠʥʘʤʠʢʫ ʟʚʝʟʜʳ, ð ʵʪʦ ʛʨʘʚʠʪʘʮʠʷ, ʢʦʪʦʨʘʷ ʟʘʩʪʘʚʣʷʝʪ ʝʝ ʩʞʠʤʘʪʴʩʷ, ʠ ʜʘʚʣʝʥʠʝ ʠʟʣʫʯʝʥʠʷ, 

ʚʳʟʚʘʥʥʦʝ ʚʦʜʦʨʦʜʥʳʤ ʩʠʥʪʝʟʦʤ, ʢʦʪʦʨʦʝ ʟʘʩʪʘʚʣʷʝʪ ʝʝ ʨʘʩʰʠʨʷʪʴʩʷ. ʉʪʘʙʠʣʠʟʠʨʫʶʱʘʷ 

ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪ ʵʪʠ ʩʠʣʳ ʜʨʫʛ ʜʨʫʛʫ, ʪʘʢ ʯʪʦʙʳ ʦʥʠ ʫʨʘʚʥʦʚʝʰʠʚʘʣʠʩʴ. ɽʩʣʠ 

ʛʨʘʚʠʪʘʮʠʷ ʥʘʯʠʥʘʝʪ ʧʦʙʝʞʜʘʪʴ, ʟʚʝʟʜʘ ʩʞʠʤʘʝʪʩʷ, ʨʘʟʦʛʨʝʚʘʝʪʩʷ ʠ ʫʩʠʣʠʚʘʝʪ ʫʨʦʚʝʥʴ 

ʠʟʣʫʯʝʥʠʷ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʙʘʣʘʥʩ. ʀ ʥʘʦʙʦʨʦʪ, ʝʩʣʠ ʧʦʙʝʞʜʘʪʴ ʥʘʯʠʥʘʝʪ ʠʟʣʫʯʝʥʠʝ, ʟʚʝʟʜʘ 

ʨʘʩhʠʨʷʝʪʩʷ, ʥʝʤʥʦʛʦ ʦʩʪʳʚʘʝʪ ð ʠ ʛʨʘʚʠʪʘʮʠʷ ʚʥʦʚʴ ʩʞʠʤʘʝʪ ʝʝ ʜʦ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ. 
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ʊʘʢʦʝ ʙʘʣʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʪʦʧʣʠʚʦ ʥʝ ʧʦʜʭʦʜʠʪ ʢ ʢʦʥʮʫ. ʇʨʦʮʝʩʩ 

ʵʪʦʪ ʜʦʣʞʝʥ ʟʘʥʠʤʘʪʴ ʩʦʪʥʠ ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʜʣʷ ʤʝʜʣʝʥʥʦ ʛʦʨʷʱʠʭ ʢʨʘʩʥʳʭ ʢʘʨʣʠʢʦʚ, 10 

ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʠʣʠ ʦʢʦʣʦ ʪʦʛʦ ʜʣʷ ʪʘʢʠʭ ʟʚʝʟʜ, ʢʘʢ ʉʦʣʥʮʝ, ʠ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ ʣʝʪ 

ʜʣʷ ʛʦʨʷʯʠʭ ʠ ʤʘʩʩʠʚʥʳʭ ʟʚʝʟʜ ʪʠʧʘ O. ʇʦʩʣʝ ʵʪʦʛʦ ʛʨʘʚʠʪʘʮʠʷ ʙʝʨʝʪ ʚʝʨʭ, ʠ ʷʜʨʦ 

ʟʚʝʟʜʳ ʩʞʠʤʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʣʠʙʦ ʷʜʨʦ ʨʘʟʦʛʨʝʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʛʝʣʠʝʚʳʡ 

ʩʠʥʪʝʟ, ʣʠʙʦ ʦʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʚʳʨʦʞʜʝʥʥʦʝ ʚʝʱʝʩʪʚʦ ð ʚʦʟʥʠʢʘʝʪ ʩʚʦʝʛʦ ʨʦʜʘ ʘʪʦʤʥʳʡ 

ʪʫʧʠʢ, ʢʦʪʦʨʳʡ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʢʦʣʣʘʧʩ. ʏʪʦ ʢʦʥʢʨʝʪʥʦ ʧʨʦʠʟʦʡʜʝʪ, ʦʧʨʝʜʝʣʷʝʪ 

ʤʘʩʩʘ ʟʚʝʟʜʳ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ. 

ɽʩʣʠ ʤʘʩʩʘ ʟʚʝʟʜʳ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʴʰʝ 1/10 ʤʘʩʩʳ ʉʦʣʥʮʘ, ʦʥʘ ʤʦʞʝʪ ʧʨʦʙʳʪʴ ʥʘ ʛʣʘʚʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 6ï12 ʪʨʠʣʣʠʦʥʦʚ ʣʝʪ ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʜʦʣʞʥʘ ʩʪʘʪʴ ʙʝʣʳʤ ʢʘʨʣʠʢʦʤ[57]. 

ɿʚʝʟʜʘ ʩ ʤʘʩʩʦʡ ʧʦʨʷʜʢʘ ʤʘʩʩʳ ʉʦʣʥʮʘ ʬʦʨʤʠʨʫʝʪ ʫ ʩʝʙʷ ʠʥʝʨʪʥʦʝ ʛʝʣʠʝʚʦʝ ʷʜʨʦ, 

ʦʢʨʫʞʝʥʥʦʝ ʦʙʦʣʦʯʢʦʡ ʠʟ ʛʦʨʷʱʝʛʦ ʚ ʪʝʨʤʦʷʜʝʨʥʳʭ ʨʝʘʢʮʠʷʭ ʚʦʜʦʨʦʜʘ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʟʚʝʟʜʫ 

ʨʘʩʰʠʨʷʪʴʩʷ, ʠ ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʝʝ ʚʥʝʰʥʠʝ ʩʣʦʠ ʦʩʪʳʚʘʶʪ, ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʩʥʳʤ ʛʠʛʘʥʪʦʤ. 

ʗʜʨʦ ʞʝ ʩʞʠʤʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʝʛʦ ʚʝʱʝʩʪʚʦ ʥʝ ʩʪʘʥʝʪ ʚʳʨʦʞʜʝʥʥʳʤ. ʕʪʦʪ ʢʦʣʣʘʧʩ 

ʚʳʩʚʦʙʦʞʜʘʝʪ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ ʨʘʟʦʛʨʝʚʘʝʪ ʦʢʨʫʞʘʶʱʠʝ ʷʜʨʦ ʩʣʦʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥʠ 

ʥʘʯʠʥʘʶʪ ʧʝʨʝʜʘʚʘʪʴ ʪʝʧʣʦ ʧʫʪʝʤ ʢʦʥʚʝʢʮʠʠ, ʘ ʥʝ ʧʨʦʩʪʦ ʠʟʣʫʯʝʥʠʝʤ. ɺ ʛʘʟʝ ʚʦʟʥʠʢʘʝʪ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ ʠ ʧʦʪʦʢʠ ʚʝʱʝʩʪʚʘ ʦʪ ʷʜʨʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʙʨʘʪʥʦ. ʏʝʨʝʟ ʤʠʣʣʠʘʨʜ ʣʝʪ ʠʣʠ 

ʦʢʦʣʦ ʪʦʛʦ ʷʜʨʦ ʠʟ ʚʳʨʦʞʜʝʥʥʦʛʦ ʛʝʣʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʘʩʪʦʣʴʢʦ ʛʦʨʷʯʠʤ, ʯʪʦ ʷʜʨʘ ʛʝʣʠʷ ʥʘʯʠʥʘʶʪ 

ʩʣʠʚʘʪʴʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʩ ʫʯʘʩʪʠʝʤ ʙʝʨʠʣʣʠʷ ʚ ʨʦʣʠ ʢʦʨʦʪʢʦʞʠʚʫʱʝʛʦ ʧʦʩʨʝʜʥʠʢʘ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʟʚʝʟʜʘ ʤʦʞʝʪ ʧʦʩʣʝ ʵʪʦʛʦ ʨʘʟʚʠʪʴʩʷ ʜʘʣʝʝ ʚ ʛʠʛʘʥʪʩʢʫʶ ʟʚʝʟʜʫ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʡ ʚʝʪʚʠ. ʅʝʢʦʪʦʨʳʝ ʟʚʝʟʜʳ ʵʪʦʛʦ ʪʠʧʘ ʧʫʣʴʩʠʨʫʶʪ ð ʧʦʧʝʨʝʤʝʥʥʦ ʪʦ 

ʨʘʩʰʠʨʷʶʪʩʷ, ʪʦ ʩʞʠʤʘʶʪʩʷ; ʢʦʣʝʙʣʝʪʩʷ ʠ ʠʭ ʪʝʤʧʝʨʘʪʫʨʘ. ʉʦ ʚʨʝʤʝʥʝʤ ʪʘʢʘʷ ʟʚʝʟʜʘ ʦʩʪʳʚʘʝʪ ʠ 

ʩʪʘʥʦʚʠʪʩʷ ʙʝʣʳʤ ʢʘʨʣʠʢʦʤ. 

ʋ ʉʦʣʥʮʘ ʦʩʪʘʣʦʩʴ ʧʨʠʤʝʨʥʦ 5 ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʦ ʩʪʘʥʝʪ ʢʨʘʩʥʳʤ ʛʠʛʘʥʪʦʤ. 

ʇʨʠ ʵʪʦʤ ʄʝʨʢʫʨʠʡ ʠ ɺʝʥʝʨʘ ʙʫʜʫʪ ʧʦʛʣʦʱʝʥʳ ʨʘʩʰʠʨʷʶʱʠʤʩʷ ʉʦʣʥʮʝʤ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ 

ʦʨʙʠʪʘ ɿʝʤʣʠ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʥʘʜ ʩʘʤʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʉʦʣʥʮʘ, ʥʦ ʧʨʠʣʠʚʥʳʝ ʩʠʣʳ ʠ 

ʪʨʝʥʠʝ ʦ ʭʨʦʤʦʩʬʝʨʫ ʙʫʜʫʪ ʟʘʤʝʜʣʷʪʴ ʝʝ ʜʚʠʞʝʥʠʝ. ʉʦ ʚʨʝʤʝʥʝʤ ɿʝʤʣʶ ʪʦʞʝ ʞʜʝʪ ʧʦʛʣʦʱʝʥʠʝ. 

ʕʪʦ ʥʝ ʩʢʘʞʝʪʩʷ ʥʘ ʦʪʜʘʣʝʥʥʦʤ ʙʫʜʫʱʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʩʨʝʜʥʠʡ ʩʨʦʢ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʠʜʘ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ ʣʝʪ[58]. 

ɼʦʩʪʘʪʦʯʥʦ ʤʘʩʩʠʚʥʘʷ ʟʚʝʟʜʘ, ʥʘʤʥʦʛʦ ʢʨʫʧʥʝʝ ʉʦʣʥʮʘ, ʥʘʯʠʥʘʝʪ ʛʝʣʠʝʚʳʡ ʩʠʥʪʝʟ ʧʨʝʞʜʝ, 

ʯʝʤ ʚʳʨʦʞʜʘʝʪʩʷ ʝʝ ʷʜʨʦ, ʠ ʚʟʨʳʚʘʝʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʚʝʨʭʥʦʚʦʡ. ɿʚʝʟʜʘ, ʤʘʩʩʦʡ ʙʦʣʝʝ 40 

ʩʦʣʥʝʯʥʳʭ, ʚʳʙʨʘʩʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʚʝʱʝʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʜʘʚʣʝʥʠʷ ʠʟʣʫʯʝʥʠʷ, 

ʦʩʪʘʝʪʩʷ ʦʯʝʥʴ ʛʦʨʷʯʝʡ ʠ ʧʨʦʭʦʜʠʪ ʮʝʣʫʶ ʩʝʨʠʶ ʵʪʘʧʦʚ, ʥʘ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʱʠʡ 

ʵʣʝʤʝʥʪ ʝʝ ʷʜʨʘ ʟʘʤʝʱʘʝʪʩʷ ʜʨʫʛʠʤ, ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʥʦʤʝʨʦʤ ʚ ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʪʘʙʣʠʮʝ. ʗʜʨʦ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʩʣʦʠ: ʞʝʣʝʟʦ, ʢʨʝʤʥʠʡ, ʢʠʩʣʦʨʦʜ, ʥʝʦʥ, ʫʛʣʝʨʦʜ, ʛʝʣʠʡ, ʚʦʜʦʨʦʜ. 

ʗʜʨʦ ʪʘʢʦʡ ʟʚʝʟʜʳʤʦʞʝʪ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʙʝʣʳʡ ʢʘʨʣʠʢ ʠʣʠ ʯʝʨʥʳʡ ʢʘʨʣʠʢ ð ʪʦʪ 

ʞʝ ʙʝʣʳʡ ʢʘʨʣʠʢ, ʢʦʪʦʨʳʡ ʧʦʪʝʨʷʣ ʪʘʢ ʤʥʦʛʦ ʵʥʝʨʛʠʠ, ʯʪʦ ʩʦʚʩʝʤ ʧʝʨʝʩʪʘʣ ʩʚʝʪʠʪʴ. ɼʦʩʪʘʪʦʯʥʦ 

ʤʘʩʩʠʚʥʦʝ ʚʳʨʦʞʜʝʥʥʦʝ ʷʜʨʦ ʤʦʞʝʪ ʚʤʝʩʪʦ ʵʪʦʛʦ ʦʙʨʘʟʦʚʘʪʴ ʥʝʡʪʨʦʥʥʫʶ ʟʚʝʟʜʫ ʠʣʠ, ʚ ʙʦʣʝʝ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʯʝʨʥʫʶ ʜʳʨʫ: ʩʤ. ʛʣʘʚʫ 14. 

ʆʧʷʪʴ ʞʝ, ʧʦʜʨʦʙʥʦʩʪʠ ʟʜʝʩʴ ʥʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ, ʠ ʷ ʩʠʣʴʥʦ ʫʧʨʦʩʪʠʣ ʯʨʝʟʚʳʯʘʡʥʦ 

ʟʘʧʫʪʘʥʥʦʝ ʚʝʪʚʠʩʪʦʝ ʜʝʨʝʚʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʵʚʦʣʶʮʠʠ ʟʚʝʟʜʳ. ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʷʭ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʶʪʩʷ ʘʩʪʨʦʬʠʟʠʢʠ, ʨʘʟʙʠʨʘʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ, ʘ ʪʘʢʞʝ 

ʧʦʨʷʜʦʢ ʠ ʫʩʣʦʚʠʷ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ɺʩʝ ʙʦʛʘʪʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʚʝʟʜ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ 

ʨʘʟʤʝʨʫ, ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʮʚʝʪʫ, ʠʤʝʝʪ ʦʙʱʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ: ʷʜʝʨʥʳʡ ʩʠʥʪʝʟ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ 

ʩ ʚʦʜʦʨʦʜʘ ʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʩʠʣ ʜʘʚʣʝʥʠʷ ʠʟʣʫʯʝʥʠʷ ʠ ʛʨʘʚʠʪʘʮʠʠ. 

ʏʝʨʝʟ ʚʩʶ ʘʩʪʨʦʬʠʟʠʢʫ ʢʨʘʩʥʦʡ ʥʠʪʴʶ ʧʨʦʭʦʜʠʪ ʠʩʪʦʨʠʷ ʦ ʪʦʤ, ʢʘʢ ʷʜʝʨʥʳʡ 

ʩʠʥʪʝʟ ʧʨʝʚʨʘʱʘʝʪ ʧʨʦʩʪʳʝ ʷʜʨʘ ʚʦʜʦʨʦʜʘ ʚ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʷʜʨʘ: ʛʝʣʠʷ, ʙʝʨʠʣʣʠʷ, ʣʠʪʠʷ, ʙʦʨʘ ʠ 

ʪ.ʜ. 

ʀ ʵʪʦ ʝʱʝ ʦʜʥʘ ʧʨʠʯʠʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʟʚʝʟʜʳ ʚʘʞʥʳ ʜʣʷ ʥʘʩ. 

***  

çʄ rð ʟʚʝʟʜʥʘʷ ʧʳʣʴè, ð ʧʝʣʘ ɼʞʦʥʠ ʄʠʪʯʝʣʣ. ʂʦʥʝʯʥʦ, ʵʪʦ ʢʣʠʰʝ, ʥʦ ʢʣʠʰʝ ʟʘʯʘʩʪʫʶ 

ʪʦʯʥʦ ʦʪʨʘʞʘʝʪ ʠʩʪʠʥʫ. ʈʘʥʝʝ ʪʦ ʞʝ ʩʘʤʦʝ ʩʢʘʟʘʣ ɸʨʪʫʨ ʕʜʜʠʥʛʪʦʥ ʚ New York Times Magazine: 

çʄʳ ð ʢʨʦʭʠ ʟʚʝʟʜʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʣʫʯʘʡʥʦ ʦʩʪʳʣʠ, ʯʘʩʪʠʮʳ ʥʝʫʜʘʚʰʝʡʩʷ ʟʚʝʟʜʳè. 

ʇʦʧʨʦʙʫʡʪʝ ʧʦʣʦʞʠʪʴ ʵʪʦʥʘ ʤʫʟʳʢʫ. 
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ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ (ʷʜʨʦʤ, ʢʦʥʝʯʥʦ) ʚ ʨʘʥʥʝʡ 

ɺʩʝʣʝʥʥʦʡ ʙʳʣ ʚʦʜʦʨʦʜ. ɺ ʠʥʪʝʨʚʘʣʝ ʦʪ 10 ʩʝʢʫʥʜ ʜʦ 20 ʤʠʥʫʪ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ 

ʧʨʦʮʝʩʩʳ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ, ʟʘʧʫʱʝʥʥʳʝ ɹʦʣʴʰʠʤ ʚʟʨʳʚʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʰʝʦʧʠʩʘʥʥʳʭ 

ʨʝʘʢʮʠʡ ʩʦʟʜʘʣʠ ʛʝʣʠʡ-4 ʠ ʧʦ ʯʫʪʴ-ʯʫʪʴ ʜʝʡʪʝʨʠʷ, ʛʝʣʠʷ-3 ʠ ʣʠʪʠʷ-7. ʂʦʨʦʪʢʦʞʠʚʫʱʠʝ 

ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʪʨʠʪʠʡ ʠ ʙʝʨʠʣʣʠʡ-7 ʪʦʞʝ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ, ʥʦ ʙʳʩʪʨʦ ʨʘʩʧʘʜʘʣʠʩʴ. 

ʆʜʥʦʛʦ ʚʦʜʦʨʦʜʘ ʙʳʣʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʘʟʦʚʳʭ ʦʙʣʘʢʦʚ, ʢʦʪʦʨʳʝ 

ʩʞʠʤʘʣʠʩʴ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʥʘʯʘʣʘ ʧʨʦʪʦʟʚʝʟʜ, ʘ ʟʘʪʝʤ ʠ ʟʚʝʟʜ. ɺ ʙʫʰʝʚʘʚʰʝʤ ʚ ʥʝʜʨʘʭ ʟʚʝʟʜ 

ʷʜʝʨʥʦʤ ʫʨʘʛʘʥʝ ʨʦʞʜʘʣʠʩʴ ʥʦʚʳʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ. ɺ 1920 ʛʦʜʫ ʕʜʜʠʥʛʪʦʥ ʧʨʝʜʧʦʣʦʞʠʣ, 

ʯʪʦ ʟʚʝʟʜʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʧʠʪʘʶʪʩʷ ʷʜʝʨʥʳʤ ʩʠʥʪʝʟʦʤ, ʩʣʠʷʥʠʝʤ ʷʜʝʨ ʚʦʜʦʨʦʜʘ ʚ ʛʝʣʠʡ. ɺ 1939 

ʛʦʜʫ ʍʘʥʩ ɹʝʪʝ ʠʩʩʣʝʜʦʚʘʣ ʧʨʦʪʦʥ-ʧʨʦʪʦʥʥʫʶ ʮʝʧʦʯʢʫ ʠ ʜʨʫʛʠʝ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʚ ʟʚʝʟʜʘʭ, ʯʪʦ 

ʧʨʠʜʘʣʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʪʝʦʨʠʠ ʕʜʜʠʥʛʪʦʥʘ. ɺ ʥʘʯʘʣʝ 1940-ʭ ʛʦʜʦʚ ɼʞʦʨʜʞ ɻʘʤʦʚ ʜʦʢʘʟʳʚʘʣ, ʯʪʦ 

ʧʦʯʪʠ ʚʩʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʚʦʟʥʠʢʣʠ ʚ ʭʦʜʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. 

ɺ 1946 ʛʦʜʫ ʌʨʝʜ ʍʦʡʣ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʪʷʞʝʣʝʝ ʚʦʜʦʨʦʜʘ ʙʳʣ 

ʥʝ ɹʦʣʴʰʦʡ ʚʟʨʳʚ ʢʘʢ ʪʘʢʦʚʦʡ, ʘ ʧʦʩʣʝʜʫʶʱʠʝ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʚ ʥʝʜʨʘʭ ʟʚʝʟʜ. ʆʥ ʦʧʫʙʣʠʢʦʚʘʣ 

ʜʣʠʥʥʳʡ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʤʦʛʣʠ ʧʨʠʚʝʩʪʠ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʚʧʣʦʪʴ ʜʦ ʞʝʣʝʟʘ. ʏʝʤ ʩʪʘʨʰʝ ʛʘʣʘʢʪʠʢʘ, ʪʝʤ ʙʦʛʘʯʝ ʠ ʛʫʱʝ ʚ ʥʝʡ 

ʚʘʨʝʚʦ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ɺ 1957 ʛʦʜʫ ʄʘʨʛʘʨʝʪ ʠ ɼʞʝʬʬʨʠ ɹʝʨʙʠʜʞ, ʋʠʣʴʷʤ ʌʘʫʣʝʨ ʠ 

ʍʦʡʣ ʦʧʫʙʣʠʢʦʚʘʣʠ ʨʘʙʦʪʫ çʉʠʥʪʝʟ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʟʚʝʟʜʘʭè. ʕʪʘ ʟʥʘʤʝʥʠʪʘʷ ʨʘʙʦʪʘ, 

ʢʦʪʦʨʫʶ ʧʨʠ ʩʩʳʣʢʘʭ ʯʘʩʪʦ ʦʙʦʟʥʘʯʘʶʪ ʧʨʦʩʪʦ ʢʘʢ B2FH (ʧʦ ʧʝʨʚʳʤ ʙʫʢʚʘʤ ʬʘʤʠʣʠʡ ʘʚʪʦʨʦʚ), 

ʧʦʣʦʞʠʣʘ ʥʘʯʘʣʦ ʪʝʦʨʠʠ ʟʚʝʟʜʥʦʛʦ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ ð ʚ ʩʫʱʥʦʩʪʠ, ʵʪʦ ʧʨʦʩʪʦ 

ʧʝʨʝʬʨʘʟʠʨʦʚʘʥʥʦʝ ʥʘʟʚʘʥʠʝ ʩʪʘʪʴʠ; ʚ ʥʝʡ ʙʳʣ ʜʘʥ ʨʘʟʙʦʨ ʤʥʦʛʠʭ ʚʘʞʥʝʡʰʠʭ ʷʜʝʨʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚʥʫʪʨʠ ʟʚʝʟʜ. ɺʩʢʦʨʝ ʫ ʘʩʪʨʦʬʠʟʠʢʦʚ ʫʞʝ ʙʳʣʘ ʫʙʝʜʠʪʝʣʴʥʘʷ ʪʝʦʨʠʷ ʥʘ 

ʵʪʦʪ ʩʯʝʪ, ʠ ʦʥʠ ʥʘʫʯʠʣʠʩʴ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ɻʘʣʘʢʪʠʢʝ; ʵʪʠ ʧʨʝʜʩʢʘʟʘʥʠʷ (ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʙʣʶʜʘʪʝʣʴʥʳʤ ʜʘʥʥʳʤ. 

ʀʩʪʦʨʠʷ ʚ ʪʦ ʚʨʝʤʷ ʦʩʪʘʥʦʚʠʣʘʩʴ ʥʘ ʞʝʣʝʟʝ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʩʘʤʦʝ ʤʘʩʩʠʚʥʦʝ ʷʜʨʦ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʞʠʛʘʥʠʷ ʢʨʝʤʥʠʷ ð ʮʝʧʦʯʢʠ ʨʝʘʢʮʠʡ, ʩʪʘʨʪʦʚʳʤ ʧʫʥʢʪʦʤ ʜʣʷ 

ʢʦʪʦʨʦʡ ʩʣʫʞʠʪ ʢʨʝʤʥʠʡ. ʅʝʦʜʥʦʢʨʘʪʥʦʝ ʩʣʠʷʥʠʝ ʩ ʛʝʣʠʝʤ ʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʣʴʮʠʷ, ʘ 

ʦʪʪʫʜʘ ʜʘʣʴʰʝ ʯʝʨʝʟ ʩʝʨʠʶ ʥʝʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ ʪʠʪʘʥʘ, ʭʨʦʤʘ ʠ ʞʝʣʝʟʘ ʜʦ ʥʠʢʝʣʷ. ʕʪʦʪ 

ʠʟʦʪʦʧ, ʥʠʢʝʣʴ-56, ʩʣʫʞʠʪ ʙʘʨʴʝʨʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʜʚʠʞʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʣʝʜʫʶʱʠʡ ʰʘʛ 

ð ʦʯʝʨʝʜʥʦʝ ʩʣʠʷʥʠʝ ʩ ʛʝʣʠʝʤ ð ʜʦʣʞʝʥ ʙʳʣ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʠʶ, ʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪʴ ʝʝ. 

ʕʪʦʪ ʠʟʦʪʦʧ ʥʠʢʝʣʷ ʨʘʩʧʘʜʘʝʪʩʷ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʢʦʙʘʣʴʪ-56, ʘ ʦʥ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʪʘʙʠʣʴʥʦʝ ʞʝʣʝʟʦ-56. 

ʏʪʦʙʳ ʧʨʦʡʪʠ ʜʘʣʴʰʝ ʞʝʣʝʟʘ, ɺʩʝʣʝʥʥʦʡ ʥʫʞʥʦ ʙʳʣʦ ʠʟʦʙʨʝʩʪʠ ʢʘʢʦʡ-ʪʦ ʥʦʚʳʡ ʧʨʠʝʤ. 

ʀʤ ʩʪʘʣʠ ʩʚʝʨʭʥʦʚʳʝ. 

ʉʚʝʨʭʥʦʚʘʷ ð ʵʪʦ ʚʟʨʳʚʘʶʱʘʷʩʷ ʟʚʝʟʜʘ. ʅʦʚʘʷ ð ʵʪʦ ʤʝʥʝʝ ʵʥʝʨʛʠʯʥʘʷ ʬʦʨʤʘ ʪʦʛʦ ʞʝ 

ʩʘʤʦʛʦ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʫʚʝʩʪʠ ʥʘʩ ʧʨʦʯʴ ʦʪ ʟʘʷʚʣʝʥʥʦʡ ʪʝʤʳ. ʂʝʧʣʝʨ ʥʘʙʣʶʜʘʣ ʥʦʚʫʶ ʚ 1604 

ʛʦʜʫ, ʠ ʵʪʦ ʙʳʣʦ ʧʦʩʣʝʜʥʝʝ ʟʘʤʝʯʝʥʥʦʝ ʥʘʤʠ ʧʦʜʦʙʥʦʝ ʩʦʙʳʪʠʝ ʚ ɻʘʣʘʢʪʠʢʝ, ʭʦʪʷ ʧʦʟʞʝ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʦʩʪʘʪʢʠ ʝʱʝ ʜʚʫʭ, ʙʦʣʝʝ ʙʣʠʟʢʠʭ ʢ ʥʘʤ ʧʦ ʚʨʝʤʝʥʠ ʥʦʚʳʭ[59]. ʇʦ ʩʫʱʝʩʪʚʫ, 

ʩʚʝʨʭʥʦʚʘʷ ð ʵʪʦ ʧʦʩʣʝʜʥʠʡ ʚʘʨʠʘʥʪ ʷʜʝʨʥʦʡ ʙʦʤʙʳ, ʠ, ʢʦʛʜʘ ʪʘʢʦʝ ʧʨʦʠʩʭʦʜʠʪ, ʦʜʥʘ ʟʚʝʟʜʘ 

ʤʦʞʝʪ ʟʘʪʤʠʪʴ ʩʦʙʦʡ ʮʝʣʫʶ ʛʘʣʘʢʪʠʢʫ. ʆʥʘ ʠʟʣʫʯʘʝʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʦʣʴʢʦ ʵʥʝʨʛʠʠ, ʩʢʦʣʴʢʦ 

ʠʟʣʫʯʠʪ ʉʦʣʥʮʝ ʟʘ ʚʩʝ ʚʨʝʤʷ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʉʚʝʨʭʥʦʚʘʷ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʜʚʫʭ 

ʩʣʫʯʘʷʭ. ɹʝʣʳʡ ʢʘʨʣʠʢ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʨʮʠʶ ʚʝʱʝʩʪʚʘ, ʧʦʛʣʦʪʠʚ ʩʚʦʝʛʦ 

ʢʦʤʧʘʥʴʦʥʘ ð ʚʪʦʨʫʶ ʟʚʝʟʜʫ ʚ ʧʘʨʝ; ʧʨʠ ʵʪʦʤ ʦʥ ʩʪʘʥʝʪ ʛʦʨʷʯʝʝ ʠ ʟʘʧʫʩʪʠʪ ʫʛʣʝʨʦʜʥʳʡ ʩʠʥʪʝʟ; 

ʧʨʦʮʝʩʩ çʚʳʭʦʜʠʪ ʠʟ-ʧʦʜ ʢʦʥʪʨʦʣʷè, ʠ ʟʚʝʟʜʘ ʚʟʨʳʚʘʝʪʩʷ. ʀʣʠ ʞʝ ʷʜʨʦ ʦʯʝʥʴ ʤʘʩʩʠʚʥʦʡ 

ʟʚʝʟʜʳ ʢʦʣʣʘʧʩʠʨʫʝʪ, ʠ ʪʦʛʜʘ ʚʳʩʚʦʙʦʜʠʚʰʘʷʩʷ ʵʥʝʨʛʠʷ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʟʘʧʘʣʦʤ ʢ ʪʘʢʦʤʫ 

ʚʟʨʳʚʫ. 

ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʚʝʱʝʩʪʚʦ ʟʚʝʟʜʳ ʨʘʟʣʝʪʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1/10 ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʠ ʧʦʨʦʞʜʘʝʪ 

ʫʜʘʨʥʫʶ ʚʦʣʥʫ. ɺʦʣʥʘ ʵʪʘ ʩʦʙʠʨʘʝʪ ʚ ʩʝʙʷ ʛʘʟ ʠ ʧʳʣʴ ʠ ʦʙʨʘʟʫʝʪ ʨʘʩʰʠʨʷʶʱʫʶʩʷ ʦʙʦʣʦʯʢʫ ð 

ʦʩʪʘʪʦʢ ʩʚʝʨʭʥʦʚʦʡ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʚʟʨʳʚʝ ʚʦʟʥʠʢʘʶʪ ʵʣʝʤʝʥʪʳ ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ 

ʪʷʞʝʣʝʝ ʞʝʣʝʟʘ, ʠ ʠʤʝʥʥʦ ʪʘʢ ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʛʘʣʘʢʪʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ[60]. 

ʗ ʩʢʘʟʘʣ, ʯʪʦ ʧʨʝʜʩʢʘʟʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʙʣʶʜʘʝʤʳʤ 

ʜʘʥʥʳʤ. ʗʨʯʘʡʰʝʝ ʠʩʢʣʶʯʝʥʠʝ ð ʣʠʪʠʡ: ʨʝʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʠʪʠʷ-7 ʚʦ ɺʩʝʣʝʥʥʦʡ ʩʦʩʪʘʚʣʷʝʪ 

ʣʠʰʴ ʪʨʝʪʴ ʦʪ ʪʦʛʦ, ʯʪʦ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʪʝʦʨʠʷ, ʪʦʛʜʘ ʢʘʢ ʣʠʪʠʷ-6 ʧʨʠʤʝʨʥʦ ʚ 1000 ʨʘʟ ʙʦʣʴʰʝ, 

ʯʝʤ ʜʦʣʞʥʦ ʙʳ ʙʳʪʴ. ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ, 

ʢʦʪʦʨʫʶ, ʚʝʨʦʷʪʥʦ, ʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ, ʥʘʡʜʷ ʥʦʚʳʝ ʪʨʘʝʢʪʦʨʠʠ ʨʝʘʢʮʠʡ ʠʣʠ ʥʦʚʳʝ ʩʮʝʥʘʨʠʠ 
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ʦʙʨʘʟʦʚʘʥʠʷ ʣʠʪʠʷ. ɼʨʫʛʠʝ ʚʠʜʷʪ ʚ ʵʪʦʤ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ, ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ, ʚʝʨʦʷʪʥʦ, 

ʧʦʪʨʝʙʫʝʪʩʷ ʥʦʚʘʷ ʬʠʟʠʢʘ, ʚʳʭʦʜʷʱʘʷ ʟʘ ʨʘʤʢʠ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʦʨʠʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. 

 
ʉʫʱʝʩʪʚʫʝʪ ʠ ʪʨʝʪʴʷ ʚʦʟʤʦʞʥʦʩʪʴ: ʣʠʪʠʷ-7 ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʥʘʤ ʢʘʞʝʪʩʷ, ʥʦ ʥʘʭʦʜʠʪʩʷ 

ʦʥ ʛʜʝ-ʪʦ ʪʘʤ, ʛʜʝ ʤʳ ʥʝ ʤʦʞʝʤ ʝʛʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ. ɺ 2006 ʛʦʜʫ ɸʥʜʨʝʘʩ ʂʦʨʥ ʠ ʝʛʦ ʩʦʪʨʫʜʥʠʢʠ 

ʩʦʦʙʱʠʣʠ, ʯʪʦ ʚ ʰʘʨʦʚʦʤ ʩʢʦʧʣʝʥʠʠ NGC 6397, ʛʜʝ-ʪʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ɹʦʣʴʰʦʝ ʄʘʛʝʣʣʘʥʦʚʦ 

ʆʙʣʘʢʦ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʠʪʠʷ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʩʢʘʟʘʥʠʶ, ʩʜʝʣʘʥʥʦʤʫ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʩʯʝʪʘ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ʋʯʝʥʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʢʘʞʫʱʠʡʩʷ 

ʥʝʜʦʩʪʘʪʦʢ ʣʠʪʠʷ-7 ʚ ʟʚʝʟʜʘʭ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʛʘʣʦ ð ʧʨʠʤʝʨʥʦ ʯʝʪʚʝʨʪʘʷ ʯʘʩʪʴ ʦʪ 

ʧʨʝʜʩʢʘʟʘʥʥʦʛʦ ð ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʟʚʝʟʜʳ ʚʦʚʩʝ ʥʝ ʧʦʪʝʨʷʣʠ ʣʠʪʠʡ-7, ʢʘʢ 

ʢʘʞʝʪʩʷ, ʘ ʧʨʦʩʪʦ ʫʚʝʣʠ ʝʛʦ ʧʦʩʨʝʜʩʪʚʦʤ ʪʫʨʙʫʣʝʥʪʥʦʡ ʢʦʥʚʝʢʮʠʠ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʩʣʦʠ, ʛʜʝ ʝʛʦ 

ʫʞʝ ʥʝʚʦʟʤʦʞʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ. 

ʈʝʘʢʮʠʷ ʥʘ ʣʠʪʠʝʚʫʶ ʟʘʛʘʜʢʫ ʧʦʜʥʠʤʘʝʪ ʧʝʨʝʜ ʥʘʤʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʧʨʝʜʩʢʘʟʘʥʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ʇʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʤʳ ʚʳʯʠʩʣʷʝʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɿʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚʦ 

ɺʩʝʣʝʥʥʦʡ, ʚʝʨʦʷʪʥʦ, ʦʪʚʝʯʘʶʪ ʩʘʤʳʝ ʦʙʳʯʥʳʝ, ʩʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ, ʠ 

ʚʝʣʠʯʠʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʧʨʦʩʯʝʪʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʨʝʘʣʴʥʦʩʪʠ. ɸ ʜʘʣʴʰʝ ʤʳ ʥʘʯʠʥʘʝʤ ʨʘʙʦʪʘʪʴ ʥʘʜ ʦʪʢʣʦʥʝʥʠʷʤʠ. ʉʣʠʰʢʦʤ ʤʘʣʦ ʩʝʨʳ? ʍʤ-ʤ, 

ʜʘʚʘʡʪʝ ʥʘʡʜʝʤ ʥʦʚʳʝ ʪʨʘʝʢʪʦʨʠʠ, ʚʝʜʫʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʝʨʳ. ʊʘʢ, ʥʘʰʣʠ, ʠ ʯʠʩʣʘ ʪʝʧʝʨʴ 

ʚʳʛʣʷʜʷʪ ʧʨʘʚʠʣʴʥʦ ð ʩ ʩʝʨʦʡ ʨʘʟʦʙʨʘʣʠʩʴ, ʧʝʨʝʭʦʜʠʤ ʢ ʮʠʥʢʫ. ʏʝʛʦ ʤʳ ʧʨʠ ʵʪʦʤ ʥʝ ʜʝʣʘʝʤ, ʪʘʢ 

ʵʪʦ ʥʝ ʧʨʦʜʦʣʞʘʝʤ ʧʦʠʩʢʠ ʥʦʚʳʭ ʧʫʪʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʨʳ. ʗ ʥʝ ʭʦʯʫ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʪʦ-ʪʦ 

ʥʘʤʝʨʝʥʥʦ ʜʝʣʘʝʪ ʧʦʜʦʙʥʳʝ ʚʝʱʠ, ʪʘʢʦʡ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ ð ʰʪʫʢʘ ʝʩʪʝʩʪʚʝʥʥʘʷ, ʦʥ 

ʩʣʫʯʘʣʩʷ ʚ ʥʘʫʢʝ ʠ ʧʨʝʞʜʝ. ɺʦʟʤʦʞʥʦ, ʣʠʪʠʡ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ. 

ʉʦʩʨʝʜʦʪʦʯʠʚʰʠʩʴ ʥʘ ʩʣʫʯʘʷʭ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʫʯʘʝʪʩʷ ʩʣʠʰʢʦʤ ʥʠʟʢʠʤ, ʤʳ, ʚʦʟʤʦʞʥʦ, 

ʫʧʫʩʢʘʝʤ ʪʝ ʩʣʫʯʘʠ, ʛʜʝ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʩʜʝʣʘʣʠ ʙʳ ʝʛʦ ʩʣʠʰʢʦʤ ʚʳʩʦʢʠʤ. 

ɽʱʝ ʦʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʚʝʟʜ, ʢʦʪʦʨʘʷ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ð ʵʪʦ ʠʭ 

ʪʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ. ʉʪʨʦʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʟʚʝʟʜ ʥʘ ʢʘʢʦʤ-ʪʦ ʢʦʥʢʨʝʪʥʦʤ ʵʪʘʧʝ ʩʚʦʝʡ ʵʚʦʣʶʮʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʢʘʢ ʩʝʨʠʷ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʦʙʦʣʦʯʝʢ. ʂʘʞʜʘʷ ʦʙʦʣʦʯʢʘ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ, 

ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʳʡ ʩʦʩʪʘʚ ʠ çʩʛʦʨʘʝʪè ʚ ʧʦʜʭʦʜʷʱʠʭ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʷʭ. ʅʝʢʦʪʦʨʳʝ ʦʙʦʣʦʯʢʠ 

ʧʨʦʟʨʘʯʥʳ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʠʩʧʫʩʢʘʶʪ ʪʝʧʣʦ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʅʝʢʦʪʦʨʳʝ ʥʝʧʨʦʟʨʘʯʥʳ, ʠ ʪʝʧʣʦ ʚ ʥʠʭ ʧʝʨʝʥʦʩʠʪʩʷ ʢʦʥʚʝʢʮʠʝʡ. ʕʪʠ ʩʪʨʫʢʪʫʨʥʳʝ ʩʦʦʙʨʘʞʝʥʠʷ 

ʩʘʤʳʤ ʪʝʩʥʳʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʳ ʩ ʵʚʦʣʶʮʠʝʡ ʟʚʝʟʜ ʠ ʩʧʦʩʦʙʘʤʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʦʥʠ 

ʩʠʥʪʝʟʠʨʫʶʪ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ. 

***  
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ʇʦʧʳʪʢʘ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʦʜʥʦʤ ʠʟ çʜʝʬʠʮʠʪʦʚè ʧʨʠʚʝʣʘ ʍʦʡʣʘ ʢ ʟʥʘʤʝʥʠʪʦʤʫ ʧʨʝʜʩʢʘʟʘʥʠʶ. 

ʂʦʛʜʘ ʦʥ ʧʨʦʩʯʠʪʘʣ (ʦʞʠʜʘʝʤʦʝ) ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ, ʝʛʦ ʧʦʣʫʯʠʣʦʩʴ ʩʣʠʰʢʦʤ 

ʤʘʣʦ. ʆʜʥʘʢʦ ʤʳʩʫʱʝʩʪʚʫʝʤ, ʘ ʫʛʣʝʨʦʜ ʩʣʫʞʠʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ ʞʠʟʥʠ. 

ʇʦʩʢʦʣʴʢʫ ʤʳ ʩ ʚʘʤʠ ð ʟʚʝʟʜʥʘʷ ʧʳʣʴ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʟʚʝʟʜʳ ʜʦʣʞʥʳ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ 

ʚʳʨʘʙʘʪʳʚʘʪʴ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʫʛʣʝʨʦʜʘ, ʯʝʤ ʫʢʘʟʳʚʘʶʪ ʨʘʩʯʝʪʳ ʍʦʡʣʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʦʥ 

ʧʨʝʜʩʢʘʟʘʣ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʦʢʘ ʨʝʟʦʥʘʥʩʘ ʚ ʷʜʨʝ ʫʛʣʝʨʦʜʘ, ʢʦʪʦʨʳʡ ʥʘʤʥʦʛʦ 

ʫʧʨʦʱʘʣ ʙʳ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʇʦʟʞʝ ʨʝʟʦʥʘʥʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ, ʧʨʠʤʝʨʥʦ 

ʪʘʤ, ʛʜʝ ʠ ʧʨʝʜʩʢʘʟʘʣ ʝʛʦ ʍʦʡʣ. ʕʪʦʪ ʬʘʢʪ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʪʨʠʫʤʬ ʘʥʪʨʦʧʥʦʛʦ 

ʧʨʠʥʮʠʧʘ: ʩʘʤ ʬʘʢʪ ʥʘʰʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘʢʣʘʜʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ɺʩʝʣʝʥʥʫʶ. 

ʂʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʪʦʡ ʠʩʪʦʨʠʠ ʦʧʠʨʘʝʪʩʷ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʥʘ ʷʜʝʨʥʫʶ ʬʠʟʠʢʫ. 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʧʫʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʫʛʣʝʨʦʜʘ ð ʵʪʦ ʪʨʦʡʥʦʡ ʘʣʴʬʘ-ʧʨʦʮʝʩʩ ʠʣʠ, ʠʥʘʯʝ, ʪʨʦʡʥʘʷ 

ʛʝʣʠʝʚʘʷ ʨʝʘʢʮʠʷ, ʧʨʦʭʦʜʷʱʘʷ ʚ ʢʨʘʩʥʳʭ ʛʠʛʘʥʪʘʭ. ɻʝʣʠʡ-4 ʠʤʝʝʪ ʚ ʷʜʨʝ ʜʚʘ ʧʨʦʪʦʥʘ ʠ ʜʚʘ 

ʥʝʡʪʨʦʥʘ. ʆʩʥʦʚʥʦʡ ʠʟʦʪʦʧ ʫʛʣʝʨʦʜʘ ʩʦʜʝʨʞʠʪ ʧʦ ʰʝʩʪʴ ʰʪʫʢ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ. ʊʘʢ ʯʪʦ ʪʨʠ ʷʜʨʘ 

ʛʝʣʠʷ (ʠʣʠ ʘʣʴʬʘ-ʯʘʩʪʠʮʳ, ʢʘʢ ʠʭ ʝʱʝ ʥʘʟʳʚʘʶʪ) ʧʨʠ ʩʣʠʷʥʠʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴ ʷʜʨʦ ʫʛʣʝʨʦʜʘ. 

ɿʘʤʝʯʘʪʝʣʴʥʦ, ʥʦé ɼʚʘ ʷʜʨʘ ʛʝʣʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʯʘʩʪʦ, ʥʦ ʝʩʣʠ ʤʳ ʭʦʪʠʤ ʧʦʣʫʯʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʛʣʝʨʦʜ, ʪʦ ʪʨʝʪʴʝ ʷʜʨʦ ʛʝʣʠʷ ʜʦʣʞʥʦ ʚʨʝʟʘʪʴʩʷ ʚ ʧʝʨʚʳʝ ʜʚʘ ʨʦʚʥʦ ʚ ʤʦʤʝʥʪ ʩʪʦʣʢʥʦʚʝʥʠʷ. 

ʊʨʦʡʥʦʝ ʩʪʦʣʢʥʦʚʝʥʠʝ ʚ ʟʚʝʟʜʝ ʧʨʦʠʩʭʦʜʠʪ ʫʞʘʩʥʦ ʨʝʜʢʦ, ʪʘʢ ʯʪʦ ʫʛʣʝʨʦʜ ʥʝ ʤʦʞʝʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʪʘʢʠʤ ʧʫʪʝʤ. ʍʦʨʦʰʦ, ʧʫʩʪʴ ʜʚʘ ʷʜʨʘ ʛʝʣʠʷ, ʩʣʠʚʘʷʩʴ, ʦʙʨʘʟʫʶʪ ʙʝʨʠʣʣʠʡ-8, ʘ 

ʟʘʪʝʤ ʫʞʝ ʪʨʝʪʴʝ ʷʜʨʦ ʛʝʣʠʷ ʩʣʠʚʘʝʪʩʷ ʩ ʥʠʤ ʠ ʦʙʨʘʟʫʝʪ ʫʛʣʝʨʦʜ. ʂ ʥʝʩʯʘʩʪʴʶ, ʙʝʨʠʣʣʠʡ-8 

ʨʘʩʧʘʜʘʝʪʩʷ ʯʝʨʝʟ 10ï16ʩʝʢʫʥʜʳ, ʯʪʦ ʦʯʝʥʴ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʷʜʨʦʤ 

ʛʝʣʠʷ. ʊʘʢʦʡ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʡ ʧʨʦʮʝʩʩ ʥʝ ʤʦʞʝʪ ʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʘ. 

ɽʩʣʠ ʪʦʣʴʢʦ ʥʝ ʦʢʘʞʝʪʩʷé ʯʪʦ ʵʥʝʨʛʠʷ ʫʛʣʝʨʦʜʘ ʦʯʝʥʴ ʙʣʠʟʢʘ ʢ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ 

ʙʝʨʠʣʣʠʷ-8 ʠ ʛʝʣʠʷ. ʕʪʦ ʩʚʦʝʛʦ ʨʦʜʘ ʷʜʝʨʥʳʡ ʨʝʟʦʥʘʥʩ, ʠʤʝʥʥʦ ʦʥ ʟʘʩʪʘʚʠʣ ʍʦʡʣʘ ʧʨʝʜʩʢʘʟʘʪʴ 

ʥʦʚʦʝ, ʥʝʠʟʚʝʩʪʥʦʝ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʩʦʩʪʦʷʥʠʝ ʫʛʣʝʨʦʜʘ ʩ ʵʥʝʨʛʠʝʡ ʥʘ 7,6 ʄʵɺ ʚʳʰʝ ʩʘʤʦʛʦ 

ʥʠʟʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʣʦ ʦʪʢʨʳʪʦ ʩʦʩʪʦʷʥʠʝ 

ʩ ʵʥʝʨʛʠʝʡ 7,6549 ʄʵɺ. ʅʦ ʩʫʤʤʘʨʥʘʷ ʵʥʝʨʛʠʷ ʙʝʨʠʣʣʠʷ-8 ʠ ʛʝʣʠʷ ʩʦʩʪʘʚʣʷʝʪ 7,3667 ʄʵɺ, ʪʘʢ 

ʯʪʦ ʵʥʝʨʛʠʷ ʥʦʚʦʦʪʢʨʳʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʛʣʝʨʦʜʘ, ʧʦʣʫʯʘʝʪʩʷ, ʯʫʪʴ ʚʝʣʠʢʦʚʘʪʘ. 

ʆʪʢʫʜʘ ʞʝ ʙʝʨʝʪʩʷ ʵʪʘ ʵʥʝʨʛʠʷ? ɽʝ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʢʨʘʩʥʦʛʦ 

ʛʠʛʘʥʪʘ. 

ʕʪʦ ʦʜʠʥ ʠʟ ʣʶʙʠʤʳʭ ʧʨʠʤʝʨʦʚ ʧʨʦʧʘʛʘʥʜʠʩʪʦʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠè ð ʠʜʝʠ 

ʦ ʪʦʤ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʥʝʦʙʳʯʘʡʥʦ ʪʦʯʥʦ ʥʘʩʪʨʦʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʥʝʡ ʤʦʛʣʘ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʞʠʟʥʴ. ʗ ʝʱʝ ʚʝʨʥʫʩʴ ʢ ʵʪʦʤʫ ʚ ʛʣʘʚʝ 19. ʆʩʥʦʚʥʦʝ ʠʭ ʫʪʚʝʨʞʜʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʙʝʟ ʫʛʣʝʨʦʜʘ ʥʘʩ ʙʳ ʥʝ ʙʳʣʦ. ʅʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʫʛʣʝʨʦʜʘ ʪʨʝʙʫʝʪ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ ʟʚʝʟʜʳ ʠ ʷʜʝʨʥʦʛʦ ʨʝʟʦʥʘʥʩʘ, ʘ ʪʦ ʠ ʜʨʫʛʦʝ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʘʢʦʥʳ ʬʠʟʠʢʠ. ʇʦʟʞʝ ʍʦʡʣ ʨʘʟʚʠʣ ʵʪʫ ʠʜʝʶ: 

çɼʦʣʞʥʦ ʙʳʪʴ, ʩʚʦʡʩʪʚʘ ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʨʘʟʨʘʙʘʪʳʚʘʣ ʢʘʢʦʡ-ʪʦ ʩʚʝʨʭʨʘʩʯʝʪʣʠʚʳʡ ʨʘʟʫʤ, 

ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʦʠ ʰʘʥʩʳ ʥʘʡʪʠ ʪʘʢʦʡ ʘʪʦʤ ʯʝʨʝʟ ʩʣʝʧʳʝ ʩʠʣʳ ʧʨʠʨʦʜʳ ʙʳʣʠ ʙʳ 

ʩʦʚʝʨʰʝʥʥʦ ʥʠʯʪʦʞʥʳ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʬʘʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ ʧʦʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʢʘʢʦʡ-ʪʦ ʩʚʝʨʭʨʘʟʫʤ ʧʦʠʛʨʘʣ ʩ ʬʠʟʠʢʦʡ, ʘ ʪʘʢʞʝ ʩ ʭʠʤʠʝʡ ʠ ʙʠʦʣʦʛʠʝʡ ʠ ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʚʦʦʙʱʝ 

ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʣʝʧʳʭ ʩʠʣ, ʦ ʢʦʪʦʨʳʭ ʙʳ ʩʣʝʜʦʚʘʣʦ ʛʦʚʦʨʠʪʴè. 

ɿʚʫʯʠʪ ʟʘʤʝʯʘʪʝʣʴʥʦ, ʠ, ʨʘʟʫʤʝʝʪʩʷ, ʵʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʳʤ ʩʦʚʧʘʜʝʥʠʝʤ. ʆʥʦ ʠ ʥʝ 

ʷʚʣʷʝʪʩʷ ʪʘʢʦʚʳʤ, ʥʦ ʨʘʟʫʤ ʨʘʟʚʝʥʯʠʚʘʝʪ ʪʝʦʨʠʶ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ. ʋ ʢʘʞʜʦʡ ʟʚʝʟʜʳ ʠʤʝʝʪʩʷ 

ʩʦʙʩʪʚʝʥʥʳʡ ʪʝʨʤʦʩʪʘʪ ð ʧʝʪʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʚ ʢʦʪʦʨʦʡ ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʨʝʘʢʮʠʷ ʨʝʛʫʣʠʨʫʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʧʦʜʜʝʨʞʠʚʘʷ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ. çʊʦʥʢʦ ʥʘʩʪʨʦʝʥʥʳʡè 

ʨʝʟʦʥʘʥʩ ʚ ʪʨʦʡʥʦʡ ʛʝʣʠʝʚʦʡ ʨʝʘʢʮʠʠ ʜʦʣʞʝʥ ʧʦʨʘʞʘʪʴ ʥʘʩ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʣʘʤʷ 

ʧʨʠ ʩʛʦʨʘʥʠʠ ʫʛʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʦʚʥʦ ʪʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʢʦʪʦʨʘʷ ʠ ʥʫʞʥʘ ʜʣʷ ʛʦʨʝʥʠʷ ʫʛʣʷ. 

ʀʤʝʥʥʦ ʪʘʢ ʚʝʜʝʪ ʩʝʙʷ ʛʦʨʷʱʠʡ ʫʛʦʣʴ. ʄʘʣʦ ʪʦʛʦ, ʵʪʦ ʥʝ ʙʦʣʝʝ ʧʦʨʘʟʠʪʝʣʴʥʦ, ʯʝʤ ʪʦ, ʯʪʦ ʥʘʰʠ 

ʥʦʛʠ ʧʦ ʜʣʠʥʝ ʚ ʪʦʯʥʦʩʪʠ ʪʘʢʦʚʳ, ʯʪʦʙʳ ʜʦʩʪʘʚʘʪʴ ʜʦ ʟʝʤʣʠ. ʕʪʦ ʪʦʞʝ ʧʝʪʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʤʳʰʝʯʥʳʤ ʫʩʠʣʠʝʤ ʠ ʩʠʣʦʡ ʪʷʛʦʪʝʥʠʷ. 

ʉʦ ʩʪʦʨʦʥʳ ʍʦʡʣʘ ʙʳʣʦ ʥʝʤʥʦʛʦ ʥʝʩʧʦʨʪʠʚʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʵʪʦ ʧʨʝʜʩʢʘʟʘʥʠʝ ʚ ʪʝʨʤʠʥʘʭ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɺʝʜʴ ʛʣʘʚʥʦʝ-ʪʦ ʟʜʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʚʦ ɺʩʝʣʝʥʥʦʡ ʩʣʠʰʢʦʤ ʤʘʣʦ 

ʫʛʣʝʨʦʜʘ. ʂʦʥʝʯʥʦ, ʧʦʨʘʟʠʪʝʣʴʥʦ ʫʞʝ ʪʦ, ʯʪʦ ʢʨʘʩʥʳʝ ʛʠʛʘʥʪʳ ʠ ʘʪʦʤʥʳʝ ʷʜʨʘ ʚ ʧʨʠʥʮʠʧʝ 

ʩʫʱʝʩʪʚʫʶʪ, ʯʪʦ ʦʥʠ ʧʨʦʠʟʚʦʜʷʪ ʫʛʣʝʨʦʜ ʠʟ ʚʦʜʦʨʦʜʘ ʠ ʯʪʦ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʫʛʣʝʨʦʜʘ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʢʘʟʘʣʘʩʴ ʫ ʥʘʩ ʚʥʫʪʨʠ. ʅʦ ʵʪʦ ʩʦʚʩʝʤ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ. ɺʩʝʣʝʥʥʘʷ ʙʝʩʢʦʥʝʯʥʦ 
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ʙʦʛʘʪʘ ʠ ʩʣʦʞʥʘ, ʚ ʥʝʡ ʧʨʦʠʩʭʦʜʷʪ ʚʩʷʯʝʩʢʠʝ ʯʫʜʝʩʘ. ʅʦ ʥʘʤ ʥʝ ʩʣʝʜʫʝʪ ʧʫʪʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩ 

ʧʨʠʯʠʥʘʤʠ ʠ ʚʦʦʙʨʘʞʘʪʴ, ʯʪʦ ʮʝʣʴ ɺʩʝʣʝʥʥʦʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʦʪʚʦʨʠʪʴ ʨʦʜ ʯʝʣʦʚʝʯʝʩʢʠʡ. 

ɽʜʠʥʩʪʚʝʥʥʘʷ ʧʨʠʯʠʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʷ ʫʧʦʤʷʥʫʣ ʟʜʝʩʴ ʦʙ ʵʪʦʤ (ʧʦʤʠʤʦ ʦʙʱʝʡ ʥʝʧʨʠʷʟʥʠ ʢ 

ʧʨʝʫʚʝʣʠʯʝʥʥʳʤ ʟʘʷʚʣʝʥʠʷʤ ʦ çʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʝè), ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʩʷ ʵʪʘ ʠʩʪʦʨʠʷ ʧʦʪʝʨʷʣʘ 

ʩʤʳʩʣ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ ʦʙʨʘʟʦʚʘʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʟʚʝʟʜʘʭ. ɺ 2001 ʛʦʜʫ ʕʨʠʢ 

ʌʠʛʝʣʴʩʦʥ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʢʨʳʣ 31 ʤʦʣʦʜʫʶ ʟʚʝʟʜʫ ʚ ʪʫʤʘʥʥʦʩʪʠ ʆʨʠʦʥʘ. ɺʩʝ ʦʥʠ ʧʦ ʨʘʟʤʝʨʫ 

ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʉʦʣʥʮʫ, ʥʦ ʧʨʠ ʵʪʦʤ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʠʚʥʳ ʠ ʧʨʦʠʟʚʦʜʷʪ ʨʝʥʪʛʝʥʦʚʩʢʠʝ 

ʚʩʧʳʰʢʠ, ʢʦʪʦʨʳʝ ʨʘʟ ʚ ʩʪʦ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʤʦʱʥʦʩʪʠ ʥʳʥʝʰʥʠʝ ʩʦʣʥʝʯʥʳʝ ʚʩʧʳʰʢʠ ʠ 

ʧʨʦʠʩʭʦʜʷʪ ʨʘʟ ʚ ʩʪʦ ʯʘʱʝ. ʇʨʦʪʦʥʳ ʚ ʵʪʠʭ ʚʩʧʳʰʢʘʭ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʵʥʝʨʛʠʝʡ, ʯʪʦʙʳ 

ʧʦʨʦʞʜʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʪʷʞʝʣʳʝ ʵʣʝʤʝʥʪʳ ʚ ʦʢʨʫʞʘʶʱʝʤ ʟʚʝʟʜʫ ʧʳʣʝʚʦʤ ʜʠʩʢʝ. ʊʘʢ ʯʪʦ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚʦʚʩʝ ʥʝ ʥʫʞʥʘ ʩʚʝʨʭʥʦʚʘʷ. ʕʪʦ ʧʦʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʤ ʩʣʝʜʫʝʪ 

ʧʝʨʝʩʤʦʪʨʝʪʴ ʚʩʝ ʨʘʩʯʝʪʳ, ʢʘʩʘʶʱʠʝʩʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʫʛʣʝʨʦʜʘ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʵʬʬʝʢʪʳ ʢʘʞʫʪʩʷ ʥʘʤ ʥʝʚʦʟʤʦʞʥʳʤʠ ʧʨʦʩʪʦ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʢʘ ʚʦʦʙʨʘʞʝʥʠʷ. ʇʨʦʧʦʨʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘʤ ʧʨʘʚʠʣʴʥʳʤʠ, ʤʦʛʫʪ ʩʠʣʴʥʦ 

ʠʟʤʝʥʠʪʴʩʷ, ʝʩʣʠ ʧʨʠʩʤʦʪʨʝʪʴʩʷ ʢ ʥʠʤ ʧʦʚʥʠʤʘʪʝʣʴʥʝʝ ʠ ʧʦʜʫʤʘʪʴ ʢʘʢ ʩʣʝʜʫʝʪ. 

***  

ɼʣʷ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʭ ʬʠʣʦʩʦʬʦʚ ʉʦʣʥʮʝ ʙʳʣʦ ʠʜʝʘʣʴʥʳʤ ʚʦʧʣʦʱʝʥʠʝʤ ʥʝʙʝʩʥʦʡ ʛʝʦʤʝʪʨʠʠ 

ð ʙʝʟʫʧʨʝʯʥʦʡ ʩʬʝʨʦʡ. ʅʦ ʘʩʪʨʦʥʦʤʳ ʜʨʝʚʥʝʛʦ ʂʠʪʘʷ, ʛʣʷʜʷ ʥʘ ʉʦʣʥʮʝ ʩʢʚʦʟʴ ʜʳʤʢʫ, ʟʘʤʝʪʠʣʠ 

ʥʘ ʥʝʤ ʧʷʪʥʘ[61]. ʂʝʧʣʝʨ ʚ 1607 ʛʦʜʫ ʪʦʞʝ ʟʘʤʝʪʠʣ ʧʷʪʥʦ ʥʘ ʉʦʣʥʮʝ, ʥʦ ʧʨʠʥʷʣ ʝʛʦ ʟʘ ʄʝʨʢʫʨʠʡ, 

ʧʨʦʭʦʜʷʱʠʡ ʧʦ ʩʦʣʥʝʯʥʦʤʫ ʜʠʩʢʫ. ɺ 1611 ʛʦʜʫ ʁʦʭʘʥʥʝʩ ʌʘʙʨʠʮʠʫʩ ʦʧʫʙʣʠʢʦʚʘʣ ʨʘʙʦʪʫ 

Maculis in Sole Observatis, et Apparente earum cum Sole Conversione Narratio (çʆʧʠʩʘʥʠʝ 

ʥʘʙʣʶʜʘʝʤʳʭ ʥʘ ʉʦʣʥʮʝ ʧʷʪʝʥ, ʧʝʨʝʜʚʠʛʘʶʱʠʭʩʷ ʚʤʝʩʪʝ ʩ ʉʦʣʥʮʝʤè), ʥʘʟʚʘʥʠʝ ʢʦʪʦʨʦʡ ʛʦʚʦʨʠʪ 

ʩʘʤʦ ʟʘ ʩʝʙʷ. ɺ 1612 ʛʦʜʫ ɻʘʣʠʣʝʡ ʥʘʙʣʶʜʘʣ ʥʘ ʉʦʣʥʮʝ ʪʝʤʥʳʝ ʧʷʪʥʘ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʠ 

ʩʜʝʣʘʣ ʨʠʩʫʥʢʠ, ʧʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʵʪʠ ʧʷʪʥʘ ʜʚʠʞʫʪʩʷ; ʪʝʤ ʩʘʤʳʤ ʦʥ ʧʦʜʪʚʝʨʜʠʣ ʤʥʝʥʠʝ 

ʌʘʙʨʠʮʠʫʩʘ ʦ ʪʦʤ, ʯʪʦ ʉʦʣʥʮʝ ʚʨʘʱʘʝʪʩʷ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʧʷʪʝʥ ʥʘ ʉʦʣʥʮʝ ʨʘʟʨʫʰʠʣʦ ʜʘʚʥʶʶ 

ʚʝʨʫ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦ ʉʦʣʥʮʘ ʠ ʧʦʩʣʫʞʠʣʦ ʧʦʚʦʜʦʤ ʜʣʷ ʛʦʨʷʯʝʛʦ ʩʧʦʨʘ ʦ ʧʨʠʦʨʠʪʝʪʝ. 

ʏʠʩʣʦ ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ ʤʝʥʷʝʪʩʷ ʛʦʜ ʦʪ ʛʦʜʘ, ʥʦ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʨʝʛʫʣʷʨʥʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ð 11-ʣʝʪʥʠʡ ʮʠʢʣ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ʯʠʩʣʦ ʧʷʪʝʥ ʤʝʥʷʝʪʩʷ ʦʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʜʦ ʩʦʪʥʠ ʠ ʙʦʣʝʝ ʚ ʛʦʜ. ɺ 1645ï1715 ʛʦʜʘʭ ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʙʳʣʘ ʥʘʨʫʰʝʥʘ, ʠ ʧʷʪʝʥ ʥʘ ʉʦʣʥʮʝʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʕʪʦʪ ʧʝʨʠʦʜ ʥʘʟʳʚʘʶʪ 

ʤʠʥʠʤʫʤʦʤ ʄʘʫʥʜʝʨʘ. 

ɺʦʟʤʦʞʥʦ, ʤʝʞʜʫ ʧʷʪʥʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʉʦʣʥʮʘ ʠ ʢʣʠʤʘʪʦʤ ɿʝʤʣʠ ʩʫʱʝʩʪʚʫʝʪ 

ʢʘʢʘʷ-ʪʦ ʩʚʷʟʴ, ʥʦ ʩʚʷʟʴ ʵʪʘ, ʜʘʞʝ ʝʩʣʠ ʦʥʘ ʝʩʪʴ, ʚʝʨʦʷʪʥʦ, ʩʣʘʙʘ. ʄʘʫʥʜʝʨʦʚʩʢʠʡ ʤʠʥʠʤʫʤ 

ʩʦʚʧʘʣ ʩ ʩʝʨʝʜʠʥʦʡ ʄʘʣʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʧʝʨʠʦʜʘ ð ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʥʝʦʙʳʯʥʦ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ɽʚʨʦʧʝ. ʊʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦ ʩʣʝʜʫʶʱʝʤ ʧʝʨʠʦʜʝ ʥʠʟʢʦʡ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ð ʤʠʥʠʤʫʤʝ ɼʘʣʴʪʦʥʘ (1790ï1830 ʛʦʜʳ), ʚʢʣʶʯʘʶʱʝʤ ʠ ʟʥʘʤʝʥʠʪʳʡ çʛʦʜ ʙʝʟ ʣʝʪʘè 

(1816 ʛʦʜ), ʥʦ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʛʦ ʛʦʜʘ ʦʙʲʷʩʥʷʶʪʩʷ ʛʠʛʘʥʪʩʢʠʤ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʚʟʨʳʚʦʤ 

ʛʦʨʳ ʊʘʤʙʦʨʘ ʥʘ ʦʩʪʨʦʚʝ ʉʫʤʙʘʚʘ ʚ ʀʥʜʦʥʝʟʠʠ. ʄʘʣʳʡ ʣʝʜʥʠʢʦʚʳʡ ʧʝʨʠʦʜ ʪʘʢʞʝ ʤʦʛ ʙʳʪʴ 

ʚʳʟʚʘʥ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʪʯʘʩʪʠ, ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʄʠʥʠʤʫʤ 

ʐʧʸʨʝʨʘ (1460ï1550 ʛʦʜʳ) ʩʚʷʟʘʥ ʝʱʝ ʩ ʦʜʥʠʤ ʧʝʨʠʦʜʦʤ ʧʦʭʦʣʦʜʘʥʠʷ; ʦ ʤʠʥʠʤʫʤʝ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʪʦʧʘ ʫʛʣʝʨʦʜʘ-14 ʚ 

ʛʦʜʦʚʳʭ ʢʦʣʴʮʘʭ ʜʝʨʝʚʴʝʚ. ɿʘʧʠʩʠ ʦ ʩʦʣʥʝʯʥʳʭ ʧʷʪʥʘʭ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝ ʚʝʣʠʩʴ. 
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ɽʩʣʠ ʥʘʥʝʩʪʠ ʥʘ ʛʨʘʬʠʢ ʥʝ ʪʦʣʴʢʦ ʯʠʩʣʦ ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ, ʥʦ ʠ ʠʭ ʰʠʨʦʪʫ, ʧʦʣʫʯʠʪʩʷ 

ʟʘʙʘʚʥʘʷ ʢʘʨʪʠʥʘ, ʥʘʧʦʤʠʥʘʶʱʘʷ ʜʣʠʥʥʳʡ ʨʷʜ ʙʘʙʦʯʝʢ. ʎʠʢʣ ʥʘʯʠʥʘʝʪʩʷ ʧʷʪʥʘʤʠ ʚʦʟʣʝ ʧʦʣʶʩʘ, 

ʥʦ ʧʦʩʪʝʧʝʥʥʦ, ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʠʭ ʯʠʩʣʘ ʢ ʤʘʢʩʠʤʫʤʫ, ʧʷʪʥʘ ʥʘʯʠʥʘʶʪ ʧʦʷʚʣʷʪʴʩʷ ʙʣʠʞʝ ʢ 

ʵʢʚʘʪʦʨʫ. ɺ 1908 ʛʦʜʫ ɼʞʦʨʜʞ ʍʝʡʣ ʩʜʝʣʘʣ ʧʝʨʚʳʡ ʰʘʛ ʢ ʧʦʥʠʤʘʥʠʶ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʷʪʝʥ; 

ʦʥ ʩʚʷʟʘʣ ʩʦʣʥʝʯʥʳʝ ʧʷʪʥʘ ʩ ʥʝʦʙʳʯʘʡʥʦ ʤʦʱʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʉʦʣʥʮʘ. ʍʦʨʘʩ ɹʵʙʢʦʢ 

ʩʤʦʜʝʣʠʨʦʚʘʣ ʜʠʥʘʤʠʢʫ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʉʦʣʥʮʘ ʚ ʩʘʤʳʭ ʚʥʝʰʥʠʭ ʝʛʦ ʩʣʦʷʭ ʠ ʩʚʷʟʘʣ ʮʠʢʣ 

ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʣʷʨʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʜʠʥʘʤʦ. ɺ ʝʛʦ ʪʝʦʨʠʠ 

ʧʦʣʥʳʡ ʮʠʢʣ ʜʣʠʪʩʷ 22 ʛʦʜʘ, ʧʨʠʯʝʤ ʜʚʝ ʝʛʦ ʧʦʣʦʚʠʥʳ ʨʘʟʜʝʣʷʝʪ ʠʥʚʝʨʩʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ʩ 

ʶʞʥʦʛʦ ʥʘ ʩʝʚʝʨʥʳʡ ʠ ʥʘʦʙʦʨʦʪ. 

ʉʦʣʥʝʯʥʳʝ ʧʷʪʥʘ ʢʘʞʫʪʩʷ ʪʝʤʥʳʤʠ ʪʦʣʴʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ ʦʢʨʫʞʝʥʠʝʤ; ʠʭ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 4000 K, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʘʟʳ ʚʦʢʨʫʛ ʥʠʭ ʠʤʝʶʪ ʪʝʤʧʝʨʘʪʫʨʫ 5800 K. ʉʦʣʥʝʯʥʳʝ 

ʧʷʪʥʘ ʧʦʭʦʞʠ ʥʘ ʤʘʛʥʠʪʥʳʝ ʙʫʨʠ ʚ ʩʫʧʝʨʛʦʨʷʯʝʡ ʩʦʣʥʝʯʥʦʡ ʧʣʘʟʤʝ. ʀʭ ʤʘʪʝʤʘʪʠʢʘ ʫʧʨʘʚʣʷʝʪʩʷ 

ʤʘʛʥʠʪʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʦʡ ð ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ ʦ ʥʘʤʘʛʥʠʯʝʥʥʦʡ ʧʣʘʟʤʝ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʩʦʣʥʝʯʥʳʝ ʧʷʪʥʘ ð ʵʪʦ ʚʝʨʭʥʠʝ ʢʦʥʮʳ ʪʨʫʙʦʢ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ, ʙʝʨʫʱʠʭ 

ʥʘʯʘʣʦ ʛʣʫʙʦʢʦ ʚ ʥʝʜʨʘʭ ʉʦʣʥʮʘ. 

ʋʩʨʝʜʥʝʥʥʘʷ ʬʦʨʤʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʉʦʣʥʮʘ ð ʜʠʧʦʣʴ, ʥʘʧʦʤʠʥʘʶʱʠʡ ʩʦʙʦʡ ʩʪʝʨʞʥʝʚʦʡ 

ʤʘʛʥʠʪ; ʫ ʥʝʛʦ ʝʩʪʴ ʩʝʚʝʨʥʳʡ ʧʦʣʶʩ, ʶʞʥʳʡ ʧʦʣʶʩ ʠ ʩʠʣʦʚʳʝ ʣʠʥʠʠ, ʠʜʫʱʠʝ ʦʪ ʦʜʥʦʛʦ ʢ 

ʜʨʫʛʦʤʫ. ʇʦʣʶʩʘ ʚʳʩʪʨʦʝʥʳ ʚʜʦʣʴ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʠ ʟʘ ʚʨʝʤʷ ʥʦʨʤʘʣʴʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʮʠʢʣʦʚ 

ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ ʠʭ ʧʦʣʷʨʥʦʩʪʠ ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ ʢʘʞʜʳʝ 11 ʣʝʪ. ʊʘʢ ʯʪʦ ʤʘʛʥʠʪʥʳʡ ʧʦʣʶʩ ʚ 

çʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠè ʉʦʣʥʮʘ ʠʥʦʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʘʛʥʠʪʥʳʡ ʩʝʚʝʨ, ʘ ʠʥʦʛʜʘ ð ʤʘʛʥʠʪʥʳʡ 

ʶʛ. ʉʦʣʥʝʯʥʳʝ ʧʷʪʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʷʚʣʷʶʪʩʷ ʩʚʷʟʘʥʥʳʤʠ ʧʘʨʘʤʠ, ʧʨʠʯʝʤ ʧʦʣʝ ʤʝʞʜʫ ʥʠʤʠ 

ʥʘʧʦʤʠʥʘʝʪ ʧʦʣʝ ʩʪʝʨʞʥʝʚʦʛʦ ʤʘʛʥʠʪʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʜʦʣʴ ʣʠʥʠʠ ʚʦʩʪʦʢ ð ʟʘʧʘʜ. ʇʷʪʥʦ, 

ʢʦʪʦʨʦʝ ʧʦʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ, ʠʤʝʝʪ ʪʫ ʞʝ ʧʦʣʷʨʥʦʩʪʴ, ʯʪʦ ʠ ʙʣʠʞʘʡʰʠʡ ʧʦʣʶʩ ʦʩʥʦʚʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʘ ʚʪʦʨʦʝ ʧʷʪʥʦ, ʢʦʪʦʨʦʝ ʧʦʷʚʣʷʝʪʩʷ ʩʣʝʜʦʤ, ð ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʧʦʣʷʨʥʦʩʪʴ. 

ʉʦʣʥʝʯʥʦʝ ʜʠʥʘʤʦ, ʬʦʨʤʠʨʫʶʱʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʘʰʝʛʦ ʩʚʝʪʠʣʘ, ʚʳʟʳʚʘʝʪʩʷ ʢ ʞʠʟʥʠ 

ʢʦʥʚʝʢʪʠʚʥʳʤʠ ʮʠʢʣʦʥʘʤʠ ʚʦ ʚʥʝʰʥʝʤ ʩʣʦʝ ʉʦʣʥʮʘ ʪʦʣʱʠʥʦʡ 200 000 ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʟʚʝʟʜʳ: ʥʘ ʵʢʚʘʪʦʨʝ ʚʨʘʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʚʙʣʠʟʠ 
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ʧʦʣʶʩʦʚ. ʄʘʛʥʠʪʥʳʝ ʧʦʣʷ çʟʘʭʚʘʪʳʚʘʶʪʩʷè ʧʣʘʟʤʦʡ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʚʠʞʫʪʩʷ ʚʤʝʩʪʝ ʩ ʥʝʡ, ʪʘʢ 

ʯʪʦ ʩʠʣʦʚʳʝ ʣʠʥʠʠ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʜʫʱʠʝ ʦʪ ʧʦʣʶʩʘ ʢ ʧʦʣʶʩʫ ʠ ʧʝʨʝʩʝʢʘʶʱʠʝ ʵʢʚʘʪʦʨ ʧʦʜ 

ʧʨʷʤʳʤ ʫʛʣʦʤ, ʥʘʯʠʥʘʶʪ ʟʘʢʨʫʯʠʚʘʪʴʩʷ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʵʢʚʘʪʦʨʠʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʫʪʷʛʠʚʘʝʪ ʠʭ 

ʚʧʝʨʝʜ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʧʦʣʷʨʥʳʤ ʦʙʣʘʩʪʷʤ. ʉʠʣʦʚʳʝ ʣʠʥʠʠ ʧʝʨʝʢʨʫʯʠʚʘʶʪʩʷ, ʧʦʣʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʦʣʷʨʥʦʩʪʝʡ ʧʝʨʝʧʣʝʪʘʶʪʩʷ. ʉʦʣʥʮʝ ʧʨʦʜʦʣʞʘʝʪ ʚʨʘʱʘʪʴʩʷ, ʣʠʥʠʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʟʘʢʨʫʯʠʚʘʶʪʩʷ ʚʩʝ ʧʣʦʪʥʝʝ, ʠ, ʢʦʛʜʘ ʥʘʧʨʷʞʝʥʠʷ ʜʦʩʪʠʛʘʶʪ ʢʨʠʪʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʳ, ʪʨʫʙʢʠ ʠʟʛʠʙʘʶʪʩʷ ʠ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʃʠʥʠʠ ʧʦʣʷ ʚʳʪʷʛʠʚʘʶʪʩʷ, ʘ ʩʚʷʟʘʥʥʳʝ 

ʩ ʥʠʤʠ ʩʦʣʥʝʯʥʳʝ ʧʷʪʥʘ ʜʨʝʡʬʫʶʪ ʢ ʧʦʣʶʩʫ. ɺʝʜʦʤʦʝ ʧʷʪʥʦ ʜʦʩʪʠʛʘʝʪ ʧʦʣʶʩʘ ʧʝʨʚʳʤ ʠ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʠʤʝʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʧʦʣʷʨʥʦʩʪʴ, ʚʳʟʳʚʘʝʪ ð ʥʝ ʟʘ ʦʜʠʥ ʨʘʟ, ʘ ʧʦʩʣʝ 

ʤʥʦʞʝʩʪʚʘ ʘʥʘʣʦʛʠʯʥʳʭ ʩʦʙʳʪʠʡ ð ʩʤʝʥʫ ʧʦʣʶʩʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʉʦʣʥʮʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʮʠʢʣ 

ʧʦʚʪʦʨʷʝʪʩʷ ʫʞʝ ʩ ʧʝʨʝʚʝʨʥʫʪʳʤ ʧʦʣʝʤ. 

ʆʜʥʘ ʠʟ ʪʝʦʨʠʡ ʤʠʥʠʤʫʤʘ ʄʘʫʥʜʝʨʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʠʧʦʣʴʥʦʝ ʧʦʣʝ ʉʦʣʥʮʘ ʜʦʧʦʣʥʷʝʪʩʷ 

ʢʚʘʜʨʫʧʦʣʴʥʳʤ ʧʦʣʝʤ ð ʵʪʦ ʢʘʢ ʜʚʘ ʩʪʝʨʞʥʝʚʳʭ ʤʘʛʥʠʪʘ, ʫʣʦʞʝʥʥʳʝ ʨʷʜʦʤ. ɽʩʣʠ ʧʝʨʠʦʜ ʩʤʝʥʳ 

ʧʦʣʶʩʦʚ ʢʚʘʜʨʫʧʦʣʷ ʩʣʝʛʢʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʝʨʠʦʜʘ ʜʠʧʦʣʷ, ʤʝʞʜʫ ʥʠʤʠ 

ʚʦʟʥʠʢʘʶʪ çʙʠʝʥʠʷè ð ʢʘʢ ʧʨʠ ʟʚʫʯʘʥʠʠ ʜʚʫʭ ʙʣʠʟʢʠʭ, ʥʦ ʥʝ ʩʦʚʧʘʜʘʶʱʠʭ ʤʫʟʳʢʘʣʴʥʳʭ ʥʦʪ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʶʪʩʷ ʜʦʣʛʦʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʧʦʣʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʮʠʢʣʘ, ʠ, ʢʦʛʜʘ ʦʥʦ ʟʘʪʫʭʘʝʪ, ʩʦʣʥʝʯʥʳʭ ʧʷʪʝʥ ʧʦʯʪʠ ʥʝ ʚʦʟʥʠʢʘʝʪ. ɹʦʣʝʝ ʪʦʛʦ, ʢʚʘʜʨʫʧʦʣʴʥʦʝ 

ʧʦʣʝ ʚ ʨʘʟʥʳʭ ʧʦʣʫʰʘʨʠʷʭ ʠʤʝʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʧʦʣʷʨʥʦʩʪʠ ʠ ʧʦʪʦʤʫ ʫʩʠʣʠʚʘʝʪ ʜʠʧʦʣʴʥʦʝ 

ʧʦʣʝ ʚ ʦʜʥʦʤ ʧʦʣʫʰʘʨʠʠ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷʛʘʩʠʪ ʝʛʦ ʚ ʜʨʫʛʦʤ. ʇʦʵʪʦʤʫ ʪʝ ʥʝʤʥʦʛʠʝ ʧʷʪʥʘ, ʢʦʪʦʨʳʝ 

ʚʩʝ ʞʝ ʚʦʟʥʠʢʘʶʪ, ʚʩʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʦʜʥʦʤ ʧʦʣʫʰʘʨʠʠ, ʯʪʦ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦ ʚʨʝʤʷ 

ʤʠʥʠʤʫʤʘ ʄʘʫʥʜʝʨʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʵʬʬʝʢʪʳ ʢʦʩʚʝʥʥʦ ʥʘʙʣʶʜʘʣʠʩʴ ʠ ʥʘ ʜʨʫʛʠʭ ʟʚʝʟʜʘʭ, ʥʘ 

ʢʦʪʦʨʳʭ, ʚʦʟʤʦʞʥʦ, ʪʦʞʝ ʙʳʚʘʶʪ ʧʷʪʥʘ. 

 
ʉʠʣʦʚʳʝ ʣʠʥʠʠ ʧʦʣʷ, ʚʳʭʦʜʷʱʠʝ ʟʘ ʧʨʝʜʝʣʳ ʬʦʪʦʩʬʝʨʳ, ʤʦʛʫʪ ʧʦʨʦʞʜʘʪʴ ʩʦʣʥʝʯʥʳʝ 

ʧʨʦʪʫʙʝʨʘʥʮʳ ð ʛʨʦʤʘʜʥʳʝ ʧʝʪʣʠ ʨʘʩʢʘʣʝʥʥʦʛʦ ʛʘʟʘ. ʕʪʠ ʧʝʪʣʠ ʤʦʛʫʪ ʨʘʟʤʳʢʘʪʴʩʷ ʠ 

ʧʝʨʝʩʦʝʜʠʥʷʪʴʩʷ, ʧʦʟʚʦʣʷʷ ʧʣʘʟʤʝ ʚʤʝʩʪʝ ʩ ʣʠʥʠʷʤʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʫʥʦʩʠʪʴʩʷ ʧʨʦʯʴ ʩ 

ʩʦʣʥʝʯʥʳʤ ʚʝʪʨʦʤ. ʊʘʢ ʚʦʟʥʠʢʘʶʪ ʩʦʣʥʝʯʥʳʝ ʚʩʧʳʰʢʠ, ʩʧʦʩʦʙʥʳʝ ʥʘʨʫʰʘʪʴ ʣʠʥʠʠ ʩʚʷʟʠ ʠ 

ʥʘʥʦʩʠʪʴ ʚʨʝʜ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʝʪʷʤ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʩʧʫʪʥʠʢʘʤ. ʏʘʩʪʦ ʟʘ ʥʠʤʠ ʩʣʝʜʫʶʪ 

ʢʦʨʦʥʘʣʴʥʳʝ ʚʳʙʨʦʩʳ ʤʘʩʩʳ, ʢʦʛʜʘ ʠʟ ʢʦʨʦʥʳ ð ʨʘʟʨʝʞʝʥʥʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʬʦʪʦʩʬʝʨʳ, 

ʚʠʜʠʤʦʡ ʛʣʘʟʦʤ ʚʦ ʚʨʝʤʷ ʩʦʣʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ, ð ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʛʨʦʤʘʜʥʳʝ ʢʦʣʠʯʝʩʪʚʘ 

ʚʝʱʝʩʪʚʘ. 

***  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʚʦʧʨʦʩ: ʥʘʩʢʦʣʴʢʦ ʜʘʣʝʢʠ ʦʪ ʥʘʩ ʟʚʝʟʜʳ? ʊʘʢ ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʤʳ ʟʥʘʝʤ ʦʪʚʝʪ ʜʣʷ ʣʶʙʳʭ ʪʝʣ, ʨʘʩʩʪʦʷʥʠʷ ʜʦ 

ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʶʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʩʚʝʪʦʚʳʭ ʣʝʪ, ʤʳ ʪʘʢʞʝ ʦʙʷʟʘʥʳ ʘʩʪʨʦʬʠʟʠʢʝ, ʭʦʪʷ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʢʣʶʯʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠʤʝʣʠ ʯʠʩʪʦ ʵʤʧʠʨʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɻʝʥʨʠʝʪʪʘ ʃʠʚʠʪʪ 

ʥʘʰʣʘ ʵʪʘʣʦʥʥʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʠʜʫʤʘʣʘ çʣʠʥʝʡʢʫè ʜʣʷ ʟʚʝʟʜʥʳʭ ʨʘʩʩʪʦʷʥʠʡ. 

ɺ VI ʚʝʢʝ ʜʦ ʥʘʰʝʡ ʵʨʳ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʡ ʬʠʣʦʩʦʬ ʠ ʤʘʪʝʤʘʪʠʢ ʌʘʣʝʩ ʦʮʝʥʠʣ ʚʳʩʦʪʫ 

ʝʛʠʧʝʪʩʢʦʡ ʧʠʨʘʤʠʜʳ ʧʨʠ ʧʦʤʦʱʠ ʛʝʦʤʝʪʨʠʠ, ʠʟʤʝʨʠʚ ʩʦʙʩʪʚʝʥʥʫʶ ʪʝʥʴ ʠ ʪʝʥʴ ʧʠʨʘʤʠʜʳ ʥʘ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ʆʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ ʧʠʨʘʤʠʜ ʢ ʜʣʠʥʝ ʝʝ ʪʝʥʠ ʨʘʚʥʦ ʦʪʥʦʰʝʥʠʶ ʨʦʩʪʘ ʌʘʣʝʩʘ 

ʢ ʜʣʠʥʝ ʝʛʦ ʪʝʥʠ. ʊʨʠ ʠʟ ʯʝʪʳʨʝʭ ʜʣʠʥ ʚ ʵʪʦʤ ʫʨʘʚʥʝʥʠʠ ʣʝʛʢʦ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ, ʪʘʢ ʯʪʦ 

ʯʝʪʚʝʨʪʫʶ ʚʝʣʠʯʠʥʫ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ. ʀʟʦʙʨʝʪʘʪʝʣʴʥʳʡ ʤʝʪʦʜ, ʧʨʠʤʝʥʝʥʥʳʡ ʌʘʣʝʩʦʤ, ð 

ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ ʪʦʛʦ, ʯʪʦ ʤʳ ʩʝʛʦʜʥʷ ʥʘʟʳʚʘʝʤ ʪʨʠʛʦʥʦʤʝʪʨʠʝʡ. ʊʨʠʛʦʥʦʤʝʪʨʠʷ, ʪʦ ʝʩʪʴ 

ʛʝʦʤʝʪʨʠʷ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʧʦʤʦʛʘʝʪ ʩʦʦʪʥʝʩʪʠ ʫʛʣʳ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʩ ʠʭ ʩʪʦʨʦʥʘʤʠ. ɸʨʘʙʩʢʠʝ 

ʘʩʪʨʦʥʦʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʪʫ ʠʜʝʶ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʚ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʀʩʧʘʥʠʠ 

ʵʪʘ ʠʜʝʷ ʚʥʦʚʴ ʚʝʨʥʫʣʘʩʴ ʥʘ ʟʝʤʣʶ ʚ ʚʠʜʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. ʈʘʩʩʪʦʷʥʠʷ ʥʘ ʟʝʤʣʝ ʪʨʫʜʥʦ 

ʠʟʤʝʨʷʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʧʫʪʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʧʷʪʩʪʚʠʷ, ʥʦ ʫʛʣʳ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʳ ʠ 

ʠʟʤʝʨʷʶʪʩʷ ʣʝʛʢʦ. ʏʪʦʙʳ ʠʟʤʝʨʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʫʜʘʣʝʥʥʳʡ ʦʙʲʝʢʪ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʘʣʢʦʡ ʠ ʚʝʨʝʚʢʦʡ ð ʠʣʠ, ʝʱʝ ʣʫʯʰʝ, ʚʠʟʠʨʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʪʨʫʙʦʡ. ɼʣʷ ʥʘʯʘʣʘ ʩʣʝʜʫʝʪ 

ʠʟʤʝʨʠʪʴ ð ʢʘʢ ʤʦʞʥʦ ʪʦʯʥʝʝ ð ʠʟʚʝʩʪʥʳʡ ʙʘʟʦʚʳʡ ʦʪʨʝʟʦʢ, ʠʣʠ ʙʘʟʠʩ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʳ 

ʠʟʤʝʨʷʝʪʝ ʫʛʣʳ ʦʪ ʢʘʞʜʦʛʦ ʢʦʥʮʘ ʦʪʨʝʟʢʘ ʥʘ ʢʘʢʫʶ-ʪʦ ʪʨʝʪʴʶ ʪʦʯʢʫ ʠ ʚʳʯʠʩʣʷʝʪʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 

ʵʪʦʡ ʪʦʯʢʠ. ʊʝʧʝʨʴ ʫ ʚʘʩ ʧʦʷʚʣʷʝʪʩʷ ʝʱʝ ʜʚʘ ʠʟʚʝʩʪʥʳʭ ʨʘʩʩʪʦʷʥʠʷ, ʠ ʚʳ ʤʦʞʝʪʝ ʧʦʚʪʦʨʠʪʴ ʚʝʩʴ 

ʧʨʦʮʝʩʩ, çʪʨʠʘʥʛʫʣʠʨʫʷè ʫʯʘʩʪʦʢ, ʢʦʪʦʨʳʡ ʭʦʪʠʪʝ ʥʘʥʝʩʪʠ ʥʘ ʢʘʨʪʫ, ʠ ʚʳʯʠʩʣʷʷ ʚʩʝ ʨʘʩʩʪʦʷʥʠʷ 

ʥʘ ʥʝʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʜʥʦʛʦ-ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʪʦʯʥʦ ʠʟʤʝʨʝʥʥʦʛʦ ʦʪʨʝʟʢʘ. 

ʀʟʚʝʩʪʥʘ ʠʩʪʦʨʠʷ, ʢʘʢ ʕʨʘʪʦʩʬʝʥ ʠʟʤʝʨʠʣ ʧʨʠ ʧʦʤʦʱʠ ʛʝʦʤʝʪʨʠʠ ʨʘʟʤʝʨ ɿʝʤʣʠ, ʧʨʦʩʪʦ 

ʟʘʛʣʷʥʫʚ ʚ ʢʦʣʦʜʝʮ. ʆʥ ʩʨʘʚʥʠʣ ʫʛʦʣ, ʧʦʜ ʢʦʪʦʨʳʤ ʚʠʜʥʦ ʧʦʣʫʜʝʥʥʦʝ ʉʦʣʥʮʝ ʚ ɸʣʝʢʩʘʥʜʨʠʠ ʠ 

ʉʠʝʥʝ[62](ʩʦʚʨʝʤʝʥʥʳʡ ɸʩʫʘʥ), ʠ ʦʮʝʥʠʣ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʧʦ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʦʝ 

ʢʘʨʘʚʘʥ ʚʝʨʙʣʶʜʦʚ ʤʦʞʝʪ ʧʨʦʡʪʠ ʠʟ ʦʜʥʦʛʦ ʛʦʨʦʜʘ ʚ ʜʨʫʛʦʡ. ɼʘʣʝʝ, ʟʥʘʷ ʨʘʟʤʝʨ ɿʝʤʣʠ, ʤʦʞʥʦ 

ʧʨʦʥʘʙʣʶʜʘʪʴ ʃʫʥʫ ʠʟ ʜʚʫʭ ʨʘʟʥʳʭ ʪʦʯʝʢ ʠ ʚʳʯʠʩʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʝʝ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠʤ ʞʝ 

ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʉʦʣʥʮʘ. 

ʂʘʢʠʤ ʦʙʨʘʟʦʤ? ʆʢʦʣʦ 150 ʛʦʜʘ ʜʦ ʥʘʰʝʡ ʵʨʳ ɻʠʧʧʘʨʭ ʧʦʥʷʣ, ʯʪʦ, ʢʦʛʜʘ ʃʫʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʝʨʚʦʡ ʠʣʠ ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʠ, ʪʦ ʝʩʪʴ ʦʩʚʝʱʝʥʘ ʨʦʚʥʦ ʥʘʧʦʣʦʚʠʥʫ, ʣʠʥʠʷ, ʧʨʦʚʝʜʝʥʥʘʷ ʦʪ 

ʃʫʥʳ ʢ ʉʦʣʥʮʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʣʠʥʠʠ ʦʪ ɿʝʤʣʠ ʢ ʃʫʥʝ. ɿʥʘʯʠʪ, ʜʦʩʪʘʪʦʯʥʦ ʠʟʤʝʨʠʪʴ ʫʛʦʣ 

ʤʝʞʜʫ ʙʘʟʦʚʦʡ ʣʠʥʠʝʡ ɿʝʤʣʷ ð ʃʫʥʘ ʠ ʣʠʥʠʝʡ ɿʝʤʣʷ ð ʉʦʣʥʮʝ, ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ, ʢʘʢ ʜʘʣʝʢʦ 

ʦʪ ʥʘʩ ʥʘʭʦʜʠʪʩʷ ʉʦʣʥʮʝ. ɽʛʦ ʦʮʝʥʢʘ ʵʪʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ð ʪʨʠ ʤʠʣʣʠʦʥʘ ʢʠʣʦʤʝʪʨʦʚ ʚ ʧʝʨʝʩʯʝʪʝ 

ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʝʜʠʥʠʮʳ ð ʦʢʘʟʘʣʘʩʴ ʩʣʠʰʢʦʤ ʩʢʨʦʤʥʦʡ: ʨʝʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 150 

ʤʠʣʣʠʦʥʦʚ ʢʠʣʦʤʝʪʨʦʚ. ʆʮʝʥʢʘ ɻʠʧʧʘʨʭʘ ʦʢʘʟʘʣʘʩʴ ʦʰʠʙʦʯʥʦʡ ʧʦʪʦʤʫ, ʯʪʦ ʦʥ ʩʯʠʪʘʣ 

ʥʘʟʚʘʥʥʳʡ ʫʛʦʣ ʨʘʚʥʳʤ 87Á, ʪʦʛʜʘ ʢʘʢ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥ ʦʯʝʥʴ ʙʣʠʟʦʢ ʢ ʧʨʷʤʦʤʫ. ʆʜʥʘʢʦ ʝʩʣʠ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʯʥʫʶ 

ʦʮʝʥʢʫ. 

ʅʘ ʧʫʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʵʪʠʤ ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʝʱʝ ʦʜʠʥ ʰʘʛ. 

ʄʳ ʤʦʞʝʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʨʙʠʪʦʡ ɿʝʤʣʠ ʢʘʢ ʙʘʟʦʡ ʠ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʢʘʢʦʡ-ʣʠʙʦ ʟʚʝʟʜʳ. ɿʝʤʣʷ ʟʘ ʧʦʣʛʦʜʘ ʧʨʦʭʦʜʠʪ ʧʦʣʦʚʠʥʫ ʩʚʦʝʡ ʦʨʙʠʪʳ. ɸʩʪʨʦʥʦʤʳ 

ʦʧʨʝʜʝʣʷʶʪ ʧʘʨʘʣʣʘʢʩ ʟʚʝʟʜʳ ʢʘʢ ʧʦʣʦʚʠʥʫ ʫʛʣʘ ʤʝʞʜʫ ʜʚʫʤʷ ʣʫʯʘʤʠ ʟʨʝʥʠʷ ʥʘ ʵʪʫ ʟʚʝʟʜʫ, 

ʧʨʦʚʝʜʝʥʥʳʤʠ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʢʦʥʮʦʚ ʦʨʙʠʪʳ ɿʝʤʣʠ[63]. ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʟʚʝʟʜʳ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʝʝ ʧʘʨʘʣʣʘʢʩʫ, ʧʨʠʯʝʤ ʧʘʨʘʣʣʘʢʩ ʚ ʦʜʥʫ ʫʛʣʦʚʫʶ ʩʝʢʫʥʜʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 3,26 ʩʚʝʪʦʚʳʤ ʛʦʜʘʤ. ʕʪʘ ʝʜʠʥʠʮʘ ʨʘʩʩʪʦʷʥʠʷʥʘʟʳʚʘʝʪʩʷ 

ʧʘʨʩʝʢ (ʧʘʨʘʣʣʘʢʩ ʩʝʢʫʥʜʘ), ʠ ʤʥʦʛʠʝ ʘʩʪʨʦʥʦʤʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʝʝ ʩʚʝʪʦʚʦʤʫ ʛʦʜʫ[64]. 

ɽʱʝ ʚ 1729 ʛʦʜʫ ɼʞʝʡʤʩ ɹʨʵʜʣʠ ʧʳʪʘʣʩʷ ʠʟʤʝʨʠʪʴ ʧʘʨʘʣʣʘʢʩ ʦʜʥʦʡ ʠʟ ʟʚʝʟʜ, ʥʦ ʝʛʦ ʧʨʠʙʦʨʳ 

ʥʝ ʦʙʣʘʜʘʣʠ ʜʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ. ɺ 1838 ʛʦʜʫ ʌʨʠʜʨʠʭ ɹʝʩʩʝʣʴ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ 

ʦʜʥʠʤ ʠʟ ʛʝʣʠʦʤʝʪʨʦʚ ʌʨʘʫʥʛʦʬʝʨʘ ð ʪʝʣʝʩʢʦʧʦʤ ʥʦʚʦʡ, ʚʝʩʴʤʘ ʧʨʦʜʚʠʥʫʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʷʚʠʚʰʠʤʩʷ ʫʞʝ ʧʦʩʣʝ ʩʤʝʨʪʠ ʌʨʘʫʥʛʦʬʝʨʘ, ð ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʚʝʟʜʳ 61 ʃʝʙʝʜʷ. ʆʥ ʠʟʤʝʨʠʣ 

ʝʝ ʧʘʨʘʣʣʘʢʩ, ʨʘʚʥʳʡ 0,31 ʫʛʣʦʚʦʡ ʩʝʢʫʥʜʝ (ʵʪʦ ʩʨʘʚʥʠʤʦ ʩ ʫʛʣʦʤ, ʧʦʜ ʢʦʪʦʨʳʤ ʚʠʜʝʥ ʪʝʥʥʠʩʥʳʡ 

ʤʷʯʠʢ ʩ ʨʘʩʩʪʦʷʥʠʷ 50 ʢʠʣʦʤʝʪʨʦʚ), ʠ ʦʧʨʝʜʝʣʠʣ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʵʪʦʡ ʟʚʝʟʜʳ ʢʘʢ 10,4 ʩʚʝʪʦʚʦʛʦ 

ʛʦʜʘ, ʯʪʦ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ. ʕʪʦ ʨʘʩʩʪʦʷʥʠʝ ð 100 ʪʨʠʣʣʠʦʥʦʚ ʢʠʣʦʤʝʪʨʦʚ 

ð ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʠʤ ʢʨʦʰʝʯʥʳʤ ʚʳʛʣʷʜʠʪ ʥʘʰ ʤʠʨ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ 

ɺʩʝʣʝʥʥʦʡ. 

ʅʦ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʰʪʘʙʦʚ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʵʪʦʤ ʥʝ ʟʘʢʦʥʯʠʣʦʩʴ. ɹʦʣʴʰʠʥʩʪʚʦ ʟʚʝʟʜ, ʜʘʞʝ ʚ 

ʥʘʰʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ɻʘʣʘʢʪʠʢʝ, ʥʝ ʧʦʢʘʟʳʚʘʶʪ ʠʟʤʝʨʠʤʦʛʦ ʧʘʨʘʣʣʘʢʩʘ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʥʠ 

ʥʘʭʦʜʷʪʩʷ ʦʪ ʥʘʩ ʥʘʤʥʦʛʦ ʜʘʣʴʰʝ, ʯʝʤ 61 ʃʝʙʝʜʷ. ʅʦ ʝʩʣʠ ʧʘʨʘʣʣʘʢʩ ʥʝ ʫʜʘʝʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 

ʠ ʠʟʤʝʨʠʪʴ, ʤʝʪʦʜ ʪʨʠʘʥʛʫʣʷʮʠʠ ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ. ʂʦʥʝʯʥʦ, ʢʦʩʤʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʤʦʛʣʠ ʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʤ ʙʘʟʠʩ ʠ ʧʦʜʣʠʥʥʝʝ, ʥʦ ʥʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ð ʘ ʠʤʝʥʥʦ ʪʘʢʘʷ ʙʘʟʦʚʘʷ ʣʠʥʠʷ 

ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʙʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʛʘʣʘʢʪʠʢ ʠ ʜʘʣʝʢʠʭ ʟʚʝʟʜ. ɸʩʪʨʦʥʦʤʘʤ, ʯʪʦʙʳ 



124 

ʧʨʦʜʦʣʞʠʪʴ ʧʦʜʲʝʤ ʧʦ ʣʝʩʪʥʠʮʝ ʢʦʩʤʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʠʜʫʤʘʪʴ ʯʪʦ-ʪʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ. 

***  

ʈʘʙʦʪʘʪʴ ʧʨʠʭʦʜʠʪʩʷ ʩ ʪʝʤ, ʯʪʦ ʝʩʪʴ ʧʦʜ ʨʫʢʦʡ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʩʚʦʡʩʪʚʦ ʟʚʝʟʜʳ, ʢʦʪʦʨʦʝ 

ʚʩʝʛʜʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠ ʠʟʤʝʨʠʪʴ, ð ʝʝ ʙʣʝʩʢ, ʠʣʠ ʚʠʜʠʤʘʷ ʷʨʢʦʩʪʴ. ʕʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʚʝʟʜʳ 

ʟʘʚʠʩʠʪ ʦʪ ʜʚʫʭ ʬʘʢʪʦʨʦʚ: ʦʪ ʝʝ ʨʝʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ð ʩʚʝʪʠʤʦʩʪʠ ð ʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʥʝʝ. 

ʗʨʢʦʩʪʴ, ʧʦʜʦʙʥʦ ʛʨʘʚʠʪʘʮʠʠ, ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ. 

ɽʩʣʠ ʟʚʝʟʜʘ ʩ ʪʦʡ ʞʝ ʩʚʝʪʠʤʦʩʪʴʶ, ʯʪʦ ʠ 61 ʃʝʙʝʜʷ, ʠʤʝʝʪ ʚʠʜʠʤʫʶ ʷʨʢʦʩʪʴ ʚ ʜʝʚʷʪʴ ʨʘʟ ʥʠʞʝ, ʪʦ 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʝʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʪʨʦʝ ʙʦʣʴʰʝ. 

ʂ ʥʝʩʯʘʩʪʴʶ, ʩʚʝʪʠʤʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʟʚʝʟʜʳ ʠ ʝʝ ʨʘʟʤʝʨʘ, ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʚ ʥʝʡ 

ʠʜʫʪ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ. ʏʪʦʙʳ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʚʠʜʠʤʦʤʫ ʙʣʝʩʢʫ ʨʘʙʦʪʘʣ, ʥʘʤ 

ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʥʘ çʩʪʘʥʜʘʨʪʥʘʷ ʩʚʝʯʘè, ʠʣʠ ʵʪʘʣʦʥʥʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ, ð ʪʠʧ ʟʚʝʟʜ, ʩʚʝʪʠʤʦʩʪʴ 

ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʘ ʠʣʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʟʚʝʟʜʳ. ʀʤʝʥʥʦ 

ʵʪʫ ʧʨʦʙʣʝʤʫ ʫʜʘʣʦʩʴ ʨʝʰʠʪʴ ʃʠʚʠʪʪ. ɺ 1920-ʝ ʛʦʜʳ ʦʥʘ ʨʘʙʦʪʘʣʘ ʫ ʇʠʢʝʨʠʥʛʘ ʚ ʨʦʣʠ 

ʨʘʩʯʝʪʯʠʢʘ ð ʵʪʘʢʦʛʦ ʯʝʣʦʚʝʢʘ-ʢʦʤʧʴʶʪʝʨʘ, ʚ ʩʢʫʯʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʣʦ 

ʠʟʤʝʨʝʥʠʝ ʠ ʢʘʪʘʣʦʛʠʟʘʮʠʷ ʩʚʝʪʠʤʦʩʪʝʡ ʟʚʝʟʜ ʚ ʩʦʙʨʘʥʠʠ ʬʦʪʦʧʣʘʩʪʠʥʦʢ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ɻʘʨʚʘʨʜʩʢʦʛʦ ʢʦʣʣʝʜʞʘ. 

ʉʚʝʪʠʤʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʟʚʝʟʜ ʥʝ ʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʥʦ ʙʳʚʘʶʪ ʠ ʧʝʨʝʤʝʥʥʳʝ ʟʚʝʟʜʳ, 

ʚʳʟʳʚʘʶʱʠʝ ʢ ʩʝʙʝ, ʝʩʪʝʩʪʚʝʥʥʦ, ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʘʩʪʨʦʥʦʤʦʚ: ʠʭ ʚʠʜʠʤʘʷ ʷʨʢʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʠ 

ʧʘʜʘʝʪ ʚ ʧʨʘʚʠʣʴʥʦʤ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʮʠʢʣʝ. ʃʠʚʠʪʪ ʧʨʦʚʝʣʘ ʩʧʝʮʠʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʝʨʝʤʝʥʥʳʭ ʟʚʝʟʜ. ɿʚʝʟʜʳʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʤʝʥʥʳʤʠ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ. ʄʥʦʛʠʝ ʟʚʝʟʜʳ 

ʷʚʣʷʶʪʩʷ ʜʚʦʡʥʳʤʠ ð ʜʚʘ ʩʚʝʪʠʣʘ ʦʙʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʦʙʱʝʛʦ ʮʝʥʪʨʘ ʤʘʩʩ. ɽʩʣʠ ɿʝʤʣʷ ʧʦ 

ʩʣʫʯʘʡʥʦʤʫ ʩʦʚʧʘʜʝʥʠʶ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʠʭ ʦʨʙʠʪ, ʪʦ ʵʪʠ ʟʚʝʟʜʳ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ð 

ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ð ʧʨʦʭʦʜʷʪ ʦʜʥʘ ʧʝʨʝʜ ʜʨʫʛʦʡ. ʂʦʛʜʘ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, 

ʧʦʣʫʯʘʝʪʩʷ, ʧʦ ʩʫʱʝʩʪʚʫ, ʟʘʪʤʝʥʠʝ: ʦʜʥʘ ʟʚʝʟʜʘ ʟʘʩʣʦʥʷʝʪ ʩʦʙʦʡ ʜʨʫʛʫʶ ʠ ʥʘ ʚʨʝʤʷ ʙʣʦʢʠʨʫʝʪ ʝʝ 

ʩʚʝʪ. ʊʘʢʠʝ çʟʘʪʤʝʥʥʳʝ ʜʚʦʡʥʳʝ ʟʚʝʟʜʳè ʷʚʣʷʶʪʩʷ ʧʝʨʝʤʝʥʥʳʤʠ, ʘ ʨʘʩʧʦʟʥʘʪʴ ʠʭ ʤʦʞʥʦ ʧʦ 

ʪʦʤʫ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʥʘʙʣʶʜʘʝʤʘʷ ʷʨʢʦʩʪʴ: ʢʦʨʦʪʢʠʝ ʧʨʦʚʘʣʳ ʥʘ ʦʙʱʝʤ ʩʪʘʙʠʣʴʥʦʤ ʬʦʥʝ. ʕʪʠ 

ʟʚʝʟʜʳ ʥʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʵʪʘʣʦʥʘʤʠ ʩʚʝʪʠʤʦʩʪʠ. 

ʆʜʥʘʢʦ ʜʨʫʛʦʡ ʪʠʧ ʧʝʨʝʤʝʥʥʳʭ ʟʚʝʟʜ ʚʳʛʣʷʜʠʪ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚ ʵʪʦʤ ʩʤʳʩʣʝ. ʈʝʯʴ 

ʠʜʝʪ ʦʙ ʠʩʪʠʥʥʦ ð ʬʠʟʠʯʝʩʢʠ ð ʧʝʨʝʤʝʥʥʳʭ ʟʚʝʟʜʘʭ. ʉʫʱʝʩʪʚʫʶʪ ʟʚʝʟʜʳ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʚʳʭʦʜ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʚ ʢʦʪʦʨʳʭ ʤʝʥʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ, ʨʘʟ ʟʘ ʨʘʟʦʤ ʧʦʚʪʦʨʷʷ ʦʜʥʫ ʠ ʪʫ ʞʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ. ʉʚʝʪ, ʠʩʧʫʩʢʘʝʤʳʡ ʠʤʠ, ʪʦʞʝ ʤʝʥʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ, ʥʦ 

ʠʩʪʠʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʟʚʝʟʜʳʤʦʞʥʦ ʦʪʣʠʯʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʫ ʥʠʭ ʠʟʤʝʥʝʥʠʷ ʩʚʝʪʠʤʦʩʪʠ ʥʝ ʠʤʝʶʪ 

ʭʘʨʘʢʪʝʨʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʧʨʦʚʘʣʦʚ. 

ʃʠʚʠʪʪ ʠʩʩʣʝʜʦʚʘʣʘ ʦʜʠʥ ʠʟ ʪʠʧʦʚ ʧʝʨʝʤʝʥʥʳʭ ʟʚʝʟʜ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʮʝʬʝʠʜʳ, ʧʦʩʢʦʣʴʢʫ 

ʧʝʨʚʦʡ ʪʘʢʦʡ ʟʚʝʟʜʦʡ ʙʳʣʘ ŭ ʎʝʬʝʷ. ʇʨʠʤʝʥʠʚ ʭʠʪʨʦʫʤʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʃʠʚʠʪʪ 

ʚʳʷʩʥʠʣʘ, ʯʪʦ ʫ ʪʫʩʢʣʳʭ ʮʝʬʝʠʜ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʩʚʝʪʠʤʦʩʪʠ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʙʦʣʝʝ ʷʨʢʠʭ, 

ʧʨʠʯʝʤ ʩʦʦʪʥʦʰʝʥʠʝ ʩʚʝʪʠʤʦʩʪʠ ʠ ʧʝʨʠʦʜʘ ʝʝ ʢʦʣʝʙʘʥʠʡ ʧʦʜʯʠʥʷʝʪʩʷ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʦʤʫ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʨʘʚʠʣʫ. ʅʝʢʦʪʦʨʳʝ ʮʝʬʝʠʜʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ ʢ ʥʘʤ, ʯʪʦʙʳ 

ʠʤʝʪʴ ʠʟʤʝʨʠʤʳʡ ʧʘʨʘʣʣʘʢʩ, ʪʘʢ ʯʪʦ ʃʠʚʠʪʪ ʩʤʦʛʣʘ ʚʳʯʠʩʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʠʭ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʭ ʩʚʝʪʠʤʦʩʪʴ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʥʘ ʧʨʠʤʝʥʠʣʘ ʬʦʨʤʫʣʫ, ʩʚʷʟʳʚʘʶʱʫʶ ʧʝʨʠʦʜ ʠ 

ʩʚʝʪʠʤʦʩʪʴ ʟʚʝʟʜʳ, ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘ ʨʝʟʫʣʴʪʘʪ ʥʘ ʚʩʝ ʮʝʬʝʠʜʳ. 
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ʎʝʬʝʠʜʳ ʠ ʩʪʘʣʠ ʪʝʤ ʵʪʘʣʦʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʢʦʪʦʨʦʛʦ ʪʘʢ ʥʝ ʭʚʘʪʘʣʦ ʘʩʪʨʦʥʦʤʘʤ. ɺʤʝʩʪʝ ʩ 

ʧʨʠʣʘʛʘʝʤʦʡ çʣʠʥʝʡʢʦʡè ð ʬʦʨʤʫʣʦʡ, ʦʧʠʩʳʚʘʶʱʝʡ ʠʟʤʝʥʝʥʠʝ ʚʠʜʠʤʦʡ ʷʨʢʦʩʪʠ ʟʚʝʟʜʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʥʝʝ, ð ʦʥʠ ʧʦʟʚʦʣʠʣʠ ʥʘʤ ʧʦʜʥʷʪʴʩʷ ʝʱʝ ʥʘ ʦʜʥʫ ʩʪʫʧʝʥʴʢʫ 

ʣʝʩʪʥʠʮʳ ʢʦʩʤʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʢʘʞʜʦʡ ʩʪʫʧʝʥʴʢʠ ʵʪʦʡ ʣʝʩʪʥʠʮʳ 

ʪʨʝʙʦʚʘʣʠʩʴ ʠ ʥʘʙʣʶʜʝʥʠʷ, ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʫʞʜʝʥʠʷ: ʪʝʦʨʠʷ 

ʯʠʩʝʣ, ʛʝʦʤʝʪʨʠʷ, ʩʪʘʪʠʩʪʠʢʘ, ʦʧʪʠʢʘ, ʘʩʪʨʦʬʠʟʠʢʘ. ʅʦ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʰʘʛ ð ʧʦʠʩʪʠʥʝ 

ʛʠʛʘʥʪʩʢʠʡ ð ʙʳʣ ʝʱʝ ʚʧʝʨʝʜʠ. 

 

ɺʝʣʠʢʘʷ ʥʝʙʝʩʥʘʷ ʨʝʢʘ 
ɺʦʥ ʪʘʤ, ʩʤʦʪʨʠ, ɻʘʣʘʢʪʠʢʘ, 

ʏʪʦ ʥʘʟʳʚʘʶʪ ʄʣʝʯʥʳʡ ʇʫʪʴ 

ɿʘ ʙʝʣʠʟʥʫ. 

ɼʞʝʬʨʠ ʏʦʩʝʨ. çɼʦʤ ʩʣʘʚʳè 

ɺ ʜʨʝʚʥʦʩʪʠ ʥʠʢʘʢʦʛʦ ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʝ ʙʳʣʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʝʜʢʠʭ ʬʘʢʝʣʦʚ ʠ 

ʩʣʫʯʘʡʥʳʭ ʢʦʩʪʨʦʚ, ʠ ʥʝ ʟʘʤʝʪʠʪʴ ʚ ʥʝʙʝ ʩʘʤʫʶ ʧʦʨʘʟʠʪʝʣʴʥʫʶ ʝʛʦ ʯʝʨʪʫ ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ. ʉʝʛʦʜʥʷ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʫʚʠʜʝʪʴ ʵʪʦ ð ʧʦʞʠʪʴ ʠʣʠ ʭʦʪʷ ʙʳ ʧʦʛʦʩʪʠʪʴ 

ʛʜʝ-ʥʠʙʫʜʴ, ʛʜʝ ʥʝʪ ʠʣʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʤʘʣʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ʅʦʯʥʦʝ ʥʝʙʦ ʚ ʪʘʢʠʭ 

ʤʝʩʪʘʭ ʚʩʝ ʫʩʳʧʘʥʦ ʷʨʢʠʤʠ ʠʩʢʨʘʤʠ ʟʚʝʟʜ, ʥʦ ʧʨʠ ʵʪʦʤ ʯʝʨʝʟ ʚʩʝ ʥʝʙʦ ʧʨʦʭʦʜʠʪ ʰʠʨʦʢʘʷ, 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʧʦʣʦʩʘ ʩʚʝʪʘ, ʙʦʣʴʰʝ ʧʦʭʦʞʘʷ ʥʘ ʨʝʢʫ, ʯʝʤ ʥʘ ʨʦʩʩʳʧʴ ʩʠʷʶʱʠʭ ʪʦʯʝʢ. ʉ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʨʝʚʥʠʭ ʝʛʠʧʪʷʥ, ʵʪʦ ʠ ʙʳʣʘ ʨʝʢʘ ð ʥʝʙʝʩʥʳʡ ʘʥʘʣʦʛ ʅʠʣʘ. ʉʝʛʦʜʥʷ ʤʳ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʥʘʟʳʚʘʝʤ ʵʪʫ ʥʝʙʝʩʥʫʶ ʧʦʣʦʩʫ ʄʣʝʯʥʳʤ ʇʫʪʝʤ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʢʘʢʠʝ 

ʘʩʩʦʮʠʘʮʠʠ ʦʥʘ ʚʳʟʳʚʘʣʘ ʫ ʥʘʰʠʭ ʧʨʝʜʢʦʚ. ɸʩʪʨʦʥʦʤʳ ʥʘʟʳʚʘʶʪ ʢʦʩʤʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʢʦʪʦʨʘʷ ʚʠʜʥʘ ʥʘʤ ʢʘʢ ʄʣʝʯʥʳʡ ʇʫʪʴ, ɻʘʣʘʢʪʠʢʦʡ; ʩʣʦʚʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʦʪ 

ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʭ galaxias (ʤʦʣʦʯʥʳʡ) ʠ kyklos galaktikos (ʤʦʣʦʯʥʳʡ ʢʨʫʛ). 

ɸʩʪʨʦʥʦʤʘʤ ʧʦʥʘʜʦʙʠʣʦʩʴ ʥʝ ʦʜʥʦ ʪʳʩʷʯʝʣʝʪʠʝ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ ʵʪʦʪ ʨʘʟʤʳʪʳʡ ʤʦʣʦʯʥʳʡ 

ʩʣʝʜ ʯʝʨʝʟ ʚʩʝ ʥʝʙʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʢʘʢʠʤ ʙʳ ʩʪʨʘʥʥʳʤ ʵʪʦ ʥʠ ʢʘʟʘʣʦʩʴ, ʛʠʛʘʥʪʩʢʫʶ ʧʦʣʦʩʫ 

ʟʚʝʟʜ, ʥʘʩʪʦʣʴʢʦ ʜʘʣʝʢʠʭ, ʯʪʦ ʛʣʘʟ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʟʜʝʣʠʪʴ ʠʭ ʥʘ ʦʪʜʝʣʴʥʳʝ ʪʦʯʢʠ. ʇʦʣʦʩʘ ʥʘ 

ʥʝʙʝ ð ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʜʚʦʷʢʦʚʳʧʫʢʣʳʡ ʜʠʩʢ, ʚʠʜʠʤʳʡ ʩ ʨʝʙʨʘ, ʘ ʤʳ ʥʘʭʦʜʠʤʩʷ ʚʥʫʪʨʠ ʝʛʦ. 
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ʀʟʫʯʘʷ ʥʝʙʦ ʧʨʠ ʧʦʤʦʱʠ ʚʩʝ ʙʦʣʝʝ ʤʦʱʥʳʭ ʪʝʣʝʩʢʦʧʦʚ, ʘʩʪʨʦʥʦʤʳ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ 

ʜʨʫʛʠʝ ʩʣʘʙʳʝ ʨʘʟʤʳʪʳʝ ʧʷʪʥʳʰʢʠ, ʩʦʚʩʝʤ ʥʝʧʦʭʦʞʠʝ ʥʘ ʟʚʝʟʜʳ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʠʜʥʳ 

ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ: ʧʝʨʩʠʜʩʢʠʡ ʘʩʪʨʦʥʦʤ X ʚʝʢʘ ɸʙʜʫʨʨʘʭʤʘʥ ʘʩ-ʉʫʬʠ ʦʧʠʩʘʣ ʛʘʣʘʢʪʠʢʫ 

ɸʥʜʨʦʤʝʜʳ ʢʘʢ ʥʝʙʦʣʴʰʦʝ ʦʙʣʘʯʢʦ, ʘ ʚ 964 ʛʦʜʫ ʚʢʣʶʯʠʣ ɹʦʣʴʰʦʝ ʄʘʛʝʣʣʘʥʦʚʦ ʆʙʣʘʢʦ ʚ ʩʚʦʶ 

çʂʥʠʛʫ ʥʝʧʦʜʚʠʞʥʳʭ ʟʚʝʟʜè. ɿʘʧʘʜʥʳʝ ʘʩʪʨʦʥʦʤʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘʟʳʚʘʣʠ ʵʪʠ ʩʣʘʙʳʝ 

ʨʘʟʤʳʪʳʝ ʧʷʪʥʳʰʢʠ ʪʫʤʘʥʥʦʩʪʷʤʠ. 

ʉʝʛʦʜʥʷ ʤʳ ʟʥʘʝʤ ʠʭ ʢʘʢ ʛʘʣʘʢʪʠʢʠ. ʅʘʰʫ ʩʦʙʩʪʚʝʥʥʫʶ ʛʘʣʘʢʪʠʢʫ ʤʳ ʥʘʟʳʚʘʝʤ ɻʘʣʘʢʪʠʢʦʡ ʩ 

ʙʦʣʴʰʦʡ ʙʫʢʚʳ, ʠʣʠ ʛʘʣʘʢʪʠʢʦʡ ʄʣʝʯʥʳʡ ʇʫʪʴ. ɻʘʣʘʢʪʠʢʠ ð ʩʘʤʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʦ 

ɺʩʝʣʝʥʥʦʡ ʢʨʫʧʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʚ ʩʝʙʝ ʟʚʝʟʜʳ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʧʦʨʘʟʠʪʝʣʴʥʳʝ ʬʦʨʤʳ ð ʩʧʠʨʘʣʴʥʳʝ ʨʫʢʘʚʘ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʜʦ ʩʠʭ ʧʦʨ ʩʯʠʪʘʝʪʩʷ 

ʥʝʷʩʥʳʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴ, ʤʥʦʛʠʝ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʤʳ ʜʦ ʢʦʥʮʘ ʥʝ ʧʦʥʠʤʘʝʤ. 
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***  

ɺ 1744 ʛʦʜʫ ʐʘʨʣʴ ʄʝʩʩʴʝ ʩʦʩʪʘʚʠʣ ʧʝʨʚʳʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʢʘʪʘʣʦʛ ʪʫʤʘʥʥʦʩʪʝʡ. ɺ ʧʝʨʚʦʡ 

ʝʛʦ ʚʝʨʩʠʠ ʙʳʣʦ 45 ʦʙʲʝʢʪʦʚ, ʘ ʚ ʚʝʨʩʠʠ 1781 ʛʦʜʘ ʠʭ ʯʠʩʣʦ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 103. ɺʩʢʦʨʝ ʧʦʩʣʝ 

ʧʫʙʣʠʢʘʮʠʠ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʄʝʩʩʴʝ ʠ ʝʛʦ ʘʩʩʠʩʪʝʥʪ ʇʴʝʨ ʄʝʰʝʥ ʦʪʢʨʳʣʠ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ 

ʦʙʲʝʢʪʦʚ. ʄʝʩʩʴʝ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʫʶ ʪʫʤʘʥʥʦʩʪʴ ʚ ʩʦʟʚʝʟʜʠʠ ɸʥʜʨʦʤʝʜʳ. 

ʆʥʘ ʠʟʚʝʩʪʥʘ ʪʝʧʝʨʴ ʢʘʢ M31, ʧʦʩʢʦʣʴʢʫ ʟʥʘʯʠʣʘʩʴ ʧʦʜ ʥʦʤʝʨʦʤ 31 ʚ ʝʛʦ ʩʧʠʩʢʝ. 

ʅʦ ʢʘʪʘʣʦʛʠʟʘʮʠʷ ð ʵʪʦ ʦʜʥʦ, ʘ ʧʦʥʠʤʘʥʠʝ ð ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʝ. ʏʪʦ ʞʝ ʪʘʢʦʝ ʪʫʤʘʥʥʦʩʪʴ? 

ɽʱʝ ʚ 400 ʛʦʜʫ ʜʦ ʥʘʰʝʡ ʵʨʳ ʛʨʝʯʝʩʢʠʡ ʬʠʣʦʩʦʬ ɼʝʤʦʢʨʠʪ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʄʣʝʯʥʳʡ ʇʫʪʴ 

ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʨʦʭʦʪʥʳʭ ʟʚʝʟʜ. ʆʥ ʪʘʢʞʝ ʚʳʩʢʘʟʘʣ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ ʚʝʱʝʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ 

ʢʨʦʭʦʪʥʳʭ ʥʝʚʠʜʠʤʳʭ ʘʪʦʤʦʚ. ɼʝʤʦʢʨʠʪʦʚʘ ʪʝʦʨʠʷ ʄʣʝʯʥʦʛʦ ʇʫʪʠ ʧʨʝʙʳʚʘʣʘ ʚ ʟʘʙʚʝʥʠʠ, ʧʦʢʘ 

ʚ 1750 ʛʦʜʫ ʊʦʤʘʩ ʈʘʡʪ ʥʝ ʦʧʫʙʣʠʢʦʚʘʣ ʩʚʦʶ çʆʨʠʛʠʥʘʣʴʥʫʶ ʪʝʦʨʠʶ, ʠʣʠ ʅʦʚʫʶ ʛʠʧʦʪʝʟʫ 

ɺʩʝʣʝʥʥʦʡè. ʈʘʡʪ ʚʦʟʨʦʜʠʣ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʄʣʝʯʥʳʡ ʇʫʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʩʢ ʠʟ 

ʟʚʝʟʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʣʠʰʢʦʤ ʜʘʣʝʢʦ ʦʪ ʥʘʩ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʨʘʟʣʠʯʠʪʴ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

ɽʤʫ ʪʘʢʞʝ ʧʨʠʰʣʦ ʚ ʛʦʣʦʚʫ, ʯʪʦ ʪʫʤʘʥʥʦʩʪʠ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʝʯʪʦ ʧʦʜʦʙʥʦʝ. ɺ 1755 

ʛʦʜʫ ʬʠʣʦʩʦʬ ʀʤʤʘʥʫʠʣ ʂʘʥʪ ʧʝʨʝʠʤʝʥʦʚʘʣ ʪʫʤʘʥʥʦʩʪʠ ʚ çʦʩʪʨʦʚʥʳʝ ʚʩʝʣʝʥʥʳʝè, ʧʨʠʟʥʘʚ ʪʝʤ 

ʩʘʤʳʤ, ʯʪʦ ʵʪʠ ʪʫʤʘʥʥʳʝ ʧʷʪʥʳʰʢʠ ʩʦʩʪʘʚʣʝʥʳ ʠʟ ʙʝʩʯʠʩʣʝʥʥʳʭ ʟʚʝʟʜ, ʝʱʝ ʙʦʣʝʝ ʜʘʣʝʢʠʭ, ʯʝʤ 

ʟʚʝʟʜʳ ʄʣʝʯʥʦʛʦ ʇʫʪʠ. 

ɺ ʧʝʨʠʦʜ ʩ 1783 ʧʦ 1802 ʛʦʜ ʋʠʣʴʷʤ ɻʝʨʰʝʣʴ ʥʘʰʝʣ ʝʱʝ 2500 ʪʫʤʘʥʥʦʩʪʝʡ. ɺ 1845 ʛʦʜʫ ʣʦʨʜ 

ʈʦʩʩ ʧʨʠ ʧʦʤʦʱʠ ʩʚʦʝʛʦ ʥʦʚʦʛʦ ʪʝʣʝʩʢʦʧʘ, ʦʯʝʥʴ ʚʥʫʰʠʪʝʣʴʥʦʛʦ ʠ ʙʦʣʴʰʦʛʦ, ʨʘʟʛʣʷʜʝʣ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʪʫʤʘʥʥʦʩʪʷʭ ʦʪʜʝʣʴʥʳʝ ʪʦʯʝʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ð ʧʝʨʚʦʝ ʟʥʘʯʠʤʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ 

ʪʦʛʦ, ʯʪʦ ʈʘʡʪ ʠ ʂʘʥʪ, ʚʦʟʤʦʞʥʦ, ʙʳʣʠ ʧʨʘʚʳ. ʅʦ ʩʘʤʦ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʩʪʘʚʘʣʦʩʴ ʥʘ 

ʨʝʜʢʦʩʪʴ ʩʧʦʨʥʳʤ. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʥʘʭʦʜʷʪʩʷ ʣʠ ʵʪʠ ʩʚʝʪʣʳʝ ʧʷʪʥʳʰʢʠ ʚʥʝ ʄʣʝʯʥʦʛʦ ʇʫʪʠ ð ʠ, 

ʤʘʣʦ ʪʦʛʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠ ʩʦʙʦʡ ʄʣʝʯʥʳʡ ʇʫʪʴ ʚʩʶ ɺʩʝʣʝʥʥʫʶ, ð ʦʩʪʘʚʘʣʩʷ ʦʪʢʨʳʪʳʤ ʝʱʝ ʚ 

1920 ʛʦʜʫ, ʢʦʛʜʘ ʍʘʨʣʦʫ ʐʝʧʣʠ ʠ ʍʝʙʝʨ ʂʸʨʪʠʩ ʧʨʦʚʦʜʠʣʠ ʚ ʉʤʠʪʩʦʥʦʚʩʢʦʤ ʤʫʟʝʝ ʞʘʨʢʠʝ 

ʜʝʙʘʪʳ ʥʘ ʵʪʫ ʪʝʤʫ. 

ʐʝʧʣʠ ʩʯʠʪʘʣ, ʯʪʦ ʄʣʝʯʥʳʡ ʇʫʪʴ ð ʵʪʦ ʠ ʝʩʪʴ ɺʩʝʣʝʥʥʘʷ. ʆʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʝʩʣʠ M31 ð 

ʵʪʦ ʪʘʢʘʷ ʞʝ ʛʘʣʘʢʪʠʢʘ, ʢʘʢ ʄʣʝʯʥʳʡ ʇʫʪʴ, ʪʦ ʝʝ ʜʦʣʞʥʳ ʦʪʜʝʣʷʪʴ ʦʪ ʥʘʩ ʧʨʠʤʝʨʥʦ 100 ʤʣʥ 

ʩʚʝʪʦʚʳʭ ʣʝʪ, ʘ ʪʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʩʯʠʪʘʣʦʩʴ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ, ʯʪʦʙʳ ʚ ʥʝʛʦ ʤʦʞʥʦ ʙʳʣʦ 
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ʧʦʚʝʨʠʪʴ. ɺʜʦʙʘʚʦʢ ɸʜʨʠʘʥ ʚʘʥ ʄʘʘʥʝʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʥʘʙʣʶʜʘʣ ʚʨʘʱʝʥʠʝ 

ʪʫʤʘʥʥʦʩʪʠ ɺʝʨʪʫʰʢʘ (M101). ɽʩʣʠ ʙʳ ʦʥʘ ʥʘʭʦʜʠʣʘʩʴ ʦʪ ʥʘʩ ʪʘʢ ʜʘʣʝʢʦ, ʢʘʢ ʧʨʝʜʩʢʘʟʳʚʘʣʘ 

ʪʝʦʨʠʷ ʂʸʨʪʠʩʘ, ʪʦ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠ ʝʝ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʜʚʠʛʘʪʴʩʷ ʩʦ ʩʚʝʨʭʩʚʝʪʦʚʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʅʦ ʝʱʝ ʦʜʥʠʤ ʛʚʦʟʜʝʤ ʚ ʢʨʳʰʢʫ ʛʨʦʙʘ ʩʪʘʣʘ ʥʦʚʘʷ ʚ M31 ð ʦʜʥʘ-ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʟʦʨʚʘʚʰʘʷʩʷ 

ʟʚʝʟʜʘ, ʢʦʪʦʨʘʷ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʠʟʣʫʯʘʣʘ ʙʦʣʴʰʝ ʩʚʝʪʘ, ʯʝʤ ʚʩʷ ʪʫʤʘʥʥʦʩʪʴ[65]. ʊʨʫʜʥʦ ʙʳʣʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʢʘʢ ʦʜʥʘ ʟʚʝʟʜʘ ʤʦʞʝʪ ʩʠʷʪʴ ʩʠʣʴʥʝʝ, ʯʝʤ ʤʠʣʣʠʦʥʳ ʜʨʫʛʠʭ ʟʚʝʟʜ, ʚʤʝʩʪʝ 

ʚʟʷʪʳʝ. 

ʕʪʦʪ ʩʧʦʨ ʨʘʟʨʝʰʠʣ ʚ 1924 ʛʦʜʫ ʍʘʙʙʣ ʧʨʠ ʧʦʤʦʱʠ ʵʪʘʣʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʃʠʚʠʪʪ. ɺ 1924 ʛʦʜʫ ʦʥ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʪʝʣʝʩʢʦʧʦʤ ʍʫʢʝʨʘ ð ʩʘʤʳʤ ʤʦʱʥʳʤ ʠʟ ʜʦʩʪʫʧʥʳʭ ʥʘ 

ʪʦʪ ʤʦʤʝʥʪ, ð ʯʪʦʙʳ ʧʨʦʥʘʙʣʶʜʘʪʴ ʮʝʬʝʠʜʳ ʚ M31. ʉʚʷʟʴ ʤʝʞʜʫ ʧʝʨʠʦʜʦʤ ʠ ʩʚʝʪʠʤʦʩʪʴʶ, 

ʥʘʡʜʝʥʥʘʷ ʃʠʚʠʪʪ, ʧʦʤʦʛʣʘ ʝʤʫ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʠʭ ʩʦʩʪʘʚʣʷʝʪ 1 ʤʣʥ ʩʚʝʪʦʚʳʭ 

ʣʝʪ. ʕʪʦ ʩʨʘʟʫ ʧʦʤʝʩʪʠʣʦ M31 ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʄʣʝʯʥʦʛʦ ʇʫʪʠ. ʐʝʧʣʠ ʠ ʜʨʫʛʠʝ ʘʩʪʨʦʥʦʤʳ 

ʧʳʪʘʣʠʩʴ ʦʪʛʦʚʦʨʠʪʴ ʍʘʙʙʣʘ ʦʪ ʧʫʙʣʠʢʘʮʠʠ ʪʘʢʠʭ ʘʙʩʫʨʜʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʦ ʪʦʪ ʥʝ ʩʪʘʣ 

ʩʣʫʰʘʪʴ ʩʦʚʝʪʦʚ ʠ ʦʧʫʙʣʠʢʦʚʘʣ ʠʭ ð ʩʥʘʯʘʣʘ ʚ The New York Times, ʘ ʟʘʪʝʤ ʠ ʚ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ. 

ʇʦʟʞʝ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚʘʥ ʄʘʘʥʝʥ ʦʰʠʙʘʣʩʷ, ʘ ʥʦʚʘʷ ʐʝʧʣʠ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʳʣʘ ʩʚʝʨʭʥʦʚʦʡ 

ʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʠʟʣʫʯʘʣʘ ʙʦʣʴʰʝ ʩʚʝʪʘ, ʯʝʤ ʚʩʷ ʛʘʣʘʢʪʠʢʘ, ʚ ʢʦʪʦʨʦʡ ʦʥʘ 

ʥʘʭʦʜʠʣʘʩʴ. 

ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʥʘʨʫʞʠʣʦʩʴ, ʯʪʦ ʠʩʪʦʨʠʷ ʩ ʮʝʬʝʠʜʘʤʠ ʥʝ ʪʘʢ ʧʨʦʩʪʘ, ʢʘʢ 

ʢʘʟʘʣʦʩʴ. ɺʘʣʴʪʝʨ ɹʘʘʜʝ ʚʳʜʝʣʠʣ ʩʨʝʜʠ ʮʝʬʝʠʜ ʜʚʘ ʨʘʟʥʳʭ ʪʠʧʘ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ 

ʭʘʨʘʢʪʝʨʥʦ ʩʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʝʨʠʦʜʘ ʠ ʩʚʝʪʠʤʦʩʪʠ, ð ʵʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ ʮʝʬʝʠʜʳ ʠ ʮʝʬʝʠʜʳ II 

ʪʠʧʘ, ʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ M31 ʥʘʭʦʜʠʪʩʷ ʝʱʝ ʜʘʣʴʰʝ, ʯʝʤ ʩʯʠʪʘʣ ʍʘʙʙʣ. ʉʦʛʣʘʩʥʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʦʮʝʥʢʘʤ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʵʪʦʡ ʛʘʣʘʢʪʠʢʠ ʩʦʩʪʘʚʣʷʝʪ 2,5 ʤʣʥ ʩʚʝʪʦʚʳʭ ʣʝʪ. 

***  

ʍʘʙʙʣʘ ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʦʚʘʣʠ ʛʘʣʘʢʪʠʢʠ, ʠ ʦʥ ʧʨʠʜʫʤʘʣ ʜʣʷ ʥʠʭ ʩʭʝʤʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʚʥʝʰʥʝʤ ʚʠʜʝ. ʆʥ ʚʳʜʝʣʠʣ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʛʘʣʘʢʪʠʢ: ʵʣʣʠʧʪʠʯʝʩʢʠʝ, 

ʩʧʠʨʘʣʴʥʳʝ, ʩʧʠʨʘʣʴʥʳʝ ʩ ʧʝʨʝʤʳʯʢʦʡ (ʩ ʙʘʨʦʤ) ʠ ʥʝʧʨʘʚʠʣʴʥʳʝ ʛʘʣʘʢʪʠʢʠ. ʉʧʠʨʘʣʴʥʳʝ 

ʛʘʣʘʢʪʠʢʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʫʯʝʥʳʤʠ ʠʥʪʝʨʝʩʥʝʡʰʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʤ ʨʝʟʫʣʴʪʘʪ ʜʝʡʩʪʚʠʷ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʚ 

ʛʠʛʘʥʪʩʢʠʭ ʤʘʩʰʪʘʙʘʭ ð ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠ ʵʪʦʤ ʚʳʷʚʣʷʶʪʩʷ ʪʦʞʝ ʧʦʠʩʪʠʥʝ ʛʠʛʘʥʪʩʢʠʝ. 

ʇʨʠ ʚʟʛʣʷʜʝ ʥʘ ʥʦʯʥʦʝ ʥʝʙʦ ʢʘʞʝʪʩʷ, ʯʪʦ ʟʚʝʟʜʳ ʨʘʩʢʠʜʘʥʳ ʧʦ ʥʝʤʫ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʥʦ ʝʩʣʠ 

ʟʚʝʟʜ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ, ʪʦ ʧʦʣʫʯʘʶʪʩʷ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʛʘʜʦʯʥʦ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ. 

ʍʘʙʙʣ ʥʝ ʦʪʚʝʪʠʣ ʥʘ ʵʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʥʦ ʩʫʤʝʣ ʩʪʨʦʥʫʪʴ ʚʩʶ ʤʘʭʠʥʫ ʩ ʤʝʨʪʚʦʡ 

ʪʦʯʢʠ. ʆʜʥʠʤ ʠʟ ʥʝʩʣʦʞʥʳʭ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʦʚʦʚʚʝʜʝʥʠʡ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʦʥ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣ 

ʬʦʨʤʳ ʛʘʣʘʢʪʠʢ ʠ ʩʦʩʪʘʚʠʣ ʠʟ ʥʠʭ ʜʠʘʛʨʘʤʤʫ ʚ ʬʦʨʤʝ ʢʘʤʝʨʪʦʥʘ. ʆʥ ʜʘʣ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ 

ʛʘʣʘʢʪʠʢ ʩʠʤʚʦʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: E1 ð E7 ʜʣʷ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʛʘʣʘʢʪʠʢ, Sa, Sb, Sc ð ʜʣʷ 

ʩʧʠʨʘʣʴʥʳʭ, SBa, SBb, SBc ð ʜʣʷ ʩʧʠʨʘʣʴʥʳʭ ʩ ʧʝʨʝʤʳʯʢʦʡ. ɽʛʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʳʣʘ 

ʵʤʧʠʨʠʯʝʩʢʦʡ, ʪʦ ʝʩʪʴ ʥʝ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʢʘʢʦʡ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʟʘʢʦʥʯʝʥʥʦʡ ʪʝʦʨʠʠ ʠʣʠ ʩʠʩʪʝʤʝ 

ʠʟʤʝʨʝʥʠʡ. ʅʦ ʤʥʦʛʠʝ ʚʘʞʥʳʝ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ð ʠ ʩʨʝʜʠ ʥʠʭ ʛʝʦʣʦʛʠʷ ʠ ʛʝʥʝʪʠʢʘ ð ʥʘʯʠʥʘʣʠʩʴ 

ʢʘʢ ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɽʩʣʠ ʫ ʚʘʩ ʝʩʪʴ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʩʧʠʩʦʢ, ʤʦʞʥʦ ʥʘʯʠʥʘʪʴ 

ʨʘʟʙʠʨʘʪʴʩʷ ʩ ʪʝʤ, ʢʘʢ ʨʘʟʥʳʝ ʦʙʨʘʟʮʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. 
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ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʵʪʘ ʜʠʘʛʨʘʤʤʘ, ʚʦʟʤʦʞʥʦ, ʠʣʣʶʩʪʨʠʨʫʝʪ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ 

ʛʘʣʘʢʪʠʢ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʚʠʜʝ ʧʣʦʪʥʳʭ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʟʚʝʟʜʥʳʭ 

ʩʢʦʧʣʝʥʠʡ, ʘ ʟʘʪʝʤ ʨʘʩʧʦʣʟʘʶʪʩʷ ʠ ʬʦʨʤʠʨʫʶʪ ʣʠʙʦ ʩʧʠʨʘʣʴʥʳʝ ʨʫʢʘʚʘ, ʣʠʙʦ ʩʧʠʨʘʣʴʥʳʝ ʨʫʢʘʚʘ 

ʠ ʧʝʨʝʤʳʯʢʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʯʝʪʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ð ʤʘʩʩʳ, ʜʠʘʤʝʪʨʘ ʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʩʧʠʨʘʣʴ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʢʨʫʯʠʚʘʝʪʩʷ ʠ ʪʝʨʷʝʪ ʧʣʦʪʥʦʩʪʴ, ʧʦʢʘ ʥʘʢʦʥʝʮ ʥʝ ʫʪʨʘʯʠʚʘʝʪ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʪʨʫʢʪʫʨʳ ʠ ʥʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʨʘʚʠʣʴʥʦʡ. ɹʝʟʫʩʣʦʚʥʦ, ʠʜʝʷ ʙʳʣʘ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʘʷ, ʚʝʜʴ ʘʥʘʣʦʛʠʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʪʠʧʦʚ ʟʚʝʟʜ ɻʝʨʮʰʧʨʫʥʛʘ ð 

ʈʘʩʩʝʣʘ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʝʪ ʟʚʝʟʜʥʫʶ ʵʚʦʣʶʮʠʶ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʩʭʝʤʘ ʍʘʙʙʣʘ ʩʢʦʨʝʝ ʢʘʪʘʣʦʛ ʚʦʟʤʦʞʥʳʭ ʬʦʨʤ ʛʘʣʘʢʪʠʢ, ʘ ʩʘʤʠ ʦʥʠ ʥʝ ʨʘʟʚʠʚʘʶʪʩʷ ʩʪʦʣʴ 

ʫʧʦʨʷʜʦʯʝʥʥʦ. 

***  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʩʬʦʨʤʝʥʥʳʤʠ ʧʷʪʥʘʤʠ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʛʘʣʘʢʪʠʢ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʧʠʨʘʣʴʥʳʭ ʠ ʩʧʠʨʘʣʴʥʳʭ ʩ ʧʝʨʝʤʳʯʢʦʡ ʩʤʦʪʨʠʪʩʷ ʦʯʝʥʴ ʵʬʬʝʢʪʥʦ. ʇʦʯʝʤʫ 

ʤʥʦʛʠʝ ʛʘʣʘʢʪʠʢʠ ʠʤʝʶʪ ʩʧʠʨʘʣʴʥʫʶ ʬʦʨʤʫ? ʆʪʢʫʜʘ ʧʨʠʤʝʨʥʦ ʫ ʧʦʣʦʚʠʥʳ ʠʟ ʥʠʭ ʙʝʨʝʪʩʷ 

ʮʝʥʪʨʘʣʴʥʘʷ ʧʝʨʝʤʳʯʢʘ? ʇʦʯʝʤʫ ʫ ʦʩʪʘʣʴʥʳʭ ʝʝ ʥʝʪ? ʄʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʠ 

ʚʦʧʨʦʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦ: ʩʦʩʪʘʚʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʧʨʦʩʯʠʪʘʪʴ ʝʝ, ʣʫʯʰʝ ʚʩʝʛʦ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ, ʠ ʧʦʩʤʦʪʨʝʪʴ, ʯʪʦ ʧʦʣʫʯʠʪʩʷ. ʇʦʩʢʦʣʴʢʫ ʟʚʝʟʜʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʛʘʣʘʢʪʠʢʫ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʩʚʦʙʦʜʥʦ ʠ ʥʝ ʜʚʠʞʫʪʩʷ ʩ ʦʢʦʣʦʩʚʝʪʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ, ʥʴʶʪʦʥʦʚʩʢʘʷ 

ʛʨʘʚʠʪʘʮʠʷ ʜʦʣʞʥʘ ʦʧʠʩʳʚʘʪʴ ʠʭ ʧʦʚʝʜʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ. 

ɹʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʤʥʦʞʝʩʪʚʦ ʧʦʜʦʙʥʳʭ ʪʝʦʨʠʡ. ʅʠ ʦʜʥʦ ʠʟ ʦʙʲʷʩʥʝʥʠʡ ʥʝ ʧʦʣʫʯʠʣʦ ʦʙʱʝʛʦ 

ʧʨʠʟʥʘʥʠʷ ʠ ʥʝ ʩʪʘʣʦ ʣʠʜʝʨʦʤ, ʥʦ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʪʝʦʨʠʡ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʙʣʶʜʘʝʤʳʤ 

ʜʘʥʥʳʤ ʣʫʯʰʝ, ʯʝʤ ʦʩʪʘʣʴʥʳʝ. ɺʩʝʛʦ ʣʠʰʴ 50 ʣʝʪ ʥʘʟʘʜ ʙʦʣʴʰʠʥʩʪʚʦ ʘʩʪʨʦʥʦʤʦʚ ʩʯʠʪʘʣʠ, ʯʪʦ 

ʩʧʠʨʘʣʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʥʦ ʤʳ ʩʝʛʦʜʥʷ ʟʥʘʝʤ, ʯʪʦ ʧʦʣʷ ʵʪʠ 

ʩʣʠʰʢʦʤ ʩʣʘʙʳ, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʧʠʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʢ. ʉʝʛʦʜʥʷ ʘʩʪʨʦʥʦʤʳ 

ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʩʧʠʨʘʣʴʥʘʷ ʬʦʨʤʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ. ɼʨʫʛʦʡ ʚʦʧʨʦʩ, ʢʘʢ ʠʤʝʥʥʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ. 

ʆʜʥʫ ʠʟ ʧʝʨʚʳʭ ʪʝʦʨʠʡ, ʟʘʚʦʝʚʘʚʰʠʭ ʰʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ, ʧʨʝʜʣʦʞʠʣ ɹʝʨʪʠʣʴ ʃʠʥʜʙʣʘʜ ʚ 

1925 ʛʦʜʫ, ʠ ʦʩʥʦʚʘʥʘ ʦʥʘ ʥʘ ʦʩʦʙʦʤ ʪʠʧʝ ʨʝʟʦʥʘʥʩʘ. ʇʦʜʦʙʥʦ ʇʫʘʥʢʘʨʝ, ʃʠʥʜʙʣʘʜ ʨʘʩʩʤʘʪʨʠʚʘʣ 

ʯʘʩʪʠʮʫ ʥʘ ʧʦʯʪʠ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ ʚʦ ʚʨʘʱʘʶʱʝʤʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʣʘʥʜʰʘʬʪʝ. ɺ ʧʝʨʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ ʵʪʘ ʯʘʩʪʠʮʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʢʨʫʞʥʦʩʪʠ ʩ ʢʦʥʢʨʝʪʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʯʘʩʪʦʪʦʡ. ʈʝʟʦʥʘʥʩ ʃʠʥʜʙʣʘʜʘ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʦʪʥʦʰʝʥʠʝ ʵʪʦʡ ʯʘʩʪʦʪʳ ʢ ʯʘʩʪʦʪʝ, ʩ ʢʦʪʦʨʦʡ 

ʯʘʩʪʠʮʘ ʚʩʪʨʝʯʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʛʨʝʙʥʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʩʪʫʶ ʜʨʦʙʴ. 

ʃʠʥʜʙʣʘʜ ʧʦʥʠʤʘʣ, ʯʪʦ ʨʫʢʘʚʘ ʩʧʠʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʢ ʥʝ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʧʝʨʤʘʥʝʥʪʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɺ ʧʨʠʥʷʪʦʡ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʟʚʝʟʜ ʚ ʛʘʣʘʢʪʠʢʝ ʩʢʦʨʦʩʪʠ ʟʚʝʟʜ 

ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ɽʩʣʠ ʙʳ ʚ ʩʦʩʪʘʚʝ ʨʫʢʘʚʦʚ ʚʩʝ 

ʚʨʝʤʷ ʙʳʣʠ ʦʜʥʠ ʠ ʪʝ ʞʝ ʟʚʝʟʜʳ, ʵʪʠ ʨʫʢʘʚʘ ʩʚʝʨʥʫʣʠʩʴ ʙʳ ʝʱʝ ʧʣʦʪʥʝʝ, ʢʘʢ ʩʣʠʰʢʦʤ ʪʫʛʦ 
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ʟʘʚʝʜʝʥʥʘʷ ʯʘʩʦʚʘʷ ʧʨʫʞʠʥʘ. ʂʦʥʝʯʥʦ, ʤʳ ʥʝ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʛʘʣʘʢʪʠʢʫ ʤʠʣʣʠʦʥʳ ʣʝʪ ʧʦʜʨʷʜ, 

ʯʪʦʙʳ ʫʚʠʜʝʪʴ, ʫʧʣʦʪʥʷʝʪʩʷ ʝʝ ʩʧʠʨʘʣʴ ʠʣʠ ʥʝʪ, ʥʦ ʛʘʣʘʢʪʠʢ ʦʯʝʥʴ ʤʥʦʛʦ, ʠ ʩʨʝʜʠ ʥʠʭ ʥʝ ʚʠʜʥʦ 

ʩʠʣʴʥʦ ʟʘʢʨʫʯʝʥʥʳʭ. ʃʠʥʜʙʣʘʜ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʟʚʝʟʜʳ ʨʘʟ ʟʘ ʨʘʟʦʤ ʪʦ ʚʭʦʜʷʪ ʚ ʩʧʠʨʘʣʴʥʳʝ 

ʨʫʢʘʚʘ, ʪʦ ʚʳʭʦʜʷʪ ʠʟ ʥʠʭ. 

 
ɺ 1964 ʛʦʜʫ ʎʟʷʮʟʷʦ ʃʠʥʴ ʠ ʌʨʵʥʢ ʐʫ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʩʧʠʨʘʣʴʥʳʝ ʨʫʢʘʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʚʦʣʥʳ ʧʣʦʪʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʟʚʝʟʜʳ ʩʢʫʯʠʚʘʶʪʩʷ ʚʨʝʤʝʥʥʦ. ɺʦʣʥʘ ʧʨʦʜʦʣʞʘʝʪ ʜʚʠʞʝʥʠʝ, 

ʟʘʭʚʘʪʳʚʘʷ ʥʦʚʳʝ ʟʚʝʟʜʳ ʠ ʦʩʪʘʚʣʷʷ ʧʨʝʜʳʜʫʱʠʝ ʧʦʟʘʜʠ, ʧʨʠʤʝʨʥʦ ʢʘʢ ʦʢʝʘʥʩʢʘʷ ʚʦʣʥʘ 

ʧʨʦʭʦʜʠʪ ʧʦ ʤʦʨʶ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ, ʥʦ ʥʝ ʥʝʩʝʪ ʩ ʩʦʙʦʡ ʚʦʜʳ (ʧʦʢʘ ʥʝ ʧʦʜʦʡʜʝʪ ʢ ʙʝʨʝʛʫ, ʛʜʝ 

ʚʦʜʘ ʩʢʘʧʣʠʚʘʝʪʩʷ, ʧʦʜʥʠʤʘʝʪʩʷ ʠ ʦʙʨʫʰʠʚʘʝʪʩʷ ʥʘ ʙʝʨʝʛ). ɺʦʜʘ ʧʨʦʩʪʦ ʜʚʠʞʝʪʩʷ ʚʚʝʨʭ-ʚʥʠʟ, 

ʢʦʛʜʘ ʧʦ ʥʝʡ ʧʨʦʭʦʜʷʪ ʚʦʣʥʳ. ɹʝʨʪʠʣʴ ʃʠʥʜʙʣʘʜ ʠ ʇʝʨ ʆʣʦʬ ʃʠʥʜʙʣʘʜ ʧʦʜʭʚʘʪʠʣʠ ʠ ʨʘʟʚʠʣʠ 

ʵʪʫ ʠʜʝʶ. ʆʢʘʟʳʚʘʝʪʩʷ, ʨʝʟʦʥʘʥʩ ʃʠʥʜʙʣʘʜʘ ʚʧʦʣʥʝ ʩʧʦʩʦʙʝʥ ʩʦʟʜʘʚʘʪʴ ʪʘʢʠʝ ʚʦʣʥʳ ʧʣʦʪʥʦʩʪʠ. 

ʆʩʥʦʚʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʪʝʦʨʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʧʠʨʘʣʴʥʳʝ ʨʫʢʘʚʘ ð ʵʪʦ ʩʢʘʯʢʠ 

ʫʧʣʦʪʥʝʥʠʷ ʚ ʤʝʞʟʚʝʟʜʥʦʡ ʩʨʝʜʝ, ʛʜʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚʝʱʝʩʪʚʦ ʠ ʟʘʧʫʩʢʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʚʝʟʜ, 

ʢʦʛʜʘ ʩʨʝʜʘ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʦʡ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʠ ʩʦʯʝʪʘʥʠʝ ʦʙʦʠʭ ʤʝʭʘʥʠʟʤʦʚ. 

***  

ʕʪʠ ʪʝʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʠʨʘʣʴʥʳʭ ʨʫʢʘʚʦʚ ʥʝ ʪʝʨʷʣʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʙʦʣʝʝ 50 ʣʝʪ. ʆʜʥʘʢʦ 

ʥʝʜʘʚʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʝʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʠʥʦʝ. 

ʂʣʶʯʝʚʦʡ ʧʨʠʤʝʨ ʟʜʝʩʴ ð ʩʧʠʨʘʣʴʥʳʝ ʛʘʣʘʢʪʠʢʠ ʩ ʧʝʨʝʤʳʯʢʦʡ; ʚ ʵʪʠʭ ʛʘʣʘʢʪʠʢʘʭ ʠʤʝʶʪʩʷ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʩʧʠʨʘʣʴʥʳʝ ʨʫʢʘʚʘ, ʥʦ ʝʩʪʴ ʠ ʧʨʷʤʘʷ ʧʝʨʝʤʳʯʢʘ ʚ ʩʝʨʝʜʠʥʝ. ʊʠʧʠʯʥʳʡ ʧʨʠʤʝʨ 

ʪʘʢʦʡ ʛʘʣʘʢʪʠʢʠ ð NGC 1365. 

ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʭʦʪʷ ʙʳ ʯʫʪʴ-ʯʫʪʴ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʛʘʣʘʢʪʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʝ ð ʩʦʟʜʘʪʴ ʤʦʜʝʣʴ 

ʩʠʩʪʝʤʳ n ʪʝʣ ʩ ʙʦʣʴʰʠʤʠ ʚʝʣʠʯʠʥʘʤʠ n ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʢʘʞʜʦʡ ʟʚʝʟʜʳ ʚ ʦʪʚʝʪ ʥʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. ɼʣʷ ʨʝʘʣʠʩʪʠʯʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ 

ʪʨʝʙʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʤʠʣʣʠʘʨʜʦʚ ʪʝʣ, ʥʦ ʪʘʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʚʨʷʜ ʣʠ ʨʝʘʣʴʥʳ, ʧʦʵʪʦʤʫ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʤʦʜʝʣʠ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʧʦʜʭʦʜʦʚ ʜʘʝʪ ʦʙʲʷʩʥʝʥʠʝ 

ʨʝʛʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʩʧʠʨʘʣʴʥʳʭ ʨʫʢʘʚʦʚ. ʂʘʢ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʧʨʠʯʠʥʦʡ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʭʘʦʩ. 
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ɽʩʣʠ ʚʳ ʩʯʠʪʘʝʪʝ, ʯʪʦ çʭʘʦʩè ð ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʢʨʘʩʠʚʦʝ ʩʣʦʚʦ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

çʩʣʫʯʘʡʥʦʩʪʠè, ʚʘʤ ʪʨʫʜʥʦ ʧʦʥʷʪʴ, ʢʘʢ ʨʝʛʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝʪ ʠʤʝʪʴ ʭʘʦʪʠʯʝʩʢʦʝ 

ʦʙʲʷʩʥʝʥʠʝ. ɺʩʝ ʜʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʭʘʦʩ, ʢʘʢ ʤʳ ʫʞʝ ʚʠʜʝʣʠ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʩʣʫʯʘʝʥ. ʆʥ 

ʚʦʟʥʠʢʘʝʪ ʪʘʤ, ʛʜʝ ʜʝʡʩʪʚʫʶʪ ʜʝʪʝʨʤʠʥʠʩʪʩʢʠʝ ʧʨʘʚʠʣʘ, ʠ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʨʘʙʦʪʳ. ɺ ʢʘʢʦʤ-ʪʦ 

ʩʤʳʩʣʝ ʵʪʠ ʜʝʪʝʨʤʠʥʠʩʪʩʢʠʝ ʧʨʘʚʠʣʘ ʠʛʨʘʶʪ ʨʦʣʴ ʩʢʨʳʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

ʭʘʦʩʘ. ɺ ʩʧʠʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʢʘʭ ʩ ʧʝʨʝʤʳʯʢʦʡ ʦʪʜʝʣʴʥʳʝ ʟʚʝʟʜʳʜʚʠʞʫʪʩʷ ʭʘʦʪʠʯʥʦ, ʥʦ ʧʨʠ ʠʭ 

ʜʚʠʞʝʥʠʠ ʛʘʣʘʢʪʠʢʘ ʩʦʭʨʘʥʷʝʪ ʦʙʱʫʶ ʩʧʠʨʘʣʴʥʫʶ ʬʦʨʤʫ. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʦʜʥʠ ʟʚʝʟʜʳ ʫʭʦʜʷʪ 

ʠʟ ʩʛʫʱʝʥʠʡ ʚʜʦʣʴ ʩʧʠʨʘʣʴʥʳʭ ʨʫʢʘʚʦʚ, ʠʭ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʜʨʫʛʠʝ. ɺʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʭʘʦʪʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʝ ð ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʪʝʤ ʫʯʝʥʳʤ, ʢʪʦ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʨʝʛʫʣʷʨʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʪʦʣʴ ʞʝ ʨʝʛʫʣʷʨʥʫʶ ʧʨʠʯʠʥʫ. 

ɺ ʢʦʥʮʝ 1970-ʭ ʛʦʜʘʭ ɼʞʦʨʜʞ ʂʦʥʪʦʧʫʣʦʩ ʩʦ ʩʚʦʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʩʤʦʜʝʣʠʨʦʚʘʣʠ 

ʩʧʠʨʘʣʴʥʫʶ ʛʘʣʘʢʪʠʢʫ ʩ ʧʝʨʝʤʳʯʢʦʡ, ʚʟʷʚ ʟʘ ʦʩʥʦʚʫ ʞʝʩʪʢʦ ʚʨʘʱʘʶʱʫʶʩʷ ʮʝʥʪʨʘʣʴʥʫʶ 

ʧʝʨʝʤʳʯʢʫ ʠ ʠʩʧʦʣʴʟʦʚʘʚ ʤʦʜʝʣʠ n ʪʝʣ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʟʚʝʟʜ ʚ ʩʧʠʨʘʣʴʥʳʭ ʨʫʢʘʚʘʭ, 

ʜʚʠʞʠʤʳʭ ʚʨʘʱʝʥʠʝʤ ʮʝʥʪʨʘʣʴʥʦʡ ʧʝʨʝʤʳʯʢʠ. ʄʦʨʬʦʣʦʛʠʷ ʧʝʨʝʤʳʯʢʠ ʚ ʵʪʦʡ ʤʦʜʝʣʠ 

ʧʦʩʪʫʣʠʨʫʝʪʩʷ, ʥʦ ʨʘʙʦʪʘ ʤʦʜʝʣʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʘʷ ʬʦʨʤʘ ʨʘʟʫʤʥʘ. ɺ 1996 ʛʦʜʫ 

ɼʵʚʠʜ ʂʘʫʬʤʘʥ ʠ ʂʦʥʪʦʧʫʣʦʩ ʦʪʢʨʳʣʠ, ʯʪʦ ʚʥʫʪʨʝʥʥʠʝ ʯʘʩʪʠ ʩʧʠʨʘʣʴʥʳʭ ʨʫʢʘʚʦʚ, ʢʘʢ ʙʫʜʪʦ 

ʩʚʠʩʘʶʱʠʝ ʩ ʢʦʥʮʦʚ ʧʝʨʝʤʳʯʢʠ ʠ ʟʘʢʨʫʯʠʚʘʶʱʠʝʩʷ ʚʩʣʝʜ ʟʘ ʥʝʡ, ʩʦʩʪʦʷʪ ʠʟ ʟʚʝʟʜ, ʢʦʪʦʨʳʝ 

ʜʚʠʞʫʪʩʷ ʧʦ ʭʘʦʪʠʯʝʩʢʠʤ ʦʨʙʠʪʘʤ. ʎʝʥʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʛʘʣʘʢʪʠʢʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʝʨʝʤʳʯʢʘ, ʚʨʘʱʘʝʪʩʷ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ; ʵʪʦ ʷʚʣʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʢʦʨʦʪʘʮʠʝʡ[66]. ɿʚʝʟʜʳ, 

ʦʙʨʘʟʫʶʱʠʝ ʚʥʫʪʨʝʥʥʶʶ ʦʙʣʘʩʪʴ ʩʧʠʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʪʥʦʩʷʪʩʷ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ 

çʛʦʨʷʯʝʤʫ ʥʘʩʝʣʝʥʠʶè ʛʘʣʘʢʪʠʢʠ, ʦʥʠ ʜʚʠʞʫʪʩʷ ʭʘʦʪʠʯʝʩʢʠ ʠ ʪʦ ʚʭʦʜʷʪ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʦʙʣʘʩʪʴ, 

ʪʦ ʚʥʦʚʴ ʚʳʭʦʜʷʪ ʠʟ ʥʝʝ. ɺʥʝʰʥʠʝ ʯʘʩʪʠ ʨʫʢʘʚʦʚ ʩʦʩʪʘʚʣʷʶʪ ʟʚʝʟʜʳ, ʜʚʠʞʫʱʠʝʩʷ ʧʦ ʙʦʣʝʝ 

ʧʨʘʚʠʣʴʥʳʤ ʦʨʙʠʪʘʤ. 

ɺʨʘʱʘʶʱʘʷʩʷ ʧʝʨʝʤʳʯʢʘ ʩʦʟʜʘʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʣʘʥʜʰʘʬʪ, ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʶʱʠʡ 

ʣʘʥʜʰʘʬʪ ʚ ʟʘʜʘʯʝ ʇʫʘʥʢʘʨʝ ʦ ʜʚʫʭ ʩ ʧʦʣʦʚʠʥʦʡ ʪʝʣʘʭ, ʥʦ ʛʝʦʤʝʪʨʠʷ ʪʘʤ ʠʥʘʷ. ʇʦ-ʧʨʝʞʥʝʤʫ 

ʩʫʱʝʩʪʚʫʝʪ ʧʷʪʴ ʪʦʯʝʢ ʃʘʛʨʘʥʞʘ, ʛʜʝ ʧʳʣʠʥʢʘ ʙʫʜʝʪ ʧʦʢʦʠʪʴʩʷ ʚ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʚʨʘʱʘʶʱʝʡʩʷ 

ʚʤʝʩʪʝ ʩ ʧʝʨʝʤʳʯʢʦʡ, ʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʦʥʠ ʠʥʘʯʝ, ʚ ʚʠʜʝ ʢʨʝʩʪʘ. ɺ ʤʦʜʝʣʠ, ʦ ʢʦʪʦʨʦʡ ʠʜʝʪ ʨʝʯʴ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʢʦʣʦ 150 000 ʧʳʣʠʥʦʢ ð ʜʨʫʛʠʭ ʟʚʝʟʜ ð ʠ ʚʩʝ ʦʥʠ 
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ʚʦʟʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʥʦ ʥʝ ʥʘ ʧʝʨʝʤʳʯʢʫ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʵʪʦ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʠʟ 150 000 

ʪʝʣ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʚʨʘʱʘʶʱʝʤʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʣʘʥʜʰʘʬʪʝ. 

 
ʊʨʠ ʠʟ ʧʷʪʠ ʪʦʯʝʢ ʃʘʛʨʘʥʞʘ ð L3, L4 ʠ L5 ð ʩʪʘʙʠʣʴʥʳ. ɼʨʫʛʠʝ ʜʚʝ ð L1 ʠ L2 ð 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʪʠʧʘ çʩʝʜʣʦè ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʙʣʠʟʠ ʢʦʥʮʦʚ ʧʝʨʝʤʳʯʢʠ, 

ʢʦʪʦʨʘʷ ʠʟʦʙʨʘʞʝʥʘ ʚ ʬʦʨʤʝ ʚʳʪʷʥʫʪʦʛʦ ʵʣʣʠʧʩʘ. ɸ ʪʝʧʝʨʴ ʥʘʤ ʥʝ ʦʙʦʡʪʠʩʴ ʙʝʟ ʥʝʙʦʣʴʰʦʡ ʜʦʟʳ 

ʥʝʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʢʠ. ʉ ʨʘʚʥʦʚʝʩʠʷʤʠ ʩʝʜʣʦʚʠʜʥʦʛʦ ʪʠʧʘ ʩʚʷʟʘʥʳ ʜʚʝ ʦʩʦʙʳʝ ʤʥʦʛʦʤʝʨʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʪʘʙʠʣʴʥʘʷ ʠ ʥʝʩʪʘʙʠʣʴʥʘʷ ʪʨʫʙʢʠ. ʕʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʥʘʟʚʘʥʠʷ, 

ʭʦʪʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʥʠ ʤʦʛʫʪ ʚʚʝʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʟʘʙʣʫʞʜʝʥʠʝ. ʆʥʠ ʥʝ ʦʟʥʘʯʘʶʪ, ʯʪʦ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʦʨʙʠʪʳ ʩʪʘʙʠʣʴʥʳ ʠʣʠ ʥʝʩʪʘʙʠʣʴʥʳ; ʦʥʠ ʫʢʘʟʳʚʘʶʪ ʣʠʰʴ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ, 

ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʵʪʠ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʳʣʠʥʢʘ, ʧʦʤʝʱʝʥʥʘʷ ʚ ʩʪʘʙʠʣʴʥʫʶ ʪʨʫʙʢʫ, ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʢ 

ʩʝʜʣʦʚʠʜʥʦʡ ʪʦʯʢʝ ʢʘʢ ʙʫʜʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ; ʧʳʣʠʥʢʘ, ʧʦʤʝʱʝʥʥʘʷ ʚ 

ʥʝʩʪʘʙʠʣʴʥʫʶ ʪʨʫʙʢʫ, ʜʚʠʥʝʪʩʷ ʧʨʦʯʴ ʢʘʢ ʙʫʜʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʪʪʘʣʢʠʚʘʶʱʝʡ ʩʠʣʳ. ʏʘʩʪʠʮʘ, 

ʧʦʤʝʱʝʥʥʘʷ ʢʫʜʘ-ʪʦ ʚ ʠʥʦʝ ʤʝʩʪʦ, ʙʫʜʝʪ ʩʣʝʜʦʚʘʪʴ ʧʦ ʪʨʘʝʢʪʦʨʠʠ, ʩʦʯʝʪʘʶʱʝʡ ʦʙʘ ʪʠʧʘ 

ʜʚʠʞʝʥʠʷ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʤʝʥʥʦ ʵʪʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʇʫʘʥʢʘʨʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʪʢʨʳʣ ʭʘʦʩ ʚ 

ʟʘʜʘʯʝ ʜʚʫʭ ʩ ʧʦʣʦʚʠʥʦʡ ʪʝʣ. ʅʘ ʧʝʨʝʩʝʯʝʥʠʠ ʵʪʠʭ ʪʨʫʙʦʢ ʚʦʟʥʠʢʘʝʪ ʛʦʤʦʢʣʠʥʠʯʝʩʢʦʝ ʧʣʝʪʝʥʠʝ. 

ɽʩʣʠ ʙʳ ʚ ʵʪʦʡ ʟʘʜʘʯʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʪʦʣʴʢʦ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʦ ʩʪʘʙʠʣʴʥʘʷ ʠ 

ʥʝʩʪʘʙʠʣʴʥʘʷ ʪʨʫʙʢʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʙʳ ʩʦʙʦʡ ʢʨʠʚʳʝ, ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʚ ʪʦʯʢʝ ʩʝʜʣʦʚʠʥʳ. ɺ 

ʛʦʨʠʟʦʥʪʘʣʷʭ ʚʦʟʣʝ L1 ʠ L2 ʠʤʝʝʪʩʷ ʢʨʝʩʪʦʦʙʨʘʟʥʘʷ ʧʨʦʨʝʭʘ, ʧʦʢʘʟʘʥʥʘʷ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʚʠʜʝ ʥʘ 

ʨʠʩʫʥʢʝ ʩʧʨʘʚʘ. ʕʪʠ ʢʨʠʚʳʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʧʨʦʨʝʭʠ. ʆʜʥʘʢʦ ʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ 

ʦʨʙʠʪʘʭ ʨʝʯʴ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦ ʧʦʣʦʞʝʥʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʦ ʩʢʦʨʦʩʪʠ. ɺʤʝʩʪʝ ʵʪʠ ʚʝʣʠʯʠʥʳ 

ʦʧʨʝʜʝʣʷʶʪ ʤʥʦʛʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ ʬʘʟʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɿʜʝʩʴ ʜʚʘ 

ʠʟʤʝʨʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʢʘʟʘʥʥʳʝ ʥʘ 

ʨʠʩʫʥʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʝʱʝ ʜʚʫʤʷ ʠʟʤʝʨʝʥʠʷʤʠ ʩʢʦʨʦʩʪʠ. ʌʘʟʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʯʝʪʳʨʝʭʤʝʨʥʦ, ʘ ʩʪʘʙʠʣʴʥʳʝ ʠ ʥʝʩʪʘʙʠʣʴʥʳʝ ʪʨʫʙʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʜʚʫʤʝʨʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ ʩʧʨʘʚʘ ʚ ʚʠʜʝ ʪʨʫʙʦʢ, ʧʦʤʝʯʝʥʥʳʭ ʩʪʨʝʣʢʘʤʠ: S 

ð ʩʪʘʙʠʣʴʥʘʷ ʪʨʫʙʢʘ, U ð ʥʝʩʪʘʙʠʣʴʥʘʷ. 

ʊʘʤ, ʛʜʝ ʵʪʠ ʪʨʫʙʢʠ ʚʩʪʨʝʯʘʶʪʩʷ, ʦʥʠ ʨʘʙʦʪʘʶʪ ʢʘʢ ʚʦʨʦʪʘ ʤʝʞʜʫ ʦʙʣʘʩʪʴʶ ʢʦʨʦʪʘʮʠʠ ʠ ʪʝʤ, 

ʯʪʦ ʚ ʥʝʝ ʥʝ ʚʭʦʜʠʪ, ʪʦ ʝʩʪʴ ʚʥʝʰʥʝʡ ʦʙʣʘʩʪʴʶ. ɿʚʝʟʜʳ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʧʦ ʥʠʤ ʢʘʢ ʚʥʫʪʨʴ ʵʪʦʡ 

ʦʙʣʘʩʪʠ, ʪʘʢ ʠ ʥʘʨʫʞʫ, ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʫʢʘʟʘʥʥʳʭ ʩʪʨʝʣʢʘʤʠ; ʢʨʦʤʝ ʪʦʛʦ, ʧʨʦʭʦʜʷ, ʧʨʠ ʵʪʦʤ ʦʥʠ 

ʤʦʛʫʪ ʭʘʦʪʠʯʝʩʢʠ ʧʝʨʝʭʦʜʠʪʴ (ʠʣʠ ʥʝ ʧʝʨʝʭʦʜʠʪʴ) ʠʟ ʦʜʥʦʡ ʪʨʫʙʢʠ ʚ ʜʨʫʛʫʶ. ʅʝʢʦʪʦʨʳʝ 

ʟʚʝʟʜʳ ʠʟ ʚʥʫʪʨʝʥʥʝʡ ʦʙʣʘʩʪʠ ʢʦʨʦʪʘʮʠʠ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʵʪʠ ʚʦʨʦʪʘ ʠ ʫʥʦʩʷʪʩʷ ʧʨʦʯʴ ʧʦ ʪʨʫʙʢʝ, 

ʧʦʤʝʯʝʥʥʦʡ ʙʫʢʚʦʡ U, ʚʥʠʟʫ ʩʧʨʘʚʘ. ʀ ʟʜʝʩʴ ʚʩʪʫʧʘʝʪ ʚ ʠʛʨʫ ʷʚʣʝʥʠʝ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ çʣʠʧʢʦʩʪʴè. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʜʠʥʘʤʠʢʘ ʭʘʦʪʠʯʥʘ, ʟʚʝʟʜʳ, ʚʳʭʦʜʷʱʠʝ ʯʝʨʝʟ ʚʦʨʦʪʘ, ʜʝʨʞʘʪʩʷ ʚʙʣʠʟʠ 

ʥʝʩʪʘʙʠʣʴʥʦʡ ʪʨʫʙʢʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ð ʚʦʟʤʦʞʥʦ, ʜʦʣʴʰʝ, ʯʝʤ ʧʨʦʞʠʚʝʪ ɺʩʝʣʝʥʥʘʷ. ʆʙʦʙʱʘʷ, 

ʧʦʣʫʯʠʤ, ʯʪʦ ʟʚʝʟʜʳ ʚʳʪʝʢʘʶʪ ʧʦʪʦʢʦʤ ʚʦʟʣʝ L1, ʘ ʟʘʪʝʤ ʩʣʝʜʫʶʪ ʧʦ ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘʨʫʞʫ ʚʝʪʚʠ 
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ʥʝʩʪʘʙʠʣʴʥʦʡ ʪʨʫʙʢʠ, ʢʦʪʦʨʘʷ ʟʜʝʩʴ ʧʦʚʦʨʘʯʠʚʘʝʪ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ. ʊʦ ʞʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʚ L2, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘʧʨʦʪʠʚ L1, ʠʣʠ ʥʘ 180Á ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʛʘʣʘʢʪʠʢʠ ʦʪ ʥʝʝ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʤʥʦʛʠʝ ʠʟ ʵʪʠʭ ʟʚʝʟʜ ʚʥʦʚʴ ʧʨʦʥʠʢʘʶʪ ʚ ʦʙʣʘʩʪʴ ʢʦʨʦʪʘʮʠʠ, ʠ ʚʩʝ ʧʦʚʪʦʨʷʝʪʩʷ 

ʟʘʥʦʚʦ, ʭʦʪʷ ʠ ʥʝ ʯʝʨʝʟ ʨʘʚʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʭʘʦʩʘ. ʇʦʵʪʦʤʫ ʪʦ, ʯʪʦ ʤʳ 

ʫʚʠʜʠʤ, ð ʵʪʦ ʧʘʨʘ ʩʧʠʨʘʣʴʥʳʭ ʨʫʢʘʚʦʚ, ʚʳʭʦʜʷʱʠʭ ʧʦʜ ʫʛʣʦʤ ʠʟ ʢʦʥʮʦʚ ʧʝʨʝʤʳʯʢʠ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚʩʷ ʩʪʨʫʢʪʫʨʘ ʨʘʚʥʦʤʝʨʥʦ ʚʨʘʱʘʝʪʩʷ ʢʘʢ ʮʝʣʦʝ. ʆʪʜʝʣʴʥʳʝ ʟʚʝʟʜʳ ʥʝ ʦʩʪʘʶʪʩʷ 

ʧʦʩʪʦʷʥʥʦ ʚ ʨʫʢʘʚʘʭ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʤʝʩʪʘʭ. ʉʢʦʨʝʝ ʦʥʠ ʥʘʧʦʤʠʥʘʶʪ ʠʩʢʨʳ, ʢʦʪʦʨʳʝ 

ʨʘʟʙʨʘʩʳʚʘʝʪ, ʚʨʘʱʘʷʩʴ, ʦʛʥʝʥʥʦʝ ʢʦʣʝʩʦ (ʚʝʨʪʫʰʢʘ). ɺʦʪ ʪʦʣʴʢʦ ʠʩʢʨʳ ʵʪʠ ʩʦ ʚʨʝʤʝʥʝʤ 

ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʮʝʥʪʨʫ, ʯʪʦʙʳ ʠʭ ʨʘʟʙʨʦʩʘʣʦ ʩʥʦʚʘ, ʠ ʪʨʘʝʢʪʦʨʠʠ ʠʭ ʤʝʥʷʶʪʩʷ ʭʘʦʪʠʯʝʩʢʠ. 

ʈʠʩʫʥʦʢ ʩʣʝʚʘ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʝʥʠʝ ʟʚʝʟʜ ʚ ʢʘʢʦʡ-ʪʦ ʧʨʦʠʟʚʦʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ 

ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ n ʪʝʣ. ʍʦʨʦʰʦ ʚʠʜʥʳ ʜʚʘ ʩʧʠʨʘʣʴʥʳʭ ʨʫʢʘʚʘ ʠ ʮʝʥʪʨʘʣʴʥʘʷ ʧʝʨʝʤʳʯʢʘ. ʈʠʩʫʥʦʢ 

ʩʧʨʘʚʘ ʧʦʢʘʟʳʚʘʝʪ ʥʝʩʪʘʙʠʣʴʥʳʝ ʪʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʦ ʥʘʩʝʣʝʥʥʳʤ 

ʦʙʣʘʩʪʷʤ ʣʝʚʦʛʦ ʨʠʩʫʥʢʘ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ, ʢʘʢʠʝ ʯʘʩʪʠ ʛʘʣʘʢʪʠʢʠ ʟʘʥʷʪʳ 

ʟʚʝʟʜʘʤʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʩ ʧʨʘʚʠʣʴʥʳʤʠ ʠ ʭʘʦʪʠʯʝʩʢʠʤʠ ʦʨʙʠʪʘʤʠ. ʇʨʘʚʠʣʴʥʳʝ ʦʨʙʠʪʳ, ʢʘʢ 

ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʢʦʨʦʪʘʮʠʦʥʥʦʡ ʟʦʥʝ; ʭʘʦʪʠʯʝʩʢʠʝ ʪʘʤ ʪʦʞʝ ʠʤʝʶʪʩʷ, ʥʦ ʦʥʠ 

ʜʦʤʠʥʠʨʫʶʪ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ, ʪʘʤ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʩʧʠʨʘʣʴʥʳʝ ʨʫʢʘʚʘ. 

ʀʤʝʝʪ ʩʤʳʩʣ ʩʨʘʚʥʠʪʴ ʵʪʫ ʪʝʦʨʠʶ ʩ ʩʝʨʠʝʡ ʩʢʨʫʯʝʥʥʳʭ ʵʣʣʠʧʩʦʚ ʥʘ ʨʠʩʫʥʢʝ ʨʘʥʝʝ. ʕʣʣʠʧʩʳ 

ʪʘʤ ʚʳʩʪʨʦʝʥʳ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʭʝʤʝ, ʯʪʦʙʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʘʩʴ ʥʫʞʥʘʷ ʥʘʤ ʩʪʨʫʢʪʫʨʘ. 

ʆʜʥʘʢʦ ʨʝʘʣʴʥʘʷ ʜʠʥʘʤʠʢʘ n ʪʝʣ ʥʝ ʜʘʝʪ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʦʨʙʠʪ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʪʝʣʘ ʚ ʩʠʩʪʝʤʝ 

ʦʢʘʟʳʚʘʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʚʦʟʤʫʱʘʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʪʘʢ ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʩʭʝʤʘ ʥʝ ʠʤʝʝʪ 

ʨʝʘʣʴʥʦʛʦ ʩʤʳʩʣʘ, ʝʩʣʠ ʪʦʣʴʢʦ ʥʝ ʷʚʣʷʝʪʩʷ ʨʘʟʫʤʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʜʨʫʛʦʡ, ʙʦʣʝʝ ʨʝʘʣʴʥʦʡ 

ʩʭʝʤʳ. ʍʘʦʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʩʪʨʘʠʚʘʝʪ ʚ ʩʠʩʪʝʤʫ ʮʝʥʪʨʘʣʴʥʫʶ ʧʝʨʝʤʳʯʢʫ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʩʣʦʚʠʷ, ʥʦ ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʚʳʪʝʢʘʝʪ ʠʟ ʩʘʤʦʡ ʦʙʳʯʥʦʡ 

ʜʠʥʘʤʠʢʠ n ʪʝʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʧʦʣʫʯʘʝʤ ʥʝ ʪʦʣʴʢʦ ʭʘʦʩ ð ʢʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ð ʥʦ ʠ 

ʩʧʠʨʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʦʟʜʘʥʥʫʶ ʭʘʦʩʦʤ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʚʘʞʥʳʡ ʫʨʦʢ: ʧʨʠʥʠʤʘʡʪʝ 

ʤʘʪʝʤʘʪʠʢʫ ʚʩʝʨʴʝʟ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝ ʟʘʩʪʘʚʷʪ ʩʝʙʷ ʜʦʣʛʦ ʞʜʘʪʴ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʚʳʜʫʤʳʚʘʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʘ ʧʫʩʪʦʤ ʤʝʩʪʝ, ʨʠʩʢʫʝʰʴ ʧʦʣʫʯʠʪʴ ʚ ʦʪʚʝʪʝ ʯʝʧʫʭʫ. 
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ʊʦ, ʯʪʦ ʚʝʟʜʝʩʫʱʠʡ ʭʘʦʩ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʧʠʨʘʣʝʡ ʚ ʩʧʠʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʢʘʭ ʩ 

ʧʝʨʝʤʳʯʢʘʤʠ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʜʨʫʛʠʤʠ ʜʘʥʥʳʤʠ. ʂ ʧʨʠʤʝʨʫ, ʚ ʪʘʢʠʭ ʛʘʣʘʢʪʠʢʘʭ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʟʚʝʟʜʥʳʝ ʢʦʣʴʮʘ ʦʯʝʥʴ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʯʘʩʪʦ ʧʘʨʥʳʝ, ʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ. ʀʜʝʷ ʦʧʷʪʴ ʞʝ ʚ ʪʦʤ, ʯʪʦ ʚ ʪʘʢʠʭ ʛʘʣʘʢʪʠʢʘʭ ʚʝʟʜʝʩʫʱʠʡ ʭʘʦʩ ʚʳʩʪʨʘʠʚʘʝʪ ʤʥʦʛʠʝ 

ʟʚʝʟʜʳ ʚʜʦʣʴ ʥʝʩʪʘʙʠʣʴʥʳʭ ʪʨʫʙʦʢ ʪʦʯʝʢ ʃʘʛʨʘʥʞʘ L1 ʠ L2 ʥʘ ʢʦʥʮʘʭ ʧʝʨʝʤʳʯʢʠ. ʅʘ ʵʪʦʪ ʨʘʟ ʤʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʪʘʢʞʝ ʠ ʩʪʘʙʠʣʴʥʳʝ ʪʨʫʙʢʠ, ʚʜʦʣʴ ʢʦʪʦʨʳʭ ʟʚʝʟʜʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʚʦʨʦʪʘʤ ʠ 

ʦʙʨʘʪʥʦ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ. ʕʪʠ ʪʨʫʙʢʠ ʪʦʞʝ ʦʙʣʘʜʘʶʪ çʵʬʬʝʢʪʦʤ ʧʨʠʣʠʧʘʥʠʷè. 
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ɺ ʚʝʨʭʥʝʤ ʨʷʜʫ ʥʘ ʨʠʩʫʥʢʝ ʚʳʰʝ ʧʦʢʘʟʘʥʳ ʯʝʪʳʨʝ ʪʠʧʠʯʥʳʭ ʧʨʠʤʝʨʘ ʛʘʣʘʢʪʠʢ ʩ ʢʦʣʴʮʘʤʠ. 

ɺʦ ʚʪʦʨʦʤ ʨʷʜʫ ʚʳ ʤʦʞʝʪʝ ʚʠʜʝʪʴ ʩʭʝʤʘʪʠʯʝʩʢʠʝ ʨʠʩʫʥʢʠ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʝ ʩʧʠʨʘʣʴʥʳʝ ʠ 

ʢʦʣʴʮʝʦʙʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚ ʥʠʭ. ɺ ʪʨʝʪʴʝʤ ʨʷʜʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʠʤʝʨʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ɺ ʯʝʪʚʝʨʪʦʤ ʨʷʜʫ ʵʪʠ ʞʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʘʥʳ ʚʦ 

ʬʨʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ, ʘ ʥʝ ʧʦʜ ʫʛʣʦʤ. 

***  

ʉ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʩʢʦʧʘ[67] ʤʦʞʥʦ ʙʳʣʦ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʙʳʩʪʨʦ ʜʚʠʞʫʪʩʷ ʟʚʝʟʜʳ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʛʘʣʘʢʪʠʢʝ. ʇʨʦʚʝʜʷ ʪʘʢʫʶ ʦʮʝʥʢʫ, ʘʩʪʨʦʥʦʤʳ ʧʦʣʫʯʠʣʠ ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʛʘʜʦʯʥʳʡ 
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ʨʝʟʫʣʴʪʘʪ. ʉʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʛʘʜʢʠ ʷ ʦʩʪʘʚʣʶ ʜʦ ʛʣʘʚʳ 14, ʘ ʧʦʢʘ ʧʨʦʩʪʦ ʨʘʩʩʢʘʞʫ, 

ʯʪʦ ʧʦʣʫʯʠʣʦʩʴ. 

ɸʩʪʨʦʥʦʤʳ ʠʟʤʝʨʷʶʪ, ʥʘʩʢʦʣʴʢʦ ʙʳʩʪʨʦ ʚʨʘʱʘʶʪʩʷ ʛʘʣʘʢʪʠʢʠ, ʧʨʠ ʧʦʤʦʱʠ ʵʬʬʝʢʪʘ 

ɼʦʧʣʝʨʘ. ʉʫʪʴ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʪʘʢʦʚʘ: ʝʩʣʠ ʩʚʝʪ ʢʘʢʦʡ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʠʟʣʫʯʘʝʪʩʷ 

ʜʚʠʞʫʱʠʤʩʷ ʠʩʪʦʯʥʠʢʦʤ, ʪʦ ʝʛʦ ʜʣʠʥʘ ʚʦʣʥʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʠʩʪʦʯʥʠʢʘ. ʊʘʢʦʡ ʞʝ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʟʚʫʢʦʚʳʭ ʚʦʣʥ; ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ð ʪʦ, ʢʘʢ 

ʤʝʥʷʝʪʩʷ ʟʚʫʢ ʩʠʨʝʥʳ ʘʚʪʦʤʦʙʠʣʷ ʩʢʦʨʦʡ ʧʦʤʦʱʠ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʘʤ ʘʚʪʦʤʦʙʠʣʴ ʧʨʦʝʜʝʪ ʤʠʤʦ. 

ʌʠʟʠʢ ʂʨʠʩʪʠʘʥ ɼʦʧʣʝʨ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʵʪʦʪ ʵʬʬʝʢʪ ʥʘ ʦʩʥʦʚʝ ʥʴʶʪʦʥʦʚʦʡ ʬʠʟʠʢʠ ʚ 1842 ʛʦʜʫ 

ʚ ʨʘʙʦʪʝ ʦ ʜʚʦʡʥʳʭ ʟʚʝʟʜʘʭ. ʈʝʣʷʪʠʚʠʩʪʩʢʘʷ ʚʝʨʩʠʷ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʪʦʪ ʞʝ ʙʘʟʦʚʳʡ ʨʝʟʫʣʴʪʘʪ, ʥʦ ʩ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʦʪʣʠʯʠʷʤʠ. ʂʦʥʝʯʥʦ, ʩʚʝʪ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʜʣʠʥ ʚʦʣʥ, ʥʦ 

ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʧʦʟʚʦʣʷʝʪ ʟʘʧʝʯʘʪʣʝʪʴ ʢʦʥʢʨʝʪʥʳʝ ʜʣʠʥʳ ʚʦʣʥ ʚ ʚʠʜʝ ʪʝʤʥʳʭ ʣʠʥʠʡ ʚ ʩʧʝʢʪʨʝ. 

ɽʩʣʠ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʜʚʠʞʝʪʩʷ, ʚʩʝ ʵʪʠ ʣʠʥʠʠ ʩʜʚʠʛʘʶʪʩʷ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ, ʠ ʧʦ ʚʝʣʠʯʠʥʝ ʩʜʚʠʛʘ 

ʥʝʩʣʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʩʢʦʨʦʩʪʴ ʠʩʪʦʯʥʠʢʘ. 

ɺ ʩʣʫʯʘʝ ʛʘʣʘʢʪʠʢ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʴʬʘ-ʣʠʥʠʷ ʚʦʜʦʨʦʜʘ HŬ. ɼʣʷ 

ʥʝʧʦʜʚʠʞʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʪʝʤʥʦ-ʢʨʘʩʥʦʡ ʟʦʥʝ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ, ʘ ʚʦʟʥʠʢʘʝʪ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʵʣʝʢʪʨʦʥʘ ʚ ʘʪʦʤʝ ʩ ʪʨʝʪʴʝʛʦ ʩʥʠʟʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʪʦʨʦʡ ʩʥʠʟʫ. 

ɺʦʜʦʨʦʜ ð ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʚʦ ɺʩʝʣʝʥʥʦʡ, ʪʘʢ ʯʪʦ ʝʛʦ 

ʘʣʴʬʘ-ʣʠʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʦʨʦʰʦ ʚʠʜʥʘ. 

ʄʦʞʥʦ ʜʘʞʝ ð ʜʣʷ ʥʝ ʩʣʠʰʢʦʤ ʜʘʣʝʢʠʭ ʛʘʣʘʢʪʠʢ ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʟʤʝʨʠʪʴ ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʮʝʥʪʨʘ ʛʘʣʘʢʪʠʢʠ. ʕʪʠ ʠʟʤʝʨʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʢʨʠʚʫʶ ʚʨʘʱʝʥʠʷ ʛʘʣʘʢʪʠʢʠ, ʠ ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʮʝʥʪʨʘ. ʉ ʭʦʨʦʰʠʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʛʘʣʘʢʪʠʢʘ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʩʝʨʠʷ 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʣʝʮ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʚʨʘʱʘʝʪʩʷ ʞʝʩʪʢʦ, ʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʨʘʟʣʠʯʘʪʴʩʷ ʦʪ ʢʦʣʴʮʘ ʢ ʢʦʣʴʮʫ. ʕʪʦ ʥʘʧʦʤʠʥʘʝʪ ʧʨʝʜʣʦʞʝʥʥʫʶ ʃʘʧʣʘʩʦʤ ʤʦʜʝʣʴ ʢʦʣʝʮ ʉʘʪʫʨʥʘ 

(ʛʣʘʚʘ 6). 

ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʟʘʢʦʥʳ ʅʴʶʪʦʥʘ ʧʦʟʚʦʣʷʶʪ ʚʳʚʝʩʪʠ ʢʣʶʯʝʚʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʬʦʨʤʫʣʫ, ʢʦʪʦʨʘʷ ʩʚʷʟʳʚʘʝʪ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʥʘ ʟʘʜʘʥʥʦʤ ʨʘʜʠʫʩʝ ʠ 

ʩʫʤʤʘʨʥʫʶ ʤʘʩʩʫ ʚʥʫʪʨʠ ʵʪʦʛʦ ʨʘʜʠʫʩʘ. (ɿʚʝʟʜʳ ʜʚʠʞʫʪʩʷ ʥʘʩʪʦʣʴʢʦ ʤʝʜʣʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ, ʯʪʦ ʚ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʧʦʧʨʘʚʢʘʭ, ʧʦ ʦʙʱʝʤʫ ʤʥʝʥʠʶ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ.) 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʬʦʨʤʫʣʝ, ʧʦʣʥʘʷ ʤʘʩʩʘ ʛʘʣʘʢʪʠʢʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʮʝʥʪʨʘ ʜʦ ʟʘʜʘʥʥʦʛʦ ʨʘʜʠʫʩʘ 

ʨʘʚʥʷʝʪʩʷ ʵʪʦʤʫ ʨʘʜʠʫʩʫ, ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ ʢʚʘʜʨʘʪ ʩʢʦʨʦʩʪʠ ʦʙʨʘʱʝʥʠʷ ʟʚʝʟʜ ʥʘ ʵʪʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʠ ʜʝʣʝʥʥʦʤʫ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʧʦʩʪʦʷʥʥʫʶ[68]. ʕʪʫ ʬʦʨʤʫʣʫ ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ 

ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʚʳʨʘʞʘʣʘ ʩʢʦʨʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʟʚʝʟʜ ʚ ʛʘʣʘʢʪʠʢʝ ʥʘ ʟʘʜʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʮʝʥʪʨʘ: ʦʥʘ ʨʘʚʥʘ ʢʦʨʥʶ ʢʚʘʜʨʘʪʥʦʤʫ ʠʟ ʧʦʣʥʦʡ ʤʘʩʩʳ ʚʥʫʪʨʠ ʵʪʦʛʦ ʨʘʜʠʫʩʘ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʧʦʩʪʦʷʥʥʫʶ ʠ ʜʝʣʝʥʥʦʡ ʥʘ ʨʘʜʠʫʩ. ʕʪʘ ʬʦʨʤʫʣʘ ʚ ʣʶʙʦʤ ʚʘʨʠʘʥʪʝ ʥʘʟʳʚʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ ʂʝʧʣʝʨʘ ʜʣʷ ʢʨʠʚʦʡ ʚʨʘʱʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʝʝ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʠʟ ʟʘʢʦʥʦʚ ʂʝʧʣʝʨʘ. 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʪʨʫʜʥʦ ʠʟʤʝʨʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʥʦ ʚ ʦʜʥʦʤ ʘʩʧʝʢʪʝ ʧʨʝʜʩʢʘʟʘʥʠʝ 

ʥʠʢʘʢ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʜʦʙʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ: ʨʝʯʴ ʠʜʝʪ ʦ ʧʦʚʝʜʝʥʠʠ ʢʨʠʚʦʡ ʚʨʘʱʝʥʠʷ ʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʨʘʜʠʫʩʘʭ. ʉ ʧʨʠʙʣʠʞʝʥʠʝʤ ʨʘʜʠʫʩʘ ʢ ʥʘʙʣʶʜʘʝʤʦʤʫ ʨʘʜʠʫʩʫ 

ʛʘʣʘʢʪʠʢʠ ʧʦʣʥʘʷ ʝʝ ʤʘʩʩʘ ʚʥʫʪʨʠ ʵʪʦʛʦ ʨʘʜʠʫʩʘ ʩʪʘʥʦʚʠʪʩʷ ʧʦʯʪʠ ʢʦʥʩʪʘʥʪʦʡ ʠ ʨʘʚʥʦʡ ʧʦʣʥʦʡ 

ʤʘʩʩʝ ʛʘʣʘʢʪʠʢʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʨʘʜʠʫʩʝ ʩʢʦʨʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʥʦʤʫ ʢʦʨʥʶ ʠʟ ʨʘʜʠʫʩʘ. ʈʠʩʫʥʦʢ ʩʣʝʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬʠʢ ʵʪʦʡ 

ʬʦʨʤʫʣʳ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʩ ʨʦʩʪʦʤ ʨʘʜʠʫʩʘ ʩʧʘʜʘʝʪ ʜʦ ʥʫʣʷ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʩʧʨʘʚʘ ʧʨʠʚʝʜʝʥʳ ʥʘʙʣʶʜʘʝʤʳʝ ʢʨʠʚʳʝ ʚʨʘʱʝʥʠʷ ʜʣʷ ʰʝʩʪʠ ʛʘʣʘʢʪʠʢ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘʰʝʡ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʩʧʘʜʘʪʴ ʜʦ ʥʫʣʷ, ʩʢʦʨʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʟʚʝʟʜ ʨʘʩʪʝʪ ʩ 

ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʮʝʥʪʨʘ, ʘ ʟʘʪʝʤ ʦʩʪʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʧʦʩʪʦʷʥʥʦʡ. 

ʋʧʩ! 

 

ʏʫʞʠʝ ʤʠʨʳ 
ʀʥʦʧʣʘʥʝʪʥʳʝ ʘʩʪʨʦʥʦʤʳ ʤʦʛʣʠ ʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ɿʝʤʣʶ ʙʦʣʝʝ ʯʝʪʳʨʝʭ ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʠ ʥʝ 

ʧʦʡʤʘʪʴ ʦʪʩʶʜʘ ʥʠʢʘʢʠʭ ʨʘʜʠʦʩʠʛʥʘʣʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʥʘʰ ʤʠʨ ʦʙʨʘʟʮʦʚʦ ʧʨʠʛʦʜʝʥ ʜʣʷ 

ʞʠʟʥʠ. 

ʉʝʪ ʐʦʩʪʘʢ. çʄʠʨʳ ʢʣʠʥʛʦʥʦʚè 

ʇʠʩʘʪʝʣʠ-ʬʘʥʪʘʩʪʳ ʜʘʚʥʦ ʠ ʧʨʦʯʥʦ ʫʙʝʞʜʝʥʳ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʙʫʢʚʘʣʴʥʦ ʫʩʳʧʘʥʘ ʧʣʘʥʝʪʘʤʠ. 

ʇʨʝʞʜʝ ʵʪʘ ʚʝʨʘ ʤʦʪʠʚʠʨʦʚʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ ʩʶʞʝʪʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ: ʧʣʘʥʝʪʳ ʙʳʣʠ 

ʥʝʦʙʭʦʜʠʤʳ ʢʘʢ ʤʝʩʪʘ, ʛʜʝ ʨʘʟʚʦʨʘʯʠʚʘʣʠʩʴ ʫʚʣʝʢʘʪʝʣʴʥʳʝ ʠʩʪʦʨʠʠ. ʆʜʥʘʢʦ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ 
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ʟʨʝʥʠʷ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʦʧʨʘʚʜʘʥʥʳʤ. ʋʯʠʪʳʚʘʷ ʢʦʣʠʯʝʩʪʚʦ 

ʚʩʝʚʦʟʤʦʞʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ ʚʩʝʭ ʬʦʨʤ ʠ ʨʘʟʤʝʨʦʚ, ʙʦʣʪʘʶʱʝʛʦʩʷ ʧʦ ɺʩʝʣʝʥʥʦʡ, 

ʣʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠ ʚ ʧʣʘʥʝʪʘʭ ʚ ʥʝʡ ʥʝʜʦʩʪʘʪʢʘ ʪʦʞʝ ʥʝʪ. 

ɼʘʚʥʳʤ-ʜʘʚʥʦ, ʝʱʝ ʚ XVI ʚʝʢʝ, ɼʞʦʨʜʘʥʦ ɹʨʫʥʦ ʦʙʲʷʚʠʣ ʚʦ ʚʩʝʫʩʣʳʰʘʥʠʝ, ʯʪʦ ʟʚʝʟʜʳ ð ʵʪʦ 

ʜʘʣʝʢʠʝ ʩʦʣʥʮʘ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʧʣʘʥʝʪʘʤʠ, ʚʦʟʤʦʞʥʦ, ʜʘʞʝ ʥʘʩʝʣʝʥʥʳʤʠ. ʆʥ ʩʪʘʣ ʙʝʣʴʤʦʤ ʥʘ 

ʛʣʘʟʫ ʢʘʪʦʣʠʯʝʩʢʦʡ ʮʝʨʢʚʠ ʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʙʳʣ ʩʦʞʞʝʥ ʢʘʢ ʝʨʝʪʠʢ. ɺ ʢʦʥʮʝ ʩʚʦʠʭ çʅʘʯʘʣè 

ʅʴʶʪʦʥ ʧʠʩʘʣ: çɽʩʣʠ ʥʝʧʦʜʚʠʞʥʳʝ ʟʚʝʟʜʳ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʤʠ ʧʦʭʦʞʠʭ [ʥʘ ʉʦʣʥʝʯʥʫʶ] ʩʠʩʪʝʤ, 

ʦʥʠ ʚʩʝ ʙʫʜʫʪ ʧʦʩʪʨʦʝʥʳ ʧʦ ʩʭʦʞʝʤʫ ʧʨʦʝʢʪʫéè 

ɼʨʫʛʠʝ ʫʯʝʥʳʝ ʙʳʣʠ ʩ ʥʠʤ ʥʝ ʩʦʛʣʘʩʥʳ, ʫʪʚʝʨʞʜʘʷ, ʯʪʦ ʉʦʣʥʮʝ ð ʝʜʠʥʩʪʚʝʥʥʘʷ ʟʚʝʟʜʘ ʚʦ 

ɺʩʝʣʝʥʥʦʡ, ʫ ʢʦʪʦʨʦʡ ʠʤʝʶʪʩʷ ʧʣʘʥʝʪʳ. ʅʦ ʨʘʟʫʤʥʳʝ ʣʶʜʠ ʚʩʝʛʜʘ ʩʪʘʚʠʣʠ ʥʘ ʪʦ, ʯʪʦ 

ʵʢʟʦʧʣʘʥʝʪ (ʪʘʢ ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ) ʚʦ ɺʩʝʣʝʥʥʦʡ ʙʝʟ ʩʯʝʪʘ. ʃʫʯʰʘʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʝʦʨʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʘʥʝʪ ð ʵʪʦ ʢʦʣʣʘʧʩ ʦʙʰʠʨʥʦʛʦ ʛʘʟʦʚʦʛʦ ʦʙʣʘʢʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʣʘʥʝʪʳ ʦʙʨʘʟʫʶʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʩʚʝʪʠʣʦʤ, ʘ ʪʘʢʠʭ ʦʙʣʘʢʦʚ ʤʥʦʞʝʩʪʚʦ. ʉʫʱʝʩʪʚʫʝʪ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ 50 ʢʚʠʥʪʠʣʣʠʦʥʦʚ ʢʨʫʧʥʳʭ ʪʝʣ ð ʟʚʝʟʜ ð ʠ ʤʥʦʛʦ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʤʝʣʢʠʭ ð ʧʳʣʠʥʦʢ. 

ɹʳʣʦ ʙʳ ʩʪʨʘʥʥʦ, ʝʩʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʣʠ ʢʘʢʠʝ-ʪʦ ʟʘʧʨʝʪʳ ʥʘ ʪʝʣʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ, ʠ 

ʝʱʝ ʙʦʣʝʝ ʩʪʨʘʥʥʦ, ʝʩʣʠ ʙʳ ʵʪʠ ʟʘʧʨʝʪʥʳʝ ʨʘʟʤʝʨʳ ʩʣʫʯʘʡʥʦ ʩʦʚʧʘʣʠ ʩ ʪʠʧʠʯʥʳʤʠ ʨʘʟʤʝʨʘʤʠ 

ʧʣʘʥʝʪ. 

*** 
ʅʦ ʢʦʩʚʝʥʥʳʝ ʜʦʚʦʜʳ ð ʵʪʦ ʟʜʦʨʦʚʦ, ʢʦʥʝʯʥʦ, ʥʦ ʩʣʦʥ ʚ ʢʦʤʥʘʪʝ ʟʘʤʝʪʝʥ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʦʠʤ 

ʦʪʩʫʪʩʪʚʠʝʤ. ɼʦ ʩʘʤʦʛʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʫ ʥʘʩ ʥʝ ʙʳʣʦ ʥʠʢʘʢʠʭ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʚ 

ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʝʱʝ ʭʦʪʷ ʙʳ ʫ ʦʜʥʦʡ ʟʚʝʟʜʳ ʠʤʝʶʪʩʷ ʧʣʘʥʝʪʳ. ɺ 1952 ʛʦʜʫ ʆʪʪʦ ʉʪʨʫʚʝ 

ʧʨʝʜʣʦʞʠʣ ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʝʛʠʩʪʨʘʮʠʠ ʵʢʟʦʧʣʘʥʝʪ, ʥʦ ʧʨʦʰʣʦ 40 ʣʝʪ, ʧʨʝʞʜʝ ʯʝʤ ʵʪʦʪ 

ʤʝʪʦʜ ʧʨʠʥʝʩ ʧʝʨʚʳʝ ʧʣʦʜʳ. ɺ ʛʣʘʚʝ 1 ʤʳ ʛʦʚʦʨʠʣʠ ʦ ʪʦʤ, ʯʪʦ ɿʝʤʣʷ ʠ ʃʫʥʘ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ 

ʪʘʥʮʦʨʳ ʨʘʟʥʳʭ ʚʝʩʦʚʳʭ ʢʘʪʝʛʦʨʠʡ ð ʪʦʣʩʪʷʢ, ʪʘʥʮʫʶʱʠʡ ʩ ʨʝʙʝʥʢʦʤ. ʈʝʙʝʥʦʢ ʢʨʫʞʠʪ ʚʦʢʨʫʛ 

ʧʘʨʪʥʝʨʘ, ʯʫʪʴ ʥʝ ʣʝʪʘʝʪ, ʘ ʪʦʣʩʪʷʢ ʣʠʰʴ ʧʝʨʝʩʪʫʧʘʝʪ ʠ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ ʤʝʩʪʝ. ʊʦ ʞʝ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ ʠ ʦ ʧʣʘʥʝʪʝ, ʦʙʨʘʱʘʶʱʝʡʩʷ ʚʦʢʨʫʛ ʟʚʝʟʜʳ: ʣʝʛʢʦʚʝʩʥʘʷ ʧʣʘʥʝʪʘ ʜʚʠʞʝʪʩʷ ʚʦʢʨʫʛ ʧʦ 

ʙʦʣʴʰʦʤʫ ʵʣʣʠʧʩʫ, ʪʦʛʜʘ ʢʘʢ ʤʘʩʩʠʚʥʘʷ ʟʚʝʟʜʘ ʚʩʝʛʦ ʣʠʰʴ ʯʫʪʴ ʧʦʢʘʯʠʚʘʝʪʩʷ. 

ʉʪʨʫʚʝ ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʢʪʨʦʩʢʦʧ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ. ʀʟ-ʟʘ ʵʬʬʝʢʪʘ 

ɼʦʧʣʝʨʘʣʶʙʦʝ ʜʚʠʞʝʥʠʝ ʟʚʝʟʜʳ ʩʣʝʛʢʘ ʩʜʚʠʛʘʝʪ ʝʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʣʠʥʠʠ. ɺʝʣʠʯʠʥʘ ʩʜʚʠʛʘ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʟʚʝʟʜʳ; ʚʳʚʦʜ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʣʝʪʘʶʱʝʛʦ ʚʦʢʨʫʛ ʨʝʙʝʥʢʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, 

ʥʘʙʣʶʜʘʷ ʟʘ ʪʝʤ, ʢʘʢ ʧʦʢʘʯʠʚʘʝʪʩʷ ʪʦʣʩʪʷʢ. ʕʪʦʪ ʤʝʪʦʜ ʨʘʙʦʪʘʝʪ ʜʘʞʝ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʣʘʥʝʪ 

ʥʝʩʢʦʣʴʢʦ: ʟʚʝʟʜʘ ʚʩʝ ʨʘʚʥʦ ʧʦʢʘʯʠʚʘʝʪʩʷ, ʭʦʪʷ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʦʙʨʘʟʦʤ. ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ, 

ʢʘʢ ʧʦʢʘʯʠʚʘʝʪʩʷ ʉʦʣʥʮʝ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʜʚʠʞʝʥʠʷ ʚʳʟʚʘʥʘ ʖʧʠʪʝʨʦʤ, ʥʦ ʠ ʦʩʪʘʣʴʥʳʝ 

ʧʣʘʥʝʪʳ ʚʥʦʩʷʪ ʩʚʦʡ ʚʢʣʘʜ. ʈʘʟʤʘʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʤ ʨʘʜʠʫʩʘʤ ʉʦʣʥʮʘ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʉʪʨʫʚʝ ʤʝʪʦʜʠʢʘ ʜʦʧʣʝʨʦʚʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʧʦʟʚʦʣʠʣʘ ɸʣʝʢʩʘʥʜʨʫ 

ɺʦʣʴʱʘʥʫ ʠ ɼʝʡʣʫ ʌʨʝʡʣʫ ʚ 1992 ʛʦʜʫ ʜʦʩʪʦʚʝʨʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʝʨʚʫʶ ʚ ʠʩʪʦʨʠʠ ʵʢʟʦʧʣʘʥʝʪʫ. 

ʎʝʥʪʨʘʣʴʥʦʝ ʪʝʣʦ ʦʪʥʦʩʠʪʩʷ ʢ ʠʥʪʝʨʝʩʥʦʤʫ ʪʠʧʫ ʟʚʝʟʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʧʫʣʴʩʘʨʳ. 

ʕʪʠ ʪʝʣʘ ʭʘʨʘʢʪʝʨʥʳ ʪʝʤ, ʯʪʦ ʠʩʧʫʩʢʘʶʪ ʯʘʩʪʳʝ ʠ ʨʝʛʫʣʷʨʥʳʝ ʨʘʜʠʦʠʤʧʫʣʴʩʳ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʤʳ ʩʯʠʪʘʝʤ ʧʫʣʴʩʘʨʳ ʙʳʩʪʨʦ ʚʨʘʱʘʶʱʠʤʠʩʷ ʥʝʡʪʨʦʥʥʳʤʠ ʟʚʝʟʜʘʤʠ, ʥʘʟʚʘʥʥʳʤʠ ʪʘʢ 

ʧʦʪʦʤʫ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʠʭ ʚʝʱʝʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ ʥʝʡʪʨʦʥʳ. ɺʦʣʴʱʘʥ ʠ ʌʨʝʡʣ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʤʝʪʦʜʘʤʠ ʨʘʜʠʦʘʩʪʨʦʥʦʤʠʠ ʢʨʦʭʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʯʘʩʪʦʪʝ ʠʤʧʫʣʴʩʦʚ, 

ʠʟʣʫʯʝʥʥʳʭ ʧʫʣʴʩʘʨʦʤ PSR 1257+12, ʠ ʩʜʝʣʘʣʠ ʚʳʚʦʜ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʢʦʣʦ ʥʝʛʦ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʜʚʫʭ ʧʣʘʥʝʪ. ʕʪʠ ʧʣʘʥʝʪʳ ʩʣʝʛʢʘ ʠʟʤʝʥʷʶʪ ʝʛʦ ʥʘʙʣʶʜʘʝʤʫʶ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʠ ʪʝʤ 

ʩʘʤʳʤ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʧʫʣʴʩʦʚ ʚʦ ʚʨʝʤʝʥʠ. ʀʭ ʨʝʟʫʣʴʪʘʪ ʙʳʣ 

ʧʦʜʪʚʝʨʞʜʝʥ ʚ 1994 ʛʦʜʫ, ʠ ʪʦʛʜʘ ʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʠʩʪʝʤʝ ʪʨʝʪʴʝʡ ʧʣʘʥʝʪʳ. 
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ʇʫʣʴʩʘʨʳ ð ʜʦʚʦʣʴʥʦ ʥʝʦʙʳʯʥʳʝ ʟʚʝʟʜʳ, ʠ, ʚ ʩʫʱʥʦʩʪʠ, ʦʥʠ ʥʝ ʩʦʦʙʱʘʶʪ ʥʘʤ ʥʠʯʝʛʦ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʦʙ ʦʙʳʯʥʳʭ ʟʚʝʟʜʘʭ. ʅʦ ʚʩʢʦʨʝ ʠ ʦʙʳʯʥʳʝ ʟʚʝʟʜʳ ʥʘʯʘʣʠ ʨʘʩʢʨʳʚʘʪʴ ʫʯʝʥʳʤ 

ʩʚʦʠ ʩʝʢʨʝʪʳ. ɺ 1995 ʛʦʜʫ ʄʠʰʝʣʴ ʄʘʡʦʨ ʠ ɼʠʜʴʝ ʂʝʣʦ ʦʪʢʨʳʣʠ ʵʢʟʦʧʣʘʥʝʪʫ ʫ ʟʚʝʟʜʳ 51 ʇʝʛʘʩʘ 

ð ʟʚʝʟʜʳ ʪʦʛʦ ʞʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʢʣʘʩʩʘ (G), ʯʪʦ ʠ ʉʦʣʥʮʝ. ʇʦʟʞʝ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʙʝ ʛʨʫʧʧʳ 

ʧʨʦʠʛʨʘʣʠ ʛʦʥʢʫ ð ʝʱʝ ʚ 1988 ʛʦʜʫ ɹʨʶʩ ʂʵʤʧʙʝʣʣ, ɻʦʨʜʦʥ ʋʦʢʝʨ ʠ ʉʪʠʚʝʥʩʦʥ ʗʥʛ ʦʪʤʝʪʠʣʠ 

ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʟʚʝʟʜʳ ɔ ʎʝʬʝʷ. ʇʦʩʢʦʣʴʢʫ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʧʨʝʜʝʣʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʙʦʨʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʝ ʩʪʘʣʠ ʦʙʲʷʚʣʷʪʴ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ ʧʣʘʥʝʪʳ, ʥʦ ʫʞʝ 

ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʠ ʘʩʪʨʦʥʦʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʵʪʘ ʛʨʫʧʧʘ 

ʚʠʜʝʣʘ-ʪʘʢʠ ʵʢʟʦʧʣʘʥʝʪʫ. ʆʢʦʥʯʘʪʝʣʴʥʦ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʫʜʘʣʦʩʴ ʧʦʜʪʚʝʨʜʠʪʴ ʚ 2003 ʛʦʜʫ. 

ʉʝʛʦʜʥʷ ʥʘʤ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 2000 ʵʢʟʦʧʣʘʥʝʪ ð ʠʭ ʯʠʩʣʦ (ʥʘ 1 ʠʶʥʷ 2016 ʛʦʜʘ) ʩʦʩʪʘʚʣʷʝʪ 

3422 ʧʣʘʥʝʪʳ ʚ 2560 ʧʣʘʥʝʪʥʳʭ ʩʠʩʪʝʤʘʭ, ʚʢʣʶʯʘʷ 582 ʩʠʩʪʝʤʳ ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʧʣʘʥʝʪʘʤʠ[69]. 

ʇʣʶʩ ʢ ʪʦʤʫ ʠʤʝʶʪʩʷ ʪʳʩʷʯʠ ʩʠʩʪʝʤ-ʢʘʥʜʠʜʘʪʦʚ, ʥʘʣʠʯʠʝ ʧʣʘʥʝʪ ʚ ʢʦʪʦʨʳʭ ʝʱʝ ʧʨʝʜʩʪʦʠʪ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʜʪʚʝʨʜʠʪʴ. ʀʥʦʛʜʘ, ʧʨʘʚʜʘ, ʧʨʠʟʥʘʢʠ, ʩʯʠʪʘʚʰʠʝʩʷ ʨʘʥʝʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ 

ʥʘʣʠʯʠʷ ʧʣʘʥʝʪ, ʥʘʭʦʜʷʪ ʠʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʠ ʥʘʯʠʥʘʶʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʧʦ-ʥʦʚʦʤʫ, ʟʘʪʦ 

ʢʘʥʜʠʜʘʪʳ ʠʜʫʪ ʙʫʢʚʘʣʴʥʦ ʧʦʪʦʢʦʤ ð ʪʘʢ ʯʪʦ ʵʪʠ ʮʠʬʨʳ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʢʘʢ ʚ ʩʪʦʨʦʥʫ 

ʫʤʝʥʴʰʝʥʠʷ, ʪʘʢ ʠ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ. ɺ 2012 ʛʦʜʫ ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ, ʯʪʦ ʦʜʥʘ ʠʟ ʟʚʝʟʜ ʚ 

ʙʣʠʞʘʡʰʝʡ ʢ ʥʘʤ ʩʠʩʪʝʤʝ ʜʚʦʡʥʦʡ ʟʚʝʟʜʳ Ŭ ʎʝʥʪʘʚʨʘ ʠʤʝʝʪ ʧʣʘʥʝʪʫ ʨʘʟʤʝʨʦʤ ʩ ɿʝʤʣʶ, ʥʦ 

ʥʘʤʥʦʛʦ ʛʦʨʷʯʝʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʭʦʞʝ, ʯʪʦ ʵʪʦʡ ʧʣʘʥʝʪʳ ð ʦʥʘ ʧʦʣʫʯʠʣʘ 

ʦʙʦʟʥʘʯʝʥʠʝ Ŭʎʝʥʪʘʚʨʘ Bb ð ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʯʪʦ ʵʪʦ ʘʨʪʝʬʘʢʪ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ʆʜʥʘʢʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʚ ʪʦʡ ʞʝ ʩʠʩʪʝʤʝ ʫ ʪʦʡ ʞʝ ʟʚʝʟʜʳ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʝʱʝ ʦʜʠʥ ʢʘʥʜʠʜʘʪ ʚ 

ʵʢʟʦʧʣʘʥʝʪʳ ð Ŭ ʎʝʥʪʘʚʨʘ Bc. ʋ ʟʚʝʟʜʳ ɻʣʠʟʝ 1132 ð ʢʨʘʩʥʦʛʦ ʢʘʨʣʠʢʘ ʚ 39 ʩʚʝʪʦʚʳʭ ʛʦʜʘʭ ʦʪ 

ʥʘʩ ð ʦʧʨʝʜʝʣʝʥʥʦ ʝʩʪʴ ʧʣʘʥʝʪʘ, GJ 1132b, ʢʦʪʦʨʘʷ ʚʳʟʚʘʣʘ ʩʠʣʴʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʚ ʫʯʝʥʦʤ 

ʩʦʦʙʱʝʩʪʚʝ, ʚʝʜʴ ʧʦ ʨʘʟʤʝʨʫ ʵʪʘ ʧʣʘʥʝʪʘ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɿʝʤʣʝ (ʭʦʪʷ ʩʣʠʰʢʦʤ ʛʦʨʷʯʘ, 

ʯʪʦʙʳ ʥʘ ʥʝʡ ʙʳʣʘ ʞʠʜʢʘʷ ʚʦʜʘ) ʠ ʥʘʭʦʜʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ 

ʝʝ ʘʪʤʦʩʬʝʨʫ. ɺ ʧʨʝʜʝʣʘʭ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʩʚʝʪʦʚʳʭ ʣʝʪ ʦʪ ʥʘʩ ʧʣʘʥʝʪ ʤʥʦʛʦ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ 

ʤʳ ʥʝ ʦʜʠʥʦʢʠ. 

ʇʦʥʘʯʘʣʫ ʝʜʠʥʩʪʚʝʥʥʳʤ, ʯʪʦ ʤʳ ʤʦʛʣʠ ʥʘʙʣʶʜʘʪʴ, ʙʳʣʠ çʛʦʨʷʯʠʝ ʖʧʠʪʝʨʳè ð ʤʘʩʩʠʚʥʳʝ 

ʧʣʘʥʝʪʳ, ʦʯʝʥʴ ʙʣʠʟʢʠʝ ʢ ʩʚʦʠʤ ʟʚʝʟʜʘʤ. ʂʦʥʝʯʥʦ, ʵʪʦ ʩʦʟʜʘʚʘʣʦ ʧʨʝʚʨʘʪʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʦ ʪʦʤ, 

ʢʘʢʦʛʦ ʪʠʧʘ ʤʠʨʳ ʤʳ ʤʦʞʝʤ ʚʩʪʨʝʪʠʪʴ ʚ ʦʪʢʨʳʪʦʤ ʢʦʩʤʦʩʝ. ʅʦ ʪʝʭʥʠʢʘ ʤʦʜʝʨʥʠʟʠʨʫʝʪʩʷ, ʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ, ʠ ʩʝʛʦʜʥʷ ʤʳ ʤʦʞʝʤ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʣʘʥʝʪʳ ʨʘʟʤʝʨʦʤ ʩ 

ɿʝʤʣʶ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʤʳ ʥʘʯʠʥʘʝʤ ʧʦʪʠʭʦʥʴʢʫ ʚʳʷʩʥʷʪʴ, ʝʩʪʴ ʣʠ ʥʘ 

ʥʠʭ ʘʪʤʦʩʬʝʨʘ ʠʣʠ ʚʦʜʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʝ, ʜʘ ʠ 
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ʚʦ ɺʩʝʣʝʥʥʦʡ ʚ ʮʝʣʦʤ, ʧʣʘʥʝʪʥʳʝ ʩʠʩʪʝʤʳ ð ʜʝʣʦ ʦʙʳʯʥʦʝ ʠ ʟʝʤʣʝʧʦʜʦʙʥʳʭ[70] ʧʣʘʥʝʪ ʥʘ 

ʟʝʤʣʝʧʦʜʦʙʥʳʭ ʦʨʙʠʪʘʭ ʚʦʢʨʫʛ ʩʦʣʥʮʝʧʦʜʦʙʥʳʭ ʟʚʝʟʜ, ʭʦʪʷ ʠʭ ʜʦʣʷ ʠ ʥʝʚʝʣʠʢʘ, ʥʘʩʯʠʪʳʚʘʶʪʩʷ 

ʤʠʣʣʠʘʨʜʳ. 

*** 
ʇʦʤʠʤʦ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʩʫʱʝʩʪʚʫʝʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʝʩʷʪʦʢ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʦʙʥʘʨʫʞʝʥʠʷ 

ʵʢʟʦʧʣʘʥʝʪ. ʆʜʠʥ ʠʟ ʥʠʭ ð ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ: ʥʘʧʨʘʚʣʷʝʰʴ ʦʯʝʥʴ ʤʦʱʥʳʡ 

ʪʝʣʝʩʢʦʧ ʥʘ ʟʚʝʟʜʫ ʠ ʚʳʩʤʘʪʨʠʚʘʝʰʴ ʧʣʘʥʝʪʫ. ʕʪʦ ʥʝ ʪʘʢ ʧʨʦʩʪʦ ð ʚʩʝ ʨʘʚʥʦ ʢʘʢ ʫʚʠʜʝʪʴ 

ʛʦʨʷʱʫʶ ʩʧʠʯʢʫ ʚ ʩʚʝʪʝ ʧʨʦʞʝʢʪʦʨʘ, ʥʦ ʭʠʪʨʦʫʤʥʳʝ ʪʝʭʥʠʢʠ ʤʘʩʢʠʨʦʚʘʥʠʷ, ʧʨʠʟʚʘʥʥʳʝ 

ʠʩʢʣʶʯʠʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʩʚʝʪ ʟʚʝʟʜʳ, ʧʦʟʚʦʣʷʶʪ ʠʥʦʛʜʘ ʵʪʦ ʩʜʝʣʘʪʴ. ʉʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʩʧʦʩʦʙ ʦʙʥʘʨʫʞʠʪʴ ʵʢʟʦʧʣʘʥʝʪʫ ð ʵʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʪʨʘʥʟʠʪʥʳʡ ʤʝʪʦʜ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʧʣʘʥʝʪʘ, ʧʨʦʭʦʜʷ ʧʦ ʜʠʩʢʫ ʟʚʝʟʜʳ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʝʤʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ), ʙʣʦʢʠʨʫʝʪ ʥʝʢʦʪʦʨʫʶ 

(ʥʝʙʦʣʴʰʫʶ) ʯʘʩʪʴ ʝʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. ʇʨʦʭʦʞʜʝʥʠʝ (ʪʨʘʥʟʠʪ) ʧʣʘʥʝʪʳ ʩʦʟʜʘʝʪ ʥʘ ʢʨʠʚʦʡ 

ʙʣʝʩʢʘ ʟʚʝʟʜʳ ʭʘʨʘʢʪʝʨʥʫʶ ʣʦʞʙʠʥʢʫ. ʂʦʥʝʯʥʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʵʢʟʦʧʣʘʥʝʪ ʚʨʷʜ ʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʦ 

ʥʘʩʪʦʣʴʢʦ ʫʜʦʙʥʦ ʜʣʷ ʥʘʩ, ʥʦ ʜʦʣʷ ʪʝʭ, ʢʦʪʦʨʳʝ ʚʩʝ ʞʝ ʧʨʦʭʦʜʷʪ ʧʦ ʜʠʩʢʫ ʩʚʦʝʡ ʟʚʝʟʜʳ, 

ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ, ʯʪʦʙʳ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʧʦʠʩʢʫ ʵʢʟʦʧʣʘʥʝʪ ʠʤʝʣ ʩʤʳʩʣ. 

ʈʠʩʫʥʦʢ ʥʠʞʝ ð ʫʧʨʦʱʝʥʥʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʢ ʪʨʘʥʟʠʪʥʦʤʫ ʤʝʪʦʜʫ. ʅʘʯʠʥʘʷ ʧʨʦʭʦʞʜʝʥʠʝ, 

ʧʣʘʥʝʪʘ ʧʦʩʪʝʧʝʥʥʦ ʙʣʦʢʠʨʫʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʜʦʣʶ ʠʟʣʫʯʝʥʠʷ ʟʚʝʟʜʳ. ʂʘʢ ʪʦʣʴʢʦ ʜʠʩʢ 

ʧʣʘʥʝʪʳ ʮʝʣʠʢʦʤ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʠʩʢʝ ʟʚʝʟʜʳ, ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʠ ʦʩʪʘʝʪʩʷ 

ʧʨʠʤʝʨʥʦ ʧʦʩʪʦʷʥʥʳʤ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʣʘʥʝʪʘ ʥʝ ʧʦʜʦʡʜʝʪ ʚʧʣʦʪʥʫʶ ʢ ʜʨʫʛʦʤʫ ʢʨʘʶ ʩʚʝʪʠʣʘ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʧʣʘʥʝʪʘ ʧʦʢʠʜʘʝʪ ʜʠʩʢ ʟʚʝʟʜʳ, ʝʝ ʚʠʜʠʤʳʡ ʙʣʝʩʢ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʧʨʝʞʥʝʤʫ 

ʫʨʦʚʥʶ. ʅʘ ʧʨʘʢʪʠʢʝ ʟʚʝʟʜʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʢʨʘʷʤ ʜʠʩʢʘ ʢʘʞʝʪʩʷ ʤʝʥʝʝ ʷʨʢʦʡ, ʘ ʯʘʩʪʴ ʩʚʝʪʘ 

ʤʦʞʝʪ ʦʙʦʛʥʫʪʴ ʧʣʘʥʝʪʫ, ʝʩʣʠ ʫ ʥʝʝ ʝʩʪʴ ʘʪʤʦʩʬʝʨʘ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʳʝ ʤʦʜʝʣʠ ʫʯʠʪʳʚʘʶʪ ʵʪʠ 

ʵʬʬʝʢʪʳ ʠ ʢʦʨʨʝʢʪʠʨʫʶʪ ʨʝʟʫʣʴʪʘʪ. ʅʘ ʨʠʩʫʥʢʝ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ XO-1 ʚ ʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʤʦʞʥʦ ʚʠʜʝʪʴ ʢʘʢ ʨʝʘʣʴʥʫʶ ʢʨʠʚʫʶ ʙʣʝʩʢʘ (ʪʦʯʢʠ) ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʵʢʟʦʧʣʘʥʝʪʳXO-1b ʧʦ 

ʜʠʩʢʫ ʟʚʝʟʜʳ XO-1, ʪʘʢ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ). 

 
ʊʨʘʥʟʠʪʥʳʡ ʤʝʪʦʜ ʧʨʠ ʪʱʘʪʝʣʴʥʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʤʝʨʝ, ʤʘʩʩʝ ʠ ʦʨʙʠʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʧʣʘʥʝʪʳ. ʀʥʦʛʜʘ ʦʥ ʩʦʦʙʱʘʝʪ ʥʘʤ ʪʘʢʞʝ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʝʝ ʘʪʤʦʩʬʝʨʳ; ʝʛʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʩʨʘʚʥʠʚ ʩʧʝʢʪʨ ʟʚʝʟʜ rʩʦ ʩʚʝʪʦʤ, 

ʦʪʨʘʞʝʥʥʳʤ ʦʪ ʧʣʘʥʝʪʳ. 
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*** 
NASA ʚʳʙʨʘʣʦ ʜʣʷ ʩʚʦʝʛʦ ʪʝʣʝʩʢʦʧʘ Kepler ð ʬʦʪʦʤʝʪʨʘ, ʠʟʤʝʨʷʶʱʝʛʦ ʫʨʦʚʝʥʴ ʙʣʝʩʢʘ ʟʚʝʟʜ 

ʩ ʥʝʦʙʳʯʘʡʥʦʡ ʪʦʯʥʦʩʪʴʶ, ð ʠʤʝʥʥʦ ʪʨʘʥʟʠʪʥʳʡ ʤʝʪʦʜ. Kepler, ʟʘʧʫʱʝʥʥʳʡ ʚ 2009 ʛʦʜʫ, 

ʦʪʩʣʝʞʠʚʘʣ ʙʣʝʩʢ ʙʦʣʝʝ ʯʝʤ 145 000 ʟʚʝʟʜ ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʢʝ ʥʘ ʛʨʘʥʠʮʝ ʩʦʟʚʝʟʜʠʡ ʃʝʙʝʜʷ, 

ʃʠʨʳ ʠ ɼʨʘʢʦʥʘ. ʅʘʙʣʶʜʘʪʴ ʟʘ ʥʠʤʠ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʪʨʠ ʩ ʧʦʣʦʚʠʥʦʡ ʛʦʜʘ, ʥʦ 

ʤʘʭʦʚʠʢʠ ʘʧʧʘʨʘʪʘ, ʧʨʠʟʚʘʥʥʳʝ ʫʜʝʨʞʠʚʘʪʴ ʝʛʦ ʦʨʠʝʥʪʘʮʠʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʘʯʘʣʠ ʦʪʢʘʟʳʚʘʪʴ. 

ɺ 2013 ʛʦʜʫ ʧʨʦʛʨʘʤʤʫ ʨʘʙʦʪʳ ʘʧʧʘʨʘʪʘ ʠʟʤʝʥʠʣʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥ, ʭʦʪʷ ʠ ʧʦʪʝʨʷʚ 

ʯʘʩʪʴ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʦ-ʧʨʝʞʥʝʤʫ ʤʦʛ ʧʨʦʚʦʜʠʪʴ ʧʦʣʝʟʥʳʝ ʥʘʫʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ. 

ʇʝʨʚʘʷ ʵʢʟʦʧʣʘʥʝʪʘ, ʦʙʥʘʨʫʞʝʥʥʘʷ Kepler ʚ 2010 ʛʦʜʫ, ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʂʝʧʣʝʨ-4b. ɿʚʝʟʜʘ, 

ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ ʦʙʨʘʱʘʝʪʩʷ ʵʪʘ ʧʣʘʥʝʪʘ, ʦʙʦʟʥʘʯʘʝʪʩʷ ʂʝʧʣʝʨ-4 ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1800 

ʩʚʝʪʦʚʳʭ ʣʝʪ ʦʪ ʥʘʩ ʚ ʩʦʟʚʝʟʜʠʠ ɼʨʘʢʦʥʘ; ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʥʘ ʘʥʘʣʦʛʠʯʥʘ ʉʦʣʥʮʫ, ʥʦ 

ʥʝʤʥʦʛʦ ʢʨʫʧʥʝʝ. ʇʣʘʥʝʪʘ ʨʘʟʤʝʨʦʤ ʠ ʤʘʩʩʦʡ ʩʭʦʞʘ ʩ ʅʝʧʪʫʥʦʤ, ʥʦ ʝʝ ʦʨʙʠʪʘ ʧʨʦʭʦʜʠʪ ʥʘʤʥʦʛʦ 

ʙʣʠʞʝ ʢ ʟʚʝʟʜʝ. ʇʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʵʪʦʡ ʧʣʘʥʝʪʳ ʩʦʩʪʘʚʣʷʝʪ 3,21 ʩʫʪʦʢ, ʘ ʨʘʜʠʫʩ ʦʨʙʠʪʳ ð 0,05 

ʘ.ʝ., ʦʢʦʣʦ 1/8 ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʄʝʨʢʫʨʠʷ ʜʦ ʉʦʣʥʮʘ. ʆʨʙʠʪʘ ʟʘʤʝʪʥʦ ʚʳʪʷʥʫʪʘ ʠ ʠʤʝʝʪ 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʦʢʦʣʦ 0,25. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ ʮʘʨʠʪ ʥʝʚʳʥʦʩʠʤʳʡ ʞʘʨ ʚ 1700 K. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʣʦʭʦ ʨʘʙʦʪʘʶʱʠʝ ʤʘʭʦʚʠʢʠ, Kepler ʦʙʥʘʨʫʞʠʣ 1013 ʧʣʘʥʝʪ ʫ 440 ʟʚʝʟʜ ʧʣʶʩ 

3199 ʢʘʥʜʠʜʘʪʦʚ ʚ ʧʣʘʥʝʪʳ, ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʧʨʠʨʦʜʫ ʢʦʪʦʨʳʭ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʫʩʪʘʥʦʚʠʪʴ. 

ʂʨʫʧʥʳʝ ʧʣʘʥʝʪʳ ʣʝʛʯʝ ʟʘʤʝʪʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʦʥʠ ʙʣʦʢʠʨʫʶʪ ʙʦʣʴʰʝ ʩʚʝʪʘ, ʪʘʢ 

ʯʪʦ ʩʨʝʜʠ ʦʪʢʨʳʪʳʭ Kepler ʵʢʟʦʧʣʘʥʝʪ ʦʥʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʠʨʝ, ʯʝʤ ʚ ʨʝʘʣʴʥʦʡ 

ɺʩʝʣʝʥʥʦʡ. ɼʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ, ʧʨʘʚʜʘ, ʵʪʦʪ ʵʬʬʝʢʪ ʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ. Kepler ʥʘʰʝʣ 

ʜʦʩʪʘʪʦʯʥʦ ʵʢʟʦʧʣʘʥʝʪ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʮʝʥʠʪʴ ʯʠʩʣʦ ʧʣʘʥʝʪ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʝ. ɺ 2013 ʛʦʜʫ NASA ʦʙʲʷʚʠʣʦ, ʯʪʦ 

ɻʘʣʘʢʪʠʢʘ, ʚʝʨʦʷʪʥʦ, ʩʦʜʝʨʞʠʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 40 ʤʠʣʣʠʘʨʜʦʚ ʵʢʟʦʧʣʘʥʝʪ ʟʝʤʥʦʛʦ ʨʘʟʤʝʨʘ ʥʘ 



142 

ʟʝʤʣʝʧʦʜʦʙʥʳʭ ʦʨʙʠʪʘʭ ʦʢʦʣʦ ʩʦʣʥʮʝʧʦʜʦʙʥʳʭ ʟʚʝʟʜ ʠ ʢʨʘʩʥʳʭ ʢʘʨʣʠʢʦʚ. ɽʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ 

ɿʝʤʣʷ ʜʘʣʝʢʦ ʥʝ ʫʥʠʢʘʣʴʥʘ. 

ɺ ʢʘʪʘʣʦʛʝ ʦʨʙʠʪ ʠ ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤ ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʤʥʦʞʝʩʪʚʝ ʩʠʩʪʝʤ, ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʧʦʭʦʞʠʭ, ʥʘ ʧʝʨʚʳʭ ʚʟʛʣʷʜ, ʥʘ ʥʘʰʫ ʉʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ. ɺ ʥʠʭ ʨʝʜʢʦ ʜʝʡʩʪʚʫʶʪ ʧʨʦʩʪʳʝ ʠ 

ʘʢʢʫʨʘʪʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʨʦʜʝ ʟʘʢʦʥʘ ʊʠʮʠʫʩʘ ð ɹʦʜʝ. ɸʩʪʨʦʥʦʤʳ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ 

ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʧʨʝʤʫʜʨʦʩʪʷʭ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʘʥʘʪʦʤʠʠ ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤ. ɺ 2008 ʛʦʜʫ ʕʜʚʘʨʜ 

ʊʦʤʤʟ, ʉʦʢʦ ʄʘʮʫʤʫʨʘ ʠ ʌʨʝʜʝʨʠʢ ʈʵʡʟʠʦ ʧʦʩʪʨʦʠʣʠ ʯʠʩʣʝʥʥʫʶ ʤʦʜʝʣʴ ʘʢʢʨʝʮʠʠ ʧʣʘʥʝʪ ʚ 

ʧʨʦʪʦʧʣʘʥʝʪʥʳʭ ʜʠʩʢʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʳ, ʧʦʜʦʙʥʳʝ ʥʘʰʝʡ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ, ʧʦʩʢʦʣʴʢʫ ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʩʥʦʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʜʠʩʢ, ʧʦʜʭʦʜʷʪ ʦʧʘʩʥʦ ʙʣʠʟʢʦ ʢ ʛʨʘʥʠ, ʟʘ ʢʦʪʦʨʦʡ ʧʣʘʥʝʪʳ ʚʦʚʩʝ 

ʥʝ ʬʦʨʤʠʨʫʶʪʩʷ. ɻʠʛʘʥʪʩʢʠʝ ʧʣʘʥʝʪʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʤʥʦʛʦ ʯʘʱʝ. ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʪʦʧʣʘʥʝʪʥʦʛʦ ʜʠʩʢʘ ʥʘʰʘ ʩʠʩʪʝʤʘ, ʝʩʣʠ ʤʦʞʥʦ ʪʘʢ ʩʢʘʟʘʪʴ, ʙʘʣʘʥʩʠʨʫʝʪ ʥʘ ʛʨʘʥʠ ʢʘʪʘʩʪʨʦʬʳ. 

ʆʜʥʘʢʦ ʙʘʟʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʧʨʠʣʦʞʠʤʳ ʠ ʢ ʥʠʤ ʪʦʞʝ: ʚ ʯʘʩʪʥʦʩʪʠ, ʨʝʯʴ ʠʜʝʪ ʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʨʙʠʪʘʣʴʥʳʭ ʨʝʟʦʥʘʥʩʦʚ. ʂ ʧʨʠʤʝʨʫ, ʩʠʩʪʝʤʳ ʟʚʝʟʜ ʂʝʧʣʝʨ-25, ʂʝʧʣʝʨ-27, 

ʂʝʧʣʝʨ-30, ʂʝʧʣʝʨ-31 ʠ ʂʝʧʣʝʨ-33 ʠʤʝʶʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʧʦ ʜʚʝ ʧʣʘʥʝʪʳ ʚ ʨʝʟʦʥʘʥʩʝ 2:1. ɼʣʷ 

ʩʠʩʪʝʤ ʂʝʧʣʝʨ-23, ʂʝʧʣʝʨ-24, ʂʝʧʣʝʨ-28 ʠ ʂʝʧʣʝʨ-32 ʠʟʚʝʩʪʥʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʧʦ ʜʚʝ ʧʣʘʥʝʪʳ ʚ 

ʨʝʟʦʥʘʥʩʝ 3:2. 

*** 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʭʦʪʥʠʢʠ ʟʘ ʧʣʘʥʝʪʘʤʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪ ʩʚʦʠ ʤʝʪʦʜʠʢʠ ʢ ʧʦʠʩʢʫ ʜʨʫʛʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʟʦʣʫʥ ʠ ʵʢʟʦʘʩʪʝʨʦʠʜʦʚ, ʩʧʦʩʦʙʥʳʭ ʜʘʚʘʪʴ 

ʢʨʦʭʦʪʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʧʘʜʠʥʢʠ ʥʘ ʢʨʠʚʳʭ ʙʣʝʩʢʘ, ʧʨʠʯʝʤ ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʦʙʨʘʟʦʤ. ɼʵʚʠʜ 

ʂʠʧʧʠʥʛ ʧʨʠ ʧʦʤʦʱʠ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘ ʟʘʥʦʚʦ ʧʨʦʚʝʨʷʝʪ ʜʘʥʥʳʝ Kepler ʧʦ 57 ʵʢʟʦʧʣʘʥʝʪʥʳʤ 

ʩʠʩʪʝʤʘʤ, ʚʳʠʩʢʠʚʘʷ ʫʢʘʟʘʥʠʷ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʵʢʟʦʣʫʥ. ʈʝʥʝ ʕʣʣʝ ʧʨʦʚʝʣ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, 

ʩʯʠʪʘʷ, ʯʪʦ ʫ ʵʢʟʦʧʣʘʥʝʪʳʨʘʟʤʝʨʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʢʨʫʧʥʝʝ ʖʧʠʪʝʨʘ (ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʦʙʳʯʥʦ) 

ʤʦʛʣʘ ʙʳ ʙʳʪʴ ʣʫʥʘ ʨʘʟʤʝʨʦʤ ʩ ʄʘʨʩ, ʠ ʚ ʧʨʠʥʮʠʧʝ Kepler ʙʳʣ ʙʳ ʩʧʦʩʦʙʝʥ ʟʘʤʝʪʠʪʴ ʵʪʦ. ʀʦ, 

ʩʧʫʪʥʠʢ ʖʧʠʪʝʨʘ, ʚʳʟʳʚʘʝʪ ʨʘʜʠʦʚʩʧʣʝʩʢʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʧʣʘʥʝʪʳ, ʠ 

ʧʦʜʦʙʥʦʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʛʜʝ ʫʛʦʜʥʦ, ʧʦʵʪʦʤʫ ʍʦʘʢʠʥ ʅʦʡʦʣʘ ʟʘʥʷʪ ʧʦʠʩʢʘʤʠ ʵʢʟʦʣʫʥʥʳʭ 

ʨʘʜʠʦʩʠʛʥʘʣʦʚ. ʂʦʛʜʘ ʚ 2019 ʛʦʜʫ ʙʫʜʝʪ ʟʘʧʫʱʝʥ ʂʦʩʤʠʯʝʩʢʠʡ ʪʝʣʝʩʢʦʧ ʠʤʝʥʠ ɼʞʝʡʤʩʘ ɺʝʙʙʘ 

ð ʧʨʝʝʤʥʠʢ ʂʦʩʤʠʯʝʩʢʦʛʦ ʪʝʣʝʩʢʦʧʘ ʠʤʝʥʠ ʍʘʙʙʣʘ, ð ʦʥ, ʚʦʟʤʦʞʥʦ, ʩʤʦʞʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʫʚʠʜʝʪʴ ʢʘʢʫʶ-ʥʠʙʫʜʴ ʵʢʟʦʣʫʥʫ. 

ʄʠʭʘʵʣʴ ʍʠʧʧʢʝ ʠ ɼʘʥʠʵʣʴ ɸʥʛʝʨʭʘʫʟʝʥ ʦʭʦʪʷʪʩʷ ʥʘ ʵʢʟʦʪʨʦʷʥʮʝʚ. ʅʘʧʦʤʥʶ, ʯʪʦ ʪʨʦʷʥʩʢʠʡ 

ʘʩʪʝʨʦʠʜ ʩʣʝʜʫʝʪ ʟʘ ʧʣʘʥʝʪʦʡ ʧʨʠʤʝʨʥʦ ʧʦ ʪʦʡ ʞʝ ʦʨʙʠʪʝ, ʦʙʛʦʥʷʷ ʝʝ ʥʘ 60Á ʠʣʠ ʥʘ ʩʪʦʣʴʢʦ ʞʝ 

ʦʪʩʪʘʚʘʷ, ʧʦʵʪʦʤʫ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʜʠʩʢʘ ʟʚʝʟʜʳ ʦʥ ʜʘʝʪ ʩʦʙʩʪʚʝʥʥʦʝ ʢʨʦʭʦʪʥʦʝ ʩʥʠʞʝʥʠʝ 

ʙʣʝʩʢʘ ð ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʚʘʣʴʯʠʢ ʥʘ ʢʨʠʚʦʡ ʙʣʝʩʢʘ. ɺʦʦʙʱʝ-ʪʦ ʘʩʪʨʦʥʦʤʳ ʜʘʚʥʦ ʠʱʫʪ ʪʘʢʠʝ 

ʵʬʬʝʢʪʳ, ʥʦ ʧʦʢʘ ʥʠʯʝʛʦ ʥʝ ʥʘʰʣʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʘʙʳʤʠ. ɺʤʝʩʪʦ 

ʵʪʦʛʦ ʍʠʧʧʢʝ ʠ ɸʥʛʝʨʭʘʫʟʝʥ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ð ʧʨʠʤʝʨʥʦ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ 

ʦʥʠ ʙʨʦʜʠʣʠ ʧʦ ʟʘʧʦʚʝʜʥʠʢʫ ʠ ʩʯʠʪʘʣʠ ʣʴʚʠʥʳʝ ʩʣʝʜʳ. ʇʦ ʩʣʝʜʘʤ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʢʘʢʠʝ ʠʤʝʥʥʦ 

ʣʴʚʳ ʟʜʝʩʴ ʧʨʦʭʦʜʠʣʠ, ʥʦ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ ʤʥʦʛʦ ʚ ʵʪʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʣʴʚʦʚ. ʇʳʪʘʷʩʴ ʫʩʠʣʠʪʴ 

ʩʠʛʥʘʣʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʟʦʪʨʦʷʥʮʘʤʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʣʦʞʠʣʠ ʧʦʯʪʠ ʤʠʣʣʠʦʥ ʢʨʠʚʳʭ ʙʣʝʩʢʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʦʥʠ ʧʦʣʫʯʠʣʠ ʩʣʘʙʳʝ ʧʨʦʚʘʣʳ ʩʠʛʥʘʣʘ ʚ ʪʨʦʷʥʩʢʠʭ ʪʦʯʢʘʭ, ʥʦ ʧʨʦʚʘʣʳ ʵʪʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳ. ʃʠʰʴ ʝʩʣʠ ʩʣʦʞʠʪʴ ʛʨʘʬʠʢʠ ʧʦʧʦʣʘʤ, ʪʘʢ ʯʪʦʙʳ ʧʦʟʠʮʠʠ ʚʧʝʨʝʜʠ 

ʧʣʘʥʝʪʳ ʠ ʧʦʟʘʜʠ ʥʝʝ ʥʘ ʨʘʚʥʳʭ ʫʛʣʦʚʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʩʦʚʧʘʣʠ, ʪʦ ʥʘ 60Á (ʧʣʶʩ ʠ ʤʠʥʫʩ ʚʤʝʩʪʝ) 

ʧʦʣʫʯʠʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʧʨʦʚʘʣ. 
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ʆʙʱʝʧʨʠʥʷʪʦʝ ʚ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʫ ʜʘʣʝʢʠʭ ʟʚʝʟʜ ʯʘʩʪʦ 

ʠʤʝʶʪʩʷ ʧʣʘʥʝʪʳ, ʢʘʢ ʝʛʦ ʥʠ ʚʳʩʤʝʠʚʘʣʠ, ʦʢʘʟʘʣʦʩʴ ʘʙʩʦʣʶʪʥʦ ʚʝʨʥʳʤ. ɸ ʢʘʢ ʥʘʩʯʝʪ ʜʨʫʛʦʛʦ 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʵʪʠʤ ʪʠʧʠʯʥʦʛʦ ʩʶʞʝʪʘ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʠ ð ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʘʟʫʤʥʳʭ 

ʠʥʦʧʣʘʥʝʪʥʳʭ[71] ʬʦʨʤ ʞʠʟʥʠ? ʕʪʦ ʢʫʜʘ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʚʦʧʨʦʩ, ʥʦ ʦʧʷʪʴ ʞʝ, ʙʳʣʦ ʙʳ ʩʪʨʘʥʥʦ, 

ʝʩʣʠ ʙʳ ɺʩʝʣʝʥʥʘʷ ʩ ʢʚʠʥʪʠʣʣʠʦʥʘʤʠ ʧʣʘʥʝʪ ʫʤʫʜʨʠʣʘʩʴ ʧʦʨʦʜʠʪʴ ʨʦʚʥʦ ʦʜʥʫ ʧʣʘʥʝʪʫ ʩ 

ʨʘʟʫʤʥʦʡ ʞʠʟʥʴʶ ʥʘ ʥʝʡ. ʉʣʠʰʢʦʤ ʤʥʦʛʦ ʬʘʢʪʦʨʦʚ ʜʦʣʞʥʳ ʩʦʡʪʠʩʴ ʚ ʪʦʯʥʦʩʪʠ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ 

ʥʘʰ ʤʠʨ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚ ʩʚʦʝʤ ʨʦʜʝ. 

ɺ 1959 ʛʦʜʫ ɼʞʫʟʝʧʧʝ ʂʦʢʢʦʥʠ ʠ ʌʠʣʠʧ ʄʦʨʨʠʩʦʥ ʦʧʫʙʣʠʢʦʚʘʣʠ ʚ 

ʞʫʨʥʘʣʝ Nature ʧʨʦʚʦʢʘʮʠʦʥʥʫʶ ʩʪʘʪʴʶ çɺ ʧʦʠʩʢʘʭ ʤʝʞʟʚʝʟʜʥʳʭ ʩʠʛʥʘʣʦʚè. ɸʚʪʦʨʳ ʫʢʘʟʘʣʠ, 

ʯʪʦ ʨʘʜʠʦʪʝʣʝʩʢʦʧʳ ʫʞʝ ʩʪʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ, ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʨʘʜʠʦʩʦʦʙʱʝʥʠʝ ʦʪ 

ʠʥʦʧʣʘʥʝʪʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. ʆʥʠ ʧʨʝʜʧʦʣʦʞʠʣʠ ʪʘʢʞʝ, ʯʪʦ ʠʥʦʧʣʘʥʝʪʷʥʝ ʚʳʙʨʘʣʠ ʙʳ ʜʣʷ ʩʚʷʟʠ ʩ 

ʥʘʤʠ ʩʘʤʫʶ ʟʘʤʝʪʥʫʶ ʯʘʩʪʦʪʫ: 1420 ʄɻʮ, ʣʠʥʠʶ HI ʚ ʩʧʝʢʪʨʝ ʚʦʜʦʨʦʜʘ. ʕʪʦ ʦʩʦʙʘʷ ʯʘʩʪʦʪʘ, 

ʧʦʪʦʤʫ ʯʪʦ ʚʦʜʦʨʦʜ ð ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʚʦ ɺʩʝʣʝʥʥʦʡ. 

ʈʘʜʠʦʘʩʪʨʦʥʦʤ ʌʨʵʥʢ ɼʨʝʡʢ, ʨʝʰʠʚ ʧʨʦʚʝʨʠʪʴ ʠʜʝʶ ʂʦʢʢʦʥʠ ʠ ʄʦʨʨʠʩʦʥʘ, ʠʥʠʮʠʠʨʦʚʘʣ 

ʧʨʦʝʢʪ Ozma, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʙʳʣ ʧʦʠʩʢ ʪʘʢʠʭ ʩʠʛʥʘʣʦʚ ʩ ʙʣʠʟʣʝʞʘʱʠʭ ʟʚʝʟʜ Ů ʕʨʠʜʘʥʘ 

ʠ Ű ʂʠʪʘ. ʆʙʥʘʨʫʞʠʪʴ ʥʠʯʝʛʦ ʥʝ ʫʜʘʣʦʩʴ, ʥʦ ʚ 1961 ʛʦʜʫ ɼʨʝʡʢ ʦʨʛʘʥʠʟʦʚʘʣ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ 

çʧʦʠʩʢʫ ʚʥʝʟʝʤʥʦʛʦ ʨʘʟʫʤʘè SETI (Search for Extra-Terrestrial Intelligence). ʅʘ ʪʦʡ ʚʩʪʨʝʯʝ ʦʥ 

ʟʘʧʠʩʘʣ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʯʠʩʣʦ ʠʥʦʧʣʘʥʝʪʥʳʭ ʮʠʚʠʣʠʟʘʮʠʡ ʚ ʥʘʰʝʡ 

ɻʘʣʘʢʪʠʢʝ, ʩʧʦʩʦʙʥʳʭ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʷʟʴ ʧʦ ʨʘʜʠʦ, ʚʳʨʘʞʘʣʦʩʴ ʚ ʚʠʜʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʝʤʠ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʚʝʟʜ, ʜʦʣʷ ʧʣʘʥʝʪ, ʥʘ 

ʢʦʪʦʨʳʭ ʨʘʟʚʠʚʘʝʪʩʷ ʞʠʟʥʴ, ʠ ʩʨʝʜʥʝʝ ʚʨʝʤʷ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ʪʠʧʠʯʥʘʷ ʮʠʚʠʣʠʟʘʮʠʷ 

ʩʧʦʩʦʙʥʘ ʧʝʨʝʜʘʚʘʪʴ ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʜʠʦʩʠʛʥʘʣʳ. 

ʋʨʘʚʥʝʥʠʝ ɼʨʝʡʢʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʦʛʦ, ʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʫʝʪ ʩʧʦʩʦʙʥʳʭ ʢ 

ʢʦʥʪʘʢʪʫ ʠʥʦʧʣʘʥʝʪʥʳʭ ʮʠʚʠʣʠʟʘʮʠʡ, ʥʦ ʥʘʤʝʨʝʥʠʝ ɼʨʝʡʢʘ ʩʦʩʪʦʷʣʦ ʚʦʚʩʝ ʥʝ ʚ ʵʪʦʤ. ʆʥ 

ʧʳʪʘʣʩʷ ʚʳʜʝʣʠʪʴ ʚʘʞʥʝʡʰʠʝ ʬʘʢʪʦʨʳ, ʥʘ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʫʯʝʥʳʤ. ʋ ʝʛʦ 

ʫʨʘʚʥʝʥʠʷ ʝʩʪʴ ʥʝʜʦʩʪʘʪʢʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʚʦʩʧʨʠʥʠʤʘʪʴ ʝʛʦ ʙʫʢʚʘʣʴʥʦ, ʥʦ ʨʘʟʤʳʰʣʝʥʠʷ ʥʘʜ 

ʥʠʤ ʧʦʤʦʛʘʶʪ ʦʩʦʟʥʘʪʴ, ʯʪʦ ʠʥʦʧʣʘʥʝʪʥʳʝ ʮʠʚʠʣʠʟʘʮʠʠ ʠ ʧʨʘʚʜʘ ʚʦʟʤʦʞʥʳ ʠ ʯʪʦ ʤʳ ʚ 

ʧʨʠʥʮʠʧʝ ʤʦʛʣʠ ʙʳ ʚ ʦʜʠʥ ʧʨʝʢʨʘʩʥʳʡ ʤʦʤʝʥʪ ʧʨʠʥʷʪʴ ʠʭ ʩʠʛʥʘʣʳ. ʅʘ ʩʤʝʥʫ ʧʨʦʝʢʪʫ Ozma 

ʧʨʠʰʝʣ ʧʨʦʝʢʪ SETI, ʢʦʪʦʨʳʡ ʟʘʧʫʩʪʠʣʠ ʚ 1984 ʛʦʜʫ ʊʦʤʘʩ ʇʠʨʩʦʥ ʠ ɼʞʠʣʣ ʊʘʨʪʝʨ; ʧʦ ʠʭ 

ʟʘʤʳʩʣʫ, ʵʪʦʪ ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʙʳʣ ʚʦʟʛʣʘʚʠʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʠʥʦʧʣʘʥʝʪʥʳʭ ʩʦʦʙʱʝʥʠʡ. 

ʋʨʘʚʥʝʥʠʝ ɼʨʝʡʢʘ ʥʝ ʩʣʠʰʢʦʤ ʧʨʘʢʪʠʯʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʢ ʦʰʠʙʢʘʤ. ɼʘʞʝ 

ʩʣʦʚʦ çʧʣʘʥʝʪʳè ʚ ʥʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʟʣʠʰʥʝ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ, ʢʘʢ ʤʳ ʚʩʢʦʨʝ ʫʚʠʜʠʤ. ʀ ʩʣʦʚʦ 

çʨʘʜʠʦè ʪʦʞʝ. ʆʞʠʜʘʪʴ, ʯʪʦ ʠʥʦʧʣʘʥʝʪʷʥʝ ʧʦʧʳʪʘʶʪʩʷ ʚʦʡʪʠ ʚ ʢʦʥʪʘʢʪ ʩ ʥʘʤʠ ʧʨʠ ʧʦʤʦʱʠ 

ʚʳʰʝʜʰʝʡ ʠʟ ʤʦʜʳ ʪʝʭʥʦʣʦʛʠʠ ʨʘʜʠʦʩʚʷʟʠ, ʩʪʦʣʴ ʞʝ ʙʝʩʩʤʳʩʣʝʥʥʦ, ʢʘʢ ʠ ʞʜʘʪʴ ʦʪ ʥʠʭ ʜʳʤʦʚʳʭ 
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ʩʠʛʥʘʣʦʚ. ɽʱʝ ʙʦʣʝʝ ʩʦʤʥʠʪʝʣʴʥʘ ʠʜʝʷ ʦ ʪʦʤ, ʯʪʦ ʤʳ ʦʙʷʟʘʪʝʣʴʥʦ ʨʘʩʧʦʟʥʘʝʤ ʚ ʠʭ ʩʦʦʙʱʝʥʠʷʭ 

ʠʤʝʥʥʦ ʩʦʦʙʱʝʥʠʷ. ʉ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʰʠʭ ʩʦʙʩʪʚʝʥʥʳʭ 

ʩʠʛʥʘʣʦʚ, ʜʘʞʝ ʧʝʨʝʜʘʚʘʝʤʳʭ ʯʝʨʝʟ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ, ʧʦʜʚʝʨʛʘʝʪʩʷ ʮʠʬʨʦʚʦʤʫ 

ʰʠʬʨʦʚʘʥʠʶ; ʮʝʣʴ ð ʩʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʫʩʪʨʘʥʠʪʴ ʦʰʠʙʢʠ, ʚʳʟʚʘʥʥʳʝ ʚʥʝʰʥʠʤʠ ʧʦʤʝʭʘʤʠ. 

ʀʥʦʧʣʘʥʝʪʷʥʝ, ʧʦ ʣʦʛʠʢʝ ʚʝʱʝʡ, ʜʦʣʞʥʳ ʧʦʩʪʫʧʘʪʴ ʘʥʘʣʦʛʠʯʥʦ. ɺ 2000 ʛʦʜʫ ʄʘʡʢʣ ʃʘʭʤʘʥʥ, 

ʄʘʨʢ ʅʴʶʤʝʥ ʠ ʂʨʠʩ ʄʫʨ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦ ʟʘʰʠʬʨʦʚʘʥʥʳʝ ʩʦʦʙʱʝʥʠʷ ʚʳʛʣʷʜʷʪ ʚ 

ʪʦʯʥʦʩʪʠ ʪʘʢ ʞʝ, ʢʘʢ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʯʝʨʥʦʛʦ ʪʝʣʘ. ɽʛʦ ʩʧʝʢʪʨ ʘʥʘʣʦʛʠʯʝʥ ʩʧʝʢʪʨʫ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʝʧʨʦʟʨʘʯʥʦʛʦ ʠ ʥʝʦʪʨʘʞʘʶʱʝʛʦ ʪʝʣʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʠʭ ʩʪʘʪʴʷ ʥʘʟʳʚʘʣʘʩʴ çʃʶʙʦʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʚʠʥʫʪʦʝ ʩʦʦʙʱʝʥʠʝ 

ʥʝʦʪʣʠʯʠʤʦ ʦʪ ʰʫʤʘè. 

*** 
ʈʘʟʫʤ ʮʝʣʠʪ ʚʳʩʦʢʦ. ʈʘʟʫʤʥʘʷ ʞʠʟʥʴ, ʜʘʞʝ ʠʥʦʧʣʘʥʝʪʥʘʷ, ʜʦʣʞʥʘ ʥʝʧʨʝʤʝʥʥʦ ʤʝʥʷʪʴ 

ʧʨʘʚʠʣʘ ʠʛʨʳ ʠ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ. 

ʆʮʝʥʠʚʘʷ ʰʘʥʩʳ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠʥʦʧʣʘʥʝʪʥʦʡ ʞʠʟʥʠ, ʦʯʝʥʴ ʣʝʛʢʦ ʧʦʧʘʩʪʴ ʚ ʣʦʚʫʰʢʫ, 

ʨʝʰʠʚ, ʯʪʦ ʠʜʝʘʣʴʥʳʤ ʤʝʩʪʦʤ ʜʣʷ ʠʥʦʧʣʘʥʝʪʷʥ ʜʦʣʞʥʘ ʙʳʪʴ ʧʣʘʥʝʪʘ, ʚʦ ʚʩʝʤ ʧʦʜʦʙʥʘʷ ɿʝʤʣʝ, 

ð ʧʨʠʤʝʨʥʦ ʪʘʢʦʛʦ ʞʝ ʨʘʟʤʝʨʘ, ʥʘ ʩʭʦʞʝʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʩʭʦʞʝʛʦ ʩ ʥʘʰʠʤ ʩʚʝʪʠʣʘ, ʩ 

ʧʦʚʝʨʭʥʦʩʪʴʶ, ʩʦʩʪʦʷʱʝʡ ʯʘʩʪʠʯʥʦ ʠʟ ʢʘʤʥʷ, ʯʘʩʪʠʯʥʦ ʠʟ ʞʠʜʢʦʡ ʚʦʜʳ (ʢʘʢ ʫ ʥʘʩ), ʠ 

ʢʠʩʣʦʨʦʜʦʤ ʚ ʘʪʤʦʩʬʝʨʝ (ʦʧʷʪʴ ʞʝ ʢʘʢ ʫ ʥʘʩ). ɼʘ, ɿʝʤʣʷ ð ʝʜʠʥʩʪʚʝʥʥʘʷ ʦʙʠʪʘʝʤʘʷ ʧʣʘʥʝʪʘ, 

ʢʦʪʦʨʫʶ ʤʳ ʟʥʘʝʤ, ʥʦ ʤʳ ʚʝʜʴ ʪʦʣʴʢʦ ʥʝʜʘʚʥʦ ʥʘʯʘʣʠ ʧʦʠʩʢ. ʋ ʥʘʩ, ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʤʠʨʳ ʢʘʞʫʪʩʷ ʧʫʩʪʳʥʥʳʤʠ ʠ ʥʝʛʦʩʪʝʧʨʠʠʤʥʳʤʠ, ʭʦʪʷ, ʢʘʢ ʤʳ ʝʱʝ ʫʚʠʜʠʤ, ʩ ʪʘʢʠʤʠ 

ʚʳʚʦʜʘʤʠ ʩʧʝʰʠʪʴ ʥʝ ʩʣʝʜʫʝʪ. ʊʘʢ ʯʪʦ, ʢʘʞʝʪʩʷ, ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʢʘʪʴ ʞʠʟʥʴ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. 

ʐʘʥʩʳ ʥʘ ʪʦ, ʯʪʦ ʞʠʟʥʴ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʛʜʝ-ʪʦ, ʩʠʣʴʥʦ ʧʦʚʳʰʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ: ʞʠʟʥʴ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʪʩʷ ʢ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʫʩʣʦʚʠʷʤ. ɼʘʞʝ ʥʘ ɿʝʤʣʝ 

ʤʳ ʚʠʜʠʤ ʧʦʨʘʟʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʩʪ, ʛʜʝ ʦʙʠʪʘʶʪ ʞʠʚʳʝ ʩʫʱʝʩʪʚʘ: ʦʥʠ ʝʩʪʴ ʠ ʚ ʛʣʫʙʠʥʘʭ 

ʦʢʝʘʥʘ, ʠ ʚʳʩʦʢʦ ʚ ʘʪʤʦʩʬʝʨʝ, ʚ ʙʦʣʦʪʘʭ ʠ ʧʫʩʪʳʥʷʭ, ʚ ʢʠʧʷʱʠʭ ʠʩʪʦʯʥʠʢʘʭ, ʧʦʜ 

ʘʥʪʘʨʢʪʠʯʝʩʢʠʤʠ ʣʴʜʘʤʠ ʠ ʜʘʞʝ ʧʦʜ ʟʝʤʣʝʡ ʥʘ ʪʨʝʭʢʠʣʦʤʝʪʨʦʚʦʡ ʛʣʫʙʠʥʝ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʨʘʟʫʤʥʳʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʥʦʧʣʘʥʝʪʥʳʝ ʬʦʨʤʳ ʞʠʟʥʠ ʤʦʛʫʪ ʦʙʠʪʘʪʴ ʚ ʝʱʝ ʙʦʣʝʝ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʫʩʣʦʚʠʡ. ɺʦʟʤʦʞʥʦ, ʤʳ ʩ ʚʘʤʠ ʥʝ ʩʤʦʛʣʠ ʙʳ ʞʠʪʴ ʪʘʤ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʯʝʣʦʚʝʢ ʠ ʥʘ 

ɿʝʤʣʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʠʪʘʝʤʳʭ ʤʝʩʪ ʥʝ ʚʳʞʠʣ ʙʳ ʙʝʟ ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʤʦʱʠ. ʂʨʠʪʝʨʠʠ 

ʦʙʠʪʘʝʤʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʢʪʦ ʠʤʝʥʥʦ ʪʘʤ ʜʦʣʞʝʥ ʦʙʠʪʘʪʴ. 

ʋ ʥʘʩ ʞʝ ʜʘʞʝ ʪʝʨʤʠʥʦʣʦʛʠʷ ʚʳʜʘʝʪ ʛʣʫʙʦʢʦ ʚʲʝʚʰʠʝʩʷ ʧʨʝʜʫʙʝʞʜʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʙʠʦʣʦʛʠ ʦʪʢʨʳʣʠ ʙʘʢʪʝʨʠʠ, ʩʧʦʩʦʙʥʳʝ ʞʠʪʴ ʚ ʢʠʧʷʱʝʡ ʚʦʜʝ, ʠ ʜʨʫʛʠʝ ʙʘʢʪʝʨʠʠ, ʩʧʦʩʦʙʥʳʝ 

ʚʳʥʦʩʠʪʴ ʦʯʝʥʴ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. ɺʤʝʩʪʝ ʪʝ ʠ ʜʨʫʛʠʝ ʥʘʟʳʚʘʶʪʩʷ ʵʢʩʪʨʝʤʦʬʠʣʘʤʠ ð 

ʩʫʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʣʶʙʷʪ ʢʨʘʡʥʦʩʪʠ. ʀʭ ʯʘʩʪʦ ʦʧʠʩʳʚʘʶʪ ʢʘʢ ʩʫʱʝʩʪʚʘ, ʩ ʥʝʠʤʦʚʝʨʥʳʤ 

ʪʨʫʜʦʤ ʚʳʞʠʚʘʶʱʠʝ ʚʦ ʚʨʘʞʜʝʙʥʦʡ ʩʨʝʜʝ ʠ ʧʦʩʪʦʷʥʥʦ ʙʘʣʘʥʩʠʨʫʶʱʠʝ ʥʘ ʛʨʘʥʠ ʚʳʤʠʨʘʥʠʷ, ʥʦ 

ʚ ʨʝʘʣʴʥʦʩʪʠ ʦʥʠ ʧʨʝʢʨʘʩʥʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʩʚʦʝʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʠ, ʙʫʜʫʯʠ ʧʝʨʝʥʝʩʝʥʥʳʤʠ ʚ 

ʥʘʰʫ, ʥʝʧʨʝʤʝʥʥʦ ʧʦʛʠʙʣʠ ʙʳ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʥʠʤʠ ʥʘʩ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʵʢʩʪʨʝʤʦʬʠʣʘʤʠ. 

ɺʩʷ ʞʠʟʥʴ ʥʘ ɿʝʤʣʝ ʚʟʘʠʤʦʩʚʷʟʘʥʘ; ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʦʥʘ ʚʩʷ ʨʘʟʚʠʣʘʩʴ ʠʟ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʧʝʨʚʠʯʥʦʡ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɺ ʵʪʦʤ ʢʘʯʝʩʪʚʝ çʞʠʟʥʴ ʥʘ ɿʝʤʣʝè ʚʦ ʚʩʝʤ ʝʝ ʙʦʛʘʪʝʡʰʝʤ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʩʚʦʜʠʪʩʷ ʢ ʝʜʠʥʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʦʯʢʝ. ʇʨʠʥʮʠʧ ʂʦʧʝʨʥʠʢʘ ʛʣʘʩʠʪ, 

ʯʪʦ ʥʠ ʚ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʫʱʝʩʪʚʘʭ, ʥʠ ʚ ʩʨʝʜʝ ʠʭ ʦʙʠʪʘʥʠʷ ʥʝʪ ʥʠʯʝʛʦ ʵʢʩʪʨʝʤʘʣʴʥʦ ʦʩʦʙʝʥʥʦʛʦ. 

ɽʩʣʠ ʪʘʢ, ʥʘʰʘ ʧʣʘʥʝʪʘ ʚʨʷʜ ʣʠ ʦʢʘʞʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ, ʥʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ ʪʘʢʞʝ, ʯʪʦ ʦʥʘ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʦʢʘʟʘʪʴʩʷ ʪʠʧʠʯʥʦʡ. ɹʠʦʭʠʤʠʢʠ ʧʦʣʫʯʠʣʠ ʥʝʤʘʣʦ ʥʝʦʙʳʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʤʦʣʝʢʫʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʦʩʥʦʚʫ ʟʝʤʥʦʡ ʛʝʥʝʪʠʢʠ, ð ʵʪʦ ɼʅʂ, ʈʅʂ, ʘʤʠʥʦʢʠʩʣʦʪʳ, 

ʙʝʣʢʠ, ð ʢʦʛʜʘ ʧʦʧʳʪʘʣʠʩʴ ʚʳʷʩʥʠʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʥʘ ɿʝʤʣʝ ʤʦʣʝʢʫʣʳ 

ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʘʙʦʪʘʶʱʠʤ ʚʘʨʠʘʥʪʦʤ. (ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʵʪʦ ʥʝ ʪʘʢ.) ɼʣʷ ʨʝʰʝʥʠʷ 

ʧʦʜʦʙʥʳʭ ʚʦʧʨʦʩʦʚ ʯʘʩʪʦ ʧʨʠʚʣʝʢʘʝʪʩʷ, ʧʦʤʠʤʦ ʙʠʦʣʦʛʠʠ, ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʧʦʩʢʦʣʴʢʫ ʤʳ ʥʝ ʤʦʞʝʤ ʙʳʪʴ ʫʚʝʨʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʙʠʦʣʦʛʠʷ ʦʢʘʞʝʪʩʷ ʪʘʢʦʡ ʞʝ, 

ʢʘʢ ʟʜʝʩʴ. ʆʥʘ ʤʦʞʝʪ ʩʪʨʦʠʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʜʨʫʛʦʡ ʭʠʤʠʠ ʠʣʠ ʚʦʦʙʱʝ ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ 

ʭʠʤʠʠ, ʥʝ ʠʤʝʷ ʤʦʣʝʢʫʣʷʨʥʦʡ ʦʩʥʦʚʳ. 

ʉʜʝʣʘʚ ʪʘʢʫʶ ʦʛʦʚʦʨʢʫ, ʚʝʩʴʤʘ ʨʘʟʫʤʥʦ ʙʫʜʝʪ ʥʘʯʘʪʴ ʩ ʝʜʠʥʩʪʚʝʥʥʦʡ ʜʦʩʪʫʧʥʦʡ ʥʘʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʦʯʢʠ, ʥʝ ʟʘʙʳʚʘʷ, ʦʜʥʘʢʦ, ʯʪʦ ʵʪʦ ʣʠʰʴ ʧʝʨʚʳʡ ʰʘʛ ʢ ʙʦʣʝʝ ʵʢʟʦʪʠʯʝʩʢʠʤ 
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ʚʘʨʠʘʥʪʘʤ. ʕʪʦ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʦʜʥʦʡ ʠʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʮʝʣʝʡ ʦʭʦʪʥʠʢʦʚ ʟʘ 

ʧʣʘʥʝʪʘʤʠ ð ʥʘʡʪʠ ʟʝʤʣʝʧʦʜʦʙʥʫʶ ʧʣʘʥʝʪʫ. 

ɺ ʘʩʪʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʨʫʛʘʭ ʤʥʦʛʦ ʩʧʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚʦʢʨʫʛ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʟʦʥʳ 

ʦʙʠʪʘʝʤʦʩʪʠ ʚʦʢʨʫʛ ʟʚʝʟʜʳ. ʇʦʜ ʟʦʥʦʡ ʦʙʠʪʘʝʤʦʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʚʦʚʩʝ ʥʝ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ 

ʨʝʘʣʴʥʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʦʙʠʪʘʝʤʦʡ. ʕʪʦ ʧʨʦʩʪʦ ʪʘ ʦʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʢʨʫʛ ʟʚʝʟʜʳ, ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʥʘ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʧʣʘʥʝʪʝ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ ʘʪʤʦʩʬʝʨʳ ʤʦʛʣʘ ʙʳ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʞʠʜʢʘʷ ʚʦʜʘ. ʉʪʦʠʪ ʧʦʜʦʡʪʠ ʢ ʟʚʝʟʜʝ ʧʦʙʣʠʞʝ ð ʠ ʚʦʜʘ ʚʩʢʠʧʠʪ ʠ ʠʩʧʘʨʠʪʩʷ; 

ʩʪʦʠʪ ʦʪʦʜʚʠʥʫʪʴʩʷ ð ʠ ʦʥʘ ʟʘʤʝʨʟʥʝʪ ʠ ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʣʝʜ. ɺ ʧʨʦʤʝʞʫʪʢʝ ʞʝ ʪʝʤʧʝʨʘʪʫʨʘ çʚ 

ʩʘʤʳʡ ʨʘʟè, ʠ ʧʦʥʷʪʥʦ, ʯʪʦ ʵʪʘ ʦʙʣʘʩʪʴ ʧʦʣʫʯʠʣʘ ʥʝʦʬʠʮʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ çʟʦʥʘ ɿʣʘʪʦʚʣʘʩʢʠè 

ʠʣʠ çʟʦʥʘ ʞʠʟʥʠè. 

ɺ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʦʙʠʪʘʝʤʘʷ ʟʦʥʘ ʣʝʞʠʪ ʛʜʝ-ʪʦ ʤʝʞʜʫ 0,73 ʠ 3 ʘ.ʝ. ʦʪ ʉʦʣʥʮʘ ð ʦ ʪʦʯʥʳʭ 

ʝʝ ʛʨʘʥʠʮʘʭ ʫʯʝʥʳʝ ʩʧʦʨʷʪ. ɺʝʥʝʨʘ ʩʣʝʛʢʘ ʢʘʩʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠʮʳ ʵʪʦʡ ʟʦʥʳ, ʘ ʚʥʝʰʥʷʷ ʝʝ 

ʛʨʘʥʠʮʘ ʜʦʭʦʜʠʪ ʘʞ ʜʦ ʎʝʨʝʨʳ, ʪʘʢ ʯʪʦ ʠ ɿʝʤʣʷ, ʠ ʄʘʨʩ ʩʚʦʙʦʜʥʦ ʧʦʧʘʜʘʶʪ ʚʥʫʪʨʴ. ʊʘʢ ʯʪʦ çʚ 

ʧʨʠʥʮʠʧʝè ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ɺʝʥʝʨʳ, ʠ ʄʘʨʩʘ ʤʦʛʣʘ ʙʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʞʠʜʢʘʷ ʚʦʜʘ. ʅʘ 

ʧʨʘʢʪʠʢʝ, ʧʨʘʚʜʘ, ʚʩʝ ʩʣʦʞʥʝʝ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɺʝʥʝʨʳ ʩʦʩʪʘʚʣʷʝʪ 462 ÁC 

ð ʭʚʘʪʠʪ, ʯʪʦʙʳ ʨʘʩʧʣʘʚʠʪʴ ʩʚʠʥʝʮ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʥʘ ɺʝʥʝʨʝ ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ ʚʳʰʝʣ 

ʠʟ-ʧʦʜ ʢʦʥʪʨʦʣʷ ʠ ʝʝ ʘʪʤʦʩʬʝʨʘ ʩʪʘʣʘ ʥʘʩʪʦʷʱʝʡ ʣʦʚʫʰʢʦʡ ʜʣʷ ʪʝʧʣʘ. ʅʘʡʪʠ ʪʘʤ ʞʠʜʢʫʶ ʚʦʜʫ, 

ʤʷʛʢʦ ʛʦʚʦʨʷ, ʰʘʥʩʦʚ ʥʝʤʥʦʛʦ. ʅʘ ʄʘʨʩʝ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ ʤʠʥʫʩ 63 ÁC, ʪʘʢ ʯʪʦ 

ʚʩʝʛʜʘ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʚʦʜʘ ʪʘʤ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʣʴʜʘ. ʆʜʥʘʢʦ ʚ 2015 ʛʦʜʫ ʚʳʷʩʥʠʣʦʩʴ, 

ʯʪʦ ʤʘʨʩʠʘʥʩʢʠʤ ʣʝʪʦʤ ʥʝʢʦʪʦʨʦʝ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʴʜʘ ʚʩʝ ʞʝ ʪʘʝʪ, ʧʨʦʩʘʯʠʚʘʷʩʴ ʚʥʠʟ ʧʦ 

ʩʢʣʦʥʘʤ ʥʝʢʦʪʦʨʳʭ ʢʨʘʪʝʨʦʚ. ʋʯʝʥʳʝ ʠ ʨʘʥʴʰʝ ʧʦʜʦʟʨʝʚʘʣʠ ʵʪʦ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʩʢʣʦʥʘʭ ʚʠʜʥʳ 

ʪʝʤʥʳʝ ʧʦʣʦʩʳ, ʥʦ ʨʝʰʘʶʱʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʣʝʪʦʤ, ʢʦʛʜʘ ʵʪʠ ʧʦʣʦʩʳ 

ʫʜʣʠʥʷʶʪʩʷ, ʛʠʜʨʘʪʠʨʦʚʘʥʥʳʭ ʩʦʣʝʡ. ɺʝʨʦʷʪʥʦ, ʦʢʦʣʦ 3,8 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʄʘʨʩʘ ʙʳʣʦ ʧʦʣʥʦ ʚʦʜʳ, ʥʦ ʟʘʪʝʤ ʦʥ ʧʦʪʝʨʷʣ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʚʦʝʡ ʘʪʤʦʩʬʝʨʳ, ʢʦʪʦʨʫʶ 

ʫʥʝʩʣʦ ʩʦʣʥʝʯʥʳʤ ʚʝʪʨʦʤ ʧʦʩʣʝ ʦʩʣʘʙʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʣʘʥʝʪʳ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʦʜʘ 

ʯʘʩʪʠʯʥʦ ʠʩʧʘʨʠʣʘʩʴ, ʯʘʩʪʠʯʥʦ ʟʘʤʝʨʟʣʘ. ʆʥʘ ʠ ʩʝʛʦʜʥʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʝʙʳʚʘʝʪ ʚ ʵʪʦʤ 

ʩʦʩʪʦʷʥʠʠ. 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʝʣʘ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʨʠʪʝʨʠʡ. ʂʦʥʮʝʧʮʠʷ ʟʦʥʳ 

ʦʙʠʪʘʝʤʦʩʪʠ ʜʘʝʪ ʧʨʦʩʪʦʝ ʠ ʧʦʥʷʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʠʩʢʘ, ʥʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ 

ʞʝʩʪʢʠʤʠ. ɾʠʜʢʘʷ ʚʦʜʘ ʥʝ ʦʙʷʟʘʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʥʫʪʨʠ ʟʦʥʳ ʦʙʠʪʘʝʤʦʩʪʠ ʠ ʚʧʦʣʥʝ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ. ʇʣʘʥʝʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʙʣʠʟʢʦ ʢ ʟʚʝʟʜʝ, ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʩʣʠʰʢʦʤ ʛʦʨʷʯʝʡ ʟʦʥʝ, ʥʦ ʝʩʣʠ ʦʥʘ ʩʦʩʪʦʠʪ ʩʦ ʩʚʦʝʡ ʟʚʝʟʜʦʡ ʚ ʩʧʠʥ-ʦʨʙʠʪʘʣʴʥʦʤ ʨʝʟʦʥʘʥʩʝ 1:1, 

ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʚʩʝʛʜʘ ʦʙʨʘʱʝʥʘ ʢ ʟʚʝʟʜʝ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʪʦʨʦʥʦʡ ð ʠ ʪʦʛʜʘ ʥʘ ʵʪʦʡ 
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ʩʪʦʨʦʥʝ ʦʯʝʥʴ ʞʘʨʢʦ, ʘ ʥʘ ʜʨʫʛʦʡ ð ʯʨʝʟʚʳʯʘʡʥʦ ʭʦʣʦʜʥʦ. ɺ ʧʨʦʤʝʞʫʪʢʝ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ 

ʧʝʨʝʭʦʜʥʘʷ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʟʦʥʘ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʵʢʚʘʪʦʨʫ. (ʅʘ ʨʘʩʢʘʣʝʥʥʦʤ ʄʝʨʢʫʨʠʠ ʚ 

ʧʦʣʷʨʥʳʭ ʢʨʘʪʝʨʘʭ, ʢʫʜʘ ʥʠʢʦʛʜʘ ʥʝ ʧʨʦʥʠʢʘʶʪ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ, ʝʩʪʴ ʣʝʜ. ʀ ʵʪʘ ʧʣʘʥʝʪʘ ʜʘʞʝ ʥʝ 

ʩʦʩʪʦʠʪ ʩ ʉʦʣʥʮʝʤ ʚ ʨʝʟʦʥʘʥʩʝ 1:1.) ʋ ʧʣʘʥʝʪʳ ʩ ʧʦʢʨʳʪʦʡ ʣʴʜʦʤ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʦʞʝʪ ʙʳʪʴ 

ʢʘʢʦʡ-ʪʦ ʚʥʫʪʨʝʥʥʠʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ð ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʫ ɿʝʤʣʠ ʞʝ ʦʥ ʝʩʪʴ, ð ʢʦʪʦʨʳʡ 

ʨʘʩʧʣʘʚʣʷʝʪ ʯʘʩʪʴ ʣʴʜʘ. ʊʦʣʩʪʘʷ ʘʪʤʦʩʬʝʨʘ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠʣʠ 

ʤʝʪʘʥʘ ʪʦʞʝ ʩʧʦʩʦʙʥʘ ʨʘʟʦʛʨʝʪʴ ʧʣʘʥʝʪʫ. ʅʝʫʩʪʦʡʯʠʚʘʷ ʦʩʴ ʚʨʘʱʝʥʠʷ ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʣʘʥʝʪʝ 

ʦʩʪʘʪʴʩʷ ʪʝʧʣʦʡ ʚʥʝ ʦʙʠʪʘʝʤʦʡ ʟʦʥʳ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʚ ʪʝʧʣʦ. ʇʣʘʥʝʪʘ ʥʘ ʚʳʪʷʥʫʪʦʡ 

ʦʨʙʠʪʝ ʤʦʞʝʪ ʟʘʧʘʩʘʪʴ ʵʥʝʨʛʠʶ ʚʙʣʠʟʠ ʟʚʝʟʜʳ ʠ ʚʳʩʚʦʙʦʞʜʘʪʴ ʝʝ, ʦʪʜʘʣʷʷʩʴ, ʜʘʞʝ ʝʩʣʠ ʚ 

ʩʨʝʜʥʝʤ ʦʥʘ ʠ ʥʝ ʙʫʜʝʪ ʧʦʧʘʜʘʪʴ ʚ ʦʙʠʪʘʝʤʫʶ ʟʦʥʫ. ɺʙʣʠʟʠ ʢʨʘʩʥʦʛʦ ʢʘʨʣʠʢʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ 

ʧʣʘʥʝʪʘ ʩ ʪʦʣʩʪʦʡ ʦʙʣʘʯʥʦʡ ʘʪʤʦʩʬʝʨʦʡ, ʧʦʤʦʛʘʶʱʝʡ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʪʝʧʣʦ. 

ɺ 2013 ʛʦʜʫ ʪʝʣʝʩʢʦʧ Kepler ʥʘʰʝʣ ʜʚʝ ʵʢʟʦʧʣʘʥʝʪʳ, ʧʦʭʦʞʠʝ ʥʘ ɿʝʤʣʶ ʩʠʣʴʥʝʝ ʚʩʝʭ 

ʦʪʢʨʳʪʳʭ ʥʘ ʪʦʪ ʤʦʤʝʥʪ. ʆʙʝ ʵʪʠ ʧʣʘʥʝʪʳ ʦʙʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʟʚʝʟʜʳ ʂʝʧʣʝʨ-62 

ʚ ʩʦʟʚʝʟʜʠʠ ʃʠʨʳ ʠ ʦʙʦʟʥʘʯʘʶʪʩʷ ʂʝʧʣʝʨ-62e ʠ ʂʝʧʣʝʨ-62f. ʆʙʝ ʦʥʠ ʧʦ ʜʠʘʤʝʪʨʫ ʧʨʠʤʝʨʥʦ ʥʘ 

50% ʙʦʣʴʰʝ ɿʝʤʣʠ ʠ, ʚʦʟʤʦʞʥʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʫʧʝʨʟʝʤʣʠ ð ʢʘʤʝʥʥʳʝ ʪʝʣʘ 

ʪʷʞʝʣʝʝ ɿʝʤʣʠ, ʥʦ ʥʝ ʪʘʢʠʝ ʤʘʩʩʠʚʥʳʝ, ʢʘʢ ʅʝʧʪʫʥ. ʀʣʠ, ʚʦʟʤʦʞʥʦ, ʦʥʠ ʩʦʩʪʦʷʪ ʠʟ 

ʩʧʨʝʩʩʦʚʘʥʥʦʛʦ ʣʴʜʘ. ʕʪʠ ʧʣʘʥʝʪʳ ʫʚʝʨʝʥʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʟʦʥʝ ʞʠʟʥʠ ʟʚʝʟʜʳ ʂʝʧʣʝʨ-62, ʪʘʢ 

ʯʪʦ ʧʨʠ ʧʦʜʭʦʜʷʱʠʭ ʫʩʣʦʚʠʷʭ (ʪʘʢʠʭ ʢʘʢ ʩʭʦʞʘʷ ʩ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʘ) ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʛʣʘ 

ʙʳ ʙʳʪʴ ʞʠʜʢʘʷ ʚʦʜʘ. 

ɺ ʥʘʯʘʣʝ 2015 ʛʦʜʘ NASA ʦʙʲʷʚʠʣʦ ʦʙ ʦʪʢʨʳʪʠʠ ʜʚʫʭ ʥʦʚʳʭ ʵʢʟʦʧʣʘʥʝʪ, ʝʱʝ ʙʦʣʴʰʝ 

ʧʦʭʦʞʠʭ ʥʘ ɿʝʤʣʶ. ʂʝʧʣʝʨ 438b ʥʘ 12% ʙʦʣʴʰʝ ɿʝʤʣʠ ʠ ʧʦʣʫʯʘʝʪ ʥʘ 40% ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʦʪ 

ʩʚʦʝʡ ʟʚʝʟʜʳ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʦʪ ʥʘʩ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 479 ʩʚʝʪʦʚʳʭ ʣʝʪ. ʂʝʧʣʝʨ 442b ʥʘ 30% 

ʢʨʫʧʥʝʝ ɿʝʤʣʠ ʠ ʧʦʣʫʯʘʝʪ ʥʘ 30% ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ; ʜʦ ʝʝ ʟʚʝʟʜʳ ʦʪ ʥʘʩ 1292 ʩʚʝʪʦʚʳʭ ʛʦʜʘ. ʀʭ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʚʦʟʤʦʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʣʝʙʘʥʠʷʤ ʙʣʝʩʢʘ ʟʚʝʟʜ. ɺʤʝʩʪʦ 

ʵʪʦʛʦ ʘʩʪʨʦʥʦʤʳ ʠʩʧʦʣʴʟʫʶʪ ʪʱʘʪʝʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ. ʉʫʜʷ ʧʦ ʨʘʟʤʝʨʫ, ʵʪʦ, ʚʝʨʦʷʪʥʦ, ʢʘʤʝʥʥʳʝ ʧʣʘʥʝʪʳ, ʭʦʪʷ ʠʭ ʤʘʩʩʳ ʥʘʤ ʥʝʠʟʚʝʩʪʥʳ. 

ʅʘʭʦʜʷʪʩʷ ʦʥʠ ʚ ʟʦʥʝ ʦʙʠʪʘʝʤʦʩʪʠ, ʪʘʢ ʯʪʦ ʥʘ ʥʠʭ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʞʠʜʢʘʷ ʚʦʜʘ. 

ʉʨʝʜʠ ʜʨʫʛʠʭ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʵʢʟʦʧʣʘʥʝʪ, ʧʦʭʦʞʠʭ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʘ ɿʝʤʣʶ, 

ɻʣʠʟʝ 667Cc ʠ 832c, ʘ ʪʘʢʞʝ ʂʝʧʣʝʨ 62e, 452b ʠ 283ʩ. ʇʦʢʘ ʥʝʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʢʘʥʜʠʜʘʪ ʚ 

ʧʣʘʥʝʪʳ ʦʪ Kepler KOI-3010.01 ʪʦʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʟʝʤʥʦʤʫ ʢʣʘʩʩʫ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ. ʄʠʨʦʚ, 

ʧʦʜʦʙʥʳʭ ʥʘʰʝʤʫ, ʤʥʦʛʦ ð ʠ ʥʝʜʘʣʝʢʦ, ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʤʝʨʢʘʤ, ʥʦ ʜʣʷ ʪʝʭʥʠʢʠ ʩʝʛʦʜʥʷʰʥʝʛʦ 

ʜʥʷ ʠʣʠ ʧʨʝʜʩʪʘʚʠʤʦʛʦ ʙʫʜʫʱʝʛʦ ʦʥʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʜʦʩʪʠʞʠʤʳ. 

ʇʠʪʝʨ ɹʝʭʨʫʟʠ ʠ ʄʦʣʣʠ ʇʠʧʣʟ ʧʝʨʝʩʤʦʪʨʝʣʠ ʠ ʟʘʥʦʚʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʠ ʩʪʘʪʠʩʪʠʢʫ 

ʵʢʟʦʧʣʘʥʝʪKepler ʚ ʢʦʥʪʝʢʩʪʝ ʥʘʰʝʛʦ ʟʥʘʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʚʦʟʥʠʢʘʶʪ ʟʚʝʟʜʳ ʚ ʛʘʣʘʢʪʠʢʘʭ; ʦʥʠ 

ʚʳʚʝʣʠ ʬʦʨʤʫʣʫ ʪʦʛʦ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʯʠʩʣʦ ʧʣʘʥʝʪ ʚʦ ɺʩʝʣʝʥʥʦʡ. ɼʦʣʶ 

ʟʝʤʣʝʧʦʜʦʙʥʳʭ ʧʣʘʥʝʪ ʪʦʞʝ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʠʟ ʵʪʦʛʦ ʯʠʩʣʘ. ɼʦʙʘʚʠʚ ʚ ʬʦʨʤʫʣʫ ʥʳʥʝʰʥʠʡ 

ʚʦʟʨʘʩʪ ɺʩʝʣʝʥʥʦʡ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʫʯʠʣʠ ʦʮʝʥʢʫ: ʦʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ 100 ʢʚʘʜʨʠʣʣʠʦʥʦʚ ʟʝʤʣʝʧʦʜʦʙʥʳʭ ʧʣʘʥʝʪ. ʕʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʦ 500 

ʤʣʥ ʧʣʘʥʝʪ ʥʘ ʛʘʣʘʢʪʠʢʫ, ʪʘʢ ʯʪʦ ʚ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʝ, ʚʝʨʦʷʪʥʦ, ʠʤʝʝʪʩʷ ʧʦʣʤʠʣʣʠʘʨʜʘ ʧʣʘʥʝʪ, 

ʦʯʝʥʴ ʧʦʭʦʞʠʭ ʥʘ ʥʘʰʫ. 

ʌʦʢʫʩ ʚʥʠʤʘʥʠʷ ʘʩʪʨʦʙʠʦʣʦʛʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʤʝʱʘʝʪʩʷ ʦʪ ʙʫʢʚʘʣʴʥʦ ʟʝʤʣʝʧʦʜʦʙʥʳʭ 

ʧʣʘʥʝʪ ʢ ʤʠʨʘʤ ʜʨʫʛʠʭ ʪʠʧʦʚ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʘʟʫʤʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʞʠʟʥʠ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʚʝʣʠ ɼʠʤʠʪʘʨ ʉʘʩʩʝʣʦʚ, ɼʠʘʥʘ ɺʘʣʝʥʩʠʷ ʠ ʈʠʯʘʨʜ 

ʆôʂʦʥʥʝʣʣ, ʩʫʧʝʨʟʝʤʣʠʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʞʠʟʥʠ, ʯʝʤ ʥʘʰʘ ʩʦʙʩʪʚʝʥʥʘʷ 

ʧʣʘʥʝʪʘ. ʇʨʠʯʠʥʘ ð ʚ ʪʝʢʪʦʥʠʢʝ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ. ʅʘ ɿʝʤʣʝ ʜʚʠʞʝʥʠʝ ʤʘʪʝʨʠʢʦʚ ʧʦʤʦʛʘʝʪ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʢʣʠʤʘʪ, ʦʩʫʱʝʩʪʚʣʷʷ ʨʝʮʠʨʢʫʣʷʮʠʶ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʯʝʨʝʟ ʦʢʝʘʥʩʢʦʝ ʜʥʦ, 

ʩʫʙʜʫʢʮʠʶ ʠ ʚʫʣʢʘʥʳ. ʇʨʠ ʩʪʘʙʠʣʴʥʦʤ ʢʣʠʤʘʪʝ ʫ ʚʦʜʳ ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʩʦʭʨʘʥʠʪʴʩʷ ʚ ʞʠʜʢʦʡ 

ʬʦʨʤʝ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʘʝʪ ʞʠʟʥʠ, ʝʩʣʠ ʦʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʚʦʜʝ, ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʥʘ 

ʨʘʟʚʠʪʠʝ. ʊʘʢ ʯʪʦ ʜʨʝʡʬ ʢʦʥʪʠʥʝʥʪʦʚ ʤʦʞʝʪ ʧʦʚʳʰʘʪʴ ʧʨʠʛʦʜʥʦʩʪʴ ʧʣʘʥʝʪʳʜʣʷ ʞʠʟʥʠ. 

ɻʨʫʧʧʘ ʉʘʩʩʝʣʦʚʘ ʦʙʥʘʨʫʞʠʣʘ, ʯʪʦ, ʚʦʧʨʝʢʠ ʦʞʠʜʘʥʠʷʤ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʜʨʝʡʬ, ʚʝʨʦʷʪʥʦ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʦʝ ʷʚʣʝʥʠʝ ʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʙʦʣʝʝ ʢʨʫʧʥʳʭ, ʯʝʤ 

ɿʝʤʣʷ, ʧʣʘʥʝʪʘʭ. ʃʠʪʦʩʬʝʨʥʳʝ ʧʣʠʪʳ ʪʘʤ ʜʦʣʞʥʳ ʙʳʪʴ ʪʦʥʴʰʝ, ʯʝʤ ʟʜʝʩʴ, ʠ ʜʚʠʛʘʪʴʩʷ ʦʥʠ 

ʜʦʣʞʥʳ ʙʳʩʪʨʝʝ. ʊʘʢ ʯʪʦ ʠ ʢʣʠʤʘʪ ʥʘ ʩʫʧʝʨʟʝʤʣʝ, ʧʦ ʠʜʝʝ, ʜʦʣʞʝʥ ʙʳʪʴ ʝʱʝ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ, 

ʯʝʤ ʫ ʥʘʩ, ʯʪʦ ʦʙʣʝʛʯʠʣʦ ʙʳ ʨʘʟʚʠʪʠʝ ʩʣʦʞʥʳʭ ʬʦʨʤ ʞʠʟʥʠ. ɺʝʨʦʷʪʥʦʝ ʦʙʱʝʝ ʯʠʩʣʦ 

ʟʝʤʣʝʧʦʜʦʙʥʳʭ ʧʣʘʥʝʪ ʜʦʚʦʣʴʥʦ ʚʝʣʠʢʦ, ʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ, ʪʘʢʠʝ ʤʠʨʳ ʚʩʪʨʝʯʘʶʪʩʷ 
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ʨʝʜʢʦ. ʆʜʥʘʢʦ ʩʫʧʝʨʟʝʤʝʣʴ ʚʦ ɺʩʝʣʝʥʥʦʡ ʜʦʣʞʥʦ ʙʳʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʪʦ ʩʠʣʴʥʦ ʫʣʫʯʰʘʝʪ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʟʝʤʣʝʧʦʜʦʙʥʦʡ ʞʠʟʥʠ. ʊʘʢ ʯʪʦ ʭʚʘʪʠʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ɿʝʤʣʷ ð çʨʝʜʢʘʷ 

ʧʣʘʥʝʪʘè. ʄʘʣʦ ʪʦʛʦ, ɿʝʤʣʷ ʥʝ ʩʣʠʰʢʦʤ ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʝʢʪʦʥʠʢʠ ʤʘʪʝʨʠʢʦʚʳʭ ʧʣʠʪ, ʦʥʘ 

ʝʜʚʘ-ʝʜʚʘ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʘʤʳʡ ʥʠʞʥʠʡ ʩʝʛʤʝʥʪ ʜʠʘʧʘʟʦʥʘ ʧʦʜʭʦʜʷʱʠʭ ʨʘʟʤʝʨʦʚ. 

ɺʦʪ ʚʘʤ ʠ ɿʣʘʪʦʚʣʘʩʢʘ. 

*** 
ɺʦʟʤʦʞʥʦ, ʞʠʟʥʠ ʚʦʦʙʱʝ ʥʝ ʥʫʞʥʘ ʧʣʘʥʝʪʘ. 

ʅʝ ʩʪʦʠʪ ʪʘʢ ʣʝʛʢʦ ʩʜʘʚʘʪʴʩʷ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʥʘʰʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʟʚʝʟʜʥʦʡ ʩʠʩʪʝʤʝ. 

ʇʦʜʫʤʘʝʤ: ʝʩʣʠ ʞʠʟʥʴ ʚʩʝ ʞʝ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʛʜʝ-ʪʦ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʛʜʝ ʠʤʝʥʥʦ ʝʝ ʤʦʞʥʦ 

ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʙʥʘʨʫʞʠʪʴ? ʅʘʩʢʦʣʴʢʦ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʝʜʠʥʩʪʚʝʥʥʘʷ ʦʙʠʪʘʝʤʘʷ 

ʧʣʘʥʝʪʘ ʚ ʦʙʠʪʘʝʤʦʡ ʟʦʥʝ ʉʦʣʥʮʘ ð ʵʪʦ ɿʝʤʣʷ, ʪʘʢ ʯʪʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʦʪʚʝʪ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ 

ʚʦʧʨʦʩ ʜʦʣʞʝʥ ʙʳʪʴ çʥʠʛʜʝè. ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʤʝʩʪʘ, ʛʜʝ ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʞʠʟʥʴ ð ʚʝʨʦʷʪʥʦ, ʥʝ ʩʣʦʞʥʝʝ ʙʘʢʪʝʨʠʡ, ʥʦ ʚʩʝ ʞʝ ʞʠʟʥʴ, ð ʵʪʦ ɽʚʨʦʧʘ, ɻʘʥʠʤʝʜ, 

ʂʘʣʣʠʩʪʦ, ʊʠʪʘʥ ʠ ʕʥʮʝʣʘʜ. ʅʘ ʢʨʘʡʥʠʡ ʩʣʫʯʘʡ ð ʎʝʨʝʨʘ ʠ ʖʧʠʪʝʨ. 

ʂʘʨʣʠʢʦʚʘʷ ʧʣʘʥʝʪʘ ʎʝʨʝʨʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʝ ʦʙʠʪʘʝʤʦʡ ʟʦʥʳ ʠ ʠʤʝʝʪ 

ʨʘʟʨʝʞʝʥʥʫʶ ʘʪʤʦʩʬʝʨʫ, ʩʦʜʝʨʞʘʱʫʶ ʚʦʜʷʥʦʡ ʧʘʨ. ɸʧʧʘʨʘʪ Dawn ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʣ ʷʨʢʠʝ 

ʪʦʯʢʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥʢʘʭ ʦʜʥʦʛʦ ʠʟ ʢʨʘʪʝʨʦʚ, ʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʩʥʘʯʘʣʘ ʧʨʠʥʷʣʠ ʟʘ ʣʝʜ; 

ʩʝʡʯʘʩ, ʦʜʥʘʢʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʦ ʚʳʭʦʜ ʦʜʥʦʡ ʠʟ ʩʦʣʝʡ ʤʘʛʥʠʷ. ɽʩʣʠ ʙʳ ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʣ 

ʣʝʜ, ʪʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʎʝʨʝʨʘ ʦʙʣʘʜʘʝʪ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʟʝʤʣʝʧʦʜʦʙʥʦʡ ʞʠʟʥʠ, ʭʦʪʷ ʠ ʚ ʟʘʤʝʨʟʰʝʤ ʚʠʜʝ. ʃʝʜ, ʚʝʨʦʷʪʥʦ, ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʥʘ ʙʦʣʴʰʝʡ ʛʣʫʙʠʥʝ. 

ʂʘʨʣ ʉʘʛʘʥ ʧʨʝʜʧʦʣʦʞʠʣ ʚ 1960-ʝ ʛʦʜʳ, ʯʪʦ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʞʠʟʥʴ, ʘ ʤʦʞʝʪ ʙʳʪʴ, ʠ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʧʦʭʦʞʠʝ ʥʘ ʚʦʟʜʫʰʥʳʝ ʰʘʨʳ, ʤʦʛʣʠ ʙʳ ʧʣʘʚʘʪʴ ʚ ʘʪʤʦʩʬʝʨʝ ʖʧʠʪʝʨʘ. 

ɻʣʘʚʥʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʟʜʝʩʴ ð ʪʦ, ʯʪʦ ʫ ʖʧʠʪʝʨʘ ʩʠʣʴʥʘʷ ʨʘʜʠʘʮʠʷ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʠ 

ʦʪʣʠʯʥʦ ʩʝʙʷ ʯʫʚʩʪʚʫʶʪ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ, ʛʜʝ ʪʦʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʨʘʜʠʘʮʠʠ, ʘ ʢʨʦʭʦʪʥʳʝ ʪʠʭʦʭʦʜʢʠ ʚʳʜʝʨʞʠʚʘʶʪ ʪʘʢʠʝ ʫʨʦʚʥʠ ʨʘʜʠʘʮʠʠ ʠ ʪʘʢʠʝ ʚʳʩʦʢʠʝ 

ʠ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʝ ʥʘʩ ʙʳʩʪʨʦ ʫʙʠʣʠ ʙʳ. 

ʆʩʪʘʣʴʥʳʝ ʧʷʪʴ ʪʝʣ, ʢʦʪʦʨʳʝ ʷ ʧʝʨʝʯʠʩʣʠʣ, ʥʝ ʷʚʣʷʶʪʩʷ ʧʣʘʥʝʪʘʤʠ, ʥʠ ʦʙʳʯʥʳʤʠ, ʥʠ 

ʢʘʨʣʠʢʦʚʳʤʠ, ʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʧʫʪʥʠʢʠ ʧʣʘʥʝʪ, ʠʣʠ ʣʫʥʳ, ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʘʣʝʢʦ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʦʙʠʪʘʝʤʦʡ ʟʦʥʳ. ɽʚʨʦʧʘ, ɻʘʥʠʤʝʜ ʠ ʂʘʣʣʠʩʪʦ ð ʩʧʫʪʥʠʢʠ ʖʧʠʪʝʨʘ. ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ 

ʚ ʛʣʘʚʝ 7, ʥʘ ʥʠʭ ʝʩʪʴ ʧʦʜʟʝʤʥʳʝ ʦʢʝʘʥʳ, ʚʦʟʥʠʢʰʠʝ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʧʨʠʣʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʖʧʠʪʝʨʘ ʨʘʟʦʛʨʝʚʘʝʪ ʠʭ ʠ ʧʣʘʚʠʪ ʣʝʜ. ʅʘ ʜʥʝ ʵʪʠʭ ʦʢʝʘʥʦʚ ʚʧʦʣʥʝ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʛʦʨʷʯʠʝ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʢʦʪʦʨʳʝ, ʧʦʜʦʙʥʦ ʟʝʤʥʳʤ ʘʥʘʣʦʛʘʤ (ʪʘʢʠʝ ʠʩʪʦʯʥʠʢʠ ʦʙʥʘʨʫʞʝʥʳ, 

ʢ ʧʨʠʤʝʨʫ, ʚʜʦʣʴ ʉʨʝʜʠʥʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʭʨʝʙʪʘ), ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʧʣʦʭʦʝ ʤʝʩʪʦ ʜʣʷ 

ʞʠʟʥʠ. ʉʨʝʜʠʥʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʧʦʜʚʦʜʥʳʡ ʭʨʝʙʝʪ ð ʵʪʦ ʤʝʩʪʦ, ʛʜʝ ʨʘʩʭʦʜʷʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʧʣʠʪʳ ɿʝʤʣʠ (ʠʭ ʨʘʩʪʘʩʢʠʚʘʝʪ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʚʝʡʝʨ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʭ 

ʚʥʝʰʥʠʝ ʢʨʘʷ ʫʭʦʜʷʪ ʧʦʜ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʧʣʠʪʳ ɽʚʨʦʧʳ ʠ ɸʤʝʨʠʢʠ). ʈʘʩʪʚʦʨ, ʙʦʛʘʪʳʡ 

ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʭʠʤʠʢʘʪʘʤʠ, ʠ ʪʝʧʣʦ ʛʦʨʷʯʠʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʛʘʟʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʣʷ ʪʨʫʙʯʘʪʳʭ ʯʝʨʚʝʡ, ʢʨʝʚʝʪʦʢ ʠ ʜʨʫʛʠʭ ʜʦʚʦʣʴʥʦ 

ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʅʝʢʦʪʦʨʳʝ ʙʠʦʣʦʛʠ-ʵʚʦʣʶʮʠʦʥʠʩʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʞʠʟʥʴ ʥʘ ɿʝʤʣʝ ʚʦʟʥʠʢʣʘ 

ʚʦʟʣʝ ʪʘʢʠʭ ʧʦʜʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɽʩʣʠ ʧʦʣʫʯʘʝʪʩʷ ʟʜʝʩʴ, ʧʦʯʝʤʫ ʥʝ ʤʦʛʣʦ ʧʦʣʫʯʠʪʴʩʷ ʥʘ 

ɽʚʨʦʧʝ? 

*** 
ʉʣʝʜʫʶʱʠʤ ʚ ʦʯʝʨʝʜʠ ʩʪʦʠʪ ʩʘʤʘʷ ʟʘʛʘʜʦʯʥʘʷ ʣʫʥʘ ʠʟ ʚʩʝʭ ð ʩʧʫʪʥʠʢ ʉʘʪʫʨʥʘ ʊʠʪʘʥ. ɽʛʦ 

ʜʠʘʤʝʪʨ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʙʦʣʴʰʝ ʜʠʘʤʝʪʨʘ ʃʫʥʳ, ʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʩʝʭ ʧʨʦʯʠʭ ʣʫʥ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ, ʥʘ ʥʝʤ ʠʤʝʝʪʩʷ ʧʣʦʪʥʘʷ ʘʪʤʦʩʬʝʨʘ. ʊʝʣʦ ʊʠʪʘʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʠʟ ʢʘʤʥʷ ʠ 

ʚʦʜʷʥʦʛʦ ʣʴʜʘ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 95 K (ʤʠʥʫʩ 180 ÁC). ɸʧʧʘʨʘʪ 

Cassini ʚʳʷʩʥʠʣ, ʯʪʦ ʥʘ ʥʝʤ ʝʩʪʴ ʦʟʝʨʘ ʠ ʨʝʢʠ ʠʟ ʞʠʜʢʦʛʦ ʤʝʪʘʥʘ ʠ ʵʪʘʥʘ (ʥʘ ɿʝʤʣʝ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʵʪʦ ʛʘʟʦʦʙʨʘʟʥʳʝ ʚʝʱʝʩʪʚʘ). ʆʩʥʦʚʫ ʝʛʦ ʘʪʤʦʩʬʝʨʳ (98,4%) ʩʦʩʪʘʚʣʷʝʪ 

ʘʟʦʪ, ʝʱʝ ʪʘʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʝʪʘʥ (1,2%), ʚʦʜʦʨʦʜ (0,2%) ʠ ʩʣʝʜʳ ʜʨʫʛʠʭ ʛʘʟʦʚ, ʪʘʢʠʭ ʢʘʢ ʵʪʘʥ, 

ʘʮʝʪʠʣʝʥ, ʧʨʦʧʘʥ, ʩʠʥʠʣʴʥʘʷ ʢʠʩʣʦʪʘ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʫʛʘʨʥʳʡ ʛʘʟ, ʘʨʛʦʥ ʠ ʛʝʣʠʡ. 

ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʤʦʣʝʢʫʣ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʦʨʛʘʥʠʯʝʩʢʠʭ, ʪʦ ʝʩʪʴ ʦʩʥʦʚʘʥʳ ʥʘ ʫʛʣʝʨʦʜʝ, ʘ 

ʥʝʢʦʪʦʨʳʝ ʢ ʪʦʤʫ ʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʛʣʝʚʦʜʦʨʦʜʳ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʦʟʥʠʢʘʶʪ ʦʥʠ, ʢʦʛʜʘ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʉʦʣʥʮʘ ʨʘʟʨʫʰʘʝʪ ʤʦʣʝʢʫʣʳ ʤʝʪʘʥʘ, ʧʦʨʦʞʜʘʷ ʛʫʩʪʦʡ ʦʨʘʥʞʝʚʳʡ 
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ʩʤʦʛ. ʕʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʟʘʛʘʜʢʘ, ʧʦʪʦʤʫ ʯʪʦ ʚʩʝʛʦ ʟʘ 50 ʤʣʥ ʣʝʪ ʚʝʩʴ ʤʝʪʘʥ ʚ ʘʪʤʦʩʬʝʨʝ ʜʦʣʞʝʥ 

ʙʳʣ ʙʳ ʨʘʟʣʦʞʠʪʴʩʷ, ʘ ʦʥ ʠ ʥʳʥʝ ʪʘʤ. ɼʦʣʞʥʦ ʙʳʪʴ, ʝʛʦ ʟʘʧʘʩ ʚ ʘʪʤʦʩʬʝʨʝ ʧʦʧʦʣʥʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʯʝʛʦ-ʪʦ. ʃʠʙʦ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʳʩʚʦʙʦʞʜʘʝʪ ʤʝʪʘʥ ʠʟ ʢʘʢʦʛʦ-ʪʦ ʦʙʰʠʨʥʦʛʦ 

ʧʦʜʟʝʤʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʪʘʥ ʧʨʦʠʟʚʦʜʠʪ ʢʘʢʦʡ-ʪʦ ʵʢʟʦʪʠʯʝʩʢʠʡ, 

ʚʝʨʦʷʪʥʦ ʧʨʠʤʠʪʠʚʥʳʡ, ʦʨʛʘʥʠʟʤ. ʅʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʪʤʦʩʬʝʨʳ ð 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʧʨʠʟʥʘʢ ʞʠʟʥʠ; ʦʯʝʚʠʜʥʳʡ ʧʨʠʤʝʨ ð ʢʠʩʣʦʨʦʜ ɿʝʤʣʠ, ʢʦʪʦʨʳʡ ʜʘʚʥʦ ʠʩʯʝʟ ʙʳ, 

ʝʩʣʠ ʙʳ ʥʝ ʬʦʪʦʩʠʥʪʝʟ ʨʘʩʪʝʥʠʡ. 

ɽʩʣʠ ʥʘ ʊʠʪʘʥʝ ʠ ʧʨʘʚʜʘ ʝʩʪʴ ʞʠʟʥʴ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʥʦʡ ʦʪ ʞʠʟʥʠ ʥʘ 

ɿʝʤʣʝ. ɺʝʜʴ ʠʩʪʠʥʥʳʡ ʩʤʳʩʣ ʩʢʘʟʢʠ ʧʨʦ ɿʣʘʪʦʚʣʘʩʢʫ ʥʝ ʚ ʪʦʤ, ʯʪʦ ʝʡ ʥʫʞʥʦ, ʯʪʦʙʳ ʚʩʝ 

ʧʦʜʭʦʜʠʣʦ ʝʡ çʚ ʩʘʤʳʡ ʨʘʟè, ʘ ʚ ʪʦʤ, ʯʪʦ ʄʘʤʝ ʄʝʜʚʝʜʠʮʝ ʠ ʇʘʧʝ ʄʝʜʚʝʜʶ ʥʫʞʥʦ ʙʳʣʦ ʪʦ, ʯʪʦ 

ʧʦʜʭʦʜʠʪ ʠʤ, ʠ ʦʥʦ ʙʳʣʦ ʜʨʫʛʦʝ. ʀʤʝʥʥʦ ʧʦʟʠʮʠʷ ʤʝʜʚʝʜʝʡ ʩʪʘʚʠʪ ʧʝʨʝʜ ʥʘʤʠ ʩʘʤʳʝ ʠʥʪʝʨʝʩʥʳʝ 

ʠ ʚʘʞʥʳʝ ʥʘʫʯʥʳʝ ʚʦʧʨʦʩʳ. ʅʘ ʊʠʪʘʥʝ ʥʝʪ ʞʠʜʢʦʡ ʚʦʜʳ, ʥʦ ʝʩʪʴ ʣʝʜʷʥʘʷ ʛʘʣʴʢʘ. ʅʝʨʝʜʢʦ 

ʘʧʨʠʦʨʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʞʠʜʢʘʷ ʚʦʜʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʞʠʟʥʠ, ʥʦ ʘʩʪʨʦʙʠʦʣʦʛʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ 

ʧʨʠʥʮʠʧʝ ʞʠʟʥʝʧʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʙʝʟ ʚʦʜʳ. ʊʠʪʘʥʠʘʥʩʢʠʝ ʦʨʛʘʥʠʟʤʳ 

ʤʦʛʣʠ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢʫʶ-ʥʠʙʫʜʴ ʜʨʫʛʫʶ ʞʠʜʢʦʩʪʴ ʜʣʷ ʜʦʩʪʘʚʢʠ ʚʘʞʥʳʭ ʤʦʣʝʢʫʣ ʧʦ ʚʩʝʤʫ 

ʪʝʣʫ. ɺ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʞʠʜʢʠʡ ʵʪʘʥ ʠʣʠ ʞʠʜʢʠʡ ʤʝʪʘʥ: ʪʦ 

ʠ ʜʨʫʛʦʝ ʩʧʦʩʦʙʥʦ ʨʘʩʪʚʦʨʷʪʴ ʚ ʩʝʙʝ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. ɻʠʧʦʪʝʪʠʯʝʩʢʠʡ 

ʪʠʪʘʥʠʘʥʝʮ ʤʦʛ ʙʳ ʧʦʣʫʯʘʪʴ ʵʥʝʨʛʠʶ ʠʟ ʚʦʜʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʨʝʘʛʠʨʦʚʘʣ ʙʳ ʩ ʘʮʝʪʠʣʝʥʦʤ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʝʪʘʥʘ. 

ʕʪʦ ʪʠʧʠʯʥʳʡ ʧʨʠʤʝʨ çʢʩʝʥʦʭʠʤʠʠè ð ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʨʦʪʝʢʘʪʴ ʚ ʠʥʦʧʣʘʥʝʪʥʳʭ ʬʦʨʤʘʭ ʞʠʟʥʠ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʥʳʭ ʦʪ 

ʟʝʤʥʦʡ ʥʦʨʤʳ. ʆʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʨʛʘʥʠʟʤʫ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʧʨʘʚʜʦʧʦʜʦʙʥʳʤ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʣʥʦʩʪʴʶ ʧʦʭʦʜʠʪʴ ʥʘ ʦʨʛʘʥʠʟʤʳ ʥʘʰʝʡ ʧʣʘʥʝʪʳ, ʠ 

ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʡ ʧʨʦʩʪʦʨ ʜʣʷ ʚʦʦʙʨʘʞʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʠʥʦʧʣʘʥʝʪʥʦʡ ʞʠʟʥʠ. ʆʜʥʘʢʦ ʭʠʤʠʷ 

ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝʩʧʦʩʦʙʥʘ ʧʦʨʦʜʠʪʴ ʞʠʟʥʴ. ʅʫʞʥʳ ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩ 

ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʯʝʤ-ʪʦ, ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʥʘʧʦʤʠʥʘʶʱʝʤ ʢʣʝʪʢʫ. ʅʘʰʠ 

ʢʣʝʪʢʠ ʦʢʨʫʞʝʥʳ ʤʝʤʙʨʘʥʦʡ ʠʟ ʬʦʩʬʦʣʠʧʠʜʦʚ ð ʩʦʝʜʠʥʝʥʠʡ ʫʛʣʝʨʦʜʘ, ʚʦʜʦʨʦʜʘ, ʢʠʩʣʦʨʦʜʘ ʠ 

ʬʦʩʬʦʨʘ. ɺ 2015 ʛʦʜʫ ɼʞʝʡʤʩ ʉʪʠʚʝʥʩʦʥ, ɼʞʦʥʘʪʘʥ ʃʫʥʠʥ ʠ ʇʦʣʝʪʪ ʂʣʵʥʩʠ ʧʨʝʜʣʦʞʠʣʠ ʘʥʘʣʦʛ 

ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ, ʩʧʦʩʦʙʥʳʡ ʨʘʙʦʪʘʪʴ ʚ ʞʠʜʢʦʤ ʤʝʪʘʥʝ ʠ ʩʦʩʪʦʷʱʠʡ ʚʤʝʩʪʦ ʵʪʦʛʦ ʠʟ 

ʫʛʣʝʨʦʜʘ, ʚʦʜʦʨʦʜʘ ʠ ʘʟʦʪʘ. 

*** 
ɽʩʣʠ ʙʳ ʯʝʣʦʚʝʢ ʚʦʟʥʠʢ ʥʘ ʄʘʨʩʝ, ʯʝʤ ʦʥ ʦʪʣʠʯʘʣʩʷ ʙʳ ʦʪ ʥʘʩ? 

ɻʣʫʧʳʡ ʚʦʧʨʦʩ. ʏʝʣʦʚʝʢ ʥʝ ʚʦʟʥʠʢ ʥʘ ʄʘʨʩʝ. ɽʩʣʠ ʙʳ ʞʠʟʥʴ ʚʦʟʥʠʢʣʘ ʥʘ ʄʘʨʩʝ (ʘ ʥʘʩʢʦʣʴʢʦ 

ʥʘʤ ʠʟʚʝʩʪʥʦ, ʦʥʘ ʤʦʛʣʘ ʠʤʝʪʴ ʤʝʩʪʦ ʚ ʜʘʚʥʠʝ ʚʨʝʤʝʥʘ, ʠ ʦʨʛʘʥʠʟʤʳ ʫʨʦʚʥʷ ʙʘʢʪʝʨʠʡ, ʚʦʟʤʦʞʥʦ, 

ʩʫʱʝʩʪʚʫʶʪ ʪʘʤ ʜʦ ʩʠʭ ʧʦʨ), ʪʦ ʨʘʟʚʠʚʘʣʘʩʴ ʙʳ ʩʦʙʩʪʚʝʥʥʳʤ ʵʚʦʣʶʮʠʦʥʥʳʤ ʧʫʪʝʤ, ʢʦʪʦʨʳʡ 

ʧʨʦʢʣʘʜʳʚʘʶʪ ʩʣʫʯʘʡ ʠ ʜʠʥʘʤʠʢʘ ʦʪʙʦʨʘ. ɽʩʣʠ ʙʳ ʤʳ ʚʟʷʣʠ ʟʝʤʥʳʭ ʣʶʜʝʡ ʠ çʧʝʨʝʩʘʜʠʣʠè ʠʭ ʥʘ 

ʄʘʨʩ, ʦʥʠ ʙʳ ʚʳʤʝʨʣʠ ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ, ʯʝʤ ʫʩʧʝʣʠ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʪʘʤʦʰʥʠʤ ʫʩʣʦʚʠʷʤ. 

ʅʫ ʭʦʨʦʰʦ. ʇʨʝʜʧʦʣʦʞʠʤ, ʥʘ ʥʝʢʦʝʡ ʵʢʟʦʧʣʘʥʝʪʝ ʧʦʷʚʠʣʠʩʴ ʙʳ ʠʥʦʧʣʘʥʝʪʷʥʝ. ʂʘʢ ʙʳ ʦʥʠ 

ʚʳʛʣʷʜʝʣʠ? ʕʪʦ ʯʫʪʴ ʙʦʣʝʝ ʨʘʟʫʤʥʳʡ ʚʦʧʨʦʩ. ʅʝ ʟʘʙʳʚʘʡʪʝ, ʯʪʦ ʥʘ ɿʝʤʣʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʙʠʪʘʶʪ ʤʠʣʣʠʦʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʳʭ ʩʫʱʝʩʪʚ. ʂʘʢ ʦʥʠ ʚʳʛʣʷʜʷʪ? ʋ ʢʦʛʦ-ʪʦ 

ʝʩʪʴ ʢʨʳʣʴʷ, ʫ ʢʦʛʦ-ʪʦ ð ʥʦʛʠ, ʫ ʥʝʢʦʪʦʨʳʭ ð ʪʦ ʠ ʜʨʫʛʦʝ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʢʪʦ-ʪʦ ʞʠʚʝʪ ʚ ʦʢʝʘʥʝ 

ʥʘ ʛʣʫʙʠʥʝ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ, ʢʪʦ-ʪʦ ʧʨʝʢʨʘʩʥʦ ʩʝʙʷ ʯʫʚʩʪʚʫʝʪ ʚ ʣʝʜʷʥʦʡ ʧʫʩʪʳʥʝ, ʢʪʦ-ʪʦ ð 

ʚ ʧʝʩʯʘʥʦʡé ɼʘʞʝ ʟʝʤʣʝʧʦʜʦʙʥʘʷ ʞʠʟʥʴ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ ʦʙʣʘʜʘʝʪ ʠʥʦʛʜʘ ʦʯʝʥʴ 

ʩʪʨʘʥʥʳʤʠ ʠ ʜʘʞʝ ʧʫʛʘʶʱʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ð ʫ ʜʨʦʞʞʝʚʦʛʦ ʛʨʠʙʢʘ 

ʜʚʘʜʮʘʪʴ ʧʦʣʦʚ, ʘ ʰʧʦʨʮʝʚʘʷ ʣʷʛʫʰʢʘ Xenopus ʧʦʝʜʘʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʜʝʪʝʥʳʰʝʡé 

ʊʝʣʝʚʠʟʠʦʥʥʳʝ ʠ ʢʠʥʦʰʥʳʝ ʠʥʦʧʣʘʥʝʪʷʥʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʫʤʘʥʦʠʜʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʢʪʝʨʘʤ 

ʠʭ ʠʛʨʘʪʴ, ʣʠʙʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʩʝʤ ʫʞ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʤʦʥʩʪʨʘʤʠ, ʝʜʠʥʩʪʚʝʥʥʘʷ ʮʝʣʴ 

ʢʦʪʦʨʳʭ ð ʥʘʧʫʛʘʪʴ ʟʨʠʪʝʣʷ ʧʦʩʠʣʴʥʝʝ. ʅʠ ʪʦ ʥʠ ʜʨʫʛʦʝ ʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʘʜʝʞʥʳʤ 

ʦʨʠʝʥʪʠʨʦʤ ʚ ʚʦʧʨʦʩʝ ʦ ʪʦʤ, ʢʘʢʦʡ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʠʥʦʧʣʘʥʝʪʥʘʷ ʞʠʟʥʴ. ɾʠʟʥʴ 

ʨʘʟʚʠʚʘʝʪʩʷ, ʯʪʦʙʳ ʢʘʢ ʤʦʞʥʦ ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʫʩʣʦʚʠʷʤ ʠ ʩʨʝʜʝ, ʠ ʦʥʘ 

ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʘ. ʂʦʥʝʯʥʦ, ʤʳ ʤʦʞʝʤ ʧʦʨʘʩʩʫʞʜʘʪʴ ʦʙ ʵʪʦʤ, ʥʦ ʚʨʷʜ ʣʠ ʛʜʝ-ʪʦ ʚʦ ɺʩʝʣʝʥʥʦʡ 

ʦʪʳʱʝʪʩʷ ʧʨʠʜʫʤʘʥʥʳʡ ʥʘʤʠ ʢʦʥʢʨʝʪʥʳʡ çʪʠʧè ʠʥʦʧʣʘʥʝʪʥʦʛʦ ʩʫʱʝʩʪʚʘ. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ð 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʢʩʝʥʦʥʘʫʢʝ, ʜʘʚʥʳʤ-ʜʘʚʥʦ ʦʪʤʝʯʝʥʥʦʝ ɼʞʝʢʦʤ ʂʦʵʥʦʤ, ð 

ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʫʥʠʚʝʨʩʘʣʷʤʠ ʠ ʧʘʨʦʭʠʘʣʷʤʠ. ʋʥʠʚʝʨʩʘʣʴ ʠ ʧʘʨʦʭʠʘʣʴ ʟʜʝʩʴ ð 
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ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʦʢʨʘʱʝʥʥʫʶ ʟʘʧʠʩʴ ʧʦʥʷʪʠʷ 

çʫʥʠʚʝʨʩʘʣʴʥʦʝ/ʧʘʨʦʭʠʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦè. ʇʘʨʦʭʠʘʣʴ ð ʵʪʦ ʢʦʥʢʨʝʪʥʦʝ, ʦʩʦʙʦʝ ʩʚʦʡʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʧʦʷʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʣʫʯʘʡʥʦʩʪʠ. ʂ ʧʨʠʤʝʨʫ, ʫ ʯʝʣʦʚʝʢʘ ʧʠʱʝʚʦʜ 

ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʜʳʭʘʪʝʣʴʥʳʤʠ ʧʫʪʷʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʢʘʞʜʳʡ ʛʦʜ ʥʝʤʘʣʦ ʣʶʜʝʡ ʛʠʙʥʝʪ ʦʪ 

ʧʦʧʘʜʘʥʠʷ ʦʨʝʰʢʘ ʚ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʩʤʝʨʪʝʡ ʩʣʠʰʢʦʤ ʤʘʣʦ, ʯʪʦʙʳ ʪʘʢʦʡ 

ʥʝʜʦʩʪʘʪʦʢ ʩʪʨʦʝʥʠʷ ʠʩʯʝʟ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʚʦʣʶʮʠʠ; ʦʥ ʚʦʩʭʦʜʠʪ ʝʱʝ ʢ ʥʘʰʠʤ ʦʪʜʘʣʝʥʥʳʤ 

ʨʳʙʦʧʦʜʦʙʥʳʤ ʧʨʝʜʢʘʤ, ʢʦʪʦʨʳʝ ʞʠʣʠ ʚ ʤʦʨʝ, ʛʜʝ ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʥʠʯʝʤ ʠʤ ʥʝ ʛʨʦʟʠʣʘ. 

ʅʘʧʨʦʪʠʚ, ʫʥʠʚʝʨʩʘʣʴ ð ʵʪʦ ʦʙʱʘʷ ʯʝʨʪʘ, ʧʨʝʜʣʘʛʘʶʱʘʷ ʦʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʚʦʧʨʦʩʝ 

ʚʳʞʠʚʘʥʠʷ. ʂ ʧʨʠʤʝʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʣʠʯʘʪʴ ʟʚʫʢ ʠ ʩʚʝʪ ʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ 

ʣʝʪʘʪʴ ʚ ʘʪʤʦʩʬʝʨʝ. ʆʜʠʥ ʠʟ ʧʨʠʟʥʘʢʦʚ ʫʥʠʚʝʨʩʘʣʠ ð ʪʦ, ʯʪʦ ʵʪʘ ʯʝʨʪʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʥʝʟʘʚʠʩʠʤʦ 

ʧʦʷʚʣʷʣʘʩʴ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʥʘ ɿʝʤʣʝ. ʊʘʢ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʦʣʝʪʫ ʨʘʟʚʠʣʘʩʴ ʫ ʥʘʩʝʢʦʤʳʭ, ʧʪʠʮ ʠ 

ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʫʪʷʤʠ. ʇʫʪʠ ʵʪʠ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʧʘʨʦʭʠʘʣʴʥʳʭ ʘʩʧʝʢʪʘʭ; ʧʨʠ ʚʩʝʭ 

ʩʧʦʩʦʙʘʭ ʧʦʣʝʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʳʣʴʷ, ʥʦ ʫʩʪʨʦʝʥʳ ʦʥʠ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʧʦ-ʨʘʟʥʦʤʫ. ʅʦ 

ʩʧʦʩʦʙʳ ʧʦʣʝʪʘ ʧʨʦʰʣʠ ʦʪʙʦʨ, ʧʦʩʢʦʣʴʢʫ ʚ ʦʩʥʦʚʝ ʠʭ ʣʝʞʠʪ ʦʜʥʘ ʠ ʪʘ ʞʝ ʫʥʠʚʝʨʩʘʣʴ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʫ ʪʘʢʦʛʦ ʪʝʩʪʘ ʝʩʪʴ ʩʝʨʴʝʟʥʳʡ ʥʝʜʦʩʪʘʪʦʢ: ʦʥ ʥʘʧʨʷʤʫʶ ʩʚʷʟʳʚʘʝʪ ʣʶʙʫʶ ʯʝʨʪʫ 

ʩ ʵʚʦʣʶʮʠʦʥʥʦʡ ʠʩʪʦʨʠʝʡ ɿʝʤʣʠ, ʘ ʵʪʦ ʚʨʷʜ ʣʠ ʭʦʨʦʰʦ, ʝʩʣʠ ʨʘʟʛʦʚʦʨ ʠʜʝʪ ʦʙ ʠʥʦʧʣʘʥʝʪʷʥʘʭ. ʂ 

ʧʨʠʤʝʨʫ, ʫʥʠʚʝʨʩʘʣʝʥ ʣʠ ʨʘʟʫʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ (ʠʣʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ) ʫʨʦʚʥʷ? ʈʘʟʫʤ, ʢ ʧʨʠʤʝʨʫ, 

ʥʝʟʘʚʠʩʠʤʦ ʨʘʟʚʠʣʩʷ ʫ ʜʝʣʴʬʠʥʦʚ ʠ ʦʩʴʤʠʥʦʛʦʚ, ʥʦ ʥʝ ʜʦ ʥʘʰʝʛʦ ʫʨʦʚʥʷ, ʧʦʵʪʦʤʫ ʥʝʷʩʥʦ, 

ʦʪʚʝʯʘʝʪ ʣʠ ʨʘʟʫʤ ʢʨʠʪʝʨʠʶ çʥʝʟʘʚʠʩʠʤʦʛʦ ʧʦʷʚʣʝʥʠʷè. ʆʜʥʘʢʦ ʚ ʧʨʠʥʮʠʧʝ ʨʘʟʫʤ, ʙʝʟʫʩʣʦʚʥʦ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʯʝʨʪʦʡ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʨʘʟʚʠʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʠ ʜʘʝʪ ʦʯʝʚʠʜʥʳʝ ʢʨʘʪʢʦʩʨʦʯʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʜʝʣʝ ʚʳʞʠʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʦʝʤʫ ʦʙʣʘʜʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʣʠʷʪʴ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʊʘʢ ʯʪʦ ʤʦʞʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʯʠʪʘʪʴ ʨʘʟʫʤ ʫʥʠʚʝʨʩʘʣʴʶ. 

ʕʪʦ, ʢʦʥʝʯʥʦ, ʥʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʠ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʫʥʠʚʝʨʩʘʣʷʤʠ ʠ ʧʘʨʦʭʠʘʣʷʤʠ ʚ ʣʫʯʰʝʤ 

ʩʣʫʯʘʝ ʜʦʚʦʣʴʥʦ ʨʘʟʤʳʪʘ. ʅʦ ʦʥʘ ʧʦʤʦʛʘʝʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʥʦʩʠʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ, ʠ ʥʘ ʪʦʤ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʫʯʘʝʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ 

ʠʥʦʧʣʘʥʝʪʥʘʷ ʞʠʟʥʴ ʩʫʱʝʩʪʚʫʝʪ, ʦʥʘ ʤʦʞʝʪ ʨʘʟʜʝʣʷʪʴ ʩ ʟʝʤʥʦʡ ʞʠʟʥʴʶ ʥʝʢʦʪʦʨʳʝ ʫʥʠʚʝʨʩʘʣʠ, ʘ 

ʚʦʪ ʥʘʰʠ ʧʘʨʦʭʠʘʣʠ ʤʳ ʚʨʷʜ ʣʠ ʫʚʠʜʠʤ ʫ ʠʥʦʧʣʘʥʝʪʥʳʭ ʩʫʱʝʩʪʚ. ɻʫʤʘʥʦʠʜʥʳʝ ʠʥʦʧʣʘʥʝʪʷʥʝ, 

ʢʘʢ ʠ ʤʳ, ʚ ʧʨʦʮʝʩʩʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʜʨʫʛʦʤ ʤʠʨʝ ʥʝʧʨʝʤʝʥʥʦ ʜʦʣʞʥʳ ʙʳʣʠ 

ʧʨʠʦʙʨʝʩʪʠ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʧʘʨʦʭʠʘʣʝʡ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʩʫʜʠʪʴ ʦʙ ʠʭ ʚʥʝʰʥʝʤ ʚʠʜʝ. ʂ 

ʧʨʠʤʝʨʫ, ʣʦʢʪʠ. ʅʦ ʚʦʪ ʥʘʣʠʯʠʝ ʫ ʠʥʦʧʣʘʥʝʪʷʥ ʢʦʥʝʯʥʦʩʪʝʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʨʪʘ, ʢʦʪʦʨʳʤʠ ʦʥ 

ʤʦʞʝʪ ʧʨʦʠʟʚʦʣʴʥʦ ʜʚʠʛʘʪʴ, ð ʵʪʦ ʫʞʝ ʧʦʭʦʞʝ ʥʘ ʫʥʠʚʝʨʩʘʣʴ. 

ɺ ʩʪʨʦʝʥʠʠ ʣʶʙʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʦʧʣʘʥʝʪʥʦʛʦ ʩʫʱʝʩʪʚʘ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʘʨʦʭʠʘʣʝʡ. ɽʩʣʠ ʝʛʦ ʩʪʨʦʝʥʠʝ ʩʣʦʞʠʣʦʩʴ ʨʘʟʫʤʥʦ, ʦʨʛʘʥʠʟʤ ʤʦʞʝʪ ʧʦʭʦʜʠʪʴ ʥʘ ʢʘʢʫʶ-ʪʦ 

ʨʝʘʣʴʥʫʶ ʬʦʨʤʫ ʞʠʟʥʠ, ʦʙʠʪʘʶʱʫʶ ʛʜʝ-ʪʦ ʚ ʩʭʦʜʥʦʡ ʩʨʝʜʝ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʥʠʚʝʨʩʘʣʠ ʫ 

ʥʝʛʦ ʙʫʜʫʪ. ʅʦ ʰʘʥʩʦʚ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʢʦʥʢʨʝʪʥʳʝ ʧʘʨʦʭʠʘʣʠ ʦʙʥʘʨʫʞʘʪʩʷ ʫ ʦʜʥʦʛʦ ʨʝʘʣʴʥʦʛʦ 

ʩʫʱʝʩʪʚʘ, ʥʝʤʥʦʛʦ. ʇʨʠʜʫʤʘʡʪʝ ʙʘʙʦʯʢʫ ʩ ʢʨʘʩʠʚʳʤʠ ʨʘʟʥʦʮʚʝʪʥʳʤʠ ʢʨʳʣʳʰʢʘʤʠ, ʠʟʷʱʥʳʤʠ 

ʘʥʪʝʥʥʘʤʠ, ʨʘʟʥʳʤʠ ʧʷʪʥʳʰʢʘʤʠ ʥʘ ʪʝʣʝé ɸ ʪʝʧʝʨʴ ʧʦʡʜʠʪʝ ʠ ʥʘʡʜʠʪʝ ʥʘʩʪʦʷʱʫʶ ʙʘʙʦʯʢʫ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʙʳ ʚ ʪʦʯʥʦʩʪʠ ʪʘʢʦʡ, ʢʘʢ ʚʳ ʥʘʨʠʩʦʚʘʣʠ. ʂʘʢ ʙʳ ʥʝ ʪʘʢ. 

ʇʦʩʢʦʣʴʢʫ ʤʳ ʦʙʩʫʞʜʘʝʤ ʧʝʨʩʧʝʢʪʠʚʳ ʠʥʦʧʣʘʥʝʪʥʦʡ ʞʠʟʥʠ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʟʫʤʥʳʤ 

ʩʧʨʦʩʠʪʴ ʩʝʙʷ, ʯʪʦ ʤʳ ʛʦʪʦʚʳ ʩʯʠʪʘʪʴ çʞʠʟʥʴʶè. ɼʘʚ çʞʠʟʥʠè ʩʣʠʰʢʦʤ ʫʟʢʦʝ ʦʧʠʩʘʥʠʝ, ʤʳ 

ʨʠʩʢʫʝʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʘʢʠʭ-ʪʦ ʧʘʨʦʭʠʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʠʩʢʣʶʯʠʪʴ ʠʟ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʢʘʢʠʝ-ʪʦ 

ʩʫʱʥʦʩʪʠ ʚʳʩʦʢʦʡ ʩʣʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ, ʦʯʝʚʠʜʥʦ, ʜʦʣʞʥʳ ʩʯʠʪʘʪʴʩʷ ʞʠʚʳʤʠ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʪʘʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʥʘʤ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʫʥʠʚʝʨʩʘʣʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʟʝʤʣʝʧʦʜʦʙʥʘʷ ʭʠʤʠʷ 

ð ʵʪʦ, ʚʝʨʦʷʪʥʦ, ʧʘʨʦʭʠʘʣʴ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʟʤʦʞʥʳ ʙʝʩʯʠʩʣʝʥʥʳʝ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʚʘʨʠʘʥʪʳ ʟʥʘʢʦʤʦʡ ʥʘʤ ʩʠʩʪʝʤʳ ɼʅʂ/ʘʤʠʥʦʢʠʩʣʦʪʳ/ʙʝʣʢʠ. ɽʩʣʠ ʙʳ ʤʳ ʚʜʨʫʛ 

ʧʦʚʩʪʨʝʯʘʣʠ ʠʥʦʧʣʘʥʝʪʷʥ, ʮʠʚʠʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʚʳʰʣʘ ʚ ʢʦʩʤʦʩ, ʥʦ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʪʦʨʳʭ ʥʝʪ 

ɼʅʂ, ʙʳʣʦ ʙʳ ʛʣʫʧʦ ʥʘʩʪʘʠʚʘʪʴ ʥʘ ʪʦʤ, ʯʪʦ ʦʥʠ ʥʝ ʞʠʚʳʝ. 

ʗ ʫʧʦʪʨʝʙʠʣ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʞʠʟʥʠ ʩʣʦʚʦ çʦʧʠʩʘʥʠʝè, ʘ ʥʝ çʦʧʨʝʜʝʣʝʥʠʝè, ʧʦʪʦʤʫ ʯʪʦ 

ʥʝʷʩʥʦ, ʠʤʝʝʪ ʣʠ ʩʤʳʩʣ ʦʧʨʝʜʝʣʷʪʴ ʞʠʟʥʴ. ɺ ʵʪʦʤ ʚʦʧʨʦʩʝ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʩʝʨʳʭ ʟʦʥ, ʠ ʠʟ ʣʶʙʦʡ 

ʬʦʨʤʫʣʠʨʦʚʢʠ, ʚʝʨʦʷʪʥʦ, ʥʘʡʜʫʪʩʷ ʠʩʢʣʶʯʝʥʠʷ. ʉʢʘʞʝʤ, ʧʣʘʤʷ ʦʙʣʘʜʘʝʪ ʤʥʦʛʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ, ʥʦ ʤʳ ʞʝ ʥʝ ʩʪʘʥʝʤ 

ʩʯʠʪʘʪʴ ʧʣʘʤʷ ʞʠʚʳʤ. ɸ ʚʠʨʫʩʳ ð ʞʠʚʳʝ ʦʥʠ ʠʣʠ ʥʝʪ? ʆʰʠʙʢʦʡ ʙʳʣʦ ʙʳ ʚʦʦʙʨʘʞʘʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʘʷ-ʪʦ ʰʪʫʢʘ, ʢʦʪʦʨʫʶ ʤʳ ʥʘʟʳʚʘʝʤ ʞʠʟʥʴʶ, ʠ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʣʠʰʴ ʨʘʟʦʙʨʘʪʴʩʷ, 

ʯʪʦ ʵʪʦ ʟʘ ʰʪʫʢʘ. ɾʠʟʥʴ ð ʵʪʦ ʢʦʥʮʝʧʮʠʷ, ʢʦʪʦʨʫʶ ʥʘʰ ʤʦʟʛ ʠʟʚʣʝʢ ʠʟ ʩʣʦʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʛʦ 

ʤʠʨʘ ʠ ʩʯʠʪʘʝʪ ʚʘʞʥʦʡ. ɸ ʥʘʤ ʧʨʝʜʩʪʦʠʪ ʚʳʙʨʘʪʴ, ʯʪʦ ʵʪʦ ʩʣʦʚʦ ʦʟʥʘʯʘʝʪ. 
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ʉʝʛʦʜʥʷʰʥʠʝ ʙʠʦʣʦʛʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʠʟʫʯʘʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʤʦʣʝʢʫʣʷʨʥʫʶ 

ʙʠʦʣʦʛʠʶ, ʠ ʪʝʧʝʨʴ ʦʥʠ ʨʝʬʣʝʢʪʦʨʥʦ ʤʳʩʣʷʪ ʚ ʢʘʪʝʛʦʨʠʷʭ ʦʨʛʘʥʠʯʝʩʢʠʭ (ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʫʛʣʝʨʦʜʝ) ʤʦʣʝʢʫʣ. ʆʥʠ ʧʨʠʣʦʞʠʣʠ ʤʘʩʩʫ ʫʩʠʣʠʡ ʠ ʥʝʦʙʳʯʘʡʥʫʶ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴ, ʯʪʦʙʳ 

ʧʦʥʷʪʴ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʞʠʟʥʴ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ, ʧʦʵʪʦʤʫ ʚʨʷʜ ʣʠ ʩʪʦʠʪ ʫʜʠʚʣʷʪʴʩʷ, ʝʩʣʠ ʦʙʨʘʟ 

ʠʥʦʧʣʘʥʝʪʥʦʡ ʞʠʟʥʠ, ʩʣʦʞʠʚʰʠʡʩʷ ʚ ʠʭ ʛʦʣʦʚʘʭ, ʧʦʜʦʟʨʠʪʝʣʴʥʦ ʧʦʭʦʞ ʥʘ ʞʠʟʥʴ ʟʜʝʰʥʶʶ. 

ʄʘʪʝʤʘʪʠʢʠ ʠ ʬʠʟʠʢʠ ʩʢʣʦʥʥʳ ʤʳʩʣʠʪʴ ʩʪʨʫʢʪʫʨʥʦ. ʉ ʵʪʦʡ ʧʦʟʠʮʠʠ ʛʣʘʚʥʦʝ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʞʠʟʥʴ, ʜʘʞʝ ʥʘ ʵʪʦʡ ʧʣʘʥʝʪʝ, ð ʵʪʦ ʥʝ ʪʦ, ʠʟ ʯʝʛʦ ʦʥʘ ʩʜʝʣʘʥʘ. ʕʪʦ ʢʘʢ ʦʥʘ ʚʝʜʝʪ ʩʝʙʷ. 

ʆʜʥʦ ʠʟ ʩʘʤʳʭ ʦʙʱʠʭ ʦʧʠʩʘʥʠʡ çʞʠʟʥʠè ʧʨʠʜʫʤʘʣ ʉʪʶʘʨʪ ʂʘʫʬʤʘʥ, ʦʜʠʥ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ 

ʪʝʦʨʠʠ ʩʣʦʞʥʦʩʪʠ. ʆʥ, ʢʩʪʘʪʠ, ʠʩʧʦʣʴʟʦʚʘʣ ʜʨʫʛʦʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ: ʘʚʪʦʥʦʤʥʳʡ ʘʛʝʥʪ. ʕʪʦ 

çʥʝʯʪʦ, ʩʧʦʩʦʙʥʦʝ ʢʘʢ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʩʝʙʷ, ʪʘʢ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʘʙʦʯʠʡ ʮʠʢʣè. ʂʘʢ ʠ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʵʪʦ ʧʦʧʳʪʢʘ ʫʭʚʘʪʠʪʴ ʪʝ 

ʢʣʶʯʝʚʳʝ ʯʝʨʪʳ, ʯʪʦ ʦʪʣʠʯʘʶʪ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʦʪ ʚʩʝʛʦ ʦʩʪʘʣʴʥʦʛʦ. ʈʝʟʫʣʴʪʘʪ ʥʝʧʣʦʭ. ɻʣʘʚʥʦʝ 

ʚ ʥʝʤ ð ʧʦʚʝʜʝʥʠʝ, ʘ ʥʝ ʠʥʛʨʝʜʠʝʥʪʳ. ʆʥ ʠʟʙʝʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʟʥʠ ʩ ʫʧʦʨʦʤ ʥʘ ʝʝ ʚʝʩʴʤʘ 

ʨʘʟʤʳʪʳʝ ʛʨʘʥʠʮʳ, ʘ ʩʢʦʨʝʝ ʧʳʪʘʝʪʩʷ ʦʪʨʘʟʠʪʴ ʝʝ ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ 

ʦʩʪʘʣʴʥʳʭ ʩʠʩʪʝʤ. 

ɽʩʣʠ ʙʳ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʥʘ ʯʫʞʦʡ ʧʣʘʥʝʪʝ ʥʝʯʪʦ, ʯʪʦ ʚʝʣʦ ʙʳ ʩʝʙʷ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʧʨʦʛʨʘʤʤʘ, ʤʳ ʥʝ ʩʪʘʣʠ ʙʳ ʦʙʲʷʚʣʷʪʴ ʵʪʦ ʥʝʯʪʦ ʬʦʨʤʦʡ ʠʥʦʧʣʘʥʝʪʥʦʡ ʞʠʟʥʠ. ʄʳ ʦʪʧʨʘʚʠʣʠʩʴ 

ʙʳ ʥʘ ʧʦʠʩʢʠ ʩʫʱʝʩʪʚʘ, ʥʘʧʠʩʘʚʰʝʛʦ ʵʪʫ ʧʨʦʛʨʘʤʤʫ. ʅʦ ʝʩʣʠ ʙʳ ʤʳ ʥʘʰʣʠ ʪʘʤ ʥʝʯʪʦ, ʯʪʦ 

ʫʜʦʚʣʝʪʚʦʨʷʣʦ ʙʳ ʫʩʣʦʚʠʷʤ ʂʘʫʬʤʘʥʘ, ʤʥʝ ʢʘʞʝʪʩʷ, ʤʳ, ʚʝʨʦʷʪʥʦ, ʩʦʯʣʠ ʙʳ ʝʛʦ ʞʠʚʳʤ. 

*** 
ʂʦʥʢʨʝʪʥʳʡ ʧʨʠʤʝʨ. 

ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʥʘʟʘʜ ʤʳ ʩ ɼʞʝʢʦʤ ʂʦʵʥʦʤ ʨʘʟʨʘʙʦʪʘʣʠ ʜʣʷ ʦʜʥʦʛʦ ʤʫʟʝʡʥʦʛʦ ʧʨʦʝʢʪʘ 

ʯʝʪʳʨʝ ʚʘʨʠʘʥʪʘ ʠʥʦʧʣʘʥʝʪʥʦʡ ʩʨʝʜʳ. ʄʦʜʝʣʴʶ ʜʣʷ ʩʘʤʦʛʦ ʵʢʟʦʪʠʯʝʩʢʦʛʦ ʠʟ ʥʠʭ ð ʤʳ ʥʘʟʚʘʣʠ 

ʝʛʦ Nimbus ð ʚ ʦʩʥʦʚʥʳʭ ʯʝʨʪʘʭ ʩʪʘʣ ʊʠʪʘʥ. ʆʨʠʛʠʥʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʝʛʦ ʩʦʜʝʨʞʠʪ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝ ʧʦʜʨʦʙʥʦʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʵʚʦʣʶʮʠʦʥʥʘʷ ʠʩʪʦʨʠʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ. 

Nimbus, ʢʘʢʠʤ ʤʳ ʩʝʙʝ ʝʛʦ ʚʦʦʙʨʘʟʠʣʠ, ð ʵʪʦ ʵʢʟʦʣʫʥʘ ʩ ʧʣʦʪʥʦʡ ʘʪʤʦʩʬʝʨʦʡ ʠʟ ʤʝʪʘʥʘ ʠ 

ʘʤʤʠʘʢʘ. ʊʦʣʩʪʳʡ ʩʣʦʡ ʦʙʣʘʢʦʚ ʜʝʣʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʦʯʝʥʴ ʭʤʫʨʦʡ. ɾʠʟʥʴ ʥʘ Nimbus ʦʩʥʦʚʘʥʘ ʥʘ 

ʢʨʝʤʥʝʤʝʪʘʣʣʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʚ ʢʦʪʦʨʦʡ ʚʢʨʘʧʣʝʥʠʷ ʘʪʦʤʦʚ ʤʝʪʘʣʣʦʚ ʧʦʟʚʦʣʷʶʪ ʢʨʝʤʥʠʶ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʢʝʣʝʪʥʫʶ ʦʩʥʦʚʫ ʙʦʣʴʰʠʭ, ʩʣʦʞʥʳʭ ʤʦʣʝʢʫʣ. ʄʝʪʘʣʣʳ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠ ʧʘʜʝʥʠʠ 

ʤʝʪʝʦʨʠʪʦʚ. ʉʨʝʜʠ ʨʘʥʥʠʭ ʬʦʨʤ ʞʠʟʥʠ ʥʘ ʪʘʢʦʡ ʧʣʘʥʝʪʝ ʤʦʛʣʠ ʙʳ ʚʦʟʥʠʢʥʫʪʴ ʤʝʪʘʣʣʦʠʜʥʳʝ 

ʧʣʝʥʢʠ ʠʟ ʪʦʥʢʠʭ ʚʦʣʦʢʦʥ, ʥʝʩʫʱʠʭ ʩʣʘʙʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʪʦʢʠ. ʆʥʠ ʤʦʛʣʠ ʙʳ ʧʝʨʝʤʝʱʘʪʴʩʷ, 

ʚʳʧʫʩʢʘʷ ʚʧʝʨʝʜ ʜʣʠʥʥʳʝ ʫʩʠʢʠ. ʅʝʙʦʣʴʰʠʝ ʩʝʪʠ ʪʘʢʠʭ ʫʩʠʢʦʚ ʤʦʛʣʠ ʚʳʧʦʣʥʷʪʴ ʧʨʦʩʪʳʝ 

ʚʳʯʠʩʣʝʥʠʷ ʠ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʚ ʩʪʦʨʦʥʫ ʫʩʣʦʞʥʝʥʠʷ. ʕʪʠ ʧʨʠʤʠʪʠʚʥʳʝ ʩʫʱʝʩʪʚʘ (ʚ ʥʘʰʝʤ 

ʧʨʠʤʝʨʝ) ʚʳʤʝʨʣʠ ʧʦʣʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ, ʥʦ ʦʩʪʘʚʠʣʠ ʧʦʩʣʝ ʩʝʙʷ ʵʣʝʢʪʨʦʥʥʫʶ ʵʢʦʩʠʩʪʝʤʫ, 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʢʨʝʤʥʠʠ. 

ʉʝʛʦʜʥʷ ʩʘʤʳʝ ʧʦʨʘʟʠʪʝʣʴʥʳʝ ʚʠʜʠʤʳʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʧʨʠʜʫʤʘʥʥʦʡ ʥʘʤʠ) ʧʣʘʥʝʪʳ ð 

ʩʢʘʟʦʯʥʳʝ ʟʘʤʢʠ, ʟʘʤʳʩʣʦʚʘʪʳʝ ʩʠʩʪʝʤʳ ʧʨʠʤʝʨʥʦ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʢʨʝʤʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʪʝʥ, 

ʫʜʝʨʞʠʚʘʶʱʠʭ ʚʥʫʪʨʠ ʩʝʙʷ ʵʪʘʥʦʚʳʝ/ʤʝʪʘʥʦʚʳʝ ʦʟʝʨʘ. ʕʪʠ ʦʟʝʨʘ ʩʣʫʞʘʪ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʦʡ 

ʜʣʷ ʯʝʰʫʝʢ ð ʵʣʝʢʪʨʦʥʥʳʭ ʩʫʱʝʩʪʚ, ʨʘʟʚʠʚʰʠʭʩʷ ʥʘ ʙʘʟʝ ʧʨʝʞʥʠʭ ʧʣʝʥʦʢ. ʏʝʰʫʡʢʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʥʢʠʝ ʧʣʦʩʢʠʝ ʦʩʢʦʣʢʠ ʢʨʝʤʥʠʝʚʦʡ ʧʦʨʦʜʳ, ʧʦʢʨʳʪʳʝ 

ʢʨʝʤʥʝʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʭʝʤʘʤʠ. ʆʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʩʣʦʞʥʦʡ ʵʚʦʣʶʮʠʦʥʥʦʡ ʛʦʥʢʝ, 

ʚ ʢʦʪʦʨʦʡ ʟʘʭʚʘʪʳʚʘʶʪ ʩʭʝʤʳ ʜʨʫʛʠʭ ʯʝʰʫʝʢ. ɺʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʩʭʝʤʳ, 

ʢʦʪʦʨʳʝ ʣʫʯʰʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʦʥʠ ʧʨʝʢʨʘʩʥʦ ʫʤʝʶʪ ʵʪʦ 

ʜʝʣʘʪʴ. ʆʩʥʦʚʫ ʠʭ ʨʘʟʤʥʦʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʤʘʪʨʠʯʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ. ʇʦʜʚʠʞʥʘʷ ʯʝʰʫʡʢʘ 

ʥʘʥʦʩʠʪ ʭʠʤʠʯʝʩʢʠʡ ʦʙʨʘʟ ʩʚʦʝʡ ʩʭʝʤʳ ʥʘ ʯʠʩʪʳʡ ʢʘʤʝʥʴ. ʕʪʦʪ ʦʙʨʘʟ ʩʣʫʞʠʪ ʰʘʙʣʦʥʦʤ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʨʢʘʣʴʥʦʡ ʢʦʧʠʠ ʩʭʝʤʳ. ɿʘʪʝʤ ʢʦʧʠʷ ʦʪʱʝʧʣʷʝʪʩʷ ʦʪ ʢʘʤʥʷ. ʆʰʠʙʢʠ ʢʦʧʠʨʦʚʘʥʠʷ 

ʩʣʫʞʘʪ ʘʥʘʣʦʛʦʤ ʤʫʪʘʮʠʡ; ʟʘʭʚʘʪ ʩʭʝʤ ʚʝʜʝʪ ʢ ʨʝʢʦʤʙʠʥʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠ ʜʘʝʪ ʥʝʢʦʪʦʨʳʤ 

ʯʝʰʫʡʢʘʤ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʧʣʘʥʝ ʚʳʞʠʚʘʥʠʷ. 

ʂʦʛʜʘ ʣʶʜʠ ʦʪʢʨʳʣʠ Nimbus, ʥʝʢʦʪʦʨʳʝ ʯʝʰʫʡʢʠ ʥʘʯʠʥʘʣʠ ʧʝʨʝʭʦʜʠʪʴ ʢ ʦʙʲʝʤʥʳʤ ʩʭʝʤʘʤ. 

ʆʥʠ ʫʞʝ ʩʪʘʣʠ çʬʦʥʥʝʡʤʘʥʘʤʠè ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʣʠʩʴ ʥʦʚʳʤ ʩʧʦʩʦʙʦʤ. ʆʢʦʣʦ 1950 ʛʦʜʘ 

ʤʘʪʝʤʘʪʠʢ ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥ ʚʚʝʣ ʧʦʥʷʪʠʝ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ (ʧʨʦʩʪʦʡ ʪʠʧ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ), ʯʪʦʙʳ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʝʩʷ ʤʘʰʠʥʳ ʚ ʧʨʠʥʮʠʧʝ 

ʚʦʟʤʦʞʥʳ. ʊʘʢʦʡ ʘʚʪʦʤʘʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʢʦʤʧʦʥʝʥʪʳ: ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʢʦʧʠʨʦʚʱʠʢ ʠ 

ʩʪʨʦʠʪʝʣʴ. ʉʪʨʦʠʪʝʣʴ ʚʳʧʦʣʥʷʝʪ ʟʘʰʠʬʨʦʚʘʥʥʳʝ ʚ ʜʘʥʥʳʭ ʠʥʩʪʨʫʢʮʠʠ ʠ ʩʦʟʜʘʝʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 
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ʥʦʚʳʡ ʩʪʨʦʠʪʝʣʴ ʠ ʥʦʚʳʡ ʢʦʧʠʨʦʚʱʠʢ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʦʚʳʡ ʢʦʧʠʨʦʚʱʠʢ ʢʦʧʠʨʫʝʪ ʩʪʘʨʳʝ ʜʘʥʥʳʝ, 

ʠ ʤʳ ʧʦʣʫʯʘʝʤ ʚʪʦʨʫʶ ʠʭ ʢʦʧʠʶ. ʉʭʝʤʘ ʬʦʥʥʝʡʤʘʥʘ ʥʘ ʅʠʤʙʫʩʝ ʪʦʞʝ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ 

ʫʯʘʩʪʢʘ: ʜʘʥʥʳʝ, ʢʦʧʠʨʦʚʱʠʢ ʠ ʩʪʨʦʠʪʝʣʴ. ʉʪʨʦʠʪʝʣʴ ʫʤʝʝʪ ʩʪʨʦʠʪʴ ʩʭʝʤʳ, ʧʨʝʜʧʠʩʘʥʥʳʝ 

ʜʘʥʥʳʤʠ. ʂʦʧʠʨʦʚʱʠʢ ð ʵʪʦ ʧʨʦʩʪʦ ʢʦʧʠʨʦʚʱʠʢ. ʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʫ ʥʝʛʦ ʨʘʟʚʠʣʘʩʴ ʩʦʚʤʝʩʪʥʦ ʩ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʦʡ ʪʨʝʭ ʧʦʣʦʚ. ʆʜʠʥ ʨʦʜʠʪʝʣʴ ʥʘʥʦʩʠʪ ʥʘ ʛʦʣʳʡ ʢʘʤʝʥʴ ʢʦʧʠʶ ʩʚʦʝʡ 

ʩʭʝʤʳ-ʩʪʨʦʠʪʝʣʷ. ʇʦʟʞʝ ʜʨʫʛʦʡ ʨʦʜʠʪʝʣʴ, ʧʨʦʭʦʜʷ, ʟʘʤʝʯʘʝʪ ʥʘ ʢʘʤʥʝ ʩʭʝʤʫ ʠ ʜʦʙʘʚʣʷʝʪ ʢ ʥʝʡ 

ʢʦʧʠʶ ʩʚʦʝʛʦ ʢʦʧʠʨʦʚʱʠʢʘ. ʅʘʢʦʥʝʮ, ʪʨʝʪʠʡ ʨʦʜʠʪʝʣʴ ʜʦʙʘʚʣʷʝʪ ʢʦ ʚʩʝʤʫ ʢʦʧʠʶ ʩʚʦʠʭ ʜʘʥʥʳʭ. 

ɺʩʝ, ʪʝʧʝʨʴ ʥʦʚʳʡ ʬʦʥʥʝʡʤʘʥ ʤʦʞʝʪ ʦʪʱʝʧʣʷʪʴʩʷ ʦʪ ʢʘʤʥʷ. 

çʅʘʩʢʦʣʴʢʦ ʞʝ ʦʪʣʠʯʘʝʪʩʷ, ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʦ ʚʩʝ ʵʪʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʯʘʩʪʥʦʡ ʞʠʟʥʠ ʥʘʰʝʡ 

ʜʦʨʦʛʦʡ ʢʦʨʦʣʝʚʳè ð ʢʘʢ ʩʢʘʟʘʣʘ ʦʜʥʘʞʜʳ, ʛʦʚʦʨʷʪ, ʦʜʥʘ ʠʟ ʬʨʝʡʣʠʥ ʢʦʨʦʣʝʚʳ ɺʠʢʪʦʨʠʠ ʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ çʂʣʝʦʧʘʪʨʳè ʩ ʉʘʨʦʡ ɹʝʨʥʘʨ ʚ ʛʣʘʚʥʦʡ ʨʦʣʠ. ʅʠ ʢʠʩʣʦʨʦʜʘ, ʥʠ ʚʦʜʳ, ʥʠ 

ʫʛʣʝʨʦʜʘ, ʥʠ ʦʙʠʪʘʝʤʦʡ ʟʦʥʳ, ʥʠ ʛʝʥʝʪʠʢʠ, ʪʨʠ ʧʦʣʘé ɼʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʯʪʦʙʳ 

ʩʯʠʪʘʪʴ ʝʝ ʬʦʨʤʦʡ ʞʠʟʥʠ, ʭʦʪʷ ʠ ʚʝʩʴʤʘ ʥʝʦʙʳʯʥʦʡ, ʢ ʪʦʤʫ ʞʝ ʩʧʦʩʦʙʥʘʷ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʧʨʠ 

ʧʦʤʦʱʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʦʩʥʦʚʥʳʝ ʝʝ ʯʝʨʪʳ ʚʧʦʣʥʝ ʨʝʘʣʠʩʪʠʯʥʳ ʩ ʥʘʫʯʥʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʗ ʥʝ ʫʪʚʝʨʞʜʘʶ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʩʫʱʥʦʩʪʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʫʱʝʩʪʚʫʶʪ; ʙʦʣʝʝ ʪʦʛʦ, 

ʥʠʢʘʢʦʝ ʢʦʥʢʨʝʪʥʦ ʧʨʝʜʣʘʛʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʥʦʧʣʘʥʝʪʥʦʡ ʞʠʟʥʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʤ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʝʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʧʘʨʦʭʠʘʣʝʡ. ʅʦ ʦʥʠ ʠʣʣʶʩʪʨʠʨʫʶʪ ʙʦʛʘʪʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʚ ʤʠʨʘʭ, ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ 

ʥʘʰʝʛʦ. 

 

ʊʝʤʥʳʝ ʟʚʝʟʜʳ 
ʍʦʣʣʠ: ʅʫ, ʛʣʘʚʥʦʝ ʚ ʯʝʨʥʦʡ ʜʳʨʝ, ʝʝ ʛʣʘʚʥʘʷ ʦʪʣʠʯʠʪʝʣʴʥʘʷ ʯʝʨʪʘ, ʵʪʦé ʦʥʘ ʯʝʨʥʘʷ. ɸ 

ʛʣʘʚʥʦʝ ʚ ʢʦʩʤʦʩʝ, ʮʚʝʪ ʢʦʩʤʦʩʘ, ʦʩʥʦʚʥʦʡ ʢʦʩʤʠʯʝʩʢʠʡ ʮʚʝʪ, ʵʪʦé ʦʥ ʯʝʨʥʳʡ. ʀ ʢʘʢ, 

ʧʦ-ʚʘʰʝʤʫ, ʠʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ? 

çʂʨʘʩʥʳʡ ʢʘʨʣʠʢè, ʩʝʟʦʥ 3, ʵʧʠʟʦʜ 2: çɿʘʪʝʨʷʥʥʳʝ ʚ ʩʥʝʛʘʭè 

ʏʝʣʦʚʝʢ ʠʟʜʘʚʥʘ ʤʝʯʪʘʣ ʧʦʣʝʪʝʪʴ ʥʘ ʃʫʥʫ. ʉʘʪʠʨʠʯʝʩʢʠʝ çʇʨʘʚʜʠʚʳʝ ʠʩʪʦʨʠʠè ʃʫʢʠʘʥʘ 

ʉʘʤʦʩʘʪʩʢʦʛʦ, ʜʘʪʠʨʫʝʤʳʝ ʧʨʠʤʝʨʥʦ 150 ʛʦʜʦʤ, ʩʦʜʝʨʞʘʪ ʚʦʦʙʨʘʞʘʝʤʳʝ ʧʫʪʝʰʝʩʪʚʠʷ ʥʘ ʃʫʥʫ ʠ 

ɺʝʥʝʨʫ. ɺ 1608 ʛʦʜʫ ʂʝʧʣʝʨ ʥʘʧʠʩʘʣ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʠʡ ʨʦʤʘʥ Somnium (çʉʦʥè), ʚ ʢʦʪʦʨʦʤ 

ʜʝʤʦʥʳ ʧʝʨʝʥʦʩʷʪ ʤʘʣʴʯʠʢʘ ʧʦ ʠʤʝʥʠ ɼʫʨʘʢʦʪ ʠʟ ʀʩʣʘʥʜʠʠ ʥʘ ʃʫʥʫ. ɺ ʢʦʥʮʝ 1620-ʭ ʛʦʜʦʚ 

ʌʨʵʥʩʠʩ ɻʦʜʚʠʥ, ʝʧʠʩʢʦʧ ʍʝʨʝʬʦʨʜʩʢʠʡ, ʥʘʧʠʩʘʣ çʏʝʣʦʚʝʢʘ ʥʘ ʃʫʥʝè ð ʟʘʣʠʭʚʘʪʩʢʫʶ 

ʠʩʪʦʨʠʶ, ʚ ʢʦʪʦʨʦʡ ʛʠʛʘʥʪʩʢʠʝ ʣʝʙʝʜʠ-ʛʘʥʟʳ ʧʝʨʝʥʦʩʷʪ ʤʦʨʷʢʘ ɼʦʤʠʥʛʦ ɻʦʥʩʘʣʝʩʘ ʥʘ ʃʫʥʫ. 

ɼʝʤʦʥʳ ʂʝʧʣʝʨʘ ʙʳʣʠ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʯʝʤ ʣʝʙʝʜʠ ɻʦʜʚʠʥʘ. 

ʃʝʙʝʜʴ, ʢʘʢʠʤ ʙʳ ʩʠʣʴʥʳʤ ʦʥ ʥʠ ʙʳʣ, ʥʝ ʩʤʦʞʝʪ ʜʦʣʝʪʝʪʴ ʜʦ ʃʫʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʢʦʩʤʦʩ ð ʵʪʦ 

ʚʘʢʫʫʤ. ʅʦ ʜʝʤʦʥ ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʝʪ ʜʘʪʴ ʫʩʳʧʣʝʥʥʦʤʫ ʯʝʣʦʚʝʢʫ ʪʦʣʯʦʢ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʳʡ, 

ʯʪʦʙʳ ʪʦʪ ʫʣʝʪʝʣ ʩ ʧʣʘʥʝʪʳʧʨʦʯʴ. ʅʘʩʢʦʣʴʢʦ ʩʠʣʴʥʳʡ ʥʫʞʝʥ ʪʦʣʯʦʢ? ʂʠʥʝʪʠʯʝʩʢʘʷ 

ʵʥʝʨʛʠʷ ʨʘʢʝʪʳ ʨʘʚʥʷʝʪʩʷ ʧʦʣʦʚʠʥʝ ʝʝ ʤʘʩʩʳ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ ʢʚʘʜʨʘʪ ʝʝ ʩʢʦʨʦʩʪʠ, ʠ ʵʪʘ ʵʥʝʨʛʠʷ 

ʜʦʣʞʥʘ ʧʨʝʚʟʦʡʪʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ʪʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʦʪ ʢʦʪʦʨʦʛʦ ʧʣʘʥʠʨʫʝʪʩʷ 

ʫʙʝʞʘʪʴ. ʂʝʧʣʝʨ ʵʪʦ ʟʥʘʣ, ʭʦʪʷ ʠ ʥʝ ʬʦʨʤʫʣʠʨʦʚʘʣ ʪʘʢʠʤ ʦʙʨʘʟʦʤ. ʏʪʦʙʳ ʫʡʪʠ ʦʪ ʧʣʘʥʝʪʳ, 

ʨʘʢʝʪʘ ʜʦʣʞʥʘ ʧʨʝʦʜʦʣʝʪʴ ʢʨʠʪʠʯʝʩʢʠʡ ʧʦʨʦʛ ð çʩʢʦʨʦʩʪʴ ʫʙʝʛʘʥʠʷè. ʐʚʳʨʥʠʪʝ ʯʪʦ-ʥʠʙʫʜʴ ʚ 

ʥʝʙʦ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ð ʠ ʵʪʦ ʯʪʦ-ʪʦ ʫʞʝ ʥʝ ʚʝʨʥʝʪʩʷ ʥʘ ɿʝʤʣʶ; ʝʩʣʠ ʞʝ ʩʢʦʨʦʩʪʴ ʙʫʜʝʪ 

ʤʝʥʴʰʝ ʧʦʨʦʛʦʚʦʡ ð ʚʝʨʥʝʪʩʷ. ɼʣʷ ɿʝʤʣʠ ʩʢʦʨʦʩʪʴ ʫʙʝʛʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 11,2 ʢʠʣʦʤʝʪʨʘ ʚ 

ʩʝʢʫʥʜʫ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʜʨʫʛʠʭ ʪʝʣ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʵʪʦ ʧʨʠʜʘʩʪ 

ʚʘʤ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʠʤʧʫʣʴʩ, ʯʪʦʙʳ ʥʘʚʩʝʛʜʘ ʫʡʪʠ ʦʪ ɿʝʤʣʠ. ɺʳ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʦʱʫʱʘʝʪʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʨʠʪʷʞʝʥʠʝ ɿʝʤʣʠ ð ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʥʘ ʚʩʝʭ ʥʘʩ 

ʜʝʡʩʪʚʫʝʪ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, ð ʥʦ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʩʧʘʜʘʝʪ ʪʘʢ ʙʳʩʪʨʦ, ʯʪʦ ʥʝ ʩʤʦʞʝʪ 
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ʚʘʩ ʦʩʪʘʥʦʚʠʪʴ. ɽʩʣʠ ʚʦʢʨʫʛ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʪʝʣʘ, ʪʦ ʠʭ ʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʪʘʢʞʝ ʩʣʝʜʫʝʪ 

ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ. ɽʩʣʠ ʚʳ ʩʪʘʨʪʫʝʪʝ ʩ ɿʝʤʣʠ ʠ ʭʦʪʠʪʝ ʚʳʡʪʠ ʠʟ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʢʦʣʦʜʮʘ 

ʉʦʣʥʮʘ, ʚʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʩʢʦʨʦʩʪʴ 42,1 ʢʠʣʦʤʝʪʨʘ ʚ ʩʝʢʫʥʜʫ[72]. 

ʉʫʱʝʩʪʚʫʶʪ ʩʧʦʩʦʙʳ ʦʙʦʡʪʠ ʵʪʦʪ ʧʨʝʜʝʣ. ʊʘʢ, ʢʦʩʤʠʯʝʩʢʦʝ ʙʦʣʘ ð ʵʪʦ ʛʠʧʦʪʝʪʠʯʝʩʢʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʨʘʩʢʨʫʯʠʚʘʝʪ ʢʦʨʘʙʣʴ ʢʘʢ ʢʘʙʠʥʢʫ ʥʘ ʦʜʥʦʡ ʠʟ ʩʧʠʮ ʢʦʣʝʩʘ ʦʙʦʟʨʝʥʠʷ. 

ʉʦʙʝʨʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʘʩʢʘʜ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ð ʠ ʚʳ ʧʦʣʫʯʠʪʝ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʨʘʪʴʩʷ ʜʦ 

ʦʨʙʠʪʳ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʨʠʠ ʧʦʚʦʨʦʪʦʚ ʥʘ ʩʧʠʮʘʭ. ʀʣʠ, ʝʱʝ ʣʫʯʰʝ, ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʢʦʩʤʠʯʝʩʢʠʡ 

ʣʠʬʪ ð ʵʪʦ, ʧʦ ʩʫʱʝʩʪʚʫ, ʢʨʝʧʢʘʷ ʚʝʨʝʚʢʘ, ʩʚʠʩʘʶʱʘʷ ʚʥʠʟ ʩʦ ʩʧʫʪʥʠʢʘ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ 

ʦʨʙʠʪʝ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʚʟʙʠʨʘʪʴʩʷ ʥʝ ʪʦʨʦʧʷʩʴ. ʇʨʠ ʵʪʠʭ ʩʧʦʩʦʙʘʭ ʧʦʧʘʜʘʥʠʷ ʥʘ ʦʨʙʠʪʫ 

ʩʢʦʨʦʩʪʴ ʫʙʝʛʘʥʠʷ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, ʦʥʘ ʧʨʠʤʝʥʠʤʘ ʪʦʣʴʢʦ ʢ ʩʚʦʙʦʜʥʦ ʜʚʠʞʫʱʠʤʩʷ ʦʙʲʝʢʪʘʤ, 

ʢʦʪʦʨʳʤ ʜʘʣʠ ʩʠʣʴʥʳʡ ʪʦʣʯʦʢ ʠ ʦʪʧʫʩʪʠʣʠ, ʦʩʪʘʚʠʚ ʣʝʪʝʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʀ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʚʳʚʦʜʫ, ʩʣʝʜʫʶʱʝʤʫ ʠʟ ʩʢʦʨʦʩʪʠ ʫʙʝʛʘʥʠʷ, ʚʝʜʴ ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʩʚʝʪʦʚʘʷ ʯʘʩʪʠʮʘ, ʬʦʪʦʥ. 

*** 
ʂʦʛʜʘ ʈʸʤʝʨ ʦʪʢʨʳʣ, ʯʪʦ ʩʚʝʪ ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʩʢʦʨʦʩʪʴ, ʤʘʣʦ ʢʪʦ ʠʟ ʫʯʝʥʳʭ ʦʩʦʟʥʘʣ ʦʜʥʦ ʠʟ 

ʩʣʝʜʩʪʚʠʡ: ʩʚʝʪ ʥʝ ʤʦʞʝʪ ʫʙʝʞʘʪʴ ʦʪ ʜʦʩʪʘʪʦʯʥʦ ʤʘʩʩʠʚʥʦʛʦ ʪʝʣʘ. ɺ 1783 ʛʦʜʫ ɼʞʦʥ ʄʠʯʝʣʣ 

ʧʨʝʜʩʪʘʚʠʣ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ, ʚʦʟʤʦʞʥʦ, ʫʩʳʧʘʥʘ ʛʨʦʤʘʜʥʳʤʠ ʪʝʣʘʤʠ, ʧʨʝʚʦʩʭʦʜʷʱʠʤʠ ʧʦ 

ʨʘʟʤʝʨʫ ʟʚʝʟʜʳ, ʥʦ ʥʠʯʝʛʦ ʥʝ ʠʟʣʫʯʘʶʱʠʤʠ. ɺ 1796 ʛʦʜʫ ʃʘʧʣʘʩ ʦʧʫʙʣʠʢʦʚʘʣ ʪʫ ʞʝ ʠʜʝʶ ʚ 

ʩʚʦʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤ ʪʨʫʜʝ Exposition du Syst¯me du Monde (çʀʟʣʦʞʝʥʠʝ ʩʠʩʪʝʤʳ ʤʠʨʘè): 

çʃʫʯʠ ʦʪ ʷʨʢʦʡ ʟʚʝʟʜʳ, ʠʤʝʶʱʝʡ ʪʫ ʞʝ ʧʣʦʪʥʦʩʪʴ, ʯʪʦ ʠ ɿʝʤʣʷ, ʠ ʜʠʘʤʝʪʨ ʚ 250 ʪʳʩʷʯ ʨʘʟ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʉʦʣʥʮʘ, ʥʝ ʜʦʰʣʠ ʙʳ ʜʦ ʥʘʩ ʠʟ-ʟʘ ʝʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ; ʧʦʵʪʦʤʫ 

ʚʦʟʤʦʞʥʦ, ʯʪʦ ʢʨʫʧʥʝʡʰʠʝ ʩʚʝʪʷʱʠʝʩʷ ʪʝʣʘ ʚʦ ɺʩʝʣʝʥʥʦʡ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʚʠʜʠʤʳʤʠ ʧʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝè. 

ʅʘʯʠʥʘʷ ʩ ʪʨʝʪʴʝʛʦ ʠʟʜʘʥʠʷ, ʘʚʪʦʨ ʠʩʢʣʶʯʠʣ ʵʪʦʪ ʧʘʩʩʘʞ ʠʟ ʢʥʠʛʠ, ʚʝʨʦʷʪʥʦ, ʧʦʪʦʤʫ, ʯʪʦ 

ʃʘʧʣʘʩ ʠʩʧʳʪʳʚʘʣ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʦʤʥʝʥʠʷ. 

ɽʩʣʠ ʪʘʢ, ʝʤʫ ʥʝ ʩʪʦʠʣʦ ʙʝʩʧʦʢʦʠʪʴʩʷ, ʭʦʪʷ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʦʣʝʝ ʜʚʫʭ ʩʪʦʣʝʪʠʡ, ʯʪʦʙʳ 

ʧʦʜʪʚʝʨʜʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʝʛʦ çʪʝʤʥʳʭ ʟʚʝʟʜè. ʅʴʶʪʦʥʦʚʘ ʦʩʥʦʚʘ ʨʘʩʯʝʪʦʚ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ 

ʩʤʝʥʠʣʘʩʴ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʣʠʚʰʝʡ ʥʘ ʢʦʥʮʝʧʮʠʶ ʪʝʤʥʦʡ ʟʚʝʟʜʳ ʥʦʚʳʡ ʩʚʝʪ ð ʠʣʠ 

ʥʦʚʫʶ ʪʴʤʫ. ʈʝʰʝʥʠʷ ʵʡʥʰʪʝʡʥʦʚʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʧʦʣʷ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʦʢʨʫʞʘʶʱʝʛʦ 

ʦʯʝʥʴ ʙʦʣʴʰʫʶ ʧʣʦʪʥʫʶ ʤʘʩʩʫ, ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʢʦʝ-ʯʪʦ ʜʘʞʝ ʙʦʣʝʝ ʜʠʢʦʝ, ʯʝʤ ʪʝʤʥʳʝ ʟʚʝʟʜʳ 

ʄʠʯʝʣʣʘ ʠ ʃʘʧʣʘʩʘ. ʊʘʢʘʷ ʤʘʩʩʘ ʥʝ ʪʦʣʴʢʦ ʟʘʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʠʩʧʫʩʢʘʝʤʳʡ ʝʶ ʞʝ ʩʚʝʪ; ʦʥʘ 

ʚʦʦʙʱʝ ʠʩʯʝʟʘʝʪ ʩ ʢʘʨʪʳ ɺʩʝʣʝʥʥʦʡ; ʩʢʨʳʚʘʪʴʩʷ ʝʡ ʧʦʤʦʛʘʝʪ ʙʠʣʝʪ ʚ ʦʜʠʥ ʢʦʥʝʮ ʚ ʥʝʙʳʪʠʝ, 

ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʛʦʨʠʟʦʥʪ ʩʦʙʳʪʠʡ. ɺ 1964 ʛʦʜʫ ʞʫʨʥʘʣʠʩʪʢʘ ʕʥʥ ʕʚʠʥʛ ʥʘʧʠʩʘʣʘ ʩʪʘʪʴʶ ʦʙ ʵʪʦʡ 

ʠʜʝʝ ʩ ʙʨʦʩʢʠʤ ʟʘʛʦʣʦʚʢʦʤ çʏʝʨʥʳʝ ʜʳʨʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʌʠʟʠʢ ɼʞʦʥ ʋʠʣʣʝʨ ʠʩʧʦʣʴʟʦʚʘʣ 

ʵʪʦʪ ʞʝ ʪʝʨʤʠʥ ʚ 1967 ʛʦʜʫ, ʠ ʯʘʩʪʦ ʠʟʦʙʨʝʪʘʪʝʣʝʤ ʵʪʦʛʦ ʪʝʨʤʠʥʘ ʩʯʠʪʘʶʪ ʠʤʝʥʥʦ ʝʛʦ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʯʝʨʥʳʭ ʜʳʨ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʟʘʜʘʚʘʣʠʩʴ ʚʦʧʨʦʩʦʤ, ʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʣʠ, ʥʘʧʨʦʪʠʚ, 

ʪʘʢʦʝ ʩʣʝʜʩʪʚʠʝ ʠʟ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʦ ʝʝ ʥʝʧʦʣʥʦʪʝ, ʦ ʪʦʤ, ʯʪʦ ʚ ʥʝʡ ʥʝʜʦʩʪʘʝʪ 

ʢʘʢʦʛʦ-ʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ, ʢʦʪʦʨʳʡ ʠʩʢʣʶʯʠʣ ʙʳ ʪʘʢʦʝ ʥʝʚʝʨʦʷʪʥʦʝ 

ʷʚʣʝʥʠʝ. ʅʘʠʣʫʯʰʠʡ ʩʧʦʩʦʙ ʨʝʰʠʪʴ ʥʘʢʦʥʝʮ ʵʪʦʪ ʚʦʧʨʦʩ ð ʧʨʦʥʘʙʣʶʜʘʪʴ ʨʝʘʣʴʥʫʶ ʯʝʨʥʫʶ 

ʜʳʨʫ. ʕʪʦ, ʦʜʥʘʢʦ, ʦʢʘʟʘʣʦʩʴ ʚʝʩʴʤʘ ʭʠʪʨʦʡ ʟʘʜʘʯʝʡ, ʠ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʨʠʯʠʥʘʤ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣ 

ʢʦʤʧʴʶʪʝʨ ʍʦʣʣʠ ʚ ʙʨʠʪʘʥʩʢʦʤ ʪʝʣʝʩʝʨʠʘʣʝ çʂʨʘʩʥʳʡ ʢʘʨʣʠʢè ʠ ʢʦʪʦʨʳʝ ʧʨʦʮʠʪʠʨʦʚʘʥʳ ʚ 

ʵʧʠʛʨʘʬʝ. ɼʘʞʝ ʝʩʣʠ ʙʳ ʯʝʨʥʘʷ ʜʳʨʘ ʙʳʣʘ ʥʝʚʠʜʠʤʘ, ʝʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʦʢʘʟʳʚʘʣʦ ʙʳ ʥʘ 

ʚʝʱʝʩʪʚʦ ʚʥʝ ʝʝ ʭʘʨʘʢʪʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɹʦʣʝʝ ʪʦʛʦ (ʧʨʦʩʪʠ, ʍʦʣʣʠ), ʠʟ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʯʝʨʥʳʝ ʜʳʨʳ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʯʝʨʥʳʝ ʠ ʢ ʪʦʤʫ ʞʝ ʥʝ ʩʦʚʩʝʤ 

ʜʳʨʳ. ʉʚʝʪ ʥʝ ʤʦʞʝʪ ʚʳʡʪʠ ʠʟ ʥʠʭ ʥʘʨʫʞʫ, ʥʦ ʚʝʱʝʩʪʚʦ, ʚʩʘʩʳʚʘʝʤʦʝ ʚʥʫʪʨʴ, ʜʘʝʪ ʚʧʦʣʥʝ 

ʥʘʙʣʶʜʘʝʤʳʝ ʵʬʬʝʢʪʳ. 

ʉʝʛʦʜʥʷ ʯʝʨʥʳʝ ʜʳʨʳ ʥʝ ʪʦʣʴʢʦ ʦʜʥʘ ʠʟ ʣʶʙʠʤʳʭ ʪʝʤ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʠ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʘʩʪʨʦʥʦʤʦʚ ʧʨʠʟʥʘʶʪ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ʄʘʣʦ ʪʦʛʦ, ʩʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʛʘʣʘʢʪʠʢ ʠʤʝʝʪ ʚ ʮʝʥʪʨʝ ʩʚʝʨʭʤʘʩʩʠʚʥʫʶ ʯʝʨʥʫʶ ʜʳʨʫ. ɺʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʛʘʣʘʢʪʠʢʠ ʚʦʦʙʱʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ. 

*** 
ʊʝʦʨʠʷ ʯʝʨʥʳʭ ʜʳʨ ʨʦʜʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʚʝʱʝʩʪʚʦ ʠʩʢʨʠʚʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ, ʘ ʠʩʢʨʠʚʣʝʥʥʦʝ 
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ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʚʣʠʷʝʪ ʥʘ ʜʚʠʞʝʥʠʝ ʚʝʱʝʩʪʚʘ, ð ʠ ʚʩʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʕʡʥʰʪʝʡʥʦʚʳʤʠ 

ʫʨʘʚʥʝʥʠʷʤʠ ʧʦʣʷ. ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʫʶ ʛʝʦʤʝʪʨʠʶ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʣʠʙʦ ʚ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʙʣʘʩʪʠ ɺʩʝʣʝʥʥʦʡ, ʣʠʙʦ ʚʦ ɺʩʝʣʝʥʥʦʡ ʚ ʮʝʣʦʤ. ʂ 

ʥʝʩʯʘʩʪʴʶ, ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ ʦʯʝʥʴ ʩʣʦʞʥʳ ð ʥʘʤʥʦʛʦ ʩʣʦʞʥʝʝ ʫʨʘʚʥʝʥʠʡ ʅʴʶʪʦʥʦʚʦʡ ʤʝʭʘʥʠʢʠ, 

ʭʦʪʷ ʪʝ ʠ ʩʘʤʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳ. ʇʦʢʘ ʫ ʥʘʩ ʥʝ ʧʦʷʚʠʣʠʩʴ ʙʳʩʪʨʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʥʘʡʪʠ 

ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʧʦʣʷ ʤʦʞʥʦ ʙʳʣʦ ʪʦʣʴʢʦ ʧʨʠ ʧʦʤʦʱʠ ʢʘʨʘʥʜʘʰʘ, ʙʫʤʘʛʠ ʠ, ʢʘʢ ʛʦʚʦʨʠʣ 

ʕʨʢʶʣʴ ʇʫʘʨʦ, çʤʘʣʝʥʴʢʠʭ ʩʝʨʳʭ ʢʣʝʪʦʯʝʢè. ɺ ʧʦʜʦʙʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʧʦʣʝʟʥʳʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʧʨʠʝʤʦʤ ʩʪʘʥʦʚʠʪʩʷ ʩʠʤʤʝʪʨʠʷ. ɽʩʣʠ ʪʨʝʙʫʝʤʦʝ ʨʝʰʝʥʠʝ ʩʬʝʨʠʯʝʩʢʠ 

ʩʠʤʤʝʪʨʠʯʥʦ, ʪʦ ʝʜʠʥʩʪʚʝʥʥʦʡ ʟʥʘʯʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʥʝʤ ʷʚʣʷʝʪʩʷ ʨʘʜʠʫʩ. ʇʦʵʪʦʤʫ ʚʤʝʩʪʦ 

ʦʙʳʯʥʳʭ ʪʨʝʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʩʝʛʦ ʦʜʥʦ, ʯʪʦ ʛʦʨʘʟʜʦ 

ʧʨʦʱʝ. 

ɺ 1915 ʛʦʜʫ ʂʘʨʣ ʐʚʘʨʮʰʠʣʴʜ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʵʪʦʡ ʠʜʝʝʡ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʷ 

ʕʡʥʰʪʝʡʥʘ ʜʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʤʘʩʩʠʚʥʦʡ ʩʬʝʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʤʦʜʝʣʴ 

ʙʦʣʴʰʦʡ ʟʚʝʟʜʳ. ʋʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʜʦ ʦʜʥʦʡ ʫʧʨʦʩʪʠʣʦ 

ʫʨʘʚʥʝʥʠʷ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ, ʯʪʦʙʳ ʦʥ ʩʤʦʛ ʚʳʚʝʩʪʠ ʷʚʥʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʛʝʦʤʝʪʨʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʚʦʢʨʫʛ ʪʘʢʦʡ ʩʬʝʨʳ. ɺ ʪʦ ʚʨʝʤʷ ʦʥ ʚ ʩʦʩʪʘʚʝ ʧʨʫʩʩʢʦʡ ʘʨʤʠʠ ʩʨʘʞʘʣʩʷ ʩ 

ʨʫʩʩʢʠʤʠ, ʥʦ ʩʫʤʝʣ ʚʩʝ ʞʝ ʦʪʧʨʘʚʠʪʴ ʩʚʦʝ ʦʪʢʨʳʪʠʝ ʕʡʥʰʪʝʡʥʫ ʩ ʧʨʦʩʴʙʦʡ ʦʧʫʙʣʠʢʦʚʘʪʴ ʝʛʦ. 

ʕʡʥʰʪʝʡʥ ʙʳʣ ʚʧʝʯʘʪʣʝʥ, ʥʦ ʩʘʤ ʐʚʘʨʮʰʠʣʴʜ ʫʤʝʨ ʧʦʣʛʦʜʘ ʩʧʫʩʪʷ ʦʪ ʥʝʠʟʣʝʯʠʤʦʛʦ 

ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʆʜʥʘ ʠʟ ʦʯʝʥʴ ʧʨʠʷʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʫʨʘʚʥʝʥʠʷ ʟʘʯʘʩʪʫʶ ʟʥʘʶʪ, ʢʘʞʝʪʩʷ, ʙʦʣʴʰʝ, ʯʝʤ ʠʭ ʩʦʟʜʘʪʝʣʠ. ɺʳ ʩʦʩʪʘʚʣʷʝʪʝ ʫʨʘʚʥʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʝʪʝ. ɿʘʪʝʤ ʚʳ ʙʳʩʪʨʝʥʴʢʦ ʥʘʭʦʜʠʪʝ 

ʨʝʰʝʥʠʝ, ʥʘʯʠʥʘʝʪʝ ʚʳʷʩʥʷʪʴ, ʦ ʯʝʤ ʦʥʦ ʚʘʤ ʛʦʚʦʨʠʪ, ð ʠ ʦʙʥʘʨʫʞʠʚʘʝʪʝ, ʯʪʦ ʥʝ ʧʦʥʠʤʘʝʪʝ 

ʦʪʚʝʪʘ. ʊʦʯʥʝʝ ʛʦʚʦʨʷ, ʚʳ ʧʦʥʠʤʘʝʪʝ, ʯʝʤʫ ʨʘʚʝʥ ʦʪʚʝʪ ʠ ʧʦʯʝʤʫ ʦʥ ʨʝʰʘʝʪ ʚʘʰʠ ʫʨʘʚʥʝʥʠʷ, ʥʦ 

ʥʝ ʧʦʥʠʤʘʝʪʝ ʜʦ ʢʦʥʮʘ, ʧʦʯʝʤʫ ʦʥ ʚʝʜʝʪ ʩʝʙʷ ʠʤʝʥʥʦ ʪʘʢ. 

ʂʩʪʘʪʠ ʛʦʚʦʨʷ, ʫʨʘʚʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʠʤʝʥʥʦ ʜʣʷ ʵʪʦʛʦ. ɽʩʣʠ ʙʳ ʤʳ ʚʩʝʛʜʘ ʤʦʛʣʠ ʫʛʘʜʘʪʴ 

ʦʪʚʝʪ ʟʘʨʘʥʝʝ, ʚ ʫʨʘʚʥʝʥʠʷʭ ʥʝ ʙʳʣʦ ʙʳ ʥʫʞʜʳ. ɺʩʧʦʤʥʠʪʝ ʭʦʪʷ ʙʳ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ 

ʅʴʶʪʦʥʘ. ʄʦʞʝʪʝ ʣʠ ʚʳ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʝʛʦ ʬʦʨʤʫʣʫ ʠ ʫʚʠʜʝʪʴ ʵʣʣʠʧʩ? ʗ ʣʠʯʥʦ ʥʝ ʤʦʛʫ. 

ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʥʦ ʨʝʟʫʣʴʪʘʪ ʐʚʘʨʮʰʠʣʴʜʘ ʧʨʝʧʦʜʥʝʩ ʙʦʣʴʰʦʡ ʩʶʨʧʨʠʟ: ʝʛʦ ʨʝʰʝʥʠʝ ʚʝʣʦ 

ʩʝʙʷ ʦʯʝʥʴ ʩʪʨʘʥʥʦ ʥʘ ʥʝʢʦʪʦʨʦʤ ʢʨʠʪʠʯʝʩʢʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʢʦʪʦʨʦʝ ʩʝʡʯʘʩ ʥʘʟʳʚʘʝʪʩʷ ʨʘʜʠʫʩʦʤ 

ʐʚʘʨʮʰʠʣʴʜʘ. ʉʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʘ ʵʪʦʤ ʨʘʜʠʫʩʝ ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʩʠʥʛʫʣʷʨʥʦʩʪʴ: ʥʝʢʦʪʦʨʳʝ 

ʩʦʤʥʦʞʠʪʝʣʠ ʩʪʘʥʦʚʷʪʩʷ ʙʝʩʢʦʥʝʯʥʳʤʠ. ɺʥʫʪʨʠ ʩʬʝʨʳ ʵʪʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʨʘʜʠʫʩʘ ʨʝʰʝʥʠʝ ʥʝ 

ʩʦʦʙʱʘʝʪ ʥʘʤ ʥʠʯʝʛʦ ʨʘʟʫʤʥʦʛʦ ʥʠ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʠ ʦ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʉʦʣʥʮʘ ʨʘʜʠʫʩ ʐʚʘʨʮʰʠʣʴʜʘ ʩʦʩʪʘʚʣʷʝʪ ʪʨʠ ʢʠʣʦʤʝʪʨʘ, ʘ ʜʣʷ ɿʝʤʣʠ ð ʚʩʝʛʦ ʩʘʥʪʠʤʝʪʨ; 

ʠ ʪʘʤ, ʠ ʪʘʤ ʦʥ ʧʦʭʦʨʦʥʝʥ ʚ ʥʝʜʦʩʪʫʧʥʳʭ ʛʣʫʙʠʥʘʭ, ʛʜʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʥʠʢʘʢʠʭ ʧʨʦʙʣʝʤ, ʘ ʩ ʜʨʫʛʦʡ ð ʥʝʜʦʩʪʫʧʝʥ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʢʘʢ ʩʨʘʚʥʝʥʠʝ 

ʧʦʣʫʯʝʥʥʦʛʦ ʐʚʘʨʮʰʠʣʴʜʦʤ ʦʪʚʝʪʘ ʩ ʨʝʘʣʴʥʦʩʪʴʶ, ʪʘʢ ʠ ʚʳʷʚʣʝʥʠʝ ʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ. 

ʊʘʢʦʝ ʥʝʧʦʥʷʪʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʪʘʚʠʪ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʚʦʧʨʦʩ: ʯʪʦ 

ʧʨʦʠʟʦʰʣʦ ʙʳ ʩʦ ʟʚʝʟʜʦʡ ʥʘʩʪʦʣʴʢʦ ʧʣʦʪʥʦʡ, ʯʪʦ ʦʥʘ ʮʝʣʠʢʦʤ ʧʦʤʝʱʘʝʪʩʷ ʚʥʫʪʨʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʨʘʜʠʫʩʘ ʐʚʘʨʮʰʠʣʴʜʘ? 

*** 
ɺ 1922 ʛʦʜʫ ʚʝʜʫʱʠʝ ʬʠʟʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ʩʦʙʨʘʣʠʩʴ ʚʤʝʩʪʝ, ʯʪʦʙʳ ʦʙʩʫʜʠʪʴ ʵʪʦʪ ʚʦʧʨʦʩ, ʥʦ 

ʥʝ ʧʨʠʰʣʠ ʥʠ ʢ ʢʘʢʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʳʚʦʜʫ. ʆʙʱʝʝ ʦʱʫʱʝʥʠʝ ʙʳʣʦ, ʯʪʦ ʪʘʢʘʷ ʟʚʝʟʜʘ ʜʦʣʞʥʘ 

ʩʭʣʦʧʥʫʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ. ʏʪʦ ʧʨʦʠʟʦʡʜʝʪ ʜʘʣʴʰʝ, 

ʟʘʚʠʩʠʪ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʪʦʥʢʦʩʪʝʡ, ʠ ʚ ʪʦ ʚʨʝʤʷ ʦʙ ʵʪʦʤ ʤʦʞʥʦ ʙʳʣʦ ʪʦʣʴʢʦ ʜʦʛʘʜʳʚʘʪʴʩʷ. ʂ 1939 

ʛʦʜʫ ʈʦʙʝʨʪ ʆʧʧʝʥʛʝʡʤʝʨ ʨʘʩʩʯʠʪʘʣ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʤʘʩʩʠʚʥʳʝ ʟʚʝʟʜʳ ʚ ʪʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ 

ʠ ʚʧʨʘʚʜʫ ʠʩʧʳʪʘʶʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʢʦʣʣʘʧʩ, ʥʦ ʦʥ ʩʯʠʪʘʣ, ʯʪʦ ʨʘʜʠʫʩ 

ʐʚʘʨʮʰʠʣʴʜʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʚ ʢʦʪʦʨʦʡ ʚʨʝʤʷ ʧʦʣʥʦʩʪʴʶ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʆʪʩʶʜʘ ʥʘʟʚʘʥʠʝ çʟʘʩʪʳʚʰʘʷ ʟʚʝʟʜʘè. ʆʜʥʘʢʦ ʪʘʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʙʳʣʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʦʰʠʙʦʯʥʦʤ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦʙ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʨʝʰʝʥʠʷ ʐʚʘʨʮʰʠʣʴʜʘ ð ʘ 

ʠʤʝʥʥʦ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʚ ʝʛʦ ʨʝʰʝʥʠʠ ʠʤʝʝʪ ʨʝʘʣʴʥʳʡ ʬʠʟʠʯʝʩʢʠʡ 

ʩʤʳʩʣ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʚʨʝʤʷ ʥʘ ʨʘʜʠʫʩʝ ʐʚʘʨʮʰʠʣʴʜʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʆʜʥʘʢʦ ʜʣʷ ʥʘʙʣʶʜʘʪʝʣʷ, ʫʧʘʚʰʝʛʦ ʚʥʫʪʨʴ ʵʪʦʛʦ ʨʘʜʠʫʩʘ ʠ ʧʨʦʰʝʜʰʝʛʦ 
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ʩʠʥʛʫʣʷʨʥʦʩʪʴ, ʚʩʝ ʥʝ ʪʘʢ. ʕʪʘ ʜʫʘʣʴʥʦʩʪʴ ʪʦʯʝʢ ʟʨʝʥʠʷ ʢʨʘʩʥʦʡ ʥʠʪʴʶ ʧʨʦʭʦʜʠʪ ʩʢʚʦʟʴ ʚʩʶ 

ʪʝʦʨʠʶ ʯʝʨʥʳʭ ʜʳʨ. 

ɺ 1924 ʛʦʜʫ ɸʨʪʫʨ ʕʜʜʠʥʛʪʦʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʐʚʘʨʮʰʠʣʴʜʘ ð ʥʝ ʬʠʟʠʯʝʩʢʦʝ 

ʷʚʣʝʥʠʝ, ʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʨʪʝʬʘʢʪ. ʄʘʪʝʤʘʪʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʩʢʨʠʚʣʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷʧʨʠ ʧʦʤʦʱʠ ʩʝʪʢʠ ʢʨʠʚʳʭ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʦʤʝʯʝʥʥʳʭ ʯʠʩʣʘʤʠ ʠ 

ʥʘʧʦʤʠʥʘʶʱʠʭ ʣʠʥʠʠ ʰʠʨʦʪʳ ʠ ʜʦʣʛʦʪʳ ʥʘ ʢʘʨʪʝ ɿʝʤʣʠ. ʊʘʢʠʝ ʩʝʪʢʠ ʥʘʟʳʚʘʶʪʩʷ 

ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʕʜʜʠʥʛʪʦʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʐʚʘʨʮʰʠʣʴʜʘ ð ʵʪʦ 

ʦʩʦʙʝʥʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʠʤ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʥʘ ʉʝʚʝʨʥʦʤ ʧʦʣʶʩʝ ɿʝʤʣʠ 

ʤʝʨʠʜʠʘʥʳ ʩʭʦʜʷʪʩʷ, ʘ ʧʘʨʘʣʣʝʣʠ ʦʙʨʘʟʫʶʪ ʚʩʝ ʙʦʣʝʝ ʤʝʣʢʠʝ ʢʨʫʛʠ. ʆʜʥʘʢʦ ʝʩʣʠ ʚʳ ʩʪʦʠʪʝ ʥʘ 

ʉʝʚʝʨʥʦʤ ʧʦʣʶʩʝ, ʪʦ ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʘʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʚʳʛʣʷʜʠʪ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʚ 

ʜʨʫʛʠʭ ʤʝʩʪʘʭ. ʊʦʣʴʢʦ ʩʥʝʛʘ ʠ ʣʴʜʘ ʙʦʣʴʰʝ. ɺʥʝʰʥʠʝ ʩʪʨʘʥʥʦʩʪʠ ʛʝʦʤʝʪʨʠʠ ʚʦʟʣʝ ʉʝʚʝʨʥʦʛʦ 

ʧʦʣʶʩʘ ʚʳʟʚʘʥʳ ʪʝʤ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʚʳʙʨʘʥʳ ʰʠʨʦʪʘ ʠ ʜʦʣʛʦʪʘ. ɽʩʣʠ ʙʳ ʚʳ 

ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ ʩ ɺʦʩʪʦʯʥʳʤ ʠ ɿʘʧʘʜʥʳʤ ʧʦʣʶʩʘʤʠ ʥʘ ʵʢʚʘʪʦʨʝ, ʪʦ ʫʞʝ 

ʵʪʠ ʪʦʯʢʠ ʚʳʛʣʷʜʝʣʠ ʙʳ ʩʪʨʘʥʥʦ, ʘ ʉʝʚʝʨʥʳʡ ʠ ʖʞʥʳʡ ʧʦʣʶʩʘ ʢʘʟʘʣʠʩʴ ʩʦʚʝʨʰʝʥʥʦ 

ʥʦʨʤʘʣʴʥʳʤʠ ʤʝʩʪʘʤʠ. 

ʂʦʦʨʜʠʥʘʪʳ ʐʚʘʨʮʰʠʣʴʜʘ ʢʦʨʨʝʢʪʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ, ʢʘʢ ʚʳʛʣʷʜʠʪ ʯʝʨʥʘʷ ʜʳʨʘ ʩʥʘʨʫʞʠ, ʥʦ 

ʠʟʥʫʪʨʠ ʦʥʘ ʩʤʦʪʨʠʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʠʥʘʯʝ. ʕʜʜʠʥʛʪʦʥ ʥʘʰʝʣ ʜʨʫʛʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʐʚʘʨʮʰʠʣʴʜʘ ʠʩʯʝʟʘʝʪ. ʂ ʥʝʩʯʘʩʪʴʶ, ʦʥ ʥʝ ʩʤʦʛ ʠʩʩʣʝʜʦʚʘʪʴ ʩʚʦʝ 

ʦʪʢʨʳʪʠʝ ʜʦ ʢʦʥʮʘ, ʧʦʩʢʦʣʴʢʫ ʨʘʙʦʪʘʣ ʚ ʪʦ ʚʨʝʤʷ ʥʘʜ ʜʨʫʛʠʤʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤʠ ʚʦʧʨʦʩʘʤʠ, ð 

ʠ ʦʪʢʨʳʪʠʝ ʦʩʪʘʣʦʩʴ ʧʦʯʪʠ ʥʝʟʘʤʝʯʝʥʥʳʤ. ʀʥʪʝʨʝʩ ʢ ʥʝʤʫ ʚʥʦʚʴ ʧʨʦʙʫʜʠʣʩʷ ʚ 1933 ʛʦʜʫ, ʢʦʛʜʘ 

ɾʦʨʞ ʃʝʤʝʪʨ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʕʜʜʠʥʛʪʦʥʘ ʧʦʥʷʣ, ʯʪʦ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʚ ʨʝʰʝʥʠʠ ʐʚʘʨʮʰʠʣʴʜʘ ð 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʨʪʝʬʘʢʪ. 

ʅʦ ʜʘʞʝ ʧʦʩʣʝ ʵʪʦʛʦ ʪʝʤʘ ʣʠʰʴ ʪʝʧʣʠʣʘʩʴ ʜʦ 1958 ʛʦʜʘ, ʢʦʛʜʘ ɼʵʚʠʜ ʌʠʥʢʝʣʴʰʪʝʡʥ ʥʘʰʝʣ 

ʥʦʚʫʶ ʙʦʣʝʝ ʫʜʦʙʥʫʶ ʢʦʦʨʜʠʥʘʪʥʫʶ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʨʘʜʠʫʩ ʐʚʘʨʮʰʠʣʴʜʘ ʠʤʝʝʪ 

ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ, ʥʦ ʩʤʳʩʣ ʵʪʦʪ ʥʝ ʚ ʪʦʤ, ʯʪʦ ʚʨʝʤʷ ʪʘʤ ʟʘʤʠʨʘʝʪ. ʇʨʠ ʧʦʤʦʱʠ ʩʚʦʠʭ 

ʢʦʦʨʜʠʥʘʪ ʌʠʥʢʝʣʴʰʪʝʡʥ ʨʝʰʠʣ ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʥʦ ʠ ʜʣʷ 

ʚʩʝʛʦ ʙʫʜʫʱʝʛʦ, ʢʦʪʦʨʦʝ ʦʞʠʜʘʝʪ ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. ɺ ʵʪʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʥʘ ʨʘʜʠʫʩʝ 

ʐʚʘʨʮʰʠʣʴʜʘ ʥʝʪ ʥʠʢʘʢʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʥʦ ʨʘʜʠʫʩ ʵʪʦʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʦʨʠʟʦʥʪ ʩʦʙʳʪʠʡ: 

ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʙʘʨʴʝʨ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʥʝʰʥʷʷ ʯʘʩʪʴ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʚʥʫʪʨʝʥʥʶʶ, ʥʦ ʥʝ 

ʥʘʦʙʦʨʦʪ. ɽʛʦ ʨʝʰʝʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʟʚʝʟʜʘ, ʣʝʞʘʱʘʷ ʧʦʣʥʦʩʪʴʶ ʚʥʫʪʨʠ ʩʚʦʝʛʦ ʨʘʜʠʫʩʘ 

ʐʚʘʨʮʰʠʣʴʜʘ, ʢʦʣʣʘʧʩʠʨʫʝʪ ʠ ʦʙʨʘʟʫʝʪ ʦʙʣʘʩʪʴ, ʧʦʢʠʥʫʪʴ ʢʦʪʦʨʫʶ ʥʝ ʤʦʞʝʪ ʥʠ ʚʝʱʝʩʪʚʦ, ʥʠ 

ʜʘʞʝ ʬʦʪʦʥʳ. ʊʘʢʘʷ ʦʙʣʘʩʪʴ ʦʢʘʟʳʚʘʝʪʩʷ ʯʘʩʪʠʯʥʦ ʦʪʦʨʚʘʥʥʦʡ ʦʪ ʦʩʪʘʣʴʥʦʡ ɺʩʝʣʝʥʥʦʡ ð ʚ ʥʝʝ 

ʤʦʞʥʦ ʧʦʧʘʩʪʴ, ʥʦ ʠʟ ʥʝʝ ʥʝʚʦʟʤʦʞʥʦ ʚʳʡʪʠ. ʕʪʦ ʠ ʝʩʪʴ ʥʘʩʪʦʷʱʘʷ ʯʝʨʥʘʷ ʜʳʨʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʧʦʥʠʤʘʥʠʠ ʵʪʦʛʦ ʪʝʨʤʠʥʘ. 

ʂʘʢ ʚʳʛʣʷʜʠʪ ʯʝʨʥʘʷ ʜʳʨʘ, ʟʘʚʠʩʠʪ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʯʪʦ ʥʝʢʠʡ 

ʥʝʫʜʘʯʣʠʚʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʢʦʨʘʙʣʴ ð ʥʫ, ʠʣʠ ʢʦʩʤʠʯʝʩʢʠʡ ʢʦʨʘʙʣʴ ʩ ʥʝʫʜʘʯʣʠʚʳʤ ʵʢʠʧʘʞʝʤ ð 

ʧʘʜʘʝʪ ʚ ʯʝʨʥʫʶ ʜʳʨʫ. ʕʪʦ ʦʜʠʥ ʠʟ ʩʪʦʣʧʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʟʠʞʜʝʪʩʷ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʦʝ ʢʠʥʦ, 

ʥʦ ʤʘʣʦ ʢʦʤʫ ʠʟ ʢʠʥʝʤʘʪʦʛʨʘʬʠʩʪʦʚ ʫʜʘʝʪʩʷ ʩʥʷʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʭʦʪʴ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ 

ʧʨʘʚʜʦʧʦʜʦʙʥʦ. ɺ ʬʠʣʴʤʝ çʀʥʪʝʨʩʪʝʣʣʘʨè ʵʪʦ ʫʜʘʣʦʩʴ ʩʜʝʣʘʪʴ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ 

ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʚʳʩʪʫʧʠʣ ʂʠʧ ʊʦʨʥ, ʥʦ ʫ ʩʶʞʝʪʘ ʵʪʦʛʦ ʬʠʣʴʤʘ ʝʩʪʴ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ. ʇʦ ʜʘʥʥʳʤ 

ʬʠʟʠʢʠ, ʝʩʣʠ ʤʳ ʥʘʙʣʶʜʘʝʤ ʟʘ ʧʘʜʘʶʱʠʤ ʢʦʨʘʙʣʝʤ ʠʟʜʘʣʝʢʘ, ʪʦ ʦʥ, ʢʘʢ ʥʘʤ ʢʘʞʝʪʩʷ, ʧʘʜʘʝʪ ʚʩʝ 

ʤʝʜʣʝʥʥʝʝ ʠ ʤʝʜʣʝʥʥʝʝ, ʧʦʪʦʤʫ ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʯʝʨʥʦʡ ʜʳʨʳ ʚʩʝ ʩʠʣʴʥʝʝ ʧʨʠʪʷʛʠʚʘʝʪ ʬʦʪʦʥʳ, 

ʠʜʫʱʠʝ ʦʪ ʢʦʨʘʙʣʷ. ʊʝ ʬʦʪʦʥʳ, ʯʪʦ ʦʢʘʟʳʚʘʶʪʩʷ ʢ ʯʝʨʥʦʡ ʜʳʨʝ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ, ʥʝ ʤʦʛʫʪ 

ʫʡʪʠ ʚʦʚʩʝ; ʪʝ, ʯʪʦ ʦʢʘʟʘʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʛʦʨʠʟʦʥʪʦʤ ʩʦʙʳʪʠʡ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ, ʛʜʝ 

ʩʠʣʘ ʪʷʞʝʩʪʠ ʚ ʪʦʯʥʦʩʪʠ ʢʦʤʧʝʥʩʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʤʦʛʫʪ ʫʡʪʠ, ʥʦ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ. ʄʳ 

ʚʠʜʠʤ ʢʦʩʤʠʯʝʩʢʠʡ ʢʦʨʘʙʣʴ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʨʝʛʠʩʪʨʠʨʫʝʤ ʠʩʧʫʩʢʘʝʤʳʡ ʠʤ ʩʚʝʪ, ʧʦʵʪʦʤʫ 

ʤʳ ʚʠʜʠʤ, ʯʪʦ ʦʥ ʧʦʣʟʝʪ ʚʩʝ ʤʝʜʣʝʥʥʝʝ ʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʥʝ ʜʦʭʦʜʷ ʜʦ 

ʛʦʨʠʟʦʥʪʘ ʩʦʙʳʪʠʡ. ʆʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʛʣʘʩʠʪ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʟʘʤʝʜʣʷʝʪ ʚʨʝʤʷ. ʅʘ 

ʨʘʜʠʫʩʝ ʐʚʘʨʮʰʠʣʴʜʘ ʚʨʝʤʷ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʥʦ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. 

ɹʦʣʝʝ ʪʦʛʦ, ʩʘʤʘ ʜʳʨʘ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʢʨʘʩʥʝʝ ʠ ʢʨʘʩʥʝʝ ʙʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʫ ɼʦʧʣʝʨʘ. ɺʦʪ ʧʦʯʝʤʫ 

ʯʝʨʥʳʝ ʜʳʨʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʰʪʘʤʧʦʚʘʥʥʦʛʦ ʩʘʨʢʘʟʤʘ ʍʦʣʣʠ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʯʝʨʥʳʝ. 

ʕʢʠʧʘʞ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ ʥʝ ʠʩʧʳʪʳʚʘʝʪ ʥʠʯʝʛʦ ʧʦʜʦʙʥʦʛʦ. ɸʩʪʨʦʥʘʚʪʳ ʧʨʠʙʣʠʞʘʶʪʩʷ 

ʢ ʯʝʨʥʦʡ ʜʳʨʝ, ʠʭ ʟʘʩʘʩʳʚʘʝʪ ʚʥʫʪʨʴ ʯʝʨʝʟ ʛʦʨʠʟʦʥʪ ʩʦʙʳʪʠʡ, ʘ ʟʘʪʝʤé 

éʆʥʠ ʠʩʧʳʪʳʚʘʶʪ ʥʘ ʩʝʙʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ, ʚʥʫʪʨʠ ʯʝʨʥʦʡ 

ʜʳʨʳ. ɺʝʨʦʷʪʥʦ. ʄʳ ʥʝ ʟʥʘʝʤ ʥʘʚʝʨʥʷʢʘ, ʧʦʪʦʤʫ ʯʪʦ, ʩʫʜʷ ʧʦ ʫʨʘʚʥʝʥʠʷʤ, ʚʩʝ ʚʝʱʝʩʪʚʦ ʚ 
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ʢʦʨʘʙʣʝ ʙʫʜʝʪ ʩʞʘʪʦ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʪʦʯʢʫ ʙʝʩʢʦʥʝʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʥʫʣʝʚʦʛʦ ʨʘʟʤʝʨʘ. ʕʪʦ, 

ʝʩʣʠ ʪʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʦʠʟʦʡʜʝʪ, ʠ ʙʫʜʝʪ ʥʘʩʪʦʷʱʘʷ ʬʠʟʠʯʝʩʢʘʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ 

ʦ ʬʘʪʘʣʴʥʦʩʪʠ ʪʘʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʥʝ ʩʣʠʰʢʦʤ ʣʶʙʷʪ ʛʦʚʦʨʠʪʴ ʦ ʩʠʥʛʫʣʷʨʥʦʩʪʷʭ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʝʩʣʠ ʛʜʝ-ʪʦ ʚʜʨʫʛ ʦʙʲʷʚʣʷʝʪʩʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ, ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʪʝʨʷʝʪ ʩʚʷʟʴ ʩ ʨʝʘʣʴʥʦʩʪʴʶ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʥʝ ʤʦʞʝʤ ʥʘʧʨʘʚʠʪʴ ʟʦʥʜ ʚ ʯʝʨʥʫʶ ʜʳʨʫ ʠ 

ʚʳʚʝʩʪʠ ʝʛʦ ʧʦʪʦʤ ʦʙʨʘʪʥʦ ʠʣʠ ʭʦʪʷ ʙʳ ʧʨʠʥʷʪʴ ʩ ʥʝʛʦ ʨʘʜʠʦʩʠʛʥʘʣʳ (ʢʦʪʦʨʳʝ ʧʫʪʝʰʝʩʪʚʫʶʪ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʠ ʪʦʞʝ ʥʝ ʤʦʛʫʪ ʦʪʪʫʜʘ ʚʳʡʪʠ), ʪʘʢ ʯʪʦ ʫ ʥʘʩ ʥʝʪ ʥʠʢʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʳʷʩʥʠʪʴ, ʚ ʯʝʤ ʩʦʩʪʦʠʪ ʨʝʘʣʴʥʦʩʪʴ. ʆʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʨʦʷʪʥʳʤ, ʯʪʦ ʣʶʙʦʝ ʨʘʟʚʠʪʠʝ 

ʩʦʙʳʪʠʡ, ʢʘʢʠʤ ʙʳ ʦʥʦ ʥʠ ʙʳʣʦ, ʦʢʘʞʝʪʩʷ ʥʝʧʨʠʷʪʥʦ ʞʝʩʪʢʠʤ, ʠ ʵʢʠʧʘʞ ʝʛʦ ʥʝ ʧʝʨʝʞʠʚʝʪ. 

ʂʦʥʝʯʥʦ, ʝʩʣʠ ʵʪʦ ʥʝ ʢʠʥʦ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʝʢʦʪʦʨʳʤ ʵʢʠʧʘʞʘʤ ʚ ʥʝʢʦʪʦʨʳʭ ʬʠʣʴʤʘʭ ʵʪʦ ʧʦ 

ʩʠʣʘʤ. 

*** 

 
ʄʘʪʝʤʘʪʠʢʘ ʯʝʨʥʳʭ ʜʳʨ ð ʜʝʣʦ ʪʦʥʢʦʝ, ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʪʠʧʦʤ ʯʝʨʥʦʡ ʜʳʨʳ, 

ʜʣʷ ʢʦʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ ʤʦʞʥʦ ʙʳʣʦ ʨʝʰʠʪʴ ʚ ʷʚʥʦʤ ʚʠʜʝ, ʙʳʣʘ ʯʝʨʥʘʷ ʜʳʨʘ ʧʦ 

ʌʠʥʢʝʣʴʰʪʝʡʥʫ, ʪʦ ʝʩʪʴ ʯʝʨʥʘʷ ʜʳʨʘ, ʢʦʪʦʨʘʷ ʥʝ ʚʨʘʱʘʝʪʩʷ ʠ ʥʝ ʠʤʝʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

ʏʝʨʥʳʝ ʜʳʨʳ ʪʘʢʦʛʦ ʪʠʧʘ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʰʚʘʨʮʰʠʣʴʜʦʚʩʢʠʤʠ. ʅʘʜʦ ʩʢʘʟʘʪʴ, ʪʦ ʩʧʝʮʠʘʣʠʩʪ ʧʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʄʘʨʪʠʥ ʂʨʫʩʢʘʣ ʥʘʰʝʣ ʘʥʘʣʦʛʠʯʥʦʝ ʨʝʰʝʥʠʝ ʜʘʞʝ ʨʘʥʴʰʝ, ʥʦ ʥʝ 

ʦʧʫʙʣʠʢʦʚʘʣ ʝʛʦ. ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʂʨʫʩʢʘʣ ʠ ɼʴʦʨʜʴ ʉʝʢʝʨʝʰ ʨʘʟʨʘʙʦʪʘʣʠ ʪʦ, ʯʪʦ ʩʝʛʦʜʥʷ 

ʥʘʟʳʚʘʝʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʂʨʫʩʢʘʣʘ ð ʉʝʢʝʨʝʰʘ ʠ ʦʧʠʩʳʚʘʝʪ ʚʥʫʪʨʝʥʥʦʩʪʴ ʯʝʨʥʦʡ ʜʳʨʳ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦ. ʆʩʥʦʚʥʘʷ ʛʝʦʤʝʪʨʠʷ ʦʯʝʥʴ ʧʨʦʩʪʘ: ʩʬʝʨʠʯʝʩʢʠʡ ʛʦʨʠʟʦʥʪ ʩʦʙʳʪʠʡ ʩ ʪʦʯʝʯʥʦʡ 

ʩʠʥʛʫʣʷʨʥʦʩʪʴʶ ʚ ʮʝʥʪʨʝ. ɺʩʝ, ʯʪʦ ʧʘʜʘʝʪ ʚ ʯʝʨʥʫʶ ʜʳʨʫ, ʜʦʩʪʠʛʘʝʪ ʪʦʯʢʠ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʟʘ 

ʢʦʥʝʯʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

ʏʝʨʥʘʷ ʜʳʨʘ ʪʘʢʦʛʦ ʨʦʜʘ ð ʦʩʦʙʳʡ ʩʣʫʯʘʡ, ʧʦʩʢʦʣʴʢʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʥʝʙʝʩʥʳʝ ʪʝʣʘ 

ʚʨʘʱʘʶʪʩʷ. ʂʦʛʜʘ ʢʦʣʣʘʧʩʠʨʫʝʪ ʚʨʘʱʘʶʱʘʷʩʷ ʟʚʝʟʜʘ, ʧʦʣʫʯʠʚʰʘʷʩʷ ʥʘ ʝʝ ʤʝʩʪʝ ʯʝʨʥʘʷ ʜʳʨʘ 

ʪʦʞʝ ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ ʧʦ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ. ɺ 1963 ʛʦʜʫ ʈʦʡ ʂʝʨʨ ʚʳʪʘʱʠʣ 

ʠʟ ʰʣʷʧʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʨʦʣʠʢʘ, ʟʘʧʠʩʘʚ ʤʝʪʨʠʢʫ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʜʣʷ ʚʨʘʱʘʶʱʝʡʩʷ 

ʯʝʨʥʦʡ ʜʳʨʳ ð ʤʝʪʨʠʢʫ ʂʝʨʨʘ. ʇʦʩʢʦʣʴʢʫ ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ ʥʝʣʠʥʝʡʥʳ, ʥʘʣʠʯʠʝ ʪʦʯʥʦʡ 

ʬʦʨʤʫʣʳ ʧʨʠʤʝʯʘʪʝʣʴʥʦ ʩʘʤʦ ʧʦ ʩʝʙʝ. ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʤʝʩʪʦ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʩʦʙʳʪʠʡ ʪʘʤ ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʢʨʠʪʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʭ ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʨʝʟʢʦ ʤʝʥʷʶʪʩʷ. ɺʥʫʪʨʝʥʥʷʷ ʠʟ ʵʪʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ð ʵʪʦ ʩʬʝʨʠʯʝʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʩʦʙʳʪʠʡ; ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩʪʘʪʠʯʥʦʡ ʯʝʨʥʦʡ ʜʳʨʳ, ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʨʴʝʨ, ʢʦʪʦʨʳʡ ʩʚʝʪ ʥʝ 

ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʝʦʜʦʣʝʪʴ. ɺʥʝʰʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ð ʵʪʦ ʫʧʣʦʱʝʥʥʳʡ ʵʣʣʠʧʩʦʠʜ, ʥʘ ʧʦʣʶʩʘʭ 

ʢʘʩʘʶʱʠʡʩʷ ʛʦʨʠʟʦʥʪʘ ʩʦʙʳʪʠʡ. 
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ʆʙʣʘʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʵʪʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʥʘʟʳʚʘʝʪʩʷ ʵʨʛʦʩʬʝʨʦʡ. çʕʨʛʦʥè ʧʦ-ʛʨʝʯʝʩʢʠ 

ʦʟʥʘʯʘʝʪ çʨʘʙʦʪʘè, ʠ ʥʘʟʚʘʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʟ ʯʝʨʥʦʡ ʜʳʨʳ, ʠʩʧʦʣʴʟʫʷ ʝʝ ʵʨʛʦʩʬʝʨʫ, 

ʤʦʞʥʦ ʠʟʚʣʝʢʘʪʴ ʵʥʝʨʛʠʶ. ɽʩʣʠ ʥʝʢʘʷ ʯʘʩʪʠʮʘ ʧʘʜʘʝʪ ʚʥʫʪʨʴ ʵʨʛʦʩʬʝʨʳ, ʪʦ ʨʝʣʷʪʠʚʠʩʪʩʢʠʡ 

ʵʬʬʝʢʪ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʫʚʣʝʯʝʥʠʝ ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʪʩʯʝʪʘ, ʟʘʩʪʘʚʣʷʝʪ ʝʝ ʥʘʯʘʪʴ ʚʨʘʱʝʥʠʝ 

ʚʤʝʩʪʝ ʩ ʯʝʨʥʦʡ ʜʳʨʦʡ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʝʝ ʵʥʝʨʛʠʶ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʠʮʘ ʧʨʠ ʵʪʦʤ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʦʨʠʟʦʥʪʘ ʩʦʙʳʪʠʡ, ʦʥʘ ʤʦʞʝʪ ð ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ð ʫʡʪʠ ʦʪ ʥʝʝ ʠ ʫʥʝʩʪʠ ʵʪʫ ʵʥʝʨʛʠʶ ʩ ʩʦʙʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʠʮʘ ʠʟʚʣʝʢʘʝʪ 

ʠʟ ʯʝʨʥʦʡ ʜʳʨʳ ʵʥʝʨʛʠʶ, ʪʦ ʝʩʪʴ ʜʝʣʘʝʪ ʪʦ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʜʝʣʘʪʴ ʩʦ ʩʪʘʪʠʯʥʦʡ ʯʝʨʥʦʡ 

ʜʳʨʦʡ. 

ʇʦʤʠʤʦ ʚʨʘʱʝʥʠʷ, ʯʝʨʥʘʷ ʜʳʨʘ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʟʘʨʷʜʦʤ. ɻʘʥʩ ʈʝʡʩʩʥʝʨ ʠ 

ɻʫʥʥʘʨ ʅʦʨʜʩʪʨʸʤ ʥʘʰʣʠ ʤʝʪʨʠʢʫ ʜʣʷ ʟʘʨʷʞʝʥʥʦʡ ʯʝʨʥʦʡ ʜʳʨʳ ð ʤʝʪʨʠʢʫ ʈʝʡʩʩʥʝʨʘ ð 

ʅʦʨʜʩʪʨʸʤʘ. ɺ 1965 ʛʦʜʫ ʕʟʨʘ ʅʴʶʤʝʥ ʦʪʢʨʳʣ ʤʝʪʨʠʢʫ ʜʣʷ ʦʩʝʩʠʤʤʝʪʨʠʯʥʦʡ ʚʨʘʱʘʶʱʝʡʩʷ 

ʟʘʨʷʞʝʥʥʦʡ ʯʝʨʥʦʡ ʜʳʨʳ ð ʤʝʪʨʠʢʫ ʂʝʨʨʘ ð ʅʴʶʤʝʥʘ. ʂʘʟʘʣʦʩʴ ʙʳ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ 

ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʪʠʧʳ ʯʝʨʥʳʭ ʜʳʨ, ʥʦ ʬʠʟʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʦ ʥʝ ʪʘʢ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʟʚʝ ʯʪʦ 

ʤʘʛʥʠʪʥʦʡ ʜʳʨʳ. ɻʠʧʦʪʝʟʘ ʦ ʣʳʩʦʡ ʯʝʨʥʦʡ ʜʳʨʝ ʛʣʘʩʠʪ, ʯʪʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʯʝʨʥʦʡ ʜʳʨʳ ʟʘʚʝʨʰʠʣʦʩʴ, ʫ ʥʝʝ ʦʩʪʘʝʪʩʷ ʣʠʰʴ ʪʨʠ ʙʘʟʦʚʳʭ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ: ʤʘʩʩʘ, ʩʧʠʥ ʠ 

ʟʘʨʷʜ. ʅʘʟʚʘʥʠʝ ʛʠʧʦʪʝʟʳ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʬʨʘʟʳ çʋ ʯʝʨʥʳʭ ʜʳʨ ʥʝʪ ʚʦʣʦʩè ʚ ʢʥʠʛʝ 1973 ʛʦʜʘ 

çɻʨʘʚʠʪʘʮʠʷè, ʥʘʧʠʩʘʥʥʦʡ ʏʘʨʣʴʟʦʤ ʄʠʟʥʝʨʦʤ, ʂʠʧʦʤ ʊʦʨʥʦʤ ʠ ɼʞʦʥʦʤ ʋʠʣʝʨʦʤ ʠ ʩʪʘʚʰʝʡ 

ʥʘʩʪʦʷʱʝʡ ʙʠʙʣʠʝʡ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ. ʋʠʣʝʨ ʧʨʠʧʠʩʳʚʘʝʪ ʵʪʫ ʬʨʘʟʫ ʗʘʢʦʚʫ ɹʝʢʝʥʰʪʝʡʥʫ. 

ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʪʝʦʨʝʤʦʡ ʦ ʣʳʩʦʡ ʯʝʨʥʦʡ ʜʳʨʝ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥʦ ʧʦʢʘ 

ʥʝ ʜʦʢʘʟʘʥʦ, ʘ ʠʤʝʥʥʦ ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʣʦʚʦ çʪʝʦʨʝʤʘè. ʆʧʨʦʚʝʨʛʥʫʪʦ ʦʥʦ, 

ʝʩʪʝʩʪʚʝʥʥʦ, ʪʦʞʝ ʥʝ ʙʳʣʦ. ʉʪʠʚʝʥ ʍʦʢʠʥʛ, ɹʨʵʥʜʦʥ ʂʘʨʪʝʨ ʠ ɼʵʚʠʜ ʈʦʙʠʥʩʦʥ ʩʫʤʝʣʠ ʜʦʢʘʟʘʪʴ 

ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʳʝ ʩʣʫʯʘʠ. ɽʩʣʠ, ʢʘʢ ʩʯʠʪʘʶʪ ʥʝʢʦʪʦʨʳʝ ʬʠʟʠʢʠ, ʯʝʨʥʘʷ ʜʳʨʘ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʠ 

ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʪʦʞʝ, ʛʠʧʦʪʝʟʫ ʧʨʠʜʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʦʥʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʠ ʵʪʫ 

ʚʦʟʤʦʞʥʦʩʪʴ. 

*** 
ɼʘʚʘʡʪʝ ʧʦʟʥʘʢʦʤʠʤʩʷ ʥʝʤʥʦʛʦ ʩ ʛʝʦʤʝʪʨʠʝʡ ʯʝʨʥʦʡ ʜʳʨʳ ʠ ʧʦʧʨʦʙʫʝʤ ʧʦʣʫʯʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʩʪʨʘʥʥʳ ʵʪʠ ʩʪʨʫʢʪʫʨʳ. 

 
ɺ 1907 ʛʦʜʫ ɻʝʨʤʘʥ ʄʠʥʢʦʚʩʢʠʡ ʧʨʠʜʫʤʘʣ ʧʨʦʩʪʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʢʘʨʪʠʥʢʫ 

ʨʝʣʷʪʠʚʠʩʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. ʗ ʚʦʩʧʦʣʴʟʫʶʩʴ ʫʧʨʦʱʝʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʚʩʝʛʦ ʩ 

ʦʜʥʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʠʟʤʝʨʝʥʠʝʤ ʠ ʦʙʳʯʥʳʤ ʠʟʤʝʨʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʥʦ ʚ ʧʨʠʥʮʠʧʝ ʝʛʦ 
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ʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠ ʥʘ ʬʠʟʠʯʝʩʢʠ ʨʝʘʣʠʩʪʠʯʥʫʶ ʢʘʨʪʠʥʫ ʩ ʪʨʝʤʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʠʟʤʝʨʝʥʠʷʤʠ. ɺ ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʟʦʛʥʫʪʳʝ çʤʠʨʦʚʳʝ ʣʠʥʠʠè ʦʪʨʘʞʘʶʪ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮ. 

ʇʦ ʤʝʨʝ ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʳʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʦʨʜʠʥʘʪʫ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩ ʵʪʦʡ ʢʨʠʚʦʡ. ʃʠʥʠʠ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʦʜ ʫʛʣʦʤ 45Á ʢ ʦʩʷʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʯʘʩʪʠʮʳ, 

ʜʚʠʞʫʱʠʝʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. ʇʦʵʪʦʤʫ ʤʠʨʦʚʳʝ ʣʠʥʠʠ ʥʝ ʤʦʛʫʪ ʧʝʨʝʩʝʢʘʪʴ ʥʠʢʘʢʫʶ ʣʠʥʠʶ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʧʦʜ 45Á. ʊʦʯʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ, ʥʘʟʳʚʘʝʤʘʷ ʩʦʙʳʪʠʝʤ, ʦʧʨʝʜʝʣʷʝʪ ʜʚʝ 

ʪʘʢʠʝ ʣʠʥʠʠ; ʚʤʝʩʪʝ ʦʥʠ ʦʙʨʘʟʫʶʪ ʝʛʦ ʩʚʝʪʦʚʦʡ ʢʦʥʫʩ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ: 

ʧʨʦʰʣʦʛʦ ʠ ʙʫʜʫʱʝʛʦ. ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʥʝʜʦʩʪʫʧʥʘ ʠʟ ʵʪʦʡ ʪʦʯʢʠ: ʯʪʦʙʳ 

ʧʦʧʘʩʪʴ ʪʫʜʘ, ʚʘʤ ʧʨʠʰʣʦʩʴ ʙʳ ʜʚʠʛʘʪʴʩʷ ʙʳʩʪʨʝʝ ʩʚʝʪʘ. 

ɺ ʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ (ʢʦʦʨʜʠʥʘʪ) ʷʚʣʷʶʪʩʷ ʞʝʩʪʢʠʝ 

ʧʝʨʝʤʝʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʦʯʢʘʤʠ. ɺ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʘʥʘʣʦʛʘʤʠ ʵʪʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʦʨʝʥʮʘ, ʘ 

ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ, ʥʘʟʳʚʘʝʤʘʷ ʠʥʪʝʨʚʘʣʦʤ. ʇʦ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ ʢʚʘʜʨʘʪ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʜʦ ʪʦʯʢʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʨʘʚʝʥ ʩʫʤʤʝ ʢʚʘʜʨʘʪʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪ. ʂʚʘʜʨʘʪ ʠʥʪʝʨʚʘʣʘ ʨʘʚʝʥ ʢʚʘʜʨʘʪʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʢʦʦʨʜʠʥʘʪʳ ʤʠʥʫʩ ʢʚʘʜʨʘʪ ʚʨʝʤʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʳ[73]. ʕʪʘ ʨʘʟʥʠʮʘ ʨʘʚʥʷʝʪʩʷ ʥʫʣʶ ʚʜʦʣʴ 

ʧʨʷʤʳʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʜ 45Á, ʠ ʧʦʣʦʞʠʪʝʣʴʥʘ ʚʥʫʪʨʠ ʩʚʝʪʦʚʦʛʦ ʢʦʥʫʩʘ. ʊʘʢ ʯʪʦ ʠʥʪʝʨʚʘʣ 

ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʙʳʪʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʧʨʠʯʠʥʥʦʡ ʩʚʷʟʴʶ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʤʥʠʤʦʝ ʯʠʩʣʦ, ʦʪʨʘʞʘʶʱʝʝ ʥʝʚʦʟʤʦʞʥʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʦʪ ʦʜʥʦʛʦ ʢ ʜʨʫʛʦʤʫ. 

ɺ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚ ʢʘʨʪʠʥʫ ʚʢʣʶʯʘʝʪʩʷ ʛʨʘʚʠʪʘʮʠʷ; ʜʣʷ ʵʪʦʛʦ ʧʣʦʩʢʦʩʪʠ 

ʄʠʥʢʦʚʩʢʦʛʦ ʧʦʟʚʦʣʷʶʪ ʠʟʛʠʙʘʪʴʩʷ, ʠʤʠʪʠʨʫʷ ʜʝʡʩʪʚʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʣʳ, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ ʚ 

1 ʛʣʘʚʝ. 

ʇʝʨʝʩʤʘʪʨʠʚʘʷ ʛʝʦʤʝʪʨʠʶ ʄʠʥʢʦʚʩʢʦʛʦ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʂʨʫʩʢʘʣʘ ð ʉʝʢʝʨʝʰʘ, ʈʦʜʞʝʨ 

ʇʝʥʨʦʫʟ ʨʘʟʨʘʙʦʪʘʣ ʵʣʝʛʘʥʪʥʦ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʠʟʦʙʨʘʞʝʥʠʷ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʯʝʨʥʳʭ 

ʜʳʨ. ʌʦʨʤʫʣʘ ʤʝʪʨʠʢʠ ʷʚʥʦ ʟʘʜʘʝʪ ʵʪʫ ʛʝʦʤʝʪʨʠʶ, ʥʦ ʥʘ ʵʪʫ ʬʦʨʤʫʣʫ ʤʦʞʥʦ ʩʤʦʪʨʝʪʴ ʜʦ 

ʧʦʩʠʥʝʥʠʷ, ʧʨʠʯʝʤ ʙʝʟ ʚʩʷʢʦʛʦ ʪʦʣʢʫ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʥʘʤ ʥʫʞʥʘ ʛʝʦʤʝʪʨʠʷ, ʤʦʞʝʪ ʙʳʪʴ, ʩʪʦʠʪ 

ʥʝʤʥʦʛʦ ʧʦʨʠʩʦʚʘʪʴ? ʂʘʨʪʠʥʢʠ ʥʝ ʜʦʣʞʥʳ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʤʝʪʨʠʢʝ, ʥʦ ʭʦʨʦʰʘʷ ʢʘʨʪʠʥʢʘ ʩʪʦʠʪ 

ʪʳʩʷʯʠ ʨʘʩʯʝʪʦʚ. 

ɼʠʘʛʨʘʤʤʳ ʇʝʥʨʦʫʟʘ ʨʘʩʢʨʳʚʘʶʪ ʪʦʥʢʠʝ ʯʝʨʪʳ ʬʠʟʠʢʠ ʯʝʨʥʳʭ ʜʳʨ, ʧʦʟʚʦʣʷʷ ʩʨʘʚʥʠʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʠʭ ʪʠʧʳ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʜʠʘʛʨʘʤʤʳ ʥʘʚʦʜʷʪ ʥʘʩ ʥʘ ʥʝʢʦʪʦʨʳʝ ʧʦʨʘʟʠʪʝʣʴʥʳʝ, ʭʦʪʷ ʠ 

ʫʤʦʟʨʠʪʝʣʴʥʳʝ, ʚʦʟʤʦʞʥʦʩʪʠ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʦʧʷʪʴ ʫʧʨʦʱʘʝʪʩʷ ʜʦ ʦʜʥʦʛʦ ʠʟʤʝʨʝʥʠʷ (ʝʛʦ 

ʨʘʩʧʦʣʘʛʘʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦ), ʚʨʝʤʷ ʨʠʩʫʶʪ ʚʝʨʪʠʢʘʣʴʥʦ, ʘ ʩʚʝʪʦʚʳʝ ʣʫʯʠ ʠʜʫʪ ʧʦʜ ʫʛʣʦʤ 45Á ʠ 

ʦʙʨʘʟʫʶʪ ʩʚʝʪʦʚʳʝ ʢʦʥʫʩʳ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪ ʧʨʦʰʣʦʝ, ʙʫʜʫʱʝʝ ʠ ʢʘʫʟʘʣʴʥʦ ʥʝʜʦʩʪʫʧʥʳʝ 

ʦʙʣʘʩʪʠ. 

 
ʆʙʳʯʥʦ ʨʠʩʫʥʦʢ ʄʠʥʢʦʚʩʢʦʛʦ ʠʤʝʝʪ ʬʦʨʤʫ ʢʚʘʜʨʘʪʘ, ʥʦ ʚ ʜʠʘʛʨʘʤʤʘʭ ʇʝʥʨʦʫʟʘ ʚʤʝʩʪʦ 

ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʦʤʙ, ʧʨʠʟʚʘʥʥʳʡ ʧʦʜʯʝʨʢʥʫʪʴ ʦʩʦʙʫʶ ʨʦʣʴ ʜʠʘʛʦʥʘʣʴʥʳʭ ʣʠʥʠʡ, ʠʜʫʱʠʭ 

ʧʦʜ 45Á. ʆʙʝ ʬʠʛʫʨʳ ʚʩʝʛʦ ʣʠʰʴ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʩʞʘʪʴ ʙʝʩʢʦʥʝʯʥʫʶ ʧʣʦʩʢʦʩʪʴ ʚ ʢʦʥʝʯʥʦʝ 
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ʧʨʦʩʪʨʘʥʩʪʚʦ. ʕʪʦ ʥʝʦʙʳʯʥʳʝ, ʥʦ ʫʜʦʙʥʳʝ ʠ ʧʦʣʝʟʥʳʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʜʣʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. 

ɼʣʷ ʨʘʟʤʠʥʢʠ ʥʘʯʥʝʤ ʩ ʧʨʦʩʪʝʡʰʝʛʦ ʦʙʲʝʢʪʘ ð ʯʝʨʥʦʡ ʜʳʨʳ ʐʚʘʨʮʰʠʣʴʜʘ. ɼʠʘʛʨʘʤʤʘ 

ʇʝʥʨʦʫʟʘ ʜʣʷ ʥʝʝ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘ. ʈʦʤʙ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʩʝʣʝʥʥʫʶ[74], ʚ ʦʩʥʦʚʥʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʦʜʝʣʠ ʄʠʥʢʦʚʩʢʦʛʦ. ʂʨʠʚʘʷ ʩʦ ʩʪʨʝʣʢʦʡ ð ʵʪʦ ʤʠʨʦʚʘʷ ʣʠʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʢʦʨʘʙʣʷ, ʧʘʜʘʶʱʝʛʦ ʚ ʯʝʨʥʫʶ ʜʳʨʫ ʩʢʚʦʟʴ ʝʝ ʛʦʨʠʟʦʥʪ (ʩʦʙʳʪʠʡ) ʠ ʧʦʧʘʜʘʶʱʝʛʦ ʚ ʮʝʥʪʨʘʣʴʥʫʶ 

ʩʠʥʛʫʣʷʨʥʦʩʪʴ (ʟʫʙʯʘʪʘʷ ʣʠʥʠʷ). ʅʦ ʪʝʧʝʨʴ ʟʜʝʩʴ ʝʩʪʴ ʝʱʝ ʠ ʚʪʦʨʦʡ ʛʦʨʠʟʦʥʪ, ʧʦʜʧʠʩʘʥʥʳʡ 

çʘʥʪʠʛʦʨʠʟʦʥʪè. ʕʪʦ ʦ ʯʝʤ? 

ʆʙʩʫʞʜʘʷ ʢʦʩʤʠʯʝʩʢʠʡ ʢʦʨʘʙʣʴ, ʧʘʜʘʶʱʠʡ ʚ ʯʝʨʥʫʶ ʜʳʨʫ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʚʳʛʣʷʜʠʪ ʦʯʝʥʴ ʧʦ-ʨʘʟʥʦʤʫ, ʝʩʣʠ ʚʳ ʥʘʭʦʜʠʪʝʩʴ ʚʥʫʪʨʠ ʵʪʦʛʦ ʢʦʨʘʙʣʷ ʠʣʠ ʥʘʙʣʶʜʘʝʪʝ 

ʧʨʦʠʩʭʦʜʷʱʝʝ ʩʥʘʨʫʞʠ ʦʪ ʯʝʨʥʦʡ ʜʳʨʳ. ʂʦʩʤʠʯʝʩʢʠʡ ʢʦʨʘʙʣʴ ʩʣʝʜʫʝʪ ʪʨʘʝʢʪʦʨʠʠ, ʧʦʭʦʞʝʡ ʥʘ 

ʠʟʦʛʥʫʪʫʶ ʩʪʨʝʣʢʫ ʥʘ ʨʠʩʫʥʢʝ, ʦʥ ʧʨʦʭʦʜʠʪ ʩʢʚʦʟʴ ʛʦʨʠʟʦʥʪ ʩʦʙʳʪʠʡ ʠ ʜʚʠʞʝʪʩʷ ʢ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʩʚʝʪ ʫʭʦʜʠʪ ʦʪ ʥʝʛʦ ʚʩʝ ʤʝʜʣʝʥʥʝʝ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʢʦʨʘʙʣʴ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʛʦʨʠʟʦʥʪʫ, ʚʥʝʰʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ ʚʠʜʠʪ ʝʛʦ ʚʩʝ ʙʦʣʝʝ ʢʨʘʩʥʳʤ; ʦʥ ʚʠʜʠʪ, ʢʘʢ 

ʢʦʨʘʙʣʴ ʟʘʤʝʜʣʷʝʪʩʷ ʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʢʘʢ ʙʫʜʪʦ ʧʨʦʩʪʦ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʀʟʤʝʥʝʥʠʝ ʮʚʝʪʘ 

ʚʳʟʳʚʘʝʪʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʢʨʘʩʥʳʤ ʩʤʝʱʝʥʠʝʤ: ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʣʷ ʟʘʤʝʜʣʷʶʪ ʚʨʝʤʷ, ʤʝʥʷʷ 

ʯʘʩʪʦʪʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ. ɼʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʫʧʘʚʰʠʝ ʚʥʫʪʨʴ ʯʝʨʥʦʡ ʜʳʨʳ, ʪʦʞʝ 

ʦʩʪʘʥʫʪʩʷ ʚʠʜʠʤʳʤʠ, ʢʪʦ ʙʳ ʠ ʢʦʛʜʘ ʙʳ ʥʘ ʥʠʭ ʥʠ ʧʦʩʤʦʪʨʝʣ. ʆʜʥʘʞʜʳ ʟʘʩʪʳʚ ʚ ʜʚʠʞʝʥʠʠ, ʦʥʠ 

ʚʩʝʛʜʘ ʧʦʩʣʝ ʵʪʦʛʦ ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ ʦʜʠʥʘʢʦʚʦ. 

ɻʦʨʠʟʦʥʪ ʥʘ ʜʠʘʛʨʘʤʤʝ ʇʝʥʨʦʫʟʘ ð ʵʪʦ ʛʦʨʠʟʦʥʪ ʩʦʙʳʪʠʡ, ʢʘʢʠʤ ʝʛʦ ʚʠʜʠʪ ʵʢʠʧʘʞ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ. ɸʥʪʠʛʦʨʠʟʦʥʪ ð ʵʪʦ ʪʘʤ, ʛʜʝ ʢʦʨʘʙʣʴ ʚʳʛʣʷʜʠʪ ʦʩʪʘʥʦʚʠʚʰʠʤʩʷ, ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. 

 
ʉʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦʡ ʣʶʙʦʧʳʪʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ. ʇʨʝʜʧʦʣʦʞʠʤ, ʤʳ 

ʟʘʜʘʜʠʤʩʷ ʚʦʧʨʦʩʦʤ: ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʧʦ ʪʫ ʩʪʦʨʦʥʫ ʘʥʪʠʛʦʨʠʟʦʥʪʘ? ɺ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ ʵʢʠʧʘʞʘ ʵʪʦ 

ʚʥʫʪʨʝʥʥʦʩʪʴ ʯʝʨʥʦʡ ʜʳʨʳ. ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʛʝʦʤʝʪʨʠʠ 

ʐʚʘʨʮʰʠʣʴʜʘ, ʚ ʢʦʪʦʨʦʤ ʢ ʦʙʳʯʥʦʡ ʯʝʨʥʦʡ ʜʳʨʝ ʧʨʠʢʣʝʠʚʘʝʪʩʷ ʝʝ ʞʝ ʢʦʧʠʷ, ʧʦʚʝʨʥʫʪʘʷ ʚʩʧʷʪʴ 

ʚʦ ʚʨʝʤʝʥʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʤʳ ʩʢʣʝʠʚʘʝʤ ʜʚʝ ʢʦʧʠʠ ʤʝʪʨʠʢʠ, ʦʙʨʘʱʘʷ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ 

ʚʨʝʤʷ ʚʩʧʷʪʴ (ʜʣʷ ʵʪʦʛʦ ʤʳ ʧʝʨʝʚʦʨʘʯʠʚʘʝʤ ʝʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ 180Á), ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʣʥʫʶ 

ʢʘʨʪʠʥʫ. 

ʏʝʨʥʘʷ ʜʳʨʘ, ʚʨʝʤʷ ʚ ʢʦʪʦʨʦʡ ʧʦʚʝʨʥʫʪʦ ʚʩʧʷʪʴ, ʠʟʚʝʩʪʥʘ ʢʘʢ ʙʝʣʘʷ ʜʳʨʘ; ʚʝʜʝʪ ʦʥʘ ʩʝʙʷ ʢʘʢ 

ʯʝʨʥʘʷ ʜʳʨʘ, ʚ ʢʦʪʦʨʦʡ ʚʨʝʤʷ ʪʝʯʝʪ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʯʝʨʥʦʡ ʜʳʨʝ ʚʩʝ (ʩʚʝʪ ʚ ʪʦʤ 

ʯʠʩʣʝ) ʩʚʦʙʦʜʥʦ ʧʘʜʘʝʪ ʚʥʫʪʨʴ, ʥʦ ʥʝ ʤʦʞʝʪ ʚʳʡʪʠ ʥʘʨʫʞʫ. ɺ ʙʝʣʦʡ ʜʳʨʝ ʚʩʝ (ʩʚʝʪ ʚ ʪʦʤ ʯʠʩʣʝ) 

ʩʚʦʙʦʜʥʦ ʚʳʣʝʪʘʝʪ ʥʘʨʫʞʫ, ʥʦ ʥʝ ʤʦʞʝʪ ʧʨʦʥʠʢʥʫʪʴ ʚʥʫʪʨʴ. çʇʘʨʘʣʣʝʣʴʥʳʡ ʛʦʨʠʟʦʥʪè 

ʠʩʧʫʩʢʘʝʪ ʩʚʝʪ ʠ ʚʝʱʝʩʪʚʦ, ʥʦ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʥʠʮʘʝʤʳʤ ʠ ʜʣʷ ʦʜʥʦʛʦ, ʠ ʜʣʷ ʜʨʫʛʦʛʦ, ʝʩʣʠ ʪʦ ʠʣʠ 

ʜʨʫʛʦʝ ʧʦʧʳʪʘʝʪʩʷ ʧʨʦʥʠʢʥʫʪʴ ʚ ʙʝʣʫʶ ʜʳʨʫ. 
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ʇʝʨʝʚʝʨʥʫʪʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ ʪʘʢʞʝ ʦʧʠʩʳʚʘʝʪ ʥʝʢʫʶ ʚʩʝʣʝʥʥʫʶ, ʥʦ 

ʚʩʝʣʝʥʥʘʷ ʵʪʘ ʥʝ ʩʚʷʟʘʥʘ ʩ ʥʘʰʝʡ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʴʶ, ʧʦʩʢʦʣʴʢʫ ʦʙʦʟʥʘʯʝʥʥʳʡ 

ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʘʙʩʦʣʶʪʥʳʡ ʧʨʝʜʝʣ ʩʢʦʨʦʩʪʠ (ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ) ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʚʳ 

ʥʝ ʩʤʦʞʝʪʝ ʧʦʧʘʩʪʴ ʚʥʫʪʨʴ ʝʝ, ʩʣʝʜʫʷ ʧʦ ʪʨʘʝʢʪʦʨʠʠ, ʥʘʢʣʦʥʝʥʥʦʡ ʧʦʜ ʫʛʣʦʤ, ʙʦʣʴʰʠʤ 45Á. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʪʦʨʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʫʶ 

ʚʩʝʣʝʥʥʫʶ. ɽʩʣʠ ʞʝ ʚʩʪʫʧʠʪʴ ʚ ʮʘʨʩʪʚʦ ʯʠʩʪʦʡ ʬʘʥʪʘʟʠʠ, ʪʦ ʪʝʭʥʠʢʘ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʚʠʥʫʪʘʷ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʫʪʝʰʝʩʪʚʠʝ ʙʳʩʪʨʝʝ ʩʚʝʪʘ, ʤʦʛʣʘ ʙʳ ʧʝʨʝʤʝʱʘʪʴʩʷ ʤʝʞʜʫ ʜʚʫʤʷ 

ʵʪʠʤʠ ʚʩʝʣʝʥʥʳʤʠ, ʠʟʙʝʛʘʷ ʧʨʠ ʪʦʤ ʩʠʥʛʫʣʷʨʥʦʩʪʝʡ. 

ɽʩʣʠ ʙʝʣʘʷ ʜʳʨʘ ʩʚʷʟʘʥʘ ʩ ʯʝʨʥʦʡ ʜʳʨʦʡ, ʧʨʠʯʝʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʤʝʱʝʥʠʝ ʩʚʝʪʘ, ʚʝʱʝʩʪʚʘ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʵʬʬʝʢʪʦʚ, ʤʳ ʧʦʣʫʯʘʝʤ çʢʨʦʪʦʚʫʶ 

ʥʦʨʫè, ʠʣʠ çʯʝʨʚʦʪʦʯʠʥʫè, ʢʦʪʦʨʫʶ ʪʘʢ ʣʶʙʷʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʢʥʠʛʘʭ ʠ 

ʬʠʣʴʤʘʭ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʴ ʠ ʜʦʩʪʘʚʢʠ ʛʝʨʦʝʚ ʥʘ ʯʫʞʫʶ 

ʧʣʘʥʝʪʫ ʧʨʝʞʜʝ, ʯʝʤ ʦʥʠ ʫʤʨʫʪ ʦʪ ʩʪʘʨʦʩʪʠ. ʏʝʨʚʦʪʦʯʠʥʘ ð ʵʪʦ ʢʦʩʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ çʩʨʝʟʘʪʴ 

ʨʘʩʩʪʦʷʥʠʝè ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʚʩʝʣʝʥʥʳʤʠ ʠʣʠ ʨʘʟʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʚʩʝʣʝʥʥʦʡ. 

ʇʦʩʢʦʣʴʢʫ ʚʩʝ, ʯʪʦ ʧʨʦʥʠʢʘʝʪ ʚ ʯʝʨʥʫʶ ʜʳʨʫ, ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʟʘʩʪʳʚʰʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʝʩʣʠ 

ʩʤʦʪʨʝʪʴ ʥʘ ʜʳʨʫ ʩʥʘʨʫʞʠ, ʧʦʩʪʦʣʴʢʫ ʨʝʛʫʣʷʨʥʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʯʝʨʚʦʪʦʯʠʥʘ ʙʫʜʝʪ ʦʢʨʫʞʝʥʘ 

ʟʘʩʪʳʚʰʠʤʠ ʠ ʧʦʢʨʘʩʥʝʚʰʠʤʠ ʦʙʨʘʟʘʤʠ ʚʩʝʭ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ, ʚʦʰʝʜʰʠʭ ʚ ʵʪʠ ʚʦʨʦʪʘ. ʅʠ 

ʚ ʦʜʥʦʤ ʬʘʥʪʘʩʪʠʯʝʩʢʦʤ ʬʠʣʴʤʝ ʷ ʥʝ ʚʠʜʝʣ ʥʠʯʝʛʦ ʧʦʜʦʙʥʦʛʦ. 

ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʩʣʫʯʘʝ ʯʝʨʥʘʷ ʠ ʙʝʣʘʷ ʜʳʨʳ ʥʝ ʩʦʝʜʠʥʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦ ʚ ʩʣʝʜʫʶʱʝʤ 

ʪʠʧʝ ʯʝʨʥʦʡ ʜʳʨʳ ð ʩʦʝʜʠʥʝʥʳ. ʈʝʯʴ ʠʜʝʪ ʦ ʚʨʘʱʘʶʱʝʡʩʷ ʯʝʨʥʦʡ ʜʳʨʝ, ʠʣʠ ʯʝʨʥʦʡ ʜʳʨʝ 

ʂʝʨʨʘ, ʠ ʰʪʫʢʘ ʵʪʦ ʜʠʢʦʚʠʥʥʘʷ. ʅʘʯʥʝʤ ʩʦ ʰʚʘʨʮʰʠʣʴʜʦʚʩʢʦʡ ʧʘʨʳ ʯʝʨʥʘʷ ʜʳʨʘ / ʙʝʣʘʷ ʜʳʨʘ, 

ʥʦ ʙʝʟ ʩʠʥʛʫʣʷʨʥʦʩʪʠ. ʈʘʩʰʠʨʠʤ ʦʙʣʘʩʪʠ ʠ ʯʝʨʥʦʡ, ʠ ʙʝʣʦʡ ʜʳʨ ʜʦ ʨʦʤʙʦʚʠʜʥʦʡ ʬʦʨʤʳ. ʄʝʞʜʫ 

ʵʪʠʤʠ ʨʦʤʙʘʤʠ ʚʩʪʘʚʠʤ (ʩʣʝʚʘ) ʝʱʝ ʦʜʠʥ ʨʦʤʙ. ʆʥ 

ʠʤʝʝʪ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʠʥʛʫʣʷʨʥʦʩʪʴ (ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʩʦʭʨʘʥʷʶʱʫʶʩʷ ʚʦ 

ʚʨʝʤʝʥʠ). ʇʦ ʦʜʥʫ ʩʪʦʨʦʥʫ (ʩʧʨʘʚʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʇʝʥʨʦʫʟʘ) ʦʪ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʦʙʣʘʩʪʴ 

çʯʝʨʚʦʪʦʯʠʥʳè, ʢʦʪʦʨʘʷ ʩʚʷʟʳʚʘʝʪ ʯʝʨʥʫʶ ʠ ʙʝʣʫʶ ʜʳʨʳ ʚ ʦʙʭʦʜ ʩʠʥʛʫʣʷʨʥʦʩʪʠ. ʇʨʦʡʜʷ ʧʦ 

ʥʝʧʨʦʩʪʦʤʫ ʤʘʨʰʨʫʪʫ ʯʝʨʝʟ ʯʝʨʚʦʪʦʯʠʥʫ, ʤʦʞʥʦ ʧʦʧʘʩʪʴ ʠʟ ʥʘʰʝʡ ʚʩʝʣʝʥʥʦʡ ʚ ʜʨʫʛʫʶ. ʇʦ 

ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ (ʩʣʝʚʘ) ʦʪ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʘʥʪʠʚʩʝʣʝʥʥʘʷ: ʚʩʝʣʝʥʥʘʷ ʠʟ ʘʥʪʠʚʝʱʝʩʪʚʘ. 

ɸʥʘʣʦʛʠʯʥʦ ʜʦʙʘʚʠʤ ʝʱʝ ʦʜʠʥ ʨʦʤʙ ʩʧʨʘʚʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʧʘʨʘʣʣʝʣʴʥʫʶ ʧʝʨʚʦʡ ʯʝʨʚʦʪʦʯʠʥʫ 

ʠ ʘʥʪʠʚʩʝʣʝʥʥʫʶ. 

ʅʦ ʵʪʦ ʪʦʣʴʢʦ ʥʘʯʘʣʦ. ʊʝʧʝʨʴ ʩʦʩʪʘʚʠʤ ʠʟ ʪʘʢʠʭ ʨʦʤʙʦʚ ʙʝʩʢʦʥʝʯʥʫʶ ʩʪʦʧʢʫ. ʕʪʘ 

ʢʦʥʩʪʨʫʢʮʠʷ çʨʘʟʚʦʨʘʯʠʚʘʝʪè ʩʧʠʥ ʯʝʨʥʦʡ ʜʳʨʳ ʠ ʧʦʨʦʞʜʘʝʪ ʙʝʩʢʦʥʝʯʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʯʝʨʚʦʪʦʯʠʥ, ʩʚʷʟʳʚʘʶʱʫʶ ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʨʘʟʥʳʭ ʚʩʝʣʝʥʥʳʭ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʯʝʨʥʦʡ ʜʳʨʳ ʂʝʨʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʪʦʯʢʫ, ʘ ʢʨʫʛʣʦʝ 

ʢʦʣʴʮʦ. ʇʨʦʭʦʜʷ ʚ ʵʪʦ ʢʦʣʴʮʦ, ʤʦʞʥʦ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʤʝʞʜʫ ʚʩʝʣʝʥʥʦʡ ʠ ʘʥʪʠʚʩʝʣʝʥʥʦʡ. ʍʦʪʷ 

ʵʪʦ, ʚʦʟʤʦʞʥʦ, ʙʳʣʦ ʙʳ ʥʝʨʘʟʫʤʥʦ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʘʥʪʠʚʝʱʝʩʪʚʦ ʜʝʣʘʝʪ ʩ ʚʝʱʝʩʪʚʦʤ. 
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ɼʠʘʛʨʘʤʤʘ ʇʝʥʨʦʫʟʘ ʜʣʷ ʟʘʨʷʞʝʥʥʦʡ ʯʝʨʥʦʡ ʜʳʨʳ (ʈʝʡʩʩʥʝʨʘ ð ʅʦʨʜʩʪʨʸʤʘ) ʚʳʛʣʷʜʠʪ 

ʩʪʦʣʴ ʞʝ ʭʠʪʨʦʫʤʥʦ, ʥʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʥʝʤʥʦʛʦ ʠʥʘʯʝ. ɺʦʦʙʱʝ ʠʟ ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʚʩʝ ʵʪʠ ʩʪʨʘʥʥʳʝ ʷʚʣʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʪ ʠʣʠ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ʆʥʘ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʚʩʝ ʦʥʠ ð ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʣʝʜʩʪʚʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʨʘʱʘʶʱʝʡʩʷ 

ʯʝʨʥʦʡ ʜʳʨʳ, ʯʪʦ ʵʪʦ ʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʣʦʛʠʯʝʩʢʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ 

ʠʟʚʝʩʪʥʦʡ ʬʠʟʠʢʝ, ʘ ʟʥʘʯʠʪ, ʨʘʟʫʤʥʦ ʧʨʦʠʩʪʝʢʘʶʪ ʠʟ ʥʝʝ. 

*** 
ʀʪʘʢ, ʤʳ ʧʦʩʤʦʪʨʝʣʠ, ʥʘ ʯʪʦ ʧʦʭʦʞʠ ʯʝʨʥʳʝ ʜʳʨʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠ, ʥʦ ʢʘʢ ʦʥʠ ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʚ ʨʝʘʣʴʥʦʩʪʠ? 

ʄʘʩʩʠʚʥʘʷ ʟʚʝʟʜʘ ʥʘʯʠʥʘʝʪ ʩʭʣʦʧʳʚʘʪʴʩʷ ʧʦʜ ʩʦʙʩʪʚʝʥʥʦʡ ʪʷʞʝʩʪʴʶ, ʢʦʛʜʘ ʫ ʷʜʝʨʥʳʭ 

ʨʝʘʢʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʚʰʠʭ ʝʝ ʩʚʝʯʝʥʠʝ, ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʪʦʧʣʠʚʦ. ɽʩʣʠ ʪʘʢʦʝ ʧʨʦʠʩʭʦʜʠʪ, ʪʦ ʢʘʢ 

ʚʝʜʝʪ ʩʝʙʷ ʚʝʱʝʩʪʚʦ ʟʚʝʟʜʳ? ʉʝʛʦʜʥʷ ʵʪʦʪ ʚʦʧʨʦʩ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʫʜʘ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʯʝʤ ʦʥ 
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ʙʳʣ ʜʣʷ ʄʠʯʝʣʣʘ ʠ ʃʘʧʣʘʩʘ. ɿʚʝʟʜʳ ʟʘ ʵʪʦ ʚʨʝʤʷ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʠʟʤʝʥʠʣʠʩʴ ʥʘʰʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʠʭ. ɼʝʣʦ ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʜʫʤʘʪʴ ʦ ʛʨʘʚʠʪʘʮʠʠ (ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠ ʵʪʦʤ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʘ ʥʝ ʟʘʢʦʥʳ ʅʴʶʪʦʥʘ); ʧʦʤʠʤʦ ʵʪʦʛʦ, ʤʳ ʜʦʣʞʥʳ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʚʘʥʪʦʚʫʶ ʤʝʭʘʥʠʢʫ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ. 

ɽʩʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʦʤʦʚ ʚʩʝ ʩʠʣʴʥʝʝ ʩʙʣʠʞʘʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʠʭ 

ʚʥʝʰʥʠʝ ʦʙʣʘʩʪʠ, ʟʘʥʷʪʳʝ ʵʣʝʢʪʨʦʥʘʤʠ, ʧʳʪʘʶʪʩʷ ʩʤʝʰʘʪʴʩʷ. ʆʜʠʥ ʠʟ ʢʚʘʥʪʦʚʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʚ ð ʧʨʠʥʮʠʧ ʇʘʫʣʠ ð ʛʣʘʩʠʪ, ʯʪʦ ʥʠʢʘʢʠʝ ʜʚʘ ʵʣʝʢʪʨʦʥʘ ʥʝ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ 

ʢʚʘʥʪʦʚʦʝ ʩʦʩʪʦʷʥʠʝ. ʊʘʢ ʯʪʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʜʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʳ ʠʱʫʪ ʜʣʷ ʩʝʙʷ ʣʶʙʳʝ ʥʝʟʘʥʷʪʳʝ 

ʩʦʩʪʦʷʥʠʷ ʠ ʚʩʢʦʨʝ ʫʢʣʘʜʳʚʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʣʦʪʥʦ, ʢʘʢ ʘʧʝʣʴʩʠʥʳ ʚ ʧʠʨʘʤʠʜʝ ʥʘ ʬʨʫʢʪʦʚʦʤ 

ʧʨʠʣʘʚʢʝ. ʂʦʛʜʘ ʞʝ ʤʝʩʪʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠ ʚʩʝ ʢʚʘʥʪʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʟʘʥʷʪʳ, 

ʵʣʝʢʪʨʦʥʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʝ ʚʳʨʦʞʜʝʥʥʦʝ ʚʝʱʝʩʪʚʦ. ʀʤʝʥʥʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʷʜʨʘʭ 

ʟʚʝʟʜ. 

ɺ 1931 ʛʦʜʫ ʉʫʙʨʘʤʘʥʴʷʥ ʏʘʥʜʨʘʩʝʢʘʨ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʨʝʣʷʪʠʚʠʩʪʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ, 

ʧʨʝʜʩʢʘʟʘʣ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʤʘʩʩʠʚʥʦʝ ʪʝʣʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʵʣʝʢʪʨʦʥʥʦʛʦ ʚʳʨʦʞʜʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʜʦʣʞʥʦ ʩʭʣʦʧʥʫʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠ ʦʙʨʘʟʦʚʘʪʴ 

ʥʝʡʪʨʦʥʥʫʶ ʟʚʝʟʜʫ, ʧʦʯʪʠ ʮʝʣʠʢʦʤ ʩʦʩʪʦʷʱʫʶ ʠʟ ʥʝʡʪʨʦʥʦʚ. ʊʠʧʠʯʥʘʷ ʥʝʡʪʨʦʥʥʘʷ ʟʚʝʟʜʘ 

ʫʤʫʜʨʷʝʪʩʷ ʚʪʠʩʥʫʪʴ ʜʚʝ ʤʘʩʩʳ ʉʦʣʥʮʘ ʚ ʰʘʨ ʨʘʜʠʫʩʦʤ 12 ʢʠʣʦʤʝʪʨʦʚ. ɽʩʣʠ ʤʘʩʩʘ 

ʟʚʝʟʜʳ ʤʝʥʴʰʝ, ʯʝʤ 1,44 ʤʘʩʩʳ ʉʦʣʥʮʘ, ð ʵʪʦ ʯʠʩʣʦ ʥʘʟʳʚʘʶʪ ʧʨʝʜʝʣʦʤ ʏʘʥʜʨʘʩʝʢʘʨʘ, ʠʟ ʥʝʝ 

ʧʦʣʫʯʘʝʪʩʷ ʥʝ ʥʝʡʪʨʦʥʥʘʷ ʟʚʝʟʜʘ, ʘ ʙʝʣʳʡ ʢʘʨʣʠʢ. ɽʩʣʠ ʝʝ ʤʘʩʩʘ ʧʨʝʚʦʩʭʦʜʠʪ ʵʪʫ ʚʝʣʠʯʠʥʫ, ʥʦ ʥʝ 

ʜʦʩʪʠʛʘʝʪ ʧʨʝʜʝʣʘ ʊʦʣʤʘʥʘ ð ʆʧʧʝʥʛʝʡʤʝʨʘ ð ɺʦʣʢʦʚʘ, ʨʘʚʥʦʛʦ ʪʨʝʤ ʤʘʩʩʘʤ ʉʦʣʥʮʘ, ʦʥʘ 

ʢʦʣʣʘʧʩʠʨʫʝʪ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʥʝʡʪʨʦʥʥʫʶ ʟʚʝʟʜʫ. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʜʘʣʴʥʝʡʰʝʤʫ ʧʨʝʚʨʘʱʝʥʠʶ ʚ 

ʯʝʨʥʫʶ ʜʳʨʫ ʦʪʯʘʩʪʠ ʤʝʰʘʝʪ ʜʘʚʣʝʥʠʝ ʥʝʡʪʨʦʥʥʦʛʦ ʚʳʨʦʞʜʝʥʠʷ, ʠ ʘʩʪʨʦʬʠʟʠʢʠ ʥʝʯʝʪʢʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʙʝ, ʯʪʦ ʙʫʜʝʪ ʜʘʣʴʰʝ. ʆʜʥʘʢʦ ʪʝʣʦ, ʤʘʩʩʘ ʢʦʪʦʨʦʛʦ ʧʨʝʚʦʩʭʦʜʠʪ ʜʝʩʷʪʠʢʨʘʪʥʫʶ 

ʤʘʩʩʫ ʉʦʣʥʮʘ, ʵʪʦ ʜʘʚʣʝʥʠʝ ʧʨʝʦʜʦʣʝʝʪ ʪʦʯʥʦ ʠ ʩʪʘʥʝʪ ʯʝʨʥʦʡ ʜʳʨʦʡ. ʄʠʥʠʤʘʣʴʥʘʷ ʢʦʛʜʘ-ʣʠʙʦ 

ʥʘʙʣʶʜʘʚʰʘʷʩʷ ʤʘʩʩʘ ʯʝʨʥʦʡ ʜʳʨʳ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ ʧʷʪʴ ʤʘʩʩ ʉʦʣʥʮʘ. 

ʏʠʩʪʦ ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʤʦʜʝʣʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʝʨʥʘʷ ʜʳʨʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʤʦʞʝʪ ʠʟʣʫʯʘʪʴ ð 

ʵʪʦ ʤʦʞʝʪ ʜʝʣʘʪʴ ʪʦʣʴʢʦ ʟʘʩʘʩʳʚʘʝʤʦʝ ʚʥʫʪʨʴ ʚʝʱʝʩʪʚʦ, ʧʦʢʘ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʛʦʨʠʟʦʥʪʘ 

ʩʦʙʳʪʠʡ. ʅʦ ʍʦʢʠʥʛ ʜʦʛʘʜʘʣʩʷ, ʯʪʦ ʠʟ-ʟʘ ʢʚʘʥʪʦʚʳʭ ʵʬʬʝʢʪʦʚ ʯʝʨʥʘʷ ʜʳʨʘ ʤʦʞʝʪ ʠʟʣʫʯʘʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʛʦʨʠʟʦʥʪʘ ʩʦʙʳʪʠʡ. ʂʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ ʜʦʧʫʩʢʘʝʪ ʩʧʦʥʪʘʥʥʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʨʳ ʯʘʩʪʠʮʘ ð ʘʥʪʠʯʘʩʪʠʮʘ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʥʠ ʩʨʘʟʫ ʞʝ ʫʥʠʯʪʦʞʘʪ ʜʨʫʛ ʜʨʫʛʘ, 

ʪʦ ʝʩʪʴ ʘʥʥʠʛʠʣʠʨʫʶʪ. ʀʣʠ ʜʦʣʞʥʳ, ʧʦ ʠʜʝʝ, ʫʥʠʯʪʦʞʠʪʴ, ʥʦ ʝʩʣʠ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘʜ ʩʘʤʳʤ 

ʛʦʨʠʟʦʥʪʦʤ ʩʦʙʳʪʠʡ, ʪʦ ʛʨʘʚʠʪʘʮʠʷ ʯʝʨʥʦʡ ʜʳʨʳ ʟʘʪʷʛʠʚʘʝʪ ʦʜʥʫ ʠʟ ʯʘʩʪʠʮ ʧʦʜ ʛʦʨʠʟʦʥʪ 

ʩʦʙʳʪʠʡ ʠ (ʧʦ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ) ʦʩʪʘʚʣʷʝʪ ʚʪʦʨʫʶ ʩʥʘʨʫʞʠ, ʦʪʢʫʜʘ ʦʥʘ ʤʦʞʝʪ 

ʚʦʦʙʱʝ ʫʡʪʠ ʦʪ ʜʳʨʳ. ʕʪʦ ʠʟʣʫʯʝʥʠʝ ʍʦʢʠʥʛʘ, ʠ ʙʣʘʛʦʜʘʨʷ ʝʤʫ ʥʝʙʦʣʴʰʠʝ ʯʝʨʥʳʝ ʜʳʨʳ ʦʯʝʥʴ 

ʙʳʩʪʨʦ ʠʩʧʘʨʷʶʪʩʷ. ɹʦʣʴʰʠʝ ʠʩʧʘʨʷʶʪʩʷ ʪʦʞʝ, ʥʦ ʧʨʦʮʝʩʩ ʟʘʥʠʤʘʝʪ ʦʯʝʥʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

*** 
ʕʡʥʰʪʝʡʥʦʚʳ ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ ʠʤʝʶʪ ʨʝʰʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʝʨʥʳʤ ʜʳʨʘʤ, ʥʦ ʵʪʦ ʥʝ 

ʛʘʨʘʥʪʠʷ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ ʚ ʧʨʠʨʦʜʝ. ʄʦʞʝʪ ʙʳʪʴ, ʥʝʠʟʚʝʩʪʥʳʝ ʥʘʤ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʥʝ 

ʜʦʧʫʩʢʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʨʥʳʭ ʜʳʨ. ʊʘʢ ʯʪʦ ʧʨʝʞʜʝ ʯʝʤ ʦʯʝʥʴ ʫʞ ʫʚʣʝʢʘʪʴʩʷ ʤʘʪʝʤʘʪʠʢʦʡ ʠ 

ʘʩʪʨʦʬʠʟʠʢʦʡ, ʥʝʧʣʦʭʦ ʙʳ ʥʘʡʪʠ ʭʦʪʴ ʢʘʢʠʝ-ʪʦ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʯʝʨʥʳʝ 

ʜʳʨʳ ʩʫʱʝʩʪʚʫʶʪ ʚ ʨʝʘʣʴʥʦʩʪʠ. ɹʳʣʦ ʙʳ ʯʝʨʪʦʚʩʢʠ ʠʥʪʝʨʝʩʥʦ ʧʦʡʪʠ ʜʘʣʴʰʝ ʠ ʟʘʥʷʪʴʩʷ 

ʧʦʠʩʢʘʤʠ ʙʝʣʳʭ ʜʳʨ, ʯʝʨʚʦʪʦʯʠʥ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʩʝʣʝʥʥʳʭ, ʥʦ ʧʨʷʤʦ ʩʝʡʯʘʩ ʜʘʞʝ ʧʦʠʩʢ 

ʯʝʨʥʳʭ ʜʳʨ ð ʜʦʩʪʘʪʦʯʥʦ ʘʤʙʠʮʠʦʟʥʘʷ ʟʘʜʘʯʘ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʯʝʨʥʳʝ ʜʳʨʳ ʦʩʪʘʚʘʣʠʩʴ ʯʠʩʪʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʩʧʝʢʫʣʷʮʠʝʡ; ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʠʭ 

ʥʝʚʦʟʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʠʟʣʫʯʘʶʪ ʦʥʠ ʪʦʣʴʢʦ ʩʣʘʙʦʝ ʭʦʢʠʥʛʦʚʩʢʦʝ 

ʠʟʣʫʯʝʥʠʝ. ʆʙ ʠʭ ʧʨʠʩʫʪʩʪʚʠʠ ʫʟʥʘʶʪ ʧʦ ʢʦʩʚʝʥʥʳʤ ʜʘʥʥʳʤ, ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʜʨʫʛʠʤʠ ʙʣʠʟʣʝʞʘʱʠʤʠ ʪʝʣʘʤʠ. ɺ 1964 ʛʦʜʫ ʧʨʠʙʦʨ, ʟʘʧʫʱʝʥʥʳʡ ʥʘ ʨʘʢʝʪʝ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʠʣʴʥʳʡ ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʠʩʪʦʯʥʠʢ ʚ ʩʦʟʚʝʟʜʠʠ ʃʝʙʝʜʷ, 

ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ ʃʝʙʝʜʴ X-1. ʃʝʙʝʜʴ, ʧʦ-ʣʘʪʳʥʠ Cygnus, ʣʝʪʠʪ ʚʜʦʣʴ ʄʣʝʯʥʦʛʦ ʇʫʪʠ, ʠ ʵʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʃʝʙʝʜʴ X-1 ʣʝʞʠʪ ʚ ʩʘʤʦʡ ʛʫʱʝ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ ʠ ʧʦʪʦʤʫ ʚʠʜʝʥ ʥʘʤ 

ʠʤʝʥʥʦ ʥʘ ʄʣʝʯʥʦʤ ʇʫʪʠ. 

ɺ 1972 ʛʦʜʫ ʏʘʨʣʴʟ ɹʦʣʪʦʥ, ʃʫʠʟʘ ɺʝʙʩʪʝʨ ʠ ʇʦʣ ʄʝʨʜʠʥ ʩʚʝʣʠ ʚʦʝʜʠʥʦ ʥʘʙʣʶʜʝʥʠʷ 

ʦʧʪʠʯʝʩʢʠʭ ʠ ʨʘʜʠʦʪʝʣʝʩʢʦʧʦʚ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʃʝʙʝʜʴ X-1 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʦʡʥʦʡ 

ʦʙʲʝʢʪ. ʆʜʠʥ ʢʦʤʧʦʥʝʥʪ (ʪʦʪ, ʯʪʦ ʠʟʣʫʯʘʝʪ ʚʠʜʠʤʳʡ ʩʚʝʪ) ð ʵʪʦ ʛʦʣʫʙʦʡ ʩʚʝʨʭʛʠʛʘʥʪ HDE 
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226868. ɺʪʦʨʦʡ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʡ ʪʦʣʴʢʦ ʧʦ ʨʘʜʠʦʠʟʣʫʯʝʥʠʶ, ʧʨʠʤʝʨʥʦ ʚ 15 ʨʘʟ ʤʘʩʩʠʚʥʝʝ 

ʉʦʣʥʮʘ, ʥʦ ʥʘʩʪʦʣʴʢʦ ʢʦʤʧʘʢʪʝʥ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʚʝʟʜʦʡ ʥʠ ʦʜʥʦʛʦ ʠʟ ʦʙʳʯʥʳʭ ʪʠʧʦʚ. ʇʦ 

ʦʮʝʥʢʘʤ, ʝʛʦ ʤʘʩʩʘ ʧʨʝʚʦʩʭʦʜʠʪ ʧʨʝʜʝʣ ʊʦʣʤʘʥʘ ð ʆʧʧʝʥʛʝʡʤʝʨʘ ð ɺʦʣʢʦʚʘ, ʪʘʢ ʯʪʦ 

ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʦʡ ʦʥ ʪʦʞʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ. ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʩʜʝʣʘʣʠ ʵʪʦʪ ʦʙʲʝʢʪ ʧʝʨʚʳʤ 

ʩʝʨʴʝʟʥʳʤ ʢʘʥʜʠʜʘʪʦʤ ʥʘ ʨʦʣʴ ʯʝʨʥʦʡ ʜʳʨʳ. ʆʜʥʘʢʦ ʛʦʣʫʙʦʡ ʩʚʝʨʭʛʠʛʘʥʪ ʚ ʧʘʨʝ ʪʘʢ ʤʘʩʩʠʚʝʥ, 

ʯʪʦ ʩʣʦʞʥʦ ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʤʘʩʩʫ ʚʪʦʨʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ɺ 1975 ʛʦʜʫ ʊʦʨʥ ʠ ʍʦʢʠʥʛ ʟʘʢʣʶʯʠʣʠ ʧʦ 

ʵʪʦʤʫ ʧʦʚʦʜʫ ʧʘʨʠ: ʊʦʨʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʵʪʦ ʯʝʨʥʘʷ ʜʳʨʘ, ʘ ʍʦʢʠʥʛ ʩʯʠʪʘʣ, ʯʪʦ ʥʝʪ. ʇʦʩʣʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ 1990 ʛʦʜʫ ʍʦʢʠʥʛ ʧʨʠʟʥʘʣ ʧʦʨʘʞʝʥʠʝ ʠ ʚʳʧʣʘʪʠʣ ʧʨʦʠʛʨʳʰ, 

ʭʦʪʷ ʩʪʘʪʫʩ ʦʙʲʝʢʪʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥ ʜʦ ʩʠʭ ʧʦʨ. 

ʀʤʝʶʪʩʷ ʠ ʙʦʣʝʝ ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʜʚʦʡʥʳʝ ʦʙʲʝʢʪʳ ʩ ʤʝʥʝʝ ʤʘʩʩʠʚʥʦʡ 

ʦʙʳʯʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʃʫʯʰʠʡ ʠʟ ʥʠʭ ð V404 ʃʝʙʝʜʷ, ʦʪʢʨʳʪʳʡ ʚ 1989 ʛʦʜʫ; ʩʝʛʦʜʥʷ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʦʥ ʚ 7800 ʩʚʝʪʦʚʳʭ ʛʦʜʘʭ ʦʪ ʥʘʩ. ɿʜʝʩʴ ʦʙʳʯʥʳʡ ʢʦʤʧʦʥʝʥʪ ð ʟʚʝʟʜʘ 

ʯʫʪʴ ʤʝʥʴʰʝ ʉʦʣʥʮʘ, ʘ ʢʦʤʧʘʢʪʥʳʡ ʢʦʤʧʦʥʝʥʪ ʠʤʝʝʪ ʤʘʩʩʫ ʦʢʦʣʦ 12 ʩʦʣʥʝʯʥʳʭ, ʪʦ ʝʩʪʴ ʚʳʰʝ 

ʧʨʝʜʝʣʘ ʊʦʣʤʘʥʘ ð ʆʧʧʝʥʛʝʡʤʝʨʘ ð ɺʦʣʢʦʚʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ, ʪʘʢ 

ʯʪʦ ʩʝʛʦʜʥʷ ʩʯʠʪʘʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ, ʯʪʦ ʚʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪ ʟʜʝʩʴ ð ʯʝʨʥʘʷ ʜʳʨʘ. ɼʚʘ ʪʝʣʘ 

ʦʙʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʦʙʱʝʛʦ ʮʝʥʪʨʘ ʤʘʩʩ ʢʘʞʜʳʝ 6,5 ʩʫʪʦʢ. ɻʨʘʚʠʪʘʮʠʷ ʯʝʨʥʦʡ ʜʳʨʳ 

ʜʝʬʦʨʤʠʨʫʝʪ ʟʚʝʟʜʫ ʠ ʧʨʠʜʘʝʪ ʝʡ ʷʡʮʝʚʠʜʥʫʶ ʬʦʨʤʫ, ʧʦʛʣʦʱʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʝʝ ʚʝʱʝʩʪʚʦ, 

ʧʝʨʝʪʝʢʘʶʱʝʝ ʚ ʯʝʨʥʫʶ ʜʳʨʫ ʫʩʪʦʡʯʠʚʳʤ ʧʦʪʦʢʦʤ. ɺ 2015 ʛʦʜʫ V404 ʥʘʯʘʣʘ ʠʩʧʫʩʢʘʪʴ 

ʢʦʨʦʪʢʠʝ ʚʩʧʳʰʢʠ ʩʚʝʪʘ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ; ʠʟʚʝʩʪʥʦ, ʯʪʦ ʪʘʢʠʝ ʞʝ 

ʷʚʣʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 1938, 1956 ʠ 1989 ʛʦʜʘʭ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʠʭ ʷʚʣʷʝʪʩʷ ʚʝʱʝʩʪʚʦ 

ʦʙʳʯʥʦʡ ʟʚʝʟʜʳ, ʢʦʪʦʨʦʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚʦʢʨʫʛ ʯʝʨʥʦʡ ʜʳʨʳ ʠ ʚʩʘʩʳʚʘʝʪʩʷ ʚʥʫʪʨʴ, ʢʦʛʜʘ ʝʛʦ 

ʤʘʩʩʘ ʧʨʝʚʳʰʘʝʪ ʥʝʢʫʶ ʢʨʠʪʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ. 

ʈʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ ʧʦʤʦʛʘʝʪ ʥʘʭʦʜʠʪʴ ʠ ʜʨʫʛʠʝ ʯʝʨʥʳʝ ʜʳʨʳ. ɺʳʧʘʜʘʶʱʠʡ ʥʘ ʯʝʨʥʫʶ 

ʜʳʨʫ ʛʘʟ ʦʙʨʘʟʫʝʪ ʪʦʥʢʠʡ ʜʠʩʢ, ʥʘʟʳʚʘʝʤʳʡ ʘʢʢʨʝʮʠʦʥʥʳʤ ʜʠʩʢʦʤ; ʟʘʪʝʤ ʵʪʦʪ ʛʘʟ ʥʘʛʨʝʚʘʝʪʩʷ 

ʪʨʝʥʠʝʤ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʜʠʩʢʫ ʥʘʨʫʞʫ. ɻʘʟ ʤʦʞʝʪ ʨʘʟʦʛʨʝʪʴʩʷ 

ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʥʘʯʠʥʘʝʪ ʠʟʣʫʯʘʪʴ ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʣʫʯʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʠ ʜʦ 40% ʝʛʦ ʤʦʞʝʪ 

ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʠʟʣʫʯʝʥʠʝ. ʅʝʨʝʜʢʦ ʵʥʝʨʛʠʷ ʫʥʦʩʠʪʩʷ ʧʨʦʯʴ ʚ ʚʠʜʝ ʛʨʦʤʘʜʥʳʭ ʩʪʨʫʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʘʢʢʨʝʮʠʦʥʥʦʤʫ ʜʠʩʢʫ. 

ʅʝʜʘʚʥʦ ʩʜʝʣʘʥʦ ʧʦʨʘʟʠʪʝʣʴʥʦʝ ʦʪʢʨʳʪʠʝ: ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʭ ʛʘʣʘʢʪʠʢ ʚ 

ʮʝʥʪʨʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʛʠʛʘʥʪʩʢʘʷ ʯʝʨʥʘʷ ʜʳʨʘ ʤʘʩʩʦʡ ʦʪ 100 000 ʜʦ ʤʠʣʣʠʘʨʜʦʚ ʩʦʣʥʝʯʥʳʭ. ʅʝ 

ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʠ ʩʚʝʨʭʤʘʩʩʠʚʥʳʝ ʯʝʨʥʳʝ ʜʳʨʳ ʦʨʛʘʥʠʟʫʶʪ ʚʝʱʝʩʪʚʦ ʚ ʛʘʣʘʢʪʠʢʠ. ɺ 

ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʝ ʪʘʢʘʷ ʜʳʨʘ ʠʤʝʝʪʩʷ ð ʩ ʥʝʡ ʩʚʷʟʘʥ ʨʘʜʠʦʠʩʪʦʯʥʠʢ ʉʪʨʝʣʝʮ A*. ɺ 1971 ʛʦʜʫ 

ɼʦʥʘʣʴʜ ʃʠʥʜʝʥ-ɹʝʣʣ ʠ ʄʘʨʪʠʥ ʈʠʩ ʧʨʦʟʦʨʣʠʚʦ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʵʪʦʪ ʦʙʲʝʢʪ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʩʚʝʨʭʤʘʩʩʠʚʥʦʡ ʯʝʨʥʦʡ ʜʳʨʦʡ. ɺ 2005-ʤ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ M31 ð ʛʘʣʘʢʪʠʢʘ ɸʥʜʨʦʤʝʜʳ ð ʠʤʝʝʪ 

ʮʝʥʪʨʘʣʴʥʫʶ ʯʝʨʥʫʶ ʜʳʨʫ ʩ ʤʘʩʩʦʡ 110ï230 ʤʠʣʣʠʦʥʦʚ ʩʦʣʥʝʯʥʳʭ. ɺ ʜʨʫʛʦʡ ʙʣʠʟʣʝʞʘʱʝʡ 

ʛʘʣʘʢʪʠʢʝ, M87, ʪʦʞʝ ʠʤʝʝʪʩʷ ʯʝʨʥʘʷ ʜʳʨʘ, ʤʘʩʩʘ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 6,4 ʤʠʣʣʠʘʨʜʘ ʩʦʣʥʝʯʥʳʭ. 

ɸ ʚ ʦʪʜʘʣʝʥʥʦʡ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʨʘʜʠʦʛʘʣʘʢʪʠʢʝ 0402+379 ʠʤʝʶʪʩʷ ʜʚʝ ʩʚʝʨʭʤʘʩʩʠʚʥʳʝ ʯʝʨʥʳʝ 

ʜʳʨʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʜʨʫʛ ʜʨʫʛʘ, ʧʦʜʦʙʥʦ ʟʚʝʟʜʘʤ ʚ ʛʠʛʘʥʪʩʢʦʡ ʜʚʦʡʥʦʡ ʩʠʩʪʝʤʝ, 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 24 ʩʚʝʪʦʚʳʭ ʣʝʪ. ʆʜʠʥ ʦʙʦʨʦʪ ʫ ʥʠʭ ʟʘʥʠʤʘʝʪ 150 000 ʣʝʪ. 

*** 
ɹʦʣʴʰʠʥʩʪʚʦ ʘʩʪʨʦʥʦʤʦʚ ʧʨʠʟʥʘʶʪ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʯʝʨʥʳʭ ʜʳʨ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʨʝʣʷʪʠʚʠʩʪʩʢʦʤ ʩʤʳʩʣʝ; ʪʝʤ ʥʝ ʤʝʥʝʝ ʫʙʝʜʠʪʝʣʴʥʳʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʧʨʠʥʷʪʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʚʝʨʥʘ, ʫ ʥʘʩ ʥʝʪ. ɺʩʝ ʥʘʰʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ð ʚ 

ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʢʦʩʚʝʥʥʳʝ ʠ ʦʩʥʦʚʘʥʳ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʦʨʠʷʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ, ʭʦʪʷ 

ʤʳ ʠ ʟʥʘʝʤ, ʯʪʦ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ ʧʣʦʭʦ ʫʞʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ, ʢʘʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʢʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʪʦ ʠ ʜʨʫʛʦʝ. 

ʆʪʜʝʣʴʥʳʝ ʚʦʣʴʥʦʜʫʤʮʳ-ʢʦʩʤʦʣʦʛʠ ʥʘʯʠʥʘʶʪ ʩʦʤʥʝʚʘʪʴʩʷ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʪʦ, ʯʪʦ ʤʳ ʚʠʜʠʤ, 

ð ʵʪʦ ʯʝʨʥʳʝ ʜʳʨʳ; ʤʦʞʝʪ ʙʳʪʴ, ʵʪʦ ʯʪʦ-ʪʦ ʜʨʫʛʦʝ, ʯʪʦ ʚʳʛʣʷʜʠʪ ʧʨʠʤʝʨʥʦ ʪʘʢ ʞʝ. ʆʥʠ 

ʟʘʜʫʤʳʚʘʶʪʩʷ ʪʘʢʞʝ ʦ ʪʦʤ, ʥʝ ʧʦʨʘ ʣʠ ʥʘʤ ʟʘʥʦʚʦ ʦʙʜʫʤʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʯʝʨʥʳʭ ʜʳʨʘʭ. 

ʇʦ ʤʥʝʥʠʶ ʉʘʤʠʨʘ ʄʘʪʫʨʘ, ʚʘʨʠʘʥʪ çʀʥʪʝʨʩʪʝʣʣʘʨè ʥʝ ʨʘʙʦʪʘʝʪ. ʅʝʚʦʟʤʦʞʥʦ ʫʧʘʩʪʴ ʚ 

ʯʝʨʥʫʶ ʜʳʨʫ. ʄʳ ʫʞʝ ʚʠʜʝʣʠ, ʯʪʦ, ʚʦʧʨʝʢʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʯʝʨʥʳʝ 

ʜʳʨʳ ʩʧʦʩʦʙʥʳ ʠʟʣʫʯʘʪʴ ʧʦ ʢʚʘʥʪʦʚʳʤ ʧʨʠʯʠʥʘʤ. ʕʪʦ ʭʦʢʠʥʛʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʜʥʘ 

ʯʘʩʪʠʮʘ ʠʟ ʥʝʫʩʪʦʡʯʠʚʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʨʳ ʯʘʩʪʠʮʘ/ʘʥʪʠʯʘʩʪʠʮʘ ʧʘʜʘʝʪ ʚ ʯʝʨʥʫʶ ʜʳʨʫ, ʘ ʜʨʫʛʘʷ 
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ʫʣʝʪʘʝʪ ʧʨʦʯʴ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʘʨʘʜʦʢʩʫ ʯʝʨʥʦʡ ʜʳʨʳ: ʠʥʬʦʨʤʘʮʠʷ, ʢʘʢ 

ʠ ʵʥʝʨʛʠʷ, ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʧʦʪʦʤʫ ʥʝ ʤʦʞʝʪ ʥʘʚʩʝʛʜʘ ʫʡʪʠ ʠʟ ɺʩʝʣʝʥʥʦʡ. ʄʘʪʫʨ ʨʘʟʨʝʰʘʝʪ ʵʪʦʪ 

ʧʘʨʘʜʦʢʩ, ʧʨʝʜʣʘʛʘʷ ʜʨʫʛʦʡ ʚʟʛʣʷʜ ʥʘ ʯʝʨʥʫʶ ʜʳʨʫ: çʧʫʰʠʩʪʳʡ ʰʘʨè, ʢ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ 

ʧʨʠʣʠʧʥʫʪʴ, ʥʦ ʚ ʢʦʪʦʨʳʡ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʥʠʢʥʫʪʴ. 

ɺ ʵʪʦʡ ʪʝʦʨʠʠ ʚʘʰʝ ʩʪʦʣʢʥʦʚʝʥʠʝ ʩ ʯʝʨʥʦʡ ʜʳʨʦʡ ʥʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʘʜʝʥʠʝʤ ʚ ʥʝʝ. ɺʤʝʩʪʦ 

ʵʪʦʛʦ ʚʘʰʘ ʠʥʬʦʨʤʘʮʠʷ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʪʦʥʢʠʤ ʩʣʦʝʤ ʧʦ ʛʦʨʠʟʦʥʪʫ ʩʦʙʳʪʠʡ, ʠ ʚʳ 

ʧʨʝʚʨʘʱʘʝʪʝʩʴ ʚ ʛʦʣʦʛʨʘʤʤʫ. ʀʜʝʷ ʥʝ ʥʦʚʘʷ, ʥʦ ʥʳʥʝʰʥʠʡ ʝʝ ʚʘʨʠʘʥʪ ʜʦʧʫʩʢʘʝʪ, ʯʪʦ ʛʦʣʦʛʨʘʤʤʘ 

ð ʵʪʦ ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʢʦʧʠʷ ʫʧʘʚʰʝʛʦ ʦʙʲʝʢʪʘ. ʊʫʪ ʝʩʪʴ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʪʠʚʦʨʝʯʠʝ, ʦʪʯʘʩʪʠ 

ʧʦʪʦʤʫ, ʯʪʦ ʪʘ ʞʝ ʣʦʛʠʢʘ, ʢʘʞʝʪʩʷ, ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʦʨʠʟʦʥʪ ʩʦʙʳʪʠʡ ð ʚʝʩʴʤʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʥʘʩʳʱʝʥʥʳʡ ʙʘʨʴʝʨ, ʬʘʡʝʨʚʦʣ, ð ʠ ʚʩʝ, ʯʪʦ ʥʘ ʥʝʛʦ ʧʦʧʘʜʘʝʪ, ʧʦʧʨʦʩʪʫ 

ʧʦʜʞʘʨʠʪʩʷ. çʇʫʰʠʩʪʳʡ ʰʘʨè ʠʣʠ ʬʘʡʝʨʚʦʣ? ɺʦʧʨʦʩ ʯʠʩʪʦ ʩʭʦʣʘʩʪʠʯʝʩʢʠʡ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, 

ʯʪʦ ʠ ʪʦ ʠ ʜʨʫʛʦʝ ʣʠʰʴ ʘʨʪʝʬʘʢʪʳ ʥʝʧʦʜʭʦʜʷʱʝ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʧʦʜʦʙʥʦ 

ʜʠʩʢʨʝʜʠʪʠʨʦʚʘʥʥʦʤʫ ʤʥʝʥʠʶ ʦ ʪʦʤ, ʯʪʦ ʛʦʨʠʟʦʥʪ ʩʦʙʳʪʠʡ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʚʨʝʤʷ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʣʠʯʠʪʴ ʪʦ, ʯʪʦ ʚʠʜʠʪ ʚʥʝʰʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ, ʠ ʪʦ, ʯʪʦ ʚʠʜʠʪ 

ʥʘʙʣʶʜʘʪʝʣʴ, ʫʧʘʚʰʠʡ ʚʥʫʪʨʴ, ʝʩʣʠ ʚʥʫʪʨʴ ʥʠʯʝʛʦ ʫʧʘʩʪʴ ʥʝ ʤʦʞʝʪ. 

ɺ 2002 ʛʦʜʫ ʕʤʠʣʴ ʄʦʪʪʦʣʘ ʠ ʇʘʚʝʣ ʄʘʟʫʨ ʧʦʜʚʝʨʛʣʠ ʩʦʤʥʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʣʣʘʧʩʠʨʫʶʱʠʭ ʟʚʝʟʜʘʭ. ʆʥʠ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʪʘʢʠʝ ʟʚʝʟʜʳ, ʚʤʝʩʪʦ ʪʦʛʦ 

ʯʪʦʙʳ ʩʪʘʥʦʚʠʪʴʩʷ ʯʝʨʥʳʤʠ ʜʳʨʘʤʠ, ʚʦʟʤʦʞʥʦ, ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʛʨʘʚʘʩʪʘʨʳ ð ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ 

ʩʪʨʘʥʥʳʝ ʧʫʟʳʨʠ ʦʯʝʥʴ ʧʣʦʪʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʉʥʘʨʫʞʠ ʛʨʘʚʘʩʪʘʨ, ʧʦ ʠʜʝʝ, ʜʦʣʞʝʥ ʦʯʝʥʴ ʧʦʭʦʜʠʪʴ 

ʥʘ ʪʨʘʜʠʮʠʦʥʥʫʶ ʯʝʨʥʫʶ ʜʳʨʫ. ʅʦ ʪʦ, ʯʪʦ ʤʳ ʧʨʠʚʳʢʣʠ ʥʘʟʳʚʘʪʴ ʛʦʨʠʟʦʥʪʦʤ ʩʦʙʳʪʠʡ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʫ ʥʝʛʦ ʭʦʣʦʜʥʫʶ ʧʣʦʪʥʫʶ ʦʙʦʣʦʯʢʫ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʣʘʜʘʝʪ 

ʫʧʨʫʛʦʩʪʴʶ. ʕʪʘ ʛʠʧʦʪʝʟʘ ʧʦʢʘ ʦʯʝʥʴ ʩʧʦʨʥʘ, ʚ ʥʝʡ ʥʝ ʨʘʟʨʝʰʝʥʳ ʢʦʝ-ʢʘʢʠʝ ʪʦʥʢʠʝ ʚʦʧʨʦʩʳ ð 

ʪʘʢʠʝ, ʢ ʧʨʠʤʝʨʫ, ʢʘʢ ʤʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ, ð ʥʦ ʧʨʠʪʦʤ ʥʝʦʙʳʯʘʡʥʦ 

ʠʥʪʝʨʝʩʥʘ. 

ʀʩʪʦʯʥʠʢʦʤ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʩʪʘʣ ʧʝʨʝʩʤʦʪʨ ʨʝʣʷʪʠʚʠʩʪʩʢʦʛʦ ʩʮʝʥʘʨʠʷ ʜʣʷ ʯʝʨʥʦʡ ʜʳʨʳ ʚ 

ʩʚʝʪʝ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. ʆʙʳʯʥʦ ʥʘ ʵʪʠ ʵʬʬʝʢʪʳ ʥʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʷ, ʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʟʥʠʢʘʶʪ ʩʪʨʘʥʥʳʝ ʘʥʦʤʘʣʠʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʯʝʨʥʦʡ ʜʳʨʳ, ʢ ʧʨʠʤʝʨʫ, ʥʘʤʥʦʛʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʣʣʘʧʩʠʨʦʚʘʚʰʝʡ ʟʚʝʟʜʳ, ʥʦ ʠʥʬʦʨʤʘʮʠʷ-ʪʦ ʜʦʣʞʥʘ 

ʩʦʭʨʘʥʷʪʩʷ. ʆʧʷʪʴ ʞʝ ʬʦʪʦʥ, ʧʘʜʘʶʱʠʡ ʚ ʯʝʨʥʫʶ ʜʳʨʫ, ʢ ʤʦʤʝʥʪʫ ʚʩʪʨʝʯʠ ʩ ʮʝʥʪʨʘʣʴʥʦʡ 

ʩʠʥʛʫʣʷʨʥʦʩʪʴʶ ʜʦʣʞʝʥ ʧʨʠʦʙʨʝʩʪʠ ʙʝʩʢʦʥʝʯʥʫʶ ʵʥʝʨʛʠʶ. 

ʄʦʪʪʦʣʘ ʠ ʄʘʟʫʨ, ʩʪʦʣʢʥʫʚʰʠʩʴ ʩ ʵʪʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʣʠʩʴ, ʥʝʣʴʟʷ ʣʠ ʨʘʟʨʝʰʠʪʴ 

ʠʭ ʧʨʠ ʧʦʤʦʱʠ ʧʨʘʚʠʣʴʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʧʦʜʭʦʜʘ. ʂʦʛʜʘ ʢʦʣʣʘʧʩʠʨʫʶʱʘʷ ʟʚʝʟʜʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʛʦʨʠʟʦʥʪʘ ʩʦʙʳʪʠʡ, ʦʥʘ ʩʦʟʜʘʝʪ ʤʦʱʥʝʡʰʝʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ. ʕʪʦ ʧʦʣʝ 

ʠʩʢʘʞʘʝʪ ʢʚʘʥʪʦʚʳʝ ʬʣʫʢʪʫʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʠ ʧʦʨʦʞʜʘʝʪ ʜʨʫʛʦʡ ʪʠʧ ʢʚʘʥʪʦʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʩʭʦʞʠʡ ʩ ʛʠʛʘʥʪʩʢʠʤ çʩʫʧʝʨʘʪʦʤʦʤè (ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʨʤʠʥ: ʢʦʥʜʝʥʩʘʪ ɹʦʟʝ ð 

ʕʡʥʰʪʝʡʥʘ). ʕʪʦ ʩʢʦʧʣʝʥʠʝ ʠʜʝʥʪʠʯʥʳʭ ʘʪʦʤʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʢʚʘʥʪʦʚʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʙʣʠʟʢʦʡ ʢ ʘʙʩʦʣʶʪʥʦʤʫ ʥʫʣʶ. ɻʦʨʠʟʦʥʪ ʩʦʙʳʪʠʡ ʩʪʘʥʦʚʠʪʩʷ ʪʦʛʜʘ 

ʪʦʥʢʦʡ ʦʙʦʣʦʯʢʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ, ʧʦʭʦʞʝʡ ʥʘ ʫʜʘʨʥʫʶ ʚʦʣʥʫ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ. 

ʕʪʘ ʦʙʦʣʦʯʢʘ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ (ʪʦ ʝʩʪʴ ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘʨʫʞʫ) ʜʘʚʣʝʥʠʝ, ʪʘʢ ʯʪʦ 

ʚʝʱʝʩʪʚʦ, ʫʧʘʚʰʝʝ ʚʥʫʪʨʴ ʝʝ, ʨʘʟʚʝʨʥʝʪʩʷ ʠ ʧʦʜʥʠʤʝʪʩʷ ʦʙʨʘʪʥʦ ʢ ʦʙʦʣʦʯʢʝ. ʆʜʥʘʢʦ ʚʝʱʝʩʪʚʦ 

ʩʥʘʨʫʞʠ ʙʫʜʝʪ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʩʘʩʳʚʘʪʴʩʷ ʚʥʫʪʨʴ. 

ʉ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʨʘʚʘʩʪʘʨʳ ʠʤʝʶʪ ʩʤʳʩʣ: ʵʪʦ ʩʪʘʙʠʣʴʥʳʝ ʨʝʰʝʥʠʷ 

ʵʡʥʰʪʝʡʥʦʚʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʧʦʣʷ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʦʙʦʡʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʘʨʘʜʦʢʩ. ʌʠʟʠʯʝʩʢʠ 

ʦʥʠ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʯʝʨʥʳʭ ʜʳʨ, ʭʦʪʷ ʩʥʘʨʫʞʠ ʠ ʚʳʛʣʷʜʷʪ ʦʜʠʥʘʢʦʚʦ: ʢʘʢ ʚʥʝʰʥʷʷ 

ʤʝʪʨʠʢʘ ʐʚʘʨʮʰʠʣʴʜʘ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʢʦʣʣʘʧʩʠʨʫʝʪ ʟʚʝʟʜʘ ʤʘʩʩʦʡ 50 ʩʦʣʥʝʯʥʳʭ. ɺ 

ʪʨʘʜʠʮʠʦʥʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦʣʫʯʘʝʪʩʷ ʯʝʨʥʘʷ ʜʳʨʘ 300 ʢʠʣʦʤʝʪʨʦʚ ʚ ʧʦʧʝʨʝʯʥʠʢʝ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʠʩʧʫʩʢʘʪʴ ʭʦʢʠʥʛʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ. ʇʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʪʝʦʨʠʠ ʧʦʣʫʯʘʝʪʩʷ ʛʨʘʚʘʩʪʘʨ ʪʦʛʦ ʞʝ 

ʨʘʟʤʝʨʘ, ʥʦ ʝʛʦ ʦʙʦʣʦʯʢʘ ʠʤʝʝʪ ʪʦʣʱʠʥʫ ʚʩʝʛʦ 10ï35 ʤʝʪʨʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 10 

ʤʠʣʣʠʘʨʜʥʳʭ ʜʦʣʝʡ ʢʝʣʴʚʠʥʘ, ʠ ʦʥ ʥʝ ʠʟʣʫʯʘʝʪ ʚʦʦʙʱʝ ʥʠʯʝʛʦ. (ʍʦʣʣʠ ʵʪʦ ʧʦʥʨʘʚʠʣʦʩʴ ʙʳ.) 

ɻʨʘʚʘʩʪʘʨʳ ʷʚʣʷʶʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʙʲʷʩʥʝʥʠʝʤ ʝʱʝ ʦʜʥʦʛʦ ʟʘʛʘʜʦʯʥʦʛʦ ʷʚʣʝʥʠʷ: 

ʛʘʤʤʘ-ʙʘʨʩʪʝʨʦʚ. ɺʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʥʝʙʦ çʦʩʚʝʱʘʝʪʩʷè ʚʩʧʳʰʢʦʡ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʛʘʤʤʘ-ʣʫʯʝʡ. ʆʙʳʯʥʘʷ ʪʝʦʨʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʪʘʣʢʠʚʘʶʱʠʝʩʷ ʥʝʡʪʨʦʥʥʳʝ ʟʚʝʟʜʳ ʠʣʠ ʯʝʨʥʳʝ ʜʳʨʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚʦ ʚʨʝʤʷ ʚʟʨʳʚʘ 

ʩʚʝʨʭʥʦʚʦʡ. ɼʨʫʛʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ð ʨʦʞʜʝʥʠʝ ʛʨʘʚʘʩʪʘʨʘ. 
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ɽʱʝ ʙʦʣʝʝ ʛʠʧʦʪʝʪʠʯʝʩʢʠ, ʚʥʫʪʨʝʥʥʦʩʪʴ ʛʨʘʚʘʩʪʘʨʘ ʩ ʤʘʩʰʪʘʙʦʤ ʚ ʥʘʰʫ ɺʩʝʣʝʥʥʫʶ ʪʦʞʝ 

ʠʩʧʳʪʳʚʘʣʘ ʙʳ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʨʘʟʛʦʥʷʣʦ ʙʳ ʚʝʱʝʩʪʚʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʛʦʨʠʟʦʥʪʘ ʩʦʙʳʪʠʡ, ʪʦ ʝʩʪʴ ʦʪ ʮʝʥʪʨʘ. ʈʘʩʯʝʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦʪ ʨʘʟʛʦʥ ʧʨʠʤʝʨʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ɺʩʝʣʝʥʥʦʡ, ʢʦʪʦʨʦʝ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʥʘ ʩʯʝʪ ʪʝʤʥʦʡ 

ʵʥʝʨʛʠʠ. ʄʦʞʝʪ ʙʳʪʴ, ʥʘʰʘ ɺʩʝʣʝʥʥʘʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʥʫʪʨʝʥʥʦʩʪʴ 

ʛʨʦʤʘʜʥʦʛʦ ʛʨʘʚʘʩʪʘʨʘ? 

ʉʨʝʜʠ ʧʨʝʜʩʢʘʟʘʥʠʡ ʕʡʥʰʪʝʡʥʘ, ʩʜʝʣʘʥʥʳʭ ʙʦʣʝʝ ʩʪʦʣʝʪʠʷ ʥʘʟʘʜ, ʙʳʣʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʧʦʨʦʞʜʘʶʱʠʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ ʨʷʙʴ, ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʫʜʘ. 

ɽʩʣʠ ʜʚʘ ʤʘʩʩʠʚʥʳʭ ʪʝʣʘ, ʪʘʢʠʭ ʢʘʢ ʯʝʨʥʳʝ ʜʳʨʳ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʦʩʷʪʩʷ ʜʨʫʛ ʚʦʢʨʫʛ ʜʨʫʛʘ, ʦʥʠ 

ʧʨʦʠʟʚʦʜʷʪ ʚʦʟʤʫʱʝʥʠʷ ʚ ʢʦʩʤʠʯʝʩʢʦʤʫ ʧʨʫʜʫ ʠ ʧʦʨʦʞʜʘʶʪ ʟʘʤʝʪʥʫʶ ʨʷʙʴ. ɺ ʬʝʚʨʘʣʝ 2016 ʛʦʜʘ 

ʫʯʝʥʳʝ ʠʟ ʧʨʦʛʨʘʤʤʳ ʦʙʩʝʨʚʘʪʦʨʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ LIGO (Laser Interferometer 

Gravitational Wave Observatory) ʦʙʲʷʚʠʣʠ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʚʳʟʚʘʥʥʳʭ 

ʩʣʠʷʥʠʝʤ ʜʚʫʭ ʯʝʨʥʳʭ ʜʳʨ. ʀʥʩʪʨʫʤʝʥʪʳ LIGO ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʘʨʫ ʯʝʪʳʨʝʭʢʠʣʦʤʝʪʨʦʚʳʭ 

ʪʨʫʙ, ʚʳʩʪʘʚʣʝʥʥʳʭ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʚ ʬʦʨʤʝ ʙʫʢʚʳ L. ʃʘʟʝʨʥʳʝ ʣʫʯʠ ʭʦʜʷʪ ʚʜʦʣʴ ʪʨʫʙ, 

ʤʥʦʛʦʢʨʘʪʥʦ ʦʪʨʘʞʘʷʩʴ, ʠ ʠʥʪʝʨʬʝʨʠʨʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ ʤʝʩʪʝ ʧʝʨʝʛʠʙʘ L. ɽʩʣʠ ʧʨʦʭʦʜʠʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʚʦʣʥʘ, ʜʣʠʥʳ ʪʨʫʙ ʯʫʪʴ ʤʝʥʷʶʪʩʷ, ʠ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʫʶ ʢʘʨʪʠʥʫ. 

ʋʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʜʚʠʛ ʥʘ ʦʜʥʫ ʪʳʩʷʯʥʫʶ ʨʘʟʤʝʨʘ ʧʨʦʪʦʥʘ. 

ʉʠʛʥʘʣ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ LIGO, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʣʷʪʠʚʠʩʪʩʢʦʤʫ ʧʨʝʜʩʢʘʟʘʥʠʶ ʜʣʷ 

ʩʧʠʨʘʣʴʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʠ ʩʪʦʣʢʥʦʚʝʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʯʝʨʥʳʤʠ ʜʳʨʘʤʠ ʩ ʤʘʩʩʘʤʠ 29 ʠ 36 ʤʘʩʩ 

ʉʦʣʥʮʘ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʦʪʢʨʳʚʘʝʪ ʥʦʚʫʶ ʵʨʫ ʚ ʘʩʪʨʦʥʦʤʠʠ: LIGO ð ʧʝʨʚʳʡ ʫʩʧʝʰʥʳʡ 

ʛʨʘʚʠʩʢʦʧ, ʥʘʙʣʶʜʘʶʱʠʡ ʢʦʩʤʦʩʧʦʩʨʝʜʩʪʚʦʤ ʛʨʘʚʠʪʘʮʠʠ, ʘ ʥʝ ʩʚʝʪʘ. 

ʕʪʦ ʟʘʤʝʯʘʪʝʣʴʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʦʪʢʨʳʪʠʝ ʥʝ ʜʘʝʪ ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʠʙʦʣʝʝ 

ʩʧʦʨʥʳʭ ʢʚʘʥʪʦʚʳʭ ʩʚʦʡʩʪʚʘʭ, ʦʪʣʠʯʘʶʱʠʭ ʪʨʘʜʠʮʠʦʥʥʳʝ ʯʝʨʥʳʝ ʜʳʨʳ ʦʪ ʠʭ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ 

ʘʣʴʪʝʨʥʘʪʠʚ, ʪʘʢʠʭ ʢʘʢ çʧʫʰʠʩʪʳʡ ʰʘʨè, ʬʘʡʝʨʚʦʣ ʠʣʠ ʛʨʘʚʘʩʪʘʨ. ɿʘʪʦ ʝʛʦ ʧʦʪʦʤʢʠ, ʚʳʥʝʩʝʥʥʳʝ 

ʚ ʢʦʩʤʦʩ, ʩʤʦʛʫʪ ʫʚʠʜʝʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʯʝʨʥʳʭ ʜʳʨ, ʥʦ ʠ ʤʝʥʝʝ ʷʨʦʩʪʥʳʝ ʩʣʠʷʥʠʷ 

ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜ; ʧʦ ʠʜʝʝ, ʦʥʠ ʜʦʣʞʥʳ ʧʦʤʦʯʴ ʥʘʤ ʨʘʟʛʘʜʘʪʴ ʵʪʠ ʟʘʛʘʜʢʠ. ʄʝʞʜʫ ʪʝʤ LIGO 

ʚʳʷʚʠʣ ʥʦʚʫʶ ʟʘʛʘʜʢʫ: ʢʦʨʦʪʢʠʡ ʚʩʧʣʝʩʢ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʡ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʩ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʠʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʚʦʣʥʦʡ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʝʦʨʠʠ ʩʣʠʷʥʠʷ ʯʝʨʥʳʭ ʜʳʨ 

ʵʪʦʛʦ ʥʝ ʧʨʝʜʩʢʘʟʳʚʘʶʪ[75]. 

ʄʳ ʫʞʝ ʧʨʠʚʳʢʣʠ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʯʝʨʥʳʭ ʜʳʨ, ʥʦ ʦʥʠ ʦʙʠʪʘʶʪ ʚ ʮʘʨʩʪʚʝ, ʛʜʝ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ. ʄʳ ʧʦʧʨʦʩʪʫ ʥʝ 

ʟʥʘʝʤ, ʢʘʢʦʡ ʬʠʟʠʢʦʡ ʪʘʤ ʩʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ, ʧʦʵʪʦʤʫ ʢʦʩʤʦʣʦʛʠ, ʢʘʢ ʤʦʛʫʪ, ʫʧʨʘʚʣʷʶʪʩʷ ʩ 

ʪʝʤ, ʯʪʦ ʝʩʪʴ ʧʦʜ ʨʫʢʦʡ. ʇʦʩʣʝʜʥʝʝ ʩʣʦʚʦ ʚ ʚʦʧʨʦʩʝ ʯʝʨʥʳʭ ʜʳʨ ʝʱʝ ʥʝ ʩʢʘʟʘʥʦ, ʠ ʥʝʪ ʧʨʠʯʠʥ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘʰʠ ʥʳʥʝʰʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʠʭ ʧʦʣʥʳ ʠʣʠ ʚʝʨʥʳ. 

 

ʂʣʫʙʢʠ ʠ ʚʦʡʜʳ 
ɹʦʣʝʝ ʪʦʛʦ, ʥʝʙʦ ʜʦʣʞʥʦ ʙʳʪʴ ʩʬʝʨʦʡ, ʠʙʦ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ ʬʦʨʤʘ, ʜʦʩʪʦʡʥʘʷ ʝʛʦ ʩʫʪʠ, 

ʧʦʩʢʦʣʴʢʫ ʧʝʨʚʝʡʰʘʷ ʚ ʧʨʠʨʦʜʝ. 

ɸʨʠʩʪʦʪʝʣʴ. çʆ ʥʝʙʝè 

ʂɸʂ ɺʓɻʃʗɼʀʊ ɺʉɽʃɽʅʅɸʗ? ʅɸʉʂʆʃʔʂʆ ʆʅɸ ɺɽʃʀʂɸ? ʂɸʂʋʖ 

ʌʆʈʄʋ ʀʄɽɽʊ? 
ʆʙ ʦʪʚʝʪʝ ʥʘ ʧʝʨʚʳʡ ʚʦʧʨʦʩ ʥʘʤ ʢʦʝ-ʯʪʦ ʠʟʚʝʩʪʥʦ, ʠ ʵʪʦʪ ʦʪʚʝʪ ʩʦʚʩʝʤ ʥʝ ʧʦʭʦʞ ʥʘ ʪʦ, ʯʝʛʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʞʠʜʘʣʠ ʦʪ ɺʩʝʣʝʥʥʦʡ ʘʩʪʨʦʥʦʤʳ ʠ ʬʠʟʠʢʠ. ʅʘ ʩʘʤʦʤ ʢʨʫʧʥʦʤ ʠʟ ʜʦʩʪʫʧʥʳʭ 

ʥʘʰʝʤʫ ʥʘʙʣʶʜʝʥʠʶ ʤʘʩʰʪʘʙʦʚ ɺʩʝʣʝʥʥʘʷ ʧʦʭʦʞʘ ʥʘ ʧʝʥʫ ʚ ʪʘʟʠʢʝ, ʛʜʝ ʨʘʟʚʝʣʠ ʚʦʜʫ ʩ ʤʦʶʱʠʤ 

ʩʨʝʜʩʪʚʦʤ. ʇʫʟʳʨʠ ʚ ʵʪʦʡ ʧʝʥʝ ð ʵʪʦ ʛʠʛʘʥʪʩʢʠʝ ʧʫʩʪʦʪʳ, ʚʦʡʜʳ, ʥʝ ʩʦʜʝʨʞʘʱʠʝ ʧʦʯʪʠ 
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ʥʠʢʘʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʄʳʣʴʥʳʝ ʧʣʝʥʢʠ ʚʦʢʨʫʛ ʧʫʟʳʨʴʢʦʚ ð ʪʝ ʤʝʩʪʘ, ʛʜʝ ʩʢʘʧʣʠʚʘʶʪʩʷ ʟʚʝʟʜʳ ʠ 

ʛʘʣʘʢʪʠʢʠ. 

ʂʘʢ ʥʠ ʧʝʯʘʣʴʥʦ, ʥʦ ʧʨʝʜʧʦʯʠʪʘʝʤʘʷ ʥʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ɺʩʝʣʝʥʥʦʡ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚʝʱʝʩʪʚʦ ʚ ʥʝʡ ʨʘʩʧʨʝʜʝʣʝʥʦ ʨʘʚʥʦʤʝʨʥʦ. ʂʦʩʤʦʣʦʛʠ 

ʫʪʝʰʘʶʪ ʩʝʙʷ ʪʝʤ, ʯʪʦ ʥʘ ʝʱʝ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʘʭ ʦʪʜʝʣʴʥʳʝ ʧʫʟʳʨʠ ʩʪʘʥʦʚʷʪʩʷ 

ʥʝʨʘʟʣʠʯʠʤʳʤʠ ʠ ʧʝʥʘ ʢʘʞʝʪʩʷ ʜʦʚʦʣʴʥʦ ʦʜʥʦʨʦʜʥʦʡ, ʥʦ ʤʳ ʥʝ ʟʥʘʝʤ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ 

ʚʝʱʝʩʪʚʦ ʚʦ ɺʩʝʣʝʥʥʦʡ ʚʝʜʝʪ ʩʝʙʷ ʠʤʝʥʥʦ ʪʘʢ. ɼʦ ʩʠʭ ʧʦʨ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʤʳ ʥʘʯʠʥʘʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ɺʩʝʣʝʥʥʫʶ ʚ ʙʦʣʝʝ ʢʨʫʧʥʦʤ ʤʘʩʰʪʘʙʝ, ʯʝʤ ʧʨʝʞʜʝ, ʤʳ ʦʙʥʘʨʫʞʠʚʘʣʠ ʚ ʥʝʡ ʝʱʝ 

ʙʦʣʴʰʠʝ ʩʛʫʩʪʢʠ ʠ ʧʫʩʪʦʪʳ. ɺʦʟʤʦʞʥʦ, ɺʩʝʣʝʥʥʘʷ ʚ ʧʨʠʥʮʠʧʝ ʥʝʦʜʥʦʨʦʜʥʘ. ɺʦʟʤʦʞʥʦ, ʦʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʨʘʢʪʘʣ ð ʦʙʲʝʢʪ, ʠʤʝʶʱʠʡ ʜʝʪʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʦ ʚʩʝʭ ʤʘʩʰʪʘʙʘʭ. 

ʇʦ ʚʪʦʨʦʤʫ ʚʦʧʨʦʩʫ ð ʦ ʨʘʟʤʝʨʝ ɺʩʝʣʝʥʥʦʡ ð ʫ ʥʘʩ ʪʦʞʝ ʝʩʪʴ ʢʦʝ-ʢʘʢʠʝ ʩʦʦʙʨʘʞʝʥʠʷ. 

ɿʚʝʟʜʳ ð ʵʪʦ ʥʝ ʪʦʯʢʠ ʥʘ ʧʦʣʫʩʬʝʨʠʯʝʩʢʦʡ ʯʘʰʝ, ʢʦʪʦʨʘʷ ʚʦʟʚʳʰʘʝʪʩʷ ʥʘʜ ɿʝʤʣʝʡ, ʢʘʢ ʩʯʠʪʘʣʠ 

ʥʝʢʦʪʦʨʳʝ ʜʨʝʚʥʠʝ ʮʠʚʠʣʠʟʘʮʠʠ ʠ ʚ ʯʝʤ ʫʚʝʨʷʝʪ, ʢʘʞʝʪʩʷ, ʢʥʠʛʘ çɹʳʪʠʝè. ʕʪʦ ʜʚʝʨʴ ʚʦ 

ɺʩʝʣʝʥʥʫʶ ʥʘʩʪʦʣʴʢʦ ʦʛʨʦʤʥʫʶ, ʯʪʦ ʦʥʘ ʢʘʞʝʪʩʷ ʙʝʩʢʦʥʝʯʥʦʡ. ɹʦʣʝʝ ʪʦʛʦ, ʦʥʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʙʝʩʢʦʥʝʯʥʦʡ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʄʥʦʛʠʝ ʢʦʩʤʦʣʦʛʠ ʠʤʝʥʥʦ ʪʘʢ ʠ ʜʫʤʘʶʪ, ʥʦ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʝʙʝ, ʢʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʥʘʫʯʥʦ ʧʨʦʚʝʨʠʪʴ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ. ʋ ʥʘʩ ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʚʝʣʠʢʘ ʥʘʙʣʶʜʘʝʤʘʷ ɺʩʝʣʝʥʥʘʷ, ʥʦ ʜʘʣʴʰʝ ð ʢʘʢ ʤʦʞʥʦ 

ʭʦʪʷ ʙʳ ʧʦʜʩʪʫʧʠʪʴʩʷ ʢ ʵʪʦʤʫ ʚʦʧʨʦʩʫ? 

ʊʨʝʪʠʡ ʚʦʧʨʦʩ ð ʦ ʬʦʨʤʝ ð ʚʳʟʳʚʘʝʪ ʝʱʝ ʙʦʣʴʰʝ ʩʧʦʨʦʚ ʠ ʩʦʤʥʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʩʦʛʣʘʩʠʷ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʥʝʪ, ʭʦʪʷ ʯʘʱʝ ʚʩʝʛʦ ʫʯʝʥʳʝ ʩʢʣʦʥʷʶʪʩʷ ʢ ʩʘʤʦʤʫ ʩʢʫʯʥʦʤʫ ʚʘʨʠʘʥʪʫ 

ð ʩʬʝʨʝ. ɼʘʚʥʦ ʩʫʱʝʩʪʚʫʝʪ ʪʝʥʜʝʥʮʠʷ ʩʯʠʪʘʪʴ ɺʩʝʣʝʥʥʫʶ ʩʬʝʨʠʯʝʩʢʦʡ ð ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʴʶ 

ʛʨʦʤʘʜʥʦʛʦ ʰʘʨʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʝʱʝʩʪʚʘ. ʅʦ ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ ʥʝʜʘʚʥʝʛʦ 

ʧʨʦʰʣʦʛʦ ʩʯʠʪʘʣʦʩʴ ʪʘʢʞʝ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʧʦ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʠʨʘʣʴ, ʙʫʙʣʠʢ, 

ʧʨʦʜʦʣʛʦʚʘʪʳʡ ʤʷʯ ʜʣʷ ʨʝʛʙʠ ʠʣʠ ʥʝʝʚʢʣʠʜʦʚʫ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʠʛʫʨʫ, ʠʟʚʝʩʪʥʫʶ ʢʘʢ ʨʦʛ 

ʇʠʢʘʨʘ. ʕʪʘ ʬʠʛʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʣʦʩʢʦʡ, ʪʘʢ ʠ ʩ ʢʨʠʚʠʟʥʦʡ. ɽʩʣʠ ʪʘʢ, ʪʦ ʝʝ ʢʨʠʚʠʟʥʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ, ʘ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʦʪ ʦʜʥʦʛʦ ʤʝʩʪʘ ʢ ʜʨʫʛʦʤʫ. ʌʠʛʫʨʘ 

ʚʩʝʣʝʥʥʦʡ ʤʦʞʝʪ ʙʳʪʴ ʢʦʥʝʯʥʦʡ ʠʣʠ ʙʝʩʢʦʥʝʯʥʦʡ, ʦʜʥʦʩʚʷʟʥʦʡ ʠʣʠ ʧʦʣʥʦʡ ʦʪʚʝʨʩʪʠʡ ð ʠʣʠ 

ʚʦʦʙʱʝ ʥʝʩʚʷʟʥʦʡ, ʢʦʛʜʘ ʦʥʘ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʙʣʘʩʪʠ, ʚ ʧʨʠʥʮʠʧʝ ʥʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʤʝʞʜʫ ʩʦʙʦʡ. 

*** 
ɹʦʣʴʰʫʶ ʯʘʩʪʴ ɺʩʝʣʝʥʥʦʡ ʟʘʥʠʤʘʝʪ ʧʫʩʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʦ ʥʝʤʘʣʦ ʚ ʥʝʡ ʪʘʢʞʝ ʠ ʚʝʱʝʩʪʚʘ 

ð ʵʪʦ ʧʦʨʷʜʢʘ 200 ʤʠʣʣʠʘʨʜʦʚ ʛʘʣʘʢʪʠʢ ʩ 200ï400 ʤʠʣʣʠʘʨʜʦʚ ʟʚʝʟʜ ʚ ʢʘʞʜʦʡ[76]. ɺʘʞʥʦ, ʢʘʢ 

ʨʘʩʧʨʝʜʝʣʝʥʦ ʵʪʦ ʚʝʱʝʩʪʚʦ: ʩʢʦʣʴʢʦ ʝʛʦ ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʦʙʣʘʩʪʠ, 

ʧʦʩʢʦʣʴʢʫ ʕʡʥʰʪʝʡʥʦʚʳ ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ ʩʚʷʟʳʚʘʶʪ ʛʝʦʤʝʪʨʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʱʝʩʪʚʘ. 

ɺʝʱʝʩʪʚʦ ʚʦ ɺʩʝʣʝʥʥʦʡ ʩʦʚʝʨʰʝʥʥʦ ʪʦʯʥʦ ʥʝ ʨʘʟʤʘʟʘʥʦ ʨʘʚʥʦʤʝʨʥʦ ʥʘ ʪʝʭ ʤʘʩʰʪʘʙʘʭ, 

ʢʦʪʦʨʳʝ ʤʳ ʥʘʙʣʶʜʘʝʤ, ʥʦ ʵʪʦ ʦʪʢʨʳʪʠʝ ʩʦʚʝʨʰʝʥʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ ʥʘʟʘʜ. ɼʦ ʵʪʦʛʦ 

ʚʩʝ ʩʭʦʜʠʣʠʩʴ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʚʳʰʝ ʤʘʩʰʪʘʙʘ ʛʘʣʘʢʪʠʢ ʦʙʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʘ ʚʦ 

ɺʩʝʣʝʥʥʦʡ ʢʘʞʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ ð ʧʨʠʤʝʨʥʦ ʢʘʢ ʛʘʟʦʥ ʚʳʛʣʷʜʠʪ ʛʣʘʜʢʠʤ ʠ ʦʜʥʦʨʦʜʥʦ 

ʟʝʣʝʥʳʤ, ʝʩʣʠ ʚʳ ʥʝ ʚʠʜʠʪʝ ʥʘ ʥʝʤ ʦʪʜʝʣʴʥʳʝ ʪʨʘʚʠʥʢʠ. ʅʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʘʰʘ 

ɺʩʝʣʝʥʥʘʷ ʙʦʣʴʰʝ ʧʦʭʦʞʘ ʥʘ ʛʘʟʦʥ ʩ ʙʦʣʴʰʠʤʠ ʛʨʷʟʥʳʤʠ ʧʨʦʛʘʣʠʥʘʤʠ ʠ ʦʪʜʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ʢʣʝʚʝʨʘ, ʯʪʦ ʧʦʨʦʞʜʘʝʪ ʥʦʚʫʶ ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘ ʙʦʣʝʝ ʢʨʫʧʥʦʤ ʤʘʩʰʪʘʙʝ. ɸ ʝʩʣʠ ʚʳ 

ʧʳʪʘʝʪʝʩʴ ʩʛʣʘʜʠʪʴ ʵʪʫ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʝʱʝ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʚʟʛʣʷʜʦʤ, ʛʘʟʦʥ ʚʦʦʙʱʝ ʠʩʯʝʟʘʝʪ ʠ 

ʥʘ ʝʛʦ ʤʝʩʪʝ ʧʦʷʚʣʷʝʪʩʷ ʘʚʪʦʩʪʦʷʥʢʘ ʧʨʠ ʩʫʧʝʨʤʘʨʢʝʪʝ. ʀʣʠ, ʚʳʨʘʞʘʷʩʴ ʙʦʣʝʝ ʧʨʦʟʘʠʯʝʩʢʠ, ʚ 

ʢʦʩʤʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʝʱʝʩʪʚʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʷʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʢʦʤʢʦʚʘʪʦʩʪʠ ʥʘ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʙʣʠʞʘʡʰʝʡ ʢ ʥʘʤ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʝʱʝʩʪʚʘ ʚ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʩʣʠʧʣʘʩʴ ʚʦʝʜʠʥʦ ʠ ʦʙʨʘʟʦʚʘʣʘ ʟʚʝʟʜʫ ð ʉʦʣʥʮʝ. ɽʩʪʴ, ʢʦʥʝʯʥʦ, ʠ ʙʦʣʝʝ 

ʤʝʣʢʠʝ ʢʦʤʢʠ ʚʝʱʝʩʪʚʘ ð ʧʣʘʥʝʪʳ, ʠ ʝʱʝ ʙʦʣʝʝ ʤʝʣʢʠʝ ð ʣʫʥʳ, ʘʩʪʝʨʦʠʜʳ, ʦʙʲʝʢʪʳ ʧʦʷʩʘ 

ʂʦʡʧʝʨʘé ʧʣʶʩ ʚʩʝʚʦʟʤʦʞʥʳʝ ʢʘʤʥʠ, ʢʘʤʝʰʢʠ, ʧʳʣʠʥʢʠ, ʤʦʣʝʢʫʣʳ, ʘʪʦʤʳ, ʧʨʦʪʦʥʳ. 

ɼʚʠʥʫʚʰʠʩʴ ʚ ʜʨʫʛʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ð ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʦʚ, ʤʳ ʦʙʥʘʨʫʞʠʚʘʝʤ 

ʜʨʫʛʠʝ ʪʠʧʳ ʢʦʤʢʦʚʘʪʦʩʪʠ. ʅʝʩʢʦʣʴʢʦ ʟʚʝʟʜ ʤʦʛʫʪ ʙʳʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʜʚʦʡʥʫʶ ʠʣʠ ʢʨʘʪʥʫʶ ʟʚʝʟʜʥʫʶ ʩʠʩʪʝʤʫ. ʈʘʩʩʝʷʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ð ʵʪʦ ʛʨʫʧʧʳ ʠʟ 

ʪʳʩʷʯʠ ʠʣʠ ʦʢʦʣʦ ʪʦʛʦ ʟʚʝʟʜ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʧʨʠʤʝʨʥʦ ʚ ʦʜʥʦ ʚʨʝʤʷ ʠʟ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 
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ʢʦʣʣʘʧʩʠʨʫʶʱʝʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʦʙʣʘʢʘ. ʈʘʩʩʝʷʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʛʘʣʘʢʪʠʢʘʭ; ʚ 

ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʝ ʠʭ ʠʟʚʝʩʪʥʦ ʦʢʦʣʦ 1100. ʐʘʨʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʩʦʪʝʥ ʪʳʩʷʯ ʩʪʘʨʳʭ 

ʟʚʝʟʜ, ʩʦʙʨʘʥʥʳʭ ʚ ʛʨʦʤʘʜʥʳʡ ʰʘʨ ʩ ʥʝʯʝʪʢʠʤʠ ʛʨʘʥʠʮʘʤʠ; ʢʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʩʢʦʧʣʝʥʠʷ 

ʚʳʛʣʷʜʷʪ ʢʘʢ ʩʧʫʪʥʠʢʠ, ʦʙʨʘʱʘʶʱʠʝʩʷ ʚʦʢʨʫʛ ʛʘʣʘʢʪʠʢ ʠ ʠʛʨʘʶʪ ʨʦʣʴ ʠʭ ʩʧʫʪʥʠʢʦʚ. ʋ ʥʘʰʝʡ 

ɻʘʣʘʢʪʠʢʠ ʠʟʚʝʩʪʥʦ 152 ʧʦʜʦʙʥʳʭ ʩʧʫʪʥʠʢʘ, ʘ ʚʩʝʛʦ ʠʭ ʫ ʥʝʝ, ʚʦʟʤʦʞʥʦ, ʦʢʦʣʦ 180. 

ɻʘʣʘʢʪʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʨʘʟʠʪʝʣʴʥʳʝ ʧʨʠʤʝʨʳ ʢʣʦʯʢʦʚʘʪʦʩʪʠ ɺʩʝʣʝʥʥʦʡ: ʵʪʦ 

ʢʣʷʢʩʳ, ʜʠʩʢʠ ʠ ʩʧʠʨʘʣʠ, ʩʦʜʝʨʞʘʱʠʝ ʦʪ 1000 ʜʦ 100 ʪʨʠʣʣʠʦʥʦʚ ʟʚʝʟʜ, ʩ ʜʠʘʤʝʪʨʘʤʠ ʦʪ 3000 ʜʦ 

300 000 ʩʚʝʪʦʚʳʭ ʣʝʪ. ʅʦ ʛʘʣʘʢʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʦʞʝ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʨʠʤʝʨʥʦ ʧʦ 50 ʦʙʲʝʢʪʦʚ ʠʣʠ ʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ (ʜʦ ʪʳʩʷʯʠ ʠʣʠ ʦʢʦʣʦ ʪʦʛʦ) ʚ ʚʠʜʝ ʩʢʦʧʣʝʥʠʡ ʛʘʣʘʢʪʠʢ. ʉʢʦʧʣʝʥʠʷ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʦʙʠʨʘʶʪʩʷ ʚ ʩʚʝʨʭʩʢʦʧʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʥʝʚʦʦʙʨʘʟʠʤʦ ʦʛʨʦʤʥʳʝ ʧʦʣʦʪʥʘ ʠ 

ʚʦʣʦʢʥʘ ʩ ʢʦʣʦʩʩʘʣʴʥʳʤʠ ʧʫʩʪʦʪʘʤʠ (ʚʦʡʜʘʤʠ) ʤʝʞʜʫ ʥʠʤʠ. 

 
ʄʳ, ʢ ʧʨʠʤʝʨʫ, ʞʠʚʝʤ ʚ ɻʘʣʘʢʪʠʢʝ, ʢʦʪʦʨʘʷ ʚʭʦʜʠʪ ʚ ʄʝʩʪʥʫʶ ʛʨʫʧʧʫ ʛʘʣʘʢʪʠʢ ʚʤʝʩʪʝ ʩ 

ɻʘʣʘʢʪʠʢʦʡ ɸʥʜʨʦʤʝʜʳ (M31) ʠ ʝʱʝ 52 ʛʘʣʘʢʪʠʢʘʤʠ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʘʨʣʠʢʦʚʳʤʠ 

ʛʘʣʘʢʪʠʢʘʤʠ ʚʨʦʜʝ ʄʘʛʝʣʣʘʥʦʚʳʭ ʆʙʣʘʢʦʚ ʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʩʧʫʪʥʠʢʦʚ ʜʚʫʭ ʜʦʤʠʥʘʥʪʥʳʭ 

ʩʧʠʨʘʣʝʡ: ɸʥʜʨʦʤʝʜʳ ʠ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ. ʇʨʠʤʝʨʥʦ ʜʝʩʷʪʴ ʢʘʨʣʠʢʦʚʳʭ ʛʘʣʘʢʪʠʢ ʥʝ ʩʚʷʟʘʥʳ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʩ ʦʩʪʘʣʴʥʳʤʠ. ɽʱʝ ʦʜʥʘ ʢʨʫʧʥʘʷ ʛʘʣʘʢʪʠʢʘ ʚ ʥʘʰʝʡ ʤʝʩʪʥʦʡ ʛʨʫʧʧʝ ð ɻʘʣʘʢʪʠʢʘ 

ʊʨʝʫʛʦʣʴʥʠʢʘ, ʢʦʪʦʨʘʷ, ʚʦʟʤʦʞʥʦ, ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʩʧʫʪʥʠʢʦʤ ɸʥʜʨʦʤʝʜʳ. ɺʩʷ ʄʝʩʪʥʘʷ 

ʛʨʫʧʧʘ ʮʝʣʠʢʦʤ ʠʤʝʝʪ ʨʘʟʤʝʨ ʚ ʧʦʧʝʨʝʯʥʠʢʝ ʦʢʦʣʦ 10 ʤʣʥ ʩʚʝʪʦʚʳʭ ʣʝʪ. ʉʘʤʘ ʦʥʘ ʚʭʦʜʠʪ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ ʩʚʝʨʭʩʢʦʧʣʝʥʠʝ ʃʘʥʠʘʢʝʷ, ʢʦʪʦʨʦʝ ʫʜʘʣʦʩʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚ 2014 ʛʦʜʫ 

ʧʨʠ ʧʦʧʳʪʢʝ ʦʧʨʝʜʝʣʠʪʴ ʩʚʝʨʭʩʢʦʧʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ, ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʩʢʦʨʦʩʪʝʡ ʛʘʣʘʢʪʠʢ ʜʨʫʛ 



167 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ. ʉʚʝʨʭʩʢʦʧʣʝʥʠʝ ʃʘʥʠʘʢʝʷ ʥʘʩʯʠʪʳʚʘʝʪ 520 ʤʣʥ ʩʚʝʪʦʚʳʭ ʣʝʪ ʚ ʧʦʧʝʨʝʯʥʠʢʝ 

ʠ ʩʦʜʝʨʞʠʪ 100 000 ʛʘʣʘʢʪʠʢ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʘʩʪʨʦʥʦʤʳ ʦʙʥʘʨʫʞʠʚʘʶʪ ʥʦʚʳʝ, ʚʩʝ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʩʢʦʧʣʝʥʠʷ ʠ ʧʫʩʪʦʪʳ, 

ʢʦʩʤʦʣʦʛʘʤ ʧʨʠʭʦʜʠʪʩʷ ʨʘʟ ʟʘ ʨʘʟʦʤ ʧʝʨʝʩʤʘʪʨʠʚʘʪʴ ʤʘʩʰʪʘʙ, ʥʘ ʢʦʪʦʨʦʤ, ʧʦ ʠʭ ʤʥʝʥʠʶ, 

ɺʩʝʣʝʥʥʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʜʥʦʨʦʜʥʦʡ. ʅʳʥʝʰʥʷʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʛʫʩʪʢʠ ʠ 

ʚʦʡʜʳ ʧʦ ʨʘʟʤʝʨʫ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʦʜʥʦʛʦ ʤʠʣʣʠʘʨʜʘ ʩʚʝʪʦʚʳʭ ʣʝʪ, ʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ 

ʜʦʣʞʥʳ ʙʳʪʴ ʤʝʥʴʰʝ. ʇʦʵʪʦʤʫ ʥʝʢʦʪʦʨʳʝ ʥʝʜʘʚʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚʥʫʰʘʶʪ ʙʝʩʧʦʢʦʡʩʪʚʦ. ɻʨʫʧʧʘ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸʥʜʨʘʰʘ ʂʦʚʘʯʘ ʦʙʥʘʨʫʞʠʣʘ ʚʦʡʜ ʜʚʘ ʤʠʣʣʠʘʨʜʘ ʩʚʝʪʦʚʳʭ ʣʝʪ ʚ ʧʦʧʝʨʝʯʥʠʢʝ, 

ʘ ʈʦʜʞʝʨ ʂʣʦʫʚʟ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʥʘʰʣʠ ʢʦʛʝʨʝʥʪʥʫʶ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʚʜʚʦʝ 

ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ ð ɻʨʦʤʘʜʥʫʶ ʛʨʫʧʧʫ ʢʚʘʟʘʨʦʚ, ʩʦʜʝʨʞʘʱʫʶ 73 ʦʙʲʝʢʪʘ. ʕʪʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʜʚʘ ʠ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʙʦʣʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʞʠʜʘʝʤʦʛʦ ʨʘʟʤʝʨʘ ʜʣʷ 

ʝʜʠʥʦʦʙʨʘʟʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɻʨʫʧʧʘ ʃʘʡʦʰʘ ɹʘʣʘʩʘ ʥʘʙʣʶʜʘʣʘ ʢʦʣʴʮʦ ʛʘʤʤʘ-ʙʘʨʩʪʝʨʦʚ ʜʠʘʤʝʪʨʦʤ 

5,6 ʤʠʣʣʠʘʨʜʘ ʩʚʝʪʦʚʳʭ ʣʝʪ, ʯʪʦ ʝʱʝ ʙʦʣʴʰʝ. 

ʕʪʠ ʦʪʢʨʳʪʠʷ, ʠ ʚ ʝʱʝ ʙʦʣʴʰʝ ʩʪʝʧʝʥʠ ʜʘʚʘʝʤʳʝ ʠʤ ʦʙʲʷʩʥʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʜʠʩʢʫʩʩʠʠ. ʅʝʢʦʪʦʨʳʝ ʦʩʧʘʨʠʚʘʶʪ ʩʘʤ ʨʝʟʫʣʴʪʘʪ ʥʘʙʣʶʜʝʥʠʡ. ɼʨʫʛʠʝ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʥʝʩʢʦʣʴʢʦ ʥʝʦʙʳʯʥʦ ʢʨʫʧʥʳʭ ʩʪʨʫʢʪʫʨ ʥʝ ʦʟʥʘʯʘʶʪ ʝʱʝ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʘ çʚ 

ʩʨʝʜʥʝʤè. ʕʪʦ ʚʝʨʥʦ, ʥʦ ʥʝ ʦʩʦʙʝʥʥʦ ʫʙʝʜʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʦ ʥʝ 

ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʤʥʦʞʝʩʪʚʘ, ʦʜʥʦʨʦʜʥʦʛʦ ʥʝ ʪʦʣʴʢʦ ʚ 

ʩʨʝʜʥʝʤ, ʥʦ ʠ ʚʩʶʜʫ ð ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʢʣʦʥʝʥʠʡ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ ʤʠʣʣʠʘʨʜʘ ʩʚʝʪʦʚʳʭ ʣʝʪ. 

ɺʩʝ ʧʨʝʜʳʜʫʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ ʦʙ ʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘ ʤʝʥʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʙʳʣʠ ʨʘʟʙʠʪʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʥʦʚʳʭ, ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʭʦʞʝ, ʠʩʪʦʨʠʷ ʧʦʚʪʦʨʷʝʪʩʷ. 

ʂʩʪʘʪʠ ʛʦʚʦʨʷ, ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʢʦʧʣʝʥʠʷ ð ʟʘʜʘʯʘ ʥʝʪʨʠʚʠʘʣʴʥʘʷ. ʏʪʦ ʠʤʝʥʥʦ ʩʯʠʪʘʝʪʩʷ 

ʩʢʦʧʣʝʥʠʝʤ ʠʣʠ ʩʚʝʨʭʩʢʦʧʣʝʥʠʝʤ? ʏʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʦʪ ʧʨʠʨʦʜʳ ʫʤʝʝʪ ʚʠʜʝʪʴ ʫʧʣʦʪʥʝʥʠʷ, ʥʦ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʭ ʦʙʲʝʢʪʳ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʩʚʷʟʘʥʳ ʟʥʘʯʠʤʳʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʩʠʣʘʤʠ. ʇʨʠ 

ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʬʠʣʴʪʨ ɺʠʥʝʨʘ ð ʭʠʪʨʦʫʤʥʳʡ ʪʠʧ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ, ʩʧʦʩʦʙʥʳʡ ʦʪʜʝʣʠʪʴ ʩʠʛʥʘʣ ʦʪ ʰʫʤʘ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʥ ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʛʘʣʘʢʪʠʢ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʦʜʥʘ ʠʟ 

ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʰʠʨʝʥʠʝʤ ɺʩʝʣʝʥʥʦʡ ʠ ʥʘʭʦʜʠʪʩʷ ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʚʩʝʭ ʛʘʣʘʢʪʠʢ, ʘ 

ʚʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ çʩʦʙʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝè ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. 

ɻʘʣʘʢʪʠʢʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʦʙʱʝʡ ʦʙʣʘʩʪʠ, ʠʤʝʶʱʠʝ ʩʭʦʜʥʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ, 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʦʜʥʦʤʫ ʩʚʝʨʭʩʢʦʧʣʝʥʠʶ. ʂʦʩʤʦʩ ʧʦʜʦʙʝʥ ʞʠʜʢʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʟʚʝʟʜʳ ʠʛʨʘʶʪ 

ʨʦʣʴ ʘʪʦʤʦʚ, ʛʘʣʘʢʪʠʢʠ ð ʚʠʭʨʝʡ, ʘ ʩʚʝʨʭʩʢʦʧʣʝʥʠʷ ð ʙʦʣʝʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʪʨʫʢʪʫʨ. ʇʨʠ 

ʧʦʤʦʱʠ ʬʠʣʴʪʨʘ ɺʠʥʝʨʘ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʢʘʨʪʠʥʫ ʪʝʯʝʥʠʷ ʵʪʦʡ ʞʠʜʢʦʩʪʠ. 

ʂʦʩʤʦʣʦʛʠ ʩʤʦʜʝʣʠʨʦʚʘʣʠ, ʢʘʢ ʚʝʱʝʩʪʚʦ ʚʦ ɺʩʝʣʝʥʥʦʡ ʦʙʨʘʟʫʝʪ ʩʛʫʩʪʢʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʛʨʘʚʠʪʘʮʠʠ. ʉʫʜʷ ʧʦ ʚʩʝʤʫ, ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʪʦʥʢʠʭ ʚʦʣʦʢʦʥ ʠ ʩʪʝʥʦʢ ʚʝʱʝʩʪʚʘ, ʨʘʟʜʝʣʝʥʥʳʭ 

ʛʠʛʘʥʪʩʢʠʤʠ ʚʦʡʜʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʙʦʣʴʰʦʡ ʩʠʩʪʝʤʳ ʪʝʣ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʘʚʠʪʘʮʠʠ. ɻʦʨʘʟʜʦ ʪʨʫʜʥʝʝ ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʚʦʣʦʢʥʘʭ ʠ ʩʪʝʥʢʘʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʘʙʣʶʜʝʥʠʷʤ, ʠʣʠ ʧʦʣʫʯʠʪʴ 

ʨʝʘʣʠʩʪʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʘ ʚ ʧʨʝʜʝʣʘʭ ʪʨʘʜʠʮʠʦʥʥʦʡ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʳ ʚ 13,8 

ʤʠʣʣʠʘʨʜʘ ʣʝʪ. 
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ʆʙʳʯʥʳʡ ʩʧʦʩʦʙ ʦʙʦʡʪʠ ʵʪʫ ʧʨʦʙʣʝʤʫ ð ʧʦʩʪʫʣʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʠʥʩʪʚʝʥʥʳʭ 

ʯʘʩʪʠʮ, ʧʦʣʫʯʠʚʰʠʭ ʥʘʟʚʘʥʠʝ ʩʢʨʳʪʦʡ ʤʘʩʩʳ ʠʣʠ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ. ʇʦ ʩʫʱʝʩʪʚʫ, ʪʘʢʦʝ 

ʜʦʧʫʱʝʥʠʝ ʫʩʠʣʠʚʘʝʪ ʜʝʡʩʪʚʠʝ ʛʨʘʚʠʪʘʮʠʠ, ʪʘʢ ʯʪʦ ʢʨʫʧʥʳʝ ʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ 

ʙʳʩʪʨʝʝ, ʥʦ ʦʥʦ ʥʝ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʯʝʥʳʭ (ʩʤ. ʛʣʘʚʫ 18). ɸʣʴʪʝʨʥʘʪʠʚʦʡ, ʥʘ ʢʦʪʦʨʫʶ 

ʦʙʳʯʥʦ ʥʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʘʰʘ ɺʩʝʣʝʥʥʘʷ ʥʘʤʥʦʛʦ 

ʩʪʘʨʰʝ, ʯʝʤ ʤʳ ʧʨʠʚʳʢʣʠ ʜʫʤʘʪʴ. ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ ð ʪʦ, ʯʪʦ ʤʳ ʧʨʦʩʪʦ ʥʝ ʥʘʰʣʠ ʧʦʢʘ ʚʝʨʥʦʡ 

ʤʦʜʝʣʠ. 

*** 
ʉʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ ð ʨʘʟʤʝʨ ɺʩʝʣʝʥʥʦʡ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʘʩʪʨʦʥʦʤʳ ʟʦʥʜʠʨʦʚʘʣʠ ɺʩʝʣʝʥʥʫʶ ʧʨʠ ʧʦʤʦʱʠ ʚʩʝ ʙʦʣʝʝ ʤʦʱʥʳʭ 

ʪʝʣʝʩʢʦʧʦʚ, ʦʥʠ ʥʝ ʧʨʦʩʪʦ ʧʦʣʫʯʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʜʝʪʴ ʜʘʣʴʰʝ; ʦʥʠ ʬʘʢʪʠʯʝʩʢʠ ʩʤʦʪʨʝʣʠ ʥʘʟʘʜ 

ʚʦ ʚʨʝʤʝʥʠ. ʇʦʩʢʦʣʴʢʫ ʩʚʝʪ ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʩʢʦʨʦʩʪʴ, ʥʘ ʧʫʪʝʰʝʩʪʚʠʝ ʠʟ ʦʜʥʦʛʦ ʤʝʩʪʘ ʚ ʜʨʫʛʦʝ 

ʝʤʫ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʚʝʪʦʚʦʡ ʛʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ, 

ʢʦʪʦʨʦʝ ʩʚʝʪ ʧʨʦʭʦʜʠʪ ʟʘ ʛʦʜ. 

ʉʚʝʪ ʜʚʠʞʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʧʦʵʪʦʤʫ ʩʚʝʪʦʚʦʡ ʛʦʜ ð ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ: 9,46 

ʪʨʠʣʣʠʦʥʘ ʢʠʣʦʤʝʪʨʦʚ. ɼʦ ʙʣʠʞʘʡʰʝʡ ʟʚʝʟʜʳ ʦʪ ʥʘʩ 4,24 ʩʚʝʪʦʚʳʭ ʛʦʜʘ, ʪʘʢ ʯʪʦ ʢʦʛʜʘ 

ʢʪʦ-ʥʠʙʫʜʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʵʪʫ ʟʚʝʟʜʫ ʚ ʪʝʣʝʩʢʦʧ, ʦʥ ʚʠʜʠʪ, ʢʘʢ ʦʥʘ ʚʳʛʣʷʜʝʣʘ ʯʝʪʳʨʝ ʩ ʯʝʪʚʝʨʪʴʶ 

ʛʦʜʘ ʥʘʟʘʜ. ɺ ʧʨʠʥʮʠʧʝ ʚʯʝʨʘ ʦʥʘ ʤʦʛʣʘ ʚʟʦʨʚʘʪʴʩʷ (ʵʪʦ ʚʨʷʜ ʣʠ, ʠʤʝʡʪʝ ʚ ʚʠʜʫ: ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʥʝ 

ʥʘ ʪʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ), ʥʦ ʝʩʣʠ ʙʳ ʦʥʘ ʵʪʦ ʩʜʝʣʘʣʘ, ʤʳ ʥʝ ʫʟʥʘʣʠ ʙʳ ʦʙ ʵʪʦʤ ʝʱʝ ʯʝʪʳʨʝ ʩ 

ʯʝʪʚʝʨʪʴʶ ʛʦʜʘ[77]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʜʠʫʩ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ ʩʯʠʪʘʝʪʩʷ ʙʣʠʟʢʠʤ ʢ 45,7 ʤʠʣʣʠʘʨʜʘ 

ʩʚʝʪʦʚʳʭ ʣʝʪ. ɿʥʘʷ ʵʪʦ, ʤʳ ʤʦʛʣʠ ʙʳ ʥʘʠʚʥʦ ʚʦʦʙʨʘʟʠʪʴ, ʯʪʦ ʠʤʝʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʣʷʥʫʪʴ ʥʘ 

45,7 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʚ ʧʨʦʰʣʦʝ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʪʘʢ ð ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʢʦʛʜʘ ʤʳ 

ʛʦʚʦʨʠʤ ʦ çʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡè, ʪʦ ʠʤʝʝʤ ʚ ʚʠʜʫ ʪʦ, ʯʪʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʫʚʠʜʝʪʴ ʚ 

ʧʨʠʥʮʠʧʝ, ʘ ʥʝ ʪʦ, ʯʪʦ ʤʳ ʚʠʜʠʤ ʥʘ ʧʨʘʢʪʠʢʝ. ɺʦ-ʚʪʦʨʳʭ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʚʦʟʨʘʩʪ ɺʩʝʣʝʥʥʦʡ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 13,8 ʤʣʨʜ ʣʝʪ. ʅʝʜʦʩʪʘʶʱʠʝ 31,9 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʦʪʥʦʩʷʪ ʥʘ 

ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʥʦ ʢ ʵʪʦʤʫ ʷ ʝʱʝ ʚʝʨʥʫʩʴ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ. 

ʕʪʦ ʯʝʨʪʦʚʩʢʠ ʙʦʣʴʰʘʷ ɺʩʝʣʝʥʥʘʷ, ʢ ʪʦʤʫ ʞʝ ʨʝʯʴ ʠʜʝʪ ʪʦʣʴʢʦ ʦ ʝʝ ʥʘʙʣʶʜʘʝʤʦʡ ʯʘʩʪʠ. ʊʘʤ, 

ʜʘʣʴʰʝ, ʤʦʞʝʪ ʙʳʪʴ ʝʱʝ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ. ʂ ʵʪʦʤʫ ʷ ʪʦʞʝ ʝʱʝ ʚʝʨʥʫʩʴ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʤʳ 
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ʤʦʞʝʤ ʜʘʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʡ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ çʅʘʩʢʦʣʴʢʦ ʚʝʣʠʢʘ ɺʩʝʣʝʥʥʘʷ?è, ʝʩʣʠ ʨʘʟʫʤʥʳʤ 

ʦʙʨʘʟʦʤ ʝʛʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤ. 

*** 
ɺ ʧʨʦʪʠʚʦʚʝʩ ʧʨʝʜʳʜʫʱʝʤʫ ʥʘ ʚʦʧʨʦʩ çʂʘʢʦʡ ʬʦʨʤʳ ɺʩʝʣʝʥʥʘʷ?è ʦʪʚʝʪʠʪʴ ʥʘʤʥʦʛʦ ʪʨʫʜʥʝʝ, 

ʦʥ ʚʳʟʳʚʘʝʪ ʤʥʦʛʦ ʩʧʦʨʦʚ. 

ʇʨʝʞʜʝ ʯʝʤ ʕʡʥʰʪʝʡʥ ʨʘʟʦʙʨʘʣʩʷ, ʢʘʢ ʚʢʣʶʯʠʪʴ ʛʨʘʚʠʪʘʮʠʶ ʚ ʝʛʦ ʨʝʣʷʪʠʚʠʩʪʩʢʫʶ ʪʝʦʨʠʶ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʧʦʯʪʠ ʚʩʝ ʙʳʣʠ ʫʚʝʨʝʥʳ, ʯʪʦ ʛʝʦʤʝʪʨʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʝʚʢʣʠʜʦʚʦʡ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʙʳʣʦ ʪʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʪʝʤ, ʢʦʛʜʘ 

ɽʚʢʣʠʜ ʥʘʧʠʩʘʣ ʩʚʦʠ çʅʘʯʘʣʘè, ʠ ʪʝʤ, ʢʦʛʜʘ ʕʡʥʰʪʝʡʥ ʦʩʫʱʝʩʪʚʠʣ ʨʘʜʠʢʘʣʴʥʳʡ ʧʝʨʝʩʤʦʪʨ 

ʬʠʟʠʢʠ, ʝʚʢʣʠʜʦʚʘ ʛʝʦʤʝʪʨʠʷ ʩʯʠʪʘʣʘʩʴ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʦʡ. ʕʪʦ ʫʙʝʞʜʝʥʠʝ ʙʳʣʦ ʧʦʜʦʨʚʘʥʦ 

ʚ XIX ʚʝʢʝ, ʢʦʛʜʘ ʤʘʪʝʤʘʪʠʢʠ ʦʪʢʨʳʣʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʥʝʝʚʢʣʠʜʦʚʳ ʛʝʦʤʝʪʨʠʠ, ʦʜʥʘʢʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʥʫʪʨʠ ʤʘʪʝʤʘʪʠʢʠ ʦʥʠ ʥʘʰʣʠ ʩʝʙʝ ʠʥʪʝʨʝʩʥʳʝ ʧʨʠʤʝʥʝʥʠʷ, ʧʦʯʪʠ ʥʠʢʪʦ ʥʝ 

ʦʞʠʜʘʣ, ʯʪʦ ʦʥʠ ʥʘʡʜʫʪ ʩʝʙʝ ʧʨʠʤʝʥʝʥʠʝ ʠ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ʀʩʢʣʶʯʝʥʠʝʤ ʠʟ ʦʙʱʝʛʦ ʧʨʘʚʠʣʘ 

ʙʳʣ ɻʘʫʩʩ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʣ ʥʝʝʚʢʣʠʜʦʚʫ ʛʝʦʤʝʪʨʠʶ, ʥʦ ʥʝ ʩʪʘʣ ʝʝ ʦʙʥʘʨʦʜʦʚʘʪʴ, ʧʦʪʦʤʫ ʯʪʦ 

ʩʦʤʥʝʚʘʣʩʷ, ʯʪʦ ʢʪʦ-ʥʠʙʫʜʴ ʝʝ ʧʨʠʤʝʪ; ʢ ʪʦʤʫ ʞʝ ʦʥ ʚʩʝʛʜʘ ʧʨʝʜʧʦʯʠʪʘʣ ʠʟʙʝʛʘʪʴ 

ʥʝʚʝʞʝʩʪʚʝʥʥʦʡ ʢʨʠʪʠʢʠ. ʈʘʟʫʤʝʝʪʩʷ, ʛʝʦʤʝʪʨʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ ʥʝ ʙʳʣʘ ʩʝʢʨʝʪʦʤ: 

ʥʘʚʠʛʘʪʦʨʳ ʠ ʘʩʪʨʦʥʦʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʭʠʪʨʦʫʤʥʫʶ ʪʝʦʨʠʶ ʩʬʝʨʠʯʝʩʢʦʡ 

ʪʨʠʛʦʥʦʤʝʪʨʠʠ. ʅʦ ʚ ʵʪʦʤ ʥʝ ʙʳʣʦ ʥʠʯʝʛʦ ʦʩʦʙʝʥʥʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʩʬʝʨʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 

ʚʩʝʛʦ ʣʠʰʴ ʦʩʦʙʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʦʙʳʯʥʦʤ ʝʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʥʘ ʥʝ ʙʳʣʘ ʩʘʤʠʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ɻʘʫʩʩʫ ʧʦʜʫʤʘʣʦʩʴ, ʯʪʦ ʝʩʣʠ ʛʝʦʤʝʪʨʠʷ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʝʚʢʣʠʜʦʚʦʡ, ʪʦ ʠ 

ʨʝʘʣʴʥʦʝ ʦʢʨʫʞʘʶʱʝʝ ʥʘʩ ʧʨʦʩʪʨʘʥʩʪʚʦ ʪʦʞʝ ʥʝ ʦʙʷʟʘʥʦ ʙʳʪʴ ʝʚʢʣʠʜʦʚʳʤ. ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ 

ʨʘʟʣʠʯʠʪʴ ʚʘʨʠʘʥʪʳ ʛʝʦʤʝʪʨʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʣʦʞʠʪʴ ʫʛʣʳ ʪʨʝʫʛʦʣʴʥʠʢʘ. ɺ ʝʚʢʣʠʜʦʚʦʡ 

ʛʝʦʤʝʪʨʠʠ ʚʳ ʚʩʝʛʜʘ ʧʦʣʫʯʠʪʝ 180Á. ɺ ʦʜʥʦʤ ʠʟ ʪʠʧʦʚ ʥʝʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ð ʚ 

ʵʣʣʠʧʪʠʯʝʩʢʦʤ ʝʝ ʚʘʨʠʘʥʪʝ ð ʵʪʘ ʩʫʤʤʘ ʚʩʝʛʜʘ ʧʨʝʚʳʰʘʝʪ 180Á; ʚ ʛʝʦʤʝʪʨʠʠ ʜʨʫʛʦʛʦ ʪʠʧʘ ð 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʡ ð ʦʥʘ ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʵʪʦʡ ʚʝʣʠʯʠʥʳ. ʊʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʳ ʧʨʠ ʵʪʦʤ ʟʘʚʠʩʠʪ 

ʦʪ ʧʣʦʱʘʜʠ ʪʨʝʫʛʦʣʴʥʠʢʘ. ɻʘʫʩʩ ʧʦʧʳʪʘʣʩʷ ʚʳʷʩʥʠʪʴ ʠʩʪʠʥʥʫʶ ʬʦʨʤʫ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʟʤʝʨʠʚ 

ʪʨʝʫʛʦʣʴʥʠʢ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʪʨʝʤʷ ʛʦʨʥʳʤʠ ʧʠʢʘʤʠ, ʥʦ ʥʝ ʧʦʣʫʯʠʣ ʫʙʝʜʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʜʝʣʘʣ ʩ ʤʘʪʝʤʘʪʠʢʦʡ ʕʡʥʰʪʝʡʥ, ʦʧʠʨʘʷʩʴ ʥʘ ʚʩʝ ʵʪʠ ʦʪʢʨʳʪʠʷ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘ ʝʛʦ ʠʟʤʝʨʝʥʠʷʭ ʩʢʘʟʘʣʦʩʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʨʠʪʷʞʝʥʠʝ ʵʪʠʭ ʛʦʨ ɻʘʫʩʩʘ. 

ɻʘʫʩʩ ʥʘʯʘʣ ʨʘʟʤʳʰʣʷʪʴ ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʢʨʠʚʠʟʥʳ ʧʦʚʝʨʭʥʦʩʪʠ: ʤʦʞʥʦ ʣʠ 

ʠʟʤʝʨʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʦ ʦʥʘ ʠʟʛʠʙʘʝʪʩʷ. ɼʦ ʪʦʛʦ ʤʦʤʝʥʪʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʛʨʘʥʠʮʘ ʦʙʲʝʤʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʝʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʩʝ ʥʝ ʪʘʢ, ʩʢʘʟʘʣ 

ɻʘʫʩʩ. ʆʙʲʝʤʥʳʡ ʦʙʲʝʢʪ ʥʝ ʥʫʞʝʥ: ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩʘʤʘ ʧʦ ʩʝʙʝ. ɺ 

ʦʢʨʫʞʘʶʱʝʤ ʝʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʩʪʘʪʠ ʛʦʚʦʨʷ, ʪʦʞʝ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʅʫʞʥʦ ʣʠʰʴ 

ʥʝʯʪʦ, ʯʪʦ ʦʧʨʝʜʝʣʷʣʦ ʙʳ ʧʦʚʝʨʭʥʦʩʪʴ, ʠ ʥʘ ʝʛʦ ʚʟʛʣʷʜ ʵʪʦ ʥʝʯʪʦ ð ʧʨʘʚʠʣʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʷ, ʤʝʪʨʠʢʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʤʝʪʨʠʢʘ ð ʵʪʦ ʬʦʨʤʫʣʘ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʣʶʙʳʤʠ ʜʚʫʤʷ 

ʪʦʯʢʘʤʠ, ʦʯʝʥʴ ʙʣʠʟʢʠʤʠ ʦʜʥʘ ʢ ʜʨʫʛʦʡ. ɿʥʘʷ ʤʝʪʨʠʢʫ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʣʶʙʳʤʠ ʜʚʫʤʷ ʪʦʯʢʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʨʦʪʷʥʫʪʴ ʤʝʞʜʫ ʥʠʤʠ ʮʝʧʦʯʢʫ ʠʟ ʦʯʝʥʴ ʙʣʠʟʢʠʭ 

ʩʦʩʝʜʝʡ, ʦʧʨʝʜʝʣʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʬʦʨʤʫʣʳ, ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʙʣʠʟʢʠ ʜʨʫʛ ʜʨʫʛʫ, ʩʣʦʞʠʪʴ ʚʩʝ ʵʪʠ 

ʤʘʣʝʥʴʢʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʘ ʟʘʪʝʤ ʚʳʙʨʘʪʴ ʪʘʢʫʶ ʮʝʧʦʯʢʫ ʩʦʩʝʜʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʠʪʩʷ 

ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ. ʕʪʘ ʮʝʧʦʯʢʘ ʦʙʨʘʟʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʢʨʠʚʫʶ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʪʦʯʢʘʤʠ. ʕʪʘ ʠʜʝʷ ʧʨʠʚʝʣʘ 

ɻʘʫʩʩʘ ʢ ʵʣʝʛʘʥʪʥʦʡ, ʭʦʪʷ ʠ ʩʣʦʞʥʦʡ, ʬʦʨʤʫʣʝ ʜʣʷ ʢʨʠʚʠʟʥʳ. ʀʥʪʝʨʝʩʥʦ, ʥʦ ʚ ʵʪʦʡ ʬʦʨʤʫʣʝ 

ʥʠʢʘʢ ʥʝ ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʥʘ ʠʤʝʝʪ ʜʝʣʦ ʪʦʣʴʢʦ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʂʨʠʚʠʟʥʘ ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʚʥʘ ʥʫʣʶ: ʦʥʦ ʧʣʦʩʢʦʝ. 

ʕʪʦ ʥʘʪʦʣʢʥʫʣʦ ʥʘ ʨʘʜʠʢʘʣʴʥʫʶ ʠʜʝʶ: ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʠʟʦʛʥʫʪʳʤ ʠ ʧʨʠ ʵʪʦʤ ʥʝ 

ʟʘʛʠʙʘʪʴʩʷ ʚʦʢʨʫʛ ʯʝʛʦ-ʪʦ. ʂ ʧʨʠʤʝʨʫ, ʩʬʝʨʘ, ʯʪʦ ʦʯʝʚʠʜʥʦ, ʠʟʦʛʥʫʪʘ ʚʦʢʨʫʛ ʦʙʲʝʤʥʦʛʦ ʰʘʨʘ, 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʮʠʣʠʥʜʨ, ʚʳ ʙʝʨʝʪʝ ʣʠʩʪ ʙʫʤʘʛʠ ʠ 

ʩʚʦʨʘʯʠʚʘʝʪʝ ʧʦ ʢʨʫʛʫ, ʪʘʢ ʯʪʦ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʦʛʥʫʪʘ ʚʦʢʨʫʛ ʦʙʲʝʤʥʦʛʦ 

ʮʠʣʠʥʜʨʘ, ʢʦʪʦʨʳʡ ʦʥʘ ʦʛʨʘʥʠʯʠʚʘʝʪ. ʅʦ ɻʘʫʩʩ ʦʪʢʘʟʘʣʩʷ ʦʪ ʪʘʢʦʛʦ ʫʩʪʘʨʝʚʰʝʛʦ ʤʳʰʣʝʥʠʷ. ʆʥ 

ʧʦʥʷʣ, ʯʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʢʨʠʚʠʟʥʫ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝ ʧʦʛʨʫʞʘʷ ʝʝ ʚ ʝʚʢʣʠʜʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɽʤʫ ʥʨʘʚʠʣʦʩʴ ʦʙʲʷʩʥʷʪʴ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ ʤʫʨʘʚʴʷ, ʞʠʚʫʱʝʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʝ ʩʧʦʩʦʙʥʦʛʦ 

ʧʦʢʠʥʫʪʴ ʝʝ ʥʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʥʠʢʥʫʪʴ ʚʥʫʪʨʴ, ʥʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʥʷʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ. 
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ɺʩʝ, ʯʪʦ ʟʥʘʝʪ ʤʫʨʘʚʝʡ, ð ʵʪʦ ʧʦʚʝʨʭʥʦʩʪʴ. ɼʘʞʝ ʩʚʝʪ ʟʘʧʝʨʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʥ ʜʚʠʞʝʪʩʷ ʚʜʦʣʴ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʨʠʚʳʭ, ð ʠ ʤʫʨʘʚʝʡ ʥʝ ʚʠʜʠʪ, ʯʪʦ ʝʛʦ ʘʥʘʣʦʛ ʧʨʦʩʪʨʘʥʩʪʚʘ ð ʝʛʦ ʤʠʨ ð 

ʠʟʦʛʥʫʪ. ʆʜʥʘʢʦ ʦʥ ʤʦʞʝʪ ʜʦʛʘʜʘʪʴʩʷ ʦ ʝʛʦ ʢʨʠʚʠʟʥʝ, ʝʩʣʠ ʧʨʦʚʝʜʝʪ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʫʶ ʩʲʝʤʢʫ. 

ʂʨʦʭʦʪʥʳʝ ʪʨʝʫʛʦʣʴʥʠʯʢʠ ʨʘʩʩʢʘʞʫʪ ʝʤʫ ʦ ʤʝʪʨʠʢʝ ʝʛʦ ɺʩʝʣʝʥʥʦʡ, ʘ ʟʘʪʝʤ ʦʥ ʩʤʦʞʝʪ ʧʨʠʤʝʥʠʪʴ 

ʬʦʨʤʫʣʫ ɻʘʫʩʩʘ. ʇʦʧʦʣʟʘʚ ʥʝʤʥʦʛʦ ʧʦ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʠʟʤʝʨʷʚ ʨʘʩʩʪʦʷʥʠʷ, ʦʥ ʩʤʦʞʝʪ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʝʛʦ ʚʩʝʣʝʥʥʘʷ ʠʩʢʨʠʚʣʝʥʘ. 

ʊʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʨʠʚʠʟʥʝ ʦʪʣʠʯʘʝʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠʷʭ ʦʪ ʦʙʳʯʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʝʡ. ʂ ʧʨʠʤʝʨʫ, ʩʢʘʪʘʥʥʘʷ ʚ ʪʨʫʙʢʫ ʛʘʟʝʪʘ ʥʝ ʠʩʢʨʠʚʣʝʥʘ, ʭʦʪʷ ʠ ʚʳʛʣʷʜʠʪ ʢʘʢ 

ʮʠʣʠʥʜʨ. ʏʪʦʙʳ ʧʦʥʷʪʴ ʧʦʯʝʤʫ, ʚʟʛʣʷʥʠʪʝ ʥʘ ʙʫʢʚʳ ʚ ʟʘʛʦʣʦʚʢʝ. ʄʳ ʚʠʜʠʤ, ʯʪʦ ʦʥʠ ʠʩʢʨʠʚʣʝʥʳ, 

ʥʦ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʥʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʫʤʘʛʝ, ʠʭ ʬʦʨʤʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ʅʠʯʪʦ ʥʝ 

ʨʘʩʪʷʛʠʚʘʝʪʩʷ, ʥʠʯʪʦ ʥʝ ʩʜʚʠʛʘʝʪʩʷ. ʄʫʨʘʚʝʡ ʥʝ ʟʘʤʝʪʠʣ ʙʳ ʥʠʢʘʢʠʭ ʦʪʣʠʯʠʡ ʥʘ ʥʝʙʦʣʴʰʠʭ 

ʫʯʘʩʪʢʘʭ ʛʘʟʝʪʳ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʤʝʪʨʠʢʝ, ʛʘʟʝʪʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʣʦʩʢʘʷ. ʅʘ ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʘʭ 

ʦʥʘ ʦʙʣʘʜʘʝʪ ʪʦʡ ʞʝ ʛʝʦʤʝʪʨʠʝʡ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʣʦʩʢʦʩʪʠ. ʊʘʢ, ʫʛʣʳ ʥʝʙʦʣʴʰʦʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ʜʘʜʫʪ ʚ ʩʫʤʤʝ 180Á, ʝʩʣʠ ʚʳ ʠʟʤʝʨʠʪʝ ʠʭ ʚ ʧʨʝʜʝʣʘʭ ʙʫʤʘʛʠ. ʀʜʝʘʣʴʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʵʪʦʛʦ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʥʝʩʞʠʤʘʝʤʳʡ ʛʠʙʢʠʡ ʪʨʘʥʩʧʦʨʪʠʨ. 

ʇʣʦʩʢʘʷ ʤʝʪʨʠʢʘ ʠʤʝʝʪ ʩʤʳʩʣ ð ʝʩʣʠ, ʢʦʥʝʯʥʦ, ʢ ʥʝʡ ʧʨʠʚʳʢʥʫʪʴ, ð ʧʦʪʦʤʫ ʯʪʦ ʠʤʝʥʥʦ 

ʙʣʘʛʦʜʘʨʷ ʝʡ ʚʳ ʤʦʞʝʪʝ ʩʢʘʪʘʪʴ ʛʘʟʝʪʫ ʚ ʮʠʣʠʥʜʨ. ɺʩʝ ʨʘʩʩʪʦʷʥʠʷ ʠ ʫʛʣʳ, ʠʟʤʝʨʝʥʥʳʝ ʚ ʧʨʝʜʝʣʘʭ 

ʙʫʤʘʛʠ, ʦʩʪʘʥʫʪʩʷ ʧʨʝʞʥʠʤʠ. ʆʙʠʪʘʶʱʠʡ ʥʘ ʛʘʟʝʪʝ ʤʫʨʘʚʝʡ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʣʦʢʘʣʴʥʦ ʦʪʣʠʯʠʪʴ 

ʩʢʘʪʘʥʥʫʶ ʚ ʮʠʣʠʥʜʨ ʛʘʟʝʪʫ ʦʪ ʧʣʦʩʢʦʛʦ ʣʠʩʪʘ. 

ɼʨʫʛʦʝ ʜʝʣʦ ð ʛʣʦʙʘʣʴʥʘʷ, ʠʣʠ ʦʙʱʘʷ, ʬʦʨʤʘ. ʋ ʮʠʣʠʥʜʨʘ ʥʝ ʪʘʢʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʣʠʥʠʠ, ʢʘʢ 

ʫ ʧʣʦʩʢʦʩʪʠ. ɺʩʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʣʠʥʠʠ ʧʣʦʩʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʷʤʳʝ, ʢʦʪʦʨʳʝ ʫʭʦʜʷʪ ʚ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʠ ʥʠʢʦʛʜʘ ʥʝ ʟʘʤʳʢʘʶʪʩʷ. ʅʘ ʮʠʣʠʥʜʨʝ ʥʝʢʦʪʦʨʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʣʠʥʠʠ ʤʦʛʫʪ 

ʙʳʪʴ ʟʘʤʢʥʫʪʳʤʠ, ʦʥʠ ʦʙʭʦʜʷʪ ʮʠʣʠʥʜʨ ʚʦʢʨʫʛ ʠ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʪʫ ʞʝ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʨʝʟʠʥʢʫ, ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʙʭʚʘʪʠʪʴ ʩʚʝʨʥʫʪʫʶ ʚ ʨʫʣʦʥ ʛʘʟʝʪʫ. ʕʪʘ ʨʝʟʠʥʦʚʘʷ 

ʧʦʣʦʩʢʘ ʦʙʨʘʟʫʝʪ ʟʘʤʢʥʫʪʫʶ ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʢʨʠʚʫʶ. ʊʘʢʦʛʦ ʨʦʜʘ ʛʣʦʙʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʚ ʬʦʨʤʝ 

ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʱʝʡ ʪʦʧʦʣʦʛʠʠ ð ʢ ʪʦʤʫ, ʢʘʢ ʢʫʩʦʯʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚʤʝʩʪʝ. ɸ 

ʤʝʪʨʠʢʘ ʛʦʚʦʨʠʪ ʥʘʤ ʪʦʣʴʢʦ ʦ ʢʫʩʦʯʢʘʭ. 

ɼʨʝʚʥʠʝ ʮʠʚʠʣʠʟʘʮʠʠ ʥʘʭʦʜʠʣʠʩʴ, ʧʦ ʩʫʱʝʩʪʚʫ, ʚ ʧʦʣʦʞʝʥʠʠ ʪʦʛʦ ʤʫʨʘʚʴʷ. ʃʶʜʠ ʪʦʛʜʘ ʥʝ 

ʤʦʛʣʠ ʧʦʜʥʷʪʴʩʷ ʚ ʚʦʟʜʫʭ ʥʘ ʚʦʟʜʫʰʥʦʤ ʰʘʨʝ ʠʣʠ ʘʵʨʦʧʣʘʥʝ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʩʚʝʨʭʫ ʬʦʨʤʫ 

ɿʝʤʣʠ. ʅʦ ʦʥʠ ʤʦʛʣʠ ʧʨʦʚʝʩʪʠ ʠʟʤʝʨʝʥʠʷ ʠ ʧʦʧʨʦʙʦʚʘʪʴ ʚʳʚʝʩʪʠ ʠʟ ʥʠʭ ʨʘʟʤʝʨʳ ʠ ʪʦʧʦʣʦʛʠʶ. ʋ 

ʥʠʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʫʨʘʚʴʷ, ʙʳʣʠ ʠ ʢʦʝ-ʢʘʢʠʝ ʚʥʝʰʥʠʝ ʧʦʤʦʱʥʠʢʠ: ʉʦʣʥʮʝ, ʃʫʥʘ ʠ ʟʚʝʟʜʳ. ʅʦ 

ʢʦʛʜʘ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦ ʬʦʨʤʝ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ, ʤʳ ʦʢʘʟʳʚʘʝʤʩʷ ʚ ʪʦʯʥʦʩʪʠ ʚ ʧʦʣʦʞʝʥʠʠ ʤʫʨʘʚʴʷ. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʬʦʨʤʫ ɺʩʝʣʝʥʥʦʡ ʠʟʥʫʪʨʠ, ʥʘʤ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʘʣʦʛʠʠ ʩ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʤʫʨʘʚʴʷ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʫʨʘʚʴʷ, ʧʦʚʝʨʭʥʦʩʪʴ ʠʤʝʝʪ ʜʚʘ ʠʟʤʝʨʝʥʠʷ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʢʘʨʪʳ ʣʶʙʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʜʚʫʭ ʢʦʦʨʜʠʥʘʪ. ɽʩʣʠ ʥʝ ʙʨʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ 

ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚʳʩʦʪʳ, ʟʝʤʥʳʤ ʥʘʚʠʛʘʪʦʨʘʤ ʜʦʩʪʘʪʦʯʥʦ ʪʦʣʴʢʦ ʰʠʨʦʪʳ ʠ ʜʦʣʛʦʪʳ, ʯʪʦʙʳ 

ʫʟʥʘʪʴ, ʛʜʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʋ ɻʘʫʩʩʘ ʙʳʣ ʙʣʝʩʪʷʱʠʡ ʫʯʝʥʠʢ ʧʦ ʠʤʝʥʠ 

ɹʝʨʥʭʘʨʜ ʈʠʤʘʥ, ʠ ʦʥ ð ʩ ʧʦʜʘʯʠ ʥʘʩʪʘʚʥʠʢʘ ð ʨʝʰʠʣ ʦʙʦʙʱʠʪʴ ʬʦʨʤʫʣʫ ɻʘʫʩʩʘ ʜʣʷ 

ʢʨʠʚʠʟʥʳ ʥʘ çʧʦʚʝʨʭʥʦʩʪʠè ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʯʠʩʣʦʤ ʠʟʤʝʨʝʥʠʡ. ʇʦʩʢʦʣʴʢʫ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ 

ʫʞʝ ʥʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʣʷ ʠʭ ʦʙʦʟʥʘʯʝʥʠʷ ʈʠʤʘʥʫ ʧʦʪʨʝʙʦʚʘʣʩʷ ʥʦʚʳʡ ʪʝʨʤʠʥ, ʠ ʦʥ ʚʳʙʨʘʣ 

ʥʝʤʝʮʢʦʝ ʩʣʦʚʦ Mannigfaltigkeit, ʯʪʦ ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ çʤʥʦʛʦʦʙʨʘʟʠʝè ʚ ʩʤʳʩʣʝ ʤʥʦʞʝʩʪʚʘ 

ʢʦʦʨʜʠʥʘʪ. 

ɼʨʫʛʠʝ ʤʘʪʝʤʘʪʠʢʠ, ʩʨʝʜʠ ʥʠʭ ʥʝʩʢʦʣʴʢʦ ʠʪʘʣʴʷʥʮʝʚ, ʟʘʨʘʟʠʣʠʩʴ ʤʥʦʛʦʤʝʨʥʳʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʩʦʟʜʘʣʠ ʥʦʚʫʶ ʦʙʣʘʩʪʴ ʤʘʪʝʤʘʪʠʢʠ: ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʛʝʦʤʝʪʨʠʶ. ʀʤʝʥʥʦ ʠʤ 

ʧʨʠʥʘʜʣʝʞʠʪ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʙʘʟʦʚʳʭ ʠʜʝʡ ʦ ʤʥʦʛʦʤʝʨʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. ʅʦ ʚʩʝ ʵʪʠ ʠʜʝʠ ʦʥʠ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʩ ʯʠʩʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʅʠʢʪʦ ʥʝ ʧʦʜʦʟʨʝʚʘʣ, ʯʪʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤʘ ʢ ʨʝʘʣʴʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ. 

*** 
ɺʜʦʭʥʦʚʣʝʥʥʳʡ ʩʚʦʠʤ ʫʩʧʝʭʦʤ ʩ ʦʙʱʝʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʕʡʥʰʪʝʡʥ ʦʙʨʘʪʠʣ 

ʚʥʠʤʘʥʠʝ ʥʘ ʛʣʘʚʥʳʡ ʠʥʛʨʝʜʠʝʥʪ, ʢʦʪʦʨʦʛʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝʜʦʩʪʘʚʘʣʦ, ð ʛʨʘʚʠʪʘʮʠʶ. ʆʥ 

ʨʘʙʦʪʘʣ ʥʘʜ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʧʨʝʞʜʝ ʯʝʤ ʜʦ ʥʝʛʦ ʜʦʰʣʦ, ʯʪʦ ʢʣʶʯ ʢ ʥʝʡ ʣʝʞʠʪ ʚ 

ʛʝʦʤʝʪʨʠʠ ʈʠʤʘʥʘ. ʆʥ ʧʨʠʣʦʞʠʣ ʥʝʤʘʣʦ ʫʩʠʣʠʡ, ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ 
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(ʚ ɻʪʦʤ ʝʤʫ ʧʦʤʦʛ ʄʘʨʩʝʣʴ ɻʨʦʩʩʤʘʥ, ʤʘʪʝʤʘʪʠʢ ʠ ʜʨʫʛ, ʩʪʘʚʰʠʡ ʪʘʢʞʝ ʧʨʦʚʦʜʥʠʢʦʤ ʠ 

ʥʘʩʪʘʚʥʠʢʦʤ). 

ʕʡʥʰʪʝʡʥ ʧʦʥʷʣ, ʯʪʦ ʝʤʫ ʥʫʞʝʥ ʥʝʦʨʪʦʜʦʢʩʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʈʠʤʘʥʦʚʦʡ ʛʝʦʤʝʪʨʠʠ. ʊʝʦʨʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʜʦʧʫʩʢʘʝʪ ʥʝʢʦʪʦʨʦʝ ʩʤʝʰʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʵʪʠ 

ʜʚʝ ʢʦʥʮʝʧʮʠʠ ʠʛʨʘʶʪ ʨʘʟʥʳʝ ʨʦʣʠ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʤ ʈʠʤʘʥʦʚʦʤ ʤʥʦʛʦʦʙʨʘʟʠʠ 

ʤʝʪʨʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ ʠʟ ʚʳʨʘʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʠʥʠʤʘʝʪ 

ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ʂʘʢ ʚ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ, ʬʦʨʤʫʣʘ ʤʝʪʨʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

(ʦʙʦʙʱʝʥʥʦ ʠ ʣʦʢʘʣʴʥʦ) ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ. ɺ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʚ 

ʘʥʘʣʦʛʠʯʥʦʡ ʬʦʨʤʫʣʝ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʚʳʯʠʪʘʥʠʝ ʢʚʘʜʨʘʪʘ ʚʨʝʤʝʥʠ. ʕʡʥʰʪʝʡʥ ʚʳʥʫʞʜʝʥ ʙʳʣ 

ʜʦʧʫʩʪʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʣʘʛʘʝʤʳʝ ʚ ʤʝʪʨʠʢʝ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʦʩʴ ʪʦ, ʯʪʦ ʤʳ ʩʝʛʦʜʥʷ 

ʥʘʟʳʚʘʝʤ ʧʩʝʚʜʦʨʠʤʘʥʦʚʳʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ. ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʛʝʨʦʠʯʝʩʢʠʭ ʫʩʠʣʠʡ 

ʕʡʥʰʪʝʡʥʘ ʩʪʘʣʠ ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ, ʩʚʷʟʳʚʘʶʱʠʝ ʢʨʠʚʠʟʥʫ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʱʝʩʪʚʘ. ɺʝʱʝʩʪʚʦ ʠʩʢʨʠʚʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ; ʠʩʢʨʠʚʣʝʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʟʤʝʥʷʝʪ ʛʝʦʤʝʪʨʠʶ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʨʠʚʳʭ, ʧʦ ʢʦʪʦʨʳʤ ʜʚʠʞʝʪʩʷ ʚʝʱʝʩʪʚʦ. 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʥʝ ʦʧʠʩʳʚʘʝʪ ʜʚʠʞʝʥʠʝ ʪʝʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ʕʪʦ 

ʫʨʘʚʥʝʥʠʝ, ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʵʪʦ ʦʧʠʩʘʥʠʝ. ɸʥʘʣʦʛʠʯʥʦ ʫʨʘʚʥʝʥʠʷ 

ʕʡʥʰʪʝʡʥʘ ʥʝ ʦʧʠʩʳʚʘʶʪ ʬʦʨʤʫ ɺʩʝʣʝʥʥʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ʀʭ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ. 

ʅʦ ʵʪʦ ʥʝʣʠʥʝʡʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩ ʜʝʩʷʪʴʶ ʧʝʨʝʤʝʥʥʳʤʠ, ʪʘʢ ʯʪʦ ʩʜʝʣʘʪʴ ʵʪʦ ʥʝʧʨʦʩʪʦ. 

ʈʠʤʘʥʦʚʳ ʤʥʦʛʦʦʙʨʘʟʠʷ ʤʳ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʥʳ ʧʦʥʷʪʴ ʠʥʪʫʠʪʠʚʥʦ, ʥʦ 

ʧʩʝʚʜʦʨʠʤʘʥʦʚʳ ʤʥʦʛʦʦʙʨʘʟʠʷ ð ʵʪʦ ʥʘʩʪʦʷʱʘʷ ʛʦʣʦʚʦʣʦʤʢʘ, ʝʩʣʠ ʥʝ ʨʘʙʦʪʘʝʰʴ ʩ ʥʠʤʠ 

ʨʝʛʫʣʷʨʥʦ. ʆʜʥʦ ʧʦʣʝʟʥʦʝ ʫʧʨʦʱʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʤʥʝ ʛʦʚʦʨʠʪʴ ʙʝʟ ʧʦʪʝʨʠ ʩʤʳʩʣʘ ʦ 

ʬʦʨʤʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ð ʪʦ ʝʩʪʴ ʦ ʈʠʤʘʥʦʚʦʤ ʤʥʦʛʦʦʙʨʘʟʠʠ, ʘ ʥʝ ʦ ʙʦʣʝʝ ʩʢʦʣʴʟʢʦʡ ʢʦʥʮʝʧʮʠʠ 

ʬʦʨʤʳ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʧʩʝʚʜʦʨʠʤʘʥʦʚʳʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ. 

ɺ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʝʪ ʦʩʤʳʩʣʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ. ʈʘʟʥʳʝ 

ʥʘʙʣʶʜʘʪʝʣʠ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴ, ʢʘʢ ʦʜʥʠ ʠ ʪʝ ʞʝ ʩʦʙʳʪʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʘʟʥʦʤ ʧʦʨʷʜʢʝ. ʗ ʚʠʞʫ, 

ʢʘʢ ʢʦʰʢʘ ʧʨʳʛʘʝʪ ʩ ʧʦʜʦʢʦʥʥʠʢʘ ʟʘ ʤʛʥʦʚʝʥʠʝ ʜʦ ʪʦʛʦ, ʢʘʢ ʚʘʟʘ ʩ ʛʨʦʭʦʪʦʤ ʨʘʟʙʠʚʘʝʪʩʷ ʦʙ ʧʦʣ; 

ʚʳ ʚʠʜʠʪʝ, ʯʪʦ ʚʘʟʘ ʧʘʜʘʝʪ ʨʘʥʴʰʝ, ʯʝʤ ʧʨʳʛʘʝʪ ʢʦʰʢʘ. ʏʪʦ ʧʨʦʠʟʦʰʣʦ? ʂʦʰʢʘ ʨʘʟʙʠʣʘ ʚʘʟʫ ʠʣʠ 

ʧʘʜʘʶʱʘʷ ʚʘʟʘ ʥʘʧʫʛʘʣʘ ʢʦʰʢʫ? (ʄʳ ʚʩʝ ʟʥʘʝʤ, ʢʘʢʦʡ ʠʟ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ ʙʦʣʝʝ ʚʝʨʦʷʪʝʥ, ʥʦ ʫ 

ʢʦʰʢʠ ʚʝʣʠʢʦʣʝʧʥʳʡ ʘʜʚʦʢʘʪ, ʠ ʟʦʚʫʪ ʝʛʦ ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ.) 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʘʙʩʦʣʶʪʥʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʴ ʥʝʚʦʟʤʦʞʥʘ, ʜʣʷ ʥʝʝ ʩʫʱʝʩʪʚʫʝʪ 

ʟʘʤʝʥʘ: ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯʝʪʘ. ʕʪʦ ʭʠʪʨʦʝ ʥʘʟʚʘʥʠʝ ʜʣʷ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ, ʠʣʠ 

ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ɺʩʝʣʝʥʥʫʶ ʪʘʢ, ʢʘʢ ʦʥʘ ʚʳʛʣʷʜʠʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʢʘʢʦʛʦ-ʪʦ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. ʅʘʯʥʠʪʝ ʚ ʪʦʡ ʪʦʯʢʝ, ʛʜʝ ʷ ʥʘʭʦʞʫʩʴ ʩʝʡʯʘʩ (ʵʪʦ ʙʫʜʝʪ 

ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ) ʠ ʜʚʠʛʘʡʪʝʩʴ ʜʝʩʷʪʴ ʣʝʪ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʢ ʙʣʠʟʣʝʞʘʱʝʡ ʟʚʝʟʜʝ. 

ʆʧʨʝʜʝʣʠʪʝ ʩʠʩʪʝʤʫ ʦʪʩʯʝʪʘ ʪʘʢ, ʯʪʦʙʳ ʵʪʘ ʟʚʝʟʜʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʝʩʷʪʠ ʩʚʝʪʦʚʳʭ ʛʦʜʘʭ ʦʪ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ ʠ ʥʘ ʜʝʩʷʪʴ ʣʝʪ ʚ ʙʫʜʫʱʝʝ. ʇʨʦʜʝʣʘʡʪʝ ʪʦ ʞʝ ʩʘʤʦʝ ʜʣʷ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʚʨʝʤʝʥ: 

ʵʪʦ ʙʫʜʝʪ ʤʦʷ ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯʝʪʘ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʝʩʪʴ ʫ ʢʘʞʜʦʛʦ ʠʟ ʥʘʩ; ʧʨʦʩʪʦ 

ʤʦʞʝʪ ʪʘʢ ʧʦʣʫʯʠʪʴʩʷ, ʯʪʦ ʚʘʰʘ ʩʠʩʪʝʤʘ ʦʢʘʞʝʪʩʷ ʥʝʩʦʚʤʝʩʪʠʤʘ ʩ ʤʦʝʡ, ʝʩʣʠ ʢʪʦ-ʪʦ ʠʟ ʥʘʩ 

ʥʘʯʥʝʪ ʜʚʠʛʘʪʴʩʷ ʪʫʜʘ-ʩʶʜʘ. 

ɽʩʣʠ ʚʘʰʝ ʧʦʣʦʞʝʥʠʝ ʚ ʤʦʝʡ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ ʚʳʛʣʷʜʠʪ ʩʪʘʮʠʦʥʘʨʥʳʤ (ʪʦ 

ʝʩʪʴ, ʧʦʧʨʦʩʪʫ ʛʦʚʦʨʷ, ʚʳ ʚ ʥʝʡ ʥʝ ʜʚʠʞʝʪʝʩʴ), ʪʦ ʤʳ ʩ ʚʘʤʠ ð ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʥʘʙʣʶʜʘʪʝʣʠ. 

ɼʣʷ ʥʘʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʬʦʨʤʘ ɺʩʝʣʝʥʥʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ. ɽʝ ʬʦʨʤʘ ʠ ʨʘʟʤʝʨ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʥʦ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʩʧʦʩʦʙ ʦʧʠʩʳʚʘʪʴ ʵʪʠ ʠʟʤʝʥʝʥʠʷ. ʌʠʟʠʯʝʩʢʠ ʩʦʧʫʪʩʪʚʫʶʱʫʶ 

ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʜʨʫʛʠʭ ʩʠʩʪʝʤ: ɺʩʝʣʝʥʥʘʷ ʚ ʥʝʡ ʜʦʣʞʥʘ ʚʳʛʣʷʜʝʪʴ ʦʜʠʥʘʢʦʚʦ ʚʦ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ ʥʝ ʷʚʣʷʝʪʩʷ ʩʦʧʫʪʩʪʚʫʶʱʝʡ, ʥʘ ʦʜʥʠʭ ʫʯʘʩʪʢʘʭ ʥʝʙʘ ʤʦʞʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ, ʘ ʥʘ ʜʨʫʛʠʭ ð ʩʠʥʝʝ. ɺʦʪ ʧʦʯʝʤʫ ʷ ʤʦʛʫ 

ʦʙʦʩʥʦʚʘʥʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʩʢʘʞʝʤ, ʨʘʩʰʠʨʷʶʱʫʶʩʷ ʩʬʝʨʫ. 

ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʷ ʨʘʟʜʝʣʷʶ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ, ʷ ʛʦʚʦʨʶ ʦ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 

ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ. 

*** 
ʊʝʧʝʨʴ ʤʳ ʥʝʤʥʦʛʦ ʦʪʚʣʝʯʝʤʩʷ ʦʪ ʥʘʰʝʡ ʠʩʪʦʨʠʠ, ʯʪʦʙʳ ʟʘʛʣʷʥʫʪʴ ʚ ʮʘʨʩʪʚʦ ʤʠʬʦʣʦʛʠʠ. 

ʌʠʟʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ʥʘʰʣʠ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʧʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʥʝʝʚʢʣʠʜʦʚʳʤ ʛʝʦʤʝʪʨʠʷʤ. ʕʪʠ ʛʝʦʤʝʪʨʠʠ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʧʦʩʪʦʷʥʥʦʡ 
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ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ (ʵʣʣʠʧʪʠʯʝʩʢʠʝ), ʥʫʣʝʚʦʡ ʢʨʠʚʠʟʥʳ (ʧʣʦʩʢʦʝ ʝʚʢʣʠʜʦʚʦ) ʠ ʧʦʩʪʦʷʥʥʦʡ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ (ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʝ). ʇʦʢʘ ʚʩʝ ʥʦʨʤʘʣʴʥʦ. ʅʦ ʵʪʦ ʚʝʨʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ 

ʦʯʝʥʴ ʙʳʩʪʨʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʵʪʠ ʪʨʠ ʚʘʨʠʘʥʪʘ ʛʝʦʤʝʪʨʠʠ 

ð ʝʜʠʥʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʦʡ ʜʣʷ ʫʨʘʚʥʝʥʠʡ ʧʦʣʷ. 

ʇʦʜʦʟʨʝʚʘʶ, ʯʪʦ ʠʩʪʦʯʥʠʢ ʵʪʦʡ ʦʰʠʙʢʠ ʚ ʪʦʤ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʠ ʠ ʘʩʪʨʦʥʦʤʳ ʩʣʘʙʦ ʦʙʱʘʣʠʩʴ 

ʤʝʞʜʫ ʩʦʙʦʡ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʝʤʘ ʛʣʘʩʠʪ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʢʨʠʚʠʟʥʳ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʘʷ ʤʝʪʨʠʢʘ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʳ; ʥʘ 

ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʦʯʝʥʴ ʣʝʛʢʦ (ʜʘʞʝ ʩʣʠʰʢʦʤ!) ʨʝʰʠʪʴ, ʯʪʦ ʠ ʛʝʦʤʝʪʨʠʷ ʪʦʞʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʝʜʠʥʩʪʚʝʥʥʦʡ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ʨʘʟʚʝ ʤʝʪʨʠʢʘ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ? 

ʅʝʪ. 

ɻʘʫʩʩʦʚ ʤʫʨʘʚʝʡ ʩʜʝʣʘʣ ʙʳ ʪʫ ʞʝ ʦʰʠʙʢʫ, ʝʩʣʠ ʙʳ ʥʝ ʟʥʘʣ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʴʶ ʠ 

ʮʠʣʠʥʜʨʦʤ. ʄʝʪʨʠʢʘ ʫ ʥʠʭ ʦʜʠʥʘʢʦʚʘʷ, ʘ ʪʦʧʦʣʦʛʠʷ ð ʨʘʟʥʘʷ. ʄʝʪʨʠʢʘ ʦʧʨʝʜʝʣʷʝʪ 

ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʫʶ, ʥʦ ʥʝ ʛʣʦʙʘʣʴʥʫʶ ʛʝʦʤʝʪʨʠʶ. ʕʪʦ ʞʝ ʨʘʟʣʠʯʠʝ (ʠ ʩ ʵʪʠʤʠ ʞʝ ʧʦʩʣʝʜʩʪʚʠʷʤʠ) 

ʜʝʡʩʪʚʫʝʪ ʠ ʚ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʢʣʶʯʝʥʠʷ ʠ ʧʨʠʷʪʥʦʛʦ ʦʢʩʶʤʦʨʦʥʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʧʣʦʩʢʠʡ ʪʦʨ. ʊʦʨ ʠʤʝʝʪ 

ʬʦʨʤʫ ʙʫʙʣʠʢʘ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʦʪʚʝʨʩʪʠʝʤ, ʠ ʝʛʦ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʣʦʩʢʠʤ ʚ ʦʙʳʯʥʦʤ 

ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʫʱʝʩʪʚʫʝʪ ʧʣʦʩʢʦʝ (ʥʫʣʝʚʦʡ ʢʨʠʚʠʟʥʳ) ʤʥʦʛʦʦʙʨʘʟʠʝ ʩ 

ʪʦʧʦʣʦʛʠʝʡ ʙʫʙʣʠʢʘ. ɺʦʟʴʤʝʤ ʢʚʘʜʨʘʪ ð ʦʥ ʧʣʦʩʢʠʡ ð ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʩʢʣʝʠʤ ʚʤʝʩʪʝ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʝʛʦ ʩʪʦʨʦʥʳ. ʂʚʘʜʨʘʪ ʜʣʷ ʵʪʦʛʦ ʥʝ ʥʫʞʥʦ ʬʠʟʠʯʝʩʢʠ ʩʛʠʙʘʪʴ, ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʲʷʚʠʪʴ ʪʦʞʜʝʩʪʚʝʥʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʦʯʢʠ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʝʛʦ ʩʪʦʨʦʥʘʭ, ʪʦ ʝʩʪʴ 

ʜʦʙʘʚʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʵʪʠ ʪʦʯʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ çʦʜʥʦ ʠ ʪʦ 

ʞʝè. 

ʊʘʢʦʛʦ ʨʦʜʘ ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨʘʭ, ʢʦʛʜʘ ʢʘʢʦʡ-ʥʠʙʫʜʴ 

ʠʥʦʧʣʘʥʝʪʥʳʡ ʤʦʥʩʪʨ ʫʥʦʩʠʪʩʷ ʟʘ ʛʨʘʥʠʮʫ ʵʢʨʘʥʘ ʠ ʪʫʪ ʞʝ ʧʦʷʚʣʷʝʪʩʷ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. 

ʇʨʦʛʨʘʤʤʠʩʪʳ ʥʘ ʩʚʦʝʤ ʞʘʨʛʦʥʝ ʥʘʟʳʚʘʶʪ ʵʪʦ çʩʚʝʨʥʫʪʴè: ʞʠʚʦ ʠ ʥʘʛʣʷʜʥʦ, ʥʦ ʥʝ ʩʪʦʠʪ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʵʪʦ ʙʫʢʚʘʣʴʥʦ ʢʘʢ ʫʢʘʟʘʥʠʝ ʢ ʜʝʡʩʪʚʠʶ. ʄʫʨʘʚʝʡ ʧʨʝʢʨʘʩʥʦ ʧʦʥʷʣ ʙʳ ʧʣʦʩʢʠʡ 

ʪʦʨ: ʩʚʝʨʪʳʚʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʛʨʘʥʝʡ ʧʨʝʚʨʘʱʘʝʪ ʵʢʨʘʥ ʚ ʮʠʣʠʥʜʨ. ɿʘʪʝʤ ʚʳ ʧʦʚʪʦʨʷʝʪʝ ʵʪʫ 

ʧʨʦʮʝʜʫʨʫ ʠ ʩʦʝʜʠʥʷʝʪʝ ʢʦʥʮʳ ʮʠʣʠʥʜʨʘ, ʧʦʣʫʯʘʷ ʧʨʠ ʵʪʦʤ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʪʦʧʦʣʦʛʠʝʡ ʪʦʨʘ. ɽʛʦ 

ʤʝʪʨʠʢʘ ʥʘʩʣʝʜʫʝʪʩʷ ʦʪ ʢʚʘʜʨʘʪʘ, ʪʦ ʝʩʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʦʩʪʘʝʪʩʷ ʧʣʦʩʢʦʡ. ʋ ʥʘʩʪʦʷʱʝʛʦ ʙʫʙʣʠʢʘ 

ʜʨʫʛʘʷ ʤʝʪʨʠʢʘ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʚʩʪʨʦʝʥʘ ʚ ʝʚʢʣʠʜʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʌʦʢʫʩ ʩ ʧʣʦʩʢʠʤ ʪʦʨʦʤ ʤʦʞʥʦ ʧʨʦʜʝʣʘʪʴ ʠ ʩ ʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ-ʚʨʝʤʝʥʝʤ, ʝʩʣʠ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʧʨʦʱʝʥʥʦʡ ʜʚʫʤʝʨʥʦʡ ʚʝʨʩʠʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʄʠʥʢʦʚʩʢʦʛʦ. ʀ 

ʙʝʩʢʦʥʝʯʥʘʷ ʧʣʦʩʢʦʩʪʴ ʄʠʥʢʦʚʩʢʦʛʦ, ʠ ʢʚʘʜʨʘʪ ʥʘ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʦʪʦʞʜʝʩʪʚʣʝʥʥʳʤʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʣʦʩʢʠʝ ʚʘʨʠʘʥʪʳ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. ʅʦ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠ ʦʜʠʥ ʠʟ ʥʠʭ ð ʵʪʦ ʧʣʦʩʢʦʩʪʴ, ʘ ʜʨʫʛʦʡ ð ʪʦʨ. ʇʨʦʜʝʣʘʚ ʪʫ ʞʝ ʦʧʝʨʘʮʠʶ ʩ ʢʫʙʦʤ, 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʣʦʩʢʠʡ ʪʨʝʭʤʝʨʥʳʡ ʪʦʨ ʪʦʡ ʞʝ ʨʘʟʤʝʨʥʦʩʪʠ, ʯʪʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦʟʤʦʞʥʳ ʚ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʠ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. 

ɹʝʨʝʪʩʷ ʢʫʩʦʢ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜʭʦʜʷʱʝʡ ʬʦʨʤʳ, ʝʛʦ ʢʨʘʷ ʩʢʣʝʠʚʘʶʪʩʷ ʧʦʧʘʨʥʦ ð ʠ ʧʦʣʫʯʘʝʪʩʷ 

ʤʥʦʛʦʦʙʨʘʟʠʝ ʪʦʡ ʞʝ ʤʝʪʨʠʢʠ, ʥʦ ʜʨʫʛʦʡ ʪʦʧʦʣʦʛʠʠ. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʤʥʦʛʦʦʙʨʘʟʠʡ ʢʦʤʧʘʢʪʥʳ, 

ʪʦ ʝʩʪʴ ʠʤʝʶʪ ʢʦʥʝʯʥʳʡ ʨʘʟʤʝʨ, ʢʘʢ ʩʬʝʨʘ ʠʣʠ ʪʦʨ. ʂ ʢʦʥʮʫ XIX ʚʝʢʘ ʤʘʪʝʤʘʪʠʢʠ ʦʪʢʨʳʣʠ 

ʥʝʩʢʦʣʴʢʦ ʢʦʥʝʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʳ. ɺ 1900 ʛʦʜʫ ʐʚʘʨʮʰʠʣʴʜ ʧʨʠʚʣʝʢ ʢ ʠʭ 

ʨʘʙʦʪʝ ʚʥʠʤʘʥʠʝ ʢʦʩʤʦʣʦʛʦʚ, ʦʧʨʝʜʝʣʝʥʥʦ ʩʩʳʣʘʷʩʴ ʥʘ ʪʨʝʭʤʝʨʥʳʡ ʪʦʨ. ɸʣʝʢʩʘʥʜʨ ʌʨʠʜʤʘʥ 

ʧʨʦʜʝʣʘʣ ʪʦ ʞʝ ʩʘʤʦʝ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ ʚ 1924 ʛʦʜʫ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʝʚʢʣʠʜʦʚʘ ʠ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʵʣʣʠʧʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʦʥʝʯʥʦ, ʥʦ ʪʦʪ ʞʝ 

ʬʦʢʫʩ ʤʦʞʥʦ ʧʨʦʜʝʣʘʪʴ ʠ ʪʘʤ; ʧʦʣʫʯʘʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʩʪʦʷʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʳ ʩ 

ʨʘʟʥʳʤʠ ʪʦʧʦʣʦʛʠʷʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 60 ʣʝʪ ʧʦʩʣʝ 1930 ʛʦʜʘ ʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ 

ʪʝʢʩʪʘʭ ʧʦʚʪʦʨʷʣʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʤʠʬ ʦ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚʩʝʛʦ ʪʨʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʳ ð ʢʣʘʩʩʠʯʝʩʢʠʝ ʥʝʝʚʢʣʠʜʦʚʳ ʛʝʦʤʝʪʨʠʠ. ʇʦʵʪʦʤʫ 

ʘʩʪʨʦʥʦʤʳ ʨʘʙʦʪʘʣʠ ʩ ʵʪʠʤ ʦʛʨʘʥʠʯʝʥʥʳʤ ʥʘʙʦʨʦʤ ʚʘʨʠʘʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʠ ʙʳʣʠ 

ʦʰʠʙʦʯʥʦ ʫʚʝʨʝʥʳ, ʯʪʦ ʠʥʳʭ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʂʦʩʤʦʣʦʛʠ, ʦʭʦʪʠʚʰʠʝʩʷ ʥʘ ʙʦʣʝʝ ʢʨʫʧʥʫʶ ʜʠʯʴ, ʦʙʨʘʪʠʣʠ ʩʚʦʠ ʚʟʦʨʳ ʢ ʥʘʯʘʣʫ ɺʩʝʣʝʥʥʦʡ, 

ʨʘʩʩʤʦʪʨʝʣʠ ʪʨʠ ʢʣʘʩʩʠʯʝʩʢʠʝ ʛʝʦʤʝʪʨʠʠ ʧʦʩʪʦʷʥʥʦʡ ʢʨʠʚʠʟʥʳ ʠ ʦʧʨʝʜʝʣʠʣʠ ʤʝʪʨʠʢʫ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ, ʨʘʩʩʢʘʟ ʦ ʢʦʪʦʨʦʡ ʤʳ ʧʨʦʜʦʣʞʠʤ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ. ʕʪʦ ʩʪʘʣʦ ʪʘʢʠʤ ʦʪʢʨʦʚʝʥʠʝʤ, ʯʪʦ 

ʥʘ ʜʦʣʛʦʝ ʚʨʝʤʷʬʦʨʤʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʝʨʝʩʪʘʣʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʘʩʫʱʥʳʡ ʚʦʧʨʦʩ. ɺʩʝ çʟʥʘʣʠè, ʯʪʦ 
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ʵʪʦ ʩʬʝʨʘ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʢʦʚʘ ʧʨʦʩʪʝʡʰʘʷ ʤʝʪʨʠʢʘ ʜʣʷ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ʆʜʥʘʢʦ ʚ ʧʦʣʴʟʫ ʪʘʢʦʡ 

ʬʦʨʤʳ ʧʦʯʪʠ ʥʝʪ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. 

ɼʨʝʚʥʠʝ ʮʠʚʠʣʠʟʘʮʠʠ ʩʯʠʪʘʣʠ ɿʝʤʣʶ ʧʣʦʩʢʦʡ, ʠ, ʭʦʪʷ ʦʥʠ ʦʰʠʙʘʣʠʩʴ, ʫ ʥʠʭ ʙʳʣʠ ʜʘʥʥʳʝ ʚ 

ʧʦʣʴʟʫ ʪʘʢʦʡ ʛʠʧʦʪʝʟʳ: ʥʘ ʚʟʛʣʷʜ ʯʝʣʦʚʝʢʘ, ɿʝʤʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʳʛʣʷʜʝʣʘ ʧʣʦʩʢʦʡ. ɽʩʣʠ 

ʩʝʛʦʜʥʷ ʛʦʚʦʨʠʪʴ ʦ ɺʩʝʣʝʥʥʦʡ, ʪʦ ʤʳ ʟʥʘʝʤ ʜʘʞʝ ʤʝʥʴʰʝ, ʯʝʤ ʦʥʠ ʟʥʘʣʠ ʦ ɿʝʤʣʝ. ʅʦ ʚ ʚʦʟʜʫʭʝ 

ʥʦʩʷʪʩʷ ʠʜʝʠ, ʩʧʦʩʦʙʥʳʝ ʚ ʧʨʠʥʮʠʧʝ ʦʩʣʘʙʠʪʴ ʥʘʰʝ ʥʝʚʝʞʝʩʪʚʦ. 

*** 
ɽʩʣʠ ʥʝ ʩʬʝʨʘ, ʪʦ ʯʪʦ? 

ɺ 2003 ʛʦʜʫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʘʧʧʘʨʘʪ NASA ʜʣʷ ʠʟʫʯʝʥʠʷ ʘʥʠʟʦʪʨʦʧʠʠ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ 

ʬʦʥʘ, ʥʘʟʚʘʥʥʳʡ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʠʤʝʥʝʤ ɼʵʚʠʜʘ ʋʠʣʢʠʥʩʦʥʘ (WMAP, Wilkinson Microwave 

Anisotropy Probe), ʟʘʥʠʤʘʣʩʷ ʪʝʤ, ʯʪʦ ʠʟʤʝʨʷʣ ʧʨʦʥʠʟʳʚʘʶʱʝʝ ʚʩʝ ʚʦʢʨʫʛ ʨʘʜʠʦʠʟʣʫʯʝʥʠʝ, 

ʠʟʚʝʩʪʥʦʝ ʢʘʢ ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʠʣʠ ʢʦʩʤʠʯʝʩʢʦʝ ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʬʦʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ; 

ʧʦʣʫʯʝʥʥʳʝ ʠʤ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʥʳ ʥʘ ʧʝʨʚʦʤ ʨʠʩʫʥʢʝ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʳ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʬʣʫʢʪʫʘʮʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ, ʧʨʠʭʦʜʷʱʝʛʦ ʩ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʦʤʦʛʘʝʪ 

ʧʦʥʷʪʴ, ʢʘʢ ʚʝʱʝʩʪʚʦ ʚ ʥʦʚʦʨʦʞʜʝʥʥʦʡ ɺʩʝʣʝʥʥʦʡ ʩʦʙʠʨʘʣʦʩʴ ʚ ʩʛʫʩʪʢʠ. ɼʦ ʟʘʧʫʩʢʘ WMAP 

ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʩʤʦʣʦʛʦʚ ʩʯʠʪʘʣʦ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʙʝʩʢʦʥʝʯʥʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʞʥʘ 

ʜʦʧʫʩʢʘʪʴ ʧʨʦʠʟʚʦʣʴʥʦ ʙʦʣʴʰʠʝ ʬʣʫʢʪʫʘʮʠʠ. ʅʦ ʜʘʥʥʳʝ WMAP ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʝʜʝʣ ʨʘʟʤʝʨʘ ʬʣʫʢʪʫʘʮʠʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʥʝʯʥʦʩʪʴ ɺʩʝʣʝʥʥʦʡ. ʂʘʢ ʚʳʨʘʟʠʣʩʷ 

ʞʫʨʥʘʣ Nature, çʚ ʚʘʥʥʝ ʥʝ ʫʚʠʜʠʰʴ ʧʨʠʙʦʷè. 

ɸʤʝʨʠʢʘʥʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ɼʞʝʬʬʨʠ ʋʠʢʩ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʩʪʘʪʠʩʪʠʢʫ ʵʪʠʭ ʬʣʫʢʪʫʘʮʠʡ ʜʣʷ 

ʤʥʦʛʦʦʙʨʘʟʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʦʧʦʣʦʛʠʷʤʠ. ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʜʘʣ ʨʝʟʫʣʴʪʘʪ, ʦʯʝʥʴ 

ʙʣʠʟʢʠʡ ʢ ʨʝʘʣʴʥʳʤ ʜʘʥʥʳʤ, ð ʠ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʧʝʰʠʣʠ ʦʙʲʷʚʠʪʴ, ʯʪʦ 

ɺʩʝʣʝʥʥʘʷ ʠʤʝʝʪ ʬʦʨʤʫ ʬʫʪʙʦʣʴʥʦʛʦ ʤʷʯʘ (ʦʙʳʯʥʦʛʦ, ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʬʫʪʙʦʣʘ). ʕʪʦ ʙʳʣʘ 

ʥʝʠʟʙʝʞʥʘʷ ʤʝʪʘʬʦʨʘ ʜʣʷ ʬʠʛʫʨʳ, ʢʦʪʦʨʘʷ ʚʦʩʭʦʜʠʣʘ ʢ ʨʘʙʦʪʘʤ ʇʫʘʥʢʘʨʝ ð ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ 

ʬʦʨʤʝ ʜʦʜʝʢʘʵʜʨʘ. ɺ ʥʘʯʘʣʝ XXI ʚʝʢʘ ʬʫʪʙʦʣʴʥʳʝ ʤʷʯʠ ʩʰʠʚʘʣʠʩʴ ʠʣʠ ʩʢʣʝʠʚʘʣʠʩʴ ʠʟ 12 

ʧʷʪʠʫʛʦʣʴʥʠʢʦʚ ʠ 20 ʰʝʩʪʠʫʛʦʣʴʥʠʢʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʪʦ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʠ ʥʘʟʳʚʘʶʪ ʫʩʝʯʝʥʥʳʤ 

ʠʢʦʩʘʵʜʨʦʤ, ʪʦ ʝʩʪʴ ʠʢʦʩʘʵʜʨ ʩʦ ʩʨʝʟʘʥʥʳʤʠ ʫʛʣʘʤʠ. ʀʢʦʩʘʵʜʨ ð ʵʪʦ ʧʨʘʚʠʣʴʥʳʡ ʤʥʦʛʦʛʨʘʥʥʠʢ 

ʩ 20 ʪʨʝʫʛʦʣʴʥʳʤʠ ʛʨʘʥʷʤʠ, ʩʭʦʜʷʱʠʤʠʩʷ ʧʦ ʧʷʪʴ ʚ ʢʘʞʜʦʡ ʚʝʨʰʠʥʝ. ɼʦʜʝʢʘʵʜʨ, ʫ ʢʦʪʦʨʦʛʦ 

ʠʤʝʝʪʩʷ 12 ʧʷʪʠʫʛʦʣʴʥʳʭ ʛʨʘʥʝʡ, ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʩʮʝʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʮʝʥʪʨʳ ʛʨʘʥʝʡ ʠʢʦʩʘʵʜʨʘ 

ʦʙʨʘʟʫʶʪ ʜʦʜʝʢʘʵʜʨ, ʪʘʢ ʯʪʦ ʦʙʘ ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʦʙʣʘʜʘʶʪ ʦʜʠʥʘʢʦʚʳʤʠ ʩʠʤʤʝʪʨʠʷʤʠ. ʂʦʥʝʯʥʦ, 

çʬʫʪʙʦʣʴʥʳʡ ʤʷʯè ʙʦʣʴʰʝ ʥʨʘʚʠʪʩʷ ʩʨʝʜʩʪʚʘʤ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʭʦʪʷ ʪʝʭʥʠʯʝʩʢʠ ʥʝ 

ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʤ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʬʫʪʙʦʣʴʥʦʛʦ ʤʷʯʘ ð ʵʪʦ ʜʚʫʤʝʨʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ. ʇʫʘʥʢʘʨʝ ʙʳʣ ʧʠʦʥʝʨʦʤ 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʪʦʧʦʣʦʛʠʠ, ʦʩʦʙʝʥʥʦ ʪʨʝʭʤʝʨʥʦʡ, ʠ ʦʜʥʘʞʜʳ ʦʥ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʦʰʠʙʩʷ. ʏʪʦʙʳ 

ʜʦʢʘʟʘʪʴ ʵʪʦ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʠʪʠʢʦʚ, ʤʘʪʝʤʘʪʠʢʠ ʜʝʣʘʶʪ ʧʦʜʦʙʥʳʝ ʚʝʱʠ), ʦʥ ʧʨʠʜʫʤʘʣ 

ʘʥʘʣʦʛʠʯʥʦʝ ʪʨʝʭʤʝʨʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ. ʇʫʘʥʢʘʨʝ ʧʦʩʪʨʦʠʣ ʝʛʦ, ʩʢʣʝʠʚ ʚʤʝʩʪʝ ʜʚʘ ʪʦʨʘ, ʥʦ ʧʦʟʞʝ 

ʙʳʣʦ ʥʘʡʜʝʥʦ ʙʦʣʝʝ ʵʣʝʛʘʥʪʥʦʝ ʨʝʰʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʜʝʢʘʵʜʨʘ. ʈʝʯʴ ʰʣʘ ʦ ʭʠʪʨʦʫʤʥʦʤ 

ʚʘʨʠʘʥʪʝ ʧʣʦʩʢʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ ʪʦʨʘ, ʢʦʪʦʨʳʡ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ 

ʩʢʣʝʠʚʘʥʠʷ (ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ) ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʛʨʘʥʝʡ ʢʫʙʘ. ɽʩʣʠ ʧʨʦʜʝʣʘʪʴ ʪʦ ʞʝ ʩʘʤʦʝ ʩ 

ʜʦʜʝʢʘʵʜʨʦʤ ʠ ʢ ʪʦʤʫ ʞʝ ʧʝʨʝʜ ʩʢʣʝʠʚʘʥʠʝʤ ʧʦʚʝʨʥʫʪʴ ʢʘʞʜʫʶ ʛʨʘʥʴ, ʪʦ ʧʦʣʫʯʠʪʩʷ ʪʨʝʭʤʝʨʥʦʝ 

ʤʥʦʛʦʦʙʨʘʟʠʝ ð ʜʦʜʝʢʘʵʜʨʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦʜʦʙʥʦ ʧʣʦʩʢʦʤʫ 3-ʪʦʨʫ, ʦʥʦ ʥʝ ʠʤʝʝʪ 

ʛʨʘʥʠʮʳ: ʚʩʝ, ʯʪʦ ʧʨʦʭʦʜʠʪ ʚʥʫʪʨʴ ʩʢʚʦʟʴ ʛʨʘʥʴ, ʪʫʪ ʞʝ ʧʦʷʚʣʷʝʪʩʷ ʠʟ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʛʨʘʥʠ. 

ʆʥʦ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʨʠʚʠʟʥʫ ʠ ʢʦʥʝʯʥʳʡ ʨʘʟʤʝʨ. 

ʋʠʢʩ ʧʨʦʨʘʙʦʪʘʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʣʫʢʪʫʘʮʠʡ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʣʷ 

ʩʣʫʯʘʷ, ʢʦʛʜʘ ɺʩʝʣʝʥʥʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʜʝʢʘʵʜʨʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠ ʦʙʥʘʨʫʞʠʣ 

ʧʨʝʢʨʘʩʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʩ ʜʘʥʥʳʤʠ WMAP. ɻʨʫʧʧʘ ʫʯʝʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɾʘʥʘ-ʇʴʝʨʘ 

ʃʶʤʠʥʝ ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʪʘʢʦʡ ʬʦʨʤʳ ʜʦʣʞʥʘ ʠʤʝʪʴ ʨʘʟʤʝʨ ʦʢʦʣʦ 30 

ʤʠʣʣʠʘʨʜʦʚ ʩʚʝʪʦʚʳʭ ʣʝʪ ʚ ʧʦʧʝʨʝʯʥʠʢʝ ð ʩʦʚʩʝʤ ʥʝʧʣʦʭʦ. ʆʜʥʘʢʦ ʥʝʜʘʚʥʠʝ ʥʘʙʣʶʜʝʥʠʷ, 

ʧʦʭʦʞʝ, ʦʧʨʦʚʝʨʛʘʶʪ ʵʪʫ ʪʝʦʨʠʶ, ʚʥʫʰʘʷ ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʚʩʝʤ ʧʦʢʣʦʥʥʠʢʘʤ ʇʣʘʪʦʥʘ ʥʘ ʧʣʘʥʝʪʝ. 

ʊʨʫʜʥʦ ʧʦʥʷʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʤʦʛʣʠ ʙʳ ʜʦʢʘʟʘʪʴ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ɺʩʝʣʝʥʥʦʡ, ʥʦ ʝʩʣʠ ʦʥʘ 

ʢʦʥʝʯʥʘ, ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʤʳ ʩʤʦʞʝʤ ʫʩʪʘʥʦʚʠʪʴ ʝʝ ʬʦʨʤʫ. ɺ ʢʦʥʝʯʥʦʡ ɺʩʝʣʝʥʥʦʡ[78] ʜʦʣʞʥʦ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʢʥʫʪʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ð ʢʨʘʪʯʘʡʰʠʭ ʧʫʪʝʡ, 

ʦʙʨʘʟʫʶʱʠʭ ʧʝʪʣʠ, ʢʘʢ ʦʙʨʘʟʫʝʪ ʧʝʪʣʶ ʨʝʟʠʥʢʘ, ʥʘʜʝʪʘʷ ʥʘ ʩʢʘʪʘʥʥʫʶ ʛʘʟʝʪʫ. ʉʚʝʪʦʚʦʡ ʣʫʯ, 

ʜʚʠʞʫʱʠʡʩʷ ʚʜʦʣʴ ʪʘʢʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʢʨʠʚʦʡ, ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʚʝʨʥʝʪʩʷ ʚ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ. 
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ʅʘʧʨʘʚʴʪʝ ʪʫʜʘ ʤʦʱʥʳʡ ʪʝʣʝʩʢʦʧ ð ʠ ʚʳ ʫʚʠʜʠʪʝ ʩʦʙʩʪʚʝʥʥʳʡ ʟʘʪʳʣʦʢ. ʊʦʣʴʢʦ ʫʯʪʠʪʝ, ʥʘ ʵʪʦ 

ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ð ʨʦʚʥʦ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʪʨʝʙʫʝʪʩʷ ʩʚʝʪʫ, ʯʪʦʙʳ ʦʙʦʡʪʠ 

ʚʩʶ ɺʩʝʣʝʥʥʫʶ, ʪʘʢ ʯʪʦ ʚʘʤ ʥʫʞʥʦ ʙʫʜʝʪ ʧʦʩʪʦʷʪʴ ʩʧʦʢʦʡʥʦ ʠ ʟʘʧʘʩʪʠʩʴ ʪʝʨʧʝʥʠʝʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʘʰ ʟʘʪʳʣʦʢ, ʢʦʛʜʘ ʚʳ ʝʛʦ ʫʚʠʜʠʪʝ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʝʨʝʚʝʨʥʫʪ ʚʥʠʟ ʛʦʣʦʚʦʡ ʠʣʠ ʟʝʨʢʘʣʴʥʦ 

ʦʪʨʘʞʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʨʠʛʠʥʘʣʫ. 

ʉʝʨʴʝʟʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʫʯʠʪʳʚʘʶʱʠʡ ʢʦʥʝʯʥʦʩʪʴ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʧʨʝʜʩʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʚ ʪʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʚ ʨʝʣʠʢʪʦʚʦʤ ʠʟʣʫʯʝʥʠʠ ʜʦʣʞʥʳ ʥʘʙʣʶʜʘʪʴʩʷ ʧʦʚʪʦʨʷʶʱʠʝʩʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʛʜʘ ʦʜʥʠ ʠ ʪʝ ʞʝ ʬʣʫʢʪʫʘʮʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʥʝʙʝ ʚʧʦʣʥʝ ʨʘʟʣʠʯʠʤʳʤʠ 

ʢʨʫʛʘʤʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʬʦʪʦʥʳ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʜʦʭʦʜʷʱʠʝ ʜʦ ɿʝʤʣʠ 

ʩʝʛʦʜʥʷ, ʥʘʯʠʥʘʣʠ ʩʚʦʡ ʧʫʪʴ ʧʨʠʤʝʨʥʦ ʩ ʦʜʠʥʘʢʦʚʳʭ ʨʘʩʩʪʦʷʥʠʡ ð ʦʥʠ ʠʤʝʶʪ ʥʘʯʘʣʦ ʥʘ ʩʬʝʨʝ, 

ʥʘ çʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝʜʥʝʛʦ ʨʘʩʩʝʷʥʠʷè. ɽʩʣʠ ɺʩʝʣʝʥʥʘʷ ʢʦʥʝʯʥʘ, ʘ ʵʪʘ ʩʬʝʨʘ ʙʦʣʴʰʝ, ʯʝʤ 

ɺʩʝʣʝʥʥʘʷ, ʪʦ ʦʥʘ ʩʚʦʨʘʯʠʚʘʝʪʩʷ ʠ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩʘʤʘ ʩ ʩʦʙʦʡ. ʇʝʨʝʩʝʯʝʥʠʝʤ ʜʚʫʭ ʩʬʝʨ ʷʚʣʷʝʪʩʷ 

ʦʢʨʫʞʥʦʩʪʴ, ʠ ʢʘʞʜʘʷ ʪʦʯʢʘ ʥʘ ʪʘʢʦʡ ʦʢʨʫʞʥʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʩʚʝʨʪʳʚʘʥʠʶ ʧʦʩʳʣʘʝʪ ʤʠʢʨʦʚʦʣʥʳ 

ʢ ɿʝʤʣʝ ʚ ʜʚʫʭ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʄʳ ʤʦʞʝʤ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʵʪʦʪ ʵʬʬʝʢʪ ʜʣʷ ʜʚʫʤʝʨʥʦʛʦ ʘʥʘʣʦʛʘ, ʛʜʝ ʛʝʦʤʝʪʨʠʷ ʧʨʦʱʝ. 

ɽʩʣʠ ʢʚʘʜʨʘʪ ʥʘ ʨʠʩʫʥʢʝ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢ, ʯʪʦʙʳ ʩʦʜʝʨʞʘʪʴ ʢʨʫʛ, ʥʠʢʘʢʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʟʘ ʩʯʝʪ 

ʩʚʝʨʪʳʚʘʥʠʷ ʥʝ ʚʦʟʥʠʢʘʝʪ. ɽʩʣʠ ʞʝ ʢʚʘʜʨʘʪ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣ, ʯʪʦʙʳ ʢʨʫʛ ʦʙʝʨʥʫʣʩʷ ʜʚʘʞʜʳ, 

ʛʝʦʤʝʪʨʠʷ ʧʝʨʝʩʝʯʝʥʠʡ ʦʢʘʞʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ. 

 
ɼʣʷ ʧʣʦʩʢʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ ʪʦʨʘ ʢʚʘʜʨʘʪ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʥʘ ʢʫʙ, ʦʢʨʫʞʥʦʩʪʠ ð ʥʘ ʩʬʝʨʳ, ʘ 

ʪʦʯʢʠ ʧʨʝʚʨʘʪʷʪʩʷ ʚ ʦʢʨʫʞʥʦʩʪʠ ʥʘ ʛʨʘʥʷʭ ʢʫʙʘ, ʢʦʪʦʨʳʝ ʦʧʷʪʴ ʞʝ ʩʣʝʜʫʝʪ ʦʪʦʞʜʝʩʪʚʠʪʴ 

ʧʦʧʘʨʥʦ. ʇʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ ʩʪʘʥʦʚʷʪʩʷ ʢʦʥʫʩʘʤʠ. ʉ ɿʝʤʣʠ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ) ʤʳ ʥʘʙʣʶʜʘʝʤ ʚ ʥʝʙʝ 
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ʧʘʨʫ ʦʩʦʙʳʭ ʦʢʨʫʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʫ ʠ ʪʫ ʞʝ ʦʪʜʘʣʝʥʥʫʶ 

ʦʢʨʫʞʥʦʩʪʴ, ʚʠʜʠʤʫʶ ʩ ʜʚʫʭ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʌʣʫʢʪʫʘʮʠʠ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʢʦʣʦ ʵʪʠʭ 

ʜʚʫʭ ʦʢʨʫʞʥʦʩʪʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʳʤʠ, ʠ ʵʪʦ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʨʠ ʧʦʤʦʱʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʦʨʨʝʣʷʮʠʡ ʬʣʫʢʪʫʘʮʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʬʦʥʘ: ʤʳ ʦʞʠʜʘʝʤ ʫʚʠʜʝʪʴ ʦʜʠʥʘʢʦʚʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʦʨʷʯʠʭ ʠ ʭʦʣʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʚʜʦʣʴ ʢʘʞʜʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʛʜʝ çʛʦʨʷʯʠʡè ʠ 

çʭʦʣʦʜʥʳʡè ʦʟʥʘʯʘʶʪ ʯʫʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʠʣʠ ʥʠʟʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʡ. 

ʀʟ ʛʝʦʤʝʪʨʠʠ ʵʪʠʭ ʦʢʨʫʞʥʦʩʪʝʡ ʤʳ, ʚ ʧʨʠʥʮʠʧʝ, ʤʦʞʝʤ ʚʳʚʝʩʪʠ ʪʦʧʦʣʦʛʠʶ ɺʩʝʣʝʥʥʦʡ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʢ ʢʨʠʚʠʟʥʳ: ʧʦʣʦʞʠʪʝʣʴʥʘ ʦʥʘ, ʦʪʨʠʮʘʪʝʣʴʥʘ ʠʣʠ ʨʘʚʥʘ ʥʫʣʶ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʢʘ 

ʚʩʝ ʵʪʦ ʥʝ ʨʘʙʦʪʘʝʪ, ʭʦʪʷ ʥʝ ʠʟʚʝʩʪʥʦ ʧʦʯʝʤʫ ð ʧʦʪʦʤʫ ʣʠ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʥʝ ʪʘʢʦʚʘ, ʢʘʢ ʤʳ 

ʧʨʝʜʧʦʣʘʛʘʝʤ, ʠʣʠ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʘ ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ, ʯʪʦʙʳ ʪʘʢʠʝ ʦʩʦʙʳʝ ʦʢʨʫʞʥʦʩʪʠ ʚʦʟʥʠʢʘʣʠ 

ʠ ʙʳʣʠ ʟʘʤʝʪʥʳ. 

ʀʪʘʢ, ʢʘʢʫʶ ʞʝ ʬʦʨʤʫ ʠʤʝʝʪ ɺʩʝʣʝʥʥʘʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ? 

ʇʦʥʷʪʠʷ ʥʝ ʠʤʝʶ. 

 

ʂʦʩʤʠʯʝʩʢʦʝ ʷʡʮʦ 
ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʥʝ ʙʳʣʦ ʥʠʯʝʛʦ, ʘ ʧʦʪʦʤ ʵʪʦ ʩʘʤʦʝ ʥʠʯʪʦ ʚʜʨʫʛ ʚʟʷʣʦ ʠ ʨʚʘʥʫʣʦ. 

ʊʝʨʨʠ ʇʨʘʪʯʝʪʪ. çɼʘʤʳ ʠ ʛʦʩʧʦʜʘè 

ʇʨʠ ʚʟʛʣʷʜʝ ʩ ʥʘʰʝʡ ʫʜʦʙʥʦʡ, ʛʦʩʪʝʧʨʠʠʤʥʦʡ ʧʣʘʥʝʪʳ, ʢʦʪʦʨʘʷ ʢʠʰʠʪ ʞʠʟʥʴʶ ʠ ʙʦʛʘʪʘ 

ʧʨʠʨʦʜʥʳʤʠ ʢʨʘʩʦʪʘʤʠ, ʦʩʪʘʣʴʥʘʷ ɺʩʝʣʝʥʥʘʷ ʚʳʛʣʷʜʠʪ ʚʨʘʞʜʝʙʥʦʡ, ʜʘʣʝʢʦʡ, ʩʫʨʦʚʦʡ ʠ, ʚ 

ʦʙʱʝʤ-ʪʦ, ʥʝ ʩʣʠʰʢʦʤ ʚʘʞʥʦʡ. ʆʜʥʘʢʦ, ʝʩʣʠ ʩʤʦʪʨʝʪʴ ʩ ʦʢʨʘʠʥʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʰʘ 

ʨʦʜʥʘʷ ʧʣʘʥʝʪʘ ʩʲʝʞʠʚʘʝʪʩʷ ʜʦ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʛʦʣʫʙʦʛʦ ʧʠʢʩʝʣʷ[79] ʥʘ ʮʠʬʨʦʚʦʡ ʬʦʪʦʛʨʘʬʠʠ ð 

ʟʥʘʤʝʥʠʪʘʷ ʛʦʣʫʙʘʷ ʪʦʯʢʘ ʥʘ ʧʦʩʣʝʜʥʝʤ ʩʥʠʤʢʝ, ʢʦʪʦʨʳʡ ʚ 1990 ʛʦʜʫ ʩʜʝʣʘʣ Voyager 1. ʕʪʦʪ 

ʩʥʠʤʦʢ ʥʝ ʚʭʦʜʠʣ ʚ ʥʘʫʯʥʫʶ ʧʨʦʛʨʘʤʤʫ ʘʧʧʘʨʘʪʘ, ʥʦ ʘʩʪʨʦʥʦʤ ʠ ʤʝʯʪʘʪʝʣʴ ʂʘʨʣ ʉʘʛʘʥ ʨʝʰʠʣ, 

ʯʪʦ ʵʪʦ ʙʳʣʘ ʙʳ ʭʦʨʦʰʘʷ ʠʜʝʷ. ʌʦʪʦʛʨʘʬʠʷ ʩʪʘʣʘ ʩʦʮʠʘʣʴʥʳʤ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʩʠʤʚʦʣʦʤ. 

ɿʦʥʜ ʧʨʠ ʵʪʦʤ ʥʘʭʦʜʠʣʩʷ ʦʪ ɿʝʤʣʠ ʧʨʠʤʝʨʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʇʣʫʪʦʥʘ: ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʤʝʨʢʘʤ, 

ʵʪʦ ʝʱʝ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʥʘʩ ʥʘ ʟʘʜʚʦʨʢʘʭ. ʅʦ ʫʞʝ ʟʜʝʩʴ ʥʘʰ ʯʫʜʝʩʥʳʡ ʤʠʨ ʩʲʝʞʠʣʩʷ ʜʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʷʪʥʳʰʢʘ. ʉ ʙʣʠʞʘʡʰʝʡ ʟʚʝʟʜʳ ʜʘʞʝ ʢʘʤʝʨʝ ʧʦʣʫʯʰʝ ʚʩʝʭ ʪʝʭ, ʯʪʦ ʫ ʥʘʩ ʝʩʪʴ 

ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʙʳʣʦ ʙʳ ʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ ʥʘʰ ʨʦʜʥʦʡ ʤʠʨ. ɽʩʣʠ ʞʝ ʩʤʦʪʨʝʪʴ ʩ ʙʦʣʝʝ ʜʘʣʝʢʠʭ 

ʟʚʝʟʜ, ʪʦ ʥʘʩ ʙʫʜʪʦ ʠ ʚʦʚʩʝ ʥʠʢʦʛʜʘ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ð ʥʘʰʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ɿʝʤʣʠ ʠ ʉʦʣʥʮʘ ʥʠʢʘʢ ʥʝ ʚʣʠʷʝʪ ʥʘ ʜʘʣʝʢʠʭ ʙʨʘʪʴʝʚ ʧʦ ʨʘʟʫʤʫ, ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʘʩ 

ʚʦ ɺʩʝʣʝʥʥʦʡ ʪʦʞʝ ʥʠʢʘʢ ʥʝ ʧʦʚʣʠʷʣʦ ʙʳ ʥʘ ʥʠʭ. ɸ ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʜʨʫʛʠʭ ʛʘʣʘʢʪʠʢʘʭ, ʪʦ ʜʘʞʝ 

ʥʘʰʘ ʨʦʜʥʘʷ ɻʘʣʘʢʪʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʢʨʦʭʦʪʥʦʡ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʤʘʩʰʪʘʙʘʤ. 

ʇʦʜʦʙʥʳʝ ʤʳʩʣʠ ʫʯʘʪ ʩʤʠʨʝʥʠʶ ʠ ʧʦʢʘʟʳʚʘʶʪ, ʥʘʩʢʦʣʴʢʦ ʭʨʫʧʢʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʘʰʘ 

ʧʣʘʥʝʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʟʘʩʪʘʚʣʷʶʪ ʧʨʦʥʠʢʥʫʪʴʩʷ ʚʝʣʠʯʠʝʤ ɺʩʝʣʝʥʥʦʡ. ʀ, ʚ ʙʦʣʝʝ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʣʦʩʢʦʩʪʠ, ʟʘʜʫʤʘʪʴʩʷ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ ʪʘʤ ʚʩʪʨʝʪʠʪʴ ʠ ʦʪʢʫʜʘ ʚʩʝ ʵʪʦ ʧʦʷʚʠʣʦʩʴ. 

ʅʝʩʦʤʥʝʥʥʦ, ʪʘʢʠʝ ʚʦʧʨʦʩʳ ʚʦʟʥʠʢʘʣʠ ʠ ʫ ʜʦʠʩʪʦʨʠʯʝʩʢʠʭ ʣʶʜʝʡ. ʄʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʠ ʚʦʟʥʠʢʘʣʠ ʙʦʣʝʝ 4000 ʣʝʪ ʥʘʟʘʜ ʫ ʞʠʪʝʣʝʡ ʂʠʪʘʷ, ʄʝʩʦʧʦʪʘʤʠʠ ʠ ɽʛʠʧʪʘ, 

ʦʩʪʘʚʠʚʰʠʭ ʧʠʩʴʤʝʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ. ʀʭ ʦʪʚʝʪʳ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʙʦʛʘʪʦʤ 

ʚʦʦʙʨʘʞʝʥʠʠ, ʝʩʣʠ ʩʯʠʪʘʪʴ ʨʘʙʦʪʦʡ ʚʦʦʙʨʘʞʝʥʠʷ ʧʨʠʧʠʩʳʚʘʥʠʝ ʚʩʝʛʦ, ʯʪʦ ʥʝ ʧʦʥʠʤʘʝʰʴ, 

ʥʝʚʠʜʘʥʥʳʤ ʙʦʞʝʩʪʚʘʤ ʩ ʩʘʤʳʤʠ ʧʨʠʯʫʜʣʠʚʳʤʠ ʪʝʣʘʤʠ ʠ ʦʙʨʘʟʦʤ ʞʠʟʥʠ, ʥʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʥʝ ʥʝʩʣʠ ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʉ ʪʝʯʝʥʠʝʤ ʩʪʦʣʝʪʠʡ ʥʘʫʢʘ ʧʨʝʜʣʦʞʠʣʘ ʩʦʙʩʪʚʝʥʥʳʝ ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ. ɺ 

ʩʨʝʜʥʝʤ ʦʥʠ ʙʳʣʠ ʥʝ ʪʘʢʠʤʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤʠ, ʢʘʢ ʠʩʪʦʨʠʠ ʦ ʯʝʨʝʧʘʭʘʭ, ʥʝʩʫʱʠʝ ʥʘ ʩʧʠʥʘʭ ʥʘʰ 

ʤʠʨ, ʩʨʘʞʝʥʠʷʭ ʤʝʞʜʫ ʙʦʛʦʤ ʚ ʦʙʣʠʢʝ ʟʤʝʠ ʠ ʚʦʣʰʝʙʥʦʡ ʢʦʰʢʦʡ, ʚʦʦʨʫʞʝʥʥʦʡ ʤʝʯʦʤ, ʠʣʠ ʦ 

ʙʦʛʘʭ, ʢʦʪʦʨʳʭ ʨʘʟʨʝʟʘʣʠ ʥʘ ʜʶʞʠʥʫ ʢʫʩʢʦʚ ʠ ʢʦʪʦʨʳʝ, ʙʫʜʫʯʠ ʩʦʙʨʘʥʥʳʤʠ ʚʥʦʚʴ, ʦʞʠʚʘʣʠ. 

ʄʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʪʝʦʨʠʠ ʥʝ ʙʣʠʞʝ ʢ ʠʩʪʠʥʝ, ʯʝʤ ʪʝ ʢʨʘʩʠʚʳʝ ʠ 
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ʫʚʣʝʢʘʪʝʣʴʥʳʝ ʠʩʪʦʨʠʠ, ʚʝʜʴ ʥʘʫʯʥʳʝ ʦʪʚʝʪʳ ʚʩʝʛʜʘ ʯʝʤ-ʪʦ ʦʙʫʩʣʦʚʣʝʥʳ ʠ ʦʪʙʨʘʩʳʚʘʶʪʩʷ, ʝʩʣʠ 

ʥʦʚʳʝ ʜʘʥʥʳʝ ʠʤ ʧʨʦʪʠʚʦʨʝʯʘʪ. ʆʜʥʘ ʠʟ ʧʦʧʫʣʷʨʥʝʡʰʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʥʘʫʯʥʦʡ 

ʵʨʳ ʪʝʦʨʠʡ ʥʝʚʳʥʦʩʠʤʦ ʩʢʫʯʥʘ, ʧʦʩʢʦʣʴʢʫ, ʝʩʣʠ ʦʥʘ ʚʝʨʥʘ, ʪʦ ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ: ɺʩʝʣʝʥʥʘʷ 

ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚʩʝʛʜʘ. ʄʥʝ, ʧʨʘʚʜʘ, ʢʘʞʝʪʩʷ, ʯʪʦ 

ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʦ ʢʦʥʮʘ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʚʦʧʨʦʩʦʤ, ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʷʩʥʠʪʴ 

ʝʱʝ, ʧʦʯʝʤʫ ʦʥʘ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʦʚʘʣʘ. ʆʪʚʝʪ çʧʨʦʩʪʦ ʩʫʱʝʩʪʚʦʚʘʣʘ, ʠ ʚʩʝè ʝʱʝ ʤʝʥʝʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʝʥ, ʯʝʤ ʧʨʠʚʣʝʯʝʥʠʝ ʢ ʵʪʦʡ ʠʩʪʦʨʠʠ ʢʘʢʦʛʦ-ʪʦ ʟʤʝʠʥʦʛʦ ʙʦʛʘ. ʅʦ ʤʥʦʛʠʝ ʜʫʤʘʶʪ 

ʠʥʘʯʝ. 

*** 
ʉʝʛʦʜʥʷ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʩʤʦʣʦʛʦʚ ʜʫʤʘʶʪ, ʯʪʦ ʚʩʷ ɺʩʝʣʝʥʥʘʷ ð ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʨʝʤʷ ʠ 

ʚʝʱʝʩʪʚʦ ð ʚʦʟʥʠʢʣʘ ʦʢʦʣʦ 13,8 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ[80]. ʂʨʫʧʠʥʢʘ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ 

ʚʦʟʥʠʢʣʘ ʠʟ ʥʠʦʪʢʫʜʘ ʠ ʨʘʩʰʠʨʠʣʘʩʴ ʩ ʥʝʦʙʳʯʘʡʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʏʝʨʝʟ ʦʜʥʫ ʤʠʣʣʠʘʨʜʥʫʶ ʜʦʣʶ 

ʩʝʢʫʥʜʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʥʝʠʩʪʦʚʩʪʚʦ ʫʣʝʛʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʚʦʟʥʠʢʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʯʘʩʪʠʮʳ, ʪʘʢʠʝ ʢʘʢ ʢʚʘʨʢʠ ʠ ʛʣʶʦʥʳ; ʝʱʝ ʯʝʨʝʟ ʦʜʥʫ ʤʠʣʣʠʦʥʥʫʶ ʜʦʣʶ ʩʝʢʫʥʜʳ ʵʪʠ ʯʘʩʪʠʮʳ 

ʩʦʝʜʠʥʠʣʠʩʴ, ʯʪʦʙʳ ʦʙʨʘʟʦʚʘʪʴ ʙʦʣʝʝ ʟʥʘʢʦʤʳʝ ʥʘʤ ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ. ʇʦʪʨʝʙʦʚʘʣʦʩʴ 

ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʯʪʦʙʳ ʦʥʠ ʩʦʰʣʠʩʴ ʚʤʝʩʪʝ ʠ ʦʙʨʘʟʦʚʘʣʠ ʧʨʦʩʪʳʝ ʘʪʦʤʥʳʝ ʷʜʨʘ. ɸʪʦʤʳ ð ʵʪʦ 

ʷʜʨʘ ʧʣʶʩ ʵʣʝʢʪʨʦʥʳ, ʠ ʜʦʣʞʥʦ ʙʳʣʦ ʧʨʦʡʪʠ ʝʱʝ 380 000 ʣʝʪ, ʯʪʦʙʳ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʤʝʩʠ 

ʜʦʙʘʚʠʣʠʩʴ ʵʣʝʢʪʨʦʥʳ ʠ ʚʦʟʥʠʢʣʠ ʘʪʦʤʳ ʧʨʦʩʪʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ: ʚʦʜʦʨʦʜʘ, ʛʝʣʠʷ ʠ ʜʝʡʪʝʨʠʷ. 

ʊʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʚʝʱʝʩʪʚʦ ʥʘʯʘʣʦ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʛʫʱʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ, ʠ ʩʦ 

ʚʨʝʤʝʥʝʤ ʧʦʷʚʠʣʠʩʴ ʟʚʝʟʜʳ, ʧʣʘʥʝʪʳ ʠ ʛʘʣʘʢʪʠʢʠ. ʂʦʩʤʦʣʦʛʠ ʨʘʩʩʯʠʪʘʣʠ ʵʪʦʪ ʛʨʘʬʠʢ ʩ ʙʦʣʴʰʦʡ 

ʪʦʯʥʦʩʪʴʶ ʠ ʥʝʦʙʳʯʘʡʥʳʤʠ ʧʦʜʨʦʙʥʦʩʪʷʤʠ. 

ʕʪʦʪ ʩʮʝʥʘʨʠʡ ʠ ʝʩʪʴ ʟʥʘʤʝʥʠʪʳʡ ɹʦʣʴʰʦʡ ʚʟʨʳʚ ð ʪʘʢʦʝ ʥʘʟʚʘʥʠʝ, ʩ ʥʝʢʦʪʦʨʳʤ ʦʪʪʝʥʢʦʤ 

ʩʘʨʢʘʟʤʘ, ʧʫʩʪʠʣ ʚ ʦʙʦʨʦʪ ʌʨʝʜ ʍʦʡʣ. ʆʥ ʙʳʣ ʫʙʝʞʜʝʥʥʳʤ ʩʪʦʨʦʥʥʠʢʦʤ ʩʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ ʥʘ 

ʪʦʪ ʤʦʤʝʥʪ ʪʝʦʨʠʠ ð ʪʝʦʨʠʠ ʩʪʘʮʠʦʥʘʨʥʦʡ ɺʩʝʣʝʥʥʦʡ, ʥʘʟʚʘʥʠʝ ʢʦʪʦʨʦʡ ʛʦʚʦʨʠʪ ʩʘʤʦ ʟʘ ʩʝʙʷ. 

ʆʜʥʘʢʦ, ʥʝʚʟʠʨʘʷ ʥʘ ʥʘʟʚʘʥʠʝ, ʵʪʦ ʚʦʚʩʝ ʥʝ ʙʳʣʘ ɺʩʝʣʝʥʥʘʷ, ʚ ʢʦʪʦʨʦʡ ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ɼʝʣʦ ʧʨʦʩʪʦ ʚ ʪʦʤ, ʯʪʦ ʥʠʯʪʦ ʠʟ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʥʝʡ ʥʝ ʚʳʟʳʚʘʣʦ ʢʘʢʠʭ-ʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʧʝʨʝʤʝʥ. ʍʦʡʣ ʩʯʠʪʘʣ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ, ʧʨʠʦʙʨʝʪʘʷ ʥʦʚʳʝ ʦʙʲʝʤʳ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʥʦʚʳʝ ʯʘʩʪʠʮʳ ʧʦʪʠʭʦʥʴʢʫ ʧʦʷʚʣʷʶʪʩʷ ʠʟ ʥʠʯʝʛʦ ʚ ʧʫʩʪʦʪʘʭ 

ʤʝʞʜʫ ʛʘʣʘʢʪʠʢʘʤʠ. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ɹʦʣʴʰʦʡ ʚʟʨʳʚ ʢʦʩʤʦʣʦʛʠ ʥʝ ʧʨʦʩʪʦ ʠʟʚʣʝʢʣʠ ʠʟ ʚʦʟʜʫʭʘ. ʍʘʙʙʣ ʚʳʷʚʠʣ ʠʟ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʩʪʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ 

ʧʦʜʦʙʥʦʝ ʥʘʯʘʣʦ ɺʩʝʣʝʥʥʦʡ ʩʪʘʣʦ ʢʘʟʘʪʴʩʷ ʧʦʯʪʠ ʥʝʠʟʙʝʞʥʳʤ. ʕʪʦ ʦʪʢʨʳʪʠʝ ʩʪʘʣʦ 

ʥʝʦʞʠʜʘʥʥʳʤ ʧʦʙʦʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʝʛʦ ʨʘʙʦʪʳ ʧʦ ʠʟʤʝʨʝʥʠʶ ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʛʘʣʘʢʪʠʢ, ʥʦ ʠʜʝʷ 

ʚʦʩʭʦʜʠʪ ʝʱʝ ʢ ʃʝʤʝʪʨʫ ʠ ʙʳʣʘ ʚʳʩʢʘʟʘʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʨʘʥʴʰʝ. ɺ ʥʘʯʘʣʝ XX ʚʝʢʘ ʚ 

ʢʦʩʤʦʣʦʛʠʠ ʧʨʝʦʙʣʘʜʘʣʠ ʦʯʝʥʴ ʧʨʦʩʪʳʝ ʚʟʛʣʷʜʳ. ʅʘʰʘ ɻʘʣʘʢʪʠʢʘ ʩʦʜʝʨʞʠʪ ʚʩʝ ʚʝʱʝʩʪʚʦ ʚʦ 

ɺʩʝʣʝʥʥʦʡ; ʚʥʝ ʝʝ ʮʘʨʠʪ ʙʝʩʢʦʥʝʯʥʘʷ ʧʫʩʪʦʪʘ. ɻʘʣʘʢʪʠʢʘ ʥʝ ʢʦʣʣʘʧʩʠʨʫʝʪ ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʤ 

ʚʝʩʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʚʨʘʱʘʝʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʪʘʙʠʣʴʥʘ. ʂʦʛʜʘ ʕʡʥʰʪʝʡʥ ʚ 

1915 ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʣ ʦʙʱʫʶ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʦʥ ʙʳʩʪʨʦ ʧʦʥʷʣ, ʯʪʦ ʪʘʢʘʷ ʤʦʜʝʣʴ 

ɺʩʝʣʝʥʥʦʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʙʠʣʴʥʦʡ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ ʩʪʘʮʠʦʥʘʨʥʘʷ ɺʩʝʣʝʥʥʘʷ 

ʥʝʧʨʝʤʝʥʥʦ ʩʢʦʣʣʘʧʩʠʨʫʝʪ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʚʨʘʱʘʝʪʩʷ ʦʥʘ ʠʣʠ ʥʝʪ. ɺ ʝʛʦ ʨʘʩʯʝʪʘʭ 

ʬʠʛʫʨʠʨʦʚʘʣʘ ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʘʷ ɺʩʝʣʝʥʥʘʷ, ʥʦ ʠʥʪʫʠʪʠʚʥʦ ʙʳʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʪʘ ʞʝ 

ʧʨʦʙʣʝʤʘ ʦʞʠʜʘʝʪ ʣʶʙʫʶ ʩʪʘʮʠʦʥʘʨʥʫʶ ʨʝʣʷʪʠʚʠʩʪʩʢʫʶ ɺʩʝʣʝʥʥʫʶ. 

ʕʡʥʰʪʝʡʥ ʠʩʢʘʣ ʚʳʭʦʜ ʠ ʚ 1917 ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʣ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʥ ʜʦʙʘʚʠʣ ʚ ʩʚʦʠ 

ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʯʣʝʥ ð ʤʝʪʨʠʢʫ, ʫʤʥʦʞʝʥʥʫʶ ʥʘ 

ʧʦʩʪʦʷʥʥʫʶ ȿ (ʟʘʛʣʘʚʥʘʷ ʛʨʝʯʝʩʢʘʷ ʙʫʢʚʘ çʣʷʤʙʜʘè), ʧʦʟʞʝ ʧʦʣʫʯʠʚʰʫʶ ʥʘʟʚʘʥʠʝ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ. ʕʪʦ ʩʣʘʛʘʝʤʦʝ ʟʘʩʪʘʚʣʷʝʪ ʤʝʪʨʠʢʫ ʨʘʩʰʠʨʷʪʴʩʷ, ʠ ʧʨʠ ʪʱʘʪʝʣʴʥʦʡ 

ʧʦʜʛʦʥʢʝ ʧʦʩʪʦʷʥʥʦʡ ȿ ʵʪʦ ʨʘʩʰʠʨʝʥʠʝ ʚ ʪʦʯʥʦʩʪʠ ʢʦʤʧʝʥʩʠʨʫʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʢʦʣʣʘʧʩ. 

ɺ 1927 ʛʦʜʫ ʃʝʤʝʪʨ ʥʘʯʘʣ ʨʝʘʣʠʟʘʮʠʶ ʘʤʙʠʮʠʦʟʥʦʛʦ ʧʨʦʝʢʪʘ: ʦʧʨʝʜʝʣʠʪʴ ʧʨʠ ʧʦʤʦʱʠ 

ʫʨʘʚʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ ʛʝʦʤʝʪʨʠʶ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ. ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʚʩʝ ʪʝʤ ʞʝ ʫʧʨʦʱʘʶʱʠʤ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʦ, ʦʥ ʚʳʚʝʣ ʷʚʥʫʶ ʬʦʨʤʫʣʫ 

ʜʣʷ ʵʪʦʡ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʛʝʦʤʝʪʨʠʠ. ʈʘʟʦʙʨʘʚʰʠʩʴ ʚ ʩʤʳʩʣʝ 

ʧʦʣʫʯʝʥʥʦʡ ʬʦʨʤʫʣʳ, ʃʝʤʝʪʨ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʦʥʘ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʥʝʯʪʦ ʚʝʩʴʤʘ ʧʨʠʤʝʯʘʪʝʣʴʥʦʝ. 

ɺʩʝʣʝʥʥʘʷ ʨʘʩʰʠʨʷʝʪʩʷ[81]. 
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ɺ 1927 ʛʦʜʫ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʧʨʠʤʝʨʥʦ ʚ 

ʥʳʥʝʰʥʝʤ ʝʝ ʚʠʜʝ. ʆʥʘ ʧʨʦʩʪʦ ʙʳʣʘ, ʦʥʘ ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʣʘ. ɺ ʪʦʯʥʦʩʪʠ ʢʘʢ ʩʪʘʮʠʦʥʘʨʥʘʷ 

ɺʩʝʣʝʥʥʘʷ ʕʡʥʰʪʝʡʥʘ. ʅʦ ʪʝʧʝʨʴ ʃʝʤʝʪʨ ʫʪʚʝʨʞʜʘʣ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʢʦʪʦʨʫʶ 

ʤʥʦʛʠʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʯʠʪʘʣʠ ʥʝʩʢʦʣʴʢʦ ʫʤʦʟʨʠʪʝʣʴʥʦʡ, ʯʪʦ ʦʥʘ ʨʘʩʪʝʪ. ɹʦʣʝʝ ʪʦʛʦ, ʦʥʘ ʨʘʩʪʝʪ ʩ 

ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ: ʝʝ ʜʠʘʤʝʪʨ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʨʦʰʝʜʰʝʤʫ ʚʨʝʤʝʥʠ. 

ʃʝʤʝʪʨ ʧʦʧʳʪʘʣʩʷ ʦʮʝʥʠʪʴ ʩʢʦʨʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷʧʦ ʜʘʥʥʳʤ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʥʦ ʚ 

ʪʦ ʚʨʝʤʷ ʵʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʩʣʠʰʢʦʤ ʨʫʜʠʤʝʥʪʘʨʥʳʤʠ, ʯʪʦʙʳ ʚʳʛʣʷʜʝʪʴ ʫʙʝʜʠʪʝʣʴʥʦ. 

ʇʨʠʥʷʪʴ ʢʦʥʮʝʧʮʠʶ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ, ʝʩʣʠ ʧʨʝʞʜʝ ʪʳ ʩʯʠʪʘʣ ɺʩʝʣʝʥʥʫʶ ʚʝʯʥʦʡ ʠ 

ʥʝʠʟʤʝʥʥʦʡ, ʙʳʣʦ ʥʝʧʨʦʩʪʦ. ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚʩʝʛʦ, ʯʪʦ ʝʩʪʴ ʚʦ ɺʩʝʣʝʥʥʦʡ, ʜʦʣʞʥʦ ʢʘʢʠʤ-ʪʦ 

ʟʘʛʘʜʦʯʥʳʤ ʦʙʨʘʟʦʤ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ. ʅʦ ʦʪʢʫʜʘ ʵʪʦ ʚʩʝ ʜʦʣʞʥʦ ʙʨʘʪʴʩʷ? ʊʘʢʦʡ 

ʚʟʛʣʷʜ ʢʘʟʘʣʩʷ ʙʝʩʩʤʳʩʣʝʥʥʳʤ. ʆʥ ʧʦʢʘʟʘʣʩʷ ʙʝʩʩʤʳʩʣʝʥʥʳʤ ʜʘʞʝ ʕʡʥʰʪʝʡʥʫ, ʢʦʪʦʨʳʡ, ʝʩʣʠ 

ʚʝʨʠʪʴ ʃʝʤʝʪʨʫ, ʩʢʘʟʘʣ ʧʨʠʤʝʨʥʦ ʩʣʝʜʫʶʱʝʝ: çɺʘʰʠ ʨʘʩʯʝʪʳ ʚʝʨʥʳ, ʥʦ ʚʘʰʘ ʬʠʟʠʢʘ 

ʦʪʚʨʘʪʠʪʝʣʴʥʘè. ɺʦʟʤʦʞʥʦ, ʥʘ ʨʝʘʢʮʠʠ ʕʡʥʰʪʝʡʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʃʝʤʝʪʨ 

ʥʘʟʚʘʣ ʩʚʦʶ ʪʝʦʨʠʶ çʂʦʩʤʠʯʝʩʢʦʝ ʷʡʮʦ, ʚʟʦʨʚʘʚʰʝʝʩʷ ʚ ʤʦʤʝʥʪ ʪʚʦʨʝʥʠʷè, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʩʘʤ ʦʥ 

ʙʳʣ ʩʚʷʱʝʥʥʠʢʦʤ ʠ ʠʝʟʫʠʪʦʤ. ɺʦʦʙʱʝ ʚʩʷ ʠʩʪʦʨʠʷ ʩʣʝʛʢʘ ʦʪʜʘʚʘʣʘ ɹʠʙʣʠʝʡ. ʆʜʥʘʢʦ ʕʡʥʰʪʝʡʥ 

ʥʝ ʦʪʚʝʨʛ ʪʝʦʨʠʶ ʃʝʤʝʪʨʘ ʩ ʧʦʨʦʛʘ, ʘ ʧʨʝʜʣʦʞʠʣ ʪʦʤʫ ʨʘʩʩʤʦʪʨʝʪʴ ʙʦʣʝʝ ʦʙʱʠʝ ʚʘʨʠʘʥʪʳ 

ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʥʝ ʧʨʠʙʝʛʘʷ ʟʘʨʘʥʝʝ ʢ ʩʠʣʴʥʦʤʫ ʧʦʩʪʫʣʘʪʫ ʩʬʝʨʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ. 

*** 
ʋʞʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʷʚʠʣʠʩʴ ʜʘʥʥʳʝ, ʧʦʜʪʚʝʨʜʠʚʰʠʝ ʛʠʧʦʪʝʟʫ ʃʝʤʝʪʨʘ. ɺ ʛʣʘʚʝ 11 ʤʳ 

ʚʠʜʝʣʠ, ʢʘʢ ʨʘʩʯʝʪʯʠʮʘ ʍʘʙʙʣʘ ʃʠʚʠʪʪ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʪʘʣʦʛʘ ʙʣʝʩʢʘ ʪʳʩʷʯ ʟʚʝʟʜ ʟʘʤʝʪʠʣʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘ ʦʜʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʪʠʧʝ ʧʝʨʝʤʝʥʥʳʭ ʟʚʝʟʜ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ 

ʮʝʬʝʠʜʳ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʳʡ ʙʣʝʩʢ, ʠʣʠ ʩʚʝʪʠʤʦʩʪʴ, ʪʘʢʠʭ ʟʚʝʟʜ ʩʚʷʟʘʥ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʩ ʧʝʨʠʦʜʦʤ ʠʟʤʝʥʝʥʠʷ ʙʣʝʩʢʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʘʩʪʨʦʥʦʤʘʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʬʝʠʜʳ ʢʘʢ ʵʪʘʣʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ð ʚʝʜʴ ʜʣʷ ʪʘʢʦʡ ʟʚʝʟʜʳ ʚʠʜʠʤʳʡ ʙʣʝʩʢ 

ʚʩʝʛʜʘ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʠʩʪʠʥʥʳʤ ʙʣʝʩʢʦʤ ʠ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʝʝ. 

ʇʦʥʘʯʘʣʫ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʣʠʰʴ ʟʚʝʟʜʘʤʠ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ, 

ʧʦʩʢʦʣʴʢʫ ʪʝʣʝʩʢʦʧʳ ʪʦʛʜʘ ʝʱʝ ʥʝ ʫʤʝʣʠ ʨʘʟʣʠʯʘʪʴ ʦʪʜʝʣʴʥʳʝ ʟʚʝʟʜʳ ʚ ʜʨʫʛʠʭ ʛʘʣʘʢʪʠʢʘʭ, ʘ ʪʝʤ 

ʙʦʣʝʝ ʚʳʜʝʣʷʪʴ ʠʭ ʩʧʝʢʪʨʳ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʥʝ ʷʚʣʷʝʪʩʷ ʣʠ ʜʘʥʥʘʷ ʟʚʝʟʜʘ 

ʮʝʬʝʠʜʦʡ. ʅʦ ʪʝʣʝʩʢʦʧʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠʩʴ, ʠ ʍʘʙʙʣ ʧʦʩʪʘʚʠʣ ʩʝʙʝ ʩʝʨʴʝʟʥʫʶ ʟʘʜʘʯʫ: 

ʦʧʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʜʘʣʝʢʠ ʦʪ ʥʘʩ ʛʘʣʘʢʪʠʢʠ. ʂʘʢ ʦʧʠʩʳʚʘʣʦʩʴ ʚ ʛʣʘʚʝ 12, ʚ 1924 ʛʦʜʫ ʦʥ 

ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʣʫʯʝʥʥʳʤ ʃʠʚʠʪʪ ʩʦʦʪʥʦʰʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʝ ð ʙʣʝʩʢ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ ɻʘʣʘʢʪʠʢʠ ɸʥʜʨʦʤʝʜʳ M31. ɽʛʦ ʦʪʚʝʪ ʙʳʣ 1 ʤʣʥ ʩʚʝʪʦʚʳʭ ʣʝʪ; ʩʦʚʨʝʤʝʥʥʘʷ 

ʦʮʝʥʢʘ ʩʦʩʪʘʚʣʷʝʪ 2,5 ʤʣʥ. 

ʃʠʚʠʪʪ ʫʜʘʣʦʩʴ ʩʦʚʝʨʰʠʪʴ ʥʝʙʦʣʴʰʦʡ ʰʘʛ ʜʣʷ ʞʝʥʱʠʥʳ, ʥʦ ʦʛʨʦʤʥʳʡ ʩʢʘʯʦʢ ʚʚʝʨʭ ʧʦ 

ʣʝʩʪʥʠʮʝ ʢʦʩʤʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ. ʇʦʥʠʤʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʝʨʝʤʝʥʥʳʭ ʟʚʝʟʜ ʧʦʤʦʛʣʦ 

ʩʚʷʟʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʘʨʘʣʣʘʢʩʘ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ ʚʠʜʠʤʦʛʦ ʙʣʝʩʢʘ ʟʚʝʟʜ. ʊʝʧʝʨʴ 

ʍʘʙʙʣʫ ʧʨʝʜʩʪʦʷʣʦ ʩʜʝʣʘʪʴ ʝʱʝ ʦʜʠʥ ʩʢʘʯʦʢ ʠ ʦʪʢʨʳʪʴ ʪʝʤ ʩʘʤʳʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʣʶʙʳʭ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ, ʢʘʢʠʤʠ ʙʳ ʙʦʣʴʰʠʤʠ ʦʥʠ ʥʠ ʙʳʣʠ. 

ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʠʣʘʩʴ ʠʟ ʥʝʦʞʠʜʘʥʥʦʛʦ ʦʪʢʨʳʪʠʷ ɺʝʩʪʦ ʉʣʘʡʬʝʨʘ ʠ ʄʠʣʴʪʦʥʘ 

ʍʴʶʤʘʩʦʥʘ: ʩʧʝʢʪʨʳ ʤʥʦʛʠʭ ʛʘʣʘʢʪʠʢ ʦʢʘʟʘʣʠʩʴ ʩʜʚʠʥʫʪʳ ʢ ʢʨʘʩʥʦʤʫ ʢʦʥʮʫ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ. ʇʦʭʦʞʝ ʙʳʣʦ, ʯʪʦ ʩʜʚʠʛ ʵʪʦʪ ʚʳʟʚʘʥ ʵʬʬʝʢʪʦʤ ɼʦʧʣʝʨʘ, ʠ ʪʦʛʜʘ ʧʦʣʫʯʘʣʦʩʴ, ʯʪʦ ʵʪʠ 

ʛʘʣʘʢʪʠʢʠ ʜʦʣʞʥʳ ʜʚʠʛʘʪʴʩʷ ʧʨʦʯʴ ʦʪ ʥʘʩ. ʍʘʙʙʣ ʚʟʷʣ 46 ʛʘʣʘʢʪʠʢ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʣʠʩʴ ʠʟʚʝʩʪʥʳʝ 

ʮʝʬʝʠʜʳ, ʘ ʟʥʘʯʠʪ, ʤʦʞʥʦ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʩʫʜʠʪʴ ʦ ʨʘʩʩʪʦʷʥʠʠ ʜʦ ʥʠʭ, ʠ ʥʘʥʝʩ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʛʨʘʬʠʢ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʨʘʩʩʪʦʷʥʠʝ ð ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ. ʅʘ ʛʨʘʬʠʢʝ ʧʦʣʫʯʠʣʘʩʴ 

ʧʨʷʤʘʷ ʣʠʥʠʷ, ʠ ʵʪʦ ʦʟʥʘʯʘʣʦ, ʯʪʦ ʛʘʣʘʢʪʠʢʠ ʫʜʘʣʷʶʪʩʷ ʦʪ ʥʘʩ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ 

ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʥʠʭ. ɺ 1929 ʛʦʜʫ ʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ, ʢʦʪʦʨʫʶ ʤʳ 

ʪʝʧʝʨʴ ʥʘʟʳʚʘʝʤ ʟʘʢʦʥʦʤ ʍʘʙʙʣʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ð ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ ð 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70 ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ ʥʘ ʤʝʛʘʧʘʨʩʝʢ. ʇʝʨʚʘʷ ʦʮʝʥʢʘ ʍʘʙʙʣʘ ʙʳʣʘ ʚ ʩʝʤʴ ʨʘʟ 

ʙʦʣʴʰʝ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʰʚʝʜʩʢʠʡ ʘʩʪʨʦʥʦʤ ʂʥʫʪ ʃʫʥʜʤʘʨʢ ʚʳʩʢʘʟʘʣ ʪʫ ʞʝ ʠʜʝʶ ʚ 1924 ʛʦʜʫ, ʟʘ ʧʷʪʴ 

ʣʝʪ ʜʦ ʍʘʙʙʣʘ. ɼʣʷ ʦʮʝʥʢʠ ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʛʘʣʘʢʪʠʢ ʦʥ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʠʭ ʚʠʜʠʤʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʠ 

ʝʛʦ ʦʮʝʥʢʘ çʧʦʩʪʦʷʥʥʦʡ ʍʘʙʙʣʘè ʙʳʣʘ ʢʫʜʘ ʙʦʣʝʝ ʪʦʯʥʦʡ ð ʦʪ ʩʦʚʨʝʤʝʥʥʦʡ ʦʥʘ ʦʪʣʠʯʘʣʘʩʴ 
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ʤʝʥʴʰʝ ʯʝʤ ʥʘ 1%. ʆʜʥʘʢʦ ʨʘʙʦʪʘ ʃʫʥʜʤʘʨʢʘ ʥʝ ʧʨʠʚʣʝʢʣʘ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʤʝʪʦʜʳ ʥʝ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʥʝʟʘʚʠʩʠʤʳʭ ʠʟʤʝʨʝʥʠʡ. 

ʉʝʛʦʜʥʷ ʘʩʪʨʦʥʦʤʳ ʤʦʛʫʪ ʦʮʝʥʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ ʧʦ ʝʛʦ ʩʧʝʢʪʨʫ; ʜʣʷ ʵʪʦʛʦ 

ʥʫʞʥʦ ʣʠʰʴ, ʯʪʦʙʳ ʚ ʩʧʝʢʪʨʝ ʤʦʞʥʦ ʙʳʣʦ ʚʳʜʝʣʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʧʝʢʪʨʘʣʴʥʳʭ ʣʠʥʠʡ, ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ[82]. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʛʘʣʘʢʪʠʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʢʨʘʩʥʦʝ 

ʩʤʝʱʝʥʠʝ, ʪʘʢ ʯʪʦ ʤʳ ʚʧʦʣʥʝ ʤʦʞʝʤ ʚʳʯʠʩʣʠʪʴ, ʢʘʢ ʜʘʣʝʢʦ ʦʪ ʥʘʩ ʦʥʠ ʥʘʭʦʜʷʪʩʷ. ɺʩʝ ʦʥʠ 

ʜʚʠʞʫʪʩʷ ʦʪ ʥʘʩ ʧʨʦʯʴ. ʊʘʢ ʯʪʦ ʣʠʙʦ ɿʝʤʣʷ ʣʝʞʠʪ ʚ ʮʝʥʪʨʝ ʛʨʦʤʘʜʥʦʡ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʦʙʣʘʩʪʠ 

ð ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʠʥʮʠʧʫ ʂʦʧʝʨʥʠʢʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʤʳ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʤ ʩʦʙʦʡ ʥʠʯʝʛʦ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʛʦ, ð ʣʠʙʦ ʚʩʷ ɺʩʝʣʝʥʥʘʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ ʠ ʠʥʦʧʣʘʥʝʪʷʥʝ ʚ ʜʨʫʛʦʡ 

ʛʘʣʘʢʪʠʢʝ ʚʠʜʷʪ ʚʦʢʨʫʛ ʩʝʙʷ ʪʫ ʞʝ ʢʘʨʪʠʥʫ. 

ʆʪʢʨʳʪʠʝ ʍʘʙʙʣʘ ʩʪʘʣʦ ʩʝʨʴʝʟʥʳʤ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ ʃʝʤʝʪʨʦʚʘ çʢʦʩʤʠʯʝʩʢʦʛʦ ʷʡʮʘè. 

ɽʩʣʠ ʦʪʳʛʨʘʪʴ ʨʘʩʰʠʨʷʶʱʫʶʩʷ ɺʩʝʣʝʥʥʫʶ ʥʘʟʘʜ ʚʦ ʚʨʝʤʝʥʠ, ʪʦ ʚʩʝ ʩʦʞʤʝʪʩʷ ʚ ʪʦʯʢʫ. ʊʝʧʝʨʴ, 

ʚʥʦʚʴ ʟʘʧʫʩʢʘʷ ʚʨʝʤʷ ʚ ʥʦʨʤʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʜʦʣʞʥʘ ʙʳʣʘ 

ʥʘʯʘʪʴʩʷ ʩ ʪʦʯʢʠ. ɺʩʝʣʝʥʥʘʷ ʥʝ ʧʦʷʚʣʷʝʪʩʷ ʠʟ ʷʡʮʘ: ʦʥʘ ʠ ʝʩʪʴ ʷʡʮʦ. ʗʡʮʦ ʵʪʦ ʧʦʷʚʣʷʝʪʩʷ ʠʟ 

ʥʠʦʪʢʫʜʘ ʠ ʨʘʩʪʝʪ. ʀ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠ ʚʨʝʤʷ ʨʦʞʜʘʶʪʩʷ ʠʟ ʥʠʯʝʛʦ, ʠ, ʢʘʢ ʪʦʣʴʢʦ ʦʥʠ ʚʦʟʥʠʢʘʶʪ, 

ʥʘʯʠʥʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʝʛʦʜʥʷʰʥʝʡ ɺʩʝʣʝʥʥʦʡ[83]. 

ʂʦʛʜʘ ʥʘʙʣʶʜʝʥʠʷ ʍʘʙʙʣʘ ʫʙʝʜʠʣʠ ʕʡʥʰʪʝʡʥʘ ʚ ʪʦʤ, ʯʪʦ ʃʝʤʝʪʨ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʙʳʣ ʧʨʘʚ, 

ʦʥ ʧʦʥʷʣ, ʯʪʦ ʚʧʦʣʥʝ ʤʦʛ ʟʘʨʘʥʝʝ ʧʨʝʜʩʢʘʟʘʪʴ ʢʦʩʤʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ. ɽʛʦ ʩʪʘʮʠʦʥʘʨʥʦʝ 

ʨʝʰʝʥʠʝ ʤʦʞʥʦ ʙʳʣʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʚ ʨʘʩʰʠʨʷʶʱʝʝʩʷ, ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʝʜʦʪʚʨʘʪʠʣʦ ʙʳ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʢʦʣʣʘʧʩ. ʊʦʛʜʘ ʥʝ ʚʦʟʥʠʢʣʦ ʙʳ ʥʫʞʜʳ ʚ ʜʦʩʘʜʥʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ 

ʢʦʥʩʪʘʥʪʝ ȿ: ʧʦ ʩʫʱʝʩʪʚʫ, ʝʝ ʨʦʣʴ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʣʫʞʠʪʴ ʧʦʜʧʦʨʢʦʡ ʥʝʚʝʨʥʦʡ 

ʪʝʦʨʠʠ. ʕʡʥʰʪʝʡʥ ʠʩʢʣʶʯʠʣ ȿ ʠʟ ʩʚʦʝʡ ʪʝʦʨʠʠ ʠ ʧʦʟʞʝ ʩʢʘʟʘʣ, ʯʪʦ ʝʝ ʚʢʣʶʯʝʥʠʝ ʙʳʣʦ ʝʛʦ 

ʩʘʤʳʤ ʩʝʨʴʝʟʥʳʤ ʟʘʙʣʫʞʜʝʥʠʝʤ. 

ɺʝʨʰʠʥʦʡ ʚʩʝʡ ʵʪʦʡ ʨʘʙʦʪʳ ʩʪʘʣʘ ʩʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʛʝʦʤʝʪʨʠʠ 

ɺʩʝʣʝʥʥʦʡ ð ʤʝʪʨʠʢʘ ʌʨʠʜʤʘʥʘ ð ʕʡʥʰʪʝʡʥʘ ð ʈʦʙʝʨʪʩʦʥʘ ð ʋʦʣʢʝʨʘ, ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʚ 1930-ʝ ʛʦʜʳ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʮʝʣʦʝ ʩʝʤʝʡʩʪʚʦ ʨʝʰʝʥʠʡ, ʢʘʞʜʦʝ ʠʟ 

ʢʦʪʦʨʳʭ ʜʘʝʪ ʚʦʟʤʦʞʥʳʡ ʚʘʨʠʘʥʪ ʛʝʦʤʝʪʨʠʠ. ʊʘʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʧʘʨʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ 

ʢʨʠʚʠʟʥʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠʣʠ ʨʘʚʥʦʡ ʥʫʣʶ. ʂʘʞʜʘʷ 

ʚʩʝʣʝʥʥʘʷ ʚ ʵʪʦʤ ʩʝʤʝʡʩʪʚʝ ʛʦʤʦʛʝʥʥʘ (ʦʜʥʦʨʦʜʥʘ, ʦʜʠʥʘʢʦʚʘ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ) ʠ ʠʟʦʪʨʦʧʥʘ 

(ʦʜʠʥʘʢʦʚʘ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ) ð ʵʪʦ ʛʣʘʚʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʠʥʷʪʳʝ ʧʨʠ ʚʳʚʦʜʝ ʬʦʨʤʫʣʳ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʤʦʞʝʪ ʨʘʩʰʠʨʷʪʴʩʷ ʠʣʠ ʩʞʠʤʘʪʴʩʷ, ʘ ʝʛʦ ʙʘʟʦʚʘʷ ʪʦʧʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʩʪʦʡ ʠʣʠ ʩʣʦʞʥʦʡ. ʕʪʘ ʤʝʪʨʠʢʘ ʜʦʧʫʩʢʘʝʪ ʪʘʢʞʝ ʚʢʣʶʯʝʥʠʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʩʪʘʥʪʳ. 

*** 
ʇʦʩʢʦʣʴʢʫ ʚʨʝʤʷ ʨʦʜʠʣʦʩʴ ʩ ɹʦʣʴʰʠʤ ʚʟʨʳʚʦʤ, ʥʝʪ ʥʠʢʘʢʦʡ ʣʦʛʠʯʝʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʪʦ ʧʨʦʠʩʭʦʜʠʣʦ çʜʦ ʪʦʛʦè. ʅʠʢʘʢʦʛʦ çʜʦ ʪʦʛʦè ʥʝ ʙʳʣʦ. ʌʠʟʠʢʘ ʙʳʣʘ ʛʦʪʦʚʘ ʢ 

ʵʪʦʡ ʨʘʜʠʢʘʣʴʥʦʡ ʪʝʦʨʠʠ, ʧʦʩʢʦʣʴʢʫ ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʘʩʪʠʮʳ ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʩʧʦʥʪʘʥʥʦ ʠʟ ʥʠʯʝʛʦ[84]. ɽʩʣʠ ʵʪʦ ʤʦʞʝʪ ʜʝʣʘʪʴ ʯʘʩʪʠʮʘ, ʪʦ ʧʦʯʝʤʫ ʥʝ ɺʩʝʣʝʥʥʘʷ? 

ɽʩʣʠ ʥʘ ʵʪʦ ʩʧʦʩʦʙʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪʦ ʧʦʯʝʤʫ ʥʝ ʚʨʝʤʷ? ʂʦʩʤʦʣʦʛʠ ʠ ʩʝʛʦʜʥʷ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦ 

ʩʫʱʝʩʪʚʫ ʵʪʦ ʚʝʨʥʦ, ʭʦʪʷ ʦʥʠ ʫʞʝ ʥʘʯʠʥʘʶʪ ʩʦʤʥʝʚʘʪʴʩʷ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʤʦʞʥʦ çʜʦ ʪʦʛʦè ʪʘʢ 

ʣʝʛʢʦ ʦʪʙʨʦʩʠʪʴ. ʇʦʜʨʦʙʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʨʦʠʪʴ ʩʣʦʞʥʫʶ ʠ ʦʯʝʥʴ ʪʦʯʥʫʶ 

ʭʨʦʥʠʢʫ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ɺʩʝʣʝʥʥʘʷ ʚʦʟʥʠʢʣʘ 13,8 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ ʢʘʢ ʪʦʯʢʘ[85] ʠ ʩ ʪʝʭ 

ʧʦʨ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʰʠʨʷʝʪʩʷ. 

ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʟʘʛʘʜʦʯʥʳʭ ʯʝʨʪ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ 

ʛʘʣʘʢʪʠʢʠ ʠ ʜʘʞʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ʛʘʣʘʢʪʠʢ ʥʝ ʨʘʩʰʠʨʷʶʪʩʷ. ʄʳ ʤʦʞʝʤ 

ʦʮʝʥʠʪʴ ʨʘʟʤʝʨʳ ʜʘʣʝʢʠʭ ʛʘʣʘʢʪʠʢ, ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʩʨʝʜʠ ʥʠʭ 

ʧʨʠʤʝʨʥʦ ʪʘʢʦʝ ʞʝ, ʢʘʢ ʠ ʩʨʝʜʠ ʙʣʠʟʣʝʞʘʱʠʭ ʛʘʣʘʢʪʠʢ. ʅʘʙʣʶʜʘʶʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʪʨʘʥʥʳʝ 

ʧʨʦʮʝʩʩʳ. ʄʝʥʷʝʪʩʷ ʰʢʘʣʘ ʨʘʩʩʪʦʷʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɻʘʣʘʢʪʠʢʠ ʨʘʩʭʦʜʷʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʨʦʯʴ, 

ʧʦʪʦʤʫ ʯʪʦ ʤʝʞʜʫ ʥʠʤʠ ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘ ʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʠ ʨʘʟʣʝʪʘʶʪʩʷ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚ ʢʘʢʦʤ-ʪʦ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʪʦʨʳʤ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ ʵʬʬʝʢʪʘʤ. ɻʘʣʘʢʪʠʢʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 14,7 

ʤʠʣʣʠʘʨʜʘ ʩʚʝʪʦʚʳʭ ʣʝʪ ʫʜʘʣʷʶʪʩʷ ʦʪ ʥʘʩ ʪʘʢ ʙʳʩʪʨʦ, ʯʪʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʤ ʦʥʠ ʜʚʠʞʫʪʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ, ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʤʳ ʠʭ ʚʩʝ ʝʱʝ ʚʠʜʠʤ. 

ɺ ʵʪʠʭ ʫʪʚʝʨʞʜʝʥʠʷʭ, ʢʘʞʝʪʩʷ, ʪʨʠ ʚʝʱʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʘʚʠʣʴʥʳʤʠ. ʇʦʩʢʦʣʴʢʫ ʚʦʟʨʘʩʪ 

ɺʩʝʣʝʥʥʦʡ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 13,8 ʤʠʣʣʠʘʨʜʘ ʣʝʪ, ʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʩʝ ʝʝ ʚʝʱʝʩʪʚʦ ʥʘʭʦʜʠʣʦʩʴ ʚ 
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ʦʜʥʦʡ ʪʦʯʢʝ, ʪʦ ʢʘʢ ʯʪʦ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʦʪ ʥʘʩ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 14,7 ʤʠʣʣʠʘʨʜʘ 

ʩʚʝʪʦʚʳʭ ʣʝʪ? ʕʪʦ ʯʪʦ-ʪʦ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳ ʚʩʝ ʵʪʦ ʚʨʝʤʷ ʜʚʠʛʘʪʴʩʷ ʙʳʩʪʨʝʝ ʩʚʝʪʘ, ʭʦʪʷ ʪʝʦʨʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʵʪʦ ʟʘʧʨʝʱʘʝʪ. ʇʦ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʛʘʣʘʢʪʠʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʤʦʛʫʪ 

ʜʚʠʛʘʪʴʩʷ ʙʳʩʪʨʝʝ ʩʚʝʪʘ. ʅʘʢʦʥʝʮ, ʝʩʣʠ ʙʳ ʦʥʠ ʵʪʦ ʜʝʣʘʣʠ, ʤʳ ʙʳ ʥʝ ʤʦʛʣʠ ʠʭ ʚʠʜʝʪʴ. 

ʏʪʦʙʳ ʧʦʥʷʪʴ, ʧʦʯʝʤʫ ʵʪʠ ʫʪʚʝʨʞʜʝʥʠʷ ʚʩʝ ʞʝ ʠʤʝʶʪ ʩʤʳʩʣ, ʤʳ ʜʦʣʞʥʳ ʯʫʪʴ ʣʫʯʰʝ 

ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ɼʘ, ʦʥʘ ʟʘʧʨʝʱʘʝʪ ʤʘʪʝʨʠʠ ʜʚʠʛʘʪʴʩʷ ʙʳʩʪʨʝʝ ʩʚʝʪʘ, ʥʦ 

ʵʪʦʪ ʧʨʝʜʝʣ ʙʝʨʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʢʨʫʞʘʶʱʝʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ. ʆʜʥʘʢʦ ʪʝʦʨʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʝ ʟʘʧʨʝʱʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʫʨʘʩʰʠʨʷʪʴʩʷ ʙʳʩʪʨʝʝ ʩʚʝʪʘ. ʊʘʢ ʯʪʦ ʥʝʢʘʷ ʦʙʣʘʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʧʦʣʥʝ ʤʦʛʣʘ ʙʳ ʧʨʝʚʳʩʠʪʴ ʩʚʝʪʦʚʦʡ ʧʨʝʜʝʣ, ʪʦʛʜʘ ʢʘʢ ʤʘʪʝʨʠʷ ʚʥʫʪʨʠ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʷʣʘ ʙʳ ʩʢʦʨʦʩʪʴ ʥʠʞʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʤʝʱʘʶʱʝʤʫ ʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʫ. ʄʘʣʦ ʪʦʛʦ, ʤʘʪʝʨʠʷ ʚʦʦʙʱʝ ʤʦʛʣʘ ʧʦʢʦʠʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʢʨʫʞʘʶʱʝʛʦ ʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʘʤʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʩʰʠʨʷʣʦʩʴ ʙʳ ʢʫʜʘ-ʪʦ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʚ 10 ʨʘʟ 

ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ. ɺ ʪʦʯʥʦʩʪʠ ʢʘʢ ʤʳ ʤʦʞʝʤ ʤʠʨʥʦ ʩʠʜʝʪʴ, ʧʦʧʠʚʘʪʴ ʢʦʬʝ ʠ 

ʧʦʯʠʪʳʚʘʪʴ ʛʘʟʝʪʫ ʚʥʫʪʨʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʘʤʦʣʝʪʘ, ʣʝʪʷʱʝʛʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 700 ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ. 

ʕʪʠʤ ʞʝ ʦʙʲʷʩʥʷʝʪʩʷ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʛʘʣʘʢʪʠʢʠ ʤʦʛʣʠ ʦʢʘʟʘʪʴʩʷ ʦʪ ʥʘʩ ʟʘ 

14,7 ʤʠʣʣʠʘʨʜʘ ʩʚʝʪʦʚʳʭ ʣʝʪ. ʀʤ ʩʘʤʠʤ ʥʝ ʧʨʠʰʣʦʩʴ ʧʨʝʦʜʦʣʝʚʘʪʴ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ. ɺʳʨʦʩʣʦ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʣʝʞʘʱʝʛʦ ʤʝʞʜʫ ʥʠʤʠ ʠ ʥʘʤʠ. 

ʅʘʢʦʥʝʮ, ʩʚʝʪ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʤʳ ʥʘʙʣʶʜʘʝʤ ʵʪʠ ʜʘʣʝʢʠʝ ʛʘʣʘʢʪʠʢʠ, ð ʵʪʦ ʚʦʚʩʝ ʥʝ 

ʪʦʪ ʩʚʝʪ, ʢʦʪʦʨʳʡ ʦʥʠ ʠʟʣʫʯʘʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʕʪʦ ʩʚʝʪ, ʢʦʪʦʨʳʡ ʦʥʠ ʠʩʧʫʩʪʠʣʠ ʚ ʧʨʦʰʣʦʤ, 

ʢʦʛʜʘ ʥʘʭʦʜʠʣʠʩʴ ʢ ʥʘʤ ʙʣʠʞʝ. ɺʦʪ ʧʦʯʝʤʫ ʥʘʙʣʶʜʘʝʤʘʷ ɺʩʝʣʝʥʥʘʷ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʤʳ 

ʤʦʛʣʠ ʙʳ ʦʞʠʜʘʪʴ. 

ɺʦʟʤʦʞʥʦ, ʟʘ ʦʙʜʫʤʳʚʘʥʠʝʤ ʚʩʝʛʦ ʵʪʦʛʦ ʚʘʤ ʟʘʭʦʯʝʪʩʷ ʚʳʧʠʪʴ ʢʦʬʝ ʠ ʧʦʯʠʪʘʪʴ ʛʘʟʝʪʫ. 

ɸ ʚʦʪ ʝʱʝ ʦʜʥʦ ʟʘʙʘʚʥʦʝ ʩʣʝʜʩʪʚʠʝ. 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʍʘʙʙʣʘ, ʫ ʜʘʣʝʢʠʭ ʛʘʣʘʢʪʠʢ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ ʙʦʣʴʰʝ, ʪʘʢ ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ 

ʜʚʠʛʘʪʴʩʷ ʙʳʩʪʨʝʝ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʤʝʪʨʠʢʝ ʌʨʠʜʤʘʥʘ ð ʃʝʤʝʪʨʘ ð 

ʈʦʙʝʨʪʩʦʥʘ ð ʋʦʣʢʝʨʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʩʰʠʨʝʥʠʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʜʦʣʞʥʦ 

ʟʘʤʝʜʣʷʪʴʩʷ. ʅʦ, ʦʧʷʪʴ ʞʝ, ʤʳ ʜʦʣʞʥʳ ʜʫʤʘʪʴ ʨʝʣʷʪʠʚʠʩʪʩʢʠ. ʏʝʤ ʜʘʣʴʰʝ ʥʘʭʦʜʠʪʩʷ ʛʘʣʘʢʪʠʢʘ, 

ʪʝʤ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʥʫʞʥʦ ʩʚʝʪʫ, ʯʪʦʙʳ ʜʦʡʪʠ ʜʦ ʥʘʩ. ɽʝ ʥʳʥʝʰʥʝʝ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʝ ʩʢʦʨʦʩʪʠ ʪʦʛʜʘ. ʇʦʵʪʦʤʫ ʠʟ ʟʘʢʦʥʘ ʍʘʙʙʣʘ ʩʣʝʜʫʝʪ, ʯʪʦ, ʯʝʤ ʜʘʣʴʰʝ ʚ ʧʨʦʰʣʦʝ 

ʤʳ ʟʘʛʣʷʜʳʚʘʝʤ, ʪʝʤ ʙʳʩʪʨʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʪʦʛʜʘ ʨʘʩʰʠʨʷʣʦʩʴ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʨʘʩʰʠʨʝʥʠʝ ʙʳʣʦ ʩʪʨʝʤʠʪʝʣʴʥʳʤ, ʥʦ ʟʘʪʝʤ ʟʘʤʝʜʣʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʨʠʜʤʘʥʦʤ ð 

ʃʝʤʝʪʨʦʤ ð ʈʦʙʝʨʪʩʦʥʦʤ ð ʋʦʢʝʨʦʤ. 

ʕʪʦ ʚʧʦʣʥʝ ʨʘʟʫʤʥʦ, ʝʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʩʝ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʧʨʠʜʘʣ ʥʘʯʘʣʴʥʳʡ 

ɹʦʣʴʰʦʡ ʚʟʨʳʚ. ʂʦʛʜʘ ɺʩʝʣʝʥʥʘʷ ʥʘʯʘʣʘ ʨʘʩʪʠ, ʝʝ ʩʦʙʩʪʚʝʥʥʘʷ ʛʨʘʚʠʪʘʮʠ ̫ʥʘʯʘʣʘ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ ʠ ʪʷʥʫʪʴ ʝʝ ʦʙʨʘʪʥʦ. ʅʘʙʣʶʜʝʥʠʷ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʤʝʨʥʦ 

ʜʦ 5 ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʥʘʟʘʜ ʠʤʝʥʥʦ ʪʘʢ ʠ ʧʨʦʠʩʭʦʜʠʣʦ. ʈʘʩʯʝʪʳ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʟʘʢʦʥʝ ʍʘʙʙʣʘ, 

ʢʦʪʦʨʳʡ ʛʣʘʩʠʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʨʘʩʪʝʪ ʥʘ 218 ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ ʥʘ ʢʘʞʜʳʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʠʣʣʠʦʥ ʩʚʝʪʦʚʳʭ ʣʝʪ ʨʘʩʩʪʦʷʥʠʷ. ʊʦ ʝʩʪʴ ʩʢʦʨʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʥʘ 218 ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ ʩ ʢʘʞʜʳʤ ʤʠʣʣʠʦʥʦʤ ʣʝʪ ʚ ʧʨʦʰʣʦʝ; ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʢʘʞʜʳʡ 

ʤʠʣʣʠʦʥ ʣʝʪ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʦʥʘ ʩʥʠʞʘʣʘʩʴ ʥʘ 218 ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ. 

ɺ ʛʣʘʚʝ 17 ʤʳ ʫʚʠʜʠʤ, ʯʪʦ ʵʪʦ ʟʘʤʝʜʣʝʥʠʝ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʫʞʝ 

ʧʨʝʢʨʘʪʠʣʦʩʴ, ʠ ʪʝʧʝʨʴ ʨʘʩʰʠʨʝʥʠʝ ʚʥʦʚʴ ʫʩʢʦʨʷʝʪʩʷ, ʥʦ ʥʝ ʙʫʜʝʤ ʧʦʢʘ ʫʛʣʫʙʣʷʪʴʩʷ ʚ ʵʪʦʪ 

ʚʦʧʨʦʩ. 

*** 
ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʥʝʟʘʚʠʩʠʤʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ɹʦʣʴʰʦʡ 

ʚʟʨʳʚ. ɺ 1948 ʛʦʜʫ ʈʘʣʴʬ ɸʣʴʬʝʨ ʠ ʈʦʙʝʨʪ ʍʝʨʤʘʥ[86] ʧʨʝʜʩʢʘʟʘʣʠ, ʯʪʦ ɹʦʣʴʰʦʡ ʚʟʨʳʚ ʜʦʣʞʝʥ 

ʙʳʣ, ʧʦ ʠʜʝʝ, ʦʩʪʘʚʠʪʴ ʦʪʧʝʯʘʪʦʢ ʥʘ ʫʨʦʚʥʷʭ ʠʟʣʫʯʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʚ ʬʦʨʤʝ ʦʜʥʦʨʦʜʥʦʛʦ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʬʦʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʠʣʠ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʠʭ 

ʨʘʩʯʝʪʘʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ð ʪʦ ʝʩʪʴ ʪʝʤʧʝʨʘʪʫʨʘ ʠʩʪʦʯʥʠʢʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʜʘʪʴ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʠʟʣʫʯʝʥʠʷ, ð ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5 K. ɺ 1960-ʝ ʛʦʜʳ ʗʢʦʚ ɿʝʣʴʜʦʚʠʯ ʠ ʈʦʙʝʨʪ 

ɼʠʢʢʝ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʟʘʥʦʚʦ ʧʦʣʫʯʠʣʠ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ. ɸʩʪʨʦʬʠʟʠʢʠ ɸʥʜʨʝʡ 

ɼʦʨʦʰʢʝʚʠʯ ʠ ʀʛʦʨʴ ʅʦʚʠʢʦʚ ʧʦʥʷʣʠ ʚ 1964 ʛʦʜʫ, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʠ ʜʘʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. 
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ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʢʦʣʣʝʛʠ ɼʠʢʢʝ ɼʵʚʠʜ ʋʠʣʢʠʥʩʦʥ ʠ ʇʠʪʝʨ ʈʦʣʣ ʥʘʯʘʣʠ ʩʪʨʦʠʪʴ ʨʘʜʠʦʤʝʪʨ 

ɼʠʢʢʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʈʘʜʠʦʤʝʪʨ ɼʠʢʢʝ ð ʵʪʦ ʨʘʜʠʦʧʨʠʝʤʥʠʢ, 

ʩʧʦʩʦʙʥʳʡ ʠʟʤʝʨʷʪʴ ʩʨʝʜʥʶʶ ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ ʚ ʥʝʢʦʪʦʨʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. ʅʦ ʧʨʝʞʜʝ ʯʝʤ 

ʦʥʠ ʫʩʧʝʣʠ ʟʘʢʦʥʯʠʪʴ ʨʘʙʦʪʫ, ʠʭ ʦʧʝʨʝʜʠʣʘ ʜʨʫʛʘʷ ʛʨʫʧʧʘ. ɺ 1965 ʛʦʜʫ ɸʨʥʦ ʇʝʥʟʠʘʩ ʠ ʈʦʙʝʨʪ 

ʋʠʣʩʦʥ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠʥʮʠʧ ʨʘʜʠʦʤʝʪʨʘ ɼʠʢʢʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʤʘʣʦʰʫʤʷʱʝʡ 

ʨʫʧʦʨʥʦ-ʧʘʨʘʙʦʣʠʯʝʩʢʦʡ ʧʨʠʝʤʥʦʡ ʨʘʜʠʦʘʥʪʝʥʥʦʡ, ʩʦʟʜʘʥʥʦʡ ʢʦʤʧʘʥʠʝʡ Bell Laboratories ʜʣʷ 

ʨʘʙʦʪʳ ʩʦ ʩʧʫʪʥʠʢʘʤʠ ʩʚʷʟʠ Telstar. ʇʳʪʘʷʩʴ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʥʘʟʦʡʣʠʚʦʛʦ çʰʫʤʘè, 

ʦʥʠ ʧʦʥʷʣʠ, ʯʪʦ ʰʫʤ ʵʪʦʪ ʠʤʝʝʪ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʘ ʥʝ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʘʢʦʡ-ʪʦ ʥʝʜʦʨʘʙʦʪʢʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʐʫʤ ʥʝ ʠʤʝʣ ʢʦʥʢʨʝʪʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ; ʚʤʝʩʪʦ ʵʪʦʛʦ ʦʥ ʙʳʣ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʚʩʝʤʫ ʥʝʙʫ. ɽʛʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʨʘʚʥʷʣʘʩʴ ʧʨʠʤʝʨʥʦ 4,2 K. ʊʘʢ ʚʧʝʨʚʳʝ ʫʜʘʣʦʩʴ ʧʨʦʥʘʙʣʶʜʘʪʴ ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʳʟʳʚʘʣʘ ʚ 1960-ʝ ʛʦʜʳ ʛʦʨʷʯʠʝ ʩʧʦʨʳ, ʠ ʬʠʟʠʢʠ, 

ʧʨʝʜʧʦʯʠʪʘʚʰʠʝ ʪʝʦʨʠʶ ʩʪʘʮʠʦʥʘʨʥʦʡ ɺʩʝʣʝʥʥʦʡ, ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ð ʵʪʦ 

ʨʘʩʩʝʷʥʥʳʡ ʩʚʝʪ ʟʚʝʟʜ ʜʘʣʝʢʠʭ ʛʘʣʘʢʪʠʢ. ʅʦ ʢ 1970 ʛʦʜʫ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ ʩʦʰʣʦʩʴ ʚʦ 

ʤʥʝʥʠʠ, ʯʪʦ ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ð ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʚ ʧʦʣʴʟʫ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ʍʦʢʠʥʛ ʥʘʟʚʘʣ 

ʵʪʦ ʥʘʙʣʶʜʝʥʠʝ çʧʦʩʣʝʜʥʠʤ ʛʚʦʟʜʝʤ ʚ ʛʨʦʙ ʪʝʦʨʠʠ ʩʪʘʮʠʦʥʘʨʥʦʡ ɺʩʝʣʝʥʥʦʡè. ʈʝʰʘʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʧʦʩʣʫʞʠʣ ʩʧʝʢʪʨ ʵʪʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʦʯʝʥʴ ʧʦʭʦʞʠʡ ʥʘ ʠʟʣʫʯʝʥʠʝ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʛʦ 

ʪʝʣʘ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʣʦ ʪʝʦʨʠʠ ʩʪʘʮʠʦʥʘʨʥʦʡ ɺʩʝʣʝʥʥʦʡ. ʉʝʛʦʜʥʷ ʢʦʩʤʠʯʝʩʢʦʝ ʤʠʢʨʦʚʦʣʥʦʚʦʝ 

ʠʟʣʫʯʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʨʝʣʠʢʪʦʤ, ʦʩʪʘʚʰʠʤʩʷ ʦʪ ɺʩʝʣʝʥʥʦʡ, ʢʦʛʜʘ ʝʡ ʙʳʣʦ ʚʩʝʛʦ 379 000 ʣʝʪ. ɺ ʪʦ 

ʚʨʝʤʷ ʝʝ ʪʝʤʧʝʨʘʪʫʨʘ ʫʧʘʣʘ ʜʦ 3000 K, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʵʣʝʢʪʨʦʥʳ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʝʜʠʥʷʪʴʩʷ ʩ ʧʨʦʪʦʥʘʤʠ ʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʘʪʦʤʳ ʚʦʜʦʨʦʜʘ. ɺʩʝʣʝʥʥʘʷ ʩʪʘʣʘ ʧʨʦʟʨʘʯʥʦʡ ʜʣʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɼʘ ʙʫʜʝʪ ʩʚʝʪ! 

 
ʊʝʦʨʠʷ ʧʨʝʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʪʦʯʥʦʩʪʠ ʦʜʠʥʘʢʦʚʳʤ ʚʦ 

ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺ ʥʝʤ ʜʦʣʞʥʳ ʙʳʪʴ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʝ ʬʣʫʢʪʫʘʮʠʠ, ʧʦʨʷʜʦʢ ʚʝʣʠʯʠʥʳ 

ʢʦʪʦʨʳʭ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 0,001ï0,01%. ɺ 1992 ʛʦʜʫ ʘʧʧʘʨʘʪ NASA ʧʦʜ ʥʘʟʚʘʥʠʝʤ COBE (Cosmic 

Background Explorer ð ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʢʦʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ) ʠʟʤʝʨʠʣ ʵʪʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. ɹʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʠʭ ʩʪʨʫʢʪʫʨʫ ʚʳʷʚʠʣ ʟʦʥʜ WMAP. ʇʦʣʫʯʝʥʥʳʝ ʧʦʜʨʦʙʥʦʩʪʠ ʩʪʘʣʠ ʦʩʥʦʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʩʨʘʚʥʠʪʴ ʨʝʘʣʴʥʦʩʪʴ ʩ ʧʨʝʜʩʢʘʟʘʥʠʷʤʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʪʝʦʨʠʠ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ ʠ ʜʨʫʛʠʭ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ. 



181 

*** 
ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ, ʢʦʛʜʘ ʤʳ ʩ ʩʝʤʴʝʡ ʧʫʪʝʰʝʩʪʚʦʚʘʣʠ ʧʦ ʌʨʘʥʮʠʠ, ʤʳ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ 

ʥʘ ʟʘʙʘʚʥʫʶ ʚʳʚʝʩʢʫ ð Restaurant Univers (ʨʝʩʪʦʨʘʥ çɺʩʝʣʝʥʥʘʷè). ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʳʜʫʤʘʥʥʦʛʦ 

ɼʫʛʣʘʩʦʤ ɸʜʘʤʩʦʤ çʈʝʩʪʦʨʘʥʘ ʥʘ ʢʨʘʶ ɺʩʝʣʝʥʥʦʡè, ʥʘʚʝʯʥʦ ʟʘʤʝʨʰʝʛʦ ʥʘ ʩʘʤʦʤ ʢʨʘʶ ʢʦʥʝʯʥʦʡ 

ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, ʵʪʦ ʙʳʣʘ ʩʦʚʝʨʰʝʥʥʦ ʥʦʨʤʘʣʴʥʘʷ ʢʘʬʝʰʢʘ ʧʨʠ ʦʪʝʣʝ 

çɺʩʝʣʝʥʥʘʷè. ʂʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʣ ʩʦʚʝʨʰʝʥʥʦ ʥʦʨʤʘʣʴʥʳʤ ʦʪʝʣʝʤ ʚ ʈʝʡʤʩʝ ʠ 

ʥʘʭʦʜʠʣʩʷ ʚ ʠʜʝʘʣʴʥʦ ʧʨʘʚʠʣʴʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ ʜʣʷ ʯʝʪʳʨʝʭ ʫʩʪʘʣʳʭ ʠ 

ʛʦʣʦʜʥʳʭ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ. 

ʅʘʫʯʥʳʡ ʚʦʧʨʦʩ, ʧʦʩʣʫʞʠʚʰʠʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʜʣʷ ʚʳʜʫʤʘʥʥʦʛʦ ɸʜʘʤʩʦʤ ʨʝʩʪʦʨʘʥʘ, 

ʟʚʫʯʘʣ ʪʘʢ: çʂʘʢ ʟʘʢʦʥʯʠʪʩʷ ɺʩʝʣʝʥʥʘʷ?è ɺʝʨʦʷʪʥʦ, ʥʝ ʨʦʢ-ʢʦʥʮʝʨʪʦʤ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʩʰʪʘʙʦʚ, ʢʘʢ ʩʯʠʪʘʣ ʦʥ. ɺʦʟʤʦʞʥʦ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʠ ʟʘʩʣʫʞʠʣʦ ʪʘʢʦʡ ʢʦʥʝʮ, ʥʦ, ʤʦʞʝʪ ʙʳʪʴ, 

ʚʩʝ ʞʝ ʥʝ ʩʪʦʠʣʦ ʙʳ ʥʘʚʣʝʢʘʪʴ ʪʘʢʫʶ ʩʪʨʘʰʥʫʶ ʢʘʨʫ ʥʘ ʜʨʫʛʠʝ ʮʠʚʠʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʢʘʟʘʪʴʩʷ ʨʷʜʦʤ. 

ɺʦʟʤʦʞʥʦ, ɺʩʝʣʝʥʥʘʷ ʚʦʦʙʱʝ ʥʠʢʦʛʜʘ ʥʝ ʟʘʢʦʥʯʠʪʩʷ. ʆʥʘ ʤʦʛʣʘ ʙʳ ʨʘʩʰʠʨʷʪʴʩʷ ʚʝʯʥʦ. ʅʦ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʝ ʧʦʩʪʝʧʝʥʥʦ ʩʦʡʜʝʪ ʥʘ ʥʝʪ, ʛʘʣʘʢʪʠʢʠ ʙʫʜʫʪ ʦʪʜʘʣʷʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʩʚʝʪ ʥʝ ʧʦʪʝʨʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʦʜʦʣʝʚʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ, ʠ ʪʦʛʜʘ ʤʳ ʦʩʪʘʥʝʤʩʷ 

ʦʜʥʠ ʚ ʭʦʣʦʜʝ ʠ ʪʝʤʥʦʪʝ. ɺʧʨʦʯʝʤ, ʧʦ ʤʥʝʥʠʶ ʌʨʠʤʝʥʘ ɼʘʡʩʦʥʘ, ʩʣʦʞʥʘʷ çʞʠʟʥʴè ʤʦʛʣʘ ʙʳ 

ʧʨʦʜʦʣʞʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʪʝʧʣʦʚʫʶ ʩʤʝʨʪʴè ɺʩʝʣʝʥʥʦʡ. ʅʦ ʵʪʦ 

ʙʳʣʘ ʙʳ ʦʯʝʥʴ ʤʝʜʣʝʥʥʘʷ ʞʠʟʥʴ. 

ɺ ʤʝʥʝʝ ʧʝʯʘʣʴʥʦʤ ʜʣʷ ʧʦʢʣʦʥʥʠʢʦʚ ʬʘʥʪʘʩʪʠʢʠ ʚʘʨʠʘʥʪʝ ɺʩʝʣʝʥʥʘʷ ʤʦʛʣʘ ʙʳ 

ʢʦʣʣʘʧʩʠʨʦʚʘʪʴ, ʧʦʚʪʦʨʠʚ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ ʧʨʦʮʝʩʩ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʠ ʨʘʩʰʠʨʝʥʠʷ. ʆʥʘ 

ʤʦʛʣʘ ʙʳ ʜʘʞʝ ʢʦʣʣʘʧʩʠʨʦʚʘʪʴ ʦʙʨʘʪʥʦ ʚ ʪʦʯʢʫ. ʀʣʠ ʝʝ ʢʦʥʝʮ ʤʦʛ ʙʳ ʦʢʘʟʘʪʴʩʷ ʙʦʣʝʝ 

ʫʜʨʫʯʘʶʱʠʤ ð ɹʦʣʴʰʠʤ ʨʘʟʨʳʚʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʘʪʝʨʠʷ ʨʘʩʧʘʜʘʝʪʩʷ, ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʪʝʤʥʘʷ 

ʵʥʝʨʛʠʷ ʨʚʝʪ ʪʢʘʥʴ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. 

ʕʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʦʢʦʥʯʘʪʝʣʴʥʳʤ ʂʦʥʮʦʤ. ʅʦ ʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ ʪʘʢʞʝ, ʯʪʦ ʧʦʩʣʝ ʢʦʣʣʘʧʩʘ 

ɺʩʝʣʝʥʥʘʷ ʤʦʛʣʘ ʙʳ ʚʦʟʨʦʜʠʪʴʩʷ ʚʥʦʚʴ. ʕʪʦ ʫʞʝ ʪʝʦʨʠʷ ʦʩʮʠʣʣʠʨʫʶʱʝʡ ɺʩʝʣʝʥʥʦʡ. ɼʞʝʡʤʩ 

ɹʣʠʰ ʠʩʧʦʣʴʟʦʚʘʣ ʝʝ ʚ ʬʠʥʘʣʝ ʧʦʚʝʩʪʠ çʊʨʠʫʤʬ ʚʨʝʤʝʥʠè. ɺʦʟʤʦʞʥʦ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʬʠʟʠʯʝʩʢʠʝ ʢʦʥʩʪʘʥʪʳ ʧʦʩʣʝ ʩʞʘʪʠʷ ʠ ʥʘʯʘʣʘ ʥʦʚʦʛʦ ʮʠʢʣʘ ʦʢʘʞʫʪʩʷ ʯʫʪʴ ʜʨʫʛʠʤʠ; ʥʝʢʦʪʦʨʳʝ 

ʬʠʟʠʢʠ ʜʫʤʘʶʪ ʠʤʝʥʥʦ ʪʘʢ. ɼʨʫʛʠʝ ʪʘʢ ʥʝ ʩʯʠʪʘʶʪ. ʄʦʞʝʪ ʙʳʪʴ, ʦʪ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ 

ʦʪʧʦʯʢʫʶʪʩʷ ʜʝʪʢʠ, ʚʦ ʚʩʝʤ ʧʦʭʦʞʠʝ ʥʘ ʩʚʦʶ ʤʘʪʴ ʠʣʠ ʩʦʚʝʨʰʝʥʥʦ ʠʥʳʝ. ɸ ʤʦʞʝʪ, ʠ ʥʝʪ. 

ʄʘʪʝʤʘʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʠʩʩʣʝʜʦʚʘʪʴ ʚʩʝ ʵʪʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʘ ʦʜʥʘʞʜʳ, ʤʦʞʝʪ ʙʳʪʴ, 

ʧʦʤʦʞʝʪ ʚʳʙʨʘʪʴ ʦʜʥʫ ʠʟ ʥʠʭ. ɼʦ ʪʝʭ ʧʦʨ ʤʳ ʤʦʞʝʤ ʪʦʣʴʢʦ ʨʘʩʩʫʞʜʘʪʴ ʦ ʢʦʥʮʝ ʚʩʝʭ ʚʝʱʝʡ ð 

ʠʣʠ ʥʝ ʚʩʝʭ, ʢʘʢ ʚʧʦʣʥʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ. 

 

ɹʦʣʴʰʦʝ ʨʘʟʜʫʚʘʥʠʝ 
ɽʩʣʠ ʙʳ ʷ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʧʨʠ ʘʢʪʝ ʪʚʦʨʝʥʠʷ, ʷ ʜʘʣ ʙʳ ʥʝʩʢʦʣʴʢʦ ʧʦʣʝʟʥʳʭ ʩʦʚʝʪʦʚ ʦ ʪʦʤ, ʢʘʢ 

ʣʫʯʰʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ɺʩʝʣʝʥʥʫʶ. 

ɸʣʴʬʦʥʩʦ ʄʫʜʨʳʡ, ʢʦʨʦʣʴ ʂʘʩʪʠʣʠʠ (ʩʦʛʣʘʩʥʦ ʣʝʛʝʥʜʝ) 

ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʪʝʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʚʩʝʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʘ ʧʨʝʜʩʢʘʟʘʣʘ 

ʪʝʤʧʝʨʘʪʫʨʫ ʨʝʣʠʢʪʦʚʦʛʦ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ð ʵʪʦʪ ʨʘʥʥʠʡ ʫʩʧʝʭ ʚʥʝʩ ʩʝʨʴʝʟʥʳʡ ʚʢʣʘʜ 

ʚ ʪʦ, ʯʪʦ ʪʝʦʨʠʷ ʙʳʣʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʥʷʪʘ[87]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʦ ʤʘʣʦ, ʘ 

ʠʥʪʝʨʚʘʣ rʤʝʞʜʫ ʥʠʤʠ ʙʳʣʠ ʙʦʣʴʰʠʝ. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʘʩʪʨʦʥʦʤʳ, ʧʳʪʘʷʩʴ ʧʦʥʷʪʴ, ʯʪʦ ʝʱʝ 

ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʪʝʦʨʠʷ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, ʧʦʣʫʯʘʣʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠ ʧʨʦʚʦʜʠʣʠ 

ʙʦʣʝʝ ʦʙʰʠʨʥʳʝ ʨʘʩʯʝʪʳ, ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʥʝʩʪʳʢʦʚʢʠ. 
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ɺ ʛʣʘʚʝ 15 ʤʳ ʚʠʜʝʣʠ, ʯʪʦ ʚ ʩʝʛʦʜʥʷʰʥʝʡ ɺʩʝʣʝʥʥʦʡ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʪʨʫʢʪʫʨ; ʜʣʠʥʥʳʝ ʚʦʣʦʢʥʘ ʠ ʮʝʣʳʝ ʦʙʰʠʨʥʳʝ çʩʪʝʥʳè ʛʘʣʘʢʪʠʢ ʦʢʨʫʞʘʶʪ 

ʝʱʝ ʙʦʣʝʝ ʦʙʰʠʨʥʳʝ ʚʦʡʜʳ. ɺʩʝ ʚʤʝʩʪʝ ʩʠʣʴʥʦ ʥʘʧʦʤʠʥʘʝʪ ʧʝʥʫ ʚ ʩʪʘʢʘʥʝ ʩ ʧʠʚʦʤ, ʧʨʠʯʝʤ 

ʛʘʣʘʢʪʠʢʠ ʪʘʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʫʟʳʨʴʢʦʚ, ʘ ʚʦʡʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʟʜʫʭʫ ʚʥʫʪʨʠ 

ʠʭ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʦʮʝʥʢʘ ʚʦʟʨʘʩʪʘ ɺʩʝʣʝʥʥʦʡ ð 13,8 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ð 

ʥʝ ʜʘʝʪ ʚʝʱʝʩʪʚʫ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʩʪʘʪʴ ʥʘʩʪʦʣʴʢʦ ʢʦʤʢʦʚʘʪʳʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʨʘʩʪ 

ɺʩʝʣʝʥʥʦʡ ʩʣʠʰʢʦʤ ʤʘʣ, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʥʳʥʝʰʥʶʶ ʧʣʦʩʢʫʶ ʛʝʦʤʝʪʨʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʉʦʛʣʘʩʦʚʘʪʴ ʪʦ ʠ ʜʨʫʛʦʝ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʧʦʪʦʤʫ ʯʪʦ, ʯʝʤ ʙʦʣʝʝ ʧʣʦʩʢʠʤ ʚʳ ʩʜʝʣʘʝʪʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪʝʤ ʤʝʥʝʝ ʢʦʤʢʦʚʘʪʳʤ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʪʘʥʝʪ ʚʝʱʝʩʪʚʦ, ʠ ʥʘʦʙʦʨʦʪ: ʯʝʤ ʙʦʣʝʝ 

ʢʦʤʢʦʚʘʪʦ ʚʝʱʝʩʪʚʦ, ʪʝʤ ʙʦʣʝʝ ʠʩʢʨʠʚʣʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʇʨʝʦʙʣʘʜʘʶʱʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʫʜʨʦʩʪʴ ʧʨʝʜʣʘʛʘʝʪ ʧʦʩʪʫʣʠʨʦʚʘʪʴ ɽʱʝ ɹʦʣʴʰʠʡ ʚʟʨʳʚ, 

ʠʥʘʯʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʠʥʬʣʷʮʠʷ. ɺ ʢʨʠʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ, ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, 

ʥʘʨʦʞʜʘʶʱʘʷʩʷ ɺʩʝʣʝʥʥʘʷ ʨʘʩʰʠʨʠʣʘʩʴ ʜʦ ʛʨʦʤʘʜʥʳʭ ʨʘʟʤʝʨʦʚ ʟʘ ʥʝʦʙʳʯʘʡʥʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ. 

ɼʨʫʛʠʝ ʥʝʜʦʩʪʘʪʢʠ ʦʨʠʛʠʥʘʣʴʥʦʡ ʪʝʦʨʠʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʢʦʩʤʦʣʦʛʠ 

çʧʨʠʢʨʫʪʠʣʠè ʢ ʥʝʡ ʝʱʝ ʜʚʘ ʘʧʨʠʦʨʥʳʭ ʜʦʧʫʱʝʥʠʷ: ʩʢʨʳʪʘʷ ʤʘʩʩʘ, ʠʣʠ ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ, ð ʥʝʢʘʷ 

ʬʦʨʤʘ ʚʝʱʝʩʪʚʘ, ʩʦʚʝʨʰʝʥʥʦ ʦʪʣʠʯʥʘʷ ʦʪ ʦʙʳʯʥʦʛʦ ʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʠ ʪʝʤʥʘʷ ʵʥʝʨʛʠʷ ð ʥʝʢʘʷ 

ʬʦʨʤʘ ʵʥʝʨʛʠʠ, ʟʘʩʪʘʚʣʷʶʱʘʷ ʧʨʦʮʝʩʩ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʫʩʢʦʨʷʪʴʩʷ. ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʷ 

ʨʘʩʩʢʘʞʫ ʦʙ ʠʥʬʣʷʮʠʠ ʠ ʦ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ. ʉʢʨʳʪʫʶ ʤʘʩʩʫ ʷ ʦʩʪʘʚʣʶ ʜʦ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʳ, 

ʧʦʩʢʦʣʴʢʫ ʩʢʘʟʘʪʴ ʦ ʥʝʡ ʤʦʞʥʦ ʤʥʦʛʦ. 

ʂʦʩʤʦʣʦʛʠ ʚʝʩʴʤʘ ʫʚʝʨʝʥʳ ʚ ʠʩʪʠʥʥʦʩʪʠ ʥʳʥʝʰʥʝʡ ʪʝʦʨʠʠ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ 

ʤʦʜʝʣʴ ȿCDM (Lambda-Cold Dark Matter) c ȿ-ʯʣʝʥʦʤ ʠ ʭʦʣʦʜʥʦʡ ʪʝʤʥʦʡ ʤʘʪʝʨʠʝʡ ʠʣʠ ʢʘʢ 

ʩʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʢʦʩʤʦʣʦʛʠʠ. (ʅʘʧʦʤʥʶ, ʯʪʦ ȿ ð ʵʪʦ ʦʙʦʟʥʘʯʝʥʠʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʩʪʦʷʥʥʦʡ ʕʡʥʰʪʝʡʥʘ.) ʆʥʠ ʫʚʝʨʝʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʢʘʷ ʢʦʤʙʠʥʘʮʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ, ʠʥʬʣʷʮʠʠ, ʩʢʨʳʪʦʡ ʤʘʩʩʳ ʠ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʥʘʙʣʶʜʝʥʠʡ, 

ʧʨʠʯʝʤ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʩ ʢʘʞʜʳʤ ʠʟ ʪʨʝʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪ ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʠ ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʢʦʝ-ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʦʩʤʳʩʣʠʪʴ. 

ɺ ʵʪʦʡ ʠ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʘʭ ʷ ʩʦʙʠʨʘʶʩʴ ʩʥʘʯʘʣʘ ʨʘʩʩʢʘʟʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ ʪʝʦʨʠʠ, ʩ 

ʢʨʘʪʢʠʤ ʠʟʣʦʞʝʥʠʝʤ ʪʝʭ ʥʘʙʣʶʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʠ ʜʘʣʠ ʥʘʯʘʣʦ ʵʪʠʤ ʪʨʝʤ çʧʦʜʧʦʨʢʘʤè, ʠ 

ʦʧʠʩʘʥʠʝʤ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʦʙʲʷʩʥʷʶʪ ʵʪʠ ʥʘʙʣʶʜʝʥʠʷ. ɿʘʪʝʤ ʷ ʚʟʛʣʷʥʫ ʥʘ ʧʦʣʫʯʠʚʰʫʶʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʥʜʘʨʪʥʫʶ ʤʦʜʝʣʴ ʢʦʩʤʦʣʦʛʠʠ ʢʨʠʪʠʯʝʩʢʠ ʠ ʠʟʣʦʞʫ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 

ʥʝ ʩʥʠʤʘʶʪʩʷ ʵʪʠʤʠ ʧʦʜʧʦʨʢʘʤʠ. ʅʘʢʦʥʝʮ, ʦʧʠʰʫ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʠ ʨʘʩʩʢʘʞʫ, ʢʘʢ ʦʥʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ. 

*** 
ɺ ʛʣʘʚʝ 16 ʦʧʠʩʳʚʘʣʦʩʴ ʦʩʥʦʚʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʚ ʧʦʣʴʟʫ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʩʦ ʚʩʝʤʠ 

ʜʦʙʘʚʢʘʤʠ: ʵʪʦ ʩʪʨʫʢʪʫʨʘ ʨʝʣʠʢʪʦʚʦʛʦ ʬʦʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʦʩʣʝʜʥʠʝ ʠʟʤʝʨʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ 

ʘʧʧʘʨʘʪʦʤ WMAP, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʧʦʯʪʠ ʦʜʥʦʨʦʜʥʦ ʠ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ 

ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 200 ʤʠʣʣʠʦʥʥʳʭ ʜʦʣʝʡ ʢʝʣʴʚʠʥʘ. ʅʝʙʦʣʴʰʠʝ 

ʬʣʫʢʪʫʘʮʠʠ ð ʵʪʦ ʠʤʝʥʥʦ ʪʦ, ʯʪʦ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʪʝʦʨʠʷ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, ʥʦ ʵʪʠ 

ʦʪʢʣʦʥʝʥʠʷ ʩʣʠʰʢʦʤ ʤʘʣʳ ð ʥʘʩʪʦʣʴʢʦ ʤʘʣʳ, ʯʪʦ, ʩʫʜʷ ʧʦ ʥʠʤ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʳʥʝʰʥʝʡ 

ʢʦʤʢʦʚʘʪʦʩʪʠ ʫ ɺʩʝʣʝʥʥʦʡ ʧʨʦʩʪʦ ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʧʨʦʛʦʥʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʵʚʦʣʶʮʠʠ ɺʩʝʣʝʥʥʦʡ, ʫʧʦʤʷʥʫʪʳʭ ʚ ʛʣʘʚʝ 15. 

ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʨʘʟʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʪʝʦʨʠʶ ʠ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʥʥʷʷ ɺʩʝʣʝʥʥʘʷ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʙʳʣʘ ʙʦʣʝʝ ʢʦʤʢʦʚʘʪʦʡ[88]. ʅʦ ʵʪʘ ʠʜʝʷ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʜʨʫʛʦʡ ʩʣʦʞʥʦʩʪʴʶ, ʝʜʚʘ ʣʠ ʥʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʍʦʪʷ ʤʘʪʝʨʠʷ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʣʠʰʢʦʤ ʢʦʤʢʦʚʘʪʘ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʦʨʠʠ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ, ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ, ʥʘʧʨʦʪʠʚ, ʢʦʤʢʦʚʘʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʆʥʦ ʧʦʯʪʠ ʧʣʦʩʢʦʝ. 

ʂʦʩʤʦʣʦʛʦʚ ʙʝʩʧʦʢʦʠʣ ʪʘʢʞʝ ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ ʚʦʧʨʦʩ ð ʧʨʦʙʣʝʤʘ ʛʦʨʠʟʦʥʪʘ, ʥʘ ʢʦʪʦʨʫʶ 

ʫʢʘʟʘʣ ʄʠʩʥʝʨ ʚ 1960-ʝ ʛʦʜʳ. ʉʪʘʥʜʘʨʪʥʘʷ ʪʝʦʨʠʷ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʧʨʝʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʘʩʪʠ 

ɺʩʝʣʝʥʥʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʣʠʰʢʦʤ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʝʞʜʫ ʥʠʤʠ ʙʳʣʠ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʜʦʣʞʥʳ ʪʝʤ ʥʝ ʤʝʥʝʝ ʠʤʝʪʴ ʩʭʦʞʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʘ ʠ 

ʩʭʦʞʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʯʝʚʠʜʥʳʤ ʜʣʷ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʧʦʪʦʤʫ ʯʪʦ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʡ ʛʦʨʠʟʦʥʪ ð ʪʦ, ʥʘʩʢʦʣʴʢʦ ʜʘʣʝʢʦ ʤʦʞʥʦ ʚʠʜʝʪʴ, ð 

ʨʘʩʰʠʨʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. ɿʥʘʯʠʪ, ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʞʜʝ ʥʝ ʙʳʣʠ ʧʨʠʯʠʥʥʦ ʩʚʷʟʘʥʥʳʤʠ, 
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ʤʦʛʫʪ ʧʦʟʜʥʝʝ ʩʜʝʣʘʪʴʩʷ ʪʘʢʦʚʳʤʠ. ʇʨʦʙʣʝʤʘ: ʢʘʢ ʵʪʠ ʦʙʣʘʩʪʠ ʤʦʛʫʪ çʟʥʘʪʴè, ʢʘʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʢʘʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠʤ ʧʦʣʦʞʝʥʦ ʠʤʝʪʴ? ʊʘʢ ʯʪʦ ʜʝʣʦ ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʩʣʠʰʢʦʤ ʧʣʦʩʢʦʝ: ʦʥʦ, ʢʨʦʤʝ ʪʦʛʦ, ʦʜʥʦʨʦʜʥʦ ʧʣʦʩʢʦʝ ʥʘ ʤʘʩʰʪʘʙʘʭ, 

ʢʦʪʦʨʳʝ ʩʣʠʰʢʦʤ ʚʝʣʠʢʠ, ʯʪʦʙʳ çʦʙʱʘʪʴʩʷè ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ɺ 1979 ʛʦʜʫ ɸʣʘʥ ɻʫʪ ʚʳʜʚʠʥʫʣ ʦʩʪʨʦʫʤʥʫʶ ʠʜʝʶ, ʧʦʤʦʛʘʶʱʫʶ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʦʙʦʠʤʠ ʵʪʠʤʠ 

ʚʦʧʨʦʩʘʤʠ. ʅʦʚʘʷ ʪʝʦʨʠʷ ʜʝʣʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʧʣʦʩʢʠʤ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʟʚʦʣʷʝʪ 

ʚʝʱʝʩʪʚʫ ʦʩʪʘʚʘʪʴʩʷ ʢʦʤʢʦʚʘʪʳʤ; ʢʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʛʦʨʠʟʦʥʪʘ. ʏʪʦʙʳ ʦʧʠʩʘʪʴ 

ʵʪʫ ʠʜʝʶ, ʥʘʤ ʥʫʞʥʦ ʟʥʘʪʴ ʢʦʝ-ʯʪʦ ʦʙ ʵʥʝʨʛʠʠ ʚʘʢʫʫʤʘ. 

ɺ ʩʝʛʦʜʥʷʰʥʝʡ ʬʠʟʠʢʝ ʚʘʢʫʫʤ ð ʵʪʦ ʥʝ ʧʫʩʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘ ʙʫʨʣʷʱʠʡ ʢʦʪʝʣ ʚʠʨʪʫʘʣʴʥʳʭ 

ʢʚʘʥʪʦʚʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʠʟ ʥʠʯʝʛʦ ʧʘʨʘʤʠ ʠ ʟʘʪʝʤ ʘʥʥʠʛʠʣʠʨʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʨʘʥʴʰʝ, ʯʝʤ ʢʪʦ-ʣʠʙʦ ʫʩʧʝʚʘʝʪ ʠʭ ʫʚʠʜʝʪʴ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ ʙʣʘʛʦʜʘʨʷ 

ʧʨʠʥʮʠʧʫ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ɻʝʡʟʝʥʙʝʨʛʘ, ʢʦʪʦʨʳʡ ʛʣʘʩʠʪ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʵʥʝʨʛʠʶ 

ʯʘʩʪʠʮʳ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʃʠʙʦ ʵʥʝʨʛʠʷ, ʣʠʙʦ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʜʦʣʞʥʳ 

ʩʦʭʨʘʥʷʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ɽʩʣʠ çʨʘʟʤʳʪʦè ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʠʠ, ʪʦ ʦʥʘ ʥʝ ʦʙʷʟʘʥʘ ʩʦʭʨʘʥʷʪʴʩʷ ʚ 

ʣʶʙʦʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʡ ʤʦʤʝʥʪ. ʏʘʩʪʠʮʳ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʝʝ ʥʘ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ, ʘ ʧʦʪʦʤ 

ʚʦʟʚʨʘʱʘʪʴ, ʠ ʥʘ ʵʪʦʤ ʢʦʨʦʪʢʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʵʥʝʨʛʠʷ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ. ɽʩʣʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʵʪʦ ʦʩʪʘʥʝʪʩʷ ʥʝʟʘʤʝʯʝʥʥʳʤ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ð ʠʣʠ ʯʪʦ-ʪʦ ʜʨʫʛʦʝ, ʬʠʟʠʢʠ ʥʝ ʤʦʛʫʪ ʩʢʘʟʘʪʴ ʪʦʯʥʦ ð ʧʦʨʦʞʜʘʝʪ ʧʫʟʳʨʷʱʝʝʩʷ 

ʧʦʣʝ ʬʦʥʦʚʦʡ ʵʥʝʨʛʠʠ, ʧʨʦʥʠʟʳʚʘʶʱʝʝ ʚʩʶ ɺʩʝʣʝʥʥʫʶ. ʕʪʦ ʩʣʘʙʦʝ ʧʦʣʝ ð ʧʨʠʤʝʨʥʦ ʦʜʥʘ 

ʤʠʣʣʠʘʨʜʥʘʷ ʜʦʣʷ ʜʞʦʫʣʷ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ. ɼʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʠʪʘʪʴ ʦʜʥʫ ʩʝʢʮʠʶ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʦʡ ʪʨʠʣʣʠʦʥʥʦʡ ʜʦʣʠ ʩʝʢʫʥʜʳ. 

ʀʥʬʣʷʮʠʷ ʛʦʚʦʨʠʪ, ʯʪʦ ʨʘʟʜʝʣʝʥʥʳʝ ʙʦʣʴʰʠʤ ʨʘʩʩʪʦʷʥʠʝʤ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ 

ʠʤʝʶʪ ʩʭʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʘ ʠ ʪʝʤʧʝʨʘʪʫʨʫ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʧʨʦʰʣʦʤ 

ʦʥʠ ʤʦʛʣʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʷʟʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʘʣʝʢʠʝ ʪʝʧʝʨʴ ʦʙʣʘʩʪʠ 

ɺʩʝʣʝʥʥʦʡ ʢʦʛʜʘ-ʪʦ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠ, ʯʪʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. ʇʨʝʜʧʦʣʦʞʠʤ ʪʘʢʞʝ, 

ʯʪʦ ʚ ʪʦ ʚʨʝʤʷ ʵʥʝʨʛʠʷ ʚʘʢʫʫʤʘ ʙʳʣʘ ʙʦʣʴʰʝ, ʯʝʤ ʪʝʧʝʨʴ. ɺ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʜʦʩʪʫʧʥʳʡ ʜʣʷ 

ʥʘʙʣʶʜʝʥʠʷ ʛʦʨʠʟʦʥʪ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ; ʦʥ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ. ɽʩʣʠ ʟʘʪʝʤ ɺʩʝʣʝʥʥʘʷ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ, ʪʦ ʙʣʠʟʢʠʝ ʥʘʙʣʶʜʘʪʝʣʠ ʙʳʩʪʨʦ ʦʢʘʟʳʚʘʶʪʩʷ 

ʨʘʟʜʝʣʝʥʳ ʠ ʚʩʝ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʨʦʜʥʳʤ. ɺʘʞʥʦ, ʯʪʦ ʣʶʙʳʝ ʣʦʢʘʣʴʥʳʝ ʢʦʤʢʠ[89] ʠ ʧʫʩʪʦʪʳ, 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʝʱʝ ʜʦ ʥʘʯʘʣʘ ʠʥʬʣʷʮʠʠ, ʚʥʝʟʘʧʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʧʦʠʩʪʠʥʝ ʛʠʛʘʥʪʩʢʦʤʫ 

ʦʙʲʝʤʫ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. ʕʪʦ ʢʘʢ ʧʦʣʦʞʠʪʴ ʢʫʩʦʯʝʢ ʤʘʩʣʘ ʥʘ ʤʘʣʝʥʴʢʠʡ ʪʦʩʪ ð ʘ ʟʘʪʝʤ 

ʟʘʩʪʘʚʠʪʴ ʵʪʦʪ ʪʦʩʪ ʚʥʝʟʘʧʥʦ ʫʚʝʣʠʯʠʪʴʩʷ ʜʦ ʥʝʦʙʳʯʘʡʥʳʭ ʨʘʟʤʝʨʦʚ. ʄʘʩʣʦ ʨʘʩʰʠʨʠʪʩʷ ʚʤʝʩʪʝ ʩ 

ʥʠʤ, ʠ ʚʳ ʧʦʣʫʯʠʪʝ ʪʦʥʢʠʡ, ʧʦʯʪʠ ʦʜʥʦʨʦʜʥʳʡ ʩʣʦʡ. 

ʅʝ ʧʨʦʙʫʡʪʝ ʧʨʦʜʝʣʘʪʴ ʵʪʦ ʜʦʤʘ. 

*** 
ʀ ʦʯʝʥʴ ʨʘʥʥʝʝ ʥʘʯʘʣʦ, ʠ ʦʯʝʥʴ ʙʳʩʪʨʦʝ ʨʘʩʰʠʨʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʠʥʬʣʷʮʠʦʥʥʳʡ ʨʘʩʯʝʪ ʩʦʰʝʣʩʷ ʩ ʦʪʚʝʪʦʤ. ʅʦ ʯʪʦ ʚʳʟʳʚʘʝʪ ʵʪʦʪ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ð ʚʟʨʳʚ 

ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʚʥʫʰʠʪʝʣʴʥʳʡ, ʯʝʤ ʩʣʘʙʝʥʴʢʠʡ ɹʦʣʴʰʦʡ ʚʟʨʳʚ, ʩ ʢʦʪʦʨʦʛʦ ʚʩʝ ʥʘʯʘʣʦʩʴ? ʆʪʚʝʪ: 

ʠʥʬʣʘʪʦʥʥʦʝ ʧʦʣʝ. ʕʪʦ ʥʝ ʦʧʝʯʘʪʢʘ: ʠʥʬʣʘʪʦʥ ð ʛʠʧʦʪʝʪʠʯʝʩʢʘʷ ʯʘʩʪʠʮʘ. ɺ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ 

ʧʦʣʷ ʠ ʯʘʩʪʠʮʳ ʭʦʜʷʪ ʨʫʢʘ ʦʙ ʨʫʢʫ. ʏʘʩʪʠʮʘ ð ʵʪʦ ʚʩʝʛʜʘ ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʩʛʫʩʪʦʢ ʧʦʣʷ, ʘ ʧʦʣʝ 

ð ʥʝʧʨʝʨʳʚʥʦʝ ʤʦʨʝ ʯʘʩʪʠʮ. 

ɻʫʪ ʟʘʜʘʣʩʷ ʚʦʧʨʦʩʦʤ: ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʙʳ, ʝʩʣʠ ʙʳ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʳʣʦ ʨʘʚʥʦʤʝʨʥʦ ʟʘʧʦʣʥʝʥʦ 

ʥʝ ʟʘʤʝʯʝʥʥʳʤ ʥʘʤʠ ʢʚʘʥʪʦʚʳʤ ʧʦʣʝʤ ð ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ ʠʥʬʣʘʪʦʥʥʳʤ ʧʦʣʝʤ? ɽʛʦ ʨʘʩʯʝʪʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʘʢʦʝ ʧʦʣʝ ʛʝʥʝʨʠʨʫʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʪʦ ʝʩʪʴ ʨʘʩʪʘʣʢʠʚʘʶʱʫʶ ʩʠʣʫ. 

ɹʨʘʡʘʥ ɻʨʠʥ ʧʨʝʜʣʘʛʘʝʪ ʘʥʘʣʦʛʠʶ ʩ ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ ʚ ʙʫʪʳʣʢʝ ʰʘʤʧʘʥʩʢʦʛʦ. ʉʪʦʠʪ 

ʦʪʢʫʧʦʨʠʪʴ ʙʫʪʳʣʢʫ ð ʠ ʛʘʟ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪʩʷ, ʧʦʨʦʞʜʘʷ ʪʝ ʩʘʤʳʝ ʞʝʣʘʥʥʳʝ ʧʫʟʳʨʴʢʠ. 

ʉʪʦʠʪ ʦʪʢʫʧʦʨʠʪʴ ɺʩʝʣʝʥʥʫʶ ð ʠ ʠʥʬʣʘʪʦʥʥʦʝ ʧʦʣʝ ʨʘʩʰʠʨʷʝʪʩʷ ʝʱʝ ʙʦʣʝʝ ʩʪʨʝʤʠʪʝʣʴʥʦ. 

ʅʦʚʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʘʤ ʥʝ ʥʫʞʥʘ ʧʨʦʙʢʘ: ʚʤʝʩʪʦ ʵʪʦʛʦ ʚʩʷ ʙʫʪʳʣʢʘ (ɺʩʝʣʝʥʥʘʷ) ʤʦʞʝʪ 

ʨʘʩʰʠʨʠʪʴʩʷ, ʦʯʝʥʴ ʙʳʩʪʨʦ ʠ ʦʯʝʥʴ-ʦʯʝʥʴ ʩʠʣʴʥʦ. ʅʳʥʝʰʥʷʷ ʪʝʦʨʠʷ ʛʣʘʩʠʪ, ʯʪʦ ʤʝʞʜʫ 10ï36 ʠ 

10ï32 ʩʝʢʫʥʜʳ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʦʙʲʝʤ ɺʩʝʣʝʥʥʦʡ ʫʚʝʣʠʯʠʣʩʷ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ 1078 ʨʘʟ. 

ʍʦʨʦʰʘʷ ʥʦʚʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʥʬʣʷʮʠʦʥʥʳʡ ʩʮʝʥʘʨʠʡ ð ʠʣʠ, ʪʦʯʥʝʝ, ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʠʜʝʠ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʟʘ ʵʪʦ ʚʨʝʤʷ, ð ʭʦʨʦʰʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʤʥʦʛʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ. ʕʪʦ ʥʝ ʩʣʠʰʢʦʤ ʫʜʠʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʪʝʦʨʠʷ 

ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʘ ʧʨʠʜʫʤʘʥʘ ʪʘʢ, ʯʪʦʙʳ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʥʝʢʦʪʦʨʳʤ ʢʣʶʯʝʚʳʤ ʥʘʙʣʶʜʝʥʠʷʤ, 
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ʦʜʥʘʢʦ ʦʥʘ ʩʦʛʣʘʩʫʝʪʩʷ ʠ ʩʦ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʪʦʞʝ, ʯʪʦ ʚʥʫʰʘʝʪ ʥʘʜʝʞʜʫ. ʊʘʢ 

ʯʪʦ, ʜʝʣʦ ʩʜʝʣʘʥʦ? ʅʫ, ʤʦʞʝʪ, ʠ ʥʝʪ, ʧʦʪʦʤʫ ʯʪʦ ʝʩʪʴ ʝʱʝ ʠ ʧʣʦʭʘʷ ʥʦʚʦʩʪʴ: ʥʠʢʪʦ ʠ ʥʠʢʦʛʜʘ ʥʝ 

ʥʘʙʣʶʜʘʣ ʥʠ ʠʥʬʣʘʪʦʥʘ, ʥʠ ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʩʣʝʜʦʚ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʦʥ ʚʨʦʜʝ ʙʳ 

ʧʦʜʜʝʨʞʠʚʘʝʪ. ʕʪʦʪ ʢʚʘʥʪʦʚʳʡ ʢʨʦʣʠʢ ʜʦ ʩʠʭ ʧʦʨ ʝʱʝ ʥʝ ʠʟʚʣʝʯʝʥ ʠʟ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʰʣʷʧʳ, 

ʥʦ ʵʪʦ ʙʳʣ ʙʳ ʦʯʝʥʴ ʩʠʤʧʘʪʠʯʥʳʡ ʢʨʦʣʠʢ, ʝʩʣʠ ʙʳ ʫʜʘʣʦʩʴ ʫʛʦʚʦʨʠʪʴ ʝʛʦ ʭʦʪʴ ʥʘ ʤʛʥʦʚʝʥʠʝ 

ʚʳʩʫʥʫʪʴ ʩʚʦʡ ʥʦʩ ʥʘʜ ʧʦʣʷʤʠ ʰʣʷʧʳ. 

ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʵʪʦʪ ʚʘʨʠʘʥʪ ʧʦʪʝʨʷʣ ʟʘʤʝʪʥʫʶ ʯʘʩʪʴ ʩʚʦʝʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ʂʦʛʜʘ ʬʠʟʠʢʠ ʠ ʢʦʩʤʦʣʦʛʠ ʥʘʯʘʣʠ ʟʘʜʘʚʘʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʚʦʧʨʦʩʳ ʦʙ 

ʠʥʬʣʷʮʠʠ, ʩʨʘʟʫ ʞʝ ʚʳʷʚʠʣʠʩʴ ʧʨʦʙʣʝʤʳ. ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʩʝʨʴʝʟʥʳʭ ð ʚʝʯʥʘʷ ʠʥʬʣʷʮʠʷ, 

ʦʪʢʨʳʪʘʷ ɸʣʝʢʩʘʥʜʨʦʤ ɺʠʣʝʥʢʠʥʳʤ. ʆʙʳʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʠʥʬʣʘʪʦʥʥʦʝ ʧʦʣʝ ʚʢʣʶʯʘʝʪʩʷ ʦʜʠʥ ʨʘʟ, ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʵʚʦʣʶʮʠʠ ɺʩʝʣʝʥʥʦʡ, 

ʠ ʧʦʪʦʤ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʚʳʢʣʶʯʝʥʥʳʤ. ʆʜʥʘʢʦ, ʝʩʣʠ ʠʥʬʣʘʪʦʥʥʦʝ ʧʦʣʝ ʚʦʦʙʱʝ ʩʫʱʝʩʪʚʫʝʪ, ʦʥʦ 

ʤʦʞʝʪ ʚʢʣʶʯʠʪʴʩʷ ʛʜʝ ʫʛʦʜʥʦ ʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʠʟʚʝʩʪʥʘ ʢʘʢ ʚʝʯʥʘʷ ʠʥʬʣʷʮʠʷ. 

ʆʥʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʥʘʰʘ ʦʙʣʘʩʪʴ ɺʩʝʣʝʥʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʩʝʛʦ ʣʠʰʴ ʦʜʠʥ ʨʘʟʜʫʪʳʡ 

ʧʫʟʳʨʴ ʚ ʮʝʣʦʡ ʚʘʥʥʝ ʢʦʩʤʠʯʝʩʢʦʡ ʧʝʥʳ ʠ ʥʦʚʳʡ ʧʝʨʠʦʜ ʠʥʬʣʷʮʠʠ ʤʦʛ ʙʳ ʥʘʯʘʪʴʩʷ ʚ ʚʘʰʝʡ 

ʛʦʩʪʠʥʦʡ ʩʝʛʦʜʥʷ ʧʦʩʣʝ ʦʙʝʜʘ, ʤʛʥʦʚʝʥʥʦ ʫʚʝʣʠʯʠʚ ʚʘʰ ʪʝʣʝʚʠʟʦʨ ʠ ʚʘʰʫ ʢʦʰʢʫ[90] ʚ 1078 ʨʘʟ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʧʦʩʦʙʳ ʠʩʧʨʘʚʠʪʴ ʵʪʠ ʥʝʜʦʯʝʪʳ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʠʜʝʠ ɻʫʪʘ, ʥʦ ʦʥʠ ʪʨʝʙʫʶʪ ʥʝʦʙʳʯʘʡʥʳʭ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʫʥʠʢʘʣʴʥʳʭ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ. ʅʘʩʢʦʣʴʢʦ ʫʥʠʢʘʣʴʥʳʭ, ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʝʱʝ ʦʜʥʦʤʫ 

ʣʶʙʦʧʳʪʥʦʤʫ ʬʘʢʪʫ: ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ ʚʘʨʠʘʥʪ ʦʩʦʙʳʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ 

ɺʩʝʣʝʥʥʘʷ ʧʦʣʫʯʠʣʘʩʴ ʙʳ ʚ ʪʦʯʥʦʩʪʠ ʢʘʢ ʥʘʰʘ, ʥʦ ʙʝʟ ʠʥʬʣʷʮʠʠ. ʆʙʘ ʚʘʨʠʘʥʪʘ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʫʥʠʢʘʣʴʥʳʤʠ, ʥʦ ʥʝ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ. ʈʦʜʞʝʨ ʇʝʥʨʦʫʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʧʦʨʦʞʜʘʶʱʠʝ ɺʩʝʣʝʥʥʫʶ, ʘʥʘʣʦʛʠʯʥʫʶ ʥʘʰʝʡ, ʥʦ ʙʝʟ ʠʥʬʣʷʮʠʠ, ʜʦʣʞʥʳ 

ʚʩʪʨʝʯʘʪʴʩʷ ʯʘʱʝ, ʯʝʤ ʪʝ, ʯʪʦ ʧʦʨʦʞʜʘʶʪ ʠʥʬʣʷʮʠʦʥʥʳʡ ʩʮʝʥʘʨʠʡ, ʚ ʛʫʛʦʣʧʣʝʢʩ ʨʘʟ (ʛʫʛʦʣʧʣʝʢʩ 

ð ʯʠʩʣʦ, ʨʘʚʥʦʝ 1010100). ʊʘʢ ʯʪʦ ʦʙʲʷʩʥʝʥʠʝ ʥʳʥʝʰʥʝʛʦ ʩʦʩʪʦʷʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʥʝ ʩʦʜʝʨʞʘʱʝʝ 

ʠʥʬʣʷʮʠʦʥʥʦʛʦ ʵʪʘʧʘ, ʚ ʦʰʝʣʦʤʣʷʶʱʝʝ ʯʠʩʣʦ ʨʘʟ ʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʝʤ ʪʦ, ʢʦʪʦʨʦʝ ʵʪʦʪ ʵʪʘʧ 

ʩʦʜʝʨʞʠʪ. ʇʝʥʨʦʫʟ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ, ʥʦ ʷ ʥʝ ʫʚʝʨʝʥ, ʯʪʦ ʦʥ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʦʜʠʪʩʷ. ɻʵʨʠ ɻʠʙʙʦʥʩ ʠ ʅʠʣ ʊʫʨʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʨʫʛʦʡ ʤʝʪʦʜ: ʧʦʧʳʪʘʣʠʩʴ 

ʦʙʨʘʪʠʪʴ ʚʨʝʤʷ ʠ ʟʘʢʨʫʪʠʪʴ ɺʩʝʣʝʥʥʫʶ ʦʙʨʘʪʥʦ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʆʧʷʪʴ ʞʝ, ʧʦʯʪʠ 

ʚʩʝ ʚʘʨʠʘʥʪʳ ʵʪʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʠʥʬʣʷʮʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʩʤʦʣʦʛʦʚ ʧʨʦʜʦʣʞʘʶʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʪʝʦʨʠʷ ʠʥʬʣʷʮʠʠ ʚ ʦʩʥʦʚʝ ʩʚʦʝʡ ʚʝʨʥʘ, 

ʧʦʩʢʦʣʴʢʫ ʝʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ʟʘʤʝʯʘʪʝʣʴʥʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ. ɹʳʣʦ ʙʳ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʥʝʝ ʠʟ-ʟʘ ʫʧʦʤʷʥʫʪʳʭ ʤʥʦʡ ʪʨʫʜʥʦʩʪʝʡ. ʆʜʥʘʢʦ ʵʪʠ ʪʨʫʜʥʦʩʪʠ 

ʜʘʶʪ ʚʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʫ ʥʳʥʝʰʥʝʡ ʢʦʥʮʝʧʮʠʠ ʠʥʬʣʷʮʠʠ ʝʩʪʴ ʩʝʨʴʝʟʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ. ɺʦʟʤʦʞʥʦ, ʦʥʘ ʚʝʜʝʪ ʥʘʩ ʚ ʧʨʘʚʠʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʦ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʷʚʣʷʝʪʩʷ 

ʦʢʦʥʯʘʪʝʣʴʥʳʤ ʦʪʚʝʪʦʤ. 

*** 
ʋ ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʝʩʪʴ ʝʱʝ ʜʚʝ ʧʨʦʙʣʝʤʳ. ʆʜʥʘ ʠʟ ʥʠʭ ʙʳʣʘ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʚ ʛʣʘʚʝ 12 ʠ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʚʥʝʰʥʠʝ ʦʙʣʘʩʪʠ ʛʘʣʘʢʪʠʢ ʚʨʘʱʘʶʪʩʷ 

ʩʣʠʰʢʦʤ ʙʳʩʪʨʦ, ʯʪʦʙʳ ʅʴʶʪʦʥʦʚʘ (ʜʘ ʠ ʕʡʥʰʪʝʡʥʦʚʘ ʪʦʞʝ, ʧʦ ʦʙʱʝʤʫ ʤʥʝʥʠʶ) 

ʛʨʘʚʠʪʘʮʠʷ ʤʦʛʣʘ ʫʜʝʨʞʘʪʴ ʠʭ. ʉʪʘʥʜʘʨʪʥʳʡ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ð ʩʢʨʳʪʘʷ ʤʘʩʩʘ, ʠʣʠ ʪʝʤʥʦʝ 

ʚʝʱʝʩʪʚʦ, ʦ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʧʦʜʨʦʙʥʦ ʨʘʩʩʢʘʟʘʥʦ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ. 

ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ ð ʪʦ, ʢʘʢ ʩʢʦʨʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. 

ʂʦʩʤʦʣʦʛʠ ʦʞʠʜʘʣʠ, ʯʪʦ ʦʥʘ ʣʠʙʦ ʧʦʩʪʦʷʥʥʘ ð ʠ ʪʦʛʜʘ ʤʳ ʧʦʣʫʯʠʤ çʦʪʢʨʳʪʫʶè ɺʩʝʣʝʥʥʫʶ, 

ʢʦʪʦʨʘʷ ʚʝʯʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ ʣʠʙʦ ʟʘʤʝʜʣʷʝʪʩʷ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ 

ʛʨʘʚʠʪʘʮʠʷ ʩʪʷʛʠʚʘʝʪ ʨʘʩʭʦʜʷʱʠʝʩʷ ʛʘʣʘʢʪʠʢʠ ʦʙʨʘʪʥʦ, ð ʠ ʪʦʛʜʘ ɺʩʝʣʝʥʥʘʷ çʟʘʤʢʥʫʪʘè. ʅʦ ʚ 

1998 ʛʦʜʫ ʢʦʤʘʥʜʘ ʧʨʦʝʢʪʘ ʧʦʠʩʢʘ ʩʚʝʨʭʥʦʚʳʭʩ ʙʦʣʴʰʠʤ ʢʨʘʩʥʳʤ ʩʤʝʱʝʥʠʝʤ (High-z Supernova 

Search), ʠʩʩʣʝʜʦʚʘʚʰʘʷ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ ʫ ʩʚʝʨʭʥʦʚʳʭ ʪʠʧʘ Ia, ʦʙʥʘʨʫʞʠʣʘ, ʯʪʦ 

ʨʘʩʰʠʨʝʥʠʝ ʫʩʢʦʨʷʝʪʩʷ. ʀʭ ʨʘʙʦʪʘ ʙʳʣʘ ʫʜʦʩʪʦʝʥʘ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʬʠʟʠʢʝ ʚ 2011 ʛʦʜʫ, ʠ 

ʨʝʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʫ ʥʠʭ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʥʬʣʷʮʠʠ ʠ ʩʢʨʳʪʦʡ ʤʘʩʩʳ) ʥʝ ʩʣʠʰʢʦʤ ʧʨʦʪʠʚʦʨʝʯʠʚ. 

ʇʨʦʪʠʚʦʨʝʯʠʚʦ ʦʙʲʷʩʥʝʥʠʝ ʵʪʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʂʦʩʤʦʣʦʛʠ ʧʨʠʧʠʩʳʚʘʶʪ ʫʩʢʦʨʝʥʠʝ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤʫ ʠʩʪʦʯʥʠʢʫ 

ʵʥʝʨʛʠʠ, ʢʦʪʦʨʫʶ ʦʥʠ ʥʘʟʳʚʘʶʪ çʪʝʤʥʘʷ ʵʥʝʨʛʠʷè. ɽʱʝ ʦʜʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ð ʕʡʥʰʪʝʡʥʦʚʘ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ ȿ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ȿ ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʫʨʘʚʥʝʥʠʷ ʜʘʝʪ 
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ʥʘʙʣʶʜʘʝʤʫʶ ʩʢʦʨʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ. ɽʩʣʠ ʵʪʦ ʚʝʨʥʦ, ʪʦ ʢʨʫʧʥʝʡʰʝʡ ʦʰʠʙʢʦʡ ʕʡʥʰʪʝʡʥʘ ʙʳʣʦ 

ʥʝ ʚʚʝʜʝʥʠʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ʚ ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ, ʘ ʦʪʢʘʟ ʦʪ ʥʝʝ. ʏʪʦʙʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʙʣʶʜʝʥʠʷʤ, ʵʪʘ ʢʦʥʩʪʘʥʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʝʥʴʢʦʡ: ʦʢʦʣʦ 

10ï29 ʛ/ʩʤ3 (ʝʩʣʠ ʵʥʝʨʛʠʷ ʚʳʨʘʞʝʥʘ ʚ ʝʜʠʥʠʮʘʭ ʤʘʩʩʳ ʧʦ ʟʥʘʤʝʥʠʪʦʡ ʬʦʨʤʫʣʝ ʕʡʥʰʪʝʡʥʘ E = 

mc2). 

ɺʦʟʤʦʞʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʧʨʠʯʠʥʫ ʪʦʛʦ, ʯʪʦ ȿ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ ʥʫʣʷ, ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ: ʵʪʦ ʵʥʝʨʛʠʷ ʚʘʢʫʫʤʘ. ʅʘʧʦʤʥʶ, ʯʪʦ ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʵʬʬʝʢʪ ʦʪʪʘʣʢʠʚʘʥʠʷ, 

ʩʦʟʜʘʚʘʝʤʳʡ ʚʠʨʪʫʘʣʴʥʳʤʠ ʧʘʨʘʤʠ ʯʘʩʪʠʮʘ/ʘʥʪʠʯʘʩʪʠʮʘ, ʨʦʞʜʘʶʱʠʤʠʩʷ ʠ ʘʥʥʠʛʠʣʠʨʫʶʱʠʤʠ 

ʥʘʩʪʦʣʴʢʦ ʙʳʩʪʨʦ, ʯʪʦ ʩʘʤʠ ʯʘʩʪʠʮʳ ʥʝʚʦʟʤʦʞʥʦ ʜʘʞʝ ʦʙʥʘʨʫʞʠʪʴ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʧʨʦʙʣʝʤʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ, ʵʥʝʨʛʠʷ ʚʘʢʫʫʤʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʚ 10120 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʪʘ ʚʝʣʠʯʠʥʘ ȿ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʘʨʘʢʪʝʨʫ ʫʩʢʦʨʝʥʠʷ. 

ʖʞʥʦʘʬʨʠʢʘʥʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ɼʞʦʨʜʞ ʕʣʣʠʩ ʫʢʘʟʘʣ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ 

ʚʳʚʦʜʠʪʩʷ ʠʟ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ ʘʧʨʠʦʨʥʦʤ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʚʝʨʥʦ ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʨʠʢʦʡʌʨʠʜʤʘʥʘ ð ʃʝʤʝʪʨʘ ð ʈʦʙʝʨʪʩʦʥʘ ð ʋʦʣʢʝʨʘ, ʚ ʢʦʪʦʨʦʡ ȿ ʤʦʞʝʪ 

(ʧʫʪʝʤ ʩʤʝʥʳ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ) ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʢʘʢ ʪʝʤʥʘʷ ʵʥʝʨʛʠʷ. ʄʳ ʚʠʜʝʣʠ, ʯʪʦ 

ʵʪʘ ʤʝʪʨʠʢʘ ʚʳʚʦʜʠʪʩʷ ʠʟ ʜʚʫʭ ʧʨʦʩʪʳʭ ʪʨʝʙʦʚʘʥʠʡ: ɺʩʝʣʝʥʥʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʜʥʦʨʦʜʥʦʡ ʠ 

ʠʟʦʪʨʦʧʥʦʡ. ʕʣʣʠʩ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʥʘʙʣʶʜʝʥʠʷ ʙʝʟ 

ʧʨʠʚʣʝʯʝʥʠʷ ʢʘʢʦʡ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ. ɺʩʝʣʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʘ ʥʘ ʤʘʩʰʪʘʙʝ ʚʦʡʜʦʚ ʠ 

ʢʣʘʩʪʝʨʦʚ, ʢʦʪʦʨʳʝ ʛʦʨʘʟʜʦ ʢʨʫʧʥʝʝ ʛʘʣʘʢʪʠʢ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʥʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʥʘ ʯʨʝʟʚʳʯʘʡʥʦ ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʘʭ ʵʪʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʛʣʘʞʠʚʘʝʪʩʷ, 

ʧʨʠʤʝʨʥʦ ʢʘʢ ʧʝʥʘ ʢʘʞʝʪʩʷ ʦʜʥʦʨʦʜʥʦʡ, ʝʩʣʠ ʥʝ ʧʨʠʩʤʘʪʨʠʚʘʪʴʩʷ ʢ ʥʝʡ ʪʘʢ ʙʣʠʟʢʦ, ʯʪʦʙʳ ʚʠʜʝʪʴ 

ʦʪʜʝʣʴʥʳʝ ʧʫʟʳʨʴʢʠ. ʇʦʵʪʦʤʫ ʢʦʩʤʦʣʦʛʠ ʩʨʘʚʥʠʚʘʶʪ ʥʘʙʣʶʜʝʥʠʷ High-z ʩ ʧʨʝʜʩʢʘʟʘʥʠʷʤʠ ʵʪʦʡ 

ʩʛʣʘʞʝʥʥʦʡ ʤʦʜʝʣʠ. 

ʊʝʧʝʨʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʧʣʳʚʘʝʪ ʪʦʥʢʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ, ʥʘ ʢʦʪʦʨʳʡ ʜʦ ʧʦʩʣʝʜʥʝʛʦ 

ʚʨʝʤʝʥʠ, ʧʦʭʦʞʝ, ʥʝ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʷ: ʘ ʩʦʚʧʘʜʘʝʪ ʣʠ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ ʩʛʣʘʞʝʥʥʦʡ ʤʦʜʝʣʠ ʩʦ 

ʩʛʣʘʞʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʪʦʯʥʦʡ ʤʦʜʝʣʠ? ʇʝʨʚʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʦʨʠʠ, ʧʦʩʣʝʜʥʝʝ 

ð ʪʦʤʫ, ʢʘʢ ʤʳ ʩʨʘʚʥʠʚʘʝʤ ʥʘʰʝ ʨʝʰʝʥʠʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʙʣʶʜʝʥʠʡ. ʅʝʷʚʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʜʚʘ ʵʪʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘ ʜʘʶʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ð ʚʘʨʠʘʥʪ 

ʤʦʜʝʣʴʥʦʛʦ ʜʦʧʫʱʝʥʠʷ, ʦʙʳʯʥʦʛʦ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʯʪʦ 

ʤʘʣʳʤʠ ʩʣʘʛʘʝʤʳʤʠ ʚ ʫʨʘʚʥʝʥʠʷʭ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʛʘʪʴ, ʠ ʵʪʦ ʥʝ ʩʠʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʨʝʰʝʥʠʷʭ. 

ʕʪʦ ʜʦʧʫʱʝʥʠʝ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʚʝʨʥʳʤ ð ʥʦ ʚʝʨʥʦ ʦʥʦ ʥʝ ʚʩʝʛʜʘ, ʠ ʝʩʪʴ ʫʢʘʟʘʥʠʷ ʥʘ ʪʦ, 

ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʥʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʨʨʝʢʪʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʊʦʤʘʩ ɹʫʭʝʨʪ ʧʦʢʘʟʘʣ, 

ʯʪʦ, ʢʦʛʜʘ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʜʣʷ ʥʝʦʜʥʦʨʦʜʥʦʡ ʤʝʣʢʦʤʘʩʰʪʘʙʥʦʡ ʩʪʨʫʢʪʫʨʳ ʫʩʨʝʜʥʷʶʪʩʷ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʣʘʜʢʦʛʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʘʝʪʩʷ ʥʝ ʪʦʪ, ʢʘʢ ʝʩʣʠ 

ʚʟʷʪʴ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʜʣʷ ʛʣʘʜʢʦʡ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʤʦʜʝʣʠ. ɺ ʵʪʦʤ ʫʨʘʚʥʝʥʠʠ ʠʤʝʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʣʘʛʘʝʤʦʝ, ʦʪʪʘʣʢʠʚʘʶʱʘʷ çʦʙʨʘʪʥʘʷ ʨʝʘʢʮʠʷè, ʧʦʨʦʞʜʘʶʱʘʷ ʵʬʬʝʢʪ, ʩʭʦʜʥʳʡ 

ʩ ʜʝʡʩʪʚʠʝʤ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʜʘʣʝʢʠʤʠ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʦʞʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʚʝʨʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʣʠʥʟʳ ʩʧʦʩʦʙʥʳ ʬʦʢʫʩʠʨʦʚʘʪʴ ʩʚʝʪ, ʠ ʪʦʛʜʘ 

ʦʥ ʢʘʞʝʪʩʷ ʷʨʯʝ, ʯʝʤ ʝʩʪʴ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʉʨʝʜʥʠʡ ʵʬʬʝʢʪ ʦʪ ʪʘʢʦʛʦ ʬʦʢʫʩʠʨʦʚʘʥʠʷ ʧʦ ʚʩʝʤ 

ʦʪʜʘʣʝʥʥʳʤ ʦʙʲʝʢʪʘʤ ʦʜʠʥʘʢʦʚ ʜʣʷ ʜʝʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʥʝʦʜʥʦʨʦʜʥʳʭ ʚ ʤʘʣʳʭ ʤʘʩʰʪʘʙʘʭ, ʠ ʠʭ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʫʩʨʝʜʥʝʥʠʡ, ʯʪʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʚʥʫʰʘʝʪ ʥʘʜʝʞʜʫ. ʆʜʥʘʢʦ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʵʪʦ ʥʝʚʝʨʥʦ, ʘ ʥʘʙʣʶʜʘʝʤ ʤʳ ʠʤʝʥʥʦ ʠʭ. ɿʜʝʩʴ ʢʦʨʨʝʢʪʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʨʦʮʝʜʫʨʘ 

ʟʘʢʣʶʯʘʣʘʩʴ ʙʳ ʚ ʫʩʨʝʜʥʝʥʠʠ ʧʦ ʩʚʝʪʦʚʳʤ ʪʨʘʝʢʪʦʨʠʷʤ, ʘ ʥʝ ʧʦ ʦʙʳʯʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ. ɽʩʣʠ 

ʵʪʦʛʦ ʥʝ ʩʜʝʣʘʪʴ, ʪʦ ʦʮʝʥʢʘ ʥʘʙʣʶʜʘʝʤʦʡ ʷʨʢʦʩʪʠ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ, ʥʦ ʥʘʩʢʦʣʴʢʦ 

ʠʤʝʥʥʦ, ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚʘ. ɸ ʝʛʦ ʤʳ ʥʝ ʟʥʘʝʤ ʩ ʪʦʯʥʦʩʪʴʶ, 

ʜʦʩʪʘʪʦʯʥʦʡ, ʯʪʦʙʳ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʫʜʠʪʴ ʦ ʪʦʤ, ʢ ʯʝʤʫ ʵʪʦ ʧʨʠʚʝʜʝʪ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʫʩʢʦʨʷʝʪʩʷ, ʤʦʛʫʪ 

ʦʢʘʟʘʪʴʩʷ ʥʝʥʘʜʝʞʥʳʤʠ ʧʦ ʜʚʫʤ ʨʘʟʣʠʯʥʳʤ, ʥʦ ʩʚʷʟʘʥʥʳʤ ʧʨʠʯʠʥʘʤ: ʦʙʳʯʥʳʝ ʜʦʧʫʱʝʥʠʷ ʦ 

ʩʛʣʘʞʠʚʘʥʠʠ ʤʦʛʫʪ ʜʘʪʴ ʥʝʢʦʨʨʝʢʪʥʳʡ ʨʝʟʫʣʴʪʘʪ ʢʘʢ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʦʨʠʠ, ʪʘʢ ʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʥʘʙʣʶʜʝʥʠʡ. 

ɽʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʦʙʲʷʩʥʠʪʴ ʥʘʙʣʶʜʝʥʠʷ High-z ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʧʦʠʛʨʘʪʴ ʩ ʕʡʥʰʪʝʡʥʦʚʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʧʦʣʷ. ɺ 2009 ʛʦʜʫ ɼʞʦʵʣ ʉʤʦʣʣʝʨ ʠ ɹʣʝʡʢ 

ʊʝʤʧʣ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʪʝʤʘʪʠʢʫ ʫʜʘʨʥʳʭ ʚʦʣʥ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʩʣʝʛʢʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʚʘʨʠʘʥʪ ʫʨʘʚʥʝʥʠʡ ʧʦʣʷ ʠʤʝʝʪ ʨʝʰʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʤʝʪʨʠʢʘ ʨʘʩʰʠʨʷʝʪʩʷ ʩʦ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʡ 
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ʩʢʦʨʦʩʪʴʶ. ʕʪʦ ʦʙʲʷʩʥʠʣʦ ʙʳ ʥʘʙʣʶʜʘʝʤʦʝ ʫʩʢʦʨʝʥʠʝ ʨʘʟʙʝʛʘʥʠʷ ʛʘʣʘʢʪʠʢ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ 

ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ. 

ɺ 2011 ʛʦʜʫ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʚʳʧʫʩʢʝ ʞʫʨʥʘʣʘ ʂʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʧʦʩʚʷʱʝʥʥʦʤ ʦʙʱʝʡ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʈʦʙʝʨʪ ʂʦʣʜʫʵʣʣ ʧʠʩʘʣ: çʇʦʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʫʤʥʳʤ, 

ʯʪʦ ʵʪʠ ʥʘʙʣʶʜʝʥʠʷ [High-z] ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʥʦʚʳʤʠ ʟʘʢʦʥʘʤʠ ʛʨʘʚʠʪʘʮʠʠè. ʈʫʪ ɼʶʨʨʝʨ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʚ ʧʦʣʴʟʫ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ ʢʘʢ ʩʣʘʙʳʝ: çʅʘʰʝ ʝʜʠʥʩʪʚʝʥʥʦʝ 

ʫʢʘʟʘʥʠʝ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ ʠʩʭʦʜʠʪ ʦʪ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʠ ʠʭ ʩʚʷʟʠ ʩ 

ʢʨʘʩʥʳʤ ʩʤʝʱʝʥʠʝʤè. ʇʦ ʝʝ ʤʥʝʥʠʶ, ʦʩʪʘʣʴʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʣʠʰʴ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ, ʦʮʝʥʝʥʥʦʝ ʧʦ ʢʨʘʩʥʦʤʫ ʩʤʝʱʝʥʠʶ, ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʦʞʠʜʘʣʦʩʴ ʠʩʭʦʜʷ 

ʠʟ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʅʘʙʣʶʜʘʝʤʳʡ ʵʬʬʝʢʪ ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ 

ʚʦʚʩʝ ʥʝ ʫʩʢʦʨʝʥʠʝ, ʠ, ʜʘʞʝ ʝʩʣʠ ʵʪʦ ʚʩʝ ʞʝ ʫʩʢʦʨʝʥʠʝ, ʥʝʪ ʥʠʢʘʢʠʭ ʫʙʝʜʠʪʝʣʴʥʳʭ ʦʩʥʦʚʘʥʠʡ 

ʩʯʠʪʘʪʴ ʝʛʦ ʧʨʠʯʠʥʦʡ ʪʝʤʥʫʶ ʵʥʝʨʛʠʶ. 

*** 
ʍʦʪʷ ʤʝʡʥʩʪʨʠʤʥʘʷ ʢʦʩʤʦʣʦʛʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ð 

ɹʦʣʴʰʦʡ ʚʟʨʳʚ, ʦʧʠʩʳʚʘʝʤʳʡ ʤʝʪʨʠʢʦʡ ȿCDM, ʧʣʶʩ ʠʥʬʣʷʮʠʷ, ʩʢʨʳʪʘʷ ʤʘʩʩʘ ʠ ʪʝʤʥʘʷ 

ʵʥʝʨʛʠʷ, ð ʨʦʧʦʪ ʥʝʩʦʛʣʘʩʥʳʭ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤ. ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ 

ʘʣʴʪʝʨʥʘʪʠʚʘʤ ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʚ 2005 ʛʦʜʫ ʕʨʠʢ ʃʝʨʥʝʨ ʟʘʷʚʠʣ: çʇʨʝʜʩʢʘʟʘʥʠʷ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ ʩʪʘʙʠʣʴʥʦ ʥʝ ʦʧʨʘʚʜʳʚʘʶʪʩʷ, ʢʘʞʜʳʡ ʨʘʟ ʩʠʪʫʘʮʠʶ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʨʘʚʣʷʪʴ ʟʘʜʥʠʤ 

ʯʠʩʣʦʤè. ʈʠʢʢʘʨʜʦ ʉʢʘʨʧʘ ʩʢʘʟʘʣ ʧʨʠʤʝʨʥʦ ʪʦ ʞʝ ʩʘʤʦʝ: çɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʙʘʟʦʚʘʷ ʤʦʜʝʣʴ ʩ 

ɹʦʣʴʰʠʤ ʚʟʨʳʚʦʤ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʩʢʘʟʘʪʴ ʪʦ, ʯʪʦ ʤʳ ʥʘʙʣʶʜʘʝʤ, ʢ ʥʝʡ ʧʨʦʩʪʦ ʧʨʠʢʨʫʯʠʚʘʶʪ 

ʯʪʦ-ʥʠʙʫʜʴ ʥʦʚʦʝè. ɻʦʜʦʤ ʨʘʥʴʰʝ ʦʙʘ ʵʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʙʳʣʠ ʩʨʝʜʠ ʧʦʜʧʠʩʘʥʪʦʚ ʦʪʢʨʳʪʦʛʦ 

ʧʠʩʴʤʘ, ʧʨʝʜʫʧʨʝʞʜʘʚʰʝʛʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʥʝ 

ʬʠʥʘʥʩʠʨʫʶʪʩʷ, ʘ ʥʘʫʯʥʘʷ ʜʠʩʢʫʩʩʠʷ ʥʘ ʵʪʫ ʪʝʤʫ ʧʦʧʨʦʩʪʫ ʧʦʜʘʚʣʷʝʪʩʷ. 

ʇʦʜʦʙʥʳʝ ʞʘʣʦʙʳ ʤʦʛʣʠ ʙʳ ʧʦʢʘʟʘʪʴʩʷ ʧʨʦʩʪʦ ʧʨʦʷʚʣʝʥʠʝʤ ʟʘʚʠʩʪʠ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥʠ 

ʦʩʥʦʚʘʥʳ ʥʘ ʥʝʢʦʪʦʨʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʘʭ, ʥʝ ʫʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚ ʦʙʱʫʶ ʢʘʥʚʫ, ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ 

ʬʠʣʦʩʦʬʩʢʠʝ ʚʦʟʨʘʞʝʥʠʷ ʧʨʦʪʠʚ ʪʨʝʭ ʜʦʙʘʚʣʝʥʠʡ ʢ ʪʝʦʨʠʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ʂʦʩʤʠʯʝʩʢʠʡ 

ʪʝʣʝʩʢʦʧ Spitzer ʦʙʥʘʨʫʞʠʣ ʛʘʣʘʢʪʠʢʠ ʩ ʪʘʢʠʤ ʙʦʣʴʰʠʤ ʢʨʘʩʥʳʤ ʩʤʝʱʝʥʠʝʤ, ʯʪʦ ʚʦʟʥʠʢʥʫʪʴ 

ʦʥʠ ʜʦʣʞʥʳ ʙʳʣʠ ʤʝʥʴʰʝ ʯʝʤ ʯʝʨʝʟ ʤʠʣʣʠʘʨʜ ʣʝʪ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ɽʩʣʠ ʪʘʢ, ʪʦ 

ʜʦʤʠʥʠʨʦʚʘʪʴ ʚ ʥʠʭ ʜʦʣʞʥʳ ʤʦʣʦʜʳʝ ʩʚʝʨʭʛʦʨʷʯʠʝ ʛʦʣʫʙʳʝ ʟʚʝʟʜʳ. ʅʦ ʚʤʝʩʪʦ ʵʪʦʛʦ ʛʘʣʘʢʪʠʢʠ 

ʩʦʜʝʨʞʘʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʧʦʩʪʘʨʝʚʰʠʭ ʭʦʣʦʜʥʳʭ ʢʨʘʩʥʳʭ ʟʚʝʟʜ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʜʘʥʥʳʝ ʛʘʣʘʢʪʠʢʠ ʩʪʘʨʰʝ, ʯʝʤ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʪʝʦʨʠʷ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, ʘ ʟʥʘʯʠʪ, ʩʪʘʨʰʝ ʠ 

ɺʩʝʣʝʥʥʘʷ. ɺʜʦʙʘʚʦʢ ʥʝʢʦʪʦʨʳʝ ʟʚʝʟʜʳ ʩʝʛʦʜʥʷ ʢʘʞʫʪʩʷ ʩʪʘʨʰʝ ɺʩʝʣʝʥʥʦʡ. ʕʪʦ ʢʨʘʩʥʳʝ 

ʛʠʛʘʥʪʳ ð ʥʘʩʪʦʣʴʢʦ ʜʦʣʛʦʞʠʚʫʱʠʝ, ʯʪʦ ʥʘ ʩʞʠʛʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʦʨʦʜʘ ʫ ʥʠʭ 

ʜʦʣʞʥʦ ʙʳʣʦ ʫʡʪʠ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʯʝʤ 13,8 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ð ʧʨʠʥʷʪʳʡ ʥʘ ʩʝʛʦʜʥʷ 

ʚʦʟʨʘʩʪ ɺʩʝʣʝʥʥʦʡ[91]. ɹʦʣʝʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʛʨʦʤʘʜʥʳʝ ʩʚʝʨʭʩʢʦʧʣʝʥʠʷ ʛʘʣʘʢʪʠʢ ʩ ʙʦʣʴʰʠʤ 

ʢʨʘʩʥʳʤ ʩʤʝʱʝʥʠʝʤ ð ʠʤ ʪʦʞʝ ʥʝ ʜʦʣʞʥʦ ʙʳʣʦ ʭʚʘʪʠʪʴ ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʪʘʢʠʭ ʙʦʣʴʰʠʭ 

ʩʪʨʫʢʪʫʨ. ʇʦ ʧʦʚʦʜʫ ʵʪʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʚʝʜʫʪʩʷ ʩʧʦʨʳ, ʥʦ ʪʨʝʪʠʡ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ 

ʥʘʙʣʶʜʘʝʤʳʭ ʬʘʢʪʦʚ ʦʙʲʷʩʥʠʪʴ ʦʩʦʙʝʥʥʦ ʪʨʫʜʥʦ. 

ɽʩʣʠ ɺʩʝʣʝʥʥʘʷ ʥʘʤʥʦʛʦ ʩʪʘʨʰʝ, ʯʝʤ ʩʯʠʪʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʪʦ ʢʘʢ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʪʝ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʚ ʩʚʦʝ ʚʨʝʤʷ ʢ ʩʦʟʜʘʥʠʶ ʪʝʦʨʠʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ? ɻʣʘʚʥʳʝ ʠʟ 

ʥʠʭ ð ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ ʠ ʨʝʣʠʢʪʦʚʦʝ ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʧʣʶʩ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʦʣʝʝ ʪʦʥʢʠʭ ʜʝʪʘʣʝʡ. ʄʦʞʝʪ ʙʳʪʴ, ʬʦʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ð ʥʝ ʨʝʣʠʢʪ ʨʦʞʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ; 

ʤʦʞʝʪ, ʵʪʦ ʧʨʦʩʪʦ ʟʚʝʟʜʥʳʡ ʩʚʝʪ, ʢʦʪʦʨʳʡ ʤʠʣʣʠʘʨʜʳ ʣʝʪ ʥʦʩʠʪʩʷ ʧʦ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ, 

ʧʦʛʣʦʱʘʝʪʩʷ ʦʙʲʝʢʪʘʤʠ ʠ ʠʟʣʫʯʘʝʪʩʷ ʚʥʦʚʴ. ʆʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ 

ʪʷʛʦʪʝʥʠʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʫʯʘʩʪʚʫʶʪ ʪʘʢʞʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ. ʇʦʩʢʦʣʴʢʫ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʝʱʝʩʪʚʘ ʚʦ ɺʩʝʣʝʥʥʦʡ ʩʦʩʪʘʚʣʷʝʪ ʧʣʘʟʤʘ, ʜʠʥʘʤʠʢʘ ʢʦʪʦʨʦʡ ʫʧʨʘʚʣʷʝʪʩʷ 

ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʦʤ, ʩʪʨʘʥʥʦ ʢʘʞʝʪʩʷ ʧʨʝʥʝʙʨʝʛʘʪʴ ʵʪʠʤʠ ʵʬʬʝʢʪʘʤʠ. ʆʜʥʘʢʦ 

ʢʦʩʤʦʣʦʛʠʷ ʧʣʘʟʤʳ ʧʦʪʝʨʷʣʘ ʧʦʜʜʝʨʞʢʫ ʚ 1992 ʛʦʜʫ, ʢʦʛʜʘ ʜʘʥʥʳʝ COBE ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʧʝʢʪʨ 

ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʧʝʢʪʨʫ ʠʟʣʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʛʦ ʪʝʣʘ. 

ɸ ʯʪʦ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ? ɹʝʟʫʩʣʦʚʥʦ, ʦʥʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʚʳʷʚʣʷʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ; 

ʢʨʦʤʝ ʪʦʛʦ, ʦʥʦ ʤʝʥʷʝʪʩʷ ʩ ʨʘʩʩʪʦʷʥʠʝʤ. ɺ 1929 ʛʦʜʫ ʌʨʠʮ ʎʚʠʢʢʠ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʩʚʝʪ ʚ 

ʜʚʠʞʝʥʠʠ ʧʦʩʪʝʧʝʥʥʦ ʪʝʨʷʝʪ ʵʥʝʨʛʠʶ, ʪʘʢ ʯʪʦ, ʯʝʤ ʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʥ ʧʨʦʭʦʜʠʪ, ʪʝʤ ʙʦʣʴʰʝ 

ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ. ɻʦʚʦʨʷʪ, ʯʪʦ ʪʝʦʨʠʷ çʫʩʪʘʣʦʩʪʠ ʩʚʝʪʘè ʥʝʩʦʚʤʝʩʪʠʤʘ ʩ ʵʬʬʝʢʪʘʤʠ 

ʨʘʩʪʷʞʝʥʠʷ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʤ (ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ) 
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ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʢʨʘʩʥʦʛʦ ʩʤʝʱʝʥʠʷ, ʥʦ ʘʥʘʣʦʛʠʯʥʳʝ ʪʝʦʨʠʠ ʩ ʠʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʧʦʟʚʦʣʷʶʪ 

ʦʙʦʡʪʠ ʵʪʫ ʢʦʥʢʨʝʪʥʫʶ ʧʨʦʙʣʝʤʫ. 

ɼʘʣʝʝ, ʛʨʘʚʠʪʘʮʠʷ ʩʥʠʞʘʝʪ ʵʥʝʨʛʠʶ ʬʦʪʦʥʦʚ, ʯʪʦ ʩʜʚʠʛʘʝʪ ʚʝʩʴ ʩʧʝʢʪʨ ʢ ʢʨʘʩʥʦʤʫ ʝʛʦ ʢʦʥʮʫ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʦʙʳʯʥʳʤʠ ʟʚʝʟʜʘʤʠ, ʦʯʝʥʴ ʤʘʣʦ, ʥʦ ʯʝʨʥʳʝ 

ʜʳʨʳ, ʪʘʢʠʝ, ʢ ʧʨʠʤʝʨʫ, ʢʘʢ ʪʝ, ʯʪʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʮʝʥʪʨʘʭ ʛʘʣʘʢʪʠʢ, ʦʢʘʟʳʚʘʶʪ ʙʦʣʝʝ ʩʠʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ. ʄʘʣʦ ʪʦʛʦ, ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʠʟʤʝʨʝʥʥʳʝ 

WMAP) ʚ ʦʩʥʦʚʥʦʤ ʚʳʟʚʘʥʳ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʢʨʘʩʥʳʤ ʩʤʝʱʝʥʠʝʤ. ʆʜʥʘʢʦ ʜʘʞʝ ʵʪʦʪ ʵʬʬʝʢʪ 

ʩʣʠʰʢʦʤ ʥʝʟʥʘʯʠʪʝʣʝʥ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʍʦʣʪʦʥ ɸʨʧ ʤʥʦʛʦ ʣʝʪ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʩʠʣʴʥʦʡ ʛʨʘʚʠʪʘʮʠʠ ʥʘ ʩʚʝʪ; ʦʪ ʵʪʦʡ ʪʝʦʨʠʠ, ʧʦ ʩʫʱʝʩʪʚʫ, 

ʦʪʤʘʭʥʫʣʠʩʴ, ʥʝ ʜʘʚ ʥʠʢʘʢʦʛʦ ʫʙʝʜʠʪʝʣʴʥʦʛʦ ʦʧʨʦʚʝʨʞʝʥʠʷ[92]. ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʵʪʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʪʝʦʨʠʷ ʜʘʞʝ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʧʨʘʚʠʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʜʣʷ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʀ ʚ ʥʝʡ ʥʝ ʥʫʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʩʰʠʨʷʝʪʩʷ, ʘ ʛʘʣʘʢʪʠʢʠ ʥʝʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚ ʦʩʥʦʚʥʦʤ ʧʫʩʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ[93]. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ɹʦʣʴʰʦʤʫ ʚʟʨʳʚʫ ʪʝʦʨʠʠ ʧʨʦʜʦʣʞʘʶʪ ʧʦʷʚʣʷʪʴʩʷ. ʆʜʥʫ ʠʟ ʧʦʩʣʝʜʥʠʭ 

ʧʨʝʜʣʦʞʠʣ ʚ 2014 ʛʦʜʫ ʉʘʫʨʴʷ ɼʘʩ ʠ ʨʘʟʚʠʣ ʟʘʪʝʤ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ɸʭʤʝʜʦʤ ɸʣʠ; ʵʪʘ ʪʝʦʨʠʷ 

ʦʩʥʦʚʘʥʘ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ɼʵʚʠʜʦʤ ɹʦʤʦʤ, ʚ ʢʦʪʦʨʦʡ ʫʩʪʨʘʥʝʥ ʵʣʝʤʝʥʪ 

ʩʣʫʯʘʡʥʦʩʪʠ. ʂʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ɹʦʤʘ ʥʝʦʨʪʦʜʦʢʩʘʣʴʥʘ, ʥʦ ʚʧʦʣʥʝ ʨʝʩʧʝʢʪʘʙʝʣʴʥʘ; ʦʪʤʘʭʠʚʘʶʪʩʷ 

ʦʪ ʥʝʝ ʧʦʪʦʤʫ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʦʥʘ ʵʢʚʠʚʘʣʝʥʪʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʦʜʭʦʜʫ ʠ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʥʝʛʦ ʚ ʦʩʥʦʚʥʦʤ ʠʥʪʝʨʧʨʝʪʘʮʠʷʤʠ, ʧʦʵʪʦʤʫ ʜʦʢʘʟʘʪʴ ʝʝ ʦʰʠʙʦʯʥʦʩʪʴ ʥʝʚʦʟʤʦʞʥʦ. ɸʣʠ ʠ ɼʘʩ 

ʦʩʧʘʨʠʚʘʶʪ ʦʙʳʯʥʳʡ ʘʨʛʫʤʝʥʪ ʚ ʧʦʣʴʟʫ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ð ʢʦʛʜʘ ʨʘʩʰʠʨʝʥʠʝ 

ɺʩʝʣʝʥʥʦʡ ʦʪʳʛʨʳʚʘʶʪ ʥʘʟʘʜ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ. ʆʥʠ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʱʘʷ 

ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʩʪʘʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʧʨʝʞʜʝ, ʯʝʤ ʜʦʩʪʠʛʘʝʪʩʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ, ʥʦ 

ʢʦʩʤʦʣʦʛʠ ʧʨʦʜʦʣʞʘʶʪ ʧʨʠʤʝʥʷʪʴ ʝʝ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʨʘʙʦʪʘʣʘ. ɸʣʠ ʠ ɼʘʩ 

ʚʤʝʩʪʦ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪ ʢʚʘʥʪʦʚʫʶ ʤʝʭʘʥʠʢʫ ɹʦʤʘ, ʚ ʢʦʪʦʨʦʡ ʪʨʘʝʢʪʦʨʠʷ ʯʘʩʪʠʮʳ ʠʤʝʝʪ ʩʤʳʩʣ 

ʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʝʙʦʣʴʰʦʛʦ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʩʚʦʙʦʜʥʦʛʦ 

ʯʣʝʥʘ ʚ ʕʡʥʰʪʝʡʥʦʚʳʭ ʫʨʘʚʥʝʥʠʷʭ ʧʦʣʷ, ʯʪʦ ʫʩʪʨʘʥʷʝʪ ʩʠʥʛʫʣʷʨʥʦʩʪʴ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ 

ɺʩʝʣʝʥʥʘʷ, ʚʦʟʤʦʞʥʦ, ʩʫʱʝʩʪʚʦʚʘʣʘ ʚʩʝʛʜʘ, ʠ ʵʪʦ ʥʠʢʘʢ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʳʥʝʰʥʠʤ 

ʥʘʙʣʶʜʝʥʠʷʤ[94]. 

ʂʦʥʢʫʨʝʥʪʘʤ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʭʦʜʠʪʴ ʩʫʨʦʚʳʝ ʠʩʧʳʪʘʥʠʠ. ɽʩʣʠ ɺʩʝʣʝʥʥʘʷ 

ʙʳʣʘ ʚʩʝʛʜʘ, ʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʜʝʨʞʘʚʰʝʛʦʩʷ ʚ ʥʝʡ ʜʝʡʪʝʨʠʷ ʜʦʣʞʥʘ ʙʳʣʘ ʙʳ ʠʩʯʝʟʥʫʪʴ ʚ 

ʧʨʦʮʝʩʩʝ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ, ʥʦ ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ ʩʨʦʢ ʞʠʟʥʠ 

ɺʩʝʣʝʥʥʦʡ ʢʦʥʝʯʝʥ, ʥʦ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʥʝ ʙʳʣʦ, ʥʝ ʧʦʷʚʠʣʦʩʴ ʙʳ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʝʣʠʷ. ʕʪʠ ʚʦʟʨʘʞʝʥʠʷ, ʦʜʥʘʢʦ, ʦʧʠʨʘʶʪʩʷ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʜʦʧʫʱʝʥʠʷ ʦʙ ʦʪʜʘʣʝʥʥʦʤ ʧʨʦʰʣʦʤ 

ɺʩʝʣʝʥʥʦʡ ʠ ʠʛʥʦʨʠʨʫʶʪ ʜʨʫʛʫʶ ʚʦʟʤʦʞʥʦʩʪʴ: ʚʝʜʴ ʤʦʛʣʦ ʧʨʦʠʟʦʡʪʠ ʥʝʯʪʦ ʩʪʦʣʴ ʞʝ 

ʨʘʜʠʢʘʣʴʥʦʝ, ʢʘʢ ʠ ɹʦʣʴʰʦʡ ʚʟʨʳʚ, ʥʦ ʜʨʫʛʦʝ. ʇʦʢʘ ʥʝ ʧʦʷʚʠʣʦʩʴ ʥʠʢʘʢʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʙʳ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʩʠʣʴʥʳʤ, ʥʦ ʠ ɹʦʣʴʰʦʡ ʚʟʨʳʚ 

ʪʦʞʝ ʥʝ ʚʳʛʣʷʜʠʪ ʦʩʦʙʝʥʥʦ ʫʙʝʜʠʪʝʣʴʥʦ. ʇʦʜʦʟʨʝʚʘʶ, ʯʪʦ ʣʝʪ ʯʝʨʝʟ ʧʷʪʴʜʝʩʷʪ ʢʦʩʤʦʣʦʛʠ ʙʫʜʫʪ 

ʦʪʩʪʘʠʚʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʝ ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ. 

*** 
ɺ ʦʙʱʝʩʪʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʩʤʦʣʦʛʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚʦʧʨʦʩ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʨʝʰʝʥ ʨʘʟ ʠ ʥʘʚʩʝʛʜʘ ʪʝʦʨʠʝʡ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ; ʧʫʙʣʠʢʘ ʥʝ ʚʠʜʠʪ 

ʨʘʟʥʦʛʣʘʩʠʡ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʠʛʥʦʨʠʨʫʝʪ ʠʥʪʝʨʝʩʥʦʝ, ʥʦ ʥʝʧʦʥʷʪʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʝʦʨʠʡ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʚ ʠʭ ʩʨʝʜʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʫʙʣʠʢʘ ʚʩʝʛʜʘ ʩʢʣʦʥʥʘ ʧʨʝʫʚʝʣʠʯʠʚʘʪʴ ʟʥʘʯʝʥʠʝ ʥʦʚʝʡʰʠʭ ʠʜʝʡ ʠ ʦʪʢʨʳʪʠʡ ð ʥʝ ʚʘʞʥʦ, 

ʦʨʪʦʜʦʢʩʘʣʴʥʳʭ ʠʣʠ ʥʝʪ, ð ʧʦʢʘ ʥʠʢʪʦ ʝʱʝ ʥʝ ʫʩʧʝʣ ʢʨʠʪʠʯʝʩʢʠ ʠʭ ʦʩʤʳʩʣʠʪʴ. ʗ ʧʦʪʝʨʷʣ ʩʯʝʪ 

ʩʣʫʯʘʷʤ, ʢʦʛʜʘ ʢʘʢʘʷ-ʪʦ ʛʨʫʧʧʘ ʢʦʩʤʦʣʦʛʦʚ ʦʙʲʷʚʣʷʣʘ ʦ ʧʦʣʫʯʝʥʠʠ ʥʝʦʧʨʦʚʝʨʞʠʤʳʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʬʣʷʮʠʠ ð ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʠʣʠ 

ʤʝʩʷʮʝʚ ʝʝ ʜʘʥʥʳʝ ʧʦʣʫʯʠʣʠ ʠʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʠʣʠ ʚ ʥʠʭ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʦʰʠʙʢʘ. ʊʦ ʞʝ, 

ʜʘʞʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦ ʩʢʨʳʪʦʡ ʤʘʩʩʝ. ʊʝʤʥʘʷ ʵʥʝʨʛʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʥʘʜʝʞʥʦʡ, ʥʦ ʜʘʞʝ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʧʦʨʥʦ. 

ʊʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʙʳʩʪʨʦ ʧʨʝʚʨʘʪʠʚʰʝʛʦʩʷ ʚ ʦʧʨʦʚʝʨʞʝʥʠʝ, ð ʵʪʦ 

ʩʜʝʣʘʥʥʦʝ ʚ ʤʘʨʪʝ 2014 ʛʦʜʘ ʦʙʲʷʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪ BICEP2 ʚʳʷʚʠʣ ʪʘʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ, ʧʨʠʭʦʜʷʱʝʛʦ ʩ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʡ, ʨʝʣʠʢʪʦʚ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, 

ʢʦʪʦʨʳʝ ʜʦʢʘʟʳʚʘʶʪ, ʚʥʝ ʚʩʷʢʦʛʦ ʩʦʤʥʝʥʠʷ, ʚʝʨʥʦʩʪʴ ʠʥʬʣʷʮʠʦʥʥʦʡ ʪʝʦʨʠʠ ɺʩʝʣʝʥʥʦʡ. ʀ (ʚ 
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ʢʘʯʝʩʪʚʝ ʙʦʥʫʩʘ) ʧʦʜʪʚʝʨʜʠʣ ʪʘʢʞʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʧʨʝʜʩʢʘʟʘʥʥʳʭ 

ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʥʦ ʥʠʢʦʛʜʘ ʧʨʝʞʜʝ ʥʝ ʥʘʙʣʶʜʘʚʰʠʭʩʷ. BICEP ʦʟʥʘʯʘʝʪ çBackground 

Imaging of Cosmic Extragalactic Polarizationè (çʌʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʩʤʠʯʝʩʢʦʡ 

ʚʥʝʛʘʣʘʢʪʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠè), ʘ BICEP2 ð ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʣʝʩʢʦʧ, ʠʟʤʝʨʷʶʱʠʡ ʨʝʣʠʢʪʦʚʦʝ 

ʠʟʣʫʯʝʥʠʝ. ɺ ʪʦʪ ʤʦʤʝʥʪ ʵʪʦ ʩʦʦʙʱʝʥʠʝ ʥʘʜʝʣʘʣʦ ʤʥʦʛʦ ʰʫʤʘ; ʣʶʙʦʝ ʠʟ ʟʘʷʚʣʝʥʥʳʭ ʦʪʢʨʳʪʠʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʛʘʨʘʥʪʠʨʦʚʘʣʦ ʘʚʪʦʨʘʤ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ. ʅʦ ʧʦʯʪʠ ʩʨʘʟʫ ʜʨʫʛʠʝ ʛʨʫʧʧʳ 

ʥʘʯʘʣʠ ʜʫʤʘʪʴ, ʥʝ ʤʦʛʣʘ ʣʠ ʙʳʪʴ ʠʩʪʠʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʪʤʝʯʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʤʝʞʟʚʝʟʜʥʘʷ ʧʳʣʴ. ʀ ʵʪʦ ʥʝ ʙʳʣʦ ʧʫʩʪʳʤ ʢʨʠʪʠʢʘʥʩʪʚʦʤ: ʘʩʪʨʦʥʦʤʳ ʫʞʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʦ 

ʵʪʦʛʦ ʦʙʜʫʤʳʚʘʣʠ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ. 

ʂ ʷʥʚʘʨʶ 2015 ʛʦʜʘ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʧʦʣʦʚʠʥʘ ʵʬʬʝʢʪʘ, ʦʙʥʘʨʫʞʝʥʥʦʛʦ 

BICEP2, ʚʳʟʚʘʥʘ ʧʳʣʴʶ, ʘ ʥʝ ʠʥʬʣʷʮʠʝʡ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʚʩʝ ʟʘʷʚʣʝʥʠʷ ʢʦʤʘʥʜʳ 

ʧʦʣʥʦʩʪʴʶ ʦʪʦʟʚʘʥʳ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʩʠʛʥʘʣʘ ʪʦʡ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʢʦʪʦʨʫʶ 

ʚʥʦʩʠʪ ʧʳʣʴ, ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ. ʊʫʨʦʢ, ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ 

ʢʨʠʪʠʢʦʚʘʚʰʠʡ ʨʝʟʫʣʴʪʘʪʳ BICEP2, ʫʢʘʟʘʣ ʪʘʢʞʝ, ʯʪʦ ʠʩʧʨʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ, ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ 

ʧʦʜʪʚʝʨʞʜʘʪʴ ʠʥʬʣʷʮʠʶ, ʦʧʨʦʚʝʨʛʘʶʪ ʥʝʢʦʪʦʨʳʝ ʧʨʦʩʪʳʝ ʠʥʬʣʷʮʠʦʥʥʳʝ ʤʦʜʝʣʠ. 

ʕʪʘ ʠʩʪʦʨʠʷ ʧʦʩʪʘʚʠʣʘ ʢʦʤʘʥʜʫ BICEP2 ʚ ʥʝʣʦʚʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʥʘʚʣʝʢʣʘ ʥʘ ʥʝʝ ʢʨʠʪʠʢʫ ʟʘ 

ʧʦʩʧʝʰʥʳʝ ʟʘʷʚʣʝʥʠʷ. ʗʥ ʂʦʥʨʘʜ ʚ Nature ʦʪʤʝʪʠʣ, ʯʪʦ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʜʦʣʞʥʦ çʟʘʙʦʪʠʪʴʩʷ 

ʦ ʪʦʤ, ʯʪʦʙʳ ʢʨʘʩʦʯʥʳʝ ʜʦʢʣʘʜʳ ʦ ʥʝʩʦʩʪʦʷʚʰʠʭʩʷ ʦʪʢʨʳʪʠʷʭ ʥʝ ʟʘʪʤʝʚʘʣʠ ʙʦʣʝʝ ʩʜʝʨʞʘʥʥʳʭ 

ʨʘʩʩʢʘʟʦʚ ʦ ʧʦʜʣʠʥʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʨʳʚʘʭè. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʠ ʩʦʙʳʪʠʷ ʧʦʢʘʟʳʚʘʶʪ ʨʝʘʣʴʥʫʶ 

ʥʘʫʢʫ ʚ ʜʝʡʩʪʚʠʠ, ʩʦ ʚʩʝʤʠ ʝʝ ʥʝʜʦʩʪʘʪʢʘʤʠ. ɽʩʣʠ ʥʠʢʦʤʫ ʥʝ ʙʫʜʝʪ ʧʦʟʚʦʣʝʥʦ ʩʦʚʝʨʰʘʪʴ ʦʰʠʙʢʠ, 

ʥʘʫʯʥʳʡ ʧʨʦʛʨʝʩʩ ʦʩʪʘʥʦʚʠʪʩʷ ʩʦʚʝʨʰʝʥʥʦ. ʉʠʪʫʘʮʠʷ ʠʣʣʶʩʪʨʠʨʫʝʪ ʪʘʢʞʝ ʛʦʪʦʚʥʦʩʪʴ 

ʫʯʝʥʳʭ ʤʝʥʷʪʴ ʩʚʦʝ ʤʥʝʥʠʝ, ʢʦʛʜʘ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʜʘʥʥʳʝ ʠʣʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʩʪʘʨʳʝ 

ʜʘʥʥʳʝ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ ʚʚʦʜʠʣʠ ʚ ʟʘʙʣʫʞʜʝʥʠʝ. ɼʘʥʥʳʝ BICEP2 ð ʵʪʦ ʭʦʨʦʰʘʷ ʥʘʫʢʘ; 

ʥʝʚʝʨʥʘ ʙʳʣʘ ʪʦʣʴʢʦ ʠʥʪʝʨʧʨʝʪʘʮʠʷ. ɺ ʩʝʛʦʜʥʷʰʥʝʤ ʤʠʨʝ ʤʛʥʦʚʝʥʥʦʡ ʩʚʷʟʠ ʥʝʚʦʟʤʦʞʥʦ 

ʜʝʨʞʘʪʴ ʧʦʜ ʩʧʫʜʦʤ ʪʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʦʪʢʨʳʪʠʝʤ, ʜʦ ʦʢʦʥʯʘʥʠʷ ʧʦʣʥʦʡ ʧʨʦʚʝʨʢʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʢʦʩʤʦʣʦʛʠ ʨʝʛʫʣʷʨʥʦ ʜʝʣʘʶʪ ʛʨʦʤʢʠʝ, ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʜʫʭ ʟʘʷʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʰʫʶ ʩʪʝʧʝʥʴ ʫʚʝʨʝʥʥʦʩʪʠ 

ʚ ʠʜʝʷʭ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʚʝʩʴʤʘ ʰʘʪʢʦʤ ʬʫʥʜʘʤʝʥʪʝ. ɺʳʩʦʢʦʤʝʨʠʝ ʥʘʢʘʟʫʝʤʦ, ʘ ʚʦʟʤʝʟʜʠʷ ʚ 

ʥʘʰʠ ʜʥʠ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʜʦʣʛʦ ʞʜʘʪʴ. ɼʫʭ ʙʦʞʝʩʪʚʝʥʥʦʛʦ ʚʦʟʜʘʷʥʠʷ, ʚʦʟʤʦʞʥʦ, ʝʱʝ ʚʳʡʜʝʪ ʥʘ 

ʩʮʝʥʫ ʠ ʩʳʛʨʘʝʪ ʛʣʘʚʥʫʶ ʨʦʣʴ. 

 

ʊʝʤʥʘʷ ʩʪʦʨʦʥʘ 
ɺ ʪʝʤʥʦʪʝ ʥʝ ʙʳʣʦ ʥʠʯʝʛʦ ʪʘʢʦʛʦ, ʯʝʛʦ ʥʝ ʙʳʣʦ ʙʳ ʪʘʤ ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʩʚʝʪʝ. 

ʈʦʜ ʉʝʨʣʠʥʛ. çʉʫʤʝʨʝʯʥʘʷ ʟʦʥʘè, ʵʧʠʟʦʜ 81: çɺ ʪʝʤʥʦʪʝ ʥʠʯʝʛʦ ʥʝʪè 

ɻʣʘʚʘ 12 ʟʘʚʝʨʰʠʣʘʩʴ ʩʣʦʚʦʤ çʫʧʩè. ʕʪʦ ʙʳʣ ʢʦʤʤʝʥʪʘʨʠʡ ʢ ʪʦʤʫ ʬʘʢʪʫ, ʦʪʢʨʳʪʦʤʫ ʩʦʚʩʝʤ 

ʥʝʜʘʚʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʛʘʣʘʢʪʠʢ ʣʠʰʝʥʳ ʦʙʳʯʥʦʛʦ ʩʤʳʩʣʘ. ɺʙʣʠʟʠ ʮʝʥʪʨʘ ʛʘʣʘʢʪʠʢʘ 

ʚʨʘʱʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʤʝʜʣʝʥʥʦ, ʥʦ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʚʝʟʜ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʜʘʣʝʥʠʝʤ ʦʪ ʮʝʥʪʨʘ, ʘ 

ʟʘʪʝʤ ʚʳʨʘʚʥʠʚʘʝʪʩʷ. ʆʜʥʘʢʦ ʠ ʅʴʶʪʦʥʦʚʘ, ʠ ʕʡʥʰʪʝʡʥʦʚʘ ʛʨʘʚʠʪʘʮʠʷ ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʥʘ ʦʢʨʘʠʥʘʭ ʛʘʣʘʢʪʠʢʠʩʥʠʞʘʣʘʩʴ. 

ʂʦʩʤʦʣʦʛʠ ʨʝʰʠʣʠ ʵʪʫ ʟʘʛʘʜʢʫ ʧʨʠ ʧʦʤʦʱʠ ʧʦʩʪʫʣʘʪʘ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʛʘʣʘʢʪʠʢ 

ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʦʙʰʠʨʥʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʛʘʣʦ[95] ʠʟ ʥʝʚʠʜʠʤʦʛʦ ʚʝʱʝʩʪʚʘ. ʆʜʥʦ ʚʨʝʤʷ ʦʥʠ 

ʥʘʜʝʷʣʠʩʴ, ʯʪʦ ʵʪʦ ʧʨʦʩʪʦ ʦʙʳʯʥʦʝ ʚʝʱʝʩʪʚʦ, ʥʝ ʠʟʣʫʯʘʶʱʝʝ ʜʦʩʪʘʪʦʯʥʦ ʩʚʝʪʘ, ʯʪʦʙʳ ʤʳ ʤʦʛʣʠ 

ʚʠʜʝʪʴ ʝʛʦ ʥʘ ʤʝʞʛʘʣʘʢʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʠ ʥʘʟʳʚʘʣʠ ʭʦʣʦʜʥʳʤ ʪʝʤʥʳʤ ʚʝʱʝʩʪʚʦʤ. 

ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʦ ʙʦʣʴʰʘʷ ʤʘʩʩʘ ʛʘʟʘ ʠʣʠ ʧʳʣʠ, ʩʚʝʪʷʱʘʷʩʷ ʩʣʠʰʢʦʤ ʩʣʘʙʦ, 

ʯʪʦʙʳ ʤʳ ʤʦʛʣʠ ʝʝ ʟʘʤʝʪʠʪʴ. ʅʦ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʵʪʦʪ ʧʨʦʩʪʦʡ ʧʫʪʴ 

ʥʝ ʛʦʜʠʪʩʷ. ʉʦʛʣʘʩʥʦ ʥʳʥʝʰʥʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ ʥʝ ʧʦʭʦʞʝ ʥʠ ʥʘ ʯʪʦ, ʩ ʯʝʤ 
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ʤʳ ʧʨʝʞʜʝ ʚʩʪʨʝʯʘʣʠʩʴ, ʜʘʞʝ ʚ ʫʩʢʦʨʠʪʝʣʷʭ ʯʘʩʪʠʮ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ʕʪʦ ʟʘʛʘʜʦʯʥʘʷ ʰʪʫʢʘ, ʠ 

ʝʛʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʯʝʥʴ-ʦʯʝʥʴ ʤʥʦʛʦ. 

ɺʩʧʦʤʥʠʤ, ʯʪʦ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʤʘʩʩʘ ʵʢʚʠʚʘʣʝʥʪʥʘ ʵʥʝʨʛʠʠ. ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ 

ʢʦʩʤʦʣʦʛʠʠ ʧʣʶʩ ʜʘʥʥʳʝ ʩ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʟʦʥʜʘ Planck ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʧʦʣʥʘʷ ʤʘʩʩʘ/ʵʥʝʨʛʠʷ ʠʟʚʝʩʪʥʦʡ ɺʩʝʣʝʥʥʦʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝʛʦ ʣʠʰʴ 

4,9% ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʦ 26,8% ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʕʪʦ ʦʩʪʘʚʣʷʝʪ ʥʘʤ ʝʱʝ ʙʦʣʴʰʝ ð 

68,3% ð ʥʘ ʜʦʣʶ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʷʪʴ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ 

ʦʙʳʯʥʦʛʦ, ʘ ʚ ʦʙʣʘʩʪʷʭ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ ʤʘʩʩʘ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚʤʝʩʪʝ ʩ ʵʬʬʝʢʪʠʚʥʦʡ 

ʤʘʩʩʦʡ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ ʚ ʜʚʘʜʮʘʪʴ ʨʘʟ ʙʦʣʴʰʝ ʤʘʩʩʳ ʦʙʳʯʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

ɸʨʛʫʤʝʥʪ ʚ ʧʦʣʴʟʫ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʢʨʳʪʦʡ ʤʘʩʩʳ (ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ) ʚ 

ʛʨʦʤʘʜʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʦʩʪ ʠ ʧʨʷʤʦʣʠʥʝʝʥ[96]. ɽʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʳʚʦʜʠʪʩʷ ʠʟ ʩʨʘʚʥʝʥʠʷ 

ʧʨʝʜʩʢʘʟʘʥʠʡ ʫʨʘʚʥʝʥʠʡ ʂʝʧʣʝʨʘ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ. ʕʪʘ ʬʦʨʤʫʣʘ ʟʘʥʠʤʘʣʘ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ 

ʛʣʘʚʝ 12. ʆʥʘ ʛʣʘʩʠʪ, ʯʪʦ ʧʦʣʥʘʷ ʤʘʩʩʘ ʛʘʣʘʢʪʠʢʠ, ʦʪ ʮʝʥʪʨʘ ʜʦ ʟʘʜʘʥʥʦʛʦ ʨʘʜʠʫʩʘ, ʨʘʚʥʷʝʪʩʷ 

ʵʪʦʤʫ ʨʘʜʠʫʩʫ, ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ ʢʚʘʜʨʘʪ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʟʚʝʟʜ ʥʘ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʠ ʠ 

ʜʝʣʝʥʥʦʤʫ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʧʦʩʪʦʷʥʥʫʶ. ʈʠʩʫʥʢʠ ʠʟ 12 ʛʣʘʚʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ 

ʥʘʙʣʶʜʝʥʠʡ ʩʝʨʴʝʟʥʦ ʨʘʩʭʦʜʷʪʩʷ ʩ ʵʪʠʤ ʧʨʝʜʩʢʘʟʘʥʠʝʤ. ɺʙʣʠʟʠ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʷʜʨʘ 

ʥʘʙʣʶʜʘʝʤʘʷ ʩʢʦʨʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʟʚʝʟʜ ʩʣʠʰʢʦʤ ʤʘʣʘ; ʚ ʦʪʜʘʣʝʥʠʠ ʦʪ ʷʜʨʘ ð ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ. 

ʄʘʣʦ ʪʦʛʦ, ʢʨʠʚʳʝ ʚʨʘʱʝʥʠʷ ʦʩʪʘʶʪʩʷ ʧʨʠʤʝʨʥʦ ʧʦʩʪʦʷʥʥʳʤʠ ʜʦ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʡ, 

ʯʝʤ ʜʦʩʪʫʧʥʦʝ ʥʘʙʣʶʜʝʥʠʶ ʚʝʱʝʩʪʚʦ; ʧʦ ʩʫʱʝʩʪʚʫ, ʠʤʝʥʥʦ ʝʛʦ ʤʳ ʚʠʜʠʤ ʧʦ ʠʟʣʫʯʘʝʤʦʤʫ ʠʤ 

ʩʚʝʪʫ. 

ɽʩʣʠ ʚʳʯʠʩʣʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʧʦ ʥʘʙʣʶʜʘʝʤʳʤ ʩʢʦʨʦʩʪʷʤ, ʪʦ ʚʳʷʩʥʠʪʩʷ, ʯʪʦ 

ʯʝʨʪʦʚʩʢʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʘʩʩʳ ʜʦʣʞʥʘ ʣʝʞʘʪʴ ʟʘ ʧʨʝʜʝʣʘʤʠ ʚʠʜʠʤʦʛʦ ʨʘʜʠʫʩʘ. ʏʪʦʙʳ ʩʧʘʩʪʠ 

ʫʨʘʚʥʝʥʠʝ ʂʝʧʣʝʨʘ, ʚʳʚʦʜ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʪʨʦʛʠʤ ʠ ʙʝʩʩʧʦʨʥʳʤ, ʘʩʪʨʦʥʦʤʳ 

ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ ʧʦʩʪʫʣʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʥʝʜʦʩʪʫʧʥʦʛʦ ʥʘʙʣʶʜʝʥʠʶ 

ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʉ ʪʝʭ ʧʦʨ ʦʥʠ ʠ ʜʝʨʞʘʪʩʷ ʟʘ ʵʪʫ ʠʩʪʦʨʠʶ. 

ɸʥʦʤʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʚʨʘʱʝʥʠʷ ʙʳʣʦ ʧʝʨʚʳʤ ð ʠ ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʳʤ ð ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʚʦ ɺʩʝʣʝʥʥʦʡ ʜʦʣʞʥʦ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʯʝʥʴ-ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʚʠʜʠʤʦʛʦ ʚʝʱʝʩʪʚʘ. ɼʘʣʴʥʝʡʰʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʜʨʫʛʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʘʥʦʤʘʣʠʠ ʜʦʙʘʚʣʷʶʪ ʚʝʩʘ ʵʪʦʡ ʛʠʧʦʪʝʟʝ ʠ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʨʳʪʘʷ 

ʤʘʩʩʘ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʦʙʳʯʥʦʝ ʚʝʱʝʩʪʚʦ, ʧʦʯʝʤʫ-ʪʦ ʥʝ ʠʟʣʫʯʘʶʱʝʝ ʩʚʝʪʘ. ʕʪʦ ʜʦʣʞʝʥ ʙʳʪʴ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʪʠʧ ʤʘʪʝʨʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʡ ʩʦ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʘʚʠʪʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʚʝʱʝʩʪʚʦ ʜʦʣʞʥʦ ʩʦʩʪʦʷʪʴ ʠʟ ʩʫʙʘʪʦʤʥʳʭ ʯʘʩʪʠʮ, 

ʩʦʚʝʨʰʝʥʥʦ ʦʪʣʠʯʥʳʭ ʦʪ ʚʩʝʛʦ, ʯʪʦ ʤʳ ʢʦʛʜʘ-ʣʠʙʦ ʥʘʙʣʶʜʘʣʠ ʚ ʫʩʢʦʨʠʪʝʣʷʭ ʯʘʩʪʠʮ. 

ʉʢʨʳʪʘʷ ʤʘʩʩʘ ð ʵʪʦ ʥʝʠʟʚʝʩʪʥʳʡ ʥʘʫʢʝ ʪʠʧ ʚʝʱʝʩʪʚʘ. 

*** 
ʅʝʪ ʥʠʯʝʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʝʱʝʩʪʚʘ ɺʩʝʣʝʥʥʦʡ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʥʝʜʦʩʪʫʧʥʘ ʥʘʙʣʶʜʝʥʠʶ, ʥʦ ʠʩʪʦʨʠʠ ʩʢʨʳʪʦʡ ʤʘʩʩʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʝʪ 

ʛʣʘʚʥʦʛʦ. ʈʝʰʘʶʱʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʚ ʧʦʣʴʟʫ ʵʪʦʡ ʪʝʦʨʠʠ ʤʦʛʣʦ ʙʳ ʩʪʘʪʴ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʯʘʩʪʠʮ ʩ ʥʫʞʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʢʘʢʦʤ-ʥʠʙʫʜʴ ʫʩʢʦʨʠʪʝʣʝ, ʩʢʘʞʝʤ, ʚ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ 

ʢʦʣʣʘʡʜʝʨʝ. ʇʨʠ ʧʦʤʦʱʠ ʵʪʦʛʦ ʚʥʫʰʠʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫʯʝʥʳʤ ʥʝ ʪʘʢ ʜʘʚʥʦ ʫʜʘʣʦʩʴ ʧʨʦʚʝʩʪʠ 

ʵʧʦʭʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʙʦʟʦʥʘ ʍʠʛʛʩʘ ð ʯʘʩʪʠʮʳ, ʢʦʪʦʨʘʷ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʤʥʦʛʠʝ (ʥʦ ʥʝ 

ʚʩʝ) ʯʘʩʪʠʮʳ ʠʤʝʶʪ ʤʘʩʩʫ. ʅʦ ʜʦ ʩʠʭ ʧʦʨ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ ʥʝ ʫʜʘʣʦʩʴ 

ʦʙʥʘʨʫʞʠʪʴ ʥʠʢʘʢʠʭ ʯʘʩʪʠʮ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʘʭ ð ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʯʘʩʪʠʮʘʭ ʠʟ ʜʘʣʴʥʝʛʦ ʢʦʩʤʦʩʘ, ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʘʜʘʶʱʠʭ ʥʘ ɿʝʤʣʶ, ð ʪʦʞʝ ʥʝ ʫʜʘʣʦʩʴ 

ʥʠʯʝʛʦ ʦʙʥʘʨʫʞʠʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʪʷ ʚʦ ɺʩʝʣʝʥʥʦʡ ʧʦʣʥʦ ʵʪʦʡ ʤʘʪʝʨʠʠ, ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʝʡ 

ʢʫʜʘ ʯʘʱʝ, ʯʝʤ ʦʙʳʯʥʦʝ, ð ʥʦ ʢʫʜʘ ʙʳ ʤʳ ʥʠ ʧʦʩʤʦʪʨʝʣʠ, ʚʝʟʜʝ ʤʳ ʚʠʜʠʤ ʪʦʣʴʢʦ ʦʙʳʯʥʦʝ 

ʚʝʱʝʩʪʚʦ. 

ʌʠʟʠʢʠ ʧʨʠʚʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʤʝʨʳ. ɹʝʟʫʤʥʳʝ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ ʠʤ ʭʦʨʦʰʦ 

ʟʥʘʢʦʤʳ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ð ʥʝʡʪʨʠʥʦ, ʚʳʚʦʜ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʙʳʣ ʩʜʝʣʘʥ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʯʘʩʪʠʮ. ʅʝʡʪʨʠʥʦ ʚʳʛʣʷʜʝʣʦ ʦʯʝʥʴ ʩʪʨʘʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʚʝʩʪʥʳʤʠ ʥʘ ʪʦʪ ʤʦʤʝʥʪ 

ʯʘʩʪʠʮʘʤʠ: ʥʝ ʠʤʝʣʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ, ʧʦʯʪʠ ʥʝ ʠʤʝʣʦ ʤʘʩʩʳ, ʤʦʛʣʦ ʧʦʯʪʠ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʨʦʡʪʠ ɿʝʤʣʶ ʥʘʩʢʚʦʟʴ. ɺʩʝ ʵʪʦ ʟʚʫʯʘʣʦ ʥʝʣʝʧʦ, ʥʦ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʢʦʥʮʝ 
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ʢʦʥʮʦʚ ʚʳʷʚʠʣʠ ʥʝʡʪʨʠʥʦ. ʉʝʛʦʜʥʷ ʜʝʣʘʶʪʩʷ ʧʝʨʚʳʝ ʰʘʛʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʡʪʨʠʥʥʦʡ 

ʘʩʪʨʦʥʦʤʠʠ: ʫʯʝʥʳʝ ʧʳʪʘʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʯʘʩʪʠʮʳ ʜʣʷ ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʘʣʝʢʠʭ ʦʙʣʘʩʪʝʡ 

ɺʩʝʣʝʥʥʦʡ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʥʦʞʝʩʪʚʦ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʦʢʘʟʘʣʦʩʴ ʧʣʦʜʦʤ ʨʘʟʳʛʨʘʚʰʝʛʦʩʷ 

ʚʦʦʙʨʘʞʝʥʠʷ ʪʝʦʨʝʪʠʢʦʚ. 

ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʤʳ, ʚʦʟʤʦʞʥʦ, ʧʨʦʩʪʦ ʥʝ ʟʘʤʝʯʘʝʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʚʝʨʰʝʥʥʦ ʦʙʳʯʥʦʛʦ çʭʦʣʦʜʥʦʛʦ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘè ð ʝʛʦ ʩʦʙʠʨʘʪʝʣʴʥʦʝ ʠʤʷ ʙʳʣʦ 

çʤʘʩʩʠʚʥʳʝ ʢʦʤʧʘʢʪʥʳʝ ʦʙʲʝʢʪʳ ʛʘʣʦè (MACHO). ʕʪʦʪ ʪʝʨʤʠʥ ʦʧʠʩʳʚʘʝʪ ʣʶʙʳʝ ʪʝʣʘ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʦʷʪ ʠʟ ʦʙʳʯʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʦʯʪʠ ʥʝ ʠʟʣʫʯʘʶʪ ʠ ʤʦʛʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʛʘʣʘʢʪʠʯʝʩʢʠʭ 

ʛʘʣʦ, ð ʵʪʦ ʢʦʨʠʯʥʝʚʳʝ ʢʘʨʣʠʢʠ, ʪʫʩʢʣʳʝ ʢʨʘʩʥʳʝ ʠ ʙʝʣʳʝ ʢʘʨʣʠʢʠ, ʥʝʡʪʨʦʥʥʳʝ ʟʚʝʟʜʳ, ʯʝʨʥʳʝ 

ʜʳʨʳé ʜʘʞʝ ʧʣʘʥʝʪʳ. ʂʦʛʜʘ ʟʘʛʘʜʢʘ ʢʨʠʚʳʭ ʚʨʘʱʝʥʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚʧʝʨʚʳʝ, ʠʤʝʥʥʦ ʪʘʢʦʝ 

ʚʝʱʝʩʪʚʦ ʙʳʣʦ ʦʯʝʚʠʜʥʳʤ ʢʘʥʜʠʜʘʪʦʤ ʥʘ ʨʦʣʴ ʩʢʨʳʪʦʡ ʤʘʩʩʳ. ʆʜʥʘʢʦ ʤʘʩʩʠʚʥʳʭ ʢʦʤʧʘʢʪʥʳʭ 

ʦʙʲʝʢʪʦʚ ʛʘʣʦ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʥʝ ʭʚʘʪʠʪ, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʛʨʦʤʘʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʥʘʙʣʶʜʘʝʤʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ, ʧʦ ʤʥʝʥʠʶ ʢʦʩʤʦʣʦʛʦʚ, ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʦ ʛʜʝ-ʪʦ ʪʘʤ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ. 

ʅʝʦʙʭʦʜʠʤ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʪʠʧ ʯʘʩʪʠʮ. ʕʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝʯʪʦ, ʦ ʯʝʤ ʪʝʦʨʝʪʠʢʠ ʫʞʝ 

ʜʫʤʘʶʪ ʠʣʠ ʤʦʛʫʪ ʥʘʯʘʪʴ ʜʫʤʘʪʴ, ʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝʯʪʦ, ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʯʝʛʦ ʤʳ ʧʦʢʘ ʥʝ ʟʥʘʝʤ. ʊʘʢ ʯʪʦ ʥʘʤ ʥʠʯʝʛʦ ʥʝ ʦʩʪʘʝʪʩʷ, ʢʘʢ ʪʦʣʴʢʦ ʩ ʛʦʣʦʚʦʡ ʧʦʛʨʫʟʠʪʴʩʷ ʚ 

ʨʘʩʩʫʞʜʝʥʠʷ. 

ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ð ʨʷʜ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʯʘʩʪʠʮ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʩʣʘʙʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʤʘʩʩʠʚʥʳʝ ʯʘʩʪʠʮʳ, ʠʣʠ ʚʠʤʧ-ʯʘʩʪʠʮʳ (WIMP). ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʵʪʠ ʯʘʩʪʠʮʳ ʧʦʷʚʠʣʠʩʴ ʠʟ ʧʣʦʪʥʦʡ ʧʝʨʝʛʨʝʪʦʡ ʧʣʘʟʤʳ ʨʘʥʥʝʡ ɺʩʝʣʝʥʥʦʡ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʦʙʳʯʥʳʤ ʚʝʱʝʩʪʚʦʤ ʪʦʣʴʢʦ ʯʝʨʝʟ ʩʣʘʙʦʝ ʷʜʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʊʘʢʘʷ 

ʯʘʩʪʠʮʘ ʧʦʜʭʦʜʠʪ ʧʦʜ ʥʘʰʠ ʪʨʝʙʦʚʘʥʠʷ, ʝʩʣʠ ʦʙʣʘʜʘʝʪ ʵʥʝʨʛʠʝʡ ʦʢʦʣʦ 100 ɻʵɺ. ʊʝʦʨʠʷ 

ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ ð ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʨʦʣʴ ʦʙʲʝʜʠʥʠʪʝʣʷ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

ʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ, ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʥʦʚʫʶ ʯʘʩʪʠʮʫ ʠʤʝʥʥʦ ʩ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʕʪʦ 

ʩʦʚʧʘʜʝʥʠʝ ʠʟʚʝʩʪʥʦ ʢʘʢ ʚʠʤʧ-ʯʫʜʦ. ʂʦʛʜʘ ʥʘʯʘʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ɹʦʣʴʰʦʤ ʘʜʨʦʥʥʦʤ 

ʢʦʣʣʘʡʜʝʨʝ, ʪʝʦʨʝʪʠʢʠ ʥʘʜʝʷʣʠʩʴ, ʯʪʦ ʦʥ ʩʤʦʞʝʪ ʫʚʠʜʝʪʴ ʮʝʣʫʶ ʢʫʯʫ ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʳʭ 

ʧʘʨʪʥʝʨʦʚ ʠʟʚʝʩʪʥʳʭ ʯʘʩʪʠʮ. 

ʂʘʢ ʙʳ ʥʝ ʪʘʢ. 

ɹʦʣʴʰʦʡ ʘʜʨʦʥʥʳʡ ʢʦʣʣʘʡʜʝʨ ʠʩʩʣʝʜʦʚʘʣ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʵʥʝʨʛʠʡ, ʚʢʣʶʯʘʷ ʠ 100 ɻʵɺ, ʠ 

ʥʝ ʫʚʠʜʝʣ ʘʙʩʦʣʶʪʥʦ ʥʠʯʝʛʦ, ʯʪʦ ʥʝ ʫʢʣʘʜʳʚʘʣʦʩʴ ʙʳ ʚ ʉʪʘʥʜʘʨʪʥʫʶ ʤʦʜʝʣʴ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ. 

ʅʝʩʢʦʣʴʢʦ ʜʨʫʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʧʦʠʩʢʫ ʚʠʤʧ-ʯʘʩʪʠʮ ʪʦʞʝ ʥʝ ʧʨʠʥʝʩʣʠ ʥʠʢʘʢʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʅʠʢʘʢʠʭ ʩʣʝʜʦʚ ʠʭ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʠʟʣʫʯʝʥʠʠ ʙʣʠʟʣʝʞʘʱʠʭ ʛʘʣʘʢʪʠʢ, ʠ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʦʩʪʘʪʢʦʚ ʦʪ ʠʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ 

ʷʜʨʘʤʠ, ʦʥʠ ʪʦʞʝ ʙʣʠʩʪʘʪʝʣʴʥʦ ʦʪʩʫʪʩʪʚʫʶʪ. ʀʪʘʣʴʷʥʩʢʠʡ ʜʝʪʝʢʪʦʨ DAMA/LIBRA ʩ ʟʘʚʠʜʥʦʡ 

ʨʝʛʫʣʷʨʥʦʩʪʴʶ ʚʠʜʠʪ ʥʝʯʪʦ ʧʦʭʦʞʝʝ ʥʘ ʩʠʛʥʘʣ ʚʠʤʧ-ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʢʨʠʩʪʘʣʣ 

ʠʦʜʠʜʘ ʥʘʪʨʠʷ ʤʦʛʫʪ ʜʘʚʘʪʴ ʚʩʧʳʰʢʫ ʩʚʝʪʘ. ʕʪʠ ʩʠʛʥʘʣʳ ʚʦʟʥʠʢʘʶʪ ʨʝʛʫʣʷʨʥʦ, ʢʘʢ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ, ʢʘʞʜʳʡ ʠʶʥʴ[97], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʢʘʢʦʡ-ʪʦ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ 

ʩʚʦʝʡ ʦʨʙʠʪʳ ɿʝʤʣʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʫʯʦʢ ʚʠʤʧ-ʯʘʩʪʠʮ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʜʨʫʛʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʪʦʞʝ ʜʦʣʞʥʳ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʵʪʠ ʯʘʩʪʠʮʳ, ʘ ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. DAMA ʯʪʦ-ʪʦ 

ʚʠʜʠʪ, ʥʦ ʵʪʦ, ʚʝʨʦʷʪʥʦ, ʥʝ ʚʠʤʧ-ʯʘʩʪʠʮʳ. 

ʄʦʞʝʪ ʣʠ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʪʷʞʝʣʳʝ 

ʯʘʩʪʠʮʳ, ʵʪʘʢʠʝ ʚʠʤʧʟʠʣʣʳ (WIMPZILLA)? ʄʦʞʝʪ. ɼʘʥʥʳʝ ʨʘʜʠʦʪʝʣʝʩʢʦʧʘ BICEP2 

ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʨʘʥʥʷʷ ɺʩʝʣʝʥʥʘʷ ʦʙʣʘʜʘʣʘ ʜʦʩʪʘʪʦʯʥʦʡ ʵʥʝʨʛʠʝʡ, ʯʪʦʙʳ 

ʧʦʨʦʜʠʪʴ ʥʝʫʣʦʚʠʤʳʡ ʠʥʬʣʘʪʦʥ, ʘ ʦʥ ʟʘʪʝʤ ʤʦʛ ʨʘʩʧʘʩʪʴʩʷ ʥʘ ʚʠʤʧʟʠʣʣʳ. ɺʩʝ ʦʯʝʥʴ ʭʦʨʦʰʦ, ʥʦ 

ʵʪʠ ʤʦʥʩʪʨʳ ʥʘʩʪʦʣʴʢʦ ʵʥʝʨʛʠʯʥʳ, ʯʪʦ ʤʳ ʥʝ ʤʦʞʝʤ ʠʭ ʧʦʣʫʯʠʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦ, ʘ ʩʢʚʦʟʴ 

ʦʙʳʯʥʦʝ ʚʝʱʝʩʪʚʦ ʦʥʠ ʧʨʦʭʦʜʷʪ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʝʛʦ ʚʦʦʙʱʝ ʥʝʪ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʥʠʢʘʢ ʥʝ ʤʦʞʝʤ 

ʠʭ ʫʚʠʜʝʪʴ. ʅʦ, ʤʦʞʝʪ ʙʳʪʴ, ʤʳ ʩʫʤʝʝʤ ʫʚʠʜʝʪʴ ʪʦ, ʯʪʦ ʦʥʠ ʧʦʨʦʞʜʘʶʪ ʧʨʠ ʫʜʘʨʝ ʦʙʦ 

ʯʪʦ-ʥʠʙʫʜʴ: ʪʘʢʠʤ ʧʦʠʩʢʦʤ ʟʘʥʠʤʘʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪ IceCube ʚʦʟʣʝ ʉʝʚʝʨʥʦʛʦ ʧʦʣʶʩʘ. ʀʟ 137 

ʥʝʡʪʨʠʥʦ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʠʤ ʚ ʩʝʨʝʜʠʥʝ 2015 ʛʦʜʘ, ʪʨʠ ʤʦʛʣʠ ʙʳ ʙʳʪʴ 

ʧʦʨʦʞʜʝʥʠʝʤ ʚʠʤʧʟʠʣʣ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʢʨʳʪʫʶ ʤʘʩʩʫ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʢʩʠʦʥʳ. ʀʭ ʧʨʝʜʣʦʞʠʣʠ ʈʦʙʝʨʪʦ 

ʇʝʯʯʝʠ ʠ ʍʝʣʝʥ ʂʫʠʥʥ ʚ 1977 ʛʦʜʫ ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʝʰʝʥʠʷ ʜʦʩʘʜʥʦʡ ʧʨʦʙʣʝʤʳ 
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CP-ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮ ʥʘʨʫʰʘʶʪ ʙʘʟʦʚʫʶ 

ʩʠʤʤʝʪʨʠʶ ʧʨʠʨʦʜʳ, ʚ ʢʦʪʦʨʦʡ ʩʦʚʤʝʱʝʥʳ ʟʘʨʷʜʦʚʦʝ ʩʦʧʨʷʞʝʥʠʝ (conjugation C, ʟʘʤʝʥʘ 

ʯʘʩʪʠʮʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʘʥʪʠʯʘʩʪʠʮʫ) ʠ ʯʝʪʥʦʩʪʴ (parity P, ʟʝʨʢʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ). ʆʢʘʟʳʚʘʝʪʩʷ, ʵʪʘ ʩʠʤʤʝʪʨʠʷ ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ 

ʯʘʩʪʠʮ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʘʙʳʭ ʷʜʝʨʥʳʭ ʩʠʣ. ɸ ʚʦʪ ʚ ʢʚʘʥʪʦʚʦʡ ʭʨʦʤʦʜʠʥʘʤʠʢʝ, ʛʜʝ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 

ʩʠʣʴʥʦʝ ʷʜʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, CP-ʩʠʤʤʝʪʨʠʷ ʝʩʪʴ. ɺʦʧʨʦʩ: ʧʦʯʝʤʫ? ʇʝʯʯʝʠ ʠ ʂʫʠʥʥ 

ʨʘʟʨʝʰʠʣʠ ʵʪʫ ʧʨʦʙʣʝʤʫ ʚʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʢʦʪʦʨʫʶ ʨʘʟʨʫʰʘʝʪ ʥʦʚʘʷ 

ʯʘʩʪʠʮʘ, ʥʘʟʚʘʥʥʘʷ ʘʢʩʠʦʥʦʤ. ʆʧʷʪʴ ʞʝ, ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ ʠʩʢʘʣʠ ʵʪʠ ʯʘʩʪʠʮʳ, ʥʦ ʥʠʯʝʛʦ 

ʫʙʝʜʠʪʝʣʴʥʦʛʦ ʥʘʡʪʠ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ. 

ɽʩʣʠ ʥʠʯʪʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʪʦ ʯʪʦ? 

ʅʝʡʪʨʠʥʦ ð ʧʨʝʢʨʘʩʥʳʡ ʧʨʠʤʝʨ ʩʪʨʘʥʥʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ, ʢʘʟʘʣʦʩʴ, ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ. ʉʦʣʥʮʝ ʠʟʣʫʯʘʝʪ ʥʝʡʪʨʠʥʦ ʚʦ ʤʥʦʞʝʩʪʚʝ, ʥʦ ʧʝʨʚʳʝ ʜʝʪʝʢʪʦʨʳ ʦʙʥʘʨʫʞʠʣʠ 

ʣʠʰʴ ʪʨʝʪʴʶ ʯʘʩʪʴ ʦʪ ʦʞʠʜʘʝʤʦʛʦ ʯʠʩʣʘ ʩʦʣʥʝʯʥʳʭ ʥʝʡʪʨʠʥʦ. ʆʜʥʘʢʦ ʥʝʡʪʨʠʥʦ ʙʳʚʘʶʪ ʪʨʝʭ 

ʪʠʧʦʚ, ʠ ʩʝʛʦʜʥʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʫʪʠ ʦʥʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʠʟ ʦʜʥʦʛʦ ʪʠʧʘ ʚ ʜʨʫʛʦʡ. ʇʝʨʚʳʝ 

ʜʝʪʝʢʪʦʨʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʝʡʪʨʠʥʦ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʪʠʧʘ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʜʝʪʝʢʪʦʨʳ ʙʳʣʠ 

ʜʦʨʘʙʦʪʘʥʳ ʠ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʥʝʡʪʨʠʥʦ ʚʩʝʭ ʪʨʝʭ ʪʠʧʦʚ, ʠʭ ʯʠʩʣʦ 

ʫʪʨʦʠʣʦʩʴ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʛ ʙʳ ʚ ʧʨʠʥʮʠʧʝ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʯʝʪʚʝʨʪʳʡ ʪʠʧ ʥʝʡʪʨʠʥʦ, ʧʦʣʫʯʠʚʰʠʡ 

ʥʘʟʚʘʥʠʝ ʩʪʝʨʠʣʴʥʦʛʦ ʥʝʡʪʨʠʥʦ. ɺʩʝ ʥʝʡʪʨʠʥʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʣʝʚʳʝ; ʩʪʝʨʠʣʴʥʳʝ, ʝʩʣʠ ʦʥʠ 

ʝʩʪʴ, ð ʧʨʘʚʳʝ. (ʉʧʝʮʠʘʣʴʥʳʡ ʪʝʨʤʠʥ: ʭʠʨʘʣʴʥʦʩʪʴ, ʦʪʣʠʯʘʶʱʘʷ ʯʘʩʪʠʮʳ ʦʪ ʠʭ ʟʝʨʢʘʣʴʥʳʭ 

ʦʪʨʘʞʝʥʠʡ.) ɽʩʣʠ ʩʪʝʨʠʣʴʥʳʝ ʥʝʡʪʨʠʥʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʪ, ʦʥʠ ʜʦʣʞʥʳ ʙʫʜʫʪ ʧʨʠʚʝʩʪʠ 

ʥʝʡʪʨʠʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʦʙʲʷʩʥʠʪʴ 

ʤʘʩʩʳ ʥʝʡʪʨʠʥʦ, ʯʪʦ ʙʳʣʦ ʙʳ ʟʘʤʝʯʘʪʝʣʴʥʦ. ʆʥʠ ʤʦʛʣʠ ʙʳ ʚ ʧʨʠʥʮʠʧʝ ʦʢʘʟʘʪʴʩʷ ʪʝʤʥʳʤ 

ʠʟʣʫʯʝʥʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʪʝʤʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʝʩʣʠ ʪʘʢʦʚʳʝ 

ʩʫʱʝʩʪʚʫʶʪ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʠʭ ʦʙʥʘʨʫʞʝʥʠʝ. 

MiniBooNE ʣʘʙʦʨʘʪʦʨʠʠ Fermilab ʚ 2007 ʛʦʜʫ ʥʠʯʝʛʦ ʥʝ ʦʙʥʘʨʫʞʠʣ, ʘ ʩʧʫʪʥʠʢ Planck ʥʠʯʝʛʦ ʥʝ 

ʦʙʥʘʨʫʞʠʣ ʚ 2013 ʛʦʜʫ. ʅʦ ʚʦ ʬʨʘʥʮʫʟʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʥʝʡʪʨʠʥʦ, ʠʟʣʫʯʝʥʥʳʤʠ ʷʜʝʨʥʳʤ 

ʨʝʘʢʪʦʨʦʤ, 3% ʘʥʪʠʥʝʡʪʨʠʥʦ ʠʩʧʘʨʠʣʠʩʴ ʚ ʥʝʠʟʚʝʩʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʙʳʣʠ 

ʩʪʝʨʠʣʴʥʳʝ ʥʝʡʪʨʠʥʦ. 

ʂʘʪʘʣʦʛ ʘʙʙʨʝʚʠʘʪʫʨ ð ʥʘʟʚʘʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʠʜʫʤʘʥʥʳʭ ʜʣʷ ʦʭʦʪʳ ʥʘ ʪʝʤʥʦʝ 

ʚʝʱʝʩʪʚʦ ʠʣʠ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʧʦʩʦʙʥʳʭ ʝʛʦ ʟʘʤʝʪʠʪʴ, ʥʘʧʦʤʠʥʘʝʪ ʩʧʠʩʦʢ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʢʚʘʟʠʘʚʪʦʥʦʤʥʳʭ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ: ArDM, CDMS, CRESST, 

DEAP, DMTPC, DRIFT, EDELWEISS, EURECA, LUX, MIMAC, PICASSO, SIMPLE, SNOLAB, 

WARP, XENON, ZEPLINé ʍʦʪʷ ʵʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʠʥʝʩʣʠ ʫʯʝʥʳʤ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ 

ʤʥʦʛʦʛʦ ʜʦʩʪʠʛʣʠ, ʥʠʢʘʢʦʛʦ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʦʥʠ ʥʝ ʦʙʥʘʨʫʞʠʣʠ. 

ʂʦʩʤʠʯʝʩʢʠʡ ʛʘʤʤʘ-ʪʝʣʝʩʢʦʧ Fermi ʚ 2010 ʛʦʜʫ ʚʩʝ ʞʝ ʦʙʥʘʨʫʞʠʣ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ 

ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʘʤʦʤ ʮʝʥʪʨʝ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ. ʅʝʯʪʦ ʪʘʤ ʠʟʣʫʯʘʣʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʘʤʤʘ-ʣʫʯʝʡ. ʕʪʦ ʥʘʙʣʶʜʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʢʘʢ ʚʝʩʦʤʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʚ ʧʦʣʴʟʫ ʪʝʤʥʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʳ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʨʘʩʧʘʜʘʪʴʩʷ ʥʘ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʷʭ 

ʠʩʧʫʩʢʘʶʪ ʛʘʤʤʘ-ʣʫʯʠ. ʅʝʢʦʪʦʨʳʝ ʬʠʟʠʢʠ ʜʘʞʝ ʩʯʠʪʘʣʠ ʵʪʦʪ ʠʩʪʦʯʥʠʢ ʩʚʦʝʛʦ ʨʦʜʘ çʜʳʤʷʱʠʤʩʷ 

ʨʫʞʴʝʤè, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʢʘʞʝʪʩʷ, ʯʪʦ ʧʨʠʯʠʥʘ ʢʨʦʝʪʩʷ ʚ ʦʙʳʯʥʦʤ ʚʝʱʝʩʪʚʝ: ʪʳʩʷʯʠ ʥʝ ʟʘʤʝʯʝʥʥʳʭ ʧʨʝʞʜʝ 

ʧʫʣʴʩʘʨʦʚ ð ʘ ʠʭ ʥʝʩʣʦʞʥʦ ʥʝ ʟʘʤʝʪʠʪʴ, ʫʯʠʪʳʚʘʷ ʭʦʪʷ ʙʳ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ 

ʟʘʙʠʪʦʤ ʜʦ ʦʪʢʘʟʘ ʛʘʣʘʢʪʠʯʝʩʢʦʤ ʷʜʨʝ ʠ ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʙʣʶʜʝʥʠʝʤ ʵʪʦʡ ʦʙʣʘʩʪʠ[98]. 

ɹʦʣʝʝ ʪʦʛʦ, ʝʩʣʠ ʠʟʙʳʪʦʢ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʳʟʚʘʥ ʪʝʤʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʪʦ ʜʨʫʛʠʝ 

ʛʘʣʘʢʪʠʢʠ ʪʦʞʝ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʠʟʣʫʯʘʪʴ ʘʥʘʣʦʛʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʘʤʤʘ-ʣʫʯʝʡ. ɽʩʣʠ ʚʝʨʠʪʴ 

ʂʝʚʦʨʢʫ ɸʙʘʟʘʜʞʷʥʫ ʠ ʈʘʡʘʥʫ ʂʠʣʠ, ʦʥʠ ʵʪʦʛʦ ʥʝ ʜʝʣʘʶʪ. çɼʳʤʷʱʝʝʩʷ ʨʫʞʴʝè ʥʝ ʦʧʨʘʚʜʘʣʦ 

ʦʞʠʜʘʥʠʡ. 

ɺ 2015 ʛʦʜʫ ɻʨʝʛʦʨʠ ʈʫʭʪʠ, ɼʞʘʩʪʠʥ ʈʠʜ ʠ ʜʨʫʛʠʝ ʟʘʥʷʣʠʩʴ ʧʦʠʩʢʘʤʠ ʠʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʧʨʠʩʫʪʩʪʚʠʷ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʜʠʩʢʝ ɻʘʣʘʢʪʠʢʠ. ɿʘ ʤʥʦʛʠʝ ʵʧʦʭʠ ʄʣʝʯʥʳʡ ʇʫʪʴ ʧʨʦʛʣʦʪʠʣ 

ʜʝʩʷʪʢʠ ʤʝʥʴʰʠʭ ʧʦ ʨʘʟʤʝʨʫ ʛʘʣʘʢʪʠʢ-ʩʧʫʪʥʠʢʦʚ ʠ ʜʦʣʞʝʥ ʙʳʣ ʙʳ ʩʲʝʩʪʴ ʠ ʠʭ ʛʘʣʦ ʠʟ ʪʝʤʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʪʦʞʝ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʧʨʦʪʦʧʣʘʥʝʪʥʳʤ ʜʠʩʢʦʤ, ʵʪʦ ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ ʜʦʣʞʥʦ, ʧʦ ʠʜʝʝ, 

ʙʳʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʜʠʩʢʝ, ʧʨʠʤʝʨʥʦ ʩʦʚʧʘʜʘʶʱʝʤ ʧʦ ʬʦʨʤʝ ʩ ʜʠʩʢʦʤ ʦʙʳʯʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ɻʘʣʘʢʪʠʢʠ. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʝʛʦ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʟʘʪʨʘʛʠʚʘʝʪ ʭʠʤʠʶ ʟʚʝʟʜ. 

ɿʚʝʟʜʳ-ʛʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʯʫʪʴ ʛʦʨʷʯʝʝ, ʯʝʤ ʤʝʩʪʥʳʝ ʦʙʠʪʘʪʝʣʠ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 4675 

ʟʚʝʟʜ-ʢʘʥʜʠʜʘʪʦʚ ʚ ʩʦʩʪʘʚʝ ʜʠʩʢʘ ʥʝ ʦʙʥʘʨʫʞʠʣʦ ʥʠʯʝʛʦ ʧʦʜʦʙʥʦʛʦ, ʭʦʪʷ ʥʘ ʙʦʣʝʝ ʜʘʣʝʢʠʭ 
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ʨʘʩʩʪʦʷʥʠʷʭ ʦʙʥʘʨʫʞʠʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʟʚʝʟʜ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʫ ɻʘʣʘʢʪʠʢʠ ʥʝʪ ʜʠʩʢʘ ʠʟ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʕʪʦ ʥʝ ʤʝʰʘʝʪ ʝʡ ʠʤʝʪʴ ʦʙʳʯʥʦʝ ʩʬʝʨʠʯʝʩʢʦʝ 

ʛʘʣʦ, ʥʦ ʥʝʤʥʦʛʦ ʫʩʠʣʠʚʘʝʪ ʪʨʝʚʦʞʥʦʝ ʦʱʫʱʝʥʠʝ, ʯʪʦ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʦʞʝʪ ʙʳʪʴ, ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʚʦʚʩʝ. 

*** 
ʀʥʦʛʜʘ ʩ ʪʝʤʥʳʤ ʚʝʱʝʩʪʚʦʤ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ, ʧʦʪʦʤʫ ʯʪʦ ʝʛʦ ʦʢʘʟʳʚʘʝʪʩʷ ʩʣʠʰʢʦʤ 

ʤʥʦʛʦ. ɺʩʧʦʤʥʠʤ, ʯʪʦ ʰʘʨʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ð ʵʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʩʬʝʨʠʯʝʩʢʠʝ 

ʩʢʦʧʣʝʥʠʷ ʟʚʝʟʜ, ʦʙʨʘʱʘʶʱʠʝʩʷ ʚʦʢʨʫʛ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʛʘʣʘʢʪʠʢ. ʊʝʤʥʦʝ 

ʚʝʱʝʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʘʚʠʪʘʮʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝ ʤʦʞʝʪ 

ʠʩʧʫʩʢʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ. ʇʦʵʪʦʤʫ ʦʥʦ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʠʟʙʘʚʣʷʪʴʩʷ ʦʪ ʪʝʧʣʘ, ʯʪʦ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʩʞʘʪʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʤʦʞʝʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʪʘʢʠʝ ʤʘʣʝʥʴʢʠʝ ʩʛʫʩʪʢʠ, ʢʘʢ ʰʘʨʦʚʳʝ ʩʢʦʧʣʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʰʘʨʦʚʳʝ 

ʩʢʦʧʣʝʥʠʷ ʥʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʤʥʦʛʦ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʆʜʥʘʢʦ ʉʢʘʨʧʘ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʟʚʝʟʜʳ ɤ ʎʝʥʪʘʚʨʘ ð ʢʨʫʧʥʝʡʰʝʛʦ ʰʘʨʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ ð ʜʚʠʞʫʪʩʷ ʩʣʠʰʢʦʤ 

ʙʳʩʪʨʦ, ʯʪʦʙʳ ʵʪʦ ʤʦʞʥʦ ʙʳʣʦ ʦʙʲʷʩʥʠʪʴ ʚʣʠʷʥʠʝʤ ʚʠʜʠʤʦʛʦ ʚʝʱʝʩʪʚʘ. ɸ ʧʦʩʢʦʣʴʢʫ ʪʝʤʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʪʘʤ ʙʳʪʴ ʥʝ ʜʦʣʞʥʦ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʟʘ ʘʥʦʤʘʣʠʶ ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʝʪ ʦʪʚʝʯʘʪʴ ʯʪʦ-ʪʦ 

ʜʨʫʛʦʝ, ʙʳʪʴ ʤʦʞʝʪ, ʜʘʞʝ ʜʨʫʛʦʡ ʟʘʢʦʥ ʪʷʛʦʪʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʠ, ʚʨʝʤʝʥʠ, ʵʥʝʨʛʠʠ ʠ ʜʝʥʝʛ ʥʘ ʙʝʩʧʣʦʜʥʳʝ ʜʦ 

ʩʠʭ ʧʦʨ ʧʦʠʩʢʠ ʯʘʩʪʠʮ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʘʩʪʨʦʥʦʤʦʚ (ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʩʤʦʣʦʛʦʚ) ʩʯʠʪʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʬʘʢʪʦʤ. ʅʘ 

ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʵʪʘ ʟʘʛʘʜʦʯʥʘʷ ʩʫʙʩʪʘʥʮʠʷ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʟʘʜʘʯʫ ʥʝ ʪʘʢ ʭʦʨʦʰʦ, ʢʘʢ ʦʙʳʯʥʦ 

ʫʪʚʝʨʞʜʘʝʪʩʷ. ʉʬʝʨʠʯʝʩʢʦʝ ʛʘʣʦ ʠʟ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ð ʩʪʘʥʜʘʨʪʥʦʝ ʜʦʧʫʱʝʥʠʝ ð ʥʝ ʜʝʣʘʝʪ 

ʦʙʲʷʩʥʝʥʠʝ ʛʘʣʘʢʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ ʚʨʘʱʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʫʙʝʜʠʪʝʣʴʥʳʤ. ɼʨʫʛʠʝ ʚʘʨʠʘʥʪʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʙʦʪʘʣʠ ʙʳ ʣʫʯʰʝ, ʥʦ ʪʦʛʜʘ ʚʘʤ ʧʨʠʰʣʦʩʴ ʙʳ ʦʙʲʷʩʥʷʪʴ, 

ʧʦʯʝʤʫ ʚʝʱʝʩʪʚʦ, ʩʧʦʩʦʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʘʚʠʪʘʮʠʠ, ʜʦʣʞʥʦ ʙʳʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ. ʉʣʦʞʥʦʩʪʠ ʪʘʢʦʛʦ ʨʦʜʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʤʘʣʯʠʚʘʶʪʩʷ, ʘ ʩʦʤʥʝʥʠʷ ʚ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʩʚʦʝʛʦ ʨʦʜʘ ʝʨʝʩʴ. 

ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʝʚʠʜʠʤʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 

ʥʘʙʣʶʜʘʝʤʳʭ ʘʥʦʤʘʣʠʡ ʚ ʦʨʙʠʪʘʭ ʟʚʝʟʜ ʠʣʠ ʧʣʘʥʝʪ ð ʵʪʦ ʤʝʪʦʜ ʩ ʜʘʚʥʝʡ ʠ ʚ ʦʩʥʦʚʥʦʤ ʚʧʦʣʥʝ 

ʜʦʩʪʦʡʥʦʡ ʠʩʪʦʨʠʝʡ. ʆʥ ʧʦʟʚʦʣʠʣ ʫʩʧʝʰʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʅʝʧʪʫʥʘ. ʆʥ ʫʜʘʯʥʦ 

ʩʨʘʙʦʪʘʣ ʩ ʇʣʫʪʦʥʦʤ, ʭʦʪʷ ʟʜʝʩʴ ʨʘʩʯʝʪʳ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʦʟʞʝ 

ʦʢʘʟʘʣʠʩʴ ʦʰʠʙʦʯʥʳʤʠ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʦʙʲʝʢʪ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚʙʣʠʟʠ ʧʨʝʜʩʢʘʟʘʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ. ʆʥ ʧʦʟʚʦʣʠʣ ʥʘʡʪʠ ʫ ʧʣʘʥʝʪ-ʛʠʛʘʥʪʦʚ ʥʝʩʢʦʣʴʢʦ ʥʝʙʦʣʴʰʠʭ ʣʫʥ. ɸ ʝʱʝ ʦʥ 

ʧʦʜʪʚʝʨʜʠʣ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʦʙʲʷʩʥʠʚ ʩ ʝʝ ʧʦʤʦʱʴʶ ʘʥʦʤʘʣʠʠ ʚ ʧʨʝʮʝʩʩʠʠ ʧʝʨʠʛʝʣʠʷ 

ʄʝʨʢʫʨʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʵʢʟʦʧʣʘʥʝʪʳ ʙʳʣʠ ʦʪʢʨʳʪʳ ʠʤʝʥʥʦ ʪʘʢ: ʚʳʚʦʜ ʦʙ ʠʭ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʜʝʣʘʥ ʥʘ ʦʩʥʦʚʝ ʪʦʛʦ, ʢʘʢ ʧʦʜ ʠʭ ʚʣʠʷʥʠʝʤ ʢʦʣʝʙʣʝʪʩʷ ʤʘʪʝʨʠʥʩʢʘʷ ʟʚʝʟʜʘ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʵʪʦʪ ʤʝʪʦʜ ʜʘʣ ʢʫʜʘ ʤʝʥʝʝ ʜʦʩʪʦʡʥʳʡ 

ʨʝʟʫʣʴʪʘʪ: ɺʫʣʢʘʥ. ʂʘʢ ʤʳ ʚʠʜʝʣʠ ʚ ʛʣʘʚʝ 4, ʧʨʝʜʩʢʘʟʘʥʠʝ ʵʪʦʛʦ ʥʝʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʠʨʘ, ʙʫʜʪʦ 

ʙʳ ʦʙʨʘʱʘʶʱʝʛʦʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʚʥʫʪʨʠ ʦʨʙʠʪʳ ɺʝʥʝʨʳ, ʙʳʣʦ ʧʦʧʳʪʢʦʡ ʦʙʲʷʩʥʠʪʴ ʧʨʝʮʝʩʩʠʶ 

ʧʝʨʠʛʝʣʠʷ ʄʝʨʢʫʨʠʷ, ʧʨʠʧʠʩʘʚ ʘʥʦʤʘʣʠʠ ʚʦʟʤʫʱʘʶʱʝʤʫ ʚʣʠʷʥʠʶ ʥʝʢʦʝʡ ʥʝʦʙʥʘʨʫʞʝʥʥʦʡ ʧʦʢʘ 

ʧʣʘʥʝʪʳ. 

ɺ ʩʚʝʪʝ ʵʪʠʭ ʧʨʝʮʝʜʝʥʪʦʚ ʦʩʥʦʚʥʦʡ ʚʦʧʨʦʩ ʩʪʦʠʪ ʪʘʢ: ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ ð ʵʪʦ ʅʝʧʪʫʥ ʠʣʠ 

ɺʫʣʢʘʥ? ʇʦʜʘʚʣʷʶʱʝʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʫʙʝʞʜʝʥʦ, ʯʪʦ ʵʪʦ ʅʝʧʪʫʥ. ʅʦ ʝʩʣʠ ʪʘʢ, ʪʦ 

ʵʪʦ ʅʝʧʪʫʥ, ʢʦʪʦʨʦʤʫ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʜʦʩʪʘʝʪ ʦʜʥʦʛʦ ð ʩʘʤʦʛʦ ʅʝʧʪʫʥʘ. ɺ ʧʨʦʪʠʚʦʚʝʩ 

ʦʨʪʦʜʦʢʩʘʣʴʥʦʤʫ ʤʥʝʥʠʶ ʤʳ ʜʦʣʞʥʳ ʫʢʘʟʘʪʴ ʨʘʩʪʫʱʝʝ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʯʘʩʪʠ ʬʠʟʠʢʦʚ ʠ 

ʤʘʪʝʤʘʪʠʢʦʚ, ʫʙʝʞʜʝʥʠʝ ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʚʩʝ ʞʝ ɺʫʣʢʘʥ. 

*** 
ʇʦʩʢʦʣʴʢʫ ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ ʧʨʦʷʚʣʷʝʪ, ʧʦʭʦʞʝ, ʬʝʥʦʤʝʥʘʣʴʥʫʶ ʩʢʨʦʤʥʦʩʪʴ ʚʩʷʢʠʡ ʨʘʟ, 

ʢʦʛʜʘ ʢʪʦ-ʪʦ ʝʛʦ ʚʩʝʨʴʝʟ ʠʱʝʪ, ʥʘʤ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʝʛʦ ʚʦʚʩʝ 

ʥʝʪ ʚ ʧʨʠʨʦʜʝ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʵʬʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʠʣʠ ʢʦʩʤʦʣʦʛʦʚ ʧʦʩʪʫʣʠʨʦʚʘʪʴ ʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʙʝʩʩʧʦʨʥʳʤʠ, ʪʘʢ ʯʪʦ ʥʘʤ, ʚʝʨʦʷʪʥʦ, ʩʣʝʜʫʝʪ ʧʦʠʩʢʘʪʴ ʜʣʷ ʥʠʭ 

ʢʘʢʦʝ-ʪʦ ʜʨʫʛʦʝ ʦʙʲʷʩʥʝʥʠʝ. ʄʳ ʤʦʛʣʠ ʙʳ, ʢ ʧʨʠʤʝʨʫ, ʧʦʡʪʠ ʧʦ ʩʪʦʧʘʤ ʕʡʥʰʪʝʡʥʘ ʠ ʟʘʥʷʪʴʩʷ 

ʧʦʠʩʢʘʤʠ ʥʦʚʦʛʦ ʟʘʢʦʥʘ ʛʨʘʚʠʪʘʮʠʠ. ʋ ʥʝʛʦ ʞʝ ʧʦʣʫʯʠʣʦʩʴ! 
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ɺ 1983 ʛʦʜʫ ʄʦʨʜʝʭʘʡ ʄʠʣʴʛʨʦʤ ʧʨʝʜʩʪʘʚʠʣ ʩʚʦʶ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʥʴʶʪʦʥʦʚʩʢʫʶ 

ʜʠʥʘʤʠʢʫ (MOND). ɺ ʅʴʶʪʦʥʦʚʦʡ ʤʝʭʘʥʠʢʝ ʫʩʢʦʨʝʥʠʝ ʪʝʣʘ ʚ ʪʦʯʥʦʩʪʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʧʨʠʣʦʞʝʥʥʦʡ ʩʠʣʝ. ʄʠʣʴʛʨʦʤ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʧʨʠ ʦʯʝʥʴ ʤʘʣʳʭ ʫʩʢʦʨʝʥʠʷʭ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ, 

ʚʦʟʤʦʞʥʦ, ʥʘʨʫʰʘʝʪʩʷ[99]. ɺ ʢʦʥʪʝʢʩʪʝ ʢʨʠʚʳʭ ʚʨʘʱʝʥʠʷ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʤʦʞʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʪʘʢʞʝ ʢʘʢ ʥʝʙʦʣʴʰʦʝ ʠʟʤʝʥʝʥʠʝ ʅʴʶʪʦʥʦʚʘ ʟʘʢʦʥʘ ʪʷʛʦʪʝʥʠʷ. ʉʣʝʜʩʪʚʠʷ ʠʟ 

ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʙʳʣʠ ʧʨʦʨʘʙʦʪʘʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ, ʧʨʠ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʞʝʥʠʷ ʫʜʘʣʦʩʴ 

ʦʪʚʝʩʪʠ. MOND ʯʘʩʪʦ ʢʨʠʪʠʢʦʚʘʣʠ ʟʘ ʪʦ, ʯʪʦ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ, ʥʦ ʚ 2004 ʛʦʜʫ 

ʗʘʢʦʚ ɹʝʢʝʥʰʪʝʡʥ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ ʦʙʦʙʱʝʥʠʝ, TeVeS (ʪʝʥʟʦʨ ð ʚʝʢʪʦʨ ð 

ʩʢʘʣʷʨʥʘʷ ʛʨʘʚʠʪʘʮʠʷ). ɺʦʦʙʱʝ ʥʝʨʘʟʫʤʥʦ ʢʨʠʪʠʢʦʚʘʪʴ ʥʦʚʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʟʘ ʪʦ, ʯʪʦ ʚ ʥʝʤ ʙʫʜʪʦ 

ʙʳ ʯʝʛʦ-ʪʦ ʥʝ ʭʚʘʪʘʝʪ, ʝʩʣʠ ʩʘʤ ʥʝ ʧʦʧʳʪʘʣʩʷ ʵʪʦ ʯʪʦ-ʪʦ ʥʘʡʪʠ. 

ɻʘʣʘʢʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʚʨʘʱʝʥʠʷ ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʘʥʦʤʘʣʠʷ, ʦʙʥʘʨʫʞʝʥʥʘʷ 

ʘʩʪʨʦʥʦʤʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʢʦʧʣʝʥʠʷʭ ʛʘʣʘʢʪʠʢʠ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʩʚʷʟʘʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ ʩʠʣʴʥʝʝ, ʯʝʤ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʚʠʜʠʤʦʛʦ ʚʝʱʝʩʪʚʘ. ʉʘʤʳʡ ʷʨʢʠʡ 

ʧʨʠʤʝʨ ʪʘʢʦʡ ʘʥʦʤʘʣʠʠ (ʧʦ ʤʥʝʥʠʶ ʩʪʦʨʦʥʥʠʢʦʚ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ) ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʩʢʦʧʣʝʥʠʠ 

ʇʫʣʷ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʩʪʦʣʢʥʦʚʝʥʠʝ ʜʚʫʭ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʩʢʦʧʣʝʥʠʡ. ʎʝʥʪʨ ʤʘʩʩ ʢʘʞʜʦʛʦ ʠʟ 

ʩʢʦʧʣʝʥʠʡ ʩʤʝʱʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʤʫ ʤʝʩʪʫ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʳʤ 

ʦʙʣʘʩʪʷʤ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʘʩʭʦʞʜʝʥʠʝ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʥʠ ʩ ʦʜʥʠʤ 

ʥʳʥʝʰʥʠʤ ʧʨʝʜʣʦʞʝʥʠʝʤ ʧʦ ʤʦʜʠʬʠʢʘʮʠʠ ʅʴʶʪʦʥʦʚʦʡ ʛʨʘʚʠʪʘʮʠʠ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʢʦʥʝʮ 

ʠʩʪʦʨʠʠ, ʧʦʩʢʦʣʴʢʫ ʚ 2010 ʛʦʜʫ ʨʝʟʫʣʴʪʘʪʳ ʥʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ ʥʘʙʣʶʜʝʥʠʷ 

ʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʠ ʩ ʪʝʤʥʳʤ ʚʝʱʝʩʪʚʦʤ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʘʢʦʤ ʦʥʦ ʬʠʛʫʨʠʨʫʝʪ ʚ ʉʪʘʥʜʘʨʪʥʦʡ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ȿCDM. ɸ ʄʠʣʴʛʨʦʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ MOND ʩʧʦʩʦʙʥʘ 

ʦʙʲʷʩʥʠʪʴ ʥʘʙʣʶʜʝʥʠʷ ʚ ʩʢʦʧʣʝʥʠʠ ʇʫʣʷ. ɼʦʣʛʦ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ MOND ʥʝ ʦʙʲʷʩʥʷʝʪ ʧʦʣʥʦʩʪʴʶ 

ʜʠʥʘʤʠʢʫ ʩʢʦʧʣʝʥʠʡ ʛʘʣʘʢʪʠʢ, ʥʦ ʦʥʘ ʩʧʦʩʦʙʥʘ ʨʘʟʦʙʨʘʪʴʩʷ ʧʨʠʤʝʨʥʦ ʩ ʧʦʣʦʚʠʥʦʡ ʨʘʩʭʦʞʜʝʥʠʷ, 

ʟʘ ʢʦʪʦʨʦʝ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʤʦʜʝʣʠ ʦʪʚʝʯʘʝʪ ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ. ɿʘ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ, ʩʯʠʪʘʝʪ 

ʄʠʣʴʛʨʦʤ, ʦʪʚʝʯʘʝʪ ʥʝʜʦʩʪʫʧʥʦʝ ʧʨʷʤʦʤʫ ʥʘʙʣʶʜʝʥʠʶ ʦʙʳʯʥʦʝ ʚʝʱʝʩʪʚʦ. 

ʕʪʦ ʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʝʤ ʩʢʣʦʥʥʳ ʧʨʠʟʥʘʚʘʪʴ ʵʥʪʫʟʠʘʩʪʳ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ 2011 ʛʦʜʫ 

ʀʟʘʙʝʣʴ ɻʨʝʥʴʝ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘʩʴ ʪʝʤ, ʯʪʦ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʩʫʤʤʘʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʝʱʝʩʪʚʘ ʥʝ ʩʭʦʜʷʪʩʷ. ɼʘʞʝ ʝʩʣʠ ʟʘʙʳʪʴ ʧʨʦ ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ ʠ ʪʝʤʥʫʶ ʵʥʝʨʛʠʶ, ʥʝ ʭʚʘʪʘʝʪ 

ʧʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʳ ʦʙʳʯʥʦʛʦ(ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʨʤʠʥ: ʙʘʨʠʦʥʥʦʛʦ) ʚʝʱʝʩʪʚʘ. ʀ ʝʝ ʛʨʫʧʧʘ ʥʘʰʣʘ, 

ʯʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʬʦʨʤʝ ʦʙʣʘʩʪʝʡ ʚʦʜʦʨʦʜʘ, ʥʘʩʪʦʣʴʢʦ 

ʭʦʣʦʜʥʦʛʦ, ʯʪʦ ʦʥ ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʥʠʢʘʢʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʳ ʤʦʛʣʠ ʙʳ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩ 

ɿʝʤʣʠ. ɼʘʥʥʳʝ ʦʙ ʵʪʦʤ ʧʦʣʫʯʝʥʳ ʠʟ ʥʘʙʣʶʜʝʥʠʡ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʨʦʞʜʘʶʪ ʤʦʣʝʢʫʣʳ ʦʢʠʩʠ 

ʫʛʣʝʨʦʜʘ[100], ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʩʤʠʯʝʩʢʠʤʠ ʧʳʣʝʚʳʤʠ ʦʙʣʘʢʘʤʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʟʚʝʟʜʘʤʠ. 

ɸ ʛʜʝ ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, ʪʘʤ ʦʙʳʯʥʦ ʠ ʚʦʜʦʨʦʜ, ʥʦ ʦʥ ʥʘʩʪʦʣʴʢʦ ʭʦʣʦʜʥʳʡ, ʯʪʦ ʜʦʩʪʫʧʥʘ 

ʥʘʙʣʶʜʝʥʠʷʤ ʪʦʣʴʢʦ ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ. ʈʘʩʯʝʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʪ ʚʥʠʤʘʥʠʷ ʫʯʝʥʳʭ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʢʦʣʴʟʘʝʪ ʛʨʦʤʘʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʨʦʜʘ. 

ʀ ʥʝ ʪʦʣʴʢʦ: ʠʟ ʵʪʦʛʦ ʦʪʢʨʳʪʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʰʠ ʥʳʥʝʰʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʣʴʥʦ ʟʘʥʠʞʘʶʪ 

ʢʦʣʠʯʝʩʪʚʦ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʅʝ ʥʘʩʪʦʣʴʢʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʚʦ ʚʩʝʭ ʪʝʦʨʠʷʭ ʟʘʤʝʥʠʪʴ 

ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ ʥʘ ʥʦʨʤʘʣʴʥʦʝ, ʠʤʝʡʪʝ ʚ ʚʠʜʫ, ð ʥʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʪʨʝʙʦʚʘʣʦʩʴ ʟʘʥʦʚʦ 

ʦʩʤʳʩʣʠʪʴ ʚʩʝ ʨʘʩʯʝʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤʥʳʤ ʚʝʱʝʩʪʚʦʤ. ɺ ʯʘʩʪʥʦʩʪʠ ʪʝ, ʯʪʦ ʢʘʩʘʶʪʩʷ ʩʢʦʧʣʝʥʠʷ 

ʇʫʣʷ. 

ɺ ʮʝʣʦʤ MOND ʩʧʦʩʦʙʥʘ ʦʙʲʷʩʥʠʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʘʥʦʤʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʛʨʘʚʠʪʘʮʠʝʡ, ð ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʜʦʧʫʩʢʘʝʪ ʥʝʩʢʦʣʴʢʦ ʠʩʢʣʶʯʘʶʱʠʭ ʜʨʫʛ 

ʜʨʫʛʘ ʠʥʪʝʨʧʨʝʪʘʮʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʦʥʘ ʥʝ ʚʩʪʨʝʯʘʝʪ ʧʦʥʠʤʘʥʠʷ ʢʦʩʤʦʣʦʛʦʚ, ʩʯʠʪʘʶʱʠʭ ʝʝ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʨʦʠʟʚʦʣʴʥʳʤʠ. ʃʠʯʥʦ ʷ ʥʝ ʚʠʞʫ, ʧʦʯʝʤʫ ʦʥʠ ʙʦʣʝʝ ʧʨʦʠʟʚʦʣʴʥʳ, ʯʝʤ 

ʧʦʩʪʫʣʠʨʦʚʘʥʠʝ ʛʨʦʤʘʜʥʳʭ ʢʦʣʠʯʝʩʪʚ ʚʝʱʝʩʪʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʪʠʧʘ, ʥʦ ʧʦʣʘʛʘʶ, ʯʪʦ 

ʩʤʳʩʣ ʚ ʪʦʤ, ʯʪʦ ʪʘʢ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʨʘʛʦʮʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ. ɽʩʣʠ ʚʳ ʤʝʥʷʝʪʝ ʫʨʘʚʥʝʥʠʷ, ʪʦ 

ʥʫʞʥʦ ʧʦʜʪʚʝʨʞʜʘʪʴ ʢʘʢʠʤʠ-ʪʦ ʜʘʥʥʳʤʠ ʚʳʙʦʨ ʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ, ʘ ʘʨʛʫʤʝʥʪ çʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʙʣʶʜʝʥʠʷʤè ʥʝʜʦʩʪʘʪʦʯʝʥ, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʤʝʥʥʦ ʪʘʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡ. ʆʧʷʪʴ ʞʝ, ʤʝʥʷ ʵʪʦʪ ʘʨʛʫʤʝʥʪ ʥʝ ʫʙʝʞʜʘʝʪ, ʧʦʪʦʤʫ ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʧʨʦ ʣʶʙʳʝ ʥʦʚʳʝ ʪʠʧʳ ʚʝʱʝʩʪʚʘ. ʆʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʥʠʢʪʦ ʥʠʢʦʛʜʘ 

ʝʛʦ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣ, ʢʨʦʤʝ ʢʘʢ ʢʦʩʚʝʥʥʦ, ʧʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤʫ ʚʣʠʷʥʠʶ ʥʘ ʚʠʜʠʤʦʝ ʚʝʱʝʩʪʚʦ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʝʥʜʝʥʮʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʘʨʠʘʥʪʦʚ ʚʩʝʛʦ ʜʚʘ: MOND ʠʣʠ ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ. 

ʆʜʥʘʢʦ ʥʘʰʘ ʪʝʦʨʠʷ ʛʨʘʚʠʪʘʮʠʠ ʥʝ ʩʚʷʱʝʥʥʳʡ ʪʝʢʩʪ, ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʝʝ ʤʦʞʥʦ ʛʨʦʤʘʜʥʳʤ 

ʯʠʩʣʦʤ ʩʧʦʩʦʙʦʚ. ɽʩʣʠ ʤʳ ʥʝ ʠʩʩʣʝʜʫʝʤ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʤʳ ʧʦʩʪʘʚʠʣʠ ʥʝ 
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ʥʘ ʪʫ ʣʦʰʘʜʴ. ʀ ʥʝʤʥʦʛʦ ʥʝʯʝʩʪʥʦ ʩʨʘʚʥʠʚʘʪʴ ʧʝʨʚʳʝ ʨʦʙʢʠʝ ʚʳʚʦʜʳ ʥʝʩʢʦʣʴʢʠʭ ʧʠʦʥʝʨʦʚ ʪʘʢʠʭ 

ʪʝʦʨʠʡ ʠ ʛʠʛʘʥʪʩʢʠʝ ʫʩʠʣʠʷ, ʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʘʷ ʢʦʩʤʦʣʦʛʠʷ ʠ ʬʠʟʠʢʘ ʚʢʣʘʜʳʚʘʶʪ ʚ ʧʦʠʩʢ 

ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʄʳ ʩ ʂʦʵʥʦʤ ʥʘʟʳʚʘʝʤ ʵʪʦ çʧʨʦʙʣʝʤʦʡ ʨʦʣʣʩ-ʨʦʡʩʘè: ʥʠ ʦʜʠʥ ʘʚʪʦʤʦʙʠʣʴ 

ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʜʦʚʝʜʝʥ ʜʦ ʫʤʘ, ʝʩʣʠ ʚʳ ʙʫʜʝʪʝ ʥʘʩʪʘʠʚʘʪʴ, ʯʪʦ ʫʞʝ ʧʝʨʚʳʡ ʝʛʦ ʧʨʦʪʦʪʠʧ 

ʜʦʣʞʝʥ ʙʳʪʴ ʣʫʯʰʝ ʟʥʘʤʝʥʠʪʦʡ ʤʘʨʢʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʥʝ ʧʨʠʚʣʝʢʘʪʴ ʢ ʦʙʲʷʩʥʝʥʠʷʤ ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ. ʍʦʩʝ ʈʠʧʘʣʴʜʘ 

ʠʩʩʣʝʜʫʝʪ ʩʠʤʤʝʪʨʠʶ ʦʙʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʚ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʝʝ ʩʚʷʟʴ ʩ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʠ. ʆʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʵʥʝʨʛʠʷ ʠʩʢʣʶʯʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʟʘʩʪʘʚʠʣʦ ʙʳ ʢʚʘʥʪʦʚʳʡ ʚʘʢʫʫʤ ʨʘʩʧʘʜʘʪʴʩʷ 

ʧʫʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨ ʯʘʩʪʠʮʘ/ʘʥʪʠʯʘʩʪʠʮʘ. ʈʠʧʘʣʴʜʘ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʘʢʠʝ ʨʘʩʯʝʪʳ ʦʩʥʦʚʘʥʳ ʥʘ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʪʦʣʴʢʦ ʚ ʧʨʷʤʦʤ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʧʨʠʥʷʪʴ ʚʦ 

ʚʥʠʤʘʥʠʝ ʠ ʧʨʦʮʝʩʩ, ʪʝʢʫʱʠʡ ʚ ʦʙʨʘʪʥʦʤ ʚʨʝʤʝʥʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʘʨʳ ʯʘʩʪʠʮ ʚʟʘʠʤʥʦ 

ʘʥʥʠʛʠʣʠʨʫʶʪ, ʪʦ ʩʫʤʤʘʨʥʦʝ ʜʝʡʩʪʚʠʝ ʚʩʝʛʦ ʵʪʦʛʦ ʥʘ ʚʘʢʫʫʤ ʙʫʜʝʪ ʥʫʣʝʚʳʤ. ɺʦʦʙʱʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʩʪʴ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʩʪʴ ʵʥʝʨʛʠʠ ʦʪʥʦʩʠʪʝʣʴʥʘ; ʟʥʘʢ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʜʚʠʞʝʪʩʷ 

ʥʘʙʣʶʜʘʪʝʣʴ ʚ ʙʫʜʫʱʝʝ ʠʣʠ ʚ ʧʨʦʰʣʦʝ. ʆʪʩʶʜʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʚʫʭ ʪʠʧʘʭ ʚʝʱʝʩʪʚʘ: ʚʝʱʝʩʪʚʦ, 

ʜʚʠʞʫʱʝʝʩʷ ʚ ʙʫʜʫʱʝʝ, ʠ ʚʝʱʝʩʪʚʦ, ʜʚʠʞʫʱʝʝʩʷ ʚ ʧʨʦʰʣʦʝ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʪʨʝʙʫʶʪʩʷ ʜʚʝ ʨʘʟʣʠʯʥʳʝ ʤʝʪʨʠʢʠ ʚʤʝʩʪʦ ʦʙʳʯʥʦʡ ʦʜʥʦʡ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʟʥʘʢʦʤ, ʪʘʢ ʯʪʦ ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʤʦʜʠʬʠʢʘʮʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʛʠʧʦʪʝʟʝ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʜʥʦʨʦʜʥʘʷ ʩʪʘʪʠʯʥʘʷ ɺʩʝʣʝʥʥʘʷ ʜʦʣʞʥʘ ʧʝʨʝʡʪʠ ʢ 

ʫʩʢʦʨʷʶʱʝʤʫʩʷ ʨʘʩʰʠʨʝʥʠʶ ʪʦʛʜʘ, ʢʦʛʜʘ ʛʨʘʚʠʪʘʮʠʷ ʫʩʠʣʠʪ ʢʚʘʥʪʦʚʳʝ ʬʣʫʢʪʫʘʮʠʠ. ʕʪʦ 

ʩʥʠʤʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʈʠʧʘʣʴʜʘ ʧʠʰʝʪ: 

çʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʘʩʧʝʢʪʦʚ ñʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘò ð ʪʦ, ʯʪʦ ʝʛʦ ʢʘʞʫʱʝʝʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [ʦʙʳʯʥʦʛʦ] ʚʝʱʝʩʪʚʘ. ʂʘʢ ʪʘʢʦʝ ʤʦʞʝʪ ʙʳʪʴ, ʝʩʣʠ 

ñʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦò ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʠ ʩʣʝʜʫʝʪ ʧʦ ʪʝʤ ʞʝ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʢʨʠʚʳʤ, 

ʢʘʢ ʠ ʚʩʝ ʚʝʱʝʩʪʚʦ ʠ ʵʥʝʨʛʠʷ?[101]è ɺʤʝʩʪʦ ʵʪʦʛʦ ʈʠʧʘʣʴʜʘ ʠʩʧʦʣʴʟʫʝʪ ʘʥʘʣʦʛʠʶ ʩ 

ʵʣʝʢʪʨʦʩʪʘʪʠʢʦʡ ʠ ʧʨʝʜʣʘʛʘʝʪ ʛʠʧʦʪʝʟʫ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʩʬʝʨʠʯʝʩʢʦʝ ʛʘʣʦ ʠʟ ʪʝʤʥʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʦʢʨʫʞʘʶʱʝʝ ʛʘʣʘʢʪʠʢʫ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʬʝʨʠʯʝʩʢʠʡ ʚʦʡʜ ʚʦ 

ʚʩʝʧʨʦʥʠʢʘʶʱʝʤ (ʚ ʦʩʪʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ) ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʝʱʝʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚ 

ʧʨʦʰʣʦʝ. 

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʥʦ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʚʩʝʭ ʪʨʝʭ ʜʦʙʘʚʦʢ, ʘ ʤʦʞʝʪ ʙʳʪʴ, ʜʘʞʝ ʦʪ 

ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʜʦʙʠʪʴʩʷ ʵʪʦʛʦ ð ʪʝʦʨʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɸʣʠ ʠ ɼʘʩʦʤ, 

ʢʦʪʦʨʘʷ ʠʩʢʣʶʯʘʝʪ ʥʘʯʘʣʴʥʫʶ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʠ ʜʘʞʝ ʜʦʧʫʩʢʘʝʪ ʙʝʩʢʦʥʝʯʥʦ 

ʜʨʝʚʥʶʶ ɺʩʝʣʝʥʥʫʶ. ɼʨʫʛʦʡ ʩʧʦʩʦʙ, ʝʩʣʠ ʚʝʨʠʪʴ ʈʦʙʝʨʪʫ ʄʘʢʢʝʶ ʠ ʂʦʣʠʥʫ ʈʫʨʢʫ, ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʟʘʤʝʥʠʪʴ ʦʙʳʯʥʫʶ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ, ʦʜʥʦʨʦʜʥʫʶ ʥʘ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ, ʤʦʜʝʣʴʶ, 

ʥʝʦʜʥʦʨʦʜʥʦʡ ʥʘ ʤʘʣʳʭ ʤʘʩʰʪʘʙʘʭ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ 

ʦ ʛʝʦʤʝʪʨʠʠ ɺʩʝʣʝʥʥʦʡ ð ʤʘʣʦ ʪʦʛʦ, ʩʦʛʣʘʩʫʝʪʩʷ ʜʘʞʝ ʣʫʯʰʝ, ʯʝʤ ʩʪʘʥʜʘʨʪʥʦʝ ʧʩʝʚʜʦʨʠʤʘʥʦʚʦ 

ʤʥʦʛʦʦʙʨʘʟʠʝ, ð ʠ ʥʠʢʘʢʦʛʦ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʥʝ ʥʫʞʥʦ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʘ ʚʦ ɺʩʝʣʝʥʥʦʡ 

ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʪʠʯʥʳʤ, ʪʦʛʜʘ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʪʘʢʠʝ ʢʘʢ ʛʘʣʘʢʪʠʢʠ, ʧʨʠʭʦʜʷʪ ʠ ʫʭʦʜʷʪ 

ʚ ʮʠʢʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʢʦʣʦ 1016 ʣʝʪ. ʂʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ, ʚʳʟʚʘʥʥʳʤ ʛʨʘʚʠʪʘʮʠʝʡ, ʘ ʥʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʤ, ʚʳʟʚʘʥʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɼʘʞʝ ʝʩʣʠ ʵʪʘ ʪʝʦʨʠʷ ʥʝʚʝʨʥʘ, ʦʥʘ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʜʦʧʫʱʝʥʠʡ ʦ ʛʝʦʤʝʪʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʠʪʴ ʩʪʘʥʜʘʨʪʥʫʶ ʬʦʨʤʫ 

ʕʡʥʰʪʝʡʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ ʧʦʣʷ, ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʪʨʝʭ çʢʦʩʪʳʣʝʡè ð ʠʥʬʣʷʮʠʠ, ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ ʠ 

ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ð ʠ ʚʳʚʝʩʪʠ ʧʦʚʝʜʝʥʠʝ, ʚ ʨʘʟʫʤʥʦʡ ʩʪʝʧʝʥʠ ʩʦʛʣʘʩʫʶʱʝʝʩʷ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ çʧʨʦʙʣʝʤʫ ʨʦʣʣʩ-ʨʦʡʩʘè, ʩʦʛʣʘʩʠʪʝʩʴ, ʠʤʝʣʦ ʙʳ ʩʤʳʩʣ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ, ʪʚʦʨʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʙʝʟʜʫʤʥʦ ʥʘʩʪʘʠʚʘʪʴ ʥʘ ʨʘʜʠʢʘʣʴʥʦʡ ʠ 

ʥʠʯʝʤ ʦʙʲʝʢʪʠʚʥʦ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʬʠʟʠʢʝ. 

*** 
ɼʦʣʞʝʥ ʧʨʠʟʥʘʪʴʩʷ, ʯʪʦ ʷ ʧʨʠʜʝʨʞʠʚʘʶ ʚ ʨʫʢʘʚʝ ʢʦʟʳʨʴ ð ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʩʧʦʩʦʙ ʩʦʭʨʘʥʠʪʴ 

ʧʨʠʚʳʯʥʳʝ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ ʠ ʧʨʠ ʵʪʦʤ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʅʝ ʧʦʪʦʤʫ, 

ʯʪʦ ʝʤʫ ʝʩʪʴ ʵʢʟʦʪʠʯʝʩʢʠʝ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʨʘʩʯʝʪ, ʜʦʢʘʟʳʚʘʶʱʠʡ ʚʨʦʜʝ ʙʳ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʦʰʠʙʦʯʥʳʤ. 
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ʗ ʩʢʘʟʘʣ çʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷè ʧʦʪʦʤʫ, ʯʪʦ ʥʝ ʭʦʯʫ ʧʝʨʝʭʚʘʣʠʚʘʪʴ ʵʪʫ ʠʜʝʶ. ʅʦ ʤʘʪʝʤʘʪʠʢʠ 

ʥʘʯʠʥʘʶʪ ʩʪʘʚʠʪʴ ʧʦʜ ʩʦʤʥʝʥʠʝ ʜʦʧʫʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʫʨʘʚʥʝʥʠʝ ʂʝʧʣʝʨʘ, ʠ ʠʭ 

ʨʝʟʫʣʴʪʘʪʳ, ʭʦʪʴ ʧʦʢʘ ʠ ʥʝʧʦʣʥʳʝ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʜʝʩʴ ʝʩʪʴ ʦ ʯʝʤ ʧʦʛʦʚʦʨʠʪʴ. ɺ 2015 ʛʦʜʫ 

ɼʦʥʘʣʴʜ ʉʘʘʨʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʘʨʛʫʤʝʥʪʳ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʢʦʩʤʦʣʦʛʠ 

ʦʧʨʘʚʜʳʚʘʶʪ ʧʨʠʩʫʪʩʪʚʠʝ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʠ ʥʘʰʝʣ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʟʘʢʦʥʳ ʅʴʶʪʦʥʘ ʚ 

ʪʝʦʨʠʠ ʩʪʨʦʝʥʠʷ ʛʘʣʘʢʪʠʢ ʠ ʢʨʠʚʳʭ ʚʨʘʱʝʥʠʷ ʧʨʠʤʝʥʝʥʳ ʥʝʚʝʨʥʦ. 

ɽʩʣʠ ʪʘʢ, ʪʦ ʪʝʤʥʦʤʫ ʚʝʱʝʩʪʚʫ, ʚʝʨʦʷʪʥʦ, ʫʛʦʪʦʚʘʥʘ ʩʫʜʴʙʘ ɺʫʣʢʘʥʘ. 

ʆʙʲʝʢʪʦʤ ʚʥʠʤʘʥʠʷ ʉʘʘʨʠ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʫʶ ʘʩʪʨʦʥʦʤʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʚʳʚʦʜʘ ʫʨʘʚʥʝʥʠʷ ʂʝʧʣʝʨʘ. ɽʛʦ 

ʨʘʩʯʝʪʳ ʟʘʩʪʘʚʣʷʶʪ ʫʩʦʤʥʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʘʢʘʷ ʤʦʜʝʣʴ ʧʨʠʤʝʥʠʤʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ. ʕʪʦ 

ʨʘʜʠʢʘʣʴʥʘʷ ʛʠʧʦʪʝʟʘ, ʥʦ ʉʘʘʨʠ ð ʩʧʝʮʠʘʣʠʩʪ ʚ ʤʘʪʝʤʘʪʠʢʝ ʟʘʜʘʯʠ n ʪʝʣ ʠ ʛʨʘʚʠʪʘʮʠʠ ʚ ʮʝʣʦʤ, 

ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʩʤʳʩʣ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʝʛʦ ʨʘʩʩʫʞʜʝʥʠʷʤʠ. ʗ ʠʟʙʘʚʣʶ ʚʘʩ ʦʪ ʧʦʜʨʦʙʥʳʭ ʨʘʩʯʝʪʦʚ 

ð ʝʩʣʠ ʟʘʭʦʯʝʪʩʷ ʠʭ ʧʨʦʚʝʨʠʪʴ, ʟʘʛʣʷʥʠʪʝ ʚ ʝʛʦ ʩʪʘʪʴʶ[102]. 

ɺʩʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʫʨʘʚʥʝʥʠʝ ʂʝʧʣʝʨʘ. ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʩʣʝʜʫʝʪ ʧʨʷʤʦ ʠ ʦʜʥʦʟʥʘʯʥʦ ʠʟ ʦʜʥʦʛʦ 

ʢʣʶʯʝʚʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʜʦʧʫʱʝʥʠʷ. ʈʝʘʣʠʩʪʠʯʥʘʷ ʤʦʜʝʣʴ ʛʘʣʘʢʪʠʢʠ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʩʦʪʥʠ 

ʤʠʣʣʠʘʨʜʦʚ ʟʚʝʟʜ. ʀʭ ʧʣʘʥʝʪʘʤʠ ʠ ʜʨʫʛʠʤʠ ʤʝʣʢʠʤʠ ʪʝʣʘʤʠ, ʚʝʨʦʷʪʥʦ, ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, ʥʦ 

ʪʦʯʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʜʘʯʫ n ʪʝʣ, ʛʜʝ n ʨʘʚʥʦ 100 ʤʠʣʣʠʘʨʜʘʤ ʠʣʠ ʙʦʣʴʰʝ. 

ɺʦʟʤʦʞʥʦ, ʵʪʦ ʯʠʩʣʦ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʙʝʟ ʦʩʦʙʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʦ, ʢʘʢ ʤʳ ʚʠʜʝʣʠ ʚ 

ʛʣʘʚʝ 9, ʜʘʞʝ ʧʨʠ n = 3 (ʠ ʜʘʞʝ 2,5) ʟʘʜʘʯʘ n ʪʝʣ ʨʝʰʘʝʪʩʷ ʦʯʝʥʴ ʪʷʞʝʣʦ. 

ʇʦʵʪʦʤʫ ʘʩʪʨʦʥʦʤʳ ʧʨʠʥʠʤʘʶʪ ʤʦʜʝʣʴʥʦʝ ʜʦʧʫʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʤʝʩʪʝ ʩ ʦʜʥʦʡ ʵʣʝʛʘʥʪʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʝʤʦʡ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʛʘʣʘʢʪʠʢʫ ʜʦ ʦʜʥʦʛʦ-ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʪʝʣʘ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʦʥʠ, ʯʪʦʙʳ ʚʳʚʝʩʪʠ ʠʟ ʫʨʘʚʥʝʥʠʷ ʂʝʧʣʝʨʘ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʢʨʠʚʫʶ ʚʨʘʱʝʥʠʷ, ʘʥʘʣʠʟʠʨʫʶʪ 

ʜʚʠʞʝʥʠʝ ʟʚʝʟʜʳʚʦʢʨʫʛ ʵʪʦʛʦ ʪʝʣʘ. ɼʦʧʫʱʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʤʘʩʰʪʘʙʘʭ 

ʛʘʣʘʢʪʠʢʠ ʙʦʣʴʰʝ ʧʦʭʦʞʠ ʥʘ ʥʝʧʨʝʨʳʚʥʫʶ ʞʠʜʢʫʶ ʩʨʝʜʫ ð ʟʚʝʟʜʥʳʡ ʩʫʧ, ʯʝʤ ʥʘ ʜʠʩʢʨʝʪʥʫʶ 

ʩʠʩʪʝʤʫ n ʪʝʣ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ çʥʝʧʨʝʨʳʚʥʦʡ ʩʨʝʜʳè ʧʨʠʤʝʥʠʤʘ ʯʫʜʝʩʥʘʷ ʪʝʦʨʝʤʘ, ʜʦʢʘʟʘʥʥʘʷ 

ʅʴʶʪʦʥʦʤ. (ʇʨʠ ʧʦʤʦʱʠ ʵʪʦʡ ʪʝʦʨʝʤʳ ʦʥ ʧʦʢʘʟʳʚʘʣ, ʯʪʦ ʩʬʝʨʠʯʝʩʢʠʝ ʧʣʘʥʝʪʳ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʪʦʯʝʯʥʳʝ ʤʘʩʩʳ.) ʉʫʪʴ ʪʝʦʨʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʫʩʣʦʚʠʠ 

ʥʝʢʦʪʦʨʳʭ ʨʘʟʫʤʥʳʭ ʜʦʧʫʱʝʥʠʡ ʢʘʩʘʪʝʣʴʥʦ ʩʠʤʤʝʪʨʠʠ ʩʫʤʤʘʨʥʘʷ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʚʥʫʪʨʠ ʠ 

ʥʘ ʥʝʢʦʪʦʨʦʡ ʩʬʝʨʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʝ, ʨʘʚʥʘ ʥʫʣʶ, ʪʦʛʜʘ ʢʘʢ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʚʦʚʥʝ, ʚ ʪʦʯʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʡ, ʢʘʢʦʡ ʦʥʘ ʙʳʣʘ ʙʳ, ʝʩʣʠ ʚʩʝ ʚʝʱʝʩʪʚʦ ʚʥʫʪʨʠ ʦʙʦʣʦʯʢʠ ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʝ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʟʚʝʟʜʫ ʚ ʛʘʣʘʢʪʠʢʝ ð ʥʘʟʦʚʝʤ ʝʝ ʧʨʦʙʥʦʡ ʟʚʝʟʜʦʡ ð ʠ ʧʨʝʜʩʪʘʚʴʪʝ 

ʩʬʝʨʠʯʝʩʢʫʶ ʦʙʦʣʦʯʢʫ ʩ ʮʝʥʪʨʦʤ ʚ ʮʝʥʪʨʝ ʛʘʣʘʢʪʠʢʠ, ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʵʪʫ ʟʚʝʟʜʫ. ʄʘʩʩʘ 

ʚʥʫʪʨʠ ʵʪʦʡ ʦʙʦʣʦʯʢʠ ð ʵʪʦ ʪʦ, ʯʪʦ ʷ ʯʫʪʴ ʨʘʥʴʰʝ ʥʘʟʳʚʘʣ çʤʘʩʩʘ ʚʥʫʪʨʠ ʜʘʥʥʦʛʦ ʨʘʜʠʫʩʘè. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢ ʚʝʜʫʪ ʩʝʙʷ ʟʚʝʟʜʳ ʚʥʫʪʨʠ ʦʙʦʣʦʯʢʠ, ʤʳ ʤʦʞʝʤ ʧʨʠʤʝʥʠʪʴ ʪʝʦʨʝʤʫ 

ʅʴʶʪʦʥʘ ʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʠʭ ʩʫʤʤʘʨʥʫʶ ʤʘʩʩʫ ʚ ʮʝʥʪʨʝ ʛʘʣʘʢʪʠʢʠ, ʧʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʘʷ ʩʠʣʘ, 

ʧʨʠʣʦʞʝʥʥʘʷ ʢ ʧʨʦʙʥʦʡ ʟʚʝʟʜʝ, ʥʠʢʘʢ ʥʝ ʠʟʤʝʥʠʪʩʷ. ɿʚʝʟʜʳ ʚʥʝ ʦʙʦʣʦʯʢʠ ʥʠʢʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʥʝʝ ʥʝ ʦʢʘʟʳʚʘʶʪ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʦʙʥʘʷ ʟʚʝʟʜʘ ʣʝʞʠʪ ʥʘ ʵʪʦʡ ʩʘʤʦʡ ʦʙʦʣʦʯʢʝ. ɿʥʘʯʠʪ, 

ʜʚʠʞʝʥʠʝ ʧʨʦʙʥʦʡ ʟʚʝʟʜʳ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ʛʘʣʘʢʪʠʢʠ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʜʚʫʭ ʪʝʣ: ʦʜʥʘ ʟʚʝʟʜʘ 

ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʦʯʝʥʴ ʪʷʞʝʣʦʡ ʪʦʯʝʯʥʦʡ ʤʘʩʩʳ. ʋʨʘʚʥʝʥʠʝ ʂʝʧʣʝʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʝʜʫʝʪ 

ʠʟ ʪʘʢʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ. 

ɼʦʧʫʱʝʥʠʝ ʦ ʩʠʤʤʝʪʨʠʠ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʧʨʠʤʝʥʷʪʴ ʪʝʦʨʝʤʫ 

ʅʴʶʪʦʥʘ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʟʚʝʟʜʳ ʜʚʠʞʫʪʩʷ ʧʦ ʢʨʫʛʦʚʳʤ ʦʨʙʠʪʘʤ ʠ ʯʪʦ ʚʩʝ ʟʚʝʟʜʳ ʥʘ 

ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʮʝʥʪʨʘ ʛʘʣʘʢʪʠʢʠ ʜʚʠʞʫʪʩʷ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ, ʪʦ ʝʩʪʴ 

ʜʠʥʘʤʠʢʘ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʝʪ ʚʨʘʱʘʪʝʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʩʣʦʞʥʦ ʚʳʚʝʩʪʠ ʪʦʯʥʳʝ 

ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʜʣʷ ʟʚʝʟʜʥʦʛʦ ʩʫʧʘ. ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʣʠʙʦ ʬʦʨʤʫʣʫ ʜʣʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ, ʣʠʙʦ ʬʦʨʤʫʣʫ ʜʣʷ ʢʨʠʚʦʡ ʚʨʘʱʝʥʠʷ, ʠ ʧʨʠ ʧʦʤʦʱʠ ʫʨʘʚʥʝʥʠʷ ʂʝʧʣʝʨʘ 

ʚʳʚʝʩʪʠ ʚʪʦʨʫʶ ʬʦʨʤʫʣʫ. ʆʛʨʘʥʠʯʝʥʠʝ ʦʜʥʦ: ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʨʘʜʠʫʩʘ ʤʘʩʩʘ ʜʦʣʞʥʘ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ ʟʚʝʟʜʥʦʛʦ ʩʫʧʘ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʘ, ʪʦʯʥʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʅʴʶʪʦʥʦʚʦʡ 

ʛʨʘʚʠʪʘʮʠʝʡ ʠ ʧʦʜʯʠʥʷʝʪʩʷ ʫʨʘʚʥʝʥʠʶ ʂʝʧʣʝʨʘ. ʃʝʞʘʱʝʝ ʚ ʝʝ ʦʩʥʦʚʝ ʜʦʧʫʱʝʥʠʝ ʦʙ ʦʩʝʚʦʡ 

ʩʠʤʤʝʪʨʠʠ ʪʦʞʝ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʘʙʣʶʜʝʥʠʷʤ. ʊʘʢ ʯʪʦ ʤʳ ʧʦʣʫʯʘʝʤ 

ʦʩʚʷʱʝʥʥʫʶ ʚʨʝʤʝʥʝʤ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʫʤʥʦʡ ʠ ʚʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʝ, ʠ ʢ ʪʦʤʫ ʞʝ ʦʥʘ 

ʜʝʣʘʝʪ ʟʘʜʘʯʫ ʨʝʰʘʝʤʦʡ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʘʩʪʨʦʥʦʤʘʤ ʦʥʘ ʥʨʘʚʠʪʩʷ. 
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ʂ ʥʝʩʯʘʩʪʴʶ, ʚ ʥʝʡ ʝʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʥʝʜʦʩʪʘʪʦʢ. ʇʦʢʘ ʥʝ ʷʩʥʦ, ʥʘʩʢʦʣʴʢʦ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ 

ʩʝʨʴʝʟʝʥ, ʥʦ ʦʥ ʦʧʨʝʜʝʣʝʥʥʦ ʥʝʙʝʟʦʙʠʜʝʥ ʠ ʤʦʞʝʪ ʜʘʞʝ ʦʢʘʟʘʪʴʩʷ ʬʘʪʘʣʴʥʳʤ. 

ɼʚʘ ʘʩʧʝʢʪʘ ʵʪʦʡ ʤʦʜʝʣʠ ʚʳʟʳʚʘʶʪ ʚʦʧʨʦʩʳ. ʆʜʠʥ ʠʟ ʥʠʭ ð ʵʪʦ ʜʦʧʫʱʝʥʠʝ ʦ ʢʨʫʛʦʚʳʭ 

ʦʨʙʠʪʘʭ ʚʩʝʭ ʟʚʝʟʜ. ʅʦ ʩʘʤʦʝ ʩʝʨʴʝʟʥʦʝ ð ʜʦʧʫʱʝʥʠʝ ʦ ʥʝʧʨʝʨʳʚʥʦʡ ʩʨʝʜʝ (ʟʚʝʟʜʥʳʡ ʩʫʧ). 

ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʩʛʣʘʞʠʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʚʝʟʜ ʚʥʫʪʨʠ ʦʙʦʣʦʯʢʠ ʠʛʥʦʨʠʨʫʝʪ ʚʘʞʥʳʡ 

ʘʩʧʝʢʪ ʠʭ ʜʠʥʘʤʠʢʠ. ɸ ʠʤʝʥʥʦ ð ʵʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʟʚʝʟʜʘʤʠ, ʙʣʠʟʢʠʤʠ ʢ ʦʙʦʣʦʯʢʝ, 

ʠ ʪʦʡ ʟʚʝʟʜʦʡ, ʩʢʦʨʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʢʦʪʦʨʦʡ ʤʳ ʧʳʪʘʝʤʩʷ ʚʳʯʠʩʣʠʪʴ. 

ɺ ʤʦʜʝʣʠ ʩ ʥʝʧʨʝʨʳʚʥʦʡ ʩʨʝʜʦʡ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, ʚʨʘʱʘʝʪʩʷ ʚʝʱʝʩʪʚʦ ʚʥʫʪʨʠ ʦʙʦʣʦʯʢʠ ʠʣʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʢʦʝ. ɺʘʞʥʘ ʣʠʰʴ ʩʫʤʤʘʨʥʘʷ ʤʘʩʩʘ ʚʥʫʪʨʠ ʦʙʦʣʦʯʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʩʠʣʘ, ʩ ʢʦʪʦʨʦʡ 

ʵʪʘ ʤʘʩʩʘ ʜʝʡʩʪʚʫʝʪ ʥʘ ʧʨʦʙʥʫʶ ʟʚʝʟʜʫ, ʚʩʝʛʜʘ ʥʘʧʨʘʚʣʝʥʘ ʢ ʮʝʥʪʨʫ ʛʘʣʘʢʪʠʢʠ. ʋʨʘʚʥʝʥʠʝ 

ʂʝʧʣʝʨʘ ʟʘʚʠʩʠʪ ʦʪ ʵʪʠʭ ʬʘʢʪʦʚ. 

ʆʜʥʘʢʦ ʚ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ n ʪʝʣ ʟʚʝʟʜʳ ð ʜʠʩʢʨʝʪʥʳʝ ʦʙʲʝʢʪʳ. ɽʩʣʠ ʚʙʣʠʟʠ ʧʨʦʙʥʦʡ ʟʚʝʟʜʳ 

ʧʨʦʭʦʜʠʪ ʜʨʫʛʘʷ ʟʚʝʟʜʘ, ʜʠʩʢʨʝʪʥʦʩʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʵʪʘ ʧʨʦʭʦʜʷʱʘʷ ʟʚʝʟʜʘ ʜʦʤʠʥʠʨʫʝʪ ʚ 

ʤʝʩʪʥʦʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʠ ʧʨʠʪʷʛʠʚʘʝʪ ʧʨʦʙʥʫʶ ʟʚʝʟʜʫ ʢ ʩʝʙʝ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʧʨʦʭʦʜʷʱʘʷ 

ʟʚʝʟʜʘ çʪʷʥʝʪè ʧʨʦʙʥʫʶ ʟʘ ʩʦʙʦʡ. ʕʪʦ ʫʩʢʦʨʷʝʪ ʦʙʨʘʱʝʥʠʝ ʧʨʦʙʥʦʡ ʟʚʝʟʜʳ ʚʦʢʨʫʛ 

ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ. ʂʦʥʝʯʥʦ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʪʦ ʟʘʤʝʜʣʷʝʪ ʧʨʦʭʦʜʷʱʫʶ ʟʚʝʟʜʫ, ʥʦ ʝʡ ʥʘ 

ʩʤʝʥʫ ʙʳʩʪʨʦ ʧʨʠʭʦʜʠʪ ʜʨʫʛʘʷ ʟʚʝʟʜʘ, ʠʜʫʱʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʟʘʜʠ. ʊʘʢʦʡ ʠʥʪʫʠʪʠʚʥʳʡ 

ʘʨʛʫʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ ʂʝʧʣʝʨʘʥʝʜʦʦʮʝʥʠʚʘʝʪ ʩʢʦʨʦʩʪʠ ʦʙʨʘʱʝʥʠʷ ʥʘ 

ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʮʝʥʪʨʘ. ɽʩʣʠ ʪʘʢ, ʵʪʦ ʧʦʤʦʛʘʝʪ ʦʙʲʷʩʥʠʪʴ ʘʥʦʤʘʣʠʶ. 

ɺʦʪ ʦʯʝʥʴ ʫʧʨʦʱʝʥʥʘʷ ʘʥʘʣʦʛʠʷ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʤʘʣʝʥʴʢʠʡ ʰʘʨʠʢʦʚʳʡ ʧʦʜʰʠʧʥʠʢ, 

ʧʨʠʩʪʘʚʣʝʥʥʳʡ ʩʚʝʨʭʫ ʢ ʚʨʘʱʘʶʱʝʤʫʩʷ ʧʨʷʜʠʣʴʥʦʤʫ ʢʦʣʝʩʫ (ʦʙʘ ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ, 

ʘ ʛʨʘʚʠʪʘʮʠʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʠ ʥʠʯʪʦ ʥʝ ʚʦʟʤʫʱʘʝʪ ʧʦʜʰʠʧʥʠʢ). ɽʩʣʠ ʢʦʣʝʩʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʜʝʘʣʴʥʦ ʛʣʘʜʢʫʶ ʦʢʨʫʞʥʦʩʪʴ, ʪʦ ʦʥʦ ʥʠʢʘʢ ʥʝ ʚʣʠʷʝʪ ʥʘ ʧʦʜʰʠʧʥʠʢ ʠ ʤʦʞʝʪ ʩ ʪʝʤ ʞʝ ʫʩʧʝʭʦʤ 

ʧʦʢʦʠʪʴʩʷ. ɼʠʩʢʨʝʪʥʘʷ ʤʦʜʝʣʴ n ʪʝʣ, ʦʜʥʘʢʦ, ʟʘʤʝʥʷʝʪ ʢʦʣʝʩʦ ʥʘ ʟʫʙʯʘʪʫʶ ʰʝʩʪʝʨʝʥʢʫ. ʊʝʧʝʨʴ 

ʢʘʞʜʳʡ ʟʫʙʯʠʢ ʰʝʩʪʝʨʝʥʢʠ ʫʜʘʨʷʝʪ ʧʦ ʧʦʜʰʠʧʥʠʢʫ, ʜʘʚʘʷ ʝʤʫ ʪʦʣʯʦʢ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʨʘʱʝʥʠʷ. 

ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʟʫʙʯʠʢʦʚ ʪʦʣʯʢʠ ʥʝ ʠʩʯʝʟʥʫʪ, ʭʦʪʷ ʠ ʦʩʣʘʙʥʫʪ, ʟʘʪʦ ʟʫʙʯʠʢʦʚ ʙʫʜʝʪ ʙʦʣʴʰʝ. ʊʘʢ 

ʯʪʦ ʩʥʠʞʝʥʠʝ ʪʦʣʯʢʘ ʟʘ ʩʯʝʪ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʭ ʟʫʙʯʠʢʦʚ ð ʵʪʦ ʥʝ ʪʦ ʞʝ ʩʘʤʦʝ, ʯʪʦ ʪʦʣʯʢʠ ʦʪ 

ʢʦʣʝʩʘ ʚʦʦʙʱʝ ʙʝʟ ʟʫʙʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʨʘʚʥʳ ʥʫʣʶ. 

ɼʘʥʥʳʡ ʘʨʛʫʤʝʥʪ ʥʝʣʴʟʷ ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʨʦʩʪʦ ʢʘʢ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʟʛʣʘʛʦʣʴʩʪʚʦʚʘʥʠʷ. 

ʉʘʘʨʠ ʧʨʦʚʦʜʠʪ ʨʘʩʯʝʪʳ, ʯʪʦʙʳ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʩʛʣʘʞʝʥʥʳʡ ʟʚʝʟʜʥʳʡ ʩʫʧ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʘʜʝʢʚʘʪʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ n ʪʝʣ ʜʣʷ ʙʦʣʴʰʦʛʦ n. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʥʝʤ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ 

ʵʬʬʝʢʪ çʙʫʢʩʠʨʦʚʢʠè. ʆʜʥʘʢʦ ʚ ʮʝʣʦʤ ʵʪʦʪ ʵʬʬʝʢʪ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʚʝʣʠʢ, ʧʦʩʢʦʣʴʢʫ ʨʝʘʣʴʥʘʷ 

ʜʠʥʘʤʠʢʘ n ʪʝʣ ʩʣʦʞʥʝʝ, ʯʝʤ ʪʦʣʴʢʦ ʯʪʦ ʧʨʠʚʝʜʝʥʥʳʡ ʩʮʝʥʘʨʠʡ. ʏʪʦʙʳ ʦʮʝʥʠʪʴ ʚʘʞʥʦʩʪʴ 

ʵʬʬʝʢʪʘ ʙʫʢʩʠʨʦʚʢʠ, ʥʘʤ ʧʨʠʜʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʯʥʫʶ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ n ʪʝʣ ʜʣʷ ʚʩʝʭ ʟʚʝʟʜ 

ʚʥʫʪʨʠ ʦʙʦʣʦʯʢʠ ʠ ʥʘʡʪʠ ʩ ʝʝ ʧʦʤʦʱʴʶ ʠʭ ʩʫʤʤʘʨʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʙʥʫʶ ʟʚʝʟʜʫ. 

ʃʫʯʰʠʡ ʩʧʦʩʦʙ ʩʜʝʣʘʪʴ ʵʪʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ n ʪʝʣ, 

ʢʦʪʦʨʦʝ ʩʦʭʨʘʥʠʪ ʚʩʝ ʢʣʶʯʝʚʳʝ ʩʚʦʡʩʪʚʘ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʫ ʟʚʝʟʜʥʦʛʦ ʩʫʧʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ. ɽʩʣʠ ʜʘʥʥʦʝ ʢʦʥʢʨʝʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟʤʝʥʷʝʪ ʫʨʘʚʥʝʥʠʝ ʂʝʧʣʝʨʘ, ʤʳ ʤʦʞʝʤ ʙʳʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʫʚʝʨʝʥʳ, ʯʪʦ ʧʨʠʯʠʥʘ ʢʘʢ ʨʘʟ ʚ ʪʦʤ, ʯʪʦ n ʜʠʩʢʨʝʪʥʳʭ ʪʝʣ ʟʘʤʝʥʝʥʳ ʥʝʧʨʝʨʳʚʥʳʤ 

ʟʚʝʟʜʥʳʤ ʩʫʧʦʤ. ʕʪʠ ʢʣʶʯʝʚʳʝ ʩʚʦʡʩʪʚʘ ð ʩʠʤʤʝʪʨʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʢʘʞʜʘʷ ʟʚʝʟʜʘ ʜʚʠʞʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʠ ʝʝ ʫʩʢʦʨʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʢ ʮʝʥʪʨʫ ʛʘʣʘʢʪʠʢʠ. 

ʍʦʪʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʳ ʥʝ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʚ ʷʚʥʦʤ ʚʠʜʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ n ʪʝʣ, ʩʫʱʝʩʪʚʫʝʪ 

ʦʜʠʥ ʢʣʘʩʩ ʨʝʰʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥʦ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʮʝʥʪʨʘʣʴʥʳʝ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. ɺ ʵʪʠʭ ʦʩʦʙʳʭ ʩʦʩʪʦʷʥʠʷʭ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʢʨʫʛʠ ʟʚʝʟʜ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʧʘʫʪʠʥʫ, 

ʚʩʝ ʚʨʘʱʘʶʪʩʷ ʩ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ, ʢʘʢ ʝʩʣʠ ʙʳ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʳʣʘ ʞʝʩʪʢʦʡ. 

ʕʪʘ ʠʜʝʷ ʚʦʩʭʦʜʠʪ ʢ ʨʘʙʦʪʝ ɼʞʝʡʤʩʘ ʂʣʘʨʢʘ ʄʘʢʩʚʝʣʣʘ 1859 ʛʦʜʘ ʦ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʦʣʝʮ ʉʘʪʫʨʥʘ, 

ʫʧʦʤʷʥʫʪʦʡ ʚ ʛʣʘʚʝ 6 ʚ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʢʦʣʴʮʘ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʧʣʦʰʥʳʤʠ ʠ 

ʪʚʝʨʜʳʤʠ. ʉʘʘʨʠ ʠʩʧʦʣʴʟʫʝʪ ʘʥʘʣʦʛʠʯʥʫʶ ʠʜʝʶ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʟʚʝʟʜʥʳʡ ʩʫʧ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʨʘʚʠʣʴʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʛʘʣʘʢʪʠʯʝʩʢʫʶ ʜʠʥʘʤʠʢʫ. 
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ʎʝʥʪʨʘʣʴʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʥʠʢʪʦ ʥʝ ʩʪʘʥʝʪ ʦʞʠʜʘʪʴ ʪʘʢʦʡ 

ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʦʪ ʨʝʘʣʴʥʦʡ ʛʘʣʘʢʪʠʢʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʨʘʟʫʤʥʳʡ ʚʳʙʦʨ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʛʦ, ʢʘʢ ʩʦʯʝʪʘʶʪʩʷ ʥʝʧʨʝʨʳʚʥʘʷ ʩʨʝʜʘ ʠ ʤʦʜʝʣʴ n ʪʝʣ. ɽʩʣʠ ʚʳʙʨʘʪʴ ʚ ʧʘʫʪʠʥʝ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʜʠʘʣʴʥʳʭ ʣʠʥʠʡ ʠ ʜʦʩʪʘʪʦʯʥʦ ʦʢʨʫʞʥʦʩʪʝʡ, ʤʳ ʧʦʣʫʯʠʤ ʦʯʝʥʴ ʧʣʦʪʥʳʡ ʟʚʝʟʜʥʳʡ 

ʩʫʧ, ʢʦʪʦʨʳʡ ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʨʝʜʦʡ. ʇʘʫʪʠʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʪʦʞʝ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ, ʩ ʦʯʝʥʴ ʭʦʨʦʰʠʤ ʧʨʠʙʣʠʞʝʥʠʝʤ, ʫʩʣʦʚʠʷʤ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ 

ʧʨʠ ʚʳʚʦʜʝ ʫʨʘʚʥʝʥʠʷ ʂʝʧʣʝʨʘ. ʊʘʢ ʯʪʦ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʪʠʧʘ çʟʚʝʟʜʥʳʡ ʩʫʧè ʜʦʣʞʥʘ, ʧʦ ʠʜʝʝ, 

ʨʘʙʦʪʘʪʴ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʚʨʘʱʘʶʱʝʡʩʷ ʧʘʫʪʠʥʳ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʫʨʘʚʥʝʥʠʝ ʂʝʧʣʝʨʘ. ʄʳ ʤʦʞʝʤ 

ʵʪʦ ʧʨʦʚʝʨʠʪʴ, ʠʩʧʦʣʴʟʦʚʘʚ ʪʦʪ ʚʘʨʠʘʥʪ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ 

ʩʢʦʨʦʩʪʴ ʥʘ ʟʘʜʘʥʥʦʤ ʨʘʜʠʫʩʝ. ʇʦʩʢʦʣʴʢʫ ʧʘʫʪʠʥʘ ʚʨʘʱʘʝʪʩʷ ʞʝʩʪʢʦ, ʩʢʦʨʦʩʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʨʘʜʠʫʩʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʘʚʥʝʥʠʝ ʂʝʧʣʝʨʘ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʢʫʙʫ ʨʘʜʠʫʩʘ. ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʩʦʭʨʘʥʷʝʪʩʷ, ʢʘʢʠʤʠ ʙʳ ʥʠ ʙʳʣʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʤʘʩʩʳ ʟʚʝʟʜ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʏʪʦʙʳ ʵʪʦ ʧʨʦʚʝʨʠʪʴ, ʤʳ ʧʨʦʚʝʜʝʤ ʪʦʯʥʳʡ ʜʠʩʢʨʝʪʥʳʡ ʨʘʩʯʝʪ n ʪʝʣ ʜʣʷ ʧʘʫʪʠʥʳ. ʊʝʦʨʠʷ 

ʮʝʥʪʨʘʣʴʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʜʦʧʫʩʢʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʠʙʢʦʩʪʴ ʚ ʚʳʙʦʨʝ ʤʘʩʩ ʟʚʝʟʜ. ʂ ʧʨʠʤʝʨʫ, 

ʝʩʣʠ ʢʘʞʜʘʷ ʟʚʝʟʜʘ (ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʞʜʦʝ ʢʦʣʴʮʦ) ʦʙʣʘʜʘʝʪ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʦʡ, ʮʝʥʪʨʘʣʴʥʳʝ 

ʢʦʥʬʠʛʫʨʘʮʠʠʩʫʱʝʩʪʚʫʶʪ, ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʚʜʦʣʴ ʨʘʜʠʫʩʘ ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʯʝʤ ʢʦʥʩʪʘʥʪʘ, 

ʫʤʥʦʞʝʥʥʘʷ ʥʘ ʨʘʜʠʫʩ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʦʜʥʘʢʦ, ʠʟ ʫʨʘʚʥʝʥʠʷ ʂʝʧʣʝʨʘ ʤʦʞʝʪ ʩʣʝʜʦʚʘʪʴ, ʯʪʦ 

ʤʘʩʩʘ ʩʘʤʦʛʦ ʜʘʣʝʢʦʛʦ ʚʥʝʰʥʝʛʦ ʢʦʣʴʮʘ ʚ ʤʠʣʣʠʦʥ ʨʘʟ ʙʦʣʴʰʝ ʤʘʩʩʳ ʚʥʫʪʨʝʥʥʝʛʦ, ʜʘʞʝ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʠʭ ʤʘʩʩʳ ʦʜʠʥʘʢʦʚʳ. ʊʘʢ ʯʪʦ ʪʦʯʥʳʝ ʨʘʩʯʝʪʳ ʥʝ ʦʧʨʘʚʜʳʚʘʶʪ 

ʫʧʨʦʱʝʥʥʫʶ ʤʦʜʝʣʴ, ʠʟ ʢʦʪʦʨʦʡ ʧʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʂʝʧʣʝʨʘ. ʅʘʧʨʦʪʠʚ, ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 
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ʨʘʜʠʫʩʘ ʧʨʘʚʠʣʴʥʦ ʚʳʯʠʩʣʝʥʥʘʷ ʤʘʩʩʘ ʨʘʩʪʝʪ ʥʘʤʥʦʛʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʬʦʨʤʫʣʘ 

ʂʝʧʣʝʨʘ. 

ʕʪʦʪ ʨʘʩʯʝʪ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʦʜʝʣʴ ʚ ʚʘʨʠʘʥʪʝ ʟʚʝʟʜʥʦʛʦ ʩʫʧʘ ʤʦʞʝʪ ʜʘʪʴ ʨʝʟʫʣʴʪʘʪ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʦʰʠʙʢʦʡ, ʜʘʞʝ ʢʦʛʜʘ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ, ʚʳʧʦʣʥʷʶʪʩʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʧʫʣʷʨʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʦʪʨʘʞʘʶʱʝʝ ʙʳʪʦʚʦʡ, ʞʠʪʝʡʩʢʠʡ ʚʟʛʣʷʜ ʥʘ ʚʝʱʠ, ʦʜʥʦʛʦ 

ʠʩʢʣʶʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʧʨʦʚʝʨʛʥʫʪʴ ʣʶʙʦʝ ʧʨʘʚʠʣʦ[103]. 

ʈʘʩʯʝʪʳ ʉʘʘʨʠ ʠʤʝʶʪ ʝʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʩʣʝʜʩʪʚʠʝ. ɽʩʣʠ ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ, ʢʘʢ ʩʯʠʪʘʶʪ 

ʘʩʪʨʦʥʦʤʳ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʦʙʨʘʟʫʝʪ ʚʦʢʨʫʛ ʛʘʣʘʢʪʠʢ ʦʙʰʠʨʥʳʝ, ʤʘʩʩʠʚʥʳʝ ʛʘʣʦ, ʪʦ ʦʥʦ ʥʝ ʤʦʞʝʪ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʙʲʷʩʥʠʪʴ ʘʥʦʤʘʣʴʥʫʶ ʢʨʠʚʫʶ ʚʨʘʱʝʥʠʷ, ʩ ʢʦʪʦʨʦʡ, ʩʦʙʩʪʚʝʥʥʦ, ʚʩʝ ʠ ʥʘʯʘʣʦʩʴ. 

ʃʠʙʦ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, ʣʠʙʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʝʣʴʥʳʝ ʜʦʧʫʱʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʝʚʝʨʥʳ. 

 

ɿʘ ʧʨʝʜʝʣʘʤʠ ɺʩʝʣʝʥʥʦʡ 
ʀʥʦʛʜʘ ʉʦʟʜʘʪʝʣʴ ɿʚʝʟʜ ʩʦʟʜʘʚʘʣ ʪʚʦʨʝʥʠʝ, ʢʦʪʦʨʦʝ, ʧʦ ʩʫʱʝʩʪʚʫ, ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʛʨʫʧʧʫ 

ʠʟ ʤʥʦʞʝʩʪʚʘ ʩʚʷʟʘʥʥʳʭ ʚʩʝʣʝʥʥʳʭ, ʩʦʚʝʨʰʝʥʥʦ ʦʪʜʝʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʘʤʳʭ ʨʘʟʥʳʭ 

ʪʠʧʦʚ. 

ʆʣʘʬ ʉʪʵʧʣʜʦʥ. çʉʦʟʜʘʪʝʣʴ ɿʚʝʟʜè 

ɼʃʗ ʏɽɻʆ ʄʓ ɿɼɽʉʔ? 
ʕʪʦ ʦʩʥʦʚʥʦʡ ʚʦʧʨʦʩ ʬʠʣʦʩʦʬʠʠ. ʉʢʚʦʟʴ ʦʢʥʘ ʩʚʦʠʭ ʛʣʘʟ ʯʝʣʦʚʝʢ ʩʤʦʪʨʠʪ ʥʘ ʤʠʨ, ʢʦʪʦʨʳʡ 

ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʠ ʤʦʛʫʱʝʩʪʚʝʥʥʝʝ ʝʛʦ. ɼʘʞʝ ʝʩʣʠ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟʚʝʩʪʥʳʡ ʚʘʤ ʤʠʨ ð 

ʤʘʣʝʥʴʢʘʷ ʜʝʨʝʚʝʥʴʢʘ ʥʘ ʣʝʩʥʦʡ ʧʦʣʷʥʢʝ, ʩʫʱʝʩʪʚʫʶʪ ʝʱʝ ʛʨʦʟʳ, ʣʴʚʳ, ʘ ʠʥʦʛʜʘ ʧʨʠʭʦʜʠʪʩʷ 

ʤʝʨʠʪʴʩʷ ʩʠʣʘʤʠ ʠ ʩ ʛʠʧʧʦʧʦʪʘʤʦʤ ð ʠ ʚʩʝ ʵʪʦ ʛʨʦʟʥʳʝ ʧʨʦʪʠʚʥʠʢʠ. ɽʩʣʠ, ʢʘʢ ʩʯʠʪʘʶʪ ʩʝʛʦʜʥʷ 

ʢʦʩʤʦʣʦʛʠ, ʚʘʰ ʤʠʨ ʠʤʝʝʪ 91 ʤʠʣʣʠʘʨʜ ʩʚʝʪʦʚʳʭ ʣʝʪ ʚ ʧʦʧʝʨʝʯʥʠʢʝ ʠ ʚʩʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 

ʵʪʦ, ʦʪʢʨʦʚʝʥʥʦ ʛʦʚʦʨʷ, ʚʥʫʰʘʝʪ ʩʤʠʨʝʥʠʝ. ɺʦʢʨʫʛ ʯʝʨʪʦʚʩʢʠ ʤʥʦʛʦ çʟʜʝʩʴè ʠ ʦʯʝʥʴ ʤʘʣʦ çʥʘʩè. 

ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ çʜʣʷ ʯʝʛʦ?è ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʠʩʪʠʥʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ. 

ʆʜʥʘʢʦ ʧʨʠʩʫʱʝʝ ʯʝʣʦʚʝʯʝʩʪʚʫ ʯʫʚʩʪʚʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʣʠʯʠʷ ʥʝ ʤʦʞʝʪ ʜʦʧʫʩʪʠʪʴ ʜʦʣʛʦʛʦ 

ʩʤʠʨʝʥʠʷ. ʂ ʩʯʘʩʪʴʶ, ʪʦ ʞʝ ʜʝʡʩʪʚʠʝ ʧʨʦʠʟʚʦʜʠʪ ʥʘ ʥʝʛʦ ʯʫʚʩʪʚʦ ʯʫʜʝʩʥʦʛʦ ʠ ʥʝʥʘʩʳʪʥʦʝ 

ʣʶʙʦʧʳʪʩʪʚʦ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʤʳ ʦʩʤʝʣʠʚʘʝʤʩʷ ʟʘʜʘʪʴ ʩʝʙʝ ʵʪʦʪ ʦʩʥʦʚʥʦʡ ʚʦʧʨʦʩ. 

ʂʦʥʪʨʘʨʛʫʤʝʥʪʳ, ʦʙʩʫʞʜʘʚʰʠʝʩʷ ʚ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʛʣʘʚʘʭ, ʥʝ ʥʘʨʫʰʠʣʠ ʫʙʝʞʜʝʥʠʝ 

ʢʦʩʤʦʣʦʛʦʚ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʟʥʘʶʪ ʦʪʚʝʪ: ɹʦʣʴʰʦʡ ʚʟʨʳʚ ʠ ʜʦʧʦʣʥʝʥʠʷ ʢ ʥʝʤʫ ʢʦʨʨʝʢʪʥʦ 

ʦʧʠʩʳʚʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ɺʩʝʣʝʥʥʦʡ. ɸʥʘʣʦʛʠʯʥʦ ʬʠʟʠʢʠ ʫʙʝʞʜʝʥʳ, ʯʪʦ ʪʝʦʨʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʚʤʝʩʪʝ ʦʧʠʩʳʚʘʶʪ ʧʦʚʝʜʝʥʠʝ ɺʩʝʣʝʥʥʦʡ. ɹʳʣʦ ʙʳ ʭʦʨʦʰʦ 

ʦʙʲʝʜʠʥʠʪʴ ʵʪʠ ʪʝʦʨʠʠ, ʥʦ ʦʥʠ ʥʝʧʣʦʭʦ ʨʘʙʦʪʘʶʪ ʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ð ʝʩʣʠ ʧʦʣʫʯʠʪʩʷ ʚʳʙʨʘʪʴ 

ʪʫ, ʯʪʦ ʫʤʝʩʪʥʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ. 

ɹʠʦʣʦʛʠʷ ʨʘʩʩʢʘʟʳʚʘʝʪ ʥʘʤ ʝʱʝ ʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʞʠʟʥʠ ʠ ʝʝ 

ʵʚʦʣʶʮʠʠ ʚ ʤʠʣʣʠʦʥʳ ʚʠʜʦʚ, ʥʘʩʝʣʷʶʱʠʭ ʩʝʛʦʜʥʷ ɿʝʤʣʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘʩ. ʅʝʢʦʪʦʨʳʝ ʘʜʝʧʪʳ 

ʥʝʢʦʪʦʨʳʭ ʚʝʨʦʫʯʝʥʠʡ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʵʚʦʣʶʮʠʷ ʪʨʝʙʫʝʪ ʥʝʤʳʩʣʠʤʦ ʤʘʣʦʚʝʨʦʷʪʥʳʭ 

ʩʦʚʧʘʜʝʥʠʡ, ʥʦ ʙʠʦʣʦʛʠ ʨʘʟ ʟʘ ʨʘʟʦʤ ʦʙʲʷʩʥʷʶʪ ʩʣʘʙʳʝ ʤʝʩʪʘ ʵʪʠʭ ʫʪʚʝʨʞʜʝʥʠʡ. ɺ ʥʘʰʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʝʣʦʚ, ʥʦ ʧʦʩʪʝʧʝʥʥʦ, ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ, ʵʪʠ 

ʧʨʦʙʝʣʳ ʟʘʧʦʣʥʷʶʪʩʷ. ʆʩʥʦʚʥʦʡ ʩʶʞʝʪ ʚʧʦʣʥʝ ʣʦʛʠʯʝʥ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 

ʯʝʪʳʨʴʤʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʣʠʥʠʷʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ð ʜʘʥʥʳʝ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʣʝʪʦʧʠʩʠ, ɼʅʂ, 

ʢʣʘʜʠʩʪʠʢʘ (ʨʦʜʦʩʣʦʚʥʦʝ ʜʨʝʚʦ ʦʨʛʘʥʠʟʤʦʚ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʢʨʝʱʠʚʘʥʠʶ, ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ 

ʦʪʙʦʨʫ ʠ ʚʳʚʝʜʝʥʠʶ ʥʦʚʳʭ ʧʦʨʦʜ ʠ ʩʦʨʪʦʚ. 

ʆʜʥʘʢʦ, ʢʦʛʜʘ ʜʝʣʦ ʜʦʭʦʜʠʪ ʜʦ ʢʦʩʤʦʣʦʛʠʠ, ʜʘʞʝ ʢʦʩʤʦʣʦʛʦʚ ʠ ʬʠʟʠʢʦʚ ʪʨʝʚʦʞʠʪ, ʯʪʦ 

ɺʩʝʣʝʥʥʘʷ, ʢʘʢ ʤʳ ʝʝ ʧʦʥʠʤʘʝʤ, ʪʨʝʙʫʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʦʯʥʳʭ ʩʦʚʧʘʜʝʥʠʡ. ɺʦʧʨʦʩ ʥʝ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʧʦʚʝʜʝʥʠʝ ɺʩʝʣʝʥʥʦʡ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ɺʩʝʣʝʥʥʘʷ, ʚʦʧʨʦʩ ʚ ʪʦʤ, ʧʦʯʝʤʫ 
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ʚʝʨʥʦ ʠʤʝʥʥʦ ʵʪʦ ʢʦʥʢʨʝʪʥʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʘ ʥʝ ʮʝʣʘʷ ʢʫʯʘ ʜʨʫʛʠʭ, ʢʦʪʦʨʳʝ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ 

ʢʘʞʫʪʩʷ ʥʠʩʢʦʣʴʢʦ ʥʝ ʤʝʥʝʝ ʚʝʨʦʷʪʥʳʤʠ. ʕʪʦ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ ð ʘ 

ʵʪʫ ʧʨʦʙʣʝʤʫ ʠ ʢʨʝʘʮʠʦʥʠʩʪʳ, ʠ ʢʦʩʤʦʣʦʛʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʦʯʝʥʴ ʩʝʨʴʝʟʥʦ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʝ ʚʦʟʥʠʢʘʝʪ ʧʦʪʦʤʫ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʟʘʚʠʩʷʪ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʥʩʪʘʥʪ, ʪʘʢʠʭ ʢʘʢ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ ʚ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʠ ʧʦʩʪʦʷʥʥʘʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʩʠʣʳ[104]. ʂʘʞʜʘʷ ʢʦʥʩʪʘʥʪʘ ʠʤʝʝʪ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʦʝ ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʠʟʤʝʨʝʥʥʦʝ 

ʫʯʝʥʳʤʠ. ʂ ʧʨʠʤʝʨʫ, ʧʦʩʪʦʷʥʥʘʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʚʥʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,00729735. ʅʠ ʦʜʥʘ 

ʦʙʱʝʧʨʠʥʷʪʘʷ ʬʠʟʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʥʝ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʢʦʥʩʪʘʥʪ. ʅʘʩʢʦʣʴʢʦ ʥʘʤ 

ʠʟʚʝʩʪʥʦ, ʧʦʩʪʦʷʥʥʘʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʧʦʣʥʝ ʤʦʛʣʘ ʙʳ ʨʘʚʥʷʪʴʩʷ 2,67743, ʠʣʠ 842 006 444,998, 

ʠʣʠ 42. 

ɺʘʞʥʦ ʣʠ ʵʪʦ? ɽʱʝ ʢʘʢ. ʈʘʟʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪ ʚʝʜʫʪ ʢ ʨʘʟʥʦʡ ʬʠʟʠʢʝ. ɽʩʣʠ ʧʦʩʪʦʷʥʥʘʷ 

ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʙʳʣʘ ʙʳ ʯʫʪʴ ʙʦʣʴʰʝ ʠʣʠ ʯʫʪʴ ʤʝʥʴʰʝ, ʘʪʦʤʳ ʠʤʝʣʠ ʙʳ ʜʨʫʛʫʶ ʩʪʨʫʢʪʫʨʫ ʠ, 

ʚʦʟʤʦʞʥʦ, ʚʦʦʙʱʝ ʧʦʪʝʨʷʣʠ ʙʳ ʩʪʘʙʠʣʴʥʦʩʪʴ. ʊʘʢ ʯʪʦ ʥʘ ʩʚʝʪʝ ʥʝ ʙʳʣʦ ʙʳ ʥʠ ʣʶʜʝʡ, ʥʠ 

ʧʣʘʥʝʪʳ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʠ ʤʦʛʣʠ ʙʳ ʞʠʪʴ, ʥʠ ʘʪʦʤʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʦʩʪʘʚʠʪʴ ʪʦ ʠ 

ʜʨʫʛʦʝ. 

ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʢʦʩʤʦʣʦʛʦʚ ʠ ʬʠʟʠʢʦʚ, ʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʯʝʣʦʚʝʢʘ ʚʦʟʤʦʞʥʦ ʚ ʧʨʠʥʮʠʧʝ, ʥʝ ʜʦʣʞʥʳ ʦʪʢʣʦʥʷʪʴʩʷ ʙʦʣʴʰʝ ʯʝʤ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʦʪ 

ʠʭ ʟʥʘʯʝʥʠʡ ʚ ʵʪʦʡ ɺʩʝʣʝʥʥʦʡ. ʐʘʥʩ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʫʩʣʦʚʠʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʭʦʪʷ ʙʳ 

ʜʣʷ ʦʜʥʦʡ ʢʦʥʩʪʘʥʪʳ, ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʘʥʩʫ ʚʳʙʨʦʩʠʪʴ ʤʦʥʝʪʢʫ ʦʨʣʦʤ ʰʝʩʪʴ ʨʘʟ 

ʧʦʜʨʷʜ. ʇʦʩʢʦʣʴʢʫ ʪʘʢʠʭ ʢʦʥʩʪʘʥʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 26, ʰʘʥʩ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʢʦʥʩʪʘʥʪʳ ʥʘʰʝʡ 

ɺʩʝʣʝʥʥʦʡ ʠʤʝʶʪ ʪʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʜʝʣʘʶʪ ʝʝ ʧʨʠʛʦʜʥʦʡ ʜʣʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʞʠʟʥʠ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʘʥʩʫ ʚʳʙʨʦʩʠʪʴ ʤʦʥʝʪʢʫ ʦʨʣʦʤ 156 ʨʘʟ ʧʦʜʨʷʜ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ 10ï47, ʠʣʠ 

 

0,000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 01. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʩ, ʧʦ ʠʜʝʝ, ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝ ʜʦʣʞʥʦ. 

ʊʝʤ ʥʝ ʤʝʥʝʝé ʚʦʪ ʦʥʠ ʤʳ. ʀ ʵʪʦ ʟʘʛʘʜʢʘ. 

ʅʝʢʦʪʦʨʳʝ ʨʝʣʠʛʠʦʟʥʳʝ ʣʶʜʠ ʚʠʜʷʪ ʚ ʵʪʦʤ ʨʘʩʯʝʪʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɹʦʛʘ, 

ʢʦʪʦʨʳʡ ʚʦ ʚʩʝʤʦʛʫʱʝʩʪʚʝ ʩʚʦʝʤ ʠʤʝʣ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʠʤʝʥʥʦ ʪʝ ʚʝʣʠʯʠʥʳ ʜʣʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʥʩʪʘʥʪ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʞʠʟʥʴ ʚʦʟʤʦʞʥʦʡ. ʆʜʥʘʢʦ ɹʦʛ, ʦʙʣʘʜʘʶʱʠʡ 

ʧʦʜʦʙʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʩ ʪʦʡ ʞʝ ʣʝʛʢʦʩʪʴʶ ʤʦʛ ʚʳʙʨʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʠʥʳʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ, ʘ ʟʘʪʝʤ ʩʦʚʝʨʰʠʪʴ ʯʫʜʦ ð ʠ ɺʩʝʣʝʥʥʘʷ ʚʩʝ ʨʘʚʥʦ ʚʦʟʥʠʢʣʘ ʙʳ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʧʨʘʚʠʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ. ɺʩʝʤʦʛʫʱʝʤʫ ʪʚʦʨʮʫ ʚʦʦʙʱʝ ʥʝʪ ʥʫʞʜʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢʠʝ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ. 

ʉʫʜʷ ʧʦ ʚʩʝʤʫ, ʟʜʝʩʴ ʠʤʝʝʪʩʷ ʜʚʘ ʚʘʨʠʘʥʪʘ. ʃʠʙʦ ʚʩʝ ʵʪʦ ʦʨʛʘʥʠʟʦʚʘʣʘ ʥʝʢʘʷ 

ʩʚʝʨʭʲʝʩʪʝʩʪʚʝʥʥʘʷ ʩʠʣʘ, ʣʠʙʦ ʙʫʜʫʱʠʝ ʬʠʟʠʢʠ ʩʫʤʝʶʪ ʦʙʲʷʩʥʠʪʴ ʢʘʞʫʱʠʝʩʷ ʩʦʚʧʘʜʝʥʠʷ ʠ 

ʧʦʢʘʟʘʪʴ, ʧʦʯʝʤʫ ʩʫʱʝʩʪʚʫʶʱʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ ʥʝʠʟʙʝʞʥʳ. 

ʅʝ ʪʘʢ ʜʘʚʥʦ ʢʦʩʤʦʣʦʛʠ ʜʦʙʘʚʠʣʠ ʪʨʝʪʴʶ ʚʦʟʤʦʞʥʦʩʪʴ: ɺʩʝʣʝʥʥʘʷ ʧʨʦʙʫʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʦ ʦʯʝʨʝʜʠ. ɽʩʣʠ ʪʘʢ, ʪʦ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ɺʩʝʣʝʥʥʘʷ ʥʘʪʢʥʝʪʩʷ ʥʘ ʟʥʘʯʝʥʠʷ, ʧʨʠʛʦʜʥʳʝ 

ʜʣʷ ʞʠʟʥʠ, ʠ ʞʠʟʥʴ ʨʘʟʦʚʴʝʪʩʷ. ɽʩʣʠ ʨʘʟʫʤʥʘʷ ʞʠʟʥʴ ʧʦʷʚʣʷʝʪʩʷ ʠ ʥʘʯʠʥʘʝʪ ʧʦʪʠʭʦʥʴʢʫ 

ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʢʦʩʤʦʣʦʛʠʠ, ʪʦ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʧʦʯʝʤʫ ʠ ʜʣʷ ʯʝʛʦ ʦʥʘ ʧʦʷʚʠʣʘʩʴ, ʥʝʠʟʙʝʞʥʦ 

ʧʦʩʪʘʚʠʪ ʫʯʝʥʳʭ ʚ ʪʫʧʠʢ. ʊʦʣʴʢʦ ʜʦʜʫʤʘʚʰʠʩʴ ʜʦ ʪʨʝʪʴʝʛʦ ʚʘʨʠʘʥʪʘ, ʨʘʟʫʤʥʳʝ ʞʠʚʳʝ ʩʫʱʝʩʪʚʘ 

ʩʤʦʛʫʪ ʫʩʧʦʢʦʠʪʴʩʷ ʠ ʧʝʨʝʩʪʘʪʴ ʣʦʤʘʪʴ ʛʦʣʦʚʫ ʥʘʜ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ ʥʘʟʳʚʘʝʪʩʷ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ ʠʣʠ ʤʫʣʴʪʠʚʝʨʩʦʤ. ʕʪʦ ʩʚʝʞʠʡ, ʦʨʠʛʠʥʘʣʴʥʳʡ 

ʚʟʛʣʷʜ, ʠ ʠʟ ʥʝʛʦ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʭʠʪʨʦʫʤʥʫʶ ʬʠʟʠʢʫ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʜʘʥʥʦʡ 

ʛʣʘʚʳ ʷ ʙʫʜʫ ʛʦʚʦʨʠʪʴ ʦ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ. 

ɸ ʟʘʪʝʤ ʷ ʧʨʝʜʩʪʘʚʣʶ ʚʘʤ ʯʝʪʚʝʨʪʳʡ ʚʘʨʠʘʥʪ. 

*** 
ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʩʤʦʣʦʛʠʷ ʩʦʙʨʘʣʘ ʚʦʝʜʠʥʦ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʝ, ʢʘʢ ʦʥʘ ʩʯʠʪʘʝʪ, ʦʧʠʩʘʥʠʝ ʪʦʛʦ, 

ʯʪʦ ʤʳ ʦʙʳʢʥʦʚʝʥʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʤ ʧʦʜ çʚʩʝʣʝʥʥʦʡè, ʪʘʢ ʯʪʦ ʧʨʠʰʣʦʩʴ ʠʟʦʙʨʝʩʪʠ ʥʦʚʦʝ ʩʣʦʚʦ: 

çʤʫʣʴʪʠʚʩʝʣʝʥʥʘʷè. ʆʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝʣʝʥʥʫʶ ʚ ʦʙʳʯʥʦʤ ʩʤʳʩʣʝ ʧʣʶʩ ʧʨʦʠʟʚʦʣʴʥʦʝ 

ʯʠʩʣʦ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʜʦʧʦʣʥʝʥʠʡ. ʕʪʠ çʧʘʨʘʣʣʝʣʴʥʳʝè ʠʣʠ çʘʣʴʪʝʨʥʘʪʠʚʥʳʝè ʤʠʨʳ ʤʦʛʫʪ 
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ʩʦʩʫʱʝʩʪʚʦʚʘʪʴ ʩ ʥʘʰʠʤ ʤʠʨʦʤ, ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʥʝ ʝʛʦ ʠʣʠ ʙʳʪʴ ʩʦʚʝʨʰʝʥʥʦ ʦʪ ʥʝʛʦ 

ʥʝʟʘʚʠʩʠʤʳ. ʇʦʜʦʙʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ ʯʘʩʪʦ ʦʪʙʨʘʩʳʚʘʶʪʩʷ ʢʘʢ ʥʝʥʘʫʯʥʳʝ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʪʨʫʜʥʦ 

ʧʨʦʚʝʨʠʪʴ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʩʝ ʞʝ ʧʨʦʚʝʨʷʝʤʳ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ 

ʧʨʠʥʮʠʧʝ, ʩʪʘʥʜʘʨʪʥʳʤʠ ʥʘʫʯʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʦ ʚʝʱʘʭ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠʣʠ 

ʠʟʤʝʨʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʩʫʜʷʪ ʧʦ ʚʝʱʘʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠʣʠ ʠʟʤʝʨʠʪʴ. ʂʦʥʪ ʩʯʠʪʘʣ 

ʥʝʚʦʟʤʦʞʥʳʤ ʫʟʥʘʪʴ ʢʦʛʜʘ-ʣʠʙʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʚʝʟʜʳ. ʉʧʝʢʪʨʦʩʢʦʧʠʷ ʧʝʨʝʚʝʨʥʫʣʘ ʵʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩ ʥʦʛ ʥʘ ʛʦʣʦʚʫ: ʟʘʯʘʩʪʫʶ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʚʝʟʜʳ ð ʵʪʦ ʧʦʯʪʠ ʚʩʝ, ʯʪʦ ʤʳ 

ʟʥʘʝʤ ʦ ʥʝʡ. 

ɺ ʢʥʠʛʝ çʉʢʨʳʪʘʷ ʨʝʘʣʴʥʦʩʪʴè ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ɹʨʘʡʘʥ ɻʨʠʥ ʦʧʠʩʳʚʘʝʪ 

ʜʝʚʷʪʴ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ. ʗ ʨʘʩʩʢʘʞʫ ʦ ʯʝʪʳʨʝʭ: 

¶ ʃʦʩʢʫʪʥʘʷ ʤʫʣʴʪʠʚʩʝʣʝʥʥʘʷ: ʙʝʩʢʦʥʝʯʥʦʝ ʣʦʩʢʫʪʥʦʝ ʦʜʝʷʣʦ, ʚ ʢʦʪʦʨʦʤ ʣʶʙʘʷ ʦʙʣʘʩʪʴ 

ʠʤʝʝʪ ʧʦʯʪʠ ʪʦʯʥʫʶ ʩʚʦʶ ʢʦʧʠʶ ʛʜʝ-ʪʦ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ. 

¶ ʀʥʬʣʷʮʠʦʥʥʘʷ ʤʫʣʴʪʠʚʩʝʣʝʥʥʘʷ: ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʥʝ ʧʨʝʢʨʘʱʘʶʱʘʷʩʷ 

ʠʥʬʣʷʮʠ ̫ʨʘʟʨʳʚʘʝʪ ʪʝʣʝʚʠʟʦʨ ʠ ʢʦʪʘ, ʧʦʷʚʣʷʝʪʩʷ ʧʫʟʳʨʴ ʥʦʚʦʡ ʚʩʝʣʝʥʥʦʡ ʩ ʜʨʫʛʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʥʩʪʘʥʪ. 

¶ ʃʘʥʜʰʘʬʪʥʘʷ ʤʫʣʴʪʠʚʩʝʣʝʥʥʘʷ: ʩʝʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʩʝʣʝʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʢʚʘʥʪʦʚʳʤ 

ʪʫʥʥʝʣʠʨʦʚʘʥʠʝʤ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʦʜʯʠʥʷʝʪʩʷ ʩʚʦʝʤʫ ʚʘʨʠʘʥʪʫ ʪʝʦʨʠʠ ʩʪʨʫʥ. 

¶ ʂʚʘʥʪʦʚʘʷ ʤʫʣʴʪʠʚʩʝʣʝʥʥʘʷ: ʩʫʧʝʨʧʦʟʠʮʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʤʠʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʫʝʪ ʦʪʜʝʣʴʥʦ, ʩʘʤ ʧʦ ʩʝʙʝ. ɺʩʝʣʝʥʩʢʘʷ ʚʝʨʩʠʷ ʟʥʘʤʝʥʠʪʦʛʦ ʢʦʪʘ ʐʨʸʜʠʥʛʝʨʘ, 

ʞʠʚʦʛʦ ʠ ʤʝʨʪʚʦʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ɻʨʠʥ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʨʘʟʫʤʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʩʝ ʵʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʩʝʣʝʥʥʳʝ, ʠ ʦʙʲʷʩʥʷʝʪ, 

ʢʘʢ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʦʡ. ʂ ʪʦʤʫ ʞʝ 

ʨʘʟʣʠʯʥʳʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʤʳ ʥʝ ʧʦʥʠʤʘʝʤ, ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʝʰʝʥʳ, ʝʩʣʠ ʜʫʤʘʪʴ ʦ ʥʠʭ ʩ 

ʧʦʟʠʮʠʡ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ. ʆʥ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʬʠʟʠʢʘ ʨʘʟ ʟʘ ʨʘʟʦʤ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʤ, ʯʪʦ ʥʘʠʚʥʳʡ ʚʟʛʣʷʜ ʥʘ ʤʠʨ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʡ ʥʘʰʠʤʠ ʯʫʚʩʪʚʘʤʠ, ʦʰʠʙʦʯʝʥ ʠ 

ʤʳ ʤʦʞʝʤ ʦʞʠʜʘʪʴ ʪʘʢʠʭ ʞʝ ʜʝʤʦʥʩʪʨʘʮʠʡ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʧʨʠʜʘʝʪ ʥʝʢʦʪʦʨʳʡ 

ʚʝʩ ʦʜʥʦʡ ʦʙʱʝʡ ʯʝʨʪʝ ʚʩʝʭ ʪʝʦʨʠʡ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ: ʚʩʝ ʦʥʠ çʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʥʘʰʘ ʢʘʨʪʠʥʘ 

ʨʝʘʣʴʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʟʜʨʘʚʦʤ ʩʤʳʩʣʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʰʴ ʯʘʩʪʴ ʙʦʣʝʝ 

ʚʝʣʠʯʝʩʪʚʝʥʥʦʛʦ ʮʝʣʦʛʦè. 

ʗ ʥʝ ʫʙʝʞʜʝʥ, ʯʪʦ ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʜʨʫʛ ʜʨʫʛʫ ʩʧʝʢʫʣʷʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʜʝʣʘʝʪ ʣʶʙʦʡ ʠʟ ʥʠʭ ʙʦʣʝʝ ʧʨʘʚʜʦʧʦʜʦʙʥʳʤ ʠ ʧʦʚʳʰʘʝʪ ʝʛʦ ʰʘʥʩ ʦʢʘʟʘʪʴʩʷ ʚʝʨʥʳʤ. ʕʪʦ ʢʘʢ 

ʨʝʣʠʛʠʦʟʥʳʝ ʩʝʢʪʳ: ʝʩʣʠ ʚʳ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪʝ ʢ ʘʜʝʧʪʘʤ ʦʜʥʦʡ ʠʟ ʥʠʭ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʜʦʢʪʨʠʥʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʙʱʠʤʠ ʧʨʝʪʝʥʟʠʷʤʠ ʥʘ ʙʦʞʝʩʪʚʝʥʥʦʝ ʦʪʢʨʦʚʝʥʠʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʜʠʩʢʨʝʜʠʪʠʨʫʶʪ ʚ ʚʘʰʠʭ ʛʣʘʟʘʭ ʠʭ ʚʩʝ. ʅʦ ʜʘʚʘʡʪʝ ʧʦʩʤʦʪʨʠʤ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʤʫʣʴʪʠʚʩʝʣʝʥʥʳʭ, ʠ ʚʳ ʩʘʤʠ ʩʤʦʞʝʪʝ ʚʩʝ ʨʝʰʠʪʴ ʜʣʷ ʩʝʙʷ. ɽʩʪʝʩʪʚʝʥʥʦ, ʷ ʜʦʙʘʚʣʶ ʢ ʦʧʠʩʘʥʠʶ ʠ 

ʢʦʝ-ʢʘʢʠʝ ʩʦʙʩʪʚʝʥʥʳʝ ʤʳʩʣʠ. 

*** 
ʅʘʯʥʫ ʩ ʣʦʩʢʫʪʥʦʡ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʥʝ ʥʘʩʪʦʷʱʘʷ ʤʫʣʴʪʠʚʩʝʣʝʥʥʘʷ, ʥʦ 

ʚʩʝʣʝʥʥʘʷ ʥʘʩʪʦʣʴʢʦ ʙʦʣʴʰʘʷ, ʯʪʦ ʝʝ ʦʙʠʪʘʪʝʣʠ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʝʝ ʢʣʦʯʢʠ. 

ʇʨʘʚʜʘ, ʢʣʦʯʢʠ ʵʪʠ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʠ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ɼʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʪʘʢʦʡ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʳʣʦ ʙʝʩʢʦʥʝʯʥʳʤ ʠʣʠ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʥʝʚʦʦʙʨʘʟʠʤʦ ʦʛʨʦʤʥʳʤ ð ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʥʘʙʣʶʜʘʝʤʦʡ ʚʩʝʣʝʥʥʦʡ. ʂʦʛʜʘ ʵʪʘ ʠʜʝʷ 

ʩʦʯʝʪʘʝʪʩʷ ʩ ʜʠʩʢʨʝʪʥʦʡ ʧʨʠʨʦʜʦʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ, ʫ ʥʝʝ ʚʦʟʥʠʢʘʝʪ ʦʜʥʦ ʠʥʪʝʨʝʩʥʦʝ 

ʩʣʝʜʩʪʚʠʝ. ʏʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʢʚʘʥʪʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʥʘʙʣʶʜʘʝʤʦʡ ʚʩʝʣʝʥʥʦʡ ʭʦʪʷ ʠ ʚʝʣʠʢʦ, 

ʥʦ ʢʦʥʝʯʥʦ. ʅʘʙʣʶʜʘʝʤʘʷ ʚʩʝʣʝʥʥʘʷ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʨʘʟʥʳʭ ʚʝʱʝʡ. 

ɼʣʷ ʧʨʦʩʪʦʪʳ ʨʘʩʩʤʦʪʨʠʤ ʙʝʩʢʦʥʝʯʥʫʶ ʚʩʝʣʝʥʥʫʶ. ʄʳʩʣʝʥʥʦ ʨʘʟʨʝʞʝʤ ʝʝ ʥʘ ʢʫʩʢʠ, ʢʘʢ 

ʣʦʩʢʫʪʥʦʝ ʦʜʝʷʣʦ, ʪʘʢ ʯʪʦʙʳ ʢʘʞʜʳʡ ʢʫʩʦʢ ʙʳʣ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢ, ʯʪʦʙʳ ʚʤʝʩʪʠʪʴ ʚʩʶ 

ʥʘʙʣʶʜʘʝʤʫʶ ʚʩʝʣʝʥʥʫʶ. ʃʦʩʢʫʪʳ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘ ʠʤʝʶʪ ʨʘʚʥʦʝ ʯʠʩʣʦ ʢʚʘʥʪʦʚʳʭ 

ʩʦʩʪʦʷʥʠʡ; ʷ ʥʘʟʦʚʫ ʠʭ ʣʦʩʢʫʪ-ʩʦʩʪʦʷʥʠʷʤʠ. ʇʦʩʢʦʣʴʢʫ ʙʝʩʢʦʥʝʯʥʘʷ ʚʩʝʣʝʥʥʘʷ ʩʦʜʝʨʞʠʪ 

ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʣʦʩʢʫʪʦʚ, ʢʘʞʜʳʡ ʩ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ ʩʦʩʪʦʷʥʠʡ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʦʜʥʦ ʣʦʩʢʫʪ-ʩʦʩʪʦʷʥʠʝ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʨʘʟ[105]. ʇʨʠʥʠʤʘʷ ʚʦ 



201 

ʚʥʠʤʘʥʠʝ ʩʣʫʯʘʡʥʫʶ ʧʨʠʨʦʜʫ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ, ʙʝʩʢʦʥʝʯʥʦ ʯʘʩʪʦ ʥʘʚʝʨʥʷʢʘ ʙʫʜʝʪ 

ʚʦʟʥʠʢʘʪʴ ʢʘʞʜʦʝ ʣʦʩʢʫʪ-ʩʦʩʪʦʷʥʠʝ. 

ʏʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʣʦʩʢʫʪ-ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʣʦʩʢʫʪʦʚ ʨʘʟʤʝʨʦʤ ʩ ʥʘʙʣʶʜʘʝʤʫʶ ʚʩʝʣʝʥʥʫʶ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 1010122. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʵʪʦ ʯʠʩʣʦ, ʜʣʷ ʥʘʯʘʣʘ ʥʘʧʠʰʠʪʝ 1 ʠ 122 ʥʫʣʷ 

ʧʦʩʣʝ ʥʝʝ, ʯʪʦ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦ; ʟʘʪʝʤ ʥʘʯʥʠʪʝ ʟʘʥʦʚʦ ʠ ʥʘʧʠʰʠʪʝ ʝʜʠʥʠʮʫ ʠ ʟʘ 

ʥʝʡ ʵʪʦ ʛʠʛʘʥʪʩʢʦʝ ʯʠʩʣʦ ʥʫʣʝʡ (1 ʩʦ 122 ʥʫʣʷʤʠ, ʠʣʠ 10122 ʰʪʫʢ). (ʅʝ ʧʳʪʘʡʪʝʩʴ ʧʨʦʜʝʣʘʪʴ ʚʩʝ 

ʵʪʦ ʜʦʤʘ. ɺʦ ʚʩʝʣʝʥʥʦʡ ʩʣʠʰʢʦʤ ʤʘʣʦ ʯʘʩʪʠʮ, ʥʝ ʭʚʘʪʠʪ ʥʠ ʥʘ ʯʝʨʥʠʣʘ, ʥʠ ʥʘ ʙʫʤʘʛʫ, ʚʩʝ 

ʟʘʢʦʥʯʠʪʩʷ ʚʩʢʦʨʝ ʧʦʩʣʝ ʥʘʯʘʣʘ ʨʘʙʦʪʳ.) ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʯʪʦ ʙʣʠʞʘʡʰʘʷ 

ʪʦʯʥʘʷ ʢʦʧʠʷ ʚʘʩ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1010128 ʩʚʝʪʦʚʳʭ ʣʝʪ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʫ ʥʘʩ ʢʨʘʡ 

ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ ʥʘʭʦʜʠʪʩʷ ʤʝʥʝʝ ʯʝʤ ʚ 1011 ʩʚʝʪʦʚʳʭ ʛʦʜʘʭ ʦʪʩʶʜʘ[106]. 

ʅʝʪʦʯʥʳʝ ʢʦʧʠʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʱʝ, ʠ ʦʥʠ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳ. ɺʧʦʣʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʣʦʩʢʫʪ, ʚ ʢʦʪʦʨʦʤ ʥʘʡʜʝʪʩʷ ʚʘʰʘ ʢʦʧʠʷ, ʪʦʣʴʢʦ ʩ ʜʨʫʛʠʤ ʮʚʝʪʦʤ ʚʦʣʦʩ, ʠʣʠ ʜʨʫʛʦʛʦ ʧʦʣʘ, ʠʣʠ ʩ 

ʜʨʫʛʠʤ ʘʜʨʝʩʦʤ ʛʜʝ-ʥʠʙʫʜʴ ʧʦ ʩʦʩʝʜʩʪʚʫ, ʠʣʠ ʚ ʜʨʫʛʦʡ ʩʪʨʘʥʝ. ʀʣʠ, ʤʦʞʝʪ ʙʳʪʴ, ʪʘʤ ʚʳ 

ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨ ʄʘʨʩʘ. ʊʘʢʠʝ ʥʝʧʦʣʥʳʝ ʩʦʚʧʘʜʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ, ʯʝʤ ʪʦʯʥʳʝ ʢʦʧʠʠ, ʭʦʪʷ 

ʠʭ ʪʦʞʝ ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʦ, ʠ ʨʘʟʜʝʣʷʶʪ ʠʭ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

ʄʳ ʥʝ ʤʦʞʝʤ ʧʦʩʝʱʘʪʴ ʦʙʣʘʩʪʠ, ʣʝʞʘʱʠʝ ʚʩʝʛʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʚʝʪʦʚʳʭ ʛʦʜʘʭ ʦʪ ʥʘʩ, ʥʝ 

ʛʦʚʦʨʷ ʫʞʝ ʦ ʨʘʩʩʪʦʷʥʠʷʭ ʚ 1010128 ʩʚʝʪʦʚʳʭ ʣʝʪ, ʧʦʵʪʦʤʫ ʥʘʫʯʥʦ ʧʨʦʚʝʨʠʪʴ ʵʪʫ ʪʝʦʨʠʶ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʆʧʨʝʜʝʣʝʥʠʝ ʣʦʩʢʫʪʘ ʠʩʢʣʶʯʘʝʪ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʤʠʩʷ ʣʦʩʢʫʪʘʤʠ, ʧʦʵʪʦʤʫ ʧʦʧʘʩʪʴ ʦʪʩʶʜʘ ʪʫʜʘ ʥʝʚʦʟʤʦʞʥʦ. ʄʦʞʝʪ 

ʙʳʪʴ, ʢʘʢʦʝ-ʪʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʩʣʝʜʩʪʚʠʝ ʵʪʦʡ ʪʝʦʨʠʠ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʦʚʝʨʠʪʴ, ʥʦ ʥʘʜʝʞʜʘ ʥʘ 

ʵʪʦ ʩʣʘʙʘʷ; ʢ ʪʦʤʫ ʞʝ ʚʩʝ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʪʦʛʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʘʢʦʡ ʪʝʦʨʠʠ ʜʝʣʘʶʪʩʷ ʚʳʚʦʜʳ. 

*** 
ʃʘʥʜʰʘʬʪʥʘʷ ʤʫʣʴʪʠʚʩʝʣʝʥʥʘʷ ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʘ ð ʚʝʜʴ ʦʥʘ ʤʦʛʣʘ ʙʳ ʨʝʰʠʪʴ ʜʘʚʥʶʶ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʛʦʣʦʚʦʣʦʤʢʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʦʡ. 

ʀʜʝʷ ʧʨʦʩʪʘ. ʐʘʥʩʳ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʠʟʚʦʣʴʥʘʷ ʦʪʜʝʣʴʥʦ ʚʟʷʪʘʷ ʚʩʝʣʝʥʥʘʷ ʙʫʜʝʪ ʠʤʝʪʴ ʚ 

ʪʦʯʥʦʩʪʠ ʥʫʞʥʳʝ ʟʥʘʯʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʥʩʪʘʥʪ, ʤʦʛʫʪ ʙʳʪʴ ʤʘʣʝʥʴʢʠʤʠ, ʥʦ ʵʪʦ ʥʝ 

ʧʨʝʧʷʪʩʪʚʠʝ, ʝʩʣʠ ʚʩʝʣʝʥʥʳʭ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. ʇʨʠ ʰʘʥʩʘʭ 1047 ʢ ʦʜʥʦʤʫ ʫ ʚʘʩ ʙʫʜʝʪ 

ʦʱʫʪʠʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʭʦʪʷ ʙʳ ʦʜʥʫ ʚʩʝʣʝʥʥʫʶ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʞʠʟʥʠ, ʝʩʣʠ ʚʳ 

ʩʜʝʣʘʝʪʝ ʠʭ 1047. ʉʜʝʣʘʡʪʝ ʠʭ ʝʱʝ ʙʦʣʴʰʝ, ʠ ʚʝʨʦʷʪʥʦʝ ʯʠʩʣʦ ʫʩʧʝʰʥʳʭ ʧʦʧʳʪʦʢ ʪʦʞʝ 

ʚʦʟʨʘʩʪʝʪ. ɺ ʣʶʙʦʡ ʪʘʢʦʡ ʚʩʝʣʝʥʥʦʡ ð ʠ ʪʦʣʴʢʦ ʚ ʥʠʭ ð ʞʠʟʥʴ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ, ʨʘʟʚʠʪʴʩʷ, 

ʧʨʠʡʪʠ ʢ ʚʦʧʨʦʩʫ çʜʣʷ ʯʝʛʦ ʤʳ ʟʜʝʩʴ?è, ʚʳʷʩʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʥʝʚʝʨʦʷʪʥʦ, ʠ ʥʘʯʘʪʴ ʧʦ ʵʪʦʤʫ 

ʧʦʚʦʜʫ ʪʨʝʚʦʞʠʪʴʩʷ. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʵʪʦ ʧʦʭʦʞʝ ʥʘ ʩʣʘʙʳʡ ʘʥʪʨʦʧʥʳʡ ʧʨʠʥʮʠʧ: ʦʯʝʚʠʜʥʦ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʝ 

ʚʩʝʣʝʥʥʳʝ, ʚ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʘ ʤʦʛʫʪ ʟʘʜʘʪʴʩʷ ʚʦʧʨʦʩʦʤ çʜʣʷ ʯʝʛʦ ʤʳ ʟʜʝʩʴ?è, ð ʵʪʦ ʪʝ 

ʚʩʝʣʝʥʥʳʝ, ʚ ʢʦʪʦʨʳʭ ʞʠʟʥʴ ʚʦʟʤʦʞʥʘ. ʆʜʥʘʢʦ, ʧʦ ʦʙʱʝʤʫ ʤʥʝʥʠʶ, ʦʜʠʥ ʵʪʦʪ ʬʘʢʪ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʨʘʟʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ. ɺʩʪʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ: ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʣʠʰʴ ʦʜʥʘ 

ʚʩʝʣʝʥʥʘʷ, ʢʘʢ ʪʘʢ ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ ʦʥʘ ʩʜʝʣʘʣʘ ʪʘʢʦʡ ʤʘʣʦʚʝʨʦʷʪʥʳʡ ʚʳʙʦʨ? ʆʜʥʘʢʦ ʚ ʢʦʥʪʝʢʩʪʝ 

ʣʘʥʜʰʘʬʪʥʦʡ ʚʩʝʣʝʥʥʦʡ ʵʪʦ ʥʝ ʚʦʧʨʦʩ. ɽʩʣʠ ʩʜʝʣʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʣʫʯʘʡʥʳʭ ʚʩʝʣʝʥʥʳʭ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʞʠʟʥʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ ʛʘʨʘʥʪʠʨʦʚʘʥʦ. ʕʪʦ ʥʝʤʥʦʛʦ ʧʦʭʦʞʝ ʥʘ 

ʣʦʪʝʨʝʶ. ʐʘʥʩ ʥʘ ʪʦ, ʯʪʦ ʤʠʩʩʠʩ ʉʤʠʪ ʠʟ ʩʦʩʝʜʥʝʛʦ ʜʦʤʘ ʚʳʠʛʨʘʝʪ ʚ ʣʦʪʝʨʝʶ ʚ ʦʜʥʦʤ ʦʪʜʝʣʴʥʦ 

ʚʟʷʪʦʤ ʚʳʧʫʩʢʝ, ʩʦʩʪʘʚʣʷʝʪ (ʪʦʯʥʝʝ, ʩʦʩʪʘʚʣʷʣʘ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʜʦ ʥʝʜʘʚʥʝʛʦ ʠʟʤʝʥʝʥʠʷ 

ʧʨʘʚʠʣ) ʦʢʦʣʦ ʦʜʥʦʛʦ ʰʘʥʩʘ ʠʟ 14 ʤʣʥ. ʆʜʥʘʢʦ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ ʠʛʨʘʶʪ ʚ ʣʦʪʝʨʝʶ, ʪʘʢ ʯʪʦ ʰʘʥʩ 

ʥʘ ʪʦ, ʯʪʦ ʢʪʦ-ʥʠʙʫʜʴ ʚʳʠʛʨʘʝʪ ʚ ʣʦʪʝʨʝʶ, ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʜʚʫʭ ʪʨʝʪʝʡ. (ɺ 

ʪʨʝʪʠ ʩʣʫʯʘʝʚ ʥʝ ʚʳʠʛʨʳʚʘʝʪ ʥʠʢʪʦ, ʠ ʧʨʠʟ ʧʝʨʝʭʦʜʠʪ ʥʘ ʩʣʝʜʫʶʱʠʡ ʨʦʟʳʛʨʳʰ ʠ ʜʦʙʘʚʣʷʝʪʩʷ ʢ 

ʦʙʱʝʡ ʩʫʤʤʝ.) 

ɺ ʣʘʥʜʰʘʬʪʥʦʡ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ ʞʠʟʥʴ ʚʳʠʛʨʳʚʘʝʪ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʣʦʪʝʨʝʶ, ʩʢʫʧʠʚ ʚʩʝ 

ʙʠʣʝʪʠʢʠ. 

ʊʝʭʥʠʯʝʩʢʠ ʣʘʥʜʰʘʬʪʥʘʷ ʚʩʝʣʝʥʥʘʷ ð ʵʪʦ ʚʘʨʠʘʥʪ ʠʥʬʣʷʮʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, ʧʨʝʜʩʢʘʟʘʥʥʳʡ 

ʪʝʦʨʠʝʡ ʩʪʨʫʥ. ʊʝʦʨʠʷ ʩʪʨʫʥ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʧʳʪʢʘ ʦʙʲʝʜʠʥʠʪʴ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩ 

ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʦʡ, ʟʘʤʝʥʠʚ ʪʦʯʝʯʥʳʝ ʯʘʩʪʠʮʳ ʥʘ ʢʨʦʭʦʪʥʳʝ ʤʥʦʛʦʤʝʨʥʳʝ çʩʪʨʫʥʳè. ɿʜʝʩʴ ʥʝ 

ʤʝʩʪʦ ʚʜʘʚʘʪʴʩʷ ʚ ʜʝʪʘʣʠ, ʥʦ ʫ ʵʪʦʡ ʪʝʦʨʠʠ ʝʩʪʴ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ: ʩʫʱʝʩʪʚʫʝʪ ʦʢʦʣʦ 

10500 ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʝʦʨʠʶ ʩʪʨʫʥ. ʅʝʢʦʪʦʨʳʝ ʝʝ ʚʘʨʠʘʥʪʳ ʜʘʶʪ 

ʟʥʘʯʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʥʩʪʘʥʪ, ʙʣʠʟʢʠʝ ʢ ʠʭ ʟʥʘʯʝʥʠʷʤ ʚ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ; ʙʦʣʴʰʠʥʩʪʚʦ 

ʥʝ ʜʘʝʪ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ. ɽʩʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʣ ʢʘʢʦʡ-ʪʦ ʚʦʣʰʝʙʥʳʡ ʩʧʦʩʦʙ ʚʳʜʝʣʠʪʴ ʦʜʠʥ 
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ʢʦʥʢʨʝʪʥʳʡ ʚʘʨʠʘʥʪ ʪʝʦʨʠʠ ʩʪʨʫʥ, ʤʳ ʤʦʛʣʠ ʙʳ ʧʨʝʜʩʢʘʟʘʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ, ʥʦ ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝʪ ʧʨʠʯʠʥ ʧʨʝʜʧʦʯʝʩʪʴ ʢʘʢʦʡ-ʪʦ ʦʜʠʥ ʚʘʨʠʘʥʪ ʜʨʫʛʦʤʫ. 

ʄʫʣʴʪʠʚʩʝʣʝʥʥʘʷ ʪʝʦʨʠʠ ʩʪʨʫʥ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ ʚʩʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʫ ʟʘ 

ʜʨʫʛʦʡ, ð ʚ ʯʝʤ-ʪʦ ʵʪʦ ʥʘʧʦʤʠʥʘʝʪ ʩʝʨʠʡʥʫʶ ʤʦʥʦʛʘʤʠʶ. ɽʩʣʠ ʪʝʦʨʝʪʠʢ ʜʦʩʪʘʪʦʯʥʦ ʫʩʝʨʜʥʦ 

ʜʝʣʘʝʪ ʧʘʩʩʳ ʨʫʢʘʤʠ, ʢʚʘʥʪʦʚʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʦʪʜʝʣʴʥʳʝ ʧʝʨʝʭʦʜʳ ʦʪ 

ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʪʝʦʨʠʠ ʩʪʨʫʥ ʢ ʜʨʫʛʦʤʫ, ʪʘʢ ʯʪʦ ʥʘʰʘ ʝʜʠʥʩʪʚʝʥʥʘʷ ɺʩʝʣʝʥʥʘʷ ʙʫʜʝʪ ʙʨʝʩʪʠ, ʢʘʢ 

ʧʴʷʥʘʷ, ʩʢʚʦʟʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʨʫʥʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʩʝʣʝʥʥʳʭ. ʂʦʥʩʪʘʥʪʳ ʙʣʠʟʢʠ ʢ ʥʘʰʠʤ, 

ʟʥʘʯʠʪ, ʞʠʟʥʴ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ. ɺʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʵʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ ʤʦʛʫʪ ʪʘʢʞʝ 

ʧʦʨʦʞʜʘʪʴ ʦʯʝʥʴ ʜʦʣʛʦʞʠʚʫʱʠʝ ʚʩʝʣʝʥʥʳʝ, ʯʝʨʪʳ ʢʦʪʦʨʳʭ ʥʘʧʦʤʠʥʘʶʪ ʯʝʨʥʳʝ ʜʳʨʳ. ʊʘʢ ʯʪʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʟʤʝʥʷʶʱʘʷʩʷ ʚʩʝʣʝʥʥʘʷ ʩʢʣʦʥʥʘ ʜʝʨʞʘʪʴʩʷ ʚʙʣʠʟʠ ʠʥʪʝʨʝʩʥʳʭ ʤʝʩʪ ð ʪʘʤ 

ʞʝ, ʛʜʝ ʜʝʨʞʘʪʩʷ ʧʦʜʦʙʥʳʝ ʥʘʤ ʩʫʱʝʩʪʚʘ. 

ʕʪʦ ʧʦʜʥʠʤʘʝʪ ʙʦʣʝʝ ʪʦʥʢʠʡ ʚʦʧʨʦʩ. ʇʦʯʝʤʫ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʞʠʟʥʠ ʠ ʜʦʣʛʦʝ 

ʚʨʝʤʷʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʚʷʟʘʥʳ? ʃʠ ʉʤʦʣʠʥ ʧʨʝʜʣʦʞʠʣ ʦʪʚʝʪ ʜʣʷ ʠʥʬʣʷʮʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ: ʥʦʚʳʝ 

ʚʩʝʣʝʥʥʳʝ, ʦʪʧʦʯʢʦʚʘʚʰʠʝʩʷ ʦʪ ʩʪʘʨʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ʯʝʨʥʳʭ ʜʳʨ, ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʫʪʝʤ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ, ʧʨʠʭʦʜʷ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʪʝʤ ʩʦʯʝʪʘʥʠʷʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʥʩʪʘʥʪ, 

ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʜʝʣʘʶʪ ʞʠʟʥʴ ʚʦʟʤʦʞʥʦʡ, ʥʦ ʠ ʜʘʶʪ ʝʡ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʟʘʧʫʩʪʠʪʴ 

ʧʨʦʮʝʩʩ ʠ ʫʩʣʦʞʥʠʪʴʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ. ʏʫʜʥʘʷ ʠʜʝʷ, ʥʦ ʥʝʷʩʥʦ, ʢʘʢ ʜʚʝ ʚʩʝʣʝʥʥʳʝ ʤʦʛʫʪ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦʙʳ ʤʝʭʘʥʠʟʤ ʜʘʨʚʠʥʦʚʩʢʦʛʦ ʦʪʙʦʨʘ ʟʘʨʘʙʦʪʘʣ. 

ʃʘʥʜʰʘʬʪʥʘʷ ʤʫʣʴʪʠʚʩʝʣʝʥʥʘʷ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ, ʥʦ, ʧʦ 

ʩʣʦʚʘʤ ʃʴʶʠʩʘ ʂʵʨʨʦʣʣʘ, ʵʪʦ çʤʘʢʩʠʤʘ ʧʦʪʨʷʩʘʶʱʘʷ, ʥʦ ʙʘʥʘʣʴʥʘʷè. ʊʘʢ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʯʪʦ 

ʫʛʦʜʥʦ. ʄʝʪʘʣʣʦʠʜʥʳʡ ʢʠʙʝʨʦʨʛʘʥʠʟʤ ʩ ʩʝʤʴʶ ʱʫʧʘʣʴʮʘʤʠ, ʞʠʚʫʱʠʡ ʚʦ ʚʩʝʣʝʥʥʦʡ ʩ 

ʩʦʚʝʨʰʝʥʥʦ ʠʥʳʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʢʦʥʩʪʘʥʪʘʤʠ, ʤʦʛ ʙʳ ʚʳʜʚʠʥʫʪʴ ʚ ʪʦʯʥʦʩʪʠ ʵʪʦʪ ʞʝ 

ʘʨʛʫʤʝʥʪ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʝʛʦʚʩʝʣʝʥʥʘʷ ʩʫʱʝʩʪʚʫʝʪ ʠ ʩʘʤʳʤ ʪʦʯʥʳʤ ʦʙʨʘʟʦʤ ʥʘʩʪʨʦʝʥʘ ʥʘ 

ʤʝʪʘʣʣʦʠʜʥʫʶ ʞʠʟʥʴ. ɽʩʣʠ ʪʝʦʨʠʷ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʢ ʤʦʞʥʦ ʝʝ 

ʧʨʦʚʝʨʠʪʴ? ʄʦʞʥʦ ʣʠ ʩʯʠʪʘʪʴ ʝʝ ʥʘʫʯʥʦʡ? 

ɼʞʦʨʜʞ ʕʣʣʠʩ ʜʦʣʛʦʝ ʚʨʝʤʷ ʙʳʣ ʩʢʝʧʪʠʯʝʩʢʠ ʥʘʩʪʨʦʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ. 

ɻʦʚʦʨʷ ʦʙ ʠʥʬʣʷʮʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, ʥʦ ʜʦʙʘʚʣʷʷ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʪʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʦʩʪʘʣʴʥʳʤ ʝʝ 

ʪʠʧʘʤ, ʦʥ ʧʠʩʘʣ: 

çʉʚʠʜʝʪʝʣʴʩʪʚʘ ʚ ʧʦʣʴʟʫ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ ʥʝʫʙʝʜʠʪʝʣʴʥʳ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ð 

ʯʨʝʟʚʳʯʘʡʥʘʷ ʛʠʙʢʦʩʪʴ ʵʪʦʡ ʛʠʧʦʪʝʟʳé ʪʘʢ ʯʪʦ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʛʨʦʤʘʜʥʦʛʦ ð 

ʚʦʟʤʦʞʥʦ, ʜʘʞʝ ʙʝʩʢʦʥʝʯʥʦʛʦ ð ʯʠʩʣʘ ʥʝʥʘʙʣʶʜʘʝʤʳʭ ʩʫʱʥʦʩʪʝʡ ʜʣʷ ʪʦʛʦ ʪʦʣʴʢʦ, ʯʪʦʙʳ 

ʦʙʲʷʩʥʠʪʴ ʚʩʝʛʦ ʦʜʥʫ ʩʫʱʝʩʪʚʫʶʱʫʶ ʚʩʝʣʝʥʥʫʶ. ʕʪʘ ʛʠʧʦʪʝʟʘ ʝʜʚʘ ʣʠ ʦʪʚʝʯʘʝʪ ʢʨʠʪʝʨʠʶ 

ʘʥʛʣʠʡʩʢʦʛʦ ʬʠʣʦʩʦʬʘ XIV ʚʝʢʘ ʋʠʣʴʷʤʘ ʆʢʢʘʤʘ ʦ ʪʦʤ, ʯʪʦ ñʥʝ ʩʣʝʜʫʝʪ ʫʤʥʦʞʘʪʴ ʯʠʩʣʦ 

ʩʫʱʥʦʩʪʝʡ ʩʚʝʨʭ ʥʝʦʙʭʦʜʠʤʦʛʦòè. 

ɿʘʢʦʥʯʠʣ ʦʥ, ʧʨʘʚʜʘ, ʥʘ ʙʦʣʝʝ ʧʦʟʠʪʠʚʥʦʡ ʥʦʪʝ: çʅʝʪ ʥʠʯʝʛʦ ʧʣʦʭʦʛʦ ʚ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʬʠʣʦʩʦʬʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʷʭ, ʢʦʪʦʨʳʤʠ ʠ ʷʚʣʷʶʪʩʷ ʛʠʧʦʪʝʟʳ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ. ʅʦ ʥʘʤ ʩʣʝʜʫʝʪ 

ʥʘʟʳʚʘʪʴ ʠʭ ʪʝʤ, ʯʝʤ ʦʥʠ ʷʚʣʷʶʪʩʷè. 

*** 
ʂʚʘʥʪʦʚʘʷ ʤʫʣʴʪʠʚʩʝʣʝʥʥʘʷ ʧʦʷʚʠʣʘʩʴ ʨʘʥʴʰʝ ʜʨʫʛʠʭ, ʠ ʚʠʥʦʚʘʪ ʚ ʵʪʦʤ ʕʨʚʠʥ ʐʨʸʜʠʥʛʝʨ. 

ʂʦʪ, ʧʦʤʥʠʪʝ? ʅʫ, ʟʥʘʝʪʝ, ʪʦʪ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʞʠʚ ʠ ʤʝʨʪʚ ð ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʳ ʥʝ 

ʧʦʩʤʦʪʨʠʪʝ, ʢʘʢ ʦʥ ʪʘʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʘʣʴʥʳʭ ʤʫʣʴʪʠʚʩʝʣʝʥʥʳʭ, ʨʘʟʥʳʝ ʤʠʨʳ ʢʚʘʥʪʦʚʦʡ 

ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ ʩʦʩʫʱʝʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʜʘʞʝ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ 

ʚʨʝʤʷ. ʇʠʩʘʪʝʣʠ-ʬʘʥʪʘʩʪʳ ʦʙʦʞʘʶʪ ʵʪʦʪ ʩʶʞʝʪ. 

ʅʝʟʘʚʠʩʠʤʦʝ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʢʚʘʥʪʦʚʳʝ ʩʦʩʪʦʷʥʠʷ 

ʤʦʛʫʪ ʧʝʨʝʢʨʳʚʘʪʴʩʷ, ʪʦ ʝʩʪʴ ʩʢʣʘʜʳʚʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʯʪʦ-ʪʦ 

ʧʦʭʦʞʝʝ ʜʝʣʘʶʪ, ʢ ʧʨʠʤʝʨʫ, ʚʦʣʥʳ ʥʘ ʚʦʜʝ: ʝʩʣʠ ʧʫʪʠ ʜʚʫʭ ʛʨʫʧʧ ʚʦʣʥ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʠʭ ʧʠʢʠ 

ʩʢʣʘʜʳʚʘʶʪʩʷ, ʦʙʨʘʟʫʷ ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʠʢʠ, ʘ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʧʠʢʘ ʥʘ ʚʧʘʜʠʥʫ ʦʥʠ ʚʟʘʠʤʥʦ 

ʣʠʢʚʠʜʠʨʫʶʪʩʷ. ʆʜʥʘʢʦ ʚ ʢʚʘʥʪʦʚʦʤ ʮʘʨʩʪʚʝ ʵʪʦʪ ʵʬʬʝʢʪ ʟʘʭʦʜʠʪ ʛʦʨʘʟʜʦ ʜʘʣʴʰʝ. ʂ ʧʨʠʤʝʨʫ, 

ʯʘʩʪʠʮʘ ʤʦʞʝʪ ʚʨʘʱʘʪʴʩʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʠʣʠ ʧʨʦʪʠʚ (ʟʜʝʩʴ ʷ ʫʧʨʦʱʘʶ, ʥʦ ʠʜʝʶ ʚʳ ʧʦʥʷʣʠ). 

ʂʦʛʜʘ ʵʪʠ ʩʦʩʪʦʷʥʠʷ ʥʘʢʣʘʜʳʚʘʶʪʩʷ, ʦʥʠ ʥʝ ʥʝʡʪʨʘʣʠʟʫʶʪʩʷ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʚʳ ʧʦʣʫʯʘʝʪʝ 

ʯʘʩʪʠʮʫ, ʢʦʪʦʨʘʷ ʚʨʘʱʘʝʪʩʷ ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ɽʩʣʠ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʤ ʠʟ ʪʘʢʠʭ ʦʙʲʝʜʠʥʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʚʳ 

ʧʨʦʚʦʜʠʪʝ ʠʟʤʝʨʝʥʠʝ, ʧʨʦʠʩʭʦʜʠʪ ʥʝʯʪʦ ʟʘʤʝʯʘʪʝʣʴʥʦʝ. ɺʳ ʧʦʣʫʯʘʝʪʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʪʚʝʪ. ʋ 

ʧʠʦʥʝʨʦʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʵʪʦ ʚʳʟʳʚʘʣʦ ʛʦʨʷʯʠʝ ʩʧʦʨʳ; ʩʧʦʨʳ ʵʪʠ ʨʘʟʨʝʰʠʣʠʩʴ ʥʘ 
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ʢʦʥʬʝʨʝʥʮʠʠ ʚ ɼʘʥʠʠ, ʛʜʝ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ ʩʦʛʣʘʩʠʣʠʩʴ ʩʯʠʪʘʪʴ, ʯʪʦ ʘʢʪ ʥʘʙʣʶʜʝʥʠʷ 

ʩʠʩʪʝʤʳ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʟʘʩʪʘʚʣʷʝʪ ʝʝ ʩʦʩʪʦʷʥʠʝ çʢʦʣʣʘʧʩʠʨʦʚʘʪʴè (ʩʭʣʦʧʳʚʘʪʴʩʷ) ʚ ʦʜʥʫ ʠʣʠ 

ʜʨʫʛʫʶ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʢʦʤʧʦʥʝʥʪ. ʕʪʦ ʪʦʣʢʦʚʘʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʢʦʧʝʥʛʘʛʝʥʩʢʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ. 

ʐʨʸʜʠʥʛʝʨʘ ʵʪʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʦ ʢʦʥʮʘ ʥʝ ʫʙʝʜʠʣʘ, ʠ ʦʥ ʧʨʠʜʫʤʘʣ ʤʳʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʧʦʯʝʤʫ. ʇʦʩʘʜʠʪʝ ʢʦʪʘ ʚ ʥʝʧʨʦʥʠʮʘʝʤʳʡ ʷʱʠʢ ʠ ʪʫʜʘ ʞʝ ʧʦʤʝʩʪʠʪʝ 

ʢʘʢʦʡ-ʥʠʙʫʜʴ ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʘʪʦʤ, ʘʤʧʫʣʫ ʷʜʦʚʠʪʦʛʦ ʛʘʟʘ ʠ ʤʦʣʦʪʦʢ. ʋʩʪʨʦʡʪʝ ʪʘʢ, ʯʪʦʙʳ ʚ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʘʪʦʤ ʨʘʩʧʘʜʝʪʩʷ, ʠʩʧʫʩʪʠʚ ʧʨʠ ʵʪʦʤ ʯʘʩʪʠʮʫ, ʤʦʣʦʪʦʢ ʨʘʟʦʙʴʝʪ ʘʤʧʫʣʫ ʠ ʛʘʟ ʫʙʴʝʪ 

ʢʦʪʘ. ɿʘʢʨʦʡʪʝ ʷʱʠʢ ʠ ʧʦʜʦʞʜʠʪʝ. 

ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʟʘʜʘʡʪʝ ʚʦʧʨʦʩ: ʢʦʪ ʚ ʷʱʠʢʝ ʞʠʚ ʠʣʠ ʤʝʨʪʚ? 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ (ʪʦ ʝʩʪʴ ʥʝʢʚʘʥʪʦʚʦʡ) ʬʠʟʠʢʝ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʤ ʠʟ ʵʪʠʭ ʜʚʫʭ ʩʦʩʪʦʷʥʠʡ, 

ʥʦ ʚʳ ʥʠʢʘʢ ʥʝ ʤʦʞʝʪʝ ʦʧʨʝʜʝʣʠʪʴ, ʚ ʢʘʢʦʤ ʠʤʝʥʥʦ, ʧʦʢʘ ʥʝ ʦʪʢʨʦʝʪʝ ʷʱʠʢ. ɺ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʝ 

ʩʦʩʪʦʷʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʘʪʦʤʘ ʝʩʪʴ ʩʫʧʝʨʧʦʟʠʮʠʷ ʩʦʩʪʦʷʥʠʡ çʨʘʩʧʘʣʩʷè ʠ çʥʝ ʨʘʩʧʘʣʩʷè, ʠ ʦʥʦ 

ʦʩʪʘʝʪʩʷ ʪʘʢʦʚʳʤ, ʧʦʢʘ ʚʳ ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʥʝ ʧʨʦʥʘʙʣʶʜʘʝʪʝ, ʦʪʢʨʳʚ ʷʱʠʢ. ʊʦʛʜʘ ʩʦʩʪʦʷʥʠʝ ʘʪʦʤʘ 

ʤʛʥʦʚʝʥʥʦ ʢʦʣʣʘʧʩʠʨʫʝʪ ʚ ʦʜʥʦ ʠʟ ʜʚʫʭ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʐʨʸʜʠʥʛʝʨ ʫʢʘʟʳʚʘʣ, ʯʪʦ ʚ ʵʪʦʡ 

ʩʠʪʫʘʮʠʠ ʪʝ ʞʝ ʨʘʩʩʫʞʜʝʥʠʷ ʧʨʠʤʝʥʠʤʳ ʠ ʢ ʢʦʪʫ, ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʛʨʦʤʘʜʥʫʶ 

ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʚʘʥʪʦʚʳʭ ʯʘʩʪʠʮ. ɹʣʘʛʦʜʘʨʷ ʫʩʪʨʦʡʩʪʚʫ ʚ ʷʱʠʢʝ ʢʦʪ ʦʩʪʘʝʪʩʷ ʚ 

ʞʠʚʳʭ, ʝʩʣʠ ʘʪʦʤ ʥʝ ʨʘʩʧʘʜʘʝʪʩʷ, ʠ ʫʤʠʨʘʝʪ, ʝʩʣʠ ʨʘʩʧʘʜʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʢʦʪ ʜʦʣʞʝʥ ʙʳʪʴ ʞʠʚ ʠ 

ʤʝʨʪʚ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷé ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʚʳ ʦʪʢʨʦʝʪʝ ʷʱʠʢ, ʚʳʟʚʘʚ ʪʝʤ ʩʘʤʳʤ 

ʢʦʣʣʘʧʩ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ ʢʦʪʘ, ʠ ʚʳʷʩʥʠʪʝ, ʯʝʤ ʜʝʣʦ ʢʦʥʯʠʣʦʩʴ. 

ɺ 1957 ʛʦʜʫ ʍʴʶ ʕʚʝʨʝʪʪ ʧʨʠʤʝʥʠʣ ʘʥʘʣʦʛʠʯʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ ʢ ɺʩʝʣʝʥʥʦʡ ʚ ʮʝʣʦʤ; ʦʥ 

ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʵʪʦ ʤʦʛʣʦ ʙʳ ʦʙʲʷʩʥʠʪʴ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʢʦʣʣʘʧʩ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ. ʇʦʟʞʝ 

ɹʨʶʩ ɼʝɺʠʪʪ ʥʘʟʚʘʣ ʛʠʧʦʪʝʟʫ ʕʚʝʨʝʪʪʘ ʤʥʦʛʦʤʠʨʦʚʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. ʅʘ 

ʧʨʠʤʝʨʝ ʢʦʪʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʘʤʘ ɺʩʝʣʝʥʥʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʚʩʝʭ ʝʝ 

ʚʦʟʤʦʞʥʳʭ ʢʚʘʥʪʦʚʳʭ ʩʦʩʪʦʷʥʠʡ. ʆʜʥʘʢʦ ʥʘ ʵʪʦʪ ʨʘʟ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʧʦʩʦʙʘ ʦʪʢʨʳʪʴ ʷʱʠʢ, 

ʧʦʩʢʦʣʴʢʫ ʚʥʝ ɺʩʝʣʝʥʥʦʡ ʥʠʯʝʛʦ ʥʝʪ ʠ ʥʠʯʪʦ ʥʝ ʤʦʞʝʪ ʟʘʩʪʘʚʠʪʴ ʢʚʘʥʪʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ɺʩʝʣʝʥʥʦʡ 

ʩʭʣʦʧʥʫʪʴʩʷ. ʃʶʙʦʡ ʚʥʫʪʨʝʥʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ ð ʵʪʦ ʯʘʩʪʴ ʦʜʥʦʛʦ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʩʦʩʪʦʷʥʠʡ 

ʠ ʧʦʪʦʤʫ ʚʠʜʠʪ ʣʠʰʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʯʘʩʪʴ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ ɺʩʝʣʝʥʥʦʡ. ɾʠʚʦʡ ʢʦʪ ʚʠʜʠʪ 

ʥʝʨʘʩʧʘʚʰʠʡʩʷ ʘʪʦʤ, ʪʦʛʜʘ ʢʘʢ ʧʘʨʘʣʣʝʣʴʥʳʡ ʤʝʨʪʚʳʡ ʢʦʪé ʍʤʤ, ʜʘʡʪʝ ʤʥʝ ʝʱʝ ʥʝʤʥʦʛʦ 

ʧʦʜʫʤʘʪʴ. 

ʂʦʨʦʯʝ ʛʦʚʦʨʷ, ʢʘʞʜʳʡ ʧʘʨʘʣʣʝʣʴʥʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ʚʠʜʠʪ ʩʝʙʷ ʞʠʚʫʱʠʤ ʣʠʰʴ ʚ ʦʜʥʦʤ ʠʟ 

ʛʨʦʤʘʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʤʠʨʦʚ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʦ ʚ ʨʘʟʥʳʭ 

ʩʦʩʪʦʷʥʠʷʭ. ʕʚʝʨʝʪʪ ʩʲʝʟʜʠʣ ʚ ʂʦʧʝʥʛʘʛʝʥ ʢ ʅʠʣʴʩʫ ɹʦʨʫ, ʯʪʦʙʳ ʨʘʩʩʢʘʟʘʪʴ ʝʤʫ ʦʙ ʵʪʦʡ ʠʜʝʝ, ʥʦ 

ɹʦʨʘ ʚʦʟʤʫʪʠʣʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʦʣʥʦʚʘʷ ʬʫʥʢʮʠʷ ɺʩʝʣʝʥʥʦʡ ʥʝ ʩʭʣʦʧʳʚʘʝʪʩʷ ʠ ʥʝ 

ʤʦʞʝʪ ʩʭʣʦʧʥʫʪʴʩʷ. ɹʦʨ ʠ ʝʛʦ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʠ ʨʝʰʠʣʠ, ʯʪʦ ʕʚʝʨʝʪʪ ʥʠʯʝʛʦ ʥʝ ʧʦʥʠʤʘʝʪ ʚ 

ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ, ʠ ʩʢʘʟʘʣʠ ʝʤʫ ʦʙ ʵʪʦʤ ʚ ʚʝʩʴʤʘ ʥʝʢʦʤʧʣʠʤʝʥʪʘʨʥʦʤ ʪʦʥʝ. ʕʚʝʨʝʪʪ ʛʦʚʦʨʠʣ, 

ʯʪʦ ʝʛʦ ʚʠʟʠʪ ʙʳʣ çʦʙʨʝʯʝʥ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘè. 

ʉʘʤʘ ʧʦ ʩʝʙʝ ʵʪʘ ʠʜʝʷ ʦʯʝʥʴ ʟʘʥʷʪʥʘ, ʭʦʪʷ ʝʝ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʪʨʦʛʦ. 

ɽʡ ʦʪʥʶʜʴ ʥʝ ʧʦʤʦʛʘʝʪ ʪʦ, ʯʪʦ ʦ ʤʥʦʛʦʤʠʨʦʚʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʯʘʩʪʦ ʨʘʩʩʢʘʟʳʚʘʶʪ ʚ ʪʝʨʤʠʥʘʭ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʥʘʧʨʘʩʥʦʡ ʧʦʧʳʪʢʝ ʩʜʝʣʘʪʴ ʵʪʫ ʛʠʧʦʪʝʟʫ ʙʦʣʝʝ ʧʦʥʷʪʥʦʡ. ɺ ʪʦʡ 

ʢʦʤʧʦʥʝʥʪʝ ɺʩʝʣʝʥʥʦʡ, ʢʦʪʦʨʫʶ ʥʘʙʣʶʜʘʝʤ ʤʳ ʩ ʚʘʤʠ, ɻʠʪʣʝʨ ʧʨʦʠʛʨʘʣ ɺʪʦʨʫʶ ʤʠʨʦʚʫʶ 

ʚʦʡʥʫ. ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʘʷ ʧʘʨʘʣʣʝʣʴʥʘʷ ɺʩʝʣʝʥʥʘʷ, ʚ ʢʦʪʦʨʦʡ ʦʥ (ʥʫ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʡ ɻʠʪʣʝʨ, ʭʦʪʷ ʥʠʢʪʦ ʦʙ ʵʪʦʤ ʥʝ ʛʦʚʦʨʠʪ) ʚʳʠʛʨʘʣ ʚʦʡʥʫ (ʥʫ, ʚʦʦʙʱʝ-ʪʦ 

ʜʨʫʛʫʶ ʚʦʡʥʫé), ʠ ʪʝ ʚʘʨʠʘʥʪʳ ʚʘʩ ʠ ʤʝʥʷ ʞʠʚʫʪ ʚ ʪʦʡ ʢʦʤʧʦʥʝʥʪʝ ʠ ʚʠʜʷʪ ʚʦʢʨʫʛ ʠʤʝʥʥʦ ʝʝ. 

ʀʣʠ, ʤʦʞʝʪ ʙʳʪʴ, ʤʳ ʧʦʛʠʙʣʠ ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ, ʠʣʠ ʚʦʦʙʱʝ ʥʝ ʨʦʜʠʣʠʩʴé ʂʪʦ ʟʥʘʝʪ? 

ʄʥʦʛʠʝ ʬʠʟʠʢʠ ʥʘʩʪʘʠʚʘʶʪ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʪʘʢʘʷ ʠ ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʵʪʦ ʜʦʢʘʟʘʪʴ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʦʥʠ ʨʘʩʩʢʘʟʳʚʘʶʪ ʚʘʤ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʵʣʝʢʪʨʦʥʘʤʠ. ʀʣʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, 

ʩ ʤʦʣʝʢʫʣʘʤʠ. ʅʦ ʮʝʣʴʶ ʐʨʸʜʠʥʛʝʨʘ ʙʳʣʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʢʦʪ ð ʵʪʦ ʥʝ ʵʣʝʢʪʨʦʥ. ʂʦʪ ʢʘʢ 

ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʧʦʠʩʪʠʥʝ ʛʠʛʘʥʪʩʢʦʛʦ ʯʠʩʣʘ ʢʚʘʥʪʦʚʳʭ ʯʘʩʪʠʮ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʦʜʥʦʡ ʯʘʩʪʠʮʝ, ʠʣʠ ʥʘ ʜʝʩʷʪʢʝ ʯʘʩʪʠʮ, ʠʣʠ ʜʘʞʝ ʥʘ ʤʠʣʣʠʘʨʜʝ ʥʠʯʝʛʦ ʥʝ 

ʨʘʩʩʢʘʞʫʪ ʥʘʤ ʧʨʦ ʢʦʪʘ. ʀʣʠ ʧʨʦ ɺʩʝʣʝʥʥʫʶ. 

ʂʦʪ ʐʨʸʜʠʥʛʝʨʘ ʧʨʠʦʙʨʝʣ ʥʝʤʘʣʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʬʠʟʠʢʦʚ ʠ ʬʠʣʦʩʦʬʦʚ ʠ ʧʦʨʦʜʠʣ 

ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʩʪʘʚʷʪʩʷ ʚʩʝʚʦʟʤʦʞʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʦʧʨʦʩʳ. ʇʦʯʝʤʫ ʥʝ ʧʦʤʝʩʪʠʪʴ ʚ ʷʱʠʢ, ʧʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʢʘʤʝʨʫ ʠ ʥʝ ʩʥʷʪʴ ʧʨʦʠʩʭʦʜʷʱʝʝ, 

ʘ ʧʦʟʞʝ ʥʝ ʧʨʦʩʤʦʪʨʝʪʴ ʟʘʧʠʩʴ? ʅʦ ʥʝʪ, ʥʠʯʝʛʦ ʥʝ ʧʦʣʫʯʠʪʩʷ: ʧʦʢʘ ʷʱʠʢ ʥʝ ʦʪʢʨʳʪ, ʢʘʤʝʨʘ ʙʫʜʝʪ 
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ʚ ʩʫʧʝʨʧʦʟʠʮʠʠ ʩʦʩʪʦʷʥʠʡ çʩʥʷʪ ʤʝʨʪʚʳʡ ʢʦʪè ʠ çʩʥʷʪ ʞʠʚʦʡ ʢʦʪè. ʄʦʞʝʪ ʣʠ ʢʦʪ ʥʘʙʣʶʜʘʪʴ 

ʩʦʙʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ? ɼʘ, ʝʩʣʠ ʦʥ ʞʠʚ, ʠ ʥʝʪ, ʝʩʣʠ ʤʝʨʪʚ, ʥʦ ʚʥʝʰʥʝʤʫ ʥʘʙʣʶʜʘʪʝʣʶ ʚʩʝ ʨʘʚʥʦ 

ʧʨʠʜʝʪʩʷ ʞʜʘʪʴ ʦʪʢʨʳʪʠʷ ʷʱʠʢʘ. ɼʘʡʪʝ ʞʠʚʦʪʥʦʤʫ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ ð ʥʝʪ, ʵʪʦ ʫʞʝ ʛʣʫʧʦ, ʢ 

ʪʦʤʫ ʞʝ ʟʜʝʩʴ ʪʦʞʝ ʙʫʜʝʪ ʩʫʧʝʨʧʦʟʠʮʠʷ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʷʱʠʢ-ʪʦ ʥʝʧʨʦʥʠʮʘʝʤʳʡ. ʆʥ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʧʨʦʥʠʮʘʝʤʳʤ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʳ ʩʤʦʞʝʪʝ ʫʟʥʘʪʴ ʦ ʩʦʩʪʦʷʥʠʠ 

ʢʦʪʘ, ʥʝ ʟʘʛʣʷʜʳʚʘʷ ʚʥʫʪʨʴ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝʧʨʦʥʠʮʘʝʤʳʭ ʷʱʠʢʦʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʀʤʝʝʪ ʣʠ ʩʤʳʩʣ ʤʳʩʣʝʥʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʬʠʛʫʨʠʨʫʶʪ ʥʝʚʦʟʤʦʞʥʳʝ ʚʝʱʠ? ʇʨʝʜʧʦʣʦʞʠʤ, ʤʳ ʟʘʤʝʥʠʤ ʵʪʦʪ 

ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʘʪʦʤ ʘʪʦʤʥʦʡ ʙʦʤʙʦʡ, ʢʦʪʦʨʘʷ ʣʠʙʦ ʚʟʦʨʚʝʪʩʷ, ʣʠʙʦ ʥʝʪ. ʉʦʛʣʘʩʥʦ ʫʞʝ ʟʥʘʢʦʤʳʤ 

ʨʘʩʩʫʞʜʝʥʠʷʤ, ʧʦʢʘ ʤʳ ʥʝ ʦʪʢʨʦʝʤ ʷʱʠʢ, ʤʳ ʥʝ ʫʟʥʘʝʤ, ʩʜʝʣʘʣʘ ʦʥʘ ʵʪʦ ʠʣʠ ʥʝʪ. ɺʦʝʥʥʳʝ ʚʩʝ 

ʦʪʜʘʣʠ ʙʳ ʟʘ ʷʱʠʯʝʢ, ʩʧʦʩʦʙʥʳʡ ʩʦʭʨʘʥʠʪʴ ʧʨʝʞʥʠʡ ʚʠʜ, ʢʦʛʜʘ ʫ ʥʝʛʦ ʚʥʫʪʨʠ ʚʟʨʳʚʘʝʪʩʷ 

ʷʜʝʨʥʳʡ ʙʦʝʧʨʠʧʘʩ. 

ʅʝʢʦʪʦʨʳʝ ʠʜʫʪ ʝʱʝ ʜʘʣʴʰʝ, ʫʪʚʝʨʞʜʘʷ, ʯʪʦ ʚ ʥʘʙʣʶʜʘʪʝʣʠ ʛʦʜʠʪʩʷ ʪʦʣʴʢʦ ʯʝʣʦʚʝʢ (ʠʣʠ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʨʘʟʫʤʥʦʝ ʩʫʱʝʩʪʚʦ) ð ʜʘ, ʩ ʵʪʠʤ ʫ ʢʦʰʘʯʴʠʭ ʥʝ ʦʯʝʥʴ. ʅʝʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ, 

ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʧʦʪʦʤʫ ʠ ʧʦʨʦʜʠʣʘ ʥʘʩ, ʯʪʦ ʤʳ ʤʦʞʝʤ ʠʛʨʘʪʴ ʨʦʣʴ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʟʘʩʪʘʚʣʷʷ 

ʚʦʣʥʦʚʳʝ ʬʫʥʢʮʠʠ ʩʭʣʦʧʳʚʘʪʴʩʷ ʠ ʧʦʨʦʞʜʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ɺʩʝʣʝʥʥʫʶ. ʄʳ ʟʜʝʩʴ, ʧʦʪʦʤʫ ʯʪʦ 

ʤʳ ʟʜʝʩʴ. 

*** 
ʕʪʘ ʟʘʤʝʯʘʪʝʣʴʥʘʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʮʝʧʦʯʢʘ ʧʦʜʥʠʤʘʝʪ ʚʘʞʥʦʩʪʴ ʨʦʜʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʥʘ ʥʝʜʦʩʷʛʘʝʤʫʶ ʚʳʩʦʪʫ, ʥʦ ʠʛʥʦʨʠʨʫʝʪ ʪʫ ʦʩʦʙʝʥʥʦʩʪʴ, ʠʟ-ʟʘ ʢʦʪʦʨʦʡ ɹʦʨ ʥʝ ʧʨʠʥʷʣ ʪʝʦʨʠʶ 

ʕʚʝʨʝʪʪʘ: ʚ ʤʥʦʛʦʤʠʨʦʚʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʦʣʥʦʚʘʷ ʬʫʥʢʮʠʷ ɺʩʝʣʝʥʥʦʡ ʥʝ ʢʦʣʣʘʧʩʠʨʫʝʪ. ʆʥʘ 

ʦʪʢʨʦʚʝʥʥʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʠʥʮʠʧʫ ʂʦʧʝʨʥʠʢʘ ʠ ʦʪʜʘʝʪ ʛʦʨʜʳʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʫʧʫʩʢʘʝʪ ʠʟ 

ʚʠʜʫ ʦʜʠʥ ʤʦʤʝʥʪ: ʟʘʛʘʜʢʘ ʐʨʸʜʠʥʛʝʨʦʚʘ ʢʦʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʙʣʶʜʝʥʠʷʤ, ʘ ʥʝ ʢ ʥʘʙʣʶʜʘʪʝʣʷʤ. 

ʀ ʜʝʣʦ ʪʘʤ ʥʝ ʚ ʪʦʤ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʦʤʝʥʪ ʥʘʙʣʶʜʝʥʠʷ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʪʘʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʚ 

ʧʨʠʥʮʠʧʝ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʚʢʣʶʯʘʝʪ ʜʚʘ ʘʩʧʝʢʪʘ. ʆʜʠʥ ʠʟ ʥʠʭ ð 

ʫʨʘʚʥʝʥʠʝ ʐʨʸʜʠʥʛʝʨʘ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʚʘʥʪʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʠʤʝʝʪ 

ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʝ ʠ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʪʦʨʦʡ ʘʩʧʝʢʪ ð ʪʦ, 

ʢʘʢ ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʥʘʙʣʶʜʝʥʠʝ. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ɺʳ ʚʚʦʜʠʪʝ ʚ ʵʪʫ 

ʬʫʥʢʮʠʶ ʥʝʢʫʶ ʢʚʘʥʪʦʚʫʶ ʩʠʩʪʝʤʫ ʠ ʧʦʣʫʯʘʝʪʝ ʥʘ ʚʳʭʦʜʝ ʝʝ ʩʦʩʪʦʷʥʠʝ ð ʨʝʟʫʣʴʪʘʪ 

ʥʘʙʣʶʜʝʥʠʷ. ʊʘʢ ʚʳ ʚʚʦʜʠʪʝ ʯʠʩʣʦ 2 ʚ ʬʫʥʢʮʠʶ ʣʦʛʘʨʠʬʤʘ ʠ ʧʦʣʫʯʘʝʪʝ log 2. ʕʪʦ ʚʩʝ ʦʯʝʥʴ 

ʧʦʥʷʪʥʦ ʠ ʟʘʤʝʯʘʪʝʣʴʥʦ, ʥʦ ʥʘ ʩʘʤʦʤ-ʪʦ ʜʝʣʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʦʩʪʦʷʥʠʝʤ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʫʜʘ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʢʚʘʥʪʦʚʫʶ ʩʠʩʪʝʤʫ. 

ʕʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʣʠʰʢʦʤ ʩʣʦʞʥʦ, ʯʪʦʙʳ ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʧʦʜʨʦʙʥʦ, ʧʦʵʪʦʤʫ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʦ ʩʚʦʜʠʪʩʷ ʢ ʦʜʥʦʡ-ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʘʢʢʫʨʘʪʥʦʡ ʬʫʥʢʮʠʠ. ʅʝʪ, ʦʜʥʘʢʦ, ʥʠʢʘʢʠʭ ʧʨʠʯʠʥ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʩʪʠ ʜʝʣʦ ʦʙʩʪʦʠʪ 

ʠʤʝʥʥʦ ʪʘʢ, ʠ ʤʥʦʞʝʩʪʚʦ ʧʨʠʯʠʥ ʧʦʜʦʟʨʝʚʘʪʴ, ʯʪʦ ʚʩʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʦʚʩʝʤ ʥʝ ʪʘʢ. 

ʄʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʤʝʞʜʫ ʪʦʯʥʳʤ, ʥʦ ʩʚʦʝʥʨʘʚʥʳʤ ʢʚʘʥʪʦʚʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʠʪʫʘʪʠʚʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ð ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʝʡ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʶʪ ʩʪʨʘʥʥʳʝ ʠ ʢʦʥʬʣʠʢʪʫʶʱʠʝ ʤʝʞʜʫ ʩʦʙʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʚʦʧʨʦʩʳ ʚʳʣʝʟʘʶʪ ʚʩʶʜʫ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʠ ʚ ʦʩʥʦʚʥʦʤ 

ʦʩʪʘʶʪʩʷ ʥʝʟʘʤʝʯʝʥʥʳʤʠ. ɺʩʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʝʥʦ ʥʘ ʫʨʘʚʥʝʥʠʷ ʠ ʤʝʪʦʜʳ ʠʭ ʨʝʰʝʥʠʷ; ʥʠʢʪʦ ʥʝ 

ʜʫʤʘʝʪ ʦ çʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭè, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʘʜʝʡʩʪʚʦʚʘʥʥʫʶ ʘʧʧʘʨʘʪʫʨʫ ʠʣʠ 

ʥʘʙʣʶʜʝʥʠʷ. 

ʍʦʨʦʰʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ð ʷʱʠʢ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʥʝʟʘʤʝʪʥʦ ʚʟʦʨʚʘʪʴ ʷʜʝʨʥʫʶ ʙʦʤʙʫ. ɽʱʝ 

ʦʜʠʥ ʧʨʠʤʝʨ ð ʧʦʣʫʧʨʦʟʨʘʯʥʦʝ ʟʝʨʢʘʣʦ, ʦʪʨʘʞʘʶʱʝʝ ʯʘʩʪʴ ʩʚʝʪʘ, ʘ ʦʩʪʘʣʴʥʦʝ ʧʨʦʧʫʩʢʘʶʱʝʝ 

ʥʘʩʢʚʦʟʴ. ʂʚʘʥʪʦʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ ʣʶʙʷʪ ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʦ ʜʝʡʩʪʚʫʝʪ ʢʘʢ 

ʩʚʝʪʦʜʝʣʠʪʝʣʴ: ʙʝʨʝʪ ʧʦʪʦʢ ʬʦʪʦʥʦʚ ʠ ʥʘʧʨʘʚʣʷʝʪ ʠʭ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʧʦ ʜʚʫʤ ʨʘʟʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ. ʉʜʝʣʘʚ ʩ ʦʜʥʠʤ ʠʟ ʣʫʯʝʡ ʚʩʝ, ʯʪʦ ʥʫʞʥʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʚʥʦʚʴ ʩʦʝʜʠʥʷʝʪ ʦʙʘ 

ʣʫʯʘ, ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪ. ɺ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʷʭ ʧʦʣʫʧʨʦʟʨʘʯʥʦʝ ʟʝʨʢʘʣʦ 

ð ʠʜʝʘʣʴʥʳʡ ʦʙʲʝʢʪ, ʥʝ ʦʢʘʟʳʚʘʶʱʠʡ ʥʠʢʘʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʬʦʪʦʥʳ, ʘ ʪʦʣʴʢʦ ʥʘʧʨʘʚʣʷʶʱʠʡ ʠʭ 

ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʩ 50%-ʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. ʕʪʦ ʢʘʢ ʙʘʨʴʝʨ ʥʘ ʧʫʪʠ ʙʠʣʴʷʨʜʥʦʛʦ ʰʘʨʘ, ʢʦʪʦʨʳʡ 

ʪʦ ʧʦʷʚʣʷʝʪʩʷ, ʠ ʪʦʛʜʘ ʰʘʨ ʠʜʝʘʣʴʥʦ ʫʧʨʫʛʦ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʥʝʛʦ, ʪʦ ʠʩʯʝʟʘʝʪ, ʠ ʪʦʛʜʘ ʰʘʨ 

ʩʚʦʙʦʜʥʦ ʧʨʦʣʝʪʘʝʪ ʥʘʩʢʚʦʟʴ. 
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ʆʜʥʘʢʦ ʨʝʘʣʴʥʦʝ ʧʦʣʫʧʨʦʟʨʘʯʥʦʝ ʟʝʨʢʘʣʦ ð ʵʪʦ ʛʨʦʤʘʜʥʘʷ ʢʚʘʥʪʦʚʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʘʪʦʤʦʚ ʩʝʨʝʙʨʘ, ʨʘʟʙʨʦʩʘʥʥʳʭ ʧʦ ʩʪʝʢʣʷʥʥʦʤʫ ʣʠʩʪʫ. ʂʦʛʜʘ ʬʦʪʦʥ ʧʦʧʘʜʘʝʪ ʥʘ ʪʘʢʦʝ ʟʝʨʢʘʣʦ, ʦʥ 

ʣʠʙʦ ʦʪʩʢʘʢʠʚʘʝʪ ʦʪ ʵʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠʮʳ ʚ ʩʦʩʪʘʚʝ ʘʪʦʤʘ ʩʝʨʝʙʨʘ, ʣʠʙʦ ʧʨʦʥʠʢʘʝʪ ʛʣʫʙʞʝ. 

ʆʪʩʢʦʯʠʪʴ ʦʥ ʤʦʞʝʪ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʦʜ ʣʶʙʳʤ ʫʛʣʦʤ. ʉʣʦʡ ʘʪʦʤʦʚ ʩʝʨʝʙʨʘ ʪʦʥʦʢ, ʥʦ 

ʪʦʣʱʝ, ʯʝʤ ʚ ʦʜʠʥ ʘʪʦʤ, ʪʘʢ ʯʪʦ ʬʦʪʦʥ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʘʪʦʤʦʤ ʩʝʨʝʙʨʘ ʛʣʫʙʞʝ, ʥʝ ʛʦʚʦʨʷ 

ʫʞʝ ʦʙ ʦʯʝʥʴ ʧʫʪʘʥʦʡ ʘʪʦʤʥʦʡ ʩʪʨʫʢʪʫʨʝ ʩʪʝʢʣʘ. ʏʫʜʝʩʥʳʤ ʦʙʨʘʟʦʤ ʧʦʩʣʝ ʚʩʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʬʦʪʦʥ ʣʠʙʦ ʦʪʨʘʞʘʝʪʩʷ, ʣʠʙʦ ʧʨʦʭʦʜʠʪ ʥʘʩʢʚʦʟʴ ʥʝʠʟʤʝʥʝʥʥʳʤ. (ɽʩʪʴ ʠ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʥʠ ʪʘʢ ʨʝʜʢʦ, ʯʪʦ ʤʳ ʤʦʞʝʤ ʥʝ ʦʙʨʘʱʘʪʴ ʥʘ ʥʠʭ ʚʥʠʤʘʥʠʷ.) ʊʘʢ ʯʪʦ ʨʝʘʣʴʥʦʩʪʴ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩ ʙʠʣʴʷʨʜʥʳʤ ʰʘʨʦʤ. ʉʢʦʨʝʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, 

ʯʪʦ ʘʚʪʦʤʦʙʠʣʴ-ʬʦʪʦʥ ʚʲʝʟʞʘʝʪ ʚ ʛʦʨʦʜ ʩ ʩʝʚʝʨʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʧʦ ʧʫʪʠ ʩ ʪʳʩʷʯʘʤʠ ʜʨʫʛʠʭ 

ʤʘʰʠʥ, ʧʦʩʣʝ ʯʝʛʦ ʯʫʜʝʩʥʳʤ ʦʙʨʘʟʦʤ ʚʳʝʟʞʘʝʪ ʠʟ ʛʦʨʦʜʘ ʣʠʙʦ ʥʘ ʶʛ, ʣʠʙʦ ʥʘ ʚʦʩʪʦʢ, ʚʳʙʠʨʘʷ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʣʫʯʘʡʥʦ. ɺ ʯʠʩʪʦʡ ʠʜʝʘʣʴʥʦʡ ʤʦʜʝʣʠ ʵʪʘ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʠʛʥʦʨʠʨʫʝʪʩʷ, ʠ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʥʝʯʝʪʢʠʡ ʬʦʪʦʥ ʠ ʯʝʪʢʦʝ, ʭʦʪʷ ʠ ʩʣʫʯʘʡʥʦ ʦʪʨʘʞʘʶʱʝʝ, ʟʝʨʢʘʣʦ. 

ɼʘ, ʷ ʟʥʘʶ, ʯʪʦ ʵʪʦ ʤʦʜʝʣʴ, ʠ ʦʥʘ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʨʘʙʦʪʘʝʪ. ʅʦ ʥʝʣʴʟʷ ʚʚʦʜʠʪʴ ʧʦʜʦʙʥʫʶ 

ʠʜʝʘʣʠʟʘʮʠʶ ʠ ʧʨʠ ʵʪʦʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʫʨʘʚʥʝʥʠʝ ʐʨʸʜʠʥʛʝʨʘ. 

*** 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʬʠʟʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʚʘʥʪʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ 

ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʧʦʩʪʫʣʠʨʦʚʘʪʴ ʥʝʨʝʘʣʠʩʪʠʯʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʪʠʧʘ. ʊʦ, ʯʪʦ ʦʥʠ ʦʙʥʘʨʫʞʠʣʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʩʝ ʜʝʣʦ ʚ ʢʫʜʘ ʙʦʣʝʝ 

ʨʘʟʫʤʥʦʤ ʩʚʝʪʝ. 

ɺʦ-ʧʝʨʚʳʭ, ʥʝʣʴʟʷ ʥʝ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʩʫʧʝʨʧʦʟʠʮʠʠ ʩʦʩʪʦʷʥʠʡ, ʢʘʢ ʚ ʩʠʪʫʘʮʠʠ ʩ ʢʦʪʦʤ, 

ʩʦʟʜʘʶʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʜʣʷ ʚʩʝ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʢʚʘʥʪʦʚʳʭ ʩʠʩʪʝʤ. ʉʨʝʜʠ ʧʨʠʤʝʨʦʚ, ʙʦʣʝʝ ʠʣʠ 

ʤʝʥʝʝ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʦʪʦʥ, ʠʦʥ ʙʝʨʠʣʣʠʷ, ʤʦʣʝʢʫʣʫ ʙʘʢʤʠʥʩʪʝʨ-ʬʫʣʣʝʨʝʥʘ 

(60 ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʝʪʢʫ ʚ ʬʦʨʤʝ ʫʩʝʯʝʥʥʦʛʦ 

ʠʢʦʩʘʵʜʨʘ), ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ (ʚ ʢʦʪʦʨʦʤ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʤʠʣʣʠʘʨʜʳ ʵʣʝʢʪʨʦʥʦʚ) ʚ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʤ ʫʩʪʨʦʡʩʪʚʝ ʢʚʘʥʪʦʚʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ SQUID. ʇʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʢʘʤʝʨʪʦʥ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʠʣʣʠʦʥʦʚ ʘʪʦʤʦʚ, ʫʜʘʣʦʩʴ ʧʦʤʝʩʪʠʪʴ ʚ ʩʫʧʝʨʧʦʟʠʮʠʶ ʚʠʙʨʠʨʫʶʱʝʛʦ ʠ 

ʥʝʚʠʙʨʠʨʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʡ. ʕʪʦ ʝʱʝ ʥʝ ʢʦʪʳ, ʥʦ ʜʦʩʪʠʞʝʥʠʷ ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʠ 

ʢʦʥʪʨʠʥʪʫʠʪʠʚʥʳʝ. ʇʦʜʙʠʨʘʷʩʴ ʢ ʞʠʚʳʤ ʩʫʱʝʩʪʚʘʤ, ʆʨʠʦʣ ʈʦʤʝʨʦ-ʀʩʘʨʪ ʩ ʢʦʣʣʝʛʘʤʠ 

ʧʨʝʜʣʦʞʠʣʠ ʚ 2009 ʛʦʜʫ ʩʦʟʜʘʪʴ ʐʨʸʜʠʥʛʝʨʦʚ ʚʠʨʫʩ ʛʨʠʧʧʘ. ʇʦʤʝʩʪʠʪʝ ʚʠʨʫʩ ʚ ʚʘʢʫʫʤ, 

ʦʭʣʘʜʠʪʝ ʜʦ ʢʚʘʥʪʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ, ʘ ʟʘʪʝʤ ʚʦʟʜʝʡʩʪʚʫʡʪʝ ʥʘ ʥʝʛʦ 

ʣʘʟʝʨʦʤ. ɺʠʨʫʩ ʛʨʠʧʧʘ ʜʦʩʪʘʪʦʯʥʦ ʞʠʟʥʝʩʪʦʝʢ, ʯʪʦʙʳ ʚʳʜʝʨʞʘʪʴ ʪʘʢʦʝ ʦʙʨʘʱʝʥʠʝ, ʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʥ, ʧʦ ʠʜʝʝ, ʜʦʣʞʝʥ ʦʢʘʟʘʪʴʩʷ ʚ ʩʫʧʝʨʧʦʟʠʮʠʠ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʦʟʙʫʞʜʝʥʥʦʛʦ, 

ʪʦ ʝʩʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ, ʩʦʩʪʦʷʥʠʷ. 

ʕʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘ ʥʝ ʧʨʦʚʝʜʝʥ, ʥʦ ʜʘʞʝ ʝʩʣʠ ʢʦʤʫ-ʪʦ ʫʜʘʩʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʝʛʦ, ʚʠʨʫʩ ð 

ʵʪʦ ʥʝ ʢʦʪ. ʂʚʘʥʪʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʚʘʥʪʦʚʳʭ 

ʩʦʩʪʦʷʥʠʡ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʵʣʝʢʪʨʦʥʳ ʠ SQUID, ʧʦʩʢʦʣʴʢʫ ʩʫʧʝʨʧʦʟʠʮʠʠ 

ʩʦʩʪʦʷʥʠʡ ʢʨʫʧʥʳʭ ʩʠʩʪʝʤ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʭʨʫʧʢʠ. ʄʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʵʣʝʢʪʨʦʥ ʚ ʢʦʤʙʠʥʘʮʠʶ 

ʩʦʩʪʦʷʥʠʡ ʩ ʚʨʘʱʝʥʠʝʤ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʠ ʧʨʦʪʠʚ ʠ ʜʝʨʞʘʪʴ ʝʛʦ ʪʘʤ ʧʦʯʪʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ 

ʚʨʝʤʷ, ʠʟʦʣʠʨʦʚʘʚ ʦʪ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ɽʩʣʠ ʧʦʧʨʦʙʦʚʘʪʴ ʧʨʦʜʝʣʘʪʴ ʪʦ ʞʝ ʩ ʢʦʪʦʤ, 

ʩʫʧʝʨʧʦʟʠʮʠʷ ʜʝʢʦʛʝʨʠʨʫʝʪ: ʝʝ ʪʦʥʢʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʙʳʩʪʨʦ ʨʘʩʧʘʜʝʪʩʷ. ʏʝʤ 

ʩʣʦʞʥʝʝ ʩʠʩʪʝʤʘ, ʪʝʤ ʙʳʩʪʨʝʝ ʦʥʘ ʜʝʢʦʛʝʨʠʨʫʝʪ. ʉʫʪʴ ʚ ʪʦʤ, ʯʪʦ ʜʘʞʝ ʚ ʢʚʘʥʪʦʚʦʡ ʤʦʜʝʣʠ ʢʦʪ 

ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʝʩʣʠ ʪʦʣʴʢʦ ʚʳ ʥʝ ʩʤʦʪʨʠʪʝ ʥʘ ʥʝʛʦ ʥʝʚʦʦʙʨʘʟʠʤʦ ʢʦʨʦʪʢʦʝ 

ʚʨʝʤʷ. ʋʯʘʩʪʴ ʐʨʸʜʠʥʛʝʨʦʚʘ ʢʦʪʘ ʥʝ ʙʦʣʝʝ ʟʘʛʘʜʦʯʥʘ, ʯʝʤ ʨʦʞʜʝʩʪʚʝʥʩʢʠʡ ʧʦʜʘʨʦʢ ʦʪ ʪʝʪʠ 

ɺʝʨʳ: ʨʘʟʚʝʨʥʝʰʴ ð ʫʟʥʘʝʰʴ. ɼʘ, ʢʦʥʝʯʥʦ, ʦʥʘ ʚʩʝʛʜʘ ʧʨʠʩʳʣʘʝʪ ʣʠʙʦ ʥʦʩʢʠ, ʣʠʙʦ ʰʘʨʬ, ʥʦ ʵʪʦ 

ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʥʘ ʵʪʦʪ ʨʘʟ ʝʝ ʧʦʜʘʨʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʧʝʨʧʦʟʠʮʠʶ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ. 

ʇʨʝʧʘʨʠʨʦʚʘʥʠʝ ʢʚʘʥʪʦʚʦʡ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ ɺʩʝʣʝʥʥʦʡ ʚ ʩʫʧʝʨʧʦʟʠʮʠʶ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʠʩʪʦʨʠʡ ð ɻʠʪʣʝʨ ʧʦʙʝʜʠʣ ʠʣʠ ʥʝ ʧʦʙʝʜʠʣ ð ʵʪʦ ʧʦʣʥʘʷ ʯʝʧʫʭʘ. ʂʚʘʥʪʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʥʝ 

ʨʘʩʩʢʘʟʳʚʘʶʪ ʯʝʣʦʚʝʯʝʩʢʠʭ ʠʩʪʦʨʠʡ. ɽʩʣʠ ʙʳ ʤʦʞʥʦ ʙʳʣʦ ʚʟʛʣʷʥʫʪʴ ʥʘ ʢʚʘʥʪʦʚʫʶ ʚʦʣʥʦʚʫʶ 

ʬʫʥʢʮʠʶ ɺʩʝʣʝʥʥʦʡ, ʪʦ ʤʳ ʥʝ ʥʘʰʣʠ ʙʳ ʚ ʥʝʡ ʥʠʢʘʢʦʛʦ ɻʠʪʣʝʨʘ. ɼʘʞʝ ʯʘʩʪʠʮʳ, ʠʟ ʢʦʪʦʨʳʭ ʦʥ 

ʩʦʩʪʦʷʣ, ʚʩʝ ʚʨʝʤʷ ʤʝʥʷʣʠʩʴ ʙʳ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʫ ʥʝʛʦ ʚʳʧʘʜʘʣʠ ʙʳ ʚʦʣʦʩʳ, ʘ ʥʘ ʧʠʜʞʘʢ 

ʩʘʜʠʣʘʩʴ ʧʳʣʴ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʧʦ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ ʢʦʪʘ ʥʝʚʦʟʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʞʠʚ ʦʥ, ʤʝʨʪʚ ʠʣʠ 

ʪʦʣʴʢʦ ʯʪʦ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʢʘʢʪʫʩ. 

*** 
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ɼʘʞʝ ʚ ʨʘʤʢʘʭ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʩʫʱʝʩʪʚʫʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʦʙʳʯʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʧʘʨʘʜʦʢʩʫ ʢʦʪʘ ʐʨʸʜʠʥʛʝʨʘ. ɺ 2014 ʛʦʜʫ ɼʞʝʡʢʦʚ ʌʦʫʢʟʦʥ, ɸʣʝʢʩʘʥʜʨ 

ʇʦʪʘʧʦʚ ʠ ʉʪʘʥʠʩʣʘʚ ʇʦʜʦʩʝʥʦʚ ʨʘʟʨʘʙʦʪʘʣʠ ʥʦʚʳʡ ʜʦʧʦʣʥʷʶʱʠʡ ʧʦʜʭʦʜ. ʀʭ ʨʘʩʯʝʪʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʘʞʝ ʝʩʣʠ ʢʦʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʫʧʝʨʧʦʟʠʮʠʠ, ʪʦ ʝʛʦ 

ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʚʳ ʫʚʠʜʠʪʝ, ʦʪʢʨʳʚ ʷʱʠʢ, ʠʤʝʝʪ çʦʧʨʝʜʝʣʝʥʥʳʝ ʠ ʧʨʝʜʩʢʘʟʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʤʝʨʝʥʠʡè. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʜʝʣʘʶʪ ʚʳʚʦʜ: çɺʦʧʨʝʢʠ [ʠʥʳʤ] ʤʥʝʥʠʷʤ, òʚʟʛʣʷʜñ ʥʘ ʨʝʟʫʣʴʪʘʪ 

ʥʠʯʝʛʦ ʥʝ ʤʝʥʷʝʪ, ʦʥ ʣʠʰʴ ʠʥʬʦʨʤʠʨʫʝʪ ʥʘʙʣʶʜʘʪʝʣʷ ʦ ʪʦʤ, ʯʪʦ ʫʞʝ ʧʨʦʠʟʦʰʣʦè. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʢʦʪ ʦʧʨʝʜʝʣʝʥʥʦ ʣʠʙʦ ʞʠʚ, ʣʠʙʦ ʤʝʨʪʚ ʝʱʝ ʜʦ ʪʦʛʦ, ʢʘʢ ʢʪʦ-ʣʠʙʦ ʦʪʢʨʦʝʪ ʷʱʠʢ, ʥʦ 

ʚʥʝʰʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʥʝ ʟʥʘʝʪ, ʚ ʢʘʢʦʤ ʠʤʝʥʥʦ ʩʦʩʪʦʷʥʠʠ ʪʦʪ ʥʘʭʦʜʠʪʩʷ. 

ɺ ʦʩʥʦʚʫ ʠʭ ʨʘʩʯʝʪʘ ʧʦʣʦʞʝʥʦ ʪʦʥʢʦʝ ʨʘʟʣʠʯʠʝ. ʆʙʳʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʫʧʝʨʧʦʟʠʮʠʠ 

ʩʦʩʪʦʷʥʠʡ ʢʦʪʘ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

 

|ʢʦʪỚ = |ʞʠʚỚ + |ʤʝʨʪʚỚ. 
 

ɿʜʝʩʴ ʩʠʤʚʦʣʳ | Ớ ð ʵʪʦ ʦʙʦʟʥʘʯʝʥʠʝ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʢʚʘʥʪʦʚʦʡ 

ʬʠʟʠʢʝ ʟʘʧʠʩʳʚʘʶʪ ʢʦʥʢʨʝʪʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʧʦʵʪʦʤʫ ʯʠʪʘʪʴ ʵʪʦ ʤʦʞʥʦ ʢʘʢ çʩʦʩʪʦʷʥʠʝ ʪʘʢʦʝ-ʪʦè. 

ʗ ʦʧʫʩʪʠʣ ʢʦʝ-ʢʘʢʠʝ ʢʦʥʩʪʘʥʪʳ (ʘʤʧʣʠʪʫʜʳ ʚʝʨʦʷʪʥʦʩʪʝʡ), ʥʘ ʢʦʪʦʨʳʝ ʵʪʠ ʩʦʩʪʦʷʥʠʷ 

ʜʦʤʥʦʞʘʶʪʩʷ. 

ʆʜʥʘʢʦ ʪʘʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʧʣʦʭʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʨʘʟʚʠʪʠʝʤ ʢʚʘʥʪʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʚʦ ʚʨʝʤʝʥʠ. 

ʄʦʜʝʣʴ ɻʠʨʘʨʜʠ ð ʈʠʤʠʥʠ ð ɺʝʙʝʨʘ ð ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʢʦʣʣʘʧʩʘ ʚʦʣʥʦʚʦʡ 

ʬʫʥʢʮʠʠ ð ʪʨʝʙʫʝʪ ʚʚʝʜʝʥʠʷ ʚʨʝʤʝʥʠ ʚ ʷʚʥʦʤ ʚʠʜʝ. ʇʨʠʯʠʥʥʦʩʪʴ ʟʘʧʨʝʱʘʝʪ ʩʦʚʤʝʱʝʥʠʝ 

ʩʦʩʪʦʷʥʠʡ, ʠʤʝʶʱʠʭ ʤʝʩʪʦ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ, ʧʦʵʪʦʤʫ ʤʳ ʜʦʣʞʥʳ ʟʘʧʠʩʘʪʴ ʩʦʩʪʦʷʥʠʝ ʢʘʢ 

 

|ʢʦʪ ʚ ʤʦʤʝʥʪ tỚ = |ʞʠʚʦʡ ʢʦʪ ʚ ʤʦʤʝʥʪ t ʠ ʥʝʨʘʩʧʘʚʰʠʡʩʷ ʘʪʦʤ ʚ ʤʦʤʝʥʪ tỚ + |ʤʝʨʪʚʳʡ ʢʦʪ ʚ 
ʤʦʤʝʥʪ t ʠ ʨʘʩʧʘʚʰʠʡʩʷ ʘʪʦʤ ʚ ʤʦʤʝʥʪ tỚ. 

 

ʕʪʦ ʟʘʧʫʪʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʘʢ ʛʦʚʦʨʷʪ ʩʧʝʮʠʘʣʠʩʪʳ. ʆʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʩʫʧʝʨʧʦʟʠʮʠʝʡ 

çʯʠʩʪʳʭè ʩʦʩʪʦʷʥʠʡ, ʪʘʢʠʭ ʢʘʢ çʞʠʚʦʡ ʢʦʪè ʠʣʠ çʥʝʨʘʩʧʘʚʰʠʡʩʷ ʘʪʦʤè. ʅʝʪ, ʵʪʦ ʩʫʧʝʨʧʦʟʠʮʠʷ 

ʩʤʝʰʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʩʦʩʪʦʷʥʠʷ ʢʦʪʘ ʠ ʩʦʩʪʦʷʥʠʷ ʘʪʦʤʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʢʦʣʣʘʧʩʠʨʦʚʘʚʰʝʝ 

ʩʦʩʪʦʷʥʠʝ ʩʧʘʨʝʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʪ/ʘʪʦʤ. ʆʥʦ ʩʦʦʙʱʘʝʪ ʥʘʤ, ʯʪʦ ʝʱʝ ʜʦ ʪʦʛʦ, ʢʘʢ ʤʳ ʦʪʢʨʳʣʠ 

ʷʱʠʢ, ʣʠʙʦ ʘʪʦʤ ʫʞʝ ʨʘʩʧʘʣʩʷ ʠ (ʩʦʚʝʨʰʝʥʥʦ ʧʨʝʜʩʢʘʟʫʝʤʦ) ʫʙʠʣ ʢʦʪʘ, ʣʠʙʦ ʥʝ ʧʨʦʠʟʦʰʣʦ ʥʠ 

ʪʦʛʦ ʥʠ ʜʨʫʛʦʛʦ. ɺ ʵʪʦʤ ʥʝʪ ʥʠʯʝʛʦ ʧʘʨʘʜʦʢʩʘʣʴʥʦʛʦ, ʠ ʠʤʝʥʥʦ ʵʪʦʛʦ ʤʳ ʦʞʠʜʘʣʠ ʙʳ ʦʪ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ 2015 ʛʦʜʫ ʀʛʦʨʴ ʇʠʢʦʚʩʢʠʡ, ʄʘʛʜʘʣʝʥʘ ɿʳʭ, ʌʘʙʠʦ ʂʦʩʪʘ ʠ ʏʘʩʣʘʚ ɹʨʫʢʥʝʨ ʚʚʝʣʠ ʚ 

ʦʙʩʫʞʜʝʥʠʝ ʧʨʦʙʣʝʤʳ ʥʦʚʳʡ ʬʘʢʪʦʨ ð ʚʳʷʩʥʠʣʠ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʚʳʟʳʚʘʝʪ ʝʱʝ ʙʦʣʝʝ ʙʳʩʪʨʫʶ 

ʜʝʢʦʛʝʨʝʥʮʠʶʩʫʧʝʨʧʦʟʠʮʠʡ. ʇʨʠʯʠʥʘ ð ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ ʟʘʤʝʜʣʝʥʠʝ ʚʨʝʤʝʥʠ ð ʵʬʬʝʢʪ, 

ʢʦʪʦʨʳʡ ʟʘʩʪʘʚʣʷʝʪ ʚʨʝʤʷʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʛʦʨʠʟʦʥʪʝ ʩʦʙʳʪʠʡ ʯʝʨʥʦʡ ʜʳʨʳ. ɼʘʞʝ ʢʨʦʭʦʪʥʦʝ 

ʟʘʤʝʜʣʝʥʠʝ ʚʨʝʤʝʥʠ, ʚʳʟʚʘʥʥʦʝ ʩʣʘʙʳʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʣʝʤ, ʚʤʝʰʠʚʘʝʪʩʷ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʢʚʘʥʪʦʚʳʭ ʩʫʧʝʨʧʦʟʠʮʠʡ. ʊʘʢ ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦ ʜʝʢʦʛʝʨʠʨʫʝʪ ʰʨʸʜʠʥʛʝʨʦʚʘ ʢʦʪʘ 

ʜʦ ʩʦʩʪʦʷʥʠʷ ʣʠʙʦ çʞʠʚè, ʣʠʙʦ çʤʝʨʪʚè. ʈʘʟʚʝ ʯʪʦ ʚʳ ʧʦʩʪʫʣʠʨʫʝʪʝ, ʯʪʦ ʷʱʠʢ ʥʝʧʨʦʥʠʮʘʝʤ ʜʣʷ 

ʛʨʘʚʠʪʘʮʠʠ, ʯʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʩʣʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʦʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ɺʝʨʦʷʪʥʦ, ʪʦʯʝʢ ʟʨʝʥʠʷ ʥʘ ʢʦʪʘ ʐʨʸʜʠʥʛʝʨʘ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʥʫʶ ʩ ʥʠʤ ʤʥʦʛʦʤʠʨʦʚʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʥʘ ʩʚʝʪʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʢʚʘʥʪʦʚʳʭ ʬʠʟʠʢʦʚ. ʗ 

ʨʘʩʩʢʘʟʘʣ ʚʩʝʛʦ ʣʠʰʴ ʦ ʥʝʩʢʦʣʴʢʠʭ ʧʦʧʳʪʢʘʭ ʨʘʟʨʝʰʠʪʴ ʵʪʦʪ ʧʘʨʘʜʦʢʩ, ʥʦ ʜʘʞʝ ʦʥʠ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʪʦ, ʯʪʦ ʢʚʘʥʪʦʚʫʶ ʤʫʣʴʪʠʚʩʝʣʝʥʥʫʶ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʜʝʣʦʤ ʨʝʰʝʥʥʳʤ. ʊʘʢ 

ʯʪʦ ʧʫʩʪʴ ʚʘʩ ʥʝ ʪʨʝʚʦʞʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʛʜʝ-ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʘʷ ʚʩʝʣʝʥʥʘʷ, 

ʧʘʨʘʣʣʝʣʴʥʘʷ ʵʪʦʡ, ʠ ʯʪʦ ʪʘʤ ʚʘʰ ʜʚʦʡʥʠʢ ʞʠʚʝʪ ʚ ʤʠʨʝ, ʛʜʝ ʧʦʙʝʜʠʣ ɻʠʪʣʝʨ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ 

ʪʘʢʦʝ ʚʦʟʤʦʞʥʦ, ʥʦ ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ ʥʝ ʜʘʝʪ ʫʙʝʜʠʪʝʣʴʥʳʭ ʧʨʠʯʠʥ ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʘʢ. 

ʅʦ ʜʣʷ ʬʦʪʦʥʘ ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʘʚʜʘ. ʀ ʵʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʟʘʤʝʯʘʪʝʣʴʥʦ. 

*** 
ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʚʳ, ʚʝʨʦʷʪʥʦ, ʧʦʥʷʣʠ, ʯʪʦ ʷ ʩʢʝʧʪʠʯʝʩʢʠ ʥʘʩʪʨʦʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ. ʄʥʝ ʦʯʝʥʴ ʥʨʘʚʠʪʩʷ ʩʚʷʟʘʥʥʘʷ ʩ ʥʠʤʠ ʤʘʪʝʤʘʪʠʢʘ, ʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ 

ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʦʛʦ ʩʶʞʝʪʘ ʵʪʘ ʛʠʧʦʪʝʟʘ ʪʦʞʝ ʟʘʤʝʯʘʪʝʣʴʥʦ ʧʦʜʭʦʜʠʪ, ʥʦ ʚ ʥʝʡ ʩʣʠʰʢʦʤ 
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ʤʥʦʛʦ ʥʠʯʝʤ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʜʦʧʫʱʝʥʠʡ. ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ, ʦ 

ʢʦʪʦʨʳʭ ʷ ʛʦʚʦʨʠʣ, ʚʳʜʝʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʣʘʥʜʰʘʬʪʥʘʷ ʚʩʝʣʝʥʥʘʷ, ʚ ʧʦʣʴʟʫ ʢʦʪʦʨʦʡ ʚʩʝ ʞʝ 

ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ. ɼʝʣʦ ʥʝ ʚ ʪʦʤ, ʯʪʦ ʫ ʥʘʩ ʝʩʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ð 

ʯʪʦ ʙʳ ʵʪʦ ʥʠ ʟʥʘʯʠʣʦ, ð ʥʦ ʦʥʘ ʚʩʝ ʞʝ ʨʘʟʨʝʰʘʝʪ, ʢʘʞʝʪʩʷ, ʤʫʯʠʪʝʣʴʥʳʡ ʚʦʧʨʦʩ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʤʘʣʦʚʝʨʦʷʪʥʦʡ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʥʩʪʘʥʪ. 

ʏʪʦ ʧʦʜʚʦʜʠʪ ʤʝʥʷ ʥʘʢʦʥʝʮ ʢ ʚʘʨʠʘʥʪʫ ʥʦʤʝʨ ʯʝʪʳʨʝ. 

ʃʘʥʜʰʘʬʪʥʘʷ ʤʫʣʴʪʠʚʩʝʣʝʥʥʘʷ ð ʵʪʦ ʬʠʣʦʩʦʬʩʢʦʝ ʠʟʣʠʰʝʩʪʚʦ. ʕʪʘ ʛʠʧʦʪʝʟʘ ʧʳʪʘʝʪʩʷ 

ʨʘʟʨʝʰʠʪʴ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʦʧʨʦʩ, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʚʠʪ ʚ ʪʫʧʠʢ ʥʝʩʢʦʣʴʢʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʫʱʝʩʪʚ ʪʝʤ, ʯʪʦ ʧʦʩʪʫʣʠʨʫʝʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʦʙʳʯʘʡʥʦ ʦʙʰʠʨʥʦʛʦ ʠ ʩʣʦʞʥʦʛʦ ʦʙʲʝʢʪʘ, ʩʦʚʝʨʰʝʥʥʦ ʧʨʝʚʦʩʭʦʜʷʱʝʛʦ ʣʶʙʦʡ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʧʳʪ. ʕʪʦ ʢʘʢ ʛʝʦʮʝʥʪʨʠʯʝʩʢʘʷ ʢʦʩʤʦʣʦʛʠʷ, ʚ ʢʦʪʦʨʦʡ ʚʩʷ ʦʩʪʘʣʴʥʘʷ ʦʛʨʦʤʥʘʷ 

ɺʩʝʣʝʥʥʘʷ ʦʙʦʨʘʯʠʚʘʝʪʩʷ ʢʘʞʜʳʝ ʩʫʪʢʠ ʚʦʢʨʫʛ ʥʝʧʦʜʚʠʞʥʦʡ ɿʝʤʣʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʮʝʥʪʨʝ 

ʤʠʨʦʟʜʘʥʠʷ. ʌʠʟʠʢ ʇʦʣ ʉʪʝʡʥʭʘʨʜʪ, ʨʘʙʦʪʘʚʰʠʡ ʥʘʜ ʠʥʬʣʷʮʠʦʥʥʦʡ ʛʠʧʦʪʝʟʦʡ ʧʨʠ ʝʝ 

ʟʘʨʦʞʜʝʥʠʠ, ʛʦʚʦʨʠʣ ʪʦ ʞʝ ʩʘʤʦʝ ʦʙ ʠʥʬʣʷʮʠʦʥʥʦʡ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ: çʏʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʦʜʥʫ 

ʧʨʦʩʪʫʶ ʚʩʝʣʝʥʥʫʶ, ʢʦʪʦʨʫʶ ʤʳ ʚʠʜʠʤ, ʛʠʧʦʪʝʟʘ ʠʥʬʣʷʮʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ ʧʦʩʪʫʣʠʨʫʝʪ 

ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʚʩʝʣʝʥʥʳʭ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʳ ʚʠʜʝʪʴ ʥʝ ʤʦʞʝʤè. 

ɹʳʣʦ ʙʳ ʧʨʦʱʝ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʤʳ ʥʝ ʟʥʘʝʤ, ʦʪʢʫʜʘ ʚʟʷʣʘʩʴ ʪʦʥʢʘʷ ʥʘʩʪʨʦʡʢʘ. ʅʦ ʚʧʦʣʥʝ 

ʚʦʟʤʦʞʥʦ, ʥʘʤ ʜʘʞʝ ʥʝʪ ʥʫʞʜʳ ʟʘʭʦʜʠʪʴ ʪʘʢ ʜʘʣʝʢʦ, ʧʦʪʦʤʫ ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ. ɸ ʠʤʝʥʥʦ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ ʩʠʣʴʥʦ ʧʨʝʫʚʝʣʠʯʝʥʘ ʠ ʯʪʦ ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ ʝʝ ʧʦʧʨʦʩʪʫ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʕʪʦ ʠ ʝʩʪʴ ʯʝʪʚʝʨʪʳʡ ʚʘʨʠʘʥʪ. ɽʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʚʩʝ 

ʤʫʣʴʪʠʚʩʝʣʝʥʥʳʝ ʣʠʰʴ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʝʥʘ. 

ʕʪʠ ʨʘʩʩʫʞʜʝʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʚ 

ʧʦʣʴʟʫ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ ʠ ʫʧʦʤʷʥʫʪʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʢʦʤʙʠʥʘʮʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʢʦʥʩʪʘʥʪ, ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʞʠʟʥʠ ʠ ʨʘʚʥʦʡ 10ï47. ʈʘʩʯʝʪ ʵʪʦʪ ʪʨʝʙʫʝʪ ʥʝʩʢʦʣʴʢʦ ʜʦʩʪʘʪʦʯʥʦ 

ʩʠʣʴʥʳʭ ʜʦʧʫʱʝʥʠʡ. ʆʜʥʦ ʠʟ ʥʠʭ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʧʦʩʪʨʦʠʪʴ ʚʩʝʣʝʥʥʫʶ 

ð ʚʳʙʨʘʪʴ 26 ʢʦʥʩʪʘʥʪ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʚʩʪʘʚʠʪʴ ʚ ʥʘʰʠ ʪʝʢʫʱʠʝ ʫʨʘʚʥʝʥʠʷ. ɼʘ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʵʪʠ ʢʦʥʩʪʘʥʪʳ ʨʘʙʦʪʘʶʪ ʢʘʢ ʯʠʩʣʝʥʥʳʝ çʧʘʨʘʤʝʪʨʳè, ʢʦʪʦʨʳʝ 

ʤʦʜʠʬʠʮʠʨʫʶʪ ʫʨʘʚʥʝʥʠʷ, ʥʝ ʤʝʥʷʷ ʧʨʠ ʵʪʦʤ ʠʭ ʦʙʱʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʳ; ʥʘʩʢʦʣʴʢʦ ʤʳ 

ʤʦʞʝʤ ʩʫʜʠʪʴ, ʢʘʞʜʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʜʘʝʪ ʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʥʘʙʦʨ ʫʨʘʚʥʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʥʝʢʫʶ ʚʩʝʣʝʥʥʫʶ. ʅʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʘʤ ʵʪʦ ʥʝʠʟʚʝʩʪʥʦ. ʄʳ ʥʝ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʙʣʶʜʘʪʴ 

ʭʦʪʷ ʙʳ ʦʜʥʫ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʚʩʝʣʝʥʥʫʶ. 

ʄʝʥʷ ʢʘʢ ʤʘʪʝʤʘʪʠʢʘ ʙʝʩʧʦʢʦʠʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʘ 

ʠʭ ʥʝʤʘʣʦ), ʢʦʪʦʨʳʝ ʥʝʷʚʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʫʨʘʚʥʝʥʠʷʭ, ʥʦ ʥʠʢʦʛʜʘ ʥʝ ʟʘʧʠʩʳʚʘʶʪʩʷ, ʧʦʩʢʦʣʴʢʫ 

ʚ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ, ʪʘʢ ʫʞ ʧʦʣʫʯʠʣʦʩʴ, ʦʥʠ ʨʘʚʥʳ ʥʫʣʶ. ʇʦʯʝʤʫ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʥʝ ʤʦʛʫʪ 

ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʪʦʞʝ? ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʢʘʢ ʥʘʩʯʝʪ ʪʦʛʦ, ʯʪʦʙʳ ʚʩʪʘʚʠʪʴ ʚ ʫʨʘʚʥʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʘʛʘʝʤʳʝ, ʧʦʤʠʤʦ ʪʝʭ, ʯʪʦ ʤʳ ʟʘʧʠʩʳʚʘʝʤ ʚ ʥʠʭ ʩʝʡʯʘʩ? ʂʘʞʜʦʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʣʘʛʘʝʤʦʝ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʪʦʥʢʫʶ ʥʘʩʪʨʦʡʢʫ, 

ʢʦʪʦʨʘʷ ʪʦʞʝ ʥʫʞʜʘʝʪʩʷ ʚ ʦʙʲʷʩʥʝʥʠʠ. ʇʦʯʝʤʫ ʩʦʩʪʦʷʥʠʝ ɺʩʝʣʝʥʥʦʡ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʫʤʤʘʨʥʦʛʦ 

ʯʠʩʣʘ ʩʦʩʠʩʦʢ, ʧʨʦʜʘʥʥʳʭ ʥʘ ʉʤʠʪʬʠʣʜʩʢʦʤ ʨʳʥʢʝ ʚ ʃʦʥʜʦʥʝ ʚ 1997 ʛʦʜʫ? ʀʣʠ ʦʪ ʪʨʝʪʴʝʡ 

ʧʨʦʠʟʚʦʜʥʦʡ ʧʦʣʷ ʢʘʨʤʘʙʭʫʤʠ, ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʦʢʘ ʥʘʫʢʝ? 

ʆ ɻʦʩʧʦʜʠ, ʝʱʝ ʜʚʝ ʢʦʥʩʪʘʥʪʳ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʯʝʥʴ-ʦʯʝʥʴ ʙʣʠʟʢʠʤʠ ʢ ʪʝʤ, 

ʯʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʵʪʦʡ ɺʩʝʣʝʥʥʦʡ. 

ʉʯʠʪʘʪʴ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʩʪʨʦʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʩʝʣʝʥʥʳʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʤʝʥʷʪʴ ʠʟʚʝʩʪʥʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ ʚ ʤʦʜʥʳʭ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʜʝʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʷʭ, ð ʩʦʛʣʘʩʠʪʝʩʴ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʛʦʚʦʨʠʪ ʦ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʚʦʦʙʨʘʞʝʥʠʷ. ʕʪʦ ʢʘʢ 

ʝʩʣʠ ʙʳ ʦʙʠʪʘʪʝʣʠ ʢʘʢʦʛʦ-ʪʦ ʦʩʪʨʦʚʘ ʚ ʶʞʥʳʭ ʤʦʨʷʭ ʚ XVI ʚʝʢʝ ʩʯʠʪʘʣʠ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʩʧʦʩʦʙ ʨʘʟʚʠʚʘʪʴ ʟʝʤʣʝʜʝʣʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʳʨʘʱʠʚʘʪʴ ʢʦʢʦʩʦʚʳʝ ʦʨʝʭʠ ʧʦʣʫʯʰʝ. 

ʆʜʥʘʢʦ ʜʘʚʘʡʪʝ ʧʨʠʤʝʤ ʩʣʦʚʘ ʧʦʙʦʨʥʠʢʦʚ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ ʥʘ ʚʝʨʫ ʠ ʩʦʛʣʘʩʠʤʩʷ ʩ ʵʪʠʤ 

ʢʦʥʢʨʝʪʥʳʤ ʜʦʧʫʱʝʥʠʝʤ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ, ʯʪʦ ʪʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ 10ï47 ʚʩʪʫʧʘʝʪ ʚ ʠʛʨʫ ʠ 

ʪʨʝʙʫʝʪ ʦʙʲʷʩʥʝʥʠʷ? ʏʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʥʘʤ ʥʫʞʥʦ ʟʥʘʪʴ ʦ ʨʘʩʯʝʪʝ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ. 

ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʧʣʘʥʝ ʤʝʪʦʜ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʚʩʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʢʦʥʩʪʘʥʪʳ, ʢʨʦʤʝ ʦʜʥʦʡ, ʠ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʠʤʝʥʥʦ ʵʪʦʡ ʢʦʥʩʪʘʥʪʳ. 

ɼʣʷ ʵʪʦʛʦ ʚʳ ʙʝʨʝʪʝ ʢʘʢʦʡ-ʪʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʢ ʧʨʠʤʝʨʫ, ʘʪʦʤ, ʠ 

ʩʤʦʪʨʠʪʝ, ʢʘʢ ʧʦʚʣʠʷʝʪ ʥʘ ʩʪʘʥʜʘʨʪʥʦʝ ʦʧʠʩʘʥʠʝ ʘʪʦʤʘ ʥʦʚʘʷ ʚʝʣʠʯʠʥʘ ʠʥʪʝʨʝʩʫʶʱʝʡ ʥʘʩ 
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ʢʦʥʩʪʘʥʪʳ. ʀ ð ʢʪʦ ʙʳ ʤʦʛ ʧʦʜʫʤʘʪʴ! ð ʦʙʳʯʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʘʪʦʤʦʚ ʨʘʟʚʘʣʠʚʘʝʪʩʷ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʟʚʝ ʯʪʦ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʙʳʣʦ ʩʦʚʩʝʤ ʢʨʦʭʦʪʥʳʤ. 

ʊʝʧʝʨʴ ʧʨʦʜʝʣʘʝʤ ʪʦ ʞʝ ʩʘʤʦʝ ʜʣʷ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʜʨʫʛʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʢʦʥʩʪʘʥʪʳ. ʕʪʘ 

ʢʦʥʩʪʘʥʪʘ, ʚʦʟʤʦʞʥʦ, ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ ʟʚʝʟʜʘʤ. ɿʘʬʠʢʩʠʨʫʝʤ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ ʥʘ ʠʭ 

ʥʳʥʝʰʥʠʭ ʟʥʘʯʝʥʠʷʭ, ʘ ʵʪʫ ʦʜʥʫ ʠʟʤʝʥʠʤ. ʅʘ ʵʪʦʪ ʨʘʟ ʤʳ ʦʙʥʘʨʫʞʠʤ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʝʣʠ 

ʟʚʝʟʜ ʧʝʨʝʩʪʘʶʪ ʨʘʙʦʪʘʪʴ, ʨʘʟʚʝ ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʵʪʦʡ ʢʦʥʩʪʘʥʪʳ ʙʫʜʝʪ ʦʯʝʥʴ-ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʤ. 

ʉʦʝʜʠʥʠʚ ʚʩʝ ʧʦʜʦʙʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʫʚʠʜʠʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʣʶʙʦʡ ʢʦʥʩʪʘʥʪʳ, ʧʨʝʚʳʰʘʶʱʝʝ 

ʢʘʢʫʶ-ʪʦ ʦʯʝʥʴ ʤʘʣʝʥʴʢʫʶ ʚʝʣʠʯʠʥʫ, ʧʦʨʪʠʪ ʢʘʢʦʡ-ʪʦ ʘʩʧʝʢʪ ʤʘʪʝʤʘʪʠʢʠ ɺʩʝʣʝʥʥʦʡ. ɺʳʚʦʜ: 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʠʪʴ ʚʩʝʣʝʥʥʫʶ ʩ ʪʘʢʠʤʠ ʞʝ ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʘʢ ʫ ʵʪʦʡ, 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʯʪʠ ʪʦʯʥʦ ʪʝ ʞʝ ʢʦʥʩʪʘʥʪʳ, ʯʪʦ ʜʝʡʩʪʚʫʶʪ ʟʜʝʩʴ. ʆʩʪʘʝʪʩʷ 

ʪʦʣʴʢʦ ʧʦʩʯʠʪʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʚʩʝʭ ʢʦʥʩʪʘʥʪ ʜʦ ʝʜʠʥʦʡ ʠ ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʳʝ 10ï47. 

ɿʚʫʯʠʪ ʫʙʝʜʠʪʝʣʴʥʦ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʚʥʫʰʠʪʝʣʴʥʫʶ ʬʠʟʠʢʫ ʠ ʤʘʪʝʤʘʪʠʢʫ, 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʨʘʩʯʝʪʘʭ. ɺ ʢʥʠʛʝ çʂʦʣʣʘʧʩ ʭʘʦʩʘè (The Collapse of Chaos) ʤʳ ʩ ʂʦʵʥʦʤ 

ʧʨʝʜʩʪʘʚʠʣʠ ʘʥʘʣʦʛʠʯʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʦʰʠʙʢʘ ʙʦʣʝʝ ʦʯʝʚʠʜʥʘ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʘʚʪʦʤʦʙʠʣʴ ð ʧʫʩʪʴ ʵʪʦ ʙʫʜʝʪ ʌʦʨʜ ʌʦʢʫʩ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʢʘʢʫʶ-ʥʠʙʫʜʴ 

ʜʝʪʘʣʴ, ʩʢʘʞʝʤ, ʙʦʣʪʳ, ʩʢʨʝʧʣʷʶʱʠʝ ʯʘʩʪʠ ʜʚʠʛʘʪʝʣʷ, ʠ ʩʧʨʦʩʠʪʝ ʩʝʙʷ, ʯʪʦ ʧʨʦʠʟʦʡʜʝʪ, ʝʩʣʠ ʚʳ 

ʠʟʤʝʥʠʪʝ ʜʠʘʤʝʪʨ ʙʦʣʪʦʚ, ʦʩʪʘʚʠʚ ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʥʝʠʟʤʝʥʥʳʤ. ʅʫ, ʝʩʣʠ ʙʦʣʪʳ ʦʢʘʞʫʪʩʷ ʩʣʠʰʢʦʤ 

ʪʦʣʩʪʳʤʠ, ʦʥʠ ʥʝ ʚʣʝʟʫʪ ʚ ʦʪʚʝʨʩʪʠʷ; ʘ ʝʩʣʠ ʦʥʠ ʦʢʘʞʫʪʩʷ ʩʣʠʰʢʦʤ ʪʦʥʢʠʤʠ, ʪʦ ʥʝ ʙʫʜʫʪ 

ʜʝʨʞʘʪʴʩʷ ʠ ʚʳʧʘʜʫʪ. ɺʳʚʦʜ: ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ ʧʦʣʫʯʠʪʴ ʨʘʙʦʯʠʡ ʘʚʪʦʤʦʙʠʣʴ, ʜʠʘʤʝʪʨ ʵʪʠʭ ʙʦʣʪʦʚ 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʯʝʥʴ ʙʣʠʟʦʢ ʢ ʪʦʤʫ, ʪʦ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʌʦʨʜ ʌʦʢʫʩʝ. ʊʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ 

ʢʦʣʝʩʘʭ (ʠʟʤʝʥʠʪʝ ʠʭ ʨʘʟʤʝʨ, ʠ ʧʦʢʨʳʰʢʠ ʥʝ ʧʦʜʦʡʜʫʪ), ʧʦʢʨʳʰʢʘʭ (ʠʟʤʝʥʠʪʝ ʠʭ ʨʘʟʤʝʨ, ʠ ʥʝ 

ʧʦʜʦʡʜʫʪ ʢʦʣʝʩʘ), ʩʚʝʯʘʭ, ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʰʝʩʪʝʨʝʥʢʝ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ ʠ ʪ.ʜ. 

ʉʣʦʞʠʪʝ ʚʩʝ ʵʪʦ ʚʤʝʩʪʝ, ʠ ʰʘʥʩ ʚʳʙʨʘʪʴ ʜʝʪʘʣʠ, ʠʟ ʢʦʪʦʨʳʭ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʦʞʥʦ ʩʦʙʨʘʪʴ 

ʘʚʪʦʤʦʙʠʣʴ, ʦʢʘʞʝʪʩʷ ʤʝʥʴʰʝ 10ï47. ɺʳ ʥʝ ʩʤʦʞʝʪʝ ʩʜʝʣʘʪʴ ʜʘʞʝ ʢʦʣʝʩʘ. 

ɼʘ, ʠ ʝʱʝ ʦʜʥʦ: ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʥʘ ʚʦʟʤʦʞʥʘʷ ʤʘʨʢʘ ʤʘʰʠʥʳ, ʠ ʵʪʦ, ʢʘʢ ʥʝʩʣʦʞʥʦ 

ʜʦʛʘʜʘʪʴʩʷ, ʌʦʨʜ ʌʦʢʫʩ. 

ɸ ʪʝʧʝʨʴ ʚʩʪʘʥʴʪʝ ʛʜʝ-ʥʠʙʫʜʴ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ ʠ ʧʦʩʤʦʪʨʠʪʝ, ʢʘʢ ʤʠʤʦ ʧʨʦʝʟʞʘʶʪ ʚʩʝ ʵʪʠ 

çʬʦʣʴʢʩʚʘʛʝʥʳè, çʪʦʡʦʪʳè, çʘʫʜʠè, çʥʠʩʩʘʥʳè, çʧʝʞʦè ʠ çʚʦʣʴʚʦè. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ-ʪʦ ʟʜʝʩʴ ʥʝ ʪʘʢ. 

*** 
ʆʰʠʙʢʘ ʚ ʪʦʤ, ʯʪʦ ʤʳ ʧʳʪʘʝʤʩʷ ʤʝʥʷʪʴ ʢʦʥʩʪʘʥʪʳ ʧʦ ʦʜʥʦʡ ʟʘ ʨʘʟ. 

ɽʩʣʠ ʚʳ ʩʪʨʦʠʪʝ ʘʚʪʦʤʦʙʠʣʴ, ʚʳ ʥʝ ʥʘʯʠʥʘʝʪʝ ʜʝʣʦ ʩ ʪʦʛʦ, ʯʪʦ ʙʝʨʝʪʝ ʛʦʪʦʚʳʡ ʨʘʙʦʪʘʶʱʠʡ 

ʧʨʦʝʢʪ ʠ ʥʘʯʠʥʘʝʪʝ ʤʝʥʷʪʴ, ʩʢʘʞʝʤ, ʨʘʟʤʝʨʳ ʙʦʣʪʦʚ, ʦʩʪʘʚʣʷʷ ʧʨʠ ʵʪʦʤ ʛʘʡʢʠ ʧʨʝʞʥʠʤʠ. ʀʣʠ 

ʤʝʥʷʝʪʝ ʨʘʟʤʝʨʳ ʧʦʢʨʳʰʝʢ, ʦʩʪʘʚʣʷʷ ʧʨʝʞʥʠʤʠ ʢʦʣʝʩʥʳʝ ʜʠʩʢʠ. ʕʪʦ ʯʠʩʪʦʝ ʙʝʟʫʤʠʝ. ɽʩʣʠ 

ʧʦʤʝʥʷʪʴ ʩʧʝʮʠʬʠʢʘʮʠʶ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʵʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʢʘʞʝʪʩʷ ʠ ʥʘ ʦʩʪʘʣʴʥʳʭ. ʏʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʥʦʚʳʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʡ ʧʨʦʝʢʪ, ʥʫʞʥʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʳʭ ʚʝʱʝʡ. 

ʗ ʚʩʪʨʝʯʘʣ ʣʠʰʴ ʦʜʠʥ ʦʪʚʝʪ ʥʘ ʪʘʢʫʶ ʢʨʠʪʠʢʫ ʛʠʧʦʪʝʟʳ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ, ʠ ʩʚʦʜʠʪʩʷ ʦʥ ʢ 

ʩʣʝʜʫʶʱʝʤʫ: çɼʘ, ʥʦ ʚʝʜʴ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪ ʥʘʤʥʦʛʦ ʪʨʫʜʥʝʝ, ʝʩʣʠ ʧʦʤʝʥʷʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ 

ʢʦʥʩʪʘʥʪè. ɼʘ, ʪʨʫʜʥʝʝ. ʅʦ ʵʪʦ ʥʝ ʦʧʨʘʚʜʳʚʘʝʪ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʨʘʩʯʝʪ, ʝʩʣʠ ʵʪʦʪ ʨʘʩʯʝʪ ʥʝʚʝʨʝʥ. 

ɽʩʣʠ ʙʳ ʚʳ ʧʨʠʰʣʠ ʚ ʙʘʥʢ ʠ ʧʦʧʨʦʩʠʣʠ ʧʦʜʚʝʩʪʠ ʙʘʣʘʥʩ ʚʘʰʝʛʦ ʩʯʝʪʘ, ʘ ʩʣʫʞʘʱʠʡ ʙʘʥʢʘ ʩʢʘʟʘʣ 

ʙʳ: çʇʨʦʩʪʠʪʝ, ʚʘʰ ʙʘʣʘʥʩ ʩʯʠʪʘʪʴ ʩʣʠʰʢʦʤ ʩʣʦʞʥʦ, ʥʦ ʫ ʤʠʩʩʠʩ ɼʞʦʫʥʩ ʥʘ ʩʯʝʪʫ 142 ʬʫʥʪʘè, 

ð ʚʘʤ ʙʳ ʵʪʦ ʧʦʥʨʘʚʠʣʦʩʴ? 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʘʩʯʝʪʝ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʙʳʚʘʶʪ ʦʜʠʥ ʦʯʝʥʴ 

ʠʥʪʝʨʝʩʥʳʡ ʠ ʚʘʞʥʳʡ ʚʦʧʨʦʩ: ʝʩʣʠ ʪʨʘʜʠʮʠʦʥʥʘʷ ʬʠʟʠʢʘ ʥʝ ʨʘʙʦʪʘʝʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʥʝʢʦʪʦʨʳʭ 

ʢʦʥʩʪʘʥʪ, ʪʦ ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ? ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʯʪʦ-ʪʦ ʜʨʫʛʦʝ ʤʦʞʝʪ ʩʳʛʨʘʪʴ 

ʘʥʘʣʦʛʠʯʥʫʶ ʨʦʣʴ. ɺ 2008 ʛʦʜʫ ʌʨʝʜ ɸʜʘʤʩ ʧʨʦʚʝʨʠʣ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʛʣʘʚʥʦʡ ʯʘʩʪʠ 

ʧʨʦʙʣʝʤʳ ð ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʟʚʝʟʜ. (ʈʘʟʫʤʝʝʪʩʷ, ʟʚʝʟʜʳ ð ʣʠʰʴ ʯʘʩʪʴ ʧʨʦʮʝʩʩʘ, 

ʩʥʘʙʞʘʶʱʝʛʦ ʚʩʝʣʝʥʥʫʶ ʨʘʟʫʤʥʳʤʠ ʬʦʨʤʘʤʠ ʞʠʟʥʠ. ɺʠʢʪʦʨ ʉʪʝʥʜʞʝʨ ʚ ʪʱʘʪʝʣʴʥʦ 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʝ çʆʰʠʙʢʘ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠè (The Fallacy of Fine-Tuning) ʨʘʟʙʠʨʘʣʩʷ 

ʝʱʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʘʩʧʝʢʪʘʤʠ ʧʨʦʙʣʝʤʳ. ʈʝʟʫʣʴʪʘʪ ʪʦʪ ʞʝ: ʪʦʥʢʘʷ ʥʘʩʪʨʦʡʢʘ ð ʩʠʣɹʥʦʝ 

ʧʨʝʫʚʝʣʠʯʝʥʠʝ.) ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʚʝʟʜ ʟʥʘʯʠʤʳ ʪʦʣʴʢʦ ʪʨʠ ʢʦʥʩʪʘʥʪʳ: ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʧʦʩʪʦʷʥʥʘʷ, ʧʦʩʪʦʷʥʥʘʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʩʪʦʷʥʥʘʷ, ʫʧʨʘʚʣʷʶʱʘʷ ʩʢʦʨʦʩʪʴʶ ʧʨʦʪʝʢʘʥʠʷ 

ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ. ʆʩʪʘʣʴʥʳʝ 23 ʥʝ ʧʨʦʩʪʦ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʝ; ʦʥʠ ʤʦʛʫʪ 

ʧʨʠʥʠʤʘʪʴ ʣʶʙʳʝ ʟʥʘʯʝʥʠʷ, ʥʝ ʚʳʟʳʚʘʷ ʥʠʢʘʢʠʭ ʧʨʦʙʣʝʤ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ. 
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ɿʘʪʝʤ ɸʜʘʤʩ ʧʨʦʚʝʨʠʣ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʪʨʝʭ ʟʥʘʯʠʤʳʭ ʢʦʥʩʪʘʥʪ, ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ, ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʥʠ ʜʘʶʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʝ çʟʚʝʟʜʳè. ʅʝʪ ʥʠʢʘʢʠʭ ʧʨʠʯʠʥ 

ʦʛʨʘʥʠʯʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʟʚʝʟʜʳ ʪʝʤʠ ʢʦʥʢʨʝʪʥʳʤʠ ʯʝʨʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʙʣʘʜʘʶʪ ʟʚʝʟʜʳ ʥʘʰʝʡ 

ɺʩʝʣʝʥʥʦʡ. ɺʘʩ ʚʝʜʴ ʥʝ ʫʙʝʜʠʪ ʪʝʦʨʠʷ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ, ʝʩʣʠ ʦʢʘʞʝʪʩʷ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʝʝ 

ʧʨʝʜʩʢʘʟʘʥʠʷʤ, ʟʚʝʟʜʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝ ʤʦʛʫʪ, ʘ ʚʦʪ ʯʫʪʴ ʙʦʣʝʝ ʛʦʨʷʯʠʝ ʦʙʲʝʢʪʳ ʥʘ 1% ʢʨʫʧʥʝʝ ʠ 

ʦʯʝʥʴ ʧʦʭʦʞʠʝ ʥʘ ʟʚʝʟʜʳ ð ʤʦʛʫʪ. ʇʦʵʪʦʤʫ ɸʜʘʤʩ ʦʧʨʝʜʝʣʠʣ ʟʚʝʟʜʫ ʢʘʢ ʣʶʙʦʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ 

ʩʦʭʨʘʥʷʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʡ ʛʨʘʚʠʪʘʮʠʠ, ʩʪʘʙʠʣʝʥ, ʩʫʱʝʩʪʚʫʝʪ ʜʦʣʛʦʝ 

ʚʨʝʤʷ ʠ ʠʩʧʦʣʴʟʫʝʪ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ. ɽʛʦ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʟʚʝʟʜʳ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʩʫʱʝʩʪʚʫʶʪ ʜʣʷ ʛʨʦʤʘʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʟʥʘʯʝʥʠʡ ʢʦʥʩʪʘʥʪ. ɽʩʣʠ ʩʦʟʜʘʪʝʣʴ 

ʚʩʝʣʝʥʥʳʭ ʚʳʙʠʨʘʝʪ ʢʦʥʩʪʘʥʪʳ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʪʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 25% ʤʳ ʧʦʣʫʯʠʤ 

ʚʩʝʣʝʥʥʫʶ, ʩʧʦʩʦʙʥʫʶ ʦʙʨʘʟʦʚʳʚʘʪʴ ʟʚʝʟʜʳ[107]. 

ʕʪʦ ʫʞʝ ʥʝ ʪʦʥʢʘʷ ʥʘʩʪʨʦʡʢʘ. ʅʦ ʨʝʟʫʣʴʪʘʪʳ ɸʜʘʤʩʘ ʝʱʝ ʩʠʣʴʥʝʝ. ʇʦʯʝʤʫ ʥʝ ʨʘʟʨʝʰʠʪʴ 

ʙʦʣʝʝ ʵʢʟʦʪʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ ʪʦʞʝ ʩʯʠʪʘʪʴʩʷ çʟʚʝʟʜʘʤʠè? ʀʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʚʳʭʦʜ ʚ ʧʨʠʥʮʠʧʝ 

ʪʦʞʝ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʘʢʠʝ-ʪʦ ʬʦʨʤʳ ʞʠʟʥʠ. ɺʦʟʤʦʞʥʦ, ʵʥʝʨʛʠʷ ʧʦʩʪʫʧʘʝʪ ʦʪ ʢʚʘʥʪʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʯʝʨʥʳʭ ʜʳʨʘʭ ʠʣʠ ʦʪ ʩʢʦʧʣʝʥʠʡ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʵʥʝʨʛʠʶ ʧʨʠ 

ʘʥʥʠʛʠʣʷʮʠʠ ʚʝʱʝʩʪʚʘ ʦʙʳʯʥʦʛʦ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 50%. ɺ ʪʦʤ, ʯʪʦ 

ʢʘʩʘʝʪʩʷ ʟʚʝʟʜ, ʥʘʰʘ ɺʩʝʣʝʥʥʘʷʥʝ ʜʦʣʞʥʘ ʩʨʘʞʘʪʴʩʷ ʟʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʠʤʝʷ ʦʜʠʥ ʰʘʥʩ ʠʟ 10 

ʤʠʣʣʠʦʥʦʚ ʪʨʠʣʣʠʦʥʦʚ ʪʨʠʣʣʠʦʥʦʚ ʪʨʠʣʣʠʦʥʦʚ. ʆʥʘ ʧʨʦʩʪʦ ʟʘʢʘʟʘʣʘ çʦʨʣʘè, ʠ ʤʦʥʝʪʢʘ, 

ʦʪʚʝʯʘʶʱʘʷ ʟʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ, ʣʝʛʣʘ ʥʫʞʥʦʡ ʩʪʦʨʦʥʦʡ ʢʚʝʨʭʫ. 

ʕʧʠʣʦʛ 
ɺʩʝʣʝʥʥʘʷ ð ʙʦʣʴʰʦʝ ʤʝʩʪʦ, ʤʦʞʝʪ ʙʳʪʴ, ʩʘʤʦʝ ʙʦʣʴʰʦʝ. 

ʂʠʣʛʦʨ ʊʨʘʫʪ (ʌʠʣʠʧ ʍʦʩʝ ʌʘʨʤʝʨ). çɺʝʥʝʨʘ ʥʘ ʨʘʢʦʚʠʥʝè 

ʅʘʰʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʫʪʝʰʝʩʪʚʠʝ ʧʨʠʚʝʣʦ ʥʘʩ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʢ ʩʘʤʳʤ ʜʘʣʴʥʠʤ 

ʧʨʝʜʝʣʘʤ ʢʦʩʤʦʩʘ ʠ ʦʪ ʥʘʯʘʣʘ ʚʨʝʤʝʥ ʢ ʢʦʥʮʫ ɺʩʝʣʝʥʥʦʡ. ʅʘʯʘʣʦʩʴ ʦʥʦ ʚ ʜʦʠʩʪʦʨʠʯʝʩʢʠʭ 

ʛʣʫʙʠʥʘʭ, ʢʦʛʜʘ ʜʨʝʚʥʠʝ ʣʶʜʠ ʩʤʦʪʨʝʣʠ ʥʘ ʥʝʙʦ ʠ ʛʘʜʘʣʠ, ʯʪʦ ʪʘʤ, ʚʚʝʨʭʫ, ʧʨʦʠʩʭʦʜʠʪ. ʂʦʥʮʘ 

ʝʤʫ ʧʦʢʘ ʥʝ ʚʠʜʥʦ, ʠʙʦ, ʯʝʤ ʙʦʣʴʰʝ ʤʳ ʫʟʥʘʝʤ ʦ ʢʦʩʤʦʩʝ, ʪʝʤ ʙʦʣʴʰʝʛʦ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʥʷʪʴ. 

ʄʘʪʝʤʘʪʠʢʘ ʨʘʟʚʠʚʘʣʘʩʴ ʚʤʝʩʪʝ ʩ ʘʩʪʨʦʥʦʤʠʝʡ ʠ ʜʨʫʛʠʤʠ ʩʚʷʟʘʥʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʟʥʘʥʠʡ, 

ʪʘʢʠʤʠ ʢʘʢ ʷʜʝʨʥʘʷ ʬʠʟʠʢʘ, ʘʩʪʨʦʬʠʟʠʢʘ, ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ, ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʪʝʦʨʠʷ 

ʩʪʨʫʥ. ʌʠʟʠʢʘ ʟʘʜʘʝʪ ʚʦʧʨʦʩʳ, ʤʘʪʝʤʘʪʠʢʘ ʧʳʪʘʝʪʩʷ ʦʪʚʝʪʠʪʴ ʥʘ ʥʠʭ. ʀʥʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʦʙʦʨʦʪ, ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʪʢʨʳʪʠʷ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʥʦʚʳʝ ʷʚʣʝʥʠʷ. ʋʩʠʣʠʷ ʅʴʶʪʦʥʘ, 

ʩʪʨʝʤʠʚʰʝʛʦʩʷ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʢʦʥʳ ʪʷʛʦʪʝʥʠʷ ʠ ʜʚʠʞʝʥʠʷ, ʜʘʣʠ ʪʦʣʯʦʢ ʨʘʟʚʠʪʠʶ ʪʝʦʨʠʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʘʥʘʣʠʟʫ ʟʘʜʘʯʠ n ʪʝʣ; ʪʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʜʦʭʥʦʚʠʣʠ ʫʯʝʥʳʭ ʥʘ 

ʨʘʩʯʝʪʳ, ʧʦʟʚʦʣʠʚʰʠʝ ʧʨʝʜʩʢʘʟʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʅʝʧʪʫʥʘ ʠ ʭʘʦʪʠʯʝʩʢʦʝ ʢʫʚʳʨʢʘʥʠʝ 

ɻʠʧʝʨʠʦʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ ð ʠ ʘʩʪʨʦʥʦʤʠʷ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ð ʩʪʘʣʠ ʙʦʣʝʝ 

ʭʠʪʨʦʫʤʥʳʤʠ ʠ ʩʣʦʞʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʧʦʩʪʦʷʥʥʦ ʚʜʦʭʥʦʚʣʷʝʪ ʜʨʫʛʫʶ ʥʘ ʥʦʚʳʝ 

ʠʜʝʠ. ɺʘʚʠʣʦʥʩʢʠʝ ʟʘʧʠʩʠ ʦ ʜʚʠʞʝʥʠʠ ʧʣʘʥʝʪ ʪʨʝʙʦʚʘʣʠ ʨʘʟʚʠʪʦʡ ʠ ʪʦʯʥʦʡ ʘʨʠʬʤʝʪʠʢʠ. 

ʇʪʦʣʝʤʝʝʚʘ ʤʦʜʝʣʴ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʥʘ ʛʝʦʤʝʪʨʠʠ ʩʬʝʨ ʠ ʦʢʨʫʞʥʦʩʪʝʡ. ɼʣʷ 

ʢʝʧʣʝʨʦʚʘ ʚʘʨʠʘʥʪʘ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʢʦʥʠʯʝʩʢʠʝ ʩʝʯʝʥʠʷʛʨʝʯʝʩʢʠʭ ʛʝʦʤʝʪʨʦʚ. ʂʦʛʜʘ ʅʴʶʪʦʥ 

ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʚʩʝ ʵʪʦ ʜʝʣʦ ʟʘʥʦʚʦ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʟʘʢʦʥ, ʦʥ ʧʨʝʜʩʪʘʚʠʣ ʝʛʦ ʧʨʠ ʧʦʤʦʱʠ 

ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʥʦ ʨʘʟʤʳʰʣʝʥʠʷ ʝʛʦ ʩʪʨʦʠʣʠʩʴ ʥʘ ʙʘʟʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʇʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʷʭ, ʦʢʘʟʘʣʩʷ ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥ 

ʢ ʩʣʦʞʥʦʩʪʷʤ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʈʘʟʦʙʨʘʚʰʠʩʴ ʚ ʜʚʠʞʝʥʠʠ ʜʚʫʭ ʚʟʘʠʤʥʦ 

ʧʨʠʪʷʛʠʚʘʶʱʠʭʩʷ ʪʝʣ, ʘʩʪʨʦʥʦʤʳ ʠ ʤʘʪʝʤʘʪʠʢʠ ʧʦʧʳʪʘʣʠʩʴ ʧʝʨʝʡʪʠ ʢ ʩʠʩʪʝʤʘʤ ʪʨʝʭ ʠ ʙʦʣʝʝ 

ʪʝʣ. ʕʪʘ ʧʦʧʳʪʢʘ ʙʳʣʘ ʩʦʨʚʘʥʘ ʪʝʤ, ʯʪʦ ʤʳ ʩʝʛʦʜʥʷ ʥʘʟʳʚʘʝʤ ʭʘʦʪʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʦʡ; ʚ ʩʘʤʦʤ 

ʜʝʣʝ, ʭʘʦʩ ʚʧʝʨʚʳʝ ʧʦʜʥʷʣ ʛʦʣʦʚʫ ʚ ʟʘʜʘʯʝ çʜʚʫʭ ʩ ʧʦʣʦʚʠʥʦʡè ʪʝʣ. ʇʨʦʛʨʝʩʩ ʪʝʤ ʥʝ ʤʝʥʝʝ 

ʦʢʘʟʘʣʩʷ ʚʦʟʤʦʞʝʥ. ʀʜʝʠ ʇʫʘʥʢʘʨʝ ʚʜʦʭʥʦʚʠʣʠ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʫʶ ʦʙʣʘʩʪʴ ʤʘʪʝʤʘʪʠʢʠ: 

ʪʦʧʦʣʦʛʠʶ. ʆʥ ʠ ʩʘʤ ʩʳʛʨʘʣ ʚʠʜʥʫʶ ʨʦʣʴ ʚ ʝʝ ʨʘʟʚʠʪʠʠ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ. ʊʦʧʦʣʦʛʠʷ ð ʵʪʦ 

ʛʝʦʤʝʪʨʠʷ ʚ ʦʯʝʥʴ ʛʠʙʢʦʤ ʩʤʳʩʣʝ. 

ʇʨʦʩʪʦʡ ʚʦʧʨʦʩ çʂʘʢ ʩʚʝʪʠʪ ʉʦʣʥʮʝ?è ʦʪʢʨʳʣ ʷʱʠʢ ʇʘʥʜʦʨʳ, ʢʦʛʜʘ ʩʪʘʣʦ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʷʩʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʶʙʦʛʦ ʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʉʦʣʥʮʝ ʜʘʚʥʦ ʜʦʣʞʥʦ ʙʳʣʦ 

ʙʳ ʚʳʛʦʨʝʪʴ ʧʦʣʥʦʩʪʴʶ ʠ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʫʛʦʣʝʢ. ʇʦʷʚʣʝʥʠʝ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʧʦʤʦʛʣʦ ʦʙʲʷʩʥʠʪʴ, 
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ʢʘʢ ʟʚʝʟʜʳʧʨʦʠʟʚʦʜʷʪ ʪʝʧʣʦ ʠ ʩʚʝʪ; ʢʫʣʴʤʠʥʘʮʠʝʡ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʩʪʘʣʠ ʪʦʯʥʳʝ ʧʨʝʜʩʢʘʟʘʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ɻʘʣʘʢʪʠʢʝ ʧʦʯʪʠ ʚʩʝʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ɼʠʥʘʤʠʢʘ ʛʘʣʘʢʪʠʢ ʩ ʫʯʝʪʦʤ ʠʭ ʧʦʨʘʟʠʪʝʣʴʥʳʭ ʬʦʨʤ ʚʜʦʭʥʦʚʠʣʘ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʠ 

ʥʦʚʳʝ ʦʟʘʨʝʥʠʷ, ʥʦ ʧʦʨʦʜʠʣʘ ʪʘʢʞʝ ʠ ʥʦʚʫʶ ʛʠʛʘʥʪʩʢʫʶ ʟʘʛʘʜʢʫ: ʢʨʠʚʳʝ ʚʨʘʱʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʦʪʠʚʦʨʝʯʘʪ ʟʘʢʦʥʫ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ, ʨʘʟʚʝ ʪʦʣʴʢʦ (ʢʘʢ ʫʪʚʝʨʞʜʘʶʪ ʢʦʩʤʦʣʦʛʠ) 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʝʱʝʩʪʚʘ ʚʦ ɺʩʝʣʝʥʥʦʡ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʩʝʛʦ, ʯʪʦ ʤʳ ʢʦʛʜʘ-ʣʠʙʦ 

ʥʘʙʣʶʜʘʣʠ ʠʣʠ ʩʦʟʜʘʚʘʣʠ ʚ ʫʩʢʦʨʠʪʝʣʷʭ ʯʘʩʪʠʮ. ʀʣʠ, ʚʦʟʤʦʞʥʦ, ʢʘʢ ʥʘʯʠʥʘʶʪ ʧʦʜʦʟʨʝʚʘʪʴ 

ʥʝʢʦʪʦʨʳʝ ʤʘʪʝʤʘʪʠʢʠ, ʧʨʦʙʣʝʤʘ ʟʜʝʩʴ ʢʨʦʝʪʩʷ ʥʝ ʚ ʬʠʟʠʢʝ, ʘ ʚ ʥʝʧʨʠʛʦʜʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ. 

ʂʦʛʜʘ ʕʡʥʰʪʝʡʥ ʦʩʫʱʝʩʪʚʠʣ ʨʝʚʦʣʶʮʠʶ ʚ ʬʠʟʠʢʝ ʠ ʟʘʭʦʪʝʣ ʨʘʩʰʠʨʠʪʴ ʝʝ ʥʘ ʛʨʘʚʠʪʘʮʠʶ, 

ʝʤʫ ʥʘ ʧʦʤʦʱʴ ʧʨʠʰʝʣ ʥʦʚʳʡ ʪʠʧ ʛʝʦʤʝʪʨʠʠ: ʨʠʤʘʥʦʚʘ ʪʝʦʨʠʷ ʤʥʦʛʦʦʙʨʘʟʠʡ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʛʘʫʩʩʦʚʦʤ ʨʘʜʠʢʘʣʴʥʦʤ ʧʦʜʭʦʜʝ ʢ ʢʨʠʚʠʟʥʝ. ʇʦʣʫʯʠʚʰʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʱʘʷ ʪʝʦʨʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʦʙʲʷʩʥʷʝʪ ʘʥʦʤʘʣʴʥʫʶ ʧʨʝʮʝʩʩʠʶ ʧʝʨʠʛʝʣʠʷ ʄʝʨʢʫʨʠ ̫ʠ ʠʩʢʨʠʚʣʝʥʠʝ ʩʚʝʪʘ 

ʉʦʣʥʮʝʤ. ʂʦʛʜʘ ʵʪʫ ʪʝʦʨʠʶ ʧʨʠʤʝʥʠʣʠ ʢ ʤʘʩʩʠʚʥʳʤ ʟʚʝʟʜʘʤ, ʩʪʨʘʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʨʝʰʝʥʠʡ ʧʨʠʚʣʝʢʣʠ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʢ ʪʦʤʫ, ʯʪʦ ʤʳ ʩʝʡʯʘʩ ʥʘʟʳʚʘʝʤ ʯʝʨʥʳʤʠ ʜʳʨʘʤʠ. 

ɺʩʝʣʝʥʥʘʷ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʦʙʨʝʪʘʣʘ ʧʦʠʩʪʠʥʝ ʩʪʨʘʥʥʳʡ ʚʠʜ. 

ʂʦʛʜʘ ʦʙʱʫʶ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʠʣʠ ʢʦ ɺʩʝʣʝʥʥʦʡ ʚ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪ 

ʧʦʣʫʯʠʣʩʷ ʝʱʝ ʙʦʣʝʝ ʩʪʨʘʥʥʳʡ. ʆʪʢʨʳʪʦʝ ʍʘʙʙʣʦʤ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ ʛʘʣʘʢʪʠʢ, 

ʧʦʜʨʘʟʫʤʝʚʘʚʰʝʝ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʨʘʩʰʠʨʷʝʪʩʷ, ʧʨʠʚʝʣʦ ʃʝʤʝʪʨʘ ʢ ʪʝʦʨʠʠ ʚʟʨʳʚʘʶʱʝʛʦʩʷ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʷʡʮʘ, ʦʥʘ ʞʝ ð ʪʝʦʨʠʷ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ʏʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ɹʦʣʴʰʦʤ ʚʟʨʳʚʝ, 

ʪʨʝʙʦʚʘʣʠʩʴ ʥʦʚʘʷ ʬʠʟʠʢʘ ʠ ʥʦʚʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʘ ʪʘʢʞʝ ʥʦʚʳʝ ʤʦʱʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ. 

ʊʦ, ʯʪʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʢʘʟʘʣʦʩʴ ʠʩʯʝʨʧʳʚʘʶʱʠʤ ʦʪʚʝʪʦʤ, ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ 

ʥʘʯʘʣʦ ʨʘʟʚʘʣʠʚʘʪʴʩʷ ʥʘ ʯʘʩʪʠ ʠ ʧʦʪʨʝʙʦʚʘʣʦ ʚʚʝʜʝʥʠʷ ʪʨʝʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ çʢʦʩʪʳʣʝʡè: 

ʠʥʬʣʷʮʠʠ, ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ. ʂʦʩʤʦʣʦʛʠ ʧʨʦʧʘʛʘʥʜʠʨʫʶʪ ʚʩʝ ʵʪʦ ʢʘʢ ʛʣʫʙʦʢʠʝ 

ʦʪʢʨʳʪʠʷ, ʯʪʦ ʙʳʣʦ ʙʳ ʧʨʘʚʜʦʡ, ʝʩʣʠ ʙʳ ʠʭ ʪʝʦʨʠʠ ʚʳʜʝʨʞʠʚʘʣʠ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ; ʦʜʥʘʢʦ ʫ 

ʢʘʞʜʦʛʦ ʜʦʧʦʣʥʝʥʠʷ ʠʤʝʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʥʠ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʥʝ ʧʦʣʫʯʝʥʳ 

ʥʝʟʘʚʠʩʠʤʳʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʝʭ ʜʘʣʝʢʦ ʠʜʫʱʠʭ ʜʦʧʫʱʝʥʠʡ, ʙʝʟ ʢʦʪʦʨʳʭ ʵʪʠ ʜʦʧʦʣʥʝʥʠʷ ʥʝ 

ʨʘʙʦʪʘʶʪ[108]. 

ʌʠʟʠʢʠ ʧʦʩʪʦʷʥʥʦ ʜʦʨʘʙʘʪʳʚʘʶʪ ʩʚʦʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʩʤʦʩʝ, ʠ ʢʘʞʜʦʝ ʥʦʚʦʝ ʦʪʢʨʳʪʠʝ 

ʧʦʜʥʠʤʘʝʪ ʥʦʚʳʝ ʚʦʧʨʦʩʳ. ɺ ʠʶʥʝ 2016 ʛʦʜʘ NASA ʠ ɽʂɸ ʧʨʠ ʧʦʤʦʱʠ ʂʦʩʤʠʯʝʩʢʦʛʦ ʪʝʣʝʩʢʦʧʘ 

ʠʤʝʥʠ ʍʘʙʙʣʘ ʠʟʤʝʨʠʣʠ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʟʚʝʟʜ ʚ ʜʝʚʷʪʥʘʜʮʘʪʠ ʛʘʣʘʢʪʠʢʘʭ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʢʦʤʘʥʜʦʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸʜʘʤʘ ʈʠʩʩʘ, ʧʦʟʚʦʣʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʚʳʩʦʢʦʪʦʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʧʝʨʝʩʤʦʪʨʝʪʴ ʧʦʩʪʦʷʥʥʫʶ ʍʘʙʙʣʘ ʠ ʫʩʪʘʥʦʚʠʪʴ ʝʝ ʟʥʘʯʝʥʠʝ ʨʘʚʥʳʤ 73,2 ʢʠʣʦʤʝʪʨʘ ʚ 

ʩʝʢʫʥʜʫ ʥʘ ʤʝʛʘʧʘʨʩʝʢ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʨʘʩʰʠʨʷʝʪʩʷ ʥʘ 5ï9% ʙʳʩʪʨʝʝ, ʯʝʤ 

ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ. ɺ ʨʘʤʢʘʭ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʫʞʝ ʥʝ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʬʦʥʘ, ʧʨʦʚʦʜʠʤʳʤʠ WMAP ʠ 

ʘʧʧʘʨʘʪʦʤ Planck ɽʂɸ. ʕʪʦʪ ʥʝʦʞʠʜʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʢʘʢ ʥʦʚʳʤ ʢʣʶʯʦʤ ʢ 

ʧʨʠʨʦʜʝ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ, ʪʘʢ ʠ ʧʨʠʟʥʘʢʦʤ ʪʦʛʦ, ʯʪʦ ʥʠ ʧʝʨʚʦʛʦ, ʥʠ ʚʪʦʨʦʛʦ 

ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠ ʯʪʦ ʥʘʰʘ ʢʘʨʪʠʥʘ ɺʩʝʣʝʥʥʦʡ ʥʫʞʜʘʝʪʩʷ ʚ ʧʝʨʝʩʤʦʪʨʝ. 

ʀʤʝʥʥʦ ʪʘʢ, ʙʝʟʫʩʣʦʚʥʦ, ʠ ʧʨʦʜʚʠʛʘʝʪʩʷ ʚʧʝʨʝʜ ʥʘʩʪʦʷʱʘʷ ʥʘʫʢʘ. ʊʨʠ ʰʘʛʘ ʚʧʝʨʝʜ, ʜʚʘ ʥʘʟʘʜ. 

ʄʘʪʝʤʘʪʠʢʘʤ ʧʦʚʝʟʣʦ, ʦʥʠ ʞʠʚʫʪ ʚ ʣʦʛʠʯʝʩʢʦʤ ʧʫʟʳʨʝ, ʛʜʝ ʝʩʣʠ ʯʪʦ-ʪʦ ʦʜʥʘʞʜʳ ʜʦʢʘʟʘʥʦ, ʪʦ 

ʦʥʦ ʫʞʝ ʥʘʚʩʝʛʜʘ ʦʩʪʘʥʝʪʩʷ ʠʩʪʠʥʦʡ. ʀʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ, ʥʦ 

ʪʝʦʨʝʤʳ ʥʝ ʜʦʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦʟʜʥʝʡʰʠʤʠ ʦʪʢʨʳʪʠʷʤʠ. ʍʦʪʷ ʙʳʚʘʝʪ, ʢʦʥʝʯʥʦ, ʯʪʦ ʦʥʠ 

ʫʩʪʘʨʝʚʘʶʪ ʠʣʠ ʫʪʨʘʯʠʚʘʶʪ ʩʚʷʟʴ ʩ ʥʳʥʝʰʥʠʤʠ ʥʘʫʯʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ. ʅʘʫʢʘ ʚʩʝʛʜʘ ʫʩʣʦʚʥʘ ʠ 

ʭʦʨʦʰʘ ʨʦʚʥʦ ʚ ʪʦʡ ʩʪʝʧʝʥʠ, ʚ ʢʘʢʦʡ ʭʦʨʦʰʠ ʪʝʢʫʱʠʝ ʜʘʥʥʳʝ. ɺ ʦʪʚʝʪ ʥʘ ʥʦʚʳʝ ʜʘʥʥʳʝ ʫʯʝʥʳʝ 

ʦʩʪʘʚʣʷʶʪ ʟʘ ʩʦʙʦʡ ʧʨʘʚʦ ʠʟʤʝʥʠʪʴ ʩʚʦʝ ʤʥʝʥʠʝ. 

ɼʘʞʝ ʢʦʛʜʘ ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʧʦʥʠʤʘʝʤ ʯʪʦ-ʪʦ, ʧʝʨʝʜ ʥʘʤʠ ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ ʥʝʦʞʠʜʘʥʥʳʝ 

ʚʦʧʨʦʩʳ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʚʩʝʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ ʠʤʝʶʪ ʨʦʚʥʦ ʩʪʦʣʴʢʦ ʞʝ 

ʩʤʳʩʣʘ, ʩʢʦʣʴʢʦ ʝʛʦ ʠʤʝʝʪ ʩʘʤʘ ʦʥʘ. ʂʦʛʜʘ ʨʘʩʯʝʪʳ ʚʨʦʜʝ ʙʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʚʘʨʠʘʥʪʦʚ ʥʝʚʦʟʤʦʞʥʘ ʙʳʣʘ ʙʳ ʥʝ ʪʦʣʴʢʦ ʞʠʟʥʴ, ʥʦ ʜʘʞʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʪʦʤʦʚ, ʥʘ ʩʮʝʥʝ ʚʦ 

ʚʩʝʤ ʩʚʦʝʤ ʚʝʣʠʢʦʣʝʧʠʠ ʧʦʷʚʠʣʘʩʴ ʬʠʣʦʩʦʬʩʢʘʷ ʟʘʛʘʜʢʘ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ. ʇʦʧʳʪʢʠ ʨʘʟʨʝʰʠʪʴ 

ʝʝ ʧʨʠʚʝʣʠ ʢ ʩʘʤʳʤ ʚʧʝʯʘʪʣʷʶʱʠʤ, ʭʦʪʷ ʠ ʫʤʦʟʨʠʪʝʣʴʥʳʤ, ʠʜʝʷʤ ʠʟ ʚʩʝʭ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʢʦʛʜʘ-ʣʠʙʦ ʬʠʟʠʢʘʤʠ. ʆʜʥʘʢʦ ʚʩʝ ʵʪʠ ʠʜʝʠ ʥʝ ʥʫʞʥʳ, ʝʩʣʠ ʧʨʦʙʣʝʤʘ, ʢʘʢ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʥʠʤʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ, ʚʳʩʦʩʘʥʘ ʠʟ ʧʘʣʴʮʘ. 



211 

ɻʣʘʚʥʘʷ ʠʜʝʷ ʢʥʠʛʠ çʄʘʪʝʤʘʪʠʢʘ ʢʦʩʤʦʩʘè ð ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʨʘʩʩʫʞʜʝʥʠʷʭ, ʠ ʧʦʨʘʟʠʪʝʣʴʥʳʡ ʫʩʧʝʭ ʪʘʢʦʚʳʭ ð ʚ ʘʩʪʨʦʥʦʤʠʠ ʠ ʢʦʩʤʦʣʦʛʠʠ. ɼʘʞʝ ʢʦʛʜʘ ʷ 

ʢʨʠʪʠʢʫʶ ʧʦʧʫʣʷʨʥʳʝ ʪʝʦʨʠʠ, ʷ ʥʘʯʠʥʘʶ ʩ ʦʙʲʷʩʥʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʟʛʣʷʜʦʚ ʠ ʪʦʛʦ, ʧʦʯʝʤʫ 

ʤʥʦʛʠʝ ʩ ʥʠʤʠ ʩʦʛʣʘʩʥʳ. ʅʦ ʝʩʣʠ ʠʤʝʶʪʩʷ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʩʝʨʴʝʟʥʳʝ ʧʨʠʯʠʥʳ ʨʘʩʩʤʦʪʨʝʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ (ʠ ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʵʪʠ ʘʣʴʪʝʨʥʘʪʠʚʳ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ ʚʩʝʨʴʝʟ), ʤʥʝ 

ʢʘʞʝʪʩʷ, ʩʪʦʠʪ ʠʭ ʧʨʝʜʩʪʘʚʠʪʴ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʚʳʟʳʚʘʶʪ ʩʧʦʨʳ ʠʣʠ ʦʪʚʝʨʛʘʶʪʩʷ ʤʥʦʛʠʤʠ 

ʢʦʩʤʦʣʦʛʘʤʠ. ʗ ʥʝ ʭʦʯʫ, ʯʪʦʙʳ ʚʳ ʧʨʠʥʠʤʘʣʠ ʥʘ ʚʝʨʫ ʫʚʝʨʝʥʥʳʝ ʟʘʷʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ 

ʟʘʛʘʜʢʠ ɺʩʝʣʝʥʥʦʡ ʨʘʟʨʝʰʝʥʳ, ʪʦʛʜʘ ʢʘʢ ʦʩʪʘʝʪʩʷ ʝʱʝ ʤʥʦʞʝʩʪʚʦ ʥʝʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʷ ʭʦʯʫ ʦʙʲʷʩʥʠʪʴ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʪʦʞʝ: ʵʪʦ ʢʨʘʩʠʚʳʝ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʠ; ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʚʝʨʥʳʤʠ, ʘ ʝʩʣʠ ʥʝʪ, ʪʦ ʧʦʤʦʛʫʪ ʚʳʤʦʩʪʠʪʴ ʜʦʨʦʛʫ ʢ ʯʝʤʫ-ʪʦ 

ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʤʫ. 

ɸʣʴʪʝʨʥʘʪʠʚʳ ʵʪʠ ʯʘʩʪʦ ʢʘʞʫʪʩʷ ʨʘʜʠʢʘʣʴʥʳʤʠ ð ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʥʝ ʙʳʣʦ, ʪʝʤʥʦʝ 

ʚʝʱʝʩʪʚʦ ð ʭʠʤʝʨʘé ʅʦ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʟʘʜ ʥʠ ʪʘ ʥʠ ʜʨʫʛʘʷ ʪʝʦʨʠʷ 

ʚʦʦʙʱʝ ʥʝ ʠʤʝʣʘ ʩʪʦʨʦʥʥʠʢʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʘʣʴʥʠʭ ʨʫʙʝʞʘʭ ʧʦʟʥʘʥʠʷ ʚʩʝʛʜʘ ʩʣʦʞʥʳ, ʠ ʤʳ 

ʥʝ ʤʦʞʝʤ ʚʳʨʘʩʪʠʪʴ ʚʩʝʣʝʥʥʫʶ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʦʤʝʩʪʠʪʴ ʝʝ ʧʦʜ ʤʠʢʨʦʩʢʦʧ, ʧʝʨʝʛʥʘʪʴ, ʯʪʦʙʳ 

ʧʦʩʤʦʪʨʝʪʴ, ʠʟ ʯʝʛʦ ʦʥʘ ʩʜʝʣʘʥʘ, ʠʣʠ ʥʘʛʨʫʟʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ, ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ, ʯʪʦ ʩʣʦʤʘʝʪʩʷ 

ʧʝʨʚʳʤ. ʇʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʥʷʪʴ ʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʫʞʜʝʥʠʷ ʠ ʚʦʦʙʨʘʞʝʥʠʝ. ɸ ʪʘʢʞʝ ʢʨʠʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ, ʧʦʯʝʤʫ ʷ ʠ ʫʜʝʣʠʣ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ, ʯʝʤ ʧʨʠʥʷʪʦ, ʪʝʤ ʠʜʝʷʤ, ʢʦʪʦʨʳʝ ʥʝ ʦʪʨʘʞʘʶʪ 

ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʤʥʝʥʠʷ. ʆʥʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʦʡ ʯʘʩʪʴʶ ʥʘʫʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʄʳ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʜʝʩʷʪʢʘʤʠ ʦʰʠʙʦʯʥʳʭ ʪʝʦʨʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʪʘʢ ʜʘʚʥʦ ʢʘʟʘʣʠʩʴ ʩʦʚʝʨʰʝʥʥʦ 

ʨʘʟʫʤʥʳʤʠ. ɿʝʤʣʷ ð ʮʝʥʪʨ ɺʩʝʣʝʥʥʦʡ. ʇʣʘʥʝʪʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ, ʢʦʛʜʘ ʧʨʦʣʝʪʘʚʰʘʷ ʤʠʤʦ 

ʟʚʝʟʜʘ ʚʳʪʷʥʫʣʘ ʠʟ ʉʦʣʥʮʘ ʩʠʛʘʨʦʦʙʨʘʟʥʫʶ ʤʘʩʩʫ. ɺʦʟʣʝ ʉʦʣʥʮʘ, ʚʥʫʪʨʠ ʦʨʙʠʪʳ ʄʝʨʢʫʨʠʷ, 

ʠʤʝʝʪʩʷ ʝʱʝ ʦʜʥʘ ʧʣʘʥʝʪʘ. ʋ ʉʘʪʫʨʥʘ ʝʩʪʴ ʫʰʠ. ʉʦʣʥʮʝ ð ʝʜʠʥʩʪʚʝʥʥʘʷ ʟʚʝʟʜʘ, ʚʦʟʣʝ ʢʦʪʦʨʦʡ 

ʝʩʪʴ ʧʣʘʥʝʪʳ. ʅʘʰʘ ɻʘʣʘʢʪʠʢʘ ʧʦʢʦʠʪʩʷ ʚ ʮʝʥʪʨʝ ɺʩʝʣʝʥʥʦʡ, ʦʢʨʫʞʝʥʥʘʷ ʙʝʩʢʦʥʝʯʥʦʡ ʧʫʩʪʦʪʦʡ. 

ɻʘʣʘʢʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʤʝʨʥʦ. ɺʩʝʣʝʥʥʘʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚʩʝʛʜʘ, ʥʦ ʚ ʤʝʞʟʚʝʟʜʥʦʡ ʧʫʩʪʦʪʝ 

ʧʦʩʪʦʷʥʥʦ ʚʦʟʥʠʢʘʝʪ ʥʦʚʦʝ ʚʝʱʝʩʪʚʦ. ɺ ʩʚʦʝ ʚʨʝʤʷ ʵʪʠ ʪʝʦʨʠʠ ʧʦʣʴʟʦʚʘʣʠʩʴ ʰʠʨʦʢʦʡ 

ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʜʦʩʪʦʚʝʨʥʳʭ ʥʘ 

ʪʦʪ ʤʦʤʝʥʪ ʜʘʥʥʳʭ. ʀʤʝʡʪʝ ʚ ʚʠʜʫ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʩʝʛʜʘ ʚʳʛʣʷʜʝʣʠ ʥʝʤʥʦʛʦ ʛʣʫʧʦ; ʫ ʫʯʝʥʳʭ 

ʠʥʦʛʜʘ ʚʦʟʥʠʢʘʶʪ ʦʯʝʥʴ ʩʪʨʘʥʥʳʝ ʠʜʝʠ, ʧʦʜʢʨʝʧʣʝʥʥʳʝ ʩʢʦʨʝʝ ʩʪʘʜʥʳʤ ʠʥʩʪʠʥʢʪʦʤ ʠ 

ʢʚʘʟʠʨʝʣʠʛʠʦʟʥʳʤ ʨʚʝʥʠʝʤ, ʥʝʞʝʣʠ ʨʝʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʗ ʥʝ ʚʠʞʫ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ ʚʳʩʦʢʦ ʮʝʥʠʤʳʝ ʩʝʛʦʜʥʷ ʪʝʦʨʠʠ ʤʦʛʣʠ ʙʳ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ 

ʠʥʫʶ ʩʫʜʴʙʫ. ʄʦʞʝʪ ʙʳʪʴ, ʃʫʥʘ ʚʦʟʥʠʢʣʘ ʚʦʚʩʝ ʥʝ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ɿʝʤʣʠ ʩ ʪʝʣʦʤ ʨʘʟʤʝʨʦʤ ʩ 

ʄʘʨʩ. ʄʦʞʝʪ ʙʳʪʴ, ʥʠʢʘʢʦʛʦ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʥʝ ʙʳʣʦ. ʄʦʞʝʪ ʙʳʪʴ, ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ ʥʝ 

ʷʚʣʷʝʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ. ʄʦʞʝʪ ʙʳʪʴ, ʯʝʨʥʳʭ ʜʳʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʄʦʞʝʪ ʙʳʪʴ, ʠʥʬʣʷʮʠʠ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ. ʄʦʞʝʪ ʙʳʪʴ, ʪʝʤʥʦʝ ʚʝʱʝʩʪʚʦ ʧʨʦʩʪʦ ʦʰʠʙʢʘ. ʄʦʞʝʪ 

ʙʳʪʴ, ʠʥʦʧʣʘʥʝʪʥʘʷ ʞʠʟʥʴ ʤʦʞʝʪ ʨʘʜʠʢʘʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʚʩʝʛʦ, ʩ ʯʝʤ ʤʳ ʢʦʛʜʘ-ʣʠʙʦ 

ʚʩʪʨʝʯʘʣʠʩʴ, ʘ ʤʦʞʝʪ ʙʳʪʴ, ʠ ʦʪ ʪʦʛʦ, ʯʪʦ ʤʳ ʚ ʩʦʩʪʦʷʥʠʠ ʚʦʦʙʨʘʟʠʪʴ. 

ʄʦʞʝʪ ʙʳʪʴ. 

ɸ ʤʦʞʝʪ ʙʳʪʴ, ʠ ʥʝʪ. 

ʀʥʪʝʨʝʩʥʦ ʙʫʜʝʪ ʵʪʦ ʚʳʷʩʥʠʪʴ. 

ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʪʝʨʤʠʥ r
ɸʥʪʠʚʝʱʝʩʪʚʦ ð ʚʝʱʝʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʘʥʪʠʯʘʩʪʠʮ, ʠʤʝʶʱʠʭ ʪʝ ʞʝ ʤʘʩʩʳ, ʯʪʦ ʦʙʳʯʥʳʝ 

ʯʘʩʪʠʮʳ, ʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʟʘʨʷʜʳ. 

ɸʩʪʝʨʦʠʜ ð ʥʝʙʦʣʴʰʦʝ ʢʘʤʝʥʥʦʝ ʠʣʠ ʣʝʜʷʥʦʝ ʪʝʣʦ, ʦʙʨʘʱʘʶʱʝʝʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʝʞʜʫ ʦʨʙʠʪʘʤʠ ʄʘʨʩʘ ʠ ʖʧʠʪʝʨʘ. 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ (ʘ.ʝ.) ð ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʉʦʣʥʮʘ ʜʦ ɿʝʤʣʠ, ʨʘʚʥʦʝ 149 597 871 ʢʤ. 

ɹʦʣʴʰʘʷ ʧʦʣʫʦʩʴ ð ʧʦʣʦʚʠʥʢʘ ʜʣʠʥʥʦʡ ʦʩʠ ʵʣʣʠʧʩʘ. 

ɹʦʣʴʰʦʡ ʚʟʨʳʚ ð ʪʝʦʨʠʷ ʦ ʪʦʤ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʨʦʜʠʣʘʩʴ ʠʟ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʦʢʦʣʦ 13,8 

ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ. 

ɺʨʝʤʷ ʃʷʧʫʥʦʚʘ ð ʚʨʝʤʝʥʥʦʡ ʤʘʩʰʪʘʙ, ʥʘ ʢʦʪʦʨʦʤ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʭʘʦʪʠʯʥʘ. ɺʨʝʤʷ, 

ʟʘ ʢʦʪʦʨʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʣʠʞʘʡʰʠʤʠ ʪʨʘʝʢʪʦʨʠʷʤʠ ʜʦʣʞʥʦ ʫʚʝʣʠʯʠʪʴʩʷ ʚ e ʨʘʟ (~2,718). 

ʀʥʦʛʜʘ eʟʘʤʝʥʷʶʪ ʥʘ 2 ʠʣʠ ʥʘ 10. ʉʚʷʟʘʥʦ ʩ ʛʦʨʠʟʦʥʪʦʤ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ, ʟʘ ʢʦʪʦʨʳʤ ʧʨʦʛʥʦʟʳ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʥʘʜʝʞʥʳʤʠ. 
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ɻʘʤʤʘ-ʙʘʨʩʪʝʨ ð ʠʩʪʦʯʥʠʢ ʚʥʝʟʘʧʥʳʭ ʛʘʤʤʘ-ʚʩʧʣʝʩʢʦʚ; ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʛʘʤʤʘ-ʙʘʨʩʪʝʨʳ 

ʤʦʛʫʪ ʙʳʪʴ ʜʚʫʭ ʪʠʧʦʚ: ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʳ ʠʣʠ ʯʝʨʥʦʡ ʜʳʨʳ ʠʣʠ ʩʣʠʷʥʠʝ ʧʘʨʳ 

ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜ. 

ɻʘʤʤʘ-ʣʫʯʠ ð ʪʠʧ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʬʦʪʦʥʦʚ. 

ɻʦʨʠʟʦʥʪ ʩʦʙʳʪʠʡ ð ʛʨʘʥʠʮʘ ʯʝʨʥʦʡ ʜʳʨʳ, ʟʘ ʧʨʝʜʝʣʳ ʢʦʪʦʨʦʡ ʩʚʝʪ ʚʳʡʪʠ ʥʝ ʤʦʞʝʪ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ G ð ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʟʘʢʦʥʝ ʚʩʝʤʠʨʥʦʛʦ 

ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ. ʈʘʚʥʘ 6,674080 Ĭ 10ï11 ʤ3 ʢʛ ï1 ʩ ï2. 

ɻʨʘʜʫʩ (ʪʝʤʧʝʨʘʪʫʨʘ). ɺ ʵʪʦʡ ʢʥʠʛʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʘʜʫʩʳ ʎʝʣʴʩʠʷ (Áʉ) ʠ ʢʝʣʴʚʠʥʳ (K). 

ʐʢʘʣʘ ʎʝʣʴʩʠʷ ʧʦʩʪʨʦʝʥʘ ʦʪ ʥʫʣʷ (ʚʦʜʘ ʟʘʤʝʨʟʘʝʪ) ʜʦ 100Á (ʚʦʜʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʘʨ). 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦ ʂʝʣʴʚʠʥʫ ʨʘʚʥʘ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦ ʎʝʣʴʩʠʶ ʧʣʶʩ 273,15Á, ʘ ʥʦʣʴ ʧʦ ʂʝʣʴʚʠʥʫ 

(ï273,15 Áʉ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʫʶ ʥʠʟʢʫʶ ʚʦʟʤʦʞʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʘʙʩʦʣʶʪʥʳʡ ʥʦʣʴ. 

ɻʨʘʜʫʩ (ʫʛʣʳ) ð 360Á ʩʦʩʪʘʚʣʷʶʪ ʧʦʣʥʳʡ ʢʨʫʛ. 

ɻʵɺ (ʛʠʛʘʵʣʝʢʪʨʦʥʚʦʣʴʪ) ð ʝʜʠʥʠʮʘ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. 

ʆʜʠʥ ʤʠʣʣʠʘʨʜ ʵʣʝʢʪʨʦʥʚʦʣʴʪ. ʉʤ. ʵʣʝʢʪʨʦʥʚʦʣʴʪ. 

ɼʞʦʫʣʴ (ɼʞ) ð ʝʜʠʥʠʮʘ ʵʥʝʨʛʠʠ, ʚʳʜʝʣʷʝʤʘʷ ʧʨʠ ʤʦʱʥʦʩʪʠ ʦʜʠʥ ʚʘʪʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʦʡ 

ʩʝʢʫʥʜʳ. (ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʦʙʦʛʨʝʚʘʪʝʣʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 1000 ɺʪ.) 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ð ʚʩʝ ʪʝʣʘ ʧʨʠʪʷʛʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ ʩ ʩʠʣʦʡ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʧʨʦʠʟʚʝʜʝʥʠʶ ʠʭ ʤʘʩʩ ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʢʚʘʜʨʘʪʫ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʧʦʩʪʦʷʥʥʦʡ. 

ɿʘʢʦʥ ɼʝʨʤʦʪʪʘ. ʇʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ n-ʛʦ ʩʧʫʪʥʠʢʘ ʧʣʘʥʝʪʳ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ n-ʡ 

ʩʪʝʧʝʥʠ Cnʧʦʩʪʦʷʥʥʦʡ C. ʇʦʩʪʦʷʥʥʳʝ ʚ ʨʘʟʥʳʭ ʩʠʩʪʝʤʘʭ ʩʧʫʪʥʠʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳ. 

ɿʘʢʦʥ ʊʠʮʠʫʩʘ ð ɹʦʜʝ ð ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʉʦʣʥʮʘ ʜʦ n-ʡ ʧʣʘʥʝʪʳ ʨʘʚʥʦ 0,075 Ĭ 2n + 0,4 ʘ.ʝ. 

ɿʘʢʦʥʳ ʜʚʠʞʝʥʠʷ ʅʴʶʪʦʥʘ 

1. ʊʝʣʦ, ʥʘ ʢʦʪʦʨʦʝ ʥʝ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ, ʧʨʦʜʦʣʞʘʝʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʧʨʷʤʦʡ ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ (ʠʣʠ ʧʦʢʦʠʪʴʩʷ). 

2. ʋʩʢʦʨʝʥʠʝ ʪʝʣʘ ʨʘʚʥʷʝʪʩʷ ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʥʝʛʦ ʩʠʣʝ, ʜʝʣʝʥʥʦʡ ʥʘ ʤʘʩʩʫ ʪʝʣʘ. 

3. ʃʶʙʦʝ ʜʝʡʩʪʚʠʝ ʚʳʟʳʚʘʝʪ ʨʘʚʥʦʝ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ. 

 

ɿʘʢʦʥʳ ʧʣʘʥʝʪʘʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʂʝʧʣʝʨʘ 

1. ʆʨʙʠʪʘ ʧʣʘʥʝʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʣʠʧʩ ʩ ʉʦʣʥʮʝʤ ʚ ʦʜʥʦʤ ʠʟ ʝʛʦ ʬʦʢʫʩʦʚ. 

2. ʃʠʥʠʷ, ʧʨʦʚʝʜʝʥʥʘʷ ʦʪ ʉʦʣʥʮʘ ʢ ʧʣʘʥʝʪʝ, ʟʘʤʝʪʘʝʪ ʦʜʠʥʘʢʦʚʫʶ ʧʣʦʱʘʜʴ ʟʘ ʦʜʠʥʘʢʦʚʳʝ 

ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. 

3. ʂʚʘʜʨʘʪ ʧʝʨʠʦʜʘ ʦʙʨʘʱʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʢʫʙʫ ʨʘʩʩʪʦʷʥʠʷ. 

 

ɿʘʥʝʧʪʫʥʥʳʝ ʦʙʲʝʢʪʳ (TNO) ð ʘʩʪʝʨʦʠʜʳ ʠ ʜʨʫʛʠʝ ʤʘʣʳʝ ʪʝʣʘ, ʦʙʨʘʱʘʶʱʠʝʩʷ ʚʦʢʨʫʛ 

ʉʦʣʥʮʘ ʥʘ ʩʨʝʜʥʠʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʙʦʣʴʰʠʭ, ʯʝʤ ʫ ʅʝʧʪʫʥʘ (30 ʘ.ʝ.). 

ɿʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ ð ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʤʝʨʘ ʷʨʢʦʩʪʠ. ɺʠʜʠʤʘʷ ʟʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ ð ʵʪʦ 

ʷʨʢʦʩʪʴ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʩ ɿʝʤʣʠ, ʘʙʩʦʣʶʪʥʘʷ ʟʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ ð ʷʨʢʦʩʪʴ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʩ 

ʨʘʩʩʪʦʷʥʠʷ ʚ 10 ʧʘʨʩʝʢ(ʜʣʷ ʟʚʝʟʜ) ʠʣʠ ʦʜʥʫ ʘʩʪʨʦʥʦʤʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ (ʜʣʷ ʘʩʪʝʨʦʠʜʦʚ ʠ ʧʣʘʥʝʪ). 

ʏʝʤ ʷʨʯʝ ʦʙʲʝʢʪ, ʪʝʤ ʤʝʥʴʰʝ ʝʛʦ ʟʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ. ɺʠʜʠʤʘʷ ʟʚʝʟʜʥʘʷ ʚʝʣʠʯʠʥʘ ʉʦʣʥʮʘ ʨʘʚʥʘ ï27, ʧʦʣʥʦʡ ʃʫʥʳ ï13, ɺʝʥʝʨʳ ʦʢʦʣʦ 

ï5, ʘ ʷʨʯʘʡʰʝʡ ʚʠʜʠʤʦʡ ʟʚʝʟʜʳ ʉʠʨʠʫʩ ï1,5. ʀʟʤʝʥʝʥʠʝ ʟʚʝʟʜʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ 5 ʝʜʠʥʠʮ ʚ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 100-ʢʨʘʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʷʨʢʦʩʪʠ. 

ʀʟʣʫʯʝʥʠʝ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʛʦ ʪʝʣʘ ð ʩʧʝʢʪʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʝʧʨʦʟʨʘʯʥʦʛʦ 

ʥʝʦʪʨʘʞʘʶʱʝʛʦ ʪʝʣʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. 

ʀʟʦʪʦʧ ð ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʪʝʤ, ʩʢʦʣʴʢʦ ʥʝʡʪʨʦʥʦʚ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʝʛʦ ʘʪʦʤʝ. 

ʂʝʣʴʚʠʥ (K) ð ʩʤ. ʛʨʘʜʫʩ. 

ʂʝʥʪʘʚʨ ð ʪʝʣʦ, ʦʨʙʠʪʘ ʢʦʪʦʨʦʛʦ ʧʝʨʝʩʝʢʘʝʪ ʵʢʣʠʧʪʠʢʫ ʤʝʞʜʫ ʦʨʙʠʪʘʤʠ ʖʧʠʪʝʨʘ ʠ ʅʝʧʪʫʥʘ. 

ʂʦʤʝʪʘ ð ʥʝʙʦʣʴʰʦʝ ʣʝʜʷʥʦʝ ʪʝʣʦ, ʢʦʪʦʨʦʝ ʧʨʠ ʧʦʜʣʝʪʝ ʢ ʉʦʣʥʮʫ ʥʘʛʨʝʚʘʝʪʩʷ, ʜʝʤʦʥʩʪʨʠʨʫʷ 

ʚʠʜʠʤʫʶ ʘʪʤʦʩʬʝʨʫ (ʢʦʤʫ) ʠ ʠʥʦʛʜʘ ʭʚʦʩʪ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʛʘʟʦʤ, ʢʦʪʦʨʳʡ ʫʚʣʝʢʘʝʪʩʷ ʩʦʣʥʝʯʥʳʤ 

ʚʝʪʨʦʤ. 
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ʂʦʩʤʠʯʝʩʢʦʝ ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʬʦʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ð ʧʦʯʪʠ ʠʟʦʪʨʦʧʥʦʝ 

ʠʟʣʫʯʝʥʠʝ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʢʦʣʦ 3 K, ʢʦʪʦʨʦʝ ʩʯʠʪʘʝʪʩʷ ʨʝʣʠʢʪʦʤ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. 

ʂʨʠʚʘʷ ʙʣʝʩʢʘ ð ʠʟʤʝʥʝʥʠʝ ʠʟʣʫʯʝʥʠʷ ʟʚʝʟʜʳ ʚʦ ʚʨʝʤʝʥʠ. 

ʂʨʠʚʠʟʥʘ ð ʚʥʫʪʨʝʥʥʷʷ ʤʝʨʘ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʧʦʚʝʨʭʥʦʩʪʴ ʠʣʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʧʣʦʩʢʦʛʦ ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʄʘʣʘʷ ʧʦʣʫʦʩʴ ð ʧʦʣʦʚʠʥʢʘ ʢʦʨʦʪʢʦʡ ʦʩʠ ʵʣʣʠʧʩʘ. 

ʄʠʥʫʪʘ ʫʛʣʦʚʘʷ ð 60 ʤʠʥʫʪ ʨʘʚʥʳ ʦʜʥʦʤʫ ʛʨʘʜʫʩʫ. 

ʇʘʨʘʣʣʘʢʩ ð ʧʦʣʦʚʠʥʘ ʫʛʣʘ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʥʘ ʟʚʝʟʜʫ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʪʦʯʝʢ 

ʦʨʙʠʪʳ ɿʝʤʣʠ, ʝʩʣʠ ʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʠʘʤʝʪʨ ʦʨʙʠʪʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪ ʉʦʣʥʮʘ ʥʘ 

ʟʚʝʟʜʫ. 

ʇʘʨʩʝʢ ð ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʟʚʝʟʜʳ, ʧʘʨʘʣʣʘʢʩ ʢʦʪʦʨʦʡ ʨʘʚʝʥ ʦʜʥʦʡ ʫʛʣʦʚʦʡ ʩʝʢʫʥʜʝ. ʉʦʩʪʘʚʣʷʝʪ 

3,26 ʩʚʝʪʦʚʦʛʦ ʛʦʜʘ. 

ʇʝʨʠʛʝʣʠʡ ð ʙʣʠʞʘʡʰʘʷ ʢ ʉʦʣʥʮʫ ʪʦʯʢʘ ʦʨʙʠʪʳ. 

ʇʝʨʠʦʜ ð ʚʨʝʤʷ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʧʦʚʪʦʨʷʶʪʩʷ. ʇʨʠʤʝʨʳ ð ʧʝʨʠʦʜ 

ʦʙʨʘʱʝʥʠʷ ʧʣʘʥʝʪʳ ʚʦʢʨʫʛ ʝʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʝʣʘ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 365 ʩʫʪʦʢ ʜʣʷ ɿʝʤʣʠ) ʠʣʠ 

ʧʝʨʠʦʜ ʚʨʘʱʝʥʠʷ (24 ʯʘʩʘ ʜʣʷ ɿʝʤʣʠ). 

ʇʣʘʥʝʪʝʟʠʤʘʣʠ ð ʤʘʣʳʝ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʣʘʥʝʪʳ; 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠʭ ʚ ʥʝʡ ʙʳʣʦ ʤʥʦʛʦ. 

ʇʦʢʨʳʪʠʝ ð ʩʦʙʳʪʠʝ, ʢʦʛʜʘ ʦʜʠʥ ʥʝʙʝʩʥʳʡ ʦʙʲʝʢʪ ʧʨʦʭʦʜʠʪ ʧʦʟʘʜʠ ʜʨʫʛʦʛʦ, ʢʦʪʦʨʳʡ ʝʛʦ 

ʟʘʢʨʳʚʘʝʪ ʦʪ ʥʘʩ. 

ʇʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ ǩ ð ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʢʦʥʩʪʘʥʪʘ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ, ʦʧʨʝʜʝʣʷʶʱʘʷ 

ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ (ʨʘʚʥʦʝ ǩ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ ʯʘʩʪʦʪʫ). 

ʆʯʝʥʴ ʤʘʣʘ, ʨʘʚʥʘ 1,054571 Ĭ 10ï34 ɼʞ*ʩ. 

ʇʦʩʪʦʷʥʥʘʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ Ŭ ð ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʢʦʥʩʪʘʥʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʠʣʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʟʘʨʷʞʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʠ ʨʘʚʥʘʷ 7,297352 Ĭ 10ï3. (ʕʪʦ ʙʝʟʨʘʟʤʝʨʥʘʷ 

ʚʝʣʠʯʠʥʘ, ʦʥʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ.) 

ʇʨʝʮʝʩʩʠʷ ð ʤʝʜʣʝʥʥʦʝ ʚʨʘʱʝʥʠʝ ʦʩʠ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʦʨʙʠʪʳ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ð ʯʝʪʳʨʝʭʤʝʨʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩ ʪʨʝʤʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʠ ʦʜʥʦʡ 

ʚʨʝʤʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʘʤʠ. 

ʈʝʟʦʥʘʥʩ ð ʩʦʚʧʘʜʝʥʠʝ ʚʨʝʤʝʥʥrӢʭ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʨʝʟʫʣɹʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʪʥʦh ʝʥʠʝ ʧʝʨʠʦʜʦʚ 

ʜʚʫʭ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʷʚʣʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʫʶ ʧʨʦʩʪʫʶ ʜʨʦʙʴ. ʉʤ. ʧʨʠʤʝʯʘʥʠʝ 

20. 

ʉʚʝʪʠʤʦʩʪʴ ð ʩʫʤʤʘʨʥʘʷ ʵʥʝʨʛʠʷ, ʠʟʣʫʯʘʝʤʘʷ ʟʚʝʟʜʦʡ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʀʟʤʝʨʷʝʪʩʷ ʚ 

ʜʞʦʫʣʷʭ ʟʘ ʩʝʢʫʥʜʫ (ʚʘʪʪʘʭ). ʉʚʝʪʠʤʦʩʪʴ ʉʦʣʥʮʘ ʩʦʩʪʘʚʣʷʝʪ 3,846 Ĭ 1026 ʚʘʪʪ. 

ʉʚʝʪʦʚʦʡ ʛʦʜ ð ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʩʚʝʪ ʧʨʦʭʦʜʠʪ ʟʘ ʛʦʜ, ʩʦʩʪʘʚʣʷʶʱʝʝ 9,460528 Ĭ 

1015 ʤʝʪʨʦʚ, ʠʣʠ 9,46 ʪʨʠʣʣʠʦʥʦʚ ʢʠʣʦʤʝʪʨʦʚ. 

ʉʚʝʪʦʚʦʡ ʢʦʥʫʩ ð ʦʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʜʦʩʪʠʞʠʤʘʷ, ʥʘʯʠʥʘʷ ʦʪ ʟʘʜʘʥʥʦʛʦ 

ʩʦʙʳʪʠʷ ʧʦ ʚʨʝʤʝʥʠʧʦʜʦʙʥʦʡ ʢʨʠʚʦʡ ʠʣʠ ʤʠʨʦʚʦʡ ʣʠʥʠʠ. 

ʉʝʢʫʥʜʘ (ʫʛʣʦʚʘʷ) ð 60 ʩʝʢʫʥʜ ʩʦʩʪʘʚʣʷʶʪ ʦʜʥʫ ʤʠʥʫʪʫ. 

ʉʧʝʢʪʨ ð ʦʧʠʩʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʵʥʝʨʛʠʷ ʠʟʣʫʯʝʥʠʷ, ʠʩʭʦʜʷʱʝʛʦ ʦʪ ʪʝʣʘ (ʦʙʳʯʥʦ ʟʚʝʟʜʳ), 

ʠʟʤʝʥʷʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ. ɺʘʞʥʝʡʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʧʝʢʪʨʘ ʷʚʣʷʶʪʩʷ ʧʠʢʠ (ʵʤʠʩʩʠʦʥʥʳʝ 

ʣʠʥʠʠ) ʠ ʚʧʘʜʠʥʳ (ʣʠʥʠʠ ʧʦʛʣʦʱʝʥʠʷ). 

ʉʧʠʥ-ʦʨʙʠʪʘʣʴʥʳʡ ʨʝʟʦʥʘʥʩ ð ʨʘʮʠʦʥʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʝʨʠʦʜʘ ʚʨʘʱʝʥʠʷ ʪʝʣʘ ʚʦʢʨʫʛ 

ʩʚʦʝʡ ʦʩʠ ʢ ʧʝʨʠʦʜʫ ʦʙʨʘʱʝʥʠʷ ʚʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʝʣʘ. 

ʉʧʫʪʥʠʢ (ʝʩʪʝʩʪʚʝʥʥʳʡ) ð ʤʝʥʴʰʝʝ ʪʝʣʦ ʥʘ ʦʨʙʠʪʝ ʚʦʢʨʫʛ ʧʣʘʥʝʪʳ, çʣʫʥʘè. 

ʉʧʫʪʥʠʢ (ʠʩʢʫʩʩʪʚʝʥʥʳʡ) ð ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʯʝʣʦʚʝʢʦʤ ʘʧʧʘʨʘʪ ʥʘ ʦʨʙʠʪʝ ʚʦʢʨʫʛ ɿʝʤʣʠ ʠʣʠ 

ʜʨʫʛʦʛʦ ʪʝʣʘ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. 

ʊʦʨ ð ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʬʦʨʤʝ ʧʦʥʯʠʢʘ (ʩ ʜʳʨʢʦʡ). 

ʎʝʥʪʨʘʣʴʥʦʝ ʪʝʣʦ ð ʨʦʜʠʪʝʣʴʩʢʦʝ ʪʝʣʦ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʦʙʨʘʱʘʝʪʩʷ ʜʘʥʥʦʝ ʪʝʣʦ. ɼʣʷ ɿʝʤʣʠ 

ʮʝʥʪʨʘʣʴʥʳʤ ʪʝʣʦʤ ʷʚʣʷʝʪʩʷ ʉʦʣʥʮʝ, ʜʣʷ ʃʫʥʳ ð ɿʝʤʣʷ. 

ʏʝʨʥʘʷ ʜʳʨʘ ð ʦʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʫʶ ʥʝ ʤʦʞʝʪ ʧʦʢʠʥʫʪʴ ʩʚʝʪ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʦʙʨʘʟʫʝʪʩʷ ʤʘʩʩʠʚʥʦʡ ʟʚʝʟʜʦʡ, ʩʭʣʦʧʥʫʚʰʝʡʩʷ ʧʦʜ ʩʦʙʩʪʚʝʥʥʦʡ ʪʷʞʝʩʪʴʶ. 

ʕʢʟʦʣʫʥʘ ð ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʧʫʪʥʠʢ ʧʣʘʥʝʪʳ, ʦʙʨʘʱʘʶʱʝʡʩʷ ʚʦʢʨʫʛ ʟʚʝʟʜʳ, ʦʪʣʠʯʥʦʡ ʦʪ 

ʉʦʣʥʮʘ. 

ʕʢʟʦʧʣʘʥʝʪʘ ð ʧʣʘʥʝʪʘ, ʦʙʨʘʱʘʶʱʘʷʩʷ ʚʦʢʨʫʛ ʟʚʝʟʜʳ, ʦʪʣʠʯʥʦʡ ʦʪ ʉʦʣʥʮʘ. 
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ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ ð ʤʝʨʘ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʩʧʣʶʩʥʫʪʳʤ ʷʚʣʷʝʪʩʷ ʵʣʣʠʧʩ. ʉʤ. ʧʨʠʤʝʯʘʥʠʝ 9. 

ʕʣʝʢʪʨʦʥʚʦʣʴʪ (ʵɺ) ð ʝʜʠʥʠʮʘ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ 

ʨʘʚʥʘʷ 1,6Ĭ10ï19 ɼʞ. ʉʤ. ɼʞʦʫʣʴ. 

ʕʣʣʠʧʩ ð ʟʘʤʢʥʫʪʘʷ ʦʚʘʣʴʥʘʷ ʢʨʠʚʘʷ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʨʘʩʪʷʛʠʚʘʥʠʝʤ ʦʢʨʫʞʥʦʩʪʠ ʨʘʚʥʦʤʝʨʥʦ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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