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ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ  

ʉʫʧʨʝʤʘʪʠʟʤ ʠ ʠʥʬʦʨʤʘʪʠʢʘ 

ʇʘʪʨʘʣʴ ɸ. ɺ. 
ʇʘʪʨʘʣʴ ɸ. ɺ. ʉʫʧʨʝʤʘʪʠʟʤ ʠ ʠʥʬʦʨʤʘʪʠʢʘ 

ʇʘʪʨʘʣʴ ɸʣʴʙʝʨʪ ɺʣʘʜʠʤʠʨʦʚʠʯ / Patralǋ Albert Vladimirovich - ʠʥʞʝʥʝʨ-ʵʣʝʢʪʨʠʢ,  

ʩʧʝʮʠʘʣʴʥʦʩʪʴ: ʘʚʪʦʤʘʪʠʢʘ ʠ ʪʝʣʝʤʝʭʘʥʠʢʘ,  

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ɺʩʝʩʦʶʟʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʪʦʜʠʢʠ ʠ ʪʝʭʥʠʢʠ ʛʝʦʨʘʟʚʝʜʢʠ,  

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʦʚʳʝ ʘʣʬʘʚʠʪʳ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʥʘ 

ʦʩʥʦʚʝ ʬʦʨʤʘʪʦʚ ʚ ʚʠʜʝ ʧʣʦʱʘʜʠ çʯʝʨʥʦʛʦ ʢʚʘʜʨʘʪʘè ʠ ʧʣʦʱʘʜʠ çʢʨʘʩʥʦʛʦ ʢʨʫʛʘè. 

ʇʨʦʩʪʝʡʰʠʝ ʩʫʧʨʝʤʘʪʠʯʝʩʢʠʝ ʬʠʛʫʨʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʘʪʦʚ, 

ʧʨʠʦʙʨʝʪʘʶʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʛʜʘ ʦʙʲʝʜʠʥʝʥʳ ʚ ʮʠʬʨʦʚʦʡ ʘʣʬʘʚʠʪ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 9-ʧʦʟʠʮʠʦʥʥʳʡ ʠʥʜʠʢʘʪʦʨ, ʤʘʪʨʠʯʥʳʡ ʠʥʜʠʢʘʪʦʨ, ʵʣʝʤʝʥʪ 

ʦʪʦʙʨʘʞʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʚʘʜʨʘʪ, ʨʘʟʣʠʯʝʥʠʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ.  
 

ʋɼʂ 681 
 

ʉʫʧʨʝʤʘʪʠʟʤ 

ʉʫʧʨʝʤʘʪʠʟʤ [1] - ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʯʝʥʠʡ ʘʙʩʪʨʘʢʪʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʩʪʘʚʷʱʝʝ 

ʮʝʣʴʶ ʚʳʨʘʟʠʪʴ ʚʳʩʰʫʶ ʨʝʘʣʴʥʦʩʪʴ ʚ ʥʘʠʧʨʦʩʪʝʡʰʠʭ ʬʦʨʤʘʭ. ʊʚʦʨʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ 

ç0,10è (çʅʦʣʴ-ʜʝʩʷʪʴè) ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʘʧʨʝʣʝ 1917 ʛʦʜʘ. ʅʘʟʚʘʥʠʝ ʩʦʦʙʱʝʩʪʚʘ 

ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʄʘʣʝʚʠʯʝʤ [2]. ʆʥ ʧʨʝʜʣʦʞʠʣ ʧʠʩʘʪʴ ʢʘʨʪʠʥʳ ʢʘʢ ʢʦʥʮʝʧʮʠʶ 

ʘʙʩʪʨʘʛʠʨʦʚʘʥʥʳʭ ʨʝʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ ʣʠʰʝʥʳ ʩʤʳʩʣʘ. 0,10 ð 

ʵʪʦ ʧʝʨʝʭʦʜ çʟʘ ʥʦʣʴè. ʇʦʷʚʣʝʥʠʶ ʦʙʱʝʩʪʚʘ ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʚʳʩʪʘʚʢʘ çʇʦʩʣʝʜʥʷʷ 

ʢʫʙʦʬʫʪʫʨʠʩʪʠʯʝʩʢʘʷ ʚʳʩʪʘʚʢʘ ʢʘʨʪʠʥ ñ0,10òè (ʜʝʢʘʙʨʴ 1915 ʛ. ð ʷʥʚʘʨʴ 1916 ʛ.). 

ʉʣʦʚʦ çʧʦʩʣʝʜʥʷʷè ʚ ʥʘʟʚʘʥʠʠ ʥʝ ʩʣʫʯʘʡʥʦ. ʉʚʦʝʡ ʚʳʩʪʘʚʢʦʡ ʭʫʜʦʞʥʠʢʠ ʟʘʚʝʨʰʘʣʠ 

ʢʫʙʦʬʫʪʫʨʠʩʪʠʯʝʩʢʠʡ ʵʪʘʧ ʚ ʠʩʢʫʩʩʪʚʝ ʠ ʦʪʢʨʳʚʘʣʠ ʥʦʚʫʶ, ʥʘʙʠʨʘʶʱʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʙʝʩʧʨʝʜʤʝʪʥʦʩʪʴ. çʏʝʨʥʳʡ ʢʚʘʜʨʘʪè - ʵʪʦ ʥʝʫʜʘʚʰʘʷʩʷ ʢʘʨʪʠʥʘ. ɼʣʷ 

ʬʫʪʫʨʠʩʪʠʯʝʩʢʦʡ ʚʳʩʪʘʚʢʠ ç0,10è, ʦʪʢʨʳʚʘʚʰʝʡʩʷ ʚ ʇʝʪʝʨʙʫʨʛʝ 19 ʜʝʢʘʙʨʷ 

1915 ʛʦʜʘ, ʄʘʣʝʚʠʯ ʜʦʣʞʝʥ ʙʳʣ ʥʘʧʠʩʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʘʨʪʠʥ. ɺʨʝʤʷ ʫʞʝ ʧʦʜʞʠʤʘʣʦ, ʠ 

ʭʫʜʦʞʥʠʢ ʪʦ ʣʠ ʥʝ ʫʩʧʝʚʘʣ ʜʦʧʠʩʘʪʴ ʢʘʨʪʠʥʫ ʢ ʚʳʩʪʘʚʢʝ, ʪʦ ʣʠ ʥʝ ʙʳʣ ʜʦʚʦʣʝʥ 

ʨʝʟʫʣʴʪʘʪʦʤ ʠ ʩʛʦʨʷʯʘ ʟʘʤʘʟʘʣ ʝʝ, ʥʘʨʠʩʦʚʘʚ çʯʝʨʥʳʡ ʢʚʘʜʨʘʪè. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʚ 

ʤʘʩʪʝʨʩʢʫʶ ʟʘʰʝʣ ʦʜʠʥ ʠʟ ʝʛʦ ʜʨʫʟʝʡ ʠ, ʫʚʠʜʝʚ ʢʘʨʪʠʥʫ, ʟʘʢʨʠʯʘʣ: çɻʝʥʠʘʣʴʥʦ!è 

ʇʦʩʣʝ ʯʝʛʦ ʄʘʣʝʚʠʯ ʠ ʨʝʰʠʣ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʫʯʘʝʤ ʠ ʧʨʠʜʫʤʘʣ ʥʝʢʠʡ ʚʳʩʰʠʡ 

ʩʤʳʩʣ ʩʚʦʝʤʫ çʏʝʨʥʦʤʫ ʢʚʘʜʨʘʪʫè. ʆʪʩʶʜʘ ʠ ʵʬʬʝʢʪ ʨʘʩʪʨʝʩʢʘʚʰʝʡʩʷ ʢʨʘʩʢʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʅʠʢʘʢʦʡ ʤʠʩʪʠʢʠ, ʧʨʦʩʪʦ ʢʘʨʪʠʥʘ ʥʝ ʧʦʣʫʯʠʣʘʩʴ. ʅʝʦʜʥʦʢʨʘʪʥʦ 

ʩʦʚʝʨʰʘʣʠʩʴ ʧʦʧʳʪʢʠ ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʣʦʪʥʦ ʥʘ ʧʨʝʜʤʝʪ ʥʘʭʦʞʜʝʥʠʷ ʠʟʥʘʯʘʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʧʦʜ ʚʝʨʭʥʠʤ ʩʣʦʝʤ. ʆʜʥʘʢʦ ʫʯʝʥʳʝ, ʢʨʠʪʠʢʠ ʠ ʠʩʢʫʩʩʪʚʦʚʝʜʳ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʰʝʜʝʚʨʫ ʤʦʞʝʪ ʙʳʪʴ ʥʘʥʝʩʝʥ ʥʝʧʦʧʨʘʚʠʤʳʡ ʫʱʝʨʙ, ʠ ʚʩʷʯʝʩʢʠ ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʜʘʣʴʥʝʡʰʠʤ ʵʢʩʧʝʨʪʠʟʘʤ. ʅʘʠʧʨʦʩʪʝʡʰʠʝ ʬʦʨʤʳ, ʧʦ ʤʥʝʥʠʶ ʧʨʠʚʝʨʞʝʥʮʝʚ 

ʩʫʧʨʝʤʘʪʠʟʤʘ, ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʚʩʝʭ ʜʨʫʛʠʭ ʬʦʨʤ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ. ʊʘʢʦʚʳʤʠ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ: çʯʝʨʥʳʡ ʢʚʘʜʨʘʪè, çʯʝʨʥʳʡ ʢʨʝʩʪè çʯʝʨʥʳʡ ʢʨʫʛè, çʯʝʨʥʳʡ ʢʨʝʩʪè, 

çʯʝʨʥʦʝ ʠ ʙʝʣʦʝè, çʢʨʘʩʥʳʡ ʢʨʫʛè (ʨʠʩ. 1) ʠ ʜʨʫʛʠʝ.  
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ʈʠʩ. 1. ʅʘʠʧʨʦʩʪʝʡʰʠʝ ʬʦʨʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʚʩʝʭ ʜʨʫʛʠʭ ʬʦʨʤ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ: 

çʯʝʨʥʳʡ ʢʚʘʜʨʘʪè, çʯʝʨʥʳʡ ʢʨʫʛè, çʯʝʨʥʳʡ ʢʨʝʩʪè, çʯʝʨʥʦʝ ʠ ʙʝʣʦʝè, çʢʨʘʩʥʳʡ ʢʨʫʛè 
 

ʂʦʤʧʦʟʠʮʠʠ ʩʫʧʨʝʤʘʪʠʯʝʩʢʦʛʦ ʪʦʣʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʟʦʙʨʘʞʝʥʠʷ ʦʜʥʦʡ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʮʚʝʪʥʳʭ ʠʣʠ ʯʝʨʥʦ-ʙʝʣʳʭ, ʩʪʘʪʠʯʥʳʭ ʠʣʠ 

ʜʠʥʘʤʠʯʥʳʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʦ ʟʘʢʦʥʘʤ ʚʥʫʪʨʝʥʥʝʡ ʛʘʨʤʦʥʠʠ. ʉʫʧʨʝʤʘʪʠʟʤ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʨʦʣʴ ʩʘʤʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʩʪʘʚʷ ʠʭ ʮʚʝʪʘ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʩʫʧʨʝʤʘʪʠʟʤ ʄʘʣʝʚʠʯʘ ʩʪʘʣ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʤ 

ʠʩʢʫʩʩʪʚʝ. ʊʘʢ ʯʪʦ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʛʣʫʙʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʣʠ 

ʧʦʷʚʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʦʣʦʪʥʘʭ, ʥʦ ʠ ʥʘ ʧʦʩʫʜʝ, ʩʪʝʥʘʭ ʨʘʟʣʠʯʥʳʭ ʟʜʘʥʠʡ. ʊʦ 

ʝʩʪʴ ʢʦʤʧʦʟʠʮʠʠ ʩʚʦʜʷʪʩʷ ʢ ʥʝʩʢʦʣʴʢʠʤ ʧʨʦʩʪʳʤ ʬʠʛʫʨʘʤ. ʌʠʛʫʨʳ ʠʤʝʶʪ ʩʚʦʡ 

ʩʠʤʚʦʣʠʯʝʩʢʠʡ ʩʤʳʩʣ. ʅʝʢʦʪʦʨʳʝ ʫʚʠʜʷʪ ʚʥʫʪʨʝʥʥʶʶ ʩʫʱʥʦʩʪʴ ʭʫʜʦʞʥʠʢʘ, 

ʛʣʫʙʠʥʫ ʝʛʦ ʙʦʛʘʪʦʛʦ ʤʠʨʘ ʠʟʦʙʨʘʞʝʥʠʡ. ɼʨʫʛʠʝ ʞʝ, ʤʦʞʝʪ ʙʳʪʴ, ʦʙʨʘʪʷʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʚʝʱʠ ʚ ʥʘʰʝʡ ʞʠʟʥʠ ʤʦʛʫʪ ʧʨʠʦʙʨʝʩʪʠ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ. ɺʩʸ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢ ʤʳ ʩʤʦʪʨʠʤ ʥʘ ʚʩʸ. 

ʀʥʬʦʨʤʘʪʠʢʘ  

ʌʘʢʪʠʯʝʩʢʠ ʄʘʣʝʚʠʯ ʧʨʝʜʦʧʨʝʜʝʣʠʣ ʧʦʷʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʚʘʜʨʘʪʘ, ʥʘ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʨʦʩʪʝʡʰʠʝ ʩʫʧʨʝʤʘʪʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʚ 

ʚʠʜʝ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʥʦʚʦʛʦ ʘʣʬʘʚʠʪʘ. ʅʝʜʘʨʦʤ, ʧʦʷʚʠʣʦʩʴ ʦʙʱʝʩʪʚʦ ç0,10è, 

ʩʦʩʪʦʷʱʝʝ ʚʩʝʛʦ ʠʟ ʜʚʫʭ ʟʥʘʢʦʚ ç0è - çʯʝʨʥʳʡ ʢʨʝʩʪè ʠ ç1è - çʯʝʨʥʦʝ ʠ ʙʝʣʦʝè 

(ʨʠʩ. 1), ʢʦʪʦʨʳʝ ʠ ʙʳʣʠ, ʢʘʢ ʙʳ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ çʯʝʨʥʦʛʦ ʢʚʘʜʨʘʪʘè.  

ʅʦ 100 ʣʝʪ ʥʘʟʘʜ ʄʘʣʝʚʠʯ ʥʝ ʤʦʛ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʦʩʪʝʡʰʠʝ ʩʫʧʨʝʤʘʪʠʯʝʩʢʠʝ 

ʬʠʛʫʨʳ ʧʨʠʦʙʨʝʪʫʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ. ɸ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʙʳʣʦ  ʨʘʟʜʝʣʠʪʴ çʯʝʨʥʳʡ 

ʢʚʘʜʨʘʪè (ʨʠʩ. 2ʘ) ʥʘ 9 ʨʘʚʥʳʭ ʯʘʩʪʝʡ (ʨʠʩ. 2ʙ) ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘ ʙʘʟʝ ʵʪʦʛʦ 9-

ʠʧʦʟʠʮʠʦʥʥʦʛʦ [3] ʬʦʨʤʘʪʘ 10 ʧʨʦʩʪʝʡʰʠʭ  ʬʠʛʫʨ (ʨʠʩ. 2ʚ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʫʞʝ 

ʠʤʝʣʠʩʴ ʜʚʝ ʬʠʛʫʨʳ: çʯʝʨʥʳʡ ʢʨʝʩʪè -0 ʠ çʯʝʨʥʦʝ ʠ ʙʝʣʦʝè -1. ʇʨʠ ʚʝʣʠʯʠʥʝ 

ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ ʪʦʯʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ - ʨʠʩ. 2ʙ, ʩʚʝʜʝʥʥʳʭ 

ʢ ʤʠʥʠʤʫʤʫ ï ʨʠʩ. 2ʛ, ʧʨʦʤʝʞʫʪʢʠ ʥʝʨʘʟʣʠʯʠʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʳ ʧʨʦʩʪʝʡʰʠʝ 

ʩʫʧʨʝʤʘʪʠʯʝʩʢʠʝ ʬʠʛʫʨʳ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʦʜʥʠʤ ʥʘʟʚʘʥʠʝʤ: çʯʝʨʥʦʝ ʠ ʙʝʣʦʝè. 

ʆʩʪʘʝʪʩʷ ʧʨʠʜʘʪʴ ʢʘʞʜʦʡ ʠʟ 10 ʩʫʧʨʝʤʘʪʠʯʝʩʢʠʭ ʬʠʛʫʨ (ʨʠʩ. 2ʜ), ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʦʪʜʝʣʴʥʳʭ ʣʠʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʤʳʩʣ, ʢʦʪʦʨʳʡ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʮʠʬʨʦʚʦʡ 

ʘʣʬʘʚʠʪ. ʇʨʠʯʝʤ, ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʝʤ ʧʨʦʱʝ ʮʠʬʨʦʚʦʡ ʟʥʘʢ ʧʦ ʥʘʯʝʨʪʘʥʠʶ, ʫ 

ʢʦʪʦʨʦʛʦ ʧʣʦʱʘʜʴ çʦʢʥʘè ʟʥʘʢʘ ʠʟ ʥʝʚʳʩʚʝʪʠʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ 

ʚʳʥʝʩʝʥʘ ʥʘʨʫʞʫ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʯʝʨʪʘʥʠʶ ʢʦʥʪʫʨʘ ʝʛʦ, ʪʝʤ ʣʫʯʰʝ ʨʘʟʣʠʯʝʥʠʝ 

ʟʥʘʢʘ (ʨʠʩ. 2ʜ).  
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ʈʠʩ. 2. çʏʝʨʥʳʡ ʢʚʘʜʨʘʪè (ʘ), ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʩ ʚʠʜʦʤ ʤʘʪʨʠʮʳ 3ʭ3 (ʙ) ʠ ʮʠʬʨʦʚʳʝ ʟʥʘʢʠ ʥʘ 

ʝʛʦ ʦʩʥʦʚʝ. ʏʝʨʥʳʡ ʢʚʘʜʨʘʪè ʠʣʠ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʩ ʚʠʜʦʤ ʤʘʪʨʠʮʳ 3ʭ3 ʩ ʥʘʠʤʝʥʴʰʠʤʠ 

ʧʨʦʤʝʞʫʪʢʘʤʠ ʤʝʞʜʫ ʪʦʯʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʛ) ʠ ʮʠʬʨʦʚʳʝ ʟʥʘʢʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ (ʜ) 
 

ɽʩʣʠ ʞʝ ʧʣʦʱʘʜʴ çʦʢʥʘè ʟʥʘʢʘ ʠʟ ʥʝʚʳʩʚʝʪʠʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ 9-ʧʦʟʠʮʠʦʥʥʦʛʦ 

ʬʦʨʤʘʪʘ (ʨʠʩ. 3ʙ) ʙʫʜʝʪ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ʚʳʩʚʝʪʠʚʰʠʤʠʩʷ ʵʣʝʤʝʥʪʘʤʠ ʢʦʥʪʫʨʘ 

ʟʥʘʢʘ [4], ʪʦ ʥʘʯʝʨʪʘʥʠʝ ʟʥʘʢʘ ʫʩʣʦʞʥʷʝʪʩʷ, ʘ ʨʘʟʣʠʯʝʥʠʝ ʝʛʦ ʫʭʫʜʰʘʝʪʩʷ (ʨʠʩ. 3ʚ).  
 

 
 

ʈʠʩ. 3. ʌʠʛʫʨʳ (ʚ) ʥʘ ʦʩʥʦʚʝ çʯʝʨʥʦʛʦ ʢʚʘʜʨʘʪʘè (ʘ) ʠʣʠ ʬʦʨʤʘʪʘ ʤʘʪʨʠʮʳ 3ʭ3 (ʙ),  

ʚ ʥʘʯʝʨʪʘʥʠʷʭ ʢʦʪʦʨʳʭ çʙʝʣʦʝè ʨʘʩʧʦʣʦʞʝʥʦ ʚʥʫʪʨʠ çʯʝʨʥʦʛʦè 
 

ʇʨʠ ʫʜʘʣʝʥʠʠ ʥʘʙʣʶʜʘʪʝʣʷ ʠʣʠ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʬʠʛʫʨʳ ʫʛʣʦʚʦʡ ʨʘʟʤʝʨ ʝʸ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʣʠʥʠʠ ʬʠʛʫʨʳ ʙʫʜʫʪ ʩʣʠʚʘʪʴʩʷ ʚ ʦʜʥʫ ʣʠʥʠʶ. 

çʏʝʨʥʳʡ ʢʚʘʜʨʘʪè ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ 

ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʩʦʩʪʘʚʣʷʪʴ ʠʟ ʥʝʛʦ ʧʨʦʩʪʝʡʰʠʝ ʩʫʧʨʝʤʘʪʠʯʝʩʢʠʝ ʬʠʛʫʨʳ, ʚʳʟʳʚʘʷ 

ʪʦ ʠʣʠ ʠʥʦʝ ʩʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʭ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʩʝʯʝʥʠʡ 

ʣʠʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʠʟ ʫʛʣʦʚ ʢʚʘʜʨʘʪʘ ʢ ʩʝʨʝʜʠʥʘʤ ʩʤʝʞʥʳʭ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʵʪʠʤ, ʫʛʣʦʚ, ʩʪʦʨʦʥʘʤ ʢʚʘʜʨʘʪʘ ʩ ʣʠʥʠʷʤʠ ʝʛʦ ʜʠʘʛʦʥʘʣʝʡ, ʧʦʣʫʯʝʥʦ 32 ʵʣʝʤʝʥʪʘ 

ʦʪʦʙʨʘʞʝʥʠʷ (ʨʠʩ. 4).  
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ʈʠʩ. 4. 32-ʵʣʝʤʝʥʪʥʳʡ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ 
 

ʀʟ 32-ʭ ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ [5] ʚ ʚʠʜʝ çʯʝʨʥʦʛʦ ʢʚʘʜʨʘʪʘè ʤʦʞʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ 10 ʧʨʦʩʪʝʡʰʠʭ ʩʫʧʨʝʤʘʪʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʮʠʬʨʦʚʦʛʦ ʘʣʬʘʚʠʪʘ (ʨʠʩ. 5).  
 

 
 

ʈʠʩ. 5. 32-ʵʣʝʤʝʥʪʥʳʡ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ 16 ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ 
 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʦʪ 0 ʜʦ 9 ʙʝʟ ʫʯʝʪʘ ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʠ 

ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ ʠʟ ʚʳʩʚʝʪʠʚʰʠʭʩʷ 

ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʧʣʦʱʘʜʠ ʠʟ ʥʝ ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ 

ʦʪʦʙʨʘʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʬʠʛʫʨ ʙʫʜʫʪ ʥʘʠʣʫʯʰʠʝ. 

ʄʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʦʤʝʞʫʪʢʘ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ 
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ʦʛʨʘʥʠʯʝʥʘ ʣʠʰʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

ɺʳʩʚʝʪʠʚʰʘʷʩʷ ʬʠʛʫʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʪʝʤ ʠʣʠ ʠʥʳʤ ʟʥʘʢʦʤ (ʨʠʩ. 6), ʚʠʟʫʘʣʴʥʦ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ, ʟʘʧʦʣʥʝʥʥʳʤ ʵʣʝʤʝʥʪʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ, 

ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ, ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ, ʥʝʨʘʟʣʠʯʠʤʳ ʜʣʷ ʛʣʘʟʘ. 

ɿʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʬʠʛʫʨʫ, ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʪʦʣʴʢʦ ʦʜʥʦʤʫ 

ʮʠʬʨʦʚʦʤʫ ʟʥʘʢʫ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʘʣʬʘʚʠʪʘ. ʏʠʩʣʦ (n) ʚʠʟʫʘʣʴʥʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʠʛʫʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʦʥʪʫʨʦʤ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʠʬʨʦʚʦʛʦ ʟʥʘʢʘ, ʨʘʚʥʦ 1.  
 

 
 

ʈʠʩ. 6. ʕʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʝʥʠʷ, ʚʳʩʚʝʪʠʚʰʠʝʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʠʬʨʦʚʦʛʦ ʟʥʘʢʘ 
 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʢʘʞʜʦʤ ʠʟ ʨʠʩʫʥʢʦʚ (ʨʠʩ. 7 ʠ ʨʠʩ. 8) ʧʨʝʜʩʪʘʚʣʝʥʦ 128 ʬʠʛʫʨ.  
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ʈʠʩ. 7. ʌʦʨʤʠʨʦʚʘʥʠʝ 128 ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʥʘ ʦʩʥʦʚʝ 32-ʵʣʝʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ  

ʚ ʚʠʜʝ ʢʚʘʜʨʘʪʘ 

 

 
 

ʈʠʩ. 8. ʌʦʨʤʠʨʦʚʘʥʠʝ 128 ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʥʘ ʦʩʥʦʚʝ 32-ʵʣʝʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʚ ʚʠʜʝ ʢʨʫʛʘ 
 

ɽʩʣʠ ʠʟ 32-ʭ (n=32) ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ 

ʟʥʘʢʘ ʚʳʙʠʨʘʪʴ ʧʦ 16 ʵʣʝʤʝʥʪʦʚ (m=16), ʪʦ ʪʘʢʠʭ ʩʦʯʝʪʘʥʠʡ ʙʫʜʝʪ100981505520. 

ʉʪʦʣʴʢʦ ʟʥʘʢʦʚ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩ ʦʜʥʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ ʬʦʨʤʘʪʘ, ʢʘʢ ʚ ʚʠʜʝ 

çʯʝʨʥʦʛʦ ʢʚʘʜʨʘʪʘè (ʨʠʩ. 1), ʪʘʢ ʠ ʚ ʚʠʜʝ çʢʨʘʩʥʦʛʦ ʢʨʫʛʘè (ʨʠʩ. 1). ʇʣʦʱʘʜʴ 

çʢʨʘʩʥʦʛʦ ʢʨʫʛʘè (ʨʠʩ. 9), ʢʘʢ ʠ ʧʣʦʱʘʜʴ çʯʝʨʥʦʛʦ ʢʚʘʜʨʘʪʘè (ʨʠʩ. 4), ʨʘʟʜʝʣʝʥʘ ʥʘ 
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32 ʵʣʝʤʝʥʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʩʝʯʝʥʠʡ ʜʠʘʛʦʥʘʣʝʡ ʧʣʦʱʘʜʠ ʢʨʫʛʘ, ʩʤʝʱʝʥʥʳʭ ʥʘ 

45 ʛʨʘʜʫʩʦʚ ʦʪ ʚʝʨʪʠʢʘʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʠ, ʩ ʣʠʥʠʷʤʠ, ʠʩʭʦʜʷʱʠʤʠ ʠʟ ʪʦʯʝʢ 

ʦʢʨʫʞʥʦʩʪʠ ʯʝʨʝʟ 45 ʛʨʘʜʫʩʦʚ ʚ ʪʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 135 ʛʨʘʜʫʩʦʚ ʦʪ ʥʝʝ (ʨʠʩ. 9), 

ʧʦʣʫʯʠʤ 32 ʵʣʝʤʝʥʪʘ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʨʦʩʪʝʡʰʠʝ ʬʠʛʫʨʳ. 
 

 
 

ʈʠʩ. 9. 32-ʵʣʝʤʝʥʪʥʳʡ ʬʦʨʤʘʪ ʚ ʚʠʜʝ çʢʨʘʩʥʦʛʦ ʢʨʫʛʘè 
 

ʂʘʞʜʦʡ ʬʠʛʫʨʝ ʧʨʠʩʚʦʝʥ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ, ʥʝ ʠʩʢʣʶʯʘʶʱʠʡ ʧʨʠʜʘʥʠʝ ʝʡ 

ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ ʠʣʠ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʟʚʘʥʠʷ, ʧʨʠʚʷʟʘʚ ʝʛʦ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫ ʧʦʥʷʪʠʶ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʩʪʝʡʰʝʡ ʩʫʧʨʝʤʘʪʠʯʝʩʢʦʡ ʬʠʛʫʨʳ ʚ ʚʠʜʝ ʢʦʥʪʫʨʘ ʢʨʫʛʘ (ʨʠʩ. 

10ʘ), ʪʦʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 10 ʦʚʘʣʴʥʳʭ ʧʨʦʩʪʳʭ ʬʠʛʫʨ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʮʠʬʨʦʚʳʤ ʨʘʟʨʷʜʦʤ ʥʦʚʦʛʦ ʘʣʬʘʚʠʪʘ (ʨʠʩ. 10ʙ).  
 

 
 

ʈʠʩ. 10. ʇʨʦʩʪʝʡʰʘʷ ʩʫʧʨʝʤʘʪʠʯʝʩʢʘʷ ʬʠʛʫʨʘ ʚ ʚʠʜʝ ʢʦʥʪʫʨʘ ʢʨʫʛʘ, ʨʘʟʜʝʣʝʥʥʘʷ ʜʠʘʛʦʥʘʣʤ̫ʠ 

ʥʘ 4 ʩʝʛʤʝʥʪʘ (ʘ), ʠ ʮʠʬʨʦʚʳʝ ʟʥʘʢʠ ʦʪ 0 ʜʦ 9 ʥʘ ʝʝ ʦʩʥʦʚʝ (ʙ) 
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ʅʦʚʦʝ ʥʘʯʝʨʪʘʥʠʝ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ ʜʦʧʫʩʢʘʝʪ ʠʭ ʟʘʧʠʩʴ, ʢʘʢ ʧʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʟʥʘʢʦʚ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʯʠʩʣʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʬʦʨʤʘʪʦʚ, ʪʘʢ ʠ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ 

ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʯʠʩʣʘ, ʧʨʠʤʝʥʷʷ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʩ ʯʠʩʣʦʤ ʢʦʥʪʫʨʦʚ ʢʨʫʛʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʯʠʩʣʫ ʨʘʟʨʷʜʦʚ ʯʠʩʣʘ (ʨʠʩ. 11). ʊʘʢʦʡ ʚʠʜ ʟʘʧʠʩʠ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʫʨʦʯʝʥ ʢ ʶʙʠʣʝʡʥʦʡ ʜʘʪʝ, ʥʘʧʨʠʤʝʨ, ʚʳʜʘʶʱʝʡʩʷ ʣʠʯʥʦʩʪʠ.  
 

 
 

ʈʠʩ. 11. ʊʨʠ ʢʦʥʪʫʨʘ çʢʨʘʩʥʦʛʦ ʢʨʫʛʘè 
 

ɺ 2018 ʛʦʜʫ ʠʩʧʦʣʥʷʝʪʩʷ 340 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʇʝʪʨʘ I. ʏʠʪʘʝʪʩʷ ʮʠʬʨʦʚʘʷ 

ʟʘʧʠʩʴ 340 ʦʪ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʢʨʫʛʘ ʢ ʙʦʣʴʰʝʤʫ (ʥʘʠʤʝʥʴʰʠʤ ʬʦʨʤʘʪʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʪʘʨʰʠʡ ʨʘʟʨʷʜ - 3, ʥʘʠʙʦʣʴʰʠʤ ʬʦʨʤʘʪʦʤ ï ʧʨʝʜʩʪʘʚʣʝʥ ʤʣʘʜʰʠʡ 

ʨʘʟʨʷʜ ʟʘʧʠʩʠ - 0, ʩʨʝʜʥʠʤ, ʧʦ ʛʘʙʘʨʠʪʥʦʤʫ ʨʘʟʤʝʨʫ ʬʦʨʤʘʪʘ, ʧʨʝʜʩʪʘʚʣʝʥ ʮʠʬʨʦʚʦʡ 

ʟʥʘʢ - 4). ʅʘ ʨʠʩ. 12 ʪʦʨʞʝʩʪʚʝʥʥʘʷ ʮʠʬʨʦʚʘʷ ʜʘʪʘ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʚʳʜʝʣʝʥʘ ʥʘ ʧʝʨʚʦʤ 

ʧʣʘʥʝ, ʯʪʦʙʳ ʝʝ ʟʘʧʦʤʥʠʪʴ, ʘ ʧʦʨʪʨʝʪ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʦʠʪ ʥʘ ʚʪʦʨʦʤ ʧʣʘʥʝ. ɽʩʣʠ ʚ 

ʯʝʩʪʚʦʚʘʥʠʠ ʙʦʣʴʰʝ ʚʳʜʝʣʷʪʩʷ ʣʠʯʥʦʩʪʴ, ʯʝʤ ʜʘʪʘ (340 - ʢʨʘʩʥʳʡ ʮʚʝʪ), ʩʚʷʟʘʥʥʘʷ ʩ 

ʣʠʯʥʦʩʪʴʶ, ʪʦ ʧʦʨʪʨʝʪ ʚʳʩʪʫʧʘʝʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ, ʘ ʜʘʪʘ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ, ʚʳʜʝʣʝʥʥʘʷ 

ʙʦʣʝʝ ʩʢʨʦʤʥʦ (ʨʠʩ. 13).  
 

 
 

ʈʠʩ. 12. 340 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ                                  ʈʠʩ. 13. 340 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ  

ʇʝʪʨʘ I (ʧʦʨʪʨʝʪ ʥʘ 2-ʤ ʧʣʘʥʝ)                                   ʇʝʪʨʘ I   (ʧʦʨʪʨʝʪ ʥʘ 1-ʤ ʧʣʘʥʝ) 
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ʅʘ ʨʠʩ. 14 ʧʨʝʜʣʘʛʘʝʪʩʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʶʙʠʣʝʡʥʳʡ ʟʥʘʢ, ʧʦʩʚʷʱʝʥʥʳʡ ʞʠʪʝʣʷʤ 

ʙʣʦʢʘʜʥʦʛʦ ʃʝʥʠʥʛʨʘʜʘ. ɺ ʮʝʥʪʨʝ ʨʠʩʫʥʢʘ (ʩʠʥʠʡ ʮʚʝʪ) ʟʘʧʠʩʘʥ ʛʦʜ ʨʦʞʜʝʥʠʷ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ (1703). ɺʳʧʦʣʥʝʥ ʦʥ ʘʣʬʘʚʠʪʦʤ ʂʠʨʠʣʣʠʮʳ (ɸ - 1, Ɋ -700, ɻ -3). 

ɹʫʢʚʝʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʯʠʩʝʣ ʧʨʠʤʝʥʷʣʦʩʴ ʝʱʝ ʧʨʠ ʇʝʪʨʝ I. ʉʚʦʝʦʙʨʘʟʥʦʝ 

ʠʩʧʦʣʥʝʥʠʝ ʙʫʢʚʳ Ɋ ʂʠʨʠʣʣʠʮʳ ʧʦʟʚʦʣʠʣʦ ʧʨʠʜʘʪʴ ʟʘʧʠʩʠ ʧʘʪʨʠʦʪʠʯʝʩʢʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ɼʚʝ ʢʨʘʡʥʠʝ ʣʠʥʠʠ ʙʫʢʚʳ Ɋ ʦʙʨʘʟʫʶʪ ʙʫʢʚʫ V (VICTORIA), ʢʦʪʦʨʘʷ 

ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʩʪʦʡʢʦʩʪʴ ʠ ʤʫʞʝʩʪʚʦ ʛʦʨʦʜʘ ʚʦ ʚʨʝʤʷ  900-ʜʥʝʚʥʦʡ ʙʣʦʢʘʜʳ 

ʃʝʥʠʥʛʨʘʜʘ. ʇʨʠ ʥʘʯʝʨʪʘʥʠʠ ʦʚʘʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ (ʢʨʘʩʥʳʡ ʮʚʝʪ) 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʚʠʜʦʤ ʟʘʧʠʩʠ (900) ʮʠʬʨʘ 9 ʥʘʛʣʷʜʥʦ ʩʠʤʚʦʣʠʟʠʨʫʝʪ  ʧʨʦʨʳʚ ʠ 

ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʩʥʷʪʠʝ ʙʣʦʢʘʜʳ ʃʝʥʠʥʛʨʘʜʘ. 

 
 

ʈʠʩ. 14. ʖʙʠʣʝʡʥʳʡ ʟʥʘʢ ʞʠʪʝʣʶ ʙʣʦʢʘʜʥʦʛʦ ʃʝʥʠʥʛʨʘʜʘ 
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ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʨʘʟʙʠʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʠ ʧʣʦʱʘʜʠ ʟʜʘʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ɾʫʢʦʚ ɸ. ɺ. 
ɾʫʢʦʚ ɸ. ɺ. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʨʘʟʙʠʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʧʣʦʱʘʜʠ ʟʜʘʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ɾʫʢʦʚ ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ / Zhukov Alexey Viktorovich ï ʘʩʧʠʨʘʥʪ, 

ʄʝʞʨʝʛʠʦʥʘʣʴʥʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʀʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʥʦʡ ʬʠʟʠʢʠ, ʛ. ʉʝʨʧʫʭʦʚ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʨʘʟʙʠʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʧʣʦʱʘʜʠ ʟʜʘʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ 

ʧʣʘʥʠʨʦʚʢʠ ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʟʙʠʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʧʣʦʱʘʜʠ 

ʟʜʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʜʟʦʥ ʦʪ ʩʭʝʤʳ ʠ ʪʠʧʘ ʫʩʪʘʥʦʚʢʠ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʤʦʞʥʦ ʚʳʷʚʠʪʴ 

ʨʘʮʠʦʥʘʣʴʥʫʶ ʩʭʝʤʫ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʘ ʠ ʟʜʘʥʠʷ, 

ʚʳʷʚʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʵʣʝʤʝʥʪʦʚ ʉʌɿ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʛʦʨʠʪʤ, ʨʘʟʙʠʝʥʠʝ, ʦʭʨʘʥʷʝʤʳʡ ʦʙʲʝʢʪ, ʧʣʦʱʘʜʴ ʧʦʢʨʳʪʠʷ, 

ʵʣʝʤʝʥʪ, ʩʠʩʪʝʤʘ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ (ʉʌɿ). 

 

ɺʚʝʜʝʥʠʝ 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʘ ʚ 

ʮʝʣʦʤ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʭʨʘʥʷʝʤʳʡ ʦʙʲʝʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʥʘʱʝʥ ʩʠʩʪʝʤʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ (ʉʌɿ). ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʉʌɿ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʝʸ ʵʣʝʤʝʥʪʦʚ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʧʦʢʘʟʘʥ ʚʘʨʠʘʥʪ ʨʘʟʙʠʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʷʝʤʦʛʦ 

ʦʙʲʝʢʪʘ ʠ ʧʣʦʱʘʜʠ ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʡ. ɼʘʥʥʳʝ ʦʙʲʝʢʪʳ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ ʩʚʷʟʘʥʳ. 

ʊʝʨʨʠʪʦʨʠʷ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʨʘʟʙʠʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʤʝʨ 

ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʜʘʪʯʠʢʦʚ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʧʝʨʠʤʝʪʨʘ, ʘ ʧʣʦʱʘʜʴ ʟʜʘʥʠʷ 

ʨʘʟʙʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʤʝʨ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ 

ʩʠʩʪʝʤʳ ʠʥʬʨʘʢʨʘʩʥʳʭ ʜʘʪʯʠʢʦʚ ʧʨʠʩʫʪʩʪʚʠʷ. 

ɸʣʛʦʨʠʪʤ ʨʘʟʙʠʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʧʣʦʱʘʜʠ ʟʜʘʥʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ.  

ɹʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʭʨʘʥʷʝʤʳʡ ʦʙʲʝʢʪ ʜʦʣʞʝʥ ʙʳʪʴ 

ʦʩʥʘʱʝʥ ʩʠʩʪʝʤʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ (ʉʌɿ). ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʉʌɿ ʜʦʣʞʥʦ 

ʫʯʠʪʳʚʘʪʴʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʝʸ ʵʣʝʤʝʥʪʦʚ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜ ʦʭʨʘʥʷʝʤʳʤ ʦʙʲʝʢʪʦʤ ʧʦʥʠʤʘʝʪʩʷ ʦʙʲʝʢʪ, ʦʭʨʘʥʷʝʤʳʡ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʦʭʨʘʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʜʝʡʩʪʚʫʶʱʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ [6].  

ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ 

ʠ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠ ̫ʬʠʟʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʦʙʲʝʢʪʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʦʜ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʉʌɿ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʣʝʜʫʶʱʝʝ [6]: 

¶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ð ʧʨʘʚʦʚʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʶʨʠʜʠʯʝʩʢʠʭ, ʤʦʨʘʣʴʥʦ-

ʵʪʠʯʝʩʢʠʭ ʠ ʜʨ., ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ; 

¶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ ð ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ 

ʘʧʧʘʨʘʪʥʳʝ, ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ; 

¶ ʬʠʟʠʯʝʩʢʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ.  
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ʇʦʜ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʦʥʠʤʘʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʉʌɿ, 

ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʫʥʢʮʠʶ (ʛʨʫʧʧʫ ʬʫʥʢʮʠʡ) ʧʦ ʬʠʟʠʯʝʩʢʦʡ 

ʟʘʱʠʪʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʯʝʩʪʚʝʥʥʦ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʝʥʳ ʠʥʩʧʝʢʪʦʨʦʤ 

(ʩʧʝʮʠʘʣʠʩʪʦʤ-ʵʢʩʧʝʨʪʦʤ) [5]. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʉʌɿ ʥʫʞʝʥ ʘʣʛʦʨʠʪʤ ʨʘʟʙʠʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʷʝʤʦʛʦ 

ʦʙʲʝʢʪʘ ʠ ʧʣʦʱʘʜʠ ʟʜʘʥʠʡ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ 

ʩʭʝʤ ʫʩʪʘʥʦʚʢʠ ʝʸ ʵʣʝʤʝʥʪʦʚ. 

ʈʘʟʙʠʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ʧʣʘʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 1. ʅʘ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥʳ: ʩʠʥʠʤ 

ʧʫʥʢʪʠʨʦʤ ʧʝʨʠʤʝʪʨ ʦʙʲʝʢʪʘ; ʢʦʨʠʯʥʝʚʳʤ ʮʚʝʪʦʤ ʟʜʘʥʠʷ ʦʙʲʝʢʪʘ; ʯʝʨʥʳʤ ʮʚʝʪʦʤ 

ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʦʡ ʧʫʥʢʪ ʦʙʲʝʢʪʘ. 
 

 
 

ʈʠʩ. 1. ʇʣʘʥ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ 
 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʟʙʠʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʪʠʧʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʉʌɿ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʨʘʟʙʠʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ð ʚʠʜ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʣʘʤʠ ʦʭʨʘʥʳ ʠʣʠ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ 

ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ ʧʦʧʳʪʢʘʭ ʠ 

ʬʘʢʪʘʭ ʩʦʚʝʨʰʝʥʠʷ ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ, ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʟʘʜʝʨʞʢʠ ʧʨʦʜʚʠʞʝʥʠʷ 

ʥʘʨʫʰʠʪʝʣʝʡ ʜʦ ʧʨʠʙʳʪʠʷ ʩʠʣ ʨʝʘʛʠʨʦʚʘʥʠʷ [7]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʉʌɿ: 

¶ ʩʨʝʜʩʪʚʘ ʦʙʥʘʨʫʞʝʥʠʷ, ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʪʨʝʚʦʞʥʦ-ʚʳʟʳʚʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ; 

¶ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ; 

¶ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʮʝʥʢʠ ʦʙʩʪʘʥʦʚʢʠ; 

¶ ʦʧʝʨʘʪʠʚʥʦʡ ʩʚʷʟʠ ʠ ʦʧʦʚʝʱʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʝʜʩʪʚʘ ʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʠ 

ʨʘʜʠʦʩʚʷʟʠ); 

¶ ʩʠʩʪʝʤʘ ʦʩʚʝʱʝʥʠʷ;  

¶ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʩʠʩʪʝʤʘ ʦʭʨʘʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʟʙʠʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʧʨʦʠʟʚʝʜʝʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʦʭʨʘʥʳ ʧʝʨʠʤʝʪʨʘ ʦʙʲʝʢʪʘ.  

ɸ ɹ 

ʉ 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʦʙʲʝʢʪʘ ʵʬʬʝʢʪʠʚʥʦ 

ʨʘʙʦʪʘʣʘ, ʪʦ ʝʩʪʴ ʦʩʫʱʝʩʪʚʣʷʣʘ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʨʨʠʪʦʨʠʝʡ ʦʭʨʘʥʷʝʤʦʛʦ 

ʦʙʲʝʢʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʘʞʜʦʡ ʢʘʤʝʨʳ ʨʘʩʩʯʠʪʘʪʴ ʫʛʦʣ ʦʙʟʦʨʘ ʦʙʲʝʢʪʠʚʘ ʠ ʧʣʦʱʘʜʴ 

ʦʙʟʦʨʘ ʢʘʤʝʨʳ.  

ʇʨʝʞʜʝ ʯʝʤ ʨʘʩʩʯʠʪʘʪʴ ʫʛʣʳ ʦʙʟʦʨʘ ʠ ʧʣʦʱʘʜʴ ʢʘʤʝʨʳ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʙʲʝʢʪʠʚʘ.  

ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʘ ð ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʫʛʦʣ ʟʨʝʥʠʷ ʠ ʩʪʝʧʝʥʴ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʝʜʤʝʪʘ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʩʲʸʤʢʠ [4]. ʏʝʤ ʤʝʥʴʰʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, 

ʪʝʤ ʙʦʣʴʰʝ ʫʛʦʣ ʦʙʟʦʨʘ [4]. 

ʈʘʩʯʝʪ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1). 
 

Ὢ ὺϽ
Ὓ

ὠ
ȟʠʣʠ  Ὢ ὬϽ

Ὓ

Ὄ
ȟ                  ρ 

 

ʛʜʝ Ὢ ð ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (ʤʤ); 

ὺ ð ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʤʝʨ ʤʘʪʨʠʮʳ (ʤʤ); 

ὠ ð ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʙʲʝʢʪʘ (ʤ); 

Ὓ ð ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʘ (ʤ); 

Ὤ ð ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʘʟʤʝʨ ʤʘʪʨʠʮʳ (ʤʤ); 

Ὄ ð ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʙʲʝʢʪʘ (ʤ). 

ʇʦʩʣʝ ʨʘʩʯʝʪʘ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʙʲʝʢʪʠʚʘ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʫʛʦʣ ʦʙʟʦʨʘ 

ʦʙʲʝʢʪʠʚʘ ʢʘʤʝʨʳ. 

ʋʛʦʣ ʦʙʟʦʨʘ ʦʙʲʝʢʪʠʚʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2) [2]. 
 

 ςὥὶὧὸὫϽ
Ὠ

ςϽὪ
ȟ                      ς 

 

ʛʜʝ  Ŭ - ʫʛʦʣ ʦʙʟʦʨʘ ʦʙʲʝʢʪʠʚʘ (ʛʨ); 

Ὠ - ʨʘʟʤʝʨ ʤʘʪʨʠʮʳ (ʤʤ); 

ʋʛʦʣ ʦʙʟʦʨʘ ʦʙʲʝʢʪʠʚʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 
 

 
 

ʈʠʩ. 2. ʋʛʦʣ ʦʙʟʦʨʘ ʦʙʲʝʢʪʠʚʘ 
 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪ ʤʝʨʪʚʦʡ ʟʦʥʳ ʚʠʜʝʦʢʘʤʝʨʳ, ʢʦʪʦʨʘʷ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (3) [2].  
 

ά
ὛϽὔ ὲ

ὔ
ȟ                         σ 

 

ʛʜʝ ά ð ʜʣʠʥʘ ʤʝʨʪʚʦʡ ʟʦʥʳ (ʤ); 

ὲ ð ʚʳʩʦʪʘ ʤʝʨʪʚʦʡ ʟʦʥʳ (ʤ); 

ὔ ð ʚʳʩʦʪʘ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʳ (ʤ). 

ʀʟ ʚʳʨʘʞʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʝʩʣʠ ʚʳʩʦʪʘ ʯʝʣʦʚʝʢʘ n ʩʪʨʝʤʠʪʩʷ ʢ 0 (ʟʣʦʫʤʳʰʣʝʥʥʠʢ 

ʧʦʣʟʝʪ), ʪʦ ʜʣʠʥʘ ʤʝʨʪʚʦʡ ʟʦʥʳ ʤʘʢʩʠʤʘʣʴʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ m = Ὓ (ʨʘʩʩʪʦʷʥʠʝ ʜʦ 
ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ). ʅʘʦʙʦʨʦʪ, ʝʩʣʠ ʚʳʩʦʪʘ ʫʩʪʘʥʦʚʢʠ ʚʠʜʝʦʢʘʤʝʨʳ N ʨʘʚʥʘ ʚʳʩʦʪʝ 
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ʯʝʣʦʚʝʢʘ n, ʪʦ ʯʝʣʦʚʝʢ ʩʨʘʟʫ ʞʝ ʧʦʧʘʜʘʝʪ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʚʠʜʝʦʢʘʤʝʨʳ (m = 0). 

ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʫʛʦʣ ʦʙʟʦʨʘ ʧʦ ʚʝʨʪʠʢʘʣʠ ʚ ʷʚʥʦʤ ʚʠʜʝ ʥʝ ʚʭʦʜʠʪ ʚ ʚʳʨʘʞʝʥʠʝ. 

ʈʘʩʯʝʪ ʧʣʦʱʘʜʠ ʦʙʟʦʨʘ ʚʠʜʝʦʢʘʤʝʨʳ. 

ʇʣʦʱʘʜʴ ʦʙʟʦʨʘ ʚʠʜʝʦʢʘʤʝʨʳ ʠʤʝʝʪ ʚʠʜ ʪʨʘʧʝʮʠʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ 

ʧʦʢʨʳʪʠʷ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʬʦʨʤʫʣʝ (4). 

Ὓʦʙʟ
ρ

ς
ὥ ὦϽὛȟ                        τ 

ʛʜʝ Ὓʦʙʟ ð ʧʣʦʱʘʜʴ ʦʙʟʦʨʘ ʢʘʤʝʨʳ (ʤ); 

ὥ ð ʜʣʠʥʘ ʙʣʠʞʥʝʡ ʛʨʘʥʠʮʳ ʦʙʟʦʨʘ (ʤ); 

ὦ ð ʜʣʠʥʘ ʜʘʣʴʥʝʡ ʛʨʘʥʠʮʳ ʦʙʟʦʨʘ (ʤ); 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʧʣʦʱʘʜʠ ʦʙʟʦʨʘ ʢʘʤʝʨʳ, ʧʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʩʨʝʜʥʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʢʘʤʝʨ ʥʘ ʦʙʱʫʶ ʧʣʦʱʘʜʴ ʫʣʠʯʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ. 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʫʣʠʯʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (5): 

  ὑ ʆɹ ʉʊʈ

ʆɹɿ

ȟ                                      υ  

ʛʜʝ  ὑ  ð ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʤʝʨ; 

Sʦʙ ð ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ; 

Ὓʦʙʟ ð ʧʣʦʱʘʜʴ ʦʙʟʦʨʘ ʢʘʤʝʨʳ; 

Ὓʩʪʨ ð ʦʙʱʘʷ ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʚʩʝʤʠ ʩʪʨʦʝʥʠʷʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ. 

ɺ ʨʝʘʣʴʥʦʩʪʠ ʦʙʱʝʝ ʯʠʩʣʦ ʢʘʤʝʨ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʤʝʥʴʰʝ ʯʝʤ  ὑ .  

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʢʘʤʝʨ ʫʯʠʪʳʚʘʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʘʤʝʨʳ ʜʦ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ. 

ɿʘ ʦʙʲʝʢʪ ʥʘʙʣʶʜʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʨʘʪʴ ʛʨʘʥʠʮʳ ʟʜʘʥʠʡ ʦʙʲʝʢʪʘ ʠʣʠ ʛʨʘʥʠʮʫ 

ʧʝʨʠʤʝʪʨʘ ʦʙʲʝʢʪʘ (ʟʘʙʦʨ). 

ʇʨʠʤʝʨ ʫʩʪʘʥʦʚʢʠ ʯʝʪʳʨʝʭ ʢʘʤʝʨ ὑȟ ὑ, ὑ, ὑ ʠ ʧʣʦʱʘʜʠ ʠʭ ʦʙʟʦʨʘ, ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 3. ʏʘʩʪʴ ʧʣʦʱʘʜʠ ʦʙʟʦʨʘ ʢʘʤʝʨ ʟʘʰʪʨʠʭʦʚʘʥʘ, ʜʘʥʥʘʷ ʧʣʦʱʘʜʴ ʦʙʟʦʨʘ 

ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʨʪʚʦʡ ʟʦʥʝ, ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʦʪʳ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨ ʠ ʚʳʩʦʪʳ 

ʟʘʙʦʨʘ. ʂʘʤʝʨʳ ὑ, ὑ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʯʪʝ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 3, 

ʦʙʟʦʨ ʢʘʤʝʨ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʭʚʘʪʠʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʘʩʪʢʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ, 

ʦʙʦʟʥʘʯʝʥʥʳʝ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ, ʟʘ ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʶʪ ʵʪʠ ʢʘʤʝʨʳ. 
 

 
 

ʈʠʩ. 3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʘʤʝʨ ʠ ʧʣʦʱʘʜʴ ʠʭ ʧʦʢʨʳʪʠʷ 

ɹ ɸ 

ʉ 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʯʘʩʪʢʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦʧʘʜʘʣʠ ʚ ʧʣʦʱʘʜʴ ʦʙʟʦʨʘ 

ʢʘʤʝʨ, ʢ ʧʨʠʤʝʨʫ, ʧʝʨʝʥʝʩʝʤ ʢʘʤʝʨʫ ὑ ʥʘ ʬʘʩʘʜ ʟʜʘʥʠʷ ɹ, ʘ ʢʘʤʝʨʫ ὑ ʥʘ ʬʘʩʘʜ 

ʟʜʘʥʠʷ ɸ ʠ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʢʘʨʪʠʥʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 4. 
 

 
 

ʈʠʩ. 4. ʀʟʤʝʥʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʤʝʨ ʠ ʧʣʦʱʘʜʠ ʠʭ ʧʦʢʨʳʪʠʷ 
 

ʅʘ ʨʠʩʫʥʢʝ 4 ʚʠʜʥʦ, ʯʪʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʤʝʨ ʠʟʤʝʥʠʣʘʩʴ 

ʧʣʦʱʘʜʴ ʠʭ ʦʙʟʦʨʘ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʢʘʤʝʨ ʧʦʧʘʣʠ ʥʝʦʙʭʦʜʠʤʳʝ 

ʫʯʘʩʪʢʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʢʘʨʪʠʥʳ ʥʘ ʨʠʩʫʥʢʝ 4, ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ (ʧʦʜʟʦʥʳ), ὤ, ὤ, 

ὤ, ʟʘ ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʢʘʤʝʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5 ʠ ʦʙʦʟʥʘʯʝʥʳ ʟʝʣʝʥʳʤ 

ʮʚʝʪʦʤ. ʇʣʦʱʘʜʴ ʧʦʣʫʯʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʡ, ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʫʩʪʘʥʦʚʢʠ 

ʢʘʤʝʨ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
 

 
 

ʈʠʩ. 5. ɿʦʥʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ɹ ɸ 

ʉ 

ɹ 

ʉ 

ɸ 


























































