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ɸʥʥʦʪʘʮʠʷ 

ʅʦʚʝʡʰʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʥʘʯʘʣʘʩʴ ʚ 2015 ʛʦʜʫ, ʢʦʛʜʘ 

ʙʳʣʠ ʦʪʢʨʳʪʳ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʦʪ ʩʣʠʷʥʠʷ ʤʥʦʞʝʩʪʚʘ 

ʥʝʚʠʜʠʤʳʭ ʯʝʨʥʳʭ ʜʳʨ ʟʚʝʟʜʥʳʭ ʤʘʩʩ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʤʥʫʶ 

ʤʘʪʝʨʠʶ ʢʦʩʤʦʩʘ. ʕʪʦ ʦʪʢʨʳʪʠʝ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠ  ʁ ʤʦʜʝʣʠ 

ʦʩʮʠʣʣʠʨʫʶʱʝʡ ɺʩʝʣʝʥʥʦʡ, ʚ ʜʠʥʘʤʠʢʝ ʢʦʪʦʨʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʠʟʣʫʯʝʥʠʝ ʠ ʯʝʨʥʳʝ ʜʳʨr ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ. ɺ ʜʘʥʥʦʡ ʢʥʠʛʝ 

ʚʧʝʨʚʳʝ ʦʧʠʩʳʚʘʝʪʩ ̫ ʮʠʢʣʠʯʝʩʢʘʷ ʢʦʩʤʦʣʦʛʠʷ, ʦʙʲʷʩʥʷʶʱʘʷ 

ʬʠʟʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ 

ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ (ʬʝʥʦʤʝʥ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʩʪʦʷʥʥʦʡ ʠʣʠ çʪʝʤʥʦʡ ʵʥʝʨʛʠʠè). ʆʩʥʦʚʥʦʡ ʪʝʢʩʪ ʢʥʠʛʠ ʥʘʧʠʩʘʥ ʥʘ 

ʧʦʧʫʣʷʨʥʦʤ ʫʨʦʚʥʝ, ʥʦ ʧʨʠʣʦʞʝʥʠʝ ʩʦʜʝʨʞʠʪ ʠʩʯʝʨʧʳʚʘʶʱʝʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʦʩʮʠʣʣʠʨʫʶʱʝʡ ɺʩʝʣʝʥʥʦʡ ʩ ʧʝʨʝʤʝʥʥʦʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʦʡ. ʂʥʠʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʢʨʫʛʘ ʯʠʪʘʪʝʣʝʡ, ʩʪʫʜʝʥʪʦʚ-ʬʠʟʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

350 ʩʪʨ., 12 ʨʠʩ., 16 ʠʣʣ., 7 ʪʘʙ. 

 
ʇʝʨʝʜʥʷʷ ʦʙʣʦʞʢʘ:  ɻʘʣʘʢʪʠʢʘ ʌʘʥʪʦʤ 

(ESA/Webb, NASA & CSA, J. Lee and the PHANGS-JWST Team) 

ɿʘʜʥʷʷ ʦʙʣʦʞʢʘ: ʮʚʝʪʥʘʷ ʚʝʨʩʠʷ 15-ʪʠ ʠʣʣʶʩʪʨʘʮʠʡ ʠʟ ʢʥʠʛʠ 

 
ʂʥʠʛʘ ʚʳʧʫʱʝʥʘ ʠʟʜʘʪʝʣʴʩʪʚʦʤ ʏʝʣʷʙʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʬʝʚʨʘʣʝ 2023 ʛʦʜʘ: 

ʆʩʮʠʣʣʠʨʫʶʱʘʷ ɺʩʝʣʝʥʥʘʷ / ʅʠʢʦʣʘʡ ɻʦʨʴʢʘʚʳʡ. ʏʝʣʷʙʠʥʩʢ : 

ʀʟʜ-ʚʦ ʏʝʣʷʙ. ʛʦʩ. ʫʥ-ʪʘ, 2023. 245 ʩ. (ISBN 978-5-7271-1869-6) 

 

ɼʘʥʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʚʝʨʩʠʷ ʢʥʠʛʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʘ ʧʦ ʪʝʢʩʪʫ 

ʠʟʜʘʥʠʶ ʏʝʣɻʋ (ʩ ʥʝʢʦʪʦʨʳʤʠ ʠʩʧʨʘʚʣʝʥʠʷʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʧʘʨʘʛʨʘʬʝ 9.4), ʥʦ ʠʤʝʝʪ ʜʨʫʛʫʶ ʚʝʨʩʪʢʫ ʠ ʦʙʣʦʞʢʫ. 

 

 

É ʅʠʢ. ɻʦʨʴʢʘʚʳʡ, 2023  

ʆʙ ʘʚʪʦʨʝ:  ɻʦʨʴʢʘʚʳʡ ʅʠʢʦʣʘʡ ʅʠʢʦʣʘʝʚʠʯ, ʜʦʢʪʦʨ  

ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ (ʄɻʋ, 1990), ʣʘʫʨʝʘʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʉʉʉʈ (1989) ʠ ʧʨʝʤʠʠ ʠʤ. 

ʈʦʙʝʨʪʘ ɻʦʜʜʘʨʜʘ (NASA/GSFC, 2013). ɸʚʪʦʨ ʙʦʣʝʝ 

ʩʪʘ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʪʨʝʭ ʥʘʫʯʥʳʭ ʤʦʥʦʛʨʘʬʠʡ ʠ 

ʰʝʩʪʠ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ ʢʥʠʛ.  

ɸʩʪʝʨʦʠʜ 4654 Gor'kavyj ʥʘʟʚʘʥ ʚ ʝʛʦ ʯʝʩʪʴ. 
ʌʦʪʦ: ʥʘʙʣʶʜʝʥʠʝ ʧʦʣʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ 2017 ʛʦʜʘ 
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ʇʦʩʚʷʱʘʝʪʩʷ ʤʦʠʤ ʩʦʘʚʪʦʨʘʤ, ʚʳʜʘʶʱʠʤʩʷ 

ʫʯʝʥʳʤ ʠ ʟʘʤʝʯʘʪʝʣʴʥʳʤ ʣʶʜʷʤ, ʙʝʟ ʢʦʪʦʨʳʭ 

ʤʦʜʝʣʴ ʦʩʮʠʣʣʠʨʫʶʱʝʡ ɺʩʝʣʝʥʥʦʡ ʦʩʪʘʣʘʩʴ ʙʳ 

ʥʝʧʦʣʥʦʡ, ʘ ʵʪʘ ʢʥʠʛʘ ʥʝ ʧʦʷʚʠʣʘʩʴ ʙʳ: 

ɼʞʦʥʫ ʄʘʟʝʨʫ, 

ɸʣʝʢʩʘʥʜʨʫ ɺʘʩʠʣʴʢʦʚʫ, 

ʉʝʨʛʝʶ ʊʶʣʴʙʘʰʝʚʫ 
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ʇʨʝʜʠʩʣʦʚʠʝ  
ʈʘʩʩʝʠʚʘʥʠʝ ʛʘʣʘʢʪʠʢ - ʪʝʤʘ, ʢʦʪʦʨʘʷ 

ʦʙʲʝʜʠʥʷʝʪ ʧʣʘʥʝʪʫ. ɼʘ ʥʝ ʚʤʝʰʘʝʪʩʷ ʥʠʢʘʢʦʝ 

çʢʦʩʤʠʯʝʩʢʦʝ ʦʪʪʘʣʢʠʚʘʥʠʝè, ʯʪʦʙʳ ʨʘʟʜʝʣʠʪʴ 

ʥʘʩ! 

ʉʵʨ ɸʨʪʫʨ ʕʜʜʠʥʛʪʦʥ, ʚʳʩʪʫʧʣʝʥʠʝ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʉʦʶʟʘ (1932) 

 

ʅʝʣʴʟʷ ʚʳʚʦʜʠʪʴ ʠʩʪʠʥʥʦʩʪʴ ʪʝʦʨʠʠ ʠʟ ʝʝ 

ʥʝʦʧʨʦʚʝʨʞʠʤʦʩʪʠ.  

ʂʘʨʣ ʇʦʧʧʝʨ (1963) 

 

ʅʘʫʢʘ ʥʝ ʜʝʤʦʢʨʘʪʠʯʥʘ.  

ʌʠʣʠʧ ɸʥʜʝʨʩʦʥ (1994)  

 

ʊʳʩʷʯʝʣʝʪʠʷʤʠ ʣʶʜʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ɺʩʝʣʝʥʥʫʶ 

ʥʝʧʦʜʚʠʞʥʦʡ, ʟʘʢʦʚʘʥʥʫʶ ʚ ʭʨʫʩʪʘʣʴ ʠʣʠ ʧʦʢʦʷʱʫʶʩʷ ʥʘ 

ʯʝʨʝʧʘʰʴʠʭ ʧʘʥʮʠʨʷʭ. ʉʝʡʯʘʩ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʚʦ ɺʩʝʣʝʥʥʦʡ 

ʜʚʠʞʝʪʩʷ ʚʩʝ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʟʥʘʝʤ ï ʧʦʯʝʤʫ? ʉʘʤʦʝ 

ʛʨʘʥʜʠʦʟʥʦʝ ʜʚʠʞʝʥʠʝ ɺʩʝʣʝʥʥʦʡ - ʵʪʦ ʝʝ ʨʘʩʰʠʨʝʥʠʝ ʧʦʩʣʝ 

ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ʇʨʠʯʠʥʘ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʠ ʫʩʢʦʨʝʥʥʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ ʥʘʰʝʛʦ ʤʠʨʘ ï ʵʪʦ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʪʘʡʥʘ ɺʩʝʣʝʥʥʦʡ, 

ʠ ʦʥʘ ʩʢʨʳʪʘ ʚ ʝʝ ʧʨʦʰʣʦʤ.  

ʊʨʦʝ ʨʦʩʩʠʡʩʢʠʭ ʢʦʩʤʦʣʦʛʦʚ - ɸ. ɼ. ɼʦʣʛʦʚ, ʗ. ɹ. 

ɿʝʣʴʜʦʚʠʯ ʠ ʄ. ɺ. ʉʘʞʠʥ ʚ ʢʥʠʛʝ çʂʦʩʤʦʣʦʛʠʷ ʨʘʥʥʝʡ 

ɺʩʝʣʝʥʥʦʡè (1988) ʣʘʢʦʥʠʯʥʦ ʠʟʣʦʞʠʣʠ ʠʩʪʦʨʠʶ ʢʦʩʤʦʣʦʛʠʠ XX 

ʚʝʢʘ ʪʘʢ: çʈʘʥʴʰʝ ʥʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʦʚʘʣʘʩʴ 

ʪʦʯʢʘ ʟʨʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʥʘʰ ʮʠʢʣ ʨʘʩʰʠʨʝʥʠʷ ʷʚʠʣʩʷ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʝʜʳʜʫʱʝʛʦ ʮʠʢʣʘ ʩʞʘʪʠʷ. ʉʫʱʝʩʪʚʦʚʘʣʘ 

ʤʦʜʝʣʴ ʧʫʣʴʩʠʨʫʶʱʝʡ ɺʩʝʣʝʥʥʦʡ. ʆʜʥʘʢʦ ʵʪʘ ʢʘʨʪʠʥʘ ʥʝ 

ʠʟʙʘʚʣʷʣʘ ʦʪ ʚʦʧʨʦʩʘ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ɺʩʝʣʝʥʥʦʡ, ʦʥʘ ʧʨʦʩʪʦ 

ʦʪʦʜʚʠʛʘʣʘ ʝʛʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʮʠʢʣʦʚ ʨʘʥʴʰʝ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚʦ 

ʚʨʝʤʷ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʜʦʣʞʥʘ ʚʦʟʨʘʩʪʘʪʴ ʵʥʪʨʦʧʠʷ ɺʩʝʣʝʥʥʦʡ ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʝʝ ʨʘʜʠʫʩ ʚ ʪʦʯʢʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ. ʇʦʵʪʦʤʫ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʙʝʩʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʮʠʢʣʦʚ 

ʙr ʪʴ ʥʝ ʤʦʛʣʦé ʅʝʢʦʪʦʨʦʡ ʤʦʜʠʬʠʢʘʮʠʝʡ ʤʦʜʝʣʠ 

ʧʫʣʴʩʠʨʫʶʱʝʡ ɺʩʝʣʝʥʥʦʡ ʷʚʠʣʘʩʴ ʤʦʜʝʣʴ çʦʪʩʢʦʢʘè ʦʪ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠé ʉʝʡʯʘʩ, ʦʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ 
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ʚʳʛʣʷʜʠʪ ʠʜʝʷ ʢʚʘʥʪʦʚʦʛʦ ʨʦʞʜʝʥʠʷ ʤʠʨʘ, ʠʣʠ ʨʦʞʜʝʥʠʷ ʠʟ 

çʥʠʯʝʛʦè.è 

ʎʠʢʣʠʯʝʩʢʘʷ ʤʦʜʝʣʴ XX ʚʝʢʘ ʧʦʪʝʨʷʣʘ ʧʦʧʫʣʷʨʥʦʩʪʴ ʝʱʝ 

ʠ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʘ ʥʝ ʤʦʛʣʘ ʦʙʲʷʩʥʠʪʴ ʧʨʠʯʠʥʫ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, 

ʘ ʪʘʢʞʝ ʥʘʡʪʠ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ çʪʝʤʥʫʶ ʤʘʪʝʨʠʶè. 

ʕʪʘ ʥʝʚʠʜʠʤʘʷ ʪʷʛʦʪʝʶʱʘʷ ʤʘʩʩʘ ʥʝ ʪʦʣʴʢʦ çʨʘʩʢʨʫʯʠʚʘʝʪè 

ʚʥʝʰʥʠʝ ʦʙʣʘʩʪʠ ʜʠʩʢʦʚ ʛʘʣʘʢʪʠʢ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʥʦ ʠ ʜʦʤʠʥʠʨʫʝʪ ʚ ʩʢʦʧʣʝʥʠʷʭ 

ʛʘʣʘʢʪʠʢ, ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʦʩʭʦʜʷ ʩʫʤʤʘʨʥʫʶ ʤʘʩʩʫ ʚʩʝʭ 

ʟʚʝʟʜ ʠ ʦʙʣʘʢʦʚ. 

ʀʥʬʣʷʮʠʦʥʥʘʷ ʢʚʘʥʪʦʚʘʷ ʢʦʩʤʦʣʦʛʠʷ, ʨʘʟʚʠʚʘʝʤʘʷ 

ɸʣʘʥʦʤ ɻʫʩʦʤ ʠ ʜʨʫʛʠʤʠ çʠʥʬʣʷʮʠʦʥʠʩʪʘʤʠè ʩ 1981 ʛʦʜʘ, 

ʧʨʝʜʣʦʞʠʣʘ ʢ ʢʦʥʮʫ XX ʚʝʢʘ ʧʨʦʩʪʫʶ ʠ ʣʦʛʠʯʥʫʶ ʢʘʨʪʠʥʫ 

ʢʚʘʥʪʦʚʦʛʦ ʨʦʞʜʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ɺʩʝʣʝʥʥʦʡ. ʉʦʛʣʘʩʥʦ 

ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ, ʥʘʰʘ ɺʩʝʣʝʥʥʘʷ çʦʜʥʦʨʘʟʦʚʘʷè ʠ 

ʥʝʟʘʤʢʥʫʪʘʷ, ʪʦ ʝʩʪʴ ʠʤʝʝʪ ʦʜʠʥ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ð ʦʪ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ ʜʦ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ çʪʝʧʣʦʚʦʡ ʩʤʝʨʪʠè - 

ʤʝʜʣʝʥʥʦʛʦ ʦʩʪʳʚʘʥʠʷ ʢ ʘʙʩʦʣʶʪʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʥʫʣʶ. 

ɺʦʟʥʠʢʣʘ ɺʩʝʣʝʥʥʘʷ ʠʟ çʥʠʯʝʛʦè ʠʣʠ ʠʟ ʩʠʥʛʫʣʷʨʥʦʡ ʪʦʯʢʠ ʩ 

ʙʝʩʢʦʥʝʯʥʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʢʦʪʦʨʦʡ 

ʠʟʚʝʩʪʥʳʝ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʥʝ ʧʦʟʚʦʣʷʶʪ. ɿʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ 

ʫʩʢʦʨʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ 

ʦʪʚʝʯʘʝʪ ʛʠʧʦʪʝʪʠʯʝʩʢʦʝ ʢʚʘʥʪʦʚʦʝ ʧʦʣʝ ð çʠʥʬʣʘʪʦʥè, ʘ ʟʘ 

ʪʝʤʥʫʶ ʤʘʪʝʨʠʶ ï ʥʝʦʪʢʨʳʪʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ɺʀʄʇʳ 

(WIMP = Weakly Interacting Massive Particles), ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢ 

ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩ ʦʙʳʯʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʢʨʦʤʝ ʢʘʢ ʯʝʨʝʟ 

ʪʷʛʦʪʝʥʠʝ. ʀʥʬʣʷʮʠʦʥʠʩʪʳ ʨʘʩʩʯʠʪʳʚʘʣʠ, ʯʪʦ ʙʫʜʫʱʘʷ ʪʝʦʨʠʷ 

ʢʚʘʥʪʦʚʦʡ ʛʨʘʚʠʪʘʮʠʠ ʦʙʲʷʩʥʠʪ ʠ ʦʙʦʩʥʫʝʪ ʠʥʬʣʘʪʦʥ ʩ 

ɺʀʄʇʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʠʟ 

ʪʦʯʢʠ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʠʟ ʢʦʪʦʨʦʡ, ʚʦʦʙʱʝ-ʪʦ, ʥʠʯʝʛʦ 

ʨʘʩʰʠʨʷʪʴʩʷ ʥʝ ʜʦʣʞʥʦ.  

ɺ 1998 ʛʦʜʫ ʙʳʣ ʦʪʢʨʳʪ ʚʘʞʥʝʡʰʠʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ 

ʬʘʢʪ: ʧʦʣʝ ʛʘʣʘʢʪʠʢ ʨʘʩʰʠʨʷʝʪʩʷ ʫʩʢʦʨʝʥʥʦ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʦ 

ɺʩʝʣʝʥʥʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʝʪ ʪʘʠʥʩʪʚʝʥʥʘʷ 

ʘʥʪʠʛʨʘʚʠʪʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʪʠʚʦʩʪʦʠʪ ʪʷʛʦʪʝʥʠʶ ʛʘʣʘʢʪʠʢ ʜʨʫʛ 

ʢ ʜʨʫʛʫ, ʠ ʢʦʪʦʨʘʷ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪʩʷ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʩʪʘʥʪʦʡ, ʚʚʝʜʝʥʥʦʡ ɸ. ʕʡʥʰʪʝʡʥʦʤ ʚ 1917 

ʛʦʜʫ. ʇʦ ʘʥʘʣʦʛʠʠ ʩ çʪʝʤʥʦʡ ʤʘʪʝʨʠʝʡè ʵʪʫ ʘʥʪʠʛʨʘʚʠʪʘʮʠʶ 

ʥʘʟʚʘʣʠ çʪʝʤʥʦʡ ʵʥʝʨʛʠʝʡè, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʤʘʣʦ ʧʫʪʘʥʠʮʳ 
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ʩʨʝʜʠ ʯʠʪʘʪʝʣʝʡ ʧʦʧʫʣʷʨʥʳʭ ʩʪʘʪʝʡ. ʂʚʘʥʪʦʚʳʝ ʢʦʩʤʦʣʦʛʠ 

ʧʨʝʜʣʦʞʠʣʠ ʥʘ ʨʦʣʴ çʪʝʤʥʦʡ ʵʥʝʨʛʠʠè ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʢʚʘʥʪʦʚʦʝ 

ʜʘʚʣʝʥʠʝ ʚʘʢʫʫʤʘ, ʟʘʚʝʨʰʠʚ ʥʘ ʵʪʦʤ ʧʦʩʪʨʦʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʠ ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ. ʇʦʯʪʠ ʜʚʘ ʜʝʩʷʪʢʘ ʣʝʪ ʪʘʢʘʷ 

ʢʘʨʪʠʥʘ ʤʠʨʘ ʦʩʪʘʚʘʣʘʩʴ ʦʙʱʝʧʨʠʥʷʪʦʡ. ɺ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ 

ʛʘʟʝʪʝ çʊʨʦʠʮʢʠʡ ʚʘʨʠʘʥʪè ʦʪ 3 ʠʶʥʷ 2014 ʛʦʜʘ ʝʝ ʛʣʘʚʥʳʡ 

ʨʝʜʘʢʪʦʨ ʠ ʘʩʪʨʦʬʠʟʠʢ ɹʦʨʠʩ ʐʪʝʨʥ ʪʦʨʞʝʩʪʚʝʥʥʦ ʟʘʷʚʠʣ: 

çʊʝʦʨʠʷ ʠʥʬʣʷʮʠʠ ʩʪʘʣʘ ʥʦʚʦʡ ʨʝʚʦʣʶʮʠʝʡ ʚ ʢʦʩʤʦʣʦʛʠʠ, 

ʟʘʪʝʷʥʥʦʡ ʚ ʥʘʯʘʣʝ 80-ʭ ʠ ʪʨʠʫʤʬʘʣʴʥʦ ʟʘʚʝʨʰʘʶʱʝʡʩʷ ʩʝʡʯʘʩ 

ʥʘ ʥʘʰʠʭ ʛʣʘʟʘʭéè 

ʆʜʥʘʢʦ ʫʞʝ ʚ 2015 ʛʦʜʫ ʩʠʪʫʘʮʠʷ ʢʘʨʜʠʥʘʣʴʥʦ 

ʠʟʤʝʥʠʣʘʩʴ: ʩʧʝʮʠʘʣʠʩʪʳ ʟʘʛʦʚʦʨʠʣʠ ʦ ʢʨʠʟʠʩʝ ʚ ʢʚʘʥʪʦʚʦʡ 

ʢʦʩʤʦʣʦʛʠʠ ð ʠ ʜʘʞʝ ʦ ʥʦʚʦʡ ʨʝʚʦʣʶʮʠʠ ʚ ʥʘʫʢʝ ʦ ɺʩʝʣʝʥʥʦʡ. 

ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʢʨʠʟʠʩʘ ʧʨʦʟʨʘʯʥʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʠʪʘʥʠʯʝʩʢʠʝ ʫʩʠʣʠʷ ʩʦʪʝʥ 

ʪʝʦʨʝʪʠʢʦʚ, ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʛʨʘʚʠʪʘʮʠʠ (ʢʘʢ ʠ ʜʦʣʛʦʞʜʘʥʥʘʷ 

ʢʚʘʥʪʦʚʘʷ çʪʝʦʨʠʷ ʚʩʝʛʦè) ʪʘʢ ʠ ʥʝ ʙʳʣʘ ʩʦʟʜʘʥʘ, ʧʦʵʪʦʤʫ ʥʠ 

ʠʥʬʣʘʪʦʥ, ʥʠ ɺʀʄʇʳ ʥʝ ʧʦʣʫʯʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʥʠ ʚ ʵʪʠʭ ʪʝʦʨʠʷʭ, ʥʠ ʚ ʢʘʢʠʭ-ʣʠʙʦ ʜʨʫʛʠʭ. ʇʨʦʙʣʝʤʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʪʘʢʞʝ ʦʩʪʘʣʘʩʴ ʥʝʨʝʰʝʥʥʦʡ. 

ʇʦʧʳʪʢʘ ʨʘʩʩʯʠʪʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʚʘʥʪʦʚʦʛʦ ʚʘʢʫʫʤʘ 

(ʠʣʠ ʚʝʣʠʯʠʥʫ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ) ʚ ʨʘʤʢʘʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʦʨʠʡ 

ʜʘʝʪ ʚʝʣʠʯʠʥʫ ʠʣʠ ʨʘʚʥʫʶ ʥʫʣʶ, ʠʣʠ ʥʘ 120 ʧʦʨʷʜʢʦʚ ʚʳʰʝ 

ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ. ʇʦʩʣʝʜʥʷʷ ʦʮʝʥʢʘ ʩʪʘʣʘ ʟʥʘʤʝʥʠʪʘ, ʢʘʢ 

çʩʘʤʦʝ ʧʣʦʭʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝè ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ.  

ɺʦ-ʚʪʦʨʳʭ, ʪʱʘʪʝʣʴʥʳʝ ʠ ʚʝʩʴʤʘ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʧʦʠʩʢʠ 

ʥʘ ʧʦʜʟʝʤʥʳʭ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʜʝʪʝʢʪʦʨʘʭ ʚʩʝʭ ʪʠʧʦʚ, ʘ ʪʘʢʞʝ ʥʘ 

ʫʩʢʦʨʠʪʝʣʷʭ (ʚʢʣʶʯʘʷ ɹɸʂ ï ɹʦʣʴʰʦʡ ɸʜʨʦʥʥʳʡ ʂʦʣʣʘʡʜʝʨ), ʥʝ 

ʦʙʥʘʨʫʞʠʣʠ ʥʠʢʘʢʠʭ ɺʀʄʇʦʚ. ʊʝʤʥʘʷ ʤʘʪʝʨʠʷ ʠ ʪʝʤʥʘʷ ʵʥʝʨʛʠʷ 

ʩʪʘʣʠ ʟʘʛʘʜʢʘʤʠ ʙʝʟ ʦʪʚʝʪʘ.  

ɺ-ʪʨʝʪʴʠʭ, ʢʣʶʯʝʚʳʤ ʩʦʙʳʪʠʝʤ ʩʪʘʣʦ ʦʪʢʨʳʪʠʝ ʚ 2015 

ʛʦʜʫ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʜʝʪʝʢʪʦʨʝ ʃʀɻʆ. 

ɽʛʦ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ ʚʦʣʥʳ, ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʩʣʠʷʥʠʠ 

ʜʚʫʭ ʯʝʨʥʳʭ ʜʳʨ, ʫʥʦʩʷʪ ʦʢʦʣʦ 5% ʠʭ ʩʫʤʤʘʨʥʦʡ ʤʘʩʩʳ, ʯʪʦ 

ʵʢʚʠʚʘʣʝʥʪʥʦ ʧʨʠʤʝʨʥʦ ʪʨʝʤ ʤʘʩʩʘʤ ʉʦʣʥʮʘ. ʃʀɻʆ ʜʦʢʘʟʘʣ, ʯʪʦ 

ʫ ʯʝʨʥʳʭ ʜʳʨ ʝʩʪʴ ʦʛʨʦʤʥʘʷ ʠ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʚʘʚʰʘʷʩʷ 

ʥʝʟʘʤʝʯʝʥʥʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ: ʠʭ ʩʣʠʷʥʠʷ ʠʟʤʝʥʷʶʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʤʘʩʩʫ ɺʩʝʣʝʥʥʦʡ (ʦʩʪʘʚʣʷʷ ʥʝʠʟʤʝʥʥʳʤ ʙʘʣʘʥʩ 

ʠʥʝʨʪʥʦʡ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ). ʂʨʦʤʝ ʪʦʛʦ, ʃʀɻʆ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ 
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ʥʝʦʙʳʯʥʦ ʤʥʦʛʦ ʩʣʝʜʦʚ ʩʣʠʷʥʠʡ ʯʝʨʥʳʭ ʜʳʨ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ 

ð ʚ ʪʳʩʷʯʫ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʦʞʠʜʘʣʠ ʘʩʪʨʦʥʦʤʳ. ʇʦʵʪʦʤʫ 

ʯʝʨʥʳʝ ʜʳʨʳ ʩʪʘʣʠ ʨʝʘʣʴʥʳʤʠ ʧʨʝʪʝʥʜʝʥʪʘʤʠ ʥʘ ʨʦʣʴ ʪʝʤʥʦʡ 

ʤʘʪʝʨʠʠ, ʩ ʩʦʚʦʢʫʧʥʦʡ ʤʘʩʩʦʡ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʦʙʳʯʥʦʡ ʤʘʪʝʨʠʠ. 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʝʜʣʦʞʠʣ ʠ ʦʙʲʷʩʥʝʥʠʝ ʪʦʤʫ, ʯʪʦ ʵʪʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ ʧʦ ʩʦʟʜʘʚʘʝʤʳʤ ʠʤʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʣʠʥʟʘʤ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʝʩʣʠ ʯʝʨʥʳʝ ʜʳʨʳ 

ʥʝʙʦʣʴʰʠʭ ʤʘʩʩ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ ʟʚʝʟʜʳ, ʠʟ 

ʢʦʪʦʨʳʭ ʦʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ, ʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ 

ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʢʦʤʧʘʢʪʥʳʝ ʰʘʨʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ʠʟ ʯʝʨʥʳʭ ʜʳʨ. 

ʕʪʦ ʢʣʘʩʪʝʨʠʨʦʚʘʥʠʝ ʯʝʨʥʳʭ ʜʳʨ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʣʠʥʟʠʨʦʚʘʥʠʷ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʚ 2020 ʛʦʜʫ ʠʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ çʇʣʘʥʢè ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʥʝ 

ʧʣʦʩʢʘʷ, ʘ, ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 99%, ʟʘʤʢʥʫʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʘ ʥʝ 

ʙʫʜʝʪ ʨʘʟʣʝʪʘʪʴʩʷ ʙʝʩʢʦʥʝʯʥʦ ð ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʝʜʩʢʘʟʘʥʠʶ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʠʥʬʣʷʮʠʠ ʦ ʧʣʦʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʚʝʯʥʦ 

ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ, ʦʩʪʳʚʘʶʱʝʡ ʚ çʪʝʧʣʦʚʦʡ ʩʤʝʨʪʠè. 

ʉʪʘʪʴʷ ʩ ʵʪʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʟʳʚʘʣʘʩʴ çʉʚʠʜʝʪʝʣʴʩʪʚʦ 

çʇʣʘʥʢʘè ʦ ʟʘʤʢʥʫʪʦʡ ɺʩʝʣʝʥʥʦʡ ʠ ʚʦʟʤʦʞʥʳʡ ʢʨʠʟʠʩ 

ʢʦʩʤʦʣʦʛʠʠè ʠ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ Nature. ɸʥʘʣʦʛʠʯʥʳʡ ʚʳʚʦʜ 

ʜʝʣʘʣʩʷ ʨʘʥʴʰʝ ʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʘ WMAP. ʂʨʦʤʝ 

ʪʦʛʦ, ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʢʦʧʠʣʠʩʴ ʫʙʝʜʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦ 

ʛʣʦʙʘʣʴʥʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ɺʩʝʣʝʥʥʦʡ ʠ ʦ ʥʝʧʦʩʪʦʷʥʩʪʚʝ 

ʧʦʩʪʦʷʥʥʦʡ ʍʘʙʙʣʘ, ʯʪʦ ʪʦʞʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʝ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʝ ʢʨʠʟʠʩʝ.  

ɺ ʩʚʝʪʝ ʚʦʣʥʳ ʥʦʚʳʭ ʜʘʥʥʳʭ, ʠʜʝʷ ʢʚʘʥʪʦʚʦʛʦ ʨʦʞʜʝʥʠʷ 

ʤʠʨʘ ʠʟ çʥʠʯʝʛʦè ʫʞʝ ʥʝ ʚʳʛʣʷʜʠʪ çʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡè. 

ɺ 2017 ʛʦʜʫ ʥʘ ʩʪʨʘʥʠʮʘʭ ʞʫʨʥʘʣʘ çScientific Americanè ʜʘʞʝ 

ʨʘʟʚʝʨʥʫʣʘʩʴ ʙʝʩʧʨʝʮʝʜʝʥʪʥʘʷ ʙʫʨʥʘʷ ʜʠʩʢʫʩʩʠʷ ʦ ʥʘʫʯʥʦʩʪʠ (!) 

ʪʝʦʨʠʠ ʠʥʬʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʠ 

ʧʦʜʛʦʥʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʵʪʦʤʫ ʦʢʘʟʳʚʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠ 

ʥʝʦʧʨʦʚʝʨʞʠʤʦʡ, ʘ, ʟʥʘʯʠʪ, ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʫʢʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʢʨʠʪʝʨʠʝʚ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʠʟʚʝʩʪʥʳʤ ʬʠʣʦʩʦʬʦʤ ʂʘʨʣʦʤ 

ʇʦʧʧʝʨʦʤ. ɿʘʩʪʨʝʣʴʱʠʢʘʤʠ ʜʠʩʢʫʩʩʠʠ ʙʳʣʠ ʚʝʜʫʱʠʝ ʘʩʪʨʦʥʦʤʳ 

ʇʨʠʥʩʪʦʥʩʢʦʛʦ ʠ ɻʘʨʚʘʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʨʘʟʠʣʠʩʴ ʦ ʪʝʦʨʠʠ ʠʥʬʣʷʮʠʠ ʧʨʝʜʝʣʴʥʦ ʞʝʩʪʢʦ: "ʪʝʦʨʠʷ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʚʩʝ, ʯʪʦ ʫʛʦʜʥʦ, ʥʠʯʝʛʦ ʥʝ 

ʧʨʝʜʩʢʘʟʳʚʘʝʪ". ɹʝʟʫʩʣʦʚʥʦ, ʧʨʦʪʠʚ ʵʪʦʛʦ ʤʥʝʥʠʷ ʚʳʩʪʫʧʠʣʦ 
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ʤʥʦʞʝʩʪʚʦ ʢʚʘʥʪʦʚʳʭ ʦʧʧʦʥʝʥʪʦʚ, ʥʦ ʧʨʠʤʝʯʘʪʝʣʝʥ ʩʘʤ ʬʘʢʪ 

ʪʘʢʦʡ ʜʠʩʢʫʩʩʠʠ. 

ʅʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩ ʥʘʯʘʣʘ 21 ʚʝʢʘ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ 

ʤʦʜʝʣʠ ʮʠʢʣʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʞʠʚʘʶʪ ʚʪʦʨʦʝ 

ʨʦʞʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʜʘʣʦʩʴ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʵʥʪʨʦʧʠʠ 

ʠ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʥʝ ʚʳʭʦʜʷ ʟʘ ʨʘʤʢʠ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ɹʳʣ ʧʨʝʜʣʦʞʝʥ ʤʝʭʘʥʠʟʤ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʥʳʭ 

ʧʨʝʚʨʘʱʝʥʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʠ ʯʝʨʥʳʭ ʜʳʨ. ʄʦʜʝʣʴ 

ʮʠʢʣʠʯʝʩʢʦʡ ɺʩʝʣʝʥʥʦʡ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥʰʪʝʡʥʘ, ʦʢʘʟʘʣʘʩʴ ʩʧʦʩʦʙʥʦʡ ʦʙʲʷʩʥʠʪʴ ʚʩʝ 

ʥʘʙʣʶʜʘʝʤʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ɺʩʝʣʝʥʥʦʡ ʙʝʟ ʚʚʝʜʝʥʠʷ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʯʘʩʪʠʮ. 

ʊʨʫʜ, ʧʨʦʮʠʪʠʨʦʚʘʥʥʳʡ ʚ ʥʘʯʘʣʝ ʇʨʝʜʠʩʣʦʚʠʷ, ʙʳʣ 

ʧʦʩʣʝʜʥʝʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʢʥʠʛʦʡ ʘʢʘʜʝʤʠʢʘ ʗ. ɹ. ɿʝʣʴʜʦʚʠʯʘ 

(1914-1987). ɺ ʥʝʡ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ 

ʢʘʥʜʠʜʘʪʦʤ ʥʘ ʨʦʣʴ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʥʝʡʪʨʠʥʦ ʩ 

ʵʥʝʨʛʠʝʡ ~20 ʵʣʝʢʪʨʦʥ-ʚʦʣʴʪ. ʕʪʘ ʠʜʝʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʝ 

ʧʦʜʪʚʝʨʜʠʣʘʩʴ, ʠ ɸ. ɼ. ɼʦʣʛʦʚ ʩʪʘʣ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴ ʙʦʣʝʝ 

ʨʝʘʣʠʩʪʠʯʥʫʶ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʯʝʨʥʳʤʠ ʜʳʨʘʤʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʪʘʢʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʭʦʨʦʰʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʮʠʢʣʠʯʝʩʢʦʡ ɺʩʝʣʝʥʥʦʡ. 

ʄ. ɺ. ʉʘʞʠʥ ʧʨʝʜʣʦʞʠʣ ʚ 1978 ʛʦʜʫ ʤʝʪʦʜ ʨʝʛʠʩʪʨʘʮʠʠ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʩ ʧʦʤʦʱʴʶ ʥʘʙʣʶʜʝʥʠʷ 

ʧʫʣʴʩʘʨʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʠʥʝʩ ʙʣʝʩʪʷʱʠʝ ʧʣʦʜʳ ʢ 2020-2021 

ʛʦʜʘʤ, ʢʦʛʜʘ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʤʠ (NANOGrav) 

ʠ ʘʚʩʪʨʘʣʠʡʩʢʠʤ (PPTA) ʨʘʜʠʦʪʝʣʝʩʢʦʧʘʤʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʥʘʥʦʛʝʨʮʦʚʳʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʨʝʣʠʢʪʦʚʳʤʠ ʚʦʣʥʘʤʠ, ʘʥʘʣʦʛʘʤʠ ʨʝʣʠʢʪʦʚʦʛʦ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʕʪʦ ʦʪʢʨʳʪʠʝ ʪʦʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ 

ʮʠʢʣʠʯʝʩʢʦʡ ɺʩʝʣʝʥʥʦʡ, ʢʦʪʦʨʘʷ ʫʚʝʨʝʥʥʦ ʥʘʙʠʨʘʝʪ ʦʯʢʠ ʚ 

ʩʦʨʝʚʥʦʚʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʤʦʜʝʣʷʤʠ.  

ʅʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ʌʠʣʠʧ ɸʥʜʝʨʩʦʥ ʚ 2018 ʛʦʜʫ 

ʚʳʩʢʘʟʘʣʩʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʩʤʦʣʦʛʠʠ ʩ 

ʧʝʨʝʤʝʥʥʦʡ ʤʘʩʩʦʡ. ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʘʥʘʣʦʛʠʯʥʳʝ ʩʦʦʙʨʘʞʝʥʠʷ 

ʨʘʟʚʠʣ ʜʨʫʛʦʡ ʥʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ, ɼʞʦʥ ʄʘʟʝʨ. ʄʳʩʣʠ ʵʪʠʭ 

ʜʚʫʭ ʚʳʜʘʶʱʠʭʩʷ ʬʠʟʠʢʦʚ ʷʚʣʷʶʪʩʷ ʷʨʢʠʤ ʠʥʜʠʢʘʪʦʨʦʤ 

ʥʘʩʪʫʧʘʶʱʠʭ ʚ ʢʦʩʤʦʣʦʛʠʠ ʧʝʨʝʤʝʥ ʠ ʥʘʠʣʫʯʰʠʤ ʚʚʝʜʝʥʠʝʤ ʢ 
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ʵʪʦʡ ʢʥʠʛʝ, ʧʦʵʪʦʤʫ ʥʠʞʝ ʤʳ ʧʨʠʚʦʜʠʤ ʧʝʨʝʚʦʜʳ ʪʝʟʠʩʦʚ 

ɸʥʜʝʨʩʦʥʘ ʠ ʄʘʟʝʨʘ.  

ɼʘʥʥʘʷ ʢʥʠʛʘ ð ʧʝʨʚʘʷ, ʚ ʢʦʪʦʨʦʡ ʜʦʩʪʫʧʥʦ ʠʟʣʘʛʘʝʪʩʷ 

ʠʩʪʦʨʠʷ ʢʦʩʤʦʣʦʛʠʠ ʮʠʢʣʠʯʝʩʢʦʡ ɺʩʝʣʝʥʥʦʡ ʦʪ ʀʤʤʘʥʫʠʣʘ 

ʂʘʥʪʘ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ʆʥʘ ʦʧʠʩʳʚʘʝʪ ʨʝʚʦʣʶʮʠʶ ʚ ʢʦʩʤʦʣʦʛʠʠ 

XXI  ʚʝʢʘ ʠ ʩʦʜʝʨʞʠʪ ʩʚʝʞʠʝ ʥʦʚʦʩʪʠ ʩ ʬʨʦʥʪʘ ʧʝʨʝʜʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʟʳʚʘʶʱʠʭ ʦʩʪʨʫʶ ʧʦʣʝʤʠʢʫ ʩʨʝʜʠ ʫʯʝʥʳʭ. 

ʂʥʠʛʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʰʠʨʦʢʦʛʦ ʯʠʪʘʪʝʣʷ ʠ ʧʦʵʪʦʤʫ ʝʝ ʦʩʥʦʚʥʦʡ 

ʪʝʢʩʪ ʧʦʯʪʠ ʥʝ ʩʦʜʝʨʞʠʪ ʬʦʨʤʫʣ. ɼʣʷ ʟʘʠʥʪʝʨʝʩʦʚʘʚʰʠʭʩʷ 

ʯʠʪʘʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʇʨʠʣʦʞʝʥʠʠ II  ʨʘʟʤʝʱʝʥ ʦʙʟʦʨ ʧʦ 

ʮʠʢʣʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʠ ʩ ʫʨʘʚʥʝʥʠʷʤʠ. ʕʪʦʪ ʦʙʟʦʨ, ʢʘʢ ʯʘʩʪʠ 

III  ʠ IV ʜʘʥʥʦʡ ʢʥʠʛʠ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʘʫʯʥʳʭ ʩʪʘʪʴʷʭ ʅ. 

ɻʦʨʴʢʘʚʦʛʦ, ɸ. ɺʘʩʠʣʴʢʦʚʘ, ɼʞ. ʄʘʟʝʨʘ ʠ ʉ. ʊʶʣʴʙʘʰʝʚʘ (ʩʤ. 

ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʧʦʩʣʝ ʇʨʝʜʠʩʣʦʚʠʷ). 

ʅʦʚʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʦʪʢʨʳʣʘ ʜʚʝʨʴ ʚ 

ʫʜʠʚʠʪʝʣʴʥʫʶ ʠ ʛʣʫʙʦʢʦ ʣʦʛʠʯʥʫʶ ɺʩʝʣʝʥʥʫʶ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʤʘʩʩʠʚʥʳʭ ʯʝʨʥʳʭ ʜʳʨ, ʤʦʱʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ 

ʣʝʛʢʦʡ ʙʘʨʠʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʘʷ ʩʤʦʛʣʘ ʧʦʨʦʜʠʪʴ ʞʠʟʥʴ ʠ 

ʧʳʪʣʠʚʳʡ ʨʘʟʫʤ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɸʣʝʢʩʘʥʜʨʫ ɺʘʩʠʣʴʢʦʚʫ, 

ɼʞʦʥʫ ʄʘʟʝʨʫ, ʉʝʨʛʝʶ ʊʶʣʴʙʘʰʝʚʫ, ɸʣʝʢʩʘʥʜʨʫ ʂʘʰʣʠʥʩʢʦʤʫ, 

ɼʤʠʪʨʠʶ ʄʘʢʘʨʦʚʫ, ɸʣʝʢʩʝʶ ɹʦʛʦʤʘʟʦʚʫ ʠ ɸʣʝʢʩʝʶ ʄʦʠʩʝʝʚʫ 

ʟʘ ʧʦʣʝʟʥʳʝ ʦʙʩʫʞʜʝʥʠʷ ʠ ʮʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ. ʆʩʦʙʘʷ 

ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ɸʣʝʢʩʘʥʜʨʫ ɹʝʨʝʟʠʥʫ, ʢʦʪʦʨʳʡ ʧʦʜʘʣ ʠʜʝʶ ʦ 

ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʢʥʠʛʠ, ʠ ʧʨʠʥʷʣ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʵʪʦʤ 

ʧʨʦʝʢʪʝ. ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʠʟʜʘʪʝʣʴʩʪʚʦ ʏʝʣʷʙʠʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʨʝʢʪʦʨʘ ʉʝʨʛʝʷ ʊʘʩʢʘʝʚʘ ʟʘ 

ʧʦʜʜʝʨʞʢʫ ʠ ʠʟʜʘʥʠʝ ʜʘʥʥʦʡ ʢʥʠʛʠ. 

 

27 ʥʦʙ̫ʨ̫ 2022 

 

ʉʧʠʩʦʢ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʢʦʪʦʨʳʝ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʜʘʥʥʦʡ 
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ɼʚʝ ʧʦʩʣʝʜʥʠʝ ʧʦʧʫʣʷʨʥʳʝ ʩʪʘʪʴʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʘʤʦʝ ʩʚʝʞʝʝ ʠ ʧʦʣʥʦʝ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʝ ʠʟʣʦʞʝʥʠʝ ʤʦʜʝʣʠ 

ʧʫʣʴʩʠʨʫʶʱʝʡ ɺʩʝʣʝʥʥʦʡ. ʆʙʩʫʞʜʝʥʠʝ ʮʠʢʣʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʠ 

ʩ ʧʝʨʝʤʝʥʥʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʦʡ, ʢʦʪʦʨʦʝ ʙʫʨʥʦ ʚʝʣʦʩʴ ʚ 

ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ ʞʫʨʥʘʣʘʭ, ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʚ ʀʥʪʝʨʥʝʪʝ 

(ʩʤ., ʥʘʧʨʠʤʝʨ, ʜʠʩʢʫʩʩʠʠ ʥʘ ʍʘʙʨʝ: 

https://habr.com/en/post/396601/; https://habr.com/en/post/371363/), 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʮʠʢʣʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʢʘʟʘʣʦʩʴ ʥʝʧʨʦʩʪʦʡ ʜʣʷ 

ʚʦʩʧʨʠʷʪʠʷ ʜʘʞʝ ʩʨʝʜʠ ʬʠʟʠʢʦʚ-ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. ʇʘʚʝʣ ʀʚʘʥʦʚ 

ʠʟ ʌʀɸʅ (ʄʦʩʢʚʘ) ʦʰʠʙʦʯʥʦ ʨʝʰʠʣ, ʯʪʦ ʥʘ ʨʦʣʴ çʪʝʤʥʦʡ 

ʵʥʝʨʛʠʠè ʤʳ ʚʳʜʚʠʛʘʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ. ʀʟʚʝʩʪʥʳʡ 

ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʦʧʫʣʷʨʠʟʘʪʦʨ ʀʪʘʥ ɿʠʛʝʣʴ ʩʥʠʩʭʦʜʠʪʝʣʴʥʦ 

ʟʘʷʚʠʣ, ʯʪʦ ʤʳ ʩʧʫʪʘʣʠ ʘʥʪʠʛʨʘʚʠʪʘʮʠʶ ʠ ʫʤʝʥʴʰʝʥʠʝ 

ʧʨʠʪʷʞʝʥʠʷ. ʄʘʨʝʢ ɸʙʨʘʤʦʚʠʯ ʠʟ ʇʦʣʴʰʠ ʥʝʚʥʠʤʘʪʝʣʴʥʦ 

ʧʨʦʯʠʪʘʣ ʩʪʘʪʴʶ ʠ ʩʜʝʣʘʣ ʥʝʧʨʘʚʠʣʴʥʳʡ ʚʳʚʦʜ, ʯʪʦ ʤʳ 

ʠʩʧʦʣʴʟʫʝʤ ʬʠʢʪʠʚʥʫ  ʁ ʢʦʦʨʜʠʥʘʪʥʫ  ʁ ʘʥʪʠʛʨʘʚʠʪʘʮʠ ʁ

ɻʠʣʴʙʝʨʪʘ, ʠʟʚʝʩʪʥʫ  ʁ ʝʱʝ ʩ 1917 ʛʦʜʘ. ɹʳʣʠ ʩʣʫʯʘʠ, ʢʦʛʜʘ 

ʢʨʠʪʠʢ ʚʦʦʙʱʝ ʥʝ ʯʠʪʘʣ ʩʪʘʪʴʶ ʠ ʥʝ ʧʨʦʚʝʨʷʣ ʬʦʨʤʫʣʳ, ʥʦ 

ʫʚʝʨʝʥʥʦ ʟʘʷʚʣʷʣ: "ʗ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʩ ʵʪʠʤ ʥʝ ʩʦʛʣʘʩʝʥ". ɹʳʣʠ 

ʥʠʯʝʤ ʥʝ ʧʦʜʢʨʝʧʣʝʥʥʳʝ ʟʘʷʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʥʘʰʠ ʨʘʩʯʝʪʳ 

ʥʝʧʨʘʚʠʣʴʥʳʝ ʠ ʚ ʥʠʭ ʩʜʝʣʘʥʳ ʥʝʚʝʨʥʳʝ ʧʨʠʙʣʠʞʝʥʠʷ. ɹʳʣʘ 

ʢʨʠʪʠʢʘ ʪʝʟʠʩʘ ʦ ʪʦʤ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʥʝ ʚʢʣʶʯʘʶʪʩʷ 

ʚ ʠʩʪʦʯʥʠʢʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʭʦʪʷ ʵʪʦ ʷʚʣʷʝʪʩʷ ʪʨʘʢʪʦʚʢʦʡ 

ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʜʘʥʥʦʡ ʩʘʤʠʤ ɸ. ʕʡʥʰʪʝʡʥʦʤ.  

ʅʘʰʠ ʢʨʠʪʠʢʠ ʧʳʪʘʣʠʩʴ, ʥʦ ʥʝ ʩʤʦʛʣʠ ʦʧʫʙʣʠʢʦʚʘʪʴ ʩʚʦʠ 

ʤʘʣʦʦʙʦʩʥʦʚʘʥʥʳʝ ʚʦʟʨʘʞʝʥʠʷ ʚ ʨʝʬʝʨʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ. 

ɹʫʨʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʦʰʠʙʦʯʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʧʦʣʦʞʝʥʠʷ ʪʝʦʨʠʠ, 

ʢʦʪʦʨʳʝ ʤʳ ʩʯʠʪʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʟʨʘʯʥʳʤʠ, ʜʦʢʘʟʘʣʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ɹ ʢʥʠʛʠ, ʛʜʝ ʬʠʟʠʢʫ ʮʠʢʣʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʠ 

ʤʦʞʥʦ ʠʟʣʦʞʠʪʴ ʛʦʨʘʟʜʦ ʧʦʜʨʦʙʥʝʝ ʠ ʛʣʫʙʞʝ, ʯʝʤ ʵʪʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʪʘʪʴʷʭ. ʄʳ ʙʣʘʛʦʜʘʨʠʤ ʥʘʰʠʭ 

ʯʠʪʘʪʝʣʝʡ ʟʘ ʠʥʪʝʨʝʩ ʢ ʦʙʩʫʞʜʘʝʤʦʡ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ ʠ ʥʘʰʠʭ 

ʢʨʠʪʠʢʦʚ ʟʘ ʠʭ ʥʝʨʘʚʥʦʜʫʰʠʝ. 
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ʌʠʣʠʧ ɸʥʜʝʨʩʦʥ, ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʬʠʟʠʢʝ ʟʘ 

1977 ʛʦʜ. 

 

ʌʠʣʠʧ ʋʦʨʨʝʥ ɸʥʜʝʨʩʦʥ (1923-2020) ʙʳʣ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʳʜʘʶʱʠʭʩʷ ʠ 

ʚʣʠʷʪʝʣʴʥʳʭ ʬʠʟʠʢʦʚ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

20-ʛʦ ʚʝʢʘ. ɿʘ 50-ʣʝʪʥʶʶ ʢʘʨʴʝʨʫ ʚ Bell 

Labs, ʂʝʤʙʨʠʜʞʩʢʦʤ ʠ ʇʨʠʥʩʪʦʥʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʦʥ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʧʨʝʚʦʩʭʦʜʥʳʡ ʚʢʫʩ, ʛʣʫʙʦʢʫʶ ʠʥʪʫʠʮʠʶ ʠ 

ʚʳʜʘʶʱʠʝʩʷ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʧʳʪʘʷʩʴ ʧʦʥʷʪʴ, ʢʘʢ ʫʩʪʨʦʝʥʘ ʧʨʠʨʦʜʘé 

ɹʫʜʫʱʠʝ ʠʩʪʦʨʠʢʠ ʙʫʜʫʪ ʩʯʠʪʘʪʴ ʝʛʦ 

ʦʜʥʠʤ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʫʯʝʥʳʭ ʤʠʨʘ.   

ʕ. ɿʘʥʛʚʠʣ, ñPhysics Todayò, 03/2022 

 

çʊʝʤʥʘʷ ʵʥʝʨʛʠʷ ʢʘʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝè (ʤʘʨʪ 2018) 

(ʠʟ Anderson Ph.W. çFour last "conjectures"è, 

https://arxiv.org/abs/1804.11186, 2018). 

ɺ ʭʦʜʝ ʥʝʜʘʚʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʦʪ ʩʪʦʣʢʥʦʚʝʥʠʡ ʯʝʨʥʳʭ ʜʳʨ ʙʳʣʦ ʧʦʜʩʯʠʪʘʥʦ, ʯʪʦ ʤʘʩʩʘ 

ʦʙʨʘʟʫʶʱʝʡʩʷ ʜʳʨʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʦʣʥʝʯʥʳʭ ʤʘʩʩ (ʦʢʦʣʦ 3-ʭ, ʷ 

ʧʦʣʘʛʘʶ) ʤʝʥʴʰʝ ʩʫʤʤʳ ʤʘʩʩ ʠʩʭʦʜʥʦʡ ʧʘʨʳ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʬʝʨʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ ʠʟ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʧʨʦʭʦʜʷʱʘʷ ʤʠʤʦ ʥʘʩ, ʧʝʨʝʥʦʩʠʪ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʵʥʝʨʛʠʶ. ɽʩʣʠ 

ʙʳ ʤʳ ʪʝʧʝʨʴ ʠʟʤʝʨʠʣʠ ʤʘʩʩʫ ʦʩʪʘʪʢʘ, ʤʳ ʥʘʰʣʠ ʙʳ ʝʛʦ ʣʝʛʯʝ ʥʘ 

3 ʩʦʣʥʝʯʥʳʭ ʤʘʩʩʳ, ʠ ʝʩʣʠ ʙʳ ʤʳ ʚʳʯʠʩʣʠʣʠ ʣʦʢʘʣʴʥʫʶ 

ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʵʪʦʛʦ ʩʝʢʪʦʨʘ, ʤʳ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ σὴ ”, ʯʣʝʥ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 
ʧʦʣʷ, ʫʤʝʥʴʰʠʣʩʷ ʥʘ ʵʪʫ ʩʫʤʤʫ. ʀʟʣʫʯʝʥʠʝ ʦʪ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʥʝ 

ʜʦʙʘʚʠʣʦ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʧʣʦʪʥʦʩʪʠ ʛʜʝ-ʪʦ ʝʱʝ ʚʦ ɺʩʝʣʝʥʥʦʡ, ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʘʩ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʦ ʤʠʥʦʚʘʣʦ ʥʘʩ 

ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʠ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʥʘʙʣʶʜʘʝʤʦʛʦ ʥʘʤʠ ʩʝʢʪʦʨʘ 

ɺʩʝʣʝʥʥʦʡ. ʆʥʦ ʥʝ ʙʳʣʦ ʨʘʩʩʝʷʥʦ ʟʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ 

ʚʨʝʤʝʥʠ ʍʘʙʙʣʘ, ʧʦʢʘ ʦʥʦ ʣʝʪʝʣʦ ʢ ʥʘʤ, ʠ ʤʳ ʜʦʣʞʥʳ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʥʦ ʥʝ ʙʫʜʝʪ ʨʘʩʩʝʷʥʦ ʠ ʜʘʣʝʝ ʠʣʠ ʥʝ ʩʦʩʪʘʚʠʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ çʧʦʩʣʝʩʚʝʯʝʥʠʷè, ʢʦʪʦʨʦʝ ʤʳ ʤʦʛʣʠ ʙʳ 

ʥʘʙʣʶʜʘʪʴ. ʄʳ ʜʦʣʞʥʳ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ, ʭʦʪʷ ʠ ʥʝʤʥʦʛʦ, ʥʦ ʵʪʦʪ 

https://arxiv.org/abs/1804.11186
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ʵʬʬʝʢʪ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʝʪ ʩʫʤʤʘʨʥʦʝ ʧʨʠʪʷʞʝʥʠʝ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʰʝ ʨʘʩʰʠʨʝʥʠʝ ʟʘʤʝʜʣʷʝʪʩʷ ʤʝʥʴʰʝ, ʪ.ʝ. ʤʳ 

ʫʩʢʦʨʷʝʤʩʷ. ʕʪʦʪ ʧʦʩʣʝʜʥʠʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʩʫʪʴʶ ʜʘʥʥʦʛʦ 

ʘʨʛʫʤʝʥʪʘ: ʠʟʣʫʯʝʥʠʝ ʥʝ ʩʦʭʨʘʥʷʝʪ ʧʦʣʥʫʶ ʤʘʩʩʫ ʩ ʥʘʰʝʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ; ʤʘʩʩʘ ʥʝʦʙʨʘʪʠʤʦ ʪʝʨʷʝʪʩʷ ʚ ʪʦʡ ʯʘʩʪʠ ɺʩʝʣʝʥʥʦʡ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʦʝ ʩʦʙʳʪʠʝ. 

ʉʝʡʯʘʩ ʵʪʦ ʩʦʙʳʪʠʝ ʠ ʩʫʤʤʘ ʪʘʢʠʭ ʩʦʙʳʪʠʡ ʤʦʛʫʪ ʥʝ 

ʠʤʝʪʴ ʙʦʣʴʰʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʩʦʙʳʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʠ. ʅʦ ʤʳ ʟʥʘʝʤ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʘʩʩʳ ʤʥʦʛʠʭ ʛʘʣʘʢʪʠʢ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʮʝʥʪʨʘʣʴʥʫʶ ʯʝʨʥʫʶ ʜʳʨʫ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʣʘ ʩʦʟʜʘʚʘʪʴʩʷ 

ʧʦʜʦʙʥʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʢʦʪʦʨʳʝ ʠʟʣʫʯʘʪʴ ʧʨʦʯʴ ʥʝʢʫʶ ʟʘʤʝʪʥʫʶ 

ʯʘʩʪʴ ʠʩʭʦʜʥʦʡ ʤʘʩʩʳ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ, ʪʘʢʠʝ ʯʝʨʥʳʝ ʜʳʨʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʣʝʛʯʝ, ʯʝʤ ʦʙʱʘʷ ʤʘʩʩʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʠʤʠ 

ʧʦʛʣʦʱʝʥʘ. ʌʘʢʪʠʯʝʩʢʠ, ʧʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ɺʩʝʣʝʥʥʦʡ ʧʦʚʩʶʜʫ ʠ ʧʦʩʪʦʷʥʥʦ - 

ʥʘʧʨʠʤʝʨ, ʧʘʨʘ ʧʫʣʴʩʘʨʦʚ, ʦʙʥʘʨʫʞʝʥʥʘʷ ʊʝʡʣʦʨʦʤ ʠ ʍʶʣʟʦʤ, 

ʥʝʧʨʝʨʳʚʥʦ ʠʟʣʫʯʘʝʪ ʩʚʦʶ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʵʥʝʨʛʠʶ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʥʘʙʣʶʜʝʥʠʷ. ʅʝʜʘʚʥʦ ʙʳʣ ʥʘʡʜʝʥ 

ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʢʘʢ 

ʯʝʨʥʘʷ ʜʳʨʘ, ʚʦʟʥʠʢʰʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʜʚʫʭ 

ʛʘʣʘʢʪʠʢ ʠ ʠʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʤʘʩʩʠʚʥʳʭ ʯʝʨʥʳʭ ʜʳʨ, ʠ ʷ ʥʝ 

ʚʠʜʝʣ ʦʮʝʥʢʠ ʯʘʩʪʦʪʳ ʪʘʢʠʭ ʩʦʙʳʪʠʡ ʚ ʧʨʦʰʣʦʤ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʚʩʝ ʵʪʦ ʠʟʣʫʯʝʥʠʝ ʩʦʟʜʘʝʪʩʷ ʥʝʦʙʨʘʪʠʤʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʨʘʩʩʝʠʚʘʶʱʠʤʠ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ, ʩʦʛʣʘʩʥʦ ʠʟʤʝʨʝʥʠʷʤ ʟʜʝʩʴ ʠ 

ʪʝʧʝʨʴ, ʥʝ ʜʘʝʪ ʚʢʣʘʜ ʚ ʩʫʤʤʘʨʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʩʘʤʦʧʨʠʪʷʞʝʥʠʝ ɺʩʝʣʝʥʥʦʡ, ʥʘʩʢʦʣʴʢʦ ʤʳ ʤʦʞʝʤ ʵʪʦ ʦʮʝʥʠʪʴ. 

ʅʘʙʣʶʜʘʝʤʘʷ ʚʩʝʣʝʥʥʘʷ ʩʪʘʥʦʚʠʪʩʷ ʣʝʛʯʝ ʩ ʢʘʢʦʡ-ʪʦ ʥʝʠʟʚʝʩʪʥʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʥʝʦʙʨʘʪʠʤʦ ʫʣʝʪʝʚʰʝʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʟʘʤʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʥʝʦʙʨʘʪʠʤʦ ʠʟʣʫʯʘʣʦʩʴ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʟʚʝʟʜ, ʛʘʣʘʢʪʠʢ ʠ ʯʝʨʥʳʭ ʜʳʨ. ʕʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʩʤʦʣʦʛʠʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʴʶ 

ʠʣʠ ʜʘʞʝ ʚʩʝʡ çʪʝʤʥʦʡ ʵʥʝʨʛʠʠè, ʢʦʪʦʨʘʷ ʪʝʧʝʨʴ ʧʦʩʪʫʣʠʨʫʝʪʩʷ. 

ʗ ʥʝ ʩʤʦʛ ʫʙʝʜʠʪʴ ʩʝʙʷ ʚ ʪʦʤ, ʫʯʘʩʪʚʫʝʪ ʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʯʘʩʪʴ 

ʩʧʝʢʪʨʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʪʦʤ ʞʝ ʥʝʦʙʨʘʪʠʤʦʤ 

ʵʬʬʝʢʪʝ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʪʝʧʣʦʚʦʤ ʨʘʚʥʦʚʝʩʠʠ, ʧʦʵʪʦʤʫ ʵʪʠ ʩʦʦʙʨʘʞʝʥʠʷ ʢ ʥʝʤʫ ʥʝ 

ʧʨʠʤʝʥʠʤʳ; ʥʦ ʦʪʜʝʣʴʥʳʝ ʩʦʙʳʪʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʚʝʨʭʥʦʚʳʝ, - ʵʪʦ 



17 
 

ʜʨʫʛʦʝ ʜʝʣʦ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʵʪʦ ʚʘʞʥʦ, ʝʩʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʵʥʝʨʛʠʷ ʠʩʯʝʟʘʝʪ, ʠ ʥʘʤ ʥʫʞʥʦ ʟʥʘʪʴ, ʩʢʦʣʴʢʦ ʝʝ ʠʟʣʫʯʘʝʪʩʷ ʠ 

ʦʙʨʘʟʫʝʪ ʬʦʥ, ʢʦʪʦʨʳʡ ʤʳ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʤ ʫʯʠʪʴʩʷ ʠʟʤʝʨʷʪʴ. 

 

ɼʞʦʥ ʄʘʟʝʨ, ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʬʠʟʠʢʝ ʟʘ 2006 

ʛʦʜ (ʟʘ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ). 

 

çɹʦʣʴʰʠʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳè (ʜʝʢʘʙʨʴ 2018) 

(ʠʟ ʩʪʘʪʴʠ N. Gorkavyi, A. Vasilkov, J. Mather, çA Possible Solution 

for the Cosmological Constant Problemè. In Exploring the Dark Side 

of the Universe. Eds: B. Vachon and P. Petroff, PoS(EDSU2018)039, 

https://pos.sissa.it/335/039/pdf, 2018). 

 

ʄʳ ʟʥʘʝʤ ʩʝʛʦʜʥʷʰʥʶʶ ʚʩʝʣʝʥʥʫʶ: ʜʘʣʝʢʠʝ ʛʘʣʘʢʪʠʢʠ, 

ʫʙʝʛʘʶʱʠʝ ʦʪ ʥʘʩ; ʢʦʩʤʠʯʝʩʢʦʝ ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʬʦʥʦʚʦʝ 

ʠʟʣʫʯʝʥʠʝ [1]; ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʚ ʧʦʣʴʟʫ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʠ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ. ʄʳ 

ʠʤʝʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʫʶ ʪʝʦʨʠʶ ʨʘʩʰʠʨʝʥʠʷ ʧʨʠʤʝʨʥʦ ʩ 

ʩʝʤʴʶ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʪʦʨʘʷ ʦʯʝʥʴ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪ 

ʥʘʙʣʶʜʝʥʠʷ. ʅʦ ʥʝʢʦʪʦʨʳʝ ʟʘʛʘʜʢʠ ʦʩʪʘʣʠʩʴ, ʠ ʨʝʯʴ ʠʜʝʪ ʥʝ 

ʪʦʣʴʢʦ ʦ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ ʠ ʢʚʘʥʪʦʚʦʡ 

ʛʨʘʚʠʪʘʮʠʠ. ɺʦʟʤʦʞʥʦ, ʧʦʨʘ ʧʨʦʚʝʩʪʠ ʝʱʝ ʥʝʤʥʦʛʦ ʤʳʩʣʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʏʪʦ, ʝʩʣʠ ʥʳʥʝʰʥʷʷ ʚʩʝʣʝʥʥʘʷ ʧʝʨʝʩʪʘʥʝʪ ʨʘʩʰʠʨʷʪʴʩʷ, 

ʩʢʘʞʝʤ, ʧʦʪʦʤʫ ʯʪʦ ʪʝʤʥʘʷ ʵʥʝʨʛʠʷ ʠʤʝʝʪ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ, 

ʢʦʪʦʨʦʝ ʥʘʤ ʥʝʠʟʚʝʩʪʥʦ, ʠʣʠ, ʤʦʞʝʪ ʙʳʪʴ, ʦʥʘ ʥʝ ʪʦ, ʯʪʦ ʤʳ 

ʜʫʤʘʝʤ? ʏʪʦ ʩʣʫʯʠʪʩʷ ʩ ʦʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʤʳ ʚʠʜʠʤ ʩʝʛʦʜʥʷ? 

ʂʘʢ ʦʥʠ ʙʫʜʫʪ ʩʝʙʷ ʚʝʩʪʠ, ʝʩʣʠ ʙʫʜʫʪ ʩʦʙʨʘʥʳ ʚʤʝʩʪʝ ʚ ʢʘʢʦʤ-ʪʦ 

ʛʠʛʘʥʪʩʢʦʤ ʩʞʘʪʠʠ? ɹʫʜʫʪ ʣʠ ʟʚʝʟʜʳ ʨʘʟʜʘʚʣʝʥʳ ʠ ʠʟʤʝʣʴʯʝʥʳ, 

ʠʩʧʘʨʷʪʩʷ ʣʠ ʚ ʦʙʣʘʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʠʣʠ ʦʥʠ ʫʧʘʜʫʪ ʚ 

ʯʝʨʥʳʝ ʜʳʨʳ ʠ ʠʩʯʝʟʥʫʪ ʠʟ ʧʦʣʷ ʟʨʝʥʠʷ? ɹʫʜʫʪ ʣʠ ʯʝʨʥʳʝ ʜʳʨʳ 

ʧʦʛʣʦʱʘʪʴ ʚʩʝ, ʚʢʣʶʯʘʷ ʪʝʤʥʫʶ ʤʘʪʝʨʠʶ, ʢʦʪʦʨʫʶ ʤʳ ʩʯʠʪʘʝʤ 

ʥʘʡʜʝʥʥʦʡ? ʏʪʦ ʤʦʞʝʪ ʦʩʪʘʥʦʚʠʪʴ ʵʪʦʪ ʢʦʣʣʘʧʩ, ʝʩʣʠ ʵʪʦ ʚʦʦʙʱʝ 

ʚʦʟʤʦʞʥʦ? ɹʫʜʝʪ ʣʠ ʢʦʣʣʘʧʩ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʩʠʤʤʝʪʨʠʶ, 

ʯʪʦʙʳ ʚʩʝʣʝʥʥʘʷ ʩʥʦʚʘ ʩʪʘʣʘ ʛʣʘʜʢʦʡ, ʠʣʠ ʦʥʘ ʨʘʟʜʝʣʠʪʩʷ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʚʨʦʜʝ ʯʝʨʥʳʭ ʜʳʨ? ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʤʦʞʝʪ 

ʣʠ ʥʘʰʘ ʥʳʥʝʰʥʷʷ ʚʩʝʣʝʥʥʘʷ ʠʩʧʳʪʘʪʴ ʦʪʩʢʦʢ, ʘ ʧʦʪʦʤ ʧʝʨʝʩʪʘʪʴ 

ʨʘʩʰʠʨʷʪʴʩʷ ʠ ʩʥʦʚʘ ʩʢʦʣʣʘʧʩʠʨʦʚʘʪʴ? ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ 

https://pos.sissa.it/335/039/pdf
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ʵʥʪʨʦʧʠʝʡ - ʦʥʘ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ, ʠʣʠ, ʤʦʞʝʪ ʙʳʪʴ, ʤʳ ʥʝ 

ʟʥʘʝʤ, ʢʘʢ ʚʳʯʠʩʣʠʪʴ ʵʥʪʨʦʧʠʶ ʙʝʩʢʦʥʝʯʥʦʡ ʩʠʩʪʝʤʳ? 

ʀʣʠ ʢʘʢʘʷ ʧʨʝʜʳʜʫʱʘʷ ʚʩʝʣʝʥʥʘʷ ʤʦʞʝʪ ʩʦʚʝʨʰʠʪʴ ʪʘʢʦʡ 

ʦʪʩʢʦʢ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʥʘʰʫ ʚʩʝʣʝʥʥʫʶ? ʀʜʝʷ ʦʪʩʢʦʢʘ ʚʩʝʣʝʥʥʦʡ 

ʦʯʝʥʴ ʩʪʘʨʘʷ ʠ ʠʤʝʥʥʦ ʦʥʘ ʩʪʦʷʣʘ ʟʘ ʧʦʠʩʢʦʤ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʬʦʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʈʦʙʝʨʪʦʤ ɼʠʢʢʝ. ʀʜʝʷ 

ʦʪʩʢʦʢʘ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʠʥʬʣʷʮʠʦʥʥʦʡ 

ʪʝʦʨʠʠ. ʂʘʢ ʤʳ ʤʦʞʝʤ ʨʘʟʣʠʯʠʪʴ ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ? 

ʀ ʩʚʷʟʘʥʥʳʡ ʩ ʵʪʠʤ ʚʦʧʨʦʩ: ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʙʱʝʡ 

ʩʢʦʨʦʩʪʴʶ ʨʘʩʰʠʨʝʥʠʷ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ 

ʤʝʥʷʝʪ ʬʦʨʤʫ, ʧʝʨʝʭʦʜʷ ʤʝʞʜʫ ʵʥʝʨʛʠʝʡ ʧʦʢʦʷ, ʢʠʥʝʪʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʝʡ, ʵʥʝʨʛʠʝʡ ʠʟʣʫʯʝʥʠʷ, ʯʝʨʥʳʤʠ ʜʳʨʘʤʠ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʚʦʣʥʘʤʠ? ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʥʘ ʣʠ 

ʬʦʨʤʫʣʠʨʦʚʢʘ ʕʡʥʰʪʝʡʥʘ, ʩʚʷʟʳʚʘʶʱʘʷ ʢʨʠʚʠʟʥʫ ʩ ʪʝʥʟʦʨʦʤ 

ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ, ʠ ʜʘʝʪ ʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚʢʣʘʜ ʚ 

ʪʝʥʟʦʨ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ, ʘ ʪʘʢʞʝ ʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʢʨʠʚʠʟʥʫ? 

ɾʝʨʘʨ 'ʪ ʍʦʦʬʪ ʧʠʰʝʪ [2]: çʗ ʧʦʜʯʝʨʢʠʚʘʶ, ʯʪʦ ʣʶʙʘʷ 

ʤʦʜʠʬʠʢʘʮʠʷ ʫʨʘʚʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ ʚʦ ʯʪʦ-ʪʦ ʚʨʦʜʝ Ὑ

ρςϳὙὫ ὯὝ ὸ , ʛʜʝ ὸ  ʙʫʜʝʪ ʯʝʤ-ʪʦ 

ʚʨʦʜʝ çʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʢʣʘʜʘè ʚ ʪʝʥʟʦʨ ʥʘʧʨʷʞʝʥʠʷ-ʵʥʝʨʛʠʠ-

ʠʤʧʫʣʴʩʘ, ʷʚʥʦ ʦʰʠʙʦʯʥʘ. ɿʘʧʠʩʴ ʪʘʢʦʛʦ ʚʘʨʠʘʥʪʘ ʚʳʜʘʝʪ ʧʦʣʥʦʝ 

ʥʝʧʦʥʠʤʘʥʠʝ ʩʫʪʠ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʕʥʝʨʛʠʷ ʠ 

ʠʤʧʫʣʴʩ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʦʣʥʦʩʪʴʶ ʫʯʠʪʳʚʘʶʪʩʷ 

ʥʝʣʠʥʝʡʥʳʤʠ ʯʘʩʪʷʤʠ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷè. 

ɺʦʟʤʦʞʥʦ, ʥʘʤ ʥʫʞʥʦ ʨʘʟʜʝʣʠʪʴ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʤʳʩʣʝʥʥʦ) ʯʣʝʥʳ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʢʨʠʚʠʟʥʳ ʥʫʣʝʚʦʡ ʯʘʩʪʦʪʳ ʦʪ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʯʣʝʥʦʚ ʢʨʠʚʠʟʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ. ʊʦʛʜʘ ʤʳ ʤʦʛʣʠ ʙʳ 

ʧʨʝʜʩʪʘʚʠʪʴ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚʦʣʥ 

ʢʘʢ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʠʩʪʦʯʥʠʢ, ʢʦʪʦʨʳʡ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʟʘʤʝʥʠʣ ʙʳ ʠʤʧʫʣʴʩʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʯʣʝʥʳ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʧʦʣʝʡ ʠ ʯʝʨʥʳʭ ʜʳʨ ʧʦ ʤʝʨʝ ʠʭ ʧʨʝʚʨʘʱʝʥʠʷ. ʕʪʦ ʥʝ ʙʳʣʦ ʙʳ 

ʫʭʦʜʦʤ ʦʪ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʦʣʴʢʦ ʨʘʟʜʝʣʝʥʠʝʤ 

ʥʫʣʝʚʳʭ ʠʣʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʯʣʝʥʦʚ ʦʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ 

ʯʣʝʥʦʚ. ɽʩʣʠ 'ʪ ʍʦʦʬʪ ʧʦʣʥʦʩʪʴʶ ʧʨʘʚ, ʪʦ ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʵʢʚʠʚʘʣʝʥʪʥʦ ʥʝʣʠʥʝʡʥʳʤ ʯʘʩʪʷʤ ʠʩʭʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʩʣʠʚʘʶʪʩʷ ʜʚʝ ʯʝʨʥʳʝ ʜʳʨʳ, ʵʥʝʨʛʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʚʦʣʥʳ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘʨʫʞʫ, ʘ ʤʘʩʩʘ ʥʦʚʦʡ 

ʯʝʨʥʦʡ ʜʳʨʳ ʤʝʥʴʰʝ ʤʘʩʩʳ ʩʣʠʚʘʶʱʠʭʩʷ ʧʘʨʪʥʝʨʦʚ, ʧʦ ʢʨʘʡʥʝʡ 



19 
 

ʤʝʨʝ, ʧʦ ʚʩʝʤ ʚʳʯʠʩʣʝʥʠʷʤ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʙʣʶʜʝʥʠʷʤ. ɼʦʣʞʥʳ ʣʠ ʤʳ 

ʫʚʠʜʝʪʴ ʚʥʝʟʘʧʥʦʝ ʨʘʜʠʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʧʦ ʤʝʨʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʤʠʤʦ ʥʘʩ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʦʙʦʣʦʯʢʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ? ɸʥʘʣʦʛʠʯʥʘʷ ʠʜʝʷ ʙʳʣʘ ʚʳʩʢʘʟʘʥʘ ʥʝʜʘʚʥʦ ʌʠʣʠʧʦʤ 

ʋ. ɸʥʜʝʨʩʦʥʦʤ [3]é 

ɽʩʣʠ ʙʳ ɿʝʤʣʷ ʚʥʝʟʘʧʥʦ ʫʤʝʥʴʰʠʣʘ ʤʘʩʩʫ, ʤʳ ʦʞʠʜʘʣʠ 

ʙʳ ʠʟʤʝʥʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʢ ʥʝʡ. ʄʳ ʦʪʢʨʳʣʠ 

ʧʦʧʝʨʝʯʥʳʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʥʦ ʢʘʢ ʥʘʩʯʝʪ ʤʦʥʦʧʦʣʴʥʦʛʦ 

ʯʣʝʥʘ? ʆʙ ʵʪʦʤ ʙʳʣʦ ʤʥʦʛʦ ʜʠʩʢʫʩʩʠʡ ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ɿʥʘʝʤ ʣʠ ʤʳ, ʢʘʢ ʧʨʠʤʝʥʠʪʴ ʢ ʵʪʦʡ ʩʠʪʫʘʮʠʠ 

ʪʝʦʨʝʤʫ ɹʠʨʢʛʦʬʘ? ɸʥʘʣʦʛʠʯʥʦ, ʠ ʵʪʦ, ʚʝʨʦʷʪʥʦ, ʫʞʝ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʵʥʪʨʦʧʠʝʡ ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʯʝʨʥʳʭ ʜʳʨʘʭ, 

ʢʦʛʜʘ ʦʥʠ ʩʣʠʚʘʶʪʩʷ? ʀ, ʢʨʦʤʝ ʯʠʩʪʦʡ ʪʝʦʨʠʠ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ 

ʢʘʢʦʡ-ʣʠʙʦ ʚʦʟʤʦʞʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʦʩʫʱʝʩʪʚʠʪʴ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʵʪʠ ʧʨʝʜʩʢʘʟʘʥʠʷ? ʂʩʪʘʪʠ, ʙʫʜʫʪ 

ʣʠ ʜʨʫʛʠʝ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ ʜʘʚʘʪʴ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʨʦʛʥʦʟʳ? 
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ʏʘʩʪʴ I. ʈʦʞʜʝʥʠʝ ʬʝʥʠʢʩ-ʢʦʩʤʦʣʦʛʠʠ (1755-1965) 

ɼʝʙʘʪʳ ʦ ʪʦʤ, ʢʘʢ ʚʦʟʥʠʢʣʘ ʥʘʰʘ 

ʚʩʝʣʝʥʥʘʷ, ʧʨʦʭʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʡ ʠʟʚʝʩʪʥʦʡ ʥʘʤ ʠʩʪʦʨʠʠ.  

ʉʪʠʚʝʥ ʍʦʢʠʥʛ (1993) 

 

ɻʣʘʚʘ 1. ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʮʠʢʣʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʠ ʜʦ 1915 

ʛʦʜʘ  

ʕʪʦʪ ʢʦʩʤʦʩ, ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʜʣʷ 

ʚʩʝʭ, ʥʝ ʩʦʟʜʘʣ ʥʠʢʪʦ ʠʟ ʙʦʛʦʚ, 

ʥʠʢʪʦ ʠʟ ʣʶʜʝʡ, ʥʦ ʦʥ ʚʩʝʛʜʘ ʙʳʣ, 

ʝʩʪʴ ʠ ʙʫʜʝʪ ʚʝʯʥʦ ʞʠʚʦʡ ʦʛʦʥʴ, 

ʤʝʨʥʦ ʚʦʟʛʦʨʘʶʱʠʡʩʷ, ʤʝʨʥʦ 

ʫʛʘʩʘʶʱʠʡ.  

ɻʝʨʘʢʣʠʪ (ʚ ʠʟʣʦʞʝʥʠʠ ɸʣʝʢʩʘ 

ʂʣʠʤʝʥʪʘ) 

ʀʜʝʷ ʮʠʢʣʠʯʥʦʩʪʠ ɺʩʝʣʝʥʥʦʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʮʝʣʦʤ ʨʷʜʝ 

ʜʨʝʚʥʠʭ ʪʝʢʩʪʦʚ ʠ ʫ ʤʥʦʛʠʭ ʘʥʪʠʯʥʳʭ ʘʚʪʦʨʦʚ. ʅʘʧʨʠʤʝʨ, 

ʙʣʝʩʪʷʱʠʡ ʜʠʘʣʝʢʪʠʢ ʠ ʷʟʚʠʪʝʣʴʥʳʡ ʤʠʟʘʥʪʨʦʧ ɻʝʨʘʢʣʠʪ 

ʕʬʝʩʩʢʠʡ (5-6 ʚ. ʜʦ ʥ.ʵ.), ʫʯʠʚʰʠʡ ʦ ʚʘʞʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʯʘʣ ʚ ʧʨʠʨʦʜʝ, ʛʦʚʦʨʠʣ: çɺʩʝ ʩʦʩʪʘʚʠʣʦʩʴ ʠʟ 

ʦʛʥʷ ʠ ʚ ʦʛʦʥʴ ʨʘʟʨʝʰʘʝʪʩʷ. ɺʩʝ ʩʦʚʝʨʰʘʝʪʩʷ ʧʦ ʩʫʜʴʙʝ ʠ 

ʩʣʘʞʠʚʘʝʪʩʷ ʚʟʘʠʤʥʦʡ ʧʨʦʪʠʚʦʙʝʞʥʦʩʪʴʶ. ...ʅʘʯʘʣʦ ʝʩʪʴ ʦʛʦʥʴ, 

ʚʩʝ ʝʩʪʴ ʨʘʟʤʝʥ ʦʛʥʷ ʠ ʚʦʟʥʠʢʘʝʪ ʧʫʪʝʤ ʨʘʟʨʝʞʝʥʠʷ ʠ ʩʛʫʱʝʥʠʷ. 

...ɺʩʝ ʚʦʟʥʠʢʘʝʪ ʧʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʠ ʚʩʝʶ ʮʝʣʴʥʦʩʪʴʶ ʪʝʯʝʪ 

ʢʘʢ ʨʝʢʘ. ɺʩʝʣʝʥʥʘʷ ʢʦʥʝʯʥʘ, ʠ ʤʠʨ ʝʜʠʥ. ɺʦʟʥʠʢʘʝʪ ʦʥ ʠʟ ʦʛʥʷ ʠ 

ʚʥʦʚʴ ʠʩʭʦʜʠʪ ʚ ʦʛʦʥʴ ʧʦʧʝʨʝʤʝʥʥʦ, ʦʙʦʨʦʪ ʟʘ ʦʙʦʨʦʪʦʤ, ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʡ ʚʝʯʥʦʩʪʠ...è (ʠʟ ʢʥʠʛʠ çʆ ʞʠʟʥʠ, ʫʯʝʥʠʷʭ ʠ 

ʠʟʨʝʯʝʥʠʷʭ ʟʥʘʤʝʥʠʪʳʭ ʬʠʣʦʩʦʬʦʚè ɼʠʦʛʝʥʘ ʃʘʵʨʪʩʢʦʛʦ). 

ʀʧʧʦʣʠʪ ʧʠʰʝʪ, ʯʪʦ ɻʝʨʘʢʣʠʪ çʧʫʛʘʝʪ ʥʘʩ, ʠ ʛʨʦʟʠʪ, ʯʪʦ ʥʝʢʦʛʜʘ 

ɺʩʝʣʝʥʥʘʷ ʙʫʜʝʪ ʠʩʧʝʧʝʣʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʨʘʟʣʦʞʠʪʩʷ ʚ ʪʦ, ʠʟ 

ʯʝʛʦ ʚʦʟʥʠʢʣʘè. (çʌʨʘʛʤʝʥʪʳ ʨʘʥʥʠʭ ʛʨʝʯʝʩʢʠʭ ʬʠʣʦʩʦʬʦʚè, 

1989). ʈʘʩʩʫʞʜʝʥʠʷ ɻʝʨʘʢʣʠʪʘ ʜʦʰʣʠ ʜʦ ʥʘʩ ʪʦʣʴʢʦ ʚ ʧʝʨʝʩʢʘʟʝ 

ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, ʥʦ ʦʥʠ ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʬʠʣʦʩʦʬʩʢʦʡ ʠʜʝʝ ʦ ʮʠʢʣʠʯʥʦʩʪʠ ɺʩʝʣʝʥʥʦʡ ʫʞʝ ʪʳʩʷʯʠ ʣʝʪ. 

ʀʩʪʦʨʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʯʘʩʪʦ ʥʘʯʠʥʘʶʪ ʩ 

ʪʨʫʜʦʚ ʀʩʘʘʢʘ ʅʴʶʪʦʥʘ (1642-1727), ʢʦʪʦʨʳʡ ʦʪʢʨʳʣ ʟʘʢʦʥʳ 
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ʛʨʘʚʠʪʘʮʠʠ ʠ ʩʦʟʜʘʣ ʩʦʚʨʝʤʝʥʥʫʶ ʜʠʥʘʤʠʢʫ ʠ ʥʝʙʝʩʥʫʶ 

ʤʝʭʘʥʠʢʫ. ʅʘʯʘʣʦ ʥʘʫʯʥʦʡ ʢʦʩʤʦʣʦʛʠʠ ʤʦʞʥʦ ʦʪʩʯʠʪʳʚʘʪʴ ʩ 

1755 ʛʦʜʘ, ʢʦʛʜʘ ʀʤʤʘʥʫʠʣ ʂʘʥʪ (1724-1804) ʚʳʧʫʩʪʠʣ ʩʚʦʶ 

ʟʥʘʤʝʥʠʪʫʶ ʢʥʠʛʫ ʧʦ ʘʩʪʨʦʥʦʤʠʠ. 

1.1 ʀʤʤʘʥʫʠʣ ʂʘʥʪ ʠ ɺʩʝʣʝʥʥʘʷ-ʬʝʥʠʢʩ (1755) 

ʏʝʨʝʟ ʚʩʶ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʚʨʝʤʝʥ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚ ʤʳ ʩʣʝʜʠʤ ʟʘ ʵʪʠʤ 

ʬʝʥʠʢʩʦʤ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʡ ʣʠʰʴ 

ʟʘʪʝʤ ʩʞʠʛʘʝʪ ʩʝʙʷ, ʯʪʦʙʳ ʚʥʦʚʴ 

ʚʦʟʨʦʜʠʪʴʩʷ ʶʥʳʤ ʠʟ ʧʝʧʣʘ...  

ʀ. ʂʘʥʪ (1755) 

 

ʀʤʤʘʥʫʠʣ ʂʘʥʪ ʙʳʣ ʛʝʥʠʝʤ, ʥʘʤʥʦʛʦ ʦʧʝʨʝʜʠʚʰʠʤ ʩʚʦʝ 

ʚʨʝʤʷ. ʕʪʦʪ ʪʨʫʜʦʣʶʙʠʚʳʡ ʜʦʤʦʩʝʜ ʠʟ ʂʝʥʠʛʩʙʝʨʛʘ (ʥʳʥʝ 

ʂʘʣʠʥʠʥʛʨʘʜ) ʧʨʦʩʣʘʚʠʣʩʷ ʢʘʢ ʚʝʣʠʢʠʡ ʬʠʣʦʩʦʬ, ʥʦ ʝʛʦ ʚʢʣʘʜ ʚ 

ʘʩʪʨʦʥʦʤʠʶ ʥʝ ʤʝʥʝʝ ʚʧʝʯʘʪʣʷʶʱ. ɺ 1755 ʛʦʜʫ ʀʤʤʘʥʫʠʣ ʂʘʥʪ 

ʦʧʫʙʣʠʢʦʚʘʣ ʪʨʫʜ çɺʩʝʦʙʱʘʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʠʩʪʦʨʠʷ ʠ ʪʝʦʨʠʷ 

ʥʝʙʘè, ʚ ʢʦʪʦʨʦʤ ʚʳʜʚʠʥʫʣ ʠ ʨʘʟʚʠʣ ʫʜʠʚʠʪʝʣʴʥʦ ʧʨʦʟʦʨʣʠʚʳʝ 

ʧʦʣʦʞʝʥʠʷ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʜʠʥʘʤʠʢʝ ʥʝʙʝʩʥʳʭ ʪʝʣ. ʋʯʝʥʳʡ 

ʛʣʫʙʦʢʦ ʦʩʚʦʠʣ ʥʴʶʪʦʥʦʚʩʢʫʶ ʜʠʥʘʤʠʢʫ ʠ ʧʦʜʢʨʝʧʣʷʣ ʩʚʦʠ 

ʩʦʦʙʨʘʞʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ ʠ ʦʮʝʥʢʘʤʠ. ʂʘʥʪ 

ʧʠʩʘʣ: çéʷ ʩ ʚʝʣʠʯʘʡʰʝʡ ʦʩʤʦʪʨʠʪʝʣʴʥʦʩʪʴʶ ʩʪʘʨʘʣʩʷ ʠʟʙʝʞʘʪʴ 

ʚʩʷʢʠʭ ʧʨʦʠʟʚʦʣʴʥʳʭ ʠʟʤʳʰʣʝʥʠʡ. ʇʨʝʜʩʪʘʚʠʚ ʤʠʨ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʨʦʩʪʝʡʰʝʛʦ ʭʘʦʩʘ, ʷ ʦʙʲʷʩʥʠʣ ʚʝʣʠʢʠʡ ʧʦʨʷʜʦʢ ʧʨʠʨʦʜʳ ʪʦʣʴʢʦ 

ʩʠʣʦʡ ʧʨʠʪʷʞʝʥʠʷ ʠ ʩʠʣʦʡ ʦʪʪʘʣʢʠʚʘʥʠʷ ï ʜʚʫʤʷ ʩʠʣʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʜʠʥʘʢʦʚʦ ʜʦʩʪʦʚʝʨʥʳ, ʦʜʠʥʘʢʦʚʦ ʧʨʦʩʪʳ ʠ ʚʤʝʩʪʝ ʩ 

ʪʝʤ ʦʜʠʥʘʢʦʚʦ ʧʝʨʚʠʯʥʳ ʠ ʚʩʝʦʙʱʠ. ʆʙʝ ʦʥʠ ʟʘʠʤʩʪʚʦʚʘʥʳ ʤʥʦʡ 

ʠʟ ʬʠʣʦʩʦʬʠʠ ʅʴʶʪʦʥʘ. ʇʝʨʚʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʩʪʴ ʫʞʝ 

ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʩʧʦʨʥʳʡ ʬʘʢʪ ʧʨʠʨʦʜʳ. ɺʪʦʨʘʷ, ʢʦʪʦʨʦʡ ʬʠʟʠʢʘ 

ʅʴʶʪʦʥʘ, ʙʳʪʴ ʤʦʞʝʪ, ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʩʦʦʙʱʠʪʴ ʪʘʢʫʶ ʞʝ 

ʦʪʯʝʪʣʠʚʦʩʪʴ, ʢʘʢ ʧʝʨʚʦʡ, ʧʨʠʥʠʤʘʝʪʩʷ ʟʜʝʩʴ ʤʥʦʶ ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʤʳʩʣʝ, ʚ ʢʘʢʦʤ ʝʝ ʥʠʢʪʦ ʥʝ ʦʩʧʘʨʠʚʘʝʪ, ʘ ʠʤʝʥʥʦ ʜʣʷ ʤʘʪʝʨʠʠ ʚ 

ʩʦʩʪʦʷʥʠʠ ʥʘʠʙʦʣʴʰʝʡ ʨʘʟʨʝʞʝʥʥʦʩʪʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʧʘʨʦʚè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʂʘʥʪ ʩʪʨʦʠʣ ʩʚʦʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʥʘ ʧʨʠʪʷʞʝʥʠʠ ʅʴʶʪʦʥʘ ʠ ʥʘ ʪʘʢʦʡ ʩʠʣʝ ʦʪʪʘʣʢʠʚʘʥʠʷ, 

ʢʘʢ ʜʘʚʣʝʥʠʝ. ɽʤʫ ʫʜʘʣʦʩʴ ʟʘʣʦʞʠʪʴ ʦʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʘʥʝʪ ʠʟ ʛʘʟʦ-ʧʳʣʝʚʳʭ ʦʢʦʣʦʟʚʝʟʜʥʳʭ ʜʠʩʢʦʚ 
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(ʪʝʦʨʠʷ ʂʘʥʪʘ-ʃʘʧʣʘʩʘ). ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʥʠʮʘʪʝʣʴʥʦʩʪʠ ʂʘʥʪʘ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʡ ʬʘʢʪ. ʈʘʩʩʤʦʪʨʝʚ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʳ 

ʧʣʘʥʝʪ, ʂʘʥʪ ʧʨʝʜʧʦʣʦʞʠʣ ʝʱʝ ʚ 1755 ʛʦʜʫ, ʯʪʦ çʙʫʜʫʪ ʦʪʢʨʳʪʳ 

ʥʦʚʳʝ ʧʣʘʥʝʪʳ ʟʘ ʉʘʪʫʨʥʦʤ, ʙʦʣʝʝ ʵʢʩʮʝʥʪʨʠʯʝʩʢʠʝ, ʯʝʤ ʉʘʪʫʨʥ, 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʙʣʠʟʢʠʝ ʧʦ ʩʚʦʡʩʪʚʘʤ ʢ ʢʦʤʝʪʘʤ... 

ʇʦʩʣʝʜʥʝʡ ʧʣʘʥʝʪʦʡ ʠ ʧʝʨʚʦʡ ʢʦʤʝʪʦʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ... ʥʘʟʚʘʪʴ 

ʪʫ, ʫ ʢʦʪʦʨʦʡ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʙʳʣ ʙʳ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢ, ʯʪʦ ʦʥʘ ʚ 

ʩʚʦʝʤ ʧʝʨʠʛʝʣʠʠ ʧʝʨʝʩʝʢʘʣʘ ʙʳ ʦʨʙʠʪʫ ʙʣʠʞʘʡʰʝʡ ʢ ʥʝʡ 

ʧʣʘʥʝʪʳ...è. ʊʦʣʴʢʦ ʚ 1781 ʛʦʜʫ ɺʠʣʴʷʤ ɻʝʨʰʝʣʴ ʦʪʢʨʳʣ ʟʘ 

ʦʨʙʠʪʦʡ ʉʘʪʫʨʥʘ ʥʦʚʫʶ ʧʣʘʥʝʪʫ - ʋʨʘʥ, ʯʪʦ ʜʣʷ ʘʩʪʨʦʥʦʤʦʚ 

ʩʪʘʣʦ ʧʦʣʥʦʡ ʥʝʦʞʠʜʘʥʥʦʩʪʴʶ. ɺ 1846 ʛʦʜʫ, ʥʘ ʦʩʥʦʚʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ɸʜʘʤʩʘ ʠ ʃʝʚʝʨʴʝ, ʙʳʣʘ ʦʪʢʨʳʪʘ ʝʱʝ 

ʙʦʣʝʝ ʫʜʘʣʝʥʥʘʷ ʧʣʘʥʝʪʘ-ʛʠʛʘʥʪ ʅʝʧʪʫʥ.  ɺ 1930 ʛʦʜʫ ʥʘ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʃʦʫʵʣʣʘ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʢʨʦʰʝʯʥʳʡ ʇʣʫʪʦʥ ʩ 

ʙʦʣʴʰʠʤ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ 0,25, ʧʝʨʝʩʝʢʘʶʱʠʡ ʦʨʙʠʪʫ 

ʙʣʠʞʘʡʰʝʡ ʢ ʥʝʡ ʧʣʘʥʝʪʳ ï ʅʝʧʪʫʥʘ. ʇʣʫʪʦʥ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʩʝʡʯʘʩ ʥʝ ʢʘʢ ʧʣʘʥʝʪʫ, ʘ, ʬʘʢʪʠʯʝʩʢʠ, ʢʘʢ ʢʨʫʧʥʫʶ ʢʦʤʝʪʫ-

ʪʨʘʥʩʥʝʧʪʫʥ ï ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʥʪʦʚʩʢʠʤ 

ʧʨʝʜʚʠʜʝʥʠʝʤ.  

ɺ ʩʚʦʝʡ ʢʥʠʛʝ ʂʘʥʪ ʧʨʝʜʩʢʘʟʘʣ ʠ ʦʙʦʩʥʦʚʘʣ ʨʘʩʩʣʦʝʥʠʝ 

ʢʦʣʝʮ ʉʘʪʫʨʥʘ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʥʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʝʣʝʥʠʡ, 

ʚʳʟʚʘʥʥʳʭ ʚʟʘʠʤʥʳʤʠ ʩʪʦʣʢʥʦʚʝʥʠʷʤʠ ʯʘʩʪʠʮ ʢʦʣʝʮ. ʕʪʦ 

ʧʨʝʜʩʢʘʟʘʥʠʝ ʙʣʝʩʪʷʱʝ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ 20 ʚʝʢʘ ʚ 

ʭʦʜʝ ʧʨʦʣʝʪʦʚ çʇʠʦʥʝʨʦʚè ʠ çɺʦʷʜʞʝʨʦʚè ʚʦʟʣʝ ʉʘʪʫʨʥʘ. ɼʦ 

ʵʪʦʛʦ ʥʠ ʦʜʠʥ ʠʟ ʪʝʦʨʝʪʠʢʦʚ ʥʝ ʩʤʦʛ ʧʦʩʪʨʦʠʪʴ ʪʝʦʨʠʶ ʢʦʣʝʮ 

ʉʘʪʫʨʥʘ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʣʘ ʙʳ ʠʭ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟ-ʟʘ 

ʩʪʦʣʢʥʦʚʝʥʠʡ ʯʘʩʪʠʮ. ʊʘʢʠʝ ʤʦʜʝʣʠ ʙʳʣʠ ʨʘʟʚʠʪʳ ʣʠʰʴ ʧʦʩʣʝ 

ʦʪʢʨʳʪʠʷ ʨʘʩʩʣʦʝʥʠʷ ʢʦʣʝʮ (ʩʤ. ʅ.ʅ. ɻʦʨʴʢʘʚʳʡ ʠ ɸ.ʄ. ʌʨʠʜʤʘʥ 

çʌʠʟʠʢʘ ʧʣʘʥʝʪʥʳʭ ʢʦʣʝʮè, 1994). 

ʂʘʥʪ ʙʳʣ ʨʝʚʦʣʶʮʠʦʥʝʨʦʤ ʠ ʚ ʦʙʣʘʩʪʠ ʢʦʩʤʦʣʦʛʠʠ. 

çɼʘʡʪʝ ʤʥʝ ʤʘʪʝʨʠʶ, ʠ ʷ ʧʦʩʪʨʦʶ ʠʟ ʥʝʝ ʤʠʨè - ʛʦʨʜʦ 

ʧʨʦʚʦʟʛʣʘʩʠʣ ʦʥ. ʂʘʥʪ, ʦʧʝʨʝʜʠʚ ʦʙʱʝʝ ʤʥʝʥʠʝ ʥʘ 170 ʣʝʪ, 

ʩʯʠʪʘʣ, ʯʪʦ ʄʣʝʯʥʳʡ ʇʫʪʴ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʣʦʩʢʦʡ ʩʠʩʪʝʤʦʡ 

ʠʟ ʜʚʠʛʘʶʱʠʭʩʷ ʟʚʝʟʜ (ʪʘʢʠʭ ʜʘʣʝʢʠʭ, ʯʪʦ ʢʘʞʫʪʩʷ 

ʥʝʧʦʜʚʠʞʥʳʤʠ), - ʚʩʝʛʦ ʣʠʰʴ ʦʜʥʘ ʠʟ ʤʥʦʛʠʭ ʛʘʣʘʢʪʠʢ: ç...ʨʘʟʚʝ 

ʥʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ... ʝʱʝ ʠʥʳʝ ʤʣʝʯʥʳʝ ʧʫʪʠ ʚ ʙʝʟʛʨʘʥʠʯʥʦʤ 

ʤʠʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ?è ʂʘʥʪ ʫʢʘʟʳʚʘʣ, ʯʪʦ ʛʘʣʘʢʪʠʢʠ ʫʞʝ 

ʚʠʜʥʳ ʚ ʪʝʣʝʩʢʦʧ: çʄʳ ʩ ʠʟʫʤʣʝʥʠʝʤ ʫʚʠʜʝʣʠ ʥʘ ʥʝʙʝ ʬʠʛʫʨʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʠʤʝʥʥʦ ʧʦʜʦʙʥʳʝ 



23 
 

ʩʠʩʪʝʤʳ ʥʝʧʦʜʚʠʞʥʳʭ ʟʚʝʟʜ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʦʙʱʝʡ ʧʣʦʩʢʦʩʪʴʶ, - 

ʤʣʝʯʥʳʝ ʧʫʪʠ... ʚ ʚʠʜʝ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʤʝʨʮʘʶʱʠʭ 

ʩʣʘʙʳʤ ʩʚʝʪʦʤ ʠʟ-ʟʘ ʙʝʩʢʦʥʝʯʥʦʡ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʥʘʩ...è.  

ʋʯʝʥʳʡ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣ ʨʘʟʤʝʨ ɺʩʝʣʝʥʥʦʡ ʄʣʝʯʥʳʤ 

ʇʫʪʝʤ, ʘ ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ ʦʥʘ ʙʝʩʢʦʥʝʯʥʘ, ʠ ʚʚʝʣ ʧʦʥʷʪʠʝ ʦ 

ʮʝʥʪʨʝ ɺʩʝʣʝʥʥʦʡ ï ʦ ʪʦʯʢʝ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ çʯʨʝʟʚʳʯʘʡʥʦ 

ʙʦʣʴʰʘʷ ʤʘʩʩʘ ʠ ʪʝʣʦ ʩ ʛʨʦʤʘʜʥʦʡ ʩʠʣʦʡ ʧʨʠʪʷʞʝʥʠʷè. ʂʘʥʪ 

ʨʘʟʤʳʰʣʷʣ: çʈʘʩʩʝʷʥʥʘʷ ʤʘʩʩʘ ʤʠʨʦʟʜʘʥʠʡ, ʢʘʢʠʤʠ ʙʳ 

ʙʦʣʴʰʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʦʥʠ ʥʠ ʙʳʣʠ ʦʪʜʝʣʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʩʪʨʝʤʠʣʠʩʴ ʙʳ ʢ ʛʠʙʝʣʠ ʠ ʨʘʟʨʫʰʝʥʠʶ, ʝʩʣʠ 

ʙʳ ʩ ʧʦʤʦʱʴʶ ʧʨʠʩʫʱʠʭ ʩʠʩʪʝʤʘʤ ʜʚʠʞʝʥʠʡ ʥʝ ʙʳʣʦ ʤʝʭʘʥʠʟʤʘ 

ʩʚʷʟʠ ʩ ʥʝʢʦʪʦʨʳʤ ʚʩʝʦʙʱʠʤ ʮʝʥʪʨʦʤ ï ʮʝʥʪʨʦʤ ʧʨʠʪʷʞʝʥʠʷ 

ɺʩʝʣʝʥʥʦʡ ʠ ʪʦʯʢʦʡ ʦʧʦʨʳ ʚʩʝʡ ʧʨʠʨʦʜʳ. ɺʦʢʨʫʛ ʵʪʦʛʦ 

ʚʩʝʦʙʱʝʛʦ ʮʝʥʪʨʘ ʪʷʛʦʪʝʥʠʷ ʚʩʝʡ ʧʨʠʨʦʜʳ, ʠ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ, 

ʠ ʧʝʨʚʦʟʜʘʥʥʦʡ, ʚ ʢʦʪʦʨʦʤ, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʥʘʭʦʜʠʪʩʷ ʤʘʩʩʘ, ʩ 

ʥʝʦʙʳʯʘʡʥʦʡ ʧʨʠʪʷʛʘʪʝʣʴʥʦʡ ʩʠʣʦʡ ʚʦʚʣʝʢʘʶʱʘʷ ʚ ʩʬʝʨʫ ʩʚʦʝʛʦ 

ʧʨʠʪʷʞʝʥʠʷ ʚʩʝ ʤʠʨʳ ʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʫʞʝ ʩʦʟʜʘʥʳ ʚʨʝʤʝʥʝʤ 

ʠ ʝʱʝ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʚʝʯʥʦʩʪʴʶ, ʚʦʢʨʫʛ ʵʪʦʛʦ ʮʝʥʪʨʘ, ʧʦ ʚʩʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʥʘʯʘʣʘ ʚʧʝʨʚʳʝ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʨʠʨʦʜʘ, ʠ ʠʤʝʥʥʦ 

ʪʘʤ ʥʘʠʙʦʣʝʝ ʛʫʩʪʦ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʩʠʩʪʝʤʳ, ʘ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ 

ʦʪ ʵʪʦʛʦ ʮʝʥʪʨʘ ʦʥʠ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʨʘʩʩʝʠʚʘʶʪʩʷ  ʚ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘè. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʂʘʥʪ ʩʜʝʣʘʣ ʟʘʤʝʯʘʥʠʝ: çʇʨʘʚʜʘ, ʚ 

ʙʝʩʢʦʥʝʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʠ ʦʜʥʘ ʪʦʯʢʘ, ʩʦʙʩʪʚʝʥʥʦ ʛʦʚʦʨʷ, ʥʝ 

ʠʤʝʝʪ ʙʦʣʴʰʝ ʧʨʘʚʘ ʥʘʟʳʚʘʪʴʩʷ ʮʝʥʪʨʦʤ, ʯʝʤ ʣʶʙʘʷ ʜʨʫʛʘʷ...è. 

ʋʯʝʥʳʡ ʨʘʩʩʫʞʜʘʣ: çʉʦʪʚʦʨʝʥʠʝ ʤʠʨʘ ï ʜʝʣʦ ʥʝ ʦʜʥʦʛʦ 

ʤʛʥʦʚʝʥʠʷ. éʇʨʦʡʜʫʪ ʤʠʣʣʠʦʥʳ ʠ ʮʝʣʳʝ ʛʦʨʳ ʤʠʣʣʠʦʥʦʚ ʚʝʢʦʚ, 

ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʚʜʘʣʠ ʦʪ ʮʝʥʪʨʘ ʧʨʠʨʦʜʳ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʠ 

ʜʦʩʪʠʛʘʪʴ ʩʦʚʝʨʰʝʥʩʪʚʘ ʚʩʝ ʥʦʚʳʝ ʤʠʨʳ ʠ ʩʠʩʪʝʤʳ ʤʠʨʦʚ; 

ʥʝʩʤʦʪʨʷ ʥʘ ʩʠʩʪʝʤʥʦʝ ʩʪʨʦʝʥʠʝ ʩʚʦʠʭ ʯʘʩʪʝʡ, ʦʥʠ ʜʦʩʪʠʛʥʫʪ 

ʦʙʱʝʡ ʩʚʷʟʠ ʩ ʮʝʥʪʨʦʤ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʠʩʭʦʜʥʳʤ ʧʫʥʢʪʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʨʝʜʦʪʦʯʠʝʤ ʪʚʦʨʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʩʠʣʝ 

ʧʨʠʪʷʞʝʥʠʷ ʩʚʦʝʡ ʦʛʨʦʤʥʦʡ ʤʘʩʩʳè. 

ʇʦ ʤʥʝʥʠʶ ʂʘʥʪʘ, ʤʠʨʳ ʚʦ ɺʩʝʣʝʥʥʦʡ ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʛʠʙʝʣʠ. ɺʦʣʥʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʨʦʚ ʠʜʝʪ ʦʪ ʮʝʥʪʨʘ ɺʩʝʣʝʥʥʦʡ ʢ ʝʝ ʧʝʨʠʬʝʨʠʠ. 

çʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʤʠʨ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ 

ʨʘʟʚʘʣʠʥʘʤʠ ʫʞʝ ʨʘʟʨʫʰʝʥʥʦʡ ʠ ʭʘʦʩʦʤ ʝʱʝ ʥʝ 

ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʧʨʠʨʦʜʳ; ... ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʦʧʫʩʪʦʰʝʥʠʷ, 
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ʙʝʩʧʨʝʩʪʘʥʥʦ ʧʨʦʠʟʚʦʜʠʤʳʝ ʙʨʝʥʥʦʩʪʴʶ, ʨʘʟʤʝʨ ɺʩʝʣʝʥʥʦʡ ʚ 

ʦʙʱʝʤ-ʪʦ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷè. 

ʋʯʝʥʳʡ ʥʘʩʣʘʞʜʘʣʩʷ ʨʘʟʤʳʰʣʝʥʠʷʤʠ ʦ ɺʩʝʣʝʥʥʦʡ: 

çɿʚʝʟʜʥʦʝ ʥʝʙʦé ʩʚʷʟʳʚʘʝʪ ʤʝʥʷ ʩʢʚʦʟʴ ʥʝʦʙʦʟʨʠʤʳʝ ʜʘʣʠ ʩ 

ʤʠʨʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ ʤʠʨʦʚ ʚ ʙʝʟʛʨʘʥʠʯʥʦʤ ʚʨʝʤʝʥʠ ʠʭ 

ʚʨʘʱʝʥʠʷ, ʠʭ ʥʘʯʘʣʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠè.  

ʐʚʝʡʮʘʨʩʢʠʡ ʧʨʦʬʝʩʩʦʨ ʈʫʜʦʣʴʬ ʂʣʘʫʟʠʫʩ ʚ 1865 ʚʝʢʝ 

ʦʧʫʙʣʠʢʦʚʘʣ ʨʘʙʦʪʫ, ʚ ʢʦʪʦʨʦʡ ʩʜʝʣʘʣ ʟʘʢʣʶʯʝʥʠʝ: çʕʥʝʨʛʠʷ 

ʤʠʨʘ ʧʦʩʪʦʷʥʥʘ. ʕʥʪʨʦʧʠʷ ʤʠʨʘ ʩʪʨʝʤʠʪʩʷ ʢ ʤʘʢʩʠʤʫʤʫè. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʂʣʘʫʟʠʫʩ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʟʘʢʦʥʳ ʪʝʨʤʦʜʠʥʘʤʠʢʠ 

ʦʙʨʝʢʘʶʪ ɺʩʝʣʝʥʥʫʶ ʥʘ ʦʩʪʳʚʘʥʠʝ, ʥʘ çʪʝʧʣʦʚʫʶ ʩʤʝʨʪʴè. ʂʘʥʪʘ 

ʪʦʞʝ ʟʘʥʠʤʘʝʪ ʚʦʧʨʦʩ, ʯʪʦ ʙʫʜʝʪ, ʢʦʛʜʘ ʚʝʩʴ ʤʠʨ ʙʫʜʝʪ ʧʦʛʣʦʱʝʥ 

ʭʘʦʩʦʤ ʨʘʟʨʫʰʝʥʠʷ? ɻʝʥʠʘʣʴʥʳʡ ʤʳʩʣʠʪʝʣʴ ʝʱʝ ʚ 1755 ʛʦʜʫ 

ʦʧʪʠʤʠʩʪʠʯʥʦ ʠ ʧʨʦʟʦʨʣʠʚʦ ʚʦʟʨʘʟʠʣ ʂʣʘʫʟʠʫʩʫ: çɽʩʪʴ ʣʠ 

ʦʩʥʦʚʘʥʠʝ ʥʝ ʚʝʨʠʪʴ, ʯʪʦ ʧʨʠʨʦʜʘ, ʩʫʤʝʚʰʘʷ ʧʝʨʝʡʪʠ ʠʟ ʭʘʦʩʘ ʢ 

ʟʘʢʦʥʦʤʝʨʥʦʤʫ ʧʦʨʷʜʢʫ ʠ ʩʪʨʦʡʥʦʡ ʩʠʩʪʝʤʝ, ʩʧʦʩʦʙʥʘ ʩ ʪʘʢʦʡ ʞʝ 

ʣʝʛʢʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʠʪʴ ʩʝʙʷ ʠʟ ʥʦʚʦʛʦ ʭʘʦʩʘ, ʚ ʢʦʪʦʨʳʡ ʝʝ 

ʚʚʝʨʛʣʦ ʫʤʝʥʴʰʝʥʠʝ ʝʝ ʜʚʠʞʝʥʠʡ, ʠ ʚʦʟʦʙʥʦʚʠʪʴ 

ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʩʚʷʟʴ? ʈʘʟʚʝ ʧʨʫʞʠʥʳ, ʧʨʠʚʦʜʠʚʰʠʝ ʚ 

ʜʚʠʞʝʥʠʝ ʠ ʧʦʨʷʜʦʢ ʚʝʱʝʩʪʚʦ ʨʘʩʩʝʷʥʥʦʡ ʤʘʪʝʨʠʠ, ʥʝ ʤʦʛʫʪ 

ʚʥʦʚʴ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʩʪʘʥʦʚʢʘ ʤʘʰʠʥʳ ʧʨʠʚʝʣʘ ʠʭ ʚ ʩʦʩʪʦʷʥʠʝ 

ʧʦʢʦʷ, ʙʳʪʴ ʧʨʠʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ ʧʨʠʫʤʥʦʞʝʥʥʳʤʠ ʩʠʣʘʤʠ ʠ 

ʜʦʚʦʣʴʩʪʚʦʚʘʪʴʩʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʧʦ ʪʝʤ ʞʝ ʚʩʝʦʙʱʠʤ 

ʟʘʢʦʥʘʤ, ʧʦ ʢʦʪʦʨʳʤ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ? ʅʝ ʧʦʪʨʝʙʫʝʪʩʷ ʜʦʣʛʦʛʦ ʨʘʟʤʳʰʣʝʥʠʷ, ʯʪʦʙʳ 

ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʫʪʚʝʨʜʠʪʝʣʴʥʦ, ʝʩʣʠ ʧʨʠʥʷʪʴ ʚʦ 

ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʶʱʝʝ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʷʣʦʩʪʴ ʢʨʫʛʦʚʳʭ 

ʜʚʠʞʝʥʠʡ ʚ ʥʘʰʝʤ ʤʠʨʦʟʜʘʥʠʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʥʠʟʚʝʨʛʥʝʪ ʚʩʝ 

ʧʣʘʥʝʪʳ ʠ ʢʦʤʝʪʳ ʥʘ ʉʦʣʥʮʝ, ʞʘʨ ʧʦʩʣʝʜʥʝʛʦ ʥʝʠʟʤʝʨʠʤʦ 

ʚʦʟʨʘʩʪʝʪ ʙʣʘʛʦʜʘʨʷ ʩʤʝʰʝʥʠʶ ʚ ʥʝʤ ʩʪʦʣʴ ʤʥʦʛʠʭ ʠ ʙʦʣʴʰʠʭ 

ʤʘʩʩé ʋʩʠʣʝʥʥʳʡ ʜʦ ʢʨʘʡʥʦʩʪʠ ʥʦʚʳʤ ʧʨʠʪʦʢʦʤ ʧʠʪʘʥʠʷ ʠ 

ʯʨʝʟʚʳʯʘʡʥʦ ʣʝʪʫʯʝʡ ʤʘʪʝʨʠʝʡ, ʦʛʦʥʴ ʵʪʦʪ, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʥʝ 

ʪʦʣʴʢʦ ʚʥʦʚʴ ʨʘʟʣʦʞʠʪ ʚʩʝ ʥʘ ʤʝʣʴʯʘʡʰʠʝ ʵʣʝʤʝʥʪʳ, ʥʦ ʠ ʩ 

ʨʘʩʰʠʨʷʶʱʝʡ ʩʠʣʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʝʧʝʥʠ ʞʘʨʘ, ʠ ʩʦ 

ʩʢʦʨʦʩʪʴʶ, ʥʝ ʦʩʣʘʙʣʷʝʤʦʡ ʥʠʢʘʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʥʦʚʴ ʨʘʟʙʨʦʩʘʝʪ ʠ ʨʘʩʩʝʝʪ ʵʪʠ 

ʵʣʝʤʝʥʪʳ ʚ ʪʦʤ ʞʝ ʦʛʨʦʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʦʝ ʦʥʠ 

ʟʘʥʠʤʘʣʠ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʳ, ʯʪʦʙʳ 

ʟʘʪʝʤ, ʢʦʛʜʘ ʩʠʣʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʛʥʷ ʠʟ-ʟʘ ʧʦʯʪʠ ʧʦʣʥʦʛʦ 
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ʨʘʩʩʝʷʥʠʷ ʝʛʦ ʤʘʩʩʳ ʫʤʝʥʴʰʠʪʩʷ, ʩʦʯʝʪʘʥʠʝʤ ʧʨʠʪʷʛʘʪʝʣʴʥʳʭ ʠ 

ʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʠʣ ʧʦʚʪʦʨʠʪʴ  ʩ ʥʝ ʤʝʥʴʰʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ 

ʧʨʝʞʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʠʩʫʱʠʝ ʩʠʩʪʝʤʘʤ ʜʚʠʞʝʥʠʷ ʠ 

ʧʦʨʦʜʠʪʴ ʥʦʚʦʝ ʤʠʨʦʟʜʘʥʠʝè. 

ɼʣʷ ʂʘʥʪʘ ɺʩʝʣʝʥʥʘʷ ʙʳʣʘ ʙʝʩʢʦʥʝʯʥʦʡ, ʟʘʧʦʣʥʝʥʥʦʡ 

ʤʥʦʞʝʩʪʚʦʤ ʤʣʝʯʥʳʭ ʧʫʪʝʡ, ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʠ ʜʘʞʝ 

ʨʘʩʰʠʨʷʶʱʝʡʩʷ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʝʡ, ʪʘʢ 

ʠ ʨʦʩʪʦʤ ʭʘʦʩʘ. ɺʩʝʣʝʥʥʘʷ ʂʘʥʪʘ ʦʙʣʘʜʘʣʘ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ ʠ ʙʳʣʘ ʙʝʩʢʦʥʝʯʥʘ ʚʦ 

ʚʨʝʤʝʥʠ. ʇʦ ʂʘʥʪʫ, ʧʫʣʴʩʠʨʫʶʱʘʷ ɺʩʝʣʝʥʥʘʷ ʧʨʠ ʩʞʘʪʠʠ 

ʨʘʟʦʛʨʝʚʘʝʪʩʷ ʪʘʢ, ʯʪʦ ʨʘʩʱʝʧʣʷʝʪ ʚʝʱʝʩʪʚʦ ʥʘ ʤʝʣʴʯʘʡʰʠʝ 

ʵʣʝʤʝʥʪʳ, ʧʦʩʣʝ ʯʝʛʦ ʚʟʨʳʚʘʝʪʩʷ, ʨʘʟʙʨʘʩʳʚʘʷ ʵʪʠ ʯʘʩʪʠʮʳ ʧʦ 

ʦʛʨʦʤʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ. ʈʘʩʰʠʨʷʷʩʴ, ɺʩʝʣʝʥʥʘʷ ʦʩʪʳʚʘʝʪ, 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʩʥʦʚʘ ʩʞʠʤʘʝʪʩʷ, ʨʘʟʦʛʨʝʚʘʷʩʴ. 

ʂʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʫʞʜʝʥʠʷ ʂʘʥʪʘ, ʥʝʩʫʱʠʝ ʥʘ ʩʝʙʝ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʟʥʘʥʠʡ XVIII  ʚʝʢʘ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʨʘʞʘʶʪ 

ʩʚʦʝʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʣʦʡ, ʧʨʘʚʠʣʴʥʦ ʦʧʠʩʳʚʘʷ ʦʩʥʦʚʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʢʣʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ, 

ʦʙʩʫʞʜʘʝʤʦʡ ʚ ʥʘʰʝʡ ʢʥʠʛʝ.  

 

1.2 ɺʝʩʪʦ ʉʣʘʡʬʝʨ ʠ ʨʘʟʣʝʪ ʛʘʣʘʢʪʠʢ (1912-1914)  

 

ʊʝʧʝʨʴ, ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʢʨʘʩʥʦʛʦ 

ʩʤʝʱʝʥʠʷ ʩʚʝʪʘ, ʧʨʠʭʦʜʷʱʝʛʦ ʦʪ 

ʚʥʝʛʘʣʘʢʪʠʯʝʩʢʠʭ ʪʫʤʘʥʥʦʩʪʝʡ, ʫ 

ʥʘʩé ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ 

ʦʪʥʶʜʴ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʦʡ.  

ʈ. ʊʦʣʤʝʥ (1934) 

 

ɺʝʩʪʦ ʄʝʣʚʠʥ ʉʣʘʡʬʝʨ (1875-1969), ʩʢʨʦʤʥʳʡ ʩʳʥ 

ʬʝʨʤʝʨʘ, ʥʘʯʘʣ ʨʘʙʦʪʘʪʴ ʚ ʯʘʩʪʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʇʝʨʩʠʚʘʣʷ 

ʃʦʫʵʣʣʘ ʚ 1901 ʛʦʜʫ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɿʘ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʉʣʘʡʬʝʨ ʦʚʣʘʜʝʣ ʩʧʝʢʪʨʦʛʨʘʬʠʝʡ ʠ ʠʟʤʝʨʠʣ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʄʘʨʩʘ, ʖʧʠʪʝʨʘ, ʉʘʪʫʨʥʘ ʠ ʋʨʘʥʘ ʠ ʜʦʢʘʟʘʣ, 

ʯʪʦ ɺʝʥʝʨʘ ʚʨʘʱʘʝʪʩʷ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ, ʘ ʄʘʨʩ ʠʤʝʝʪ ʚ ʘʪʤʦʩʬʝʨʝ 

ʩʣʘʙʳʝ ʩʣʝʜʳ ʚʦʜʷʥʦʛʦ ʧʘʨʘ. ɺ 1909 ʛʦʜʫ ʃʦʫʵʣʣ ʧʨʝʜʣʦʞʠʣ 

ʉʣʘʡʬʝʨʫ ʧʦʣʫʯʠʪʴ ʩʧʝʢʪʨʳ ʩʚʝʪʣʳʭ ʩʧʠʨʘʣʴʥʳʭ ʪʫʤʘʥʥʦʩʪʝʡ, 

ʚʠʜʠʤʳʭ ʩʨʝʜʠ ʟʚʝʟʜ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ, ʠ ʠʟʤʝʨʠʪʴ ʩʢʦʨʦʩʪʴ 
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ʜʚʠʞʝʥʠʷ ʵʪʠʭ ʨʘʩʧʣʳʚʯʘʪʳʭ ʧʷʪʝʥ. ʀʭ ʧʨʠʨʦʜʘ ʙʳʣʘ ʥʝʷʩʥʘ: 

ʥʝʢʦʪʦʨʳʝ ʘʩʪʨʦʥʦʤʳ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʜʘʣʝʢʠʤʠ 

ʚʥʝʛʘʣʘʢʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʜʨʫʛʠʝ ʩʯʠʪʘʣʠ, ʯʪʦ ʵʪʦ 

ʚʥʫʪʨʠʛʘʣʘʢʪʠʯʝʩʢʠʝ ʪʫʤʘʥʥʦʩʪʠ, ʟʘʢʨʫʯʝʥʥʳʝ ʩʧʠʨʘʣʷʤʠ 

ʚʦʢʨʫʛ ʦʪʜʝʣʴʥʳʭ ʟʚʝʟʜ. ʉʚʝʪ ʪʘʢʠʭ ʪʫʤʘʥʥʦʩʪʝʡ ʙʳʣ ʩʣʠʰʢʦʤ 

ʩʣʘʙ, ʯʪʦʙʳ ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʧʦʡʤʘʪʴ ʦʙʳʯʥʳʤ ʩʧʝʢʪʨʦʛʨʘʬʦʤ. 

ʉʣʘʡʬʝʨ ʨʝʰʠʣ ʧʝʨʝʜʝʣʘʪʴ ʩʧʝʢʪʨʦʛʨʘʬ ʠ ʚʳʙʨʦʩʠʣ ʠʟ ʥʝʛʦ ʚʩʝ 

ʧʨʠʟʤʳ, ʢʨʦʤʝ ʦʜʥʦʡ, ʘ ʪʘʢʞʝ ʧʦʩʪʘʚʠʣ ʚ ʰʝʩʪʴ ʨʘʟ ʙʦʣʝʝ 

ʩʚʝʪʦʩʠʣʴʥʫʶ ʬʦʪʦʢʘʤʝʨʫ. ʇʨʠ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʙʦʨʘ 

ʩʧʝʢʪʨʘʣʴʥʳʝ ʣʠʥʠʠ ʪʘʢ ʩʙʣʠʞʘʣʠʩʴ, ʯʪʦ ʠʭ ʧʨʠʭʦʜʠʣʦʩʴ 

ʠʟʫʯʘʪʴ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ. ɿʘʪʦ ʧʦʣʫʯʠʚʰʠʡʩʷ ʩʧʝʢʪʨʦʛʨʘʬ 

ʥʘʢʘʧʣʠʚʘʣ ʩʧʝʢʪʨ ʦʙʲʝʢʪʘ ʚ ʜʚʝʩʪʠ ʨʘʟ ʙʳʩʪʨʝʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ. 17 ʩʝʥʪʷʙʨʷ 1912 ʛʦʜʘ ʉʣʘʡʬʝʨ ʧʦʣʫʯʠʣ ʧʝʨʚʳʡ 

ʩʧʝʢʪʨ ʊʫʤʘʥʥʦʩʪʠ ɸʥʜʨʦʤʝʜʳ ï ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʠʟ ʩʧʠʩʢʘ 

ʚʦʟʤʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ. ʕʢʩʧʦʟʠʮʠʷ ʩʥʠʤʢʘ ʟʘʥʷʣʘ 

ʧʦʯʪʠ ʩʝʤʴ ʯʘʩʦʚ. ɺ ʥʦʷʙʨʝ ʠ ʜʝʢʘʙʨʝ ʉʣʘʡʬʝʨ ʩʥʷʣ ʝʱʝ ʜʚʘ 

ʩʧʝʢʪʨʘ ʩ ʵʢʩʧʦʟʠʮʠʝʡ ʚ 14 ʠ 13 ʩ ʧʦʣʦʚʠʥʦʡ ʯʘʩʦʚ. ɺ ʩʝʨʝʜʠʥʝ 

ʜʝʢʘʙʨʷ ʉʣʘʡʬʝʨ ʧʨʠʩʪʫʧʠʣ ʢ ʠʟʫʯʝʥʠʶ ʧʦʣʫʯʝʥʥʳʭ ʩʧʝʢʪʨʦʚ ʠ 

ʩ ʫʜʠʚʣʝʥʠʝʤ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʤʝʱʝʥʳ ʚ 

ʬʠʦʣʝʪʦʚʫʶ ʩʪʦʨʦʥʫ. ɽʩʣʠ ʵʪʦ ʩʤʝʱʝʥʠʝ ʚʳʟʚʘʥʦ ʩʢʦʨʦʩʪʴʶ 

ɸʥʜʨʦʤʝʜʳ ʠ ʵʬʬʝʢʪʦʤ ɼʦʧʣʝʨʘ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʣʦ, ʯʪʦ 

ɸʥʜʨʦʤʝʜʘ ʜʚʠʞʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ɿʝʤʣʠ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʉʣʘʡʬʝʨ ʨʝʰʠʣ ʧʨʦʚʝʨʠʪʴ ʵʪʠ ʩʪʨʘʥʥʳʝ ʜʘʥʥʳʝ ʠ ʢ ʷʥʚʘʨʶ 

ʧʦʣʫʯʠʣ ʯʝʪʚʝʨʪʳʡ ʩʧʝʢʪʨ ɸʥʜʨʦʤʝʜʳ. ɺ ʷʥʚʘʨʝ 1913 ʛʦʜʘ 

ʉʣʘʡʬʝʨ ʥʘʯʘʣ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʩʝ ʯʝʪʳʨʝ ʧʦʣʫʯʝʥʥʳʭ 

ʩʧʝʢʪʨʘ ʠ ʫʙʝʜʠʣʩʷ, ʯʪʦ ʊʫʤʘʥʥʦʩʪʴ ɸʥʜʨʦʤʝʜʳ ʣʝʪʠʪ ʢ ɿʝʤʣʝ ʩ 

ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚ ʪʨʠʩʪʘ ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ. ʕʪʦ ʙʳʣ 

ʦʰʝʣʦʤʣʷʶʱʠʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʪʦʤʫ ʯʪʦ ʦʙʳʯʥʘʷ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʟʚʝʟʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ ʩʦʩʪʘʚʣʷʣʘ ʜʝʩʷʪʢʠ 

ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ. ʊʘʢʠʝ ʞʝ ʩʢʦʨʦʩʪʠ ʜʦʣʞʥʳ ʙʳʣʠ ʠʤʝʪʴ 

ʩʧʠʨʘʣʴʥʳʝ ʪʫʤʘʥʥʦʩʪʠ, ʝʩʣʠ ʦʥʠ ʷʚʣʷʶʪʩʷ çʫʢʨʘʰʝʥʠʝʤè 

ʚʦʢʨʫʛ ʟʚʝʟʜ. ɽʩʣʠ ʞʝ ʊʫʤʘʥʥʦʩʪʴ ɸʥʜʨʦʤʝʜʳ ð ʙʦʣʴʰʦʝ 

ʚʥʝʛʘʣʘʢʪʠʯʝʩʢʦʝ ʩʢʦʧʣʝʥʠʝ ʟʚʝʟʜ, ʪʦ ʪʘʢʠʤ ʢʦʩʤʠʯʝʩʢʠʤ 

ʦʙʲʝʢʪʘʤ ʧʦʣʘʛʘʣʦʩʴ, ʧʦ ʦʙʱʝʤʫ ʤʥʝʥʠʶ, ʝʱʝ ʤʝʜʣʝʥʥʝʝ 

ʧʣʘʚʘʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ð ʢʘʢ ʢʨʫʧʥʳʤ ʢʠʪʘʤ ʚ ʦʢʝʘʥʝ. 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʉʣʘʡʬʝʨʘ ʩʣʝʜʦʚʘʣʦ, ʯʪʦ ʊʫʤʘʥʥʦʩʪʴ 

ɸʥʜʨʦʤʝʜʳ ʥʝ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʢ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʝ, ʧʦʪʦʤʫ 

ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʄʣʝʯʥʦʛʦ ʇʫʪʠ ʥʝ ʩʧʦʩʦʙʥʦ ʫʜʝʨʞʘʪʴ ʚ 

ʩʚʦʠʭ ʧʨʝʜʝʣʘʭ ʪʘʢʠʝ ʙʳʩʪʨʳʝ ʦʙʲʝʢʪʳ. ʅʦ ʝʩʣʠ ʊʫʤʘʥʥʦʩʪʴ 
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ɸʥʜʨʦʤʝʜʳ ð ʚʥʝʛʘʣʘʢʪʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʪʦ ʝʛʦ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʚʦʨʘʯʠʚʘʣʘ ʚʩʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʩʤʦʩʝ. ʂ 

ʣʝʪʫ 1914 ʛʦʜʘ ʉʣʘʡʬʝʨ ʠʟʤʝʨʠʣ ʩʧʝʢʪʨʳ ʧʷʪʥʘʜʮʘʪʠ 

ʪʫʤʘʥʥʦʩʪʝʡ ʠ ʜʦʣʦʞʠʣ ʦ ʩʚʦʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʥʘ ʘʚʛʫʩʪʦʚʩʢʦʤ 

ʩʦʙʨʘʥʠʠ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʊʦʣʴʢʦ 

ʪʨʠ ʪʫʤʘʥʥʦʩʪʠ, ʚʢʣʶʯʘʷ ɸʥʜʨʦʤʝʜʫ, ʧʨʠʙʣʠʞʘʣʠʩʴ ʢ ʄʣʝʯʥʦʤʫ 

ʧʫʪʠ; ʦʩʪʘʣʴʥʳʝ ʜʚʝʥʘʜʮʘʪʴ ʪʫʤʘʥʥʦʩʪʝʡ ʜʚʠʛʘʣʠʩʴ ʦʪ ɿʝʤʣʠ, ʪʦ 

ʝʩʪʴ ʨʘʟʙʝʛʘʣʠʩʴ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʜʦʢʣʘʜʘ 

ʚʝʩʴ ʟʘʣ ʚʩʪʘʣ ʠ ʫʩʪʨʦʠʣ ʉʣʘʡʬʝʨʫ ʦʚʘʮʠʶ. ɺʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ 

ʘʩʪʨʦʥʦʤʘʤʠ ʝʤʫ ʘʧʣʦʜʠʨʦʚʘʣ ʠ ʕʜʚʠʥ ʍʘʙʙʣ (1889-1953) - 

ʤʦʣʦʜʦʡ ʩʪʫʜʝʥʪ, ʢʦʪʦʨʦʛʦ ʪʦʣʴʢʦ ʯʪʦ ʧʨʠʥʷʣʠ ʚ ʨʷʜʳ 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ɺʩʝʤ ʫʯʝʥʳʤ ʩʪʘʣʦ ʧʦʥʷʪʥʦ ʪʦ, ʚ 

ʯʝʤ ʙʳʣ ʫʚʝʨʝʥ ʂʘʥʪ ʝʱʝ ʚ 1755 ʛʦʜʫ: ʪʫʤʘʥʥʦʩʪʠ ð ʵʪʦ ʪʘʢʠʝ 

ʞʝ ʛʘʣʘʢʪʠʢʠ, ʢʘʢ ʠ ʥʘʰ ʄʣʝʯʥʳʡ ʇʫʪʴ (ʩʤ. ʠʣʣʶʩʪʨʘʮʠʠ 1 ʠ 2). 

ʅʦ ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʠʭ ʨʘʟʙʝʛʘʪʴʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ?  

ɺ ʘʧʨʝʣʝ 1917 ʛʦʜʘ ʉʣʘʡʬʝʨ ʚʳʩʪʫʧʠʣ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ 

ʌʠʣʘʜʝʣʴʬʠʠ. ʂ ʪʦʤʫ ʚʨʝʤʝʥʠ ʦʥ ʠʟʤʝʨʠʣ ʩʢʦʨʦʩʪʠ 25 ʛʘʣʘʢʪʠʢ 

ʠ ʪʦʣʴʢʦ 4 ʠʟ ʥʠʭ ʜʚʠʛʘʣʠʩʴ ʢ ʉʦʣʥʮʫ ð ʦʩʪʘʣʴʥʳʝ ʫʙʝʛʘʣʠ ʦʪ 

ʥʝʛʦ, ʦʪʯʝʛʦ ʠʭ ʩʧʝʢʪʨʳ ʩʤʝʱʘʣʠʩʴ ʚ ʢʨʘʩʥʫʶ ʩʪʦʨʦʥʫ. ʉʣʘʡʬʝʨ 

ʟʘʢʣʶʯʠʣ, ʯʪʦ ʵʪʦ ʚʳʛʣʷʜʠʪ ʪʘʢ, ʩʣʦʚʥʦ ʛʘʣʘʢʪʠʢʠ ʦʪʯʝʛʦ-ʪʦ 

ʨʘʩʩʝʠʚʘʶʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʈʝʟʫʣʴʪʘʪʳ ʉʣʘʡʬʝʨʘ ʙʳʣʠ 

ʨʝʚʦʣʶʮʠʦʥʥʳʤʠ: ʦʥʠ ʫʙʝʜʠʣʠ ʘʩʪʨʦʥʦʤʦʚ ʚ ʪʦʤ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ 

ʥʘ ʤʥʦʛʦ ʧʦʨʷʜʢʦʚ ʙʦʣʴʰʝ ʄʣʝʯʥʦʛʦ ʇʫʪʠ ʠ ʩʦʩʪʦʠʪ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʛʘʣʘʢʪʠʢ, ʢʦʪʦʨʳʝ ʨʘʟʙʝʛʘʶʪʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʩ 

ʦʛʨʦʤʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ. ʉʪʘʣʘ ʦʯʝʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʚʟʛʣʷʜʦʚ ʥʘ ɺʩʝʣʝʥʥʫʶ, ʧʦʪʦʤʫ ʯʪʦ 

ʤʝʭʘʥʠʢʘ ʅʴʶʪʦʥʘ ʥʝ ʤʦʛʣʘ ʦʙʲʷʩʥʠʪʴ ʪʘʢʦʡ ʨʘʟʣʝʪ ʛʘʣʘʢʪʠʢ.  

ʅʘʩʪʘʣʦ ʚʨʝʤʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ɺʩʝʣʝʥʥʦʡ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʚʠʜʝʣ ʀʤʤʘʥʫʠʣ ʂʘʥʪ.  

 

ɻʣʘʚʘ 2. ʆʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʧʫʣʴʩʠʨʫʶʱʘʷ 

ʢʦʩʤʦʣʦʛʠʷ ʚ 1915-1965 ʛʦʜʘʭ  

ʕʪʦʪ ʠʥʦʩʪʨʘʥʝʮ, ʙʦʣʝʝ ʰʠʨʦʢʦ ʠ ʙʦʣʝʝ 

ʦʧʘʩʥʦ, ʯʝʤ ʣʶʙʦʡ ʜʨʫʛʦʡ ʨʝʚʦʣʶʮʠʦʥʝʨ ʥʘ 

ʟʝʤʣʝ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ ʩʤʫʱʝʥʠʝ ʠ 

ʙʝʩʧʦʨʷʜʦʢ, ʩʦʤʥʝʥʠʝ ʠ ʥʝʚʝʨʠʝ ʠé 

ʩʦʜʝʡʩʪʚʫʝʪ ʙʝʟʟʘʢʦʥʥʦʤʫ ʩʤʷʪʝʥʠʶ ʢ 

ʨʘʩʰʘʪʳʚʘʥʠʶ ʢʘʢ ʎʝʨʢʚʠ, ʪʘʢ ʠ 
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ɻʦʩʫʜʘʨʩʪʚʘ - ʠ ʦʩʪʘʚʣʷʝʪ... ʟʘʢʦʥʳ 

ʧʨʠʨʦʜʳ ʠ ʧʨʠʥʮʠʧʳ ʥʘʫʢʠ ʚ ʩʤʫʱʝʥʠʠ ʠ 

ʙʝʩʧʦʨʷʜʢʝ.  

ʄʠʩʩʠʩ ʌʨʦʩʠʥʛʝʤ, 1932, ɾʝʥʩʢʘʷ 

ʇʘʪʨʠʦʪʠʯʝʩʢʘʷ ʃʠʛʘ. (ʀʟ ʜʦʩʴʝ ʌɹʈ. 

ʎʠʪʠʨʫʝʪʩʷ ʧʦ ʢʥʠʛʝ ʌ. ɼʞʝʨʦʤʘ çɼʦʩʴʝ 

ʕʡʥʰʪʝʡʥʘè, 2002) 

ɺʪʦʨʦʝ ʜʝʩʷʪʠʣʝʪʠʝ XX ʚʝʢʘ ʦʟʥʘʤʝʥʦʚʘʣʦʩʴ ʨʝʚʦʣʶʮʠʝʡ 

ʚ ʤʠʨʦʚʦʡ ʬʠʟʠʢʝ: ʚ 1915 ʛʦʜʫ ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ (1879-1955) ʚ 

ɹʝʨʣʠʥʝ ʟʘʧʠʩʘʣ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ), ʢʦʪʦʨʳʝ ʚʢʣʶʯʠʣʠ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʚʩʝ 

ʜʦʩʪʠʞʝʥʠʷ ʥʴʶʪʦʥʦʚʩʢʦʡ ʛʨʘʚʠʪʘʮʠʠ, ʥʦ ʠ ʦʙʲʷʩʥʠʣʠ 

ʘʥʦʤʘʣʴʥʫʶ ʧʨʝʮʝʩʩʠʶ ʄʝʨʢʫʨʠʷ, ʧʝʨʝʜ ʢʦʪʦʨʦʡ ʬʦʨʤʫʣʳ 

ʅʴʶʪʦʥʘ ʙʳʣʠ ʙʝʩʩʠʣʴʥʳ. ʂʦʩʤʦʣʦʛʠʷ ʚʩʪʫʧʠʣʘ ʚ ʥʦʚʫʶ ʙʫʨʥʫʶ 

ʵʧʦʭʫ. 

 

2.1 ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ, ʆʊʆ ʠ ʟʘʤʢʥʫʪʘʷ ɺʩʝʣʝʥʥʘʷ ʩ ȿ-

ʯʣʝʥʦʤ (1915-1917) 

  

ʅʠʢʦʛʜʘ ʥʝ ʚʳʜʚʠʛʘʣʦʩʴ ʥʠ ʦʜʥʦʛʦ 

ʧʨʠʝʤʣʝʤʦʛʦ ʦʧʠʩʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ, ʩʨʘʚʥʠʤʦʛʦ ʩ 

ʵʡʥʰʪʝʡʥʦʚʩʢʦʡ ʪʝʦʨʠʝʡ ʧʦ 

ʧʨʦʩʪʦʪʝ ʠ ʰʠʨʦʪʝ ʦʭʚʘʪʘ.  

ʏ. ʄʠʟʥʝʨ, ʂ. ʊʦʨʥ, ɼʞ. ʋʠʣʝʨ, 

çɻʨʘʚʠʪʘʮʠʷè, 1977 

 
ɿʥʘʤʝʥʠʪʳʡ ʥʴʶʪʦʥʦʚʩʢʠʡ ʟʘʢʦʥ ʪʷʛʦʪʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ. ʋʨʘʚʥʝʥʠʝ ʇʫʘʩʩʦʥʘ ʚ 

ʥʴʶʪʦʥʦʚʩʢʦʡ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ ʩʚʷʟʳʚʘʣʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʩ ʧʣʦʪʥʦʩʪʴʶ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʤʘʪʝʨʠʠ. ɺ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʟʘʧʠʩʠ ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ ʩʣʝʚʘ ʨʘʩʧʦʣʘʛʘʣʘʩʴ 

ʩʫʤʤʘ ʚʪʦʨʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʧʦʪʝʥʮʠʘʣʘ, ʘ 

ʩʧʨʘʚʘ ï ʧʣʦʪʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʕʡʥʰʪʝʡʥ 

ʥʘʰʝʣ ʫʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʠ 

ʪʝʥʟʦʨʥʳʤ ʦʙʦʙʱʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ. ɺ ʦʩʥʦʚʫ 

ʨʝʣʷʪʠʚʠʩʪʩʢʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʯʝʥʳʡ ʧʦʣʦʞʠʣ 

ʤʝʪʨʠʯʝʩʢʠʡ ʪʝʥʟʦʨ, ʦʧʠʩʳʚʘʶʱʠʡ ʠʩʢʨʠʚʣʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 
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(ʩʤ. ʇʨʠʣʦʞʝʥʠʝ II). ʇʦʵʪʦʤʫ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʡ 

ʕʡʥʰʪʝʡʥʘ ʧʦʷʚʠʣʩʷ ʪʝʥʟʦʨ ʈʠʯʯʠ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʚʪʦʨʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ, ʘ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ - ʪʝʥʟʦʨ 

ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʠʩʪʦʯʥʠʢʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʇʨʘʚʠʣʴʥʳʡ ʚʘʨʠʘʥʪ ʫʨʘʚʥʝʥʠʡ, 

ʦʙʲʷʩʥʷʶʱʠʭ ʘʥʦʤʘʣʴʥʫʶ ʧʨʝʮʝʩʩʠʶ ʄʝʨʢʫʨʠʷ, ʕʡʥʰʪʝʡʥ 

ʟʘʧʠʩʘʣ ʚ ʢʦʥʮʝ 1915 ʛʦʜʘ. ʅʦ ʚʦʧʨʦʩ ʦʙ ʠʩʪʦʯʥʠʢʘʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʢʘʟʘʣʩʷ ʥʝ ʧʨʦʩʪ ʠ ʚʳʟʚʘʣ ʦʞʝʩʪʦʯʝʥʥʳʝ 

ʩʧʦʨʳ, ʦ ʢʦʪʦʨʳʭ ʤʳ ʨʘʩʩʢʘʞʝʤ ʚ ʨʘʟʜʝʣʝ 9.1 ʠ, ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ, 

ʚ ʇʨʠʣʦʞʝʥʠʠ I. 

ʃʶʙʘʷ ʫʩʧʝʰʥʘʷ ʪʝʦʨʠʠ ʜʦʣʞʥʘ ʥʝ ʪʦʣʴʢʦ ʦʙʲʷʩʥʠʪʴ 

ʥʘʙʣʶʜʘʝʤʳʝ ʷʚʣʝʥʠʷ: ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʧʨʝʜʩʢʘʟʘʪʴ 

ʥʦʚʳʝ ʬʝʥʦʤʝʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʦʜʥʦʟʥʘʯʥʳʡ ʚʳʙʦʨ 

ʤʝʞʜʫ ʩʪʘʨʦʡ ʠ ʥʦʚʦʡ ʪʝʦʨʠʝʡ. ʕʡʥʰʪʝʡʥ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʚʦʠʭ 

ʫʨʘʚʥʝʥʠʡ, ʧʨʝʜʩʢʘʟʘʣ, ʯʪʦ ʩʚʝʪ ʟʚʝʟʜʳ ʚʦʟʣʝ ʉʦʣʥʮʘ ʙʫʜʝʪ 

ʦʪʢʣʦʥʷʪʴʩʷ ʚ ʜʚʘ ʨʘʟʘ ʩʠʣʴʥʝʝ, ʯʝʤ ʚ ʪʝʦʨʠʠ ʅʴʶʪʦʥʘ. ɸʨʪʫʨ 

ʕʜʜʠʥʛʪʦʥ (1882ï1944) ʙʳʣ ʚʳʜʘʶʱʠʤʩʷ ʘʥʛʣʠʡʩʢʠʤ 

ʘʩʪʨʦʬʠʟʠʢʦʤ ʠ ʜʠʨʝʢʪʦʨʦʤ ʂʝʤʙʨʠʜʞʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ. ɺ 

1919 ʛʦʜʫ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʧʦʣʥʳʤ ʟʘʪʤʝʥʠʝʤ ʉʦʣʥʮʘ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ ʥʘʙʣʶʜʘʪʴ ʟʚʝʟʜʳ ʚʙʣʠʟʠ ʩʦʣʥʝʯʥʦʛʦ ʜʠʩʢʘ, 

ʵʢʩʧʝʜʠʮʠʷ ʚʦ ʛʣʘʚʝ ʩ ʕʜʜʠʥʛʪʦʥʦʤ ʧʦʜʪʚʝʨʜʠʣʘ ʧʨʝʜʩʢʘʟʘʥʠʝ 

ʕʡʥʰʪʝʡʥʘ ʦʙ ʦʪʢʣʦʥʝʥʠʠ ʩʚʝʪʘ ʟʚʝʟʜʳ ʚ ʠʩʢʨʠʚʣʝʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʫ ʥʦʚʦʩʪʴ ʧʦʜʭʚʘʪʠʣʘ ʧʨʝʩʩʘ, ʯʪʦ ʧʦʤʦʛʣʦ 

ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ ʧʦʣʫʯʠʪʴ ʰʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ ʠ ʩʨʝʜʠ ʫʯʝʥʳʭ. 

ʃʝʛʢʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʨʫʜʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʚ ʥʘʫʯʥʫʶ 

ʧʨʘʢʪʠʢʫ ʪʘʢʠʭ ʧʦʥʷʪʠʡ, ʢʘʢ ʠʩʢʨʠʚʣʝʥʥʦʝ ʯʝʪʳʨʝʭʤʝʨʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ, ʚ ʢʦʪʦʨʦʤ ʚʨʝʤʷ ʤʦʞʝʪ ʟʘʤʝʜʣʷʪʴʩʷ ʜʦ 

ʥʫʣʷ, ʘ ʤʠʨ ʤʦʞʝʪ ʟʘʤʳʢʘʪʴʩʷ, ʩʚʦʨʘʯʠʚʘʷʩʴ ʚ ʰʘʨ, ʢʘʢ 

ʠʩʧʫʛʘʥʥʳʡ ʝʞ. ɺ ʩʚʦʝʡ ʢʥʠʛʝ ʧʨʦ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ɻʘʥʩ 

ʆʛʘʥʷʥ ʧʨʠʚʦʜʠʪ ʪʘʢʫʶ ʣʝʛʝʥʜʫ: çʂʦʛʜʘ ʦʜʠʥ ʥʝʤʝʮʢʠʡ ʬʠʟʠʢ 

ʩʢʘʟʘʣ ʈʝʟʝʨʬʦʨʜʫ, ʯʪʦ çʥʠ ʦʜʠʥ ʘʥʛʣʦʩʘʢʩ ʥʝ ʤʦʞʝʪ ʧʦʥʷʪʴ 

ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠè, ʪʦʪ ʩʦʛʣʘʩʠʣʩʷ ʠ ʦʪʚʝʪʠʣ: çʋ ʥʠʭ 

ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘè. ʂ ʯʝʩʪʠ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, 

ʥʘʰʣʠʩʴ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʠ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʣʠ ʚ 

ʩʫʪʴ ʥʦʚʦʡ ʪʝʦʨʠʠ.  

ʆʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ) ʕʡʥʰʪʝʡʥʘ ʟʘ 

ʩʯʠʪʘʥʥʳʝ ʛʦʜʳ ʩʪʘʣʘ ʦʩʥʦʚʦʡ ʜʣʷ ʥʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ. ʋʞʝ ʚ 

ʬʝʚʨʘʣʝ 1917 ʛʦʜʘ ʕʡʥʰʪʝʡʥ ʦʧʫʙʣʠʢʦʚʘʣ ʧʝʨʚʫʶ ʤʦʜʝʣʴ 

ɺʩʝʣʝʥʥʦʡ, ʩʦʟʜʘʥʥʫʶ ʥʘ ʦʩʥʦʚʘʥʠʠ ʆʊʆ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ 
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ʛʨʘʚʠʪʘʮʠʠ ʕʡʥʰʪʝʡʥ ʙʳʣ ʨʝʚʦʣʶʮʠʦʥʝʨʦʤ, ʚ ʦʙʣʘʩʪʠ 

ʢʦʩʤʦʣʦʛʠʠ ʦʥ ʧʨʠʜʝʨʞʠʚʘʣʩʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʟʛʣʷʜʦʚ ʠ 

ʧʦʣʘʛʘʣ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʘʪʠʯʥʦʡ. ʅʦ ʫʨʘʚʥʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʣʠ ʪʦʣʴʢʦ ʧʨʠʪʷʞʝʥʠʝ, ʥʝ ʤʦʛʣʠ 

ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ɺʩʝʣʝʥʥʦʡ. ʀ ʕʡʥʰʪʝʡʥ ʚʚʝʣ 

ʘʥʪʠʛʨʘʚʠʪʘʮʠʶ ʚ ʩʚʦʠ ʫʨʘʚʥʝʥʠʷ ʚ ʚʠʜʝ ʯʣʝʥʘ, ʩʦʜʝʨʞʘʱʝʛʦ 

ʥʦʚʫʶ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʫʶ çʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʧʦʩʪʦʷʥʥʫʶè ȿ 

(ʝʛʦ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ȿ-ʯʣʝʥ). ɿʘʜʘʚ ʙʘʣʘʥʩ ʤʝʞʜʫ ʛʨʘʚʠʪʘʮʠʝʡ ʠ 

ʘʥʪʠʛʨʘʚʠʪʘʮʠʝʡ, ʕʡʥʰʪʝʡʥʫ ʫʜʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʟʘʤʢʥʫʪʦʡ, ʰʘʨʦʦʙʨʘʟʥʦʡ ɺʩʝʣʝʥʥʦʡ. 

ɿʘʤʢʥʫʪʦʩʪʴ ɺʩʝʣʝʥʥʦʡ ʩʪʘʣʘ ʥʦʚʳʤ ʩʣʦʚʦʤ ʚ ʢʦʩʤʦʣʦʛʠʠ. 

ɺ ʥʦʷʙʨʝ 1917 ʛʦʜʘ ʛʦʣʣʘʥʜʩʢʠʡ ʘʩʪʨʦʥʦʤ ʜʝ ʉʠʪʪʝʨ 

ʰʘʛʥʫʣ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʫʶ ʢʦʩʤʦʣʦʛʠʶ ʠ ʧʦʢʘʟʘʣ, ʯʪʦ, ʧʨʠ 

ʫʩʣʦʚʠʠ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ, 

ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʠʤʝʶʪ ʨʝʰʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ 

ʛʘʣʘʢʪʠʢʠ ʚʦ ɺʩʝʣʝʥʥʦʡ ʤʦʛʫʪ ʨʘʟʙʝʛʘʪʴʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, ʢʘʢ 

ʠʩʢʨʳ ʬʝʡʝʨʚʝʨʢʘ. ɼʝ ʉʠʪʪʝʨ ʧʝʨʚʳʡ ʫʧʦʪʨʝʙʠʣ ʪʝʨʤʠʥ 

çʨʘʟʙʝʛʘʶʱʘʷʩʷ ɺʩʝʣʝʥʥʘʷè. ɺ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʠ ʜʝ ʉʠʪʪʝʨʘ 

ʚʝʱʝʩʪʚʘ ʚʦʦʙʱʝ ʥʝ ʙʳʣʦ, ʘ ʙʳʣʘ ʪʦʣʴʢʦ ʩʠʣʘ ʦʪʪʘʣʢʠʚʘʥʠʷ ʠʟ-ʟʘ 

ȿ-ʯʣʝʥʘ. ɺ ɻʪʦʡ ʤʦʜʝʣʠ ʧʨʦʷʚʠʣʘʩʴ ʪʘʢʘʷ ʭʘʨʘʢʪʝʨʥʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʢʘʢ ʨʦʩʪ ʢʨʘʩʥʦʛʦ ʩʤʝʱʝʥʠʷ ʛʘʣʘʢʪʠʢ (ʪʦ ʝʩʪʴ 

ʩʢʦʨʦʩʪʠ ʫʙʝʛʘʥʠʷ ʦʪ ʥʘʩ) ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʵʪʠʭ 

ʛʘʣʘʢʪʠʢ. ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʥʘʜʫʚʥʦʡ ʰʘʨʠʢ, ʥʘ ʢʦʪʦʨʳʡ ʥʘʥʝʩʝʥʳ ʪʦʯʢʠ ʛʘʣʘʢʪʠʢ. ʇʨʠ 

ʨʘʟʜʫʚʘʥʠʠ ʰʘʨʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʨʠʩʦʚʘʥʥʳʤʠ ʪʦʯʢʘʤʠ 

ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʧʨʠʯʝʤ ʩʢʦʨʦʩʪʴ ʨʘʟʙʝʛʘʥʠʷ ʪʦʯʝʢ ʨʘʩʪʝʪ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʇʦʵʪʦʤʫ, ʯʝʤ ʜʘʣʴʰʝ 

ʨʘʩʧʦʣʦʞʝʥʘ ʢʘʢʘʷ-ʪʦ ʛʘʣʘʢʪʠʢʘ ʦʪ ʄʣʝʯʥʦʛʦ ʇʫʪʠ, ʪʝʤ ʙʳʩʪʨʝʝ 

ʦʥʘ ʫʜʘʣʷʝʪʩʷ ʦʪ ʥʝʝ. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʙʣʠʞʘʡʰʠʝ ʢ ʥʘʤ 

ʛʘʣʘʢʪʠʢʠ, ʢʦʪʦʨʳʝ, ʠʣʠ ʷʚʣʷʶʪʩʷ ʩʧʫʪʥʠʢʘʤʠ ʄʣʝʯʥʦʛʦ ʇʫʪʠ 

ʠʣʠ, ʢʘʢ ʊʫʤʘʥʥʦʩʪʴ ɸʥʜʨʦʤʝʜʳ, ʚʭʦʜʷʪ ʚ ʤʝʩʪʥʦʝ, 

ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʩʚʷʟʘʥʥʦʝ ʩʢʦʧʣʝʥʠʝ ʛʘʣʘʢʪʠʢ. ʊʘʢʠʝ ʛʘʣʘʢʪʠʢʠ 

ʤʦʛʫʪ ʜʚʠʛʘʪʴʩʷ ʢ ʥʘʤ. 

ʄʦʜʝʣʴ ʜʝ ʉʠʪʪʝʨʘ ʥʝ ʦʪʨʘʞʘʣʘ ʨʝʘʣʴʥʫʶ ʢʘʨʪʠʥʫ 

ɺʩʝʣʝʥʥʦʡ, ʥʦ ʦʥʘ ʙʳʣʘ ʝʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʧʨʘʚʠʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɼʝ ʉʠʪʪʝʨ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣ ʥʘʙʣʶʜʝʥʠʷ ʉʣʘʡʬʝʨʘ 

ʧʦ ʨʘʟʙʝʛʘʥʠʶ ʛʘʣʘʢʪʠʢ ʢʘʢ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʚʦʝʡ ʤʦʜʝʣʠ. ʆʥ 

ʧʠʩʘʣ ʕʡʥʰʪʝʡʥʫ ʚ ʧʠʩʴʤʝ ʦʪ 29 ʥʦʷʙʨʷ 1920 ʛʦʜʘ: çéʦʯʝʚʠʜʥʘʷ 
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ʦʪʪʘʣʢʠʚʘʶʱʘʷ ʩʠʣʘ, ʚʳʪʝʢʘʶʱʘʷ ʠʟ ʤʦʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʚʩʝʣʝʥʥʦʡ... ʦʢʘʟʳʚʘʝʪʩʷ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ!è 

ʉʣʘʡʬʝʨ, ʕʡʥʰʪʝʡʥ ʠ ʜʝ ʉʠʪʪʝʨ ʚʤʝʩʪʝ ʚʩʝʛʦ ʟʘ ʧʷʪʴ ʣʝʪ ï 

ʩ 1912 ʧʦ 1917 ʛʦʜ - ʠʟʤʝʥʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʩʪʨʦʥʦʤʦʚ ʦ 

ɺʩʝʣʝʥʥʦʡ, ʦʪʢʨʳʚ ʨʘʟʙʝʛʘʥʠʝ ʛʘʣʘʢʪʠʢ, ʩʦʟʜʘʚ ʨʝʣʷʪʠʚʠʩʪʩʢʫʶ 

ʪʝʦʨʠʶ ʪʷʛʦʪʝʥʠʷ ʠ ʧʦʣʫʯʠʚ ʠʟ ʥʝʝ ʧʝʨʚʳʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ. 

ʕʜʜʠʥʛʪʦʥ ʧʠʰʝʪ ʚ ʩʚʦʝʡ ʟʥʘʤʝʥʠʪʦʡ ʢʥʠʛʝ çʊʝʦʨʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠè (1922): çʉʘʤʳʝ ʦʙʰʠʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʨʘʜʠʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʩʧʠʨʘʣʴʥʳʭ ʪʫʤʘʥʥʦʩʪʝʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʧʨʦʬʝʩʩʦʨʦʤ ɺ. ʄ. ʉʣʘʡʬʝʨʦʤ ʥʘ ʃʦʫʵʣʣʦʚʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ. 

ʆʥ ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʠʣ ʚ ʥʘʰʝ ʨʘʩʧʦʨʷʞʝʥʠʝ... ʪʘʙʣʠʮʫ, 

ʩʦʜʝʨʞʘʱʫʶ ʤʥʦʛʦ ʝʱʝ ʥʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ʕʪʘ ʪʘʙʣʠʮʘ 

ʩʦʜʝʨʞʠʪ ʚʝʨʦʷʪʥʦ ʚʩʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʜʦ ʬʝʚʨʘʣʷ 1922 ʛ. 

ɿʜʝʩʴ ʟʘʤʝʯʘʪʝʣʴʥʦ ʦʛʨʦʤʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʫʜʘʣʝʥʠʡ ʥʘʜ 

ʧʨʠʙʣʠʞʝʥʠʷʤʠè.  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʪʘʙʣʠʮʝ 1922 ʛʦʜʘ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʦʨʦʢʘ ʦʜʥʦʡ ʪʫʤʘʥʥʦʩʪʠ, ʠ ʪʦʣʴʢʦ ʧʷʪʴ ʠʟ 

ʥʠʭ ʜʚʠʛʘʣʠʩʴ ʢ ʥʘʤ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʜʦ 300 ʢʤ/ʩʝʢ, ʘ ʦʩʪʘʣʴʥʳʝ 

ʨʘʟʙʝʛʘʣʠʩʴ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʠʤʠ ʠ 

ʜʦʩʪʠʛʘʶʱʠʤʠ 1800 ʢʤ/ʩʝʢ. 

ʕʜʜʠʥʛʪʦʥ, ʦʙʣʘʜʘʷ ʦʛʨʦʤʥʳʤ ʦʧʳʪʦʤ ʘʩʪʨʦʥʦʤʘ, ʩʤʦʛ 

ʦʮʝʥʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʫʜʘʣʝʥʥʦʩʪʴ ʪʫʤʘʥʥʦʩʪʝʡ ʚ ʵʪʦʡ 

ʪʘʙʣʠʮʝ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʝʤʫ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: çé 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʛʨʘʥʠʮ 

ʠʟʫʯʘʝʤʦʡ ʚʩʝʣʝʥʥʦʡ ʚʩʝ ʙʦʣʝʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʥʘʙʣʶʜʘʝʤʳʝ 

ʩʢʦʨʦʩʪʠ; ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʩʧʠʨʘʣʴʥʳʝ ʪʫʤʘʥʥʦʩʪʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʥʘʠʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʝ ʠʟ ʜʦʩʪʫʧʥʳʭ ʥʘʙʣʶʜʝʥʠʶ ʦʙʲʝʢʪʦʚ, 

ʠʤʝʶʪ ʩʢʦʨʦʩʪʠ ʧʦʨʷʜʢʘ 500 ʢʤ ʚ ʩʝʢ, ʪ.ʝ. ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 10 

ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʩʢʦʨʦʩʪʠ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʥʘʰʝʡ ʟʚʝʟʜʥʦʡ 

ʩʠʩʪʝʤʝ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʥʘ ʝʱʝ ʙʦʣʝʝ ʜʘʣʝʢʠʭ ʦʪ ʥʘʩ 

ʨʘʩʩʪʦʷʥʠʷʭ ʩʢʦʨʦʩʪʠ ʙʫʜʫʪ ʝʱʝ ʙʦʣʴʰʝè. ʕʜʜʠʥʛʪʦʥ ʦʪʤʝʯʘʝʪ, 

ʯʪʦ ʯʘʩʪʠʮʘ ʚʦ ʚʩʝʣʝʥʥʦʡ ʜʝ ʉʠʪʪʝʨʘ çʙʫʜʝʪ ʫʜʘʣʷʪʴʩʷ ʩ 

ʫʩʢʦʨʝʥʠʝʤ, ʚʦʟʨʘʩʪʘʶʱʠʤ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ...è.  

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʝ ʉʠʪʪʝʨʘ ʙʳʣʘ 

ʥʝʦʜʥʦʨʦʜʥʦʡ - ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʨʝʤʝʥʠ ʚ ʥʝʡ ʟʘʚʠʩʝʣʘ ʦʪ 

ʧʦʣʦʞʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ, ʪʝʤ ʩʘʤʳʤ ʩʧʝʢʪʨʳ ʜʘʞʝ ʥʝʧʦʜʚʠʞʥʳʭ 

ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚʳʛʣʷʜʝʣʠ çʧʦʢʨʘʩʥʝʚʰʠʤʠè. ʂʘʢ 

ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʪʠʣ ɸʨʪʫʨ ʕʜʜʠʥʛʪʦʥ: çʕʪʦ ʧʦʩʣʝʜʥʝʝ 
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ʩʤʝʱʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʰʠʙʦʯʥʦ ʠʩʪʦʣʢʦʚʘʥʦ ʢʘʢ ʜʚʠʞʝʥʠʝ 

ʫʜʘʣʝʥʠʷ ʦʪ ʥʘʩè. 

 

2.2 ʎʠʢʣʠʯʝʩʢʘʷ ɺʩʝʣʝʥʥʘʷ ʠ ɸʣʝʢʩʘʥʜʨ ʌʨʠʜʤʘʥ (1922) 

   

ʀʜʝʠ ʕʡʥʰʪʝʡʥʘ ʧʨʠʚʝʣʠ ʝʛʦ ʢ 

ʥʦʚʦʤʫ ʢʦʥʪʠʥʝʥʪʫ, ʩʪʦʣʴ ʞʝ 

ʥʝʦʞʠʜʘʥʥʦʤʫ ʜʣʷ ʥʝʛʦ, ʩʢʦʣʴ 

ɸʤʝʨʠʢʘ ʦʢʘʟʘʣʘʩʴ ʜʣʷ ʍʨʠʩʪʦʬʦʨʘ 

ʂʦʣʫʤʙʘ.  

ʀ. ʇʨʠʛʦʞʠʥ 

 

ʊʨʝʪʠʡ ʟʘʢʦʥ ʜʠʥʘʤʠʢʠ ʅʴʶʪʦʥʘ ʛʣʘʩʠʪ: ʜʝʡʩʪʚʠʝ ʨʘʚʥʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ. ʅʦ ʙʘʣʘʥʩ ʩʠʣ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤ ʠʣʠ 

ʥʝʫʩʪʦʡʯʠʚʳʤ. ʅʘʧʨʠʤʝʨ, ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʤʘʣʝʥʴʢʠʡ 

ʰʘʨʠʢ, ʧʦʢʦʷʱʠʡʩʷ ʥʘ ʚʝʨʰʠʥʝ ʙʦʣʴʰʦʛʦ ʰʘʨʘ (ʥʘʧʨʠʤʝʨ, 

ʰʘʨʠʢ ʜʣʷ ʧʠʥʛ-ʧʦʥʛʘ ʥʘ ʛʣʦʙʫʩʝ), ʥʘʭʦʜʷʪʩʷ ʚ ʙʘʣʘʥʩʝ, ʥʦ ʣʶʙʦʝ 

ʥʠʯʪʦʞʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʚʳʚʝʩʪʠ ʩʠʩʪʝʤʫ ʠʟ ʨʘʚʥʦʚʝʩʠʷ ï 

ʠ ʤʘʣʝʥʴʢʠʡ ʰʘʨʠʢ ʩʢʘʪʠʪʩʷ ʚʥʠʟ. ʀ ʥʘʦʙʦʨʦʪ: ʙʘʣʘʥʩ ʩʠʣ, 

ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʥʘ ʰʘʨ, ʣʝʞʘʱʠʡ ʥʘ ʜʥʝ ʢʨʫʛʣʦʡ ʯʘʰʠ, 

ʫʩʪʦʡʯʠʚ: ʚʦʟʤʫʱʝʥʠʝ ʚʳʟʦʚʝʪ ʣʠʰʴ ʢʦʣʝʙʘʥʠʷ ʰʘʨʘ ʚʦʟʣʝ ʪʦʯʢʠ 

ʨʘʚʥʦʚʝʩʠʷ. 

ʉʪʘʮʠʦʥʘʨʥʘʷ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ ʕʡʥʰʪʝʡʥʘ ʦʢʘʟʘʣʘʩʴ 

ʥʝʩʪʘʙʠʣʴʥʦʡ. ɹʘʣʘʥʩ ʩʠʣ ʛʨʘʚʠʪʘʮʠʠ ʠ ʘʥʪʠʛʨʘʚʠʪʘʮʠʠ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʧʦʣʦʞʠʣ ɸ. ʕʡʥʰʪʝʡʥ, ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ ʤʠʨʘ 

ʨʘʚʥʘ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ʩ ʥʝʢʦʪʦʨʳʤ 

ʢʦɻʬʬʠʮʠʝʥʪʦʤ. ʇʣʦʪʥʦʩʪʴ ʪʘʢʦʛʦ ʤʠʨʘ ʦʧʨʝʜʝʣʷʝʪ ʠ ʝʛʦ ʨʘʟʤʝʨ. 

ɽʩʣʠ ʪʘʢʘʷ ɺʩʝʣʝʥʥʘʷ ʯʫʪʴ-ʯʫʪʴ ʩʦʞʤʝʪʩʷ, ʪʦ ʝʝ ʧʣʦʪʥʦʩʪʴ 

ʚʳʨʘʩʪʝʪ, ʢʘʢ ʠ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ. ʊʘʢ ʢʘʢ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʩʪʦʷʥʥʘʷ ʥʝ ʤʝʥʷʝʪʩʷ, ʪʦ ʘʥʪʠʛʨʘʚʠʪʘʮʠʷ ʥʝ ʩʤʦʞʝʪ 

ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʧʨʠʪʷʞʝʥʠʝ ʠ ʫʜʝʨʞʘʪʴ ɺʩʝʣʝʥʥʫʶ ʦʪ ʢʦʣʣʘʧʩʘ. 

ʀ ʥʘʦʙʦʨʦʪ: ʝʩʣʠ ʫʚʝʣʠʯʠʪʴ ʯʫʪʴ-ʯʫʪʴ ʨʘʟʤʝʨ ɺʩʝʣʝʥʥʦʡ, ʪʦ 

ʧʣʦʪʥʦʩʪʴ ʝʝ ʫʧʘʜʝʪ, ʠ ʘʥʪʠʛʨʘʚʠʪʘʮʠʷ ʦʢʘʞʝʪʩʷ ʩʠʣʴʥʝʝ 

ʧʨʠʪʷʞʝʥʠʷ ï ʠ ɺʩʝʣʝʥʥʘʷ ʜʦʣʞʥʘ ʙʫʜʝʪ ʨʘʩʰʠʨʷʪʴʩʷ 

ʙʝʩʢʦʥʝʯʥʦ. 

ɺ 1922 ʛʦʜʫ ʨʦʩʩʠʡʩʢʠʡ ʫʯʝʥʳʡ ɸʣʝʢʩʘʥʜʨ ʌʨʠʜʤʘʥ 

(1888-1925) ʚ ʩʪʘʪʴʝ çʆ ʢʨʠʚʠʟʥʝ ʧʨʦʩʪʨʘʥʩʪʚʘè ʧʦʢʘʟʘʣ, ʯʪʦ 

ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʦʧʠʩʳʚʘʶʪ ʮʝʣʫʶ ʩʝʨʠʶ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ 

ʤʦʜʝʣʝʡ ɺʩʝʣʝʥʥʦʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ 
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ʧʦʩʪʦʷʥʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ - ʠ ʨʘʚʥʦʡ ʥʫʣʶ. ʌʨʠʜʤʘʥ ʟʘʧʠʩʘʣ 

ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʤʝʪʨʠʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ 

ɺʩʝʣʝʥʥʦʡ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ II) ʠ ʧʦʣʫʯʠʣ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʟʤʝʨʘ 

ɺʩʝʣʝʥʥʦʡ, ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʥʘʟʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ ʌʨʠʜʤʘʥʘ. 

ʆʥʠ ʫʯʠʪʳʚʘʣʠ, ʢʘʢ ʛʨʘʚʠʪʠʨʫʶʱʫʶ ʤʘʪʝʨʠʶ, ʪʘʢ ʠ 

ʘʥʪʠʛʨʘʚʠʪʠʨʫʶʱʠʡ ȿ-ʯʣʝʥ, ʠ ʩʦʜʝʨʞʘʣʠ ʨʝʰʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʠ 

ʜʝ ʉʠʪʪʝʨʘ, ʢʘʢ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ. ʋʨʘʚʥʝʥʠʷ ʌʨʠʜʤʘʥʘ ʧʨʠ 

ʨʘʟʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʠʩʳʚʘʣʠ ʨʘʟʣʠʯʥʳʝ 

ʚʩʝʣʝʥʥʳʝ: ʨʘʩʰʠʨʷʶʱʫʶʩʷ, ʩʞʠʤʘʶʱʫʶʩʷ ʠʣʠ ʮʠʢʣʠʯʝʩʢʫʶ, 

ʙʝʟ ʜʝʪʘʣʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ 

ʜʠʥʘʤʠʢʦʡ ʪʘʢʠʭ ʤʦʜʝʣʝʡ. ʌʨʠʜʤʘʥ ʜʘʞʝ ʦʮʝʥʠʣ ʧʝʨʠʦʜ 

ʢʦʣʝʙʘʥʠʷ ʧʫʣʴʩʠʨʫʶʱʝʡ ʚʩʝʣʝʥʥʦʡ ʩ ʤʘʩʩʦʡ ὓ: çʇʦʣʘʛʘʷ =0 ʠ 

ʩʯʠʪʘʷ  ὓ ʨʘʚʥʦʡ ʤʘʩʩʝ 5*10
21

 ʥʘʰʠʭ ʉʦʣʥʮ, ʙʫʜʝʤ ʜʣʷ ʧʝʨʠʦʜʘ 

ʤʠʨʘ ʠʤʝʪʴ ʚʝʣʠʯʠʥʫ ʧʦʨʷʜʢʘ 10 ʤʠʣʣʠʘʨʜʦʚ ʣʝʪè. 

ʈʝʘʢʮʠʷ ɸ. ʕʡʥʰʪʝʡʥʘ ʥʘ ʨʘʙʦʪʫ ɸ. ʌʨʠʜʤʘʥʘ ʙʳʣʘ 

ʩʥʘʯʘʣʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ: çʈʝʟʫʣʴʪʘʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʤʠʨʘ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʫʧʦʤʷʥʫʪʦʡ ʨʘʙʦʪʝ..., 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʤʥʝ ʧʦʜʦʟʨʠʪʝʣʴʥʳʤʠè (çɿʘʤʝʯʘʥʠʷ ʢ ʨʘʙʦʪʝ ɸ. 

ʌʨʠʜʤʘʥʘ çʆ ʢʨʠʚʠʟʥʝ ʧʨʦʩʪʨʘʥʩʪʚʘè, 1922). ʇʦʩʣʝ ʧʠʩʴʤʘ 

ʌʨʠʜʤʘʥʘ, ʧʝʨʝʜʘʥʥʦʛʦ ʕʡʥʰʪʝʡʥʫ ʨʦʩʩʠʡʩʢʠʤ ʫʯʝʥʳʤ ʖʨʠʝʤ 

ʂʨʫʪʢʦʚʳʤ, ʕʡʥʰʪʝʡʥ ʧʨʠʟʥʘʣ ʩʚʦʶ ʥʝʧʨʘʚʦʪʫ: ç...ʤʦʷ 

ʢʨʠʪʠʢʘ... ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʦʰʠʙʢʝ ʚ ʚʳʯʠʩʣʝʥʠʷʭ. ʗ ʩʯʠʪʘʶ 

ʨʝʟʫʣʴʪʘʪʳ ʌʨʠʜʤʘʥʘ ʧʨʘʚʠʣʴʥʳʤʠ ʠ ʧʨʦʣʠʚʘʶʱʠʤʠ ʥʦʚʳʡ 

ʩʚʝʪ. ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʧʦʣʷ ʜʦʧʫʩʢʘʶʪ ʥʘʨʷʜʫ ʩʦ 

ʩʪʘʪʠʯʝʩʢʠʤʠ ʪʘʢʞʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ (ʪ.ʝ. ʧʝʨʝʤʝʥʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʝʤʝʥʠ) ʨʝʰʝʥʠʷ ʜʣʷ ʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʘè 

(çʂ ʨʘʙʦʪʝ ɸ. ʌʨʠʜʤʘʥʘ çʆ ʢʨʠʚʠʟʥʝ ʧʨʦʩʪʨʘʥʩʪʚʘè, 1923).  

ɺʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʢʦʩʤʦʣʦʛʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʫʨʘʚʥʝʥʠʷʭ 

ʌʨʠʜʤʘʥʘ. ʇʦʣʫʯʝʥʥʫʶ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʥʘʟʳʚʘʶʪ 

ɺʩʝʣʝʥʥʦʡ ʌʨʠʜʤʘʥʘ, ʘ ʥʝʩʪʘʮʠʦʥʘʨʥʫʶ ʤʝʪʨʠʢʫ - ʤʝʪʨʠʢʦʡ 

ʌʨʠʜʤʘʥʘ-ʃʝʤʝʪʨʘ-ʈʦʙʝʨʪʩʦʥʘ-ʋʦʣʢʝʨʘ.  

ʎʠʢʣʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɸ. 

ʌʨʠʜʤʘʥʦʤ ʥʘ ʦʩʥʦʚʝ ʆʊʆ, ʢʨʘʩʠʚʘ ʠ ʥʘʧʦʤʠʥʘʝʪ çʬʝʥʠʢʩʘè 

ʢʘʥʪʠʘʥʩʢʦʡ ʚʩʝʣʝʥʥʦʡ. ʆʪʤʝʪʠʤ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʌʨʠʜʤʘʥʘ ʙʳʣʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʠʟʦʪʨʦʧʠʠ (ʦʜʠʥʘʢʦʚʦʩʪʠ ʩʚʦʡʩʪʚ ʚ 

ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ) ʠ ʦʜʥʦʨʦʜʥʦʩʪʠ (ʦʜʠʥʘʢʦʚʦʩʪʠ ʩʚʦʡʩʪʚ ʚ 

ʨʘʟʥʳʭ ʪʦʯʢʘʭ) ʥʘʰʝʛʦ ʤʠʨʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ ʙʦʣʴʰʠʭ 

ʤʘʩʰʪʘʙʘʭ. ʕʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʩʘʤʦʝ ʧʨʦʩʪʦʝ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ; ʦʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʠ ʥʫʞʜʘʝʪʩʷ ʚ 
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ʦʙʦʩʥʦʚʘʥʠʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ. ɺʠʜʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ 

ʢʦʩʤʦʣʦʛʠʠ ʈʠʯʘʨʜ ʊʦʣʤʝʥ ʫʪʚʝʨʞʜʘʣ: çɻʠʧʦʪʝʟʘ ʠʟʦʪʨʦʧʠʠ 

ʦʪʥʶʜʴ ʥʝ ʷʚʣʷʝʪʩʷ ʪʘʢʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʧʨʠʨʦʜʳ, 

ʢʘʢ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠé ɺʦʟʤʦʞʥʦ ʜʘʞʝ, ʯʪʦ ʝʝ ʧʨʠʜʝʪʩʷ 

ʠʟʤʝʥʠʪʴ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʙʦʣʝʝ ʤʦʱʥʳʝ ʪʝʣʝʩʢʦʧʳ 

ʦʙʥʘʨʫʞʘʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ ʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʨʘʟʥʳʭ 

ʯʘʩʪʷʭ ɺʩʝʣʝʥʥʦʡè (çʆʪʥʦʩʠʪʝʣʴʥʦʩʪʴ, ʪʝʨʤʦʜʠʥʘʤʠʢʘ ʠ 

ʢʦʩʤʦʣʦʛʠʷè, 1934). ʕʪʦ ʦʙʳʯʥʘʷ ʥʘʫʯʥʘʷ ʧʨʘʢʪʠʢʘ: 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʜʦ 

ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥʠ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʥʘʙʣʶʜʝʥʠʷʤʠ, ʠ ʧʝʨʝʭʦʜʠʪʴ 

ʢ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʤʦʜʝʣʷʤ - ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʙʦʛʘʪʳʤ ʥʘ 

ʧʨʠʣʦʞʝʥʠʷ - ʣʠʰʴ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʬʘʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʵʪʦʛʦ. 

ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦʙ ʠʟʦʪʨʦʧʠʠ ʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ɺʩʝʣʝʥʥʦʡ 

ʚʳʜʝʨʞʠʚʘʣʦ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʪʝʩʪʳ ʚ ʪʝʯʝʥʠʝ 100 ʣʝʪ, ʥʦ 

ʜʘʥʥʳʝ ʥʘʯʘʣʘ XXI  ʚʝʢʘ ʧʦʪʨʝʙʦʚʘʣʠ ʦʪʢʘʟʘ ʦʪ ʵʪʦʡ ʛʠʧʦʪʝʟʳ. 

 

2.3 ɿʘʢʦʥ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ɾʦʨʞʘ ʃʝʤʝʪʨʘ ʠ ʕʜʚʠʥʘ 

ʍʘʙʙʣʘ (1927-1929) 

 

ʇʦ ʧʦʜʩʯʝʪʘʤ ʍʘʙʙʣʘ, ʚʥʫʪʨʠ 

ʦʙʣʘʩʪʠ ʨʘʜʠʫʩʦʤ 3*10
8
 ʩʚʝʪʦʚʳʭ 

ʣʝʪ ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʣʦ 10
8
 

ʪʫʤʘʥʥʦʩʪʝʡ!  

ʈ. ʊʦʣʤʝʥ (1934) 

 

ɺ. ʉʣʘʡʬʝʨ ʦʧʨʝʜʝʣʠʣ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʛʘʣʘʢʪʠʢ, ʥʦ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʵʪʠʭ ʛʘʣʘʢʪʠʢ ʙʳʣʠ ʥʝʠʟʚʝʩʪʥʳ. ɺ 1927 ʛʦʜʫ ʘʙʙʘʪ 

ɾʦʨʞ ʃʝʤʝʪʨ (1894-1966), ʫʯʝʥʠʢ ɸ. ʉ. ʕʜʜʠʥʛʪʦʥʘ, ʧʨʝʜʣʦʞʠʣ 

ʫʨʘʚʥʝʥʠʝ, ʩʚʷʟʳʚʘʶʱʝʝ ʩʢʦʨʦʩʪʴ ʫʙʝʛʘʥʠʷ ʛʘʣʘʢʪʠʢ ʩ 

ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʥʠʭ, ʥʦ ʫ ʥʝʛʦ ʥʝ ʙʳʣʦ ʚʝʩʦʤʳʭ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ 

ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʵʪʦʛʦ ʟʘʢʦʥʘ.  

ɺ ʢʦʥʮʝ ʚʦʩʝʤʥʘʜʮʘʪʦʛʦ ʚʝʢʘ ɼʞʦʥ ɻʫʜʨʘʡʢ (1764-1786), 

ʜʚʘʜʮʘʪʠʣʝʪʥʠʡ ʣʶʙʠʪʝʣʴ ʘʩʪʨʦʥʦʤʠʠ, ʦʪʢʨʳʣ ʧʝʨʝʤʝʥʥʦʩʪʴ 

ʟʚʝʟʜʳ ɼʝʣʴʪʘ ʎʝʬʝʷ, ʷʨʢʦʩʪʴ ʢʦʪʦʨʦʡ ʢʦʣʝʙʘʣʘʩʴ ʩ ʧʝʨʠʦʜʦʤ ʚ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. ʇʨʠʯʠʥʦʡ ʧʫʣʴʩʘʮʠʡ ʪʘʢʠʭ ʷʨʢʠʭ ʧʝʨʝʤʝʥʥʳʭ 

ʟʚʝʟʜ, ʢʦʪʦʨʳʝ ʥʘʟʚʘʣʠ ʮʝʬʝʠʜʘʤʠ, ʷʚʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ 

ʩʚʝʪʦʚʦʡ ʵʥʝʨʛʠʠ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʚʝʟʜʳ. ʄʦʱʥʦʝ ʩʚʝʪʦʚʦʝ 

ʠʟʣʫʯʝʥʠʝ ʨʘʩʰʠʨʷʝʪ ʟʚʝʟʜʫ ʠ ʧʨʦʨʳʚʘʝʪʩʷ ʥʘʨʫʞʫ: ʥʘʙʣʶʜʘʪʝʣʴ 



35 
 

ʥʘ ɿʝʤʣʝ ʚʠʜʠʪ ʷʨʢʫʶ ʚʩʧʳʰʢʫ. ʇʦʪʦʤ ʚʥʝʰʥʠʝ ʩʣʦʠ ʟʚʝʟʜʳ 

ʦʩʪʳʚʘʶʪ, ʩʞʠʤʘʶʪʩʷ, ʩʪʘʥʦʚʷʪʩʷ ʥʝʧʨʦʟʨʘʯʥʳʤʠ, ʩʥʦʚʘ 

ʥʘʯʠʥʘʶʪ ʧʝʨʝʭʚʘʪʳʚʘʪʴ ʩʚʝʪ, ʠʜʫʱʠʡ ʠʟ ʮʝʥʪʨʘ ʩʚʝʪʠʣʘ, ʠ 

ʷʨʢʦʩʪʴ ʟʚʝʟʜʳ ʧʘʜʘʝʪ. ɻʝʥʨʠʝʪʪʘ ʃʠʚʠʪʪ (1868-1921), 

ʢʨʦʧʦʪʣʠʚʦ ʠʩʩʣʝʜʫʷ ʬʦʪʦʧʣʘʩʪʠʥʢʠ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʄʘʣʦʛʦ 

ʄʘʛʝʣʣʘʥʦʚʘ ʆʙʣʘʢʘ (ʩʧʫʪʥʠʢʘ ʄʣʝʯʥʦʛʦ ʇʫʪʠ), ʩʦʚʝʨʰʠʣʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʦʪʢʨʳʪʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʷʪʴ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʜʨʫʛʠʭ ʛʘʣʘʢʪʠʢ. ʃʠʚʠʪʪ ʦʙʥʘʨʫʞʠʣʘ ʠ ʠʟʫʯʠʣʘ 

ʜʚʝ ʩ ʧʦʣʦʚʠʥʦʡ ʪʳʩʷʯʠ ʮʝʬʝʠʜ - ʠ ʟʘʤʝʪʠʣʘ, ʯʪʦ ʷʨʢʦʩʪʴ ʮʝʬʝʠʜ 

ʨʘʩʪʝʪ ʩ ʧʝʨʠʦʜʦʤ ʠʭ ʧʫʣʴʩʘʮʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʨʠʚ ʧʝʨʠʦʜ 

ʮʝʬʝʠʜʳ, ʤʦʞʥʦ ʥʘʡʪʠ ʝʝ ʠʩʪʠʥʥʫʶ ʷʨʢʦʩʪʴ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʝʝ. 

ʎʝʬʝʠʜʳ ʩʪʘʣʠ ʥʘʩʪʦʷʱʠʤʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤʠ ʤʘʷʢʘʤʠ. 

ʆʙʥʘʨʫʞʠʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʮʝʬʝʠʜʳ ʚ ʜʨʫʛʠʭ ʛʘʣʘʢʪʠʢʘʭ 

ʙʳʣʦ ʥʝʧʨʦʩʪʦ. ʃʠʰʴ ʚ 20-ʭ ʛʦʜʘʭ ʕʜʚʠʥ ʍʘʙʙʣ ʥʘ ʢʨʫʧʥʝʡʰʝʤ ʚ 

ʪʝ ʛʦʜʳ 100ïʜʶʡʤʦʚʦʤ ʪʝʣʝʩʢʦʧʝ ʄʘʫʥʪ-ɺʠʣʴʩʦʥʘ ʥʘʰʝʣ 

ʮʝʬʝʠʜʳ ʚ ʊʫʤʘʥʥʦʩʪʠ ɸʥʜʨʦʤʝʜʳ ʠ ʦʮʝʥʠʣ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʝʝ ʚ 

900 ʪʳʩʷʯ (ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʜʘʥʥʳʤ ð 2 ʤʠʣʣʠʦʥʘ) ʩʚʝʪʦʚʳʭ 

ʣʝʪ. ʍʘʙʙʣ ʩʫʤʝʣ ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʪʴ ʨʷʜ ʮʝʬʝʠʜ ʚ ʜʨʫʛʠʭ 

ʛʘʣʘʢʪʠʢʘʭ ʠ ʠʟʤʝʨʠʪ ɹ ʯʘʩʪʦʪʫ ʠʭ ʧʫʣʴʩʘʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʦʧʨʝʜʝʣʠʪ ɹ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʵʪʠʭ ʟʚʝʟʜ. ʍʘʙʙʣ ʟʥʘʣ ʦ ʨʘʙʦʪʝ 

ʃʝʤʝʪʨʘ: ʚ 1928 ʛʦʜʫ ʦʥʠ ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ III  ɻʝʥʝʨʘʣʴʥʦʡ 

ʘʩʩʘʤʙʣʝʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ʄɸʉ) ʚ 

ʃʝʡʜʝʥʝ ʠ ʦʙʩʫʞʜʘʣʠ ʚʦʟʤʦʞʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʩʢʦʨʦʩʪʷʤʠ 

ʛʘʣʘʢʪʠʢ ʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʜʦ ʥʠʭ. ɺ 1929 ʛʦʜʫ ʍʘʙʙʣ ʦʧʫʙʣʠʢʦʚʘʣ 

ʩʪʘʪʴʶ, ʛʜʝ ʩʨʘʚʥʠʚʘʣ ʩʢʦʨʦʩʪʠ ʨʘʟʙʝʛʘʥʠʷ ʛʘʣʘʢʪʠʢ, ʥʘʡʜʝʥʥʳʝ 

ʉʣʘʡʬʝʨʦʤ ʠ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʩ ʨʘʩʩʪʦʷʥʠʷʤʠ ʜʦ 

ʮʝʬʝʠʜ ʚ ʵʪʠʭ ʛʘʣʘʢʪʠʢʘʭ ʠ ʜʦʢʘʟʳʚʘʣ, ʯʪʦ ʤʝʞʜʫ ʥʠʤʠ 

ʩʫʱʝʩʪʚʫʝʪ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ: ʯʝʤ ʜʘʣʴʰʝ ʦʪ ʥʘʩ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʛʘʣʘʢʪʠʢʘ, ʪʝʤ ʙʳʩʪʨʝʝ ʦʥʘ ʦʪ ʥʘʩ ʫʙʝʛʘʝʪ. ʈʘʙʦʪʘ 

ʍʘʙʙʣʘ ʩʪʘʣʘ ʚʝʭʦʡ ʚ ʧʦʥʠʤʘʥʠʠ ɺʩʝʣʝʥʥʦʡ ï ʙʦʣʴʰʝ 

ʠʛʥʦʨʠʨʦʚʘʪʴ ʬʘʢʪ ʨʘʩʰʠʨʝʥʠʷ ʧʦʧʫʣʷʮʠʠ ʛʘʣʘʢʪʠʢ ʙʳʣʦ ʥʝʣʴʟʷ. 

ɼʘʞʝ ʩʘʤʳʝ ʟʘʚʟʷʪʳʝ ʢʦʥʩʝʨʚʘʪʦʨʳ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʧʨʠʟʥʘʪʴ, 

ʯʪʦ ʤʳ ʞʠʚʝʤ ʚ ʦʯʝʥʴ ʩʪʨʘʥʥʦʡ ʠ ʥʝʩʧʦʢʦʡʥʦʡ ɺʩʝʣʝʥʥʦʡ. 

ʀʩʪʦʨʠʷ ʩʢʣʦʥʥʘ ʢ ʫʧʨʦʱʝʥʠʶ ð ʚʦ ʤʥʦʛʠʭ ʧʦʧʫʣʷʨʥʳʭ 

ʢʥʠʛʘʭ ʠ ʜʘʞʝ ʚ ʫʯʝʙʥʠʢʘʭ ʘʩʪʨʦʥʦʤʠʠ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʦ ʪʦʤ, 

ʯʪʦ ʨʘʟʙʝʛʘʥʠʝ ʛʘʣʘʢʪʠʢ ʦʪʢʨʳʪʦ ʕ. ʍʘʙʙʣʦʤ. ʕʪʦ ʥʝʚʝʨʥʦʝ 

ʫʪʚʝʨʞʜʝʥʠʝ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʬʘʢʪ ʨʘʟʙʝʛʘʥʠʷ ʛʘʣʘʢʪʠʢ 

ʦʪʢʨʳʪ ʠ ʠʩʩʣʝʜʦʚʘʥ ɺ. ʄ. ʉʣʘʡʬʝʨʦʤ. ɻʠʧʦʪʝʟʘ, ʯʪʦ ʩʢʦʨʦʩʪʴ 

ʨʘʟʙʝʛʘʥʠʷ ʛʘʣʘʢʪʠʢ ʨʘʩʪʝʪ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʥʠʭ, ʙʳʣʘ 
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ʚʳʜʚʠʥʫʪʘ ɾ. ʃʝʤʝʪʨʦʤ. ɸ ʕ. ʍʘʙʙʣ ʜʦʢʘʟʘʣ ʵʪʫ ʛʠʧʦʪʝʟʫ 

ʩʚʦʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʥʘ ʢʨʫʧʥʝʡʰʝʤ ʪʝʣʝʩʢʦʧʝ. ɼʦʣʛʦʝ ʚʨʝʤʷ 

ʚʢʣʘʜ ʃʝʤʝʪʨʘ ʚ ʟʘʢʦʥ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʙʳʣ ʥʝʜʦʦʮʝʥʝʥ. 

ʊʦʣʴʢʦ ʚ 2018 ʛʦʜʫ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʩʦʶʟ 

ʠʩʧʨʘʚʠʣ ʵʪʫ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʴ: ʚ ʭʦʜʝ XXX  ɻʝʥʝʨʘʣʴʥʦʡ 

ʘʩʩʘʤʙʣʝʠ ʄɸʉ ʚ ɺʝʥʝ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʵʣʝʢʪʨʦʥʥʦʝ 

ʛʦʣʦʩʦʚʘʥʠʝ ʩʨʝʜʠ 14 ʪʳʩʷʯ ʯʣʝʥʦʚ ʄɸʉ, ʠ 78% 

ʧʨʦʛʦʣʦʩʦʚʘʚʰʠʭ ʚʳʩʢʘʟʘʣʠʩʴ ʟʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. ʉʝʡʯʘʩ ʵʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʦʣʫʯʠʣʘ ʦʬʠʮʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ çʟʘʢʦʥ ʍʘʙʙʣʘ-ʃʝʤʝʪʨʘè. 

ɹʫʜʫʯʠ ʯʣʝʥʦʤ ʄɸʉ ʩ 1997 ʛ., ̫  ʪʦʞʝ ʧʨʦʛʦʣʦʩʦʚʘʣ ʚ 2018 

ʛ. ʟʘ ʧʨʠʟʥʘʥʠʝ ʨʦʣʠ ʃʝʤʝʪʨʘ ʚ ʦʪʢʨʳʪʠʠ ʵʪʦʛʦ ʟʘʢʦʥʘ. ʅʦ ʥʝʣʴʟʷ 

ʟʘʙʳʚʘʪʴ ʠ ʢʣʶʯʝʚʦʡ ʚʢʣʘʜ ɺʝʩʪʦ ʉʣʘʡʬʝʨʘ, ʯʴʠ ʧʠʦʥʝʨʩʢʠʝ 

ʨʘʙʦʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʢʦʨʦʩʪʝʡ ʨʘʟʙʝʛʘʶʱʠʭʩʷ ʛʘʣʘʢʪʠʢ 

ʦʪʢʨʳʣʠ ʥʦʚʫʶ ʵʧʦʭʫ ʚ ʘʩʪʨʦʥʦʤʠʠ ʠ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʟʘʢʦʥʘ 

ʍʘʙʙʣʘ-ʃʝʤʝʪʨʘ.  

 

2.4  ʈʠʯʘʨʜ ʊʦʣʤʝʥ ʠ ʵʥʪʨʦʧʠʠ ʮʠʢʣʠʯʝʩʢʦʡ ɺʩʝʣʝʥʥʦʡ 

(1934) 

 

ʊʝʦʨʝʤʘ 13. ʊʦ ʢʦʣʠʯʝʩʪʚʦ ʜʚʠʞʝʥʠʷ ʠ 

ʧʦʢʦʷ, ʢʦʪʦʨʦʝ ɹʦʛ ʦʜʥʘʞʜʳ ʩʦʦʙʱʠʣ 

ʤʘʪʝʨʠʠ, ʠ ʪʝʧʝʨʴ ʝʱʝ ʩʦʭʨʘʥʷʝʪʩʷ ʝʛʦ 

ʩʦʜʝʡʩʪʚʠʝʤ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʊʘʢ ʢʘʢ ɹʦʛ ʝʩʪʴ ʧʨʠʯʠʥʘ 

ʜʚʠʞʝʥʠʷ ʠ ʧʦʢʦʷé, ʪʦ ʦʥ ʩʦʭʨʘʥʷʝʪ ʠʭ 

ʪʦʡ ʞʝ ʩʠʣʦʡ, ʢʦʪʦʨʦʡ ʦʥ ʠʭ ʩʦʪʚʦʨʠʣé, 

ʘ ʠʤʝʥʥʦ ʚ ʪʦʤ ʞʝ ʢʦʣʠʯʝʩʪʚʝ, ʚ ʢʦʪʦʨʦʤ 

ʦʥ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʦʪʚʦʨʠʣ..., ʯʪʦ ʠ 

ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. 

ɹ. ʉʧʠʥʦʟʘ, çʆʩʥʦʚʳ ʬʠʣʦʩʦʬʠʠ ɼʝʢʘʨʪʘ, 

ʜʦʢʘʟʘʥʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤè 

(1663)  

 

ɺ 1931 ʛʦʜʫ ɾ. ʃʝʤʝʪʨ ʦʧʫʙʣʠʢʦʚʘʣ ʚ ʞʫʨʥʘʣʝ Nature 

ʢʦʨʦʪʢʫʶ ʟʘʤʝʪʢʫ ʩ ʛʠʧʦʪʝʟʦʡ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʨʘʩʰʠʨʝʥʠʷ 

ɺʩʝʣʝʥʥʦʡ ʤʦʞʝʪ ʙʳʪʴ ʷʜʝʨʥʳʡ ʚʟʨʳʚ. ʆʥ ʧʨʝʜʧʦʣʦʞʠʣ 

çʚʦʟʥʠʢʥʦʚʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʠʟ ʦʜʥʦʛʦ-ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʘʪʦʤʘ, ʯʝʡ 

ʘʪʦʤʥʳʡ ʚʝʩ ʙʳʣ ʙʳ ʨʘʚʝʥ ʧʦʣʥʦʡ ʤʘʩʩʝ ɺʩʝʣʝʥʥʦʡ. ʊʘʢʦʡ 
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ʢʨʘʡʥʝ ʥʝʩʪʘʙʠʣʴʥʳʡ ʘʪʦʤ ʥʘʯʘʣ ʙʳ ʜʝʣʠʪʴʩʷ ʥʘ ʚʩʝ ʤʝʥʴʰʠʝ 

ʘʪʦʤʳ ʚ ʭʦʜʝ ʥʝʢʦʝʛʦ ʩʚʝʨʭʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘè. 

ʕʪʘ ʵʣʝʛʘʥʪʥʘʷ ʪʝʦʨʠʷ çʧʨʦʪʦʘʪʦʤʘè (ʃʝʤʝʪʨ ʥʘʟʳʚʘʣ ʝʝ 

çʪʝʦʨʠʝʡ ʬʝʡʝʨʚʝʨʢʘè) ʦʪʚʝʯʘʣʘ ʪʦʛʜʘʰʥʝʤʫ ʫʨʦʚʥʶ ʬʠʟʠʢʠ ʠ 

ʥʝʜʘʚʥʝʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʜʝʣʠʤʦʩʪʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʅʦ ʪʘʢʦʡ çʷʜʝʨʥʳʡ ʩʮʝʥʘʨʠʡè ʵʚʦʣʶʮʠʠ ɺʩʝʣʝʥʥʦʡ ʜʦʣʞʝʥ ʙʳʣ 

ʧʨʠʚʦʜʠʪʴ ʢ ʦʙʠʣʠʶ ʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʩʘʤʳʤ 

çʧʨʦʯʥʳʤè ʭʠʤʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ, ʩ ʥʘʠʙʦʣʴʰʠʤ ʫʨʦʚʥʝʤ 

ʷʜʝʨʥʳʭ ʩʢʨʝʧʣʷʶʱʠʭ ʩʠʣ, ʷʚʣʷʝʪʩʷ ʞʝʣʝʟʦ. ʇʨʦʮʝʩʩ ʨʘʟʚʘʣʘ 

ʦʛʨʦʤʥʳʭ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʘʪʦʤʥʳʭ ʷʜʝʨ ʠʩʩʣʝʜʦʚʘʣʠ ʪʘʢʠʝ 

ʠʟʚʝʩʪʥʳʝ ʬʠʟʠʢʠ-ʷʜʝʨʱʠʢʠ ʢʘʢ ʄʘʨʠʷ ɻʝʧʧʝʨʪ-ʄʝʡʝʨ (1906-

1972), ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ, ʠ ʕʜʚʘʨʜ ʊʝʣʣʝʨ (1908-

2003), ʢʦʪʦʨʦʛʦ ʥʘʟʳʚʘʶʪ çʦʪʮʦʤ ʚʦʜʦʨʦʜʥʦʡ ʙʦʤʙʳè. ʆʥʠ ʦʙʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʝʤʝʪʨʦʚʩʢʦʛʦ ʷʜʝʨʥʦʛʦ ʚʟʨʳʚʘ 

ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʦ ɺʩʝʣʝʥʥʦʡ ʜʦʣʞʥʳ 

ʙʳʣʠ ʙʳʪʴ ʪʷʞʝʣʳʝ ʵʣʝʤʝʥʪʳ ʦʪ ʞʝʣʝʟʘ ʜʦ ʫʨʘʥʘ. ɺ ʨʝʘʣʴʥʦʩʪʠ 

ʞʝʣʝʟʦ ʠ ʝʛʦ ʩʦʩʝʜʠ ʧʦ ʪʘʙʣʠʮʝ ʄʝʥʜʝʣʝʝʚʘ ʷʚʣʷʶʪʩʷ ʣʠʰʴ 

ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʴʶ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ɺʩʝʣʝʥʥʦʡ, ʛʜʝ 

ʮʘʨʠʪ ʚʦʜʦʨʦʜ ʠ ʛʝʣʠʡ, ʧʦʵʪʦʤʫ ʠʜʝʷ çʧʨʦʪʦʘʪʦʤʘè ʃʝʤʝʪʨʘ ʥʝ 

ʧʦʜʪʚʝʨʜʠʣʘʩʴ ʥʘʙʣʶʜʝʥʠʷʤʠ. 

ʕʡʥʰʪʝʡʥ ʩʯʠʪʘʣ ʚʦʧʨʦʩ ʦ ʥʘʯʘʣʝ ɺʩʝʣʝʥʥʦʡ ʥʝ ʦʯʝʥʴ 

ʩʝʨʴʝʟʥʳʤ, ʚʝʜʴ ʦʥ ʙʳʣ ʩʢʣʦʥʝʥ ʩʯʠʪʘʪʴ ɺʩʝʣʝʥʥʫʶ 

ʩʪʘʮʠʦʥʘʨʥʦʡ. ʃʝʤʝʪʨ ʨʘʩʩʢʘʟʘʣ ʀʣʴʝ ʇʨʠʛʦʞʠʥʫ (1917-2003) 

ʩʣʝʜʫʶʱʫʶ ʠʩʪʦʨʠʶ. ʂʦʛʜʘ ʃʝʤʝʪʨ ʟʘʛʦʚʦʨʠʣ ʩ ʕʡʥʰʪʝʡʥʦʤ ʦ 

ʥʘʯʘʣʝ ɺʩʝʣʝʥʥʦʡ, ʘʚʪʦʨʘ ʆʊʆ ʵʪʦ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʣʦ: çʕʪʦ 

ʩʣʠʰʢʦʤ ʧʦʭʦʞʝ ʥʘ ʘʢʪ ʪʚʦʨʝʥʠʷ, - ʩʢʘʟʘʣ ʦʥ ʃʝʤʝʪʨʫ, - ʩʨʘʟʫ 

ʚʠʜʥʦ, ʯʪʦ ɺʳ ʩʚʷʱʝʥʥʠʢ!è (ʀ. ʇʨʠʛʦʞʠʥ çʕʡʥʰʪʝʡʥ, ʪʨʠʫʤʬʳ 

ʠ ʢʦʣʣʠʟʠʠè). 

ʀʩʢʘʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʤ 

ʨʘʩʰʠʨʝʥʠʝʤ ɺʩʝʣʝʥʥʦʡ ʠ ʢʦʥʢʨʝʪʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʯʠʥʦʡ 

ʵʪʦʛʦ ʨʘʟʜʫʚʘʥʠʷ ʨʝʰʠʣʠʩʴ ʨʝʜʢʠʝ ʫʯʝʥʳʝ. ʇʨʠʛʦʞʠʥ ʛʦʚʦʨʠʪ ʦ 

ʟʘʢʦʥʝ ʍʘʙʙʣʘ: çʉʚʷʟʴ ʤʝʞʜʫ ʵʪʠʤ ʟʘʢʦʥʦʤ ʠ çʚʟʨʳʚʘʶʱʝʡʩʷè 

ʚʩʝʣʝʥʥʦʡ ʌʨʠʜʤʘʥʘ ʠ ʃʝʤʝʪʨʘ ʙʳʣʘ ʦʯʝʚʠʜʥʘ. ʆʜʥʘʢʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʟʠʢʦʚ ʜʦʣʛʦʝ ʚʨʝʤʷ ʙʝʟʤʦʣʚʩʪʚʦʚʘʣʠ ʧʝʨʝʜ ʵʪʠʤ 

ʦʧʠʩʘʥʠʝʤ ʚʩʝʣʝʥʥʦʡ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠè. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʰʝʣʩʷ ʫʯʝʥʳʡ, ʢʦʪʦʨʳʡ ʨʝʰʠʣ ʠʟʫʯʠʪʴ 

ʨʘʩʰʠʨʷʶʱʫʶʩʷ ʠ ʧʫʣʴʩʠʨʫʶʱʫʶ ɺʩʝʣʝʥʥʫʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ ï ʩʣʦʚʥʦ ɺʩʝʣʝʥʥʘʷ ʙʳʣʘ ʦʛʨʦʤʥʦʡ ʧʘʨʦʚʦʡ 

ʤʘʰʠʥʦʡ. ʈʠʯʘʨʜ ʊʦʣʤʝʥ, ʧʨʦʬʝʩʩʦʨ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʥʘʧʠʩʘʣ ʚ 1934 ʛʦʜʫ ʚʳʜʘʶʱʫʶʩʷ 

ʤʦʥʦʛʨʘʬʠʶ çʆʪʥʦʩʠʪʝʣʴʥʦʩʪʴ, ʪʝʨʤʦʜʠʥʘʤʠʢʘ ʠ ʢʦʩʤʦʣʦʛʠʷè, 

ʢʦʪʦʨʘʷ ʥʝ ʫʩʪʘʨʝʣʘ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. ɺ ʵʪʦʡ ʢʥʠʛʝ ʦʥ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʠʣ ʮʠʢʣʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ, ʢʦʪʦʨʫʶ ʦʥ 

ʨʘʩʩʤʘʪʨʠʚʘʣ ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʡ ʩʣʫʯʘʡ ʚ ʧʨʝʜʝʣʝ 

ʥʫʣʝʚʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ. ʊʦʣʤʝʥ ʩʯʠʪʘʣ: çéʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠʢʘʢʦʡ ʪʝʦʨʠʠ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʭʦʪʴ ʢʘʢ-ʥʠʙʫʜʴ ʚʳʯʠʩʣʠʪʴ ʚʝʣʠʯʠʥʫ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡè, ʪʝʤ ʩʘʤʳʤ, ʢʘʢ ʦʥ ʧʦʣʘʛʘʣ, 

çʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʮʠʣʣʠʨʫʶʱʠʝ ʤʦʜʝʣʠ, 

ʢʦʪʦʨʳʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʘʥʦʚʷʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤʠ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʟʘʢʨʳʪʦʡ ɺʩʝʣʝʥʥʦʡè. 

ʊʦʣʤʝʥ ʧʨʝʜʩʪʘʚʣʷʣ ɺʩʝʣʝʥʥʫʶ ʚ ʚʠʜʝ ʩʚʦʝʦʙʨʘʟʥʦʛʦ 

ʧʦʨʰʥʝʚʦʛʦ ʜʚʠʛʘʪʝʣʷ: çéʩʠʪʫʘʮʠʷ ʟʜʝʩʴ ʘʥʘʣʦʛʠʯʥʘ 

ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʩʣʫʯʘʶ ʮʠʣʠʥʜʨʘ ʩ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʳʤʠ 

ʩʪʝʥʢʘʤʠ ʠ ʜʚʠʞʫʱʠʤʩʷ ʧʦʨʰʥʝʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʧʨʝʨʳʚʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʞʘʪʠʡ ʠ ʨʘʩʰʠʨʝʥʠʡ 

ʜʠʩʩʦʮʠʠʨʫʶʱʝʛʦ ʛʘʟʘ. ʇʨʠ ʵʪʦʤ ʵʥʝʨʛʠʷ ʠ ʵʥʪʨʦʧʠʷ 

ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʨʘʩʪʘʶʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʭʚʘʪʘʝʪ ʚʥʝʰʥʝʡ 

ʵʥʝʨʛʠʠ ʜʣʷ ʦʯʝʨʝʜʥʦʛʦ ʩʞʘʪʠʷ. ɺ ʨʝʣʷʪʠʚʠʩʪʩʢʦʤ ʞʝ ʩʣʫʯʘʝ 

ʠʩʪʦʯʥʠʢʦʤ ʚʥʝʰʥʝʡ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʘʷ 

ʵʥʝʨʛʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʣʦʪʥʦʩʪʴʶ 

ʵʡʥʰʪʝʡʥʦʚʩʢʦʛʦ ʧʩʚʝʜʦʪʝʥʟʦʨʘéè 

ʕʪʦ ʙʳʣ ʦʯʝʥʴ ʥʝʪʨʠʚʠʘʣʴʥʳʡ ʚʳʚʦʜ. ʂʣʘʫʟʠʫʩ ʧʦʣʘʛʘʣ, 

ʯʪʦ ɺʩʝʣʝʥʥʘʷ, ʢʘʢ ʠ ʚʩʝ ʟʘʤʢʥʫʪʳʝ ʩʠʩʪʝʤʳ, ʙʝʟ ʚʥʝʰʥʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʜʦʣʞʥʘ ʦʩʪʳʪʴ ʚʧʣʦʪʴ ʜʦ çʪʝʧʣʦʚʦʡ 

ʩʤʝʨʪʠè. ʀʣʴʷ ʇʨʠʛʦʞʠʥ ʚʚʝʣ ʧʦʥʷʪʠʝ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʪʦʤʫ ʯʪʦ ʢ ʥʠʤ ʝʩʪʴ 

ʧʦʜʚʦʜ ʚʥʝʰʥʠʭ ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ ʠʣʠ ʚʝʱʝʩʪʚʘ. ʊʦʣʤʝʥ ʞʝ 

ʚʳʩʢʘʟʘʣ ʤʳʩʣʴ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ï ʦʩʦʙʝʥʥʳʝ, ʦʥʠ, 

ʙʣʘʛʦʜʘʨʷ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ, ʜʘʞʝ ʙʫʜʫʯʠ 

ʟʘʤʢʥʫʪʳʤʠ, ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʠʩʧʳʪʳʚʘʪʴ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʧʦʨʦʞʜʘʶʱʠʝ ʩʪʨʫʢʪʫʨʳ, ʠ ʧʫʣʴʩʠʨʦʚʘʪʴ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ 

ʤʳ ʟʘʤʢʥʝʤ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʛʘʟʘ ʚ ʥʝʧʨʦʥʠʮʘʝʤʫʶ 

ʦʙʦʣʦʯʢʫ, ʪʦ ʵʪʦ ʥʝ ʟʘʧʨʝʪʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚʥʫʪʨʠ ʵʪʦʛʦ ʦʙʲʝʤʘ 

ʥʦʚʳʭ ʟʚʝʟʜ ʠ ʧʣʘʥʝʪ, ʙʣʘʛʦʜʘʨʷ ʩʘʤʦʛʨʘʚʠʪʘʮʠʠ ʛʘʟʘ, ʢʦʪʦʨʘʷ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ɼʞʠʥʩʘ. 

ʊʦʣʤʝʥ, ʧʦʢʘʟʘʚ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʢ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʪʘʥʦʚʠʣ 
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ʵʥʪʨʦʧʠʡʥʳʡ ʧʨʝʜʝʣ ʥʘ ʝʝ ʨʘʟʚʠʪʠʝ. ɺ ʩʚʦʝʡ ʢʥʠʛʝ ʦʥ ʜʦʢʘʟʳʚʘʣ, 

ʯʪʦ ʮʠʢʣʠʯʝʩʢʘʷ ɺʩʝʣʝʥʥʘʷ ʦʙʷʟʘʥʘ ʥʘʢʘʧʣʠʚʘʪʴ ʵʥʪʨʦʧʠʶ, ʪʝʤ 

ʩʘʤʳʤ, ʦʥʘ ʥʝ ʙʫʜʝʪ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʮʠʢʣʠʯʥʦʡ: çéʭʦʪʷ ʤʦʜʝʣʴ 

ʚʦ ʚʨʝʤʷ ʨʘʩʰʠʨʝʥʠʷ ʠʣʠ ʩʞʘʪʠʷ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʩʦʩʪʦʷʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʚ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʤʫ ʨʘʚʥʦʚʝʩʠʶ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʵʥʪʨʦʧʠʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʞʠʜʢʦʩʪʠ ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʜʦʣʞʥʘ ʚʦʟʨʘʩʪʘʪʴ ʙʝʩʧʨʝʜʝʣʴʥʦ, ʧʦʢʫʜʘ 

ʧʨʦʠʩʭʦʜʷʪ ʥʝʦʙʨʘʪʠʤʳʝ ʩʞʘʪʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷè. 

ʕʪʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʨʦʠʟʚʝʣʦ ʪʘʢʦʝ ʩʠʣʴʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ 

ʥʘ ʩʦʦʙʱʝʩʪʚʦ ʬʠʟʠʢʦʚ, ʯʪʦ ʠʥʪʝʨʝʩ ʢ ʤʦʜʝʣʠ ʮʠʢʣʠʯʝʩʢʦʡ 

ɺʩʝʣʝʥʥʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙ. ʄʥʦʛʠʝ ʬʠʟʠʢʠ, ʥʘʧʨʠʤʝʨ, ʗ. ɹ. 

ɿʝʣʴʜʦʚʠʯ, ʨʝʰʠʣʠ, ʯʪʦ ʚʳʚʦʜ ʊʦʣʤʝʥʘ ʟʘʧʨʝʱʘʝʪ ʤʦʜʝʣʠ 

ʮʠʢʣʠʯʝʩʢʦʡ ɺʩʝʣʝʥʥʦʡ.  

ɺ 30-ʝ ʛʦʜʳ XX ʚʝʢʘ, ʢʦʩʤʦʣʦʛʠʷ ʦʪʩʪʫʧʠʣʘ ʥʘ ʚʪʦʨʦʡ 

ʧʣʘʥ ʧʝʨʝʜ ʣʠʮʦʤ ʪʦʛʜʘʰʥʠʭ ʪʨʘʛʠʯʝʩʢʠʭ ʤʠʨʦʚʳʭ ʩʦʙʳʪʠʡ. 

ɻʝʨʤʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʣʘʩʴ ʣʠʜʝʨʦʤ ʥʘʫʯʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ, ʚʧʘʣʘ ʚ ʩʣʘʙʦʫʤʠʝ ʘʛʨʝʩʩʠʚʥʦʛʦ ʥʘʮʠʦʥʘʣʠʟʤʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʤʘʩʩʘ ʝʚʨʦʧʝʡʩʢʠʭ ʫʯʝʥʳʭ, ʚʢʣʶʯʘʷ ʕʡʥʰʪʝʡʥʘ, 

ʵʤʠʛʨʠʨʦʚʘʣʠ ʚ ʉʐɸ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ɻʝʨʤʘʥʠʷ ʥʘʚʩʝʛʜʘ 

ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʥʘʫʯʥʦʡ ʩʚʝʨʭʜʝʨʞʘʚʦʡ, ʘ ʥʝʤʝʮʢʠʡ ʷʟʳʢ 

ʧʦʪʝʨʷʣ ʩʪʘʪʫʩ ʤʠʨʦʚʦʛʦ ʷʟʳʢʘ ʥʘʫʢʠ. ʈʘʟʨʘʟʠʚʰʘʷʩʷ ʚʪʦʨʘʷ 

ʤʠʨʦʚʘʷ ʚʦʡʥʘ ʟʘʩʪʘʚʠʣʘ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʨʘʟʥʳʭ ʩʪʨʘʥ 

ʤʦʙʠʣʠʟʦʚʘʪʴ ʩʚʦʠʭ ʫʯʝʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʘʪʦʤʥʦʡ ʠ ʪʝʨʤʦʷʜʝʨʥʦʡ 

ʙʦʤʙ, ʨʘʢʝʪ, ʨʘʜʘʨʦʚ ʠ ʧʨʦʯʝʛʦ ʥʦʚʝʡʰʝʛʦ ʚʦʦʨʫʞʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʢʦʩʤʦʣʦʛ ʊʦʣʤʝʥ ʟʘʥʷʣ ʚʠʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ 

ʄʘʥʭʵʪʪʝʥʩʢʦʤ ʧʨʦʝʢʪʝ ʧʦ ʩʦʟʜʘʥʠʶ ʘʪʦʤʥʦʡ ʙʦʤʙʳ. 

ʅʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩʣʝʜʫʶʱʠʡ ʰʘʛ ʚ ʨʘʟʚʠʪʠʠ 

ʢʦʩʤʦʣʦʛʠʠ ʩʜʝʣʘʣ ʦʜʝʩʩʠʪ ɻʝʦʨʛʠʡ (ɼʞʦʨʜʞ) ɻʘʤʦʚ (1904-

1968), ʵʤʠʛʨʠʨʦʚʘʚʰʠʡ ʠʟ ʉʉʉʈ. ɽʛʦ ʙʠʦʛʨʘʬʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʛʨʘʥʠʯʠʚʘʣʘ ʫʯʘʩʪʠʝ ʚ ʚʦʝʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʉʐɸ, ʯʪʦ 

ʦʩʪʘʚʣʷʣʦ ʫʯʝʥʦʤʫ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʧʨʦʬʝʩʩʦʨʦʤ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤʝʥʠ ɼʞʦʨʜʞʘ ɺʘʰʠʥʛʪʦʥʘ, ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ ʜʣʷ 

ʢʦʩʤʦʣʦʛʠʠ, ʙʠʦʣʦʛʠʠ ʠ ʥʘʧʠʩʘʥʠʷ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ ʢʥʠʞʝʢ. 

 

2.5  ɻʦʨʷʯʘʷ ɺʩʝʣʝʥʥʘʷ ʠ ɹʦʣʴʰʦʡ ʦʪʩʢʦʢ ɻʝʦʨʛʠʷ ɻʘʤʦʚʘ 

(1946-1953)  
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ʕʪʘ çʢʦʩʤʦʣʦʛʠʷ ʙʦʣʴʰʦʛʦ ʚʟʨʳʚʘè 

ʩʪʘʣʘ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ ʦʩʥʦʚʥʦʤ 

ʙʣʘʛʦʜʘʨʷ ʵʥʝʨʛʠʯʥʦʤʫ ʭʘʨʘʢʪʝʨʫ 

ʩʘʤʦʛʦ ɻʘʤʦʚʘ. 

ʅʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ʍ. ɸʣʴʚʝʥ, 

ʧʨʦʪʠʚʥʠʢ ʪʝʦʨʠʠ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ 

 

ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʦʪʚʝʨʛʘʣʠ ʠʜʝʶ ʚʟʨʳʚʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ ʦʯʝʥʴ ʜʦʣʛʦ, ʩʯʠʪʘʷ, ʯʪʦ 

ʥʘʙʣʶʜʘʪʝʣʴʥʳʡ ʬʘʢʪ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʝʱʝ ʥʝ ʦʟʥʘʯʘʝʪ 

ʪʦʛʦ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʨʘʥʴʰʝ ʙʳʣʘ ʤʘʣʝʥʴʢʠʤ ʠ ʧʣʦʪʥʳʤ 

ʦʙʲʝʢʪʦʤ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʟʦʨʚʘʚʰʠʤʩʷ.  ɺ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ 

ʙr ʣʘ ʧʦʧʫʣʷʨʥʘ ʪʝʦʨʠʷ ʦʜʥʦʨʘʟʦʚʦʡ ɺʩʝʣʝʥʥʦʡ, ʚʳʜʚʠʥʫʪʘʷ 

ɻʝʨʤʘʥʦʤ ɹʦʥʜʠ, ʊʦʤʘʩʦʤ ɻʦʣʜʦʤ ʠ ʌʨʝʜʦʤ ʍʦʡʣʦʤ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʧʦʣʘʛʘʣʘ, ʯʪʦ ʢʦʩʤʦʩ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʨʦʞʜʘʝʪ ʧʦ ʦʜʥʦʤʫ 

ʘʪʦʤʫ ʚʦʜʦʨʦʜʘ ʚ ʛʦʜ ʚ ʦʙʲʝʤʝ çʥʝʙʦʩʢʨʝʙʘ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚè 

(ʮʠʪʘʪʘ ʠʟ ʢʥʠʛʠ ʌ. ʍʦʡʣʘ çThe Nature of the Universeè, 1950), 

ʦʪʯʝʛʦ ʠʟʥʘʯʘʣʴʥʦ ʭʦʣʦʜʥʘʷ ɺʩʝʣʝʥʥʘʷ ʙʝʩʢʦʥʝʯʥʦ ʨʘʩʧʦʣʟʘʝʪʩʷ, 

ʢʘʢ ʢʚʘʰʥʷ ʠʟ ʤʠʩʢʠ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʍʦʡʣʫ, ʩʪʦʨʦʥʥʠʢʫ ʭʦʣʦʜʥʦʛʦ 

ʩʪʘʨʪʘ ɺʩʝʣʝʥʥʦʡ, ʧʨʠʥʘʜʣʝʞʠʪ ʯʝʩʪʴ ʚʚʝʜʝʥʠʷ ʪʝʨʤʠʥʘ 

çɹʦʣʴʰʦʡ ʚʟʨʳʚè, ʭʦʪʷ ʦʥ ʠʩʧʦʣʴʟʦʚʘʣ ʵʪʦʪ ʪʝʨʤʠʥ ʩ ʠʨʦʥʠʝʡ ʠ 

ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʩʤʳʩʣʝ: çʕʪʘ ʠʜʝʷ ʙʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʚʳʛʣʷʜʠʪ 

ʜʣʷ ʤʝʥʷ ʥʝʧʨʠʝʤʣʝʤʦʡ...è (çThe Nature of the Universeè). ɻʘʤʦʚ 

ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʩʚʦʝ ʚʨʝʤʷ ʩʪʦʨʦʥʥʠʢʦʤ ʵʪʦʡ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ 

ʷʚʣʷʣʩʷ ʠ ʠʟʚʝʩʪʥʳʡ ʩʦʚʝʪʩʢʠʡ ʘʩʪʨʦʥʦʤ ɹ. ɸ. ɺʦʨʦʥʮʦʚ-

ɺʝʣʴʷʤʠʥʦʚ (1904-1994). ʊʝʦʨʠʷ ɹʦʥʜʠ-ɻʦʣʜʘ ʧʦʪʝʨʷʣʘ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʦʩʣʝ ʥʘʢʦʧʣʝʥʠʷ ʥʦʚʳʭ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʚ ʧʦʣʴʟʫ ʚʟʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ɺʩʝʣʝʥʥʦʡ, ʘ ʙʨʦʩʢʠʡ ʪʝʨʤʠʥ çɹʦʣʴʰʦʡ ʚʟʨʳʚè ʩʪʘʣ 

ʦʙʱʝʧʨʠʥʷʪʳʤ, ʧʦʪʝʨʷʚ ʠʨʦʥʠʯʥʳʡ ʦʪʪʝʥʦʢ. 

ʆʜʝʩʩʠʪ ɻ. ɻʘʤʦʚ ʟʘʢʦʥʯʠʣ ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʇʝʪʝʨʙʫʨʛʝ, 

ʙʳʣ ʫʯʝʥʠʢʦʤ ɸ. ʌʨʠʜʤʘʥʘ, ʘ ʧʦʪʦʤ ʩʪʘʞʠʨʦʚʘʣʩʷ ʚ ɽʚʨʦʧʝ. 

ɻʘʤʦʚ ʙʳʣ ʙʦʣʴʰʝ ʜʚʫʭ ʤʝʪʨʦʚ ʨʦʩʪʦʤ ʠ ʩʣʳʣ ʟʘʚʟʷʪʳʤ 

ʰʫʪʥʠʢʦʤ. ʆʥ ʩʪʘʣ ʩʘʤʳʤ ʤʦʣʦʜʳʤ ʚ ʠʩʪʦʨʠʠ ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ ʠ ʈʦʩʩʠʠ: ʙʳʣ ʠʟʙʨʘʥ ʚ 

ɸʢʘʜʝʤʠʶ ʚ ʚʦʟʨʘʩʪʝ 28 ʣʝʪ. ɺʝʨʥʫʚʰʠʩʴ ʚ ʉʉʉʈ, ʦʥ ʩʪʦʣʢʥʫʣʩʷ 
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ʩ ʪʝʤ, ʯʪʦ ʝʛʦ ʧʝʨʝʩʪʘʣʠ ʚʳʧʫʩʢʘʪʴ ʟʘ ʛʨʘʥʠʮʫ. ɺ 1932 ʛʦʜʫ 

ɻʘʤʦʚ ʚʤʝʩʪʝ ʩ ʞʝʥʦʡ ʨʝʰʠʣ ʥʝʣʝʛʘʣʴʥʦ ʵʤʠʛʨʠʨʦʚʘʪʴ ʠ 

ʧʝʨʝʧʣʳʪʴ ʥʘ ʣʝʛʢʦʡ ʙʘʡʜʘʨʢʝ ʏʝʨʥʦʝ ʤʦʨʝ ï ʠʟ ʂʨʳʤʘ ʚ 

ʊʫʨʮʠʶ. ʆʪʯʘʷʥʥʘʷ ʧʦʧʳʪʢʘ ʟʘʢʦʥʯʠʣʘʩʴ ʥʝʫʜʘʯʝʡ: ʯʝʨʝʟ ʜʚʘ 

ʜʥʷ ʰʪʦʨʤ ʧʨʠʛʥʘʣ ʙʘʡʜʘʨʢʫ ʥʘʟʘʜ ʢ ʙʝʨʝʛʫ. ʃʠʰʴ ʚ 1934 ʛʦʜʫ 

ʘʩʪʨʦʬʠʟʠʢ ɻʘʤʦʚ ʩ ʞʝʥʦʡ ʩʫʤʝʣʠ ʩ ʦʛʨʦʤʥʳʤ ʪʨʫʜʦʤ ʚʳʝʭʘʪʴ 

ʠʟ ʈʦʩʩʠʠ, ʢʫʜʘ ʙʦʣʴʰʝ ʥʝ ʚʝʨʥʫʣʠʩʴ. 

ɻʝʦʨʛʠʡ ɻʘʤʦʚ ʙʳʣ ʟʥʘʢʦʤ ʩ ʕʡʥʰʪʝʡʥʦʤ, ʠ ʠʭ ʙʝʩʝʜʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʦʟʦʙʥʦʚʣʝʥʠʶ ʠʥʪʝʨʝʩʘ ɻʘʤʦʚʘ ʢ ʢʦʩʤʦʣʦʛʠʠ. ʉ 

1946 ʛʦʜʘ ɻʘʤʦʚ ʟʘʥʷʣʩʷ ʢʦʩʤʦʣʦʛʠʝʡ ʠ ʚʚʝʣ ʧʦʥʷʪʠʝ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ, ʢʘʢ ʥʘʯʘʣʘ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʚ ʚʠʜʝ ʛʦʨʷʯʝʛʦ 

ʦʙʣʘʢʘ ʠʟ ʩʤʝʩʠ ʥʝʡʪʨʦʥʦʚ, ʧʨʦʪʦʥʦʚ, ʵʣʝʢʪʨʦʥʦʚ ʠ ʢʚʘʥʪʦʚ ʩʚʝʪʘ 

(ɻʘʤʦʚ ʥʘʟʚʘʣ ʵʪʫ ʦʛʥʝʥʥʫʶ ʩʤʝʩʴ çʋʣʝʤè). ɺ ʪʦʤ ʞʝ ʛʦʜʫ 

ɻʘʤʦʚ, ʝʛʦ ʩʪʫʜʝʥʪ ʈ. ɸʣʴʬʝʨ ʠ ʤʦʣʦʜʦʡ ʫʯʝʥʳʡ ʈ. ʍʝʨʤʘʥ 

ʨʘʟʨʘʙʦʪʘʣʠ ʧʝʨʚʫʶ ʨʝʘʣʠʩʪʠʯʥʫʶ ʩʭʝʤʫ ʥʫʢʣʝʦʩʠʥʪʝʟʘ - 

ʦʙʨʘʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ɹʦʣʴʰʦʤ ʚʟʨʳʚʝ. ɻʘʤʦʚ 

ʩ ʩʦʘʚʪʦʨʘʤʠ ʪʘʢʞʝ ʧʨʝʜʩʢʘʟʘʣʠ ʪʝʧʣʦʚʦʝ ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, 

ʦʩʪʘʚʰʝʝʩʷ ʧʦʩʣʝ ʦʩʪʳʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʠ ʦʮʝʥʠʣʠ ʝʛʦ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʥʝʩʢʦʣʴʢʦ ʢʝʣʴʚʠʥʦʚ. ɻʘʤʦʚ ʧʨʠʜʝʨʞʠʚʘʣʩʷ 

ʵʣʝʛʘʥʪʥʦʡ ʩʭʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʚʢʣʶʯʘʶʱʝʡ 

ʧʨʝʜʳʜʫʱʠʡ ʮʠʢʣ ʩʞʘʪʠʷ. ɺ ʢʥʠʛʝ çʉʦʟʜʘʥʠʝ ɺʩʝʣʝʥʥʦʡè (1952) 

ɻʘʤʦʚ ʧʠʩʘʣ: "ʄʳ ʤʦʞʝʤ ʟʘʜʘʪʴ ʩʝʙʝ ʜʚʘ ʚʘʞʥʳʭ ʚʦʧʨʦʩʘ: 

ʇʦʯʝʤʫ ʥʘʰʘ ɺʩʝʣʝʥʥʘʷ ʙʳʣʘ ʚ ʪʘʢʦʤ ʩʠʣʴʥʦ ʩʞʘʪʦʤ ʩʦʩʪʦʷʥʠʠ 

ʠ ʧʦʯʝʤʫ ʦʥʘ ʩʪʘʣʘ ʨʘʩʰʠʨʷʪʴʩʷ? ʇʨʦʩʪʝʡʰʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʥʘʠʙʦʣʝʝ ʢʦʨʨʝʢʪʥʳʡ ʦʪʚʝʪ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ɹʦʣʴʰʦʝ ʩʞʘʪʠʝ, 

ʢʦʪʦʨʦʝ ʠʤʝʣʦ ʤʝʩʪʦ ʚ ʨʘʥʥʝʡ ʠʩʪʦʨʠʠ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ, ʙʳʣʦ 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʣʣʘʧʩʘ, ʢʦʪʦʨʳʡ ʩʣʫʯʠʣʩʷ ʚ ʝʱʝ ʙʦʣʝʝ ʨʘʥʥʶʶ 

ʵʨʫ ʠ, ʯʪʦ ʥʳʥʝʰʥʝʝ ʨʘʩʰʠʨʝʥʠʝ ʝʩʪʴ ʧʨʦʩʪʦ "ʫʧʨʫʛʠʡ" ʦʪʩʢʦʢ, 

ʢʦʪʦʨʳʡ ʥʘʯʘʣʩʷ, ʢʘʢ ʪʦʣʴʢʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ." 

ʇʨʦʙʣʝʤʘ ʵʥʪʨʦʧʠʠ ʩʥʠʤʘʣʘʩʴ ʚ ʤʦʜʝʣʠ ʦʪʩʢʦʢʘ ʪʝʤ, ʯʪʦ 

ʦʥʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘ ʧʦʣʦʚʠʥʫ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ (ʩʞʘʪʠʝ ʠ 

ʨʘʩʰʠʨʝʥʠʝ) ʠ ʥʝ ʚʦʣʥʦʚʘʣʘʩʴ ʦ ʥʘʢʦʧʣʝʥʠʠ ʵʥʪʨʦʧʠʠ. 

ɻʘʤʦʚ ʨʠʩʫʝʪ ʚ ʩʚʦʝʡ ʢʥʠʛʝ ʷʨʢʫʶ ʢʘʨʪʠʥʫ ʵʚʦʣʶʮʠʠ 

ɺʩʝʣʝʥʥʦʡ: çʄʳ ʧʦʜʦʰʣʠ ʢ ʢʦʥʮʫ ʥʘʰʝʛʦ ʨʘʟʛʦʚʦʨʘ, ʠ ʢʘʨʪʠʥʘ 

ʧʨʦʮʝʩʩʘ ʩʦʟʠʜʘʥʠʷ ʥʘʯʘʣʘ ʚʳʨʠʩʦʚʳʚʘʪʴʩʷ - ʥʝʩʢʦʣʴʢʦ 

ʪʫʤʘʥʥʘʷ ʠ ʬʨʘʛʤʝʥʪʘʨʥʘʷ, ʥʦ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʚʧʦʣʥʝ 

ʦʧʨʝʜʝʣʝʥʥʘʷ. ɺ ʩʤʫʪʥʦʤ ʜʦʛʘʣʘʢʪʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ ʤʳ ʚʠʜʠʤ 

ʧʨʦʙʣʝʩʢ ʤʝʪʘʬʠʟʠʯʝʩʢʦʡ çʕʨʳ ʉʚ. ɸʚʛʫʩʪʠʥʘè, ʢʦʛʜʘ 



42 
 

ɺʩʝʣʝʥʥʘʷ, ʠʟ ʯʝʛʦ ʙʳ ʦʥʘ ʥʠ ʙʳʣʘ ʩʦʟʜʘʥʘ, ʙʳʣʘ ʚʦʚʣʝʯʝʥʘ ʚ 

ʛʠʛʘʥʪʩʢʠʡ ʢʦʣʣʘʧʩ. ʂʦʥʝʯʥʦ, ʫ ʥʘʩ ʥʝʪ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʪʦʡ 

ʵʧʦʭʝ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʜʣʠʪʴʩʷ ʦʪ ʤʠʥʫʩ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʜʦ 

ʧʨʠʤʝʨʥʦ ʪʨʝʭ ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʥʘʟʘʜ, ʧʦʩʢʦʣʴʢʫ 

çʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʟʘʧʠʩʠè, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʦʤʫ ʜʘʣʝʢʦʤʫ 

ʧʨʦʰʣʦʤʫ, ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ ʫʥʠʯʪʦʞʝʥʳ ʜʦʪʣʘ. ɺʝʱʝʩʪʚʦ 

ɺʩʝʣʝʥʥʦʡ, ʜʦʣʞʥʦ ʙʳʪʴ, ʚʳʰʣʦ ʠʟ ɹʦʣʴʰʦʛʦ ʩʞʘʪʠʷ ʚ 

ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʙʨʘʟʫʷ ʠʟʥʘʯʘʣʴʥʳʡ ʋʣʝʤ 

ʠʟ ʥʝʡʪʨʦʥʦʚ, ʧʨʦʪʦʥʦʚ ʠ ʵʣʝʢʪʨʦʥʦʚ. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʋʣʝʤ 

ʙʳʩʪʨʦ ʦʭʣʘʞʜʘʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʰʠʨʝʥʠʷ, ʵʪʠ ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʯʘʩʪʠʮʳ ʥʘʯʘʣʠ ʧʨʠʣʠʧʘʪʴ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʦʙʨʘʟʫʷ ʘʛʨʝʛʘʪʳ 

ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʪʦʪʠʧʘʤʠ ʩʝʛʦʜʥʷʰʥʠʭ 

ʘʪʦʤʥʳʭ ʷʜʝʨ. ɺ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʨʘʥʥʝʛʦ ʧʝʨʠʦʜʘ çʷʜʝʨʥʦʡ 

ʢʫʭʥʠè, ʢʦʪʦʨʳʡ ʜʣʠʣʩʷ ʥʝ ʙʦʣʝʝ ʯʘʩʘ, ʫʩʣʦʚʠʷ ʚʦ ɺʩʝʣʝʥʥʦʡ 

ʙʳʣʠ ʦʯʝʥʴ ʙʣʠʟʢʠ ʢ ʪʝʤ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʮʝʥʪʨʝ 

ʚʟʨʳʚʘʶʱʝʡʩʷ ʘʪʦʤʥʦʡ ʙʦʤʙʳ. ʂʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʳʣʦ 

ʧʦʣʥʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ, ʧʣʦʪʥʦʩʪʴ ʤʘʩʩʳ 

ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʘ ʧʣʦʪʥʦʩʪʴ ʦʙʳʯʥʦʛʦ ʘʪʦʤʥʦʛʦ 

ʚʝʱʝʩʪʚʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ ʙʳʣʘ ʦʢʦʣʦ ʤʠʣʣʠʘʨʜʘ 

ʛʨʘʜʫʩʦʚ, ʥʦ ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʙʳʣʘ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʧʣʦʪʥʦʩʪʴʶ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭè. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʦ ʚʨʝʤʝʥʘ ɻʘʤʦʚʘ ʚʦʟʨʘʩʪ ɺʩʝʣʝʥʥʦʡ (ʦʪ 

ʤʦʤʝʥʪʘ ɹʦʣʴʰʦʛʦ ʦʪʩʢʦʢʘ) ʦʮʝʥʠʚʘʣʩʷ ʚ 3 ʤʠʣʣʠʘʨʜʘ ʣʝʪ, ʭʦʪʷ ʚ 

ʨʝʘʣʴʥʦʩʪʠ ʦʥʘ ʥʘ 10 ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʩʪʘʨʰʝ. ʇʦʩʣʝʜʥʠʝ ʬʨʘʟʳ 

ɻʘʤʦʚʘ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʙʘʨʠʦʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʚ 

ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʙʳʣʘ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ 

ʧʣʦʪʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʠʟ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ. 

ʂʦʥʮʝʧʮʠʷ ɺʩʝʣʝʥʥʦʡ, ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʧʦʩʣʝ ʩʠʣʴʥʦʛʦ 

ʩʞʘʪʠʷ, ʙʝʟʫʩʣʦʚʥʦ ʢʨʘʩʠʚʘ, ʥʦ ʤʝʭʘʥʠʟʤ çʫʧʨʫʛʦʛʦ ʦʪʩʢʦʢʘè 

ʙʳʣ ʥʝʠʟʚʝʩʪʝʥ, ʢʘʢ ʠ ʤʘʢʩʠʤʘʣʴʥʘ ̫ʧʣʦʪʥʦʩʪʴ ɺʩʝʣʝʥʥʦʡ ʚ ʵʪʦʪ 

ʤʦʤʝʥʪ. ʇʨʠʨʦʜʘ ʫʧʨʫʛʦʛʦ ʦʪʩʢʦʢʘ ɺʩʝʣʝʥʥʦʡ ʠʣʠ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ, ʧʦʞʘʣʫʡ, ʩʘʤʘʷ ʠʥʪʨʠʛʫʶʱʘʷ ʧʨʦʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʡ 

ʬʠʟʠʢʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʫʧʨʫʛʠʡ ʦʪʩʢʦʢ ʤʷʯʘ ʧʦʥʷʪʝʥ, ʧʦʪʦʤʫ 

ʯʪʦ ʵʪʦʪ ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʣʝʛʢʠʡ ʰʘʨ ʧʨʠ ʫʜʘʨʝ ʚ 

ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ ʧʝʨʝʜʘʝʪ ʩʚʦʶ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ 

ʩʞʘʪʦʤʫ ʛʘʟʫ ʚʥʫʪʨʠ, ʘ ʧʦʪʦʤ ʠʩʧʦʣʴʟʫʝʪ ʵʪʫ ʥʘʢʦʧʣʝʥʥʫʶ 

ʵʥʝʨʛʠʶ ʜʣʷ ʦʙʨʘʪʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʧʨʠ ʦʪʩʢʦʢʝ. ʅʦ ɺʩʝʣʝʥʥʘʷ ï 

ʵʪʦ ʦʙʲʝʢʪ ʚ 10
50

 ʪʦʥʥ, ʢʦʪʦʨʳʡ ʜʚʠʞʝʪʩʷ ʩ ʦʢʦʣʦʩʚʝʪʦʚʦʡ 

ʩʢʦʨʦʩʪʴʶ. ʂʘʢʦʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 
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ʦʩʪʘʥʦʚʢʫ ʠ ʦʪʩʢʦʢ ʪʘʢʦʡ ʩʪʨʝʤʠʪʝʣʴʥʦ ʣʝʪʷʱʝʡ ʛʠʛʘʥʪʩʢʦʡ 

ʤʘʩʩʳ? 

ɺʘʞʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʛʨʫʧʧʳ ɻʘʤʦʚʘ ʙʳʣʦ ʧʨʝʜʩʢʘʟʘʥʠʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʦʩʪʘʚʰʝʛʦʩʷ ʧʦʩʣʝ 

ʦʩʪʳʚʘʥʠʷ ʤʦʣʦʜʦʡ ʠ ʛʦʨʷʯʝʡ ɺʩʝʣʝʥʥʦʡ. ɼʣʠʥʘ ʚʦʣʥʳ 

ʠʟʣʫʯʝʥʠʷ ʨʘʩʪʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʟʤʝʨʫ ɺʩʝʣʝʥʥʦʡ. 

ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ ɻʘʤʦʚʘ, ɸʣʴʬʝʨʘ ʠ ʍʝʨʤʘʥʘ, ʚ ʨʘʩʰʠʨʠʚʰʝʡʩʷ 

ɺʩʝʣʝʥʥʦʡ ʵʪʦ ʠʟʣʫʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʘʥʘʣʦʛʠʯʥʦ ʠʟʣʫʯʝʥʠʶ 

ʯʝʨʥʦʛʦ ʪʝʣʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʢʦʣʦ 5 ʛʨʘʜʫʩʦʚ ʂʝʣʴʚʠʥʘ. ʅʘ ʵʪʠ 

ʨʘʙʦʪʳ ʛʨʫʧʧʳ ɻʘʤʦʚʘ ʤʘʣʦ ʢʪʦ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ, ʭʦʪʷ ʦʥʠ 

ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʚʝʜʫʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʞʫʨʥʘʣʘʭ: ʵʪʘ 

ʢʦʤʘʥʜʘ ʩʣʠʰʢʦʤ ʦʧʝʨʝʞʘʣʘ ʚʨʝʤʷ ʠ ʩʫʱʝʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ 

ʥʘʫʢʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʷʚʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʢʦʩʤʦʣʦʛʠʠ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʩʤʦʣʦʛʦʚ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ ʙʳʣʦ 

ʥʝʤʥʦʛʦ. ɺ ʮʝʣʦʤ ʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʝ ʜʦʤʠʥʠʨʦʚʘʣʦ 

ʦʪʥʦʰʝʥʠʝ ʢ ʢʦʩʤʦʣʦʛʠʠ ʢʘʢ ʢ ʩʧʝʢʫʣʷʪʠʚʥʦʤʫ ʟʘʥʷʪʠʶ, 

ʦʪʦʨʚʘʥʥʦʤʫ ʦʪ ʨʝʘʣʴʥʦʩʪʠ. ʉʠʪʫʘʮʠʷ ʩʪʘʣʘ ʤʝʥʷʪʴʩʷ ʧʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʫʯʝʥʳʝ ʩʪʘʣʠ ʤʘʩʩʦʚʦ ʚʦʟʚʨʘʱʘʪʴʩʷ ʠʟ ʚʦʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʢ 

ʤʠʨʥʦʡ ʥʘʫʢʝ. ʅʘʧʨʠʤʝʨ, ʨʷʜ ʚʳʜʘʶʱʠʭʩʷ ʬʠʟʠʢʦʚ ï ʗ. ɹ. 

ɿʝʣʴʜʦʚʠʯ, ʉ. ɺʘʡʥʙʝʨʛ, ɸ.ɼ. ʉʘʭʘʨʦʚ - ʟʘʢʦʥʯʠʚ ʨʘʙʦʪʫ ʚ 

ʧʨʦʝʢʪʘʭ ʧʦ ʩʦʟʜʘʥʠʶ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ, ʚ ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ 

ʟʘʥʷʣʠʩʴ ʘʩʪʨʦʬʠʟʠʢʦʡ ʠ ʢʦʩʤʦʣʦʛʠʝʡ. ɸʢʘʜʝʤʠʢ ʗ. ɹ. 

ɿʝʣʴʜʦʚʠʯ, ʩʪʘʚʰʠʡ ʟʘ ʩʦʟʜʘʥʠʝ ʪʝʨʤʦʷʜʝʨʥʦʡ ʙʦʤʙʳ ʪʨʠʞʜʳ 

ɻʝʨʦʝʤ ʪʨʫʜʘ, ʙʳʣ ʚʳʜʘʶʱʠʤʩʷ ʦʨʛʘʥʠʟʘʪʦʨʦʤ. ʅʝ ʫʜʠʚʠʪʝʣʴʥʦ, 

ʯʪʦ ʦʥ ʩʫʤʝʣ ʦʨʛʘʥʠʟʦʚʘʪʴ ʮʝʣʫʶ ʰʢʦʣʫ ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ 

ʧʨʠ ʄʦʩʢʦʚʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. 

ɺ ʵʩʪʦʥʩʢʦʤ ʛʦʨʦʜʝ ʊʘʨʪʫ, 7-13 ʠʶʣʷ 1962 ʛʦʜʘ ʧʨʦʭʦʜʠʣ 

ʩʝʤʠʥʘʨ, ʤʘʪʝʨʠʘʣʳ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʙʦʨʥʠʢʝ 

çɺʦʧʨʦʩʳ ʢʦʩʤʦʛʦʥʠʠè (1963). ʕʪʘ ʢʥʠʛʘ ʩʦʜʝʨʞʠʪ ʨʷʜ 

ʠʥʪʝʨʝʩʥʳʭ ʩʪʘʪʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʥʮʝʧʮʠʡ ʚ ʵʪʠ ʛʦʜʳ. ɺ ʩʪʘʪʴʝ çɼʦʟʚʝʟʜʥʘʷ ʵʚʦʣʶʮʠʷ ʚʝʱʝʩʪʚʘè 

ʗ. ɹ. ɿʝʣʴʜʦʚʠʯ ʨʘʟʙʠʨʘʝʪ ʪʝʦʨʠʶ ʛʦʨʷʯʝʡ ɺʩʝʣʝʥʥʦʡ ɻʘʤʦʚʘ-

ɸʣʴʬʝʨʘ-ʍʝʨʤʘʥʘ, ʧʦʧʳʪʢʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʠʪʴ ʥʘʙʣʶʜʘʝʤʳʡ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʦʥ ʩʯʠʪʘʝʪ çʥʘʠʚʥʳʤʠè. 

ɿʝʣʴʜʦʚʠʯ ʧʠʰʝʪ, ʯʪʦ ʚ ʵʪʦʡ ʤʦʜʝʣʠ çʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʩʚʝʪʘ) ʨʘʚʥʘ 23ʂè (ʪʦ ʝʩʪʴ 

ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʦʩʪʘʚʰʝʛʦʩʷ ʦʪ ʛʦʨʷʯʝʡ ʩʪʘʜʠʠ 

ɺʩʝʣʝʥʥʦʡ). ɿʝʣʴʜʦʚʠʯ ʜʝʣʘʝʪ ʟʘʢʣʶʯʝʥʠʝ: çʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, 
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ʯʪʦ ʵʪʠ ʟʥʘʯʝʥʠʷ ʣʝʞʘʪ ʟʘ ʛʨʘʥʴʶ ʨʘʟʫʤʥʦʛʦ ʠ ʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʤʘʪʝʨʠʘʣʴʥʦʤ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʙʘʣʘʥʩʝ ɺʩʝʣʝʥʥʦʡè. ɼʘʣʝʝ ɿʝʣʴʜʦʚʠʯ 

ʫʪʚʝʨʞʜʘʝʪ: çɺʦʟʚʨʘʱʘʷʩʴ ʢ ʚʦʧʨʦʩʫ ʦ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʤʠʨʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ɻʘʤʦʚʘ, ɸʣʴʬʝʨʘ ʠ 

ʍʝʨʤʘʥʘ ʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʵʪʦʡ ʩʪʘʜʠʠ ʧʨʦʪʠʚʦʨʝʯʘʪ 

ʩʦʚʨʝʤʝʥʥʳʤ ʩʚʝʜʝʥʠʷʤè. ʉʘʤ ɿʝʣʴʜʦʚʠʯ ʧʨʝʜʧʦʯʠʪʘʝʪ ʜʨʫʛʦʡ 

ʩʮʝʥʘʨʠʡ. çʄʳ ʧʨʠʭʦʜʠʤ ʢ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʦʤʫ, 

ʝʜʠʥʩʪʚʝʥʥʦ ʧʨʘʚʠʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫè, ʘ ʠʤʝʥʥʦ: çɻʠʧʦʪʝʟʘ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʚʝʱʝʩʪʚʘ ʜʣʷ ʟʚʝʟʜʥʦʡ 

ʩʪʘʜʠʠ ʵʚʦʣʶʮʠʠ ʙʝʨʝʪʩʷ ʭʦʣʦʜʥʳʡ ʯʠʩʪʳʡ ʚʦʜʦʨʦʜ, ʚʧʦʣʥʝ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʩʪʨʦʬʠʟʠʯʝʩʢʠʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠè.  

ɸʢʘʜʝʤʠʢ ɸ.ɼ. ʉʘʭʘʨʦʚ ʧʠʩʘʣ ʧʨʦ ʩʚʦʠ ʨʘʙʦʪʳ 60-ʭ ʛʦʜʦʚ: 

çʗ ʠʩʭʦʜʠʣ ʪʦʛʜʘ, ʚʩʣʝʜ ʟʘ ɿʝʣʴʜʦʚʠʯʝʤ ʠ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ 

ʘʚʪʦʨʘʤʠ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʠʟ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʍʦʣʦʜʥʦʡ ʤʦʜʝʣʠ 

ɺʩʝʣʝʥʥʦʡè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʚʝʨʭʧʣʦʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʣʘʩʴ ʨʘʚʥʦʡ ʥʫʣʶ 

(ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʚʝʱʝʩʪʚʦ ʥʘʛʨʝʚʘʝʪʩʷ ʧʦʪʦʤ ʟʘ ʩʯʝʪ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ)è. (çʅʘʫʯʥʳʝ ʪʨʫʜʳè, 

1995) 

ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʭʦʣʦʜʥʘʷ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ 

ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʪʝʨʤʦʷʜʝʨʥʦʡ ʙʦʤʙʳ, ʢʦʪʦʨʘʷ ʧʨʠ ʚʟʨʳʚʝ 

ʧʝʨʝʭʦʜʠʪ ʠʟ ʧʣʦʪʥʦʛʦ ʭʦʣʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʨʘʟʨʝʞʝʥʥʦʝ ʠ 

ʛʦʨʷʯʝʝ. ʌʘʢʪʠʯʝʩʢʠ, ʵʪʦ ʙʳʣʦ ʨʘʟʚʠʪʠʝ ʤʦʜʝʣʠ çʧʨʦʪʦʘʪʦʤʘè 

ʃʝʤʝʪʨʘ, ʪʦʣʴʢʦ, ʚ ʜʫʭʝ ʪʦʛʜʘʰʥʝʛʦ ʚʦʝʥʥʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʩʦ 

ʩʤʝʥʦʡ ʚʩʝʣʝʥʩʢʦʡ çʙʦʝʛʦʣʦʚʢʠè ʩ ʘʪʦʤʥʦʡ ʙʦʤʙʳ ʥʘ ʙʦʣʝʝ 

ʤʦʱʥrʡ ʪʝʨʤʦʷʜʝʨʥʳʡ ʟʘʨʷʜ. 

ʄʦʜʝʣʴ ʠʟʥʘʯʘʣʴʥʦ ʭʦʣʦʜʥʦʡ ɺʩʝʣʝʥʥʦʡ, ʥʘʛʨʝʚʘʝʤʦʡ 

ʪʝʨʤʦʷʜʝʨʥʳʤ ʚʟʨʳʚʦʤ, ʙʳʣʘ ʟʘʤʝʪʥʦ ʜʘʣʴʰʝ ʦʪ ʨʝʘʣʴʥʦʩʪʠ, ʯʝʤ 

ʤʦʜʝʣʴ ʂʘʥʪʘ ʩ ʚʦʟʨʘʩʪʦʤ ʙʦʣʝʝ 200 ʣʝʪ, ʚ ʢʦʪʦʨʦʡ ɺʩʝʣʝʥʥʘʷ 

ʨʘʟʦʛʨʝʚʘʣʘʩʴ ʧʨʠ ʩʠʣʴʥʦʤ ʩʞʘʪʠʠ. ɿʘʪʦ ʤʦʜʝʣʴ ɻʘʤʦʚʘ ʭʦʨʦʰʦ 

ʩʦʛʣʘʩʦʚʳʚʘʣʘʩʴ ʩ ʚʟʛʣʷʜʘʤʠ ʂʘʥʪʘ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʫʶ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ-ʬʝʥʠʢʩʘ. 

ʉʧʦʨʳ ʢʦʩʤʦʣʦʛʦʚ ʟʘʢʦʥʯʠʣʠʩʴ ʚ 1965 ʛʦʜʫ, ʩ ʦʪʢʨʳʪʠʝʤ 

ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ɸʨʥʦ ʇʝʥʟʠʘʩʦʤ ʠ ʈʦʙʝʨʪʦʤ ɺʠʣʴʩʦʥʦʤ, 

ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʚʰʠʤ ʤʦʜʝʣʴ ʛʦʨʷʯʝʡ ɺʩʝʣʝʥʥʦʡ ʠ 

çʥʘʠʚʥʫʶè ʪʝʦʨʠʶ ɻʘʤʦʚʘ-ɸʣʴʬʝʨʘ-ʍʝʨʤʘʥʘ. 
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2.6  ʈʝʣʠʢʪʦʚʦʝ ʵʭʦ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ (1965)  

 

ʄʳ ʧʨʠʭʦʜʠʤ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ, ʯʪʦ 

ɺʩʝʣʝʥʥʘʷ ʙʳʣʘ ʧʦʨʦʞʜʝʥʘ ʚ ʥʝʢʦʡ 

ʢʘʪʘʩʪʨʦʬʝ ʠ, ʚʝʨʦʷʪʥʦ, ʢ ʢʘʪʘʩʪʨʦʬʝ 

ʞʝ ʩʪʨʝʤʠʪʩʷ. ɽʩʣʠ ʩʢʦʨʦʩʪʴ 

ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʜʦʩʪʘʪʦʯʥʦ 

ʩʠʣʴʥʦ ʟʘʤʝʜʣʷʝʪʩʷ, ʵʪʦ ʨʘʩʰʠʨʝʥʠʝ ʚ 

ʦʜʠʥ ʧʨʝʢʨʘʩʥʳʡ ʜʝʥʴ ʧʨʝʢʨʘʪʠʪʩʷ ʠ 

ʩʤʝʥʠʪʩʷ ʩʞʘʪʠʝʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʝʛʦ 

ʤʦʞʝʪ ʙʳʪʴ ʢʘʪʘʩʪʨʦʬʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʛʘʣʘʢʪʠʢʠ ʥʘʯʥʫʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʠ ʢʦʥʝʮ ɺʩʝʣʝʥʥʦʡ ʦʢʘʞʝʪʩʷ 

ʪʦʛʜʘ ʧʦʜʦʙʥʳʤ ʝʝ ʥʘʯʘʣʫ, ʢʦʪʦʨʳʡ ʥʘʩ 

ʩʝʛʦʜʥʷ ʚ ʦʩʥʦʚʥʦʤ ʠʥʪʝʨʝʩʫʝʪ. 

ʈ. ɼʠʢʢʝ çɻʨʘʚʠʪʘʮʠʷ ʠ ɺʩʝʣʝʥʥʘʷè (1972) 

 

ɻʘʤʦʚ, ɸʣʴʬʝʨ ʠ ʍʝʨʤʘʥ ʟʘʩʣʫʞʠʚʘʶʪ 

ʢʦʣʦʩʩʘʣʴʥʦʛʦ ʫʚʘʞʝʥʠʷ ʧʦʤʠʤʦ ʚʩʝʛʦ 

ʧʨʦʯʝʛʦ ʟʘ ʪʦ, ʯʪʦ ʦʥʠ ʩʝʨʴʝʟʥʦ ʟʘʭʦʪʝʣʠ 

ʚʦʩʧʨʠʥʷʪʴ ʨʘʥʥʶʶ ɺʩʝʣʝʥʥʫʶ ʠ 

ʠʩʩʣʝʜʦʚʘʣʠ ʪʦ, ʯʪʦ ʜʦʣʞʥʳ ʩʢʘʟʘʪʴ 

ʠʟʚʝʩʪʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʦ ʧʝʨʚʳʭ 

ʪʨʝʭ ʤʠʥʫʪʘʭ.  

ʉ. ɺʘʡʥʙʝʨʛ çʇʝʨʚʳʝ ʪʨʠ ʤʠʥʫʪʳè (1981) 

 

ɺ ʩʚʦʝʡ ʢʥʠʛʝ 1933 ʛʦʜʘ çʈʘʩʰʠʨʷʶʱʘʷʩʷ ɺʩʝʣʝʥʥʘʷè 

ʕʜʜʠʥʛʪʦʥ, ʢʦʤʤʝʥʪʠʨʫʷ ʜʘʥʥʳʝ ʄʠʣʣʠʢʝʥʘ ʦ ʢʦʩʤʠʯʝʩʢʠʭ 

ʣʫʯʘʭ, ʧʨʠʭʦʜʷʱʠʭ ʠʟʦʪʨʦʧʥʦ ʦʪ ʚʩʝʭ ʫʯʘʩʪʢʦʚ ʥʝʙʘ, ʧʝʨʚʳʡ 

ʫʧʦʪʨʝʙʠʣ ʪʝʨʤʠʥ çʨʝʣʠʢʪʦʚʳʡè, ʦʪʤʝʯʘʷ ʜʨʝʚʥʦʩʪʴ ʪʘʢʦʛʦ 

ʠʟʦʪʨʦʧʥʦʛʦ ʠʟʣʫʯʝʥʠʷ: çʗ ʧʨʝʜʧʦʣʘʛʘʶ, ʯʪʦ ʵʪʦ ʥʝ ʩʚʝʞʠʡ ʪʨʫʧ, 

ʘ ʦʯʝʥʴ ʜʨʝʚʥʷʷ ʤʫʤʠʷè. çɽʩʣʠ ʷ ʧʨʘʚ, ʢʦʩʤʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ ð 

ʵʪʦ ʤʫʟʝʡ, ʩʦʙʨʘʥʠʝ ʨʝʣʠʢʚʠʡ ʜʘʣʝʢʦʡ ʜʨʝʚʥʦʩʪʠ. ʕʪʠ ʨʝʣʠʢʪʳ 

ʧʨʦʰʪʘʤʧʦʚʘʥʳ ʥʘʜʧʠʩʴʶ, ʫʢʘʟʳʚʘʶʱʝʡ ʨʘʟʤʝʨʳ ʤʠʨʘ ʚ ʝʛʦ 

ʨʘʥʥʠʝ ʚʝʢʘè. 

ɺ 1941 ʛʦʜʫ ʢʘʥʘʜʩʢʠʡ ʘʩʪʨʦʥʦʤ ʕ. ʄʘʢ-ʂʝʣʣʘʨ ʚ ʩʧʝʢʪʨʝ 

ʤʦʣʝʢʫʣ ʤʝʞʟʚʝʟʜʥʦʛʦ ʮʠʘʥʘ ʦʙʥʘʨʫʞʠʣ ʣʠʥʠʠ ʧʦʛʣʦʱʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʝ ʩʨʝʜʳ ʚ 2.3 ʢʝʣʴʚʠʥʘ. ʕʪʦ 

ʷʚʣʝʥʠʝ ʦʩʪʘʣʦʩʴ ʥʝʦʙʲʷʩʥʝʥʥʳʤ. 
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ɺ 1955 ʛʦʜʫ ʊ. ɸ. ʐʤʘʦʥʦʚ ʠʟ ʇʫʣʢʦʚʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ 

ʧʨʦʚʝʣ ʠʟʫʯʝʥʠʝ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʥʝʙʘ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 32 ʩʤ ʠ 

ʦʪʢʨʳʣ ʠʟʦʪʨʦʧʥʳʡ ʬʦʥʦʚʳʡ ʰʫʤ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ τ σ 
ʢʝʣʴʚʠʥʘ. ʎʝʥʥʦʩʪʴ ʵʪʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʙʳʣʘ ʥʝ ʧʦʥʷʪʘ. 

ʉʦʚʝʪʩʢʠʝ ʘʩʪʨʦʥʦʤʳ ɸ. ʇ. ɼʦʨʦʰʢʝʚʠʯ ʠ ʀ. ɼ. ʅʦʚʠʢʦʚ 

ʚ 1964 ʛʦʜʫ ʨʘʩʩʯʠʪʘʣʠ - ʥʘʩʢʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʚ 

ʩʘʥʪʠʤʝʪʨʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʦʙʳʯʥʳʭ 

ʨʘʜʠʦʠʩʪʦʯʥʠʢʦʚ. ʕʪʦʪ ʨʘʩʯʝʪ ʧʦʢʘʟʘʣ ʚʦʟʤʦʞʥʦʩʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʩʤ. ʀ. 

ɼ. ʅʦʚʠʢʦʚ, çʕʚʦʣʶʮʠʷ ɺʩʝʣʝʥʥʦʡè, 1983).   

ʈʦʙʝʨʪ ɼʠʢʢʝ (1916-1997), ʠʟʚʝʩʪʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ʇʨʠʥʩʪʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʠʜʝʨʞʠʚʘʣʩʷ ʤʦʜʝʣʠ 

ʦʩʮʠʣʣʠʨʫʶʱʝʡ ɺʩʝʣʝʥʥʦʡ ʠ ʨʘʩʩʤʘʪʨʠʚʘʣ ʩʫʱʝʩʪʚʫʶʱʝʝ 

ʨʘʩʰʠʨʝʥʠʝ ʢʘʢ ʬʘʟʫ, ʧʦʩʣʝʜʦʚʘʚʰʫʶ ʟʘ ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʤ 

ʩʞʘʪʠʝʤ: ç...ʷ ʙʦʶʩʴ ʛʦʚʦʨʠʪʴ ʦ çʨʦʞʜʝʥʠʠè ɺʩʝʣʝʥʥʦʡ, ʠʙʦ 

ʧʦʣʘʛʘʶ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʥʝ ʙʳʣʘ çʨʦʞʜʝʥʘè, ʘ ʩʢʦʨʝʝ 

ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʘ ʠʟ ʧʨʝʞʥʝʡ ʢʦʣʣʘʧʩʠʨʦʚʘʥʥʦʡ ʬʘʟʳ... ʄʦʞʥʦ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʢʦʣʣʘʧʩʘ ɺʩʝʣʝʥʥʦʡ ʵʥʝʨʛʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʥʝʡʪʨʠʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʘʥʘʣʦʛʠʯʥʦ ʠʟʣʫʯʝʥʠʶ ʧʨʠ ʘʜʠʘʙʘʪʠʯʝʩʢʦʤ ʩʞʘʪʠʠ, 

ʧʦʢʘ, ʥʘʢʦʥʝʮ, ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʧʣʦʚʦʝ ʨʘʚʥʦʚʝʩʠʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʩʚʳʰʝ 10
10 
Áʂ. ʅʝʠʟʚʝʩʪʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʙʨʘʟʦʤ ʵʪʦʪ ʢʦʣʣʘʧʩ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʪʠʤ, ʪ.ʝ. ɺʩʝʣʝʥʥʘʷ 

ʨʘʩʰʠʨʷʝʪʩʷ ʦʪ ʵʪʦʛʦ ʦʯʝʥʴ ʛʦʨʷʯʝʛʦ ʩʦʩʪʦʷʥʠʷ.è (çGravitational 

Theory and Observationè. Physics Today, 1967; ʧʝʨʝʚʦʜ ʚʟʷʪ ʠʟ 

çʕʡʥʰʪʝʡʥʦʚʩʢʦʛʦ ʩʙʦʨʥʠʢʘè 1969-1970) 

ɼʠʢʢʝ ʧʦʥʠʤʘʣ, ʯʪʦ ʠʟʣʫʯʝʥʠʝ ʛʦʨʷʯʝʡ ʥʘʯʘʣʴʥʦʡ 

ɺʩʝʣʝʥʥʦʡ ʤʦʞʝʪ ʜʦ ʩʠʭ ʧʦʨ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʢʦʩʤʦʩʝ. ʃʝʪʦʤ 

1964 ʛʦʜʘ ɼʠʢʢʝ ʠ ɼʞʠʤ ʇʠʙʣʩ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʵʪʦ 

ʦʩʪʘʪʦʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʤʦʞʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʠʙʦʨʘʤʠ. 

ɺʤʝʩʪʝ ʩ ʇ. ʈʦʣʣʦʤ ʠ ɼ. ɺʠʣʢʠʥʩʦʥʦʤ ʦʥʠ ʩʪʘʣʠ ʛʦʪʦʚʠʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʵʪʦʛʦ ʧʝʨʚʠʯʥʦʛʦ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʅʦ ʫʯʝʥʳʝ ʇʨʠʥʩʪʦʥʘ ʦʧʦʟʜʘʣʠ.  

ɺ 1963 ʛʦʜʫ ʬʠʟʠʢ ɸʨʥʦ ʇʝʥʟʠʘʩ ʧʨʝʜʣʦʞʠʣ ʨʫʢʦʚʦʜʩʪʚʫ 

ʣʘʙʦʨʘʪʦʨʠʠ çɹʝʣʣè ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʜʣʷ ʨʘʜʠʦʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʘʥʪʝʥʥʫ-ʨʫʧʦʨ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ, ʠ ʧʦʣʫʯʠʣ ʩʦʛʣʘʩʠʝ. 

ʂ ʇʝʥʟʠʘʩʫ ʧʨʠʩʦʝʜʠʥʠʣʩʷ ʬʠʟʠʢ ʈʦʙʝʨʪ ɺʠʣʴʩʦʥ - ʠ ʦʥʠ ʩʪʘʣʠ 
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ʧʨʝʚʨʘʱʘʪʴ ʩʧʫʪʥʠʢʦʚʫʶ ʘʥʪʝʥʥʫ ʚ ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʘʜʠʦʘʩʪʨʦʥʦʤʠʠ. 

ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʇʝʥʟʠʘʩ ʠ ɺʠʣʴʩʦʥ ʟʥʘʣʠ ʧʨʦ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʜʝʬʝʢʪ ʘʥʪʝʥʥʳ - ʦʥʘ çʰʫʤʝʣʘè. ʀʥʞʝʥʝʨʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʞʜʝ ʨʘʙʦʪʘʣʠ ʩ ʘʥʪʝʥʥʦʡ ʠ ʣʦʚʠʣʠ ʩʠʛʥʘʣʳ 

ʩʧʫʪʥʠʢʦʚ, ʥʝ ʩʤʦʛʣʠ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʝʧʦʥʷʪʥʦʛʦ ʨʘʜʠʦʰʫʤʘ. 

ʈʘʜʠʦʘʩʪʨʦʥʦʤʘʤ ʇʝʥʟʠʘʩʫ ʠ ɺʠʣʴʩʦʥʫ ʵʪʠ ʧʦʤʝʭʠ ʪʦʞʝ 

ʤʝʰʘʣʠ. ɺʝʩʴ 1964 ʛʦʜ ʫʯʝʥʳʝ ʙʝʟʫʩʧʝʰʥʦ ʧʨʦʙʦʚʘʣʠ ʩʘʤʳʝ 

ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʰʫʤʘ, ʚʢʣʶʯʘʷ ʠʟʛʥʘʥʠʝ ʛʦʣʫʙʝʡ 

ʠ ʦʯʠʩʪʢʫ ʘʥʪʝʥʥʳ ʦʪ ʛʦʣʫʙʠʥʦʛʦ ʧʦʤʝʪʘ, ʢʦʪʦʨʳʡ ʇʝʥʟʠʘʩ ʠ 

ɺʠʣʴʩʦʥ ʚ ʙʫʜʫʱʝʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʜʝʣʠʢʘʪʥʦ ʥʘʟʚʘʣʠ çʙʝʣʳʤ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤè. ʋʧʨʷʤʳʝ ʛʦʣʫʙʠ, ʚʳʩʝʣʝʥʥʳʝ ʠ 

ʫʚʝʟʝʥʥʳʝ ʧʦʜʘʣʴʰʝ ʦʪ ʘʥʪʝʥʥʳ, ʫʧʦʨʥʦ ʚʦʟʚʨʘʱʘʣʠʩʴ ʥʘ 

ʧʨʠʚʳʯʥʦʝ ʤʝʩʪʦ. ʅʦ ʥʠʯʝʛʦ ʥʝ ʧʦʤʦʛʘʣʦ - ʜʘʞʝ ʚʳʯʠʱʝʥʥʘʷ 

ʨʫʧʦʨʥʘʷ ʘʥʪʝʥʥʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘ ʚʦ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʥʝʙʘ ʰʫʤ, 

ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʨʘʜʠʦʠʟʣʫʯʝʥʠʶ ʯʝʨʥʦʛʦ ʪʝʣʘ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ 3.5 ʛʨʘʜʫʩʘ ʂʝʣʴʚʠʥʘ. 

ʄʘʢʩ ʇʣʘʥʢ (1858-1947), ʠʟʫʯʘʷ, ʧʦ ʧʨʦʩʴʙʝ 

ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʝʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʣʘʤʧ, 

ʚʳʚʝʣ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʬʦʨʤʫʣʫ ʠʟʣʫʯʝʥʠʷ ʪʝʣʘ, ʢʘʢ ʬʫʥʢʮʠʶ ʝʛʦ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʕʪʘ ʬʦʨʤʫʣʘ ʟʘʜʘʚʘʣʘ ʚʠʜ ʩʧʝʢʪʨʘ ʪʝʣʘ, ʪʦ ʝʩʪʴ 

ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʝʛʦ ʩʚʝʯʝʥʠʷ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ. 

ʇʣʘʥʢʦʚʩʢʠʡ ʩʧʝʢʪʨ ʦʧʠʩʳʚʘʣʩʷ ʧʣʘʚʥʦʡ ʢʨʠʚʦʡ ʩ ʦʜʥʠʤ 

çʛʦʨʙʦʤè, ʢʦʪʦʨʳʡ ʜʦʩʪʠʛʘʣ ʤʘʢʩʠʤʫʤʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʝ 

ʚʦʣʥʳ. ʀʟ ʬʦʨʤʫʣʳ ʇʣʘʥʢʘ ʩʣʝʜʦʚʘʣʦ, ʯʪʦ ʧʨʠ ʥʘʛʨʝʚʝ ʪʝʣʘ 

ʤʘʢʩʠʤʫʤ ʩʧʝʢʪʨʘ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʢʦʨʦʪʢʠʭ ʚʦʣʥ. ʇʦʵʪʦʤʫ 

ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʜʚʠʛʘʣ ʩʧʝʢʪʨ ʠ ʮʚʝʪ ʟʚʝʟʜ ʦʪ ʢʨʘʩʥʳʭ 

ʢʘʨʣʠʢʦʚ ʢ ʞʝʣʪʳʤ ʩʚʝʪʠʣʘʤ (ʢʘʢ ʥʘʰʝ ʉʦʣʥʮʝ) ʠ ʛʦʣʫʙʳʤ 

ʩʚʝʨʭʛʠʛʘʥʪʘʤ. ʉʧʝʢʪʨ ʦʩʪʳʚʘʶʱʝʛʦ ʪʝʣʘ ʩʤʝʱʘʣʩʷ ʦʪ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʨʘʜʠʦʜʠʘʧʘʟʦʥ. ʈʘʜʠʦʠʟʣʫʯʝʥʠʝ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ 3.5 ʢʝʣʴʚʠʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʠʟʣʫʯʝʥʠʶ ʯʝʨʥʦʛʦ 

ʪʝʣʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʤʠʥʫʩ 270 ʮʝʣʴʩʠʝʚ, ʯʪʦ ʙʣʠʟʢʦ ʢ 

ʪʝʤʧʝʨʘʪʫʨʝ ʢʦʣʙʳ ʩ ʞʠʜʢʠʤ ʛʝʣʠʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʝʥʟʠʘʩ ʠ 

ɺʠʣʴʩʦʥ ʧʦʣʫʯʠʣʠ ʩʪʨʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ð ʠʭ ʘʥʪʝʥʥʘ ʰʫʤʝʣʘ 

ʪʘʢ, ʩʣʦʚʥʦ ʚʩʷ ɺʩʝʣʝʥʥʘʷ ʙʳʣʘ ʟʘʧʦʣʥʝʥʘ ʦʯʝʥʴ ʭʦʣʦʜʥʳʤ 

ʚʝʱʝʩʪʚʦʤ, ʠ ʵʪʦʪ ʰʫʤ ʙʳʣ ʠʟʦʪʨʦʧʥʳʤ - ʦʥ ʥʝ ʟʘʚʠʩʝʣ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʘʥʪʝʥʥʳ ʠ ʰʝʣ ʦʪʦʚʩʶʜʫ, ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʥʘ ʥʝʙʝ. 

ɺ ʥʘʯʘʣʝ 1965 ʛʦʜʘ ʇʝʥʟʠʘʩ ʫʟʥʘʣ ʦʪ ʟʥʘʢʦʤʦʛʦ ʬʠʟʠʢʘ, 

ʯʪʦ ʚ ʇʨʠʥʩʪʦʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʣʩʷ ʚʩʝʛʦ ʚ 
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ʧʦʣʫʩʦʪʥʝ ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʠʭ ʨʘʜʠʦʘʥʪʝʥʥʳ, ʛʨʫʧʧʘ ʟʥʘʤʝʥʠʪʦʛʦ 

ʫʯʝʥʦʛʦ ɼʠʢʢʝ ʨʘʙʦʪʘʝʪ ʥʘʜ ʧʦʠʩʢʦʤ ʦʩʪʘʪʦʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ 

ʚʟʦʨʚʘʚʰʝʡʩʷ ɺʩʝʣʝʥʥʦʡ, ʠ ʪʘʤ ʤʦʛʫʪ ʟʥʘʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʘʥʪʝʥʥʦʡ-ʨʫʧʦʨʦʤ. 

ʇʝʥʟʠʘʩ ʧʦʟʚʦʥʠʣ ʈʦʙʝʨʪʫ ɼʠʢʢʝ. ʇʨʦʬʝʩʩʦʨ ʟʘʜʘʣ 

ʥʝʩʢʦʣʴʢʦ ʚʦʧʨʦʩʦʚ ʠ ʥʘʟʥʘʯʠʣ ʚʩʪʨʝʯʫ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʚ 

ʢʦʥʮʝ ʤʘʨʪʘ 1965 ʛʦʜʘ, ɼʠʢʢʝ, ʈʦʣʣ ʠ ɺʠʣʢʠʥʩʦʥ ʧʨʠʝʭʘʣʠ ʢ 

ʇʝʥʟʠʘʩʫ ʠ ɺʠʣʴʩʦʥʫ. ʂʦʛʜʘ ɼʠʢʢʝ ʫʟʥʘʣ, ʯʪʦ ʠʟʤʝʨʝʥʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʜʠʦʰʫʤʘ ʨʘʚʥʘ 3 ʛʨʘʜʫʩʘʤ ʂʝʣʴʚʠʥʘ, ʦʥ 

ʧʦʚʝʨʥʫʣʩʷ ʢ ʩʚʦʝʡ ʢʦʤʘʥʜʝ ʠ ʩʢʘʟʘʣ: çʆʥʠ ʧʦʣʫʯʠʣʠ ʪʦ, ʯʪʦ 

ʥʘʜʦ!è 

ʋʯʝʥʳʝ ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ çɹʝʣʣè ʠ ʘʩʪʨʦʥʦʤʳ ʠʟ ʇʨʠʥʩʪʦʥʘ 

ʦʧʫʙʣʠʢʦʚʘʣʠ ʩʚʦʠ ʨʘʙʦʪʳ ʚ ʦʜʥʦʤ ʞʫʨʥʘʣʝ. ʉʪʘʪʴʷ ʇʝʥʟʠʘʩʘ ʠ 

ɺʠʣʴʩʦʥʘ ʨʘʩʩʢʘʟʳʚʘʣʘ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʜʠʦʰʫʤʘ 

ʚ ʢʦʩʤʦʩʝ. ɺ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʪʘʪʴʝ ʈʦʙʝʨʪ ɼʠʢʢʝ ʩ ʩʦʘʚʪʦʨʘʤʠ 

(ʩʨʝʜʠ ʢʦʪʦʨʳʭ ɼ. ɺʠʣʢʠʥʩʦʥ, ʚ ʯʝʩʪʴ ʢʦʪʦʨʦʛʦ ʥʘʟʦʚʫʪ ʩʧʫʪʥʠʢ 

WMAP, ʟʘʧʫʱʝʥʥʳʡ ʚ 2001 ʛʦʜʫ, ʠ ɼʞ. ʇʠʙʣʩ ï ʙʫʜʫʱʠʡ 

ʥʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ 2019 ʛʦʜʘ) ʧʨʘʚʠʣʴʥʦ ʠʥʪʝʨʧʨʝʪʠʨʫʪʁ 

ʥʘʙʣʶʜʝʥʠʷ ʇʝʥʟʠʘʩʘ-ɺʠʣʴʩʦʥʘ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ʟʘʤʢʥʫʪʦʡ ʠ 

ʮʠʢʣʠʯʥʦʡ ɺʩʝʣʝʥʥʦʡ. ɻʨʫʧʧʘ ɼʠʢʢʝ ʧʦʣʘʛʘʣʘ, ʯʪʦ ʪʘʢʘʷ ʤʦʜʝʣʴ 

ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʙʘʨʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ (ʦʪʩʫʪʩʪʚʠʝ 

ʘʥʪʠʤʘʪʝʨʠʠ): çʤʳ ʟʘʢʣʶʯʘʝʤ, ʯʪʦ ʨʘʟʫʤʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ 

ʩʦʭʨʘʥʠʪʴ ʩʦʭʨʘʥʝʥʠʝ ʙʘʨʠʦʥʦʚ, ʝʩʣʠ ɺʩʝʣʝʥʥʘʷ ʟʘʤʢʥʫʪʘ ʠ 

ʢʦʣʝʙʣʝʪʩʷè.  

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʣʘʩʴ ʮʠʢʣʠʯʝʩʢʘ ̫ʧʝʨʝʨʘʙʦʪʢʘ ʪʷʞʝʣʳʭ 

ʘʪʦʤʥʳʭ ʷʜʝʨ: çʇʨʝʜʧʦʣʘʛʘʷ ʦʩʮʠʣʣʠʨʫʶʱʫʶ ʢʦʩʤʦʣʦʛʠʶ ʙʝʟ 

ʩʠʥʛʫʣʷʨʥʦʩʪʝʡ, ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʣʞʥʘ ʙʳʣʘ 

ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ, ʯʪʦʙʳ ʨʘʟʣʦʞʠʪʴ ʪʷʞʝʣʳʝ ʵʣʝʤʝʥʪʳ 

ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʮʠʢʣʘé ɺ ʵʪʦʡ ʢʘʨʪʠʥʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʣʘʧʩʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ɺʩʝʣʝʥʥʦʡ ʧʨʝʚʳʩʠʪ 10
10

 Áʂ, ʯʪʦʙʳ ʧʝʧʝʣ 

ʧʨʝʜʳʜʫʱʝʛʦ ʮʠʢʣʘ ʧʝʨʝʨʘʙʦʪʘʣʩʷ ʦʙʨʘʪʥʦ ʚ ʚʦʜʦʨʦʜ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʟʚʝʟʜ ʚ ʩʣʝʜʫʶʱʝʤ ʮʠʢʣʝè. 

ɺ ʩʪʘʪʴʝ ɼʠʢʢʝ-ʇʠʙʣʩʘ-ʈʦʣʣʘ-ɺʠʣʢʠʥʩʦʥʘ ʙʦʣʝʝ ʨʘʥʥʠʝ 

ʨʘʙʦʪʳ ʛʨʫʧʧʳ ɻʘʤʦʚʘ ʫʧʦʤʠʥʘʣʠʩʴ ʦʜʥʦʡ ʩʪʨʦʢʦʡ ʢʘʢ ʧʨʠʤʝʨ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʫʢʣʝʦʩʠʥʪʝʟʘ ð ʙʝʟ ʧʦʷʩʥʝʥʠʡ, ʯʪʦ 

ʠʤʝʥʥʦ ʵʪʘ ʛʨʫʧʧʘ ʝʱʝ 17 ʣʝʪ ʥʘʟʘʜ ʧʦʣʫʯʠʣʘ ʧʨʘʚʠʣʴʥʳʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɺʧʦʩʣʝʜʩʪʚʠʠ 

ʇʠʙʣʩ ʢʣʷʣʩʷ, ʯʪʦ ʥʠ ʦʥ, ʥʠ ɼʠʢʢʝ, ʥʝ ʚʠʜʝʣʠ ʨʘʙʦʪ ɻʘʤʦʚʘ. ʅʦ 
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ʧʨʝʜʳʜʫʱʘʷ ʩʪʘʪʴʷ ʇʠʙʣʩʘ ʦ ʨʝʣʠʢʪʦʚʦʤ ʠʟʣʫʯʝʥʠʠ ʙʳʣʘ 

ʦʪʚʝʨʛʥʫʪʘ ʞʫʨʥʘʣʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʦʛʦ, ʯʪʦ 90% ʝʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʣʫʯʝʥʳ ʨʘʥʝʝ ð ʚ ʛʨʫʧʧʝ ɻʘʤʦʚʘ, ɸʣʴʬʝʨʘ ʠ ʍʝʨʤʘʥʘ. 

ʈʝʮʝʥʟʝʥʪ (ʢʦʪʦʨʳʤ ʙʳʣ, ʚʠʜʠʤʦ, ʩʘʤ ɸʣʴʬʝʨ) ʜʘʞʝ ʧʨʠʩʣʘʣ 

ʇʠʙʣʩʫ ʩʧʠʩʦʢ ʨʘʙʦʪ ʛʨʫʧʧʳ. ʇʦʟʞʝ ɸʣʴʬʝʨ ʩ ʛʦʨʝʯʴʶ ʩʢʘʟʘʣ: 

çɼʞʠʤ ʇʠʙʣʩ ʟʥʘʣ ʦ ʥʘʰʠʭ ʨʘʙʦʪʘʭ, ʝʩʣʠ ʦʥ ʥʝ ʙʝʩʧʨʦʙʫʜʥʦ 

ʪʫʧ!è 

ʇʨʝʥʝʙʨʝʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʨʫʧʧʳ ɻʘʤʦʚʘ ʧʨʠʚʝʣʦ ʢ 

ʪʦʤʫ, ʯʪʦ ʚ 1978 ʛʦʜʫ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʟʘ ʦʪʢʨʳʪʠʝ 

ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʣʫʯʠʣʠ ʥʘʙʣʶʜʘʪʝʣʠ ʇʝʥʟʠʘʩ ʠ 

ɺʠʣʴʩʦʥ, ʥʦ ʥʝ ʧʦʣʫʯʠʣʠ ʪʝʦʨʝʪʠʢʠ ɸʣʴʬʝʨ ʠ ʍʝʨʤʘʥ, 

ʧʨʝʜʩʢʘʟʘʚʰʠʝ ʵʪʦ ʠʟʣʫʯʝʥʠʝ (ɻʘʤʦʚ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʫʤʝʨ). 

ʇʝʥʟʠʘʩ, ʦʪʧʨʘʚʣʷʷʩʴ ʟʘ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʝʡ, ʧʨʠʛʣʘʩʠʣ 

ɸʣʴʬʝʨʘ ʢ ʩʝʙʝ ʜʦʤʦʡ, ʯʪʦʙʳ ʦʥ ʧʦʤʦʛ ʝʤʫ ʩ ʥʦʙʝʣʝʚʩʢʦʡ ʨʝʯʴʶ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʚʠʟʠʪʘ ʨʘʩʩʪʨʦʝʥʥʳʡ ɸʣʴʬʝʨ ʩʣʝʛ ʩ ʩʝʨʜʝʯʥʳʤ 

ʧʨʠʩʪʫʧʦʤ. ʇʦʨʘʜʫʝʤʩʷ ʞʝ ʪʦʤʫ, ʯʪʦ, ɻʘʤʦʚ, ʭʦʪʷ ʠ ʥʝ ʩʤʦʛ 

ʧʦʣʫʯʠʪʴ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ, ʥʦ ʚʩʝ-ʪʘʢʠ ʫʩʧʝʣ ʠʩʧʳʪʘʪʴ 

ʚʦʩʪʦʨʛ ʦʪ ʦʪʢʨʳʪʠʷ ʇʝʥʟʠʘʩʘ-ɺʠʣʴʩʦʥʘ, ʢʦʪʦʨʦʝ ʧʦʜʪʚʝʨʞʜʘʣʦ 

ʝʛʦ ʜʘʚʥʝʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ʦ ʨʝʣʠʢʪʦʚʦʤ ʠʟʣʫʯʝʥʠʠ ʋʣʝʤʘ. 

ʇʦʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʜʦʢʘʟʘʣʠ ʠʜʝʶ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ɺ 1972 ʛʦʜʫ, ʚ ʢʥʠʛʝ 

ñCosmology, Fusion & Other Mattersò, ʧʦʩʚʷʱʝʥʥʦʡ ʧʘʤʷʪʠ ɻ. 

ɻʘʤʦʚʘ, ʥʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ɸʨʥʦ ʇʝʥʟʠʘʩ ʢʦʥʩʪʘʪʠʨʦʚʘʣ: 

çʂʘʨʪʠʥʘ ɺʩʝʣʝʥʥʦʡ, ʢʦʪʦʨʫʶ ʩʤʦʛʣʠ ʧʦʣʫʯʠʪʴ 

ʨʘʜʠʦʘʩʪʨʦʥʦʤʳ, ʜʘʣʝʢʘ ʦʪ ʧʦʣʥʦʡ ʠ ʦʪʣʠʯʘʝʪʩʷ ʚ ʜʝʪʘʣʷʭ, ʥʦ 

ʦʥʘ ʧʦʨʘʟʠʪʝʣʴʥʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʢʘʨʪʠʥʦʡ, ʥʘʨʠʩʦʚʘʥʥʦʡ 

ɻʝʦʨʛʠʝʤ ɻʘʤʦʚʳʤ (1949) ʯʝʪʚʝʨʪʴ ʚʝʢʘ ʥʘʟʘʜè. ʕʜʚʘʨʜ ʊʝʣʣʝʨ ʚ 

ʵʪʦʡ ʞʝ ʢʥʠʛʝ ʦʪʤʝʪʠʣ: çɼʞʦʨʜʞ ɻʘʤʦʚ, ɼʞʦ ʜʣʷ ʩʚʦʠʭ ʜʨʫʟʝʡ, 

ʙʳʣ ʬʠʟʠʢʦʤ ʩ ʧʨʝʚʦʩʭʦʜʥʳʤ ʚʢʫʩʦʤè. 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʨʘʟʚʠʪʠʠ ʢʦʥʮʝʧʮʠʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ 

ʩʪʘʣ 1992 ʛʦʜ, ʢʦʛʜʘ ʛʨʫʧʧʘ ʫʯʝʥʳʭ, ʚʦ ʛʣʘʚʝ ʩ ɼʞʦʥʦʤ ʄʘʟʝʨʦʤ 

ʠʟ ɻʦʜʜʘʨʜʩʢʦʛʦ ʮʝʥʪʨʘ ʢʦʩʤʠʯʝʩʢʠʭ ʧʦʣʝʪʦʚ ʅɸʉɸ, ʩ ʧʦʤʦʱʴʶ 

ʩʧʫʪʥʠʢʘ COBE ʦʩʫʝɦʩʪʚʠʣʘ ʩʢʘʥʠʨʦʚʘʥʠʝ ʚʩʝʛʦ ʥʝʙʘ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʘʭ ʜʣʠʥ ʚʦʣʥ. ʋʯʝʥʳʝ ʛʨʫʧʧʳ COBE ʜʦʢʘʟʘʣʠ, 

ʯʪʦ ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʩ ʦʛʨʦʤʥʦʡ ʪʦʯʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʪʝʧʣʦʚʳʤ ʠ ʯʝʨʥʦʪʝʣʴʥʳʤ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ 

ʬʣʫʢʪʫʘʮʠʠ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ ʦʜʥʫ 

ʩʪʦʪʳʩʷʯʥʫʶ ʦʪ ʩʚʝʯʝʥʠʷ ʬʦʥʘ. ʇʨʠʤʝʨʥʦ ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ, ʛʨʫʧʧʘ 

ʨʦʩʩʠʡʩʢʦʛʦ ʩʧʫʪʥʠʢʘ çʈʝʣʠʢʪè ʦʮʝʥʠʣʘ ʠʟ ʥʘʙʣʶʜʝʥʠʡ 
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ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʝʣʠʢʪʦʚʦʛʦ ʬʦʥʘ, ʨʘʙʦʪʘʷ ʩ ʦʜʥʦʡ ʜʣʠʥʦʡ 

ʚʦʣʥʳ. ʊʝʤ ʩʘʤʳʤ, ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʫʨʦʚʝʥʴ ʘʥʠʟʦʪʨʦʧʠʠ 

ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʥʘʢʣʘʜʳʚʘʣʦ ʚʘʞʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ɼʞʦʥ ʄʘʟʝʨ ʠ ɼʞʦʨʜʞ ʉʤʫʪ ʧʦʣʫʯʠʣʠ 

ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ 2006 ʛʦʜʘ ʟʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʯʝʨʥʦʪʝʣʴʥʦʩʪʠ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʠʟʫʯʝʥʠʝ ʝʛʦ 

ʘʥʠʟʦʪʨʦʧʠʠ. 

ʈ. ɸ. ʉʶʥʷʝʚ ʠ ʗ. ɹ. ɿʝʣʴʜʦʚʠʯ ʚ 1969 ʛʦʜʫ ʧʨʝʜʩʢʘʟʘʣʠ 

ʵʬʬʝʢʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʝʛʦ 

ʨʘʩʩʝʷʥʠʠ ʥʘ ʵʣʝʢʪʨʦʥʘʭ ʤʝʞʟʚʝʟʜʥʦʛʦ ʛʘʟʘ. ʉʝʡʯʘʩ ʵʬʬʝʢʪ 

ʉʶʥʷʝʚʘ-ɿʝʣʴʜʦʚʠʯʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʩʢʦʧʣʝʥʠʡ ʛʘʣʘʢʪʠʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 1965 ʛʦʜʫ, ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʨʝʣʠʢʪʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ - ʪʘʢ ʥʘʟʚʘʣ ʧʝʨʚʠʯʥʦʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ 

ʠʟʚʝʩʪʥʳʡ ʩʦʚʝʪʩʢʠʡ ʘʩʪʨʦʬʠʟʠʢ ʀʦʩʠʬ ʐʢʣʦʚʩʢʠʡ (1916-1985), 

ʢʦʥʮʝʧʮʠʷ ʛʦʨʷʯʝʡ ɺʩʝʣʝʥʥʦʡ ʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʙʳʣʘ 

ʧʦʜʪʚʝʨʞʜʝʥʘ ʠ ʧʨʠʦʙʨʝʣʘ ʰʠʨʦʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʉ ʵʪʦʛʦ 

ʤʦʤʝʥʪʘ, ʪʝʦʨʝʪʠʢʠ ʬʦʢʫʩʠʨʦʚʘʣʠʩʴ ʥʘ ʨʘʟʚʠʪʠʠ ʤʦʜʝʣʠ 

ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, ʘ ʚ ʠʩʪʦʨʠʠ ʢʦʩʤʦʣʦʛʠʠ ʚʩʪʫʧʠʣʘ ʥʦʚʘʷ ʵʧʦʭʘ. 
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ʏʘʩʪʴ II . ʂʨʠʟʠʩ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ɺʩʝʣʝʥʥʦʡ 

(1965-2015) 

ʅʠ ʚ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, ʢʨʦʤʝ 

ʢʦʩʤʦʣʦʛʠʠ, ʥʝʪ ʪʘʢʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʟʚʦʣʴʥʳʭ ʠ 

ʟʘʚʝʜʦʤʦ ʦʰʠʙʦʯʥʳʭ ʪʝʦʨʠʡ, 

ʩʦʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦ ʚʨʝʤʝʥʠ ʩ 

ʧʨʘʚʠʣʴʥʦʡ ʪʝʦʨʠʝʡ.  

ʗ. ɹ. ɿʝʣʴʜʦʚʠʯ 

 

ʇʦʩʣʝ 1965 ʛʦʜʘ ʢʦʩʤʦʣʦʛʠʷ ʛʦʨʷʯʝʡ ɺʩʝʣʝʥʥʦʡ, 

ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘ, ʚʩʪʫʧʠʣʘ ʚ ʬʘʟʫ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʋʯʝʥʳʤ ʧʨʝʜʩʪʦʷʣʦ ʨʝʰʠʪʴ ʨʷʜ ʦʯʝʥʴ 

ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ: ʥʘʡʪʠ ʧʨʠʯʠʥʫ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, ʘ ʪʘʢʞʝ 

ʩʧʘʩʪʠ ʤʠʨ ʦʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʦʣʛʦʝ 

ʚʨʝʤʷ ʤʘʷʯʠʣʘ ʧʝʨʝʜ ʬʠʟʠʢʘʤʠ, ʥʦ ʧʝʨʝʜ ʢʦʩʤʦʣʦʛʘʤʠ ʚʩʪʘʣʘ ʚʦ 

ʚʝʩʴ ʨʦʩʪ ʩʚʦʝʡ ʥʝʦʪʚʨʘʪʠʤʦʩʪʠ. 

ɻʣʘʚʘ 3. ʇʨʦʙʣʝʤʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ 

ʏʪʦ ʵʪʠ ʨʘʟʜʨʘʞʘʶʱʠʝ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʥʘʤ ʛʦʚʦʨʷʪ?  

ʈ. ɼʠʢʢʝ 

 

ɺ ʪʝʦʨʠʠ ʧʦʣʷ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʠʢʘʢʠʭ ʩʠʥʛʫʣʷʨʥʦʩʪʝʡ.  

ɸ. ʕʡʥʰʪʝʡʥ 

 

ʉʠʥʛʫʣʷʨʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʠʣʣʶʟʠʝʡ. 

ʊ. ɹʵʥʢʩ ʠ ʋ. ʌʠʰʣʝʨ 

 

ɽʩʣʠ ʚ ʬʦʨʤʫʣʝ ʅʴʶʪʦʥʘ ʜʣʷ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʚʠʪʠʨʫʶʱʝʛʦ ʰʘʨʘ (ʥʘʧʨʠʤʝʨ, ɿʝʤʣʠ) 

ʫʤʝʥʴʰʠʪʴ ʨʘʜʠʫʩ ʰʘʨʘ ʜʦ ʥʫʣʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʝ, ʪʦ ʩʠʣʘ 

ʪʷʛʦʪʝʥʠʷ ʫʩʪʨʝʤʠʪʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʌʠʟʠʢʠ ʥʘʟʚʘʣʠ ʵʪʫ 

ʥʫʣʝʚʫʶ ʪʦʯʢʫ çʩʠʥʛʫʣʷʨʥʦʩʪʴʶè ʦʪ ʣʘʪʠʥʩʢʦʛʦ çsingularisè - 

ʦʪʜʝʣʴʥʳʡ, ʦʩʦʙʳʡ.  ɺʦʟʣʝ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʠʣʘ 

ʜʦʣʞʥʘ ʘʙʩʦʣʶʪʥʦ ʜʦʤʠʥʠʨʦʚʘʪʴ ʥʘʜ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ 
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ʬʠʟʠʯʝʩʢʠʤʠ ʩʠʣʘʤʠ: ʷʜʝʨʥʳʤʠ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʠ ʪ.ʜ. ʕʪʘ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʝʪʩʷ ʤʘʣʦʨʝʘʣʴʥʦʡ. ʂʪʦ ʠʟ ʥʘʩ, 

ʩʠʜʷ ʥʘ ʩʪʫʣʝ, ʙʦʠʪʩʷ ʧʨʦʚʘʣʠʪʴʩʷ ʢ ʮʝʥʪʨʫ ɿʝʤʣʠ? ʆʪ ʪʘʢʦʛʦ 

ʧʘʜʝʥʠʷ ʥʘʩ ʫʜʝʨʞʠʚʘʶʪ ʩʠʣʳ ʫʧʨʫʛʦʩʪʠ ʩʪʫʣʘ, ʬʫʥʜʘʤʝʥʪʘ 

ʟʜʘʥʠʷ ʠ ʩʘʤʦʡ ʟʝʤʥʦʡ ʢʦʨʳ.  

ʇʨʠʨʦʜʘ ʤʥʦʛʦʦʙʨʘʟʥʦ ʙʘʣʘʥʩʠʨʫʝʪ. ɼʘʞʝ ʚ ʞʠʜʢʦʤ 

ʦʛʥʝʥʥʦʤ ʉʦʣʥʮʝ, ʚʦʟʣʝ ʢʦʪʦʨʦʛʦ ʤʥʦʛʠʝ ʤʠʣʣʠʘʨʜʳ ʣʝʪ ʛʨʝʝʪʩʷ 

ʥʘʰʘ ʧʣʘʥʝʪʘ, ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʥʳʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʛʨʘʚʠʪʘʮʠʝʡ ʠ 

ʩʫʤʤʘʨʥʳʤ ʜʘʚʣʝʥʠʝʤ ʧʣʘʟʤʳ ʠ ʠʟʣʫʯʝʥʠʷ: ʛʨʘʚʠʪʘʮʠʷ 

ʩʪʨʝʤʠʪʩʷ ʧʨʠʪʷʥʫʪʴ ʚʝʱʝʩʪʚʦ ʢ ʮʝʥʪʨʫ ʉʦʣʥʮʘ, ʘ ʜʘʚʣʝʥʠʝ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʵʪʦʛʦ ʩʜʝʣʘʪʴ ʠ ʚʳʪʘʣʢʠʚʘʝʪ ʚʝʱʝʩʪʚʦ ʥʘʨʫʞʫ. ʊʘʢ 

ʢʦʨʘʙʣʴ ʧʣʳʚʝʪ ʧʦ ʪʦʥʢʦʡ ʧʣʝʥʢʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʛʨʘʚʠʪʘʮʠʝʡ, 

ʢʦʪʦʨʘʷ ʭʦʯʝʪ ʝʛʦ ʫʪʦʧʠʪʴ, ʠ ʚʳʪʘʣʢʠʚʘʶʱʝʡ ʩʧʘʩʠʪʝʣʴʥʦʡ 

ʩʠʣʦʡ ɸʨʭʠʤʝʜʘ. 

ʅʦ ʣʶʙʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʨʫʰʝʥʦ. 

 

3.1 ʅʝʦʪʚʨʘʪʠʤʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʢʦʣʣʘʧʩʘ 

 

ʆʪʢʨʳʪʠʝ, ʯʪʦ ʩʠʥʛʫʣʷʨʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʥʝʠʟʙʝʞʥʳʤ ʩʣʝʜʩʪʚʠʝʤ 

ʵʡʥʰʪʝʡʥʦʚʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʦʙʱʝʡ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʷʚʠʣʦʩʴ 

ʰʦʢʠʨʫʶʱʠʤ ʠʟʚʝʩʪʠʝʤ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʬʠʟʠʢʦʚ, ʠ ʵʪʦʪ ʰʦʢ 

ʫ ʤʥʦʛʠʭ ʝʱʝ ʥʝ ʧʨʦʰʝʣ.  

ʂʠʧ ʊʦʨʥ (1994) 

 

ɿʚʝʟʜʳ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ: ʨʦʞʜʘʶʪʩʷ, ʞʠʚʫʪ ʠ ʫʤʠʨʘʶʪ - 

ʪʠʭʦ ʠʣʠ ʩʦ ʚʟʨʳʚʦʤ. ʊʝʤʧ ʵʚʦʣʶʮʠʠ, ʘ ʪʘʢʞʝ ʝʝ ʢʦʥʝʯʥʳʡ 

ʨʝʟʫʣʴʪʘʪ, ʟʘʚʠʩʠʪ ʦʪ ʥʘʯʘʣʴʥʦʡ ʤʘʩʩʳ ʟʚʝʟʜʳ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʬʠʥʘʣʦʚ ʵʚʦʣʶʮʠʠ ʟʚʝʟʜʳ ʪʠʧʠʯʥʦʡ ʤʘʩʩʳ 

ʷʚʣʷʝʪʩʷ ʝʝ ʦʩʪʳʚʘʥʠʝ ʠ ʨʘʩʧʫʭʘʥʠʝ ʚ çʢʨʘʩʥʳʡ ʛʠʛʘʥʪè (ʵʪʦ 

ʩʫʜʴʙʘ ʠ ʥʘʰʝʛʦ ʉʦʣʥʮʘ). ʇʦʪʦʤ ʢʨʘʩʥʳʡ ʛʠʛʘʥʪ ʩʙʨʘʩʳʚʘʝʪ 

ʚʥʝʰʥʶʶ ʦʙʦʣʦʯʢʫ, ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʨʘʩʰʠʨʷʶʱʝʡʩʷ 

ʧʣʘʥʝʪʘʨʥʦʡ ʪʫʤʘʥʥʦʩʪʴʶ, ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ çʙʝʣʳʡ ʢʘʨʣʠʢè, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʫʛʣʝʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ. ɹʝʣʳʡ ʢʘʨʣʠʢ ï ʵʪʦ 

ʢʦʤʧʘʢʪʥʘʷ ʛʦʨʷʯʘʷ ʟʚʝʟʜʘ ʩ ʤʘʩʩʦʡ, ʙʣʠʟʢʦʡ ʢ ʩʦʣʥʝʯʥʦʡ, ʥʦ ʧʦ 

ʨʘʟʤʝʨʫ ʤʝʥʴʰʝ ʉʦʣʥʮʘ ʚ ʩʪʦ ʨʘʟ, ʪʦ ʝʩʪʴ ʜʠʘʤʝʪʨ ʙʝʣʦʛʦ 
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ʢʘʨʣʠʢʘ ʩʦʧʦʩʪʘʚʠʤ ʩ ʜʠʘʤʝʪʨʦʤ ɿʝʤʣʠ. ɺ ʥʘʯʘʣʝ 20 ʚʝʢʘ ʵʪʠ 

ʤʘʣʦʟʘʤʝʪʥʳʝ ʢʨʦʭʦʪʥʳʝ ʟʚʝʟʜʳ, ʨʘʟʦʛʨʝʪʳʝ ʜʦ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʜʝʩʷʪʢʠ ʠ ʜʘʞʝ ʩʦʪʥʠ ʪʳʩʷʯ ʛʨʘʜʫʩʦʚ, ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʚ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʩ. ʇʣʦʪʥʦʩʪʴ ʙʝʣʦʛʦ ʢʘʨʣʠʢʘ 

ʧʨʝʚʦʩʭʦʜʠʪ ʧʣʦʪʥʦʩʪʴ ʦʙʳʯʥʦʡ ʟʚʝʟʜʳ ʥʘ ʤʥʦʛʦ ʧʦʨʷʜʢʦʚ ʠ 

ʜʦʩʪʠʛʘʝʪ 10
5
-10

9
 ʛ/ʩʤ

3 
ʠʣʠ ʜʦ ʪʳʩʷʯʠ ʪʦʥʥ ʥʘ ʢʫʙʠʯʝʩʢʠʡ 

ʩʘʥʪʠʤʝʪʨ. ɹʘʣʘʥʩ ʜʘʚʣʝʥʠʷ ʠ ʛʨʘʚʠʪʘʮʠʠ ʚ ʙʝʣʳʭ ʢʘʨʣʠʢʘʭ 

ʥʝʦʙʳʯʝʥ. ʉ ʨʘʟʚʠʪʠʝʤ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʧʨʠʰʣʦ ʧʦʥʠʤʘʥʠʝ, 

ʯʪʦ ʚ ʵʪʠʭ ʟʚʝʟʜʘʭ, ʠʟ-ʟʘ ʢʦʣʦʩʩʘʣʴʥʦʛʦ ʩʞʘʪʠʷ, ʵʣʝʢʪʨʦʥʥʳʝ 

ʦʙʦʣʦʯʢʠ ʘʪʦʤʦʚ ʨʘʟʨʫʰʝʥʳ. ɺʝʱʝʩʪʚʦ ʙʝʣʦʛʦ ʢʘʨʣʠʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʝʨʭʧʣʦʪʥʫʶ ʧʣʘʟʤʫ ʠʟ ʷʜʝʨ ʠ ʵʣʝʢʪʨʦʥʦʚ. 

ɺ ʪʘʢʦʤ ʷʜʝʨʥʦ-ʵʣʝʢʪʨʦʥʥʦʤ ʧʣʘʟʤʝʥʥʦʤ ʰʘʨʝ ʛʨʘʚʠʪʘʮʠʷ 

ʫʨʘʚʥʦʚʝʰʠʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝʤ ʚʳʨʦʞʜʝʥʥʦʛʦ ʛʘʟʘ ʵʣʝʢʪʨʦʥʦʚ. 

ʄʦʣʦʜʦʡ ʠʥʜʠʡʩʢʠʡ ʘʩʪʨʦʬʠʟʠʢ ʉʫʙʨʘʤʘʥʴʷʥ 

ʏʘʥʜʨʘʩʝʢʘʨ ʚ 1929 ʛʦʜʫ, ʚʦ ʚʨʝʤʷ ʜʦʣʛʦʛʦ ʧʫʪʝʰʝʩʪʚʠʷ ʥʘ 

ʧʘʨʦʭʦʜʝ ʠʟ ʀʥʜʠʠ ʚ ɸʥʛʣʠʶ, ʨʘʩʩʯʠʪʘʣ, ʯʪʦ ʚ ʙʝʣʦʤ ʢʘʨʣʠʢʝ ʩ 

ʤʘʩʩʦʡ ʥʘ 40% ʙʦʣʴʰʝ, ʯʝʤ ʤʘʩʩʘ ʉʦʣʥʮʘ, ʩʠʣʘ ʜʘʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʛʘʟʘ ʫʞʝ ʥʝ ʩʤʦʞʝʪ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʛʨʘʚʠʪʘʮʠʠ. 

ʊʘʢʘʷ ʟʚʝʟʜʘ ʜʦʣʞʥʘ ʢʦʣʣʘʧʩʠʨʦʚʘʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦ. ʕʪʦʪ 

ʰʦʢʠʨʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ ʪʦʥʢʠʭ ʢʚʘʥʪʦʚʳʭ 

ʵʬʬʝʢʪʘʭ ʚ ʚʳʨʦʞʜʝʥʥʦʡ ʩʚʝʨʭʧʣʦʪʥʦʡ ʤʘʪʝʨʠʠ ʙʝʣʦʛʦ ʢʘʨʣʠʢʘ. 

ʏʘʥʜʨʘʩʝʢʘʨ ʩʜʝʣʘʣ ʚ ɸʥʛʣʠʠ ʜʦʢʣʘʜ ʦ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʥʦ ʵʪʘ 

ʨʘʙʦʪʘ ʙʳʣʘ ʚʝʩʴʤʘ ʢʨʠʪʠʯʥʦ ʚʦʩʧʨʠʥʷʪʘ ʘʚʪʦʨʠʪʝʪʥʳʤ ɸ. ʉ. 

ʕʜʜʠʥʛʪʦʥʦʤ, ʢʦʪʦʨʳʡ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʦʪʢʘʟʘʣʩʷ ʧʨʠʟʥʘʚʘʪʴ 

ʥʘʣʠʯʠʝ ʚ ʧʨʠʨʦʜʝ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʩʞʠʤʘʶʱʠʭʩʷ ʟʚʝʟʜ. 

ɿʥʘʤʝʥʠʪʦʛʦ ʘʩʪʨʦʥʦʤʘ, ʩʦʟʜʘʚʰʝʛʦ ʢʣʘʩʩʠʯʝʩʢʫʶ ʪʝʦʨʠʶ 

ʨʘʚʥʦʚʝʩʠʷ ʟʚʝʟʜ, ʤʦʞʥʦ ʧʦʥʷʪʴ: ʨʘʙʦʪʘ ʏʘʥʜʨʘʩʝʢʘʨʘ ʧʦʜʨʳʚʘʣʘ 

ʙʘʣʘʥʩ, ʢʦʪʦʨʳʡ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʢʘʢ ʟʚʝʟʜ, ʪʘʢ ʠ 

ʚʩʝʡ ʧʨʠʨʦʜʳ. ʌʠʟʠʯʝʩʢʘʷ ʠʥʪʫʠʮʠʷ ʛʝʥʠʘʣʴʥʦʛʦ ʕʜʜʠʥʛʪʦʥʘ 

ʧʦʜʩʢʘʟʳʚʘʣʘ ʝʤʫ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ (ʠʣʠ ʚ ʧʨʘʚʠʣʴʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʵʪʦʛʦ ʤʠʨʘ) ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʩʞʠʤʘʶʱʠʭʩʷ 

ʟʚʝʟʜ (ʠʣʠ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʷʟʳʢʝ, ʩʠʥʛʫʣʷʨʥʦʩʪʝʡ) ʙʳʪʴ ʥʝ 

ʜʦʣʞʥʦ.  

ɹʣʠʟʢʠʭ ʚʟʛʣʷʜʦʚ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʠʥʛʫʣʷʨʥʦʩʪʝʡ ʚ 

ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʜʝʨʞʠʚʘʣʩʷ ʠ ʩʘʤ ʕʡʥʰʪʝʡʥ. ʆʥ 

ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʟʘʧʨʝʪ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʨʘʜʠʫʩʘ 

ʐʚʘʨʮʰʠʣʴʜʘ. ɺ 1939 ʛʦʜʫ ʕʡʥʰʪʝʡʥ ʧʦʧʳʪʘʣʩʷ ʧʦʢʘʟʘʪʴ, ʯʪʦ 

ʰʚʘʨʮʰʠʣʴʜʦʚʩʢʠʡ ʨʘʜʠʫʩ - ʥʘ ʢʦʪʦʨʦʤ ʚʨʝʤʷ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ - ʥʝʜʦʩʪʠʞʠʤ ʜʣʷ ʨʝʘʣʴʥʳʭ 
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ʩʠʩʪʝʤ (çʆ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʠʩʪʝʤʘʭ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʤʥʦʛʠʭ 

ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʯʘʩʪʠʮ ʠ ʦʙʣʘʜʘʶʱʠʭ ʩʬʝʨʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʝʡè). ʕʡʥʰʪʝʡʥ ʦʪʤʝʯʘʣ: çʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʦʟʥʠʢʣʦ ʠʟ ʜʠʩʢʫʩʩʠʡ... ʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʠ ʬʠʟʠʯʝʩʢʦʤ ʩʤʳʩʣʝ 

ʰʚʘʨʮʰʠʣʴʜʦʚʩʢʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʩʦʚʝʨʰʝʥʥʦ 

ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʠʚʝʣʘ ʢ ʚʦʧʨʦʩʫ ʦ ʪʦʤ, ʜʦʧʫʩʢʘʶʪ ʣʠ ʬʠʟʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ 

ʦʪʚʝʯʘʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʪʨʠʮʘʪʝʣʴʥʦè. ʅʦ ʕʡʥʰʪʝʡʥ ʦʰʠʙʩʷ ʚ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʚʦʠʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʚ ʬʠʟʠʢʝ ʧʨʘʚʠʣʴʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʤʘʪʝʤʘʪʠʢʠ ʯʘʩʪʦ ʩʣʦʞʥʝʝ ʩʘʤʦʡ ʤʘʪʝʤʘʪʠʢʠ). 

ʇʦʟʞʝ ʕʡʥʰʪʝʡʥ ʚʳʩʢʘʟʳʚʘʣ ʥʘʜʝʞʜʫ, ʯʪʦ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ 

ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʚ ʨʦʞʜʘʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ ʠʩʯʝʟʥʝʪ ʚ ʨʘʤʢʘʭ 

ʙʫʜʫʱʝʡ ʝʜʠʥʦʡ ʪʝʦʨʠʠ ʧʦʣʷ (çʆ çʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʝèè, 

1945).  

ʅʘʯʘʣʘʩʴ ʜʣʠʥʥʘʷ ʠʩʪʦʨʠʷ ʙʦʨʴʙʳ ʬʠʟʠʢʦʚ ʧʨʦʪʠʚ 

ʥʝʫʜʝʨʞʠʤʦʛʦ ʢʦʣʣʘʧʩʘ ʠ ʩʠʥʛʫʣʷʨʥʦʩʪʝʡ.  

ʈʘʙʦʪʘ ʃ. ʃʘʥʜʘʫ (1932), ʘ ʪʘʢʞʝ ʨʘʩʯʝʪʳ ʈ. 

ʆʧʧʝʥʛʝʡʤʝʨʘ ʠ ɼʞ. ɺʦʣʢʦʚʘ (1939), ʩʜʝʣʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʝʡ 

ʈ. ʊʦʣʤʝʥʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʞʘʪʠʝ ʙʝʣʦʛʦ ʢʘʨʣʠʢʘ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝʤ ʚʳʨʦʞʜʝʥʥʦʛʦ ʥʝʡʪʨʦʥʥʦʛʦ ʛʘʟʘ ʥʘ 

ʨʘʟʤʝʨʘʭ ʚ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ. ʊʘʢʘʷ ʟʚʝʟʜʘ, ʧʦʣʫʯʠʚʰʘʷ 

ʥʘʟʚʘʥʠʝ çʥʝʡʪʨʦʥʥʘʷè, ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʛʨʦʤʥʦʝ ʘʪʦʤʥʦʝ ʷʜʨʦ ʩ ʧʣʦʪʥʦʩʪʴʶ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʳʰʝ, ʯʝʤ 

4*10
14

 ʛ/ʩʤ
3
 ï ʧʣʦʪʥʦʩʪʴ ʦʙʳʯʥʳʭ ʘʪʦʤʥʳʭ ʷʜʝʨ. ʅʦ ʠʟ ʨʘʩʯʝʪʦʚ 

ʧʦʣʫʯʘʣʦʩʴ, ʯʪʦ, ʝʩʣʠ ʤʘʩʩʘ ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʳ ʧʨʝʚʦʩʭʦʜʠʪ 

ʤʘʩʩʫ ʉʦʣʥʮʘ ʚ 2-2.5 ʨʘʟʘ, ʪʦ ʜʘʚʣʝʥʠʝ ʥʝʡʪʨʦʥʥʦʛʦ ʛʘʟʘ ʪʦʞʝ 

ʩʜʘʝʪʩʷ ʧʝʨʝʜ ʩʠʣʦʡ ʛʨʘʚʠʪʘʮʠʠ ï ʠ ʟʚʝʟʜʘ ʢʦʣʣʘʧʩʠʨʫʝʪ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦ, ʩʞʠʤʘʷʩʴ ʚ ʯʝʨʥʫʶ ʜʳʨʫ ʩ ʨʘʟʤʝʨʦʤ ʚ ʥʝʩʢʦʣʴʢʦ 

ʢʠʣʦʤʝʪʨʦʚ. ɻʨʘʚʠʪʘʮʠʷ ʩʥʦʚʘ ʧʦʙʝʜʠʣʘ! 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʴʶʪʦʥʦʚʩʢʦʡ ʛʨʘʚʠʪʘʮʠʠ, ʯʝʨʥʳʝ ʜʳʨʳ ï 

ʵʪʦ ʪʘʢʠʝ ʤʘʩʩʠʚʥʳʝ ʪʝʣʘ, ʩʢʦʨʦʩʪʴ ʫʙʝʛʘʥʠʷ (ʠʣʠ ʧʝʨʚʘʷ 

ʢʦʩʤʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ 

ʩʚʝʪʘ. ɺ ʨʘʤʢʘʭ ʥʴʶʪʦʥʦʚʩʢʦʡ ʪʝʦʨʠʠ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʙʳʣʠ 

ʧʨʝʜʩʢʘʟʘʥʳ ʘʥʛʣʠʯʘʥʠʥʦʤ ɼʞ. ʄʠʪʯʝʣʣʦʤ ʝʱʝ ʚ 1783 ʛʦʜʫ ʠ 

ʬʨʘʥʮʫʟʦʤ ʇ. ʉ. ʃʘʧʣʘʩʦʤ ʚ 1799 ʛʦʜʫ. 

ɺ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ ʨʝʰʝʥʠʝ ʜʣʷ ʯʝʨʥʳʭ ʜʳʨ 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʂʘʨʣʦʤ ʐʚʘʨʮʰʠʣʴʜʦʤ (1873-1916), ʜʠʨʝʢʪʦʨʦʤ 

ʇʦʪʩʜʘʤʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʢʦʪʦʨʳʡ ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʡ ʤʠʨʦʚʦʡ 

ʚʦʡʥʳ ʙʳʣ ʦʬʠʮʝʨʦʤ-ʜʦʙʨʦʚʦʣʴʮʝʤ ʠ ʨʝʰʘʣ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 
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ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʛʥʷ ʘʨʪʠʣʣʝʨʠʡʩʢʠʭ 

ʙʘʪʘʨʝʡ. ɺʦʶʷ ʥʘ ʨʫʩʩʢʦʤ ʬʨʦʥʪʝ, ʦʥ ʧʨʦʯʠʪʘʣ ʩʪʘʪʴʶ 

ʕʡʥʰʪʝʡʥʘ ʠ ʥʘʰʝʣ ʨʝʰʝʥʠʝ ʝʛʦ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʩʣʫʯʘʷ 

ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʪʦʯʢʠ. ʆʥ ʧʦʩʣʘʣ ʵʪʦ ʨʝʰʝʥʠʝ ʕʡʥʰʪʝʡʥʫ 22 

ʜʝʢʘʙʨʷ 1915 ʛʦʜʘ, ʥʘʧʠʩʘʚ ʚ ʧʠʩʴʤʝ: çʂʘʢ ʚʠʜʠʪʝ, ʚʦʡʥʘ ʢʦ ʤʥʝ 

ʙʳʣʘ ʤʠʣʦʩʪʠʚʘ, ʨʘʟʨʝʰʠʚ ʤʥʝ, ʥʝʚʟʠʨʘʷ ʥʘ ʞʝʩʪʦʢʠʡ 

ʘʨʪʠʣʣʝʨʠʡʩʢʠʡ ʦʛʦʥʴ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ, ʩʦʚʝʨʰʠʪʴ 

ʵʪʫ ʧʨʦʛʫʣʢʫ ʚ ʩʪʨʘʥʫ ʚʘʰʠʭ ʠʜʝʡè. 

ʏʝʨʝʟ ʯʝʪʳʨʝ ʤʝʩʷʮʘ ʐʚʘʨʮʰʠʣʴʜ ʫʤʝʨ ʚʦ ʬʨʦʥʪʦʚʦʤ 

ʛʦʩʧʠʪʘʣʝ ʦʪ ʪʷʞʝʣʦʡ ʙʦʣʝʟʥʠ, ʥʦ ʦʙʝʩʩʤʝʨʪʠʣ ʩʚʦʝ ʠʤʷ ʵʪʦʡ 

ʨʘʙʦʪʦʡ, ʢʦʪʦʨʫʶ ʕʡʥʰʪʝʡʥ ʩʘʤ ʦʪʧʨʘʚʠʣ ʚ ʧʝʯʘʪʴ. ʈʘʜʠʫʩ 

ʯʝʨʥʦʡ ʜʳʨʳ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʨʘʜʠʫʩʘ ʐʚʘʨʮʰʠʣʴʜʘ. ʆʥ 

ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʤʘʩʩʳ ʪʝʣʘ ʠ ʨʘʚʝʥ ʨʘʜʠʫʩʫ ʛʦʨʦʰʠʥʳ (0.443 

ʩʤ) ʜʣʷ ɿʝʤʣʠ ʠʣʠ ʨʘʜʠʫʩʫ ʥʝʙʦʣʴʰʦʛʦ ʘʩʪʝʨʦʠʜʘ (2.96 ʢʤ) - ʜʣʷ 

ʉʦʣʥʮʘ. ʉ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣ ʩ ʪʘʢʠʤʠ ʤʘʩʩʘʤʠ ʠ ʨʘʜʠʫʩʘʤʠ ʥʝ 

ʤʦʞʝʪ ʚʳʨʚʘʪʴʩʷ ʥʘʨʫʞʫ ʜʘʞʝ ʣʫʯ ʩʚʝʪʘ, ʟʘ ʯʪʦ ɼʞ. ʋʠʣʝʨ ʚ 1968 

ʛʦʜʫ ʧʨʝʜʣʦʞʠʣ ʥʘʟʚʘʥʠʝ çʯʝʨʥʳʝ ʜʳʨʳè ʜʣʷ ʪʘʢʠʭ ʧʣʦʪʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʋʠʣʝʨ ʚʩʧʦʤʠʥʘʝʪ, ʯʪʦ ʵʪʦʪ ʪʝʨʤʠʥ ʢʪʦ-ʪʦ ʚʳʢʨʠʢʥʫʣ 

ʥʘ ʝʛʦ ʣʝʢʮʠʠ (ɼʞ. ʋʠʣʝʨ ʠ ʂ. ʌʦʨʜ çɻʝʦʥʳ, ʯʝʨʥʳʝ ʜʳʨʳ ʠ 

ʢʚʘʥʪʦʚʘʷ ʧʝʥʘè, 1998).  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʤʝʪʨʠʢʘ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʠʣ 

ʐʚʘʨʮʰʠʣʴʜ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʚʨʝʤʷ ʟʘʤʝʜʣʷʝʪʩʷ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ 

ʛʨʘʚʠʪʠʨʫʶʱʝʤʫ ʪʝʣʫ, ʘ ʥʘ ʨʘʜʠʫʩʝ ʐʚʘʨʮʰʠʣʴʜʘ ʦʥʦ 

ʧʦʣʥʦʩʪʴʶ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʢʦʣʣʘʧʩʠʨʫʶʱʝʝ ʪʝʣʦ 

ʟʘʩʪʳʚʘʝʪ ʚ ʤʝʜʣʝʥʥʦʤ ʚʨʝʤʝʥʠ ʧʝʨʝʜ ʩʘʤʳʤ ʧʨʝʚʨʘʱʝʥʠʝʤ ʚ 

ʯʝʨʥʫʶ ʜʳʨʫ. ʄʘʪʝʤʘʪʠʢ ʈʦʜʞʝʨ ʇʝʥʨʦʫʟ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ 

ʧʨʠʨʦʜʘ ʩʘʤʘ ʧʦʟʘʙʦʪʠʣʘʩʴ ʦ ʪʦʤ, ʯʪʦʙʳ ʚʥʝʰʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ 

ʥʠʢʦʛʜʘ ʥʝ ʫʚʠʜʝʣ ʩʠʥʛʫʣʷʨʥʦʩʪʠ. ʕʪʘ ʛʠʧʦʪʝʟʘ ʧʦʣʫʯʠʣʘ 

ʥʘʟʚʘʥʠʝ çʧʨʠʥʮʠʧ ʢʦʩʤʠʯʝʩʢʦʡ ʮʝʥʟʫʨʳè. 

ɻʦʚʦʨʷ ʦ ʯʝʨʥʳʭ ʜʳʨʘʭ, ʚʩʝʛʜʘ ʧʨʠʭʦʜʠʪʩʷ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʫʨʘʚʥʝʥʠʷ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʚʫʭ ʥʘʙʣʶʜʘʪʝʣʝʡ ï ʚʥʝʰʥʝʛʦ ʠ ʧʘʜʘʶʱʝʛʦ, ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ ʨʘʚʥʦʧʨʘʚʥʳ, 

ʭʦʪʷ ʠ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʣʠʯʥʳ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʦʩʪʘʥʦʚʢʘ 

ʚʨʝʤʝʥʠ ʥʘ ʛʨʘʥʠʮʝ ʯʝʨʥʦʡ ʜʳʨʳ ʧʦʣʥʦʩʪʴʶ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʣʘʧʩʘ ʠ ʩʠʥʛʫʣʷʨʥʦʩʪʠ. ʅʦ ʛʨʘʚʠʪʘʮʠʷ 

ʦʙʦʰʣʘ ʠ ʵʪʦ ʧʨʝʧʷʪʩʪʚʠʝ, ʧʦʪʦʤʫ ʯʪʦ ʜʣʷ ʥʘʙʣʶʜʘʪʝʣʷ, 

ʧʘʜʘʶʱʝʛʦ ʚ ʯʝʨʥʫʶ ʜʳʨʫ, ʤʦʤʝʥʪ ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʜʠʫʩʘ 
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ʐʚʘʨʮʰʠʣʴʜʘ ʥʠʯʝʤ ʥʝ ʧʨʠʤʝʯʘʪʝʣʝʥ ʠ ʥʠʢʘʢʠʭ ʦʩʦʙʝʥʥʳʭ 

ʦ ʫɦʱʝʥʠʡ ʦʥ ʥʝ ʠʩʧʳʪʳʚʘʝʪ (ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʝʛʦ ʨʘʟʤʝʨ ʦʯʝʥʴ 

ʤʘʣʝʥʴʢʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʤʝʨʦʤ ʢʦʣʣʘʧʩʠʨʫʶʱʝʡ ʟʚʝʟʜʳ, 

ʧʦʵʪʦʤʫ ʧʨʠʣʠʚʥʳʤʠ ʩʠʣʘʤʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ). ʕʪʦ 

ʥʘʟʳʚʘʝʪʩʷ ʧʘʨʘʜʦʢʩʦʤ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʪʦʯʝʢ ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ 

ʠ ʧʘʜʘʶʱʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. ʇʘʜʘʶʱʠʡ ʥʘʙʣʶʜʘʪʝʣʴ ʟʘ ʢʦʥʝʯʥʦʝ 

ʩʦʙʩʪʚʝʥʥʦʝ ʚʨʝʤʷ ʜʦʩʪʠʛʥʝʪ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠ ʩʦʞʤʝʪʩʷ ʚ ʪʦʯʢʫ 

ʩ ʙʝʩʢʦʥʝʯʥʦʡ ʧʣʦʪʥʦʩʪʴʶ. ɹʝʩʢʦʥʝʯʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʪʘʢʞʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʠ ʧʨʠʣʠʚʥʳʝ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʨʘʟʨʳʚʘʶʪ ʩʘʤʦʛʦ 

ʧʨʦʯʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʝʱʝ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʠʤ ʩʠʥʛʫʣʷʨʥʦʡ ʪʦʯʢʠ 

(ʝʛʦ ʪʨʘʛʠʯʝʩʢʫʶ ʢʦʥʯʠʥʫ ʣʶʙʷʪ ʦʙʩʫʞʜʘʪʴ ʚ ʧʦʧʫʣʷʨʥʳʭ 

ʢʥʠʛʘʭ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʚʠʪʘʮʠʷ ʧʨʝʦʜʦʣʝʣʘ ʚʩʝ ʙʘʨʴʝʨʳ ʠ 

ʧʦʜʚʝʣʘ ʥʘʩ ʚʧʣʦʪʥʫʶ ʢ ʥʝʦʪʚʨʘʪʠʤʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠʣʠ ʢ 

ʥʝʦʪʚʨʘʪʠʤʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʫʥʠʯʪʦʞʝʥʠʷ. 

ʇʘʨʘʜʦʢʩʘʣʴʥʦʩʪʴ ʩʠʪʫʘʮʠʠ ʚ ʪʦʤ, ʯʪʦ ʚ ʤʦʤʝʥʪ 

ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʨʥʦʡ ʜʳʨʳ ʧʘʜʘʶʱʠʡ ʥʘʙʣʶʜʘʪʝʣʴ 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʧʦʨʘʟʠʪʝʣʴʥʳʡ ʬʘʢʪ: ʦʩʪʘʚʰʘʷʩʷ ɺʩʝʣʝʥʥʘʷ 

ʤʛʥʦʚʝʥʥʦ ʧʨʦʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʘ ʜʦ ʢʦʥʮʘ ʩʚʦʝʡ ʠʩʪʦʨʠʠ ʠʣʠ ʜʦ 

ʩʚʦʝʛʦ ʙʝʩʢʦʥʝʯʥʦʛʦ ʙʫʜʫʱʝʛʦ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ ʚʥʫʪʨʝʥʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ, ʧʝʨʝʩʝʢʘʷ ʛʨʘʥʠʮʫ 

ʯʝʨʥʦʡ ʜʳʨʳ, ʜʦʣʞʝʥ ʦʢʘʟʘʪʴʩʷ ʜʘʞʝ ʥʝ ʚ ʙʝʩʢʦʥʝʯʥʦ ʜʘʣʝʢʦʤ 

ʙʫʜʫʱʝʤ, ʘ ʚ ʙʫʜʫʱʝʤ, ʢʦʪʦʨʦʝ çʨʘʩʧʦʣʦʞʝʥʦè ʟʘ ʙʝʩʢʦʥʝʯʥʳʤ 

ʚʨʝʤʝʥʝʤ ʚʥʝʰʥʝʡ ɺʩʝʣʝʥʥʦʡ. ɸ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʘʜʘʶʱʝʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʚʥʝʰʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ, ʜʘʞʝ ʙʫʜʫʯʠ ʙʝʩʩʤʝʨʪʥʳʤ, 

ʜʦʣʞʝʥ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʫʤʝʨʝʪʴ ʠ ʟʘʢʦʥʯʠʪʴ 

ʩʚʦʶ ʠʩʪʦʨʠʶ. 

ʕʪʦ ʚʳʛʣʷʜʠʪ ʧʨʝʜʝʣʴʥʦ ʩʪʨʘʥʥʦ, ʥʦ ʠʤʝʥʥʦ ʪʘʢ ʛʣʘʩʷʪ 

ʩʪʨʦʛʠʝ ʨʝʰʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʈʦʜʞʝʨ 

ʇʝʥʨʦʫʟ ʪʘʢ ʦʧʠʩʳʚʘʝʪ ʥʘʙʣʶʜʘʪʝʣʷ, ʧʘʜʘʶʱʝʛʦ ʚ ʯʝʨʥʫʶ ʜʳʨʫ: 

çʂʦʛʜʘ ʦʥ ʩʤʦʪʨʠʪ ʥʘ ʚʩʝʣʝʥʥʫʶ, ʢʦʪʦʨʫʶ ʦʥ çʧʦʢʠʜʘʝʪè, ʪʦ, 

ʙʨʦʩʠʚ ʥʘ ʥʝʝ ʧʦʩʣʝʜʥʠʡ ʚʟʛʣʷʜ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ [ʛʨʘʥʠʮʳ 

ʯʝʨʥʦʡ ʜʳʨʳ], ʥʘʙʣʶʜʘʪʝʣʴ ʚʠʜʠʪ ʚʩʶ ʧʦʩʣʝʜʫʶʱʫʶ ʠʩʪʦʨʠʶ 

ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʝʛʦ `ʧʨʝʞʥʝʡ ʚʩʝʣʝʥʥʦʡ`è (çʉʪʨʫʢʪʫʨʘ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠè, 1972).  

 çʊʦ, ʯʪʦ ʙʝʩʢʦʥʝʯʥʦ ʚʦ ʚʨʝʤʝʥʠ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, 

ʢʦʥʝʯʥʦ ʧʦ ʯʘʩʘʤ ʧʘʜʘʶʱʝʛʦ. ʄʦʞʥʦ ʣʠ ʧʨʠʚʝʩʪʠ ʙʦʣʝʝ 

ʥʘʛʣʷʜʥʫʶ ʠʣʣʶʩʪʨʘʮʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʧʦʥʷʪʠʷ ʚʨʝʤʝʥʥʦʡ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ?è (ʗ. ɹ. ɿʝʣʴʜʦʚʠʯ ʠ ʀ. ɼ. ʅʦʚʠʢʦʚ, 

çʈʝʣʷʪʠʚʠʩʪʩʢʘʷ ʘʩʪʨʦʬʠʟʠʢʘè, 1967). ʉʦʚʨʝʤʝʥʥʳʝ ʫʯʝʙʥʠʢʠ 
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ʨʝʜʢʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʬʘʢʪ ʥʝʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʪʦʯʝʢ ʟʨʝʥʠʷ ʜʚʫʭ 

ʥʘʙʣʶʜʘʪʝʣʝʡ, ʥʦ ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ: ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʚʥʝʰʥʠʤ ʥʘʙʣʶʜʘʪʝʣʝʤ ʠ ʩʦ ʚʩʝʡ ʚʥʝʰʥʝʡ 

ɺʩʝʣʝʥʥʦʡ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʧʘʜʘʶʱʠʡ ʥʘʙʣʶʜʘʪʝʣʴ ʫʞʝ ʧʝʨʝʩʝʢ 

ʛʨʘʥʠʮʫ ʯʝʨʥʦʡ ʜʳʨʳ? ʏʪʦ ʪʘʢʦʝ ʚʨʝʤʷ, ʙʦʣʴʰʝʝ, ʯʝʤ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ? ʕʪʦʪ ʧʘʨʘʜʦʢʩ ʥʝʟʘʩʣʫʞʝʥʥʦ ʟʘʙʳʪ, ʭʦʪʷ ʚ ʩʚʦʝ 

ʚʨʝʤʷ ʪʝʦʨʝʪʠʢʠ, ʚʢʣʶʯʘʷ ʛʨʫʧʧʫ ʃʘʥʜʘʫ, ʜʦʣʛʦ ʣʦʤʘʣʠ ʥʘʜ ʵʪʠʤ 

ʛʦʣʦʚʳ. ɽ. ʄ. ʃʠʬʰʠʮ ʛʦʚʦʨʠʣ: çɺʳ ʥʝ ʤʦʞʝʪʝ ʩʝʙʝ 

ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʪʨʫʜʥʦ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʧʦʥʷʪʴ, 

ʢʘʢ ʤʦʛʫʪ ʦʙʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʳʪʴ ʚʝʨʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦè 

(ʮʠʪʠʨʫʝʪʩʷ ʧʦ ʢʥʠʛʝ K.Torn, çBlack Holes and Time Warpsè, 

1994). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʠʤʝʝʤ ʜʚʘ ʬʘʢʪʘ, ʚʝʨʥʳʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ: ʜʣʷ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʧʘʜʘʶʱʠʡ ʩʤʝʣʴʯʘʢ 

ʥʘʚʩʝʛʜʘ ʟʘʩʪʨʝʚʘʝʪ ʚʦʟʣʝ ʨʘʜʠʫʩʘ ʯʝʨʥʦʡ ʜʳʨʳ. ʇʘʜʘʶʱʠʡ ʞʝ 

ʥʘʙʣʶʜʘʪʝʣʴ ʦʙʥʘʨʫʞʠʚʘʝʪ, ʯʪʦ ʯʝʨʥʘʷ ʜʳʨʘ ʣʝʛʢʦ ʜʦʩʪʠʞʠʤʘ, 

ʟʘʪʦ ʟʘ ʝʛʦ ʧʣʝʯʘʤʠ ʦʩʪʘʣʴʥʘʷ ɺʩʝʣʝʥʥʘʷ ʟʘʢʦʥʯʠʣʘ ʩʚʦʶ 

ʠʩʪʦʨʠʶ ʠ ʠʩʪʦʨʠʶ ʚʩʝʭ ʩʚʦʠʭ ʚʥʝʰʥʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʐʚʘʨʮʰʠʣʴʜʘ ʥʝ ʤʦʞʝʪ ʦʩʪʘʥʦʚʠʪʴ ʧʘʜʝʥʠʝ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥ ʜʦʣʞʝʥ ʜʦʩʪʠʯʴ ʮʝʥʪʨʘ ʯʝʨʥʦʡ 

ʜʳʨʳ ʠ ʩʞʘʪʴʩʷ ʚ ʩʠʥʛʫʣʷʨʥʫʶ ʪʦʯʢʫ ʚʤʝʩʪʝ ʩʦ ʚʩʝʤ 

ʩʦʜʝʨʞʠʤʳʤ ʯʝʨʥʦʡ ʜʳʨʳ. 

ʅʝʦʪʚʨʘʪʠʤʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʩ 

ʙʝʩʢʦʥʝʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚ ʥʝʡ ʚʳʟʚʘʣʦ ʢʨʠʟʠʩ ʚ 

ʬʠʟʠʢʝ. ʇʨʦʠʛʥʦʨʠʨʦʚʘʪʴ ʩʠʥʛʫʣʷʨʥʦʩʪʴ, ʚ ʢʦʪʦʨʫʶ 

ʫʩʪʨʝʤʣʷʶʪʩʷ ʧʘʜʘʶʱʠʝ ʥʘʙʣʶʜʘʪʝʣʠ, ʥʝʣʴʟʷ ʝʱʝ ʠ ʧʦʪʦʤʫ, 

ʧʦʪʦʤʫ ʯʪʦ ʢʦʩʤʦʣʦʛʠʷ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʯʘʩʪʦ ʩʪʨʦʠʪʩʷ, 

ʥʘʯʠʥʘʷ ʩ ʪʦʯʢʠ. ʂʘʢ ʦʪʤʝʯʘʝʪ ʉ. ʍʦʢʠʥʛ (1942-2018): 

çʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʙʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʨʘʟʤʝʨʳ ɺʩʝʣʝʥʥʦʡ 

ʙʳʣʠ ʨʘʚʥʳ ʥʫʣʶ, ʘ ʩʘʤʘ ʦʥʘ ʙʳʣʘ ʙʝʩʢʦʥʝʯʥʦ ʛʦʨʷʯʝʡè. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʙʣʝʤʘ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʰʝʥʘ, 

ʧʦʪʦʤʫ ʯʪʦ ʤʥʦʛʠʝ ʪʝʦʨʠʠ ʥʘʯʠʥʘʶʪ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʠʟ 

ʪʦʯʢʠ. 

 
3.2  ʉʠʥʛʫʣʷʨʥʦʩʪʠ ʢʘʢ ʢʨʠʟʠʩ ʬʠʟʠʢʠ 

 

ʇʝʥʨʦʫʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʦʨʠʷ 

ʕʡʥʰʪʝʡʥʘ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʩʚʦʶ 

ʥʝʧʦʣʥʦʪʫ. çɹʝʩʢʦʥʝʯʥʦʩʪʠè ʚ 
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ʪʝʦʨʠʠ - ʵʪʦ ʩʠʛʥʘʣ ʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʝ ʢʘʢʦʡ-ʪʦ ʥʦʚʦʡ 

ʬʠʟʠʢʠ.  

ʉʵʨ ʄʘʨʪʠʥ ʈʠʩ, ʢʦʨʦʣʝʚʩʢʠʡ 

ʘʩʪʨʦʥʦʤ 

 

ʅʘʙʣʶʜʘʪʝʣʠ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʯʝʨʥʳʝ ʜʳʨʳ ʩʫʱʝʩʪʚʫʶʪ ʚ 

ʩʠʩʪʝʤʘʭ ʜʚʦʡʥʳʭ ʟʚʝʟʜ ʠ ʚ ʮʝʥʪʨʘʭ ʚʩʝʭ ʛʘʣʘʢʪʠʢ, ʚʢʣʶʯʘʷ ʠ 

ʥʘʰʫ. ɺ ʜʘʥʥʫʶ ʩʝʢʫʥʜʫ ʤʳ ʚʤʝʩʪʝ ʩ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʦʡ 

ʥʝʩʝʤʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 220 ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ ʚʦʢʨʫʛ 

ʛʠʛʘʥʪʩʢʦʡ ʯʝʨʥʦʡ ʜʳʨʳ ʚ ʮʝʥʪʨʝ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ. ʄʦʞʥʦ 

ʥʦʯʴʶ ʥʘʡʪʠ ʥʘ ʥʝʙʝ ʩʝʨʝʜʠʥʫ ʄʣʝʯʥʦʛʦ ʇʫʪʠ ʥʘ ʩʪʳʢʝ 

ʩʦʟʚʝʟʜʠʡ ʉʪʨʝʣʴʮʘ, ʉʢʦʨʧʠʦʥʘ ʠ ɿʤʝʝʥʦʩʮʘ, ʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʵʪʫ 

ʯʝʨʥʫʶ ʜʳʨʫ, ʚʝʨʥʝʝ - ʥʘ ʪʦ ʤʝʩʪʦ, ʛʜʝ ʛʣʘʚʥʘʷ ʯʝʨʥʘʷ ʜʳʨʘ 

ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ ʧʨʷʯʝʪʩʷ ʟʘ ʪʝʤʥʳʤʠ ʤʝʞʟʚʝʟʜʥʳʤʠ ʦʙʣʘʢʘʤʠ. 

ʂʦʛʜʘ ʯʝʨʥʳʝ ʜʳʨʳ ʚ ʩʦʟʥʘʥʠʠ ʫʯʝʥʳʭ ʩʪʘʣʠ ʨʝʘʣʴʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʚʳʨʦʩ ʠʥʪʝʨʝʩ ʢ ʧʦʚʝʜʝʥʠʶ ʚʝʱʝʩʪʚʘ ʚʥʫʪʨʠ ʯʝʨʥʦʡ 

ʜʳʨʳ. ɽʩʣʠ ʛʨʘʚʠʪʘʮʠʷ ʧʨʝʦʜʦʣʝʣʘ ʚʩʝ ʙʘʨʴʝʨʳ ʜʘʚʣʝʥʠʡ, ʠ ʜʘʞʝ 

ʩ ʧʦʤʦʱʴʶ ʦʩʪʘʥʦʚʢʠ ʚʨʝʤʝʥʠ ʥʝʣʴʟʷ ʫʜʝʨʞʘʪʴ ʢʦʣʣʘʧʩʠʨʫʶʱʝʝ 

ʚʝʱʝʩʪʚʦ ʥʘ ʨʘʜʠʫʩʝ ʐʚʘʨʮʰʠʣʴʜʘ, ʪʦ ʤʦʞʥʦ ʣʠ, ʩ ʧʦʤʦʱʴʶ 

ʢʘʢʦʛʦ-ʥʠʙʫʜʴ ʪʨʶʢʘ, ʠʟʙʝʛʥʫʪʴ ʙʝʩʢʦʥʝʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʦʙʦʡ ʪʦʯʢʝ, ʪʦ ʝʩʪʴ, ʚ ʩʠʥʛʫʣʷʨʥʦʩʪʠ?  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʥʷʪʠʝ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʜʚʫʭ 

ʪʝʥʥʠʩʥʳʭ ʤʷʯʝʡ, ʣʝʪʷʱʠʭ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ. ɽʩʣʠ ʤʳ 

ʧʦʧʨʦʙʫʝʤ ʦʧʠʩʘʪʴ ʠʭ ʩʪʦʣʢʥʦʚʝʥʠʝ, ʠʩʭʦʜʷ ʪʦʣʴʢʦ ʠʟ ʟʘʢʦʥʦʚ 

ʜʠʥʘʤʠʢʠ (ʥʝ ʫʯʠʪʳʚʘʷ ʟʘʢʦʥʦʚ ʫʧʨʫʛʦʩʪʠ), ʪʦ ʤʳ ʤʦʞʝʤ ʣʝʛʢʦ 

ʚʳʯʠʩʣʠʪʴ ʚʨʝʤʷ ʩʦʫʜʘʨʝʥʠʷ ʰʘʨʦʚ. ɿʘʧʨʝʪʠʚ 

ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ ʰʘʨʦʚ, ʤʳ ʧʦʣʫʯʠʤ ʩʞʘʪʠʝ ʪʝʥʥʠʩʥʳʭ 

ʰʘʨʦʚ ʧʨʠ ʚʩʪʨʝʯʝ ʚ ʙʝʩʢʦʥʝʯʥʦ ʪʦʥʢʠʡ ʠ ʙʝʩʢʦʥʝʯʥʦ ʧʣʦʪʥʳʡ 

ʢʨʫʞʦʢ. ʊʘʢʦʡ ʢʨʫʞʦʢ ʷʚʣʷʝʪʩʷ ʜʚʫʤʝʨʥʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʴʶ. 

ʇʦʷʚʣʝʥʠʝ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʚ ʨʘʩʯʝʪʘʭ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʯʝʚʠʜʥʫʶ ʥʝʧʦʣʥʦʪʫ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʋʯʝʪ 

ʩʠʣ ʫʧʨʫʛʦʩʪʠ ʣʝʛʢʦ ʧʨʠʚʦʜʠʪ ʢ ʣʠʢʚʠʜʘʮʠʠ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠ 

ʫʤʝʨʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʤʦʤʝʥʪ ʫʜʘʨʘ: ʤʷʯʠ, ʩʤʠʥʘʷʩʴ, ʧʝʨʝʜʘʶʪ 

ʩʚʦʶ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚ ʵʥʝʨʛʠʶ ʫʧʨʫʛʦʛʦ ʩʞʘʪʠʷ (ʨʝʟʠʥʳ 

ʠ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ), ʢʦʪʦʨʘʷ ʧʦʪʦʤ ʩʥʦʚʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʨʘʟʣʝʪʘʶʱʠʭʩʷ ʤʷʯʝʡ ʠ ʪʝʧʣʦʚʫʶ 

ʵʥʝʨʛʠʶ, ʚʳʜʝʣʠʚʰʫʶʩʷ ʠʟ-ʟʘ ʥʝʢʦʪʦʨʦʡ ʥʝʫʧʨʫʛʦʩʪʠ 

ʩʦʫʜʘʨʝʥʠʷ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʩʦʚʩʝʤ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʦʟʥʘʯʘʶʪ ʫʱʝʨʙʥʦʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʪʝʦʨʠʡ, ʥʘ 

ʢʦʪʦʨʳʭ ʵʪʘ ʤʦʜʝʣʴ ʙʘʟʠʨʫʝʪʩʷ. ʄʦʜʝʣʠ ʚʩʝʛʜʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʩʪʳʢʝ ʦʙʲʝʢʪʠʚʥʦʡ ʪʝʦʨʠʠ ʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʫʤʝʥʠʷ (ʠʣʠ ʥʝʫʤʝʥʠʷ) ʫʧʨʦʱʘʪʴ ʩʣʦʞʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʜʦ 

ʧʨʦʩʪʦʡ ʩʠʩʪʝʤʳ. ʂʦʛʜʘ ʛʨʘʚʠʪʘʮʠʦʥʠʩʪ ʥʘʪʘʣʢʠʚʘʝʪʩʷ ʚ ʩʚʦʠʭ 

ʨʝʰʝʥʠʷʭ ʥʘ ʪʘʢʫʶ ʫʞʘʩʥʫʶ ʚʝʱʴ, ʢʘʢ ʩʠʥʛʫʣʷʨʥʦʩʪʴ, ʪʦ ʧʝʨʝʜ 

ʥʠʤ ʚʦʟʥʠʢʘʝʪ ʚʳʙʦʨ: ʠʣʠ ʦʙʚʠʥʠʪʴ ʚ ʧʦʷʚʣʝʥʠʠ ʵʪʦʡ 

ʥʝʧʨʠʩʪʦʡʥʦʩʪʠ ʩʝʙʷ ʠ ʩʚʦʶ ʥʝʧʨʘʚʠʣʴʥʫʶ ʠʣʠ ʥʝʪʦʯʥʫʶ 

ʤʦʜʝʣʴ, ʠʣʠ ʧʝʨʝʣʦʞʠʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʘ ʦʙʱʫʶ ʪʝʦʨʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʝʝ ʪʚʦʨʮʘ ï ʕʡʥʰʪʝʡʥʘ, ʢʦʪʦʨʳʡ ʚʦʟʨʘʟʠʪʴ 

ʫʞʝ ʥʝ ʩʤʦʞʝʪ. ʀ ʯʘʩʪʦ ʧʦʙʝʞʜʘʝʪ ʞʝʣʘʥʠʝ ʦʪʚʝʩʪʠ ʦʪ ʩʝʙʷ 

ʦʙʚʠʥʝʥʠʝ. ʄʳ ʚʦʩʧʨʦʪʠʚʠʤʩʷ ʵʪʦʤʫ ʞʝʣʘʥʠʶ, ʦʪ ʢʦʪʦʨʦʛʦ 

ʜʫʨʥʦ ʧʘʭʥʝʪ ʦʪʩʪʫʧʣʝʥʠʝʤ, ʠ ʨʘʩʩʤʦʪʨʠʤ ʚ ʜʘʥʥʦʡ ʢʥʠʛʝ 

ʚʦʟʤʦʞʥʳʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʆʊʆ. 

ʂ ʩʠʥʛʫʣʷʨʥʦʡ ʪʦʯʢʝ ʧʨʠʚʦʜʠʪ ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʦʝ 

ʩʞʘʪʠʝ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʩʬʝʨʠʯʝʩʢʦʡ 

ʩʠʤʤʝʪʨʠʠ ʨʝʰʠʪ ʧʨʦʙʣʝʤʫ ʩʠʥʛʫʣʷʨʥʦʩʪʠ. ɽ. ʄ. ʃʠʬʰʠʮ 

(1915-1985) ʠ ʀ. ʄ. ʍʘʣʘʪʥʠʢʦʚ (1919-2021) ʚ 1963 ʛʦʜʫ 

ʧʨʝʜʧʨʠʥʷʣʠ ʧʦʧʳʪʢʫ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠ 

ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ: ʦʥʠ 

ʧʦʧʨʦʙʦʚʘʣʠ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʨʘʟʣʝʪ ʚʝʱʝʩʪʚʘ ɺʩʝʣʝʥʥʦʡ (ʪʦ ʝʩʪʴ, 

ɹʦʣʴʰʦʡ ʚʟʨʳʚ) ʚʦʟʤʦʞʝʥ ʧʦʩʣʝ ʥʝʩʠʤʤʝʪʨʠʯʥʦʛʦ ʢʦʣʣʘʧʩʘ ʠ 

ʧʨʦʣʝʪʘ ʯʘʩʪʠʮ ʜʨʫʛ ʤʠʤʦ ʜʨʫʛʘ. ʊʘʢ ʢʦʤʝʪʘ, ʧʘʜʘʷ ʥʘ ʉʦʣʥʮʝ, 

ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʤʘʭʠʚʘʝʪʩʷ ʠ ʩʥʦʚʘ ʫʣʝʪʘʝʪ ʥʘ ʦʢʨʘʠʥʳ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. 

ʕʪʘ ʤʦʜʝʣʴ ʠʩʭʦʜʠʣʘ ʠʟ ʩʠʤʤʝʪʨʠʠ ʚʦ ʚʨʝʤʝʥʠ 

ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʚ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, 

ʯʘʩʪʠʮʘ, ʧʘʜʘʶʱʘʷ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʯʝʨʥʦʡ ʜʳʨʳ, ʥʝ 

ʤʦʞʝʪ ʧʦʚʪʦʨʠʪʴ ʩʚʦʶ ʪʨʘʝʢʪʦʨʠʶ ʧʦʩʣʝ ʪʦʯʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ - ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʦʪʥʠʤʘʝʪ ʫ ʥʝʝ ʯʘʩʪʴ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʤʘʩʩʳ. ʆʪʩʫʪʩʪʚʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ 

ʜʝʣʘʣʦ ʤʦʜʝʣʴ ʃʠʬʰʠʮʘ-ʍʘʣʘʪʥʠʢʦʚʘ ʩʣʠʰʢʦʤ ʫʧʨʦʱʝʥʥʦʡ. ʕʪʘ 

ʤʦʜʝʣʴ ʤʦʛʣʘ ʙʳ ʩʪʘʪʴ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦʡ, ʥʦ ʝʝ ʨʘʟʚʠʪʠʶ 

ʧʦʤʝʰʘʣʦ ʫʚʣʝʯʝʥʠʝ ʬʠʟʠʢʦʚ ʪʝʦʨʝʤʘʤʠ. 

ɺ 1965-1970 ʛʦʜʘʭ ʉ. ʍʦʢʠʥʛ ʠ ʈ. ʇʝʥʨʦʫʟ ʜʦʢʘʟʘʣʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫ  ʁ ʪʝʦʨʝʤʫ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʮʝʥʪʨʘʣʴʥʳʝ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʚ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ ʥʝʠʟʙʝʞʥʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʨʷʜʘ ʫʩʣʦʚʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ - ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʠʣʠ 
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ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʳ. ʊʝʦʨʝʤʳ ʇʝʥʨʦʫʟʘ-

ʍʦʢʠʥʛʘ ʙʦʣʴʥʦ ʫʜʘʨʠʣʠ ʧʦ ʥʘʜʝʞʜʘʤ ʬʠʟʠʢʦʚ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʥʝ ʚʳʭʦʜʷ ʟʘ ʨʘʤʢʠ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ.  

ʊʝʦʨʝʤʘ ʦ ʪʦʤ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʥʝ ʚʳʧʫʩʢʘʝʪ ʚʝʱʝʩʪʚʦ ʠʟ 

ʦʢʦʣʦʩʠʥʛʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ, ʩʜʝʣʘʣʘ ʧʨʦʙʣʝʤʫ ʩʠʥʛʫʣʷʨʥʦʩʪʠ 

ʦʜʥʦʡ ʠʟ ʦʩʪʨʝʡʰʠʭ ʚ ʢʦʩʤʦʣʦʛʠʠ. ɺ ʧʨʦʙʣʝʤʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʢʦʣʣʘʧʩʘ ʚʦʣʥʫʶʪ ʥʝ ʪʦʣʴʢʦ ʙʝʩʢʦʥʝʯʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠ ʧʨʦʯʠʝ 

ʨʘʩʭʦʜʠʤʦʩʪʠ ʚ ʪʦʯʢʝ ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʛʜʝ ʜʦʣʞʥʳ 

ʥʘʨʫʰʘʪʴʩʷ ʚʩʝ ʤʳʩʣʠʤʳʝ ʟʘʢʦʥʳ, ʥʦ ʠ, ʚ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ, 

ʬʠʟʠʯʝʩʢʘʷ ʥʝʧʨʠʣʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʥʝʠʟʙʝʞʥʦʛʦ ʢʦʣʣʘʧʩʘ. ɺʝʜʴ 

ʵʪʦ ʥʝʦʙʨʘʪʠʤʳʡ ʬʝʥʦʤʝʥ, ʠʟ-ʟʘ ʢʦʪʦʨʦʛʦ ʢʦʣʣʘʧʩʠʨʫʶʱʝʝ 

ʚʝʱʝʩʪʚʦ ʠ ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʳʧʘʜʘʝʪ ʠʟ ʬʠʟʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʳ ʤʠʨʘ, ʠ ʥʝʪ ʥʠʢʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʚʝʨʥʫʪʴ. ʕʪʦ 

ʥʝʢʨʘʩʠʚʦ, ʥʝʣʝʧʦ, ʠ ʥʝʜʘʨʦʤ ʤʥʦʛʠʝ ʬʠʟʠʢʠ, ʚʢʣʶʯʘʷ ʚʝʣʠʢʦʛʦ 

ʕʡʥʰʪʝʡʥʘ ʠ ʩʤʝʣʦʛʦ ʕʜʜʠʥʛʪʦʥʘ ʩ ʝʛʦ ʚʝʣʠʢʦʣʝʧʥʦʡ 

ʠʥʪʫʠʮʠʝʡ, ʦʯʝʥʴ ʩʢʝʧʪʠʯʝʩʢʠ ʦʪʥʦʩʠʣʠʩʴ ʢʘʢ ʢ ʥʝʠʟʙʝʞʥʦʩʪʠ 

ʢʦʣʣʘʧʩʘ, ʪʘʢ ʠ ʢ ʥʝʦʪʚʨʘʪʠʤʦʩʪʠ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʥʘʜʝʷʩʴ, ʯʪʦ 

ʨʘʟʚʠʪʠʝ ʬʠʟʠʢʠ ʧʨʝʜʦʪʚʨʘʪʠʪ ʵʪʦ çʙʝʜʩʪʚʠʝè. ʅʝʦʙʨʘʪʠʤʦʝ 

ʧʦʞʠʨʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʨʠʠ, ʥʦ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʯʝʨʥʦʡ ʜʳʨʳ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʥʦʛʠʭ 

ʫʯʝʥʳʭ, ʚʢʣʶʯʘʷ ʍʦʢʠʥʛʘ, ʪʘʢʘʷ ʥʝʦʙʨʘʪʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʘʨʘʜʦʢʩʦʤ.  

ʇʦʩʣʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤ ʍʦʢʠʥʛʘ-ʇʝʥʨʦʫʟʘ 

ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʯʪʦ ʪʝʦʨʠʷ ʕʡʥʰʪʝʡʥʘ, ʘ, ʟʥʘʯʠʪ, 

ʠ ʪʝʦʨʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʵʪʦʡ ʪʝʦʨʠʠ, ʩʪʘʥʦʚʪ̫ʩʷ ʥʝʚʝʨʥʳʤʠ ʥʘ 

ʬʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʢʦʣʣʘʧʩʘ, ʢʦʛʜʘ ʚʩʷ ʤʘʩʩʘ 

ʢʦʣʣʘʧʩʠʨʫʶʱʝʛʦ ʪʝʣʘ (ʤʘʩʩʠʚʥʦʡ ʟʚʝʟʜʳ ʠʣʠ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ) 

ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ ʦʯʝʥʴ ʤʘʣʦʤ ʦʙʲʝʤʝ. ʆʩʥʦʚʥʳʝ ʥʘʜʝʞʜ rʥʘ 

ʣʠʢʚʠʜʘʮʠʶ ʩʠʥʛʫʣʷʨʥʦʩʪʝʡ ʚʦʟʣʘʛʘʣʠʩʴ ʥʘ ʢʚʘʥʪʦʚʳʝ ʵʬʬʝʢʪ,r 

ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʠ ʤʦʛʫʪ 

çʨʘʟʤʘʟʘʪɹè ʩʠʥʛʫʣʷʨʥʦʩʪʴ. ʂʚʘʥʪʦʚʳʝ ʬʣʫʢʪʫʘʮʠʠ ʚʳʭʦʜʷʪ ʠʟ 

ʨʘʤʢʠ ʆʊʆ ʠ ʜʝʡʩʪʚʠʷ ʪʝʦʨʝʤ ʇʝʥʨʦʫʟʘ-ʍʦʢʠʥʛʘ. 

ɺʠʜʠʤʘʷ ʙʝʟʚʳʭʦʜʥʦʩʪʴ ʚ ʧʨʦʙʣʝʤʝ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠ 

ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʨʷʜ ʚʠʜʥʳʭ ʬʠʟʠʢʦʚ ʩʪʘʣʠ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ʠʩʯʝʟʘʝʪ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʥʝ 

ʩʫʱʝʩʪʚʦʚʘʣʦ, ʨʘʚʥʦ ʢʘʢ ʝʛʦ ʥʝ ʙʫʜʝʪ ʠ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ 

ʩʭʣʦʧʳʚʘʥʠʷ ï ʪʘʢ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʦʝ ʩʞʘʪʠʝ ʥʘʰʝʡ 

ɺʩʝʣʝʥʥʦʡ ʚ ʪʦʯʢʫ. ɼʞ.ʋʠʣʝʨ ʜʘʞʝ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʚ ʤʦʤʝʥʪ 
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ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʨʦʞʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ, ʥʦ 

ʠ ʩʘʤʠ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ, ʢʦʪʦʨʳʝ ʜʘʞʝ ʧʦʜʚʝʨʞʝʥʳ 

ʩʚʦʝʦʙʨʘʟʥʦʡ ʵʚʦʣʶʮʠʠ, ʥʘʧʦʤʠʥʘʶʱʝʡ ʙʠʦʣʦʛʠʯʝʩʢʫʶ (J. 

A.Wheeler, K. Ford çGeons, Black Holes & Quantum Foamè, 1998). 

ʆʩʪʘʝʪʩʷ ʧʦʜʠʚʠʪʴʩʷ ʜʝʨʟʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʩʢʦʨʝʝ ʫʥʠʯʪʦʞʠʪ ʩʘʤʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ, ʯʝʤ ʧʨʠʟʥʘʝʪʩʷ, 

ʯʪʦ ʧʦʢʘ ʥʝ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʘʚʠʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʜʠʥʘʤʠʢʠ 

ɺʩʝʣʝʥʥʦʡ ʚ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ. ʄʥʦʛʠʝ ʚʠʜʥʳʝ 

ʬʠʟʠʢʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʪʘʢʠʤ ʢʘʨʜʠʥʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʠ 

ʧʨʦʜʦʣʞʘʶʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ ʠʟ-ʟʘ 

ʩʠʥʛʫʣʷʨʥʦʩʪʝʡ ʚ ʨʝʰʝʥʠʷʭ, ʧʦʣʫʯʘʝʤʳʭ ʫʯʝʥʳʤʠ ʠʟ ʫʨʘʚʥʝʥʠʡ 

ʕʡʥʰʪʝʡʥʘ.  

 

ɻʣʘʚʘ 4. ʇʨʦʙʣʝʤʳ ʢʦʩʤʦʣʦʛʠʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ  

ʄʳ ʞʠʚʝʤ, ʧʦʯʪʠ ʥʠʯʝʛʦ ʥʝ 

ʧʦʥʠʤʘʷ ʚ ʫʩʪʨʦʡʩʪʚʝ ʤʠʨʘ.  

ʉ. ʍʦʢʠʥʛ (1990) 

 

4.1 ʂʘʢ ʚʳʨʚʘʪʴʩʷ ʠʟ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠʣʠ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʝʝ? 

ʂʘʢ ʥʠ ʚʝʣʠʢ ʙʳʣ ʢʨʠʟʠʩ ʚ ʬʠʟʠʢʝ, 

ʨʘʟʨʘʟʠʚʰʠʡʩʷ ʚ 1911 ʛʦʜʫ, ʩʝʛʦʜʥʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʢʦʣʣʘʧʩ ʧʦʩʪʘʚʠʣ 

ʬʠʟʠʢʫ ʧʝʨʝʜ ʣʠʮʦʤ ʝʱʝ ʙʦʣʝʝ 

ʛʨʘʥʜʠʦʟʥʦʛʦ ʢʨʠʟʠʩʘ. ʉʪʦʠʪ 

ʚʦʧʨʦʩ ʥʝ ʪʦʣʴʢʦ ʦ ʩʫʜʴʙʝ 

ʚʝʱʝʩʪʚʘ, ʥʦ ʠ ʦ ʩʫʜʴʙʝ ʩʘʤʦʡ 

ɺʩʝʣʝʥʥʦʡ.  

ʏ. ʄʠʟʥʝʨ, ʂ. ʊʦʨʥ ʠ ɼʞ. ʋʠʣʝʨ 

(1973) 

 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʟʘʢʦʥʳ ʛʨʘʚʠʪʘʮʠʠ ʕʡʥʰʪʝʡʥʘ ʥʘ ʤʘʣʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦʣʞʥʳ 

ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʚʘʥʪʦʚʳʝ ʟʘʢʦʥʳ. ʅʦ ʃ.ɼ. 

ʃʘʥʜʘʫ ʠ ɽ.ʄ. ʃʠʬʰʠʮ ʦʪʤʝʯʘʶʪ: çʆʙʣʘʩʪʴ ʧʨʠʤʝʥʠʤʦʩʪʠ 

ʫʨʘʚʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ ʩʘʤʠʭ ʧʦ ʩʝʙʝ ʥʠʢʘʢ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʩʦ 

ʩʪʦʨʦʥʳ ʤʘʣʳʭ ʨʘʩʩʪʦʷʥʠʡ ʠʣʠ ʙʦʣʴʰʠʭ ʧʣʦʪʥʦʩʪʝʡ ʤʘʪʝʨʠʠ ʚ 

ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʥʝ ʧʨʠʚʦʜʷʪ ʚ ʵʪʦʤ ʧʨʝʜʝʣʝ ʥʠ ʢ 

ʢʘʢʠʤ ʚʥʫʪʨʝʥʥʠʤ ʧʨʦʪʠʚʦʨʝʯʠʷʤ (ʚ ʦʪʣʠʯʠʝ, ʥʘʧʨʠʤʝʨ, ʦʪ 
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ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ)è (çʊʝʦʨʠʷ ʧʦʣʷè, 

1973). 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʢʘʢ ʢʚʘʥʪʦʚʳʝ ʟʘʢʦʥʳ ʤʦʛʫʪ ʟʘʧʨʝʪʠʪʴ 

ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʩʠʥʛʫʣʷʨʥʦʩʪʴ? ʂʘʢ ʤʦʞʝʪ ʩʤʝʥʘ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 
ʦʧʠʩʘʥʠʷ ʥʘ ʢʚʘʥʪʦʚʦʝ ʦʩʪʘʥʦʚʠʪʴ ʠʣʠ, ʙʦʣʝʝ ʪʦʛʦ, ʦʙʨʘʪʠʪʴ 

ʚʩʧʷʪʴ ʧʨʦʮʝʩʩ ʢʦʣʣʘʧʩʘ ʛʠʛʘʥʪʩʢʠʭ ʤʘʩʩ, ʩʦʜʝʨʞʘʱʠʭ 

ʤʠʣʣʠʘʨʜʳ ʤʠʣʣʠʘʨʜʦʚ ʟʚʝʟʜ, ʯʝʨʥʳʭ ʜʳʨ ʠ ʛʘʣʘʢʪʠʢ? ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʢʚʘʥʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʚ ʧʨʝʜʝʣʝ ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ, 

ʩʪʨʝʤʷʱʝʡʩʷ ʢ ʥʫʣʶ, ʜʦʣʞʥʦ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʬʦʨʤʘʣʠʟʤ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʂʚʘʥʪʦʚʳʝ ʵʬʬʝʢʪʳ ʦʙʳʯʥʦ ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʘʪ ʢʣʘʩʩʠʯʝʩʢʠʤ, ʘ ʦʙʦʛʘʱʘʶʪ ʠʭ, ʚʢʣʶʯʘʷ ʚ ʩʝʙʷ ʢʘʢ 

ʧʨʝʜʝʣʴʥʳʡ ʩʣʫʯʘʡ. ʊʨʫʜʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʝʨʝʭʦʜ ʦʪ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʢ ʢʚʘʥʪʦʚʦʤʫ ʦʧʠʩʘʥʠʶ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʢʦʣʣʘʧʩʠʨʫʶʱʝʡ ʟʚʝʟʜʳ ʠʣʠ ʚʩʝʡ 

ʩʞʠʤʘʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ. ʃʦʛʠʯʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʩɹʷ ʚ ʨʘʤʢʘʭ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʠʣʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʧʦʥʷʪʥʦ ʩ 

ʧʦʟʠʮʠʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ.  

ɸʚʪʦʨʠʪʝʪ ʪʝʦʨʝʤ ʇʝʥʨʦʫʟʘ-ʍʦʢʠʥʛʘ, ʢʦʪʦʨʳʝ, ʧʦ ʦʙʱʝʤʫ 

ʤʥʝʥʠʶ, ʟʘʧʨʝʱʘʣʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʚ ʨʘʤʢʘʭ 

ʆʊʆ, ʦʯʝʥʴ ʚʳʩʦʢ, ʭʦʪʷ ʠ ʦʩʧʘʨʠʚʘʣʩʷ ʚ ʩʚʦʝ ʚʨʝʤʷ ʫʯʝʥʳʤʠ ʠʟ 

ʉʉʉʈ. ʍʦʢʠʥʛ ʧʠʰʝʪ: çʅʘʰʘ ʨʘʙʦʪʘ ʚʳʟʚʘʣʘ ʤʘʩʩʫ ʚʦʟʨʘʞʝʥʠʡ, 

ʯʘʩʪʠʯʥʦ ʩʦ ʩʪʦʨʦʥʳ ʩʦʚʝʪʩʢʠʭ ʫʯʝʥʳʭ, ʢʦʪʦʨʳʝ ʠʟ-ʟʘ 

ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ çʤʘʨʢʩʠʩʪʩʢʦʡè ʬʠʣʦʩʦʬʠʠ ʚʝʨʠʣʠ ʚ ʥʘʫʯʥʳʡ 

ʜʝʪʝʨʤʠʥʠʟʤ, ʘ ʯʘʩʪʠʯʥʦ ʠ ʩʦ ʩʪʦʨʦʥʳ ʪʝʭ, ʢʪʦ ʥʝ ʧʨʠʥʠʤʘʣ ʩʘʤʫ 

ʠʜʝʶ ʩʠʥʛʫʣʷʨʥʦʩʪʝʡ ʢʘʢ ʥʘʨʫʰʘʶʱʫʶ ʢʨʘʩʦʪʫ ʪʝʦʨʠʠ 

ʕʡʥʰʪʝʡʥʘ. ʅʦ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʝʤʦʡ ʥʝ ʦʯʝʥʴ 

ʧʦʩʧʦʨʠʰʴ...è (çʆʪ ʙʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʜʦ ʯʝʨʥʳʭ ʜʳʨè, 1990).  

ʉʦʛʣʘʩʠʤʩʷ ʩ ʍʦʢʠʥʛʦʤ - ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʝʤʦʡ 

ʩʧʦʨʠʪʴ ʥʝʣʴʟʷ, ʥʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ. ɿʜʝʩʴ 

ʙʝʩʩʧʦʨʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʩʦʝʜʠʥʷʝʪʩʷ ʩ 

ʩʦʤʥʠʪʝʣʴʥʦʩʪʴʶ ʬʠʟʠʯʝʩʢʠʭ ʜʦʧʫʱʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʚ ʩʚʦʝ 

ʚʨʝʤʷ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʟʥʘʤʝʥʠʪʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʝʤʘ ʦʙ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʣʘʥʝʪʥʳʭ ʦʨʙʠʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʂʦʛʜʘ 

ʘʩʪʨʦʥʦʤʳ ʥʘʫʯʠʣʠʩʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ 

ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʵʚʦʣʶʮʠʶ ʦʨʙʠʪ ʥʝʙʝʩʥʳʭ ʪʝʣ, ʪʦ ʦʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʥʘʰʘ ʧʣʘʥʝʪʥʘʷ ʩʠʩʪʝʤʘ ʜʦʩʪʘʪʦʯʥʦ ʥʝʫʩʪʦʡʯʠʚʘ, ʘ 
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ʜʦʢʘʟʘʥʥʘʷ ʪʝʦʨʝʤʘ ʠʤʝʝʪ ʩʣʘʙʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʝ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʪʝʦʨʝʤʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, ʠʩʢʣʶʯʝʥʳ çʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝè ʨʝʟʦʥʘʥʩʥʳʝ 

ʦʨʙʠʪʳ), ʢʦʪʦʨʳʝ ʩʜʝʣʘʣʠ ʝʝ ʩʣʠʰʢʦʤ ʜʘʣʝʢʦʡ ʦʪ ʨʝʘʣʴʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʩʪʦʠʪ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʠʩʤʦʪʨʝʪʴʩʷ ʢ ʫʩʣʦʚʠʷʤ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʪʝʦʨʝʤ ʇʝʥʨʦʫʟʘ-ʍʦʢʠʥʛʘ. ʈ. ʇʝʥʨʦʫʟ ʛʦʚʦʨʠʪ 

ʧʨʦ ʪʝʦʨʝʤʳ ʦ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʩʣʝʜʫʶʱʝʝ: çʊʝʦʨʝʤʘ IIé 

ʧʨʠʤʝʥʠʤʘ ʪʦʣʴʢʦ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʢʦʤʧʘʢʪʥʦʡ ʚʩʝʣʝʥʥʦʡ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʫʩʣʦʚʠʶ (ʥʝʨʘʚʝʥʩʪʚʫ), ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʠ ʚ ʨʝʘʣʴʥʦʡ ʚʩʝʣʝʥʥʦʡ, ʥʦ ʢʦʪʦʨʦʝ ʥʝʚʦʟʤʦʞʥʦ 

ʧʨʦʚʝʨʠʪʴ ʧʫʪʝʤ ʥʘʙʣʶʜʝʥʠʡè. çʉ ʫʯʝʪʦʤ ʫʨʘʚʥʝʥʠʡ 

ʕʡʥʰʪʝʡʥʘé, ʪʨʝʙʦʚʘʥʠʝ IIʚ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʝʤé, ʢʦʪʦʨʦʝ (ʝʩʣʠ ʝʱʝ ɚ=0) ʦʯʝʥʴ ʨʘʟʫʤʥʦ ʩ ʬʠʟʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷè (çʉʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠè, 1972) 

ɽʩʣʠ ʧʝʨʝʚʝʩʪʠ ʵʪʦ ʥʘ ʦʙʱʝʧʦʥʷʪʥʳʡ ʷʟʳʢ, ʪʦ ʧʦʣʫʯʠʪʩʷ 

ʩʣʝʜʫʶʱʝʝ: ʝʩʣʠ ʧʨʠʥʷʪʴ ʥʝʢʠʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʚʳʛʣʷʜʷʪ çʨʘʟʫʤʥʳʤʠè, ʦʩʦʙʝʥʥʦ ʝʩʣʠ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ ʨʘʚʥʘ ʥʫʣʶ (ʠʣʠ ʘʥʪʠʛʨʘʚʠʪʘʮʠʷ 

ʦʪʩʫʪʩʪʚʫʝʪ), ʪʦ ʤʳ ʧʦʣʫʯʠʤ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʧʨʠ ʢʦʣʣʘʧʩʝ 

ʜʦʣʞʥʘ ʩʞʘʪʴʩʷ ʚ ʪʦʯʢʫ ʩ ʙʝʩʢʦʥʝʯʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ ʢʨʠʚʠʟʥʦʡ. 

ɺʘʞʥʝʡʰʫʶ ʦʛʦʚʦʨʢʫ ʧʨʦ çʦʧʨʝʜʝʣʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè 

ʯʘʩʪʦ ʠʛʥʦʨʠʨʫʶʪ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʧʦʣʝʟʥʳʝ ʪʝʦʨʝʤʳ ʇʝʥʨʦʫʟʘ-

ʍʦʢʠʥʛʘ ʜʘʶʪ ʚʘʞʥʳʡ ʩʧʠʩʦʢ ʪʘʢʠʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʠʟʫʯʝʥʳ, ʯʪʦʙʳ ʧʦʥʷʪʴ ï ʢʘʢʠʝ ʠʟ ʥʠʭ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ 

ʤʦʛʫʪ ʥʘʨʫʰʘʪʴʩʷ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʦʨʝʤʳ ʇʝʥʨʦʫʟʘ-ʍʦʢʠʥʛʘ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʩʪʨʦʛʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʥʝʠʟʙʝʞʥʦʩʪʠ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʆʊʆ, ʥʦ, ʥʘʧʨʠʤʝʨ, ʦʥʠ ʥʝ ʧʨʠʤʝʥʠʤʳ ʢ 

ʩʠʩʪʝʤʘʤ ʩ ʘʥʪʠʛʨʘʚʠʪʘʮʠʝʡ ʠʣʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʢʘʢ ʦʪʤʝʯʘʶʪ ʩʘʤʠ ʘʚʪʦʨʳ ʚ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ 1970 ʛʦʜʘ. 

ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʦʪʢʨʳʪʠʝ ʚ ʢʦʥʮʝ XX ʚʝʢʘ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ 

ɺʩʝʣʝʥʥʘʷ ʠʤʝʝʪ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʧʦʩʪʦʷʥʥʫʶ ʙʦʣʴʰʝ ʥʫʣʷ, 

ʫʞʝ ʜʝʣʘʝʪ ʫʩʣʦʚʠʷ, ʧʨʠʥʷʪʳʝ ʚ ʵʪʠʭ ʪʝʦʨʝʤʘʭ, ʜʦʩʪʘʪʦʯʥʦ 

ʩʦʤʥʠʪʝʣʴʥʳʤʠ. ɸ ʝʩʣʠ ʙʫʜʝʪ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʙʣʠʟʠ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʩʠʣʴʥʘʷ ʘʥʪʠʛʨʘʚʠʪʘʮʠʷ? ʊʝʦʨʝʤʳ 

ʇʝʥʨʦʫʟʘ-ʍʦʢʠʥʛʘ ʙʝʟʫʩʣʦʚʥʦ ʥʘʨʫʰʘʶʪʩʷ ʧʨʠ ʚʚʝʜʝʥʠʠ 

ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʧʦʣʷ ʚʦʟʣʝ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʥʦ 

ʩʠʪʫʘʮʠʷ ʙʫʜʝʪ ʘʥʘʣʦʛʠʯʥʦʡ, ʝʩʣʠ ʘʥʪʠʛʨʘʚʠʪʘʮʠʷ ʙʫʜʝʪ ʥʦʩʠʪʴ 

ʥʝʢʚʘʥʪʦʚʳʡ ʭʘʨʘʢʪʝʨ. 
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ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʦʨʝʤʳ, ʜʦʢʘʟʘʥʥʳʝ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʬʠʟʠʢʝ, ʠʤʝʶʪ ʩʦʚʩʝʤ ʜʨʫʛʦʡ ʫʨʦʚʝʥʴ ʠʩʪʠʥʥʦʩʪʠ, ʯʝʤ ʦʙʳʯʥʳʝ 

ʪʝʦʨʝʤʳ ʇʠʬʘʛʦʨʘ ʠʣʠ ʌʝʨʤʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʦʨʝʤʳ ʚ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʩʦʟʜʘʶʪ ʠʣʣʶʟʠʶ ʩʪʨʦʛʦʩʪʠ, 

ʛʠʧʥʦʪʠʯʝʩʢʠ ʜʝʡʩʪʚʫʷ ʥʘ ʥʝʠʩʢʫʰʝʥʥʳʭ ʬʠʟʠʢʦʚ, ʥʦ ʦʥʠ ʥʝ 

ʤʦʛʫʪ ʜʦʢʘʟʘʪʴ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. ɺʦʟʤʦʞʥʦ, 

ʯʪʦ ʫʱʝʨʙ, ʥʘʥʦʩʠʤʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʪʝʦʨʝʤʘʤʠ ʚ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ, ʧʝʨʝʚʝʰʠʚʘʝʪ ʠʭ ʧʦʣʴʟʫ. 

 

4.2 ʏʪʦ ʷʚʣʷʝʪʩʷ ʧʨʫʞʠʥʦʡ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ?  

 

ɺ ʩʠʥʛʫʣʷʨʥʦʩʪʷʭ ʠ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʵʪʘʧʘʭ 

ʵʚʦʣʶʮʠʠ ʚʝʱʝʩʪʚʘ ʥʝʪ 

ʥʠʯʝʛʦ ʩʪʨʘʰʥʦʛʦ ʠ 

ʥʝʚʦʟʤʦʞʥʦʛʦ, ʘ ʝʩʪʴ 

ʪʦʣʴʢʦ ʤʥʦʛʦ ʥʝʧʨʠʚʳʯʥʦʛʦ. 

ɻ. ʀ. ʅʘʘʥ 

 

ʂʘʢʦʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʨʦʜʘ ʢʚʘʥʪʦʚʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ 

ʚʦʟʣʝ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ɹʦʣʴʰʦʡ ʚʟʨʳʚ? 

ʂʘʢ ʢʣʘʩʩʠʯʝʩʢʦʝ ʧʨʠʪʷʞʝʥʠʝ ʤʦʞʝʪ ʩʤʝʥʠʪʴʩʷ ʥʘ ʢʚʘʥʪʦʚʦʝ 

ʦʪʪʘʣʢʠʚʘʥʠʝ? ʂʚʘʥʪʦʚʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʨʘʥʥʝʡ ɺʩʝʣʝʥʥʦʡ ʚ ʢʚʘʟʠ-ʧʣʘʥʢʦʚʩʢʦʤ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ 

ʤʘʩʰʪʘʙʝ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʦʤ ʤʘʢʨʦʫʨʦʚʥʝ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʩʠʣʴʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ, ʜʠʥʘʤʠʢʫ ɺʩʝʣʝʥʥʦʡ, ʨʘʟʤʝʨʦʤ ʚ ʜʝʩʷʪʢʠ 

ʤʠʣʣʠʘʨʜʦʚ ʩʚʝʪʦʚʳʭ ʣʝʪ, ʜʦ ʩʠʭ ʧʦʨ ʦʧʨʝʜʝʣʷʶʪ ʢʚʘʥʪʦʚʳʝ 

ʧʨʦʮʝʩʩʳ ʥʝʠʟʚʝʩʪʥʦʡ ʧʨʠʨʦʜʳ, ʩʣʫʯʠʚʰʠʝʩʷ ʙʦʣʝʝ ʜʝʩʷʪʠ 

ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʥʘʟʘʜ ʚ ʤʠʢʨʦʦʙʲʝʤʝ. 

ʕʪʦ ʦʯʝʥʴ ʩʠʣʴʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʢʘʢ ʠ ʚʦʚʣʝʯʝʥʠʝ ʚ 

ʬʠʟʠʢʫ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ ʢʚʘʥʪʦʚʳʭ ʧʦʣʝʡ. ʂʘʢʦʚʘ ʞʝ 

ʘʣʴʪʝʨʥʘʪʠʚʘ? ɻʜʝ ʞʝ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠ 

ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, ʢʦʪʦʨʦʝ ʙʘʟʠʨʦʚʘʣʦʩʴ ʙʳ ʥʘ ʧʨʦʚʝʨʝʥʥʦʡ 

ʪʝʦʨʠʠ, ʠ ʙʳʣʦ ʙʳ ʥʝʦʩʧʦʨʠʤʦ? 

ʀʥʪʝʨʝʩʥʳʡ ʬʝʥʦʤʝʥ ʠʩʩʣʝʜʦʚʘʥ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ 

ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʦʙʳʯʥʫʶ 

ʢʣʘʩʩʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ: ʜʚʘ ʥʝʦʜʠʥʘʢʦʚʳʭ ʠ ʥʝʫʧʨʫʛʠʭ 
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(ʥʘʧʨʠʤʝʨ, ʧʣʘʩʪʝʣʠʥʦʚʳʭ) ʥʝʚʨʘʱʘʶʱʠʭʩʷ ʰʘʨʘ, ʢʦʪʦʨʳʝ 

ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʦ ʜʚʠʞʫʪʩʷ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ ʚʜʦʣʴ 

ʧʨʤ̫ʦʡ ʣʠʥʠʠ. ʇʦ ʅʴʶʪʦʥʫ, ʝʩʣʠ ʩʪʦʣʢʥʦʚʝʥʠʝ ʪʘʢʠʭ ʰʘʨʦʚ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚ ʩʠʩʪʝʤʝ ʮʝʥʪʨʘ ʠʭ ʤʘʩʩ, ʪʦ ʧʦʩʣʝ ʫʜʘʨʘ ʦʥʠ 

ʩʣʠʧʥʫʪʩʷ ʚ ʦʜʠʥ ʰʘʨ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʥʝʧʦʜʚʠʞʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʫʜʦʙʥʦ ʫʩʪʨʦʠʣʩʷ ʚ ʮʝʥʪʨʝ ʠʥʝʨʮʠʠ. 

ʇʦ ʣʦʛʠʢʝ ʅʴʶʪʦʥʘ, ʩʪʦʣʢʥʦʚʝʥʠʝ ʠ ʩʣʠʷʥʠʝ ʜʚʫʭ 

ʥʝʦʜʠʥʘʢʦʚʳʭ ʯʝʨʥʳʭ ʜʳʨ, ʢʦʪʦʨʦʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟ ʮʝʥʪʨʘ ʤʘʩʩ, 

ʪʦʞʝ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʦʜʥʦʡ ʧʦʢʦʷʱʝʡʩʷ ʯʝʨʥʦʡ ʜʳʨʝ. ʅʦ ʥʝ 

ʪʫʪ-ʪʦ ʙʳʣʦ! ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʘʩʯʝʪʳ ʚ ʨʘʤʢʘʭ ʆʊʆ, ʧʨʠ 

ʩʣʠʷʥʠʠ ʥʝʦʜʠʥʘʢʦʚʳʭ ʯʝʨʥʳʭ ʜʳʨ, ʠʪʦʛʦʚʘʷ ʜʳʨʘ ʥʝ ʦʩʪʘʝʪʩʷ ʚ 

ʮʝʥʪʨʝ ʤʘʩʩ ʩʠʩʪʝʤʳ, ʘ ʧʦʣʫʯʘʝʪ ʪʦʣʯʦʢ ʚ ʩʪʦʨʦʥʫ ʤʝʥʴʰʝʡ ʠʟ 

ʜʳʨ, ʠ ʫʣʝʪʘʝʪ ʠʟ ʮʝʥʪʨʘ ʤʘʩʩ ʩʠʩʪʝʤʳ. ʌʠʟʠʢʫ ʵʪʦʛʦ ʪʦʣʯʢʘ 

ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʢʘʞʜʘʷ ʯʝʨʥʘʷ 

ʜʳʨʘ ʠʤʝʝʪ ʚʦʢʨʫʛ ʩʝʙʷ ʚʦʨʦʥʢʫ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʄʝʥʴʰʘʷ ʜʳʨʘ ʠʤʝʝʪ ʤʝʥʴʰʫʶ ʚʦʨʦʥʢʫ, ʘ ʙʦʣʴʰʘʷ ʜʳʨʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʫʶ ʚʦʨʦʥʢʫ. ʇʨʠ ʩʣʠʷʥʠʠ ʜʳʨ 

ʦʙʨʘʟʫʝʪʩʷ ʦʜʥʘ ʩʫʤʤʘʨʥʘʷ ʚʦʨʦʥʢʘ ʧʦʪʝʥʮʠʘʣʘ, ʢʦʪʦʨʘʷ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ʠʟ-ʟʘ ʨʘʟʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʚʦʨʦʥʦʢ ʥʝʦʜʠʥʘʢʦʚʳʭ ʩʣʠʚʘʶʱʠʭʩʷ ʯʝʨʥʳʭ ʜʳʨ, ʠ ʠʟ-ʟʘ ʪʦʛʦ, 

ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʧʝʨʝʩʪʨʘʠʚʘʝʪʩʷ ʥʝ ʤʛʥʦʚʝʥʥʦ, ʘ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʩʫʤʤʘʨʥʘʷ 

ʜʳʨʘ ʦʢʘʟʘʣʘʩʴ ʚ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ʚʦʨʦʥʢʝ ʠʣʠ ʥʝ ʚ ʤʠʥʠʤʫʤʝ 

ʠʪʦʛʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʘ ʥʘ ʝʛʦ ʩʢʣʦʥʝ ï ʠ ʵʪʦʪ ʩʢʣʦʥ ʧʦʪʝʥʮʠʘʣʘ 

ʚʪrʘʣʢʠʚʘʝʪ ʩʫʤʤʘʨʥʫʶ ʯʝʨʥʫʶ ʜʳʨʫ ʠʟ ʮʝʥʪʨʘ ʤʘʩʩ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʪʘʢʦʡ çʦʪʜʘʯʠè ʜʣʷ ʥʝʚʨʘʱʘʶʱʠʭʩʷ ʜʳʨ 

ï 175 ʢʤ/ʩʝʢ, ʝʩʣʠ ʤʘʩʩʘ ʢʨʫʧʥʦʡ ʜʳʨʳ ʚ ʧʷʪʴ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʤʝʥʴʰʝʡ ʜʳʨʳ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʪʦʛʦʚʘʷ ʯʝʨʥʘʷ ʜʳʨʘ ʫʩʢʦʨʷʝʪʩʷ 

ʠʩʢʨʠʚʣʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ-ʚʨʝʤʝʥʝʤ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʝ ʥʝʪ ʜʨʫʛʠʭ ʩʠʣ. 

ʕʪʦʪ ʵʬʬʝʢʪ ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ ʚ ʥʴʶʪʦʥʦʚʩʢʦʡ 

ʛʨʘʚʠʪʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʧʝʨʝʩʪʨʘʠʚʘʝʪʩʷ ʤʛʥʦʚʝʥʥʦ. ʌʝʥʦʤʝʥ çʦʪʜʘʯʠè ʚ ʆʊʆ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠ ʜʘʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ 

ʚʳʣʝʪʘ ʯʝʨʥʳʭ ʜʳʨ ʠʟ ʰʘʨʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʠ ʛʘʣʘʢʪʠʢ. ʅʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʛʦʨʘʟʜʦ ʛʣʫʙʞʝ. 

ʆʙʱʝʧʨʠʥʷʪʦ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʠʣʘ ʷʚʣʷʝʪʩʷ ʧʨʠʪʷʛʠʚʘʶʱʝʡ 

ʩʠʣʦʡ. ɻʨʘʚʠʪʘʮʠʷ ï ʵʪʦ ʩʠʥʦʥʠʤ ʩʣʦʚʘ çʧʨʠʪʷʞʝʥʠʝè. ʉʣʦʚʦ 
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çʘʥʪʠʛʨʘʚʠʪʘʮʠʷè ʚ ʥʘʫʢʝ ʠ ʢʫʣʴʪʫʨʝ ʯʘʩʪʦ ʥʦʩʠʪ ʠʨʦʥʠʯʥʦ-

ʥʝʛʘʪʠʚʥʳʡ ʦʪʪʝʥʦʢ, ʚʧʣʦʪʴ ʜʦ ʜʠʘʛʥʦʟʘ.  

ʇʨʦʚʝʜʝʤ ʩʣʝʜʫʶʱʠʡ ʤʳʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ɺʦʟʴʤʝʤ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʝʨʥʳʭ ʜʳʨ ʟʚʝʟʜʥʦʡ ʤʘʩʩʳ ʠ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʦʣʦʞʠʤ ʠʭ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ, ʥʘʧʨʠʤʝʨ, ʚ ʩʪʦ ʩʚʝʪʦʚʳʭ 

ʣʝʪ (ʩʤ. ʨʠʩ.1). 

            

 
ʈʠʩ.1. ɸʥʪʠʛʨʘʚʠʪʘʮʠʷ ʩʬʝʨʳ ʠʟ ʜʚʦʡʥʳʭ ʜʳʨ. ɼʦ ʩʣʠʷʥʠʷ 

ʙʦʣʴʰʠʭ ʠ ʤʘʣʝʥʴʢʠʭ ʜʳʨ, ʚ ʩʠʩʪʝʤʝ ʜʝʡʩʪʚʫʝʪ ʧʨʠʪʷʛʠʚʘʶʱʘʷ 

ʛʨʘʚʠʪʘʮʠʷ (ʰʪʨʠʭʦʚʘʥʥʳʝ ʩʪʨʝʣʢʠ), ʢʦʪʦʨʘʷ ʟʘʩʪʘʚʣʷʝʪ 

ʩʬʝʨʫ ʤʝʜʣʝʥʥʦ ʩʞʠʤʘʪʴʩʷ. ʇʦʩʣʝ ʩʣʠʷʥʠʷ ʤʝʣʢʠʭ ʠ ʢʨʫʧʥʳʭ 

ʜʳʨ, ʩʬʝʨʘ ʥʘʯʠʥʘʝʪ ʙʳʩʪʨʦ ʨʘʟʣʝʪʘʪʴʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ 

(ʩʧʣʦʰʥʳʝ ʩʪʨʝʣʢʠ) ʥʘ ʚʦʣʥʝ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʚʳʯʠʩʣʷʝʤʦʛʦ ʚ ʨʘʤʢʘʭ ʆʊʆ.  
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ʕʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʟʘʤʝʪʥʦʡ 

ʩʘʤʦʛʨʘʚʠʪʘʮʠʝʡ. ɽʩʣʠ ʦʪʧʫʩʪʠʪʴ ʯʝʨʥʳʝ ʜʳʨʳ, ʪʦ ʦʥʠ ʥʘʯʥʫʪ 

ʧʘʜʘʪʴ ʩ ʥʝʙʦʣʴʰʠʤ ʫʩʢʦʨʝʥʠʝʤ ʢ ʮʝʥʪʨʫ ʩʬʝʨʳ. ʈʘʟʤʝʩʪʠʤ 

ʚʦʟʣʝ ʢʘʞʜʦʡ ʯʝʨʥʦʡ ʜʳʨʳ ʝʱʝ ʦʜʥʫ ʜʳʨʫ ʚ ʧʷʪʴ ʨʘʟ ʤʝʥʴʰʝʡ 

ʤʘʩʩʳ ï ʪʘʢ, ʯʪʦʙʳ ʤʝʥʴʰʘʷ ʜʳʨʘ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʩʥʘʨʫʞʠ, ʪʦ 

ʝʩʪʴ, ʥʘ ʧʨʦʜʦʣʞʝʥʠʠ ʣʠʥʠʠ çʮʝʥʪʨ ʩʬʝʨʳ ï ʢʨʫʧʥʘʷ ʜʳʨʘè. 

ʇʨʠʪʷʞʝʥʠʝ ʜʳʨ ʢ ʮʝʥʪʨʫ ʩʬʝʨʳ ʪʦʣʴʢʦ ʫʩʠʣʠʪʩʷ. ɽʩʣʠ ʞʝ 

ʨʘʟʨʝʰʠʪʴ ʩʣʠʷʥʠʝ ʢʘʞʜʦʡ ʧʘʨʳ ʯʝʨʥʳʭ ʜʳʨ, ʪʦ ʧʨʦʠʟʦʡʜʝʪ, ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʅʴʶʪʦʥʘ, ʥʝʯʪʦ ʥʝʚʝʨʦʷʪʥʦʝ (ʩʤ. ʨʠʩ.1): 

ʩʬʝʨʘ ʠʟ ʩʫʤʤʘʨʥʳʭ ʯʝʨʥʳʭ ʜʳʨ, ʚʤʝʩʪʦ ʩʞʘʪʠʷ, ʥʘʯʥʝʪ 

ʨʘʩʰʠʨʷʪʴʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʯʪʠ ʜʚʝʩʪʠ ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ! 

ʄʳ ʩʫʤʝʣʠ ʪʘʢ ʨʘʩʧʦʣʦʞʠʪʴ ʩʠʩʪʝʤʫ ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ, 

ʯʪʦ ʛʨʘʜʠʝʥʪ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʚʩʝʭ ʜʳʨ, ʚʦʟʥʠʢʰʠʭ ʧʦʩʣʝ 

ʩʣʠʷʥʠʷ, ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʤ ʚʥʫʪʨʴ ï ʠ ʚʤʝʩʪʦ 

ʧʨʠʪʷʞʝʥʠʷ (= ʛʨʘʚʠʪʘʮʠʠ) ʤʳ ʧʦʣʫʯʠʣʠ ʦʪʪʘʣʢʠʚʘʥʠʝ 

(=ʘʥʪʠʛʨʘʚʠʪʘʮʠʶ). ʕʪʦʪ ʤʳʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʣʥʦʩʪʴʶ 

ʨʘʟʨʫʰʘʝʪ ʧʨʦʯʥʦ ʫʩʪʦʷʚʰʝʝʩʷ ʤʥʝʥʠʝ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ï ʵʪʦ 

ʩʠʥʦʥʠʤ ʧʨʠʪʷʞʝʥʠʷ. ʄʳ ʧʦʣʫʯʠʣʠ ʚ ʨʘʤʢʘʭ ʆʊʆ 

ʘʥʪʠʛʨʘʚʠʪʘʮʠʶ, ʥʝ ʚʚʦʜʷ ʥʠʢʘʢʠʭ ʥʦʚʳʭ ʩʠʣ, ʢʚʘʥʪʦʚʳʭ ʧʦʣʝʡ 

ʠʣʠ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʜʘʚʣʝʥʠʡ! ʕʪʘ 

ʨʘʟʣʝʪʘʶʱʘʷʩʷ ʩʬʝʨʘ ʠʟ ʯʝʨʥʳʭ ʜʳʨ - ʩʚʝʪʣʳʡ ʣʫʯ ʥʘʜʝʞʜʳ ʚ 

ʮʘʨʩʪʚʝ ʪʝʤʥʳʭ ʩʠʣ. 

ʄʦʞʥʦ ʟʘʜʘʪʴʩʷ ʣʦʛʠʯʥʳʤ ʚʦʧʨʦʩʦʤ: ʘ ʤʦʞʥʦ ʣʠ 

ʚʳʚʝʨʥʫʪʴ ʚʦʨʦʥʢʫ ʧʨʠʪʷʛʠʚʘʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʘʢ, ʯʪʦʙʳ ʦʥ 

ʩʪʘʣ ʦʪʪʘʣʢʠʚʘʶʱʠʤ ʚ ʤʦʤʝʥʪ ʢʦʣʣʘʧʩʘ ɺʩʝʣʝʥʥʦʡ? ɽʩʣʠ 

ʛʨʘʚʠʪʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚ ʦʢʦʣʦʩʠʥʛʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ ʤʦʱʥʝʝ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʩʠʣ, ʪʦ ʥʝʣʴʟʷ ʣʠ ʧʦʙʝʜʠʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʢʦʣʣʘʧʩ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʫʶ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʡ ʛʨʘʚʠʪʘʮʠʠ? 

 

ɻʣʘʚʘ 5. ʇʨʦʙʣʝʤʘ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ 

5.1 ʌʨʠʮ ʎʚʠʢʢʠ ʠ ʥʝʚʠʜʠʤʘʷ ʤʘʩʩʘ ʚ ʩʢʦʧʣʝʥʠʷʭ ʛʘʣʘʢʪʠʢ 

ɽʩʣʠ ʵʪʦ ʧʦʜʪʚʝʨʜʠʪʩʷ, ʪʦ ʤʳ 

ʧʨʠʜʝʤ ʢ ʧʦʨʘʟʠʪʝʣʴʥʦʤʫ ʚʳʚʦʜʫ ð 

ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ 

ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʩʚʝʪʷʱʝʡʩʷ.  

ʌ. ʎʚʠʢʢʠ (1933) 
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ʌʨʠʮ ʎʚʠʢʢʠ (1898-1974) ʚʳʨʦʩ ʚ ɽʚʨʦʧʝ ʠ ʟʘʢʦʥʯʠʣ 

ʎʶʨʠʭʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʛʜʝ ʨʘʥʴʰʝ ʫʯʠʣʩʷ 

ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ. ɺ 1925 ʛʦʜʫ ʎʚʠʢʢʠ ʫʝʭʘʣ ʚ ʂʘʣʠʬʦʨʥʠʶ, 

ʛʜʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʄʘʫʥʪ-ɺʠʣɹʩʦʥʦʚʩʢʘʷ ʠ ʇʘʣʦʤʘʨʩʢʘʷ 

ʦʙʩʝʨʚʘʪʦʨʠʠ. ɿʘ ʧʦʩʣʝʜʫʶʱʠʝ ʜʚʝʥʘʜʮʘʪʴ ʣʝʪ ʌʨʠʮ ʎʚʠʢʢʠ 

ʧʦʣʫʯʠʣ ʤʥʦʞʝʩʪʚʦ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʘʚʠʣʠ ʝʛʦ 

ʚ ʨʷʜ ʚʝʣʠʯʘʡʰʠʭ ʘʩʪʨʦʥʦʤʦʚ XX ʚʝʢʘ. ʅʦ ʚ ʩʚʦʠʭ ʦʪʢʨʳʪʠʷʭ ʦʥ 

ʥʘʩʪʦʣʴʢʦ ʦʧʝʨʝʞʘʣ ʩʚʦʝ ʚʨʝʤʷ, ʯʪʦ ʢʦʣʣʝʛʠ ʝʛʦ ʯʘʩʪʦ ʥʝ 

ʧʦʥʠʤʘʣʠ. ʇʦʵʪʦʤʫ ʌʨʠʮ ʎʚʠʢʢʠ ʞʠʣ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʪʨʦʛʦ 

ʢʦʥʬʣʠʢʪʘ ʩ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ. ʆʜʠʥ ʠʟ ʦʯʝʚʠʜʮʝʚ 

ʚʩʧʦʤʠʥʘʣ: çʦʢʨʫʞʘʶʱʠʝ ʚʠʜʝʣʠ ʚ ʥʝʤ ʩʫʤʘʩʰʝʜʰʝʛʦ, ʘ ʦʥ ʠʭ 

ʩʯʠʪʘʣ ʛʣʫʧʮʘʤʠè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʎʚʠʢʢʠ, ʢʦʪʦʨʳʡ ʥʠʩʢʦʣʴʢʦ ʥʝ 

ʩʢʨʳʚʘʣ ʩʚʦʝʛʦ ʤʥʝʥʠʷ ʦ ʢʦʣʣʝʛʘʭ, ʚʦʟʥʠʢʘʣʠ ʧʨʦʙʣʝʤʳ ʩ 

ʧʫʙʣʠʢʘʮʠʷʤʠ ʪʨʫʜʦʚ, ʩ ʧʨʠʟʥʘʥʠʝʤ ʝʛʦ ʧʨʠʦʨʠʪʝʪʘ ʠ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʢʨʫʧʥʝʡʰʠʭ 

ʪʝʣʝʩʢʦʧʘʭ ʩ ʜʠʘʤʝʪʨʦʤ ʚ 2.5 ʠ 5 ʤʝʪʨʦʚ. 

ɺʘʞʥʝʡʰʠʤ ʦʪʢʨʳʪʠʝʤ ʌʨʠʮʘ ʎʚʠʢʢʠ ʷʚʣʷʝʪʩʷ ʦʙʲʷʩʥʝʥʠʝ 

ʚ 1934 ʛʦʜʫ (ʚʤʝʩʪʝ ʩ ɺʘʣʴʪʝʨʦʤ ɹʘʘʜʝ) ʤʝʭʘʥʠʟʤʘ ʚʟʨʳʚʘ 

ʩʚʝʨʭʥʦʚʳʭ ʟʚʝʟʜ. ʎʚʠʢʢʠ ʠ ɹʘʘʜʝ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʚ ʢʘʢʦʡ-ʪʦ 

ʤʦʤʝʥʪ ʵʚʦʣʶʮʠʠ ʤʘʩʩʠʚʥʦʡ ʟʚʝʟʜʳ, ʛʨʘʚʠʪʘʮʠʷ ʧʨʝʦʜʦʣʝʚʘʝʪ 

ʜʘʚʣʝʥʠʝ ʨʘʩʢʘʣʝʥʥʦʡ ʤʘʪʝʨʠʠ, ʠ ʷʜʨʦ ʤʘʩʩʠʚʥʦʡ ʟʚʝʟʜʳ ʙʳʩʪʨʦ 

ʩʭʣʦʧʳʚʘʝʪʩʷ ʚ ʧʣʦʪʥʳʡ ʥʝʡʪʨʦʥʥʳʡ ʰʘʨ ʨʘʟʤʝʨʦʤ ʦʢʦʣʦ ʜʝʩʷʪʠ 

ʢʠʣʦʤʝʪʨʦʚ. ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʷʝʪʩʷ ʩʪʦʣʴʢʦ ʵʥʝʨʛʠʠ, ʯʪʦ ʚʥʝʰʥʷʷ 

ʦʙʦʣʦʯʢʘ ʟʚʝʟʜʳ ʨʘʟʣʝʪʘʝʪʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, ʚʳʧʫʩʢʘʷ ʥʘʨʫʞʫ 

ʤʦʱʥʦʝ ʩʚʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʜʘʞʝ ʤʠʣʣʠʘʨʜʦʚ ʩʚʝʪʦʚʳʭ ʣʝʪ. ʅʘ ʤʝʩʪʝ ʚʟʨʳʚʘ 

ʉʚʝʨʭʥʦʚʦʡ ʦʩʪʘʝʪʩʷ ʤʘʣʝʥʴʢʘʷ ʧʦ ʨʘʟʤʝʨʫ ʥʝʡʪʨʦʥʥʘʷ ʟʚʝʟʜʘ. 

ʕʪʘ ʨʘʙʦʪʘ ʎʚʠʢʢʠ-ɹʘʘʜʝ ʦʢʘʟʘʣʘ ʥʘ ʘʩʪʨʦʬʠʟʠʢʫ ʠ ʢʦʩʤʦʣʦʛʠʶ 

ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ. ʉʧʫʩʪʷ ʪʨʠʜʮʘʪʴ ʪʨʠ ʛʦʜʘ ʧʨʝʜʩʢʘʟʘʥʠʝ 

ʎʚʠʢʢʠ ʠ ɹʘʘʜʝ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜ ʩʤʦʛʣʘ 

ʧʦʜʪʚʝʨʜʠʪʴ ɼʞʦʩʝʣʠʥ ɹʝʣʣ, ʦʪʢʨʳʚʰʘʷ ʚ 1967 ʛʦʜʫ ʧʫʣʴʩʘʨʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʡʪʨʦʥʥʳʝ ʟʚʝʟʜʳ ʩ ʩʠʣʴʥʳʤ 

ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ. ʉ ʪʝʭ ʧʦʨ ʧʫʣʴʩʘʨʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʦʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʚʠʞʝʥʠʝ ʜʚʦʡʥʦʛʦ 

ʧʫʣʴʩʘʨʘ ʜʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʠ 

ʧʦʜʪʚʝʨʜʠʣʦ ʪʝʦʨʠʶ ʕʡʥʰʪʝʡʥʘ, ʟʘ ʯʪʦ ɼʞ. ʊʝʡʣʦʨʫ ʠ ʈ. ʍʶʣʟʫ 

ʙʳʣʘ ʧʨʠʩʫʞʜʝʥʘ ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ 1993 ʛʦʜʘ. ʉʪʘʪʴʶ 

ʎʚʠʢʢʠ-ɹʘʘʜʝ 1934 ʛʦʜʘ ʦ ʩʚʝʨʭʥʦʚʳʭ, ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜʘʭ ʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʘʭ ʥʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ʂʠʧ ʊʦʨʥ ʥʘʟʚʘʣ 
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çʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʨʦʨʦʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʠʩʪʦʨʠʠ ʬʠʟʠʢʠ ʠ 

ʘʩʪʨʦʥʦʤʠʠè. ɸʩʪʨʦʥʦʤ ʎʚʠʢʢʠ ʥʘʰʝʣ ʚ ʥʝʙʝ 129 ʩʚʝʨʭʥʦʚʳʭ 

ʟʚʝʟʜ, ʫʩʪʘʥʦʚʠʚ ʵʪʠʤ ʨʝʢʦʨʜ. ʊʝʣʝʩʢʦʧʳ, ʩʥʘʙʞʝʥʥʳʝ 

ʢʦʤʧʴʶʪʝʨʘʤʠ, ʜʦʚʝʣʠ ʢ ʢʦʥʮʫ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʯʠʩʣʦ ʦʪʢʨʳʪʳʭ 

ʩʚʝʨʭʥʦʚʳʭ ʜʦ ʤʥʦʛʠʭ ʪʳʩʷʯ. ʏʝʪʳʨʝ ʅʦʙʝʣʝʚʩʢʠʝ ʧʨʝʤʠʠ ʧʦ 

ʬʠʟʠʢʝ ʙʳʣʠ ʧʨʠʩʫʞʜʝʥʳ ʟʘ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡʪʨʦʥʥʳʤʠ 

ʟʚʝʟʜʘʤʠ ʠ ʩʚʝʨʭʥʦʚʳʤʠ. ɹʦʣʝʝ ʯʝʪʚʝʨʪʠ ʤʠʣʣʠʦʥʘ ʥʘʫʯʥʳʭ 

ʩʪʘʪʝʡ ʦʧʫʙʣʠʢʦʚʘʥʦ ʦ ʩʚʝʨʭʥʦʚʳʭ, ʥʘʟʚʘʥʠʝ ʢʦʪʦʨʳʤ 

ʧʨʠʜʫʤʘʣʠ ʎʚʠʢʢʠ ʠ ɹʘʘʜʝ.  

ɺ 1937 ʛʦʜʫ ʎʚʠʢʢʠ ʚʳʩʢʘʟʘʣ ʚʘʞʥʝʡʰʫʶ ʠʜʝʶ ʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʣʠʥʟʠʨʦʚʘʥʠʠ ʥʘ ʛʘʣʘʢʪʠʢʘʭ (ʩʤ. ʠʣʣʶʩʪʨʘʮʠʠ 3 

ʠ 4). ʅʦ ʩʘʤʳʤ ʠʥʪʨʠʛʫʶʱʠʤ ʠ ʚʘʞʥʳʤ ʦʪʢʨʳʪʠʝʤ ʎʚʠʢʢʠ 

ʩʪʘʣʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ çʪʝʤʥʦʡ ʤʘʪʝʨʠʠè. ɺ 1933 

ʛʦʜʫ ʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʢʦʨʦʩʪʝʡ ʩʢʦʧʣʝʥʠʷ 

ʛʘʣʘʢʪʠʢ ʚ ʩʦʟʚʝʟʜʠʠ ɺʦʣʦʩʳ ɺʝʨʦʥʠʢʠ. ɿʥʘʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʛʘʣʘʢʪʠʢ, ʎʚʠʢʢʠ ʩ ʧʦʤʦʱʴʶ ʟʘʢʦʥʘ ʛʨʘʚʠʪʘʮʠʠ 

ʅʴʶʪʦʥʘ ʚʳʯʠʩʣʠʣ ʤʘʩʩʫ ʚʩʝʛʦ ʩʢʦʧʣʝʥʠʷ: ʚʝʜʴ ʚ ʩʪʘʙʠʣʴʥʦʤ 

ʩʢʦʧʣʝʥʠʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʛʘʣʘʢʪʠʢ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 

ʩʢʦʨʦʩʪʴ ʫʙʝʛʘʥʠʷ ʠʟ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʟʘʜʘʝʪʩʷ ʤʘʩʩʦʡ ʚʩʝʛʦ 

ʩʢʦʧʣʝʥʠʷ. 

 ʆʙʱʫʶ ʤʘʩʩʫ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʉʢʦʧʣʝʥʠʷ ɺʦʣʦʩ ɺʝʨʦʥʠʢʠ 

ʎʚʠʢʢʠ ʦʮʝʥʠʣ ʠ ʚʪʦʨʳʤ ʩʧʦʩʦʙʦʤ ð ʧʦʜʩʯʠʪʘʚ ʚʠʜʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʛʘʣʘʢʪʠʢ ʚ ʩʢʦʧʣʝʥʠʠ ʠ ʫʤʥʦʞʠʚ ʝʛʦ ʥʘ ʪʠʧʠʯʥʫʶ 

ʤʘʩʩʫ ʛʘʣʘʢʪʠʢʠ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʫʤʤʘʨʥʘʷ ʤʘʩʩʘ ʚʠʜʠʤʳʭ 

ʛʘʣʘʢʪʠʢ ʚ ʩʦʪʥʠ ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʤʘʩʩʘ ʩʢʦʧʣʝʥʠʷ, ʧʦʣʫʯʝʥʥʘʷ 

ʠʟ ʠʟʫʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʛʘʣʘʢʪʠʢ. ʎʚʠʢʢʠ ʩʜʝʣʘʣ ʚʳʚʦʜ, 

ʯʪʦ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʚʝʱʝʩʪʚʘ ʚ ʉʢʦʧʣʝʥʠʠ ɺʦʣʦʩ ɺʝʨʦʥʠʢʠ 

ʷʚʣʷʝʪʩʷ ʥʝʚʠʜʠʤʦʡ ʜʣʷ ʥʘʙʣʶʜʘʪʝʣʷ ï ʦʥ ʥʘʟʚʘʣ ʝʝ çʪʝʤʥʦʡ 

ʤʘʪʝʨʠʝʡè. ʀ ʭʦʪʷ, ʧʦʩʣʝ ʫʪʦʯʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ 

ʍʘʙʙʣʘ, ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʥʝʚʠʜʠʤʦʡ ʠ ʚʠʜʠʤʦʡ ʤʘʩʩʦʡ 

ʩʢʦʧʣʝʥʠʷ ʫʤʝʥʴʰʠʣʦʩʴ, ʦʙʱʠʡ ʚʳʚʦʜ ʎʚʠʢʢʠ ʦ ʜʦʤʠʥʠʨʦʚʘʥʠʠ 

ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʙʳʣ ʙʝʩʩʧʦʨʝʥ. 

ɼʦ ʎʚʠʢʢʠ ʪʘʢʠʝ ʘʩʪʨʦʥʦʤʳ ʠ ʫʯʝʥʳʝ, ʢʘʢ ɻʝʨʤʘʥ 

ɻʝʣʴʤʛʦʣʴʮ, ɸʥʨʠ ʇʫʘʥʢʘʨʝ, ɼʞʝʡʤʩ ɼʞʠʥʩ, ʗʢʦʙʫʩ ʂʘʧʪʝʡʥ ʠ 

ʗʥ ʆʦʨʪ, ʠʟʫʯʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʣʠʯʠʷ ʚ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʝ 

ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ. ʅʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʫʙʝʜʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʎʚʠʢʢʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʚʠʜʠʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʩʤʦʩʘ ʤʦʞʥʦ ʙʳʣʦ 

ʩʯʠʪʘʪʴ ʜʦʢʘʟʘʥʥʳʤ. ʕʪʦ ʦʪʢʨʳʪʠʝ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʎʚʠʢʢʠ, ʜʦʣʛʦ ʥʝ ʧʦʣʫʯʘʣʦ ʜʦʣʞʥʦʛʦ ʧʨʠʟʥʘʥʠʷ. ʅʦʚʳʤ ʵʪʘʧʦʤ ʚ 



70 
 

ʧʨʦʙʣʝʤʝ çʪʝʤʥʦʡ ʤʘʪʝʨʠʠè ʩʪʘʣʠ ʨʘʙʦʪʳ ɺʝʨʳ ʈʫʙʠʥ ʠ ʝʝ 

ʩʦʘʚʪʦʨʦʚ. 

 

5.2 ɺʝʨʘ ʈʫʙʠʥ ʠ ʚʨʘʱʝʥʠʝ ʛʘʣʘʢʪʠʢ ʩ ʪʝʤʥʳʤ ʛʘʣʦ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, çʤʳ ʥʝ ʟʥʘʝʤè 

- ʝʩʪʴ ʝʜʠʥʩʪʚʝʥʥʦ ʯʝʩʪʥʳʡ ʦʪʚʝʪ 

ʥʘ ʚʦʧʨʦʩ, ʯʪʦ ʪʘʢʦʝ ʪʝʤʥʘʷ 

ʤʘʪʝʨʠʷ.  

ɺʝʨʘ ʈʫʙʠʥ (1992) 

ʇʦʜʪʚʝʨʜʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʬʝʥʦʤʝʥʘ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʥʘ 

ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʛʘʣʘʢʪʠʢ ʠ ʧʨʠʚʣʝʯʴ ʢ ʥʝʤʫ ʚʩʝʦʙʱʝʝ 

ʚʥʠʤʘʥʠʝ ʩʤʦʛʣʘ ɺʝʨʘ ʈʫʙʠʥ (1928-2016), ʘʩʪʨʦʥʦʤ ʠʟ 

ɺʘʰʠʥʛʪʦʥʘ. ʅʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʜʠʩʩʝʨʪʘʮʠʠ ɺʝʨʳ ʈʫʙʠʥ 

ʙʳʣ ɻʝʦʨʛʠʡ ɻʘʤʦʚ. ʈʦʜʠʪʝʣʠ ɺʝʨʳ ʪʦʞʝ ʙʳʣʠ ʠʤʤʠʛʨʘʥʪʘʤʠ ʠʟ 

ʙʳʚʰʝʡ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ: ʤʘʪʴ ʠʟ ɹʝʩʩʘʨʘʙʠʠ ʠʣʠ ʄʦʣʜʦʚʳ, 

ʦʪʝʮ ð ʠʟ ʃʠʪʚʳ. ɺ ʩʝʨʝʜʠʥʝ 1960-ʭ ʛʦʜʦʚ ɺʝʨʘ ʈʫʙʠʥ ʩʪʘʣʘ 

ʧʝʨʚʦʡ ʞʝʥʱʠʥʦʡ, ʢʦʪʦʨʫʶ ʧʨʠʛʣʘʩʠʣʠ ʚ ʇʘʣʦʤʘʨʩʢʫʶ 

ʦʙʩʝʨʚʘʪʦʨʠʶ, ʯʪʦʙʳ ʚʝʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʝʝ ʪʝʣʝʩʢʦʧʘʭ. ɺ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ɺʝʨʘ ʈʫʙʠʥ ʚʤʝʩʪʝ ʩʦ ʩʚʦʠʤ ʩʦʘʚʪʦʨʦʤ 

ʂʝʥʪʦʤ ʌʦʨʜʦʤ, ʢʦʪʦʨʳʡ ʠʟʦʙʨʝʣ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ 

ʩʧʝʢʪʨʦʛʨʘʬ, ʠʟʫʯʘʣʘ ʜʚʠʞʝʥʠʝ ʟʚʝʟʜ ʚʦʢʨʫʛ ʮʝʥʪʨʦʚ ʛʘʣʘʢʪʠʢ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʊʫʤʘʥʥʦʩʪʠ ɸʥʜʨʦʤʝʜʳ. ʈʫʙʠʥ ʚʩʧʦʤʠʥʘʣʘ 

ʪʨʫʜʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʠ ʃʦʫʵʣʣʘ ʚ 1967-1968 

ʛʦʜʘʭ: ʧʨʠʭʦʜʠʣʦʩʴ ʨʘʙʦʪʘʪʴ ʥʘ ʪʝʣʝʩʢʦʧʝ ʚ ʧʦʣʥʦʡ ʪʝʤʥʦʪʝ, 

ʫʭʠʪʨʷʷʩʴ ʥʘ ʦʱʫʧʴ ʚʳʨʝʟʘʪʴ ʬʦʪʦʧʣʘʩʪʠʥʢʠ ʥʫʞʥʦʛʦ ʨʘʟʤʝʨʘ. 

ɺʤʝʩʪʝ ʩ ʌʦʨʜʦʤ ʦʥʠ ʧʨʠʤʝʥʷʣʠ ʚʩʝ ʩʧʦʩʦʙʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʣʘʩʪʠʥʦʢ. ʅʘʧʨʠʤʝʨ, ʈʫʙʠʥ ʫʧʦʤʠʥʘʣʘ ʪʘʢʦʡ 

ʫʜʠʚʠʪʝʣʴʥʳʡ ʨʝʮʝʧʪ: çʅʘʛʨʝʚʘʥʠʝ ʬʦʪʦʧʣʘʩʪʠʥʢʠ ʚ ʜʫʭʦʚʢʝ ʚ 

ʪʝʯʝʥʠʝ 72 ʯʘʩʦʚ ʚʦʣʰʝʙʥʳʤ ʦʙʨʘʟʦʤ ʧʦʚʳʰʘʣʦ ʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴè. ʉʘʤʳʡ ʧʝʨʚʳʡ ʩʧʝʢʪʨ ʢʨʘʷ ʪʫʤʘʥʥʦʩʪʠ 

ɸʥʜʨʦʤʝʜʳ ʙʳʣ ʩʣʫʯʘʡʥʦ ʫʥʠʯʪʦʞʝʥ ï ʜʦʙʨʦʚʦʣʝʮ, ʢʦʪʦʨʳʡ 

ʚʳʟʚʘʣʩʷ ʧʨʦʤʳʪʴ ʛʦʪʦʚʫʶ ʧʣʘʩʪʠʥʢʫ, ʧʦʤʝʩʪʠʣ ʝʝ ʥʝ ʚ 

ʭʦʣʦʜʥʫʶ, ʘ ʚ ʛʦʨʷʯʫʶ ʚʦʜʫ ʠ ʩʤʳʣ ʚʩʶ ʬʦʪʦʵʤʫʣʴʩʠʶ ʩʦ 

ʩʪʝʢʣʘ.  
ɺʝʨʘ ʈʫʙʠʥ ʩʪʘʣʘ ʦʧʳʪʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʘʥʘʣʠʟʝ 

ʟʚʝʟʜʥʳʭ ʩʧʝʢʪʨʦʚ ʠ ʠʭ ʠʟʤʝʥʝʥʠʡ ʠʟ-ʟʘ ʵʬʬʝʢʪʘ ɼʦʧʣʝʨʘ, 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʚʠʞʝʥʠʝʤ ʩʚʝʪʠʣ (ʩʤ. ʢʥʠʛʫ Vera Rubin ñBright 

Galaxies Dark Mattersò, 1997). ʊʝʤʘ ʙʳʣʘ ʚʘʞʥʦʡ, ʥʦ ʥʝ ʩʫʣʠʣʘ 
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ʢʘʢʠʭ-ʪʦ ʩʝʥʩʘʮʠʡ ð ʤʦʞʝʪ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ɺʝʨʘ ʟʘ ʥʝʝ 

ʚʟʷʣʘʩʴ. ʆʥʘ ʧʨʠʟʥʘʚʘʣʘʩʴ, ʯʪʦ ʥʝ ʣʶʙʠʪ ʧʨʦʙʣʝʤ, ʛʜʝ 

ʥʘʙʣʶʜʘʪʝʣʠ ʪʝʩʥʷʪʩʷ, ʢʘʢ ʚ ʧʝʨʝʧʦʣʥʝʥʥʦʤ ʚʘʛʦʥʝ. ɺʩʝ 

ʘʩʪʨʦʥʦʤʳ ʟʘʨʘʥʝʝ ʙʳʣʠ ʫʚʝʨʝʥʳ, ʯʪʦ ʟʚʝʟʜʳ ʚʦʢʨʫʛ 

ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʜʦʣʞʥʳ ʜʚʠʛʘʪʴʩʷ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʥʴʶʪʦʥʦʚʩʢʠʤʠ ʟʘʢʦʥʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʩʣʫʯʘʝ, ʥʘʧʨʠʤʝʨ, 

ʜʚʠʞʝʥʠʷ ʧʣʘʥʝʪ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʧʨʠʚʦʜʷʪ ʢ ʟʘʢʦʥʫ 

ʂʝʧʣʝʨʘ: ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʧʦ ʦʨʙʠʪʝ ʧʘʜʘʝʪ ʩ 

ʨʦʩʪʦʤ ʨʘʜʠʫʩʘ ʦʨʙʠʪʳ ʧʦ ʟʘʢʦʥʫ ρЍὙϳ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʮʝʥʪʨʘ ʛʘʣʘʢʪʠʢʠ ʚ 4 ʨʘʟʘ ʜʦʣʞʥʦ 

ʧʨʠʚʦʜʠʪʴ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʟʚʝʟʜ 

ʚ 2 ʨʘʟʘ. ʅʦ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʘ ʈʫʙʠʥ ʠ ʌʦʨʜ, 

ʦʢʘʟʘʣʠʩʴ ʩʝʥʩʘʮʠʦʥʥʳʤʠ ð ʟʚʝʟʜʳ ʥʝ ʧʦʜʯʠʥʷʣʠʩʴ ʟʘʢʦʥʫ 

ʂʝʧʣʝʨʘ ʠ ʜʚʠʛʘʣʠʩʴ ʧʨʠʤʝʨʥʦ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʥʘ ʩʘʤʳʭ 

ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ. ʉʣʦʚʥʦ ʢʘʞʜʫʶ ʛʘʣʘʢʪʠʢʫ ʦʙʥʠʤʘʣʦ 

ʤʘʩʩʠʚʥʦʝ ʦʙʣʘʢʦ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʘʷ ʚʝʩʠʣʦ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝ ʟʚʝʟʜʥʦʛʦ ʜʠʩʢʘ ʛʘʣʘʢʪʠʢ ð ʠ ʟʘʩʪʘʚʣʷʣʦ ʟʚʝʟʜʳ 

ʜʚʠʛʘʪʴʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʠʤ ʧʨʝʜʧʠʩʳʚʘʣʦ ʧʨʠʪʷʞʝʥʠʝ ʩʫʤʤʘʨʥʦʡ 

ʤʘʩʩʳ ʚʩʝʭ ʚʠʜʠʤʳʭ ʟʚʝʟʜ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʨʝʯʴ ʠʜʝʪ ʦ ʨʘʚʝʥʩʪʚʝ ʣʠʥʝʡʥʳʭ (ʠʣʠ 

ʦʙʳʯʥʳʭ) ʩʢʦʨʦʩʪʝʡ ʟʚʝʟʜ ʥʘ ʨʘʟʥʳʭ ʨʘʜʠʫʩʘʭ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʚʨʘʱʝʥʠʝ ʛʘʣʘʢʪʠʢʠ. 

ʊʚʝʨʜʦʪʝʣʴʥʦʝ ʚʨʘʱʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ, ʥʝ 

ʟʘʚʠʩʷʱʝʡ ʦʪ ʨʘʜʠʫʩʘ, ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʣʠʥʝʡʥʳʝ ʩʢʦʨʦʩʪʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʘ ʨʘʩʪʫʪ, ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʜʠʫʩʫ. 

ʉʧʠʨʘʣʴʥʳʡ ʫʟʦʨ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʚʨʘʱʘʶʱʠʭʩʷ ʛʘʣʘʢʪʠʢʘʭ 

ʜʚʠʞʝʪʩʷ ʪʚʝʨʜʦʪʝʣʴʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʣʥʫ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʫʶʩʷ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʚʨʘʱʘʶʱʝʤʩʷ 

ʛʘʟʦʧʳʣʝʚʦʤ ʜʠʩʢʝ ʜʦʩʪʘʪʦʯʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʚʠʞʝʥʠʷ ʩʘʤʦʛʦ 

ʜʠʩʢʘ. ʊʘʢ ʚʦʣʥʳ ʦʪ ʢʘʪʝʨʘ ʥʝʧʦʜʚʠʞʥʳ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʥʝʤ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʝʯʝʥʠʝ ʨʝʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʈʫʙʠʥ ʠ ʌʦʨʜʘ ʙʳʩʪʨʦ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʥʘ 

ʜʝʩʷʪʢʘʭ ʛʘʣʘʢʪʠʢ, ʥʘ ʢʨʘʶ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʩʠʣʴʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʢʝʧʣʝʨʦʚʩʢʦʛʦ ʚʨʘʱʝʥʠʷ. ʃʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʯʘʩʪʦ ʜʘʞʝ ʨʦʩʣʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʜʠʫʩʘ. 

ɺʜʦʙʘʚʦʢ ʪʝʦʨʝʪʠʢʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʧʠʨʘʣʴʥʳʝ ʛʘʣʘʢʪʠʢʠ 

ʙʝʟ ʤʘʩʩʠʚʥʦʛʦ ʛʘʣʦ ʙʳʣʠ ʙʳ ʥʝʫʩʪʦʡʯʠʚʳ. ɺ ʥʘʯʘʣʝ 1980-ʭ 

ʛʦʜʦʚ ̫ ʫʯʘʩʪʚʦʚʘʣ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʤʠʥʘʨʘʭ, ʛʜʝ 



72 
 

ʦʙʩʫʞʜʘʣʠʩʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʜʠʩʢʦʚ ʠ ʤʦʜʝʣʠ 

ʛʝʥʝʨʘʮʠʠ ʩʧʠʨʘʣʴʥʳʭ ʚʦʣʥ. ʀʟʣʦʞʝʥʠʷ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʚʩʝʛʜʘ 

ʥʘʯʠʥʘʣʦʩʴ ʩ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʤʘʩʩʠʚʥʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʛʘʣʦ 

ʚʦʢʨʫʛ ʧʣʦʩʢʦʡ ʩʧʠʨʘʣʴʥʦʡ ʛʘʣʘʢʪʠʢʠ (ʩʤ., ʥʘʧʨʠʤʝʨ, ɺ.ʃ. 

ʇʦʣʷʯʝʥʢʦ ʠ ɸ.ʄ. ʌʨʠʜʤʘʥ çʋʩʪʦʡʯʠʚʦʩʪʴ ʛʨʘʚʠʪʠʨʫʶʱʠʭ 

ʩʠʩʪʝʤè, ʅʘʫʢʘ, 1976). 

ʂʦʛʜʘ ʫʯʝʥʳʝ ʫʙʝʜʠʣʠʩʴ ʚ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʎʚʠʢʢʠ, ʈʫʙʠʥ, ʌʦʨʜʘ ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ, ʪʦ ʥʘʯʘʣʠʩʴ 

ʠʥʪʝʥʩʠʚʥʳʝ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʨʦʜʳ ʵʪʦʡ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ. ʀʟ ʯʝʛʦ ʦʥʘ ʩʦʩʪʦʠʪ? ʂʘʢ 

ʨʘʩʧʨʝʜʝʣʝʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ? ʂʘʢ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʘ ʩ 

ʤʦʤʝʥʪʘ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ? 

 

5.3. ʇʦʠʩʢʠ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʩʨʝʜʠ ʙʝʣʳʭ ʢʘʨʣʠʢʦʚ ʠ ʯʝʨʥʳʭ 

ʜʳʨ. 

ʆʪʩʫʪʩʪʚʠʝ ʧʦʣʥʦʡ ʷʩʥʦʩʪʠ ʚ 

ʚʦʧʨʦʩʝ ʦ ʩʢʨʳʪʦʡ ʤʘʩʩʝ, 

ʚʦʟʤʦʞʥʦ, ʧʨʦʜʦʣʞʠʪʩʷ ʝʱʝ 5-10 

ʣʝʪ. 

ʗ.ɹ. ɿʝʣʴʜʦʚʠʯ (1983) 

 

ʀʟ ʯʝʛʦ ʩʜʝʣʘʥʘ ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ? 

éʝʩʣʠ ʦʥʘ ʙʘʨʠʦʥʥʘʷ, ʪʦ ʤʦʞʝʪ 

ʩʦʩʪʦʷʪʴ ʠʟ ʤʘʣʦʟʘʤʝʪʥʳʭ 

ʢʦʨʠʯʥʝʚʳʭ ʢʘʨʣʠʢʦʚ, ʤʘʣʝʥʴʢʠʭ 

ʟʚʝʟʜ, ʢʦʪʦʨʳʝ ʥʠʢʦʛʜʘ ʥʝ ʩʪʘʥʫʪ 

ʛʦʨʷʯʠʤʠ ʥʘʩʪʦʣʴʢʦ, ʯʪʦʙʳ 

ʥʘʯʘʣʠʩʴ ʦʙʳʯʥʳʝ ʷʜʝʨʥʳʝ 

ʨʝʘʢʮʠʠ. ʀʣʠ ʠʟ ʙʦʣʴʰʦʡ 

ʧʦʧʫʣʷʮʠʠ ʥʝʦʙʥʘʨʫʞʝʥʥʳʭ ʙʝʣʳʭ 

ʢʘʨʣʠʢʦʚ. ʀʣʠ ʠʟ ʥʝʚʝʨʦʷʪʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʭʦʣʦʜʥʳʭ 

ʧʣʘʥʝʪʦʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ. ʀʣʠ ʠʟ 

ʤʠʥʠʘʪʶʨʥʳʭ ʯʝʨʥʳʭ ʜʳʨ. ʀʣʠ 

ʜʘʞʝ ʠʟ ʦʛʨʦʤʥʳʭ ʯʝʨʥʳʭ ʜʳʨ ï 

ʦʩʪʘʪʢʦʚ ʨʘʥʥʝʡ ʚʩʝʣʝʥʥʦʡ.  

ɺʝʨʘ ʈʫʙʠʥ (1989) 
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ʇʦʠʩʢ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʥʘʯʘʣʩʷ ʩ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʘʩʪʨʦʥʦʤʳ ʧʨʦʧʫʩʪʠʣʠ ʚ ʢʦʩʤʦʩʝ ʢʘʢʠʝ-ʪʦ 

ʥʝʚʠʜʠʤʳʝ ʦʙʲʝʢʪʳ ð ʥʘʧʨʠʤʝʨ, ʪʝʤʥʳʝ ʦʙʣʘʢʘ ʭʦʣʦʜʥʦʛʦ ʛʘʟʘ 

ʠʣʠ ʤʝʣʢʠʝ ʩʣʘʙʦʩʚʝʪʷʱʠʝʩʷ ʟʚʝʟʜʳ ʚʨʦʜʝ ʙʝʣʳʭ ʢʘʨʣʠʢʦʚ ʩ 

ʩʦʣʥʝʯʥʦʡ ʤʘʩʩʦʡ ʠʣʠ ʢʦʨʠʯʥʝʚʳʭ ʢʘʨʣʠʢʦʚ ʨʘʟʤʝʨʦʤ ʩ ʖʧʠʪʝʨ, 

ʥʦ ʤʘʩʩʦʡ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʥʝʛʦ. ɺʘʞʥʳʤ ʦʪʢʨʳʪʠʝʤ 

ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʪʘʣʦ ʦʙʥʘʨʫʞʝʥʠʝ ʤʝʞʛʘʣʘʢʪʠʯʝʩʢʠʭ 

ʭʦʣʦʜʥʳʭ ʦʙʣʘʢʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʚʦʜʦʨʦʜʘ ʠ ʛʝʣʠʷ, ð ʦʥʠ ʠʤʝʶʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʦʣʦ ʥʫʣʷ ʛʨʘʜʫʩʘ ʚ ʂʝʣʴʚʠʥʘʭ ʠ ʦʯʝʥʴ ʧʨʦʟʨʘʯʥʳ, 

ʧʦʵʪʦʤʫ ʩʚʝʪ ʟʚʝʟʜ ʣʝʛʢʦ ʩʢʚʦʟʴ ʥʠʭ ʧʨʦʭʦʜʠʪ. ʃʠʰʴ 

ʩʧʝʢʪʨʘʣʴʥʳʝ ʣʠʥʠʠ, ʢʦʪʦʨʳʝ ʤʝʞʛʘʣʘʢʪʠʯʝʩʢʠʡ ʚʦʜʦʨʦʜ 

ʚʳʛʨʳʟʘʝʪ ʚ ʟʚʝʟʜʥʳʭ ʩʧʝʢʪʨʘʭ, ʚʳʜʘʶʪ ʪʘʢʠʝ ʥʝʚʠʜʠʤʳʝ ʦʙʣʘʢʘ. 

ʀʭ ʤʘʩʩʘ ʚ ʩʢʦʧʣʝʥʠʷʭ ʛʘʣʘʢʪʠʢ ʦʢʘʟʘʣʘʩʴ ʚ ʜʝʩʷʪʴ ʨʘʟ ʙʦʣʴʰʝ, 

ʯʝʤ ʤʘʩʩʘ ʚʩʝʭ ʟʚʝʟʜ. ʅʦ ʵʪʦʛʦ ʚʩʝ ʨʘʚʥʦ ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, 

ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʦʮʝʥʢʠ ʎʚʠʢʢʠ ʢʦʣʠʯʝʩʪʚʘ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʚ 

ʩʢʦʧʣʝʥʠʠ ʛʘʣʘʢʪʠʢ.  

ʄʦʞʝʪ, ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ ʩʦʩʪʦʠʪ ʠʟ ʢʨʦʰʝʯʥʳʭ - ʚ 

ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ, - ʥʦ ʦʯʝʥʴ ʤʘʩʩʠʚʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʥʝʡʪʨʦʥʥʳʝ ʟʚʝʟʜʳ ʠ ʯʝʨʥʳʝ ʜʳʨʳ ʟʚʝʟʜʥʳʭ ʤʘʩʩ? ɸʩʪʨʦʥʦʤʳ 

ʨʘʟʨʘʙʦʪʘʣʠ ʩʧʝʮʠʘʣʴʥʫʶ ʥʘʙʣʶʜʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ 

ʧʦʠʩʢʘ ʙʝʣʳʭ, ʢʨʘʩʥʳʭ ʠ ʢʦʨʠʯʥʝʚʳʭ ʢʘʨʣʠʢʦʚ, ʥʝʡʪʨʦʥʥʳʭ 

ʟʚʝʟʜ ʠ ʯʝʨʥʳʭ ʜʳʨ, ʢʦʪʦʨʫʶ ʥʘʟʚʘʣʠ çMACHOè (Massive 

Astrophysical Compact Halo Object). ʉʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ 

ʘʩʪʨʦʥʦʤʦʚ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣʝʩʢʦʧʦʚ ʚ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʝ ʙʳʣʦ 

ʦʪʢʨʳʪʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʘʙʦʩʚʝʪʷʱʠʭʩʷ ʟʚʝʟʜ ð ʦʥʠ 

ʩʪʘʣʠ ʩʘʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʟʚʝʟʜʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʄʣʝʯʥʦʛʦ 

ʇʫʪʠ. ʅʦ ʠʭ ʤʘʩʩ rʪʦʞʝ ʦʢʘʟʘʣʦʩʴ ʤʘʣʦ ʜʣʷ ʥʫʞʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʤʘʩʩʳ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʣʠʥʟʠʨʦʚʘʥʠʝ ʙʳʣʦ 

ʩʘʤʳʤ ʧʦʜʭʦʜʷʱʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʧʦʠʩʢʘ ʯʝʨʥʳʭ ʜʳʨ ʠ 

ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜ. ɺ ʧʨʦʝʢʪʘʭ MACHO ʠ EROS2 (Experience de 

Recherche dôObjets Sombre) ʪʝʣʝʩʢʦʧʳ ʥʘʚʦʜʠʣʠʩʴ ʥʘ ʣʦʢʘʣʴʥʳʝ 

(ʜʦ 100 ʢʚʘʜʨʘʪʥʳʭ ʛʨʘʜʫʩʦʚ) ʫʯʘʩʪʢʠ ʥʝʙʘ ʚ ʄʘʛʝʣʣʘʥʦʚʳʭ 

ʆʙʣʘʢʘʭ, ʯʪʦʙʳ ʧʦʡʤʘʪʴ ʨʘʩʱʝʧʣʝʥʠʝ ʩʚʝʪʘ ʠʭ ʟʚʝʟʜ ʥʘ ʯʝʨʥʳʭ 

ʜʳʨʘʭ (ʠ ʜʨʫʛʠʭ ʢʦʤʧʘʢʪʥʳʭ ʦʙʲʝʢʪʘʭ), ʜʚʠʛʘʶʱʠʭʩʷ ʚ ʛʘʣʦ 

ʄʣʝʯʥʦʛʦ ʇʫʪʠ. ɻʨʫʧʧʘ MACHO ʥʘʙʣʶʜʘʣʘ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʦʢʦʣʦ 12 ʤʠʣʣʠʦʥʦʚ ʟʚʝʟʜ ɹʦʣʴʰʦʛʦ 

ʄʘʛʝʣʣʘʥʦʚʘ ʆʙʣʘʢʘ ʠ ʢ 2000 ʛʦʜʫ ʥʘʰʣʘ 13-17 ʩʣʫʯʘʝʚ 

ʤʠʢʨʦʣʠʥʟʠʨʦʚʘʥʠʷ, ʩʜʝʣʘʚ ʚʳʚʦʜ, ʯʪʦ ʥʝʚʠʜʠʤʳʝ ʪʝʣʘ 

ʩʦʣʥʝʯʥʳʭ ʤʘʩʩ ʤʦʛʫʪ ʦʪʚʝʯʘʪʴ ʟʘ 20% ʦʪ ʤʘʩʩʳ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ. 
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ɻʨʫʧʧʘ EROS2, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚʰʘʷ 33 ʤʠʣʣʠʦʥʘ ʟʚʝʟʜ, ʥʝ 

ʧʦʜʪʚʝʨʜʠʣʘ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʠ ʥʝ ʥʘʰʣʘ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʝʤʥʳʭ ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʪʝʣ. ɹʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʯʝʨʥʳʭ ʜʳʨ 

ʠ ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʬʝʥʦʤʝʥ 

ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ. 

ʕʪʦ ʟʘʢʣʶʯʝʥʠʝ ʙʳʣʦ ʧʦʜʜʝʨʞʘʥʦ ʪʝʦʨʝʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʜʦʢʘʟʳʚʘʣʠ, ʯʪʦ ɹʦʣʴʰʦʡ ʚʟʨʳʚ ʥʝ ʤʦʞʝʪ ʧʦʨʦʜʠʪʴ ʩʪʦʣʴʢʦ 

ʙʘʨʠʦʥʦʚ, ʯʪʦʙʳ ʠʟ ʥʠʭ ʤʦʞʥʦ ʙʳʣʦ ʩʦʟʜʘʪʴ ʦʙʲʝʢʪʳ MACHO ʚ 

ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʢʦʣʠʯʝʩʪʚʝ. 

ʇʦʩʣʝ ʵʪʠʭ ʚʝʩʴʤʘ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʟʨʘʞʝʥʠʡ, ʘʩʪʨʦʥʦʤʳ ʨʝʰʠʣʠ, ʯʪʦ MACHO 

ʟʚʝʟʜʥʳʭ ʤʘʩʩ ʩʣʠʰʢʦʤ ʤʘʣʦ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʟʘʛʘʜʢʠ çʪʝʤʥʦʡ 

ʤʘʪʝʨʠʠè. ɿʘʙʝʛʘʷ ʚʧʝʨʝʜ, ʦʪʤʝʪʠʤ, ʯʪʦ ʵʪʦ ʙʳʣʦ ʩʝʨʴʝʟʥʦʡ 

ʦʰʠʙʢʦʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʠʟʨʘʠʣʴʩʢʠʡ 

ʬʠʟʠʢ ʄʦʨʜʝʭʘʡ ʄʠʣʛʨʦʤ ʚ 1983 ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʣ ʛʠʧʦʪʝʟʫ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʥʴʶʪʦʥʦʚʩʢʦʡ ʜʠʥʘʤʠʢʠ: Modified Newtonian 

Dynamics (MOND). ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʛʠʧʦʪʝʟʝ, ʥʴʶʪʦʥʦʚʩʢʦʝ 

ʧʨʠʪʷʞʝʥʠʝ ʜʣʷ ʩʣʘʙʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʢʨʘʶ 

ʛʘʣʘʢʪʠʢ ʧʘʜʘʝʪ ʢʘʢ ρὙϳ  - ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ρὙϳ . ʊʦ ʝʩʪʴ, ʄʠʣʛʨʦʤ ʠʟʤʝʥʠʣ ʟʘʢʦʥ 

ʛʨʘʚʠʪʘʮʠʠ, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʥʘ ʤʘʩʰʪʘʙʘʭ ʛʘʣʘʢʪʠʢʠ ʠ ʚʩʝʡ 

ɺʩʝʣʝʥʥʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʣʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʥʦ ʮʝʥʘ 

ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ ʙʳʣʘ ʚʝʣʠʢʘ: ʦʪʢʘʟ ʦʪ ʧʨʦʚʝʨʝʥʥʦʡ ʠ ʢʨʘʩʠʚʦʡ 

ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ-ʅʴʶʪʦʥʘ. 

ɺ ʪʝʦʨʠʠ MOND ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʠʣʳ ʦʢʘʟʳʚʘʶʪʩʷ 

ʧʨʠʚʷʟʘʥʥʳʤʠ ʢ ʚʠʜʠʤʦʡ ʤʘʪʝʨʠʠ. ʇʨʦʪʠʚʥʠʢʠ MOND 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʢʦʧʣʝʥʠʝ ʛʘʣʘʢʪʠʢ ʩ ʥʘʟʚʘʥʠʝʤ çʇʫʣʷè ʢʘʢ ʥʘ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʨʝʘʣʴʥʦʩʪʠ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʦʪʜʝʣʷʝʤʦʡ ʦʪ 

ʚʠʜʠʤʦʡ ʤʘʪʝʨʠʠ (ʠʣʣʶʩʪʨʘʮʠʷ 5). ʉʢʦʧʣʝʥʠʝ ʇʫʣʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʣʦʙʦʚʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʜʚʫʭ 

ʩʢʦʧʣʝʥʠʡ ʛʘʣʘʢʪʠʢ. ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʩʢʦʧʣʝʥʠʷ 

ʇʫʣʷ ʚ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʘ ʧʦʪʦʤ ʥʘʣʦʞʠʪʴ ʥʘ ʥʝʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʘʣʴʥʦʡ ʤʘʩʩʳ, ʧʦʣʫʯʝʥʥʦʝ ʧʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ 

ʣʠʥʟʠʨʦʚʘʥʠʶ (ʩʤ. ʠʣʣʶʩʪʨʘʮʠ ʁ 5), ʪʦ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʛʘʟʦʚʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʢʦʧʣʝʥʠʡ ʟʘʪʦʨʤʦʟʠʣʘʩʴ ʧʨʠ ʣʦʙʦʚʦʤ 

ʩʦʫʜʘʨʝʥʠʠ. ʆʙʣʘʢʘ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʯʝʨʝʟ ʩʪʦʣʢʥʦʚʝʥʠʷ ʠʟ-ʟʘ 

ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʪʝʣ, ʧʨʦʜʦʣʞʠʣʠ ʜʚʠʞʝʥʠʝ ʠ 
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ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʦʨʚʘʣʠʩʴ ʦʪ ʚʠʜʠʤʦʡ ʤʘʪʝʨʠʠ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʪʝʤʥʳʭ ʠ ʩʚʝʪʣʳʭ ʤʘʩʩ ʩʢʦʧʣʝʥʠʡ (ʩʤ. ʪʘʢʞʝ 

ʠʣʣʶʩʪʨʘʮʠʶ 6), ʷʚʣʷʝʪʩʷ ʚʝʩʦʤʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʦʛʦ, ʯʪʦ 

ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʱʝʩʪʚʦ: 

- ʦʪʜʝʣʴʥʦʝ ʦʪ ʚʠʜʠʤʦʡ ʤʘʪʝʨʠʠ; 

- ʙʦʣʝʝ ʤʘʩʩʠʚʥʦʝ; 

- ʠʤʝʶʱʝʝ ʤʝʥʴʰʝʝ ʩʝʯʝʥʠʝ ʨʘʩʩʝʷʥʠʷ, ʯʝʤ ʦʙʳʯʥʦʝ 

ʚʝʱʝʩʪʚʦ. 

ʇʨʦʙʣʝʤʘ ʧʦʠʩʢʘ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʦʢʘʟʘʣʦʩʴ ʦʜʥʦʡ ʠʟ 

ʪʨʫʜʥʝʡʰʠʭ ʚ ʘʩʪʨʦʥʦʤʠʠ ʠ ʢʦʩʤʦʣʦʛʠʠ. 

 

ɻʣʘʚʘ 6. ɺʦʣʰʝʙʩʪʚʦ ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ 

ʇʦʩʣʝ 1973 ʛʦʜʘ ʞʠʟʥʴ ʬʠʟʠʢʦʚ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮʘʭ, ʩʪʘʣʘ 

ʥʘʤʥʦʛʦ ʪʨʫʜʥʝʝ ʧʦ ʤʝʨʝ 

ʥʘʢʦʧʣʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚ ʪʦʛʦ, 

ʯʪʦ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʫʛʨʦʞʘʝʪ 

ʦʧʘʩʥʦʩʪʴ ʩʪʘʪʴ ʞʝʨʪʚʦʡ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʫʩʧʝʭʘ. 

ʇʠʪʝʨ ɺʦʡʪ (2006) 

 

ʏʠʩʣʦ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʪʝʤ 

ʠʣʠ ʠʥʳʤ ʦʙʨʘʟʦʤ ʚʦʚʣʝʯʝʥʳ ʚ 

ʟʘʥʷʪʠʷ ʢʦʩʤʦʣʦʛʠʝʡ, 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʝʩʢʦʣʴʢʠʤ 

ʪʳʩʷʯʘʤ.  

ʄʠʭʘʠʣ ʉʘʞʠʥ (2002) 

 

ɽʩʣʠ ʠʥʬʣʷʮʠʷ ʧʨʘʚʘ, ʚʩʝ ʤʦʞʝʪ 

ʚʦʟʥʠʢʘʪʴ ʠʟ ʥʠʯʝʛʦ ʠʣʠ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʠʟ ʦʯʝʥʴ ʤʘʣʦʛʦ. ɽʩʣʠ 

ʠʥʬʣʷʮʠʷ ʧʨʘʚʘ, ʚʩʝʣʝʥʥʘʷ ʤʦʞʝʪ 

ʙʳʪʴ ʥʘʟʚʘʥʘ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 

ʙʝʩʧʣʘʪʥʳʤ ʦʙʝʜʦʤ.  

ɸʣʘʥ ɻʫʩ (2002)  
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ʂʦʩʤʦʣʦʛʠʷ ʜʦ 80-ʭ ʛʦʜʦʚ ʨʘʟʚʠʚʘʣʘʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʥʘʫʯʥʦʤʫ ʩʮʝʥʘʨʠʶ: ʬʠʟʠʢʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʬʫʥʜʘʤʝʥʪ ʦʙʱʝʡ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʭʦʨʦʰʦ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ, ʩʪʨʦʠʣʠ çʜʦʤè, ʪʦ ʝʩʪʴ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ. ʅʦ 

ʪʨʫʜʥʦʩʪʠ ʚ ʧʦʩʪʨʦʝʥʠʠ ʪʘʢʦʡ ʤʦʜʝʣʠ ʢʘʟʘʣʠʩʴ ʤʥʦʛʠʤ ʫʯʝʥʳʤ 

ʥʝʧʨʝʦʜʦʣʠʤʳʤʠ: ʥʠʢʘʢ ʥʝ ʥʘʭʦʜʠʣʩʷ ʤʝʭʘʥʠʟʤ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ, ʥʝ ʨʝʰʘʣʠʩʴ ʧʨʦʙʣʝʤʳ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ. 

ʀ ʪʦʛʜʘ ʧʦʷʚʠʣʠʩʴ ʩʤʝʣʳʝ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʨʝʰʠʣʠ ʩʪʨʦʠʪʴ ʜʦʤ ʥʝ 

ʩ ʬʫʥʜʘʤʝʥʪʘ, ʘ ʩ ʢʨʳʰʠ. ʆʥʠ ʩʜʝʣʘʣʠ ʥʘʙʦʨ ʧʨʝʜʧʦʣʦʞʝʥʠʡ çad 

hocè, ʯʪʦ ʥʘ ʣʘʪʳʥʠ ʦʟʥʘʯʘʝʪ çʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʵʪʦʛʦè, çʧʦ 

ʦʩʦʙʦʤʫ ʩʣʫʯʘʶè - ʠʤʝʥʥʦ ʪʘʢʠʭ ʛʠʧʦʪʝʟ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ 

ʧʦʩʪʨʦʠʪʴ ʣʦʛʠʯʥʫʶ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ, ʥʦ ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʣʠ 

ʥʫʞʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʚ ʚʠʜʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʪʝʦʨʠʠ (ʪʘʢʦʝ 

ʥʘʟʚʘʥʠʝ ʛʦʚʦʨʠʪ ʩʘʤʦ ʟʘ ʩʝʙʷ). ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʠ ʩʤʝʣʳʝ 

ʢʦʩʤʦʣʦʛʠ ʚʦʦʨʫʞʠʣʠʩʴ ʢʚʘʥʪʦʚʦʡ ʚʦʣʰʝʙʥʦʡ ʧʘʣʦʯʢʦʡ, ʢʦʪʦʨʘʷ 

ʩʜʝʣʘʣʘ ʠʭ ʚʩʝʤʦʛʫʱʠʤʠ. ʂʦʥʝʯʥʦ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʪʦʞʝ ʪʨʝʙʦʚʘʣ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ï ʥʫʞʥʦ ʙʳʣʦ ʧʦʜʦʙʨʘʪʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʚʚʝʜʝʥʥʳʭ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ, ʯʪʦʙʳ ʦʥʠ ʩʫʤʝʣʠ 

ʦʙʲʷʩʥʠʪʴ ʥʘʙʣʶʜʘʝʤʫʶ ʢʘʨʪʠʥʫ ɺʩʝʣʝʥʥʦʡ. ɹʝʟʫʩʣʦʚʥʦ, ʜʦʤ, 

ʥʘʯʘʪʳʡ ʩ ʢʨʳʰʠ, ʥʝ ʜʦʣʞʝʥ ʚʠʩʝʪʴ ʚ çʚʦʟʜʫʭʝè ʜʦʣʛʦ, ʧʦʵʪʦʤʫ 

ʵʪʠ çʚʦʣʰʝʙʥʳʝè ʨʝʰʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʥʘʜʝʞʜʘʤʠ, ʯʪʦ 

ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʛʨʘʚʠʪʘʮʠʠ ʚʩʢʦʨʝ ʧʦʜʚʝʜʝʪ ʧʦʜ ʚʩʝ ʵʪʠ 

ʛʠʧʦʪʝʟʳ ʧʨʦʯʥʫʶ ʙʘʟʫ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʠʩʪʦʨʠʠ ʥʘʫʢʠ ʠ 

ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʙʳʣʦ ʥʝʤʘʣʦ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʧʨʦʙʣʝʤ ʚʚʦʜʠʣʠʩʴ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ 

ʧʦʪʦʤ ʦʪʢʨʳʚʘʣʠʩʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʅʘʧʨʠʤʝʨ, ʚ 1928 ʛʦʜʫ 

ʇ.ɸ.ʄ. ɼʠʨʘʢ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʢʚʘʥʪʦʚʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʧʨʝʜʩʢʘʟʘʣ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʟʠʪʨʦʥʘ ï ʘʥʪʠʯʘʩʪʠʮʳ ʵʣʝʢʪʨʦʥʘ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʪʢʨʳʪʘ ʚ 1932 ʛʦʜʫ. ɺ 1930 ʛʦʜʫ ɺʦʣʴʬʛʘʥʛ ʇʘʫʣʠ, 

ʯʪʦʙʳ ʩʧʘʩʪʠ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠ ʙʝʪʘ-ʨʘʩʧʘʜʝ, ʚʚʝʣ 

ʛʠʧʦʪʝʪʠʯʝʩʢʫʶ ʯʘʩʪʠʮʫ ʥʝʡʪʨʠʥʦ, ʢʦʪʦʨʫʶ ʦʙʥʘʨʫʞʠʣʠ ʪʦʣʴʢʦ 

ʚ 1956 ʛʦʜʫ. ʊʦ ʝʩʪʴ ʜʝʷʥʠʷ çʢʚʘʥʪʦʚʳʭ ʚʦʣʰʝʙʥʠʢʦʚè ʠʤʝʣʠ ʧʦʜ 

ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʩʥʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʜʝʪʘʣʴʥʝʝ ʦʩʥʦʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ, ʩʦʟʜʘʥʥʦʡ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ. 

6.1 ʏʫʜʝʩʥʳʡ ʠʥʬʣʘʪʦʥ ʢʘʢ ʧʨʠʯʠʥʘ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ 

ʦʜʥʦʨʘʟʦʚʦʡ ɺʩʝʣʝʥʥʦʡ 

ʅʝʛʘʪʠʚʥʘʷ ʵʥʝʨʛʠʷ ʬʘʣʴʰʠʚʦʛʦ 

ʚʘʢʫʫʤʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʟʜʘʝʪ 
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ʦʪʪʘʣʢʠʚʘʶʱʝʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʧʦʣʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʜʚʠʞʫʱʝʡ 

ʩʠʣʦʡ ʠʥʬʣʷʮʠʠ.  

ɸʣʘʥ ɻʫʩ (2002)  

 

ʂʘʢʦʡ ʙʳ ʤʦʛʫʯʝʡ ʥʝ ʷʚʣʷʣʘʩʴ ʛʨʘʚʠʪʘʮʠʷ ʚ 

ʦʢʦʣʦʩʠʥʛʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ, ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʘʤ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʠʟʚʝʩʪʥʦʝ ʦʪʪʘʣʢʠʚʘʶʱʝʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ 

ʧʨʝʦʜʦʣʝʚʘʝʪ ʛʨʘʚʠʪʘʮʠʶ. ʊʘʢ ʢʘʢ ʵʪʦ ʧʦʣʝ ʥʝ ʩʣʝʜʫʝʪ ʠʟ ʟʘʢʦʥʦʚ 

ʬʠʟʠʢʠ, ʘ ʨʦʞʜʝʥʦ ʣʠʰʴ ʞʝʣʘʥʠʝʤ ʧʦʙʝʜʠʪʴ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʠ 

ʚʳʨʚʘʪʴ ɺʩʝʣʝʥʥʫʶ ʠʟ ʝʝ ʮʝʧʢʠʭ ʦʙʲʷʪʠʡ, ʪʦ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ 

ʫʛʦʜʥʦ ʩʠʣʴʥʳʤ ï ʚʝʜʴ ʬʘʥʪʘʟʠʷʤ (ʠʣʠ ʛʠʧʦʪʝʟʘʤ ʚʥʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʦʨʠʡ) ʥʝʪ ʥʠʢʘʢʠʭ ʧʨʝʛʨʘʜ. ɽʩʣʠ ʩʪʨʦʠʪʴ 

ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʚʘʨʠʘʥʪ ʦʜʥʦʨʘʟʦʚʦʡ ɺʩʝʣʝʥʥʦʡ, ʢʦʪʦʨʘʷ ʢʦʛʜʘ-

ʪʦ ʚʟʦʨʚʘʣʘʩʴ, ʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʩʪʫʣʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʦʜʥʦʨʘʟʦʚʦʛʦ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʧʦʪʦʤ ʥʠʛʜʝ ʥʝ 

ʙʫʜʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ. 

ɺ 1981 ʛʦʜʫ ɸʣʘʥ ɻʫʩ ʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ ʦ ʢʚʘʥʪʦʚʦʡ 

ʠʥʬʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ, ʛʜʝ ʧʨʝʜʧʦʣʦʞʠʣ ʥʘʣʠʯʠʝ 

çʠʥʬʣʘʪʦʥʘè - ʢʚʘʥʪʦʚʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʩʢʦʨʝʥʥʳʡ ʨʘʟʣʝʪ ɺʩʝʣʝʥʥʦʡ ʠʟ ʪʦʯʢʠ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ï ʪʦ ʝʩʪʴ, 

ʷʚʣʷʝʪʩʷ ʧʨʫʞʠʥʦʡ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʵʪʦ 

ʧʦʣʝ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʠ 

ʚʳʟʳʚʘʝʪ ʘʥʪʠʛʨʘʚʠʪʘʮʠʶ. ɺʚʝʜʝʥʠʝ ʪʘʢʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʧʦʣʷ 

ʚʳʚʦʜʠʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʟʘ ʧʨʝʜʝʣʳ ʪʝʦʨʝʤ ʇʝʥʨʦʫʟʘ-ʍʦʢʠʥʛʘ. 

ʉʦʛʣʘʩʥʦ ɻʫʩʫ, ɺʩʝʣʝʥʥʘʷ ʟʘʨʦʜʠʣʘʩʴ ʚ ʭʦʜʝ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ 

çʣʦʞʥʦʛʦè ʚʘʢʫʫʤʘ ʚ çʠʩʪʠʥʥʳʡè, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʦʥʘ ʩʥʘʯʘʣʘ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʦʭʣʘʜʠʣʘʩʴ, ʘ ʧʦʪʦʤ ʩʥʦʚʘ ʥʘʛʨʝʣʘʩʴ. ɼʝʪʘʣʠ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘʩʪʦʣʴʢʦ ʥʝʷʩʥʳ, ʯʪʦ ʉ. ʍʦʢʠʥʛ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʪʦʪ 

ʢʨʘʝʫʛʦʣʴʥʳʡ ʢʘʤʝʥʴ ʪʝʦʨʠʠ ʠʥʬʣʷʮʠʠ ʢʘʢ çʩʦʤʥʠʪʝʣʴʥʳʡ 

ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜè. ʇʦʷʚʣʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ɻʫʩ ʥʘʟʚʘʣ 

çʙʝʩʧʣʘʪʥʳʤ ʦʙʝʜʦʤè, ʧʦʪʦʤʫ ʯʪʦ ʝʝ ʤʘʩʩʘ ʧʨʝʜʧʦʣʘʛʘʣʘʩʴ 

ʨʘʚʥʦʡ ʥʫʣʶ, ʠ ʨʦʩʪ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʝʱʝʩʪʚʘ ʜʦʣʞʝʥ 

ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʨʦʩʪʦʤ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ (ʧʨʠ ʵʪʦʤ ʚʩʝ ʩʣʦʞʥʦʩʪʠ ʠ ʪʦʥʢʦʩʪʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʪʝʥʟʦʨʥʦʩʪʴʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ, ʛʨʫʙʦ 

ʠʛʥʦʨʠʨʦʚʘʣʠʩʴ). ɺʩʝʣʝʥʥʘʷ ʧʝʨʝʜ ʧʝʨʠʦʜʦʤ ʠʥʬʣʷʮʠʠ ʠʤʝʣʘ 

ʨʘʟʤʝʨ 10
-54

 ʩʤ ʠ ʚʦʟʨʘʩʪ 10
-37

 ʩʝʢʫʥʜʳ (Alan Guth ñThe 

Inflationary Universeò, 1997). ʀʥʬʣʘʪʦʥ ʫʩʢʦʨʝʥʥʦ ʨʘʩʰʠʨʷʣ ʵʪʫ 
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ʢʨʦʰʝʯʥʫʶ ɺʩʝʣʝʥʥʫʶ ʜʦ ʚʦʟʨʘʩʪʘ ʚ 10
-35

 ʩʝʢʫʥʜʳ, ʫʩʧʝʚ 

ʫʚʝʣʠʯʠʪʴ ʝʝ ʧʨʠʤʝʨʥʦ ʜʦ ʤʝʪʨʦʚʦʛʦ ʨʘʟʤʝʨʘ. ʊʘʢʦʝ 

ʢʦʣʦʩʩʘʣʴʥʦʝ (ʥʘ 56 ʧʦʨʷʜʢʦʚ) ʫʚʝʣʠʯʝʥʠʝ ʚ ʨʘʟʤʝʨʝ ʜʝʣʘʣʦ 

ɺʩʝʣʝʥʥʫʶ ʧʨʘʢʪʠʯʝʩʢʠ ʧʣʦʩʢʦʡ ʠ ʦʜʥʦʨʦʜʥʦʡ: ʚʩʝ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʥʘʯʘʣʴʥʫʶ ʢʨʠʚʠʟʥʫ, ʚʳʛʣʘʞʠʚʘʣʠʩʴ ʠ 

ʨʘʩʪʷʛʠʚʘʣʠʩʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʚʘʥʪʦʚʳʝ ʬʣʫʢʪʫʘʮʠʠ ʚ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ɺʩʝʣʝʥʥʦʡ ʧʨʝʜʧʦʣʘʛʘʣʠʩʴ ʢʘʢ ʨʘʟ ʪʘʢʠʤʠ, 

ʯʪʦʙʳ ʦʥʠ ʩʪʘʣʠ ʟʘʨʦʜʳʰʘʤʠ ʙʫʜʫʱʠʭ ʛʘʣʘʢʪʠʢ. 

ʇʦʩʣʝ ʧʝʨʠʦʜʘ ʠʥʬʣʷʮʠʠ, ɺʩʝʣʝʥʥʘʷ, ʥʘʜʫʪʘʷ ʜʦ ʨʘʟʤʝʨʦʚ 

ʙʦʣʴʰʦʡ ʪʳʢʚʳ, ʧʨʦʜʦʣʞʘʣʘ ʨʘʩʰʠʨʷʪʴʩʷ ʫʞʝ ʧʦ ʠʥʝʨʮʠʠ, ʙʝʟ 

ʫʩʢʦʨʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʢʚʘʥʪʦʚʳʡ ʠʥʬʣʘʪʦʥ, ʤʛʥʦʚʝʥʥʦ ʩʜʝʣʘʚ 

ʩʚʦʝ ʜʝʣʦ, ʚʦʣʰʝʙʥʳʤ ʦʙʨʘʟʦʤ ʚʳʢʣʶʯʘʣʩʷ. ʊʘʢʦʝ ʦʜʥʦʨʘʟʦʚʦʝ 

çʚʦʣʰʝʙʩʪʚʦè ʥʝ ʛʦʜʠʣʦʩʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʮʠʢʣʠʯʝʩʢʦʡ 

ɺʩʝʣʝʥʥʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʜʣʷ ʥʝʝ ʥʫʞʥʦ ʙʳʣʦ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʧʦʣʝ, ʥʘʜʝʞʥʦ ʚʦʟʥʠʢʘʶʱʝʝ ʚ ʤʦʤʝʥʪ ʢʘʞʜʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʞʘʪʠʷ ɺʩʝʣʝʥʥʦʡ. ʇʦʵʪʦʤʫ, ʮʠʢʣʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʢʘʟʘʣʘʩʴ 

ʦʪʪʝʩʥʝʥʥʦʡ ʥʘ ʦʙʦʯʠʥʫ ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ. ɿʘʪʦ ʪʝʦʨʠʷ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʣʷʮʠʠ ʙʳʣʘ ʩ ʵʥʪʫʟʠʘʟʤʦʤ ʧʦʜʭʚʘʯʝʥʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ ʢʚʘʥʪʦʚʳʭ 

ʧʦʣʝʡ, ʢʦʪʦʨʳʝ ʚ 1970-ʭ ʛʦʜʘʭ ʘʢʪʠʚʥʦ ʠʩʢʘʣʠ ʥʦʚʳʝ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʩʚʦʠʭ ʩʠʣ, ʪʘʢ ʢʘʢ ʫʩʧʝʰʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʦʩʪʘʚʠʣʘ ʙʝʟ ʨʘʙʦʪʳ 

ʚʩʝʭ ʩʦʟʜʘʪʝʣʝʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʦʜʝʣʝʡ. ʊʝʦʨʠʷ ʠʥʬʣʷʮʠʠ 

ʧʨʝʜʦʩʪʘʚʣʷʣʘ ʥʦʚʦʝ ʰʠʨʦʢʦʝ ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʤ 

ʤʦʞʥʦ ʙʳʣʦ ʟʘʜʘʚʘʪʴ ʨʘʟʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʠʥʬʣʘʪʦʥʘ ï ʠ 

ʧʦʣʫʯʘʪʴ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʤʦʜʝʣʠ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ. 

 

6.2 ʅʝʫʣʦʚʠʤʳʝ ɺʀʄʇʳ ʢʘʢ ʢʘʥʜʠʜʘʪʳ ʚ ʪʝʤʥʫʶ ʤʘʪʝʨʠʶ 

 

ʄʳ ʩʦʟʜʘʝʤ ʛʠʛʘʥʪʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʦʚʳʭ ʪʝʦʨʠʡ, ʠ ʥʠ ʦʜʥʘ ʠʟ ʥʠʭ 

ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ.  

ʉʘʙʠʥʘ ʍʦʩʩʝʥʬʝʣʜɹʝʨ (2020) 

 

ʇʨʠʨʦʜʘ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʩʪʘʣʘ ʝʱʝ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʢ 

ʨʝʰʝʥʠʶ ʢʦʪʦʨʦʡ ʧʨʠʩʪʫʧʠʣʠ ʢʚʘʥʪʦʚʳʝ ʢʦʩʤʦʣʦʛʠ, 

ʚʦʦʜʫʰʝʚʣʝʥʥʳʝ ʧʝʨʚʳʤʠ ʧʦʙʝʜʘʤʠ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʪʦʛʜʘ 

ʜʘʥʥʳʤ, ʠʟʚʝʩʪʥʳʝ ʦʙʲʝʢʪʳ, ʚʨʦʜʝ ʙʝʣʳʭ ʢʘʨʣʠʢʦʚ ʠ ʯʝʨʥʳʭ 
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ʜʳʨ, ʥʝ ʩʤʦʛʣʠ ʦʙʲʷʩʥʠʪʴ ʪʝʤʥʫʶ ʤʘʪʝʨʠʶ, ʧʦʵʪʦʤʫ ʢʦʩʤʦʣʦʛʠ, 

ʚʳʰʝʜʰʠʝ ʠʟ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠ, ʧʨʠʚʳʯʥʦ ʢ ʥʠʤ ʠ 

ʦʙʨʘʪʠʣʠʩʴ. ɺ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʢʘʥʜʠʜʘʪʦʤ ʥʘ 

ʨʦʣʴ çʪʝʤʥʦʡ ʤʘʪʝʨʠʠè ʢʘʟʘʣʠʩʴ ʥʝʡʪʨʠʥʦ, ʢʦʪʦʨʳʭ ʚʦʢʨʫʛ ʥʘʩ 

ʦʯʝʥʴ ʤʥʦʛʦ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ 

ʧʨʦʣʝʪʘʶʪ ʩʦʪʥʠ ʤʠʣʣʠʘʨʜʦʚ ʥʝʡʪʨʠʥʦ, ʨʦʞʜʝʥʥʳʭ ʥʘ ʉʦʣʥʮʝ. 

ʆʥʠ ʪʘʢ ʩʣʘʙʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʚʝʱʝʩʪʚʦʤ, ʯʪʦ ʣʝʛʢʦ 

ʧʨʦʣʝʪʘʶʪ ʥʘʩʢʚʦʟʴ ʠ ʯʝʣʦʚʝʢʘ, ʠ ɿʝʤʣʶ. ʅʦ ʤʘʩʩʘ ʥʝʡʪʨʠʥʦ 

ʦʢʘʟʘʣʘʩʴ ʪʘʢʦʡ ʢʨʦʰʝʯʥʦʡ, ʯʪʦ ʚʩʢʦʨʝ ʩʪʘʣʦ ʷʩʥʦ: ʩʠʣʴʥʦ 

ʧʦʚʣʠʷʪʴ ʥʘ ʤʘʩʩʫ ɺʩʝʣʝʥʥʦʡ ʵʪʘ ʵʣʝʤʝʥʪʘʨʥʘʷ ʯʘʩʪʠʮʘ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ. ʂʦʛʜʘ ʫʯʝʥʳʝ ʧʦʧʨʦʙʦʚʘʣʠ ʨʘʩʩʯʠʪʘʪʴ, ʢʘʢʠʤʠ 

ʩʢʦʨʦʩʪʷʤʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʯʘʩʪʠʮʳ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʯʪʦʙʳ ʩ 

ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʙʳʣʦ ʦʙʲʷʩʥʠʪʴ ʥʘʙʣʶʜʘʝʤʦʝ ʚʨʘʱʝʥʠʝ ʠ 

ʩʪʨʫʢʪʫʨʫ ʛʘʣʘʢʪʠʢʠ, ʪʦ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʜʚʠʛʘʪʴʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦ, ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʚ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ ʚ 

ʩʝʢʫʥʜʫ, ʦʙʨʘʟʦʚʳʚʘʷ ʩʬʝʨʠʯʝʩʢʠʝ ʛʘʣʦ ʚʦʢʨʫʛ ʛʘʣʘʢʪʠʢ. ʊʦ ʝʩʪʴ, 

ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ ʜʦʣʞʥʘ ʙʳʪʴ çʭʦʣʦʜʥʦʡè. çɻʦʨʷʯʠʝè ʥʝʡʪʨʠʥʦ, 

ʢʦʪʦʨʳʝ ʜʚʠʞʫʪʩʷ ʧʦʯʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ, ʥʘ ʨʦʣʴ ʪʘʢʦʡ 

çʭʦʣʦʜʥʦʡè ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʥʠʢʘʢ ʥʝ ʛʦʜʠʣʠʩʴ: ʛʘʣʘʢʪʠʢʠ ʥʝ 

ʩʤʦʛʣʠ ʙʳ ʫʜʝʨʞʘʪʴ ʚʦʟʣʝ ʩʝʙʷ ʪʘʢʠʝ ʙʳʩʪʨʳʝ ʯʘʩʪʠʮʳ. 

ɿʥʘʯʠʪ, çʪʝʤʥʘʷ ʤʘʪʝʨʠʷè ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʤʝʜʣʝʥʥʳʭ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʤʘʩʩʠʚʥʳ (ʠʣʠ ʠʭ 

ʦʯʝʥʴ ʤʥʦʛʦ), ʥʦ ʦʥʠ ʥʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʩʣʘʙʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʚʝʱʝʩʪʚʦʤ. ʇʨʦʙʣʝʤʘ ʙʳʣʘ ʚ ʪʦʤ, ʯʪʦ ʪʘʢʠʭ 

ʯʘʩʪʠʮʳ ʥʠʢʪʦ ʥʝ ʥʘʙʣʶʜʘʣ, ʠ ʦʥʠ ʥʝ ʧʨʝʜʩʢʘʟʳʚʘʣʠʩʴ ʠʟ 

ʉʪʘʥʜʘʨʪʥʦʡ ʪʝʦʨʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʘʷ ʧʨʝʚʦʩʭʦʜʥʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ. ʅʦ ʢʚʘʥʪʦʚʳʭ ʢʦʩʤʦʣʦʛʦʚ ʵʪʦ 

ʥʝ ʩʤʫʪʠʣʦ, ʧʦʪʦʤʫ ʯʪʦ ʫ ʥʠʭ ʙʳʣʘ ʚʦʣʰʝʙʥʘʷ ʧʘʣʦʯʢʘ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʙʳʣʘ ʚʚʝʜʝʥʳ ʚ ʦʙʠʭʦʜ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʩʣʘʙʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʤʘʩʩʠʚʥʳʝ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʥʘʟʚʘʣʠ 

ɺʀʄʇʘʤʠ (WIMP = Weakly Interacting Massive Particles). ʏʪʦʙʳ 

ʦʙʲʷʩʥʠʪʴ ʬʝʥʦʤʝʥ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʧʦʧʫʣʷʮʠʷ ʵʪʠʭ 

ʥʝʫʣʦʚʠʤʳʭ ʯʘʩʪʠʮ ʧʦ ʩʫʤʤʘʨʥʦʡ ʤʘʩʩʝ ʜʦʣʞʥʘ ʧʨʝʚʦʩʭʦʜʠʪʴ 

ʤʠʨʦʚʫʶ ʤʘʩʩʫ ʙʘʨʠʦʥʦʚ ʚ 5 ʨʘʟ! ʊʦ ʝʩʪʴ, ʨʝʯʴ ʠʜʝʪ ʥʝ ʦ ʢʘʢʦʡ-ʪʦ 

ʤʝʣʢʦʡ ʧʨʠʤʝʩʠ ʢ ʤʠʨʦʟʜʘʥʠʶ, ʘ ʦʙ ʝʛʦ ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪʝ. 

ʉʪʨʘʥʥʦ ʠ ʪʦ, ʯʪʦ ʵʪʦ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ɺʉɽɻʆ ʚ ʧʷʪʴ ʨʘʟ, ʧʦʪʦʤʫ 

ʯʪʦ ʥʠʢʘʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ WIMPʘʤʠ ʠ ʙʘʨʠʦʥʘʤʠ ʙʳʪʴ ʥʝ 

ʜʦʣʞʥʦ: ʦʥʠ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʩʫʤʤʘʨʥʦʡ ʤʘʩʩʝ ʥʘ ʜʝʩʷʪʢʠ 

ʧʦʨʷʜʢʦʚ, ʠ ʪʦʛʜʘ ʦʪʯʝʛʦ ʪʘʢʦʝ ʩʦʚʧʘʜʝʥʠʝ? 
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ɻʣʘʚʘ 7. ʇʨʦʙʣʝʤʘ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ 

ʄʳ ʣʝʪʠʤ ʚ ʥʠʢʫʜʘ ʚʝʨʭʦʤ ʥʘ 

ʙʝʩʩʤʳʩʣʝʥʥʦʤ ʚʟʨʳʚʝ. ʕʪʦ 

ʦʧʠʩʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʝʚʠʜʠʤʦʡ 

ʟʣʦʙʥʦʡ ʘʥʪʠʛʨʘʚʠʪʘʮʠʝʡ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʡ ʊʝʤʥʦʡ ʉʠʣʦʡ. 

ɼʞʦʥ ɸʧʜʘʡʢ çʋʩʢʦʨʷʶʱʝʝʩʷ 

ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡè (2004) 

 

ʕʪʦ ʚʝʣʠʯʘʡʰʘʷ ʧʨʦʙʣʝʤʘ ʚ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ.  

ʄʘʡʢʣ ʊʫʨʥʝʨ, ʘʚʪʦʨ ʪʝʨʤʠʥʘ 

çʪʝʤʥʘʷ ʵʥʝʨʛʠʷè 

 

7.1 ʋʩʢʦʨʝʥʠʝ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ.  

ʆʪʢʨʳʪʠʝ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ 

ʷʚʣʷʝʪʩʷ ʧʦʣʥʳʤ ʩʶʨʧʨʠʟʦʤ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʠ 

ʠʥʬʣʷʮʠʦʥʥʦʡ ʢʦʩʤʦʣʦʛʠʠ.  

ʇ. ʉʪʝʡʥʭʘʨʜʪ ʠ ʅ. ʊʫʨʦʢ (2003) 

 

ʉʪʨʘʥʥʳʝ ʜʝʣʘ ʧʨʦʠʩʭʦʜʷʪ ʚ ʥʘʫʢʝ 

ʧʦʯʝʤʫ-ʪʦ ʢʘʞʜʳʡ ʨʘʟ ʚ ʥʘʯʘʣʝ 

ʚʝʢʘ.  

ʃ. ʂʩʘʥʬʦʤʘʣʠʪʠ (2005) 

 

ɺ 1998 ʛʦʜʫ ʜʚʝ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʪʝʣʝʡ ʚʦ ʛʣʘʚʝ ʩ ʉʦʣʦʤ 

ʇʝʨʣʤʫʪʪʝʨʦʤ, ɹʨʘʡʘʥʦʤ ʐʤʠʜʪʦʤ ʠ ɸʜʘʤʦʤ ʈʠʩʩʦʤ 

ʦʧʫʙʣʠʢʦʚʘʣʠ ʩʝʥʩʘʮʠʦʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦ ʨʘʩʰʠʨʝʥʠʠ 

ɺʩʝʣʝʥʥʦʡ. ɸʩʪʨʦʥʦʤʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ 

ʙʦʣʴʰʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʧʦ ʚʩʧʳʰʢʘʤ ʩʚʝʨʭʥʦʚʳʭ ʠ 

ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʨʘʩʰʠʨʷʝʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ. ɿʘ ʵʪʠ 

ʨʝʟʫʣʴʪʘʪʳ ʇʝʨʣʤʫʪʪʝʨʫ, ʐʤʠʜʪʫ ʠ ʈʠʩʩʫ ʧʨʠʩʫʜʠʣʠ 

ʅʦʙʝʣʝʚʩʢʠʝ ʧʨʝʤʠʠ ʧʦ ʬʠʟʠʢʝ ʟʘ 2011 ʛʦʜ. 

ʊʦ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʨʘʩʰʠʨʷʝʪʩʷ ʥʝ ʩ ʟʘʤʝʜʣʝʥʠʝʤ, ʢʘʢ 

ʩʣʝʜʫʝʪ ʠʟ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʘ ʩ 
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ʫʩʢʦʨʝʥʠʝʤ, ʧʨʝʜʝʣʴʥʦ ʦʙʦʩʪʨʠʣʘ ʧʨʦʙʣʝʤʫ ʧʦʥʠʤʘʥʠʷ 

ʜʠʥʘʤʠʢʠ ɺʩʝʣʝʥʥʦʡ. ʋʯʝʥʳʤ ʧʨʠʰʣʦʩʴ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʥʘ 

ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʚʦ ɺʩʝʣʝʥʥʦʡ ʮʘʨʠʪ ʥʝ ʦʞʠʜʘʝʤʦʝ 

ʧʨʠʪʷʞʝʥʠʝ ʠʟ-ʟʘ ʛʨʘʚʠʪʘʮʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʛʘʣʘʢʪʠʢ, ʘ 

ʥʝʦʞʠʜʘʥʥʦʝ ʦʪʪʘʣʢʠʚʘʥʠʝ ʚʩʣʝʜʩʪʚʠʝ ʢʘʢʦʡ-ʪʦ ʟʘʛʘʜʦʯʥʦʡ 

ʘʥʪʠʛʨʘʚʠʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʠʣʘ ʦʪʪʘʣʢʠʚʘʥʠʷ, ʫʧʨʘʚʣʷʶʱʘʷ 

ɺʩʝʣʝʥʥʦʡ ʥʘ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʠʣʘ 

ʩʠʣʫ ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ ʛʘʣʘʢʪʠʢʘʤʠ. ʉʣʝʜʫʷ ʤʦʜʝ ʥʘ ʪʝʤʥʳʝ 

ʩʫʱʥʦʩʪʠ, ʵʪʫ ʩʠʣʫ ʦʪʪʘʣʢʠʚʘʥʠʷ ʥʘʟʚʘʣʠ çʪʝʤʥʦʡ ʵʥʝʨʛʠʝʡè.  

ʆʪʢʨʳʪʠʝ ʫʩʢʦʨʝʥʠ ̫ ɺʩʝʣʝʥʥʦʡ ʙʳʣʦ ʰʦʢʦʤ ʜʣʷ 

ʢʦʩʤʦʣʦʛʦʚ-ʪʝʦʨʝʪʠʢʦʚ, ʚʢʣʶʯʘʷ ʩʦʟʜʘʪʝʣʷ ʠʥʬʣʷʮʠʦʥʥʦʡ 

ʪʝʦʨʠʠ ɸ. ɻʫʩʘ, ʢʦʪʦʨʳʡ ʧʨʠʟʥʘʣʩʷ: çʕʪʦ ʟʜʦʨʦʚʦ ʦʰʝʣʦʤʠʣʦ 

ʤʝʥʷè (ʮʠʪʠʨʫʝʪʩʷ ʧʦ ʂ. ʇʘʫʵʣʣ çɹʦʛ ʚ ʫʨʘʚʥʝʥʠʷʭè, 2002).  

ʆʙʥʘʨʫʞʝʥʥʘʷ ʘʥʪʠʛʨʘʚʠʪʘʮʠʷ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪʩʷ 

ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʚʚʝʜʝʥʥʦʡ 

ʝʱʝ ʕʡʥʰʪʝʡʥʦʤ ʚ 1917 ʛʦʜʫ. ʅʦ ʚ ʯʝʤ ʬʠʟʠʯʝʩʢʘʷ ʧʨʠʯʠʥʘ 

ʧʦʷʚʣʝʥʠʷ ʵʪʦʡ ʘʥʪʠʛʨʘʚʠʪʘʮʠʠ? ʅʝʩʤʦʪʨʷ ʥʘ ʫʜʠʚʠʪʝʣʴʥʦʩʪʴ 

ʬʘʢʪʘ ʫʩʢʦʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʣʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦʪ 

ʬʝʥʦʤʝʥ ʜʦʣʞʝʥ ʙʳʪʴ ʨʝʰʝʥ ʚ ʨʘʤʢʘʭ ʦʙʱʝʡ ʤʦʜʝʣʠ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ, ʠ ʯʪʦ ʟʘʛʘʜʦʯʥʦʩʪʴ ʫʩʢʦʨʝʥʠʷ ʨʘʩʰʠʨʝʥʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ 

ʩ ʥʝʧʦʥʠʤʘʥʠʝʤ ʧʨʠʯʠʥ ʩʘʤʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. ɺ ʧʦʣʴʟʫ ʵʪʦʛʦ 

ʛʦʚʦʨʠʪ ʠ ʥʦʚʦʝ ʩʦʚʧʘʜʝʥʠʝ: ʚʝʣʠʯʠʥʘ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ ʚ ʜʚʘ ʨʘʟʘ 

ʙʦʣʴʰʝ ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ ʛʘʣʘʢʪʠʢʘʤʠ, ʢʦʪʦʨʦʝ ʟʘʜʘʝʪʩʷ, ʚ 

ʦʩʥʦʚʥʦʤ, ʪʝʤʥʦʡ ʤʘʪʝʨʠʝʡ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʥʠʢʘʢ ʥʝ 

ʩʚʷʟʘʥʥʦʡ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʢʦʨʝʥʠʝʤ ɺʩʝʣʝʥʥʦʡ. 

 

7.2 ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʚʘʥʪʦʚʦʛʦ ʚʘʢʫʫʤʘ - ʥʦʚʘʷ 

ʪʝʦʨʠʷ ʵʬʠʨʘ? 

 

ʆʪʢʨʳʪʠʝ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ ʙʳʣʦ ʩʜʝʣʘʥʦ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʩʪʘʣʦ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʬʠʟʠʢʦʚ ʧʦʣʥʦʡ 

ʥʝʦʞʠʜʘʥʥʦʩʪʴʶ. ʊʝʤʥʘʷ ʵʥʝʨʛʠʷ, 

ʧʦʞʘʣʫʡ, ʛʣʘʚʥʘʷ ʟʘʛʘʜʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ.  

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʦʜʥʦʨʦʜʥʦʩʪʴ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʦʩʪʦʷʥʩʪʚʦ ʚʦ 

ʚʨʝʤʝʥʠ ð ʵʪʦ ʪʦʯʥʳʝ, ʘ ʥʝ 
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ʧʨʠʙʣʠʞʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚʘʢʫʫʤʘ. 

ʇʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʘʢʫʫʤʘ ð ʵʪʦ 

ʤʠʨʦʚʘʷ ʢʦʥʩʪʘʥʪʘ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 

ʪʦʡ ʯʘʩʪʠ ɺʩʝʣʝʥʥʦʡ, ʢʦʪʦʨʫʶ ʤʳ 

ʥʘʙʣʶʜʘʝʤ).  

ɸʢʘʜʝʤʠʢ ɺ. ʈʫʙʘʢʦʚ 

ʉ ʥʘʯʘʣʘ XVII  ʚʝʢʘ ʜʦ ʢʦʥʮʘ XIX  ʚʝʢʘ ʧʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ ʧʦʣʘʛʘʣʦ, ʯʪʦ ʩʚʝʪ ï ʵʪʦ ʚʦʣʥʳ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʚ ʵʬʠʨʝ, ʥʝʚʠʜʠʤʦʡ ʠ ʥʝʦʱʫʪʠʤʦʡ ʩʨʝʜʝ. 

ʏʪʦʙʳ ʩʣʫʞʠʪʴ ʧʨʦʚʦʜʥʠʢʦʤ ʜʣʷ ʩʚʝʪʘ ʠ ʧʨʠ ʵʪʦʤ ʙʳʪʴ 

ʥʝʦʙʥʘʨʫʞʠʤʳʤ, ʥʘʧʨʠʤʝʨ, ʥʝ ʚʣʠʷʪʴ ʥʘ ʜʚʠʞʝʥʠʷ ʧʣʘʥʝʪ, ʵʬʠʨ 

ʜʦʣʞʝʥ ʙʳʣ ʦʙʣʘʜʘʪʴ ʦʯʝʥʴ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʀʟʫʯʝʥʠʝʤ ʵʪʠʭ ʩʚʦʡʩʪʚ ʟʘʥʠʤʘʣʠʩʴ ʚʝʜʫʱʠʝ ʬʠʟʠʢʠ ʠ 

ʤʘʪʝʤʘʪʠʢʠ ʤʠʨʘ: ʆ. ʂʦʰʠ (1789-1857), ʋ. ʊʦʤʩʦʥ (1824-1907), 

ʍ. ʃʦʨʝʥʮ (1853-1928), ɸ. ʇʫʘʥʢʘʨʝ (1854-1912) ʠ ʜʘʞʝ ʪʘʢʠʝ 

ʭʠʤʠʢʠ, ʢʘʢ ɼ. ʄʝʥʜʝʣʝʝʚ (1834-1907). ʉʢʦʨʦʩʪʴ ʢʦʣʝʙʘʥʠʡ 

ʟʘʚʠʩʠʪ ʦʪ ʪʚʝʨʜʦʩʪʠ ʪʝʣ, ʠ ʚ XIX  ʚʝʢʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʩʚʝʪʦʚʳʭ ʚʦʣʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʳʯʘʡʥʦʡ 

ʪʚʝʨʜʦʩʪʠ ʵʬʠʨʘ. ʂʘʢ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʦʚʤʝʩʪʠʤʦ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʥʝʦʱʫʪʠʤʦʩʪʴʶ ʵʬʠʨʘ? ɸʥʛʣʠʡʩʢʠʡ ʤʘʪʝʤʘʪʠʢ, ʩʦʟʜʘʪʝʣʴ 

ʩʦʚʨʝʤʝʥʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʩʵʨ ɼʞ. ʉʪʦʢʩ (1819-1903), 

ʧʦʣʘʛʘʣ, ʯʪʦ ʵʬʠʨ ʧʦʜʦʙʝʥ ʩʤʦʣʝ: ʜʣʷ ʙʳʩʪʨʳʭ ʜʚʠʞʝʥʠʡ, ʚʨʦʜʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʪʘ, ʦʥ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʪʚʝʨʜʦʝ ʪʝʣʦ, ʘ ʜʣʷ 

ʤʝʜʣʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʧʣʘʥʝʪ ʚʦʢʨʫʛ ʟʚʝʟʜ (ʠʣʠ ʜʣʷ ʨʘʟʤʘʭʠʚʘʥʠʷ 

ʨʫʢʘʤʠ) ʦʥ ʦʯʝʥʴ ʧʣʘʩʪʠʯʝʥ. ʋʯʝʥʳʝ ʪʨʠʩʪʘ ʣʝʪ ʟʘʢʨʳʚʘʣʠ ʛʣʘʟʘ 

ʥʘ ʪʘʢʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʬʠʨʘ, ʢʦʪʦʨʳʝ ʨʝʟʢʦ 

ʧʨʦʪʠʚʦʨʝʯʠʣʠ ʚʩʝʤʫ ʦʧʳʪʫ ʬʠʟʠʢʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʩ ʩʘʤʦʛʦ 

ʥʘʯʘʣʘ ʥʝ ʙʳʣʦ ʥʠʢʘʢʠʭ ʧʨʷʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚ ʚ ʧʦʣʴʟʫ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʬʠʨʘ. ʆʥ ʙʳʣ ʚʚʝʜʝʥ ad 

hoc, ʪʦ ʝʩʪʴ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʚʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʙʘʟʫ 

ʧʦʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʝʪʘ. ʕʢʩʧʝʨʠʤʝʥʪ ʄʘʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ ʚ 

1887 ʛʦʜʫ ʧʦ ʠʟʤʝʨʝʥʠʶ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʚʠʞʝʥʠʷ 

ɿʝʤʣʠ, ʜʦʣʞʝʥ ʙʳʣ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʩʚʝʪ ʚʜʦʣʴ ʦʨʙʠʪʳ ɿʝʤʣʠ ʠ 

ʧʦʧʝʨʝʢ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʕʢʩʧʝʨʠʤʝʥʪ, 

ʥʘʦʙʦʨʦʪ, ʧʦʢʘʟʘʣ, ʯʪʦ ʥʠʢʘʢʦʡ ʨʘʟʥʠʮʳ ʚ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʥʝʪ. 

ʕʪʦ ʙʳʣ ʩʤʝʨʪʝʣʴʥʳʡ ʫʜʘʨ ʧʦ ʪʝʦʨʠʠ ʵʬʠʨʘ. 

ʂʦʛʜʘ ʚ 1998 ʛʦʜʫ ʙʳʣʦ ʦʪʢʨʳʪʦ ʫʩʢʦʨʝʥʠʝ ʨʘʩʰʠʨʝʥʠʷ 

ɺʩʝʣʝʥʥʦʡ, ʪʦ ʪʦʞʝ ʩʨʦʯʥʦ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʧʦʜʚʝʩʪʠ ʧʦʜ ʥʝʝ 



83 
 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ. ʊʘʢ ʢʘʢ ʢʚʘʥʪʦʚʘʷ ʢʦʩʤʦʣʦʛʠʷ ʩʪʘʣʘ 

ʥʘʫʯʥʳʤ ʤʝʡʥʩʪʨʠʤʦʤ, ʪʦ ʚ ʭʦʜ ʙʳʣʘ ʧʫʱʝʥʘ ʧʨʠʚʳʯʥʘʷ 

ʢʚʘʥʪʦʚʘʷ ʚʦʣʰʝʙʥʘʷ ʧʘʣʦʯʢʘ (ʚʦʟʤʦʞʥʦ, ʚʦʟʥʠʢʣʘ ʫʞʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʵʪʦʛʦ ʤʦʛʫʱʝʩʪʚʝʥʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ). ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ, ʯʪʦ ʚʘʢʫʫʤ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ, 

ʙʣʘʛʦʜʘʨʷ ʢʚʘʥʪʦʚʳʤ ʬʣʫʢʪʫʘʮʠʷʤ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʠʮ, 

ʦʙʣʘʜʘʝʪ ʩʣʘʙʳʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ (ʢʦʥʝʯʥʦ, ʠʤʝʥʥʦ 

ʪʘʢʠʤ, ʢʘʢʦʝ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ 

ʧʦʩʪʦʷʥʥʫʶ). ʕʪʦ ʟʘʛʘʜʦʯʥʦʝ ʘʥʪʠʜʘʚʣʝʥʠʝ, ʚʩʪʘʚʣʝʥʥʦʝ ʚ 

ʫʨʘʚʥʝʥʠʝ ʕʡʥʰʪʝʡʥʘ, ʚʳʟʳʚʘʣʦ ʥʫʞʥʫʶ ʘʥʪʠʛʨʘʚʠʪʘʮʠʶ. ʂʘʢ ʠ 

ʚ ʪʝʦʨʠʠ ʵʬʠʨʘ, ʥʝ ʙʳʣʦ ʥʠʢʘʢʠʭ ʧʨʷʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʫʢʘʟʘʥʠʡ ʥʘ ʪʘʢʦʝ ʚʘʢʫʫʤʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ. ɹʦʣʝʝ 

ʪʦʛʦ, ʥʝ ʙʳʣʦ ʥʠʢʘʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʨʛʫʤʝʥʪʦʚ ʚ ʧʦʣʴʟʫ 

ʪʘʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʣʠʰʴ ʥʘʜʝʞʜʳ ʥʘ ʙʫʜʫʱʠʝ ʪʝʦʨʠʠ, ʚʨʦʜʝ 

ʪʝʦʨʠʠ ʩʪʨʫʥ ʠʣʠ ʢʚʘʥʪʦʚʳʭ ʪʝʦʨʠʡ ʛʨʘʚʠʪʘʮʠʠ. ʉʩʳʣʢʠ ʥʘ 

ʵʬʬʝʢʪ ʂʘʟʠʤʠʨʘ (ʧʨʠʪʷʞʝʥʠʝ ʚ ʚʘʢʫʫʤʝ ʜʚʫʭ ʙʣʠʟʢʠʭ ʧʣʘʩʪʠʥ), 

ʢʘʢ ʥʘ ʧʨʠʤʝʨ ʚʘʢʫʫʤʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʦʢʘʟʘʣʠʩʴ 

ʥʝ ʫʙʝʜʠʪʝʣʴʥʳ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦʪ ʵʬʬʝʢʪ, ʢʘʢ ʧʦʢʘʟʘʣ ʚ 2005 ʛʦʜʫ 

ʚ ʞʫʨʥʘʣʝ Physical Review ʬʠʟʠʢ ʈ. ɼʞʘʬʬʝ ʠʟ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʤʦʞʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʙʝʟ 

ʧʨʠʚʣʝʯʝʥʠʷ ʚʘʢʫʫʤʥʳʭ ʬʣʫʢʪʫʘʮʠʡ, ʪʝʤ ʩʘʤʳʤ ʦʥ ʥʝ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʦʙʦʩʥʦʚʘʥʠʝʤ çʪʝʤʥʦʡ ʵʥʝʨʛʠʠè ʚ ʢʦʩʤʦʣʦʛʠʠ. ɺʦ-

ʚʪʦʨʳʭ, ʵʬʬʝʢʪ ʂʘʟʠʤʠʨʘ ʭʦʨʦʰʦ ʠʟʫʯʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ 

ʠʟʤʝʨʝʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʯʝʤʫ 

ʞʝ, ʧʦʧʳʪʢʠ ʧʨʦʩʪʦʡ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʤʘʩʰʪʘʙʳ 

ɺʩʝʣʝʥʥʦʡ ʧʨʠʚʦʜʷʪ ʢ ʦʰʠʙʢʝ ʥʘ 120 ʧʦʨʷʜʢʦʚ? 

ʐʦʥ ʂʵʨʨʦʣ ʧʠʰʝʪ ʚ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ çʇʦʯʝʤʫ ɺʩʝʣʝʥʥʘʷ 

ʫʩʢʦʨʷʝʪʩʷ?è (2004): çʉʫʜʷ ʧʦ ʚʩʝʤʫ, ɺʩʝʣʝʥʥʘʷ ʫʩʢʦʨʷʝʪʩʷ, ʥʦ 

ʧʨʠʯʠʥʳ ʵʪʦʛʦ ð ʧʦʣʥʘʷ ʟʘʛʘʜʢʘ. ʉʘʤʦʝ ʧʨʦʩʪʦʝ ʦʙʲʷʩʥʝʥʠʝ - 

ʤʘʣʘʷ ʵʥʝʨʛʠʷ ʚʘʢʫʫʤʘ (ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ), ʧʦʜʥʠʤʘʝʪ 

ʪʨʠ ʪʨʫʜʥʳʭ ʚʦʧʨʦʩʘ: ʧʦʯʝʤʫ ʵʥʝʨʛʠʷ ʚʘʢʫʫʤʘ ʪʘʢ ʤʘʣʘ, ʧʦʯʝʤʫ 

ʦʥʘ ʥʝ ʩʦʚʩʝʤ ʨʘʚʥʘ ʥʫʣʶ ʠ ʧʦʯʝʤʫ ʦʥʘ ʩʨʘʚʥʠʤʘ ʩ ʧʣʦʪʥʦʩʪʴʶ 

ʤʘʪʝʨʠʠ ʩʝʛʦʜʥʷè.  

ʀʥʬʣ̫ʮʠʦʥʥʘʷ ʪʝʦʨʠʷ ʩʯʠʪʘʝʪ ʪʝʤʥʫʶ ʤʘʪʝʨʠʶ ʛʘʟʦʤ ʠʟ 

ʤʘʩʩʠʚʥʳʭ ʯʘʩʪʠʮ, ʘ ʪʝʤʥʫʁ ʵʥʝʨʛʠʶ ð ʩʚʦʡʩʪʚʦʤ ʩʘʤʦʛʦ 

ʚʘʢʫʫʤʘ. ʊʝʤʥʘʷ ʤʘʪʝʨʠʷ, ʪʦʨʤʦʟʷʱʘʷ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ, ʠ 

ʪʝʤʥʘʷ ʵʥʝʨʛʠʷ, ʫʩʢʦʨʷʶʱʘʷ ʵʪʦ ʨʘʟʙʝʛʘʥʠʝ, ʬʠʟʠʯʝʩʢʠ ʥʠʢʘʢ ʥʝ 

ʩʚʷʟʘʥʳ ʠ ʜʦʣʞʥʳ ʧʦ-ʨʘʟʥʦʤʫ ʟʘʚʠʩʝʪʴ ʦʪ ʨʘʟʤʝʨʘ ɺʩʝʣʝʥʥʦʡ: 

ʚʘʢʫʫʤ, ʝʩʪʝʩʪʚʝʥʥʦ, ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʩʚʦʡʩʪʚʘ, ʘ ʩʨʝʜʥʷʷ 
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ʧʣʦʪʥʦʩʪʴ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ð  ʙʳʩʪʨʦ ʫʤʝʥʴʰʘʪʴʩʷ ʠʟ-ʟʘ ʨʦʩʪʘ 

ʦʙʝ̡ʤʘ ɺʩʝʣʝʥʥʦʡ.  ʉ ʤʦʤʝʥʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʣʠʢʪʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚʦ ɺʩʝʣʝʥʥʦʡ ʚʦʟʨʘʩʪʦʤ ʚ 380 ʪʳʩʷʯ ʣʝʪ ʧʣʦʪʥʦʩʪʴ 

ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʫʧʘʣʘ ʚ ʜʝʩʷʪʢʠ ʪʨʠʣʣʠʦʥʦʚ ʨʘʟ ʠ ʧʨʦʜʦʣʞʘʝʪ 

ʧʘʜʘʪʴ.  ɺʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʐʦʥ ʂʵʨʨʦʣ ʥʘʟʚʘʣ 

çʩʢʘʥʜʘʣʴʥʳʤ ʩʦʚʧʘʜʝʥʠʝʤè: ʧʦʯʝʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʣʠʷʥʠʝ 

ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ ʚʩʝʛʦ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʚʣʠʷʥʠʷ ʪʝʤʥʦʡ 

ʤʘʪʝʨʠʠ? ʅʝʢʦʪʦʨʳʝ ʬʠʟʠʢʠ ʧʳʪʘʶʪʩʷ ʩʜʝʣʘʪʴ ʪʝʤʥʫʶ ʵʥʝʨʛʠʶ 

ʟʘʚʠʩʷʱʝʡ ʦʪ ʚʨʝʤʝʥʠ ʠ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʥʝʡ ʠ 

ʧʝʨʝʤʝʥʥʦʡ ʪʝʤʥʦʡ ʤʘʪʝʨʠʝʡ, ʭʦʪʷ ʠʟʥʘʯʘʣʴʥʦ ʵʪʠ ʩʫʱʥʦʩʪʠ 

ʙʳʣʠ ʚʚʝʜʝʥʳ ʢʘʢ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʘʚʠʩʠʤʳʝ. ʇʦʧʳʪʢʠ 

ʫʩʪʘʥʦʚʠʪʴ ʪʘʢʫʶ ʩʚʷʟʴ ʧʨʠʚʦʜʠʪ ʢ ʥʦʚʳʤ ʥʘʛʨʦʤʦʞʜʝʥʠʷʤ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʚ ʢʚʘʥʪʦʚʳʭ ʤʦʜʝʣʷʭ ɺʩʝʣʝʥʥʦʡ. 

ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʠ ʙʫʜʫʱʝʛʦ ʜʦʤʠʥʠʨʦʚʘʥʠʷ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʥʘʰʘ ɺʩʝʣʝʥʥʘʷ ʦʙʨʝʯʝʥʘ ʥʘ 

çʜʦʣʛʫʶ ʭʦʣʦʜʥʫʶ ʩʤʝʨʪʴè, ʢʘʢ ʩʢʘʟʘʣ ɹ. ʐʤʠʜʪ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʘʷ ʢʚʘʥʪʦʚʘʷ ʢʦʩʤʦʣʦʛʠʷ ʧʝʩʩʠʤʠʩʪʠʯʥʦ 

ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʩʤʝʨʪʴ ɺʩʝʣʝʥʥʦʡ, ʙʣʠʟʢʫʶ ʢ ʩʪʘʨʠʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ çʪʝʧʣʦʚʦʡ ʩʤʝʨʪʠè ʂʣʘʫʟʠʫʩʘ! 

 

ɻʣʘʚʘ 8. ʂʨʠʟʠʩ ʢʚʘʥʪʦʚʦʡ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ 

ɺʦ ʯʪʦ ʚʝʨʠʰʴ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ, 

ʵʪʦ ʠ ʩʫʱʝʩʪʚʫʝʪ. 

ɼʞʝʡʤʩ ɼʞʦʡʩ çʋʣʠʩʩè 

 

ʋʯʠʪʳʚʘʷ ʧʨʘʚʜʦʧʦʜʦʙʠʝ ʚʝʯʥʦʡ 

ʠʥʬʣʷʮʠʠ, ʷ ʩʯʠʪʘʶ, ʯʪʦ ʩʢʦʨʦ 

ʣʶʙʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʪʝʦʨʠʷ, ʥʝ 

ʚʝʜʫʱʘʷ ʢ ʚʝʯʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ 

ʚʩʝʣʝʥʥʳʭ, ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ 

ʥʝʚʝʨʦʷʪʥʦʡ, ʢʘʢ ʚʠʜ ʙʘʢʪʝʨʠʡ, 

ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʨʘʟʤʥʦʞʘʪʴʩʷ.  

ɸʣʘʥ ɻʫʩ (1997) 

 

ʇʦʜʳʪʦʞʠʤ ʚʳʰʝʩʢʘʟʘʥʥʦʝ. ʉ ʥʘʯʘʣʘ 1980-ʭ ʛʦʜʦʚ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ, ʧʦ ʢʦʪʦʨʦʡ ɺʩʝʣʝʥʥʘʷ ʷʚʣʷʝʪʩʷ 

ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ, ʜʠʥʘʤʠʢʘ ʢʦʪʦʨʦʛʦ, ʩ ʩʘʤʦʛʦ ʨʦʞʜʝʥʠʷ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʠʤʠ ʛʠʧʦʪʝʪʠʯʝʩʢʠʤʠ 
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ʢʚʘʥʪʦʚʳʤʠ ʬʝʥʦʤʝʥʘʤʠ, ʢʘʢ ʧʦʣʝ ʠʥʬʣʘʪʦʥʘ, ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʯʘʩʪʠʮʳ ɺʀʄʇʳ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʘʢʫʫʤʘ. ɺʩʝ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ ʩʫʱʥʦʩʪʠ ʙʳʣʠ ʚʚʝʜʝʥʳ 

ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʩʝʨʴʝʟʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʦʙʦʩʥʦʚʘʥʠʡ, ʥʦ ʩ ʙʦʣʴʰʦʡ ʥʘʜʝʞʜʦʡ ʥʘ ʠʭ ʧʦʣʫʯʝʥʠʝ ʚ 

ʙʫʜʫʱʝʤ. ʇʨʦʰʣʦ ʩʦʨʦʢ ʣʝʪ ʧʦʩʣʝ çʚʟʨʳʚʥʦʛʦè ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʵʪʦʡ ʠʥʬʣʷʮʠʦʥʥʦʡ ʢʦʥʮʝʧʮʠʠ, ʪʘʢ ʯʪʦ ʫʞʝ ʤʦʞʥʦ ʧʦʜʚʝʩʪʠ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʪʦʛ ʝʝ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ. 

8.1 ɺʀʄʇʳ ʜʣʷ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ: ʥʝ ʥʘʡʜʝʥʳ 

  

ʀʥʪʝʥʩʠʚʥʳʝ ʧʦʠʩʢʠ WIMP ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʜʟʝʤʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʠʭ ʦʙʥʘʨʫʞʝʥʠʶ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ, ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʩʢʣʶʯʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʪʠʭ 

ʯʘʩʪʠʮé  

ʖ. ʂʫʜʝʥʢʦ (çʊʨʦʠʮʢʠʡ ʚʘʨʠʘʥʪè, 13 

ʩʝʥʪʷʙʨʷ 2011) 

 

ɻʠʧʦʪʝʟʘ, ʯʪʦ ʯʝʨʥʳʝ ʜʳʨʳ ð ʵʪʦ 

ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ, ʥʝ ʠʩʢʣʶʯʝʥʘ, ʥʦ ʩʝʡʯʘʩ 

ʩʪʦʣʙʦʚʘʷ ʜʦʨʦʛʘ ʧʦ ʦʙʲʷʩʥʝʥʠʶ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ð ʥʦʚʳʝ 

ʯʘʩʪʠʮʳ. 

ð ʂʘʢʦʡ ʤʘʩʩʳ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ? 

ð ʃʶʙʦʡ. 

ɸʢʘʜʝʤʠʢ ʀ. ʊʢʘʯʝʚ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩʳ 

ɹ. ʐʪʝʨʥʘ (çʊʨʦʠʮʢʠʡ ʚʘʨʠʘʥʪè, 7 

ʜʝʢʘʙʨʷ 2021) 

 

ʉʣʝʜʫʷ ʧʨʝʜʩʢʘʟʘʥʠʷʤ ʢʚʘʥʪʦʚʳʭ ʢʦʩʤʦʣʦʛʦʚ (ʪʘʢ ʢʘʢ ʦʥʠ 

ʙʳʣʠ ʦʯʝʥʴ ʥʝʢʦʥʢʨʝʪʥʳʤʠ ï ʬʘʢʪʠʯʝʩʢʠ çʣʶʙʳʤʠè, ʪʦ ʠʭ 

ʚʝʨʥʝʝ ʥʘʟʚʘʪʴ ʧʨʝʜʯʫʚʩʪʚʠʷʤʠ), ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ 

ʧʦʜʨʷʜ ʬʠʟʠʢʠ ʧʦʚʩʶʜʫ ʠʱʫʪ ɺʀʄʇʳ - ʥʝʫʣʦʚʠʤʳʝ ʯʘʩʪʠʮʳ 

ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ.  

ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʦʨʛʘʥʠʟʦʚʘʥʦ ʦʢʦʣʦ ʜʝʩʷʪʢʘ ʧʦʜʟʝʤʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ, ʢʦʪʦʨʳʝ ʩʧʫʩʢʘʶʪ ʤʥʦʛʦʪʦʥʥʳʝ ʜʝʪʝʢʪʦʨʳ ʚ ʰʘʭʪʳ 

ʥʘ ʛʣʫʙʠʥʳ ʜʦ ʜʚʫʭ ʢʠʣʦʤʝʪʨʦʚ, ʚ ʥʘʜʝʞʜʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʪʘʤ 
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ʟʘʛʘʜʦʯʥʳʝ ʯʘʩʪʠʮʳ. ʅʦ ʥʠʯʝʛʦ ʥʝ ʧʦʣʫʯʘʝʪʩʷ. ɼʝʪʝʢʪʦʨʳ 

ʪʝʤʥʳʭ ʯʘʩʪʠʮ ʟʘʧʫʩʢʘʶʪʩʷ ʥʘ ʚʦʟʜʫʰʥʳʭ ʰʘʨʘʭ ʥʘʜ 

ɸʥʪʘʨʢʪʠʜʦʡ ʠ ʚrʚʦʜ̫ʪʩ ̫ ʚ ʢʦʩʤʦʩ ð ʢʘʢ ʚ ʭʦʜʝ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʵʢʩʧʝʜʠʮʠʡ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʪʦʷʥʥʳʭ 

ʧʨʠʙʦʨʦʚ. ɺ 2011 ʛʦʜʫ ʜʣʷ ʧʦʠʩʢʘ ʯʘʩʪʠʮ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʥʘ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ʙʦʯʢʦʦʙʨʘʟʥʳʡ ʘʣʴʬʘ-ʩʧʝʢʪʨʦʤʝʪʨ AMS-02, ʚʝʩʦʤ ʚ 7.5 ʪʦʥʥ ʠ 

ʩʪʦʠʤʦʩʪʴʶ ʜʚʘ ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʚ ʪʨʠ ʨʘʟʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʮʝʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʜʝʪʝʢʪʦʨʘ LIGO. ʋʚʳ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ LIGO, ʧʦʩʪʨʦʡʢʘ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʣʘ ʢ ʛʨʘʥʜʠʦʟʥʦʤʫ 

ʫʩʧʝʭʫ (ʩʤ. ʨʘʟʜʝʣ 9.2), ʧʦʠʩʢ ʯʘʩʪʠʮ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʥʘ AMS-02 

ʦʢʘʟʘʣʩʷ ʙʝʟʨʝʟʫʣʴʪʘʪʥʳʤ. ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʵʪʦʛʦ ʦʯʝʚʠʜʥʘ: ʝʩʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪ LIGO ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʠ 

ʧʨʝʜʩʢʘʟʘʥʠʷʭ ʭʦʨʦʰʦ ʧʨʦʚʝʨʝʥʥʦʡ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ, ʪʦ ʚʩʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʦʠʩʢʫ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ 

ʦʧʠʨʘʣʠʩʴ ʣʠʰʴ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʥʦ ʦʯʝʥʴ ʰʘʪʢʠʝ ʛʠʧʦʪʝʟʳ. 

ʋʯʝʥʳʝ ʧʨʦʚʦʜʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʦʠʩʢʫ ʪʝʤʥʳʭ ʯʘʩʪʠʮ 

ʠ ʥʘ ɹʦʣʴʰʦʤ ɸʜʨʦʥʥʦʤ ʂʦʣʣʘʡʜʝʨʝ (ɹɸʂ) ʚ ɽʚʨʦʧʝ, ʙʫʨʥʦ 

ʨʝʘʛʠʨʫʷ ʥʘ ʣʶʙʳʝ ʧʨʠʟʥʘʢʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʉʪʘʥʜʘʨʪʥʦʡ ʪʝʦʨʠʠ. 

ɺ ʜʝʢʘʙʨʝ 2015 ʛʦʜʘ ʛʨʫʧʧʘ ʫʯʝʥʳʭ, ʨʘʙʦʪʘʚʰʘʷ ʥʘ ɹɸʂ, 

ʩʦʦʙʱʠʣʘ ʦ ʧʨʠʟʥʘʢʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʦʚʦʡ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʘʷ ʥʝ 

ʫʢʣʘʜʳʚʘʣʘʩʴ ʚ ʉʪʘʥʜʘʨʪʥʫʶ ʪʝʦʨʠʶ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. 

ʈʝʟʫʣʴʪʘʪ ʠʤʝʣ ʥʝʚʳʩʦʢʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʠ ʚ 

ʘʚʛʫʩʪʝ 2016 ʛʦʜʘ ʵʪʘ ʞʝ ʛʨʫʧʧʘ ʩʜʝʣʘʣʘ ʚʳʚʦʜ, ʯʪʦ ʥʠʢʘʢʦʡ 

ʥʦʚʦʡ ʯʘʩʪʠʮʳ ʥʝʪ ð ʧʨʠʙʦʨʳ ʧʨʦʩʪʦ ʧʦʢʘʟʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʬʣʫʢʪʫʘʮʠʶ. ʅʦ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʪʦʡ 

ʥʝʩʫʱʝʩʪʚʫʶʱʝʡ ʯʘʩʪʠʮʳ ʪʝʦʨʝʪʠʢʘʤʠ ʟʘ ʚʦʩʝʤʴ ʤʝʩʷʮʝʚ ʙʳʣʦ 

ʦʧʫʙʣʠʢʦʚʘʥʦ 600 ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʚʢʣʶʯʘʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʩʘʤʳʭ 

ʧʨʝʩʪʠʞʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʞʫʨʥʘʣʘʭ. ɹʳʣ ʨʷʜ ʧʦʜʦʙʥʳʭ çʪʝʤʥʳʭè 

ʬʘʣʴʩʪʘʨʪʦʚ ʥʘ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʥʦ ʚʩʝ ʦʥʠ ʟʘʢʦʥʯʠʣʠʩʴ 

ʨʘʟʦʯʘʨʦʚʘʥʠʝʤ. 

ɺ 2017 ʛʦʜʫ  ̫ ʫʯʘʩʪʚʦʚʘʣ ʚ ʢʦʥʬʝʨʝʥʮʠʠ ʦ çʪʝʤʥʦʡ 

ɺʩʝʣʝʥʥʦʡè ʥʘ ʬʨʘʥʮʫʟʩʢʦʤ ʦʩʪʨʦʚʝ ɻʚʘʜʝʣʫʧʘ. ʉʦʦʙʱʝʩʪʚʦ 

ʩʪʦʨʦʥʥʠʢʦʚ ʪʝʤʥʳʭ ʯʘʩʪʠʮ, ʩʦʙʨʘʚʰʠʭʩʷ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ, 

ʚʧʝʯʘʪʣʷʣʦ. ʋʯʘʩʪʥʠʢʠ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʛʦʣʦʚʥʦ ʠʩʢʘʪʝʣʷʤʠ ʯʘʩʪʠʮ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ (ʚʠʤʧʦʚ, ʘʢʩʠʦʥʦʚ 

ʠ ʜʨʫʛʠʭ ʯʘʩʪʠʮ). ʆʥʠ ʠʭ ʠʩʢʘʣʠ ʚʝʟʜʝ - ʚ ʧʦʜʟʝʤʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ, ʚ ʢʦʩʤʦʩʝ ʠ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ. ʄʠʨʦʚʫʶ ʢʘʨʪʫ ʩ 

ʜʝʩʷʪʢʦʤ ʣʘʙʦʨʘʪʦʨʠʡ ʛʦʨʜʦ ʧʦʢʘʟʳʚʘʣ ʢʘʞʜʳʡ ʚʪʦʨʦʡ 
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ʜʦʢʣʘʜʯʠʢ. ʆʥʠ ʠʩʢʘʣʠ ʵʪʠ ʪʝʤʥʳʝ ʯʘʩʪʠʮʳ ʫʞʝ ʪʨʠʜʮʘʪʴ ʣʝʪ ʩ 

ʥʫʣʝʚʳʤ ʫʩʧʝʭʦʤ, ʥʦ ʩ ʙʦʣʴʰʠʤ ʙʶʜʞʝʪʦʤ. ʆʪ ʙʝʟʨʳʙʴʷ ʦʥʠ 

ʭʚʘʪʘʣʠʩʴ ʟʘ ʣʶʙʫʶ ʩʦʣʦʤʠʥʢʫ, ʥʘʧʨʠʤʝʨ, ʟʘʛʘʜʦʯʥʳʝ ʛʦʜʦʚʳʝ 

ʚʘʨʠʘʮʠʠ ʚ ʧʦʢʘʟʘʥʠʷʭ ʢʘʢʠʭ-ʪʦ ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʠʙʦʨʦʚ, ʙʳʣʠ 

ʦʙʲʷʚʣʝʥʳ ʚʦʟʤʦʞʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʧʦʪʦʢʘ ʯʘʩʪʠʮ ʪʝʤʥʦʡ 

ʤʘʪʝʨʠʠ ʠʟ ʮʝʥʪʨʘ ʛʘʣʘʢʪʠʢʠ, ʭʦʪʷ ʝʞʫ ʧʦʥʷʪʥʦ, ʯʪʦ ʛʦʜʦʚʳʝ 

ʚʘʨʠʘʮʠʠ ʘʪʤʦʩʬʝʨʳ ʪʦʞʝ ʚʳʟʳʚʘʶʪ ʚʘʨʠʘʮʠʠ ʣʦʢʘʣʴʥʦʛʦ 

ʤʶʦʥʥʦʛʦ ʧʦʪʦʢʘ ï ʜʘ ʤʘʣʦ ʣʠ ʩʝʟʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʥʦ ʥʘʡʪʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʧʦʢʘʟʘʥʠʷ ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʧʨʠʙʦʨʦʚ. ʆʪʤʝʯʫ, ʯʪʦ ʧʦʧʳʪʢʠ ʥʘʡʪʠ ʵʪʠ ʛʦʜʦʚʳʝ ʚʘʨʠʘʮʠʠ ʥʘ 

ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʠʙʦʨʘʭ, ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʪʨʦʝʥʥʳʭ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʚ 

ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʦʢʘʟʘʣʠʩʴ ʙʝʟʫʩʧʝʰʥʳʤʠ. ʕʪʠ ʥʝʫʜʘʯʠ ʚʳʟʚʘʣʠ 

ʩʢʘʥʜʘʣʴʥʳʝ ʩʦʤʥʝʥʠʷ ʚ ʢʦʨʨʝʢʪʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʦʨʠʛʠʥʘʣʴʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʢʦʪʦʨʘʷ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʠʟ-ʟʘ ʢʘʢʠʭ-

ʪʦ ʩʝʢʨʝʪʥʳʭ ʧʘʪʝʥʪʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘ ʜʠʩʢʫʩʩʠʠ ʚ ɻʚʘʜʝʣʫʧʝ ʨʘʟʜʘʣʩʷ ʨʦʙʢʠʡ ʶʥʳʡ ʛʦʣʦʩ: 

ʯʪʦ ʞʝ ʥʘʤ ʜʝʣʘʪʴ, ʝʩʣʠ ʫʞʝ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

WIMP ʠʩʯʝʨʧʘʥʳ? ʅʘ ʯʪʦ ʙʦʜʨʳʝ ʛʦʣʦʩʘ ʧʦʩʪʘʨʰʝ ʦʪʚʝʪʠʣʠ, ʯʪʦ 

ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʨʦʙʦʚʘʥʳ, ʧʨʦʩʪʦ ʥʫʞʥʳ ʥʦʚʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʣʫʯʰʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ. ɼʝʪʝʢʪʦʨ ʩ ʪʨʝʤʷ 

ʪʦʥʥʘʤʠ ʢʩʝʥʦʥʘ ʥʠʯʝʛʦ ʥʝ ʜʘʝʪ? ʊʦʛʜʘ ʥʫʞʥʦ ʧʦʩʪʨʦʠʪʴ 

ʜʝʪʝʢʪʦʨ ʚ ʪʨʠʩʪʘ ʪʦʥʥ! ɹʫʜʫʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʙʳʣʠ ʫʩʳʧʘʥ  r

ʵʧʠʪʝʪʘʤʠ: çexciting, fascinating, amazingè (çʚʦʣʥʫʶʱʠʝ, 

ʟʘʭʚʘʪʳʚʘʶʱʠʝ, ʫʜʠʚʠʪʝʣʴʥʳʝè). ɹʳʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʚʥʝ ʢʚʘʥʪʦʚʦʡ ʧʘʨʘʜʠʛʤʳ (ʠʣʠ ʚʥʝ 

ʢʦʥʮʝʧʮʠʠ çʪʝʤʥʳʭè ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ) ʙʫʜʝʪ ʢʘʪʘʩʪʨʦʬʦʡ 

ʜʣʷ ʵʪʠʭ ʣʶʜʝʡ. ʆʜʠʥ ʜʦʢʣʘʜʯʠʢ ʥʘʯʘʣ ʩʚʦʝ ʚʳʩʪʫʧʣʝʥʠʝ ʩ 

ʢʘʪʝʛʦʨʠʯʥʦʛʦ ʟʘʷʚʣʝʥʠʷ: çʗ ʥʝ ʩʦʙʠʨʘʶʩʴ ʦʙʩʫʞʜʘʪʴ, ʧʦʯʝʤʫ 

ʤʳ ʚʝʨʠʤ ʚ ʪʝʤʥʫʶ ʤʘʪʝʨʠʶ ʠʟ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮè. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʘʣʴʪʝʨʥʘʪʠʚʳ ɺʀʄʇʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʠʢʘʢʠʝ ʥʘʫʯʥʳʝ ʜʦʚʦʜʳ ʥʝ 

ʠʟʤʝʥʷʪ ʧʨʝʜʫʙʝʞʜʝʥʠʡ ʬʘʥʘʪʠʯʥʳʭ ʠʩʢʘʪʝʣʝʡ ʪʝʤʥʳʭ ʯʘʩʪʠʮ, 

ʢʦʪʦʨʳʝ ʜʘʞʝ ʥʝ ʩʦʙʠʨʘʶʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʚʘʨʠʘʥʪʳ. ʕʪʦ ʩʦʦʙʱʝʩʪʚʦ ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʧʦʢʘ ʝʩʪʴ 

ʧʠʪʘʶʱʠʡ ʝʛʦ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ.  

 

8.2  ʆʙʦʩʥʦʚʘʥʠʝ ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ: ʦʪʩʫʪʩʪʚʫʝʪ 
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ʌʠʟʠʢʠ ʦʙʩʫʞʜʘʶʪ ʨʘʟʥʳʝ ʪʠʧʳ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʣʝʛʢʠʭ ʧʦʣʝʡ, ʵʥʝʨʛʠʷ 

ʢʦʪʦʨʳʭ ʤʦʛʣʘ ʙʳ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ. ɺ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʤ ʩ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʘʨʠʘʥʪʝ 

ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʥʦʚʦʛʦ ʧʦʣʷ ʫʙʳʚʘʝʪ 

ʩʦ ʚʨʝʤʝʥʝʤ. ɼʣʷ ʧʦʣʷ ʪʘʢʦʛʦ ʪʠʧʘ 

ʫʧʦʪʨʝʙʣʷʶʪ ʪʝʨʤʠʥ çʢʚʠʥʪʵʩʩʝʥʮʠʷè. 

ʅʝ ʠʩʢʣʶʯʝʥʘ, ʦʜʥʘʢʦ, ʠ ʦʙʨʘʪʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ, ʢʦʛʜʘ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ 

ʨʘʩʪʝʪ ʩʦ ʚʨʝʤʝʥʝʤ; ʧʦʣʝ ʪʘʢʦʛʦ ʪʠʧʘ 

ʥʘʟʳʚʘʶʪ çʬʘʥʪʦʤʦʤè.  

ɸʢʘʜʝʤʠʢ ɺ. ʈʫʙʘʢʦʚ 

 

ʅʝʠʟʚʝʩʪʥʳʝ ʵʬʬʝʢʪʳ ʢʦʥʪʨʦʣʠʨʫʶʪ 

ʚʘʢʫʫʤʥʫʶ ʵʥʝʨʛʠʶ, ʥʝʠʟʚʝʩʪʥʳʝ ʧʦʣʷ 

ʩʦʟʜʘʶʪ ʢʚʠʥʪʵʩʩʝʥʮʠʶ, ʥʝʠʟʚʝʩʪʥʳʝ 

ʵʬʬʝʢʪʳ ʩʚʷʟʳʚʘʶʪ ʢʚʠʥʪʵʩʩʝʥʮʠʶ ʩ 

ʧʣʦʪʥʦʩʪʴʶ ʤʘʪʝʨʠʠ ʚʦ ɺʩʝʣʝʥʥʦʡ. 

ʆʧʠʩʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʩʤʦʣʦʛʠʠ ʧʦ 

ʂʦʨʠ ʇʘʫʵʣʣ 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ 40 ʣʝʪ ʥʠ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʛʠʧʦʪʝʟ 

ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ ʥʝ ʧʦʣʫʯʠʣʘ ʩʚʦʝʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ʂʘʢ 

ʩʣʝʜʫʝʪ ʠʟ ʦʙʩʫʞʜʝʥʠʷ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʘʨʘʛʨʘʬʝ, ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʣʠ ʙʳ ʟʘ ʪʝʤʥʫʶ ʤʘʪʝʨʠʶ, ʥʝ ʙʳʣʠ 

ʥʘʡʜʝʥʳ, ʧʨʠ ʵʪʦʤ ʦʙʣʘʩʪʠ ʚʦʟʤʦʞʥʳʭ (ʝʱʝ ʥʝʠʩʩʣʝʜʦʚʘʥʥʳʭ) 

ʟʥʘʯʝʥʠʡ ʤʘʩʩ ʠ ʩʝʯʝʥʠʡ ʨʘʩʩʝʷʥʠʡ ʜʣʷ ɺʀʄʇʦʚ ʢʘʨʜʠʥʘʣʴʥʦ 

ʩʫʟʠʣʠʩʴ. ʇʨʠʨʦʜʘ çʟʘʜʘʥʥʦʛʦ ʨʫʢʘʤʠè ʠʥʬʣʘʪʦʥʘ, 

ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ɹʦʣʴʰʦʡ ʚʟʨʳʚ, ʦʩʪʘʣʘʩʴ ʪʘʢʦʡ ʞʝ ʟʘʛʘʜʦʯʥʦʡ, 

ʢʘʢ ʠ ʚ ʤʦʤʝʥʪ ʝʛʦ ʩʦʪʚʦʨʝʥʠʷ. ʍʦʪʷ ʤʦʱʥʦʝ ʥʘʯʘʣʴʥʦʝ 

ʫʩʢʦʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʨʝʰʘʣʦ ʧʨʦʙʣʝʤʫ ʝʝ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ 

ʠʟʦʪʨʦʧʠʠ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʳʷʩʥʠʣʠʩʴ ʦʯʝʥʴ ʥʝʧʨʠʷʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ. ʅʘʧʨʠʤʝʨ, çʧʨʦʙʣʝʤʘ ʥʘʯʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡè: ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ɺʩʝʣʝʥʥʦʡ, ʥʘʯʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʨʘʩʰʠʨʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʜʘʥʳ ʩ 

ʪʦʯʥʦʩʪʴʶ 10
-79

. ɽʩʣʠ ʥʘʯʘʣʴʥʘ ̫ ʧʣʦʪʥʦʩʪ ɹ ʦʪʢʣʦʥʠʪʩʷ ʦʪ 

ʥʫʞʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʚʝʣʠʯʠʥʫ 10
-79

, ʪʦ ʚʩʝʣʝʥʥʘʷ ʩʪʘʥʝʪ 

ʩʦʚʝʨʰʝʥʥʦ ʠʥʦʡ: ʠʣʠ ʨʘʟʣʝʪʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʢ 
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ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ, ʠʣʠ (ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʚ ʩʪʦʨʦʥʫ ʯʫʪʴ 

ʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʠ) ʫʞʝ ʩʢʦʣʣʘʧʩʠʨʫʝʪ. ʉʪʠʚʝʥ ʍʦʢʠʥʛ ʧʠʰʝʪ ʦ 

ʧʨʦʙʣʝʤʝ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ: çɽʩʣʠ ʙʳ ʯʝʨʝʟ ʩʝʢʫʥʜʫ ʧʦʩʣʝ 

ʙʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʩʢʦʨʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʦʢʘʟʘʣʘʩʴ ʙʳ ʥʘ ʦʜʥʫ ʩʪʦ-

ʪʳʩʷʯʘ-ʤʠʣʣʠʦʥ-ʤʠʣʣʠʦʥʥʫʶ ʤʝʥʴʰʝ, ʪʦ ʧʨʦʠʟʦʰʣʦ ʙʳ 

ʧʦʚʪʦʨʥʦʝ ʩʞʘʪʠʝ ɺʩʝʣʝʥʥʦʡ, ʠ ʦʥʘ ʥʠʢʦʛʜʘ ʙʳ ʥʝ ʜʦʩʪʠʛʣʘ 

ʩʚʦʝʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷè (ʉ. ʍʦʢʠʥʛ çʆʪ ʙʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ ʜʦ ʯʝʨʥʳʭ ʜʳʨè, 1990). 

ʕʪʘ ʥʝʧʨʠʷʪʥʦʩʪʴ ʟʘʩʪʘʚʠʣʘ ʠʥʬʣʷʮʠʦʥʠʩʪʦʚ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʣʝʥʥʳʭ (ʬʠʛʫʨʠʨʫʶʪ 

ʯʠʩʣʘ ʚ 10
500

 ʤʠʨʦʚ ʠ ʜʘʞʝ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ) ï ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʦʪ̫ 

ʙʳ ʥʝʢʦʪʦʨʳʭ ɺʩʝʣʝʥʥʳʭ ʩ ʧʨʠʝʤʣʝʤʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʞʠʟʥʠ. 

ʕʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʨʦʧʥʦʛʦ ʧʨʠʥʮʠʧʘ ʚ ʢʦʩʤʦʣʦʛʠʠ ʚʳʛʣʷʜʠʪ 

ʦʯʝʥʴ ʥʝʫʙʝʜʠʪʝʣʴʥʦ, ʢʘʢ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ M. 

Frankel ñFine Tuningò, January 2022 (Foundational Questions 

Institute). ɸʚʪʦʨ ʠʟʚʝʩʪʥʦʛʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʫʯʝʙʥʠʢʘ ʇʝʪʝʨ 

ʐʥʘʡʜʝʨ ʚʳʨʘʟʠʣʩʷ ʠʨʦʥʠʯʥʦ: ʘʥʪʨʦʧʥʳʡ ʧʨʠʥʮʠʧ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ çʦʙʲʷʩʥʝʥʠʝè, ʥʦ ʤʦʞʥʦ ʠ ʢʘʢ 

çʢʘʧʠʪʫʣʷʮʠʶè. 

ʅ. ʊʫʨʦʢ ʠ ʇ. ʉʪʝʡʥʭʘʨʜʪ ʧʠʰʫʪ ʦʙ ʠʥʬʣʷʮʠʦʥʥʦʡ 

ʪʝʦʨʠʠ: çʀʥʬʣʷʮʠʷ ʙʳʣʘ ʣʠʜʠʨʫʶʱʠʤ ʩʮʝʥʘʨʠʝʤ ʨʘʥʥʝʡ 

ʚʩʝʣʝʥʥʦʡ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʜʝʩʷʪʠʣʝʪʠʡ ʠ ʩʪʘʣʘ ʧʨʠʚʳʯʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʆʜʥʘʢʦ ʜʦ 

ʩʠʭ ʧʦʨ ʪʝʦʨʠʷ ʥʝ ʨʝʰʠʣʘ ʤʥʦʛʠʭ ʧʨʦʙʣʝʤ. ...ɺʝʣʠʢʘʷ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʛʦʣʦʚʦʣʦʤʢʘ, ʥʘʯʘʣʴʥʘʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ï 

ʥʘʯʘʣʦ ʚʨʝʤʝʥʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʙʣʶʜʘʝʤʦʛʦ ʤʠʨʘ ï ʦʩʪʘʝʪʩʷ 

ʩʪʦʣʴ ʞʝ ʟʘʛʘʜʦʯʥʦʡ, ʢʘʢ ʠ ʚʩʝʛʜʘè. 

ɻʠʧʦʪʝʟʝ ʦʙ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʚʘʢʫʫʤʥʦʤ ʜʘʚʣʝʥʠʠ, ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʙʣʶʜʘʝʤʫʶ ʚʝʣʠʯʠʥʫ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ 

ʧʦʩʪʦʷʥʥʫʶ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ, 

ʫʞʝ ʙʦʣʴʰʝ 20-ʪʠ ʣʝʪ. ʅʦ ʥʝ ʧʦʷʚʠʣʦʩʴ ʥʠʢʘʢʠʭ ʧʨʦʨʳʚʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʙʳ ʦʙʦʩʥʦʚʘʣʠ ʵʪʦ ʘʥʪʠʜʘʚʣʝʥʠʝ ʚʘʢʫʫʤʘ. 

ʅʘʜʝʞʜʳ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʧʦʣʫʯʝʥʠʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʩʪʦʷʥʥʦʡ ʠʟ ʢʚʘʥʪʦʚʳʭ ʬʣʫʢʪʫʘʮʠʡ ʚʘʢʫʫʤʘ ʥʝ ʦʧʨʘʚʜʘʣʠʩʴ: 

ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʧʦʣʷ ʧʨʠʚʦʜʠʪ, ʠʣʠ ʢ ʥʫʣʝʚʦʤʫ ʟʥʘʯʝʥʠʶ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʠʣʠ ʢ ʟʥʘʯʝʥʠʶ, ʢʦʪʦʨʦʝ ʥʘ 120 

ʧʦʨʷʜʢʦʚ ʧʨʝʚʦʩʭʦʜʠʪ ʥʘʙʣʶʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ ʠʟʚʝʩʪʥʦ ʢʘʢ 

çʩʘʤʦʝ ʧʣʦʭʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ʚ ʠʩʪʦʨʠʠ ʬʠʟʠʢʠè. 



90 
 

ʊʨʫʜʥʦʡ ʷʚʣʷʝʪʩʷ ʠ çʧʨʦʙʣʝʤʘ ʩʦʚʧʘʜʝʥʠʷè (ʠʥʦʛʜʘ ʝʝ 

ʥʘʟʳʚʘʶʪ çʧʨʦʙʣʝʤʦʡ ʅʵʥʩʠ ʂʵʨʨʠʛʘʥè, ʧʦ ʠʤʝʥʠ ʣʠʪʝʨʘʪʫʨʥʦʡ 

ʛʝʨʦʠʥʠ, ʢʦʪʦʨʫʶ ʚʦʣʥʦʚʘʣʠ ʩʭʦʞʠʝ ʚʦʧʨʦʩʳ, ʭʦʪʷ ʠ ʥʝ ʚ 

ʦʙʣʘʩʪʠ ʢʦʩʤʦʣʦʛʠʠ). ʉʦʛʣʘʩʥʦ ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ, ʪʘʢʠʝ 

ʩʫʱʥʦʩʪʠ, ʢʘʢ ʪʝʤʥʘʷ ʵʥʝʨʛʠʷ ʠ ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ ʷʚʣʷʶʪʩʷ 

ʬʠʟʠʯʝʩʢʠ ʥʝ ʩʚʷʟʘʥʥʳʤʠ ʬʝʥʦʤʝʥʘʤʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʤʠ ʧʦʣʷʤʠ ʠ ʩʦʨʪʘʤʠ ʯʘʩʪʠʮ. ʀ ʪʦʛʜʘ 

ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ï ʧʦʯʝʤʫ ʦʥʠ ʧʦ ʧʦʨʷʜʢʫ ʚʝʣʠʯʠʥʳ ʩʦʚʧʘʜʘʶʪ?  

ʆʪʩʫʪʩʪʚʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʤʘʣʦ ʩʤʫʱʘʝʪ 

ʢʚʘʥʪʦʚʳʭ ʢʦʩʤʦʣʦʛʦʚ: ʦʥʠ ʯʘʩʪʦ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʠʭ ʤʦʜʝʣʠ 

ʧʨʝʢʨʘʩʥʦ ʩʦʛʣʘʩʫʪʁʩʷ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ. ʕʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʤʠʬ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʭʦʨʦʰʦ 

ʦʧʠʩʳʚʘʶʪʩʷ ʉʪʘʥʜʘʨʪʥʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʣʦʩʢʫʶ ɺʩʝʣʝʥʥʫʶ ʩ ʰʝʩʪʴʶ ʩʚʦʙʦʜʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ (ʥʘʧʨʠʤʝʨ, ʙʘʨʠʦʥʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ ʪʝʤʥʦʡ 

ʤʘʪʝʨʠʠ ʠ ʚʝʣʠʯʠʥʘ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ), ʢʦʪʦʨʳʝ 

ʧʦʜʙʠʨʘʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʤʦʜʝʣʴ ʩʦʚʧʘʜʘʣʘ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ. ʕʪʘ 

ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʷʭ ʌʨʠʜʤʘʥʘ, ʠ 

ʧʘʨʘʤʝʪʨʳ ʵʪʦʡ ʤʦʜʝʣʠ ʥʦʩʷʪ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ʉʪʘʥʜʘʨʪʥʫʶ ʤʦʜʝʣʴ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ LCDM (Lambda-Cold Dark 

Matter) ʤʦʜʝʣʴʶ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʣʦʪʥʦʩʪʴ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ 

ʠ ʚʝʣʠʯʠʥʫ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʥʦ ʥʝ ʜʝʣʘʝʪ ʥʠʢʘʢʠʭ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʧʨʠʨʦʜʝ ʵʪʠʭ ʬʝʥʦʤʝʥʦʚ. ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 

ʢʚʘʥʪʦʚʦʡ ʧʨʠʨʦʜʝ ɺʩʝʣʝʥʥʦʡ ʥʝ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ ʚ 

LCDM ʤʦʜʝʣʠ ï ʢ ʥʝʡ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʪʝʦʨʠʠ 

ʨʘʟʥʳʭ ʪʠʧʦʚ. 

ʀʥʬʣʷʮʠʦʥʠʩʪʳ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʥʘʙʣʶʜʘʝʤʳʡ ʩʧʝʢʪʨ 

ʬʣʫʢʪʫʘʮʠʡ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʩʤ. ʨʠʩ. 2 ʠ ʮʚʝʪʥʫʶ 

ʠʣʣʶʩʪʨʘʮʠʶ 7) ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʠʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʩʚʦʠʭ ʤʦʜʝʣʝʡ. ʅʦ, ʢʘʢ ʧʠʰʫʪ ʚ 2016 ʛʦʜʫ ʚ ʦʙʟʦʨʝ ʧʦ 

ʢʦʩʤʦʣʦʛʠʷʤ ʦʪʩʢʦʢʘ ʈ. ɹʨʘʥʜʝʥʙʝʨʛʝʨ ʠ ʇ. ʇʝʪʝʨ: çʋʩʧʝʰʥʳʝ 

ʧʨʝʜʩʢʘʟʘʥʠʷ, ʩʜʝʣʘʥʥʳʝ ʠʥʬʣʷʮʠʝʡ ʜʣʷ ʩʧʝʢʪʨʘ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʫʱʝʥʠʡ, ʥʝ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ 

ʠʥʬʣʷʮʠʠ. ʌʘʢʪʠʯʝʩʢʠ, ʟʘ ʜʝʩʷʪʠʣʝʪʠʝ ʜʦ ʨʘʟʚʠʪʠʷ 

ʠʥʬʣʷʮʠʦʥʥʦʡ ʢʦʩʤʦʣʦʛʠʠ ʉʶʥʷʝʚʳʤ ʠ ɿʝʣʴʜʦʚʠʯʝʤ [ñSmall-

scale fluctuations of relic radiationò, Astrophysics and Space Science, 

1970], ʘ ʪʘʢʞʝ ʇʠʙʣʟʦʤ ʠ ʖ [ñPrimeval adiabatic perturbation in an 

expanding universeò, ApJ, 1970] ʙʳʣʦ ʦʩʦʟʥʘʥʦ, ʯʪʦ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʤʘʩʰʪʘʙʥʦ-ʠʥʚʘʨʠʘʥʪʥʳʡ ʩʧʝʢʪʨ 
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ʘʜʠʘʙʘʪʠʯʝʩʢʠʭ ʚʦʟʤʫʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʨʝʤʝʥʘ 

ʨʘʚʝʥʩʪʚʘ ʤʘʪʝʨʠʠ ʠ ʠʟʣʫʯʝʥʠʷ ʚ ʩʫʧʝʨ-ʭʘʙʙʣʦʚʩʢʠʭ ʤʘʩʰʪʘʙʘʭ, 

ʧʨʠʚʝʜʝʪ ʢ ʤʘʩʰʪʘʙʥʦ-ʠʥʚʘʨʠʘʥʪʥʦʡ ʘʩʠʤʧʪʦʪʠʢʝ ʉʘʢʩʘ-ɺʦʣʴʬʘ 

ʥʘ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʠ ʢ ʘʢʫʩʪʠʯʝʩʢʠʤ ʢʦʣʝʙʘʥʠʷʤ ʥʘ ʰʢʘʣʝ 

ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʜʫʩʦʚ ʚ ʫʛʣʦʚʦʤ ʩʧʝʢʪʨʝ ʤʦʱʥʦʩʪʠ ʨʝʣʠʢʪʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ; ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʤʘʩʰʪʘʙʥʦ-ʠʥʚʘʨʠʘʥʪʥʦʤʫ ʩʧʝʢʪʨʫ 

ʤʦʱʥʦʩʪʠ ʧʝʨʚʠʯʥʳʭ ʬʣʫʢʪʫʘʮʠʡ ʧʣʦʪʥʦʩʪʠ ʠ ʥʘʣʦʞʝʥʥʳʤ 

ʙʘʨʠʦʥʥʳʤ ʘʢʫʩʪʠʯʝʩʢʠʤ ʢʦʣʝʙʘʥʠʷʤ ʤʘʣʦʡ ʘʤʧʣʠʪʫʜʳ: ʚʩʝ ʵʪʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʡʯʘʩ ʥʘʙʣʶʜʘʶʪʩʷè. 

ʄʘʢʩʠʤʘʣʴʥʦ ʫʧʨʦʱʝʥʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ɹʨʘʥʜʝʥʙʝʨʛʝʨʘ-

ʇʝʪʝʨʘ ʦʟʥʘʯʘʝʪ ʩʣʝʜʫʶʱʝʝ: ʚʩʝ ʧʠʢʠ ʠ ʧʨʦʚʘʣʳ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩ.2, ʩʚʷʟʘʥʳ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʦʡ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʪ.ʜ. ɻʠʧʦʪʝʟʳ ʢʚʘʥʪʦʚʦʡ ʠʥʬʣʷʮʠʠ 

ʚʣʠʷʶʪ ʪʦʣʴʢʦ ʥʘ ʩʘʤʳʝ ʢʨʫʧʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʨʝʣʠʢʪʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ (ʧʣʘʪʦ, ʦʪʤʝʯʝʥʥʦʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ ʥʘ ʚʝʨʭʥʝʤ 

ʛʨʘʬʠʢʝ ʨʠʩ.2). 

ʉʦʚʨʝʤʝʥʥʘʷ ʢʚʘʥʪʦʚʘʷ ʢʦʩʤʦʣʦʛʠʷ ï ʵʪʦ ʜʦʤ ʙʝʟ ʝʜʠʥʦʛʦ 

ʢʠʨʧʠʯʘ ʚ ʬʫʥʜʘʤʝʥʪʝ. ʕʪʦʪ ʜʦʤ ʧʘʨʠʪ ʚ ʚʦʟʜʫʭʝ ʣʠʰʴ ʦʜʥʦʡ 

ʩʠʣʦʡ ʫʙʝʞʜʝʥʥʦʩʪʠ. ʋʯʝʥʳʝ, ʧʦʣʫʯʠʚʰʠʝ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʚʳʨʦʩʣʠ ʚ ʘʪʤʦʩʬʝʨʝ ʚʝʨʳ 

(ʥʝ ʧʦʙʦʠʤʩʷ ʵʪʦʛʦ ʩʣʦʚʘ), ʯʪʦ ʠʥʬʣʘʪʦʥ, ɺʀʄʇʳ ʠ ʧʨʦʯʠʝ 

ʢʚʘʥʪʦʚʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʯʫʜʝʩʘ ï ʵʪʦ ʨʝʘʣʴʥʳʝ ʠ ʜʦʢʘʟʘʥʥʳʝ 

ʚʝʱʠ. ɺʝʜʴ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʨʘʙʦʪʘʶʪ ʪr ʩʷʯʠ ʫʯʝʥʳʭ, ʘ ʙ ʜʁʞʝʪʳ 

ʢʚʘʥʪʦʚʦ-ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʯʠʩʣʷʶʪʩʷ 

ʤʠʣʣʠʘʨʜʘʤʠ! ʄʦʛʫʪ ʣʠ ʚʩʝ ʦʥʠ ʦʰʠʙʘʪʴʩʷ? ɼʘ! ʇʨʠʤʝʨʦʚ 

ʤʘʩʩʦʚʦʡ ʦʰʠʙʦʯʥʦʡ ʫʚʣʝʯʝʥʥʦʩʪʠ ʚ ʠʩʪʦʨʠʠ ʥʘʫʢʠ ï ʤʘʩʩʘ 

(ʥʘʧʨʠʤʝʨ, ʪʝʦʨʠʷ ʵʬʠʨʘ). ʋ ʠʥʬʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʪʦʣʴʢʦ 

ʩʚʦʙʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʠʣʠ ʚʘʨʠʘʥʪʦʚ ʤʦʜʝʣʠ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʛʦʥʷʪʴ ʵʪʫ ʪʝʦʨʠʶ ʧʦʜ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʥʘʙʦʨ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  
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ʈʠʩ.2 ʉʨʘʚʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʥʘʙʣʶʜʘʝʤʦʛʦ (ʧʦ ʜʘʥʥʳʤ 

ʩʧʫʪʥʠʢʘ çʇʣʘʥʢè) ʩʧʝʢʪʨʦʚ ʤʦʱʥʦʩʪʠ ʬʣʫʢʪʫʘʮʠʡ 

ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʟʥʳʭ ʫʛʣʦʚʳʭ ʤʘʩʰʪʘʙʦʚ (ʠʟ ʩʪʘʪʴʠ 

Hergt et al., 2022). ʋʛʣʦʚʦʡ ʨʘʟʤʝʨ ʬʣʫʢʪʫʘʮʠʡ ʨʘʚʝʥ 360Á/ ʥʦʤʝʨ 

ʤʫʣʴʪʠʧʦʣʷ. ʉʘʤʘʷ ʣʝʚʘʷ ʪʦʯʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 180Á, ʘ ʩʘʤʳʡ 

ʚʳʩʦʢʠʡ ʧʠʢ ï ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʤ ʬʣʫʢʪʫʘʮʠʷʤ ʧʨʠʤʝʨʥʦ ʚ 1Á. 

ɺʩʝ ʧʠʢʠ ʠ ʧʨʦʚʘʣʳ ʤʝʞʜʫ ʥʠʤʠ ʦʙʲʷʩʥʷʶʪʩʷ ʚ ʨʘʤʢʘʭ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʢʚʘʥʪʦʚʦʡ 

ʠʥʬʣʷʮʠʦʥʥʦʝ ʪʝʦʨʠʠ ʚʣʠʷʶʪ ʪʦʣʴʢʦ ʥʘ ʧʣʦʩʢʫʶ ʣʝʚʫʶ ʯʘʩʪʴ 

ʚʝʨʭʥʝʛʦ ʛʨʘʬʠʢʘ, ʚʟʷʪʫʶ ʚ ʧʨʷʤʦʫʛʦʣʴʥʠʢ (ʩʤ. ʥʠʞʥʠʡ ʛʨʘʬʠʢ). 

ɺʘʨʠʘʥʪ ʟʘʤʢʥʫʪʦʡ ɺʩʝʣʝʥʥʦʡ ʦʪʤʝʯʝʥ ʜʦʙʘʚʣʝʥʠʝʤ ʚʝʣʠʯʠʥʳ 

ɱȟ. 

 

ʉʘʙʠʥʘ ʍʦʩʩʝʥʬʝʣʴʜʝʨ ʧʠʰʝʪ: çʊʝʦʨʝʪʠʢʠ ʚʚʦʜʷʪ ʦʜʥʦ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʧʦʣʝʡ ʠ ʧʦʪʝʥʮʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ 
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ʜʠʥʘʤʠʢʦʡ ɺʩʝʣʝʥʥʦʡé ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ 

ʜʘʥʥʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʙʦʨ ʤʝʞʜʫ ʤʦʜʝʣʷʤʠ. ʀ ʝʩʣʠ 

ʜʘʞʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ 

ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ ʤʦʜʝʣʝʡ, ʦ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʠʩʘʪʴ ʩʪʘʪʴʠ. ʇʦ 

ʤʦʠʤ ʦʮʝʥʢʘʤ, ʩʝʡʯʘʩ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʦ ʥʝʩʢʦʣʴʢʦ ʩʦʪ ʪʘʢʠʭ 

ʤʦʜʝʣʝʡ. ɼʣʷ ʢʘʞʜʦʛʦ ʚʳʙʦʨʘ ʠʥʬʣʷʮʠʦʥʥʳʭ ʧʦʣʝʡ ʠ 

ʧʦʪʝʥʮʠʘʣʦʚ ʤʦʞʥʦ ʚʳʯʠʩʣʷʪʴ ʥʘʙʣʶʜʘʝʤʳʝ ʚʝʣʠʯʠʥʳ ʠ ʟʘʪʝʤ 

ʜʚʠʛʘʪʴʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʧʦʣʷʤ ʠ ʧʦʪʝʥʮʠʘʣʘʤ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, 

ʯʪʦ ʣʶʙʘʷ ʠʟ ʵʪʠʭ ʤʦʜʝʣʝʡ ʦʧʠʩʳʚʘʝʪ ʨʝʘʣʴʥʦʩʪʴ, ʙʝʩʢʦʥʝʯʥʦ 

ʤʘʣʘ ð ʵʪʦ ʨʫʣʝʪʢʘ ʥʘ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʦʤ ʩʪʦʣʝ. ʅʦ ʩʦʛʣʘʩʥʦ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ ʢʘʯʝʩʪʚʘ, ʵʪʦ ʧʝʨʚʦʢʣʘʩʩʥʘʷ ʥʘʫʢʘ. 

ʊʘʢʦʡ ʞʝ ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʚʦʟʥʠʢ ʚ ʘʩʪʨʦʬʠʟʠʢʝ, ʛʜʝ 

ʪʝʦʨʝʪʠʢʠ ʧʨʠʜʫʤʳʚʘʶʪ ʧʦʣʷ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʩʪʦʷʥʥʦʡ é ʠ ʧʨʝʜʣʘʛʘʶʪ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ "ʥʝʚʠʜʠʤʳʝ 

ʩʦʨʪʘè" ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ð ʤʦʞʝʪ ʜʘ, ʘ ʤʦʞʝʪ ʥʝʪ ð ʩʦʩʪʘʚʣʷʶʪ 

ʪʝʤʥʫʶ ʤʘʪʝʨʠʶè. 

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʠʥʬʣʷʮʠʦʥʥʦʡ ʢʦʩʤʦʣʦʛʠʠ ʚ ʪʦʤ, ʯʪʦ 

ʧʦʜ ʥʝʡ ʥʝʪ ʙʘʟʠʩʥʦʡ ʪʝʦʨʠʠ. ʊʝʦʨʠʷ ʩʪʨʫʥ, ʢʦʪʦʨʫʶ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʩʘʤʫʶ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʜʣʷ ʩʦʟʜʘʥʠʷ çʪʝʦʨʠʠ 

ʚʩʝʛʦè, ʚʢʣʶʯʘʷ ʢʚʘʥʪʦʚʫʶ ʪʝʦʨʠʶ ʛʨʘʚʠʪʘʮʠʠ, ʚʚʦʜʠʪ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʘʟʤʝʨʥʦʩʪʝʡ (ʜʦʚʦʜʷ ʦʙʱʝʝ 

ʯʠʩʣʦ ʠʟʤʝʨʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʦ 10 ʠʣʠ 26). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦ-

ʥʦʚʦʤʫ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʤʥʦʛʠʝ ʥʘʙʣʶʜʘʝʤʳʝ ʨʝʘʣʠʠ, ʚʢʣʶʯʘʷ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ. ʉʪʨʫʥʥʘʷ ʪʝʦʨʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʤʥʦʛʠʤʠ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʠ ʢ ʢʦʩʤʦʣʦʛʠʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʝʦʨʠʷ ʩʪʨʫʥ, ʥʘʜ ʢʦʪʦʨʦʡ ʫʞʝ ʧʷʪʴʜʝʩʷʪ ʣʝʪ 

ʨʘʙʦʪʘʶʪ ʩʦʪʥʠ ʪʝʦʨʝʪʠʢʦʚ, ʝʱʝ ʜʘʣʝʢʘ ʦʪ ʦʙʲʷʩʥʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʧʦʩʪʨʦʝʥʠʷ ʢʚʘʥʪʦʚʦʡ 

ʛʨʘʚʠʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠʣʠ 

ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʕʡʥʰʪʝʡʥ ʧʦʩʪʨʦʠʣ ʆʊʆ ʟʘ 

ʧʷʪʴ ʣʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʦʜʠʥʦʯʢʫ. ʂʠʧ ʊʦʨʥ ʚ ʢʥʠʛʝ çɹʫʜʫʱʝʝ 

ʇʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠè (2002) ʜʝʣʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ʦ 

ʪʝʦʨʠʠ ʩʪʨʫʥ: çʂ 2020 ʛʦʜʫ ʬʠʟʠʢʠ ʙʫʜʫʪ ʧʦʥʠʤʘʪʴ ʟʘʢʦʥʳ 

ʢʚʘʥʪʦʚʦʡ ʛʨʘʚʠʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʘʡʜʝʥʳ ʢʘʢ ʚʘʨʠʘʥʪ 

ʪʝʦʨʠʠ ʩʪʨʫʥ. ʂ 2040 ʛʦʜʫ ʤʳ, ʠʩʧʦʣʴʟʫʷ ʵʪʠ ʟʘʢʦʥʳ, ʧʦʣʫʯʠʤ 

ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʚʝʪʳ ʥʘ ʤʥʦʛʠʝ ʛʣʫʙʦʢʠʝ ʠ ʠʥʪʨʠʛʫʶʱʠʝ 

ʚʦʧʨʦʩʳ, ʚʢʣʶʯʘʷ:  

- ʂʘʢʦʚʘ ʠʩʪʠʥʥʘʷ ʧʨʠʨʦʜʘ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, ʚ 

ʢʦʪʦʨʦʡ ʨʦʜʠʣʠʩʴ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʨʝʤʷ ʠ ʚʩʝʣʝʥʥʘʷ? 
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- ʏʪʦ ʙʳʣʦ ʜʦ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʠʣʠ ʟʜʝʩʴ ʜʘʞʝ ʥʝ 

ʙʳʣʦ ʪʘʢʦʡ ʚʝʱʠ ʢʘʢ çʜʦè?  

é 

- ʂʘʢʦʚʘ ʠʩʪʠʥʥʘʷ ʧʨʠʨʦʜʘ ʩʠʥʛʫʣʷʨʥʦʩʪʝʡ ʚʥʫʪʨʠ ʯʝʨʥʳʭ ʜʳʨ?è 

 

ʋʚʳ, ʢ 2022 ʛʦʜʫ, ʩʧʫʩʪʷ 20 ʣʝʪ ʧʦʩʣʝ ʧʨʝʜʩʢʘʟʘʥʠʡ 

ʊʦʨʥʘ, ʪʝʦʨʠʷ ʩʪʨʫʥ ʪʘʢʞʝ ʜʘʣʝʢʘ ʦʪ ʧʦʩʪʨʦʝʥʠʷ ʢʚʘʥʪʦʚʦʡ 

ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ, ʢʘʢ ʠ ʚ 2002 ʛʦʜʫ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʠ 

ʜʨʫʛʠʝ ʧʨʦʛʥʦʟʳ ʦ ʥʝʡ. ʈ. ʇʝʥʨʦʫʟ ʚʚʝʣ ʩʣʝʜʫʶʱʫʶ ʛʨʘʜʘʮʠʶ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʪʝʦʨʠʡ (çʅʦʚʳʡ ʫʤ ʢʦʨʦʣʷè, 

2003): 

- ʧʨʝʚʦʩʭʦʜʥʳʝ ʪʝʦʨʠʠ (ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʠʤʝʨ ʇʝʥʨʦʫʟʘ: ʪʝʦʨʠʷ 

ʛʨʘʚʠʪʘʮʠʠ ʕʡʥʰʪʝʡʥʘ); 

- ʧʦʣʝʟʥʳʝ ʪʝʦʨʠʠ (ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʠʤʝʨ ʇʝʥʨʦʫʟʘ: ʪʝʦʨʠʷ 

ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ); 

- ʧʨʦʙʥʳʝ (ʥʝʚʝʨʥʳʝ). 

ʇʨʠʤʝʨʦʚ ʥʝʚʝʨʥʳʭ ʪʝʦʨʠʡ ʇʝʥʨʦʫʟ ʥʝ ʧʨʠʚʝʣ, ʦʪʤʝʪʠʚ, 

ʯʪʦ ʥʝ ʭʦʯʝʪ ʪʝʨʷʪʴ ʜʨʫʟʝʡ. ʅʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʢ ʪʨʝʪʴʝʡ ʢʘʪʝʛʦʨʠʠ 

ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʪʝʦʨʠʠ ʠ ʤʦʜʝʣʠ, 

ʢʨʦʤʝ ʆʊʆ ʠ ʢʦʥʮʝʧʮʠʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. 

ɺ ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ ʠ ʪʝʦʨʠʠ ʩʪʨʫʥ ʩʣʦʞʠʣʘʩʴ 

ʥʝʦʙʳʯʥʘʷ ʩʠʪʫʘʮʠʷ. ʕʪʠ ʪʝʦʨʠʠ ʚʳʪʝʩʥʠʣʠ ʚʩʝʭ ʢʦʥʢʫʨʝʥʪʦʚ ʠ 

ʦʙʝʩʧʝʯʠʣʠ ʩʝʙʝ ʧʨʘʢʪʠʯʝʩʢʠ ʤʦʥʦʧʦʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʊʘʢ ʢʘʢ 

ʵʪʠ ʪʝʦʨʠʠ ʚʝʩʴʤʘ ʩʣʘʙʦ ʩʚʷʟʘʥʳ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ (ʢʘʢ ʪʝʦʨʠʷ 

ʩʪʨʫʥ) ʠʣʠ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʠʣʠ ʚʝʨʩʠʡ (ʢʘʢ ʪʝʦʨʠʷ 

ʠʥʬʣʷʮʠʠ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʜʦʛʥʘʪʴ ʪʝʦʨʠʶ ʧʦʜ ʣʶʙʳʝ 

ʥʘʙʣʶʜʝʥʠʷ (ʝʩʣʠ ʥʘʜʦ ï ʪʦ ʠ ʟʘʜʥʠʤ ʯʠʩʣʦʤ), ʪʦ ʪʨʫʜʥʦ 

ʥʘʜʝʷʪʴʩʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʪʝʦʨʠʠ ʨʫʭʥʫʪ ʧʦʜ ʥʘʧʦʨʦʤ ʥʦʚʳʭ 

ʬʘʢʪʦʚ. ʆʥʠ ʜʝʨʞʘʪʩʷ ʥʘ ʩʘʤʦʫʚʝʨʝʥʥʦʩʪʠ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʠ 

ʪʝʭ, ʢʪʦ ʨʘʙʦʪʘʝʪ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ.  

ɺ ʟʘʧʘʜʥʦʤ ʙʠʟʥʝʩʝ ʠ ʨʝʢʣʘʤʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʝʥʳ ʚ ʘʬʦʨʠʟʤʘʭ: "Fake it until  you 

make it" (çʇʨʠʪʚʦʨʷʡʩʷ, ʧʦʢʘ ʥʝ ʩʜʝʣʘʝʰʴè) ʠʣʠ "Act as if  you 

already have it" (çɼʝʡʩʪʚʫʡ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʦʥʦ ʫ ʪʝʙʷ ʫʞʝ ʝʩʪʴè). 

ʉʫʜʷ ʧʦ ʚʩʝʤʫ, ʵʪʠ ʧʨʠʥʮʠʧʳ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʣʠ ʠ ʚ ʥʝʢʦʪʦʨʳʝ 

ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. 

ʇʠʪʝʨ ɺʦʡʪ, ʤʘʪʝʤʘʪʠʢ ʠʟ ʂʦʣʫʤʙʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʅʴʶ-ʁʦʨʢ), ʙʝʩʢʦʤʧʨʦʤʠʩʩʥʦ ʢʨʠʪʠʢʫʝʪ ʪʝʦʨʠʶ ʩʪʨʫʥ, ʥʘʧʠʩʘʚ 

ʢʥʠʛʫ "Not even wrong" (çɼʘʞʝ ʥʝ ʥʝʧʨʘʚʠʣʴʥʦè). ʆʥ ʧʨʠʚʦʜʠʪ 
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ʤʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʟʥʘʶʪ ʩʠʪʫʘʮʠʶ ʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʝ çʠʟʥʫʪʨʠè. 

ʐʵʣʜʦʥ ɻʣʵʰʦʫ, ʥʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ 1979 ʛʦʜʘ, ʦʜʠʥ ʠʟ 

ʩʦʟʜʘʪʝʣʝʡ ʝʜʠʥʦʡ ʪʝʦʨʠʠ ʧʦʣʷ ʠ ʉʪʘʥʜʘʨʪʥʦʡ ʪʝʦʨʠʠ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʚ 1988 ʛʦʜʫ ʩʢʘʟʘʣ ʦ ʪʝʦʨʠʠ ʩʪʨʫʥ 

(ʮʠʪʠʨʫʝʪʩʷ ʧʦ ʢʥʠʛʝ ʇ. ɺʦʡʪʘ): çʅʦ ʬʠʟʠʢʠ-ʩʫʧʝʨʩʪʨʫʥʱʠʢʠ 

ʝʱʝ ʥʝ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʠʭ ʪʝʦʨʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʘʙʦʪʘʝʪ. ʆʥʠ ʥʝ 

ʤʦʛʫʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʯʪʦ ʉʪʘʥʜʘʨʪʥʘʷ ʪʝʦʨʠʷ ʷʚʣʷʝʪʩʷ 

ʣʦʛʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʦʨʠʠ ʩʪʨʫʥ. ʆʥʠ ʜʘʞʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʫʚʝʨʝʥʳ, ʯʪʦ ʠʭ ʬʦʨʤʘʣʠʟʤ ʚʢʣʶʯʘʝʪ ʦʧʠʩʘʥʠʝ ʪʘʢʠʭ ʚʝʱʝʡ, ʢʘʢ 

ʧʨʦʪʦʥʳ ʠ ʵʣʝʢʪʨʦʥʳ. ʀ ʦʥʠ ʝʱʝ ʥʝ ʩʜʝʣʘʣʠ ʥʠ ʦʜʥʦʛʦ 

ʢʨʦʰʝʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷè. ɼʘʣʝʝ ɻʣʵʰʦʫ 

ʟʘʜʘʝʪ çʥʝʫʜʦʙʥʳʝè ʚʦʧʨʦʩʳ: 

çɽʩʣʠ ʣʶʜʠ ʥʝ ʤʦʛʫʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʥʘʙʣʶʜʘʝʤʳʝ 

ʩʚʦʡʩʪʚʘ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʪʦ ʦʥʠ ʧʨʦʩʪʦ ʥʝ ʟʘʥʠʤʘʶʪʩʷ ʬʠʟʠʢʦʡ. 

ʉʣʝʜʫʝʪ ʣʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤ ʧʣʘʪʠʪʴ ʠʤ ʠ ʨʘʟʨʝʰʘʪʴ ʨʘʟʚʨʘʱʘʪʴ 

ʚʧʝʯʘʪʣʠʪʝʣʴʥʳʭ ʩʪʫʜʝʥʪʦʚ? ʉʤʦʛʫʪ ʣʠ ʤʦʣʦʜʳʝ ʜʦʢʪʦʨʘ 

ʬʠʣʦʩʦʬʠʠ, ʯʴʠ ʟʥʘʥʠʷ ʦʛʨʘʥʠʯʝʥʳ ʪʝʦʨʠʝʡ ʩʫʧʝʨʩʪʨʫʥ, ʥʘʡʪʠ 

ʨʘʙʦʪʫ, ʝʩʣʠ ʠ ʢʦʛʜʘ ʩʪʨʫʥʘ ʣʦʧʥʝʪ? ʄʦʞʝʪ ʩʪʨʫʥʥʳʝ ʠʜʝʠ 

ʙʦʣʴʰʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʬʘʢʫʣʴʪʝʪʦʚ ʤʘʪʝʤʘʪʠʢʠ ʠʣʠ ʜʘʞʝ ʜʣʷ 

ʙʦʛʦʩʣʦʚʩʢʠʭ ʰʢʦʣ, ʯʝʤ ʜʣʷ ʬʘʢʫʣʴʪʝʪʦʚ ʬʠʟʠʢʠ?è 

ɿʘ ʧʦʩʣʝʜʫʶʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʢʦʪʦʨʳʝ ʧʦʩʣʝʜʦʚʘʣʠ ʟʘ 

ʵʪʠʤʠ ʞʝʩʪʢʠʤʠ ʟʘʷʚʣʝʥʠʷʤʠ ɻʣʵʰʦʫ, ʪʝʦʨʠʷ ʩʪʨʫʥ ʪʘʢ ʥʝ 

ʩʤʦʛʣʘ ʧʦʣʫʯʠʪʴ ʥʠ ʦʜʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʠʣʠ ʚʳʚʝʩʪʠ ʠʟ ʩʚʦʠʭ ʫʨʘʚʥʝʥʠʡ ʉʪʘʥʜʘʨʪʥʫʶ ʪʝʦʨʠʶ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʢʘʢ ʧʨʝʜʝʣʴʥʳʡ ʩʣʫʯʘʡ. ʅʦ ʩʪʨʫʥʥʳʝ 

ʪʝʦʨʝʪʠʢʠ ʥʝ ʪʦʣʴʢʦ ʥʝ ʙʳʣʠ ʠʟʛʥʘʥʳ ʠʟ ʢʘʬʝʜʨ ʬʠʟʠʢʠ ʢ 

ʘʙʩʪʨʘʢʪʥʳʤ ʤʘʪʝʤʘʪʠʢʘʤ, ʘ, ʥʘʦʙʦʨʦʪ ï ʨʘʟʨʦʩʣʠʩʴ ʪʘʢ, ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʪʝʩʥʠʣʠ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʬʠʟʠʢʦʚ-ʪʝʦʨʝʪʠʢʦʚ ʠʟ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ. 

ʇʠʪʝʨ ɺʦʡʪ ʥʘʩʯʠʪʘʣ ʚ 2006 ʛʦʜʫ ʚ ʉʐɸ ʧʨʠʤʝʨʥʦ 

ʪʳʩʷʯʫ ʩʪʨʫʥʥʳʭ ʪʝʦʨʝʪʠʢʦʚ, ʢʦʪʦʨʳʝ ʟʘʭʚʘʪʠʣʠ ʚʩʝ ʢʦʤʘʥʜʥʳʝ 

ʚʳʩʦʪʳ ʚ ʚʝʜʫʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ï ʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦʣʠʪʠʢʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʣʞʥʦʩʪʝʡ ʠ ʛʨʘʥʪʦʚ. ɹʣʠʟʢʘʷ ʩʠʪʫʘʮʠʷ 

ʩʣʦʞʠʣʘʩʴ ʠ ʚ ʦʙʣʘʩʪʠ ʢʦʩʤʦʣʦʛʠʠ, ʛʜʝ ʪʦʥ ʩʪʘʣʠ ʟʘʜʘʚʘʪʴ 

ʢʚʘʥʪʦʚʳʝ ʠʥʬʣʷʮʠʦʥʠʩʪʳ, ʘʢʪʠʚʥʦ ʧʨʦʧʘʛʘʥʜʠʨʫʶʱʠʝ ʪʝʦʨʠʶ 

ʤʥʦʞʝʩʪʚʘ ɺʩʝʣʝʥʥʳʭ. ʄʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʬʝʥʦʤʝʥʘʤʠ ʥʘʫʯʥʦʛʦ 

çʨʘʩʮʚʝʪʘè, ʢʦʪʦʨʳʝ ʥʝ ʩʚʷʟʘʥʳ ʥʠ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ 

ʧʨʦʨʳʚʘʤʠ, ʥʠ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʫʩʧʝʭʘʤʠ, ʘ ʩ ʤʦʥʦʧʦʣʴʥʳʤ 
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ʧʦʣʦʞʝʥʠʝʤ ʩʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ ʪʝʦʨʠʠ ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʝʝ 

ʩʪʦʨʦʥʥʠʢʦʚ. 

ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ ʟʘʢʦʥʯʠʣ ʫʥʠʚʝʨʩʠʪʝʪ ʚ 1900 ʛʦʜʫ, ʚ 

ʚʦʟʨʘʩʪʝ 21 ʛʦʜʘ, ʥʦ ʥʝ ʩʤʦʛ ʥʘʡʪʠ ʨʘʙʦʪʫ ʚ ʥʘʫʢʝ ʠʟ-ʟʘ ʝʛʦ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʤʳʰʣʝʥʠʷ. ɼʚʘ ʛʦʜʘ, ʜʦ ʠʶʣʷ 

1902, ʕʡʥʰʪʝʡʥ ʙʳʣ ʙʝʟʨʘʙʦʪʥʳʤ ʠ ʙʫʢʚʘʣʴʥʦ ʛʦʣʦʜʘʣ. ɼʨʫʟʴʷ 

ʫʩʪʨʦʠʣʠ ʝʛʦ ʩʦʪʨʫʜʥʠʢʦʤ ɹʶʨʦ ʧʘʪʝʥʪʦʚ, ʛʜʝ ʦʥ ʠ ʧʨʦʨʘʙʦʪʘʣ 

ʙʦʣʝʝ ʩʝʤʠ ʣʝʪ ï ʜʦ ʦʢʪʷʙʨʷ 1909 ʛʦʜʘ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʦʥ ʥʘʧʠʩʘʣ 

ʙʦʣʝʝ 10 ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʚʢʣʶʯʘʷ ʢʣʶʯʝʚʳʝ ʨʘʙʦʪʳ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ 

ʬʦʪʦʵʬʬʝʢʪʘ (ʟʘ ʢʦʪʦʨʫʶ ʦʥ ʧʦʣʫʯʠʪ ʧʦʟʞʝ ʅʦʙʝʣʝʚʩʢʫʶ 

ʧʨʝʤʠʶ), ʘ ʪʘʢʞʝ ʜʠʩʩʝʨʪʘʮʠʶ, ʩʪʘʚ ʚ 1906 ʛʦʜʫ ʜʦʢʪʦʨʦʤ ʥʘʫʢ 

(PhD). ʊʦʣʴʢʦ ʚ ʢʦʥʮʝ 1909 ʛʦʜʘ ʕʡʥʰʪʝʡʥ, ʚ ʚʦʟʨʘʩʪʝ 30 ʣʝʪ, 

ʧʦʧʘʣ ʚ ʥʘʫʯʥʦ-ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʠ ʩʪʘʣ ʟʘʨʘʙʘʪʳʚʘʪʴ 

ʧʨʝʧʦʜʘʚʘʥʠʝʤ ʬʠʟʠʢʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʘ ʥʝ ʘʥʘʣʠʟʦʤ 

ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʪʝʥʪʦʚ. 

ʉ ʪʝʭ ʧʦʨ ʩʠʪʫʘʮʠʷ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʝ ʝʱʝ 

ʙʦʣʴʰʝ ʫʭʫʜʰʠʣʘʩʴ: ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʤʦʣʦʜʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʥʘʫʯʥʦʡ ʧʘʨʘʜʠʛʤʳ ʩʪʘʣʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʘ. ɺʠʜʥʳʡ ʫʯʝʥʳʡ ʃʠ ʉʤʦʣʠʥ ʧʨʝʜʫʧʨʝʞʜʘʝʪ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ: çʀʜʪʠ ʧʦ ʧʫʪʠ ʕʡʥʰʪʝʡʥʘ ð 

ʟʥʘʯʠʪ ʨʠʩʢʦʚʘʪʴ ʟʘʧʣʘʪʠʪʴ ʮʝʥʫ, ʢʦʪʦʨʫʶ ʦʥ ʟʘʧʣʘʪʠʣ: 

ʙʝʟʨʘʙʦʪʠʮʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʦʛʫʯʠʡ ʪʘʣʘʥʪ ʠ ʥʘʚʳʢʠ ʚ ʦʙʣʘʩʪʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠè. ɺ ʩʚʦʝʡ ʢʥʠʛʝ 2006 ʛʦʜʘ ʉʤʦʣʠʥ, 

ʢʦʪʦʨʳʡ ʪʦʞʝ ʟʥʘʝʪ ʩʠʪʫʘʮʠʶ çʠʟʥʫʪʨʠè, ʧʠʰʝʪ: çɼʣʷ ʤʝʥʷ 

ʧʦʨʘʟʠʪʝʣʴʥʦ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʫʯʝʥʳʭ, ʢʪʦ ʢʘʞʝʪʩʷ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʨʠʥʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʢʘʢ ʪʝʦʨʠʷ ʩʪʨʫʥ, ʪʘʢ ʠ 

ʛʠʧʦʪʝʟʘ ʭʘʦʪʠʯʝʩʢʦʡ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ ʷʚʣʷʶʪʩʷ ʣʦʞʥʳʤʠè. 

çʇʝʨʚʘʷ ʚʝʱʴ, ʢʦʪʦʨʫʶ ʟʘʤʝʯʘʝʪ ʩʪʦʨʦʥʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ ʧʦ 

ʧʦʚʦʜʫ ʩʦʦʙʱʝʩʪʚʘ ʪʝʦʨʠʠ ʩʪʨʫʥ, ʵʪʦ ʧʦʪʨʷʩʘʶʱʘʷ 

ʩʘʤʦʫʚʝʨʝʥʥʦʩʪʴ. ʂʘʢ ʩʚʠʜʝʪʝʣʴ ʧʝʨʚʦʡ ʩʫʧʝʨʩʪʨʫʥʥʦʡ 

ʨʝʚʦʣʶʮʠʠ ʚ 1984, ʷ ʚʩʧʦʤʠʥʘʶ ʦʱʫʱʝʥʠʝ ʪʨʠʫʤʬʘ, ʩ ʢʦʪʦʨʳʤ 

ʧʨʠʚʝʪʩʪʚʦʚʘʣʠ ʥʦʚʫʶ ʪʝʦʨʠʶ. ɼʵʥ ʌʨʠʜʵʥ, ʦʜʥʘ ʠʟ ʤʦʣʦʜʳʭ 

ʟʚʝʟʜ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʩʦʦʙʱʠʣ ʤʥʝ: çɺʩʝ ʩʦʚʝʨʰʠʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʜʚʝʥʘʜʮʘʪʠ ʠʣʠ ʚʦʩʝʤʥʘʜʮʘʪʠ ʤʝʩʷʮʝʚ. ɺʘʤ ʣʫʯʰʝ 

ʚʦʡʪʠ ʚ ʪʝʤʫ, ʧʦʢʘ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʦʩʪʘʥʫʪʩʷ ʭʦʪʴ ʢʘʢʠʝ-

ʪʦ ʟʘʜʘʯʠè. ʕʪʦ ʙʳʣʦ ʣʠʰʴ ʦʜʥʦ ʠʟ ʤʥʦʛʠʭ ʫʪʚʝʨʞʜʝʥʠʡ, ʯʪʦ ʚʩʝ 

ʤʝʩʪʘ ʩʢʦʨʦ ʙʫʜʫʪ ʟʘʥʷʪʳ. ʂʦʥʝʯʥʦ, ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ. ʅʦ 

ʯʝʨʝʟ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʚʟʣʝʪʳ ʠ ʧʘʜʝʥʠʷ ʤʥʦʛʠʝ ʩʪʨʫʥʥʳʝ 
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ʪʝʦʨʝʪʠʢʠ ʧʨʦʜʦʣʞʘʣʠ ʙʳʪʴ ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʫʚʝʨʝʥʥʳʤʠ, ʢʘʢ ʚ 

ʠʩʪʠʥʥʦʩʪʠ ʪʝʦʨʠʠ ʩʪʨʫʥ, ʪʘʢ ʠ ʚ ʠʭ ʧʨʝʚʦʩʭʦʜʩʪʚʝ ʥʘʜ ʪʝʤʠ, ʢʪʦ 

ʥʝ ʤʦʞʝʪ ʠʣʠ ʥʝ ʭʦʯʝʪ ʝʶ ʟʘʥʠʤʘʪʴʩʷ. ɼʣʷ ʤʥʦʛʠʭ ʩʪʨʫʥʥʳʭ 

ʪʝʦʨʝʪʠʢʦʚ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʦʣʦʜʳʭ, ʥʝ ʧʦʤʥʷʱʠʭ ʬʠʟʠʢʫ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʜʦ ʥʠʭ, ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʪʠʞʠʤʳʤ, ʯʪʦ ʪʘʣʘʥʪʣʠʚʳʝ 

ʬʠʟʠʢʠ, ʧʦʣʫʯʠʚ ʰʘʥʩ, ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʯʪʦ-ʥʠʙʫʜʴ ʜʨʫʛʦʝ ʚʤʝʩʪʦ 

ʪʦʛʦ, ʯʪʦʙʳ ʙʳʪʴ ʩʪʨʫʥʥʳʤ ʪʝʦʨʝʪʠʢʦʤ. ʕʪʘ ʧʦʟʠʮʠʷ, ʢʦʥʝʯʥʦ, 

ʚʳʟʳʚʘʝʪ ʦʪʚʨʘʱʝʥʠʝ ʬʠʟʠʢʦʚ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. ɺʦʪ ʤʳʩʣʠ ʠʟ 

ʙʣʦʛʘ ʬʠʟʠʢʘ ɼʞʦʵʥʥ ʍʴʶʠʪʪ, ʟʘʥʠʤʘʶʱʝʡʩʷ ʯʘʩʪʠʮʘʤʠ ʚ 

ʉʪʵʥʬʦʨʜʩʢʦʤ ʃʠʥʝʡʥʦʤ ʋʩʢʦʨʠʪʝʣʴʥʦʤ ʎʝʥʪʨʝ: çʗ ʥʘʭʦʞʫ 

ʚʳʩʦʢʦʤʝʨʠʝ ʥʝʢʦʪʦʨʳʭ ʩʪʨʫʥʥʳʭ ʪʝʦʨʝʪʠʢʦʚ ʧʦʨʘʟʠʪʝʣʴʥʳʤ, 

ʜʘʞʝ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʬʠʟʠʢʦʚ. ʅʝʢʦʪʦʨʳʝ ʠʩʢʨʝʥʥʝ ʫʚʝʨʝʥʳ, ʯʪʦ 

ʚʩʝ ʥʝ ʩʪʨʫʥʥʳʝ ʪʝʦʨʝʪʠʢʠ ʷʚʣʷʶʪʩʷ ʫʯʝʥʳʤʠ ʚʪʦʨʦʛʦ ʩʦʨʪʘ. ʕʪʦ 

ʧʦʚʩʶʜʫ ʚ ʠʭ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʭ ʧʠʩʴʤʘʭ ʜʨʫʛ ʜʨʫʛʫ, ʠ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʛʦʚʦʨʠʣʠ ʵʪʦ ʤʥʝ ʚ ʣʠʮʦè. 

ʉʤʦʣʠʥ ʦʪʢʨʦʚʝʥʥʦ ʦʪʤʝʯʘʝʪ: çɼʦʤʠʥʠʨʫʶʱʘʷ ʛʨʫʧʧʘ 

ʪʘʢʠʭ ʩʘʤʦʫʚʝʨʝʥʥʳʭ ʪʝʦʨʝʪʠʢʦʚ, ʥʝ ʩʪʝʩʥʷʷʩʴ, ʦʪʙʠʨʘʝʪ ʜʝʥʴʛʠ 

ʠ ʨʘʙʦʪʫ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʝʦʨʠʡ, ʧʦʣʴʟʫʷʩʴ 

ʩʚʦʝʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴʶè. ɼʞʦʵʥʥ ʧʠʰʝʪ ʦ ʥʨʘʚʘʭ ʚ ʩʨʝʜʝ 

ʩʪʨʫʥʥʳʭ ʪʝʦʨʝʪʠʢʦʚ: çʊʝʦʨʠʷ ʩʪʨʫʥ ʩʯʠʪʘʝʪʩʷ ʥʘʩʪʦʣʴʢʦ 

ʚʘʞʥʦʡ, ʯʪʦ ʝʝ ʩʣʝʜʫʝʪ ʨʘʟʚʠʚʘʪʴ ʟʘ ʩʯʝʪ ʚʩʝʭ ʜʨʫʛʠʭ ʪʝʦʨʠʡ. 

ɽʩʪʴ ʜʚʘ ʧʨʦʷʚʣʝʥʠʷ ʵʪʦʛʦ: ʪʝʦʨʝʪʠʢʠ ʩʪʨʫʥ ʥʘʥʠʤʘʶʪʩʷ ʥʘ 

ʜʦʣʞʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʥʘ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ, ʢʦʪʦʨʳʡ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʠʟʤʝʨʠʤ ʩʦ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʠ 

ʙʦʣʝʝ ʤʦʣʦʜʦʡ ʪʝʦʨʝʪʠʢ ʩʪʨʫʥ ʦʙʳʯʥʦ ʧʣʦʭʦ ʦʙʨʘʟʦʚʘʥ ʚ ʬʠʟʠʢʝ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʅʝʢʦʪʦʨʳʤ ʙʫʢʚʘʣʴʥʦ ʩʣʦʞʥʦ ʥʘʟʚʘʪʴ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʧʨʠʨʦʜʝè. 

ʉʤʦʣʠʥ ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʫ  ʁ ʠʩʪʦʨʠ:ʁ çɺʳʩʦʢʦʤʝʨʠʝ, 

ʢʦʪʦʨʦʝ ʦʧʠʩʘʣʘ ʜʦʢʪʦʨ ʍʴʶʠʪʪ, ʩʪʘʣʦ ʩʚʦʡʩʪʚʦʤ ʩʦʦʙʱʝʩʪʚʘ 

ʩʪʨʫʥʥʳʭ ʪʝʦʨʝʪʠʢʦʚ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ. ʉʫʙʨʘʭʤʘʥʴʷʥ 

ʏʘʥʜʨʘʩʝʢʘʨ, ʚʦʟʤʦʞʥʦ, ʚʝʣʠʯʘʡʰʠʡ ʘʩʪʨʦʬʠʟʠʢ ʜʚʘʜʮʘʪʦʛʦ 

ʩʪʦʣʝʪʠʷ, ʣʶʙʠʣ ʨʘʩʩʢʘʟʳʚʘʪʴ ʠʩʪʦʨʠʶ ʚʠʟʠʪʘ ʚ ʩʝʨʝʜʠʥʝ 1980-ʭ 

ʚ ʇʨʠʥʩʪʦʥ, ʛʜʝ ʦʥ ʯʝʩʪʚʦʚʘʣʩʷ ʟʘ ʥʝʜʘʚʥʝʝ ʥʘʛʨʘʞʜʝʥʠʝ 

ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʝʡ. ɿʘ ʟʘʚʪʨʘʢʦʤ ʦʥ ʦʢʘʟʘʣʩʷ ʨʷʜʦʤ ʩ ʚʘʞʥʳʤ 

ʤʦʣʦʜʳʤ ʯʝʣʦʚʝʢʦʤ. ʇʦʩʢʦʣʴʢʫ ʬʠʟʠʢʠ ʯʘʩʪʦ ʠʜʫʪ ʥʘ 

ʥʝʬʦʨʤʘʣʴʥʦʝ ʦʙʱʝʥʠʝ, ʦʥ ʩʧʨʦʩʠʣ ʩʚʦʝʛʦ ʥʘʧʘʨʥʠʢʘ ʧʦ 

ʟʘʚʪʨʘʢʫ: çʅʘʜ ʯʝʤ ʚʳ ʨʘʙʦʪʘʝʪʝ ʚ ʵʪʠ ʜʥʠ?è ʆʪʚʝʪ ʙʳʣ: çʗ 

ʨʘʙʦʪʘʶ ʥʘʜ ʪʝʦʨʠʝʡ ʩʪʨʫʥ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʘʞʥʳʤ 

ʜʦʩʪʠʞʝʥʠʝʤ ʚ ʬʠʟʠʢʝ ʜʚʘʜʮʘʪʦʛʦ ʩʪʦʣʝʪʠʷè. ʄʦʣʦʜʦʡ ʯʝʣʦʚʝʢ 
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ʧʨʦʜʦʣʞʠʣ ʩʦʚʝʪʦʚʘʪʴ ʏʘʥʜʨʝ ʧʨʝʢʨʘʪʠʪʴ ʪʦ, ʯʪʦ ʦʥ ʜʝʣʘʣ, ʠ 

ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʪʝʦʨʠʶ ʩʪʨʫʥ, ʠʣʠ ʦʥ ʨʠʩʢʫʝʪ ʩʪʘʪʴ ʩʪʦʣʴ ʞʝ 

ʥʝʥʫʞʥʳʤ, ʢʘʢ ʪʝ, ʢʪʦ ʚ 1920-ʝ ʥʝʤʝʜʣʝʥʥʦ ʥʝ ʧʨʠʥʷʣ ʢʚʘʥʪʦʚʫʶ 

ʪʝʦʨʠʶ. "ʄʦʣʦʜʦʡ ʯʝʣʦʚʝʢ, ï ʦʪʚʝʪʠʣ ʏʘʥʜʨʘ, ï ʗ ʟʥʘʣ ɺʝʨʥʝʨʘ 

ɻʝʡʟʝʥʙʝʨʛʘ. ʗ ʛʘʨʘʥʪʠʨʫʶ ʚʘʤ, ʯʪʦ ɻʝʡʟʝʥʙʝʨʛ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣ 

ʩʪʦʣʴ ʛʨʫʙ, ʯʪʦʙʳ ʩʢʘʟʘʪʴ ʢʦʤʫ-ʥʠʙʫʜʴ, ʯʪʦʙʳ ʪʦʪ ʦʩʪʘʚʠʣ ʪʦ, ʯʪʦ 

ʜʝʣʘʝʪ, ʠ ʟʘʥʷʣʩʷ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʝʡ. ʀ ʦʥ ʦʧʨʝʜʝʣʝʥʥʦ ʥʠʢʦʛʜʘ 

ʥʝ ʙʳʣ ʩʪʦʣʴ ʥʝʫʯʪʠʚ, ʯʪʦʙʳ ʩʢʘʟʘʪʴ ʢʦʤʫ-ʥʠʙʫʜʴ, ʢʪʦ ʧʦʣʫʯʠʣ 

ʩʚʦʝʛʦ ʜʦʢʪʦʨʘ ʬʠʣʦʩʦʬʠʠ ʧʷʪʴʜʝʩʷʪ ʣʝʪ ʥʘʟʘʜ, ʯʪʦ ʦʥ ʙʣʠʟʦʢ ʢ 

ʪʦʤʫ, ʯʪʦʙʳ ʩʪʘʪʴ ʥʝʥʫʞʥʳʤè. ʃʶʙʦʡ, ʢʪʦ ʠʤʝʝʪ ʜʝʣʦ ʩʦ 

ʩʪʨʫʥʥʳʤʠ ʪʝʦʨʝʪʠʢʘʤʠ, ʨʝʛʫʣʷʨʥʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʵʪʠʤ ʚʠʜʦʤ 

ʢʨʘʡʥʝʡ ʩʘʤʦʥʘʜʝʷʥʥʦʩʪʠ. ʅʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, ʢʘʢʘʷ ʧʨʦʙʣʝʤʘ 

ʦʙʩʫʞʜʘʝʪʩʷ, ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ ʥʠʢʦʛʜʘ ʥʝ 

ʚʦʟʥʠʢʘʝʪ (ʢʨʦʤʝ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʦʥ ʚʚʦʜʠʪʩʷ ʩʪʦʨʦʥʥʠʤ 

ʥʘʙʣʶʜʘʪʝʣʝʤ), ʵʪʦ ʯʪʦ ʪʝʦʨʠʷ ʤʦʞʝʪ ʧʨʦʩʪʦ ʙʳʪʴ 

ʥʝʧʨʘʚʠʣʴʥʦʡè. 

ʇʠʪʝʨ ɺʦʡʪ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çɼʘʞʝ ʥʝ ʥʝʧʨʘʚʠʣʴʥʦè 

ʧʨʠʚʦʜʠʪ ʥʝʚʝʨʦʷʪʥʫʶ (ʠʣʠ ʥʘʦʙʦʨʦʪ ï ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʫʶ?) 

ʠʩʪʦʨʠʶ ʦ ʜʚʫʭ ʙʨʘʪʴʷʭ-ʙʣʠʟʥʝʮʘʭ ʠʟ ʌʨʘʥʮʠʠ, ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʠʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʘ ʧʦʪʦʤ ʩʪʘʣʠ 

ʰʦʫʤʝʥʘʤʠ ʠ ʪʝʣʝʚʝʜʫʱʠʤʠ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ ʧʝʨʝʜʘʯ. ɺ 

ʚʦʟʨʘʩʪʝ ʦʢʦʣʦ ʧʷʪʠʜʝʩʷʪʠ ʣʝʪ ʦʥʠ ʨʝʰʠʣʠ ʦʙʟʘʚʝʩʪʠʩʴ 

ʥʘʫʯʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʠ ʦʧʫʙʣʠʢʦʚʘʣʠ ʚ ʚʝʜʫʱʠʭ ʞʫʨʥʘʣʘʭ 

ʥʝʩʢʦʣʴʢʦ ʩʪʘʪʝʡ ʧʦ ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ 

ʩʪʨʫʥ, ʧʦʩʣʝ ʯʝʛʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʧʦʣʫʯʠʣ ʜʦʢʪʦʨʩʢʫʶ ʩʪʝʧʝʥʴ. 

ʊʝʤʳ ʠʭ ʜʠʩʩʝʨʪʘʮʠʡ ʙʳʣʠ ʚʝʩʴʤʘ çʚʳʩʦʢʦʥʘʫʯʥʳè: çʂʚʘʥʪʦʚʳʝ 

ʬʣʫʢʪʫʘʮʠʠ ʤʝʪʨʠʯʝʩʢʦʡ ʩʠʛʥʘʪʫʨʳ ʧʦ ʰʢʘʣʝ ʇʣʘʥʢʘè ʠ 

çʊʦʧʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʚ ʥʫʣʝʚʦʤ 

ʤʘʩʰʪʘʙʝè. 

ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʨʘʟʨʘʟʠʣʩʷ ʩʢʘʥʜʘʣ: ʥʝʩʢʦʣʴʢʦ 

ʬʠʟʠʢʦʚ ʚʳʩʪʫʧʠʣʠ ʩ ʟʘʷʚʣʝʥʠʷʤʠ, ʯʪʦ ʵʪʠ ʩʪʘʪʴʠ ʠ ʜʠʩʩʝʨʪʘʮʠʠ 

ï ʤʠʩʪʠʬʠʢʘʮʠʷ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʝʩʩʤʳʩʣʝʥʥʳʡ ʥʘʙʦʨ 

ʫʪʚʝʨʞʜʝʥʠʡ. ʅʦ ʣʠʰʴ ʩʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʮʝʥʪʨ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʌʨʘʥʮʠʠ ʧʨʠʟʥʘʣ, ʯʪʦ ʨʘʙʦʪʳ 

ʙʨʘʪʴʝʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʫʯʥʦʡ ʮʝʥʥʦʩʪʠ (ʯʪʦ, ʚʧʨʦʯʝʤ, ʥʝ 

ʧʦʤʝʰʘʣʦ ʙʨʘʪʴʷʤ ʧʨʦʜʦʣʞʘʪʴ ʧʠʩʘʪʴ ʧʦʧʫʣʷʨʥʳʝ ʢʥʠʛʠ ʦ 

ʢʦʩʤʦʣʦʛʠʠ). ɺʧʝʯʘʪʣʷʶʪ ʟʘʪʨʫʜʥʝʥʠʷ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʦʣʢʥʫʣʠʩʴ 

ʬʠʟʠʢʠ, ʚ ʧʦʧʳʪʢʝ ʜʦʢʘʟʘʪʴ ʤʠʩʪʠʬʠʢʘʮʠʶ ʵʪʠʭ ʘʬʝʨʠʩʪʦʚ. ɺʦʪ 

ʯʪʦ ʧʠʰʝʪ ʦʯʝʚʠʜʝʮ ʠʟ ɻʘʨʚʘʨʜʘ (ʮʠʪʠʨʫʝʪʩʷ ʧʦ ʢʥʠʛʝ ɺʦʡʪʘ), 
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ʛʜʝ ʧʦʩʣʝ ʰʫʤʘ ʚ ʀʥʪʝʨʥʝʪʝ ʩʪʘʣʠ ʦʙʩʫʞʜʘʪʴ ʨʘʙʦʪʳ ʠ 

ʜʠʩʩʝʨʪʘʮʠʠ ʙʣʠʟʥʝʮʦʚ ʠʟ ʌʨʘʥʮʠʠ: çʅʠʢʪʦ ʠʟ ʛʨʫʧʧʳ ʬʠʟʠʢʦʚ-

ʩʪʨʫʥʱʠʢʦʚ ʚ ɻʘʨʚʘʨʜʝ ʥʝ ʤʦʞʝʪ ʩʢʘʟʘʪʴ, ʥʘʩʪʦʷʱʠʝ ʵʪʠ ʩʪʘʪʴʠ 

ʠʣʠ ʧʦʜʜʝʣʴʥʳʝ. ʉʝʛʦʜʥʷ ʫʪʨʦʤ ʩʢʘʟʘʣʠ, ʯʪʦ ʵʪʦ ʤʦʰʝʥʥʠʯʝʩʪʚʦ 

- ʠ ʚʩʝ ʩʤʝʷʣʠʩʴ ʥʘʜ ʪʝʤ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʦʯʝʚʠʜʥʦ. ʇʦʩʣʝ ʦʙʝʜʘ 

ʩʢʘʟʘʣʠ, ʯʪʦ ʦʥʠ ʥʘʩʪʦʷʱʠʝ ʧʨʦʬʝʩʩʦʨʘ ʠ ʯʪʦ ʵʪʦ ʥʝ 

ʤʦʰʝʥʥʠʯʝʩʪʚʦ, ʠ ʚʩʝ ʟʘʛʦʚʦʨʠʣʠ: ʥʫ, ʤʦʞʝʪ ʙʳʪʴ, ʵʪʦ ʥʘʩʪʦʷʱʘʷ 

ʥʘʫʢʘè.  

ʉʫʪʴ ʵʪʠʭ ʟʘʪʨʫʜʥʝʥʠʡ ʧʦʥʷʪʥʘ ï ʧʦʪʦʤʫ ʯʪʦ ʦʩʪʘʣʴʥʳʝ 

ʨʘʙʦʪʳ ʧʦ ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ, ʚ ʢʦʪʦʨʳʭ ʤʘʩʩʘ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʬʘʥʪʘʩʪʠʢʠ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʬʠʟʠʢʠ ʠ ʥʘʙʣʶʜʝʥʠʡ, 

ʪʨʫʜʥʦʦʪʣʠʯʠʤʳ ʦʪ çʪʨʫʜʦʚè ʬʨʘʥʮʫʟʩʢʠʭ ʙʣʠʟʥʝʮʦʚ. 

ʅʝʩʦʤʥʝʥʥʦ, ʣʝʛʢʦ ʥʘʡʪʠ ʤʥʦʞʝʩʪʚʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʫʪʚʝʨʞʜʝʥʠʡ ʚʠʜʥʳʭ ʘʚʪʦʨʠʪʝʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʲʷʚʣʷʶʪ ʪʝʦʨʠʶ 

ʩʪʨʫʥ ʠ ʠʥʬʣʷʮʠʦʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ɺʩʝʣʝʥʥʳʭ ʚʳʩʦʯʘʡʰʠʤʠ 

ʜʦʩʪʠʞʝʥʠʷʤʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʫʤʘ. ʅʦ ʦʙʩʫʞʜʝʥʠʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʪʝʦʨʠʠ ʩʪʨʫʥ, ʢʚʘʥʪʦʚʦʡ ʛʨʘʚʠʪʘʮʠʠ ʠʣʠ 

ʢʦʥʮʝʧʮʠʠ çʤʫʣʴʪʠʚʝʨʩʘè ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʜʘʥʥʦʡ ʢʥʠʛʠ. 

ɿʘʠʥʪʝʨʝʩʦʚʘʚʰʠʝʩʷ ʯʠʪʘʪʝʣʠ ʤʦʛʫʪ ʦʙʨʘʪʠʪʩʷ ʢ ʢʥʠʛʘʤ ʃʠ 

ʉʤʦʣʠʥʘ, ʇʠʪʝʨʘ ɺʦʡʪʘ, ʉʘʙʠʥʳ ʍʦʩʩʝʥʬʝʣʴʜʝʨ ʠ ʢ ʤʘʪʝʨʠʘʣʘʤ 

ʟʥʘʤʝʥʠʪʦʡ ʜʠʩʢʫʩʩʠʠ 2017 ʛʦʜʘ, ʚʳʟʚʘʥʥʦʡ ʩʪʘʪʴʝʡ ʀʜʞʘʩ, 

ʉʪʝʡʥʭʘʨʜʪʘ ʠ ʃʦʝʙʘ ʚ çʉʘʡʝʥʪʠʬʠʢ ɸʤʝʨʠʢʘʥè. ʉʦ ʩʚʦʝʡ 

ʩʪʦʨʦʥʳ, ʦʪʤʝʪʠʤ ʣʠʰʴ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʙʘʟʠʩʥʳʤ ʧʨʠʥʮʠʧʘʤ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʝʦʨʝʪʠʢʠ, ʯʴʠ ʤʦʜʝʣʠ ʝʱʝ ʥʝ 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʥʘ ʧʨʘʢʪʠʢʝ, ʜʦʣʞʥʳ ʚʝʩʪʠ ʩʝʙʷ ʩʢʨʦʤʥʦ ʠ 

ʦʩʪʦʨʦʞʥʦ, ʢʘʢ ʙʳ ʦʥʠ ʥʝ ʙʳʣʠ ʜʦʚʦʣʴʥʳ ʜʨʫʛ ʜʨʫʛʦʤ ʠ ʢʘʢʠʝ ʙʳ 

ʙʣʝʩʪʷʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚʧʝʨʝʜʠ ʥʠʭ, ʩ ʠʭ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʝ 

ʩʠʷʣʠ. ʉʠʷʥʠʝ ʯʠʩʪʦʛʦ ʨʘʟʫʤʘ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʧʦʜʢʨʝʧʣʷʪʴʩʷ 

ʧʨʠʟʝʤʣʝʥʥʳʤʠ ʠ ʧʨʦʯʥʳʤʠ ʬʘʢʪʘʤʠ. ʅʘʨʫʰʝʥʠʝ ʵʪʦʛʦ 

ʙʘʟʠʩʥʦʛʦ ʧʨʘʚʠʣʘ ʥʘʫʢʠ ʛʨʦʟʠʪ ʨʘʩʪʨʘʯʝʥʥʳʤʠ ʟʨʷ ʩʠʣʘʤʠ ʠ 

ʣʠʯʥʳʤʠ ʢʘʪʘʩʪʨʦʬʘʤʠ. 

ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʪʨʝʟʚʦ ʦʪʥʝʩʪʠʩʴ ʢ 

ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʢʚʘʥʪʦʚʦʡ ʢʦʩʤʦʣʦʛʠʠ. ʅʘʩʪʫʧʠʣʦ ʚʨʝʤʷ ʥʦʚʦʡ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ, ʢʦʪʦʨʘʷ ʥʘ ʥʘʰʠʭ ʛʣʘʟʘʭ ʩʦʟʜʘʝʪ 

ʫʙʝʜʠʪʝʣʴʥʫʶ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʜʦʢʘʟʘʥʥʳʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʪʝʦʨʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʡ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ɹʦʣʝʝ ʪʦʛʦ, ʜʠʥʘʤʠʢʘ ʩʦʚʨʝʤʝʥʥʦʡ 

ɺʩʝʣʝʥʥʦʡ ʫʧʨʘʚʣʷʝʪʩʷ ʩʣʘʙʳʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʧʦʣʷʤʠ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʵʡʥʰʪʝʡʥʦʚʩʢʠʝ ʪʝʥʟʦʨʥʳʝ ʫʨʘʚʥʝʥʠʷ ʧʝʨʝʭʦʜʷʪ ʚ 
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ʩʢʘʣʷʨʥʳʝ ʫʨʘʚʥʝʥʠʷ ʅʴʶʪʦʥʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʥʦʚʥʘʷ 

ʧʨʫʞʠʥʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ 

ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ, ʥʦ ʠ ʥʘ ʷʟʳʢʝ 

ʥʴʶʪʦʥʦʚʩʢʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʇʨʠʟʥʘʢʠ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʥʦʚʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʯʝʚʠʜʥʳ: 

- ʦʥʘ ʙʫʜʝʪ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʜʦʢʘʟʘʥʥʳʭ ʪʝʦʨʠʷʭ, ʠ ʥʝ 

ʙʫʜʝʪ ʚʚʦʜʠʪʴ ʥʠ ʦʜʥʦʛʦ ʥʦʚʦʛʦ ʧʦʣʷ, ʠʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʢʦʥʩʪʘʥʪʳ, ʠʣʠ ʢʚʘʥʪʦʚʦʡ ʩʫʙʩʪʘʥʮʠʠ, ʠʣʠ ʩʦʨʪʘ ʯʘʩʪʠʮ, ʠʣʠ 

ʥʦʚʦʛʦ ʠʟʤʝʨʝʥʠʷ; 

- ʦʥʘ ʜʦʣʞʥʘ ʦʙʲʷʩʥʠʪʴ ʚʩʝ ʦʩʥʦʚʥʳʝ ʬʘʢʪʳ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʢʦʩʤʦʣʦʛʠʠ; 

- ʦʥʘ ʩʜʝʣʘʝʪ ʢʦʥʢʨʝʪʥʳʝ ʧʨʝʜʩʢʘʟʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʙʫʜʝʪ ʧʨʦʚʝʨʠʪʴ ʥʘʙʣʶʜʝʥʠʷʤʠ. 

ʇʨʦʩʪʦ ʚʝʜʴ, ʧʨʘʚʜʘ? 
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ʏʘʩʪʴ III . ʅʦʚʘʷ ʤʦʜʝʣʴ ʧʫʣʴʩʠʨʫʶʱʝʡ ɺʩʝʣʝʥʥʦʡ 

ʂʘʢʦʡ-ʪʦ ʧʨʠʥʮʠʧ, ʝʜʠʥʩʪʚʝʥʥʦ 

ʚʝʨʥʳʡ ʠ ʝʜʠʥʩʪʚʝʥʥʦ ʧʨʦʩʪʦʡ, 

ʢʦʛʜʘ ʦʥ ʥʘʤ ʩʪʘʥʝʪ ʠʟʚʝʩʪʝʥ, 

ʙʫʜʝʪ ʪʘʢʞʝ ʩʪʦʣʴ ʦʯʝʚʠʜʥʳʤ, 

ʯʪʦ ʥʝ ʦʩʪʘʥʝʪʩʷ ʩʦʤʥʝʥʠʡ: 

ɺʩʝʣʝʥʥʘʷ ʫʩʪʨʦʝʥʘ ʪʘʢʠʤ-ʪʦ ʠ 

ʪʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʪʘʢ ʫʩʪʨʦʝʥʘ, ʘ ʠʥʘʯʝ ʠ ʙʳʪʴ ʥʝ 

ʤʦʞʝʪ. ʅʦ ʢʘʢ ʦʪʢʨʳʪʴ ʵʪʦʪ 

ʧʨʠʥʮʠʧ? 

ʏ. ʄʠʟʥʝʨ, ʂ. ʊʦʨʥ ʠ ɼʞ. ʋʠʣʝʨ, 

çɻʨʘʚʠʪʘʮʠʷè (1977) 

 

ɻʣʘʚʘ 9. ɺʳʭʦʜ ʠʟ ʢʨʠʟʠʩʘ ʠʣʠ ʩʚʝʪ ʚ ʢʦʥʮʝ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʥʥʝʣʷ 

ʅʝʩʦʤʥʝʥʥʦ, ʜʚʝʨʴ ʦʜʥʘʞʜʳ 

ʨʘʩʧʘʭʥʝʪʩʷ, ʠ ʧʝʨʝʜ ʥʘʤʠ 

ʦʪʢʨʦʝʪʩʷ ʩʚʝʨʢʘʶʱʠʡ ʤʝʭʘʥʠʟʤ 

ʜʚʠʞʝʥʠʷ ʤʠʨʘ ʚʦ ʚʩʝʤ 

ʚʝʣʠʢʦʣʝʧʠʠ ʠ ʧʨʦʩʪʦʪʝ. 

ʏ. ʄʠʟʥʝʨ, ʂ. ʊʦʨʥ ʠ ɼʞ. ʋʠʣʝʨ, 

çɻʨʘʚʠʪʘʮʠʷè (1977) 

 

ɽʩʣʠ ʧʨʦʙʣʝʤʳ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠ ʧʨʠʨʦʜʳ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ ʥʝ ʨʝʰʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʥʝʚʟʠʨʘʷ ʥʘ 

ʚʩʝ ʫʩʠʣʠʷ ʪʘʣʘʥʪʣʠʚʝʡʰʠʭ ʬʠʟʠʢʦʚ, ʪʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʧʦʩʣʝʜʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʤʥʳ. ʕʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ 

ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʦ ʧʨʦʧʫʱʝʥʦ ʯʪʦ-ʪʦ ʚʘʞʥʦʝ ʚ ʧʦʜʭʦʜʝ ʢ ʨʝʰʝʥʠʶ 

ʵʪʠʭ ʧʨʦʙʣʝʤ. ʆʪʩʫʪʩʪʚʠʝ ʵʪʦʛʦ ʢʣʶʯʝʚʦʛʦ ʧʫʥʢʪʘ ʠ ʜʝʣʘʝʪ 

ʙʝʟʫʩʧʝʰʥʳʤʠ ʚʩʝ ʧʦʧʳʪʢʠ ʨʝʰʝʥʠʷ, ʚʦʟʤʦʞʥʦ, ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʩʪʦʛʦ.  

ʅʦ ʛʜʝ ʪʦʪ ʧʦʚʦʨʦʪʥʳʡ ʧʫʥʢʪ, ʧʨʦʧʫʩʪʠʚ ʢʦʪʦʨʳʡ, ʤʳ 

ʧʦʪʝʨʷʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ 

ʕʡʥʰʪʝʡʥʘ? ɹʳʣ ʣʠ ʟʜʝʩʴ ʦʜʠʥ ʧʨʦʧʫʱʝʥʥʳʡ ʢʣʶʯ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ? ɹʳʣ ʣʠ ʦʥ ʥʘʡʜʝʥ ʠ ʧʦʪʝʨʷʥ, ʠʣʠ ʝʱʝ ʥʠʢʪʦ ʥʝ 

ʜʦʪʨʘʛʠʚʘʣʩʷ ʜʦ ʪʦʛʦ ʟʚʝʥʘ, ʧʦʪʷʥʫʚ ʟʘ ʢʦʪʦʨʦʝ, ʤʦʞʥʦ ʚʳʪʘʱʠʪʴ 

ʚʩʶ ʮʝʧʴ? ɽʩʣʠ ʵʪʘ ʠʜʝʷ ʙʳʣʘ ʨʘʥʝʝ ʚʳʩʢʘʟʘʥʘ ʠ ʥʝ ʦʮʝʥʝʥʘ ʧʦ 
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ʜʦʩʪʦʠʥʩʪʚʫ, ʪʦ ʠʩʪʦʨʠʷ ʬʠʟʠʢʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʭʦʨʦʰʫʶ ʫʩʣʫʛʫ 

ʩʘʤʦʡ ʬʠʟʠʢʝ.  

ʇʦʧʨʦʙʫʝʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʱʫʶ ʪʝʦʨʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʥʷʪʴ: ʯʪʦ ʚʳʟʳʚʘʝʪ ʝʝ (ʠʣʠ ʥʘʰʫ) 

ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʥʘʤʠʢʠ ɺʩʝʣʝʥʥʦʡ. 

ʌʠʟʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʜʠʢʪʫʶʪʩʷ ʧʨʠʨʦʜʦʡ, ʥʦ ʠʭ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ, ʘ ʪʘʢʞʝ ʪʨʘʢʪʦʚʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʰʝʥʠʡ ʯʘʩʪʦ 

ʙʝʟʟʘʱʠʪʥʳ ʧʝʨʝʜ ʯʝʣʦʚʝʯʝʩʢʠʤ ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʫʧʨʦʱʝʥʠʶ (ʠʣʠ 

ʫʩʣʦʞʥʝʥʠʶ). 

 

9.1 ʉʪʦʣʝʪʥʠʝ ʩʧʦʨʳ ʦ ʨʝʘʣʴʥʦʩʪʠ ʵʥʝʨʛʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 
ʧʦʣʷ 

 

...ʥʦʚʘʷ ʥʘʫʯʥʘʷ ʠʩʪʠʥʘ 

ʧʨʦʢʣʘʜʳʚʘʝʪ ʜʦʨʦʛʫ ʢ ʪʨʠʫʤʬʫ ʥʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʫʙʝʞʜʝʥʠʷ 

ʦʧʧʦʥʝʥʪʦʚ ʠ ʧʨʠʥʫʞʜʝʥʠʷ ʠʭ 

ʚʠʜʝʪʴ ʤʠʨ ʚ ʥʦʚʦʤ ʩʚʝʪʝ, ʥʦ 

ʩʢʦʨʝʝ ʧʦʪʦʤʫ, ʯʪʦ ʝʝ ʦʧʧʦʥʝʥʪʳ 

ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʫʤʠʨʘʶʪ ʠ 

ʚʳʨʘʩʪʘʝʪ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʧʨʠʚʳʢʣʦ ʢ ʥʝʡ.   

ʄʘʢʩ ʇʣʘʥʢ 

 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʟʘʨʷʜʳ ʧʦʨʦʞʜʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ. ɺ ʦʙʱʝʤ ʚʠʜʝ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠ-̫ʠʤʧʫʣʴʩ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʥʟʦʨʦʤ ʚʪʦʨʦʛʦ ʨʘʥʛʘ. 

ʂʚʘʥʪʦʚʘʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʢʘʢ ʥʘʙʦʨ ʢʚʘʥʪʦʚ ʠʣʠ ʬʦʪʦʥʦʚ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʚ 

ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʢʨʫʛ ʟʘʨʷʜʘ (ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ 

ʬʦʪʦʥʦʚ ʚ ʣʶʙʦʡ ʣʦʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʥʦ 

ʙʫʢʚʘʣʴʥʦ ʧʝʨʝʩʯʠʪʘʪʴ). 

ɿʥʘʤʝʥʠʪʳʡ ʟʘʢʦʥ ʛʨʘʚʠʪʘʮʠʠ ʅʴʶʪʦʥʘ ʷʚʣʷʝʪʩʷ 

ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ, ʢʦʪʦʨʦʝ ʩʚʷʟʳʚʘʝʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ • ʩ ʝʛʦ ʠʩʪʦʯʥʠʢʦʤ - ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʤʘʩʩʦʡ ʩ ʧʣʦʪʥʦʩʪʴʶ ”: Ў• τ“Ὃ”, ʛʜʝ ʟʥʘʯʦʢ Ў ʦʟʥʘʯʘʝʪ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ  . ʆʪʤʝʪʠʤ, 

ʯʪʦ ʚ ʫʨʘʚʥʝʥʠʠ ʇʫʘʩʩʦʥʘ ʩʘʤ ʧʦʪʝʥʮʠʘʣ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ 

ʚʭʦʜʠʪ ʚ ʠʩʪʦʯʥʠʢʠ ʧʦʣʷ (ʪʦ ʝʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʘʤʦʛʦ 
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ʩʝʙʷ). ʋʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ï ʵʪʦ ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ ʪʝʥʟʦʨʥʦʝ 

ʦʙʦʙʱʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ. ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʵʡʥʰʪʝʡʥʦʚʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʧʦʷʚʣʷʪʁʩʷ ʚʪʦʨʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʘʥʘʣʦʛʘ 

ʧʦʪʝʥʮʠʘʣʘ -  ʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ ʚʪʦʨʦʛʦ ʨʘʥʛʘ, 

ʦʧʠʩʳʚʘʶʱʝʛʦ ʠʩʢʨʠʚʣʝʥʠʝ ʯʝʪʳʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ-

ʚʨʝʤʝʥʠ, ʘ ʩʧʨʘʚʘ ʬʠʛʫʨʠʨʫʝʪ ʫʞʝ ʥʝ ʩʢʘʣʷʨʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʤʘʪʝʨʠʠ, ʘ ʪʝʥʟʦʨ ʚʪʦʨʦʛʦ ʨʘʥʛʘ ʜʣʷ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ, 

ʥʘʧʨʠʤʝʨ, ʚʝʱʝʩʪʚʘ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 

II). ʇʦʩʣʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʫʨʘʚʥʝʥʠʡ ʆʊʆ ʚʦʟʥʠʢ ʚʦʧʨʦʩ ï ʥʫʞʥʦ 

ʣʠ ʚʢʣʶʯʘʪʴ ʵʥʝʨʛʠʶ ʩʘʤʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʯʠʩʣʦ 

ʠʩʪʦʯʥʠʢʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ? ʅʴʶʪʦʥ ʦʪʚʝʪʠʣ ʙʳ, ʯʪʦ ʥʝʪ. 

ʅʦ ʝʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʧʨʠʥʮʠʧʘ ʨʘʚʥʦʧʨʘʚʠʷ ʵʥʝʨʛʠʡ, ʪʦ 

ʥʘʜʦ ʚʢʣʶʯʘʪʴ. ɸ ʜʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʠʪʴ ʪʝʥʟʦʨ ʵʥʝʨʛʠʠ-

ʠʤʧʫʣʴʩʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ï ʪʘʢʦʡ ʞʝ, ʢʘʢʦʡ ʧʦʣʫʯʝʥ ʜʣʷ 

ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʅʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʦʙʲʝʢʪ ʚʪʦʨʦʛʦ ʨʘʥʛʘ, ʢʦʪʦʨʳʡ ʕʡʥʰʪʝʡʥ ʧʨʝʜʣʦʞʠʣ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʵʥʝʨʛʠʠ ʠ ʠʤʧʫʣʴʩʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʦʢʘʟʘʣʩʷ ʥʝ 

ʪʝʥʟʦʨʦʤ: ʕʨʚʠʥ ʐʨʝʜʠʥʛʝʨ ʚ 1916 ʛʦʜʫ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʘʢʦʡ 

ʦʙʲʝʢʪ ʤʦʞʥʦ ʧʨʝʚʨʘʪʠʪʴ ʚ ʥʦʣʴ ʜʘʞʝ ʧʨʦʩʪʳʤ ʚʳʙʦʨʦʤ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ. ʇʦʵʪʦʤʫ ʚʝʣʠʯʠʥʫ, ʦʧʠʩʳʚʘʶʱʫʶ ʵʥʝʨʛʠʶ-ʠʤʧʫʣʴʩ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ çʧʩʝʚʜʦʪʝʥʟʦʨʦʤè. 

ʇʦʩʪʝʧʝʥʥʦ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚʳʚʝʩʪʠ ʪʝʥʟʦʨ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʧʨʠʥʮʠʧʝ ʥʝʚʦʟʤʦʞʥʦ!  

ʇʨʠʯʠʥʘ ʥʝ ʚ ʥʝʫʤʝʥʠʠ ʬʠʟʠʢʦʚ, ʘ ʚ ʩʘʤʦʡ ʆʊʆ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʧʨʠʥʮʠʧ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ, 

ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʘʚʝʥʩʪʚʦ ʤʝʞʜʫ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʣʝʤ 

ʠ ʠʩʢʨʠʚʣʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʘʢ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʥʘʙʣʶʜʘʪʝʣʴ, ʟʘʧʝʨʪʳʡ ʚ 

ʥʝʙʦʣʴʰʦʤ ʣʠʬʪʝ ʠ ʩʚʦʙʦʜʥʦ ʧʘʜʘʶʱʠʡ ʚ ʠʩʢʨʠʚʣʝʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ (=ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ), ʥʠʢʘʢʠʤ ʩʧʦʩʦʙʦʤ ʥʝ 

ʩʤʦʞʝʪ ʦʪʣʠʯʠʪʴ ʩʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪ ʧʣʦʩʢʦʛʦ, ʘ ʩʚʦʝ ʧʘʜʝʥʠʝ - 

ʦʪ ʧʦʢʦʷ. ɼʣʷ ʥʝʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ, ʢʘʢ 

ʠ ʵʥʝʨʛʠʷ ʵʪʦʛʦ ʧʦʣʷ. ʊʘʢʦʝ ʣʦʢʘʣʴʥʦʝ ʦʙʥʫʣʝʥʠʝ ʵʥʝʨʛʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʜʣʷ ʩʚʦʙʦʜʥʦ ʜʚʠʛʘʶʱʝʛʦʩʷ ʥʘʙʣʶʜʘʪʝʣʷ 

ʥʘʟʳʚʘʝʪʩʷ ʥʝʣʦʢʘʣʠʟʫʝʤʦʩʪʴʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ. ʕʪʦʪ 

ʬʝʥʦʤʝʥ ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʝʥʟʦʨʥʦʤʫ ʦʧʠʩʘʥʠʶ ʵʥʝʨʛʠʠ. ʀʤʝʥʥʦ 

ʧʨʠʥʮʠʧ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʢʚʘʥʪʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʧʦʪʦʤʫ 

ʯʪʦ, ʚʚʝʜʷ ʛʨʘʚʠʪʦʥʳ ʠʣʠ ʢʚʘʥʪʳ ʪʘʢʦʛʦ ʧʦʣʷ, ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ 
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ʪʦʡ ʧʨʦʙʣʝʤʦʡ, ʯʪʦ ʠʭ ʯʠʩʣʦ ʤʘʛʠʯʝʩʢʠʤ ʦʙʨʘʟʦʤ ʦʙʥʫʣʷʝʪʩʷ ʜʣʷ 

ʧʘʜʘʶʱʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ.  

ʇʨʦʙʣʝʤʫ ʵʥʝʨʛʠʠ ʠʤʧʫʣʴʩʘ ʚ ʆʊʆ ʭʦʨʦʰʦ ʦʧʠʩʘʣ ɺ.ʀ. 

ʈʦʜʠʯʝʚ ʚ ʩʚʦʝʡ ʢʥʠʛʝ: çʊʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʪʝʥʟʦʨʥʳʤ 

ʭʘʨʘʢʪʝʨʦʤ ʚʝʣʠʯʠʥ, ʦʧʠʩʳʚʘʶʱʠʭ ʵʥʝʨʛʠʶ, ʠʤʧʫʣʴʩ ʠ ʤʦʤʝʥʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʦʢʘʟʘʣʠʩʴ ʥʘʩʪʦʣʴʢʦ ʩʝʨʴʝʟʥʳʤʠ ʠ 

ʥʝʧʨʠʩʪʫʧʥʳʤʠ, ʯʪʦ ʠʭ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʧʨʦʷʚʣʝʥʠʝ ʦʩʦʙʳʭ ʩʚʦʡʩʪʚ ʛʨʘʚʠʪʘʮʠʦʥʦʛʦ ʧʦʣʷ ï 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ, ʥʝʵʢʨʘʥʠʨʫʝʤʦʩʪʠ, ʥʝʣʦʢʘʣʠʟʫʝʤʦʩʪʠ ʠ ʪ.ʜ.è 

ʉʘʤ ʞʝ ʈʦʜʠʯʝʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʦʥʷʪʠʝ çʥʝʣʦʢʘʣʠʟʫʝʤʦʩʪʴè 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʪʨʘʞʘʝʪ çʩʢʦʨʝʝ ʥʘʰʝ ʙʝʩʩʠʣʠʝ ʚ ʜʘʥʥʦʤ 

ʚʦʧʨʦʩʝ, ʯʝʤ ʩʫʱʝʩʪʚʦ ʜʝʣʘè. ʋʯʝʥʳʡ ʨʝʟʦʥʥʦ ʧʠʰʝʪ: ç...ʚʩʪʘʝʪ 

ʚʦʧʨʦʩ ï ʚ ʯʝʤ ʧʨʠʯʠʥʘ ʧʦʷʚʣʝʥʠʷ ʥʝʢʦʚʘʨʠʘʥʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʪʝʦʨʠʠ, ʦʜʥʠʤ ʠʟ ʧʨʠʥʮʠʧʦʚ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʦʙʱʝʡ 

ʢʦʚʘʨʠʘʥʪʥʦʩʪʠè. (çʊʝʦʨʠʷ ʪʷʛʦʪʝʥʠʷ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʤ ʨʝʧʝʨʝè, 

1974). 

ʅʝʪʝʥʟʦʨʥʦʩʪʴ ʠ ʥʝʣʦʢʘʣʠʟʫʝʤʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʵʥʝʨʛʠʠ ʧʨʝʜʝʣʴʥʦ ʦʩʣʦʞʥʠʣʘ ʚʦʧʨʦʩ ʦ ʚʢʣʶʯʝʥʠʠ ʵʪʦʡ ʵʥʝʨʛʠʠ 

ʚ ʩʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ ʛʨʘʚʧʦʣʷ. ɺʦʟʥʠʢʣʘ ʠ ʫʞʝ ʩʪʦ ʣʝʪ ʥʝ 

ʧʨʝʢʨʘʱʘʝʪʩʷ ʜʠʩʢʫʩʩʠʷ - ʨʝʘʣʴʥʘ ʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʵʥʝʨʛʠʷ? 

ʅ.ɺ. ʄʠʮʢʝʚʠʯ, ʘʚʪʦʨ ʠʟʚʝʩʪʥʦʛʦ ʫʯʝʙʥʠʢʘ ʧʦ ʆʊʆ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʠʣʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʃʫʥʳ ʯʝʨʝʟ ʢʦʩʤʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ɿʝʤʣʶ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʝʨʝʜʘʯʝʡ 

ʵʥʝʨʛʠʠ ʩʧʫʪʥʠʢʘ ʧʨʠʣʠʚʥʳʤ ʛʦʨʙʘʤ, ʜʚʠʛʘʶʱʠʤʩʷ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʰʝʡ ʧʣʘʥʝʪʳ. ʆʥ ʜʝʣʘʝʪ ʚʳʚʦʜ: çʊʘʢ ʢʘʢ ʚ ʵʪʦʤ 

ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝʪ ʥʠʯʝʛʦ, ʢʨʦʤʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʪʦ ʥʘ ʵʪʦʤ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʵʪʘʧʝ 

ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʦʥʘ ʜʦʣʞʥʘ ʧʨʠʥʘʜʣʝʞʘʪʴ ʪʦʣʴʢʦ ʵʪʦʤʫ 

ʧʦʩʣʝʜʥʝʤʫ. ʆʪʩʶʜʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʣʝʜʫʝʪ ʬʘʢʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠè. (çʌʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ʚ 

ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠè, ʅʘʫʢʘ, ʄ, 1969). ʅʦ ʟʜʝʩʴ ʝʩʪʴ 

ʣʦʛʠʯʝʩʢʘʷ ʦʰʠʙʢʘ: ʧʝʨʝʥʦʩʠʪʴ ʵʥʝʨʛʠʶ - ʥʝ ʟʥʘʯʠʪ ʦʙʣʘʜʘʪʴ ʝʶ. 

ʃʶʙʦʡ ʙʘʥʢʦʚʩʢʠʡ ʢʫʨʴʝʨ, ʢʦʪʦʨʳʡ ʧʝʨʝʚʦʟʠʪ ʜʝʥʴʛʠ, ʵʪʦ 

ʧʦʜʪʚʝʨʜʠʪ. 

ɸ.ʉ. ʕʜʜʠʥʛʪʦʥ ʧʠʰʝʪ ʦʙ ʵʥʝʨʛʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ: 

çɺʝʣʠʯʠʥʘ ὸ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʤʳ ʞʝ ʚʦʦʙʱʝ ʥʝ ʩʯʠʪʘʝʤ ʝʝ ʢʘʢʠʤ-ʣʠʙʦ 

ʚʠʜʦʤ ʵʥʝʨʛʠʠ. ʆʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʪʝʥʟʦʨʥʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʠ ʝʝ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʨʘʚʥʦʡ ʥʫʣʶ ʚ ʣʶʙʦʡ ʪʦʯʢʝ, ʧʨʦʠʟʚʝʜʷ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪ. ʄʳ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤ ὸ ʢʘʢ ʥʝʢʦʪʦʨʦʝ ʘʙʩʦʣʶʪʥʦʝ ʩʚʦʡʩʪʚʦ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʩʪʨʫʢʪʫʨʫ ʤʠʨʘè. ʄʥʝʥʠʝ ʕʜʜʠʥʛʪʦʥʘ, 

ʩʦʟʜʘʚʰʝʛʦ ʟʥʘʤʝʥʠʪʫʶ ʢʥʠʛʫ ʧʦ ʆʊʆ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ I), 

ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʘʢ: ʝʩʪʴ ʜʚʝ ʞʠʚʳʝ ʩʠʣʳ (ñvis vivaò) ʠʣʠ 

ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʜʠʥʘʤʠʢʦʡ ɺʩʝʣʝʥʥʦʡ: ʵʥʝʨʛʠʷ-

ʠʤʧʫʣʴʩ ʤʘʪʝʨʠʠ ʠ ʠʩʢʨʠʚʣʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ. ʉʚʷʟʴ 

ʵʪʠʭ ʚʝʣʠʯʠʥ ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʥʟʦʨʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʕʡʥʰʪʝʡʥʘ. 

ʉʣʦʞʠʪʴ ʵʪʠ ʜʚʝ ʚʝʣʠʯʠʥʳ ʚ ʦʜʠʥ ʟʘʢʦʥ ʵʥʝʨʛʠʠ ʤʦʞʥʦ ʣʠʰʴ 

ʧʨʠʙʣʠʞʝʥʥʦ (ʪʦ ʝʩʪʴ, çʥʝʪʝʥʟʦʨʥʦè), ʧʦʪʦʤʫ ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʥʠʭ 

ʦʧʠʩʳʚʘʝʪʩʷ ʩʚʦʠʤ ʪʝʥʟʦʨʥʳʤ ʟʘʢʦʥʦʤ ʠʟʤʝʥʝʥʠʷ.  

ʅʘʧʨʠʤʝʨ, ʚ ʵʢʦʥʦʤʠʢʝ ʚ ʢʘʯʝʩʪʚʝ ʚʘʣʶʪ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ 

ʙʫʤʘʞʥʳʝ ʜʝʥʴʛʠ ʠ ʟʦʣʦʪʳʝ ʤʦʥʝʪʳ. ʂʘʞʜʳʡ ʚʠʜ ʚʘʣʶʪʳ 

ʩʦʭʨʘʥʷʝʪʩʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ (ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʥʟʦʨʥʳʤ ʟʘʢʦʥʦʤ), 

ʥʦ ʝʩʣʠ ʤʳ ʧʦʧʨʦʙʫʝʤ ʥʘʧʠʩʘʪʴ ʩʫʤʤʘʨʥʳʡ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ 

ʚʘʣʶʪʳ, ʪʦ ʥʘʤ ʧʨʠʜʝʪʩʷ ʚʩʝ ʚʨʝʤʷ ʩʚʝʨʷʪʴʩʷ ʩ ʙʠʨʞʝʚʳʤ ʢʫʨʩʦʤ 

ʩʪʦʠʤʦʩʪʠ ʟʦʣʦʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʫʤʘʞʥʳʤ ʜʝʥʴʛʘʤ ï ʪʦ ʝʩʪʴ, 

ʩʫʤʤʘʨʥʦʝ ʙʦʛʘʪʩʪʚʦ ʦʢʘʞʝʪʩʷ ʥʝʪʝʥʟʦʨʥʦʡ, ʧʣʘʚʘʶʱʝʡ 

ʚʝʣʠʯʠʥʦʡ. 

ɺ ʬʠʟʠʢʝ ʚʩʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ 

ʪʦʯʥʦʛʦ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʢʦʤʧʦʥʝʥʪ çʞʠʚʦʡ ʩʠʣʳè 

ɺʩʝʣʝʥʥʦʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʭʦʜʘ: ʪʘʢ ʤʘʩʩʘ 

ʚʝʱʝʩʪʚʘ ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʘ ʪʝ ʤʦʛʫʪ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʜʝʪʝʢʪʦʨʦʤ, ʩʥʦʚʘ ʫʚʝʣʠʯʠʚʘʪʴ ʵʥʝʨʛʠʶ ʠ 

ʠʤʧʫʣʴʩ ʚʝʱʝʩʪʚʘ. 

ʄʦʞʝʪ ʣʠ ʥʝʪʝʥʟʦʨʥʘʷ ʠ ʥʝʣʦʢʘʣʠʟʫʝʤʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʵʥʝʨʛʠʷ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ ʪʝʥʟʦʨʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ? 

ɺ ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʩʣʦʞʠʣʦʩʴ ʜʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʦʙ ʫʯʝʪʝ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ ʛʨʘʚʧʦʣʷ ʢʘʢ ʠʩʪʦʯʥʠʢʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʢʨʠʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ:  

1. ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʵʥʝʨʛʠʷ ʥʝʣʦʢʘʣʴʥʘ ʠ ʥʝʪʝʥʟʦʨʥʘ, ʥʦ 
ʚʩʝ ʨʘʚʥʦ ʨʝʘʣʴʥʘ ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʘ ʢʘʢ 

ʠʩʪʦʯʥʠʢ ʛʨʘʚʧʦʣʷ. ʅʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ʈ. ʇʝʥʨʦʫʟ 

ʧʠʰʝʪ: çʕʥʝʨʛʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʤʘʩʩʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚʝʜʫʪ ʩʝʙʷ ʧʦʜʦʙʥʦ ʩʢʦʣʴʟʢʦʤʫ 

ʫʛʨʶ, ʪʘʢ ʯʪʦ ʠʭ ʥʝʚʦʟʤʦʞʥʦ çʧʨʠʚʷʟʘʪʴè ʚ ʢʘʢʦʤʫ-

ʥʠʙʫʜʴ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʤʝʩʪʫ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴʩʷ ʩʦ ʚʩʝʡ 

ʩʝʨʴʝʟʥʦʩʪʴʶ. ʆʥʘ ʟʘʚʝʜʦʤʦ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʠ ʝʝ 



106 
 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ 

ʩʤʳʩʣ ʧʦʥʷʪʠʷ ʤʘʩʩʳè (çʅʦʚʳʡ ʫʤ ʢʦʨʦʣʷè, 2003). 

2. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ï ʵʪʦ ʠʩʢʨʠʚʣʝʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʥʦ ʤʦʞʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʙʲʝʢʪʳ, 

ʥʝ ʦʙʣʘʜʘʷ ʢʣʘʩʩʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʤʦʡ ʵʥʝʨʛʠʝʡ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʵʥʝʨʛʠʷ - ʬʠʢʮʠʷ, ʠʩʪʦʨʠʯʝʩʢʠ 

ʩʣʦʞʠʚʰʝʝʩʷ ʧʦʥʷʪʠʝ. ɺ ʠʩʪʦʯʥʠʢʠ ʝʝ ʚʩʪʘʚʣʷʪʴ 

ʥʝʣʴʟʷ. ʅʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ɾʝʨʘʨ 'ʪ ʍʦʦʬʪ 

ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ çʣʶʙʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʫʨʘʚʥʝʥʠʡ 

ʕʡʥʰʪʝʡʥʘè ʚ ʢʦʪʦʨʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʷʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʣʷ ʠ ʚʥʦʩʠʪ ʚʢʣʘʜ çʚ 

ʪʝʥʟʦʨ ʥʘʧʨʷʞʝʥʠʷ-ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ, ʚʦʧʠʶʱʝ 

ʦʰʠʙʦʯʥʘ. ʅʘʧʠʩʘʥʠʝ ʪʘʢʦʛʦ ʚʘʨʠʘʥʪʘ ʚʳʜʘʝʪ ʧʦʣʥʦʝ 

ʥʝʧʦʥʠʤʘʥʠʝ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʕʥʝʨʛʠʷ 

ʠ ʠʤʧʫʣʴʩ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʦʣʥʦʩʪʴʶ 

ʫʯʠʪʳʚʘʶʪʩʷ ʥʝʣʠʥʝʡʥʳʤʠ ʯʘʩʪʷʤʠ ʠʩʭʦʜʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷè. 

ʂʘʞʜʫʶ ʧʦʟʠʮʠʶ ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʫʯʝʥʳʭ, ʭʦʪʷ 

ʚʦʟʤʦʞʥʦ, ʯʪʦ ʟʘ ʧʝʨʚʫʶ, ʙʦʣʝʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʧʨʠʝʤʣʝʤʫʶ, 

ʚʳʩʪʫʧʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ. ʂʘʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘʣʩʷ ʩʘʤ 

ʕʡʥʰʪʝʡʥ? ɼʦ 1916 ʛʦʜʘ ʦʥ ʚʳʩʪʫʧʘʣ ʟʘ ʧʝʨʚʫʶ ʪʨʘʢʪʦʚʢʫ, ʘ 

ʧʦʟʞʝ ʩʪʘʣ ʩʪʦʨʦʥʥʠʢʦʤ ʚʪʦʨʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ 

ʜʚʫʭ ʩʦʪʝʥ ʩʪʘʪʝʡ ʠ ʧʠʩʝʤ ʕʡʥʰʪʝʡʥʘ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ 

ʩʣʝʜʫʶʱʫʶ ʧʨʠʤʝʯʘʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ I ʝʛʦ ʫʪʚʝʨʞʜʝʥʠʡ ʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ ʠ ʦʙ ʠʩʪʦʯʥʠʢʘʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. 

  ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ, ʚ 1913-1916 ʛʦʜʘʭ ʕʡʥʰʪʝʡʥ 

ʚʢʣʶʯʘʝʪ ʚ ʩʚʦʠ ʫʨʘʚʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʝ ʪʦʣʴʢʦ ʵʥʝʨʛʠʶ-ʠʤʧʫʣʴʩ ʦʙʳʯʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʥʦ ʠ ʵʥʝʨʛʠʶ-ʠʤʧʫʣʴʩ 

ʩʘʤʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʠ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʵʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʦʙʣʘʢʦ ʠʟ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʜʦʣʞʥʦ ʠʩʢʨʠʚʣʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʦʢʨʫʛ 

ʩʝʙʷ, ʜʝʡʩʪʚʫʷ ʥʘ ʥʝʛʦ ʢʘʢ ʦʙʳʯʥʦʝ ʤʘʪʝʨʠʘʣʴʥʦʝ ʪʝʣʦ. ɺ 1913-

1916 ʛʦʜʘʭ ʦʧʫʙʣʠʢʦʚʘʥʦ 25 ʫʪʚʝʨʞʜʝʥʠʡ ʕʡʥʰʪʝʡʥʘ 

(ʩʣʦʚʝʩʥʳʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ) ʦ ʪʦʤ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʵʥʝʨʛʠʷ ʠʩʢʨʠʚʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʘʥʘʣʦʛʠʯʥʦ ʵʥʝʨʛʠʠ ʦʙʳʯʥʦʡ 

ʤʘʪʝʨʠʠ, ʥʘʧʨʠʤʝʨ: çʵʥʝʨʛʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʜʦʣʞʥʘ 

ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʩʤʳʩʣʝ ʪʷʛʦʪʝʥʠʷ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʚʩʷʢʘʷ ʵʥʝʨʛʠʷ 

ʜʨʫʛʦʛʦ ʨʦʜʘè (1916). ɿʘʪʦ ʚ 1917-1955 ʛʦʜʘʭ ʕʡʥʰʪʝʡʥ ʩʪʘʣ 
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ʧʨʠʜʝʨʞʠʚʘʪʴʩ̫ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʚʟʛʣʷʜʘ ï ʠ ʵʪʦʤʫ ʝʩʪʴ 16 

ʩʚʠʜʝʪʝʣʴʩʪʚ. 

 

ʊʘʙʣʠʮʘ I. ʕʚʦʣʶʮʠʷ ʤʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʵʥʝʨʛʠʠ 

 

            

 

     ɻʦʜʳ 

ʉʢʦʣʴʢʦ 

ʨʘʟ 

ʧʨʠʚʝʜʝʥʳ  

ʫʨʘʚʥʝʥʠʷ 

ʜʣʷ 

ʛʨʘʚʠʪʘ-

ʮʠʦʥʥʦʛʦ 

ʧʦʣʷ 

      ʏʠʩʣʦ ʫʪʚʝʨʞʜʝʥʠʡ ʕʡʥʰʪʝʡʥʘ: 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʵʥʝʨʛʠʷ ʚʭʦʜʠʪ ʚ 

ʯʠʩʣʦ ʠʩʪʦʯʥʠʢʦʚ 

ʧʦʣʷ ʚʤʝʩʪʝ ʩ 

ʵʥʝʨʛʠʝʡ ʤʘʪʝʨʠʠ 

ʀʩʪʦʯʥʠʢʦʤ 

ʛʨʘʚʧʦʣʷ ʷʚʣʷʝʪʩʷ 

ʪʦʣʴʢʦ ʤʘʪʝʨʠʷ 

(ʠʣʠ ʛʨʘʚʵʥʝʨʛʠʷ 

ʥʝ ʷʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʷ) 

     1913 

     1914   

     1915 

     1916 

     1917 

     1918 

     1919 

1920-1929 

1930-1939 

1940-1949 

1950-1955 

            3 

            5 

            2 

            3 

            1 

            1 

            1 

            6 

            8 

            3 

            1 

             7 

           10 

             3 

             5 

             - 

             - 

             - 

             - 

             - 

             -  

             -  

               - 

               - 

               - 

               - 

               1 

               3 

               1 

               5 

               4 

               1 

               1    

 

ʄʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʦʙʱʫʶ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʪʨʘʢʪʦʚʢʝ ʪʝʦʨʠʝʡ 1915 ʛʦʜʘ, ʘ ʙʦʣʝʝ ʧʦʟʜʥʶʶ 

ʚʝʨʩʠʶ ʵʡʥʰʪʝʡʥʦʚʩʢʦʡ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ ï ʢʘʢ ʆʊʆ 1919 ʛʦʜʘ, 

ʧʦʪʦʤʫ ʯʪʦ ʕʡʥʰʪʝʡʥ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʝʝ ʧʨʝʜʝʣʴʥʦ ʯʝʪʢʦ ʢ 

ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʠ ʦʩʪʘʚʘʣʩʷ ʥʘ ʧʦʟʠʮʠʷʭ ʪʘʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʆʊʆ ʜʦ ʢʦʥʮʘ ʞʠʟʥʠ. ʅʘʧʨʠʤʝʨ, ʕʡʥʰʪʝʡʥ ʚ 1953 ʛʦʜʫ ʧʠʰʝʪ ʦ 

ʛʣʘʚʥʦʤ ʫʨʘʚʥʝʥʠʠ ʆʊʆ: çʇʨʘʚʘʷ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ (1) 

ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠ ʦʧʠʩʳʚʘʝʪ ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ. ʊʝʥʟʦʨ Ὕ  ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʥʦ ʩʘʤʘ ʥʝ ʠʤʝʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʵʥʝʨʛʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʣʦʪʥʦʩʪʴʶ ʚʝʱʝʩʪʚʘ ʠ ʪ.ʜ.è. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʃ.ɼ. ʃʘʥʜʘʫ ʠ ɽ.ʄ. ʃʠʬʰʠʮ ʫʪʚʝʨʞʜʘʶʪ ʚ ʩʚʦʝʤ ʫʯʝʙʥʠʢʝ: 

çʆʙʣʘʜʘʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʵʥʝʨʛʠʝʡ, ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʚʦʣʥʘ ʩʘʤʘ 
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ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʥʝʢʦʪʦʨʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷè (çʊʝʦʨʠʷ ʧʦʣʷè, 1973). ɺ ʫʯʝʙʥʠʢʝ 

çɻʨʘʚʠʪʘʮʠʷè ʏ. ʄʠʟʥʝʨʘ, ʂ. ʊʦʨʥʘ ʠ ɼʞ. ʋʠʣʝʨʘ, ʚʳʰʝʜʰʝʤ ʚ 

ʪʦʤ ʞʝ 1973 ʛʦʜʫ, ʥʘʧʠʩʘʥʦ ʩʣʝʜʫʶʱʝʝ: çéçʣʦʢʘʣʴʥʘʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʵʥʝʨʛʠʷ-ʠʤʧʫʣʴʩè ʥʝ ʚʝʩʠʪ, ʥʝ ʠʩʢʨʠʚʣʷʝʪ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʝ ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ, ʩʪʦʷʱʠʤ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ 

ʫʨʘʚʥʝʥʠʡ ʧʦʣʷ ʕʡʥʰʪʝʡʥʘ, ʥʝ ʚʳʟʳʚʘʝʪ ʥʠʢʘʢʦʛʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʜʚʫʭ ʩʦʩʝʜʥʠʭ 

ʤʠʨʦʚʳʭ ʣʠʥʠʡ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʦʙʣʘʩʪʴ, ʠ 

ʥʝ ʥʘʙʣʶʜʘʝʤʘè. 

ʂʪʦ ʧʨʘʚ? ʄʥʝʥʠʝ ʘʚʪʦʨʘ ʪʝʦʨʠʠ ʜʦʣʞʥʦ ʠʤʝʝʪ 

ʥʘʠʚʳʩʰʠʡ ʧʨʠʦʨʠʪʝʪ. ʇʦʯʝʤʫ ʞʝ ʤʥʦʛʠʝ ʥʝ ʧʨʠʩʣʫʰʘʣʠʩʴ ʢ 

ʤʥʝʥʠʶ ʕʡʥʰʪʝʡʥʘ? ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʘʢ ʵʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, 

ʥʦ ʩʦʚʨʝʤʝʥʥʳʝ ʬʠʟʠʢʠ ʯʘʩʪʦ ʫʚʝʨʝʥʳ, ʯʪʦ ʦʥʠ ʣʫʯʰʝ ʧʦʥʠʤʘʶʪ 

ʆʊʆ, ʯʝʤ ʩʘʤ ʕʡʥʰʪʝʡʥ (ʧʨʠʯʠʥʳ ʵʪʦʡ ʫʚʝʨʝʥʥʦʩʪʠ ʥʝ ʦʯʝʥʴ 

ʧʦʥʷʪʥʳ, ʚʦʟʤʦʞʥʦ ʪʫʪ ʜʝʡʩʪʚʫʝʪ ʢʘʢʦʡ-ʪʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʡ ʤʝʭʘʥʠʟʤ). ʅʘʧʨʠʤʝʨ, ʄ. ʊʫʨʥʝʨ, ʧʨʦʬʝʩʩʦʨ 

ʏʠʢʘʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʞʫʨʥʘʣʝ Discover 2004 ʛʦʜʘ 

ʫʪʚʝʨʞʜʘʣ: çéʤʦʡ ʧʦʢʦʡʥʳʡ ʢʦʣʣʝʛʘ ʠ ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ 

ʧʨʝʤʠʠ ʉʫʙʨʘʤʘʥʴʷʥ ʏʘʥʜʨʘʩʝʢʘʨ ʯʘʩʪʦ ʛʦʚʦʨʠʣ, ʯʪʦ ʧʦʥʠʤʘʥʠʝ 

ʕʡʥʰʪʝʡʥʦʤ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚʝʩʴʤʘ 

ʦʛʨʘʥʠʯʝʥʦè. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʥʝʥʠʝ ʕʡʥʰʪʝʡʥʘ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ 

ʧʦʧʨʦʩʪʫ ʤʘʣʦʠʟʚʝʩʪʥʦ ʠʟ-ʟʘ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʠ ʝʛʦ ʨʘʙʦʪ. 

ʀʟʚʝʩʪʥʳʡ ʘʩʪʨʦʬʠʟʠʢ (ʚ ʙʫʜʫʱʝʤ ʥʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ) ɺ.ʃ. 

ɻʠʥʟʙʫʨʛ ʧʠʩʘʣ ʝʱʝ ʚ 1968 ʛʦʜʫ: ç...ʥʝʣʴʟʷ ʥʝ ʫʜʠʚʣʷʪʴʩʷ ʪʦʤʫ, 

ʯʪʦ ʟʘ 13 ʣʝʪ, ʧʨʦʰʝʜʰʠʭ ʧʦʩʣʝ ʢʦʥʯʠʥʳ ʕʡʥʰʪʝʡʥʘ, ʩʦʙʨʘʥʠʝ 

ʝʛʦ ʪʨʫʜʦʚ ʥʝ ʠʟʜʘʥʦ ʥʠ ʥʘ ʝʛʦ ʨʦʜʥʦʤ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ, ʥʠ ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ...è (çʕʡʥʰʪʝʡʥʦʚʩʢʠʡ ʩʙʦʨʥʠʢè 1969-1970). 

ʆʪʤʝʪʠʤ, ʯʪʦ ʠ ʚ 2022 ʛʦʜʫ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʝ ʩʦʙʨʘʥʠʝ ʥʘʫʯʥʳʭ 

ʩʦʯʠʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʥʘ 

ʨʫʩʩʢʦʤ ʠ ʷʧʦʥʩʢʦʤ ʷʟʳʢʘʭ. ʅʘ ʧʦʣʢʘʭ ʢʥʠʞʥʳʭ ʤʘʛʘʟʠʥʦʚ 

ʤʦʞʥʦ ʥʘʡʪʠ ʤʥʦʞʝʩʪʚʦ ʢʥʠʛ ʦʙ ʕʡʥʰʪʝʡʥʝ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠ 

ʜʨʫʛʠʭ ʷʟʳʢʘʭ: ʕʡʥʰʪʝʡʥ ʠ ʇʠʢʘʩʩʦ, ʕʡʥʰʪʝʡʥ ʠ ɹʫʜʜʘ, 

ʕʡʥʰʪʝʡʥ ʚ ʣʶʙʚʠ, ʕʡʥʰʪʝʡʥ ʜʣʷ ʠʜʠʦʪʦʚ, ʕʡʥʰʪʝʡʥ ʠ 

ʨʝʣʠʛʠʷ, ʕʡʥʰʪʝʡʥ ʠ ʤʫʟʳʢʘ, ʕʡʥʰʪʝʡʥ ʠ ʯʪʦ-ʪʦ-ʪʘʤ-ʝʱʝ, ʢ 

ʯʝʤʫ ʧʨʠʢʦʩʥʫʣʩʷ (ʠʣʠ ʥʝ ʧʨʠʢʘʩʘʣʩʷ ʚʦʚʩʝ) ʢʦʛʜʘ-ʪʦ ɻʪʦʪ 

ʚʝʣʠʢʠʡ ʫʯʝʥʳʡ. ʇʦ ʜʘʥʥʳʤ ʞʫʨʥʘʣʠʩʪʘ ʌʨʝʜʘ ɼʞʝʨʦʤʘ, ʦʢʦʣʦ 

200 ʢʥʠʛ ʦʙ ʕʡʥʰʪʝʡʥʝ ʥʘʧʠʩʘʣʠ ʝʛʦ ʢʦʣʣʝʛʠ, ʫʯʝʥʠʢʠ, 
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ʙʠʦʛʨʘʬʳ, ʠʩʪʦʨʠʢʠ, ʨʦʜʩʪʚʝʥʥʠʢʠ, ʜʨʫʟʴʷ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠ ʜʘʞʝ 

ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʟʘʯʝʤ-ʪʦ ʠ ʢʫʜʘ-ʪʦ ʚʝʟ ʥʘ ʘʚʪʦʤʦʙʠʣʝ 

ʟʘʩʧʠʨʪʦʚʘʥʥʳʡ ʤʦʟʛ ʕʡʥʰʪʝʡʥʘ. ʅʦ ʥʠʛʜʝ ʥʝʣʴʟʷ ʥʘʡʪʠ ʭʦʪʷ ʙʳ 
ʠʟʙʨʘʥʥʦʛʦ ʩʦʙʨʘʥʠʷ ʩʦʯʠʥʝʥʠʡ ʵʪʦʛʦ ʚʝʣʠʢʦʛʦ ʫʯʝʥʦʛʦ ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ï ʷʟʳʢʝ ʤʠʨʦʚʦʡ ʥʘʫʢʠ. ʅʘʩʪʦʷʱʠʡ ʧʦʟʦʨ ʜʣʷ 

ʵʪʦʡ ʥʘʫʢʠ! 

ʇʝʨʚʳʡ ʪʦʤ ʧʦʣʥʦʛʦ 25-ʪʦʤʥʦʛʦ (ʧʦ ʧʦʩʣʝʜʥʠʤ ʦʮʝʥʢʘʤ) 

ʩʦʙʨʘʥʠʷ ʩʦʯʠʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʫʚʠʜʝʣ ʩʚʝʪ ʚ 

ʠʟʜʘʪʝʣʴʩʪʚʝ ʇʨʠʥʩʪʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʣʠʰʴ ʚ 1987 ʛʦʜʫ, 

ʩʧʫʩʪʷ 70 ʣʝʪ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ 

ʯʝʨʝʟ 32 ʛʦʜʘ ʧʦʩʣʝ ʩʤʝʨʪʠ ʫʯʝʥʦʛʦ. ʂ 2022 ʛʦʜʫ ï ʟʘ 35 ʣʝʪ (!) ï 

ʙʳʣʦ ʚʳʧʫʱʝʥʦ 16 ʪʦʤʦʚ, ʦʭʚʘʪʠʚʰʠʭ ʧʫʙʣʠʢʘʮʠʠ ʫʯʝʥʦʛʦ ʣʠʰʴ 

ʜʦ ʤʘʷ 1929 ʛʦʜʘ. ʉʫʜʷ ʧʦ ʪʝʤʧʘʤ ʠʟʜʘʥʠʷ, 25-ʳʡ ʪʦʤ ʤʦʞʥʦ 

ʦʞʠʜʘʪʴ ʣʠʰʴ ʢ ʩʝʨʝʜʠʥʝ 21 ʚʝʢʘ. ʕʪʦ ʨʝʢʦʨʜʥʳʡ ʧʦ 

ʤʝʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪ, ʢʦʛʜʘ ʧʝʨʝʠʟʜʘʥʠʝ ʩʦʯʠʥʝʥʠʡ ʟʘʥʠʤʘʝʪ 

ʚʨʝʤʝʥʠ ʙʦʣʴʰʝ (ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ - ʩʚʳʰʝ 60 ʣʝʪ!), ʯʝʤ ʩʘʤ 

ʕʡʥʰʪʝʡʥ ʧʦʪʨʘʪʠʣ ʥʘ ʠʭ ʥʘʧʠʩʘʥʠʝ. ʆʪʤʝʪʠʤ, ʯʪʦ 200-300 

ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʠ ʟʘʤʝʪʦʢ ʕʡʥʰʪʝʡʥʘ, 

ʣʝʛʢʦ ʙʳ ʫʤʝʩʪʠʣʠʩʴ ʚ 3-4 ʪʦʤʘ (ʥʘʧʨʠʤʝʨ, ʪʨʫʜʳ ʕʡʥʰʪʝʡʥʘ ʥʘ 

ʨʫʩʩʢʦʤ ʚʳʰʣʠ ʚ 4-ʭ ʪʦʤʘʭ). ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 25-ʪʦʤʥʦʛʦ 

ʧʨʠʥʩʪʦʥʦʚʩʢʦʛʦ ʩʦʙʨʘʥʠ ̫ʩʦʯʠʥʝʥʠʡ, ʵʪʠ 3-4 ʩʦʪʥʠ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʭ ʨʘʙʦʪ, ʧʨʠʜʝʪʩʷ ʙʫʢʚʘʣʴʥʦ ʚʳʫʞʠʚʘʪʴ ʩʨʝʜʠ 43000 

ʜʦʢʫʤʝʥʪʦʚ, ʧʣʘʥʠʨʫʝʤʳʭ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ. ʆʩʪʘʝʪʩʷ ʪʦʣʴʢʦ 

ʧʦʞʘʣʝʪʴ ʕʡʥʰʪʝʡʥʘ, ʢʦʪʦʨʳʡ ʚʠʜʝʣ ʩʤʳʩʣ ʩʚʦʝʡ ʞʠʟʥʠ ʚ ʥʘʫʢʝ, 

ʠ ʯʴʠ ʥʘʫʯʥʳʝ ʪʨʫʜʳ ʙʳʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ 

ʘʥʛʣʦʷʟʳʯʥʳʭ ʫʯʝʥʳʭ ʥʘ ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, 

ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʟʘʧʘʜʥʳʝ ʛʨʘʚʠʪʘʮʠʦʥʠʩʪʳ ʧʣʦʭʦ ʟʥʘʢʦʤʳ ʩ 

ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʩʪʘʪʴʷʤʠ ʕʡʥʰʪʝʡʥʘ ʠ ʩ ʝʛʦ ʤʥʝʥʠʝʤ ʧʦ ʚʦʧʨʦʩʫ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ.  

ɹʦʣʝʝ 100 ʣʝʪ ʣʫʯʰʠʝ ʬʠʟʠʢʠ ʤʠʨʘ ʨʝʰʘʣʠ ʧʨʦʙʣʝʤʫ 

ʫʣʫʯʰʝʥʠʷ ʦʧʠʩʘʥʠʷ çʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠè ʠ ʥʝ 

ʧʨʦʜʚʠʥʫʣʠʩʴ ʥʠ ʥʘ ʰʘʛ. ʕʪʦ ʧʨʠʟʥʘʢ ʪʦʛʦ, ʯʪʦ ʟʘʜʘʯʘ ʤʥʠʤʘʷ ʠ 

ʥʝʨʝʰʘʝʤʘ ʚ ʦʙʳʯʥʦʤ ʩʤʳʩʣʝ, ʪʦ ʝʩʪʴ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʥʝ 

ʬʠʟʠʯʝʩʢʦʡ, ʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ 

ʜʨʫʛʦʡ ʧʘʨʘʜʠʛʤʝ. ʉʧʦʨ ʚʦʢʨʫʛ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ ʥʦʩʠʣ 

ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ - ʚʝʜʴ ʚʢʣʘʜ 

ʵʥʝʨʛʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʦʙʳʯʥʦ ʩʯʠʪʘʣʩʷ ʧʨʝʥʝʙʨʝʞʠʤʦ 

ʤʘʣʳʤ. ʅʦ ʚʩʝ ʠʟʤʝʥʠʣʦʩʴ ʚ 2015 ʛʦʜʫ, ʧʦʩʣʝ ʦʪʢʨʳʪʠʡ, 

ʩʜʝʣʘʥʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʝʡ LIGO. 
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9.2  ʈʝʚʦʣʶʮʠʷ 2015 ʛʦʜʘ: ʦʪʢʨʳʪʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ 

 

ʄʳ ʤʦʞʝʤ ʤʳʩʣʠʪʴ ʥʘʰʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʢʘʢ ʠʤʝʶʱʝʝ ʧʦʚʩʶʜʫ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʦʜʥʦʨʦʜʥʫʶ ʢʨʠʚʠʟʥʫ, ʥʦ ʣʝʛʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʢʨʠʚʠʟʥʳ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʡ ʪʦʯʢʠ ʢ ʜʨʫʛʦʡ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʠʟʤʝʥʷʷʩʴ ʚʦ ʚʨʝʤʝʥʠ. 

ʋʠʣʴʷʤ ʂʣʠʬʬʦʨʜ, çɿʜʨʘʚʳʡ ʩʤʳʩʣ 

ʪʦʯʥʳʭ ʥʘʫʢè (1885) 

 

ʕʪʦ ʩʚʦʡʩʪʚʦ ʠʩʢʨʠʚʣʝʥʥʦʩʪʠ ʠʣʠ 

ʜʝʬʦʨʤʘʮʠʠ ʥʝʧʨʝʨʳʚʥʦ ʧʝʨʝʭʦʜʠʪ ʩ 

ʦʜʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʜʨʫʛʦʡ 

ʥʘʧʦʜʦʙʠʝ ʚʦʣʥʳ.  

ʋʠʣʴʷʤ ʂʣʠʬʬʦʨʜ, çʆ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʪʝʦʨʠʠ ʤʘʪʝʨʠʠè (1876) 

 

ʉʠʤʚʦʣʦʤ ʥʘʰʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʦʡʯʠʚʦʝ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʝ 

ʜʚʠʞʝʥʠʝ ʧʣʘʥʝʪ, ʯʪʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ. ʕʪʦ ʤʠʨ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʝʡ ʠ ʬʣʫʢʪʫʘʮʠʡ, ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 

ʧʦʨʘʟʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʙʦʛʘʪʩʪʚʦ 

ʬʦʨʤ ʠ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʤʳ ʚʠʜʠʤ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʥʘʩ ʧʨʠʨʦʜʝ.  

ɻ. ʅʠʢʦʣʠʩ ʠ ʀ. ʇʨʠʛʦʞʠʥ (1990) 

 

ɺ 1994 ʛʦʜʫ ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʬʦʥʜ ʉʐɸ ʚʳʜʝʣʠʣ 

ʜʝʥʴʛʠ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʚʫʭ ʜʝʪʝʢʪʦʨʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3 ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

(ʚ ʰʪʘʪʘʭ ɺʘʰʠʥʛʪʦʥ ʠ ʃʫʠʟʠʘʥʘ). ʂʘʞʜʳʡ ʜʝʪʝʢʪʦʨ LIGO (Laser 

Interferometer Gravitational-Wave Observatory) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʣʘʟʝʨʥʳʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨ ʠʟ ʜʚʫʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ 

ʚʘʢʫʫʤʠʨʦʚʘʥʥʳʭ ʪyʥʥʝʣʝʡ (çʧʣʝʯʝʡè) ʧʦ 4 ʢʤ ʢʘʞʜʳʡ, ʚ 

ʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʣʘʟʝʨʥʳʡ ʣʫʯ, ʦʪʨʘʞʘʶʱʠʡʩʷ ʤʝʞʜʫ 

ʩʚʦʙʦʜʥʦ ʧʦʜʚʝʰʝʥʥʳʤʠ ʟʝʨʢʘʣʘʤʠ. 
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LIGO ʙʳʣ ʧʦʩʪʨʦʝʥ ʩ ʧʨʠʮʝʣʦʤ ʥʘ ʧʦʵʪʘʧʥʦʝ ʫʣʫʯʰʝʥʠʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ ʚʳʭʦʜʦʤ ʥʘ ʧʨʦʝʢʪʥʫʶ ʤʦʱʥʦʩʪʴ ʚ 2021 

ʛʦʜʫ. ʇʝʨʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘʯʘʣʠʩʴ ʚ 2002 ʛʦʜʫ, ʥʦ ʜʦ 2010 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ. ʇʦʩʣʝʜʫʶʱʠʡ 

ʧʨʦʝʢʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ LIGO ʟʘʥʷʣ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʠ ʚ 

ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ ʥʦʚʘʷ ʚʝʨʩʠʷ ʜʝʪʝʢʪʦʨʘ, ʢʦʪʦʨʘʷ 

ʙʳʣʘ ʚ 4 ʨʘʟʘ ʯʫʚʩʪʚʠʪʝʣʴʥʝʝ ʧʨʝʜʳʜʫʱʝʡ, ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʷ. ʂ 

ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ ʧʨʝʚʳʩʠʣʘ 600 

ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ʋʞʝ ʯʝʨʝʟ ʜʚʘ ʜʥʷ ʥʘʙʣʶʜʝʥʠʡ ʥʦʚʳʡ 

ʜʝʪʝʢʪʦʨ ʚʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʧʦʡʤʘʣ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʚʦʣʥʫ ʦʪ 

ʩʣʠʷʥʠʷ ʜʚʫʭ ʯʝʨʥʳʭ ʜʳʨ ʩ ʤʘʩʩʦʡ ʚ 29 ʠ 36 ʤʘʩʩ ʉʦʣʥʮʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʪ ʥʘʩ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1.6 ʤʠʣʣʠʘʨʜʘ ʩʚʝʪʦʚʳʭ 

ʣʝʪ. ʉʠʛʥʘʣ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʩʨʘʟʫ ʥʘ ʦʙʦʠʭ ʜʝʪʝʢʪʦʨʘʭ 

LIGO. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʦʙʨʘʟʦʚʘʣʘʩʴ ʯʝʨʥʘʷ ʜʳʨʘ ʤʘʩʩʦʡ ʚ 

62 ʤʘʩʩʳ ʩʦʣʥʮʘ, ʘ ʥʘ ʛʝʥʝʨʘʮʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʫʰʣʦ 5% 

ʦʪ ʩʫʤʤʘʨʥʦʡ ʤʘʩʩʳ ʩʣʠʚʘʶʱʠʭʩʷ ʜʳʨ. ʄʛʥʦʚʝʥʥʦʝ 

ʧʨʝʚʨʘʱʝʥʠʝ 3 ʤʘʩʩ ʩʦʣʥʮʘ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʨʘʟʫ 

ʧʝʨʝʚʝʣʦ ʚʦʧʨʦʩ ʦ ʧʨʠʨʦʜʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʨʘʟʨʷʜ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ʇʦʪʦʤʫ ʯʪʦ ʩʣʠʷʥʠʡ ʯʝʨʥʳʭ ʜʳʨ ʚʦ 

ɺʩʝʣʝʥʥʦʡ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʤʥʦʛʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʝʭʦʜ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʠ ʠʭ ʤʘʩʩʳ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʜʦʣʞʝʥ 

ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʢʘʢ 

ʨʝʟʦʥʥʦ ʦʪʤʝʪʠʣ ʚ 2018 ʛʦʜʫ ʥʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ʌʠʣʠʧ 

ɸʥʜʝʨʩʦʥ. 

ɺ ʜʝʢʘʙʨʝ 2015 ʛʦʜʘ LIGO ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ 

ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʚʦʣʥʫ ʦʪ ʝʱʝ ʦʜʥʦʛʦ ʩʣʠʷʥʠʷ ʯʝʨʥʳʭ ʜʳʨ, ʧʦʩʣʝ 

ʯʝʛʦ ʚʩʧʣʝʩʢʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʪʘʣʠ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʨʝʛʫʣʷʨʥʦ.  

ʆʬʠʮʠʘʣʴʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʨʳʪʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʚʦʣʥ ʜʝʪʝʢʪʦʨʘʤʠ LIGO ʙʳʣʦ ʩʜʝʣʘʥʦ 16 ʬʝʚʨʘʣʷ 2016 ʛʦʜʘ ʥʘ 

ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʠ, ʥʘ ʢʦʪʦʨʫʶ ʩʦʙʨʘʣʦʩʴ ʤʥʦʞʝʩʪʚʦ 

ʞʫʨʥʘʣʠʩʪʦʚ ʠ ʫʯʝʥʳʭ.  

ʂʠʧʫ ʊʦʨʥʫ, ʈʘʡʥʝʨʫ ɺʘʡʩʩʫ ʠ ɹʝʨʨʠ ɹʝʨʠʰʫ ʟʘ 

ʦʙʥʘʨʫʞʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʥʘ ʜʝʪʝʢʪʦʨʘʭ LIGO ʙʳʣʘ 

ʧʨʠʩʫʞʜʝʥʘ ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ ʧʦ ʬʠʟʠʢʝ ʟʘ 2017 ʛʦʜ. ʂ 2022 

ʛʦʜʫ ʜʝʪʝʢʪʦʨʳ LIGO ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 90 ʚʩʧʣʝʩʢʦʚ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ 

ʬʨʘʥʮʫʟʩʢʦ-ʠʪʘʣʴʷʥʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ Virgo, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ 

ʀʪʘʣʠʠ ʠ ʠʤʝʶʱʠʤ ʪʨʝʭʢʠʣʦʤʝʪʨʦʚʳʝ ʧʣʝʯʠ. ɺ ʧʨʦʛʨʘʤʤʫ 
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ʥʘʙʣʶʜʝʥʠʷ ʛʨʘʚʚʦʣʥ ʚʢʣʶʯʠʣʠʩʴ ʷʧʦʥʩʢʠʡ ʜʝʪʝʢʪʦʨ KAGRO ʠ 

ʙʨʠʪʘʥʩʢʦ-ʥʝʤʝʮʢʠʡ ʠʥʩʪʨʫʤʝʥʪ GEO600. ɺ ʢʦʥʮʝ 2022 ʛʦʜʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʜʝʪʝʢʪʦʨʳ, ʧʨʦʡʜʷ ʦʯʝʨʝʜʥʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ, 

ʥʘʯʥʫʪ ʥʦʚʫʶ ʩʝʨʠʶ ʥʘʙʣʶʜʝʥʠʡ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʦʚʳʭ 

ʚʝʨʩʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ ʙʫʜʝʪ ʪʘʢʦʚʘ, ʯʪʦ ʦʥʠ 

ʜʦʣʞʥʳ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚ ʥʝʜʝʣʶ ʦʢʦʣʦ 5 ʩʦʙʳʪʠʡ ʩʣʠʷʥʠʡ 

ʯʝʨʥʳʭ ʜʳʨ (ʠ ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜ). ɹʫʢʚʘʣʴʥʦ ʥʘ ʥʘʰʠʭ ʛʣʘʟʘʭ 

ʨʦʞʜʘʝʪʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʚʦʣʥʦʚʘʷ ʘʩʪʨʦʥʦʤʠʷ, ʢʦʪʦʨʘʷ 

ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ɺʩʝʣʝʥʥʦʡ. 

 ʈʝʟʫʣʴʪʘʪʳ LIGO ʥʝ ʧʨʦʩʪʦ ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʝʜʩʢʘʟʘʥʥʳʝ 

ʆʊʆ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ. ʆʥʠ ʧʨʠʥʝʩʣʠ ʤʥʦʛʦ 

ʥʝʦʞʠʜʘʥʥʦʛʦ. LIGO ʧʦʨʘʟʠʣʠ ʫʯʝʥʳʭ ʯʘʩʪʦʪʦʡ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ 

ʩʦʙʳʪʠʡ: ʦʢʘʟʳʚʘʝʪʩʷ, ʚ ʢʦʩʤʦʩʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʚʠʜʠʤʳʭ ʯʝʨʥʳʭ ʜʳʨ! ʇʨʠ ʵʪʦʤ ʠʭ ʪʠʧʠʯʥʘʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʤʘʩʩʘ ʦʢʘʟʘʣʘʩʴ ʚ ʜʝʩʷʪʢʠ ʤʘʩʩ ʩʦʣʥʮʘ, ʠʣʠ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʦʙʳʯʥʳʭ ʜʳʨ ʟʚʝʟʜʥʳʭ ʤʘʩʩ, 

ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʜʚʦʡʥʳʭ ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤʘʭ ʩ ʘʢʢʨʝʮʠʦʥʥʳʤʠ 

ʜʠʩʢʘʤʠ. ʉʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʘʚʪʦʨʦʚ (ɸ. ʂʘʰʣʠʥʩʢʠʡ, ʉ. ɹʝʨʜ, ɸ. 

ʈʠʩʩ ʠ ʜʨʫʛʠʝ) ʚʳʜʚʠʥʫʣʠ ʚ 2016 ʛʦʜʫ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ 

ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʯʝʨʥʳʭ ʜʳʨ 

ʟʚʝʟʜʥʳʭ ʤʘʩʩ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʷʩʥʝʥʠʷ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʯʝʨʥʳʝ 

ʜʳʨʳ ʦʙʣʘʜʘʶʪ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɺʀʄʇʘʤʠ, ʩʣʝʜʫʶʱʠʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

1. ʏʝʨʥʳʝ ʜʳʨʳ ʩʫʱʝʩʪʚʫʶʪ ï ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʝʜʩʢʘʟʘʥʠʝʤ ʆʊʆ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ. 

2. ʆʥʠ ʥʘʩʪʦʣʴʢʦ ʪʝʤʥʳ, ʯʪʦ ʠʭ ʧʨʷʤʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʯʝʥʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʀʭ ʥʘʭʦʜʷʪ ʣʠʰʴ ʧʦ 

ʩʚʝʯʝʥʠʶ ʘʢʢʨʝʮʠʦʥʥʳʭ ʜʠʩʢʦʚ (ʢʦʪʦʨʝr ʚʦʟʥʠʢʘʶʪ, 

ʪʦʣʴʢʦ ʝʩʣʠ ʯʝʨʥʘʷ ʜʳʨʘ ʚʭʦʜʠʪ ʚ ʜʚʦʡʥʫʶ ʩʠʩʪʝʤʫ ʩʦ 

ʟʚʝʟʜʦʡ ʠʣʠ ʧʦʝʜʘʝʪ ʮʝʣʳʝ ʟʚʝʟʜʳ ʚ ʮʝʥʪʨʝ ʛʘʣʘʢʪʠʢ), ʧʦ 

ʠʟʣʫʯʝʥʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ (ʤʝʪʦʜ ʩʪʘʣ ʜʦʩʪʫʧʝʥ 

ʪʦʣʴʢʦ ʩ 2015 ʛʦʜʘ) ʠ ʧʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʣʠʥʟʠʨʦʚʘʥʠ.ʁ 

3. ʏʝʨʥʳʝ ʜʳʨʳ, ʚʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʣʘʧʩʘ ʟʚʝʟʜ, 

ʣʦʛʠʯʥʦ ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʩʢʦʨʦʩʪʠ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʩʦ 

ʩʢʦʨʦʩʪʷʤʠ, ʥʘʧʨʠʤʝʨ, ʰʘʨʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʚ ʛʘʣʦ 

ʛʘʣʘʢʪʠʢ. 

4. ʋ ʯʝʨʥʳʭ ʜʳʨ ʩʪʦʣʴ ʤʘʣʳʡ ʨʘʟʤʝʨ ʠʣʠ ʩʝʯʝʥʠʝ ʨʘʩʩʝʷʥʠʷ, 

ʯʪʦ ʜʚʘ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʛʘʣʦ ʠʟ ʯʝʨʥʳʭ ʜʳʨ ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʠ ʙʫʜʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 
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ʪʦʣʴʢʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ï ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʘʟʦʚʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʛʘʣʘʢʪʠʢ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʬʝʥʦʤʝʥʳ ʪʠʧʘ 

ʩʢʦʧʣʝʥʠʷ ʇʫʣʠ (ʩʤ. ʠʣʣʶʩʪʨʘʮʠʠ 5 ʠ 6). 

 

ʅʦ ʦʪʢʫʜʘ ʚʟʷʣʦʩʴ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʝʨʥʳʭ ʜʳʨ? ʆʙʳʯʥʳʝ 

ʤʦʜʝʣʠ ʟʚʝʟʜʥʦʡ ʵʚʦʣʶʮʠʠ ʥʝ ʤʦʛʫʪ ʝʛʦ ʦʙʲʷʩʥʠʪʴ. ɽʱʝ ʦʜʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʨʭʤʘʩʩʠʚʥʳʭ 

ʯʝʨʥʳʭ ʜʳʨ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʮʝʥʪʨʘʭ ʛʘʣʘʢʪʠʢ, ʠ, ʢʘʢ 

ʩʝʡʯʘʩ ʩʯʠʪʘʶʪ ʤʥʦʛʠʝ ʫʯʝʥʳʝ, ʤʦʛʫʪ ʦʪʚʝʯʘʪʴ ʟʘ ʠʭ 

ʦʙʨʘʟʦʚʘʥʠʝ. 

ʏʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʥʘʙʣʶʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʝʨʥʳʭ ʜʳʨ 

ʧʦ ʤʘʩʩʘʤ, ʚʩʝ ʙʦʣʴʰʝ ʬʠʟʠʢʦʚ ʦʙʨʘʱʘʶʪʩʷ ʢ ʛʠʧʦʪʝʟʝ ʦ 

ʧʝʨʚʠʯʥʳʭ ʯʝʨʥʳʭ ʜʳʨʘʭ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʬʣʫʢʪʫʘʮʠʡ 

ʧʣʦʪʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ʕʪʘ ʠʜʝʷ ʦʙʩʫʞʜʘʝʪʩʷ ʩ 

1960-ʭ ʛʦʜʦʚ (ʩʤ. ʪʨʫʜʳ ʉ. ʍʦʢʠʥʛʘ, ʗ.ɹ. ɿʝʣʴʜʦʚʠʯʘ, ʀ.ɼ. 

ʅʦʚʠʢʦʚʘ, ɸ.ɼ. ɼʦʣʛʦʚʘ).  

ʉʤʝʣʫ  ʁʛʠʧʦʪʝʟʫ ʚʳʜʚʠʥʫʣʠ ʚ 2011 ʛʦʜʫ ʙʨʠʪʘʥʝʮ ɹʝʨʥʘʨʜ 

ʂʘʨʨ (B. Carr) and ɸʣʘʥ ʂʦʣʠ (A. Coley) ʠʟ ʂʘʥʘʜʳ. ʆʥʠ 

ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʯʝʨʥʳʝ ʜʳʨʳ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʢ ʥʘʤ ʠʟ 

ʧʨʝʜʳʜʫʱʝʛʦ ʮʠʢʣʘ ɺʩʝʣʝʥʥʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʯʝʨʥʳʝ ʜʳʨʳ ð ʵʪʦ 

ʪʘʢʠʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʞʠʪʴ 

ʢʦʣʣʘʧʩ ʤʠʨʘ ʠ, ʧʨʦʡʜʷ ʯʝʨʝʟ ʦʛʥʝʥʥʫʶ ʬʘʟʫ ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʞʘʪʦʡ ɺʩʝʣʝʥʥʦʡ, ʧʦʧʘʩʪʴ ʚ ʩʣʝʜʫʶʱʠʡ ʮʠʢʣ ʝʝ ʞʠʟʥʠ. ɹʫʜʝʤ 

ʥʘʟʳʚʘʪʴ ʵʪʠ ʜʳʨʳ ʠʟ ʧʨʦʰʣʳʭ ʮʠʢʣʦʚ çʨʝʣʠʢʪʦʚʳʤʠè, ʯʪʦʙʳ 

ʦʪʣʠʯʠʪʴ ʦʪ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ çʧʝʨʚʠʯʥʳʭè ʜʳʨ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʤʦʤʝʥʪ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʠʟ ʬʣʫʢʪʫʘʮʠʡ. 

ʀʪʘʢ, ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ, ʢʦʪʦʨʦʡ ʚ ʧʷʪʴ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ 

ʦʙʳʯʥʦʛʦ ʛʘʟʘ ʠ ʟʚʝʟʜ, ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʟʘʛʘʜʢʦʡ, ʢʦʪʦʨʫʶ 

ʧʨʝʜʩʪʦʠʪ ʨʝʰʠʪʴ. ʀ ʚʩʝ ʙʦʣʴʰʝ ʫʯʝʥʳʭ ʩʢʣʦʥʷʝʪʩʷ ʢ ʤʥʝʥʠʶ, 

ʯʪʦ ʨʝʰʝʥʠʝ ʥʘʜʦ ʠʩʢʘʪʴ ʩʨʝʜʠ ʫʞʝ ʦʪʢʨʳʪʳʭ ʯʝʨʥʳʭ ʜʳʨ, ʘ ʥʝ 

ʩʨʝʜʠ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ (ʠ ʯʨʝʟʚʳʯʘʡʥʦ çʥʝʫʣʦʚʠʤʳʭè) 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. 

 

9.3  ʂʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʚʘʞʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

 

ɺʝʣʠʢʘʷ ʠʩʪʠʥʘ ï ʵʪʦ ʪʘʢʘʷ 

ʠʩʪʠʥʘ, ʦʪʨʠʮʘʥʠʝ ʢʦʪʦʨʦʡ ʝʩʪʴ 

ʪʘʢʞʝ ʚʝʣʠʢʘʷ ʠʩʪʠʥʘ.  

ʅʠʣʴʩ ɹʦʨ 
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ɻʨʘʚʠʪʘʮʠʷ ɺʩʝʣʝʥʥʦʡ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʤʘʩʩʳ ʚʝʱʝʩʪʚʘ, ʪʘʢ 

ʠ ʠʟʣʫʯʝʥʠʷ. ʅʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʜʦ ʨʘʜʠʫʩʘ Ὑ, 

ʧʣʦʪʥʦʩʪʴ ʢʦʩʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʘʜʘʝʪ ʢʘʢ ρὙϳ , ʘ ʧʣʦʪʥʦʩʪʴ 

ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʢʘʢ ρὙϳ , ʙʣʘʛʦʜʘʨʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʵʬʬʝʢʪʫ ɼʦʧʣʝʨʘ, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ ʢʨʘʩʥʦʝ 

ʩʤʝʱʝʥʠʝ ρὙϳ  ʫ ʣʶʙʦʡ ʚʦʣʥʳ ʚ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ.  

ɽʱʝ ʈ. ʊʦʣʤʝʥ ʧʨʝʜʧʦʣʘʛʘʣ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ ʩ ʧʝʨʝʤʝʥʥʦʡ ʤʘʩʩʦʡ ʚʝʱʝʩʪʚʘ. ʆʥ ʧʠʩʘʣ ʚ 

1934 ʛʦʜʫ: çéʙʳʣʦ ʙʳ ʞʝʣʘʪʝʣʴʥʦ ʜʦʧʫʩʪʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʩʩʳ ʚʝʱʝʩʪʚʘ, ʟʘʢʣʶʯʝʥʥʦʡ ʚʥʫʪʨʠ 

ʤʦʜʝʣʠ, ʪʘʢ ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʚ ʨʝʘʣʴʥʦʡ 

ɺʩʝʣʝʥʥʦʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʠʩʭʦʜʷʪè. 

ʂʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩ ʧʝʨʝʤʝʥʥʦʡ ʤʘʩʩʦʡ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʪʘʢʞʝ ʌ. ʍʦʡʣʦʤ.  

ɺʦʧʨʦʩ ʦ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʝʡ ɺʩʝʣʝʥʥʦʡ ʩ ʧʝʨʝʤʝʥʥʦʡ 

ʤʘʩʩʦʡ ʧʨʠʦʙʨʝʣ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ LIGO 

ʦʛʨʦʤʥʦʡ ʧʦʧʫʣʷʮʠʠ ʯʝʨʥʳʭ ʜʳʨ. ɺʝʜʴ ʝʩʣʠ ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ 

ʦʙʨʘʟʦʚʘʥʘ ʠʟ ʯʝʨʥʳʭ ʜʳʨ, ʪʦ ʵʪʦ ʬʘʢʪʠʯʝʩʢʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʢʦʤʧʦʥʝʥʪʦʡ ɺʩʝʣʝʥʥʦʡ. ʕʪʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʝ ʪʨʘʪʠʪʩʷ ʟʘʤʝʪʥʘʷ ʜʦʣʷ ʤʘʩʩʳ 

ʩʣʠʚʘʶʱʠʭʩʷ ʜʳʨ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ, 

ʙʣʘʛʦʜʘʨʷ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʘʪʝʨʠʝʡ, ʥʝ 

ʤʦʞʝʪ ʠʛʨʘʪʴ ʟʘʤʝʪʥʦʡ ʨʦʣʠ ʚ ʢʦʩʤʦʣʦʛʠʠ. ʕʪʦ ʥʝʚʝʨʥʦ.  

ɺʘʞʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʚ ʢʦʩʤʦʣʦʛʠʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʠʭ ʧʨʷʤʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʚʝʱʝʩʪʚʦ, ʘ ʪʝʤ, ʯʪʦ 

ʬʦʥ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 

ʨʝʟʝʨʚʫʘʨʦʤ ɺʩʝʣʝʥʥʦʡ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʵʪʠʤ ʬʦʥʦʚʳʤ 

çʘʢʢʫʤʫʣʷʪʦʨʦʤè, ʯʝʨʥʳʝ ʜʳʨʳ ʤʦʛʫʪ ʥʘʙʠʨʘʪʴ ʩʚʦʶ ʵʥʝʨʛʠʶ ʠ 

ʤʘʩʩʫ, ʘ ʧʨʠ ʚʟʘʠʤʥʳʭ ʩʣʠʷʥʠʷʭ ï ʩʙʨʘʩʳʚʘʪʴ ʩʚʦʶ ʤʘʩʩʫ ʚ ʵʪʦʪ 

ʨʝʟʝʨʚʫʘʨ. ɸ ʧʝʨʝʤʝʥʥʦʩʪʴ ʤʘʩʩʳ ʯʝʨʥʳʭ ʜʳʨ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʛʣʘʚʥʳʤ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʥʘʰʝʛʦ ʤʠʨʘ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ɺʩʝʣʝʥʥʦʡ. ɽʩʣʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʝ ʠʤʝʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʳ, ʪʦ 

ʝʛʦ ʚʦ ɺʩʝʣʝʥʥʦʡ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʤʥʦʛʦ ï ʚ ʚʠʜʝ ʥʘʢʦʧʣʝʥʥʦʛʦ 

ʬʦʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʦ ʵʥʝʨʛʠʠ (ʠʣʠ, ʪʦʯʥʝʝ, çʧʩʝʚʜʦʵʥʝʨʛʠʠè) 

ʵʪʘ ʢʦʤʧʦʥʝʥʪʘ ʤʦʞʝʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʚʦ ɺʩʝʣʝʥʥʦʡ. 
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ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʦʱʥʦʛʦ ʬʦʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʚʦʣʥ ʥʘʥʦʛʝʨʮʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʦʣʫʯʝʥʦ ʚ 2020-2021 ʛʦʜʘʭ 

ʨʘʜʠʦʪʝʣʝʩʢʦʧʘʤʠ NANOGrav ʠ PPTA. 

ɽʩʣʠ ʩ ʜʝʪʝʢʪʦʨʘʤʠ ʪʠʧʘ LIGO ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʣʘʙʦ ʠ ʦʪʜʘʶʪ ʠʤ ʪʦʣʴʢʦ ʯʘʩʪʴ ʩʚʦʝʡ 

ʧʩʝʚʜʦʵʥʝʨʛʠʠ, ʪʦ ʩ ʯʝʨʥʳʤʠ ʜʳʨʘʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ, 100%-ʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʉ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʧʘʜʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʚʦʣʥʳ ʥʘ ʯʝʨʥʫʶ ʜʳʨʫ ʚʳʛʣʷʜʠʪ ʢʘʢ ʩʣʦʞʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʜʳʨʳ ʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚʦʣʥʳ, ʢʦʪʦʨʦʝ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 

ʩʣʠʚʘʝʪʩʷ ʩ ʧʦʣʝʤ ʜʳʨʳ, ʫʩʠʣʠʚʘʷ ʝʛʦ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʧʘʜʘʶʱʝʛʦ ʚʤʝʩʪʝ ʩ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʚʦʣʥʘʤʠ ʥʘ 

ʯʝʨʥʫʶ ʜʳʨʫ, ʦʥʠ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʨʦʥʠʢʘʶʪ ʚ ʥʝʝ ʚʤʝʩʪʝ ʩ 

ʥʘʙʣʶʜʘʪʝʣʝʤ. ʈʘʜʠʫʩ ʯʝʨʥʦʡ ʜʳʨʳ ʜʦʣʞʝʥ ʙʳʪʴ ʦʜʠʥʘʢʦʚ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʘʢ ʚʥʝʰʥʝʛʦ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ, ʧʦʧʘʚʰʝʛʦ ʚ 

ʯʝʨʥʫ  ʁ ʜʳʨʫ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʚʥʫʪʨʠ ʥʝʝ ʫʞʝ ʚʥʝʩʣʠ 

ʩʚʦʡ ʚʢʣʘʜ (ʚʦʟʤʦʞʥʦ, ʜʦʤʠʥʠʨʫʶʱʠʡ) ʚ ʤʘʩʩʫ ʜʘʥʥʦʡ ʜʳʨʳ. 

ʕʪʦ ʠʥʪʝʨʝʩʥʳʡ ʬʝʥʦʤʝʥ: ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʥʝ 

ʦʙʣʘʜʘʶʱʠʝ ʣʦʢʘʣʴʥʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʦʡ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʚʥʦʩʷʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʛʣʦʙʘʣʴʥʫʶ ʤʘʩʩʫ ʯʝʨʥʦʡ ʜʳʨʳ, ʚʥʫʪʨʴ 

ʢʦʪʦʨʦʡ ʦʥʠ ʧʦʧʘʜʘʶʪ. ʊʦ ʝʩʪʴ, ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʙʣʶʜʘʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ ɺʩʝʣʝʥʥʦʡ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʜʣʷ ʝʝ ʟʘʤʳʢʘʥʠʷ (ʠʣʠ 

ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʯʝʨʥʫʶ ʜʳʨʫ), ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʥʝʟʘʤʢʥʫʪʘ, ʚʝʜʴ ʥʝʜʦʩʪʘʶʱʫʶ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ 

ʤʘʩʩʫ ʜʣʷ ʥʝʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ. 

ʌʠʟʠʢ-ʪʝʦʨʝʪʠʢ ʌʠʣʠʧ ɸʥʜʝʨʩʦʥ (1923-2020) ʧʦʣʫʯʠʣ 

ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʚ 1977 ʛʦʜʫ. ʆʥ ʦʙʣʘʜʘʣ ʚʳʜʘʶʱʠʤʩʷ 

ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʰʠʨʦʢʠʤ ʢʨʫʛʦʟʦʨʦʤ, ʩʜʝʣʘʚ ʦʪʢʨʳʪʠʷ ʚ ʮʝʣʦʤ 

ʨʷʜʝ ʦʙʣʘʩʪʝʡ ʬʠʟʠʢʠ ʦʪ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ ʜʦ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʇʦʩʣʝ 

ʦʪʢʨʳʪʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʥʘ ʜʝʪʝʢʪʦʨʝ LIGO, ʌ. ɸʥʜʝʨʩʦʥ 

ʚ 2018 ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ ʩ ʧʝʨʝʤʝʥʥʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʦʡ. 

ɸʥʘʣʦʛʠʯʥʫʶ ʤʳʩʣʴ ʚʳʩʢʘʟʘʣ ʠ ʥʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ɼʞʦʥ 

ʄʘʟʝʨ (ʩʤ. ʇʨʝʜʠʩʣʦʚʠʝ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ 

ɺʩʝʣʝʥʥʦʡ ʩ ʧʝʨʝʤʝʥʥʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʦʡ ʯʨʝʟʚʳʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʦ. 
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9.4 ɺʩʝʣʝʥʥʘʷ ʚʥʫʪʨʠ ʯʝʨʥʦʡ ʜʳʨʳ 

 

ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʷ ʯʠʪʘʣ ʣʝʢʮʠʠ 

ʦ ʯʝʨʥʳʭ ʜʳʨʘʭ, ʤʝʥʷ ʚʩʝʛʜʘ 

ʩʧʨʘʰʠʚʘʣʠ, ʯʪʦ ʩʣʫʯʘʝʪʩʷ ʩ ʪʝʤ, 

ʯʪʦ ʧʦʧʘʜʘʝʪ ʚ ʯʝʨʥʫʶ ʜʳʨʫ. 

ʂʦʨʦʪʢʠʡ ʦʪʚʝʪ: ʤʳ ʥʝ ʟʥʘʝʤ.  

ʇʦʣʴ ɼʵʚʠʩ (1994) 

 

ʅʘ ʬʦʥʝ ʨʘʩʪʫʱʝʛʦ ʨʘʟʦʯʘʨʦʚʘʥʠʷ ʦʜʥʦʨʘʟʦʚʦʡ ʢʚʘʥʪʦʚʦʡ 

ʤʦʜʝʣʴʶ ɺʩʝʣʝʥʥʦʡ, ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʫʩʠʣʠʷ ʧʦ ʩʦʟʜʘʥʠʶ 

ʮʠʢʣʠʯʝʩʢʠʭ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʉʨʝʜʠ ʘʚʪʦʨʦʚ ʪʘʢʠʭ 

ʤʦʜʝʣʝʡ ʦʪʤʝʪʠʤ ʈ. ʇʝʥʨʦʫʟʘ, ʅ. ʇʦʧʣʘʚʩʢʦʛʦ, ʇ. ʉʪʝʡʥʭʘʨʜʘ ʠ 

ʅ. ʊʫʨʦʢʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʮʠʢʣʠʯʝʩʢʘʷ ʢʦʩʤʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ 

ʝʩʪʝʩʪʚʝʥʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʙʣʶʜʘʝʤʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʝʨʥʳʭ 

ʜʳʨ, ʝʩʣʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʨʝʣʠʢʪʦʚʳʤʠ ʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʠʟ ʮʠʢʣʘ 

ʚ ʮʠʢʣ (ʭʦʪʷ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ ʪʘʢʦʛʦ 

ʥʘʢʦʧʣʝʥʠʷ). ʉʨʝʜʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʥʘʠʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʦ ʚʳʛʣʷʜʠʪ ʤʦʜʝʣʴ ʇʦʧʣʘʚʩʢʦʛʦ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʡ ɺʩʝʣʝʥʥʘʷ ʧʫʣʴʩʠʨʫʝʪ ʚ ʦʛʨʦʤʥʦʡ ʯʝʨʥʦʡ ʜʳʨʝ. ʊʘʢʫʶ 

ʤʦʜʝʣʴ ʧʨʝʜʣʘʛʘʣʠ ʠ ʨʘʥʴʰʝ, ʥʦ ʇʦʧʣʘʚʩʢʠʡ ʧʦʜʚʝʣ ʧʦʜ ʥʝʝ 

ʩʦʣʠʜʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. ʄʝʭʘʥʠʟʤ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ ʦʥ ʩʪʨʦʠʪ ʥʘ ʦʩʥʦʚʝ ʥʝ ʆʊʆ, ʘ ʥʝʵʡʥʰʪʝʡʥʦʚʩʢʦʡ ʪʝʦʨʠʠ, 

ʚ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʫʝʪ ʩʠʣʴʥʦʝ ʦʪʪʘʣʢʠʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ 

ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ.  

ʅʘʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ɺʩʝʣʝʥʥʦʡ ʚ ʯʝʨʥʦʡ 

ʜʳʨʝ? ʆʙʳʯʥʦ ʯʝʨʥʳʝ ʜʳʨʳ ʧʨʠʥʷʪʦ ʜʝʤʦʥʠʟʠʨʦʚʘʪʴ, ʦʩʦʙʝʥʥʦ 

ʚ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʢʦʪʦʨʘʷ ʞʠʚʦʧʠʩʫʝʪ ʠʭ ʢʘʢ 

ʩʚʝʨʭʧʣʦʪʥʳʭ ʧʦʞʠʨʘʪʝʣʝʡ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʟʘʪʷʛʠʚʘʶʪ ʚ ʩʝʙʷ 

ʟʘʟʝʚʘʚʰʠʭʩʷ ʘʩʪʨʦʥʘʚʪʦʚ, ʧʨʠ ʵʪʦʤ ʙʝʩʧʦʱʘʜʥʦ ʨʘʩʪʷʛʠʚʘʷ ʠʭ 

ʧʨʠʣʠʚʥʳʤʠ ʩʠʣʘʤʠ (ʵʪʦʪ ʧʨʦʮʝʩʩ ʜʘʞʝ ʧʦʣʫʯʠʣ ʟʣʦʚʝʱʝʝ 

ʥʘʟʚʘʥʠʝ çʩʧʘʛʝʪʪʠʬʠʢʘʮʠʷè). ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʩʚʝʨʭʧʣʦʪʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʯʝʨʥʳʝ ʜʳʨʳ ʟʚʝʟʜʥʳʭ ʤʘʩʩ. ʉʚʝʨʭʤʘʩʩʠʚʥʘʷ 

ʯʝʨʥʘʷ ʜʳʨʘ, ʥʘʧʨʠʤʝʨ, ʜʳʨʘ ʚ ʩʪʦ ʤʠʣʣʠʦʥʦʚ ʩʦʣʥʝʯʥʳʭ ʤʘʩʩ ʚ 

ʮʝʥʪʨʝ ɸʥʜʨʦʤʝʜʳ, ʦʙʣʘʜʘʝʪ ʦʯʝʥʴ ʩʢʨʦʤʥʦʡ ʧʣʦʪʥʦʩʪʴʶ - ʚʩʝʛʦ 

ʚ 1.8 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʚʦʜʳ. ɸ ʢʨʫʧʥʳʝ ʛʘʣʘʢʪʠʯʝʩʢʠʝ ʜʳʨʳ, 

ʜʦʩʪʠʛʘʶʱʠʝ ʤʘʩʩʳ ʚ 10
10

 ʤʘʩʩ ʩʦʣʥʮʘ, ʠʤʝʶʪ ʧʣʦʪʥʦʩʪʴ ʚ 7 ʨʘʟ 

ʤʝʥʴʰʝ ʧʣʦʪʥʦʩʪʠ ʚʦʟʜʫʭʘ. ʇʨʠʣʠʚʥʳʝ ʩʠʣʳ ʥʘ ʛʨʘʥʠʮʝ ʯʝʨʥʦʡ 
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ʜʳʨʳ ʚ 30 ʤʘʩʩ ʩʦʣʥʮʘ ʠ ʨʘʜʠʫʩʦʤ ʚ 100 ʢʤ (ʪʠʧʠʯʥʦʡ ʜʣʷ 

ʧʦʧʫʣʷʮʠʠ, ʦʪʢʨʳʪʦʡ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʠ LIGO), ʜʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʜʦʩʪʠʛʘʶʪ ʤʠʣʣʠʦʥʘ ʟʝʤʥʳʭ ʫʩʢʦʨʝʥʠʡ g, ʟʘʪʦ ʥʘ ʛʨʘʥʠʮʝ 

ʯʝʨʥʦʡ ʜʳʨʳ ʚ 4 ʤʠʣʣʠʦʥʘ ʤʘʩʩ ʉʦʣʥʮʘ ʚ ʮʝʥʪʨʝ ʥʘʰʝʛʦ 

ʄʣʝʯʥʦʛʦ ʇʫʪʠ, ʵʪʦ ʧʨʠʣʠʚʥʦʝ ʫʩʢʦʨʝʥʠʝ ʥʝʟʘʤʝʪʥʦ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 10
-4

 g. 

ɹʝʟʫʩʣʦʚʥʦ, ʯʝʨʥʳʝ ʜʳʨʳ ï ʚʝʩʴʤʘ ʥʝʦʙʳʯʥʳʝ ʦʙʲʝʢʪʳ. 

ɺʨʝʤʷ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʢʦʣʴʢʦ ʙʳ ʦʥ ʥʝ 

ʧʦʩʳʣʘʣ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʦʥʜʦʚ ʩ ʟʘʜʘʯʝʡ ʧʨʦʥʠʢʥʫʪʴ ʚ 

ʯʝʨʥʫʶ ʜʳʨʫ, ʦʥʠ ʙʫʜʫʪ ʥʘʚʝʯʥʦ ʟʘʩʪʨʝʚʘʪʴ ʥʘ ʝʝ ʛʨʘʥʠʮʝ, ʢʘʢ 

ʤʫʭʠ ʚ ʷʥʪʘʨʝ. ʆʪʤʝʪʠʤ, ʯʪʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʪʘʢʠʝ ʟʦʥʜʳ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʚ ʯʝʨʥʫʶ ʜʳʨʫ, ʪʦʣʴʢʦ 

ʝʩʣʠ ʦʥʘ ʩʘʤʘ ʨʘʩʰʠʨʠʪʩʷ ʠ ʧʨʦʛʣʦʪʠʪ ʠʭ. ɿʥʘʤʝʥʠʪʳʡ ʧʘʨʘʜʦʢʩ 

ʯʝʨʥʦʡ ʜʳʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʥʝʥʠʝ ʚʥʝʰʥʝʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʘʜʘʶʱʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʢʦʪʦʨʳʡ, ʧʦ ʩʚʦʠʤ ʯʘʩʘʤ, ʙʳʩʪʨʦ 

ʧʨʦʥʠʢʘʝʪ ʚʥʫʪʨʴ ʯʝʨʥʦʡ ʜʳʨʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʶʶ 

ʜʦʣʶ ʩʝʢʫʥʜʳ ʧʦ ʯʘʩʘʤ ʥʘʙʣʶʜʘʪʝʣʷ, ʧʝʨʝʩʝʢʘʶʱʝʛʦ ʛʨʘʥʠʮʫ 

ʯʝʨʥʦʡ ʜʳʨʳ, ʠʩʪʦʨʠʷ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʜʦʣʞʥʘ 

ʟʘʢʦʥʯʠʪʴʩʷ, ʘ ʚʨʝʤʷ ʚʜʘʣʠ ʦʪ ʯʝʨʥʦʡ ʜʳʨʳ ʜʦʣʞʥʦ ʜʦʩʪʠʯʴ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʦʰʝʣʦʤʠʪʝʣʴʥʳʡ ʚʳʚʦʜ, 

ʯʪʦ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʜʚʠʞʝʥʠʠ ʥʘʙʣʶʜʘʪʝʣʷ ʚʥʫʪʨʠ ʯʝʨʥʦʡ 

ʜʳʨʳ, ʚʨʝʤʷ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʙʫʜʝʪ ʙʦʣʴʰʝ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ! 

ʕʪʦʪ ʧʘʨʘʜʦʢʩ ʠʤʝʝʪ ʤʝʩʪʦ ʪʦʣʴʢʦ ʚ ʠʜʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʩ 

ʥʝʚʝʩʦʤʤr ʥʘʙʣʶʜʘʪʝʣʝʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʡ ʯʝʨʥʦʡ 

ʜʳʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʨʴʝʨ ʠʟ ʙʝʩʢʦʥʝʯʥʦ ʤʝʜʣʝʥʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʨʘʩʪʷʛʠʚʘʝʪ ʚʨʝʤʷ ʥʘʙʣʶʜʘʪʝʣʷ: ʜʘʞʝ ʜʚʠʛʘʷʩʴ 

ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ, ʦʥ ʥʝ ʤʦʞʝʪ ʧʨʝʦʜʦʣʝʪʴ ʵʪʦʪ ʙʘʨʴʝʨ. ʅʦ ʥʝʪ 

ʥʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʜʚʠʞʝʥʠʝ ʩʘʤʦʛʦ ʙʘʨʴʝʨʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʜʳʨʘ ʨʘʩʪʝʪ, ʧʦʛʣʦʱʘʷ ʚʝʱʝʩʪʚʦ ʠʣʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʦ ʧʘʜʘʶʱʠʡ 

ʥʘʙʣʶʜʘʪʝʣʴ ʚʙʣʠʟʠ ʜʳʨʳ ʙʫʜʝʪ ʙʳʩʪʨʦ ʝʶ ʧʦʛʣʦʱʝʥ, ʜʘʞʝ ʧʦ 

ʯʘʩʘʤ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʘʨʘʜʦʢʩ 

ʚʥʝʰʥʝʛʦ ʚʨʝʤʝʥʠ çʙʦʣʴʰʝʛʦ, ʯʝʤ ʙʝʩʢʦʥʝʯʥʦʩʪʴè ʥʝ ʚʦʟʥʠʢʘʝʪ. 

ʅʦ ʦʥ ʥʝ ʚʦʟʥʠʢʘʝʪ, ʜʘʞʝ ʝʩʣʠ ʜʳʨʘ ʥʝ ʨʘʩʪʝʪ ʠʟ-ʟʘ ʘʢʢʨʝʮʠʠ, 

ʧʦʪʦʤʫ ʯʪʦ ʥʘʙʣʶʜʘʪʝʣʝʡ ʙʝʟ ʤʘʩʩʳ (ʠʣʠ ʙʝʟ ʵʥʝʨʛʠʠ) ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʶʙʦʡ çʥʘʙʣʶʜʘʪʝʣʴè, ʜʘʞʝ ʚ ʚʠʜʝ 
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ʦʪʜʝʣʴʥʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠʮʳ, ʧʦʜʣʝʪʝʚ ʢ ʩʘʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʝʨʥʦʡ ʜʳʨʳ, ʚʳʟʦʚʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʛʨʘʚʠʪʘʮʠʶ ʚ ʜʘʥʥʦʤ 

ʤʝʩʪʝ, ʦʪʯʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʯʝʨʥʦʡ ʜʳʨʳ ʜʦʣʞʥʘ ʦʙʨʘʟʦʚʘʪʴ ʙʫʛʦʨ 

ʠ ʧʨʦʛʣʦʪʠʪʴ ʥʘʙʣʶʜʘʪʝʣʷ ï ʟʘ ʢʦʥʝʯʥʦʝ ʚʨʝʤʷ ʜʣʷ ʚʥʝʰʥʝʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ. ʊʘʢʠʤ ʞʝ ʩʧʦʩʦʙʦʤ, ʪʦʣʴʢʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʦʯʝʚʠʜʥʳʤ, ʩʣʠʚʘʶʪʩʷ ʯʝʨʥʳʝ ʜʳʨʳ ʩʨʘʚʥʠʤʳʭ ʤʘʩʩ: ʧʨʠ ʠʭ 

ʩʙʣʠʞʝʥʠʠ ʦʙʨʘʟʫʝʪʩʷ ʦʙʱʠʡ ʛʦʨʠʟʦʥʪ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʡ 

ʦʭʚʘʪʳʚʘʝʪ ʦʙʝ ʜʳʨʳ. ʕʪʦʪ ʛʦʨʠʟʦʥʪ ʥʝʩʠʤʤʝʪʨʠʯʥʳʡ, ʥʦ, ʧʦʩʣʝ 

ʚʩʧʳʰʢʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʦʥ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʠ 

ʩʪʘʥʦʚʠʪʩʷ ʩʬʝʨʦʡ. 

ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʘʩʪʨʦʥʘʚʪʦʤ ʚʥʫʪʨʠ ʯʝʨʥʦʡ ʜʳʨʳ? ɺʦʪ 

ʢʘʢ ʩʫʜʴʙʘ ʯʘʩʪʠʮʳ, ʧʨʦʣʝʪʘʶʱʝʡ ʛʨʘʥʠʮʫ ʩʬʝʨʳ ʐʚʘʨʮʰʠʣʴʜʘ, 

ʦʧʠʩʳʚʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʢʥʠʛʝ ʀ. ɹ. ʍʨʠʧʣʦʚʠʯʘ, ʥʘʧʠʩʘʥʥʦʡ 

ʥʘ ʦʩʥʦʚʝ ʣʝʢʮʠʡ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʝ (çʆʙʱʘʷ 

ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠè, 2002): çéʯʘʩʪʠʮʘ ʜʦʩʪʠʛʘʝʪ ʩʬʝʨʳ 

ʐʚʘʨʮʰʠʣʴʜʘ ʟʘ ʢʦʥʝʯʥʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʚʨʝʤʷé ʇʨʠ ʵʪʦʤ ʚʙʣʠʟʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʜʠʫʩʘ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮʳ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ 

ʚʨʝʤʝʥʠ ʩʪʨʝʤʠʪʩʷ ʢ ὧ [ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ]. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʯʘʩʪʠʮʘ 
ʧʝʨʝʩʝʯʝʪ ʩʬʝʨʫ ʐʚʘʨʮʰʠʣʴʜʘ, ʦʥʘ ʜʚʠʞʝʪʩʷ  ʢ ʮʝʥʪʨʫ ὶ π ʠ 
ʜʦʩʪʠʛʘʝʪ ʝʛʦ ʪʘʢʞʝ ʟʘ ʢʦʥʝʯʥʦʝ ʚʨʝʤʷ. ɿʜʝʩʴ, ʧʨʠ ὶ ὶ , 

Ὣ  ʩʪʘʥʦʚʠʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʘ Ὣ   ï ʧʦʣʦʞʠʪʝʣʴʥʳʤ. ʀʥʳʤʠ 
ʩʣʦʚʘʤʠ, ʚʥʫʪʨʠ ʩʬʝʨʳ ʐʚʘʨʮʰʠʣʴʜʘ ὸ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʧʦʜʦʙʥʦʡ ʢʦʦʨʜʠʥʘʪʦʡ, ʘ ὶ - ʚʨʝʤʝʥʠʧʦʜʦʙʥʦʡ! 
ɼʚʠʞʝʥʠʝ ʯʘʩʪʠʮʳ ʧʨʠ ὶ ὶ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʪʝʯʝʪ çʚʨʝʤʷè ὶ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ: ʦʥʦ ʪʝʯʝʪ ʚ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ὶ π. ʅʦ ʵʪʦ 
ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʞʝ ʝʩʣʠ ʧʦʧʳʪʘʪʴʩʷ, ʩʢʘʞʝʤ, ʚʢʣʶʯʠʚ ʨʘʢʝʪʥʳʡ 

ʜʚʠʛʘʪʝʣʴ, ʠʟʤʝʥʠʪʴ ʧʨʠ ὶ ὶʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ 

ʥʘ ʦʙʨʘʪʥʦʝ, ʪʦ ʵʪʦ ʥʝ ʫʜʘʩʪʩʷ, ʢʘʢʠʤ ʙʳ ʤʦʱʥʳʤ ʥʠ ʙʳʣ 

ʜʚʠʛʘʪʝʣʴ. ɺʥʫʪʨʠ ʩʬʝʨʳ ὶ ὶ ʜʚʠʞʝʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʢ 

ʮʝʥʪʨʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʬʝʨʘ ʐʚʘʨʮʰʠʣʴʜʘ ï ʵʪʦ ʛʦʨʠʟʦʥʪ 

ʩʦʙʳʪʠʡ, ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʢʣʘʧʘʥ, ʥʝ ʧʨʦʧʫʩʢʘʶʱʠʤ ʥʘʨʫʞʫ, ʢ 

ʫʜʘʣʝʥʥʦʤʫ ʥʘʙʣʶʜʘʪʝʣʶ, ʥʠʢʘʢʠʭ ʩʠʛʥʘʣʦʚ. ʆʪʩʶʜʘ ʠ ʥʘʟʚʘʥʠʝ 

ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ ï ʯʝʨʥʘʷ ʜʳʨʘè.  

ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʨʘʩʩʫʞʜʝʥʠʷ ʦ çʚʨʝʤʝʥʠè, 

çʪʝʢʫʱʝʤ ʢ ʥʫʣʝʚʦʤʫ ʨʘʜʠʫʩʫè, ʬʠʟʠʯʝʩʢʠ ʙʝʩʩʤʳʩʣʝʥʥʳ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʜʝʣʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮʳ ʚʥʫʪʨʠ ʯʝʨʥʦʡ 

ʜʳʨʳ ʣʶʙʦʡ ʧʣʦʪʥʦʩʪʠ. ʂʨʫʧʥʝʡʰʠʡ ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ 

ʯʝʨʥʳʭ ʜʳʨ, ʥʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ʈʦʜʞʝʨ ʇʝʥʨʦʫʟ, ʦʪʥʦʩʠʪʩʷ ʢ 

ʪʝʤ ʫʯʝʥʳʤ, ʢʪʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʯʝʨʥʫ  ʁ ʜʳʨʫ ʢʘʢ ʦʙʣʘʩʪ ɹ
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ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ. ʆʥ ʧʨʠʚʦʜʠʪ ʪʘʢʦʡ ʠʟʷʱʥʳʡ 

ʤʳʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʩʦʟʜʘʥʠʶ ʠʟʥʫʪʨʠ ʯʝʨʥʦʡ ʜʳʨʳ ʠʣʠ 

çʤʘʢʩʠʤʘʣʴʥʦʡ ʣʦʚʫʰʝʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠè: çʊʝʭʥʠʯʝʩʢʠ 

ʨʘʟʚʠʪʳʝ (ʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʝʟʨʘʩʩʫʜʥʦ ʭʨʘʙʨʳʝ) ʩʫʱʝʩʪʚʘ 

ʥʘʩʝʣʷʶʪ ʛʘʣʘʢʪʠʢʫ (ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʵʣʣʠʧʪʠʯʝʩʢʫʶ), 

ʩʦʜʝʨʞʘʱʫʶ ʦʢʦʣʦ 10
11

 ʟʚʝʟʜ. ʉ ʧʦʤʦʱʴʶ ʨʘʢʝʪ ʵʪʠ ʩʫʱʝʩʪʚʘ 

ʫʭʠʪʨʠʣʠʩʴ ʠʟʤʝʥʠʪʴ ʩʢʦʨʦʩʪʠ ʟʚʝʟʜ, ʧʨʠʯʝʤ ʪʘʢ, ʯʪʦ éʚʩʝ 

ʟʚʝʟʜʳ ʧʘʜʘʶʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʮʝʥʪʨʘ ʠ ʜʦʣʞʥʳ ʜʦʩʪʠʛʥʫʪʴ ʝʛʦ 

ʦʢʨʝʩʪʥʦʩʪʠ ʧʦʯʪʠ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ. éʈʘʟʤʝʨ ʦʙʣʘʩʪʠ, ʚ 

ʢʦʪʦʨʦʡ ʜʦʣʞʥʳ ʩʦʙʨʘʪʴʩʷ ʟʚʝʟʜʳ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 50 ʨʘʟ 

ʙʦʣʴʰʝ ʨʘʟʤʝʨʘ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʪʘʢʦʤ ʦʙʲʝʤʝ ʜʦʩʪʘʪʦʯʥʦ 

ʤʝʩʪʘ ʜʣʷ ʚʩʝʭ ʟʚʝʟʜ, ʠ ʦʥʠ ʤʦʛʫʪ ʪʘʤ ʩʦʙʨʘʪʴʩʷ ʨʘʥʴʰʝ, ʯʝʤ 

ʚʦʟʥʠʢʥʝʪ ʦʧʘʩʥʦʩʪʴ ʩʪʦʣʢʥʦʚʝʥʠʡ. (ɽʩʣʠ ʫʛʦʜʥʦ, ʦʥʠ ʤʦʛʫʪ 

ʜʚʠʛʘʪʴʩʷ ʪʘʢ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʡ ʚʦʦʙʱʝ!) ʅʦ 

ʧʨʠʚʝʜʝʪ ʣʠ ʵʪʦ ʢ ʨʘʟʚʠʪʠʶ ʣʦʚʫʰʝʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ? 

ʅʝʠʟʙʝʞʥʦʩʪʴ ʵʪʦʛʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʩʪʳʤʠ ʨʘʩʩʫʞʜʝʥʠʷʤʠè. 

ɼʘʣʝʝ ʤʘʪʝʤʘʪʠʢ ʇʝʥʨʦʫʟ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʩʧʳʰʢʫ ʩʚʝʪʘ ʚ 

ʮʝʥʪʨʝ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʛʘʣʘʢʪʠʢʠ çʭʨʘʙʨʳʭ ʩʫʱʝʩʪʚè ʠ 

ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʚʝʪ ʨʘʟʚʝʨʥʝʪʩʷ ʥʘ ʢʨʘʶ ʪʘʢʦʡ ʛʘʣʘʢʪʠʢʠ, 

ʢʦʪʦʨʘʷ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʯʝʨʥʫʶ ʜʳʨʫ ʠʣʠ ʟʘʤʢʥʫʪʫʶ ɺʩʝʣʝʥʥʫʶ, 

ʠ ʥʘʯʥʝʪ ʩʭʦʜʠʪʴʩʷ ʦʧʷʪʴ. ʋʯʝʥʳʡ ʧʦʜʯʝʨʢʠʚʘʝʪ: çʕʪʦʪ ʧʨʠʤʝʨ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʪ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ ʥʘʙʣʶʜʘʪʝʣʴ ʜʦʣʞʝʥ 

ʙʳʪʴ çʫʥʠʯʪʦʞʝʥè ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʥ ʧʦʧʘʣ ʚ ʢʨʠʪʠʯʝʩʢʫʶ 

ʦʙʣʘʩʪʴ. ɺ ʦʢʨʝʩʪʥʦʩʪʠ ʣʦʚʫʰʝʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʚʠʟʥʘ ʚʩʝ 

ʝʱʝ ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʘ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʥʦ 

ʨʝʛʫʣʷʨʥʦè. (ʈ. ʇʝʥʨʦʫʟ çʉʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠè, 

1972).  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ ʇʝʥʨʦʫʟʘ ʠʜʝʪ ʚʨʘʟʨʝʟ ʩ 

ʨʘʩʩʫʞʜʝʥʠʷʤʠ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʦ ʧʝʨʝʤʝʥʝ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʥʫʪʨʠ ʯʝʨʥʦʡ ʜʳʨʳ, ʠ ʦ ʥʝʫʜʝʨʞʠʤʦʤ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʩʞʘʪʠʠ ʚʩʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʯʝʨʥʦʡ ʜʳʨʳ ʚ 

ʥʫʣʝʚʫʶ ʪʦʯʢʫ ʩʠʥʛʫʣʷʨʥʦʩʪʠ. 

ɸʚʪʦʨʫ ʥʝʠʟʚʝʩʪʥʦ, ʢʪʦ ʧʝʨʚʳʡ ʟʘʧʫʩʪʠʣ ʚ ʥʘʫʯʥʳʡ 

ʦʙʠʭʦʜ ʵʪʫ ʤʠʩʪʠʯʝʩʢʫʶ ʧʝʨʝʩʪʘʥʦʚʢʫ ʚʨʝʤʝʥʠ ʠ ʨʘʜʠʫʩʘ ʚʥʫʪʨʠ 

ʯʝʨʥʦʡ ʜʳʨʳ, ʥʦ ʧʦʥʷʪʥʦ, ʦʪʢʫʜʘ ʨʘʩʪʫʪ ʥʦʛʠ ʫ ʵʪʦʡ ʠʜʝʠ. ɺ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʢʚʘʜʨʘʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ (ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-

ʚʨʝʤʝʥʠ) ʨʘʚʝʥ ʩʫʤʤʝ ʢʚʘʜʨʘʪʦʚ ʠʥʪʝʨʚʘʣʦʚ ʚʩʝʭ ʢʦʦʨʜʠʥʘʪ, 

ʫʤʥʦʞʝʥʥʳʭ ʥʘ ʤʝʪʨʠʯʝʩʢʠʡ ʪʝʥʟʦʨ Ὣ   (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ II): 
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Ὠί  Ὣ Ὠὸ Ὣ Ὠὶ Ễ . ɺ ʧʨʦʩʪʦʤ ʩʣʫʯʘʝ ʧʣʦʩʢʦʛʦ (ʪʦ 

ʝʩʪʴ, ʢʦʛʜʘ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ Ὣ  ʨʘʚʥʳ 

ʝʜʠʥʠʮʝ) ʜʚʫʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦ 

ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ. ʂʚʘʜʨʘʪ 4-ʭ ʤʝʨʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʟʘʤʝʪʥʦ 

ʩʣʦʞʥʝʝ ʢʚʘʜʨʘʪʘ ʛʠʧʦʪʝʥʫʟʳ ʰʢʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ: ʢʚʘʜʨʘʪ 

ʢʦʦʨʜʠʥʘʪʳ ʚʨʝʤʝʥʠ ʚʭʦʜʠʪ ʚ ʥʝʛʦ ʩʦ ʟʥʘʢʦʤ ʤʠʥʫʩ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʪʨʠ ʢʚʘʜʨʘʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ï ʩʦ ʟʥʘʢʦʤ 

ʧʣʶʩ. ʅʘʙʦʨ ʟʥʘʢʦʚ ʚ ʩʫʤʤʝ ʢʦʤʧʦʥʝʥʪ ʠʥʪʝʨʚʘʣʘ (-+++) 

ʥʘʟʳʚʘʝʪʩʷ ʩʠʛʥʘʪʫʨʦʡ ʤʝʪʨʠʢʠ. ʇʝʨʚʳʡ ʟʥʘʢ ʤʠʥʫʩʘ ʚ ʩʠʛʥʘʪʫʨʝ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʤʥʠʤʦʡ ʢʦʦʨʜʠʥʘʪʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʩʝʡ ʨʝʘʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ, ʢ ʢʦʪʦʨʳʤ ʦʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ. ɺ ʚʳʨʘʞʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʚ ʤʝʪʨʠʢʝ ʐʚʘʨʮʰʠʣʴʜʘ ʚʭʦʜʷʪ ʚʝʣʠʯʠʥʳ ʪʠʧʘ ρ ὢ 

ʠ ρ ρ ὢϳ . ɺʥʝ ʯʝʨʥʦʡ ʜʳʨʳ ὢ<1, ʚʥʫʪʨʠ ὢ>1. ɻʨʘʥʠʮʘ 
ʐʚʘʨʮʰʠʣʴʜʘ ʦʟʥʘʯʘʝʪ ὢ=1, ʠ ʩʤʝʥʫ ʟʥʘʢʦʚ ʧʝʨʝʜ ʢʚʘʜʨʘʪʘʤʠ 
ʨʘʜʠʘʣʴʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʳ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ II). 

ʉʠʛʥʘʪʫʨʘ ʤʝʪʨʠʢʠ çʧʦʨʪʠʪʩʷè: (+-++). ʉʪʨʦʛʦ ʛʦʚʦʨʷ, ʝʩʣʠ 

ʚʥʫʪʨʠ ʯʝʨʥʦʡ ʜʳʨʳ ʢʚʘʜʨʘʪ ʚʨʝʤʝʥʠ ʩʪʘʥʦʚʠʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʪʦ ʩʘʤʦ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʤʥʠʤʳʤ (ʢʘʢ ʠ 

ʨʘʜʠʘʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʘ). ʇʝʨʝʭʦʜ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤ ʠ ʤʥʠʤʳʤ 

ʚʨʝʤʝʥʘʤʠ ʥʝʧʨʠʚʳʯʝʥ ʜʣʷ ʬʠʟʠʢʦʚ, ʠ ʦʥʠ ʝʛʦ ʠʟʙʝʛʘʶʪ. 

ʇʦʵʪʦʤʫ, ʚʤʝʩʪʦ ʧʨʠʟʥʘʥʠʷ ʤʥʠʤʦʛʦ ʚʨʝʤʝʥʠ, ʤʥʦʛʠʝ ʬʠʟʠʢʠ 

ʫʭʚʘʪʠʣʠʩʴ ʟʘ ʠʜʝʶ ʧʝʨʝʦʙʦʟʥʘʯʝʥʠʷ ʨʘʜʠʫʩʘ ʢʘʢ ʚʨʝʤʝʥʠ, ʘ 

ʚʨʝʤʝʥʠ - ʢʘʢ ʨʘʜʠʫʩʘ. ʕʪʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʦ ʧʨʘʚʠʣʴʥʫʶ 

ʩʠʛʥʘʪʫʨʫ ʤʝʪʨʠʢʠ (-+++), ʥʦ ʜʦʨʦʛʦʡ ʮʝʥʦʡ - ʚʳʟʳʚʘʣʦ 

ʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʜʠʥʘʤʠʢʫ ʜʚʠʞʝʥʠʷ ʪʝʣ ʚʥʫʪʨʠ ʯʝʨʥʦʡ ʜʳʨʳ ʠ 

ʬʠʟʠʯʝʩʢʠ ʥʝʧʨʠʩʪʦʡʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ ʪʠʧʘ çʚʨʝʤʷ ʪʝʯʝʪ ʢ 

ʥʘʯʘʣʫ ʢʦʦʨʜʠʥʘʪè. ɽʩʣʠ ʞʝ ʚʚʝʩʪʠ ʤʥʠʤʦʝ ʚʨʝʤʷ ʠ ʤʥʠʤʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʚʥʫʪʨʠ ʯʝʨʥʦʡ ʜʳʨʳ, ʪʦ ʩʦʭʨʘʥʷʝʪʩʷ ʦʙʳʯʥʘʷ 

ʩʠʛʥʘʪʫʨʘ (-+++). 

ɺ ʤʦʜʝʣʠ ʇʝʥʨʦʫʟʘ ʟʚʝʟʜʳ ʧʘʜʘʶʪ ʢ ʮʝʥʪʨʫ ʵʣʣʠʧʪʠʯʥʦʡ 

ʛʘʣʘʢʪʠʢʠ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʦ ʢʦʣʣʘʧʩʫ. ʅʦ ʪʘʢʦʝ ʩʞʘʪʠʝ ʩʦʚʩʝʤ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʯʝʨʥʦʡ ʜʳʨʳ. 

ʇʨʦʚʝʜʝʤ ʩʣʝʜʫʶʱʠʡ ʤʳʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʩʦʟʜʘʥʠʶ 

ʟʘʤʢʥʫʪʦʡ ʚʩʝʣʝʥʥʦʡ. ʇʫʩʪʴ ʚ ʮʝʥʪʨʝ ʤʦʜʝʣʴʥʦʡ ʚʩʝʣʝʥʥʦʡ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘʰ ʄʣʝʯʥʳʡ ʇʫʪʴ. ɼʦʙʘʚʠʤ ʚʦʢʨʫʛ ʥʘʰʝʡ 

ɻʘʣʘʢʪʠʢʠ ʩʬʝʨʠʯʝʩʢʠʡ ʩʣʦʡ ʩ ʪʘʢʦʡ ʞʝ ʤʘʩʩʦʡ. ʅʘʙʣʶʜʘʪʝʣʴ ʥʘ 

ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʝ ʵʪʦʛʦ ʩʣʦʷ ʙʫʜʝʪ ʠʩʧʳʪʳʚʘʪʴ ʧʨʠʪʷʞʝʥʠʝ, ʢʘʢ 

ʩʘʤʦʛʦ ʩʣʦʷ, ʪʘʢ ʠ ɻʘʣʘʢʪʠʢʠ. ʅʦ ʜʣʷ ʥʘʩ, ʞʠʪʝʣʝʡ ʄʣʝʯʥʦʛʦ 
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ʇʫʪʠ, ʜʦʙʘʚʣʝʥʠʝ ʚʥʝʰʥʝʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʩʣʦʷ ʥʠʯʝʛʦ ʥʝ 

ʠʟʤʝʥʠʪ ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʉʦʣʥʮʘ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ɻʘʣʘʢʪʠʢʠ, ʘ 

ʪʘʢʞʝ ʜʠʥʘʤʠʢʘ ʚʩʝʭ ʟʚʝʟʜ ʠ ʧʣʘʥʝʪ ʩʦʭʨʘʥʠʪʩʷ ʧʨʝʞʥʝʡ. ʕʪʦʪ 

ʬʘʢʪ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʦʪ ʚʥʝʰʥʠʭ 

ʩʬʝʨʠʯʝʩʢʠʭ ʩʣʦʝʚ ʜʦʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʚ ʪʝʦʨʠʠ ʅʴʶʪʦʥʘ, ʪʘʢ ʠ ʚ 

ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ. ʅʘʯʥʝʤ ʥʘʨʘʱʠʚʘʪʴ ʚʦʢʨʫʛ ʥʘʰʝʛʦ ʟʘʨʦʜʳʰʘ 

ʚʩʝʣʝʥʥʦʡ ʚʥʝʰʥʠʝ ʩʣʦʠ ï ʩ ʫʚʝʣʠʯʠʚʘʶʱʠʤʩʷ ʨʘʜʠʫʩʦʤ ʠ, ʜʣʷ 

ʫʜʦʙʩʪʚʘ, ʩ ʪʦʡ ʞʝ ʧʣʦʪʥʦʩʪʴʶ, ʯʪʦ ʠ ʧʝʨʚʳʡ ʩʣʦʡ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʤʝʱʘʷ ʥʘʙʣʶʜʘʪʝʣʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʘʤʦʛʦ 

ʚʥʝʰʥʝʛʦ ʩʣʦʷ, ʤʳ ʫʙʝʞʜʘʝʤʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ 

ʥʘʰʝʡ ʚʩʝʣʝʥʥʦʡ. ʅʦ ʜʣʷ ʞʠʪʝʣʝʡ ʄʣʝʯʥʦʛʦ ʇʫʪʠ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʥʠʯʝʛʦ ʥʝ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ï ʦʥʠ ʥʝ ʯʫʚʩʪʚʫʶʪ ʧʨʠʪʷʞʝʥʠʷ 

ʚʥʝʰʥʠʭ ʩʣʦʝʚ. ɺʥʫʪʨʝʥʥʠʡ ʥʘʙʣʶʜʘʪʝʣʴ ʦʢʘʟʳʚʘʝʪʩʷ 

ʨʘʚʥʦʜʫʰʝʥ ʢ ʚʥʝʰʥʝʤʫ ʤʠʨʫ. ʅʘʙʣʶʜʘʪʝʣʴ ʥʘ ʩʘʤʦʤ ʚʥʝʰʥʝʤ 

ʩʣʦʝ, ʥʘʦʙʦʨʦʪ, ʙʫʜʝʪ ʩ ʪʨʝʚʦʛʦʡ ʥʘʙʣʶʜʘʪʴ ʟʘ ʨʦʩʪʦʤ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ 

ʜʘʞʝ ʥʘ ʣʫʯ ʝʛʦ ʬʦʥʘʨʠʢʘ ï ʩʚʝʪ ʙʫʜʝʪ ʟʘʛʠʙʘʪʴʩʷ ʠ ʧʘʜʘʪʴ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʣʦʷ. ʅʘʩʪʫʧʘʝʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʚ ʢʦʩʤʦʩ ʤʦʞʝʪ 

ʫʣʝʪʝʪʴ ʪʦʣʢɹʦ ʣʫʯ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʩʪʨʦʛʦ ʚʚʝʨʭ. ʅʦ ʚʦʪ ʢ ʤʘʩʩʝ 

ʚʩʝʣʝʥʥʦʡ ʜʦʙʘʚʣʝʥ ʩʘʤʳʡ ʧʦʩʣʝʜʥʠʡ ʩʣʦʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʩʦʚʝʨʰʝʥʥʦ ʥʠʯʪʦʞʥʫʶ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʦʣʶ ʤʘʩʩʳ 

ʚʩʝʣʝʥʥʦʡ, ʥʦ ʠʤʝʥʥʦ ʦʥ ʟʘʤʢʥʝʪ ʝʝ ʠ ʧʨʝʚʨʘʪʠʪ ʚ ʯʝʨʥʫʶ ʜʳʨʫ, 

ʩʦʛʣʘʩʥʦ ʤʝʪʨʠʢʝ ʐʚʘʨʮʰʠʣʴʜʘ. ɸ ʥʘʙʣʶʜʘʪʝʣʴ ʥʘ ʛʨʘʥʠʮʝ 

ʚʩʝʣʝʥʥʦʡ ʫʚʠʜʠʪ, ʯʪʦ ʜʘʞʝ ʚʝʨʪʠʢʘʣʴʥʳʡ ʣʫʯ ʬʦʥʘʨʠʢʘ ʥʝ 

ʤʦʞʝʪ ʫʣʝʪʝʪʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝʜʥʝʛʦ ʩʣʦʷ. ʅʦ ʜʣʷ ʞʠʪʝʣʝʡ 

ʄʣʝʯʥʦʛʦ ʇʫʪʠ ʚ ʮʝʥʪʨʝ ʤʠʨʘ ʵʪʦ ʥʠʯʪʦʞʥʦʝ ʧʨʠʨʘʱʝʥʠʝ 

ʚʥʝʰʥʝʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʩʣʦʷ ʥʘ ʢʨʘʶ ʤʠʨʘ ʦʩʪʘʥʝʪʩʷ ʧʦ-

ʧʨʝʞʥʝʤʫ ʥʝʟʘʤʝʯʝʥʥʳʤ. ʇʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʟ-ʟʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʚʥʝʰʥʠʭ ʦʙʣʘʩʪʝʡ 

ʚʩʝʣʝʥʥʦʡ, ʜʠʥʘʤʠʢʘ ʝʝ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʢʘʨʜʠʥʘʣʴʥʦ 

ʠʟʤʝʥʠʪʩʷ: ʯʪʦ ʉʦʣʥʮʝ ʠ ʟʚʝʟʜʳ ʩʦʨʚʫʪʩʷ ʩʦ ʩʚʦʠʭ ʦʨʙʠʪ ʠ 

ʫʩʪʨʝʤʷʪʩʷ ʢ ʮʝʥʪʨʫ ʛʘʣʘʢʪʠʢʠ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʮʝʥʪʨ ʥʘʰʝʡ 

ʤʦʜʝʣʴʥʦʡ ʚʩʝʣʝʥʥʦʡ ï ʵʪʦ ʟʥʘʯʠʪ ʚʩʪʫʧʠʪʴ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʥʝ 

ʪʦʣʴʢʦ ʩ ʦʙʱʝʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʩʦ ʟʜʨʘʚʳʤ 

ʩʤʳʩʣʦʤ. 

ɹʝʟʫʩʣʦʚʥʦ, ʚ ʟʘʤʢʥʫʪʦʡ ɺʩʝʣʝʥʥʦʡ ʝʝ ʩʘʤʳʝ ʚʥʝʰʥʠʝ 

ʩʣʦʠ ʥʝ ʤʦʛʫʪ ʫʜʝʨʞʘʪʴʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ ï ʠ ʥʘʯʥʫʪ ʧʘʜʘʪʴ ʢ ʝʝ 

ʮʝʥʪʨʫ, ʥʦ ʵʪʦ ʜʚʠʞʝʥʠʝ ʦʧʠʩʳʚʘʝʪʩʷ ʦʙʳʯʥʦʡ ʜʠʥʘʤʠʢʦʡ, ʙʝʟ 

ʢʘʢʠʭ-ʣʠʙʦ çʚʨʝʤʝʥ, ʩʪʨʝʤʷʱʠʭʩʷ ʢ ʥʫʣʝʚʦʤʫ ʨʘʜʠʫʩʫè.  
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ɺ ʤʥʠʤʦʤ ʚʨʝʤʝʥʠ ʥʝʪ ʥʠʯʝʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ï ʚʝʜʴ ʜʣʷ 

ʦʙʠʪʘʪʝʣʷ ʯʝʨʥʦʡ ʜʳʨʳ ʝʛʦ ʚʨʝʤʷ ʨʝʘʣʴʥʦ, ʘ ʚʨʝʤʷ ʚʥʝʰʥʝʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ ï ʤʥʠʤʦʝ. ʂʘʢ ʵʪʦ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʜʣʷ ʧʘʜʘʶʱʝʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʨʦʥʠʢʘʝʪ ʠʟ ʚʥʝʰʥʝʛʦ ʤʠʨʘ ʚʥʫʪʨʴ 

ʯʝʨʥʦʡ ʜʳʨʳ? ʈʘʩʩʤʦʪʨʠʤ ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʧʫʩʪʦʪʝ ʯʝʨʥʫʶ 

ʜʳʨʫ ʩ ʨʘʚʥʦʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ”, ʚ ʢʦʪʦʨʫʶ ʧʘʜʘʝʪ 

ʥʘʙʣʶʜʘʪʝʣʴ. ɽʛʦ ʚʨʝʤʷ ʚʩʝʛʜʘ ʨʝʘʣʴʥʦ. ʂʦʛʜʘ ʦʥ ʚʳʯʠʩʣʷʝʪ (ʠʣʠ 

ʠʟʤʝʨʷʝʪ, ʝʩʣʠ ʩʤʦʞʝʪ) ʜʣʷ ʧʦʢʦʷʱʝʡʩʷ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ 

ʩʢʦʨʦʩʪʴ ʚʨʝʤʝʥʠ, ʪʝʢʫʱʝʛʦ ʩʥʘʨʫʞʠ ʝʛʦ ʢʦʨʘʙʣʷ, ʪʦ ʚʠʜʠʪ, ʯʪʦ 

ʵʪʦ çʚʥʝʰʥʝʝè ʚʨʝʤʷ ʫʙʳʩʪʨʷʝʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʯʝʨʥʦʡ ʜʳʨʳ ʜʦ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʅʦ ʢʘʢ ʪʦʣʴʢʦ ʥʘʙʣʶʜʘʪʝʣʴ ʧʝʨʝʩʝʢʘʝʪ ʛʨʘʥʠʮʫ 

ʯʝʨʥʦʡ ʜʳʨʳ ʩ ʨʘʚʥʦʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʪʦ ʚʳʯʠʩʣʝʥʠʷ ʧʦʢʘʞʫʪ 

ʝʤʫ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʩʘʤʦʛʦ ʚʥʝʰʥʝʛʦ ʩʣʦʷ ʯʝʨʥʦʡ ʜʳʨʳ 

ʧʝʨʝʩʪʘʝʪ ʥʘ ʥʝʛʦ ʜʝʡʩʪʚʦʚʘʪʴ, ʘ ʛʨʘʚʠʪʘʮʠʠ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ 

ʜʳʨʳ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʝʝ ʟʘʤʳʢʘʥʠʷ. ɺʝʜʴ ʯʝʤ ʤʝʥʴʰʝ ʯʝʨʥʘʷ 

ʜʳʨʘ, ʪʝʤ ʙʦʣʴʰʝ ʜʦʣʞʥʘ ʙʳʪʴ ʝʝ ʧʣʦʪʥʦʩʪʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟ 

ʣʶʙʦʡ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʯʝʨʥʦʡ ʜʳʨʳ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʯʝʨʥʫʶ ʜʳʨʫ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ï ʠ ʯʝʨʥʦʡ ʜʳʨʦʡ ʦʜʥʦʨʦʜʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʚʩʷ ʵʪʘ ʜʳʨʘ ʮʝʣʠʢʦʤ. ʏʝʤ ʜʘʣʴʰʝ 

ʜʚʠʞʝʪʩʷ ʥʘʙʣʶʜʘʪʝʣʴ ʢ ʮʝʥʪʨʫ ʜʳʨʳ, ʪʝʤ ʤʝʥʴʰʝ ʪʷʛʦʪʝʥʠʝ 

ʚʥʫʪʨʝʥʥʝʡ ʩʬʝʨʳ. 

ʂʘʢ ʩʦʦʪʥʦʩʠʪʩʷ ʚʨʝʤʷ ʚ ʮʝʥʪʨʝ ʯʝʨʥʦʡ ʜʳʨʳ ʠ ʚʨʝʤʷ 

ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʥʘ ʛʘʣʠʣʝʝʚʩʢʦʡ ʙʝʩʢʦʥʝʯʥʦʩʪʠ? 

ʈʘʩʩʤʦʪʨʠʤ ʰʘʨ ʠʟ ʨʘʟʨʝʞʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ (ʠʣʠ ʠʟ ʟʚʝʟʜ). 

ʇʣʦʪʥʦʩʪʴ ʵʪʦʛʦ ʰʘʨʘ ʜʘʣʝʢʘ ʦʪ ʪʦʡ, ʯʪʦ ʥʫʞʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʯʝʨʥʦʡ ʜʳʨʳ ʪʘʢʦʛʦ ʞʝ ʨʘʟʤʝʨʘ. ʉʢʦʨʦʩʪʴ ʚʨʝʤʝʥʠ ʚʥʝʰʥʝʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʙʣʠʟʢʘ ʢ ʩʢʦʨʦʩʪʠ ʚʨʝʤʝʥʠ 

ʥʘʙʣʶʜʘʪʝʣʷ ʚ ʮʝʥʪʨʝ ʰʘʨʘ. ʅʘʯʥʝʤ ʩʞʠʤʘʪʴ ʜʘʥʥʳʡ ʰʘʨ. ɺʨʝʤʷ 

ʥʘʙʣʶʜʘʪʝʣʷ ʚ ʝʛʦ ʮʝʥʪʨʝ ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʨʝʤʝʥʠ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝʥ ʧʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʩʤʝʱʝʥʠʶ ʯʘʩʪʦʪʳ 

ʬʦʪʦʥʘ. ʇʦʪʝʥʮʠʘʣ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʨʘʚʝʥ ʥʫʣʶ, ʘ ʚ ʮʝʥʪʨʝ 

ʰʘʨʘ ʦʥ ʦʪʨʠʮʘʪʝʣʝʥ ʠ ʤʠʥʠʤʘʣʝʥ. ɽʩʣʠ ʟʘʧʫʩʪʠʪʴ ʠʟ ʮʝʥʪʨʘ 

ʰʘʨʘ ʬʦʪʦʥ ʩ ʢʘʢʦʡ-ʪʦ ʯʘʩʪʦʪʦʡ, ʪʦ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʝʛʦ ʯʘʩʪʦʪʘ 

ʙʫʜʝʪ ʤʝʥʴʰʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʨʝʤʷ ʚ ʩʬʝʨʝ ʪʝʯʝʪ ʤʝʜʣʝʥʥʝʝ, 

ʯʝʤ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ ʥʘ 

ʛʨʘʥʠʮʝ ʩʬʝʨʳ ʚʦʟʥʠʢʥʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʯʝʨʥʦʡ ʜʳʨʳ ʩ ʥʫʣʝʚʦʡ 

ʩʢʦʨʦʩʪʴʶ ʚʨʝʤʝʥʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ ʚ ʮʝʥʪʨʝ ʰʘʨʘ, ʥʘ ʝʛʦ  
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ʛʨʘʥʠʮʝ ʩʢʦʨʦʩʪʴ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ (ʥʘ ʢʨʘʶ ʰʘʨʘ 

ʜʣʠʥʘ ʚʦʣʥʳ ʬʦʪʦʥʘ, ʟʘʧʫʱʝʥʥʦʛʦ ʠʟ ʝʛʦ ʮʝʥʪʨʘ, ʨʘʩʪʷʥʝʪʩʷ ʚ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ). ʄʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʚʨʝʤʷ 

ʥʘʙʣʶʜʘʪʝʣʷ ʚ ʮʝʥʪʨʝ ʜʳʨʳ. 

ʌʘʢʪʠʯʝʩʢʠ, ʧʦʚʝʨʭʥʦʩʪʴ ʯʝʨʥʦʡ ʜʳʨʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʘʟʨʳʚʫ ʚ ʩʢʦʨʦʩʪʠ ʚʨʝʤʝʥʠ, ʛʜʝ ʵʪʘ ʩʢʦʨʦʩʪʴ ʩʥʘʨʫʞʠ ʨʘʟʨʳʚʘ 

ʫʩʪʨʝʤʣʷʝʪʩʷ ʢ ʥʫʣʶ, ʘ ʠʟʥʫʪʨʠ ï ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʉʦʧʦʩʪʘʚʠʪʴ 

ʚʨʝʤʝʥʘ ʚ ʮʝʥʪʨʝ ʯʝʨʥʦʡ ʜʳʨʳ ʠ ʥʘ ʛʘʣʠʣʝʝʚʦʡ ʙʝʩʢʦʥʝʯʥʦʩʪʠ 

ʫʞʝ ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʦ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʤʥʠʤʦʩʪʠ ʵʪʠʭ ʚʨʝʤʝʥ. 

ʄʳʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʨʝʰʝʥʠʠ ʐʚʘʨʮʰʠʣʴʜʘ, ʫʙʝʜʠʪʝʣʴʥʦ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʆʊʆ ʜʦʧʫʩʢʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʢʦʩʤʦʣʦʛʠʠ 

ɺʩʝʣʝʥʥʦʡ ʚ ʯʝʨʥʦʡ ʜʳʨʝ. ʅʘʟʦʚʝʤ ʵʪʫ ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʜʳʨʫ 

çʤʝʛʘʜʳʨʦʡè.  ɾʠʟʥʴ ʚ ʯʝʨʥʦʡ ʜʳʨʝ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʘ ï ʠ ʤʳ 

ʵʪʦʤʫ ʞʠʚʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʅʠʢʦʜʝʤ ʇʦʧʣʘʚʩʢʠʡ ʠʟ ʉʐɸ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ɺʩʝʣʝʥʥʫʶ ʚʥʫʪʨʠ ʯʝʨʥʦʡ ʜʳʨʳ ʢʘʢ ʦʙʲʝʢʪ ʚ 

ʦʙʳʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʙʝʟ ʚʩʷʢʠʭ ʜʨʘʤʘʪʠʯʝʩʢʠʭ ʧʘʜʝʥʠʡ ʢ 

ʮʝʥʪʨʫ. 

ɸʡʟʝʢ ɸʟʠʤʦʚ, ʢʦʪʦʨʳʡ ʙʳʣ ʘʢʪʠʚʥʳʤ ʧʦʧʫʣʷʨʠʟʘʪʦʨʦʤ 

ʥʘʫʢʠ, ʚ ʩʚʦʝʡ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʢʥʠʛʝ 1978 ʛʦʜʘ 

çʂʦʣʣʘʧʩʠʨʫʶʱʘʷ ɺʩʝʣʝʥʥʘʷè ʧʦʨʘʟʠʪʝʣʴʥʦ ʪʦʯʥʦ, ʩ ʥʘʰʝʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʦʧʠʩʘʣ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ ʚ ʯʝʨʥʦʡ ʜʳʨʝ: çɺʧʦʣʥʝ 

ʚʦʟʤʦʞʥʦ, ʯʪʦ ʚʩʷ ɺʩʝʣʝʥʥʘʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʯʝʨʥʦʡ 

ʜʳʨʦʡ (ʢʘʢ ʧʨʝʜʧʦʣʦʞʠʣ ʬʠʟʠʢ ʂʠʧ ʊʦʨʥ). ɽʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʦ ʚʩʝʛʜʘ ʙʳʣʘ ʯʝʨʥʘʷ ʜʳʨʘ ʠ ʚʩʝʛʜʘ ʙʫʜʝʪ ʯʝʨʥʦʡ 

ʜʳʨʦʡ. ɽʩʣʠ ʵʪʦ ʪʘʢ, ʤʳ ʞʠʚʝʤ ʚ ʯʝʨʥʦʡ ʜʳʨʝ, ʠ, ʝʩʣʠ ʤʳ ʭʦʪʠʤ 

ʟʥʘʪʴ, ʢʘʢʦʚʳ ʫʩʣʦʚʠʷ ʚ ʯʝʨʥʦʡ ʜʳʨʝ (ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʥʘ 

ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʩʩʠʚʥʘ), ʥʘʤ ʥʫʞʥʦ ʪʦʣʴʢʦ ʧʦʩʤʦʪʨʝʪʴ ʚʦʢʨʫʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʛʜʘ ɺʩʝʣʝʥʥʘʷ ʩʭʣʦʧʳʚʘʝʪʩʷ, ʤʳ ʤʦʞʝʤ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʦʙʨʘʟʦʚʘʥʠʝ ʣʶʙʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʭ ʯʝʨʥʳʭ ʜʳʨ (ʯʝʨʥʳʭ ʜʳʨ ʚʥʫʪʨʠ ʯʝʨʥʦʡ ʜʳʨʳ!) ʩ 

ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʜʠʘʤʝʪʨʘʤʠ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ 

ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʢʦʣʣʘʧʩʘ, 

ʢʦʛʜʘ ʚʩʝ ʯʝʨʥʳʝ ʜʳʨʳ ʩʣʠʚʘʶʪʩʷ ʚ ʦʜʥʫ ʢʦʩʤʠʯʝʩʢʫʶ ʯʝʨʥʫʶ 

ʜʳʨʫ, ʨʘʜʠʫʩ ʐʚʘʨʮʰʠʣʴʜʘ ʩʢʘʯʢʦʤ ʨʘʩʰʠʨʷʝʪʩʷ ʚʩʝ ʜʘʣʴʰʝ ʠ 

ʜʘʣʴʰʝ - ʢ ʢʨʘʶ ʠʟʚʝʩʪʥʦʡ ʚʩʝʣʝʥʥʦʡ. ʀ ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʚ 

ʧʨʝʜʝʣʘʭ ʨʘʜʠʫʩʘ ʐʚʘʨʮʰʠʣʴʜʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʨʳʚʘ. 

ʄʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʪʘʢ, ʯʪʦ, ʢʦʛʜʘ ʨʘʜʠʫʩ ʐʚʘʨʮʰʠʣʴʜʘ ʚ 
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ʤʛʥʦʚʝʥʠʝ ʦʢʘ ʫʜʘʣʷʝʪʩʷ ʥʘ ʤʠʣʣʠʘʨʜʳ ʩʚʝʪʦʚʳʭ ʣʝʪ, 

ʢʦʩʤʠʯʝʩʢʦʝ ʷʡʮʦ ʚ ʩʘʤʳʡ ʤʦʤʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʷʝʪʩʷ ʥʘʨʫʞʫ, ʯʪʦʙʳ ʩʣʝʜʦʚʘʪʴ ʟʘ ʥʠʤ, ʠ ʵʪʦ ʙʦʣʴʰʦʡ 

ʚʟʨʳʚ. ɽʩʣʠ ʵʪʦ ʪʘʢ, éʪʦ ɺʩʝʣʝʥʥʘʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʨʳʪʦʡ ʧʨʠ 

ʣʶʙrʭ ʪʝʢʫʱʠʭ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ɺʩʝʣʝʥʥʘʷ ʥʝ ʤʦʞʝʪ 

ʨʘʩʰʠʨʷʪʴʩʷ ʟʘ ʧʨʝʜʝʣʳ ʩʚʦʝʛʦ ʨʘʜʠʫʩʘ ʐʚʘʨʮʰʠʣʴʜʘ. ʂʘʢʠʤ-ʪʦ 

ʦʙʨʘʟʦʤ ʨʘʩʰʠʨʝʥʠʝ ʜʦʣʞʥʦ ʧʨʝʢʨʘʪʠʪʴʩʷ ʚ ʵʪʦʪ ʤʦʤʝʥʪ, ʘ ʟʘʪʝʤ 

ʚʩʝ ʥʝʠʟʙʝʞʥʦ ʜʦʣʞʥʦ ʩʥʦʚʘ ʩʦʢʨʘʱʘʪʴʩʷ ʠ ʟʘʧʫʩʢʘʪʴ ʮʠʢʣ 

ʟʘʥʦʚʦè (çThe Collapsing Universeè). 

ɸʟʠʤʦʚ ʨʘʟʤʳʰʣʷʝʪ ʦ ʩʚʝʨʭʩʚʝʪʦʚʦʤ ʨʘʩʰʠʨʝʥʠʠ 

ʛʨʘʥʠʮʳ ʩʘʤʦʡ ʤʘʩʩʠʚʥʦʡ ʜʳʨʳ. ʆʪʤʝʪʠʤ, ʯʪʦ ʵʪʦ ʥʝ ʟʘʧʨʝʱʝʥʦ 

ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʩʬʝʨʘ 

ʐʚʘʨʮʰʠʣʴʜʘ ï ʥʝ ʤʘʪʝʨʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ. 

ɸʥʘʣʠʟ, ʫʯʠʪʳʚʘʶʱʠʡ ʢʨʠʚʠʟʥʫ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʢʘʟʘʣ, 

ʯʪʦ ʜʘʥʥʳʝ ʩʧʫʪʥʠʢʘ WMAP, ʘ ʪʘʢʞʝ ʩʧʫʪʥʠʢʘ çʇʣʘʥʢè ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ >99% ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʨʠʚʠʟʥʫ 

ɺʩʝʣʝʥʥʦʡ, ʯʪʦ ʜʦʧʫʩʢʘʝʪ ʝʝ ʟʘʤʢʥʫʪʦʩʪʴ. ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʧʨʝʜʩʢʘʟʘʥʠʶ ʪʝʦʨʠʠ ʠʥʬʣʷʮʠʠ ʦ ʥʫʣʝʚʦʡ ʢʨʠʚʠʟʥʝ, ʯʪʦ ʚʳʟʚʘʣʦ 

ʜʠʩʢʫʩʩʠʶ ʦ ʢʨʠʟʠʩʝ ʚ ʢʦʩʤʦʣʦʛʠʠ (Eleonora Di Valentino, 

Alessandro Melchiorri & Joseph Silk, "Planck evidence for a closed 

Universe and a possible crisis for cosmology", Nature Astronomy, 

2020). ʈʠʩ. 2, ʧʦʢʘʟʳʚʘʶʱʠʡ, ʯʪʦ ȿCDM ʢʦʩʤʦʣʦʛʠʷ ʚ 

ʟʘʤʢʥʫʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ çʇʣʘʥʢʘè, 

ʯʝʤ ȿCDM ʢʦʩʤʦʣʦʛʠʷ ʚ ʧʣʦʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʟʷʪ ʠʟ 

ʜʠʩʩʝʨʪʘʮʠʠ ʃʫʢʘʩʘ ʍʝʨʛʪʘ, ʢʦʪʦʨʫʶ ʦʥ ʟʘʱʠʪʠʣ ʚ ʂʝʤʙʨʠʜʞʝ ʚ 

2020 ʛʦʜʫ (ʯʘʩʪʴ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʝʚʨʘʪʠʣʘʩʴ ʧʦʟʞʝ ʚ ʩʪʘʪʴʶ Hergt 

et al., 2022). ʍʝʨʛʪ ʦʪʤʝʯʘʝʪ: çʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭ ʧʣʦʩʢʦʡ ȿCDM 

ʢʦʩʤʦʣʦʛʠʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʝ (ʟʘʤʢʥʫʪʳʤ ʚʩʝʣʝʥʥʳʤ) ʚ ʜʘʥʥʳʭ ʦ 

ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʦʣʷʨʠʟʘʮʠʠ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʚʳʧʫʩʢ ʜʘʥʥʳʭ çʇʣʘʥʢʘè ʟʘ 2018 ʛʦʜ ʚʳʟʚʘʣ ʜʠʩʢʫʩʩʠʠ ʦ 

ʚʦʟʤʦʞʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʨʠʚʠʟʥʳ, 

ʥʘʡʜʝʥʥʳʭ ʚ ʨʝʣʠʢʪʦʚʦʤ ʠʟʣʫʯʝʥʠʠè. ʄʦʞʥʦ ʧʦʜʫʤʘʪʴ, ʯʪʦ 

ʥʦʚrʡ ʧʘʨʘʤʝʪʨ ʢʨʠʚʠʟʥʳ ʫʩʣʦʞʥʷʝʪ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, 

ʥʦ ʍʝʨʛʪ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʢʨʠʚʠʟʥʳ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʨʫʛʠʝ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʯʪʦ ʦʟʥʘʯʘʝʪ çʤʝʥʴʰʫʶ ʩʣʦʞʥʦʩʪʴ 

ʤʦʜʝʣʠè. 

ɼʘʥʥʳʝ ʦ ʟʘʤʢʥʫʪʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴ ʁ ɺʩʝʣʝʥʥʦʡ ʚ ʯʝʨʥʦʡ ʜʳʨʝ. ɽʩʣʠ 
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ɺʩʝʣʝʥʥʘʷ ʨʘʩʰʠʨʷʝʪʩʷ ʚ ʯʝʨʥʦʡ ʜʳʨʝ, ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦʡ 

ʧʨʠʯʠʥʘ ʩʤʝʥʳ ʨʘʩʰʠʨʝʥʠʷ ʥʘ ʩʞʘʪʠʝ, ʧʦʪʦʤʫ ʯʪʦ ʟʘ ʛʨʘʥʠʮʫ 

ʯʝʨʥʦʡ ʜʳʨʳ ʚʝʱʝʩʪʚʦ ʠʣʠ ʠʟʣʫʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʧʨʦʥʠʢʥʫʪʴ.  ʅʦ 

ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʩʤʦʣʦʛʠʠ ɺʩʝʣʝʥʥʦʡ, ʧʫʣʴʩʠʨʫʶʱʝʡ ʚʥʫʪʨʠ 

ʤʝʛʘʜʳʨʳ, ʥʫʞʥʦ ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

1. ʂʘʢʦʚ ʤʝʭʘʥʠʟʤ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ? 

2. ʂʘʢ ʠʟʙʘʚʠʪʩʷ ʦʪ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʧʨʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ 

ʢʦʣʣʘʧʩʝ? 

3. ʇʦʯʝʤʫ ɺʩʝʣʝʥʥʘʷ ʪʘʢ ʦʜʥʦʨʦʜʥʘ ʠ ʠʟʦʪʨʦʧʥʘ? 

4. ʂʘʢʦʚʘ ʧʨʠʨʦʜʘ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ 
(ʧʨʦʙʣʝʤʘ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ʠʣʠ ʪʝʤʥʦʡ 

ʵʥʝʨʛʠʠ)? 

5. ʂʘʢ ʦʙʨʘʟʦʚʘʣʩʷ ʥʘʙʣʶʜʘʝʤʳʡ ʩʧʝʢʪʨ ʯʝʨʥʳʭ ʜʳʨ, 

ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʪʝʤʥʫʶ ʤʘʪʝʨʠʶ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʛʘʣʘʢʪʠʢ? 

6. ʇʦʯʝʤʫ ʙʘʨʠʦʥʥʘʷ ʤʘʩʩʘ, ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ ʠ ʪʝʤʥʘʷ 
ʵʥʝʨʛʠʷ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʚʝʣʠʯʠʥʝ? 

7. ʂʘʢ ʨʝʰʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʨʦʩʪʘ ʵʥʪʨʦʧʠʠ ʚ ʮʠʢʣʠʯʝʩʢʦʡ 
ɺʩʝʣʝʥʥʦʡ? ʇʦʯʝʤʫ ʚ ʟʘʤʢʥʫʪʦʡ ɺʩʝʣʝʥʥʦʡ ʥʝ 

ʥʘʩʪʫʧʘʝʪ çʪʝʧʣʦʚʘʷ ʩʤʝʨʪʴè? 

ʇʨʠ ʵʪʦʤ ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʘ ʚʩʝ ʵʪʠ ʚʦʧʨʦʩʳ, ʘ ʪʘʢʞʝ ʥʘ 

ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ 

ʠʣʠ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʤʦʞʥʦ 

ʦʪʚʝʪʠʪʴ ʚ ʨʘʤʢʘʭ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʧʦʪʦʤʫ ʯʪʦ 

ʜʨʫʛʦʡ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ) ʠ ʙʝʟ ʚʚʝʜʝʥʠʷ 

ʥʝʠʟʚʝʩʪʥʳʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʩʫʱʥʦʩʪʝʡ: ʯʘʩʪʠʮ, ʧʦʣʝʡ, 

ʨʘʟʤʝʨʥʦʩʪʝʡ ʠ ʪ.ʜ. ʇʨʠ ʪʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ ʵʪʠ ʚʦʧʨʦʩʳ 

ʢʘʞʫʪʩʷ ʥʝʨʘʟʨʝʰʠʤʳʤʠ, ʥʦ ʪʦʣʴʢʦ ʝʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʭ ʜʦʣʞʥʳ 

ʨʝʰʠʪʴ ʪʝʦʨʝʪʠʢʠ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʝʩʣʠ ʥʘʰʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 

ʮʠʢʣʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ɺʩʝʣʝʥʥʦʡ ʚʝʨʥʦ, ʪʦ ʧʨʠʨʦʜʘ ʜʘʚʥʦ 

çʨʝʰʠʣʘè ʵʪʠ ʚʦʧʨʦʩʳ. ʈʦʣʴ ʪʝʦʨʝʪʠʢʦʚ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʚʦʜʠʪʩʷ 

ʢ ʨʦʣʠ ʥʝ çʪʚʦʨʮʦʚè ʥʦʚʳʭ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʘ 

çʣʝʪʦʧʠʩʮʝʚè, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʠʩʤʦʪʨʝʪʴʩʷ ʢ 

ʠʤʝʶʱʠʤʩʷ ʨʝʰʝʥʠʷʤ ʧʨʠʨʦʜʳ ʠ ʟʘʧʠʩʘʪʴ ʠʭ ʧʨʠʚʳʯʥʳʤ 

ʷʟʳʢʦʤ ʥʘʫʢʠ. ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʟʘʤʝʪʠʣ ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ: 

ç...ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴ ʧʨʠʨʦʜʳ ʙʦʣʴʰʝ, ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ 

ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘè (çʂʘʢʦʝ ʪʝʙʝ ʜʝʣʦ ʜʦ ʪʦʛʦ, ʯʪʦ 

ʜʫʤʘʶʪ ʜʨʫʛʠʝ?è, 2001). 
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ɻʣʘʚʘ 10. ʄʝʭʘʥʠʟʤ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ        

ɺʩʷʢʘʷ ʬʦʨʤʘ, ʢʘʢ ʙʳ ʥʠ ʙʳʣʘ ʦʥʘ 

ʧʦʣʝʟʥʘ ʚ ʧʨʦʰʣʦʤ, ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʩʣʠʰʢʦʤ ʫʟʢʦʡ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʥʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ.  

     ʅʠʣʴʩ ɹʦʨ 

 

10.1 ʇʝʨʝʤʝʥʥʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ ʠ ʤʝʪʨʠʢʘ ʂʫʪʯʝʨʳ  

 

ʏʪʦʙʳ ʧʦʥʷʪʴ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ, 

ʚʳ ʜʦʣʞʥʳ ʫʩʚʦʠʪʴ ʩʝʙʝ ʨʘʟ ʠ 

ʥʘʚʩʝʛʜʘ, ʯʪʦ ʚʩʝ ʦʥʠ ï ʚ ʢʘʢʦʡ-ʪʦ 

ʩʪʝʧʝʥʠ ʧʨʠʙʣʠʞʝʥʠʷ.  

     ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ  
 

ɺ ʨʘʟʜʝʣʝ 4.2 ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʩʬʝʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʠʟ 

ʜʚʦʡʥʳʭ ʯʝʨʥʳʭ ʜʳʨ ʥʝʨʘʚʥʳʭ ʤʘʩʩ, ʢʦʪʦʨʘʷ ʨʘʟʣʝʪʘʝʪʩʷ ʚ 

ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʪʠʛʨʘʚʠʪʠʨʫʶʱʝʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʦʩʣʝ ʩʣʠʷʥʠʷ ʯʝʨʥʳʭ ʜʳʨ (ʨʠʩ. 1). 

ʄʦʞʥʦ ʣʠ ʧʦʣʫʯʠʪʴ ʧʦʜʦʙʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʢʦʣʣʘʧʩʠʨʫʶʱʝʡ 

ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʝʝ ʦʩʪʘʥʦʚʢʫ ʠ ʧʦʩʣʝʜʫʶʱʝʝ 

ʨʘʩʰʠʨʝʥʠʝ? ɺ ʢʦʨʦʪʢʦʡ ʟʘʤʝʪʢʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʤʥʦʡ ʚ ʤʘʝ 

2003 ʛʦʜʘ ʚ ɹʶʣʣʝʪʝʥʝ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʝʩʣʠ ʤʘʩʩʘ ʩʠʩʪʝʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ 

ʚʦʨʦʥʢʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʫʤʝʥʴʰʘʝʪʩʷ, ʪʦ ʚ ʮʝʥʪʨʝ 

ʚʦʨʦʥʢʠ ʚʳʨʘʩʪʘʝʪ ʧʠʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʥʘ ʩʢʣʦʥʝ 

ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʦʪʪʘʣʢʠʚʘʥʠʝ, ʘ ʥʝ ʧʨʠʪʷʞʝʥʠʝ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ 

ʵʪʦʪ ʧʠʢ ʨʘʩʰʠʨʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ, ʪʦ ʧʦʣʫʯʠʪʩʷ, ʯʪʦ 

ʚʦʢʨʫʛ ʩʠʩʪʝʤʳ ʩ ʫʤʝʥʴʰʘʶʱʝʡʩʷ ʤʘʩʩʦʡ ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʫʜʘʣʝʥʥʳʝ ʟʦʥʳ ʧʨʠʪʷʞʝʥʠʷ ʠ ʙʦʣʝʝ ʙʣʠʟʢʠʝ ʟʦʥʳ, ʛʜʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʪʘʣʢʠʚʘʥʠʝ. ɺ ʟʘʤʝʪʢʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʘʷ ʛʝʥʝʨʘʮʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʥʫʞʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʩʠʩʪʝʤʳ. 

ʍʦʪʷ ʚ ʦʩʥʦʚʥʦʤ ʪʝʢʩʪʝ ʵʪʦʡ ʢʥʠʛʠ ʤʳ ʠʟʙʝʛʘʝʤ ʬʦʨʤʫʣ, 

ʩʜʝʣʘʝʤ ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʵʪʦʛʦ ʧʨʘʚʠʣʘ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʩʪʳʭ, 

ʥʦ ʦʯʝʥʴ ʚʘʞʥʳʭ ʫʨʘʚʥʝʥʠʡ. ɺ ʪʝʦʨʠʠ ʅʴʶʪʦʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 
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ʫʩʢʦʨʝʥʠʝ Ὣ, ʚʳʟʚʘʥʥʦʝ ʪʝʣʦʤ ʩ ʤʘʩʩʦʡ ὓ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ὶ, 
ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʯʝʨʝʟ ʧʦʪʝʥʮʠʘʣ •:   

Ὣ ȟ̄ ̅ ̆• ,                  (1) 

 

ʛʜʝ Ὃ φȢφχzρπ ̅̉̎z̒ ̍ϳ̄  ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʤʘʩʩʘ ὓ ʟʘʚʠʩʠʪ 

ʦʪ ʚʨʝʤʝʥʠ. ʂʦʥʝʯʥʦʩʪ ɹ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʦʨʦʞʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʠ 

ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʝʜʴ ʦʙ ʠʟʤʝʥʝʥʠʠ ʤʘʩʩʳ ʛʨʘʚʠʪʠʨʫʶʱʝʛʦ ʪʝʣʘ 

ʫʜʘʣʝʥʥʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ʙʫʜʝʪ ʫʟʥʘʚʘʪʴ ʧʦʟʞʝ ʙʣʠʟʢʦʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ. ʇʨʠʤʝʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʫʶ 

ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʢʘ ʧʦʢʘʟʘʪʝʣʷ Ŭ, ʤʦʞʝʪ 

ʦʧʠʩʳʚʘʪʴ ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ, ʪʘʢ ʠ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ (Gorkavyi, 

2003):  

ὓ ὓὩ                    (2) 

ʇʦʩʣʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ • ʩ ʧʝʨʝʤʝʥʥʦʡ ʤʘʩʩʦʡ 

(2) ʧʦʣʫʯʠʤ ʜʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ: 

 

Ὣ
Ⱦ Ⱦ

                 (3) 

 

ʌʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʟʘʧʘʟʜʳʚʘʥʠʷ ὸ ὶȾὧ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 
ʝʩʣʠ ʚ ʪʦʯʢʝ ὶ π ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ, ʪʦ 

ʥʘʙʣʶʜʘʪʝʣʴ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʪʦʡ ʞʝ ʪʦʯʢʝ, ʧʦʯʫʚʩʪʚʫʝʪ ʵʪʦ 

ʠʟʤʝʥʝʥʠʝ ʥʝʤʝʜʣʝʥʥʦ, ʠ ʜʣʷ ʥʝʛʦ ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʙʫʜʝʪ 

ʦʧʠʩʳʚʘʪʴʩʷ ʧʨʦʩʪʦʡ ʬʫʥʢʮʠʝʡ ὓὸ. ɽʩʣʠ ʥʘʙʣʶʜʘʪʝʣʴ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ὶ ʦʪ ʠʟʤʝʥʷʶʱʝʡʩʷ ʤʘʩʩʳ, ʪʦ ʚʦʣʥʘ 
ʵʪʦʛʦ ʠʟʤʝʥʝʥʠʷ ʜʦʩʪʠʛʥʝʪ ʥʘʙʣʶʜʘʪʝʣʷ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ, ʨʘʚʥʳʡ ὶȾὧ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ ʤʘʩʩʘ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ 

ʚʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʪʝʤ ʩʠʣʴʥʝʝ, ʯʝʤ ʙʦʣʴʰʝ ʨʘʩʩʪʦʷʥʠʝ ὶ, 
ʪʦ ʝʩʪʴ ʧʝʨʝʤʝʥʥʦʩʪʴ ʤʘʩʩʳ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʨʝʤʝʥʠ, 

ʥʦ ʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʥʘʙʣʶʜʘʪʝʣʷ: ὓὸ ὶȾὧ. 

ʇʨʠ Ŭ>0 (ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ) ʥʦʚʳʡ ʯʣʝʥ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʠʟ ʬʦʨʤʫʣʳ (3) ʦʧʠʩʳʚʘʝʪ 

çʘʥʪʠʛʨʘʚʠʪʘʮʠʶè, ʘ ʧʨʠ Ŭ<0 (ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ) - 

çʛʠʧʝʨʛʨʘʚʠʪʘʮʠʶè. ʆʪʤʝʪʠʤ, ʯʪʦ ʥʦʚʳʡ ʯʣʝʥ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʫʩʢʦʨʝʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʥʴʶʪʦʥʦʚʩʢʦʛʦ ʯʣʝʥʘ 

ʧʨʠʪʷʞʝʥʠʷ, ʠʤʝʝʪ ʨʝʣʷʪʠʚʠʩʪʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ 
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ʧʨʝʜʝʣʝ (ʧʨʠ ʫʩʪʨʝʤʣʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ὧ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ) 

ʠʩʯʝʟʘʝʪ. ʊʘʢ ʢʘʢ ʥʦʚʳʡ ʯʣʝʥ ʧʘʜʘʝʪ ʩ ʨʘʜʠʫʩʦʤ ʤʝʜʣʝʥʥʝʝ 

ʥʴʶʪʦʥʦʚʩʢʦʛʦ ʧʨʠʪʷʞʝʥʠʷ - ʢʘʢ ὶ , ʘ ʥʝ ὶ , ʪʦ ʦʥ ʜʦʣʞʝʥ 
ʜʦʤʠʥʠʨʦʚʘʪʴ ʥʘ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʠ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʩʰʪʘʙʘʭ. ɼʣʷ ‌ π ʫʩʣʦʚʠʝ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʦʪʪʘʣʢʠʚʘʥʠʷ ʥʘʜ 
ʧʨʠʪʷʞʝʥʠʝʤ ʟʘʧʠʰʝʤ ʠʟ (3) ʚ ʚʠʜʝ: 

ὸ
ᶻ

                    (4)  

ʛʜʝ ὓz  - ʦʙʱʘʷ ʤʘʩʩʘ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʝʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʥʝ ʤʝʥʷʶʪ ʩʚʦʶ ʤʘʩʩʫ, ʘ ὓ ï ʧʝʨʝʤʝʥʥʘʷ ʤʘʩʩʘ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʫʤʝʥʴʰʘʝʪ ʩʚʦʶ ʤʘʩʩʫ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ ὸ, ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ὓz . 

ʇʨʦʷʩʥʠʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʠʩʘʥʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʦʪʪʘʣʢʠʚʘʥʠʷ (ʠʣʠ ʘʥʪʠʛʨʘʚʠʪʘʮʠʠ) ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʘʥʘʣʦʛʠʠ, ʢʦʛʜʘ ʠʩʢʨʠʚʣʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʜʝʣʠʨʫʝʪʩʷ 

ʨʝʟʠʥʦʚʦʡ ʧʣʝʥʢʦʡ, ʥʘʪʷʥʫʪʦʡ ʥʘ ʙʦʣʴʰʦʡ ʦʙʨʫʯ. ɽʩʣʠ ʚ 

ʩʝʨʝʜʠʥʫ ʵʪʦʡ ʧʣʝʥʢʠ ʧʦʤʝʩʪʠʪʴ ʪʷʞʝʣʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʰʘʨ, ʪʦ 

ʦʥ ʨʘʩʪʷʥʝʪ ʧʣʝʥʢʫ ʠ ʦʙʨʘʟʫʝʪ ʚʦʨʦʥʢʫ, ʢʦʪʦʨʘʷ ʠʩʢʨʠʚʣʷʝʪ 

ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʛʘʶʱʠʭʩʷ ʧʦ ʧʣʝʥʢʝ ʣʝʛʢʠʭ ʰʘʨʠʢʦʚ ï ʪʘʢ ʞʝ ʢʘʢ 

ʠʩʢʨʠʚʣʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʦʢʨʫʛ ʧʣʘʥʝʪʳ ʠʟʛʠʙʘʝʪ ʪʨʘʝʢʪʦʨʠʠ 

ʧʨʦʣʝʪʘʶʱʠʭ ʚʦʟʣʝ ʧʣʘʥʝʪʳ ʪʝʣ. ʇʫʩʪʴ ʪʷʞʝʣʳʡ ʰʘʨ ʧʨʠʢʣʝʝʥ ʢ 

ʧʣʝʥʢʝ. ɹʳʩʪʨʦ ʧʦʜʥʠʤʝʤ ʰʘʨ ʥʘ ʫʨʦʚʝʥʴ ʦʙʨʫʯʘ ʠʣʠ 

ʥʝʠʩʢʨʠʚʣʝʥʥʦʡ ʧʣʝʥʢʠ. ʇʣʝʥʢʘ, ʢʦʪʦʨʘʷ ʫʩʪʨʝʤʠʪʩʷ ʟʘ ʰʘʨʦʤ, 

ʚʳʪʷʥʝʪʩʷ ʚ ʢʦʥʫʩʦʦʙʨʘʟʥʫʶ ʚʦʟʚʳʰʝʥʥʦʩʪʴ ʚ ʩʝʨʝʜʠʥʝ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʦʣʴʰʦʡ ʚʦʨʦʥʢʠ. ɺʜʘʣʠ ʦʪ ʵʪʦʛʦ ʦʩʪʨʦʛʦ ʢʦʥʫʩʘ 

ʧʣʝʥʢʘ ʚʩʝ ʝʱʝ ʠʤʝʝʪ ʬʦʨʤʫ ʚʦʨʦʥʢʠ: ʭʦʪʷ ʰʘʨ ʫʞʝ ʧʦʜʥʷʪ, 

ʜʘʣʴʥʠʝ ʯʘʩʪʠ ʧʣʝʥʢʠ ʦʙ ʵʪʦʤ ʝʱʝ çʥʝ ʟʥʘʶʪè ʠʟ-ʟʘ ʢʦʥʝʯʥʦʩʪʠ 

ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʟʛʠʙʘ ʧʣʝʥʢʠ. ʎʝʥʪʨʘʣʴʥʘʷ 

ʚʦʟʚʳʰʝʥʥʦʩʪʴ ʥʘ ʧʣʝʥʢʝ ʙʫʜʝʪ ʙʳʩʪʨʦ ʨʘʩʰʠʨʷʪʴʩʷ ʦʪ ʮʝʥʪʨʘ ʢ 

ʢʨʘʷʤ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʠʟʛʠʙʥʦʡ ʚʦʣʥʳ. ʈʘʩʧʦʣʦʞʠʤ 

ʥʝʩʢʦʣʴʢʦ ʣʝʛʢʠʭ ʰʘʨʠʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ. ʇʨʠ ʙʳʩʪʨʦʤ 

ʧʦʜʥʷʪʠʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʝʣʘ, ʧʦʚʝʜʝʥʠʝ ʵʪʠʭ ʰʘʨʠʢʦʚ ʙʫʜʝʪ 

ʦʪʤʝʯʘʪʴ ʜʚʝ ʦʙʣʘʩʪʠ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ï ʜʘʣʝʢʠʝ ʦʙʣʘʩʪʠ, ʛʜʝ 

ʧʣʝʥʢʘ ʝʱʝ ʥʝ ʫʟʥʘʣʘ ʦ ʧʦʜʲʝʤʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʰʘʨʘ, ʠ ʛʜʝ ʧʦ-

ʧʨʝʞʥʝʤʫ ʮʘʨʠʪ ʧʨʠʪʷʞʝʥʠʝ, ʠ ʙʣʠʟʢʠʝ ʦʙʣʘʩʪʠ, ʛʜʝ ʧʣʝʥʢʘ 

ʦʙʨʘʟʦʚʘʣʘ ʮʝʥʪʨʘʣʴʥʫʶ ʚʦʟʚʳʰʝʥʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʰʘʨʠʢʠ 

ʩʢʘʪʳʚʘʶʪʩʷ ʢ ʧʝʨʠʬʝʨʠʠ. ɿʜʝʩʴ ʚʦʟʥʠʢʣʘ ʟʦʥʘ ʘʥʪʠʛʨʘʚʠʪʘʮʠʠ ï 

ʟʦʥʘ, ʛʜʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ (ʧʨʦʛʠʙ ʧʣʝʥʢʠ) ʠʤʝʝʪ 

ʥʘʢʣʦʥ ʥʘʨʫʞʫ. ʏʝʤ ʙʳʩʪʨʝʝ ʙʫʜʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʪʷʞʝʣʳʡ ʰʘʨ, ʪʦ 

ʝʩʪʴ ʠʩʯʝʟʘʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ, 
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ʪʝʤ ʦʩʪʨʝʝ ʙʫʜʝʪ ʮʝʥʪʨʘʣʴʥʳʡ ʧʠʢ ʠ ʩʠʣʴʥʝʝ ʘʥʪʠʛʨʘʚʠʪʘʮʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʧʨʠʪʷʞʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦ ʜʚʠʞʝʥʠʶ ʰʘʨʠʢʦʚ 

ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʴ ʚʦʨʦʥʢʠ, ʪʦ ʘʥʪʠʛʨʘʚʠʪʘʮʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʙʝʛʘʥʠʶ ʰʘʨʠʢʦʚ ʩʦ ʩʢʣʦʥʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʧʠʢʘ. 

ʅʘʛʣʷʜʥʫʶ ʠʣʣʶʩʪʨʘʮʠʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʠʢʘ ʜʘʝʪ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʩʠʤʫʣʷʮʠʷ, ʢʦʪʦʨʫʶ ɼʠʘʥʘ ʂʦʚʝʨʥ ʠʩʧʦʣʴʟʦʚʘʣʘ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʉʦʣʥʮʘ ʚ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ï ʩʤ. ʨʠʩʫʥʦʢ 3. ʕʪʘ ʢʘʨʪʠʥʢʘ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʪʦʛʦ, ʯʪʦ ʥʘʰʘ ɿʝʤʣʷ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʩʚʦʝʡ 

ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ 1 ʝʱʝ ʚʦʩʝʤʴ ʤʠʥʫʪ ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ 

ʉʦʣʥʮʘ, ʧʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ ʦ ʩʫʜʴʙʝ ʥʘʰʝʛʦ ʩʚʝʪʠʣʘ ʥʝ 

ʜʦʩʪʠʛʥʝʪ ʟʝʤʥʦʡ ʦʨʙʠʪʳ. ʇʦʪʦʤ, ʩʦʛʣʘʩʥʦ ʩʠʤʫʣʷʮʠʠ, ɿʝʤʣʷ 

ʜʦʣʞʥʘ ʥʘʯʘʪʴ ʜʚʠʛʘʪʴʩʷ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ 2 ʢ ʩʚʦʝʡ ʦʨʙʠʪʝ. ʊʘʢ 

ʛʨʫʟʠʢ, ʢʦʪʦʨʳʡ ʢʨʫʪʠʣʠ ʥʘ ʚʝʨʝʚʦʯʢʝ, ʧʦʩʣʝ ʦʙʨʳʚʘ ʚʝʨʝʚʦʯʢʠ 

ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʧʦʣʝʪ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ. ʅʦ ʩʠʤʫʣʷʮʠʷ ʷʩʥʦ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʩʢʣʦʥʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʧʠʢʘ 

ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʘʥʪʠʛʨʘʚʠʪʘʮʠʷ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ɿʝʤʣʷ 

ʧʦʣʝʪʠʪ ʥʝ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʩʚʦʝʡ ʦʨʙʠʪʝ, ʘ ʧʦ ʢʨʠʚʦʡ 3, 

ʦʪʢʣʦʥʷʶʱʝʡʩʷ ʥʘʨʫʞʫ, ʩ ʫʯʝʪʦʤ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʫʩʢʦʨʝʥʠʷ. 

ʌʦʨʤʫʣʳ (2) ʠ (3) ʧʦʣʫʯʝʥʳ ʚ ʨʘʤʢʘʭ 

ʢʚʘʟʠʥʴʶʪʦʥʦʚʩʢʦʛʦ ʧʦʜʭʦʜʘ: ʚ ʥʴʶʪʦʥʦʚʩʢʦʡ ʬʦʨʤʫʣʝ (1) ʙʳʣʘ 

ʫʯʪʝʥʘ ʧʝʨʝʤʝʥʥʦʩʪʴ ʤʘʩʩʳ ʠ ʢʦʥʝʯʥʦʩʪʴ ʩʢʦʨʦʩʪʠ ʛʨʘʚʠʪʘʮʠʠ. 

ʕʪʦ ʥʝʩʪʨʦʛʠʡ ʧʨʠʝʤ, ʧʦʵʪʦʤʫ ʘʥʘʣʦʛʠʯʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʠʪʴ ʚ ʨʘʤʢʘʭ ʆʊʆ. 

ʆʙʱʠʝ ʚʳʨʘʞʝʥʠʷ ʆʊʆ ʜʣʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʩʬʝʨʠʯʝʩʢʦ-

ʩʠʤʤʝʪʨʠʯʥʦʡ ʤʝʪʨʠʢʠ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ɾ. ʃʝʤʝʪʨʦʤ ʚ 1931 

ʛʦʜʫ, ʘ ʪʘʢʞʝ ʈ. ʊʦʣʤʝʥʦʤ ʠ ɺ. ʇʦʜʦʣʴʩʢʠʤ - ʩʤ. ʧʘʨʘʛʨʘʬ 98 ʚ 

ʢʥʠʛʝ ʊʦʣʤʝʥʘ (1934). ʅʦ ʥʝʩʪʘʮʠʦʥʘʨʥʘʷ ʩʬʝʨʠʯʝʩʢʦ-

ʩʠʤʤʝʪʨʠʯʥʘʷ ʤʝʪʨʠʢʘ ʥʝ ʙʳʣʘ ʠʟʫʯʝʥʘ ʜʝʪʘʣʴʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʜʣʷ 

ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʪʨʝʙʫʝʪʩʷ ʟʥʘʪʴ ʧʝʨʝʤʝʥʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʤʘʩʩʳ. ʇʝʨʝʤʝʥʥʦʩʪʴ ʤʘʩʩʳ ʥʝ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʡ ʆʊʆ 

ʜʣʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʤʝʪʨʠʢʠ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʡʜʝʥʘ ʠʟ ʜʨʫʛʠʭ 

ʨʘʩʯʝʪʦʚ - ʪʘʢʞʝ, ʢʘʢ ʟʘʜʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʝʱʝʩʪʚʘ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʤʝʪʨʠʢʠ ʜʣʷ ʩʠʩʪʝʤʳ ʩ 

ʫʯʝʪʦʤ ʜʘʚʣʝʥʠʷ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʙʳʣʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʤʘʩʩʳ ʠʟ-ʟʘ ʠʟʣʫʯʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʪʦ ʤʦʞʥʦ 
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ʚʳʯʠʩʣʠʪʴ ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʚ ʨʘʤʢʘʭ ʆʊʆ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʥʘʯʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩ, ʘ ʧʦʪʦʤ ʧʦʜʩʪʘʚʠʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʚʳʨʘʞʝʥʠʷ ʚ ʠʥʪʝʛʨʘʣʴʥʫʶ ʤʝʪʨʠʢʫ. ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʬʠʟʠʢʠ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʥʘʯʘʪʴ ʩ ʚʚʝʜʝʥʠʷ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʥʦ ʚ 

ʬʦʨʤʫʣʝ (2). 

 

 
 

ʈʠʩ. 3.  ɸʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʠʢ ʥʘ ʤʝʩʪʝ ʠʩʯʝʟʥʫʚʰʝʛʦ 

ʉʦʣʥʮʘ. ɿʝʤʣʷ ʦʙʦʟʥʘʯʝʥʘ ʪʝʤʥʳʤ ʰʘʨʠʢʦʤ ʥʘ ʩʢʣʦʥʝ. 

ʐʪʨʠʭʦʚʳʝ ʩʪʨʝʣʢʠ ʦʪʤʝʯʘʶʪ ʜʚʠʞʝʥʠʝ ʣʝʛʢʠʭ ʰʘʨʠʢʦʚ. 

(ʀʩʧʦʣʴʟʦʚʘʥ ʨʠʩʫʥʦʢ ʠʟ ʣʝʢʮʠʠ ɼ. ʂʦʚʝʨʥ, 2019, 

https://www.youtube.com/watch?v=DjcS1kRkc6M) 

 

ʇʨʦʬʝʩʩʦʨ ʗʛʝʣʣʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʄʘʨʝʢ ʂʫʪʯʝʨʘ ʠʟ 

ʂʨʘʢʦʚʘ ʦʧʫʙʣʠʢʦʚʘʣ ʚ ʩʝʥʪʷʙʨʝ 2003 ʛʦʜʘ ʚ ʞʫʨʥʘʣʝ 

ʂʦʨʦʣʝʚʩʢʦʛʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (MNRAS) ʩʪʘʪʴʶ 

çʄʦʥʦʧʦʣʴʥʳʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʦʪ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ 

ʬʘʡʨʙʦʣʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʛʘʤʤʘ-ʚʩʧʣʝʩʢʠè, ʛʜʝ ʨʘʩʩʤʦʪʨʝʣ 

ʨʘʩʰʠʨʝʥʠʝ ʨʘʩʢʘʣʝʥʥʳʭ ʦʙʣʘʢʦʚ ʛʘʟʘ ʩ ʧʝʨʝʤʝʥʥʦʩʪʴʶ 

ʘʢʪʠʚʥʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʳ, ʚʳʟʚʘʥʥʦʡ ʠʟʤʝʥʝʥʠʝʤ 

ʜʘʚʣʝʥʠʷ ʚ ʬʘʡʨʙʦʣʝ. 

ʂʫʪʯʝʨʘ ʩʜʝʣʘʣ ʟʘʢʣʶʯʝʥʠʝ: çʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ 

ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʠʟ ʧʣʦʪʥʦʩʪʠ 

ʵʥʝʨʛʠʠ ʠ ʜʘʚʣʝʥʠʷ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. ʕʪʦ 

https://www.youtube.com/watch?v=DjcS1kRkc6M

