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ʜʝʨʞʢʫ ʠʜʝʡ, ʧʦʣʦʞʝʥʥʳʭ ʚ ʦʩʥʦʚʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʂʦʤʠʩʩʠʠ ʈɸʅ ʧʦ ʙʦʨʴʙʝ ʩ ʣʞʝʥʘʫʢʦʡ ʠ ʬʘʣʴʩʠʬʠʢʘ-

ʮʠʝʡ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʘʣʴʤʘʥʘʭʝ ʧʫʙʣʠʢʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʩʪʘʥʦʚ-

ʣʝʥʠʶ ʥʘʫʯʥʦʡ ʠʩʪʠʥʳ ʠ ʦʪʚʝʨʞʝʥʠʶ ʧʩʝʚʜʦʥʘʫʯʥʳʭ ʟʘʙʣʫʞʜʝʥʠʡ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʦʙʱʝʩʪʚʝ. 
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ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ʂʘʢ ɺʳ ʧʦʞʠʚʘʝʪʝ? ɹʝʟ ɺʘʩ ʩʢʫʯʥʦ! 

ʄʝʞʜʫ ʧʨʦʯʠʤ, 100 ʣʝʪ ʥʘʟʘʜ, ʦʩʝʥʴʶ 1915 ʛʦʜʘ, ʨʘʟʚʦʨʘʯʠʚʘʣʠʩʴ ʜʨʘʤʘʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ 

ʧʦ ʦʢʦʥʯʘʪʝʣʴʥʦʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʬʦʨʤʣʝʥʠʶ ʆʊʆ ʕʡʥʰʪʝʡʥʦʤ ʠ ɻʠʣʴʙʝʨʪʦʤ. ɺʦʪ 

ʩʤʦʪʨʠʪʝ, ï ʚʝʣʠʯʘʡʰʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʪʝʦʨʠʷ, ʦʜʠʥ ʠʟ ʩʪʦʣʧʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ, ʢʘʟʘʣʦʩʴ 

ʙʳ ʪʘʢʦʡ ʶʙʠʣʝʡ, ʘ ï ʪʠʰʠʥʘ... ʅʝʪ ʦʙʩʫʞʜʝʥʠʷ ʚ ʞʫʨʥʘʣʘʭ, ʥʠ ʢʥʠʛ, ʥʝʪ ʢʦʥʬʝʨʝʥʮʠʡ, ʯʪʦ-ʪʦ 

ʤʦʣʯʠʪ TV... ɼʫʤʘʶʪ, ʯʪʦ ʤʦʣʯʘʥʠʝʤ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʦʯʝʨʝʜʥʫʶ ʜʦʛʤʫ ʠ ʩʧʘʩʪʠ, ʥʝʪ, ʥʝ 

ʕʡʥʰʪʝʡʥʘ ï ʦʥ ʚʝʣʠʢ ʠ ʚ ʟʘʱʠʪʝ ʫʞʝ ʥʝ ʥʫʞʜʘʝʪʩʷ, ʘ ʩʝʙʷ, ʙʝʟʠʜʝʡʥʳʭ ʠ ʧʨʠʩʦʩʘʚʰʠʭʩʷ ʢ 

ʥʘʫʢʝ... ʀʥʪʝʨʝʩʥʦ, ʜʝʡʩʪʚʫʝʪ ʣʠ ʝʱʸ ʪʦ ʩʝʢʨʝʪʥʦʝ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʝʟʠʜʠʫʤʘ ɸʅ ʦʪ 1964 ʛʦʜʘ ʦ 

ʟʘʧʨʝʪʝ ʢʨʠʪʠʢʠ ʚʝʣʠʯʘʡʰʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ? ʌʘʢʪʠʯʝʩʢʠ ʜʝʡʩʪʚʫʝʪ. 

çɿʘ ʜʝʨʞʘʚʫ ʦʙʠʜʥʦ!è 

ʉ ʫʚʘʞʝʥʠʝʤ, ʩ ʧʦʞʝʣʘʥʠʷʤʠ ʟʜʦʨʦʚʴʷ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, 

ʅʠʢʠʪʠʥ ɸʣʝʢʩʘʥʜʨ 
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ɿʜʨʘʚʩʪʚʫʡʪʝ, ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ! 

ʗ ʚʝʨʥʫʣʘʩʴ ʠʟ ʦʪʧʫʩʢʘ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʦʙʨʘʱʘʣʘʩʴ ʢ ʀʥʪʝʨʥʝʪʫ, ʠ 

ʦʙʥʘʨʫʞʠʣʘ ɺʘʰʝ ʧʠʩʴʤʦ. ɺ ʩʚʷʟʠ ʩ ʥʠʤ ʤʥʝ ʟʘʭʦʪʝʣʦʩʴ çʠʟʣʠʪʴ ʜʫʰʫè ʧʦʩʣʝ ʵʪʦʛʦ 

ʯʝʪʳʨʝʭʥʝʜʝʣʴʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ. 

ʗ ʥʝ ʭʦʯʫ ʙʦʣʴʰʝ ʟʘʥʠʤʘʪʴʩʷ ʬʠʟʠʢʦʡ, ʢʘʢ ʫʞʝ ʧʠʩʘʣʘ ʚ ʄʆʀ ˉ 29 ʥʘ ʩʪʨ.25, ʧʦʪʦʤʫ, ʯʪʦ 

ʩʯʠʪʘʶ ʵʪʦ ʜʝʣʦ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʳʤ. ʌʠʟʠʢʘ ʥʝ ʷʚʣʷʝʪʩʷ çʟʘʤʢʥʫʪʳʤ ʚ ʩʝʙʝ ʤʠʢʨʦʢʦʩʤʦʩʦʤè, ʘ, 

ʥʘʦʙʦʨʦʪ, ʵʪʦ ʝʩʪʴ ʫʯʝʥʠʝ ʦ ʚʥʝʰʥʝʤ ʜʣʷ ʥʘʩ ʤʠʨʝ. ʇʦʵʪʦʤʫ ʦʥʘ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪʩʷ ʚʳʚʦʜʘʤʠ ʠʟ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʠʥʷʪʳʭ ʧʦʩʪʫʣʘʪʦʚ, ʘ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤ ʤʠʨʦʤ 

ʠ ʵʪʠʤʠ ʧʦʩʪʫʣʘʪʘʤʠ. ɸ ʵʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʦʟʤʦʞʥʦ. ʅʠʢʪʦ ʥʝ ʤʦʞʝʪ ʜʦʢʘʟʘʪʴ ʥʠ ʯʪʦ 

ɺʩʝʣʝʥʥʘʷ ʙʝʩʢʦʥʝʯʥʘ, ʥʠ ʯʪʦ ʦʥʘ ʟʘʤʢʥʫʪʘ. ʇʦʵʪʦʤʫ ʢʘʞʜʳʡ ʤʦʞʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʪʦ, ʯʪʦ ʝʤʫ 

ʭʦʯʝʪʩʷ, ʠ ʩʧʦʨʠʪʴ ʪʫʪ ʚ ʦʙʱʝʤ-ʪʦ ʙʝʩʩʤʳʩʣʝʥʥʦ. ʊʦ ʞʝ ʩʘʤʦʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʜʨʫʛʠʤ ʬʠʟʠʯʝʩʢʠʤ 

ʚʝʱʘʤ. ʇʦʵʪʦʤʫ ʷ ʦʪʥʦʰʫʩʴ ʩ ʨʘʚʥʦʜʫʰʠʝʤ ʢ (ʦʙʠʣʴʥʳʤ!) ʧʦʧʳʪʢʘʤ ʦʧʨʦʚʝʨʛʥʫʪʴ ʪʝʦʨʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠʣʠ ʢʚʘʥʪʦʚʫʶ ʤʝʭʘʥʠʢʫ. 

ʀʥʦʝ ʜʝʣʦ ʤʘʪʝʤʘʪʠʢʘ! ʆʥʘ-ʪʦ ʢʘʢ ʨʘʟ ʠ ʝʩʪʴ çʟʘʤʢʥʫʪʳʡ ʚ ʩʝʙʝ ʤʠʢʨʦʢʦʩʤʦʩè, ʠ ʠʤʝʥʥʦ 

ʀʉʏɽʈʇʓɺɸɽʊʉʗ ʚʳʚʦʜʘʤʠ ʠʟ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʠʥʷʪʳʭ ʧʦʩʪʫʣʘʪʦʚ, ʥʝ ʪʨʝʙʫʷ ʥʠʢʘʢʦʡ 

ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩ ʨʝʘʣʴʥʳʤ ʤʠʨʦʤ. ʇʦʵʪʦʤʫ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ ʩʧʦʨʦʚ ʚʦʦʙʱʝ ʅɽ 

ɼʆʃɾʅʆ ɹʓʊʔ! ʃʶʙʳʝ ʩʧʦʨʳ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ ʆɼʅʆɿʅɸʏʅʆ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʠʟ ʩʧʦʨʷʱʠʭ ʥʝ ʫʤʝʝʪ ʣʦʛʠʯʝʩʢʠ ʤʳʩʣʠʪʴ. ʊʝʤ ʙʦʣʝʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ 

ʤʥʝ ʚʩʸ ʚʨʝʤʷ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʪʘʢʠʤʠ ʷʚʣʝʥʠʷʤʠ, ʢʘʢ ʵʧʦʧʝʷ ʩ ʘʢʘʜʝʤʠʢʦʤ 

ʈʝʰʝʪʥʷʢʦʤ, ʯʘʩʪʠʯʥʦ ʦʪʨʘʞʝʥʥʘʷ ʚ ʄʆʀ ˉ 25, ˉ 27 ʠ ̄ 29. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ, ʢʘʢʫʶ ʩʚʦʠʤ 

ʧʦʚʝʜʝʥʠʝʤ ʩʦʟʜʘʣ ʵʪʦʪ, ʩ ʧʦʟʚʦʣʝʥʠʷ ʩʢʘʟʘʪʴ, çʘʢʘʜʝʤʠʢè, ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦ ʧʨʝʩʪʫʧʣʝʥʠʝʤ 

ʧʨʦʪʠʚ ʅʘʫʢʠ ʠ ʃʦʛʠʢʠ. 

http://moi-vzn.narod.ru/MOI_29.PDF
http://moi-vzn.narod.ru/MOI_25.PDF
http://moi-vzn.narod.ru/MOI_27.PDF
http://moi-vzn.narod.ru/MOI_29.PDF
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ʄʝʥʷ ʧʦʨʘʞʘʝʪ ʪʦ, ʜʦ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʥʠ ʦʜʠʥ ʤʘʪʝʤʘʪʠʢ, ʩ ʢʦʪʦʨʳʤ ʷ ʚʩʪʨʝʯʘʣʘʩʴ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʫʯʝʙʳ, ʥʝ ʫʤʝʣ, ʥʝ ʙʳʣ ʩʧʦʩʦʙʝʥ ʣʦʛʠʯʝʩʢʠ ʤʳʩʣʠʪʴ, ʠ ʫ ʤʝʥʷ ʟʘʢʨʘʜʳʚʘʶʪʩʷ 

ʧʦʜʦʟʨʝʥʠʷ, ʯʪʦ ʜʝʣʦ ʪʫʪ ʚ ʠʭ çʤʫʞʩʢʦʡ ʣʦʛʠʢʝè (ʪ.ʝ. ʚ ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʦʚʦʡ). ʏʘʩʪʦ ʩʤʝʶʪʩʷ ʥʘʜ 

çʞʝʥʩʢʦʡ ʣʦʛʠʢʦʡè (ʠ ʥʝʨʝʜʢʦ ʩʧʨʘʚʝʜʣʠʚʦ: ʚʩʷʢʠʝ ʞʝʥʱʠʥʳ ʙʳʚʘʶʪ), ʥʦ ʚ ʤʦʝʡ ʞʠʟʥʠ 

ʩʣʫʯʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʚʩʝ ʤʦʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʤʘʪʝʤʘʪʠʢʠ ʙʳʣʠ ʞʝʥʱʠʥʳ. ʅʫ, ʚ ʤʣʘʜʰʠʭ ʢʣʘʩʩʘʭ 

ʰʢʦʣʳ ʚʩʝ ʧʨʝʜʤʝʪʳ ʚʝʣʘ ʦʜʥʘ ʫʯʠʪʝʣʴʥʠʮʘ, ʥʦ ʵʪʦ ʥʝ ʚ ʩʯʝʪ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʤ ʝʱʝ ʥʘʩʪʦʷʱʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʙʳʣʦ. ɺ ʩʨʝʜʥʠʭ ʢʣʘʩʩʘʭ ʤʘʪʝʤʘʪʠʢʫ ʫ ʥʘʩ ʚʝʣʘ ʃʠʜʠʷ ʀʚʘʥʦʚʥʘ ɹʨʘʢʦʚʩʢʘʷ, ʚ 

ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ ʂʣʘʚʜʠʷ ʄʘʨʪʳʥʦʚʥʘ ɺʘʩʠʣʴʝʚʘ, ʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʢʫʨʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʯʠʪʘʣʘ ʠ ʩʝʤʠʥʘʨʳ ʚʝʣʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴʥʠʮʘ ʕʥʛʝʣʴ (ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ 

ʧʦʤʥʶ ʝʝ ʠʤʷ-ʦʪʯʝʩʪʚʦ). 

ɺʩʝ ʵʪʠ ʪʨʠ ʞʝʥʱʠʥʳ ʙʳʣʠ ʥʘ ʫʜʠʚʣʝʥʠʝ ʫʤʥʳʤʠ ʠ (ʥʘʨʘʚʥʝ ʩ ʤʦʠʤ ʦʪʮʦʤ, ʘ ʧʦʟʞʝ ʜʷʜʝʡ) 

ʧʨʠʚʠʣʠ ʤʥʝ, ʢʘʢ ʷ ʩʯʠʪʘʶ, ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʉʋʑʅʆʉʊʀ ʤʘʪʝʤʘʪʠʢʠ (ʢʦʪʦʨʦʝ 

ʥʘʯʠʩʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʫ ʘʢʘʜʝʤʠʢʘ ʈʝʰʝʪʥʷʢʘ). ɼʦ ʩʠʭ ʧʦʨ ʧʦʤʥʶ, ʢʘʢ ɺʘʩʠʣʴʝʚʘ ʥʘʩʪʘʚʣʷʣʘ ʥʘʩ: 

çʅʠʢʦʛʜʘ ʥʝ ʜʦʚʝʨʷʡʪʝ ʩʚʦʠʤ ʨʘʩʯʝʪʘʤ; ʨʘʩʯʝʪʳ ʨʘʩʯʝʪʘʤʠ, ʘ ʚʩʝʛʜʘ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʠʢʠʥʴʪʝ ʚ 

ʫʤʝ: ʤʦʞʝʪ ʪʘʢʦʝ ʙʳʪʴ, ʠʣʠ ʥʝ ʤʦʞʝʪ, ʯʪʦ ʫ ʚʘʩ ʧʦʣʫʯʠʣʦʩʴ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ!è. ʕʥʛʝʣʴ ʞʝ 

ʥʠʢʦʛʜʘ ʥʝ ʜʝʣʘʣʘ ʫʧʦʨ ʥʘ ʬʦʨʤʘʣʴʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ, ʘ ʟʘʩʪʘʚʣʷʣʘ ʧʦʥʠʤʘʪʴ 

ʉʋʑʅʆʉʊʔ ʪʦʛʦ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʩʪʦʠʪ ʟʘ ʪʝʦʨʝʤʦʡ. (ɸ ʘʢʘʜʝʤʠʢ ʈʝʰʝʪʥʷʢ ʚʩʝʛʜʘ ʧʨʦʩʪʦ ʪʫʧʦ 

ʙʝʨʝʪ ʬʦʨʤʘʣʴʥʳʡ ʧʨʠʝʤ, ʤʝʭʘʥʠʯʝʩʢʠ ʝʛʦ ʧʨʠʤʝʥʷʝʪ, ʠ ʥʠʢʦʛʜʘ ʥʝ ʚʠʜʠʪ ʠ ʥʝ ʞʝʣʘʝʪ ʚʠʜʝʪʴ, 

ʏʊʆ ʟʘ ʚʩʝʤ ʵʪʠʤ ʩʪʦʠʪ, ʠ ʤʦʞʝʪ ʪʘʢʦʝ ʙʳʪʴ ʠʣʠ ʥʝ ʤʦʞʝʪ). 

ʇʦʩʣʝ ʵʪʠʭ ʪʨʝʭ ʞʝʥʱʠʥ ʤʘʪʝʤʘʪʠʢʘ ʤʥʝ ʢʘʟʘʣʘʩʴ ʩʚʝʨʢʘʶʱʠʤ ʟʘʤʢʦʤ ʩʦʚʝʨʰʝʥʩʪʚʘ, ʥʦ 

ʧʦʩʣʝ ʯʝʨʝʜʳ ʪʘʢʠʭ ʜʝʷʪʝʣʝʡ, ʢʘʢ ʘʢʘʜʝʤʠʢ ʈʝʰʝʪʥʷʢ, ʷ ʪʝʧʝʨʴ ʚʠʞʫ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʦʩʪʦ ʯʫʜʦʚʠʱʥʦʤ ʩʦʩʪʦʷʥʠʠ: ʪʘʤ ʙʫʢʚʘʣʴʥʦ çɸʚʛʠʝʚʳ ʢʦʥʶʰʥʠè, ʢʦʪʦʨʳʝ ʥʘʜʦ ʨʘʟʛʨʝʙʘʪʴ ʠ 

ʨʘʟʛʨʝʙʘʪʴ. ʅʠ ʦʜʠʥ ʤʘʪʝʤʘʪʠʢ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʥʠʤʘʝʪ, ʦʪʢʫʜʘ ʯʪʦ ʙʝʨʝʪʩʷ ʚ ʝʛʦ ʥʘʫʢʝ ʠ ʯʪʦ ʚʩʸ 

ʵʪʦ ʦʟʥʘʯʘʝʪ. ʀ ʧʨʠ ʵʪʦʤ ʪʘʢʦʡ ʘʢʘʜʝʤʠʢ ʈʝʰʝʪʥʷʢ ʠʤʝʝʪ ʦ ʩʝʙʝ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦʝ ʤʥʝʥʠʝ ʠ 

ʥʠʢʘʢʠʭ ʨʘʟʫʤʥʳʭ ʜʦʚʦʜʦʚ ʩʣʫʰʘʪʴ ʥʝ ʞʝʣʘʝʪ. ʆʥ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʝʛʦ ʬʦʨʤʘʣʴʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʠ ʝʩʪʴ ʚʳʩʰʠʝ ʟʥʘʥʠʷ, ʘ ʷ ï ʧʨʦʩʪʦ ʜʫʨʘ, ʢʦʪʦʨʘʷ ʥʠʯʝʛʦ ʥʝ ʟʥʘʝʪ ʠ ʥʝ ʧʦʥʠʤʘʝʪ. (ʍʦʪʷ 

ʩʘʤ ʧʦ ʩʫʱʝʩʪʚʫ ʚʦʧʨʦʩʘ ʥʝ ʤʦʞʝʪ ʩʢʘʟʘʪʴ ʥʠ çʙʵè, ʥʠ çʤʵè). 

ʅʫ, ʘʢʘʜʝʤʠʢʫ ʈʝʰʝʪʥʷʢʫ ʷ ʚ ʦʙʱʝʤ-ʪʦ ʧʫʙʣʠʯʥʦ ʧʦʢʘʟʘʣʘ, ʢʘʢʘʷ ʷ ʜʫʨʘ, ʠ ʩ ʥʠʤ 

ʧʦʢʦʥʯʝʥʦ. ʅʦ ʤʥʝ ʵʪʦʛʦ ʤʘʣʦ. ʅʘʜʦ ʧʝʨʝʙʠʪʴ ʚʦʦʙʱʝ ʚʩʶ ʚʝʨʭʫʰʢʫ ʤʘʪʝʤʘʪʠʢʦʚ ʚ 

ʨʫʩʩʢʦʷʟʳʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ɿʝʤʥʦʛʦ ʰʘʨʘ (ʯʪʦʙʳ ʦʥʠ, ʥʘʢʦʥʝʮ, ʥʘʯʘʣʠ ʢʦʝ-ʯʪʦ ʩʦʦʙʨʘʞʘʪʴ). 

ʇʦʵʪʦʤʫ ʷ ʚ ʩʢʦʨʦʤ ʙʫʜʫʱʝʤ ʥʘʯʥʫ ʙʦʣʴʰʫʶ ʦʧʝʨʘʮʠʶ ʧʦʜ ʢʦʜʦʚʳʤ ʥʘʟʚʘʥʠʝʤ Milliaria , 

ʨʘʩʩʯʠʪʘʥʥʫʶ ʥʘ 15 ʣʝʪ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʚʦʚʣʝʯʝʥʠʝ ʚ ʦʙʩʫʞʜʝʥʠʝ ɺʝʜʘʥʩʢʦʡ ʪʝʦʨʠʠ ʠ 

ʢʘʥʪʦʨʠʟʤʘ 1000 (ʦʜʥʦʡ ʪʳʩʷʯʠ) ʧʨʦʬʝʩʩʦʨʦʚ ʤʘʪʝʤʘʪʠʢʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ, ʛʜʝ ʧʦʥʠʤʘʶʪ 

ʨʫʩʩʢʠʡ ʷʟʳʢ, ʠ ʚ ʩʣʫʯʘʝ ʠʭ ʫʢʣʦʥʝʥʠʷ ʠʣʠ ʦʪʨʠʮʘʥʠʷ ʣʦʛʠʢʠ ʧʦʜʦʙʥʦ ʈʝʰʝʪʥʷʢʫ ï ʧʫʙʣʠʯʥʦʝ ʠʭ 

ʠʟʙʠʝʥʠʝ. ʇʦʩʤʦʪʨʠʤ, ʚʩʝ ʣʠ ʤʘʪʝʤʘʪʠʢʠ ʪʘʢ ʪʫʧʳ, ʢʘʢ ʈʝʰʝʪʥʷʢ, ʠʣʠ ʝʩʪʴ ʩʨʝʜʠ ʥʠʭ ʠ ʫʤʥʳʝ 

ʣʶʜʠ ʧʦʤʠʤʦ ʪʨʝʭ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʞʝʥʱʠʥ. (ɹʣʘʛʦ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ ʪʝʧʝʨʴ 

ʩʫʱʝʩʪʚʫʝʪ ʀʥʪʝʨʥʝʪ). 

ʂʘʢ ʚʠʜʠʪʝ, ʫ ʤʝʥʷ ʙʦʣʴʰʠʝ ʧʣʘʥʳ, ʠ ʵʪʦ ʝʱʝ ʦʜʥʘ ʧʨʠʯʠʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʷ ʥʝ ʭʦʯʫ 

ʦʪʚʣʝʢʘʪʴʩʷ ʥʘ ʬʠʟʠʢʫ ʠ ʜʨʫʛʠʝ ʜʝʣʘ, ʢʦʪʦʨʳʝ ʜʣʷ ʤʝʥʷ ʪʝʧʝʨʴ ʧʦʙʦʯʥʳ. ɼʘʡ ʙʦʛ, ʯʪʦʙʳ ʭʚʘʪʠʣʦ 

ʩʠʣ ʭʦʪʷ ʙʳ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʝʢʪʘ Milliaria ; ʩ ʤʝʥʷ ʠ ʵʪʦʛʦ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ. ʗ ʧʨʠʛʣʘʰʘʶ ʠ 

ɺʘʩ, ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ, ʧʨʠʥʷʪʴ ʚ ʵʪʦʤ ʫʯʘʩʪʠʝ. ɹʨʦʩʴʪʝ ʩʚʦʶ çʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʬʠʟʠʢʫè, ʪʘʤ 

ʚʩʸ ʨʘʚʥʦ ʥʠʯʝʛʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʜʦʢʘʟʫʝʤʦ, ʢʘʢ ʷ ʫʞʝ ʛʦʚʦʨʠʣʘ ʚʳʰʝ, ʠ ʣʫʯʰʝ ʧʦʤʦʛʠʪʝ ʤʥʝ 

ʠʟʙʠʚʘʪʴ ʤʘʪʝʤʘʪʠʢʦʚ ʚ ʪʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ɺʉɪ ʜʦʢʘʟʫʝʤʦ ʠ ʛʜʝ ʩʧʦʨʳ ʚʦʦʙʱʝ ʷʚʣʷʶʪʩʷ 

ʧʨʝʩʪʫʧʣʝʥʠʝʤ. ɺʧʨʦʯʝʤ, ʷ ʥʝ ʥʘʩʪʘʠʚʘʶ. 

ʇʝʨʝʜ ʦʪʧʫʩʢʦʤ ʷ ʟʘʥʷʣʘʩʴ ʛʝʦʤʝʪʨʠʝʡ ʃʦʙʘʯʝʚʩʢʦʛʦ: ʧʝʨʝʧʫʙʣʠʢʫʶ ʚ ʘʣʴʤʘʥʘʭ ʄʆʀ 

ʥʝʢʦʪʦʨʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʘʙʦʪʳ ʃʦʙʘʯʝʚʩʢʦʛʦ ʩ ʤʦʠʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ (ʚ ʯʘʩʪʥʦʩʪʠ: 

çɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʦʨʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʡè ʩ ʦʙʰʠʨʥʳʤʠ ʦʢʨʫʞʘʶʱʠʤʠ 

ʪʝʢʩʪʘʤʠ ʂʘʛʘʥʘ). ɺʳ ʟʥʘʝʪʝ ï ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʦ! ɺ ʦʙʱʝʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠ ʟʜʝʩʴ, ʢʘʢ ʚʝʟʜʝ, 

ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʦʯʝʥʴ-ʪʦ ʧʦʥʠʤʘʶʪ, ʦ ʯʝʤ, ʩʦʙʩʪʚʝʥʥʦ, ʦʥʠ ʛʦʚʦʨʷʪ ʠ ʚ ʯʝʤ ʩʫʱʥʦʩʪʴ ʛʝʦʤʝʪʨʠʠ 

ʃʦʙʘʯʝʚʩʢʦʛʦ. (ʅʘʧʨʠʤʝʨ, ʷ ʦʯʝʥʴ ʩʦʤʥʝʚʘʶʩʴ, ʯʪʦʙʳ ʘʢʘʜʝʤʠʢ ʈʝʰʝʪʥʷʢ ʩʤʦʛ ʦʙʲʷʩʥʠʪʴ, 

ʇʆʏɽʄʋ ʃʝʞʘʥʜʨʫ ʫʜʘʣʦʩʴ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʩʫʤʤʘ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ 180 

ʛʨʘʜʫʩʦʚ, ʥʦ ʥʝ ʫʜʘʣʦʩʴ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʦʥʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ 180 ʛʨʘʜʫʩʦʚ, ï ʘ ʵʪʘ ʨʘʟʥʠʮʘ ʚ 

ʵʪʠʭ ʜʚʫʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ ʠ ʝʩʪʴ ʦʪʧʨʘʚʥʘʷ ʪʦʯʢʘ ʃʦʙʘʯʝʚʩʢʦʛʦ: ʦʥ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʪ.ʝ. ʧʨʠʥʠʤʘʝʪ 

ʧʦʩʪʫʣʘʪ, ʯʪʦ ʦʥʘ ʄʆɾɽʊ ʙʳʪʴ ʤʝʥʴʰʝ 180 ʛʨʘʜʫʩʦʚ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʯʪʦ ʧʨʠ ʫʤʩʪʚʝʥʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʷʭ ʘʢʘʜʝʤʠʢʘ ʈʝʰʝʪʥʷʢʘ ʦʥ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʵʪʘ ʨʘʟʥʠʮʘ ï ʧʨʦʩʪʦ çʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʠʩʪʠʥʘè, ʥʝ ʥʫʞʜʘʶʱʘʷʩʷ ʥʠ ʚ ʢʘʢʦʤ ʦʙʲʷʩʥʝʥʠʠ). 
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ʅʘ ʚʨʝʤʷ ʦʪʧʫʩʢʘ ʷ ʧʨʝʨʚʘʣʘ ʩʚʦʠ ʟʘʥʷʪʠʷ ʛʝʦʤʝʪʨʠʝʡ ʃʦʙʘʯʝʚʩʢʦʛʦ, ʥʦ ʪʝʧʝʨʴ ʩʢʦʨʦ ʥʘʜʦ 

ʠʭ ʚʦʟʦʙʥʦʚʣʷʪʴ... 

ʉ ʥʘʠʣʫʯʰʠʤʠ ʧʦʞʝʣʘʥʠʷʤʠ, 

ʄʆʀ 
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ɿʜʨʘʚʩʪʚʫʡʪʝ, ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ! 

ɿʘʭʦʪʝʣʦʩʴ ʧʨʦʜʦʣʞʠʪʴ ʚʯʝʨʘʰʥʝʝ çʠʟʣʠʷʥʠʝ ʜʫʰʠè. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ, 

ʧʦʙʫʜʠʚʰʝʡ ʤʝʥʷ ʢ ʵʪʦʤʫ, ʙʳʣʦ ʧʠʩʴʤʦ, ʧʨʠʰʝʜʰʝʝ ʦʪ ʘʢʘʜʝʤʠʢʘ ʈʝʰʝʪʥʷʢʘ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʷ 

ʦʪʧʨʘʚʠʣʘ ʝʤʫ ʢʦʧʠʶ ʧʠʩʴʤʘ ʢ ɺʘʤ. 

ʂʦʛʜʘ ʷ 12 ʠʶʥʷ ʩ.ʛ. ʦʧʫʙʣʠʢʦʚʘʣʘ ʚʳʧʫʩʢ ˉ 29 ʘʣʴʤʘʥʘʭʘ ʄʆʀ, ʈʝʰʝʪʥʷʢ ʤʥʝ 16 ʠʶʥʷ 

ʧʨʠʩʣʘʣ ʧʠʩʴʤʦ, ʢʦʪʦʨʦʝ ʷ ʥʝ ʦʪʢʨʳʣʘ ʠ ʥʝ ʯʠʪʘʣʘ. ʊʝʧʝʨʴ, ʟʥʘʯʠʪ, ʚʪʦʨʦʝ ʧʠʩʴʤʦ, ʢʦʪʦʨʦʝ ʷ ʪʦʞʝ 

ʥʝ ʦʪʢʨʳʚʘʶ ʠ ʥʝ ʯʠʪʘʶ: ʫ ʤʝʥʷ ʜʝʡʩʪʚʫʝʪ ʧʨʠʥʮʠʧ çʅʝ ʯʠʪʘʪʴ ʥʠʯʝʛʦ, ʯʪʦ ʧʨʠʭʦʜʠʪ ʦʪ ʠʤʝʥʠ 

ʈʝʰʝʪʥʷʢʘè. (ʇʫʩʪʴ ʦʥ ʧʠʰʝʪ, ʝʩʣʠ ʭʦʯʝʪ, ʧʦ ʧʨʠʥʮʠʧʫ çʄʝʣʠ, ɽʤʝʣʷ!è, ʥʦ ʷ ʵʪʦ ʯʠʪʘʪʴ ʥʝ ʙʫʜʫ, 

ʧʦʪʦʤʫ ʯʪʦ ʟʥʘʶ: ʵʪʦ ʯʝʣʦʚʝʢ ʘʙʩʦʣʶʪʥʦ ʙʝʩʧʨʠʥʮʠʧʥʳʡ ʠ ʙʝʩʩʦʚʝʩʪʥʳʡ). ʗ ʵʪʠ ʧʠʩʴʤʘ ʥʝ 

ʫʜʘʣʷʶ, ʧʫʩʪʴ ʦʥʠ ʣʝʞʘʪ ʥʝʦʪʢʨʳʪʳʤʠ ʚ ʤʦʝʤ ʧʦʯʪʦʚʦʤ ʷʱʠʢʝ ʥʘ ʪʦʪ ʩʣʫʯʘʡ, ʝʩʣʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʠʟʤʝʥʷʪʩʷ ʠ ʤʥʝ ʧʦ ʢʘʢʦʡ-ʪʦ ʧʨʠʯʠʥʝ ʧʦʥʘʜʦʙʠʪʩʷ ʠʭ ʧʨʦʯʠʪʘʪʴ, ʥʦ ʩʝʡʯʘʩ ʷ ʠʭ 

ʥʝ ʪʨʦʛʘʶ,1 ʯʪʦʙʳ ʈʝʰʝʪʥʷʢ ʥʝ ʜʦʚʝʣ ʤʝʥʷ ʩʥʦʚʘ ʜʦ ʪʘʢʠʭ ʵʢʩʮʝʩʩʦʚ, ʢʘʢʠʝ ʚʠʜʥʳ ʚ ʄʆʀ ˉ 29 

ʥʘ ʩʪʨ.61. 

ʊʘʢʠʝ ʚʝʱʠ, ʢʦʥʝʯʥʦ, ʙʳʣʦ ʙʳ ʥʝʚʦʟʤʦʞʥʦ ʦʧʫʙʣʠʢʦʚʘʪʴ ʚ ʩʪʘʨʳʝ ʚʨʝʤʝʥʘ ʚ ʙʫʤʘʞʥʦʡ 

ʧʝʯʘʪʠ (ʥʠ ʦʜʠʥ ʨʝʜʘʢʪʦʨ ʪʘʢʦʝ ʥʝ ʧʨʦʧʫʩʪʠʣ ʙʳ), ʥʦ ʪʝʧʝʨʴ ʚʨʝʤʝʥʘ ʜʨʫʛʠʝ, ʠ ʀʥʪʝʨʥʝʪ 

ʧʦʟʚʦʣʷʝʪ ʧʫʙʣʠʢʦʚʘʪʴ ʩʚʦʠ ʤʳʩʣʠ ʙʦʣʝʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʨʝʜʘʢʪʦʨʦʚ ʠ 

ʨʝʮʝʥʟʝʥʪʦʚ. ʅʘʧʠʩʘʥʥʦʝ ʪʘʤ ʫʜʨʫʯʘʝʪ ʤʝʥʷ, ʥʦ ʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʯʠʪʘʶ ʵʪʦ ʚʳʩʪʫʧʣʝʥʠʝ 

ʚʳʥʫʞʜʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤ, ʩʧʨʘʚʝʜʣʠʚʳʤ ʠ ʧʨʘʚʠʣʴʥʳʤ. (ʅʝʣʴʟʷ ʦʪʨʠʮʘʪʴ ʣʦʛʠʢʫ! ʕʪʦ 

ʥʘʢʘʟʫʝʤʦ!). 

ʈʝʰʝʪʥʷʢ ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʳʤ ʠʟ ʪʦʡ ʪʳʩʷʯʠ ʧʨʦʬʝʩʩʦʨʦʚ, ʦ ʢʦʪʦʨʳʭ ʛʦʚʦʨʠʪʩʷ ʚ ʦʧʝʨʘʮʠʠ 

Milliaria ; ʙʝʟ ʥʝʛʦ ʦʩʪʘʶʪʩʷ ʝʱʝ 999. çʇʨʦʬʝʩʩʦʨʦʤ ʤʘʪʝʤʘʪʠʢʠè ʚ ʨʘʤʢʘʭ ʵʪʦʡ ʦʧʝʨʘʮʠʠ 

ʩʯʠʪʘʝʪʩʷ ʣʶʙʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʚ ɺʋɿʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʥʘʟʳʚʘʝʪʩʷ ʣʠ ʝʛʦ 

ʜʦʣʞʥʦʩʪʴ ʧʦ ʤʝʩʪʫ ʨʘʙʦʪʳ çʧʨʦʬʝʩʩʦʨè, çʜʦʮʝʥʪè, çʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴè ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ 

ʣʶʙʦʝ ʣʠʮʦ, ʟʘʥʠʤʘʶʱʝʝʩʷ ʤʘʪʝʤʘʪʠʢʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʢʦʤ-ʥʠʙʫʜʴ ʅʀʀ. (ɺ 

ʥʝʢʦʪʦʨʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʨʦʬʝʩʩʦʨʦʤ ʥʘʟʳʚʘʝʪʩʷ ʜʘʞʝ ʰʢʦʣʴʥʳʡ ʫʯʠʪʝʣʴ, ʠ ʚ ʨʘʤʢʘʭ 

ʦʧʝʨʘʮʠʠ Milliaria  ʷ ʪʦʞʝ ʤʦʛʫ ʧʨʠʟʥʘʪʴ ʧʨʦʬʝʩʩʦʨʦʤ ʪʘʢʞʝ ʠ ʫʯʠʪʝʣʷ ʩʨʝʜʥʝʡ ʰʢʦʣʳ, ʝʩʣʠ ʫ 

ʥʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʢʨʫʛʦʟʦʨ). 

ʀʪʘʢ, ʧʨʦʬʝʩʩʦʨʫ ʈʝʰʝʪʥʷʢʫ ʧʨʠʩʚʦʝʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ çʞʫʣʠʢè, ʠ ʩ ʥʠʤ ʷ ʙʦʣʴʰʝ ʥʝ 

ʜʠʩʢʫʪʠʨʫʶ; ʷ ʙʫʜʫ ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʪʦʣʴʢʦ ʩ ʢʝʤ-ʥʠʙʫʜʴ ʠʟ ʦʩʪʘʣʴʥʳʭ 999, ʥʦ ʈʝʰʝʪʥʷʢʫ ʙʫʜʫ 

ʧʦʩʳʣʘʪʴ ʢʦʧʠʠ ʪʝʭ ʤʦʠʭ ʧʠʩʴʝʤ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʫʧʦʤʠʥʘʝʪʩʷ. 

ʅʝʪ ʣʠ ʫ ɺʘʩ, ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ, ʟʥʘʢʦʤʦʛʦ ʧʨʦʬʝʩʩʦʨʘ ʤʘʪʝʤʘʪʠʢʠ (ʚ ʚʳʰʝʠʟʣʦʞʝʥʥʦʤ 

ʧʦʥʠʤʘʥʠʠ), ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʩʪʘʪʴ ʧʝʨʚʳʤ ʠʟ ʪʝʭ 999 ʠ ʧʦʜʦʡʪʠ ʢ ʚʦʧʨʦʩʫ ʨʘʟʫʤʥʦ ʠ ʙʝʟ ʪʦʡ 

ʧʨʝʜʚʟʷʪʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʚ ʵʪʦ ʜʝʣʦ ʚʩʪʫʧʠʣ ʘʢʘʜʝʤʠʢ ʈʝʰʝʪʥʷʢ ʧʦʯʪʠ ʛʦʜ ʥʘʟʘʜ (13 ʘʚʛʫʩʪʘ 2014 

ʛʦʜʘ; ʩʤ. ʄʆʀ ˉ 25)? 

ʅʘ ʪʦʪ ʩʣʫʯʘʡ, ʝʩʣʠ ʫ ɺʘʩ ʪʘʢʦʡ ʟʥʘʢʦʤʳʡ ʠʤʝʝʪʩʷ (ɺʳ ʤʦʞʝʪʝ ʧʝʨʝʩʣʘʪʴ ʝʤʫ ʵʪʦ ʧʠʩʴʤʦ), 

ʘ ʪʘʢʞʝ ʥʘ ʪʦʪ ʩʣʫʯʘʡ, ʝʩʣʠ ɺʳ ʩʘʤʠ ʩʦʛʣʘʩʠʪʝʩʴ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʧʝʨʘʮʠʠ Milliaria , ʷ ʟʜʝʩʴ ʥʠʞʝ 

(ʚ ʢʘʯʝʩʪʚʝ ʥʝʢʦʪʦʨʦʛʦ ɺʚʝʜʝʥʠʷ) ʠʟʣʦʞʫ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʩʠʪʫʘʮʠʠ. 

ʄʘʪʝʤʘʪʠʢʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣʦʤ çʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʤʦʟʛʘè (1). ɼʣʷ ʤʝʥʷ 

ʵʪʦ ʦʯʝʚʠʜʥʦ, ʥʦ ʜʣʷ ʤʘʪʝʤʘʪʠʢʦʚ ʵʪʦ ʧʦʥʠʤʘʥʠʝ ʦʢʘʟʘʣʦʩʴ (ʥʝʦʞʠʜʘʥʥʦ) ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʤ. ʅʘ 

                                                      
1 ʄʆʀ 2015-08-16: ʂʦʧʠʷ ʵʪʦʛʦ ʧʠʩʴʤʘ, ʢʘʢ ʚʠʜʥʦ ʧʦ ʝʛʦ ʰʘʧʢʝ, ʪʦʞʝ ʧʦʩʳʣʘʣʘʩʴ ʈʝʰʝʪʥʷʢʫ, ʠ ʚ 

ʦʪʚʝʪ ʦʥ ʧʨʠʩʣʘʣ ʤʥʝ ʝʱʝ ʦʜʥʦ ʧʠʩʴʤʦ, ʢʦʪʦʨʦʝ ʷ ʪʦʞʝ ʥʝ ʦʪʢʨʳʣʘ ʠ ʥʝ ʯʠʪʘʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚ ʤʦʝʡ ʢʦʣʣʝʢʮʠʠ ʫʞʝ ʪʨʠ ʥʝʨʘʩʧʝʯʘʪʘʥʥʳʭ ʠ ʥʝʯʠʪʘʥʥʳʭ ʧʠʩʴʤʘ ʘʢʘʜʝʤʠʢʘ ʈʝʰʝʪʥʷʢʘ. ɿʘʙʘʚʥʘ 

ʪʝʤʘ ʧʦʩʣʝʜʥʝʛʦ ʠʟ ʵʪʠʭ ʧʠʩʝʤ (ʢʦʪʦʨʘʷ ʚʠʜʥʘ ʠ ʥʝ ʦʪʢʨʳʚʘʷ ʧʠʩʴʤʦ). ʆʥʘ ʟʚʫʯʠʪ ʪʘʢ: çɹʝʩʥʦʚʘʪʘʷ ʜʫʨʘè. 

ʅʝʨʚʥʠʯʘʝʪ ʥʘʰ ʘʢʘʜʝʤʠʢ. ʏʪʦ ʞ, ʪʘʢ ʝʤʫ ʠ ʥʘʜʦ! P.S. 2015-08-17: 17 ʘʚʛʫʩʪʘ ʧʨʠʰʣʦ ʝʱʝ ʦʜʥʦ ï ʯʝʪʚʝʨʪʦʝ 

ï ʧʠʩʴʤʦ ʈʝʰʝʪʥʷʢʘ ʩ ʪʝʤʦʡ çʊʝʨʜʝʮʢʠʡè, ʢʦʪʦʨʦʝ ʷ ʪʦʞʝ ʥʝ ʦʪʢʨʳʣʘ. 

http://moi-vzn.narod.ru/MOI_29.PDF
http://moi-vzn.narod.ru/MOI_29.PDF
http://moi-vzn.narod.ru/MOI_25.PDF
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ʥʠʭ ʜʘʚʠʪ ʤʘʩʩʘ ʩʪʘʨʳʭ ʩʪʝʨʝʦʪʠʧʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʦʪ ʢʦʪʦʨʳʭ ʦʥʠ ʥʝ ʤʦʛʫʪ (ʘ ʛʣʘʚʥʦʝ, ʥʝ 

ʞʝʣʘʶʪ) ʦʩʚʦʙʦʜʠʪʴʩʷ. 

ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʠʪʫʘʮʠʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʧʨʦʬʝʩʩʦʨʘ ʠʟ ʪʝʭ 999 

(ʥʘʧʨʠʤʝʨ, ɺʘʰʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ɿʥʘʢʦʤʦʛʦ), ʪʦ ʦʥʘ (ʩʠʪʫʘʮʠʷ) ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʠ ʣʦʛʠʯʥʦʤ 

ʭʦʜʝ ʤʳʩʣʠ ʜʦʣʞʥʘ ʚʳʛʣʷʜʝʪʴ ʪʘʢ: ʫʪʚʝʨʞʜʝʥʠʝ (1) ʧʨʝʜʳʜʫʱʝʛʦ ʘʙʟʘʮʘ ʝʩʪʴ ʥʝʢʦʪʦʨʳʡ 

ʧʦʩʪʫʣʘʪ (ʢʦʪʦʨʳʡ, ʢʘʢ ʠ ʚʩʝ ʧʦʩʪʫʣʘʪʳ, ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʠʣʠ ʥʝ ʧʨʠʥʠʤʘʪʴ). ɼʘʣʝʝ ʫ ɺʘʰʝʛʦ 

ɿʥʘʢʦʤʦʛʦ ʜʦʣʞʝʥ ʚʦʟʥʠʢʘʪʴ ʚʦʧʨʦʩ: çɽʩʣʠ ʵʪʦʪ ʧʦʩʪʫʣʘʪ ʧʨʠʥʷʪʴ, ʪʦ ʤʦʞʥʦ ʣʠ ʚ ʨʘʤʢʘʭ ʝʛʦ 

ʦʙʲʷʩʥʠʪʴ ɺʉɽ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʝʱʠ?è. ɺʧʦʣʥʝ ʜʦʧʫʩʪʠʤʳ ʩʦʤʥʝʥʠʷ ɺʘʰʝʛʦ ɿʥʘʢʦʤʦʛʦ ʥʘʩʯʝʪ 

ʵʪʦʛʦ, ʥʦ ʝʩʣʠ ʦʥ ʧʦʨʷʜʦʯʥʳʡ ʯʝʣʦʚʝʢ ʠ ʥʘʩʪʦʷʱʠʡ ʫʯʝʥʳʡ, ʪʦ ʦʥ ʥʘʯʥʝʪ ʵʪʦʪ ʚʦʧʨʦʩ 

ʀʉʉʃɽɼʆɺɸʊʔ. 

ɹʝʩʩʦʚʝʩʪʥʦʩʪʴ ʘʢʘʜʝʤʠʢʘ ʈʝʰʝʪʥʷʢʘ ʚ ʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ, ʯʪʦ ʦʥ ʵʪʦʪ ʚʦʧʨʦʩ ʅɽ 

ʠʩʩʣʝʜʫʝʪ, ʘ ʧʨʦʩʪʦ ʦʪʨʠʮʘʝʪ ʠ ʧʦʩʪʫʣʘʪ, ʠ ʩʘʤʦ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. 

ʈʘʟʫʤʝʝʪʩʷ, ʝʩʣʠ ɺʘʰ ɿʥʘʢʦʤʳʡ ʥʘʯʥʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʤʦʞʥʦ ʣʠ 

ʧʨʠ ʜʘʥʥʦʤ ʧʦʩʪʫʣʘʪʝ ʦʙʲʷʩʥʠʪʴ ʚʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʝʱʠ, ʪʦ ʦʥ ʚʩʢʦʨʝ ʫʙʝʜʠʪʩʷ, ʯʪʦ çɼʘ, 

ʤʦʞʥʦ!è. 

ʊʦʛʜʘ ʧʝʨʝʜ ʥʠʤ ʦʢʘʞʫʪʩʷ ʜʚʝ ʣʦʛʠʯʝʩʢʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʩʠʩʪʝʤʳ ʧʦʩʪʫʣʘʪʦʚ: ʦʜʥʘ ʙʝʟ 

ʪʘʢʦʛʦ ʧʦʩʪʫʣʘʪʘ (ʧʨʠʚʳʯʥʘʷ, ʢʣʘʩʩʠʯʝʩʢʘʷ), ʘ ʜʨʫʛʘʷ ʩ ʧʦʩʪʫʣʘʪʦʤ (1). ʀ ʪʦʛʜʘ ʦʥ ʜʦʣʞʝʥ ʧʦ ʪʝʤ 

ʠʣʠ ʠʥʳʤ ʢʨʠʪʝʨʠʷʤ ʚʟʚʝʩʠʪʴ, ʢʦʪʦʨʘʷ ʞʝ ʠʟ ʵʪʠʭ ʩʠʩʪʝʤ ʧʦʩʪʫʣʘʪʦʚ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ. 

ɺʦʪ ʥʦʨʤʘʣʴʥʳʡ, ʣʦʛʠʯʥʳʡ ʭʦʜ ʤʳʩʣʝʡ ʧʦʨʷʜʦʯʥʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʫʯʝʥʦʛʦ. 

ɸ ʘʢʘʜʝʤʠʢ ʈʝʰʝʪʥʷʢ ʠ ʝʤʫ ʧʦʜʦʙʥʳʝ ʥʠ ʟʘ ʯʪʦ ʥʝ ʭʦʪʷʪ ʵʪʦʪ ʤʳʩʣʝʥʥʳʡ ʧʫʪʴ ʧʨʦʭʦʜʠʪʴ. ʀ ʥʝ 

ʞʝʣʘʶʪ ʦʥʠ ʵʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʪʘʢʦʡ ʧʫʪʴ ʤʳʩʣʠ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʝʪ ʠʭ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʧʦʩʪʫʣʘʪʦʚ, ʚʢʣʶʯʘʶʱʘʷ ʧʦʩʪʫʣʘʪ (1) ʧʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʩʠʩʪʝʤʳ ʙʝʟ ʪʘʢʦʛʦ 

ʧʦʩʪʫʣʘʪʘ, ʠ ʪʝʤ ʩʘʤʳʤ ʢ ʢʨʫʰʝʥʠʶ ʠʭ ʧʨʠʚʳʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʅʦ, ʦʪʨʠʮʘʷ ʵʪʦʪ ʣʦʛʠʯʝʩʢʠʡ 

ʧʫʪʴ (ʠ ʪʝʤ ʩʘʤʳʤ ʩʘʤʫ ʣʦʛʠʢʫ), ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʞʫʣʠʢʘʤʠ ʠ ʤʦʰʝʥʥʠʢʘʤʠ. 

ɺʦʪ, ʩʦʙʩʪʚʝʥʥʦ, ʪʦ, ʯʪʦ ɺʘʰ ɿʥʘʢʦʤʳʡ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ ʠ ʧʨʠʟʥʘʚʘʪʴ ʚ ʩʪʘʨʪʦʚʦʡ 

ʧʦʟʠʮʠʠ. ʅʫ, ʘ ʪʝ ʧʨʦʬʝʩʩʦʨʘ, ʢʦʪʦʨʳʝ ʵʪʦ ʥʝ ʧʨʠʟʥʘʶʪ, ʚ ʨʘʤʢʘʭ ʦʧʝʨʘʮʠʠ Milliaria  ʙʫʜʫʪ 

ʧʦʜʚʝʨʛʥʫʪʳ ʪʘʢʠʤ ʞʝ ʫʥʠʞʝʥʠʷʤ ʠ ʥʘʢʘʟʘʥʠʷʤ, ʢʘʢʠʤ ʧʫʙʣʠʯʥʦ ʧʦʜʚʝʨʛʘʣʩʷ ʘʢʘʜʝʤʠʢ 

ʈʝʰʝʪʥʷʢ ï ʠ ʵʪʦ ʘʙʩʦʣʶʪʥʦ ʩʧʨʘʚʝʜʣʠʚʦ. 

ʉʠʪʫʘʮʠʷ ʟʜʝʩʴ ʚ ʪʦʯʥʦʩʪʠ ʪʘʢʘʷ ʞʝ, ʢʘʢʘʷ ʠʤʝʣʘ ʤʝʩʪʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʛʝʦʤʝʪʨʠʠ 

ʃʦʙʘʯʝʚʩʢʦʛʦ. ʃʦʙʘʯʝʚʩʢʠʡ ʪʦʞʝ ʚʳʜʚʠʛʘʣ ʧʦʩʪʫʣʘʪ, ʯʪʦ ʩʫʤʤʘ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ ʤʝʥʴʰʝ 180 

ʛʨʘʜʫʩʦʚ (2), ʯʪʦ ʨʫʰʠʣʦ ʧʨʠʚʳʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠʢʦʚ. ɻʘʫʩʩ, ʧʨʠʰʝʜʰʠʡ ʢ 

ʥʝʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʨʘʥʴʰʝ ʃʦʙʘʯʝʚʩʢʦʛʦ ʠ ɹʦʣʷʠ, ʥʦ ʥʠʯʝʛʦ ʥʝ ʧʫʙʣʠʢʦʚʘʚʰʠʡ ʧʦ ʵʪʦʤʫ 

ʚʦʧʨʦʩʫ, ʚ ʧʠʩʴʤʘʭ ʢ ʜʨʫʟʴʷʤ ʦʙʲʷʩʥʷʣ ʩʚʦʝ ʪʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʪʝʤ, ʯʪʦ ʦʥ, ʤʦʣ, ʙʦʠʪʩʷ çʢʨʠʢʦʚ 

ʙʝʦʪʠʡʮʝʚè (ʚ ʘʥʪʠʯʥʦʡ ʪʨʘʜʠʮʠʠ ʦʙʨʘʟ ʛʣʫʧʳʭ ʣʶʜʝʡ, ʪʠʧʘ ʥʘʰʠʭ çʯʫʢʯʝʡè), ʭʦʪʷ ʷ ʧʦʣʘʛʘʶ, 

ʯʪʦ ʧʨʠʯʠʥʳ ʦʪʢʘʟʘ ʦʪ ʧʫʙʣʠʢʘʮʠʠ ʫ ɻʘʫʩʩʘ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʧʨʦʩʪʦ ʙʦʷʟʥʴ çʢʨʠʢʦʚ 

ʙʝʦʪʠʡʮʝʚè. 

ʅʫ, ʘ ʪʝʧʝʨʴ ʪʦ ʞʝ ʩʘʤʦʝ: çʙʝʦʪʠʡʮʳè (ʪʠʧʘ ʘʢʘʜʝʤʠʢʘ ʈʝʰʝʪʥʷʢʘ) ʧʦ-ʧʨʝʞʥʝʤʫ ʚʦʧʷʪ, ʢʘʢ 

ʪʦʣʴʢʦ ʫʚʠʜʷʪ ʥʝʧʨʠʚʳʯʥʫʶ ʜʣʷ ʥʠʭ ʩʠʩʪʝʤʫ ʧʦʩʪʫʣʘʪʦʚ. 

ɺ ʦʪʥʦʰʝʥʠʠ ɺʘʰʠʭ ʩʦʯʠʥʝʥʠʡ: ʷ ʤʦʛʫ ʦʧʫʙʣʠʢʦʚʘʪʴ ʚ ʘʣʴʤʘʥʘʭʝ ʄʆʀ ʪʦ, ʯʪʦ 

ʧʦʜʛʦʪʦʚʠʣʘ ʢ ʧʝʯʘʪʠ ʪʦʛʜʘ, ʚ ʬʝʚʨʘʣʝ, ʝʩʣʠ ɺʳ ʭʦʪʠʪʝ, ʥʦ ʜʘʣʴʰʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʪʦʛʜʘ ʷ 

ʪʝʧʝʨʴ ʫʞʝ ʥʝ ʧʦʡʜʫ. 

ʉ ʫʚʘʞʝʥʠʝʤ, 

ʄʆʀ 
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ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ʉʧʘʩʠʙʦ ʟʘ ʧʠʩʴʤʘ. ʆʯʝʥʴ ʨʘʜ ʟʘ ɺʘʩ, ʯʪʦ ɺʳ ʭʦʪʠʪʝ ʟʘʥʷʪʴʩʷ ʤʘʪʝʤʘʪʠʢʦʡ ʠ ʩ ʪʘʢʠʤ 

ʵʥʪʫʟʠʘʟʤʦʤ çʙʝʨʸʪʝʩʴè ʟʘ ʄʘʪʝʤʘʪʠʢʫ. ʂʦʥʝʯʥʦ, ʞʘʣʴ, ʯʪʦ ʷ ʠ ʤʦʠ ʠʜʝʠ ʥʝ çʙʫʜʫʪ ʧʦʜʚʝʨʛʥʫʪʳ 

ʪʘʢʠʤ ʞʝ ʫʥʠʞʝʥʠʷʤ ʠ ʥʘʢʘʟʘʥʠʷʤè, ʢʘʢʠʤ ɺʳ ʧʦʜʚʝʨʛʘʝʪʝ çʣʞʝʫʯʸʥʳʭè. ʍʦʪʷ, ʝʩʣʠ ɺʳ ʧʨʦʩʪʦ 

ʦʧʫʙʣʠʢʫʝʪʝ ʤʦʠ çʦʧʫʩʳè ʚ ʩʚʦʸʤ ʘʣʴʤʘʥʘʭʝ ʷ, ʢʦʥʝʯʥʦ, ʙʫʜʫ ʧʨʠʟʥʘʪʝʣʝʥ. 
ʗ ï ʥʝ ʤʘʪʝʤʘʪʠʢ, ʭʦʪʷ ʚ ʤʦʣʦʜʳʝ ʛʦʜʳ ʥʝʧʣʦʭʦ ʠʛʨʘʣ ʚ ʰʘʭʤʘʪʳ. (ʄʝʞʜʫ ʧʨʦʯʠʤ, ʷ 

ʫʯʠʣʩʷ ʠ ʨʘʙʦʪʘʣ ʚ ʂʘʟʘʥʠ, ʛʜʝ ʃʦʙʘʯʝʚʩʢʠʡ, ʨʝʢʪʦʨ ʂʘʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʪʢʨʳʣ 
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ʥʝʝʚʢʣʠʜʦʚʫ ʛʝʦʤʝʪʨʠʶ. ʊʘʤ ʝʩʪʴ ʝʤʫ ʧʘʤʷʪʥʠʢ ʠ ʤʥʦʛʦʝ ʩ ʥʠʤ ʩʚʷʟʘʥʦ). ʋ ʤʝʥʷ ʥʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʩʢʣʘʜ ʫʤʘ, ʫ ʤʝʥʷ ʙʦʣʴʰʝ ʨʘʙʦʪʘʝʪ ʚʦʦʙʨʘʞʝʥʠʝ, ʠ ʠʜʝʠ ʧʨʠʭʦʜʷʪ ʢʘʢ ʦʟʘʨʝʥʠʝ, 

ʘ ʧʦʪʦʤ ʫʞʝ ʷ çʦʙʣʝʢʘʶè ʠʭ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʫ. ɾʘʣʝʶ ʩʝʡʯʘʩ, ʯʪʦ ʚ ʚʫʟʝ ʧʨʦʛʫʣʠʚʘʣ 

ʚʳʩʰʫʶ ʤʘʪʝʤʘʪʠʢʫ, ʢʘʢ ʙʳ ʦʥʘ ʩʝʡʯʘʩ ʧʨʠʛʦʜʠʣʘʩʴ: ʩʝʡʯʘʩ ʚʦʪ ʥʘʜʦ ʥʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʘ ʚʩʸ ʠʜʸʪ ʪʫʛʦ. ʇʨʠʭʦʜʠʪʩʷ ʧʨʦʭʦʜʠʪʴ ʧʫʪʴ ɸ. ʕʡʥʰʪʝʡʥʘ. ʆʙʨʘʱʘʣʩʷ ʢ 

ʥʘʰʠʤ ʤʘʪʝʤʘʪʠʢʘʤ ʂʦʥʮʝʚʠʯʫ ʄʘʢʩʠʤʫ ʠ ʈʘʟʙʦʨʦʚʫ ɸʣʝʢʩʘʥʜʨʫ, ʫʝʭʘʚʰʠʤ ʟʘ ʛʨʘʥʠʮʫ, ʥʦ ʦʥʠ 

ʧʦʢʘ ʤʦʣʯʘʪ. ʇʦʧʨʦʙʫʡʪʝ ʥʘʧʠʩʘʪʴ ʠʤ ʧʦ ʩʚʦʠʤ ʚʦʧʨʦʩʘʤ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʈʦʩʩʠʠ ʠʩʢʘʪʴ ʫʯʸʥʳʭ, 

ʧʦʭʦʞʝ, ʙʝʩʧʦʣʝʟʥʦ. 

çʈʝʰʝʪʥʷʢʘ ʥʝ ʯʠʪʘʣ, ʥʦ ʦʩʫʞʜʘʶè. 

ʉ ʫʚʘʞʝʥʠʝʤ, ʅʠʢʠʪʠʥ ɸʣʝʢʩʘʥʜʨ. 

 

 
ʦʪ: Marina Olegovna Ipatjeva <marina.olegovna@gmail.com> 
ʂʦʤʫ: ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ <anikitinaaa@mail.ru> 
ʜʘʪʘ: 4 ʘʚʛʫʩʪʘ 2015 ʛ., 16:20 
ʪʝʤʘ: Re: Re[14]: ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʥʘʫʢʘ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: gmail.com 
 

ɿʜʨʘʚʩʪʚʫʡʪʝ, ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ! 
ʉʧʘʩʠʙʦ ʟʘ ʧʠʩʴʤʦ. ɺʘʰʠ ʩʦʯʠʥʝʥʠʷ ʚ ʪʦʡ ʤʝʨʝ, ʚ ʢʘʢʦʡ ʦʥʠ ʫ ʤʝʥʷ ʩʝʡʯʘʩ ʧʦʜʛʦʪʦʚʣʝʥʳ, ʷ 

ʦʧʫʙʣʠʢʫʶ ʚ ʘʣʴʤʘʥʘʭʝ ʄʆʀ. 

ɺʳ ʧʠʰʝʪʝ, ʯʪʦ ʦʙʨʘʱʘʣʠʩʴ ʢ ʤʘʪʝʤʘʪʠʢʘʤ ʂʦʥʮʝʚʠʯʫ ʠ ʈʘʟʙʦʨʦʚʫ. ɿʥʘʯʠʪ, ʥʘʜʦ ʧʦʣʘʛʘʪʴ, 

ʫ ɺʘʩ ʝʩʪʴ ʠʭ ʘʜʨʝʩʘ ʝ-ʧʦʯʪʳ. ʇʨʠʰʣʠʪʝ, ʧʦʞʘʣʫʡʩʪʘ, ʠʭ ʤʥʝ. ɺʦʟʤʦʞʥʦ, ʵʪʠ ʘʜʨʝʩʘ ʤʦʞʥʦ ʥʘʡʪʠ 

ʚ ʀʥʪʝʨʥʝʪʝ, ʥʦ, ʝʩʣʠ ʦʥʠ ʪʘʤ ʠ ʝʩʪʴ, ʪʦ ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʣʝʞʘʪ, ʠ ʥʫʞʥʳ 

ʙʳʣʠ ʙʳ ʜʣʠʪʝʣʴʥʳʝ ʧʦʠʩʢʠ. ʃʝʛʯʝ ʩʧʨʦʩʠʪʴ ʫ ɺʘʩ. 

ɽʩʣʠ ɺʳ ʩʧʨʘʰʠʚʘʣʠ ʵʪʠʭ ʤʘʪʝʤʘʪʠʢʦʚ ʦ ʚʝʱʘʭ, ʪʨʝʙʫʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʥʘ ʦʙʲʷʩʥʝʥʠʝ 

ʠ ʠʟʣʦʞʝʥʠʝ, ʪʦ ʚ ʦʙʱʝʤ-ʪʦ ʜʦʚʦʣʴʥʦ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʦʥʠ ʥʝ ʦʪʚʝʯʘʶʪ, ʥʝ ʞʝʣʘʷ ʪʨʘʪʠʪʴ ʪʘʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʙʝʟ ʧʦʣʴʟʳ ʜʣʷ ʩʝʙʷ. ʗ ʞʝ ʟʘʜʘʤ ʠʤ ʜʚʘ ʤʘʣʝʥʴʢʠʭ ʚʦʧʨʦʩʘ, ʪʨʝʙʫʶʱʠʭ ʥʘ 

ʦʪʚʝʪ ʧʘʨʫ ʤʠʥʫʪ. ɽʩʣʠ ʦʥʠ ʠ ʤʥʝ ʥʝ ʦʪʚʝʪʷʪ, ʥʫ, ʪʦʛʜʘ ʦʥʠ, ʢʦʥʝʯʥʦ, ʚʳʩʦʢʦʤʝʨʥʳʝ ʩʚʦʣʦʯʠ. 

ʉ ʫʚʘʞʝʥʠʝʤ, 

ʄʆʀ 
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ʂʦʤʫ: Marina Olegovna Ipatjeva <marina.olegovna@gmail.com> 
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ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: mail.ru 
 

ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ʂʦʥʮʝʚʠʯ ʄʘʢʩʠʤ ʧʨʝʧʦʜʘʸʪ ʚ ʀʥʩʪʠʪʫʪʝ ʚʳʩʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜ ʇʘʨʠʞʝʤ, 

maxim@ihes.fr , ʘ ʈʘʟʙʦʨʦʚ ɸʣʝʢʩʘʥʜʨ ï ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʏʠʢʘʛʦ razborov@cs.uchicago.edu . 

ʗ ʠʤ ʧʨʝʜʣʘʛʘʣ ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʯʘʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. 

ʉ ʫʚʘʞʝʥʠʝʤ, ʅʠʢʠʪʠʥ ɸʣʝʢʩʘʥʜʨ 

 

 
ʦʪ: Marina Olegovna Ipatjeva <marina.olegovna@gmail.com> 
ʂʦʤʫ: ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ <anikitinaaa@mail.ru> 
ʜʘʪʘ: 4 ʘʚʛʫʩʪʘ 2015 ʛ., 17:43 
ʪʝʤʘ: Re: Re[16]: ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʥʘʫʢʘ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: gmail.com 
 

ʉʧʘʩʠʙʦ! 

 

 
ʦʪ: ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ <anikitinaaa@mail.ru> 
ʂʦʤʫ: Marina Olegovna Ipatjeva <marina.olegovna@gmail.com> 
ʜʘʪʘ: 5 ʘʚʛʫʩʪʘ 2015 ʛ., 7:59 
ʪʝʤʘ: Re[18]: ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʥʘʫʢʘ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: mail.ru 
 

mailto:maxim@ihes.fr
mailto:razborov@cs.uchicago.edu
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ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ, ʷ ʪʫʪ ʚʩʧʦʤʥʠʣ, ʢʘʢ-ʪʦ ʤʝʥʷ ʥʝ ʧʫʩʢʘʣʠ ʥʘ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ ʛʨʘʚʠʪʘʮʠʠ 

ʠ ʆʊʆ ʚ ʂʘʟʘʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʫ ʥʠʭ ʪʘʤ, ʢʘʞʝʪʩʷ, ʝʩʪʴ ʩʠʣʴʥʳʡ ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ ʠʤ. 

ʃʦʙʘʯʝʚʩʢʦʛʦ. ɽʩʣʠ ʯʪʦ, ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ. 

ʉ ʫʚʘʞʝʥʠʝʤ, ʅʠʢʠʪʠʥ ɸʣʝʢʩʘʥʜʨ 

 

* * *  

ʊʘʢ, ʙʣʘʛʦʜʘʨʷ ɸʣʝʢʩʘʥʜʨʫ ʅʠʢʠʪʠʥʫ, ʵʤʠʛʨʠʨʦʚʘʚʰʠʝ ʨʫʩʩʢʠʝ ʤʘʪʝʤʘʪʠʢʠ ɸʣʝʢʩʘʥʜʨ 

ʈʘʟʙʦʨʦʚ ʠ ʄʘʢʩʠʤ ʂʦʥʮʝʚʠʯ ʩʪʘʣʠ (ʧʦʩʣʝ ʘʢʘʜʝʤʠʢʘ ʈʝʰʝʪʥʷʢʘ) ʥʦʤʠʥʘʥʪʘʤʠ ˉ 2 ʠ ˉ 3 ʜʣʷ 

ʦʧʝʨʘʮʠʠ Milliaria . 

 

 

ˉ 2. ʈʘʟʙʦʨʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ (razborov@cs.uchicago.edu), 

Ò1963.02.16 ʚ ɹʝʣʦʚʦ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʯʣ. ʢʦʨʨ. ʈɸʅ ʩ 2000, 

ʋʥʠʚʝʨʩʠʪʝʪ ʏʠʢʘʛʦ ʚ ʉʐɸ, ʪʝʦʨʠʷ ʚʳʯʠʩʣʝʥʠʡ. ʆʙʨʘʱʝʥʠʝ 2015.08.04. 

ʅʘʧʦʤʠʥʘʥʠʝ 2015.08.16. 

 

 

 

 

 

 

 

 

ˉ 3. ʂʦʥʮʝʚʠʯ ʄʘʢʩʠʤ ʃʴʚʦʚʠʯ (maxim@ihes.fr), Ò1964.08.25 ʚ 

ʍʠʤʢʠ, ʄʝʭʤʘʪ ʄɻʋ 1985, PhD ʚ ɹʦʥʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 1992, ʀʥʩʪʠʪʫʪ 

ʚʳʩʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜ ʇʘʨʠʞʝʤ, ʠʥʪʝʛʨʘʣ ʂʦʥʮʝʚʠʯʘ, ʪʝʦʨʠʷ 

ʩʪʨʫʥ. ʆʙʨʘʱʝʥʠʝ 2015.08.04. ʅʘʧʦʤʠʥʘʥʠʝ 2015.08.16. 

 

 

 

 

 

ʀʤ ʚ ʪʦʪ ʞʝ ʜʝʥʴ ʙʳʣʠ ʧʦʩʣʘʥʳ ʪʘʢʠʝ ʧʠʩʴʤʘ: 

 
ʦʪ: ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ ʀʧʘʪʴʝʚʘ <marina.ipatjeva@gmail.com> 
ʂʦʤʫ: razborov@cs.uchicago.edu 
ʜʘʪʘ: 4 ʘʚʛʫʩʪʘ 2015 ʛ., 17:14 
ʪʝʤʘ: ʆʧʨʦʩ ʦ ʂʘʥʪʦʨʝ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: gmail.com 
 

ʦʪ: ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ ʀʧʘʪʴʝʚʘ <marina.ipatjeva@gmail.com> 
ʂʦʤʫ: maxim@ihes.fr 
ʜʘʪʘ: 4 ʘʚʛʫʩʪʘ 2015 ʛ., 17:56 
ʪʝʤʘ: ʆʧʨʦʩ ʦ ʂʘʥʪʦʨʝ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: gmail.com 
 

ɿʜʨʘʚʩʪʚʫʡʪʝ, [ʠʤʷ ʦʪʯʝʩʪʚʦ]! 

ʗ ʧʨʦʚʦʞʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʤʘʪʝʤʘʪʠʢʦʚ ʢ ʦʩʥʦʚʥʳʤ ʧʦʣʦʞʝʥʠʷʤ 

çʠʥʪʫʠʪʠʚʥʦʡè ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ɻʝʦʨʛʘ ʂʘʥʪʦʨʘ ʠ ʚ ʵʪʦʡ ʩʚʷʟʠ ʧʨʦʰʫ ɺʘʩ ʦʪʚʝʪʠʪʴ ʥʘ ʜʚʘ 

ʢʦʨʦʪʢʠʭ ʚʦʧʨʦʩʘ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʫ ɺʘʩ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʥʘʧʨʷʞʝʥʠʷ: 

1) ʇʨʠʟʥʘʝʪʝ ʣʠ ɺʳ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʜʠʘʛʦʥʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

0,7854é 

0,2341é 

0,1869é  

0,9752é ʠ ʪ.ʜ. 

ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ (ʧʦʩʪʫʣʘʪ) ʦ ʪʦʤ, ʯʪʦ ʙʝʩʢʦʥʝʯʥʦʩʪʴ çʚʧʨʘʚʦè ʨʘʚʥʦʤʦʱʥʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ çʚʥʠʟè? 

2) ʇʨʠʟʥʘʝʪʝ ʣʠ ɺʳ, ʯʪʦ ʤʦʞʥʦ ʨʘʟʣʠʯʘʪʴ ʜʚʝ ʩʣʝʜʫʶʱʠʝ ʪʦʯʢʠ ʟʨʝʥʠʷ: 

ʘ) ʯʝʪʥʳʭ ʯʠʩʝʣ ʩʪʦʣʴʢʦ ʞʝ, ʩʢʦʣʴʢʦ ʥʘʪʫʨʘʣʴʥʳʭ; 

 

 

mailto:razborov@cs.uchicago.edu
mailto:maxim@ihes.fr
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ʙ) ʯʝʪʥʳʭ ʯʠʩʝʣ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʥʘʪʫʨʘʣʴʥʳʭ; 

ʠ ʯʪʦ ʤʦʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ, ʛʜʝ ʚ ʨʘʩʩʫʞʜʝʥʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʘ, ʠ ʛʜʝ ʜʨʫʛʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ? 

ʉʧʘʩʠʙʦ ʟʘ ʦʪʚʝʪʳ. 

ʉ ʫʚʘʞʝʥʠʝʤ, 

ʀʧʘʪʴʝʚʘ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ 

 

* * *  

ʅʠ ʪʦʪ, ʥʠ ʜʨʫʛʦʡ ʚ ʪʝʯʝʥʠʝ 12 ʩʫʪʦʢ ʥʝ ʦʪʚʝʪʠʣ, ʠ ʪʦʛʜʘ ʠʤ ʙʳʣʦ ʧʦʩʣʘʥʦ ʪʘʢʦʝ 

ʥʘʧʦʤʠʥʘʥʠʝ: 

 
ʦʪ: ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ ʀʧʘʪʴʝʚʘ <marina.ipatjeva@gmail.com> 
ʂʦʤʫ: razborov@cs.uchicago.edu 
ʜʘʪʘ: 16 ʘʚʛʫʩʪʘ 2015 ʛ., 17:06 
ʪʝʤʘ: Re: ʆʧʨʦʩ ʦ ʂʘʥʪʦʨʝ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: gmail.com 
 

ʦʪ: ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ ʀʧʘʪʴʝʚʘ <marina.ipatjeva@gmail.com> 
ʂʦʤʫ: maxim@ihes.fr 
ʜʘʪʘ: 16 ʘʚʛʫʩʪʘ 2015 ʛ., 17:06 
ʪʝʤʘ: Re: ʆʧʨʦʩ ʦ ʂʘʥʪʦʨʝ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: gmail.com 
 

ɼʚʝʥʘʜʮʘʪʴ ʜʥʝʡ ʥʘʟʘʜ ɺʘʤ ʙʳʣʠ ʟʘʜʘʥʳ ʜʚʘ ʧʨʦʩʪʳʭ ʚʦʧʨʦʩʘ, ʪʨʝʙʫʶʱʠʭ ʥʘ ʦʪʚʝʪ, ʩʘʤʦʝ 

ʙʦʣʴʰʦʝ, ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʥʦ ʦʪʚʝʪ ʜʦ ʩʠʭ ʧʦʨ ʪʘʢ ʠ ʥʝ ʧʦʩʪʫʧʠʣ. ʇʨʝʜʣʘʛʘʶ ʜʘʪʴ ʦʪʚʝʪ ʚ 

ʪʝʯʝʥʠʝ ʪʨʝʭ ʩʣʝʜʫʶʱʠʭ ʜʥʝʡ, ʯʪʦʙʳ ʤʥʝ ʥʝ ʧʨʠʰʣʦʩʴ ʧʦʜʫʤʘʪʴ ʦ ɺʘʰʝʤ ʚʳʩʦʢʦʤʝʨʠʠ ʠ 

ʙʝʩʧʨʠʥʮʠʧʥʦʩʪʠ. 

ʄʆʀ 

* * *  

ɼʘʣʴʥʝʡʰʠʡ ʭʦʜ ʜʝʣʘ ʩ ʵʤʠʛʨʘʥʪʩʢʠʤʠ ʤʘʪʝʤʘʪʠʢʘʤʠ ʙʫʜʝʪ ʦʪʨʘʞʝʥ ʚ ʩʣʝʜʫʶʱʝʤ ʚʳʧʫʩʢʝ 

ʘʣʴʤʘʥʘʭʘ ʄʆʀ. (ʇʨʦʩʪʦ ʪʘʢ ʷ ʠʭ ʥʝ ʦʪʧʫʱʫ: ʦʥʠ ˉ 2 ʠ ˉ 3 ʚ ʦʧʝʨʘʮʠʠ Milliaria ). 

ɸ ʧʦʢʘ ʯʪʦ ʷ, ʢʘʢ ʚʳʰʝ ʦʙʝʱʘʣʘ ɸʣʝʢʩʘʥʜʨʫ ʅʠʢʠʪʠʥʫ, ʧʦʤʝʱʘʶ ʚ ʥʘʩʪʦʷʱʠʡ ʚʳʧʫʩʢ 

ɸʣʴʤʘʥʘʭʘ ʪʝ ʝʛʦ ʪʝʢʩʪʳ, ʢʦʪʦʨʳʝ ʧʦʜʛʦʪʦʚʠʣʘ ʢ ʧʫʙʣʠʢʘʮʠʠ ʝʱʝ ʚ ʬʝʚʨʘʣʝ ʩʝʛʦ ʛʦʜʘ. ʊʦʛʜʘ ʷ ʥʝ 

ʩʤʦʛʣʘ ʟʘʢʦʥʯʠʪʴ ʵʪʫ ʧʦʜʛʦʪʦʚʢʫ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ: ʪʝʢʩʪʳ ʥʘʯʘʣʠ ʧʦʚʪʦʨʷʪʴʩʷ, ʷ ʚ ʥʠʭ 

ʟʘʧʫʪʘʣʘʩʴ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʥʫʤʝʨʘʮʠʠ ʛʣʘʚ), ʙʳʣʦ ʫʞʝ ʧʨʠʥʷʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʝʰʝʥʠʝ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʫʙʣʠʢʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʧʦ çʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʬʠʟʠʢʝè, ʘ ʪʘʢʞʝ ʧʦ ʜʨʫʛʠʤ 

ʧʨʠʯʠʥʘʤ... 

ʊʝʧʝʨʴ ʷ ʧʦʤʝʱʘʶ ʵʪʠ ʤʘʪʝʨʠʘʣʳ as is, ʥʝ ʧʳʪʘʷʩʴ ʜʦʚʝʩʪʠ ʠʭ ʜʦ ʢʘʢʦʛʦ-ʪʦ ʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʮʘ. ʗ ʧʦʣʘʛʘʶ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ çʕʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠè ɸʣʝʢʩʘʥʜʨʘ ʅʠʢʠʪʠʥʘ ʵʪʠ 

ʤʘʪʝʨʠʘʣʳ ʚʩʸ-ʪʘʢʠ ʜʘʶʪ ʜʘʞʝ ʚ ʥʝʟʘʚʝʨʰʝʥʥʦʤ ʚʠʜʝ. 

 

ʄʘʨʠʥʘ ʀʧʘʪʴʝʚʘ 

16 ʘʚʛʫʩʪʘ 2015 ʛʦʜʘ 
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ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠ ̫

 
ʦʪ: ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ <anikitinaaa@mail.ru> 
ʂʦʤʫ: MarinaOlegovna@gmail.com 
ʜʘʪʘ: 4 ʬʝʚʨʘʣʷ 2015 ʛ., 21:33 
ʪʝʤʘ: ʉʚʝʨʭʥʦʚʘʷ SN1987A: ʇʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ? 
 

ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ʉʣʫʯʘʡʥʦ ʧʨʦʯʠʪʘʚ ʚ ɺʘʰʝʤ ɸʣʴʤʘʥʘʭʝ ˉ1 ʟʘ 2013 ʛ. ʩʪʘʪʴʶ ʘʢʘʜʝʤʠʢʘ ɽ.ɹ. ɸʣʝʢʩʘʥʜʨʦʚʘ 

ʠ ʜʨ. çʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʨʷʤʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʦʪ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘè (ʠʟ ʋʌʅ 2011, ʊ.181, ˉ 11, ʩ. 17ï23), ʨʝʰʠʣ ɺʘʤ ʥʘʧʠʩʘʪʴ. 

ʄʝʥʷ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʬʠʣʦʩʦʬʠʷ ɺʘʰʝʛʦ ɸʣʴʤʘʥʘʭʘ. 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʩʪʘʪʴʝ ʫʚʘʞʘʝʤʦʛʦ ʘʢʘʜʝʤʠʢʘ ɽ.ɹ. ɸʣʝʢʩʘʥʜʨʦʚʘ, ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʩʚʦʸʤ, 

ʙʝʟʫʩʣʦʚʥʦ ʚʘʞʥʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʥ ʜʦʢʘʟʘʣ, ʢʘʢ ʦʥ ʧʠʰʝʪ ʚ ʟʘʢʣʶʯʝʥʠʠ: 
 

çɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʦʩʫʱʝʩʪʚʣʝʥʦ ï ʥʘʩʢʦʣʴʢʦ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʚʧʝʨʚʳʝ ï ʧʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʠʩʧʫʱʝʥʥʦʛʦ ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ. ... ʀʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʦʚʦʛʦ 

ʠʤʧʫʣʴʩʘ ʚ ʚʘʢʫʫʤʝ ʧʨʠʚʝʣʦ ʢ ʚʝʣʠʯʠʥʝ, ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʪʘʙʣʠʯʥʳʤ ʟʥʘʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ 0,5%. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʧʨʷʤʦʛʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚʪʦʨʦʛʦ ʧʦʩʪʫʣʘʪʘ ʉʊʆè. 

 

ʕʪʦ, ʢʦʥʝʯʥʦ, ʥʝ ʪʘʢ. ɼʘʞʝ ʩʘʤ ʫʚʘʞʘʝʤʳʡ ʘʢʘʜʝʤʠʢ ʥʘ ʧʝʨʚʦʡ ʩʪʨʘʥʠʮʝ ʩʚʦʝʡ ʩʪʘʪʴʠ 

ʧʠʰʝʪ, ʯʪʦ ʚʪʦʨʦʡ ʧʦʩʪʫʣʘʪ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ.: ç...ʚʪʦʨʦʛʦ ʧʦʩʪʫʣʘʪʘ, ʫʪʚʝʨʞ-

ʜʘʶʱʝʛʦ ʧʦʩʪʦʷʥʩʪʚʦ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʜʣʷ ʚʩʝʭ ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʪʩʯʝʪʘ ʠ ʝʸ ʥʝʟʘʚʠʩʠ-

ʤʦʩʪʴ ʦʪ ʩʢʦʨʦʩʪʠ ʠʩʪʦʯʥʠʢʘè. ɸ ʚʦʪ ʧʝʨʚʫʶ ʯʘʩʪʴ ʚʪʦʨʦʛʦ ʧʦʩʪʫʣʘʪʘ, ʘ ʠʤʝʥʥʦ: çʧʦʩʪʦʷʥʩʪʚʦ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʜʣʷ ʚʩʝʭ ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʪʩʯʝʪʘè ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ ʚʦʟʚʝʣʘ ʚ ʘʙʩʦʣʶʪ, 

ʪʦ ʝʩʪʴ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦʡ ʠ ʧʨʝʜʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ 

ʩʢʦʨʦʩʪʠ ʯʘʩʪʠʮ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʨʘʚʥʦʡ ʚ ʥʘʰʝʡ ʩʠʩʪʝʤʝ ʝʜʠʥʠʮ ʩ = 299792458 ʤ/ʩ. 

ʅʦ ʨʘʟʚʝ ʤʦʞʝʪ ʙʳʪʴ ʚ ʵʪʦʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ ʯʪʦ-ʪʦ 

ʘʙʩʦʣʶʪʥʦʝ? ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʘʙʩʦʣʶʪʥʘ, ʪʦ ʪʦʛʜʘ ʠ ʧʨʠʯʠʥʳ ʝʸ çʧʦʷʚʣʝʥʠʷè ʜʦʣʞʥʳ ʙʳʪʴ 

ʘʙʩʦʣʶʪʥʳʤʠ? 

ʆʨʪʦʜʦʢʩʦʚ ʷ ʙʳ ʫʩʧʦʢʦʠʣ: ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʠʯʝʛʦ ʥʝ ʛʨʦʟʠʪ, ʦʥʘ ʫʞʝ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʙʝʟ ʚʪʦʨʦʛʦ ʧʦʩʪʫʣʘʪʘ. 

ʇʦʢʘ ʠʜʫʪ ʩʧʦʨʳ ʠ ʩʪʘʚʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ, ʂʦʩʤʦʩ ʩʪʘʚʠʪ ʩʚʦʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʳ: ʦʜʠʥ ʠʟ ʥʠʭ ï ʵʪʦ ʚʩʧʳʰʢʘ ʩʚʝʨʭʥʦʚʦʡ Supernova ˉ1987ʘ, ʢʦʪʦʨʘʷ ʥʘ ʥʘʰ ʚʟʛʣʷʜ 

ʧʨʦʷʩʥʷʝʪ ʧʨʦʙʣʝʤʫ çʘʙʩʦʣʶʪʥʦʩʪʠè ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʦ ʯʸʤ ʤʦʷ ʩʪʘʪʴʷ, ʢʦʪʦʨʫʶ ʷ ʧʨʠʣʘʛʘʶ ʢ 

ʵʪʦʤʫ ʧʠʩʴʤʫ. 

ʕʪʠ ʧʠʩʴʤʦ ʠ ʩʪʘʪʴʶ, ʝʩʣʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ɺʘʰʝʛʦ ɸʣʴʤʘʥʘʭʘ, ʤʦʞʝʪʝ 

ʧʫʙʣʠʢʦʚʘʪʴ. ʗ ʩʦ ʩʚʦʝʡ ʩʪʦʨʦʥʳ ʛʦʪʦʚ ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʦʙʩʫʞʜʝʥʠʶ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ. 

ʉ ʫʚʘʞʝʥʠʝʤ, ʅʠʢʠʪʠʥ ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ. 

 

 
ʦʪ: ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ <anikitinaaa@mail.ru> 
ʂʦʤʫ: MarinaOlegovna@gmail.com 
ʜʘʪʘ: 7 ʬʝʚʨʘʣʷ 2015 ʛ., 8:31 
ʪʝʤʘ: ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʥʘʫʢʘ 
 

ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ʇʦʩʳʣʘʶ ɺʘʤ ʥʝʩʢʦʣʴʢʦ çʣʞʝʥʘʫʯʥʳʭè ʩʪʘʪʝʡ. 

ʉ ʫʚʘʞʝʥʠʝʤ, ʅʠʢʠʪʠʥ ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ. 
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ʂ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʚ ʛʨʘʚʠʪʘʮʠʠ 

 

ʅʠʢʠʪʠʥ ɸ.ʇ. 

ʆʆʆ çʂʘʤʛʨʘʞʜʘʥʧʨʦʝʢʪè, 423814, ʈʦʩʩʠʷ, ʈʊ, ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ, ʄʦʩʢʦʚʩʢʠʡ 

ʧʨʦʩʧʝʢʪ, ʜ.98, ʢʚ.173, ʪʝʣ. 8-919-620-51-81, E-mail: anikitinaaa@mail.ru. 

 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʛʨʘʚʠʪʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʩʚʝʪʝ ʠʟʣʘʛʘʝʤʦʡ ʘʚʪʦʨʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦ-

ʨʠʠ ʝʜʠʥʦʛʦ ʂʦʩʤʦʩʘ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ) 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝ ʢʘʢ ʩʠʣʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʠʩʢʨʠʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ-

ʚʨʝʤʝʥʠ, ʘ ʢʘʢ ʧʨʦʷʚʣʝʥʠʷ ʠ ʩʣʝʜʩʪʚʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʂʦʩʤʦʩʝ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ 

ʩʦʟʨʝʣʠ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʧʘʨʘʜʠʛʤʳ, ʧʨʠʥʷʪʦʡ ʠ ʨʘʟʜʝʣʷʝʤʦʡ ʥʘʫʯʥʳʤ 

ʩʦʦʙʱʝʩʪʚʦʤ, ʠ ʧʨʝʜʣʘʛʘʝʤ ʧʨʦʜʦʣʞʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʠ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʦʩʪʫʣʘʪʦʚ. ɺ ʩʪʘʪʴʝ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʜʘʣʴʥʦʜʝʡʩʪʚʠʷ ʥʝʪ ʚ ʧʨʠʥʮʠʧʝ. ʊʘʢ 

ʥʘʟʳʚʘʝʤʘʷ çʩʠʣʘ ʪʷʛʦʪʝʥʠʷè ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʦʩʤʦʩʘ, ʘ ʤʘʩʩʳ 

ʪʝʣ ï ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʤʝʨʘ (ʢʦʵʬʬʠʮʠʝʥʪ) çʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʦʡè ʵʥʝʨʛʠʠ ʂʦʩʤʦʩʘ, ʘ ʬʦʨʤʫʣʫ 

ɸ. ʕʡʥʰʪʝʡʥʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: E = 2ˊ mC2.2 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ-ʜʚʠʞʝʥʠʷ, ʛʨʘʚʠʪʘʮʠʷ, ʘʥʪʠʛʨʘʚʠʪʘʮʠʷ, 

ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ. 

 

 

 
çʅʘʩ ʤʦʞʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ: 

ʧʦʟʥʘʥʠʝ ʚʟʘʠʤʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʤʝʥʪʦʚè. 

ʕʨʥʩʪ ʄʘʭ 

 
çɺʩʝ ʵʪʠ ʨʘʟʣʠʯʥʳʝ ʩʠʣʳ ï ʪʦʣʴʢʦ ʧʫʩʪʳʝ 

ʥʘʟʚʘʥʠʷ, ʙʝʟ ʢʦʪʦʨʳʭ ʣʫʯʰʝ ʙʳʣʦ ʙʳ ʦʙʦʡʪʠʩʴ, ʠʙʦ 

ʠʟ ʧʫʩʪʦʪʳ ʵʪʦʛʦ ʨʘʟʣʠʯʝʥʠʷ ʠ ʚʦʟʥʠʢʣʠ ʚʩʷ ʧʫʪʘʥʠʮʘ 

ʠ ʥʝʣʝʧʦʩʪʴ ʚ ʦʙʲʷʩʥʝʥʠʠ ʷʚʣʝʥʠʡè. 

ɻʝʛʝʣʴ 

 
çéʃʶʙʦʝ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʫʥʠʯʪʦʞʝʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪè. 

ɺ. ʇʘʫʣʠ 

 

 

ʉʦ ʚʨʝʤʸʥ ʂʝʧʣʝʨʘ ʠ ɻʘʣʠʣʝʷ ʩʘʤʳʝ ʧʳʪʣʠʚʳʝ ʫʤʳ ʧʳʪʘʶʪʩʷ ʦʙʲʷʩʥʠʪʴ ʧʨʠʯʠʥʫ ʪʷʛʦʪʝ-

ʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ, ʥʦ ʧʦʢʘ ʙʝʟʨʝʟʫʣʴʪʘʪʥʦ. ɻʘʣʠʣʝʦ ɻʘʣʠʣʝʡ ʚ ʩʚʦʸʤ çɼʠʘʣʦʛʝ ʦ ʜʚʫʭ 

ʛʣʘʚʥʝʡʰʠʭ ʩʠʩʪʝʤʘʭ ʤʠʨʘ ï ʧʪʦʣʝʤʝʝʚʦʡ ʠ ʢʦʧʝʨʥʠʢʦʚʦʡè, ʟʘʢʦʥʯʝʥʥʦʡ ʚ 1630 ʛʦʜʫ, ʧʨʠʟʥʘ-

ʪyʩʷ: 
 

çʉʘʣʴʚʠʘʪʠ. éʯʪʦ ʠʤʝʥʥʦ ʜʚʠʞʝʪ ʯʘʩʪʠʮʳ ɿʝʤʣʠ ʚʥʠʟ. 

ʉʠʤʧʣʠʯʠʦ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʦʙʱʝʠʟʚʝʩʪʥʘ, ʠ ʚʩʷʢʠʡ ʟʥʘʝʪ, ʯʪʦ ʵʪʦ ʪʷʞʝʩʪʴ. 

ʉʘʣʴʚʠʘʪʠ.  éʥʦ ʷ ʚʘʩ ʩʧʨʘʰʠʚʘʶ ʥʝ ʦ ʥʘʟʚʘʥʠʠ, ʘ ʦ ʩʫʱʥʦʩʪʠ ʚʝʱʠ; ʦʙ ʵʪʦʡ ʩʫʱʥʦʩʪʠ ʚʳ 

ʟʥʘʝʪʝ ʥʠʯʫʪʴ ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʦ ʩʫʱʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʜʚʠʞʝʪ ʟʚʸʟʜʳ ʧʦ ʢʨʫʛʫè [9]3. 

 

ʀʩʘʘʢ ʅʴʶʪʦʥ ʚ 1686 ʛʦʜʫ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʯʘʣʘ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦ-

ʬʠʠè, ʚ ʢʦʪʦʨʦʡ ʦʥ ʠʟʣʦʞʠʣ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʠ ʪʨʠ ʟʘʢʦʥʘ ʤʝʭʘʥʠʢʠ, ʥʘʧʠʩʘʣ: 

                                                      
2 ʄʆʀ 2015-02-11: çʌʦʨʤʫʣʘ ʕʡʥʰʪʝʡʥʘè ʚʦʦʙʱʝ ʠʤʝʝʪ ʚʠʜ E = kmC2, ʛʜʝ k ï ʢʦʥʩʪʘʥʪʘ, 

ʟʘʚʠʩʷʱʘʷ ʦʪ ʠʟʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ; ʣʠʰʴ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʩʣʫʯʘʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʪʘʢ, ʯʪʦʙʳ k ʩʪʘʣʦ = 1 ʠ çʠʩʯʝʟʣʦè. ɼʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ɸʚʪʦʨʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ çʥʝʦʙʭʦʜʠʤʦè ʧʦʜʦʙʨʘʪʴ ʪʘʢ, ʯʪʦʙʳ k ʙʳʣʦ = 2ˊ. ɸʚʪʦʨ ʥʠʞʝ ʠ ʧʦʣʴʟʫʝʪʩʷ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ ï LT. 
3 ɻʘʣʠʣʝʡ ɻ. ʀʟʙʨʘʥʥʳʝ ʪʨʫʜʳ ʚ ʜʚʫʭ ʪʦʤʘʭ. ï ʄ.: ʅʘʫʢʘ, 1964, ʪ.1, ʩ.120. 

mailto:anikitinaaa@mail.ru
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çéʚʩʝ ʪʝʣʘ ʪʷʛʦʪʝʶʪ ʜʨʫʛ ʜʨʫʛʫ. ɺʩʝʦʙʱʝʝ ʪʷʛʦʪʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʷʚʣʝʥʠʷʤʠé ʆʜʥʘʢʦ ʷ 

ʦʪʥʶʜʴ ʥʝ ʫʪʚʝʨʞʜʘʶ, ʯʪʦ ʪʷʛʦʪʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʪʝʣ. ʇʦʜ ʚʨʦʞʜʝʥʥʦʶ ʩʠʣʦʶ ʷ ʨʘʟʫʤʝʶ ʝʜʠʥ-

ʩʪʚʝʥʥʦ ʪʦʣʴʢʦ ʩʠʣʫ ʠʥʝʨʮʠʠ. ʆʥʘ ʥʝʠʟʤʝʥʥʘ. ʊʷʞʝʩʪʴ ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ɿʝʤʣʠ ʫʤʝʥʴʰʘʝʪʩʷè [3]4. 

 

ʀ. ʅʴʶʪʦʥ ʥʝ ʩʤʦʛ ʧʦʥʷʪʴ ʧʨʠʯʠʥʫ ʪʷʛʦʪʝʥʠʷ ʠ ʦʧʠʩʘʣ ʝʛʦ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ: 
 

çʕʪʠ ʧʦʥʷʪʠʷ ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʠʙʦ ʷ ʝʱʝ ʥʝ ʦʙʩʫʞʜʘʶ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʠʯʠʥ ʠ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ ʩʠʣè [3, ʩ. 29]. 

çʅʘʟʚʘʥʠʝ ʞʝ çʧʨʠʪʷʞʝʥʠʝèéʷ ʫʧʦʪʨʝʙʣʷʶé, ʨʘʩʩʤʘʪʨʠʚʘʷ ʵʪʠ ʩʠʣʳ ʥʝ ʬʠʟʠʯʝʩʢʠ, ʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠéè [3, ʩ.30]è. 

çʊʷʛʦʪʝʥʠʝ ʩʫʱʝʩʪʚʫʝʪ ʢʦ ʚʩʝʤ ʪʝʣʘʤ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʤʘʩʩʝ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ.éʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʘʤ ʨʘʩʩʪʦʷʥʠʡéè [3, ʩ.518]. 

çéʷ ʠʟʲʷʩʥʷʣ ʥʝʙʝʩʥʳʝ ʷʚʣʝʥʠʷ ʠ ʧʨʠʣʠʚʳ ʥʘʰʠʭ ʤʦʨʝʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʠʣʳ ʪʷʛʦʪʝʥʠʷ, ʥʦ ʷ 

ʥʝ ʫʢʘʟʳʚʘʣ ʧʨʠʯʠʥʳ ʩʘʤʦʛʦ ʪʷʛʦʪʝʥʠʷ... ʇʨʠʯʠʥʫ ʞʝ ʵʪʠʭ ʩʚʦʡʩʪʚ ʩʠʣʳ ʪʛ̫ʦʪʝʥʠʷ ʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʤʦʛ ʚʳʚʝʩʪʠ ʠʟ ʷʚʣʝʥʠʡ, ʛʠʧʦʪʝʟ ʞʝ ʷ ʥʝ ʠʟʤʳʣhʷʶè [3, ʩ.661ï662]. 

çɼʦʚʦʣʴʥʦ ʪʦʛʦ, ʯʪʦ ʪʷʛʦʪʝʥʠʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʫʱʝʩʪʚʫʝʪ ʠ ʜʝʡʩʪʚʫʝʪ ʩʦʛʣʘʩʥʦ ʠʟʣʦʞʝʥʥʳʤ 

ʥʘʤʠ ʟʘʢʦʥʘʤè [3, ʩ.661ï662]. 

çʊʝʧʝʨʴ ʩʣʝʜʦʚʘʣʦ ʙʳ ʢʦʝ-ʯʪʦ ʜʦʙʘʚʠʪʴ ʦ ʥʝʢʦʪʦʨʦʤ ʪʦʥʯʘʡʰʝʤ ʵʬʠʨʝ, ʧʨʦʥʠʢʘʶʱʝʤ ʚʩʝ 

ʩʧʣʦʰʥʳʝ ʪʝʣʘ ʠ ʚ ʥʠʭ ʩʦʜʝʨʞʘʱʝʤʩʷ, ʢʦʝʛʦ ʩʠʣʦʶ ʠ ʜʝʡʩʪʚʠʷʤʠ ʯʘʩʪʠʮʳ ʪʝʣ ʧʨʠ ʚʝʩʴʤʘ ʤʘʣʳʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʚʟʘʠʤʥʦ ʧʨʠʪʷʛʠʚʘʁ ʪʩʷé ʅʦ ʵʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʣʦʞʝʥʦ ʚʢʨʘʪʮʝ, ʢ ʪʦʤʫ ʞʝ ʥʝʪ ʠ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʟʘʧʘʩʘ ʦʧʳʪʦʚ, ʢʦʠʤʠ ʟʘʢʦʥʳ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʵʬʠʨʘ ʙʳʣʠ ʙʳ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʠ 

ʧʦʢʘʟʘʥʳè [3, ʩ.662]. 

çʊʦ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚʥʫʪʨʝʥʥʠʤ, ʥʝʦʪʲʝʤʣʝʤʳʤ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʘʪʨʠʙʫʪʦʤ 

ʤʘʪʝʨʠʠ, ʧʦʟʚʦʣʷʷ ʪʝʤ ʩʘʤʳʤ ʣʶʙʦʤʫ ʪʝʣʫ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʯʝʨʝʟ ʚʘʢʫʫʤ, ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʧʦʩʨʝʜʥʠʢʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʠ ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʜʝʡʩʪʚʠʝ ʠ ʩʠʣʘ ʤʦʛʣʠ ʙʳ ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʪ ʦʜʥʦʛʦ 

ʪʝʣʘ ʢ ʜʨʫʛʦʤʫ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʤʥʝ ʥʘʩʪʦʣʴʢʦ ʚʦʧʠʶʱʝʡ ʥʝʣʝʧʦʩʪʴʶéè (ʀ. ʅʴʶʪʦʥ ʚ ʧʠʩʴʤʝ ʈ. 

ɹʝʥʪʣʠ) [6]5. 

 

ɺ ʧʠʩʴʤʝ ʢ ʈ. ɹʝʥʪʣʠ 1693 ʛʦʜʫ ʅʴʶʪʦʥ ʥʘʧʠʩʘʣ: 
 

çʇʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʪʷʛʦʪʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ, ʥʝʨʘʟʨʳʚʥʳʤ ʚʨʦʞʜʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ 

ʤʘʪʝʨʠʠ, ʪʘʢ ʯʪʦ ʪʝʣʦ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʜʨʫʛʦʝ ʥʘ ʣʶʙʦʤ ʨʘʩʩʪʦʷʥʠʠ ʚ ʧʫʩʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʙʝʟ 

ʧʦʩʨʝʜʩʪʚʘ ʯʝʛʦ-ʣʠʙʦ ʧʝʨʝʜʘʚʘʷ ʜʝʡʩʪʚʠʝ ʠ ʩʠʣʫ, ï ʵʪʦ, ʧʦ-ʤʦʝʤʫ, ʪʘʢʦʡ ʘʙʩʫʨʜ, ʢʦʪʦʨʳʡ ʥʝʤʳʩʣʠʤ 

ʥʠ ʜʣʷ ʢʦʛʦ, ʫʤʝʶʱʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʬʠʣʦʩʦʬʩʢʠʭ ʧʨʝʜʤʝʪʘʭ. ʊʷʛʦʪʝʥʠʝ ʜʦʣʞʥʦ 

ʚʳʟʳʚʘʪʴʩʷ ʘʛʝʥʪʦʤ, ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʢʦʥʘʤ. ʗʚʣʷʝʪʩʷ ʣʠ, ʦʜʥʘʢʦ, ʵʪʦʪ 

ʘʛʝʥʪ ʤʘʪʝʨʠʘʣʴʥʳʤ ʠʣʠ ʥʝ ʤʘʪʝʨʠʘʣʴʥʳʤ, ʨʝh ʘʪʴ ʵʪʦ ʷ ʧʨʝʜʦʩʪʘʚʠʣ ʤʦʠʤ ʯʠʪʘʪʝʣʷʤè [ʮʠʪ. ʠʟ 10, 

ʅʴʶʪʦʥ ʀ. ʇʠʩʴʤʦ ʢ ɹʝʥʪʣʠ)]. 

 

çɺʩʸ ʫʯʝʥʠʝ ʦ ʪʷʛʦʪʝʥʠʠ ʧʦʢʦʠʪʩʷ ʥʘ ʫʪʚʝʨʞʜʝʥʠʠ, ʯʪʦ ʧʨʠʪʷʞʝʥʠʝ ʝʩʪʴ ʩʫʱʥʦʩʪʴ ʤʘʪʝʨʠʠ. 

ʕʪʦ, ʢʦʥʝʯʥʦ, ʥʝʚʝʨʥʦéè [ ʌ. ʕʥʛʝʣʴʩ. çɼʠʘʣʝʢʪʠʢʘ ʧʨʠʨʦʜʳè, ʩ. 194]. 

 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʚʫʯʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

çʄʝʞʜʫ ʣʶʙʳʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʪʝʣʘʤʠ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʤʘʩʩʝ ʢʘʞʜʦʡ ʠʟ ʪʝʣ, ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʥ̫ʠʷ ʤʝʞʜʫ 

ʥʠʤʠè. ʉʦʚʨʝʤʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ï ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʅʴʶʪʦʥʘ: 

FG = Gm1m2 / RĮ, 

ʛʜʝ G ï ʢʦʥʩʪʘʥʪʘ, m1 ʠ m2 ï ʤʘʩʩʳ ʪʝʣ, RĮ ï ʢʚʘʜʨʘʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʪʝʣ. 

ɺ ʟʘʢʦʥʝ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʧʦʨʘʞʘʝʪ ʝʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʚʩʝʦʙʱʥʦʩʪʴ: ʚʩʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʝʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʧʦ ʵʪʦʤʫ ʟʘʢʦʥʫ ʠ ʦʪ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʪ ʧʨʝʛʨʘʜ. 

ɻʝʥʨʠ ʂʘʚʝʥʜʠʰ ʪʦʣʴʢʦ ʚ 1798 ʛʦʜʫ ʧʨʦʚʸʣ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʫʩʪʘʥʦʚʢʝ ɼʞʦʥʘ ʄʠʯʝʣʣʘ, 

ʦʧʨʝʜʝʣʠʚ ʧʣʦʪʥʦʩʪʴ ɿʝʤʣʠ ɟ = 5,48 ʛ/ʩʤ3 ʠ ʯʝʨʝʟ ʥʝʸ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʧʦʩʪʦʷʥʥʫʶ 

G = 3g / 4ˊɟRʟ = 6,71 Ĭ10ï11 ʤ3/ʢʛĀʩ2 

(ʩʦʚʨʝʤʝʥʥʦʝ ʟʥʘʯʝʥʠʝ G = 6,67384 Ĭ 10ï11 ʤ3/ʢʛĀʩ2). 

ʇʨʠʛʣʷʜʠʤʩʷ ʢ ʬʦʨʤʫʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: 

                                                      
4 ʅʴʶʪʦʥ ʀ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʯʘʣʘ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠ. ʇʝʨʝʚʦʜ ɸ.ʅ. ʂʨʳʣʦʚʘ. ʈʝʜʘʢʮʠʷ 

ʃ.ʉ. ʇʦʣʘʢʘ. ʄ.: ʅʘʫʢʘ, 1989, ʩ.504. 
5 ʂʠʪʪʝʣʴ ʏ., ʅʘʡʪ ɺ., ʈʫʜʝʨʤʘʥ ʄ. ɹʝʨʢʣʝʝʚʩʢʠʡ ʢʫʨʩ ʬʠʟʠʢʠ. ï ʄ.; ʅʘʫʢʘ, 1983. ï ʊ.1, ʄʝʭʘʥʠʢʘ, 

c.69. 
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FG = Gm1m2 / RĮ; 

ʙʝʟ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʦʙʭʦʜʠʣʠʩʴ ʩ 1686 ʛʦʜʘ, ʧʦʢʘ ʂʘʚʝʥʜʠʰ ʝʸ ʥʝ ʦʧʨʝʜʝʣʠʣ ʚ 1798 

ʛʦʜʫ, ʠ ʥʠʯʝʛʦ; ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ LT-ʩʠʩʪʝʤʝ ʝʜʠʥʠʮ G = 1/4ˊ, ʪʦʛʜʘ 

FG = m1m2 / 4 ŔĮ. 

ɺ ʟʥʘʤʝʥʘʪʝʣʝ 4ˊRĮ, ʯʪʦ ʷʚʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

ʚʝʣʠʯʠʥʳ ʩʠʣʳ çʧʨʠʪʷʞʝʥʠʷè ʦʪ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ (ʰʘʨʘ) S = 4ˊRĮ, (ʛʜʝ R ï 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʝʣʘʤʠ). ʇʦʩʤʦʪʨʠʤ, ʯʪʦ ʚ ʟʥʘʤʝʥʘʪʝʣʝ: ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʩʩ. ɿʥʘʯʠʪ, ʝʩʣʠ ʦʜʥʘ 

ʤʘʩʩʘ ʨʘʚʥʘ ʥʫʣʶ, ʪʦ ʥʝʪ ʠ ʩʠʣʳ ʪʷʛʦʪʝʥʠʷ ï ʦʥʘ ʨʘʚʥʘ ʥʫʣʶ. ʄʘʩʩʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ, 

ʛʣʘʚʥʦʝ ï ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʩʩ, ʢʦʪʦʨʦʤʫ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʚʦʟʥʠʢʘʶʱʘʷ ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ. ʕʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʤʘʩʩʳ ʥʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʪʷʛʦʪʝʥʠʷ. ʇʦʡʜʸʤ ʜʘʣʴʰʝ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʸʪ m1 ʥʘ ʨʘʩʩʪʦʷʥʠʠ R ʨʘʚʝʥ 

ű1 = Gm1/R, ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ű1 = m1/4ˊR, m1 = ű14ˊR; 

ű2 = Gm2/R, ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ű2 = m2/4ˊR m2 = ű24ˊR; ʪʦʛʜʘ 

FG = m1m2/4ˊRĮ = ű14ˊR ű24ˊR/4ˊRĮ = 4ˊű1ű2 , 

FG = 4ˊű1ű2 . 

ʄʳ ʧʦʣʫʯʠʣʠ, ʯʪʦ ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ. ɼʦ 

ʵʪʦʡ ʬʦʨʤʫʣʳ ʜʦʭʦʜʠʣʠ ʤʥʦʛʠʝ ʫʯʸʥʳʝ, ʥʘʧʨʠʤʝʨ, [12, ʩ.4]6, ʥʦ ʤʳ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤ ʵʪʦʪ ʟʘʢʦʥ ʥʘ 

ʚʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ: 

F = 4ˊű1ű2 . 

ʕʪʘ ʬʦʨʤʫʣʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʭ ʯʝʪʳʨʸʭ ʠʟʚʝʩʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ 

ʧʨʠʨʦʜʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʠʟʣʘʛʘʝʤʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. 

ʈʘʙʦʪʘ- ʥɻʝʨʛʠʷ ʪʷʛʦʪʝʥʠʷ ʨʘʚʥʘ 

ɸ = ɽ = FR = 4ˊű1ű2R = 4ˊȹű1ȹű2R = 4ˊv1
2v2

2R. 

(ɿʜʝʩʴ ʚ ʩʢʦʙʢʘʭ ʥʘʜʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ű1 ʠ ű2 ï ʵʪʦ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʦʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ, ʪʘʢ ʯʪʦ ʧʨʘʚʠʣʴʥʝʝ ʟʘʧʠʩʘʪʴ æű1 ʠ æű2. ʅʘ ʨʘʩʩʪʦʷʥʠʠ R 

ʦʪ ʤʘʩʩʳ ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʃʦʨʝʥʮ-

ʬʘʢʪʦʨʦʤ. ʂ ʬʦʨʤʫʣʝ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʜʦʙʘʚʠʤ ű = Gm/R = æű = v2). 

ɹʳʣʦ ʙʳ ʫʜʠʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʙʳ ʪʫʪ ʦʙʦʰʣʦʩʴ ʙʝʟ 4ˊ, ʯʪʦ ʷʚʥʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʪʫʪ 

çʟʘʤʝʰʘʥʘè ʩʬʝʨʘ (ʰʘʨ). ɼʦʧʫʩʪʠʤ, ʯʪʦ ʤʘʪʝʨʠʘʣʴʥʦʝ ʪʝʣʦ, ʥʘʧʨʠʤʝʨ ʧʣʘʥʝʪʘ m1, çʙʝʨʸʪè 

ʵʥʝʨʛʠʶ ʜʣʷ ʩʚʦʝʛʦ çʩʫʱʝʩʪʚʦʚʘʥʠʷè, ʢʘʢ ʛʦʚʦʨʠʪʩʷ, ʥʘ ʤʝʩʪʝ, ʠʟ ʂʦʩʤʦʩʘ, ʙʣʘʛʦ ʧʦʪʝʥʮʠʘʣ 

ʂʦʩʤʦʩʘ, ʨʘʚʥʳʡ ʉ2, ʧʦʟʚʦʣʷʝʪ ɽ1 = m1ʉ2, ʘ ʜʣʷ ʨʘʙʦʪʳ ʧʦ çʧʨʠʪʷʞʝʥʠʶè ʪʝʣʘ m2 çʚʩʘʩʳʚʘʝʪè 

ʵʥʝʨʛʠʶ ʧʦ ʟʘʢʦʥʫ, ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤʫ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ ʩ ʨʘʜʠʫʩʦʤ R ʠʟ 

ʦʙʲʸʤʘ ʚʩʝʛʦ ʂʦʩʤʦʩʘ. (ʆʪʢʫʜʘ ʞʝ ʝʤʫ ʙʨʘʪʴ?) 

ɽ1 = m1ʉ2 + ɽG1. 

ɺʪʦʨʦʝ ʪʝʣʦ  ɽ2 = m2ʉ2 + ɽG2, 

ɽG1 = FR = G m1m2 / R = ű1m2 = m2v1
2, 

ɽG2 = FR = G m1m2 / R = ű2m1= m1v2
2; 

ɽG1 = ɽG2,   ű1m2 = ű2m1, 
F = 4́ ű1ű2,  F = 4́ v1

2v2
2 

(ʛʜʝ v1 ʠ v2 ʩʢʦʨʦʩʪʠ ʤʘʩʩ m1 ʠ m2). 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʩʥʠʪʴ ʛʨʘʚʠʪʘʮʠʶ ʥʝ ʜʝʬʦʨʤʘʮʠʝʡ ʩʘʤʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʥʝʡ ʤʘʩʩʘʤʠ, ʢʘʢ ʚ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ) 

ɸ.  ʕʡʥʰʪʝʡʥʘ, ʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʂʦʩʤʦʩʘ, ʢʦʪʦʨʳʡ çʢʦʥʮʝʥʪʨʠʨʫʝʪè ʩʚʦʶ ʵʥʝʨʛʠʶ 

ʚ ʤʘʪʝʨʠʠ, ʩʦʟʜʘʚʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʨʘʟʨʷʞʝʥʠʝ ʚʦʢʨʫʛ ʤʘʩʩ, ʩʦʟʜʘʚʘʷ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʫʶ çʷʤʫè, ʚ ʢʦʪʦʨʫʶ, ʫʩʣʦʚʥʦ ʛʦʚʦʨʷ, çʧʘʜʘʝʪè ʤʘʪʝʨʠʘʣʴʥʦʝ ʪʝʣʦ. ʇʦʪʝʥʮʠʘʣ çʤʘʪʝʨʠʘʣʴ-

ʥʦʛʦè ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʨʘʚʝʥ ű0 = C2. 

ʉʪʦʢ ʵʥʝʨʛʠʠ ʪʷʛʦʪʝʥʠʷ ʜʣʷ ʤʘʩʩʳ ʄ ʠʟ ʦʙʲʸʤʘ V, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʴʶ S (ʧʦ 

ʬʦʨʤʫʣʝ ɻʘʫʩʩʘ-ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ ÚÚE dS = ÚÚÚdivE dV ï ʩʚʷʟʴ ʪʨʦʡʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʧʦ ʦʙʲʸʤʫ ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʠʥʪʝʛʨʘʣʦʤ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʵʪʦʪ ʦʙʲʸʤ): ÚÚEdS = ÚÚÚdivE dV. 

ʂʦʥʚʝʨʛʝʥʮʠʷ ʤʘʩʩʳ ʚ ʦʙʲʸʤʝ V ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ ʩʬʝʨʳ S ʩ ʨʘʜʠʫʩʦʤ R, ʥʘ ʢʦʪʦʨʦʡ 

ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ ʘ: 

ÚÚa dS = ÚÚÚdivE dV 

a4ˊR2=ʄ, 

ʦʪʢʫʜʘ ʘ = ʄ/4ˊR2 ʠ ʄ = a4ˊR2. 

                                                      
6 12. ɺʠʢʫʣʠʥ ɺ. ʉʠʩʪʝʤʘ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʚ ʨʘʟʤʝʨʥʦʩʪʠ LT ʙʝʟ ʧʦʜʛʦʥʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

nfp-team@yandex.ru. 
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ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʘʩʩʳ m ʢʘʢ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ, ʧʦʤʝʱʸʥʥʦʛʦ ʚ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʴʶ ʘ = ʄ/4ˊR2, ʨʘʙʦʪʘ-ʵʥʝʨʛʠʷ ʧʦ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʶ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ, ʨʘʚʥʘ 

ɸ = ɽ = FR = mU = m(ű0ïű) = mʘR = mʄ/4ˊR2 R, 

ʦʪʢʫʜʘ F = mʘ, F = mʄ/4ˊR2 ï ʟʘʢʦʥʳ ʅʴʶʪʦʥʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ LT-ʩʠʩʪʝʤʝ (ʛʜʝ ʄ ï ʤʘʩʩʘ-

ʵʥʝʨʛʠʷ, ʘ = ʄ/4ˊR2 = (ű0ïű)/R ï ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʵʥʝʨʛʠʠ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ S ʥʘ ʨʘʩʩʪʦʷʥʠʠ R ʦʪ ʮʝʥʪʨʘ ʤʘʩʩʳ ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ; U = ȹű = (ű0ï

ű) = [ű0ï(ű0ïű1)] = ʘR = v2, ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʂʦʩʤʦʩʘ ű0 = C2 ʠ 

ʨʘʟʥʦʩʪʴʶ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʂʦʩʤʦʩʘ ű0 = C2 ʠ 

ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ S, ʨʘʚʥʳʤ ű0ïű1 = C2ïv2). 

ɺ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʤʘʩʩʦʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʦʙʨʘʪʥʳʡ 

ʧʨʦʮʝʩʩ ï ʧʨʝʚʨʘʱʝʥʠʝ ʤʘʪʝʨʠʠ ʚ ʵʥʝʨʛʠʶ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʩʪʦʠʪ ʚʳʷʩʥʠʪʴ, ʘ ʩʝʡʯʘʩ ʤʳ ʣʠʰʴ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ 

ɺʩʝʣʝʥʥʦʡ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʛʨʘʚʠ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ű0=C2 ʠ ʜʦ ʢʘʢʠʭ 

ʧʨʝʜʝʣʦʚ ʵʪʦ ʚʦʟʤʦʞʥʦ ï ʥʘʤ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʦ. ʄʦʞʥʦ ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ çʤʘʪʝʨʠʘʣʴ-

ʥʫʶè ʵʥʝʨʛʠʶ ʧʝʨʝʡʜʸʪ ʚʩʷ ʵʥʝʨʛʠʷ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè, ʪʦ ʝʩʪʴ çʪʸʤʥʘʷ ʵʥʝʨʛʠʷè ʩʪʘʥʝʪ ʷʚʥʦʡ, ʘ 

ʜʘʣʝʝ ʧʦʡʜʸʪ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ. 

ʇʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ ï ʵʪʦ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ɺʩʝʣʝʥʥʦʡ, ʪʦ ʝʩʪʴ ʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʦʡ ʤʘʪʝʨʠʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʩʠʩʪʝʤʝ 

LT ʧʨʠ ʤʦʱʥʦʩʪʠ ʵʥʝʨʛʠʠ ʂʦʩʤʦʩʘ ʨʘʚʥʦʡ ʉ5 ʦʙʨʘʟʫʝʪʩʷ ʚ 1 ʩʝʢʫʥʜʫ çʤʘʪʝʨʠʘʣʴʥʦʡè ʵʥʝʨʛʠʠ: 

Em = ʉ5 Ĭ1ʩ = 2,42 Ĭ1042 ʤ5ʩï4. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʩʷ ʵʥʝʨʛʠʷ çʙʘʨʠʦʥʥʦʡè ʤʘʪʝʨʠʠ ʚʦ ɺʩʝʣʝʥʥʦʡ ʦʮʝʥʠʚʘʝʪʩʷ (ʧʨʠ ɟ = 2,00162 

Ĭ10ï26 ʢʛʤï3) 

EM = 1,534 Ĭ1070 ʢʛʤ2 ʩï2 Ĭ 8,38554 Ĭ10ï10 ʤ3ʩï2/4ˊ = 1,0236 Ĭ1060 ʤ5 ʩï4. 

Em/EM = 1,0236 Ĭ1060 ʤ5ʩï4/2,42 Ĭ1042 ʤ5ʩï4 = 2,3642 Ĭ10ï18 ʩï1 = H0 ï ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ. 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʧʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʪʝʣʘ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʢ 

ʜʨʫʛ ʜʨʫʛʫ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʛʥʦʚʝʥʥʦ, ʘ ʫʩʢʦʨʝʥʠʝ ʪʝʣʘ ʚ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ ʨʘʚʥʦ 

a = GM/R2 

(ʠʟ ʨʘʚʝʥʩʪʚʘ Fʘ = FG, ma = GmM/R2 ʚ ʩʠʩʪʝʤʝ ʨʘʟʤʝʨʥʦʩʪʝʡ LT (ʧʨʠ G = 1/4ˊ ʠ 1ʢʛ = 4ˊG  = 

8,38554 Ĭ10ï10 ʤ3ʩï2): 

a = M Ĭ 8,38554 Ĭ10ï10 ʤ3ʩï2/4ˊR2. 

ɺ ʟʥʘʤʝʥʘʪʝʣʝ ʵʪʦʡ ʬʦʨʤʫʣʳ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ ʩ ʨʘʜʠʫʩʦʤ R. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʚʝʣʠʯʠʥʘ ʫʩʢʦʨʝʥʠʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʨʘʚʥʘ 

a = Mʟ 8,38554 Ĭ10ï10 ʤ3ʩï2/4ˊRʟ
2 =9,82 ʤ/ʩ2 = g 

(ʛʜʝ Mʟ =5,9736 Ĭ1024 ʢʛ, Rʟ = 6,371 Ĭ106 ʤ). 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ, ʨʘʚʥʦʤ ʨʘʟʥʠʮʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ, ȹű = GM/R = v2; a = GM/R2 = ȹű/R = v2/R ï ʵʪʦ ʫʩʢʦʨʝʥʠʝ ʪʝʣʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ 

ʦʢʨʫʞʥʦʩʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ v, ʢʦʛʜʘ ʢʘʢ ʨʘʟ ʧʨʦʷʩʥʷʝʪʩʷ ʠʩʪʠʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʫʩʢʦʨʝʥʠʷ 

ʢʘʢ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʥ̫ʠʷ ʦʪ ʮʝʥʪʨʘ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʥʝʨʛʠʠ ï ʮʝʥʪʨʘ ʤʘʩʩ. 

ʋʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ g ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ. ʊʦʛʜʘ ʨʘʟʥʦʩʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʨʘʚʥʘ ȹűʟ = v2 = gRʟ = 62,563 Ĭ 106 ʤ2/ʩ2, 

ʦʪʢʫʜʘ v = 7,91Ĭ 103 ʤ/ʩ ʥʠ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʧʝʨʚʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. 

ɺʪʦʨʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʜʣʷ ɿʝʤʣʠ ʨʘʚʥʘ v2 = 2 v = 11,2 Ĭ103 ʤ/ʩ. ɺʪʦʨʘʷ ʢʦʩʤʠʯʝʩʢʘʷ 

ʩʢʦʨʦʩʪʴ ʜʣʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ (ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʉʦʣʥʮʘ), ʧʨʠ ʠʟʚʝʩʪʥʦʡ ʩʢʦʨʦʩʪʠ ʉʦʣʥʮʘ 

ʚʦʢʨʫʛ ʮʝʥʪʨʘ ɻʘʣʘʢʪʠʢʠ 254 ʢʤ/ʩ (ȹűʩ = 6,45 Ĭ1010 ʤ2/ʩ2), ʨʘʚʥʘ v2 = 2 v = 3,592 Ĭ105ʤ/ʩ. 

ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦʪ ʟʘʢʦʥ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ, ʘ ʠʤʝʥʥʦ 

ȹű = v2 = ʘR = ʉ2 = R2/ʊ 2. 

ʅʘ ʛʨʘʥʠʮʝ ɺʩʝʣʝʥʥʦʡ ʧʨʠ ʩʢʦʨʦʩʪʠ ʉ ʠ ȹű = ʉ2 ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʜʣʷ 

ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ (ʨʘʜʠʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ) ʨʘʚʥʦ 

aű = ȹű/R = ʉ2/R = ʉ/ʊ = ʉH0 = 7,09159 Ĭ10ï10 ʤ/ʩ2. 

ʀʟ ʬʦʨʤʫʣ ʚʳʰʝ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ H0 = a/ʉ, ʪʦʛʜʘ ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ ʨʘʚʥʘ ʫʩʢʦʨʝʥʠʶ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʟʘ ʩʝʢʫʥʜʫ? ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʥʘʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʩ 

ʫʩʢʦʨʝʥʠʝʤ ʨʘʩʰʠʨʷʝʪʩʷ ɺʩʝʣʝʥʥʘʷ? 
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ʄʳ ʟʥʘʝʤ, ʯʪʦ ʩʚʝʪ ʤʘʪʝʨʠʘʣʝʥ, ʪʦʛʜʘ ʧʦʯʝʤʫ ʥʝʣʴʟʷ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʥ çʧʘʜʘʝʪè ʥʘ ʥʘʩ 

ʪʘʢ ʞʝ, ʢʘʢ ʢʘʤʝʥʴ ʧʘʜʘʝʪ ʥʘ ɿʝʤʣʶ, ʩ ʫʩʢʦʨʝʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ? ɼʣʷ 

ɺʩʝʣʝʥʥʦʡ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʨʘʚʥʦ 

aG = GM/R2 = 7,096 Ĭ10ï10 ʤ/ʩ2 

aű = aG 

(ʛʜʝ M = 17,06729 Ĭ1052 ʢʛ ï ʤʘʩʩʘ ʬʘʢʪʠʯʝʩʢʦʡ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ ɺʩʝʣʝʥʥʦʡ, R ï ʨʘʜʠʫʩ 

ɺʩʝʣʝʥʥʦʡ). 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʩʧʫʪʥʠʢʠ çʇʠʦʥʝʨ-10è ʠ çʇʠʦʥʝʨ-11è, ʫʞʝ ʣʝʪʷʱʠʝ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʪʦʨʤʦʟʷʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ (ʟʘʤʝʜʣʝʥʠʝʤ) ʨʘʚʥʳʤ ap ~ (8,74 Ñ 1,33) Ĭ10ï10 ʤ/ʩ2, 

ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʦʨʠʝʡ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʟʥʘʯʝʥʠʶ 

aG = ʉH0 = 7,09159 Ĭ10ï10 ʤ/ʩ2, ʨʘʚʥʳʤ çʫʩʢʦʨʝʥʠʶ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡè. 

ɿʘʤʝʜʣʝʥʠʝ çʇʠʦʥʝʨʦʚè ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʷʩʥʠʪʴ ʚʣʠʷʥʠʝʤ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè ʠ çʪʸʤʥʦʡ 

ʵʥʝʨʛʠʠè. ʊʦʛʜʘ, ʝʩʣʠ çʇʠʦʥʝʨʳè ʟʘʤʝʜʣʷʶʪʩʷ çʪʸʤʥʦʡ ʵʥʝʨʛʠʝʡè, ʪʦ ʚʦʟʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ ʠ 

ʟʘʤʝʜʣʝʥʠʝ ʣʫʯʘ ʩʚʝʪʘ ʚ ʂʦʩʤʦʩʝ, ʪʘʢ ʢʘʢ ʧʦ ʥʘʰʝʡ ʪʝʦʨʠʠ ʚ ʜʚʠʞʝʥʠʠ ʩʧʫʪʥʠʢʦʚ ʠ ʤʘʪʝʨʠʘʣʴ-

ʥʦʛʦ ʣʫʯʘ ʩʚʝʪʘ ʥʠʢʘʢʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʨʘʟʥʠʮʳ ʥʝʪ. 

ɺʩʝ çʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝè ʟʘʢʦʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜʦʙʥʳ. ʅʘʧʨʠʤʝʨ, ʟʘʢʦʥ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʟʘʢʦʥ ʂʫʣʦʥʘ): 

Fk = kg1g2/RĮ, 

ʛʜʝ k ï ʢʦʥʩʪʘʥʪʘ, g1 ʠ g2 ï ʟʘʨʷʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʪʝʣ, RĮ ï ʢʚʘʜʨʘʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʮʝʥʪʨʘʤʠ ʟʘʨʷʞʝʥʥʳʭ ʪʝʣ. 

ɺ ʤʘʛʥʠʪʦʩʪʘʪʠʢʝ ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʧʦʣʷ ʪʦʞʝ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʠʩʪʦʯʥʠʢʘ: ɺŬ 1/RĮ, ʪʦʞʝ ʧʦ ʟʘʢʦʥʫ çʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚè ʢʘʢ ʵʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʜʣʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ʌʦʨʤʫʣʳ ʧʦʭʦʞʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʝʜʠʥʦʡ ʧʨʠʨʦʜʝ ʵʪʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ï ʷʚʣʝʥʠʡ. ʅʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠ ʦʧʠʩʳʚʘʶʪʩʷ ʵʪʠʤʠ ʬʦʨʤʫʣʘʤʠ? ʄʦʞʝʪ ʙʳʪʴ, ʪʦ, ʯʪʦ ʤʳ ʥʘʙʣʶʜʘʝʤ ʢʘʢ 

ʧʨʠʪʷʞʝʥʠʝ ʤʘʩʩ ʠʣʠ ʟʘʨʷʜʦʚ ʧʨʠ ʵʪʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ï ʵʪʦ ʚʪʦʨʠʯʥʳʝ ʷʚʣʝʥʠʷ ï ʪʦʣʴʢʦ ʪʦ, 

ʯʪʦ ʤʳ ʚʠʜʠʤ? ɸ ʧʝʨʚʠʯʥʳʝ ʷʚʣʝʥʠʷ ï ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʤʳ ʝʱʸ ʥʝ ʦʪʢʨʣrʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʚʩʸ ʚ ʧʨʠʨʦʜʝ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʚʩʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʝʣʘ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʧʨʠʪʷʛʠ-

ʚʘʪʴʩʷ ʢ ʜʨʫʛ ʜʨʫʛʫ, ʦʪ ʪʷʛʦʪʝʥʠʷ ʧʨʠʜʸʪʩʷ ʦʪʢʘʟʘʪʴʩʷ. ɼʦ ʂʦʧʝʨʥʠʢʘ ʪʦʞʝ, ʚʠʜʷ ʜʚʠʞʝʥʠʝ 

ʉʦʣʥʮʘ ʧʦ ʥʝʙʫ, ʣʶʜʠ ʩʯʠʪʘʣʠ, ʯʪʦ ʉʦʣʥʮʝ ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ. 

ʄʫʯʘʷʩʴ ʚ ʧʦʠʩʢʘʭ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʪʷʛʦʪʝʥʠʷ, ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʦʥ ʦʧʨʝʜʝʣʝʥʥʦ ʩʚʷʟʘʥ ʩʦ ʩʬʝʨʦʡ ʠ ʰʘʨʦʤ. 
 

çɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ï ʦʜʥʦ ʠʟ ʧʨʠʣʦʞʝʥʠʡ ʟʘʢʦʥʘ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ, ʚʩʪʨʝʯʘʶ-

ʱʝʛʦʩʷ ʪʘʢʞʝ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʟʣʫʯʝʥʠʡ (ʩʤ. ʥʘʧʨʠʤʝʨ, ɼʘʚʣʝʥʠʝ ʩʚʝʪʘ), ʠ ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʷʤʳʤ 

ʩʣʝʜʩʪʚʠʝʤ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʩʬʝʨʳ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʜʠʫʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʢʚʘʜʨʘʪʠʯʥʦʤʫ ʞʝ ʫʤʝʥʴʰʝʥʠʶ ʚʢʣʘʜʘ ʣʶʙʦʡ ʝʜʠʥʠʯʥʦʡ ʧʣʦʱʘʜʠ ʚ ʧʣʦʱʘʜʴ ʚʩʝʡ ʩʬʝʨʳè 

(ɺʠʢʠʧʝʜʠʷ). 

 

çɻʣʘʚʥʘʷ ʦʙʷʟʘʥʥʦʩʪʴ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠ ï ʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʷ ʠʟ ʷʚʣʝʥʠʡ, ʥʝ ʠʟʤʳʰʣʷʷ 

ʛʠʧʦʪʝʟ, ʠ ʚʳʚʦʜʠʪʴ ʧʨʠʯʠʥʳ ʠʟ ʜʝʡʩʪʚʠʡ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʤʳ ʥʝ ʧʨʠʜʝʤ ʢ ʩʘʤʦʡ ʧʝʨʚʦʡ ʧʨʠʯʠʥʝ, 

ʢʦʥʝʯʥʦ, ʥʝ ʤʝʭʘʥʠʯʝʩʢʦʡéè [8]7. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ ʦʙʲʷʩʥʷʝʪ ʤʠʨ ʩ ʧʦʤʦʱʴʶ ʩʦʪʝʥ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʠʣʠ 

ʦʪʪʘʣʢʠʚʘʶʪʩʷ ï ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʠʣʘʤʠ ʯʝʪʳʨʸʭ ʪʠʧʦʚ: ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ (ʚʩʝʤʠʨʥʦʝ ʪʷʛʦʪʝ-

ʥʠʝ), ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ (ʤʝʞʜʫ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʟʘʨʜ̫ʘʤʠ), ʩʠʣʴʥʳʝ (ʷʜʝʨʥʳʝ ʩʠʣʳ), ʩʣʘʙʳʝ 

(ʙʝʪʘ-ʨʘʩʧʘʜ ʷʜʨʘ). 

ʕʪʠ ʩʠʣʳ ʠʤʝʶʪ ʧʦʨʘʟʠʪʝʣʴʥʦ ʨʘʟʥʳʝ ʤʘʩʰʪʘʙʳ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʨʘʩʩʪʦʥ̫ʠʶ, ʥʘ ʢʦʪʦʨʳʭ 

ʦʥʠ ʜʝʡʩʪʚʫʶʪ. ɺ ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠ ʩʣʘʙʦʝ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʝʜʠʥʦʝ ʵʣʝʢʪʨʦʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʢʚʘʥʪʦʚʦʡ 

ʤʝʭʘʥʠʢʝ ʩʠʣʳ ʚʦʟʥʠʢʘʶʪ ʦʪ ʦʙʤʝʥʘ ʯʘʩʪʠʮʘʤʠ, ʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʪʷʛʦʪʝʥʠʷ ï ʦʙʱʝʡ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ï ʠʟ ʛʝʦʤʝʪʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. ʉʦʚʝʨʰʝʥʥʦ ʥʝʩʦʚʤʝʩʪʠʤʳʝ 

ʪʝʦʨʠʠ. ʄʦʩʢʦʚʩʢʠʡ ʬʠʟʠʢ ɺʘʜʠʤ ʂʥʠʞʥʠʢ, ʧʨʦʞʠʚʰʠʡ ʥʘ ʵʪʦʤ ʩʚʝʪʝ ʪʦʣʴʢʦ 25 ʣʝʪ, ʫʩʧʝʣ 

ʩʢʘʟʘʪʴ ʥʘʤ, ʯʪʦ çʦʙʲʝʜʠʥʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʦʙʝ̡ʜʠʥʝʥʠʝʤ ʠʜʝʡè. ʇʦʩʣʫʰʘʝʤʩʷ 

ɸ. ʕʡʥʰʪʝʡʥʘ: çʅʝʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʘ ʚʦʟʥʠʢʣʘ. 

ʅʫʞʥʦ ʩʪʘʪʴ ʚʳʰʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʧʦʜʥʷʚʰʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴè. ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, 

                                                      
7 ʀ. ʅʴʶʪʦʥ. ʆʧʪʠʢʘ... ï ʄ.: ɻʦʩʪʝʭʪʝʦʨʝʪʠʟʜʘʪ, 1954. 
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ʯʪʦ ʵʪʠ ʯʝʪʳʨʝ ʩʠʣʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʠ ʦʧʠʩʘʪʴ ʝʜʠʥʦʡ 

ʪʝʦʨʠʝʡ ʪʦʣʴʢʦ ʦʪʢʘʟʘʚʰʠʩʴ ʦʪ ʥʠʭ, ʘ ʠʤʝʥʥʦ: ʩʜʝʣʘʪʴ ʚʚrʦʜ, ʯʪʦ 

1. ʉʠʣ ʚ ʧʨʠʨʦʜʝ ʥʝʪ. ʄʳ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʪʦʛʜʘ ʤʳ ʜʦʣʞʥʳ ʧʦʡʪʠ ʜʘʣʴʰʝ: 

2. ɼʚʠʞʝʥʴʷ ʥʝʪ (ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʝʭʘʥʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ). 

3. ɺʨʝʤʝʥʠ ʚ ʂʦʩʤʦʩʝ ʥʝʪ. 

4. ʉʢʦʨʦʩʪʠ ʥʝʪ. 

ɺ ʩʣʝʜʫʶʱʠʭ ʩʪʘʪʴʷʭ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʦʙʲʷʩʥʠʪʴ ʵʪʠ ʚʳʚʦʜʳ. 
 

çʅʝ ʜʦʣʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚ ʧʨʠʨʦʜʝ ʠʥʳʭ ʧʨʠʯʠʥ, ʩʚʝʨʭ ʪʝʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʠ ʜʦʩʪʘʪʦʯʥʳ 

ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʷʚʣʝʥʠʡ. ʀʙʦ ʧʨʠʨʦʜʘ ʧʨʦʩʪʘéè (ʀ. ʅʴʶʪʦʥ. ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ. ʄ.ïʃ., ʀʟʜ-ʚʦ ɸʅ 

ʉʉʉʈ, 1943). 

 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʥʘʜʦ ʥʘʟʚʘʪʴ ʟʘʢʦʥʦʤ ʚʩʝʤʠʨʥʦʛʦ ʜʚʠʞʝʥʠʷ 

(ʠʟʤʝʥʝʥʠʷ), ʪʘʢ ʢʘʢ ʪʝʣʘ ʥʝ ʧʨʠʪʷʛʠʚʘʶʪʩʷ, ʥʘʤ ʧʨʦʩʪʦ ʪʘʢ ʢʘʞʝʪʩʷ, ʘ ʂʦʩʤʦʩ ʧʨʦʩʪʦ ʪʘʢ çʠʟʤʝ-

ʥʷʝʪʩʷè ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʟʘʢʦʥʘʤ, ʚʳʚʝʜʝʥʥʳʤ ʅʴʶʪʦʥʦʤ. ɺʟʘʠʤʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʤʘʪʝʨʠʠ ʚ 

ʂʦʩʤʦʩʝ ʥʝʪ, ʘ ʝʩʪʴ ʚʦʟʙʫʞʜʸʥʥʳʡ ɺʨʝʤʝʥʝʤ ʂʦʩʤʦʩ, çʜʚʠʞʝʥʠʝè ï ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʦʧʠʩʳʚʘʝʪʩʷ ʟʘʢʦʥʘʤʠ ʅʴʶʪʦʥʘ ʠ ʜʨʫʛʠʤʠ ʟʘʢʦʥʘʤʠ. ʅʦ ʫʜʠʚʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ, çɺʩʝ ʦʙʲʝʢʪʳ 

ʚʦ ɺʩʝʣʝʥʥʦʡ ʚʝʜʫʪ ʩʝʙʷ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ ʛʨʘʚʠʪʘʮʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘè [1]8. ʇʨʘʚʜʘ, ʠ ʉʦʣʥʮʝ 

ʚʝʜʸʪ ʩʝʙʷ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ. ʇʦʩʣʝ ʂʦʧʝʨʥʠʢʘ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʵʪʦ ʥʝ ʪʘʢ. 

ʊʨʠ ʟʘʢʦʥʘ ʤʝʭʘʥʠʢʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʬʫʥʜʘʤʝʥʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʠ ʧʦʟʚʦʣʷʶʱʠʝ 

ʥʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʜʣʷ ʣʶʙʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʠʟʚʝʩʪʥʳʭ ʩʠʣʘʭ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʀ. ʅʴʶʪʦʥʦʤ ʚ ʢʥʠʛʝ çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʯʘʣʘ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠè: 

1. ɿʘʢʦʥ ʠʥʝʨʮʠʠ. çɿʘʢʦʥ Iè: çɺʩʷʢʦʝ ʪʝʣʦ ʧʨʦʜʦʣʞʘʝʪ ʫʜʝʨʞʠʚʘʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ 

ʠʣʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʧʦʢʘ ʠ ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʥʝ ʧʦʥʫʞʜʘʝʪʩʷ 

ʧʨʠʣʦʞʝʥʥʳʤʠ ʩʠʣʘʤʠ ʠʟʤʝʥʷʪʴ ʵʪʦ ʩʦʩʪʦʷʥʠʝè [3]9. 

ɺ ʩʚʝʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

çɺʩʷʢʦʝ ʪʝʣʦ ʧʨʦʜʦʣʞʘʝʪ ʫʜʝʨʞʠʚʘʪʴʩʷ ʩ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʠʣʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʨʷʤʦʣʠʥʝʡ-

ʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʧʦʢʘ ʠ ʧʦʩʢʦʣʴʢʫ, ʥʝ ʠʟʤʝʥʠʪʩʷ ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ 

çʪʝʣʦʤè ʠ ʂʦʩʤʦʩʦʤè. 

 2. ɿʘʢʦʥ ʜʚʠʞʝʥʠʷ, ʩʚʷʟʳʚʘʶʱʠʡ ʩʠʣʫ, ʧʨʠʣʦʞʝʥʥʫʶ ʢ ʪʝʣʫ ʩ ʧʦʣʫʯʘʶʱʠʤʩʷ ʦʪ ʵʪʦʛʦ 

ʫʩʢʦʨʝʥʠʝʤ, ʛʜʝ ʤʘʩʩʘ ï ʤʝʨʘ ʠʥʝʨʪʥʦʩʪʠ ʪʝʣʘ. 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʅʴʶʪʦʥʘ: çɿʘʢʦʥ IIè çʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʧʨʠʣʦʞʝʥʥʦʡ ʜʚʠʞʫɦ ʝʡ ʩʠʣʝ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʪʦʡ ʧʨʷʤʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʵʪʘ ʩʠʣʘ 

ʜʝʡʩʪʚʫʝʪè [3, ʩ.40]. ʅʘʰʘ ʬʦʨʤʫʣʠʨʦʚʢʘ: 

çʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ 

ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʫʨʘʚʥʠʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚè. 

 3. ɿʘʢʦʥ ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. ʌʦʨʤʫʣʠʨʦʚʢʘ ʅʴʶʪʦʥʘ. çɿʘʢʦʥ IIIè: çɼʝʡʩʪʚʠʶ 

ʚʩʝʛʜʘ ʝʩʪʴ ʨʘʚʥʦʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ, ʠʥʘʯʝ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʪʝʣ ʜʨʫʛ 

ʥʘ ʜʨʫʛʘ ʤʝʞʜʫ ʩʦʙʦʶ ʨʘʚʥʳ ʠ ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳè [3, ʩ.41]. ɺ ʩʚʝʪʝ 

ʠʟʣʘʛʘʝʤʦʡ ʥʘʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ çɿʘʢʦʥ IIIè ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʈʘʙʦʪʘ = ʵʥʝʨʛʠʷ: 

ɸ = ɽ = FR = 4ˊȹű1ȹű2R. 

ʉʦʣʥʮʝ ʧʨʠʪʷʛʠʚʘʝʪ ɿʝʤʣʶ ʚ ʩʠʩʪʝʤʝ ʉʀ ʩ ʩʠʣʦʡ: 
FG = Gm1m2/RĮ = 6,67384 Ĭ10ï112Ĭ1030 Ĭ6Ĭ1024 /(150Ĭ109)2 = 35,6 Ĭ1021 ʤ ʢʛ ʩï2 

(G = 1/4ˊ, G (ʤ3/ʢʛʩï2) ʚ ʩʠʩʪʝʤʝ ʉʀ = 1/4ˊ ʚ ʩʠʩʪʝʤʝ LT, ʦʪʢʫʜʘ 1 ʢʛ = 4ˊG (ʤ3 ʩï2) = 8,38554 Ĭ10ï

10 ʤ3 ʩï2 = 1ʢʛ) [11, ʩ.9]10. 

ɺ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʨʘʟʤʝʨʥʦʩʪʝʡ LT 

FGLT = 4ˊGFG = 298,53 Ĭ1011 ʤ4/ʩ4. 

ʇʨʠ ʠʟʚʝʩʪʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ ʉʦʣʥʮʘ, ʨʘʚʥʦʡ v2 = 29,8 Ĭ103 ʤ/ʩ, 

ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʳ F = 4ˊ ű1ű2 = 4ˊ v1
2v2

2 ʠ ʉʦʣʥʮʝ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ v1 = (FGLT/4ˊv2
2)1/2 = 51,7 ʤ/ʩ. ʉʦʛʣʘʩʥʦ ʦʧʠʩʳʚʘʝʤʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʵʪʦʪ ʟʘʢʦʥ 

ʧʨʠʤʝʥʠʤ ʜʣʷ ʚʩʝʛʦ ʂʦʩʤʦʩʘ, ʪʦ ʝʩʪʴ ʚʩʝʭ ʧʣʘʥʝʪ ʠ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʘ ʚʦʢʨʫʛ ʷʜʨʘ, ʪʦ ʝʩʪʴ ʧʨʠ 

                                                      
8 ʄʦʨʠʩ ʂʣʘʡʥ. ʄʘʪʝʤʘʪʠʢʘ. ʇʦʠʩʢ ʠʩʪʠʥʳ. çʈʠʤʠʩè. 2007, ʩ. 246. 
9 ʅʴʶʪʦʥ ʀ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʯʘʣʘ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠ. ʇʝʨʝʚʦʜ ɸ.ʅ. ʂʨʳʣʦʚʘ. ʈʝʜʘʢʮʠʷ 

ʃ.ʉ. ʇʦʣʘʢʘ. ʄ.: ʅʘʫʢʘ, 1989, ʩ.39. 
10 ɽʨʦʭʠʥ ɺ.ɺ. ɸʙʩʦʣʶʪʥʘʷ ʩʠʩʪʝʤʘ ʬʠʟʠʯʝʩʢʠʭ ʝʜʠʥʠʮ. Vev.50@mail.ru. 
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çʜʚʠʞʝʥʠʠè ʵʣʝʢʪʨʦʥʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ve = 2,2Ĭ106 ʤ/ʩ (ʚ ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ) ʷʜʨʦ-ʧʨʦʪʦʥ ʜʚʠʞʝʪʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ vp = 2,23 Ĭ10ï35 ʤ/ʩ. 

ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ ʚ ʩʚʦʝʡ ʟʥʘʤʝʥʠʪʦʡ ʢʥʠʛʝ çʍʘʨʘʢʪʝʨ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚè [15]11 ʫʜʠʚʣʷ-

ʝʪʩʷ: 
 

çʊʷʛʦʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʦʪʪʘʣʢʠʚʘʥʠʶ, ʢʘʢ ʝʜʠʥʠʮʘ ʢ ʯʠʩʣʫ ʩ 42 ʥʫʣʷʤʠ. ʕʪʦ 

ʚʳʟʳʚʘʝʪ ʛʣʫʙʦʯʘʡʰʝʝ ʥʝʜʦʫʤʝʥʠʝ. ʆʪʢʫʜʘ ʤʦʛʣʦ ʚʟʷʪʴʩʷ ʪʘʢʦʝ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ? ʕʣʝʢʪʨʠʯʝʩʢʦʝ 

ʦʪʪʘʣʢʠʚʘʥʠʝ/ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ = 4,17Ĭ1042. ʂʘʢʠʤ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ, ʝʩʣʠ ʨʝʰʘʷ ʝʛʦ ʜʣʷ 

ʜʚʫʭ ʚʠʜʦʚ ʩʠʣ ï ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ, ʤʳ ʧʨʠʭʦʜʠʤ ʢ 

ʪʘʢʦʤʫ ʬʘʥʪʘʩʪʠʯʝʩʢʦʤʫ ʦʪʥʦʰʝʥʠʶ?è [15, ʩ. 16]. 

 

ʇʦʟʚʦʣʠʤ ʦʙʲʷʩʥʠʪʴ12 ʵʪʦ çʬʘʥʪʘʩʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝè ʥʘ ʦʩʥʦʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʵʣʝʢʪʨʦʥʘ ʢ ʵʣʝʢʪʨʦʥʫ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʙʦʨʦʚʩʢʦʛʦ ʨʘʜʠʫʩʘ rʝ = ʘ0 = 5,29177 Ĭ10ï11 ʤ, ʨʘʚʥʘ 

FGeʝ =19,788 Ĭ10ï51 ʢʛ ʤ/ʩ2 (ʅ). 

ʉʠʣʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ ʵʣʝʢʪʨʦʥʘ ʦʪ ʵʣʝʢʪʨʦʥʘ ʧʦ ʟʘʢʦʥʫ ʂʫʣʦʥʘ ʨʘʚʥʘ 

FKeʝ = 8,246 Ĭ10ï8 ʢʛʤ/ʩ2 (ʅ). 

ʆʪʥʦʰʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʣ 

FKe /FGeʝ = 4,167 Ĭ1042. 

ʕʣʝʢʪʨʦʥ, ʦʙʣʘʜʘʶʱʠʡ ʤʘʩʩʦʡ, ʩʦʟʜʘʸʪ ʠ ʫʤʝʥʴʰʘʝʪ çʬʦʥʦʚʳʡè ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣ ʂʦʩʤʦʩʘ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʩʚʦʝʛʦ çʢʣʘʩʩʠʯʝʩʢʦʛʦ ʨʘʜʠʫʩʘè ʦʪ ʮʝʥʪʨʘ ʥʘ ʚʝʣʠʯʠʥʫ, ʨʘʚʥʫʶ ʚ ʩʠʩʪʝʤʝ 

ʨʘʟʤʝʨʥʦʩʪʝʡ LT: ȹűʝ = me 8,38554Ĭ10ï10/4ˊ r0 = 2,15817Ĭ10ï26 ʤ2/ʩ2 (ʛʜʝ r0 = 2,8179 Ĭ10ï15 ʤ); 

çʧʝʨʚʘʷ ʢʦʩʤʠʯʝʩʢʘʷè ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʥʘ ʨʘʚʥʘ v1e = (2,15817Ĭ10ï26 ʤ2/ʩ2)1/2 = 1,46872Ĭ10ï13 ʤ/ʩ. 

(ʉʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʥʘ ʦʨʙʠʪʘʣʴʥʘʷ ve = ʉŬ = 2,188 Ĭ 106 ʤʩï1 Ŭ = ʝ2/˂ʩ = 7,297352 Ĭ10ï3 Ŭï1 = 

137,036é). 

ʆʪʥʦʰʝʥʠʝ çʬʦʥʦʚʦʛʦè ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ, ʨʘʚʥʦʛʦ ʉ2 ʢ ʚʝʣʠʯʠʥʝ ʫʤʝʥʴʰʝʥʠʷ 

ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʘ ʦʪ çʬʦʥʦʚʦʛʦè ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʨʘʜʠʫʩʘ ʵʣʝʢʪʨʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ȹűʦ/ȹűʝ = 

ʉ2/2,15817Ĭ10ï26 ʤ2/ʩ2 = 4,167 Ĭ1042 ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ çɹʦʣʴʰʦʝ ʯʠʩʣʦè. 

ɼʨʫʛʠʝ çɹʦʣʴʰʠʝ ʯʠʩʣʘè ï ʧʨʦʠʟʚʦʜʥʳʝ, ʥʘʧʨʠʤʝʨ ʦʪʥʦʰʝʥʠʝ ʟʘʨʷʜʘ ʵʣʝʢʪʨʦʥʘ ʢ ʝʛʦ 

ʤʘʩʩʝ ʚ ʩʠʩʪʝʤʝ LT ʨʘʚʥʦ e/me = 2,04118 Ĭ 1021. (ʆʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʘ ɺʩʝʣʝʥʥʦʡ ʢ 

çʢʣʘʩʩʠʯʝʩʢʦʤʫè ʨʘʜʠʫʩʫ ʵʣʝʢʪʨʦʥʘ R/r0 = 4,497 Ĭ1042). 

çɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘè (ʧʝʨʚʦʛʦ ʪʦʣʯʢʘ) ʥʝ ʙʳʣʦ ʠ ʥʝ ʤʦʛʣʦ ʙʳʪʴ. ʅʘʙʣʶʜʘʝʤʦʝ ʨʘʩʰʠʨʝʥʠʝ 

ɺʩʝʣʝʥʥʦʡ, ʪʨʘʢʪʫʝʤʦʝ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʩʤʦʣʦʛʠʝʡ ʢʘʢ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ï ʵʪʦ ʦʯʝʨʝʜʥʦʡ 

ʠʣʣʶʟʦʨʥʳʡ ʵʬʬʝʢʪ. ɺ ʥʘʰʝʤ ʤʠʨʝ ʥʝʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʣʣʶʟʦʨ-

ʥʳʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚʠʜʠʤʳʤʠ çʚʝʨʰʠʥʘʤʠ ʘʡʩʙʝʨʛʦʚè ʙʦʣʝʝ ʛʣʫʙʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʥʝ-

ʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʦʩʤʦʩʘ. ʅʘʙʣʶʜʘʝʤʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʲʷʩʥʠʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ɺʩʝʣʝʥʥʦʡ, ʪʦ ʝʩʪʴ ʠʟʤʝʥʝ-

ʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ ʚʦ ʚʨʝʤʝʥʠ.13 ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ɺʩʝʣʝʥʥʦʡ 

ʤʝʥʷʝʪʩʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʴ çʞʠʚʦʡ ʵʥʝʨʛʠʠè (ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè) 

ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʤʘʩʩʦʦʙʨʘʟʦʚʘʥʠʝ, ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ çʞʠʚʦʡ ʤʘʪʝʨʠʠè, ʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʥʦʚʦʦʙʨʘʟʦ-

ʚʘʥʥʦʡ ʤʘʩʩʳ ʟʘ ʩʝʢʫʥʜʫ ʢʦ ʚʩʝʡ ʤʘʩʩʝ ɺʩʝʣʝʥʥʦʡ, ʠʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʥʝʨʛʠʠ, ʨʘʩʭʦʜʫʝʤʦʡ ʥʘ 

ʥʦʚʦʝ ʤʘʩʩʦʦʙʨʘʟʦʚʘʥʠʝ ʢʦ ʚʩʝʡ ʵʥʝʨʛʠʠ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ, ʠʣʠ ʦʪʥʦʰʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢ ʦʙʱʝʤʫ ʧʦʪʝʥʮʠʘʣʫ ɺʩʝʣʝʥʥʦʡ, ʨʘʚʥʦʡ ʉ2. (ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

m0/M = e0/ɽ = ű0/ű = H0 = 2,365 Ĭ 10ï18 ʩï1 ï ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ). ʇʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ ï ʵʪʦ 

ʢʦʵʬʬʠʮʠʝʥʪ (ʛʨʘʜʠʝʥʪ) ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʇʦʩʪʦʷʥʥʘʷ 

ʍʘʙʙʣʘ ï ʵʪʦ ʩʢʦʨʦʩʪʴ çʧʦʷʚʣʝʥʠʷè ɺʨʝʤʝʥʠ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʮʝʩʩ, ʧʨʦʠʩʭʦʜʷʱʠʡ ʚ 

ʢʘʞʜʦʡ çʷʯʝʡʢʝè ʂʦʩʤʦʩʘ, ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ, ʘ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʂʦʩʤʦʩʘ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ 

ʵʥʝʨʛʠʠ ɺʨʝʤʝʥʠ ʚ ʤʘʪʝʨʠʶ ʠ ʦʙʨʘʪʥʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ɿʝʤʣʝ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʨʷʤʦ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ çʞʠʚʦʡ ʤʘʪʝʨʠʠè ʠ ʨʘʟʫʤʘ, ʠ, ʚʠʜʠʤʦ, ʚ ʥʠʭ ʙʫʜʝʪ çʢʦʥʜʝʥʩʠʨʦ-

                                                      
11 ʈ. ʌʝʡʥʤʘʥ. ʍʘʨʘʢʪʝʨ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʄ., çʅʘʫʢʘè, ʀʟʜ. ʚʪʦʨʦʝ, ʠʩʧʨʘʚʣʝʥʥʦʝ, 1987 ʛ. 

ɹʠʙʣʠʦʪʝʢʘ çʂʚʘʥʪè, ʚ.62. 
12 ʄʆʀ 2015-02-11: ɿʜʝʩʴ ʯʠʪʘʪʝʣʴ ʥʘʯʠʥʘʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʩʣʝʜʫʝʪ ʢʘʢʦʝ-ʪʦ 

ʦʙʲʷʩʥʝʥʠʝ ʜʘʥʥʦʛʦ ʬʘʢʪʘ, ʥʦ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ ʨʘʩʯʝʪ, ʧʦʢʘʟʳʚʘʶʱʠʡ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʝʪ ʧʦʨʷʜʦʢ 1042. 
13 ʄʆʀ 2015-02-11: ɺʳʰʝ ʙʳʣʦ ʩʢʘʟʘʥʦ: ç3. ɺʨʝʤʝʥʠ ʚ ʂʦʩʤʦʩʝ ʥʝʪè. ʊʘʢʠʝ ʚʳʩʢʘʟʳʚʘʥʠʷ 

ʟʘʧʫʪʳʚʘʶʪ ʯʠʪʘʪʝʣʷ, ʠ ʝʤʫ ʩʪʘʥʦʚʠʪʩʷ ʪʨʫʜʥʦ ʫʣʦʚʠʪʴ ʢʦʥʮʝʧʮʠʶ ɸʚʪʦʨʘ. 
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ʚʘʪʴʩʷè ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ çʞʠʚʦʡ ʵʥʝʨʛʠʠè ʂʦʩʤʦʩʘ. ɿʘʤʝʪʠʤ, ʯʪʦ çʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝè 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʧʨʦʪʦʥʘ ʠ ʵʣʝʢʪʨʦʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ çʢʣʘʩʩʠʯʝʩʢʦʛʦè ʨʘʜʠʫʩʘ ʦʪ ʮʝʥʪʨʘ, 

ʩʪʨʝʤʷʱʠʝʩʷ ʢ ʥʫʣʶ, ʥʘʪʘʣʢʠʚʘʶʪ ʥʘ ʤʳʩʣʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʢʚʘʥʪʦʚʘʥʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʵʥʝʨʛʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʂʦʩʤʦʩʘ. ɿʜʝʩʴ ʤʳ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʳ ʥʘʙʣʶʜʘʝʤ 

çʤʘʪʝʨʠʘʣʴʥʦʝ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝè ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʧʦ ʩʪʨʫʢʪʫʨʝ ʂʦʩʤʦʩʘ 

ʚʨʦʜʝ çʚʠʭʨʝʡ ɼʝʢʘʨʪʘè, ʠ ʩʢʘʟʘʪʴ, ʯʪʦ ʢ ʵʪʦʡ ʠʥʪʝʨʝʩʥʦʡ ʪʝʤʝ ʤʳ ʚʝʨʥʸʤʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʩʪʘʪʴʷʭ. 
 

çʊʷʛʦʪʝʥʠʝ ʜʦʣʞʥʦ ʚʳʟʳʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʤ ʘʛʝʥʪʦʤ, ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʧʦ ʦʧʨʝʜʝʣʸʥ-

ʥʳʤ ʟʘʢʦʥʘʤ; ʤʘʪʝʨʠʘʣʝʥ ʵʪʦʪ ʘʛʝʥʪ ʠʣʠ ʥʝʤʘʪʝʨʠʘʣʝʥ, ʷ ʧʨʝʜʦʩʪʘʚʣʷʶ ʩʫʜʠʪʴ ʯʠʪʘʪʝʣʷʤè (ʀ. 

ʅʴʶʪʦʥ. ʏʝʪʳʨʝ ʧʠʩʴʤʘ ʩʵʨʘ ʀ. ʅʴʪʁʦʥʘ ʜʦʢʪʦʨʫ ɹʝʥʪʣʠ). 

 

ɺ ʩʚʦʸʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤ ʪʨʫʜʝ ï çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʯʘʣʘ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠè, ʚ 

ʢʦʪʦʨʦʤ ʦʧʠʩʘʥʳ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʠ ʟʘʢʦʥʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ 

ʚʨʝʤʷ ʧʦʥʠʤʘʶʪʩʷ ʘʙʩʦʣʶʪʥʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ, ʀ. ʅʴʶʪʦʥ ʧʠʰʝʪ, ʯʪʦ ʧʦʥʷʪʠʷ ʚʨʝʤʷ, 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʤʝʩʪʦ ʠ ʜʚʠʞʝʥʠʝ çʥʝʦʙʭʦʜʠʤʦé ʨʘʟʜʝʣʠʪʴ ʥʘ ʘʙʩʦʣʶʪʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ, 

ʠʩʪʠʥʥʳʝ ʠ ʢʘʞʫʱʠʝʩʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʦʙʳʜʝʥʥʳʝè. 

çʇʨʠʪʷʞʝʥʠʷè ʚʩʝʛʜʘ ʧʦʪʦʤʫ ʠ ʧʨʦʠʩʭʦʜʷʪ ʢ ʪʝʣʘʤ, ʧʦʪʦʤʫ ʯʪʦ ʪʝʣʘ-ʤʘʩʩʳ ʜʣʷ ʩʚʦʝʛʦ 

çʩʫʱʝʩʪʚʦʚʘʥʠʷè çʚʩʘʩʳʚʘʶʪè ʵʥʝʨʛʠʶ ʂʦʩʤʦʩʘ, ʦʙʨʘʟʫʷ ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ (ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ) ʠ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʙʫʜʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ï ʜʚʠʞʝʥʠʝ 

ʵʥʝʨʛʠʠ-ʤʘʩʩʳ, ʯʪʦ ʤʳ ʠ ʚʦʩʧʨʠʥʠʤʘʝʤ ʢʘʢ ʧʨʠʪʞ̫ʝʥʠʝ ʪʝʣ. 

çɼʦʧʫʩʪʠʪʴ, ʯʪʦ é ʦʜʥʦ ʪʝʣʦ ʜʦʣʞʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʯʝʨʝʟ ʧʫʩʪʦʪʫ ʥʘ 

ʜʨʫʛʦʝéï ʝʩʪʴ ʜʣʷ ʤʝʥʷ ʥʝʣʝʧʦʩʪʴéè (ʅʴʶʪʦʥ). ɺʠʜʠʤʦ, ʜʘʣʴʥʦʜʝʡʩʪʚʠʷ ʥʝʪ ʚ ʂʦʩʤʦʩʝ ʚ 

ʧʨʠʥʮʠʧʝ. ɺ ʧʨʠʚʝʜʸʥʥʦʡ ʥʘʤʠ ʬʦʨʤʫʣʝ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʜʚʠʞʝʥʠʷ-ʠʟʤʝʥʝʥʠʷ ʩʦʛʣʘʩʥʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ: 

ɸ = ɽ = FR = 4ˊȹű1ȹű2R 

ʥʝ ʦʩʪʘʣʦʩʴ ʥʠ ʤʘʩʩ, ʥʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ. ʊʘʢ ʥʘʟʳʚʘʝʤʘʷ çʩʠʣʘ ʪʷʛʦʪʝʥʠʷè ʟʘʚʠʩʠʪ 

ʪʦʣʴʢʦ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʦʩʤʦʩʘ, ʘ ʤʘʩʩʳ ʪʝʣ ï ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʤʝʨʘ 

(ʢʦʵʬʬʠʮʠʝʥʪ) çʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʦʡè ʵʥʝʨʛʠʠ ʂʦʩʤʦʩʘ. ʕʪʘ ʬʦʨʤʫʣʘ ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʚʩʝʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 
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çʂ ʵʥʝʨʛʦʜʠʥʘʤʠʢʝ ʜʚʠʞʫʱʝʛʦʩʷè ʂʦʩʤʦʩʘ 

(ʂ 110-ʣʝʪʠʶ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ) 

 

ʅʠʢʠʪʠʥ ɸ.ʇ. 

ʆʆʆ çʂʘʤʛʨʘʞʜʘʥʧʨʦʝʢʪè, 423814, ʈʦʩʩʠʷ, ʈʊ, ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ, ʄʦʩʢʦʚʩʢʠʡ 

ʧʨʦʩʧʝʢʪ, ʜ.98, ʢʚ.173, ʪʝʣ. 8-919-620-53-81, E-mail: anikitinaaa@mail.ru. 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʣʦʞʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʝʜʠʥʦʛʦ ʂʦʩʤʦʩʘ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ 

ʠʟʤʝʥʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ) ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝ ʢʘʢ ʩʠʣʦʚʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʠʩʢʨʠʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʘ ʢʘʢ ʧʨʦʷʚʣʝʥʠʷ ʠ ʩʣʝʜʩʪʚʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʂʦʩʤʦʩʝ. ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ ʆʙʱʘʷ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ) ʧʦʨʘʟʠʪʝʣʴʥʦ ʪʦʯʥʦ, ʢʘʞʜʘʷ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ, ʦʙʲʷʩʥʷʶʪ ʠ ʩʦʛʣʘʩʦʚʳ-

ʚʘʶʪʩʷ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ. ʅʦ ʩʘʤʦʝ ʫʜʠʚʠʪʝʣʴʥʦʝ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʜʚʝ ʪʝʦʨʠʠ 

ʥʝʩʦʚʤʝʩʪʠʤʳ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʜʠʥʷʶʱʝʡ çʪʝʦʨʠʠ ʚʩʝʛʦè ʫ ʥʘʩ ʥʝʪ ʜʨʫʛʦʛʦ ʧʫʪʠ, ʢʘʢ ʦʙʲʝʜʠ-

ʥʠʪʴ ɺʨʝʤʷ, ʇʨʦʩʪʨʘʥʩʪʚʦ, ʄʘʪʝʨʠʶ ʠ ʉʦʟʥʘʥʠʝ ʚ ʦʜʥʦ ʝʜʠʥʦʝ ʥʝʨʘʟʜʝʣʷʝʤʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʵʥʝʨʛʦ-ʤʘʪʝʨʠʘʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʘʣʴʥʦʝ ʮʝʣʦʝ ï ʂʦʩʤʦʩ. ɺ ʥʘʰʝʤ ʤʠʨʝ ʥʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 

ʧʨʠʥʮʠʧʝ.14 ɸʚʪʦʨ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʥʬʣʷʮʠʦʥʥʦʡ ʧʘʨʘʜʠʛʤʳ 

ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʩʤʦʣʦʛʠʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʚ ʩʚʝʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʨʦʙʣʝʤʳ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè ʠ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʫʞʝ ʥʝ ʚʳʟʳʚʘʝʪ 

ʩʦʤʥʝʥʠʡ, ʥʦ ʧʨʠʨʦʜʘ ʢʦʪʦʨʳʭ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʘ. ʀʟʣʘʛʘʝʪʩʷ ʠʜʝʷ ʦ ʪʦʤ, ʯʪʦ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʩʪʦʷʥʥʘʷ ȿ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʠʟʤʝʥʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ɺʨʝʤʝʥʠ, ʪʦ ʝʩʪʴ ʧʦʩʪʦʷʥʥʦʡ ʍʘʙʙʣʘ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ, ʵʥʝʨʛʠʷ ɺʩʝʣʝʥʥʦʡ, ʚʨʝʤʷ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʤʘʪʝʨʠʷ, 

ʩʦʟʥʘʥʠʝ, ʵʥʝʨʛʦʜʠʥʘʤʠʢʘ, ʢʦʩʤʦʩ, ɹʘʨʪʠʥʠ, ʤʦʱʥʦʩʪʴ ʵʥʝʨʛʠʠ ʢʦʩʤʦʩʘ. 

 

 

çʅʠʢʘʢʫʶ ʧʨʦʙʣʝʤʫ ʥʝʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʥʘ ʪʦʤ 

ʞʝ ʫʨʦʚʥʝ, ʥʘ ʢʘʢʦʤ ʦʥʘ ʚʦʟʥʠʢʣʘè. 

ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ 

 
çʀʟʚʝʩʪʥʦ, ʯʪʦè ʦʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ) ɸ. ʕʡʥʰʪʝʡʥʘ ʠ ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ 

çʚ ʪʦʤ ʚʠʜʝ, ʢʘʢ ʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʳʢʥʦʚʝʥʥʦ ʧʦʥʠʤʘʶʪ, ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ ʜʚʠʞʫʱʝʤʫʩʷ 

ʂʦʩʤʦʩʫ ʧʨʠʚʦʜʪ̫ ʢ ʨʘʟʜʝʣʝʥʠʶ ʝʜʠʥʦʡ ʨʝʘʣʴʥʦʡ ʇʨʠʨʦʜʳé, ʢʦʪʦʨʘʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʥʝʩʚʦʡʩʪʚʝʥʥʘ ʩʘʤʠʤ ʷʚʣʝʥʠʷʤè. ɺʩʧʦʤʥʠʤ, ʥʘʧʨʠʤʝʨ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʩʥʝʥʠʷ ʙʝʟ ʧʨʠʚʣʝ-

ʯʝʥʠʷ çʪʝʤʥʦʡ ʤʘʪʝʨʠʠè ʠ çʪʝʤʥʦʡ ʵʥʝʨʛʠʠè ʚʳʩʦʢʠʭ ʦʨʙʠʪʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʚʥʝʰ-

ʥʠʭ ʦʙʣʘʩʪʝʡ ʛʘʣʘʢʪʠʢ ʠ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʩ ʫʩʢʦʨʝʥʠʝʤ ʚ ʤʘʢʨʦʤʠʨʝ, ʘ ʪʘʢʞʝ ʚʝʨʦʷʪ-

ʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʚ ʤʠʢʨʦʤʠʨʝ, ʛʜʝ ʩʣʫʯʘʡʥʦʩʪʴ ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʟʘʢʦʥ. 

çʇʨʠʤʝʨʳ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ, ʢʘʢ ʠ ʥʝʫʜʘʚʰʠʝʩʷ ʧʦʧʳʪʢʠ ʧʦʩʪʨʦʝʥʠʷ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ 

ʛʨʘʚʠʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʠ ʆʊʆ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʚʦʣʥ ʠ ʛʨʘʚʠʪʦʥʘ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʆʊʆ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʡ 

ʮʝʥʦʡ ʟʘ ʛʝʦʤʝʪʨʠʟʘʮʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷé, ʚʝʜʫʪ ʢ ʧʨʝʜʧʦʣʦʞʝʥʠʶ, ʯʪʦ ʥʝ 

ʪʦʣʴʢʦ ʚ ʤʝʭʘʥʠʢʝ, ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝé ʥʠʢʘʢʠʝ ʩʚʦʡʩʪʚʘ ʷʚʣʝʥʠʡ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʥʷʪʠʶ 

ʘʙʩʦʣʶʪʥʦʛʦ ʧʦʢʦʷ, ʠ ʜʘʞʝ ʙʦʣʝʝ ʪʦʛʦ ï ʢ ʧʨʝʜʧʦʣʦʞʝʥʠʶ, ʯʪʦé ʦʙʲʝʜʠʥʷʶʱʝʡ ʠʜʝʝʡ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʥʘʰʝʛʦ ʤʠʨʘ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʨʠʥʮʠʧ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ 

ʧʨʠ ʦʜʥʦʨʦʜʥʦʤ ʚʨʝʤʝʥʠ. ʄʳ ʥʘʤʝʨʝʥʳ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ (ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʦʤ) ʧʨʝʚʨʘʪʠʪʴ ʚ ʧʨʝʜʧʦʩʳʣʢʫ ʠ ʩʜʝʣʘʪʴ, ʢʨʦʤʝ ʪʦʛʦ, 

ʜʦʙʘʚʦʯʥʦʝ ʜʦʧʫʱʝʥʠʝ, ʥʘʭʦʜʷʱʝʝʩʷ ʩ ʧʝʨʚʳʤ ʣʠʰʴ ʚ ʢʘʞʫʱʝʤʩʷ ʧʨʦʪʠʚʦʨʝʯʠʠ, ʘ ʠʤʝʥʥʦ:è ʯʪʦ 

                                                      
14 ʄʆʀ 2015-02-11: ʇʦʜʦʙʥʳʝ ʟʘʷʚʣʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʷʩʥʳ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ ʦʥʠ ʦʟʥʘʯʘʶʪ, ʥʦ 

ʧʦʨʦʞʜʘʶʪ ʥʝʜʦʚʝʨʠʝ ʢ ʢʦʥʮʝʧʮʠʠ ɸʚʪʦʨʘ: ʪʦʯʥʦʝ ʤʳʰʣʝʥʠʝ ʩʪʨʝʤʠʪʩʷ ʠʤʝʥʥʦ ʨʘʟʜʝʣʠʪʴ ʚʝʱʠ (ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʧʦʥʷʪʠʷ) ʠ ʥʝ ʩʤʝʰʠʚʘʪʴ ʠʭ ʚʤʝʩʪʝ (ʵʪʦʪ ʧʫʪʴ ʤʳʰʣʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ çʘʥʘʣʠʟʦʤè); 

ɸʚʪʦʨ ʞʝ, ʚʠʜʠʤʦ, ʩʣʝʜʫʝʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʧʫʪʠ ʘʥʘʣʠʟʘ. 
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ʚ ʂʦʩʤʦʩʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʳʡ ʧʝʨʝʭʦʜ (çʧʫʣʴʩʠʨʦʚʘʥʠʝè, çʤʝʨʮʘʥʠʝè) ʵʥʝʨʛʠʠ ʚ ʤʘʪʝʨʠʶ ʠ 

ʦʙʨʘʪʥʦ ʩ ʯʘʩʪʦʪʦʡ ʇʣʘʥʢʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʥʘʰʝʛʦ ʤʠʨʘ. 

ʕʪʠ ʜʚʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ, ʧʦʣʦʞʠʚ ʚ ʦʩʥʦʚʫ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʪʝʦʨʠʶ, ʧʦʩʪʨʦʠʪʴ ʧʨʦʩʪʫʶ, ʩʚʦʙʦʜʥʫʶ ʦʪ ʧʨʦʪʠʚʦʨʝʯʠʡ ʵʥʝʨʛʦʜʠʥʘʤʠʢʫ ʜʚʠʞʫʱʠʭʩʷ ʪʝʣ. 

ʊʦʛʜʘ ʚʚʝʜʝʥʠʝ çʩʚʝʪʦʥʦʩʥʦʛʦ ʵʬʠʨʘè ʦʢʘʞʝʪʩʷ ʠʟʣʠʰʥʠʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʦʨʠʠ 

ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʂʦʩʤʦʩ, ʥʘʜʝʣʝʥʥʦʝ ʦʩʦʙʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʥʠ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʂʦʩʤʦʩʘ, 

ʚ ʢʦʪʦʨʦʡ ʧʨʦʪʝʢʘʶʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʥʝ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʚʝʢʪʦʨ 

ʩʢʦʨʦʩʪʠè. ʈʘʟʚʠʚʘʝʤʘʷ ʪʝʦʨʠʷ ʦʧʠʨʘʝʪʩʷ, ʢʘʢ ʚʩʷʢʘʷ ʜʨʫʛʘʷ, ʥʘ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʠ 

ʦʜʥʦʨʦʜʥʦʩʪʴ ʚʨʝʤʝʥʠ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʥʠʤʘʥʠʝ ʵʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ï ʢʦʨʝʥʴ ʪʨʫʜʥʦʩʪʝʡ, 

ʧʨʝʦʜʦʣʝʚʘʪʴ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʴʩʷ ʪʝʧʝʨʴ ʵʥʝʨʛʦʜʠʥʘʤʠʢʝ ʜʚʠʞʫʱʝʛʦʩʷ ʂʦʩʤʦʩʘè [3]15 

çɾʝʣʘʷ ʦʧʠʩʘʪʴ ʜʚʠʞʝʥʠʝ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ, ʤʳ ʜʘʝʤ ʟʥʘʯʝʥʠʷ ʝʝ 

ʢʦʦʨʜʠʥʘʪ ʢʘʢ ʬʫʥʢʮʠʡ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʦʜʦʙʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʧʠʩʘʥʠʝ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʟʜʝʩʴ ʧʦʜ ʚʨʝʤʝʥʝʤ. ʄʳ ʜʦʣʞʥʳ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʥʘʰʠ 

ʩʫʞʜʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʚʨʝʤʷ ʠʛʨʘʝʪ ʢʘʢʫʶ-ʣʠʙʦ ʨʦʣʴ, ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʩʫʞʜʝʥʠʷʤʠ ʦʙ 

ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʩʦʙʳʪʠʷʭè [3, ʩ.98]. çʉʦʛʣʘʩʥʦ ʦʧʳʪʫ, ʤʳ ʧʦʣʘʛʘʝʤ ʪʘʢʞʝ, ʯʪʦ ʚʝʣʠʯʠʥʘ 

2ɸɺ/(tǋAïtA) = V ʝʩʪʴ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʢʦʥʩʪʘʥʪʘ (ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʧʫʩʪʦʪʝ)è [3, ʩ.99ï100] 

çɼʘʣʴʥʝʡʰʠʝ ʩʦʦʙʨʘʞʝʥʠʷ ʦʧʠʨʘʶʪʩʷ ʥʘ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʥʘ ʧʨʠʥʮʠʧ ʧʦʩʪʦʷʥʩʪʚʘ 

ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘè [3, ʩ.100]. 

çɽʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʚʝʪ ʚʜʦʣʴ ʦʩʝʡ Y ʠ Z ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʠʟ ʧʦʢʦʷʱʝʡʩʷ 

ʩʠʩʪʝʤʳ ʚʩʝʛʜʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ (ű0ïȹű)1/2éè [3, ʩ.103] (ʛʜʝ ű0 = ʉ2 ï ʵʥʝʨʛʦ-

ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʂʦʩʤʦʩʘ, ȹű ï ʨʘʟʥʠʮʘ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ). 
 

çéʩʦʚʨʝʤʝʥʥʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʘʥʘ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʘ 

ʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʝ (ʛʨʘʚʠʪʘʮʠʶ), ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠ ʚʝʱʝʩʪʚʦ ï ʩ 

ʜʨʫʛʦʡ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʝʨʦʷʪʥʦ, ʜʦʣʞʥʦ ʙʳʪʴ ʝʜʠʥʳʤ ʧʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ, ʠ 

ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʦʨʠʶ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʠʰʴ ʢʘʢ ʧʨʝʜʝʣʴʥʳʡ ʩʣʫʯʘʡè [3, ʊ.2, ʩ.611]. 

 

ɸʤʝʨʠʢʘʥʩʢʠʡ ʬʠʟʠʢ, ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ɼʵʚʠʜ ɻʨʦʩʩ ʥʘ ʩʚʦʝʡ ʣʝʢʮʠʠ ʚ 

ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʚ ʄʦʩʢʚʝ ʧʨʠʚʸʣ ʮʠʪʘʪʫ ʕʜʚʘʨʜʘ ɺʠʪʪʝʥʘ: çʇʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʨʝʯʝʥʳè, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʠʟʚʦʜʥʳʤʠ. 

çʆʙʲʝʜʠʥʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʸʤ ʦʙʲʝʜʠʥʝʥʠʷ ʠʜʝʡè (ɺ.ɻ. ʂʥʠʞʥʠʢ). ʅʘ 

ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʦʙʲʝʜʠʥʸʥʥʦʡ ʪʝʦʨʠʠ ʤʳ ʜʦʣʞʥʳ ʚʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʰʝʛʦ ʝʜʠʥʦʛʦ ʤʠʨʘ 

ʦʙʲʝʜʠʥʠʪʴ ʚ ʥʘʰʠʭ ʛʦʣʦʚʘʭ ʚ ʚʠʜʝ ʠʜʝʡ, ʯʪʦ ʚʦʟʤʦʞʥʦ, ʢʘʢ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʚ ʨʘʟʚʠʪʠʝ ʠʜʝʡ ɻʝʨʤʘʥʘ ʄʠʥʢʦʚʩʢʦʛʦ: 
 

çɺʦʟʟʨʝʥʠʷ ʥʘ ʤʘʪʝʨʠʶ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ, ʢʦʪʦʨʳʝ ʷ ʥʘʤʝʨʝʥ ʧʝʨʝʜ ʚʘʤʠ ʨʘʟʚʠʪʴ, 

ʚʦʟʥʠʢʣʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʬʠʟʠʯʝʩʢʦʡ, ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʬʠʣʦʩʦʬʩʢʦʡ ʦʩʥʦʚʝ. ɺ ʵʪʦʤ ʠʭ ʩʠʣʘ. 

ʀʭ ʪʝʥʜʝʥʮʠʷ ʨʘʜʠʢʘʣʴʥʘ. ʆʪʥʳʥʝ ʤʘʪʝʨʠʷ ʩʘʤʘ ʧʦ ʩʝʙʝ, ʩʦʟʥʘʥʠʝ ʩʘʤʦ ʧʦ ʩʝʙʝ, ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʩʘʤʦ ʧʦ ʩʝʙʝ ʠ ʚʨʝʤʷ ʩʘʤʦ ʧʦ ʩʝʙʝ ʜʦʣʞʥʳ ʦʙʨʘʪʠʪʴʩʷ ʚ ʬʠʢʮʠʠ ʠ ʣʠʰʴ ʥʝʢʦʪʦʨʳʡ ʚʠʜ ʩʦʝʜʠʥʝʥʠʷ 

ʚʩʝʭ ʯʝʪʳʨʸʭ ʚ ʝʜʠʥʳʡ ʂʦʩʤʦʩ ʜʦʣʞʝʥ ʝʱʝ ʩʦʭʨʘʥʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴè [2]16 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʜʠʥʷʶʱʝʡ çʪʝʦʨʠʠ ʚʩʝʛʦè ʫ ʥʘʩ ʥʝʪ ʜʨʫʛʦʛʦ ʧʫʪʠ, ʢʘʢ ʦʙʲʝʜʠʥʠʪʴ 

ɺʨʝʤʷ, ʇʨʦʩʪʨʘʥʩʪʚʦ, ʄʘʪʝʨʠʶ ʠ ʉʦʟʥʘʥʠʝ ʚ ʦʜʥʦ ʝʜʠʥʦʝ ʥʝʨʘʟʜʝʣʷʝʤʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʵʥʝʨʛʦ-ʤʘʪʝʨʠʘʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʮʝʣʦʝ ï ʂʦʩʤʦʩ. ʉʦʝʜʠʥʷʷ ɺʨʝʤʷ, ʇʨʦʩʪʨʘʥʩʪʚʦ, ʄʘʪʝʨʠʶ 

ʠ ʉʦʟʥʘʥʠʝ ʚ ʝʜʠʥʳʡ ʂʦʩʤʦʩ, ʧʦʯʝʤʫ ʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ17 ʠ ʚʟʘʠʤʦʧʨʝʚʨʘʱʝʥʠʷ 

ʚʥʫʪʨʠ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ ï ʂʦʩʤʦʩʘ. 
 

çéʩ ʥʴʶʪʦʥʦʚʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʢʘʟʘʣʦʩʴ ʥʝʦʙʭʦʜʠʤʳʤ ʚʚʝʩʪʠ ʧʦʩʪʫʣʘʪʳ tempus est absolutum, 

spatium est absolutum, [ɺʨʝʤʷ ʘʙʩʦʣʶʪʥʦ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʘʙʩʦʣʶʪʥʦ (ʣʘʪ.) ï ʇʨʠʤ. ʨʝʜ.] ʪʘʢ ʩ ʪʦʯʢʠ 

                                                      
15 ʕʡʥʰʪʝʡʥ ɸ. ʉʦʙʨʘʥʠʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ï ʄ.; ʅʘʫʢʘ, 1965,1966. 
16 ʇʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ɻ.ɸ. ʃʦʨʝʥʮ. ɸ. ʇʫʘʥʢʘʨʝ. ɸ. ʕʡʥʰʪʝʡʥ. ɻ. ʄʠʥʢʦʚʩʢʠʡ. ʉʙʦʨʥʠʢ 

ʨʘʙʦʪ ʢʣʘʩʩʠʢʦʚ ʨʝʣʷʪʠʚʠʟʤʘ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺ.ʂ. ʌʨʝʜʝʨʠʢʩʘ ʠ ɼ.ɼ. ʀʚʘʥʝʥʢʦ. ï ʄ.ïʃ.: ʆʅʊʀ, 1935, 

ʩ.181. 
17 ʄʆʀ 2015-02-11: ɺ ʘʥʥʦʪʘʮʠʠ ʵʪʦʡ ʞʝ ʩʪʘʪʴʠ ʙʳʣʦ ʩʢʘʟʘʥʦ ʠ ʚʳʜʝʣʝʥʦ ʙʦʣʜʦʤ: çɺ ʥʘʰʝʤ ʤʠʨʝ 

ʥʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʧʨʠʥʮʠʧʝè. 
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ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʤʳ ʜʦʣʞʥʳ ʦʙʲʷʚʠʪʴ continuum-spatii et temporis est absolutum. 

[ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʢʦʥʪʠʥʫʫʤ ʘʙʩʦʣʶʪʝʥ (ʣʘʪ.) ï ʇʨʠʤ. ʨʝʜ.] [39, ʪ.2, ʩ.43ï44]18. 

 

ʇʨʦʩʪʨʘʥʩʪʚʦ, ɺʨʝʤʷ, ʄʘʪʝʨʠʷ, ʀʥʬʦʨʤʘʮʠʷ, ʉʦʟʥʘʥʠʝ ʠ ʄʳʰʣʝʥʠʝ çʩʭʦʜʥʳ ʧʦ 

ʩʫʱʝʩʪʚʫ ï ʪʦ ʪʦʣʴʢʦ ʨʘʟʣʠʯʥʳʝ ʚʳʨʘʞʝʥʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ï ʵʥʝʨʛʠʠè [39, ʊ.2,ʩ.37]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʣʘʛʘʝʤʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʤʳ ʜʦʣʞʥʳ ʟʘʷʚʠʪʴ: 

çEnergia absolutum!è 

ʀʩʪʠʥʥʳʤʠ ʤʦʛʫʪ ʩʪʘʪʴ ʪʦʣʴʢʦ ʙʝʟʫʤʥʳʝ ʠʜʝʠ. (ʅʠʣʴʩ ɹʦʨ). çʀʩʪʠʥʥʦ, ʠʙʦ ʘʙʩʫʨʜʥʦè 

(ʊʝʨʪʫʣʣʠʘʥ, ʣʘʪʠʥʩʢʠʡ ʬʠʣʦʩʦʬ, 160 ï 220 ʛʛ.). 

ʇʨʦʛʨʝʩʩ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʠ ʰʸʣ ʧʦ ʧʫʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʚʩʸ ʙʦʣʝʝ ʤʠʢʨʦʩʢʦ-

ʧʠʯʝʩʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʚʧʣʦʪʴ ʜʦ ʢʚʘʨʢʦʚ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʧʦʩʪʨʦʝʥʘ ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ ʆʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ), 

ʢʦʪʦʨʳʝ ʧʦʨʘʟʠʪʝʣʴʥʦ ʪʦʯʥʦ, ʢʘʞʜʘʷ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ, ʩʦʛʣʘʩʦʚʳʚʘʶʪʩʷ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ï ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʩ ʵʥʝʨʛʠ-

ʷʤʠ, ʩʦʠʟʤʝʨʠʤʳʤʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ, ʘ ʆʊʆ ï ʦʪ ʧʣʘʥʢʦʚʩʢʠʭ ʚʝʣʠʯʠʥ ʜʦ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʩʰʪʘʙʦʚ. ʅʦ ʩʘʤʦʝ ʫʜʠʚʠʪʝʣʴʥʦʝ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʜʚʝ ʪʝʦʨʠʠ ʥʝʩʦʚʤʝʩʪʠʤʳ. ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʆʊʆ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʜʣʷ ʥʝʸ ʢʚʘʥʪʦʚʦʡ ʤʦʜʝʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ɺ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʘʨʠʘʥʪʫ 

ʧʨʝʜʩʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʦʙʤʝʥ ʯʘʩʪʠʮʘʤʠ ï ʛʨʘʚʠʪʦʥʘʤʠ (ʢʘʣʠʙʨʦʚʦʯʥʳʤʠ ʙʦʟʦʥʘʤʠ ʩʦ ʩʧʠʥʦʤ 2), 

ʥʦ ʧʦʣʫʯʘʶʱʘʷʩʷ ʧʨʠ ʵʪʦʤ ʪʝʦʨʠʷ ʥʝ ʧʝʨʝʥʦʨʤʠʨʫʤʘ, ʪʦ ʝʩʪʴ ʥʝ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʆʊʆ ʪʝʦʨʠʠ ʥʝ ʬʘʣʴʩʠʬʠʮʠʨʫʝʤʳ, ʪʦ ʝʩʪʴ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʥʘ ʧʫʪʠ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʩʜʝʣʘʣʘ ʪʝʦʨʠʷ ʉʪʨʫʥ, 

ʦʩʥʦʚʥʘʷ ʠʜʝʷ ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʟʥʠʢʘʶʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʝʙʘʥʠʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʫʣʴʪʨʘʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʢʚʘʥʪʦʚʳʭ ʩʪʨʫʥ ʥʘ ʤʘʩʰʪʘʙʘʭ 

ʧʣʘʥʢʦʚʩʢʦʡ ʜʣʠʥʳ 10ï35 ʤ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠ ʜʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ-

ʧʘʨʘʜʠʛʤʘ ʩʝʙʷ ʠʩʯʝʨʧʘʣʘ ʠ ʧʨʝʜʣʘʛʘʝʤ, ʦʪʢʘʟʘʚʰʠʩʴ ʦʪ ʯʘʩʪʠʮ ʠ ʩʪʨʫʥ, ʟʘʤʝʥʠʪʴ ʚʩʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʥʝʨʛʦʜʠʥʘʤʠʢʦʡ ʵʥʝʨʛʦ-ʤʘʪʝʨʠʘʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʉʪʨʫʢʪʫʨʳ ʂʦʩʤʦʩʘ. 

ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʚʦʟʥʠʢʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʧʨʦʩ: ʥʝʣʴʟʷ ʣʠ ʥʘ ʦʩʥʦʚʝ ʥʦʚʦʡ ʦʙʲʝʜʠʥʷ-

ʶʱʝʡ ʠʜʝʠ ʚʣʦʞʠʪʴ ʚ ʵʪʠ ʫʩʧʝʰʥʳʝ ʪʝʦʨʠʠ ʝʜʠʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ? 

ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʨʘʠʚʘʪʴ ʥʝ ʪʝʦʨʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʘʨ-

ʥʳʭ ʯʘʩʪʠʮ ʠ ʩʪʨʫʥ, ʘ ʩʪʨʦʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʝʜʠʥʦʛʦ ʂʦʩʤʦʩʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʩʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʨʘʚʠʪʘʮʠʶ) ʥʝ ʢʘʢ ʩʠʣʦʚʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʥʝ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʠʩʢʨʠʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʘ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʠ 

ʩʣʝʜʩʪʚʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʂʦʩʤʦʩʝ. 

ʊʝʦʨʠʷ, ʢʦʪʦʨʫʶ ʤʳ ʧʨʦʜʦʣʞʘʝʤ ʠʟʣʘʛʘʪʴ ʚ ʵʪʦʡ ʩʪʘʪʴʝ, ʘʙʩʦʣʶʪʠʟʠʨʫʶʱʘʷ ʵʥʝʨʛʠʶ, ʥʝ 

ʤʦʞʝʪ, ʢʦʥʝʯʥʦ, ʥʘʟʳʚʘʪʴʩʷ ʠʥʘʯʝ, ʢʘʢ çʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʊʝʦʨʠʷ ʂʦʩʤʦʩʘè (ʕʊʂ). ETS ï Energy 

Theory of Space. ʅʘ ʚʘʰ ʚʦʧʨʦʩ: çʂʘʢ ʞʝ ʵʪʦ,é ʚʳ ʚʳʩʪʫʧʘʝʪʝ ʩʪʦʣʴ ʨʝʰʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ?è 

ʫʞʝ ʦʪʚʝʪʠʣ ʚʝʣʠʢʠʡ ɻʘʣʠʣʝʡ: çéʈʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʪʘʢʦʡ, ʢʘʢʦʡ ʷ ʚʘʤ ʛʦʚʦʨʶ, ʪʘʢ ʢʘʢ 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʦʥ ʧʦʩʣʝʜʦʚʘʣ; ʙʦʣʝʝ ʪʦʛʦ, ʷ ʩʢʘʞʫ, ʯʪʦ ʚʳ ʠ ʩʘʤʠ ʪʘʢʞʝ ʟʥʘʝʪʝ, ʯʪʦ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠʥʘʯʝè. 

 

ʕʥʝʨʛʠʷ 

 

çʄʠʨʦʚʦʡ ʧʨʦʮʝʩʩ ʝʩʪʴ ʧʨʦʷʚʣʝʥʠʝ ʝʜʠʥʦʡ 

ʤʠʨʦʚʦʡ ʵʥʝʨʛʠʠéè 

ɺ.ʄ. ɹʝʭʪʝʨʝʚ. [1]19 

 

çʇʦʠʩʢ ʩʫʱʥʦʩʪʠ ʷ ʩʯʠʪʘʶ ʟʘʥʷʪʠʝʤ ʩʫʝʪʥʳʤ ʠ 

ʥʝʚʦʟʤʦʞʥʳʤé ɽʩʣʠ ʪʱʝʪʥʦ ʠʩʢʘʪʴ ʩʫʙʩʪʘʥʮʠʶé, 

ʵʪʦ ʝʱʸ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʥʘʤʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʩʣʝʜʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠéè 

ɻ. ɻʘʣʠʣʝʡ 

 

                                                      
18 ʄʆʀ: ʀʩʪʦʯʥʠʢ [39] ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʩʧʠʩʢʝ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʵʪʦʡ ʩʪʘʪʴʠ. 
19 ɹʝʭʪʝʨʝʚ ɺ.ʄ. ʂʦʣʣʝʢʪʠʚʥʘʷ ʨʝʬʣʝʢʩʦʣʦʛʠʷ. ʄʦʩʢʚʘ, ʅʘʫʢʘ , 1993, ʩ. 8. 
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ʕʥʝʨʛʠʷ ʧʦ-ʛʨʝʯʝʩʢʠ ʦʟʥʘʯʘʝʪ çʜʝʡʩʪʚʠʝ, ʤʦʱʴè20. ʕʥʝʨʛʠʷ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʂʦʩʤʦʩʘ, ʤʝʨʦʡ ʧʝʨʝʭʦʜʘ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʂʦʩʤʦʩʘ ʚ ʜʨʫʛʦʝ. ʕʥʝʨʛʠʷ ʟʘʤʢʥʫʪʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʦ ʚʨʝʤʝʥʠ ï ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. 

ʋ ʇʠʬʘʛʦʨʘ ʤʘʢʩʠʤʘ ï çʚʩʸ ʩʦʛʣʘʩʥʦ ʯʠʩʣʫè, ʫ ɼʝʤʦʢʨʠʪʘ ʧʝʨʚʦʦʩʥʦʚʦʡ ʤʠʨʘ ʩʣʫʞʠʣʠ 

ʘʪʦʤʳ ʠ ʧʫʩʪʦʪʘ, ʫ ɸʨʠʩʪʦʪʝʣʷ ʥʝʪ ʧʫʩʪʦʪʳ, ʠ ʤʘʪʝʨʠʶ ʦʙʨʘʟʫʶʪ ʧʷʪʴ çʩʪʠʭʠʡè (ʧʝʨʚʦʵʣʝ-

ʤʝʥʪʦʚ): ʚʦʟʜʫʭ, ʚʦʜʘ, ʟʝʤʣʷ, ʦʛʦʥʴ ʠ ʵʬʠʨ, ʚ ʤʠʨʦʚʦʟʟʨʝʥʠʠ ʇʪʦʣʝʤʝʷ ʚ ʮʝʥʪʨʝ ʤʠʨʘ ʙʳʣʘ ɿʝʤʣʷ, 

ʫ ɻʘʣʠʣʝʷ ʛʣʘʚʥʦʝ ï ʧʨʠʥʮʠʧ ʜʚʠʞʝʥʠʷ ʧʦ ʠʥʝʨʮʠʠ, ʫ ʅʴʶʪʦʥʘ ʟʘʢʦʥ ʤʠʨʘ ï ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ 

ʪʷʛʦʪʝʥʠʷ, ʫ ʕʡʥʰʪʝʡʥʘ ï ʧʦʩʪʦʷʥʩʪʚʦ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʘ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʚʟʷʪʴ ʟʘ ʚʳʩʰʠʡ 

ʧʨʠʥʮʠʧ, ʟʘ çʘʙʩʦʣʶʪʥʦʝè ï ʵʥʝʨʛʠʶ. 

ʇʦʩʣʫʰʘʝʤ, ʯʪʦ ʩʢʘʟʘʣʠ ʧʨʦ ʵʥʝʨʛʠʶ ʚʝʣʠʢʠʝ: çʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʩʩʘ ʠ ʵʥʝʨʛʠʷ ʩʭʦʜʥʳ ʧʦ 

ʩʫʱʝʩʪʚʫ ï ʵʪʦ ʪʦʣʴʢʦ ʨʘʟʣʠʯʥʳʝ ʚʳʨʘʞʝʥʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ. ʄʘʩʩʘ ʪʝʣʘ ʥʝ ʧʦʩʪʦʷʥʥʘ; ʦʥʘ 

ʤʝʥʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʝʛʦ ʵʥʝʨʛʠʝʡè [ɸ. ʕʡʥʰʪʝʡʥ, 3]21. 

ʂʦʩʤʦʩ ʙʝʩʢʦʥʝʯʝʥ. ɿʘ ʧʨʝʜʝʣʘʤʠ ʂʦʩʤʦʩʘ ʪʦʞʝ ʂʦʩʤʦʩ ʠ ʥʠʯʝʛʦ ʢʨʦʤʝ ʂʦʩʤʦʩʘ. ɿʥʘʯʠʪ 

ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʂʦʩʤʦʩʘ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʣʦʞʝʥ ʚ ʧʨʠʨʦʜʝ ʩʘʤʦʛʦ ʂʦʩʤʦʩʘ. ʂʦʩʤʦʩ ʧʦ ʧʨʠʨʦʜʝ, 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʣʘʜʘʝʪ ʵʥʝʨʛʠʝʡ, ʢʦʪʦʨʘʷ ʧʨʦʩʪʦ ʧʝʨʝʭʦʜʠʪ ʠʟ ʦʜʥʦʛʦ ʚʠʜʘ ʚ ʜʨʫʛʦʡ, 

ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ çʤʘʩʩʝè ʠ çʧʦʣʝè. 

çʅʠʯʪʦ ʠʟ ʪʦʛʦ, ʯʪʦ ʝʩʪʴ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʥʠʯʪʦʞʝʥʦ. ɺʩʷʢʦʝ ʠʟʤʝʥʝʥʠʝ ʝʩʪʴ ʪʦʣʴʢʦ 

ʩʦʝʜʠʥʝʥʠʝ ʠ ʨʘʟʜʝʣʝʥʠʝ ʯʘʩʪʝʡè (ɼʝʤʦʢʨʠʪ). 

çɺʦ ɺʩʝʣʝʥʥʦʡ, ʚʦ ʚʩʝʡ ʩʦʟʜʘʥʥʦʡ ʤʘʪʝʨʠʠ ʝʩʪʴ ʠʟʚʝʩʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʥʠʢʦʛʜʘ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʦʜʥʦ ʪʝʣʦ ʧʨʠʚʦʜʠʪ ʚ 

ʜʚʠʞʝʥʠʝ ʜʨʫʛʦʝ, ʪʦ ʪʝʨʷʝʪ ʩʪʦʣʴʢʦ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ, ʩʢʦʣʴʢʦ ʝʛʦ ʩʦʦʙʱʘʝʪè (ɼʝʢʘʨʪ). 

ʄʘʡʢʣ ʌʘʨʘʜʝʡ ʚʳʩʢʘʟʳʚʘʝʪ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʧʨʠʨʦʜʝ, 

ʘ ʠʤʝʥʥʦ: ʤʝʭʘʥʠʯʝʩʢʦʝ, ʪʝʧʣʦʚʦʝ, ʭʠʤʠʯʝʩʢʦʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʶʪʩʷ ʩʠʣʳ 

ʤʘʪʝʨʠʠ, ʠʤʝʶʪ ʦʙʱʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʪʦ ʝʩʪʴ ʤʦʛʫʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʜʨʫʛ ʚ ʜʨʫʛʘ. 

ʅʝʤʝʮʢʠʡ ʚʨʘʯ ʈʦʙʝʨʪ ʄʘʡʝʨ, ʠʩʩʣʝʜʫʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʬʦʨʤʫʣʠ-

ʨʫʝʪ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ: 
 

çɼʚʠʞʝʥʠʝ, ʪʝʧʣʦʪʘ, ʠéʵʣʝʢʪʨʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʝʜʝʥʳ ʢ ʝʜʠʥʦʡ ʩʠʣʝ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪʩʷ ʜʨʫʛ ʜʨʫʛʦʤ ʠ ʧʝʨʝʭʦʜʷʪ ʜʨʫʛ ʚ ʜʨʫʛʘ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʟʘʢʦʥʘʤè çɺʩʝʦʙʱʠʡ ʟʘʢʦʥ ʧʨʠʨʦʜʳ, ʥʝ ʜʦʧʫʩʢʘʶʱʠʡ ʥʠʢʘʢʠʭ ʠʩʢʣʶʯʝʥʠʡéè 

 

ɻʝʣʴʤʛʦʣʴʮ ʚ 1847 ʛʦʜʫ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʥʘʟʳʚʘʷ ʢʠʥʝʪʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ çʞʠʚʦʡ ʩʠʣʦʡè, ʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ï çʥʘʧʨʷʞʸʥʥʦʡ ʩʠʣʦʡè, ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ: 
 

çʂʦʛʜʘ ʪʝʣʘ ʧʨʠʨʦʜʳ ʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʩ ʩʠʣʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ʠʣʠ ʦʪʪʘʣʢʠʚʘʥʠʷ, ʥʝ 

ʟʘʚʠʩʠʤʳʤʠ ʦʪ ʚʨʝʤʝʥʠ ʠ ʩʢʦʨʦʩʪʠ, ʪʦ ʩʫʤʤʘ ʞʠʚʳʭ ʩʠʣ ʠ ʥʘʧʨʷʞʸʥʥʳʭ ʩʠʣ ʦʩʪʘʸʪʩʷ ʧʦʩʪʦʷʥʥʦʡè. 

 

ʕʤʤʠ ʅʸʪʝʨ, ʫʜʠʚʠʪʝʣʴʥʘʷ ʞʝʥʱʠʥʘ-ʤʘʪʝʤʘʪʠʢ ʠʟ ɻʝʨʤʘʥʠʠ, ʚ 1918 ʛʦʜʫ ʜʦʢʘʟʘʣʘ ʪʝʦʨʝʤʫ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʩʚʷʟʠ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʩʦ ʚʨʝʤʝʥʝʤ, 

ʟʘʢʣʶʯʘʶʱʝʡʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʣʶʙʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʚʳʧʦʣʥʷʝʪʩʷ 

ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʪʝʯʝʥʠʠ, ʦʜʥʦʨʦʜʥʦʩʪʠ ʚʨʝʤʝʥʠ ʠ ʥʠ ʦʜʠʥ ʝʛʦ 

ʤʦʤʝʥʪ ʥʝ ʚʳʜʝʣʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤ. ɿʥʘʯʠʪ, ʜʣʷ ʣʶʙʦʡ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʝʩʪʴ ʚʝʣʠʯʠʥʘ, 

ʥʘʟʳʚʘʝʤʘʷ ʵʥʝʨʛʠʝʡ, ʢʦʪʦʨʘʷ ʥʝ ʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. 
 

çɺʩʝ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʧʦʜʯʠʥʝʥʳ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʟʘʢʦʥʘʤ ʩʦʭʨʘʥʝʥʠʷéè çʉʫʱʝʩʪʚʫʝʪ 

ʬʘʢʪ, ʠʣʠ, ʝʩʣʠ ʫʛʦʜʥʦ, ʟʘʢʦʥ, ʫʧʨʘʚʣʷʶʱʠʡ ʚʩʝʤʠ ʷʚʣʝʥʠʷʤʠ ʧʨʠʨʦʜʳé ʀʩʢʣʶʯʝʥʠʡ ʠʟ ʵʪʦʛʦ 

ʟʘʢʦʥʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ; éʦʥ ʘʙʩʦʣʶʪʥʦ ʪʦʯʝʥ. ʅʘʟʚʘʥʠʝ ʝʛʦ ï ʩʦʭʨʘʥʝʥʠʝ ʵʥʝʨʛʠʠ. ʆʥ ʫʪʚʝʨʞʜʘʝʪ, 

ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʥʘʟʳʚʘʝʤʘʷ ʵʥʝʨʛʠʝʡ, ʢʦʪʦʨʘʷ ʥʝ ʤʝʥʷʝʪʩʷ ʥʠ ʧʨʠ ʢʘʢʠʭ 

ʧʨʝʚʨʘʱʝʥʠʷʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʠʨʦʜʝ. ʕʪʦ ʧʦ ʩʫʱʝʩʪʚʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ, ʫʪʚʝʨʞʜʘ-

ʶʱʠʡ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ ʯʠʩʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʥʠ ʧʨʠ ʢʘʢʠʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ. ʕʪʦ ʦʪʥʶʜʴ ʥʝ ʦʧʠʩʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʷʚʣʝʥʠʷ ʠʣʠ ʯʝʛʦ-ʪʦ ʢʦʥʢʨʝʪʥʦʛʦ, ʧʨʦʩʪʦ-

ʥʘʧʨʦʩʪʦ ʦʪʤʝʯʘʝʪʩʷ ʪʦ ʩʪʨʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʤʦʞʥʦ ʧʦʜʩʯʠʪʘʪʴ ʢʘʢʦʝ-ʪʦ ʯʠʩʣʦ ʠ ʟʘʪʝʤ 

                                                      
20 ʄʆʀ 2015-02-11: ʂʦʨʥʠ ʟʜʝʩʴ çʵʥè (ʚʥʫʪʨʴ) ʠ çʵʨʛè (ʨʘʙʦʪʘ: ʪʦʪ ʞʝ ʢʦʨʝʥʴ, ʯʪʦ ʚ ʩʣʦʚʝ 

çʵʨʛʦʥʦʤʠʢʘè ʠ ʪ.ʧ.); ʪ.ʝ. ʙʫʢʚʘʣʴʥʦ ʵʪʦ çʨʘʙʦʪʘ, ʧʨʦʠʟʚʦʜʠʤʘʷ ʚʥʫʪʨʴ ʯʝʛʦ-ʪʦè ï ʚʦʟʜʝʡʩʪʚʠʝ. 
21 ʕʡʥʰʪʝʡʥ ɸ. ʉʦʙʨʘʥʠʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ï ʄ.; ʅʘʫʢʘ, 1965,1966, ʪ.2, ʩ.87. 
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ʩʧʦʢʦʡʥʦ ʩʣʝʜʠʪʴ, ʢʘʢ ʧʨʠʨʦʜʘ ʙʫʜʝʪ ʚʳʢʠʜʳʚʘʪʴ ʣʶʙʳʝ ʩʚʦʠ ʪʨʶʢʠ, ʘ ʧʦʪʦʤ ʦʧʷʪʴ ʧʦʜʩʯʠʪʘʪʴ ʵʪʦ 

ʯʠʩʣʦ ï ʠ ʦʥʦ ʦʩʪʘʥʝʪʩʷ ʧʨʝʞʥʠʤè [4, ʊ.1]22. 

 

ɼʘʚʘʡʪʝ ʞʝ çʧʦʩʯʠʪʘʝʤ ʵʪʦ ʯʠʩʣʦè ï ʵʥʝʨʛʠʶ ʥʘʰʝʡ ʚʠʜʠʤʦʡ ɺʩʝʣʝʥʥʦʡ, ʧʨʠʥʠʤʘʷ ʝʝ ʢʘʢ 

ʟʘʤʢʥʫʪʫʶ ʩʠʩʪʝʤʫ, ʢʘʢ ʥʘʤ ʩʦʚʝʪʫʝʪ ʈ. ʌʝʡʥʤʘʥ, ʠ ʥʘʯʥʸʤ ʤʳʩʣʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠ, ʧʨʠʙʣʠʞʘʷ 

ʩʣʝʜʫʶʱʫʶ ʵʧʦʭʫ çʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷè (ʅ.ʂ. ʈʝʨʠʭ. ʛʣ. çʇʘʨʘʧʩʠʭʦʣʦʛʠʷè ʠʟ ʢʥʠʛʠ 

çʍʠʤʘʚʘʪè)23. ʂʘʢʦʡ ʵʥʝʨʛʠʝʡ ʦʙʣʘʜʘʝʪ ʂʦʩʤʦʩ? 

ʇʦ ʕʡʥʰʪʝʡʥʫ E = ʄC2 . ʕʪʦ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʤʘʪʝʨʠʠ ʙʝʩʢʦʥʝʯʥʦʛʦ ʂʦʩʤʦʩʘ. ɺʥʝʰʥʝʡ 

ʵʥʝʨʛʠʠ ʫ ʂʦʩʤʦʩʘ ʥʝʪ, ʥʦ ʵʥʝʨʛʠʷ ʂʦʩʤʦʩʘ ʚ ʦʙʲʸʤʝ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʦʙʲʝʤʫ V, ʧʣʦʪʥʦʩʪʠ ʤʘʪʝʨʠʠ ɟ, ʢʚʘʜʨʘʪʫ ʩʢʦʨʦʩʪʠ ʉ ï ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ 

ʧʦʪʝʥʮʠʘʣʫ C2 ʠ ʚʨʝʤʝʥʠ ʊ: 

Eʂ = ɟVC2ʊ. 

ʋʯʠʪʳʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʄʝʪʘʛʘʣʘʢʪʠʢʠ, ʠʩʭʦʜʷ ʠʟ ʨʘʚʝʥʩʪʚʘ ʚʦ ɺʩʝʣʝʥʥʦʡ ʩʠʣʳ ʪʷʛʦʪʝʥʠʷ 

ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʝ, ʧʣʦʪʥʦʩʪʴ ʬʘʢʪʠʯʝʩʢʘʷ ʤʘʪʝʨʠʠ ɺʩʝʣʝʥʥʦʡ, ʨʘʚʥʘ ɟʬ = 3/4 ˊGʊ2 , ʘ ʧʣʦʪʥʦʩʪʴ 

çʪʝʤʥʦʡ ʤʘʪʝʨʠʠè: ɟ=1/Gʊ2. 

ʄʳʩʣʝʥʥʦ ʚʳʜʝʣʠʤ ʦʙʲʸʤ, ʩ ʮʝʥʪʨʦʤ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ, ʨʘʚʥʳʡ ʦʙʲʸʤʫ ʰʘʨʘ ʩ ʨʘʜʠʫʩʦʤ 

R = CT, ʚʦʟʤʦʞʥʳʡ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʙʝʩʢʦʥʝʯʥʦʛʦ ʂʦʩʤʦʩʘ. ʊʦʛʜʘ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʥʘʙʣʶʜʘʝʤʦʡ 

ɺʩʝʣʝʥʥʦʡ ʨʘʚʥʘ: 

1. ʕʥʝʨʛʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʤʘʩʩʳ çʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠè 

ɽm ʬ = ɟʬV C2 = TC5/G    (6,13%). 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʨʘʟʤʝʨʥʦʩʪʝʡ LT ʨʘʟʤʝʨʥʦʩʪʴ ʤʦʱʥʦʩʪʠ ʨʘʚʥʘ ʤ5ʩï5, ʘ ʯʠʩʣʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʂʦʩʤʦʩʘ ʙʝʟ 4ˊ ʫʜʠʚʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʩʦʚʧʘʜʘʝʪ ʩ ʉ5 = 2,4216 Ĭ1042 ʤ5 ʩï5 ï 

ʥʘʩʪʦʷʱʝʝ ʙʦʣʴʰʦʝ ʯʠʩʣʦ. ɺʠʜʠʤʦ, 4ˊ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ ʬʦʨʤʫʣʘʭ ʵʥʝʨʛʠʠ ʠ ʤʦʱʥʦʩʪʠ 

ʧʦʪʦʤʫ, ʯʪʦ ʵʥʝʨʛʠʷ ʠ ʤʦʱʥʦʩʪʴ çʚʦʟʙʫʞʜʘʶʪʩʷè ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ ʚ ʦʙʲʝʤʝ 

ʩʬʝʨʳ ʧʦʜ ʫʛʣʦʤ 4ˊ ʩʪʝʨʘʜʠʘʥ. ʅʝʪ ʚ ʂʦʩʤʦʩʝ ʢʘʢʠʭ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʝʨʚʦʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

ʄʦʱʥʦʩʪʴ, ʙʫʜʫʯʠ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʠʩʭʦʜʠʪ ʦʪ ʢʘʞʜʦʛʦ çʫʟʣʘ ʩʪʨʫʢʪʫʨʳ ʂʦʩʤʦʩʘè, ʦʥʘ 

ʝʩʪʴ ʚʝʟʜʝ, ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚ ʘʙʩʦʣʶʪʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ 

ʨʘʟʤʝʨʥʦʩʪʝʡ LT, ʚ ʢʦʪʦʨʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ G = 1/4ˊ, ʘ 1 ʢʛ = 8,38554Ĭ10ï10 ʤ3ʩï2, 

ʫʜʠʚʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʩʪʝʧʝʥʠ ʉ ʨʘʚʥʳ: 

1. ʉ1 = 2,99792458 Ĭ108 ʤʩï1 ï ʩʢʦʨʦʩʪʴ ʚʦʟʤʫʱʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʂʦʩʤʦʩʘ, 

2. ʉ2 = 8,98755Ĭ1016 ʤ2ʩï2 ï ʧʦʩʪʦʷʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʂʦʤʦʩʘ, 

3. ʉ3 = 26,94400 Ĭ1024 ʤ3ʩï3 = const ï ʧʦʩʪʦʷʥʥʳʡ ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʚʦ ɺʩʝʣʝʥʥʦʡ ʚ 

ʩʝʢʫʥʜʫ, ʚʝʣʠʯʠʥʘ ʤʘʩʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʝʢʫʥʜʫ: m = M 8,38554/ʊ 4ˊ 1010 = 26,9407 Ĭ1024 ʤ3ʩï3 

4. ʉ4 = 80,776087 Ĭ1032 ʤ4ʩï4 ï ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʠʣʘ ɺʩʝʣʝʥʥʦʡ F = M2/R2 = 80,756 

Ĭ1032 ʤ4ʩï4, 

5. ʉ5 = 242,1628 Ĭ1040 ʤ5ʩï5 = const ï ʤʦʱʥʦʩʪʴ ʵʥʝʨʛʠʠ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ. (ɺ ʩʢʦʙʢʘʭ 

ʟʘʤʝʪʠʤ, ʯʪʦ ʧʨʠʚʝʜʸʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ ï çʵʣʝʤʝʥʪʘʨʥʳʡ ʢʚʘʥʪ ʜʝʡʩʪʚʠʷè ʚ ʩʠʩʪʝʤʝ 

ʨʘʟʤʝʨʥʦʩʪʠ LT ʧʨʠ G = 1/4ˊ ʠ 1 ʢʛ = 8,38554 Ĭ10ï10 ʤ3ʩï2 ʫʜʠʚʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʪʦʯʥʦ ʨʘʚʝʥ: 

ǩ = ʉ54ˊ tp
2/8,38554 Ĭ10ï10 ʤ3ʩï2 = 1,054 784 Ĭ10ï34 ɼʞ ʩ), 

6. ʉ6 = 725,9858 Ĭ1048 ʤ6ʩï6 = const ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʠ? ʋʩʢʦʨʝʥʠʶ 

ʤʦʱʥʦʩʪʠ? ʧʨʠ G = 1/4ˊ ʠ 1 ʢʛ = 8,38554 Ĭ10ï10 ʤ3ʩï2. 

ɺ ʪʘʙʣʠʮʝ ɹʘʨʪʠʥʠ ʈ.ʆ. ʵʪʦ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʦʩʤʦʩʘ 

(ʊʘʙʣʠʮʘ ɹʘʨʪʠʥʠ ʈ.ʆ.) ʚ ʩʠʩʪʝʤʝ ʨʘʟʤʝʨʥʦʩʪʝʡ LT: 
 

 T3 T2 T1 T0 Tï1 Tï2 Tï3 Tï4 Tï5 Tï6 
L 6          ʉ6=725,9858 

ʭ1048 ʤ6 ʩï6  

ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ 

ʤʦʱʥʦʩʪʠ  

ʵʥʝʨʛʠʠ  
L 5         

 

ʕʥʝʨʛʠʷ 

ʉ5=242,1628 

ʭ1040 ʤ5 ʩï5  

 ʤʦʱʥʦʩʪʴ  

ʵʥʝʨʛʠʠ  

 

                                                      
22 ʌʝʡʥʤʘʥ, ʈʠʯʘʨʜ. ʌʝʡʥʤʘʥʦʚʩʢʠʝ ʣʝʢʮʠʠ ʧʦ ʬʠʟʠʢʝ. ʊ.1 
23 ʄʆʀ 2015-02-11: ʋʞʝ ʚʳʰʝ ʚʳʨʘʞʝʥʠʷ ʪʠʧʘ çʵʥʝʨʛʦ-ʤʘʪʝʨʠʘʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʉʪʨʫʢʪʫʨʳ 

ʂʦʩʤʦʩʘè ʥʘʚʦʜʠʣʠ ʥʘ ʤʳʩʣʴ, ʯʪʦ ʚ ʜʘʥʥʳʭ ʩʪʘʪʴʷʭ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ çʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤè 

çʵʟʦʪʝʨʠʢʠè: ʫʯʝʥʠʡ, ʚʦʩʭʦʜʷʱʠʭ ʢ ɹʣʘʚʘʪʩʢʦʡ, ʈʝʨʠʭʘʤ, çɾʠʚʦʡ ʕʪʠʢʝè ʠ ʪ.ʧ. ʗʚʥʦʝ ʫʧʦʤʠʥʘʥʠʝ ʈʝʨʠʭʘ 

ʫʩʠʣʠʚʘʝʪ ʵʪʦ ʦʱʫʱʝʥʠʝ. 
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ɼʘʚʘʡʪʝ ʧʦʩʤʦʪʨʠʤ ʥʘ ʵʪʫ ʪʘʙʣʠʮʫ: ʢʘʢʘʷ ʛʘʨʤʦʥʠʷ! ʂʘʢʘʷ ʤʫʟʳʢʘ ʟʚʫʯʠʪ ʧʦ ʵʪʠʤ ʥʦʪʘʤ 

ʂʦʩʤʦʩʘ! çʗ ʠʩʢʨʝʥʥʝ ʫʙʝʞʜʸʥ ʚ ʝʸ ʠʩʪʠʥʥʦʩʪʠ ʠ ʩʦʟʝʨʮʘʶ ʝʸ ʢʨʘʩʦʪʫ ʩ ʚʦʩʪʦʨʛʦʤ ʠ ʫʧʦʝʥʠʝʤ, 

ʥʝ ʩʤʝʷ ʚʝʨʠʪʴ ʩʘʤʦʤʫ ʩʝʙʝè [ʀ. ʂʝʧʣʝʨ]. ʇʨʝʨʚʸʤ ʣʠʨʠʯʝʩʢʦʝ ʦʪʩʪʫʧʣʝʥʠʝ ʠ ʧʨʦʜʦʣʞʠʤ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʥʦʡ ʵʥʝʨʛʠʠ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ: 

2. ʕʥʝʨʛʠʷ çʪʝʤʥʦʡ ʤʘʪʝʨʠʠè 

ɽM = ɟVC2 = 4ˊTC5/3G   (25,67%); 

3. ɻʨʘʚʠʪʘʮʠʦʥʥʫʶ ʵʥʝʨʛʠʶ ʬʘʢʪʠʯʝʩʢʦʡ çʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠè 
ɽGmʬ = 3/5Gmʬ2/R = 3TC5/5G  (3,68%); 

4. ɻʨʘʚʠʪʘʮʠʦʥʥʫʶ ʵʥʝʨʛʠʶ çʪʝʤʥʦʡ ʤʘʪʝʨʠʠè 
ɽGM = 3/5GM2R = 16́ 2TC5/15G  (64,52%). 

(ɺ ʩʢʦʙʢʘʭ ʦʪʤʝʪʠʤ, ʯʪʦ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ çʙʘʨʠʦʥʥʦʡè 

ʤʘʪʝʨʠʠ, ʘ ʪʘʢʞʝ ʵʥʝʨʛʠʷ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʪʦʢʘ ʥʝʡʪʨʠʥʦ, ʩʦʩʪʘʚʣʷʶʪ ʧʦ ʦʮʝʥʢʘʤ 

ʫʯʝʥʳʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʥʝ ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ: ʅʝʡʪʨʠʥʥʦʝ ʠʟʣʫʯʝʥʠʝ 

~ 300 ʥʝʡʪʨʠʥʦ ʚ 1ʩʤ3 ʩ ʵʥʝʨʛʠʝʡ-ʤʘʩʩʦʡ ʦʜʥʦʡ ʯʘʩʪʠʮʳ 0,28 ʵɺ (1ʵɺ = 1,602 Ĭ10ï19 ɼʞ)). 

ʕʥʝʨʛʠʷ ʚ ʦʙʲʝʤʝ ɺʩʝʣʝʥʥʦʡ ʨʘʚʥʘ ɽn = 1,1 Ĭ1068 ɼʞ. 

ʀ ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ~ 500 ʬʦʪʦʥʦʚ ʚ 1 ʩʤ3 ʩ ʤʘʩʩʦʡ ʦʜʥʦʡ ʯʘʩʪʠʮʳ 5 Ĭ10ï34 ʛ/ʩʤ3 

ʕʥʝʨʛʠʷ ʚ ʦʙʲʝʤʝ ɺʩʝʣʝʥʥʦʡ ʨʘʚʥʘ ɽR = 0,365 Ĭ 1066 ɼʞ). 
ʀʪʦʛʦ: ɽ = ɽm + ɽGm + ɽM + ɽGM = TC5/G + 4ˊ TC5/3G + 3TC5/5G + 16ˊ2 TC5/15G = 

TC5/G(1+4ˊ/3+3/5+16ˊ2/15) = 25,0277 Ĭ1070 ɼʞ (100%). 

(ɺ ʩʠʩʪʝʤʝ LT ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ɺʩʝʣʝʥʥʦʡ ɽ = 4ˊ TC5(1+4ˊ/3+3/5+16ˊ2/15), ʵʪʘ ʬʦʨʤʫʣʘ 

ʧʦʣʫʯʠʣʘʩʴ ʥʝ ʪʘʢʦʡ ʢʨʘʩʠʚʦʡ, ʚʠʜʠʤʦ, ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʷ ʠʣʠ ʯʪʦ-ʪʦ ʥʘʤʠ ʥʝ ʫʯʪʝʥʦ). 

ʉʨʘʚʥʠʤ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʩ ʧʦʩʣʝʜʥʝʡ ʠʥʬʦʨʤʘʮʠʝʡ: 22 ʤʘʨʪʘ 2013 ʛʦʜʘ ʧʦʣʫʯʝʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʩ ʦʙʩʝʨʚʘʪʦʨʠʠ çʇʣʘʥʢè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʜʦʣʷ ʪʸʤʥʦʡ ʵʥʝʨʛʠʠ ɺʩʝʣʝʥʥʦʡ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 68,3%, ʪʸʤʥʦʡ ʤʘʪʝʨʠʠ ï 26,8%, ʠ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ (Ordinary Matter) ï 4,9%. 

ʕʪʠ ʫʪʦʯʥʸʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʥʘʰʠʤ ʟʥʘʯʝʥʠʷʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʸʭʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ WMAP ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ȿCDM-ʤʦʜʝʣʠ 

ʪʘʢʞʝ: 

ï ɺʦʟʨʘʩʪ ɺʩʝʣʝʥʥʦʡ = 13,73 Ĭ109 ʣʝʪ = 13,73 ʤʣʨʜ. ʣʝʪ. 

ï ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ = 73,5 ʢʤ/ʩ/ʄʧʢ, ʯʪʦ ʧʦʯʪʠ ʪʦʯʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʰʠʤʠ 

ʜʘʥʥʳʤʠ, ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʧʨʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʂʦʩʤʦʩʘ ű1 = ʉ2 : 



çʄʳʩʣʠ ʦʙ ʀʩʪʠʥʝè  ɺʳʧʫʩʢ ˉ 30 

  
24 

ï ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ H = 73,0 (ʢʤʩï1)ʄʧʢ = 2,3655Ĭ10ï18 ʩï1. 

ï ɺʦʟʨʘʩʪ ɺʩʝʣʝʥʥʦʡ ʊ = 1/H = 0,422744Ĭ1018ʩ1 = 13,3959 ʤʣʨʜ.ʣʝʪ, (ʚ ʛʦʜʫ 3,15576 

Ĭ107ʩ). 

ɽʱʸ ʚ 1931 ʛʦʜʫ ʌʨʠʮ ʎʚʠʢʢʠ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʝʡ ʟʚʸʟʜ ʥʘ 

ʦʢʨʘʠʥʘʭ ɺʩʝʣʝʥʥʦʡ (ʧʦ ʟʘʢʦʥʫ ʂʝʧʣʝʨʘ ʠ ʅʴʶʪʦʥʘ ʩʢʦʨʦʩʪʠ ʜʦʣʞʥʳ ʫʤʝʥʴʰʘʪʴʩʷ), ʚʳʜʚʠʥʫʣ 

ʬʘʥʪʘʩʪʠʯʝʩʢʫʶ ʥʘ ʪʦ ʚʨʝʤʷ ʠʜʝʶ ʦ ʩʢʨʳʪʦʡ ʤʘʩʩʝ ï çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè, ʛʘʣʦ ʢʦʪʦʨʦʡ 

ʩʬʝʨʠʯʝʩʢʠ ʦʢʨʫʞʘʝʪ ʛʘʣʘʢʪʠʢʠ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʘʣʘʢʪʠʢ ɸʥʜʨʦʤʝʜʳ ʠ ʜʨʫʛʠʭ, 

ʚʳʧʦʣʥʝʥʥʳʝ ɺʝʨʦʡ ʈʫʙʠʥ ʠ ʂʝʥʪʦʤ ʌʦʨʜʦʤ, ʧʦʜʪʚʝʨʜʠʣʠ ʛʠʧʦʪʝʟʫ ʎʚʠʢʢʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʙʲʷʩʥʝʥʠʷ ʛʨʘʚʠʪʘʮʠʠ çʪʸʤʥʦʡ ʤʘʪʝʨʠʝʡè ʦʜʥʦʟʥʘʯʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ 

ʛʨʘʚʠʪʘʮʠʠ. 

ɽ = 16,3164 TC5/G ï ʵʪʦ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʂʦʩʤʦʩʘ ʟʘ ʚʨʝʤʷ ʊ. 

ʆʪʥʦʰʝʥʠʝ ʧʦʣʥʦʡ ʵʥʝʨʛʠʠ ɺʩʝʣʝʥʥʦʡ-ʂʦʩʤʦʩʘ ʢ ʚʨʝʤʝʥʠ ʞʠʟʥʠ ɺʩʝʣʝʥʥʦʡ ɽ/ʊ = 

16,3164ʊʉ5/GT = 16,3164ʉ5/G = 5,9205Ĭ1053ɼʞʩï1 (ʢʛʤ2ʩ3) = N = const ï ʵʪʦ ʥʝ ʯʪʦ ʠʥʦʝ ʢʘʢ 

ʤʦʱʥʦʩʪʴ ʵʥʝʨʛʠʠ ɺʨʝʤʝʥʠ ʚʦ ɺʩʝʣʝʥʥʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʲʝʤʝ V = 8,52674 Ĭ1078 ʤ3 ʟʘ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ, ʪʦ ʝʩʪʴ ʟʘ ʩʝʢʫʥʜʫ. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʙʲʝʤʘ ʚ 1ʤ3 ʂʦʩʤʦʩʘ-ɺʨʝʤʝʥʠ 

ʨʘʚʥʘ n = N/V = 6,9435 Ĭ10ï26 ɼʞ ʩï1 ʤï3. 

ʄʦʱʥʦʩʪʴ ʵʥʝʨʛʠʠ ɺʨʝʤʝʥʠ ʚ 1ʤ3 ʟʘ ʚʨʝʤʷ ʇʣʘʥʢʘ ʨʘʚʥʘ 

n/tp = 1,288 Ĭ1018 ɼʞ ʩï1 ʤï3. 

ʆʪʢʫʜʘ ʞʝ ʚʟʷʣʘʩʴ ʠ ʧʦʩʪʦʷʥʥʦ ʛʝʥʝʨʠʨʫʝʪʩʷ ʵʪʘ ʛʨʦʤʘʜʥʘʷ ʵʥʝʨʛʠʷ? 

ɼʝʨʟʥʝʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦ ï ʵʥʝʨʛʠʷ ɺʨʝʤʝʥʠ. ɺʨʝʤʷ ʧʦʩʪʘʚʣʷʝʪ ʵʥʝʨʛʠʶ ʚʦ 

ɺʩʝʣʝʥʥʫʶ. ʂʘʞʜʘʷ ʷʯʝʡʢʘ ʂʦʩʤʦʩʘ ʠʟʣʫʯʘʝʪ ʵʥʝʨʛʠʶ ɺʨʝʤʝʥʠ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ. ɺʨʝʤʷ ʥʝ 

ʧʨʠʭʦʜʠʪ ʦʪʢʫʜʘ-ʪʦ, ʦʥʦ ʝʩʪʴ ʚʝʟʜʝ ʠ ʚʩʝʛʜʘ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʩʪʫʣʠʨʦʚʘʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʷʯʝʡʢʘ 

ʂʦʩʤʦʩʘ ʛʝʥʝʨʠʨʫʝʪ ʵʣʝʤʝʥʪʘʨʥʳʡ ʢʚʘʥʪ ʵʥʝʨʛʠʠ ɺʨʝʤʝʥʠ, ʨʘʚʥʳʡ 

ʍ = ɽtp/V = 16,3164 TC5tp/G V = 16,3164 ɟʬC2 tp = 15,8247Ĭ10ï52 ɼʞ ʩ ʤï3 

(ʛʜʝ ɽ ï ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ɺʩʝʣʝʥʥʦʡ, tpï ʚʨʝʤʷ ʇʣʘʥʢʘ, V ï ʦʙʲʝʤ ɺʩʝʣʝʥʥʦʡ, ɟʬVC2 = 

TC5/G, ɟʬ = 3H0 
2/4 ˊG = 3/4ˊGʊ2 = 2,00162 Ĭ10ï26 ʢʛʤï3). 

ʍ = 15,8247 Ĭ 10ï52 ɼʞʩ ʤï3 = ɢ (ʟʘʤʝʪʠʤ, ʯʪʦ ʵʣʝʤʝʥʪʘʨʥʳʡ ʢʚʘʥʪ ʵʥʝʨʛʠʠ ɺʨʝʤʝʥʠ ɢ 

ʯʠʩʣʝʥʥʦ ʨʘʚʝʥ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ʕʡʥʰʪʝʡʥʘ ȿ). 

ʀʥʪʝʨʝʩʥʦ, ʯʝʤʫ ʨʘʚʥʳ ʯʘʩʪʦʪʘ ʠ ʜʣʠʥʘ ʚʦʣʥʳ ʜʝ ɹʨʦʡʣʷ ʜʣʷ ʵʪʦʛʦ ʢʚʘʥʪʘ ʵʥʝʨʛʠʠ 

ɺʨʝʤʝʥʠ, ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʭʨʦʪʦʥʦʤ ʚ ʯʝʩʪʴ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ʙʦʛʘ ɺʨʝʤʝʥʠ ʍʨʦʥʦʩʘ. 

ɡ = ɽ/h = ɢ/h = 2,3882 Ĭ10ï18 ʩï1 = Hʦ 

ɚ = ʉ/ ɡ = 1,2553 Ĭ1026 ʤ = R. 

ʆʥʠ ʫʜʠʚʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʨʘʚʥʳ ʧʦʩʪʦʷʥʥʦʡ ʍʘʙʙʣʘ Hʦ ʠ ʨʘʜʠʫʩʫ ɺʩʝʣʝʥʥʦʡ R. ɿʥʘʯʠʪ, 

ɺʨʝʤʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʚʦʣʥʳ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ, ʨʘʚʥʦʡ ʨʘʜʠʫʩʫ ɺʩʝʣʝʥʥʦʡ ʠ ʯʘʩʪʦʪʦʡ, 

ʨʘʚʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʍʘʙʙʣʘ. 

ɢʊ = h ï ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ (ʛʜʝ ʊ = ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ). 

ɺ ʩʚʝʪʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʝʝ çʪʷʛʦʪʝʥʠʝè ʤʝʞʜʫ ʪʝʣʘʤʠ ʧʦ ʟʘʢʦʥʫ 

ʅʴʶʪʦʥʘ ʠ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʆʊʆ ʕʡʥʰʪʝʡʥʘ ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʦʣʴʢʦ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʦʩʣʝʜʦʚʘʣ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʚʠʜʠʤʳʝ ʪʝʣʘ, ʪʦ ʝʩʪʴ ʙʘʨʠʦʥʥʘʷ ʤʘʪʝʨʠʷ, ʜʚʠʞʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

ʟʘʢʦʥʘʤʠ ʂʦʩʤʦʩʘ-ɺʨʝʤʝʥʠ. 

ʇʨʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ çʩʠʣʘ ʪʷʛʦʪʝʥʠʷè ʩʦʚʝʨʰʘʝʪ ʟʘ ʚʨʝʤʷ tp ʨʘʙʦʪʫ 

ɸ = FGlp = GmM lp/R2. 

ɺʩʝʣʝʥʥʘʷ ï çʯʝʨʥʘʷ ʜʳʨʘè 

çʏʝʨʥʘʷ ʜʳʨʘè ʄʠʯʝʣʣʘ (ʥʘʧʠʩʘʣ ʧʠʩʴʤʦ ʦʙ ʵʪʦʤ ʚ ʂʦʨʦʣʝʚʩʢʦʝ ʦʙʱʝʩʪʚʦ) ï ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʘʷ ʵʥʝʨʛʠʷ ʨʘʚʥʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ: 

GMm/R = mV2/2, ʦʪʢʫʜʘ çʚʪʦʨʘʷ ʢʦʩʤʠʯʝʩʢʘʷè ʩʢʦʨʦʩʪʴ, ʪʦ ʝʩʪʴ ʩʢʦʨʦʩʪʴ ʧʨʠ ʢʦʪʦʨʦʡ ʪʝʣʦ 

ʤʦʞʝʪ ʧʦʢʠʥʫʪʴ çʧʨʠʪʷʛʠʚʘʶʱʝʝè ʪʝʣʦ, ʨʘʚʥʘ 

V2 = 2GM/R. 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʡ ʨʘʜʠʫʩ ʢʦʩʤʠʯʝʩʢʦʛʦ ʪʝʣʘ ʤʘʩʩʦʡ M, ʧʨʠ ʢʦʪʦʨʦʤ ʩʚʝʪ, ʢʘʢ ʬʦʪʦʥ ï 

ʯʘʩʪʠʮʘ, ʦʙʣʘʜʘʶʱʘʷ ʤʘʩʩʦʡ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʙʫʜʝʪ ʧʨʠʪʷʛʠʚʘʪʴʩʷ 

ʵʪʠʤ ʪʝʣʦʤ ʠ ʥʝ ʩʤʦʞʝʪ ʧʦʢʠʥʫʪʴ ʵʪʦ ʪʝʣʦ, ʨʘʚʝʥ RG = 2GM/ʉ2 (ʜʣʷ ɿʝʤʣʠ RG = 0,884 Ĭ10ï2 ʤ, ʜʣʷ 

ʉʦʣʥʮʘ RG = 2,95Ĭ103 ʤ, ʜʣʷ ɺʩʝʣʝʥʥʦʡ ʩʦʚʧʘʜʘʝʪ ʩ ʨʘʜʠʫʩʦʤ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ ʧʨʠ 

ʨʘʚʥʦʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʨʘʚʥʦʡ ʢʨʠʪʠʯʝʩʢʦʡ). ʆʪʩʶʜʘ, ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ ʜʝʣʘʝʪ ʚʳʚʦʜ, ʯʪʦ 

ʣʶʙʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʘ, ʟʥʘʯʠʪ ʠ ʠʥʬʦʨʤʘʮʠʷ, ʥʝ ʤʦʛʫʪ ʧʦʢʠʜʘʪʴ ʛʨʘʥʠʮʳ 
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çʯʸʨʥʦʡ ʜʳʨʳè. ʅʘʤ ʢʘʞʝʪʩʷ ʵʪʦʪ ʚʳʚʦʜ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ. ʉʢʦʨʝʝ, ʥʘʰʠ ʟʥʘʥʠʷ ʠ ʥʘʰʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʪʘʥʦʚʠʣʠʩʴ ʧʦʢʘ ʚ ʵʪʠʭ ʛʨʘʥʠʮʘʭ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʰʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, çʯʸʨʥʘʷ ʜʳʨʘè ï ʵʪʦ ʦʙʣʘʩʪʴ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʥʝʨʛʠʠ ɺʨʝʤʝʥʠ, ʨʘʜʠʫʩ ʢʦʪʦʨʦʡ ʨʘʚʝʥ RG = 2GM/ʉ2 = 2GɽV/ʉ4, ʛʜʝ ɽV ï 

ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʤʘʩʩʳ çʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠè? ɽʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʥʘʰʫ 

ɺʩʝʣʝʥʥʫʶ ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʦʥʘ çʯʸʨʥʘʷ ʜʳʨʘè, ʨʘʩʰʠʨʷʶʱʘʷʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʉ. 

ɻʨʘʥʠʮʳ ʩʬʝʨʳ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ ʨʘʟʜʚʠʛʘʶʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ, ʟʥʘʯʠʪ, ʩʚʝʪ ʠ ʜʨʫʛʦʝ 

ʠʟʣʫʯʝʥʠʝ ʥʠʢʦʛʜʘ ʥʝ ʩʤʦʛʫʪ ʧʦʢʠʥʫʪʴ ʧʨʝʜʝʣʳ ʥʘʰʝʡ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ. ʈʘʜʠʫʩ 

ɺʩʝʣʝʥʥʦʡ ʟʘ ʚʨʝʤʷ ʞʠʟʥʠ ʊ = 13,5 ʤʣʨʜ. ʣʝʪ = 0,422744 Ĭ1018 ʩ R = 1,2673546 Ĭ1026 ʤ. ʇʦʣʥʘʷ 

ʵʥʝʨʛʠʷ ɺʩʝʣʝʥʥʦʡ, ʢʘʢ ʫʞʝ ʤʳ ʚʳʯʠʩʣʠʣʠ ʚʳʰʝ ɽʧʦʣ = 25,0227Ĭ1070 ɼʞ. ɽʩʣʠ ɺʩʝʣʝʥʥʘʷ ï

çʯʝʨʥʘʷ ʜʳʨʘè, ʪʦ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʝ RG = 2GM/ʉ2. 

ɺ ʵʪʦʡ ʬʦʨʤʫʣʝ ʄ ï ʵʪʦ, ʚʠʜʠʤʦ, ʬʘʢʪʠʯʝʩʢʘʷ ʤʘʩʩʘ çʙʘʨʠʦʥʥʦʡè ʤʘʪʝʨʠʠ. ʆʧʨʝʜʝʣʠʤ 

ʢʨʠʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ɺʩʝʣʝʥʥʦʡ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ï çʯʝʨʥʘʷ ʜʳʨʘè: 

GMm/R = mʉ2/2 

GM/R = ʉ2/2 

Gɟʩ4/3ˊR2 = ʉ2/2 

ɟʩ = 3ʉ2/8ˊR2G ʧʨʠ ʉ2/R2 = H0
2 

(ʛʜʝ H0 ï ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ, ʊ ï ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ) 

ɟʩ =3H0
2/8ˊG =3/8ˊGʊ2. 

ʕʪʘ ʢʨʠʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʘ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʬʦʪʦʥʦʚ mʉ2/2 (ʯʘʩʪʠʮ ʤʘʪʝʨʠʠ) ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ GMm/R. ʇʨʘʚʜʘ, ʧʨʠ ʥʘʰʠʭ ʚʳʢʣʘʜʢʘʭ 

ʥʝ ʙʳʣʘ ʫʯʪʝʥʘ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʤʘʩʩʳ ɺʩʝʣʝʥʥʦʡ, ʪʦ ʝʩʪʴ mʉ2, ʪʦʛʜʘ ʢʨʠʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʩʦʩʪʘʚʠʪ ʚʝʣʠʯʠʥʫ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʫʶ: 

ɟʩ = 3H0
2/4ˊG = 3/4ˊGʊ2. 

ɺʩʝʣʝʥʥʘʷ ʚ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʠʥʝʨʮʠʦʥʥʦʤ ʨʘʚʥʦʚʝʩʠʠ 

ʉʠʣʳ ʪʷʛʦʪʝʥʠʷ ʜʣʷ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ ʨʘʚʥʳ ʩʠʣʘʤ ʠʥʝʨʮʠʠ: 

FG = Fi 

GMm/R2 = ma = mV2/R 

(ʘ = V2/R ï ʫʩʢʦʨʝʥʠʝ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ). 

GM/R = V2 

ʧʨʠ V2 = H0
2R2, (ʛʜʝ H0 ï ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ, ʊ ï ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʄ = ɟfV ï 

ʤʘʩʩʘ ɺʩʝʣʝʥʥʦʡ). 

ʇʣʦʪʥʦʩʪʴ ʬʘʢʪʠʯʝʩʢʘʷ çʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠè ɺʩʝʣʝʥʥʦʡ ʩʦʩʪʘʚʠʪ 

ɟf  = 3H0
2/4ˊG = 3/4ˊGʊ2 = 2,00162 Ĭ10ï26 ʢʛʤï3. 

ʉʤʝʝʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ çʪʝʤʥʦʡ ʤʘʪʝʨʠʠè ʨʘʚʥʘ 

ɟm = H0
2/G = 1/Gʊ2 = 8,3861 Ĭ10ï26 ʢʛʤï3. 

ɺ ʙʝʩʢʦʥʝʯʥʦʤ ʂʦʩʤʦʩʝ ʥʝʪ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɿʥʘʯʠʪ, ʚ 

ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ ʦʜʥʦʨʦʜʥʦʛʦ ʂʦʩʤʦʩʘ ʧʨʠ ʦʜʥʦʨʦʜʥʦʤ ʚʨʝʤʝʥʠ ʥʘʭʦʜʠʪʩʷ, ʝʩʣʠ ʪʘʢ ʤʦʞʥʦ 

ʚʳʨʘʟʠʪʴʩʷ, ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʧʝʨʝʭʦʜʷʱʝʝ ʚ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ, 

ʵʣʝʤʝʥʪʘʨʥʳʡ ʢʚʘʥʪ ʢʦʪʦʨʦʡ (ʭʨʦʪʦʥ) ʨʘʚʝʥ 

ʍ = ɽtp/V = 16,3164TC5tp/GV = 16,3164ɟʬC2tp = 15,8247Ĭ10ï52 ɼʞ ʩ ʤï3 = ɢ. 

ʄʳ ʥʘʙʣʶʜʘʝʤ ʚ ʧʨʠʨʦʜʝ ʨʘʟʥʳʝ ʜʚʠʞʫʱʠʝʩʷ ʪʝʣʘ-ʤʘʩʩʳ ʠ ʧʨʦʮʝʩʩʳ ï ʵʪʦ ʧʨʦʩʪʦ ʤʳ 

ʥʘʙʣʶʜʘʝʤ ʧʝʨʝʭʦʜ ʵʥʝʨʛʠʠ ɺʨʝʤʝʥʠ-ʂʦʩʤʦʩʘ ʠʟ ʦʜʥʦʡ ʬʦʨʤʳ ʚ ʜʨʫʛʫʶ. ʕʥʝʨʛʠʷ ɺʨʝʤʝʥʠ 

ʥʠʢʫʜʘ ʠ ʥʠʢʦʛʜʘ ʥʝ ʪʝʨʷʝʪʩʷ ʚ ʂʦʩʤʦʩʝ, ʦʥʘ ʚʩʝʛʜʘ ʦʜʥʘ ʠ ʪʘ ʞʝ, ʦʥʘ ʨʘʚʥʘ ɢ = 15,8247 Ĭ10ï52 ɼʞ 

ʩ ʤï3, ʦʥʘ ʧʨʦʩʪʦ ʧʝʨʝʭʦʜʠʪ ʠʟ ʦʜʥʦʡ ʬʦʨʤʳ ʚ ʜʨʫʛʫʶ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ, ʯʪʦ ʤʳ ʠ ʥʘʙʣʶʜʘʝʤ ʢʘʢ 

ʜʚʠʞʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ ʢʘʢ ʙʫʜʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʷʛʦʪʝʥʠʷ. ɺ ʧʨʠʨʦʜʝ ʧʨʦʩʪʦ ʠʜʸʪ ʧʨʦʮʝʩʩ 

ʢʦʥʮʝʥʪʨʘʮʠʠ-ʢʦʥʜʝʥʩʘʮʠʠ ʵʥʝʨʛʠʠ ɺʨʝʤʝʥʠ ʚ ʤʘʩʩʘʭ ʠ çʯʸʨʥʳʭ ʜʳʨʘʭè ʚ ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ 

çʨʘʩʰʠʨʝʥʠʷè ɺʩʝʣʝʥʥʦʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʚ ʧʝʨʠʦʜ çʩʞʘʪʠʷè ï çʢʦʣʣʘʧʩʘè. 

ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʧʦʜʚʦʜʠʪ ʥʘʩ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʦ ʚʩʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ ʚ ʧʨʠʨʦʜʝ ʥʝʦʙʭʦʜʠʤ 

çʵʥʝʨʛʝʪʠʯʝʩʢʠʡè ʧʦʜʭʦʜ. 

ɺ ʫʩʣʦʚʠʷʭ ʥʝʚʦʟʤʦʞʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʷ ʘʙʩʦʣʶʪʥʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʙʩʦʣʶʪʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʠ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ. ʄʳ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ 

ʥʝʪ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʘʷ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ, 

ʟʘʚʠʩʠʪ ʦʪ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ, ʪʦ ʝʩʪʴ ʨʘʚʥʘ C = (ű)1/2. ɺʪʦʨʦʡ 

ʧʦʩʪʫʣʘʪ ʦ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʣʝʞʘʱʠʡ ʚ ʬʫʥʜʘʤʝʥʪʝ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʩ ʪʦʯʢʠ 
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ʟʨʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʥʝʩʦʩʪʦʷʪʝʣʝʥ. ɺ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʤʳ ʜʦʣʞʥʳ ʧʦʩʪʫʣʠ-

ʨʦʚʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʥʝʨʛʦ-ʤʘʪʝʨʠʘʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʂʦʩʤʦʩʘ ʩ ʵʥʝʨʛʝʪʠʯʝʩ-

ʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ű = ʉ2. 
 

çʉʫʱʝʩʪʚʫʝʪ ʬʘʢʪ, ʠʣʠ, ʝʩʣʠ ʫʛʦʜʥʦ, ʟʘʢʦʥ, ʫʧʨʘʚʣʷʶʱʠʡ ʚʩʝʤʠ ʷʚʣʝʥʠʷʤʠ ʧʨʠʨʦʜʳé 

ʀʩʢʣʶʯʝʥʠʡ ʠʟ ʵʪʦʛʦ ʟʘʢʦʥʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ; éʦʥ ʘʙʩʦʣʶʪʥʦ ʪʦʯʝʥ. ʅʘʟʚʘʥʠʝ ʝʛʦ ï ʩʦʭʨʘʥʝʥʠʝ 

ʵʥʝʨʛʠʠè [4, ʌʝʡʥʤʘʥ, ʈʠʯʘʨʜ. ʌʝʡʥʤʘʥʦʚʩʢʠʝ ʣʝʢʮʠʠ ʧʦ ʬʠʟʠʢʝ. ʊ.1]. 

 

çʇʦʩʢʦʣʴʢʫ ʤʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʜʘʪʴ ʦʙʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʩʪʦ ʢʘʢ ʫʢʘʟʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʯʪʦ, ʦʩʪʘʶʱʝʝʩʷ ʧʦʩʪʦʷʥʥʳʤ (ʚ 

ʣʶʙʦʤ ʬʠʟʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ). ʂ ʢʘʢʠʤ ʙʳ ʦʪʢʨʳʪʠʷʤ ʥʝ ʧʨʠʚʝʣʠ ʥʘʩ ʙʫʜʫʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʤʳ 

ʟʘʨʘʥʝʝ ʟʥʘʝʤ, ʯʪʦ ʠ ʪʦʛʜʘ ʙʫʜʝʪ ʥʝʯʪʦ, ʦʙʣʘʜʘʶʱʝʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʦʭʨʘʥʷʪʴʩʷ, ʠ ʵʪʦ ʥʝʯʪʦ ʤʳ 

ʤʦʞʝʤ ʥʘʟʳʚʘʪʴ ʵʥʝʨʛʠʝʡè [ɸ. ʇʫʘʥʢʘʨʝ]. 

 

ɺ ʩʣʫʯʘʝ ʩ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ çʥʝʯʪʦ, ʦʩʪʘʶʱʝʝʩʷ ʧʦʩʪʦʷʥʥʳʤ (ʚ ʣʶʙʦʤ ʬʠʟʠʯʝʩʢʦʤ 

ʧʨʦʮʝʩʩʝ)è ï ʵʪʦ ʤʦʱʥʦʩʪʴ ʵʥʝʨʛʠʠ ʂʦʩʤʦʩʘ, ʨʘʚʥʘʷ ʉ5 . 

 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 
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ʕʪʦʡ ʩʪʘʪʴʝʡ ʤʳ ʥʘʯʠʥʘʝʤ ʠʟʣʘʛʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʝʜʠʥʦʛʦ ʂʦʩʤʦʩʘ, ʚ ʢʦʪʦʨʦʡ 

ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ) ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝ ʢʘʢ 

ʩʠʣʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʠʩʢʨʠʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʘ ʢʘʢ ʧʨʦʷʚʣʝʥʠʷ ʠ 

ʩʣʝʜʩʪʚʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʂʦʩʤʦʩʝ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʩʦʟʨʝʣʠ ʜʣʷ ʠʟʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʧʘʨʘʜʠʛʤʳ, ʧʨʠʥʷʪʦʡ ʠ ʨʘʟʜʝʣʷʝʤʦʡ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ, ʠ ʧʨʝʜʣʘʛʘʝʤ 

ʧʨʦʜʦʣʞʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʠ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʧʦʩʪʫʣʘʪʦʚ. ɺ ʩʪʘʪʴʝ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʜʘʣʴʥʦʜʝʡʩʪʚʠʷ ʥʝʪ ʚ ʧʨʠʥʮʠʧʝ. ʊʘʢ ʥʘʟʳʚʘʝʤʘʷ çʩʠʣʘ 

ʪʷʛʦʪʝʥʠʷè ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʦʩʤʦʩʘ, ʘ ʤʘʩʩʳ ʪʝʣ ï ʵʪʦ ʚʩʝʛʦ 

ʣʠʰʴ ʤʝʨʘ (ʢʦʵʬʬʠʮʠʝʥʪ) çʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʦʡè ʵʥʝʨʛʠʠ ʂʦʩʤʦʩʘ, ʘ ʬʦʨʤʫʣʫ ɸ. ʕʡʥʰʪʝʡʥʘ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: E = 2ˊ mC2. 

ɸʚʪʦʨ ʩʯʠʪʘʝʪ ʦʰʠʙʦʯʥʳʤ ʧʦʠʩʢ ʯʘʩʪʠʮ ï ʥʦʩʠʪʝʣʝʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʚʦʣʥʘʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʂʦʩʤʦʩʘ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʛʨʘʚʠʪʘʮʠʷ, ʨʝʛʠʩʪʨʘʮʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, 

ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ-ʜʚʠʞʝʥʠʷ, ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ. 

 

 
çʅʘʩ ʤʦʞʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ: 

ʧʦʟʥʘʥʠʝ ʚʟʘʠʤʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʤʝʥʪʦʚè 

ʕʨʥʩʪ ʄʘʭ 

 

çʅʠʢʘʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʦʢʘʟʘʪʴ 

ʪʝʦʨʠʶ ʥʝʣʴʟʷ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʛʦ, ʯʪʦʙʳ ʝʸ 

ʦʧʨʦʚʝʨʛʥʫʪʴè 

ɸ. ʕʡʥʰʪʝʡʥ 

 

 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ï ʵʪʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʦʣʥʳ, ʧʦʨʦʞʜʸʥʥʳʝ ʫʩʢʦʨʝʥʥʳʤ ʜʚʠʞʝ-

ʥʠʝʤ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʦ ʝʩʪʴ ʛʨʘʚʠʪʠʨʫʶʱʠʭ, ʪʝʣ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʧʘʨʘʜʠʛʤʝ, 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʛʨʘʚʠʪʘʮʠʠ ʚ ʬʠʟʠʯʝʩʢʦʤ 

ʚʘʢʫʫʤʝ, ʠʩʢʨʠʚʣʷʷ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚ 

ʦʢʨʫʞʘʶʱʝʤ ʥʘʩ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʧʨʝʜʩʢʘʟʳʚʘʶʪʩʷ ʦʙʱʝʡ ʪʝʦʨʠʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ) ɸ. ʕʡʥʰʪʝʡʥʘ ʠ ʜʨʫʛʠʤʠ ʪʝʦʨʠʷʤʠ ʛʨʘʚʠʪʘʮʠʠ. ʊʝʦʨʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʚʦʣʥ ʚʧʝʨʚʳʝ ʠʟʣʦʞʝʥʘ ɸ. ʕʡʥʰʪʝʡʥʦʤ ʚ ʩʪʘʪʴʝ çʇʨʠʙʣʠʞʝʥʥʦʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʫʨʘʚʥʝʥʠʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷè ʚ 1916 ʛʦʜʫ [3]24, ʚ ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʝʥʳ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʦʡ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʠ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ 
 

çéʘʪʦʤ, ʚʩʣʝʜʩʪʚʠʝ ʚʥʫʪʨʠʘʪʦʤʥʦʛʦ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ, ʜʦʣʞʝʥ ʠʟʣʫʯʘʪʴ ʥʝ ʪʦʣʴʢʦ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʫʶ, ʥʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʵʥʝʨʛʠʶéè çéʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʜʦʣʞʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʤʘʢʩʚʝʣʣʦʚʩʢʫʶ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʫ, ʥʦ ʪʘʢʞʝ ʠ ʥʦʚʫʶ ʪʝʦʨʠʶ ʛʨʘʚʠʪʘʮʠʠè [3, ʊ.1, ʩ. 522]. 

 

ʇʨʘʚʜʘ, ʚ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʠʟʣʫʯʘʝʤʦʡ ʩʠʩʪʝʤʦʡ ʵʥʝʨʛʠʠ ʫ ɸ. ʕʡʥʰʪʝʡʥʘ ʚ ʵʪʦʡ ʩʪʘʪʴʝ 

ʚʢʨʘʣʘʩʴ ʨʘʩʯʸʪʥʘʷ ʦʰʠʙʢʘ [3, ʊ.1,ʩ.522], ʢʦʪʦʨʫʶ ʦʥ ʠʩʧʨʘʚʠʣ ʯʝʨʝʟ ʧʦʣʪʦʨʘ ʛʦʜʘ ʚ ʩʪʘʪʴʝ çʆ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥʘʭè [3, ʊ.1, ʩ. 631ï646]. 

ɺ ʆʊʆ ʛʨʘʚʠʪʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʪʦ ʝʩʪʴ 

ʤʘʪʝʨʠʘʣʴʥʳʤ ʥʦʩʠʪʝʣʝʤ ʪʷʛʦʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ-

                                                      
24 ʕʡʥʰʪʝʡʥ ɸ. ʉʦʙʨʘʥʠʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ï ʄ.; ʅʘʫʢʘ, 1965, 1966, ʊ.1, ʩ.514ï523. 
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ʚʨʝʤʷ, ʩ ʪʘʢʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʘʢ ʤʝʪʨʠʢʘ ʠ ʢʨʠʚʠʟʥʘ, ï ʵʪʦʪ ʬʘʢʪ ʝʩʪʴ ʩʣʝʜʩʪʚʠʝ 

ʧʨʠʥʮʠʧʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ, ʢʦʛʜʘ ʚʩʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʝʣʘ ʚ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ ʧʦʣʫʯʘʶʪ ʦʜʠʥʘʢʦʚʦʝ 

ʫʩʢʦʨʝʥʠʝ. ɼʚʠʞʫʱʝʝʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʪʝʣʦ ʥʝ ʠʟʣʫʯʘʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʪʘʢ ʢʘʢ 

ʥʝ ʤʝʥʷʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʛʦ ʧʦʣʷ ʪʷʛʦʪʝʥʠʷ. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʢʚʘʜʨʫʧʦʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʩʠʩʪʝʤʳ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʦʡ ʜʠʧʦʣʴʥʳʤʠ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʡ ʠʟʣʫʯʘʪʝʣʴ ʚʦʣʥ ï ʵʪʦ 

ʢʚʘʜʨʫʧʦʣʴ, ʪʦ ʝʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʥʝʡʪʨʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʪʘʢ ʢʘʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʦʜʥʦʡ ʯʘʩʪʠ ʪʝʣʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ, ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʠʟʣʫʯʝʥʠʝʤ 

ʜʨʫʛʦʡ ʯʘʩʪʠ ʠʟʣʫʯʘʶʱʝʡ ʯʘʩʪʠ ʪʝʣʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʠʥʠʤʘʶʱʘʷ ʘʥʪʝʥʥʘ ʪʦʞʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʢʚʘʜʨʫʧʦʣʴʥʦʡ. ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʚʦʣʥʘ ʩʦʟʜʘʸʪ ʧʝʨʝʤʝʥʥʦʝ ʧʦʣʝ ʫʩʢʦʨʝʥʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʝʩʷ 

ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. ɸʤʧʣʠʪʫʜʘ ʵʪʦʡ ʚʦʣʥʳ ʫʙʳʚʘʝʪ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʠʩʪʦʯʥʠʢʘ. ʇʦʧʝʨʝʯʥʳʝ ʚʦʣʥʳ ʪʷʛʦʪʝʥʠʷ ʜʦʣʞʥʳ ʠʩʢʘʞʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʚ 

ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʚʝʢʪʦʨʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʪʚʸʨʜʦʝ ʪʝʣʦ ʜʦʣʞʥʦ 

ʠʩʧʳʪʳʚʘʪʴ ʜʝʬʦʨʤʘʮʠʠ ʚ ʵʪʦʡ ʞʝ ʧʣʦʩʢʦʩʪʠ. ɼʚʝ ʤʘʩʩʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʘʥʪʝʥʥʳ ʜʦʣʞʥʳ 

ʢʦʣʝʙʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʩ ʯʘʩʪʦʪʦʡ ʠʟʣʫʯʝʥʠʷ. 

ʈʝʰʝʥʠʝ ʚʦʣʥʦʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʆʊʆ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʤʝʪʨʠʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʦʷʚʣʝʥʠʝʤ ʵʪʦʛʦ ʠʟʤʝʥʝʥʠʷ-

ʚʦʟʤʫʱʝʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʠʟʤʝʥʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʚʦʙʦʜʥʦ ʜʚʠʛʘʶʱʠʤʠʩʷ 

ʧʨʦʙʥʳʤʠ ʤʘʩʩʘʤʠ. ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʜʦʣʞʥʳ ʠʟʣʫʯʘʪʴ ʚʩʝ ʤʘʪʝʨʠʘʣʴʥʳʝ 

ʪʝʣʘ, ʜʚʠʛʘʶʱʠʝʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʤʧʣʠʪʫʜʳ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʤʘʩʩʘʤ ʠ ʫʩʢʦʨʝʥʠʶ, ʪʦ ʝʩʪʴ ~ma = F ï ʩʠʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʉʦʛʣʘʩʥʦ ʆʊʆ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ï ʵʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʫʩʪʦʷʚʰʝʤʩʷ ʠʩʢʨʠʚʣʸʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ, ʢʘʢ çʨʷʙʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʝʨʘè. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ, ʢʦʛʜʘ 

ʤʝʥʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʘʩʩ. ʕʥʝʨʛʠʷ ʵʪʠʭ ʚʦʣʥ ʠʤʝʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʙʲʸʤʫ 4/3ˊR3 ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʫʙʫ ʨʘʩʩʪʦʷʥʠʷ R3 ʜʦ 

ʠʩʪʦʯʥʠʢʘ, ʚ ʯʸʤ ʪʦʣʴʢʦ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ. ʉʘʤʳʤʠ ʤʦʱʥʳʤʠ ʠʩʪʦʯʥʠ-

ʢʘʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʢʦʥʝʯʥʦ, ʷʚʣʷʶʪʩʷ ʜʚʝ çʯʸʨʥʳʝ ʜʳʨʳè, ʦʙʨʘʟʫʶʱʠʝ ʜʚʦʡʥʫʶ 

ʩʠʩʪʝʤʫ, ʪʦ ʝʩʪʴ ʦʙʨʘʱʘʶʱʠʝʩʷ ʚʦʢʨʫʛ ʜʨʫʛ ʜʨʫʛʘ ʩ ʫʩʢʦʨʝʥʠʝʤ. ɼʚʦʡʥʳʝ ʩʠʩʪʝʤʳ ʪʘʢʞʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʙʨʘʟʦʚʘʥʳ ʦʙʳʯʥʳʤʠ ʟʚʸʟʜʘʤʠ, ʥʝʡʪʨʦʥʥʳʤʠ ʟʚʸʟʜʘʤʠ ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʷʤʠ. ʏʝʤ ʙʦʣʴʰʝ 

ʤʘʩʩʘ ʠ ʩʢʦʨʦʩʪʴ ʦʙʨʘʱʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʫʩʢʦʨʝʥʠʝ, ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʪʝʤ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, 

ʢʘʢ ʩʯʠʪʘʝʪ ʆʊʆ, ʦʥʠ ʠʟʣʫʯʘʶʪ ʚ ʚʠʜʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ. ʇʦʣʦʚʠʥʘ ʚʩʝʭ ʟʚʸʟʜ ʥʘʰʝʡ 

ɻʘʣʘʢʪʠʢʠ ï ʜʚʦʡʥʳʝ ʩʠʩʪʝʤʳ. ʀʜʝʶ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʜʚʦʡʥʳʭ ʟʚʸʟʜ ʚʳʩʢʘʟʘʣ ɼʞʦʥ ʄʠʯʝʣʣ ʥʘ 

ʚʳʩʪʫʧʣʝʥʠʠ ʚ ʂʦʨʦʣʝʚʩʢʦʤ ʦʙʱʝʩʪʚʝ ʚ 1767 ʛʦʜʫ. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʜʚʦʡʥʳʤʠ ʟʚʸʟʜʘʤʠ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪʩʷ ʟʘʢʦʥʘʤʠ ʅʴʶʪʦʥʘ ʠ ʂʝʧʣʝʨʘ, ʥʦ, ʯʪʦʙʳ ʦʧʠʩʘʪʴ 

ʜʚʦʡʥʳʝ ʧʫʣʴʩʘʨʳ (ʜʚʦʡʥʦʡ ʧʫʣʴʩʘʨ ʊʝʡʣʦʨʘïʍʘʣʩʘ, ʥʘʧʨʠʤʝʨ), ʫʞʝ ʙʝʟ ʆʊʆ ʥʝ ʦʙʦʡʪʠʩʴ. ɿʜʝʩʴ 

ʫʞʝ ʧʨʦʷʚʣʷʶʪʩʷ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʵʬʬʝʢʪʳ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʣʦ ʦʪʢʨʳʪʠʝ ʚ 1974 ʛʦʜʫ ʥʘ 

300-ʤʝʪʨʦʚʦʤ ʨʘʜʠʦʪʝʣʝʩʢʦʧʝ ʚ ɸʨʝʩʠʙʦ (ʇʫʵʨʪʦ-ʈʠʢʦ) ɼ. ʊʝʡʣʦʨʦʤ ʠ ʝʛʦ ʘʩʧʠʨʘʥʪʦʤ ʈ. ʍʘʣʩʦʤ 

ʧʫʣʴʩʘʨʘ PSR B1913+16 ï ʜʚʦʡʥʦʡ ʟʚʸʟʜʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʟʚʸʟʜ ʤʘʩʩʘʤʠ ʧʨʠʤʝʨʥʦ 

1,4 ʄɃ, ʩ ʧʝʨʠʦʜʦʤ ʦʙʨʘʱʝʥʠʷ 7,75 ʯʘʩʘ. ʆʜʥʘ ʠʟ ʟʚʸʟʜ ʦʢʘʟʘʣʘʩʴ ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʦʡ ï 

ʧʫʣʴʩʘʨʦʤ, ʜʠʘʤʝʪʨʦʤ ~20ï30 ʢʤ, ʩ ʧʝʨʠʦʜʦʤ ʠʤʧʫʣʴʩʘ 59,03 ʤʩ ʠ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 

ʜʚʠʞʝʥʠʷ ʧʦ ʦʨʙʠʪʝ 200 ʢʤ/ʩ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ʤʘʩʩ. ɺʪʦʨʘʷ ʟʚʝʟʜʘ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʪʦʞʝ ʷʚʣʷʝʪʩʷ 

ʥʝʡʪʨʦʥʥʦʡ ʟʚʝʟʜʦʡ ʠ, ʚʦʟʤʦʞʥʦ, ʧʫʣʴʩʘʨʦʤ, ʨʘʜʠʦʠʟʣʫʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝ ʧʦʧʘʜʘʝʪ ʥʘ ɿʝʤʣʶ. 

ɼʚʦʡʥʦʡ ʧʫʣʴʩʘʨ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʟʚʝʟʜʠʠ ʆʨʣʘ, ʘ ʦʨʙʠʪʘ ʧʫʣʴʩʘʨʘ ʜʠʘʤʝʪʨʦʤ ~ 1 ʤʣʥ. ʢʤ ʣʝʞʠʪ ʚ 

ʧʣʦʩʢʦʩʪʠ, ʥʘʢʣʦʥʸʥʥʦʡ ʢ ʥʘʰʝʤʫ ʣʫʯʫ ʟʨʝʥʠʷ ʧʦʜ ʫʛʣʦʤ 45Ü. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʨʙʠʪʘʣʴʥʳʡ 

ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʚʠʜʠʤʦʛʦ ʧʫʣʴʩʘʨʘ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 76 ʤʢʩ ʟʘ ʛʦʜ, ʯʪʦ ʪʦʯʥʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʨʝʰʝʥʠʷʤʠ ʫʨʘʚʥʝʥʠʡ ʆʊʆ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʜʚʦʡʥʘʷ ʩʠʩʪʝʤʘ ʠʟ-ʟʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝ-

ʥʠʷ ʜʦʣʞʥʘ ʪʝʨʷʪʴ ʵʥʝʨʛʠʶ, ʯʪʦ ʩʯʠʪʘʝʪʩʷ ʢʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʥʘʣʠʯʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʚʦʣʥ. ɺ ʧʦʣʥʦʤ ʩʦʛʣʘʩʠʠ ʩ ʆʊʆ ʦʢʘʟʘʣʘʩʴ ʠ ʧʨʝʮʝʩʩʠʷ ʦʨʙʠʪʳ ʧʫʣʴʩʘʨʘ, ʘʥʘʣʦʛʠʯʥʦ ʧʨʝʮʝʩʩʠʠ 

ʦʨʙʠʪʳ ʄʝʨʢʫʨʠʷ, ʪʦʣʴʢʦ ʩʠʣʴʥʝʝ ʚ 36 000 ʨʘʟ. ʅʘ ɿʝʤʣʝ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʜʝʪʝʢʪʦʨʦʚ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʙʥʘʨʫʞʠʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʠʟʣʫʯʘʝʤʳʝ ʵʪʦʡ ʜʚʦʡʥʦʡ ʩʠʩʪʝʤʦʡ. (ɽʩʣʠ ʩ 

ʆʊʆ ʚʩʸ ʪʘʢ ʭʦʨʦʰʦ, ʪʦ ʧʦʯʝʤʫ ʞʝ ʚʩʸ ʪʘʢ ʧʣʦʭʦ?! ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʆʊʆ ʷʚʣʷʝʪʩʷ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟ-ʟʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚʨʝʤʝʥʠ ʚ ʆʊʆ. 

ɼʨʫʛʦʡ ʥʝʨʘʟʨʝʰʠʤʦʡ ʧʨʦʙʣʝʤʦʡ ʆʊʆ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʢʚʘʥʪʦʚʦʡ ʤʦʜʝʣʠ ʆʊʆ. ʉʦ ʩʪʦʨʦʥʳ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʠʟʣʫʯʝʥʠʝ ʜʦʣʞʥʦ ʩʦʩʪʦʷʪʴ ʠʟ ʢʚʘʥʪʦʚ-ʯʘʩʪʠʮ, ʥʘʟʚʘʥʥʳʭ ʛʨʘʚʠʪʦʥʘʤʠ. ʆʊʆ ʧʨʝʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʛʨʘʚʠʪʦʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʙʝʟʤʘʩʩʦʚʳʤʠ ʯʘʩʪʠʮʘʤʠ ʩʦ ʩʧʠʥʦʤ 2, ʥʦ ʛʨʘʚʠʪʦʥʳ ʧʦʢʘ ʥʝ ʦʙʥʘʨʫ-
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ʞʝʥʳ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʆʊʆ ʪʝʦʨʠʠ (ʪʝʦʨʠʷ ʩʪʨʫʥ, ʄ-ʪʝʦʨʠʷ, ʧʝʪʣʝʚʘʷ ʢʚʘʥʪʦʚʘʷ ʛʨʘʚʠʪʘʮʠʷ ʠ 

ʜʨ.) ʥʝ ʩʤʦʛʣʠ ʨʘʟʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʪʝʦʨʠʡ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʪʦ ʝʩʪʴ ʥʝ ʬʘʣʴʩʠʬʠʮʠʨʫʝʤʳ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʦʢʦʣʦ ʚʨʘʱʘʶʱʝʡʩʷ ʩʠʩʪʝʤʳ ʜʚʦʡʥʦʡ ʟʚʝʟʜʳ ʠʟʤʝʥʷʝʪʩʷ ʩ ʦʧʨʝʜʝ-

ʣʸʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ, ʠ ʵʪʦ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʜʦʣʞʥʦ çʜʦʢʘʪʠʪʴʩʷè ʜʦ ʥʘʩ ʚ ʚʠʜʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʮʝʥʢʘ ʘʤʧʣʠʪʫʜʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʚʦʣʥʳ, ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʘʷ ʫʩʢʦʨʝʥʠʶ, ʥʦ ʫʙʳʚʘʶʱʘʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ, ʥʘʧʨʠʤʝʨ, ʦʪ 

ʧʫʣʴʩʘʨʘ PSR B1913+16 (ʜʚʦʡʥʘʷ ʟʚʸʟʜʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ ʟʚʸʟʜ ʧʨʠʤʝʨʥʦ 1,4 ʄɃ, ʩ 

ʧʝʨʠʦʜʦʤ ʦʙʨʘʱʝʥʠʷ 7,75 ʯʘʩʘ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ ~15 000 ï 16 000 ʩʚʝʪʦʚʳʭ ʣʝʪ [15]25, [188, ʩ. 771]26 

å 4600 ʧʢ = 14,2 Ĭ1019 ʤ, (ʚ ʚʠʢʠʧʝʜʠʠ ï 23 250 ʩʚʝʪʦʚʳʭ ʣʝʪ = 7130 ʧʢ = 22,0 Ĭ1019 ʤ?), ʜʦʣʞʥʘ 

ʙʳʪʴ ʨʘʚʥʘ: 

ʘ = GMP/R2 = 6,67384 Ĭ1,4Ĭ2Ĭ1030/10ï11Ĭ (14,2 Ĭ1019)2 = 1,61 Ĭ10ï21 ʤ/ʩ2. 

ʆʪʩʶʜʘ, ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʠʟʣʫʯʘʝʤʳʭ ʜʚʦʡʥʳʤʠ ʟʚʸʟʜʘʤʠ, ʜʦʣʞʥʘ 

ʜʦʩʪʠʛʘʪʴ 10ï21ï1022. 

ʇʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ ʅʴʶʪʦʥʘ ʩʠʩʪʝʤʘ ʠʟ ʜʚʫʭ ʪʝʣ ʥʝ ʪʝʨʷʝʪ ʵʥʝʨʛʠʶ, ʘ ʚ 

ʆʊʆ ʕʡʥʰʪʝʡʥʘ ʜʚʦʡʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʟʣʫʯʘʪʴ ʵʥʝʨʛʠʶ ʚ ʚʠʜʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ. ɺ ʵʪʦʤ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʵʪʠʭ ʜʚʫʭ ʪʝʦʨʠʡ ʪʷʛʦʪʝʥʠʷ. ʄʦʱʥʦʩʪʴ ʵʥʝʨʛʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʦʪ ʜʚʦʡʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

NG = 32G4m2M2(m+M)/5C5 r5 

(ʛʜʝ r ï ʙʦʣʴʰʘʷ ʧʦʣʫʦʩʴ ʦʨʙʠʪʳ, m ʠ M ï ʤʘʩʩʳ). 

ʆʮʝʥʠʤ ʤʦʱʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ʩʠʩʪʝʤʳ ʃʫʥʘïɿʝʤʣʷ: 

NG = 32G4m2M2(m+M)/5C5r5 = 7,7 Ĭ10ï6 ʢʛ ʤ2ʩï3 = 7,7 Ĭ10ï6 ɼʞ ʩï1. 

ʀʩʪʦʯʥʠʢ ʵʪʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʯʠʪʘʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʮʝʥʪʨʝ ʤʘʩʩ ʩʠʩʪʝʤʳ ʃʫʥʘïɿʝʤʣʷ, 

ʪʦ ʝʩʪʴ ʚ ~4670 ʢʤ ʦʪ ʮʝʥʪʨʘ ɿʝʤʣʠ (1700 ʢʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ), ʧʦʯʪʠ çʫ ʥʘʩ ʧʦʜ ʙʦʢʦʤè. 

ɼʣʷ ʩʠʩʪʝʤʳ ʖʧʠʪʝʨïʉʦʣʥʮʝ ʩ ʮʝʥʪʨʦʤ ʤʘʩʩ ʚ ~0,75 Ĭ106 ʢʤ ʦʪ ʮʝʥʪʨʘ ʉʦʣʥʮʘ: 

NG = 32G4m2M2(m+M)/5C5r5 = 5,34 Ĭ103 ʢʛʤ2ʩï3 = 5,34 Ĭ103 ɼʞʩï1 (5,34 ʢɺʪ). 

ʌʦʨʤʫʣʘ ʤʦʱʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ʜʚʦʡʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʤʘʩʩ: 

NG = 64G4 M5/5C5 r5. 

(ɺ ʩʠʩʪʝʤʝ LT: NG = M5/20ˊ4C5 r5). 

ɼʣʷ ʩʠʩʪʝʤʳ PSR B1913+16 ï ʜʚʦʡʥʦʡ ʟʚʸʟʜʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʟʚʸʟʜ ʤʘʩʩʘʤʠ 

ʧʨʠʤʝʨʥʦ 1,4 ʄɃ, ʤʦʱʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʚʥʘ: 

NG = 64G4 M5/5C5 r5 = 6,93 Ĭ1020 ɼʞʩï1 

(ʧʨʠ r ~2,2 R ʩʦʣʥʮʘ = 15,4Ĭ108 ʤ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʩʠʩʪʝʤʳ R = 14,2 Ĭ1019 ʤ). 

ʄʦʱʥʦʩʪʠ, ʜʦʩʪʠʛʘʶʱʠʝ ɿʝʤʣʠ ʚʦ ʚʩʝʭ 3 ʩʣʫʯʘʷʭ: 

1. N1 = 7,7 Ĭ10ï6 ɼʞ ʩï1/R1
2 = 7,7Ĭ10ï6 ɼʞ ʩï1/21,8 Ĭ1012 = 3,5 Ĭ10ï19  ɼʞʩï1. 

2. N2 = 5,34 Ĭ103 ɼʞʩï1/R2
2 = 5,34Ĭ103 ɼʞʩï1/2,25Ĭ1022 = 2,37 Ĭ10ï19  ɼʞ ʩï1. 

3. N3 = 6,93 Ĭ1020 ɼʞʩï1/R3
2 = 6,93Ĭ1020 ɼʞʩï1/2,02Ĭ1040 = 3,43 Ĭ10ï19 ɼʞʩï1. 

ʋʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʜʣʷ ʚʩʝʭ 3 ʩʣʫʯʘʝʚ ʤʦʱʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠ 

ʠʤʝʝʪ ʦʜʠʥ ʠ ʪʦʪ ʧʦʨʷʜʦʢ ʚʝʣʠʯʠʥʳ (ʯʠʩʣʝʥʥʦ ~ ʚ 4ˊ ʨʘʟ ʤʝʥʴʰʝ ʧʦʩʪʦʷʥʥʦʡ ʍʘʙʙʣʘ, ʨʘʚʥʦʡ H = 

2,3655 Ĭ10ï18ʩï1), ʯʪʦ ʷʚʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʱʫʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʧʨʠʯʠʥʫ ʵʪʦʛʦ ʷʚʣʝʥʠʷ. ʂʘʢʦʚʘ 

ʞʝ ʪʦʛʜʘ ʝʛʦ ʧʨʠʨʦʜʘ? 

ʇʦ ʦʮʝʥʢʝ ɿʝʣʴʜʦʚʠʯʘ ʗ.ɹ. [16]27 ʧʦʪʦʢ ʵʥʝʨʛʠʠ ʦʪ ʧʫʣʴʩʘʨʘ ʚ ʂʨʘʙʦʚʠʜʥʦʡ ʪʫʤʘʥʥʦʩʪʠ 

ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ~5Ĭ10ï18 ɼʞ/ʤ2ʩ, ʘ ʘʤʧʣʠʪʫʜʘ h = 10ï24, ʯʪʦ ʦʙʦʟʥʘʯʘʝʪ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʚʦʙʦʜʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʚ ʵʪʦʡ ʚʦʣʥʝ ʥʘ 10ï24 ʚʝʣʠʯʠʥʳ ʨʘʩʩʪʦʷʥʠʷ. ʇʦ 

ɿʝʣʴʜʦʚʠʯʫ ʚʝʣʠʯʠʥʘ W = 1052 ɼʞ/ʩ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʡ ʤʦʱʥʦʩʪʴʶ ʠʩʪʦʯʥʠʢʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʤʘʩʩʳ [16, ʩ.76ï77], ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʰʝʡ ʦʮʝʥʢʦʡ 

ʤʦʱʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ ʬʘʢʪʠʯʝʩʢʦʡ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ ʚ ʂʦʩʤʦʩʝ ʨʘʚʥʦʡ (ʧʨʠ 

ɟʬ = 3/8ˊGʊ2 = 1,0008 Ĭ10ï26 ʢʛʤï3): 

NG = 1,0885 Ĭ1052 ɼʞ/ʩ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʣʘʛʘʝʤʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʷʚʣʷʶʪʩʷ çʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʤʠè ʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʠʢʘʢʦʡ ʪʘʡʥʳ. ʀʭ ʨʝʛʠʩʪʨʘʮʠʷ ï ʪʦʣʴʢʦ ʚʦʧʨʦʩ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ ʧʨʠʙʦʨʦʚ. ʅʘ ʠʟʤʝʥʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʘʩʩ ʚ ʂʦʩʤʦʩʝ ʧʦʪʨʝʙʣʷʝʪʩʷ çʪʸʤʥʘʷ ʵʥʝʨʛʠʷè 

                                                      
25 ɼʞ. ɺʘʡʩʙʝʨʛ, ɼʞ. ʊʝʡʣʦʨ, ʃ. ʌʘʫʣʝʨ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʦʪ ʧʫʣʴʩʘʨʘ ʚ ʜʚʦʡʥʦʡ ʩʠʩʪʝʤʝ. 

ʋʌʅ, ʘʚʛʫʩʪ 1982, ʪʦʤ 137, ʚʳʧ. 4, ʩ.718. 
26 ʄʆʀ: ʀʩʪʦʯʥʠʢ [188] ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʉʧʠʩʢʝ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ ʢ ʵʪʦʡ ʩʪʘʪʴʝ. 
27 ɿʝʣʴʜʦʚʠʯ ʗ.ɹ. ʂʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ ʠ ʪʝʦʨʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʋʌʅ, ʤʘʡ 1968, 

ʪʦʤ 95, ʚʳʧ. 1, ʩ.76. 
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ʂʦʩʤʦʩʘ. ɺʦʪ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʦʩʤʦʩʘ ʤʳ ʠ ʚʦʩʧʨʠʥʠʤʘʝʤ ʢʘʢ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ. 

ʆʨʪʦʜʦʢʩʳ ʚʩʸ ʚʨʝʤʷ ʦʙʚʠʥʷʶʪ ʥʘʩ ʚ ʤʝʪʘʬʠʟʠʯʝʩʢʠʭ ʚʟʛʣʷʜʘʭ, ʥʦ ʧʦʟʚʦʣʴʪʝ, ï ʠʩʢʨʠʚ-

ʣʸʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ï ʵʪʦ ʥʝ ʤʝʪʘʬʠʟʠʢʘ? ʌʠʟʠʯʝʩʢʠʡ ʚʘʢʫʫʤ ï ʵʪʦ ʥʝ ʤʝʪʘʬʠʟʠʢʘ? 

ɺʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʠʮʳ ï ʯʪʦ ʵʪʦ ʪʘʢʦʝ? ɻʝʦʤʝʪʨʦʜʠʥʘʤʠʢʘ ï ʯʪʦ ʵʪʦ ʪʘʢʦʝ? 

ʊʦʣʴʢʦ ʟʘʯʝʤ ʭʦʜʠʪʴ ʪʘʢ ʜʘʣʝʢʦ, ʭʦʪʷ ʧʦʣʝʟʥʦ: ʫ ʥʘʩ ʧʦʜ ʙʦʢʦʤ ʝʩʪʴ ʃʫʥʘ. ʉʠʩʪʝʤʘ ɿʝʤʣʷï

ʃʫʥʘ, ʜʚʠʛʘʶʱʘʷʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤïʟʘʤʝʜʣʝʥʠʝʤ, ï ʯʝʤ ʥʝ ʠʩʪʦʯʥʠʢ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ? ʕʪʘ 

ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʩʧʫʩʢʘʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʠʟʤʝʥʷʷ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʥʘ 

ɿʝʤʣʝ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʤʝʩʷʮ. ʇʦ ʥʘʰʝʡ ʦʮʝʥʢʝ ʢʦʣʝʙʘʥʠʷ ʟʥʘʯʝʥʠʡ ʫʩʢʦʨʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ 

ʧʘʜʝʥʠʷ g ʠ ʚʝʩʘ ʧʨʝʜʤʝʪʦʚ ʥʘ ɿʝʤʣʝ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ~0,5% ʚ ʤʝʩʷʮ, ʯʪʦ ʫʞʝ ʦʯʝʥʴ ʣʝʛʢʦ 

ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʥʘ ʚʳʩʦʢʦʪʦʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ. 

ɼʣʷ ʩʠʩʪʝʤʳ ɿʝʤʣʷïʃʫʥʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʘʢ ʜʚʦʡʥʘʷ ʧʣʘʥʝʪʘ ʩ ʝʜʠʥʳʤ ʮʝʥʪʨʦʤ ʤʘʩʩ ʚ 

4670 ʢʤ ʦʪ ʮʝʥʪʨʘ ɿʝʤʣʠ, ʜʦʣʞʥʳ ʷʚʥʦ ʧʨʦʷʚʣʷʪʴʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʳʝè 

ʵʬʬʝʢʪʳ ʠʣʠ çʵʢʨʘʥʠʨʦʚʘʥʠʝ ʛʨʘʚʠʪʘʮʠʠè. ʅʘʧʨʠʤʝʨ, ɿʝʤʣʷ, ʦʢʘʟʳʚʘʷʩʴ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ 

ʃʫʥʦʡ, ʜʦʣʞʥʘ ʫʤʝʥʴʰʘʪʴ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʥʘ ʦʨʙʠʪʝ ʃʫʥʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʤ ʫʤʝʥʴʰʝʥʠʝʤ ʝʸ ʩʢʦʨʦʩʪʠ ʥʘ ~ 38,25 ʤ/ʩ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʛʜʘ ʃʫʥʘ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʞʜʫ 

ʉʦʣʥʮʝʤ ʠ ɿʝʤʣʸʡ ʚ ʩʦʩʪʦʷʥʠʠ ʩʦʝʜʠʥʝʥʠʷ ʝʸ ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 38,25 ʤ/ʩ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ, ʨʘʚʥʦʡ 1023 ʤ/ʩ ʥʘ ʦʨʙʠʪʝ ɿʝʤʣʠ. (ʈʘʩʯʸʪ ʦʮʝʥʦʯʥʳʡ ʧʨʠ ʜʦʧʫʱʝʥʠʠ, ʯʪʦ 

ʦʨʙʠʪʘ ʮʝʥʪʨʘ ʤʘʩʩ ʩʠʩʪʝʤʳ ʩʦʚʧʘʜʘʝʪ ʩ ʦʨʙʠʪʦʡ ɿʝʤʣʠ): vʣʟ = vʣï (űʣ)1/2 å 1,023Ĭ103 ï 

[(889,65831Ĭ106)1/2 ï (887,37229Ĭ106)1/2] = 1,023 Ĭ103 ï 0,03825 Ĭ103 = 0,985Ĭ103 = 985 ʤ/ʩ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʉʦʣʥʮʘ ʧʦ ʟʘʢʦʥʫ ʂʝʧʣʝʨʘ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 

ʤʝʩʷʮ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ çʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʡè ʵʬʬʝʢʪ ʜʦʣʞʝʥ ʪʘʢʞʝ ʥʘʙʣʶʜʘʪʴʩʷ ʠ ʥʘ ɿʝʤʣʝ, 

ʢʦʛʜʘ ʃʫʥʘ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ ɿʝʤʣʸʡ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʦʨʙʠʪʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ɿʝʤʣʠ ʥʘ ʚʝʣʠʯʠʥʫ (ʨʘʩʯʸʪ ʦʮʝʥʦʯʥʳʡ): ȹv = vɿ ï (űɿïűʃ)1/2 å 29788,8 ï 29788,3 = 0,465 

ʤ/ʩ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʉʦʣʥʮʘ ʥʘ 4670 ʢʤ ʠ ʫʤʝʥʴʰʝʥʠʠ ʫʩʢʦʨʝʥʠʷ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ g, ʨʘʚʥʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʘ, g = ʘ = GM/r2, (ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʠʣʳ ʪʷʞʝʩʪʠ P=mg) ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ, ʨʘʚʥʫʶ ʚʨʝʤʝʥʠ ʦʙʨʘʱʝʥʠʷ ʃʫʥʳ 

ʚʦʢʨʫʛ ɿʝʤʣʠ. (ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ɿʝʤʣʠ ʢ ʤʘʩʩʝ ʃʫʥʳ ʨʘʚʥʦ 81,3. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ 

4670 ʢʤ Ĭ 81,3 = 379 671 ʢʤ ï ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ɿʝʤʣʠ ʜʦ ʃʫʥʳ, ʘ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʃʫʥʳ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ɿʝʤʣʠ ʪʘʢʞʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʪʥʦʰʝʥʠʶ ʤʘʩʩ ʠ ʨʘʚʥʦ 0,465Ĭ81,3 = 37,8 ʤ/ʩ). 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʦʨʙʠʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʃʫʥʳ ʠ ɿʝʤʣʠ ʥʘʙʣʶʜʘʶʪʩʷ. 

ɿʘ ʬʘʢʪʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʘʪʝʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʤʳ ʦʪʩʳʣʘʝʤ ʯʠʪʘʪʝʣʝʡ ʢ ʠʟʚʝʩʪʥʳʤ ʥʘʤ 

ʩʣʝʜʫʶʱʠʤ ʧʫʙʣʠʢʘʮʠʷʤ: [10]28, [11]29, [12]30 ʠ [13]31. 

(ʅʘʰʝ ʉʦʣʥʮʝ, ʥʘʭʦʜʷʩʴ ʚ ʨʫʢʘʚʝ ʆʨʠʦʥʘ, ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ɻʘʣʘʢʪʠʢʠ ~ ʟʘ 220ï

250 ʤʣʥ. ʣʝʪ ʠ ʢʘʞʜʳʡ ʛʦʜ ʥʘʰʘ ɿʝʤʣʷ ʦʢʘʟʳʚʘʝʪʩʷ ʪʦ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ ʷʜʨʦʤ ɻʘʣʘʢʪʠʢʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʉʦʣʥʮʝʤ. ɺ ʵʪʠ ʤʦʤʝʥʪʳ ʵʢʩʪʨʝʤʫʤʦʚ ʪʘʢʞʝ ʜʦʣʞʥʳ ʥʘʙʣʶʜʘʪʴʩʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ). 

ʅʘʤ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʳ ʮʝʣʝʚʳʝ ʦʧʳʪʳ ʧʦ ʠʟʤʝʨʝʥʠʶ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʫʩʢʦʨʝʥʠʷ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ g ʥʘ ɿʝʤʣʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʚʠʞʝʥʠʝʤ ʃʫʥʳ. ʕʪʦ ʤʦʛ ʙʳ ʙʳʪʴ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ 

ʠʟʤʝʨʝʥʠʶ ʭʦʜʘ ʤʘʷʪʥʠʢʦʚʳʭ ʯʘʩʦʚ ʠʣʠ ʠʟʤʝʨʝʥʠʶ ʚʝʩʘ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʪʦʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʚʝʩʦʚ. ɺʚʠʜʫ ʠʟʤʝʥʝʥʠʷ ʦʨʙʠʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ɿʝʤʣʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ű = v2 = GMC/Rɿ ʠ ʜʨʫʛʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʧʨʠʤʝʨ, 

ʫʩʢʦʨʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ g = GMɿ/r2, ʠʟʤʝʥʷʝʪʩʷ ʚʝʩ ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʥʘ 

ʪʦʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ. ʂʦʣʝʙʘʥʠʷ ʟʥʘʯʝʥʠʡ ʫʩʢʦʨʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ g ʠ ʚʝʩʘ 

ʧʨʝʜʤʝʪʦʚ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ~0,5% ʚ ʤʝʩʷʮ, ʘ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʜʦʣʞʥʘ 

ʩʦʩʪʘʚʣʷʪʴ ʤʝʩʷʮ ʠ ʛʦʜ. ɽʩʣʠ ʠʟʤʝʥʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʫʩʢʦʨʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʨʘʚʥʦʝ 

g = GMɿ/r2, ʪʦ ʩʧʨʘʰʠʚʘʝʪʩʷ, ʟʘ ʩʯʸʪ ʢʘʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠʟ ʵʪʦʡ ʬʦʨʤʫʣʳ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ 

ʪʷʛʦʪʝʥʠʷ? ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ G ï ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ, ʪʝʤ ʙʦʣʝʝ ʚ ʩʠʩʪʝʤʝ 

ʨʘʟʤʝʨʥʦʩʪʝʡ LT ʦʥʘ ʨʘʚʥʘ G = 1/4ˊ, ʘ 1 ʢʛ = 8,38554 Ĭ10ï10 ʤ3ʩ2. ʆʩʪʘʶʪʩʷ ʤʘʩʩʘ ʠ ʨʘʜʠʫʩ ɿʝʤʣʠ. 

g = 8,38554 Ĭ10ï10 Mɿ/4 ŕ2. 

                                                      
28 ʏʝʨʥʷʝʚ ɸ.ʌ. ʇʫʣʴʩʘʮʠʷ ɿʝʤʣʠ, ʠʟʤʝʥʝʥʠʝ ʚʝʩʘ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ çʧʦʩʪʦʷʥʥʦʡè. ʄ.: 2007. 
29 ʏʝʨʥʷʝʚ ɸ.ʌ. ʉʪʘʪʴʠ çɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʣʠʥʟʘ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳè, çɻʨʘʚʠʪʘʮʠʷ ʠ ɸʥʪʠʛʨʘʚʠʪʘ-

ʮʠʷè. 
30 ʂʦʣʢʦʚ ʀ.ɽ. ʆ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʜʚʠʞʝʥʠʷ ʃʫʥʳ. 
31 ʀʚʘʥʯʝʥʢʦ ʉ.ʀ. ʆ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʠʟʤʝʥʝʥʠʠ ʜʚʠʞʝʥʠʷ ʃʫʥʳ ʧʦ ʦʨʙʠʪʝ. 
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ʏʝʨʥʷʝʚ ɸ.ʌ. ʚ [10] ʦʙʲʷʩʥʷʝʪ ʵʪʠ ʷʚʣʝʥʠʷ ʧʫʣʴʩʘʮʠʝʡ ɿʝʤʣʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʝʸ ʤʘʩʩʳ ʠ 

ʨʘʜʠʫʩʘ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʤʝʩʷʮ. ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʜʘʥʥʘʷ ʤʳʩʣʴ ʜʘʞʝ ʥʝ ʪʨʝʙʫʝʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ: ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚʦʢʨʫʛ ɿʝʤʣʠ 

ʦʙʨʘʱʘʝʪʩʷ ʃʫʥʘ, ʠ, ʯʪʦ ʫʜʠʚʠʪʝʣʴʥʦ, ʜʝʣʘʝʪ ʦʜʠʥ ʦʙʦʨʦʪ ʚʦʢʨʫʛ ɿʝʤʣʠ ʠʤʝʥʥʦ ʟʘ ʤʝʩʷʮ. ʂʘʢ 

ʪʦʣʴʢʦ ʥʝ ʠʟʦʱʨʷʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʘʷ ʤʳʩʣʴ ʩ ʮʝʣʴʶ ʦʙʲʷʩʥʠʪʴ ʪʦ, ʯʝʛʦ ʥʝʪ, ï ʛʨʘʚʠʪʘʮʠʶ! 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʥʝ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʷʚʣʝʥʠʷ ʟʘʤʝʜʣʝʥʠʷ ʠ ʫʩʢʦʨʝʥʠʷ ɿʝʤʣʠ ʠ 

ʃʫʥʳ. ʆʙʨʘʪʠʤʩʷ ʢ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʢʦʪʦʨʘʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʩʥʠʪʴ ʛʨʘʚʠʪʘʮʠʶ ʥʝ 

ʜʝʬʦʨʤʘʮʠʝʡ ʩʘʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʥʝʡ ʤʘʩʩʘʤʠ, ʢʘʢ ʚ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ) ɸ. ʕʡʥʰʪʝʡʥʘ, ʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʂʦʩʤʦʩʘ, ʢʦʪʦʨʳʡ çʢʦʥʮʝʥ-

ʪʨʠʨʫʝʪè ʩʚʦʶ ʵʥʝʨʛʠʶ ʚ ʤʘʪʝʨʠʠ, ʩʦʟʜʘʚʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʨʘʟʨʷʞʝʥʠʝ ʚʦʢʨʫʛ 

ʤʘʩʩ, ʩʦʟʜʘʚʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ çʷʤʫè, ʚ ʢʦʪʦʨʫʶ, ʫʩʣʦʚʥʦ ʛʦʚʦʨʷ, çʧʘʜʘʝʪè ʤʘʪʝʨʠʘʣʴʥʦʝ ʪʝʣʦ. 

ʇʦʪʝʥʮʠʘʣ çʤʘʪʝʨʠʘʣʴʥʦʛʦè ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʨʘʚʝʥ ű0 = C2. ʄʳ ʜʦʣʞʥʳ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, 

ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʧʦʣʝ ï ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ, ʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ï ʯʘʩʪʴ ʵʪʦʛʦ ʧʦʣʷ. 

ʉʪʦʢ ʵʥʝʨʛʠʠ ʪʷʛʦʪʝʥʠʷ ʜʣʷ ʤʘʩʩʳ ʄ ʠʟ ʦʙʲʸʤʘ V, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʴʶ S (ʧʦ 

ʬʦʨʤʫʣʝ ɻʘʫʩʩʘ-ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ ÚÚEdS = ÚÚÚdivEdV ï ʩʚʷʟʴ ʪʨʦʡʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʧʦ ʦʙʲʸʤʫ ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʠʥʪʝʛʨʘʣʦʤ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʵʪʦʪ ʦʙʲʸʤ): 

ÚÚEdS = ÚÚÚdivEdV. 

ʂʦʥʚʝʨʛʝʥʮʠʷ ʤʘʩʩʳ ʚ ʦʙʲʸʤʝ V ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ ʩʬʝʨʳ S ʩ ʨʘʜʠʫʩʦʤ R, ʥʘ ʢʦʪʦʨʦʡ 

ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ ʘ: 

ÚÚadS = ÚÚÚdivEdV 

a4 Ŕ2 = ʄ, 

ʦʪʢʫʜʘ ʘ = ʄ/4ˊR2 ʠ ʄ = a4ˊR2. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʘʩʩʳ m ʢʘʢ çʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘè, ʧʦʤʝʱʸʥʥʦʛʦ 

ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʴʶ ʘ = ʄ/4ˊR2, ʨʘʙʦʪʘ-ʵʥʝʨʛʠʷ ʧʦ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʶ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ, ʨʘʚʥʘ 

ɸ = ɽ = FR = mU = m(ű0ïű) = mʘR = mʄ/4ˊR2 R,  

ʦʪʢʫʜʘ F = mʘ, F = mʄ/4ˊR2 ï ʟʘʢʦʥʳ ʅʴʶʪʦʥʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ LT-ʩʠʩʪʝʤʝ (ʛʜʝ ʄ ï ʤʘʩʩʘ-

ʵʥʝʨʛʠʷ, ʘ = g = ʄ/4ˊR2 = (ű0ïű)/R = ȹű/R = gradű ï ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʵʥʝʨʛʠʠ ʵʥʝʨʛʦ-

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ S ʥʘ ʨʘʩʩʪʦʷʥʠʠ R ʦʪ ʮʝʥʪʨʘ ʤʘʩʩʳ ï ʫʩʢʦʨʝʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʨʘʚʥʘʷ ʛʨʘʜʠʝʥʪʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. U = ȹű = (ű0ïű) = [ű0ï(ű0ïű1] 

= ʘR = v2, ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʂʦʩʤʦʩʘ ű0 = C2 ʠ ʨʘʟʥʦʩʪʴʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʂʦʩʤʦʩʘ ű0 = C2 ʠ ʵʥʝʨʛʦ-

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ S, ʨʘʚʥʳʤ ű0ïű1 = C2ïv2). 
ʆʪʢʫʜʘ ʞʝ ʙʝʨʸʪʩʷ ʪʘʢʘʷ ʛʨʦʤʘʜʥʘʷ ʵʥʝʨʛʠʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ï ʪʦʨʤʦʞʝʥʠʷ ʠ 

ʫʩʢʦʨʝʥʠʷ ɿʝʤʣʠ ʠ ʃʫʥʳ? ʆʪʚʝʪ ʦʜʥʦʟʥʘʯʝʥ: ʪʦʣʴʢʦ ʠʟ ʂʦʩʤʦʩʘ. çʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʪʘʢʦʡ 

ʚʳʚʦʜ ʧʦʩʣʝʜʦʚʘʣè. 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ ʧʣʘʥʝʪʳ ʜʚʠʞʫʪʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʧʦ ʵʣʣʠʧʪʠʯʝʩʢʠʤ 

ʦʨʙʠʪʘʤ ʧʦ ʠʥʝʨʮʠʠ. ʅʦ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʪʘʙʣʠʮʳ ʵʬʝʤʝʨʠʜ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʦʨʦʩʪʠ 

ʦʨʙʠʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ ʃʫʥʳ ʠ ɿʝʤʣʠ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʤʝʥʷʶʪʩʷ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ 

ʠʥʝʨʮʠʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ ʧʦ ʜʚʠʞʝʥʠʶ ʠ 

ʨʝʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʥʝʙʝʩʥʳʭ ʪʝʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʡʯʘʩ ʙʦʣʴʰʫʶ ʪʨʫʜʥʦʩʪʴ. ʅʦ ʵʪʠ ʟʘʜʘʯʠ 

ʣʝʛʢʦ ʨʝʰʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʧʦ ʢʦʪʦʨʦʡ ʪʝʣʘ çʜʚʠʛʘʶʪʩʷè ʪʫʜʘ, 

ʛʜʝ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʤʝʥʴʰʝ. ɿʝʤʣʷ ʩ ʃʫʥʦʡ ʜʚʠʛʘʶʪʩʷ ʥʝ ʧʦ ʢʨʫʛʦʚʳʤ ʠʣʠ 

ʵʣʣʠʧʪʠʯʝʩʢʠʤ ʦʨʙʠʪʘʤ ï ʵʪʦ ʥʘʤ ʪʘʢ ʢʘʞʝʪʩʷ, ï ʦʥʠ çʫʩʪʨʝʤʣʷʶʪʩʷè ʚ ʩʪʦʨʦʥʫ ʤʝʥʴʰʝʛʦ 

ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ. ɽʩʣʠ ʤʳ ʧʦʩʤʦʪʨʠʤ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʣʶʩʘ ʥʘʰʝʡ 

ʛʘʣʘʢʪʠʢʠ ʥʘ ʉʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ, ʪʦ ʥʠʢʘʢʦʛʦ ʢʨʫʛʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʃʫʥʳ ʚʦʢʨʫʛ ɿʝʤʣʠ ʠ ɿʝʤʣʠ 

ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʥʝ ʫʚʠʜʠʤ. ʂʨʫʛʦʚʳʝ ʜʚʠʞʝʥʠʷ ʧʣʘʥʝʪ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ï ʵʪʦ ʤʦʜʝʣʴ, ʫʜʦʙʥʦ 

ʦʙʲʷʩʥʷʶʱʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ. ʃʫʥʘ ʥʝ ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ 

ɿʝʤʣʠ, ʘ ʜʚʠʞʝʪʩʷ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʤʝʩʪʝ ʩ ɿʝʤʣʸʡ ʧʦ ʛʝʣʠʦʮʝʥʪʨʠʯʝʩʢʦʡ ʦʨʙʠʪʝ, ï 

çʃʫʥʘ ʩ ɿʝʤʣʸʡ ʪʘʥʮʫʶʪ ʚʘʣʴʩ ʚʦʢʨʫʛ ʉʦʣʥʮʘè. ɻʝʣʠʦʮʝʥʪʨʠʯʝʩʢʠʝ ʵʣʣʠʧʪʠʯʝʩʢʠʝ ʦʨʙʠʪʳ ʃʫʥʳ 

ʠ ɿʝʤʣʠ ʚʟʘʠʤʥʦ ʚʦʟʤʫʱʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʧʦʪʝʥʮʠʘʣʘʤʠ ʃʫʥʳ 

ʠ ɿʝʤʣʠ. ʕʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ɿʝʤʣʠ ʥʘ ʦʨʙʠʪʝ ʃʫʥʳ ʨʘʚʝʥ 

űɿʃ = GMɿ/Rʃɿ = 1,04653 Ĭ106 ʤ2/ʩ2 (ȹvʃ = 1023 ʤ/ʩ), 

ʘ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʃʫʥʳ ʥʘ ʦʨʙʠʪʝ ɿʝʤʣʠ ï 

űʃɿ = GMʃ/Rʃɿ = 0,0127569 Ĭ106 ʤ2/ʩ2 (ȹvɿ = 113 ʤ/ʩ ï ʵʪʦ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ ʃʫʥʳ) ï ʃʫʥʘ, ʠʟʤʝʥʷʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʢʦʣʦ ɿʝʤʣʠ, 
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ʪʦ ʫʙʳʩʪʨʷʝʪ, ʪʦ ʪʦʨʤʦʟʠʪ ɿʝʤʣʶ ʤʝʥʷʷ ʦʨʙʠʪʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ɿʝʤʣʠ ʥʘ 113 ʤ/ʩ ʚ ʪʝʯʝʥʠʝ 

ʤʝʩʷʮʘ. 

(ɻʜʝ ʧʨʠ ʨʘʩʯʸʪʘʭ ʚʟʷʪʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʥʝ ʫʯʪʸʥ ʠ ʥʘʢʣʦʥ ʣʫʥʥʦʛʦ ʧʫʪʠ ʢ 

ʵʢʣʠʧʪʠʢʝ ʚ 5ʦ09ǋ, ʚʨʘʱʝʥʠʝ ɿʝʤʣʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʜʨʫʛʠʭ ʧʣʘʥʝʪ, ʯʪʦ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ). 

ʕʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʉʦʣʥʮʘ ʥʘ ʩʨʝʜʥʝʡ ʦʨʙʠʪʝ ɿʝʤʣʠ (ʚ ʜʘʥʥʳʭ ʨʘʩʯʸʪʘʭ 

ʧʨʠʨʘʚʥʝʥʥʦʡ ʢ ʛʝʣʠʦʮʝʥʪʨʠʯʝʩʢʦʡ ʦʨʙʠʪʝ ʮʝʥʪʨʘ ʤʘʩʩ ʩʠʩʪʝʤʳ ɿʝʤʣʷïʃʫʥʘ, ʙʝʟ ʫʯʸʪʘ ʚʣʠʷʥʠʷ 

ʃʫʥʳ ʥʘ ʦʨʙʠʪʫ ɿʝʤʣʠ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 4670000 ʤ = 4670 ʢʤ): 

űʉɿ = GMʉ/R0 = 8,8737229 Ĭ108 ʤ2/ʩ2   vɿ = 29788,8 ʤ/ʩ, 

ʥʘ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚʦʢʨʫʛ ʉʦʣʥʮʘ Ñ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ɿʝʤʣʠ ʜʦ ʃʫʥʳ: 

űʉɿ+ = GMʉ/R0+ = 8,8509799 Ĭ108 ʤ2/ʩ2   vɿ+ = 29750,6 ʤ/ʩ, 

űʉɿï = GMʉ/R0ï = 8,8965831 Ĭ108 ʤ2/ʩ2   vɿï = 29827,1 ʤ/ʩ, 

(ʛʜʝ R0 = 149 598 261 000 ʤ = 1,49598261000 Ĭ1011ʤ, Rʃɿ = 384 000 000 ʤ = 3,844 Ĭ108 ʤ 

R0+ = R0 + Rʃɿ = 1,49982661000 Ĭ1011 ʤ, 

R0ï = R0 ï Rʃɿ = 1,49213861000 Ĭ1011 ʤ). 
ʀʟʚʝʩʪʥʘʷ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʃʫʥʳ, çʣʝʪʷʱʝʡè ʚʤʝʩʪʝ ʩ ɿʝʤʣʸʡ ʚʦʢʨʫʛ ʉʦʣʥʮʘ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ɿʝʤʣʠ ʥʘ ʦʨʙʠʪʝ ʮʝʥʪʨʘ ʤʘʩʩ ɿʝʤʣʷïʃʫʥʘ ʨʘʚʥʘ ȹvʃ = 1023 ʤ/ʩ, 

ʚ ʧʦʣʦʞʝʥʠʠ çʃʫʥʘ ʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ ʩ ʉʦʣʥʮʝʤè  ȹvʃ+ = 985 ʤ/ʩ, 

ʚ ʧʦʣʦʞʝʥʠʠ çʃʫʥʘ ʚ ʩʦʝʜʠʥʝʥʠʠ ʩ ʉʦʣʥʮʝʤè   ȹvʃï = 1061 ʤ/ʩ. 

ʃʫʥʘ ʠʟ-ʟʘ çʨʘʟʨʷʞʝʥʠʷè ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʦʣʥʝʯʥʦʤʫ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ɿʝʤʣʠ, ʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ ʩ ʉʦʣʥʮʝʤè ʠʤʝʝʪ ʩʢʦʨʦʩʪʴ vʃ+ = 29751 + 985 = 

30 736 ʤ/ʩ, ʪʦ ʝʩʪʴ ʦʧʝʨʝʞʘʝʪ ɿʝʤʣʶ, ʘ ʚ ʩʦʝʜʠʥʝʥʠʠ ʩ ʉʦʣʥʮʝʤ vʃ+ = 29827 ï 1061 = 28766 ʤ/ʩ ï 

ʦʪʩʪʘʸʪ ʦʪ ɿʝʤʣʠ. ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʃʫʥʘ ʜʚʠʞʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʦ-

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʶʪ ʜʚʠʞʫʱʠʝʩʷ ʉʦʣʥʮʝ ʠ ɿʝʤʣʷ. 

(ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ɿʝʤʣʠ ʧʦ ʦʨʙʠʪʝ ʢ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʃʫʥʳ 

ʚʦʢʨʫʛ ɿʝʤʣʠ ʧʦʯʪʠ ʨʘʚʥʦ ʩʠʥʦʜʠʯʝʩʢʦʤʫ ʤʝʩʷʮʫ: 29,79ʢʤ/ʩ/1,023ʢʤ/ʩ = 29,12). 

ɿʝʤʣʷ ʩ ʃʫʥʦʡ ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ~30 ʢʤ/ʩ, ʉʦʣʥʮʝ ʩʦ ʩʚʦʝʡ 

ʧʣʘʥʝʪʥʦʡ ʩʠʩʪʝʤʦʡ ʣʝʪʠʪ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 254 ʢʤ/ʩ, ʥʘʰʘ 

ʛʘʣʘʢʪʠʢʘ çʄʣʝʯʥʳʡ ʧʫʪʴè ʜʚʠʞʝʪʩʷ ʢ ʩʚʦʝʡ ʩʦʩʝʜʢʝ çʊʫʤʘʥʥʦʩʪʠ ɸʥʜʨʦʤʝʜʳè ʩʦ ʩʢʦʨʦʩʪʴʶ 40 

ʢʤ/ʩ ʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 552 ʢʤ/ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʦʚʦʛʦ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 

~620 ʢʤ/ʩ ʢ ʛʨʦʤʘʜʥʦʤʫ ʩʢʦʧʣʝʥʠʶ ʛʘʣʘʢʪʠʢ çɺʝʣʠʢʠʡ ɸʪʪʨʘʢʪʦʨèé ʄʘʪʝʨʠʘʣʴʥʳʝ ʪʝʣʘ 

ʜʚʠʞʫʪʩʷ ʚ ʂʦʩʤʦʩʝ ʥʝ ʧʦ ʢʨʫʛʦʚʳʤ ʠʣʠ ʵʣʣʠʧʪʠʯʝʩʢʠʤ ʦʨʙʠʪʘʤ, ʘ ʧʦ ʩʣʦʞʥʳʤ ʩʧʠʨʘʣʴʥʳʤ 

ʪʨʘʝʢʪʦʨʠʷʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʘʢʨʦʤʠʨʘ ʠ ʤʠʢʨʦʤʠʨʘ ʠ ʚʩʝʛʦ ʂʦʩʤʦʩʘ ʧʦ ʩʧʠʨʘʣʴʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ. ɼʚʠʞʝʥʠʝ ʧʦ ʩʧʠʨʘʣʠ ï 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʂʦʩʤʦʩʘ. ʂʦʩʤʦʩ ʙʝʩʢʦʥʝʯʝʥ. ʉʢʦʨʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʘ. ɺʩʝʛʜʘ 

ʥʘʡʜʸʪʩʷ ʪʘʢʘʷ ʛʘʣʘʢʪʠʢʘ (ʪʦʯʢʘ ʦʪʩʯʸʪʘ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʡ ʤʳ ʜʚʠʞʝʤʩʷ ʩ ʣʶʙʦʡ 

ʩʢʦʨʦʩʪʴʶ. ɸ ʢʘʢʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʝʜʝʣʴʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚ ʥʘʰʝʤ ʤʠʨʝ? ɸʣʴʙʝʨʪ 

ʕʡʥʰʪʝʡʥ ʧʦʩʪʨʦʠʣ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʧʨʠʥʷʚ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʦʚ ʄʘʡʢʝʣʴʩʦʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʩʢʦʨʦʩʪʴ ʨʘʚʥʦʡ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʉ. ɺ ʠʟʣʘʛʘʝʤʦʡ ʪʝʦʨʠʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʘʷ çʤʘʪʝʨʠʘʣʴʥʘʷè ʩʢʦʨʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʚ ʂʦʩʤʦʩʝ ʨʘʟʥʦʩʪʴʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ȹűmax = ű0ï(ű0ïű) = C2 ï (C2ïű) = C2, ʦʪʢʫʜʘ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʚʦʟʤʦʞʥʘʷ ʩʢʦʨʦʩʪʴ Vmax = (ȹűmax)1/2 = (C2)1/2 = C. ɻʨʘʥʠʮʳ ʥʘʰʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ ʠ ʚʨʝʤʝʥʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʉ, ʘ ʚʦʟʤʦʞʥʦʡ ʨʘʟʥʦʩʪʴʶ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ. 

ɺʠʜʠʤʦ, ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʤʠʢʨʦʤʠʨʫ. ʅʘʰ ʤʠʨ ʠ ʚʨʝʤʷ ʥʘʯʠʥʘʶʪʩʷ ʪʘʤ, ʛʜʝ ȹűʉ < C2. ɼʨʫʛʦʡ 

ʚʦʧʨʦʩ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ: ʦʥʘ ʚʳʚʦʜʠʪʩʷ ʠʟ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè ʠ ʨʘʚʥʘ 2ˊʉ? ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ʧʨʠʜʸʪʩʷ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʦʥʷʪʠʷ 

çʩʢʦʨʦʩʪʴè, ʦʥʘ ʦʩʪʘʥʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ çʫʜʦʙʩʪʚʘè. ʅʘʤ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʡʪʠ ʠʟ çʦʙʦʣʦʯʢʠè 

ʢʨʫʛʦʚʳʭ ʠ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ ʠʟ ʢʘʨʪʠʥʢʠ ʂʦʧʝʨʥʠʢʘ ʩ ʢʨʫʛʦʚʳʤʠ 

ʜʚʠʞʝʥʠʷʤʠ ʧʣʘʥʝʪ ʚʦʢʨʫʛ ʉʦʣʥʮʘ, ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʨʫʛʦʚʳʭ 

ʜʚʠʞʝʥʠʡ ʥʘʤ ʥʫʞʥʘ ʪʦʣʴʢʦ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʜʚʠʞʝʥʠʷ, ʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

çʜʚʠʞʝʥʠʝè ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʨʘʜʠʝʥʪʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ. 

ʕʪʠ ʟʘʜʘʯʠ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʨʝʰʠʪʴ ʙʝʟ ʙʦʣʴʰʠʭ ʧʨʦʙʣʝʤ ʧʦʩʪʨʦʠʚ ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʦʜʝʣʴ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ɻʘʣʘʢʪʠʢʠ ʥʘ ʧʨʦʩʪʳʭ ʧʨʠʥʮʠʧʘʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʢʦʛʜʘ ʤʝʭʘʥʠʯʝ-

ʩʢʦʝ ʜʚʠʞʝʥʠʝ ʪʝʣ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ. 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 
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ʅʠʢʠʪʠʥ ɸ.ʇ. 
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ʧʨʦʩʧʝʢʪ, ʜ.98, ʢʚ.173, ʪʝʣ. 8-919-620-53-81, E-mail: anikitinaaa@mail.ru. 
 

ʕʪʦʡ ʩʪʘʪʴʝʡ ʤʳ ʠʟʣʘʛʘʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʝʜʠʥʦʛʦ ʂʦʩʤʦʩʘ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ 

ʠʟʤʝʥʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ) ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝ ʢʘʢ ʩʠʣʦʚʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʣʠ ʧʨʦʷʚʣʝʥʠʷ ʠʩʢʨʠʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʘ ʢʘʢ ʧʨʦʷʚʣʝʥʠʷ ʠ 

ʩʣʝʜʩʪʚʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʂʦʩʤʦʩʝ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʩʦʟʨʝʣʠ ʜʣʷ ʠʟʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʧʘʨʘʜʠʛʤʳ, ʠ ʧʨʝʜʣʘʛʘʝʤ ʧʨʦʜʦʣʞʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʫʢʠ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʦʩʪʫʣʘʪʦʚ. ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʩʝʡʯʘʩ ʆʊʆ ʠ 

ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʰʘʛʠ ʥʘʚʩʪʨʝʯʫ ʚ ʩʣʝʜʫʶʱʝʤ: 1. ʇʣʘʥʢʦʚʩʢʘʷ ʢʚʘʥʪʦʚʘʷ 

ʵʥʝʨʛʠʷ ï ʵʪʦ çʪʸʤʥʘʷ ʵʥʝʨʛʠʷè ʂʦʩʤʦʩʘ, 2. ʂʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ ȿ ï ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ, 

ʤʝʨʘ ʯʘʩʪʠ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè, ʢʦʪʦʨʘʷ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ɺʩʝʣʝʥʥʦʡ çʨʘʩʭʦʜʫʝʪʩʷè ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʦʡ ʙʘʨʠʦʥʥʦʡ, ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʜʝʪʝʢʪʠʨʫʝʤʦʡ, ʤʘʪʝʨʠʠ, ʠʟ-ʟʘ ʯʝʛʦ ʠʟʤʝʥʷʝʪʩʷ 

ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʂʦʩʤʦʩʘ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠ ʚʩʝ ʜʨʫʛʠʝ ʧʦʣʷ ʠ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʜʚʠʞʝʥʠʷ, ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʬʠʟʠʯʝʩʢʠ ʟʘʤʝʥʠʪʴ ʜʠʥʘʤʠʯʝʩʢʠʤ ʵʥʝʨʛʦ-

ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʦʣʝʤ, ʦʧʠʩʳʚʘʝʤʳʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʢʦʦʨʜʠʥʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʤ ʧʦʣʝʤ ʂʦʩʤʦʩʘ, ʪʨʝʙʫʶʱʠʭ ʜʣʷ ʩʚʦʝʛʦ çʜʚʠʞʝʥʠʷè ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʥʝʨʛʠʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʩ ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʦʤ ʂʦʩʤʦʩʘ. 

ɺ ʠʟʣʘʛʘʝʤʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥ-

ʥʘʷ ʕʡʥʰʪʝʡʥʘ ȿ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ 

ʍʘʙʙʣʘ ʠ ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ ʵʣʝʤʝʥʪʘʨʥʦʤʫ ʢʚʘʥʪʫ ʵʥʝʨʛʠʠ ʂʦʩʤʦʩʘ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ: ʧʨʦʙʣʝʤʘ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ, 

ʫʩʢʦʨʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ, ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ, ȿCDM-

ʤʦʜʝʣʴ. 

 

 
çʅʘʩ ʤʦʞʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ: 

ʧʦʟʥʘʥʠʝ ʚʟʘʠʤʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʤʝʥʪʦʚè 

ʕʨʥʩʪ ʄʘʭ 

 

çʅʠʢʘʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʦʢʘʟʘʪʴ 

ʪʝʦʨʠʶ ʥʝʣʴʟʷ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʛʦ, ʯʪʦʙʳ ʝʸ 

ʦʧʨʦʚʝʨʛʥʫʪʴè 

ɸ. ʕʡʥʰʪʝʡʥ 

 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʩʤʦʣʦʛʠʷ ʢʘʢ ʥʘʫʢʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʬʫʥʜʘʤʝʥʪʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ 

ʠ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ). ʂʦʩʤʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʚ ʥʦʚʦʝ ʚʨʝʤʷ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʥʝʤʝʮʢʦʛʦ ʤʳʩʣʠʪʝʣʷ ʅʠʢʦʣʘʷ ʂʫʟʘʥʩʢʦʛʦ, ʢʦʪʦʨʳʡ ʝʱʸ ʚ XV ʚʝʢʝ ʧʠʩʘʣ: 
 

çɺʝʯʥʦ ʜʚʠʞʫʱʘʷʩʷ ɺʩʝʣʝʥʥʘʷ ʥʝ ʠʤʝʝʪ ʥʠ ʮʝʥʪʨʘ, ʥʠ ʦʢʨʫʞʥʦʩʪʠ, ʥʠ ʚʝʨʭʘ, ʥʠ ʥʠʟʘ, ʦʥʘ 

ʦʜʥʦʨʦʜʥʘ, ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʝʸ ʛʦʩʧʦʜʩʪʚʫʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʘʢʦʥʳè. çɺʩʝʣʝʥʥʘʷ ʝʩʪʴ ʩʬʝʨʘ, ʮʝʥʪʨ 

ʢʦʪʦʨʦʡ ʚʩʶʜʫ, ʘ ʦʢʨʫʞʥʦʩʪʴ ʥʠʛʜʝè. 

 

ʀʟ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʩʣʝʜʫʝʪ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʙʝʩʢʦʥʝʯʥʘ, ʫ ʥʝʸ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʮʝʥʪʨʘ ʠ ʛʨʘʥʠʮʳ, ʪʦʛʜʘ ʦʥʘ ʙʳʣʘ ʙʳ ʥʝʦʜʥʦʨʦʜʥʘ, ɺʩʝʣʝʥʥʘʷ ʥʝ ʜʦʣʞʥʘ ʚʨʘʱʘʪʴʩʷ, ʪʘʢ ʢʘʢ ʦʩʴ 

ʚʨʘʱʝʥʠʷ ʙʫʜʝʪ ʚʳʜʝʣʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. 

ʀʩʧʦʣʴʟʫʷ ʆʊʆ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ ʢʘʢ ʮʝʣʦʛʦ, ɸ. ʌʨʠʜʤʘʥ ʚ 1922 ʛʦʜʫ ʠʟ 

ʫʨʘʚʥʝʥʠʡ ɸ. ʕʡʥʰʪʝʡʥʘ ʧʦʣʫʯʠʣ ʫʨʘʚʥʝʥʠʷ ʚ ʦʙʱʝʤ ʚʠʜʝ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ɺʩʝʣʝʥʥʦʡ ʩ ʥʫʣʝʚʦʡ 

mailto:anikitinaaa@mail.ru
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ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ. ɼʘʣʝʝ, ʚ 1925 ʛʦʜʫ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ɺʩʝʣʝʥʥʦʡ ʙʳʣʘ ʧʦʜʪʚʝʨʞ-

ʜʝʥʘ ʕ. ʍʘʙʙʣʦʤ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʣ ʫʚʝʣʠʯʝʥʠʝ ʢʨʘʩʥʦʛʦ ʩʤʝʱʝʥʠʷ ʛʘʣʘʢʪʠʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ, ʯʪʦ ʙʳʣʦ ʦʙʲʷʩʥʝʥʦ ʢʘʢ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ çɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘè. 

ɸ. ʌʨʠʜʤʘʥ ʧʦʣʫʯʠʣ ʩʚʦʠ ʫʨʘʚʥʝʥʠʷ ʠʟ ʫʨʘʚʥʝʥʠʡ ʆʊʆ ʩ ʥʫʣʝʚʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʩʪʦʷʥʥʦʡ, ʥʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʟʘʢʦʥ 

ʍʘʙʙʣʘ ʥʘʨʫʰʘʝʪʩʷ ʠ ɺʩʝʣʝʥʥʘʷ ʨʘʩʰʠʨʷʝʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʚ ʧʘʨʘʜʠʛʤʝ 

ȿ-CDM-ʤʦʜʝʣʠ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ʧʳʪʘʝʪʩʷ ʦʙʲʷʩʥʠʪʴ ʜʝʡʩʪʚʠʝʤ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʪʦ ʝʩʪʴ ʥʘʣʠʯʠʝʤ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè, ʠʟʚʝʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ȿ-ʯʣʝʥʫ. ʊʘʢ ʩʣʦʞʠʣʘʩʴ ʩʦʚʨʝʤʝʥʥʘʷ ʩʪʘʥʜʘʨʪʥʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ȿ-CDM- 

ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ɺʩʝʣʝʥʥʘʷ ʟʘʧʦʣʥʝʥʘ, ʧʦʤʠʤʦ ʦʙʳʯʥʦʡ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ, çʪʸʤʥʦʡ 

ʵʥʝʨʛʠʝʡè (dark energy), ʦʧʠʩʳʚʘʝʤʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ȿ ʚ ʫʨʘʚʥʝʥʠʷʭ ʕʡʥʰʪʝʡʥʘ ʠ 

çʪʸʤʥʦʡ ʤʘʪʝʨʠʝʡè (Cold Dark Matter). ʆʜʥʘʢʦ, ʧʣʦʪʥʦʩʪʴ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè ʬʠʟʠʯʝʩʢʦʛʦ 

ʚʘʢʫʫʤʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʤʥʦʛʦ ʧʦʨʷʜʢʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʵʥʝʨʛʠʷ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʩʪʦʷʥʥʦʡ. 

ʉʦʛʣʘʩʥʦ ʆʊʆ ɸ. ʕʡʥʰʪʝʡʥʘ ʣʶʙʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʩʦʟʜʘʸʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ, 

ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʟʤʝʥʷʝʪ ʫʞʝ ʛʝʦʤʝʪʨʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʧʦʵʪʦʤʫ ʚ ʆʊʆ 

ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʘʢʫʫʤʘ ʠʤʝʝʪ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝʥʘ ʧʫʪʸʤ ʠʟʤʝʨʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʚʘʢʫʫʤʦʤ. ɺ ʆʊʆ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʨʘʚʥʦʮʝʥʥʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ 

ȿ = 8́ Gw/C4 . 

ʅʦ ʨʝʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ȿ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʵʬʬʝʢʪʝ ʨʘʟʙʝʛʘʥʠʷ ʛʘʣʘʢʪʠʢ, ʜʘʶʪ ʦʯʝʥʴ ʤʘʣʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ: ȿ~10ï53 ʤï2 . 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʧʦʧʳʪʢʝ ʩʦʚʤʝʩʪʠʪʴ ʆʊʆ ʠ ʢʚʘʥʪʦʚʫʶ ʪʝʦʨʠʶ ʥʫʣʝʚʘʷ ʵʥʝʨʛʠʷ 

ʚʘʢʫʫʤʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʘ ʚ ʩʠʣʫ ʝʸ ʚʣʠʷʥʠʷ ʥʘ ʤʝʪʨʠʢʫ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. ʇʨʠ 

ʘʥʘʣʠʟʝ ʫʨʘʚʥʝʥʠʡ ʆʊʆ ʩ ʫʯʸʪʦʤ ʢʚʘʥʪʦʚʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʣʫʯʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʩʪʦʷʥʥʦʡ ʧʦʨʷʜʢʘ ʧʣʘʥʢʦʚʩʢʦʡ ʚʝʣʠʯʠʥʳ ʧʣʦʪʥʦʩʪʠ ɟ = mp/l3p = 2,17644 Ĭ10ï8 ʢʛ /0,094778898 

Ĭ10ï105 ʤ3 = 22,9633394 Ĭ1097 ʢʛ/ʤ3. ʅʘʙʣʶʜʘʝʤʦʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ȿ = 

5,98 Ĭ10ï10 ɼʞ/ʤ3, ʯʪʦ ʦʪʣʠʯʘʝʪʩʷ ʥʘ ʤʥʦʛʦ ʧʦʨʷʜʢʦʚ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ, ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʦʝ ʢʚʘʥʪʦʚʦʝ ʧʦʣʝ ʩʦʟʜʘʸʪ ʚ 

ʚʘʢʫʫʤʝ ʥʫʣʝʚʫʶ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ w ~ me (meC/ǩ)3 C2, ʪʦʛʜʘ 

 ȿ = 8ˊGw/C4 ~3 Ĭ10ï17 ʤï2. 

ʋʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʜʣʷ ʤʘʩʩʳ ʇʣʘʥʢʘ mP = (ǩC/G)1/2 = 2,176 Ĭ10ï8 ʢʛ ʧʨʠ lP = (ǩG/C3)1/2 = 1,616 

Ĭ10ï35 ʤ 

W = mP (mPC/ǩ)3 C2 

ȿ = 8́ Gw/C4 = 16́ 2 /h lP 
2 = 1,377 Ĭ10138, 

ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʥʘ ʤʥʦʛʦ ʧʦʨʷʜʢʦʚ ʨʘʟʣʠʯʘʝʪʩʷ ʦʪ ʟʥʘʯʝʥʠʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ, 

ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʥʘʙʣʶʜʘʝʤʦʡ ʧʣʦʪʥʦʩʪʠ ʚʝʱʝʩʪʚʘ-ʵʥʝʨʛʠʠ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʥʠ ʦʜʥʘ 

ʪʝʦʨʠʷ. ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʚ ʧʨʝʜʩʢʘʟʘʥʠʷʭ ʆʊʆ ʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʷʚʣʷʝʪʩʷ ʩʫʪʴʶ 

ʧʨʦʙʣʝʤʳ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ. ʀʤʝʥʥʦ ʟʜʝʩʴ, ʨʝʰʘʷ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʥʘʤ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ, ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʰʘʛʠ ʥʘʚʩʪʨʝʯʫ ʆʊʆ ʠ ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ, ʘ ʠʤʝʥʥʦ: 

1. ʇʣʘʥʢʦʚʩʢʘʷ ʢʚʘʥʪʦʚʘʷ ʵʥʝʨʛʠʷ ï ʵʪʦ çʪʸʤʥʘʷ ʵʥʝʨʛʠʷè ʂʦʩʤʦʩʘ. 

2. ʂʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ ȿ ï ʵʪʦ ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʴ, ʤʝʨʘ, ʪʦʣʴʢʦ ʯʘʩʪʴ çʪʸʤʥʦʡ 

ʵʥʝʨʛʠʠè, ʢʦʪʦʨʘʷ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ çʨʘʩʭʦʜʫʝʪʩʷè ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʦʡ ʙʘʨʠʦʥʥʦʡ, ʛʨʘʚʠʪʘ-

ʮʠʦʥʥʦ ʜʝʪʝʢʪʠʨʫʝʤʦʡ, ʤʘʪʝʨʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʟʤʝʥʷʝʪʩʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʂʦʩʤʦʩʘ. 
ʋʨʘʚʥʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʘʥʜʘʨʪʥʦʡ ȿCDM-ʤʦʜʝʣʠ ʦʜʥʦʨʦʜʥʦʡ ʠʟʦʪʨʦʧʥʦʡ 

ɺʩʝʣʝʥʥʦʡ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ʠ ʛʝʦʤʝʪʨʠʝʡ ɽʚʢʣʠʜʘ ʠʤʝʝʪ ʚʠʜ: 

§2/a2 = H2 = 8́ Gɟ/3 ï kc2/a2 + ȿC2/3, 

ʠʣʠ 

1 = 8́ Gɟ/3H2 ï kc2/a2H2 + ȿC2/3H2, 

ʛʜʝ a(t) ï ʤʘʩʰʪʘʙ ï çʨʘʟʤʝʨè ɺʩʝʣʝʥʥʦʡ, H = §/a = ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ 

ʆʙʦʟʥʘʯʘʷ 

ɋm = 8ˊGɟ/3H2 = ɟ/ ɟc (ʢʨʠʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ɟc = 3H2/8ˊG), 

ɋc = ï(kc2)/(a2H2), 

ɋȿ = ȿC2/3H2, 

ʧʦʣʫʯʠʤ ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ ɺʩʝʣʝʥʥʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ 3 ʩʦʩʪʘʚʣʷʶʱʠʭ 
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1 = ɋm +ɋc+ɋȿ , ʛʜʝ ʧʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ WMAP: 

ɋm = 0,046 ï ʙʘʨʠʦʥʥʘʷ ʵʥʝʨʛʠʷ, 

ɋc = 0,233 ï ʵʥʝʨʛʠʷ ʢʨʠʚʠʟʥʳ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ɋȿ = 0,721 ï çʪʸʤʥʘʷ ʵʥʝʨʛʠʷè. 

ʇʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʘʢʫʫʤʘ ɟv = ȿ/8ˊG. 

ʇʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʩʦʛʣʘʩʥʦ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ  

ɟp = mp/l3p = 2,17644 Ĭ10ï8 ʢʛ /0,094778898 Ĭ10ï105 ʤ3 = 22,9633394 Ĭ1097 ʢʛ/ʤ3. ʅʘʙʣʶʜʘʝʤʦʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè ʚʘʢʫʫʤʘ ɟv å 0,7 ɟc = 0,7 3H2/8ˊG; 

ȿ = 5,98 Ĭ10ï10 ɼʞ/ʤ3, ʯʪʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʤʥʦʛʦ ʧʦʨʷʜʢʦʚ.? 
ʉʦʛʣʘʩʥʦ ʠʟʣʘʛʘʝʤʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ɺʩʝʣʝʥʥʦʡ ʩʣʝʜʫʶʱʠʝ (ʦʙʦʟʥʘʯʘʷ ʧʣʦʪʥʦʩʪʴ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè ɟdm = 1/T2G = H2
0/G = 8,3861 

Ĭ10ï26 ʢʛʤï3): 
1. ʂʨʠʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʚʦ ɺʩʝʣʝʥʥʦʡ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʫʣʝ ï (ʧʣʦʪʥʦʩʪʴ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʄʉ2/2) 

ɟʩ = 3H2
0/8 ˊG = 3/8ˊ ɟdm = 1,00081 Ĭ10ï26 ʢʛ/ʤ3      3,16% 

(ʚ ʩʠʩʪʝʤʝ ʨʘʟʤʝʨʥʦʩʪʝʡ LT ʧʨʠ G=1/4ˊ ʠ 1ʢʛ=8,38554 Ĭ10ï10ʤ3ʩï2  ɟʩ=3H2
0/2=3/8ˊ ɟdm). 

2. ʌʘʢʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ çʙʘʨʠʦʥʥʦʛʦè ʚʝʱʝʩʪʚʘ ʚʦ ɺʩʝʣʝʥʥʦʡ ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʩʠʣʳ 

ʪʷʛʦʪʝʥʠʷ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʝ ï ʩʠʣʝ ʠʥʝʨʮʠʠ ʧʦ ʬʦʨʤʫʣʝ 

ɟb = 3H2
0/4ˊG = 3/4ˊ ɟdm = 2,00162 Ĭ10ï26ʢʛ/ʤ3 (ɟb = 3H2

0= 3/4ˊ ɟdm)  (6,32%). 

3. ʇʣʦʪʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ ʬʘʢʪʠʯʝʩʢʦʡ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ 

ɟb =9H2
0/20ˊG = 9/20ˊ ɟdm = 1,20122 Ĭ10ï26ʢʛ/ʤ3 (ɟb = 9H2

0/5= 9/20ˊ ɟdm) 3,79%. 

4. ʇʣʦʪʥʦʩʪʴ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè 

ɟdm = 1/T2G = H2
0/G = ɟdm = 8,3861 Ĭ10ï26ʢʛʤï3 (ɟdm=4ˊH2

0=70,3163Ĭ10ï36 ʩï2) 26,48%. 

5. ʇʣʦʪʥʦʩʪʴ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè (ʧʣʦʪʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè) 

ɟde = 4ˊH2
0/5G = 4ˊ/5 ɟdm = 21,077 Ĭ10ï26 ʢʛʤï3 ɟde = 16ˊ2H2

0/5 =4ˊ/5 ɟdm) 66,56%  

(ʩ ʧ.3 70,35%) 
ʀʪʦʛʦ ʧ.ʧ.1,3,4,5 ɟ = 31,66513 Ĭ10ï26ʢʛʤï3. 

(ɿʘʤʝʪʠʤ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʚʦʜʦʨʦʜʘ ʚʦ ɺʩʝʣʝʥʥʦʡ ʧʦ ʤʘʩʩʝ 72ï75%, ʛʝʣʠʷ ï 21,5 ï 

23%, ʦʩʪʘʣʴʥʳʝ çʪʷʞʸʣʳʝè ʵʣʝʤʝʥʪʳ ï 3ï5%, ʯʪʦ ʫʜʠʚʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ 

ʧʨʦʮʝʥʪʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʧʣʦʪʥʦʩʪʝʡ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè, çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè ʠ ʙʘʨʠʦʥʥʦʛʦ 

ʚʝʱʝʩʪʚʘ). 

ɺ ʩʚʦʝʡ ʢʥʠʛʝ çʅʝʧʨʠʷʪʥʦʩʪʠ ʩ ʬʠʟʠʢʦʡ: ʚʟʣʸʪ ʪʝʦʨʠʠ ʩʪʨʫʥ, ʫʧʘʜʦʢ ʥʘʫʢʠ ʠ ʯʪʦ ʟʘ ʵʪʠʤ 

ʩʣʝʜʫʝʪè ʘʤʝʨʠʢʘʥʩʢʠʡ ʬʠʟʠʢ ʃʠ ʉʤʦʣʠʥ ʤʝʯʪʘʝʪ ʦʙ ʦʙʲʝʜʠʥʷʶʱʝʡ ʪʝʦʨʠʠ: 
 

çʈʘʟʫʤ ʚʳʟʳʚʘʝʪ ʪʨʝʪʴʶ ʪʝʦʨʠʶ ʜʣʷ ʫʥʠʬʠʢʘʮʠʠ ʚʩʝʡ ʬʠʟʠʢʠ, ʠ ʧʦ ʧʨʦʩʪʦʡ ʧʨʠʯʠʥʝ. 

ʇʨʠʨʦʜʘ ʚ ʦʯʝʚʠʜʥʦʤ ʩʤʳʩʣʝ çʝʜʠʥʘè. ɺʩʝʣʝʥʥʘʷ, ʚ ʢʦʪʦʨʦʡ ʤʳ ʩʘʤʠ ʥʘʭʦʜʠʤʩʷ, ʥʘʭʦʜʠʪʩʷ ʚʦ 

ʚʟʘʠʤʦʩʚʷʟʠ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩ yʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʚʩʝʤ ʧʨʦʯʠʤ. ʅʝʪ ʦʩʥʦʚʘʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʤʳ 

ʤʦʛʣʠ ʙʳ ʠʤʝʪʴ ʜʚʝ ʪʝʦʨʠʠ ʧʨʠʨʦʜʳ, ʧʦʢʨʳʚʘʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʷʚʣʝʥʠʷéè 

 

ɺ ʠʟʣʘʛʘʝʤʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʩʪʫʣʠʨʫʝʪʩʷ, ʯʪʦ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ, ʦʙʫʩʣʦʚʣʝʥʳ ʥʝ ʩʠʣʦʚʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʪʝʣ ʠ ʧʦʣʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ, ʥʝ ʜʝʬʦʨʤʘʮʠʝʡ ʩʘʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʩʚʷʟʘʥʥʦʡ 

ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʥʝʡ ʤʘʩʩʳ-ʵʥʝʨʛʠʠ, ʘ ʦʙʫʩʣʦʚʣʝʥʳ ʪʦʣʴʢʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʢʦʩʤʦʩʘ. ʕʥʝʨʛʝʪʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʥʝ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʪʝʦʨʠʶ, ʘ ʢʘʢ 

ʪʝʦʨʠʶ, ʨʘʟʚʠʚʘʶʱʫʶ ʠ ʦʙʲʝʜʠʥʷʶʱʫʶ ʆʊʆ ʠ ʢʚʘʥʪʦʚʫʶ ʤʝʭʘʥʠʢʫ, ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʝʰʝʥʠʷ ʥʘʢʦʧʠʚʰʠʭʩʷ ʧʨʦʙʣʝʤ, ʢʘʢ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʆʊʆ ʠ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ. 

ɺ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʩʪʫʣʠʨʫʝʪʩʷ ʥʘʙʣʶʜʘʝʤʳʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ï çʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡè, ʢʦʪʦʨʳʡ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʢʘʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ ʧʦ ʟʘʢʦʥʫ ʍʘʙʙʣʘ. ʉʢʦʨʦʩʪʴ ʩʚʝʪʘ, 

ʧʨʠʥʷʪʘʷ ʚʦ ʚʪʦʨʦʤ ʧʦʩʪʫʣʘʪʝ ʉʊʆ ʠ ʆʊʆ ʢʘʢ ʘʙʩʦʣʶʪʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʩʢʦʨʦʩʪʴ, ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʂʦʩʤʦʩʝ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʚʤʝʩʪʝ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʂʦʩʤʦʩʘ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʨʘʩʩʪʦʷʥʠʶ ʠ ʨʘʚʥʘ: 

 C = (ű0 ï űH)1/2 = (C2 ï H2)1/2 

ʠʣʠ ʨʘʙʦʪʘ ʧʦ ʜʚʠʞʝʥʠʶ ʣʫʯʘ ʩʚʝʪʘ ʩ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ V0= C ʚ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ 

ʩ ʫʩʢʦʨʝʥʠʝʤ aH ʥʘ ʨʘʩʩʪʦʷʥʠʝ R ʨʘʚʥʘ: 

ɸ = FR = mV2
0 ï mV2

R 
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maR = mV2
0 ï mV2

R 

aR = V2
0 ï V2

R, 

ʦʪʢʫʜʘ 

V2
R = V2

0 ï aHR=ʉ2 ï aHR, 

ʦʪʢʫʜʘ 

VR = ʉR = (ʉ2 ï aH R)1/2, 

ʛʜʝ R-ʨʘʩʩʪʦʷʥʠʝ, ʧʨʦʡʜʝʥʥʦʝ ʩʚʝʪʦʤ, aH = ʉ2 ï ʉR
2/R = H2/R = 4,415173 Ĭ10ï62 ʤ1ʩï2 ï ʫʩʢʦʨʝʥʠʝ 

çʨʘʩʰʠʨʝʥʠʷè ɺʩʝʣʝʥʥʦʡ ʠ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
ʇʨʠ ʠʟʤʝʥʷʶʱʝʡʩʷ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, çʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡè ï 

ʠʣʣʶʟʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʪʦʢ ʵʥʝʨʛʠʠ ʦʪ ʥʘʩ ʢ ʟʚʸʟʜʘʤ ʠʜʸʪ ʩ ʫʩʢʦʨʝʥʠʝʤ-ʟʘʤʝʜʣʝʥʠʝʤ 

aH = 4,415173 Ĭ10ï62 ʤ1ʩï2. 

ɿʘʢʦʥ ʍʘʙʙʣʘ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ çʪʨʝʥʠʝʤè ʚ ʩʪʨʫʢʪʫʨʝ ʂʦʩʤʦʩʘ, ʭʦʪʷ 

çʪʨʝʥʠʷè ʚ ʪʘʢʠʭ ʧʨʦʮʝʩʩʘʭ ʙʳʪʴ ʥʝ ʜʦʣʞʥʦ; ʵʪʦ ʩʢʦʨʝʝ ʧʝʨʝʭʦʜ ʵʥʝʨʛʠʠ ʠʟ ʦʜʥʦʡ ʬʦʨʤʳ ʚ 

ʜʨʫʛʫʶ. ʅʝ ʷʚʣʷʝʪʩʷ ʣʠ ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʧʨʦʷʚʣʝʥʠʝʤ ʵʪʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ? 

ɺ ʂʦʩʤʦʩʝ ʧʨʦʠʩʭʦʜʠʪ ʩʘʤʳʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʘʰʝʛʦ ʤʠʨʘ, ʘ ʠʤʝʥʥʦ: ʧʨʦʮʝʩʩ 

ʧʝʨʝʭʦʜʘ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè ʚ ʙʘʨʠʦʥʥʫʶ ʤʘʩʩʫ-ʵʥʝʨʛʠʶ, ʪʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ 

ʤʘʩʩʦʦʙʨʘʟʦʚʘʥʠʷ çʩʦ ʩʢʦʨʦʩʪʴʶè ʍʘʙʙʣʘ, ʢʦʪʦʨʳʡ ʤʳ ʧʨʠʥʠʤʘʝʤ ʯʝʨʝʟ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʟʘ 

ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʚʚʠʜʫ ʫʚʝʣʠʯʝʥʠʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ. ɺʩʝ 

ʦʩʪʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʨʝʤʷ, ʤʘʪʝʨʠʷ ʠ 

ʩʦʟʥʘʥʠʝ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ ʚʩʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʘʰʝʤ ʤʠʨʝ. 

ɺʨʝʤʷ ʧʦʷʚʣʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʝʡ ʚ ʥʘʯʘʣʝ ʵʪʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʦʪʦʞʜʝʩʪʚʣʷʝʤʦʛʦ ʥʘʤʠ ʩ çɹʦʣʴʰʠʤ ɺʟʨʳʚʦʤè, ʠ, ʚʠʜʠʤʦ, ʧʦʡʜʸʪ ʚʩʧʷʪʴ ʧʦ ʩʧʠʨʘʣʠ ʥʘ 

ʩʣʝʜʫʶʱʠʡ ʚʠʪʦʢ ʧʨʠ ʦʙʨʘʪʥʦʤ ʧʨʦʮʝʩʩʝ ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʂʦʩʤʦʩʘ, ʪʦ ʝʩʪʴ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ʤʘʩʩʳ-ʵʥʝʨʛʠʠ ʚ çʪʸʤʥʫʶ ʵʥʝʨʛʠʶè. ɿʝʣʴʜʦʚʠʯ ʗ.ɹ. ʠ 

ʅʦʚʠʢʦʚ ʀ.ɼ. ʩ ʙʝʩʧʦʢʦʡʩʪʚʦʤ ʧʠʰʫʪ: 
 

çéʚ ʤʦʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʩʪʨʝʣʘ ʚʨʝʤʝʥʠ ʥʝ ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʷ. 

ɽʩʣʠ ʙʳ ʦʥʘ ʩʤʝʥʠʣʘ ʥʘʧʨʘʚʣʝʥʠʝ, ʪʦ ʚ ʩʞʠʤʘʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ ʣʫʯʠ ʩʚʝʪʘ, ʥʘʧʨʠʤʝʨ, ʚʤʝʩʪʦ ʪʦʛʦ, 

ʯʪʦʙʳ ʠʟʣʫʯʘʪʴʩʷ ʟʚʝʟʜʘʤʠ ʠ ʫʭʦʜʠʪʴ ʚ ʤʠʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʭʦʜʠʣʠ ʙʳ ʚ ʟʚʝʟʜʳ ʠ ʪ.ʜ. ʕʪʦ ʷʚʥʦ 

ʙʝʩʩʤʳʩʣʝʥʥʦè [10]32. 

 

ï ɸ ʝʩʪʴ ʣʠ ʫ ɺʨʝʤʝʥʠ ʥʘʧʨʘʚʣʝʥʠʝ? ï ʩʧʨʦʩʠʤ ʤʳ. ï ʄʦʞʝʪ ʵʪʦ ʠʣʣʶʟʠʷ, ʯʪʦ ɺʨʝʤʷ 

çʠʜʸʪè ʦʪ ʧʨʦʰʣʦʛʦ ʯʝʨʝʟ ʥʘʩʪʦʷʱʝʝ ʚ ʙʫʜʫʱʝʝ? 

ɺʨʝʤʷ ʝʩʪʴ ʚʩʝʛʜʘ ʠ ʚʝʟʜʝ. ɿʘʯʝʤ ɺʨʝʤʝʥʠ çʠʜʪʠè ʪʫʜʘ, ʛʜʝ ʦʥʦ ʫʞʝ ʝʩʪʴ? ɿʥʘʯʠʪ, ʫ 

ɺʨʝʤʝʥʠ ʥʝʪ ʩʢʦʨʦʩʪʠ. ɹʝʩʩʤʳʩʣʝʥʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʪʝʯʝʥʠʷ ɺʨʝʤʝʥʠ ʦʪ ʧʨʦʰʣʦʛʦ ʢ 

ʙʫʜʫʱʝʤʫ ʠ ʠʟʤʝʥʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ɺʨʝʤʝʥʠ ʦʪ ʙʫʜʫʱʝʛʦ ʚ ʧʨʦʰʣʦʝ. ʊʫʪ ʤʳ ʜʦʣʞʥʳ 

ʨʘʟʦʯʘʨʦʚʘʪʴ ʬʘʥʪʘʩʪʦʚ ʪʝʤ, ʯʪʦ ʧʫʪʝʰʝʩʪʚʠʝ ʚ ʧʨʦʰʣʦʝ ʠ ʚ ʙʫʜʫʱʝʝ ʚ ʧʨʠʥʮʠʧʝ ʥʝʚʦʟʤʦʞʥʦ. 

ʅʘʰ ʤʠʨ ʪʘʢʦʡ, ʯʪʦ  

ɺʨʝʤʷ ʥʝ ʠʜʸʪ ʥʠ ʚʧʝʨʸʜ, ʥʠ ʥʘʟʘʜ, 

ɺʨʝʤʷ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʠʢʦʛʜʘ, 

ɺʨʝʤʷ ʧʨʦʩʪʦ çʠʜʸʪè, 

ɺʨʝʤʷ çʭʦʜʠʪè ʧʦ ʢʨʫʛʫ, 

ʋ ɺʨʝʤʝʥʠ ʥʝʪ ʥʠ ʧʨʦʰʣʦʛʦ, ʥʠ ʙʫʜʫʱʝʛʦ, ʘ ʝʩʪʴ ʪʦʣʴʢʦ ʥʘʩʪʦʷʱʝʝ, ʜʘ ʠ ʪʦ ï ʤʛʥʦʚʝʥʠʝ. 
 

çʇʨʠʟʨʘʯʥʦ ʚʩʸ ʚ ʵʪʦʤ ʤʠʨʝ ʙʫʰʫʶʱʝʤ, 

ɽʩʪʴ ʪʦʣʴʢʦ ʤʠʛ, ʟʘ ʥʝʛʦ ʠ ʜʝʨʞʠʩʴ. 

ɽʩʪʴ ʪʦʣʴʢʦ ʤʠʛ ʤʝʞʜʫ ʧʨʦʰʣʳʤ ʠ ʙʫʜʫʱʠʤ, 

ʀ ʠʤʝʥʥʦ ʦʥ ʥʘʟʳʚʘʝʪʩʷ ʞʠʟʥʴ!è 

(ʃ. ɼʝʨʙʝʥʝʚ) 

 

ɽʩʣʠ ʛʣʦʙʘʣʴʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʦʩʤʦʩʘ ʤʝʥʷʶʪʩʷ ʧʦ ʟʘʢʦʥʫ ʍʘʙʙʣʘ, ʵʪʦ 

ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʂʦʩʤʦʩʘ. ʄʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚ ʥʘʰʝʤ ʤʠʨʝ, 

ʯʪʦʙʳ ʯʪʦ-ʪʦ ʠʟʤʝʥʠʣʦʩʴ, ʜʦʣʞʥʘ ʚʦʟʥʠʢʥʫʪʴ ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʩʪʨʫʢʪʫʨʝ 

ʂʦʩʤʦʩʘ. ʀʩʢʣʶʯʝʥʠʡ ʥʝʪ ʠ ʜʣʷ ɺʨʝʤʝʥʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʫʯʠʪʳʚʘʷ ʬʘʢʪʦʨ ʃʦʨʝʥʮʘ, ʪʝʢʫʱʝʝ 

ʚʨʝʤʷ ʨʘʚʥʦ 

T2
t = T0

2(1ïH2
0/C2) = 1/H2

0(1ïH2
0/C2) = 1/H2

0ï1/C2 

                                                      
32 ɿʝʣʴʜʦʚʠʯ ʗ.ɹ., ʅʦʚʠʢʦʚ ʀ.ɼ. ʉʪʨʦʝʥʠʝ ʠ ʵʚʦʣʶʮʠʷ ɺʩʝʣʝʥʥʦʡ. ʅʘʫʢʘ., ʄʦʩʢʚʘ, 1975, ʩ.713ï714. 
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T = (1/ȹűHï1/ű0)1/2 

ʛʜʝ ȹűH = ʉ2 ï (ʉ2 ï v2
H) = v2

H = H0 ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʚʥʦʝ 

ʧʦʩʪʦʷʥʥʦʡ ʍʘʙʙʣʘ, ű0 ï çʬʦʥʦʚʳʡè ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʂʦʩʤʦʩʘ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʠʟ ʵʪʦʡ ʬʦʨʤʫʣʳ ʚʠʜʥʦ, ʯʪʦ ɺʨʝʤʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʪʦ ʝʩʪʴ 

ʠʜʪʠ ʚ ʧʨʦʰʣʦʝ. ɺʨʝʤʷ ʝʩʪʴ, ʠ ʚʩʸ. 
ɺ ʫʩʣʦʚʠʷʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʷ ʘʙʩʦʣʶʪʥʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʙʩʦʣʶʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ. 

ʄʳ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʥʝ ʘʙʩʦʣʶʪʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ ï ʘʙʩʦʣʶʪʥʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ, ʪʦʯʥʦ ʨʘʚʥʘʷ 

299792458 ʤ/ʩ = 2,99792458 Ĭ108 ʤ/ʩ ʠ ʥʝ ʟʘʚʠʩʷʱʘʷ ʦʪ ʚʳʙʦʨʘ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ, ʠ 

ʥʝ ʟʘʚʠʩʷʱʘʷ ʦʪ ʜʚʠʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ, ʪʦ ʝʩʪʴ ʠʥʚʘʨʠʘʥʪʥʘʷ, ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʚʦʡʩʪʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. ʀʥʚʘʨʠʘʥʪʥʦʩʪʴ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʧʦʩʪʫʣʠʨʫʝʤʘʷ ʝʱʸ ɸ. ʕʡʥʰʪʝʡʥʦʤ ʚ 

1905 ʛʦʜʫ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʩʝʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ, ʥʦ ʪʦʣʴʢʦ ʚ çʜʚʫʭʩʪʦʨʦʥʥʝʤè (ʢ ʟʝʨʢʘʣʫ ʠ 

ʦʙʨʘʪʥʦ) ʵʢʩʧʝʨʠʤʝʥʪʝ, ʧʦʩʢʦʣʴʢʫ ʥʝʚʦʟʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ 

ʯʘʩʪʠʮ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʚʦ ʚʩʸʤ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ, ʪʦ ʝʩʪʴ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʘ ʠ ʤʝʥʷʝʪʩʷ ʦʪ ʚʨʝʤʝʥʠ. ʅʘ 

ʵʪʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʢʦʥʩʪʘʥʪʝ ʧʦʩʪʨʦʝʥʘ ʚʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ ʚʤʝʩʪʝ ʩ ʪʝʦʨʠʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ɺʳʚʦʜʳ ʠʟʣʘʛʘʝʤʦʡ ʥʘʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʟʚʦʣʷʶʪ ʫʩʦʤʥʠʪʴʩʷ ʚ 

ʘʙʩʦʣʶʪʥʦʩʪʠ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʨʦʣʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ɸ. ʕʡʥʰʪʝʡʥ, ʚʚʦʜʷ ʚʪʦʨʦʡ ʧʦʩʪʫʣʘʪ ʚ 

ʉʊʆ, ʩʘʤ ʩʦʤʥʝʚʘʣʩʷ ʚ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ: 
 

çʄʥʝ ʢʘʞʝʪʩʷ ʥʝʚʝʨʦʷʪʥʳʤ, ʯʪʦʙʳ ʭʦʜ ʢʘʢʦʛʦ-ʥʠʙʫʜʴ ʧʨʦʮʝʩʩʘ (ʥʘʧʨʠʤʝʨ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʚʝʪʘ ʚ ʧʫʩʪʦʪʝ) ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʯʠʪʘʪʴ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʠʨʝè [2]33. 

 

ʇʦʩʪʦʷʥʩʪʚʦ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʦʟʥʘʯʘʝʪ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʧʦʩʪʦʷʥʩʪʚʦ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ; ʘ ʧʦʩʪʦʷʥʩʪʚʦ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʟʥʘʯʘʝʪ ʥʝ ʯʪʦ ʠʥʦʝ, 

ʢʘʢ ʧʦʩʪʦʷʥʩʪʚʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʦʝ ʠ ʩʦʟʜʘʸʪ ʵʪʦʪ ʧʦʪʝʥʮʠʘʣ, ʪʦ ʝʩʪʴ çʨʘʩʭʦʜʫʝʪè 

ʵʥʝʨʛʠʶ ʜʣʷ ʩʚʦʝʛʦ çʩʫʱʝʩʪʚʦʚʘʥʠʷè. ʇʦʣʥʘʷ ʵʥʝʨʛʠʷ ʂʦʩʤʦʩʘ ï ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ. 

ʂʘʢ ʥʝ ʛʦʚʦʨʠʪʴ ʦ ʩʪʨʫʢʪʫʨʝ ʂʦʩʤʦʩʘ, ʝʩʣʠ ʵʥʝʨʛʠʷ ʂʦʩʤʦʩʘ ʝʩʪʴ ʚʝʟʜʝ ʠ ʚʩʝʛʜʘ, ʦʥʘ ʥʠʛʜʝ 

ʥʝ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ, ʘ çʨʘʩʪʚʦʨʝʥʘè ʚ ʦʙʲʸʤʝ ʂʦʩʤʦʩʘ. ʇʣʦʪʥʦʩʪʴ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè ʥʝ ʟʘʚʠʩʠʪ 

ʦʪ ʚʨʝʤʝʥʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ çɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘè ʥʝ ʙʳʣʦ. ɸʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʠʠ ʚ 

ʧʨʠʨʦʜʝ, ʢʘʢ ʤʳ ʟʥʘʝʤ, ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, ʚʘʞʥʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ, ʪʦ ʝʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ çʥʘʧʨʷʞʝʥʠʝè ȹű =U, ʢʘʢ ʚ ʩʣʫʯʘʝ ʨʘʟʥʠʮʳ ʚʳʩʦʪ ʥʘ 

ʧʣʦʪʠʥʝ, ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʠʣʠ ʨʘʟʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ. 

ʕʥʝʨʛʠʷ ʚ ʙʝʩʢʦʥʝʯʥʳʡ ʂʦʩʤʦʩ ʠʟʚʥʝ ʥʝ ʧʦʩʪʫʧʘʝʪ, ʚʦʚʥʝ ʥʝ ʠʟʣʫʯʘʝʪʩʷ; ʢʦʣʠʯʝʩʪʚʦ 

ʵʥʝʨʛʠʠ ʚ ʂʦʩʤʦʩʝ ï ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ. ɺʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʝʨʝʭʦʜ ʵʥʝʨʛʠʠ ʠʟ ʦʜʥʦʡ ʬʦʨʤʳ ʚ 

ʜʨʫʛʫʶ ï ʟʘʢʦʥ ʍʘʙʙʣʘ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʢʦʩʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ, ʘ ʠʤʝʥʥʦ: ʚ ʂʦʩʤʦʩʝ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʤʘʪʝʨʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʥʘ ʚʝʣʠʯʠʥʫ ȹű = v2 = H2 = C2 ï (C2 ï 

H2). 

ɺ ʫʩʣʦʚʠʷʭ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʥʝ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʠʟʤʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʘʷ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ, 

ʟʘʚʠʩʠʪ ʦʪ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ, ʪʦ ʝʩʪʴ ʨʘʚʥʘ C = (ű)1/2. ɺʪʦʨʦʡ 

ʧʦʩʪʫʣʘʪ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʦ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʣʝʞʘʱʠʡ ʚ ʬʫʥʜʘʤʝʥʪʝ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʥʝʩʦʩʪʦʷʪʝʣʝʥ. ɺ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʤʳ ʜʦʣʞʥʳ ʧʦʩʪʫʣʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʩʮʠʣʣʠʨʫʶʱʝʡ ʵʥʝʨʛʦ-ʤʘʪʝʨʠʘʣʴʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʂʦʩʤʦʩʘ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ çʢʘʞʜʦʡ ʷʯʝʡʢʝè, ʨʘʚʥʳʤ 

ű0 = ʉ2 = (8,98755 Ĭ10 16 ʤ2ʩ2) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʉ = (ȹű)1/2 = (ȹʉ2)1/2. ʆʜʥʘʢʦ ʚ 

ʂʦʩʤʦʩʝ ʧʨʦʠʩʭʦʜʠʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʩʩʳ-ʵʥʝʨʛʠʠ ʩʦ çʩʢʦʨʦʩʪʴʶè ʠ ʧʦ 

ʟʘʢʦʥʫ ʍʘʙʙʣʘ, ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ ʟʘ ʩʯʸʪ ʧʝʨʝʭʦʜʘ 

çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè ʚ ʵʥʝʨʛʠʶ ʤʘʩʩʳ. ʇʦ ʟʘʢʦʥʫ ʍʘʙʙʣʘ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

(ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ȹűH = ʉ2 ï (ʉ2 ï ʅ2) = ʅ2) ʂʦʩʤʦʩʘ ʧʦʚʩʝʤʝʩʪʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʨʘʚʥʫʶ 

ʅ2/1ʄʧʢ = 5,59559 Ĭ10ï36 ʩï2 = ȹűH. 

ɻʨʘʜʠʝʥʪ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʚʥʳʡ ʫʩʢʦʨʝʥʠʶ aH, ʚ ʤʘʩʰʪʘʙʝ ɺʩʝʣʝʥʥʦʡ ʨʘʚʝʥ: 

                                                      
33 ʕʡʥʰʪʝʡʥ ɸ. ʉʦʙʨʘʥʠʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ï ʄ.; ʅʘʫʢʘ, 1965,1966, ʪ.1, ʩ.319ï320. 
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grad ȹűH = aH = 5,59559 Ĭ10ï36 ʩï2/R = 4,415173 Ĭ10ï62 ʤï1ʩï2 

(ʧʨʠ R = 1,2673546 Ĭ1026 ʤ). 

ʊʦʛʜʘ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʧʨʠ ʨʘʚʥʦʟʘʤʝʜʣʝʥʥʦʤ ʜʚʠʞʝʥʠʠ ʦʪ ʥʘʩ ʢ ʟʚʝʟʜʝ ʥʘ ʢʨʘʶ 

ɺʩʝʣʝʥʥʦʡ ʩʦʩʪʘʚʠʪ: 
V2 = ʉ2 ï 2aHR = ʉ2 ï 2ȹűH = 

=  (8,98755 Ĭ1016 ʤ2ʩ2 ï 2 Ĭ 4,415173 Ĭ10ï62 ʤï1ʩï2 Ĭ 1,2673546 Ĭ1026ʤ) = 

= 8,98755 Ĭ1016 ʤ2ʩ2 ï 11,19118 Ĭ10ï36 ʤ2ʩ2. 

ʕʪʘ ʬʦʨʤʫʣʘ ʬʘʢʪʠʯʝʩʢʠ ï ʬʦʨʤʫʣʘ ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ 

ʨʘʩʩʪʦʷʥʠʝʤ ʚ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ. 

ʈʘʙʦʪʘ ʧʦ ʜʚʠʞʝʥʠʶ ʣʫʯʘ ʩʚʝʪʘ ʩ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ V0 = C ʚ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ 

ʧʦʣʝ ʩ ʫʩʢʦʨʝʥʠʝʤ aH ʥʘ ʨʘʩʩʪʦʷʥʠʝ R ʨʘʚʥʘ: 
ɸ = FR = mV2

0/2 ï mV2
R/2 

maR = mV2
0/2 ï mV2

R/2 

aR = V2
0/2 ï V2

R/2, 

ʦʪʢʫʜʘ 

V2
R = V2

0 ï 2 aHR = ʉ2 ï 2aHR. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ, ʨʘʚʥʦʤ ʨʘʟʥʠʮʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ, 

ȹű = GM/R = v2 

a = GM/R2 = ȹű/R = v2/R 

ï ʵʪʦ ʫʩʢʦʨʝʥʠʝ ʪʝʣʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ v, ʢʦʛʜʘ ʢʘʢ ʨʘʟ ʧʨʦʷʩʥʷʝʪʩʷ 

ʠʩʪʠʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʫʩʢʦʨʝʥʠʷ ʢʘʢ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʮʝʥʪʨʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʥʝʨʛʠʠ ï ʮʝʥʪʨʘ ʤʘʩʩ. 

ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦʪ ʟʘʢʦʥ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ, ʘ ʠʤʝʥʥʦ 

ȹű = v2 = ʘR = ʉ2 = R2/ʊ2. 

ʅʘ ʛʨʘʥʠʮʝ ɺʩʝʣʝʥʥʦʡ ʧʨʠ ʩʢʦʨʦʩʪʠ ʉ ʠ ȹű=ʉ2 ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʜʣʷ 

ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ (ʨʘʜʠʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ) ʨʘʚʥʦ 

aű = ȹű/R = ʉ2/R = ʉ/ʊ = ʉH0 = 7,09159 Ĭ10ï10 ʤ/ʩ2. 

ʀʟ ʬʦʨʤʫʣ ʚʳʰʝ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ H0 = a/ʉ, ʪʦʛʜʘ ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ ʨʘʚʥʘ ʫʩʢʦʨʝʥʠʶ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʟʘ ʩʝʢʫʥʜʫ. ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʥʘʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʩ 

ʫʩʢʦʨʝʥʠʝʤ ʨʘʩʰʠʨʷʝʪʩʷ ɺʩʝʣʝʥʥʘʷ. 

ʄʳ ʟʥʘʝʤ, ʯʪʦ ʩʚʝʪ ʤʘʪʝʨʠʘʣʝʥ, ʪʦʛʜʘ ʧʦʯʝʤʫ ʥʝʣʴʟʷ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʥ çʧʘʜʘʝʪè ʥʘ ʥʘʩ 

ʪʘʢ ʞʝ, ʢʘʢ ʢʘʤʝʥʴ ʧʘʜʘʝʪ ʥʘ ɿʝʤʣʶ, ʩ ʫʩʢʦʨʝʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ? ɼʣʷ ɺʩʝʣʝʥʥʦʡ 

ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʨʘʚʥʦ 

aG = GM/R2 = 7,096 Ĭ10ï10 ʤ/ʩ2 

aű = aG 

(ʛʜʝ M = 17,06729 Ĭ1052 ʢʛ ï ʤʘʩʩʘ ʬʘʢʪʠʯʝʩʢʦʡ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ ɺʩʝʣʝʥʥʦʡ, R = 1,2673546 

Ĭ1026 ʤ ï ʨʘʜʠʫʩ ɺʩʝʣʝʥʥʦʡ). 
ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʩʧʫʪʥʠʢʠ çʇʠʦʥʝʨ-10è ʠ çʇʠʦʥʝʨ-11è, ʫʞʝ ʣʝʪʷʱʠʝ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʪʦʨʤʦʟʷʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ (ʟʘʤʝʜʣʝʥʠʝʤ) ʨʘʚʥʳʤ ap å (8,74Ñ1,33) Ĭ10ï10 ʤ/ʩ2, 

ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʦʨʠʝʡ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʟʥʘʯʝʥʠʶ 

aG = ʉH0 = 7,09159 Ĭ10 ï10 ʤ/ʩ2, ʨʘʚʥʳʤ çʫʩʢʦʨʝʥʠʶ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡè. 

ʕʥʝʨʛʝʪʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʂʦʩʤʦʩʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʝʥʩʪʚʦʤ çʨʘʙʦʪʳè ʧʦ ʪʷʛʦʪʝʥʠʶ 

çʨʘʙʦʪʝè ʧʦ ʫʩʣʦʚʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʝʥʩʪʚʦʤ ʩʠʣ ʪʷʛʦʪʝʥʠʷ ʠ çʨʘʩʰʠʨʝʥʠʷè, 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʝʥʩʪʚʦʤ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʪʝʥʮʠʘʣʫ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ: 

ɸG = AH 

FGR = mV2
H = mȹűH 

GmMR/R2 = mȹűH 

GM/R = ȹűH 

ȹűG = ȹűH. 

ʆʪʩʶʜʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦ ɺʩʝʣʝʥʥʦʡ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ, ʘ ʧʨʦʠʩʭʦʜʠʪ ʮʠʢʣʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʪʝʨʠʠ ʠʟ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè ʠ ʦʙʨʘʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʝʨʝʭʦʜʘ ʤʘʪʝʨʠʠ ʚ 

çʪʸʤʥʫʶ ʵʥʝʨʛʠʶè, ʯʪʦ ʤʳ ʚʦʩʧʨʠʥʠʤʘʝʤ ʢʘʢ çɹʦʣʴʰʦʡ ʚʟʨʳʚè ʠ ʨʘʩʰʠʨʝʥʠʝ-ʩʞʘʪʠʝ 

ɺʩʝʣʝʥʥʦʡ. ʇʝʨʠʦʜ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʦʠʪ ʦʧʨʝʜʝʣʠʪʴ. 

ʆʪʥʦʰʝʥʠʝ ȹűH/ȹű0 = aH/aG = 1,606 Ĭ1052 ï çʙʦʣʴʰʦʝ ʯʠʩʣʦè. 
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çʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʚʦʚʩʝ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʦʩʥʦʚʘʥʦ ʥʘ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦʙ ʫʨʘʚʥʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʚʝʱʝʩʪʚʘ, ʟʘʧʦʣʥʷʶʱʝʛʦ ɺʩʝʣʝʥʥʫʶè [10, c. 663]. ɿʜʝʩʴ 

ʥʝʦʙʭʦʜʠʤʦ ʚʩʧʦʤʥʠʪʴ ʌʨʝʜʘ ʍʦʡʣʘ, ʙʨʠʪʘʥʩʢʦʛʦ ʘʩʪʨʦʥʦʤʘ ʠ ʘʩʪʨʦʬʠʟʠʢʘ, ʢʦʪʦʨʳʡ ʚ 1948 ʛʦʜʫ 

ʧʨʝʜʣʦʞʠʣ ʩʪʘʮʠʦʥʘʨʥʫʶ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ, ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʢʦʥʮʝʧʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ɺʩʝʣʝʥʥʦʡ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ. ʇʨʦ ʵʪʫ ʢʦʥʮʝʧʮʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʟʘʢʦʥʝ ʍʘʙʙʣʘ, ʍʦʡʣ ʛʦʚʦʨʠʣ, ʯʪʦ 

ʦʥʘ çʦʩʥʦʚʘʥʘ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʚʦʟʥʠʢʣʘ ʚ ʧʨʦʮʝʩʩʝ ʦʜʥʦʛʦ-ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʤʦʱʥʦʛʦ ʚʟʨʳʚʘ ʠ ʧʦʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʣʠʰʴ ʢʦʥʝʯʥʦʝ ʚʨʝʤʷé ʕʪʘ ʠʜʝʷ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ 

ʢʘʞʝʪʩʷ ʤʥʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡè. ʆʪ ʥʝʛʦ ʠ ʧʦʰʣʦ ʚʳʨʘʞʝʥʠʝ çBig Bangè ï 

çɹʦʣʴʰʦʡ ɺʟʨʳʚè (ʙʦʣʝʝ ʪʦʯʥʳʡ ʧʝʨʝʚʦʜ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ çɹʦʣʴʰʦʡ ʭʣʦʧʦʢè). 

ʌʨʝʜ ʍʦʡʣ ʩʯʠʪʘʣ, ʯʪʦ çʈʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʧʨʦʠʩʭʦʜʠʪ ʚʝʯʥʦ! ɺʝʱʝʩʪʚʦ ʨʦʞʜʘʝʪʩʷ ʚ 

ʧʫʩʪʦʪʝ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʩ ʪʘʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʯʪʦ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ɺʩʝʣʝʥʥʦʡ ʦʩʪʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʦʡè. ʕʪʘ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʙʝʟ ʩʠʥʛʫʣʷʨʥʦʩʪʝʡ ʠ ʧʨʦʜʦʣʞʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘʟʘʜ ʢ 

ʪʦʯʢʝ çɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘè, ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ï ʂʦʩʤʦʣʦʛʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (Steady State 

Cosmology), ʢʦʪʦʨʘʷ ʧʨʦʚʦʟʛʣʘʩʠʣʘ ʧʦʣʥʦʝ ʨʘʚʥʦʧʨʘʚʠʝ ʚʩʝʭ ʪʦʯʝʢ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ ʠ 

ʩʯʠʪʘʣʘ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʨʘʩʰʠʨʷʝʪʩʷ, ʥʦ ʥʘʯʘʣʘ ʥʝ ʠʤʝʝʪ, ʘ ʚ ʢʦʩʤʦʩʝ ʠʟ ʧʦʣʷ ʦʙʨʘʟʫʝʪʩʷ ʥʦʚʦʝ 

ʚʝʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʟʘʧʦʣʥʷʝʪ ʨʘʩʰʠʨʷʶʱʝʝʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʫʜʘʣʷʶʱʠʤʠʩʷ ʧʦ ʟʘʢʦʥʫ 

ʍʘʙʙʣʘ ʛʘʣʘʢʪʠʢʘʤʠ. 

ʂʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɸ. ʕʡʥʰʪʝʡʥʦʤ ʚ 1917 ʛʦʜʫ, ʙʳʣʘ 

ʩʪʘʮʠʦʥʘʨʥʦʡ, ʪʦ ʝʩʪʴ ʥʝʠʟʤʝʥʥʦʡ ʚʦ ʚʨʝʤʝʥʠ. 
 

çʄʝʪʨʠʢʘ ʉɺ (ʉʪʘʮʠʦʥʘʨʥʦʡ ɺʩʝʣʝʥʥʦʡ ʌ. ʍʦʡʣʘ ï ʧʨʠʤʝʯ. ʘʚʪʦʨʘ) ʷʚʣʷʝʪʩʷ ʢʘʢ ʨʘʟ ʪʦʯʥʳʤ 

ʨʝʰʝʥʠʝʤ ʜʣʷ ʧʫʩʪʦʛʦ ʤʠʨʘ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ȿ = 3H2/ʉ2è [10]34. 

 

ʗ.ɹ. ɿʝʣʴʜʦʚʠʯ ʠ ʀ.ɼ. ʅʦʚʠʢʦʚ ʚ ʩʚʦʝʡ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʤʦʥʦʛʨʘʬʠʠ çʉʪʨʦʝʥʠʝ ʠ ʵʚʦʣʶʮʠʷ 

ɺʩʝʣʝʥʥʦʡè, ʠʟʜʘʥʥʦʡ ʚ 1975 ʛʦʜʫ, ʫʜʠʚʣʷʶʪʩʷ: 
 

çʆʜʥʘʢʦ ʘʚʪʦʨʳ ʉɺ ʧʨʝʜʣʘʛʘʶʪ ʩʚʦʶ ʪʝʦʨʠʶ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʝʘʣʴʥʦʡ, ʥʘʙʣʶʜʘʝʤʦʡ, çʥʘʰʝʡè 

ɺʩʝʣʝʥʥʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʤʘʪʝʨʠʶ, ʟʚʝʟʜʳ, ʙʘʨʠʦʥʳ, ʨʝʣʠʢʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝè. 

çɺʘʞʥʝʡʰʠʡ ʤʦʤʝʥʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʚʪʦʨʳ ʉɺ ʪʨʝʙʫʶʪ ʠʩʪʠʥʥʦʡ, ʬʠʟʠʯʝʩʢʦʡ, ʘ ʥʝ 

ʪʦʣʴʢʦ ʤʝʪʨʠʯʝʩʢʦʡ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ. ʆʥʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʟʘʜʘʥʠʝʤ ʤʝʪʨʠʢʠè 

[10, ʩ. 665]. 

 

ɺʦʪ ʠ ʧʨʝʢʨʘʩʥʦ! 
 

çʇʦ ʪʝʦʨʠʠ ʉɺ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʝʯʥʦ, ʦʪ t = ïÐ, ʩʦʭʨʘʥʷʣʘʩʴ ʦʜʥʘ ʠ ʪʘ ʞʝ ʩʨʝʜʥʷʷ 

ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ɟʚʝ ɦʠ (ʜʦʙʘʚʣʝʥʦ ʧʦʩʣʝ 1965 ʛ.) ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ɟʨʝʣè. 

çʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʧʨʠʰʣʦʩʴ ʚʚʝʩʪʠ ʥʝʠʟʚʝʩʪʥʳʡ ʨʘʥʝʝ ʧʨʦʮʝʩʩ ʨʦʞʜʝʥʠʷ ʚʝʱʝʩʪʚʘ ʠʟ ʉ-

ʧʦʣʷè [10, ʩ. 665]. 

çéʧʦ ʦʙʱʠʤ ʧʨʠʥʮʠʧʘʤ, ʚʦʟʤʦʞʝʥ ʠ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʚʨʘʱʝʥʠʷ ʙʘʨʠʦʥʦʚ ʚ ʉ-ʧʦʣʝè. 

çʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʘʪʠʯʝʩʢʦʡ, ʥʝʠʟʤʝʥʥʦʡ ɺʩʝʣʝʥʥʦʡ, ʥʝʩʦʤʥʝʥʥʦ, ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʦʩʪʘʚʣʝʥʦ. ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʪʘʮʠʦʥʘʨʥʘʷ ɺʩʝʣʝʥʥʘʷ, ʚ 

ʢʦʪʦʨʦʡ ʭʘʙʙʣʦʚʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʨʦʞʜʝʥʠʝʤ ʚʝʱʝʩʪʚʘè [10, ʩ. 699]. 

çʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʪʝʦʨʠʷ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ɺʩʝʣʝʥʥʦʡ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʦʧʨʦʚʝʨʛʥʫʪʦʡè 

 

ï ʟʘʢʣʶʯʘʶʪ ʗ.ɹ. ɿʝʣʴʜʦʚʠʯ ʠ ʀ.ɼ. ʅʦʚʠʢʦʚ. ʅʦ ʧʨʦʙʣʝʤʘ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ 

ʦʩʪʘʣʘʩʴ. 
 

çʆʜʠʥ ʧʦʜʭʦʜ ʢ ʵʪʦʡ ʚʝʣʠʯʠʥʝéʧʦʜʩʢʘʟʳʚʘʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ȿ ï ʩʤï2. ʕʪʦ ʢʨʠʚʠʟʥʘ ʧʫʩʪʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʦ ʪʝʦʨʠʷ ʪʷʛʦʪʝʥʠʷ ʩʚʷʟʳʚʘʝʪ ʢʨʠʚʠʟʥʫ ʩ ʵʥʝʨʛʠʝʡ, ʠʤʧʫʣʴʩʦʤ ʠ ʜʘʚʣʝʥʠʝʤ 

ʚʝʱʝʩʪʚʘ. ʇʝʨʝʥʦʩʷ ʚ ʫʨʘʚʥʝʥʠʷʭ ʪʷʛʦʪʝʥʠʷ ʯʣʝʥʳ ʩ ȿ ʚ ʧʨʘʚʫʶ ʯʘʩʪʴ, ʧʦʣʫʯʠʤ (Rik ï İgikR) =  

8ˊG/ʩ4Tik ï gikȿ. ʇʨʝʜʧʦʣʦʞʝʥʠʝ ȿÍ0 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʫʩʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʟʜʘʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʧʦʣʝ ʪʘʢʦʝ, ʢʘʢ ʝʩʣʠ ʙʳ ʚ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʭʦʜʠʣʦʩʴ ʚʝʱʝʩʪʚʦ ʩ ʧʣʦʪʥʦʩʪʴʶ ʤʘʩʩʳ ɟȿ = ʩ2ȿ/8ˊG, 

ʧʣʦʪʥʦʩʪʴʶ ʵʥʝʨʛʠʠ Ůȿ = ʩ 4ȿ/8ˊG ʠ ʜʘʚʣʝʥʠʝʤ Pȿ = ïŮȿ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʣʦʪʥʦʩʪʠ 

ʵʥʝʨʛʠʠ ʚʘʢʫʫʤʘ ʠ ʜʘʚʣʝʥʠʠ (ʪʝʥʟʦʨʝ ʥʘʪʷʞʝʥʠʡ) ʚʘʢʫʫʤʘè. çʕʪʠ ʚʝʣʠʯʠʥʳ Ůȿ ʠ Pȿ ʥʝ ʧʨʦʷʚʣʷʶʪʩʷ 

ʥʠ ʚ ʦʧʳʪʘʭ ʩ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʥʠ ʚ ʦʙʣʘʩʪʠ ʘʪʦʤʥʦʡ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʠʟʠʢʠéè 

                                                      
34 ɿʝʣʴʜʦʚʠʯ ʗ.ɹ., ʅʦʚʠʢʦʚ ʀ.ɼ. ʉʪʨʦʝʥʠʝ ʠ ʵʚʦʣʶʮʠʷ ɺʩʝʣʝʥʥʦʡ. ʅʘʫʢʘ., ʄʦʩʢʚʘ, 1975, ʩ. 664. 
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çɽʜʠʥʩʪʚʝʥʥʳʡ ʪʠʧ ʷʚʣʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʶʪʩʷ Ůȿ ʠ Pȿ , ʩʫʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʷʚʣʝʥʠʷè 

[10, ʩ. 211]. 

çéʠʟ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʤʦʞʥʦ ʫʞʝ ʩʝʡʯʘʩ ʧʦʩʪʘʚʠʪʴ ʧʨʝʜʝʣʳ |ɟȿ| < 5Ŀ10ï28 ʛ/ʩʤ3, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ |ȿ| < 10ï54 ʩʤï2è. 

çʆʙʨʘʪʠʤʩʷ ʪʝʧʝʨʴ ʢ ʜʨʫʛʦʡ ʩʪʦʨʦʥʝ ʜʝʣʘ, ʘ ʠʤʝʥʥʦ ʢ ʪʝʩʥʦʡ ʩʚʷʟʠ ʚʦʧʨʦʩʘ ʦ ȿ ʩ ʪʝʦʨʠʝʡ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮè [10, ʩ. 212]. 

çéʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʘʢʫʫʤʘ ʨʘʚʥʘ ʥʫʣʶè. 

 

ʅʦ 
 

çʕʪʦʪ ʦʙʭʦʜ ʚʦʧʨʦʩʘ ʦʙ ʵʥʝʨʛʠʠ ʚʘʢʫʫʤʘ ʭʦʨʦʰ ʚʝʟʜʝ, ʢʨʦʤʝ ʪʝʦʨʠʠ ʪʷʛʦʪʝʥʠʷ! ʇʣʦʪʥʦʩʪʴ 

ʵʥʝʨʛʠʠ ʚʘʢʫʫʤʘé ʚ ʟʘʜʘʯʘʭ ʪʷʛʦʪʝʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʢʘʢ ʨʝʘʣʴʥʘʷ, ʥʝ ʩʦʢʨʘʱʘʶʱʘʷʩʷ ʥʘʙʣʶʜʘʝʤʘʷ 

ʚʝʣʠʯʠʥʘè [10, ʩ. 214]. 

 

ɼʘʣʝʝ ɿʝʣʴʜʦʚʠʯ ʗ.ɹ. ʚ ʧʨʠʣʦʞʝʥʠʠ ʢ ʩʚʦʝʡ ʩʪʘʪʴʝ ʜʘʸʪ ʦʮʝʥʢʫ ʯʠʩʣʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ȿ, 

ʧʦʣʫʯʘʝʤʫʶ ʠʟ ʪʝʦʨʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʩ ʤʘʩʩʦʡ ʧʨʦʪʦʥʘ m: 

 

çɟȿ å m(mc/h)3 å 1017 ʛ/ʩʤ3, 

ȿ = 10ï10 ʩʤï2 
ʗʩʥʦ, ʯʪʦ ʪʘʢʘʷ ʦʮʝʥʢʘ ʥʝ ʠʤʝʝʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ. éʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ 

ʚʝʣʠʯʠʥʦʡ ȿ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʪʝʦʨʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʠ ʚʝʣʠʯʠʥʦʡ, ʜʦʧʫʩʪʠʤʦʡ 

ʠʟ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, |ȿ| < 10ï54 ʩʤï2 ʠ |ɟȿ| < 5Ā10ï28 ʛ/ʩʤ3è, 

 

ï ʟʘʢʣʶʯʘʝʪ ɿʝʣʴʜʦʚʠʯ ʗ.ɹ. [10, ʩ. 228]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʫʧʠʨʘʝʤʩʷ ʚ ʵʪʫ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ ʢʘʢ ʚ ʩʪʝʥʫ. ʗʩʥʦ, ʯʪʦ 

ʛʨʦʤʘʜʥʘʷ ʵʥʝʨʛʠʷ çʚʘʢʫʫʤʘè ʪʨʘʪʠʪʩʷ ʥʝ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ. ʈʘʙʦʪʘ-ʵʥʝʨʛʠʷ ʧʦ 

çʨʘʩʰʠʨʝʥʠʶè ɺʩʝʣʝʥʥʦʡ ʨʘʚʥʘ: 

ɸH = ɽ = Mv2
H = MH0

2 = M(ű0ïű) = Mȹű. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ ʤʘʩʩ ʰʘʨʦʦʙʨʘʟʥʦʡ ɺʩʝʣʝʥʥʦʡ 

çʩʦʚʝʨʰʘʝʪè ʨʘʙʦʪʫ ʧʦ çʩʞʘʪʠʶè: 

ɸG = ï3/5GM2/R 

|ɸH| = |ɸG| 

MH0
2 =3/5GM2/R. 

ʂʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɺʩʝʣʝʥʥʦʡ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɸ.ʕʡʥʰʪʝʡʥʦʤ ʚ 1917 ʛʦʜʫ, ʙʳʣʘ 

ʩʪʘʮʠʦʥʘʨʥʦʡ, ʪʦ ʝʩʪʴ ʥʝʠʟʤʝʥʥʦʡ ʚʦ ʚʨʝʤʝʥʠ. ɼʣʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʆʊʆ 

ʕʡʥʰʪʝʡʥ ʚʚʸʣ ʚ ʥʠʭ ȿ-ʯʣʝʥ, çʦʧʠʩʳʚʘʶʱʠʡ ʜʘʚʣʝʥʠʝè. 

ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʝʜʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ çʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦè ʜʘʚʣʝʥʠʷ ï ʢʦʩʤʦʣʦʛʠ-

ʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ɸ. ʕʡʥʰʪʝʡʥ ʧʠʰʝʪ: 
 

çʄʳ ʧʨʠʜʝʤ ʢ ʩʦʛʣʘʩʠʶ ʩ ʵʪʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ, ʝʩʣʠ ʚ ʥʘʰʝʤ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʦʤ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʜʦʙʘʚʠʤ ʯʣʝʥ, ʦʧʠʩʳʚʘʶʱʠʡ ʜʘʚʣʝʥʠʝ. ʕʪʦ ʜʘʚʣʝʥʠʝ, ʦʜʥʘʢʦ, ʥʝ ʩʣʝʜʫʝʪ ʩʤʝʰʠʚʘʪʴ ʩ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʩʣʫʞʠʪ ʣʠʰʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʚʳʨʘʞʝʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ 

ʚʥʫʪʨʠ ʚʝʱʝʩʪʚʘè [2]35. 

çɽʩʣʠ ɺʩʝʣʝʥʥʘʷ ʢʚʘʟʠʵʚʢʣʠʜʦʚʘ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʝ ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʙʝʩʢʦʥʝʯʝʥ, ʪʦ ů 

ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʥʫʣʶ. ʆʜʥʘʢʦ ʤʘʣʦʚʝʨʦʷʪʥʦ, ʯʪʦʙʳ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʚʦ ɺʩʝʣʝʥʥʦʡ 

ʙʳʣʘ ʙʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʘʚʥʘ ʥʫʣʶ. 

ɺʨʷʜ ʣʠ ʤʦʞʥʦ ʪʘʢʞʝ ʦʞʠʜʘʪʴ, ʯʪʦ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ ʥʘʰʝ ʛʠʧʦʪʝʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʭʦʪʷ 

ʬʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʵʪʦʛʦ ʜʘʚʣʝʥʠʷ ʩʤʦʞʝʪ ʙʳʪʴ ʚʳʷʩʥʝʥʘ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʤʳ ʛʣʫʙʞʝ 

ʧʦʡʤʝʤ ʟʘʢʦʥʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ.éʧʦʣʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʪ 

ʬʠʟʠʯʝʩʢʠʭè [2, ʪ.2, ʩ.81]. 

 
ʅʘʩ, ʢʦʥʝʯʥʦ, ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʆʊʆ ʠʥʪʝʨʝʩʫʝʪ ʢʦʩʤʦʣʦ-

ʛʠʯʝʩʢʠʡ ʯʣʝʥ p, çʦʧʠʩʳʚʘʶʱʠʡ ʜʘʚʣʝʥʠʝè, ï ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ ȿ, ʚʚʝʜʸʥʥʘʷ 

ʕʡʥʰʪʝʡʥʦʤ ʚ 1917 ʛʦʜʫ ʚ ʨʘʙʦʪʝ çɺʦʧʨʦʩʳ ʢʦʩʤʦʣʦʛʠʠ ʠ ʦʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠè ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʘʥʪʠʪʷʛʦʪʝʥʠʷ (ʘʥʪʠʛʨʘʚʠʪʘʮʠʠ, ʦʪʪʘʣʢʠʚʘʥʠʷ) ʚ ʩʪʘʪʠʯʥʦʡ ʤʦʜʝʣʠ ɺʩʝʣʝʥʥʦʡ, ʧʦʪʦʤʫ 

ʯʪʦ ʙʝʟ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ȿ ʧʦ ʬʦʨʤʫʣʝ ʕʡʥʰʪʝʡʥʘ ɺʩʝʣʝʥʥʘʷ ʜʦʣʞʥʘ 

çʩʭʣʦʧʳʚʘʪʴʩʷè ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʪʷʛʦʪʝʥʠʷ. ɸ. ʕʡʥʰʪʝʡʥʫ ʧʨʠʰʣʦʩʴ ʜʣʷ ʩʪʘʪʠʯʥʦʡ, ʢʘʢ ʦʥ 

                                                      
35 ʕʡʥʰʪʝʡʥ ɸ. ʉʦʙʨʘʥʠʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ï ʄ.; ʅʘʫʢʘ, 1965,1966, ʪ.2, ʩ.80. 
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ʩʯʠʪʘʣ, ɺʩʝʣʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʪʴ ʩʠʣʘʤ ʪʷʛʦʪʝʥʠʷ (ʜʣʷ ʤʘʩʩʳ m=1), ʨʘʚʥʳʤ FG = GM/R2 ʩʠʣʳ 

ʘʥʪʠʪʷʛʦʪʝʥʠʷ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ çʨʘʩʩʪʦʷʥʠʶè Fȿ = C2ȿR/3. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʨʘʟʤʝʨʥʦʩʪʴ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ȿ ʩʤï2 (ʤï2 ʚ ʉʀ), ʪʦ ʝʩʪʴ ʦʙʦʟʥʘ-

ʯʘʝʪ ʢʨʠʚʠʟʥʫ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʚ ʦʪʩʫʪʩʪʚʠʝ ʢʨʠʚʠʟʥʳ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ï ʧʣʦʪʥʦʩʪʠ ʦʜʥʦʨʦʜʥʦʡ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè ɺʩʝʣʝʥʥʦʡ: 

ɟ = C2ȿ/8ˊG = 1/GT2, 

ʦʪʢʫʜʘ 

ȿ = 8ˊ/C2T2 = 8ˊH2
0/C2 = 8ˊ/R2 = 16,0 ʭ10ï52 ʤï2, 

ʛʜʝ R ï ʨʘʜʠʫʩ ɺʩʝʣʝʥʥʦʡ, H0 ï ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ. 

(ȿ = 8ˊ/C2T2 = 8ˊH2
0/C2 = 8ˊ v2

H/C2 = 8ˊȹűH/ű0, 

ʛʜʝ ȹűH = ʉ2 ï (ʉ2 ï v2
H) = v2

H = H2
0 ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʚʥʦʝ 

ʧʦʩʪʦʷʥʥʦʡ ʍʘʙʙʣʘ ʠ ű0 ï çʬʦʥʦʚʳʡè ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʂʦʩʤʦʩʘ). 
ʂʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ ʕʡʥʰʪʝʡʥʘ ȿ ʫʜʠʚʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʢʚʘʜʨʘʪʫ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ʍʘʙʙʣʘ ʠ ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ ʵʣʝʤʝʥʪʘʨʥʦʤʫ ʢʚʘʥʪʫ ʵʥʝʨʛʠʠ 

ʂʦʩʤʦʩʘ-ɺʨʝʤʝʥʠ, ʛʝʥʝʨʠʨʫʝʤʦʡ ʂʦʩʤʦʩʦʤ ʚ ʝʜʠʥʠʮʝ ʦʙʲʸʤʘ ʚ 1 ʤ3 

ʍ = 15,8247 Ĭ10ï52 ɼʞ ʩ ʤï3 = ɢ, 

ʯʪʦ ʤʳ ʧʦʢʘʟʘʣʠ ʚ [9]36. 

ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠ ʚʩʝ ʜʨʫʛʠʝ 

ʧʦʣʷ ʠ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʜʚʠʞʝʥʠʷ, ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʬʠʟʠʯʝʩʢʠ ʟʘʤʝʥʠʪʴ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʣʝʤ, ʦʧʠʩʳʚʘʝʤʳʤ ʣʶʙʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʣʝʤ ʂʦʩʤʦʩʘ, ʪʨʝʙʫʶʱʠʭ ʜʣʷ ʩʚʦʝʛʦ 

çʜʚʠʞʝʥʠʷè ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʥʝʨʛʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ 

ʩ ʂʦʩʤʦʩʦʤ. ʇʨʦ ʦʪʩʫʪʩʪʚʠʝ ʛʨʘʚʠʪʘʮʠʠ ʛʦʚʦʨʠʪ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʪʷʛʦʪʝʥʠʝ ʠ ʘʥʪʠʪʷʛʦʪʝʥʠʝ, 

ʢʘʟʘʣʦʩʴ ʙʳ ʦʜʥʦʨʦʜʥʳʝ ʷʚʣʝʥʠʷ ʝʜʠʥʦʡ ʧʨʠʨʦʜʳ, ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʙʝʩʩʠʣʴʥʘ ʦʙʲʷʩʥʠʪʴ ʚ 

ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʟʘʢʦʥʘ, ʘ ʦʙʲʷʩʥʷʝʪ ʩʦʚʝʨʰʝʥʥʦ ʧʦ-ʨʘʟʥʦʤʫ, ʘ ʠʤʝʥʥʦ: ʧʨʠʪʷʞʝʥʠʝʤ ʤʘʪʝʨʠʠ ʠ 

çʪʸʤʥʦʡ ʵʥʝʨʛʠʝʡè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʩʪʦʷʱʫʶ ʩʠʩʪʝʤʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʬʠʟʠʢʠ ʕʡʥʰʪʝʡʥʘ-

ɻʠʣʴʙʝʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʠʜʦʠʟʤʝʥʠʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʚʢʣʶʯʘʣʠ ʚʩʝ ʧʦʣʷ, ʚʩʝ 

ʩʪʨʫʢʪʫʨʳ, ʚʩʝ ʯʘʩʪʠʮʳ ʠ ʚʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺʦʟʤʦʞʥʦ ʣʠ ʵʪʦ? ʇʦʜ ʩʠʣʫ ʣʠ ʯʝʣʦʚʝʢʫ ʦʧʠʩʘʪʴ 

ʙʫʨʣʷʱʠʡ ʦʢʝʘʥ ʥʝʠʩʯʝʨʧʘʝʤʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʚʝʯʥʦʛʦ ʚʨʝʤʝʥʠ? ʈʘʟʚʝ ʯʪʦ çʟʘ ʪʝʦʨʠʶ 

ʧʨʠʤʫʪʩʷ ʤʘʪʝʤʘʪʠʢʠè? ʅʘʰʝ ʜʝʣʦ ʚʳʜʚʠʥʫʪʴ ʬʠʟʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʘ ʪʘʤ ʤʘʪʝʤʘʪʠʢʠ ʧʫʩʪʴ 

çʜʝʣʘʶʪ ʩ ʵʪʠʤʠ ʨʝʰʝʥʠʷʤʠ, ʯʪʦ ʦʥʠ ʭʦʪʷʪè [11]37. 

ɼʣʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʆʊʆ ʕʡʥʰʪʝʡʥ ʚʚʸʣ ʚ ʥʠʭ ȿ-ʯʣʝʥ, ʬʘʢʪʠʯʝʩʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʙʩʦʣʶʪʥʦʡ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʨʘʚʥʦʡ ʩʠʣʝ ʦʪʪʘʣʢʠʚʘʥʠʷ, 

ʫʨʘʚʥʦʚʝʰʠʚʘʶʱʝʡ ʩʠʣʫ ʪʷʛʦʪʝʥʠʷ ʠ ʟʘʚʠʩʷʱʝʡ ʪʦʣʴʢʦ ʦʪ ʨʘʩʩʪʦʷʥʠʷ: 

Fȿ = 1/3 ȿ RmC2. 

ɺʦ-ʧʝʨʚʳʭ, ʤʳ ʟʥʘʝʤ, ʯʪʦ ʥʠʯʝʛʦ ʘʙʩʦʣʶʪʥʦʛʦ ʚ ʂʦʩʤʦʩʝ ʥʝʪ. 

ʂʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ ɸ. ʕʡʥʰʪʝʡʥʘ ȿ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʦʧʦʨʮʠ-

ʦʥʘʣʴʥʳʡ ʠʟʤʝʥʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ɺʨʝʤʝʥʠ, ʪʦ ʝʩʪʴ 

ʧʦʩʪʦʷʥʥʦʡ ʍʘʙʙʣʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ɺʩʝʣʝʥʥʦʡ ʨʘʚʝʥ ȹűG = 

GM/R, ʘ ʵʥʝʨʛʦ-ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ȹűȿ = C2ȿR, ʛʨʘʜʠʝʥʪʳ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʨʘʚʥʳ ʫʩʢʦʨʝʥʠʷʤ ʪʷʛʦʪʝʥʠʷ ʠ ʘʥʪʠʪʷʛʦʪʝʥʠʷ. 

ʅʘ ʛʨʘʥʠʮʝ ɺʩʝʣʝʥʥʦʡ ȹűG = GM/R = ȹűȿ = ȿC2R, ʦʪʢʫʜʘ 

ȿ = 1/R = 1/1,2673546 Ĭ1026 ʤ = 0,789 Ĭ10ï26 ʤï1?38 

ʉ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 3: 

ȹűG = GM/R = ȹűȿ =ȿC2R/3, 

ʦʪʢʫʜʘ 

= 3/R = 3/1,2673546 Ĭ1026 ʤ = 2,36 Ĭ10ï26 ʤï1? 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ R, ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ ʫʨʘʚʥʦʚʝʰʠʚʘʝʪʩʷ ʩʠʣʦʡ ʘʥʪʠʪʷʛʦʪʝʥʠʷ, 

ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ ʫʩʢʦʨʝʥʠʷ ʠ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ: 

FG = Fȿ 

GmM/R2 = 1/3 ȿRmC2 

                                                      
36 ʅʠʢʠʪʠʥ ɸ.ʇ. çʂ ʵʥʝʨʛʦʜʠʥʘʤʠʢʝ ʜʚʠʞʫʱʝʛʦʩʷè ʂʦʩʤʦʩʘ. 2014. 
37 ɸ.ɸ. ʌʨʠʜʤʘʥ. ʀʟʙʨʘʥʥʳʝ ʪʨʫʜʳ. ʇʦʜ ʨʝʜʘʢʮʠʝʡ ʧʨʦʬ. ʃ.ʉ. ʇʦʣʘʢʘ. ʄ., ʅʘʫʢʘ, 1966, ʩ.402. 
38 ʄʆʀ 2015-02-12: ʏʪʦ ʦʟʥʘʯʘʶʪ ʵʪʠ ʚʦʧʨʦʩʠʪʝʣʴʥʳʝ ʟʥʘʢʠ ʫ ʬʦʨʤʫʣ ʟʜʝʩʴ ʠ ʜʘʣʝʝ? 
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GM/R2 = 1/3 ȿRC2 

GM/R = 1/3 ȿR2C2, 

ʦʪʢʫʜʘ ʧʨʠ ɟ1 = 3H2/8ˊG 

ȿ = 3GM/R3C2 = 3H2/2C2 = 3/2ȹűH/ȹű0 = 0,93389 Ĭ10ï52 ʤï2, ? 

ʧʨʠ ɟ2 = 3H2/4ˊG 

ȿ = 3GM/R3C2 = 3H2/C2 = 3ȹűH/ȹű0 = 1,86778 Ĭ10ï52 ʤï2,? 

ʧʨʠ ɟ3 = 1/T2G 

ȿ = 3GM/R3C2 = 4ˊ/T2C2 = 4ˊH2/C2 = 4ˊ ȹűH/ȹű0 = 7,8237 Ĭ10ï52 ʤï2, ? 

ʛʜʝ C2 = ȹű0 ï ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ɺʩʝʣʝʥʥʦʡ, ʘ H2 = v2 = ȹűH = (73 ʢʤ/ʩ/ʄʧʢ)2 = 

(2,3655 Ĭ 10ï18 ʩï1)2 ï ʫʤʝʥʴʰʝʥʠʝ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ ʠʟ-ʟʘ 

ʤʘʩʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʧʝʨʝʭʦʜʘ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè ʚ ʙʘʨʠʦʥʥʫʶ ʤʘʩʩʫ-ʵʥʝʨʛʠʶ, ȹűH/ȹű0 = 

0,6225935 Ĭ10ï52, ʪʦʛʜʘ 

ȿ = 4ˊ ȹűH/ȹű0, 

ʪʦ ʝʩʪʴ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ ʨʘʚʥʘ ʦʪʥʦʰʝʥʠʶ ʚʝʣʠʯʠʥʳ ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢ ʧʦʣʥʦʤʫ ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʫ ʂʦʩʤʦʩʘ. ɹʝʟ 4ˊ, ʢʦʥʝʯʥʦ, ʟʜʝʩʴ ʪʦʞʝ ʥʝ 

çʦʙʦʰʣʦʩʴè, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ çʩʬʝʨʠʯʝʩʢʠʡè ʭʘʨʘʢʪʝʨ ʵʪʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʇʨʠ H2 = v2 = ȹűH = (73,0 ʢʤ/ʩ/ʄʧʢ)2 = (2,3655 Ĭ10ï18 ʩï1)2 = 5,59559 Ĭ10ï36 ʤ2 ʩï2 

ȿ73 = 4ˊȹűH/ȹű0 = 7,8237 Ĭ10ï52 ʤï2, 

ʛʜʝ ȹű0= C2. 

ɼʣʷ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ, ʩʪʘʮʠʦʥʘʨʥʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ 

ȿ = 3H2/C2 = 3ȹűH/ȹű0 = 1,86778 Ĭ10ï52 

(ʢʦʵʬʬʠʮʠʝʥʪ 3 çʠʜʸʪè ʠʟ ʫʨʘʚʥʝʥʠʡ ɸ. ʕʡʥʰʪʝʡʥʘ). 

ʇʨʘʚʠʣʴʥʝʝ, ʥʘʚʝʨʥʦ, ʟʘʧʠʩʘʪʴ 

ȿ å H2/C2 = ȹűH/ȹű0 = 0,6225935 Ĭ10ï52. 

ʆʪʩʶʜʘ, ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ ȿ ï ʵʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ, ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʵʥʝʨʛʠʠ ʥʦʚʦʡ ʦʙʨʘʟʫʶʱʝʡʩʷ ʛʨʘʚʠʪʠʨʫʶʱʝʡ 

ʤʘʪʝʨʠʠ ʢʦ ʚʩʝʡ ʵʥʝʨʛʠʠ-ʤʘʪʝʨʠʠ ʂʦʩʤʦʩʘ. 
 

çʅʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠ ʜʨʫʛʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʘ ʠʤʝʥʥʦ, ʯʪʦ ʥʴʶʪʦʥʦʚʩʢʘʷ ʩʠʣʘ ʣʠʰʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʤ ʩʠʣʦʡ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʘ ʯʪʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʥʘ ʧʝʨʝʜʘʝʪʩʷ 

ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʠʞʝʥʠʡ ʠʣʠ ʧʫʪʝʤ ʜʝʬʦʨʤʘʮʠʠ ʚ ʩʨʝʜʝ, ʟʘʧʦʣʥʷʶʱʝʡ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʪʨʝʤʣʝʥʠʝ ʢ ʝʜʠʥʦʦʙʨʘʟʠʶ ʚ ʧʦʥʠʤʘʥʠʠ ʧʨʠʨʦʜʳ ʩʠʣ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʦʪʝʟʝ ʦʙ ʵʬʠʨʝè [2]39. 

ɻ.ɸ. ʃʦʨʝʥʮ çʣʠʰʠʣ ʵʬʠʨ ʝʛʦ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʘ ʤʘʪʝʨʠʶ ï ʝʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʂʘʢ ʚ 

ʧʫʩʪʦʪʝ, ʪʘʢ ʠ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ ʥʦʩʠʪʝʣʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʵʬʠʨ, 

ʥʦ ʥʝ ʤʘʪʝʨʠʷ, ʢʦʪʦʨʫʶ ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʨʘʟʜʨʦʙʣʝʥʥʦʡ ʥʘ ʘʪʦʤʳ. ʇʦ ʪʝʦʨʠʠ ʃʦʨʝʥʮʘ, ʜʚʠʞʫʪʩʷ 

ʦʜʥʠ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʠè [2]40. 

çʏʪʦ ʢʘʩʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʣʦʨʝʥʮʦʚʘ ʵʬʠʨʘ, ʪʦ éɻ.ɸ. ʃʦʨʝʥʮ ʦʩʪʘʚʠʣ ʝʤʫ ʣʠʰʴ 

ʦʜʥʦ ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʦ ï ʥʝʧʦʜʚʠʞʥʦʩʪʴ. ʂ ʵʪʦʤʫ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʚʩʸ ʠʟʤʝʥʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʚʥʝʩʣʘ ʩʧʝʮʠʘʣʴʥʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚ ʢʦʥʮʝʧʮʠʶ ʵʬʠʨʘ, ʩʦʩʪʦʷʣʦ ʚ ʣʠʰʝʥʠʠ ʵʬʠʨʘ ʠ 

ʧʦʩʣʝʜʥʝʛʦ ʝʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʚʦʡʩʪʚʘè (çʥʝʧʦʜʚʠʞʥʦʩʪʠè ï ʧʨʠʤʝʯ. ʘʚʪʦʨʘ) [2, ʩ. 685]. 

çéʤʘʪʝʨʠʷ ʠ ʠʟʣʫʯʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʦʩʦʙʳʤʠ 

ʬʦʨʤʘʤʠ ʵʥʝʨʛʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʩʦʤʘʷ ʤʘʩʩʘ ʪʝʨʷʝʪ ʩʚʦʝ ʦʩʦʙʦʝ 

ʧʦʣʦʞʝʥʠʝ ʠ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʦʩʦʙʦʡ ʬʦʨʤʦʡ ʵʥʝʨʛʠʠ. 

ʄʝʞʜʫ ʪʝʤ ʙʣʠʞʘʡʰʝʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʧʝʮʠʘʣʴʥʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʝ 

ʪʨʝʙʫʝʪ ʙʝʟʫʩʣʦʚʥʦʛʦ ʦʪʨʠʮʘʥʠʷ ʵʬʠʨʘ. ʄʦʞʥʦ ʧʨʠʥʷʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʬʠʨʘ; ʥʝ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ 

ʟʘʙʦʪʠʪʴʩʷ ʦ ʪʦʤ, ʯʪʦʙʳ ʧʨʠʧʠʩʳʚʘʪʴ ʝʤʫ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʚʠʞʝʥʠʷ; ʠʥʘʯʝ ʛʦʚʦʨʷ, 

ʘʙʩʪʨʘʛʠʨʫʷʩʴ, ʥʫʞʥʦ ʦʪʥʷʪʴ ʫ ʥʝʛʦ ʧʦʩʣʝʜʥʠʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ, ʢʦʪʦʨʳʡ ʝʤʫ ʝʱʝ ʦʩʪʘʚʠʣ 

ʃʦʨʝʥʮè [2, ʩ. 685]. 

 

ʅʝʧʦʜʚʠʞʥʳʡ, ʘʙʩʦʣʶʪʥʳʡ ʵʬʠʨ, ʦʙʣʘʜʘʶʱʠʡ ʢʘʢʠʤʠ-ʣʠʙʦ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʢʘʢ ʧʨʠʚʝʣʠʛʠʨʦʚʘʥʥʘʷ ʘʙʩʦʣʶʪʥʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯʸʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ 

                                                      
39 ʕʡʥʰʪʝʡʥ ɸ. ʉʦʙʨʘʥʠʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ï ʄ.; ʅʘʫʢʘ, 1965,1966, ʩ. 683.ɸ. ʕʡʥʰʪʝʡʥ, çʕʬʠʨ ʠ 

ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠè, ʈʝʯʴ, ʧʨʦʠʟʥʝʩʸʥʥʘʷ 5 ʤʘʷ 1920 ʛ. ʚ ʃʝʡʜʝʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʦ ʧʦʚʦʜʫ 

ʠʟʙʨʘʥʠʷ ʕʡʥʰʪʝʡʥʘ ʧʦʯʸʪʥʳʤ ʧʨʦʬʝʩʩʦʨʦʤ ʵʪʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
40 ʉ. 684. ɸ. ʕʡʥʰʪʝʡʥ, çʕʬʠʨ ʠ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠè. 
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ʥʘʫʢʠ ʥʝʧʨʠʝʤʣʝʤ. ɸʙʩʦʣʶʪʥʦʡ ʩʠʩʪʝʤʳ ʙʳʪʴ ʥʝ ʤʦʞʝʪ. ʅʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʬʠʨ ʥʝʦʙʭʦʜʠʤ, 

ʧʦʪʦʤʫ ʯʪʦ 
 

çéʦʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʘʜʝʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʵʬʠʨ ʩʫʱʝʩʪʚʫʝʪ. ʉʦʛʣʘʩʥʦ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝʤʳʩʣʠʤʦ 

ʙʝʟ ʵʬʠʨʘ; ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʪʘʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝ ʪʦʣʴʢʦ ʙʳʣʦ ʙʳ ʥʝʚʦʟʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʩʚʝʪʘ, ʥʦ ʥʝ ʤʦʛʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʤʘʩʰʪʘʙʳ ʠ ʯʘʩʳ ʠ ʥʝ ʙʳʣʦ ʙʳ ʥʠʢʘʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʭr ʨʘʩʩʪʦʷʥʠʡ ʚ ʬʠʟʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ. ʆʜʥʘʢʦ ʵʪʦʪ ʵʬʠʨ ʥʝʣʴʟʷ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ 

ʩʦʩʪʦʷʱʠʤ ʠʟ ʧʨʦʩʣʝʞʠʚʘʝʤʳʭ ʚʦ ʚʨʝʤʝʥʠ ʯʘʩʪʝʡ; ʪʘʢʠʤ ʩʚʦʡʩʪʚʦʤ ʦʙʣʘʜʘʝʪ ʪʦʣʴʢʦ ʚʝʩʦʤʘʷ 

ʤʘʪʝʨʠʷ; ʪʦʯʥʦ ʪʘʢ ʞʝ ʢ ʥʝʤʫ ʥʝʣʴʟʷ ʧʨʠʤʝʥʷʪʴ ʧʦʥʷʪʠʝ ʜʚʠʞʝʥʠʷè [2]41. 

 

ɸ. ʕʡʥʰʪʝʡʥ ʧʦʩʪʦʷʥʥʦ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ, ʯʪʦ çʩʧʝʮʠʘʣʴʥʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

ʥʝ ʪʨʝʙʫʝʪ ʙʝʟʫʩʣʦʚʥʦʛʦ ʦʪʨʠʮʘʥʠʷ ʵʬʠʨʘè [2, ʩ. 68]. 
 

çʉʧʝʮʠʘʣʴʥʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʟʘʧʨʝʱʘʝʪ ʩʯʠʪʘʪʴ ʵʬʠʨ ʩʦʩʪʦʷʱʠʤ ʠʟ ʯʘʩʪʠʮ, 

ʧʦʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ ʚʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ, ʥʦ ʛʠʧʦʪʝʟʘ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʵʬʠʨʘ ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʅʝ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ ʧʨʠʧʠʩʳʚʘʪʴ ʵʬʠʨʫ 

ʩʦʩʪʦʷʥʠʝ ʜʚʠʞʝʥʠʷè [2, ʩ. 686]. 

çʆʪʨʠʮʘʪʴ ʵʬʠʨ ï ʵʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʟʥʘʯʠʪ ʧʨʠʥʠʤʘʪʴ, ʯʪʦ ʧʫʩʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʠʤʝʝʪ 

ʥʠʢʘʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚè [2, ʩ. 687]. 

çʄʳʩʣʴ ʄʘʭʘ ʥʘʭʦʜʠʪ ʩʚʦʝ ʧʦʣʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʵʬʠʨʝ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ, ʤʝʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥ·ʛʦ ʢʦʥʪʠʥʫʫʤʘ ʚ ʦʢʨʝʩʪʥʦʩ-

ʪʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʭr ʪʦʯʝʢ ʨʘʟʣʠʯʥʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʠ ʚʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ. éʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʟʥʘʥʠʝ ʪʦʛʦ ʬʘʢʪʘ, çʧʫʩʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦè ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʨʦʜʥʳʤ ʠ ʠʟʦʪʨʦʧʥʳʤ, ʚʳʥʫʞʜʘʝʪ ʥʘʩ ʦʧʠʩʳʚʘʪʴ ʝʛʦ 

ʩʦʩʪʦʷʥʠʝ ʩ ʧʦʤʦʱʴʶ ʜʝʩʷʪʠ ʬʫʥʢʮʠʡ ï ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ gɛɜè. çʕʬʠʨ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʝʩʪʴ ʩʨʝʜʘ, ʩʘʤʘ ʧʦ ʩʝʙʝ ʣʠʰʝʥʥʘʷ ʚʩʝʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʷʶʱʘʷ ʤʝʭʘʥʠʯʝʩʢʠʝ (ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ) ʧʨʦʮʝʩʩʳè, çéʵʬʠʨ ʦʙʱʝʡ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʤʳ ʧʦʣʫʯʘʝʤ ʠʟ ʵʬʠʨʘ ʃʦʨʝʥʮʘ, ʨʝʣʷʪʠʚʠʨʫʷ ʧʦʩʣʝʜʥʠʡè [2, ʩ. 687ï688]. 

çʅʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ éʙʝʟ ʧʦʪʝʥʮʠʘʣʦʚ ʪʷʛʦʪʝʥʠʷ; ʧʦʩʣʝʜʥʠʝ ʩʦʦʙʱʘʶʪ ʝʤʫ 

ʤʝʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ï ʙʝʟ ʥʠʭ ʦʥʦ ʚʦʦʙʱʝ ʥʝʤʳʩʣʠʤʦ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘè [2, ʩ. 688]. 

çʇʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʪʝʦʨʠʠ ʢʘʞʝʪʩʷ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʡ ʬʦʨʤʘʣʴʥʦʡ ʧʨʠʯʠʥʦʡ; ʢʘʢ ʙʫʜʪʦ ʙʳ 

ʧʨʠʨʦʜʘ ʤʦʛʣʘ ʥʘʜʝʣʠʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʵʬʠʨ ʚʤʝʩʪʦ ʧʦʣʝʡ ʪʠʧʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʪʘʢʞʝ ʠ 

ʧʦʣʷʤʠ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʛʦ ʪʠʧʘ, ʥʘʧʨʠʤʝʨ ʩʢʘʣʷʨʥʳʤʠ. 

ʊʘʢ ʢʘʢ, ʧʦ ʥʘʰʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʚʦʟʟʨʝʥʠʷʤ, ʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʠ ʧʦ ʩʚʦʝʡ 

ʧʨʠʨʦʜʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʩʛʫʱʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʪʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚ ʥʘʰʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʢʘʨʪʠʥʝ ʤʠʨʘ ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʨʝʘʣʴʥʦʩʪʠ, ʭʦʪʷ ʠ ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠʯʠʥʥʦ, ʘ ʠʤʝʥʥʦ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʵʬʠʨ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ; ʠʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠ ʤʘʪʝʨʠʝʡ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʙʦʣʴʰʠʤ ʰʘʛʦʤ ʚʧʝʨʝʜ ʙʳʣʦ ʙʳ ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʦʜʥʫ ʦʙʱʫʶ ʢʘʨʪʠʥʫ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ. ʊʦʛʜʘ ʙʳʣʘ ʙʳ ʜʦʩʪʦʡʥʦ ʟʘʚʝʨʰʝʥʘ ʵʧʦʭʘ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʡ ʬʠʟʠʢʠ, ʥʘʯʘʪʘʷ ʌʘʨʘʜʝʝʤ ʠ ʄʘʢʩʚʝʣʣʦʤ; ʩʛʣʘʜʠʣʘʩʴ ʙʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʤʝʞʜʫ ʵʬʠʨʦʤ ʠ 

ʤʘʪʝʨʠʝʡ, ʠ ʚʩʷ ʬʠʟʠʢʘ ʩʪʘʣʘ ʙʳ ʟʘʤʢʥʫʪʦʡ ʪʝʦʨʠʝʡ, ʧʦʜʦʙʥʦʡ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, 

ʦʭʚʘʪʳʚʘʶʱʝʡ ʛʝʦʤʝʪʨʠʶ, ʢʠʥʝʤʘʪʠʢʫ ʠ ʪʝʦʨʠʶ ʪʷʛʦʪʝʥʠʷè [2, ʩ. 688ï689]. 

çéʦʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʘʜʝʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ; ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʵʬʠʨ ʩʫʱʝʩʪʚʫʝʪ. ʉʦʛʣʘʩʥʦ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʥʝʤʳʩʣʠʤʦ ʙʝʟ ʵʬʠʨʘ; ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʪʘʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝ ʪʦʣʴʢʦ ʙʳʣʦ ʙʳ ʥʝʚʦʟʤʦʞʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʝʪʘ, ʥʦ ʥʝ ʤʦʛʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʤʘʩʰʪʘʙʳ ʠ ʯʘʩʳ ʠ ʥʝ ʙʳʣʦ ʙʳ ʥʠʢʘʢʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʭr ʨʘʩʩʪʦʷʥʠʡ ʚ ʬʠʟʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ. ʆʜʥʘʢʦ ʵʪʦʪ ʵʬʠʨ ʥʝʣʴʟʷ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʩʦʩʪʦʷʱʠʤ ʠʟ ʧʨʦʩʣʝʞʠʚʘʝʤʳʭ ʚʦ ʚʨʝʤʝʥʠ ʯʘʩʪʝʡ; ʪʘʢʠʤ ʩʚʦʡʩʪʚʦʤ ʦʙʣʘʜʘʝʪ 

ʪʦʣʴʢʦ ʚʝʩʦʤʘʷ ʤʘʪʝʨʠʷ; ʪʦʯʥʦ ʪʘʢʞʝ ʢ ʥʝʤʫ ʥʝʣʴʟʷ ʧʨʠʤʝʥʠʪʴ ʧʦʥʷʪʠʝ ʜʚʠʞʝʥʠʷè [2, ʩ. 689]. 

 

ʕʪʠʤ ʤʳ ʦʪʥʠʤʘʝʤ ʫ ʵʬʠʨʘ ʧʦ ʩʦʚʝʪʫ ɸ. ʕʡʥʰʪʝʡʥʘ ʧʦʩʣʝʜʥʠʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ï 

ʥʝʧʦʜʚʠʞʥʦʩʪʴ, ʥʦ, ʦʙʲʝʜʠʥʷʷ ʪʝʣʘ ʩ ʧʦʣʷʤʠ, ʩʦʝʜʠʥʷʝʤ ʚʩʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚ ʦʜʥʦʤ 

ʝʜʠʥʦʤ ʮʝʣʦʤ ï ʵʥʝʨʛʦ-ʤʘʪʝʨʠʘʣʴʥʦʤ ʂʦʩʤʦʩʝ. ʄʳ ʦʪʦʞʜʝʩʪʚʣʷʝʤ ʣʶʙʦʝ ʜʚʠʞʝʥʠʝ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʦʩʤʦʩʘ. 

                                                      
41 ʕʡʥʰʪʝʡʥ ɸ. ʉʦʙʨʘʥʠʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ï ʄ.; ʅʘʫʢʘ, 1965,1966, ʩ. 689. ɸ. ʕʡʥʰʪʝʡʥ, çʕʬʠʨ ʠ 

ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠè, ʈʝʯʴ, ʧʨʦʠʟʥʝʩʸʥʥʘʷ 5 ʤʘʷ 1920 ʛ. ʚ ʃʝʡʜʝʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʦ ʧʦʚʦʜʫ 

ʠʟʙʨʘʥʠʷ ʕʡʥʰʪʝʡʥʘ ʧʦʯʸʪʥʳʤ ʧʨʦʬʝʩʩʦʨʦʤ ʵʪʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 



çʄʳʩʣʠ ʦʙ ʀʩʪʠʥʝè  ɺʳʧʫʩʢ ˉ 30 
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ɺ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ çʚʝʨʥʫʪʴè ʵʬʠʨ ʚ ʚʠʜʝ ʦʩʮʠʣʣʠʨʫʶʱʝʡ ʜʠʥʘʤʠ-

ʯʝʩʢʦʡ ʵʥʝʨʛʦ-ʤʘʪʝʨʠʘʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʂʦʩʤʦʩʘ, ʢʦʪʦʨʘʷ çʤʝʨʮʘʝʪè, ʚʟʘʠʤʦʧʨʝ-

ʚʨʘʱʘʷʩʴ, ʩ ʧʝʨʠʦʜʦʤ ʚʨʝʤʝʥʠ ʇʣʘʥʢʘ. ʕʪʘ ʩʪʨʫʢʪʫʨʘ ʥʝ ʦʙʣʘʜʘʝʪ ʥʠʢʘʢʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʥʝ ʦʙʣʘʜʘʝʪ ʥʝʧʦʜʚʠʞʥʦʩʪʴʶ, ʥʝ ʩʦʦʪʥʦʩʠʪʩʷ ʥʠ ʩ ʢʘʢʦʡ ʩʠʩʪʝʤʦʡ ʦʪʩʯʸʪʘ, ʥʦ ʪʝʤ ʥʝ 

ʤʝʥʝʝ ʩʫʱʝʩʪʚʫʝʪ. ɺ ʢʘʞʜʦʡ çʷʯʝʡʢʝè ʂʦʩʤʦʩʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè ʧʝʨʠʦʜʠʯʝʩʢʦʝ çʨʦʞʜʝʥʠʝè ʠ çʩʤʝʨʪʴè ʠʟ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè ʟʨʠʤʦʡ 

ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ ʟʘ ʧʣʘʥʢʦʚʩʢʦʝ ʚʨʝʤʷ ʚ ʧʣʘʥʢʦʚʩʢʠʭ ʨʘʟʤʝʨʘʭ; ʧʨʦʠʩʭʦʜʷʪ, ʝʩʣʠ ʪʘʢ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ, çʤʘʣʝʥʴʢʠʝ ʚʟʨʳʚʳè (çSmall Bangè, çsmall explosionè) ʧʦ ʘʥʘʣʦʛʠʠ ʩ çɹʦʣʴʰʠʤ 

ʚʟʨʳʚʦʤè. ʕʥʝʨʛʝʪʠʢʘ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʠʩʳʚʘʝʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʬʦʨʤʫʣʘʤʠ: 

E = mC2 = hɜ 

E2 ï pC2 = m2C4. 

ʊʦʣʴʢʦ ʤʝʥʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʵʪʠʭ ʬʦʨʤʫʣ, ʪʘʢ ʢʘʢ ʵʥʝʨʛʠʝʡ ʩʦʛʣʘʩʥʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ ʦʙʣʘʜʘʝʪ ʥʝ ʪʝʣʦ, ʘ çʬʣʫʢʪʠʨʫʶʱʠʡè ʤʝʨʮʘʶʱʠʡ ʂʦʩʤʦʩ, ʧʝʨʠʦʜʠʯʝʩʢʠ çʧʨʦʷʚʣʷʶʱʠʡè 

ʵʪʫ ʵʥʝʨʛʠʶ ʚ ʚʠʜʝ ʟʨʠʤʦʡ ʤʘʩʩʳ ʢʘʢ çʩʛʫʱʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʣʷè ʠ çʨʘʩʭʦʜʫʶʱʠʡè ʥʘ 

ʵʪʦʪ ʧʨʦʮʝʩʩ ʵʥʝʨʛʠʶ E0 + Ek. 

ɽʩʣʠ ʟʘʢʦʥʳ ʥʘʰʝʛʦ ʤʠʨʘ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʦʡʪʠ çɹʦʣʴʰʦʤʫ ʚʟʨʳʚʫè, ʢʘʢ ʩʯʠʪʘʝʪʩʷ 13,7 

ʤʣʨʜ ʣʝʪ ʥʘʟʘʜ, ʪʦ ʥʠʯʪʦ ʥʝ ʤʝʰʘʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ çʤʘʣʝʥʴʢʠʤ ʚʟʨʳʚʘʤè ʧʣʘʥʢʦʚʩʢʦʛʦ 

ʤʘʩʰʪʘʙʘ. ʕʪʘ ʛʠʧʦʪʝʟʘ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʘʰʝʡ ʧʘʨʘʜʠʛʤʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. ʇʣʘʥʢʦʚʩʢʘʷ 

ʵʧʦʭʘ ʥʝ ʫʰʣʘ, ʦʥʘ ʚʩʝʛʜʘ ʩ ʥʘʤʠ. ʂʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ ʠ ʆʊʆ çʚʘʨʷʪʩʷè ʚ ʧʣʘʥʢʦʚʩʢʦʤ ʢʦʪʣʝ, ʥʦ 

ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠ ʵʪʦʛʦ ʢʦʪʣʘ, ʤʳ ʧʦʢʘ ʥʠʯʝʛʦ ʥʝ ʟʥʘʝʤ. 

ʇʦʜʥʠʤʝʤ ʛʦʣʦʚʫ ʢ ʟʚʸʟʜʘʤ ʠ ʦʢʠʥʝʤ ʚʟʛʣʷʜʦʤ ʠ ʤʳʩʣʴʶ ʥʘʰ ʤʠʨ. 

ɺʦʧʨʦʩʳ ʢ çɹʦʣʴʰʦʤʫ ʚʟʨʳʚʫè: 

1. ʇʦʩʣʝ ʚʟʨʳʚʘ ʤʘʪʝʨʠʷ ʨʘʩʧʨʝʜʝʣʠʣʘʩʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʦʚ 

ʨʘʚʥʦʤʝʨʥʦ? 

2. ʀʩʢʨʠʚʣʸʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ çʨʘʟʚʝʨʥʫʣʦʩʴè ʚ ʠʜʝʘʣʴʥʦ ʧʣʦʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ɽʚʢʣʠʜʘ? 

3. ɻʜʝ ʥʘʭʦʜʠʪʩʷ ʪʦʯʢʘ ʚʟʨʳʚʘ? 

4. ʂʘʢʘʷ ʩʫʙʩʪʘʥʮʠʷ çʩʛʝʥʝʨʠʨʦʚʘʣʦè çɹʦʣʴʰʦʡ ʚʟʨʳʚè ʠ ʢʫʜʘ ʦʥʦ ʠʩʯʝʟʣʦ? 

5. ʇʨʦʠʩʭʦʜʠʪ ʫʜʠʚʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʧʦ ʟʘʢʦʥʫ ʍʘʙʙʣʘ? 

6. ʏʪʦ ʙʳʣʦ ʜʦ çɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘè? 

7. ɺʩʝʣʝʥʥʘʷ ʨʦʞʜʘʝʪʩʷ ʦʜʠʥ ʨʘʟ ʠ ʥʘʚʩʝʛʜʘ, ʠʣʠ ʚʦʟʤʦʞʝʥ ʢʦʣʣʘʧʩ ʠ ʤʥʦʛʦʢʨʘʪʥʦʝ 

ʨʦʞʜʝʥʠʝ ɺʩʝʣʝʥʥʦʡ? 

8. ʆʪʢʫʜʘ ʙʝʨʸʪʩʷ ʢʦʣʦʩʩʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ? 

9. ʆʊʆ ʧʦʩʪʫʣʠʨʫʝʪ ʦʙʲʝʜʠʥʸʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ, ʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʨʘʩʰʠʨʷʝʪʩʷ, ʘ ʚʨʝʤʷ ʠʜʸʪ ʩʘʤʦ ʧʦ ʩʝʙʝ? 

10. ʉʘʤʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʟʦʪʨʦʧʥʦ ʠ ʦʜʥʦʨʦʜʥʦ, ʪʦ ʝʩʪʴ ʚ ʥʝʤ ʚʩʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʜʠʥʘʢʦʚʳʝ ʠ ʚʩʝ ʪʦʯʢʠ ʨʘʚʥʦʧʨʘʚʥʳ? 

11. ʉʦʛʣʘʩʥʦ ʆʊʆ ʤʘʪʝʨʠʷ ɺʩʝʣʝʥʥʦʡ ʜʦʣʞʥʘ ʠʩʢʨʠʚʣʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʦ 

ʠʟʤʝʨʝʥʠʷ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʝʚʢʣʠʜʦʚʦʝ ʠ ʥʝ ʠʤʝʝʪ 

ʢʨʠʚʠʟʥʳ. 

12. ɺʤʝʩʪʝ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʯʝʤʫ-ʪʦ ʥʝ ʨʘʩʰʠʨʷʶʪʩʷ ʛʘʣʘʢʪʠʢʠ. 

ʆʯʝʥʴ ʤʥʦʛʦ ʚʦʧʨʦʩʦʚ. ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʩʤʦʣʦʛʠʷ ʥʝ ʤʦʞʝʪ ʜʘʪʴ ʦʪʚʝʪʳ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʘʨʘʜʠʛʤʘ çɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘè, ʘ ʚʤʝʩʪʝ ʩ ʥʝʡ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʪʝʦʨʠʷ 

ʛʨʘʚʠʪʘʮʠʠ, ʩʝʙʷ ʠʩʯʝʨʧʘʣʠ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʪʝʦʨʠʠ çɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘè ʩʯʠʪʘʝʪʩʷ ʨʝʣʠʢʪʦʚʦʝ 

ʠʟʣʫʯʝʥʠʝ, ʩʦʭʨʘʥʠʚʰʝʝʩʷ ʩ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʦʚ ʨʦʞʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ. ʅʦ ʧʦʨʘʞʘʝʪ ʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʟʘʧʦʣʥʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʨʝʣʠʢʪʦʚʳʤ ʠʟʣʫʯʝʥʠʝʤ ʧʦʩʣʝ çɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘè. ʇʨʠ ʚʝʯʥʦʡ 

ɺʩʝʣʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʠʟʣʫʯʝʥʠʷ ʤʦʛ ʙʳ ʙʳʪʴ ʥʘʩʪʦʷʱʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦ ʚʩʝʤʫ 

ʦʙʲʸʤʫ ʂʦʩʤʦʩʘ ʧʦ ʟʘʢʦʥʫ ʍʘʙʙʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʦʡ ʤʘʪʝʨʠʠ. 

ʄʳ ʪʦʣʴʢʦ ʯʪʦ ʦʙʲʷʩʥʠʣʠ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʢʘʢ ʪʫʪ ʧʦʯʪʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʉʦʣ ʇʝʨʣʤʫʪʪʝʨ, ɹʨʘʡʘʥ ʇ. ʐʤʠʜʪ ʠ ɸʜʘʤʩ ʈʠʩʩ ʚ 1998 ʛʦʜʫ ʥʘʙʣʶʜʘʷ 

ʩʚʝʨʭʥʦʚʳʝ ʪʠʧʘ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʚ ʫʜʘʣʸʥʥʳʭ ʛʘʣʘʢʪʠʢʘʭ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʦʪʦʨʳʭ ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʟʘʢʦʥʫ ʍʘʙʙʣʘ, ʩʚʝʨʭʥʦʚʳʝ ʪʠʧʘ ʠʤʝʶʪ ʷʨʢʦʩʪʴ ʥʠʞʝ ʪʦʡ, ʢʦʪʦʨʘʷ ʠʤ ʧʦʣʘʛʘʝʪʩʷ, 

ʪʦ ʝʩʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʵʪʠʭ ʛʘʣʘʢʪʠʢ, ʚʳʯʠʩʣʝʥʥʦʝ ʧʦ ʤʝʪʦʜʫ çʩʪʘʥʜʘʨʪʥʳʭ ʩʚʝʯè (ʩʚʝʨʭʥʦʚʳʭ 

Ia), ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʴʰʝ ʨʘʩʩʪʦʷʥʠʷ, ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʦ ʟʘʢʦʥʫ ʍʘʙʙʣʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʙʳʣ 

ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʨʘʩʰʠʨʷʝʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʥʘʯʘʣʦʩʴ 5 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ. ɺʩʝ 

ʫʞʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʦ ï ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʬʘʢʪ. ʅʦ ʚʩʧʦʤʥʠʤ ɸ. ʕʜʜʠʥʛʪʦʥʘ, ʢʦʪʦʨʳʡ ʛʦʚʦʨʠʣ: çʅʝ 
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ʩʣʠʰʢʦʤ ʜʦʚʝʨʷʡʪʝ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʦʢʘ ʦʥʠ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʳ ʪʝʦʨʠʝʡè. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʵʪʦ 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʫʩʢʦʨʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ɺʩʝʣʝʥʥʦʡè ʦʟʥʘʯʘʝʪ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ 

çʩʭʣʦʧʳʚʘʥʠʝè ɺʩʝʣʝʥʥʦʡ. ɽʩʣʠ ʩʝʨʴʸʟʥʦ, ʪʦ ʫʩʢʦʨʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʣʝʛʢʦ ʠ ʧʨʦʩʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʚ ʧʘʨʘʜʠʛʤʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʘ ʠʤʝʥʥʦ: ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ɺʩʝʣʝʥʥʦʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠʟ-ʟʘ ʙʦʣʝʝ ʫʩʠʣʝʥʥʦʛʦ ʪʝʤʧʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʪʝʨʠʠ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʦʣʴʰʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʤʦʣʦʜʳʭ ʟʚʸʟʜ ʠ ʛʘʣʘʢʪʠʢ, ʪʦ 

ʝʩʪʴ 

ȹű = H2 = V2 = C2 ï (C2 ï V2). 

V2 Ÿ C2, ʧʦʩʣʝ ʯʝʛʦ ʧʦʡʜʸʪ, ʦʙʨʘʟʥʦ ʛʦʚʦʨʷ ʧʦ ʩʠʥʫʩʦʠʜʝ ʩ ʘʤʧʣʠʪʫʜʦʡ ʦʪ 0 ʜʦ ʉ2, ʦʙʨʘʪʥʳʡ 

ʧʨʦʮʝʩʩ ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʯʪʦ ʧʨʦʠʟʦʡʜʸʪ, ʢʦʛʜʘ ʧʦʪʝʥʮʠʘʣ 

ʜʦʩʪʠʛʥʝʪ ȹű = C2. ʍʦʪʷ, ʵʪʦ ʚʨʷʜ ʣʠ ʚʦʟʤʦʞʥʦ, ʧʦʪʦʤʫ ʯʪʦ, ʪʦʛʜʘ ʚʩʷ ɺʩʝʣʝʥʥʘʷ ʜʦʣʞʥʘ 

ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ çʯʸʨʥʫʶ ʜʳʨʫè. ɺʠʜʠʤʦ, ʧʨʝʜʝʣ ʢʘʢʦʡ-ʪʦ ʜʨʫʛʦʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʩʤʦʣʦʛʠʷ ʵʢʩʪʨʘʧʦʣʠʨʫʝʪ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʥʘʟʘʜ ʚʦ ʚʨʝʤʝʥʠ ʜʦʭʦʜʷ 

ʜʦ ʪʦʯʢʠ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʛʜʝ ʫʞʝ ʥʝ ʜʝʡʩʪʚʫʶʪ ʥʠʢʘʢʠʝ ʟʘʢʦʥʳ ʬʠʟʠʢʠ, ʯʪʦ ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ 

ʷʚʣʷʝʪʩʷ ʘʙʩʫʨʜʦʤ. ɺʳʭʦʜ ʠʟ ʵʪʦʛʦ ʪʫʧʠʢʘ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʥʝ ʚʦ ʚʨʝʤʝʥʠ, 

ʪʘʢ ʢʘʢ ʚʨʝʤʷ ʩʘʤʦ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʵʥʝʨʛʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʂʦʩʤʦʩʝ, ʘ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʵʥʝʨʛʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʂʦʩʤʦʩʘ. 

 

 

ʃʠʪʝʨʘʪʫʨʘ. 
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Abstract 

ɼʞʝʡʤʩ ʌʨʝʥʩʦʥ (James Franson) ʠʟ University of Maryland ʚ ʞʫʨʥʘʣʝ New Journal of 

Physics ʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ [1], ʚ ʢʦʪʦʨʦʡ, ʩʩʳʣʘʷʩʴ ʥʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʚʝʨʭʥʦʚʦʡ ʟʚʝʟʜʦʡ 

SN1987A, ʧʦʣʘʛʘʝʪ, ʯʪʦ ʬʦʪʦʥʳ ʤʦʛʫʪ ʟʘʤʝʜʣʷʪʴʩʷ ʚ ʩʚʷʟʠ ʩ ʵʬʬʝʢʪʦʤ ʚʘʢʫʫʤʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ. 

ʋʚʘʞʘʷ ʩʤʝʣʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ James Franson ʦ ʟʘʤʝʜʣʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʧʦʟʚʦʣʠʤ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʝʝ ʦʙʲʷʩʥʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʚʳʪʝʢʘʶʱʝʝ ʠʟ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʥʘʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. 

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚ 7h 35m (23.316 UT) ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʥʘʯʘʣʘ ʥʝʡʪʨʠʥʥʦʡ ʚʩʧʳʰʢʠ ʠ 

ʟʘʪʝʤ ʦʧʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ Supernova 1987A ʚ 10h 24m [23.433UT], ʧʨʦʠʟʦʰʣʦ ʬʘʢʪʠʯʝʩʢʦʝ 

ʧʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. 

ɺ ʧʘʨʘʜʠʛʤʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ [10, 11, 12, 13, 14], ʢʦʛʜʘ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʂʦʩʤʦʩʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʦʩʤʦʩʘ, ʚ 

ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʩʣʝʜʫʶʱʠʡ ʚʘʨʠʘʥʪ: ʥʝʡʪʨʠʥʦ ʠ ʬʦʪʦʥʳ çʚʳʣʝʪʝʣʠè ʠʟ ʚʟʦʨʚʘʚʰʝʡʩʷ ʟʚʝʟʜʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ, ʥʦ ʧʨʠʣʝʪʝʣʠ ʥʘ ɿʝʤʣʶ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ, ʥʝʡʪʨʠʥʦ ʥʘ 

11160 s ʨʘʥʴʰʝ ʬʦʪʦʥʦʚ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ ʚʦ 

ʚʨʝʤʝʥʠ. 

ʊʘʢʞʝ, ʨʝʟʫʣʴʪʘʪ ʵʢʩʧʝʨʠʤʝʥʪʦʚ OPERA ʚ ʨʘʟʥʠʮʝ ʚ 60 ns ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ ʧʨʠʣʸʪʘ 

ʥʝʡʪʨʠʥʦ ʠ ʬʦʪʦʥʘʤʠ ʤʳ ʚʳʥʫʞʜʝʥʳ ʧʨʠʟʥʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʚʦʟʤʦʞʥʳʤ. 

ɺʦʟʤʦʞʝʥ ʠ ʩʣʝʜʫʶʱʠʡ ʥʘʙʣʶʜʘʪʝʣʴʥʳʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ: ʧʦʩʣʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʠʥʥʦʡ ʚʩʧʳʰʢʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ ʚʨʝʤʷ [(4ˊ/3ï1)H0]1/2ʊ/ʉ2 ʩʝʢʫʥʜ 

(+ʫʯʸʪ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʛʘʣʘʢʪʠʢ) ʜʦʣʞʥʘ ʧʨʦʠʟʦʡʪʠ ʦʧʪʠʯʝʩʢʘʷ ʬʦʪʦʥʥʘʷ 

ʚʩʧʳʰʢʘ ʩʚʝʨʭʥʦʚʦʡ ʟʚʝʟʜʳ, ʯʪʦ ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. 

 
Keywords: Supernova 1987A, light, neutrino, photon, energy-gravity potential. 

 

 

1. ɺʚʝʜʝʥʠʝ 

23 ʬʝʚʨʘʣʷ 1987 ʛʦʜʘ ʚ ʤʝʩʪʥʦʡ ʛʨʫʧʧʝ ʛʘʣʘʢʪʠʢ ʚ ɹʦʣʴʰʦʤ ʄʘʛʝʣʣʘʥʦʚʦʤ ʆʙʣʘʢʝ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ~ 50 ʢʧʢ (163,0 Ĭ103 ʩʚ. ʣʝʪ = 5,1439 Ĭ1012 s) ʥʘ ʤʝʩʪʝ ʛʦʣʫʙʦʛʦ ʩʚʝʨʭʛʠʛʘʥʪʘ 

Sanduleak-1 B31 ʚʩʧʳʭʥʫʣʘ ʫʜʠʚʠʪʝʣʴʥʘʷ ʩʚʝʨʭʥʦʚʘʷ ʟʚʝʟʜʘ SN1987A. 

ʍʨʦʥʦʣʦʛʠʷ ʦʪʢʨʳʪʠʷ: 

ɺ 2h 52m 36,79s (10357 s ʦʪ 0h 00m 00s) (23.124UT [2, ʩ.726]) 
 

çé23.124 ʬʝʚʨʘʣʷ ɺʩʝʤʠʨʥʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʩʠʛʥʘʣ ʥʘ ʄʦʥʙʣʘʥʩʢʦʡ ʥʝʡʪʨʠʥʥʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ. ʉʠʛʥʘʣ ʩʦʩʪʦʷʣ ʠʟ 5 ʠʤʧʫʣʴʩʦʚ ʚʳʰʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʨʦʛʘ 7 ʄʵɺ ʟʘ ʧʨʦʤʝʞʫʪʦʢ 7 

s. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʠ ʧʦ ʵʥʝʨʛʠʠ, ʠ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩ ʧʨʝʜʩʢʘʟʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʥʳʭ ʤʦʜʝʣʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʣʣʘʧʩʘ ʞʝʣʝʟʥʦʛʦ ʷʜʨʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʢʧʢ. ɺʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ ʩ 

ʚʩʧʳʰʢʦʡ SN1987A ʨʘʚʥʘ ʝʜʠʥʠʮʝ ʥʘ 104 ʣʝʪè (ʪʝʣʝʢʩ ʂ. ʂʘʩʪʘʥʴʦʣʠ ʠʟ ʊʫʨʠʥʘ) [2]42. 

 

ɺ ʈʠʤʩʢʦʡ ʛʨʫʧʧʝ ʥʘ ʜʝʪʝʢʪʦʨʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʥʘ 1,4 s ʨʘʥʴʰʝ ʄʦʥʙʣʘʥʩʢʦʡ ʛʨʫʧʧʳ 

ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ-ʜʚʠʞʝʥʠʝ 2300-ʢʠʣʦʛʨʘʤʤʦʚʦʛʦ ʩʪʝʨʞʥʷ. [2, ʩ.727] 
 

                                                      
42 Morrison D.R. O. Review of Supernova 1987A: Preprint CERN, 26 January, 1988. ʄʦʨʨʠʩʦʥ ɼ.ʈ.ʆ. 

ʉʚʝʨʭʥʦʚʘʷ 1987ɸ: ʆʙʟʦʨ. ʋʌʅ, ʊʦʤ 156, ʚʳʧ. 4, ʜʝʢʘʙʨʴ 1988 ʛ., ʩ.726. 
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çɺʦ ʚʨʝʤʷ 2:52:35,4 UT ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʘʢʞʝ ʠʤʧʫʣʴʩʳ ʥʘ ʜʚʫʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʘʥʪʝʥʥʘʭ (ʚ ʈʠʤʝ ʠ ʄʵʨʠʣʝʥʜʝ)è [4]43. 

 

ɺ 7h 35m (23.316 UT [2, ʩ.726]) (ʯʝʨʝʟ 16943 s ʧʦʩʣʝ ʥʝʡʪʨʠʥʥʳʭ ʚʩʧʳʰʝʢ ʧʦʜ ʛʦʨʦʡ 

ʄʦʥʙʣʘʥ ʠ ʟʘ ~3h = 10800s? ʜʦ ʧʝʨʚʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘ ʬʦʪʦʧʣʘʩʪʠʥʢʝ?) ʥʝʡʪʨʠʥʥʳʝ 

ʦʙʩʝʨʚʘʪʦʨʠʠ Kamiokande II, IMB ʠ ɹʘʢʩʘʥ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚʩʧʳʰʢʠ ʥʝʡʪʨʠʥʦ, 

ʜʣʠʚʰʠʝʩʷ ʦʢʦʣʦ 13 ʩʝʢʫʥʜ. 
 

çʇʨʦʤʝʞʫʪʦʢ ʵʥʝʨʛʠʡ ʙʳʣ ʦʪ ʧʦʨʦʛʘ ʚ 7,5 ʜʦ 36 ʄʵɺè [2, ʩ.727]. 

 

ʕʪʦ ʙʳʣ ʧʝʨʚʳʡ ʩʣʫʯʘʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʡʪʨʠʥʦ ʦʪ ʚʩʧʳʰʢʠ ʩʚʝʨʭʥʦʚʦʡ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʵʥʝʨʛʠʷ ʥʝʡʪʨʠʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 99% ʦʙʱʝʡ ʵʥʝʨʛʠʠ, ʚʳʜʝʣʷʝʤʦʡ ʧʨʠ 

ʚʩʧʳʰʢʝ. ʇʦ ʦʮʝʥʢʘʤ ʧʨʠ ʚʩʧʳʰʢʝ ʩʚʝʨʭʥʦʚʦʡ SN1987A ʚʳʜʝʣʠʣʦʩʴ ʧʦʨʷʜʢʘ 1058 ʥʝʡʪʨʠʥʦ ʩ 

ʦʙʱʝʡ ʵʥʝʨʛʠʝʡ 1046 ɼʞ. 

ɺ 9h 22m ?[23.390UT] (ʯʝʨʝʟ 6420 s ʧʦʩʣʝ ʥʝʡʪʨʠʥʥʦʡ ʚʩʧʳʰʢʠ ʚ Kamiokande II, IMB ʠ 

ɹʘʢʩʘʥ) ï çɽʱʝ ʨʘʥʴʰʝ (Feb. 23.390UT) ɸ. ɼʞʦʥʩ ʥʝ ʟʘʤʝʪʠʣ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʲʝʢʪʘ ʩ ʧʦʤʦʱʴʶ 

ʩʚʦʝʛʦ ʧʦʠʩʢʦʚʦʛʦ ʪʝʣʝʩʢʦʧʘè [3, ʩ.563] ï çʚʝʨʭʥʷʷ ʦʮʝʥʢʘ ʙʣʝʩʢʘ ʧʦ ʥʘʙʣʶʜʝʥʠʶ ɸ. ɼʞʦʥʩʘ (ɸ. 

Jones) ʚ 9h 22m ʠ ʦʪʢʨʳʪʠʝ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ SN1987Aè [3, ʩ.564]? 

ɺ 10h 24m [23.433UT] (ʯʝʨʝʟ 2h 47m = 10020s ʧʦʩʣʝ ʥʝʡʪʨʠʥʥʦʡ ʚʩʧʳʰʢʠ ʚ Kamiokande II, 

IMB ʠ ɹʘʢʩʘʥ) Supernova 1987A ʜʦʩʪʠʛʘʝʪ ʟʚʸʟʜʥʦʡ ʚʝʣʠʯʠʥʳ V = 6,0 , ʘ 

ɺ 10h 41m [23.445UT] (ʯʝʨʝʟ 11160 s ʧʦʩʣʝ ʥʝʡʪʨʠʥʥʦʡ ʚʩʧʳʰʢʠ ʚ Kamiokande II, IMB ʠ 

ɹʘʢʩʘʥ) Supernova 1987A ʜʦʩʪʠʛʘʝʪ ʟʚʸʟʜʥʦʡ ʚʝʣʠʯʠʥʳ V = 6,2 ï ɼʞ. ɼʞʝʨʨʘʜ ʠ ʈ.ʍ. ʄʘʢ-ʅʦʪ 

ʦʙʥʘʨʫʞʠʣʠ Supernova 1987A ʥʘ ʬʦʪʦʧʣʸʥʢʘʭ [2, ʩ.726]. 

ʕʥʝʨʛʠʠ ʥʝʡʪʨʠʥʦ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʦʪ Supernova 1987A, ʩʦʩʪʘʚʠʣʠ: 5,8 ï 7,8 ʄʵɺ ʚ 

LSD, 20ï40 Mev ʚ IMB, 7,5 ï 35,4 Mev ʚ KAMIOKANDE II ʠ ʤʘʩʩʳ ʵʣʝʢʪʨʦʥʥʳʭ ʥʝʡʪʨʠʥʦ, 

ʠʟʤʝʨʝʥʥʳʝ ʦʪ Supernova 1987A, ʩʦʩʪʘʚʠʣʠ ʦʪ mve < 6eV ʜʦ mve < 30eV. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʡ 

ʪʝʦʨʠʠ ʙʦʣʝʝ ʵʥʝʨʛʝʪʠʯʥʳʝ ʥʝʡʪʨʠʥʦ ʜʦʩʪʠʛʘʶʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʙʳʩʪʨʝʝ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʥʳʭ. 

 

 
 

ʌʦʪʦ 1. ɻʘʣʘʢʪʠʢʘ ɹʦʣʴʰʦʝ ʄʘʛʝʣʣʘʥʦʚʦʝ ʆʙʣʘʢʦ 

                                                      
43 ʆ.ɻ. ʈʷʞʩʢʘʷ. ʅʝʡʪʨʠʥʦ ʦʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʢʦʣʣʘʧʩʦʚ ʟʚʝʟʜ: ʩʦʚʨʝʤʝʥʥʳʡ ʩʪʘʪʫʩ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ. ʋʌʅ, ʊʦʤ 176, ˉ 10, ʦʢʪʷʙʨʴ 2006 ʛ. 
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2. ʇʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ 

James Franson (ɼʞʝʡʤʩ ʌʨʝʥʩʦʥ) ʠʟ University of Maryland ʚ ʞʫʨʥʘʣʝ New Journal of 

Physics ʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ [1]44, ʚ ʢʦʪʦʨʦʡ, ʩʩʳʣʘʷʩʴ ʥʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʚʝʨʭʥʦʚʦʡ ʟʚʝʟʜʦʡ 

SN1987A, ʧʦʣʘʛʘʝʪ, ʯʪʦ ʬʦʪʦʥʳ ʤʦʛʫʪ ʟʘʤʝʜʣʷʪʴʩʷ ʚ ʩʚʷʟʠ ʩ ʵʬʬʝʢʪʦʤ ʚʘʢʫʫʤʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ. 

ʋʚʘʞʘʷ ʩʤʝʣʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ James Franson ʦ ʟʘʤʝʜʣʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʧʦʟʚʦʣʠʤ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʝʝ ʦʙʲʷʩʥʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʚʳʪʝʢʘʶʱʝʝ ʠʟ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʥʘʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ [10, 11, 12, 13, 14]45. 

ɺʦ-ʧʝʨʚʳʭ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚ 2h 52m 36,79s (10357s) (23.124UT) ʧʨʦʠʟʦʰʣʘ ʨʝʛʠʩʪʨʘʮʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʈʠʤʩʢʦʡ ʛʨʫʧʧʦʡ ʠ ʨʝʛʠʩʪʨʘʮʠʷ ʥʝʡʪʨʠʥʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ Mont Blanc 

ʄʦʥʙʣʘʥʩʢʦʡ ʥʝʡʪʨʠʥʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʦʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʢʦʣʣʘʧʩʘ ʟʚʝʟʜʳ Sanduleak-1. 

ɺʦ-ʚʪʦʨʳʭ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚ 7h 35m (23.316 UT) ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʥʘʯʘʣʘ ʥʝʡʪʨʠʥʥʦʡ 

ʚʩʧʳʰʢʠ ʠ ʟʘʪʝʤ ʦʧʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ Supernova 1987A ʚ 10h 24m [23.433UT], ʧʨʦʠʟʦʰʣʦ 

ʬʘʢʪʠʯʝʩʢʦʝ ʧʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. 

ʅʠʞʝ ʤʳ ʦʙʲʷʩʥʷʝʤ ʩʚʦʠ ʚʳʚʦʜʳ. 

ɺ ʥʘʰʝʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʣʦʢʘʣʴʥʦʤ ʤʠʨʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʚʩʝʦʙʲʝʤʣʶʱʠʭ ʢʦʩʤʠ-

ʯʝʩʢʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ï ʤʘʩʩʦʦʙʨʘʟʦʚʘʥʠʝ ï ʦʙʨʘʟʦʚʘʥʠʝ ʙʘʨʠʦʥʥʦʡ 

ʤʘʪʝʨʠʠ, ʦʜʥʠʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʪʦʨʦʛʦ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʦ-

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɺʩʝʣʝʥʥʦʡ ʚʦ ʚʨʝʤʝʥʠ, ʨʘʚʥʦʛʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ űt = ʉt
2 [14]46. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʤʝʩʪʝ ʩ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠʟʤʝʥʷʝʪʩʷ ʠ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, 

ʨʘʚʥʘʷ V = (űt)1/2 = ʉt Í const. 

ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʧʝʨʚʳʝ ʥʝʡʪʨʠʥʥʳʡ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʚʩʧʣʝʩʢʠ ʚ 2h 52m 36,79s 

(10357s) (23.124UT) ï ʵʪʦ ʥʘʯʘʣʦ ʧʨʦʮʝʩʩʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʢʦʣʣʘʧʩʘ ʟʚʝʟʜʳ Sanduleak-1, ʢʦʛʜʘ 

ʧʨʦʠʟʦʰʣʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʩʞʘʪʠʝ ʞʝʣʝʟʥʦʛʦ ʷʜʨʘ ʟʚʝʟʜʳ ʩ ʦʙʨʫʰʝʥʠʝʤ ʦʙʦʣʦʯʢʠ, çʟʚʝʟʜʘ 

ʚʟʦʨʚʘʣʘʩʴ ʚʥʫʪʨʴè ʪʘʢ, ʯʪʦ ʜʘʞʝ ʥʝʡʪʨʠʥʦ ʥʝ ʤʦʛʣʠ ʧʦʢʠʥʫʪʴ ʟʚʝʟʜʫ. ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ, ʘ 

ʠʤʝʥʥʦ, ʯʝʨʝʟ 4h 43m, ʢʦʛʜʘ ʧʦ ɻʘʤʦʚʫ ɻ.ɸ. (George Gamow) ʙʘʨʠʦʥʥʘʷ ʤʘʪʝʨʠʷ ʟʚʝʟʜʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʦʩʩʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ çʪʸʤʥʫʶ ʵʥʝʨʛʠʶè ʥʝʡʪʨʠʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʩʦʦʙʱʠʣʦʩʴ ʦʙʦʣʦʯʢʝ ʠ çʩʧʨʦʚʦʮʠʨʦʚʘʣʦè ʬʦʪʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʠ ʟʚʝʟʜʘ ʚʩʧʳʭʥʫʣʘ ʢʘʢ 

ʩʚʝʨʭʥʦʚʘʷ, ʫʚʝʣʠʯʠʚʘʷ ʚʦ ʤʥʦʛʦ ʨʘʟ ʩʚʦʸ ʩʚʝʯʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʚʟʨʳʚʘ ʥʝʡʪʨʠʥʥʦʝ ʠ ʬʦʪʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʦʨʚʘʣʠʩʴ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʚʝʟʜʳ 

ʠ ʚʳʙʨʦʩʠʣʠ ʚ ʂʦʩʤʦʩ ʜʦ 99% ʚʝʱʝʩʪʚʘ ʟʚʝʟʜʳ. 
 

çɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʪʦʥʦʚ ʠ ʬʦʪʦʥʦʚ, ʥʝʡʪʨʠʥʦ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʚʦ ɺʩʝʣʝʥʥʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʧʦʛʣʦʱʝʥʠʷè [5]47. 

çʊʘʢ ʢʘʢ ʥʝʡʪʨʠʥʦ ʩʪʘʙʠʣʴʥʳ ʠ ʜʘʞʝ ʧʨʠ ʵʥʝʨʛʠʷʭ ɽv >> EGZK å 7Ĭ1019 ʵɺ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʧʦʛʣʦʱʝʥʠʷéè [5, ʩ.959]. 

 

ɺ ʧʘʨʘʜʠʛʤʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ [10, 11, 12, 13, 14], ʢʦʛʜʘ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʂʦʩʤʦʩʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʦʩʤʦʩʘ, ʘ 

ʠʤʝʥʥʦ, ï ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʡ ʚʘʨʠʘʥʪ: ʥʝʡʪʨʠʥʦ ʠ 

ʬʦʪʦʥʳ çʚʳʣʝʪʝʣʠè ʠʟ ʟʚʝʟʜʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ, ʥʦ ʧʨʠʣʝʪʝʣʠ ʚ ʨʘʟʥʦʝ 

ʚʨʝʤʷ: ʥʝʡʪʨʠʥʦ ʥʘ 11160 s ʨʘʥʴʰʝ ʬʦʪʦʥʦʚ. ʇʨʠʤʝʤ, ʯʪʦ ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ 163,0 Ĭ103 ʣʝʪ ʥʘʟʘʜ ʚ ʛʘʣʘʢʪʠʢʝ ɹʦʣʴʰʦʝ ʄʘʛʝʣʣʘʥʦʚʦ ʆʙʣʘʢʦ (Large 

Magellanic Cloud (LMC)) ʩʦʩʪʘʚʣʷʣʘ ȹűT, ʘ ʚ ʥʘʰʝ ʚʨʝʤʷ ʥʘ ɿʝʤʣʝ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ȹűʩ = C2. ʋʯʪʸʤ 

ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ ʄʣʝʯʥʳʡ ʇʫʪʴ (Milky  Way galaxy) ʠ LMC 

galaxy (ɹʄʆ), ʘ ʧʦʪʝʥʮʠʘʣʳ ʛʘʣʘʢʪʠʢʠ Small Magellanic Cloud (SMC) (ʄʄʆ), the Sun, ʃʫʥʳ, 

ɿʝʤʣʠ ʥʝ ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʦʚ. 

                                                      
44 J. D. Franson. Apparent correction to the speed of light in a gravitational potential. New Journal of 

Physics 16 (2014) 065008, doi: 10.1088/1367-2630/16/6/065008. 
45 ʅʠʢʠʪʠʥ ɸ.ʇ. ʇʨʦʩʪʠ ʤʝʥʷ, ʕʡʥʰʪʝʡʥ. ɹʫʢʚʠʢʘ. ʄʦʩʢʚʘ, 2013. ISBN978-5-8853-2985-9 

http://shop.bookvika.ru/catalog/product/id/4005023. Aleksandr P. Nikitin. The Law of Eternal Movement. Eastern 

European Scientific Journal, Ausgabe 4-2013. DOI10.12851/EESJ2013ART02. ʅʠʢʠʪʠʥ ɸ.ʇ. ʂʦʩʤʦʩ ï ʵʪʦ ʗ. 

ɸʚʪʦʨʩʢʘʷ ʢʥʠʛʘ. ʄʦʩʢʚʘ, 2014. ISBN978-5-91945-482-3. ʅʠʢʠʪʠʥ ɸ.ʇ. ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʜʚʠʞʝʥʠʷ. 2013. 

ʅʠʢʠʪʠʥ ɸ.ʇ. çʂ ʵʥʝʨʛʦʜʠʥʘʤʠʢʝ ʜʚʠʞʫʱʝʛʦʩʷè ʂʦʩʤʦʩʘ. 2014. 
46 ʅʠʢʠʪʠʥ ɸ.ʇ. çʂ ʵʥʝʨʛʦʜʠʥʘʤʠʢʝ ʜʚʠʞʫʱʝʛʦʩʷè ʂʦʩʤʦʩʘ. 2014. 
47 ɺ.ɸ. ʈʷʙʦʚ. ʅʝʡʪʨʠʥʦ ʩʚʝʨʭʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʦʪ ʘʩʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʨʘʩʧʘʜʦʚ 

ʩʚʝʨʭʤʘʩʩʠʚʥʳʭ ʯʘʩʪʠʮ. ʋʌʅ, ʊʦʤ 176, ˉ 9, ʩʝʥʪʷʙʨʴ 2006 ʛ., ʩ.936. 

http://shop.bookvika.ru/catalog/product/id/4005023
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ʌʦʪʦ 2. ʆʩʪʘʪʦʢ ʩʚʝʨʭʥʦʚʦʡ ʟʚʝʟʜʳ SN1987A 

 

ʂʦʩʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠʟʤʝʥʝʥʠʷ ʚ 1 ʩʝʢʫʥʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʘʨʠʦʥʥʦʡ 

ʤʘʪʝʨʠʠ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʩʢʦʨʦʩʪʴ ʬʦʪʦʥʦʚ, ʨʘʚʥʦ: 

ɔb = ȹű/ű = H0 = 2,3655 10ï18, 

ʛʜʝ ȹű ï ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʘ ʚ 1 ʩʝʢʫʥʜʫ, ű = C2, H0 ï ʧʦʩʪʦʷʥʥʘʷ Hubble. 

ʂʦʩʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠʟʤʝʥʝʥʠʷ ʚ 1 ʩʝʢʫʥʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ çʪʸʤʥʦʡ 

ʤʘʪʝʨʠʠè, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʩʢʦʨʦʩʪʴ ʥʝʡʪʨʠʥʦ, ʨʘʚʥʦ: 

ɔd = ȹűd/űd = 4ˊ/3H0 = 9,908583 Ĭ10ï18, 

ʛʜʝ 

ȹűd ï ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʘ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè ʚ 1ʩʝʢʫʥʜʫ, 

űd = 4ˊ/3 C2 = 4,18879 C2 ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè, 

ȹtf = T(H0)1/2 = 5,1439 Ĭ1012 s Ĭ1,5380 Ĭ10ï9 = 7,9114 Ĭ103 s = 7911 s, 

ȹtn = T(4́ /3 H0)1/2 = 5,1439 Ĭ1012 s Ĭ 3,1478 Ĭ10ï9 = 16,1919 Ĭ103 s =16192 s. 

ʕʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʥʘ ʦʨʙʠʪʝ ʉʦʣʥʮʘ ʚ ʥʘʰʝʡ Galaxy ʨʘʚʝʥ VC
2 = (2,2 

Ĭ105)2 = 4,84 Ĭ1010 ʤ2/ʩ2 = ȹűG. 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ ʚ ʮʝʥʪʨʝ galaxy LMC ʨʘʚʝʥ (ʚʣʠʷʥʠʝ galaxy 

SMC ʥʝ ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ) ȹűɹʄʆ = GM/R = 6,67384 Ĭ10ï11 Ĭ2 1040/4,63 Ĭ1019 = 2,883 Ĭ1010 ʤ2/ʩ2. 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ Supernova 1987A ʚʟʦʨʚʘʣʘʩʴ ʚ ʮʝʥʪʨʝ LMC galaxy, ʤʘʣʘ; ʧʦʵʪʦʤʫ 

ʧʨʠʤʝʤ ~50% å 1/2: 

ȹűɹʄʆ =2,883 Ĭ1010 ʤ2 /ʩ2. Ĭ0,5 = 1,4415 Ĭ1010 ʤ2 /ʩ2 

ȹűG ï ȹűɹʄʆ = 4,84 Ĭ1010 ï 1,4415 Ĭ1010 = 3,3985 Ĭ1010 ʤ2/ʩ2 

Hubble factor ʜʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʚʝʥ 
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ɔbG = 3,3985 Ĭ1010/8,9876 Ĭ1016 Ĭ5,1439 Ĭ1012 = 0,0736 Ĭ10ï18 

(ɔbG)1/2 = 0,2713 Ĭ10ï9 

(ɔdG)1/2 = 0,2713 Ĭ10ï9 Ĭ2,0466 = 0,5553 Ĭ10ï9 

ȹtfG = T(ɔbG)1/2 = 5,1439 Ĭ1012 Ĭ0,2713 Ĭ10ï9 = 1396s 

ȹtnG = 2856 s. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʨʘʩʯʸʪʥʘʷ ʨʘʟʥʠʮʘ ʚʦ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʨʠʣʸʪʦʤ ʥʝʡʪʨʠʥʦ ʠ ʬʦʪʦʥʘʤʠ ʜʣʷ 

Supernova 1987A ʩʦʩʪʘʚʣʷʝʪ 

ȹt = (ȹtn+ȹtnG) ï (ȹtf+ȹtfG) = (16192s+2856s) ï (7911s+1396s) = 19048ï9307 s = 9741 s= 2h 42m. 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʥʘʙʣʶʜʘʝʤʳʤʠ ʥʝʡʪʨʠʥʥʳʤʠ ʚʩʧʳʰʢʘʤʠ ʚ 7h 35m (23.316 UT) ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʧʪʠʯʝʩʢʦʡ ʬʦʪʦʥʥʦʡ ʚʩʧʳʰʢʦʡ ʚ 10h 24m [23.433UT] (ʢʦʛʜʘ Supernova 1987A 

ʜʦʩʪʠʛʘʝʪ ʟʚʸʟʜʥʦʡ ʚʝʣʠʯʠʥʳ V = 6,0) ʩʦʩʪʘʚʠʣʘ 2h 47m (10020 s). 

ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʪʘʢʦʝ çʩʦʚʧʘʜʝʥʠʝè ʛʦʚʦʨʠʪ ʚ ʧʦʣʴʟʫ ʠʟʣʘʛʘʝʤʦʡ ʥʘʤʠ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʡ ʪʝʦʨʠʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʠ ʥʝʡʪʨʠʥʦ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚ 

ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʧʘʨʘʜʠʛʤʳ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʜʚʫʭ ʬʫʥʜʘʤʝʥʪʘʭ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʩ ʘʙʩʦʣʶʪʥʦʡ ʢʦʥʩʪʘʥʪʦʡ ï ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. 

ʇʦʢʘ ʦʩʪʘʶʪʩʷ ʥʝʦʙʲʷʩʥʸʥʥʳʤʠ ʥʝʡʪʨʠʥʥʳʡ ʩʠʛʥʘʣ ʥʘ ʄʦʥʙʣʘʥʩʢʦʡ ʥʝʡʪʨʠʥʥʦʡ ʦʙʩʝʨ-

ʚʘʪʦʨʠʠ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ ʥʘ ʜʝʪʝʢʪʦʨʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʚ ʈʠʤʝ, ʦʙʥʘʨʫʞʝʥʥʳʝ 

ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 2h 52m 36,79s (23.124UT [2]48) 23.124 ʬʝʚʨʘʣʷ ɺʩʝʤʠʨʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʘ 

16943 s ʨʘʥʴʰʝ ʥʝʡʪʨʠʥʥʳʭ ʚʩʧʳʰʝʢ ʚ 7h 35m (23.316 UT [2, ʩ.726]) ʥʘ ʥʝʡʪʨʠʥʥʳʭ 

ʦʙʩʝʨʚʘʪʦʨʠʷʭ Kamiokande II, IMB ʠ ɹʘʢʩʘʥ. ʅʝʩʪʘʥʜʘʨʪʥʳʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʢʦʣʣʘʧʩ 

ʧʨʝʜʩʚʝʨʭʥʦʚʦʡ SN1987A ʧʦʢʘ ʭʨʘʥʠʪ ʩʚʦʠ ʪʘʡʥʳ. 

ʅʘʰʘ ʩʤʝʣʦʩʪʴ ʪʦʞʝ ʠʤʝʝʪ ʧʨʝʜʝʣʳ, ʠ ʤʳ ʥʝ ʛʦʪʦʚʳ ʧʦʢʘ ʦʙʲʷʩʥʠʪʴ ʵʪʠ ʩʠʛʥʘʣʳ ʚʣʠʷʥʠʝʤ 

çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè ʠ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè. 

3. ʉʚʝʨʭʥʦʚʳʝ ʟʚʸʟʜʳ 

ʇʦʩʣʝ Supernova SN1987A ʩʘʤʘʷ ʙʣʠʟʢʘʷ ʢ ɿʝʤʣʝ Supernova SN2014J, ʚʩʧʳʭʥʫʚʰʘʷ 21ï22 

ʷʥʚʘʨʷ 2014 ʛ. ʚ ʄ82 galaxy ʥʘ ʨʘʩʩʪʦʷʥʠʠ 11 ʤʣʥ.ʩʚ. ʣʝʪ. = 11Ĭ106 ʩʚ. ʣʝʪ = 3500 ʢʧʢ = 3,5 ʄʧʢ. 

ɺ ʵʪʦʡ ʛʘʣʘʢʪʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʟʚʸʟʜʦʦʙʨʘʟʦʚʘʥʠʝ. 

Supernova SN1993J ï ʜʚʦʡʥʘʷ ʟʚʝʟʜʘ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ, ʢʨʘʩʥʳʡ ʩʚʝʨʭʛʠʛʘʥʪ, ʚʩʧʳʭʥʫʣʘ 

ʩʚʝʨʭʥʦʚʦʡ 28 ʤʘʨʪʘ 1993 ʛʦʜʘ ʚ ʩʧʠʨʘʣʴʥʦʡ ʄ81 galaxy ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3,96 ʄʧʢ = 12,92 Ĭ106 ʩʚ. 

ʣʝʪ = 3961ʢʧʢ = 3,961 ʄʧʢ. 

Supernova SN2011fe ʚ galaxy Messier M101 (NGC5457) ʦʪʢʨʳʪʘ 23ï24 ʘʚʛʫʩʪʘ 2011 ʛʦʜʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 21 ʩʚ. ʣʝʪ49 = 6439 ʢʧʢ = 6,439 ʄʧʢ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʚʩʧʳʭʥʫʣʘ ʟʘ 12 ʯʘʩʦʚ ʜʦ 

ʦʙʥʘʨʫʞʝʥʠʷ. 

Supernova SN2011hz ï 7 ʥʦʷʙʨʷ 2011 ʛʦʜʘ. 

Supernova SN2012A ï ʚ ʷʥʚʘʨʝ 2012 ʛʦʜʘ ʚ ʛʘʣʘʢʪʠʢʝ NGC3239 ʥʘ ʨʘʩʩʪʦʷʥʠʠ 25 ʤʣʥ. ʩʚ. 

ʣʝʪ = 25 Ĭ106 ʩʚ. ʣʝʪ = 7,665 Ĭ106 ʧʢ = 7665 ʢʧʢ = 7,67ʄʧʢ. 

Supernova SN2012z ï ʚ ʷʥʚʘʨʝ 2012 ʛʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 110 ʤʣʥ. ʩʚ.ʣʝʪ = 110Ĭ106 ʩʚ.ʣʝʪ = 

33730 ʢʧk =33,73 ʄʧʢ. 
Supernova SN2012aw ï 16 ʤʘʨʪʘ 2012 ʛʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 38 ʤʣʥ. ʩʚ. ʣʝʪ = 38 Ĭ106 

ʩʚ. ʣʝʪ = 11650 ʢʧʢ = 11,65 ʄʧʢ. 
ɺ ʘʚʛʫʩʪʝ 2011 ʛʦʜʘ ʠ 3 ʷʥʚʘʨʷ 2012 ʛʦʜʘ (?) ʜʝʪʝʢʪʦʨʳ IceCube ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʜʚʝ ʯʘʩʪʠʮʳ 

ʩ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʝʡ ʚ 1,0 ï 1,14 ʇʵɺ ï çɹʝʨʪè ʠ çʕʨʥʠè. 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʥʘʰʠʤʠ ʨʘʩʯʸʪʘʤʠ ʜʣʷ Supernova 1987A, ʢʦʪʦʨʘʷ ʚʩʧʳʭʥʫʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

50 ʢʧʢ ʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʧʨʠʙʳʪʠʝʤ ʥʘ ɿʝʤʣʶ ʥʝʡʪʨʠʥʦ ʠ ʬʦʪʦʥʦʚ ʩʦʩʪʘʚʠʣʘ ~3h, ʜʣʷ Supernova 

SN2011fe ʚ galaxy Messier M101 (NGC5457), ʚʩʧʳʭʥʫʚʰʝʡ 23 ʘʚʛʫʩʪʘ 2011 ʛʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

6439 ʢʧʢ, ʥʝʡʪʨʠʥʦ ʜʦʣʞʥʳ ʧʨʠʣʝʪʝʪʴ ʥʘ ~15 ʩʫʪʦʢ ʨʘʥʴʰʝ, ʯʪʦ, ʚʠʜʠʤʦ, ʠ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʥʘ 

IceCube ʢʘʢ çɹʝʨʪè ʚ ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ 2011 ʛʦʜʘ. ɿʘʬʠʢʩʠʨʦʚʘʥʥʘʷ 3 ʷʥʚʘʨʷ 2012 ʛʦʜʘ ʥʝʡʪʨʠʥʥʘʷ 

ʯʘʩʪʠʮʘ çʕʨʥʠè ʙʳʣʘ ʚʝʩʪʥʠʢʦʤ ʬʦʪʦʥʥʦʡ ʚʩʧʳʰʢʠ Supernova SN2012aw, ʥʘʙʣʶʜʘʝʤʦʡ ʩ 16 

ʤʘʨʪʘ 2012 ʛʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 11650 ʢʧʢ ʚ M95 galaxy. 

13ï14 ʷʥʚʘʨʷ 2014 ʛʦʜʘ ʥʘ IceCube ʜʦʣʞʥʘ ʙʳʪʴ50 ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʝʡʪʨʠʥʥʘʷ ʚʩʧʳʰʢʘ ʦʪ 

Supernova SN2014J ʠʟ M82 galaxy. 

                                                      
48 Morrison D.R. O. Review of Supernova 1987A: Preprint CERN, 26 January, 1988. ʄʦʨʨʠʩʦʥ ɼ.ʈ.ʆ. 

ʉʚʝʨʭʥʦʚʘʷ 1987ɸ: ʆʙʟʦʨ. ʋʌʅ, ʊʦʤ 156, ʚʳʧ. 4, ʜʝʢʘʙʨʴ 1988 ʛ., ʩ.726. 
49 ʄʆʀ 2015-02-12: ɺʠʜʠʤʦ, 21 ʤʠʣʣʠʦʥ ʩʚ. ʣʝʪ. 
50 ʄʆʀ 2015-02-11: ʊʝʧʝʨʴ ʵʪʦʪ ʩʨʦʢ ʧʨʦʰʝʣ ï ʪʘʢ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ, ʠʣʠ ʥʝʪ? 
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4. ʕʢʩʧʝʨʠʤʝʥʪʳ OPERA 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʩʯʠʪʘʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʙʨʘʪʠʪʴ ʩʝʨʴʸʟʥʦʝ ʚʥʠʤʘʥʠʝ 

ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʳ ʢʦʣʣʘʙʦʨʘʮʠʠ OPERA (Oscillation Project with Emulsion-Racking Apparatus), 

ʢʦʪʦʨʘʷ 22 ʩʝʥʪʷʙʨʷ 2011 ʛʦʜʘ ʦʙʲʷʚʠʣʘ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʚʦʟʤʦʞʥʦʛʦ ʧʨʝʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ 

ʤʶʦʥʥʳʤʠ ʥʝʡʪʨʠʥʦ ʥʘ 0,00248 %. ʀʟʤʝʨʝʥʠʷ ʧʨʦʠʟʦʰʣʠ ʤʝʞʜʫ ʫʩʢʦʨʠʪʝʣʝʤ SPS (ʎɽʈʅ, 

ʐʚʝʡʮʘʨʠʷ) ʠ ʜʝʪʝʢʪʦʨʦʤ ʚ ʧʦʜʟʝʤʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Gran Sasso (LNGS) (ʀʪʘʣʠʷ) ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

L = 730,53461 ʢʤ = 7,3053461 Ĭ105 ʤ [9]51 (ʧʦ ʜʨʫʛʠʤ ʠʩʪʦʯʥʠʢʘʤ 731,278 ʢʤ), ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʥʝʡʪʨʠʥʦ ʧʨʠʙʳʚʘʶʪ ʢ ʜʝʪʝʢʪʦʨʫ ʥʘ 60,7 ns [9] ʨʘʥʴʰʝ ʨʘʩʯʸʪʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʯʘʩʦʚ ʚ ʜʚʫʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʩ ʪʦʯʥʦʩʪʴʶ ʚ ʥʝʩʢʦʣʴʢʦ ʥʘʥʦʩʝʢʫʥʜ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ 

ʤʘʝ 2012 ʛʦʜʘ OPERA ʧʨʝʢʨʘʪʠʣʘ ʵʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʨʠʟʥʘʚ ʩʤʝʰʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʦʰʠʙʢʫ: 

ʧʣʦʭʦ ʚʩʪʘʚʣʝʥʥʳʡ ʨʘʟʲʸʤ ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ, ʠʟ-ʟʘ ʯʝʛʦ ʙʫʜʪʦ ʙʳ ʙʳʣʘ ʥʘʨʫʰʝʥʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʯʘʩʦʚ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ OPERA ʦʧʦʨʥʳʡ ʩʚʝʪʦʚʦʡ ʩʠʛʥʘʣ ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʰʸʣ 

1048,5 ns, ʘ ʥʝʡʪʨʠʥʦ ʧʨʠʙʳʚʘʣʠ ʟʘ 988 ns, ʪʦ ʝʩʪʴ ʥʘ 60,7 ns ʙʳʩʪʨʝʝ. [9] ʇʦʛʨʝʰʥʦʩʪʴ 

ʦʮʝʥʠʚʘʣʘʩʴ ʘʚʪʦʨʘʤʠ ʚ 10 ns. 

ɺʨʝʤʷ ʧʨʦʣʸʪʘ ʬʦʪʦʥʦʚ ʜʦ ʜʝʪʝʢʪʦʨʘ ʧʨʠʥʷʪʘ ʘʚʪʦʨʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ t = 2,43928 ms = 

2,43928 Ĭ106 ns (t = L/ʉ = 7,31278 Ĭ108 m / 2,99792458 m/s). ʉʢʦʨʦʩʪʴ ʥʝʡʪʨʠʥʦ ʦʧʨʝʜʝʣʝʥʘ 

ʘʚʪʦʨʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʘʚʥʦʡ Vn = 2,99800 Ĭ108 m/s. 

ʕʥʝʨʛʠʷ ʥʝʡʪʨʠʥʦ ʩʦʩʪʘʚʣʷʣʘ 10ï40 ɻʵɺ. ʉʨʝʜʥʷʷ ʵʥʝʨʛʠʷ ʜʝʪʝʢʪʠʨʫʝʤʳʭ ʚ Gran Sasso 

ʥʝʡʪʨʠʥʦ ʩʦʩʪʘʚʠʣʘ 17 ɻʵɺ, ʯʪʦ ~ ʚ 1Ĭ103 ï 2Ĭ103 ʨʘʟ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʥʝʡʪʨʠʥʦ, ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʥʳʭ ʦʪ Supernova 1987A (5,8 ï 7,8 ʄʵɺ ʚ LSD, 20ï40 Mev ʚ IMB, 7,5 ï 35,4 Mev ʚ 

KAMIOKANDE  II). 

çɻʣʫʙʦʢʠʡ ʚʦʧʨʦʩ ï ʵʪʦ ʚʦʧʨʦʩ, ʥʘ ʢʦʪʦʨʳʡ ʠʥʪʝʨʝʩʝʥ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʪʘʢ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡè (ʅʠʣʴʩ ɹʦʨ). 

çʉʪʘʥʜʘʨʪʥʘʷ ʪʝʦʨʠʷ ʩʚʝʨʭʥʦʚʦʡ ʧʨʝʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʚʝʨʭʥʦʚʘʷ ʘʥʘʣʦʛʠʯʥʘʷ SN1987A, 

ʫʥʦʩʠʪ 3Ĭ1053 ʵʨʛ (99% ʩʚʦʝʡ ʩʚʷʟʘʥʥʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ) ʚʦ ʚʩʧʳʰʢʝ ʥʝʡʪʨʠʥʦ ʯʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʧʦʩʣʝ ʚʟʨʳʚʘè [7]52. 

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʠʤʝʶʪʩʷ ʚʝʩʢʠʝ ʧʨʠʯʠʥʳ ʨʘʩʩʤʦʪʨʝʪʴ ʠ çʥʝʦʨʪʦʜʦʢʩʘʣʴʥʳʡè ʚʘʨʠʘʥʪ 

ʦʙʲʷʩʥʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʡʪʨʠʥʦ ʨʘʥʴʰʝ ʩʚʝʪʘ ʦʪ ʩʚʝʨʭʥʦʚʦʡ Supernova 1987A ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

OPERA, ʘ ʠʤʝʥʥʦ: ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʬʦʪʦʥʦʚ ʦʪ ʥʝʡʪʨʠʥʦ, ʪʦ ʝʩʪʴ ʠʟʤʝʥʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʂʦʩʤʦʩʘ. ʅʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘ ʩʢʦʨʦʩʪʴ ʥʝʡʪʨʠʥʦ ʩ ʵʥʝʨʛʠʝʡ 10ï40 ʄʵɺ ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʧʦʪʝʥʮʠʘʣʦʚ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ ʚʣʠʷʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ 

ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʬʦʪʦʥʳ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ çʜʚʠʞʝʥʠʝè ʥʝʡʪʨʠʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè ʠ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè. ɺʠʜʠʤʦ, ʚʟʨʳʚ 

ʩʚʝʨʭʥʦʚʦʡ ʟʚʝʟʜʳ ï ʵʪʦ ʧʝʨʝʭʦʜ ʙʘʨʠʦʥʥʦʡ ʵʥʝʨʛʠʠ-ʤʘʩʩʳ ʯʝʨʝʟ ʥʝʡʪʨʠʥʦ ʚ çʪʸʤʥʫʶ ʵʥʝʨʛʠʶè 

ï ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ çʢʨʫʛʦʚʦʨʦʪʘè ʵʥʝʨʛʠʠ ʚ ʂʦʩʤʦʩʝ. 

ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʟʘʤʝʜʣʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʦʩʤʦʩʘ. 

ʇʨʠʯʠʥʦʡ ʪʘʢʠʭ ʙʦʣʴʰʠʭ ʦʪʢʣʦʥʝʥʠʡ ʬʦʪʦʥʦʚ ʚ 60,5 ns ʦʪ ʥʝʡʪʨʠʥʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 

OPERA ʤʦʛʣʦ ʙʳʪʴ ʥʝʫʯʪʸʥʥʦʝ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʣʠʷʥʠʝ ɿʝʤʣʠ, ʃʫʥʳ ʠ ʉʦʣʥʮʘ, ʢʦʪʦʨʦʝ 

ʧʦ ʥʘʰʝʡ ʦʮʝʥʢʝ ʩʦʩʪʘʚʣʷʝʪ: 

1. ʆʪ ʉʦʣʥʮʘ ʵʥʝʨʛʦʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʥʘ ʦʨʙʠʪʝ ɿʝʤʣʠ ʩʦʩʪʘʚʣʷʝʪ 

ȹű1 = GM/R = 6,67384 Ĭ10ï11 2Ĭ1030/1,5 1011 = 8,8984533333 Ĭ108 ʤ2/ʩ2 

ȹű2 = GM/R = 6,67384 Ĭ10ï11 2Ĭ1030/1,5000073Ā1011 = 8,8984100277 Ĭ108 ʤ2/ʩ2 

ʨʘʟʥʠʮʘ ȹű ʥʘ ʨʘʩʩʪʦʷʥʠʠ 7,3 Ĭ 105 ʤ ʩʦʩʪʘʚʣʷʝʪ ȹű = (8,89845333333 ï 8,8984100277) Ĭ108 ʤ2/ʩ2 

= 0,0000433Ĭ108 ʤ2/ʩ2 = 4330 ʤ2/ʩ2. ʇʨʠʤʝʤ ʜʣʷ ʦʮʝʥʢʠ 25% ʦʪ ʧʦʣʫʯʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ 

100% ï ʵʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʭʦʜ ʣʫʯʝʡ ʬʦʪʦʥʦʚ ʠ ʥʝʡʪʨʠʥʦ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ 

ʪʦʯʥʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʉʦʣʥʮʫ ʙʝʟ ʜʨʫʛʦʛʦ ʚʣʠʷʥʠʷ: ȹű = 1083 ʤ2/ʩ2 

ȹű/t=2,43928 Ĭ106 ns = 1083 ʤ2/ʩ2/2,43928 Ĭ10ï3s = 0,444 Ĭ106. 

ʀʟʤʝʥʝʥʠʝ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʚʨʝʤʷ ʧʦʢʘ ʣʝʪʷʪ ʬʦʪʦʥʳ ʩʦʩʪʘʚʠʪ: 

ɔbG = 0,444 Ĭ106/8,9876 Ĭ1016Ĭ2,43928 Ĭ10ï3 s = 20,25 Ĭ10ï10, ʯʪʦ ʥʘ ʤʥʦʛʦ ʧʦʨʷʜʢʦʚ ʙʦʣʴʰʝ 

Hubble factor, ʨʘʚʥʦʛʦ 2,3655 Ĭ10ï18 ʩï1. 

ʀʟʤʝʥʝʥʠʝ ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʘ ʟʘ ʚʨʝʤʷ, ʧʦʢʘ ʣʝʪʷʪ ʥʝʡʪʨʠʥʦ, ʩʦʩʪʘʚʠʪ: 

                                                      
51 http://static.arxiv.org/pdf/1109.4897.pdf. 
52 ʌ. ʈʘʡʥʝʩ. ʅʝʡʪʨʠʥʦ: ʦʪ ʧʦʣʪʝʨʛʝʡʩʪʘ ʢ ʯʘʩʪʠʮʝ. (ʅʦʙʝʣʝʚʩʢʘʷ ʣʝʢʮʠʷ. ʉʪʦʢʛʦʣʴʤ, 1995 ʛ.) 

ʋʌʅ, ʊʦʤ 166, ˉ 12, ʜʝʢʘʙʨʴ 1996 ʛ., ʩ. 1358. 

http://static.arxiv.org/pdf/1109.4897.pdf
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ɔbG = 20,25 Ĭ10ï10 Ĭ4,188 = 84,8 Ĭ10ï10. 

ɿʥʘʯʠʪ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʧʦʪʝʥʮʠʘʣʦʚ ʙʘʨʠʦʥʥʦʡ ʠ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʫʩʢʦʨʠʪʝʣʝʤ SPS (ʎɽʈʅ, 

ʐʚʝʡʮʘʨʠʷ) ʠ ʜʝʪʝʢʪʦʨʦʤ ʚ ʧʦʜʟʝʤʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ Gran Sasso (LNGS) (ʀʪʘʣʠʷ) ʥʘ ʨʘʩʩʪʦʷʥʠʠ L 

= 730,53461 ʢʤ = 7,3053461 Ĭ105 ʤ ʟʘ ʚʨʝʤʷ 2,43928 Ĭ10ï3 s. 

ʈʘʟʥʠʮʘ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠʣʸʪʘ ʢ ʜʝʪʝʢʪʦʨʫ ʥʝʡʪʨʦʥʦʚ ʠ ʬʦʪʦʥʦʚ ʩʦʩʪʘʚʠʪ: 

ȹt = 2,43928 Ĭ10ï3 s [(20,25 Ĭ10ï10)1/2 Ĭ2,0466 ï [(20,25 Ĭ10ï10)1/2] = 2,43928 Ĭ10ï3 s [(4,5 Ĭ10ï5 

Ĭ 2,0466 ï4,5 Ĭ10ï5] = 2,43928 Ĭ10ï3 s Ĭ 4,7 Ĭ10ï5 = 11,5 Ĭ10ï8 s = 115 Ĭ10ï9 s = 115 ns. 

ʅʘʰʘ ʦʮʝʥʢʘ ʨʘʟʥʠʮʳ ʚʨʝʤʝʥʠ ʧʨʠʣʸʪʘ ʥʝʡʪʨʠʥʦ ʠ ʬʦʪʦʥʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʡ ʠ 

ʚʳʧʦʣʥʝʥʘ ʙʝʟ ʫʯʸʪʘ ʥʘʤʠ ʚ ʨʘʩʯʸʪʘʭ ʚʣʠʷʥʠʷ ʃʫʥʳ, ɿʝʤʣʠ, ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ, ʥʘʢʣʦʥʘ ʟʝʤʥʦʡ ʦʩʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʢʣʠʧʪʠʢʠ, ʬʘʢʪʦʨʘ ʍʘʙʙʣʘ, ʧʨʠʙʣʠʞʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʣʫʯʘ ʥʝʡʪʨʠʥʦ ʠ ʬʦʪʦʥʦʚ ʦʪ 

ʮʝʥʪʨʘ ɿʝʤʣʠ ʠ ʪ.ʧ. ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ OPERA ʟʥʘʯʝʥʠʷ 

ʨʘʟʥʠʮʳ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʫʩʢʦʨʠʪʝʣʝʤ SPS ʠ ʜʝʪʝʢʪʦʨʦʤ ʚ Gran Sasso 

ʧʦʜʚʝʨʞʝʥʳ ʢʦʣʝʙʘʥʠʷʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ. 

5. ɺʳʚʦʜʳ 

ʄʳ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʚʳʚʦʜʳ ʜʝʣʘʪʴ ʧʦʢʘ ʨʘʥʦ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ: 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʨʘʩʯʸʪʥʘʷ ʨʘʟʥʠʮʘ ʚʦ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʨʠʣʸʪʦʤ ʥʝʡʪʨʠʥʦ ʠ ʬʦʪʦʥʘʤʠ ʜʣʷ 

Supernova 1987A, ʩʦʩʪʘʚʠʣʘ 2h 42m, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʥʘʙʣʶʜʘʝʤʦʡ ʨʘʟʥʠʮʝʡ ʤʝʞʜʫ ʥʝʡʪʨʠʥʥʳʤʠ ʚʩʧʳʰʢʘʤʠ ʚ 7h 35m (23.316 UT) ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʧʪʠʯʝʩʢʦʡ ʬʦʪʦʥʥʦʡ ʚʩʧʳʰʢʦʡ ʚ 10h 24m [23.433UT] (ʢʦʛʜʘ Supernova 1987A ʜʦʩʪʠʛʘʝʪ ʟʚʸʟʜʥʦʡ 

ʚʝʣʠʯʠʥʳ V = 6,0), ʩʦʩʪʘʚʠʚʰʝʡ 2h 47m (10020 s). ʅʘʰʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʬʘʢʪʘʤ. 

ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʪʘʢʦʝ çʩʦʚʧʘʜʝʥʠʝè ʛʦʚʦʨʠʪ ʚ ʧʦʣʴʟʫ ʠʟʣʘʛʘʝʤʦʡ ʥʘʤʠ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʡ ʪʝʦʨʠʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʠ ʥʝʡʪʨʠʥʦ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚ 

ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʧʘʨʘʜʠʛʤʳ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʜʚʫʭ ʬʫʥʜʘʤʝʥʪʘʭ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʩ ʘʙʩʦʣʶʪʥʦʡ ʢʦʥʩʪʘʥʪʦʡ ï ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. 

13ï14 ʷʥʚʘʨʷ 2014 ʛʦʜʘ ʥʘ IceCube ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʝʡʪʨʠʥʥʘʷ ʚʩʧʳʰʢʘ ʦʪ 

Supernova SN2014J ʠʟ M82 galaxy. 

ʈʝʟʫʣʴʪʘʪ ʵʢʩʧʝʨʠʤʝʥʪʦʚ OPERA ʚ 60 ns ʤʳ ʚʳʥʫʞʜʝʥʳ ʧʨʠʟʥʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʚʦʟʤʦʞʥʳʤ. 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ 

ʜʝʪʝʢʪʦʨʘʤʠ ʚ IceCube, ʘ ʬʦʪʦʥʳ, ʚʠʜʠʤʦ, ʧʨʠʜʸʪʩʷ ʧʫʩʢʘʪʴ ʯʝʨʝʟ ʩʧʫʪʥʠʢ. ʄʦʞʝʪ ʙʳʪʴ, ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʦʛʠʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʝʞʜʫ ɿʝʤʣʸʡ ʠ ʃʫʥʦʡ. 

ɺʦʟʤʦʞʝʥ ʠ ʩʣʝʜʫʶʱʠʡ ʥʘʙʣʶʜʘʪʝʣʴʥʳʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ: ʧʦʩʣʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʠʥʥʦʡ ʚʩʧʳʰʢʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ ʚʨʝʤʷ [(4ˊ/3 ï 1)H0]1/2ʊ/ʉ2 

ʩʝʢʫʥʜ (+ ʫʯʸʪ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʛʘʣʘʢʪʠʢ) ʜʦʣʞʥʘ ʧʨʦʠʟʦʡʪʠ ʦʧʪʠʯʝʩʢʘʷ 

ʬʦʪʦʥʥʘʷ ʚʩʧʳʰʢʘ ʩʚʝʨʭʥʦʚʦʡ ʟʚʝʟʜʳ, ʯʪʦ ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ [10, 11, 12, 13,14]. 

 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ. 
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ɿʜʨʘʚʩʪʚʫʡʪʝ, ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ, 

ʗ ʧʨʦʯʠʪʘʣʘ ɺʘʰʠ ʩʪʘʪʴʠ, ʟʘʦʜʥʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʚ ʠʭ ʢʘʢ ʵʪʦ ʪʨʝʙʦʚʘʣʦʩʴ ʙʳ ʜʣʷ ɸʣʴʤʘʥʘʭʘ 

ʄʆʀ, ʠ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʧʨʠʣʦʞʝʥʥʦʤ ʬʘʡʣʝ, ʢʦʪʦʨʳʡ ʧʨʦʙʥʳʡ. ʅʘʩʯʝʪ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʡ ʝʛʦ ʧʫʙʣʠʢʘʮʠʠ (ʪ.ʝ. ʧʦʤʝʱʝʥʠʷ ʥʘ ʩʘʡʪ) ʫ ʤʝʥʷ ʙʦʣʴʰʠʝ ʩʦʤʥʝʥʠʷ: ʜʝʣʘʪʴ ʣʠ ʚʦʦʙʱʝ, ʠ 

ʝʩʣʠ ʜʘ, ʪʦ ʚ ʢʘʢʦʤ ʚʠʜʝ. ʀʟ ɺʘʰʠʭ ʩʪʘʪʝʡ ʚ ʦʙʱʝʤ-ʪʦ ʥʝ ʧʦʥʷʪʥʦ, ʩ ʢʘʢʦʡ, ʩʦʙʩʪʚʝʥʥʦ, ʪʝʦʨʠʝʡ 

ʤʳ ʠʤʝʝʤ ʜʝʣʦ, ï ʯʪʦ ʟʘʪʨʫʜʥʷʣʦ ʜʣʷ ʤʝʥʷ ʢʘʢʦʝ-ʣʠʙʦ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʝ ʠʭ. 

ɺʠʜʥʦ, ʯʪʦ ɺʘʰʠ ʩʪʘʪʴʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʝʩʪʴ ʥʘ ʩʢʦʨʫʶ ʨʫʢʫ ʧʝʨʝʨʘʙʦʪʘʥʥʳʝ ʚʳʜʝʨʞʢʠ ʠʟ 

ʢʥʠʛ çʇʨʦʩʪʠ ʤʝʥʷ, ʕʡʥʰʪʝʡʥ!è ʠ çʂʦʩʤʦʩ ï ʵʪʦ ʗè, ʥʦ ʵʪʘ ʧʝʨʝʨʘʙʦʪʢʘ ʥʝ ʩʜʝʣʘʥʘ ʜʦ ʢʦʥʮʘ (ʚ 

ʜʚʫʭ ʤʝʩʪʘʭ ʜʘʞʝ ʠʩʪʦʯʥʠʢʠ ʣʠʪʝʨʘʪʫʨʳ ʩʦʭʨʘʥʠʣʠ ʧʨʝʞʥʠʝ ʥʦʤʝʨʘ) ʠ ʥʝ ʜʘʶʪ ʟʘʚʝʨʰʝʥʥʫʶ 

ʢʘʨʪʠʥʫ. ʇʦʭʦʞʝ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ɺʘʰʝʡ ʢʦʥʮʝʧʮʠʠ ʤʦʛʣʠ ʙʳ ʜʘʪʴ ʩʘʤʠ 

ʠʩʭʦʜʥʳʝ ʢʥʠʛʠ, ʠ ʷ ʦʙʨʘʪʠʣʘʩʴ ʢ ʥʠʤ ʥʘ ʩʘʡʪʝ http://samlib.ru/n/nikitin_a_p/. 

ʕʪʠ ʢʥʠʛʠ ʤʥʝ ʧʦʢʘʟʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʨʝʩʥʳʤʠ, ʯʪʦʙʳ ʷ ʤʦʛʣʘ ʠʭ ʧʝʨʝʧʝʯʘʪʘʪʴ ʚ 

ʩʚʦʝʤ ɸʣʴʤʘʥʘʭʝ, ʥʦ ʢʘʯʝʩʪʚʦ ʵʪʠʭ ʢʥʠʛ ʥʘ ʪʦʤ ʩʘʡʪʝ ʧʨʦʩʪʦ ʯʫʜʦʚʠʱʥʦʝ. ɻʨʝʯʝʩʢʠʝ ʙʫʢʚʳ ʠ 

ʧʦʜʦʙʥʳʝ ʩʠʤʚʦʣʳ ʟʘʤʝʥʝʥʳ ʚʦʧʨʦʩʠʪʝʣʴʥʳʤʠ ʟʥʘʢʘʤʠ, ʚʤʝʩʪʦ ʢʘʨʪʠʥʦʢ ʢʨʝʩʪʠʢʠ, ʚ ʩʧʠʩʢʘʭ 

ʣʠʪʝʨʘʪʫʨʳ ʥʦʤʝʨʘ ʩʪʝʨʪʳ, ʘ ʝʩʣʠ ʠʭ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦ ʧʦʨʷʜʢʫ (ʯʪʦ ʷ ʩʜʝʣʘʣʘ), ʪʦ ʥʦʤʝʨʘ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ ʚ ʪʝʢʩʪʝ. ɻʣʘʚʳ ʚ ʧʝʨʚʦʡ ʢʥʠʛʝ ʚ ʆʛʣʘʚʣʝʥʠʠ ʠʜʫʪ ʧʦ ʧʦʨʷʜʢʫ ʦʪ 1 ʜʦ 9, ʘ 

ʚ ʪʝʢʩʪʝ ʦʪ 1 ʜʦ 17 ʩ ʧʨʦʧʫʩʢʘʤʠ. ɺʦʦʙʱʝ ʚʧʝʯʘʪʣʝʥʠʝ ʪʘʢʦʝ, ʯʪʦ ʦʙʝ ʢʥʠʛʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʠ 

ʦʜʥʦʡ ʢʥʠʛʦʡ, ʢʦʪʦʨʫʶ ʧʦʪʦʤ ʨʘʟʜʝʣʠʣʠ ʥʘ ʜʚʝ, ʥʦ ʦʧʷʪʴ ʞʝ ʵʪʦ ʨʘʟʜʝʣʝʥʠʝ ʥʝ ʟʘʚʝʨʰʝʥʦ ʜʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʢʦʥʮʘ. ʇʦʩʪʦʷʥʥʳ ʧʦʚʪʦʨʝʥʠʷ ʚ ʦʙʝʠʭ ʢʥʠʛʘʭ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ (ʥʘʧʨʠʤʝʨ, ʪʘʙʣʠʮʳ 

ɹʘʨʪʠʥʠ ʈ.ʆ.). 

ʊʦ ʝʩʪʴ, ʚʳʭʦʜʠʪ, ʥʝʪ ʥʦʨʤʘʣʴʥʳʭ, ʜʦʚʝʜʝʥʥʳʭ ʜʦ ʢʦʥʮʘ ʪʝʢʩʪʦʚ ʥʠ ʩʪʘʪʝʡ, ʥʠ, ʪʝʤ ʙʦʣʝʝ, 

ʢʥʠʛ. ʗ ʫʞʝ ʟʘʪʨʘʪʠʣʘ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʚʩʸ ʵʪʦ, ʥʦ, ʧʦʣʫʯʘʝʪʩʷ, ʚʧʫʩʪʫʶ... 

ʏʪʦ ɺʳ ʤʥʝ ʧʨʝʜʣʦʞʠʪʝ? 

ʄʆʀ 
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ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ʏʝʩʪʥʦ ʛʦʚʦʨʷ, ʷ ʧʦʩʣʘʣ ɺʘʤ ʩʚʦʠ ʩʪʘʪʴʠ ʰʫʪʷ: ʚ ʦʞʠʜʘʥʠʠ ʪʦʛʦ, ʯʪʦ ɺʳ ʠʭ çʨʘʩʪʝʨʟʘʝʪʝè ʠ 

ʚʝʨʥʸʪʝ ʩʦ ʩʣʝʜʘʤʠ ʩʚʦʠʭ ʢʘʙʣʫʢʦʚ. ʅʦ ʪʫʪ ʜʝʣʦ ʧʨʠʥʠʤʘʝʪ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʦʡ ʦʙʦʨʦʪ: ɺʳ ʭʦʪʠʪʝ 

ʠʭ ʧʦʥʷʪʴ. ʇʨʠʟʥʘʶʩʴ ʯʝʩʪʥʦ, ʷ ʩʘʤ ʜʦ ʢʦʥʮʘ ʥʝ ʚʩʸ ʧʦʥʠʤʘʶ. ɽʩʣʠ ʙʳ ʧʦʥʠʤʘʣ, ʪʦ ʩʠʜʝʣ ʙʳ ʚ 

ʉʪʦʢʛʦʣʴʤʝ. ʕʪʠ ʩʪʘʪʴʠ (ʘ ʠʭ ʫ ʤʝʥʷ ʤʥʦʛʦ), ʢʘʢ ʧʘʟʣʳ, ʧʦʩʪʝʧʝʥʥʦ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʝʜʠʥʫʶ 

ʢʘʨʪʠʥʫ-ʪʝʦʨʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʧʨʠʥʮʠʧʝ. ʕʪʘ ʪʝʦʨʠʷ ʧʨʝʢʨʘʩʥʦ ʠ ʧʨʦʩʪʦ ʚʩʸ 

ʦʙʲʷʩʥʷʝʪ, ʯʪʦ ʜʘʞʝ ʜʫʭ ʟʘʭʚʘʪʳʚʘʝʪ. ɸ ʩʣʝʜʩʪʚʠʷ, ʥʘʧʨʠʤʝʨ: 

1. ʄʝʭʘʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʥʝʪ, 

2. ɻʨʘʚʠʪʘʮʠʠ ʥʝʪ, 

3. ʉʦʣʥʝʯʥʳʝ ʣʫʯʠ çʠʜʫʪè ʥʝ ʦʪ ʉʦʣʥʮʘ ʢ ʥʘʤ, ʘ ʦʪ ʥʘʩ ʢ ʉʦʣʥʮʫ, 

4. ɸʪʦʤ ʚʦʜʦʨʦʜʘ ï çʚʝʯʥʳʡ ʜʚʠʛʘʪʝʣʴè, ʛʜʝ çʪʸʤʥʘʷ ʵʥʝʨʛʠʷè ʧʝʨʝʭʦʜʠʪ ʚ ʥʘʰʫ 

ʙʘʨʠʦʥʥʫʶ ʤʘʪʝʨʠʶ ʠ ʦʙʨʘʪʥʦ, 

5. ʕʥʝʨʛʠʷ ʥʠʢʫʜʘ ʥʝ ʧʝʨʝʜʘʸʪʩʷ, ʦʥʘ ʝʩʪʴ ʚʝʟʜʝ, ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ, ʧʝʨʝʜʘʸʪʩʷ ʪʦʣʴʢʦ 

ʠʥʬʦʨʤʘʮʠʷ ʚ ʜʘʥʥʫʶ ʦʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʄʦʞʥʦ ʝʱʸ ʜʦʣʛʦ ʧʨʦʜʦʣʞʘʪʴ, ʥʦ ʝʩʣʠ ʷ ʚʩʸ ʧʝʨʝʯʠʩʣʶ, ɺʳ ʩʦʯʪʸʪʝ ʤʝʥʷ ʩʫʤʘʩʰʝʜʰʠʤ. 

ʄʦʠ ʩʪʘʪʴʠ ʠ ʢʥʠʛʠ ï ʵʪʦ ʧʨʦʩʪʦ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʢ ʥʦʚʦʤʫ ʚʟʛʣʷʜʫ ʥʘ ʤʠʨ, ʢ ʥʦʚʦʤʫ 

ʤʠʨʦʚʦʟʨʝʥʠʶ. ʆʪʩʶʜʘ ʠ ʧʫʪʘʥʠʮʘ ʚ ʩʪʘʪʴʷʭ ʚ ʧʦʥʷʪʠʷʭ ʠ ʪʝʨʤʠʥʘʭ ʠ ʪ.ʧ., ʧʦʪʦʤʫ ʯʪʦ ʥʦʚʳʭ ʝʱʸ 

http://samlib.ru/n/nikitin_a_p/
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ʥʝʪ. ʅʝʢʦʪʦʨʳʝ ʢʘʪʝʛʦʨʠʯʥʳʝ ʚʳʚʦʜʳ ʩʜʝʣʘʥʳ ʜʣʷ ʵʧʘʪʘʞʘ, ʥʦ ʚ ʮʝʣʦʤ ʷ ʧʨʠʜʝʨʞʠʚʘʣʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ. 

ɺʳʚʦʜʳ, ʢ ʢʦʪʦʨʳʤ ʷ ʧʨʠʭʦʞʫ ʚ ʩʚʦʠʭ ʩʪʘʪʴʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠʥʘʯʝ. 

ʋʌʅ ʠ ʜʨʫʛʠʝ ʞʫʨʥʘʣʳ ʙʦʷʪʩʷ ʠʭ ʧʝʯʘʪʘʪʴ (ɺʳ ʙʳ ʚʠʜʝʣʠ ʢʘʢʠʝ ʦʥʠ ʦʪʟʳʚʳ ʰʣʶʪ!). ʅʘ 

ʢʘʢʦʤ-ʪʦ ʵʪʘʧʝ ʨʦʜʠʣʘʩʴ ʤʳʩʣʴ ʩʤʝʰʘʪʴ ʢʥʠʛʫ ʚʦʩʧʦʤʠʥʘʥʠʡ ʩʦ ʩʪʘʪʴʷʤʠ ʠ ʥʘʦʙʦʨʦʪ, ʠ 

ʚʳʧʫʩʪʠʪʴ ʚ ʚʠʜʝ ʢʥʠʛ ʜʣʷ ʧʦʧʫʣʷʨʥʦʩʪʠ, ʥʦ ʠ ʯʪʦ-ʪʦ ʥʘʜʦ ʜʘʨʠʪʴ ʨʦʜʥʳʤ ʠ ʟʥʘʢʦʤʳʤ, ʙʣʘʛʦ ʪʫʪ 

ʥʘʧʝʯʘʪʘʣʦ ʤʝʩʪʥʦʝ ʠʟʜʘʪʝʣʴʩʪʚʦ, ʘ ʪʘʤ ʠ ʜʨʫʛʠʝ ʥʘʧʝʯʘʪʘʣʠ ʧʦ ʯʘʩʪʷʤ ʧʦ 200 ʩ. ɼʘ ʝʱʸ 

ʢʦʥʬʝʨʝʥʮʠʠ. ɺʳ ʙʳ ʚʠʜʝʣʠ, ʢʘʢ ʦʨʪʦʜʦʢʩʳ çʩʪʘʩʢʠʚʘʣʠè ʤʝʥʷ ʩ ʪʨʠʙʫʥʳ ʚ ʂʘʟʘʥʠ, ʥʦ, ʧʨʘʚʜʘ, ʷ 

ʦʪʳʛʨʘʣʩʷ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. 

ɽʩʣʠ ʩʝʨʴʸʟʥʦ. ʂʥʠʛʠ, ʢʦʪʦʨʳʝ ɺʳ ʥʘʰʣʠ ï ʥʝ ʩʘʤʳʡ ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ. ʇʦʩʳʣʘʶ ɺʘʤ 

ʬʘʡʣʳ ʢʥʠʛ, ʘ ɺʳ ʫʞ ʩʤʦʪʨʠʪʝ, ʢʘʢ ʠʭ ʧʨʠʩʧʦʩʦʙʠʪʴ. ʅʝʢʦʪʦʨʳʝ çʚʝʱʠè ʚ ʵʪʠʭ ʢʥʠʛʘʭ ʷ ʙʳ, 

ʢʦʥʝʯʥʦ, ʩʝʡʯʘʩ ʠʟʤʝʥʠʣ. ʇʦʩʦʚʝʪʦʚʘʪʴ ʩʝʡʯʘʩ ʷ ʥʠʯʝʛʦ ʥʝ ʤʦʛʫ, ʧʦʪʦʤʫ ʯʪʦ ʥʝ ʟʥʘʶ ɺʘʰʫ ʮʝʣʴ. 

ɺ ʤʦʸʤ ʩʣʫʯʘʝ ï ʚʩʸ ʭʦʨʦʰʦ, ʢʨʦʤʝ ʥʝʢʨʦʣʦʛʘ. ʆʰʠʙʢʠ, ʥʝʪʦʯʥʦʩʪʠ, ʩʩʳʣʢʠ, ʥʘ ʢʦʪʦʨʳʝ ɺʳ 

ʧʨʘʚʠʣʴʥʦ ʫʢʘʟʳʚʘʝʪʝ, ʟʘʚʪʨʘ ʦʙʷʟʫʶʩʴ ʥʘʯʘʪʴ ʠʩʧʨʘʚʣʷʪʴ. 

ʉ ʫʚʘʞʝʥʠʝʤ, ʅʠʢʠʪʠʥ ɸʣʝʢʩʘʥʜʨ 
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ɿʜʨʘʚʩʪʚʫʡʪʝ, ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ! 

1. ʄʦʠ ʮʝʣʠ ʤʥʦʛʦʢʨʘʪʥʦ ʜʝʢʣʘʨʠʨʦʚʘʣʠʩʴ ʚ ɸʣʴʤʘʥʘʭʝ; ʠʭ ʜʚʝ: 

ʘ) ʙʦʨʴʙʘ ʩ ʣʞʝʥʘʫʢʦʡ, ʧʨʠʯʝʤ ʤʝʥʷ ʠʥʪʝʨʝʩʫʝʪ ʥʝ ʩʪʦʣʴʢʦ ʪʘ ʣʞʝʥʘʫʢʘ, ʩ ʢʦʪʦʨʦʡ ʠ 

ʙʝʟ ʤʝʥʷ ʙʦʨʝʪʩʷ ʠʟʚʝʩʪʥʘʷ ʂʦʤʠʩʩʠʷ ʈɸʅ, ʠ ʥʝ ʪʘ ʣʞʝʥʘʫʢʘ, ʢʦʪʦʨʫʶ ʧʨʦʧʘʛʘʥʜʠʨʫʶʪ ʚʩʷʢʠʝ 

ʪʘʤ ʧʩʠʭʦʧʘʪʠʯʝʩʢʠʝ çʥʝʧʨʠʟʥʘʥʥʳʝ ʛʝʥʠʠè (ʢʦʪʦʨʳʝ ʜʘʞʝ ʠ ʤʦʝ ʠʟʜʘʥʠʝ ʦʩʘʞʜʘʶʪ), ʘ ʪʘ 

ʣʞʝʥʘʫʢʘ, ʢʦʪʦʨʘʷ ʟʘʩʝʣʘ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʢʘʬʝʜʨʘʭ ʠ ʚ ʩʘʤʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ, ʚ ʯʘʩʪʥʦʩʪʠ ï 

ʢʘʥʪʦʨʠʟʤ; 

ʙ) ʧʨʦʧʘʛʘʥʜʘ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʤʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʚʦʟʟʨʝʥʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ɺʝʜʘʥʩʢʦʡ ʪʝʦʨʠʠ. 

2. ɺʘʰʘ ʢʦʥʮʝʧʮʠʷ (ʠ ʚʦʦʙʱʝ ʧʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʚʦʟʟʨʝʥʠʡ), ʧʦʤʠʤʦ ʦʙʳʯʥʦʛʦ ʣʶʜʩʢʦʛʦ 

ʣʶʙʦʧʳʪʩʪʚʘ, ʧʨʠʩʫʱʝʛʦ ʠ ʤʥʝ, ʷ ʨʘʩʩʤʘʪʨʠʚʘʶ ʢʘʢ ʧʦʣʝʟʥʳʝ ʜʣʷ ʮʝʣʝʡ (1) ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ: 

ʘ) ʨʘʟʙʠʨʘʷ ʯʫʞʠʝ ʩʠʩʪʝʤʳ, ʷ ʜʘʶ ʧʨʠʤʝʨ ʠ ʦʙʨʘʟʝʮ, ʢʘʢ ʚʦʦʙʱʝ ʥʫʞʥʦ ʨʘʟʙʠʨʘʪʴ 

ʩʠʩʪʝʤʳ ʚʟʛʣʷʜʦʚ ʠ ʢʘʢ ʦʧʧʦʥʝʥʪʳ (ʝʩʣʠ ʙʳ ʦʥʠ ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʤʳʩʣʠʪʴ ʧʨʘʚʠʣʴʥʦ) ʜʦʣʞʥʳ 

ʙʳʣʠ ʙʳ ʨʘʟʙʠʨʘʪʴ ʤʦʶ ʉʠʩʪʝʤʫ (ʫʯʠʪʝʩʴ, ʧʨʦʬʝʩʩʦʨʘ ʠ ʘʢʘʜʝʤʠʢʠ!); 

ʙ) ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʷ ɺʘʰʠʤ (ʠ ʚʦʦʙʱʝ ʯʫʞʠʤ) ʚʦʟʟʨʝʥʠʷʤ ʩʚʦʠ ʚʟʛʣʷʜʳ, ʷ ʚ ʩʚʦʠʭ 

ʢʦʤʤʝʥʪʘʨʠʷʭ ʪʝʤ ʩʘʤʳʤ ʠʟʣʘʛʘʶ, ʧʨʦʷʩʥʷʶ ʠ ʚʦʦʙʱʝ ʧʦʧʫʣʷʨʠʟʠʨʫʶ ʩʚʦʶ ʉʠʩʪʝʤʫ. 

3. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʜʣʷ ʨʘʟʙʦʨʘ ʯʫʞʦʡ ʉʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ɺʘʰʝʡ) ʷ ʜʦʣʞʥʘ ʩʥʘʯʘʣʘ 

ʧʦʥʷʪʴ ʝʝ, ʠʥʘʯʝ, ʚ ʩʠʣʫ ʧʫʥʢʪʘ (2ʘ), ʷ ʜʘʚʘʣʘ ʙʳ ʧʨʦʬʝʩʩʦʨʘʤ ʧʨʠʤʝʨ, ʢʘʢ ʦʪʚʝʨʛʘʪʴ ʯʪʦ-ʪʦ, ʥʝ 

ʧʦʥʠʤʘʷ ʵʪʦ çʯʪʦ-ʪʦè. (ʆʥʠ ʫʞʝ 34 ʛʦʜʘ ʠʤʝʥʥʦ ʪʘʢ ʠ ʜʝʣʘʶʪ). 

4. ʊʦ, ʯʪʦ ɺʳ ʧʨʝʧʦʜʥʝʩʣʠ ʤʥʝ ʩʚʦʠ ʩʪʘʪʴʠ çʰʫʪʷè, ʵʪʦ ʭʦʨʦʰʦ, ʪʘʢ ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, 

ʯʪʦ ʧʝʨʝʜʦ ʤʥʦʡ ʥʝ ʨʝʣʠʛʠʦʟʥʳʡ ʬʘʥʘʪʠʢ (ʪʠʧʘ ʘʢʘʜʝʤʠʢʘ ʈʝʰʝʪʥʷʢʘ ʠʟ ʚʳʧʫʩʢʦʚ ˉ25 ʠ ̄27 

ɸʣʴʤʘʥʘʭʘ ʠ ʚʩʝʭ ʧʨʦʯʠʭ ʢʘʥʪʦʨʠʩʪʦʚ). ʆʜʥʘʢʦ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʢʘʪʝʪʦʚ ʨʘʚʥʘ ʠʣʠ ʥʝ ʨʘʚʥʘ 

ʢʚʘʜʨʘʪʫ ʛʠʧʦʪʝʥʫʟʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʩʢʘʟʘʣ ʣʠ ʵʪʦ ʇʠʬʘʛʦʨ ʰʫʪʷ ʠʣʠ ʩʦ ʟʣʦʙʦʡ; ʪʘʢ ʠ ɺʘʰʘ 

ʢʦʥʮʝʧʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʦʙʨʘʥʘ ʧʦ ʧʨʘʚʠʣʘʤ ʦʙʲʝʢʪʠʚʥʦʡ ʣʦʛʠʢʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ɺʘʰʝʛʦ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʥʝʡ. 

5. ʗ ʙʳ ʦʭʦʪʥʦ ʫʚʠʜʝʣʘ ʠ ʧʦʤʝʩʪʠʣʘ ʙʳ ʚ ɸʣʴʤʘʥʘʭ ʦʪʟʳʚʳ ʋʌʅ ʠ ʜʨʫʛʠʭ ʠʟʜʘʥʠʡ ʦ ʪʝʭ 

ɺʘʰʠʭ ʩʪʘʪʴʷʭ, ʢʦʪʦʨʳʝ ʷ ʧʦʤʝʱʘʶ ʫ ʩʝʙʷ. 

6. ʉʧʘʩʠʙʦ ʟʘ ʧʨʠʩʣʘʥʥʳʝ ʢʥʠʛʠ; ʷ ʠʭ ʨʘʟʙʝʨʫ ʠ ʧʦʤʝʱʫ ʚ ɸʣʴʤʘʥʘʭ, ʥʦ ʧʦʣʥʦʩʪʴʶ ʠʣʠ 

ʯʘʩʪʠʯʥʦ, ʵʪʦʛʦ ʝʱʝ ʥʝ ʟʥʘʶ. 

ʉ ʫʚʘʞʝʥʠʝʤ, 

ʄʆʀ 
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ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ɹʣʘʛʦʜʘʨʶ ɺʘʩ ʟʘ ʧʠʩʴʤʦ ʠ ʧʨʠʟʥʘʪʝʣʝʥ ʟʘ ʦʪʢʨʳʪʠʝ ʜʣʷ ʤʝʥʷ ɺʝʜʘʥʩʢʦʡ ʪʝʦʨʠʠ. ʏʠʪʘʶ. 

ʇʦ ʵʪʦʡ ʪʝʤʝ ʫ ʤʝʥʷ ʝʩʪʴ ʩʪʘʪʴʷ çɾʠʟʥʴ, ʩʦʟʥʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʝʣʝʧʦʨʪʘʮʠʷè, ʢʦʪʦʨʫʶ 

ʧʨʠʣʘʛʘʶ. 

ɺʩʷ ʠʩʪʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʨʜʠʥʘʣʴʥʦ ʥʦʚʳʭ ʪʝʦʨʠʡ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʦʚʳʝ 

ʪʝʦʨʠʠ ʥʝʣʴʟʷ ʧʨʠʜʫʤʘʪʴ, ʠʭ ʥʝʣʴʟʷ ʚʳʚʝʩʪʠ ʣʦʛʠʯʝʩʢʠʤ ʧʫʪʸʤ ʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʢʘʥʦʥʠʯʝʩʢʠʭ 

ʪʝʦʨʠʡ. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʢʚʘʥʪʦʚʫʶ ʤʝʭʘʥʠʢʫ, 

çʧʨʠʭʦʜʠʣʘè ʢʘʢ ʦʟʘʨʝʥʠʝ. ɿʘʯʘʪʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʨʦʞʜʘʣʠʩʴ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʧʦʠʩʢʘʤʠ 

ʩʤʳʩʣʘ ʞʠʟʥʠ ʠ ʦʧʦʨʳ ʚ ʵʪʦʤ ʤʝʥʷʶʱʝʤʩʷ, ʥʝʧʨʦʛʥʦʟʠʨʫʝʤʦʤ, ʥʝʧʦʜʚʣʘʩʪʥʦʤ ʥʘʤ, ʞʝʩʪʦʢʦʤ, 

ʢʘʢ ʥʘʤ ʢʘʞʝʪʩʷ, ʤʠʨʝ. ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ çʥʘʰʸʣè ʦʧʦʨʫ ʚ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ʅʦ ɸ. 

ʕʡʥʰʪʝʡʥ, ʚʚʦʜʷ ʚʪʦʨʦʡ ʧʦʩʪʫʣʘʪ ʚ ʉʊʆ, ʩʘʤ ʩʦʤʥʝʚʘʣʩʷ ʚ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ: çʄʥʝ 

ʢʘʞʝʪʩʷ ʥʝʚʝʨʦʷʪʥʳʤ, ʯʪʦʙʳ ʭʦʜ ʢʘʢʦʛʦ-ʥʠʙʫʜʴ ʧʨʦʮʝʩʩʘ (ʥʘʧʨʠʤʝʨ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʪʘ ʚ 

ʧʫʩʪʦʪʝ) ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʯʠʪʘʪʴ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʠʨʝè [ʉʅʊ, 39, 

ʪ.1, ʩ.319ï320]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʠ, ʩʘʤʦʛʦ ʪʘʠʥʩʪʚʝʥʥʦʛʦ ʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʧʨʠʚʝʣʠ ʢ ʚʳʚʦʜʘʤ, 

ʯʪʦ ʜʘʣʴʥʦʜʝʡʩʪʚʠʷ ʥʝʪ ʚ ʧʨʠʥʮʠʧʝ, ʘ çʤʝʭʘʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴè ï ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʢʦʨʝʥʴ 

ʢʚʘʜʨʘʪʥʳʡ ʠʟ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʜʘʥʥʦʤ ʤʝʩʪʝ çʧʨʦʩʪʨʘʥʩʪʚʘè, ʪʦ 

ʝʩʪʴ çʧʨʦʠʟʚʦʜʥʘʷè ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʦʩʤʦʩʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʳʚʦʜʫ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ çʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷè ʚ ʥʘʰʝʤ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʢʦʨʦʩʪʠ ʠ ʚʨʝʤʝʥʠ (ʩʪʘʪʴʠ çʂ ʵʥʝʨʛʝʪʠʯʝʢʦʤʫ ʧʨʠʥʮʠʧʫ ʚ ʛʨʘʚʠʪʘʮʠʠè ʠ çɻʨʘʚʠʪʘʮʠʦʥʥʳʝ 

ʚʦʣʥʳ ʠ ʠʭ ʨʝʛʠʩʪʨʘʮʠʷè). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ɺʩʝʣʝʥʥʦʡ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝʠʟʤʝʥʥʦʛʦ, ʘʙʩʦʣʶʪʥʦʛʦ 

ʚ ʥʘʰʝʤ ʤʠʨʝ ʥʠʯʝʛʦ ʥʝʪ, ʢʨʦʤʝ ʵʥʝʨʛʠʠ ï ʤʝʨʳ ʚʩʝʭ ʠʟʤʝʥʝʥʠʡ, ʜʚʠʞʝʥʠʡ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʘ 

ʵʥʝʨʛʠʷ ɺʩʝʣʝʥʥʦʡ çʨʘʩʪʚʦʨʝʥʘè ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʂʦʩʤʦʩʘ. ʕʥʝʨʛʠʷ ï ʵʪʦ ʥʝ ʩʫʙʩʪʘʥʮʠʷ, ʦʥʘ ʥʝ 

ʤʦʞʝʪ çʪʝʯʴè, çʧʝʨʝʜʘʚʘʪʴʩʷè ʧʦ ʧʨʦʚʦʜʘʤ ʠ ʪ.ʧ., ʦʥʘ ʝʩʪʴ ʚʝʟʜʝ ʠ ʚʩʝʛʜʘ, ʠ ʤʦʱʥʦʩʪʴ ʝʸ ʚ 

ʩʠʩʪʝʤʝ ʨʘʟʤʝʨʥʦʩʪʝʡ LT ʨʘʚʥʘ ʉ5 (ʩʪʘʪʴʷ çʂ ʵʥʝʨʛʦʜʠʥʘʤʠʢʝ ʜʚʠʞʫʱʝʛʦʩʷ ʂʦʩʤʦʩʘè). ɼʣʷ ʩʝʙʷ, 

ʢʦʛʜʘ ʷ ʜʫʤʘʣ ʦʙ ʵʪʠʭ ʧʨʦʙʣʝʤʘʭ, ʧʨʝʜʩʪʘʚʣʷʣ, ʯʪʦ ʢʘʢ ʙʫʜʪʦ ʇʨʦʩʪʨʘʥʩʪʚʦ çʣʝʪʠʪè ʩʢʚʦʟʴ 

ɺʨʝʤʷ. ʂʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ï ʦʩʪʘʚʠʤ ʩʣʝʜʫʶʱʠʤ ʧʦʢʦʣʝʥʠʷʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʦʙʲʷʩʥʷʝʪ ʚʩʝ ʥʝʨʝʰʸʥʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ 

ʬʠʟʠʢʠ, ʥʘʧʨʠʤʝʨ, ʧʨʦʙʣʝʤʫ ʚʪʦʨʦʛʦ ʧʦʩʪʫʣʘʪʘ ʦ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʧʨʦʙʣʝʤʫ 

çɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘè ʠ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ, ʧʨʦʙʣʝʤʫ çʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡè ʠ ʜʨ. 

(ʩʪʘʪʴʠ çʉʚʝʨʭʥʦʚʘʷ SN1987a: ʇʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ!?è, çʂ ʧʨʦʙʣʝʤʝ ʢʦʩʤʦʣʦʛʠ-

ʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡè). 

ɸʣʴʤʘʥʘʭ ï ʵʪʦ ɺʘʰʝ ʜʝʪʠʱʝ, ɺʘʰʘ çʧʣʦʱʘʜʢʘè, ï ʷ ʤʦʛʫ ʪʦʣʴʢʦ ʧʨʝʜʣʘʛʘʪʴ: ʝʩʣʠ 

ʩʤʦʪʨʝʪʴ ʩ ʤʦʝʡ çʢʦʣʦʢʦʣʴʥʠè, ʚʦʟʤʦʞʝʥ ʚʘʨʠʘʥʪ: ʩʥʘʯʘʣʘ ï ʢʥʠʛʠ, ʧʦʪʦʤ ï ʢʨʠʪʠʢʘ, ʩʧʦʨʳ, 

ʜʠʩʢʫʩʩʠʠ ʩʦ ʩʪʘʪʴʷʤʠ, ʩ ʮʠʪʘʪʘʤʠ, ʩ ʦʪʟʳʚʘʤʠ ʠ ʪ.ʧ. 

ʉ ʫʚʘʞʝʥʠʝʤ, ʅʠʢʠʪʠʥ ɸʣʝʢʩʘʥʜʨ 

 

 
ʦʪ: Marina Olegovna Ipatjeva <marina.olegovna@gmail.com> 
ʂʦʤʫ: ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ <anikitinaaa@mail.ru> 
ʜʘʪʘ: 15 ʬʝʚʨʘʣʷ 2015 ʛ., 17:50 
ʪʝʤʘ: Re: Re[6]: ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʥʘʫʢʘ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: gmail.com 
 

ɿʜʨʘʚʩʪʚʫʡʪʝ, ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ! 

1. ʆ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ʗ ʧʦʥʠʤʘʶ ʵʪʦʪ ʵʡʥʰʪʝʡʥʦʚʩʢʠʡ (ʬʘʢʪʠʯʝʩʢʠ: ʜʦ-

ʵʡʥʰʪʝʡʥʦʚʩʢʠʡ) ʧʦʩʪʫʣʘʪ ʪʘʢ: çʂʘʢ ʙʳ ʤʳ ʥʠ ʤʝʨʠʣʠ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ, ʤʳ ʧʦʣʫʯʠʤ 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪè. ɺ ʪʘʢʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ ʵʪʦ ʥʝ ʚʩʝʦʙʱʠʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ, ʘ 

ʫʪʚʝʨʞʜʝʥʠʝ ʦʙ ʫʩʣʦʚʠʷʭ ʢʦʥʢʨʝʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʏʪʦʙʳ ʚʦʟʚʝʩʪʠ ʝʛʦ ʚ ʨʘʥʛ ʢʦʩʤʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ, ʥʫʞʥʦ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʚʨʝʤʷ ʠ ʯʪʦ ʪʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ (ʧʦʩʢʦʣʴʢʫ ʩʢʦʨʦʩʪʴ 

= ʨʘʩʩʪʦʷʥʠʝ / ʚʨʝʤʷ). ɸ ʵʪʦ ʥʝ ʪʘʢ-ʪʦ ʧʨʦʩʪʦ, ʢʦʛʜʘ ʤʳ ʥʘʯʠʥʘʝʤ ʜʫʤʘʪʴ ʦ ɺʩʝʣʝʥʥʦʡ ʚ ʮʝʣʦʤ. 

ʂʘʢʘʷ ʫ ʥʘʩ ʛʘʨʘʥʪʠʷ, ʯʪʦ ʩʝʢʫʥʜʘ 10 ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʥʘʟʘʜ ï ʵʪʦ ʪʘ ʞʝ ʥʘʰʘ ʩʝʢʫʥʜʘ (ʠ ʢʘʢ 
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ʚʦʦʙʱʝ ʠʭ ʩʨʘʚʥʠʪʴ?) ï ʠ ʯʪʦ ʢʠʣʦʤʝʪʨ ʥʘ ʫʜʘʣʝʥʠʠ 10 ʤʠʣʣʠʘʨʜʦʚ ʩʚʝʪʦʚʳʭ ʣʝʪ ʝʩʪʴ ʪʦʪ ʞʝ ʥʘʰ 

ʢʠʣʦʤʝʪʨ? ʇʦʵʪʦʤʫ ʷ ʜʝʨʞʫʩʴ ʪʘʢʦʛʦ ʤʥʝʥʠʷ, ʯʪʦ ʢʘʢ ʵʤʧʠʨʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʜʘʥʥʳʡ ʧʦʩʪʫʣʘʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚʝʨʝʥ, ʘ ʢʘʢ ʦ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʤ ʧʨʠʥʮʠʧʝ ʦ ʥʝʤ ʛʦʚʦʨʠʪʴ 

ʙʝʩʩʤʳʩʣʝʥʥʦ ʙʝʟ ʚʚʦʜʘ ʙʦʣʝʝ ʯʝʪʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ. (ɹʝʩʩʤʳʩʣʝʥʥʦ ʢʘʢ ʫʪʚʝʨʞʜʘʪʴ, ʪʘʢ ʠ 

ʦʪʨʠʮʘʪʴ ʝʛʦ). 

2. ʆ ʛʨʘʚʠʪʘʮʠʠ. ʊʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ çʩʠʣʝ ʧʨʠʪʷʞʝʥʠʷè (ʥʘʚʝʷʥʥʦʝ ʙʳʪʦʚʳʤʠ 

ʦʱʫʱʝʥʠʷʤʠ) ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʤʝʥʝʥʦ ʢʘʢʠʤ-ʪʦ ʜʨʫʛʠʤ, ʧʦʥʠʤʘʣ ʠ ʩʘʤ ʅʴʶʪʦʥ. ɺ ʆʊʆ, ʚʦʪ, 

ʚʚʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ çʠʩʢʨʠʚʣʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʄʥʝ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʠʢʦʛʜʘ ʥʝ 

ʥʨʘʚʠʣʦʩʴ (ʩʤ., ʥʘʧʨʠʤʝʨ, ʤʦʝ ʧʠʩʴʤʦ ʄʘʤʘʝʚʫ ʦʪ 20 ʠʶʣʷ 2014 ʛ., ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʘʙʟʘʮ ʥʘ ʩʪʳʢʝ 

ʩʪʨ.71ï72 ʚ ʄʆʀ ˉ26). ɺʳ ʪʝʧʝʨʴ ʧʨʝʜʣʘʛʘʝʪʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʠʩʧʦʣʴʟʫʶʱʝʝ çʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʧʦʪʝʥʮʠʘʣʳè. ʆʜʥʘʢʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʵʪʦ ʧʨʦʩʪʦ ʟʘʤʝʥʘ ʦʜʥʠʭ ʩʣʦʚ ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ï ʤʦʞʝʪ ʙʳʪʴ, 

ʙʦʣʝʝ ʫʜʘʯʥʳʤʠ ʠ ʤʝʥʝʝ ʩʤʫʱʘʶʱʠʤʠ ʥʘʩ (ʢʘʢ ʵʪʦ çʥʝʩʚʘʨʠʤʦʝè çʠʩʢʨʠʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘè), 

ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʪʦʣʴʢʦ ʟʘʤʝʥʘ ʪʝʨʤʠʥʦʣʦʛʠʠ ï ʧʦʢʘ ʥʝ ʧʦʷʚʠʣʦʩʴ ʢʘʢʦʝ-ʪʦ ʨʘʟʣʠʯʠʝ ʚ 

ʧʨʝʜʩʢʘʟʘʥʠʷʭ ʊʝʦʨʠʠ: ʜʨʫʛʠʝ ʫʨʘʚʥʝʥʠʷ, ʜʨʫʛʠʝ ʩʣʝʜʩʪʚʠʷ. ʄʥʝ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ ʨʘʟʦʙʨʘʪʴʩʷ, 

ʧʨʝʜʣʘʛʘʝʪʝ ʣʠ ɺʳ ʯʪʦ-ʥʠʙʫʜʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʝʝʩʷ, ʠʣʠ ʧʨʦʩʪʦ ʟʘʤʝʥʫ ʪʝʨʤʠʥʦʣʦʛʠʠ. 

3. ʇʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʫʞʥʦ ʨʘʟʣʠʯʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ, 

ʩʦʟʜʘʚʘʝʤʦʝ ʤʦʟʛʦʤ ʯʝʣʦʚʝʢʘ (ʭʨʦʥʦʪʦʧ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʚʝʱʠ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ 

(ʪʝʤʧʦʤʫʥʜʫʩ). ʄʥʝ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ ʘʚʪʦʨʳ, ʢʦʪʦʨʳʝ ʵʪʦ ʧʦʥʠʤʘʣʠ ʙʳ (ʨʘʟʚʝ ʯʪʦ ʪʦʣʴʢʦ ʂʘʥʪ 

ʛʦʚʦʨʠʪ ʦʙ ʵʪʦʤ ʚ ʪʘʢʦʤ ʚʠʜʝ, ʚ ʢʘʢʦʤ ʵʪʦ ʤʦʛʣʦ ʙʳʪʴ ʚʳʩʢʘʟʘʥʦ ʚ ʝʛʦ ʚʨʝʤʷ) ï ʠ ʫ ɺʘʩ ʪʦʞʝ ʥʝʪ 

ʵʪʦʛʦ ʨʘʟʣʠʯʝʥʠʷ. ɸ ʙʝʟ ʵʪʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʚʳʨʘʞʘʪʴʩʷ ʩʢʦʣʴ-ʥʠʙʫʜʴ ʪʦʯʥʦ. ɺʦʪ, ɺʳ ʛʦʚʦʨʠʪʝ 

çʚʨʝʤʝʥʠ ʚ ʂʦʩʤʦʩʝ ʥʝʪè. ɼʘ, ʚʝʨʥʦ, ʚʨʝʤʝʥʠ ʭʨʦʥʦʪʦʧʘ (ʪʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʤʳ ʦʱʫʱʘʝʤ) 

ʥʝʪ ʚ ʂʦʩʤʦʩʝ ï ʦʥʦ ʧʦʨʦʞʜʝʥʠʝ ʥʘʰʝʛʦ ʤʦʟʛʘ. ʅʦ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʚʝʱʠ ʪʝʤʧʦʤʫʥʜʫʩʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʰʝʤʫ ʚʨʝʤʝʥʠ. ɸ ʯʪʦʙʳ ʦ ʥʠʭ ʛʦʚʦʨʠʪʴ, ʥʫʞʥʦ ʩʥʘʯʘʣʘ ʚʦʦʙʱʝ ʙʦʣʝʝ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʠʪʴ (ʚʚʝʩʪʠ) ʪʝ ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʳʤʠ ʤʳ ʭʘʨʘʢʪʝʨʠʟʫʝʤ (ʩʦʙʠʨʘʝʤʩʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ) 

ʪʝʤʧʦʤʫʥʜʫʩ. 

4. ɺʘʰʫ ʩʪʘʪʴʶ çɾʠʟʥʴ, ʩʦʟʥʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʝʣʝʧʦʨʪʘʮʠʷè ʷ ʧʨʦʯʠʪʘʣʘ ʝʱʝ ʥʘ ʩʘʡʪʝ 

http://samlib.ru/n/nikitin_a_p/. ʅʦ ʦʥʘ, ʧʦʞʘʣʫʡ, ʠʟ ʚʩʝʛʦ, ʯʪʦ ʫ ɺʘʩ ʝʩʪʴ, ʩʘʤʦʝ ʥʘʠʙʦʣʝʝ ʨʝʟʢʦ 

ʨʘʩʭʦʜʷʱʝʝʩʷ ʩ ʤʦʝʡ ʉʠʩʪʝʤʦʡ. ʉʪʝʨʞʝʥʴ ɺʝʜʘʥʩʢʦʡ ʪʝʦʨʠʠ ï ʵʪʦ ʦʩʦʟʥʘʪʴ ʧʨʠʥʮʠʧʳ ʚʦʩʩʦʟʜʘ-

ʥʠʷ ʠʥʪʝʣʣʝʢʪʘ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ (ʩʢʘʞʝʤ, ʚ ʨʦʙʦʪʝ) ʠ ʪʝʤ ʩʘʤʳʤ ʦʩʦʟʥʘʪʴ, ʢʘʢ ʵʪʦ ʤʦʛ ʙʳ 

ʚʩʪʨʦʠʪʴ ʚ ʯʝʣʦʚʝʢʘ ʊʚʦʨʝʮ (ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʪʙʦʨ). ɸ ʫ ɺʘʩ, ʢʦʥʝʯʥʦ, ʥʝʪ ʥʠ ʰʘʛʘ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ; ʪʘʤ ʪʦʣʴʢʦ ʪʘʢʦʝ: 
 

çɽʩʣʠ ʤʳ ʩʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ çʧʠʪʘʝʪʩʷè çʪʸʤʥʦʡè ʵʥʝʨʛʠʝʡ 

ʂʦʩʤʦʩʘ ʠ ʤʦʟʛ ʧʨʠ ʵʪʦʤ ʪʦʣʴʢʦ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ çʪʸʤʥʦʡè ʵʥʝʨʛʠʠ ʚ ʥʝʨʚʥʦ-

ʧʩʠʭʠʯʝʩʢʫʶ ʠ ʦʙʨʘʪʥʦ, ʪʦ ʪʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚ ʙʝʩʢʦʥʝʯʥʦʤ ʂʦʩʤʦʩʝ ʝʸ ʙʝʩʢʦʥʝʯʥʘʷ 

çʪʸʤʥʘʷè ʵʥʝʨʛʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʝʜʠʥʩʪʚʝ ʩ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ (ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʦʡ ʵʥʝʨʛʠʠ), ʪʦ ʝʩʪʴ ʞʠʚʘʷ ʤʘʪʝʨʠʷ ʠ çʞʠʚʦʡ ʜʫʭè ʩʫʱʝʩʪʚʦʚʘʣʠ ʚʩʝʛʜʘ, ʯʪʦ ʞʠʟʥʴ 

ʩʫʱʝʩʪʚʦʚʘʣʘ ʚʩʝʛʜʘ ʠ ʦʥʘ ʚʝʯʥʘè ʠ ʪ.ʧ. 

 

ʕʪʦ ʥʝ ʜʘʝʪ ʥʠʯʝʛʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʦʙʦʪʘ ʠ ʪʝʤ ʩʘʤʳʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʯʝʣʦʚʝʢʘ. ʊʝʨʤʠʥ 

çʪʝʣʝʧʦʨʪʘʮʠʷè ʧʨʠʥʘʜʣʝʞʠʪ ʧʘʨʘʧʩʠʭʦʣʦʛʠʠ, ʥʦ ʫ ɺʘʩ, ʦʢʘʟʳʚʘʝʪʩʷ, ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʨʫʛʦʤ 

ʟʥʘʯʝʥʠʠ (ʬʘʢʪʠʯʝʩʢʠ, ʥʘʩʢʦʣʴʢʦ ʷ ʧʦʥʷʣʘ, ɺʳ ʪʘʢ ʧʝʨʝʠʤʝʥʦʚʘʣʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ, ʘ 

ʪʝʨʤʠʥ çʤʝʭʘʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝè ʦʙʲʷʚʠʣʠ ʦʙʦʟʥʘʯʝʥʠʝʤ ʥʝʩʫʱʝʩʪʚʫʶʱʝʛʦ ʷʚʣʝʥʠʷ). 

ɽʱʝ ʤʥʦʛʦʝ ʝʩʪʴ ʯʪʦ ʩʢʘʟʘʪʴ, ʥʦ ʦʙ ʵʪʦʤ ʚ ʜʘʣʴʥʝʡʰʝʤ; ʣʠʤʠʪ ʚʨʝʤʝʥʠ ʥʘ ʩʝʛʦʜʥʷ 

ʠʩʯʝʨʧʘʥ. 

ʉ ʫʚʘʞʝʥʠʝʤ, 

ʄʆʀ 
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ʜʘʪʘ: 17 ʬʝʚʨʘʣʷ 2015 ʛ., 21:34 
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ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: mail.ru 
 

ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ʂʘʢ ʛʦʚʦʨʠʪʩʷ, ʟʘʤʝʪʢʠ ʥʘ ʧʦʣʷʭ: 
1.  ɺʳ ʧʨʠʜʫʤʘʣʠ ʧʨʝʢʨʘʩʥʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ ʚʪʦʨʦʛʦ ʧʦʩʪʫʣʘʪʘ ʉʊʆ: çʂʘʢ ʙʳ ʤʳ ʥʠ 

ʤʝʨʠʣʠ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ, ʤʳ ʧʦʣʫʯʠʤ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪè, ʪʦ ʝʩʪʴ ʩʢʦʨʦʩʪʴ 
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ʩʚʝʪʘ ʥʝ ʟʘʚʠʩʠʪ ʥʠ ʦʪ ʯʝʛʦ, ʪʦ ʝʩʪʴ ʘʙʩʦʣʶʪʥʘ. ʉʥʘʯʘʣʘ ʫʜʠʚʠʤʩʷ: çʂʘʢ ʪʘʢʦʝ ʚʦʟʤʦʞʥʦ ʚ ʥʘʰʝʤ 

çʘʙʩʦʣʶʪʥʦè ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʤʠʨʝ?è, ʘ ʧʦʪʦʤ ʧʦʩʪʘʚʠʤ ʚʦʧʨʦʩ: çʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ?, 

ʥʦ ʠ ʟʘʦʜʥʦ ʚʩʝʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ ʠ ʧʣʘʥʝʪ ʚ ʪʦʤ ʯʠʩʣʝ?è ɺ ʩʪʘʪʴʝ çʂ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ 

ʧʨʠʥʮʠʧʫ ʚ ʛʨʘʚʠʪʘʮʠʠè ʤʳ ʚʳʚʝʣʠ, ʯʪʦ ʜʣʷ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʢʦʥ, ʘ ʠʤʝʥʥʦ v2 = 

ű1ïű2 = ȹű = ʘR = ʉ2 = R2/ʊ2, ʯʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʣʶʙʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʪʝʣʘ ʠ ʩʚʝʪʘ ʟʘʚʠʩʠʪ 

ʪʦʣʴʢʦ ʦʪ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʂʦʩʤʦʩʝ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚʦʟʤʦʞʥʘʷ ʚ ʥʘʰʝʤ ʤʘʪʝʨʠʘʣʴʥʦʤ ʤʠʨʝ ʨʘʚʥʘ ʉ2 ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ ʉ. ɹʦʣʝʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʥʘ ʠ 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʩʢʦʨʦʩʪʴ. ɼʘʣʝʝ, ʟʘʜʘʜʠʤ ʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ: çʀʟʤʝʥʷʝʪʩʷ ʣʠ ʨʘʟʥʦʩʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʂʦʩʤʦʩʘ, ʨʘʚʥʘʷ ȹű = ʉ2 = GM/R?è ʆʪʚʝʪ ʫʪʚʝʨʜʠʪʝʣʴʥʳʡ: çɺʦ 

ɺʩʝʣʝʥʥʦʡ ʠʜʸʪ ʧʨʦʮʝʩʩ ʤʘʩʩʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʟʘʢʦʥʫ ʍʘʙʙʣʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʂʦʩʤʦʩʘ ʠ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘè, ʯʪʦ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ. 

(ʩʪʘʪʴʷ çʉʚʝʨʭʥʦʚʘʷ SN1987a: ʇʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ!?è) 

2.  ʂʦʛʜʘ ʩʦ ʤʥʦʡ ʥʘʯʠʥʘʶʪ ʩʧʦʨʠʪʴ ʦ ʛʨʘʚʠʪʘʮʠʠ, ʷ ʛʦʚʦʨʶ: ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚʩʝʤʠʨʥʦʝ 

ʪʷʛʦʪʝʥʠʝ ʝʩʪʴ. ʊʦʛʜʘ ʧʦ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ ʧʣʘʥʝʪʳ ʜʦʣʞʥʳ ʜʚʠʛʘʪʴʩʷ ʧʦ ʢʨʫʛʦʚʳʤ ʦʨʙʠʪʘʤ 

(ʩʪʨʦʛʦ ʛʦʚʦʨʷ ʧʦ ʵʣʣʠʧʩʘʤ) ʚʦʢʨʫʛ ʉʦʣʥʮʘ, ʘ ʃʫʥʘ ʚʦʢʨʫʛ ɿʝʤʣʠ. ʅʦ ʦʥʠ ʪʘʢ ʥʝ ʜʚʠʛʘʶʪʩʷ! ɽʩʣʠ 

ʤʳ ʧʦʩʤʦʪʨʠʤ ʩʦ ʩʪʦʨʦʥʳ, ʥʘʧʨʠʤʝʨ, ʩ ʜʨʫʛʦʡ ʟʚʝʟʜʳ, ʪʦ ʧʣʘʥʝʪʳ ʣʝʪʷʪ ʚ ʢʦʩʤʠʯʝʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝ ʧʦ ʢʨʫʛʦʚʳʤ ʪʨʘʝʢʪʦʨʠʷʤ, ʢʘʢ ʵʪʦ ʨʠʩʫʶʪ ʚʦ ʚʩʝʭ ʢʥʠʛʘʭ, ʥʘʯʠʥʘʷ ʩ ʂʦʧʝʨʥʠʢʘ, 

ʘ ʧʦ ʩʣʦʞʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ. ʏʪʦ ʠʭ ʟʘʩʪʘʚʣʷʝʪ çʧʦʩʪʫʧʘʪʴè ʪʘʢʠʤ ʦʙʨʘʟʦʤ? ʆʥʠ çʣʝʪʷʪè ʪʫʜʘ, ʛʜʝ 

ʤʝʥʴʰʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʂʦʩʤʦʩʘ. ʅʫʞʥʳ ʧʨʝʜʩʢʘʟʘʥʠʷ, ʥʫʞʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ? 

ʇʦʞʘʣʫʡʩʪʘ! ʆʜʠʥ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʣʦʞʝʥ ʚ ʩʪʘʪʴʝ çɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʠ ʠʭ 

ʨʝʛʠʩʪʨʘʮʠʷè. ʇʨʠʨʦʜʘ ʩʘʤʘ ʧʨʝʢʨʘʩʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ, ï ʥʘʧʨʠʤʝʨ, ʚʟʨʳʚ ʩʚʝʨʭʥʦʚʦʡ 

SN1987a (ʠ ʜʨʫʛʠʭ ʩʚʝʨʭʥʦʚʳʭ), ʢʦʪʦʨʳʡ ʦʧʠʩʘʥ ʚ ʩʪʘʪʴʝ çʉʚʝʨʭʥʦʚʘʷ SN1987a: ʇʨʷʤʦʝ 

ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ!?è ɺʦʟʤʦʞʝʥ ʠ ʩʣʝʜʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ: ʢʦʩʤʦʥʘʚʪʳ ʚ ʢʦʩʤʠʯʝʩʢʦʤ 

ʢʦʨʘʙʣʝ ʨʘʟʞʠʛʘʶʪ ʢʦʩʪʸʨ, ʪʦ ʝʩʪʴ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʢʦʨʘʙʣʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʉʧʨʘʰʠʚʘʝʪʩʷ, 

ʠʟʤʝʥʠʪʩʷ ʣʠ ʠ ʢʘʢ ʤʘʩʩʘ ʢʦʨʘʙʣʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʨʙʠʪʘ? ʀʣʠ, ʚʦʦʙʱʝ, ʦʯʝʥʴ ʧʨʦʩʪʦʡ 

ʵʢʩʧʝʨʠʤʝʥʪ: ʩʥʘʯʘʣʘ ʩʪʘʚʠʤ ʥʘ ʚʝʩʳ çʭʦʣʦʜʥʳʡ ʫʪʶʛè, ʙʝʨʸʤ ʦʪʩʯʸʪ, ʧʦʪʦʤ ï ʚʢʣʶʯʘʝʤ ʪʦʢ ʠ 

ʩʥʦʚʘ ʠʟʤʝʨʷʝʤ ʚʝʩ ʫʞʝ ʛʦʨʷʯʝʛʦ ʫʪʶʛʘ. ʉʧʨʦʩʠʪʝ ʚʩʝʭ ʘʢʘʜʝʤʠʢʦʚ, ʦʥʠ ʚʩʝ ʩʢʘʞʫʪ, ʯʪʦ ʛʦʨʷʯʠʡ 

ʫʪʶʛ ʪʷʞʝʣʝʝ. ʅʝ ʪʦʣʴʢʦ ʩʢʘʞʫʪ, ʥʦ ʥʘʫʯʥʦ ʜʦʢʘʞʫʪ. ʅʘʧʨʠʤʝʨ, ʘʢʘʜʝʤʠʢ ʆʢʫʥʴ ʃ.ɹ., ʢʦʨʠʬʝʡ ʚ 

ʦʙʲʷʩʥʝʥʠʠ ʤʘʩʩʳ, ʜʘʡ ɹʦʛ ʝʤʫ ʟʜʦʨʦʚʴʷ, ʚ ʋʌʅ ʧʠʰʝʪ: ç...ʤʘʩʩʘ ʪʝʣʘ ʤʝʥʷʝʪʩʷ ʚʩʝʛʜʘ, ʢʦʛʜʘ 

ʤʝʥʷʝʪʩʷ ʝʛʦ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ: 1)ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʞʝʣʝʟʥʦʛʦ ʫʪʶʛʘ ʥʘ 200Ü ʝʛʦ ʤʘʩʩʘ ʚʦʟʨʘʩʪʘʝʪ 

ʥʘ ʚʝʣʠʯʠʥʫ ȹm/m = 10ï12è [ʆʢʫʥʴ ʃ.ɹ. ʇʦʥʷʪʠʝ ʤʘʩʩʳ (ʄʘʩʩʘ, ʵʥʝʨʛʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ) ʋʌʅ, 

ʪ. 158, ʚʳʧ.3, ʠʶʣʴ 1989 ʛ.] ɺʦʪ ʷ ʠ çʧʨʝʜʣʘʛʘʶè ʧʦʩʪʘʚʠʪʴ ʥʘʢʦʥʝʮ-ʪʦ çʵʪʦʪ ʛʦʨʷʯʠʡ ʫʪʶʛè ʥʘ 

ʚʝʩʳ. ʀ ʯʪʦ ʫʜʠʚʠʪʝʣʴʥʦ, ʛʦʨʷʯʠʡ ʫʪʶʛ ʦʢʘʞʝʪʩʷ ʣʝʛʯʝ ʭʦʣʦʜʥʦʛʦ. 

ɺʦʪ ʠ ʚʩʷ ʬʠʟʠʢʘ!? ʆʥʘ ʟʘʢʣʶʯʝʥʘ ʚ ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʗ ʜʘʞʝ ʧʨʝʜʣʘʛʘʣ ʘʢʘʜʝʤʠʢʫ 

ʂʝʣʜʳʰ ʃ.ɺ. ʭʦʪʷ ʙʳ ʥʘ ʩʘʡʪʝ ʋʌʅ ʦʪʢʨʳʪʴ ʜʠʩʢʫʩʩʠʶ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

çʯʠʩʪʳʤè ʚʳʧʦʣʥʝʥʠʝʤ ʵʪʦʛʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʦ ʚ ʦʪʚʝʪ ʤʦʣʯʘʥʠʝ. ɼʣʷ 

ʠʟʣʘʛʘʝʤʦʡ ʥʘʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʪʫʪ ʚʩʸ ʧʨʦʩʪʦ: ʠ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʝʩʘ, çʛʦʨʷʯʝʛʦè ʫʪʶʛʘ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ ʩʪʨʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ. 

3.  ɺʦʧʨʦʩʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ ʦʯʝʥʴ ʩʣʦʞʥʳ. ʂʘʢ ʥʘʯʠʥʘʝʰʴ ʦ ʥʠʭ ʜʫʤʘʪʴ, ʪʘʢ çʫʤ 

ʟʘ ʨʘʟʫʤ ʟʘʭʦʜʠʪè, ʪʘʢ ʠ ʭʦʯʝʪʩʷ ʦʩʪʘʚʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ ʩʣʝʜʫʶʱʠʤ ʧʦʢʦʣʝʥʠʷʤ. ʅʦ ʦʜʥʘ ʠʜʝʷ 

ʩʦʟʨʝʣʘ ʯʸʪʢʦ: ʇʨʦʩʪʨʘʥʩʪʚʦ, ɺʨʝʤʷ, ʄʘʪʝʨʠʷ ʠ ʉʦʟʥʘʥʠʝ ï ʵʪʦ ʦʜʥʦ ʝʜʠʥʦʝ ʮʝʣʦʝ ï ʂʦʩʤʦʩ. ʅʘʰ 

ʤʠʨ ʘʙʩʦʣʶʪʥʦ ʥʝʣʦʢʘʣʴʥʳʡ. ɺ ʥʸʤ ʥʝʪ ʛʨʘʥʠʮ, ʚʩʸ ʩʦ ʚʩʝʤ ʩʚʷʟʘʥʦ, ʠ ʚʩʸ ʧʝʨʝʭʦʜʠʪ ʚʦ ʚʩʸ. 

ɸʙʩʦʣʶʪʥʘ ʪʦʣʴʢʦ ʤʝʨʘ ʵʪʠʭ ʧʝʨʝʭʦʜʦʚ ï ʵʥʝʨʛʠʷ ʂʦʩʤʦʩʘ. ʌʠʟʠʢʘ ʢʘʢ ʥʘʫʢʘ ʧʦʪʦʤʫ ʠ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ɻʘʣʠʣʝʷ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʧʝʨʚʳʡ ʧʦʥʷʣ, ʯʪʦ ʥʘʜʦ ʟʘʥʠʤʘʪʴʩʷ ʥʝ ʧʦʠʩʢʦʤ ʩʫʪʠ 

çʚʝʱʝʡè, ʘ çʧʦʟʥʘʥʠʝʤ ʚʟʘʠʤʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʤʝʥʪʦʚè (ʕʨʥʩʪ ʄʘʭ). 

4. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʥʝ ʤʦʞʝʪ ʨʘʩʭʦʜʠʪʴʩʷ ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʩ ʢʘʢʦʡ ʪʝʦʨʠʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʩ ɺʝʜʘʥʩʢʦʡ. ʃʶʙʦʝ ʜʚʠʞʝʥʠʝ ʤʘʪʝʨʠʠ ʠ ʩʦʟʥʘʥʠʷ ʠʤʝʝʪ ʩʚʦʶ ʤʝʨʫ ï ʵʥʝʨʛʠʶ, ʠʣʠ ʢʘʢ ʤʳ 

ʛʦʚʦʨʠʤ çʧʨʠ ʣʶʙʦʡ ʨʘʙʦʪʝ ʧʦʪʨʝʙʣʷʝʪʩʷ ʵʥʝʨʛʠʷè. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʩʦʟʥʘʪʴ ʧʨʠʥʮʠʧʳ 

ʚʦʩʩʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʘ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʵʪʫ ʧʨʦʙʣʝʤʫ 

çʵʥʝʨʛʝʪʠʯʝʩʢʠè. ʅʘʧʨʠʤʝʨ, ʩʢʦʣʴʢʦ ʵʥʝʨʛʠʠ ʧʦʪʨʝʙʣʷʝʪʩʷ ʧʨʠ ʤʳʰʣʝʥʠʠ, ʠ ʪʦʛʜʘ ʤʳ ʧʨʠʜʸʤ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʵʥʝʨʛʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʩ ʧʠʱʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʘʢʮʠʷʤʠ ʚ ʦʨʛʘʥʠʟʤʝ, ʜʣʷ 

ʤʳʰʣʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʠ ʚʦʦʙʱʝ ʥʝ ʵʥʝʨʛʠʶ ʤʳ ʧʦʣʫʯʘʝʤ ʩ ʧʠʱʝʡ, ʘ ʠʥʬʦʨʤʘʮʠʶ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʠ ʜʦʩʪʘʪʦʯʥʘʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʯʝʣʦʚʝʢʘ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʩʦʟʥʘʥʠʷ-ʤʳʰʣʝʥʠʷ, ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʚ çʩʪʨʫʢʪʫʨʝè 

ʂʦʩʤʦʩʘ ʚ ʚʠʜʝ çʪʸʤʥʦʡè-çʞʠʚʦʡè ʵʥʝʨʛʠʠ. ʅʝ ʨʝʰʘʷ ʵʪʠ ʚʦʧʨʦʩʳ, ʦ çʚʦʩʩʦʟʜʘʥʠʠ ʠʥʪʝʣʣʝʢʪʘ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝè ʤʦʞʥʦ ʪʦʣʴʢʦ ʤʝʯʪʘʪʴ. 
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ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ʅʝ ʚʩʝʭ ʚʦʧʨʦʩʦʚ ʷ ʢʦʩʥʫʣʩʷ. ʇʨʦ çʪʝʣʝʧʦʨʪʘʮʠʶè ʚ ʩʣʝʜʫʶʱʠʡ ʨʘʟ. ʇʦʣʫʯʘʝʪʩʷ ʧʦʚʪʦʨ 

ʢʥʠʛ ʠ ʩʪʘʪʝʡ. ʇʦʩʳʣʘʶ ʩʚʦʸ ʚʳʩʪʫʧʣʝʥʠʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ɽʩʣʠ ʝʩʪʴ ʢʘʢʠʝ-

ʪʦ ʚʦʧʨʦʩʳ, ʧʠʰʠʪʝ. 

ʉ ʫʚʘʞʝʥʠʝʤ, ʅʠʢʠʪʠʥ ɸʣʝʢʩʘʥʜʨ 

 

 
ʦʪ: ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ <anikitinaaa@mail.ru> 
ʂʦʤʫ: Marina Olegovna Ipatjeva <marina.olegovna@gmail.com> 
ʜʘʪʘ: 5 ʤʘʨʪʘ 2015 ʛ., 20:59 
ʪʝʤʘ: Re[8]: ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʥʘʫʢʘ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: mail.ru 
 

ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ʇʦʟʚʦʣʴʪʝ ʧʦʟʜʨʘʚʠʪʴ ɺʘʩ ʩ ɾʝʥʩʢʠʤ ʧʨʘʟʜʥʠʢʦʤ ï ɼʥʸʤ ɺʦʩʴʤʦʛʦ ʤʘʨʪʘ ï ʠ ʧʦʞʝʣʘʪʴ 

ɺʘʤ, ʥʘʨʷʜʫ ʩʦ ʟʜʦʨʦʚʴʝʤ, ʫʩʧʝʭʦʚ ɺʘʰʝʤʫ ɸʣʴʤʘʥʘʭʫ ʠ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʠʜʝʡ ʥʘ ʧʫʪʠ ʢ ʠʩʪʠʥʝ. 

çʄʆʀè ï ʦʯʝʥʴ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʩʙʦʨʥʠʢ ʠ ʠʥʪʝʨʝʩʥʘʷ çʧʣʦʱʘʜʢʘè ʜʣʷ ʧʳʪʣʠʚʳʭ ʫʯʸʥʳʭ ʚ 

ʟʘʱʠʪʝ ʠ ʦʙʲʷʩʥʝʥʠʠ ʥʦʚʳʭ ʪʝʦʨʠʡ. ɾʝʣʘʝʤ ʝʤʫ ʧʨʠʟʥʘʥʠʷ ʠ ʧʦʧʫʣʷʨʥʦʩʪʠ. ʅʘʜʝʶʩʴ, ʠ ʤʦʠ 

ʠʜʝʠ ʥʝ ʢʘʥʫʪ, ʢʘʢ ʚ çʯʸʨʥʫʶ ʜʳʨʫè, ʚ ʛʣʫʙʠʥʳ ɺʘʰʝʛʦ ɸʣʴʤʘʥʘʭʘ. 

ʉ ʫʚʘʞʝʥʠʝʤ ʠ ʛʦʪʦʚʳʡ ʢ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʅʠʢʠʪʠʥ ɸʣʝʢʩʘʥʜʨ. 

 

 
ʦʪ: Marina Olegovna Ipatjeva <marina.olegovna@gmail.com> 
ʂʦʤʫ: ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ <anikitinaaa@mail.ru> 
ʜʘʪʘ: 5 ʤʘʨʪʘ 2015 ʛ., 22:10 
ʪʝʤʘ: Re: Re[8]: ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʥʘʫʢʘ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: gmail.com 
 

ʉʧʘʩʠʙʦ ʙʦʣʴʰʦʝ ʟʘ ʧʦʟʜʨʘʚʣʝʥʠʷ! 
ɺʘʰʠ ʤʘʪʝʨʠʘʣʳ ʥʝ ʧʨʦʧʘʜʫʪ, ʥʦ ʩʝʡʯʘʩ ʤʥʝ ʘʢʘʜʝʤʠʢ ɸʣʝʢʩʘʥʜʨʦʚ ʧʨʠʩʣʘʣ ʤʘʪʝʨʠʘʣʳ ʥʘ 

ʮʝʣʳʭ ʪʨʠ ʚʳʧʫʩʢʘ ʙʶʣʣʝʪʝʥʷ çɺ ʟʘʱʠʪʫ ʥʘʫʢʠè, ʠ ʷ ʛʦʪʦʚʣʶ ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʨʩʠʠ ʵʪʠʭ 

ʚʳʧʫʩʢʦʚ, ʪʘʢ ʯʪʦ ʤʦʡ ɸʣʴʤʘʥʘʭ ʧʦʢʘ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ. 

ʉ ʫʚʘʞʝʥʠʝʤ, 

ʄʆʀ 

 

 
ʦʪ: ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ <anikitinaaa@mail.ru> 
ʂʦʤʫ: Marina Olegovna Ipatjeva <marina.olegovna@gmail.com> 
ʜʘʪʘ: 27 ʘʧʨʝʣʷ 2015 ʛ., 9:32 
ʪʝʤʘ: Re[10]: ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʥʘʫʢʘ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: mail.ru 
 

ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ʊʫʪ ʷ ʥʘʧʠʩʘʣ ʚʘʞʥʫʶ ʩʪʘʪʴʶ ʧʦ ʪʝʤʝ, ʢʦʪʦʨʫʶ ʜʘʚʥʦ ʭʦʪʝʣ ʠʩʩʣʝʜʦʚʘʪʴ. ʅʘʧʨʘʚʠʣ ʚ 

ʥʝʩʢʦʣʴʢʦ ʞʫʨʥʘʣʦʚ ï ʧʦʩʤʦʪʨʠʤ, ʢʘʢ ʦʥʠ ʙʫʜʫʪ çʠʟʚʠʚʘʪʴʩʷè ʠʣʠ ʞʝ ʠʤ ʫʜʘʩʪʩʷ çʦʪʚʝʨʪʝʪʴʩʷè ʠ 

ʚ ʵʪʦʪ ʨʘʟ.  ʄʦʞʝʪ ʠ ɺʘʤ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʦ. ʇʨʠʣʘʛʘʶ.53 

ʉ ʫʚʘʞʝʥʠʝʤ ʠ ʛʦʪʦʚʳʡ ʢ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʅʠʢʠʪʠʥ ɸʣʝʢʩʘʥʜʨ. 

 

 
ʦʪ: ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ <anikitinaaa@mail.ru> 
ʂʦʤʫ: Marina Olegovna Ipatjeva <marina.olegovna@gmail.com> 
ʜʘʪʘ: 22 ʤʘʷ 2015 ʛ., 7:48 
ʪʝʤʘ: Re[10]: ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʥʘʫʢʘ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: mail.ru 
 

ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ʂʘʢ ɺʳ ʟʜʨʘʚʩʪʚʫʝʪʝ? 

                                                      
53 ʄʆʀ 2015-08-17: ʇʨʠʣʦʞʝʥʘ ʩʪʘʪʴʷ çʂʚʘʥʪʦʚʘʷ ʤʝʪʘʬʠʟʠʢʘ: ɸʪʦʤ ʚʦʜʦʨʦʜʘ ï ʩʝʨʜʮʝ 

ɺʩʝʣʝʥʥʦʡ!?è 
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ʊʫʪ ʥʘ ʬʨʦʥʪʘʭ ʥʘʫʢʠ ʚʦʡʥʘ ʠʜʸʪ ʧʦʢʘ ʙʝʟ ʫʩʧʝʭʦʚ. ʇʝʨʝʧʨʘʚʣʷʶ ʦʪʚʝʪ ï ʧʠʩʴʤʦ ʛʣʘʚʥʦʛʦ 

ʨʝʜʘʢʪʦʨʘ ʞʫʨʥʘʣʘ çʋʌʅè ʘʢʘʜʝʤʠʢʘ ʈɸʅ ʃ.ɺ. ʂʝʣʜʳʰʘ54 ʧʦ ʤʦʝʡ ʩʪʘʪʴʝ çʂʚʘʥʪʦʚʘʷ 

ʤʝʪʘʬʠʟʠʢʘ: ɸʪʦʤ ʚʦʜʦʨʦʜʘ ï ʩʝʨʜʮʝ ɺʩʝʣʝʥʥʦʡ!?è ɺʜʨʫʛ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʦ. 

ʉ ʧʦʞʝʣʘʥʠʷʤʠ ʟʜʦʨʦʚʴʷ ʠ ʫʩʧʝʭʦʚ, ʅʠʢʠʪʠʥ ɸ.ʇ. 

 

 
ʦʪ: Marina Olegovna Ipatjeva <marina.olegovna@gmail.com> 
ʂʦʤʫ: ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ <anikitinaaa@mail.ru> 
ʜʘʪʘ: 22 ʤʘʷ 2015 ʛ., 16:54 
ʪʝʤʘ: Re: Re[10]: ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʥʘʫʢʘ 
ʦʪʧʨʘʚʣʝʥʦ ʯʝʨʝʟ: gmail.com 
 

ɿʜʨʘʚʩʪʚʫʡʪʝ, ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ, 
ɼʘ, ʚ ʦʪʥʦʰʝʥʠʠ ɺʘʰʠʭ ʩʦʯʠʥʝʥʠʡ ʷ ʥʝ ʚʳʧʦʣʥʠʣʘ ʪʦ, ʯʪʦ ʩʥʘʯʘʣʘ ʥʘʤʝʨʝʚʘʣʘʩʴ. ɸʧʨʝʣʴ 

ʚʦʦʙʱʝ ʚʳʣʝʪʝʣ ʚ ʪʨʫʙʫ: ʩʥʘʯʘʣʘ ʷ ʪʨʠ ʥʝʜʝʣʠ ʙʦʣʝʣʘ, ʘ ʧʦʪʦʤ ʫ ʤʝʥʷ ʫʤʝʨ ʦʪʝʮ, ʠ ʥʘʩʪʨʦʝʥʠʝ ʜʦ 

ʩʠʭ ʧʦʨ ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ ʢ ʣʠʪʝʨʘʪʫʨʥʦʡ ʠ ʠʟʜʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ... 

ʉʦ ʤʥʦʡ ʦʙʳʯʥʦ ʙʳʚʘʝʪ ʪʘʢ: ʯʪʦ ʥʝ ʫʜʘʝʪʩʷ ʩʜʝʣʘʪʴ ʚ ʧʝʨʚʦʤ ʧʦʨʳʚʝ ʠ ʧʨʠʭʦʜʠʪʩʷ ʙʨʦʩʘʪʴ, 

ʢ ʪʦʤʫ ʚʦʟʚʨʘʪʠʪʴʩʷ ʫʜʘʝʪʩʷ ʪʦʣʴʢʦ ʯʝʨʝʟ ʦʯʝʥʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ï ʠʣʠ ʞʝ ʥʝ ʫʜʘʝʪʩʷ ʚʦʦʙʱʝ 

(ʧʦʪʦʤʫ ʯʪʦ ʚʩʸ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʜʝʣʘ ʦʙʨʫʰʠʚʘʶʪʩʷ ʥʘ ʤʝʥʷ, ʠ ʷ ʬʠʟʠʯʝʩʢʠ ʥʝ ʩʧʨʘʚʣʷʶʩʴ; ʷ 

ʚʦʦʙʱʝ ʚʩʸ ʚʨʝʤʷ ʦʱʫʱʘʶ ʥʝʧʦʩʠʣʴʥʫʶ ʧʝʨʝʛʨʫʟʢʫ...). 

ʗ ʨʘʩʩʢʘʞʫ ʚʢʨʘʪʮʝ, ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʷ ʪʦʛʜʘ ʧʦʢʠʥʫʣʘ ɺʘʰʫ ʧʨʦʙʣʝʤʫ. ʇʦʧʳʪʢʘ 

ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʫʱʥʦʩʪʠ ɺʘʰʠʭ ʪʝʢʩʪʦʚ ʧʨʠʚʝʣʘ ʤʝʥʷ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʝʨʚʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʢ ʠʭ 

ʧʦʥʠʤʘʥʠʶ ʷʚʣʷʝʪʩʷ ʤʦʝ ʥʝʟʥʘʥʠʝ çʝʩʪʝʩʪʚʝʥʥʦʡè ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ LT (ʛʜʝ ʝʩʪʴ ʪʦʣʴʢʦ ʜʚʝ 

ʙʘʟʦʚʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ: ʜʣʠʥʳ ʠ ʚʨʝʤʝʥʠ). ʇʦʵʪʦʤʫ ʷ ʩʢʘʯʘʣʘ ʩ ʀʥʪʝʨʥʝʪʘ ʥʝʩʢʦʣʴʢʦ ʩʪʘʪʝʡ 

ʧʦ LT, ʢʘʢ ʫʪʚʝʨʞʜʘʶʱʠʭ, ʪʘʢ ʠ ʢʨʠʪʠʢʫʶʱʠʭ, ʠ ʠʟʫʯʠʣʘ ʠʭ ʚʩʝ. ʄʦʡ ʚʳʚʦʜ ʙʳʣ ʪʘʢʦʡ, ʯʪʦ 

ʥʝʧʨʘʚʳ, ʢʘʢ ʪʝ, ʪʘʢ ʠ ʜʨʫʛʠʝ, ʪ.ʝ. ʜʝʡʩʪʚʠʷ ʘʚʪʦʨʦʚ LT ʥʝʟʘʢʦʥʥʳ, ʘ ʠʭ ʢʨʠʪʠʢʠ ʥʝ ʩʤʦʛʣʠ 

ʧʨʘʚʠʣʴʥʦ ʨʘʩʢʨʳʪʴ ï ʧʦʯʝʤʫ. ʄʥʝ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ, ʧʨʝʞʜʝ ʯʝʤ ʧʫʙʣʠʢʦʚʘʪʴ ɺʘʰʠ ʪʝʢʩʪʳ, ʤʥʝ 

ʥʫʞʥʦ ʦʧʫʙʣʠʢʦʚʘʪʴ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʘʪʴʶ ʧʦ LT. ʕʪʘ ʩʪʘʪʴʷ ʙʳʣʘ ʧʨʦʜʫʤʘʥʘ ʠ ʛʦʪʦʚʘ ʚ 

ʤʦʝʡ ʛʦʣʦʚʝ, ʥʦ ʬʠʟʠʯʝʩʢʠ ʥʘʧʠʩʘʪʴ ʝʝ ʷ ʥʝ ʫʩʧʝʣʘ, ʪ.ʢ. ʟʘʙʦʣʝʣʘ. 

ɺ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʚʘʭ ʩʫʱʥʦʩʪʴ ʵʪʦʡ ʩʪʘʪʴʠ. ɸʚʪʦʨʳ LT ʚʚʦʜʷʪ ʩʚʦʶ ʩʠʩʪʝʤʫ ʝʜʠʥʠʮ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʫʤʥʦʞʘʶʪ ʦʙʝ ʩʪʦʨʦʥʳ ʫʨʘʚʥʝʥʠʷ ʥʘ ʚʝʣʠʯʠʥʫ, ʠʤʝʶʱʫʶ ʨʘʟʤʝʨʥʦʩʪʴ, ʠ ʩʯʠʪʘʶʪ, 

ʯʪʦ ʫʨʘʚʥʝʥʠʝ ʦʩʪʘʝʪʩʷ ʚ ʩʠʣʝ, ʢʘʢ ʦʥʦ ʦʩʪʘʝʪʩʷ ʚ ʩʠʣʝ ʧʨʠ ʫʤʥʦʞʝʥʠʠ ʩʪʦʨʦʥ ʥʘ ʩʢʘʣʷʨʥʫʶ 

ʚʝʣʠʯʠʥʫ (ʙʝʟ ʨʘʟʤʝʨʥʦʩʪʠ). ʅʦ ʵʪʘ ʦʧʝʨʘʮʠʷ ʥʝʟʘʢʦʥʥʘ ʠʣʠ, ʪʦʯʥʝʝ, ʧʨʠʥʠʤʘʷ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʚ ʩʠʣʝ, ʘʚʪʦʨʳ ɺɺʆɼʗʊ ʇʆʉʊʋʃɸʊ ï ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʩʪʫʣʘʪ, ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʢʦʪʦʨʦʛʦ ʦʥʠ ʥʝ ʦʪʜʘʶʪ ʩʝʙʝ ʦʪʯʝʪʘ. 

ʊʘʢ, ʝʩʣʠ ʷ ʫʤʥʦʞʘʶ 2 ʤ ʥʘ 3, ʪʦ ʷ ʥʝ ʧʨʝʜʧʦʣʘʛʘʶ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ, ʢʨʦʤʝ 

ʠʤʝʚʰʝʡʩʷ ʫʞʝ ʨʘʥʴʰʝ ʜʣʠʥʳ. ʅʦ ʝʩʣʠ ʷ ʫʤʥʦʞʘʶ 2 ʤ ʥʘ 3 ʤ, ʪʦ ʷ ʧʨʝʜʧʦʣʘʛʘʶ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʦʙʲʝʢʪʘ, ʠʟʤʝʨʷʝʤʦʛʦ çʤʝʪʨʘʤʠ ʚ ʢʚʘʜʨʘʪʝè ʠʣʠ çʢʚʘʜʨʘʪʥʳʤʠ ʤʝʪʨʘʤʠè. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʘʢʦʡ 

ʦʙʲʝʢʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ: ʵʪʦ ʧʣʦʱʘʜʴ. 

ʅʦ ʪʘʢ ʙʫʜʝʪ ʥʝ ʚʩʝʛʜʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʷ ʫʤʥʦʞʘʶ 2 ʢʦʟʳ ʥʘ 3 ʢʦʟʳ, ʪʦ ʷ ʧʨʝʜʧʦʣʘʛʘʶ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʙʲʝʢʪʘ, ʠʟʤʝʨʷʝʤʦʛʦ ʝʜʠʥʠʮʘʤʠ çʢʦʟʘ ʚ ʢʚʘʜʨʘʪʝè ʠʣʠ çʢʚʘʜʨʘʪʥʘʷ ʢʦʟʘè. ɽʩʣʠ ʷ 

ʪʝʧʝʨʴ ʧʦʣʴʟʫʶʩʴ ʜʘʣʴʰʝ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ ʩʣʝʜʩʪʚʠʷʤʠ ʵʪʦʛʦ ʫʤʥʦʞʝʥʠʷ, ʪʦ ʚ ʤʦʝʡ ʩʠʩʪʝʤʝ 

ʧʦʥʷʪʠʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʇʆʉʊʋʃɸʊ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʦʵʪʦʤʫ ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ LT ʦʟʥʘʯʘʝʪ ʚʚʝʜʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʩʪʫʣʘʪʦʚ, ʠ ʵʪʠ 

ʧʦʩʪʫʣʘʪʳ ʦʪʥʶʜʴ ʥʝ ʷʚʣʷʶʪʩʷ ʥʠ ʦʯʝʚʠʜʥʳʤʠ, ʥʠ ʥʝʦʩʧʦʨʠʤʳʤʠ (ʢʘʢ ʧʦʣʘʛʘʶʪ ʘʚʪʦʨʳ LT). ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʨʠʪʠʢʠ LT ʥʘʧʘʜʘʶʪ ʥʘ çʠʩʯʝʟʥʦʚʝʥʠʝ ʤʘʪʝʨʠʠè ʠ ʧʦʜʦʙʥʳʝ ʚʝʱʠ, ʥʝ ʢʘʩʘʷʩʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʩʫʱʥʦʩʪʠ ʜʝʣʘ (ʩʦʩʪʦʷʱʝʡ ʚ ʪʦʤ, ʯʪʦ ʘʚʪʦʨʘʤʠ LT ʧʦʩʪʫʣʠʨʫʶʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʝʱʠ, ʦʪʥʶʜʴ ʥʝ ʦʯʝʚʠʜʥʳʝ). 

ɼʘʣʝʝ, ʧʦʯʝʤʫ ʥʝ ʧʦʡʪʠ ʜʦ ʢʦʥʮʘ ʠ ʥʝ ʧʨʝʚʨʘʪʠʪʴ ʩʠʩʪʝʤʫ LT ʚ ʩʠʩʪʝʤʫ L ʠʣʠ T. ɺʝʜʴ 

ʪʦʯʥʦ ʪʘʢʠʤ ʞʝ ʧʫʪʝʤ, ʢʘʢʠʤ ʙʳʣʘ ʚʚʝʜʝʥʘ LT, ʤʦʞʥʦ ʚʩʸ ʚʳʨʘʟʠʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʤʝʪʨʘʭ ʠʣʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʩʝʢʫʥʜʘʭ (ʚʟʷʚ ʟʘ ʦʩʥʦʚʫ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ c = L/T). 

ʊʘʢ ʢʘʢ ɺʳ ʠʩʧʦʣʴʟʫʝʪʝ ʩʠʩʪʝʤʫ LT, ʪʦ ʚ ɺʘʰʫ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʚʦʜʷʪʩʷ ʚʩʝ ʝʝ 

ʧʦʩʪʫʣʘʪʳ (ʧʣʶʩ ʝʱʝ ɺʘʰʠ ʩʦʙʩʪʚʝʥʥʳʝ). ʊʦ ʝʩʪʴ, ʯʪʦʙʳ ɺʘʰʘ ʉʠʩʪʝʤʘ ʦʢʘʟʘʣʘʩʴ ʧʨʘʚʦʡ, ʥʫʞʥʦ 

ʧʨʠʥʷʪʴ ʚʩʝ ʵʪʠ ʧʦʩʪʫʣʘʪʳ. ʅʦ ʠʭ ʧʨʠʥʷʪʠʝ ʥʝ ʧʦʢʘʞʝʪʩʷ ʥʝʩʦʤʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦʡ ʬʠʟʠʢʘʤ, ʜʘ 

ʠ ʤʥʝ ʪʦʞʝ ʥʝ ʢʘʞʝʪʩʷ, ʯʪʦ ʵʪʦ ʠʤʝʥʥʦ ʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʧʨʘʚʠʣʴʥʦ ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʳʡ ʤʠʨ. 

                                                      
54 ʄʆʀ 2015-08-17: ʕʪʦ ʧʠʩʴʤʦ ʜʦ ʤʦʝʛʦ ʧʦʯʪʦʚʦʛʦ ʷʱʠʢʘ ʥʝ ʜʦʰʣʦ. 
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ʇʦʵʪʦʤʫ ʤʝʥʷ ʥʝ ʫʜʠʚʣʷʝʪ ʨʝʘʢʮʠʷ ʬʠʟʠʯʝʩʢʠʭ ʞʫʨʥʘʣʦʚ, ʠ ʩʘʤʦʡ ʪʦʞʝ ʥʝ ʯʫʚʩʪʚʫʝʪʩʷ, ʯʪʦ ʚ 

ʵʪʦʤ ʝʩʪʴ ʢʘʢʘʷ-ʪʦ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʴ. 

ɺʦʦʙʱʝ ʤʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʬʠʟʠʢʘ ʥʝ ʪʘ ʦʙʣʘʩʪʴ, ʛʜʝ ʤʦʞʥʦ ʩ ʣʝʛʢʦʩʪʴʶ ʚʳʜʚʠʛʘʪʴ 

ʥʦʚʳʝ ʪʝʦʨʠʠ. ʌʠʟʠʢʘ ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʳʡ ʤʠʨ, ʘ ʦʥ ʪʘʢʦʡ, ʢʘʢʦʡ ʦʥ ʝʩʪʴ, ʠ ʧʨʦʠʟʚʦʣʴʥʦ 

ʧʨʠʥʷʪʳʝ ʧʦʩʪʫʣʘʪʳ ʣʝʛʢʦ ʤʦʛʫʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʪʦʤʫ ʤʠʨʫ, ʘ ʧʨʦʚʝʨʠʪʴ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʯʝʥʴ ʪʨʫʜʥʦ ï ʠ ʧʦʵʪʦʤʫ ʢʘʞʜʳʡ ʤʦʞʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʚʦʝʡ 

ʩʠʩʪʝʤʳ ʧʦʩʪʫʣʘʪʦʚ (ʩʚʦʝʡ ʤʦʜʝʣʠ), ʥʦ ʥʝʪ ʦʙʲʝʢʪʠʚʥʳʭ ʜʦʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʟʘʩʪʘʚʠʪʴ ʠ 

ʜʨʫʛʠʭ ʣʶʜʝʡ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʠʤʝʥʥʦ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʦʩʪʫʣʘʪʦʚ (ʵʪʦʡ ʤʦʜʝʣʠ). (ʀʥʦʝ ʜʝʣʦ 

ʤʘʪʝʤʘʪʠʢʘ, ʛʜʝ ʥʝʪ ʧʦʜʦʙʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤ ʤʠʨʦʤ ʠ ʧʨʠʥʷʪʳʤʠ ʧʦʩʪʫʣʘʪʘʤʠ ï 

ʦʥʦ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʠ ʧʦʵʪʦʤʫ ʧʦʩʪʫʣʘʪʳ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʢʘʢʠʝ ʫʛʦʜʥʦ, ʣʠʰʴ ʩʦʙʣʶʜʘʷ ʣʦʛʠʢʫ. 

ɺ ʤʘʪʝʤʘʪʠʢʝ ʚʩʝ ʧʨʝʜʧʦʩʳʣʢʠ ʥʘ ʚʠʜʫ, ʘ ʚ ʬʠʟʠʢʝ ï ʥʝʪ: ʦʥʠ ʩʢʨʳʪʳ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ). 

ʊʘʢʦʚʦ ʚ ʦʩʥʦʚʥʳʭ ʯʝʨʪʘʭ ʤʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ɺʘʰʠʤ ʤʘʪʝʨʠʘʣʘʤ, ʠ ʵʪʦ ʙʳʣʦ ʙʳ ʚʳʨʘʞʝʥʦ ʚ 

ʤʦʠʭ ʢʦʤʤʝʥʪʘʨʠʷʭ, ʝʩʣʠ ɺʘʰʠ ʪʝʢʩʪʳ ʙʳʣʠ ʙʳ ʧʦʤʝʱʝʥʳ ʚ ʘʣʴʤʘʥʘʭ ʄʆʀ. 

ʉ ʫʚʘʞʝʥʠʝʤ 
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ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ʇʨʠʤʠʪʝ ʩʦʙʦʣʝʟʥʦʚʘʥʠʷ ʠ ʧʦʞʝʣʘʥʠʷ ʚʝʨʥʫʪʴʩʷ ʢ ʥʘʫʢʝ. 
ɺʳ, ʥʘʚʝʨʥʦ, ʯʠʪʘʣʠ ʚ ʠʥʪʝʨʥʝʪʝ ʢʘʢ ʩʠʩʪʝʤʳ ʨʘʟʤʝʨʥʦʩʪʝʡ ʦʯʝʥʴ ʭʦʨʦʰʦ ʠʩʩʣʝʜʦʚʘʣʠ 

ʊʦʤʠʣʠʥ ɸ.ʂ., ɺʠʢʫʣʠʥ ɺ. ʠ ɽʨʦʭʠʥ ɺ. (ʧʦʩʣʝ ɼ. ʄʘʢʩʚʝʣʣʘ ʠ ʆ. ɹʘʨʪʠʥʠ, ʢʦʥʝʯʥʦ): 
http://vev50.narod.ru/LT.html 
http://electricaleather.com/d/358095/d/lt5_norm1.pdf 
http://nfp-team.narod.ru/LT-again.pdf 
http://sciteclibrary.ru/texsts/rus/stat/st2439.pdf 
ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʝʱʸ ʃʘʥʜʘʫ ʃ.ɼ. ʧʨʝʜʣʘʛʘʣ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʘʚʥʦʡ 1. 

ɽʩʣʠ ʠʟ ʤʦʝʡ ʪʝʦʨʠʠ ʫʙʨʘʪʴ LT, ʪʦ ʚ ʩʫʱʥʦʩʪʠ ʥʠʯʝʛʦ ʥʝ ʠʟʤʝʥʠʪʩʷ, ʤʦʞʥʦ ʠ ʚ ʦʙʳʯʥʦʡ 

ʩʠʩʪʝʤʝ MLT, ʪʘʢ ʯʪʦ ʜʣʷ ʤʝʥʷ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʩʪʫʣʘʪʘʭ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ. 

ʕʪʦ ʢʘʢ ʦʪ ʨʠʤʩʢʠʭ ʮʠʬʨ ʧʝʨʝʡʪʠ ʢ ʘʨʘʙʩʢʠʤ, ï ʧʦʪʦʤʫ ʯʪʦ ʫʜʦʙʥʝʝ. ʅʦ, ʢʦʥʝʯʥʦ, ʚ ʵʪʦʤ 

ʧʝʨʝʭʦʜʝ ʝʩʪʴ ʠ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ.  ɼʣʷ ʤʝʥʷ ʧʨʠʤʝʥʝʥʠʝ LT ï ʵʪʦ ʧʨʦʩʪʦ çʦʪʨʝʟʘʥʠʝè ʪʘʢʦʡ 

ʣʠʰʥʝʡ ʩʫʱʥʦʩʪʠ ʢʘʢ ʤʘʩʩʘ, ʚ LT ʩʨʘʟʫ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʤʘʩʩʘ ʥʝ ʦʙʣʘʜʘʝʪ ʩʦʙʩʪʚʝʥʥʦʡ 

ʩʫʱʥʦʩʪʴʶ, ʦʥʘ ʧʨʦʠʟʚʦʜʥʘʷ, ʩʨʘʟʫ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʤʘʩʩʘ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʛʨʘʚʠʪʘʮʠʠ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠ ʧʨʠʯʠʥʦʡ ʠʩʢʨʠʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʚ ʆʊʆ. ɺ 

ʜʘʣɹʥʝʡʰʝʤ, ʢʦʥʝʯʥʦ, ʧʨʝʜʩʪʦʠʪ, ʥʘʜʝʝʤʩʷ ʠ ʥʘʰʠʤʠ ʫʩʠʣʠʷʤʠ, ʥʘʫʯʥʳʡ ʧʝʨʝʭʦʜ ʢ ʦʜʥʦʡ 

ʘʙʩʦʣʶʪʥʦʡ çʨʘʟʤʝʨʥʦʡ ʝʜʠʥʠʮʝè, ʩʢʦʨʝʝ ʚʩʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ. ʄʦʞʝʪ, ʵʪʦ ʙʫʜʝʪ ʤʦʱʥʦʩʪʴ 

ʵʥʝʨʛʠʠ ʂʦʩʤʦʩʘ. 

ɺ ɺʘʰʝʤ ʧʠʩʴʤʝ ʢʨʘʩʥʦʡ ʥʠʪʴʶ ʧʨʦʭʦʜʠʪ ʤʳʩʣʴ, ʯʪʦ ʥʘʰ ʨʝʘʣʴʥʳʡ ʤʠʨ ʝʜʠʥ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʥʸʤ ʥʝʪ kg, m ʠ s, ʢʦʪʦʨʳʝ ʧʨʦʩʪʦ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʣʶʜʴʤʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ çʢʦʥʚʝʥʮʠʠè ï ʩʦʛʣʘʰʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʠ ʫʜʦʙʩʪʚʘ. ʕʪʦ, ʝʩʣʠ ʭʦʪʠʪʝ, ʢʘʢ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʷʟʳʢʠ, ʢʦʪʦʨʳʝ, ʢʦʥʝʯʥʦ, ʩʦ ʚʨʝʤʝʥʝʤ ʦʙʲʝʜʠʥʷʪʩʷ, ʠ ʥʘ ɿʝʤʣʝ ʙʫʜʝʪ ʦʜʠʥ ʷʟʳʢ. 

ʊʘʢ ʠ ʚ ʬʠʟʠʢʝ ʠ ʜʨʫʛʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ, ʠʟʫʯʘʶʱʠʭ ʤʘʪʝʨʠʶ. 

ʉ ʫʚʘʞʝʥʠʝʤ, ʅʠʢʠʪʠʥ ɸʣʝʢʩʘʥʜʨ 

 

 

http://vev50.narod.ru/LT.html
http://electricaleather.com/d/358095/d/lt5_norm1.pdf
http://nfp-team.narod.ru/LT-again.pdf
http://sciteclibrary.ru/texsts/rus/stat/st2439.pdf
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ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ. ʇʨʦʩʪʠ ʤʝʥʷ, ʕʡʥʰʪʝʡʥ! 

 

http://samlib.ru/n/nikitin_a_p/ 

http://samlib.ru/n/nikitin_a_p/t1aknigaa5doc-1.shtml 

ʂʦʧʠʨʦʚʘʥʦ 12 ʬʝʚʨʘʣʷ 2015 ʛʦʜʘ 

 

  
 

ɼʠʟʘʡʥ ʦʙʣʦʞʢʠ ï ʅʠʢʠʪʠʥ ɺʣʘʜʠʤʠʨ. ʌʦʪʦ NASA 

 

  

ɸʚʪʦʨ ʵʪʦʡ ʩʝʨʴʝʟʥʦʡ ʢʥʠʛʠ ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ, ʢʘʢ ʠ ʚʩʝ ʤʳ, ʨʦʜʦʤ ʠʟ ʚʦʣʰʝʙʥʦʛʦ 

ʜʝʪʩʪʚʘ, ʦʪʢʫʜʘ ʯʫʜʝʩʥʳʤ ʦʙʨʘʟʦʤ ʙʝʨʫʪ ʥʘʯʘʣʦ ʥʘʰʠ ʤʳʩʣʠ ʠ ʜʝʣʘ. ɺ ʵʪʦʡ ʢʥʠʛʝ ʠʟʣʘʛʘʝʪʩʷ 

ʢʨʘʪʢʘʷ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʘʷ ʠʩʪʦʨʠʷ ʂʦʩʤʦʩʘ, ʠ ʢʨʘʩʥʦʡ ʥʠʪʴʶ ʯʝʨʝʟ ʥʝʸ ʧʨʦʭʦʜʠʪ ʠʜʝʷ ʝʜʠʥʩʪʚʘ 

ʠ ʦʙʲʝʜʠʥʝʥʠʷ ʥʘʰʝʛʦ ʤʠʨʘ. ɺ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ɸ. ʕʡʥʰʪʝʡʥʘ ʠ ʢʚʘʥʪʦʚʦʡ 

ʤʝʭʘʥʠʢʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ, ʢʦʪʦʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʘʰ ʤʠʨ ʢʘʢ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʦʣʝ ï ʂʦʩʤʦʩ ʠ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʪʝʦʨʠʶ ʚʩʝʛʦ, ʪʘʢ ʢʘʢ ʧʨʝʢʨʘʩʥʦ 

ʦʙʲʷʩʥʷʝʪ ʝʜʠʥʫʶ ʢʘʨʪʠʥʫ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ. ʅʦʚʘʷ ʪʝʦʨʠʷ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʟʚʝʟʜʳ ï ʵʪʦ 

ʢʣʘʜʦʚʳʝ ʵʥʝʨʛʠʠ ɺʨʝʤʝʥʠ, ʯʪʦ ɺʨʝʤʷ çʢʦʥʜʝʥʩʠʨʫʝʪʩʷè ʚ ʤʘʪʝʨʠʠ ʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ. ɾʠʟʥʴ 

ʠ ʨʘʟʫʤ ï ʵʪʦ ʩʦʟʜʘʥʠʝ çʪʸʤʥʦʡ ʵʥʝʨʛʠʠè ï çʞʠʚʦʡ ʵʥʝʨʛʠʠè ʂʦʩʤʦʩʘ. ʇʨʦʠʩʭʦʜʠʪ ʠ ʦʙʨʘʪʥʳʡ 

ʧʨʦʮʝʩʩ ï çʧʨʝʚʨʘʱʝʥʠʝè ʢʦʩʥʦʡ ʠ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʚ ʵʥʝʨʛʠʶ ɺʨʝʤʝʥʠ. ɺʨʝʤʷ ʚ ʂʦʩʤʦʩʝ çʩʪʦʠʪ 

ʥʘ ʤʝʩʪʝè, ï ʵʪʦ ʤʳ ʧʨʦʭʦʜʠʤ ʩʢʚʦʟʴ ʥʝʛʦ. ʄʳ ʜʚʠʞʝʤʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʥʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʦ ʥʝ 

ʤʝʪʘʬʠʟʠʯʝʩʢʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʬʘʥʪʘʟʠʠ ʥʘ ʪʝʤʫ çʪʝʦʨʠʠ ʚʩʝʛʦè, ʘ ʦʙʦʩʥʦʚʘʥʥʘʷ ʪʝʦʨʠʷ, 

ʧʦʪʦʤʫ ʯʪʦ çʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʪʘʢʦʡ ʚʳʚʦʜ ʧʦʩʣʝʜʦʚʘʣè. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʘʷ ʬʦʨʤʫʣʘ ʵʥʝʨʛʠʠ ʂʦʩʤʦʩʘ E = 2 ́mC2. 

ʀʜʝʠ ʘʚʪʦʨʘ ʤʦʛʫʪ ʩʪʘʪʴ ʠʩʪʠʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʙʝʟʫʤʥʳ. 

 

http://samlib.ru/n/nikitin_a_p/
http://samlib.ru/n/nikitin_a_p/t1aknigaa5doc-1.shtml
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ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʠʥ 
ʇʨʦʩʪʠ ʤʝʥʷ, ʕʡʥʰʪʝʡʥ! 

(ʏʘʩʪʴ 1) 

  

ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʂʦʩʤʦʩʘ, ʨʘʩʩʢʘʟʘʥʥʘʷ ʚʝʣʠʢʠʤʠ, 

ʩ ʚʦʩʧʦʤʠʥʘʥʠʷʤʠ ʠ ʟʘʤʝʯʘʥʠʷʤʠ ʘʚʪʦʨʘ 

  
çɽʜʚʘ ʣʠʰʴ ʤʳʩʣʴ ʚʟʣʝʪʘʝʪ, 

ʠʟ ʪʚʘʨʠ ʩʪʘʥʦʚʣʶʩʴ ʷ ʙʦʞʝʩʪʚʦʤ... 

ʤʝʥʷ ʣʶʙʦʚʴ ʧʨʝʦʙʨʘʞʘʝʪ ʚ ɹʦʛʘè 

ɼʞʦʨʜʘʥʦ ɹʨʫʥʦ 

  

 

ʃʶʙʠʤʳʤ ʠ ʪʝʨʧʝʣʠʚʳʤ, ï 

ʞʝʥʝ ʌʣʶʨʝ 

ʠ ʩʳʥʦʚʴʷʤ ɸʣʝʢʩʘʥʜʨʫ ʠ ɺʣʘʜʠʤʠʨʫ  

ʆʪ ʘʚʪʦʨʘ 

ç...ʅʳʥʝ ʮʘʨʠʪ ʪʚʸʨʜʘʷ ʨʝʰʠʤʦʩʪʴ ʠʩʢʦʨʝʥʷʪʴ 

ʚʩʷʢʫʶ ʥʦʚʫʶ ʤʳʩʣʴ, ʦʩʦʙʝʥʥʦ ʚ ʥʘʫʢʘʭ, ʢʘʢ ʙʫʜʪʦ ʙʳ 

ʫʞʝ ʧʦʟʥʘʥʦ ʚʩʸ, ʯʪʦ ʤʦʞʥʦ ʧʦʟʥʘʪʴè. 

ɻʘʣʠʣʝʦ ɻʘʣʠʣʝʡ 

 

ɼʦʣʞʝʥ ʧʨʠʟʥʘʪʴʩʷ, ʯʪʦ ʚ ʵʪʦʡ ʢʥʠʛʝ ʷ ʧʨʝʜʣʘʛʘʶ ʥʦʚʳʡ ʚʟʛʣʷʜ ʥʘ ʤʠʨ. ʗ ʨʝʰʠʣ ʘʪʘʢʦʚʘʪʴ 

ʢʨʝʧʦʩʪʴ ʪʝʦʨʠʡ ʤʠʨʦʟʜʘʥʴʷ ʩ ʫʩʪʦʷʚʰʠʤʠʩʷ ʜʦʛʤʘʤʠ ʥʝ ʬʨʦʥʪʘʣʴʥʦ. ʅʘʰʠ ʫʯʸʥʳʝ-ʬʠʟʠʢʠ-

ʬʠʣʦʩʦʬʳ ʢʨʝʧʢʦ ʩʠʜʷʪ ʟʘ ʪʦʣʩʪʳʤʠ ʩʪʝʥʘʤʠ ʢʘʥʦʥʠʯʝʩʢʠʭ ʪʝʦʨʠʡ, ʰʪʫʨʤʦʚʘʪʴ ʢʦʪʦʨʳʝ ʷ 

ʩʦʙʠʨʘʶʩʴ ʧʦʩʣʝ çʦʙʭʦʜʥʦʛʦ ʤʘʥʸʚʨʘè ï ʚʳʧʫʩʢʘ ʵʪʦʡ ʢʥʠʛʠ, ʩʚʦʙʦʜʥʳʡ ʞʘʥʨ ʢʦʪʦʨʦʡ, ʷ ʜʫʤʘʶ, 

ʜʦʧʫʩʢʘʝʪ ʚʳʩʢʘʟʳʚʘʥʠʝ ʩʧʦʨʥʳʭ ʠ ʥʝʜʦʢʘʟʘʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʬʠʣʦʩʦʬʩʢʠʭ ʠʜʝʡ. ʄʳʩʣʴ ʠʟ 

ʰʢʦʣʴʥʦʛʦ ʫʯʝʙʥʠʢʘ ʦ ʪʦʤ, ʯʪʦ ʯʘʩʪʠʮʳ ʥʝʡʪʨʠʥʦ ʧʨʦʥʠʟʳʚʘʶʪ ʥʘʰʫ ɿʝʤʣʶ ʥʘʩʢʚʦʟʴ, ʥʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʥʠ ʩ ʯʝʤ, ʧʦʩʪʦʷʥʥʦ ʪʦʣʢʘʣʘ ʢ ʨʘʟʤʳʰʣʝʥʠʷʤ ʠ ʥʘʧʠʩʘʥʠʶ ʵʪʦʡ ʢʥʠʛʠ. ʕʪʘ 

ʢʥʠʛʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʚʳʩʪʨʘʜʘʥʘ ʤʥʦʡ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʠ ʟʘ ʚʩʶ ʞʠʟʥʴ, ʠ ʝʸ 

ʠʜʝʠ ʨʦʞʜʘʣʠʩʴ ʪʘʢ, ʢʘʢ ʚ ʥʝʡ ʦʧʠʩʘʥʦ, ʠ ʷ ʥʘʜʝʶʩʴ, ʯʪʦ ʦʥʘ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʘ ʜʫʤʘʶʱʠʤ 

ʯʠʪʘʪʝʣʷʤ. ʕʪʠ ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʜʫʭ ʤʳʩʣʠ ʫʞʝ ʪʨʫʜʥʦ ʫʜʝʨʞʘʪʴ ʚ ʩʝʙʝ. 

ʗ ʧʦʥʠʤʘʶ, ʯʪʦ ʦʪ ʤʦʝʡ ʢʥʠʛʠ ʚʝʝʪ ʯʠʩʪʦʡ ʬʠʟʠʢʦʡ ʠ ʢʦʩʤʦʣʦʛʠʝʡ. ɽʡ ʥʫʞʝʥ 

ʨʘʟʤʳʰʣʷʶʱʠʡ ʯʠʪʘʪʝʣʴ. ʕʪʦ ʤʦʷ ʧʦʧʳʪʢʘ ʦʙʲʷʪʴ ʥʝʦʙʲʷʪʥʦʝ ʠ ʩʭʚʘʪʠʪʴ çʟʘ ʪʘʡʥ ʤʝʨʮʘʶʱʫʶ 

ʥʠʪèɹ55. ʅʦ çʪʦʪ, ʢʪʦ ʧʦʥʠʤʘʝʪ ʪʦʣʴʢʦ ʬʠʟʠʢʫ, ʥʝ ʧʦʥʠʤʘʝʪ ʠ ʝʸè56. 

ʅʘʩʢʦʣʴʢʦ ʦʥʘ ʫʜʘʣʘʩʴ ï ʩʫʜʠʪʴ ʚʘʤ. ʅʝ ʧʨʝʪʝʥʜʫʷ ʥʘ ʧʦʩʣʝʜʥʶʶ ʠʩʪʠʥʫ, ʢʘʢ ʯʝʣʦʚʝʢ 

ʨʘʟʤʳʰʣʷʶʱʠʡ ʠ ʠʱʫʱʠʡ, ʠ, ʜʦ ʩʠʭ ʧʦʨ ʣʶʙʦʧʳʪʥʳʡ, ʤʦʞʝʪ ʙʳʪʴ, ʥʝ ʟʘʭʦʪʝʚʰʠʡ ʜʦ ʢʦʥʮʘ 

ʨʘʟʦʨʚʘʪʴ ʩʪʨʫʥʳ, ʩʚʷʟʳʚʘʶʱʠʝ ʩ ʚʝʯʥʳʤ, ʢʘʢ ʤʥʝ ʢʘʟʘʣʦʩʴ, ʜʝʪʩʪʚʦʤ, ʷ ʟʘʜʘʶ ʚʦʧʨʦʩʳ ʠ ʠʱʫ ʥʘ 

ʥʠʭ ʦʪʚʝʪʳ. 

ʀʩʪʦʨʠʠ ʜʝʪʩʪʚʘ, ʢʘʢ ʚʩʧʦʣʦʭʠ ʟʘʨʠ, ʦʩʚʝʱʘʶʪ ʥʘʤ ʥʝʠʟʚʝʜʘʥʥʳʝ ʪʨʦʧʠʥʢʠ ʧʦʟʥʘʥʠʷ 

ʥʘʰʝʛʦ ʤʠʨʘ ʠ ʧʨʠʦʪʢʨʳʚʘʶʪ ʪʘʡʥʳ ɺʩʝʣʝʥʥʦʡ. çɺʩʷʢʦʝ ʯʝʣʦʚʝʯʝʩʢʦʝ ʧʦʟʥʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʩʦʟʝʨʮʘʥʠʡ, ʧʝʨʝʭʦʜʠʪ ʦʪ ʥʠʭ ʢ ʧʦʥʷʪʠʷʤ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠʜʝʷʤʠè57. ʂ ʩʚʦʠʤ ʠʜʝʷʤ ʷ ʧʨʠʰʸʣ 

ʥʝ ʣʦʛʠʯʝʩʢʠʤ ʧʫʪʸʤ, ʥʝ ʧʫʪʸʤ ʬʠʣʦʩʦʬʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ, ʘ ʧʫʪʸʤ ʦʟʘʨʝʥʠʡ, ʢʦʪʦʨʳʝ, ʯʪʦ 

ʫʜʠʚʠʪʝʣʴʥʦ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʭʦʜʠʣʠ ʢʦ ʤʥʝ ʚ ʩʘʤʦʣʸʪʝ. ɾʝʥʘ ʰʫʪʠʪ, ʯʪʦ ʙʳʣ ʙʣʠʞʝ ʢ ɹʦʛʫ. 

çɺʦʦʙʨʘʞʝʥʠʝ ʚʘʞʥʝʝ ʟʥʘʥʠʡ. ʉʘʤʦʝ ʛʣʘʚʥʦʝ ï ʥʝ ʧʨʝʢʨʘʱʘʪʴ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳè58. 

ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ ʚ ʩʚʦʠʭ ʣʝʢʮʠʷʭ ʛʦʚʦʨʠʣ: 
 

çʏʪʦ ʥʘʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʫʞʥʦ, ʪʘʢ ʵʪʦ ʚʦʦʙʨʘʞʝʥʠʝ, ...ʥʘʤ ʥʫʞʥʦ ʥʘʡʪʠ ʥʦʚʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ 

ʥʘ ʤʠʨ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʩʦ ʚʩʝʤ, ʯʪʦ ʫʞʝ ʠʟʚʝʩʪʥʦ, ʥʦ ʢʦʝ ʚ ʯʸʤ ʨʘʩʭʦʜʠʪʴʩʷ ʩ 

ʥʘʰʠʤʠ ʫʩʪʘʥʦʚʠʚʰʠʤʠʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ... ʀ ʨʘʩʭʦʞʜʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʦʤʫ, ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʠʨʦʜʝè [81]59. 

                                                      
55 ʆʤʘʨ ʍʘʡʷʤ. 
56 ɻʝʦʨʛ ʃʠʭʪʝʥʙʝʨʛ. 
57 ʀ. ʂʘʥʪ. 
58 ɸ. ʕʡʥʰʪʝʡʥ. 
59 ʌʝʡʥʤʘʥ, ʈ. ʍʘʨʘʢʪʝʨ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ. ʄ., ʄʠʨ. 1968. 
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ʂʦʥʝʯʥʦ, çʧʦʩʪʨʦʝʥʠʷ ʤʝʪʘʬʠʟʠʢʘ ʙʣʝʩʪʷʱʠ, ʥʦ ʵʬʝʤʝʨʥʳ, ʢʘʢ ʤʳʣʴʥʳʝ ʧʫʟʳʨʠ, ʠ ʦʥʠ 

ʣʦʧʘʶʪʩʷè60. ʅʦ ʧʨʘʚ ʙʳʣ ʠʨʘʥʩʢʠʡ ʧʦʵʪ ɼʞʘʣʘʣ ʘʜ-ɼʠʥ ʈʫʤʠ: 
  

çɿʘʜʘʡ ʪʨʫʜʥʝʡʰʠʡ ʠʟ ʚʦʧʨʦʩʦʚ! ʠ ʩʤʦʪʨʠ... 

ʆʪʚʝʪ ʧʨʝʢʨʘʩʥʳʡ ʚʦʟʨʦʜʠʪʩʷ ʠʟʥʫʪʨʠ! 

ʇʦʩʪʨʦʡ ʢʦʨʘʙʣʴ... ʠ ʆʢʝʘʥ ʧʨʠʜʸʪ ʚ ʤʛʥʦʚʝʥʴʝ!è 

  

ʄʦʠ ʚʦʩʧʦʤʠʥʘʥʠʷ ʠ ʨʘʟʤʳʰʣʝʥʠʷ, ʚʦʧʨʦʩʳ ʠ ʦʪʚʝʪʳ ʩʣʦʞʠʣʠʩʴ ʚ ʪʝʦʨʠʶ, ʦ ʢʦʪʦʨʦʡ ʵʪʘ 

ʢʥʠʛʘ ï çʣʫʯʰʝʝ, ʯʝʤ ʷ ʤʦʛʫ ʩʪʘʪʴè ï ʢʘʢ ʧʠʩʘʣ ɸʥʪʫʘʥ ʜʝ ʉʝʥʪ-ʕʢʟʶʧʝʨʠ. ʃʶʙʦʚʴ ʢ ʬʠʟʠʢʝ, 

ʘʩʪʨʦʥʦʤʠʠ ʠ ʤʳʰʣʝʥʠʶ ʧʨʠʚʠʣ ʤʥʝ ʦʪʝʮ, ʧʨʝʧʦʜʘʚʘʚʰʠʡ ʬʠʟʠʢʫ ʚ ʰʢʦʣʝ. ʆʥ ʩʪʘʚʠʣ ʦʮʝʥʢʠ ʥʘ 

ʫʨʦʢʘʭ ʥʝ ʟʘ ʦʪʚʝʪʳ, ʘ ʟʘ ʚʦʧʨʦʩʳ. 

ʀ.ɺ. ɻʸʪʝ ʛʦʚʦʨʠʣ, ʯʪʦ çʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʤʳ ʚʥʠʤʘʪʝʣʴʥʦ ʚʛʣʷʜʳʚʘʝʤʩʷ ʚ ʤʠʨ, ʤʳ ʩʦʟʜʘʸʤ 

ʪʝʦʨʠʶè. 

ʅʘʜʝʶʩʴ, ʯʠʪʘʪʝʣʴ ʧʦʡʤʸʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʧʨʦʩʪʠʪ ʤʥʝ ʦʙʠʣʠʝ ʮʠʪʘʪ ʚʝʣʠʢʠʭ ʫʯʸʥʳʭ ʠ 

ʤʳʩʣʠʪʝʣʝʡ. çʂʪʦ ʤʦʞʝʪ ʠʜʪʠ ʢ ʠʩʪʦʯʥʠʢʫ, ʥʝ ʜʦʣʞʝʥ ʠʜʪʠ ʢ ʢʫʚʰʠʥʫè61. 

ʇʨʦʩʪʦ ʥʘ ʢʘʢʦʤ-ʪʦ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʧʝʨʚʦʠʩʪʦʯʥʠʢʦʚ ʷ ʙʳʣ ʧʦʨʘʞʸʥ ʪʝʤ, ʢʘʢ ʚʦʣʴʥʦ 

ʧʝʨʝʩʢʘʟʳʚʘʶʪʩʷ ʤʳʩʣʠ ʠ ʪʝʦʨʠʠ ʚʝʣʠʢʠʭ ʘʚʪʦʨʦʚ, ʢʘʢ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʨʠʛʠʥʘʣʳ ʦʪ ʪʝʭ 

ʧʝʨʝʩʢʘʟʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪʩʷ ʚ ʩʪʘʪʴʷʭ ʠ ʫʯʝʙʥʠʢʘʭ. ʗ ʫʙʝʜʠʣʩʷ, ʯʪʦ ʪʦʯʥʝʝ, ʣʫʯʰʝ ʠ 

ʘʚʪʦʨʠʪʝʪʥʝʝ ʠʭ ʫʞʝ ʥʝ ʩʢʘʞʝʰʴ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʳʩʢʘʟʳʚʘʥʠʷ ʠ ʮʠʪʘʪʳ ʛʝʥʠʘʣʴʥʳʭ ʫʤʦʚ 

ʧʨʠʚʝʜʝʥʳ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʥʘʰʠ ʚʝʣʠʢʠʝ ʢʣʘʩʩʠʢʠ ʙʳʣʠ ʜʦʩʪʦʡʥʳ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ, ʦʥʠ 

ʯʸʪʢʦ ʠ ʪʦʯʥʦ ʚʳʩʢʘʟʳʚʘʣʠ ʩʚʦʠ ʤʳʩʣʠ ʠ ʠʜʝʠ, ʦʥʠ ʚʩʸ ʦʪʢʨʳʣʠ ʠ ʧʦʟʥʘʣʠ, ʯʪʦ ʙʳʣʦ ʚʦʟʤʦʞʥʦ ʚ 

ʠʭ ʚʨʝʤʷ. ç...ʄʳ ʤʦʞʝʤ ʧʦʟʥʘʚʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʜʘʥʥʳʭ ʥʘʰʝʡ ʵʧʦʭʦʡ ʫʩʣʦʚʠʷʭ ʠ ʣʠʰʴ ʥʘʩʪʦʣʴʢʦ, 

ʥʘʩʢʦʣʴʢʦ ʵʪʠ ʫʩʣʦʚʠʷ ʧʦʟʚʦʣʷʶʪè62. ɹʳʣʘ, ʢʦʥʝʯʥʦ, ʝʱʸ ʥʝʫʪʦʣʸʥʥʘʷ ʞʘʞʜʘ ʚʧʠʪʘʪʴ ʚ ʩʝʙʷ ʚʩʝ 

ʟʥʘʥʠʷ, çʢʦʪʦʨʦʝ ʚʳʨʘʙʦʪʘʣʦ ʯʝʣʦʚʝʯʝʩʪʚʦè63 ʠ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʙʝʟ ʵʪʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʨʦʠʪʴ 

ʩʚʦʠ ʢʠʧʷʱʠʝ ʤʳʩʣʠ ʚ ʩʪʨʦʡʥʫʶ ʩʠʩʪʝʤʫ. ʗ ʧʦʥʠʤʘʶ, ʯʪʦ ʚ ʢʥʠʛʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʚʪʦʨʳ ʠ ʥʝʪʦʯʥʦʩʪʠ, ʠʩʧʨʘʚʠʪʴ ʢʦʪʦʨʳʝ ʥʝ ʭʚʘʪʠʣʦ ʚʨʝʤʝʥʠ, ʤʥʦʛʦ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ 

ʪʨʫʜʥʦ ʧʦʜʦʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʚʳʝ ʥʘʟʚʘʥʠʷ ʠ ʪʝʨʤʠʥʳ. ɺ ʩʣʫʯʘʝ ʨʘʩʯʸʪʦʚ ʥʝ ʭʦʪʝʣʦʩʴ 

ʜʘʚʘʪʴ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʝ ʮʠʬʨʳ, ʚʩʸ-ʪʘʢʠ ʢʥʠʛʘ ʜʣʷ ʚʩʝʭ, ʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʬʠʟʠʢʦʚ. ʇʨʦʰʫ ʥʝ 

ʩʫʜʠʪʴ ʧʦ ʤʝʣʦʯʘʤ, ʥʦ ʛʦʪʦʚ ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʢʨʠʪʠʢʝ ʧʦ ʛʣʘʚʥʳʤ ʠʜʝʷʤ. ʍʦʪʝʣʦʩʴ ʙʳ 

ʫʜʝʨʞʘʪʴʩʷ ʦʪ ʩʧʦʨʦʚ ʥʝ ʧʦ ʩʫʱʝʩʪʚʫ, ʧʦʪʦʤʫ ʯʪʦ ʢʘʢ ʧʠʩʘʣ ʇʦʣʴ ɺʘʣʝʨʠ çʚ ʣʶʙʦʤ ʩʧʦʨʝ ʤʳ 

ʟʘʱʠʱʘʝʤ ʥʝ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʘ ʩʚʦʸ ʗè. 

ʄʳ ʥʝ ʩʦʙʠʨʘʝʤʩʷ ʨʘʩʰʘʪʳʚʘʪʴ ʫʩʪʦʠ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ. ɼʘ ʚ ʵʪʦʤ ʠ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʆʥʠ ʢʨʝʧʢʠ. ʆʥʠ ʧʦʩʪʨʦʝʥʳ ʚʝʣʠʢʠʤʠ ʫʤʘʤʠ. ʅʘʦʙʦʨʦʪ, ʧʦ ʦʙʨʘʟʥʦʤʫ 

ʚʳʨʘʞʝʥʠʶ ʅʴʶʪʦʥʘ, ʧʦʧʳʪʘʝʤʩʷ ʧʦ ʩʪʨʘʥʠʮʘʤ ʵʪʦʡ ʢʥʠʛʠ ʢʘʢ ʧʦ ʩʪʫʧʝʥʴʢʘʤ ʧʦʟʥʘʥʠʷ 

ʚʟʦʙʨʘʪʴʩʷ ʥʘ ʧʣʝʯʠ çʛʠʛʘʥʪʦʚè, ʩ ʪʝʤ, ʯʪʦʙʳ ʟʘʛʣʷʥʫʪʴ ʯʫʪʴ ʜʘʣʴʰʝ ʟʘ ʛʦʨʠʟʦʥʪ ʠ ʦʭʚʘʪʠʪʴ 

ʚʟʦʨʦʤ ʚʩʶ ʥʘʰʫ ʜʦʣʠʥʫ ʟʥʘʥʠʡ, ʩʢʨʳʚʘʶʱʫʶʩʷ ʚ ʪʘʠʥʩʪʚʝʥʥʦʤ ʪʫʤʘʥʝ. ɺʝʣʠʢʠʝ ʫʯʝʥʳʝ 

ʧʝʨʝʜʘʶʪ ʥʘʤ ʩʚʦʠ ʠʜʝʠ ʠ ʤʳʩʣʠ ʢʘʢ ʦʛʦʥʴ, ʷʟʳʢʠ ʧʣʘʤʝʥʠ ʢʦʪʦʨʦʛʦ ʦʧʘʣʷʶʪ ʥʘʤ ʨʫʢʠ ʠ ʣʠʮʦ, 

ʥʦ ʢʦʪʦʨʳʡ ʦʩʚʝʱʘʝʪ ʥʘʤ ʧʫʪʴ ʠ ʢʦʪʦʨʳʡ ʥʘʤ ʥʝʩʪʠ ʜʘʣʴʰʝ, ʯʪʦʙ çʩʚʝʯʘ ʙʳ ʥʝ ʧʦʛʘʩʣʘ...è 

ɺʝʣʠʢʠʡ ʢʥʷʟʴ ʄʦʩʢʦʚʩʢʠʡ ʉʝʤʝʥ ʀʚʘʥʦʚʠʯ ɻʦʨʜʳʡ, ʫʤʠʨʘʷ ʦʪ ʯʫʤʳ, ʧʦʪʝʨʷʚ ʚʩʝʭ ʩʚʦʠʭ 

ʩʳʥʦʚʝʡ, 24 ʘʧʨʝʣʷ 1353 ʛʦʜʘ ʧʠʰʝʪ çʜʫʰʝʚʥʫʶ ʛʨʘʤʦʪʫè, ʢʦʪʦʨʫʶ ʟʘʢʘʥʯʠʚʘʝʪ ʩʣʦʚʘʤʠ: çɸ 

ʧʠʰʫ ʚʘʤ ʩʝ ʩʣʦʚʦ ʪʦʛʦ ʜʝʣʘ, ʯʪʦʙʳ ʥʝ ʧʝʨʝʩʪʘʣʘ ʧʘʤʷʪʴ ʨʦʜʠʪʝʣʝʡ ʥʘʰʠʭ ʠ ʥʘʰʘ ʠ ʩʚʝʯʘ ʙʳ ʥʝ 

ʫʛʘʩʣʘè. 

ʅʴʶʪʦʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʪʢʨʳʣ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, ʥʦ ʢʘʢ ʪʝʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʤʦʛʫʪ ʧʨʠʪʷʛʠʚʘʪʴʩʷ ʢ ʜʨʫʛ ʜʨʫʛʫ ʤʳ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʟʥʘʝʤ; ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ ʫʯʸʥʳʝ 

ʨʘʟʨʘʙʦʪʘʣʠ ʉʪʘʥʜʘʨʪʥʫʶ ʤʦʜʝʣʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʯʘʩʪʠʮ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʜʦ ʩʠʭ ʧʦʨ ʠʱʫʪ 

çʥʝʜʦʩʪʘʶʱʫʶ ʯʘʩʪʠʮʫè ï ʙʦʟʦʥ ʍʠʛʛʩʘ ʠ ʥʝ ʤʦʛʫʪ ʦʙʲʝʜʠʥʠʪʴ ʚʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʜʘʞʝ ʪʝʦʨʠʷ 

ʩʫʧʝʨʩʪʨʫʥ, ʢʚʘʥʪʦʚʦʡ ʛʨʘʚʠʪʘʮʠʠ ʠ ʜʚʝʥʘʜʮʘʪʠ ʠʟʤʝʨʝʥʠʡ ʥʝ ʧʦʤʦʛʘʝʪ; ʧʨʦ ʫʧʨʘʚʣʷʝʤʳʡ 

ʪʝʨʤʦʷʜʝʨʥʳʡ ʩʠʥʪʝʟ ʫʞʝ ʟʘʙʳʣʠ; ʚ ʙʠʦʣʦʛʠʠ ʨʘʩʰʠʬʨʦʚʘʣʠ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ, ʘ ʢʘʢ ʚʦʟʥʠʢʣʘ 

ʞʠʟʥʴ ʦʙʲʷʩʥʠʪʴ ʥʝ ʤʦʛʫʪ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʧʨʦ ʤʳʰʣʝʥʠʝ ʠ ʪʝʣʝʧʦʨʪʘʮʠʶ,64 ʚ ʤʝʜʠʮʠʥʝ 

ʧʨʠʜʫʤʘʣʠ ʪʳʩʷʯʠ ʙʦʣʝʟʥʝʡ ʠ ʤʠʣʣʠʦʥʳ ʣʝʢʘʨʩʪʚ, ʘ ʚʳʣʝʯʠʪʴ ʥʠʢʦʛʦ ʥʝ ʤʦʛʫʪ ʠ ʥʝ ʟʥʘʶʪ, ʯʪʦ 

                                                      
60 ɸ. ʇʫʘʥʢʘʨʝ. çʆ ʥʘʫʢʝè, ʇʦʩʣʝʜʥʠʝ ʤʳʩʣʠ. 
61 ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ. 
62 ʌ. ʕʥʛʝʣʴʩ. 
63 ɺ.ʀ. ʃʝʥʠʥ. 
64 ʄʆʀ 2015-02-12: ʆʭ, ʠ ʧʦʩʪʘʚʠʣ ʞʝ ʨʷʜʦʤ ʤʳʰʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʤʠ ʦʙʲʷʩʥʝʥʦ, ʩ ʪʝʣʝʧʦʨʪʘʮʠʝʡ, 

ʢʦʪʦʨʘʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ! ɺ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʞʠʟʥʠ ʪʦʞʝ ʦʩʦʙʦʡ ʧʨʦʙʣʝʤʳ ʚ ʦʙʱʝʤ-ʪʦ ʥʝʪ. 
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ʪʘʢʦʝ ʟʜʦʨʦʚʴʝ; ʚ ʢʦʩʤʦʣʦʛʠʠ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʦʙʲʷʩʥʷʶʪ çɹʦʣʴʰʠʤ ɺʟʨʳʚʦʤè, 

ʧʨʦʠʟʦʰʝʜʰʠʤ ʚ ʦʜʥʦʡ ʪʦʯʢʝ, ʘ ʯʪʦ ʙʳʣʦ ʚʦʢʨʫʛ ʵʪʦʡ ʪʦʯʢʠ ï ʥʝʧʦʥʷʪʥʦ; ʚ ʠʥʬʦʨʤʘʪʠʢʝ ʤʳ ʥʝ 

ʟʥʘʝʤ, ʯʪʦ ʪʘʢʦʝ ʠʥʬʦʨʤʘʮʠʷ65 ʠ ʢʘʢ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʠʟ 

ʙʝʩʯʠʩʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʪʦʤʦʚ ʪʘʢʠʝ ʩʣʦʞʥʝʡʰʠʝ ʩʠʩʪʝʤʳ ʢʘʢ ʛʘʣʘʢʪʠʢʠ ʠ ʠʟ ʦʜʥʦʡ ʢʣʝʪʢʠ ï 

ʯʝʣʦʚʝʢ. ʉʢʣʘʜʳʚʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʢʘʨʪʠʥʳ 

ʧʨʠʨʦʜʳ, ʤʳ ʥʝ ʟʥʘʝʤ ʯʝʛʦ-ʪʦ ʛʣʘʚʥʦʛʦ, ʯʝʛʦ-ʪʦ ʦʙʦʙʱʘʶʱʝʛʦ ʠ ʦʙʲʝʜʠʥʷʶʱʝʛʦ, ʯʝʛʦ-ʪʦ ʩʘʤʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ, ʚ ʧʦʠʩʢʘʭ ʢʦʪʦʨʦʛʦ ʷ ʠ ʧʨʠʟʳʚʘʶ ʚʘʩ ʦʪʧʨʘʚʠʪʴʩʷ ʧʦ ʩʪʨʘʥʠʮʘʤ ʵʪʦʡ ʢʥʠʛʠ. 
 

çɺʩʷʢʦʝ ʦʙʦʙʱʝʥʠʝ ʝʩʪʴ ʛʠʧʦʪʝʟʘ. ʇʦʵʪʦʤʫ ʛʠʧʦʪʝʟʝ ʧʨʠʥʘʜʣʝʞʠʪ ʥʝʦʙʭʦʜʠʤʘʷ, ʥʠʢʝʤ 

ʥʠʢʦʛʜʘ ʥʝ ʦʩʧʘʨʠʚʘʶʱʘʷʩʷ ʨʦʣʴ. ʆʥʘ ʜʦʣʞʥʘ ʣʠʰʴ ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ ʧʦʜʚʝʨʛʥʫʪʴʩʷ ʠ ʢʘʢ ʤʦʞʥʦ 

ʯʘʱʝ ʧʦʜʚʝʨʛʘʪʴʩʷ ʧʨʦʚʝʨʢʝè66. 

 

ɺʦʜʦʨʘʟʜʝʣ ʚ ʥʘʰʝʤ ʥʘʫʯʥʦʤ ʤʠʨʦʧʦʥʠʤʘʥʠʠ ʠ ʠʩʢʘʥʠʷʭ, ʬʠʟʠʢʦʚ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ 

ʤʘʪʝʤʘʪʠʢʦʚ ï ʩ ʜʨʫʛʦʡ, ʠʣʠ ʤʘʪʝʨʠʘʣʠʩʪʦʚ ʠ ʠʜʝʘʣʠʩʪʦʚ, ʧʨʦʭʦʜʠʪ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʦʡ, 

ʠʤʝʶʱʝʡ ʩʪʨʫʢʪʫʨʫ ʠ ʠʜʝʘʣʴʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʙʝʩʩʪʨʫʢʪʫʨʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʄʳ 

ʧʨʝʜʣʘʛʘʝʤ ʨʘʟʨʝʰʠʪʴ ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʦʟʥʘʥʠʷ ʥʝ ʦʪʨʠʮʘʷ çʠʣʠïʠʣʠè (ʠʣʠ 

ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ ʠʣʠ ʦʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ), ʘ, ʧʦʜʥʷʚʰʠʩʴ ʥʘ ʩʪʫʧʝʥʴʢʫ ʚʳʰʝ, ʥʘ 

ʜʨʫʛʦʤ ʫʨʦʚʥʝ ʧʨʠʥʷʪʴ çʠïʠè, ʘ ʠʤʝʥʥʦ: ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʂʦʩʤʦʩʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʝ 

çʤʝʨʮʘʥʠʝè, çʧʫʣʴʩʠʨʦʚʘʥʠʝè ʤʘʪʝʨʠʠ ʠ ʵʥʝʨʛʠʠ ʩ ʚʟʘʠʤʥʳʤ ʧʨʝʚʨʘʱʝʥʠʝʤ ʚ ʜʨʫʛ ʜʨʫʛʘ ʠ ʩ 

çʧʝʨʝʤʝʱʝʥʠʝʤè ʚ ʩʦʩʝʜʥʶʶ ʷʯʝʡʢʫ ʂʦʩʤʦʩʘ, ʧʦʩʪʦʷʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢ 

ʙʝʩʩʪʨʫʢʪʫʨʥʦʤʫ, ʦʪ ʜʠʩʢʨʝʪʥʦʩʪʠ ʢ ʥʝʧʨʝʨʳʚʥʦʩʪʠ, ʩ ʯʘʩʪʦʪʦʡ, ʨʘʚʥʦʡ ʚʨʝʤʝʥʠ ʇʣʘʥʢʘ. ʄʳ 

ʧʨʝʜʣʘʛʘʝʤ, ʝʩʣʠ ʭʦʪʠʪʝ, ʨʘʟʨʝʰʠʪʴ ʵʪʦ ʚʳʰʝʫʢʘʟʘʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʜʠʘʣʝʢʪʠʯʝʩʢʠ, ʢʘʢ 

çʝʜʠʥʩʪʚʦè ʠ çʙʦʨʴʙʫè ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ: ʤʘʪʝʨʠʠ ʠ ʵʥʝʨʛʠʠ, ʜʠʩʢʨʝʪʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ. 

ʄʘʩʩʦʦʙʨʘʟʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ çʙʘʨʠʦʥʥʘʷè ʵʥʝʨʛʠʷ, ʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ, ʤʳʩʣʠʪʝʣʴʥʦʝ ʠ 

ʩʪʨʫʢʪʫʨʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʷʝʪ çʪʸʤʥʘʷ ʵʥʝʨʛʠʷè. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʫʡʪʠ ʦʪ ʤʝʭʘʥʦ-ʵʣʝʢʪʨʦ-

ʢʚʘʥʪʦ-ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʢ ʵʥʝʨʛʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʤʳʰʣʝʥʠʶ. ʅʘʰʘ ʠʜʝʷ ʧʨʦʩʪʘ: 

ʵʥʝʨʛʠʷ ʥʝ ʧʨʠʭʦʜʠʪ ʢ ʥʘʤ ʦʪʢʫʜʘ-ʪʦ, ʦʥʘ ʨʷʜʦʤ ʩ ʥʘʤʠ, ʦʥʘ ʚ ʥʘʩ, ʦʥʘ ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ, ʦʥʘ ʚʝʟʜʝ ʠ 

ʚʩʝʛʜʘ. ʕʥʝʨʛʠʷ ʛʝʥʝʨʠʨʫʝʪʩʷ ʠ çʨʘʩʪʚʦʨʝʥʘè ʚ ʂʦʩʤʦʩʝ. ʄʳ çʩʦʙʠʨʘʝʤè ʠ çʚʧʠʪʳʚʘʝʤè ʵʥʝʨʛʠʶ 

ʠʟ ʂʦʩʤʦʩʘ. 

ʄʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʵʪʘʧʳ ʥʘʰʝʛʦ ʧʫʪʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ: 

ʦʪ ɸʨʠʩʪʦʪʝʣʷ, ɻʘʣʠʣʝʷ, ʅʴʶʪʦʥʘ, ʄʘʢʩʚʝʣʣʘ ï ʜʦ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥʰʪʝʡʥʘ ʠ 

ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʚʝʢʦʚʝʯʥʦʛʦ ʜʝʣʝʥʠʷ ʥʘʰʝʛʦ ʤʠʨʘ ʥʘ 

ʚʝʱʝʩʪʚʦ, ʧʦʣʷ ʠ ʩʠʣʳ. 

ɺ ʵʪʦʡ ʢʥʠʛʝ ʧʦʧʨʦʙʫʝʤ ʧʦʜʥʷʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ, ʪʘʢ ʢʘʢ ʧʦ ʚʳʨʘʞʝʥʠʶ ɸ. 

ʕʡʥʰʪʝʡʥʘ çʥʠʢʘʢʫʶ ʧʨʦʙʣʝʤʫ ʥʝʣʴʟʷ ʨʝʰʠʪʴ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʘ ʚʦʟʥʠʢʣʘè. 

ʕʪʫ ʢʥʠʛʫ ʷ ʧʠʩʘʣ ʩ ʚʝʨʦʡ ʚ ʪʦ, ʯʪʦ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʂʦʩʤʦʩʘ, ʢʘʢ ʚ ʯʘʩʪʠʮʝ ʷʥʪʘʨʷ, 

ʭʨʘʥʷʪʩʷ ʩʦʣʥʮʝ ʠ ʚʝʪʝʨ ʜʨʝʚʥʠʭ ʠ ʙʫʜʫʱʠʭ ʚʝʢʦʚ, ʜʝʡʩʪʚʫʶʪ ʚʩʝ ʟʘʢʦʥʳ ʠ ʞʠʚʫʪ ʚʩʝ ʪʘʡʥʳ 

ʤʠʨʦʟʜʘʥʠʷ. çʀʟʤʝʥʝʥʠʝ ʟʘʢʦʥʦʚ ʇʨʠʨʦʜʳ ʚʥʝ ʣʶʜʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, ʯʪʦ 

ʩʘʤʠ ʣʶʜʠ ï ʯʘʩʪʴ ʇʨʠʨʦʜʳè67, ʥʦ ʧʦʟʥʘʪʴ ʟʘʢʦʥʳ ʇʨʠʨʦʜʳ ʠ ɺʨʝʤʝʥʠ ï ʵʪʦ ʚ ʥʘʰʠʭ ʩʠʣʘʭ, ʥʦ 

ʤʳ ʥʠʢʦʛʜʘ ʥʝ ʧʦʟʥʘʝʤ ʥʠ ʩʝʙʷ, ʥʠ ʵʪʦʪ ʤʠʨ, ʝʩʣʠ ʟʘʤʢʥʸʤʩʷ ʚ ʩʚʦʝʡ ʩʢʦʨʣʫʧʝ. 

ʕʪʘ ʢʥʠʛʘ ʚ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʧʨʠʟʳʚ ʦʪʢʨʳʪʴʩʷ ʥʘʚʩʪʨʝʯʫ ʨʦʜʥʦʤʫ ʂʦʩʤʦʩʫ, ʩʪʘʪʴ 

ʯʘʩʪʠʮʝʡ ʵʪʦʛʦ ʤʠʨʘ ʠ, ʚʧʠʪʳʚʘʷ ʝʛʦ ʥʝʠʩʩʷʢʘʝʤʫʶ ʵʥʝʨʛʠʶ, ʧʦʡʪʠ ʩʚʦʝʡ ʜʦʨʦʛʦʡ ʢ ʭʨʘʤʫ, 

ʢʦʪʦʨʳʡ ʚ ʤʦʸʤ ʧʦʥʠʤʘʥʠʠ ʥʘʟʳʚʘʝʪʩʷ ʂʦʩʤʦʩ. 

ɺ ʪʘʡʥʦʤ ʚʦʣʥʝʥʠʠ ʢ ʥʘʤ ʧʨʠʭʦʜʠʪ ʥʘʜʝʞʜʘ, ʯʪʦ ʜʦʙʨʳʡ ʠ ʙʣʘʛʦʜʘʨʥʳʡ ʯʠʪʘʪʝʣʴ ʪʘʢʞʝ 

ʠʩʧʳʪʘʝʪ ʧʦʭʦʞʠʝ ʯʫʚʩʪʚʘ ʢ ʥʘʰʝʤʫ ʧʨʝʢʨʘʩʥʦʤʫ ʤʠʨʫ. ʅʘʜʝʝʤʩʷ ʪʘʢʞʝ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʦʟʤʦʞʥʳʝ ʥʝʪʦʯʥʦʩʪʠ ʚ ʨʘʩʯʸʪʘʭ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʥʝʭʚʘʪʢʠ ʚʨʝʤʝʥʠ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʟʥʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʧʨʠʥʮʠʧʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʙʫʜʫʪ ʧʨʠʥʷʪʳ ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʧʨʦʩʪʳ ʠ ʢʨʘʩʠʚʳ. 

 

ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ, ɸ. ʅʠʢʠʪʠʥ 

ʌʝʚʨʘʣʴ 2013 ʛ. anikitinaaa@mail.ru. 

  

  

  

                                                      
65 ʄʆʀ 2015-02-12: ʂʪʦ ʥʝ ʟʥʘʝʪ?! ʄʳ-ʪʦ ʟʥʘʝʤ. 
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çɻʦʩʧʦʜʠ, ʪʳ ʟʥʘʝʰʴ ʣʫʯʰʝ ʤʝʥʷ, ʯʪʦ ʷ ʩʢʦʨʦ ʩʦʩʪʘʨʶʩʴ. 

ʋʜʝʨʞʠ ʤʝʥʷ ʦʪ ʨʦʢʦʚʦʛʦ ʦʙʳʢʥʦʚʝʥʠʷ ʜʫʤʘʪʴ, ʯʪʦ ʷ ʦʙʷʟʘʥ ʧʦ 

ʣʶʙʦʤʫ ʧʦʚʦʜʫ ʯʪʦ-ʪʦ ʩʢʘʟʘʪʴ. 

...ʉʧʘʩʠ ʤʝʥʷ ʦʪ ʩʪʨʝʤʣʝʥʠʷ ʚʤʝʰʠʚʘʪʴʩʷ ʚ ʜʝʣʘ ʢʘʞʜʦʛʦ, 

ʯʪʦʙʳ ʯʪʦ-ʪʦ ʫʣʫʯʰʠʪʴ. ʇʫʩʪʴ ʷ ʙʫʜʫ ʨʘʟʤʳʰʣʷʶʱʠʤ, ʥʦ ʥʝ 

ʟʘʥʫʜʦʡ. ʇʦʣʝʟʥʳʤ, ʥʦ ʥʝ ʜʝʩʧʦʪʦʤ. ʆʭʨʘʥʠ ʤʝʥʷ ʦʪ ʩʦʙʣʘʟʥʘ 

ʜʝʪʘʣʴʥʦ ʠʟʣʘʛʘʪʴ ʙʝʩʢʦʥʝʯʥʳʝ ʧʦʜʨʦʙʥʦʩʪʠ. ɼʘʡ ʤʥʝ ʢʨʳʣʴʷ, 

ʯʪʦʙʳ ʷ ʚ ʥʝʤʦʱʠ ʜʦʩʪʠʛʘʣ ʮʝʣʠ. ʆʧʝʯʘʪʘʡ ʤʦʠ ʫʩʪʘ, ʝʩʣʠ ʷ ʭʦʯʫ 

ʧʦʚʝʩʪʠ ʨʝʯʴ ʦ ʙʦʣʝʟʥʷʭ. ʀʭ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʴʰʝ, ʘ ʫʜʦʚʦʣʴʩʪʚʠʝ 

ʙʝʟ ʢʦʥʮʘ ʨʘʩʩʢʘʟʳʚʘʪʴ ʦ ʥʠʭ ï ʚʩʸ ʩʣʘʱʝ. 

...ʆʙ ʦʜʥʦʤ ʧʨʦʰʫ, ɻʦʩʧʦʜʠ, ʥʝ ʱʘʜʠ ʤʝʥʷ, ʢʦʛʜʘ ʫ ʪʝʙʷ 

ʙʫʜʝʪ ʩʣʫʯʘʡ ʧʨʝʧʦʜʘʪʴ ʤʥʝ ʙʣʠʩʪʘʪʝʣʴʥʳʡ ʫʨʦʢ, ʜʦʢʘʟʘʚ, ʯʪʦ ʠ ʷ 

ʤʦʛʫ ʦʰʠʙʘʪʴʩʷ. 

...ɽʩʣʠ ʷ ʫʤʝʣ ʙʳʚʘʪʴ ʨʘʚʥʦʜʫʰʥʳʤ, ʩʙʝʨʝʛʠ ʚʦ ʤʥʝ ʵʪʫ 

ʩʧʦʩʦʙʥʦʩʪʴ. ʇʨʘʚʦ, ʷ ʥʝ ʩʦʙʠʨʘʶʩʴ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʩʚʷʪʦʛʦ: ʠʥʳʝ 

ʫ ʥʠʭ ʥʝʚʳʥʦʩʠʤʳ ʚ ʙʣʠʟʢʦʤ ʦʙʱʝʥʠʠ. ʆʜʥʘʢʦ ʠ ʣʶʜʠ ʢʠʩʣʦʛʦ 

ʥʨʘʚʘ ï ʚʝʨʰʠʥʥʳʝ ʪʚʦʨʝʥʠʷ ʩʘʤʦʛʦ ʜʴʷʚʦʣʘ. ʅʘʫʯʠ ʤʝʥʷ 

ʦʪʢʨʳʚʘʪʴ ʭʦʨʦʰʝʝ ʪʘʤ, ʛʜʝ ʝʛʦ ʥʝ ʞʜʫʪ, ʠ ʨʘʩʧʦʟʥʘʚʘʪʴ 

ʥʝʦʞʠʜʘʥʥʳʝ ʪʘʣʘʥʪʳ ʚ ʜʨʫʛʠʭ ʣʶʜʷʭè. 

ʖʨʠʡ ɻʝʨʤʘʥ 

  

çʍʦʯʝʰʴ ʮʝʣʠ ʜʦʩʪʠʯʴ ï ʥʝ ʥʘʜʝʡʩʷ ʥʘ ʧʦʤʦʱʴ ʣʶʜʝʡ. 

ʅʘ ʯʫʞʦʝ ʥʝ ʟʘʨʴʩʷ, ʩʚʦʠʤ ʨʘʚʥʦʜʫʰʥʦ ʚʣʘʜʝʡ. 

ʊʦʪ, ʢʪʦ ʧʨʦʰʣʳʤ ʞʠʚʸʪ ʠʣʠ ʙʫʜʫʱʠʤ, ʨʘʚʝʥ ʙʝʟʫʤʮʫ, 

ʏʪʦ ʠʟ ʩʫʝʪʥʳʭ ʨʫʢ ʚʳʧʫʩʢʘʝʪ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴè. 

ʆʤʘʨ ʍʘʡʷʤ 

ʚ ʧʝʨʝʚʦʜʝ ʀʨʠʥʳ ɽʚʩʳ 

 

çʗʜ, ʤʫʜʨʝʮʦʤ ʪʝʙʝ ʧʨʝʜʣʦʞʝʥʥʳʡ, ʧʨʠʤʠ, 

ʀʟ ʨʫʢ ʞʝ ʜʫʨʘʢʘ ʥʝ ʧʨʠʥʠʤʘʡ ʙʘʣʴʟʘʤʘè. 

ʆʤʘʨ ʍʘʡʷʤ 

  

  

çʅʝ ʙʦʡʪʝʩʴ ʩʫʤʳ, ʥʝ ʙʦʡʪʝʩʴ ʪʶʨʴʤʳ, 

ʅʝ ʙʦʡʪʝʩʴ ʥʠ ʤʦʨʘ, ʥʠ ʛʣʘʜʘ, 

ɸ ʙʦʡʪʝʩʴ ʝʜʠʥʩʪʚʝʥʥʦ ʪʦʣʴʢʦ ʪʦʛʦ, 

ʂʪʦ ʩʢʘʞʝʪ: ʷ ʟʥʘʶ, ʢʘʢ ʥʘʜʦè. 

ɸ. ɻʘʣʠʯ 

  

çʉʪʦʡ ʧʦʜ ʜʦʞʜʸʤ, ʧʫʩʪʴ ʧʨʦʥʠʟʳʚʘʶʪ ʪʝʙʷ ʝʛʦ 

ʩʪʘʣʴʥʳʝ ʩʪʨʝʣʳ. ʉʪʦʡ ʥʝʩʤʦʪʨʷ ʥʠ ʥʘ ʯʪʦ. ɾʜʠ 

ʩʦʣʥʮʘ. ʆʥʦ ʟʘʣʴʸʪ ʪʝʙʷ ʩʨʘʟʫ ʠ ʙʝʩʧʨʝʜʝʣʴʥʦè. 

(ʂʘʬʢʘ) 

   

çʉʣʝʜʫʡ ʩʚʦʝʡ ʜʦʨʦʛʦʡ ʠ ʧʫʩʪʴ ʣʶʜʠ ʛʦʚʦʨʷʪ 

ʯʪʦ ʫʛʦʜʥʦè. 

(ɼʘʥʪʝ ɸʣʠʛʴʝʨʠ) 

 ɻʣʘʚʘ 1.  ʈʦʜʦʤ ʠʟ ʜʝʪʩʪʚʘ 

çɺʩʝ ʤʳ ʚʳʰʣʠ ʠʟ ʜʝʪʩʪʚʘè. 

ɸʥʪʫʘʥ ʜʝ ʉʝʥʪ-ʕʢʟʶʧʝʨʠ 

 

çɼʚʝ ʚʝʱʠ ʥʘ ʩʚʝʪʝ ʥʘʧʦʣʥʷʶʪ ʤʦʶ ʜʫʰʫ ʩʚʷʱʝʥʥʳʤ 

ʪʨʝʧʝʪʦʤ ï ʟʚʸʟʜʥʦʝ ʥʝʙʦ ʥʘʜ ʛʦʣʦʚʦʡ ʠ ʥʨʘʚʩʪʚʝʥʥʳʡ ʟʘʢʦʥ ʚʥʫʪʨʠ 

ʥʘʩ. 

ʇʝʨʚʳʡ ʚʟʛʣʷʜ ʥʘ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʤʠʨʦʚ ʢʘʢ ʙʳ 

ʫʥʠʯʪʦʞʘʝʪ ʤʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʞʠʚʦʪʥʦʡ ʪʚʘʨʠ... 

ɺʪʦʨʦʡ, ʥʘʧʨʦʪʠʚ, ʚʦʟʚʳʰʘʝʪ ʤʦʶ ʮʝʥʥʦʩʪʴ ʢʘʢ ʤʳʩʣʷʱʝʛʦ 

ʩʫʱʝʩʪʚʘ...è 

ʀʤʤʘʥʫʠʣ ʂʘʥʪ 
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çʆ ʤʠʨ, ʧʦʡʤʠ! ʇʝʚʮʦʤ ï ʚʦ ʩʥʝ ï ʦʪʢʨʳʪʳ 

ɿʘʢʦʥ ʟʚʝʟʜʳ ʠ ʬʦʨʤʫʣʘ ʮʚʝʪʢʘè 

ʄʘʨʠʥʘ ʎʚʝʪʘʝʚʘ 

  

çʗ ʟʥʘʶ ʪʦʣʴʢʦ ʦʜʠʥ ʜʦʣʛ ï ʣʶʙʠʪʴè 

ɸ. ʂʘʤʶ 

 

ʃʘʩʢʦʚʳʝ ʤʘʪʝʨʠʥʩʢʠʝ ʨʫʢʠ ʚ ʜʦʙʨʳʡ ʚʝʯʝʨʥʠʡ ʯʘʩ ʦʜʝʚʘʶʪ ʤʝʥʷ. ɺʦʢʨʫʛ ʨʦʜʥʳʝ. ʆʪʝʮ 

ʫʢʣʘʜʳʚʘʝʪ ʤʝʥʷ ʠ ʙʨʘʪʠʢʘ ʚ ʰʠʨʦʢʠʝ ʜʝʨʝʚʝʥʩʢʠʝ ʩʘʥʠ ʠ ʥʘʢʨʳʚʘʝʪ ʥʘʩ ʩʚʦʠʤ ʙʦʣʴʰʠʤ 

ʪʫʣʫʧʦʤ. ʇʘʭʥʝʪ ʪʘʶʱʠʤ ʩʥʝʛʦʤ. ʊʝʧʣʳʡ ʨʘʥʥʠʡ ʚʝʩʝʥʥʠʡ ʚʝʯʝʨ. ʅʘ ʤʝʥʷ ʩʤʦʪʨʷʪ ʜʦʙʨʳʝ 

ʧʨʦʚʦʞʘʶʱʠʝ ʚʟʛʣʷʜʳ ʦʩʪʘʶʱʠʭʩʷ ʜʦʤʘ ʦʪʮʘ ʠ ʠʟʤʝʥʠʚʰʝʡʩʷ ʤʘʪʝʨʠ. ʃʦʰʘʜʴ ʪʠʭʦ ʪʨʦʛʘʝʪʩʷ: 

ʧʦʜ ʩʘʥʷʤʠ ʭʨʫʩʪʠʪ ʩʥʝʛ. ɼʷʜʷ ʧʦʚʦʜʴʷʤʠ ʧʦʛʦʥʷʝʪ ʣʦʰʘʜʴ ʚ ʛʦʨʫ. ɺʥʠʟʫ ʫ ʨʝʯʢʠ ʚ ʚʝʯʝʨʥʝʤ 

ʧʦʣʫʤʨʘʢʝ ʦʩʪʘʶʪʩʷ ʦʛʦʥʴʢʠ ʠ ʜʳʤʳ ʨʦʜʥʦʛʦ ʩʝʣʘ. ʊʸʪʷ ʨʘʩʩʢʘʟʳʚʘʝʪ ʥʘʤ ʯʪʦ-ʪʦ ʜʦʙʨʦʝ ʠ 

ʩʢʘʟʦʯʥʦʝ. ɺʝʩʝʥʥʠʝ ʪʝʧʣʳʝ ʩʫʤʝʨʢʠ. ɺʝʯʝʨʝʝʪ. ʗ, ʚʳʛʣʷʜʳʚʘʷ ʠʟ-ʧʦʜ ʚʦʨʦʪʥʠʢʘ ʪʫʣʫʧʘ, ʩ 

ʫʜʠʚʣʝʥʠʝʤ ʩʤʦʪʨʶ ʥʘ ʯʠʩʪʦʝ ʩʠʥʝʶʱʝʝ ʥʝʙʦ: ʚʳʩʦʢʠʝ ʟʚʸʟʜʳ ʩʤʦʪʨʷʪ ʥʘ ʤʝʥʷ ʠ ʤʝʨʮʘʶʪ. 

ʃʘʩʢʦʚʳʝ ʟʚʸʟʜʳ... ʅʘʯʠʥʘʝʪ ʪʨʝʧʝʪʘʪʴ ʩʝʨʜʮʝ. ʂʘʢʘʷ-ʪʦ ʨʦʜʥʘʷ ʫʧʦʠʪʝʣʴʥʘʷ ʪʘʠʥʩʪʚʝʥʥʘʷ 

ʢʨʘʩʦʪʘ! ʅʘʰʠ ʟʚʸʟʜʳ ʨʦʞʜʘʶʪʩʷ ʩ ʥʘʤʠ! ʄʝʥʷ ʥʝʞʥʦ ʧʦʜʭʚʘʪʳʚʘʝʪ ʠ ʧʦ-ʨʦʜʥʦʤʫ ʦʙʥʠʤʘʝʪ 

ʢʘʢʘʷ-ʪʦ ʥʝʧʦʥʷʪʥʘʷ ʚʦʣʰʝʙʥʘʷ ʩʠʣʘ ʠ, ʦʢʫʪʳʚʘʷ, ʢʘʢ ʙʫʜʪʦ ʪʸʧʣʳʤ ʦʜʝʷʣʦʤ, ʟʘʙʠʨʘʝʪ ʢ ʩʝʙʝ. ʗ 

ʪʠʭʦ ʧʣʳʚʫ ʩʨʝʜʠ ʤʝʨʮʘʶʱʠʭ ʟʚʸʟʜ ʢ ʨʘʟʣʠʪʦʡ ʧʦ ʥʝʙʫ ʩʣʘʙʦʩʚʝʪʷʱʝʡʩʷ ʙʝʣʦʡ çʤʦʣʦʯʥʦʡè 

ʧʦʣʦʩʝ. ɹʝʟʟʚʫʯʥʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʤʫʟʳʢʘ ʟʚʫʯʠʪ ʚ ʜʫʰʝ... ʉʠʤʬʦʥʠʷ ʜʦʙʨʘ ʠ ʢʨʘʩʦʪʳ... 

ʇʨʠʩʣʫʰʠʚʘʷʩʴ ʢ ʫʩʧʦʢʦʠʚʰʠʤʩʷ ʫʜʘʨʘʤ ʩʝʨʜʮʘ ʠ ʙʝʟ ʝʜʠʥʦʡ ʤʳʩʣʠ, ʷ ʣʝʯʫ ʚ ʧʫʩʪʦʪʝ ʢ ʩʚʦʝʡ 

ʨʦʜʥʦʡ ʟʚʝʟʜʝ... ʄʥʝ ʭʦʨʦʰʦ ʠ ʪʝʧʣʦ. ʗ ʟʘʢʨʳʚʘʶ ʛʣʘʟʘ ʠ ʟʘʩʳʧʘʶ... çʉʯʘʩʪʴʝ ʫ ʥʘʩ ʚʥʫʪʨʠè68. 

ʗ ʧʠʰʫ ʵʪʠ ʩʪʨʦʢʠ ʯʝʨʝʟ 50 ʣʝʪ, ʥʘʭʦʜʷʩʴ ʫ ʩʚʦʝʡ ʟʚʝʟʜʳ çʧʦ ʠʤʝʥʠ ʉʦʣʥʮʝè. ɺ ʤʦʝʡ 

ʧʘʤʷʪʠ ʵʪʦ ʩʘʤʦʝ ʨʘʥʥʝʝ ʚʦʩʧʦʤʠʥʘʥʠʝ, ʩʘʤʦʝ ʩʚʝʪʣʦʝ ʠ ʩʘʤʦʝ ʯʠʩʪʦʝ. ɽʩʣʠ ʙʳ ʷ ʧʦʤʥʠʣ ʪʦʣʴʢʦ 

ʦʜʥʫ ʵʪʫ ʢʘʨʪʠʥʫ ʛʨʘʥʜʠʦʟʥʦʛʦ ʟʚʸʟʜʥʦʛʦ ʥʝʙʘ, ʷ ʚʩʸ ʨʘʚʥʦ ʙʳʣ ʙʳ ʩʯʘʩʪʣʠʚ ʠ ʥʠ ʦ ʯʸʤ ʙʳ ʥʝ 

ʞʘʣʝʣ ʥʘ ʨʦʜʥʦʡ ɿʝʤʣʝ. ʄʳ ʧʨʠʭʦʜʠʤ ʚ ʵʪʦʪ ʤʠʨ ʧʦʜ ʟʚʸʟʜʥʳʤ ʥʝʙʦʤ ʥʝ ʟʨʷ. ʄʥʝ ʢʘʞʝʪʩʷ, ʯʪʦ 

ʥʘʰʠ ʟʚʸʟʜʳ ʨʦʞʜʘʶʪʩʷ ʥʦʯʴʶ, ʥʦ ʘʥʛʝʣʳ ʜʥʸʤ ʥʘʤ ʜʘʶʪ ʠʤʝʥʘ... ʅʝʪ, ʥʝʪ, ʤʳ ʥʝ ʥʘ ʚʨʝʤʷ 

ʧʨʠʭʦʜʠʤ ʚ ʵʪʦʪ ʚʝʯʥʳʡ ʠ ʧʨʝʢʨʘʩʥʳʡ ʤʠʨ: ʤʳ ʚʩʝʛʜʘ ʚ ʥʸʤ ʞʠʚʸʤ. ʅʘʰʠ ʚʨʝʤʝʥʥʳʝ ʟʘʙʦʪʳ ʠ 

ʪʨʝʚʦʛʠ ï ʵʪʦ ʧʨʦʩʪʦ ʯʝʣʦʚʝʯʝʩʢʦʝ. ʄʳ ʟʜʝʩʴ ʥʝ ʛʦʩʪʠ: ʤʳ ʧʨʠʭʦʜʠʤ ʚ ʵʪʦʪ ʤʠʨ ʥʘʚʩʝʛʜʘ. ʀ 

ʥʠʢʫʜʘ ʤʳ ʥʝ ʫʡʜʸʤ ʠʟ ʵʪʦʛʦ ʤʠʨʘ ʧʨʠ ʚʩʸʤ ʩʚʦʸʤ ʞʝʣʘʥʠʠ. ʄʳ ʝʛʦ ʯʘʩʪʠʮʘ. ʄʳ ʝʛʦ ʩʫʜʴʙʘ. 

ʅʘʰʘ ʩʫʜʴʙʘ ʩʨʦʜʥʠ ʩʫʜʴʙʝ ʟʚʝʟʜ. ʃʶʜʠ ʢʘʢ ʟʚʸʟʜʳ: ʟʘʛʦʨʘʶʪʩʷ ʠ ʛʘʩʥʫʪ, ʫʪʦʧʘʷ ʚ ʤʳʩʣʷʭ... 

çʄʳ ʥʝ ʫʤʨʸʤ, ʤʳ ï ʠʟʤʝʥʠʤʩʷè69. 

çʅʝ ʚʩʝ ʤʳ ʫʤʨʸʤ, ʥʦ ʚʩʝ ʠʟʤʝʥʠʤʩʷè70. 

ʄʳ, ʦʙʨʝʪʷ ʩʦʟʥʘʥʠʝ, ʠʟʤʝʥʷʷ ʥʘʰʫ ɿʝʤʣʶ ʠ ʚʳʭʦʜʷ ʚ ʂʦʩʤʦʩ, ʚʣʠʷʝʤ ʠ ʥʘ ʥʘʰʝ ʉʦʣʥʮʝ. 

ʈʠʪʤʳ ʥʘʰʝʛʦ ʉʦʣʥʮʘ, ʢʘʢ ʫʜʘʨʳ ʝʛʦ ʩʝʨʜʮʘ, ʚʝʣʠʯʝʩʪʚʝʥʥʦ ʜʦʥʦʩʷʪʩʷ ʜʦ ʥʘʩ, ʠ ʤʳ ʩ ʪʨʝʧʝʪʦʤ 

ʥʘʯʠʥʘʝʤ ʦʱʫʱʘʪʴ ʩʝʙʷ ʯʘʩʪʠʮʝʡ ʝʜʠʥʦʛʦ ʛʨʘʥʜʠʦʟʥʦʛʦ ʂʦʩʤʦʩʘ. ʄʳ, ʜʝʪʠ ʉʦʣʥʮʘ, ʢʘʢ ʛʦʚʦʨʠʣ 

ʘʢʘʜʝʤʠʢ ɺʝʨʥʘʜʩʢʠʡ, ʜʦʣʞʥʳ ʩ ʛʦʨʜʦʩʪʴʶ ʧʦʜʥʷʪʴ ʛʦʣʦʚʫ ʢ ʥʝʙʫ ʠ ʚʥʦʚʴ ʦʙʨʝʩʪʠ ʯʫʚʩʪʚʦ ʠ 

ʩʤʳʩʣ ʚ ʝʜʠʥʦʡ ʞʠʟʥʠ ʚ ʩʦʛʣʘʩʠʠ ʩ ʨʦʜʥʳʤ ʂʦʩʤʦʩʦʤ, ʪʘʢʠʤ ʩʣʦʞʥʳʤ ʠ ʧʨʦʩʪʳʤ, ʪʘʠʥʩʪʚʝʥʥʳʤ 

ʠ ʧʦʥʷʪʥʳʤ, ʥʝʧʦʟʥʘʥʥʳʤ ʠ ʧʦʟʥʘʚʘʝʤʳʤ, ʙʝʩʢʦʥʝʯʥʳʤ ʠ ʪʘʢʠʤ ʙʣʠʟʢʠʤ.... 

çɺʝʯʥʫʶ ʩʫʱʥʦʩʪʴ ʫʟʨʠʰʴ ʚʦ ʚʩʝʦʙʱʝʤ ʝʜʠʥʩʪʚʝ ʧʨʠʨʦʜʳ...è71. 

ʅʦ ʛʜʝ ʞʝ ʪʘ ʚʝʯʥʘʷ ʩʫʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʜʜʘʸʪʩʷ ʪʣʝʥʫ ʠ ʧʨʦʥʠʟʳʚʘʝʪ ʚʩʸ ʥʘʩʢʚʦʟʴ, ʝʩʪʴ 

ʚʝʟʜʝ ʠ ʚʩʝʛʜʘ, ʠ ʪʘʢ ʚʩʝʩʠʣʴʥʘ, ʯʪʦ ʟʘʞʠʛʘʝʪ ʟʚʸʟʜʳ, ʟʥʘʝʪ ʥʘʰʠ ʯʫʚʩʪʚʘ ʠ ʤʳʩʣʠ ʠ ʚʣʘʩʪʚʫʝʪ ʥʘʜ 

ʥʘʤʠ ʠ ʚʨʝʤʝʥʝʤ, ʢʦʪʦʨʘʷ ʦʢʫʪʳʚʘʝʪ ʥʘʩ ʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚ ʙʝʩʢʦʥʝʯʥʫʶ ʜʘʣʴ ʠ ʛʦʨʠʪ ʚʥʫʪʨʠ ʥʘʩ? 

ʏʪʦ ʞʝ ʦʙʲʝʜʠʥʷʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʠ ʤʝʥʷʶʱʫʶʩʷ ʧʨʠʨʦʜʫ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ? 

ʂʪʦ ʠ ʏʪʦ ʨʘʟʨʫʰʘʝʪ ʜʦ ʦʩʥʦʚʘʥʠʷ ʠ ʩʪʠʨʘʝʪ ʚ ʧʳʣʴ ʛʦʨʦʜʘ ʠ ʤʳʩʣʠ, ʫʥʦʩʠʪ ʚ ʥʝʙʳʪʠʝ ʮʝʣʳʝ 

ʥʘʨʦʜʳ, ʧʨʝʚʨʘʱʘʝʪ ʚ ʧʨʘʭ ʜʝʣʘ ʥʘʰʠʭ ʨʫʢ ʠ ʩʛʠʙʘʝʪ ʥʘʩ ʜʦ ʟʝʤʣʠ, ʘ ʟʘʪʝʤ ʧʦʜʥʠʤʘʝʪ ʥʘʩ ʩ 

ʢʦʣʝʥ, ʚʝʜʸʪ ʟʘ ʨʫʢʫ, ʟʘʞʠʛʘʝʪ ʚ ʥʘʩ ʦʛʦʥʴ ʣʶʙʚʠ ʠ ʙʦʨʴʙʳ, ʜʘʸʪ ʢʨʳʣʴʷ ʠ ʩʥʦʚʘ ʟʦʚʸʪ ʢ ʟʚʸʟʜʘʤ 

ʜʝʪʩʪʚʘ? 

ɺ ʯʸʤ ʟʘʢʣʶʯʘʝʪʩʷ ʵʪʦ ʘʙʩʦʣʶʪʥʦʝ ʝʜʠʥʩʪʚʦ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʘʢʦʛʦ ʠʟʤʝʥʯʠʚʦʛʦ ʠ ʚʝʯʥʦʛʦ, 

ʩʣʫʯʘʡʥʦʛʦ ʠ ʧʨʠʟʨʘʯʥʦʛʦ ʄʠʨʘ? 

                                                      
68 ɸ. ʐʦʧʝʥʛʘʫʵʨ. 
69 çɸʛʥʠè. 
70 ɸʧʦʩʪʦʣ ʇʘʚʝʣ. 
71 ʇʠʬʦʛʦʨʝʡʩʢʠʝ çɿʦʣʦʪʳʝ ʩʪʠʭʠè ʚ ʧʝʨ. ʀ. ɽʚʩʳ. 
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ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ, ʥʘʚʝʨʥʦ, ʚ ʩʚʦʝʡ ʞʠʟʥʠ ʟʘʜʘʸʪ ʩʝʙʝ ʧʦʜʦʙʥʳʝ ʚʦʧʨʦʩʳ, ʥʘʜʝʷʩʴ 

çʧʨʠʧʦʜʥʷʪʴ ʟʘʚʝʩʫ ʚ ʭʨʘʤʝ ʧʨʠʨʦʜʳè. ʇʝʨʝʜ ɺʘʤʠ ʢʥʠʛʘ, ʛʦʚʦʨʷʱʘʷ, ʯʪʦ ʥʝ ʠʟʙʝʞʘʣ ʵʪʦʡ ʫʯʘʩʪʠ 

ʠ ʷ. 

ʂʘʢ ʧʠʩʘʣ ɸʥʪʫʘʥ ʜʝ ʉʝʥʪ-ʕʢʟʶʧʝʨʠ: çʄʦʷ ʢʥʠʛʘ ï ʵʪʦ ʣʫʯʰʝʝ, ʯʝʤ ʷ ʤʦʛʫ ʩʪʘʪʴè. ʗ ʪʦʞʝ 

ʩʪʫʧʠʣ ʥʘ ʵʪʫ ʜʦʨʦʛʫ ʚʦʩʧʦʤʠʥʘʥʠʡ ʠ ʨʘʟʤʳʰʣʝʥʠʡ ʦ ʤʠʨʝ, ʚ ʢʦʪʦʨʦʤ ʤʳ ʞʠʚʝʤ, ï ʥʘ 

ʙʝʩʢʦʥʝʯʥʳʡ ʧʫʪʴ ʧʦʟʥʘʥʠʷ ï çʜʦʨʦʛʫ ʙʝʟ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘè: ʦʥʘ ʧʦʚʝʣʘ ʤʝʥʷ ʦʪ ʩʪʘʨʦʛʦ 

ʦʪʮʦʚʩʢʦʛʦ ʜʦʤʘ ʠ ʪʝʧʣʘ ʤʘʪʝʨʠʥʩʢʠʭ ʨʫʢ, ʯʝʨʝʟ ʢʘʣʠʪʢʫ, ʥʝ ʦʛʣʷʜʳʚʘʷʩʴ ʥʘ ʚʟʦʨʳ ʠʟ ʦʢʦʥ, ʧʦ 

ʧʦʨʦʩʰʝʡ ʪʨʘʚʦʡ-ʤʫʨʘʚʦʡ ʜʝʨʝʚʝʥʩʢʦʡ ʫʣʠʮʝ ʜʦ ʦʢʦʣʠʮʳ, ʤʠʤʦ ʯʘʩʦʚʥʠ, ʧʦ ʧʳʣʴʥʦʡ ʜʦʨʦʛʝ 

ʯʝʨʝʟ ʜʫʰʠʩʪʦʝ ʛʨʝʯʠʰʥʦʝ ʧʦʣʝ ʩ ʧʯʸʣʘʤʠ ʢ ʚʳʩʦʢʦʤʫ ʩʦʩʥʦʚʦʤʫ ʣʝʩʫ, ʚ ʢʦʪʦʨʦʤ ʫʧʦʠʪʝʣʴʥʳʝ 

ʟʝʤʣʷʥʠʯʥʳʝ ʧʦʣʷʥʳ ʠ ʥʘʜ ʢʦʪʦʨʳʤ ʚʩʪʘʸʪ ʩʦʣʥʮʝ, ʠ ʦʪʢʫʜʘ ʚʠʜʥʳ ʧʘʩʝʢʘ ʠ ʪʫʤʘʥʥʳʡ ʛʦʨʠʟʦʥʪ, 

ʠ ʜʘʣʝʝ ʢ ʛʦʣʫʙʳʤ ʭʦʣʤʘʤ, ʥʝ ʫʩʪʘʚʘʷ ʧʦʜʥʷʚʰʠʩʴ ʥʘ ʢʦʪʦʨʳʝ, ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʩʤʦʪʨʝʪʴ ʜʘʣʝʢʦ 

ʚʦʢʨʫʛ, ʠ ʫʚʠʜʝʪʴ ʯʪʦ ʪʘʤ ʜʘʣʴʰʝ, ʠ, ʢʘʞʝʪʩʷ, ʫʟʥʘʪʴ ʠ ʧʦʥʷʪʴ ... ʚʩʸ. 

ʉʝʡʯʘʩ, ʩʪʦʷ ʥʘ ʧʷʪʠʜʝʩʷʪʠʧʷʪʠʣʝʪʥʝʡ ʚʝʨʰʠʥʝ, ʷ ʧʦʥʠʤʘʶ, ʯʪʦ, ʢʦʥʝʯʥʦ, ʙʫʜʝʪ ʥʝ ʪʘʢ. ʅʦ, 

ʪʝʤ ʥʝ ʤʝʥʝʝ, ʷ ʜʦʣʞʝʥ ʧʨʦʡʪʠ ʩʚʦʶ ʩʘʤʫʶ ʪʨʫʜʥʫʶ ʠ ʩʘʤʫʶ ʩʯʘʩʪʣʠʚʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʧʫʪʠ ʧʦ 

çʜʦʨʦʛʝ ʙʝʟ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘè ʩ ʤʳʩʣʴʶ ʦ ʪʦʤ, ʯʪʦ ʷ ï ʥʝʦʪʜʝʣʠʤʘʷ ʯʘʩʪʠʮʘ ʵʪʦʛʦ ʝʜʠʥʦʛʦ ʤʠʨʘ ʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʪʘʪʴ ʜʝʣʠʪʴ ʵʪʦʪ ʤʠʨ ʥʘ ʯʘʩʪʠ, ʘ ʥʘʦʙʦʨʦʪ, ʥʫʞʥʦ ʞʠʪʴ ʠ ʜʝʣʘʪʴ ʚʩʸ, ʯʪʦʙʳ 

ʦʙʲʝʜʠʥʠʪʴ ʝʛʦ ʚ ʤʳʩʣʷʭ ʠ ʜʝʣʘʭ ʚ ʝʜʠʥʳʡ ʂʦʩʤʦʩ. ʗ, ʪʘʢʞʝ, ʢʘʢ ʠ ʕʡʥʰʪʝʡʥ, çʭʦʯʫ ʚʳʷʩʥʠʪʴ, 

ʢʘʢʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʟʘʢʦʥʘʤ ʩʣʝʜʦʚʘʣ ɹʦʛ, ʩʦʟʜʘʚʘʷ ɺʩʝʣʝʥʥʫʶè. 

ɹʦʛ ï ʵʪʦ ʂʦʩʤʦʩ! ɹʦʛ ï ʵʪʦ ʤʳ! 

ʂʘʢʦʝ ʵʪʦ ʩʯʘʩʪʴʝ ʨʘʟʤʳʰʣʷʪʴ! ʅʝʧʦʩʪʠʞʠʤʳʝ ʪʘʡʥʳ ʧʨʠʨʦʜʳ ʠ ʨʘʟʫʤʘ ʦʢʨʫʞʘʶʪ ʥʘʩ ʠ ʥʝ 

ʜʘʶʪ ʥʘʤ ʧʦʢʦʷ, ʥʦ çʠʩʪʠʥʘ ï ʧʦʵʪʠʯʥʝʝ ʚʩʝʛʦ, ʯʪʦ ʝʩʪʴ ʥʘ ʩʚʝʪʝè (ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʠʡ). ʅʝ ʥʘ 

ʚʩʝ ʚʦʧʨʦʩʳ ʝʩʪʴ ʦʪʚʝʪʳ ʠ ʥʝ ʚʩʝ ʦʪʚʝʪʳ ʧʦʜ ʩʠʣʫ çʤʳʩʣʷʱʝʤʫ ʪʨʦʩʪʥʠʢʫè ï ʯʝʣʦʚʝʢʫ, ʥʦ, 

ʚʠʜʠʤʦ, ʪʘʢʦʚʘ ʝʛʦ ʧʨʠʨʦʜʘ: ʨʘʟʫʤ ʯʝʣʦʚʝʢʘ ʚʛʨʳʟʘʝʪʩʷ ʚ ʥʝʠʟʚʝʜʘʥʥʳʡ ʂʦʩʤʦʩ ï ʠ ʢʘʢ ʛʦʚʦʨʠʣ 

ʂʘʥʪ: çʅʘ ʜʦʣʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʫʤʘ ʚ ʦʜʥʦʤ ʠʟ ʚʠʜʦʚ ʝʛʦ ʧʦʟʥʘʥʠʷ ʚʳʧʘʣʘ ʩʪʨʘʥʥʘʷ ʩʫʜʴʙʘ: ʝʛʦ 

ʦʩʘʞʜʘʶʪ ʚʦʧʨʦʩʳ, ʦʪ ʢʦʪʦʨʳʭ ʦʥ ʥʝ ʤʦʞʝʪ ʫʢʣʦʥʠʪʴʩʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʘʚʷʟʘʥʳ ʝʤʫ ʝʛʦ 

ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʦʡ; ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥ ʥʝ ʤʦʞʝʪ ʦʪʚʝʪʠʪʴ ʥʘ ʥʠʭ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʧʨʝʚʦʩʭʦʜʷʪ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʫʤʘè72, ʥʦ ʢʦʩʤʠʯʝʩʢʠʝ ʟʚʸʟʜʳ, ʦʪʢʫʜʘ ʤʳ ʨʦʜʦʤ, 

ʢʘʢ ʞʠʚʠʪʝʣʴʥʳʝ ʨʦʜʥʠʢʠ, ʙʴʶʱʠʝ ʠʟ ʜʘʣʸʢʦʛʦ ʜʝʪʩʪʚʘ, ʧʨʠʪʷʛʠʚʘʶʪ ʠ ʫʧʦʠʪʝʣʴʥʦ ʟʦʚʫʪ ʥʘʩ, 

ʞʘʞʜʫʱʠʭ, ʢ ʩʝʙʝ ï çʥʘʧʠʪʴʩʷè ʵʥʝʨʛʠʠ, ʣʶʙʚʠ ʠ ʨʘʟʫʤʘ. çʏʝʤ ʙʣʠʞʝ ʢ ʉʦʣʥʮʫ, ʪʝʤ ʙʣʠʞʝ ʢ 

ʠʩʪʠʥʝè ï ʩʢʘʟʘʣ ʛʝʥʠʘʣʴʥʳʡ ɸ.ʃ. ʏʠʞʝʚʩʢʠʡ. 

çɺʝʣʠʯʠʝ ʯʝʣʦʚʝʢʘ ʪʝʤ ʠ ʚʝʣʠʢʦ, ʯʪʦ ʦʥ ʩʦʟʥʘʸʪ ʩʚʦʸ ʥʠʯʪʦʞʝʩʪʚʦè73. 

ɸ ʩʝʡʯʘʩ ʟʘ ʦʢʥʦʤ ʛʣʫʙʦʢʘʷ ʥʦʯʴ. ʃʶʙʠʤʳʝ ʩʧʷʪ. ʗ ʧʨʦʩʪʦ ʧʠʰʫ ʠ ʧʦʶ ʢʦʣʳʙʝʣʴʥʫʶ: 
  

ʉʢʚʦʟʴ ʪʫʤʘʥʥʫʶ ʥʦʯʴ 

ʊʠʭʦ ʩʚʝʪʠʪ ʣʫʥʘ... 

ʊʦʣʴʢʦ ʥʘʰʘ ʟʚʝʟʜʘ 

ʆʩʪʘʸʪʩʷ ʚʝʨʥʘ. 

 

ʊʦʣʴʢʦ ʥʘʰʘ ʟʚʝʟʜʘ 

ʆʭʨʘʥʷʝʪ ʥʘʰ ʩʦʥ. 

ɺ ʵʪʫ ʥʦʯʴ ʥʘʚʩʝʛʜʘ 

ʗ ʪʦʙʦʶ ʧʣʝʥʸʥ. 

 

ɺ ʵʪʫ ʥʦʯʴ ʥʘʚʩʝʛʜʘ 

ʉʚʦʸ ʩʯʘʩʪʴʝ ʥʘʡʜʸʤ. 

ʂʘʢ ʩʫʜʴʙʳ ʜʚʘ ʢʨʳʣʘ 

ʄʳ ʦʩʪʘʣʠʩʴ ʚʜʚʦʸʤ. 

 

ʂʘʢ ʩʫʜʴʙʳ ʜʚʘ ʢʨʳʣʘ, 

ʀ ʣʶʙʚʠ, ʠ ʫʤʘ, 

ʄʦʝʡ ʞʠʟʥʠ ʨʝʢʘ... 

ɿʘʢʦʚʘʣʘ ʟʠʤʘ. 

 

ʄʦʝʡ ʞʠʟʥʠ ʨʝʢʘ 

ʆʪ ʨʦʜʥʳʭ ʜʝʨʝʚʝʥʴ 

ʅʘ ʯʫʞʠʝ ʣʫʛʘ 

ʈʘʩʧʣʝʩʢʘʣʘʩʴ ʪʝʧʝʨʴ. 

                                                      
72 ʀ. ʂʘʥʪ. çʂʨʠʪʠʢʘ ʯʠʩʪʦʛʦ ʨʘʟʫʤʘè. 
73 ɹʣʝʟ ʇʘʩʢʘʣʴ. 
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ʅʘ ʯʫʞʠʝ ʣʫʛʘ 

ʊʠʭʦ ʩʚʝʪʠʪ ʣʫʥʘ... 

ʊʦʣʴʢʦ ʥʘʰʘ ʟʚʝʟʜʘ 

ʆʩʪʘʸʪʩʷ ʚʝʨʥʘ. 

 

ɺʦʪ ʫʞʝ ʢʦʪʦʨʳʡ ʛʦʜ 12 ʠʶʣʷ ʚ ʜʝʨʝʚʥʝ ɿʶʨʠ ʦʪʤʝʯʘʝʪʩʷ ʧʨʘʟʜʥʠʢ ʥʘʨʦʜʥʦʩʪʠ ʢʨʷʰʝʥ 

çʇʠʪʨʘʫè ï ʪʘʢ ʟʚʫʯʠʪ ʥʘ ʠʭ ʷʟʳʢʝ çʇʝʪʨʦʚ ʜʝʥʴè. ɺ ʵʪʦʤ ʛʦʜʫ ʤʳ ʧʦʝʭʘʣʠ ʪʫʜʘ ʚ ʧʝʨʚʳʡ ʨʘʟ. ʅʘ 

ʵʪʦʤ ʫʜʠʚʠʪʝʣʴʥʦʤ ʧʦʠʩʪʠʥʝ ʥʘʨʦʜʥʦʤ ʧʨʘʟʜʥʠʢʝ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ ʚʝʯʝʨʦʤ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʚʩʶ ʥʦʯʴ, ʧʨʦʠʩʭʦʜʷʪ ʥʘʨʦʜʥʳʝ ʛʫʣʷʥʴʷ, ʨʘʟʣʠʯʥʳʝ ʩʦʩʪʷʟʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʥʷʪʴ 

ʫʯʘʩʪʠʝ ʢʘʞʜʳʡ, ʠ ʚʩʶ ʥʦʯʴ ʮʘʨʠʪ ʧʦʨʘʟʠʪʝʣʴʥʦ ʜʦʙʨʘʷ ʘʪʤʦʩʬʝʨʘ ʠ ʷʩʥʦʝ ʥʝʙʦ. ʅʘʭʦʜʷʩʴ ʩʨʝʜʠ 

ʪʳʩʷʯ ʩʯʘʩʪʣʠʚʳʭ ʣʶʜʝʡ, ʚʦʣʰʝʙʥʳʝ ʯʫʚʩʪʚʘ ʥʘʧʦʣʥʷʶʪ ʜʫʰʫ, ʤʳ ʧʦʜʥʠʤʘʝʤ ʛʦʣʦʚʫ ʠ, 

ʚʦʟʚʳʰʘʷʩʴ ʥʘʜ ʩʘʤʠʤ ʩʦʙʦʡ, ʩʤʦʪʨʠʤ ʥʘ ʛʨʘʥʜʠʦʟʥʦʝ ʟʚʸʟʜʥʦʝ ʥʝʙʦ: ʤʠʨʠʘʜʳ ʟʚʸʟʜ, 

ʩʝʨʝʙʨʠʩʪʘʷ ʜʦʨʦʛʘ ï çʄʣʝʯʥʳʡ ʇʫʪʴè, ʟʥʘʢʦʤʳʝ ʩʦʟʚʝʟʜʠʷ: ʂʦʚʰ ï çɹʦʣʴʰʘʷ ʄʝʜʚʝʜʠʮʘè, 

çʄʘʣʘʷ ʄʝʜʚʝʜʠʮʘè, çʂʘʩʩʠʦʧʝʷè, ʇʦʣʷʨʥʘʷ ʟʚʝʟʜʘ. ʆʢʘʟʳʚʘʝʪʩʷ, ʩʦʟʚʝʟʜʠʝ çɹʦʣʴʰʦʡ 

ʄʝʜʚʝʜʠʮʳè ʥʘʟʳʚʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦ ʫ ʥʘʨʦʜʦʚ ʉʠʙʠʨʠ ʠ ɸʣʷʩʢʠ. (ʄʝʜʚʝʜʠʮʘ ʧʦ-ʛʨʝʯʝʩʢʠ ï 

ʘʨʢʪʦʩ, ʦʪʩʶʜʘ ï ɸʨʢʪʠʢʘ). ɼʨʝʚʥʠʡ ʯʝʣʦʚʝʢ ʫʚʠʜʝʣ ʥʘ ʥʝʙʝ ʩʨʝʜʠ ʩʝʤʠ ʷʨʢʠʭ ʟʚʸʟʜ ʩʝʚʝʨʥʦʛʦ 

ʥʝʙʘ ʦʙʨʘʟ ʤʝʜʚʝʜʠʮʳ, ʥʘʚʝʨʥʦ, ʧʦʪʦʤʫ, ʯʪʦ ʤʝʜʚʝʜʠʮʘ ʞʠʣʘ ʛʜʝ-ʪʦ ʨʷʜʦʤ, ʚ ʩʦʩʝʜʥʝʡ ʧʝʱʝʨʝ, ʠ 

ʯʝʣʦʚʝʢ ʥʘ ʥʝʸ ʦʭʦʪʠʣʩʷ. ʕʪʦ ʷʩʥʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʨʝʚʥʦʩʪʠ ʣʶʜʠ ʞʠʣʠ ʚʤʝʩʪʝ ʚ ʦʜʥʦʤ 

ʨʘʡʦʥʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʩʦ ʚʨʝʤʝʥʝʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ɿʝʤʣʠ, ʥʝʩʷ ʩ ʩʦʙʦʡ ʵʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, 

ʤʠʬʳ ʠ ʟʥʘʥʠʷ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʥʠ ʦʜʥʦ ʩʦʟʚʝʟʜʠʝ ʥʝ ʥʘʟʚʘʥʦ ʠʤʝʥʝʤ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ 

ʞʠʚʦʪʥʦʛʦ ï ʤʘʤʦʥʪʘ. ɺʠʜʠʤʦ, ʥʘ ʤʘʤʦʥʪʦʚ ʯʝʣʦʚʝʢ ʥʝ ʦʭʦʪʠʣʩʷ ʠʣʠ ʦʭʦʪʠʣʩʷ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ, 

ʢʦʛʜʘ ʚʩʝ ʩʦʟʚʝʟʜʠʷ ʫʞʝ ʙʳʣʠ ʥʘʟʚʘʥʳ.74 ʂʘʢ ʫʜʠʚʠʪʝʣʴʥʦ ʧʝʨʝʜʘʣʦʩʴ ʧʦ ʛʝʥʘʤ ï ʠ ʟʘʧʘʭ 

ʜʨʝʚʥʝʛʦ ʢʦʩʪʨʘ, ʩʪʨʘʩʪʴ ʠ ʟʦʚ ʦʭʦʪʳ, ʩʪʨʘʭ ʧʝʨʝʜ ʛʨʦʟʦʚʳʤ ʥʝʙʦʤ ʠ ʧʦʜʟʝʤʝʣʴʝʤ, ʠ ʟʦʚʫʱʝʝ 

ʟʚʸʟʜʥʦʝ ʥʝʙʦ ʠ ʪʘʠʥʩʪʚʝʥʥʘʷ ʛʘʨʤʦʥʠʷ ʤʠʨʘ. 

çɿʚʝʟʜʥʦʝ ʥʝʙʦ ʥʘʜ ʛʦʣʦʚʦʡ ʠ ʤʦʨʘʣʴʥʳʡ ʟʘʢʦʥ ʚʥʫʪʨʠ ʥʘʩ ʥʘʧʦʣʥʷʶʪ ʫʤ ʚʩʸ ʥʦʚʳʤ ʠ 

ʚʦʟʨʘʩʪʘʶʱʠʤ ʚʦʩʭʠʱʝʥʠʝʤ ʠ ʪʨʝʧʝʪʦʤ, ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʯʘʱʝ ʠ ʫʧʦʨʥʝʝ ʤʳ ʥʘʜ ʵʪʠʤ 

ʨʘʟʤʳʰʣʷʝʤè (ʀʤʤʘʥʫʠʣ ʂʘʥʪ). 
  

ʅʘʰʠ ʜʫʰʠ, ʚʟʣʝʪʝʚ ʩʢʚʦʟʴ ʤʝʪʝʣʠ, 

ʋʙʝʛʘʷ ʦʪ ʚʟʛʣʷʜʦʚ ʟʣʦʨʘʜʥʦʡ ʪʦʣʧʳ, 

ʀ ʩʚʦʙʦʜʳ ʚʜʦʭʥʫʚ, ʢ ʘʣʪʘʨʶ ʧʨʠʣʝʪʝʣʠ 

ʇʦʜ ʨʘʟʦʨʚʘʥʥʳʡ ʚʨʝʤʝʥʝʤ ʢʫʧʦʣ ʩʫʜʴʙʳ. 

  

ɿʘʧʦʨʦʰʝʥʳ ʩʥʝʛʦʤ ʨʫʠʥʳ ʟʘʙʳʪʳʭ ʮʝʨʢʚʝʡ, 

ʅʘ ʢʦʪʦʨʳʭ ʥʘʚʝʢ ʤʳ ʧʦʚʝʥʯʘʥʳ ʥʝʙʦʤ. 

ʄʳ ʥʘ ʚʨʝʤʷ ʫʰʣʠ ʦʪ ʚʦʧʨʦʩʦʚ ʣʶʙʠʤʳʭ ʣʶʜʝʡ, 

ʅʦ ʧʨʠʰʣʠ ʥʘʚʩʝʛʜʘ ʢ ʥʝʧʦʩʠʣʴʥʳʤ ʦʪʚʝʪʘʤ. 

ʏʪʦ ʪʘʢʦʝ ʣʶʙʦʚʴ? 

ɺʩʝʭ ʚʨʝʤʸʥ ʙʝʩʢʦʥʝʯʥʦʩʪʴ 

ɿʘʜʘʸʪ ʥʘʤ ʚʦʧʨʦʩʳ ʩʝʡʯʘʩ: 

ʄʦʞʝʪ, ʵʪʦ ʩʫʜʴʙʘ, ʫʭʦʜʷʱʘʷ ʚ ʚʝʯʥʦʩʪʴ? 

ʀʣʠ, ï ʵʪʦ ʟʚʝʟʜʘ, ʙʝʨʝʛʫʱʘʷ ʥʘʩ? 

ʄʦʞʝʪ, ʵʪʦ ʜʦʙʨʦ, ʯʪʦ ʪʚʦʨʷʱʠʡ 

                                                      
74 ʄʆʀ 2015-02-12: ʕʪʦ ʭʦʪʴ ʠ ʧʦʵʪʠʯʝʩʢʠʡ, ʥʦ ʚʝʩʴʤʘ ʥʘʠʚʥʳʡ ʨʘʩʩʢʘʟ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʢʫʣʴʪʫʨʝ 

ʵʪʦ ʩʦʟʚʝʟʜʠʝ ʥʘʟʳʚʘʝʪʩʷ ɹʦʣʴʰʘʷ ʄʝʜʚʝʜʠʮʘ (Ursa Major) ʧʦʪʦʤʫ, ʯʪʦ ʵʪʦ ʙʳʣʦ ʦʜʥʠʤ ʠʟ ʥʘʟʚʘʥʠʡ ʫ 

ʜʨʝʚʥʠʭ ʛʨʝʢʦʚ ʠ ʧʦʜ ʪʘʢʠʤ ʠʤʝʥʝʤ (MŮɔɎɚɖ ĆɟəŰɞɠ) ʚʦʰʣʦ ʚ çɸʣʴʤʘʛʝʩʪè. ʅʦ ʜʘʞʝ ʫ ʛʨʝʢʦʚ ʩʦʟʚʝʟʜʠʝ 

ʥʘʟʳʚʘʣʦʩʴ ʪʘʢʞʝ ɻʝʣʠʢʘ (ʨʘʢʦʚʠʥʘ) ʠ ʂʦʣʝʩʥʠʮʘ. ʋ ʨʘʟʥʳʭ ʥʘʨʦʜʦʚ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʥʘʟʚʘʥʠʡ. ʊʘʢ, ʫ 

ʵʚʝʥʢʦʚ ʵʪʦ ʥʝ ʤʝʜʚʝʜʠʮʘ, ʘ ʣʦʩʠʭʘ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʨʘʟʣʠʯʘʶʪ ʧʦʥʷʪʠʷ çʩʦʟʚʝʟʜʠʝè ʠ çʘʩʪʝʨʠʟʤè, ʥʦ ʚ 

ʜʨʝʚʥʦʩʪʠ ʥʝ ʨʘʟʣʠʯʘʣʠ, ʠ ʩʦʟʚʝʟʜʠʝ ʥʘʟʳʚʘʣʦʩʴ ʠ ʂʦʚʰʦʤ, ʠ ʂʦʣʝʩʥʠʮʝʡ (ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʮʠʷʭ: ʪʦ 

ɹʦʣʴʰʦʡ, ʪʦ ʇʦʭʦʨʦʥʥʦʡ, ʪʦ ʂʦʩʦʡ ʠ ʪ.ʜ.). ʇʦ ʘʥʛʣʠʡʩʢʠ ʦʥʘ Big Dipper (ɹʦʣʴʰʦʡ ʂʦʚʰ), Plough (ʇʣʫʛ) ʠ 

Charleôs Wain (ʇʦʚʦʟʢʘ ʏʘʨʣʠ), ʧʦ-ʥʝʤʝʮʢʠ GrÇoer Wagen (ɹʦʣʴʰʘʷ ʇʦʚʦʟʢʘ), ʧʦ-ʣʠʪʦʚʩʢʠ GrǱģulo Ratai 

(ʂʦʩʦʙʦʢʘʷ ʇʦʚʦʟʢʘ), ʧʦ-ʣʘʪʳʰʩʢʠ Greizie Rati (ʂʨʠʚʘʷ ʊʝʣʝʛʘ), ʥʘ ʩʘʥʩʢʨʠʪʝ Saptarĸi (ʉʝʤʴ ʄʫʜʨʝʮʦʚ) ʠ 

ʪ.ʜ. ʊʘʢ ʯʪʦ ʄʝʜʚʝʜʠʮʘ ï ʜʦʚʦʣʴʥʦ ʩʣʫʯʘʡʥʦʝ ʥʘʟʚʘʥʠʝ, ʫʢʨʝʧʠʚʰʝʝʩʷ ʪʦʣʴʢʦ ʣʠʰʴ ʙʣʘʛʦʜʘʨʷ ʩʦʯʠʥʝʥʠʶ 

ʂʣʘʚʜʠʷ ʇʪʦʣʝʤʝʷ. ʅʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ, ʩ ʦʭʦʪʥʠʯʴʠʭ ʚʨʝʤʝʥ, ʥʝʩʦʤʥʝʥʥʦ ʧʨʝʦʙʣʘʜʘʣʠ 

ʥʘʟʚʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʧʝʨʝʥʝʩʝʥʥʳʭ ʚ ʥʝʙʦ. ʏʝʣʦʚʝʯʝʩʪʚʦ ʟʘʨʦʜʠʣʦʩʴ ʚ ɸʬʨʠʢʝ (ʦʪʢʫʜʘ ʚʳʰʣʦ ʧʨʠʤʝʨʥʦ 70 

ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ), ʘ ʪʘʤ ʤʝʜʚʝʜʝʡ ʥʝ ʙʳʣʦ, ʠ ʞʠʚʦʪʥʳʝ, ʥʘʜʦ ʧʦʣʘʛʘʪʴ, ʙʳʣʠ ʜʨʫʛʠʝ, ʪʠʧʘ ʘʨʘʙʩʢʦʡ ʛʘʟʝʣʠ. 

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʧʦʟʞʝ ʫ ʢʘʢʠʭ-ʪʦ ʩʝʚʝʨʥʳʭ ʧʣʝʤʝʥ ʩʦʟʚʝʟʜʠʝ ʥʘʟʳʚʘʣʦʩʴ ʠ çɹʦʣʴʰʦʡ ʄʘʤʦʥʪè, ʥʦ ʪʘʢʦʝ 

ʥʘʟʚʘʥʠʝ ʥʝ ʤʦʛʣʦ ʩʦʭʨʘʥʠʪʴʩʷ ʩʢʚʦʟʴ ʪʝ ʪʳʩʷʯʝʣʝʪʠʷ, ʢʦʛʜʘ ʤʘʤʦʥʪʦʚ ʫʞʝ ʥʝ ʙʳʣʦ ʠ ʧʦʪʦʤʢʠ ʦʭʦʪʥʠʢʦʚ, 

ʩʲʝʚʰʠʭ ʧʦʩʣʝʜʥʝʛʦ ʤʘʤʦʥʪʘ, ʫʞʝ ʥʝ ʟʥʘʣʠ, ʯʪʦ ʪʘʢʦʝ çʤʘʤʦʥʪè. 
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ʆʪʜʘʸʪ ʥʘʤ, ʩʛʦʨʘʷ ʜʦʪʣʘ? 

ʀʣʠ, ʢʨʝʩʪ, ʯʪʦ ʚʟʚʘʣʠʣʘ ʥʘ ʧʣʝʯʠ 

ʅʝʠʟʙʝʞʥʘʷ ʥʘʰʘ ʩʫʜʴʙʘ? 

ʀʣʠ, ʵʪʦ ʦʛʦʥʴ ʚ ʥʘʩ ʛʦʨʷʱʠʡ, 

ʏʪʦ ʨʦʜʥʳʤ ʧʝʨʝʜʘʪʴ ʩʫʞʜʝʥʦ? 

ʅʦ ʨʫʠʥʳ ʤʦʣʯʘʪ... ɺ ʵʪʦʡ ʞʠʟʥʠ 

ʅʘʤ ʦʪʚʝʪʳ ʫʟʥʘʪʴ ʥʝ ʜʘʥʦ. 

 

ʅʝ ʦʩʪʫʜʠʪ ʥʠʢʘʢ ʩʥʝʛ ʦʩʝʥʥʠʡ 

ʊʝʧʣʦʪʫ ʜʚʫʭ ʩʝʨʜʝʮ ʚ ʙʝʣʦʡ ʤʛʣʝ. 

ɺʝʯʥʳʡ ʨʘʡ ʚ ʥʝʙʝʩʘʭ ʥʝ ʟʘʤʝʥʠʪ 

ɸʜ ʤʛʥʦʚʝʥʠʡ ʣʶʙʚʠ ʥʘ ʟʝʤʣʝ. 

   

ɻʣʘʚʘ 3.75 ʉʚʝʪ 

  
çɺ ʯʝʣʦʚʝʢʝ ʷ ʣʶʙʣʶ ʩʚʝʪ...è 

ɸʥʪʫʘʥ ʜʝ ʉʝʥʪ-ʕʢʟʶʧʝʨʠ 

 

çʂʪʦ ʙʳ ʤʦʛ ʧʦʜʫʤʘʪʴ, ʯʪʦ ʩʚʝʪ, ʩʣʘʛʘʷʩʴ ʩʦ 

ʩʚʝʪʦʤ, ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʤʨʘʢ!è 

ɸʨʘʛʦ 

 

ʅʘʧʨʦʪʠʚ ʥʘʰʝʛʦ ʜʦʤʘ ʧʦʩʨʝʜʠ ʛʣʘʚʥʦʡ ʫʣʠʮʳ ʜʝʨʝʚʥʠ ʝʩʪʴ ʦʟʝʨʦ. ʆʥʦ ʥʝʛʣʫʙʦʢʦʝ. ʇʦ 

ʧʦʷʩ. ɺʦʢʨʫʛ ʥʘʰʝʡ ʜʝʨʝʚʥʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦʯʪʠ ʥʘ ʣʫʛʘʭ ʫ ʥʝʙʦʣʴʰʦʡ ʨʝʢʠ, ʤʥʦʛʦ ʨʘʟʥʳʭ 

ʦʟʸʨ. ʅʦ ʵʪʦ ʦʟʝʨʦ ʦʩʦʙʝʥʥʦʝ, ʦʥʦ ï ʠʩʢʫʩʩʪʚʝʥʥʦʝ. ʄʘʪʴ ʨʘʩʩʢʘʟʳʚʘʣʘ, ʯʪʦ ʦʥʦ ʙʳʣʦ ʚʳʢʦʧʘʥʦ 

ʜʝʨʝʚʝʥʩʢʠʤʠ ʤʫʞʠʢʘʤʠ ʝʱʸ ʜʦ ʨʝʚʦʣʶʮʠʠ ʧʦ ʨʘʩʧʦʨʷʞʝʥʠʶ ʤʝʩʪʥʦʛʦ ʧʦʤʝʱʠʢʘ ʥʘ ʩʣʫʯʘʡ 

ʧʦʞʘʨʦʚ, ʢʦʪʦʨʳʝ ʩʣʫʯʘʣʠʩʴ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ. ɺ ʪʝ ʛʦʜʳ ʧʨʠ ʩʦʣʦʤʝʥʥʳʭ ʢʨʳʰʘʭ ʠ ʩʪʘʨʳʭ 

ʜʝʨʝʚʷʥʥʳʭ ʜʦʤʘʭ ʟʘʱʠʪʠʪʩʷ ʦʪ ʦʛʥʷ ʙʳʣʦ ʦʯʝʥʴ ʥʝʧʨʦʩʪʦ. 

ɺ ʦʜʠʥ ʛʦʜ ʵʪʦ ʦʟʝʨʦ ʟʜʦʨʦʚʦ ʧʦʤʦʛʣʦ ʧʨʠ ʧʦʞʘʨʝ. ɺʩʧʦʤʠʥʘʶ, ʷ ʙʳʣ ʥʘ ʨʳʙʘʣʢʝ. ɹʳʣ 

ʪʠʭʠʡ ʩʦʣʥʝʯʥʳʡ ʚʝʯʝʨ. ɺʜʨʫʛ ʩʤʦʪʨʶ: ʩʪʦʣʙ ʜʳʤʘ ʥʘʜ ʜʝʨʝʚʥʝʡ. ɺʙʝʞʘʣ ʥʘ ʙʝʨʝʛ: ʛʦʨʠʪ ʜʦʤ 

ʛʜʝ-ʪʦ ʙʣʠʟʢʦ ʦʪ ʥʘʰʝʛʦ ʜʦʤʘ. ɹʳʩʪʨʦ ʩʤʦʪʘʣ ʫʜʦʯʢʠ ʠ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʦʙʨʘʪʥʦ. ʇʨʠʙʣʠʞʘʷʩʴ ʢ 

ʜʝʨʝʚʥʝ, ʧʦʥʷʣ, ʯʪʦ ʟʘʛʦʨʝʣʩʷ ʜʦʤ ʫ ʦʟʝʨʘ, ʥʘ ʩʦʩʝʜʥʝʡ ʫʣʠʮʝ, ʯʝʨʝʟ ʜʚʘ ʜʦʤʘ ʦʪ ʥʘʩ. ʃʶʜʠ 

ʙʝʛʘʶʪ ʠ ʢʨʠʯʘʪ, ʟʦʚʫʪ ʥʘ ʧʦʤʦʱʴ. ʀʟ ʩʦʩʝʜʥʝʛʦ ʩʝʣʘ, ʢʦʪʦʨʦʝ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʫʭ ʢʠʣʦʤʝʪʨʘʭ, 

ʤʝʩʪʥʳʝ ʧʘʨʥʠ ʧʨʠʛʥʘʣʠ ʥʘ çʨʫʢʘʭè ʜʠʟʝʣʴ ï ʧʦʞʘʨʥʳʡ ʚʦʜʷʥʦʡ ʥʘʩʦʩ. ʇʦʩʪʘʚʠʣʠ ʝʛʦ ʫ ʦʟʝʨʘ, ʘ 

ʦʥ ʥʝ ʨʘʙʦʪʘʝʪ, ï ʥʝ ʟʘʚʦʜʠʪʩʷ ʠ ʚʩʸ. ʇʨʠʰʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ ʜʝʨʝʚʝʥʩʢʠʝ ʨʫʯʥʳʝ ʧʦʤʧʳ, 

ʩʤʦʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʪʝʣʝʛʘʭ. ʄʦʣʦʜʳʝ ʨʝʙʷʪʘ ʢʘʯʘʣʠ ʥʘ ʵʪʠʭ ʧʦʤʧʘʭ, ʧʦ ʜʚʦʝ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ, 

ʩʤʝʥʷʷ ʜʨʫʛ ʜʨʫʛʘ ʯʫʪʴ ʣʠ ʥʝ ʯʝʨʝʟ ʢʘʞʜʳʝ ʧʷʪʴ ʤʠʥʫʪ. ʂʘʯʘʣʠ ʜʚʝ ʧʦʤʧʳ: ʩʪʨʫʷ ʧʝʨʚʦʡ ʪʫʪ ʞʝ 

ʠʩʧʘʨʷʣʘʩʴ ʚ ʦʛʨʦʤʥʦʤ ʧʣʘʤʝʥʠ ʧʦʞʘʨʘ. ʏʝʣʦʚʝʢ ʩ ʙʨʘʥʜʩʧʦʡʪʦʤ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʧʦʜʭʦʜʠʣ ʢ 

ʛʦʨʷʱʝʤʫ ʜʦʤʫ, ʘ ʜʨʫʛʦʡ ʧʦʣʠʚʘʣ ʝʛʦ ʩʘʤʦʛʦ ʠʟ ʜʨʫʛʦʛʦ ʙʨʘʥʜʩʧʦʡʪʘ, ʠʥʦʛʜʘ ʠ ʣʶʜʠ ʧʦʣʠʚʘʣʠ ʠʟ 

ʚʝʜʨʘ, ʠʥʘʯʝ ʙʳ ʦʥ ʟʘʛʦʨʝʣʩʷ. ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʣʶʜʠ ʧʦʥʷʣʠ, ʯʪʦ ʜʦʤ ʥʝ ʩʧʘʩʪʠ ʠ ʪʦʛʜʘ 

ʥʘʯʘʣʠ ʧʦʣʠʚʘʪʴ ʩʦʩʝʜʥʠʝ ʜʦʤʘ. ʍʦʟʷʠʥ ʩʘʤʦʛʦ ʙʣʠʞʥʝʛʦ ʜʦʤʘ ʩʠʜʝʣ ʥʘ ʢʦʥʴʢʝ ʥʘ ʢʨʳʰʝ, ʤʳ 

ʝʤʫ ʧʦʜʘʚʘʣʠ ʚʸʜʨʘ ʩ ʚʦʜʦʡ, ʠ ʧʦʣʠʚʘʣ ʬʘʩʘʜ ʩʚʦʝʛʦ ʜʦʤʘ ʦʙʣʠʮʦʚʘʥʥʳʡ ʜʦʩʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʦʙʫʛʣʠʚʘʣʠʩʴ ʠ ʥʘʯʠʥʘʣʠ ʟʘʛʦʨʘʪʴʩʷ. ʃʘʜʥʦ ʥʝ ʙʳʣʦ ʚʝʪʨʘ, ʘ ʪʦ ʙʳ ʩʛʦʨʝʣʘ ʚʩʷ ʜʝʨʝʚʥʷ. 

ʍʦʟʷʠʥ ʛʦʨʷʱʝʛʦ ʜʦʤʘ ʨʚʸʪʩʷ ʟʘʡʪʠ ʚ ʜʦʤ ʠ ʢʨʠʯʠʪ: 

ï ʋ ʤʝʥʷ ʩʪʦ ʪʨʠʜʮʘʪʴ ʧʷʪʴ ʨʫʙʣʝʡ ʥʘ ʯʝʨʜʘʢʝ ʦʩʪʘʣʦʩʴ! ï ʠ ʥʘʢʨʳʚʰʠʩʴ ʤʦʢʨʳʤ 

ʦʜʝʷʣʦʤ, ʧʳʪʘʝʪʩʷ ʧʦʜʦʡʪʠ ʢ ʧʳʣʘʶʱʝʤʫ ʜʦʤʫ. 

ï ʋʞʝ ʧʦʟʜʥʦ, ʥʝ ʧʦʡʜʸʰʴ, ï ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʝʛʦ ʜʚʦʝ ʤʫʞʠʢʦʚ. 

ʄʦʣʦʜʘʷ ʩʥʦʭʘ ʧʦʩʣʝʜʥʝʡ ʚʳʩʢʘʢʠʚʘʝʪ ʠʟ ʩʝʥʝʡ ʩ ʢʘʢʠʤʠ-ʪʦ ʪʨʷʧʢʘʤʠ ʠ ʧʦʣʫʰʫʙʢʦʤ. 

ʏʝʨʝʟ ʧʦʣʯʘʩʘ ʥʘ ʤʝʩʪʝ ʜʦʤʘ ʜʳʤʷʪʩʷ ʫʞʝ ʪʦʣʴʢʦ ʯʝʨʥʳʝ ʫʛʣʠ ʠ ʞʘʨʢʠʡ ʚʝʪʝʨ ʨʘʟʥʦʩʠʪ 

ʟʘʧʘʭ ʧʝʧʝʣʠʱʘ ʧʦ ʜʝʨʝʚʥʝ. 

ɺ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ, ʨʘʟ ʚ ʜʚʘʜʮʘʪʴ ʣʝʪ, ʢʦʛʜʘ ʪʝʧʣʦ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ʧʨʠʭʦʜʠʪ ʨʝʟʢʦ, ʠ 

ʣʴʜʠʥʳ ʦʙʨʘʟʫʶʪ ʟʘʪʦʨʳ ʫ ʣʝʩʘ, ʩʣʫʯʘʝʪʩʷ ʩʠʣʴʥʦʝ ʧʦʣʦʚʦʜʴʝ. ʆʟʝʨʦ ʚ ʵʪʦ ʚʨʝʤʷ ʩʦʝʜʠʥʷʝʪʩʷ ʩ 

ʨʝʢʦʡ ʠ ʚʤʝʩʪʝ ʩ ʚʦʜʦʡ ʟʘʭʦʜʠʪ ʠ ʨʳʙʘ. ɸ ʪʘʢ ʚ ʵʪʦʤ ʦʟʝʨʝ ʞʠʚʫʪ ʣʷʛʫʰʢʠ ʠ ʨʘʩʪʫʪ ʢʘʤʳʰʠ. 

                                                      
75 ʄʆʀ 2015-02-13: ʆʩʪʘʚʣʷʶ ʘʚʪʦʨʩʢʫʶ ʥʫʤʝʨʘʮʠʶ ʛʣʘʚ ʪʘʢʦʡ, ʢʘʢʘʷ ʦʥʘ ʥʘ ʩʘʡʪʝ. ɸ ʪʘʤ ʦʥʘ 

ʧʨʦʪʠʚʦʨʝʯʠʚʘ: ʚ ʆʛʣʘʚʣʝʥʠʠ ʛʣʘʚʳ ʧʝʨʝʥʫʤʝʨʦʚʘʥʳ ʧʦ ʧʦʨʷʜʢʫ ʦʪ 1 ʜʦ 9, ʘ ʚ ʪʝʢʩʪʝ ʦʪ 1 ʜʦ 17, ʥʦ ʩ 

ʧʨʦʧʫʩʢʘʤʠ. 
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ʅʘʯʠʥʘʷ ʩ ʦʩʝʥʥʠʭ ʢʘʥʠʢʫʣ, ʩ ʥʘʯʘʣʘ ʥʦʷʙʨʷ, ʢʘʢ ʧʨʠʤʦʨʦʟʠʪ, ʥʘʯʠʥʘʝʤ ʠʛʨʘʪʴ ʥʘ ʣʴʜʫ 

ʦʟʝʨʘ. ʇʝʨʚʘʷ ʟʘʙʘʚʘ ʥʘ ʪʦʥʢʦʤ ʦʩʝʥʥʝʤ ʣʴʜʫ ï ʵʪʦ ʢʦʛʜʘ ʚʩʪʘʸʤ ʚ ʮʝʧʦʯʢʫ ʧʷʪʴïh ʝʩʪʴ 

ʤʘʣʴʯʠʰʝʢ ʠ ʙʝʞʠʤ ʚ ʥʦʛʫ ʧʦ ʣʴʜʫ, ʢʦʪʦʨʳʡ ʚʦʣʥʘʤʠ ʧʨʦʛʠʙʘʝʪʩʷ ʧʦʜ ʥʘʤʠ. ʅʝ ʚʩʧʦʤʥʶ ʥʠ 

ʦʜʥʦʛʦ ʩʣʫʯʘʷ, ʯʪʦʙ ʦʩʝʥʥʠʡ ʣʸʜ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʧʨʦʚʘʣʠʚʘʣʩʷ. ʇʦʪʦʤ ʚʩʶ ʟʠʤʫ ʯʠʩʪʠʤ ʣʝʜ ʦʪ 

ʩʥʝʛʘ ʠ ʠʛʨʘʝʤ ʥʘ ʣʴʜʫ ʦʟʝʨʘ ʚ ʭʦʢʢʝʡ, ʢʦʪʦʨʳʤ ʤʳ ʟʘʛʦʨʝʣʠʩʴ ʚʦʪ ʢʘʢ. 

ɼʝʣʦ ʙʳʣʦ ʝʱʸ ʣʝʪʦʤ. ʇʦʤʥʠʪʩʷ, ʙʳʣ ʢʦʥʝʮ ʘʚʛʫʩʪʘ, ʝʱʸ ʜʦ ʰʢʦʣʴʥʳʭ ʟʘʥʷʪʠʡ. ɻʣʷʞʫ, ʧʦ 

ʫʣʠʮʝ ʙʝʛʫʪ ʤʘʣʴʯʠʰʢʠ ʠ ʢʨʠʯʘʪ: çɺ ʰʢʦʣʫ ʪʝʣʝʚʠʟʦʨ ʧʨʠʚʝʟʣʠ! ʇʦʰʣʠ ʩʤʦʪʨʝʪʴ!è ʗ ʪʦʞʝ 

ʧʦʙʝʞʘʣ ʟʘ ʥʠʤʠ. ʅʘʰʘ ʜʝʨʝʚʷʥʥʘʷ ʦʜʥʦʵʪʘʞʥʘʷ ʰʢʦʣʘ ʙʳʣʘ ʥʘ ʢʨʘʶ ʜʝʨʝʚʥʠ ʚ ʩʪʦʨʦʥʫ 

ʢʣʘʜʙʠʱʘ. ʋ ʰʢʦʣʳ ʫʞʝ ʩʦʙʨʘʣʘʩʴ ʪʦʣʧʘ ʤʘʣʴʯʠʰʝʢ ʠ ʦʙʩʫʞʜʘʣʘ ʵʪʦ ʩʦʙʳʪʠʝ. ɼʝʨʝʚʝʥʩʢʠʡ 

ʵʣʝʢʪʨʦʤʦʥʪʸʨ ʠ ʫʯʠʪʝʣʴ ʬʠʟʢʫʣʴʪʫʨʳ ɺʠʩʩʘʨʠʦʥ ʗʢʦʚʣʝʚʠʯ ʧʦʜʢʣʶʯʘʣʠ ʢʘʙʝʣʴ ʦʪ ʚʳʩʦʢʦʡ 

ʘʥʪʝʥʥʳ, ʧʨʠʢʨʝʧʣʸʥʥʦʡ ʥʘʚʝʨʭʫ ʚʳʩʦʢʦʛʦ ʩʦʩʥʦʚʦʛʦ ʰʝʩʪʘ, ʢ ʷʱʠʢʫ ʩ ʵʢʨʘʥʦʤ, ʢʦʪʦʨʳʡ ʦʥʠ 

ʫʩʪʘʥʦʚʠʣʠ ʥʘ ʜʚʝ ʪʘʙʫʨʝʪʢʠ ʚ ʙʦʣʴʰʦʡ ʧʨʠʭʦʞʝʡ ʰʢʦʣʳ, ʩʣʫʞʠʚʰʝʡ ʠ ʟʘʣʦʤ ʜʣʷ ʩʦʙʨʘʥʠʡ ʠ 

ʰʢʦʣʴʥʳʭ çʣʠʥʝʝʢè. ʄʳ ʚʩʝ ʧʨʠʣʴʥʫʣʠ ʢ ʙʦʣʴʰʠʤ ʦʢʥʘʤ ʰʢʦʣʳ ʠ ʩʤʦʪʨʝʣʠ, ʯʪʦ ʦʥʠ ʪʘʤ 

ʜʝʣʘʶʪ. ʆʢʦʣʦ ʪʝʣʝʚʠʟʦʨʘ ʩʪʦʷʣʠ ʜʠʨʝʢʪʦʨ ʰʢʦʣʳ ʠ ʧʠʦʥʝʨʚʦʞʘʪʘʷ. ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʢ 

ʥʘʤ ʚʳʰʝʣ ʜʠʨʝʢʪʦʨ ʠ, ʩʢʘʟʘʚ, ʯʪʦʙ ʤʳ ʚʝʣʠ ʩʝʙʷ ʭʦʨʦʰʦ, ʚʧʫʩʪʠʣ ʥʘʩ ʚ ʟʘʣ. ʇʝʨʚʦʝ, ʯʪʦ ʤʳ 

ʫʚʠʜʝʣʠ ʥʘ ʵʢʨʘʥʝ ʵʪʦʛʦ ʥʝʙʦʣʴʰʦʛʦ ʷʱʠʢʘ: ʪʘʤ ʰʸʣ ʭʦʢʢʝʡ! ʅʝ ʢʘʢʦʡ-ʪʦ ʪʘʤ ʭʦʢʢʝʡ ʥʘ ʢʦʥʴʢʘʭ-

çʩʥʝʛʫʨʦʯʢʘʭè ʩ ʟʘʢʨʫʛʣʸʥʥʳʤʠ ʧʘʣʢʘʤʠ ʠ ʢʫʩʢʦʤ ʩʧʠʣʝʥʥʦʛʦ ʯʫʨʙʘʥʯʠʢʘ, ʚ ʢʦʪʦʨʳʡ ʤʳ ʠʥʦʛʜʘ 

ʟʠʤʦʡ ʠʛʨʘʣʠ ʥʘ ʦʟʝʨʝ, ʘ ʥʘʩʪʦʷʱʠʡ ʭʦʢʢʝʡ! ʄʳ ʟʘʩʪʳʣʠ ʚ ʫʜʠʚʣʝʥʠʠ: ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʩʪʦʷʣʘ 

ʥʝʤʘʷ ʪʠʰʠʥʘ, ʢʦʪʦʨʘʷ ʧʦʪʦʤ ʥʝʧʨʦʠʟʚʦʣʴʥʦ ʚʟʦʨʚʘʣʘʩʴ ʚʦʟʛʣʘʩʘʤʠ: çɺʦʪ ʵʪʦ ʜʘ!è ʉ ʵʪʠʭ ʤʠʥʫʪ 

ʤʳ ʚʩʝ ʟʘʛʦʨʝʣʠʩʴ ʭʦʢʢʝʝʤ. ʇʦʯʝʤʫ ʷ ʭʦʨʦʰʦ ʟʘʧʦʤʥʠʣ ʛʦʜ? ʇʦʪʦʤʫ ʯʪʦ, ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ 

ʣʝʪʦʤ ʦʪʝʮ ʧʨʠʚʸʟ ʠʟ ʨʘʡʦʥʥʦʛʦ ʮʝʥʪʨʘ ʪʝʣʝʚʠʟʦʨ çʈʝʢʦʨʜ-64è ʩʪʦʠʤʦʩʪʴʶ 124 ʨʫʙʣʷ. ʂʘʢ ʪʦʣʴʢʦ 

ʤʳ ʝʛʦ ʧʦʜʢʣʶʯʠʣʠ: ʰʸʣ ʬʫʪʙʦʣ ʩ ʯʝʤʧʠʦʥʘʪʘ ʤʠʨʘ ʚ ɸʥʛʣʠʠ. ɿʥʘʯʠʪ, ʵʪʦ ʙʳʣ 1966 ʛʦʜ. ɺʝʣʠʢʠʡ 

ʗʰʠʥ, ʐʝʩʪʝʨʥʸʚ, ʏʠʩʣʝʥʢʦ, ʇʘʨʢʫʷʥ, ʕʡʩʝʡʙʠʦ, ʥʘʰ ʩʫʜʴʷ ʊʦʬʠʢ ɹʘʭʨʘʤʦʚ ï ʜʦ ʩʠʭ ʧʦʨ 

ʧʦʤʥʶ ʵʪʠ ʬʘʤʠʣʠʠ ʠ ʵʧʠʟʦʜʳ ʠʛʨ, ʬʠʥʘʣ: ɸʥʛʣʠʷ ï ʌʈɻ 4:2, ʧʦʣʫʬʠʥʘʣ: ʇʦʨʪʫʛʘʣʠʷ ï ʉʉʉʈ 

1:0. ʕʡʩʝʡʙʠʦ ʙʴʸʪ ʦʜʠʥʥʘʜʮʘʪʠʤʝʪʨʦʚʳʡ ʗʰʠʥʫ. ʅʘʤ ʟʘ ʯʝʪʚʸʨʪʦʝ ʤʝʩʪʦ ʜʘʣʠ ʙʨʦʥʟʦʚʳʝ 

ʤʝʜʘʣʠ. 

ɺʝʩʥʦʡ ʥʘ ʦʟʝʨʝ ʧʦʩʣʝ ʰʢʦʣʳ ʢʘʪʘʝʤʩʷ ʥʘ ʣʴʜʠʥʘʭ. ʕʪʦ ʢʦʛʜʘ ʙʝʨʸʰʴ ʜʣʠʥʥʫʶ ʧʘʣʢʫ ʠʣʠ 

ʰʝʩʪ, ʧʦʜʛʦʥʷʝʰʴ ʢ ʙʝʨʝʛʫ ʣʴʜʠʥʫ, ʟʘʩʢʘʢʠʚʘʝʰʴ ʥʘ ʥʝʸ ʠ, ʦʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʜʥʘ ʰʝʩʪʦʤ, ʧʣʘʚʘʝʰʴ 

ʧʦ ʦʟʝʨʫ. ʋ ʥʘʩ, ʤʘʣʴʯʠʰʝʢ, ʜʝʣʦ, ʢʦʥʝʯʥʦ, ʜʦʭʦʜʠʪ ʜʦ ʛʦʥʦʢ ʜʦ çʪʦʛʦè ʙʝʨʝʛʘ, ʩʪʦʣʢʥʦʚʝʥʠʡ 

ʣʴʜʠʥ ʠ ʧʘʜʝʥʠʡ ʚ ʚʦʜʫ. ɺ ʪʦʪ ʜʝʥʴ ʷ ʟʘʤʦʯʠʣ ʥʦʛʠ. ʇʦʣʥʳʝ ʩʘʧʦʛʠ ʚʦʜʘ. ɸ ʭʦʜʠʣʠ ʤʳ ʪʦʛʜʘ ʥʘ 

ʦʟʝʨʦ ʚ ʨʝʟʠʥʦʚʳʭ ʩʘʧʦʛʘʭ ʩ ʰʝʨʩʪʷʥʳʤʠ ʥʦʩʢʘʤʠ. ʅʝ ʩʨʘʟʫ ʧʦʰʝʣ ʜʦʤʦʡ, ʙʦʷʣʩʷ, ʯʪʦ ʦʪʝʮ ʙʫʜʝʪ 

ʨʫʛʘʪʴ. ʇʨʠʭʦʞʫ ʜʦʤʦʡ ʠ ʩʨʘʟʫ ʟʘ ʢʨʦʚʘʪʴ ʢ ʪʸʧʣʦʡ ʧʝʯʢʝ ï ʧʝʨʝʦʜʝʚʘʪʴʩʷ, ʘ ʥʘ ʧʦʣʫ ï ʤʦʢʨʳʝ 

ʩʣʝʜʳ ʦʪ ʰʝʨʩʪʷʥʳʭ ʥʦʩʢʦʚ. ʅʦʯʴʶ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. ʄʥʝ ʩʥʠʪʩʷ ʪʨʝʚʦʞʥʦʝ, ʚ ʙʨʝʜʫ 

ʥʘʯʠʥʘʶ ʯʪʦ-ʪʦ ʛʦʚʦʨʠʪʴ, ʚʩʢʘʢʠʚʘʶ ʩ ʧʦʩʪʝʣʠ ʠ ʧʨʦʩʳʧʘʶʩʴ ʚ ʦʙʲʷʪʠʷʭ ʤʘʪʝʨʠ. ʆʥʘ ʤʝʥʷ 

ʫʩʧʦʢʘʠʚʘʝʪ, ʧʦʜʥʦʩʠʪ ʤʥʝ ʣʦʞʢʫ ʩ ʙʝʣʳʤ ʧʦʨʦʰʢʦʤ, ʢʦʪʦʨʳʡ ʷ ʚʳʧʠʚʘʶ ʩ ʚʦʜʦʡ, ʠ ʫʢʣʘʜʳʚʘʝʪ 

ʦʙʨʘʪʥʦ ʚ ʧʦʩʪʝʣʴ. ʋ ʥʘʩʪʦʣʴʥʦʡ ʣʘʤʧʳ ʤʘʪʴ ʩ ʦʪʮʦʤ ʪʠʭʦ ʦʙʩʫʞʜʘʶʪ, ʜʘʚʘʪʴ ʤʥʝ ʘʩʧʠʨʠʥ ʠʣʠ 

ʥʝ ʜʘʚʘʪʴ. ɺ ʪʝʤʥʦʪʝ ʟʘ ʧʝʯʢʦʡ ʨʘʟʜʨʘʞʘʶʱʝ ʧʦʶʪ ʩʚʝʨʯʢʠ. ʄʘʪʴ ʚʢʣʶʯʘʝʪ ʩʚʝʪ ʠ ʢʣʘʜʝʪ ʨʫʢʫ ʥʘ 

ʤʦʡ ʛʦʨʷʯʠʡ ʣʦʙ. ʗ ʧʦʣʫʦʪʢʨʳʚʘʶ ʛʣʘʟʘ, ʠ ʩʚʝʪ ʦʪ ʙʦʣʴʰʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʣʘʤʧʦʯʢʠ, ʚʠʩʷʱʝʡ ʥʘ 

ʧʨʦʚʦʜʝ ʧʦʜ ʧʦʪʦʣʢʦʤ, ʙʴʸʪ ʤʥʝ ʧʨʷʤʦ ʚ ʛʣʘʟʘ: ʷ ʧʨʠʱʫʨʠʚʘʶ ʛʣʘʟʘ, ʠ ʣʫʯʠ ʩʚʝʪʘ ʦʪ ʣʘʤʧʦʯʢʠ 

ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʤʠʨʠʘʜʳ ʣʝʪʷʱʠʭ ʢʦ ʤʥʝ ʞʸʣʪʳʭ ʠʩʢʦʨʦʢ-ʯʘʩʪʠʮ... 

ʉʚʝʪ! 

ʉʚʝʪ ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʠʩʧʫʩʢʘʝʤʦʝ ʥʘʛʨʝʪʳʤ ʠʣʠ ʥʘʭʦʜʷʱʠʤʩʷ ʚ 

ʚʦʟʙʫʞʜʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʝʱʝʩʪʚʦʤ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʝ ʯʝʣʦʚʝʯʝʩʢʠʤ ʛʣʘʟʦʤ. ʇʦʜ ʩʚʝʪʦʤ 

ʧʦʥʠʤʘʶʪ ʥʝ ʪʦʣʴʢʦ ʚʠʜʠʤʳʡ ʩʚʝʪ, ʥʦ ʠ ʧʨʠʤʳʢʘʶʱʠʝ ʢ ʥʝʤʫ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʩʧʝʢʪʨʘ. 

ʉʚʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʠʙʦ ʢʘʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ, ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʦʪʦʨʦʡ ʧʦʩʪʦʷʥʥʘ ʠ ʨʘʚʥʘ ʉ, ʣʠʙʦ ʢʘʢ ʧʦʪʦʢ ʬʦʪʦʥʦʚ: ʯʘʩʪʠʮ, ʦʙʣʘʜʘʶʱʠʭ ʦʧʨʝʜʝʣʸʥʥʦʡ 

ʵʥʝʨʛʠʝʡ ʠ ʥʫʣʝʚʦʡ ʤʘʩʩʦʡ. 

ɹʦʛʠʥʷ ɸʬʨʦʜʠʪʘ ʩʦʛʣʘʩʥʦ ʕʤʧʝʜʦʢʣʫ, ʞʠʚʰʝʤʫ ʚ V ʚʝʢʝ ʜʦ ʥ.ʵ., ʟʘʞʛʣʘ ʚ ʥʘʰʠʭ ʛʣʘʟʘʭ 

ʦʛʦʥʴ, ʢʦʪʦʨʳʡ ʦʩʚʝʱʘʝʪ ʤʠʨ ʧʝʨʝʜ ʥʘʤʠ ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʚʠʜʝʪʴ. ʅʦ ʕʚʢʣʠʜ ʯʝʨʝʟ ʜʚʝʩʪʠ ʣʝʪ 

ʫʞʝ ʫʩʦʤʥʠʣʩʷ ʚ ʵʪʦʤ ʠ ʚ ʩʚʦʝʡ çʆʧʪʠʢʝè, ʠʩʩʣʝʜʦʚʘʚ ʩʚʦʡʩʪʚʘ ʩʚʝʪʘ, ʚʳʚʝʣ ʟʘʢʦʥ ʝʛʦ ʦʪʨʘʞʝʥʠʷ 

ʠ ʫʪʚʝʨʞʜʘʣ ʦ ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʚʝʪʘ. 

ʂʣʘʚʜʠʡ ʇʪʦʣʝʤʝʡ ʚʦ II ʚʝʢʝ ʚ ʩʚʦʸʤ ʪʨʘʢʪʘʪʝ çʆʧʪʠʢʘè ʠʩʩʣʝʜʦʚʘʣ ʧʨʝʣʦʤʣʝʥʠʝ ʩʚʝʪʘ. 

ɻʘʣʠʣʝʦ ɻʘʣʠʣʝʡ ʧʳʪʘʣʩʷ ʠʟʤʝʨʠʪʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʥʦ ʦʮʝʥʠʪʴ ʝʸ ʚʧʝʨʚʳʝ ʫʜʘʣʦʩʴ ʆʣʝ 

ʈʸʤʝʨʫ ʚ 1676 ʛʦʜʫ, ʧʦʜʩʯʠʪʘʚ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʩʚʝʪʫ, ʯʪʦʙʳ ʧʝʨʝʩʝʯʴ ʦʨʙʠʪʫ ɿʝʤʣʠ. 

ʅʘʙʣʶʜʘʷ, ʯʪʦ ʟʘʪʤʝʥʠʷ ʩʧʫʪʥʠʢʘ ʖʧʠʪʝʨʘ ʀʦ ʟʘʧʘʟʜʳʚʘʶʪ, ʢʦʛʜʘ ɿʝʤʣʷ ʠ ʖʧʠʪʝʨ ʥʘʭʦʜʷʪʩʷ ʧʦ 

ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪ ʉʦʣʥʮʘ, ʪʦ ʝʩʪʴ ʢʦʛʜʘ ɿʝʤʣʷ ʫʜʘʣʷʝʪʩʷ ʦʪ ʖʧʠʪʝʨʘ, ʈʸʤʝʨ ʧʦʥʷʣ, ʯʪʦ ʩʢʦʨʦʩʪʴ 
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ʩʚʝʪʘ ʢʦʥʝʯʥʘ. ʀʟʤʝʨʠʚ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʩʚʝʪʫ ʜʣʷ ʧʝʨʝʩʝʯʝʥʠʷ ʦʨʙʠʪʳ ɿʝʤʣʠ, ʨʘʚʥʦʝ 22 

ʤʠʥʫʪʘʤ, ʦʥ ʧʦʣʫʯʠʣ ʛʨʦʤʘʜʥʫʶ ʚʝʣʠʯʠʥʫ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ~ 214 300 ʢʤ/ʩ. ɼʘʣʝʝ ɸʨʤʘʥ ʌʠʟʦ ʠ 

ʃʝʦʥ ʌʫʢʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʫʪʦʯʥʠʣʠ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ. ʊʦʯʥʝʝ ʚʩʝʭ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ 

ʠʟʤʝʨʠʣ ʚ 1926 ʛʦʜʫ ʄʘʡʢʝʣʴʩʦʥ ʉ = 299 796 ʢʤ/ʩ. ʅʘʯʠʥʘʷ ʩ 17 ʚʝʢʘ ʩ ʧʝʨʝʤʝʥʥʳʤ ʫʩʧʝʭʦʤ ʰʣʠ 

ʥʘʫʯʥʳʝ ʩʧʦʨʳ ʤʝʞʜʫ ʩʪʦʨʦʥʥʠʢʘʤʠ ʚʦʣʥʦʚʦʡ (ʈ. ɼʝʢʘʨʪ, ʈ. ɻʫʢ, ʍ. ɻʶʡʛʝʥʩ) ʠ ʢʦʨʧʫʩʢʫʣʷʨʥʦʡ 

(ʇ. ɻʘʩʩʝʥʜʠ, ʀ. ʅʴʶʪʦʥ) ʪʝʦʨʠʡ ʩʚʝʪʘ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʄʘʢʩʚʝʣʣʦʤ, 

ʩʚʝʪ ʥʘʯʘʣʠ ʩʯʠʪʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʦʡ (ʊ. ʖʥʛ, ʆ. ʌʨʝʥʝʣʴ). ʅʦ ʚʦʣʥʳ ʤʦʛʫʪ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʩʨʝʜʝ ï ʚ ʩʣʫʯʘʝ ʩʦ ʩʚʝʪʦʤ ʩʯʠʪʘʣʦʩʴ: ʚ ʵʬʠʨʝ. ʆʧʳʪʳ 

ʆ. ʌʨʝʥʝʣʷ ʫʙʝʜʠʣʠ ʚ ʪʦʤ, ʯʪʦ ʩʚʝʪ ʥʘʜʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʧʝʨʝʯʥʳʝ ʚʦʣʥʳ. ʅʦ ʧʦʧʝʨʝʯʥʳʝ 

ʚʦʣʥʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʪʦʣʴʢʦ ʚ ʪʚʸʨʜʳʭ ʪʝʣʘʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʬʠʨ ʜʦʣʞʝʥ ʙʳʪʴ ʪʚʸʨʜʳʤ ʠ 

ʦʢʘʟʳʚʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʪʝʣ. ʅʦ ʦʧʳʪ ʄʘʡʢʝʣʴʩʦʥʘïʄʦʨʣʠ ʥʝ ʦʙʥʘʨʫʞʠʣ ʵʬʠʨʘ ʠ 

ʜʦʢʘʟʘʣ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʞʠʜʘʥʥʦʝ: ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ ʧʦ ʦʨʙʠʪʝ ʩ ʠʟʚʝʩʪʥʦʡ ʩʢʦʨʦʩʪʴʶ 30 ʢʤ/ʩ, ʪʦ ʝʩʪʴ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʬʦʪʦʥʦʚ-

ʯʘʩʪʠʮ ʩʚʝʪʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ (ɿʝʤʣʠ). ʂʘʢ ʪʘʢʦʝ ʚʦʟʤʦʞʥʦ? 

ʏʪʦ ʞʝ ʵʪʦ ʪʘʢʦʝ ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ? ɽʩʪʴ ʣʠ ʦʥʘ ʚ ʧʨʠʨʦʜʝ? ɼʞʝʡʤʩʫ ʄʘʢʩʚʝʣʣʫ ʥʠʯʝʛʦ 

ʥʝ ʦʩʪʘʚʘʣʦʩʴ ʢʘʢ ʥʘʧʠʩʘʪʴ: çʄʳ ʝʜʚʘ ʣʠ ʤʦʞʝʤ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʚʳʚʦʜʘ, ʯʪʦ ʩʚʝʪ ʩʦʩʪʦʠʪ ʠʟ 

ʧʦʧʝʨʝʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʪʦʡ ʞʝ ʩʘʤʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ 

ʤʘʛʥʠʪʥʳʭ ʷʚʣʝʥʠʡè [141]76. çʉʚʝʪ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʚʦʟʤʫʱʝʥʠʝʤ, ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʶʱʠʤʩʷ ʯʝʨʝʟ ʧʦʩʨʝʜʩʪʚʦ ʧʦʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘè. ʅʦ ʚʦʣʥʦʚʘʷ 

ʪʝʦʨʠʷ ʩʚʝʪʘ ʧʨʠʰʣʘ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʷʚʣʝʥʠʝʤ ʬʦʪʦʵʬʬʝʢʪʘ, ʢʦʛʜʘ ʵʥʝʨʛʠʷ ʚʳʣʝʪʘʶʱʠʭ ʠʟ 

ʚʝʱʝʩʪʚʘ ʵʣʝʢʪʨʦʥʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ ʟʘʚʠʩʠʪ ʚʩʝʛʜʘ ʩʪʨʦʛʦ ʦʪ ʯʘʩʪʦʪʳ ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʘ ʠ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʌʦʪʦʵʬʬʝʢʪ ʦʙʲʷʩʥʠʣ ʚ 1905 ʛʦʜʫ ɸ. ʕʡʥʰʪʝʡʥ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ 

çʆʙ ʦʜʥʦʡ ʵʚʨʠʩʪʠʯʝʩʢʦʡ ʪʦʯʢʝ ʟʨʝʥʠʷ, ʢʘʩʘʶʱʝʡʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʩʚʝʪʘè, ʩ 

ʢʦʪʦʨʦʡ ʥʘʯʘʣʘʩʴ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ: çʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʄʘʢʩʚʝʣʣʘ, ʚʦ ʚʩʝʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ, ʘ 

ʟʥʘʯʠʪ ʠ ʩʚʝʪʦʚʳʭ ʷʚʣʝʥʠʷʭ, ʵʥʝʨʛʠʶ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʚʝʣʠʯʠʥʦʡ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝè. 

ʅʦ ʧʦ ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʕʡʥʰʪʝʡʥʘ ç...ʵʥʝʨʛʠʷ ʧʫʯʢʘ ʩʚʝʪʘ... ʥʝ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ 

ʚʦ ʚʩʸ ʚʦʟʨʘʩʪʘʶʱʝʤ ʦʙʲʝʤʝ, ʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ...ʥʝʜʝʣʠʤʳʭ ʢʚʘʥʪʦʚ ʵʥʝʨʛʠʠ...è. 

ç...ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʚʦʧʨʦʩ, ʥʝ ʷʚʣʷʶʪʩʷ ʣʠ ʠ ʟʘʢʦʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʩʚʝʪʘ 

ʪʘʢʠʤʠ, ʢʘʢ ʙʫʜʪʦ ʩʚʝʪ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʦʙʥʳʭ ʞʝ ʢʚʘʥʪʦʚ ʵʥʝʨʛʠʠè, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʜʠʩʢʨʝʪʥʦʩʪʠ 

ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʩʚʝʪʘ. 

ʄʘʢʩ ʇʣʘʥʢ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʠʟʣʫʯʝʥʠʷ çʯʸʨʥʦʛʦè ʪʝʣʘ ʚʳʜʚʠʥʫʣ ʠʜʝʶ ʦʙ ʠʟʣʫʯʝʥʠʠ ʠ 

ʧʦʛʣʦʱʝʥʠʠ ʩʚʝʪʘ ʧʦʨʮʠʷʤʠ ï ʢʚʘʥʪʘʤʠ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ ʯʘʩʪʦʪʝ ʠʟʣʫʯʝʥʠʷ: 

E = h ɜ    (3.1) 

(ʛʜʝ ɽ ï ʵʥʝʨʛʠʷ ʢʚʘʥʪʘ, ɜ ï ʯʘʩʪʦʪʘ ʠʟʣʫʯʝʥʠʷ, h = 6,62606896 Ĭ10ï34 ɼʞ ʩ ï ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ, 

ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ). 

ʉʣʦʚʦ çʢʚʘʥʪè ʚʧʝʨʚʳʝ ʧʨʦʠʟʥʸʩ ʄʘʢʩ ʇʣʘʥʢ ʥʘ ʟʘʩʝʜʘʥʠʠ ʅʝʤʝʮʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʚ 1900 ʛʦʜʫ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʛʦʜʦʤ ʨʦʞʜʝʥʠʷ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. ʂʚʘʥʪʳ ʩʚʝʪʘ 

ʥʘʟʚʘʣʠ ʬʦʪʦʥʘʤʠ. 

ʅʦ ʚ 1924 ʛʦʜʫ ʬʨʘʥʮʫʟʩʢʠʡ ʬʠʟʠʢ ʃʫʠ ʜʝ ɹʨʦʡʣʴ ʚʳʩʢʘʟʘʣ ʝʱʸ ʙʦʣʝʝ ʩʤʝʣʫʶ ʛʠʧʦʪʝʟʫ: 

ʝʩʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ ï ʩʚʝʪ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʝʜʸʪ ʩʝʙʷ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʘʷ ʯʘʩʪʠʮʘ ï 

ʬʦʪʦʥ, ʪʦ ʧʦʯʝʤʫ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʯʘʩʪʠʮʳ ʥʝ ʤʦʛʫʪ ʚʝʩʪʠ ʩʝʙʷ ʢʘʢ ʚʦʣʥʳ? ʀ, 

ʜʝʡʩʪʚʠʪʝʣʥɹʦ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʙʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʥʘʤʠ ʢʘʢ ʯʘʩʪʠʮʘʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʨʝʰʸʪʢʠ ʥʘʙʣʶʜʘʣʘʩʴ ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ, ʩʚʦʡʩʪʚʝʥʥʘʷ ʚʦʣʥʘʤ. 

ɺ ʩʚʦʝʡ ʩʪʘʪʴʝ çɺʦʣʥʳ ʠ ʢʚʘʥʪʳè ʃʫʠ ʜʝ ɹʨʦʡʣʴ ʧʠʩʘʣ: çéɹʳʪʴ ʤʦʞʝʪ, ʢʘʞʜʦʝ 

ʜʚʠʞʫʱʝʝʩʷ ʪʝʣʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʣʥʦʡ, ʠ ʨʘʟʜʝʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʦʣʥʳ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤè. 

ɻʝʥʠʘʣʴʥʘʷ ʠʜʝʷ ʃʫʠ ʜʝ ɹʨʦʡʣʷ ʛʦʚʦʨʠʪ ʦʙ ʝʜʠʥʩʪʚʝ ʧʦʣʷ ʠ ʚʝʱʝʩʪʚʘ, ʪʦ ʝʩʪʴ ʜʚʠʞʝʥʠʝ 

ʬʦʪʦʥʘ, ʵʣʝʢʪʨʦʥʘ ʠʣʠ ʢʘʢʦʡ ʣʠʙʦ ʜʨʫʛʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʯʘʩʪʠʮʳ ʩʚʷʟʘʥʦ ʩ ʚʦʣʥʦʚʳʤ ʧʨʦʮʝʩʩʦʤ, 

ʪʦ ʝʩʪʴ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʦʪʦʥʦʚ ʠʤʝʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ ʦʥ ʜʦʣʞʝʥ ʧʨʦʷʚʣʷʪʴʩʷ ʜʣʷ ʣʶʙʳʭ ʯʘʩʪʠʮ, ʦʙʣʘʜʘʶʱʠʭ ʠʤʧʫʣʴʩʦʤ p = mv. ɺʩʝ 

ʯʘʩʪʠʮʳ, ʠʤʝʶʱʠʝ ʠʤʧʫʣʴʩ, ʦʙʣʘʜʘʶʪ ʚʦʣʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʪʦ ʝʩʪʴ ʧʦʜʚʝʨʞʝʥʳ 

ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʠ ʜʠʬʨʘʢʮʠʠ. 

                                                      
76 ɼʞ. ʂ. ʄʘʢʩʚʝʣʣ. ʀʟʙʨʘʥʥʳʝ ʩʦʯʠʥʝʥʠʷ ʧʦ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʄ.: ɻʀʊʊʃ, 1952, 

ʩ.175. 
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ʉʦʛʣʘʩʥʦ ʜʝ ɹʨʦʡʣʶ, ʩ ʢʘʞʜʳʤ ʦʙʲʝʢʪʦʤ ʩʚʷʟʳʚʘʶʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʦʨʧʫʩʢʫʣʷʨʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʵʥʝʨʛʠʷ ɽ ʠ ʠʤʧʫʣʴʩ ʨ, ʘ ʩ ʜʨʫʛʦʡ ï ʚʦʣʥʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʯʘʩʪʦʪʘ ɜ ʠ 

ʜʣʠʥʘ ʚʦʣʥʳ ɚ: 

E = hɜ 

p = mv = h/ɚ, 

ɚ = h/p = h/ mv 

(ʛʜʝ ɽï ʵʥʝʨʛʠʷ, h = 6,626Ĭ10ï34 ɼʞ ʩ ï ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ (ʵʣʝʤʝʥʪʘʨʥʳʡ ʢʚʘʥʪ ʜʝʡʩʪʚʠʷ), ɜ ï 

ʯʘʩʪʦʪʘ ʚʦʣʥʳ, ɚ ï ʜʣʠʥʘ ʚʦʣʥʳ, m ï ʤʘʩʩʘ ʯʘʩʪʠʮʳ, v ï ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮʳ. 

ɿʜʝʩʴ ʚ ʩʢʦʙʢʘʭ ʧʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʠʥʪʝʨʝʩʥʳʝ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʩʣʝʜʩʪʚʠʷ ʠʟ ʬʦʨʤʫʣʳ ʜʝ 

ɹʨʦʡʣʷ. 

(E = hɜ = mʉ2 , ʦʪʢʫʜʘ m = hɜ/ʉ2, 

v = ʉ2/ɚɜ, 

ʛʜʝ ʉ ï ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ. 

ʇʨʠ ɚɜ = ʉ ʩʢʦʨʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʯʘʩʪʠʮʳ v = ʉ. 

ʇʨʦʠʟʚʝʜʝʥʠʝ ɚɜ, ʪʦ ʝʩʪʴ ʩʢʦʨʦʩʪʴ ʚʦʣʥʳ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʉ: ʪʦʛʜʘ ʩʢʦʨʦʩʪʴ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʯʘʩʪʠʮʳ ʙʳʣʘ ʙʳ ʙʦʣʴʰʝ ʉ. 

ɿʥʘʯʠʪ, ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʦʣʥʳ ʜʝ ɹʨʦʡʣʷ ɚɜ ʤʦʞʝʪ ʙʳʪʴ ʦʪ ʉ ʜʦ Ð, ʘ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮʳ v 

ʦʪ ʉ ʜʦ 0). 

ɺ 1926 ʛʦʜʫ ʘʚʩʪʨʠʡʩʢʠʡ ʬʠʟʠʢ ʕʨʚʠʥ ʐʨʸʜʠʥʛʝʨ ʚʳʚʝʣ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʚʦʣʥ ʜʝ ɹʨʦʡʣʷ ï 

ʚʦʣʥʦʚʫʶ ʬʫʥʢʮʠ ʁɣ (t, x, y, z), ʢʦʪʦʨʘʷ, ʢʘʢ ʧʦʢʘʟʘʣ ʄʘʢʩ ɹʦʨʥ, ʥʝ ʦʧʠʩʳʚʘʝʪ ʨʝʘʣʴʥʫʶ 

ʤʘʪʝʨʠʘʣʴʥʫʶ ʚʦʣʥʫ, ʘ ʢʚʘʜʨʘʪ ʘʤʧʣʠʪʫʜʳ ʵʪʦʡ ʬʫʥʢʮʠʠ |ɣ|2 ʦʧʠʩʳʚʘʝʪ ʣʠʰʴ ʧʣʦʪʥʦʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʯʘʩʪʠʮʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʋʯʸʥʳʝ ʩʢʣʦʥʠʣʠʩʴ ʢ ʤʳʩʣʠ, 

ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʝʩʪʴ ʩʢʨʳʪʳʝ ʧʘʨʘʤʝʪʨʳ, ʥʝʠʟʚʝʩʪʥʳʝ ʧʦʢʘ ʥʘʤ, ʥʦ ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʪʘʢʠʤ 

ʥʝʦʙʲʷʩʥʠʤʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʬʘʢʪʘʤ. 

ʅʘ ʇʷʪʦʤ ʉʦʣʴʚʝʝʚʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʚ 1927 ʛʦʜʫ ʥʘʯʘʣʩʷ ʜʨʘʤʘʪʠʯʝʩʢʠʡ ʩʧʦʨ ʕʡʥʰʪʝʡʥʘ ʩ 

ɹʦʨʦʤ, ʢʦʪʦʨʳʡ ʪʨʘʢʪʦʚʘʣ ʢʚʘʥʪʦʚʫʶ ʤʝʭʘʥʠʢʫ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʪʝʦʨʠʶ, ʘ ʕʡʥʰʪʝʡʥ ʩʯʠʪʘʣ, 

ʯʪʦ çʙʦʛ ʥʝ ʠʛʨʘʝʪ ʚ ʢʦʩʪʠè ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʦʙʲʷʩʥʷʣ ʥʘʣʠʯʠʝʤ 

ʩʢʨʳʪʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦ ʢʦʪʦʨʳʭ ʤʳ ʝʱʸ ʥʝ ʟʥʘʝʤ. ɺ 1935 ʛʦʜʫ ʕʡʥʰʪʝʡʥ, ʇʦʜʦʣʴʩʢʠʡ ʠ ʈʦʟʝʥ ʚ 

ʩʦʚʤʝʩʪʥʦʡ ʩʪʘʪʴʝ çʄʦʞʥʦ ʣʠ ʩʯʠʪʘʪʴ ʢʚʘʥʪʦʤʝʭʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʧʦʣʥʳʤ?è ʧʨʝʜʣʦʞʠʣʠ ʚ ʪʦ ʚʨʝʤʷ ʝʱʸ ʥʝʨʝʘʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʥʘʟʚʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʦʤ 

ʕʡʥʰʪʝʡʥʘïʇʦʜʦʣʴʩʢʦʛʦïʈʦʟʝʥʘ (ʕʇʈ-ʵʢʩʧʝʨʠʤʝʥʪʦʤ). 

çéʪʘʢ ʢʘʢ ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʵʪʠ ʜʚʝ ʩʠʩʪʝʤʳ ʫʞʝ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʪʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʦʧʝʨʘʮʠʡ ʥʘʜ ʧʝʨʚʦʡ ʩʠʩʪʝʤʦʡ, ʚʦ ʚʪʦʨʦʡ ʩʠʩʪʝʤʝ ʫʞʝ ʥʝ 

ʤʦʞʝʪ ʧʦʣʫʯʠʪʴʩʷ ʥʠʢʘʢʠʭ ʨʝʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡè [ʊ.3, ʩ.611]. 

ɸʥʘʣʠʟʠʨʫʷ ʵʪʦʪ ʤʳʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ 1964 ʛʦʜʫ ʠʨʣʘʥʜʩʢʠʡ ʬʠʟʠʢ ɼʞʦʥ ɹʝʣʣ 

ʜʦʢʘʟʘʣ ʪʝʦʨʝʤʫ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʥʝʧʦʣʥʦʪʝ ʦʧʠʩʘʥʠʷ, ʪʦ ʝʩʪʴ ʥʘʣʠʯʠʠ ʩʢʨʳʪʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʢʦʪʦʨʳʝ ʤʳ ʝʱʸ ʥʝ ʟʥʘʝʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʝʨʠʡʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʦʩʪʘʚʠʪ ʥʝ ʙʦʣʝʝ 2:3, ʘ ʧʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ ï ʥʝ ʤʝʥʝʝ 3:4, ʠ ʧʦʣʫʯʠʣ ʥʝʨʘʚʝʥʩʪʚʘ, 

ʥʘʨʫʰʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʜʥʦʟʥʘʯʥʦ ʫʢʘʟʳʚʘʣʦ ʙʳ ʦ ʚʝʨʦʷʪʥʦʩʪʥʦʤ ʠʣʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʤ ʭʘʨʘʢʪʝʨʝ ʢʚʘʥʪʦʚʳʭ ʷʚʣʝʥʠʡ. ʕʪʦ ɼ. ɹʝʣʣ ʥʘʧʠʩʘʣ: çʅʠʢʪʦ ʥʝ ʧʦʡʤʸʪ 

ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʥʘʯʥʸʪ ʜʫʤʘʪʴ ʦ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ ʢʘʢ ʦ ʨʝʘʣʴʥʦʤ ʧʦʣʝ, 

ʘ ʥʝ ʪʦʣʴʢʦ ʦʙ çʘʤʧʣʠʪʫʜʝ ʚʝʨʦʷʪʥʦʩʪʝʡèè. 

ɺ 1982ï1985 ʛʦʜʘʭ ɸʣʘʥ ɸʩʧʝ (Alain Aspect) ʧʦʩʪʘʚʠʣ ʩʝʨʠʶ ʨʝʰʘʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʣʠ ʥʘʨʫʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚ ɹʝʣʣʘ ʠ ʩʦʚʧʘʣʠ ʩ ʧʨʝʜʩʢʘʟʘʥʠʷʤʠ 

ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. ʂʨʘʪʢʦ ʩʫʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ɸ. ɸʩʧʝ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʟʣʫʯʝʥʠʠ ʦʜʠʥʘʢʦʚʦ 

ʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʯʘʩʪʠʮ (ʬʦʪʦʥʦʚ), ʣʝʪʷʱʠʭ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚ-

ʣʝʥʠʷʭ, ʠʟʤʝʥʝʥʠʝ (ʧʦʣʷʨʠʟʘʮʠʷ) ʩʦʩʪʦʷʥʠʷ ʧʝʨʚʦʡ ʯʘʩʪʠʮʳ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘ ʚʨʝʤʷ ʤʝʥʴʰʝʝ, ʯʝʤ 

ʩʚʝʪ ʤʦʛ ʜʦʡʪʠ ʜʦ ʚʪʦʨʦʡ ʯʘʩʪʠʮʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʚʪʦʨʘʷ ʯʘʩʪʠʮʘ ʤʛʥʦʚʝʥʥʦ 

çʯʫʚʩʪʚʦʚʘʣʘè ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʝʨʚʦʡ ʩ ʧʦʤʦʱʴʶ ʧʝʨʚʦʛʦ ʜʝʪʝʢʪʦʨʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ɸ. ɸʩʧʝ ʩʜʝʣʘʣ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
 

çʉʦʛʣʘʩʥʦ ʵʪʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʊʝʦʨʠʠ ʩ ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʇʘʨʘʤʝʪʨʘʤʠ, ʧʦʜʯʠʥʷʶʱʠʝʩʷ 

ʧʨʠʯʠʥʥʦʩʪʠ ʧʦ ʕʡʥʰʪʝʡʥʫ, ʥʝʚʦʟʤʦʞʥʳè. 

çi. ʌʦʪʦʥ ɜ1, ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʣ ʷʚʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʧʝʨʝʜ ʝʸ ʠʟʤʝʨʝʥʠʝʤ, ʧʦʣʫʯʘʝʪ 

ʧʦʣʷʨʠʟʘʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ: ʵʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ. 

ii. ʂʦʛʜʘ ʠʟʤʝʨʝʥʠʝ ʥʘ ɜ1 ʩʜʝʣʘʥʦ, ʬʦʪʦʥ ɜ2, ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʣ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 

ʧʝʨʝʜ ʵʪʠʤ ʠʟʤʝʨʝʥʠʝʤ, ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʧʦʣʷʨʠʟʘʮʠʠ, ʧʘʨʘʣʣʝʣʴʥʦʝ ʨʝʟʫʣʴʪʘʪʫ 
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ʠʟʤʝʨʝʥʠʷ ʥʘ ɜ1. ʕʪʦ ʦʯʝʥʴ ʫʜʠʚʠʪʝʣʴʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʚ ʦʧʠʩʘʥʠʝ ɜ2 ʧʨʦʠʩʭʦʜʠʪ 

ʤʛʥʦʚʝʥʥʦ, ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ɜ1 ʠ ɜ2 ʚ ʤʦʤʝʥʪ ʧʝʨʚʦʛʦ ʠʟʤʝʨʝʥʠʷ. 

ʕʪʘ ʢʘʨʪʠʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴʶ. ʉʦʛʣʘʩʥʦ ʕʡʥʰʪʝʡʥʫ, ʩʦʙʳʪʠʝ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʥʝ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʦʙʳʪʠʷ, ʧʨʦʠʟʦʰʝʜʰʝʛʦ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʦʪʜʝʣʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʦʜʦʙʥʳʤ ʠʥʪʝʨʚʘʣʦʤè77. 

 

(ɺʩʝ çʣʘʟʝʡʢʠè ʜʣʷ çʣʦʢʘʣʴʥʦʛʦ ʨʝʘʣʠʟʤʘè ʙʳʣʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʟʘʢʨʳʪʳ ʚ 2008 ʛʦʜʫ 

ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʐʘʡʜʣʘ ʠ ʜʨ. ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʫʜʘʣʝʥʠʝʤ ʛʝʥʝʨʘʪʦʨʘ ʬʦʪʦʥʦʚ ʦʪ ʜʝʪʝʢʪʦʨʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ 144 ʢʤ ʤʝʞʜʫ ʂʘʥʘʨʩʢʠʤʠ ʦʩʪʨʦʚʘʤʠ ʃʘ-ʇʘʣʴʤʘ ʠ ʊʝʥʠʨʠʬʝ). 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ ʫʪʚʝʨʜʠʣʘʩʴ ʠʜʝʷ ʃʫʠ ʜʝ ɹʨʦʡʣʷ ʦ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʤ ʜʫʘʣʠʟ-

ʤʝ, ʪʦ ʝʩʪʴ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʚʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʣʘʜʘʝʪ ʚʦʣʥʦʚʳʤʠ (ʜʠʬʨʘʢʮʠʷ, ʠʥʪʝʨʬʝʨʝʥʮʠʷ) ʠ 

ʢʦʨʧʫʩʢʫʣʷʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʠʟʣʫʯʝʥʠʝ ʠ ʧʦʛʣʦʱʝʥʠʝ). 

ɺʠʜʠʤʦ, ʚʦʣʥʦʚʘʷ ʬʫʥʢʮʠʷ ʚʦʣʥ ʜʝ ɹʨʦʡʣʷ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩ-

ʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ (ʧʦʪʝʥʮʠʘʣʦʤ) ʠ çʚʦʟʥʠʢʘʝʪè ʚ ʦʧʨʝʜʝʣʸʥ-

ʥʦʤ ʤʝʩʪʝ ʯʘʩʪʠʮʘ ʩʚʝʪʘ ï ʬʦʪʦʥ, ʥʘʧʨʠʤʝʨ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʚʝʪ ï ʵʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ å 

380ï760 ʥʤ (ʦʪ ʬʠʦʣʝʪʦʚʦʛʦ ʜʦ ʢʨʘʩʥʦʛʦ), ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʝʩʷ ʚ ʚʘʢʫʫʤʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʉ = 

299 792 458 ʤ/ʩ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʧʦʷʚʠʣʩʷ ʪʝʨʤʠʥ çʥʝʚʠʜʠʤʳʡ ʩʚʝʪè ï ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʡ ʩʚʝʪ, ʠʥʬʨʘʢʨʘʩʥʳʡ 

ʩʚʝʪ, ʨʘʜʠʦʚʦʣʥʳ. 

ɼʣʠʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ɚ = ʉ/ɡ, ʯʘʩʪʦʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ɡ = ʉ/ ɚ, 

ɚ ɡ = ʉ = const, 

ʛʜʝ ʉ = 299 792 458 ʤ/ʩ = 2,998 Ĭ108 ʤ/ʩ ï ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ. 

ʀʟ ʵʪʠʭ ʬʦʨʤʫʣ ʧʦʣʫʯʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʩʧʝʢʪʨ ʠ ʚʠʜʥʦ, ʯʪʦ ʯʝʤ 

ʙʦʣʴʰʝ ʯʘʩʪʦʪʘ, ʪʝʤ ʤʝʥʴʰʝ ʜʣʠʥʘ ʚʦʣʥʳ ʠ ʥʘʦʙʦʨʦʪ. ʀʥʪʝʨʝʩʥʦ, ʢʘʢʠʝ ʤʠʥʠʤʘʣʴʥʘʷ ʠ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʠʥʠʤʘʣʴʥʘʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʯʘʩʪʦʪʘ? ʆʪ ʥʫʣʷ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ? ʅʝʪ, ʠʩʭʦʜʷ ʠʟ ʬʦʨʤʫʣʳ ʉ = ɚ ɡ = const, ʥʠ ʯʘʩʪʦʪʘ, ʥʠ 

ʜʣʠʥʘ ʚʦʣʥʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʚʥʳ ʥʫʣʶ ʠʣʠ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʩʝʛʜʘ 

ʨʘʚʥʦ ʉ. ʏʝʤ, ʠʥʪʝʨʝʩʥʦ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣʳ? ʗʩʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʦʡ, ʘ ʜʣʠʥʘ ʚʦʣʥʳ ʨʘʚʥʷʪʴʩʷ ʥʫʣʶ ʠ ʥʘʦʙʦʨʦʪ. ɿʥʘʯʠʪ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʩʧʝʢʪʨ ʠʤʝʝʪ ʛʨʘʥʠʮʳ. ʀʥʪʝʨʝʩʥʦ, ʢʘʢʠʝ? ʊʝʦʨʝʪʠʯʝʩʢʠ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʵʥʝʨʛʠʠ ʚʦʟʤʦʞʥʦ: 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ï ʨʘʟʤʝʨ ɺʩʝʣʝʥʥʦʡ = ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʩʘʤʦʡ ʫʜʘʣʸʥʥʦʡ 

ʥʘʙʣʶʜʘʝʤʦʡ ʛʘʣʘʢʪʠʢʠ = 5Ĭ109 ʩʚʝʪʦʚʳʭ ʣʝʪ = 5Ĭ109Ĭʉ Ĭ365Ĭ 24Ĭ3600 ʩ. 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʩʘʤʦʛʦ ʫʜʘʣʸʥʥʦʛʦ ʥʘʙʣʶʜʘʝʤʦʛʦ ʢʚʘʟʘʨʘ = 12Ĭ109 ʩʚʝʪʦʚʳʭ ʣʝʪ = 12Ĭ109Ĭʉ 

Ĭ365Ĭ 24Ĭ3600 ʩ. 

ʄʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ï 1,616Ĭ10ï33 ʩʤ ï ʜʣʠʥʘ ʇʣʘʥʢʘ (ɡmin = ʉ/ ɚ = ʉ/5Ĭ109Ĭʉ Ĭ365Ĭ 

24Ĭ3600 ʩ = 1/5Ĭ109Ĭ365Ĭ 24Ĭ3600 ʩ = 1/176800Ĭ1011 ʩ = 1Ĭ10ï18 /0,1 768 ɻʮ = 5,756Ĭ10ï18 ɻʮ)(ɡmax 

= ʉ/ ɚ = ʉ/1,616Ĭ10 ï33 ʩʤ = 3Ĭ1010 ʩʤ/ʩ / 1,616Ĭ10ï33 ʩʤ = 3Ĭ1043 /1,616 ʩ = 1,856Ĭ1043 ɻʮ). 

ɡmin = 5,756Ĭ10ï18 ɻʮ.  Ɉmax =1, 856Ĭ1043 ɻʮ. 

ʂʘʢʘʷ ʵʥʝʨʛʠʷ ʥʫʞʥʘ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʵʪʠʭ ʚʦʣʥ? ʕʥʝʨʛʠʷ ɽ = hɡ, ʛʜʝ ɡ ï ʯʘʩʪʦʪʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ, 

h = 4,135Ĭ10ï15 ʵɺʩ ï ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ. 

ʊʦʛʜʘ ɽmin = 4,135Ĭ10ï15 ʵɺʩ Ĭ5,756Ĭ10ï18 ɻʮ = 23,8Ĭ10ï33 ʵɺ 

ɽ max = 4,135Ĭ10ï15 ʵɺʩ Ĭ 1, 856Ĭ1043 ɻʮ = 7,67Ĭ1028 ʵɺ 

ɽmin = 23,8Ĭ10ï33 ʵɺ 

ɽ max= 7,67Ĭ1028 ʵɺ = 7,67Ĭ1019 ɻʵɺ   (3.2) 

ʆʙʲʝʜʠʥʝʥʠʝ ʩʣʘʙʦʛʦ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʵʥʝʨʛʠʠ 100 ɻʵɺ, 

ɺʝʣʠʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʩʣʘʙʦʝ + ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ + ʩʠʣʥɹʦʝ ʧʨʠ ʵʥʝʨʛʠʷʭ 1015 ɻʵɺ, 

ʉʫʧʝʨʦʙʲʝʜʠʥʝʥʠʝ (+ ʛʨʘʚʠʪʘʮʠʷ) ʧʨʠ 1019 ɻʵɺ. 

ʇʨʠʰʣʦ ʩʦʦʙʱʝʥʠʝ, ʯʪʦ ʥʘ ʘʥʜʨʦʥʥʦʤ ʢʦʣʣʘʡʜʝʨʝ ʚ ʎɽʈʅʝ ʨʘʟʦʛʥʘʣʠ ʯʘʩʪʠʮʳ ʜʦ 7 ʊʝʨʘ 

ʵʣʝʢʪʨʦʥʚʦʣʴʪ = 7 ʊʵɺ = 7Ĭ1012 ʵɺ. ʊʝʨʘ (ʧʦ-ʛʨʝʯʝʩʢʠ ʯʫʜʦʚʠʱʝ) ï ʊ ï 1012. 

ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ çʪʦʯʢʠè ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʥʝʨʛʠ̫ ʤ-ʤʘʩʩʘʤ W-ʙʦʟʦʥʘ, ʵʣʝʢʪʨʦʥʘ, ʧʨʦʪʦʥʘ ʠ ʤʘʩʩʳ ʇʣʘʥʢʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʵʥʝʨʛʠʷ ʤʘʩʩʳ ʇʣʘʥʢʘ ʨʘʚʥʘ 

                                                      
77 ʀʟ ʩʪʘʪʴʠ: ɸʣʘʥ ɸʩʧʝ (Alain Aspect) ʊʝʦʨʝʤʘ ɹʝʣʣʘ: ʅʘʠʚʥʳʡ ʚʟʛʣʷʜ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ. ʊʝʢʩʪ ʜʣʷ 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʘʤʷʪʠ ɼʞʦʥʘ ɹʝʣʣʘ. 2000 ʛ. 
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ɽp = mp C2 = 19,56 Ĭ108 ʢʛʤ2/ʩ2 = 1,22 Ĭ1019 ɻʵɺ ï ʵʪʦ ʵʥʝʨʛʠʷ ʩʫʧʝʨʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ, ʫʯʠʪʳʚʘʷ (3.2), 

ɽp = 2ˊmp C2 = 7,67Ĭ1019 ɻʵɺ = ɽ max  (3.3) 

ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʝʦʨʠʠ, ʧʦʩʪʫʣʠʨʫʶʱʠʝ ʥʘʣʠʯʠʝ ʯʘʩʪʠʮ ʠʣʠ ʩʪʨʫʥ, ʢʘʢ ʧʝʨʝʥʦʩʯʠʢʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʪʫʧʠʢʦʚʳʝ. ʅʝʦʙʭʦʜʠʤʦ ʫʡʪʠ ʦʪ ʧʦʥʷʪʠʷ çʯʘʩʪʠʮʘè ʢ ʧʦʥʷʪʠʷʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ, ʢʦʪʦʨʫʶ ʤʳ ʙʫʜʝʤ ʨʘʟʚʠʚʘʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʩʪʫʣʠʨʦʚʘʪʴ, ʯʪʦ ʚ 

ʧʨʠʨʦʜʝ ʥʝʪ ʧʝʨʝʥʦʩʯʠʢʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝ ʧʝʨʝʥʦʩʷʪʩʷ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ 

çʚʦʟʥʠʢʘʶʪè, çʧʨʦʠʩʭʦʜʷʪè ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʇʨʦʩʪʨʘʥʩʪʚʘ-ʂʦʩʤʦʩʘ ʧʦʜ çʜʝʡʩʪʚʠʝʤè 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ. ʉʫʧʝʨʦʙʲʝʜʠʥʝʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ. 

ʅʦ ʛʣʘʚʥʦʝ ʚ ʪʘʢʦʤ ʷʚʣʝʥʠʠ ʢʘʢ çʩʚʝʪè ʤʳ ʩʯʠʪʘʝʤ ʚ ʜʨʫʛʦʤ, ʘ ʠʤʝʥʥʦ: ʚ ʪʦʤ, ʯʪʦ ʤʳ 

ʚʠʜʠʤ ʩʚʝʪ! ʄʳ, ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʟʘ ʚʨʝʤʷ ʵʚʦʣʶʮʠʠ ʥʘʫʯʠʣʠʩʴ, ʘ, ʤʦʞʝʪ ʙʳʪʴ, ʫʤʝʣʠ ʚʩʝʛʜʘ, 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʩʚʝʪ ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ. ʅʝ ʚ ʵʪʦʤ ʣʠ ʩʚʝʨʭʟʘʜʘʯʘ, ʩʚʝʨʭʩʧʦʩʦʙʥʦʩʪʴ 

ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ: çʧʦʜʢʣʶʯʠʪʴʩʷè ʢ çʵʥʝʨʛʝʪʠʯʝʩʢʦʡè ʩʪʨʫʢʪʫʨʝ ʂʦʩʤʦʩʘ ʠ ʩ ʧʦʤʦʱʴʶ 

çʧʦʣʫʯʘʝʤʦʡè ʵʥʝʨʛʠʠ ʠʟ ʂʦʩʤʦʩʘ ʠ ʠʩʧʦʣʴʟʫʷ ʩʪʨʫʢʪʫʨʫ ʂʦʩʤʦʩʘ ʞʠʪʴ ʠ ʤʳʩʣʠʪʴ78? 

ʉʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʝʪ ï ʵʪʦ ʚʠʜʠʤʳʝ ʢʦʣʝʙʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʂʦʩʤʦʩʘ ʠ ʵʪʠ ʢʦʣʝʙʘʥʠʷ, 

ʚʦʟʙʫʞʜʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʢʘʢ ʧʦʧʝʨʝʯʥʘʷ ʚʦʣʥʘ ʠ, ʢʘʢ ʥʘʤ ʢʘʞʝʪʩʷ, ʢʘʢ ʯʘʩʪʠʮʳ. 

ɸ ʝʩʣʠ ʙʳ ʤʳ ʥʝ ʚʠʜʝʣʠ ʩʚʝʪ? 

ʏʪʦ ʟʥʘʯʠʪ ʚʠʜʝʪʴ ʩʚʝʪ? ʕʪʦ ʟʥʘʯʠʪ ʦʱʫʱʘʪʴ, ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ, ʢʦʣʝʙʘʥʠʷ ʩʨʝʜʳ. ɹʝʟ 

ʦʱʫʱʝʥʠʷ, ʨʝʛʠʩʪʨʘʮʠʠ, ʙʝʟ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʢʦʣʝʙʘʥʠʷ ʩʨʝʜʳ ʯʝʨʝʟ ʦʨʛʘʥʳ ʯʫʚʩʪʚ ʞʠʪʴ ʚ ʵʪʦʤ 

ʤʠʨʝ ʥʝʚʦʟʤʦʞʥʦ. 

ɿʥʘʯʠʪ, ʞʠʪʴ ʠ ʤʳʩʣʠʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʱʫʱʘʪʴ, ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ, ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʢʦʣʝʙʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʂʦʩʤʦʩʘ.79 

ʄʦʟʛ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʘʥʪʝʥʥʘ, ʢʦʪʦʨʘʷ çʣʦʚʠʪè ʚʦʣʥʳ ʂʦʩʤʦʩʘ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʭ ʯʘʩʪʦʪʘʭ ʠ 

ʠʩʧʦʣʴʟʫʝʪ çʨʝʰʸʪʢʫè ʂʦʩʤʦʩʘ ʢʘʢ çʤʘʪʝʨʠʥʩʢʫʶ ʧʣʘʪʫè ʧʨʠ ʤʳʰʣʝʥʠʠ.80 

ʅʝ ʛʦʚʦʨʠʪ ʣʠ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴ ʠ ʧʦʩʪʦʷʥʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʪʘ ʠ ʜʨʫʛʠʭ 

ʠʟʣʫʯʝʥʠʡ (ʪʦ ʝʩʪʴ ʘʙʩʦʣʶʪʥʦʩʪʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʠ ʩʢʦʨʦʩʪʠ) ʦ ʪʦʤ, ʯʪʦ ʝʩʪʴ ʘʙʩʦʣʶʪʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʂʦʩʤʦʩʘ ï ʣʫʯ ʩʚʝʪʘ ʘʙʩʦʣʶʪʝʥ? ɽʩʣʠ ʩʚʝʪ ï ʢʦʨʧʫʩʢʫʣʳ, ʫʚʣʝʢʘʝʪʩʷ ʣʠ ʦʥ ʪʷʛʦʪʝʥʠʝʤ 

ʠ ʚʨʘʱʝʥʠʝʤ ɿʝʤʣʠ ʠ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ɻʘʣʘʢʪʠʢʠ? 

ɺʦʟʥʠʢʘʝʪ ʤʥʦʛʦ ʚʦʧʨʦʩʦʚ. ʅʦ ʤʳ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʡʜʝʤ ʥʘ ʥʠʭ ʦʪʚʝʪʳ, ʝʩʣʠ ʙʫʜʝʤ ʚʠʜʝʪʴ 

ʩʚʝʪ! 

ɺʩʸ ʙʳ ʭʦʨʦʰʦ, ʥʦ ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ, ʘ ʵʪʦ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʩ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, 

ʨʘʟʙʠʚʘʶʪʩʷ ʚʜʨʝʙʝʟʛʠ ʦʙ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʟʥʘʤʝʥʠʪʳʡ ʜʚʫʭʱʝʣʝʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠʣʠ ʦʧʳʪ 

ʖʥʛʘ. 

ʕʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ ʚʧʝʨʚʳʝ ʧʨʦʚʸʣ ʠ ʦʧʠʩʘʣ ʯʝʨʝʟ ʜʚʘ ʛʦʜʘ, ʚ 1803 ʛʦʜʫ, ʊʦʤʘʩ ʖʥʛ. ʇʦʟʞʝ 

ʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ ʵʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʚʪʦʨʷʣʩʷ ʨʘʟʣʠʯʥʳʤʠ ʫʯʸʥʳʤʠ ʩʦʪʥʠ ʨʘʟ ʩ ʬʦʪʦʥʘʤʠ ʠ ʩ 

ʙʦʣʝʝ çʤʘʩʩʠʚʥʳʤʠè ʯʘʩʪʠʮʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʵʣʝʢʪʨʦʥʳ, ʘʪʦʤʳ, ʚʧʣʦʪʴ ʜʦ ʤʦʣʝʢʫʣ: ʨʝʟʫʣʴʪʘʪ ʚ 

ʧʨʠʥʮʠʧʝ ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʳʡ. ʉʫʪʴ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʇʦʪʦʢ ʩʚʝʪʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʥʝʧʨʦʟʨʘʯʥʳʡ ʵʢʨʘʥ ʩ ʜʚʫʤʷ ʱʝʣʷʤʠ, ʰʠʨʠʥʘ ʢʦʪʦʨʳʭ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʘ ʜʣʠʥʝ ʚʦʣʥʳ ʠʟʣʫʯʘʝʤʦʛʦ ʩʚʝʪʘ. ʇʦʟʘʜʠ ʵʪʦʛʦ ʵʢʨʘʥʘ ʫʩʪʘʥʦʚʣʝʥ ʚʪʦʨʦʡ 

                                                      
78 ʄʆʀ 2015-02-13: ʅʝʪ! ï ʵʪʦ ʦʯʝʥʴ ʧʣʦʭʘʷ ʧʦʩʪʘʥʦʚʢʘ ʚʦʧʨʦʩʘ, ʢʦʪʦʨʘʷ ʥʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʥʠ ʢ 

ʢʘʢʦʤʫ ʧʦʣʝʟʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ʇʨʘʚʠʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʚʦʧʨʦʩʘ ʪʘʢʦʚʘ. ʉʚʝʪ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ), 

ʦʪʨʘʞʘʷʩʴ ʦʪ ʧʨʝʜʤʝʪʦʚ, ʥʘʯʠʥʘʶʪ ʥʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʪʠʭ ʧʨʝʜʤʝʪʘʭ, ʪ.ʝ. ʚ ʚʦʣʥʘʭ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ ʧʨʝʜʤʝʪʘʤ: ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʦʪʳ ʧʦʛʣʦʱʝʥʳ (ʯʪʦ ʦʟʥʘʯʘʝʪ ʦʢʨʘʩʢʫ ʧʨʝʜʤʝʪʘ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʮʚʝʪ), ʦʪ ʨʘʟʥʳʭ ʤʝʩʪ ʩʚʝʪ ʦʪʨʘʞʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ (ʯʪʦ ʦʟʥʘʯʘʝʪ ʢʦʥʪʫʨʳ ʧʨʝʜʤʝʪʘ) ʠ ʪ.ʜ. 

ɾʠʚʳʝ ʩʫʱʝʩʪʚʘ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ (ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ) ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʚʩʸ ʣʫʯʰʝ ʠ ʣʫʯʰʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʚʦʠʭ ʮʝʣʷʭ ʠʥʬʦʨʤʘʮʠʶ (ʦ ʧʨʝʜʤʝʪʘʭ), ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥʘʭ. ʕʪʦ ʠ 

ʦʟʥʘʯʘʝʪ çʚʠʜʝʪʴè. ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʘʭ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʥʠʤʘʥʠʶ ʩʫʱʥʦʩʪʠ ʤʳʰʣʝʥʠʷ (ɺʝʜʘʥʩʢʘʷ ʪʝʦʨʠʷ). ɸ ʨʘʟʛʦʚʦʨʳ ʧʨʦ çʧʦʜʢʣʶʯʝʥʠʝ ʢ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʂʦʩʤʦʩʘè ï ʵʪʦ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʘʷ ʤʦʜʝʣʴ; ʚ ʦʙʱʝʤ-ʪʦ ï ʙʦʣʪʦʚʥʷ. 
79 ʄʆʀ 2015-02-13: çɾʠʪʴ ʠ ʤʳʩʣʠʪʴè ʦʟʥʘʯʘʝʪ ï ʣʦʚʠʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥʘʭ (ʩʚʝʪ), ʚ ʢʦʣʝʙʘʥʠʷʭ ʚʦʟʜʫʭʘ (ʟʚʫʢ), ʚ 

ʧʣʘʚʘʶʱʠʭ ʚ ʚʦʟʜʫʭʝ ʤʦʣʝʢʫʣʘʭ (ʟʘʧʘʭ), ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʝʤʫʶ ʦʪ ʧʨʠʢʦʩʥʦʚʝʥʠʡ ʢ ʚʝʱʘʤ ʨʪʦʤ (ʚʢʫʩ) ʠʣʠ 

ʪʝʣʦʤ (ʦʱʫʧʴ); ʢʨʦʤʝ ʪʦʛʦ, ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʦ ʚʥʝʰʥʝʤ ʤʠʨʝ, ʥʦ ʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʩʘʤʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʃʠʰʴ ʢʘʢ ʩʠʩʪʝʤʫ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʧʨʘʚʠʣʴʥʦ ʧʦʥʠʤʘʪʴ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ ʚ ʠʭ ʫʤʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
80 ʄʆʀ 2015-02-13: ɹʝʩʧʦʣʝʟʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʠʚʝʜʫʪ ʢ ʧʦʥʠʤʘʥʠʶ ʩʫʱʥʦʩʪʠ 

ʚʝʱʝʡ ʠ ʢ ʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦʤʫ ʧʦʩʪʨʦʠʪʴ ʤʳʩʣʷʱʝʝ ʩʫʱʝʩʪʚʦ (ʨʦʙʦʪʘ). 
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ʵʢʨʘʥ, ʥʘ ʢʦʪʦʨʦʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʘʝʪʩʷ ʨʷʜ ʯʝʨʝʜʫʶʱʠʭʩʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ 

ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʩʚʝʪʦʤ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʦʣʥʦʚʦʡ ʧʨʠʨʦʜʝ ʩʚʝʪʘ. 

ɽʩʣʠ ʙʳ ʩʚʝʪ ʩʦʩʪʦʷʣ ʠʟ ʯʘʩʪʠʮ, ʪʦ ʥʘ ʵʢʨʘʥʝ ʤʳ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʫʚʠʜʝʪʴ ʪʦʣʴʢʦ ʜʚʝ 

ʯʸʪʢʠʝ ʧʦʣʦʩʳ ʩʚʝʪʘ ʦʪ ʜʚʫʭ ʱʝʣʝʡ. 

ʋʯʥyʳʝ ʦʪ ʬʦʪʦʥʦʚ ʧʝʨʝʰʣʠ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʩ ʵʣʝʢʪʨʦʥʘʤʠ, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʥʠʯʝʛʦ ʥʝ 

ʤʝʥʷʝʪ, ʠ ʥʘʯʘʣʠ çʩʪʨʝʣʷʪʴè ʧʦ ʦʜʥʦʤʫ ʵʣʝʢʪʨʦʥʫ ʧʦ ʵʪʠʤ ʜʚʫʤ ʱʝʣʷʤ ʦʙʨʘʟʦʚʘʥʥʳʤʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʦʡ. ʋʜʠʚʠʪʝʣʴʥʦ, ʥʦ ʥʘ ʚʪʦʨʦʤ ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʘ ʞʝ ʩʘʤʘʷ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʵʣʝʢʪʨʦʥ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʦʙʝ ʱʝʣʠ ʠ ʠʥʪʝʨʬʝʨʠ-

ʨʫʝʪ (ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ) ʩʘʤ ʩ ʩʦʙʦʡ ʢʘʢ ʚʦʣʥʘ. ʂʘʢ ʪʘʢʦʝ ʤʦʞʝʪ ʙʳʪʴ? ʋʯʸʥʳʝ ʧʦʰʣʠ ʜʘʣʴʰʝ: 

ʦʥʠ ʧʦʩʪʘʚʠʣʠ ʜʝʪʝʢʪʦʨʳ ʵʣʝʢʪʨʦʥʦʚ ʧʦʩʣʝ ʢʘʞʜʦʡ ʱʝʣʠ ʩ ʪʝʤ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʷʪʴ, ʯʝʨʝʟ ʢʘʢʫʶ 

ʝɦʣʴ ʧʨʦʭʦʜʠʪ ʵʣʝʢʪʨʦʥ. ʅʦ ʧʨʠ ʬʘʢʪʝ ʥʘʙʣʶʜʝʥʠʷ ʵʣʝʢʪʨʦʥ ʚʸʣ ʩʝʙʷ ʢʘʢ ʯʘʩʪʠʮʘ ʠ ʧʨʦʭʦʜʠʣ 

ʪʦʣʴʢʦ ʯʝʨʝʟ ʦʜʥʫ ʱʝʣʴ ʪʘʢ, ʯʪʦ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʥʝ ʧʦʣʫʯʘʣʦʩʴ. ʋʯʸʥʳʝ ʦʙʲʷʩʥʠʣʠ 

ʵʪʦ ʪʝʤ, ʯʪʦ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʤʳ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʚʣʠʷʝʤ ʥʘ ʚʦʣʥʦʚʫʶ ʬʫʥʢʮʠʶ ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʩʘʤ ʥʘʙʣʶʜʘʪʝʣʴ ʧʨʝʚʨʘʱʘʝʪ ʵʣʝʢʪʨʦʥ ʚ ʯʘʩʪʠʮʫ. ʅʦ ʫʯʸʥʳʝ ʧʦʰʣʠ ʝʱʸ ʜʘʣʴʰʝ: ʦʥʠ ʥʝ 

ʩʪʘʣʠ ʩʤʦʪʨʝʪʴ ʩʨʘʟʫ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʘʢʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʯʝʨʝʟ ʱʝʣʠ ʠ ʢʘʨʪʠʥʫ ʥʘ 

ʚʪʦʨʦʤ ʵʢʨʘʥʝ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʝʩʣʠ ʫ ʚʘʩ ʝʩʪʴ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʧʨʦʰʸʣ ʵʣʝʢʪʨʦʥ ʢʘʢ 

ʯʘʩʪʠʮʘ, ʪʦ ʩʚʝʪ ʚʝʜʸʪ ʩʝʙʷ ʢʘʢ ʯʘʩʪʠʮʘ, ʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʥʘ ʚʪʦʨʦʤ ʵʢʨʘʥʝ ʥʝʪ; 

ʝʩʣʠ ʥʝʪ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ï ʢʘʢ ʚʦʣʥʘ, ʠ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ. ʏʫʜʦ 

ʢʘʢʦʝ-ʪʦ! ʂʘʢ ʪʘʢʦʝ ʤʦʞʝʪ ʙʳʪʴ? ʅʦ, ʝʩʣʠ ʚʩʧʦʤʥʠʤ ʉʚʷʪʦʛʦ ɸʚʛʫʩʪʠʥʘ, ʪʦ çʏʫʜʦ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʦʪʠʚʦʨʝʯʠʠ ʥʝ ʩ ʇʨʠʨʦʜʦʡ, ʘ ʩ ʪʝʤ, ʯʪʦ ʥʘʤ ʠʟʚʝʩʪʥʦ ʦ ʥʝʡè. 

 

 

ɻʣʘʚʘ 6. ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ 

  
çʅʘʩ ʤʦʞʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ: ʧʦʟʥʘʥʠʝ ʚʟʘʠʤʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʤʝʥʪʦʚè. 

ʕʨʥʩʪ ʄʘʭ 

  

çʇʨʠʪʷʛʠʚʘʥʠʝè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʧʦʜʭʦʜʷʱʝʝ ʚʳʨʘʞʝ-

ʥʠʝ, ʧʨʘʚʠʣʴʥʝʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʣʘʥʝʪʳ ʩʘʤʠ ʩʪʨʝʤʷʪʩʷ ʢ ʉʦʣʥʮʫè. 

ɻʝʛʝʣʴ 

 

çɺʩʝ ʵʪʠ ʨʘʟʣʠʯʥʳʝ ʩʠʣʳ81 ï ʪʦʣʴʢʦ ʧʫʩʪʳʝ ʥʘʟʚʘʥʠʷ, ʙʝʟ 

ʢʦʪʦʨʳʭ ʣʫʯʰʝ ʙʳʣʦ ʙʳ ʦʙʦʡʪʠʩʴ, ʠʙʦ ʠʟ ʧʫʩʪʦʪʳ ʵʪʦʛʦ ʨʘʟʣʠʯʝ-

ʥʠʷ ʠ ʚʦʟʥʠʢʣʠ ʚʩʷ ʧʫʪʘʥʠʮʘ ʠ ʥʝʣʝʧʦʩʪʴ ʚ ʦʙʲʷʩʥʝʥʠʠ ʷʚʣʝʥʠʡè. 

ɻʝʛʝʣʴ 

 

ç...ʃʶʙʦʝ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʥʠʯʪʦʞʝʥʦ ʩ 

ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪè. 

ɺ. ʇʘʫʣʠ [39,82 ʩ.196] 

  

çʃʫʯʰʝʝ ʟʥʘʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ ʝʩʪʴ ʟʥʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩ-

ʢʦʝè. 

ʄʦʨʠʩ ʂʣʘʡʥ 

 

ʂʘʞʜʳʡ ʜʝʥʴ ʚ ʥʘʯʘʣʝ ʤʘʷ, ʢʦʛʜʘ ʫʞʝ ʧʨʠʰʣʦ ʪʝʧʣʦ, ʥʦ ʜʦ ʯʝʨʸʤʫʭʦʚʳʭ ʭʦʣʦʜʦʚ, ʢʦʛʜʘ 

ʥʘʰʘ ʨʝʢʘ ʟʘʭʦʜʠʪ ʚ ʩʚʦʠ ʙʝʨʝʛʘ ʠ ʚʦʜʘ ʩʧʘʜʘʝʪ, ʤʳ ʩʨʘʟʫ, ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʠʛʦʥʷʪ ʩʪʘʜʦ, ʙʳʩʪʨʦ 

ʧʝʨʝʢʫʩʠʚ, ʙʝʨʸʤ ʫʜʦʯʢʠ, ʩʘʜʠʤʩʷ ʥʘ ʚʝʣʦʩʠʧʝʜʳ ʠ ʤʯʠʤʩʷ ʧʦ ʣʫʛʘʤ ʥʘ çʚʦʜʦʧʘʜè ʚʙʣʠʟʠ 

ʜʝʨʝʚʥʠ. ʐʫʤ ʚʝʩʝʥʥʝʡ ʚʦʜʳ ʩʣʳʰʝʥ ʠʟʜʘʣʝʢʘ. ʋ ʚʦʜʳ ʧʨʠʭʦʜʠʪʩʷ ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʢʨʠʯʘ. ʕʪʦ ʜʣʷ 

ʥʘʩ ʚʦʜʦʧʘʜ, ʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʨʝʯʥʦʡ ʧʝʨʝʢʘʪ, ʛʣʫʙʠʥʦʡ ʧʦ ʢʦʣʝʥʦ, ʛʜʝ ʜʥʦ ʦʙʨʘʟʦʚʘʥʦ ʢʘʢʦʡ-

ʪʦ ʩʝʨʦʡ ʞʠʨʥʦʡ ʛʣʠʥʦʡ, ʢʦʪʦʨʘʷ ʥʝ ʩʤʘʯʠʚʘʝʪʩʷ ʠ ʥʝ ʩʤʳʚʘʝʪʩʷ ʚʦʜʦʡ. ʈʝʢʘ ʧʝʨʝʜ ʧʦʨʦʛʦʤ 

ʧʦʯʪʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʢ ʧʝʨʝʜ ʧʣʦʪʠʥʦʡ, ʘ ʚʦʜʘ ʯʝʨʝʟ ʧʝʨʝʢʘʪ ʧʝʨʝʣʠʚʘʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʝʩʣʠ 

                                                      
81 ʄʆʀ 2015-02-13: ɺʦ ʚʨʝʤʝʥʘ ɻʝʛʝʣʷ çʩʠʣè ʙʳʣʦ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʪʝʧʝʨʴ; ʙʳʣʘ, ʥʘʧʨʠʤʝʨ, 

çʞʠʟʥʝʥʥʘʷ ʩʠʣʘè ʠ ʪ.ʧ. 
82 ʄʆʀ: ʀʩʪʦʯʥʠʢ [39] ʚ ʩʧʠʩʢʝ ɸʚʪʦʨʘ ʝʩʪʴ: ʕʡʥʰʪʝʡʥ ɸ. ʉʦʙʨʘʥʠʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ï ʄ.; ʅʘʫʢʘ, 

1965, 1966; ʠʩʪʦʯʥʠʢ [40]: ɺ. ʇʘʫʣʠ. ʊʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ï ʄ.; ʅʘʫʢʘ, 1983. 
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ʩʝʩʪʴ ʚ ʚʦʜʫ, ʪʦ ʩʥʝʩʸʪ ʩʨʘʟʫ ʞʝ, ʢʘʢ ʥʝ ʮʝʧʣʷʡʩʷ ʟʘ ʩʢʦʣʴʟʢʦʝ ʛʣʠʥʠʩʪʦʝ ʜʥʦ ʦʪʪʦʧʳʨʝʥʥʳʤʠ 

ʧʘʣʴʮʘʤʠ ʨʫʢ ʠ ʥʦʛ. ʇʦʪʦʢʠ ʚʦʜʳ ʪʝʢʫʪ ʯʝʨʝʟ ʧʝʨʝʢʘʪ ʙʳʩʪʨʦ ʠ ʤʦʱʥʦ, ʘ ʚʥʠʟʫ, ʚ ʙʫʨʣʷʱʝʡ ʚʦʜʝ, 

ʚʝʩʥʦʡ ʩʦʙʠʨʘʝʪʩʷ ʨʳʙʘ, ʢʦʪʦʨʘʷ ʩʪʨʝʤʠʪʩʷ ʧʦʜʥʷʪʴʩʷ ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ ʥʘ ʥʝʨʝʩʪ. ɺʦʪ ʤʳ ʠ 

ʟʘʙʨʘʩʳʚʘʝʤ ʣʝʩʢʫ ʩ ʢʨʶʯʢʦʤ ʩ ʯʝʨʚʷʢʦʤ ʧʨʷʤʦ ʚ ʙʫʨʣʷʱʫʶ ʚʦʜʫ. ʅʝ ʥʘʜʦ ʥʠ ʧʦʧʣʘʚʢʦʚ, ʥʠ 

ʛʨʫʟʠʣ, ʥʦ ʛʨʫʟʠʣʘ ʤʳ, ʢʦʥʝʯʥʦ, ʜʝʣʘʝʤ: ʠʥʘʯʝ ʜʘʣʝʢʦ ʥʝ ʟʘʙʨʦʩʠʰʴ. ɿʘʙʨʘʩʳʚʘʝʰʴ ʠ ʪʫʪ ʞʝ 

ʚʳʪʘʩʢʠʚʘʝʰʴ ʦʢʫʥʷ. ʉʯʸʪ ʠʜʸʪ ʥʘ ʩʦʪʥʠ. ɽʩʣʠ ʤʝʥʴʰʝ ʩʪʘ, ʪʦ ʥʝ ʩʯʠʪʘʝʪʩʷ. 

ɻʨʠʰʘ, ʩʦʩʝʜʩʢʠʡ ʤʘʣʴʯʠʢ, ʦʜʥʦʛʦ ʩʦ ʤʥʦʡ ʛʦʜʘ, ʩ ʢʦʪʦʨʳʤ ʷ ʩ ʙʨʘʪʦʤ ʧʨʠʝʭʘʣʠ ʥʘ 

ʚʝʣʦʩʠʧʝʜʘʭ ʥʘ ʨʳʙʘʣʢʫ, ʟʘʢʨʫʪʠʚ ʫʜʦʯʢʫ ʠ, ʚʟʤʘʭʥʫʚ ʝʶ ʩʦ ʩʚʠʩʪʦʤ, ʧʦʧʳʪʘʣʩʷ ʟʘʙʨʦʩʠʪʴ ʝʸ ʢʘʢ 

ʤʦʞʥʦ ʧʦʜʘʣʴʰʝ ʦʪ ʙʝʨʝʛʘ ʚ ʩʘʤʦʝ ʙʫʨʣʷʱʝʝ ʤʝʩʪʦ ʨʝʢʠ, ʥʦ ʥʘ ʵʪʦʪ ʨʘʟ ʢʨʶʯʦʢ ʩ ʯʝʨʚʷʢʦʤ 

ʮʝʧʣʷʝʪʩʷ ʟʘ ʤʦʸ ʣʝʚʦʝ ʫʭʦ, ʣʝʩʢʘ ʥʘʪʷʛʠʚʘʝʪʩʷ, ʠ ʝʛʦ ʫʜʦʯʢʘ, ʥʘʧʦʣʦʚʠʥʫ ʩʦʛʥʫʚʰʠʩʴ, ʟʘʩʪʳʚʘʝʪ 

ʚ ʚʝʨʭʥʝʤ ʧʦʣʦʞʝʥʠʠ. ɺʩʝʤ ʨʳʙʘʢʘʤ ʩʤʝʰʥʦ. ɺʩʝʡ ʛʫʨʴʙʦʡ ʚʳʪʘʩʢʠʚʘʶʪ ʢʨʶʯʦʢ ʠʟ ʤʦʝʛʦ ʫʭʘ. 

ʆʜʠʥ ʷ ʨʘʩʩʪʨʦʝʥ: ʙʝʩʧʦʢʦʶʩʴ ʟʘ ʩʚʦʸ ʫʭʦ. ʅʦ ʚʨʦʜʝ ï ʥʠʯʝʛʦ: ʢʨʶʯʦʢ ʚʳʪʘʱʠʣʠ, ʧʦʢʘʟʘʣʘʩʴ 

ʢʘʧʣʷ ʢʨʦʚʠ ʠ ʥʝ ʙʦʣʠʪ. ʅʦ ʩ ʦʢʫʥʷʤʠ ʜʘʣʴʰʝ ʧʦʯʝʤʫ-ʪʦ ʥʝ ʚʝʟʣʦ. ʈʝʙʷʪʘ ʩʤʝʷʣʠʩʴ, ʯʪʦ, ʚʠʜʠʤʦ, 

ʨʳʙʘ ʯʫʚʩʪʚʫʝʪ ʢʨʦʚʴ ʠʟ ʤʦʝʛʦ ʫʭʘ ʥʘ ʢʨʶʯʢʝ. ʗ ʠ ʢʨʶʯʦʢ ʧʦʤʳʣ ʚ ʚʦʜʝ, ʦʩʚʦʙʦʜʠʚ ʦʪ ʩʪʘʨʦʛʦ 

ʯʝʨʚʷʢʘ. ʅʝ ʣʦʚʠʪʩʷ ʠ ʚʩʸ ʪʫʪ. ʄʳ ʩ ʙʨʘʪʦʤ ʧʦʡʤʘʣʠ ʥʝ ʙʦʣʴʰʝ ʩʪʘ ʦʢʫʥʝʡ ʥʘ ʜʚʦʠʭ, ʢʘʢ-ʪʦ 

ʛʨʫʩʪʥʦ ʥʘʤ ʩʪʘʣʦ, ʪʫʪ ʠ ʩʦʣʥʮʝ ʧʦʰʣʦ ʢ ʟʘʢʘʪʫ. ɺ ʦʙʱʝʤ, ʩ ʜʦʩʘʜʦʡ ʧʦʝʭʘʣʠ ʤʳ ʥʘ ʚʝʣʦʩʠʧʝʜʘʭ 

ʚʦʩʚʦʷʩʠ, ʥʦ ʥʘ ʦʙʨʘʪʥʦʤ ʧʫʪʠ ʨʝʰʠʣʠ ʟʘʚʝʨʥʫʪʴ ʟʘ ʧʦʚʦʨʦʪ ʨʝʢʠ ʥʘ ʥʘʰʝ ʣʶʙʠʤʦʝ ʤʝʩʪʦ ï 

ʧʝʩʯʘʥʳʡ ʧʣʸʩ, ʛʜʝ ʨʝʢʘ, ʧʦʜʧʠʨʘʝʤʘʷ ʧʦʨʦʛʦʤ, ʪʝʯʸʪ ʩʧʦʢʦʡʥʦ ʩ ʚʦʜʦʚʦʨʦʪʘʤʠ ʫ ʢʫʩʪʦʚ ʠʚʥʷʢʘ, 

ʢʦʪʦʨʳʭ ʢʘʞʜʳʡ ʛʦʜ ʣʦʤʘʶʪ ʣʴʜʠʥʳ, ʥʘʙʝʛʘʶʱʠʝ ʚ ʣʝʜʦʭʦʜ. ɿʘʢʠʥʫʣʠ ʫʜʦʯʢʠ ʩ ʧʦʧʣʘʚʢʘʤʠ ʠʟ 

ʧʨʦʙʦʢ ʦʪ ʚʠʥʥʳʭ ʙʫʪʳʣʦʢ ʠ ʛʨʫʟʠʣʘʤʠ ʢʘʢ ʧʦʣʦʞʝʥʦ. ʅʝ ʫʩʧʝʣʠ ʤʳ ʫʩʧʦʢʦʠʪʴʩʷ, ʢʘʢ ʧʦʧʣʘʚʦʢ 

ʫ ʙʨʘʪʘ ʥʳʨʥʫʣ ʚʛʣʫʙʴ, ʦʥ ʩʨʘʟʫ ʞʝ ʧʦʜʩʝʢʘʝʪ ʠ ʥʘ ʙʝʨʝʛ, ʠʟʚʠʚʘʷʩʴ ʠ ʙʣʝʩʥʫʚ ʥʘ ʩʦʣʥʮʝ, 

ʚʳʣʝʪʘʝʪ ʠʟ ʚʦʜʳ ʩʝʨʝʙʨʠʩʪʦ-ʟʦʣʦʪʠʩʪʳʡ ʣʝʱ, ʚʝʣʠʯʠʥʦʡ ʩʦ ʩʢʦʚʦʨʦʜʢʫ. ʅʠ ʩ ʯʝʤ ʥʝ ʩʨʘʚʥʠʤʦʝ 

ʯʫʚʩʪʚʦ! 

ï ʉʦʣʥʮʝ ʫʞʝ ʟʘʭʦʜʠʪ ʟʘ ʛʦʨʠʟʦʥʪ, ʜʚʘʞʜʳ ʥʝ ʧʦʚʝʟʸʪ, ï ʫʛʦʚʘʨʠʚʘʶ ʷ ʙʨʘʪʘ ʧʦʝʭʘʪʴ 

ʜʦʤʦʡ. 

ï ɼʘʚʘʡ ʟʘʙʨʦʩʠʤ ʝʱʸ ʨʘʟ ʠ ʪʦʛʜʘ ʧʦʝʜʝʤ, ï ʪʠʭʦ, ʯʪʦʙ ʥʝ ʩʧʫʛʥʫʪʴ ʨʳʙʫ, 

ʩʦʛʣʘʰʘʝʪʩʷ ʦʥ. 

ʗ ʩʚʦʶ ʫʜʦʯʢʫ ʟʘʙʨʘʩʳʚʘʶ ʙʣʠʞʝ ʢ ʝʛʦ ʧʦʧʣʘʚʢʫ, ʙʣʠʞʝ ʢ ʪʦʤʫ ʤʝʩʪʫ, ʦʪʢʫʜʘ ʦʥ ʪʦʣʴʢʦ 

ʯʪʦ ʚʳʪʘʱʠʣ ʣʝʱʘ, ʠ ʚʦʪʢʥʫʚ ʫʜʠʣʠʱʝ ʚ ʟʝʤʣʶ, ʠʜʫ ʢ ʙʝʨʝʛʫ, ʢ ʚʦʜʝ, ʩ ʤʳʩʣʴʶ: çʪʠʭʦʥʴʢʦ 

ʧʦʤʳʪʴ ʨʫʢʠè. ʉʦʣʥʮʝ ʫʞʝ ʥʘʧʦʣʦʚʠʥʫ ʩʧʫʩʪʠʣʦʩʴ ʟʘ ʙʝʨʝʛ, ʠ ʥʘʰ ʦʤʫʪ ʥʘʢʨʳʚʘʝʪ ʪʠʰʠʥʘ. ʅʝʙʦ 

ʩʪʘʥʦʚʠʪʩʷ ʦʨʘʥʞʝʚʦ-ʬʠʦʣʝʪʦʚʳʤ. 

ʉʠʜʷ ʫ ʢʨʦʤʢʠ ʚʦʜʳ, ʙʨʦʩʘʶ ʚʟʛʣʷʜ ʥʘ ʧʦʧʣʘʚʢʠ: ʥʘ ʙʣʝʩʪʷʱʝʡ ʥʝʚʠʜʠʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʳ ʥʘʰʠ ʧʦʧʣʘʚʢʠ, ʧʦʧʘʚʰʠʝ ʚ ʜʚʘ ʚʦʜʦʚʦʨʦʪʘ, ʪʦ ʧʨʠʙʣʠʞʘʶʪʩʷ, ʪʦ ʫʜʘʣʷʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, 

ʘ ʚʦʜʳ ʢʘʢ ʙʫʜʪʦ ʥʝʪ, ʝʸ ʧʦʚʝʨʭʥʦʩʪʴ ʩʣʠʚʘʝʪʩʷ ʩ ʥʝʙʦʤ... ʉʦʟʜʘʸʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʧʦʧʣʘʚʢʠ 

ʣʝʪʷʪ ʚ ʙʝʩʢʦʥʝʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʩʦʛʣʘʩʥʦ ʥʝʚʝʜʦʤʦʡ ʩʠʣʝ ʪʦ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʪʦ 

ʦʪʪʘʣʢʠʚʘʷʩʴ, ʫʜʘʣʷʶʪʩʷ... ʧʦʪʦʤ ʩʥʦʚʘ ʧʨʠʪʷʛʠʚʘʶʪʩʷ... ʠ ʚʩʸ ʵʪʦ ʧʦʚʪʦʨʷʝʪʩʷ ʤʥʦʛʦ ʨʘʟ. ʄʥʦʛʦ 

ʣʝʪ ʫʞʝ ʟʘʩʣʦʥʷʶʪ ʵʪʦʪ ʪʘʥʝʮ ʧʦʧʣʘʚʢʦʚ ʥʘ ʚʝʯʝʨʥʝʡ ʟʘʨʝ, ʥʦ ʧʘʤʷʪʴ ʮʝʧʢʦ ʭʨʘʥʠʪ ʠ ʟʘʧʘʭ 

ʩʚʝʞʝʡ ʨʳʙʳ, ʠ ʪʠʰʠʥʫ ʪʸʧʣʳʭ ʤʘʡʩʢʠʭ ʩʫʤʝʨʝʢ, ʠ ʧʦʩʣʝʜʥʠʝ ʣʫʯʠ ʟʘʩʳʧʘʶʱʝʛʦ ʩʦʣʥʮʘ... ʠ 

ʧʦʧʣʘʚʢʠ ʥʘ ʥʝʚʠʜʠʤʦʡ ʛʣʘʜʠ ʨʝʢʠ, ʩʣʠʚʘʶʱʝʡʩʷ ʩ ʥʝʙʦʤ: ʦʥʠ, ʢʘʢ ʃʫʥʘ ʠ ʉʦʣʥʮʝ, ʧʦ ʢʘʢʦʤʫ-ʪʦ 

ʥʝʧʦʥʷʪʥʦʤʫ ʟʘʢʦʥʫ, ʪʦ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʢ ʜʨʫʛ ʜʨʫʛʫ, ʪʦ ʫʜʘʣʷʶʪʩʷ... 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ... 

ʉʦ ʚʨʝʤʸʥ ʂʝʧʣʝʨʘ ʠ ɻʘʣʠʣʝʷ ʩʘʤʳʝ ʧʳʪʣʠʚʳʝ ʫʤʳ ʧʳʪʘʶʪʩʷ ʦʙʲʷʩʥʠʪʴ ʧʨʠʯʠʥʫ 

ʪʷʛʦʪʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ, ʥʦ ʧʦʢʘ ʙʝʟʨʝʟʫʣʴʪʘʪʥʦ. 

ɻʘʣʠʣʝʦ ɻʘʣʠʣʝʡ ʚ ʩʚʦʸʤ çɼʠʘʣʦʛʝ...è ʧʨʠʟʥʘʸʪʩʷ: 
 

çʉʘʣʴʚʠʘʪʠ. ...ʯʪʦ ʠʤʝʥʥʦ ʜʚʠʞʝʪ ʯʘʩʪʠʮʳ ɿʝʤʣʠ ʚʥʠʟ. 

ʉʠʤʧʣʠʯʠʦ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʦʙʱʝʠʟʚʝʩʪʥʘ, ʠ ʚʩʷʢʠʡ ʟʥʘʝʪ, ʯʪʦ ʵʪʦ ʪʷʞʝʩʪʴ. 

ʉʘʣʴʚʠʘʪʠ. ...ʥʦ ʷ ʚʘʩ ʩʧʨʘʰʠʚʘʶ ʥʝ ʦ ʥʘʟʚʘʥʠʠ, ʘ ʦ ʩʫʱʥʦʩʪʠ ʚʝʱʠ; ʦʙ ʵʪʦʡ ʩʫʱʥʦʩʪʠ ʚʳ 

ʟʥʘʝʪʝ ʥʠʯʫʪʴ ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʦ ʩʫʱʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʜʚʠʞʝʪ ʟʚʸʟʜʳ ʧʦ ʢʨʫʛʫè [59,83 ʪ.1, ʩ.120]. 

 

ʆ ʧʦʥʠʤʘʥʠʠ ʀ. ʂʝʧʣʝʨʦʤ ʪʷʛʦʪʝʥʠʷ ʥʘʧʠʩʘʣ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʀʩʘʘʢ ʅʴʶʪʦʥè ʉ.ɺ. ɺʘʚʠʣʦʚ: 
 

çʄʝʭʘʥʠʯʝʩʢʘʷ ʧʨʠʯʠʥʘ ʜʚʠʞʝʥʠʷ ʧʣʘʥʝʪ ʟʘʣʦʞʝʥʘ, ʧʦ ʂʝʧʣʝʨʫ, ʚ ʉʦʣʥʮʝ...ʉʦʣʥʮʝ 

ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ... ʦʩʠ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ ʠ ʧʣʘʥʝʪʳ, ʢʘʢ ʙʳ ʫʚʣʝʢʘʷ ʠʭ ʟʘ ʩʦʙʦʡ...ʉʠʣʘ, 

                                                      
83 ʄʆʀ: ʀʩʪʦʯʥʠʢ [59] ʚ ʩʧʠʩʢʝ ɸʚʪʦʨʘ ʝʩʪʴ: ʐʠʧʦʚ ɻ.ʀ. ʊʝʦʨʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ. ʌʠʣʦʩʦʬʠʷ 

ʠ ʤʝʪʘʥʘʫʢʘ, ʥʘʫʯʥʘʷ ʠ ʜʫʭʦʚʥʘʷ ʤʳʩʣʴ. ʀʩʪʦʯʥʠʢ [60]: ɻʘʣʠʣʝʡ ɻ. ʀʟʙʨʘʥʥʳʝ ʪʨʫʜʳ ʚ ʜʚʫʭ ʪʦʤʘʭ. ï ʄ.: 

ʅʘʫʢʘ, 1964. 
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ʠʩʭʦʜʷʱʘʷ ʦʪ ʉʦʣʥʮʘ, ʫʙʳʚʘʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʩʪʦʷʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ, ʚ 

ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʦ ʉʦʣʥʮʝ ʠ ʧʣʘʥʝʪʳè. 

 

ʀʩʘʘʢ ʅʴʶʪʦʥ ʚ 1686 ʛʦʜʫ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʯʘʣʘ ʥʘʪʫʨʘʣʴʥʦʡ 

ʬʠʣʦʩʦʬʠʠè, ʚ ʢʦʪʦʨʦʡ ʦʥ ʠʟʣʦʞʠʣ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʠ ʪʨʠ ʟʘʢʦʥʘ ʤʝʭʘʥʠʢʠ, ʥʘʧʠʩʘʣ: 
 

ç...ʢʘʢ ʦʧʳʪʘʤʠ, ʪʘʢ ʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʪʝʣʘ ʧʦ 

ʩʦʩʝʜʩʪʚʫ ʩ ɿʝʤʣʝʶ ʪʷʛʦʪʝʶʪ ʢ ɿʝʤʣʝ, ʠ ʧʨʠʪʦʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ ʤʘʪʝʨʠʠ ʢʘʞʜʦʛʦ ʠʟ 

ʥʠʭ; ʪʘʢ ʃʫʥʘ ʪʷʛʦʪʝʝʪ ʢ ɿʝʤʣʝ..., ʚʩʝ ʧʣʘʥʝʪʳ ʪʷʛʦʪʝʶʪ ʢ ʜʨʫʛ ʜʨʫʛʫ; ʧʦʜʦʙʥʦ ʵʪʦʤʫ ʠ ʪʷʛʦʪʝʥʠʝ 

ʢʦʤʝʪ ʢ ʉʦʣʥʮʫè. 

ç...ʚʩʝ ʪʝʣʘ ʪʷʛʦʪʝʶʪ ʜʨʫʛ ʜʨʫʛʫ. ɺʩʝʦʙʱʝʝ ʪʷʛʦʪʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʷʚʣʝʥʠʷʤʠ... ʆʜʥʘʢʦ ʷ 

ʦʪʥʶʜʴ ʥʝ ʫʪʚʝʨʞʜʘʶ, ʯʪʦ ʪʷʛʦʪʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʪʝʣ. ʇʦʜ ʚʨʦʞʜʝʥʥʦʶ ʩʠʣʦʶ ʷ ʨʘʟʫʤʝʶ 

ʝʜʠʥʩʪʚʝʥʥʦ ʪʦʣʴʢʦ ʩʠʣʫ ʠʥʝʨʮʠʠ. ʆʥʘ ʥʝʠʟʤʝʥʥʘ. ʊʷʞʝʩʪʴ ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ɿʝʤʣʠ ʫʤʝʥʴʰʘʝʪʩʷè 

[24, ʩ.504]è. 

 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʚʫʯʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

çʄʝʞʜʫ ʣʶʙʳʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʪʝʣʘʤʠ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʤʘʩʩʝ ʢʘʞʜʦʡ ʠʟ ʪʝʣ, ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʥʠʤʠè. 

ʅʴʶʪʦʥ ʪʘʢʞʝ ʥʝ ʩʤʦʛ ʧʦʥʷʪʴ ʧʨʠʯʠʥʫ ʪʷʛʦʪʝʥʠʷ ʠ ʦʧʠʩʘʣ ʝʛʦ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ: 
 

çʕʪʠ ʧʦʥʷʪʠʷ ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʠʙʦ ʷ ʝʱʝ ʥʝ ʦʙʩʫʞʜʘʶ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʠʯʠʥ ʠ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ ʩʠʣè [24, ʩ. 29]. 

çʅʘʟʚʘʥʠʝ ʞʝ çʧʨʠʪʷʞʝʥʠʝè...ʷ ʫʧʦʪʨʝʙʣʷʶ..., ʨʘʩʩʤʘʪʨʠʚʘʷ ʵʪʠ ʩʠʣʳ ʥʝ ʬʠʟʠʯʝʩʢʠ, ʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ...è [24, ʩ.30]. 

çʉʠʣʘ ʪʷʞʝʩʪʠ ʠʥʦʛʦ ʨʦʜʘ, ʥʝʞʝʣʠ ʩʠʣʘ ʤʘʛʥʠʪʥʘʷ, ʠʙʦ ʤʘʛʥʠʪʥʦʝ ʧʨʠʪʷʞʝʥʠʝ ʥʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʨʠʪʷʛʠʚʘʝʤʦʡ ʤʘʩʩʝ...è 

çʊʷʛʦʪʝʥʠʝ ʩʫʱʝʩʪʚʫʝʪ ʢʦ ʚʩʝʤ ʪʝʣʘʤ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʤʘʩʩʝ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ...ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʘʤ ʨʘʩʩʪʦʷʥʠʡ...è [24, ʩ.518]. 

ç...ʷ ʠʟʲʷʩʥʷʣ ʥʝʙʝʩʥʳʝ ʷʚʣʝʥʠʷ ʠ ʧʨʠʣʠʚʳ ʥʘʰʠʭ ʤʦʨʝʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʠʣʳ ʪʷʛʦʪʝʥʠʷ, ʥʦ ʷ 

ʥʝ ʫʢʘʟʳʚʘʣ ʧʨʠʯʠʥʳ ʩʘʤʦʛʦ ʪʷʛʦʪʝʥʠʷ... ʇʨʠʯʠʥʫ ʞʝ ʵʪʠʭ ʩʚʦʡʩʪʚ ʩʠʣʳ ʪʷʛʦʪʝʥʠʷ ʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʤʦʛ ʚʳʚʝʩʪʠ ʠʟ ʷʚʣʝʥʠʡ, ʛʠʧʦʪʝʟ ʞʝ ʷ ʥʝ ʠʟʤʳʰʣʷʶè [24, ʩ.661ï662]. 

çɼʦʚʦʣʴʥʦ ʪʦʛʦ, ʯʪʦ ʪʷʛʦʪʝʥʠʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʫʱʝʩʪʚʫʝʪ ʠ ʜʝʡʩʪʚʫʝʪ ʩʦʛʣʘʩʥʦ ʠʟʣʦʞʝʥʥʳʤ 

ʥʘʤʠ ʟʘʢʦʥʘʤè [24, ʩ.661ï662]. 

çʊʝʧʝʨʴ ʩʣʝʜʦʚʘʣʦ ʙʳ ʢʦʝ-ʯʪʦ ʜʦʙʘʚʠʪʴ ʦ ʥʝʢʦʪʦʨʦʤ ʪʦʥʯʘʡʰʝʤ ʵʬʠʨʝ, ʧʨʦʥʠʢʘʶʱʝʤ ʚʩʝ 

ʩʧʣʦʰʥʳʝ ʪʝʣʘ ʠ ʚ ʥʠʭ ʩʦʜʝʨʞʘʱʝʤʩʷ, ʢʦʝʛʦ ʩʠʣʦʶ ʠ ʜʝʡʩʪʚʠʷʤʠ ʯʘʩʪʠʮʳ ʪʝʣ ʧʨʠ ʚʝʩʴʤʘ ʤʘʣʳʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʚʟʘʠʤʥʦ ʧʨʠʪʷʛʠʚʘʶʪʩʷ... ʅʦ ʵʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʣʦʞʝʥʦ ʚʢʨʘʪʮʝ, ʢ ʪʦʤʫ ʞʝ ʥʝʪ ʠ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʟʘʧʘʩʘ ʦʧʳʪʦʚ, ʢʦʠʤʠ ʟʘʢʦʥʳ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʵʬʠʨʘ ʙʳʣʠ ʙʳ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʠ 

ʧʦʢʘʟʘʥʳè [24, ʩ.662]. 

çʊʦ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚʥʫʪʨʝʥʥʠʤ, ʥʝʦʪʲʝʤʣʝʤʳʤ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʘʪʨʠʙʫʪʦʤ 

ʤʘʪʝʨʠʠ, ʧʦʟʚʦʣʷʷ ʪʝʤ ʩʘʤʳʤ ʣʶʙʦʤʫ ʪʝʣʫ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʯʝʨʝʟ ʚʘʢʫʫʤ, ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʧʦʩʨʝʜʥʠʢʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʠ ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʜʝʡʩʪʚʠʝ ʠ ʩʠʣʘ ʤʦʛʣʠ ʙʳ ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʪ ʦʜʥʦʛʦ 

ʪʝʣʘ ʢ ʜʨʫʛʦʤʫ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʤʥʝ ʥʘʩʪʦʣʴʢʦ ʚʦʧʠʶʱʝʡ ʥʝʣʝʧʦʩʪʴʶ...è (ʀ. ʅʴʶʪʦʥ ʚ ʧʠʩʴʤʝ ʈ. 

ɹʝʥʪʣʠ.) [42, c.69]. 

 

ɺ ʧʠʩʴʤʝ ʢ ʈ. ɹʝʥʪʣʠ 1693 ʛʦʜʫ ʅʴʶʪʦʥ ʥʘʧʠʩʘʣ: 
 

çʇʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʪʷʛʦʪʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ, ʥʝʨʘʟʨʳʚʥʳʤ ʚʨʦʞʜʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ 

ʤʘʪʝʨʠʠ, ʪʘʢ ʯʪʦ ʪʝʣʦ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʜʨʫʛʦʝ ʥʘ ʣʶʙʦʤ ʨʘʩʩʪʦʷʥʠʠ ʚ ʧʫʩʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʙʝʟ 

ʧʦʩʨʝʜʩʪʚʘ ʯʝʛʦ-ʣʠʙʦ ʧʝʨʝʜʘʚʘʷ ʜʝʡʩʪʚʠʝ ʠ ʩʠʣʫ, ï ʵʪʦ, ʧʦ-ʤʦʝʤʫ, ʪʘʢʦʡ ʘʙʩʫʨʜ, ʢʦʪʦʨʳʡ ʥʝʤʳʩʣʠʤ 

ʥʠ ʜʣʷ ʢʦʛʦ, ʫʤʝʶʱʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʬʠʣʦʩʦʬʩʢʠʭ ʧʨʝʜʤʝʪʘʭ. ʊʷʛʦʪʝʥʠʝ ʜʦʣʞʥʦ 

ʚʳʟʳʚʘʪʴʩʷ ʘʛʝʥʪʦʤ, ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʢʦʥʘʤ. ʗʚʣʷʝʪʩʷ ʣʠ, ʦʜʥʘʢʦ, ʵʪʦʪ 

ʘʛʝʥʪ ʤʘʪʝʨʠʘʣʴʥʳʤ ʠʣʠ ʥʝ ʤʘʪʝʨʠʘʣʴʥʳʤ, ʨʝʰʘʪʴ ʵʪʦ ʷ ʧʨʝʜʦʩʪʘʚʠʣ ʤʦʠʤ ʯʠʪʘʪʝʣʷʤè [ʮʠʪʘʪʘ ʠʟ 

135]. 

 

ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ ʧʝʨʝʚʦʜʘ ʵʪʦʛʦ ʧʠʩʴʤʘ: 
 

çɼʦʧʫʩʪʠʪʴ, ʯʪʦ ... ʦʜʥʦ ʪʝʣʦ ʜʦʣʞʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʯʝʨʝʟ ʧʫʩʪʦʪʫ ʥʘ ʜʨʫʛʦʝ...ï 

ʝʩʪʴ ʜʣʷ ʤʝʥʷ ʥʝʣʝʧʦʩʪʴ...ʊʷʛʦʪʝʥʠʝ ʜʦʣʞʥʦ ʚʳʟʳʚʘʪʴʩʷ ʯʝʤ-ʪʦ ʠʣʠ ʢʝʤ-ʪʦ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ 
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ʧʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʟʘʢʦʥʘʤ. ʗʚʣʷʝʪʩʷ ʣʠ, ʦʜʥʘʢʦ, ʵʪʦ ʥʝʯʪʦ ʤʘʪʝʨʠʘʣʴʥʳʤ ʠʣʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʤ, 

ʨʝʰʘʪʴ ʵʪʦ ʷ ʧʨʝʜʦʩʪʘʚʠʣ ʤʦʠʤ ʯʠʪʘʪʝʣʷʤè (ʅʴʶʪʦʥ ʀ. ʇʠʩʴʤʦ ʢ ɹʝʥʪʣʠ).84 

çʅʝ ʜʦʣʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚ ʧʨʠʨʦʜʝ ʠʥʳʭ ʧʨʠʯʠʥ ʩʚʝʨʭ ʪʝʭ, ʢʦʪʦʨʳʝ ʠʩʪʠʥʥʳ ʠ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʷʚʣʝʥʠʡè [24, ʩ.502. ʅʴʶʪʦʥ ʀ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʯʘʣʘ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠ. ʄ.: 

ʅʘʫʢʘ, 1989]. 

çɸʙʩʦʣʶʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦ ʩʘʤʦʡ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ, ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʯʝʤʫ ʙʳ ʪʦ ʥʠ ʙʳʣʦ 

ʚʥʝʰʥʝʤʫ, ʦʩʪʘʝʪʩʷ ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʳʤ ʠ ʥʝʧʦʜʚʠʞʥʳʤè [24, ʩ.30. ʅʴʶʪʦʥ ʀ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʥʘʯʘʣʘ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠ. ʄ.: ʅʘʫʢʘ, 1989]. 

çʄʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦʢʦʷʱʝʛʦʩʷ ʪʝʣʘ, ʢ ʢʦʪʦʨʦʤʫ 

ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʪʥʦʩʠʪʴ ʤʝʩʪʘ ʠ ʜʚʠʞʝʥʠʷ ʧʨʦʯʠʭè [24, ʩ.32. ʅʴʶʪʦʥ ʀ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʯʘʣʘ 

ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠ. ʄ.: ʅʘʫʢʘ, 1989]. 

çʇʨʠʨʦʜʘ ʚʝʩʴʤʘ ʩʦʛʣʘʩʥʘ ʠ ʧʦʜʦʙʥʘ ʚ ʩʝʙʝ ʩʘʤʦʡè (ʅʴʶʪʦʥ ʀ. ʆʧʪʠʢʘé ʄ.;ʃ.: ɻʦʩʠʟʜʘʪ, 

1927. ʩ.70). 

çɺʩʝ ʫʯʝʥʠʝ ʦ ʪʷʛʦʪʝʥʠʠ ʧʦʢʦʠʪʩʷ ʥʘ ʫʪʚʝʨʞʜʝʥʠʠ, ʯʪʦ ʧʨʠʪʷʞʝʥʠʝ ʝʩʪʴ ʩʫʱʥʦʩʪʴ 

ʤʘʪʝʨʠʠ. ʕʪʦ, ʢʦʥʝʯʥʦ, ʥʝʚʝʨʥʦéè [15, ʌ. ʕʥʛʝʣʴʩ. çɼʠʘʣʝʢʪʠʢʘ ʧʨʠʨʦʜʳè, ʩ. 194]. 

 

ʌ. ʕʥʛʝʣʴʩ ʩʢʘʟʘʣ ʦ ʟʘʢʦʥʝ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʠ ʝʛʦ ʧʨʠʯʠʥʝ: 
 

çʦʙʳʢʥʦʚʝʥʥʦ ʧʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʪʷʞʝʩʪʴ ʝʩʪʴ ʥʘʠʙʦʣʝʝ ʚʩʝʦʙʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʘʣ-ɹ

ʥʦʩʪʠ ï ʪʦ ʝʩʪʴ, ʯʪʦ ʧʨʠʪʷʞʝʥʠʝ, ʘ ʥʝ ʦʪʪʘʣʢʠʚʘʥʠʝ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʠè. 

çéʠʩʪʠʥʥʘʷ ʪʝʦʨʠʷ ʤʘʪʝʨʠʠ ʜʦʣʞʥʘ ʦʪʚʝʩʪʠ çʦʪʪʘʣʢʠʚʘʥʠʶè ʪʘʢʦʝ ʞʝ ʤʝʩʪʦ, ʢʘʢ ʠ 

ʧʨʠʪʷʞʝʥʠʶéè. 

çʅʴʶʪʦʥʦʚʩʢʦʝ ʪʷʛʦʪʝʥʠʝ. ʃʫʯʰʝʝ, ʯʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʥʝʤ ï ʵʪʦ, ʯʪʦ ʦʥʦ ʥʝ ʦʙʲʷʩʥʷʝʪ, ʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʛʣʷʜʥʦ, ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʣʘʥʝʪè [15, ʌ. ʕʥʛʝʣʴʩ. çɼʠʘʣʝʢʪʠʢʘ ʧʨʠʨʦʜʳè 

1952 ʛ., ʩ. 218?]. 

 

çɽʩʣʠ ʪʝʣʦ ɺ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʧʦʢʦʷʱʝʤʫʩʷ ʪʝʣʫ ɸ ʙʝʟ ʚʠʜʠʤʦʛʦ ʪʦʣʯʢʘ, ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʪʝʣʦ 

ɸ ʧʨʠʪʛ̫ʠʚʘʝʪ ʪʝʣʦ ɺè. 

çɺʩʷʢʦʝ ʧʨʠʪʷʞʝʥʠʝ, ʦʜʥʘʢʦ, ʧʦʜʦʟʨʠʪʝʣʴʥʦ. ʈʝʘʣʥɹʦʩʪʴ ʞʝ ʜʚʠʞʝʥʠʷ, ʧʨʦʠʟʚʦʜʠʤʦʛʦ 

ʪʦʣʢʘʥʠʝʤ, ʷʚʣʷʝʪʩʷ ʥʝʩʦʤʥʝʥʥʦʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʣʘ ʧʦʙʫʞʜʘʶʪʩʷ ʢ ʜʚʠʞʝʥʠʶ ʦʜʥʠʤ ʪʦʣʴʢʦ 

ʪʦʣʢʘʥʠʝʤéè [ʄ.ɺ.ʃʦʤʦʥʦʩʦʚ. ʇʦʣʥʦʝ ʩʦʙʨʘʥʠʝ ʩʦʯ. ʪ.1, ʩ.187]. 

çʇʦʵʪʦʤʫ, ʝʩʣʠ ʯʠʩʪʦʝ ʧʨʠʪʷʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪ ʚ ʪʝʣʘʭ ʜʚʠʞʝʥʠʝ, ʪʦ ʪʦʣʯʦʢ ʦʢʘʞʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʧʦʢʦʷ; ʥʦ ʵʪʦ ʣʦʞʥʦ, ʪʘʢ ʢʘʢ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʦʣʯʦʢ ʚʦʟʙʫʞʜʘʝʪ ʚ ʪʝʣʘʭ ʜʚʠʞʝʥʠʝ, 

ʟʥʘʯʠʪ ʧʨʠʪʷʞʝʥʠʝ ʥʝ ʚʦʟʙʫʞʜʘʝʪ ʚ ʪʝʣʘʭ ʜʚʠʞʝʥʠʷ, ʪʦ ʝʩʪʴ, ʚʦʚʩʝ ʥʝ cʫʱʝʩʪʚʫʝʪè [ʄ.ɺ.ʃʦʤʦʥʦʩʦʚ. 

ʇʦʣʥʦʝ ʩʦʙʨʘʥʠʝ ʩʦʯ. 1950 ʛ. ʊ.2, ʩ.185]. 

 

ʆʨʙʠʪʳ ʧʣʘʥʝʪ, ʚʦʟʤʦʞʥʦ, ʠʤʝʶʪ ʬʦʨʤʫ ʵʣʣʠʧʩʘ ʠʟ-ʟʘ ʜʚʠʞʝʥʠʷ ʚ ʂʦʩʤʦʩʝ ʩʘʤʦʛʦ 

ʉʦʣʥʮʘ. ʀʟʤʝʨʝʥʠʷ ʜʠʧʦʣʥɹʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʘʠʙʦʣʝʝ 

ʭʦʣʦʜʥʦʡ ʠ ʛʦʨʷʯʝʡ ʦʙʣʘʩʪʴʶ ʩʦʩʪʘʚʣʷʝʪ 6,706 ʤʂ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʠʞʝʥʠʶ ʉʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʩʦʟʚʝʟʜʠʶ ɼʝʚʳ ʩʦ ʩʢʦʨʦʩʪʴʶ VR å 368Ñ 2 ʢʤʩï1. ʀʥʪʝʨʝʩʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ, ʢʘʢ ʫʢʘʟʳʚʘʶʪ ʤʥʦʛʠʝ ʘʚʪʦʨʳ, ʯʪʦ ʧʦʩʪʦʷʥʥʘʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ Ŭï1 = ʉ/2ˊ VR = 

129,7 ï ʦʯʝʥʴ ʙʣʠʟʢʘ ʢ ʦʧʳʪʥʦʡ ʚʝʣʠʯʠʥʝ 137,036. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʘ ʟʜʝʩʴ ʢʦʩʤʠʯʝʩʢʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʦʩʪʦʷʥʥʦʡ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ Ŭï1 ʠ ʩʢʦʨʦʩʪʷʤʠ ʉ ʠ VR. ʆʯʝʥʴ ʤʥʦʛʦʝ ʩʚʷʟʘʥʦ ʩʦ 

ʩʢʦʨʦʩʪʷʤʠ, ʥʝʜʘʨʦʤ ʉ2 ʨʘʚʥʷʝʪʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ɺʩʝʣʝʥʥʦʡ. 

ʅ.ɸ. ʂʦʟʳʨʝʚ ʚ çʇʨʠʯʠʥʥʦʡ ʤʝʭʘʥʠʢʝè ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʧʝʨʝʭʦʜʘ ɺʨʝʤʝʥʠ ʚ ʵʥʝʨʛʠʶ ʚ 

ʟʚʸʟʜʘʭ ʠ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ɺʨʝʤʝʥʠ ʧʨʠʭʦʜʠʪ ʪʘʢʞʝ ʢ ʩʢʦʨʦʩʪʠ ʉ2 , ʢʦʪʦʨʘʷ ʨʘʚʥʘ ~ Ŭ 350 ʢʤ ʩï1, ʛʜʝ 

ʢʦʵʬʬʠʮʠʝʥʪ Ŭ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʂʦʟʳʨʝʚ ʦʮʝʥʠʚʘʝʪ ʨʘʚʥʳʤ Ŭ å 2. ʂʦʟʳʨʝʚ ʧʠʰʝʪ: 
 

çɺʝʩʴʤʘ ʟʥʘʤʝʥʘʪʝʣʴʥʦ, ʯʪʦ ʧʦʩʪʦʷʥʥʘʷ, ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ ʩ2, ʦʧʨʝʜʝʣʷʝʪ ʫʩʣʦʚʠʷ éʦʙʨʘʟʦ-

ʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ ʟʚʝʟʜʘʭ. ɿʥʘʤʝʥʠʪʘʷ ʙʝʟʨʘʟʤʝʨʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʢʘʟʳʚʘʝʪʩʷ 

ʦʪʥʦʰʝʥʠʝʤ ʩ2 ʠ ʩ1, ʪ.ʝ. ʦʪʥʦʰʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʫʭ ʩʚʦʡʩʪʚ ʚʨʝʤʝʥʠè (ʅ.ɸ. ʂʦʟʳʨʝʚ. 

ʇʨʠʯʠʥʥʘʷ ʠʣʠ ʥʝʩʠʤʤʝʪʨʠʯʥʘʷ ʤʝʭʘʥʠʢʘ ʚ ʣʠʥʝʡʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ. ɸʅ ʉʉʉʈ, ɻʣʘʚʥʘʷ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ. ʇʫʣʢʦʚʦ, 1958 ʛ., ʩ. 4, 5, 11, 12). 

 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩ2 /ˊʩ1 = Ŭ 350 ʢʤ ʩï1/ˊʩ1 = 700 ʢʤ ʩï1/ˊ 2,99792458 Ĭ108ʢʤ ʩï1 = 134,55 = Ŭï1. 

ʊʝʦʨʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʝʣ ï ʵʪʦ ʟʘʢʦʥʳ ʅʴʶʪʦʥʘ, 

ʚ ʢʦʪʦʨʳʭ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ʘʙʩʦʣʶʪʥʳ, ʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʣ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ 

ʧʨʦʠʩʭʦʜʠʪ ʤʛʥʦʚʝʥʥʦ ʯʝʨʝʟ ʧʫʩʪʦʪʫ. ʉʧʨʘʰʠʚʘʝʪʩʷ, ʝʩʣʠ ʤʝʞʜʫ ʪʝʣʘʤʠ ï ʧʫʩʪʦʪʘ, ʪʦ ʧʦʯʝʤʫ 

                                                      
84 ʄʆʀ 2015-02-15: ʉ ʵʪʦʛʦ ʤʝʩʪʘ ʢʥʠʛʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝ ʧʦ ʠʥʪʝʨʥʝʪʦʚʩʢʦʤʫ ʪʝʢʩʪʫ, ʢʘʢ ʜʦ ʩʠʭ 

ʧʦʨ, ʘ ʧʦ ʧʨʠʩʣʘʥʥʦʡ ɸʚʪʦʨʦʤ ʨʫʢʦʧʠʩʠ. 



çʄʳʩʣʠ ʦʙ ʀʩʪʠʥʝè  ɺʳʧʫʩʢ ˉ 30 

  
81 

ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ ʤʝʞʜʫ ʪʝʣʘʤʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʥʠʤʠ ʚ ʧʫʩʪʦʪʝ? ʂʘʢ 

ʧʦʥʠʤʘʪʴ ʨʘʩʩʪʦʥ̫ʠʝ ï ʜʣʠʥʫ ʧʫʩʪʦʪʳ? 

ʉʦʚʨʝʤʝʥʥʘʷ ʬʦʨʤʫʣʘ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ï ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʅʴʶʪʦʥʘ: 

FG = G m1 m2 /RĮ,    (6.1) 

ʛʜʝ G ï ʢʦʥʩʪʘʥʪʘ, m1 ʠ m2 ï ʤʘʩʩʳ ʪʝʣ, RĮ ï ʢʚʘʜʨʘʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʪʝʣ. 

ɺ ʟʘʢʦʥʝ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʧʦʨʘʞʘʝʪ ʝʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʚʩʝʦʙʱʥʦʩʪʴ: ʚʩʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʝʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʧʦ ʵʪʦʤʫ ʟʘʢʦʥʫ ʠ ʦʪ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʪ ʧʨʝʛʨʘʜ. 

ɻʝʥʨʠ ʂʘʚʝʥʜʠʰ ʪʦʣʴʢʦ ʚ 1798 ʛʦʜʫ ʧʨʦʚʸʣ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʫʩʪʘʥʦʚʢʝ ɼʞʦʥʘ ʄʠʯʝʣʣʘ, 

ʦʧʨʝʜʝʣʠʚ ʧʣʦʪʥʦʩʪʴ ɿʝʤʣʠ ɟ = 5,48 ʛ/ʩʤ3 ʠ ʯʝʨʝʟ ʥʝʸ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʧʦʩʪʦʷʥʥʫʶ  

G = 3g/4ˊ ɟRʟ = 6,71 Ĭ10ï11 ʤ3/ʢʛʩ2 

(ʩʦʚʨʝʤʝʥʥʦʝ ʟʥʘʯʝʥʠʝ G = 6,67384 Ĭ10ï11 ʤ3/ʢʛʩ2). 

ʇʨʠʛʣʷʜʠʤʩʷ ʢ ʬʦʨʤʫʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: 

FG = G m1 m2 /RĮ. 

ɹʝʟ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʦʙʭʦʜʠʣʠʩʴ ʩ 1686 ʛʦʜʘ, ʧʦʢʘ ʂʘʚʝʥʜʠʰ ʝʸ ʥʝ ʦʧʨʝʜʝʣʠʣ ʚ 1798 

ʛʦʜʫ, ʠ ʥʠʯʝʛʦ; ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʝʜʠʥʠʮ G =1/4ˊ, ʪʦʛʜʘ 

FG =m1 m2 /4 ŔĮ. 

ɺ ʟʥʘʤʝʥʘʪʝʣʝ 4ˊRĮ, ʯʪʦ ʷʚʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

ʚʝʣʠʯʠʥʳ ʩʠʣʳ çʧʨʠʪʷʞʝʥʠʷè ʦʪ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ (ʰʘʨʘ) S=4ˊRĮ, (ʛʜʝ R ï 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʝʣʘʤʠ). 

ʇʦʩʤʦʪʨʠʤ, ʯʪʦ ʚ ʟʥʘʤʝʥʘʪʝʣʝ: ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʩʩ. ɿʥʘʯʠʪ, ʝʩʣʠ ʦʜʥʘ ʤʘʩʩʘ ʨʘʚʥʘ ʥʫʣʶ, ʪʦ 

ʥʝʪ ʠ ʩʠʣʳ ʪʷʛʦʪʝʥʠʷ ï ʦʥʘ ʨʘʚʥʘ ʥʫʣʶ. ʄʘʩʩʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ, ʛʣʘʚʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʩʩ, 

ʢʦʪʦʨʦʤʫ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʚʦʟʥʠʢʘʶʱʘʷ ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʤʘʩʩʳ ʥʝ 

ʷʚʣʁ̫ʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʪʷʛʦʪʝʥʠʷ. ʇʦʡʜʸʤ ʜʘʣʴʰʝ. ɻʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʸʪ 

m1 ʥʘ ʨʘʩʩʪʦʷʥʠʠ R ʨʘʚʝʥ ű1=Gm1/R, ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ű1= m1/4ˊR, m1= ű14ˊR; 

ű2=Gm2/R, ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ű2= m2/4ˊR,  m2= ű24ˊR, 

ʪʦʛʜʘ FG =m1 m2 /4ˊRĮ = ű14ˊR ű24ˊR/4ˊRĮ = 4ˊ ű1 ű2 

FG = 4ˊ ű1 ű2   (6.2) 

ʄʳ ʧʦʣʫʯʠʣʠ, ʯʪʦ ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ. ʅʝʪ 

ʥʠʢʘʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʵʪʦʪ ʟʘʢʦʥ ʥʘ ʚʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ: 

F = 4́  ű1 ű2,   (6.3) 

ʕʪʘ ʬʦʨʤʫʣʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʭ ʯʝʪʳʨʸʭ ʠʟʚʝʩʪʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʧʨʠʨʦʜʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʠʟʣʘʛʘʝʤʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. 

ʈʘʙʦʪʘ-ʵʥʝʨʛʠʷ ɸ = ɽ = FR = 4ˊR ű1 ű2. 

(ɿʜʝʩʴ ʚ ʩʢʦʙʢʘʭ ʥʘʜʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ű1 ʠ ű2 ï ʵʪʦ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʦʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʦʩʤʦʩʘ, ʪʘʢ ʯʪʦ ʧʨʘʚʠʣʴʥʝʝ ʙʳʣʦ ʟʘʧʠʩʘʪʴ æű1 ʠ æű2 ʯʪʦ ʤʳ 

ʧʦʢʘʞʝʤ ʚ 14 ʛʣʘʚʝ. ʅʘ ʨʘʩʩʪʦʷʥʠʠ R ʦʪ ʤʘʩʩʳ ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʃʦʨʝʥʮ-ʬʘʢʪʦʨʦʤ. ʂ ʬʦʨʤʫʣʝ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʜʦʙʘʚʠʤ ű = 

Gm/R=æű= v2). 

ɹʳʣʦ ʙʳ ʫʜʠʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʙʳ ʪʫʪ ʦʙʦʰʣʦʩʴ ʙʝʟ 4ˊ, ʯʪʦ ʷʚʥʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʪʫʪ 

çʟʘʤʝʰʘʥʘè ʩʬʝʨʘ (ʰʘʨ). ɼʦʧʫʩʪʠʤ, ʯʪʦ ʤʘʪʝʨʠʘʣʴʥʦʝ ʪʝʣʦ, ʥʘʧʨʠʤʝʨ ʧʣʘʥʝʪʘ m1, çʙʝʨʸʪè 

ʵʥʝʨʛʠʶ ʜʣʷ ʩʚʦʝʛʦ çʩʫʱʝʩʪʚʦʚʘʥʠʷè, ʢʘʢ ʛʦʚʦʨʠʪʩʷ, ʥʘ ʤʝʩʪʝ, ʠʟ ʂʦʩʤʦʩʘ, ʙʣʘʛʦ ʧʦʪʝʥʮʠʘʣ 

ʂʦʩʤʦʩʘ, ʨʘʚʥʳʡ ʉ2, ʧʦʟʚʦʣʷʝʪ ɽ1 = m1ʉ2, ʘ ʜʣʷ ʨʘʙʦʪʳ ʧʦ çʧʨʠʪʷʞʝʥʠʶè ʪʝʣʘ m2 çʚʩʘʩʳʚʘʝʪè ʧʦ 

ʟʘʢʦʥʫ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤʫ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ ʩ ʨʘʜʠʫʩʦʤ R ʠʟ ʦʙʲʸʤʘ ʚʩʝʛʦ 

ʂʦʩʤʦʩʘ. ʆʪʢʫʜʘ ʞʝ ʝʤʫ ʙʨʘʪʴ? 

ɽ1 = m1ʉ2 + ɽG1 

ɺʪʦʨʦʝ ʪʝʣʦ  ɽ2 = m2ʉ2+ɽG2
 

ɽG1 = FR = G m1m2/R = ű1m2 = m2v1
2 

ɽG2 = FR = G m1m2/R = ű2m1 = m1v2
2 

ɽG1 = ɽG2 

ű1m2 = ű2m1 

F = 4́  ű1 ű2 

F = 4́  v1
2v2

2     (6.4) 

(ʛʜʝ v1 ʠ v2 ʩʢʦʨʦʩʪʠ ʤʘʩʩ m1 ʠ m2). 

ʀʥʪʝʨʝʩʥʦ, ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʢʚʘʜʨʘʪʦʚ ʩʢʦʨʦʩʪʝʡ ʪʷʛʦʪʝʶʱʠʭ ʪʝʣ. 

ɿʥʘʯʠʪ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʪʝʣʘ ʧʨʠʪʷʛʠʚʘʣʠʩʴ, ʦʥʠ ʜʦʣʞʥʳ ʜʚʠʛʘʪʴʩʷ, ʪʦ ʝʩʪʴ ʦʙʣʘʜʘʪʴ ʵʥʝʨʛʠʝʡ. (ʂ 
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ʜʚʠʞʝʥʠʶ ʢʘʢ ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʷʚʣʝʥʠʶ ʤʳ ʧʨʠʛʣʷʜʠʤʩʷ ʚ ʛʣʘʚʝ 10). ʊʷʛʦʪʝʥʠʝ ʝʩʪʴ ʚʩʝʛʜʘ, 

ʟʥʘʯʠʪ ʩʪʘʪʠʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʝʣ ʙʳʪʴ ʥʝ ʤʦʞʝʪ. ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʦʜʥʦʛʦ ʪʝʣʘ ʨʘʚʥʘ ʥʫʣʶ, ʪʦ ʥʝʪ ʠ 

ʩʠʣʳ. ʇʘʨʘʜʦʢʩ. ɺʩʸ ʵʪʦ ʪʦʣʢʘʝʪ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʦʥʷʪʠʷ ʩʠʣ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʤʘʪʝʨʠʷ ʚʩʝʛʜʘ ʦʙʣʘʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢ mC2 ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ mv2. ɽʩʣʠ ʜʚʘ ʬʦʪʦʥʘ 

ʜʚʠʞʫʪʩʷ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʉ, ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʨʘʚʥʘ  

F= 4ˊ ʉ4, 

ʛʜʝ ʉ4 ï ʨʘʚʥʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʣʝ ʚʩʝʡ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ. 

ʂʘʢ ʵʪʦ ʧʦʥʠʤʘʪʴ? ʇʨʠ ʩʢʦʨʦʩʪʷʭ ʉ, ʢʦʛʜʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ ʬʦʪʦʥʦʚ ʨʘʚʥʳ ʉ2, 

ʩʠʣʘ ʪʷʛʦʪʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʨʘʚʥʘ ʩʠʣʝ ʪʷʛʦʪʝʥʠʷ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ? ʀ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ. 

ʕʪʦʛʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ. ʇʘʨʘʜʦʢʩ. 

ɺ ʥʦʚʦʡ ʚʳʚʝʜʝʥʥʦʡ ʥʘʤʠ ʬʦʨʤʫʣʝ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ: 

F = 4́  ű1 ű2 

ʥʝ ʦʩʪʘʣʦʩʴ ʥʠ ʤʘʩʩ (ʥʠ ʤʘʩʩʳ ʉʦʣʥʮʘ ʠ ʧʣʘʥʝʪ), ʥʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʥʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʧʦʩʪʦʷʥʥʦʡ. ʊʘʢ ʥʘʟʳʚʘʝʤʘʷ çʩʠʣʘ ʪʷʛʦʪʝʥʠʷè ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʂʦʩʤʦʩʘ, ʘ ʤʘʩʩʳ ʪʝʣ ï ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʤʝʨʘ (ʢʦʵʬʬʠʮʠʝʥʪ) çʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʦʡè ʵʥʝʨʛʠʠ 

ʂʦʩʤʦʩʘ. ʕʪʘ ʬʦʨʤʫʣʘ ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʚʩʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʩʥʠʪʴ ʛʨʘʚʠʪʘʮʠʶ ʥʝ ʜʝʬʦʨʤʘʮʠʝʡ ʩʘʤʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʥʝʡ ʤʘʩʩʘʤʠ, ʢʘʢ ʚ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ) 

ɸ. ʕʡʥʰʪʝʡʥʘ, ʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʦʩʪʦʥ̫ʠʝʤ ʂʦʩʤʦʩʘ, ʢʦʪʦʨʳʡ çʢʦʥʮʝʥʪʨʠʨʫʝʪè ʩʚʦʶ ʵʥʝʨʛʠʶ ʚ 

ʤʘʪʝʨʠʠ, ʩʦʟʜʘʚʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʨʘʟʨʷʞʝʥʠʝ ʚʦʢʨʫʛ ʤʘʩʩ, ʩʦʟʜʘʚʘʷ ʵʥʝʨʛʝʪʠʯʝʩ-

ʢʫʶ çʷʤʫè, ʚ ʢʦʪʦʨʫʶ, ʫʩʣʦʚʥʦ ʛʦʚʦʨʷ, çʧʘʜʘʝʪè ʤʘʪʝʨʠʘʣʴʥʦʝ ʪʝʣʦ. ʇʦʪʝʥʮʠʘʣ çʤʘʪʝʨʠʘʣʴʥʦʛʦè 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʨʘʚʝʥ C2. 

ʉʪʦʢ ʵʥʝʨʛʠʠ ʪʷʛʦʪʝʥʠʷ ʜʣʷ ʤʘʩʩʳ ʄ ʠʟ ʦʙʲʸʤʘ V, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʴʶ S (ʧʦ 

ʬʦʨʤʫʣʝ ɻʘʫʩʩʘ-ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ ÚÚE dS = ÚÚÚdivE dV ï ʩʚʷʟʴ ʪʨʦʡʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʧʦ ʦʙʲʸʤʫ ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʠʥʪʝʛʨʘʣʦʤ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʵʪʦʪ ʦʙʲʸʤ: ÚÚE dS = ÚÚÚdivE dV. 

ʂʦʥʚʝʨʛʝʥʮʠʷ ʤʘʩʩʳ ʚ ʦʙʲʸʤʝ V ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ ʩʬʝʨʳ S ʩ ʨʘʜʠʫʩʦʤ R, ʥʘ ʢʦʪʦʨʦʡ 

ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ ʘ: 

ÚÚ a dS = ÚÚÚdivE dV 

a 4 Ŕ2 = ʄ, 

ʦʪʢʫʜʘ ʘ = ʄ/4ˊR2 ʠ ʄ = a 4ˊR2. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʘʩʩʳ m ʢʘʢ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ, ʧʦʤʝʱʸʥʥʦʛʦ ʚ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʴʶ ʘ = ʄ/4ˊR2, ʨʘʙʦʪʘ-ʵʥʝʨʛʠʷ ʧʦ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʶ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ, ʨʘʚʥʘ 

ɸ = ɽ = FR = mU =m(ű0ïű) = mʘ R= m ʄ/4ˊR2 R, 

ʦʪʢʫʜʘ 

F= m ʘ, 

F= m ʄ/4ˊR2 ï ʟʘʢʦʥʳ ʅʴʶʪʦʥʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ LT-ʩʠʩʪʝʤʝ. 

(ʛʜʝ ʄ ï ʤʘʩʩʘ-ʵʥʝʨʛʠʷ, 

ʘ = ʄ/4ˊR2 = (ű0 ï ű)/R ï ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʵʥʝʨʛʠʠ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ S ʥʘ ʨʘʩʩʪʦʷʥʠʠ R ʦʪ ʮʝʥʪʨʘ ʤʘʩʩʳ ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ. 

U = ȹű = (ű0ïű) = [ű0ï(ű0ïű1] = ʘR = v2, ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʂʦʩʤʦʩʘ ű0=C2 ʠ ʨʘʟʥʦʩʪʴʶ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʂʦʩʤʦʩʘ ű0=C2 ʠ ʵʥʝʨʛʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ S, ʨʘʚʥʳʤ ű0ïű1 = C2ïv2). 

ɺ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʤʘʩʩʦʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ ʚʧʨʦʯʝʤ ʠ ʦʙʨʘʪʥʳʡ 

ʧʨʦʮʝʩʩ ï ʧʨʝʚʨʘʱʝʥʠʝ ʤʘʪʝʨʠʠ ʚ ʵʥʝʨʛʠʶ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʩʪʦʠʪ ʚʳʷʩʥʠʪʴ, ʘ ʩʝʡʯʘʩ ʤʳ ʣʠʰʴ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ 

ɺʩʝʣʝʥʥʦʡ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʛʨʘʚʠ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ű0 = C2 ʠ ʜʦ ʢʘʢʠʭ 

ʧʨʝʜʝʣʦʚ ʵʪʦ ʚʦʟʤʦʞʥʦ ï ʥʘʤ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʦ. ʄʦʞʥʦ ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ 

çʤʘʪʝʨʠʘʣʥɹʫʶè ʵʥʝʨʛʠʶ ʧʝʨʝʡʜʸʪ ʚʩʷ ʵʥʝʨʛʠʷ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè, ʪʦ ʝʩʪʴ çʪʸʤʥʘʷ ʵʥʝʨʛʠʷè 

ʩʪʘʥʝʪ ʷʚʥʦʡ, ʘ ʜʘʣʝʝ ʧʦʡʜʸʪ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ. 

ʇʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ ï ʵʪʦ ʥʠ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ɺʩʝʣʝʥʥʦʡ, ʪʦ ʝʩʪʴ ʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʦʡ ʤʘʪʝʨʠʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʩʠʩʪʝʤʝ 

LT ʧʨʠ ʤʦʱʥʦʩʪʠ ʵʥʝʨʛʠʠ ʂʦʩʤʦʩʘ, ʨʘʚʥʦʡ ʉ5, ʦʙʨʘʟʫʝʪʩʷ ʚ 1 ʩʝʢʫʥʜʫ çʤʘʪʝʨʠʘʣʴʥʦʡè ʵʥʝʨʛʠʠ: 

Em = ʉ5 Ĭ1ʩ= 2,42 Ĭ1042 ʤ5ʩï4. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚʩʷ ʵʥʝʨʛʠʷ çʙʘʨʠʦʥʥʦʡè ʤʘʪʝʨʠʠ ʚʦ 

ɺʩʝʣʝʥʥʦʡ ʦʮʝʥʠʚʘʝʪʩʷ (ʧʨʠ ɟ=2,00162Ĭ10ï26 ʢʛʤï3) 

EM=1,534 Ĭ1070ʢʛʤ2 ʩï2 Ĭ8,38554Ĭ10ï10 ʤ3ʩï2/4ˊ=1,0236 Ĭ1060 ʤ5 ʩï4 

Em/EM=1,0236 Ĭ1060ʤ5ʩï4/2,42Ĭ1042ʤ5ʩï4=2,3642 Ĭ10ï18ʩï1=H0 ï ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ. 
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ɺʩʝ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ ʟʘʢʦʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜʦʙʥʳ. ʅʘʧʨʠʤʝʨ, ʟʘʢʦʥ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʟʘʢʦʥ ʂʫʣʦʥʘ): 

Fk=k g1 g2 /RĮ, 

ʛʜʝ k ï ʢʦʥʩʪʘʥʪʘ, g1 ʠ g2ï ʟʘʨʷʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʪʝʣ, 

RĮ ï ʢʚʘʜʨʘʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʟʘʨʷʞʝʥʥʳʭ ʪʝʣ. 

ɺ ʤʘʛʥʠʪʦʩʪʘʪʠʢʝ ʤʘʛʥʠʪʥʘʷ ʠʥʜʫʢʮʠʷ ʧʦʣʷ ʪʦʞʝ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʠʩʪʦʯʥʠʢʘ: ɺŬ 1/ RĮ, ʪʦʞʝ ʧʦ ʟʘʢʦʥʫ çʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚè ʢʘʢ ʵʪʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʜʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ). 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʧʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʝʣʘ 

ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʢ ʜʨʫʛ ʜʨʫʛʫ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʛʥʦʚʝʥʥʦ, ʘ ʫʩʢʦʨʝʥʠʝ ʪʝʣʘ ʚ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ ʨʘʚʥʦ 

a = GM/R2 

(ʠʟ ʨʘʚʝʥʩʪʚʘ Fʘ = FG , ma = GmM/R2 ʫʩʢʦʨʝʥʠʝ ï ʧʨʦʠʟʚʦʜʥʘʷ ʩʢʦʨʦʩʪʠ ʧʦ ʚʨʝʤʝʥʠ, ʚʝʣʠʯʠʥʘ, 

ʧʦʢʘʟʳʚʘʶʱʘʷ ʥʘ ʩʢʦʣʴʢʦ ʤʝʥʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʪʝʣʘ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ). 

ʀʥʪʝʨʝʩʥʦ, ʚ ʩʠʩʪʝʤʝ ʨʘʟʤʝʨʥʦʩʪʝʡ LT (ʧʨʠ G=1/4ˊ ʠ 1ʢʛ=4ˊG = 8,38554 ʭ10ï10 ʤ3 ʩï2) 

a = M Ĭ8,38554 Ĭ10ï10 ʤ3 ʩï2/4ˊ R2 

ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʵʪʦʡ ʬʦʨʤʫʣʳ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ ʩ ʨʘʜʠʫʩʦʤ R. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʚʝʣʠʯʠʥʘ ʫʩʢʦʨʝʥʠʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʨʘʚʥʘ 

a = Mʟ 8,38554 ʭ10ï10 ʤ3 ʩï2/4ˊ Rʟ
2 = 9,82 ʤ/ʩ2 =g 

(ʛʜʝ Mʟ = 5,9736 Ĭ1024 ʢʛ, Rʟ = 6,371 Ĭ106 ʤ). 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʨʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ, ʨʘʚʥʦʤ ʨʘʟʥʠʮʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ, ȹű =GM/R= v2 

a = GM/R2 = ȹű/R = v2/R ï ʵʪʦ ʫʩʢʦʨʝʥʠʝ ʪʝʣʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 

v, ʢʦʛʜʘ ʢʘʢ ʨʘʟ ʧʨʦʷʩʥʷʝʪʩʷ ʠʩʪʠʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʫʩʢʦʨʝʥʠʷ ʢʘʢ ʨʘʟʥʦʩʪʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʮʝʥʪʨʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʥʝʨʛʠʠ ï 

ʮʝʥʪʨʘ ʤʘʩʩ. 

ʋʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ g ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ. ʊʦʛʜʘ ʨʘʟʥʦʩʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʨʘʚʥʘ 

ȹűʟ = v2 = g Rʟ = 62,563 Ĭ106 ʤ2/ʩ2, ʦʪʢʫʜʘ 

v = 7,91 Ĭ103 ʤ/ʩ  ʥʠ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʧʝʨʚʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. 

ɺʪʦʨʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʜʣʷ ɿʝʤʣʠ ʨʘʚʥʘ v2 = 2 v = 11,2 Ĭ103 ʤ/ʩ. 

ɺʪʦʨʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʜʣʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ (ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʉʦʣʥʮʘ), ʧʨʠ 

ʠʟʚʝʩʪʥʦʡ ʩʢʦʨʦʩʪʠ ʉʦʣʥʮʘ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ɻʘʣʘʢʪʠʢʠ 254 ʢʤ/ʩ (ȹűʩ = 6,45Ĭ1010ʤ2/ʩ2), ʨʘʚʥʘ v2 = 

2 v = 3,592 Ĭ105 ʤ/ʩ. 

ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦʪ ʟʘʢʦʥ ʚʳʧʦʣʥʝ̫ʪʩʷ ʜʣʷ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ, ʘ ʠʤʝʥʥʦ 

ȹű= v2 = ʘR=ʉ2= R2/ʊ 2. 

ʅʘ ʛʨʘʥʠʮʝ ɺʩʝʣʝʥʥʦʡ ʧʨʠ ʩʢʦʨʦʩʪʠ ʉ ʠ ȹű = ʉ2 ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʜʣʷ 

ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ (ʨʘʜʠʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ) ʨʘʚʥʦ 

aű = ȹű/R = ʉ2/R = ʉ/ʊ = ʉH0 = 7,09159 Ĭ10ï10 ʤ/ʩ2. 

ʀʟ ʬʦʨʤʫʣ ʚʳʰʝ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ H0 = a/ʉ, ʪʦʛʜʘ ʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ ʨʘʚʥʘ ʫʩʢʦʨʝʥʠʶ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʟʘ ʩʝʢʫʥʜʫ? ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʥʘʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʩ 

ʫʩʢʦʨʝʥʠʝʤ ʨʘʩʰʠʨʷʝʪʩʷ ɺʩʝʣʝʥʥʘʷ? 

ʄʳ ʟʥʘʝʤ, ʯʪʦ ʩʚʝʪ ʤʘʪʝʨʠʘʣʝʥ, ʪʦʛʜʘ ʧʦʯʝʤʫ ʥʝʣʴʟʷ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʥ çʧʘʜʘʝʪè ʥʘ ʥʘʩ 

ʪʘʢ ʞʝ, ʢʘʢ ʢʘʤʝʥʴ ʧʘʜʘʝʪ ʥʘ ɿʝʤʣʶ, ʩ ʫʩʢʦʨʝʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ? ɼʣʷ ɺʩʝʣʝʥʥʦʡ 

ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʨʘʚʥʦ 

aG = GM/R2 = 7,096 Ĭ10ï10 ʤ/ʩ2 

aű = aG 

(ʛʜʝ M = 17,06729 Ĭ1052 ʢʛ ï ʤʘʩʩʘ ʬʘʢʪʠʯʝʩʢʦʡ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ ɺʩʝʣʝʥʥʦʡ, R = 1,2673546 

Ĭ10 26 ʤ ï ʨʘʜʠʫʩ ɺʩʝʣʝʥʥʦʡ). 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʩʧʫʪʥʠʢʠ çʇʠʦʥʝʨ-10è ʠ çʇʠʦʥʝʨ-11è, ʫʞʝ ʣʝʪʷʱʠʝ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʪʦʨʤʦʟʷʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ (ʟʘʤʝʜʣʝʥʠʝʤ) ʨʘʚʥʳʤ ap å (8,74Ñ1,33) Ĭ10 ï10 ʤ/ʩ2, 

ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʦʨʠʝʡ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʟʥʘʯʝʥʠʶ 

aG = ʉH0 = 7,09159 Ĭ10ï10 ʤ/ʩ2, ʨʘʚʥʳʤ çʫʩʢʦʨʝʥʠʶ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡè. 

ɿʘʤʝʜʣʝʥʠʝ çʇʠʦʥʝʨʦʚè ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʷʩʥʠʪʴ ʚʣʠʷʥʠʝʤ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè ʠ çʪʸʤʥʦʡ 

ʵʥʝʨʛʠʠè. ʊʦʛʜʘ, ʝʩʣʠ çʇʠʦʥʝʨʳè ʟʘʤʝʜʣʷʶʪʩʷ çʪʸʤʥʦʡ ʵʥʝʨʛʠʝʡè, ʪʦ ʚʦʟʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ ʠ 

ʟʘʤʝʜʣʝʥʠʝ ʣʫʯʘ ʩʚʝʪʘ ʚ ʂʦʩʤʦʩʝ, ʪʘʢ ʢʘʢ ʧʦ ʥʘʰʝʡ ʪʝʦʨʠʠ ʚ ʜʚʠʞʝʥʠʠ ʩʧʫʪʥʠʢʦʚ ʠ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʣʫʯʘ ʩʚʝʪʘ ʥʠʢʘʢʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʨʘʟʥʠʮʳ ʥʝʪ. (çʇʠʦʥʝʨ-10è 4 ʜʝʢʘʙʨʷ 1973 
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ʛʦʜʘ ʧʨʦʣʝʪʝʣ ʦʢʦʣʦ ʖʧʠʪʝʨʘ ʠ ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʖʧʠʪʝʨ ʠʟʣʫʯʘʝʪ ʪʝʧʣʘ ʚ 2,5 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ 

ʧʦʣʫʯʘʝʪ ʦʪ ʉʦʣʥʮʘ). 

ʉʚʝʪ, ʩʚʦʙʦʜʥʦ çʧʘʜʘʷè ʢ ʥʘʤ ʩ ʦʢʨʘʠʥ ɺʩʝʣʝʥʥʦʡ ʧʨʠ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ ȹű = ʉ2, ʥʘʙʠʨʘʝʪ ʩʢʦʨʦʩʪʴ ʨʘʚʥʫʶ 

V = aG ʊ = ʉ = 2,99 Ĭ 108 ʤ/ʩ 

(ʛʜʝ ʊ=1/ H = 0,422744 Ĭ1018 ʩ1 = 13,3959 ʤʣʨʜ. ʣʝʪ). 

ʉʧʨʘʰʠʚʘʝʪʩʷ, ʯʪʦ ʞʝ, ʩʚʝʪ ʫ çʛʨʘʥʠʮè ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ ʠʤʝʣ ʩʢʦʨʦʩʪʴ ʨʘʚʥʫʶ 

ʥʫʣʶ? ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ, ʪʘʢ ʢʘʢ ʥʘʰʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚʦ ɺʩʝʣʝʥʥʦʡ 

ʪʦʞʝ ʤʦʞʝʪ ʙʳʪʴ ʦʢʨʘʠʥʦʡ, ʠ ʫ ʥʘʩ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʥʝ ʨʘʚʥʘ ʥʫʣʶ, ʘ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʧʦʩʪʦʷʥʥʦʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ. ʉʦʚʨʝʤʝʥʥʦʡ ʢʦʩʤʦʣʦʛʠʠ 

ʥʠʯʝʛʦ ʥʝ ʦʩʪʘʸʪʩʷ, ʢʘʢ ʧʨʠ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʦʙʲʷʩʥʠʪʴ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ 

ʨʘʩʰʠʨʝʥʠʝʤ ʇʨʦʩʪʨʘʥʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ çʚʟʨʳʚʘè. 

ʅʴʶʪʦʥ (ʂʫʣʦʥ, ɸʤʧʝʨ) ʤʦʛ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʚʳʚʝʩʪʠ ʩʚʦʶ ʬʦʨʤʫʣʫ ʢʘʢ ʩʠʣʫ, ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʧʣʦʱʘʜʠ ʩʬʝʨʳ ʩ ʜʠʘʤʝʪʨʦʤ d, ʨʘʚʥʳʤ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʪʝʣʘʤʠ R. 

ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ S = 4ˊr2 = ˊ(2r)2 = ˊd2,  d2 = S/ˊ,  F = ɔmM/R2. 

ɽʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʠʪʷʛʠʚʘʶʱʠʤʠʩʷ ʪʝʣʘʤʠ R ʨʘʚʥʦ ʜʠʘʤʝʪʨʫ ʩʬʝʨʳ d, ʪʦʛʜʘ ʩʠʣʘ 

çʧʨʠʪʷʞʝʥʠʷè ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʵʪʦʡ ʩʬʝʨʳ S/ˊ, ʪʦ ʝʩʪʴ F = 

ɔmM/R2 = ˊɔmM/S. 

ʏʝʤ ʙʦʣʴʰʝ ʧʦʚʝʨʭʥʦʩʪʴ ʩʬʝʨʳ, ʪʝʤ ʤʝʥʴʰʝ ʩʠʣʘ çʧʨʠʪʷʞʝʥʠʷè. ʌʦʨʤʫʣʳ ʧʦʭʦʞʠ 

(ʧʦʯʝʤʫ-ʪʦ ʧʨʠ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ F ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ RĮ), ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʝʜʠʥʦʡ ʧʨʠʨʦʜʝ ʵʪʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ-ʷʚʣʝʥʠʡ. ʅʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠ ʦʧʠʩʳʚʘʶʪʩʷ 

ʵʪʠʤʠ ʬʦʨʤʫʣʘʤʠ? ʄʦʞʝʪ ʙʳʪʴ, ʪʦ, ʯʪʦ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʨʠʪʞ̫ʝʥʠʝ ʤʘʩʩ ʠʣʠ ʟʘʨʷʜʦʚ ʧʨʠ ʵʪʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ï ʵʪʦ ʚʪʦʨʠʯʥʳʝ ʷʚʣʝʥʠʷ ï ʪʦʣɹʢʦ ʪʦ, ʯʪʦ ʤʳ ʚʠʜʠʤ? ɸ ʧʝʨʚʠʯʥʳʝ ʷʚʣʝʥʠʷ ï 

ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʤʳ ʝʱʸ ʥʝ ʦʪʢʨʳʣʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʩʸ ʚ ʧʨʠʨʦʜʝ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ, ʢʘʢ 

ʙʫʜʪʦ ʚʩʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʝʣʘ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʧʨʠʪʷʛʠʚʘʪʴʩʷ ʢ ʜʨʫʛ ʜʨʫʛʫ, ʦʪ ʪʛ̫ʦʪʝʥʠʷ 

ʧʨʠʜʸʪʩʷ ʦʪʢʘʟʘʪʴʩʷ. ɼʦ ʂʦʧʝʨʥʠʢʘ ʪʦʞʝ, ʚʠʜʷ ʜʚʠʞʝʥʠʝ ʉʦʣʥʮʘ ʧʦ ʥʝʙʫ, ʣʶʜʠ ʩʯʠʪʘʣʠ, ʯʪʦ 

ʉʦʣʥʮʝ ʦʙʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ. 

ʄʫʯʘʷʩʴ ʚ ʧʦʠʩʢʘʭ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʪʷʛʦʪʝʥʠʷ, ʚ ʵʪʦʡ ʛʣʘʚʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʦʥ ʦʧʨʝʜʝʣʝʥʥʦ ʩʚʷʟʘʥʦ ʩʦ ʩʬʝʨʦʡ ʠ ʰʘʨʦʤ. 

çɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ï ʦʜʥʦ ʠʟ ʧʨʠʣʦʞʝʥʠʡ ʟʘʢʦʥʘ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ, 

ʚʩʪʨʝʯʘʶʱʝʛʦʩʷ ʪʘʢʞʝ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʟʣʫʯʝʥʠʡ (ʩʤ. ʥʘʧʨʠʤʝʨ, ɼʘʚʣʝʥʠʝ ʩʚʝʪʘ), ʠ ʷʚʣʷʶʱʝʛʦʩʷ 

ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʩʬʝʨʳ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʜʠʫʩʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʢʚʘʜʨʘʪʠʯʥʦʤʫ ʞʝ ʫʤʝʥʴʰʝʥʠʶ ʚʢʣʘʜʘ ʣʶʙʦʡ ʝʜʠʥʠʯʥʦʡ ʧʣʦʱʘʜʠ ʚ ʧʣʦʱʘʜʴ ʚʩʝʡ 

ʩʬʝʨʳè (ɺʠʢʠʧʝʜʠʷ) 

 çɻʣʘʚʥʘʷ ʦʙʷʟʘʥʥʦʩʪʴ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠ ï ʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʷ ʠʟ ʷʚʣʝʥʠʡ, ʥʝ 

ʠʟʤʳʰʣʷʷ ʛʠʧʦʪʝʟ, ʠ ʚʳʚʦʜʠʪʴ ʧʨʠʯʠʥʳ ʠʟ ʜʝʡʩʪʚʠʡ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʤʳ ʥʝ ʧʨʠʜʝʤ ʢ ʩʘʤʦʡ 

ʧʝʨʚʦʡ ʧʨʠʯʠʥʝ, ʢʦʥʝʯʥʦ, ʥʝ ʤʝʭʘʥʠʯʝʩʢʦʡéè [43, ʀ. ʅʴʶʪʦʥ. ʆʧʪʠʢʘéï ʄ.: ɻʦʩʪʝʭʪʝʦʨʝʪʠʟʜʘʪ, 

1954] 

ʉʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ ʦʙʲʷʩʥʷʝʪ ʤʠʨ ʩ ʧʦʤʦʱʴʶ ʩʦʪʝʥ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʠʣʠ 

ʦʪʪʘʣʢʠʚʘʶʪʩʷ ï ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʠʣʘʤʠ ʯʝʪʨrʸʭ ʪʠʧʦʚ:  

1.ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ (ʚʩʝʤʠʨʥʦʝ ʪʷʛʦʪʝʥʠʝ), 

2.ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ (ʤʝʞʜʫ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʟʘʨʜ̫ʘʤʠ), 

3.ʉʠʣʴʥʦʝ (ʷʜʝʨʥʳʝ ʩʠʣʳ) 

4.ʉʣʘʙʦʝ (ʙʝʪʘ-ʨʘʩʧʘʜ ʷʜʨʘ) 

ʕʪʠ ʩʠʣʳ ʠʤʝʶʪ ʧʦʨʘʟʠʪʝʣʴʥʦ ʨʘʟʥʳʝ ʤʘʩʰʪʘʙʳ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʨʘʩʩʪʦʷʥʠʶ ʥʘ ʢʦʪʦʨʳʭ 

ʦʥʠ ʜʝʡʩʪʚʫʶʪ. ɺ ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠ ʩʣʘʙʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʝʜʠʥʦʝ ʵʣʝʢʪʨʦʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʙʣʘʛʦʜʘʨʷ ʪʝʦʨʠʠ, 

ʢʦʪʦʨʫʶ ʨʘʟʨʘʙʦʪʘʣʠ ʐʝʣʜʦʥ ɻʣʝʰʦʫ, ɸʙʜʫʩ ʉʘʣʘʤ ʠ ʉʪʠʚʝʥ ɺʘʡʥʙʝʨʛ. 

ʋ ʫʯʸʥʳʭ ʝʩʪʴ ʙʦʣʴʰʦʝ ʞʝʣʘʥʠʝ ʦʙʲʝʜʠʥʠʪʴ ʪʝʦʨʠʠ ʵʪʠʭ ʯʝʪʳʨʝʭ ʩʠʣ, ʢʦʪʦʨʳʝ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ ʧʨʝʢʨʘʩʥʦ ʦʧʠʩʳʚʘʁ ʪ ʧʨʠʨʦʜʫ ʚ ʩʚʦʠʭ ʦʙʣʘʩʪʷʭ, ʚ ʦʜʥʫ. ʏʪʦ ʦʥʠ ʪʦʣʴʢʦ ʜʣʷ ʵʪʦʛʦ 

ʥʝ ʜʝʣʘʶʪ, ʠ ʩʪʨʦʷʪ ʩʫʧʝʨʢʦʣʣʘʡʜʝʨʳ ʠ ʧʨʠʜʫʤʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʫʧʝʨʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʦʨʠʠ 

ʚʨʦʜʝ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ, ʩʫʧʝʨʩʪʨʫʥ ʠ ʜʦʭʦʜʷʪ ʜʦ 12 ʠʟʤʝʨʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʛʨʘʚʠʪʘʮʠʷ 

ʥʠʢʘʢ ʥʝ ʧʦʜʜʘʸʪʩʷ. ʉʦʚʝʨʰʝʥʥʦ ʥʝʧʦʥʷʪʥʦ, ʢʘʢ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʠʣʘ ʧʝʨʝʜʘʸʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, 

ʢʘʢ ʦʥʘ ʩʚʷʟʘʥʘ ʩ ʜʨʫʛʠʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʩʠʣʘʤʠ ʠ ʢʘʢ ʝʸ ʩʦʚʤʝʩʪʠʪʴ ʩ ʢʚʘʥʪʦʚʦʡ 

ʤʝʭʘʥʠʢʦʡ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ ʩʠʣʳ ʚʦʟʥʠʢʘʶʪ ʦʪ ʦʙʤʝʥʘ ʯʘʩʪʠʮʘʤʠ, ʘ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʪʷʛʦʪʝʥʠʷ ï ʦʙɦ ʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ï ʠʟ ʛʝʦʤʝʪʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-

ʚʨʝʤʝʥʠ. ʉʦʚʝʨʰʝʥʥʦ ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʪʝʦʨʠʠ. 
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ʄʦʩʢʦʚʩʢʠʡ ʬʠʟʠʢ ɺʘʜʠʤ ʂʥʠʞʥʠʢ, ʧʨʦʞʠʚʰʠʡ ʥʘ ʵʪʦʤ ʩʚʝʪʝ ʪʦʣʴʢʦ 25 ʣʝʪ, ʫʩʧʝʣ ʩʢʘʟʘʪʴ 

ʥʘʤ, ʯʪʦ çʦʙʲʝʜʠʥʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ ʠʜʝʡè  

ʇʦʩʣʫʰʘʝʤʩʷ ɸ. ʕʡʥʰʪʝʡʥʘ: çʅʝʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, ʥʘ 

ʢʦʪʦʨʦʤ ʦʥʘ ʚʦʟʥʠʢʣʘ. ʅʫʞʥʦ ʩʪʘʪʴ ʚʳʰʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʧʦʜʥʷʚʰʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴè 

ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʵʪʠ ʯʝʪʳʨʝ ʩʠʣʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʞʥʦ 

ʦʙʲʝʜʠʥʠʪʴ ʠ ʦʧʠʩʘʪʴ ʝʜʠʥʦʡ ʪʝʦʨʠʝʡ ʪʦʣʴʢʦ ʦʪʢʘʟʘʚʰʠʩʴ ʦʪ ʥʠʭ, ʘ ʠʤʝʥʥʦ: ʩʜʝʣʘʪʴ ʚʚrʦʜ, ʯʪʦ  

1.ʉʠʣ ʚ ʧʨʠʨʦʜʝ ʥʝʪ.  

ʄʳ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʪʦʛʜʘ ʤʳ ʜʦʣʞʥʳ ʧʦʡʪʠ ʜʘʣʴʰʝ:  

2. ɼʚʠʞʝʥʴʷ ʥʝʪ (ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʝʭʘʥʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ), 

3. ɺʨʝʤʝʥʠ ʚ ʂʦʩʤʦʩʝ ʥʝʪ. 

4. ʉʢʦʨʦʩʪʠ ʥʝʪ. 

ʇʨʷʤʦ ʢʘʢʦʡ-ʪʦ çʤʠʩʪʝʨ çʥʝʪè ʧʦʣʫʯʘʝʪʩʷ, ʥʦ ʚ ʩʣʝʜʫʶɦ ʠʭ ʛʣʘʚʘʭ ʤʳ ʧʦʧʳʪʘʝʤʩʷ 

ʦʙʲʷʩʥʠʪʴ ʵʪʠ ʚʳʚʦʜʳ. 

çʅʝ ʜʦʣʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚ ʧʨʠʨʦʜʝ ʠʥʳʭ ʧʨʠʯʠʥ, ʩʚʝʨʭ ʪʝʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʠ 

ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʷʚʣʝʥʠʡ. ʀʙʦ ʧʨʠʨʦʜʘ ʧʨʦʩʪʘéè (ʀ. ʅʴʶʪʦʥ. ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ʄ.-ʃ., 

ʀʟʜ-ʚʦ ɸʅ ʉʉʉʈ, 1943) 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʥʘʜʦ ʥʘʟʚʘʪʴ ʟʘʢʦʥʦʤ ʚʩʝʤʠʨʥʦʛʦ ʠʟʤʝʥʝʥʠʷ, ʪʘʢ 

ʢʘʢ ʪʝʣʘ ʥʝ ʧʨʠʪʷʛʠʚʘʶʪʩʷ, ʥʘʤ ʧʨʦʩʪʦ ʪʘʢ ʢʘʞʝʪʩʷ, ʘ ʂʦʩʤʦʩ ʧʨʦʩʪʦ ʪʘʢ çʠʟʤʝʥʷʝʪʩʷè ʧʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʟʘʢʦʥʘʤ, ʚʳʚʝʜʝʥʥʳʤ ʅʴʶʪʦʥʦʤ. ɺʟʘʠʤʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʤʘʪʝʨʠʠ ʚ ʂʦʩʤʦʩʝ ʥʝʪ, ʘ 

ʝʩʪʴ ʚʦʟʙʫʞʜʸʥʥʳʡ ɺʨʝʤʝʥʝʤ ʂʦʩʤʦʩ, çʜʚʠʞʝʥʠʝèï ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʧʠʩʳʚʘʝʪʩʷ ʟʘʢʦʥʘʤʠ 

ʅʴʶʪʦʥʘ ʠ ʜʨʫʛʠʤʠ ʟʘʢʦʥʘʤʠ. ʅʦ ʫʜʠʚʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ, çɺʩʝ ʦʙʲʝʢʪʳ ʚʦ ɺʩʝʣʝʥʥʦʡ ʚʝʜʫʪ ʩʝʙʷ 

ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ ʛʨʘʚʠʪʘʮʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘè85. ʇʨʘʚʜʘ, ʠ ʉʦʣʥʮʝ ʚʝʜʸʪ ʩʝʙʷ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ 

ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ. ʇʦʩʣʝ ʂʦʧʝʨʥʠʢʘ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʵʪʦ ʥʝ ʪʘʢ. 

ʌʦʨʤʫʣʘ ʅʴʶʪʦʥʘ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, ʠ ʚʩʝ ʜʨʫʛʠʝ ʟʘʢʦʥʳ, ʦʪʢʨʳʪʳʝ ʯʝʣʦʚʝʢʦʤ, 

ʵʪʦ ʟʘʢʦʥʳ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʩʚʦʡʩʪʚʘ ʂʦʩʤʦʩʘ.  

ɽʩʪʴ ʣʠ ʯʪʦ-ʪʦ ʦʙʲʝʜʠʥʷʶʱʝʝ ʚʩʝ ʵʪʠ ʟʘʢʦʥʳ, ʯʪʦ-ʪʦ ʦʙʱʝʝ ʚ ʥʠʭ, ʨʘʟ ʂʦʩʤʦʩ ʝʜʠʥ ʠ 

ʙʝʩʢʦʥʝʯʝʥ? 

çʉʫʱʥʦʩʪʠ ʥʝ ʩʣʝʜʫʝʪ ʫʤʥʦʞʘʪʴ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠè. 

çʅʠʯʪʦ ʥʝ ʜʦʣʞʥʦ ʧʨʠʥʠʤʘʪʴʩʷ ʙʝʟ ʦʩʥʦʚʘʥʠʷ, ʝʩʣʠ ʦʥʦ ʥʝʠʟʚʝʩʪʥʦ ʠʣʠ ʢʘʢ 

ʩʘʤʦʦʯʝʚʠʜʥʦʝ, ʠʣʠ ʧʦ ʦʧʳʪʫè. 

(ʋʣʴʷʤ ʠʟ ʆʢʢʘʤʘ, ʘʥʛʣʠʡʩʢʠʡ ʬʠʣʦʩʦʬ, 1281 ï 1369) 

 çʊʦ, ʯʪʦ ʪʷʛʦʪʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʨʦʞʜʝʥʥʳʤ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʤ ʠ ʥʝʦʪʲʝʤʣʝʤʳʤ 

ʩʚʦʡʩʪʚʦʤ ʤʘʪʝʨʠʠ, ʪʘʢ 

ʯʪʦ ʦʜʥʦ ʪʝʣʦ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʜʨʫʛʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʯʝʨʝʟ ʚʘʢʫʫʤ, ʙʝʟ ʧʦʩʨʝʜʩʪʚʘ 

ʯʝʛʦ-ʣʠʙʦ ʝʱʝ, ʯʪʦ ʧʝʨʝʜʘʚʘʣʦ ʙʳ ʠʭ ʜʝʡʩʪʚʠʝ ʠ ʩʠʣʫ ʦʪ ʦʜʥʦʛʦ ʢ ʜʨʫʛʦʤʫ, ï ʢʘʞʝʪʩʷ ʤʥʝ ʪʘʢʦʡ 

ʜʠʢʦʡ ʥʝʣʝʧʦʩʪʴʶ, ʯʪʦ ʜʫʤʘʶ, ʥʠ ʦʜʠʥ ʯʝʣʦʚʝʢ, ʩʧʦʩʦʙʥʳʡ ʪʨʝʟʚʦ ʤʳʩʣʠʪʴ ʦ ʬʠʣʦʩʦʬʩʢʠʭ 

ʚʝʱʘʭ, ʥʠʢʦʛʜʘ ʥʝ ʚʧʘʣ ʙʳ ʚ ʵʪʦʪ ʘʙʩʫʨʜè (ʀ.ʅʴʶʪʦʥ ʚ ʧʠʩʴʤʝ ʈ.ɹʝʥʪʣʠ) 

çʊʷʛʦʪʝʥʠʝ ʜʦʣʞʥʦ ʚʳʟʳʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʤ ʘʛʝʥʪʦʤ, ʧʦ- 

ʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʧʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʟʘʢʦʥʘʤ; ʤʘʪʝʨʠʘʣʝʥ ʵʪʦʪ ʘʛʝʥʪ ʠʣʠ 

ʥʝʤʘʪʝʨʠʘʣʝʥ, ʷ ʧʨʝʜʦʩʪʘʚʣʷʶ ʩʫʜʠʪʴ ʯʠʪʘʪʝʣʷʤè (ʀ. ʅʴʶʪʦʥ. ʏʝʪʳʨʝ ʧʠʩʴʤʘ ʩʵʨʘ ʀ. ʅʴʪʁʦʥʘ 

ʜʦʢʪʦʨʫ ɹʝʥʪʣʠ) 

ɺ ʩʚʦʸʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤ ʪʨʫʜʝ ï çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʯʘʣʘ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠè, ʚ 

ʢʦʪʦʨʦʤ ʦʧʠʩʘʥʳ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʠ ʟʘʢʦʥʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ 

ʚʨʝʤʷ ʧʦʥʠʤʘʶʪʩʷ ʘʙʩʦʣʶʪʥʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ,  

ʀ. ʅʴʶʪʦʥ ʧʠʰʝʪ, ʯʪʦ ʧʦʥʷʪʠʷ ʚʨʝʤʷ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʤʝʩʪʦ ʠ ʜʚʠʞʝʥʠʝ çʥʝʦʙʭʦʜʠʤʦé 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʘʙʩʦʣʶʪʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ, ʠʩʪʠʥʥʳʝ ʠ ʢʘʞʫʱʠʝʩʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ 

ʦʙʳʜʝʥʥʳʝ. 

 çI. ɸʙʩʦʣʶʪʥʦʝ, ʠʩʪʠʥʥʦʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʩʘʤʦ ʧʦ ʩʝʙʝ ʠ ʧʦ ʩʘʤʦʡ ʩʚʦʝʡ 

ʩʫʱʥʦʩʪʠ, ʙʝʟ ʚʩʷʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʯʝʤʫ-ʣʠʙʦ ʚʥʝʰʥʝʤʫ ʧʨʦʪʝʢʘʝʪ ʨʘʚʥʦʤʝʨʥʦ ʠ ʠʥʘʯʝ 

ʥʘʟʳʚʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ, ʢʘʞʫʱʝʝʩʷ ʠʣʠ ʦʙʳʜʝʥʥʦʝ ʚʨʝʤʷ ʝʩʪʴ ʠʣʠ ʪʦʯʥʘʷ ʠʣʠ ʠʟʤʝʥʯʠʚʘʷ, 

ʧʦʩʪʠʛʘʝʤʘʷ ʯʫʚʩʪʚʘʤʠ, ʚʥʝʰʥʷʷ, ʩʦʚʝʨʰʘʝʤʘʷ ʧʨʠ ʧʦʩʨʝʜʩʪʚʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʚʠʞʝʥʠʷ ʤʝʨʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, ʫʧʦʪʨʝʙʣʷʝʤʘʷ ʚ ʦʙʳʜʝʥʥʦʡ ʞʠʟʥʠ ʚʤʝʩʪʦ ʠʩʪʠʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʚʨʝʤʝʥʠ, ʢʘʢ ʪʦ: ʯʘʩ, ʜʝʥʴ, ʤʝʩʷʮ, ʛʦʜ. 

                                                      
85 ʄʦʨʠʩ ʂʣʘʡʥ. ʄʘʪʝʤʘʪʠʢʘ. ʇʦʠʩʢ ʠʩʪʠʥʳ. [43, ʩ. 246]. 
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II. ɸʙʩʦʣʶʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦ ʩʘʤʦʡ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʯʝʤʫ ʙʳ ʪʦ 

ʥʠ ʙʳʣʦ ʚʥʝʰʥʝʤʫ ʦʩʪʘʝʪʩʷ 

ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʳʤ ʠ ʥʝʧʦʜʚʠʞʥʳʤ. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʝʩʪʴ ʝʛʦ ʤʝʨʘ ʠʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʦʜʚʠʞʥʘʷ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʰʠʤʠ ʯʫʚʩʪʚʘʤʠ ʧʦ ʧʦʣʦʞʝʥʠʶ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʳʭ ʪʝʣ, ʠ ʢʦʪʦʨʦʝ ʚ 

ʦʙʳʜʝʥʥʦʡ ʞʠʟʥʠ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝʧʦʜʚʠʞʥʦʝ: ʪʘʢ ʥʘʧʨʠʤʝʨ, ʧʨʦʪʷʞʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜʟʝʤʥʦʛʦ, ʚʦʟʜʫʭʘ ʠʣʠ ʥʘʜʟʝʤʥʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʠʭ ʧʦʣʦʞʝʥʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠè [24, ʩʪʨ.30, ʀ.ʅʴʶʪʦʥ. çʅʘʯʘʣʘ éè] 

çIII. ʄʝʩʪʦ ʝʩʪʴ ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʥʠʤʘʝʤʘʷ ʪʝʣʦʤéè 

 IV. ɸʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ ʝʩʪʴ ʧʝʨʝʤʝʱʝʥʠʝ ʪʝʣʘ ʠʟ ʦʜʥʦʛʦ ʘʙʩʦʣʶʪʥʦʛʦ ʝʛʦ ʤʝʩʪʘ ʚ 

ʜʨʫʛʦʝ, ʦʪʥʦʩʠʪʝʣʥɹʦʝ ï ʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʞʝè [24, ʩʪʨ.31, ʀ.ʅʴʶʪʦʥ. 

çʅʘʯʘʣʘ éè] 

ɸʙʩʦʣʶʪʥʦʝ ʚʨʝʤʷ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʘʩʪʨʦʥʦʤʠʠ ʦʪ ʦʙʳʜʝʥʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʚʨʝʤʝʥʠ 

ʫʨʘʚʥʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʀʙʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʦʣʥʝʯʥʳʝ ʩʫʪʢʠ, ʧʨʠʥʠʤʘʝʤʳʝ ʧʨʠ ʦʙʳʜʝʥʥʦʤ 

ʠʟʤʝʨʝʥʠʠ ʚʨʝʤʝʥʠ ʟʘ ʨʘʚʥʳʝ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʤʝʞʜʫ ʩʦʙʦʶ ʥʝʨʘʚʥʳ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ (ʚ ʧʨʠʨʦʜʝ) ʪʘʢʦʛʦ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʤ ʚʨʝʤʷ ʤʦʛʣʦ ʙʳ ʠʟʤʝʨʷʪʴʩʷ ʩ 

ʩʦʚʝʨʰʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ. ɺʩʝ ʜʚʠʞʝʥʠʷ ʤʦʛʫʪ ʫʩʢʦʨʷʪʴʩʷ ʠʣʠ ʟʘʤʝʜʣʷʪʴʩʷ, ʪʝʯʝʥʠʝ ʞʝ 

ʘʙʩʦʣʶʪʥʦʛʦ ʚʨʝʤʝʥʠ ʠʟʤʝʥʠʪʴʩʷ ʥʝ ʤʦʞʝʪè 

çʂʘʢ ʥʝʠʟʤʝʥʝʥ ʧʦʨʷʜʦʢ ʯʘʩʪʝʡ ʚʨʝʤʝʥʠ, ʪʘʢ ʥʝʠʟʤʝʥʝʥ ʠ ʧʦʨʷʜʦʢ ʯʘʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɽʩʣʠ ʙʳ ʦʥʠ ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʠʟ ʤʝʩʪ ʩʚʦʠʭ, ʪʦ ʦʥʠ ʧʨʦʜʚʠʥʫʣʠʩʴ ʙʳ (ʪʘʢ ʩʢʘʟʘʪʴ) ʚ ʩʘʤʠʭ ʩʝʙʷ, 

ʠʙʦ ʚʨʝʤʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʩʪʘʚʣʷʶʪ ʢʘʢ ʙʳ ʚʤʝʩʪʠʣʠʱʘ ʩʘʤʠʭ ʩʝʙʷ ʠ ʚʩʝʛʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ. 

ɺʦ ʚʨʝʤʝʥʠ ʚʩʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʤʳʩʣʝ ʧʦʨʷʜʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ï ʚ 

ʩʤʳʩʣʝ ʧʦʨʷʜʢʘ ʧʦʣʦʞʝʥʠʷ. ʇʦ ʩʘʤʦʡ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ ʦʥʠ ʩʫʪʴ ʤʝʩʪʘ, ʧʨʠʧʠʩʳʚʘʪʴ ʞʝ 

ʧʝʨʚʠʯʥʳʤ ʜʚʠʞʝʥʠʷ ʥʝʣʝʧʦ. ɺʦʪ ʵʪʠ-ʪʦ ʤʝʩʪʘ ʠ ʩʫʪʴ ʤʝʩʪʘ ʘʙʩʦʣʶʪʥʳʝ, ʠ ʪʦʣʴʢʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠʟ ʵʪʠʭ ʤʝʩʪ ʩʦʩʪʘʚʣʷʶʪ ʘʙʩʦʣʶʪʥʳʝ ʜʚʠʞʝʥʠʷ. 

 ʆʜʥʘʢʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʚʦʟʤʦʞʥʦ ʥʠ ʚʠʜʝʪʴ, ʥʠ ʢʘʢ-ʥʠʙʫʜʴ ʠʥʘʯʝ ʨʘʟʣʠʯʠʪʴ ʧʨʠ ʧʦʤʦʱʠ 

ʥʘʰʠʭ ʯʫʚʩʪʚ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʜʥʫ ʦʪ ʜʨʫʛʦʡ, ʠ ʚʤʝʩʪʦ ʥʠʭ ʧʨʠʭʦʜʠʪʴʩʷ 

ʦʙʨʘʱʘʪʴʩʷ ʢ ʠʟʤʝʨʝʥʠʷʤ, ʜʦʩʪʫʧʥʳʤ ʯʫʚʩʪʚʘʤ.è 

çʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʤʝʩʪʦ ʘʙʩʦʣʶʪʥʳʭ ʤʝʩʪ ʠ ʜʚʠʞʝʥʠʡ ʧʦʣʴʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠè 

çʄʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦʢʦʷʱʝʛʦʩʷ ʪʝʣʘ, ʢ 

ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʪʥʦʩʠʪʴ ʤʝʩʪʘ ʠ ʜʚʠʞʝʥʠʷ ʧʨʦʯʠʭè [24, ʩʪʨ.31ï32, ʀ.ʅʴʶʪʦʥ. 

çʅʘʯʘʣʘ éè] 

 çʉʚʦʡʩʪʚʦ ʜʚʠʞʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʯʘʩʪʠ, ʩʦʭʨʘʥʷʶʱʠʝ ʧʦʩʪʦʷʥʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʣʦʤʫ, ʫʯʘʩʪʚʫʶʪ ʚ ʜʚʠʞʝʥʠʠ ʵʪʦʛʦ ʮʝʣʦʛʦè 

çéʪʝʣʦ, ʜʚʠʞʫʱʝʝʩʷ ʚ ʧʦʜʚʠʞʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʫʯʘʩʪʚʫʝʪ ʠ ʚ ʜʚʠʞʝʥʠʠ ʵʪʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʵʪʦʤʫ ʪʝʣʦ, ʜʚʠʞʫʱʝʝʩʷ ʦʪ ʧʦʜʚʠʞʥʦʛʦ ʤʝʩʪʘ, ʫʯʘʩʪʚʫʝʪ ʚ ʜʚʠʞʝʥʠʠ 

ʩʚʦʝʛʦ ʤʝʩʪʘè [24, ʩʪʨ.33] 

çʇʨʠʯʠʥʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʨʘʟʣʠʯʘʁ ʪʩʷ ʠʩʪʠʥʥʳʝ ʠ ʢʘʞʫʱʠʝʩʷ ʜʚʠʞʝʥʠʷ, 

ʩʫʪʴ ʪʝ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʥʘʜʦ ʢ ʪʝʣʘʤ ʧʨʠʣʦʞʠʪʴ, ʯʪʦʙʳ ʧʨʦʠʟʚʝʩʪʠ ʵʪʠ ʜʚʠʞʝʥʠʷè [24, ʩʪʨ.34] 

çʈʘʩʧʦʟʥʘʥʠʝ ʠʩʪʠʥʥʳʭ ʜʚʠʞʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʪʝʣ ʠ ʪʦʯʥʦʝ ʠʭ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʦʪ 

ʢʘʞʫʱʠʭʩʷ ʚʝʩʴʤʘ ʪʨʫʜʥʦ, ʠʙʦ ʯʘʩʪʠ ʪʦʛʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦ ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʣʦʩʴ 

ʠ ʚ ʢʦʪʦʨʦʤ ʩʦʚʝʨʰʘʶʪʩʷ ʠʩʪʠʥʥʳʝ ʜʚʠʞʝʥʠʷ ʪʝʣ, ʥʝ ʦʱʫʱʘʶʪʩʷ ʥʘʰʠʤʠ ʯʫʚʩʪʚʘʤʠè [24, 

ʩʪʨ.36] 

 çʅʘʭʦʞʜʝʥʠʝ ʞʝ ʠʩʪʠʥʥʳʭ ʜʚʠʞʝʥʠʡ ʪʝʣ ʧʦ ʧʨʠʯʠʥʘʤ, ʠʭ ʧʨʦʠʟʚʦʜʷʱʠʤéè ï ʷʚʠʣʦʩʴ 

ʮʝʣʴʶ çʄʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʯʘʣéè 

çII. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʠ ʚʥʝ ʩʚʷʟʠ ʩ ʢʘʢʠʤ-ʥʠʙʫʜʴ ʚʥʝʰʥʠʤ ʧʨʝʜʤʝʪʦʤ ʘʙʩʦʣʶʪʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʩʪʘʸʪʩʷ ʚʩʝʛʜʘ ʨʘʚʥʳʤ ʠ ʥʝʧʦʜʚʠʞʥʳʤè 

çéʆʪʥʦʩʠʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʝʩʪʴ ʤʝʨʘ ʠʣʠ ʧʦʜʚʠʞʥʘʷ ʯʘʩʪʴ ʧʝʨʚʦʛʦ, ʪ.ʝ. 

ʘʙʩʦʣʶʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè. 

çɼʝʡʩʪʚʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʘʙʩʦʣʶʪʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ 

ʨʘʟʣʠʯʥʳ ʤʝʞʜʫ ʩʦʙʦʶ, ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʦʙʝʞʥʳʝ ʩʠʣʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʦʪ ʦʩʠ ʜʚʠʞʝʥʠʷ. ʇʨʠ 

ʜʚʠʞʝʥʠʠ ʚ ʢʨʫʛʝ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʵʪʠ ʩʠʣʳ ʥʝ ʩʫʱʝʩʪʚʫʶʪè [24, ʩ.33, ʀ.ʅʴʶʪʦʥ. ʅʘʯʘʣʘ 

é]? 

çʇʨʠʪʷʞʝʥʠʷ ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʷʪ ʢ ʪʝʣʘʤ, ʠ ʧʦ ʪʨʝʪʴʝʤʫ ʟʘʢʦʥʫ ʜʝʡʩʪʚʠʷ ʪʝʣ 

ʧʨʠʪʷʛʠʚʘʶʱʠʭ ʠ ʧʨʠʪʷʛʠʚʘʝʤʳʭ ʚʩʝʛʜʘ ʚʟʘʠʤʥʳ ʠ ʨʘʚʥʳè [24, ʩʪʨ.216, ʀ.ʅʴʶʪʦʥ. ʅʘʯʘʣʘ é] 

çʇʨʠʪʷʞʝʥʠʷè ʚʩʝʛʜʘ ʧʦʪʦʤʫ ʠ ʧʨʦʠʩʭʦʜʷʪ ʢ ʪʝʣʘʤ, ʧʦʪʦʤʫ ʯʪʦ ʪʝʣʘ-ʤʘʩʩʳ ʜʣʷ ʩʚʦʝʛʦ 

çʩʫʱʝʩʪʚʦʚʘʥʠʷè ʚʩʘʩʳʚʘʶʪ ʵʥʝʨʛʠʶ ʂʦʩʤʦʩʘ, ʦʙʨʘʟʫʷ ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ, 
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ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ (ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ) ʠ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʙʫʜʪʦ ʧʝʨʝʤʝʱʝʥʠʝï ʜʚʠʞʝʥʠʝ 

ʵʥʝʨʛʠʠ-ʤʘʩʩʳ, ʯʪʦ ʤʳ ʠ ʚʦʩʧʨʠʥʠʤʘʝʤ ʢʘʢ ʧʨʠʪʷʞʝʥʠʝ ʪʝʣ. 

çéʨʘʩʩʤʘʪʨʠʚʘʷ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʫʶ ʩʠʣʫ ʢʘʢ ʧʨʠʪʷʞʝʥʠʝ, ʭʦʪʷ ʩʣʝʜʦʚʘʣʦ ʙʳ, ʝʩʣʠ 

ʚʳʨʘʞʘʪʴʩʷ ʬʠʟʠʯʝʩʢʠ, ʠʤʝʥʦʚʘʪʴ ʝʝ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦ ʥʘʧʦʨʦʤ. ʅʦ ʪʝʧʝʨʴ ʤʳ ʟʘʥʠʤʘʝʤʩʷ 

ʤʘʪʝʤʘʪʠʢʦʡ ʠ, ʦʩʪʘʚʣʷʷ ʚ ʩʪʦʨʦʥʝ ʬʠʟʠʯʝʩʢʠʝ ʩʧʦʨʳéè [24, ʩʪʨ.216, ʀ.ʅʴʶʪʦʥ. ʅʘʯʘʣʘ é] 

çɼʦʧʫʩʪʠʪʴ, ʯʪʦ é ʦʜʥʦ ʪʝʣʦ ʜʦʣʞʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʯʝʨʝʟ ʧʫʩʪʦʪʫ ʥʘ 

ʜʨʫʛʦʝéï ʝʩʪʴ ʜʣʷ ʤʝʥʷ ʥʝʣʝʧʦʩʪʴéè (ʅʴʶʪʦʥ) 

ɺʠʜʠʤʦ, ʜʘʣʴʥʦʜʝʡʩʪʚʠʷ ʥʝʪ ʚ ʂʦʩʤʦʩʝ ʚ ʧʨʠʥʮʠʧʝ, ʘ ʝʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʦʣʥ ʂʦʩʤʦʩʘ. 

ʌʦʨʤʫʣʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: 

FG = G m1 m2 /RĮ,  

ʛʜʝ G ï ʢʦʥʩʪʘʥʪʘ, m1 ʠ m2 ï ʤʘʩʩʳ ʪʝʣ, RĮ ï ʢʚʘʜʨʘʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʪʝʣ. 

ɿʘʢʦʥ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʟʘʢʦʥ ʂʫʣʦʥʘ): 

Fk=k g1 g2 /RĮ 

ʛʜʝ k ï ʢʦʥʩʪʘʥʪʘ, g1 ʠ g2ï ʟʘʨʷʜʳ ʪʝʣ, RĮ ï ʢʚʘʜʨʘʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ 

ʟʘʨʷʞʝʥʥʳʭ ʪʝʣ. 

ʌʦʨʤʫʣʳ ʧʦʭʦʞʠ (ʧʦʯʝʤʫ-ʪʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ F ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ RĮ), ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʝʜʠʥʦʡ ʧʨʠʨʦʜʝ ʵʪʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ï ʷʚʣʝʥʠʡ. ʅʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠ ʦʧʠʩʚrʘʶʪʩʷ 

ʵʪʠʤʠ ʬʦʨʤʫʣʘʤʠ? ʄʦʞʝʪ ʙʳʪʴ, ʪʦ, ʯʪʦ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʨʠʪʷʞʝʥʠʝ ʤʘʩʩ ʠʣʠ ʟʘʨʷʜʦʚ ʧʨʠ ʵʪʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ï ʵʪʦ ʚʪʦʨʠʯʥʳʝ ʷʚʣʝʥʠʷ ï ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʤʳ ʚʠʜʠʤ? ɸ ʧʝʨʚʠʯʥʳʝ ʷʚʣʝʥʠʷ ï 

ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʤʳ ʝʱʸ ʥʝ ʦʪʢʨʳʣʠ. 

ʇʦʭʦʞʝ, ʧʨʠʨʦʜʘ ʩʠʣʳ ʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʜʨʫʛʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ, 

ʢʘʢ ʤʳ ʝʸ ʧʦʥʠʤʘʝʤ.  

çʅʝ ʜʦʣʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚ ʧʨʠʨʦʜʝ ʠʥʳʭ ʧʨʠʯʠʥ, ʩʚʝʨʭ ʪʝʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʠ 

ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʷʚʣʝʥʠʡ. ʀʙʦ ʧʨʠʨʦʜʘ ʧʨʦʩʪʘéè (ʀ. ʅʴʶʪʦʥ. ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ʄ.-ʃ., 

ʀʟʜ-ʚʦ ɸʅ ʉʉʉʈ, 1943) 

çɻʝʥʠʡ ʝʩʪʴ ʪʝʨʧʝʥʠʝ ʤʳʩʣʠ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʚ ʠʟʚʝʩʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠè (ʅʴʶʪʦʥ) 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʚ ʬʦʨʤʫʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ FG = G m1 m2 /RĮ ʥʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʧʦʩʪʦʷʥʥʫʶ, ʨʘʚʥʫʶ ʚ ʩʠʩʪʝʤʝ ʉʀ G = 6,672 ʭ10ï11 ʤ3ʩï2ʢʛï1, ʦʩʦʙʝʥʥʦ ʥʘ ʝʸ 

ʨʘʟʤʝʨʥʦʩʪʴ ʤ3ʩï2ʢʛï1. ʇʦ ʪʝʦʨʠʠ ʨʘʟʤʝʨʥʦʩʪʝʡ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ G = Mï1 L 3 Tï2 

G = V/m T2 =1/T2ɟ = Ho
2/ɟ ï ʠʥʪʝʨʝʩʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ, 

ʧʣʦʪʥʦʩʪʴʶ, ʚʨʝʤʝʥʝʤ ʠ ʧʦʩʪʦʷʥʥʦʡ ʍʘʙʙʣʘ. ɽʩʣʠ ʧʣʦʪʥʦʩʪʴ ɺʩʝʣʝʥʥʦʡ ʚ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ 

ʦʜʠʥʘʢʦʚʘʷ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. ʄʦʞʝʪ ʵʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʩ ʯʘʩʪʦʪʦʡ, ʨʘʚʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʍʘʙʙʣʘ, ʩʦ ʚʨʝʤʝʥʝʤ 

ʟʘʪʫʭʘʶʪ ʚ ʩʪʨʫʢʪʫʨʘʭ ʂʦʩʤʦʩʘ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʫʤʝʥʴʰʘʝʪʩʷ. 

(ʛʜʝ m/V = ɟ ï ʧʣʦʪʥʦʩʪʴ,  1/T2=Ho 
2 , ʛʜʝ Ho= 2,3655 ʭ10ï18ʩï1 ïʧʦʩʪʦʷʥʥʘʷ ʍʘʙʙʣʘ) 

ɽʩʣʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ (2012 ʛʦʜ) ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʥʝʟʘʚʠʩʠʤʦ ʠʟʤʝʨʝʥʥʘʷ, 

ʨʘʚʥʘ G =6,67384 ʭ10ï11 ʤ3ʩï2ʢʛï1 ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʩʦʙʣʶʜʘʝʪʩʷ, ʘ ʚʨʝʤʷ ʞʠʟʥʠ ɺʩʝʣʝʥʥʦʡ T=13,395 

ʤʣʨʜ. ʣʝʪ=0,4227 ʭ1018 ʩ ʪʘʢʞʝ ʦʮʝʥʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ, ʪʦʛʜʘ ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʠ ʨʘʚʥʘ: 

ɟ =1/T2G = 1/(0,4227 ʭ1018 ʩ)2 ʭ6,67384 ʭ10ï11 ʤ3ʩï2ʢʛï1 =0,83861 ʭ10ï25 ʢʛʤï3 

ʠʣʠ ɟ =1/T2G = Ho
2/G = 0, 83861 ʭ10ï25 

ɟ =1/T2G =0,83861 ʭ10ï25 ʢʛʤï3 

ʇʨʠʤʝʤ  ɟ =8,3861 ʭ10ï26 ʢʛʤï3 ï ʵʪʦ ʧʣʦʪʥʦʩʪʴ çʪʝʤʥʦʡ ʤʘʪʝʨʠʠè 

ʉʚʷʟʴ ʵʥʝʨʛʠʠ ʩʦ ʚʨʝʤʝʥʝʤ:  

G = V/m T2 =1/T2ɟ 

T2 = 1/ Gɟ = 1/ G 3/4 E/́R3 ʉ2 = 4/3 ́ R3 ʉ2/EG = Vʉ2/EG 

ʠʣʠ E = Vʉ2/G T2 ï ʵʪʦ ʵʥʝʨʛʠʷ ʂʦʩʤʦʩʘ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʘʷ ʚ ʦʙʲʝʤʝ; ʪʦʣʴʢʦ ʯʪʦ ʟʘ ʚʨʝʤʷ ʚ 

ʵʪʦʡ ʬʦʨʤʫʣʝ? ɺʨʝʤʷ ʩ ʥʘʯʘʣʘ çɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘè? (ʵʥʝʨʛʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʚʥʘ ʧʦ 

ʕʡʥh ʪʝʡʥʫ E=mʉ2 ) 

(ɟ=ʄ/V=E/ʉ2/4/3ˊR3 =3/4E/ˊR3 ʉ2, ʛʜʝ ʄ=E/ʉ2  V= 4/3ˊR3) 

ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʜʘʥʥʳʤ  

Ho=74,2(ʢʤʩï1)ʄʧʢ=2,4044 ʭ10ï18ʩï1, ʪʦʛʜʘ ʊ=0,4159ʭ1018 ʩ= ʤʣʨʜ. ʣʝʪ 

C = 2,99792 ʭ108 ʤʩï1 

G = 6,6743 ʭ10ï11 ʤ3ʩï2ʢʛï1 

R = 0,4159 ʭ1018 ʩ ʭ 2,99792 ʭ108 ʤʩï1 = 1,2468 ʭ1026 ʤ 

V = 4/3 ˊR3 = 8,11856 ʭ1078 ʤ3 

ɟ =1/T2G = 1/(0,4159 ʭ1018 ʩ)2 ʭ6,6743 ʭ10ï11 ʤ3ʩï2ʢʛï1 =0,865 ʭ10ï25 ʢʛʤï3 
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ʄ = Vɟ=8,11856ʭ1078ʤ3ʭ0,8662 ʭ10ï25 ʢʛʤï3=7,0323 ʭ 1053 ʢʛ 

E = ʄC2 = Vɟ C2 = VC2 1/T2G = Vʉ2/G T2 

E = Vʉ2/G T2 =8,11856 ʭ1078 ʭ 2,99792ʭ2,99792ʭ1016/6,6743 ʭ10ï11 ʭ(0,4159 ʭ1018)2 =6,320 

ʭ1070 ʢʛʤ2ʩï2  

ʏʪʦ ʵʪʘ ʟʘ ʵʥʝʨʛʠʷ? ʕʥʝʨʛʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ? ʀʣʠ ʵʥʝʨʛʠʷ ʩʪʨʫʢʪʫʨʳ ʂʦʩʤʦʩʘ? ɺ ʬʦʨʤʫʣʫ 

ʥʝ ʚʭʦʜʠʪ ʤʘʩʩʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʥʘ ʨʘʚʥʘ  

Em =Mʉ2 ï ʤʦʞʝʪ ʵʪʦ ʵʥʝʨʛʠʷ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʤʘʩʩʫ? 

Em =Mʉ2 (ʵʥʝʨʛʠʷ ʪʝʣʘ ʩ ʤʘʩʩʦʡ ʧʦʢʦʷ) =6,320 ʭ1070 ʢʛʤ2ʩï2 

Eʢ = Mʉ2/2 (ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʰʘʨʘ) = 3,160 ʭ1070 ʢʛʤ2ʩï2 

Eʢʚ = Mʉ2/5 (ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚʨʘʱʝʥʠʷ ʰʘʨʘ) =1,264 ʭ1070 ʢʛʤ2ʩï2 

EG = 3/5 GM2/R (ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʵʥʝʨʛʠʷ ʰʘʨʘ)  =15,88 ʭ1070 ʢʛʤ2ʩï2 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʵʥʝʨʛʠʠ ʩʫʤʤʘʨʥʘʷ ʵʥʝʨʛʠʷ ʟʘʤʢʥʫʪʦʡ 

ʩʠʩʪʝʤʳ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ.  

EG = E + Em + Eʢ = Vʉ2/G T2 + Mʉ2 + Mʉ2/2 = 6,320 ʭ1070 + 6,320 ʭ1070+3,160 ʭ1070=15, 80 

ʭ1070 ʢʛʤ2ʩï2 =3/5GM2/R=15,88ʭ1070 ʢʛʤ2ʩï2 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʵʥʝʨʛʠʷ ɺʩʝʣʝʥʥʦʡ ʨʘʚʥʘ ʩʫʤʤʝ E + Em + Eʢ = Vʉ2/G T2 + Mʉ2 + Mʉ2/2 = 

3/5GM2/R = EG 

3/5GM2/R = Vʉ2/G T2 + Mʉ2 + Mʉ2/2  -ʫʨʘʚʥʝʥʠʝ ɺʩʝʣʝʥʥʦʡ 

ʏʪʦ ʥʘʨʫʰʘʝʪ ʨʘʚʥʦʚʝʩʠʝ? ɺʨʝʤʷ? ɽʩʣʠ ʙʳ ɺʨʝʤʷ ʦʩʪʘʥʦʚʠʣʦʩʴ? 

ɽʩʣʠ Vʉ2/G T2 = Mʉ2, ʪʦʛʜʘ 

3/5GM2/R = 5/2Vʉ2/GT2 ʠʣʠ  

6 G2M 2T2 = 25 Vʉ2R ʠʣʠ 

8ˊ R2 ɟ2G2T2 =25ʉ2 = const 

ʆʪʢʫʜʘ ʞʝ çʙʝʨʝʪʩʷè ʪʦʛʜʘ ʩʪʦʣʴʢʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ? ɸ ʢʫʜʘ çʜʝʚʘʪʴè 

ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʨʘʱʝʥʠʷ ɺʩʝʣʝʥʥʦʡ? 

Eʢʚ = Mʉ
2/5 (ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚʨʘʱʝʥʠʷ ʰʘʨʘ) =1,264 ʭ1070 ʢʛʤ2ʩï2 

ʊʨʠ ʟʘʢʦʥʘ ʤʝʭʘʥʠʢʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʬʫʥʜʘʤʝʥʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʠ ʧʦʟʚʦʣʷʶʱʠʝ 

ʥʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʜʣʷ ʣʶʙʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʠʟʚʝʩʪʥʳʭ ʩʠʣʘʭ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʀ. ʅʴʶʪʦʥʦʤ ʚ ʢʥʠʛʝ çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʯʘʣʘ ʥʘʪʫʨʘʣɹʥʦʡ ʬʠʣʦʩʦʬʠʠè :  

1.ɿʘʢʦʥ ʠʥʝʨʮʠʠ. 

çɿʘʢʦʥ Iè 

çɺʩʷʢʦʝ ʪʝʣʦ ʧʨʦʜʦʣʞʘʝʪ ʫʜʝʨʞʠʚʘʪʴʩʷ ʩ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʠʣʠ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʧʦʢʘ ʠ ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʥʝ ʧʦʥʫʞʜʘʝʪʩʷ ʧʨʠʣʦʞʝʥʥʳʤʠ ʩʠʣʘʤʠ 

ʠʟʤʝʥʷʪʴ ʵʪʦ ʩʦʩʪʦʷʥʠʝè [25, ʩ.39] 

ɺ ʩʚʝʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

çɺʩʷʢʦʝ ʪʝʣʦ ʧʨʦʜʦʣʞʘʝʪ ʫʜʝʨʞʠʚʘʪʴʩʷ ʩ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʠʣʠ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʧʦʢʘ ʠ ʧʦʩʢʦʣʴʢʫ, ʥʝ ʠʟʤʝʥʠʪʩʷ ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ çʪʝʣʦʤè ʠ ʂʦʩʤʦʩʦʤè 

 2.ɿʘʢʦʥ ʜʚʠʞʝʥʠʷ, ʩʚʷʟʳʚʘʶʱʠʡ ʩʠʣʫ, ʧʨʠʣʦʞʝʥʥʫʶ ʢ ʪʝʣʫ ʩ ʧʦʣʫʯʘʶʱʠʤʩʷ ʦʪ ʵʪʦʛʦ 

ʫʩʢʦʨʝʥʠʝʤ, ʛʜʝ ʤʘʩʩʘ ï ʤʝʨʘ ʠʥʝʨʪʥʦʩʪʠ ʪʝʣʘ. 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʅʴʶʪʦʥʘ: 

 çɿʘʢʦʥ IIè 
çʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʨʠʣʦʞʝʥʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʝ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʪʦʡ ʧʨʷʤʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʵʪʘ ʩʠʣʘ ʜʝʡʩʪʚʫʝʪè [25, ʩ.40] 

ʅʘʰʘ ʬʦʨʤʫʣʠʨʦʚʢʘ: 

çʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʫʨʘʚʥʠʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚè ? 

 3.ɿʘʢʦʥ ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. ɺʩʝ ʩʠʣʳ ʚ ʧʨʠʨʦʜʝ ʨʦʞʜʘʶʪʩʷ ʧʘʨʘʤʠ. 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʅʴʶʪʦʥʘ: 

   çɿʘʢʦʥ IIIè 
çɼʝʡʩʪʚʠʶ ʚʩʝʛʜʘ ʝʩʪʴ ʨʘʚʥʦʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ, ʠʥʘʯʝ ï 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʪʝʣ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʤʝʞʜʫ ʩʦʙʦʶ ʨʘʚʥʳ ʠ ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʩʪʦʨʦʥʳè [25, ʩ.41] 

ɺ ʩʚʝʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ çɿʘʢʦʥ IIIè ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ʈʘʙʦʪʘ = ʵʥʝʨʛʠʷ :  ɸ=ɽ= FR= 4ˊR ű1 ű2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ʄʆʀ: ɼʘʣʴʰʝ ʷ ʢʥʠʛʫ ʥʝ ʦʩʠʣʠʣʘ... 
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