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ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʄʝʪʦʜʠʯʥʦʶ ʨʘʜʦʶ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴ-

ʢʦʛʦ, ʷʢ ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨʘ ʟʘ 

ʦʩʚʽʪʥʴʦʶ ʧʨʦʛʨʘʤʦʶ çɹʝʟʧʝʢʘ ʜʝʨʞʘʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʩʧʝʮʽʘʣʴʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 125 çʂʽʙʝʨʙʝʟ-

ʧʝʢʘè,122 çʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠè, 172 çʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽ-
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ɸʚʪʦʨʠ: ʉʢʽʮʴʢʦ ɯʚʘʥ ʌʝʜʦʨʦʚʠʯ, ʢʘʥʜ.ʬʽʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

 ɹʨʫʢʚʘ ʅʘʪʘʣʽʷ ʄʠʢʦʣʘʾʚʥʘ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ. 

   

 ʈʝʮʝʥʟʝʥʪ: ʉʘʚʯʝʥʢʦ ɼ. ɺ. ʜ-ʨ ʬʽʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʚ.ʦ. ʟʘʚ. ʢʘʬʝʜʨʠ ɿʌ 

ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ.  

 ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ ʨʝʜʘʢʪʦʨ: ʃʽʥʯʝʚʩʴʢʠʡ ɯ. ɺ. ʜ.ʬ.-ʤ. ʥ., ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ 

ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʢʠ ʂʇɯ ʽʤ.ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ. 

ɻʨʠʬ ʥʘʜʘʥʦ ʄʝʪʦʜʠʯʥʦʶ ʨʘʜʦʶ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ (ʧʨʦʪʦʢʦʣ ˉ 8 

ʚʽʜ 20.06.2024 ʨ.) ʟʘ ʧʦʜʘʥʥʷʤ ʚʯʝʥʦʾ ʨʘʜʠ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴ-

ʪʝʪʫ (ʧʨʦʪʦʢʦʣ ˉ 7 ʚʽʜ 22.05.2024 ʨ.) 

 

 

ɺ19 

ʉʢʽʮʴʢʦ ɯ. ʌ., ɹʨʫʢʚʘ ʅ.ʄ. ʌʽʟʠʢʘ. ɽʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ. ʆʧʪʠʢʘ [ɽʣʝʢʪʨʦʥ-

ʥʠʡ ʨʝʩʫʨʩ]: ʣʘʙ. ʧʨʘʢʪʠʢʫʤ: ʥʘʚʯ. ʧʦʩʽʙ. ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚ-

ʨʘ ʟʘ ʦʩʚʽʪ. ʧʨʦʛʨʘʤʦʶ çɹʝʟʧʝʢʘ ʜʝʨʞʘʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʩʧʝ-

ʮʽʘʣʴʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʩʧʝʮ. 125 çʂʽʙʝʨʙʝʟʧʝʢʘè,122 

çʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠè, 172 çʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʘè/ ʂʇɯ ʽʤ. 

ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ. ï ɽʣʝʢʪʨʦʥ. ʪʝʢʩʪ. ʜʘʥʽ (1 ʬʘʡʣ). ï ʂʠʾʚ: ʂʇɯ ʽʤ. ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦ, 2024. ï 428 ʩ. 
  

 ʇʦʩʽʙʥʠʢ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟʘ ʧʨʦʛʨʘʤʦʶ 

ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ñʌʽʟʠʢʘò. ɼʝʪʘʣʴʥʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʪʝʦʨʽʷ ʣʘʙʦʨʘ-

ʪʦʨʥʠʭ ʨʦʙʽʪ, ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʜʦʜʘʪʢʠ ʜʦ ʚʩʽʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ ʧʨʠʢʣʘʜʘʤʠ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʚ Excel ʪʘ ʧʨʦʪʦʢʦʣʠ ʜʦ ʥʠʭ. 

 ʇʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨʘ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 125 

"ʂʽʙʝʨʙʝʟʧʝʢʘ", 172 "ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʘ", 122 çʂʦʤʧôʶʪʝʨʥʽ 

ʥʘʫʢʠè. ɹʫʜʝ ʢʦʨʠʩʥʠʤ ʽ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʽʥʰʠʭ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 

ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 
 ʋɼʂ 537. 535-2 - 535-7 

ʈʝʻʩʪʨ. ˉ ʅʇ 23/24-562. ʆʙʩʷʛ 26,82 ʘʚʪ. ʘʨʢ. 

 ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè ʧʨʦʩʧʝʢʪ ɹʝʨʝʩʪʝʡʩʴʢʠʡ, 37, ʤ. ʂʠʾʚ, 03056 

https://kpi.ua. 

 ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʚʥʝʩʝʥʥʷ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʚʠʜʘʚʮʽʚ, ʚʠʛʦʪʦʚʣʶʚʘʯʽʚ 

ʽ ʨʦʟʧʦʚʩʶʜʞʫʚʘʯʽʚ ʚʠʜʘʚʥʠʯʦʾ ʧʨʦʜʫʢʮʽʾ ɼʂ ˉ 5354 ʚʽʜ 25.05.2017 ʨ. 

â ɯ.ʌ.ʉʢʽʮʴʢʦ, ʅ.ʄ.ɹʨʫʢʚʘ, 2024 

â ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 2024 
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ɺʉʊʋʇ 

 ɺ ʩʠʩʪʝʤʽ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʦʩʚʽʪʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠ-

ʢʫʤ, ʱʦ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʢʫʨʩʫ ñɿʘʛʘʣʴʥʘ ʬʽʟʠʢʘò, ʧʦʢʣʘʜʘ-

ʶʪʴʩʷ ʙʘʛʘʪʦʯʠʩʣʝʥʥʽ ʽ ʙʘʛʘʪʦʧʣʘʥʦʚʽ ʟʘʜʘʯʽ. ʉʝʨʝʜ ʥʠʭ ʥʘ ʧʝʨʰʝ 

ʤʽʩʮʝ ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʘʚʠʪʠ ʦʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʩʫʯʘʩʥʠʤʠ ʧʨʠʣʘ-

ʜʘʤʠ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʘʙʫʪʪʷ ʥʘʚʠʢʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʨʦʙʦʪʠ, ʫʤʽʪʠ ʜʘʪʠ ʦʮʽʥʢʫ (ʦʮʽʥʠʪʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ) ʨʝʟʫʣʴʪʘʪʘʤ ʚʠ-

ʤʽʨʶʚʘʥʴ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʘʢʪʠʢʫʤ ʻ ʧʨʠʨʦʜʥʽʤ ʜʦʧʦʚʥʝʥʥʷʤ ʣʝʢʮʽʡ-

ʥʦʛʦ ʢʫʨʩʫ, ʪʘʢ ʷʢ ʜʦʟʚʦʣʷʻ ʩʘʤʦʩʪʽʡʥʦ ʦʪʨʠʤʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʟʘʩʪʦʩʫʚʘʪʠ ʥʘ 

ʧʨʘʢʪʠʮʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ. 

 ɺ ʜʘʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʫʟʘʛʘʣʴʥʝʥʠʡ ʙʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ 

ʘʚʪʦʨʽʚ ʧʦ ʩʪʚʦʨʝʥʥʶ ʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʫʯʙʦʚʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠ-

ʢʫʤʫ ʥʘ ʢʘʬʝʜʨʽ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʢʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨ-

ʩʠʪʝʪʫ ʋʢʨʘʾʥʘ ñʂʇɯò ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ.  

 ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘʜ ʧʦʩʽʙʥʠʢʦʤ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʬʽʟʠʯʥʽ ʧʦ-

ʩʽʙʥʠʢʠ, ʷʢʽ ʙʫʣʠ ʥʘʧʠʩʘʥʽ ʨʘʥʽʰʝ, ʽ ʾʭ ʧʝʨʝʣʽʢ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʩʧʠʩʢʫ 

ʣʽʪʝʨʘʪʫʨʠ. 

 ʃʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ, ʷʢʽ ʧʨʠʚʝʜʝʥʽ ʚ ʧʨʘʢʪʠʢʫʤʽ, ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʨʦʛʨʘʤʽ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʢʠ ʚ ʅʊʋʋ ñʂʇɯò ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʥʘʧʨʷʤʢʫ ʧʽʜʛʦʪʦʚʢʠ: ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ 

ʪʘ ʾʾ ʟʘʭʠʩʪ, ʢʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ ʪʘ ʽʥʰʠʭ ʥʘʧʨʷʤʢʽʚ.  

ɺʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʫ ʬʽʟʠʯʥʦʤʫ ʧʨʘʢʪʠʢʫʤʽ ʯʘʩʪʦ 

ʚʠʧʝʨʝʜʞʘʻ ʚʠʢʣʘʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʣʝʢʮʽʷʭ. ʊʦʤʫ ʥʘ 

ʧʦʯʘʪʢʫ ʦʧʠʩʘʥʥʷ ʢʦʞʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʧʨʠʚʝʜʝʥʽ ʪʝʦʨʝʪʠʯʥʽ 

ʚʠʢʣʘʜʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʫ ʩʘʤʦʩʪʽʡʥʦ ʧʽʜʛʦʪʦʚʠʪʠʩʴ ʜʦ ʾʾ 

ʚʠʢʦʥʘʥʥʷ. ʋ ʩʚʽʪʣʽ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʥʘ ʧʽʜʩʠʣʝʥʥʷ ʨʦʣʽ ʩʘʤʦ-

ʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʨʠʚʝʜʝʥʥʷ ʪʝʦʨʝ-

ʪʠʯʥʠʭ ʚʠʢʣʘʜʦʢ ʚ ʪʝʢʩʪ ʦʧʠʩʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʪʘʪʥʴʦ 

ʚʠʧʨʘʚʜʘʥʠʤ. ʆʙôʻʤ ʮʠʭ ʚʠʢʣʘʜʦʢ ʨʽʟʥʠʡ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʥʘʩʢʽ-
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ʊʝʭʥʽʢʘ ʙʝʟʧʝʢʠ 

ʉʪʫʜʝʥʪʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʣʘ-

ʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʚ ʣʘʙʦʨʘʪʦ-

ʨʽʷʭ çɽʣʝʢʪʨʠʢʠ ʪʘ ʤʘʛʥʝʪʠʟ-

ʤʫè ʪʘ çʦʧʪʠʢʠ ʽ ʘʪʦʤʥʦʾ ʬʽʟʠ-

ʢʠè, ʤʘʶʪʴ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʥʘʩʪʫʧʥʠʭ ʧʨʘʚʠʣ ʧʦʚʝʜʽʥʢʠ 

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʱʘʩʥʠʭ ʚʠ-

ʧʘʜʢʽʚ ʚʪʨʘʪʠ ʟʜʦʨʦʚôʷ, ʦʩʦʙʠ-

ʩʪʦʛʦ ʤʘʡʥʘ ʪʘ ʦʙʣʘʜʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʽʡ. 

1. ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʪʘ ʚʠ-

ʢʦʥʘʥʥʷ ʥʠʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʨʦʙʽʪ ʙʝʟ ʚʠʢʣʘʜʘʯʘ ʘʙʦ ʣʘʙʦ-

ʨʘʥʪʘ. 

2. ɼʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʢʦʞʝʥ 

ʩʪʫʜʝʥʪ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʣʘʜʘ-

ʯʝʤ, ʷʢʠʡ ʧʨʦʚʦʜʠʪʴ ʣʘʙʦʨʘʪʦ-

ʨʥʝ ʟʘʥʷʪʪʷ. 

3. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʩʪʫ-

ʜʝʥʪʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʚʠ-

ʚʯʘʶʪʴ ʽʥʩʪʨʫʢʮʽʶ ʜʦ ʣʘʙʦʨʘ-

ʪʦʨʥʦʾ ʨʦʙʦʪʠ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ 

ʙʽʣʷ ʫʩʪʘʥʦʚʢʠ; ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʫʩʪʘʥʦʚ-

ʢʦʶ, ʟʚʝʨʪʘʶʯʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʥʘ ʚʤʠʢʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʧʨʠʣʘʜʽʚ ʽ ʚʽʜʣʽʢ ʾʭʥʽʭ ʧʦʢʘʟʽʚ, 

ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʠ ʧʦʜʽʣʢʠ ʧʨʠ-

ʣʘʜʽʚ; ʧʝʨʝʚʽʨʷʶʪʴ ʟʦʚʥʽʰʥʽʤ 

ʦʛʣʷʜʦʤ ʛʦʪʦʚʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ 

ʜʦ ʨʦʙʦʪʠ. 

4. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʥʝ-

ʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ ʰʣʷʭʦʤ 

ʟʦʚʥʽʰʥʴʦʛʦ ʦʛʣʷʜʫ ʟʘʟʝʤʣʝʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

5. ɺʤʠʢʘʪʠ ʧʨʠʣʘʜʠ ʪʘ ʫʩʪʘʥʦ-

ʚʢʠ ʚ ʝʣʝʢʪʨʠʯʥʫ ʤʝʨʝʞʫ ʤʦʞ-

ʥʘ ʣʠʰʝ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʣʘʙʦʨʘ-

ʥʪʘ ʘʙʦ ʚʠʢʣʘʜʘʯʘ. 

5 ɺʤʠʢʘʪʠ ʧʨʠʩʪʨʦʾ ʜʦ ʜʞʝʨʝʣʘ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʤʦʞʥʘ 

ʪʽʣʴʢʠ ʧʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʦʙʣʘʜ-

ʥʘʥʥʷ ʚʠʢʣʘʜʘʯʝʤ. 

6. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ʚʩʽ ʦʧʝʨʘʮʽʾ ʩʣʽʜ ʚʠʢʦ-

ʥʫʚʘʪʠ ʦʜʥʽʻʶ ʨʫʢʦʶ, ʥʝ ʪʦʨ-
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ʢʘʶʯʠʩʴ ʜʨʫʛʦʶ ʩʪʨʫʤʦʚʝʜʫ-

ʯʠʭ ʯʘʩʪʠʥ. 

7. ʋ ʚʠʧʘʜʢʫ ʚʠʭʦʜʫ ʟ ʣʘʜʫ 

ʫʩʪʘʥʦʚʢʠ ʘʙʦ ʧʨʠʣʘʜʫ ʩʪʫʜʝʥʪ 

ʧʦʚʠʥʝʥ ʥʝʛʘʡʥʦ ʚʽʜʽʤʢʥʫʪʠ 

ʫʩʪʘʥʦʚʢʫ ʚʽʜ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝ-

ʨʝʞʽ ʪʘ, ʥʝ ʨʦʙʣʷʯʠ ʥʽʷʢʠʭ 

ʩʧʨʦʙ ʩʘʤʦʩʪʽʡʥʦ ʧʨʠʚʝʩʪʠ ʾʾ 

ʜʦ ʨʦʙʦʯʦʛʦ ʩʪʘʥʫ, ʧʦʚʽʜʦʤʠʪʠ 

ʧʨʦ ʮʝ ʚʠʢʣʘʜʘʯʘ ʘʙʦ ʣʘʙʦʨʘʥ-

ʪʘ. 

8. ʂʘʪʝʛʦʨʠʯʥʦ ʟʘʙʦʨʦʥʷʻʪʴʩʷ 

ʟʘʣʠʰʘʪʠ ʙʝʟ ʜʦʛʣʷʜʫ ʫʩʪʘʥʦʚ-

ʢʠ, ʫʚʽʤʢʥʝʥʽ ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ 

ʤʝʨʝʞʽ. 

9. ʂʘʪʝʛʦʨʠʯʥʦ ʟʘʙʦʨʦʥʷʻʪʴʩʷ 

ʨʦʟʙʠʨʘʪʠ ʫʩʪʘʥʦʚʢʠ ʘʙʦ ʧʨʠ-

ʣʘʜʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʦʧʝʨʘʮʽʾ, 

ʱʦ ʥʝ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. 

10. ʉʣʽʜ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʦ ʚʠ-

ʢʦʥʫʚʘʪʠ ʧʨʘʚʠʣʘ ʪʝʭʥʽʢʠ ʙʝʟ-

ʧʝʢʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʣʘʙʦ-

ʨʘʪʦʨʥʦʤʫ ʩʪʦʣʽ, ʘʙʦ ʚ ʽʥʩʪʨʫ-

ʢʮʽʾ ʜʦ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦ-

ʪʠ. 

11. ʇʨʠ ʨʦʙʦʪʽ ʟ ʣʘʟʝʨʦʤ ʡʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʦʞʥʘ ʩʧʦʩ-

ʪʝʨʽʛʘʪʠ ʪʽʣʴʢʠ ʥʘ ʨʦʟʩʽʶʶʯʽʡ 

ʧʦʚʝʨʭʥʽ. 

ʋʚʘʛʘ! ʇʦʧʘʜʘʥʥʷ ʚ ʦʯʽ 

ʧʨʷʤʦʛʦ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽ-

ʥʶʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʦ ʜʣʷ ʟʦ-

ʨʫ. 

12. ʋ ʚʠʧʘʜʢʘʭ ʧʦʰʢʦʜʞʝʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ 

ʩʪʘʣʦʩʷ ʯʝʨʝʟ ʥʝʜʙʘʣʝ ʧʦʚʦ-

ʜʞʝʥʥʷ ʟ ʥʠʤ ʘʙʦ ʧʦʨʫʰʝʥʥʷ 

ʽʥʩʪʨʫʢʮʽʾ ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ, 

ʤʘʪʝʨʽʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʥʝʩʫʪʴ ʩʪʫʜʝʥʪʠ. 

13. ʂʘʪʝʛʦʨʠʯʥʦ ʟʘʙʦʨʦʥʷʻʪʴʩʷ 

ʚʽʜʯʠʥʷʪʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʚʽʢʥʘ 

ʪʘ ʬʨʘʤʫʛʠ, ʢʨʽʤ ʦʙʣʘʜʥʘʥʠʭ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʙʝʟ-

ʧʝʢʠ. 
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1.ɺʠʚʯʝʥʥʷ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ 

ʄʝʪʘ ʨʦʙʦʪʠ 

1. ɺʠʚʯʠʪʠ ʦʩʥʦʚʥʽ ʟʘʢʦ-

ʥʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʢʪʨʦ-

ʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ. 

2. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʦʜʥʠʤ 

ʽʟ ʩʧʦʩʦʙʽʚ ʚʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ ʧʦ-

ʣʽʚ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʘʪʝʤʘ-

ʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʥʘ ʧʨʠʢ-

ʣʘʜʽ ʧʦʣʷ ʟ ʦʩʴʦʚʦʶ ʩʠʤʝʪʨʽʻʶ. 

3. ʇʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯ-

ʥʦʛʦ ʧʦʣʷ ʦʩʴʦʚʦʾ ʩʠʤʝʪʨʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥ-

ʜʘ. 

4. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠ-

ʤʽʨʷʪʠ ʨʽʟʥʠʮʶ ʧʦʪʝʥʮʽʘʣʽʚ 

ʤʽʞ ʮʝʥʪʨʘʣʴʥʠʤ ʝʣʝʢʪʨʦʜʦʤ ʽ 

ʪʦʯʢʘʤʠ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʛʦ 

ʧʘʧʝʨʫ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʟ-

ʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʥʴʦʛʦ.  

5. ɿʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠ-

ʤʠ ʜʘʥʠʤʠ ʨʽʟʥʠʮʽ ʧʦʪʝʥʮʽʘʣʽʚ 

ʤʽʞ ʮʝʥʪʨʘʣʴʥʠʤ ʝʣʝʢʪʨʦʜʦʤ ʽ 

ʪʦʯʢʘʤʠ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʛʦ 

ʧʘʧʝʨʫ ʨʦʟʨʘʭʫʚʘʪʠ ʥʘʧʨʫʞʝ-

ʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. 

6. ɿʘ ʪʝʦʨʝʪʠʯʥʠʤʠ ʬʦʨ-

ʤʫʣʘʤʠ ʨʦʟʨʘʭʫʚʘʪʠ ʨʽʟʥʠʮʶ 

ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʮʝʥʪʨʘʣʴʥʠʤ 

ʝʣʝʢʪʨʦʜʦʤ ʽ ʪʦʯʢʘʤʠ ʝʣʝʢʪʨʦ-

ʧʨʦʚʽʜʥʦʛʦ ʧʘʧʝʨʫ ʪʘ ʨʦʟʨʘʭʫ-

ʚʘʪʠ ʥʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦ-

ʛʦ ʧʦʣʷ. 

7. ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯ-

ʥʦʛʦ ʤʝʪʦʜʫ ʧʦʨʽʚʥʷʪʠ ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʽ ʽ ʪʝʦʨʝʪʠʯʥʽ ʜʘʥʽ 

ʦʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. 

8. ʇʨʦʚʝʩʪʠ ʦʙʨʦʙʢʫ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʨʦ-

ʛʨʘʤʠ, ʷʢʘ ʧʨʠʚʦʜʠʪʴʩʷ ʚ [4] ʪʘ 

ʚ ʜʦʜʘʪʢʘʭ. 

9.ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʦ 

ʨʦʙʦʪʽ. 

ʊʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ɿʘʢʦʥ ʂʫʣʦʥʘ 

 ʉʫʯʘʩʥʽʡ ʬʽʟʠʮʽ ʚʽʜʦʤʦ 

ʯʦʪʠʨʠ ʚʠʜʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʚʟʘʻʤʦʜʽʡ: ʛʨʘʚʽʪʘʮʽʡʥʘ, ʝʣʝʢʪ-

ʨʦʤʘʛʥʽʪʥʘ, ʩʠʣʴʥʘ, ʩʣʘʙʘ. ʉʠ-

ʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʚ ʷʜʝʨʥʠʭ ʤʘ-

ʩʰʪʘʙʘʭ (10-15ʤ). ʉʣʘʙʘ ï ʱʝ 

ʙʽʣʴʰ ʢʦʨʦʪʢʦʜʽʶʯʘ (ʧʦʨʷʜʢʫ 

18102 -Ö ʤ), ʧʨʦʷʚʣʷʻʪʴʩʷ ʤʽʞ 

ʝʣʝʤʝʥʪʘʨʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ʽ 
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ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʾʭ 

ʚʟʘʻʤʥʠʭ ʧʝʨʝʪʚʦʨʝʥʥʷʭ. ɻʨʘ-

ʚʽʪʘʮʽʡʥʘ ʚʟʘʻʤʦʜʽʷ (ʪʷʞʽʥʥʷ) 

ʫʥʽʚʝʨʩʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ 

ʙʫʜʴ-ʷʢʠʤʠ ʪʽʣʘʤʠ. 

 ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʚʟʘ-

ʻʤʦʜʽʷ ʥʘ ʙʘʛʘʪʦ ʧʦʨʷʜʢʽʚ ʽʥ-

ʪʝʥʩʠʚʥʽʰʘ ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʡ 

ʩʣʘʙʢʦʾ ʪʘ ʻ ʜʘʣʝʢʦʜʽʶʯʦʶ, ʥʘ 

ʧʨʦʪʠʚʘʛʫ ʩʠʣʴʥʽʡ ʚʟʘʻʤʦʜʽʾ. 

ɺʦʥʘ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘ-

ʻʪʴʩʷ ʡ ʙʘʛʘʪʘ ʧʨʦʷʚʘʤʠ ʚ ʤʝ-

ʛʘï, ʤʘʢʨʦï ʽ ʤʽʢʨʦʩʚʽʪʽ. ɺʦʥʘ 

ʦʙʫʤʦʚʣʝʥʘ ʫʯʘʩʪʶ ʝʣʝʢʪʨʦʤʘ-

ʛʥʽʪʥʦʛʦ ʧʦʣʷ. ɽʣʝʢʪʨʦʤʘʛʥʽʪ-

ʥʝ ʧʦʣʝ ʘʙʦ ʧʦʛʣʠʥʘʻʪʴʩʷ, ʘʙʦ 

ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʟʘ ʪʘʢʦʾ ʚʟʘʻ-

ʤʦʜʽʾ, ʱʦ ʽ ʦʙʫʤʦʚʣʶʻ ʚʟʘʻʤʦ-

ʜʽʶ ʤʽʞ ʪʽʣʘʤʠ. ʊʦʤʫ, ʷʢʱʦ 

ʯʘʩʪʠʥʢʠ (ʪʽʣʘ) ʚʟʘʻʤʦʜʽʶʪʴ 

ʤʽʞ ʩʦʙʦʶ ʽʟ ʩʠʣʘʤʠ, ʷʢʽ ʧʦʚʽ-

ʣʴʥʦ ʟʤʝʥʰʫʶʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥ-

ʥʷʤ ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʠʤʠ ʡ ʥʘʙʘ-

ʛʘʪʦ ʧʝʨʝʚʠʱʫʶʪʴ ʩʠʣʫ ʚʩʝʩ-

ʚʽʪʥʴʦʛʦ ʪʷʞʽʥʥʷ, ʪʦ ʛʦʚʦ-

ʨʷʪʴ, ʱʦ ʮʽ ʪʽʣʘ ʤʘʶʪʴ ʝʣʝʢ-

ʪʨʠʯʥʠʡ ʟʘʨʷʜ. ʄʦʞʥʘ ʩʢʘʟʘ-

ʪʠ, ʱʦ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ ʮʝ 

ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ, ʷʢʘ ʚʠʟʥʘʯʘʻ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ 

ʚʟʘʻʤʦʜʽʾ, ʧʦʜʽʙʥʦ ʪʦʤʫ, ʷʢ 

ʤʘʩʘ ʚʠʟʥʘʯʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

 ɽʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ 

ʟʚôʷʟʘʥʠʡ ʟ ʤʘʪʝʨʽʘʣʴʥʠʤ ʥʦʩʽ-

ʻʤ ʽ ʻ ʜʞʝʨʝʣʦʤ ʝʣʝʢʪʨʦʤʘʛʥʽ-

ʪʥʦʛʦ ʧʦʣʷ. ɽʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ 

ʻ ʚʥʫʪʨʽʰʥʴʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʦʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʯʘʩʪʠʥʦʢ ʽ 

ʚʠʟʥʘʯʘʻ ʾʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ 

ʚʟʘʻʤʦʜʽʶ. ɺʩʷ ʩʫʢʫʧʥʽʩʪʴ ʝʣʝ-

ʢʪʨʠʯʥʠʭ ʽ ʤʘʛʥʽʪʥʠʭ ʷʚʠʱ ʻ 

ʧʨʦʷʚʦʤ ʽʩʥʫʚʘʥʥʷ, ʨʫʭʫ ʪʘ 

ʚʟʘʻʤʦʜʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʟʘʨʷʜʽʚ. 

 ɽʣʝʢʪʨʦʩʪʘʪʠʢʘ ʟʘʡʤʘ-

ʻʪʴʩʷ ʚʠʚʯʝʥʥʷʤ ʝʣʝʢʪʨʠʯʥʠʭ 

ʧʦʣʽʚ ʥʝʨʫʭʦʤʠʭ ʟʘʨʷʜʽʚ. ʉʧʦ-

ʯʘʪʢʫ ʙʫʜʝʤʦ ʚʠʚʯʘʪʠ ʝʣʝʢʪʨʦ-



10 
 

ʩʪʘʪʠʯʥʽ ʧʦʣʷ ʫ ʚʘʢʫʫʤʽ. ʆʩʥʦ-

ʚʥʠʡ ʢʽʣʴʢʽʩʥʠʡ ʟʘʢʦʥ ʝʣʝʢʪʨʦ-

ʩʪʘʪʠʢʠ ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʂʫʣʦ-

ʥʦʤ ʚ 1785 ʨ. ɺʽʥ ʬʦʨʤʫʣʶʻʪʴ-

ʩʷ ʪʘʢʠʤ ʯʠʥʦʤ [1,2,3]. 

 ʉʠʣʘ ʚʟʘʻʤʦʜʽʾ F ʜʚʦʭ 

ʪʦʯʢʦʚʠʭ ʟʘʨʷʜʽʚ ʫ ʚʘʢʫʫʤʽ 

ʥʘʧʨʘʚʣʝʥʘ ʚʟʜʦʚʞ ʧʨʷʤʦʾ, ʷʢʘ 

ʟôʻʜʥʫʻ ʮʽ ʟʘʨʷʜʠ, ʧʨʦʧʦʨʮʽʡʥʘ 

ʜʦʙʫʪʢʫ ʾʭ ʚʝʣʠʯʠʥ ή  ̔ ή ʽ 

ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʘ ʢʚʘʜʨʘ-

ʪʫ ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʠʤʠ r. ɺʦʥʘ ʻ 

ʩʠʣʦʶ ʧʨʠʪʷʛʘʥʥʷ, ʷʢʱʦ ʟʥʘʢʠ 

ʟʘʨʷʜʽʚ ʨʽʟʥʽ ʽ ʩʠʣʦʶ ʚʽʜʰʪʦʚ-

ʭʫʚʘʥʥʷ, ʷʢʱʦ ʟʥʘʢʠ ʟʘʨʷʜʽʚ 

ʦʜʥʘʢʦʚʽ. ʄʘʪʝʤʘʪʠʯʥʦ: 

2

21

r

qq
kF = ,  (1.1) 

ʜʝ k ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦ-

ʩʪʽ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʙʦʨʫ 

ʩʠʩʪʝʤʠ ʦʜʠʥʠʮʴ ʬʽʟʠʯʥʠʭ ʚʝ-

ʣʠʯʠʥ. 

 ʊʦʯʢʦʚʽʩʪʴ ʟʘʨʷʜʽʚ ʚ 

ʟʘʢʦʥʽ ʂʫʣʦʥʘ ʦʟʥʘʯʘʻ, ʱʦ ʣʽ-

ʥʽʡʥʽ ʨʦʟʤʽʨʠ ʪʽʣ, ʥʘ ʷʢʠʭ ʟʦʩʝ-

ʨʝʜʞʝʥʽ ʮʽ ʟʘʨʷʜʠ, ʤʽʟʝʨʥʦ ʤʘʣʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʥʠ-

ʤʠ. ʉʠʣʫ ʂʫʣʦʥʘ ʥʘʟʠʚʘʶʪʴ 

ʮʝʥʪʨʘʣʴʥʦʶ ʩʠʣʦʶ, ʪʦʤʫ ʱʦ 

ʚʦʥʘ ʥʘʧʨʷʤʣʝʥʘ ʚʟʜʦʚʞ ʧʨʷ-

ʤʦʾ, ʱʦ ʟôʻʜʥʫʻ ʟʘʨʷʜʠ. 

 ɿʘʢʦʥ ʂʫʣʦʥʘ ʤʦʞʥʘ 

ʟʘʧʠʩʘʪʠ ʫ ʚʝʢʪʦʨʥʽʡ ʬʦʨʤʽ: 

Ὂᴆ Ὧ
ήρής

ὶς
Ὡᴆὶ,  (1.2) 

ʜʝ Ὡᴆὶ ï ʦʜʠʥʠʯʥʠʡ ʚʝʢʪʦʨ, ʱʦ 

ʤʘʻ ʥʘʧʨʷʤʦʢ ʚʽʜ ʟʘʨʷʜʫ ή ʜʦ 

ʟʘʨʷʜʫ ή, ʷʢʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʠʣʘ, ʷʢʘ ʜʽʻ ʥʘ ʟʘʨʷʜ ή ʟʽ ʩʪʦ-

ʨʦʥʠ ʟʘʨʷʜʫ ή (ʨʠʩ.1.1,ʘ) ʽ ʥʘ-

ʚʧʘʢʠ, Ὡᴆὶ ʤʘʻ ʥʘʧʨʷʤʦʢ ʚʽʜ ʟʘ-

ʨʷʜʫ ή ʜʦ ʟʘʨʷʜʫ ή, ʷʢʱʦ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʩʠʣʘ, ʷʢʘ ʜʽʻ ʥʘ ʟʘ-

ʨʷʜ ή ʟʽ ʩʪʦʨʦʥʠ ʟʘʨʷʜʫ ή 

(ʨʠʩ.1.1,ʙ). 

 

a 
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ʙ 

ʈʠʩ.1.1. 

 ʉʫʪʪʻʚʠʤ ʬʽʟʠʯʥʠʤ ʟʤʽ-

ʩʪʦʤ ʟʘʢʦʥʫ (1.2)  ̒ʪʚʝʨʜʞʝʥʥʷ 

ʧʨʦ ʦʙʝʨʥʝʥʫ ʟʘʣʝʞʥʽʩʪʴ ʩʠʣʠ 

ʚʟʘʻʤʦʜʽʾ ʟʘʨʷʜʽʚ ʚʽʜ ʢʚʘʜʨʘʪʫ 

ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʠʤʠ. ɺ ʮʴʦʤʫ 

ʧʣʘʥʽ ʟʘʢʦʥ (1.2) ʜʫʞʝ ʢʦʨʝʣʶʻ 

ʽʟ ʟʘʢʦʥʦʤ ʛʨʘʚʽʪʘʮʽʾ Ὂ

Ὃ . ɼʦʩʣʽʜʥʽ ʜʘʥʽ ʧʦʢʘʟʫ-

ʶʪʴ, ʱʦ ʟʘʢʦʥ ʂʫʣʦʥʘ ʩʧʨʘʚʝʜ-

ʣʠʚʠʡ ʜʣʷ ʚʽʜʩʪʘʥʝʡ ʚʽʜ 1510- ʤ 

ʜʦ, ʧʨʠʥʘʡʤʥʽ, ʜʝʢʽʣʴʢʦʭ ʢʽʣʦ-

ʤʝʪʨʽʚ. ɭ ʚʩʽ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, 

ʱʦ ʜʣʷ ʚʽʜʩʪʘʥʝʡ, ʷʢʽ ʤʝʥʰʽ 

ρπ ʤ, (ʨʦʟʤʽʨ ʷʜʨʘ ʘʪʦʤʘ) 

ʟʘʢʦʥ ʂʫʣʦʥʘ ʧʝʨʝʩʪʘʻ ʙʫʪʠ 

ʩʧʨʘʚʝʜʣʠʚʠʤ. 

 ʋ ʩʠʩʪʝʤʽ ʉɯ ʜʣʷ ʟʘʨʷʜʽʚ 

ʫ ʚʘʢʫʫʤʽ ʢʦʝʬʽʮʽʻʥʪ k ʫ ʬʦʨ-

ʤʫʣʘʭ (1.1 ʪʘ 1.2) ʟʘʧʠʩʫʶʪʴ ʫ 

ʬʦʨʤʽ: 

k = 1/(4ʌʀ ,  (1.3) 

ʜʝ 
12

0
1085,8 -Ö=e ˡϳ̍  ï ʝʣʝʢʪ-

ʨʠʯʥʘ ʩʪʘʣʘ ʽ, ʦʪʞʝ, Ὧ ωϽρπ 

˚Ͻ̍ ˗̌ϳ . ʄʥʦʞʥʠʢ τʌ ʫ 

ʚʠʨʘʟʽ (1.3) ʚʽʜʦʙʨʘʞʘʻ ʩʬʝʨʠ-

ʯʥʫ ʩʠʤʝʪʨʽʶ ʝʣʝʢʪʨʦʩʪʘʪʠʯ-

ʥʦʛʦ ʧʦʣʷ ʪʦʯʢʦʚʦʛʦ ʟʘʨʷʜʫ, 

ʦʩʢʽʣʴʢʠ ʚʝʣʠʯʠʥʘ τʌ ʯʠʩʝʣʴʥʦ 

ʜʦʨʽʚʥʶʻ ʧʦʚʥʦʤʫ ʪʽʣʝʩʥʦʤʫ 

ʢʫʪʫ ʚ ʩʪʝʨʘʜʽʘʥʘʭ. 

 ɿʘʢʦʥ ʂʫʣʦʥʘ (F ρͯȾὶ  

ʧʽʜʜʘʚʘʚʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʧʝʨʝʚʽʨʮʽ ʙʘʛʘʪʦ ʨʘʟʽʚ, ʘʞ ʜʦ 

ʥʘʰʠʭ ʜʥʽʚ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ 

ʪʠʤ, ʱʦ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʢʚʘʥ-

ʪʦʚʫ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʫ, ʷʢʘ 

ʧʨʠʥʮʠʧʦʚʦ ʧʦ-ʽʥʰʦʤʫ, ʥʽʞ 

ʢʣʘʩʠʯʥʘ ʪʝʦʨʽʷ, ʧʦʷʩʥʶʚʘʣʘ 

ʚʟʘʻʤʦʜʽʶ ʟʘʨʷʜʽʚ. ɸʣʝ ʮʝ ʥʝ 

ʟʥʘʯʠʪʴ, ʱʦ ʟʘʢʦʥʠ ʢʣʘʩʠʯʥʦʾ 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʙʫʣʦ ʧʦʚʥʽʩ-

ʪʶ ʚʽʜʢʠʥʫʪʦ. ɺʟʘʻʤʦʚʽʜʥʦʩʠ-

ʥʠ ʢʚʘʥʪʦʚʠʭ ʽ ʢʣʘʩʠʯʥʠʭ ʟʘ-

ʢʦʥʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠʥʮʠʧʦʤ 
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ʚʽʜʧʦʚʽʜʥʦʩʪʽ: ʢʣʘʩʠʯʥʽ ʟʘʢʦʥʠ 

ʻ ʛʨʘʥʠʯʥʠʤ ʚʠʧʘʜʢʦʤ ʢʚʘʥʪʦ-

ʚʠʭ ʽ, ʟʥʘʯʠʪʴ, ʤʽʞ ʥʠʤʠ ʧʦʚʠ-

ʥʝʥ ʽʩʥʫʚʘʪʠ ʟʚ'ʷʟʦʢ. ʆʜʥʠʤ ʽʟ 

ʧʨʦʷʚʽʚ ʮʴʦʛʦ ʟʚôʷʟʢʫ ʻ ʪʚʝʨ-

ʜʞʝʥʥʷ: ʷʢʱʦ ʟʘʢʦʥ ʂʫʣʦʥʘ ʥʝ 

ʻ ʪʦʯʥʠʤ ʟʘʢʦʥʦʤ çʦʙʝʨʥʝʥʠʭ 

ʢʚʘʜʨʘʪʽʚè (F ρͯȾὶ ȟ ʪʦ ʤʘʩʘ 

ʩʧʦʢʦʶ ʬʦʪʦʥʘ ά  ʧʦʚʠʥʥʘ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʥʫʣʷ. ʅʝʦʙʭʽ-

ʜʥʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʧʠʪʘʥʥʷ 

ʧʨʦ ʨʽʚʥʽʩʪʴ ʥʫʣʶ ά  ʮʝ ʧʠ-

ʪʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ. 

 ʆʩʢʽʣʴʢʠ ʨʷʜ ʚʘʞʣʠʚʠʭ 

ʧʦʣʦʞʝʥʴ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʙʘ-

ʟʫʶʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ ʧʨʦ ʪʝ, 

ʱʦ ά =0, ʪʦ ʧʨʦʙʣʝʤʘ ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʮʴʦʛʦ ʧʨʠʧʫʱʝʥʥʷ ʧʦʚʠʥʥʘ 

ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʧʨʠʥʮʠʧʦʚʦ 

ʚʘʞʣʠʚʘ. ɼʦʩʣʽʜʥʘ ʧʝʨʝʚʽʨʢʘ 

ʟʘʢʦʥʫ ʂʫʣʦʥʘ ï ʦʜʠʥ ʽʟ ʰʣʷʭʽʚ 

ʾʾ ʨʦʟʚôʷʟʢʫ. ɼʦʩʣʽʜʠ, ʧʨʦʚʝʜʝʥʽ 

ʚ ʟʝʤʥʠʭ ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ ʦʮʽʥ-

ʢʠ, ʟʨʦʙʣʝʥʽ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ 

ʘʩʪʨʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ, ʥʝ ʜʘʶʪʴ 

ʧʽʜʩʪʘʚ ʚʚʘʞʘʪʠ ʤʘʩʫ ʩʧʦʢʦʶ 

ʬʦʪʦʥʘ ʚʽʜʤʽʥʥʦʶ ʚʽʜ ʥʫʣʷ ʽ 

ʪʦʤʫ ʟʘʢʦʥ ʚʟʘʻʤʦʜʽʾ ʪʦʯʢʦʚʠʭ 

ʝʣʝʢʪʨʠʯʥʠʭ ʟʘʨʷʜʽʚ ʟʙʝʨʽʛʘʻ 

ʩʪʘʪʫʩ ʪʦʯʥʦʛʦ ʟʘʢʦʥʫ çʦʙʝʨ-

ʥʝʥʠʭ ʢʚʘʜʨʘʪʽʚè. 

ʅʘʧʨʫʞʝʥʽʩʪʴ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ 

 ɿʘ ʩʫʯʘʩʥʠʤʠ ʧʦʛʣʷʜʘʤʠ 

ʤʘʪʝʨʽʘʣʴʥʠʤ ʥʦʩʽʻʤ ʚʟʘʻʤʦʜʽʾ 

ʥʝʨʫʭʦʤʠʭ ʟʘʨʷʜʽʚ ʻ ʝʣʝʢʪʨʠʯ-

ʥʝ ʧʦʣʝ. ʆʩʥʦʚʥʦʶ ʦʟʥʘʢʦʶ 

ʥʘʷʚʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʻ 

ʪʝ, ʱʦ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʟʘʨʷʜ, ʚʥʝ-

ʩʝʥʠʡ ʫ ʮʝ ʧʦʣʝ, ʜʽʻ ʩʠʣʘ. ʈʦʟʢ-

ʨʠʪʪʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʣʷ ï ʦʜʥʝ 

ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʬʽ-

ʟʠʢʠ. ɿʘʨʘʟ ʤʠ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ 

ʩʪʘʮʽʦʥʘʨʥʽ ʝʣʝʢʪʨʠʯʥʽ ʧʦʣʷ, 

ʪʦʙʪʦ ʪʘʢʽ ʧʦʣʷ, ʱʦ ʥʝ ʟʤʽʥʶ-

ʶʪʴʩʷ ʟ ʯʘʩʦʤ ʽ ʩʪʚʦʨʶʶʪʴʩʷ 

ʥʝʨʫʭʦʤʠʤʠ ʝʣʝʢʪʨʠʯʥʠʤʠ 



13 
 

ʟʘʨʷʜʘʤʠ. ʊʘʢʽ ʧʦʣʷ ʥʘʟʠʚʘ-

ʶʪʴʩʷ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤʠ. 

 ʆʜʥʘʢ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʟʤʽʥʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ʽ ʦʩʦʙʣʠʚʦ ʝʣʝʢʪʨʦʤʘʛʥʽ-

ʪʥʠʭ ʭʚʠʣʴ ʤʠ ʧʝʨʝʢʦʥʫʻʤʦʩʴ, 

ʱʦ ʧʦʣʝ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʙʝʟ ʟʘ-

ʨʷʜʽʚ (ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʭʚʠʣʽ) ʽ 

ʱʦ ʧʦʥʷʪʪʷ ʧʦʣʷ ʤʘʻ ʛʣʠʙʦʢʠʡ 

ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ: ʝʣʝʢʪʨʦʤʘʛʥʽʪ-

ʥʝ ʧʦʣʝ ʻ ʦʙôʻʢʪʠʚʥʦʶ ʨʝʘʣʴʥʽ-

ʩʪʶ. ʇʦʣʝ ʨʝʘʣʴʥʝ ʪʘʢ ʩʘʤʦ, ʷʢ 

ʽ ʨʝʯʦʚʠʥʘ, ʽ ʻ ʦʜʥʠʤ ʽʟ ʚʠʜʽʚ 

ʤʘʪʝʨʽʾ. 

 ɺʣʘʩʪʠʚʦʩʪʽ ʝʣʝʢʪʨʠʯ-

ʥʦʛʦ ʧʦʣʷ ʚʠʚʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʧʨʦʙʥʦʛʦ ʪʦʯʢʦʚʦʛʦ ʧʦʟʠ-

ʪʠʚʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʘʨʷ-

ʜʫ  ή̐ .̑ ʇʨʦʙʥʠʡ ʟʘʨʷʜ ʤʫʩʠʪʴ 

ʙʫʪʠ ʜʦʩʠʪʴ ʤʘʣʠʤ, ʱʦʙ ʟʘʧʦ-

ʙʽʛʘʪʠ ʩʧʦʪʚʦʨʝʥʥʶ ʧʦʯʘʪʢʦ-

ʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʧʦʣʷ. ʁʦʛʦ ʧʨʠ-

ʩʫʪʥʽʩʪʴ ʥʝ ʧʦʚʠʥʥʘ ʟʤʽʥʠʪʠ 

ʨʦʟʧʦʜʽʣ ʟʘʨʷʜʽʚ, ʘ ʪʘʢʦʞ ʥʝ 

ʧʦʚʠʥʥʘ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ. 

 ʗʢʱʦ ʚ ʧʦʣʝ, ʱʦ ʩʪʚʦ-

ʨʶʻʪʴʩʷ ʟʘʨʷʜʦʤ ή, ʧʦʤʽʩʪʠʪʠ 

ʧʨʦʙʥʠʡ ʟʘʨʷʜ  ή̐ ,̑ ʪʦ ʥʘ ʥʴʦʛʦ 

ʙʫʜʝ ʜʽʷʪʠ ʩʠʣʘ (1.2), ʷʢʘ ʧʨʦ-

ʧʦʨʮʽʡʥʘ ʜʦ ʚʝʣʠʯʠʥʠ  ή̐ .̑ ʎʷ 

ʩʠʣʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʦʶ ʩʘʤʦʛʦ ʧʦʣʷ, ʘʣʝ ʚʝʣʠ-

ʯʠʥʘ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥ-

ʥʶ ὊᴆȾή̐  ̑ (ʧʠʪʦʤʘ ʩʠʣʘ, ʪʦʙʪʦ 

ʩʠʣʘ, ʱʦ ʜʽʻ ʥʘ ʦʜʠʥʠʯʥʠʡ ʧʦ-

ʟʠʪʠʚʥʠʡ ʟʘʨʷʜ) ʤʦʞʝ ʙʫʪʠ 

ʩʠʣʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʧʦʣʷ. 

 ʊʦʤʫ ʚʝʢʪʦʨʥʘ ʚʝʣʠʯʠʥʘ 

Ὁᴆ ὊᴆȾή̐  ̑  (1.4) 

ʥʘʟʠʚʘʻʪʴʩʷ ʥʘʧʨʫʞʝʥʽʩʪʶ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. ɺʨʘʭʦʚʫʶ-

ʯʠ ʟʘʢʦʥ ʂʫʣʦʥʘ (1.2) ʪʘ ʚʽʜ-

ʥʦʰʝʥʥʷ (1.4), ʦʪʨʠʤʘʻʤʦ ʬʦ-

ʨʤʫʣʫ ʜʣʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ 
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ʪʦʯʢʦʚʦʛʦ ʟʘʨʷʜʫ q  ʥʘ ʚʽʜʩʪʘʥʽ 

r: 

Ὁᴆ = ὩᴆϽ  (1.5) 

ɿʚʽʜʩʠ ʚʠʜʥʦ, ʱʦ ʧʦʣʝ ʪʦʯʢʦ-

ʚʦʛʦ ʟʘʨʷʜʫ ʻ ʮʝʥʪʨʘʣʴʥʦʩʠʤʝ-

ʪʨʠʯʥʠʤ. 

 ɿʘ ʥʘʧʨʷʤʦʢ ʚʝʢʪʦʨʘ 

ʥʘʧʨʫʞʝʥʦʩʪʽ Ὁᴆ ʙʝʨʫʪʴ ʥʘʧʨʷ-

ʤʦʢ ʩʠʣʠ, ʟ ʷʢʦʶ ʧʦʣʝ ʜʽʻ ʥʘ 

ʧʨʦʙʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʘʨʷʜ, 

ʨʦʟʤʽʱʝʥʠʡ ʫ ʧʝʚʥʽʡ ʪʦʯʮ ̔ʧʦ-

ʣʷ (ʨʠʩ.1.2). 

 
ʘ 

 
ʙ 

ʈʠʩ.1.2. 

 ʋ ʩʠʩʪʝʤʽ ʉɯ ʦʜʠʥʠʮʷ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʦʣʷ 1ʅȾ̠  ̌ï ʮʝ ʥʘʧʨʫʞʝʥʽʩʪʴ 

ʪʘʢʦʛʦ ʧʦʣʷ, ʷʢʝ ʜʽʻ ʟ ʩʠʣʦʶ 1ʅ 

ʥʘ ʪʦʯʢʦʚʠʡ ʟʘʨʷʜ 1ʂʣ. ʏʘʩʪʽ-

ʰʝ ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ ʚʠʤʽ-

ʨʶʶʪʴ ʫ ʚʦʣʴʪʘʭ ʥʘ ʤʝʪʨ (ɺ/ʤ). 

ʇʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʽʾ  

ʝʣʝʢʪʨʠʯʥʠʭ ʧʦʣʽʚ 

 ʉʫʪʪʻʚʠʤ ʬʽʟʠʯʥʠʤ ʟʤʽ-

ʩʪʦʤ ʟʘʢʦʥʫ ʂʫʣʦʥʘ ʻ ʪʚʝʨ-

ʜʞʝʥʥʷ ʧʨʦ ʘʜʠʪʠʚʥʫ ʜʽʶ ʝʣʝʢ-

ʪʨʠʯʥʠʭ ʟʘʨʷʜʽʚ. ɿʛʽʜʥʦ ʮʴʦʛʦ 

ʪʚʝʨʜʞʝʥʥʷ ʩʠʣʘ ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ 

ʟʘʨʷʜʽʚ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʥʘʷ-

ʚʥʦʩʪʽ ʪʨʝʪʴʦʛʦ ʟʘʨʷʜʫ. ʅʝʟʘ-

ʣʝʞʥʦ ʚʽʜ ʯʠʩʣʘ ʟʘʨʷʜʽʚ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʚ ʜʝʷʢʫ ʩʠʩʪʝʤʫ, ʟʘʢʦʥ 

ʂʫʣʦʥʘ (1.2) ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʟʘʻʤʦ-

ʜʽʾ ʢʦʞʥʦʾ ʧʘʨʠ ʟʘʨʷʜʽʚ. ʎʝ 

ʪʚʝʨʜʞʝʥʥʷ ʻ ʦʩʥʦʚʦʶ ʧʨʠʥ-

ʮʠʧʫ ʩʫʧʝʨʧʦʟʠʮʽʾ, ʷʢʠʡ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ʽ ʥʘʧʨʷʤʢʫ ʚʝʢʪʦʨʘ 

ʥʘʧʨʫʞʝʥʦʩʪʽ Ὁᴆ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ 

ʧʦʣʷ ʟʘ ʟʘʜʘʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʫ 

ʧʨʦʩʪʦʨʽ ʪʘ ʚʝʣʠʯʠʥʦʶ ʟʘʨʷʜʽʚ. 

ʉʫʪʴ ʧʨʠʥʮʠʧʫ ʩʫʧʝʨʧʦʟʠʮʽʾ ʚ 
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ʪʦʤʫ, ʱʦ ʩʠʣʘ, ʷʢʘ ʜʽʻ ʥʘ ʧʨʦʙ-

ʥʠʡ ʟʘʨʷʜ  ή̐ ,̑ ʱʦ ʨʦʟʪʘʰʦʚʘ-

ʥʠʡ ʚ ʣʶʙʽʡ ʪʦʯʮʽ ʧʦʣʷ ʩʠʩʪʝ-

ʤʠ n ʟʘʨʷʜʽʚ, ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʷ-

ʪʠ ʩʦʙʦʶ ʚʝʢʪʦʨʥʫ ʩʫʤʫ ʩʠʣ, 

ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʢʦʞʥʦʶ ʧʘ-

ʨʦʶ (ʧʨʦʙʥʠʡ ʟʘʨʷʜ ή̐  ̑̔ ʟʘʨʷʜ 

ʩʠʩʪʝʤʠ) ʽ ʦʢʨʝʤʦ ʜʽʶʪʴ ʥʘ 

 ή̐  ̑ ʚ ʮʽʡ ʪʦʯʮʽ. ʄʘʪʝʤʘʪʠʯʥʦ 

ʮʝ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʪʘʢ: 

Ὁᴆ= 
ᴆ

̐̑
 = 
В ᴆ

̐̑
 = 
ᴆ

̐̑
 +...+ 

ᴆ

̐̑
 , 

Ὁᴆ Ὁᴆ+Ὁᴆ Ễ  Ὁᴆ В Ὁᴆ, 

(1.6) 

ʜʝ ὉᴆȟὉᴆȟȣȟὉᴆï ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʧʦʣʽʚ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʦʢʨʝ-

ʤʠʤʠ ʟʘʨʷʜʘʤʠ ʚ ʪʽʡ ʪʦʯʮʽ ʧʨʦ-

ʩʪʦʨʫ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʦʙʥʠʡ 

ʟʘʨʷʜ  ή̐ .̑ 

 ʇʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʽʾ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʯʠʩʣʶʚʘʪʠ 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ ʙʫʜʴ-ʷʢʦʾ 

ʩʠʩʪʝʤʠ ʟʘʨʷʜʽʚ. ʇʦʜʫʤʢʠ ʧʦ-

ʜʽʣʷʶʯʠ, ʥʘʧʨʠʢʣʘʜ, ʟʘʨʷʜʞʝʥʝ 

ʪʽʣʦ ʩʢʽʥʯʝʥʠʭ ʨʦʟʤʽʨʽʚ ʥʘ ʪʦʯ-

ʢʦʚʽ ʟʘʨʷʜʠ, ʟʥʘʭʦʜʠʤʦ ʩʢʣʘʜʦ-

ʚʽ ʥʘʧʨʫʞʝʥʦʩʪʽ ʚ ʧʝʚʥʽʡ ʪʦʯʮʽ, 

ʩʪʚʦʨʝʥʽ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʟʘʨʷʜʞʝʥʦʛʦ ʪʽʣʘ. ʇʦʪʽʤ, ʟʛʽʜʥʦ 

ʟ ʧʨʠʥʮʠʧʦʤ ʩʫʧʝʨʧʦʟʠʮʽʾ, ʚʠ-

ʟʥʘʯʘʻʤʦ ʨʝʟʫʣʴʪʫʶʯʫ ʥʘʧʨʫ-

ʞʝʥʽʩʪʴ. 

ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʝʣʝ-

ʢʪʨʠʯʥʠʭ ʧʦʣʽʚ 

ɽʣʝʢʪʨʠʯʥʽ ʧʦʣʷ ʟʦʙʨʘ-

ʞʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡ 

ʥʘʧʨʫʞʝʥʦʩʪʽ, ʷʢʽ ʧʨʦʚʦʜʷʪʴ 

ʪʘʢ, ʱʦʙ ʜʦʪʠʯʥʽ ʜʦ ʮʠʭ ʣʽʥʽʡ 

ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʟʙʽʛʘʣʠʩʷ ʟ ʥʘ-

ʧʨʷʤʢʘʤʠ ʚʝʢʪʦʨʘ Ὁᴆ (ʨʠʩ.1.3). 

 
ʈʠʩ.1.3. 

ʃʽʥʽʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʶʪʴ ʧʦ-

ʯʘʪʦʢ ʽ ʢʽʥʝʮʴ ʘʙʦ ʡʜʫʪʴ ʫ ʥʝ-

ʩʢʽʥʯʝʥʥʽʩʪʴ ʯʠ ʟ ʥʝʩʢʽʥʯʝʥʥʦ-
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ʩʪʽ. ɿʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ (1.6) ʽ 

ʨʠʩ.1.4 ʚʦʥʠ ʧʦʯʠʥʘʶʪʴʩʷ ʥʘ 

ʧʦʟʠʪʠʚʥʦʤʫ ʟʘʨʷʜʽ ʽ ʟʘʢʽʥʯʫ-

ʶʪʴʩʷ ʥʘ ʥʝʛʘʪʠʚʥʦʤʫ ʟʘʨʷʜʽ. 

 

ʘ  ʙ 

 

ʚ 

 

ʛ 

  

ʜ  ʝ 
ʈʠʩ.1.4. 

ʃʽʥʽʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʥʽʢʦʣʠ ʥʝ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʽ ʥʝ ʜʦʪʠʢʘ-

ʶʪʴʩʷ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʚ 

ʪʦʯʮʽ ʧʝʨʝʪʠʥʫ ʩʠʣʦʚʠʭ ʣʽʥʽʡ 

ʙʫʣʠ ʙ ʜʚʽ ʨʽʟʥʽ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. ʎʽ ʣʽʥʽʾ 

ʧʨʦʚʦʜʷʪʴ ʟ ʪʘʢʦʶ ʛʫʩʪʠʥʦʶ, 

ʱʦʙ ʢʽʣʴʢʽʩʪʴ ʣʽʥʽʡ, ʷʢʽ ʧʨʦʥʠ-

ʟʫʶʪʴ ʦʜʠʥʠʯʥʫ ʧʣʦʱʠʥʫ, ʧʝ-

ʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ ʚʝʢʪʦʨʘ Ὁᴆ, 

ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʚʘʣʘ ʚʝʣʠʯʠ-

ʥʽ ʚʝʢʪʦʨʘ Ὁᴆ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦ-

ʣʷ ʚ ʤʽʩʮʽ ʨʦʟʤʽʱʝʥʥʷ ʧʣʦʱʠ-

ʥʠ. 

ʈʦʙʦʪʘ ʩʠʣ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ 

ʧʦʣʷ 

 ʆʙʯʠʩʣʠʤʦ ʨʦʙʦʪʫ ʩʠʣ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ ʪʦʯʢʦ-

ʚʦʛʦ ʟʘʨʷʜʫ q ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ 

ʧʨʦʙʥʦʛʦ ʟʘʨʷʜʫ  ή̐  ̑ ʚ ʮʴʦʤʫ 

ʧʦʣʽ ʟ ʪʦʯʢʠ 1, ʱʦ ʧʝʨʝʙʫʚʘʻ ʥʘ 

ʚʽʜʩʪʘʥʽ r1 ʚʽʜ ʟʘʨʷʜʫ q, ʚ ʪʦʯʢʫ 

2 ʥʘ ʚʽʜʩʪʘʥʽ r2 ʚʽʜ ʥʴʦʛʦ 

(ʨʠʩ.1.5). ɺ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ 

ʮʴʦʛʦ ʧʦʣʷ ʥʘ ʟʘʨʷʜ  ή̐  ̑ ʜʽʻ 

ʩʠʣʘ ʂʫʣʦʥʘ (1.2) 

Ὂᴆ
ρ

τʌʀ

ήή̐ ̑

ὶ
ὩᴆϽ 
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 ʈʦʙʦʪʘ ʩʠʣʠ Ὂᴆ ʥʘ ʝʣʝ-

ʤʝʥʪʘʨʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ 

Ὠὰᴆ  ʜʦʨʽʚʥʶʻ: 

Ὠὃ ὊᴆὨὰᴆ  ὊὨὰÃÏÓɻ  

 
ρ

τʌʀ

ήή̐ ̑

ὶ
ὨὰÃÏÓɻ  

ήή̐ Ὠ̑ὶ

τʌʀὶ ȟ
 

ʜʝ Ὠὶ ï ʧʨʦʝʢʮʽʷ ʚʝʢʪʦʨʘ Ὠὰᴆ ʥʘ 

ʥʘʧʨʷʤʦʢ ʜʽʾ ʩʠʣʠ Ὂᴆ (ʨʠʩ.1.5). 

 

ʈʠʩ.1.5. 

ʈʦʙʦʪʘ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʟʘʨʷʜʫ 

 ή̐  ̑ʽʟ ʪʦʯʢʠ 1 ʚ ʪʦʯʢʫ 2 ʜʦʨʽʚ-

ʥʶʻ: 

ὃ =᷿ Ὠὃ= 
̐̑
᷿  = 

̐̑
ȿ . 

ɿʚʽʜʢʠ 

ὃ  
̐̑

 
̐̑
Ͻ (1.7) 

 ɯʟ (1.7) ʚʠʧʣʠʚʘʻ, ʱʦ 

ʨʦʙʦʪʘ ʩʠʣ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ 

ʧʦʣʷ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ 

ʰʣʷʭʫ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʨʷʜʫ  ή̐  ̑

ʤʽʞ ʪʦʯʢʘʤʠ 1ï2, ʘ ʚʠʟʥʘʯʘʻʪʴ-

ʩʷ ʣʠʰʝ ʨʦʟʤʽʱʝʥʥʷʤ ʧʦʯʘʪʢʦ-

ʚʦʾ 1 (ὶ) ʽ ʢʽʥʮʝʚʦʾ 2 (ὶ) ʪʦʯʦʢ. 

ʉʠʣʦʚʽ ʧʦʣʷ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷ-

ʶʪʴ ʪʘʢʽʡ ʫʤʦʚʽ, ʥʘʟʠʚʘʶʪʴʩʷ 

ʧʦʪʝʥʮʽʡʥʠʤʠ, ʘʙʦ ʢʦʥʩʝʨʚʘʪʠ-

ʚʥʠʤʠ. ʆʪʞʝ, ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʝ 

ʧʦʣʝ ʪʦʯʢʦʚʦʛʦ ʟʘʨʷʜʫ ʻ ʧʦʪʝʥ-

ʮʽʡʥʠʤ. ʎʝʡ ʚʠʩʥʦʚʦʢ ʤʦʞʥʘ 

ʧʦʰʠʨʠʪʠ ʥʘ ʚʠʧʘʜʦʢ ʝʣʝʢʪʨʠ-

ʯʥʠʭ ʧʦʣʽʚ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ 

ʥʝʨʫʭʦʤʠʭ ʪʦʯʢʦʚʠʭ ʟʘʨʷʜʽʚ. 

ʈʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ. ʇʦʪʝʥʮʽ-

ʘʣ. ɽʢʚʽʧʦʪʝʥʮʽʡʥʽ ʧʦʚʝʨʭʥʽ 

 ɼʣʷ ʨʽʟʥʠʭ ʧʨʦʙʥʠʭ ʟʘ-

ʨʷʜʽʚ ή̐ ,̑ ή̐  ̑ʽ ʪ. ʜ. ʙʫʜʫʪʴ ʚʠ-

ʢʦʥʫʚʘʪʠʩʴ ʨʽʟʥʽ ʨʦʙʦʪʠ (1.7). 

ʆʜʥʘʢ, ʚʽʜʥʦʰʝʥʥʷ ὃ /ή̐  ̑



18 
 

ʙʫʜʝ ʦʜʥʘʢʦʚʠʤ ʜʣʷ ʚʩʽʭ ʧʨʦʙ-

ʥʠʭ ʟʘʨʷʜʽʚ. ɺʝʣʠʯʠʥʘ 

ʒ ʒ= ὃ /ή̐  ̑ (1.8) 

ʥʘʟʠʚʘʻʪʴʩʷ ʨʽʟʥʠʮʝʶ ʧʦʪʝʥʮʽ-

ʘʣʽʚ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ 

ʤʽʞ ʪʦʯʢʘʤʠ 1 ʽ 2. 21 j-j  ʦʜ-

ʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ 

ʨʦʙʦʪʫ (1.7): 

ʒ ʒ  , (1.9) 

ʜʝ       ʒ ÃÏÎÓÔ, ʘ 

           ʒ
ή

τʌʀὶ
ÃÏÎÓÔ 

ʥʘʟʠʚʘʶʪʴʩʷ ʧʦʪʝʥʮʽʘʣʘʤʠ ʧʦ-

ʣʷ ʚ ʪʦʯʢʘʭ 1 ʽ 2. ʇʦʪʝʥʮʽʘʣ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

ʢʦʥʩʪʘʥʪʠ, ʪʦʙʪʦ 

ʒ + const. (1.10) 

ʗʢʱʦ ʧʨʠʡʥʷʪʠ, ʱʦ ʥʘ ʥʝʩʢʽʥ-

ʯʝʥʥʦ ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ r (rᴼ

Њ ) ʚʽʜ ʟʘʨʷʜʫ q ʧʦʪʝʥʮʽʘʣ ʜʦ-

ʨʽʚʥʶʻ ʥʫʣʶ, ʪʦ ʢʦʥʩʪʘʥʪʘ ʫ 

(1.10) ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ ʥʫʣʴ ʽ 

ʒ Ͻ  (1.11) 

 ɯʟ ʬʦʨʤʫʣʠ (1.10) ʱʝ 

ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ, ʱʦ 

ʒ= ὃ ή̐ ̑ϳ ȟ  (1.12) 

ʜʝ ʚʨʘʭʦʚʘʥʦ, ʱʦ ʧʨʦʙʥʠʡ ʟʘ-

ʨʷʜ ή̐  ̑ ʤʠ ʽʟ ʪʦʯʢʠ 1 ʧʝʨʝʤʽ-

ʱʫʻʤʦ ʥʘ ʥʝʩʢʽʥʯʝʥʥʽʩʪʴ (ὶᴼ

Њ). 

 ʊʦʤʫ, ʧʦʪʝʥʮʽʘʣ ʜʘʥʦʾ 

ʪʦʯʢʠ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ 

ï ʮʝ ʪʘʢʘ ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ, ʷʢʘ 

ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʨʦʙʦʪʽ, ʷʢʫ 

ʚʠʢʦʥʫʶʪʴ ʟʦʚʥʽʰʥʽ ʩʠʣʠ (ʧʨʦ-

ʪʠ ʩʠʣ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦ-

ʣʷ) ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʦʜʠʥʠʯ-

ʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʟʘʨʷʜʫ ʟ ʥʝ-

ʩʢʽʥʯʝʥʥʦʩʪʽ ʚ ʜʘʥʫ ʪʦʯʢʫ ʧʦ-

ʣʷ, (ʘʙʦ ʨʦʙʦʪʽ ʩʠʣ ʧʦʣʷ ʟ ʜʘʥʦʾ 

ʪʦʯʢʠ ʚ ʥʝʩʢʽʥʯʝʥʽʩʪʴ). 

 ʆʜʠʥʠʮʷ ʧʦʪʝʥʮʽʘʣʫ ï 

ʚʦʣʴʪ. 1ɺ ï ʮʝ ʧʦʪʝʥʮʽʘʣ ʪʘʢʦʾ 

ʪʦʯʢʠ ʧʦʣʷ, ʚ ʷʢʽʡ ʟʘʨʷʜ ʚʝʣʠ-

ʯʠʥʦʶ 1 ʂʣ ʤʘʻ ʧʦʪʝʥʮʽʡʥʫ 

ʝʥʝʨʛʽʶ 1 ɼʞ. 
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 ʈʦʙʦʪʘ ʻ ʘʜʠʪʠʚʥʘ ʚʝʣʠ-

ʯʠʥʘ. ʅʝʭʘʡ ʧʦʣʝ ʩʪʚʦʨʶʻʪʴʩʷ 

ʩʠʩʪʝʤʦʶ n ʪʦʯʢʦʚʠʭ ʟʘʨʷʜʽʚ 

ήȟήȟȣȟήȢ ʈʦʙʦʪʘ, ʷʢʘ ʚʠʢʦ-

ʥʫʻʪʴʩʷ ʩʠʣʘʤʠ ʮʴʦʛʦ ʧʦʣʷ ʥʘʜ 

ʟʘʨʷʜʦʤ  ή̐ ,̑ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ 

ʘʣʛʝʙʨʘʾʯʥʽʡ ʩʫʤʽ ʨʦʙʽʪ ʩʠʣ, 

ʦʙʫʤʦʚʣʝʥʠʭ ʢʦʞʥʠʤ ʟʘʨʷʜʦʤ 

ʦʢʨʝʤʦ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʪʝʥ-

ʮʽʘʣ ʧʦʣʷ, ʷʢʝ ʩʪʚʦʨʝʥʝ ʩʠʩʪʝ-

ʤʦʶ ʟʘʨʷʜʽʚ, ʜʦʨʽʚʥʶʻ ʘʣʛʝʙʨʘ-

ʾʯʥʽʡ ʩʫʤʽ ʧʦʪʝʥʮʽʘʣʽʚ, ʷʢʽ 

ʩʪʚʦʨʶʶʪʴʩʷ ʢʦʞʥʠʤ ʽʟ ʟʘʨʷʜʽʚ 

ʦʢʨʝʤʦ. ɺ ʪʦʡ ʯʘʩ ʷʢ ʥʘʧʨʫʞʝ-

ʥʦʩʪʽ ʧʦʣʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʧʨʠ 

ʥʘʢʣʘʜʘʥʥʽ ʧʦʣʽʚ ʚʝʢʪʦʨʥʦ, 

ʧʦʪʝʥʮʽʘʣʠ ʩʢʣʘʜʘʶʪʴʩʷ ʘʣʛʝʙ-

ʨʘʾʯʥʦ. ʏʝʨʝʟ ʮʶ ʧʨʠʯʠʥʫ ʨʦʟ-

ʨʘʭʫʥʦʢ ʧʦʪʝʥʮʽʘʣʽʚ ʻ ʙʽʣʴʰ 

ʧʨʦʩʪʠʤ, ʥʽʞ ʨʦʟʨʘʭʫʥʦʢ ʥʘ-

ʧʨʫʞʝʥʦʩʪʝʡ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʦʣʷ. 

 ɻʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦ-

ʯʦʢ ʟ ʦʜʥʘʢʦʚʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 

ʥʘʟʠʚʘʻʪʴʩʷ ʝʢʚʽʧʦʪʝʥʮʽʡʥʦʶ 

ʧʦʚʝʨʭʥʝʶ. ɰʾ ʨʽʚʥʷʥʥʷ ʤʘʻ 

ʚʠʛʣʷʜ: 

( ) const,, =j zyx . 

 ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʷ ή̐  ̑ʧʦ 

ʝʢʚʽʧʦʪʝʥʮʽʡʥʽʡ ʧʦʚʝʨʭʥʽ ʥʘ 

ʝʣʝʤʝʥʪʘʨʥʠʡ ʚʽʜʨʽʟʦʢ Ὠὰᴆ ʧʦ-

ʪʝʥʮʽʘʣ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʦʪʞʝ, ʽ 

ʨʦʙʦʪʘ ʜʦʨʽʚʥʶʻ ʥʫʣʶ: 

ὃ =ή̐ (̑ʒ ʒ = ᷿ Ὂᴆdὰᴆ 

=᷿ή̐ Ὁ̑ᴆὨὰᴆ πȢ 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʩʢʘʣʷʨʥʠʡ 

ʜʦʙʫʪʦʢ ὉᴆὨὰᴆ π. ʊʘʢ ʷʢ ʦʙʠʜ-

ʚʘ ʤʥʦʞʥʠʢʠ Ὁᴆ πȟ Ὠὰᴆ πȟ 

ʪʦ ὉᴆὨὰᴆ π ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ, ʱʦ 

ʢʫʪ ʤʽʞ ʚʝʢʪʦʨʘʤʠ Ὁᴆ ʽ Ὠὰᴆ ʜʦʨʽ-

ʚʥʶʻ ʌȾςȢ ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʝʢ-

ʪʦʨ Ὁᴆ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯ-

ʥʦʛʦ ʧʦʣʷ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʥʘ-

ʧʨʷʤʣʝʥʠʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʜʦ ʝʢʚʽʧʦʪʝʥʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ. 
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 ɽʢʚʽʧʦʪʝʥʮʽʡʥʽ ʧʦʚʝʨʭʥʽ 

ʪʦʯʢʦʚʦʛʦ ʟʘʨʷʜʫ ï ʮʝ ʩʬʝʨʠʯʥʽ 

ʦʙʦʣʦʥʢʠ ʥʘʚʢʦʣʦ ʥʴʦʛʦ 

(ʨʠʩ.1.6) (321 j>j>j ). 

 

ʈʠʩ.1.6. 

ɿʚôʷʟʦʢ ʤʽʞ ʥʘʧʨʫʞʝʥʽʩʪʶ ʪʘ 

ʧʦʪʝʥʮʽʘʣʦʤ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ 

ʧʦʣʷ 

 ʆʩʢʽʣʴʢʠ ʥʘʧʨʫʞʝʥʽʩʪʴ 

Ὁᴆ ʽ ʧʦʪʝʥʮʽʘʣ j ʻ ʨʽʟʥʠʤʠ ʟʘ 

ʬʽʟʠʯʥʠʤ ʟʤʽʩʪʦʤ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʘʤʠ ʪʠʭ ʩʘʤʠʭ ʪʦʯʦʢ ʝʣʝʢʪ-

ʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ, ʪʦ ʤʽʞ ʥʠ-

ʤʠ ʧʦʚʠʥʝʥ ʽʩʥʫʚʘʪʠ ʚʟʘʻ-

ʤʦʟʚôʷʟʦʢ. 

 ʅʝʭʘʡ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ 

ʧʦʣʽ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘʨʷʜ ή̐ .̑ 

ʈʦʙʦʪʘ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʮʴʦʛʦ 

ʟʘʨʷʜʫ ʚʟʜʦʚʞ ʦʩʽ OX  ʤʽʞ 

ʜʚʦʤʘ ʥʝʩʢʽʥʯʝʥʥʦ ʙʣʠʟʴʢʠʤʠ 

ʪʦʯʢʘʤʠ ʙʫʜʝ: 

dxEqdxFdA xʧʨx == . 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʝʣʝʤʝʥʪʘʨʥʘ 

ʨʦʙʦʪʘ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʟʘʨʷʜʫ 

ή̐  ̑ ʚ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʤʫ ʧʦʣʽ 

ʚʠʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʨʽʟʥʠʮʶ 

ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʮʠʤʠ ʪʦʯʢʘʤʠ: 

Ὠὃ  ή̐ ʒ̑ ʒ

 ή̐ ʒ̑ ʒ
 

 ή̐ ʒ̑ Ὠʒ ʒ

 ή̐ Ὠ̑ʒȟ
 

ʜʝ j=j1 , ʘ j+j=j d2 . 

 ʊʦʜʽ, ʧʨʠʨʽʚʥʷʚʰʠ ʝʣʝ-

ʤʝʥʪʘʨʥʽ ʨʦʙʦʪʠ, ʦʪʨʠʤʫʻʤʦ: 

j-= ddxEx , ʘʙʦ 
x

Ex
µ

jµ
-= . 

ɿʥʘʢ "ï" ʦʟʥʘʯʘʻ, ʱʦ ʧʽʜ ʜʽʻʶ 

ʩʠʣ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʜʦʜʘʪ-

ʥʽʡ ʟʘʨʷʜ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚ ʙʽʢ 

ʟʤʝʥʰʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ. ɿʥʘʯʦʢ 

ʧʦʭʽʜʥʦʾ Ћʒ‬ὼϳ  ʦʟʥʘʯʘʻ, ʱʦ 

( )zyx ,,j=j  ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʨʴʦʭ ʟʤʽʥʥʠʭ, ʘʣʝ ʚ ʜʘʥʦʤʫ 
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ʚʠʧʘʜʢʫ ʧʦʭʽʜʥʘ ʙʝʨʝʪʴʩʷ ʪʽʣʴ-

ʢʠ ʧʦ ʟʤʽʥʥʽʡ x ʽ ʥʘʟʠʚʘʻʪʴʩʷ 

ʯʘʩʪʠʥʥʦʶ ʧʦʭʽʜʥʦʶ. 

 ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʟʥʘʭʦ-

ʜʠʤʦ  ὉȟὉȟὉ ï ʢʦʤʧʦʥʝʥʪʠ 

ʚʝʢʪʦʨʘ ʥʘʧʨʫʞʝʥʦʩʪʽ Ὁᴆ. ɺʠʨʘʟ 

ʜʣʷ Ὁᴆ ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ ʪʘʢ: 

Ὁᴆ=Ὁᴆ + Ὁᴆ +ὉὯᴆ= 

‬ʒ

‬ὼ
ᴆ
‬ʒ

‬ώ
ᴆ
‬ʒ

‬ᾀ
ὯᴆȢ 

ʋ ʚʝʢʪʦʨʥʦʤʫ ʘʥʘʣʽʟʽ ʛʨʘʜʽʻʥ-

ʪʦʤ ʩʢʘʣʷʨʥʦʾ ʚʝʣʠʯʠʥʠ j ʥʘ-

ʟʠʚʘʻʪʴʩʷ ʪʘʢʘ ʚʝʢʪʦʨʥʘ ʚʝʣʠ-

ʯʠʥʘ, ʜʣʷ ʷʢʦʾ ʩʧʨʘʚʝʜʣʠʚʠʡ 

ʟʘʧʠʩ: 

gradʒ ᴆ ᴆ Ὧᴆ. 

ʎʝʡ ʚʝʢʪʦʨ ʥʘʧʨʘʚʣʝʥʠʡ ʫ ʙʽʢ 

ʥʘʡʰʚʠʜʰʦʛʦ ʟʨʦʩʪʘʥʥʷ ʧʦʪʝ-

ʥʮʽʘʣʫ j. 

 ʆʪʞʝ, 

Ὁᴆ ÇÒÁÄʒ.  (1.13) 

ɿʥʘʢ "ï" ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʝʢ-

ʪʦʨ Ὁᴆ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ ʥʘ-

ʧʨʘʚʣʝʥʠʡ ʚʙʽʢ ʥʘʡʰʚʠʜʰʦʛʦ 

ʟʤʝʥʰʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ. ʅʘ-

ʧʨʫʞʝʥʽʩʪʴ ʚ ʷʢʽʡ-ʥʝʙʫʜʴ ʪʦʯʮʽ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ ʜʦʨʽʚ-

ʥʶʻ ʛʨʘʜʽʻʥʪʫ ʧʦʪʝʥʮʽʘʣʫ ʚ ʮʽʡ 

ʪʦʯʮʽ ʧʦʣʷ, ʚʟʷʪʦʤʫ ʟ ʦʙʝʨʥʝ-

ʥʠʤ ʟʥʘʢʦʤ. 

 ɿʥʘʶʯʠ ʧʦʪʝʥʮʽʘʣ j ʚ 

ʢʦʞʥʽʡ ʪʦʯʮʽ ʧʦʣʷ, ʟʘ ʬʦʨʤʫ-

ʣʦʶ (1.13) ʤʦʞʝʤʦ ʦʙʯʠʩʣʠʪʠ 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ 

ʧʦʣʷ. 

 ʄʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʽ ʦʙʝ-

ʨʥʝʥʫ ʟʘʜʘʯʫ, ʪʦʙʪʦ ʟʥʘʶʯʠ 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ ʚ ʢʦʞʥʽʡ 

ʪʦʯʮʽ ʧʦʣʷ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʨʽʟ-

ʥʠʮʶ ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʜʦʚʽʣʴ-

ʥʠʤʠ ʪʦʯʢʘʤʠ ʮʴʦʛʦ ʧʦʣʷ. 

ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ 

ʗʢʱʦ ʚʠʜʽʣʠʪʠ ʚ ʧʦʣʽ ʷʢʠʡʩʴ 

ʥʘʧʨʷʤʦʢ l
C
, ʪʦ ʧʨʦʝʢʮʽʶ ʚʝʢ-

ʪʦʨʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ E
C
ʥʘ 
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ʮʝʡ ʥʘʧʨʷʤʦʢ ʤʦʞʥʘ ʚʠʟʥʘʯʠ-

ʪʠ ʷʢ Ὁ Ћʒ ‬ὰϳ . 

ʆʨʪʦʛʦʥʘʣʴʥʽʩʪʴ ʩʠʣʦʚʠʭ 

ʣʽʥʽʡ ʽ ʝʢʚʽʧʦʪʝʥʮʽʡʥʠʭ ʧʦʚʝʨ-

ʭʦʥʴ (ʣʽʥʽʡ) ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʽ ʪʝʦʨʝʪʠʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦ-

ʣʷ: ɿʥʘʭʦʜʷʯʠ ʩʠʣʦʚʽ ʣʽʥʽʾ, ʤʦ-

ʞʥʘ ʚʠʟʥʘʯʠʪʠ ʝʢʚʽʧʦʪʝʥʮʽʡʥʽ 

ʣʽʥʽʾ (ʧʦʚʝʨʭʥʽ), ʽ ʥʘʚʧʘʢʠ, ʟʘ 

ʝʢʚʽʧʦʪʝʥʮʽʡʥʠʤʠ ʣʽʥʽʷʤʠ (ʧʦ-

ʚʝʨʭʥʷʤʠ) ʣʝʛʢʦ ʧʦʙʫʜʫʚʘʪʠ 

ʩʠʣʦʚʽ ʣʽʥʽʾ. ʆʩʪʘʥʥʽʡ ʬʘʢʪ ʤʘʻ 

ʦʩʦʙʣʠʚʦ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚ ʪʝʭʥʽʮʽ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʢʦʥʩʪ-

ʨʫʶʚʘʥʥʽ ʝʣʝʢʪʨʦʥʥʠʭ ʣʘʤʧ, 

ʢʦʥʜʝʥʩʘʪʦʨʽʚ, ʝʣʝʢʪʨʦʥʥʠʭ 

ʣʽʥʟ ʪʘ ʽʥʰʠʭ ʧʨʠʣʘʜʽʚ ʯʘʩʪʦ 

ʪʨʝʙʘ ʟʥʘʪʠ ʨʦʟʧʦʜʽʣ ʝʣʝʢʪʨʠʯ-

ʥʦʛʦ ʧʦʣʷ ʚ ʧʨʦʩʪʦʨʽ. 

ʅʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʪʠʯʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʧʦʣʷ ʚ ʪʨʽʦʜʽ (ʝʣʝʢ-

ʪʨʦʥʥʘ ʣʘʤʧʘ) ʫʩʢʣʘʜʥʝʥʠʡ 

ʯʝʨʝʟ ʩʢʣʘʜʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ 

ʝʣʝʢʪʨʦʜʽʚ, ʪʦʤʫ ʥʘ ʧʨʘʢʪʠʮʽ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ 

ʧʦʣʽʚ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʰʠʨʦʢʦ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ʬʽʟʠʯ-

ʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʄʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʙʘ-

ʟʫʶʪʴʩʷ ʥʘ ʪʝʦʨʝʤʽ ʧʦʜʽʙʥʦʩʪʽ 

ʝʣʝʢʪʨʠʯʥʠʭ ʧʦʣʽʚ, ʟʛʽʜʥʦ ʟ 

ʷʢʦʶ ʧʨʠ ʧʨʦʧʦʨʮʽʡʥʽʡ ʟʤʽʥʽ 

ʚʩʽʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ 

ʝʣʝʢʪʨʦʜʽʚ ʭʘʨʘʢʪʝʨ ʧʦʣʷ ʚ 

ʩʠʩʪʝʤʽ ʥʝ ʟʤʽʥʶʻʪʴʩʷ: ʬʦʨʤʘ ʽ 

ʚʽʜʥʦʩʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʢʚʽʧʦ-

ʪʝʥʮʽʡʥʠʭ ʣʽʥʽʡ ʟʘʣʠʰʘʶʪʴʩʷ 

ʪʘʢʠʤʠ, ʷʢ ʽ ʫ ʚʠʭʽʜʥʽʡ ʩʠʩʪʝʤʽ. 

ʇʦʜʽʙʥʽʩʪʴ ʧʦʣʽʚ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽ 

ʧʨʠ ʟʤʽʥʽ ʚʩʽʭ ʥʘʧʨʫʛ ʚ ʦʜʥʘʢʦ-

ʚʝ ʯʠʩʣʦ ʨʘʟ. ʗʢ ʧʨʘʚʠʣʦ, ʣʝʛ-

ʰʝ ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʝ-

ʥʮʽʘʣʽʚ, ʥʽʞ ʥʘʧʨʫʞʝʥʦʩʪʝʡ 

ʧʦʣʷ, ʦʩʢʽʣʴʢʠ ʧʝʨʰʽ ʻ ʚʝʣʠʯʠ-

ʥʘʤʠ ʩʢʘʣʷʨʥʠʤʠ, ʘ ʜʨʫʛʽ - ʚʝʢ-

ʪʦʨʥʠʤʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʝʥʮʽʘʣʽʚ ʪʘ-
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ʢʦʞ ʧʨʦʩʪʽʰʝ, ʥʽʞ ʚʠʤʽʨʶʚʘʥ-

ʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ, ʪʘʢ ʷʢ 

ʙʽʣʴʰʽʩʪʴ ʧʨʠʣʘʜʽʚ ʚʠʤʽʨʶʶʪʴ 

ʨʽʟʥʠʮʶ ʧʦʪʝʥʮʽʘʣʽʚ, ʘ ʥʝ ʥʘ-

ʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ. ʊʦʤʫ ʽ ʚ ʜʘ-

ʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦ ʚʠʚʯʘʻʪʴʩʷ ʨʦʟ-

ʧʦʜʽʣ ʧʦʪʝʥʮʽʘʣʽʚ ʚ ʝʣʝʢʪʨʠʯ-

ʥʦʤʫ ʧʦʣʽ, ʘ ʥʝ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʮʴʦʛʦ ʧʦʣʷ 

ʉʠʣʦʚʽ ʣʽʥʽʾ ʧʦʣʽʚ, ʱʦ ʚʠ-

ʚʯʘʶʪʴʩʷ, ʙʫʜʫʶʪʴʩʷ ʚʞʝ ʧʦ-

ʪʽʤ, ʷʢ ʦʨʪʦʛʦʥʘʣʴʥʽ ʢʨʠʚʽ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʥʘʡʜʝʥʠʭ 

ʝʢʚʽʧʦʪʝʥʮʽʡʥʠʭ ʣʽʥʽʡ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʨʦʟʧʦʜʽʣʫ 

ʧʦʪʝʥʮʽʘʣʽʚ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ 

ʧʦʣʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʤʝʪʦʜ ʟʦʥʜʽʚ, ʩʫʪʴ ʷʢʦʛʦ ʚ ʪʦ-

ʤʫ, ʱʦ ʚ ʜʦʩʣʽʜʞʫʚʘʥʫ ʪʦʯʢʫ 

ʧʦʣʷ ʚʥʦʩʠʪʴʩʷ ʜʦʜʘʪʢʦʚʠʡ 

ʝʣʝʢʪʨʦʜ-ʟʦʥʜ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ 

ʟʨʦʙʣʝʥʠʡ ʪʘʢ, ʱʦʙ ʤʽʥʽʤʘʣʴʥʦ 

ʧʦʨʫʰʫʚʘʪʠ ʩʚʦʻʶ ʧʨʠʩʫʪʥʽʩ-

ʪʶ ʜʦʩʣʽʜʞʫʚʘʥʝ ʧʦʣʝ. ʎʝʡ 

ʟʦʥʜ ʟôʻʜʥʫʻʪʴʩʷ ʧʨʦʚʽʜʥʠʢʦʤ ʟ 

ʧʨʠʣʘʜʦʤ, ʷʢʠʡ ʚʠʤʽʨʶʻ ʧʦʪʝ-

ʥʮʽʘʣ ʟʦʥʜʫ ʚ ʧʦʣʽ ʧʦ ʚʽʜʥʦ-

ʰʝʥʥʶ ʜʦ ʧʦʪʝʥʮʽʘʣʫ ʙʫʜʴ ï 

ʷʢʦʾ ʪʦʯʢʠ ʧʦʣʷ, ʚʠʙʨʘʥʦʾ ʟʘ 

ʥʫʣʴ ʚʽʜʣʽʢʫ. 

ʉʢʣʘʜʥʽʩʪʴ ʨʦʙʦʪʠ ʟ ʟʦʥ-

ʜʘʤʠ ʧʨʠʚʝʣʘ ʜʦ ʨʦʟʨʦʙʢʠ ʥʦ-

ʚʦʛʦ ʤʝʪʦʜʫ ʚʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦ-

ʩʪʘʪʠʯʥʠʭ ʧʦʣʽʚ (ʩʪʚʦʨʝʥʠʭ 

ʥʝʨʫʭʦʤʠʤʠ ʽ ʥʝʟʤʽʥʥʠʤʠ ʟʘ 

ʯʘʩʦʤ ʟʘʨʷʜʘʤʠ) ʰʣʷʭʦʤ ʰʪʫ-

ʯʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʾʭʥʴʦʾ ʩʪʨʫ-

ʢʪʫʨʠ ʚ ʧʨʦʚʽʜʥʠʭ ʩʝʨʝʜʦʚʠ-

ʱʘʭ, ʷʢʠʤʠ ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʧʦʩ-

ʪʽʡʥʠʡ ʩʪʨʫʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʷʤʝ ʚʠ-

ʚʯʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʟʘ-

ʤʽʥʶʻʪʴʩʷ ʚʠʚʯʝʥʥʷʤ ʡʦʛʦ ʤʦ-

ʜʝʣʽ. ʊʘʢʠʡ ʤʝʪʦʜ ʥʘʟʠʚʘʻʪʴʩʷ 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ. 

ɺʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʧʨʠ ʩʣʘ-

ʙʠʭ ʩʪʨʫʤʘʭ ʨʦʟʧʦʜʽʣ ʧʦʪʝʥʮʽ-
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ʘʣʽʚ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʠʤ ʧʨʦʪʽ-

ʢʘʻ ʩʪʨʫʤ, ʤʽʞ ʚʩʪʘʥʦʚʣʝʥʠʤʠ 

ʚ ʥʴʦʤʫ ʝʣʝʢʪʨʦʜʘʤʠ, ʤʦʞʝ 

ʙʫʪʠ ʪʦʪʦʞʥʠʤ ʨʦʟʧʦʜʽʣʫ ʧʦ-

ʪʝʥʮʽʘʣʽʚ ʤʽʞ ʪʠʤʠ ʞ ʝʣʝʢʪʨʦ-

ʜʘʤʠ, ʢʦʣʠ ʤʽʞ ʥʠʤʠ ʻ ʝʣʝʢʪ-

ʨʠʯʥʝ ʧʦʣʝ ʚ ʚʘʢʫʫʤʽ ʘʙʦ ʚ ʦʜ-

ʥʦʨʽʜʥʦʤʫ ʜʽʝʣʝʢʪʨʠʢʫ. 

ʗʢʱʦ ʝʣʝʢʪʨʦʜʠ ʧʦʢʣʘʩʪʠ 

ʥʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʡ ʧʘʧʽʨ, ʽ 

ʧʽʜôʻʜʥʘʪʠ ʜʦ ʜʞʝʨʝʣʘ ʝ.ʨ.ʩ., ʪʦ 

ʤʽʞ ʥʠʤʠ ʧʦʪʝʯʝ ʝʣʝʢʪʨʠʯʥʠʡ 

ʩʪʨʫʤ. ʉʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ 

ʟʘʤʽʥʘ ʥʝʧʨʦʚʽʜʥʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ ʥʘ ʧʨʦʚʽʜʥʝ ʤʦʞʝ, ʚʟʘʛʘʣʽ 

ʢʘʞʫʯʠ, ʟʤʽʥʠʪʠ ʢʦʥʬʽʛʫʨʘʮʽʶ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. 

ʆʜʥʘʢ, ʷʢʱʦ ʧʠʪʦʤʘ ʝʣʝ-

ʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ s ʧʨʦʚʽʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʚ ʥʘʰʠʭ ʜʦʩʣʽʜʘʭ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʛʦ ʧʘʧʝʨʫ) 

ʙʫʜʝ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʚʽʜ ʝʣʝʢ-

ʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʨʝʯʦʚʠʥʠ ʝʣʝʢ-

ʪʨʦʜʽʚ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦ-

ʪʝʥʮʽʘʣʠ ʚʩʽʭ ʪʦʯʦʢ ʝʣʝʢʪʨʦʜʘ 

ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽ ʽ ʟʛʽʜʥʦ 

ʟʘʢʦʥʫ ʆʤʘ ʣʽʥʽʾ ʩʪʨʫʤʫ ᴆ ʎὉᴆ 

(ʣʽʥʽʾ ʚʝʢʪʦʨʘ Ὁᴆ) ʙʫʜʫʪʴ ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʜʦ ʧʦʚʝʨʭʥʽ 

ʮʠʭ ʝʣʝʢʪʨʦʜʽʚ. 

ʇʦʣʝ ʚʩʝʨʝʜʠʥʽ ʩʝʨʝʜʦ-

ʚʠʱʘ ʻ ʩʫʧʝʨʧʦʟʠʮʽʷ ʟʦʚʥʽʰ-

ʥʴʦʛʦ ʧʦʣʷ Ὁᴆ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʧʦʣʷ E¡
C
, ʷʢʝ ʩʪʚʦʨʶʻʪʴʩʷ 

ʟʚôʷʟʘʥʠʤʠ ʟʘʨʷʜʘʤʠ, ʱʦ ʟʥʘ-

ʭʦʜʷʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʤʦʣʝʢʫʣ 

(ʘʪʦʤʽʚ)), ʪʦʙʪʦ 

EEE ¡+=
CCC

0 . (1.14) 

ʅʝʦʙʭʽʜʥʦ ʫʪʦʯʥʠʪʠ, ʱʦ ʧʽʜ E¡
C

 

ʨʦʟʫʤʽʶʪʴ ʜʝʷʢʝ ʫʩʝʨʝʜʥʝʥʝ 

ʧʦʣʝ ʟʚôʷʟʘʥʠʭ ʟʘʨʷʜʽʚ. ɺʣʘʩ-

ʪʠʚʦʩʪʽ ʚʽʣʴʥʠʭ ʽ ʟʚôʷʟʘʥʠʭ ʟʘ-

ʨʷʜʽʚ ʪʦʪʦʞʥʽ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚ ʩʝ-

ʨʝʜʦʚʠʱʽ ʚʚʦʜʷʪʴ ʜʦʧʦʤʽʞʥʫ 

ʚʝʣʠʯʠʥʫ 

Ὀᴆ ʀὉᴆ ὖᴆȟ  (1.15) 
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ʜʝ ὖᴆ - ʚʝʢʪʦʨ ʧʦʣʷʨʠʟʘʮʽʾ ʩʝʨʝ-

ʜʦʚʠʱʘ, ʀ ï ʝʣʝʢʪʨʠʯʥʘ ʩʪʘʣʘ 

ʚʘʢʫʫʤʫ. ɼʦʧʦʤʽʞʥʫ ʚʝʣʠʯʠʥʫ  

Ὀᴆ ʀʀὉᴆ.  (1.16) 

ʥʘʟʠʚʘʶʪʴ ʚʝʢʪʦʨʦʤ ʝʣʝʢʪʨʠ-

ʯʥʦʛʦ ʟʤʽʱʝʥʥʷ (ʚʝʢʪʦʨʦʤ ʝʣʝ-

ʢʪʨʠʯʥʦʾ ʽʥʜʫʢʮʽʾ). e ï ʙʝʟʨʦʟ-

ʤʽʨʥʘ ʚʝʣʠʯʠʥʘ. ɰʾ ʥʘʟʠʚʘʶʪʴ 

ʚʽʜʥʦʩʥʦʶ ʜʽʝʣʝʢʪʨʠʯʥʦʶ ʧʨʦ-

ʥʠʢʥʽʩʪʶ, ʘʙʦ ʧʨʦʩʪʦ ʜʽʝʣʝʢʪ-

ʨʠʯʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ ʩʝʨʝʜʦ-

ʚʠʱʘ. 

ɺʝʢʪʦʨ Ὀᴆ ʚʽʜ ʩʝʨʝʜʦʚʠʱʘ 

ʥʝ ʟʘʣʝʞʠʪʴ ʽ ʦʧʠʩʫʻ ʝʣʝʢʪʨʦʩ-

ʪʘʪʠʯʥʝ ʧʦʣʝ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ 

ʚʽʣʴʥʠʤʠ ʟʘʨʷʜʘʤʠ. ɿʚôʷʟʘʥʽ 

ʟʘʨʷʜʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʩʝʨʝ-

ʜʦʚʠʱʽ, ʚʠʢʣʠʢʘʶʪʴ ʧʝʨʝʨʦʟ-

ʧʦʜʽʣ ʚʽʣʴʥʠʭ ʟʘʨʷʜʽʚ. ʊʦʤʫ 

ʚʝʢʪʦʨ Ὀᴆ ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʣʝʢʪ-

ʨʦʩʪʘʪʠʯʥʝ ʧʦʣʝ, ʱʦ ʩʪʚʦʨʶ-

ʻʪʴʩʷ ʚʽʣʴʥʠʤʠ ʟʘʨʷʜʘʤʠ (ʪʦʙ-

ʪʦ ʫ ʚʘʢʫʫʤʽ), ʘʣʝ ʧʨʠ ʪʘʢʦʤʫ 

ʾʭ ʨʦʟʧʦʜʽʣʽ ʚ ʧʨʦʩʪʦʨʽ, ʷʢʠʡ ʻ 

ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʜʽʝʣʝʢʪʨʠʢʘ. 

1. ɺʝʢʪʦʨ Ὀᴆ ʥʝ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ 

ʪʦʜʽ, ʢʦʣʠ ʧʦʣʝ ʩʪʚʦʨʶʻʪʴʩʷ 

ʟʘʨʷʜʞʝʥʠʤʠ ʪʽʣʘʤʠ ʚ ʦʜʥʦʨʽ-

ʜʥʦʤʫ ʽʟʦʪʨʦʧʥʦʤʫ ʩʝʨʝʜʦʚʠ-

ʱʽ. 

2. ʃʽʥʽʾ ʚʝʢʪʦʨʘ Ὁᴆ ʤʦʞʫʪʴ 

ʧʦʯʠʥʘʪʠʩʷ ʽ ʟʘʢʽʥʯʫʚʘʪʠʩʴ ʷʢ 

ʥʘ ʚʽʣʴʥʠʭ ʟʘʨʷʜʘʭ ʪʘʢ ʽ ʥʘ 

ʟʚôʷʟʘʥʠʭ ʟʘʨʷʜʘʭ, ʘ ʣʽʥʽʾ ʚʝʢ-

ʪʦʨʘ Ὀᴆ ï ʣʠʰʝ ʥʘ ʚʽʣʴʥʠʭ ʟʘʨʷ-

ʜʘʭ. ʏʝʨʝʟ ʦʙʣʘʩʪʽ ʧʦʣʷ, ʜʝ 

ʟʥʘʭʦʜʷʪʴʩʷ ʟʚôʷʟʘʥʽ ʟʘʨʷʜʠ, 

ʣʽʥʽʾ ʚʝʢʪʦʨʘ Ὀᴆ ʧʨʦʭʦʜʷʪʴ ʪʘʢ, 

ʥʽʙʠ ʟʚ'ʷʟʘʥʠʭ ʟʘʨʷʜʽʚ ʥʝ ʤʘʻ. 

ʃʽʥʽʾ ʚʝʢʪʦʨʘ ʟʤʽʱʝʥʥʷ Ὀᴆ 

(ʦʧʠʩʫʻ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʚ ʩʝ-

ʨʝʜʦʚʠʱʽ) ʟʘʚʞʜʠ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʽ ʜʦ ʧʦʚʝʨʭʥʽ ʧʨʦʚʽʜʥʠʢʘ 

(ʟʘ ʚʠʥʷʪʢʦʤ, ʢʦʣʠ ʧʨʦʩʪʽʨ ʤʽʞ 

ʝʣʝʢʪʨʦʜʘʤʠ ʟʘʧʦʚʥʝʥʠʡ ʘʥʽʟʦ-
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ʪʨʦʧʥʠʤ ʜʽʝʣʝʢʪʨʠʢʦʤ). ʂʨʽʤ 

ʪʦʛʦ, ʫ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ 

ʦʙôʻʤʥʠʭ ʟʘʨʷʜʽʚ ʤʽʞ ʝʣʝʢʪʨʦ-

ʜʘʤʠ (r=0), ʧʦʩʪʽʡʥʠʭ ʩʪʨʫʤʽʚ 

‬ʍ‬ὸϳ π ʚʝʢʪʦʨʠ Ὀᴆ ʽ E
C

 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʦʜʥʘʢʦʚʠʤ ʨʽʚ-

ʥʷʥʥʷʤ (ʨʽʚʥʷʥʥʷ ʇʫʘʩʩʦʥʘ):
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(1 .17 ) 

ʎʽ ʨʽʚʥʷʥʥʷ ʨʘʟʦʤ ʟ ʦʜʥʘ-

ʢʦʚʠʤʠ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ 

(ʚʝʢʪʦʨʠ Ὀᴆ ʽ Ὁᴆ ʧʝʨʧʝʥʜʠʢʫʣʷʨ-

ʥʽ ʜʦ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʽʚ) 

ʦʟʥʘʯʘʶʪʴ, ʱʦ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʧʦʣʽʚ ʪʦʪʦʞʥʽ ʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ Ὀᴆ ʤʦ-

ʞʥʘ ʟʘʤʽʥʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʦʣʷ ʩʪʨʫʤʽʚ (ʟʛʽ-

ʜʥʦ ʟ ʟʘʢʦʥʦʤ ʆʤʘ ᴆ ʎὉᴆ). 

ɿʥʘʭʦʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ 

ʧʦʪʝʥʮʽʘʣʽʚ ʚ ʧʨʦʚʽʜʥʦʤʫ ʩʝʨʝ-

ʜʦʚʠʱʽ, ʧʦ ʷʢʦʤʫ ʧʨʦʪʽʢʘʻ 

ʩʪʨʫʤ, ʧʦʨʽʚʥʷʥʦ ʣʝʛʢʘ ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʘ ʟʘʜʘʯʘ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʷʢ ʝʣʝʢʪ-

ʨʦʧʨʦʚʽʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʦ-

ʚʽʜʥʠʡ ʧʘʧʽʨ, ʷʢʠʡ ʨʦʟʤʽʱʫʻʪʴ-

ʩʷ ʥʘ ʧʣʘʥʰʝʪʽ, ʥʘ ʷʢʦʤʫ ʟʘʢʨʽ-

ʧʣʶʶʪʴʩʷ ʝʣʝʢʪʨʦʜʠ 1 ʽ 3 ʥʝ-

ʦʙʭʽʜʥʦʾ ʬʦʨʤʠ (ʨʠʩ.1.7). ʅʘ 

ʝʣʝʢʪʨʦʜʠ ʧʦʜʘʻʪʴʩʷ ʧʦʩʪʽʡʥʘ 

ʥʘʧʨʫʛʘ U. ʈʦʟʛʣʷʥʝʤʦ ʛʨʘʥʠʯ-

ʥʽ ʫʤʦʚʠ ʥʘ ʝʣʝʢʪʨʦʜʘʭ ʪʘ ʽʥ-

ʰʠʭ ʧʦʚʝʨʭʥʷʭ ʨʦʟʜʽʣʫ ʩʝʨʝʜʦ-

ʚʠʱ. ʗʢʱʦ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ 

ʩʝʨʝʜʦʚʠʱʘ ʤʘʣʘ, ʪʦ ʤʘʣʠʡ ʽ 

ʩʪʨʫʤ, ʷʢʠʡ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʮʝ 

ʩʝʨʝʜʦʚʠʱʝ. ɽʣʝʢʪʨʦʧʨʦʚʽʜ-

ʥʽʩʪʴ ʝʣʝʢʪʨʦʜʽʚ, ʟ ʽʥʰʦʛʦ ʙʦ-

ʢʫ, ʚʝʣʠʢʘ, ʪʦʤʫ ʤʦʞʥʘ ʟʥʝʭʪʫ-

ʚʘʪʠ ʧʘʜʽʥʥʷʤ ʥʘʧʨʫʛʠ ʚ ʾʭ 

ʦʙôʻʤʽ ʪʘ ʚʚʘʞʘʪʠ, ʱʦ ʧʦʚʝʨʭʥʽ 

ʝʣʝʢʪʨʦʜʽʚ ʻ (1 ʽ 3 ʥʘ ʨʠʩ.1.7) 

ʝʢʚʽʧʦʪʝʥʮʽʡʥʠʤʠ. ʊʦʤʫ ʣʽʥʽʾ 
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ʩʪʨʫʤʫ ʡ ʩʠʣʦʚʽ ʣʽʥʽʾ ʫ ʩʣʘʙʦʧ-

ʨʦʚʽʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʽ ʜʦ ʤʝʞʽ ʨʦʟʜʽʣʫ ʝʣʝ-

ʢʪʨʦʜ ï ʩʣʘʙʦʧʨʦʚʽʜʥʝ ʩʝʨʝʜʦ-

ʚʠʱʝ. 

 

ʈʠʩ.1.7 ɺʠʜ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦ-

ʚʢʠ ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʦʣʷ. 1 - ʟʦʚʥʽʰʥʽʡ ʝʣʝʢʪʨʦʜ; 2 ï 

ʧʨʦʚʽʜʥʠʡ ʧʘʧʽʨ; 3 ï ʚʥʫʪʨʽʰʥʽʡ ʝʣʝ-

ʢʪʨʦʜ; 4 ï ʟʦʥʜ; 5 ï ʤʽʢʨʦʘʤʧʝʨʤʝʪʨ. 

 ɸʥʘʣʦʛʽʯʥʠʡ ʭʽʜ ʩʠʣʦ-

ʚʠʭ ʣʽʥʽʡ ʚ ʜʽʝʣʝʢʪʨʠʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʘ-

ʢʫʫʤʽ. ʇʨʦʪʝ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ 

ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʝ ʪʽʣʴ-

ʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʟʜʽʣʫ ʝʣʝʢʪ-

ʨʦʜ ï ʩʝʨʝʜʦʚʠʱʝ, ʘʣʝ ʡ ʥʘ ʽʥ-

ʰʠʭ ʧʦʚʝʨʭʥʷʭ, ʱʦ ʡʦʛʦ ʦʙʤʝ-

ʞʫʶʪʴ. ʗʢ ʩʣʘʙʦʧʨʦʚʽʜʥʝ ʩʝʨʝ-

ʜʦʚʠʱʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʣʝ-

ʢʪʨʦʧʨʦʚʽʜʥʠʡ ʧʘʧʽʨ, ʘ ʤʝʞʫ-

ʶʪʴ ʟ ʥʠʤ ʧʦʚʽʪʨʷ ʪʘ ʽʟʦʣʶʶʯʘ 

ʧʽʜʢʣʘʜʢʘ. ʆʩʢʽʣʴʢʠ ʥʘ ʤʝʞʘʭ 

ʤʽʞ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʤ ʧʘʧʝ-

ʨʦʤ, ʧʦʚʽʪʨʷʤ ʽ ʧʽʜʢʣʘʜʢʦʶ 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʥʝ ʤʦʞʝ 

ʧʨʦʪʽʢʘʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʧʦʚʝʨʭʥʽ ʨʦʟʜʽʣʫ (ʟ ʥʝʧʨʦʚʽʜ-

ʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʧʨʦʚʽʜʥʝ), 

ʪʦ ʫ ʧʨʦʚʽʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʘʢʠʡ ʨʦʟʧʦʜʽʣ 

ʧʦʪʝʥʮʽʘʣʫ, ʟʘ ʷʢʦʛʦ ʚʝʢʪʦʨ Ὁ 

ʥʝ ʤʘʪʠʤʝ ʩʢʣʘʜʦʚʠʭ, ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʠʭ ʜʦ ʧʦʚʝʨʭʥʽ ʨʦʟʜʽ-

ʣʫ. ʊʦʤʫ ʚ ʧʨʦʚʽʜʥʦʤʫ ʩʝʨʝʜʦ-

ʚʠʱʽ ʣʽʥʽʾ ʩʪʨʫʤʫ ʡ ʩʠʣʦʚʽ ʣʽʥʽʾ 

ʡʜʫʪʴ ʚʟʜʦʚʞ ʤʝʞʽ ʨʦʟʜʽʣʫ ʟ 

ʥʝʧʨʦʚʽʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʄʝʞʘ ʨʦʟʜʽʣʫ ʥʝ ʚʥʦʩʠʪʴ ʚʠ-
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ʢʨʠʚʣʝʥʴ ʫ ʬʦʨʤʫ ʣʽʥʽʡ ʩʪʨʫʤʫ 

ʽ, ʦʪʞʝ, ʣʽʥʽʡ ʥʘʧʨʫʞʝʥʦʩʪʽ, 

ʷʢʱʦ ʢʦʥʪʫʨ ʮʽʻʾ ʤʝʞʽ ʚʽʜʧʦʚʽ-

ʜʘʻ ʢʦʥʪʫʨʫ ʣʽʥʽʡ ʩʪʨʫʤʫ. ʋ 

ʨʘʟʽ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʮʠʭ ʫʤʦʚ 

ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʤʦʜʝʣʴ ʧʦʣʷ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ ʟʘʨʷʜʽʚ, ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʣʝ ʚ ʩʣʘʙʦʧ-

ʨʦʚʽʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʋ ʪʘʢʦ-

ʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʩʠʣʦʚʠʤ ʣʽʥʽ-

ʷʤ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʣʽʥʽʾ ʩʪʨʫʤʫ, ʘ 

ʧʦʚʝʨʭʥʷʤ ʦʜʥʘʢʦʚʦʛʦ ʧʦʪʝʥ-

ʮʽʘʣʫ ï ʧʦʚʝʨʭʥʽ ʦʜʥʘʢʦʚʠʭ 

ʥʘʧʨʫʛ. ʊʦʙʪʦ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʝ 

ʧʦʣʝ ʟʘʤʽʥʶʻʤʦ ʧʦʣʝʤ ʩʪʨʫʤʫ. 

ʇʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʤʦʜʝʣʶʚʘʥ-

ʥʷ ʻ ʪʝ, ʱʦ ʚʠʤʽʨʷʪʠ ʧʦʣʷ ʫ 

ʧʨʦʚʽʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘʙʘ-

ʛʘʪʦ ʧʨʦʩʪʽʰʝ, ʥʽʞ ʫ ʥʝʧʨʦʚʽʜ-

ʥʦʤʫ. ʎʷ ʧʨʦʩʪʦʪʘ ʟʫʤʦʚʣʝʥʘ 

ʪʠʤ, ʱʦ ʫ ʧʨʦʚʽʜʥʦʤʫ ʩʝʨʝʜʦ-

ʚʠʱʽ ʚʠʤʽʨʶʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ, ʟʘʤʽʩʪʴ ʥʘʧʨʫʞʝʥʦ-

ʩʪʽ ʧʦʣʷ. ɼʣʷ ʪʘʢʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʦʥʜʠ (ʝʣʝʢʪ-

ʨʦʜʠ), ʷʢʽ ʚʚʦʜʷʪʴ ʫ ʧʦʣʝ. ɿʦʥʜ 

ï ʮʝ ʜʦʙʨʝ ʽʟʦʣʴʦʚʘʥʠʡ ʚʟʜʦʚʞ 

ʫʩʽʻʾ ʜʦʚʞʠʥʠ, ʢʨʽʤ ʢʽʥʮʷ, ʧʨʦ-

ʚʽʜʥʠʢ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʟ-

ʥʠʮʽ ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʜʚʦʤʘ 

ʪʦʯʢʘʤʠ ʧʦʣʷ ʚ ʧʨʦʚʽʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʧʦʪʨʽʙʥʦ ʜʦʪʦʨʢ-

ʥʫʪʠʩʷ ʜʦ ʮʠʭ ʪʦʯʦʢ ʟʦʥʜʘʤʠ, 

ʧʽʜôʻʜʥʘʥʠʤʠ ʜʦ ʚʦʣʴʪʤʝʪʨʘ. 

ʊʘʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʝʣʝʢʪʨʦʧʨʦ-

ʚʽʜʥʦʤʫ ʧʘʧʝʨʽ ʤʦʞʥʘ ʥʘʤʽʪʠ-

ʪʠ ʣʽʥʽʾ ʦʜʥʘʢʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ʃʽʥʽʾ ʩʪʨʫʤʫ ʥʘ ʧʘʧʝʨʽ ʦʨʪʦʛʦ-

ʥʘʣʴʥʽ ʜʦ ʣʽʥʽʾ ʦʜʥʘʢʦʚʦʛʦ ʧʦ-

ʪʝʥʮʽʘʣʫ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʣʽʥʽʷʤ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʦʩʪʘʪʠʯ-

ʥʦʛʦ ʧʦʣʷ, ʥʘʧʨʠʢʣʘʜ, ʚ ʩʝʨʝ-

ʜʠʥʽ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʢʦʥʜʝʥʩʘ-

ʪʦʨʘ. ʊʘʢʠʡ ʩʘʤʠʡ ʭʘʨʘʢʪʝʨ 

ʤʘʻ ʨʦʟʧʦʜʽʣ ʧʦʪʝʥʮʽʘʣʫ ʝʣʝʢʪ-

ʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ ʙʝʟʤʝʞʥʦʾ, 

ʧʨʷʤʦʾ ʨʽʚʥʦʤʽʨʥʦ ʟʘʨʷʜʞʝʥʦʾ 
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ʥʠʪʢʠ. ʊʘʢʝ ʧʦʣʝ ʤʦʜʝʣʶʻʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʧʨʦʚʽʜ-

ʥʦʛʦ ʧʘʧʝʨʫ, ʜʦ ʷʢʦʛʦ ʱʽʣʴʥʦ 

ʧʨʠʪʠʩʥʫʪʽ ʜʚʘ ʢʦʘʢʩʽʘʣʴʥʠʭ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʝʣʝʢʪʨʦʜʠ. ʊʦʙ-

ʪʦ ʚ ʜʘʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ 

ʤʦʜʝʣʶʻʪʴʩʷ ʧʦʣʝ ʮʠʣʽʥʜʨʠʯ-

ʥʦʾ ʩʠʤʝʪʨʽʾ. ʊʘʢʝ ʧʦʣʝ ʽʩʥʫʻ ʚ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʦʥʜʝʥʩʘʪʦʨʘʭ. 

ɼʣʷ ʪʘʢʦʾ ʤʦʜʝʣʽ ʟʘʣʝʞʥʽʩʪʴ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʘ ʧʦʪʝʥʮʽʘʣʫ 

ʧʦʣʷ ʚʽʜ ʚʽʜʩʪʘʥʽ ὶ ʜʦ ʦʩʽ ʩʠʩ-

ʪʝʤʠ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʪʘʢʠʤ 

ʯʠʥʦʤ [1]. 

 

ʈʠʩ.1.8. 

 ʎʠʣʽʥʜʨʠʯʥʠʡ ʢʦʥʜʝʥ-

ʩʘʪʦʨ ï ʮʝ ʩʠʩʪʝʤʘ ʽʟ ʜʚʦʭ ʢʦʘ-

ʢʩʽʘʣʴʥʠʭ ʮʠʣʽʥʜʨʽʚ ʟ ʨʘʜʽʫʩʘ-

ʤʠ r1 ʽ r2 (ʨʠʩ.1.8). ʇʨʦʩʪʽʨ ʤʽʞ 

ʮʠʣʽʥʜʨʘʤʠ ʟʘʧʦʚʥʝʥʠʡ ʜʽʝʣʝʢ-

ʪʨʠʢʦʤ ʟ ʜʽʝʣʝʢʪʨʠʯʥʦʶ ʧʨʦ-

ʥʠʢʥʽʩʪʶ e. ʗʢʱʦ ʚʠʩʦʪʘ ʮʠʣʽ-

ʥʜʨʽʚ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʾʭʥʽ 

ʨʘʜʽʫʩʠ h>>ὶ ʽ h >> ὶ, ʪʦ ʤʦ-

ʞʥʘ ʟʥʝʭʪʫʚʘʪʠ ʢʨʘʻʚʠʤʠ ʝʬʝ-

ʢʪʘʤʠ ʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʟʥʠʮʽ 

ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʮʠʣʽʥʜʨʠʯʥʠ-

ʤʠ ʦʙʢʣʘʜʢʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʬʦʨʤʫʣʦʶ ʜʣʷ 

ʧʨʷʤʦʛʦ ʣʽʥʽʡʥʦʛʦ ʟʘʨʷʜʫ ʚʨʘ-

ʭʦʚʫʶʯʠ ʧʨʠʩʫʪʥʽʩʪʴ ʜʽʝʣʝʢʪ-

ʨʠʢʘ. ʊʦʙʪʦ 

Ὁὶ  , (1.18) 

ʜʝ hq=l  ʣʽʥʽʡʥʘ ʛʫʩʪʠʥʘ 

ʟʘʨʷʜʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʮʠʣʽʥʜʨʘ, 

ὶ ʚʽʜʩʪʘʥʴ ʚʽʜ ʦʩʽ ʢʦʥʜʝʥʩʘ-

ʪʦʨʘ ʜʦ ʜʝʷʢʦʾ ʪʦʯʢʠ ʤʽʞ ʮʠʣʽ-

ʥʜʨʘʤʠ, ʀ  ʜʽʝʣʝʢʪʨʠʯʥʘ ʧʨʦ-
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ʥʠʢʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʤʽʞ ʮʠʣʽ-

ʥʜʨʘʤʠ. ʊʘʢ ʷʢ ʟʛʽʜʥʦ (1.18) 

ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʩʠʤʝʪʨʽʾ 

Ὁὶ , ʪʦ 

)2( rdrEdrd 0ˊŮŮɚ==j- . 

ɯʥʪʝʛʨʫʶʯʠ ʮʝʡ ʚʠʨʘʟ ʚ ʤʝʞʘʭ 

ʚʽʜ ὶ ʜʦ ὶ, ʟʥʘʭʦʜʠʤʦ: 

ñ ñ
j

j
pee

l
=j-

2

1

2

1

02

r

r
r

dr
d ; 

ʒ ʒ ÌÎὶ , 

ʘʙʦ 

ʒ ʒ= ÌÎ (1.19) 

ɺ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ 

ʟʦʚʥʽʰʥʽʡ ʝʣʝʢʪʨʦʜ (ʚ ʢʦʥʜʝʥ-

ʩʘʪʦʨʽ ʟʦʚʥʽʰʥʽʡ ʮʠʣʽʥʜʨ ʟʘʟʝ-

ʤʣʝʥʠʡ) ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ ʥʫʣʴʦ-

ʚʠʡ ʧʦʪʝʥʮʽʘʣ, ʪʦʙʪʦ ʒ πȢ 

ʊʦʜʽ ʒ ʒ Ὗ, ʜʝ Ὗ  

ʥʘʧʨʫʛʘ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ 3 ʽ 1 

ʥʘ ʨʠʩ.1.8. ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ὶ ὶ̈̏̃ȟ̎ ʘ ὶ ὶ̃̎̔̓. 

ʊʦʜʽ ʽʟ ʬʦʨʤʫʣʠ (1.19) ʤʦʞʝʤʦ 

ʚʠʟʥʘʯʠʪʠ ʣʽʥʽʡʥʫ ʛʫʩʪʠʥʫ ʟʘ-

ʨʷʜʫ: 

ʇ ̈̏̃̎

̃̎̔̓

Ͻ  (1.20) 

ʇʽʜʩʪʘʚʠʤʦ (1.20) ʚ (1.18) 

ʽ ʦʪʨʠʤʘʻʤʦ ʪʝʦʨʝʪʠʯʥʫ ʬʦʨ-

ʤʫʣʫ ʜʣʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ ʥʘ 

ʚʽʜʩʪʘʥʽ ὶ ʚʽʜ ʦʩʽ ʝʣʝʢʪʨʦʜʘ 3 

(ʨʠʩ.1.7 ʽ 1.9). 

Ὁὶ ̈̏̃̎

̃̎̔̓

ϽϽ (1.21) 

ɿʘʣʝʞʥʽʩʪʴ Ὁὶͯ  ʦʪʨʠ-

ʤʫʻʪʴʩʷ ʽ ʽʟ ʟʘʢʦʥʫ ʆʤʘ. ɻʫʩʪʠ-

ʥʫ ʩʪʨʫʤʫ ʥʘ ʚʽʜʩʪʘʥʽ ὶ ʚʽʜ ʦʩʽ 

ʩʠʩʪʝʤʠ Ὦὶ ʟʥʘʭʦʜʠʤʦ ʟ ʫʤʦ-

ʚʠ ʥʝʧʝʨʝʨʚʥʦʩʪʽ 

Ὦὶ
Ὅ

ςʌὶϽὨ
ʎὉὶȟ 

ʜʝ Ὅ ï ʧʦʚʥʠʡ ʩʪʨʫʤ, ʱʦ ʧʨʦ-

ʭʦʜʠʪʴ ʯʝʨʝʟ ʧʘʧʽʨ; Ὠ ï ʪʦʚʱʠ-

ʥʘ ʧʘʧʝʨʫ, ςʌὶϽὨ ɀ ʧʣʦʱʘ ʧʝ-

ʨʝʨʽʟʫ ʧʘʧʝʨʫ ʥʘ ʚʽʜʩʪʘʥʽ ὶ ʚʽʜ 

ʦʩʽ ʝʣʝʢʪʨʦʜʘ 3. ʊʦʜʽ ʥʘʧʨʫʞʝ-

ʥʽʩʪʴ ʧʦʣʷ ʥʘ ʚʽʜʩʪʘʥʽ ὶ 
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Ὁὶ Ͻ, (1.22) 

ʜʝ ʎ ï ʝʣʝʢʪʨʠʯʥʘ ʧʨʦʚʽʜʥʽʩʪʴ 

ʧʘʧʝʨʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 

ʫʩʪʘʥʦʚʢʘ ʫ ʨʦʙʦʪʽ ʟʽʙʨʘʥʘ ʪʘʢ, 

ʱʦ ʚ ʜʦʩʣʽʜʽ ʚʠʤʽʨʶʻʪʴʩʷ ʨʽʟ-

ʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʟʦʚʥʽʰ-

ʥʽʤ ʝʣʝʢʪʨʦʜʦʤ, ʧʦʪʝʥʮʽʘʣ ʷʢʦ-

ʛʦ ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ ʥʫʣʴ, ʽ ʜʘ-

ʥʦʶ ʪʦʯʢʦʶ ʧʦʣʷ, ʱʦ ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ὶ ʚʽʜ ʮʝʥʪ-

ʨʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʘ 3 (ʨʠʩ.1.7). 

ɯʟ ʬʦʨʤʫʣʠ (1.19) ʜʣʷ ʨʽʟ-

ʥʠʮʽ ʧʦʪʝʥʮʽʘʣʽʚ (ʥʘʧʨʫʛʠ) ʤʽʞ 

ʝʣʝʢʪʨʦʜʦʤ 1 (ʧʨʠʡʥʷʪʠʤ ʟʘ 

ʥʫʣʴʦʚʠʡ ʧʦʪʝʥʮʽʘʣ) ʽ ʪʦʯʢʦʶ 

ʥʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʤʫ ʧʘʧʝʨʽ, 

ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ὶ 

ʚʽʜ ʦʩʽ ʮʝʥʪʨʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʘ 

3 (ʨʠʩ.1.7 ʽ 1.9) ʤʦʞʝʤʦ ʟʘʧʠ-

ʩʘʪʠ, ʱʦ 

Ὗ= ÌÎ̈̏̃̎ , 

 ʘʙʦ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ (1.20)  

ʦʪʨʠʤʘʻʤʦ: 

Ὗ= ̈̏̃̎

̃̎̔̓

ϽÌÎ̈̏̃̎ . (1.23) 

ʆʧʠʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʫʩʪʘʥʦʚʢʠ 

ɽʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʫʩʪʘ-

ʥʦʚʢʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʧʦ-

ʜʽʣʫ ʧʦʪʝʥʮʽʘʣʫ ʡ ʥʘʧʨʫʞʝʥʦʩ-

ʪʽ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ, ʱʦ 

ʤʘʻ ʦʩʴʦʚʫ ʩʠʤʝʪʨʽʶ, ʩʭʝʤʘʪʠ-

ʯʥʦ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.1.9, ʜʝ 1 

ï ʟʦʚʥʽʰʥʽʡ ʝʣʝʢʪʨʦʜ ʟ ʨʘʜʽʫ-

ʩʦʤ ὶ ̈̏̃̎; 2 ï ʧʨʦʚʽʜʥʠʡ ʧʘʧʽʨ; 

3 ï ʮʝʥʪʨʘʣʴʥʠʡ ʝʣʝʢʪʨʦʜ ʟ 

ʨʘʜʽʫʩʦʤ ὶ ̃̎̔̓; 4 ï ʟʦʥʜ (ʝʣʝʢ-

ʪʨʦʜ); 5 ï ʤʽʢʨʦʘʤʧʝʨʤʝʪʨ; Ὑ̅ï 

ʜʦʜʘʪʢʦʚʠʡ ʦʧʽʨ ʜʦ ʤʽʢʨʦʘʤ-

ʧʝʨʤʝʪʨʘ [13]. 

ɽʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʧʽʜôʻʜ-

ʥʘʥʘ ʜʦ ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ ʜʞʝʨʝ-

ʣʘ ʞʠʚʣʝʥʥʷ Ὗ. ʉʭʝʤʘ ʜʘʻ ʤʦ-

ʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʥʘʧʨʫʛʠ ʤʽʞ ʟʦʚʥʽʰʥʽʤ 

ʝʣʝʢʪʨʦʜʦʤ 1 ʽ ʷʢʦʶ-ʥʝʙʫʜʴ 

ʪʦʯʢʦʶ ὃ ʧʨʦʚʽʜʥʦʛʦ ʩʝʨʝʜʦ-
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ʚʠʱʘ 2. ɺʠʤʽʨʶʚʘʣʴʥʠʤ ʧʨʠ-

ʣʘʜʦʤ ʻ ʤʽʢʨʦʘʤʧʝʨʤʝʪʨ, ʷʢʠʡ 

ʟʘʚʜʷʢʠ ʚʝʣʠʢʦʤʫ ʜʦʜʘʪʢʦʚʦʤʫ 

ʦʧʦʨʫ Ὑ̅ >> 10ʢʆʤ ʧʨʘʮʶʻ ʚ 

ʨʝʞʠʤʽ ʚʦʣʴʪʤʝʪʨʘ. 

 

ʈʠʩ.1.9.ɽʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʣʘʙʦʨʘʪʦʨ-

ʥʦʾ ʫʩʪʘʥʦʚʢʠ. 

 ʆʩʢʽʣʴʢʠ ʜʦʜʘʪʢʦʚʠʡ 

ʦʧʽʨ Ὑ̅ ʻ ʚʝʣʠʢʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʦʧʦʨʦʤ ʜʽʣʷʥʢʠ ʝʣʝʢʪʨʦʧʨʦ-

ʚʽʜʥʦʛʦ ʧʘʧʝʨʫ ʤʽʞ ʪʦʯʢʦʶ ὃ ʽ 

ʟʦʚʥʽʰʥʽʤ ʝʣʝʢʪʨʦʜʦʤ, ʧʽʜôʻʜ-

ʥʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʣʘ ʥʝ 

ʚʥʦʩʠʪʴ ʧʦʤʽʪʥʠʭ ʚʠʢʨʠʚʣʝʥʴ ʫ 

ʩʠʣʫ ʩʪʨʫʤʫ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʽ, 

ʦʪʞʝ, ʫ ʩʧʘʜ ʥʘʧʨʫʛʠ Ὗὶ ʤʽʞ 

ʪʦʯʢʦʶ ὃ ʽ ʟʦʚʥʽʰʥʽʤ ʝʣʝʢʪʨʦ-

ʜʦʤ. ʗʢʱʦ ʟʥʝʭʪʫʚʘʪʠ ʦʧʦʨʦʤ 

ʟʦʥʠ ʢʦʥʪʘʢʪʫ ʤʽʞ ʟʦʥʜʦʤ ʽ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʤ ʧʘʧʝʨʦʤ, ʘ 

ʪʘʢʦʞ ʚʥʫʪʨʽʰʥʽʤ ʦʧʦʨʦʤ ʤʽʢ-

ʨʦʘʤʧʝʨʤʝʪʨʘ ʧʦʨʽʚʥʷʥʦ ʟ ʚʝ-

ʣʠʯʠʥʦʶ Ὑ̅, ʪʦ ʩʪʨʫʤ, ʱʦ ʧʨʦ-

ʪʽʢʘʻ ʯʝʨʝʟ ʤʽʢʨʦʘʤʧʝʨʤʝʪʨ: 

Ὅὶ
Ὗὶ

Ὑ̅
 

ʜʝ ὶ - ʚʽʜʩʪʘʥʴ ʚʽʜ ʦʩʽ ʤʦʜʝʣʽ 

ʝʣʝʢʪʨʦʜʘ 3 ʜʦ ʪʦʯʢʠ ὃ. ɺʠʤʽ-

ʨʷʚʰʠ ʩʠʣʫ ʩʪʨʫʤʫ Ὅὶ, ʱʦ 

ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʤʽʢʨʦʘʤʧʝʨ-

ʤʝʪʨ, ʜʣʷ ʩʧʘʜʫ ʥʘʧʨʫʛʠ ʤʘʪʠ-

ʤʝʤʦ: 

Ὗὶ  ὍὶϽὙ̅. (1.24) 

ɼʣʷ ʪʦʯʥʽʰʦʛʦ ʚʠʟʥʘʯʝʥʥʷ Ὅὶ 

ʚʠʤʽʨʠ ʧʦʚʪʦʨʶʶʪʴ ʢʽʣʴʢʘ ʨʘ-

ʟʽʚ ʜʣʷ ʪʦʯʦʢ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ 

ʥʘ ʨʽʟʥʠʭ ʨʘʜʽʫʩʘʭ, ʘʣʝ ʥʘ ʦʜ-

ʥʘʢʦʚʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʦʩʽ ʤʦʜʝʣʽ. 
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ʇʽʩʣʷ ʮʴʦʛʦ ʟʥʘʭʦʜʠʤʦ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ: 

ộὍὶỚ ϽВ Ὅὶ. (1.25) 

ɼʣʷ ʩʧʘʜʫ ʥʘʧʨʫʛʠ ʦʩʪʘʪʦʯʥʦ 

ʤʘʪʠʤʝʤʦ ʪʘʢʠʡ ʚʠʨʘʟ: 

Ὗὶ ộὍὶỚϽὙ̅ (1.26) 

ʆʧʠʩʘʥʘ ʥʘʤʠ ʫʩʪʘʥʦʚʢʘ ʜʘʻ 

ʟʤʦʛʫ ʟʤʽʥʶʚʘʪʠ ὶ ʚʽʜ 1ʩʤ 

(ʚʥʫʪʨʽʰʥʽʡ ʝʣʝʢʪʨʦʜ) ʜʦ 8 ʩʤ 

(ʟʦʚʥʽʰʥʽʡ ʝʣʝʢʪʨʦʜ) ʽʟ ʢʨʦʢʦʤ 

Ўὶ 1ʩʤ. ɿʥʘʯʝʥʥʷ Ὑ̅ ʚʢʘʟʘʥʦ 

ʚ ʜʘʥʠʭ ʜʦ ʨʦʙʦʯʦʾ ʫʩʪʘʥʦʚʢʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʙʯʠʩʣʝʥʽ 

ʟʥʘʯʝʥʥʷ Ὗὶ, ʤʦʞʥʘ ʟʥʘʡʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ 

ʚ ʜʘʥʽʡ ʪʦʯʮʽ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦ-

ʛʦ ʧʘʧʝʨʫ ʚʽʜ ʚʽʜʩʪʘʥʽ ὶ. ɼʣʷ 

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʟʘʣʝʞ-

ʥʽʩʪʴ ʤʽʞ Ὁὶ ʽ Ὗὶȡ 

Ὁὶ . (1.27) 

 ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʩʧʘʜ ʥʘ-

ʧʨʫʛʠ Ὗὶ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʪʦʯ-

ʢʘʭ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʚʽʜʩʪʘ-

ʥʽ Ўὶ 1ʩʤ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. ɿʘ 

ʬʦʨʤʫʣʦʶ (1.27) ʚʠʟʥʘʯʘʻʤʦ 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ, ʷʢʫ ʙʫʜʝʤʦ 

ʚʽʜʥʦʩʠʪʠ ʜʦ ʩʝʨʝʜʠʥʠ ʚʽʜʨʽʟʢʘ 

Ўὶ 1ʩʤ (ʨʠʩ.1.10). ʑʦʙ ʪʦʯ-

ʥʽʰʝ ʚʠʟʥʘʯʘʪʠ ʥʘʧʨʫʞʝʥʽʩʪʴ 

 

ʈʠʩ.1.10. 

ʧʦʣʷ ʥʝʦʙʭʽʜʥʦ ʚʽʜʨʽʟʢʠ Ўὶ 

ʙʨʘʪʠ ʷʢ ʤʦʞʥʘ ʤʝʥʰʠʤʠ, ʷʢ-

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʪʝʭʥʽʯʥʽ ʤʦʞ-

ʣʠʚʦʩʪʽ. ʊʦʤʫ ʥʘʧʨʫʞʝʥʽʩʪʴ 

ʧʦʣʷ ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ ʟʘ ʪʘ-

ʢʦʶ ʬʦʨʤʫʣʦʶ 

Ὁὶ πȟυ̒̍  

̒̍

ȟ ̍
 (1.28) 
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ʫ ʚʦʣʴʪʘʭ ʥʘ ʤʝʪʨ (ɺ/ʤ), ʷʢʱʦ 

Ὗὶ ʧʦʜʘʥʦ ʫ ʚʦʣʴʪʘʭ ʜʣʷ ʪʦ-

ʯʦʢ ʩʝʨʝʜʠʥ ʚʽʜʨʽʟʢʽʚ ɝὶ, ʷʢʽ 

ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʥʘ ʚʽʜʩʪʘ-

ʥʷʭ ὶ̒ 1,5; 2,5; ...; 7,5 ʩʤ ʚʽʜ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʘ 3 

(ʨʠʩ.1.10). 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ 

 1. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʫʩʪʘ-

ʥʦʚʢʦʶ. ʇʽʜʛʦʪʫʚʘʪʠ ʫʩʪʘʥʦʚ-

ʢʫ ʜʦ ʨʦʙʦʪʠ. ɼʣʷ ʮʴʦʛʦ ʫʚʽ-

ʤʢʥʫʪʠ ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʥʘ 

ʤʘʢʝʪʽ. 

 2. ɼʦʪʦʨʢʥʫʪʠʩʷ ʟʦʥʜʦʤ 

ʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʝʣʝʢʪʨʦʜʘ ʽ 

ʟʘʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʩʪʨʫʤʫ Ὅ, ʱʦ ʧʨʦʪʽʢʘʻ 

ʯʝʨʝʟ ʧʨʠʣʘʜ. ʆʯʝʚʠʜʥʦ, ʱʦ 

ʤʘʢʩʠʤʘʣʴʥʘ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘ-

ʣʽʚ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ ʙʫʜʝ: 

Ὗ ὍϽὙ̅ȟ  (1.29) 

ʜʝ Ὑ̅ ï ʦʧʽʨ ʜʦʜʘʪʢʦʚʦʛʦ ʨʝʟʠ-

ʩʪʦʨʘ (ʨʠʩ.1.9). 

 3. ɺʠʙʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʧ-

ʨʦʚʽʜʥʦʤʫ ʧʘʧʝʨʽ ʧʨʦʤʽʥʴ (ʨʘ-

ʜʽʫʩ). ʊʦʨʢʘʪʠʩʷ ʟʦʥʜʦʤ ʧʦʩʣʽ-

ʜʦʚʥʦ ʚ ʪʦʯʢʠ ʮʴʦʛʦ ʨʘʜʽʫʩʘ ʥʘ 

ʚʽʜʩʪʘʥʽ 1,2,3,...,8 ʩʤ (ʨʠʩ.1.10) 

ʽ ʟʘʧʠʩʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʠ 

ʤʽʢʨʦʘʤʧʝʨʤʝʪʨʘ (5 ʥʘ ʨʠʩ.1.7 ʽ 

1.9) Ὅὶ ʜʦ ʜʨʫʛʦʛʦ ʩʪʦʚʧʯʠʢʘ 

ʪʘʙʣ. 1.1. 

ɿʘʫʚʘʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʚʠ-

ʤʽʨʶʚʘʥʥʷ ʩʪʨʫʤʫ ʟʦʥʜ ʧʦʪʨʽ-

ʙʥʦ ʩʪʘʚʠʪʠ ʥʝ ʥʘ ʩʘʤ ʧʨʦʤʽʥʴ, 

ʘ ʧʦʨʷʜ ʟ ʥʠʤ ʥʘ ʝʣʝʢʪʨʦʧʨʦ-

ʚʽʜʥʠʡ ʧʘʧʽʨ. ɿʦʥʜ ʤʘʻ ʙʫʪʠ 

ʧʨʠʪʠʩʥʫʪʠʡ ʜʦ ʧʘʧʝʨʫ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʙʨʠʡ ʢʦʥʪʘʢʪ. 

ʇʨʦ ʥʘʷʚʥʽʩʪʴ ʢʦʥʪʘʢʪʫ ʤʦʞʥʘ 

ʜʽʟʥʘʪʠʩʷ, ʩʧʦʩʪʝʨʽʛʘʶʯʠ ʟʘ 

ʧʨʦʮʝʩʦʤ ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʫʤʦʤ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

 4. ʇʦʚʪʦʨʠʪʠ ʚʠʤʽʨʶ-

ʚʘʥʥʷ, ʦʧʠʩʘʥʽ ʚ ʧ.3 ʥʘ 2, 3, 4-

ʤʫ ʧʨʦʤʝʥʷʭ. ʆʪʨʠʤʘʥʽ ʟʥʘ-

ʯʝʥʥʷ Ὅὶ, Ὅὶ, Ὅὶȟ Ὅὶ 
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ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣ.1.1. (ʜʦ 2 - 5 

ʩʪʦʚʧʯʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʽʥʜʝʢʩʘʤ 

(ʪʘʙʣ.1.1)) 

 5. ɺʠʤʽʨʷʪʠ, ʢʦʨʠʩʪʫʶ-

ʯʠʩʴ ʣʽʥʽʡʢʦʶ, ʨʘʜʽʫʩʠ ʚʥʫʪʨʽ-

ʰʥʴʦʛʦ ὶ̃̎̔̓ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ ʟ 

ὶ̈̏̃̎ ʝʣʝʢʪʨʦʜʘ; ʟʘʥʝʩʪʠ ʜʘʥʽ ʜʦ 

ʧʨʦʪʦʢʦʣʫ. ʊʫʜʠ ʞ ʟʘʥʝʩʪʠ 

ʟʥʘʯʝʥʥʷ Ὑ̅, ʱʦ ʚʢʘʟʫʻʪʴʩʷ ʥʘ 

ʫʩʪʘʥʦʚʮʽ. 

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ 

1. ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

r (1; 2; 3é8ʩʤ) ʚʠʟʥʘʯʠʪʠ ʩʝ-

ʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ ʟʘ 

ʬʦʨʤʫʣʦʶ (1.25) ʽ ʟʘʥʝʩʪʠ ʜʦ 

ʪʘʙʣʠʮʽ 1.1. 

2. ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

r (1; 2; 3é8ʩʤ) ʚʠʟʥʘʯʠʪʠ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʝ ʩʝʨʝʜʥʻ ʟʥʘ-

ʯʝʥʥʷ ʩʧʘʜʫ ʥʘʧʨʫʛʠ  Ὗ̆ ̋̒ὶ̐ 

ʟʘ ʬʦʨʤʫʣʦʶ (1.26) ʽ ʟʘʥʝʩʪʠ 

ʜʦ ʪʘʙʣʠʮʽ 1.1. 

3. ɿʘ ʬʦʨʤʫʣʦʶ (1.29) 

ʟʥʘʡʪʠ Ὗ. 

4. ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

r (1; 2; 3é8ʩʤ) ʚʠʟʥʘʯʠʪʠ ʪʝʦ-

ʨʝʪʠʯʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʧʘ-

ʜʫ ʥʘʧʨʫʛʠ  Ὗ̓ ̆̏ὶ̑ ʟʘ ʬʦʨʤʫ-

ʣʦʶ (1.23) ʽ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 

1.1. 

5. ʇʦʙʫʜʫʚʘʪʠ ʥʘ ʦʜʥʦʤʫ 

ʛʨʘʬʽʢʫ ʜʚʽ ʢʨʠʚʽ  Ὗ̓ ̆̏ὶ̑ ʽ 

Ὗ̆ ̋̒ὶ̐ ʟʘʣʝʞʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ 

ʥʘʧʨʫʛ ʚʽʜ ʚʽʜʩʪʘʥʽ. 

6. ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

r (1; 2;é8 ʩʤ) ʚʠʟʥʘʯʠʪʠ ʚʝʣʠ-

ʯʠʥʠ ÌÎ
ὶ̈̏̃
ὶ, ʨʝʟʫʣʴʪʘʪʠ ʟʘ-

ʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 1.1. 

7. ʇʦʙʫʜʫʚʘʪʠ ʥʘ ʦʜʥʦʤʫ 

ʛʨʘʬʽʢʫ ʜʚʽ ʧʨʷʤʽ:  Ὗ̓ ̆̏ὶ̑

ὪÌÎ ὶ̈̏ ὶ̃ϳ  ʽ Ὗ̆ ̋̒ὶ̐

ὪÌÎ ὶ̈̏ ὶ̃ϳ  ʟʘʣʝʞʥʦʩʪʽ ʦʪʨʠ-

ʤʘʥʠʭ ʥʘʧʨʫʛ ʚʽʜ ÌÎὶ̈̏ ὶ̃ϳ . 

8. ɺʠʟʥʘʯʠʪʠ ʢʫʪʦʚʽ ʢʦʝ-

ʬʽʮʽʻʥʪʠ ʜʚʦʭ ʧʨʷʤʠʭ: 
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Ὗ̓ ̆̏ὶ̑ ὪÌÎ ὶ̈̏ ὶ̃ϳ   ̔

Ὗ̆ ̋̒ὶ̐ ὪÌÎ ὶ̈̏ ὶ̃ϳ  ʪʘ ʧʦ-

ʨʽʚʥʷʪʠ ʾʭ ʤʽʞ ʩʦʙʦʶ. 

9. ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

r (1,5; 2,5; é7,5ʩʤ) ʚʠʟʥʘʯʠʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʩʝʨʝʜʥʻ ʟʥʘ-

ʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ ʟʘ 

ʬʦʨʤʫʣʦʶ (1.28) ʽ ʟʘʥʝʩʪʠ ʜʦ 

ʪʘʙʣʠʮʽ 1.2. 

10. ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

r (1,5; 2,5; é7,5ʩʤ) ʚʠʟʥʘʯʠʪʠ 

ʪʝʦʨʝʪʠʯʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ ʟʘ ʬʦʨʤʫ-

ʣʦʶ (1.21) ʽ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 

1.2. 

11. ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

r (1,5; 2,5; é 7,5ʩʤ) ʚʠʟʥʘʯʠʪʠ 

ʦʙʝʨʥʝʥʫ ʚʝʣʠʯʠʥʫ ρϳὶ ʪʘ 

ÌÎὶ, ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 1.2. 

12. ʇʦʙʫʜʫʚʘʪʠ ʥʘ ʦʜʥʦ-

ʤʫ ʛʨʘʬʽʢʫ ʜʚʽ ʢʨʠʚʽ  Ὁ̓ ̆̏ὶ̑ ʽ 

Ὁ̆ ̋̒ὶ̐ ʟʘʣʝʞʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ 

ʥʘʧʨʫʞʝʥʦʩʪʝʡ ʚʽʜ ʚʽʜʩʪʘʥʽ. 

13. ʇʦʙʫʜʫʚʘʪʠ ʥʘ ʦʜʥʦ-

ʤʫ ʛʨʘʬʽʢʫ ʜʚʽ ʧʨʷʤʽ  Ὁ̓ ̆̏ρ̑Ⱦ

ὶ ʽ Ὁ̆ ̋̒ρ̐Ⱦὶ - ʟʘʣʝʞʥʦʩʪʽ 

ʦʪʨʠʤʘʥʠʭ ʥʘʧʨʫʞʝʥʦʩʪʝʡ ʚʽʜ 

ρὶϳ. 

14. ɺʠʟʥʘʯʠʪʠ ʢʫʪʦʚʽ ʢʦ-

ʝʬʽʮʽʻʥʪʠ ʜʚʦʭ ʧʨʷʤʠʭ: 

Ὁ̓ ̆̏ρ̑Ⱦὶ ʽ Ὁ̆ ̋̒ρ̐Ⱦὶ ʪʘ ʧʦʨʽ-

ʚʥʷʪʠ ʾʭ ʤʽʞ ʩʦʙʦʶ. 

15. ʇʦʙʫʜʫʚʘʪʠ ʥʘ ʦʜʥʦ-

ʤʫ ʛʨʘʬʽʢʫ ʜʚʽ ʧʨʷʤʽ: 

ÌÎὉ̓ ̆̏̑ Ὢ ÌÎ ὶ  ʽ 

ÌÎὉ̆ ̋̒̐ Ὢ ÌÎὶ  ʟʘʣʝʞʥʦ-

ʩʪʽ ʣʦʛʘʨʠʬʤʫ ʥʘʧʨʫʞʝʥʦʩʪʝʡ 

ʚʽʜ ʣʦʛʘʨʠʬʤʫ ʚʽʜʩʪʘʥʽ. 

16. ɺʠʟʥʘʯʠʪʠ ʢʫʪʦʚʽ ʢʦ-

ʝʬʽʮʽʻʥʪʠ ʜʚʦʭ ʧʨʷʤʠʭ: 

ÌÎ Ὁ̓ ̆̏̑ Ὢ ÌÎ ὶ  ̔

ÌÎ Ὁ̆ ̋̒̐ Ὢ ÌÎ ὶ ʪʘ ʧʦʨʽ-

ʚʥʷʪʠ ʾʭ ʤʽʞ ʩʦʙʦʶ. 

17. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝ-

ʟʫʣʴʪʘʪʠ ʦʧʨʘʮʶʚʘʪʠ ʟʘ ʤʝʪʦ-

ʜʦʤ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʟʘ 
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ʩʭʝʤʦʶ, ʷʢʘ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʢ-

ʣʘʜʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ (ʜʠʚ. ʜʦʜʘ-

ʪʢʠ 1, 2). 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ: ʘ) 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ; ʙ) ʥʘʧʨʫ-

ʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ; ʚ) 

ʩʠʣʦʚʦʾ ʣʽʥʽʾ. 

2. ʑʦ ʻ ʝʥʝʨʛʝʪʠʯʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʦʣʷ? 

3. ʑʦ ʪʘʢʝ ʨʽʟʥʠʮʷ ʧʦʪʝ-

ʥʮʽʘʣʽʚ? 

4. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʝʢʚʽ-

ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʣʽʥʽʾ (ʧʦʚʝʨʭʥʽ). 

5. ʇʦʷʩʥʠʪʠ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʥʘʧʨʫʞʝʥʽʩʪʶ ʪʘ ʧʦʪʝʥʮʽʘʣʦʤ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. 

6. ʑʦ ʪʘʢʝ ʛʨʘʜʽʻʥʪ ʧʦ-

ʪʝʥʮʽʘʣʫ? 

7. ʇʦʷʩʥʠʪʠ, ʯʦʤʫ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦ-

ʣʷ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʜʦʩʣʽʜʞʝʥ-

ʥʷʤ ʨʦʟʧʦʜʽʣʫ ʧʦʪʝʥʮʽʘʣʽʚ ʚ 

ʧʨʦʚʽʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʯʝʨʝʟ 

ʷʢʝ ʧʨʦʪʽʢʘʻ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ. 

8. ʇʦʷʩʥʠʪʠ ʝʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʫ ʩʭʝʤʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥʜʘ. 

9. ʇʦʷʩʥʠʪʠ ʩʫʪʴ ʤʝʪʦʜʫ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥʜʘ ʜʣʷ ʟʥʘʭʦ-

ʜʞʝʥʥʷ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ 

ʪʦʯʦʢ ʟ ʦʜʥʘʢʦʚʠʤ ʧʦʪʝʥʮʽʘ-

ʣʦʤ. 

10. ʇʦʷʩʥʠʪʠ ʩʫʪʴ ʤʝʪʦʜʫ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 
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ʊʘʙʣʠʮʷ 1.1 

 ̄ r, ʤ 

Ὅὶȟ 
ʤʢ

ɸ 

Ὅὶȟȟ
ʤʢ

ɸ 

Ὅὶȟ 
ʤʢɸ 

Ὅὶȟ 
ʤʢɸ 

ộὍὶỚ
, 
ʤʢɸ 

Ὗ̆ ̋̒ὶ̐ȟ 
ɺ 

ÌÎ
ὶ̈̏̃̎
ὶ

 
Ὗ̓ ̆̏ὶ̑ȟ 

ɺ 

1 0,01         

2 0,02         

3 0,03         

4 0,04         

5 0,05         

6 0,06         

7 0,07         

8 0,08         

ʊʘʙʣʠʮʷ 1.2 

 ̄ r, ʤ 1/r, 1/ʤ -ln(r) 
Ὁ̆ ̋̒ὶ̐, 

ɺ/ʤ 

Ὁ̓ ̆̏ὶ̑, 

ɺ/ʤ 
ln(Eʝʢʩʧ) 

1 0,015      

2 0,025      

3 0,035      

4 0,045      

5 0,055      

6 0,065      

7 0,075      
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2.ɺʠʚʯʝʥʥʷ ʟʘʢʦʥʽʚ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ ʥʘ ʧʨʠʢʣʘʜʽ ʤʽʩʪʢʘ 

ʋʪ̔ʩʪʦʥʘ ʪʘ ʢʦʤʧʝʥʩʘʮʽʡʥʦʾ 

ʩʭʝʤʠ 

ʄʝʪʘ ʨʦʙʦʪʠ: 

1. ɺʠʚʯʠʪʠ ʤʝʪʦʜ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʦʧʦʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʩ-

ʪʦʚʦʾ ʩʭʝʤʠ ʽ ʥʘʚʯʠʪʠʩʷ ʚʠʤʽʨʶ-

ʚʘʪʠ ʦʧʽʨ ʤʽʩʪʢʦʤ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ. 

2. ʆʮʽʥʠʪʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʥʝʚʽʜʦʤʦ-

ʛʦ ʦʧʦʨʫ ʪʘ ʟʘʧʠʩʘʪʠ ʢʽʥʮʝʚʠʡ 

ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ. 

3. ɺʠʚʯʠʪʠ ʢʦʤʧʝʥʩʘʮʽʡ-

ʥʠʡ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪ-

ʨʦʨʫʰʽʡʥʦʾ ʩʠʣʠ (ʜʘʣʽ ʝ.ʨ.ʩ.) ʽ 

ʚʠʤʽʨʷʪʠ ʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʦʾ 

ʝ.ʨ.ʩ. ʮʠʤ ʤʝʪʦʜʦʤ. 

4. ʆʮʽʥʠʪʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʥʝʚʽʜʦʤʦʾ 

ʝ.ʨ.ʩ. ʪʘ ʟʘʧʠʩʘʪʠ ʢʽʥʮʝʚʠʡ ʨʝ-

ʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ. 

5. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʦ ʨʦ-

ʙʦʪʘʭ. 

2.1.ɺʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʤʽʩʪʢʘ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ 

ʊʝʦʨʝʪʠʯʥʘ ʯʘʩʪʠʥʘ 

ɽʣʝʢʪʨʦʨʫʰʽʡʥʘ ʩʠʣʘ ʽ 

ʟʘʢʦʥʠ ʆʤʘ [1,2,3] 

 ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚ ʧʨʦʚʽʜ-

ʥʠʢʫ ʽʩʥʫʚʘʚ ʩʪʨʫʤ ʥʝʦʙʭʽʜʥʦ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʚ ʥʴʦʤʫ ʝʣʝʢʪʨʠʯ-

ʥʝ ʧʦʣʝ, ʪʦʙʪʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʽʟ-

ʥʠʮʶ ʧʦʪʝʥʮʽʘʣʽʚ 21 j-j . ʗʢʱʦ 

ʮʴʦʛʦ ʥʝ ʨʦʙʠʪʠ, ʪʦ ʝʣʝʢʪʨʦʥʠ, 

ʨʫʭʘʶʯʠʩʴ ʜʦ ʪʦʨʮʷ 1 (ʨʠʩ.2.1), 

ʙʫʜʫʪʴ ʧʦʥʠʞʫʚʘʪʠ ʡʦʛʦ ʧʦʪʝʥ-

ʮʽʘʣ 1j, ʧʽʜʚʠʱʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ 

ʪʦʨʮʷ 2 ʽ ʟ ʯʘʩʦʤ ʨʽʟʥʠʮʷ 21 j-j  

ʩʪʘʥʝ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ, ʧʦʣʝ 

ʚʩʝʨʝʜʠʥʽ ʧʨʦʚʽʜʥʠʢʘ ʟʥʠʢʥʝ ʽ 

ʩʪʨʫʤ ʧʝʨʝʩʪʘʥʝ ʽʩʥʫʚʘʪʠ. 

ʈʠʩ.2.1. 

ʑʦʙ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʘʣʦʶ ʨʽʟ-

ʥʠʮʶ ʧʦʪʝʥʮʽʘʣʽʚ 021 ¸j-j , 

ʥʝʦʙʭʽʜʥʦ ʝʣʝʢʪʨʦʥʠ ʚʽʜ ʪʦʨʮʷ 1 

ʧʝʨʝʥʦʩʠʪʠ ʜʦ ʪʦʨʮʷ 2 ʟʘ ʥʘʧʨʷ-
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ʤʢʦʤ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ Ὁᴆ. ɯʥ-

ʰʠʤʠ ʩʣʦʚʘʤʠ, ʝʣʝʢʪʨʦʥʠ ʥʝʦʙ-

ʭʽʜʥʦ ʧʝʨʝʤʽʱʫʚʘʪʠ ʚʽʜ ʧʦʟʠʪʠ-

ʚʥʠʭ ʟʘʨʷʜʽʚ ʜʦ ʥʝʛʘʪʠʚʥʠʭ, ʪʦʙ-

ʪʦ ʚʠʢʦʥʫʚʘʪʠ ʨʦʙʦʪʫ ʧʝʨʝʤʽ-

ʱʝʥʥʷ, ʚʠʪʨʘʯʘʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʝʥʝʨʛʽʶ. ʊʘʢʝ ʧʝʨʝʤʽʱʝʥʥʷ ʤʦ-

ʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʩʪʦʨʦʥʥʽʭ ʩʠʣ. ʎʽ ʩʠʣʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʥʽ ʭʽʤʽʯ-

ʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʛʘʣʴʚʘʥʽʯʥʠʭ 

ʝʣʝʤʝʥʪʘʭ ʽ ʘʢʫʤʫʣʷʪʦʨʘʭ; ʜʠʬʫ-

ʟʽʻʶ ʥʦʩʽʾʚ ʩʪʨʫʤʫ ʚ ʥʝʦʜʥʦʨʽʜ-

ʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; ʝʣʝʢʪʨʠʯʥʠʤʠ 

ʧʦʣʷʤʠ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʤʘʛʥʽ-

ʪʥʠʤʠ ʧʦʣʷʤʠ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʟ 

ʯʘʩʦʤ. ʉʪʦʨʦʥʥʽ ʩʠʣʠ ʚʠʥʠʢʘʶʪʴ 

ʚ ʛʝʥʝʨʘʪʦʨʘʭ ʟʘ ʨʘʭʫʥʦʢ ʤʝʭʘ-

ʥʽʯʥʦʾ ʝʥʝʨʛʽʾ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ 

ʛʝʥʝʨʘʪʦʨʘ. ʉʪʦʨʦʥʥʽ ʩʠʣʠ ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʢʫʣʦʥʽʚʩʴʢʠʤʠ ʩʠ-

ʣʘʤʠ. ʂʫʣʦʥʽʚʩʴʢʽ ʩʠʣʠ ʻ ʧʦʪʝʥ-

ʮʽʡʥʠʤʠ ʽ ʨʦʙʦʪʘ ʪʘʢʠʭ ʩʠʣ ʧʦ 

ʧʝʨʝʤʽʱʝʥʥʶ ʟʘʨʷʜʽʚ ʧʦ ʟʘʤʢʥʫ-

ʪʦʤʫ ʢʦʥʪʫʨʫ (ʢʦʣʫ) ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ. ʇʽʜ ʜʽʻʶ ʢʫʣʦʥʽʚʩʴʢʠʭ ʩʠʣ 

ʟʘʨʷʜʠ ʤʦʞʫʪʴ ʪʽʣʴʢʠ ʧʝʨʝʨʦʟ-

ʧʦʜʽʣʷʪʠʩʴ ʧʦʚʝʨʭʥʝʶ ʧʨʦʚʽʜʥʠ-

ʢʘ, ʷʢʘ ʟʨʘʟʫ ʞ ʩʪʘʻ ʝʢʚʽʧʦʪʝʥ-

ʮʽʡʥʦʶ. ʆʪʞʝ, ʥʘ ʧʝʚʥʠʭ ʜʽʣʷʥ-

ʢʘʭ ʢʦʣʘ (ʜʽʣʷʥʢʘ 1-2 ʥʘ ʨʠʩ.2.1) 

ʩʠʣʠ, ʱʦ ʜʽʶʪʴ ʟ ʙʦʢʫ ʝʣʝʢʪʨʠʯ-

ʥʦʛʦ ʧʦʣʷ Ὁᴆ ʥʘ ʥʦʩʽʾ ʟʘʨʷʜʫ, ʥʝ ʻ 

ʻʜʠʥʦʶ ʧʨʠʯʠʥʦʶ ʩʪʨʫʤʫ. 

ʉʪʦʨʦʥʥʽ ʩʠʣʠ, ʷʢʽ ʜʽʶʪʴ ʥʘ 

ʟʘʨʷʜʠ, ʨʘʟʦʤ ʽʟ ʩʠʣʘʤʠ ʧʦʣʷ Ὁᴆ 

ʟʫʤʦʚʣʶʶʪʴ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ. 

ʑʦʙ ʚʨʘʭʫʚʘʪʠ ʜʽʶ ʩʪʦʨʦʥʥʽʭ 

ʩʠʣ, ʚʚʦʜʷʪʴ ʧʦʥʷʪʪʷ ʚʝʢʪʦʨʘ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ ʩʪʦʨʦʥʥʽʭ 

ʩʠʣ Ὁᴆ , ʷʢʠʡ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ 

ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʩʠʣʽ, ʱʦ ʜʽ̒ 

ʥʘ ʦʜʠʥʠʯʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʘʨʷʜ. 

ʉʪʦʨʦʥʥʽ ʩʠʣʠ, ʧʝʨʝʤʽʱʫ-

ʶʯʠ ʝʣʝʢʪʨʠʯʥʽ ʟʘʨʷʜʠ, ʚʠʢʦʥʫ-

ʶʪʴ ʨʦʙʦʪʫ. ʊʦʤʫ ʬʽʟʠʯʥʘ ʚʝʣʠ-

ʯʠʥʘ, ʱʦ ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʨʦ-
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ʙʦʪʽ, ʷʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʩʪʦʨʦʥʥʽ-

ʤʠ ʩʠʣʘʤʠ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ 

ʦʜʠʥʠʯʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʟʘʨʷʜʫ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʶ 

ʩʠʣʦʶ (ʝ.ʨ.ʩ), ʱʦ ʜʽʻ ʚ ʢʦʣʽ: 

꜡  ȟ  (2.1) 

ʜʝ ὃ - ʨʦʙʦʪʘ ʩʪʦʨʦʥʥʽʭ ʩʠʣ ʧʦ 

ʧʝʨʝʤʽʱʝʥʥʽ ʟʘʨʷʜʫ q ʚ ʢʦʣʽ. 

ʉʪʦʨʦʥʥʷ ʩʠʣʘ Ὂᴆ, ʱʦ ʜʽʻ 

ʥʘ ʟʘʨʷʜ q, ʜʦʨʽʚʥʶʻ 

Ὂᴆ ή Ὁᴆ . 

ʅʘ ʝʣʝʢʪʨʠʯʥʠʭ ʩʭʝʤʘʭ 

ʩʪʦʨʦʥʥʶ ʩʠʣʫ ʟʦʙʨʘʞʫʶʪʴ ʪʘʢ, 

ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.2.2. ʅʘʧʨʫ-

ʞʝʥʽʩʪʴ ʧʦʣʷ ʩʪʦʨʦʥʥʽʭ ʩʠʣ Ὁᴆ  

ʜʽʻ ʚ ʤʝʞʘʭ ʧʨʠʩʪʨʦʶ (ʜʞʝʨʝʣʘ 

ʩʪʨʫʤʫ) ʽ ʥʘʧʨʘʚʣʝʥʘ ʚʽʜ "ʤʽʥʫ-

ʩʘ" ʜʦ "ʧʣʶʩʘ" (ʜʠʚ. ʜʦʜʘʪʦʢ 4). 

 

ʈʠʩ.2.2. 

ʈʦʙʦʪʘ ʩʪʦʨʦʥʥʽʭ ʩʠʣ ʧʦ 

ʧʝʨʝʤʽʱʝʥʥʶ ʚ ʥʘʧʨʷʤʽ ʩʪʨʫʤʫ 

ʟʘʨʷʜʫ q  ʚʟʜʦʚʞ ʫʩʴʦʛʦ ʟʘʤʢʥʫ-

ʪʦʛʦ ʢʦʣʘ ɻ (ʨʠʩ.2.1) ʜʦʨʽʚʥʶʻ: 

ññ ==
ɻɻ

o ldEqldFɸ ʩʪʩʪ

CCCC
. 

ʊʦʜʽ 

꜡ ñ==
ɻ

ʦ  ldE
q

ɸ
ʩʪ

CC
. (2.2) 

ɽ.ʨ.ʩ., ʱʦ ʜʽʻ ʚ ʟʘʤʢʥʫʪʦʤʫ 

ʢʦʣʽ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʮʠʨʢʫʣʷʮʽʻʶ 

ʚʝʢʪʦʨʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʩʪʦʨʦʥʥʽʭ 

ʩʠʣ Ὁᴆ . 

ɽ.ʨ.ʩ., ʷʢʘ ʜʽʻ ʥʘ ʷʢʽʡʩʴ ʜʽ-

ʣʷʥʮʽ ʢʦʣʘ 1-2 (ʨʠʩ.2.2), ʜʦʨʽʚ-

ʥʶʻ 

꜡ .
2

1

  ldE
ʩʪ

CC
ñ=   (2.3) 

ʈʝʟʫʣʴʪʫʶʯʘ ʩʠʣʘ, ʱʦ ʜʽʻ ʚ 

ʢʦʣʽ ʥʘ ʟʘʨʷʜ: 

Ὂᴆ = Ὂᴆ +Ὂᴆ̋̔=̌ q(Ὁᴆ +Ὁᴆ̋̔)̌.(2.4) 

ʈʦʙʦʪʘ, ʷʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʨʝʟʫʣʴ-

ʪʫʶʯʦʶ ʩʠʣʦʶ ʥʘʜ ʟʘʨʷʜʦʤ q  ʥʘ 
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ʜʽʣʷʥʮʽ ʢʦʣʘ 1-2 (ʨʠʩ.2.3) ʜʦʨʽʚ-

ʥʶʻ: 

ὃ ή꜡ ήʒ ʒ Ȣ (2.5) 

ʈʠʩ.2.3. 

 ʎʷ ʨʦʙʦʪʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʚʠʜʽʣʝʥʥʽ ʪʝʧʣʘ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ 

ʢʦʣʘ. ɿʛʽʜʥʦ ʟʘʢʦʥʫ ʟʙʝʨʝʞʝʥʥʷ 

ʝʥʝʨʛʽʾ ʚʠʨʘʟ (2.5) ʤʦʞʝʤʦ ʧʝʨʝ-

ʧʠʩʘʪʠ ʪʘʢ:  

ὃ ὗ ὍὙ Ўὸ ήὍὙ  = 

ήὟ ή꜡ ήʒ ʒ Ȣ (2.6) 

ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʘʥʦ, ʱʦ ή

ὍЎὸ. Ὑ  ï ʦʧʽʨ ʜʽʣʷʥʢʠ ʢʦʣʘ 1 ï 

2. 

 ʅʘʧʨʫʛʦʶ Ὗ  ʥʘ ʜʽʣʷʥʮʽ 

ʢʦʣʘ 1-2 (ʨʠʩ.2.3) ʥʘʟʠʚʘʻʪʴʩʷ 

ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ, ʱʦ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʨʦʙʦʪʦʶ, ʷʢʘ ʚʠʢʦʥʫʻʪʴ-

ʩʷ ʩʫʤʘʨʥʠʤ ʧʦʣʝʤ ʝʣʝʢʪʨʦʩ-

ʪʘʪʠʯʥʠʭ ʽ ʩʪʦʨʦʥʥʽʭ ʩʠʣ ʧʨʠ 

ʧʝʨʝʤʽʱʝʥʥʽ ʦʜʠʥʠʯʥʦʛʦ ʧʦʟʠʪʠ-

ʚʥʦʛʦ ʟʘʨʷʜʫ ʥʘ ʜʘʥʽʡ ʜʽʣʷʥʮʽ 

ʢʦʣʘ. ʆʪʞʝ ʽʟ (2.6) ʦʪʨʠʤʘʻʤʦ, 

ʱʦ 

Ὗ ʒ ʒ Ȣ꜡ (2.7) 

ʇʦʥʷʪʪʷ ʥʘʧʨʫʛʠ ʻ ʫʟʘʛʘʣʴʥʝʥʠʤ 

ʧʦʥʷʪʪʷʤ ʨʽʟʥʠʮʽ ʧʦʪʝʥʮʽʘʣʽʚ: 

ʥʘʧʨʫʛʘ ʥʘ ʢʽʥʮʷʭ ʜʽʣʷʥʢʠ ʢʦʣʘ 

ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ ʧʦʪʝʥʮʽʘʣʽʚ ʚ 

ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʥʘ ʮʽʡ ʜʽʣʷ-

ʥʮʽ ʥʝ ʧʨʠʢʣʘʜʝʥʘ ʝ.ʨ.ʩ. 

 ɼʽʣʷʥʢʘ ʢʦʣʘ, ʥʘ ʷʢʽʡ ʥʘ 

ʥʦʩʽʾ ʩʪʨʫʤʫ ʜʽʶʪʴ ʩʪʦʨʦʥʥʽ ʩʠ-

ʣʠ, ʥʘʟʠʚʘʻʪʴʩʷ ʥʝʦʜʥʦʨʽʜʥʦʶ. 

ɼʽʣʷʥʢʘ ʢʦʣʘ, ʥʘ ʷʢʽʡ ʥʝ ʜʽʶʪʴ 

ʩʪʦʨʦʥʥʽ ʩʠʣʠ, ʥʘʟʠʚʘʻʪʴʩʷ ʦʜ-

ʥʦʨʽʜʥʦʶ. ɼʣʷ ʦʜʥʦʨʽʜʥʦʾ ʜʽʣʷʥ-

ʢʠ ʢʦʣʘ 

Ὗ ʒ ʒ  

 ̨̓ ̨̏̅ȟ ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʽʟ (2.6) 

ʚʠʪʽʢʘʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ὍὙ

Ὗ ȟ  ʩʪʨʫʤ ʥʘ ʦʜʥʦʨʽʜʥʽʡ ʜʽʣʷʥʮʽ 

ʢʦʣʘ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʴ ʟʘ ʬʦʨ-

ʤʫʣʦʶ 
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Ὅ Ȣ (2.8) 

ʌʦʨʤʫʣʘ (2.8) ʮʝ ʻ ʟʘʢʦʥ ʆʤʘ 

ʜʣʷ ʦʜʥʦʨʽʜʥʦʾ ʜʽʣʷʥʢʠ ʢʦʣʘ. 

 ɺʨʘʭʦʚʫʶʯʠ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ (2.6), ʨʽʚʥʷʥʥʷ (2.7) ʧʝʨʝ-

ʧʠʰʝʤʦ ʪʘʢ: 

IὙ  = ʒ  ʒ  +꜡ ,  (2.9) 

ʜʝ ꜡ ʧʦʟʥʘʯʝʥʦ ʩʫʤʘʨʥʫ ʝ.ʨ.ʩ., 

ʷʢʘ ʜʽʻ ʥʘ ʜʽʣʷʥʮʽ ʢʦʣʘ 12. 

 ʇʦʜʽʣʠʚʰʠ (2.9) ʥʘ 12R  

ʦʪʨʠʤʘʻʤʦ ʤʘʪʝʤʘʪʠʯʥʠʡ ʚʠʨʘʟ 

ʟʘʢʦʥʫ ʆʤʘ ʜʣʷ ʥʝʦʜʥʦʨʽʜʥʦʾ 

ʜʽʣʷʥʢʠ ʢʦʣʘ: 

I =  
  ꜡

Ͻ (2.10) 

 ʇʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʟʘʢʦ-

ʥʦʤ (2.10) ʥʝʦʙʭʽʜʥʦ ʢʦʨʠʩʪʫʚʘ-

ʪʠʩʴ ʧʝʚʥʠʤʠ ʧʨʘʚʠʣʘʤʠ: 

 1. ɺʠʙʨʘʪʠ ʜʦʚʽʣʴʥʦ ʦʙʭʽʜ 

ʥʘ ʜʽʣʷʥʮʽ ʢʦʣʘ 12 (ʨʠʩ.2.3). 

 2. ɺʠʙʨʘʪʠ ʜʦʚʽʣʴʥʦ ʥʘ-

ʧʨʷʤ ʩʪʨʫʤʫ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ. ʗʢ-

ʱʦ ʥʘʧʨʷʤʦʢ ʩʪʨʫʤʫ ʽ ʥʘʧʨʷʤ 

ʦʙʭʦʜʫ ʩʧʽʚʧʘʜʘʶʪʴ, ʪʦ ʩʠʣʫ 

ʩʪʨʫʤʫ ʪʨʝʙʘ ʧʨʠʡʤʘʪʠ, ʷʢ ʧʦʟʠ-

ʪʠʚʥʫ ʚʝʣʠʯʠʥʫ (I>0). ʗʢʱʦ ʥʘ-

ʧʨʷʤ ʩʪʨʫʤʫ ʽ ʥʘʧʨʷʤ ʦʙʭʦʜʫ ʥʘ 

ʜʽʣʷʥʮʽ 1-2 ʧʨʦʪʠʣʝʞʥʽ, ʪʦ (I< 0). 

ʈʠʩ.2.4. 

 3. E.ʨ.ʩ.  ꜡  ̒ ʪʝʞ ʚʝʣʠʯʠ-

ʥʘ ʘʣʛʝʙʨʘʾʯʥʘ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʜʽʷ  ꜡ʤʘʻ ʥʘʧʨʷʤ, ʱʦ ʩʧʽʚʧʘʜʘʻ ʟ 

ʥʘʧʨʷʤʢʦʤ ʧʦʣʷ Ὁᴆ  (ʨʠʩ.4.). 

ʗʢʱʦ ʥʘʧʨʷʤ Ὁᴆ  ʩʧʽʚʧʘʜʘʻ ʽʟ 

ʥʘʧʨʷʤʢʦʤ ʦʙʭʦʜʫ ʥʘ ʜʽʣʷʥʮʽ 

1 2, ʪʦ ꜡ 0. ʗʢʱʦ ʥʘʧʨʷʤ ʧʦʣʷ 

Ὁᴆ  ʽ ʥʘʧʨʷʤ ʦʙʭʦʜʫ ʧʨʦʪʠʣʝʞ-

ʥʽ, ʪʦ <꜡ 0 (ʨʠʩ.2.4.). ɿʘʢʦʥ ʆʤʘ 

(2.10) ʜʣʷ ʧʝʨʰʦʛʦ ʚʠʧʘʜʢʫ ʟʘ-

ʧʠʰʝʪʴʩʷ ʪʘʢ: 

Ὅ
꜡
, 

ʘ ʜʣʷ ʜʨʫʛʦʛʦ ʚʠʧʘʜʢʫ - 

Ὅ
ʒ ʒ ꜡

Ὑ
Ͻ 
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 ʗʢʱʦ ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ 

ʟʘʤʢʥʫʪʝ, ʪʦ ʪʦʯʢʠ 1 ʠ 2 ʜʽʣʷʥʢʠ 

ʢʦʣʘ (ʨʠʩ.2.3) ʩʧʽʚʧʘʜʘʶʪʴ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ 21 j=j  ʽ RR =12 , ʜʝ 

R- ʟʘʛʘʣʴʥʠʡ ʦʧʽʨ ʢʦʣʘ. ʊʦʤʫ 

ʟʘʢʦʥ ʆʤʘ ʜʣʷ ʟʘʤʢʥʫʪʦʛʦ ʢʦʣʘ 

ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

Ὅ  
꜡
 , (2.11) 

ʜʝ ꜡ ï ʘʣʛʝʙʨʘʾʯʥʘ ʩʫʤʘ ʚʩʽʭ 

ʝ.ʨ.ʩ., ʷʢʽ ʜʽʶʪʴ ʫ ʮʴʦʤʫ ʢʦʣʽ. 

ʈʦʟʨʘʭʫʥʦʢ ʨʦʟʛʘʣʫʞʝʥʠʭ ʝʣʝʢʪ-

ʨʠʯʥʠʭ ʢʽʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʠʣ 

ʂʽʨʭʛʦʬʘ 

 ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʢʦʥʫ ʟʙʝ-

ʨʝʞʝʥʥʷ ʟʘʨʷʜʫ ʽ ʟʘʢʦʥʫ ʆʤʘ 

(2.10) ʜʣʷ ʥʝʦʜʥʦʨʽʜʥʦʾ ʜʽʣʷʥʢʠ 

ʢʦʣʘ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʙʫʜʴ-

ʷʢʝ ʩʢʣʘʜʥʝ ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ. 

ʊʘʢʠʡ ʨʦʟʨʘʭʫʥʦʢ ʟʥʘʯʥʦ ʧʦʣʝ-

ʛʰʫʻʪʴʩʷ, ʷʢʱʦ ʟʘʩʪʦʩʫʚʘʪʠ ʜʚʘ 

ʧʨʘʚʠʣʘ ʂʽʨʭʛʦʬʘ. 

 ʇʝʨʰʝ ʧʨʘʚʠʣʦ ʂʽʨʭʛʦʬʘ 

ʚʩʪʘʥʦʚʣʶʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ 

 

ʈʠʩ.2.5. 

ʩʪʨʫʤʘʤʠ ʚ ʧʨʦʚʽʜʥʠʢʘʭ, ʱʦ 

ʩʭʦʜʷʪʴʩʷ ʫ ʚʫʟʣʽ. ɺʫʟʣʦʤ ʨʦʟʛʘ-

ʣʫʞʝʥʦʛʦ ʢʦʣʘ ʥʘʟʠʚʘʶʪʴ ʪʦʯʢʫ, 

ʚ ʷʢʽʡ ʩʭʦʜʷʪʴʩʷ ʪʨʠ ʽ ʙʽʣʴʰʝ 

ʧʨʦʚʽʜʥʠʢʽʚ (ʨʠʩ.2.5). ʅʝʭʘʡ ʧʦ-

ʩʪʽʡʥʽ ʩʪʨʫʤʠ 431 ,, III ʚʭʦʜʷʪʴ ʫ 

ʚʫʟʦʣ, ʘ ʩʪʨʫʤʠ 52 , II   ʚʠʭʦʜʷʪʴ 

ʽʟ ʥʴʦʛʦ. ʊʘʢ ʷʢ ʫ ʚʫʟʣʘʭ ʟʘʨʷʜʠ 

ʥʝ ʥʘʢʦʧʠʯʫʶʪʴʩʷ, ʪʦ ʢʽʣʴʢʽʩʪʴ 

ʟʘʨʷʜʫ, ʱʦ ʧʨʠʥʦʩʷʪʴ ʩʪʨʫʤʠ 

431 ,, III  ʜʦ ʚʫʟʣʘ ʜʦʨʽʚʥʶʻ ʢʽʣʴ-

ʢʦʩʪʽ ʟʘʨʷʜʫ, ʱʦ ʚʠʥʦʩʷʪʴ ʩʪʨʫ-

ʤʠ 52 , II  ʟ ʚʫʟʣʘ. ʊʦʤʫ ʥʘ ʦʩʥʦʚʽ 

ʟʘʢʦʥʫ ʟʙʝʨʝʞʝʥʥʷ ʟʘʨʷʜʫ ʤʦʞ-

ʥʘ ʟʘʧʠʩʘʪʠ, ʱʦ 

Ὅ Ὅ Ὅ Ὅ Ὅ πȟ (2.12) 

ʘʙʦ 

Ὅ Ὅ Ὅ Ὅ Ὅ πȟ (2.13) 
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ʈʽʚʥʷʥʥʷ (2.12) ʘʙʦ (2.13) ʚʠʨʘ-

ʞʘʶʪʴ ʧʝʨʰʝ ʧʨʘʚʠʣʦ ʂʽʨʭʛʦʬʘ. 

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʮʠ-

ʤʠ ʨʽʚʥʷʥʥʷʤʠ ʩʪʨʫʤʘʤ, ʱʦ ʚʭʦ-

ʜʷʪʴ ʫ ʚʫʟʦʣ, ʥʘʜʘʶʪʴ ʦʜʠʥ ʟʥʘʢ, 

ʘ ʩʪʨʫʤʘʤ, ʱʦ ʚʠʭʦʜʷʪʴ ï ʧʨʦʪʠ-

ʣʝʞʥʠʡ. ʊʘʢ, ʷʢʱʦ ʚʚʘʞʘʪʠ 

ʩʪʨʫʤ, ʱʦ ʚʭʦʜʠʪʴ ʫ ʚʫʟʦʣ, ʜʦʜʘ-

ʪʥʠʤ, ʘ ʩʪʨʫʤ, ʱʦ ʚʠʭʦʜʠʪʴ ʽʟ 

ʚʫʟʣʘ,  ʚʽʜôʻʤʥʠʤ, ʪʦ ʧʝʨʰʝ 

ʧʨʘʚʠʣʦ ʂʽʨʭʛʦʬʘ ʤʦʞʥʘ ʩʬʦʨ-

ʤʫʣʶʚʘʪʠ ʪʘʢ: ʘʣʛʝʙʨʘʾʯʥʘ ʩʫʤʘ 

ʫʩʽʭ ʩʠʣ ʩʪʨʫʤʽʚ, ʱʦ ʩʭʦʜʷʪʴʩʷ 

ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʫʟʣʽ ʨʦʟʛʘʣʫʞʝʥʦ-

ʛʦ ʢʦʣʘ, ʜʦʨʽʚʥʶʻ ʥʫʣʶ: 

.0
1

=ä
=

m

i

iI   (2.14) 

 ɼʨʫʛʝ ʧʨʘʚʠʣʦ ʂʽʨʭʛʦʬʘ. 

ɺʠʜʽʣʠʤʦ ʚ ʨʦʟʛʘʣʫʞʝʥʦʤʫ ʢʦʣʽ 

ʧʨʦʩʪʠʡ ʟʘʤʢʥʫʪʠʡ ʢʦʥʪʫʨ, ʥʘ-

ʧʨʠʢʣʘʜ ὃὄὅὈὃ (ʨʠʩ.2.6). ɿʘʩʪʦ-

ʩʫʻʤʦ ʟʘʢʦʥ ʆʤʘ (2.10) ʜʦ ʢʦʞ-

ʥʦʾ ʜʽʣʷʥʢʠ ʢʦʣʘ ʮʴʦʛʦ ʢʦʥʪʫʨʫ, 

ʈʠʩ.2.6. 

ʚʠʢʦʥʫʶʯʠ ʧʨʘʚʠʣʘ ʜʣʷ ʚʠʢʦʨʠ-

ʩʪʘʥʥʷ ʟʘʢʦʥʫ ʆʤʘ (2.10). ʊʦʜʽ 

ʟʛʽʜʥʦ ʨʠʩ.2.6 ʟʘʧʠʰʝʤʦ ʪʘʢʽ 

ʨʽʚʥʷʥʥʷ: 

ὍὙ Ὅὶ  ʒ ʒ - ꜡Ƞ 

ὍὙ Ὅὶ ʒ ʒ + ꜡ Ƞ 

Ὅὶ ʒ ʒ ꜡; 

ὍὙ ʒ ʒȢ 

ɼʦʜʘʤʦ ʧʦʯʣʝʥʥʦ ʣʽʚʽ ʽ ʧʨʘʚʽ 

ʯʘʩʪʠʥʠ ʮʠʭ ʨʽʚʥʦʩʪʝʡ. ʊʦʜʽ 

ʦʪʨʠʤʘʻʤʦ, ʱʦ 

꜡ ꜡ ꜡Ȣ
 (2.15) 

 ɸʥʘʣʦʛʽʯʥʽ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ ʦʪʨʠʤʫʻʪʴʩʷ ʜʣʷ ʙʫʜʴ-

ʷʢʦʛʦ ʧʨʦʩʪʦʛʦ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥ-
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ʪʫʨʫ. ʋʟʘʛʘʣʴʥʶʶʯʽ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ (2.15), ʟʘʧʠʰʝʤʦ, ʱʦ 

ВὍὙ +ВὍὶ = В .꜡ (2.16) 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ (2.16) ʚʠ-

ʨʘʞʘʻ ʜʨʫʛʝ ʧʨʘʚʠʣʦ ʂʽʨʭʛʦʬʘ: ʫ 

ʙʫʜʴ-ʷʢʦʤʫ ʧʨʦʩʪʦʤʫ ʟʘʤʢʥʫ-

ʪʦʤʫ ʢʦʥʪʫʨʽ, ʜʦʚʽʣʴʥʦ ʦʙʨʘ-

ʥʦʤʫ ʫ ʨʦʟʛʘʣʫʞʝʥʦʤʫ ʝʣʝʢʪ-

ʨʠʯʥʦʤʫ ʢʦʣʽ, ʘʣʛʝʙʨʘʾʯʥʘ ʩʫʤʘ 

ʜʦʙʫʪʢʽʚ ʩʠʣ ʩʪʨʫʤʽʚ ʥʘ ʦʧʦʨʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʣʷʥʦʢ ʮʴʦʛʦ ʢʦʥ-

ʪʫʨʫ ʜʦʨʽʚʥʶʻ ʘʣʛʝʙʨʘʾʯʥʽʡ ʩʫʤʽ 

ʝ.ʨ.ʩ., ʱʦ ʜʽʶʪʴ ʫ ʢʦʥʪʫʨʽ. 

ʋ ʩʫʤʽ (2.16) ʟʥʘʢʠ ʩʪʨʫʤʽʚ 

ʽ ʝ.ʨ.ʩ.  ꜡ (ʜʠʚ. ʧʨʘʚʠʣʘ ʥʘ 

ʩʪʦʨ.43) ʙʝʨʫʪʴ ʟʛʽʜʥʦ ʚʠʙʨʘʥʦʛʦ 

ʦʙʭʦʜʫ ʧʦ ʢʦʥʪʫʨʫ (ʨʠʩ.2.6). ʆʙ-

ʭʽʜ ʜʣʷ ʚʩʽʭ ʟʘʤʢʥʫʪʠʭ ʢʦʥʪʫʨʽʚ 

ʨʦʟʛʘʣʫʞʝʥʦʛʦ ʢʦʣʘ ʪʨʝʙʘ ʟʜʽʡʩ-

ʥʶʚʘʪʠ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʅʘʡʯʘʩʪʽʰʝ ʦʙʭʽʜ ʢʦʥʪʫʨʘ ʚʠʙʠ-

ʨʘʶʪʴ ʟʘ ʩʪʨʽʣʢʦʶ ʛʦʜʠʥʥʠʢʘ. 

ʇʨʘʚʠʣʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʨʘʚʠʣ ʂʽʨʭʛʦʬʘ ʜʦ ʨʦʟʨʘʭʫʥʢʫ 

ʨʦʟʛʘʣʫʞʝʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ: 

 1) ʚʠʟʥʘʯʠʪʠ ʚʫʟʣʠ ʪʘ 

ʟʘʤʢʥʫʪʽ ʢʦʥʪʫʨʠ ʝʣʝʢʪʨʠʯʥʠʭ 

ʢʽʣ; 

 2) ʚʠʙʨʘʪʠ (ʜʦʚʽʣʴʥʦ) ʥʘ-

ʧʨʷʤʢʠ ʩʪʨʫʤʽʚ ʥʘ ʚʩʽʭ ʜʽʣʷʥʢʘʭ 

ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʫ ʧʦʟʥʘʯʠʚʰʠ 

ʾʭ ʩʪʨʽʣʦʯʢʘʤʠ; 

 3) ʟʘʧʠʩʘʪʠ ʧʝʨʰʝ ʧʨʘʚʠ-

ʣʦ ʂʽʨʭʛʦʬʘ (2.14) ʜʣʷ ʚʩʽʭ ʥʝʟʘ-

ʣʝʞʥʠʭ ʚʫʟʣʽʚ. ɺʚʘʞʘʪʠ ʩʪʨʫʤʠ, 

ʱʦ ʚʭʦʜʷʪʴ ʫ ʚʫʟʦʣ ï ʜʦʜʘʪʥʠʤʠ, 

ʘ ʩʪʨʫʤʠ, ʱʦ ʚʠʭʦʜʷʪʴ ʽʟ ʚʫʟʣʘ, ï 

ʚʽʜôʻʤʥʠʤʠ. ʏʠʩʣʦ ʥʝʟʘʣʝʞʥʠʭ 

ʨʽʚʥʷʥʴ ʩʢʣʘʜʝʥʠʭ ʟʘ (2.14) ʥʘ 

ʦʜʠʥʠʮʶ ʤʝʥʰʝ ʯʠʩʣʘ ʚʫʟʣʽʚ; 

 4) ʚʠʙʨʘʪʠ ʥʘʧʨʷʤ ʦʙʭʦʜʫ 

ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʫ (ʟʘ ʛʦʜʠʥ-

ʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʯʠ ʧʨʦʪʠ); 

 5) ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʨʽʚʥʷʥʴ 

ʟʘ ʜʨʫʛʠʤ ʧʨʘʚʠʣʦʤ ʂʽʨʭʛʦʬʘ 

(2.16) ʟʥʘʢʠ ʩʪʨʫʤʽʚ ʽ ʝ.ʨ.ʩ. ʥʘ 

ʜʽʣʷʥʢʘʭ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʫ 
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ʚʠʙʠʨʘʪʠ ʟʛʽʜʥʦ ʧʨʘʚʠʣ ʢʦʨʠʩʪʫ-

ʚʘʥʥʷ ʟʘʢʦʥʦʤ ʆʤʘ ʜʣʷ ʥʝʦʜʥʦ-

ʨʽʜʥʦʾ ʜʽʣʷʥʢʠ ʢʦʣʘ (ʩʪʦʨ. 43); 

 6) ʱʦʙ ʫʩʽ ʨʽʚʥʷʥʥʷ, ʷʢʽ 

ʩʢʣʘʜʝʥʽ ʥʘ ʦʩʥʦʚʽ ʜʨʫʛʦʛʦ ʧʨʘ-

ʚʠʣʘ ʂʽʨʭʛʦʬʘ, ʙʫʣʠ ʥʝʟʘʣʝʞʥʠ-

ʤʠ, ʥʝʦʙʭʽʜʥʦ ʢʦʞʝʥ ʨʘʟ ʨʦʟʛʣʷ-

ʜʘʪʠ ʢʦʥʪʫʨʠ, ʱʦ ʤʽʩʪʷʪʴ ʭʦʯʘ ʙ 

ʦʜʥʫ ʜʽʣʷʥʢʫ ʢʦʣʘ, ʱʦ ʥʝ ʚʭʦʜʠ-

ʣʘ ʫ ʚʞʝ ʨʦʟʛʣʷʥʫʪʽ ʢʦʥʪʫʨʠ; 

 7) ʷʢʱʦ ʜʝʷʢʽ ʨʦʟʚôʷʟʢʠ 

ʩʢʣʘʜʝʥʠʭ ʨʽʚʥʷʥʴ ʥʘ ʦʩʥʦʚʽ 

ʧʨʘʚʠʣ ʂʽʨʭʛʦʬʘ ʻ ʚʽʜôʻʤʥʠʤʠ, 

ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʘʧʨʷʤʢʠ 

ʩʪʨʫʤʽʚ ʥʘ ʜʽʣʷʥʢʘʭ ʢʦʣʘ, ʘʙʦ 

ʧʦʣʷʨʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʮʠʭ ʝ.ʨ.ʩ. 

ʪʨʝʙʘ ʟʤʽʥʠʪʠ ʥʘ ʧʨʦʪʠʣʝʞʥʽ. 

 ʗʢʱʦ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ 

ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, ʩʢʣʘʜʝʥʠʭ ʥʘ 

ʦʩʥʦʚʽ (2.14) ʽ (2.16), ʩʠʣʠ ʩʪʨʫ-

ʤʽʚ ʚʠʷʚʠʣʠʩʴ ʜʦʜʘʪʥʠʤʠ, ʪʦ ʮʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʥʘʧʨʷʤʦʢ ʾʭ ʦʙʨʘʥʦ 

ʧʨʘʚʠʣʴʥʦ. ʋ ʧʨʦʪʠʚʥʦʤʫ ʨʘʟʽ 

ʜʽʡʩʥʠʡ ʥʘʧʨʷʤʦʢ ʩʪʨʫʤʫ ʧʨʦ-

ʪʠʣʝʞʥʠʡ ʜʦ ʦʙʨʘʥʦʛʦ ʥʘʤʠ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʤʽʩʪʢʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

 ʄʦʩʪʦʚʠʤ ʥʘʟʠʚʘʶʪʴ ʝʣʝ-

ʢʪʨʠʯʥʝ ʢʦʣʦ, ʚ ʷʢʦʤʫ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʜʚʘ ʨʦʟʛʘʣʫʞʝʥʥʷ ʦʧʦ-

ʨʽʚ, ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʤʽʞ ʷʢʠʤʠ 

ʜʦʨʽʚʥʶʻ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ ʧʨʠ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ ʢʦʣʘ, ʽ ʩʢʽ-

ʥʯʝʥʦʤʫ ʟʥʘʯʝʥʥʶ ʦʧʦʨʫ, ʷʢʱʦ 

ʮʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝ ʚʠʢʦʥʫ-

ʻʪʴʩʷ. 

 ʂʣʘʩʠʯʥʠʤ ʤʝʪʦʜʦʤ ʚʠ-

ʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ ʻ ʤʝʪʦʜ ʤʽʩʪʢʘ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ (ʤʽʩʪ ʋʽʪʩʪʦ-

ʥʘ). ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʤʽʩʪ ʋʽʪ-

ʩʪʦʥʘ - ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ, ʟʘ-

ʧʨʦʧʦʥʦʚʘʥʠʡ ʚ 1833 ʨʦʮʽ ʉʘʤʫ-

ʝʣʝʤ ʍʘʥʪʝʨʦʤ ʂʨʽʩʪʽ, ʘ ʚ 1843 

ʨʦʮʽ ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʏʘʨʣʴʟʦʤ 

ˠ̨̓̒ ̓̏̎̏  ̍. ɽʣʝʢʪʨʠʯʥʠʡ ʘʥʘʣʦʛ 

https://znaimo.com.ua/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%BD%D0%B8%D0%B9_%D0%BE%D0%BF%D1%96%D1%80
https://znaimo.com.ua/1833
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ʚʘʞʽʣʴʥʠʭ ʘʧʪʝʢʘʨʩʴʢʠʭ ʚʘʛ. 

ʇʨʠʥʮʠʧ ʚʠʤʽʨʫ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʚʟʘʻʤʥʽʡ ʢʦʤʧʝʥʩʘʮʽʾ ʦʧʦʨʽʚ 

ʜʚʦʭ ʣʘʥʦʢ, ʦʜʥʝ ʟ ʷʢʠʭ ʚʢʣʶʯʘʻ 

ʦʧʽʨ, ʷʢʠʡ ʚʠʤʽʨʶʻʪʴʩʷ. ʗʢ ʽʥ-

ʜʠʢʘʪʦʨ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʯʫʪʣʠʚʠʡ ʛʘʣʴʚʘʥʦʤʝʪʨ, 

ʧʦʢʘʟʘʥʥʷ ʷʢʦʛʦ ʤʘʶʪʴ ʜʦʨʽʚʥʶ-

ʚʘʪʠ ʥʫʣʶ ʚ ʤʦʤʝʥʪ ʨʽʚʥʦʚʘʛʠ 

ʤʦʩʪʘ. 

 

ʈʠʩ.2.7. ʉʭʝʤʘ ʤʽʩʪʢʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫ-

ʤʫ (ʤʽʩʪ ʋʽʪʩʪʦʥʘ) 

ʂʣʘʩʠʯʥʘ ʩʭʝʤʘ ʤʽʩʪʢʘ ʧʦ-

ʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ (ʤʽʩʪ ʋʽʪʩʪʦʥʘ), 

ʷʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.2.7, ʩʢʣʘʜʘ-

ʻʪʴʩʷ ʟ ʚʽʜʦʤʠʭ ʦʧʦʨʽʚ Ὑ ,  Ὑ, 

 Ὑ, ʥʝʚʽʜʦʤʦʛʦ ʦʧʦʨʫ Ὑ, ʥʫʣʴ-

ʛʘʣʴʚʘʥʦʤʝʪʨʘ G  ʽ ʜʞʝʨʝʣʘ 

ʝ.ʨ.ʩ. .꜡ ʆʧʦʨʠ Ὑ , Ὑ , Ὑ, Ὑ 

ʩʢʣʘʜʘʶʪʴ ʪʘʢ ʟʚʘʥʽ ʧʣʝʯʽ ʤʽʩʪʢʘ. 

Ὑ  - ʮʝ ʤʘʛʘʟʠʥ ʦʧʦʨʽʚ. 

ɺ ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʢʦʥʘʥ-

ʥʽ ʯʘʩʪʠʥʘ ʩʭʝʤʠ ɸʉ ʻ ʥʘʪʷʛʥʫ-

ʪʠʡ ʦʜʥʦʨʽʜʥʠʡ ʧʨʦʚʽʜ (ʨʝʦʭʦʨʜ) 

ʽʟ ʢʦʥʪʘʢʪʦʤ D, ʷʢʠʡ ʤʦʞʝ ʢʦʚ-

ʟʘʪʠ ʚʟʜʦʚʞ ʨʝʦʭʦʨʜʘ ɸʉ, ʟʤʽ-

ʥʶʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ ʤʽʞ ʦʧʦʨʘʤʠ R1, R2 ʜʽʣʷ-

ʥʦʢ ʧʨʦʚʦʜʫ AD ʽ DC. ɼʦ ʪʦʯʢʠ 

ʟôʻʜʥʘʥʥʷ ʜʚʦʭ ʦʧʦʨʽʚ Rʭ ̔ Rm 

(ʪʦʯʢʘ ɺ ʥʘ ʨʠʩ.2.7) ʽ ʜʦ ʨʫʭʦʤʦ-

ʛʦ ʢʦʥʪʘʢʪʫ D ʧʽʜôʻʜʥʫʻʪʩʷ ʛʘʣʴ-

ʚʘʥʦʤʝʪʨ Ὃ, ʘ ʜʦ ʪʦʯʦʢ ʩʭʝʤʠ ɸ ʽ 

ʉ ʚʤʠʢʘʻʪʴʩʷ ʜʞʝʨʝʣʦ ʝ.ʨ.ʩ. ꜡. 

ʇʨʠ ʜʦʚʽʣʴʥʦʤʫ ʩʧʽʚʚʽʜ-

ʥʦʰʝʥʥʽ ʦʧʦʨʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ 

ʤʽʩʪʢʦʚʫ ʩʭʝʤʫ ʯʝʨʝʟ ʛʘʣʴʚʘʥʦ-

ʤʝʪʨ ʧʨʦʪʽʢʘʻ ʩʪʨʫʤ, ʪʦʤʫ ʱʦ 

ʤʽʞ ʪʦʯʢʘʤʠ B ʽ D ʻ ʨʽʟʥʠʮʷ ʧʦ-

https://znaimo.com.ua/%D0%93%D0%B0%D0%BB%D1%8C%D0%B2%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
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ʪʝʥʮʽʘʣʽʚ ʽ ʩʪʨʫʤ ʯʝʨʝʟ ʛʘʣʴʚʘ-

ʥʦʤʝʪʨ ʙʫʜʝ: 

        Ὅ  , 

ʜʝ Ὑ  ï ʦʧʽʨ ʛʘʣʴʚʘʥʦʤʝʪʨʘ. 

ʆʜʥʘʢ, ʧʝʨʝʤʽʱʫʶʯʠ ʢʦʥ-

ʪʘʢʪ D, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢ, ʱʦʙ 

ʩʠʣʘ ʩʪʨʫʤʫ ʯʝʨʝʟ ʛʘʣʴʚʘʥʦʤʝʪʨ 

ʜʦʨʽʚʥʶʚʘʣʘ ʥʫʣʶ. ʎʝ ʙʫʜʝ ʚʽʜ-

ʧʦʚʽʜʘʪʠ ʪʦʤʫ, ʱʦ ʒ ʒ π, 

ʘʙʦ ʦʧʽʨ ʤʽʞ ʪʦʯʢʘʤʠ B ʽ D ʥʝ-

ʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʠʡ. ʊʦʜʽ ʤʽʞ 

ʦʧʦʨʘʤʠ Ὑ , Ὑ , Ὑ, Ὑ ʤʘʻ ʤʽʩ-

ʮʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

Ͻ  (2.17) 

ɼʽʡʩʥʦ, ʢʦʣʠ ʩʪʨʫʤ ʯʝʨʝʟ 

ʛʘʣʴʚʘʥʦʤʝʪʨ ʥʝ ʧʨʦʪʽʢʘʻ, ʪʦ 

ʧʦʪʝʥʮʽʘʣʠ ʪʦʯʦʢ B i D ʦʜʥʘʢʦʚʽ. 

ɸ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʛʽʜʥʦ ʜʨʫʛʦʛʦ 

ʧʨʘʚʠʣʘ ʂʽʨʭʛʦʬʘ (2.16) ʜʣʷ ʢʦʣʘ 

A-B-D-A 

ὍὙ ὍὙ π, 

ʘʙʦ 

ὍὙ ὍὙȢ  (2.18) 

ʊʘʢ ʩʘʤʦ ʜʣʷ ʢʦʣʘ B-C-D-B 

ὍὙ ὍὙ π ,  

ʪʦʙʪʦ 

ὍὙ ὍὙȢ  (2.19) 

ʈʦʟʜʽʣʠʚʰʠ ʣʽʚʽ ʽ ʧʨʘʚʽ ʯʘʩʪʠʥʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ (2.18) ʽ (2.19), 

ʦʪʨʠʤʘʻʤʦ 

Ͻ  (2.20) 

ʗʢʱʦ ʩʪʨʫʤ ʯʝʨʝʟ ʛʘʣʴʚʘʥʦʤʝʪʨ 

ʥʝ ʧʨʦʪʽʢʘʻ, ʪʦ Ὅ = Ὅ, Ὅ= Ὅ ʽ 

ʪʦʜʽ 

Ὑ Ὑ Ͻ  (2.21) 

ʉʘʤ ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ 

ʥʝʚʽʜʦʤʦʛʦ ʦʧʦʨʫ Ὑ   ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʤʦʩʪʦʚʦʾ ʩʭʝʤʠ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʥʘ ʤʘʛʘʟʠʥʽ ʦʧʦʨʽʚ ʚʠ-

ʩʪʘʚʣʷʻʪʴʩʷ ʦʧʽʨ Ὑ  ʧʦ ʤʦʞʣʠ-

ʚʦʩʪʽ ʙʣʠʟʴʢʠʡ ʟʘ ʟʥʘʯʝʥʥʷʤ ʜʦ 

ʥʝʚʽʜʦʤʦʛʦ ʦʧʦʨʫ. ʇʦʪʽʤ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʨʫʭʦʤʦʛʦ ʢʦʥʪʘʢʪʫ D 

ʟʥʘʭʦʜʠʤʦ ʥʘ ʨʝʦʭʦʨʜʽ ʧʦʣʦ-

ʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʩʠʣʘ ʩʪʨʫʤʫ 

ʯʝʨʝʟ ʛʘʣʴʚʘʥʦʤʝʪʨ ʜʦʨʽʚʥʶʻ 
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ʥʫʣʶ (ʪʘʢʘ ʦʧʝʨʘʮʽʷ ʟʥʘʭʦʜʞʝʥ-

ʥʷ ʧʦʣʦʞʝʥʥʷ ʨʫʭʦʤʦʛʦ ʢʦʥʪʘʢ-

ʪʫ ʥʘʟʠʚʘʻʪʴʩʷ ʚʨʽʚʥʦʚʘʞʝʥʥʷʤ 

ʤʽʩʪʢʘ). 

ɼʦʙʠʚʰʠʩʴ ʨʽʚʥʦʚʘʛʠ ʤʽʩʪ-

ʢʘ, ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ (2.21) 

ʚʠʟʥʘʯʘʻʤʦ ʚʝʣʠʯʠʥʫ ʥʝʚʽʜʦʤʦʛʦ 

ʦʧʦʨʫ Ὑ, ʷʢʱʦ ʚʽʜʦʤʽ ʪʨʠ ʽʥʰʽ 

ʦʧʦʨʠ. 

ʆʩʢʽʣʴʢʠ ʜʣʷ ʦʜʥʦʨʽʜʥʦʛʦ 

ʧʨʦʚʦʜʫ ʦʧʦʨʠ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ 

ʨʝʦʭʦʨʜʘ ʚʽʜʥʦʩʷʪʴʩʷ ʦʜʠʥ ʜʦ 

ʦʜʥʦʛʦ ʷʢ ʾʭʥʽ ʜʦʚʞʠʥʠ, ʪʦ ʚʽʜ-

ʥʦʰʝʥʥʷ  ʫ ʬʦʨʤʫʣʽ (2.21) ʤʦ-

ʞʥʘ ʟʘʤʽʥʠʪʠ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦʚ-

ʞʠʥ , ʜʝ ὰ, ὰ - ʚʽʜʧʦʚʽʜʥʦ ʜʦʚ-

ʞʠʥʠ ʜʽʣʷʥʦʢ AD i DC (ʨʠʩ.2.7). 

ʆʪʞʝ, ʬʦʨʤʫʣʫ (2.21) ʤʦʞʥʘ 

ʧʝʨʝʧʠʩʘʪʠ ʷʢ Ͻ, ʟʚʽʜʢʠ 

ʟʥʘʭʦʜʠʤʦ ʨʦʙʦʯʫ ʬʦʨʤʫʣʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ Ὑ : 

Ὑ Ὑ Ͻ  (2.22) 

 ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʪʦʯʥʽʩʪʴ 

Ὑ  ʙʫʜʝ ʪʠʤ ʢʨʘʱʦʶ, ʯʠʤ ʙʣʠʞ-

ʯʠʤ ʜʦ ʦʜʠʥʠʮʽ ʙʫʜʝ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ ὰὰϳ  (ʜʠʚ. ʜʦʜʘʪʦʢ 3). 

ʊʦʤʫ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʤʽʩʪʢʘ ʋʽʪʩʪʦʥʘ ʥʝʚʽʜʦ-

ʤʦʛʦ ʦʧʦʨʫ Ὑ  ʙʘʞʘʥʦ, ʱʦʙ ʦʧʽʨ 

Ὑ  ʥʝ ʜʫʞʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ Ὑ. ʋ 

ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʦʨʷʜʦʢ ʟʥʘʭʦ-

ʜʞʝʥʥʷ Ὑ, ʤʦʞʝ ʙʫʪʠ ʥʘʩʪʫʧ-

ʥʠʤ: ʚʩʪʘʥʦʚʠʪʠ ʢʦʥʪʘʢʪ D ʧʦ-

ʩʝʨʝʜʠʥʽ ʨʝʦʭʦʨʜʘ (ὰ ὰ) ʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʛʘʟʠʥʫ ʦʧʦʨʽʚ ʧʽ-

ʜʽʙʨʘʪʠ Ὑ  ʪʘʢ ʱʦʙ ʩʪʨʫʤ ʯʝʨʝʟ 

ʛʘʣʴʚʘʥʦʤʝʪʨ ʥʝ ʧʨʦʪʽʢʘʚ. ʊʦʜʽ 

ʟʛʽʜʥʦ ʟ (2.22) Ὑ  Ὑ . 

ɺʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʦʾ ʝ.ʨ.ʩ. ʤʝʪʦ-

ʜʦʤ ʢʦʤʧʝʥʩʘʮʽʾ 

ɽʣʝʢʪʨʦʨʫʰʽʡʥʘ ʩʠʣʘ 

(ʝ.ʨ.ʩ.) ʛʘʣʴʚʘʥʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʨʦʙʦʪʽ ʩʪʦ-

ʨʦʥʥʽʭ ʩʠʣ ʧʦ ʧʝʨʝʤʽʱʝʥʥʶ 

ʦʜʠʥʠʯʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʟʘʨʷʜʫ 
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ʥʘ ʜʽʣʷʥʮʽ ʜʽʾ ʮʠʭ ʩʠʣ. ʇʨʠ ʨʦʟʽ-

ʤʢʥʫʪʦʤʫ ʢʦʣʽ ʝ.ʨ.ʩ. ʛʘʣʴʚʘʥʽʯ-

ʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ 

ʧʦʪʝʥʮʽʘʣʽʚ, ʷʢʘ ʚʠʥʠʢʘʻ ʥʘ ʡʦʛʦ 

ʧʦʣʶʩʘʭ. 

 ʗʢʱʦ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ 

U ʚʠʤʽʨʶʻʪʴʩʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʩʪʨʫʤʫ, ʪʦ ʚʦʥʘ ʟʘʚʞʜʠ ʻ ʤʝʥ-

ʰʦʶ ʟʘ ʝ.ʨ.ʩ.  ꜡ ʯʝʨʝʟ ʧʘʜʽʥʥʷ 

ʥʘʧʨʫʛʠ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʦʧʦʨʽ 

ʝʣʝʤʝʥʪʘ r, ʪʦʙʪʦ 

U =  ꜡ï I  r,  (2.23) 

ʜʝ ɯ ï ʩʪʨʫʤ ʯʝʨʝʟ ʝʣʝʤʝʥʪ, r 

ʚʥʫʪʨʽʰʥʽʡ ʦʧʽʨ ʝʣʝʤʝʥʪʘ. 

 

ʈʠʩ.2.8. ʂʦʤʧʝʥʩʘʮʽʡʥʘ ʩʭʝʤʘ ʜʣʷ ʚʠ-

ʤʽʨʶʚʘʥʥʷ ʥʝʚʽʜʦʤʦʾ ʝ.ʨ.ʩ. 

 ʊʦʤʫ ʟʚʠʯʘʡʥʽ ʚʦʣʴʪʤʝʪ-

ʨʠ, ʜʽʷ ʷʢʠʭ ʧʦʚôʷʟʘʥʘ ʟ ʧʨʦʪʽ-

ʢʘʥʥʷʤ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ 

ʯʝʨʝʟ ʨʘʤʢʫ ʧʨʠʣʘʜʫ, ʥʝ ʟʘʩʪʦ-

ʩʦʚʫʶʪʴʩʷ ʜʣʷ ʪʦʯʥʦʛʦ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʝ.ʨ.ʩ., ʦʩʦʙʣʠʚʦ ʤʘʣʠʭ 

ʟʥʘʯʝʥʴ ʝ.ʨ.ʩ. ɺʠʟʥʘʯʝʥʥʷ ʝ.ʨ.ʩ. 

ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʟ ʝ.ʨ.ʩ. ʝʪʘʣʦʥʥʦʛʦ, 

ʪʘʢ ʟʚʘʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʝʣʝʤʝ-

ʥʪʘ, ʷʢʠʡ ʤʘʻ ʚʽʜʦʤʝ ʽ ʩʪʘʙʽʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʝ.ʨ.ʩ. ʧʨʦʪʷʛʦʤ ʟʥʘʯʥʦ-

ʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ (꜡  = 1,01860 

ɺ). ʎʝ ʨʦʙʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧʝʥʩʘʮʽʡʥʦʾ ʩʭʝʤʠ ʟ ʨʝʦʭʦʨ-

ʜʦʤ AC, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ.2.8. ʅʘ ʩʭʝʤʽ ꜡ ï ʝ.ʨ.ʩ. ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ (ʝʣʝʤʝʥʪ ɺʝ-

ʩʪʦʥʘ, ʜʦʜʘʪʦʢ 4), x꜡ ï ʥʝʚʽʜʦʤʘ 

ʝ.ʨ.ʩ.; Ὃ ï ʥʫʣʴ-ʛʘʣʴʚʘʥʦʤʝʪʨ; 

ɸʉ ï ʨʝʦʭʦʨʜ ʟ ʨʫʭʦʤʠʤ ʢʦʥʪʘʢ-

ʪʦʤ D; ʂ1 ï ʢʣʶʯ ʜʣʷ ʫʚʽʤʢʥʝʥʥʷ 

ʜʦʧʦʤʽʞʥʦʾ ʙʘʪʘʨʝʾ ;꜡ ʂ2 ï ʢʣʶʯ  

ʜʣʷ ʧʦʯʝʨʛʦʚʦʛʦ ʫʚʽʤʢʥʝʥʥʷ  ʚ 
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ʢʦʣʦ ʥʦʨʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ n꜡ ʽ 

ʝʣʝʤʝʥʪʘ ʟ ʥʝʚʽʜʦʤʦʶ ʝ.ʨ.ʩ. ʭ꜡; 

RG ï ʜʦʜʘʪʢʦʚʠʡ ʦʧʽʨ ʜʣʷ ʦʙʤʝ-

ʞʝʥʥʷ ʩʪʨʫʤʫ ʯʝʨʝʟ ʛʘʣʴʚʘʥʦ-

ʤʝʪʨ. ʅʦʨʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ n꜡, 

ʥʝʚʽʜʦʤʘ ʝ.ʨ.ʩ. x꜡ ʽ ʜʦʜʘʪʢʦʚʘ 

ʙʘʪʘʨʝʷ  ꜡ʚʤʠʢʘʻʪʴʩʷ ʚ ʢʦʣʦ ʚ 

ʪʦʯʮʽ ɸ ʦʜʥʦʡʤʝʥʥʠʤʠ ʧʦʣʶʩʘ-

ʤʠ. 

ɻʘʣʴʚʘʥʦʤʝʪʨ G ʧʦʢʘʟʫʻ 

ʩʠʣʫ ʩʪʨʫʤʫ, ʷʢʠʡ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ 

ʥʦʨʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ n꜡ ʘʙʦ ʥʝʚʽ-

ʜʦʤʝ ʜʞʝʨʝʣʦ ʝ.ʨ.ʩ ʭ꜡, ʚ ʟʘʣʝʞ-

ʥʦʩʪʽ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʢʣʶʯʘ +Ȣ 

ɿʥʘʡʜʝʤʦ ʨʦʙʦʯʫ ʬʦʨʤʫʣʫ 

ʜʣʷ ʜʘʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘ-

ʚʜʘʥʥʷ. ʗʢʱʦ ʜʞʝʨʝʣʦ ʥʝʚʽʜʦʤʦʾ 

ʝ.ʨ.ʩ. ʥʝ ʚʚʽʤʢʥʫʪʝ ʚ ʩʭʝʤʫ (ʢʣʶʯ 

+  ʚ ʧʦʣʦʞʝʥʥʽ (1)), ʪʦ ʟʛʽʜʥʦ ʟ 

ʧʝʨʰʠʤ ʧʨʘʚʠʣʦʤ ʂʽʨʭʛʦʬʘ 

(2.14) ʜʣʷ ʚʫʟʣʘ ɸ ʤʦʞʝʤʦ ʟʘʧʠ-

ʩʘʪʠ, ʱʦ 

ɯ = Ὅ Ὅ, (2.24) 

ʜʝ ɯ, Ὅ, Ὅ ï ʩʪʨʫʤʠ, ʧʨʦʪʽʢʘʥʥʷ 

ʷʢʠʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.2.8. ɿʘ ʜʨʫ-

ʛʠʤ ʧʨʘʚʠʣʦʤ ʂʽʨʭʛʦʬʘ (2.16) 

ʜʣʷ ʢʦʥʪʫʨʘ ὃὈὙ꜡ὃ  ʦʪʨʠʤʘ-

ʻʤʦ ʨʽʚʥʷʥʥʷ: 

ɯ2RG + ɯ1 R1 = ꜡ , (2.25) 

ʜʝ RG ï ʦʧʽʨ ʜʽʣʷʥʢʠ ʢʦʣʘ ʟ ʛʘʣʴ-

ʚʘʥʦʤʝʪʨʦʤ. 

ʇʝʨʝʤʽʱʫʶʯʠ ʢʦʥʪʘʢʪ D, 

ʤʦʞʥʘ ʜʦʙʠʪʠʩʴ, ʱʦʙ ʩʪʨʫʤ ɯ2, 

ʜʦʨʽʚʥʶʚʘʚ ʥʫʣʶ, ʱʦ ʬʽʢʩʫʻʪʴʩʷ 

ʧʦ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʭʠʣʝʥʥʷ ʩʪʨʽʣ-

ʢʠ ʛʘʣʴʚʘʥʦʤʝʪʨʘ G (ʧʦʣʦʞʝʥʥʷ 

ʢʦʥʪʘʢʪʘ Ὀ . ʇʨʠ Ὅ = 0, ɯ = Ὅ  ʽʟ 

ʨʽʚʥʷʥʴ (2.24) ʽ (2.25) ʦʪʨʠʤʘʻ-

ʤʦ: 

ɯ1
.R1 = ꜡  (2.26) 

ʊʘʢʠʤ ʯʠʥʦʤ ʩʧʘʜ ʥʘʧʨʫʛʠ 

ɯ1
.R1 ʥʘ ʜʽʣʷʥʮʽ ʢʦʣʘ  AD1 ʟʘ ʚʝ-

ʣʠʯʠʥʦʶ ʜʦʨʽʚʥʶʻ ʝ.ʨ.ʩ. ʥʦʨʤʘ-

ʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ n꜡. ɺʦʥʠ ʢʦʤ-

ʧʝʥʩʫʶʪʴ ʦʜʥʝ ʦʜʥʦʛʦ ʪʘʢ, ʱʦ 

ʩʪʨʫʤ ʯʝʨʝʟ ʥʦʨʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ɼʘʣʽ ʟʘʤʽʩʪʴ 
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ʥʦʨʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ n꜡  ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʢʣʶʯʘ +  (ʧʦʣʦʞʝʥʥʷ 

(2)) ʚʤʠʢʘʻʤʦ ʝʣʝʤʝʥʪ ʟ ʥʝʚʽʜʦ-

ʤʦʶ ʝ.ʨ.ʩ. x꜡. ʇʝʨʝʤʽʱʫʶʯʠ ʨʫ-

ʭʦʤʠʡ ʢʦʥʪʘʢʪ D, ʟʥʦʚʫ ʜʦʙʠʚʘ-

ʻʤʦʩʴ, ʱʦʙ ʩʪʨʫʤ ʯʝʨʝʟ ʛʘʣʴʚʘ-

ʥʦʤʝʪʨ ʥʝ ʧʨʦʪʽʢʘʚ. ʇʨʠ ʮʴʦʤʫ 

ʧʦʣʦʞʝʥʥʷ ʢʦʥʪʘʢʪʫ D  ʙʫʜʝ ʽʥ-

ʰʠʤ (ʧʦʣʦʞʝʥʥʷ Ὀ ʥʘ ʨʠʩ.2.8), 

ʥʽʞ ʫ ʚʠʧʘʜʢʫ ʟ ʥʦʨʤʘʣʴʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʽ ʦʧʽʨ ʜʽʣʷʥʢʠ AD2, 

ʙʫʜʝ ʤʘʪʠ ʽʥʰʝ ʟʥʘʯʝʥʥʷ. ʇʦʟ-

ʥʘʯʠʤʦ ʮʝʡ ʦʧʽʨ R2. ʆʜʥʘʢ ʽ ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʩʪʨʫʤʫ ʯʝʨʝʟ ʛʘʣʴʚʘʥʦʤʝʪʨ, ʪʦʙ-

ʪʦ Ὅ = 0 Ὅ Ὅ Ὅ ʧʦʚʠʥʥʘ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ, ʘʥʘʣʦʛʽʯʥʘ 

ʜʦ ʧʦʧʝʨʝʜʥʴʦʾ (2.26), ʪʦʙʪʦ 

ὍὙ ꜡. (2.27) 

ɯʟ ʩʧʽʚʚʽʜʥʦʰʝʥʴ (2.26) ʽ 

(2.27) ʦʪʨʠʤʫʻʤʦ, ʱʦ 

꜡

꜡
 ȟ ( 2.28) 

ʘʙʦ 

꜡ ꜡ Ͻ  (2.29) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʚʽʜʦʤʘ 

ʝ.ʨ.ʩ. n꜡ çʥʦʨʤʘʣʴʥʦʛʦè ʝʣʝʤʝʥ-

ʪʘ ʽ ʚʽʜʥʦʰʝʥʥʷ , ʪʦ ʟʘ ʬʦʨʤʫ-

ʣʦʶ (2.29) ʟʥʘʭʦʜʠʤʦ ʥʝʚʽʜʦʤʫ 

ʝ.ʨ.ʩ. ʭ꜡. ʂʦʤʧʝʥʩʘʮʽʡʥʠʡ ʤʝʪʦʜ 

ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʚʽʜʦʤʦʾ ʝ.ʨ.ʩ. ʥʝ 

ʚʠʤʘʛʘʻ ʟʥʘʥʥʷ ʩʘʤʠʭ ʟʥʘʯʝʥʴ 

ʦʧʦʨʽʚ Ὑ  ̔Ὑ, ʘ ʣʠʰʝ ʾʭ ʚʽʜʥʦ-

ʰʝʥʥʷ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚ-

ʣʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʭʦʤʦʛʦ 

ʢʦʥʪʘʢʪʫ D. ʗʢ ʫʞʝ ʚʽʜʦʤʦ ʽʟ 

ʟʘʚʜʘʥʥʷ 1 ʜʣʷ ʦʜʥʦʨʽʜʥʦʛʦ ʧʨʦ-

ʚʦʜʫ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʠʡ ʨʝʦ-

ʭʦʨʜ ɸʉ, ʦʧʦʨʠ ʦʢʨʝʤʠʭ ʡʦʛʦ 

ʜʽʣʷʥʦʢ ʚʽʜʥʦʩʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ 

ʷʢ ʾʭʥʽ ʜʦʚʞʠʥʠ. ʊʦʤʫ ʚʽʜʥʦ-

ʰʝʥʥʷ ʦʧʦʨʽʚ ʚ ʨʽʚʥʷʥʥʽ (2.29) 

ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʚʽʜʥʦʰʝʥʥʷʤ 

ʜʦʚʞʠʥ ʜʽʣʷʥʦʢ ʨʝʦʭʦʨʜʘ ɸὈ  i 

AὈ  , ʪʦʙʪʦ 

ὃὈ

ὃὈ

Ὑ

Ὑ

ὰ

ὰ
Ͻ 
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ʊʦʜʽ ʨʦʙʦʯʘ ʬʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʥʝʚʽʜʦʤʦʾ ʝ.ʨ.ʩ. ʙʫʜʝ ʤʘʪʠ 

ʚʠʛʣʷʜ: 

●תּ ▪תּ
■

■
Ͻ (2.30) 

ʇʝʨʝʚʘʛʠ ʤʝʪʦʜʫ ʢʦʤʧʝʥʩʘʮʽʾ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʝ.ʨ.ʩ. 

1. ʉʠʣʘ ʩʪʨʫʤʫ, ʱʦ ʧʨʦʪʽ-

ʢʘʻ ʯʝʨʝʟ ʝʣʝʤʝʥʪʠ, ʝʣʝʢʪʨʦʨʫ-

ʰʽʡʥʽ ʩʠʣʠ ʷʢʠʭ ʧʦʨʽʚʥʶʶʪʴʩʷ 

ʤʽʞ ʩʦʙʦʶ, ʙʣʠʟʴʢʘ ʜʦ ʥʫʣʷ. ʊʦ-

ʤʫ ʩʧʘʜ ʥʘʧʨʫʛʠ ʚʩʝʨʝʜʠʥʽ ʝʣʝ-

ʤʝʥʪʘ, ʷʢʠʡ ʟʥʠʞʫʻ ʟʥʘʯʝʥʥʷ 

ʨʽʟʥʠʮʽ ʧʦʪʝʥʮʽʘʣʽʚ ʥʘ ʧʦʣʶʩʘʭ 

ʝʣʝʤʝʥʪʘ, ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽʡ. 

2. ʇʨʠ ʢʦʤʧʝʥʩʘʮʽʡʥʦʤʫ 

ʤʝʪʦʜʽ ʚʠʤʽʨʶʚʘʥʥʷ ʛʘʣʴʚʘʥʦ-

ʤʝʪʨ ʧʨʘʮʶʻ ʷʢ ʥʫʣʴʦʚʠʡ ʧʨʠʣʘʜ 

(ʡʦʛʦ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʠ ʚ ʨʝʟʫʣʴ-

ʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝ ʚʭʦʜʷʪʴ). 

3. ɺʝʣʠʯʠʥʘ ʝ.ʨ.ʩ. ʜʦʧʦʤʽ-

ʞʥʦ ʾʙʘʪʘʨʝʾ  ꜡ʪʝʞ ʥʝ ʚʭʦʜʠʪʴ ʚ 

ʬʦʨʤʫʣʫ (2.30). ʅʝʦʙʭʽʜʥʦ ʪʽʣʴ-

ʢʠ, ʱʦʙ ʾʾ ʟʥʘʯʝʥʥʷ ʧʽʜ ʯʘʩ ʚʠʤʽ-

ʨʶʚʘʥʥʷ ʙʫʣʦ ʩʪʘʣʠʤ. ʊʘʢʫ ʨʦʣʴ 

ʤʦʞʝ ʟ ʫʩʧʽʭʦʤ ʚʠʢʦʥʫʚʘʪʠ ʙʘ-

ʪʘʨʝʷ ʘʢʫʤʫʣʷʪʦʨʽʚ ʘʙʦ ʽʥʰʝ 

ʜʞʝʨʝʣʦ ʝ.ʨ.ʩ. 

ɿʘʫʚʘʞʝʥʥʷ. ɼʣʷ ʢʦʤʧʝʥ-

ʩʘʮʽʾ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ  ꜡ʙʫʣʘ ʙʽ-

ʣʴʰʦʶ ʟʘ n꜡ ʽ ꜡x. 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 

ɺʠʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʧʨʦʚʽʜʥʠʢʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʩʪʘ ʩʪʘʣʦʛʦ ʩʪʨʫʤʫ 

(ʤʽʩʪʢʘ ʋʽʪʩʪʦʥʘ) 

ʇʨʠʣʘʜʠ ʽ ʧʨʠʩʪʨʦʾ 

1. ɺʽʜʦʤʽ ʦʧʦʨʠ Ὑ, Ὑ. 

2. ʄʘʛʘʟʠʥ ʦʧʦʨʽʚ Ὑ . 

3. ʅʝʚʽʜʦʤʽ ʦʧʦʨʠ Ὑ  (5 ʰʪʫʢ). 

4. ʅʫʣʴ-ʛʘʣʴʚʘʥʦʤʝʪʨ G. 

5. ɼʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʩʪʘʣʦʛʦ 

ʩʪʨʫʤʫ ʥʘ 6 ɺ. 

6. ʂʣʶʯ. 

ʋʩʪʘʥʦʚʢʘ 

ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ 

ʤʝʪʦʜʫ ʤʽʩʪʢʘ ʋʽʪʩʪʦʥʘ ʚ 

ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʟʦʙʨʘʞʝʥʘ 

ʥʘ ʨʠʩ.2.9. ʆʧʦʨʠ Ὑ , Ὑ , Ὑ, Ὑ 

ʫʪʚʦʨʶʶʪʴ ʩʦʙʦʶ ʧʣʝʯʽ ʤʦʩʪʘ 

ʟôʻʜʥʘʥʽ ʪʘʢ, ʱʦʙ ʫʪʚʦʨʠʪʠ 
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ʟʘʤʢʥʫʪʠʡ ʯʦʪʠʨʠʢʫʪʥʠʢ ABCD, 

ʘ ʛʘʣʴʚʘʥʦʤʝʪʨ ʟ ʥʫʣʴʦʚʦʶ 

ʪʦʯʢʦʶ ʧʦʩʝʨʝʜʠʥʽ ʰʢʘʣʠ 

ʧʽʜôʻʜʥʘʥʠʡ ʫ ʡʦʛʦ ʜʽʘʛʦʥʘʣʴ. 

 

ʈʠʩ.2.9 ɽʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʤʽʩʪʢʘ 

ʩʪʘʣʦʛʦ ʩʪʨʫʤʫ. 

ʆʧʽʨ Rx - ʮʝ ʥʝʚʽʜʦʤʠʡ ʦʧʽʨ, ʡʦʛʦ 

ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ. ʆʧʦʨʦʤ Rm 

ʩʣʫʞʠʪʴ ʤʘʛʘʟʠʥ ʦʧʦʨʽʚ, ʷʢʠʡ 

ʧʽʜʙʠʨʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʩʪʨʫʤ ʯʝʨʝʟ ʛʘʣʴʚʘʥʦʤʝʪʨ G ʙʫʚ 

ʚʽʜʩʫʪʥʽʡ. [12] 

ʊʦʜʽ ʟʘ ʬʦʨʤʫʣʦʶ (2.21) 

ʨʦʟʨʘʭʫʻʤʦ ʥʝʚʽʜʦʤʠʡ ʦʧʽʨ Ὑȡ 

Ὑ
Ὑ

Ὑ
Ὑ Ͻ 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʠ 

ʚʠʤʽʨʁ ʚʘʥʥʷʭ ʦʪʨʠʤʘʪʠ ʜʦʩʪʦ-

ʚʽʨʥʽ ʜʘʥʽ ʜʣʷ ʥʝʚʽʜʦʤʠʭ ʦʧʦʨʽʚ, 

ʧʦʪʨʽʙʥʦ ʢʣʶʯ ʂ ʟʘʤʠʢʘʪʠ ʥʘ 

ʢʦʨʦʪʢʠʡ ʯʘʩ ʽ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ 

ʟʥʷʪʪʷ ʚʠʤʽʨʽʚ. ʎʝ ʧʦʚôʷʟʘʥʝ ʟ 

ʪʠʤ, ʱʦ ʧʽʜ ʯʘʩ ʧʨʦʪʽʢʘʥʥʷ 

ʩʪʨʫʤʫ ʧʦ ʧʨʦʚʽʜʥʠʢʘʭ ʚʦʥʠ 

ʥʘʛʨʽʚʘʶʪʴʩʷ, ʘ ʾʭʥʽʡ ʦʧʽʨ 

ʟʙʽʣʴʰʫʻʪʴʩʷ. ʅʝʜʦʣʽʢʦʤ ʤʝʪʦʜʫ 

ʤʽʩʪʢʘ ʋ̔ ʪʩʪʦʥʘ ʻ ʪʝ, ʱʦ ʜʦ 

ʦʧʦʨʽʚ ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʩʭʝʤʽ 

ʜʦʜʘʻʪʴʩʷ ʱʝ ʦʧʽʨ ʟôʻʜʥʫʚʘʣʴʥʠʭ 

ʧʨʦʚʦʜʽʚ, ʱʦ ʟʤʝʥʰʫʻ ʪʦʯʥʽʩʪʴ 

ʚʠʤʽʨʽʚ. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ɺ ʫʩʪʘʥʦʚʢʫ ʧʦ ʯʝʨʟʽ 

ʚʤʠʢʘʶʪʴʩʷ 5 ʥʝʚʽʜʦʤʠʭ ʦʧʦʨʽʚ 

Ὑ. ʇʦʪʨʽʙʥʦ ʾʭʥʽʡ ʦʧʽʨ ʚʠʟ-

ʥʘʯʠʪʠ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʤʝʪʦʜʦʤ 

ʤ̔ʩʪʢʘ ʋʽʪʩʪʦʥʘ. 

1. ʋʚʽʤʢʥʫʪʠ ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ (6 ɺ). 

2. ʇʝʨʝʤʠʢʘʯʝʤ ʥʘ ʫʩʪʘʥʦʚʮʽ 

ʫʚʽʤʢʥʫʪʠ ʫ ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ 

ʧʝʨʰʠʡ ʥʝʚʽʜʦʤʠʡ ʦʧʽʨ Ὑ . 
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3. ʅʘ ʤʘʛʘʟʠʥʽ ʦʧʦʨʽʚ ʚʠʩʪʘʚʠʪʠ 

ʜʦʚʽʣʴʥʝ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ Ὑ  ʽ ʥʘ 

ʢʦʨʦʪʢʠʡ ʯʘʩ ʟʘʤʢʥʫʪʠ ʢʣʶʯ ʂ 

(ʜʠʚ. ʨʠʩ.2.10). ɿʤʽʥʶʶʯʠ Ὑ  

ʜʦʤʦʛʪʠʩʷ, ʱʦʙ ʧʨʠ ʟʘʤʠʢʘʥʥʽ 

ʢʣʶʯʘ ʂ ʩʪʨʽʣʢʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ 

ʟʘʣʠʰʘʣʘʩʷ ʥʘ ʥʫʣʽ. ʎʝ ʩʚʽʜ-

ʯʠʪʠʤʝ ʧʨʦ ʪʝ, ʱʦ ʧʣʝʯʽ ʤʩ̔ʪʢʘ 

ʚʨʽʚʥʦʚʘʞʝʥʽ. 

4. ɿʘʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ Ὑ  ʫ 

ʪʘʙʣʠʮʶ 2.1. 

 

ʈʠʩ.2.10 ʃʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ. 

 1- ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ, 2 ï 

ʛʘʣʴʚʘʥʦʤʝʪʨ, 3 - ʚʤʠʢʘʥʥʷ ʚ ʩʭʝʤʫ 

ʥʝʚʽʜʦʤʠʭ ʦʧʦʨʽʚ Ὑ , 4 - ʤʘʛʘʟʠʥ ʦʧʦʨʽʚ 

Ὑ , 5 - ʢʣʶʯ ʂ. 

5. ʋʚʽʤʢʥʫʪʠ ʫ ʢʦʣʦ ʥʘʩʪʫʧʥʠʡ 

ʥʝʚʽʜʦʤʠʡ ʦʧʽʨ ʽ ʧʦʚʪʦʨʠʪʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʫʥʢʪʽʚ 3 ʽ 4. 

6. ʇʦʚʪʦʨʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ 

ʚʩʽʭ ʥʝʚʽʜʦʤʠʭ ʦʧʦʨʽʚ  Ὑ . 

7. ʇʝʨʝʧʠʩʘʪʠ ʟ ʫʩʪʘʥʦʚʢʠ 

ʟʥʘʯʝʥʥʷ ʚʽʜʦʤʠʭ ʦʧʦʨʽʚ Ὑ, Ὑ 

ʪʘ ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʂ ʤʘʛʘʟʠʥʫ 

ʦʧʦʨʽʚ. 

ʋʚʘʛʘ! ʇʦʟʥʘʯʝʥʥʷ ʦʧʦʨʽʚ 

ʥʘ ʩʭʝʤʽ ʫ ʨʽʟʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ 

ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ, ʪʦʤʫ, 

ʧʝʨʝʧʠʩʫʶʯʠ ʟʥʘʯʝʥʥʷ ʦʧʦʨʽʚ, 

ʟʚʽʨʷʡʪʝ ʧʨʘʚʠʣɹ ʥʽʩʪʴ ʧʦʟʥʘʯʝʥ-

ʥʷ ʟʘ ʾʭʥʽʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʫ 

ʩʭʝʤʽ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ. 

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ 

1. ɿʘ ʬʦʨʤʫʣʦʶ (2.21) 

ʨʦʟʨʘʭʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ 

ʦʧʦʨʽʚ Ὑ  ʪʘ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 

2.1. 

2. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʪʝʦʨʽʻʶ 

ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʬʽʟʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʧʦʩʽʙʥʠʢʦʤ [4] 

ɼʣʷ ʦʜʥʦʛʦ ʟ ʟʥʘʡʜʝʥʠʭ ʦʧʦʨʽʚ 

ʧʦʨʘʭʫʚʘʪʠ ʩʫʤʘʨʥʫ ʥʝʚʠʟʥʘ-
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ʯʝʥʽʩʪʴ ʪʠʧʫ  ˏ ʟʘ ʬʦʨʤʫʣʦʶ 

(2.3.1) [4]: 

Ὗ Ὑ В Ὗ Ὑȟȟ  

(2.31) 

ɺʚʘʞʘʶʯʠ ʚʽʜʥʦʩʥʫ ʧʦʭʠʙʢʫ 

ʩʪʘʥʜʘʨʪʥʠʭ ʟʘʚʦʜʩʴʢʠʭ ʦʧʦʨʽʚ 

ɿ= 5 %, ʟʥʘʡʪʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʦʧʦʨʽʚ Ὑ ʽ Ὑ. ɿʘ ʬʦʨʤʫʣʦʶ 

(2.2.9) [4] 

Ὗ Ὑ  = 
Ѝ

 = 
 ȟ

Ѝ
 ˛  ̍

ʪʘ 

 Ὗ Ὑ
Ѝ
 = 
 ȟ

Ѝ
 ˛ .̍ 

ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʦʧʦʨʫ Rm ʟ 

ʤʘʛʘʟʠʥʫ ʦʧʦʨʽʚ ʚʠʟʥʘʯʠʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ (2.2.9) [4]: 

Ὗ Ὑ
Ѝ

, 

ʜʝ ὑ  ï ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʤʘʛʘʟʠʥʫ 

ʦʧʦʨʽʚ, Ὑ   Rmmax - ʥʦʨʤʫʶʯʘ 

ʚʝʣʠʯʠʥʘ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʢʩʠ-

ʤʘʣɹ ʥʠʤ ʦʧʦʨʦʤ, ʷʢʠʡ ʤʦʞʥʘ 

ʚʠʩʪʘʚʠʪʠ ʪʠʤʠ ʞ ʨʫʯʢʘʤʠ ʥʘ 

ʤʘʛʘʟʠʥʽ ʦʧʦʨʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫ-

ʚʘʣʠʩʴ ʜʣʷ ʧʽʜʙʦʨʫ ʦʧʦʨʫ Rm). 

ɿʘʧʠʩʘʪʠ ʦʪʨʠʤʘʥʫ ʥʝʚʠʟʥʘʯʝ-

ʥʽʩʪʴ ʫ ʪʘʙʣʠʮʶ 2.2. 

3. ɿʥʘʡʪʠ ʨʦʟʰʠʨʝʥʫ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

(2.3.5) [4]: 

ὟὙ ὯὟ Ὑ , 

ʜʝ ʢʦʝʬʽʮʽʻʥʪ ʦʭʦʧʣʝʥʥʷ k 

ʧʨʠʡʥʷʪʠ ʟʘ 2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʨʽʚʥʶ ʜʦʚʽʨʠ ὖ = 0,95. ɿʘʧʠʩʘʪʠ 

ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʪʘʙʣʠʮʶ 

2.2. 

4. ʅʘʧʠʩʘʪʠ ʚʠʩʥʦʚʦʢ ʧʦ ʨʦʙʦʪʽ. 

ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʽʚ ʜʠʚ. 

ʜʦʜʘʪʢʠ 5, 6. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʉʬʦʨʤʫʣʶʡʪʝ ʟʘʢʦʥ ʆʤʘ ʜʣʷ 

ʦʜʥʦʨʽʜʥʦʾ ʜʽʣʷʥʢʠ ʢʦʣʘ, 

ʥʝʦʜʥʦʨʽʜʥʦʾ ʜʽʣʷʥʢʠ ʢʦʣʘ ʪʘ 

ʧʦʚʥʦʛʦ ʢʦʣʘ. 

2. ʉʬʦʨʤʫʣʶʡʪʝ ʧʨʘʚʠʣʘ 

ʂʽʨʭʛʦʬʘ. 

3. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʚʫʟʣʦʤ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ? 

4. ʋ ʯʦʤʫ ʩʫʪʴ ʤʦʩʪʦʚʦʛʦ ʤʝʪʦʜʫ 
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ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ? 

5. ɿʘ ʷʢʠʭ ʫʤʦʚ ʧʣʝʯʽ ʤʦʩʪʦʚʦʾ 

ʩʭʝʤʠ (ʤʽʩʪʢʘ ʋʽʪʩʪʦʥʘ) 

ʚʨʽʚʥʦʚʘʞʝʥʽ? 

6. ɺʠʚʝʜʽʪʴ ʨʦʙʦʯʫ ʬʦʨʤʫʣʫ 

(2.21). 

7. ʑʦ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ 

ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʚʽʜʦʤʦʛʦ 

ʦʧʦʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʩʪʢʘ 

ʩʪʘʣʦʛʦ ʩʪʨʫʤʫ? ʇʨʦʘʥʘʣʽʟʫʡʪʝ 

ʚʽʜʧʦʚʽʜʴ.

 

ʊʘʙʣʠʮʷ 2.1 

Ὑ _____ʆʤ Ὑ _____ʆʤ 

Rm      

Rx      

ʊʘʙʣʠʮʷ 2.2 

Rx =  

ʂʣʘʩ ʪʦʯʥʦʩʪʽ 

ʤʘʛʘʟʠʥʫ ʦʧʦʨʽʚ 
ὑ = 

 

ʅʦʨʤʫʶʯʘ 

ʚʝʣʠʯʠʥʘ: RN = 
 

ʉʫʤʘʨʥʘ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʪʠʧʫ B: Ὗ Ὑ  = 

 

ɺʽʜʧʦʚʽʜʴ: 

 R = Rx Ñ ὟὙ  = 

ɿ
ὟὙ

Ὑ
ϽρππϷ 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 

ɺʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ 

ʩʠʣʠ ʤʝʪʦʜʦʤ ʢʦʤʧʝʥʩʘʮʽʾ 

ʇʨʠʣʘʜʠ ʪʘ ʧʨʠʩʪʨʦʾ 

1. ʅʦʨʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ɺʝʩʪʦʥʘ. 

2. ɽʣʝʤʝʥʪ ʟ ʥʝʚʽʜʦʤʦʶ ʝ.ʨ.ʩ.  

3. ɼʞʝʨʝʣʦ ʩʪʘʣʦʛʦ ʩʪʨʫʤʫ 

ʋʀʇ- 

4. ʅʫʣʴ-ʛʘʣʴʚʘʥʦʤʝʪʨ G. 

5. ʈʝʦʭʦʨʜ. 

6. ʆʙʤʝʞʫʚʘʣʴʥʠʡ ʦʧʽʨ. 

7. ʂʣʶʯʽ. 

8. ɿôʻʜʥʫʚʘʣʴʥʽ ʧʨʦʚʦʜʠ. 

9. ʃʽʥʽʡʢʘ. 

ʋʩʪʘʥʦʚʢʘ 

ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ 

ʩʠʣʠ ʝ.ʨ.ʩ. ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ 

ʤʝʪʦʜʦʤ ʢʦʤʧʝʥʩʘʮʽʾ ʟʦʙʨʘʞʝʥʘ 

ʥʘ ʨʠʩ.2.8, ʘ ʣʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦ-

ʚʢʘ ʥʘ ʨʠʩ.2.11. 

ʗʢ ʜʞʝʨʝʣʦ  ꜡ ʩʪʘʣʦʛʦ 

ʩʪʨʫʤʫ ʚʠʢʦʨʠʩʪʘʥʦ ʩʪʘʙʽʣʽʟʦʚʘ-

ʥʝ ʝʣʝʢʪʨʦʥʥʝ ʜʞʝʨʝʣʦ ʥʘ 3-9 ɺ 

(ʫʥʽʚʝʨʩʘʣʴʥʝ ʜʞʝʨʝʣʦ ʋʀʇ-2). 

ɿʘ ʝʪʘʣʦʥʥʝ ʜʞʝʨʝʣʦ ʩʪʨʫʤʫ ꜡ ʟ 

ʚʽʜʦʤʦʶ ʝ.ʨ.ʩ. ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʥʦʨʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ɺʝʩʪʦʥʘ [5] 

(ʜʠʚ. ʜʦʜʘʪʦʢ 4). ɽʣʝʢʪʨʦʨʫʰʽʡʥʽ 

ʩʠʣʠ ꜡ ʪʘ ꜡ ʢʦʤʧʝʥʩʫʶʪʴʩʷ 

ʧʘʜʽʥʥʷʤ ʥʘʧʨʫʛʠ ʥʘ ʜʽʣʷʥʮʽ ὃὈ 

ʨʝʦʭʦʨʜʘ ὃὅ. ʂʣʶʯ ʂ2 ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʤʠʢʘʥʥʷ ʢʦʣʘ 

ʛʘʣʴʚʘʥʦʤʝʪʨʘ Ὃ ʥʘ ʥʦʨʤʘʣʴʥʠʡ 

ʝʣʝʤʝʥʪ ꜡ (ʧʦʟʠʮʽʷ 1) ʘʙʦ 

ʝʣʝʤʝʥʪ ʟ ʥʝʚʽʜʦʤʦʶ ʝ.ʨ.ʩ. ꜡ 

(ʧʦʟʠʮʽʷ 2) (ʨʠʩ.2.8). 

 

ʈʠʩ.2.11. ʃʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ. 1 - 

ʜʞʝʨʝʣʦ ʩʪʘʣʦʛʦ ʩʪʨʫʤʫ ʋʀʇ-2, 2 - 

ʜʦʜʘʪʢʦʚʠʡ ʦʧʽʨ Ὑ , 3 - ʜʞʝʨʝʣʦ 

ʞʠʚʣʝʥʥʷ ʟ ʥʝʚʽʜʦʤʦʶ ʝ.ʨ.ʩ (꜡), 4 - 

ʥʦʨʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ɺʝʩʪʦʥʘ (꜡), 5 ï 

ʛʘʣʴʚʘʥʦʤʝʪʨ Ὃ, 6 - ʢʣʶʯʽ ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʝ.ʨ.ʩ ꜡ ʪʘ ꜡, 7 ï 

ʧʦʚʟʫʥʦʢ Ὀ ʨʝʦʭʦʨʜʘ AC (ʨʠʩ.2.8) 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʧʨʦʪʽʢʘʥʥʷ 

ʚʝʣʠʢʦʛʦ ʩʪʨʫʤʫ ʯʝʨʝʟ ʯʫʪʣʠʚʠʡ 
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ʛʘʣʴʚʘʥʦʤʝʪʨ Ὃ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʢʦʤʧʝʥʩʘʮʽʾ ʚ ʢʦʣʦ ʚʚʝʜʝʥʦ 

ʦʙʤʝʞʫʚʘʣʴʥʠʡ ʦʧʽʨ Ὑ . 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʇʦʩʪʘʚʠʪʠ ʢʣʶʯ ʂ2 ʫ 

ʥʝʡʪʨʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ. 

2. ɺʩʪʘʥʦʚʠʪʠ ʧʦʚʟʫʥʦʢ ʨʝʦ-

ʭʦʨʜʘ Ὀ ʧʨʠʙʣʠʟʥʦ ʧʦʩʝʨʝʜʠʥʽ. 

3. ɺʚʝʩʪʠ ʦʙʤʝʞʫʚʘʣʴʥʠʡ 

ʜʦʜʘʪʢʦʚʠʡ ʦʧʽʨ Ὑ  ʽ ʟʘʤʢʥʫʪʠ 

ʢʣʶʯ ʂ1. 

4. ʇʦʩʪʘʚʠʪʠ ʢʣʶʯ ʂ2 ʫ 

ʧʦʣʦʞʝʥʥʷ 1 (ʟʘʤʢʥʫʪʠ ʫ ʢʦʣʦ 

ʛʘʣʴʚʘʥʽʯʥʠʡ ʝʣʝʤʝʥʪ ꜡ ʟ 

ʚʽʜʦʤʦʶ ʝ.ʨ.ʩ.). ʇʝʨʝʤʽʱʫʶʯʠ 

ʧʦʚʟʫʥʦʢ ʨʝʦʭʦʨʜʘ Ὀ ʟʥʘʡʪʠ 

ʪʘʢʝ ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʩʪʨʫʤ ʫ ʢʦʣʽ ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʙʫʜʝ 

ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ. 

5. ʇʦʩʪʘʚʠʪʠ ʢʣʶʯ ʂ2 ʫ 

ʥʝʡʪʨʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʽ 

ʟʤʝʥʰʠʪʠ ʦʧʽʨ Ὑ  ʜʦ ʥʫʣʷ. 

ʇʦʪʽʤ ʧʦʩʪʘʚʠʪʠ ʂ2 ʫ ʧʦʣʦʞʝʥʥʷ 

1 ʽ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʦʚʟʫʥʢʘ Ὀ 

ʨʝʦʭʦʨʜʘ ὃὅ  ʦʩʪʘʪʦʯʥʦ 

ʚʩʪʘʥʦʚʠʪʠ ʩʪʨʽʣʢʫ ʛʘʣʴʚʘʥʦ-

ʤʝʪʨʘ ʥʘ ʥʫʣʴ. ɺʠʟʥʘʯʠʪʠ ʜʦʚ-

ʞʠʥʫ ʜʽʣʷʥʢʠ ʨʝʦʭʦʨʜʘ ὃὈ ὰ 

ʪʘ ʟʘʧʠʩʘʪʠ ʾʾ ʚ ʪʘʙʣʠʮʶ 2.3. 

ʇʦʚʪʦʨʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ 5 ʨʘʟʽʚ 

ʪʘ ʟʘʥʝʩʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚ ʪʘʙʣʠʮʶ 

2.3. 

6. ʇʝʨʝʤʢʥʫʪʠ ʢʣʶʯ ʂ2 ʫ 

ʧʦʣʦʞʝʥʥʷ 2 (ʟʘʤʢʥʫʪʠ ʫ ʢʦʣʦ 

ʝʣʝʤʝʥʪ ꜡ ʟ ʝ.ʨ.ʩ., ʷʢʫ ʧʦʪʨʽʙʥʦ 

ʚʠʟʥʘʯʠʪʠ). ʇʨʦʚʝʩʪʠ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʘʥʘʣʦʛʽʯʥʽ ʧʫʥʢʪʘʤ 4 ʪʘ 5 ʽ 

ʚʠʟʥʘʯʠʪʠ ʜʦʚʞʠʥʫ ʜʽʣʷʥʢʠ 

ʨʝʦʭʦʨʜʘ ὃὈ ὰ. ʇʦʚʪʦʨʠʪʠ 

ʚʠʤʽʨʶʚʘʥʥʷ 5 ʨʘʟʽʚ ʪʘ ʟʘʧʠʩʘʪʠ 

ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʫ ʪʘʙʣʠʮʶ 2.3. 

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ 

1. ɿʘ ʬʦʨʤʫʣʦʶ (2.30) ʟʥʘʡʪʠ 

ʥʝʚʽʜʦʤʫ ʝʣʝʢʪʨʦʨʫʰʽʡʥʫ ʩʠʣʫ 

꜡ ʝʣʝʤʝʥʪʘ: 

꜡ ꜡
ộỚ

ộỚ
  

2. ʈʦʟʨʘʭʫʚʘʪʠ ʩʫʤʘʨʥʫ ʩʪʘʥ-
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ʜʘʨʪʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʪʠʧʫ ɸ ʟʘ 

ʬʦʨʤʫʣʦʶ (2.3.2) [4]: 

Ὗ ‐  

꜡
Ὗ ὰ

꜡
Ὗ ὰ ,

 (2.32) 

ʜʝ 

Ὗ ὰ
В ἂἃ

, 

Ὗ ὰ
В ἂ ἃ

, (2.33) 

ʩʪʘʥʜʘʨʪʥʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʠʧʫ 

ɸ ʜʦʚʞʠʥ ὰ ʪʘ ὰς  ʟʥʘʭʦʜʷʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ (2.2.2) [4]. 

3. ʈʦʟʨʘʭʫʚʘʪʠ ʩʫʤʘʨʥʫ ʩʪʘʥ-

ʜʘʨʪʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʪʠʧʫ ɺ ʟʘ 

ʬʦʨʤʫʣʦʶ (2.3.1) [4]. ʊʦʜʽ 

Ὗ ὼ꜡

ὼ꜡

ὲ꜡
Ὗ ὲ꜡ =

ộỚ

ộỚ
Ὗ ὲ꜡ = 

ộỚ

ộỚ
Ὗ ὲ꜡ ,  (2.34) 

ʜʝ Ὗ ꜡  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ (2.2.7) [4]. 

5. ʈʦʟʨʘʭʫʚʘʪʠ ʨʦʟʰʠʨʝʥʫ ʥʝʚʠʟ-

ʥʘʯʝʥʽʩʪ ɹ ʟʘ ʬʦʨʤʫʣʦʶ (2.3.5) 

[4], ʪʦʙʪʦ 

Ὗ ὯὟ ꜡ , 

ʜʝ 

Ὗ ꜡ Ὗ ꜡ Ὗ ꜡  

(2.35) 

ʮʝ ʩʫʤʘʨʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

(ʬʦʨʤʫʣʘ (2.3.4) [4]), ʘ Ὧ = 2 - 

ʢʦʝʬʽʮʽʻʥʪ ʦʭʦʧʣʝʥʥʷ. 

6. ɿʘʥʝʩʪʠ ʚʩʽ ʦʪʨʠʤʘʥʽ ʜʘʥʽ 

ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʪʘʙʣʠʮʶ 2.3. 

ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʷʢʽ 

ʬʘʢʪʦʨʠ ʤʘʣʠ ʙʽʣʴʰ ʩʫʪʪʻʚʠʡ 

ʚʧʣʠʚ ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʽʚ ʽ ʧʨʦ 

ʪʦʯʥʽʩʪʴ ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʥʷ 

ʝ.ʨ.ʩ. ʤʝʪʦʜʦʤ ʢʦʤʧʝʥʩʘʮʽʾ. 

ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʽʚ ʜʠʚ. 

ʜʦʜʘʪʢʠ 7, 8. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʉʬʦʨʤʫʣʶʡʪʝ ʟʘʢʦʥ ʆʤʘ ʜʣʷ 

ʦʜʥʦʨʽʜʥʦʾ ʜʽʣʷʥʢʠ ʢʦʣʘ. 

2. ʉʬʦʨʤʫʣʶʡʪʝ ʟʘʢʦʥʠ ʆʤʘ ʜʣʷ 

ʥʝʦʜʥʦʨʽʜʥʦʾ ʜʽʣʷʥʢʠ ʢʦʣʘ ʪʘ 

ʧʦʚʥʦʛʦ ʢʦʣʘ. 

3. ʉʬʦʨʤʫʣʶʡʪʝ ʧʨʘʚʠʣʘ 
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ʂʽʨʭʛʦʬʘ. 

4. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʝ.ʨ.ʩ. ʜʞʝʨʝʣʘ 

ʩʪʨʫʤʫ ʪʘ ʷʢʝ ʾʾ ʧʨʠʟʥʘʯʝʥʥʷ? 

5. ʗʢʘ ʨʦʣʴ ʩʪʦʨʦʥʥʽʭ ʩʠʣ ʫ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ? ʏʦʤʫ ʮʽ 

ʩʠʣʠ ʥʘʟʠʚʘʶʪʴ ʩʪʦʨʦʥʥʽʤʠ? 

6. ɿ ʷʢʦʶ ʤʝʪʦʶ ʚʩʽ ʝʣʝʤʝʥʪʠ 

ʝ.ʨ.ʩ. ʚ ʢʦʤʧʝʥʩʘʮʽʡʥʽʡ ʩʭʝʤʽ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ʟôʻʜʥʫʶʪʴʩʷ ʦʜʥʦʡʤʝʥʥʠʤʠ 

ʧʦʣʶʩʘʤʠ? 

7. ʅʘʚʽʱʦ ʫ ʢʦʣʦ ʛʘʣʴʚʘʥʦʤʝʪʨʘ 

Ὃ ʥʘ ʩʭʝʤʽ ʨʠʩ.2.8 ʧʽʜʢʣʶʯʘʻʪʴʩʷ 

ʜʦʜʘʪʢʦʚʠʡ ʦʧʽʨ Rʜ? 

8. ʗʢʘ ʨʦʣʴ ʥʦʨʤʘʣʴʥʦʛʦ 

ʝʣʝʤʝʥʪʫ ɺʝʩʪʦʥʘ ʫ ʜʘʥʽʡ 

ʨʦʙʦʪʽ? 

9. ʗʢʽ ʧʝʨʝʚʘʛʠ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ 

ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʚʽʜʦʤʦʾ 

ʝ.ʨ.ʩ. ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʝʟʧʦʩʝ-

ʨʝʜʥʽʤ ʾʾ ʚʠʤʽʨʶʚʘʥʥʷʤ ʚʦʣʴʪ-

ʤʝʪʨʦʤ? ɺʽʜʧʦʚʽʜʴ ʧʦʷʩʥʠʪʠ. 

10. ɺʠʚʝʩʪʠ ʨʦʙʦʯʫ ʬʦʨʤʫʣʫ 

(2.30). 

ʊʘʙʣʠʮʷ 2.3 

n ὰȟ̒  ̍ ὰȟ̒  ̍ ộ꜡ὼỚ, ɺ 

1    

2   

3   

4   

5   

꜡ = 1,0186 ɺ 

ʅʝʚʠʟʥʘʯʝʥʦʩʪʽ: 

UʉA(꜡ ) = 

UʉB(꜡ ) = 

U(꜡ ) = 

ʂʽʥʮʝʚʠʡ ʟʘʧʠʩ ʨʝʟʫʣʴʪʘʪʫ 

ʚʠʟʥʘʯʝʥʥʷ ꜡: 
꜡ ộ꜡ Ớ Ὗ꜡  

ɿ =  
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3.ɺʠʚʯʝʥʥʷ ʨʫʭʫ ʝʣʝʢʪʨʦ-

ʥʽʚ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʽ ʤʘʛʥʽʪ-

ʥʦʤʫ ʧʦʣʷʭ 

ʄʝʪʘ ʨʦʙʦʪʠ: 

1. ɺʠʚʯʠʪʠ ʨʫʭ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩ-

ʪʠʥʦʢ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʽ ʤʘʛʥʽʪ-

ʥʦʤʫ ʧʦʣʷʭ. 

2. ʇʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʤʝʪʦʜʦʤ 

ʤʘʛʥʝʪʨʦʥʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʠ-

ʪʦʤʦʛʦ ʟʘʨʷʜʫ ʝʣʝʢʪʨʦʥʘ Ὡάϳ . 

3. ɺʠʟʥʘʯʠʪʠ ʧʠʪʦʤʠʡ ʟʘʨʷʜ ʝʣʝ-

ʢʪʨʦʥʘ Ὡάϳ  ʪʘ ʦʮʽʥʠʪʠ ʥʝʚʠʟʥʘ-

ʯʝʥʽʩʪʴ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ. 

4.ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʦ ʨʦʙʦʪʽ. 

ʊʝʦʨʝʪʠʯʥʘ ʯʘʩʪʠʥʘ 

ɺʠʚʯʝʥʥʷ ʨʫʭʫ ʨʽʟʥʠʭ ʟʘ-

ʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʚ ʝʣʝʢʪʨʠʯ-

ʥʦʤʫ ʽ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʷʭ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʪʘʢʫ ʚʘʞ-

ʣʠʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʷʢ ʚʽʜʥʦ-

ʰʝʥʥʷ ʾʭ ʟʘʨʷʜʽʚ ʜʦ ʤʘʩʠ mq /  ʽ, 

ʦʪʞʝ, ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʧʨʦ ʧʨʠʨʦ-

ʜʫ ʮʠʭ ʯʘʩʪʠʥʦʢ ʽ ʾʭʥʽ ʚʣʘʩʪʠʚʦ-

ʩʪʽ.  

 ɼʽʶʯʠ ʥʘ ʧʦʪʦʢʠ ʝʣʝʢʪ-

ʨʦʥʽʚ ʪʘ ʽʦʥʽʚ ʝʣʝʢʪʨʠʯʥʠʤʠ ʽ 

ʤʘʛʥʽʪʥʠʤʠ ʧʦʣʷʤʠ, ʤʦʞʥʘ ʢʝ-

ʨʫʚʘʪʠ ʮʠʤʠ ʧʦʪʦʢʘʤʠ, ʪʦʙʪʦ 

ʟʤʽʥʶʚʘʪʠ ʾʭʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ 

ʥʘʧʨʷʤʦʢ ʨʫʭʫ; ʮʝʡ ʬʘʢʪ ʣʝʞʠʪʴ 

ʚ ʦʩʥʦʚʽ ʨʦʙʦʪʠ ʨʽʟʥʠʭ ʝʣʝʢʪ-

ʨʦʥʥʠʭ ʧʨʠʣʘʜʽʚ (ʝʣʝʢʪʨʦʥʥʦ-

ʧʨʦʤʝʥʝʚʠʭ ʪʨʫʙʦʢ, ʝʣʝʢʪʨʦʥʥʠʭ 

ʤʽʢʨʦʩʢʦʧʽʚ, ʧʨʠʩʢʦʨʶʚʘʯʽʚ ʟʘ-

ʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʪʝʣʝʚʽʟʽʡʥʠʭ 

ʪʨʫʙʦʢ, ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʦʤ-

ʥʦʞʫʚʘʯʽʚ, ʝʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʥʠʭ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʽ ʪ.ʧ.). 

 ɺʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘ-

ʯʝʥʥʷ ʤʘʻ ʨʫʭ ʝʣʝʢʪʨʦʥʽʚ ʚ ʤʘʛ-

ʥʝʪʨʦʥʽ. ʄʘʛʥʝʪʨʦʥ ï ʮʝ ʙʘʛʘʪʦ 

ʨʝʟʦʥʘʥʩʥʠʡ ʧʨʠʣʘʜ ʜʣʷ ʛʝʥʝʨʘ-

ʮʽʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ 

ʥʘʜʚʠʩʦʢʠʭ ʯʘʩʪʦʪ. ɺ ʦʩʥʦʚʽ ʨʦ-

ʙʦʪʠ ʤʘʛʥʝʪʨʦʥʘ ʣʝʞʠʪʴ ʚʟʘʻʤʦ-

ʜʽʷ ʝʣʝʢʪʨʦʥʽʚ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʚ 

ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʧʦ ʢʨʠʚʦʣʽʥʽʡ-

ʥʠʭ ʪʨʘʻʢʪʦʨʽʷʭ, ʽʟ ʟʙʫʜʞʫʶʯʠʤ 
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ʝʣʝʢʪʨʠʯʥʠʤ ʧʦʣʝʤ. ɸʥʦʜ ʤʘʛ-

ʥʝʪʨʦʥʘ ï ʤʘʩʠʚʥʠʡ ʧʦʨʦʞʥʠʩ-

ʪʠʡ ʮʠʣʽʥʜʨ, ʫ ʚʥʫʪʨʽʰʥʽʡ ʯʘʩ-

ʪʠʥʽ  ʷʢʦʛʦ ʚʠʨʽʟʘʥʽ ʦʙôʻʤʥʽ ʨʝ-

ʟʦʥʘʪʦʨʠ ʟʽ ʱʽʣʠʥʘʤʠ, ʷʢʽ ʚʠʭʦ-

ʜʷʪʴ ʥʘ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ 

ʮʠʣʽʥʜʨʘ (ʨʠʩ.3.1). ʇʦ ʦʩʽ ʮʠʣʽʥ-

ʜʨʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʢʘʪʦʜ ʂ. ʇʽʜ 

ʜʽʻʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ B
C

, ʷʢʝ 

ʥʘʧʨʘʚʣʝʥʝ ʚʟʜʦʚʞ ʦʩʽ ʮʠʣʽʥʜʨʘ, 

ʪʨʘʻʢʪʦʨʽʾ ʝʣʝʢʪʨʦʥʽʚ, ʱʦ ʚʠʣʽ-

ʪʘʶʪʴ ʽʟ ʢʘʪʦʜʘ, ʚʠʢʨʠʚʣʷʶʪʴʩʷ. 

ʈʠʩ.3.1. ʇʨʠʥʮʠʧʽʘʣʴʥʘ ʩʭʝʤʘ ʤʘʛʥʝʪ-

ʨʦʥʘ. 

 ʂʦʣʠ ʚ ʨʝʟʦʥʘʪʦʨʘʭ ʟʙʫ-

ʜʞʫʶʪʴʩʷ ʢʦʣʠʚʘʥʥʷ, ʪʦ ʙʽʣʷ 

ʱʽʣʠʥ ʚʠʥʠʢʘʻ ʟʤʽʥʥʝ ʝʣʝʢʪʨʠʯ-

ʥʝ ʧʦʣʝ. ʇʽʜ ʜʽʻʶ ʧʦʣʷ ʥʘʜʚʠʩʦ-

ʢʦʾ ʯʘʩʪʦʪʠ (ʅɺʏ) ʽ ʩʭʨʝʱʝʥʠʭ 

ʩʪʘʪʠʯʥʠʭ ʝʣʝʢʪʨʠʯʥʦʛʦ ʽ ʤʘʛʥʽ-

ʪʥʦʛʦ ʧʦʣʽʚ ʝʣʝʢʪʨʦʥʠ, ʱʦ ʚʠʣʽ-

ʪʘʶʪʴ ʽʟ ʢʘʪʦʜʘ, ʫʪʚʦʨʶʶʪʴ ʟʛʫ-

ʩʪʢʠ ï çʩʧʠʮʽè, (ʪʦʯʢʠ ʥʘ 

ʨʠʩ.3.1). ɽʣʝʢʪʨʦʥʠ ʚ ʟʛʫʩʪʢʘʭ 

ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʛʘʣʴʤʽʚʥʠʤ ʧʦ-

ʣʝʤ ʅɺʏ ʚʽʜʜʘʶʪʴ ʧʦʣʶ ʧʦʪʝʥ-

ʮʽʡʥʫ ʝʥʝʨʛʽʶ ʽ ʥʘʙʣʠʞʘʶʪʴʩʷ 

ʜʦ ʘʥʦʜʘ. ʅʘ ʘʥʦʜ ʚʦʥʠ ʧʦʧʘʜʘ-

ʶʪʴ, ʚʽʜʜʘʚʰʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦ-

ʤʫ ʧʦʣʶ ʤʘʡʞʝ ʚʩʶ ʝʥʝʨʛʽʶ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʠʡ (ʜʦ 90%) 

ʂʂɼ. 

 

ʈʠʩ.3.2. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʤʘʛʥʝʪʨʦʥʘ 

ʧʦʙʫʪʦʚʦʾ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯʽ. 

 ʄʘʛʥʝʪʨʦʥʠ ʟʜʘʪʥʽ ʛʝʥʝ-

ʨʫʚʘʪʠ ʢʦʣʠʚʘʥʥʷ ʘʞ ʜʦ ʤʽʣʽʤʝʪ-
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ʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪ-

ʥʠʭ ʭʚʠʣʴ ʽ ʚʽʜʜʘʚʘʪʠ ʧʦʪʫʞ-

ʥʽʩʪʴ ʜʦ ʪʠʩʷʯʽ ʢʽʣʦʚʘʪ ʚ ʽʤʧʫʣʴ-

ʩʥʦʤʫ ʨʝʞʠʤʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ-

ʩʷ ʤʘʛʥʝʪʨʦʥʠ ʽ ʚ ʧʦʙʫʪʦʚʠʭ ʮʽ-

ʣʷʭ, ʥʘʧʨʠʢʣʘʜ, ʚ ʤʽʢʨʦʭʚʠʣʴʦ-

ʚʠʭ ʢʫʭʦʥʥʠʭ ʧʽʯʢʘʭ (ʨʠʩ.3.2; 

3.3). 

 ɺ ʜʘʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦ-

ʙʦʪ̔ ʟʘ ʤʘʛʥʝʪʨʦʥ ʚʠʢʦʨʠʩʪʦʚʫ- 

 

 ʈʠʩ.3.3.ɽʣʝʢʪʨʦʥʥʘ ʣʘʤʧʘ, ʷʢʘ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʘʛʥʝʪʨʦʥʽ, ʱʦ ʧʦʢʘʟʘʥʠʡ 

ʥʘ ʨʠʩ.3.2 ʽ 3.3: 1- ʢʘʪʦʜ, 2 ï ʘʥʦʜ, 3 ï ʟʘʛʘ-

ʣʴʥʠʡ ʚʠʛʣʷʜ ʣʘʤʧʠ, 4 ï ʤʘʛʥʽʪʠ.  

ʻʪʴʩʷ ʥʘʡʧʨʦʩʪʽʰʘ ʡʦʛʦ ʤʦʜʝʣʴ ï 

ʜʚʦʭʝʣʝʢʪʨʦʜʥʘ ʨʘʜʽʦʣʘʤʧʘ ʟ 

ʭʦʣʦʜʥʠʤ ʘʥʦʜʦʤ ʽ ʢʘʪʦʜʦʤ, 

ʷʢʠʡ ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ (ʨʠʩ.3.4). 

 ʃʘʤʧʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦ-

ʨʽʜʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣ̔ ʜʦʚʛʦ-

ʛʦ ʩʦʣʝʥʦʾʜʘ. ɺʝʢʪʦʨ ʽʥʜʫʢʮʽʾ 

 

 ʈʠʩ.3.4. ɽʣʝʢʪʨʦʥʥʘ ʣʘʤʧʘ, ʷʢʘ  

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ. 1- 

ʢʘʪʦʜ, 2 ï ʘʥʦʜ, 3 ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʣʘʤʧʠ. 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʩʦʣʝʥʦʾʜʘ ʥʘ-

ʧʨʘʚʣʝʥʠʡ ʚʟʜʦʚʞ ʦʩʽ ʢʘʪʦʜʘ ʽ 

ʘʥʦʜʘ. ʗʢ ʧʨʘʚʠʣʦ, ʥʠʪʢʦʧʦʜʽʙ-

ʥʠʡ ʢʘʪʦʜ ï ʜʞʝʨʝʣʦ ʪʝʨʤʦʝʣʝʢ-

ʪʨʦʥʽʚ, ʦʪʦʯʝʥʠʡ ʢʦʘʢʩʽʘʣʴʥʠʤ 

ʮʠʣʽʥʜʨʠʯʥʠʤ ʘʥʦʜʦʤ (ʨʠʩ.3.5). 

 ʈʦʟʛʣʷʥʝʤʦ ʭʘʨʘʢʪʝʨ ʨʫʭʫ 
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ʝʣʝʢʪʨʦʥʽʚ ʫ ʣʘʤʧʽ. ʗʢʱʦ ʩʪʨʫʤʫ 

Ὅ ʚ ʩʦʣʝʥʦʾʜʽ ʥʝʤʘʻ )0( =B
C

, 

 

ʈʠʩ.3.5. 

ʝʣʝʢʪʨʦʥʠ ʨʫʭʘʶʪʴʩʷ ʚʽʜ ʢʘʪʦʜʘ 

ʜʦ ʘʥʦʜʘ ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʽ 

ʚʟʜʦʚʞ ʩʠʣʦʚʠʭ ʣʽʥʽʡ ʝʣʝʢʪʨʠʯ-

ʥʦʛʦ ʧʦʣʷ ʤʽʞ ʢʘʪʦʜʦʤ ʽ ʘʥʦʜʦʤ 

(ʨʠʩ.6(ʘ)). ʇʨʠ ʟʘʜʘʥʦʤʫ ʟʥʘʯʝʥ-

ʥʽ ʘʥʦʜʥʦʾ ʥʘʧʨʫʛʠ ʤʽʞ ʘʥʦʜʦʤ ʽ 

ʢʘʪʦʜʦʤ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʘʥʦʜ-

ʥʠʡ ʩʪʨʫʤ Ὅ= const. ʇʨʦʧʫʩʪʠʤʦ 

ʩʪʨʫʤ, ʩʠʣʘ ʷʢʦʛʦ Ὅ, ʚʠʪʢʘʤʠ 

ʩʦʣʝʥʦʾʜʘ ʽ ʩʪʚʦʨʠʤʦ, ʪʘʢʠʤ ʯʠ-

ʥʦʤ, ʦʜʥʦʨʽʜʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ 

ʚʟʜʦʚʞ ʢʘʪʦʜʘ (ʨʠʩ.3.6). ʅʘ ʨʫ-

ʭʦʤʽ ʝʣʝʢʪʨʦʥʠ ʜʽʷʪʠʤʝ ʩʠʣʘ 

ʃʦʨʝʥʮʘ Ὂ̌ᴆ Ὡὺᴆ ὄᴆ, ʷʢʘ ʧʝʨʧʝ-

ʥʜʠʢʫʣʷʨʥʘ ʜʦ ʥʘʧʨʷʤʢʫ ʰʚʠʜ-

ʢʦʩʪʽ ʨʫʭʫ ʝʣʝʢʪʨʦʥʽʚ. ʊʨʘʻʢʪʦ-

ʨʽʷ ʝʣʝʢʪʨʦʥʽʚ ʚʠʢʨʠʚʣʷʻʪʴʩʷ 

(ʨʠʩ.3.6(ʙ)), ʘʣʝ ʚʩʽ ʚʦʥʠ ʙʫʜʫʪʴ 

ʧʦʪʨʘʧʣʷʪʠ ʥʘ ʘʥʦʜ ʽ, ʦʪʞʝ, ʘʥʦ-

ʜʥʠʡ ʩʪʨʫʤ Ὅ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. ɿ 

ʨʦʩʪʦʤ Ὅ ʟʙʽʣʴʰʫʻʪʴʩʷ ὄᴆ ʽ ʢʨʠ-

ʚʠʟʥʘ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʝʣʝʢʪʨʦʥʽʚ  

 
ʈʠʩ.3.6.ʊʨʘʻʢʪʦʨʽʷ ʨʫʭʫ ʝʣʝʢʪʨʦʥʽʚ ʚ 

ʣʘʤʧʽ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʽʥʜʫʢʮʽʾ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ὄ. 

ʪʘʢʦʞ ʟʨʦʩʪʘʪʠʤʝ. ʇʨʠ ʧʝʚʥʦʤʫ, 

ʢʨʠʪʠʯʥʦʤʫ, ʟʥʘʯʝʥʥʽ ʽʥʜʫʢʮʽʾ 

ʧʦʣʷ ʝʣʝʢʪʨʦʥʠ ʧʦʯʥʫʪʴ ʨʫʭʘ-

ʪʠʩʴ ʧʦ ʟʘʤʢʥʫʪʽʡ ʪʨʘʻʢʪʦʨʽʾ 

(ʨʠʩ.3.6(ʚ)) ʽ ʥʝ ʙʫʜʫʪʴ ʧʦʪʨʘʧ-
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ʣʷʪʠ ʥʘ ʘʥʦʜ. ɸʥʦʜʥʠʡ ʩʪʨʫʤ Ὅ 

ʨʽʟʢʦ ʩʧʘʜʘʻ. 

 ʂʨʠʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʩʠʣʠ 

ʩʪʨʫʤʫ ʩʦʣʝʥʦʾʜʘ Ὅ̋,̑ ʧʨʠ ʷʢʠʭ 

ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʘʥʦʜʥʠʡ 

ʩʪʨʫʤ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʪʘʢ ʟʚʘʥʠ-

ʤʠ ʩʢʠʜʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʣʘʤʧʠ, ʧʽʜ ʷʢʠʤʠ ʨʦʟʫʤʽʶʪʴ 

ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʘʥʦʜʥʦʛʦ 

ʩʪʨʫʤʫ Ὅ ʚʽʜ ʩʪʨʫʤʫ ʚ ʩʦʣʝʥʦʾʜʽ 

Ὅ ʧʨʠ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʥʷʭ ʘʥʦʜ-

ʥʦʾ ʥʘʧʨʫʛʠ ὟȢ 

 ʇʽʩʣʷ ʚʢʣʶʯʝʥʥʷ ʧʦʩʪʽʡʥʦ-

ʛʦ ʩʪʨʫʤʫ ʚ ʩʦʣʝʥʦʾʜʽ ʡʦʛʦ ʤʘʛ-

ʥʽʪʥʝ ʧʦʣʝ ʧʦʯʠʥʘʻ ʜʽʷʪʠ ʥʘ ʝʣʝ-

ʢʪʨʦʥʠ ʟ ʩʠʣʦʶ Ὂ̌ȟ ̫ʢʘ ʟʘʚʞʜʠ 

ʥʘʧʨʘʚʣʝʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʰʚʠʜʢʦʩʪʽ ɡ
C

 ʾʭʥʴʦʛʦ ʨʫʭʫ. ʇʽʜ 

ʜʽʻʶ ʮʽʻʾ ʩʠʣʠ ʨʫʭ ʝʣʝʢʪʨʦʥʽʚ 

ʥʘʙʫʚʘʻ ʙʽʣʴʰ ʩʢʣʘʜʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʫ ʽ ʾʭʥʽ ʪʨʘʻʢʪʦʨʽʾ ʩʪʘʶʪʴ 

ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ; ʚʦʥʠ ʧʦ ʧʦʯʠ-

ʥʘʶʪʴʩʷ ʥʘ ʢʘʪʦʜʽ ʽ ʟʘʢʽʥʯʫʶʪʴʩʷ 

ʥʘ ʘʥʦʜʽ ʣʘʤʧʠ (ʨʠʩ.3.6(a) ʚʠʧʘ-

ʜʦʢ ὄ < ὄʢʨ). ʇʨʠ ʜʝʷʢʽʡ ʽʥʜʫʢʮʽʾ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɺ=Bʢʨ, ʷʢʫ ʥʘʟʠ-

ʚʘʶʪʴ ʢʨʠʪʠʯʥʦʶ, ʪʨʘʻʢʪʦʨʽʾ 

ʝʣʝʢʪʨʦʥʽʚ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ 

ʢʨʠʚʦʣʽʥʽʡʥʽ, ʷʢʽ ʪʦʨʢʘʶʪʴʩʷ 

ʧʦʚʝʨʭʥʽ ʘʥʦʜʘ (ʨʠʩ.3.6(ʚ)), ʚʠ-

ʧʘʜʦʢ ɺ = Bʢʨ). ʇʨʠ ʽʥʜʫʢʮʽʾ ɺ > 

Bʢʨ ʝʣʝʢʪʨʦʥʠ ʨʫʭʘʶʪʴʩʷ ʪʨʘʻʢ-

ʪʦʨʽʷʤʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʞ 

ʘʥʦʜʦʤ ʽ ʢʘʪʦʜʦʤ. ʎʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʧʨʠ ʧʝʚʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

ʤʽʞ ʰʚʠʜʢʦʩʪʷʤʠ ʝʣʝʢʪʨʦʥʽʚ ɡ ʽ 

ʟʥʘʯʝʥʥʷʤ ʽʥʜʫʢʮʽʾ ɺ ʝʣʝʢʪʨʦʥʠ 

ʧʝʨʝʩʪʘʥʫʪʴ ʜʦʩʷʛʘʪʠ ʘʥʦʜʘ ʽ 

ʘʥʦʜʥʠʡ ʩʪʨʫʤ aI  ʚ ʣʘʤʧʽ ʧʦʚʠ-

ʥʝʥ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʝʚʽ. ɺ ʮʴʦ-

ʤʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʝʬʝʢʪ ʜʽʾ ʤʘʛʥʽ-

ʪʥʦʛʦ ʧʦʣʷ ʥʘ ʝʣʝʢʪʨʦʥʠ, ʷʢʽ 

ʨʫʭʘʶʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ, 

ʷʢʝ ʩʪʚʦʨʝʥʝ ʨʽʟʥʠʮʝʶ ʧʦʪʝʥʮʽʘ-

ʣʽʚ Ὗ  ʤʽʞ ʘʥʦʜʦʤ ʽ ʢʘʪʦʜʦʤ ʣʘ-

ʤʧʠ. 

ʗʢʙʠ ʚʩʽ ʝʣʝʢʪʨʦʥʠ ʤʘʣʠ 

ʦʜʥʘʢʦʚʫ ʧʦʯʘʪʢʦʚʫ ʰʚʠʜʢʽʩʪʴ 
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0ɡ ʧʨʠ ʝʤʽʩʽʾ ʽʟ ʢʘʪʦʜʘ, ʪʦ ʚʝʣʠ-

ʯʠʥʘ Bʢʨ ʜʣʷ ʥʠʭ ʙʫʣʘ ʙ ʪʝʞ ʦʜ-

ʥʘʢʦʚʦʶ ʽ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʩʠʣʠ 

ʩʪʨʫʤʫ ʚ ʩʦʣʝʥʦʾʜʽ, ʷʢʘ ʜʦʨʽʚʥʶʻ 

Ὅ̋ȟ̑ ʩʠʣʘ ʘʥʦʜʥʦʛʦ ʩʪʨʫʤʫ Ὅ ʨʽʟ-

ʢʦ ʫʧʘʣʘ ʙ ʜʦ ʥʫʣʷ, ʷʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ.3.7(ʘ). 

ʈʠʩ.3.7. 

 ʇʨʦʪʝ ʥʝ ʽʩʥʫʻ ʨʽʟʢʦʛʦ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʩʧʘʜʫ ʘʥʦʜʥʦʛʦ 

ʩʪʨʫʤʫ Ὅ ʜʦ ʥʫʣʷ ʧʨʠ ʜʦʩʷʛʥʝʥ-

ʥʽ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɺ  

Bʢʨ. ɺ ʦʙʣʘʩʪʽ ʟʥʘʯʝʥʴ ʽʥʜʫʢʮʽʾ, 

ʷʢʘ ʙʣʠʟʴʢʘ ʜʦ Bʢʨ ʤʘʻ ʤʽʩʮʝ ʤʦ-

ʥʦʪʦʥʥʠʡ ʩʧʘʜ ʩʪʨʫʤʫ, ʷʢ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩ.3.7(ʙ). ɺ ʣʽʪʝʨʘʪʫʨʽ 

[1,2,3] ʪʘʢʠʡ ʩʧʘʜ ʩʪʨʫʤʫ ʧʦʷʩ-

ʥʶʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʪʠʤ, ʱʦ 

ʝʣʝʢʪʨʦʥʠ ʚʠʣʽʪʘʶʪʴ ʽʟ ʢʘʪʦʜʘ ʟ 

ʨʽʟʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʽ ʪʦʤʫ 

ʢʨʠʪʠʯʥʽ ʫʤʦʚʠ ʜʣʷ ʨʽʟʥʠʭ ʝʣʝʢ-

ʪʨʦʥʽʚ ʜʦʩʷʛʘʶʪʴʩʷ ʧʨʠ ʨʽʟʥʠʭ 

ʟʥʘʯʝʥʥʷʭ ʽʥʜʫʢʮʽʾ ɺ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷȢ 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʘ ʟʘʣʝʞ-

ʥʽʩʪʴ ʘʥʦʜʥʦʛʦ ʩʪʨʫʤʫ Ὅ ʚʽʜ ʽʥ-

ʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ὄ ʪʝʞ 

ʚʧʣʠʚʘʻ: ʥʝʢʦʘʢʩʽʘʣʴʥʽʩʪʴ ʤʽʞ 

ʘʥʦʜʦʤ ʽ ʢʘʪʦʜʦʤ, ʥʘʭʠʣ ʚʝʢʪʦʨʘ 

ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʧʦ ʚʽʜ-

ʥʦʰʝʥʥʶ ʜʦ ʢʘʪʦʜʫ, ʧʨʦʩʪʦʨʦ-

ʚʠʡ ʟʘʨʷʜ ʤʽʞ ʘʥʦʜʦʤ ʽ ʢʘʪʦʜʦʤ ʽ 

ʪ.ʧ., ʘ ʚ ʥʘʰʠʭ ʫʤʦʚʘʭ ʱʝ ʡ ʢʦʥ-

ʩʪʨʫʢʮʽʷ ʝʣʝʢʪʨʦʥʥʦʾ ʣʘʤʧʠ, ʷʢʘ 

ʥʝ ʟʦʚʩʽʤ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʪʘʢʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʚʠʟʥʘʯʝʥʥʷ 

Ὡάϳ  ʮʠʤ ʤʝʪʦʜʦʤ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʚ ʣʘʤʧʽ ʤʘʛʥʝʪʨʦʥʘ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ 

ʨʦʟʞʘʨʝʥʥʷ ʢʘʪʦʜʘ ʽ ʧʦʩʪʽʡʥʘ 

ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʘʥʦʜʦʤ ʽ 

ʢʘʪʦʜʦʤ, ʪʦʙʪʦ ʩʪʚʦʨʶʶʪʴʩʷ 
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ʫʤʦʚʠ ʜʣʷ ʩʪʽʡʢʦʩʪʽ ʘʥʦʜʥʦʛʦ 

ʩʪʨʫʤʫ. ʇʦʪʽʤ, ʟʤʽʥʶʶʯʠ ʚʽʜ 

ʥʫʣʷ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ ʚ 

ʩʦʣʝʥʦʾʜʽ Ὅ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʟʙʽ-

ʣʴʰʫʶʯʠ ʽʥʜʫʢʮʽʶ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ, ʜʦʙʠʚʘʶʪʴʩʷ ʩʫʪʪʻʚʦʛʦ 

ʟʤʝʥʰʝʥʥʷ ʘʥʦʜʥʦʛʦ ʩʪʨʫʤʫ Ὅ ʚ 

ʣʘʤʧʽ. 

ɼʣʷ ʝʣʝʢʪʨʦʥʘ, ʷʢʠʡ ʚʠʣʝ-

ʪʽʚ ʽʟ ʢʘʪʦʜʘ ʽ ʤʘʻ ʨʘʜʽʘʣʴʥʫ 

ʩʢʣʘʜʦʚʫ ʰʚʠʜʢʦʩʪʽ, ʷʢʘ ʜʦʨʽʚ-

ʥʶʻ ʥʫʣʶ, ʘ ʪʘʢʦʞ ʟʥʘʶʯʠ ʛʝʦ-

ʤʝʪʨʽʶ ʣʘʤʧʠ, ʪʦʙʪʦ ʨʘʜʽʫʩ ʘʥʦ-

ʜʘ ra  ʽ ʨʘʜʽʫʩ ʢʘʪʦʜʘ rʢ , ʚʝʣʠʯʠ-

ʥʫὟ, ʘ ʪʘʢʦʞ Bʢʨ, ʟʘ ʬʦʨʤʫʣʦʶ 

(1) ʚʠʟʥʘʯʘʶʪʴ ʚʝʣʠʯʠʥʫ : 

̋̑

ȟ (3.1) 

ʜʝ e ï ʟʘʨʷʜ ʝʣʝʢʪʨʦʥʘ; me ï ʤʘʩʘ 

ʩʧʦʢʦʶ ʝʣʝʢʪʨʦʥʘ; ra ï ʨʘʜʽʫʩ 

ʘʥʦʜʘ; rʢ ï ʨʘʜʽʫʩ ʢʘʪʦʜʘ; Ὗ  ï 

ʥʘʧʨʫʛʘ ʤʽʞ ʘʥʦʜʦʤ ʽ ʢʘʪʦʜʦʤ 

(ʘʥʦʜʥʘ ʥʘʧʨʫʛʘ). 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʚʽʥ ʚʠ-

ʢʣʶʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʚʯʝʥʥʷ 

ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʝʣʝʢʪʨʦʥʘ ʚ ʤʘʛ-

ʥʽʪʥʦʤʫ ʧʦʣʽ. ʅʘʚʧʘʢʠ, ʟʤʽʥʦʶ 

ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ B  (ʧʨʠ ʧʦʩ-

ʪʽʡʥʦʤʫ Ὗ) ʜʦʩʷʛʘʻʪʴʩʷ ʥʘʧʝʨʝʜ 

ʟʘʜʘʥʘ ʪʨʘʻʢʪʦʨʽʷ ʨʫʭʫ ʝʣʝʢʪʨʦ-

ʥʽʚ, ʧʨʠ ʷʢʽʡ ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ 

ʧʦʧʘʩʪʠ  ʥʘ ʘʥʦʜ ʣʘʤʧʠ, ʚʩʫʧʝ-

ʨʝʯ ʜʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. ʊʘ-

ʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʟʥʷʪʪʷ ʟʘʣʝʞʥʦʩʪʽ ʘʥʦʜʥʦʛʦ 

ʩʪʨʫʤʫaI (ʧʨʠ Ὗ= const) ʚʽʜ ʽʥ-

ʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʩʦʣʝʥʦʾʜʘ 

B(ʘʙʦ ʩʪʨʫʤʫ ʩʦʣʝʥʦʾʜʘ Ὅ). 

 ɺʠʚʝʜʝʥʥʷ ʬʦʨʤʫʣʠ 

(3.1) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ▄Ⱦ□▄. ʈʦʟ-

ʛʣʷʥʝʤʦ ʨʫʭ ʝʣʝʢʪʨʦʥʘ ʚʽʜ ʢʘʪʦ-

ʜʘ ʜʦ ʘʥʦʜʘ ʚ ʣʘʤʧʽ, ʷʢʘ ʧʦʢʘʟʘʥʘ 

ʥʘ ʨʠʩ.3.5, ʘ ʾʾ ʧʝʨʝʨʽʟ ʧʨʠʚʝʜʝ-

ʥʠʡ ʥʘ ʨʠʩ.3.8. 
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ʄʘʛʥʽʪʥʝ ʧʦʣʝ ὄᴆ ʥʘʧʨʘʚʣʝ-

ʥʝ ʚʟʜʦʚʞ ʦʩʽ ʣʘʤʧʠ ʽ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʝ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʶ Ὁᴆȟ 

ʷʢʝ ʥʘʧʨʘʚʣʝʥʝ ʚʽʜ ʘʥʦʜʫ ʜʦ ʢʘ-

ʪʦʜʫ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʟʛʽ-

ʜʥʦ ʜʨʫʛʦʛʦ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ  

ʈʠʩ.3.8. 

ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʝʣʝʢʪʨʦʥʘ ʚʽʜ ʢʘ-

ʪʦʜʫ ʜʦ ʘʥʦʜʫ ʚ ʪʘʢʽʡ ʣʘʤʧʽ ʟʘ-

ʧʠʰʝʤʦ ʪʘʢ: 

ά
ᴆ
 = eὉᴆ + eὺᴆ ὄᴆ,   (3.2) 

ʜʝ eὉᴆ ï ʩʠʣʘ ʟʽ ʩʪʦʨʦʥʠ ʝʣʝʢʪʨʠ-

ʯʥʦʛʦ ʧʦʣʷ, ʘ eὺᴆ ὄᴆ ʩʠʣʘ ʃʦʨʝ-

ʥʮʘ, ʷʢʘ ʜʽʻ ʥʘ ʨʫʭʦʤʠʡ ʝʣʝʢʪʨʠ-

ʯʥʠʡ ʟʘʨʷʜ ʟʽ ʩʪʦʨʦʥʠ ʤʘʛʥʽʪʥʦ-

ʛʦ ʧʦʣʷ (ʨʠʩ.3.8) (ʚʦʥʘ ʧʨʦʧʦʨ-

ʮʽʡʥʘ ʽʥʜʫʢʮʽʾ ὄᴆ ʽ ʰʚʠʜʢʦʩʪʽ ὺᴆ). 

ʗʢʱʦ ʨʽʚʥʷʥʥʷ (3.2) ʚʝʢʪʦ-

ʨʥʦ ʧʦʤʥʦʞʠʪʠ ʥʘ ʨʘʜʽʫʩ ʚʝʢʪʦʨ 

ὶᴆ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʧʦʣʦʞʝʥʥʷ ʝʣʝ-

ʢʪʨʦʥʘ ʚ ʣʘʤʧʽ, ʪʦ (3.2) ʧʝʨʝʧʠ-

ʰʝʪʴʩʷ ʪʘʢ: 

ὶᴆ ά
ᴆ
 =ὶᴆ eὉᴆ+ὶᴆ eὺᴆ ὄᴆ. 

(3.3) 

ʎʝ ʚʞʝ ʙʫʜʝ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ 

ʩʠʣ. ɺʨʘʭʫʻʤʦ, ʱʦ ʚʝʢʪʦʨ Ὁᴆ ʥʘ-

ʧʨʘʚʣʝʥʠʡ ʧʦ ʣʽʥʽʾ ʚʝʢʪʦʨʘ ὶᴆ, 

ʪʦʜʽ ὶᴆ eὉᴆ πȢ ʉʢʦʨʠʩʪʘʻʤʦʩʴ 

ʬʦʨʤʫʣʦʶ ʚʝʢʪʦʨʥʦʾ ʘʣʛʝʙʨʠ, 

ʱʦ ὥᴆ ὦᴆ ὧᴆ ὦᴆὥᴆὧᴆ ὧᴆὥᴆὦᴆȢ 

ʊʦʜʽ ʚʠʨʘʟ ʜʣʷ ʤʦʤʝʥʪʘ ʩʠʣʠ 

ʃʦʨʝʥʮʘ ʧʝʨʝʧʠʰʝʪʴʩʷ ʪʘʢ: 

ὶᴆ ά
ᴆ
Ὡᴆὺᴆὶᴆὄᴆ ὄᴆὶᴆϽὩὺᴆ. 

(3.4) 

ʊʘʢ ʷʢ ʧʦʣʝ ὄᴆ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʝ 

ὶᴆ, ʪʦ ὶᴆὄᴆ πȢ ʃʽʚʫ ʯʘʩʪʠʥʫ ʚʠʨʘ-

ʟʫ (3.3) ʧʝʨʝʧʠʰʝʤʦ ʪʘʢ: 
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ὶᴆ ά
Ὠὺᴆ

Ὠὸ
ὶᴆ
Ὠάὺᴆ

Ὠὸ

Ὠὒᴆ

Ὠὸ
 ȟ 

ʜʝ ὒᴆ ὶᴆ άὺᴆ ï ʤʦʤʝʥʪ ʢʽʣʴʢʦ-

ʩʪʽ ʨʫʭʫ ʝʣʝʢʪʨʦʥʘ ʚʽʜʥʦʩʥʦ ʮʝʥ-

ʪʨʘʣʴʥʦʾ ʦʩʽ ʢʘʪʦʜʘ. ɼʽʡʩʥʦ 

ᴆ ᴆ ᴆ ᴆ
άὺᴆ  

ὶᴆ ά
ᴆ
Ͻ  (3.5) 

ʇʝʨʰʠʡ ʜʦʜʘʥʦʢ ʫ ʚʠʨʘʟʽ (3.5) 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʪʦʤʫ ʱʦ 

ᴆ
άὺᴆ = ὺᴆ άὺᴆ πȢ 

ʊʦʜʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (3.3) ʧʝʨʝ-

ʧʠʰʝʪʴʩʷ ʪʘʢ: 

ᴆ
Ὡὄᴆὶᴆὺᴆ Ὡὄᴆὶᴆ

ᴆ
Ͻ   (3.6) 

 ʇʨʦʽʥʪʝʛʨʫʻʤʦ (3.6) ʧʦ 

ʯʘʩʫ ʚʽʜ 0 ʜʦ ὸ, 

᷿
ᴆ
Ὠὸ ᷿ Ὡὄᴆὶᴆ

ᴆ
Ὠὸ,(3.7) 

ʜʝ ὸ - ʯʘʩ ʚʽʜ ʤʦʤʝʥʪʫ ʚʠʣʴʦʪʫ 

ʝʣʝʢʪʨʦʥʘ ʟ ʢʘʪʦʜʫ ʽ ʜʦ ʜʦʩʷʛ-

ʥʝʥʥʷ ʘʥʦʜʫ. ʊʦʜʽ (3.7) ʧʝʨʝʧʠ-

ʰʝʪʴʩʷ ʪʘʢ: 

᷿ Ὠὒᴆ
ᴆ

ᴆ ὒᴆ ὒᴆ

᷿ ὩὄᴆὨ  Ὡὄᴆ   

= Ὡὄᴆ  ,  (3.8) 

ʜʝ ὒᴆ ὶᴆ άὺᴆ ï ʤʦʤʝʥʪ ʢʽ-

ʣʴʢʦʩʪʽ ʨʫʭʫ ʝʣʝʢʪʨʦʥʘ ʙʽʣʷ ʘʥʦ-

ʜʫ, ὒᴆ ὶᴆ άὺᴆ ï ʤʦʤʝʥʪ 

ʢʽʣʴʢʦʩʪʽ ʨʫʭ ʝʣʝʢʪʨʦʥʘ ʙʽʣʷ ʢʘ-

ʪʦʜʫ, ὺᴆ ʧʦʯʘʪʢʦʚʘ ʰʚʠʜʢʽʩʪʴ 

ʚʠʣʴʦʪʫ ʝʣʝʢʪʨʦʥʘ ʽʟ ʢʘʪʦʜʫ. 

ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʧʦʯʘʪʢʦʚʘ 

ʰʚʠʜʢʽʩʪʴ ʝʣʝʢʪʨʦʥʘ ὺ ʻ ʟʥʘʯʥʦ 

ʤʝʥʰʦʶ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʝʣʝʢʪʨʦ-

ʥʘ ʙʽʣʷ ʘʥʦʜʫ ὺȢ ɼʽʡʩʥʦ, ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʝʣʝʢʪʨʦʥʥʘ ʣʘʤʧʘ ʟ 

ʭʦʣʦʜʥʠʤ ʢʘʪʦʜʦʤ (ʧʽʜʽʛʨʽʚ ʥʝ-

ʟʥʘʯʥʠʡ). ʗʢʱʦ ʚʚʘʞʘʪʠ, ʱʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʪʦʜʫ Ὕḙ

τππυππὑ, ʪʦ ʝʥʝʨʛʽʷ ʪʝʧʣʦ-

ʚʦʛʦ ʨʫʭʫ ὯὝ πȟπστ

πȟπτσ̆Ȣˏ  ɺ ʥʘʰʽʡ ʣʘʤʧʽ ʝʣʝʢʪ-

ʨʦʥʠ ʨʦʟʛʘʥʷʶʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʤ 

ʧʦʣʝʤ ʟ ʨʽʟʥʠʮʝʶ ʧʦʪʝʥʮʽʘʣʽʚ 

ʤʽʞ ʘʥʦʜʦʤ ʽ ʢʘʪʦʜʦʤ Ὗͯρπ

σπˏȢ ʊʦʜʽ ʝʣʝʢʪʨʦʥ ʙʽʣʷ ʘʥʦʜʫ 

ʥʘʙʫʚʘʻ ʝʥʝʨʛʽʶ ὩὟ
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ρπσπ̆ Ȣˏ ʊʦʙʪʦ ὩὟ ḻὯὝȟ 

ʪʦʤʫ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʧʦʯʘʪ-

ʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʝʣʝʢʪʨʦʥʘ ʙʽʣʷ 

ʢʘʪʦʜʫ ʜʦʨʽʚʥʶʻ ʥʫʣʶ (ὺ π). 

ʊʦʜʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (3.8) ʧʝʨʝ-

ʧʠʰʝʪʴʩʷ ʪʘʢ: 

ὒᴆ Ὡὄᴆ  , (3.9) 

ʘʙʦ 

ὶᴆ άὺᴆ Ὡὄᴆ Ȣ   (3.10) 

ɿʥʘʢ çʤʽʥʫʩè ʚ (3.10) ʚʨʘʭʦʚʫʻ 

ʟʥʘʢ ʟʘʨʷʜʫ ʝʣʝʢʪʨʦʥʘȢ ʗʢʱʦ 

ʽʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʻ ʢʨʠ-

ʪʠʯʥʦʶ ὄ̋ ,̑ ʪʦ ʰʚʠʜʢʽʩʪʴ ʝʣʝʢʪ-

ʨʦʥʘ ʙʽʣʷ ʘʥʦʜʘ ὺᴆ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʘ ʜʦ ʨʘʜʽʫʩ ʚʝʢʪʦʨʘ ὶᴆ ʽ ʪʦʜʽ 

(3.10) ʧʝʨʝʧʠʰʝʪʴʩʷ ʪʘʢ: 

άὶὺ Ὡὄ̋ ̑ Ͻ  (3.11) 

ʐʚʠʜʢʽʩʪʴ ʝʣʝʢʪʨʦʥʘ ʙʽʣʷ ʘʥʦʜʫ 

ʟʥʘʡʜʝʤʦ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʱʦ 

  ὩὟȢ  (3.12) 

ʊʦʜʽ (3.11) ʧʝʨʝʧʠʰʝʪʴʩʷ ʪʘʢ: 

άὶ  = Ὡὄ̋ ̑ Ͻ 

ɿʚʽʜʢʠ ʟʥʘʭʦʜʠʤʦ, ʱʦ 

̋̑

Ͻ (3.13) 

ɿʘ ʬʦʨʤʫʣʦʶ (3.13) ʤʦʞʥʘ ʨʦʟ-

ʨʘʭʫʚʘʪʠ ʧʠʪʦʤʠʡ ʟʘʨʷʜ ʝʣʝʢʪ-

ʨʦʥʘ Ὡάϳ , ʚʠʟʥʘʯʘʶʯʠ ὄ̋  ̑ʜʣʷ 

ʘʥʦʜʥʦʾ ʥʘʧʨʫʛʠ ὟȢ 

 ɺ ʜʘʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦ-

ʙʦʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʦʣʝʥʦʾʜ, 

ʜʽʘʤʝʪʨ ʧʝʨʝʨʽʟʫ ʷʢʦʛʦ ʟʥʘʯʥʦ 

ʤʝʥʰʠʡ ʡʦʛʦ ʜʦʚʞʠʥʠ. ʎʝ ʜʦ-

ʟʚʦʣʷʻ ʚʚʘʞʘʪʠ ʡʦʛʦ ʥʝʩʢʽʥʯʝʥʥʦ 

ʜʦʚʛʠʤ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʨ-

ʤʫʣʫ ʜʣʷ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ʜʦʚʛʦʛʦ ʩʦʣʝʥʦʾʜʘ ὄ

ʈὲὍȟ ʜʝ ʈ τʌϽρπː̎̍ϳ  

ʤʘʛʥʽʪʥʘ ʩʪʘʣʘ ʚʘʢʫʫʤʫ, ὲ  ʛʫʩ-

ʪʠʥʘ ʥʘʤʦʪʢʠ ʚʠʪʢʽʚ ʩʦʣʝʥʦʾʜʘ, 

ʪʦʙʪʦ ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ, ʱʦ ʧʨʠʭʦ-

ʜʠʪʴʩʷ ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ 

ʩʦʣʝʥʦʾʜʘ, Ὅ  ʩʠʣʘ ʩʪʨʫʤʫ ʫ 
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ʚʠʪʢʘʭ ʩʦʣʝʥʦʾʜʘ. ʊʦʜʽ ʚʝʣʠʯʠʥʘ 

ʢʨʠʪʠʯʥʦʾ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ 

ὄ̋ ̑ ʈὲὍ̋Ȣ̑  (3.14) 

 ʇʽʜʩʪʘʚʣʷʶʯʠ ʚʠʨʘʟ 

(3.14) ʚ (3.13), ʦʪʨʠʤʘʻʤʦ, ʱʦ 

̋̑

 Ȣ(3.15) 

ɺʠʨʘʟ (3.15) ʤʦʞʝʤʦ ʜʝʱʦ ʩʧʨʦ-

ʩʪʠʪʠ. ɼʣʷ ʥʘʰʦʾ ʝʣʝʢʪʨʦʥʥʦʾ 

ʣʘʤʧʠ ὶḺὶȟ ʪʦʤʫ ὶ ὶḺρȢϳ  

ɺʝʣʠʯʠʥʠ ὲ ʽ ὶ ʻ ʩʪʘʣʽ ʜʣʷ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʽ ʪʦ-

ʤʫ ʤʦʞʥʘ ʚʚʝʩʪʠ ʧʦʟʥʘʯʝʥʥʷ: 

Ὧ Ͻ  (3.16) 

ʊʦʜʽ ʬʦʨʤʫʣʘ (3.15) ʧʝʨʝʧʠ-

ʰʝʪʴʩʷ ʪʘʢ: 

̋̑
ȟ  (3.17) 

ʘʙʦ 

ὯὟ Ὅ̋ .̑  (3.18) 

ʎʷ ʟʘʣʝʞʥʽʩʪʴ Ὗ  ʚʽʜ Ὅ̋  ̑ʥʘʟʠʚʘ-

ʻʪʴʩʷ ʧʘʨʘʙʦʣʦʶ ʢʨʠʪʠʯʥʦʛʦ 

ʨʝʞʠʤʫ ʤʘʛʥʝʪʨʦʥʘ. 

ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦ-

ʛʦ ʩʪʨʫʤʫ ʚ ʩʦʣʝʥʦʾʜʽ 

ʗʢ ʚʠʜʥʦ ʽʟ (3.17) ʜʣʷ ʟʥʘ-

ʭʦʜʞʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ Ὡάϳ  ʧʦ-

ʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʠʯʥʠʡ 

ʩʪʨʫʤ Ὅ̋Ȣ̑ ʚ ʩʦʣʝʥʦʾʜʽ, ʷʢʠʡ ʚʠ-

ʟʥʘʯʘʻ ʢʨʠʪʠʯʥʫ ʽʥʜʫʢʮʽʶ ὄ̋ Ȣ̑ 

ʄʝʪʦʜʠʢʘ ʟʥʘʭʦʜʞʝʥʥʷ Ὅ̋  ̑ ï 

ʜʠʩʢʫʩʽʡʥʝ ʧʠʪʘʥʥʷ, ʘʣʝ ʙʽʣʴ-

ʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʧʦʛʦʜʞʫʶʪʴ-

ʩʷ, ʱʦ ʧʨʠ ὄ̋ Ὅ̑̋  ̑ ʦʩʥʦʚʥʘ ʢʽ-

ʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʥʽʚ, ʷʢʽ ʚʠʭʦʜʷʪʴ 

ʽʟ ʢʘʪʦʜʘ ʚʥʘʩʣʽʜʦʢ ʷʚʠʱʘ ʪʝʨ-

ʤʦʝʣʝʢʪʨʦʥʥʦʾ ʝʤʽʩʽʾ ʥʝ ʜʦʭʦ-

ʜʷʪʴ ʜʦ ʘʥʦʜʫ ʣʘʤʧʠ, ʪʦʤʫ Ὅ̋  ̑

ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʙʽʣʴʰ ʢʨʫʪʽʡ ʜʽ-

ʣʷʥʮʽ ʟʘʣʝʞʥʦʩʪʽ ʘʥʦʜʥʦʛʦ ʩʪʨʫ-

ʤʫ Ὅ ʚʽʜ ʩʪʨʫʤʫ ʚ ʩʦʣʝʥʦʾʜʽ Ὅ 

(ʨʠʩ.3.7(ʙ)). ɼʽʣʷʥʢʘ, ʜʝ ʬʫʥʢʮʽʷ 

Ὅ ὪὍ  ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʦ ʟʤʽ-

ʥʶʻʪʴʩʷ ʤʘʻ ʪʦʯʢʫ, ʚ ʷʢʽʡ ʧʦʭʽʜ-

ʥʘ ὨὍ ὨὍϳ  ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ. ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ Ὅ̋  ̑

ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʧʦ-

ʭʽʜʥʦʾ ʘʥʦʜʥʦʛʦ ʩʪʨʫʤʫ Ὅ ʧʦ 
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ʩʪʨʫʤʫ Ὅ ʚ ʩʦʣʝʥʦʾʜʽ. ɼʣʷ ʮʴʦʛʦ 

ʧʦʪʨʽʙʥʦ ʨʦʟʙʠʪʠ ʚʽʩʴ ʩʪʨʫʤʫ Ὅ  

 

ʈʠʩ.3.9,ʘ. 

 

ʈʠʩ.3.9,ʙ.  

ЎὍ ʽ ʟ ʨʠʩ.3.9,ʘ ʟʥʘʡʪʠ ʚʽ-

ʜʧʦʚʽʜʥʽ ʾʤ ʚʝʣʠʯʠʥʠ ЎὍ. ɿʥʘʡ-

ʪʠ ʧʦʩʝʨʝʜʠʥʽ ʢʦʞʥʦʛʦ ʽʥʪʝʨʚʘʣʫ 

ЎὍ ʥʘ ʨʠʩ.3.9,ʘ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ 

Ὅ ʽ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩ-

ʪʽ 
Ў

ὪὍ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ.3.9,ʙ. ʄʘʢʩʠʤʫʤ ʧʦʙʫʜʦʚʘ-

ʥʦʾ ʬʫʥʢʮʽʾ 
Ў

ὪὍ  ʧʨʠʭʦ-

ʜʠʪʴʩʷ ʜʣʷ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʚ 

ʩʦʣʝʥʦʾʜʽ Ὅ Ὅ̋Ȣ̑ ʊʘʢʘ ʧʨʦʮʝʜʫ-

ʨʘ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʩʪʨʫ-

ʤʫ ʚ ʩʦʣʝʥʦʾʜʽ ʜʣʷ ʧʝʚʥʦʛʦ ʟʥʘ-

ʯʝʥʥʷ ʘʥʦʜʥʦʾ ʥʘʧʨʫʛʠ ʥʘʟʠʚʘ-

ʻʪʴʩʷ ʛʨʘʬʽʯʥʠʤ ʜʠʬʝʨʝʥʮʽʶ-

ʚʘʥʥʷʤ. 

 ʊʘʢʫ ʦʧʝʨʘʮʽʶ ʧʦʪʨʽʙʥʦ 

ʧʨʦʚʦʜʠʪʠ ʜʣʷ ʢʦʞʥʦʾ ʟʘʣʝʞʥʦʩ-

ʪʽ Ὅ ὪὍ, ʦʪʨʠʤʘʥʠʭ ʜʣʷ ʨʽʟ-

ʥʠʭ ʟʥʘʯʝʥʴ ʘʥʦʜʥʦʾ ʥʘʧʨʫʛʠ ὟȢ 

ʎʝ ʟʥʘʯʥʦ ʫʪʨʫʜʥʶʻ ʧʨʦʮʝʩ ʦʙ-

ʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʪʦʤʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʦʩ-

ʪʽʰʠʡ ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ Ὅ̋  ̑ʜʣʷ 

ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ὟȢ ɼʣʷ ʮʴʦʛʦ 

ʧʨʦʚʦʜʠʤʦ ʜʦʪʠʯʥʫ ʣʽʥʽʶ ʜʦ 

ʢʨʫʪʦʛʦ ʩʭʠʣʫ ʟʘʣʝʞʥʦʩʪʽ Ὅ

ὪὍ  (ʨʠʩ.3.9,ʘ, ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ) 

ʽ ʟʥʘʭʦʜʠʤʦ ʥʘ ʮʽʡ ʟʘʣʝʞʥʦʩʪʽ 
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ʪʦʯʢʫ, ʚ ʷʢʽʡ ʮʷ ʜʦʪʠʯʥʘ ʣʽʥʽʷ 

(ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ ʥʘ ʨʠʩ.3.9,ʘ) 

ʙʫʜʝ ʤʘʪʠ ʥʘʡʙʽʣʴʰʠʡ ʢʫʪ ʥʘʭʠ-

ʣʫ ʜʦ ʦʩʽ Ὅ. ʂʦʦʨʜʠʥʘʪʘ ʮʽʻʾ ʪʦ-

ʯʢʠ ʜʦʪʠʢʫ ʥʘ ʦʩʽ Ὅ ʚʠʟʥʘʯʘʻ 

ʩʪʨʫʤ ʚ ʩʦʣʝʥʦʾʜʽ, ʧʨʠ ʷʢʦʤʫ 

ʧʦʭʽʜʥʘ ὨὍ ὨὍϳ  ʤʘʻ ʤʘʢʩʠʤʘʣʴ-

ʥʝ ʟʥʘʯʝʥʥʷ (ʟʛʽʜʥʦ ʛʝʦʤʝʪʨʠʯ-

ʥʦʛʦ ʪʣʫʤʘʯʝʥʥʷ ʟʤʽʩʪʫ ʧʦʭʽʜ-

ʥʦʾ), ʘ ʟʥʘʯʠʪʴ ʩʪʨʫʤ ʚ ʩʦʣʝʥʦʾʜʽ 

ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ ʩʪʨʫʤʫ, ʱʦ 

ʜʦʨʽʚʥʶʻ Ὅ̋.̑ ʗʢʱʦ ʜʦʪʠʯʥʘ 

ʧʨʷʤʘ ʣʽʥʽʷ ʤʘʻ ʜʝʢʽʣʴʢʘ ʪʦʯʦʢ 

ʜʦʪʠʢʫ ʜʦ ʟʘʣʝʞʥʦʩʪʽ Ὅ ὪὍ , 

ʪʦ ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʟʘ ʪʦʯʢʫ ʜʦ-

ʪʠʢʫ ʩʝʨʝʜʠʥʫ ʮʴʦʛʦ ʚʽʜʨʽʟʢʘ 

(ʨʠʩ.3.9,ʘ). ʎʝ ʜʦʟʚʦʣʷʻ ʰʚʠʜʰʝ 

ʽ ʟ ʤʝʥʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʯʘʩʫ ʟʥʘ-

ʭʦʜʠʪʠ Ὅ̋  ̑ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ὟȢ 

 ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ 

ʧʠʪʦʤʦʛʦ ʟʘʨʷʜʫ ▄Ⱦ□▄. ʇʠʪʦ-

ʤʠʡ ʟʘʨʷʜ ʝʣʝʢʪʨʦʥʘ ὩȾά  ʤʦʞ-

ʥʘ ʚʠʟʥʘʯʘʪʠ ʟʘ ʬʦʨʤʫʣʦ  ʁ(3.17) 

ʟʘ ʦʜʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ Ὗ  ʽ Ὅ̋ .̑ 

ʎʝ ʙʫʜʝ ʥʝʪʦʯʥʦ, ʪʘʢ ʷʢ ʚʩʴʦʛʦ 

ʦʜʥʝ ʚʠʤʽʨʶʚʘʥʥʷ. ɼʣʷ ʙʽʣʴʰ 

ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ 

ὩȾά  ʟʘ ʬʦʨʤʫʣʦʶ (3.17) ʧʦʪʨʽ-

ʙʥʦ ʧʨʦʚʝʩʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʘʥʦʜʥʦʾ ʥʘʧʨʫʛʠ 

Ὗ  ʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ Ὗ  

ʚʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ 

Ὅ̋.̑ ɿʛʽʜʥʦ ʬʦʨʤʫʣʠ (3.18) ʟʘʣʝ-

ʞʥʽʩʪʴ ὯὟ  ὪὍ̋  ̑ʙʫʜʝ ʣʽʥʽʡ-

ʥʦʶ ʚ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʷʭ ὯὟ  ʽ 

Ὅ̋,̑ ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.3.10.  

 

ʈʠʩ.3.10. 

 ʇʨʷʤʫ ʣʽʥʽʶ ʧʨʦʚʦʜʠʤʦ 

ʤʽʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʪʦʯʢʘ-
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ʤʠ. ʅʘʭʠʣ ʮʽʻʾ ʧʨʷʤʦʾ ʣʽʥʽʾ 
Ў

Ў ̋̑
 

ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʽʡ ʚʝʣʠʯʠʥʽ 

ὩȾά. ɹʽʣʴʰʝ ʪʦʛʦ, ʤʦʞʥʘ ʚʠʢʦ-

ʨʠʩʪʘʪʠ ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜ-

ʨʘʪʽʚ ʽ ʤʘʪʝʤʘʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʧʨʦʛʨʘʤʠ ʦʧʨʘʮʶʚʘʪʠ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ. 

 ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠ-

ʟʥʘʯʠʪʠ ʩʘʤʫ ʚʝʣʠʯʠʥʫ ὩȾά, ʘ 

ʪʘʢʦʞ ʾʾ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ (ʧʦʭʠʙ-

ʢʫ). 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 

ʆʧʠʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘ-

ʥʦʚʢʠ 

ʇʨʠʥʮʠʧʦʚʫ ʝʣʝʢʪʨʠʯʥʫ 

ʩʭʝʤʫ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.3.11. 

ɾʠʚʣʝʥʥʷ ʫʩʪʘʥʦʚʢʠ ʟʜʽʡʩʥʶ-

ʻʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʜʞʝʨʝʣʦʤ 

ʞʠʚʣʝʥʥʷ çʋʀʇ-2è. ʅʠʪʢʘ ʨʦʟ-

ʞʘʨʝʥʥʷ ʜʽʦʜʘ ʞʠʚʠʪʴʩʷ ʚʽʜ ʚʠ-

ʭʦʜʫ ç6,3ɺè ʯʝʨʝʟ ʙʣʦʢ ʞʠʚʣʝʥ-

ʥʷ ʨʦʟʞʘʨʝʥʥʷ çɹʇʅè, ʱʦ ʟʘʭʠ-

ʱʘʻ ʥʠʪʢʫ ʨʦʟʞʘʨʝʥʥʷ ʚʽʜ ʧʝʨʝ-

ʚʘʥʪʘʞʝʥʴ. ʉʝʨʝʜʥʷ ʪʦʯʢʘ ʢʦʣʘ 

ʞʠʚʣʝʥʥʷ ʧʨʠʻʜʥʘʥʘ ʜʦ ʤʽʥʫʩʘ 

ʜʞʝʨʝʣʘ ʘʥʦʜʥʦʾ ʥʘʧʨʫʛʠ. ɸʥʦʜ-

ʥʝ ʢʦʣʦ ʞʠʚʠʪʴʩʷ ʚʽʜ ʚʠʭʦʜʫ ç0-

50 ɺè, ʥʘʧʨʫʛʫ ʚʠʭʦʜʫ ʤʦʞʥʘ 

ʧʣʘʚʥʦ ʟʤʽʥʶʚʘʪʠ ʧʦʪʝʥʮʽʦʤʝʪ-

ʨʦʤ ʥʘ ʙʣʦʮʽ ʞʠʚʣʝʥʥʷ [15]. 

 

ʈʠʩ.3.11. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ. 

ʋ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʚʠ-

ʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʽʘʧʘʟʦʥ ʥʘʧʨʫʛʠ 

0-25 ɺ, ʪʦʤʫ ʥʘ ʚʭʦʜʽ ʚʩʪʘʥʦʚ-

ʣʶʶʪʴ ʧʦʜʽʣʴʥʠʢ ʥʘʧʨʫʛʠ R2 ʽ 

R3, ʱʦʙ ʚʙʝʨʝʛʪʠ ʫʩʪʘʥʦʚʢʫ ʚʽʜ 

ʧʝʨʝʚʘʥʪʘʞʝʥʴ. ɼʣʷ ʚʠʤʽʨʶʚʘʥ-

ʥʷ ʘʥʦʜʥʦʛʦ ʩʪʨʫʤʫ ʚʠʢʦʨʠʩʪʦ-

ʚʫʻʪʴʩʷ ʤʽʢʨʦʘʤʧʝʨʤʝʪʨ, ʜʦ ʷʢʦ-

ʛʦ ʧʽʜᾷʻʜʥʘʥʦ ʨʝʛʫʣʶʚʘʣʴʥʠʡ 
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ʰʫʥʪ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʨʫʯʢʫ ʰʫʥ-

ʪʘ ʚʠʥʝʩʝʥʦ ʥʘ ʧʝʨʝʜʥʶ ʧʘʥʝʣʴ 

ʫʩʪʘʥʦʚʢʠ. ʉʦʣʝʥʦʾʜ ʞʠʚʠʪʴʩʷ 

ʚʽʜ ʚʠʭʦʜʫ ç20-300ɺè ʙʣʦʢʘ ʞʠ-

ʚʣʝʥʥʷ. ʉʠʣʘ ʩʪʨʫʤʫ ʩʦʣʝʥʦʾʜʘ 

 

 

ʈʠʩ.3.12. ʃʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ. 

ʚʠʤʽʨʶʻʪʴʩʷ ʤʽʣʽʘʤʧʝʨʤʝʪʨʦʤ 

ʧʘʥʝʣʽ ʨʠʩ.3.12. ʉʪʨʫʤ ʩʦʣʝʥʦʾʜʘ 

ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ, ʨʝʛʫʣʶʶʯʠ 

ʥʘʧʨʫʛʫ ʥʘ ʚʭʦʜʽ ʙʣʦʢʘ ʞʠʚʣʝʥ-

ʥʷ. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ 

ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʨʫʯʢʠ ʧʦʪʝʥ-

ʮʽʦʤʝʪʨʽʚ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʥʘʧʨʫ-

ʛʫ ʚʠʭʦʜʽʚ ç20-300 ɺè ʽ ç0-50 ɺè, 

ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʢʨʘʡʥʻ ʣʽʚʝ 

ʧʦʣʦʞʝʥʥʷ. 

2. ʋʚʽʤʢʥʫʪʠ ʫʥʽʚʝʨʩʘʣʴʥʝ 

ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ çʋʀʇ-2è ʚ 

ʤʝʨʝʞʫ ʽ ʜʘʪʠ ʧʨʦʛʨʽʪʠʩʷ 5 ʭʚʠ-

ʣʠʥ. 

3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʪʝʥʮʽʦ-

ʤʝʪʨʘ ʚʩʪʘʥʦʚʠʪʠ ʨʦʙʦʯʫ ʘʥʦʜʥʫ 

ʥʘʧʨʫʛʫ Ὗ  ʚ ʤʝʞʘʭ ʨʦʙʦʯʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ç0-30 ɺè. ʇʦʚʝʨʪʘʶʯʠ 

ʨʫʯʢʫ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ ʰʫʥʪʘ 

ʜʦʤʦʛʪʠʩʷ, ʱʦʙ ʩʪʨʽʣʢʘ ʤʽʣʽʘʤ-

ʧʝʨʤʝʪʨʘ, ʱʦ ʚʠʤʽʨʶʻ ʘʥʦʜʥʠʡ 

ʩʪʨʫʤ Ὅ, ʟʥʘʭʦʜʠʣʘʩʴ ʫ ʦʩʪʘʥʥʽʡ 

ʪʨʝʪʠʥʽ ʰʢʘʣʠ (ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʩʪʨʫʤʫ ʚ ʩʦʣʝʥʦʾʜʽ, ʪʦʙʪʦ ʟʘ 

ʫʤʦʚʠ (Ὅ π). ɿʘʥʝʩʪʠ ʟʥʘʯʝʥʥʷ 

Ὗ  ʪʘ Ὅ  (Ὅ ʚʠʤʽʨʶʻʪʴʩʷ ʫ ʧʦʜʽ-
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ʣʢʘʭ ʰʢʘʣʠ ʤʽʢʨʦʘʤʧʝʨʤʝʪʨʘ) ʚ 

ʪʘʙʣʠʮʶ 3.1. 

4. ʈʫʯʢʦʶ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠ-

ʭʦʜʫ ç20-300ɺè ʟʙʽʣʴʰʫʚʘʪʠ 

ʩʪʨʫʤ ʩʦʣʝʥʦʾʜʘ Ὅ ʟ ʢʨʦʢʦʤ 5 ʤɸ 

ʚ ʜʽʘʧʘʟʦʥʽ 40 ï 80ʤɸ (ʦʙʣʘʩʪʴ 

ʰʚʠʜʢʦʛʦ ʩʧʘʜʫ ʘʥʦʜʥʦʛʦ ʩʪʨʫ-

ʤʫ). ɿʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ Ὅ  ʪʘ Ὅ 

ʟʘʥʝʩʪʠ ʫ ʪʘʙʣ.3.1. ʉʪʨʫʤ ʩʦʣʝ-

ʥʦʾʜʘ ʟʙʽʣʴʰʫʚʘʪʠ ʜʦ ʜʦʩʷʛʥʝʥʥʷ 

ʢʨʠʪʠʯʥʦʛʦ ʨʝʞʠʤʫ, ʪʦʙʪʦ ʜʦʤʦ-

ʛʪʠʩʷ ʩʪʨʽʤʢʦʛʦ ʟʤʝʥʰʝʥʥʷ ʘʥʦ-

ʜʥʦʛʦ ʩʪʨʫʤʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʩʪʨʫʤʫ ʩʦʣʝʥʦʾʜʘ. 

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ  

ʚʠʤʽʨʶʚʘʥʴ 

 1. ɼʣʷ ʚʩʽʭ ʟʥʘʯʝʥʴ 

ʥʘʧʨʫʛʠ Ὗ  ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ 

ʟʘʣʝʞʥʦʩʪʽ ʘʥʦʜʥʦʛʦ ʩʪʨʫʤʫ Ia 

ʚʽʜ ʩʪʨʫʤʫ ʩʦʣʝʥʦʾʜʫ Iʩ.  

 2. ɿʘ ʧʦʙʫʜʦʚʘʥʠʤʠ 

ʛʨʘʬʽʢʘʤʠ ʟʘʣʝʞʥʦʩʪʝʡ Ia ʚʽʜ Iʩ  

ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʠʯʥʽ ʩʪʨʫʤʠ Ὅ̋  ̑

(ʜʠʚ. ʜʦʜʘʪʢʠ 9, 10). 

 3. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ 

ʢʨʠʪʠʯʥʠʭ ʩʪʨʫʤʽʚ Ὅ̋  ̑ ʟʘʥʝʩʪʠ 

ʜʦ ʪʘʙʣʠʮʽ 3.3. ɿʘʧʦʚʥʠʪʠ 

ʪʘʙʣʠʮʶ 3.2. 

 4. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ 

ʟʘʣʝʞʥʦʩʪʽ kὟ  ʚʽʜ Ὅʢʨ
 . 

 5. ɿʘ ʥʘʭʠʣʦʤ 
Ў

Ў ʢʨ
 ʮʽʻʾ 

ʧʨʷʤʦʾ ʣʽʥʽʾ ʨʦʟʨʘʭʫʚʘʪʠ ʚʝʣʠ-

ʯʠʥʫ ὩȾά . 

 6. ɺʠʢʦʨʠʩʪʘʪʠ ʤʝʪʦʜ 

ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʽ ʤʘʪʝʤʘ-

ʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ 

ʚʠʟʥʘʯʠʪʠ ʥʘʭʠʣ ʧʨʷʤʦʾ ʣʽʥʽʾ 

Ў

Ў ʢʨ
 ʽ ʪʦʜʽ ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ὩȾάȢ 

 7. ɺʠʟʥʘʯʠʪʠ ʛʨʘʥʠʯʥʫ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ (ʧʦʭʠʙʢʫ) ʚʝʣʠ-

ʯʠʥʠ ὩȾάȢ ʇʨʦʛʨʘʤʘ ʜʘʻ 

ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʢʚʘʜʨʘʪʠʯʥʦʾ 

ʧʦʭʠʙʢʠ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯ-

ʥʦʛʦ ʚʝʣʠʯʠʥʠ ʥʘʭʠʣʫ ʧʨʷʤʦʾ 

Ў

Ў ʢʨ
Ȣ 
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 8. ʇʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʽ 

ʟʥʘʯʝʥʥʷ ὩȾά  ʟ ʡʦʛʦ ʪʘʙʣʠʯʥʦʶ 

ʚʝʣʠʯʠʥʦʶ. 

 9. ʅʘʧʠʩʘʪʠ ʚʠʩʥʦʚʢʠ ʧʦ 

ʨʦʙʦʪʽ. 

ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʽʚ ʜʠʚ. 

ʜʦʜʘʪʢʠ 9, 10. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʗʢ ʨʫʭʘʶʪʴʩʷ ʟʘʨʷʜʞʝʥʽ 

ʯʘʩʪʠʥʢʠ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ? 

2. ʗʢ ʨʫʭʘʶʪʴʩʷ ʟʘʨʷʜʞʝʥʽ 

ʯʘʩʪʠʥʢʠ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ? 

3. ʅʘʧʠʩʘʪʠ ʬʦʨʤʫʣʫ ʜʣʷ 

ʩʠʣʠ ʃʦʨʝʥʮʘ ʪʘ ʧʦʷʩʥʠʪʠ ʾʾ. 

4. ʏʠ ʟʤʽʥʶʻ ʤʘʛʥʽʪʥʝ ʧʦʣʝ 

ʝʥʝʨʛʽʶ ʟʘʨʷʜʞʝʥʦʾ ʯʘʩʪʠʥʢʠ, 

ʷʢʘ ʨʫʭʘʻʪʴʩʷ ʚ ʥʴʦʤʫ? ɺʽʜʧʦ-

ʚʽʜʴ ʧʦʷʩʥʠʪʠ. 

5. ɿʘʨʷʜʞʝʥʘ ʯʘʩʪʠʥʢʘ ʚʣʽʪʘʻ 

ʫ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʝʣʝ-

ʢʪʨʠʯʥʝ ʽ ʤʘʛʥʽʪʥʝ ʧʦʣʷ. ɿʘ ʷʢʦʾ 

ʫʤʦʚʠ ʯʘʩʪʠʥʢʘ ʙʫʜʝ ʨʫʭʘʪʠʩʴ 

ʨʽʚʥʦʤʽʨʥʦ ʽ ʧʨʷʤʦʣʽʥʽʡʥʦ? 

6. ɺʽʜ ʯʦʛʦ ʟʘʣʝʞʠʪʴ ʧʝʨʽʦʜ 

ʦʙʝʨʪʘʥʥʷ ʟʘʨʷʜʞʝʥʦʾ ʯʘʩʪʠʥʢʠ, 

ʷʢʘ ʨʫʭʘʻʪʴʩʷ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ? 

7. ʗʢʠʡ ʚʠʛʣʷʜ ʤʘʪʠʤʝ ʪʨʘʻʢ-

ʪʦʨʽʷ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʱʦ 

ʚʣʽʪʘʶʪʴ ʽʟ ʩʪʘʣʦʶ ʰʚʠʜʢʽʩʪʶ ὺ 

ʫ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʟ ʽʥʜʫʢʮʽʻʶ ὄ , 

ʷʢʱʦ ʘ) ὺᴆ ̂ ὄᴆ; ʙ) ὺᴆ ʫʪʚʦʨʶʻ ʟ ὄᴆ 

ʜʝʷʢʠʡ ʢʫʪ? ʇʦʷʩʥʽʪʴ ʚʽʜʧʦʚʽʜʴ. 

8. ʗʢ ʨʫʭʘʻʪʴʩʷ ʟʘʨʷʜʞʝʥʘ 

ʯʘʩʪʠʥʢʘ, ʱʦ ʚʣʽʪʘʻ ʚ ʝʣʝʢʪʨʠʯʥʝ 

ʧʦʣʝ, ʩʠʣʦʚʽ ʣʽʥʽʾ ʷʢʦʛʦ ʧʘʨʘʣʝ-

ʣʴʥʽ ʥʘʧʨʷʤʫ ʾʾ ʰʚʠʜʢʦʩʪʽ? 

9. ʗʢʽ ʤʦʞʣʠʚʽ ʪʨʘʻʢʪʦʨʽʾ 

ʨʫʭʫ ʝʣʝʢʪʨʦʥʽʚ ʚ ʤʘʛʥʝʪʨʦʥʽ 

ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʽʥʜʫʢʮʽʾ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ὄ (ʧʦʢʘʞʽʪʴ 

ʪʨʘʻʢʪʦʨʽʾ ʥʘ ʨʠʩʫʥʢʫ)? ʑʦ ʪʘʢʝ 

ʢʨʠʪʠʯʥʝ ʧʦʣʝ ὄ̋ ?̑ 

10. ʑʦ ʦʙʫʤʦʚʣʶʻ ʧʣʘʚʥʫ ʟʘ-

ʣʝʞʥʽʩʪʴ ʘʥʦʜʥʦʛʦ ʩʪʨʫʤʫ ʤʘʛ-

ʥʝʪʨʦʥʘ ʚʽʜ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ʚ ʩʦʣʝʥʦʾʜʽ Ὅ Ὢὄ ȩ 
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11. ʗʢ ʚʠʚʦʜʠʪʴʩʷ ʬʦʨʤʫʣʘ 

ʜʣʷ ʚʝʣʠʯʠʥʠ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦ-

ʛʦ ʧʦʣʷ ʚʩʝʨʝʜʠʥʽ ʙʝʟʤʝʞʥʦ ʜʦʚ-

ʛʦʛʦ ʩʦʣʝʥʦʾʜʘ? 

12. ʗʢ ʚʧʣʠʚʘʻ ʟʤʽʥʘ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʝʣʝʢʪʨʠʯʥʦʛʦ Ὁ ʽ ʤʘʛʥʽʪ-

ʥʦʛʦ ὄ ʧʦʣʽʚ ʥʘ ʬʦʨʤʫ ʪʨʘʻʢʪʦ-

ʨʽʾ ʨʫʭʫ ʝʣʝʢʪʨʦʥʘ ʚ ʜʘʥʽʡ ʣʘʙʦ-

ʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ? 

13. ʏʠ ʧʦʪʨʽʙʥʝ ʜʣʷ ʨʦʟʨʘʭʫʥ-

ʢʽʚ ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʘʥʦʜʥʦ-

ʛʦ ʩʪʨʫʤʫ Ὅ? 

14. ʑʦ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ 

ʧʠʪʦʤʦʛʦ ʟʘʨʷʜʫ ʝʣʝʢʪʨʦʥʘ 

Ὡάϳ  ʚ ʜʘʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦ-

ʙʦʪʽ? 

15. ʗʢʠʡ ʧʨʠʣʘʜ ʥʘʟʠʚʘʻʪʴʩʷ 

ʤʘʛʥʝʪʨʦʥʦʤ? ʗʢʽ ʬʽʟʠʯʥʽ ʷʚʠʱʘ 

ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʡʦʛʦ ʨʦʙʦʪʠ? ɼʝ 

ʥʘ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʤʘʛʥʝʪʨʦʥʠ? 
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ʊʘʙʣʠʮʷ 3.1 
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ʊʘʙʣʠʮʷ 3.2 

ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ k: 

ʈ, ɻʥ/ʤ  

n, 1/ʤ  

ὶ, ʤ  

k = , 

ɸ2ʂʣ/ʢʛϽɺ 

 

 

 

ʊʘʙʣʠʮʷ 3.3 
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4.ɺʠʚʯʝʥʥʷ ʤʘʛʥʽʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʝʨʦʤʘʛʥʝʪʠʢʘ ʫ 

ʟʤʽʥʥʠʭ ʤʘʛʥʽʪʥʠʭ ʧʦʣʷʭ 

ʄʝʪʘ ʨʦʙʦʪʠ 

1. ɼʦʩʣʽʜʠʪʠ ʧʨʦʮʝʩʠ ʥʘ-

ʤʘʛʥʽʯʫʚʘʥʥʷ ʪʘ ʧʝʨʝʤʘʛʥʽʯʫ-

ʚʘʥʥʷ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʫ ʟʤʽʥʥʦ-

ʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ. 

 2. ɼʦʩʣʽʜʠʪʠ ʟʘʣʝʞʥʽʩʪʴ 

ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʪʘ ʧʨʦ-

ʥʠʢʥʦʩʪʽ ʬʝʨʦʤʘʛʥʝʪʠʢʘ ʚʽʜ ʥʘ-

ʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

 3. ɺʠʟʥʘʯʠʪʠ ʟʘʣʠʰʢʦʚʫ 

ʽʥʜʫʢʮʽʶ, ʢʦʝʨʮʠʪʠʚʥʫ ʩʠʣʫ ʽ 

ʤʘʢʩʠʤʘʣʴʥʫ ʤʘʛʥʽʪʥʫ ʧʨʦʥʠʢ-

ʥʽʩʪʴ. 

 4.ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʦ 

ʨʦʙʦʪʽ. 

ʊʝʦʨʝʪʠʯʥʘ ʯʘʩʪʠʥʘ 

ʅʘʤʘʛʥʽʯʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱ 

 ɼʦʩʽ ʤʠ ʨʦʟʛʣʷʜʘʣʠ ʤʘʛ-

ʥʽʪʥʝ ʧʦʣʝ ʫ ʚʘʢʫʫʤʽ. ʗʢʱʦ ʧʨʦ-

ʚʽʜʥʠʢʠ ʟʽ ʩʪʨʫʤʦʤ ʨʦʟʤʽʱʝʥʽ ʥʝ 

ʫ ʚʘʢʫʫʤʽ, ʘ ʚ ʽʥʰʦʤʫ ʩʝʨʝʜʦʚʠ-

ʱʽ, ʪʦ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʟʤʽʥʶʻʪʴʩʷ. 

 ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʨʝʯʦʚʠʥʠ 

ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʥʘʤʘʛʥʽʯʫ-

ʶʪʴʩʷ, ʪʦʙʪʦ ʩʘʤʽ ʩʪʘʶʪʴ ʜʞʝʨʝ-

ʣʘʤʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʈʝʟʫʣʴ-

ʪʫʶʯʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʚ ʩʝʨʝʜʦ-

ʚʠʱʽ ʻ ʩʫʤʦʶ ʧʦʣʽʚ, ʷʢʽ ʩʪʚʦʨʶ-

ʶʪʴʩʷ ʧʨʦʚʽʜʥʠʢʘʤʠ ʟʽ ʩʪʨʫʤʦʤ 

ὄᴆ  ̔  ʥʘʤʘʛʥʽʯʝʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ 

ὄᴆ, ʽ ʪʦʤʫ ʦʙʠʜʚʘ ʧʦʣʷ ʚ ʩʫʤʽ 

ʜʘʶʪʴ ʨʝʟʫʣʴʪʫʶʯʝ ʧʦʣʝ 

ὄᴆ ὄᴆ ὄᴆȢ       τȢρ 

ʈʝʯʦʚʠʥʠ, ʷʢʽ ʟʜʘʪʥʽ ʥʘʤʘʛʥʽʯʫ-

ʚʘʪʠʩʴ, ʥʘʟʠʚʘʶʪʴʩʷ ʤʘʛʥʝʪʠʢʘ-

ʤʠ. ɿʛʽʜʥʦ ʛʽʧʦʪʝʟʠ ɸʤʧʝʨʘ, 

ʧʨʠʯʠʥʘ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʧʦʣʷʛʘʻ 

ʚ ʪʦʤʫ, ʱʦ ʚ ʫʩʽʭ ʨʝʯʦʚʠʥʘʭ ʽʩ-

ʥʫʶʪʴ ʥʘʡʜʨʽʙʥʽʰʽ ʝʣʝʢʪʨʠʯʥʽ 

ʩʪʨʫʤʠ, ʷʢʽ ʟʘʤʠʢʘʶʪʴʩʷ ʚ ʤʝʞʘʭ 

ʢʦʞʥʦʛʦ ʘʪʦʤʘ (ʤʦʣʝʢʫʣʷʨʥʽ 

ʩʪʨʫʤʠ, ʨʠʩ.4.1). ʂʦʞʥʠʡ ʪʘʢʠʡ 

ʩʪʨʫʤ ʤʘʻ ʤʘʛʥʽʪʥʠʡ ʤʦʤʝʥʪ ʽ 

ʩʪʚʦʨʶʻ ʚ ʦʪʦʯʫʶʯʦʤʫ ʧʨʦʩʪʦʨʽ 

ʤʘʛʥʽʪʥʝ ʧʦʣʝ. ʋ ʚʽʜʩʫʪʥʦʩʪʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ʤʦʣʝʢʫʣʷʨʥʽ ʩʪʨʫʤʠ ʦʨʽʻʥʪʦʚʘʥʽ 

ʭʘʦʪʠʯʥʦ ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʾʭʥʻ 
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ʩʫʤʘʨʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ. ʇʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦ-

ʣʷ ʤʘʛʥʽʪʥʽ ʤʦʤʝʥʪʠ ʤʦʣʝʢʫʣ 

ʦʨʽʻʥʪʫʶʪʴʩʷ ʧʦ ʧʦʣʶ ρ ʚʥʘ-

ʩʣʽʜʦʢ ʯʦʛʦ ʤʘʛʥʝʪʠʢ ʥʘʤʘʛʥʽʯʫ-

ʻʪʴʩʷ ï ʡʦʛʦ ʩʫʤʘʨʥʠʡ ʤʘʛʥʽʪʥʠʡ 

ʤʦʤʝʥʪ ʩʪʘʻ ʚʽʜʤʽʥʥʠʤ ʚʽʜ ʥʫʣʷ.  

 

ʈʠʩ.4.1. 

 ʄʘʛʥʽʪʥʽ ʧʦʣʷ ʦʢʨʝʤʠʭ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫʤʽʚ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʞʝ ʥʝ ʢʦʤʧʝʥʩʫʶʪʴ 

ʦʜʠʥ ʦʜʥʦʛʦ ʽ ʚʠʥʠʢʘʻ ʜʝʷʢʝ ʩʝ-

ʨʝʜʥʻ ʧʦʣʝ ὄᴆ. ʊʦʤʫ ʥʘʤʘʛʥʽʯʝ-

ʥʠʡ ʤʘʛʥʝʪʠʢ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠ-

ʪʠ ʷʢ ʩʠʩʪʝʤʫ ʥʘʡʜʨʽʙʥʽʰʠʭ ʦʨʽ-

ʻʥʪʦʚʘʥʠʭ ʩʪʨʫʤʽʚ (ʨʠʩ.4.1). 

ʋ ρ ʤʠ ʙʘʯʠʣʠ, ʱʦ ʚʩʽ 

ʤʘʛʥʽʪʥʽ ʜʽʾ ʟʘʤʢʥʫʪʠʭ ʩʪʨʫʤʽʚ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʭ ʤʘʛʥʽʪʥʠʤ ʤʦ-

ʤʝʥʪʦʤ: 

ὴᴆ ὍὛὲᴆȟ 

ʷʢʠʡ ʫʪʚʦʨʶʻ ʟʽ ʩʪʨʫʤʦʤ ʧʨʘʚʦ-

ʛʚʠʥʪʦʚʫ ʩʠʩʪʝʤʫ. ʂʦʞʥʠʡ ʤʦʣʝ-

ʢʫʣʷʨʥʠʡ ʩʪʨʫʤ ʫ ʤʘʛʥʝʪʠʢʫ ʤʘʻ 

ʧʝʚʥʠʡ ʤʘʛʥʽʪʥʠʡ ʤʦʤʝʥʪ, ʘ 

ʦʪʞʝ, ʽ ʤʘʛʥʝʪʠʢ ʫ ʮʽʣʦʤʫ ʧʨʠ 

ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʥʘʙʫʚʘʻ ʤʘʛʥʽʪ-

ʥʦʛʦ ʤʦʤʝʥʪʫ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ 

ʚʝʢʪʦʨʥʽʡ ʩʫʤʽ ʤʦʤʝʥʪʽʚ ʫʩʽʭ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫʤʽʚ. ʊʦʤʫ 

ʤʘʛʥʽʪʥʠʡ ʩʪʘʥ ʨʝʯʦʚʠʥʠ ʤʦʞʥʘ 

ʮʽʣʢʦʤ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʤʘʛʥʽʪ-

ʥʠʤ ʤʦʤʝʥʪʦʤ ʡʦʛʦ ʦʜʠʥʠʮʽ 

ʦʙôʻʤʫ. ʎʷ ʚʝʣʠʯʠʥʘ ʥʘʟʠʚʘʻʪʴʩʷ 

ʚʝʢʪʦʨʦʤ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʽ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʙʫʢʚʦʶ  ὐᴆ. ʗʢʱʦ 

ʤʘʛʥʝʪʠʢ ʥʘʤʘʛʥʽʯʝʥʠʡ ʥʝʦʜʥʦ-

ʨʽʜʥʦ, ʪʦ ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ ʚ ʜʘʥʽʡ 

ʪʦʯʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʚʠʨʘʟʦʤ: 

ὐᴆ
В ὴᴆЎ

Ўὠ
ȟ       τȢς 
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ʜʝ Ўὠ ʬʽʟʠʯʥʦ ʥʝʩʢʽʥʯʝʥʥʦ 

ʤʘʣʠʡ ʦʙôʻʤ, ʚʟʷʪʠʡ ʙʽʣʷ ʪʦʯʢʠ, 

ʷʢʫ ʨʦʟʛʣʷʜʘʻʤʦ, ὴᴆ ï ʤʘʛʥʽʪʥʠʡ 

ʤʦʤʝʥʪ ʦʢʨʝʤʦʾ ʤʦʣʝʢʫʣʠ. ʉʫ-

ʤʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦ ʚʩʽʭ 

ʤʦʣʝʢʫʣʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʦʙôʻʤʽ Ўὠ. 

 ɺʝʢʪʦʨ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʻ 

ʦʩʥʦʚʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʘʛʥʽʪʥʠʡ ʩʪʘʥ 

ʨʝʯʦʚʠʥʠ. ɿʥʘʶʯʠ ʚʝʢʪʦʨ ʥʘʤʘ-

ʛʥʽʯʫʚʘʥʥʷ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʷʢʦʛʦ-

ʥʝʙʫʜʴ ʪʽʣʘ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʽ 

ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʷʢʝ ʩʪʚʦʨʶʻʪʴʩʷ 

ʥʘʤʘʛʥʽʯʝʥʠʤ ʪʽʣʦʤ, ʱʦ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ. ɿʘʜʘʯʘ ʟʥʘʯʥʦ 

ʩʧʨʦʱʫʻʪʴʩʷ, ʷʢʱʦ ʚʝʢʪʦʨ 

ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʦʜʥʘʢʦʚʠʡ ʚ ʫʩʽʭ 

ʪʦʯʢʘʭ ʤʘʛʥʝʪʠʢʘ (ʦʜʥʦʨʽʜʥʝ 

ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ). ʋ ʮʴʦʤʫ ʚʠ-

ʧʘʜʢʫ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʤʦʣʝʢʫ-

ʣʷʨʥʠʭ ʩʪʨʫʤʽʚ ʧʨʠʣʝʛʣʽ ʾʭʥʽ 

ʚʽʜʨʽʟʢʠ, ʱʦ ʤʘʶʪʴ ʧʨʦʪʠʣʝʞʥʽ 

ʥʘʧʨʷʤʠ ʩʪʨʫʤʽʚ, ʚʟʘʻʤʥʦ 

ʢʦʤʧʝʥʩʫʶʪʴʩʷ ʽ ʟʘʣʠʰʘʶʪʴʩʷ 

ʪʽʣʴʢʠ ʚʽʜʨʽʟʢʠ ʩʪʨʫʤʽʚ, ʷʢʽ 

ʧʨʠʣʷʛʘʶʪʴ ʜʦ ʧʦʚʝʨʭʥʽ 

ʤʘʛʥʝʪʠʢʘ. ʊʦʤʫ ʜʽʷ ʚʩʽʭ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫʤʽʚ ʙʫʜʝ ʪʘʢʘ 

ʩʘʤʘ, ʷʢ ʜʽʷ ʜʝʷʢʦʛʦ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʨʫʤʫ, ʷʢʠʡ 

ʦʙʪʽʢʘʻ ʥʘʤʘʛʥʽʯʝʥʠʡ ʤʘʛʥʝʪʠʢ 

(ʨʠʩ.4.1). ʋ ʮʴʦʤʫ ʨʦʟʫʤʽʥʥʽ 

ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʧʨʠ ʚʩʫʚʘʥʥʽ 

ʚ ʩʦʣʝʥʦʾʜ ʟʘʣʽʟʥʦʛʦ ʦʩʝʨʜʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʦʩʝʨʜʷ ʥʽʙʠ ʚʠʥʠʢʘʶʪʴ 

ʜʦʜʘʪʢʦʚʽ ʥʝʚʠʜʠʤʽ ʘʤʧʝʨ-ʚʠʪʢʠ, 

ʷʢʽ ʜʦʜʘʶʪʴʩʷ ʜʦ ʘʤʧʝʨ-ʚʠʪʢʽʚ 

ʥʘʤʘʛʥʽʯʝʥʦʾ ʢʦʪʫʰʢʠ (ʨʠʩ.4.2). 

 

ʈʠʩ.4.2. ʇʦʚʝʨʭʥʝʚʽ ʩʪʨʫʤʠ ʚ ʥʘ-

ʤʘʛʥʽʯʝʥʦʤʫ ʮʠʣʽʥʜʨʽ. 

 ɺʝʣʠʯʠʥʘ ʟʘʟʥʘʯʝʥʦʛʦ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʨʫʤʫ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤ ʥʘʤʘʛʥʽʯʫʚʘʥ-
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ʥʷ ὐᴆ. ʈʦʟʛʣʷʥʝʤʦ ʚ ʦʜʥʦʨʽʜʥʦʤʫ 

ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ (ʜʦʚʛʠʡ ʩʦʣʝʥʦ-

ʾʜ) ʜʦʩʠʪʴ ʜʦʚʛʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ 

ʩʪʨʠʞʝʥʴ (ʨʠʩ.4.2) ʽ ʧʦʟʥʘʯʠʤʦ 

ʯʝʨʝʟ Ὥ ʣʽʥʽʡʥʫ ʛʫʩʪʠʥʫ ʧʦʚʝʨʭ-

ʥʝʚʦʛʦ ʩʪʨʫʤʫ, ʪʦʙʪʦ ʚʝʣʠʯʠʥʫ 

ʩʪʨʫʤʫ ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ 

ʩʪʨʠʞʥʷ. ʊʦʜʽ ʧʦʚʥʘ ʚʝʣʠʯʠʥʘ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʨʫʤʫ ʩʪʨʠʞʥʷ ʻ 

Ὥὰ, ʜʝ ὰ ï ʜʦʚʞʠʥʘ ʩʪʨʠʞʥʷ. ʗʢ-

ʱʦ Ὓ ï ʧʣʦʱʘ ʧʝʨʝʨʽʟʫ ʩʪʨʠʞʥʷ, 

ʪʦ ʚʝʣʠʯʠʥʘ ʡʦʛʦ ʤʘʛʥʽʪʥʦʛʦ 

ʤʦʤʝʥʪʘ ʜʦʨʽʚʥʶʻ: 

ὭὰὛὭὠ 

(ὠ  ʦʙôʻʤ ʩʪʨʠʞʥʷ). ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ ὐ, ʮʝʡ ʩʘʤʠʡ ʤʦʤʝʥʪ ʜʦʨʽ-

ʚʥʶʻ ὐὠ. ʇʨʠʨʽʚʥʶʶʯʠ ʦʙʠʜʚʘ 

ʚʠʨʘʟʠ, ʤʠ ʟʥʘʭʦʜʠʤʦ: 

ὐ  ὭȢ              τȢσ 

 ʇʨʠ ʦʜʥʦʨʽʜʥʦʤʫ ʥʘʤʘʛ-

ʥʽʯʫʚʘʥʥʽ ʟʥʘʯʝʥʥʷ ʥʘʤʘʛʥʽʯʝʥʥʷ 

ὐ ʜʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʣʽʥʽʡʥʫ ʛʫʩ-

ʪʠʥʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʨʫʤʫ ʤʘʛ-

ʥʝʪʠʢʘ. 

 ʇʦʣʝ ὄᴆ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ 

ʧʦʣʝ  ὄᴆ, ʥʝ ʤʘʻ ʜʞʝʨʝʣ (ʤʘʛʥʽʪ-

ʥʠʭ ʟʘʨʷʜʽʚ). ʊʦʤʫ ʧʦʪʽʢ ʨʝʟʫʣʴ-

ʪʫʶʯʦʛʦ ʧʦʣʷ (4.1) ʯʝʨʝʟ ʟʘ-

ʤʢʥʫʪʫ ʧʦʚʝʨʭʥʶ ʜʦʨʽʚʥʶʻ ʥʫ-

ʣʶ: 

ὄᴆὨὛᴆ  

Ḃ ὄᴆὨὛᴆ Ḃ ὄᴆὨὛᴆ πȢ  τȢτ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʦʨʝʤʘ 

ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ ɻʘʫʩʘ 

ʩʧʨʘʚʝʜʣʠʚʘ ʥʝ ʪʽʣʴʢʠ ʜʣʷ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʫ ʚʘʢʫʫʤʽ, ʘʣʝ ʽ 

ʜʣʷ ʧʦʣʷ ʫ ʨʝʯʦʚʠʥʽ. 

 ɿʘʢʦʥ ʧʦʚʥʦʛʦ ʩʪʨʫʤʫ ʜʣʷ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʨʝʯʦʚʠʥʽ. ʅʘ-

ʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʄʘ-

ʛʥʽʪʥʘ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʽ ʧʨʦʥʠ-

ʢʥʽʩʪʴ. 

 ɿʘʧʠʰʝʤʦ ʟʘʢʦʥ ʧʦʚʥʦʛʦ 

ʩʪʨʫʤʫ ʜʣʷ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʤʘʛ-

ʥʽʪʥʦʛʦ ʧʦʣʷ (4.1) ʚ ʨʝʯʦʚʠʥʽ: 

Ḃ ᴆᴆ
ː Ḃ ᴆ ᴆ

ː
 Ḃ ᴆ ᴆ
ː

В В̍̏ȟ̌
 (4.5) 
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ʜʝ ВὍ ï ʘʣʛʝʙʨʘʾʯʥʘ ʩʫʤʘ ʤʘʢ-

ʨʦʩʪʨʫʤʽʚ (ʩʪʨʫʤʽʚ ʧʨʦʚʽʜʥʦʩʪʽ), 

ВὍ̍̏ ̌ï ʘʣʛʝʙʨʘʾʯʥʘ ʩʫʤʘ ʤʽʢʨʦ-

ʩʪʨʫʤʽʚ (ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫʤʽʚ), 

ʱʦ ʦʭʦʧʣʶʶʪʴʩʷ ʟʘʜʘʥʠʤ ʢʦʥ-

ʪʫʨʦʤ ɻ. ɿ ʢʦʥʪʫʨʦʤ ɻ ʟʚô̫ ʟʘʥʘ 

ʜʝʷʢʘ ʧʦʚʝʨʭʥʷ S (ʨʠʩ.4.3). ʊʦʤʫ 

Ὅ̍̏̌ ᴆ̍̏Ͻ̌ὨὛᴆȟ   τȢφ 

ʜʝ ᴆ̍̏ ̌ï ʛʫʩʪʠʥʘ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʩʪʨʫʤʽʚ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʥʘ-

ʯʝʥʴ ʚʝʢʪʦʨʘ ὄᴆ, ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨ-

ʛʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ᴆ̍̏.̌ ʑʦʙ ʦʙʽʡʪʠ 

ʮʶ ʪʨʫʜʥʽʩʪʴ, ʟʥʘʡʜʝʤʦ ʪʘʢʫ  

 
ʈʠʩ.4.3. 

ʜʦʧʦʤʽʞʥʫ ʬʽʟʠʯʥʫ ʚʝʣʠʯʠʥʫ, 

ʮʠʨʢʫʣʷʮʽʷ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʣʠʰʝ ʩʠʣʦʶ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ 

ʩʪʨʫʤʽʚ. ʑʦʙ ʚʩʪʘʥʦʚʠʪʠ ʚʠʜ 

ʮʽʻʾ ʜʦʧʦʤʽʞʥʦʾ ʚʝʣʠʯʠʥʠ, ʚʠʨʘ-

ʟʠʤʦ ʩʫʤʫ ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫ-

ʤʽʚ ᴆ̍̏ ̌ ʯʝʨʝʟ ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ 

ʤʘʛʥʝʪʠʢʘ. 

 ʎʷ ʩʫʤʘ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʩʪʨʫʤʽʚ (4.6), ʷʢʽ ʦʭʦʧʣʶʶʪʴʩʷ 

ʢʦʥʪʫʨʦʤ ɻ, ʜʦʨʽʚʥʶʻ: 

ᴆ̍̏Ͻ̌ὨὛᴆ ὐᴆὨὰᴆȢ    
ː

  τȢχ 

 ɯʟ ʚʨʘʭʫʚʘʥʥʷʤ (4.7), (4.5) 

ʤʦʞʥʘ ʧʝʨʝʧʠʩʘʪʠ ʪʘʢ: 

ὄᴆ

ʈ
ὐᴆὨὰᴆ ὍȢ  τȢψ

ː

 

ɺʠʨʘʟ ʚ ʜʫʞʢʘʭ ʬʦʨʤʫʣʠ (4.8) 

Ὄᴆ
ὄᴆ

ʈ
ὐᴆ               τȢω 

ʽ ʻ ʰʫʢʘʥʘ ʜʦʧʦʤʽʞʥʘ ʚʝʣʠʯʠʥʘ, 

ʮʠʨʢʫʣʷʮʽʷ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʣʠʰʝ ʤʘʢʨʦʩʢʦʧʽʯʥʠʤʠ ʩʪʨʫʤʘ-

ʤʠ ʽ (4.8) ʧʝʨʝʧʠʰʝʪʴʩʷ ʪʘʢ: 

Ὄᴆ
ː

Ὠὰᴆ ὍȢ       τȢρπ 
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ɺʝʢʪʦʨ Ὄᴆ  ̤̝̠̎́̈̉̃́̓̒ ʥʘʧʨʫ-

ʞʝʥʽʩʪʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ʆʪʨʠʤʘʥʘ ʬʦʨʤʫʣʘ (4.10) 

ʚʠʨʘʞʘʻ ʪʝʦʨʝʤʫ ʧʨʦ ʮʠʨʢʫʣʷ-

ʮʽʶ ʚʝʢʪʦʨʘ Ὄᴆ (ʟʘʢʦʥ ʧʦʚʥʦʛʦ 

ʩʪʨʫʤʫ ʜʣʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ 

ʩʝʨʝʜʦʚʠʱʽ): ʮʠʨʢʫʣʷʮʽʷ ʚʝʢʪʦʨʘ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ʧʦ ʜʝʷʢʦʤʫ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ 

ʜʦʨʽʚʥʶʻ ʘʣʛʝʙʨʘʾʯʥʽʡ ʩʫʤʽ ʤʘʢ-

ʨʦʩʢʦʧʽʯʥʠʭ ʩʪʨʫʤʽʚ, ʱʦ ʦʭʦʧ-

ʣʶʶʪʴʩʷ ʮʠʤ ʢʦʥʪʫʨʦʤ. 

 ʅʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ Ὄᴆ ʻ ʘʥʘʣʦʛʦʤ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʟʤʽʱʝʥʥʷ Ὀᴆ ʜʣʷ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʦʣʷ. 

 ʋ ʚʘʢʫʫʤʽ  ὐᴆ π, ʪʦʤʫ 

Ὄᴆ ὄᴆʈ  ̔

ὄᴆ ʈὌᴆȢ τȢρρ 

 ʗʢ ʧʦʢʘʟʫʶʪʴ ʜʦʩʣʽʜʠ, ʚ 

ʥʝʩʠʣʴʥʠʭ ʤʘʛʥʽʪʥʠʭ ʧʦʣʷʭ ʥʘ-

ʤʘʛʥʽʯʝʥʽʩʪʴ ὐᴆ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡ-

ʥʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ Ὄᴆ, ʱʦ ʚʠ-

ʢʣʠʢʘʻ ʥʘʤʘʛʥʽʯʝʥʥʷ, ʪʦʙʪʦ 

ὐᴆ ʔὌᴆȟ  τȢρς 

ʜʝ ʔ ï ʤʘʛʥʽʪʥʘ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ 

ʨʝʯʦʚʠʥʠ. ʊʦʜʽ (4.9) ʽʟ ʚʨʘʭʫʚʘʥ-

ʥʷʤ (4.12) ʧʝʨʝʧʠʰʝʪʴʩʷ ʪʘʢ: 

Ὄᴆ 
ὄᴆ

ʈ ρ ʔ
Ȣ          τȢρσ 

ɹʝʟʨʦʟʤʽʨʥʘ ʚʝʣʠʯʠʥʘ 

ʈ ρ ʔ                τȢρτ 

ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦʶ ʤʘʛʥʽʪ-

ʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ ʨʝʯʦʚʠʥʠ. 

 ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʽʝʣʝʢʪʨʠ-

ʯʥʦʾ ʩʧʨʠʷʪʣʠʚʦʩʪʽ ʔ, ʷʢʘ ʤʦʞʝ 

ʤʘʪʠ ʪʽʣʴʢʠ ʧʦʟʠʪʠʚʥʽ ʟʥʘʯʝʥʥʷ 

(ʧʦʣʷʨʠʟʦʚʘʥʽʩʪʴ ὖᴆ ʚ ʽʟʦʪʨʦʧʥʦ-

ʤʫ ʜʽʝʣʝʢʪʨʠʢʫ ʟʘʚʞʜʠ ʥʘʧʨʘʚ-

ʣʝʥʘ ʧʦ ʧʦʣʶ Ὁᴆ), ʤʘʛʥʽʪʥʘ 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʔ  ʙʫʚʘʻ ʷʢ ʧʦ-

ʟʠʪʠʚʥʘ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʘ. ʊʦʤʫ 

ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʈ ʤʦʞʝ 

ʙʫʪʠ ʷʢ ʙʽʣʴʰʘ ʦʜʠʥʠʮʽ, ʪʘʢ ʽ 

ʤʝʥʰʘ ʦʜʠʥʠʮʽ. 
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 ɯʟ ʚʨʘʭʫʚʘʥʥʷʤ (4.14) ʬʦ-

ʨʤʫʣʘ (4.13) ʧʨʠʡʤʝ ʚʠʛʣʷʜ: 

ὄᴆ ʈʈὌᴆȢ            τȢρυ 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʧʨʫʞʝ-

ʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ Ὄᴆ ̒ 

ʚʝʢʪʦʨ, ʷʢʠʡ ʤʘʻ ʪʦʡ ʞʝ 

ʥʘʧʨʷʤʦʢ, ʱʦ ʽ ʚʝʢʪʦʨ ὄᴆ, ʘʣʝ ʚ 

ʈʈ ʨʘʟ ʤʝʥʰʫ ʟʘ ʤʦʜʫʣʝʤ 

ʚʝʣʠʯʠʥʫ (ʚ ʘʥʽʟʦʪʨʦʧʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʚʝʢʪʦʨʠ Ὄᴆ   ̔ ὄᴆ, 

ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ 

ʟʘ ʥʘʧʨʷʤʢʦʤ). 

 ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʘʛʥʝʪʠ-

ʢʽʚ. ʌʦʨʤʫʣʘ (4.12) ʚʠʟʥʘʯʘʻ 

ʤʘʛʥʽʪʥʫ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʔ ʦʜʠ-

ʥʠʮʽ ʦʙôʻʤʫ ʨʝʯʦʚʠʥʠ. ɿʘʤʽʩʪʴ 

ʮʽʻʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʯʘʩʪʦ ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ 

ʜʣʷ ʦʜʥʦʛʦ ʢʽʣʦʤʦʣʷ ʨʝʯʦʚʠʥʠ, 

ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʢʽʣʦʤʦʣʷʨʥʦʶ ʔ̋  ̍

(ʜʣʷ ʭʽʤʽʯʥʦ ʧʨʦʩʪʠʭ ʨʝʯʦʚʠʥ 

ʢʽʣʦʘʪʦʤʥʦʶ ʔ̋́.̓ ʆʯʝʚʠʜʥʦ, 

ʱʦ ʔ̋  ̍ʔ̋́  ̓ ʤʘʻ ʨʦʟʤʽʨʥʽʩʪʴ 

̍ ̝̋̍̏̌ȟϳ ̍ ̋́̓ϳ Ȣ 

 ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʢʫ ʽ 

ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠ-

ʚʦʩʪʽ ʚʩʽ ʤʘʛʥʝʪʠʢʠ ʧʦʜʽʣʷʶʪʴʩʷ 

ʥʘ ʪʨʠ ʛʨʫʧʠ: 

1) ɼʽʘʤʘʛʥʝʪʠʢʠ, ʫ ʷʢʠʭ ʔ 

ʚʽʜôʻʤʥʘ ʽ ʤʘʣʘ ʟʘ ʘʙʩʦʣʶʪʥʦʶ 

ʚʝʣʠʯʠʥʦʶ (ʔ̋  ̍ͯ ρπ

ρπ   ̍ Ⱦ̋ ̝̍̏̌). ɼʦ ʪʘʢʠʭ ʨʝ-

ʯʦʚʠʥʠ ʚʽʜʥʦʩʷʪʴʩʷ: ʚʫʛʣʝʢʠʩʣʦ-

ʪʘ, ʚʦʜʘ, ʩʨʽʙʣʦ, ʚʽʩʤʫʪ, ʤʽʜʴ, 

ʮʠʥʢ, ʟʦʣʦʪʦ, ʘʨʛʦʥ ʪʘ ʽʥʰʽ. ɼʽʘ-

ʤʘʛʥʝʪʠʢʠ ʧʦʩʣʘʙʣʶʶʪʴ ʟʦʚʥʽ-

ʰʥʻ ʤʘʛʥʽʪʥʝ ʧʦʣʝ. ɺʽʜôʻʤʥʝ 

ʟʥʘʯʝʥʥʷ ʔ   ʚ ʜʽʘʤʘʛʥʝʪʠʢʘʭ 

ʦʟʥʘʯʘʻ, ʱʦ ʚ ʮʠʭ ʨʝʯʦʚʠʥʘʭ 

ʚʝʢʪʦʨ ʥʘʤʘʛʥʽʯʝʥʥʷ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʧʨʦʪʠʣʝʞʥʦ ʟʦʚʥʽʰʥʴʦʤʫ 

(ʥʘʤʘʛʥʽʯʫʶʯʦʤʫ) ʧʦʣʶ. 

 2) ʧʘʨʘʤʘʛʥʝʪʠʢʠ, ʮʝ ʨʝ-

ʯʦʚʠʥʠ ʫ ʷʢʠʭ ʔ  ʪʝʞ ʥʝʚʝʣʠʢʘ, 

ʘʣʝ ʧʦʟʠʪʠʚʥʘ ʚʝʣʠʯʠʥʘ 

(ʔ̋  ̍ͯρπ ρπ̍Ⱦ̋ ̝̍̏̌). 
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ʊʘʢʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʻ: ʢʠʩʝʥʴ, 

ʘʣʶʤʽʥʽʡ, ʣʽʪʽʡ, ʥʘʪʨʽʡ, ʢʘʣʽʡ, 

ʤʘʛʥʽʡ, ʢʘʣʴʮʽʡ, ʪʠʪʘʥ, ʚʦʣʴʬ-

ʨʘʤ, ʧʣʘʪʠʥʘ, ʫʨʘʥ, ʧʣʫʪʦʥʽʡ, 

ʭʣʦʨʠʩʪʝ ʟʘʣʽʟʦ (&Å#Ì) ʪʘ ʽʥʰʽ. 

 3) ʬʝʨʦʤʘʛʥʝʪʠʢʠ ʮʝ ʨʝ-

ʯʦʚʠʥʠ, ʫ ʷʢʠʭ ʔ ʜʦʜʘʪʥʷ ʽ ʜʦʩʷ-

ʛʘʻ ʜʫʞʝ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ 

(ʔ̋  ̍ͯρπ ̍ Ⱦ̋ ̝̍̏̌). ʂʨʽʤ ʪʦʛʦ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʽʘ- ʽ ʧʘʨʘʤʘʛʥʝ-

ʪʠʢʽʚ, ʜʣʷ ʷʢʠʭ ʔ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

Ὄ, ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʬʝʨʦʤʘʛʥʝ-

ʪʠʢʽʚ ʻ ʬʫʥʢʮʽʷ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʌʝʨʦʤʘʛʥʝʪʠ-

ʢʘʤʠ ʻ ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ 

&Åȟ#Ïȟ.É  (ʪʘʢ ʟʚʘʥʽ 3d-ʤʝʪʘʣʠ) ʽ 

ʨʽʜʢʦʟʝʤʝʣʴʥʽ ʤʝʪʘʣʠ 

'Âȟ4Âȟ$Ùȟ(Ïȟ%Ò  ʪʘ ʽʥʰʽ. ʌʝʨʦ-

ʤʘʛʥʝʪʠʢʘʤʠ ʻ ʪʝʞ ʙʘʛʘʪʦʯʠʩʝ-

ʣʴʥʽ ʤʝʪʘʣʽʯʥʽ ʙʽʥʘʨʥʽ ʽ ʙʽʣʴʰʽ 

ʩʢʣʘʜʥʽ (ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ) 

ʩʧʣʘʚʠ ʚʠʱʝ ʟʛʘʜʘʥʠʭ ʤʝʪʘʣʽʚ 

ʤʽʞ ʩʦʙʦʶ ʪʘ ʟ ʽʥʰʠʤʠ ʥʝʬʝʨʦ-

ʤʘʛʥʽʪʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʥʘʧʨʠ-

ʢʣʘʜ: &Å!Ì, .ÉMn, Mn0Ô, 

Zr:Î, ZnC-Î, AlC-Î ʪʘ ʽʥʰʽ. 

 ʌʝʨʦʤʘʛʥʝʪʠʟʤ. ʈʝʯʦʚʠ-

ʥʠ, ʷʢʽ ʟʜʘʪʥʽ ʜʦʙʨʝ ʥʘʤʘʛʥʽʯʫ-

ʚʘʪʠʩʷ, ʥʘʟʠʚʘʶʪʴʩʷ ʬʝʨʦʤʘʛʥʝ-

ʪʠʢʘʤʠ (ʚʽʜ ʣʘʪ. ferrum ï ʟʘʣʽ-

ʟʦ). ɰʭ ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ ὐ ʚʝʣʠʢʘ ʽ 

ʚ ρπ   ʯʠʩʣʦ ʨʘʟ ʧʝʨʝʚʠʱʫʻ 

ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ ʜʽʘ  ̔ ʧʘʨʘʤʘʛ-

ʥʝʪʠʢʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʢʘʪʝʛʦ-

ʨʽʾ ʩʣʘʙʦʤʘʛʥʽʪʥʠʭ ʨʝʯʦʚʠʥ.  

 ʄʘʛʥʽʪʥʘ ʧʨʦʥʠʢʥʽʩʪʴ 

ʙʽʣʴʰʦʩʪʽ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʟʘ 

ʟʚʠʯʘʡʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʤʽʨʶ-

ʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʩʦʪʥʷʤʠ ʽ ʪʠʩʷ-

ʯʘʤʠ ʦʜʠʥʠʮʴ, ʘ ʚ ʜʝʷʢʠʭ ʩʧʝʮʽ-

ʘʣʴʥʦ ʧʨʠʛʦʪʦʚʣʝʥʠʭ ʽ ʦʙʨʦʙʣʝ-

ʥʠʭ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʚʦʥʘ ʜʦʩʷ-

ʛʘʻ ʤʽʣʴʡʦʥʘ. 

 ʌʝʨʦʤʘʛʥʝʪʠʢʠ, ʢʨʽʤ ʟʜʘ-

ʪʥʦʩʪʽ ʜʦʙʨʝ ʥʘʤʘʛʥʽʯʫʚʘʪʠʩʷ, 

ʤʘʶʪʴ ʨʷʜ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʽʩ-

ʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴ ʾʭ ʚʽʜ ʜʽʘ ʽ 

ʧʘʨʘʤʘʛʥʝʪʠʢʽʚ. 
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ʂʨʠʚʘ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʻ ʩʢʣʘʜʥʘ 

ʥʝʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʽʥʜʫʢʮʽʻʶ ɺ ʽ ʥʘʧʨʫʞʝʥʽʩʪʶ 

ʧʦʣʷ ʅ. ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʙʫʣʘ 

ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʧʨʠʢʣʘʜʽ ʤôʷʢʦʛʦ 

(ʚʽʜʧʘʣʝʥʦʛʦ) ʟʘʣʽʟʘ. ɿʘʣʝʞʥʽʩʪʴ 

ʽʥʜʫʢʮʽʾ ɺ ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʅ ʫ 

ʬʝʨʦʤʘʛʥʝʪʠʢʘʭ ʤʘʻ ʚʠʛʣʷʜ, 

ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ.4.4.  

ʈʠʩ.4.4.ɿʘʣʝʞʥʽʩʪʴ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 

ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ φ. 

ɯʥʜʫʢʮʽʷ ʩʧʦʯʘʪʢʫ ʰʚʠʜʢʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘʣʝ ʚ ʤʽʨʫ ʥʘʤʘʛ-

ʥʽʯʫʚʘʥʥʷ ʤʘʛʥʝʪʠʢʘ ʾʾ ʟʨʦʩʪʘʥʥʷ 

ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ. ɿʘ ʟʥʘʯʝʥʥʷʤʠ 

ʽʥʜʫʢʮʽʾ ɺ ʽ ʥʘʧʨʫʞʝʥʦʩʪʽ ʅ ʧʦʣʷ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʘʤʘʛʥʽʯʝʥʥʷ 

ʤʘʛʥʝʪʠʢʘ ὐ ὄȾʈ Ὄ (ʤʘʛʥʽ-

ʪʥʠʡ ʤʦʤʝʥʪ ʦʜʠʥʠʮʽ ʦʙôʻʤʫ). 

 

ʈʠʩ.4.5.ʂʨʠʚʘ ʥʘʤʘʛʥʽʯʝʥʥʷ ʬʝʨʦ-

ʤʘʛʥʝʪʠʢʘ φ. 

ʍʘʨʘʢʪʝʨ ʟʘʣʝʞʥʦʩʪʽ ὐ ʚʽʜ Ὄ ʜʣʷ 

ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ.4.5. ʅʘʤʘʛʥʽʯʝʥʥʷ ὐ, ʧʦʜʽʙʥʦ 

ʜʦ ʽʥʜʫʢʮʽʾ, ʩʧʦʯʘʪʢʫ ʰʚʠʜʢʦ 

ʟʨʦʩʪʘʻ, ʘʣʝ ʧʦʪʽʤ ʥʘʩʪʘʻ ʤʘʛʥʽ-

ʪʥʝ ʥʘʩʠʯʝʥʥʷ, ʟʘ ʷʢʦʛʦ ʥʘʤʘʛʥʽ-

ʯʝʥʥʷ ʜʦʩʷʛʘʻ ʜʝʷʢʦʛʦ ʤʘʢʩʠʤʘ-

ʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ὐ̎́̒ ʽ ʧʨʘʢʪʠʯʥʦ 

ʧʝʨʝʩʪʘʻ ʟʘʣʝʞʘʪʠ ʚʽʜ ʥʘʧʨʫʞʝ-

ʥʦʩʪʽ ʧʦʣʷ. 

 ɺʥʘʩʣʽʜʦʢ ʥʝʣʽʥʽʡʥʦʾ ʟʘ-

ʣʝʞʥʦʩʪʽ ɺ ʚʽʜ ʅ ʤʘʛʥʽʪʥʘ ʧʨʦ-

ʥʠʢʥʽʩʪʴ ʈ ὄ ʈὌϳ  ʟʘʣʝ-



91 
 

ʞʠʪʴ ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽ-

ʪʥʦʛʦ ʧʦʣʷ. ʂʨʠʚʘ ʟʘʣʝʞʥʦʩʪʽ ʈ 

ʚʽʜ ʅ  (ʨʠʩ.4.6) ʟʨʦʩʪʘʻ ʽʟ ʟʙʽʣʴ-

ʰʝʥʥʷʤ ʧʦʣʷ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʈ̐ ʜʦ ʜʝʷʢʦʾ ʤʘʢʩʠʤʘ-

ʣʴʥʦʾ ʚʝʣʠʯʠʥʠ ʈ , ʘʣʝ ʧʦ-

ʪʽʤ,ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ 

ʤʘʢʩʠʤʫʤ, ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʘʩʠʤʧ-

ʪʦʪʠʯʥʦ, ʧʨʷʤʫʻ ʜʦ ʟʥʘʯʝʥʥʷ 

ʜʫʞʝ ʙʣʠʟʴʢʦʛʦ ʜʦ ʦʜʠʥʠʮʽ. 

 
ʈʠʩ.4.6.ɿʘʣʝʞʥʽʩʪʴ ʤʘʛʥʽʪʥʦʾ ʧʨʦʥʠʢ-

ʥʦʩʪʽ ɛ ʽ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ɢ 

ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ ʜʣʷ ʟʘʣʽʟʘ 

́̑̍̋̏ φ. 

ʄʘʛʥʽʪʥʘ ʩʧʨʠʡʥʷʪʣʠ-

ʚʽʩʪʴ ʬʝʨʦʤʘʛʥʝʪʠʢʘ  ʔ ὐὌϳ  

ʪʘʢʦʞ ʥʝ ʻ ʩʪʘʣʦʶ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ. ʎʶ ʟʘʣʝʞ-

ʥʽʩʪʴ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.4.6. ʄʘʛ-

ʥʽʪʥʘ ʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʔȟ ʷʢ ʽ ʧʨʦ-

ʥʠʢʥʽʩʪʴ ʈȟ ʤʘʻ ʤʘʢʩʠʤʫʤ ʽ ʧʨʠ 

ʚʝʣʠʢʠʭ ʧʦʣʷʭ ʘʩʠʤʧʪʦʪʠʯʥʦ 

ʧʨʷʤʫʻ ʜʦ ʟʥʘʯʝʥʥʷ, ʙʣʠʟʴʢʦʛʦ 

ʜʦ ʥʫʣʷ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ, ʷʢʽ ʨʦʟʛ-

ʣʷʜʘʶʪʴʩʷ, ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʧʦʪʫʞʥʠʭ ʤʘʛʥʽʪʥʠʭ 

ʧʦʣʽʚ ʜʫʞʝ ʝʬʝʢʪʠʚʥʝ ʚ ʦʙʣʘʩʪʷʭ 

ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ, ʷʢʽ ʜʘʣʝʢʽ ʚʽʜ 

ʥʘʩʠʯʝʥʥʷ. ɸ ʫ ʚʠʧʘʜʢʫ ʜʫʞʝ 

ʧʦʪʫʞʥʠʭ ʧʦʣʽʚ ʥʘʩʪʘʻ ʤʘʛʥʽʪʥʝ 

ʥʘʩʠʯʝʥʥʷ ʽ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢ-

ʥʽʩʪʴ ʟʥʘʯʥʦ ʩʧʘʜʘʻ. 

 ʊʦʤʫ ʬʝʨʦʤʘʛʥʝʪʠʢʠ ʟʘ-

ʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦ-

ʣʽʚ, ʥʘʧʨʫʞʝʥʽʩʪʴ ʷʢʠʭ ʥʝ ʧʝʨʝ-

ʚʠʱʫʻ ρͯπ̱ Ⱦ̍. ɸ ʷʢʱʦ ʥʝʦʙ-

ʭʽʜʥʝ ʱʝ ʧʦʪʫʞʥʽʰʝ ʧʦʣʝ, ʪʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʬʝʨʦʤʘʛʥʝʪʠʢʠ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʝʬʝʢʪʠʚʥʦ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʚ ʜʦʩʣʽʜʘʭ ʧʦʣʷ ʟ 
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ʥʘʧʨʫʞʝʥʽʩʪʶ ʜʦ σϽρπ̱ Ⱦ̍  

ʙʫʣʠ ʜʦʙʫʪʽ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʢʦʪʫʰʦʢ ʟʽ ʩʪʨʫʤʦʤ ʙʝʟ ʬʝ-

ʨʦʤʘʛʥʝʪʠʢʽʚ. 

 ɸʥʽʟʦʪʨʦʧʽʷ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ. ʋʩʽ ʬʝʨʦʤʘʛʥʝʪʠʢʠ ʚ ʤʘ-

ʛʥʽʪʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʻ ʘʥʽʟʦʪʨʦʧ-

ʥʠʤʠ. ʆʜʥʘʢ ʷʢʱʦ ʬʝʨʦʤʘʛʥʝʪʠʢ 

ʤʘʻ ʜʨʽʙʥʦʢʨʠʩʪʘʣʽʯʥʫ ʩʪʨʫʢʪʫ-

ʨʫ ʽ ʦʢʨʝʤʽ ʢʨʠʩʪʘʣʠʢʠ ʚ ʥʴʦʤʫ 

ʨʦʟʤʽʱʝʥʽ ʮʽʣʢʦʤ ʙʝʟʣʘʜʥʦ, ʪʦ 

ʮʷ ʘʥʽʟʦʪʨʦʧʽʷ ʥʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʽ 

ʡʦʛʦ ʥʘʤʘʛʥʽʯʝʥʥʷ ʥʝ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʥʘʧʨʷʤʫ ʧʦʣʷ. ɸ ʢʦʣʠ ʬʝʨʦ-

ʤʘʛʥʝʪʠʢ ʻ ʻʜʠʥʠʤ ʢʨʠʩʪʘʣʦʤ, ʪʦ 

ʚʠʛʣʷʜ ʢʨʠʚʦʾ ʥʘʤʘʛʥʽʯʝʥʥʷ ʙʫʜʝ 

ʨʽʟʥʠʡ ʽ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʥʘʧʨʷʤʫ 

ʥʘʤʘʛʥʽʯʫʶʯʦʛʦ ʧʦʣʷ ʚʽʜʥʦʩʥʦ 

ʦʩʝʡ ʢʨʠʩʪʘʣʘ. ʅʘ ʨʠʩ.4.7 ʟʦʙʨʘ-

ʞʝʥʦ ʝʣʝʤʝʥʪʘʨʥʫ ʢʦʤʽʨʢʫ ʢʨʠʩ-

ʪʘʣʘ ʟʘʣʽʟʘ (ʮʝʥʪʨʦʚʘʥʠʡ ʢʫʙ) ʽ 

ʧʦʢʘʟʘʥʦ ʧʦʟʥʘʯʝʥʽ ʩʠʤʚʦʣʘʤʠ 

[100] (ʨʝʙʨʦ ʢʫʙʘ), [110] (ʜʽʘʛʦ-

ʥʘʣʴ ʛʨʘʥʽ) ʽ [111] (ʧʨʦʩʪʦʨʦʚʘ 

ʜʽʘʛʦʥʘʣʴ). 

 

 ʈʠʩ.4.7.ɽʣʝʤʝʥʪʘʨʥʘ ʢʨʠʩʪʘʣʽ-

ʯʥʘ ʢʦʤʽʨʢʘ ʟʘʣʽʟʘ ʽ ʾʾ ʦʩʥʦʚʥʽ ʢʨʠʩʪʘ-

ʣʦʛʨʘʬʽʯʥʽ ʥʘʧʨʷʤʢʠ. [100] ʻ ʥʘʧʨʷʤʦʤ 

ʣʝʛʢʦʛʦ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ, ʘ [111] ï ʥʘ-

ʧʨʷʤʦʤ ʚʘʞʢʦʛʦ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ φ. 

ʢʨʠʩʪʘʣʦʛʨʘʬʽʯʥʽ ʥʘʧʨʷʤʠ, ʷʢʽ 

 ɼʣʷ ʢʦʞʥʦʛʦ ʬʝʨʦʤʘʛʥʝ-

ʪʠʢʘ ʽʩʥʫʻ ʥʘʧʨʷʤ, ʚ ʷʢʦʤʫ ʥʘ-

ʤʘʛʥʽʯʝʥʥʷ (ʧʨʠ ʜʘʥʦʤʫ ʧʦʣʽ) 

ʥʘʡʙʽʣʴʰʝ (ʥʘʧʨʷʤ ʣʝʛʢʦʛʦ ʥʘ-

ʤʘʛʥʽʯʫʚʘʥʥʷ [100]), ʽ ʥʘʧʨʷʤ, ʚ 

ʷʢʦʤʫ ʥʘʤʘʛʥʽʯʝʥʥʷ ʥʘʡʤʝʥʰʝ 

(ʥʘʧʨʷʤ ʚʘʞʢʦʛʦ ʥʘʤʘʛʥʽʯʫʚʘʥ-

ʥʷ [111] (ʨʠʩ.4.7)). 

 ɻʽʩʪʝʨʝʟʠʩ. ʇʨʠʧʫʩʪʠʤʦ, 

ʱʦ ʤʠ ʥʘʤʘʛʥʽʯʫʻʤʦ ʩʧʦʯʘʪʢʫ 

ʥʝʥʘʤʘʛʥʽʯʝʥʠʡ ʬʝʨʦʤʘʛʥʝʪʠʢ ʽ, 
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ʧʦʤʽʩʪʠʚʰʠ ʡʦʛʦ ʚʩʝʨʝʜʠʥʫ ʥʘ-

ʤʘʛʥʽʯʫʶʯʦʾ ʢʦʪʫʰʢʠ, ʟʙʽʣʴʰʫ-

ʻʤʦ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʚʩʝʨʝʜʠʥʽ ʤʘ-

ʛʥʝʪʠʢʘ ʚʽʜ ʥʫʣʷ ʜʦ ʜʝʷʢʦʛʦ ʟʥʘ-

ʯʝʥʥʷ Ὄ  (ʨʠʩ.4.8). ɿʥʘʯʝʥʥʷ ʽʥ-

ʜʫʢʮʽʾ ʚ ʤʘʛʥʝʪʠʢʫ ʚʠʟʥʘʯʘʪʠ-

ʤʝʪʴʩʷ ʢʨʠʚʦʶ ʽʥʜʫʢʮʽʾ 01ɸ ʽ 

ʟʦʙʨʘʟʠʪʴʩʷ ʚʽʜʨʽʟʢʦʤ ʦʨʜʠʥʘʪʠ  

ʈʠʩ.4.8.ʄʘʛʥʽʪʥʠʡ ʛʽʩʪʝʨʝʟʠʩ [1]. 

0ɺ1. ʗʢʱʦ ʪʝʧʝʨ ʟʥʦʚʫ ʟʤʝʥʰʫ-

ʚʘʪʠ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʪʦ ʟʤʝʥʰʝʥ-

ʥʷ ʽʥʜʫʢʮʽʾ ʟʦʙʨʘʞʫʚʘʪʠʤʝʪʴʩʷ 

ʚʞʝ ʥʝ ʚʽʜʨʽʟʢʦʤ ʢʨʠʚʦʾ ʽʥʜʫʢʮʽʾ 

1ʆ, ʘ ʢʨʠʚʦʶ 1B', ʽ ʢʦʣʠ ʧʦʣʝ 

ʟʥʦʚʫ ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʥʫʣʶ, ʽʥ-

ʜʫʢʮʽʷ ʥʝ ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʥʫʣʶ, 

ʘ ʚʠʨʘʞʘʪʠʤʝʪʴʩʷ ʚʽʜʨʽʟʢʦʤ OB'. 

ʌʝʨʦʤʘʛʥʝʪʠʢ ʫ ʮʴʦʤʫ ʩʪʘʥʽ ʻ 

ʧʦʩʪʽʡʥʠʤ ʤʘʛʥʽʪʦʤ.ɼʘʣʽ, ʷʢʱʦ 

ʟʤʽʥʠʪʠ ʥʘʧʨʷʤ ʩʪʨʫʤʫ ʚ ʥʘʤʘʛ-

ʥʽʯʫʶʯʽʡ ʢʦʪʫʰʮʽ ʽ ʧʝʨʝʤʘʛʥʽʯʫ-

ʚʘʪʠ ʟʨʘʟʦʢ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷ-

ʤʽ, ʪʦ ʟʤʽʥʘ ʽʥʜʫʢʮʽʾ ʦʧʠʩʫʚʘʪʠ-

ʤʝʪʴʩʷ ʚʽʜʨʽʟʢʦʤ ʢʨʠʚʦʾ ɺ'2. 

ʇʨʠ ʥʘʩʪʫʧʥʽʡ ʟʤʽʥʽ ʧʦʣʷ ʚ ʟʚʦ-

ʨʦʪʥʦʤʫ ʥʘʧʨʷʤʽ ʽʥʜʫʢʮʽʷ ʟʤʽ-

ʥʶʚʘʪʠʤʝʪʴʩʷ ʟʛʽʜʥʦ ʟ ʢʨʠʚʦʶ 

2ɺ"1. ʇʨʠ ʮʠʢʣʽʯʥʦʤʫ ʧʝʨʝʤʘ-

ʛʥʽʯʫʚʘʥʥʽ ʬʝʨʦʤʘʛʥʝʪʠʢʘ ʟʤʽʥʘ 

ʽʥʜʫʢʮʽʾ ʚ ʥʴʦʤʫ ʟʦʙʨʘʞʫʚʘʪʠ-

ʤʝʪʴʩʷ ʧʝʪʣʝʧʦʜʽʙʥʦʶ ʟʘʤʢʥʝ-

ʥʦʶ ʢʨʠʚʦʶ 1ɺ'2ɺ"1. 

ʄʠ ʙʘʯʠʤʦ, ʱʦ ʟʥʘʯʝʥʥʷ 

ʽʥʜʫʢʮʽʾ ʫ ʬʝʨʦʤʘʛʥʝʪʠʢʫ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʽʩʥʫʶʯʠʤ ʤʘʛ-

ʥʽʪʥʠʤ ʧʦʣʝʤ, ʘʣʝ ʱʝ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʩʪʘʥʽʚ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ, ʧʨʠʯʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʚʦʻʨʽʜʥʝ ʚʽʜʩʪʘʚʘʥʥʷ ʟʤʽʥʠ 

ʽʥʜʫʢʮʽʾ ʚʽʜ ʟʤʽʥʠ  ʥʘʧʨʫʞʝʥʦʩʪʽ 
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ʧʦʣʷ. ʎʝ ʷʚʠʱʝ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʛ-

ʥʽʪʥʠʤ ʛʽʩʪʝʨʝʟʠʩʦʤ, ʘ ʟʘʟʥʘʯʝ-

ʥʘ ʚʠʱʝ ʧʝʪʣʝʧʦʜʽʙʥʘ ʢʨʠʚʘ ʟʘ-

ʣʝʞʥʦʩʪʽ ɺ ʚʽʜ ʅ ʧʨʠ ʮʠʢʣʽʯʥʦʤʫ 

ʧʝʨʝʤʘʛʥʽʯʫʚʘʥʥʽ ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʝʪʣʝʶ ʛʽʩʪʝʨʝʟʠʩʫ. ʄʘʛʥʽʪʥʠʡ 

ʛʽʩʪʝʨʝʟʠʩ ʧʦʜʽʙʥʠʡ ʜʦ ʜʽʝʣʝʢʪ-

ʨʠʯʥʦʛʦ ʛʽʩʪʝʨʝʟʠʩʫ ʚ ʩʝʛʥʝʪʦʝ-

ʣʝʢʪʨʠʢʘ. 

ɿ ʢʨʠʚʠʭ (ʨʠʩ.4.8) ʚʠʜʥʦ, 

ʱʦ ʧʨʠ ʫʩʫʥʝʥʥʽ ʥʘʤʘʛʥʽʯʫʶʯʦ-

ʛʦ ʧʦʣʷ ʬʝʨʦʤʘʛʥʝʪʠʢ ʟʙʝʨʽʛʘʻ 

ʟʘʣʠʰʢʦʚʝ ʥʘʤʘʛʥʽʯʝʥʥʷ, ʧʨʠ-

ʯʦʤʫ ʚʩʝʨʝʜʠʥʽ ʤʘʛʥʝʪʠʢʘ ʽʩʥʫʻ 

ʜʝʷʢʘ ʟʘʣʠʰʢʦʚʘ ʽʥʜʫʢʮʽʷ. ʇʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʘʤʧʣʽʪʫʜʠ ʥʘʤʘʛʥʽ-

ʯʫʶʯʦʛʦ ʧʦʣʷ ʽʥʜʫʢʮʽʷ ʧʨʷʤʫʻ 

ʜʦ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ὄ ʧʨʠ 

H=0 (ʨʠʩ.4.8). ʑʦʙ "ʟʥʠʱʠʪʠ" 

ʮʝ ʟʘʣʠʰʢʦʚʝ ʥʘʤʘʛʥʽʯʝʥʥʷ, ʚʩʝ-

ʨʝʜʠʥʽ ʬʝʨʦʤʘʛʥʝʪʠʢʘ ʩʣʽʜ ʩʪʚʦ-

ʨʠʪʠ ʧʝʚʥʝ ʧʦʣʝ, ʥʘʧʨʷʤʣʝʥʝ 

ʧʨʦʪʠʣʝʞʥʦ ʧʦʯʘʪʢʦʚʦʤʫ ʥʘʤʘʛ-

ʥʽʯʫʶʯʦʤʫ ʧʦʣʶ, ʷʢʝ ʟʦʙʨʘʞʝʥʝ 

ʚʽʜʨʽʟʢʦʤ ὕὌ. ʎʝ ʧʦʣʝ ʥʘʟʠʚʘ-

ʶʪʴ ʟʘʪʨʠʤʫʶʯʦʶ, ʘʙʦ ʢʦʝʨʮʠ-

ʪʠʚʥʦʶ, ʩʠʣʦʶ ʬʝʨʦʤʘʛʥʝʪʠʢʘ. 

ʂʦʝʨʮʠʪʠʚʥʘ ʩʠʣʘ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʚʣʘʩʪʠʚʽʩʪʴ ʬʝʨʦʤʘʛʥʝʪʠʢʘ ʟʙʝ-

ʨʽʛʘʪʠ ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ. ʄʘʪʝʨʽʘʣʠ 

ʟ ʚʝʣʠʢʦʶ ʢʦʝʨʮʠʪʠʚʥʦʶ ʥʘ-

ʧʨʫʞʝʥʽʩʪʶ ʜʘʶʪʴ ʰʠʨʦʢʫ ʧʝʪ-

ʣʶ ʛʽʩʪʝʨʝʟʠʩʫ ʽ ʥʘʟʠʚʘʶʪʴʩʷ 

çʪʚʝʨʜʠʤʠè ʤʘʛʥʽʪʥʠʤʠ ʤʘʪʝʨʽ-

ʘʣʘʤʠ. ɿ ʥʠʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʦʩ-

ʪʽʡʥʽ ʤʘʛʥʽʪʠ. çʄ'ʷʢʽè ʤʘʛʥʽʪʥʽ 

ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʤʘʣʫ ʢʦʝʨʮʠʪʠ-

ʚʥʫ ʩʠʣʫ ʽ ʜʘʶʪʴ ʚʫʟʴʢʫ ʧʝʪʣʶ 

ʛʽʩʪʝʨʝʟʠʩʫ. ʎʽ ʤʘʪʝʨʽʘʣʠ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʦʩʝʨʜʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ. 

 ɿ ʮʠʤ ʧʦʚôʷʟʘʥʠʡ ʧʨʘʢʪʠ-

ʯʥʠʡ ʩʧʦʩʽʙ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴ ʜʣʷ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ ʬʝʨʦ-

ʤʘʛʥʝʪʠʢʽʚ. ɼʣʷ ʮʴʦʛʦ ʬʝʨʦʤʘʛ-

ʥʝʪʠʢ ʧʦʤʽʱʘʶʪʴ ʚʩʝʨʝʜʠʥʫ ʢʦ-

ʪʫʰʢʠ, ʷʢʘ ʞʠʚʠʪʴʩʷ ʟʤʽʥʥʠʤ 

ʩʪʨʫʤʦʤ, ʽ ʚʝʣʠʯʠʥʫ ʩʪʨʫʤʫ ʧʦʩ-

ʪʫʧʦʚʦ ʟʤʝʥʰʫʶʪʴ ʜʦ ʥʫʣʷ. 
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ʈʠʩ.4.9.ʂʨʠʚʽ ʛʽʩʪʝʨʝʟʠʩʫ ʤôʷʢʦʛʦ ʟʘʣʽ-

ʟʘ ʽ ʟʘʛʘʨʪʦʚʘʥʦʾ ʩʪʘʣʽ φ. 

ʇʨʠ ʮʴʦʤʫ ʬʝʨʦʤʘʛʥʝʪʠʢ ʧʽʜʜʘ-

ʻʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʠʤ ʮʠʢʣʽʯʥʠʤ 

ʧʝʨʝʤʘʛʥʽʯʫʚʘʥʥʷʤ, ʱʦ ʚʽʜʧʦʚʽ-

ʜʘʻ ʨʽʟʥʠʤ ʧʝʪʣʷʤ ʛʽʩʪʝʨʝʟʠʩʫ, 

ʷʢʽ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʶʯʠʩʴ, 

ʩʪʷʛʫʶʪʴʩʷ ʜʦ ʪʦʯʢʠ 0 (ʨʠʩ.4 8), 

ʜʝ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʜʦʨʽʚʥʶʻ ʥʫ-

ʣʶ. ɻʽʩʪʝʨʝʟʠʩ ʟʘʣʝʞʠʪʴ ʟʥʘʯ-

ʥʦʶ ʤʽʨʦʶ ʚʽʜ ʩʢʣʘʜʫ ʬʝʨʦʤʘʛ-

ʥʝʪʠʢʘ ʽ ʚʽʜ ʡʦʛʦ ʦʙʨʦʙʢʠ. ɼʣʷ 

ʯʠʩʪʦʛʦ çʤôʷʢʦʛʦè ʟʘʣʽʟʘ, ʪʦʙʪʦ 

ʚʽʜʧʘʣʝʥʦʛʦ ʽ ʧʦʪʽʤ ʧʦʚʽʣʴʥʦ 

ʦʭʦʣʦʜʞʝʥʦʛʦ, ʛʽʩʪʝʨʝʟʠʩ ʚʠʨʘ-

ʞʝʥʠʡ ʜʫʞʝ ʩʣʘʙʢʦ ʽ ʧʝʪʣʷ ʛʽʩʪʝ-

ʨʝʟʠʩʫ ʜʫʞʝ ʚʫʟʴʢʘ. ɸʣʝ ʚ ʟʘʛʘʨ-

ʪʦʚʘʥʦʾ ʩʪʘʣʽ ʛʽʩʪʝʨʝʟʠʩ ʟʥʘʯʥʠʡ 

(ʨʠʩ.4.9). 

ʊʝʤʧʝʨʘʪʫʨʘ ʂʶʨʽ. ɿʜʘ-

ʪʥʽʩʪʴ ʧʘʨʘ ʽ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ 

ʥʘʤʘʛʥʽʯʫʚʘʪʠʩʷ ʨʽʟʥʘ ʟʘ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʪʦʙʪʦ ʾʭ ʤʘʛʥʽʪʥʘ 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ. ɺʦʥʘ ʟʤʝʥʰʫʻʪʴʩʷ 

ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ. 

 ɼʣʷ ʙʘʛʘʪʴʦʭ ʧʘʨʘʤʘʛʥʽ-

ʪʥʠʭ ʨʝʯʦʚʠʥ ʟʤʽʥʘ ʔ ʟ ʪʝʤʧʝʨʘ-

ʪʫʨʦʶ ʦʧʠʩʫʻʪʴʩʷ ʟʘʢʦʥʦʤ, ʷʢʠʡ 

ʚʩʪʘʥʦʚʠʚ ʂʶʨʽ. ʄʘʛʥʽʪʥʘ 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʪʘʢʠʭ ʨʝʯʦʚʠʥ 

ʤʦʥʦʪʦʥʥʦ ʟʤʽʥʶʻʪʴʩʷ ʽʟ ʟʤʽʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʊʘʢʽ ʨʝʯʦʚʠʥʠ ʥʘ-

ʟʠʚʘʶʪʴʩʷ ʥʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʘ-

ʛʥʝʪʠʢʘʤʠ. 

 ɿʘʣʝʞʥʽʩʪʴ ʤʘʛʥʽʪʥʦʾ 

ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫ-

ʨʠ ʜʣʷ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʤʘʻ ʩʢʣʘ-
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ʜʥʽʰʠʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʧʽʜʚʠ-

ʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʜʘʪʥʽʩʪʴ 

ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʥʘʤʘʛʥʽʯʫʚʘʪʠʩʷ 

ʟʤʝʥʰʫʻʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʟʤʝʥ-

ʰʫʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʾʭ ʤʘʛʥʽʪʥʦʾ 

ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʽ ʧʨʦʥʠʢʥʦʩʪʽ 

ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʟʥʘʯʝʥʥʽ ʤʘʛʥʽʪ-

ʥʦʛʦ ʧʦʣʷ, ʦʩʣʘʙʣʶʻʪʴʩʷ ʛʽʩʪʝʨʝ-

ʟʠʩ ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘʤʘʛʥʽʯʝʥʥʷ 

ʥʘʩʠʯʝʥʥʷ ὐ̎́.̒ ʇʨʠ ʜʝʷʢʽʡ ʪʝʤ-

ʧʝʨʘʪʫʨʽ Ὕ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʪʝ-

ʤʧʝʨʘʪʫʨʦʶ ʂʶʨʽ, ʬʝʨʦʤʘʛʥʽʪʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʥʠʢʘʶʪʴ ʟʦʚʩʽʤ.  

ʊʘʙʣʠʮʷ 4.1 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʂʶʨʽ ʨʽʟʥʘ 

ʜʣʷ ʨʽʟʥʠʭ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ; ʾʾ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʝʷʢʠʭ ʨʝʯʦʚʠʥ 

ʧʦʜʘʥʽ ʚ ʪʘʙʣʠʮʽ 4.1. ʇʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʘʭ ʚʠʱʠʭ ʪʝʤʧʝʨʘʪʫʨʠ 

ʂʶʨʽ, ʬʝʨʦʤʘʛʥʝʪʠʢ ʧʝʨʝʪʚʦʨʶ-

ʻʪʴʩʷ ʥʘ ʧʘʨʘʤʘʛʥʝʪʠʢ. 

ɿʘʣʝʞʥʽʩʪʴ ʤʘʛʥʽʪʥʦʾ 

ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʔ  ʚʽʜ ʪʝʤʧʝʨʘ-

ʪʫʨʠ ʜʣʷ ʪʘʢʠʭ ʧʘʨʘʤʘʛʥʝʪʠʢʽʚ 

ʧʽʜʣʷʛʘʻ ʟʘʢʦʥʫ ʂʶʨʽ - ɺʝʡʩʩʘ, 

ʷʢʠʡ ʤʘʻ ʚʠʛʣʷʜ: 

ʔ Ͻ τȢρφ 

ʊʫʪ ὅ ï ʩʪʘʣʘ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʦʜʫ ʨʝʯʦʚʠʥʠ, ʘ Ὕ ï ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʂʶʨʽ. 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʂʶʨʽ ʜʣʷ ʜʝʷʢʠʭ ʩʧʣʘ-

ʚʽʚ ʜʫʞʝ ʥʠʟʴʢʘ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ 

30 ʧʨʦʮʝʥʪʥʦʛʦ ʧʝʨʤʘʣʦʶ ð 

ʙʣʠʟʴʢʦ 70Áʉ. ʊʦʤʫ, ʢʦʣʠ ʧʝʨ-

ʤʘʣʦʻʚʫ ʧʣʘʩʪʠʥʢʫ ʧʽʜʥʝʩʪʠ ʜʦ 

ʧʦʣʶʩʽʚ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ ʟʘ 

ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʦ ʚʦʥʘ 

ʧʨʠʪʷʛʫʻʪʴʩʷ ʜʦ ʤʘʛʥʽʪʫ ʽ ʚʪʨʠ-

ʤʫʻ ʜʝʷʢʠʡ ʚʘʥʪʘʞ. ɸʣʝ ʢʦʣʠ 

ʤʘʛʥʽʪ ʟ ʧʣʘʩʪʠʥʢʦʶ ʧʦʤʽʩʪʠʪʠ ʫ 
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ʚʦʜʫ, ʥʘʛʨʽʪʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

80ð90Áʉ, ʪʦ ʧʣʘʩʪʠʥʢʘ ʚʪʨʘʯʘʻ 

 

ʈʠʩ.4.10.ʇʨʠ ʥʘʤʘʛʥʽʯʫʚʘʥʥʽ ʧʝʨʤʘʣʦʻ-

ʚʦʾ ʧʣʘʩʪʠʥʢʠ ʚʠʱʝ ʪʝʤʧʝʨʘʪʫʨʠ ʂʶʨʽ 

ʚʦʥʘ ʧʝʨʝʩʪʘʻ ʧʨʠʪʷʛʫʚʘʪʠʩʷ ʜʦ ʤʘʛʥʽʪʫ 

φ. 

ʬʝʨʦʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʾʾ ʥʘ-

ʤʘʛʥʽʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʟʥʠʢʘʻ ʽ 

ʚʦʥʘ ʧʽʜ ʜʽʻʶ ʚʘʥʪʘʞʫ ʚʽʜʨʠʚʘ-

ʻʪʴʩʷ ʚʽʜ ʤʘʛʥʽʪʫ (ʨʠʩ.4.10). 

 ʈʦʙʦʪʘ ʧʨʠ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ. ʈʦʟʨʘʭʫʥʦʢ ʜʘʻ, ʱʦ ʨʦ-

ʙʦʪʘ Ὠύ, ʷʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʟʙʽ-

ʣʴʰʝʥʥʷ ʽʥʜʫʢʮʽʾ ʥʘ ʤʘʣʫ ʚʝʣʠ-

ʯʠʥʫ Ὠὄ ʚ ʦʜʠʥʠʮʽ ʦʙôʻʤʫ ʤʘʛ-

ʥʝʪʠʢʘ, ʜʦʨʽʚʥʶʻ  

Ὠύ ὌὨὄȢ         τȢρχ 

ʆʩʢʽʣʴʢʠ ʨʦʙʦʪʘ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʮʝʩʽʚ ʚʩʝʨʝʜʠʥʽ 

ʤʘʛʥʝʪʠʢʘ, ʪʦ ʚʠʨʘʟ (4.17) ʙʫʜʝ 

ʩʧʨʘʚʝʜʣʠʚʠʡ, ʦʯʝʚʠʜʥʦ, ʜʣʷ 

ʤʘʛʥʝʪʠʢʘ ʙʫʜʴ ʷʢʦʾ ʬʦʨʤʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʯʘʪʢʫ ʤʘ-

ʛʥʝʪʠʢ ʙʝʟ ʛʽʩʪʝʨʝʟʠʩʫ, ʜʣʷ ʷʢʦʛʦ 

ʧʨʷʤʘ ʽ ʟʚʦʨʦʪʥʘ ʚʽʪʢʠ ʢʨʠʚʦʾ 

ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʟʙʽʛʘʶʪʴʩʷ 

(ʨʠʩ.4.11). ɽʣʝʤʝʥʪʘʨʥʘ ʨʦʙʦʪʘ, 

ʷʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʥʝʩʢʽʥʯʝʥʥʦ 

ʤʘʣʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘʤʘʛʥʽʯʝʥ-

ʥʷ, ʥʘ ʮʴʦʤʫ ʛʨʘʬʽʢʫ ʚʠʨʘʞʘʻʪʴ-

ʩʷ ʟʛʽʜʥʦ ʟ (4.17) ʚʝʣʠʯʠʥʦʶ 

ʧʣʦʱʽ 12341. ʇʦʚʥʘ ʨʦʙʦʪʘ,ʷʢʘ 

ʟʘʪʨʘʯʘʻʪʴʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʽʥ-

ʜʫʢʮʽʾ ʚʽʜ ʥʫʣʷ ʜʦ ʟʘʜʘʥʦʛʦ ʟʥʘ-

ʯʝʥʥʷ ɺ1, ʜʦʨʽʚʥʶʻ ʧʣʦʱʽ 0ɸɺ10, 

ʦʙʤʝʞʝʥʦʾ ʢʨʠʚʦʶ ʥʘʤʘʛʥʽʯʝʥʥʷ 

ʽ ʚʽʩʩʶ ɺ (ʟʘʰʪʨʠʭʦʚʘʥʘ ʧʣʦʱʘ). 
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ʈʠʩ.4.11.ʈʦʙʦʪʘ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʤʘʛʥʝ-

ʪʠʢʘ ʙʝʟ ʛʽʩʪʝʨʝʟʠʩʫ. 

ʎʷ ʨʦʙʦʪʘ ʚʠʢʦʥʫʻʪʴʩʷ ʜʞʝʨʝ-

ʣʦʤ ʧʨʠ ʥʘʤʘʛʥʽʯʫʚʘʥʥʽ ʤʘʛʥʝ-

ʪʠʢʘ. ʇʨʠ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʽ ʤʘʛ-

ʥʝʪʠʢʘ ʚ ʢʦʣʦ ʜʞʝʨʝʣʘ ʧʦʚʝʨʪʘ-

ʻʪʴʩʷ ʝʥʝʨʛʽʷ, ʷʢʘ ʟʘʧʘʩʝʥʘ ʚ ʤʘ-

ʛʥʽʪʥʦʤʫ ʧʦʣʽ. ɺʦʥʘ, ʷʢ ʽ ʨʘʥʽʰʝ, 

ʚʠʨʘʞʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʧʣʦʱʽ, 

ʦʙʤʝʞʝʥʦʾ ʢʨʠʚʦʶ ʥʘʤʘʛʥʽʯʝʥʥʷ 

ʽ ʚʽʩʩʶ ὄ. ʗʢʱʦ ʛʽʩʪʝʨʝʟʠʩʫ ʥʝ-

ʤʘʻ, ʪʦ ʦʙʠʜʚʽ ʚʽʪʢʠ ʢʨʠʚʦʾ ʟʙʽ-

ʛʘʶʪʴʩʷ ʽ ʧʨʠ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʽ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʪʘ ʩʘʤʘ ʨʦʙʦʪʘ, ʷʢʘ 

ʙʫʣʘ ʟʘʪʨʘʯʝʥʘ ʧʨʠ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʽ. 

 

ʈʠʩ.4.12.ʈʦʙʦʪʘ ʧʨʠ ʮʠʢʣʽʯʥʦʤʫ ʧʝʨʝ-

ʤʘʛʥʽʯʫʚʘʥʥʽ ʧʨʦʧʦʨʮʽʦʥʘʣʴʥʘ ʧʣʦʱʽ 

ʧʝʪʣʽ ʛʽʩʪʝʨʝʟʠʩʫ. 

ɯʥʘʢʰʝ ʙʫʜʝ ʜʣʷ ʤʘʛʥʝʪʠ-

ʢʘ ʟ ʛʽʩʪʝʨʝʟʠʩʦʤ. ʋ ʮʴʦʤʫ ʨʘʟʽ 

ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʽʥʜʫʢʮʽʾ ʚʽʜ ʟʥʘ-

ʯʝʥʥʷ ɺ1 ʜʦ ʜʝʷʢʦʛʦ ʽʥʰʦʛʦ ʟʥʘ-

ʯʝʥʥʷ ɺ2 (ʨʠʩ.4.12) ʧʦʪʨʽʙʥʘ ʙʫ-

ʜʝ ʨʦʙʦʪʘ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʧʣʦʱʽ, 

ʷʢʘ ʦʙʤʝʞʝʥʘ ʚʽʪʢʦʶ ʢʨʠʚʦʾ ʥʘ-

ʤʘʛʥʽʯʝʥʥʷ 1, ʪʦʙʪʦ ʧʣʦʱʽ 

ɺ1ʘ1bɺ2ɺ1, ʘ ʧʨʠ ʨʦʟʤʘʛʥʽʯʫ-

ʚʘʥʥʽ ʜʦ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ ʨʦʙʦʪʘ, 

ʷʢʘ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʜʦʨʽʚʥʶʚʘʪʠʤʝ 

ʧʣʦʱʽ ɺ2b2ʘɺ1ɺ2, ʷʢʘ ʤʘʻ ʤʝʥʰʫ 

ʚʝʣʠʯʠʥʫ. ʊʦʤʫ ʧʨʠ ʧʦʚʥʦʤʫ 

ʮʠʢʣʽ ʧʝʨʝʤʘʛʥʽʯʫʚʘʥʥʷ ʚ ʢʦʞʥʫ 
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ʦʜʠʥʠʮʶ ʦʙôʻʤʫ ʤʘʛʥʝʪʠʢʘ ʚʚʦ-

ʜʠʪʴʩʷ ʝʥʝʨʛʽʷ, ʜʝ S ʧʣʦʱʘ 

ύ Ὓȟ              τȢρψ 

ʧʝʪʣʽ ʛʽʩʪʝʨʝʟʠʩʫ, ʷʢʘ ʤʘʻ ʨʦʟʤʽ-

ʨʥʽʩʪʴ ʦʜʠʥʠʮʴ ʨʦʙʦʪʠ (ʝʥʝʨʛʽʾ). 

ʎʷ ʝʥʝʨʛʽʷ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʚʠ-

ʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʧʨʦʪʠ ʢʦʝʨʮʠʪʠ-

ʚʥʠʭ ʩʠʣ ʫ ʤʘʛʥʝʪʠʢʫ ʽ ʚ ʢʽʥʮʝ-

ʚʦʤʫ ʧʽʜʩʫʤʢʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ 

ʪʝʧʣʦ. ʊʦʤʫ ʬʝʨʦʤʘʛʥʝʪʠʢʠ ʧʨʠ 

ʮʠʢʣʽʯʥʦʤʫ ʧʝʨʝʤʘʛʥʽʯʫʚʘʥʥʽ 

ʥʘʛʨʽʚʘʶʪʴʩʷ ʽ ʪʠʤ ʙʽʣʴʰʝ, ʯʠʤ 

ʩʠʣʴʥʽʰʝ ʚʠʨʘʞʝʥʠʡ ʛʽʩʪʝʨʝʟʠʩ. 

 ɺ ʽʩʥʫʚʘʥʥʽ ʪʝʧʣʘ ʛʽʩʪʝʨʝ-

ʟʠʩʫ ʤʦʞʥʘ ʚʧʝʚʥʠʪʠʩʷ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʧʨʦʩʪʦʛʦ ʜʦʩʣʽʜʫ. ʗʢʱʦ 

ʚʩʝʨʝʜʠʥʫ ʜʨʦʪʷʥʦʾ ʢʦʪʫʰʢʠ, ʷʢʘ 

ʞʠʚʠʪʴʩʷ ʪʝʭʥʽʯʥʠʤ ʟʤʽʥʥʠʤ 

ʩʪʨʫʤʦʤ, ʦʧʫʩʪʠʪʠ ʩʪʘʣʴʥʠʡ 

ʩʪʝʨʞʝʥʴ, ʪʦ ʚʽʥ ʚʠʢʦʥʫʚʘʪʠʤʝ 

50 ʮʠʢʣʽʚ  ʧʝʨʝʤʘʛʥʽʯʫʚʘʥʥʷ ʟʘ 

ʩʝʢʫʥʜʫ ʽ ʚʞʝ ʯʝʨʝʟ 1-2ʭʚ ʜʦʩʣʽ-

ʜʫ ʟʥʘʯʥʦ ʥʘʛʨʽʻʪʴʩʷ. 

ʊʝʧʣʦ ʛʽʩʪʝʨʝʟʠʩʫ ʟʘʚʞʜʠ ʚʨʘʭʦ-

ʚʫʶʪʴ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʨʽʟʥʠʭ 

ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ, ʷʢʽ ʤʽʩʪʷʪʴ ʬʝʨʦʤʘʛʥʝ-

ʪʠʢʠ, ʱʦ ʟʘʟʥʘʶʪʴ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʧʝʨʝʤʘʛʥʽʯʫʚʘʥʥʷ. ʊʘʢʽ, ʥʘʧʨʠ-

ʢʣʘʜ, ʟʘʣʽʟʥʽ ʦʩʝʨʜʷ ʪʨʘʥʩʬʦʨʤʘ-

ʪʦʨʽʚ ʽ ʦʙʝʨʪʦʚʽ ʟʘʣʽʟʥʽ ʷʢʦʨʽ ʜʠ-

ʥʘʤʦ ʤʘʰʠʥʠ. ʅʘʷʚʥʽʩʪʴ ʛʽʩʪʝʨʝ-

ʟʠʩʫ ʚ ʥʠʭ ʚʝʜʝ ʜʦ ʥʝʢʦʨʠʩʥʦʾ 

ʚʠʪʨʘʪʠ ʯʘʩʪʠʥʠ ʝʥʝʨʛʽʾ ʥʘ ʪʝʧʣʦ 

ʛʽʩʪʝʨʝʟʠʩʫ ʽ ʟʤʝʥʰʫʻ ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʠʩʥʦʾ ʜʽʾ ʫʩʪʘʥʦʚʦʢ. ʊʦʤʫ ʜʣʷ 

ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʩʦʨʪʠ ʤôʷʢʦʛʦ ʟʘʣʽʟʘ 

(ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʝ ʟʘʣʽʟʦ), ʚ ʷʢʠʭ 

ʛʽʩʪʝʨʝʟʠʩ ʚʠʨʘʞʝʥʠʡ ʩʣʘʙʢʦ. 

 ʄʘʛʥʽʪʥʽ ʤʘʪʝʨʽʘʣʠ. 

ʌʝʨʠʪʠ. ʋ ʩʫʯʘʩʥʽʡ ʝʣʝʢʪʨʦʪʝʭ-

ʥʽʮʽ ʬʝʨʦʤʘʛʥʝʪʠʢʠ ʚʽʜʽʛʨʘʶʪʴ 

ʟʥʘʯʥʫ ʨʦʣʴ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʬʝʨʦʤʘʛʥʝʪʠʢʠ, ʤʠ ʧʨʠʤʫʰʫʻʤʦ 

ʝʣʝʤʝʥʪʘʨʥʽ ʩʪʨʫʤʠ ʙʨʘʪʠ ʫʯʘʩʪʴ 

ʚ ʫʪʚʦʨʝʥʥʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽ, 

ʪʘʢ ʙʠ ʤʦʚʠʪʠ, çʙʝʟʢʦʰʪʦʚʥʦè 
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ʟʙʽʣʴʰʫʻʤʦ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʚ ʩʦʪ-

ʥʽ ʽ ʪʠʩʷʯʽ ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦ-

ʣʝʤ ʦʜʥʠʭ ʥʘʤʘʛʥʽʯʫʶʯʠʭ ʢʦʪʫ-

ʰʦʢ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ 

ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʜʦ ʥʠʭ ʩʪʘʚʣʷʪʴ 

ʊʘʙʣʠʮʷ 4.2.ɼʝʷʢʽ ʤʘʛʥʽʪʥʽ ʤʘ-

ʪʝʨʽʘʣʠ ʪʘ ʾʭʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 

 

ʨʽʟʥʽ ʚʠʤʦʛʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, 

ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʨʘʥʩʬʦʨʤʘ-

ʪʦʨʘʭ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʚʠʤʦʛʘ-

ʤʠ ʻ ʚʠʩʦʢʘ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢ-

ʥʽʩʪʴ ʽ ʩʣʘʙʢʠʡ ʛʽʩʪʝʨʝʟʠʩ (çʤʘʛ-

ʥʽʪʥʦ-ʤôʷʢʽè ʤʘʪʝʨʽʘʣʠ), ʘ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʤʘʛʥʽʪʽʚ 

ð ʟʘʣʠʰʢʦʚʝ ʥʘʤʘʛʥʽʯʝʥʥʷ ʽ 

ʚʝʣʠʢʘ ʢʦʝʨʮʠʪʠʚʥʘ ʩʠʣʘ. ʗʢ 

ʬʝʨʦʤʘʛʥʽʪʥʽ ʤʘʪʝʨʽʘʣʠ ʪʝʧʝʨ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʘʣʽʟʦ ʽ 

ʡʦʛʦ ʩʧʣʘʚʠ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘ-

ʤʠ. ʇʽʜʙʠʨʘʶʯʠ ʩʢʣʘʜ ʩʧʣʘʚʽʚ ʽ 

ʚʘʨʽʶʶʯʠ ʾʭ ʦʙʨʦʙʢʫ, ʤʦʞʥʘ 

ʜʽʩʪʘʪʠ ʨʽʟʥʽ ʬʝʨʦʤʘʛʥʽʪʥʽ ʤʘʪʝ-

ʨʽʘʣʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʜʟʚʠ-

ʯʘʡʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʤʘʛʥʽʪ-

ʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʋ ʪʘʙʣʠʮʽ 4.2 

ʧʦʜʘʥʦ ʤʘʛʥʽʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʝʷʢʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʟʘʩʪʦʩʦʚʫ-

ʶʪʴʩʷ ʚ ʩʫʯʘʩʥʽʡ ʪʝʭʥʽʮʽ. 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʧʦʢʘʟʫʶʪʴ, 

ʱʦ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʤʘʛʥʽʪʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʷʛʥʫʪʦ ʟʥʘʯʥʠʭ 

ʫʩʧʽʭʽʚ. ɼʝʷʢʽ ʩʧʣʘʚʠ (ʘʣʥʽʢʦ, 

ʤʘʛʥʽʢʦ) ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʜʫʞʝ 

ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʢʦʝʨʮʠʪʠ-

ʚʥʦʾ ʩʠʣʠ ʽ ʟʘʣʠʰʢʦʚʦʾ ʽʥʜʫʢʮʽʾ ʽ 

ʪʦʤʫ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʛʦʪʦʚʣʷʪʠ 
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ʚʠʥʷʪʢʦʚʽ ʟʘ ʷʢʽʩʪʶ ʧʦʩʪʽʡʥʽ ʤʘ-

ʛʥʽʪʠ, ʷʢʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽ 

ʪʝʧʝʨ ʫ ʤʘʛʥʽʪʦʝʣʝʢʪʨʠʯʥʠʭ ʚʠ-

ʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʘʭ ʽ ʽʥʰʠʭ 

ʧʨʠʩʪʨʦʷʭ, ʚ ʷʢʠʭ ʧʦʪʨʽʙʥʝ ʧʦ-

ʪʫʞʥʝ ʧʦʩʪʽʡʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ. 

ɼʫʞʝ ʮʽʢʘʚʽ ʤʘʛʥʽʪʥʽ ʚʣʘ-

ʩʪʠʚʦʩʪʽ ʨʽʜʢʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥ-

ʪʽʚ. ʉʝʨʝʜ ʮʽʻʾ ʛʨʫʧʠ ʝʣʝʤʝʥʪʽʚ ʽ 

ʾʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʻ ʜʽʘʤʘʛʥʝʪʠ-

ʢʠ, ʧʘʨʘʤʘʛʥʝʪʠʢʠ ʽ ʬʝʨʦʤʘʛʥʝ-

ʪʠʢʠ. ɿ ʥʠʭ ʥʘʡʩʠʣʴʥʽʰʠʤ ʬʝ-

ʨʦʤʘʛʥʝʪʠʢʦʤ ʻ ʛʘʜʦʣʽʥʽʡ. ɺʽʥ 

ʥʘʤʘʛʥʽʯʫʻʪʴʩʷ ʜʦ ʥʘʩʠʯʝʥʥʷ ʚ 

ʧʦʨʽʚʥʷʥʦ ʩʣʘʙʢʠʭ ʧʦʣʷʭ ʽ ʡʦʛʦ 

ʥʘʤʘʛʥʽʯʝʥʥʷ ʥʘʩʠʯʝʥʥʷ ʙʽʣʴʰʝ, 

ʥʽʞ ʫ ʯʠʩʪʦʛʦ ʟʘʣʽʟʘ. 

 ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʛʥʽʪʥʠʭ 

ʩʧʣʘʚʽʚ ʽ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʧʨʠʚʝ-

ʣʠ ʽ ʜʦ ʚʘʞʣʠʚʠʭ, ʽ ʜʦ ʮʽʢʘʚʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ 

ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥ-

ʥʷ ʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʜʝʷʢʽ ʩʧʣʘʚʠ ʟ ʥʝʬʝʨʦʤʘʛʥʽʪʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʧʝʚʥʦʤʫ ʩʧʽʚʚʽʜ-

ʥʦʰʝʥʥʽ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘ-

ʶʪʴ ʚʝʣʠʢʠʡ ʬʝʨʦʤʘʛʥʝʪʠʟʤ. 

ʊʘʢʠʤʠ ʻ ʩʧʣʘʚʠ ʤʘʨʛʘʥʝʮʴ-

ʚʽʩʤʫʪ, ʤʘʨʛʘʥʝʮʴ-ʩʫʨʤʘ, ʭʨʦʤ-

ʪʝʣʫʨ, ʪʦʱʦ. ɯʥʰʝ ʚʘʞʣʠʚʝ ʜʦʩʷ-

ʛʥʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʜʦʙʫʚʘʥʥʽ ʽ 

ʜʦʩʣʽʜʞʝʥʥʽ ʬʝʨʠʪʽʚ, ʷʢʽ ʻ ʬʝ-

ʨʦʤʘʛʥʽʪʥʠʤʠ  ʭʽʤʽʯʥʠʤʠ ʩʧʦʣʫ-

ʢʘʤʠ ʪʠʧʫ ʄʝʆϽFʝ2ʆ3, ʜʝ ʄʝ ð 

ʦʜʠʥ (ʘʙʦ ʩʫʤʽʰ) ʜʚʦʚʘʣʝʥʪʥʠʭ 

ʢʘʪʽʦʥʽʚ ʄn, ʉʦ, Ni, ʉu, ʄg, Zn, 

ʉd, Fe+2. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʣʽʟʘ ʪʘ 

ʽʥʰʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʤʝʪʘʣʽʚ, 

ʬʝʨʠʪʠ ʻ ʤʘʛʥʽʪʥʠʤʠ ʥʘʧʽʚʧʨʦ-

ʚʽʜʥʠʢʘʤʠ ʽ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʧʠ-

ʪʦʤʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʧʦʨʷʜʢʫ 

1 10 4  ʆʤϽʤ. ʎʠʤ ʽ ʟʫʤʦʚʣʝʥʘ ʚʝ-

ʣʠʢʝ ʪʝʭʥʽʯʥʝ ʟʥʘʯʝʥʥʷ ʬʝʨʠʪʽʚ. 

ʌʝʨʦʤʘʛʥʽʪʥʽ ʤʝʪʘʣʠ ʥʝ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʨʘʜʽʦʪʝʭʥʽʮʽ 

ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʚʥʘʩʣʽʜʦʢ ʾʭ ʚʝ-

ʣʠʢʦʾ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʽ ʚʝʣʠ-
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ʢʠʭ ʚʪʨʘʪ ʥʘ ʚʠʭʨʦʚʽ ʩʪʨʫʤʠ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʮʴʦʤʫ. ʌʝʨʠʪʠ 

ʮʴʦʛʦ ʥʝʜʦʣʽʢʫ ʥʝ ʤʘʶʪʴ ʽ ʜʘʶʪʴ 

ʟʤʦʛʫ ʧʦ-ʥʦʚʦʤʫ ʨʦʟʚ'ʷʟʫʚʘʪʠ 

ʨʷʜ ʟʘʚʜʘʥʴ ʨʘʜʽʦʪʝʭʥʽʢʠ. 

 ʇʦʷʩʥʝʥʥʷ ʬʝʨʦʤʘʛʥʝ-

ʪʠʟʤʫ. ʉʫʯʘʩʥʘ ʪʝʦʨʽʷ ʬʝʨʦʤʘʛ-

ʥʝʪʠʢʽʚ ʩʧʠʨʘʣʘʩʷ ʚ ʩʚʦʻʤʫ ʨʦʟ-

ʚʠʪʢʫ ʥʘ ʪʘʢʽ ʦʩʥʦʚʥʽ ʜʦʩʣʽʜʥʽ 

ʜʘʥʽ. ʇʦ-ʧʝʨʰʝ, ʤʠ ʙʘʯʠʣʠ, ʱʦ ʚ 

ʜʝʷʢʠʭ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʤʦʞʥʘ 

ʟʤʽʥʶʚʘʪʠ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʛʦ ʥʫʣʴʦʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʜʦ ʚʝʣʠʯʝʟʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʩʠ-

ʯʝʥʥʷ ʧʽʜ ʜʽʻʶ ʤʽʟʝʨʥʦʛʦ ʥʘʤʘʛ-

ʥʽʯʫʶʯʦʛʦ ʧʦʣʷ. ʎʝ ʻ ʭʘʨʘʢʪʝʨ-

ʥʠʤ ʜʣʷ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʽ ʨʽʟʢʦ 

ʚʽʜʨʽʟʥʷʻ ʾʭ ʚʽʜ ʧʘʨʘʤʘʛʥʝʪʠʢʽʚ. 

ɿʘʟʥʘʯʠʤʦ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʱʦ 

ʥʦʨʤʘʣʴʥʘ ʧʘʨʘʤʘʛʥʽʪʥʘ ʩʽʣʴ, 

ʥʘʧʨʠʢʣʘʜ FeS04, ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʽʜ ʜʽʻʶ ʧʦʣʷ ʚ 10 

ɸ/ʤ ʟʙʽʣʴʰʫʻ ʩʚʦʻ ʥʘʤʘʛʥʽʯʝʥʥʷ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 10-9 ʊʣ, ʪʦʙʪʦ ʥʘ 

ʚʝʣʠʯʠʥʫ, ʫ ʩʦʪʥʽ ʤʽʣʴʡʦʥʽʚ ʨʘʟ 

ʤʝʥʰʫ, ʥʽʞ ʜʝʷʢʽ ʤʘʛʥʽʪʥʦ 

ʤôʷʢʽ ʬʝʨʦʤʘʛʥʽʪʥʽ ʩʧʣʘʚʠ. 

 ɼʨʫʛʘ ʦʩʦʙʣʠʚʽʩʪʴ ʩʪʦʩʫ-

ʻʪʴʩʷ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʛʦ ʤʦ-

ʤʝʥʪʘ ʘʪʦʤʽʚ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʨʝ-

ʯʦʚʠʥ. ʇʨʷʤʽ ʜʦʩʣʽʜʠ ʧʦʢʘʟʫʶʪʴ, 

ʱʦ ʤʘʛʥʽʪʥʽ ʤʦʤʝʥʪʠ ʘʪʦʤʽʚ ʬʝ-

ʨʦʤʘʛʥʽʪʥʠʭ ʨʝʯʦʚʠʥ ʤʘʶʪʴ ʪʦʡ 

ʩʘʤʠʡ ʧʦʨʷʜʦʢ ʚʝʣʠʯʠʥʠ, ʱʦ ʡ 

ʘʪʦʤʠ ʧʘʨʘʤʘʛʥʝʪʠʢʽʚ, ʽ ʚʠʤʽ-

ʨʶʶʪʴʩʷ ʥʝʙʘʛʘʪʴʤʘ ʤʘʛʥʝʪʦʥʘ-

ʤʠ ɹʦʨʘ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ 

ʬʝʨʦʤʘʛʥʝʪʠʟʤ ʥʝ ʤʦʞʥʘ ʧʦʷʩ-

ʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʦʨʽʾ, ʧʦʜʽ-

ʙʥʦʾ ʜʦ ʪʝʦʨʽʾ ʧʘʨʘʤʘʛʥʝʪʠʟʤʫ, ʽ, 

ʱʦ ʬʝʨʦʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝ 

ʟʫʤʦʚʣʝʥʽ ʥʘʷʚʥʽʩʪʶ ʤʘʛʥʽʪʥʦʛʦ 

ʤʦʤʝʥʪʘ ʘʪʦʤʘ ʚ ʮʽʣʦʤʫ. 

 ʊʨʝʪʽʡ ʚʘʞʣʠʚʠʡ ʜʦʩʣʽʜ-

ʥʠʡ ʬʘʢʪ ʟʚôʷʟʘʥʠʡ ʟ ʚʝʣʠʯʠʥʦʶ 

ʛʽʨʦʤʘʛʥʽʪʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ρ. 

ʋ ʬʝʨʦʤʘʛʥʝʪʠʢʘʭ ʚʦʥʦ ʧʨʠʙʣʠ-

ʟʥʦ ʚ ʜʚʘ paʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʦʯʽʢʫ-
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ʚʘʥʝ ʪʝʦʨʝʪʠʯʥʦ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʦʨʙʽʪ, ʽ ʚʽʜʧʦʚʽʜʘʻ 

ʚʽʜʥʦʰʝʥʥʶ ʚʣʘʩʥʠʭ ʤʘʛʥʽʪʥʦʛʦ 

ʽ ʤʝʭʘʥʽʯʥʦʛʦ ʤʦʤʝʥʪʽʚ ʝʣʝʢʪʨʦ-

ʥʘ (ʩʧʽʥʦʚʝ ʛʽʨʦʤʘʛʥʽʪʥʝ ʚʽʜʥʦ-

ʰʝʥʥʷ ρ). ʎ̫  ʦʙʩʪʘʚʠʥʘ ʚʢʘʟʫʻ, 

ʱʦ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʬʝʨʦʤʘʛʥʝ-

ʪʠʢʽʚ ʟʫʤʦʚʣʶʻʪʴʩʷ ʜʫʞʝ ʟʥʘʯ-

ʥʠʤ ʦʨʽʻʥʪʫʚʘʥʥʷʤ ʚʣʘʩʥʠʭ ʤʘʛ-

ʥʽʪʥʠʭ ʤʦʤʝʥʪʽʚ ʝʣʝʢʪʨʦʥʽʚ 

(ʝʣʝʢʪʨʦʥʥʠʭ ʩʧʽʥʽʚ), ʘʣʝ ʥʝ ʤʘ-

ʛʥʽʪʥʠʭ ʤʦʤʝʥʪʽʚ ʘʪʦʤʽʚ ʚ ʮʽʣʦ-

ʤʫ. ɿʘ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ, 

ʷʢʽ ʥʘʜʽʡʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ 

 

ʈʠʩ.4.13.ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ: 

ʘ ï ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʧʽʥʽʚ ʧʨʠ 

ʩʧʦʥʪʘʥʥʦʤʫ ʥʘʤʘʛʥʽʯʫʚʘʥʥʽ (ʥʠʟʴʢʘ 

ʪʝʤʧʝʨʘʪʫʨʘ); ʙ ï ʥʘʧʨʷʤʢʠ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ ʚ ʦʢʨʝʤʠʭ ʜʦʤʝʥʘʭ. 

ʥʘ ʜʦʩʣʽʜʽ, ʩʫʪʴ ʬʝʨʦʤʘʛʥʝʪʠʟʤʫ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʥʘʯʥʝ ʦʨʽʻʥ-

ʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʤʘʛʥʽʪʥʠʭ 

ʤʦʤʝʥʪʽʚ ʚʠʥʠʢʘʻ ʫ ʬʝʨʦʤʘʛʥʝ-

ʪʠʢʘʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʙʦ ʬʝʨʦʤʘʛʥʝ-

ʪʠʢ ʥʘʤʘʛʥʽʯʝʥʠʡ ʜʦ ʥʘʩʠʯʝʥʥʷ, 

ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʽʡ ʪʝʤʧʝʨʘʪʫ-

ʨʽ, ʫʞʝ ʙʝʟ ʫʩʷʢʦʛʦ ʧʦʣʷ 

(ʨʠʩ.4.13,ʘ). 

 ʅʘʷʚʥʽʩʪʴ ʪʘʢʦʛʦ ʩʘʤʦʜʦ-

ʚʽʣʴʥʦʛʦ, ʘʙʦ ʩʧʦʥʪʘʥʥʦʛʦ, ʥʘ-

ʤʘʛʥʽʯʫʚʘʥʥʷ ʻ ʥʘʡʭʘʨʘʢʪʝʨʥʽ-

ʰʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʬʝʨʦʤʘʛʥʝʪʠ-

ʢʽʚ. ʉʧʦʥʪʘʥʥʝ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ 

ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʪʝ, ʱʦ ʥʘ ʝʣʝʤʝʥ-

ʪʘʨʥʽ ʤʘʛʥʽʪʥʽ ʤʦʤʝʥʪʠ ʜʽʶʪʴ 

ʩʠʣʠ ʤʦʣʝʢʫʣʷʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʥʝ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʎʽ ʫʷʚ-

ʣʝʥʥʷ ʙʫʣʠ ʚʠʩʣʦʚʣʝʥʽ ʚ ʧʨʘʮʷʭ 

ʇ. ɺʝʡʩʩʘ ʚ 1907 ʨ. 

 ɼʦʩʣʽʜ ʧʦʢʘʟʫʻ, ʱʦ ʬʝʨʦ-

ʤʘʛʥʝʪʠʢʠ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʚ-

ʥʽʰʥʴʦʛʦ ʧʦʣʷ ʤʦʞʫʪʴ ʙʫʪʠ ʽ ʥʝ 

ʥʘʤʘʛʥʽʯʝʥʽ. ɼʣʷ ʧʦʷʩʥʝʥʥʷ ʮʽʻʾ 

ʧʦʟʽʨʥʦʾ ʩʫʧʝʨʝʯʥʦʩʪʽ ɺʝʡʩʩ 
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ʟʨʦʙʠʚ ʜʨʫʛʫ ʦʩʥʦʚʥʫ ʛʽʧʦʪʝʟʫ, 

ʟʘ ʷʢʦʶ ʬʝʨʦʤʘʛʥʝʪʠʢ ʨʦʟʙʠʚʘ-

ʻʪʴʩʷ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʘʣʠʭ 

(ʘʣʝ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ) ʦʙʣʘʩʪʝʡ, 

ʘʙʦ ʜʦʤʝʥʽʚ (çɼʦʤʝʥè ʚʽʜ ʣʘʪʠ-

ʥʩʴʢʦʛʦ ʩʣʦʚʘ dominicus (ʛʦʩ-

ʧʦʜʘʨʩʴʢʠʡ, ʧʘʥʩʴʢʠʡ). ɺ ʩʝʨʝʜ-

ʥʴʦʚʽʯʯʽ çʜʦʤʝʥʦʤè ʥʘʟʠʚʘʣʠ 

ʦʩʦʙʠʩʪʝ ʚʦʣʦʜʽʥʥʷ ʚʝʣʠʢʦʛʦ 

ʬʝʦʜʘʣʘ. ɺ ʬʽʟʠʮʽ ʩʣʦʚʦ çʜʦʤʝʥè 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʟʥʘʯʝʥ-

ʥʷ ʦʙʣʘʩʪʽ, ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʦʾ 

ʨʽʟʢʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʣʘʩʪʠ-

ʚʦʩʪʝʡ ʦʪʦʯʫʶʯʦʛʦ ʾʾ ʤʘʪʝʨʽʘ-

ʣʫ) ρ. ʂʦʞʥʘ ʟ ʮʠʭ ʦʙʣʘʩʪʝʡ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨ, ʥʠʞʯʠʭ ʟʘ ʪʝʤʧʝʨʘ-

ʪʫʨʫ ʂʶʨʽ, ʥʘʤʘʛʥʽʯʝʥʘ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ, ʘʣʝ ʥʘʧʨʷʤʠ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ ʚ ʦʢʨʝʤʠʭ ʜʦʤʝʥʘʭ ʨʽʟʥʽ, ʘ 

ʩʘʤʝ ʪʘʢʽ, ʱʦ ʧʦʚʥʠʡ ʤʘʛʥʽʪʥʠʡ 

ʤʦʤʝʥʪ ʬʝʨʦʤʘʛʥʝʪʠʢʘ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ (ʨʠʩ.4.13,ʙ). 

 ʇʠʪʘʥʥʷ ʧʨʦ ʬʽʟʠʯʥʫ 

ʧʨʠʯʠʥʫ ʩʧʦʥʪʘʥʥʦʛʦ ʥʘʤʘʛʥʽ-

ʯʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʨʦʟʚôʷʟʘʣʠ 

ʚ 1928 ʨ. ʌʨʝʥʢʝʣʴ, ʘ ʧʦʪʽʤ ɻʘʡ-

ʟʝʥʙʝʨʛ, ʷʢʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʥʘʯʥʝ 

ʦʨʽʻʥʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʧʽʥʽʚ 

ʩʧʨʠʯʠʥʶʻʪʴʩʷ ʪʘʢ ʟʚʘʥʠʤʠ ʩʠ-

ʣʘʤʠ ʦʙʤʽʥʥʦʾ ʚʟʘʻʤʦʜʽʾ. ʅʘʷʚ-

ʥʽʩʪʴ ʮʴʦʛʦ ʥʦʚʦʛʦ ʢʣʘʩʫ ʩʠʣ, 

ʷʢʠʡ ʥʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚ ʢʣʘʩʠʯʥʽʡ 

ʬʽʟʠʮʽ, ʙʫʣʦ ʟôʷʩʦʚʘʥʦ ʪʽʣʴʢʠ ʟ 

ʨʦʟʚʠʪʢʦʤ ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ 

ʘʪʦʤʘ. ɯʩʥʫʚʘʥʥʷ ʜʦʤʝʥʽʚ ʫ ʬʝ-

ʨʦʤʘʛʥʝʪʠʢʘʭ ʪʝʧʝʨ ʜʦʚʝʜʝʥʦ 

ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʘʤʠ. ʅʘʡʧʨʷʤʽ-

ʰʠʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʜʦʙʫʚʘʥʥʽ 

ʪʘʢ ʟʚʘʥʠʭ ʧʦʨʦʰʢʦʚʠʭ ʬʽʛʫʨ. 

ʗʢʱʦ ʥʘ ʜʦʙʨʝ ʚʽʜʧʦʣʽʨʦʚʘʥʫ 

ʧʦʚʝʨʭʥʶ ʬʝʨʦʤʘʛʥʝʪʠʢʘ ʧʦʤʽʩ-

ʪʠʪʠ ʰʘʨ ʨʽʜʠʥʠ, ʚ ʷʢʽʡ ʻ ʟʘʚʠʩʣʽ 

ʥʘʡʜʨʽʙʥʽʰʽ ʢʨʫʧʠʥʢʠ ʬʝʨʦʤʘʛ-

ʥʽʪʥʦʛʦ ʧʦʨʦʰʢʫ (ʥʘʧʨʠʢʣʘʜ, 

Fʝ2O3), ʪʦ ʮʽ ʢʨʫʧʠʥʢʠ ʦʩʽʜʘʪʠ-

ʤʫʪʴ ʧʝʨʝʚʘʞʥʦ ʥʘ ʪʽ ʤʽʩʮʷ, ʧʦʙ-

ʣʠʟʫ ʷʢʠʭ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʥʝʦʜʥʦ-

ʨʽʜʥʝ. ɸʣʝ ʩʘʤʝ ʧʦʙʣʠʟʫ ʤʝʞ 
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ʜʦʤʝʥʽʚ ʽ ʚʠʥʠʢʘʶʪʴ ʥʝʦʜʥʦʨʽʜ-

ʥʦʩʪʽ ʧʦʣʷ ʽ ʪʦʤʫ ʦʩʽʣʠʡ ʧʦʨʦ-

ʰʦʢ ʧʦʟʥʘʯʠʪʴ ʤʝʞʽ ʦʙʣʘʩʪʝʡ  

ʩʧʦʥʪʘʥʥʦʛʦ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ. 

 

           a               ʙ              ʚ 

ʈʠʩ.4.14.ɼʦʤʝʥʠ ʚ ʜʝʬʦʨʤʦʚʘʥʦʤʫ 

ʢʨʝʤʝʥʠʩʪʦʤʫ ʟʘʣʽʟʽ: ʘʙʝʟ ʧʦʣʷ; 

ʙʤʘʛʥʽʪʥʝ ʧʦʣʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʝ ʜʦ 

ʧʣʦʱʠʥʠ ʨʠʩʫʥʢʘ; ʚʤʘʛʥʽʪʥʝ ʧʦʣʝ ʪʽʻʾ 

ʩʘʤʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ, ʘʣʝ ʧʨʦʪʠʣʝʞʥʦʛʦ 

ʥʘʧʨʷʤʫ φȢ 

 ʅʘ ʨʠʩ.4.14 ʥʘʚʝʜʝʥʽ ʬʦ-

ʪʦʛʨʘʬʽʾ ʧʦʨʦʰʢʦʚʠʭ ʬʽʛʫʨ, ʷʢʽ 

ʚʠʜʥʦ ʚ ʤʽʢʨʦʩʢʦʧ ʧʨʠ ʥʝʚʝʣʠ-

ʢʦʤʫ ʟʙʽʣʴʰʝʥʥʽ. ʆʩʦʙʣʠʚʦ ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦʤʝʥʠ ʩʧʨʘʚʜʽ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ʇʦʨʦʰʢʦʚʽ ʬʽʛʫʨʠ ʙʫʣʠ ʚʠʢʦʨʠ-

ʩʪʘʥʽ ʚ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʽ ʜʘʣʠ ʟʤʦʛʫ 

ʚʠʟʥʘʯʠʪʠ ʨʦʟʤʽʨʠ, ʬʦʨʤʫ ʽ ʨʦʟ-

ʤʽʱʝʥʥʷ ʜʦʤʝʥʽʚ, ʘ ʪʘʢʦʞ ʟʤʽʥʠ 

ʜʦʤʝʥʽʚ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʤʘʛʥʽʪ-

ʥʦʤʫ ʧʦʣʽ. 

 

ʈʠʩ.4.15.ʇʦʷʩʥʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʜʦʤʝ-

ʥʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʜʦʢʣʘ-

ʜʥʽʰʝ, ʯʦʤʫ ʫ ʬʝʨʦʤʘʛʥʝʪʠʢʘʭ 

ʚʠʥʠʢʘʶʪʴ ʯʠʩʣʝʥʥʽ ʜʦʤʝʥʠ. 

ɼʣʷ ʧʨʦʩʪʦʪʠ ʚʚʘʞʘʪʠʤʝʤʦ, ʱʦ 

ʬʝʨʦʤʘʛʥʝʪʠʢ ʜʫʞʝ ʘʥʽʟʦʪʨʦʧ-

ʥʠʡ ʽ ʱʦ ʡʦʛʦ ʚʽʩʴ ʣʝʛʢʦʛʦ ʥʘʤʘ-

ʛʥʽʯʫʚʘʥʥʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ 

ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ. 

ʅʘ ʨʠʩ.4.15(ʘ) ʟʦʙʨʘʞʝʥʦ 

ʬʝʨʦʤʘʛʥʝʪʠʢ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʦʜʥʦʛʦ ʜʦʤʝʥʘ. ʋ ʮʴʦʤʫ ʚʠʧʘ-

ʜʢʫ ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʚʠ-



106 
 

ʥʠʢʘʻ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʷʢʝ ʤʽʩʪʠʪʴ 

ʫ ʩʦʙʽ ʧʝʚʥʫ ʝʥʝʨʛʽʶ. ʅʘ 

ʨʠʩ.4.15(ʙ) ʻ ʜʚʘ ʜʦʤʝʥʠ ʟ ʧʨʦ-

ʪʠʣʝʞʥʠʤ ʥʘʧʨʷʤʦʤ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ. ɿʦʚʥʽʰʥʻ ʤʘʛʥʽʪʥʝ ʧʦʣʝ 

ʪʫʪ ʟʤʝʥʰʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʚʽʜʩʪʘʥʽ ʰʚʠʜʰʝ, ʥʽʞ ʫ ʚʠʧʘʜʢʫ 

ʘ, ʽ ʝʥʝʨʛʽʷ, ʷʢʘ ʻ ʚ ʧʦʣʽ, ʤʝʥʰʘ. 

ʋ ʚʠʧʘʜʢʫ ʨʠʩ.4.15(ʚ) ʤʘʛʥʽʪʥʝ 

ʧʦʣʝ ʧʨʘʢʪʠʯʥʦ ʽʩʥʫʻ ʪʽʣʴʢʠ ʚ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ 

ʧʦʚʝʨʭʥʽ ʤʘʛʥʝʪʠʢʘ ʽ ʝʥʝʨʛʽʷ 

ʧʦʣʷ ʱʝ ʰʚʠʜʰʝ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʅʘ ʨʠʩ.4.15(ʛ) ʟʦʙʨʘʞʝʥʦ ʪʘʢʠʡ 

ʚʠʧʘʜʦʢ, ʢʦʣʠ ʚ ʟʦʚʥʽʰʥʴʦʤʫ 

ʧʨʦʩʪʦʨʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʝʤʘʻ 

ʟʦʚʩʽʤ. ʊʫʪ ʻ çʟʘʤʠʢʘʶʯʽè ʜʦʤʝ-

ʥʠ ʫ ʬʦʨʤʽ ʪʨʠʛʨʘʥʥʠʭ ʧʨʠʟʤ, 

ʙʽʯʥʽ ʧʦʚʝʨʭʥʽ ʷʢʠʭ ʩʢʨʽʟʴ ʫʪʚʦ-

ʨʶʶʪʴ ʢʫʪ 45Á ʟ ʚʝʢʪʦʨʦʤ ʥʘʤʘ-

ʛʥʽʯʝʥʥʷ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʤʘʛʥʽ-

ʪʥʠʡ ʧʦʪʽʢ ʧʨʦʭʦʜʠʪʴ ʚʠʢʣʶʯʥʦ 

ʚʩʝʨʝʜʠʥʽ ʬʝʨʦʤʘʛʥʝʪʠʢʘ, ʚʽʥ 

ʟʘʤʠʢʘʻʪʴʩʷ ʛʨʘʥʠʯʥʠʤʠ ʜʦʤʝ-

ʥʘʤʠ, ʯʠʤ ʽ ʟʫʤʦʚʣʝʥʘ ʾʭ ʥʘʟʚʘ 

ð çʟʘʤʠʢʘʶʯʽ ʜʦʤʝʥʠè. ʉʪʘʥ ʛ 

ʝʥʝʨʛʝʪʠʯʥʦ ʚʠʛʽʜʥʽʰʠʡ, ʥʽʞ 

ʧʦʧʝʨʝʜʥʽ ʩʪʘʥʠ, ʽ ʪʦʤʫ ʬʝʨʦʤʘ-

ʛʥʝʪʠʢ, ʷʢʠʡ ʧʝʨʝʙʫʚʘʻ, ʥʘʧʨʠ-

ʢʣʘʜ, ʫ ʩʪʘʥʽ ʘ, ʧʨʘʛʥʫʪʠʤʝ ʧʝ-

ʨʝʡʪʠ ʚ ʩʪʘʥ ʛ. ʅʘʨʝʰʪʽ, ʥʘ 

ʨʠʩ.4.15(ʜ) ʟʦʙʨʘʞʝʥʦ ʮʽʣʫ ʩʫʢʫ-

ʧʥʽʩʪʴ ʜʦʤʝʥʽʚ ʨʘʟʦʤ ʟ ʜʦʤʝʥʘ-

ʤʠ, ʱʦ ʾʭ ʟʘʤʠʢʘʶʪʴ, ʫ ʷʢʽʡ ʪʘ-

ʢʦʞ ʥʝʤʘʻ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʪʦʢʫ. 

ʊʘʢʘ ʬʦʨʤʘ ʜʦʤʝʥʽʚ ʩʧʨʘʚʜʽ ʩʧʦ-

ʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʜʦʩʣʽʜʽ. ʆʪʞʝ, 

ʬʝʨʦʤʘʛʥʝʪʠʢ ʥʘ ʜʦʤʝʥʠ ʨʦʟʙʠ-

ʚʘʻʪʴʩʷ ʪʦʤʫ, ʱʦ ʧʨʠ ʫʪʚʦʨʝʥʥʽ 

ʜʦʤʝʥʥʠʭ ʩʪʨʫʢʪʫʨ ʝʥʝʨʛʽʷ ʬʝ-

ʨʦʤʘʛʥʝʪʠʢʘ ʟʤʝʥʰʫʻʪʴʩʷ. 

ɺʠʱʝ ʤʠ ʨʦʟʛʣʷʜʘʣʠ ʬʝ-

ʨʦʤʘʛʥʝʪʠʢ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʚ-

ʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽ ʚʨʘ-

ʭʦʚʫʚʘʣʠ ʪʽʣʴʢʠ ʡʦʛʦ ʚʣʘʩʥʫ 

ʤʘʛʥʽʪʥʫ ʝʥʝʨʛʽʶ. ʗʢʙʠ ʙʫʣʠ ʱʝ 

ʡ ʽʥʰʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʥʘʧʨʠ-

ʢʣʘʜ ʤʝʭʘʥʽʯʥʽ ʥʘʧʨʫʛʠ ʘʙʦ ʟʦʚ-
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ʥʽʰʥʻ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʪʦ ʬʦʨʤʘ 

ʜʦʤʝʥʽʚ ʚʠʟʥʘʯʘʣʘʩʷ ʙ ʧʦʚʥʦʶ 

ʝʥʝʨʛʽʻʶ ʩʠʩʪʝʤʠ. ʊʦʤʫ ʟʘ ʥʘʷʚ-

ʥʦʩʪʽ ʤʝʭʘʥʽʯʥʠʭ ʥʘʧʨʫʛ ʽ ʟʦʚ-

ʥʽʰʥʴʦʛʦ ʧʦʣʷ ʜʦʤʝʥʥʘ ʩʪʨʫʢʪʫ-

ʨʘ ʟʤʽʥʶʻʪʴʩʷ. ʇʨʠ ʚʠʥʠʢʥʝʥʥʽ 

ʩʧʦʥʪʘʥʥʦʛʦ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ 

(ʦʨʽʻʥʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʧʽ-

ʥʽʚ) ʤʘʛʥʝʪʠʢ ʜʝʬʦʨʤʫʻʪʴʩʷ. 

ʗʢʱʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʠʱʽʡ, 

ʥʽʞ ʪʝʤʧʝʨʘʪʫʨʘ ʂʶʨʽ, ʚʠʨʽʟʘʪʠ 

ʟ ʤʦʥʦʢʨʠʩʪʘʣʘ ʬʝʨʦʤʘʛʥʝʪʠʢʘ 

ʢʫʣʶ, ʪʦ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ʥʠʞʯʝ 

ʪʝʤʧʝʨʘʪʫʨʠ ʂʶʨʽ ʢʫʣʷ ʧʝʨʝʪʚʦ-

ʨʠʪʴʩʷ ʚ ʝʣʽʧʩʦʾʜ. ʌʦʨʤʘ ʽ ʨʦʟ-

ʤʽʨʠ ʜʦʤʝʥʽʚ ʟʤʽʥʶʶʪʴʩʷ ʽ ʧʨʠ 

ʧʝʨʝʤʘʛʥʽʯʫʚʘʥʥʽ. ʊʦʤʫ ʬʝʨʦʤʘ-

ʛʥʝʪʠʢ ʚ ʮʽʣʦʤʫ ʥʝ ʥʘʤʘʛʥʽʯʝʥʠʡ 

ʽ ʧʨʠ ʥʘʤʘʛʥʽʯʫʚʘʥʥʽ ʜʝʬʦʨʤʫ-

ʻʪʴʩʷ. 

ʗʚʠʱʝ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ 

ʥʘʤʘʛʥʽʯʫʚʘʥʥʽ ʚʽʜʢʨʠʚ ʫ ʩʝʨʝ-

ʜʠʥʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ɼʞʦʫʣʴ; 

ʚʦʥʦ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʛʥʽʪʦ-

ʩʪʨʠʢʮʽʻʶ. ɼʝʬʦʨʤʘʮʽʾ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʮʴʦʤʫ, ʜʫʞʝ ʤʘ-

ʣʽ: ʚʽʜʥʦʩʥʽ ʚʠʜʦʚʞʝʥʥʷ ʟʨʘʟʢʘ 

ЎὰȾὰ ʚ ʧʦʣʷʭ  ͯ105 ɸ/ʤ ʟʚʠʯʘʡʥʦ 

ʤʘʶʪʴ ʧʦʨʷʜʦʢ 10-5 10-6. ʄʘʛʥʽ-

ʪʦʩʪʨʠʢʮʽʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʷʢ ʽ 

ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʠʡ ʝʬʝʢʪ ρ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʧʦʪʫʞʥʠʭ ʚʠʧʨʦʤʽʥʶ-

ʚʘʯʽʚ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʭʚʠʣʴ ʪʘ 

ʽʥʰʠʭ ʮʽʣʝʡ. 

  
ʈʠʩ.4.16. ʍʘʨʘʢʪʝʨ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʚ 

ʘʥʪʠʬʝʨʦʤʘʛʥʝʪʠʢʘʭ (ʘ) ʽ ʚ ʬʝʨʠʪʘʭ (ʙ) 

(ʩʭʝʤʘʪʠʯʥʦ). 

 ʉʠʣʠ ʦʙʤʽʥʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʩʧʨʠʯʠʥʶʶʪʴ ʫ ʬʝʨʦʤʘʛʥʝʪʠʢʘʭ 

ʧʘʨʘʣʝʣʴʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ ʝʣʝʢʪ-

ʨʦʥʥʠʭ ʩʧʽʥʽʚ. ʆʜʥʘʢ ʦʙʤʽʥʥʽ 

ʩʠʣʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʪʽʣʘ 

ʽ ʪʦʤʫ ʭʘʨʘʢʪʝʨ ʦʨʽʻʥʪʫʚʘʥʥʷ 
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ʩʧʽʥʽʚ, ʷʢʠʡ ʩʧʨʠʯʠʥʶʻʪʴʩʷ ʥʠ-

ʤʠ, ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʡ. ɺʽʜʦʤʦ, 

ʱʦ ʽʩʥʫʶʪʴ ʨʝʯʦʚʠʥʠ, ʚ ʷʢʠʭ 

ʪʘʢʦʞ ʚʠʥʠʢʘʻ ʟʥʘʯʥʝ ʦʨʽʻʥʪʫ-

ʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʧʽʥʽʚ, ʘʣʝ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ, 

ʝʣʝʢʪʨʦʥʥʽ ʩʧʽʥʠ ʦʨʽʻʥʪʦʚʘʥʽ ʚ 

ʥʠʭ ʧʦʧʘʨʥʦ ʘʥʪʠʧʘʨʘʣʝʣʴʥʦ. ʋ 

ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʧʘʜʢʫ ʝʣʝʢʪ-

ʨʦʥʥʽ ʩʧʽʥʠ ʫʪʚʦʨʶʶʪʴ ʥʽʙʠ ʜʚʽ 

ʧʨʦʩʪʦʨʦʚʽ ʧʽʜʨʝʰʽʪʢʠ, ʚʩʪʘʚʣʝ-

ʥʽ ʦʜʥʘ ʚ ʦʜʥʫ ʽ ʥʘʤʘʛʥʽʯʝʥʽ ʚ 

ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʘʭ 

(ʨʠʩ.4.16(ʘ)). 

ʈʝʯʦʚʠʥʠ, ʚ ʷʢʠʭ ʥʘʤʘʛ-

ʥʽʯʝʥʥʷ ʦʙʦʭ ʧʽʜʨʝʰʽʪʦʢ ʦʜʥʘ-

ʢʦʚʝ ʟʘ ʚʝʣʠʯʠʥʦʶ, ʥʘʟʠʚʘʶʪʴʩʷ 

ʘʥʪʠʬʝʨʦʤʘʛʥʝʪʠʢʘʤʠ. ɰʭ ʽʩʥʫ-

ʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦ ʟʘʚʙʘʯʠʚ ʃ. ɼ. 

ʃʘʥʜʘʫ ʚ 1933ʨ. 

ɸʥʪʠʬʝʨʦʤʘʛʥʝʪʠʢʘʤʠ ʻ 

ʜʝʷʢʽ ʩʧʦʣʫʢʠ ʤʘʨʛʘʥʮʶ (ʄnʆ, 

ʄnS), ʭʨʦʤʫ (Niʉʛ, ʉr203), ʚʘʥʘ-

ʜʽʶ (Vʆ2) ʪʦʱʦ. ʊʘʢʽ ʨʝʯʦʚʠʥʠ 

ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʤʘʶʪʴ 

ʜʫʞʝ ʤʘʣʫ ʤʘʛʥʽʪʥʫ ʩʧʨʠʡʥʷʪ-

ʣʠʚʽʩʪʴ. ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝ-

ʨʘʪʫʨʠ ʪʦʯʥʘ ʧʦʧʘʨʥʘ ʘʥʪʠʧʘʨʘ-

ʣʝʣʴʥʽʩʪʴ ʝʣʝʢʪʨʦʥʥʠʭ ʩʧʽʥʽʚ 

ʧʦʨʫʰʫʻʪʴʩʷ ʽ ʤʘʛʥʽʪʥʘ ʩʧʨʠʡ-

ʥʷʪʣʠʚʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʇʨʠ 

ʜʝʷʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (ʘʥʪʠʬʝʨʦ-

ʤʘʛʥʽʪʥʘ ʪʦʯʢʘ ʂʶʨʽ, ʘʙʦ ʪʦʯʢʘ 

ʅʻʻʣʷ) ʦʙʣʘʩʪʽ ʩʧʦʥʪʘʥʥʦʛʦ ʦʨʽ-

ʻʥʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʧʽʥʽʚ 

ʨʫʡʥʫʶʪʴʩʷ ʽ ʘʥʪʠʬʝʨʦʤʘʛʥʝʪʠʢ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʧʘʨʘʤʘʛʥʝʪʠʢ. 

ʇʨʠ ʜʘʣʴʰʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤ-

ʧʝʨʘʪʫʨʠ ʤʘʛʥʽʪʥʘ ʩʧʨʠʡʥʷʪʣʠ-

ʚʽʩʪʴ, ʷʢ ʫ ʚʩʷʢʦʛʦ ʧʘʨʘʤʘʛʥʝʪʠ-

ʢʘ, ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʦʪʞʝ, ʧʨʠ 

ʘʥʪʠʬʝʨʦʤʘʛʥʽʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʂʶʨʽ ʤʘʛʥʽʪʥʘ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ 

ʤʘʻ ʤʘʢʩʠʤʫʤ. 

 ʗʢʱʦ ʥʘʤʘʛʥʽʯʝʥʥʷ ʦʙʦʭ 

ʧʽʜʨʝʰʽʪʦʢ ʥʝ ʦʜʥʘʢʦʚʝ ʟʘ ʚʝʣʠ-

ʯʠʥʦʶ, ʪʦ ʚʠʥʠʢʘʻ ʥʝʩʢʦʤʧʝʥʩʦ-

ʚʘʥʠʡ ʘʥʪʠʬʝʨʦʤʘʛʥʝʪʠʟʤ ʽ ʨʝ-
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ʯʦʚʠʥʘ ʤʦʞʝ ʥʘʙʫʪʠ ʟʥʘʯʥʦʛʦ 

ʤʘʛʥʽʪʥʦʛʦ ʤʦʤʝʥʪʫ. ʊʘʢʠʡ ʭʘ-

ʨʘʢʪʝʨ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽ-

ʛʘʻʪʴʩʷ ʫ ʬʝʨʠʪʘʭ (ʨʠʩ.4.16(ʙ)). 

 ʇʨʦʮʝʩʠ ʥʘʤʘʛʥʽʯʫʚʘʥ-

ʥʷ ʬʝʨʦʤʘʛʥʝʪʠʢʘ. ʆʜʥʠʤ ʽʟ 

ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʪʝʦʨʽʾ ʬʝʨʦʤʘ-

ʛʥʝʪʠʟʤʫ ʻ ʧʦʷʩʥʝʥʥʷ ʪʝʭʥʽʯʥʦʾ 

ʢʨʠʚʦʾ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ, ʪʦʙʪʦ 

ʟʘʣʝʞʥʽʩʪʴ ʥʘʤʘʛʥʽʯʝʥʥʷ ὐ ʚʽʜ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ H, ʘʙʦ ʽʥʜʫʢ-

ʮʽʾ ɺ ʚʩʝʨʝʜʠʥʽ ʬʝʨʦʤʘʛʥʝʪʠʢʘ 

ʚʽʜ ʅ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʦʣʽʢʨʠʩʪʘʣʽʯ-

ʥʠʡ ʟʚʠʯʘʡʥʠʡ ʢʫʩʦʢ ʟʘʣʽʟʘ. 

ɺʩʝʨʝʜʠʥʽ ʥʴʦʛʦ ʻ ʚʝʣʠʢʘ ʢʽʣʴ-

ʢʽʩʪʴ ʤʘʣʝʥʴʢʠʭ ʢʨʠʩʪʘʣʠʢʽʚ, 

ʢʨʠʩʪʘʣʽʯʥʽ ʦʩʽ ʷʢʠʭ ʥʘʧʨʘʚʣʝʥʽ 

ʚ ʨʽʟʥʽ ʩʪʦʨʦʥʠ. ʎʽ ʢʨʠʩʪʘʣʠʢʠ ï 

ʮʝ ʥʝ ʪʝ ʞ ʩʘʤʝ, ʱʦ ʜʦʤʝʥʠ. 

ʈʘʥʽʰʝ ʤʠ ʚʚʘʞʘʣʠ, ʱʦ 

ʜʦʤʝʥʠ ʻ ʯʘʩʪʠʥʦʶ ʦʜʥʦʛʦ ʢʨʠʩ-

ʪʘʣʫ, ʘ ʚ ʢʫʩʢʫ ʟʘʣʽʟʘ, ʷʢ ʚʠʜʥʦ ʟ 

ʨʠʩ.4.17, ʤʽʩʪʷʪʴʩʷ ʙʘʛʘʪʦ ʨʽʟʥʠʭ 

ʢʨʠʩʪʘʣʽʚ ʟ ʨʽʟʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ 

ʥʘʤʘʛʥʽʯʝʥʥʷ. ɺ ʢʦʞʥʦʤʫ ʽʟ ʮʠʭ  

 

ʈʠʩ.4.17. ʄʽʢʨʦʩʪʨʫʢʪʫʨʘ ʥʝ-

ʥʘʤʘʛʥʽʯʝʥʦʛʦ ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʝ-

ʨʦʤʘʛʥʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʦʞʥʠʡ ʢʨʠʩ-

ʪʘʣʠʢ ʤʘʻ ʥʘʧʨʷʤʦʢ ʣʝʛʢʦʛʦ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ ʽ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʜʦʤʝʥʠ, ʷʢʽ 

ʟʚʠʯʘʡʥʦ ʩʧʦʥʪʘʥʥʦ ʥʘʤʘʛʥʽʯʝʥʽ ʚ ʮʴʦ-

ʤʫ ʥʘʧʨʷʤʢʫ ρ. 

ʢʨʠʩʪʘʣʽʚ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, 

ʤʽʩʪʠʪʴʩʷ ʜʝʢʽʣʴʢʘ ʜʦʤʝʥʽʚ. ʂʦ-

ʣʠ ʜʦ ʢʫʩʢʘ ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠʢʣʘʩʪʠ ʩʣʘʙʝ ʤʘʛ-

ʥʪ̔ʥʝ ʧʦʣʝ, ʜʦʤʝʥʥʽ ʙʘʨôʻʨʠ ʚ 

ʢʨʠʩʪʘʣʠʢʘʭ ʧʦʯʠʥʘʶʪʴ ʟʤʽʱʫ-

ʚʘʪʠʩʴ ʽ ʜʦʤʝʥʠ, ʥʘʧʨʷʤʦʢ ʥʘʤʘ-

ʛʥʽʯʝʥʦʩʪʽ ʷʢʠʭ ʩʧʽʚʧʘʜʘʻ ʟ ʥʘ-

ʧʨʷʤʢʦʤ ʣʝʛʢʦʛʦ ʥʘʤʘʛʥʽʯʫʚʘʥ-

ʥʷ, ʨʦʩʪʫʪʴ ʚʩʝ ʙʽʣʴʰʝ  ̔ʙʽʣʴʰʝ. 

ɼʦ ʪʠʭ ʧʽʨ ʧʦʢʠ ʧʦʣʝ ʟʘʣʠʰʘʻʪʴ-
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ʩʷ ʜʫʞʝ ʤʘʣʠʤ, ʮʝʡ ʨʽʩʪ ʦʙʦʨʦʪ-

ʥʠʡ; ʷʢʱʦ ʧʦʣʝ ʚʠʢʣʶʯʠʪʠ, ʥʘ-

ʤʘʛʥʽʯʝʥʽʩʪʴ ʟʥʦʚʫ ʧʦʚʝʨʥʝʪʴʩʷ 

ʜʦ ʥʫʣʷ. ʎʷ ʜʽʣʷʥʢʘ ʢʨʠʚʦʾ ʥʘʤʘ-

ʛʥʽʯʫʚʘʥʥʷ ʧʦʟʥʘʯʝʥʘ ʥʘ ʨʠʩ.18 

ʙʫʢʚʦʶ ὥ. 

ʈʠʩ.4.18.ʂʨʠʚʘ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʧʦʣʽʢ-

ʨʠʩʪʘʣʽʯʥʦʛʦ ʟʘʣʽʟʘ ρ. 

ɼʣʷ ʙʽʣʴʰʠʭ ʧʦʣʽʚ ʚ ʦʙʣʘʩ-

ʪʽ, ʷʢʘ ʥʘ ʨʠʩ.4.18 ʧʦʟʥʘʯʝʥʘ ʙʫ-

ʢʚʦʶ b, ʚʩʝ ʩʪʘʻ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ. 

ɺ ʢʦʞʥʦʤʫ ʤʘʣʝʥʴʢʦʤʫ ʢʨʠʩʪʘ-

ʣʠʢʫ ʤʘʪʝʨʽʘʣʫ ʻ ʥʘʧʨʫʛʠ ʽ ʜʠʩ-

ʣʦʢʘʮʽʾ (ʧʦʨʫʰʝʥʥʷ ʢʨʠʩʪʘʣʽʯʥʦʾ 

ʛʨʘʪʢʠ), ʜʦʤʽʰʢʠ ʽ ʜʝʬʝʢʪʠ. ɯ 

ʧʨʠ ʚʩʽʭ ʧʦʣʷʭ, ʟʘ ʚʠʥʷʪʢʦʤ ʜʫ-

ʞʝ ʩʣʘʙʢʠʭ, ʩʪʽʥʢʠ ʜʦʤʝʥʽʚ ʧʨʠ 

ʩʚʦʻʤʫ ʨʫʩʽ ʥʘʰʪʦʚʭʫʶʪʴʩʷ ʥʘ 

ʥʠʭ. 

ʄʽʞ ʜʦʤʝʥʥʦʶ ʩʪʽʥʢʦʶ ʽ 

ʜʠʩʣʦʢʘʮʽʻʶ (ʘʙʦ ʜʦʤʽʰʢʦʶ) 

ʚʠʥʠʢʘʻ ʚʟʘʻʤʦʜʽʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ, 

ʢʦʣʠ ʩʪʽʥʢʘ ʥʘʰʪʦʚʭʫʻʪʴʩʷ ʥʘ 

ʧʝʨʝʰʢʦʜʫ, ʚʦʥʘ ʥʽʙʠ ʧʨʠʢʣʝʶ-

ʻʪʴʩʷ ʽ ʪʨʠʤʘʻʪʴʩʷ ʪʘʢ, ʧʦʢʠ ʧʦʣʝ 

ʥʝ ʜʦʩʷʛʥʝ ʧʝʚʥʦʾ ʚʝʣʠʯʠʥʠ. ʂʦ-

ʣʠ ʧʦʣʝ ʜʝʱʦ ʟʨʦʩʪʝ, ʩʪʽʥʢʘ ʨʘʧ-

ʪʦʚʦ ʟʨʠʚʘʻʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʫʭ ʜʦʤʝʥʥʦʾ ʩʪʽʥʢʠ ʻ ʥʝ ʧʣʘʚ-

ʥʠʤ, ʷʢ ʚ ʽʜʝʘʣʴʥʦʤʫ ʢʨʠʩʪʘʣʽ; 

ʚʦʥʘ ʨʫʭʘʻʪʴʩʷ ʩʢʘʯʢʦʧʦʜʽʙʥʦ, 

ʟʫʧʠʥʷʶʯʠʩʴ ʥʘ ʤʠʪʴ. ʗʢʱʦ ʨʦʟ-

ʛʣʷʥʫʪʠ ʢʨʠʚʫ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʚ 

ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʤʘʩʰʪʘʙʽ, ʪʦ 

ʧʦʙʘʯʠʣʠ ʙ ʱʦʩʴ ʧʦʜʽʙʥʝ ʷʢ ʥʘ 

ʚʩʪʘʚʮʽ ʨʠʩ.4.18. ʅʘʡʚʘʞʣʠʚʽʰʝ 

ʚ ʪʦʤʫ, ʱʦ ʮʽ ʩʢʘʯʢʠ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʚʪʨʘʪʫ ʝʥʝʨ-

ʛʽʾ. ʇʝʨʰ ʟʘ ʚʩʝ, ʢʦʣʠ ʩʪʽʥʢʘ ʜʦ-

ʤʝʥʘ ʧʨʦʩʢʘʢʫʻ ʥʘ ʢʽʥʝʮʴ ʧʝʨʝ-

ʰʢʦʜʫ, ʚʦʥʘ ʜʫʞʝ ʰʚʠʜʢʦ ʨʫʭʘ-
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ʻʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʾ. ʐʚʠʜʢʠʡ 

ʨʫʭ ʩʧʨʠʯʠʥʷʻ ʟʘ ʩʦʙʦʶ ʽ ʰʚʠʜ-

ʢʫ ʟʤʽʥʫ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʩʪʚʦʨʶʻ ʚ ʢʨʠʩʪʘʣʽ 

ʚʠʭʨʦʚʽ ʩʪʨʫʤʠ (ʜʠʚ. ʥʘʩʪʫʧʥʠʡ 

ʨʦʟʜʽʣ). ʆʩʪʘʥʥʽ ʚʠʪʨʘʯʘʶʪʴ 

ʝʥʝʨʛʽʶ ʥʘ ʥʘʛʨʽʚʘʥʥʷ ʤʝʪʘʣʫ. 

ɯʥʰʠʡ ʝʬʝʢʪ ʚ ʪʦʤʫ, ʱʦ, 

ʢʦʣʠ ʜʦʤʝʥ ʨʘʧʪʦʚʦ ʟʤʽʥʶʻʪʴʩʷ, 

ʯʘʩʪʠʥʘ ʢʨʠʩʪʘʣʽʚ ʽʟ-ʟʘ ʤʘʛʥʽʪʦ-

ʩʪʨʠʢʮʽʾ ʟʤʽʥʶʻ ʩʚʦʾ ʨʦʟʤʽʨʠ. 

ʂʦʞʥʠʡ ʨʘʧʪʦʚʠʡ ʟʩʫʚ ʜʦʤʝʥʥʦʾ 

ʩʪʽʥʢʠ ʩʪʚʦʨʶʻ ʥʝʚʝʣʠʢʫ ʟʚʫʢʦ-

ʚʫ ʭʚʠʣʶ, ʷʢʘ ʪʝʞ ʚʠʥʦʩʠʪʴ ʝʥʝ-

ʨʛʽʶ. ʏʝʨʝʟ ʮʽ ʝʬʝʢʪʠ ʮʷ ʯʘʩʪʠʥʘ 

ʢʨʠʚʦʾ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʻ ʥʝʦʙʦ-

ʨʦʪʥʦʶ, ʤʘʻ ʤʽʩʮʝ ʚʪʨʘʪʘ ʝʥʝʨʛʽʾ. 

ʎʝ ʽ ʻ ʧʨʠʯʠʥʦʶ ʛʽʩʪʝʨʝʟʠʩʥʦʛʦ 

ʝʬʝʢʪʫ, ʘʙʦ ʨʫʭ ʩʢʘʯʢʘʤʠ ʚʧʝʨʝʜ 

ï ʦʜʥʝ, ʘ ʨʫʭ ʥʘʟʘʜ ï ʚʞʝ ʽʥʰʝ, ʽ 

ʧʨʠ ʨʫʩʽ ʚ ʦʙʠʜʚʘ ʢʽʥʮʽ ʚʪʨʘʯʘ-

ʻʪʴʩʷ ʝʥʝʨʛʽʷ. 

ɿʨʝʰʪʦʶ, ʧʨʠ ʜʦʩʪʘʪʥʴʦ 

ʩʠʣʴʥʠʭ ʧʦʣʷʭ, ʢʦʣʠ ʚʩʽ ʜʦʤʝʥʥʽ 

ʩʪʽʥʢʠ ʟʩʫʥʫʪʽ ʽ ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ 

ʢʦʞʥʦʛʦ ʢʨʠʩʪʘʣʠʢʘ ʥʘʧʨʘʚʣʝʥʘ 

ʧʦ ʥʘʡʙʣʠʞʯʽʡ ʜʦ ʧʦʣʷ ʦʩʽ ʣʝʛ-

ʢʦʛʦ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ, ʟʘʣʠʰʘ-

ʶʪʴʩʷ ʱʝ ʜʝʷʢʽ ʢʨʠʩʪʘʣʠʢʠ, ʫ 

ʷʢʠʭ ʚʽʩʴ ʣʝʛʢʦʛʦ ʥʘʤʘʛʥʽʯʫʚʘʥ-

ʥʷ ʜʘʣʝʢʘ ʚʽʜ ʥʘʧʨʷʤʢʫ ʟʦʚʥʽʰ-

ʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʑʦʙ ʧʦ-

ʚʝʨʥʫʪʠ ʮʽ ʤʘʛʥʽʪʥʽ ʤʦʤʝʥʪʠ 

ʥʝʦʙʭʽʜʥʝ ʱʝ ʜʦʜʘʪʢʦʚʝ ʧʦʣʝ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʩʠʣʴʥʠʭ ʧʦʣʷʭ 

ʩʘʤʝ ʚ ʦʙʣʘʩʪʽ, ʷʢʘ ʧʦʟʥʘʯʝʥʘ ʥʘ 

ʨʠʩ.4.18 ʙʫʢʚʦʶ c, ʥʘʤʘʛʥʽʯʝ-

ʥʽʩʪʴ ʟʨʦʩʪʘʻ ʧʦʚʽʣʴʥʦ, ʘʣʝ ʛʣʘʜ-

ʢʦ. 

ʅʘʤʘʛʥʽʯʫʚʘʥʥʷ ʥʝ ʚʽʜʨʘ-

ʟʫ ʜʦʩʷʛʘʻ ʩʚʦʛʦ ʥʘʩʠʯʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʚ ʮʽʡ ʦʩʪʘʥʥʽʡ ʯʘʩʪʠʥʽ 

ʢʨʠʚʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʦʨʽʻʥʪʘʮʽʷ 

ʘʪʦʤʥʠʭ ʤʘʛʥʽʪʠʢʽʚ ʚ ʩʠʣʴʥʦʤʫ 

ʧʦʣʽ. ʊʝʧʝʨ ʟʨʦʟʫʤʽʣʦ, ʯʦʤʫ ʢʨʠ-

ʚʘ ʥʘʤʘʛʥʽʯʝʥʥʷ ʧʦʣʽʢʨʠʩʪʘʣʽʯ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʘʻ ʚʠʛʣʷʜ, ʧʦʢʘ-

ʟʘʥʠʡ ʥʘ ʨʠʩ.4.18. 
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ʈʠʩ.4.19: ʘ - ʦʩʥʦʚʥʘ ʢʨʠʚʘ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ; ʙ - ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ  ʚʽʜ ʅ. 

 ʊʘʢʠʡ ʭʘʨʘʢʪʝʨ ʟʘʣʝʞʥʦʩ-

ʪʽ ɺ(ʅ) ʜʘʻ ʤʦʞʣʠʚ̔ ʩʪʴ ʧʦʷʩʥʠʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʈὌ, ʷʢʠʡ, ʧʨʠʚʝʜʝ-

ʥʠʡ ʥʘ ʨʠʩ.4.19. ɼʣʷ ʮʴʦʛʦ ʥʘ 

ʨʠʩ.4.19,ʘ ʟʦʙʨʘʞʝʥʦ ʱʝ ʨʘʟ ʦʩ-

ʥʦʚʥʘ ʢʨʠʚʘ ʥʘʤʘʛʥʽʯʝʥʥʷ. ʇʨʦ-

ʚʝʜʝʤʦ ʟ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ 

ʧʨʷʤʫ ʣʽʥʽʶ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝ-

ʨʝʟ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ ʢʨʠʚʦʾ ὄὌȢ 

ʊʘʥʛʝʥʩ ʢʫʪʘ ʥʘʭʠʣʫ ʮʽʻʾ ʧʨʷʤʦʾ 

ʧʨʦʧʦʨʮʽʡʥʠʡ ʚʽʜʥʦʰʝʥʥʶ ὄȾὌ 

ʪʦʙʪʦ ʤʘʛʥʽʪʥʽʡ ʧʨʦʥʠʢʥʦʩʪʽ 

(ʜʠʚ. ʬʦʨʤʫʣʫ (4.15)) ʜʣʷ ʚʽʜʧʦ-

ʚʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʧʦʣʷ. ʇʨʠ ʟʙʽʣʴʰʝʥʦʩʪʽ Ὄ ʚʽʜ 

ʥʫʣʷ ʢʫʪ ʥʘʭʠʣʫ (ʘ ʟʥʘʯʠʪʴ ʽ ʈ) 

ʩʧʦʯʘʪʢʫ ʟʨʦʩʪʘʻ. ɺ ʪʦʯʮʽ 2 ʚʽʥ 

ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ (ʧʨʷʤʘ 0-2 ʻ 

ʜʦʪʠʯʥʦʶ ʜʦ ʢʨʠʚʦʾ ὄὌ ), ʘ 

ʧʦʪʽʤ ʟʤʝʥʰʫʻʪʴʩʷ. ʅʘ 

ʨʠʩ.4.19(ʙ) ʧʨʠʚʝʜʝʥʠʡ ʛʨʘʬʽʢ 

ʟʘʣʝʞʥʦʩʪʽ ʈ ʚʽʜ ʅ. ɯʟ ʨʠʩʫʥʢʘ 

ʚʠʜʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʝ  ʟʥʘʯʝʥ-

ʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʜʦʩʷʛʘʻʪʴʩʷ ʜʝ-

ʱʦ ʨʘʥʽʰʝ, ʥʽʞ ʥʘʩʠʯʝʥʥʷ. ʇʨʠ 

ʥʝʦʙʤʝʞʝʥʦʤʫ ʟʨʦʩʪʘʥʥʽ ʅ ʧʨʦ-

ʥʠʢʥʽʩʪʴ ʘʩʠʤʧʪʦʪʠʯʥʦ ʥʘʙʣʠ-

ʞʘʻʪʴʩʷ ʜʦ ʦʜʠʥʠʮʽ. ɯʟ ʬʦʨʤʫʣ 

(4.9) ʽ (4.15) ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ ʚʠ-

ʨʘʟ ʜʣʷ ʈ, ʘ ʩʘʤʝ: 

ʈ ρ ὐὌϳ Ȣ  (4.19) 

ʆʩʢʽʣʴʢʠ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ὐ ʥʝ 

ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ὐ̎́̒ 

(ʨʠʩ.4.5), ʪʦ ʧʨʠ ὌᴼЊȟʈO ρȢ 



113 
 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥ-

ʥʷ ʦʩʥʦʚʥʦʾ ʢʨʠʚʦʾ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ 

║╗  ʽ ʧʝʪʣʽ ʛʽʩʪʝʨʝʟʠʩʫ ʬʝʨʦʤʘʛʥʝ-

ʪʠʢʽʚ 

1.ʂʣʘʩʠʯʥʠʡ ʤʝʪʦʜ 

ʆʧʠʩ ʫʩʪʘʥʦʚʢʠ ʪʘ ʤʝʪʦʜʠʢʘ 

ʚʠʤʽʨʶʚʘʥʴ 

ɺ ʫʩʪʘʥʦʚʮʽ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʙʘʣʽʩʪʠʯʥʠʡ ʤʝʪʦʜ ʆ. ɻ. 

ʉʪʦʣʻʪʦʚʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʛʥʽ-

ʪʥʦʾ ʽʥʜʫʢʮʽʾ. ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʫ 

ʣʝʞʠʪʴ ʬʦʨʤʫʣʘ, ʱʦ ʢʽʣʴʢʽʩʪʴ 

ʝʣʝʢʪʨʠʢʠ, ʷʢʘ ʧʨʦʪʽʢʘʻ ʧʦ ʢʦʥ-

ʪʫʨʫ, ʦʧʽʨ ʷʢʦʛʦ R, ʧʨʠ ʟʤʽʥʽ ʤʘ-

ʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ ʯʝʨʝʟ ʢʦʥʪʫʨ ʥʘ 

ʚʝʣʠʯʠʥʫ Ў  ,  

ὗ
Ў 

Ὑ
Ὓ
Ўὄ

Ὑ
Ͻ 

ɯʜʝʷ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʚʠʤʽʨʶ-

ʚʘʥʥʽ ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʠʢʠ ὗ, ʷʢʘ 

ʧʨʦʪʽʢʘʻ ʚʠʪʢʘʤʠ ʜʨʦʪʫ, ʦʧʽʨ 

ʷʢʠʭ Ὑ, ʱʦ ʥʘʤʦʪʘʥʠʡ ʥʘ ʜʦʩʣʽ-

ʜʞʫʚʘʥʠʡ ʟʨʘʟʦʢ, ʟ ʧʣʦʱʝʶ ʧʦ-

ʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ Ὓ,  ʧʽʜ ʯʘʩ 

ʟʤʽʥʠ ʚ ʥʴʦʤʫ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 

ʥʘ ʚʝʣʠʯʠʥʫ BD  ʚʥʘʩʣʽʜʦʢ ʥʘʤʘ-

ʛʥʽʯʫʚʘʥʥʷ (ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ). 

 

ʈʠʩ.4.20. ɽʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ. (ɹ ï 

ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ (ʙʘʪʘʨʝʷ ʘʢʫʤʫʣʷʪʦʨʽʚ); 

ɸ ï ʘʤʧʝʨʤʝʪʨ; ʈʉ ï ʨʝʛʫʣʷʪʦʨ ʩʪʨʫʤʫ (ʂ1 ï 

ʂ5 ï ʢʣʶʯʽ, R1 ï R4 ï ʦʧʦʨʠ); ʊ ï ʪʦʨʦʾʜ (ʌ ï 

ʟʨʘʟʦʢ ʬʝʨʦʤʘʛʥʝʪʠʢʘ (ʯʠʩʪʝ ʟʘʣʽʟʦ), ʷʢʠʡ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ, L1 i   L2  ï ʦʙʤʦʪʢʘ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ ʽ ʚʠʤʽʨʶʚʘʣʴʥʘ ʦʙʤʦʪʢʘ, ʚʽʜʧʦʚʽʜʥʦ); 

ʂG ï ʢʣʶʯ ʛʘʣʴʚʘʥʦʤʝʪʨʘ; G ï ʛʘʣʴʚʘʥʦ-

ʤʝʪʨ, R5ï ʟʤʽʥʥʠʡ ʦʧʽʨ.) [7] 

ʅʘ ʨʠʩ.4.20 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʚʠʟʥʘʯʘʪʠ 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʅ 

ʽ ʤʘʛʥʽʪʥʫ ʽʥʜʫʢʮʽʶ ɺ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʟʨʘʟʢʫ ʬʝʨʦʤʘʛ-

ʥʝʪʠʢʘ, ʘ ʥʘ ʨʠʩ.4.22 ʧʨʠʣʘʜʠ ʽ 

ʧʨʠʣʘʜʜʷ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʜʦ-

ʩʣʽʜʞʫʚʘʥʠʡ ʟʨʘʟʦʢ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʤʘʛʥʽʪʠʪʠ. ɼʣʷ ʮʴʦʛʦ ʦʙʤʦʪ-
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ʢʫ L1 ʧʽʜʢʣʶʯʘʶʪʴ ʜʦ ʜʞʝʨʝʣʘ 

ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 

(ʨʠʩ.4.21 ʽ 4.22), ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʩʠʣʫ ʩʪʨʫʤʫ 5ɸ ʽ ʟʤʝʥʰʫʶʪʴ ʾʾ 

ʜʦ ʥʫʣʷ. ʎʶ ʧʨʦʮʝʜʫʨʫ ʚʠʢʦʥʫ-

ʶʪʴ ʜʝʢʽʣʴʢʘ ʨʘʟ. 

 

ʈʠʩ.4.21. 1.ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʨʦʟʤʘʛʥʽʯʫ-

ʚʘʥʥʷ ʬʝʨʦʤʘʛʥʝʪʠʢʘ ʟʤʽʥʥʠʤ ʩʪʨʫ-

ʤʦʤ. 

 

ʈʠʩ.4.22. ʌʦʪʦʛʨʘʬʽʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ. 

1.ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ 

ʬʝʨʦʤʘʛʥʝʪʠʢʘ ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ; 

2.ɻʘʣʴʚʘʥʦʤʝʪʨ; 3.ɹʘʪʘʨʝʷ ʘʢʫʤʫʣʷ-

ʪʦʨʽʚ; 4.ɸʤʧʝʨʤʝʪʨ; 5.ʊʦʨʦʾʜ; 6.ʂʣʶʯʽ 

ὑ ὑ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ ʬʝʨʦʤʘʛʥʝʪʠʢʘ ʟʜʽʡʩʥʶ-

ʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ. ʉʪʘʚʠʤʦ ʧʝ-

ʨʝʤʠʢʘʯ ʂ (ʨʠʩ.4.20) ʫ ʧʦʣʦʞʝʥ-

ʥʷ 1. ʇʝʨʝʤʠʢʘʯʝʤ ʂ1 ʟʘʤʠʢʘʻʤʦ 

ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ, ʧʽʩʣʷ ʯʦʛʦ ʚʠ-

ʥʠʢʘʻ ʩʪʨʫʤ ʚ ʦʙʤʦʪʮʽ ὒ, ʷʢʠʡ 

ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ Ὅ. ɺʥʘʩʣʽʜʦʢ 

ʮʴʦʛʦ ʚʠʥʠʢʘʻ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʷʢʦʛʦ ʦʙʯʠʩʣʶʻʤʦ 

ʟʘ ʬʦʨʤʫʣʦʶ: 

Ὄ ὲὍ (4.20) 

ʜʝ ὲ  ὔȾὰ  ï ʛʫʩʪʠʥʘ ʥʘʤʦʪʢʠ 

ʢʦʪʫʰʢʠ ὒ, ὔ  ʾʾ ʟʘʛʘʣʴʥʘ ʢʽ-

ʣʴʢʽʩʪʴ, ὰ - ʾʾ ʜʦʚʞʠʥʘ. 

ʇʽʜ ʚʧʣʠʚʦʤ ʮʴʦʛʦ ʤʘʛʥʽʪ-

ʥʦʛʦ ʧʦʣʷ ʟʨʘʟʦʢ ʙʫʜʝ ʥʘʤʘʛʥʽ-

ʯʫʚʘʪʠʩʴ, ʘ ʽʥʜʫʢʮʽʷ ʚ ʥʴʦʤʫ ʜʦ-

ʩʷʛʥʝ ʟʥʘʯʝʥʥʷ ɺ1. ɼʣʷ ʨʦʟʨʘʭʫ-

ʥʢʫ ɺ ʚʠʚʝʜʝʤʦ ʬʦʨʤʫʣʫ. ɿʤʽʥʘ 

ʩʪʨʫʤʫ ʫ ʥʘʤʘʛʥʽʯʫʶʯʽʡ ʦʙʤʦʪʮʽ 

L1 ʥʘ DI = I1 ï 0 ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʽ-

ʥʠ H ʥʘ ʚʝʣʠʯʠʥʫ Dʅ=ʅ1ï 0, ʘ 

ʚʽʜʪʘʢ ʽ ʽʥʜʫʢʮʽʾ ʥʘ ʚʝʣʠʯʠʥʫ 

Dɺ=ɺ1ï 0. ʇʨʠ ʟʤʽʥʽ ʽʥʜʫʢʮʽʾ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʟʨʘʟʢʫ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʟʤʽʥʘ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ 
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ʯʝʨʝʟ ʧʝʨʝʨʽʟ ʦʩʝʨʜʷ ʥʘ ʚʝʣʠʯʠ-

ʥʫ 

BSʌ DÖ=D ,    (4.21) 

ʜʝ S ï ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝ-

ʨʽʟʫ ʟʘʣʽʟʥʦʛʦ ʦʩʝʨʜʷ (ʬʝʨʦʤʘʛ-

ʥʝʪʠʢʘ). ʏʝʨʝʟ ʪʝ, ʱʦ ʜʽʘʤʝʪʨ 

ʪʦʨʦʾʜʘ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʡʦʛʦ 

ʧʝʨʝʨʽʟʫ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʧʦʚʥʽʩʪʶ ʟʦʩʝʨʝ-

ʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʦʩʝʨʜʷ ʽ ʟʤʽʥʘ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ ʧʨʠʟʚʝʜʝ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʚ ʦʙʤʦʪʮʽ ὒ 

(ʨʠʩ.4.20) ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ ʩʠʣʠ 

ʽʥʜʫʢʮʽʾ ꜡, ʷʢʘ ʧʝʨʝʤʽʩʪʠʪʴ ʫ 

ʢʦʣʽ ʮʽʻʾ ʦʙʤʦʪʢʠ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢ-

ʪʨʠʢʠ Ўὗ. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ 

ʮʴʦʛʦ ʟʘʨʷʜʫ ʯʝʨʝʟ ʛʘʣʴʚʘʥʦʤʝʪʨ 

ʩʚʽʪʣʦʚʠʡ ʧʦʢʘʞʯʠʢ ʚʽʜʭʠʣʠʪʴʩʷ 

ʥʘ ʧʝʚʥʝ ʯʠʩʣʦ ʧʦʜʽʣʦʢ Ўά. Ўὗ 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ  

Ўὗ ὅ ϽЎάȟ (4.22) 

ʜʝ ὅ   ï ʙʘʣʽʩʪʠʯʥʘ ʩʪʘʣʘ ʛʘʣʴʚʘ-

ʥʦʤʝʪʨʘ. 

ɿ ʜʨʫʛʦʛʦ ʙʦʢʫ Ўὗ ʤʦʞʥʘ 

ʟʚôʷʟʘʪʠ ʟ ʽʥʜʫʢʮʽʻʶ Ўὄ ʪʘʢʠʤ 

ʯʠʥʦʤ: 

Ўὗ ὍϽЎὸ
꜡

Ὑ
ϽЎὸ  

ὔЎ 

ὙϽЎὸ
Ўὸ

ὔ

Ὑ
Ў   

ὛϽЎὄȟ (4.23) 

ʜʝ R ï ʦʧʽʨ ʢʦʣʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ, 

ὔï ʢʽʣʴʢʽʩʪʴ ʚʠʪʢʽʚ ʢʦʪʫʰʢʠ ὒ. 

ɯʟ ʬʦʨʤʫʣʠ (4.22) ʪʘ (4.23) 

ʦʪʨʠʤʘʻʤʦ, ʱʦ 

Ўὄ ЎάȢ  (4.24) 

ʊʦʜi 

ὄ Ўὄ  

В Ўά=ὃάȟ  (4.25) 

ʜʝ ὃ  ï ʩʪʘʣʘ ʚʝʣʠʯʠʥʘ, ʘ 

ʜʘʥʽ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʾʾ ʚʠʨʘʟ, ʤʦʞ-

ʥʘ ʟʥʘʡʪʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, 

Ўά ï ʚʽʜʭʠʣʝʥʥʷ ʧʦʢʘʞʯʠʢʘ 

ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʧʨʠ ʟʤʽʥʽ ʩʪʨʫʤʫ 

ʚ ʦʙʤʦʪʮʽ ὒ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʶ-
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ʯʽʚ ὑɀὑ, ά  В Ўά ï ʘʣʛʝ-

ʙʨʘʾʯʥʘ ʩʫʤʘ ʚʽʜʭʠʣʝʥʴ ʧʦʢʘʞ-

ʯʠʢʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ. 

ɿʥʘʢ ʥʘʧʨʫʞʝʥʦʩʪʽ ʅ ʥʘʤʘ-

ʛʥʽʯʫʶʯʦʛʦ ʧʦʣʷ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʘʧʨʷʤʢʦʤ ʩʠʣʠ ʩʪʨʫʤʫ ɯ (ʜʦʜʘ-

ʪʥʽʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʧʨʷʤʦʢ 

ʩʪʨʫʤʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʦʣʦ-

ʞʝʥʥʷ ʢʣʶʯʘ ʂ ʧʨʠ ʧʦʯʘʪʢʦʚʦʤʫ 

ʚʢʣʶʯʝʥʥʽ, ʘ ʢʦʣʠ ʤʠ ʡʦʛʦ ʧʝʨʝ-

ʤʠʢʘʻʤʦ ï ʟʥʘʢ ʩʪʨʫʤʫ ʟʤʽʥʶ-

ʻʪʴʩʷ ʥʘ ʚʽʜôʻʤʥʠʡ). ɿʥʘʢ ʤʘʛʥʽ-

ʪʥʦʾ ʽʥʜʫʢʮʽʾ ɺ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ 

ʟʥʘʢʫ ʚʽʜʭʠʣʝʥʥʷ ʧʦʢʘʞʯʠʢʘ 

ʛʘʣʴʚʘʥʦʤʝʪʨʘ, ʧʨʠʯʦʤʫ, ʧʝʨʰʝ ʽ 

ʨʝʰʪʘ ʚʽʜʭʠʣʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷ-

ʤʢʫ ʪʨʝʙʘ ʚʚʘʞʘʪʠ ʜʦʜʘʪʥʠʤʠ, 

ʚʽʜʭʠʣʝʥʥʷ ʫ ʧʨʦʪʠʣʝʞʥʠʡ ʙʽʢ ï 

ʚʽʜôʻʤʥʠʤʠ. 

ɺʠʤʽʨʶʚʘʥʥʷ, ʦʪʨʠʤʘʥʽ 

ʩʧʦʯʘʪʢʫ ʧʨʠ ʥʘʤʘʛʥʽʯʫʚʘʥʥʽ ʚ 

ʧʦʣʽ ʜʦʚʝʜʝʥʦʤʫ ʜʦ ʥʘʡʙʽʣʴʰʦʾ 

ʥʘʧʨʫʞʝʥʦʩʪʽ Ὄ , ʜʘʶʪʴ ʤʦʞ-

ʣʠʚʽʩʪʴ ʧʦʙʫʜʫʚʘʪʠ ʦʩʥʦʚʥʫ 

ʢʨʠʚʫ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʘʥʘʣʦ-

ʛʽʯʥʫ ʢʨʠʚʽʡ ʆɸ ʥʘ ʨʠʩ.4.19,ʘ. 

ʑʦʙ ʦʜʝʨʞʘʪʠ ʧʝʪʣʶ ʛʽʩʪʝʨʝʟʠ-

ʩʘ, ʪʨʝʙʘ (ʧʦ ʯʝʨʟʽ ʨʦʟʤʠʢʘʶʯʠ 

ʢʣʶʯʽ ʂ5ïʂ1) ʟʤʝʥʰʠʪʠ ʅ ʚʽʜ 

Ὄ  ʜʦ ʥʫʣʷ, ʧʝʨʝʚʝʩʪʠ ʧʝʨʝ-

ʤʠʢʘʯ ʂ ʫ ʧʦʣʦʞʝʥʥʷ 2 ʽ ʪʘʢʠʤ 

ʯʠʥʦʤ ʟʤʽʥʠʪʠ ʥʘʧʨʷʤʦʢ ʩʪʨʫʤʫ 

(ʘ ʟʥʘʯʠʪʴ ʽ ʥʘʧʨʷʤʦʢ ʅ) ʚ ʦʙ-

ʤʦʪʮʽ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʥʘ ʟʚʦʨʦʪ-

ʥʽʡ, ʜʦʚʝʩʪʠ ʅ ʜʦ Ὄ  (ʟʘʤʠʢʘ-

ʶʯʠ ʢʣʶʯʽ ʂ5ïʂ1), ʟʥʦʚʫ ʟʤʝʥ-

ʰʠʪʠ ʅ ʜʦ ʥʫʣʷ ʽ, ʥʘʨʝʰʪʽ, ʚʜʨʫ-

ʛʝ ʟʤʽʥʠʪʠ ʥʘʧʨʷʤ ʧʦʣʷ ʥʘ ʧʦʯʘ-

ʪʢʦʚʠʡ (ʧʝʨʝʤʠʢʘʯ ʂ ʧʝʨʝʚʝʩʪʠ 

ʚ ʧʦʣʦʞʝʥʥʷ 1), ʟʙʽʣʴʰʠʪʠ ʅ ʜʦ 

Ὄ . ʆʜʥʦʯʘʩʥʦ ʜʣʷ ʢʦʞʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ɯ ʚ ʦʙʤʦʪʮʽ ʥʘ-

ʤʘʛʥʽʯʫʚʘʥʥʷ 1L  ʟʥʷʪʠ ʚʽʜʧʦʚʽʜ-

ʥʽ ʚʽʜʭʠʣʝʥʥʷ ʧʦʢʘʞʯʠʢʘ  ʛʘʣʴ-

ʚʘʥʦʤʝʪʨʘ Ўά . ʇôʷʪʴ ʢʣʶʯʽʚ 

ʂ5ïʂ1 ʽ ʧʝʨʝʤʠʢʘʯ ʂ, ʷʢʽ ʻ ʚ ʩʭʝ-

ʤʽ (ʨʠʩ.4.20) ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʨʦʙʠʪʠ 25 ʚʠʤʽʨʶʚʘʥʴ ɯ ʪʘ Ўά  
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ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʧʨʠʣʘʜʽʚ, ʘ ʧʦʪʽʤ ʟʘ ʬʦʨʤʫʣʦʶ 

(4.20) ʪʘ (4.25) ʨʦʟʨʘʭʫʚʘʪʠ 25 

ʧʘʨ ʟʥʘʯʝʥʴ ʅ ʪʘ ɺ.  ̔ʟʘʥʝʩʪʠ ʚ 

ʪʘʙʣ.4.3. ʂʦʦʨʜʠʥʘʪʠ (ɺ;ʅ) ʫʩʽʭ 

ʪʦʯʦʢ ʪʨʝʙʘ ʥʘʥʝʩʪʠ ʥʘ ʛʨʘʬʽʢ ʽ 

ʧʨʦʚʝʩʪʠ ʫʩʝʨʝʜʥʝʥʫ ʧʣʘʚʥʫ 

ʣʽʥʽʶ. ʇʝʨʝʪʠʥ ʣʽʥʽʡ ʟ ʚʽʩʩʶ ɺ 

ʜʘʻ ʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʾ ʥʘʤʘʛ-

ʥʽʯʝʥʦʩʪʽ ὄ, ʧʝʨʝʪʠʥ ʟ ʚʽʩʩʶ ʅ ï 

ʟʥʘʯʝʥʥʷ ʢʦʝʨʮʠʪʠʚʥʦʾ ʩʠʣʠ Ὄ . 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʟʘʣʝʞʥʦʩ-

ʪʽ ÕÕ(ʅ) ʪʨʝʙʘ ʚʟʷʪʠ ʢʦʦʨʜʠʥʘ-

ʪʠ (ɺ;ʅ) 5-ʪʠ ʪʦʯʦʢ ʽʟ ʪʘʙʣ.4.3 

ʷʢʽ ʥʘʣʝʞʘʪʴ ʦʩʥʦʚʥʽʡ ʢʨʠʚʽʡ 

ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ OA (ʨʠʩ.4.8). ɿʘ 

ʮʠʤʠ ʜʘʥʠʤʠ ʽ ʟʘ ʬʦʨʤʫʣʦʶ 

(4.15) ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ 

ʟʥʘʯʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ. 

ɯʟ ʛʨʘʬʽʢʘ Õ(ʅ) ʟʥʘʡʪʠ ʥʘʡʙʽʣʴ-

ʰʝ ʟʥʘʯʝʥʥʷ Õmax. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ 

1. ʈʦʟʤʘʛʥʽʪʠʪʠ ʦʩʝʨʜʷ ʪʦ-

ʨʦʾʜʘ ʥʘ ʫʩʪʘʥʦʚʮʽ (ʨʠʩ.4.21, 

4.22). 

2. ɺʠʚʯʠʪʠ ʝʣʝʢʪʨʠʯʥʫ 

ʩʭʝʤʫ (ʨʠʩ.4.20). ʋʚʘʛʘ! ɺ ʧʦʯʘ-

ʪʢʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚʩʽ ʢʣʶʯʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʽʤʢʥʝʥʽ. 

3. ɿʥʷʪʠ ʟʘʣʝʞʥʽʩʪʴ Dm(ɯ). 

ʋʚʘʛʘ! ʗʢʱʦ ʚ ʧʨʦʮʝʩʽ ʚʠʤʽʨʶ-

ʚʘʥʴ ʜʦʧʫʱʝʥʘ ʧʦʤʠʣʢʘ ʘʙʦ ʥʝ 

ʩʧʨʘʮʶʚʘʚ ʨʝʛʫʣʷʪʦʨ ʩʪʨʫʤʫ ʈʉ 

ʽ ʪ.ʧ., ʪʦʜʽ ʜʦʩʣʽʜ ʧʦʪʨʽʙʥʦ ʧʨʠ-

ʧʠʥʠʪʠ, ʦʩʝʨʜʷ ʟʥʦʚʫ ʨʦʟʤʘʛʥʽ-

ʪʠʪʠ ʽ ʧʦʯʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ-

ʥʦʚʦ. 

4. ʇʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ: ʩʫʤʘ 

ʧʝʨʰʠʭ ʧôʷʪʠ ʚʽʜʭʠʣʝʥʴ ʧʦʢʘʟ-

ʥʠʢʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʧʦʚʠʥʥʘ 

ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʚʘʪʠ ʘʣʛʝʙʨʘ-

ʾʯʥʽʡ ʩʫʤʽ ʫʩʽʭ 25 ʚʠʤʽʨʶʚʘʥʴ. 

5. ʈʦʟʨʘʭʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʅ 

ʪʘ ɺ ʟʘ ʬʦʨʤʫʣʘʤʠ (4.20) ʪʘ 
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(4.25) ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʚʩʽʭ ʚʠʤʽ-

ʨʶʚʘʥʴ. 

6. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʟʘ-

ʣʝʞʥʦcʪʽ ɺ(ʅ). ɺʠʟʥʘʯʠʪʠ ʟ ʛʨʘ-

ʬʽʢʘ ʟʥʘʯʝʥʥʷ ὄ ʪʘ Ὄ . 

7. ʈʦʟʨʘʭʫʚʘʪʠ 5 ʟʥʘʯʝʥʴ Õ 

ʟʘ ʬʦʨʤʫʣʦʶ (4.15) (ʜʘʥʽ ʜʣʷ 

ʮʴʦʛʦ ʚʟʷʪʠ ʟ ʦʩʥʦʚʥʦʾ ʢʨʠʚʦʾ 

ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ). 

8. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʦʜʝʨʞʘ-

ʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʟʨʦʙʠʪʠ ʚʠʩʥʦ-

ʚʢʠ ʧʨʦ ʭʘʨʘʢʪʝʨ ʟʘʣʝʞʥʦʩʪʽ 

ɺ(ʅ) ʽ Õ(ʅ). 

2. ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʪʣʽ ʛʽʩʪʝ-

ʨʝʟʠʩʫ ʫ ʟʤʽʥʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ 

ʧʦʣʽ ʽ ʨʦʟʨʘʭʫʥʦʢ ʢʨʠʚʦʾ ʥʘʤʘʛ-

ʥʽʯʫʚʘʥʥʷ ʬʝʨʦʤʘʛʥʝʪʠʢʘ 

ʆʧʠʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʫʩʪʘʥʦʚʢʠ [8] 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʧʝʪʣʽ ʛʽʩʪʝ-

ʨʝʟʠʩʥʘ ʫ ʟʤʽʥʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ 

ʧʦʣʽ ʚʠʢʦʨʠʩʪʘʥʦ ʫʩʪʘʥʦʚʢʫ, 

ʧʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʷʢʦʾ ʟʦʙʨʘʞʝ-

ʥʘ ʥʘ ʨʠʩ.4.23 [7], ʘ ʩʚʽʪʣʠʥʘ 

ʨʦʙʦʯʦʾ ʫʩʪʘʥʦʚʢʠ ʥʘ ʨʠʩ.4.25. 

ɼʦʩʣʽʜʞʫʚʘʥʠʤ ʬʝʨʦʤʘʛ-

ʥʝʪʠʢʦʤ ʻ ʦʩʝʨʜʷ ʪʨʘʥʩʬʦʨʤʘʪʦ-

ʨʘ ʊ. ʇʝʨʚʠʥʥʘ ʦʙʤʦʪʢʘ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʘ ʞʠʚʠʪʴʩʷ ʚʽʜ ʜʞʝʨʝʣʘ 

ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʽ ʤʘʻ ὔ ʚʠʪʢʽʚ. 

ɼʞʝʨʝʣʦʤ ʩʪʨʫʤʫ ʻ ʋʀʇ-2 (ʚʠ-

ʭʽʜ "0-15 ɺ"), ʘʣʝ ʤʦʞʝ ʙʫʪʠ ʚʠ-

ʢʦʨʠʩʪʘʥʝ ʽ ʙʫʜʴ-ʷʢʝ ʽʥʰʝ ʜʞʝ-

ʨʝʣʦ ʞʠʚʣʝʥʥʷ. ʇʝʨʚʠʥʥʘ ʦʙʤʦ-

ʪʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩʣʫʞʠʪʴ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʟʤʽʥʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ H, ʱʦ ʥʘʤʘʛʥʽʯʫʻ ʦʩʝʨʜʷ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ [14]. 

ʈʠʩ.4.23. 

 ɺʝʣʠʯʠʥʘ H ʧʦʚ'ʷʟʘʥʘ ʟʽ 

ʩʧʘʜʦʤ ʥʘʧʨʫʛʠ Ὗ  ʥʘ ʨʝʟʠʩʪʦʨʽ 

Ὑ ʫ ʢʦʣʽ ʧʝʨʚʠʥʥʦʾ ʦʙʤʦʪʢʠ 

ʥʘʩʪʫʧʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 
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Ὄ
ὔ

ὰ
Ὅ

Ὗ

Ὑ
ὲ  

Ὗ ὯὟ , (4.26) 

ʜʝ ὰ ï ʜʦʚʞʠʥʘ ʧʝʨʚʠʥʥʦʾ ʦʙʤʦ-

ʪʢʠ; Ὅ ï ʩʠʣʘ ʥʘʤʘʛʥʽʯʫʶʯʦʛʦ 

ʩʪʨʫʤʫ; ὲ ï ʯʠʩʣʦ ʚʠʪʢʽʚ ʥʘʤʘʛ-

ʥʽʯʫʶʯʦʾ ʦʙʤʦʪʢʠ ʥʘ ʦʜʠʥʠʮʶ 

ʜʦʚʞʠʥʠ; Ὧ  ï ʢʦʝʬʽʮʽʻʥʪ 

ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. 

ʅʘʧʨʫʛʘ ʟ ʨʝʟʠʩʪʦʨʘ Ὑ ʧʦ-

ʜʘʻʪʴʩʷ ʥʘ ʚʭʽʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʧʽʜʩʠʣʶʚʘʯʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʩ-

ʮʠʣʦʛʨʘʬʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʚʭʽʜ 

X ʦʩʮʠʣʦʛʨʘʬʘ ʧʦʜʘʻʪʴʩʷ ʥʘʧʨʫ-

ʛʘ, ʧʨʦʧʦʨʮʽʡʥʘ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ H. 

ʄʘʛʥʽʪʥʠʡ ʧʦʪʽʢ, ʩʪʚʦʨʝ-

ʥʠʡ ʩʪʨʫʤʦʤ ʫ ʧʝʨʚʠʥʥʽʡ ʦʙ-

ʤʦʪʮʽ, ʧʨʦʥʠʟʫʻ ʚʠʪʢʠ ʚʪʦʨʠʥʥʦʾ 

ʦʙʤʦʪʢʠ ʽ ʽʥʜʫʢʫʻ ʚ ʥʽʡ ʝ.ʨ.ʩ., 

ʚʝʣʠʯʠʥʘ ʷʢʦʾ ʟʘ ʟʘʢʦʥʦʤ ʝʣʝʢʪ-

ʨʦʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʜʦʨʽʚʥʶʻ: 

꜡
Ὠɰ

Ὠὸ
ȟ 

ʜʝ  ɰ ὄὔὛ ï ʧʦʚʥʠʡ ʤʘʛʥʽʪ-

ʥʠʡ ʧʦʪʽʢ, ʱʦ ʧʨʦʥʠʟʫʻ ʚʪʦʨʠʥ-

ʥʫ ʦʙʤʦʪʢʫ, Ὓ ï ʾʾ ʧʣʦʱʘ ʧʦʧʝʨʝ-

ʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ὔ  ï ʾʾ ʢʽʣʴʢʽʩʪʴ 

ʚʠʪʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʻʤʦ, 

ʱʦ 

ȿ꜡ȿ ὔὛ  , 

ʘʙʦ 
ȿ꜡ ȿ
Ͻ (4.27) 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪ-

ʥʦʛʦ ʧʦʣʷ ὄ ʟ ʚʠʨʘʟʫ (4.27) ʡʦʛʦ 

ʩʣʽʜ ʽʥʪʝʛʨʫʚʘʪʠ ʧʦ ʯʘʩʫ, ʧʨʠ 

ʮʴʦʤʫ ʽʥʜʫʢʮʽʷ ὄ ʧʨʦʧʦʨʮʽʡʥʘ 

ʝ.ʨ.ʩ.  ꜡ʫ ʚʪʦʨʠʥʥʽʡ ʦʙʤʦʪʮʽ: 

ὄ ȿ᷿꜡ȿὨὸ. (4.28) 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʽʥ-

ʪʝʛʨʫʚʘʥʥʷ ʩʠʛʥʘʣʫ ʚ ʝʣʝʢʪʨʠʯ-

ʥʠʭ ʢʦʣʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢ 

ʟʚʘʥʠʡ ʽʥʪʝʛʨʫʶʯʠʡ ʣʘʥʮʶʞʦʢ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʦʨʫ ʪʘ ʢʦʥ-

ʜʝʥʩʘʪʦʨʘ (Ὑὅ-ʣʘʥʮʶʞʦʢ, ʷʢʠʤ 

ʫ ʩʭʝʤʽ ʥʘ ʨʠʩ.4.23 ʻ Ὑὅ). 
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ʇʨʠ ʧʨʦʪʽʢʘʥʥʽ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ ʥʘ-

ʧʨʫʛʘ ʥʘ ʜʽʣʷʥʮʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʧʦʩʣʽʜʦʚʥʦ ʟôʻʜʥʘʥʠʭ ʢʦʪʫʰʢʠ 

ʽʥʜʫʢʪʠʚʥʦʩʪʽ, ʢʦʥʜʝʥʩʘʪʦʨʘ ʪʘ 

ʨʝʟʠʩʪʦʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

Ὗ ὍὙ  

Ὅ Ὑ ʖὒ = ,꜡  

(4.29) 

ʜʝ Ὑ ï ʧʦʚʥʠʡ ʦʧʽʨ, Ὅ ʽ Ὑ ï 

ʩʪʨʫʤ ʽ ʘʢʪʠʚʥʠʡ ʦʧʽʨ ʢʦʣʘ ʚʪʦ-

ʨʠʥʥʦʾ ʦʙʤʦʪʢʠ. ɺʚʘʞʘʶʯʠ, ʱʦ 

ʦʧʽʨ ʚʪʦʨʠʥʥʦʾ ʦʙʤʦʪʢʠ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʘ (ʚʥʫʪʨʽʰʥʽʡ ʦʧʽʨ) ʻ 

ʤʘʣʠʤ, ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʥʘʧʨʫʛʫ 

Ὗ ʚ ʢʦʣʽ ʚʪʦʨʠʥʥʦʾ ʦʙʤʦʪʢʠ ʪʘ-

ʢʦʶ, ʱʦ ʜʦʨʽʚʥʶʻ ʝ.ʨ.ʩ. .꜡ 

ʋ ʬʦʨʤʫʣʽ (4.29) ʚʨʘʭʦʚʘ-

ʥʦ, ʱʦ ʯʠʩʣʦ ʚʠʪʢʽʚ ʚʪʦʨʠʥʥʦʾ 

ʦʙʤʦʪʢʠ ὔ  ʥʝʚʝʣʠʢʝ, ʪʦʤʫ ʤʦ-

ʞʥʘ ʟʥʝʭʪʫʚʘʪʠ ʝ.ʨ.ʩ. ʩʘʤʦʽʥʜʫʢ-

ʮʽʾ ʫ ʮʽʡ ʦʙʤʦʪʮʽ. ɸʢʪʠʚʥʠʡ ʦʧʽʨ 

Ὑ ʽ ʻʤʥʽʩʪʴ ὅ ʧʽʜʙʠʨʘʶʪʴ ʪʘʢʠ-

ʤʠ, ʱʦʙ ʽʥʜʫʢʪʠʚʥʠʡ ʖὒ ʽ ʻʤʥʽ-

ʩʥʠʡ  ʦʧʦʨʠ ʙʫʣʠ ʤʘʣʠʤʠ ʧʦ-

ʨʽʚʥʷʥʦ ʟ ʘʢʪʠʚʥʠʤ ʦʧʦʨʦʤ Ὑ. 

ʊʦʜʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ὍὙ

.꜡ 

ʊʦʜʽ ʚʠʨʘʟ (4.28) ʧʝʨʝʧʠ-

ʰʝʪʴʩʷ ʪʘʢ: 

ὄ ȿ᷿ὍȿὨὸ. (4.30) 

ʊʘʢ ʷʢ ȿ᷿ὍȿὨὸ ή ï ʮʝ ʚʝ-

ʣʠʯʠʥʘ ʟʘʨʷʜʫ ʥʘ ʦʙʢʣʘʜʢʘʭ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ὅ (ή ὅὟ), ʪʦ ʽʟ 

(4.30) ʦʪʨʠʤʘʻʤʦ ʩʧʽʚʚʽʜʥʦʰʝʥ-

ʥʷ ʤʽʞ Ὗ Ὗ  ʽ ὄ: 

ὄ Ὗ ὯὟ , (4.31) 

ʜʝ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ 

Ὧ  .  (4.32) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʧʨʫʛʘ ʥʘ ʢʦʥʜʝ-

ʥʩʘʪʦʨʽ ὅ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʭʽʜ 

╨ ʦʩʮʠʣʦʛʨʘʬʘ, ʻ ʧʨʦʧʦʨʮʽʡʥʦʶ 

ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ὄ ʫ 

ʬʝʨʦʤʘʛʥʽʪʥʦʤʫ ʦʩʝʨʜʽ. 
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ʗʢʱʦ ʧʦʜʘʚʘʪʠ ʥʘ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦ ʚʽʜʭʠʣʷʶʯʽ ʧʣʘʩʪʠʥʠ ʥʘ-

ʧʨʫʛʫ Ὗ, ʘ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ ʚʽʜ-

ʭʠʣʷʶʯʽ ï Ὗ, ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʦʜʘʚʘʥʥʷ ʜʚʦʭ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʠʭ ʢʦʣʠʚʘʥʴ ʝʣʝʢʪʨʦʥ-

ʥʦʛʦ ʧʨʦʤʝʥʷ ʚʽʜʥʦʩʥʦ ʧʦʣʦ-

ʞʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ï ʮʝʥʪʨʘ ʝʢʨʘʥʘ 

ʦʩʮʠʣʦʛʨʘʬʘ. 

ʈʠʩ.4.24. 

 ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʘ ʧʦʚʥʠʡ 

ʧʝʨʽʦʜ ʢʦʣʠʚʘʥʴ ʧʨʦʤʽʥʴ ʩʪʚʦ-

ʨʠʪʴ ʥʘ ʝʢʨʘʥʽ ʦʩʮʠʣʦʛʨʘʬʘ ʚ 

ʜʝʷʢʦʤʫ ʤʘʩʰʪʘʙʽ ʧʝʪʣʶ ʛʽʩʪʝ-

ʨʝʟʠʩʫ, ʷʢ ʮʝ ʡ ʚʠʧʣʠʚʘʻ ʽʟ ʩʧʽʚ-

ʚʽʜʥʦʰʝʥʴ (4.26) ʽ (4.31). ʆʪʨʠ-

ʤʘʥʘ ʧʝʪʣʷ ʤʦʞʝ ʙʫʪʠ ʦʩʥʦʚʦʶ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʘʛʥʽʪʥʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʬʝʨʦʤʘʛʥʝʪʠʢʘ. 

ɿʤʽʥʶʶʯʠ ʚʝʣʠʯʠʥʫ ʥʘ-

ʧʨʫʛʠ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʚ ʢʦʣʦ ʧʝʨ-

ʚʠʥʥʦʾ ʢʦʪʫʰʢʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʮʽʣʠʡ ʥʘʙʽʨ ʧʝʪʝʣʴ ʛʽʩʪʝʨʝʟʠʩʫ, 

ʪʦʯʢʠ ὃ ʽ ὃᴂ (ʨʠʩ.4.24) ʷʢʠʭ ʙʫ-

ʜʫʪʴ ʦʧʠʩʫʚʘʪʠ ʩʠʤʝʪʨʠʯʥʽ ʚʽʜ-

ʥʦʩʥʦ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ʦʩʥʦʚ-

ʥʽ ʢʨʠʚʽ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ. ɹʫʜʝʤʦ 

ʜʣʷ ʢʦʞʥʦʾ ʟʘʜʘʥʦʾ ʥʘʧʨʫʛʠ ʚʠ-

ʟʥʘʯʘʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ 

ὃ(+ὼ;+ώ) ʽ ὃᴂ(-ὼ;-ώ), ʷʢ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩ.4.24. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ὄ ʽ Ὄ ʥʘʧʨʫʛʠ Ὗ ʪʘ Ὗ  ʤʦʞʥʘ 

ʧʦʜʘʪʠ ʯʝʨʝʟ ʚʝʣʠʯʠʥʠ, ʱʦ ʚʠ-

ʟʥʘʯʘʶʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ï 

ʯʫʪʣʠʚʽʩʪʴ ὅ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʽ 
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ὅ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʘʥʘʣʽʚ ʦʩʮʠ-

ʣʦʛʨʘʬʘ: 

Ὗ ὼὅ ʽ Ὗ ώὅȟ   (4.33) 

ʜʝ ὼ ʽ ώ ï ʢʽʣʴʢʽʩʪʴ ʧʦʜʽʣʦʢ ʩʽʪʢʠ 

ʝʢʨʘʥʘ ʦʩʮʠʣʦʛʨʘʬʘ, ʷʢʽ ʚʠʟʥʘ-

ʯʘʶʪʴ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ὃ ʽ ὃᴂ. ɿ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

(4.33) ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (4.26) ʽ 

(4.31) ʤʘʪʠʤʫʪʴ ʪʘʢʠʡ ʨʦʙʦʯʠʡ 

ʚʠʛʣʷʜ: 

Ὄ ὯὅϽὼ ɻϽὼ  

 ɻ Ὧὅ ;  (4.34) 

ὄ ὯὅϽώ ɼϽώ 

ɼ Ὧὅ . (4.35) 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʋʚʽʤʢʥʫʪʠ ʦʩʮʠʣʦʛʨʘʬ ʽ 

ʙʣʦʢ ʞʠʚʣʝʥʥʷ ʚ ʤʝʨʝʞʫ ʪʘ ʜʘʪʠ 

ʾʤ ʧʨʦʛʨʽʪʠʩʷ 5-7 ʭʚ. 

2. ʈʫʯʢʫ ʧʦʪʝʥʮʽʦʤʝʪʨʘ R 

ʚʩʪʘʥʦʚʠʪʠ ʚ ʢʨʘʡʥʶ ʣʽʚʫ ʧʦʟʠ-

ʮʽʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʫʪʥʦʩʪʽ 

ʩʪʨʫʤʫ ʫ ʥʘʤʘʛʥʽʯʫʶʯʽʡ ʦʙʤʦʪʮʽ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

3. ʈʫʯʢʘʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦ-

ʤʝʥʝʤ ʦʩʮʠʣʦʛʨʘʬʘ ʚʩʪʘʥʦʚʠʪʠ ʚ 

ʮʝʥʪʨ ʝʢʨʘʥʘ ʩʚʽʪʣʦʚʫ ʧʣʷʤʫ. 

ʈʫʯʢʠ çʇɯɼʉʀʃɽʅʅʗ ╧è ʽ 

çʇɯɼʉʀʃɽʅʅʗ ╨è ʧʦʚʠʥʥʽ ʙʫ-

ʪʠ ʚʠʚʝʜʝʥʽ ʚ ʢʨʘʡʥʽ ʣʽʚʽ ʧʦʟʠʮʽʾ 

(ʧʽʜʩʠʣʝʥʥʷ ʜʦʨʽʚʥʶʻ ʥʫʣʶ). 

4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʪʝʥʮʽʦ-

ʤʝʪʨʘ Ὑ ʚʩʪʘʥʦʚʠʪʠ ʚ ʥʘʤʘʛʥʽ-

ʯʫʶʯʽʡ ʦʙʤʦʪʮʽ ʩʪʨʫʤ, ʧʦʪʨʽʙ-

ʥʠʡ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʬʝʨʦʤʘʛʥʝ-

ʪʠʢʘ. ʋ ʮʴʦʤʫ ʞ ʨʝʞʠʤʽ, ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʨʫʯʢʠ çʇɯɼʉʀʃɽʅ-

ʅʗè, ʜʦʤʦʛʪʠʩʷ ʪʦʛʦ, ʱʦʙ ʧʝʪʣʷ 

ʛʽʩʪʝʨʝʟʠʩʫ ʤʘʣʘ ʧʨʘʚʠʣʴʥʫ ʬʦ-

ʨʤʫ ʡ ʟʘʡʤʘʣʘ ʚʩʶ ʧʣʦʱʫ ʝʢʨʘ-

ʥʘ. (ʎʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴʩʷ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ ʘʙʦ ʣʘ-

ʙʦʨʘʥʪʘ).  
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5. ʇʦʚʝʨʥʫʪʠ ʨʫʯʢʫ ʧʦʪʝʥ-

ʮʽʦʤʝʪʨʘ R ʫ ʢʨʘʡʥʶ ʣʽʚʫ ʧʦʟʠ-

ʮʽʶ. 

 

ʈʠʩ.4.25. ʃʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ. 

6. ʇʦʪʝʥʮʽʦʤʝʪʨʦʤ R ʧʦʩ-

ʪʫʧʦʚʦ ʟʙʽʣʴʰʫʚʘʪʠ ʘʤʧʣʽʪʫʜʫ 

ʩʪʨʫʤʫ ʚ ʢʦʣʽ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʽ 

ʧʨʠ ʢʦʞʥʦʤʫ ʟʥʘʯʝʥʥʽ ʮʴʦʛʦ 

ʩʪʨʫʤʫ ʬʽʢʩʫʚʘʪʠ ʢʦʦʨʜʠʥʘʪʠ ὼ 

ʪʘ ώ ʢʨʘʡʥʽʭ ʪʦʯʦʢ (ὃ ʽ ὃ  ʥʘ 

ʨʠʩ.4.24) ʜʣʷ ʢʦʞʥʦʾ ʢʨʠʚʦʾ ʛʽʩ-

ʪʝʨʝʟʠʩʫ. ɺʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʘʪʠ 

ʜʣʷ ʜʝʩʷʪʠ ʟʥʘʯʝʥʴ ʩʪʨʫʤʫ, ʜʦ-

ʚʦʜʷʯʠ ʢʨʠʚʫ ʛʽʩʪʝʨʝʟʠʩʫ ʜʦ ʛʨʘ-

ʥʠʯʥʦʾ. ʉʠʣʫ ʥʘʤʘʛʥʽʯʫʶʯʦʛʦ 

ʩʪʨʫʤʫ ʙʘʞʘʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʪʘʢ, 

ʱʦʙ ʥʘʧʨʫʞʝʥʽʩʪʴ ʟʨʦʩʪʘʣʘ ʥʘ 

ʦʜʥʘʢʦʚʫ ʚʝʣʠʯʠʥʫ. ʈʝʟʫʣʴʪʘʪʠ 

ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣ.4.4. 

7. ʇʝʨʝʨʠʩʫʚʘʪʠ ʛʨʘʥʠʯʥʫ 

ʧʝʪʣʶ ʛʽʩʪʝʨʝʟʠʩʫ ʟ ʝʢʨʘʥʘ 

ʦʩʮʠʣʦʛʨʘʬʘ ʥʘ ʤʽʣʽʤʝʪʨʽʚʢʫ. 

ɺʽʜʢʣʘʩʪʠ ʥʘ ʦʩʷʭ ʚʝʣʠʯʠʥʫ ʮʽʥʠ 

ʧʦʜʽʣʢʠ ʩʽʪʢʠ ʝʢʨʘʥʘ ʦʩʮʠʣʦ-

ʛʨʘʬʘ. 

ʈʝʢʦʤʝʥʜʫʻʤʦ, ʩʢʦʨʠʩʪʘ-

ʪʠʩʷ ʬʦʪʦʘʧʘʨʘʪʦʤ ʤʦʙʽʣʴʥʦʛʦ 

ʪʝʣʝʬʦʥʫ ʽ ʚʝʩʴ ʥʘʙʽʨ ʧʝʪʝʣʴ 

ʛʽʩʪʝʨʝʟʠʩʫ ʥʘ ʝʢʨʘʥʽ ʦʩʮʠʣʦ-

ʛʨʘʬʘ ʩʬʦʪʦʛʨʘʬʫʚʘʪʠ. ʎʽ ʬʦ-

ʪʦʛʨʘʬʽʾ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠ-

ʩʪʘʪʠ ʜʣʷ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 ʅʘ ʨʠʩ.4.26 ʧʨʠʚʝʜʝʥʽ 

ʦʩʮʠʣʦʛʨʘʤʠ ʧʝʪʝʣʴ ʛʽʩʪʝʨʝʟʠʩʫ 

ʜʣʷ ʨʽʟʥʠʭ ʩʪʨʫʤʽʚ ʚ ʢʦʪʫʰʮʽ 

ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ. 

8. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʦʪʠ, 

ʥʝ ʟʤʽʥʶʶʯʠ ʧʦʟʠʮʽʾ ʨʫʯʢʠ "ʇɯ-

ɼʉʀʃɽʅʅʗ" ʦʩʮʠʣʦʛʨʘʬʘ, ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ ʘʙʦ ʣʘ-

ʙʦʨʘʥʪʘ ʚʠʢʦʥʘʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ 
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ʢʘʥʘʣʽʚ ὢ ʪʘ ὣ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʯʫʪʣʠʚʦʩʪʝʡ ὅ  ʪʘ ὅ. 

 

 

 

ʈʠʩ.4.26. 

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ 

1. ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʤʘʛʥʽʯʫʶʯʦʛʦ ʩʪʨʫʤʫ ʦʙʯʠʩ-

ʣʠʪʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ 

ὼ ʪʘ ώ: 

ộὼỚ
ȿ ȿȿ ȿ

; 

ộώỚ
ȿ ȿȿ ȿ

; 

2. ɿʘ ʟʥʘʯʝʥʥʷʤʠ ʚʝʣʠʯʠʥ 

ὲ, Ὑ, ὅ, ὲ, Ὓȟ ʘ ʪʘʢʦʞ ὅ  ʽ ὅ 

ʦʙʯʠʩʣʠʪʠ ʢʦʝʬʽʮʽʻʥʪʠ Ὧ, Ὧ, ɻȟ 

b. 

3. ɿʘ ʬʦʨʤʫʣʘʤʠ (4.34), 

(4.35) ʦʙʯʠʩʣʠʪʠ Ὄ ʪʘ ὄ ʜʣʷ 

ʚʩʽʭ ʜʦʩʣʽʜʽʚ ʽ ʨʝʟʫʣʴʪʘʪʠ 

ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣ.4.4. 

4. ɿʘ ʬʦʨʤʫʣʦʶ ὄ ʈʈὌ ʽ 

ʦʜʝʨʞʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, Ὄ ʽ ὄ 

ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʥʦʩʥʫ ʤʘʛʥʽʪʥʫ 

ʧʨʦʥʠʢʥʽʩʪʴ ʈ    ʜʣʷ ʚʩʽʭ ʜʦʩʣʽ-

ʜʽʚ. ɼʘʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʧʠʩʘʪʠ ʫ 

ʪʘʙʣ.4.4. 

5. ʅʘ ʦʜʥʦʤʫ ʛʨʘʬʽʢʫ ʧʦ-

ʙʫʜʫʚʘʪʠ ʦʩʥʦʚʥʫ ʢʨʠʚʫ ʥʘʤʘʛ-
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ʥʽʯʫʚʘʥʥʷ ὄὌ  ʽ ʟʘʣʝʞʥʽʩʪʴ ʤʘ-

ʛʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʚʽʜ ʥʘʧʨʫ-

ʞʝʥʦʩʪʽ ʧʦʣʷ ʈὌ. ɿ ʛʨʘʬʽʢʘ 

ʈὌ  ʚʠʟʥʘʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ 

ʈ , ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ 

(4.15). ʂʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ 2 ʥʘ 

ʨʠʩ.4.19,ʘ , ʘ ʩʘʤʝ Ὄ ̨ ὄ, ʚʽʜʧʦ-

ʚʽʜʘʶʪʴ ʪʠʤ ʟʥʘʯʝʥʥʷʤ ʥʘʧʨʫ-

ʞʝʥʦʩʪʽ ʽ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ, ʧʨʠ ʷʢʠʭ ʚʽʜʥʦʩʥʘ ʤʘʛʥʽʪ-

ʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʙʫʜʝ ʤʘʪʠ ʤʘʢ-

ʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. ɿʘ ʬʦʨʤʫ-

ʣʦʶ 

ʈ
ρ

ʈ̏
Ͻ
 ὄ

Ὄ
 

ʨʦʟʨʘʭʫʚʘʪʠ ʮʝ ʟʥʘʯʝʥʥʷ ʧʨʦʥʠ-

ʢʥʦʩʪʽ. 

6. ɿ ʧʦʙʫʜʦʚʘʥʦʾ ʦʩʥʦʚʥʦʾ 

ʢʨʠʚʦʾ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʚʠʟʥʘʯʠ-

ʪʠ ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ 

(ʜʠʚ.ʨʠʩ.4.19,ʘ) ʧʦʨʷʜʦʢ ʚʝʣʠ-

ʯʠʥʠ ʧʦʯʘʪʢʦʚʦʾ ʚʽʜʥʦʩʥʦʾ ʤʘʛ-

ʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʈ̐ ̘̏́̓. ɼʣʷ 

ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʥʘ-

ʭʠʣ ʧʨʷʤʦʾ ʣʽʥʽʾ 03 ʥʘ ʨʠʩ.4.19,ʘ, 

ʷʢ ЎὄЎὌȢϳ  ɯ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʬʦ-

ʨʤʫʣʠ (4.15) ʟʘ ʬʦʨʤʫʣʦʶ: 

ʈ̐ ̘̏́̓

ρ

ʈ̏
Ͻ
Ўὄ

ЎὌ
 

ʨʦʟʨʘʭʫʚʘʪʠ ʧʦʯʘʪʢʦʚʫ ʚʽʜʥʦʩʥʫ 

ʤʘʛʥʽʪʥʫ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ. ʋʨʘ-

ʭʫʚʘʪʠ ʮʝ ʟʥʘʯʝʥʥʷ ʈ̐ ̘̏́̓ ʽ ʧʦ-

ʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ m 

(Ὄ). 

7. ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʧʝʨʝʢʨʝ-

ʩʣʝʥʦʶ ʥʘ ʤʽʣʽʤʝʪʨʽʚʮʽ ʧʝʪʣʝʶ 

ʛʽʩʪʝʨʝʟʠʩʫ ʜʣʷ ʨʝʞʠʤʫ ʥʘʩʠ-

ʯʝʥʥʷ (ʪʘʙʣ.4.4, ʜʝʩʷʪʘ ʢʦʣʦʥʢʘ), 

ʘ ʱʝ ʢʨʘʱʝ ʬʦʪʦʛʨʘʬʽʻʶ ʮʽʻʾ 

ʧʝʪʣʽ ʛʽʩʪʝʨʝʟʠʩʫ, ʟʥʘʡʪʠ ʩʝʨʝʜ-

ʥʻ ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ 

Ὄ ʪʘ ὄ ʫ ʧʦʜʽʣʢʘʭ ʩʽʪʢʠ ʦʩʮʠ-

ʣʦʛʨʘʬʘ:  

ộὼỚ
ȿ ȿȿ ȿ

; 

ộώỚ
ȿ ȿȿ ȿ

; 

ộὼỚ
ȿ ȿȿ ȿ

; 

ộώỚ
ȿ ȿȿ ȿ

; 
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ɼʘʥʽ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣ.4.5. 

8. ɿʘ ʬʦʨʤʫʣʘʤʠ (4.34) ʽ 

(4.35) ʚʠʟʥʘʯʠʪʠ ʢʦʝʨʮʠʪʠʚʥʫ 

ʩʠʣʫ Ὄ  ʽ ʟʘʣʠʰʢʦʚʫ ʽʥʜʫʢʮʽʶ 

ʨʝʯʦʚʠʥʠ ʬʝʨʦʤʘʛʥʝʪʠʢʘ (ʦʩʝʨ-

ʜʷ) ὄ. ʈʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ 

ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣ.4.5 ʽ 4.6. 

9. ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘ-

ʣʴʥʦ ʘʙʦ ʦʙʯʠʩʣʝʥʽ ʟʘ ʬʦʨʤʫʣʘ-

ʤʠ ʟʥʘʯʝʥʥʷ ʈ ȟ ʈ̐ ̘̏́̓, Ὄȟ ὄ 

ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣ.4.6 ʽ ʧʦʨʽʚʥʷʪʠ ʟ 

ʜʦʚʽʜʥʠʢʦʚʠʤʠ ʜʘʥʠʤʠ ρ, ʘʙʦ 

(ʜʠʚ.ʪʘʙʣ.4.2, ʩʪʦʨ.100). 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʜʞʝʨʝʣʘ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ? ʗʢ ʧʨʦʷʚʣʷ-

ʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʫ ʧʨʦʩʪʦʨʽ ʤʘʛ-

ʥʽʪʥʦʛʦ ʧʦʣʷ? ʗʢʠʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʘʛʥʽʪʥʝ 

ʧʦʣʝ? 

2. ʗʢʽ ʨʝʯʦʚʠʥʠ ʥʘʟʠʚʘ-

ʶʪʴʩʷ ʤʘʛʥʝʪʠʢʘʤʠ? 

3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʬʽ-

ʟʠʯʥʠʭ ʚʝʣʠʯʠʥ ʧʨʦʚʦʜʷʪʴ ʢʣʘ-

ʩʠʬʽʢʘʮʽʶ ʤʘʛʥʝʪʠʢʽʚ? 

4. ʗʢʽ ʽʩʥʫʶʪʴ ʚʠʜʠ ʤʘʛ-

ʥʝʪʠʢʽʚ? ʗʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʽʘ- ʪʘ 

ʧʘʨʘʤʘʛʥʝʪʠʢʽʚ? 

5. ʗʢʽ ʨʝʯʦʚʠʥʠ ʻ ʬʝʨʦ-

ʤʘʛʥʝʪʠʢʘʤʠ? 

 6. ʗʢʽ ʽʩʥʫʶʪʴ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʨʝʯʦʚʠ-

ʥʽ? 

7. ʑʦ ʪʘʢʝ ʧʨʦʮʝʩ ʥʘʤʘʛ-

ʥʽʯʫʚʘʥʥʷ ʤʘʛʥʝʪʠʢʘ? ʗʢʠʡ ʬʽ-

ʟʠʯʥʠʡ ʟʤʽʩʪ ʚʝʢʪʦʨʘ ʥʘʤʘʛʥʽʯʫ-

ʚʘʥʥʷ? 

 8. ʑʦ ʪʘʢʝ ʤʘʛʥʽʪʥʝ ʥʘʩʠ-

ʯʝʥʥʷ? 

 9. ʗʢʽ ʩʧʦʩʦʙʠ ʨʦʟʤʘʛʥʽ-

ʯʫʚʘʥʥʷ ʚʠ ʟʥʘʻʪʝ? 

10. ʗʢʠʡ ʽʩʥʫʻ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʚʝʢʪʦʨʦʤ ʥʘʧʨʫʞʝʥʦʩʪʽ Ὄ ʽ ʚʝʢ-

ʪʦʨʦʤ ʽʥʜʫʢʮʽʾ ὄ ʤʘʛʥʽʪʥʦʛʦ ʧʦ-

ʣʷ ʚ ʬʝʨʦʤʘʛʥʝʪʠʢʘʭ? 

11.ʉʭʝʤʘʪʠʯʥʦ ʟʦʙʨʘʟʠʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦ-

ʛʦ ʧʦʣʷ ʫ ʬʝʨʦʤʘʛʥʝʪʠʢʘʭ. ʇʦ-

ʷʩʥʠʪʠ ʮʶ ʟʘʣʝʞʥʽʩʪʴ. 
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12. ɿʘʧʠʩʘʪʠ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ ʤʽʞ ʩʢʣʘʜʦʚʠʤʠ ʚʝʢʪʦʨʽʚ 

B ʽ H ʥʘ ʤʝʞʽ ʜʚʦʭ ʤʘʛʥʝʪʠʢʽʚ. 

13. ʗʢʠʡ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ 

ʤʘʛʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʬʝʨʦʤʘʛ-

ʥʝʪʠʢʘ? ʗʢ ʟʘʣʝʞʠʪʴ ʤʘʛʥʽʪʥʘ 

ʧʨʦʥʠʢʥʽʩʪʴ ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽ ʷʢ ʧʦʷʩʥʶʻʪʴ-

ʩʷ ʮʷ ʟʘʣʝʞʥʽʩʪʴ? 

14. ʋ ʯʦʤʫ ʩʫʪʴ ʷʚʠʱʘ 

ʤʘʛʥʽʪʥʦʛʦ ʛʽʩʪʝʨʝʟʠʩʫ? 

 15. ʑʦ ʪʘʢʝ ʢʦʝʨʮʠʪʠʚʥʘ 

ʩʠʣʘ? 

16. ʗʢ ʦʜʝʨʞʘʪʠ ʧʝʪʣʶ ʛʽʩʪʝʨʝ-

ʟʠʩʫ? 

 17. ɺ ʯʦʤʫ ʧʦʣʷʛʘʻ ʙʘʣʽʩ-

ʪʠʯʥʠʡ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʛ-

ʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ? 

 18.ʈʦʟʢʘʞʽʪʴ ʧʦʨʷʜʦʢ ʚʠ-

ʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʪʘ ʦʙʨʦʙʢʠ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ 

 19. ʗʢʘ ʧʨʠʨʦʜʘ ʬʝʨʦʤʘʛ-

ʥʝʪʠʟʤʫ? ʑʦ ʪʘʢʝ ʜʦʤʝʥʠ? ʗʢ 

ʚʦʥʠ ʨʝʘʛʫʶʪʴ ʥʘ ʤʘʛʥʽʪʥʝ ʧʦʣʝ? 

20. ʑʦ ʪʘʢʝ ʪʦʯʢʘ ʂʶʨʽ 

ʜʣʷ ʬʝʨʦʤʘʛʥʝʪʠʢʘ?  

21. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʷʚʠʱʝ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ? ʗʢ 

ʬʦʨʤʫʣʶʻʪʴʩʷ ʟʘʢʦʥ ʌʘʨʘʜʝʷ 

ʜʣʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ?  

22. ʑʦ ʪʘʢʝ ʯʫʪʣʠʚʽʩʪʴ ʦʩ-

ʮʠʣʦʛʨʘʬʘ ʟʘ ʥʘʧʨʫʛʦʶ? 

23. ʗʢʠʡ ʚʠʛʣʷʜ ʤʘʻ ʧʨʠʥ-

ʮʠʧʦʚʘ ʩʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʘʛʥʽʪ-

ʥʦʛʦ ʛʽʩʪʝʨʝʟʠʩʫ ʽ ʷʢʠʡ ʧʨʠʥʮʠʧ 

ʾʾ ʨʦʙʦʪʠ? 

24. ʏʦʤʫ ʟʥʘʯʝʥʥʷ ʤʘʛʥʽʪ-

ʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʬʝ-

ʨʦʤʘʛʥʝʪʠʢʽʚ ʥʝ ʧʨʠʚʦʜʷʪʴʩʷ ʚ 

ʜʦʚʽʜʥʠʢʦʚʠʭ ʪʘʙʣʠʮʷʭ? 

25. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʨ-

ʮʠʪʠʚʥʦʾ ʩʠʣʠ ʪʘ ʟʘʣʠʰʢʦʚʦʾ 

ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ ʜʣʷ ʬʝʨʦʤʘʛʥʝ-

ʪʠʢʘ. 

26. ʗʢʽ ʬʝʨʦʤʘʛʥʝʪʠʢʠ ʤʘ-

ʶʪʴ ʥʘʟʚʫ ʤʘʛʥʽʪʦ-ʤôʷʢʠʭ ʪʘ ʤʘ-

ʛʥʽʪʦ-ʞʦʨʩʪʢʠʭ? 

27. ɼʝ ʚ ʪʝʭʥʽʮʽ ʟʚôʷʟʢʫ ʟʘ-

ʩʪʦʩʦʚʫʶʪʴ ʬʝʨʦʤʘʛʥʝʪʠʢʠ? 
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ʊʘʙʣʠʮʷ 4.3 

 ̄

 
Dm, ʤʤ I, A m, ʤʤ H, A/ʤ B, Tʣ 

m, 

ʚʽʜʥ. 

ʦʜʠʥ 

1.       

2.       

3.       

4.       

5.       

6.       

7.       

8.       

9.       

10.       

11.       

12.       

13.       

14.       

15.       

16.       

17.       

18.       

19.       

20.       

21.       

22.       

23.       

24.       

25.       
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ʊʘʙʣʠʮʷ 4.4 

 

ʊʘʙʣʠʮʷ 4.5 

 

ȿὼȿ ȿὼȿ ộὼỚ Hc, A/ʤ ȿώȿ ȿώȿ ộώ
ὶ
Ớ B, Tʣ 

        

 

ʊʘʙʣʠʮʷ 4.6 
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5. ɼʦʩʣʽʜʞʝʥʥʷ ʝʣʝʢʪʨʠ-

ʯʥʠʭ ʟʛʘʩʘʶʯʠʭ ʽ ʚʠʤʫʰʝʥʠʭ 

ʢʦʣʠʚʘʥʴ 

ʄʝʪʘ ʨʦʙʦʪʠ 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʟʛʘʩʘʶʯʠʭ 

ʢʦʣʠʚʘʥʴ. ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ 

(ʣʦʛʘʨʠʬʤʽʯʥʠʡ ʜʝʢʨʝʤʝʥʪ, ʜʦʙ-

ʨʦʪʥʽʩʪʴ) ʪʘ ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʪʫʨʫ. 

2. ɺʠʟʥʘʯʠʪʠ ʘʢʪʠʚʥʠʡ 

ʦʧʽʨ ʢʦʪʫʰʢʠ ʪʘ ʾʾ ʽʥʜʫʢʪʠʚʥʽʩʪʴ, 

ʦʮʽʥʠʪʠ ʾʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ɺʠ-

ʟʥʘʯʠʪʠ ʚʣʘʩʥʫ ʯʘʩʪʦʪʫ ʢʦʥʪʫʨʫ 

ʽ ʢʦʝʬʽʮʽʻʥʪ ʟʛʘʩʘʥʥʷ. 

3. ʇʝʨʝʢʦʥʘʪʠʩʴ ʫ ʩʧʨʘʚʝʜ-

ʣʠʚʦʩʪʽ ʥʘʙʣʠʞʝʥʠʭ ʬʦʨʤʫʣ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʣʦʛʘʨʠʬʤʽʯʥʦʛʦ ʜʝʢ-

ʨʝʤʝʥʪʘ ʟʛʘʩʘʥʥʷ ʽ ʜʦʙʨʦʪʥʦʩʪʽ 

ʢʦʣʠʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʜʚʦʭ 

ʟʥʘʯʝʥʴ ʻʤʥʦʩʪʽ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ. 

4. ʆʪʨʠʤʘʪʠ ʚʠʤʫʰʝʥʽ ʢʦ-

ʣʠʚʘʥʥʷ ʫ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫ-

ʨʽ. ɼʦʩʣʽʜʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʥʘʧʨʫ-

ʛʠ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ ʪʘ ʩʪʨʫʤʫ ʫ 

ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʚʽʜ ʯʘʩʪʦ-

ʪʠ. 

5. ɼʦʩʣʽʜʠʪʠ ʟʘʣʝʞʥʽʩʪʴ 

ʯʘʩʪʦʪʠ, ʧʨʠ ʷʢʽʡ ʥʘʧʨʫʛʘ ʥʘ 

ʢʦʥʜʝʥʩʘʪʦʨʽ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘ-

ʣʴʥʠʭ ʟʥʘʯʝʥʴ, ʚʽʜ ʘʢʪʠʚʥʦʛʦ 

ʦʧʦʨʫ. 

6. ɺʠʟʥʘʯʠʪʠ ʜʦʙʨʦʪʥʽʩʪʴ 

ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ ʟʘ ʨʝʟʦ-

ʥʘʥʩʥʠʤʠ ʢʨʠʚʠʤʠ ʜʣʷ ʚʠʧʘʜʢʫ 

ʩʣʘʙʦʛʦ ʟʛʘʩʘʥʥʷ. 

7. ɼʦʩʣʽʜʠʪʠ ʟʘʣʝʞʥʽʩʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʠʚʘʥʴ ʚʽʜ ʧʘ-

ʨʘʤʝʪʨʽʚ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ. 

8. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʦ ʨʦ-

ʙʦʪʽ. 

ʊʝʦʨʽʷ 

1. ɿʛʘʩʘʶʯʽ ʢʦʣʠʚʘʥʥʷ 

 ɽʣʝʢʪʨʠʯʥʽ ʢʦʣʠʚʘʥʥʷ 

ʚʽʜʽʛʨʘʶʪʴ ʜʫʞʝ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʪʝʭʥʽʮʽ, ʟʦʢʨʝʤʘ ʫ ʪʝʭʥʽʮʽ 

ʟʚôʷʟʢʫ. 

 
ʈʠʩ.5.1. 

 ɽʣʝʢʪʨʠʯʥʽ ʢʦʣʠʚʘʥʥʷ 

ʚʠʥʠʢʘʶʪʴ ʫ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥ-

ʪʫʨʽ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʥʜʝʥ-

ʩʘʪʦʨʘ ʉ, ʢʦʪʫʰʢʠ L ʽ ʘʢʪʠʚʥʦʛʦ 

ʦʧʦʨʫ R (ʨʠʩ.5.1). ʗʢʱʦ ʟʘʨʷʜʠ-

ʪʠ ʢʦʥʜʝʥʩʘʪʦʨ ʉ ʽ ʟʘʤʢʥʫʪʠ 
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ʢʣʶʯ ʂ, ʪʦ ʢʦʥʜʝʥʩʘʪʦʨ ʧʦʯʥʝ 

ʨʦʟʨʷʜʞʘʪʠʩʷ. ʋ ʢʦʣʽ ʧʦʪʝʯʝ 

ʩʪʨʫʤ, ʷʢʠʡ ʧʣʘʚʥʦ ʙʫʜʝ ʟʨʦʩʪʘ-

ʪʠ ʯʝʨʝʟ ʧʦʷʚʫ ʝ.ʨ.ʩ. ʩʘʤʦʽʥʜʫʢ-

ʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʝʥʝʨʛʽʷ ʧʦʣʷ ʢʦʥ-

ʜʝʥʩʘʪʦʨʘ ʧʝʨʝʭʦʜʠʪʠʤʝ ʚ ʝʥʝʨ-

ʛʽʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʢʦʪʫʰʢʠ. 

 ɿʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ ʜʦ ʜʝ-

ʷʢʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 1/4 ʧʝʨʽʦʜʫ ʢʦ-

ʣʠʚʘʥʥʷ. ɿʘ ʥʘʩʪʫʧʥʫ 1/4 ʯʘʩʪʠ-

ʥʫ ʧʝʨʽʦʜʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫ-

ʧʦʚʝ (ʯʝʨʝʟ ʚʠʥʠʢʥʝʥʥʷ ʩʪʨʫʤʽʚ 

ʩʘʤʦʽʥʜʫʢʮʽʾ) ʩʧʘʜʘʥʥʷ ʩʪʨʫʤʫ, 

ʷʢʝ ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʝʨʝʟʘʨʷʜʢʦʶ 

ʢʦʥʜʝʥʩʘʪʦʨʘ. ʇʨʦʪʷʛʦʤ ʜʨʫʛʦʾ 

ʧʦʣʦʚʠʥʠ ʧʝʨʽʦʜʫ ʧʨʦʮʝʩ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʢʦʣʽ ʚʽʜʙʫʚʘʻʪʴ-

ʩʷ ʧʝʨʽʦʜʠʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝ-

ʨʛʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʢʦʥʜʝʥ-

ʩʘʪʦʨʘ ʚ ʝʥʝʨʛʽʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦ-

ʣʷ ʩʪʨʫʤʫ ʢʦʪʫʰʢʠ. ʇʦʚʥʘ ʝʥʝʨ-

ʛʽʷ ʽʜʝʘʣʽʟʦʚʘʥʦʛʦ ʢʦʥʪʫʨʫ (Ὑ

π) ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʝʣʝʢʪʨʠʯʥʦʾ ʽ 

ʤʘʛʥʽʪʥʦʾ ʝʥʝʨʛʽʾ ʽ ʚʦʥʘ ʟʙʝʨʽʛʘ-

ʻʪʴʩʷ ʟ ʯʘʩʦʤ. 

 ʆʜʥʘʢ ʫ ʨʝʘʣʴʥʦʤʫ ʢʦʥ-

ʪʫʨʽ ʝʥʝʨʛʽʷ ʟʤʝʥʰʫʻʪʴʩʷ ʫ 

ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʽʩʥʫʻ ʘʢʪʠʚʥʠʡ 

ʦʧʽʨ R, ʫ ʷʢʦʤʫ ʚʠʜʽʣʷʻʪʴʩʷ ʪʝʧ-

ʣʦ, ʽ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʙʫʜʝ 

ʟʤʝʥʰʫʚʘʪʠʩʴ. ʊʦʙʪʦ, ʝʣʝʢʪʨʦ-

ʤʘʛʥʽʪʥʽ ʢʦʣʠʚʘʥʥʷ ʫ ʨʝʘʣʴʥʦʤʫ 

ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʟʘʚʞʜʠ ʻ 

ʟʛʘʩʘʶʯʠʤʠ. 

 ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʝʣʝʢ-

ʪʨʠʯʥʽ ʧʨʦʮʝʩʠ ʚ ʢʦʥʪʫʨʽ ʢʚʘʟʽ-

ʩʪʘʮʽʦʥʘʨʥʽ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʤʠʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʩʪʨʫʤʫ Ὅ ή ð ʦʜʥʝ ʡ ʪʝ 

ʩʘʤʝ ʚ ʙʫʜʴ-ʢʦʤʫ ʤʽʩʮʽ ʢʦʥʪʫʨʫ ʽ 

ʱʦ ʜʦ ʤʠʪʪʻʚʠʭ ʟʥʘʯʝʥʴ ʝʣʝʢʪ-

ʨʠʯʥʠʭ ʚʝʣʠʯʠʥ ʤʦʞʥʘ ʟʘʩʪʦʩʦ-

ʚʫʚʘʪʠ ʧʨʘʚʠʣʘ ʂʽʨʭʛʦʬʘ. ʅʝʭʘʡ 

ʟʘʨʷʜ ʢʦʥʜʝʥʩʘʪʦʨʘ ή, ʘ ʩʪʨʫʤ ʚ 

ʢʦʣʽ Ὅ ή. ʊʦʜʽ, ʟʛʽʜʥʦ ʜʨʫʛʦʛʦ 
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ʧʨʘʚʠʣʘ ʂʽʨʭʛʦʬʘ, ʤʦʞʥʘ ʟʘʧʠ-

ʩʘʪʠ, ʱʦ 

ὍὙ ʒ ʒ ꜡, (5.1) 

ʜʝ ʒ ʒ ʒ ʒ  = 

= Ὗ
 
 ð ʥʘʧʨʫʛʘ ʥʘ 

ʢʦʥʜʝʥʩʘʪʦʨʽ, 

꜡ ὒ ὒ  ὒ  

ὒή  ʝ.ʨ.ʩ. ʩʘʤʦʽʥʜʫʢʮʽʾ, ʷʢʘ 

ʚʠʥʠʢʘʻ ʚ ʢʦʪʫʰʮʽ, ʽʥʜʫʢʪʠʚ-

ʥʽʩʪʴ ʷʢʦʾ ὒ. 

ɼʠʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ 

ʟʛʘʩʘʶʯʠʭ ʢʦʣʠʚʘʥʴ ʦʪʨʠʤʘʻʤʦ 

ʽʟ (5.1), ʨʦʟʜʽʣʠʚʰʠ ʡʦʛʦ ʥʘ ὒ: 

ή
Ὑ

ὒ
ή

ρ

ὒὅ
ή πȢ 

ɺʚʽʚʰʠ ʧʦʟʥʘʯʝʥʥʷ 

ɼ  ,  (5.2) 

ʷʢʠʡ ʥʦʩʠʪʴ ʥʘʟʚʫ ʢʦʝʬʽʮʽʻʥʪʘ 

ʟʛʘʩʘʥʥʷ, ʦʪʨʠʤʘʻʤʦ ʨʽʚʥʷʥʥʷ 

ή ςɼή ʖή πȟ (5.3) 

ʜʝ ʖ
Ѝ

 ʯʘʩʪʦʪʘ ʚʣʘʩʥʠʭ ʢʦ-

ʣʠʚʘʥʴ ʢʦʥʪʫʨʫ. 

 ʄʠ ʦʪʨʠʤʘʣʠ ʣʽʥʽʡʥʝ ʜʠ-

ʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ ʽʟ ʟʚʠʯʘʡʥʠʤʠ ʧʦʭʽʜʥʠ-

ʤʠ ʽ ʟ ʩʪʘʣʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ. 

ʊʘʢʝ ʩʘʤʝ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʜʣʷ ʥʘʧʨʫʛʠ Ὗ ʽ ʜʣʷ 

ʚʝʣʠʯʠʥʠ ʩʪʨʫʤʫ Ὅ. ɿʘʫʚʘʞʠʤʦ, 

ʱʦ ʢʦʣʠʚʘʥʥʷ, ʷʢʽ ʦʧʠʩʫʶʪʴʩʷ 

ʣʽʥʽʡʥʠʤʠ ʜʠʬʝʨʝʥʮʽʡʥʠʤʠ ʨʽʚ-

ʥʷʥʥʷʤʠ, ʥʘʟʠʚʘʶʪʴʩʷ ʣʽʥʽʡʥʠ-

ʤʠ ʢʦʣʠʚʘʥʥʷʤʠ, ʘ ʚʽʜʧʦʚʽʜʥʽ 

ʢʦʣʠʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ï ʣʽʥʽʡʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ. 

 ʈʦʟʚôʷʟʦʢ ʨʽʚʥʷʥʥʷ (5.3) 

ʙʫʜʝʤʦ ʰʫʢʘʪʠ ʫ ʚʠʛʣʷʜʽ 

ή όὸὩ   (5.4) 

ʇʽʜʩʪʘʚʠʤʦ (5.4) ʚ (5.3), 

ʚʨʘʭʫʚʘʚʰʠ, ʱʦ 

ή ό ɼό Ὡ    ̔  

ή ό ςɼό ɼόὩ Ȣ 

ʊʦʜʽ ʦʪʨʠʤʘʻʤʦ ʜʣʷ ʟʤʽʥʥʦʾ όὸ 

ʨʽʚʥʷʥʥʷ: 

ό ʖ ɼ ό π. (5.5) 
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ʈʦʟʚôʷʟʦʢ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ 

ʤʘʻ ʨʽʟʥʠʡ ʚʠʛʣʷʜ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʦʝʬʽʮʽʻʥ-

ʪʘʤʠ. 

1). ɼʦʧʫʩʪʠʤʦ ʩʧʦʯʘʪʢʫ, ʱʦ 

  ʖ ɼȟ  (5.6) 

 ̔ʪʦʜʽ ʧʦʟʥʘʯʠʤʦ 

ʖ ʖ ɼȢ (5.7) 

ʇʨʠ ʪʘʢʽʡ ʫʤʦʚʽ ʨʽʚʥʷʥʥʷ (5.5) 

ʧʝʨʝʧʠʰʝʪʴʩʷ ʪʘʢ: 

ό ʖό πȢ 

ʎʝ ʜʠʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ ʛʘʨ-

ʤʦʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ, ʨʦʟʚôʷʟʦʢ 

ʷʢʦʛʦ ʤʘʻ ʚʠʛʣʷʜ 

ό ήÃÏÓʖὸ ʒȟ 

ʜʝ ή ʽ ʒ ï ʩʪʘʣʽ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ-

ʩʷ ʟ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ. ʆʪʞʝ, 

ʨʦʟʚôʷʟʢʦʤ ʨʽʚʥʷʥʥʷ (5.3) ʙʫʜʝ 

ή ήὩ ÃÏÓʖὸ ʒȟ  (5.8) 

ʜʝ ήὩ  ï çʘʤʧʣʽʪʫʜʘè ʟʛʘʩʘʶ-

ʯʠʭ ʢʦʣʠʚʘʥʴ, ή ï ʧʦʯʘʪʢʦʚʘ 

ʘʤʧʣʽʪʫʜʘ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʘʨʷʜ 

ʢʦʥʜʝʥʩʘʪʦʨʘ). 

ɺʽʜʧʦʚʽʜʥʦ ʥʘʧʨʫʛʘ ʥʘ 

ʢʦʥʜʝʥʩʘʪʦʨʽ ,ʙʫʜʝ: 

Ὗ =ὟὩ ÃÏÓʖὸ ʒȢ (5.9) 

ɸʤʧʣʽʪʫʜʘ ʟʛʘʩʘʶʯʠʭ ʢʦʣʠʚʘʥʴ 

ʟʤʝʥʰʫʻʪʴʩʷ ʟ ʧʣʠʥʦʤ ʯʘʩʫ, ʽ 

ʪʠʤ ʰʚʠʜʰʝ, ʯʠʤ ʙʽʣʴʰʠʡ ʢʦʝ-

ʬʽʮʽʻʥʪ ɼ. 

ɺʝʣʠʯʠʥʘ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦ-

ʨʤʫʣʦʶ (5.7) ʥʘʟʠʚʘʻʪʴʩʷ ʚʣʘʩ-

ʥʦʶ ʮʠʢʣʽʯʥʦʶ ʯʘʩʪʦʪʦʶ ʟʛʘ-

ʩʘʶʯʠʭ ʢʦʣʠʚʘʥʴ. ɻʨʘʬʽʢ ʟʘʣʝʞ-

ʥʦʩʪʽ ʟʘʨʷʜʫ ή ʽ ʥʘʧʨʫʛʠ Ὗ ʥʘ 

ʢʦʥʜʝʥʩʘʪʦʨʽ ʚʽʜ ʯʘʩʫ ʥʘʚʝʜʝʥʠʡ 

ʥʘ ʨʠʩ.5.2 ʽ 5.3. 

 
ʈʠʩ.5.2. 

 
ʈʠʩ.5.3. 



134 
 

 ʑʦʙ ʟʥʘʡʪʠ ʩʠʣʫ ʩʪʨʫʤʫ 

ʚ ʢʦʥʪʫʨʽ, ʧʨʦʜʠʬʝʨʝʥʮʽʶʻʤʦ 

(5.8) ʧʦ ʯʘʩʫ: 

     Ͻ

Ͻ Ȣ
 (5.10) 

ʇʦʤʥʦʞʠʤʦ ʽ ʨʦʟʜʽʣʠʤʦ ʮʝʡ ʚʠ-

ʨʘʟ ʥʘ ʖ ɼ ʖ ʖ . 

ʊʦʜʽ 

Ὅ ʖήὩ
ɼ

ʖ ɼ
ÃÏÓʖὸ ʒ

ʖ

ʖ ɼ
 ÓÉÎʖὸ ʒ Ȣ

 

ʗʢʱʦ ʚʚʝʩʪʠ ʢʫʪ ʕ, ʷʢʠʡ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ: 

ÃÏÓʕ
ɼ

ʖ ɼ

ɼ

ʖ
ȟ 

ÓÉÎʕ
ʖ

ʖ ɼ

ʖ

ʖ
ȟ 

ʪʦ ʤʦʞʥʘ ʥʘʧʠʩʘʪʠ, ʱʦ 

Ὅ ʖήὩ ÃÏÓʖὸ ʒ ʕȢ (5.11) 

ʊʘʢ ʷʢ ÃÏÓʕ π, ʘ ÓÉÎʕ π, ʪʦ 

ʟʥʘʯʝʥʥʷ ʕ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 

ʚʽʜ  ʜʦ ʌ  ʕ ʌ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʢʦʥʪʫʨʽ 

ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ ʩʠʣʘ ʩʪʨʫʤʫ 

ʚʠʧʝʨʝʜʞʘʻ ʧʦ ʬʘʟʽ ʥʘʧʨʫʛʫ (ʟʘ-

ʨʷʜ) ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ ʙʽʣʴʰʝ, ʥʽʞ 

ʥʘ  ( ʧʨʠ Ὑ π ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʩʢʣʘʜʘʻ ). 

ɼʦʩʣʽʜʠʤʦ ʜʦʢʣʘʜʥʽʰʝ 

ʨʦʟʚôʷʟʦʢ (5.8) ʽ ʟʥʘʡʜʝʤʦ ʥʘ-

ʩʘʤʧʝʨʝʜ ʪʽ ʤʦʤʝʥʪʠ ʯʘʩʫ, ʚ ʷʢʽ 

ʟʘʨʷʜ ή ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʽʚ ʽ 

ʤʽʥʽʤʫʤʽʚ. ɼʣʷ ʮʴʦʛʦ ʟʘ ʧʨʘʚʠ-

ʣʦʤ ʟʥʘʭʦʜʞʝʥʥʷ ʝʢʩʪʨʝʤʫʤʽʚ 

ʧʨʠʨʽʚʥʷʻʤʦ (5.10) ʜʦ ʥʫʣʶ. ʎʝ 

ʜʘʻ: 

ÔÇʖὸ ʒ
ɼ

ʖ
Ȣ 

ʅʝʭʘʡ ὸ ὸ ʻ ʷʢʠʡ-ʥʝʙʫʜʴ ʨʦʟ-

ʚôʷʟʦʢ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ. ʊʦʜʽ ʡʦʛʦ 

ʨʦʟʚôʷʟʢʘʤʠ ʪʘʢʦʞ ʙʫʜʫʪʴ: 

 ὸ ὲὝȟ̅  ̆ὲ ρȠςȠȣȠ, 

 ὸ
σ

ς
Ὕȟὸ

Ὕ

ς
ȟȣ 

ʜʝ 

Ὕ ςʌȾʖ ςʌȾʖ ɼ. 

(5.12) 
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ʇʨʠ ʮʴʦʤʫ ʣʝʛʢʦ ʚʧʝʚʥʠʪʠʩʴ, ʱʦ 

ʢʦʣʠ ʧʨʠ ὸ ὸ ʤʘʻʤʦ ʤʘʢʩʠʤʫʤ 

ή, ʪʦ ʚʩʽ ʟʥʘʯʝʥʥʷ ὸ, ʱʦ ʩʪʦʷʪʴ ʫ 

ʧʝʨʰʦʤʫ ʨʷʜʢʫ, ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʪʘʢʦʞ ʤʘʢʩʠʤʫʤʫ π, ʘ 

ʚʩʽ ʟʥʘʯʝʥʥʷ ʜʨʫʛʦʛʦ ʨʷʜʢʘ ï 

ʤʽʥʽʤʫʤʫ ή. ʆʪʞʝ, ʭʦʯ ʟʛʘʩʘʶʯʽ 

ʢʦʣʠʚʘʥʥʷ ʥʝ ʻ ʧʝʨʽʦʜʠʯʥʠʤ 

ʧʨʦʮʝʩʦʤ ʫ ʩʪʨʦʛʦʤʫ ʨʦʟʫʤʽʥʥʽ 

ʮʴʦʛʦ ʩʣʦʚʘ, ʦʜʥʘʢ ʮʝʡ ʧʨʦʮʝʩ 

ʤʘʻ ʧʝʚʥʫ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʫ 

ʪʦʤʫ ʨʦʟʫʤʽʥʥʽ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʽ 

ʽ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʘʨʷʜʫ (ʘ 

ʪʘʢʦʞ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ) ʜʦʩʷʛʘ-

ʶʪʴʩʷ ʯʝʨʝʟ ʦʜʥʘʢʦʚʽ ʧʨʦʤʽʞʢʠ 

ʯʘʩʫ Ὕ. ʎʝʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ T 

(ʬʦʨʤʫʣʘ (5.12)) ʤʠ ʽ ʥʘʟʠʚʘʻʤʦ 

ʧʝʨʽʦʜʦʤ ʟʛʘʩʘʶʯʠʭ ʢʦʣʠʚʘʥʴ. 

ʅʝʭʘʡ ή ʽ ή  ï ʤʘʢʩʠ-

ʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʘʨʷʜʫ ʢʦʥʜʝʥ-

ʩʘʪʦʨʘ (ʨʠʩ.5.2) ʚ ʜʚʦʭ ʧʦʩʣʽʜʦʚ-

ʥʠʭ ʤʘʢʩʠʤʫʤʘʭ ʟ ʥʦʤʝʨʘʤʠ ὲ ʽ 

(n+1) ʚ ʤʦʤʝʥʪʠ ʯʘʩʫ ὸ ʽ ὸ , 

ʧʨʠʯʦʤʫ ὸ ὸ Ὕ. ɿʛʽʜʥʦ ʟ 

(5.8) ʽ (5.12), ʦʪʨʠʤʘʻʤʦ: 

ή ήὩ ÃÏÓʖὸ ʒȟ 

ή  ήὩ ÃÏÓʖ ὸ
ςʌ
ʖ

ʒ

 ήὩ ÃÏÓʖὸ ʒȢ
 

ʇʦʜʽʣʠʚʰʠ ʧʦʯʣʝʥʥʦ ʦʙʠʜʚʽ ʮʽ 

ʨʽʚʥʦʩʪʽ, ʟʥʘʭʦʜʠʤʦ: 

      Ὀ Ὡ Ȣ (5.13) 

ʄʠ ʙʘʯʠʤʦ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ ʜʚʦʭ 

ʧʦʩʣʽʜʦʚʥʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘ-

ʯʝʥʴ ʟʘʨʷʜʫ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʦ-

ʤʝʨʘ ʤʘʢʩʠʤʫʤʽʚ, ʘʙʦ, ʽʥʘʢʰʝ 

ʢʘʞʫʯʠ, ʮʽ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥ-

ʥʷ ʟʤʝʥʰʫʶʪʴʩʷ ʚ ʛʝʦʤʝʪʨʠʯʥʽʡ 

ʧʨʦʛʨʝʩʽʾ. ɺʽʜʥʦʰʝʥʥʷ (5.13) 

ʥʘʟʠʚʘʻʪʴʩʷ ʜʝʢʨʝʤʝʥʪʦʤ ʟʛʘ-

ʩʘʥʥʷ, ʘ ʡʦʛʦ ʥʘʪʫʨʘʣʴʥʠʡ ʣʦʛʘ-

ʨʠʬʤ 

ʇ ÌÎ ÌÎὈ ɼὝ  (5.14) 

ʣʦʛʘʨʠʬʤʽʯʥʠʤ ʜʝʢʨʝʤʝʥʪʦʤ 

ʟʛʘʩʘʥʥʷ. 

ʃʦʛʘʨʠʬʤʽʯʥʠʡ ʜʝʢʨʝ-

ʤʝʥʪ ʟʛʘʩʘʥʥʷ ʇ ʤʦʞʥʘ ʚʠʟʥʘʯʠ-
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ʪʠ ʡ ʽʥʘʢʝh. ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ 

ʐ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʘʤʧʣʽʪʫʜʘ 

ʢʦʣʠʚʘʥʴ ʟʤʝʥʰʫʻʪʴʩʷ ʚ Ὡ

ςȟχρψςψȣ  ʨʘʟ. ʊʦʜʽ ʟʛʽʜʥʦ (5.8) 

ήὩ

ήὩ
Ὡ

ρ

Ὡ
 ȟ 

ʘ ʦʪʞʝ, 

ɼʐ ρȢ 

ʇʦʜʽʣʠʚʰʠ ʧʦʯʣʝʥʥʦ (5.14) ʥʘ 

ʦʩʪʘʥʥʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʦʪʨʠ-

ʤʘʻʤʦ: 

ʇȢ (5.15) 

ʊʫʪ ὔ  ï ʯʠʩʣʦ ʧʦʚʥʠʭ ʢʦʣʠ-

ʚʘʥʴ ʟʘ ʯʘʩ ʐ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ 

ʯʘʩʦʤ ʨʝʣʘʢʩʘʮʽʾ (ʯʘʩ ʟʛʘʩʘʥ-

ʥʷ). ʆʪʞʝ, ʣʦʛʘʨʠʬʤʽʯʥʠʡ ʜʝʢ-

ʨʝʤʝʥʪ ʻ ʚʝʣʠʯʠʥʘ ʦʙʝʨʥʝʥʘ ʜʦ 

ʯʠʩʣʘ ʢʦʣʠʚʘʥʴ, ʱʦ ʟʜʽʡʩʥʶʻ 

ʩʠʩʪʝʤʘ ʟʘ ʯʘʩ Ű. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʛʘ-

ʩʘʥʥʷ ʢʦʣʠʚʘʣʴʥʠʭ ʢʦʥʪʫʨʽʚ ʯʘʩ-

ʪʦ ʢʦʨʠʩʪʫʶʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʚ 

ʨʘʜʽʦʪʝʭʥʽʮʽ, ʱʝ ʽʥʰʦʶ ʚʝʣʠʯʠ-

ʥʦʶ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʙʨʦʪʥʽʩ-

ʪʶ ʢʦʥʪʫʨʘ ʽ ʧʦʟʥʘʯʘʶʪʴ ʙʫʢ-

ʚʦʶ ὗ. ɿ ʣʦʛʘʨʠʬʤʽʯʥʠʤ ʜʝʢʨʝ-

ʤʝʥʪʦʤ ʚʦʥʘ ʟʚôʷʟʘʥʘ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷʤ: 

ὗ ʌȾʇȢ (5.16) 

ʏʝʨʝʟ ʪʝ, ʱʦ ʇ ρȾὔ, ʪʦ 

ὗ ʌὔ . (5.17) 

ɼʦʙʨʦʪʥʽʩʪʴ ʢʦʥʪʫʨʫ ʻ ʧʦʤʥʦ-

ʞʝʥʝ ʥʘ ʌ ʯʠʩʣʦ ʧʦʚʥʠʭ ʢʦʣʠ-

ʚʘʥʴ, ʟʘ ʯʘʩ ʨʝʣʘʢʩʘʮʽʾ. ʆʪʞʝ, 

ʜʦʙʨʦʪʥʽʩʪʴ ʢʦʥʪʫʨʘ ʪʠʤ ʚʠʱʘ, 

ʯʠʤ ʤʝʥʰʝ ʟʛʘʩʘʥʥʷ ʢʦʣʠʚʘʥʴ ʫ 

ʥʴʦʤʫ. 

ʌʦʨʤʫʣʘ (5.7) ʧʦʢʘʟʫʻ, 

ʱʦ ʯʘʩʪʦʪʘ ʟʛʘʩʘʶʯʠʭ ʝʣʝʢʪʨʠʯ-

ʥʠʭ ʢʦʣʠʚʘʥʴ ʖ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʝʬʽʮʽʻʥʪʘ ʟʛʘʩʘʥʥʷ ɼ ʽ ʥʝ ʜʦʨʽ-

ʚʥʶʻ ʚʣʘʩʥʽʡ ʯʘʩʪʦʪʽ ʢʦʣʠʚʘʥʴ 

ʖ  ʪʦʛʦ ʩʘʤʦʛʦ ʢʦʥʪʫʨʘ ʧʨʠ 

ʦʧʦʨʽ Ὑ π   ɼ π. ɯʟ ʟʙʽʣʴ-

ʰʝʥʥʷʤ ʦʧʦʨʫ ʢʦʥʪʫʨʘ ʯʘʩʪʦʪʘ 

ʖ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʧʝʨʽʦʜ ʢʦʣʠ-

ʚʘʥʴ Ὕ ʟʙʽʣʴʰʫʻʪʴʩʷ. 
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ʇʦʢʘʞʝʤʦ, ʱʦ ʧʨʠ ʩʣʘʙ-

ʢʦʤʫ ʟʛʘʩʘʥʥʽ (ʢʦʣʠ ɼḺʖ ) 

ʜʦʙʨʦʪʥʽʩʪʴ ʢʦʣʠʚʘʣʴʥʦʾ ʩʠʩʪʝ-

ʤʠ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʤʥʦʞʥʠʢʘ ςʌ 

ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʝʥʝʨʛʽʾ, 

ʷʢʘ ʟʘʧʘʩʝʥʘ ʚ ʩʠʩʪʝʤʽ ʚ ʜʘʥʠʡ 

ʤʦʤʝʥʪ, ʜʦ ʟʤʝʥʰʝʥʥʷ ʮʽʻʾ ʝʥʝʨ-

ʛʽʾ ʟʘ ʦʜʠʥ ʧʝʨʽʦʜ ʢʦʣʠʚʘʥʴ. ɿʛʽ-

ʜʥʦ (5.8), ʘʤʧʣʽʪʫʜʘ ʟʘʨʷʜʫ ʢʦʥ-

ʜʝʥʩʘʪʦʨʘ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ ʟʘʢʦ-

ʥʦʤ Ὡ . ɽʥʝʨʛʽʷ, ʷʢʘ ʟʘʧʘʩʘʻʪʴ-

ʩʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨʽ, ʧʨʦʧʦʨʮʽʡʥʘ 

ʢʚʘʜʨʘʪʫ ʘʤʧʣʽʪʫʜʠ ʟʘʨʷʜʫ; ʟʥʘ-

ʯʠʪʴ ʝʥʝʨʛʽʷ ʢʦʥʜʝʥʩʘʪʦʨʘ ὡ 

ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ Ὡ . 

ɺʽʜʥʦʩʥʝ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʽʾ ʟʘ 

ʧʝʨʽʦʜ ʢʦʣʠʚʘʥʴ ʜʦʨʽʚʥʶʻ: 

Ўὡ

ὡ

ὡ ὸ ὡ ὸ Ὕ

ὡ ὸ
 

ρ Ὡ

ρ
ρ Ὡ Ȣ 

ʇʨʠ ʩʣʘʙʦʤʫ ʟʛʘʩʘʥʥʽ (ʪʦʙʪʦ ʧʨʠ 

ʫʤʦʚʽ, ʱʦ ʇḺρ) ʤʦʞʥʘ ʟʘ ʬʦʨ-

ʤʫʣʘʤʠ ʧʨʠʙʣʠʟʥʦʛʦ ʧʽʜʨʘʭʫʥʢʫ 

ʚʚʘʞʘʪʠ, ʱʦ Ὡ ρ ςʇ. ʊʦʜʽ 

Ўὡ

ὡ
ρ ρ ςʇ ςʇȢ 

ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʬʦʨʤʫʣʦʶ (5.16) 

ʦʪʨʠʤʘʻʤʦ, ʱʦ 

ὗ ςʌ
Ў
Ͻ  (5.18) 

ɼʣʷ ʩʣʘʙʦʛʦ ʟʛʘʩʘʥʥʷ ʜʣʷ 

ʜʦʙʨʦʪʥʦʩʪʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʱʝ 

ʽ ʪʘʢʫ ʬʦʨʤʫʣʫ: 

ὗ
ʌ

ʇ

ʌ

ɼὝ
ḙ
ʌʖ

ςʌɼ
 

Ѝ Ͻ
Ͻ  (5.19) 

 2). ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ, 

ʢʦʣʠ ʖ  = ɼ. ʎʝ ʙʫʜʝ ʤʘʪʠ ʤʽʩ-

ʮʝ, ʢʦʣʠ ʦʧʽʨ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥ-

ʪʫʨʫ 

Ὑ ς ὒὅϳ  = Ὑ̋ ,̑ (5.20) 

ʜʝ Ὑ̋  ̑ ʥʘʟʠʚʘʻʪʴʩʷ ʢʨʠʪʠʯʥʠʤ 

ʦʧʦʨʦʤ. ʊʦʜʽ (5.5) ʧʨʠʡʤʝ ʚʠ-

ʛʣʷʜ: ό πȢ ʈʦʟʚ'ʷʟʢʦʤ ʮʴʦʛʦ 

ʨʽʚʥʷʥʥʷ ʻ: ό = a+bt. ʎʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʨʦʟʚ'ʷʟʦʢ (5.4) ʙʫʜʝ ʤʘʪʠ ʚʠʜ: 
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ή ὥ ὦὸὩ ,  (5.21) 

ʜʝ a i b ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʟ ʧʦʯʘʪʢʦ-

ʚʠʭ ʫʤʦʚ, ʥʘʧʨʠʢʣʘʜ: t = 0, q = 0, 

Ὅ ὍȢ ʊʦʜʽ ὥ π, ʘ ὦ Ὅ  ̔

ή ὍὸϽὩ Ȣ 

 

ʈʠʩ.5.4. ɸʧʝʨʽʦʜʠʯʥʠʡ ʧʨʦʮʝʩ ʧʨʠ 

ʖ  ɼ (ʘ) ʪʘ ʘʧʝʨʽʦʜʠʯʥʠʡ ʨʦʟʨʷʜ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʨʠ ʖπ
ς ɼς (ʙ). 

 ʎʝʡ ʨʦʟʚ'ʷʟʦʢ ʦʧʠʩʫʻ ʪʘʢ 

ʟʚʘʥʠʡ ʘʧʝʨʽʦʜʠʯʥʠʡ ʧʨʦʮʝʩ, 

ʛʨʘʬʽʢ ʷʢʦʛʦ ʧʦʢʘʟʘʥʠʡ ʥʘ 

ʨʠʩ.5.4,ʘ. 

ʂʦʣʠʚʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʱʦ 

ʚʠʚʝʜʝʥʘ ʽʟ ʧʦʣʦʞʝʥʥʷ ʨʽʚʥʦʚʘ-

ʛʠ, ʧʦʚʝʨʪʘʻʪʴʩʷ (ʝʢʩʧʦʥʝʥʮʽʡ-

ʥʦ) ʚ ʨʽʚʥʦʚʘʞʥʠʡ ʩʪʘʥ. ʊʘʢʠʡ 

ʧʨʦʮʝʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʘʣʽ-

ʩʪʠʯʥʠʭ ʛʘʣʴʚʘʥʦʤʝʪʨʘʭ, ʧʨʠʣʘ-

ʜʘʭ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʟʘʨʷʜʫ, ʷʢʠʡ ʧʨʦʪʽʢ ʯʝʨʝʟ ʧʦʧʝ-

ʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʧʨʦʚʽʜʥʠʢʘ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ. 

3). ʇʨʠʧʫʩʪʠʤʦ ʪʝʧʝʨ, ʱʦ 

ʦʧʽʨ ʢʦʥʪʫʨʘ ʚʝʣʠʢʠʡ ʥʘʩʢʽʣʴʢʠ, 

ʱʦ 

ʖ ɼȢ 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʯʘʩʪʦʪʘ ʖ, ʷʢʘ 

ʚʠʨʘʞʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ (5.7), 

ʙʫʜʝ ʫʷʚʥʦʶ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʨʦʟʚôʷʟʦʢ (5.8) ʚʞʝ ʥʝ ʽʩʥʫʻ, ʘ 

ʦʪʞʝ, ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʫ 

ʢʦʥʪʫʨʽ ʥʝ ʙʫʜʝ. ɺ ʮʴʦʤʫ ʚʠʧʘʜ-

ʢʫ ʨʦʟʚôʷʟʦʢ ʦʩʥʦʚʥʦʛʦ ʨʽʚʥʷʥʥʷ 

(5.3) ʤʘʻ ʚʠʛʣʷʜ: 

ή ὃὩ ὃὩ ȟ  (5.22) 

ʜʝ 

 Ὧ ɼ ɼ ʖȟ  

Ὧ ɼ ɼ ʖȟ 
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ʘ ὃ ʽ ὃ ï ʜʦʚʽʣʴʥʽ ʩʪʘʣʽ. ʇʽʜʩ-

ʪʘʚʣʷʶʯʠ (5.22) ʫ (5.3), ʤʦʞʥʘ 

ʚʧʝʚʥʠʪʠʩʴ, ʱʦ ʨʽʚʥʷʥʥʷ ʧʨʠ 

ʮʴʦʤʫ ʟʘʜʦʚʽʣʴʥʷʻʪʴʩʷ ʪʦʪʦʞʥʦ, 

ʘ ʦʪʞʝ, (5.22) ʻ ʩʧʨʘʚʜʽ ʰʫʢʘʥʠʤ 

ʨʦʟʚôʷʟʢʦʤ. ʏʝʨʝʟ ʪʝ, ʱʦ ʖ

ɼ, ʪʦ Ὧ ʽ Ὧ ʦʙʠʜʚʘ ʜʽʡʩʥʽ ʽ ʜʦ-

ʜʘʪʥʽ. 

ɿʥʘʯʝʥʥʷ ʩʪʘʣʠʭ ὃ ʽ ὃ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ 

ʟʘʜʘʯʽ. ʗʢʱʦ ʪʘʢʠʤʠ ʻ ʫʤʦʚʠ: 

ὸ πȡ  ή ήȟ   Ὅ ή πȟ ʪʦ 

ήȿ ὃ ὃ ήȟ 

ήȿ ὃὯ ὃὯ πȢ 

ʎʝ ʜʘʻ, ʱʦ 

ὃ ή
Ὧ

Ὧ Ὧ
ȟ 

ὃ ή
Ὧ

Ὧ Ὧ
Ͻ 

ʇʽʩʣʷ ʯʦʛʦ ʨʦʟʚôʷʟʦʢ 

(5.22) ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ: 

ή ὯὩ ὯὩ ). 

ʅʘ ʨʠʩ.5.4,ʙ ʟʦʙʨʘʞʝʥʦ 

ʛʨʘʬʽʯʥʦ ʦʙʠʜʚʘ ʜʦʜʘʥʢʠ ʮʽʻʾ 

ʬʦʨʤʫʣʠ (ʧʫʥʢʪʠʨ) ʽ ʾʭ ʩʫʤʘ (ʩʫ-

ʮʽʣʴʥʘ ʢʨʠʚʘ), ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ 

ʪʘʢ ʟʚʘʥʠʡ ʘʧʝʨʽʦʜʠʯʥʠʡ ʨʦʟʨʷʜ 

ʢʦʥʜʝʥʩʘʪʦʨʘ. 

ʗʢʱʦ ʦʧʽʨ ʢʦʥʪʫʨʘ ʜʫʞʝ 

ʚʝʣʠʢʠʡ, ʪʘʢ ʱʦ ɼḻʖȟ ʪʦ 

ὯḻὯȟ ʽ ʚ ʦʩʪʘʥʥʴʦʤʫ ʚʠʨʘʟʽ 

ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ ʜʨʫʛʠʤ ʜʦʜʘ-

ʥʢʦʤ ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʠʤ, ʘ ʚ 

ʟʥʘʤʝʥʥʠʢʫ  Ὧ ʧʦʨʽʚʥʷʥʦ ʟ ὯȢ 

ʊʦʜʽ 

ή ήὩ Ȣ 

ʎʝʡ ʚʠʧʘʜʦʢ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʨʷʜʫ 

ʢʦʥʜʝʥʩʘʪʦʨʘ. 

 ɿ ʚʠʱʝ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʜ-

ʥʦ, ʱʦ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʝʣʝʢʪʨʠ-

ʯʥʠʭ ʢʦʣʠʚʘʥʴ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ 

ʚʠʢʦʥʫʚʘʣʘʩʴ ʫʤʦʚʘ   ʖ ɼ. 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʟʘʤʽʩʪʴ ɼ ʽ ʡʦʛʦ 

ʟʥʘʯʝʥʥʷ (5.2) ʽ ʖ
Ѝ

 ʟʥʘʭʦ-

ʜʠʤʦ ʫʤʦʚʫ ʤʦʞʣʠʚʦʩʪʽ ʢʦʣʠ-

ʚʘʥʴ ʫ ʚʠʛʣʷʜʽ: 

ρ

ὒὅ

Ὑ

τὒ
 ȟ 
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ʘʙʦ 

Ὑ ςὒὅϳ  = Ὑ̋ Ȣ̑ (5.23) 

ʌʦʨʤʫʣʘ (5.23) ʚʠʟʥʘʯʘʻ 

ʢʨʠʪʠʯʥʠʡ ʦʧʽʨ, ʧʨʠ ʷʢʦʤʫ ʢʦ-

ʣʠʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʭʦʜʠʪʴ ʚ 

ʘʧʝʨʽʦʜʠʯʥʠʡ. 

2.ɺʠʤʫʰʝʥʽ ʝʣʝʢʪʨʠʯʥʽ ʢʦʣʠʚʘʥ-

ʥʷ. ʈʝʟʦʥʘʥʩ 

ʋ ʪʝʭʥʽʮʽ ʜʫʞʝ ʯʘʩʪʦ ʧʦʪ-

ʨʽʙʥʽ ʥʝʟʛʘʩʘʶʯʽ ʢʦʣʠʚʘʥʥʷ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʫ ʢʦʣʠʚʘʣʴʥʠʭ ʢʦʥʪʫʨʘʭ 

ʛʝʥʝʨʘʪʦʨʽʚ, ʨʘʜʽʦʧʝʨʝʜʘʚʘʯʽʚ. 

ʆʩʢʽʣʴʢʠ ʙʫʜʴ-ʷʢʽ ʢʦʣʠʚʘʥʥʷ 

ʟʛʘʩʘʶʪʴ ʟ ʯʘʩʦʤ, ʪʦ ʥʝʟʛʘʩʘʶ-

ʯʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʪʽʣʴʢʠ ʚʠʤʫʰʝʥʽ ʢʦʣʠʚʘʥʥʷ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʜʦʜʘʪʢʦ-

ʚʦʾ ʧʝʨʽʦʜʠʯʥʦʾ ʟʦʚʥʽʰʥʴʦʾ ʩʠʣʠ, 

ʷʢʘ ʧʦʧʦʚʥʶʻ ʚʪʨʘʪʫ ʝʥʝʨʛʽʾ ʫ 

ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ. 

 ʑʦʙ ʚʠʢʣʠʢʘʪʠ ʚʠʤʫʰʝʥʽ 

ʢʦʣʠʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʥʘ 

ʢʦʣʠʚʘʣʴʥʫ ʩʠʩʪʝʤʫ ʚʧʣʠʚʘʣʘ 

ʟʦʚʥʽʰʥʷ ʧʝʨʽʦʜʠʯʥʦ ʟʤʽʥʥʘ ʜʽʷ. 

ʋ ʚʠʧʘʜʢʫ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʣʠ-

ʚʘʥʴ ʮʝ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ, ʷʢʱʦ ʚ 

ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ (ʨʠʩ.5.1) ʚʢʣʶ-

ʯʠʪʠ ʧʦʩʣʽʜʦʚʥʦ ʟ ʝʣʝʤʝʥʪʘʤʠ  

ʈʠʩ.5.5. 

ʢʦʥʪʫʨʫ ʟʤʽʥʥʫ ʝ.ʨ.ʩ. ʘʙʦ, ʨʦʟʽʨ-

ʚʘʚʰʠ ʢʦʥʪʫʨ, ʧʦʜʘʪʠ ʥʘ ʢʦʥʪʘʢ-

ʪʠ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ, ʧʝʨʽʦʜʠʯʥʫ 

ʥʘʧʨʫʛʫ (ʨʠʩ.5.5): 

 Ὗ Ὗ ÃÏÓʖὸȟ (5.24) 

ʜʝ Ὗ   ʘʤʧʣʽʪʫʜʘ, ʘ ʖ  ʯʘʩʪʦ-

ʪʘ ʚʠʤʫʰʫʶʯʦʾ ʩʠʣʠ. ʎʶ ʥʘʧʨʫ-

ʛʫ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ ʜʦ ʝ.ʨ.ʩ. 

ʩʘʤʦʽʥʜʫʢʮʽʾ ʚ ʨʽʚʥʷʥʥʽ (5.1). ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʬʦʨʤʫʣʘ (5.1) ʧʨʠʡ-

ʤʘʻ ʚʠʜ: 

ὍὙ ὒ Ὗ ÃÏÓʖὸȢ 

(5.25) 
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ʇʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʪʨʠʤʘʻʤʦ 

ʨʽʚʥʷʥʥʷ: 

ή ςὴή ʖή  ÃÏÓʖὸȟ  

(5.26) 

ʜʝ ʖ
Ѝ

 ʽ ɼ . ʈʽʚʥʷʥʥʷ 

(5.26) ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʡ-

ʥʠʤ ʥʝʦʜʥʦʨʽʜʥʠʤ ʜʨʫʛʦʛʦ ʧʦ-

ʨʷʜʢʫ ʨʽʚʥʷʥʥʷʤ ʚʠʤʫʰʝʥʠʭ 

ʢʦʣʠʚʘʥʴ. ɿʘʛʘʣʴʥʠʤ ʨʦʟʚ'ʷʟʢʦʤ 

ʨʽʚʥʷʥʥʷ (5.26) ʻ ʩʫʤʘ ʟʘʛʘʣʴʥʦ-

ʛʦ ʨʦʟʚ'ʷʟʢʫ ʣʽʥʽʡʥʦʛʦ ʦʜʥʦʨʽʜ-

ʥʦʛʦ ʨʽʚʥʷʥʥʷ (5.3), ʪʦʙʪʦ ʨʦʟʚ'ʷ-

ʟʦʢ (5.8), ʽ ʯʘʩʪʠʥʥʦʛʦ ʨʦʟʚ'ʷʟʢʫ 

ʨʽʚʥʷʥʥʷ (5.26). ʈʦʟʚ'ʷʟʦʢ (5.8) 

ʚʽʜʽʛʨʘʻ ʧʦʤʽʪʥʫ ʨʦʣʴ ʣʠʰʝ ʥʘ 

ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʚʠʥʠʢʥʝʥʥʷ 

ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ. ɿ ʯʘʩʦʤ 

ʚʥʘʩʣʽʜʦʢ ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ 

ʤʥʦʞʥʠʢʘ Ὡ  ʨʦʣʴ ʜʦʜʘʥʢʘ 

(5.8) ʟʤʝʥʰʫʻʪʴʩʷ, ʘʤʧʣʽʪʫʜʘ 

ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ ʟʨʦʩʪʘʻ, 

ʜʦʢʠ ʥʝ ʜʦʩʷʛʥʝ ʧʝʚʥʦʛʦ ʟʥʘʯʝʥ-

ʥʷ. 

 ʉʝʨʝʜ ʯʘʩʪʠʥʥʠʭ ʨʦʟʚ'ʷʟ-

ʢʽʚ ʨʽʚʥʷʥʥʷ (5.26) ʻ ʪʘʢʠʡ, ʷʢʠʡ 

ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ ʩʠʥʫʩʦʾʜʘʣʴ-

ʥʦ ʟ ʯʘʩʪʦʪʦʶ   ʖ ʟʦʚʥʽʰʥʴʦʾ 

ʚʠʤʫʰʫʶʯʦʾ ʩʠʣʠ (5.24). ɹʫʜʝʤʦ 

ʰʫʢʘʪʠ ʡʦʛʦ ʚ ʢʦʤʧʣʝʢʩʥʽʡ ʬʦ-

ʨʤʽ. ʎʝ ʤʦʞʥʘ ʨʦʙʠʪʠ, ʪʘʢ ʷʢ ʚʩʽ 

ʤʘʪʝʤʘʪʠʯʥʽ ʦʧʝʨʘʮʽʾ, ʟ ʷʢʠʤʠ 

ʧʨʠʡʜʝʪʴʩʷ ʤʘʪʠ ʩʧʨʘʚʫ, ʻ ʣʽʥʽʡ-

ʥʽ ʽ ʜʽʡʩʥʽ. ɿʘʤʽʥʠʤʦ ʧʨʘʚʫ ʯʘʩ-

ʪʠʥʫ ʨʽʚʥʷʥʥʷ (5.26) ʥʘ ʢʦʤʧʣʝʢ-

ʩʥʫ ʚʝʣʠʯʠʥʫ Ὗ Ὡ , ʪʦʙʪʦ ʥʘ-

ʧʠʰʝʤʦ, ʱʦ 

ή ςɼή ʖή Ͻ (5.27) 

ɹʫʜʝʤʦ ʰʫʢʘʪʠ ʯʘʩʪʠʥʥʠʡ ʨʦʟʚ'-

ʷʟʦʢ ʨʽʚʥʷʥʥʷ (5.27) ʫ ʢʦʤʧʣʝʢʩ-

ʥʦʤʫ ʚʠʛʣʷʜʽ. ɿʥʘʡʰʦʚʰʠ ʡʦʛʦ, 

ʚʽʜʢʠʥʝʤʦ ʡʦʛʦ ʫʷʚʥʫ ʯʘʩʪʠʥʫ ʽ 

ʦʪʨʠʤʘʻʤʦ ʨʦʟʚ'ʷʟʦʢ ʨʽʚʥʷʥʥʷ 

(5.26). ʏʘʩʪʠʥʥʠʡ ʨʦʟʚ'ʷʟʦʢ ʨʽʚ-

ʥʷʥʥʷ (5.27) ʰʫʢʘʻʤʦ ʫ ʚʠʛʣʷʜʽ  

ή ή ʖὩ Ȣ (5.28) 

ʁʦʛʦ ʧʦʭʽʜʥʽ ʙʫʜʫʪʴ: 
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ή
Ὠή

Ὠὸ
ὭʖήὩ Ὥʖήȟ 

ή
Ὠή

Ὠὸ
ὭʖήὩ ʖήȢ 

ʇʽʜʩʪʘʚʠʤʦ (5.28) ʚ (5.27) ʽ 

ʦʪʨʠʤʘʻʤʦ 

ή
ϳ

Ͻ (5.29) 

ʊʦʜʽ ʯʘʩʪʠʥʥʠʡ ʨʦʟʚ'ʷʟʦʢ (5.28) 

ʟʘʧʠʰʝʪʴʩʷ ʪʘʢ: 

ή
ϳ

Ὡ Ȣ (5.30) 

ʈʦʟʚ'ʷʟʦʢ (5.30) ʪʽʣʴʢʠ ʩʠʤʚʦʣʽʯ-

ʥʦ ʧʨʝʜʩʪʘʚʣʷʻ ʚʠʤʫʰʝʥʝ ʢʦʣʠ-

ʚʘʥʥʷ. ɺ ʥʴʦʤʫ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʟʘʣʠʰʝʥʘ ʪʽʣʴʢʠ ʜʽʡʩʥʘ ʯʘʩʪʠ-

ʥʘ. ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʩʪʘʥʥʴʦʾ 

ʚʚʝʜʝʤʦ ʧʦʟʥʘʯʝʥʥʷ 

ʖ ʖ Ὥςɼʖ ʍὩ ȟ (5.31) 

 ʜʝ ʍ ʽ ʕ  ʚʝʣʠʯʠʥʠ ʜʽʡʩʥʽ ʽ ʚʠ-

ʟʥʘʯʘʶʪʴʩʷ ʟʛʽʜʥʦ ʪʝʦʨʽʾ ʢʦʤ-

ʧʣʝʢʩʥʠʭ ʯʠʩʝʣ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

ʍ ʖ ʖ τɼʖȟ 

(5.32) 

ÔÇʕ Ͻ (5.33) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚ'ʷʟʦʢ (5.30) 

ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʠʡ, ʷʢ 

ή ήὩ   ȟ  (5.34) 

ʜʝ 

ή
ϳ

 (5.35) 

ʻ ʘʤʧʣʽʪʫʜʘ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠ-

ʚʘʥʴ. ɺʠʜʽʣʠʚʰʠ ʫ (5.34) ʜʽʡʩʥʫ 

ʯʘʩʪʠʥʫ, ʦʪʨʠʤʘʻʤʦ ʯʘʩʪʠʥʥʠʡ 

ʨʦʟʚ'ʷʟʦʢ ʨʽʚʥʷʥʥʷ (5.26) ʫ ʚʠ-

ʛʣʷʜʽ 

ή ή ÃÏÓʖὸ ʕȟ (5.36) 

ʷʢʠʡ ʜʣʷ ʯʘʩʫ ὸḻʐ ρȾɼ ʩʪʘʥʝ 

ʟʘʛʘʣʴʥʠʤ ʨʦʟʚ'ʷʟʢʦʤ ʨʽʚʥʷʥʥʷ 

(5.26), ʦʩʢʽʣʴʢʠ ʚʽʣʴʥʽ ʢʦʣʠʚʘʥ-

ʥʷ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤ 

(5.8), ʧʨʘʢʪʠʯʥʦ ʟʦʚʩʽʤ ʟʛʘʩʥʫʪʴ. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʤʫʰʝʥʽ 

ʢʦʣʠʚʘʥʥʷ ʙʫʜʫʪʴ ʛʘʨʤʦʥʽʡʥʠʤʠ 

ʟ ʯʘʩʪʦʪʦʶ  ʖ ʚʠʤʫʰʫʶʯʦʾ ʩʠʣʠ 

(5.24). ɸʤʧʣʽʪʫʜʘ ή  ʮʠʭ ʢʦʣʠ-

ʚʘʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʖ ʽ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʬʦʨʤʫʣʦʶ (5.35). ʂʦʣʠ-

ʚʘʥʥʷ (5.36) ʚʽʜʩʪʘʶʪʴ ʧʦ ʬʘʟʽ 
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ʚʽʜ ʧʨʠʢʣʘʜʝʥʦʾ ʥʘʧʨʫʛʠ (5.24) 

ʥʘ ʚʝʣʠʯʠʥʫ ʕȟ ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʬʦʨʤʫʣʦʶ (5.33) ʽ ʪʝʞ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʖ. 

 ɼʦʩʣʽʜʠʤʦ ʦʪʨʠʤʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ. ʇʨʦʜʠʬʝʨʝʥʮʽʶʻʤʦ 

ʨʦʟʚ'ʷʟʦʢ (5.36) ʧʦ ὸ ʽ ʟʥʘʡʜʝʤʦ 

ʩʠʣʫ ʩʪʨʫʤʫ ʚ ʢʦʥʪʫʨʽ ʜʣʷ ʢʦʣʠ-

ʚʘʥʴ, ʷʢʽ ʚʩʪʘʥʦʚʠʣʠʩʴ: 

Ὅ ή ʖή ÓÉÎʖὸ ʕ

ὍÃÏÓʖὸ ʕ ʌȾςȟ
 

 ʜʝ Ὅ ʖήȢ ɿʘʧʠʰʝʤʦ ʮʝʡ 

ʚʠʨʘʟ ʫ ʚʠʛʣʷʜʽ 

Ὅ ὍÃÏÓʖὸ ʒȟ  (5.37) 

ʜʝ ʒ ʕ ʌȾς, ʻ ʟʩʫʚ ʧʦ ʬʘʟʽ 

ʤʽʞ ʩʪʨʫʤʦʤ ʽ ʧʨʠʢʣʘʜʝʥʦʶ ʥʘ-

ʧʨʫʛʦʶ (5.24). ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

(5.33) 

ÔÇʒ ÔÇʕ
ʌ

ς

ρ

ÔÇʕ
 

Ͻ  (5.38) 

ɯʟ ʮʽʻʾ ʬʦʨʤʫʣʠ ʚʠʪʽʢʘʻ, ʱʦ 

ʩʪʨʫʤ ʚʽʜʩʪʘʻ ʟʘ ʬʘʟʦʶ ʚʽʜ ʥʘ-

ʧʨʫʛʠ (5.24) ʒ π ʚ ʪʦʤʫ ʚʠ-

ʧʘʜʢʫ, ʢʦʣʠ ʖὒ ρ ʖὅϳ , ʽ ʚʠ-

ʧʝʨʝʜʞʘʻ ʥʘʧʨʫʛʫ (2.1) ʒ π 

ʧʨʠ ʫʤʦʚʽ, ʱʦ ʖὒ ρ ʖὅϳ . 

ɿʛʽʜʥʦ (5.35) 

Ὅ ʖή Ͻ (5.39) 

 ʇʦʨʽʚʥʶʶʯʠ (5.39) ʽʟ ʟʘ-

ʢʦʥʦʤ ʆʤʘ Ὅ
 
 , ʙʘʯʠʤʦ, ʱʦ 

ʟʥʘʤʝʥʥʠʢ ʫ (5.39) 

Ὑ ʖὒ  ʚʠʟʥʘʯʘʻ ʦʧʽʨ 

ʚʩʴʦʛʦ ʢʦʣʘ. R ʥʘʟʠʚʘʻʪʴʩʷ ʘʢ-

ʪʠʚʥʠʤ ʦʧʦʨʦʤ, ʖὒ ʽ 

ρϳʖὅ ʨʝʘʢʪʠʚʥʠʤʠ ʦʧʦʨʘʤʠ 

(ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʧʦʜʘʣʴʰʦʤʫ). 

 ʇʨʝʜʩʪʘʚʠʤʦ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ (5.25) ʫ ʚʠʛʣʷʜʽ 

ὍὙ ὒ  Ὗ ÃÏÓʖὸȢ (5.40) 

ɼʦʙʫʪʦʢ IR ʜʦʨʽʚʥʶʻ ʥʘʧʨʫʟʽ Ὗ  

ʥʘ ʘʢʪʠʚʥʦʤʫ ʦʧʦʨʽ, ήὅϳ  ʻ ʥʘ-

ʧʨʫʛʘ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ Ὗ, ʚʠʨʘʟ 

ὒὨὍὨὸϳ  ʚʠʟʥʘʯʘʻ ʥʘʧʨʫʛʫ ʥʘ 
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ʽʥʜʫʢʪʠʚʥʦʩʪʽ Ὗ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʮʴʦʛʦ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ 

Ὗ Ὗ Ὗ Ὗ ÃÏÓʖὸȢ (5.41) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʤʘ ʥʘʧʨʫʛ (ʮʝ 

ʚʝʢʪʦʨʥʘ ʩʫʤʘ ʢʦʣʠʚʘʥʴ) ʥʘ ʦʢ-

ʨʝʤʠʭ ʝʣʝʤʝʥʪʘʭ ʢʦʥʪʫʨʫ ʜʦʨʽʚ-

ʥʶʻ ʚ ʢʦʞʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʥʘ-

ʧʨʫʟʽ, ʷʢʘ ʧʨʠʢʣʘʜʝʥʘ ʟʦʚʥʽ (ʨʠʩ. 

5.24). 

ɿʛʽʜʥʦ (5.37) 

Ὗ ὙὍÃÏÓʖὸ ʒȢ  (5.42) 

ʈʦʟʜʽʣʠʚʰʠ ʚʠʨʘʟ (5.36) ʥʘ ʻʤ-

ʥʽʩʪʴ, ʦʪʨʠʤʘʻʤʦ ʥʘʧʨʫʛʫ ʥʘ 

ʢʦʥʜʝʥʩʘʪʦʨʽ: 

  

Ⱦ Ȣ
  (5.43) 

ʊʫʪ Ὗ ή ὅϳ Ὅ ʖὅȟϳ   ʜʝ 

ʚʨʘʭʦʚʘʥʦ, ʱʦ Ὅ ʖή . 

 ʇʦʤʥʦʞʠʚʰʠ ʧʦʭʽʜʥʫ ʧʦ 

ʯʘʩʫ ʚʽʜ ʬʫʥʢʮʽʾ (5.37) ʥʘ L, 

ʦʪʨʠʤʘʻʤʦ ʥʘʧʨʫʛʫ ʥʘ ʽʥʜʫʢʪʠʚ-

ʥʦʩʪʽ 

Ὗ ὒὨὍὨὸ ʖὒὍÓÉÎʖὸ ʒϳ  

Ὗ ÃÏÓʖὸ ʒ ʌȾςȢ    (5.44) 

ʊʫʪ 

       Ὗ ʖὒὍȢ (5.45) 

ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʬʦʨʤʫʣ (5.37), 

(5.42), (5.43), (5.44) ʧʦʢʘʟʫʻ, ʱʦ 

ʥʘʧʨʫʛʘ ʥʘ ʻʤʥʦʩʪʽ ʚʽʜʩʪʘʻ ʧʦ 

ʬʘʟʽ ʚʽʜ ʩʠʣʠ ʩʪʨʫʤʫ ʥʘ ʌςϳ, ʘ 

ʥʘʧʨʫʛʘ ʥʘ ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʚʠʧʝ-

ʨʝʜʞʘʻ ʩʪʨʫʤ ʥʘ ʌςϳ. ʅʘʧʨʫʛʘ 

ʥʘ ʘʢʪʠʚʥʦʤʫ ʦʧʦʨʽ ʟʤʽʥʶʻʪʴʩʷ 

ʫ ʬʘʟʽ ʟʽ ʩʪʨʫʤʦʤ. ɿʛʽʜʥʦ ʟ ʛʝʦ-

ʤʝʪʨʠʯʥʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʛʘ-

ʨʤʦʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʬʘʟʦʚʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʦʞʥʘ ʥʘʛʣʷʜʥʦ 

ʧʨʝʜʩʪʘʚʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʢ-

ʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ. ɺʽʟʴʤʝʤʦ ʧʨʷ-

ʤʫ, ʚʽʜ ʷʢʦʾ ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ ʧʦ-

ʯʘʪʢʦʚʘ ʬʘʟʘ, ʟʘ ʚʽʩʴ ʩʪʨʫʤʽʚ. 

ʊʦʜʽ ʚʠʡʜʝ ʜʽʘʛʨʘʤʘ, ʷʢʫ ʥʘʚʝ-

ʜʝʥʦ ʥʘ ʨʠʩ.5.6. 

ɿʛʽʜʥʦ (5.40), ʪʨʠ ʬʫʥʢʮʽʾ 

Ὗ , Ὗ  ʽ Ὗ ʚ ʩʫʤʽ ʧʦʚʠʥʥʽ ʜʦʨʽ-

ʚʥʶʚʘʪʠ ʧʨʠʢʣʘʜʝʥʽʡ ʥʘʧʨʫʟʽ Ὗ. 
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ʈʠʩ.5.6. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʮʠʤ, ʥʘʧʨʫʛʘ Ὗ 

ʟʦʙʨʘʞʫʻʪʴʩʷ ʥʘ ʜʽʘʛʨʘʤʽ ʚʝʢʪʦ-

ʨʦʤ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʚʝʢʪʦ-

ʨʽʚ Ὗ , Ὗ  ʽ Ὗ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʽʟ 

ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, ʷʢʠʡ 

ʫʪʚʦʨʝʥʠʡ ʥʘ ʜʽʘʛʨʘʤʽ ʚʝʢʪʦʨʘʤʠ 

Ὗ , Ὗ ̔ ʨʽʟʥʠʮʝʶ Ὗ Ὗ, ʣʝʛʢʦ 

ʦʪʨʠʤʘʪʠ ʬʦʨʤʫʣʫ (5.39). 

 ʈʝʟʦʥʘʥʩ (ʬʨʘʥʮʫʟʴʢʝ 

resonance, ʚʽʜ ʣʘʪʠʥʩʴʢʦʛʦ 

resono  ʟʚʫʯʫ ʫ ʚʽʜʧʦʚʽʜʴ, ʚʽ-

ʜʟʠʚʘʶʩʴ) ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʠʡ ʩʝ-

ʣʝʢʪʠʚʥʠʡ (ʚʠʙʽʨʢʦʚʠʡ) ʚʽʜʢʣʠʢ 

ʢʦʣʠʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʧʝʨʽʦ-

ʜʠʯʥʫ ʜʽʶ ʟ ʯʘʩʪʦʪʦʶ, ʙʣʠʟʴʢʦʶ 

ʜʦ ʯʘʩʪʦʪʠ ʾʾ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ. 

ʇʨʠ ʨʝʟʦʥʘʥʩʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʢʝ 

ʟʨʦʩʪʘʥʥʷ ʘʤʧʣʽʪʫʜʠ ʚʠʤʫʰʝʥʠʭ 

ʢʦʣʠʚʘʥʴ. ʈʝʟʦʥʘʥʩ ʷʢ ʤʝʭʘʥʽʯʥʝ 

ʽ ʘʢʫʩʪʠʯʥʝ ʷʚʠʱʝ ʚʧʝʨʰʝ ʦʧʠ-

ʩʘʚ ʽʪʘʣʽʡʩʴʢʠʡ ʫʯʝʥʠʡ 

ɻ.ɻʘʣʽʣʝʡ, ʘ ʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʩʠʩʪʝʤʘʭ  ʥʘ ʧʨʠʢʣʘʜʽ ʢʦʣʠʚʘ-

ʣʴʥʦʛʦ ʢʦʥʪʫʨʫ  ʘʥʛʣʽʡʩʴʢʠʡ 

ʫʯʝʥʠʡ ɼʞ.ʄʘʢʩʚʝʣʣ (1868ʨ.). 

 ʈʦʟʨʽʟʥʷʶʪʴ ʨʝʟʦʥʘʥʩ 

ʥʘʧʨʫʛ ʚ ʧʦʩʣʽʜʦʚʥʦʤʫ ʢʦʥʪʫʨʽ 

(ʨʠʩ.5.5), ʧʨʠ ʷʢʦʤʫ Ὗ Ὗ  ʽ 

ʩʪʨʫʤ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʪʘ ʨʝʟʦʥʘʥʩ ʩʪʨʫʤʫ ʚ 

ʧʘʨʘʣʝʣʴʥʦʤʫ ʢʦʥʪʫʨʽ, ʚ ʷʢʦʤʫ 

ʢʦʥʜʝʥʩʘʪʦʨ ʽ ʢʦʪʫʰʢʘ ʽʥʜʫʢʪʠ-

ʚʥʦʩʪʽ ʟôʻʜʥʘʥʽ ʧʘʨʘʣʝʣʴʥʦ. 

 ɺ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʛʣʷʥʝ-

ʤʦ ʧʦʩʣʽʜʦʚʥʠʡ ʢʦʥʪʫʨ ʥʘ 

ʨʠʩ.5.5. ʈʝʟʦʥʘʥʩʥʫ ʯʘʩʪʦʪʫ ʜʣʷ 

ʟʘʨʷʜʫ ή ʽ ʥʘʧʨʫʛʠ ʥʘ ʢʦʥʜʝʥʩʘ-

ʪʦʨʽ Ὗ  ʟʥʘʡʜʝʤʦ ʟ ʫʤʦʚʠ ʤʽʥʽ-

ʤʫʤʫ ʧʽʜʢʦʨʝʥʝʚʦʛʦ ʚʠʨʘʟʫ ʫ 

ʬʦʨʤʫʣʽ (5.35). ʊʦʙʪʦ ʧʦʭʽʜʥʘ ʧʦ 
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ʖ ʚʽʜ ʮʴʦʛʦ ʚʠʨʘʟʫ ʧʦʚʠʥʥʘ ʜʦ-

ʨʽʚʥʶʚʘʪʠ ʥʫʣʶ: 

Ὠ

Ὠʖ
ʖ ʖ τɼʖ πȢ 

 ɿʚʽʜʢʠ ʟʥʘʭʦʜʠʤʦ, ʱʦ 

 ʖ
̑̆̈

 ʖ
̑̆̈

ʖ ςɼ= 

  ʖȢ (5.46) 

 ʈʝʟʦʥʘʥʩʥʽ ʢʨʠʚʽ ʜʣʷ Ὗ  

ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ.5.7 (ʨʝʟʦʥʘʥʩʥʽ 

ʢʨʠʚʽ ʜʣʷ ή ʤʘʶʪʴ ʪʘʢʠʡ ʞʝ ʚʠʜ). 

 

ʈʠʩ.5.7. 

ʇʨʠ ʖᴼπ ʨʝʟʦʥʘʥʩʥʽ ʢʨʠʚʽ 

ʩʭʦʜʷʪʴʩʷ ʚ ʦʜʥʽʡ ʪʦʯʮʽ ʟ ʦʨʜʠ-

ʥʘʪʦʶ Ὗ Ὗ Ȣ ʎʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʢʦʥʜʝʥʩʘʪʦʨ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ 

ʜʞʝʨʝʣʘ ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ Ὗ . 

ʄʘʢʩʠʤʫʤ ʧʨʠ ʨʝʟʦʥʘʥʩʽ ʪʠʤ 

ʚʠʱʠʡ ʽ ʛʦʩʪʨʽʰʠʡ, ʯʠʤ ʤʝʥʰʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʟʛʘʩʘʥʥʷ ɼ Ὑ ςὒϳ , 

ʪʦʙʪʦ ʯʠʤ ʤʝʥʰʠʡ ʘʢʪʠʚʥʠʡ 

ʦʧʽʨ ʽ ʙʽʣʴʰʘ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʥ-

ʪʫʨʫ. 

 ʈʝʟʦʥʘʥʩʥʽ ʢʨʠʚʽ ʜʣʷ ʩʠʣʠ 

ʩʪʨʫʤʫ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.5.8, ʜʣʷ 

ʨʽʟʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʛʘʩʘʥʥʷ. ɯʟ 

ʬʦʨʤʫʣʠ (5.39) ʚʠʜʥʦ, ʱʦ ʘʤʧʣʽ-

ʪʫʜʘ ʩʠʣʠ ʩʪʨʫʤʫ ʤʘʻ ʤʘʢʩʠʤʘ-

ʣʴʥʝ ʟʥʘʯʝʥʥʷ 

 

ʈʠʩ.5.8. 
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ʧʨʠ ʖὒ ρȾʖὅ π. ʆʪʞʝ, 

ʨʝʟʦʥʘʥʩʥʘ ʯʘʩʪʦʪʘ ʜʣʷ ʩʠʣʠ 

ʩʪʨʫʤʫ ʩʧʽʚʧʘʜʘʻ ʽʟ ʚʣʘʩʥʦʶ ʯʘ-

ʩʪʦʪʦʶ ʢʦʥʪʫʨʫ ʖ : 

ʖ
̑̆̈

ʖ ρȾЍὒὅȢ   (5.47) 

 ʇʨʠ ʖᴼπ, Ὅ π, ʪʘʢ ʷʢ 

ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʥʘʧʨʫʟʽ ʧʦʩʪʽʡʥʠʡ 

ʩʪʨʫʤ ʚ ʢʦʣʽ ʟ ʢʦʥʜʝʥʩʘʪʦʨʦʤ 

ʧʨʦʪʽʢʘʪʠ ʥʝ ʤʦʞʝ. ɿʛʽʜʥʦ (5.39) 

ʧʨʠ ʖᴼʖ  Ὅ ̑̆̈Ὗ Ὑϳ . 

 ʈʝʟʦʥʘʥʩʥʝ ʟʥʘʯʝʥʥʷ ʥʘ-

ʧʨʫʛʠ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ ʟʥʘʡʜʝʤʦ 

ʟ ʬʦʨʤʫʣʠ (5.35), ʧʦʜʽʣʠʚʰʠ ʾʾ 

ʥʘ ʻʤʥʽʩʪʴ C ʽ ʧʽʜʩʪʘʚʠʚʰʠ ʟʘ-

ʤʽʩʪʴ ʯʘʩʪʦʪʠ  ʾʾ ʨʝʟʦʥʘʥʩʥʝ 

ʟʥʘʯʝʥʥʷ ʟ ʬʦʨʤʫʣʠ (5.46). ʊʦʜʽ 

ʦʪʨʠʤʘʻʤʦ, ʱʦ 

Ὗ  ̑̆ ̈ Ͻ υȢτψ 

ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜ-

ʩʪʘʚʣʷʻ ʚʠʧʘʜʦʢ ʩʣʘʙʢʦʛʦ ʟʛʘ-

ʩʘʥʥʷ (ʢʦʣʠ ɼḺʖ). ʊʦʜʽ 

Ὗ  ̑̆̈

Ὗ
  

ρ

 ʖὅὙ
  

 
Ѝ
  

 
  ὗ.

 (5.49) 

ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʘʥʦ, ʱʦ ʜʣʷ 

ʚʠʧʘʜʢʫ ʩʣʘʙʢʦʛʦ ʟʛʘʩʘʥʥʷ ʜʦʙ-

ʨʦʪʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ 

(5.19). 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʙʨʦʪ-

ʥʽʩʪʴ ʢʦʥʪʫʨʫ (ʜʣʷ ʩʣʘʙʦʛʦ ʟʛʘ-

ʩʘʥʥʷ) ʧʦʢʘʟʫʻ, ʚ ʩʢʽʣʴʢʠ ʨʘʟʽʚ 

ʥʘʧʨʫʛʘ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ ʤʦʞʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʨʠʢʣʘʜʝʥʫ ʥʘ-

ʧʨʫʛʫ.[10]. 

 ɼʦʙʨʦʪʥʽʩʪʴ ʢʦʥʪʫʨʫ ʚʠ-

ʟʥʘʯʘʻ ʪʘʢʦʞ ʛʦʩʪʨʦʪʫ ʨʝʟʦʥʘʥʩ-

ʥʠʭ ʢʨʠʚʠʭ. ʅʘ ʨʠʩ.5.9 ʧʦʢʘʟʘʥʘ 

ʦʜʥʘ ʽʟ ʥʦʨʤʫʶʯʠʭ ʨʝʟʦʥʘʥʩʥʠʭ 

ʢʨʠʚʠʭ ʜʣʷ ʩʠʣʠ ʩʪʨʫʤʫ ʚ ʢʦʥʪʫ-

ʨʽ. ʇʦ ʚʝʨʪʠʢʘʣʴʥʽʡ ʦʩʽ ʚʽʜʢʣʘ-

ʜʝʥʦ ʥʝ ʟʥʘʯʝʥʥʷ Ὅ (ʬʦʨʤʫʣʘ 

(5.39)), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʽʡ ʯʘʩ-

ʪʦʪʽ, ʘ ʚʽʜʥʦʰʝʥʥʷ Ὅ Ὅ ̑̆̈ϳ . 

ɺʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʯʠʤ ʙʽʣʴʰʘ ʜʦʙ-

ʨʦʪʥʽʩʪʴ ʢʦʥʪʫʨʫ ὗ, ʪʠʤ ʚʫʞʯʠʡ 
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ʽ ʚʠʱʠʡ ʤʘʢʩʠʤʫʤ ʥʘ ʢʨʠʚʽʡ 

ʟʘʣʝʞʥʦʩʪʽ ʘʤʧʣʽʪʫʜʠ ʩʪʨʫʤʫ ʚʽʜ 

ʯʘʩʪʦʪʠ ʚʠʤʫʰʫʶʯʦʾ ʩʠʣʠ. 

 

ʈʠʩ.5.9. 

ʑʦʙ ʟ'ʷʩʫʚʘʪʠ ʮʝ ʧʠʪʘʥʥʷ ʟ ʙʽ-

ʣʴʰʦʶ ʪʦʯʥʽʩʪʶ, ʨʦʟʛʣʷʥʝʤʦ 

ʯʘʩʪʦʪʠ, ʷʢʽ ʙʣʠʟʴʢʽ ʜʦ ʖ, ʥʘ-

ʧʨʠʢʣʘʜ, ʖ ʖ Ўʖςϳ. ʇʦ-

ʪʽʤ ʚʠʨʘʭʫʻʤʦ ʚʝʣʠʯʠʥʫ ʖὒ

ρȾʖὅ, ʷʢʘ ʚʭʦʜʠʪʴ ʚ ʟʥʘʤʝʥ-

ʥʠʢ ʨʽʚʥʷʥʥʷ (5.39), ʟ ʪʦʯʥʽʩʪʶ 

ʜʦ ʧʝʨʰʦʾ ʩʪʝʧʝʥʽ ʚʽʜʥʦʰʝʥʥʷ 

Ўʖ ςʖϳ . ʊʦʜʽ ʦʪʨʠʤʘʻʤʦ: 

ʖὒ
ρ
ʖὅ ʖὒρ

Ўʖ
ςʖ         

ρ

ʖὅρ
Ўʖ
ςʖ

 

ʖὒ ρ
Ўʖ
ςʖ

ρ

ρ
Ўʖ
ςʖ

ʖὒϽ
Ўʖ
ʖ Ͻ

 

ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʘʥʦ, ʱʦ  

ʖὒ    ̔

Ў ρ
Ў

  

ρᴜ
Ўʖ

ςʖ
Ͻ 

 ʈʦʟʛʣʷʥʝʤʦ ʰʠʨʠʥʫ Ўʖ 

ʢʨʠʚʦʾ 
 ̑̆̈
ʖ  ʥʘ ʨʠʩ.5.9, ʷʢʫ 

ʚʟʷʪʦ ʥʘ ʚʠʩʦʪʽ 0,7 (ʚʽʜʥʦʰʝʥʥʷ 

ʘʤʧʣʽʪʫʜ ʩʪʨʫʤʽʚ, ʷʢʝ ʜʦʨʽʚʥʶʻ 

0,7, ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʥʦʰʝʥʥʶ ʧʦ-

ʪʫʞʥʦʩʪʝʡ, ʷʢʝ ʜʦʨʽʚʥʶʻ 

πȟχ πȟυ, ʦʩʢʽʣʴʢʠ ʧʦʪʫʞʥʽʩʪʴ 

ʧʨʦʧʦʨʮʽʡʥʘ  Ὅ. ʊʦʜʽ 

Ὅ

Ὅ ̑̆̈

Ὑ

Ὑ ʖὒ
Ўʖ
ʖ

  

ρ

ρ
ʖὒ
Ὑ
Ўʖ
ʖ

ρ

ρ ὗ
Ўʖ
ʖ

ρ

ς
Ͻ 
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ɿʚʽʜʢʠ ʦʪʨʠʤʘʻʤʦ, ʱʦ ὗϽ
Ў

ρ, 

ʦʪʞʝ 

ὗ ʖȾЎʖȢ   (5.50) 

 ʊʦʯʢʠ ʥʘ ʦʩʽ , ʷʢʠʤ ʚʽʜ-

ʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷ ʖ Ўʖςϳ , 

ʥʘʟʠʚʘʶʪʴ ʪʦʯʢʘʤʠ "ʧʦʣʦʚʠʥʥʦʾ 

ʝʥʝʨʛʽʾ". ɿʘ ʰʠʨʠʥʫ ʨʝʟʦʥʘʥʩʥʦʾ 

ʢʨʠʚʦʾ ʯʘʩʪʦ ʧʨʠʡʤʘʶʪʴ ʚʽʜʩ-

ʪʘʥʴ Ўʖ ʤʽʞ ʪʦʯʢʘʤʠ ʧʦʣʦʚʠʥ-

ʥʦʾ ʝʥʝʨʛʽʾ. ʈʘʜʽʦʧʨʠʡʤʘʯ ʥʘʣʘ-

ʰʪʦʚʫʶʪʴ ʥʘ ʧʝʚʥʫ ʩʪʘʥʮʽʶ ʽ 

ʨʦʟʨʽʟʥʷʶʪʴ ʾʾ ʚʽʜ ʽʥʰʠʭ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʨʝʟʦʥʘʥʩʥʦʛʦ ʢʦʥʪʫʨʫ ʟ 

ʜʦʙʨʦʪʥʽʩʪʶ ὗ, ʷʢʘ ʜʦʨʽʚʥʶʻ 

ʜʝʢʽʣʴʢʦʤ ʩʦʪʥʷʤ. ʅʝʚʘʞʢʦ ʚʠ-

ʛʦʪʦʚʠʪʠ ʤʽʢʨʦʭʚʠʣʴʦʚʠʡ ʨʝʟʦ-

ʥʘʥʩʥʠʡ ʢʦʥʪʫʨ ʟ ʜʦʙʨʦʪʥʽʩʪʶ ὗ 

ʧʦʨʷʜʢʘ ρπ ʘʙʦ ʥʘʚʽʪʴ ρπ. 

 ɿʚʝʨʥʝʤʦʩʷ ʪʝʧʝʨ ʜʦ ʨʽʟ-

ʥʠʮʽ ʬʘʟ ʒ ʤʽʞ ʩʪʨʫʤʦʤ (5.37) ʽ 

ʧʨʠʢʣʘʜʝʥʦʶ ʥʘʧʨʫʛʦʶ (5.24). ɿ 

(5.38) ʚʠʜʥʦ, ʱʦ ʧʨʠ ʜʫʞʝ ʤʘʣʠʭ 

ʯʘʩʪʦʪʘʭ, ʢʦʣʠ ʖὒḺρȾʖὅ, 

tgʒ ʜʫʞʝ ʚʝʣʠʢʠʡ ʽ ʚʽʜ'ʻʤʥʠʡ, ʘ 

ʦʪʞʝ, ʒḙ ʌȾς. ʋ ʮʴʦʤʫ ʨʘʟʽ 

ʩʪʨʫʤ ʚʠʧʝʨʝʜʞʘʻ ʥʘʧʨʫʛʫ ʽ ʢʦʣʦ 

ʤʘʻ ʻʤʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʟʙʽ-

ʣʴʰʝʥʥʽ ʯʘʩʪʦʪʠ  ʨʝʘʢʪʠʚʥʠʡ 

ʦʧʽʨ ʖὒ ρȾʖὅ , ʟʘʣʠʰʘʶ-

ʯʠʩʴ ʚʽʜ'ʻʤʥʠʤ, ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ 

ʘʙʩʦʣʶʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʽ ʨʽʟʥʠʮʷ 

ʬʘʟ ʒ ʟʤʝʥʰʫʻʪʴʩʷ. ʂʦʣʠ ʖ

ʖ  ʬʦʨʤʫʣʘ (5.38) ʜʘʻ ÔÇʒ πȟ ʘ 

ʦʪʞʝ ʒ π. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ  ʨʝʘʢʪʠʚʥʠʡ ʦʧʽʨ 

ʖὒ ρȾʖὅ π ʽ ʟʙʽʣʴʰʫ-

ʻʪʴʩʷ ʽʟ ʟʨʦʩʪʘʥʥʷʤ . ʊʦʤʫ π

ÔÇʒ Њ ʽ π ʒ ʌȾς. ʆʪ-

ʞʝ, ʧʨʠ ʖ ʖ  ʩʪʨʫʤ ʚʽʜʩʪʘʻ 

ʚʽʜ ʥʘʧʨʫʛʠ ʽ ʢʦʣʦ ʥʘʙʫʚʘʻ ʽʥʜʫ-

ʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʧʨʠʯʦʤʫ 

ʢʫʪ ʒ ʧʨʠ ʟʙʽʣʴʰʝʥʽ ʯʘʩʪʦʪʠ  

ʘʩʠʤʧʪʦʪʠʯʥʦ ʧʨʷʤʫʻ ʜʦ ʛʨʘʥʠ-

ʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʌȾς. 



150 
 

 

ʈʠʩ.5.10. 

 ɿʘʣʝʞʥʽʩʪʴ ʨʽʟʥʠʮʽ ʬʘʟ ʒ 

ʚʽʜ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ ʟʦʙʨʘʞʝʥʦ 

ʛʨʘʬʽʯʥʦ ʥʘ ʨʠʩ.5.10. ʊʘʢ ʩʘʤʦ 

ʷʢ ̔ Ὅ   ʒ ʟʘʣʝʞʠʪʴ ʱʝ ʡ ʚʽʜ ʘʢ-

ʪʠʚʥʦʛʦ ʦʧʦʨʫ ʢʦʥʪʫʨʘ R. ʏʠʤ 

ʤʝʥʰʝ R, ʪʠʤ ʰʚʠʜʰʝ ʟʤʽʥʶʻʪʴ-

ʩʷ ʒ ʙʽʣʷ ʖ ʖ  ʽ ʚ ʛʨʘʥʠʯʥʦʤʫ 

ʚʠʧʘʜʢʫ ʧʨʠ R=0 ʟʤʽʥʘ ʬʘʟʠ ʥʘ-

ʙʫʚʘʻ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʫ (ʨʠʩ.5.10). 

 ɺ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʧʨʘʢʪʠʯʥʠʭ ʚʠʧʘʜʢʽʚ ɼḺʖ . 

ɺʠʱʝ ʤʠ ʧʨʠʧʫʩʢʘʣʠ, ʱʦ ʟʤʽʥʶ-

ʻʪʴʩʷ ʯʘʩʪʦʪʘ ʧʨʠʢʣʘʜʝʥʦʾ ʥʘ-

ʧʨʫʛʠ , ʘ ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʫʨʫ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ. ʆʜʥʘʢ 

ʟʨʦʟʫʤʽʣʦ, ʱʦ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʨʝʟʦʥʘʥʩʫ ʤʦʞʥʘ ʨʦʙʠʪʠ ʡ ʽʥʘʢ-

ʰʝ: ʟʤʽʥʶʚʘʪʠ ʚ ʢʦʥʪʫʨʽ ʽʥʜʫʢ-

ʪʠʚʥʽʩʪʴ ʘʙʦ ʻʤʥʽʩʪʴ (ʪʦʙʪʦ ʟʤʽ-

ʥʶʚʘʪʠ ʖ), ʟʘʣʠʰʘʶʯʠ ʯʘʩʪʦʪʫ 

 ʩʪʘʣʦʶ. 

ʇʘʨʘʤʝʪʨʠʯʥʠʡ ʨʝʟʦʥʘʥʩ 

 ʇʨʠ ʚʠʚʯʝʥʥʽ ʝʣʝʢʪʨʠʯ-

ʥʦʛʦ ʨʝʟʦʥʘʥʩʫ (ʥʘʧʨʫʛʠ ʽ ʩʪʨʫ-

ʤʽʚ) ʤʠ ʨʦʟʛʣʷʜʘʣʠ ʜʽʶ ʧʝʨʽʦʜʠ-

ʯʥʦʾ ʝ.ʨ.ʩ. ʛʝʥʝʨʘʪʦʨʘ ʟʤʽʥʥʦʾ 

ʥʘʧʨʫʛʠ (5.24) ʥʘ ʢʦʣʠʚʘʣʴʥʠʡ 

ʢʦʥʪʫʨ. ʇʨʦʪʝ ʚʠʷʚʣʷʻʪʴʩʷ, ʱʦ 

ʘʥʘʣʦʛʽʯʥʽ ʷʚʠʱʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴ-

ʩʷ ʽ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʚʧʣʠʚʽ ʽʥ-

ʰʠʭ ʪʠʧʽʚ, ʧʨʠʯʦʤʫ ʢʦʣʠʚʘʥʥʷ, 

ʷʢʽ ʚʠʥʠʢʘʶʪʴ, ʷʢ ʽ ʧʨʠ ʜʽʾ ʝ.ʨ.ʩ. , 

ʽʩʪʦʪʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʜʽʡ 

ʥʘ ʢʦʥʪʫʨ. ʊʦʤʫ ʧʦʥʷʪʪʷ ʨʝʟʦʥʘ-

ʥʩʫ ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʠʪʠ ʽ ʧʦʰʠ-

ʨʠʪʠ ʥʘ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʷʚʠʱ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʜʽʷ ʟʦʚʥʽʰʥʽʭ 

ʬʘʢʪʦʨʽʚ ʟʤʽʥʶʻ ʦʜʠʥ ʟ ʧʘʨʘʤʝʪ-

ʨʽʚ ʢʦʣʠʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʽ ʨʦʟʛ-

ʣʷʥʝʤʦ ʩʧʦʯʘʪʢʫ ʧʨʦʩʪʠʡ ʤʝʭʘ-
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ʥʽʯʥʠʡ ʧʨʠʢʣʘʜ. ʅʝʭʘʡ ʻ ʤʘʷʪ-

ʥʠʢ, ʜʦʚʞʠʥʫ ʷʢʦʛʦ ʤʦʞʥʘ ʟʤʽ-

ʥʶʚʘʪʠ (ʨʠʩ.5.11), ʧʽʜʪʷʛʫʶʯʠ 

 

ʈʠʩ.5.11.ʇʘʨʘʤʝʪʨʠʯʥʠʡ ʨʝʟʦʥʘʥʩ ʫ 

ʤʝʭʘʥʽʮʽ. 

ʢʽʥʝʮʴ ʥʠʪʢʠ, ʧʝʨʝʢʠʥʫʪʦʾ ʯʝʨʝʟ 

ʙʣʦʢ, ʘʙʦ, ʥʘʚʧʘʢʠ, ʦʧʫʩʢʘʶʯʠ 

ʡʦʛʦ. ʇʝʨʽʦʜʠʯʥʦ ʟʤʽʥʶʚʘʪʠʤʝ-

ʤʦ ʜʦʚʞʠʥʫ ʤʘʷʪʥʠʢʘ, ʧʽʜʪʷʛʫ-

ʶʯʠ ʥʠʪʢʫ (ʟʤʝʥʰʫʶʯʠ ʜʦʚʞʠ-

ʥʫ) ʢʦʞʥʦʛʦ ʨʘʟʫ, ʢʦʣʠ ʤʘʷʪʥʠʢ 

ʧʝʨʝʙʫʚʘʪʠʤʝ ʧʦʙʣʠʟʫ ʧʦʣʦʞʝʥ-

ʥʷ ʨʽʚʥʦʚʘʛʠ (0), ʽ ʚʽʜʧʫʩʢʘʪʠ 

ʥʠʪʢʫ (ʟʙʽʣʴʰʫʚʘʪʠ ʜʦʚʞʠʥʫ) 

ʧʨʠ ʢʨʘʡʥʽʭ ʧʦʣʦʞʝʥʥʷʭ ʤʘʷʪ-

ʥʠʢʘ (1 ʽ 2), ʪʦʙʪʦ ʟ ʯʘʩʪʦʪʦʶ, 

ʷʢʘ ʜʦʨʽʚʥʶʻ ʧʦʜʚʦʻʥʽʡ ʯʘʩʪʦʪʽ 

ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʤʘʷʪʥʠʢʘ. ʄʠ 

ʟʥʘʡʜʝʤʦ, ʱʦ ʤʘʷʪʥʠʢ ʧʦʯʥʝ 

ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʣʠʚʘʥʥʷ ʽʟ ʟʨʦʩ-

ʪʘʶʯʦʶ ʘʤʧʣʽʪʫʜʦʶ, ʷʢʘ ʟʙʽʣʴ-

ʰʫʚʘʪʠʤʝʪʴʩʷ ʜʦʪʠ, ʧʦʢʠ ʥʠʪʢʘ 

ʥʝ ʟʽʩʢʦʯʝ ʟ ʙʣʦʢʘ. ʎʝ ʩʧʦʩʪʝʨʽ-

ʛʘʪʠʤʝʪʴʩʷ ʽ ʪʦʜʽ, ʢʦʣʠ ʯʘʩʪʦʪʘ 

ʟʤʽʥʠ ʜʦʚʞʠʥʠ ʥʝ ʜʦʨʽʚʥʶʻ ʧʦʜ-

ʚʦʻʥʽʡ ʚʣʘʩʥʽʡ ʯʘʩʪʦʪʽ, ʘʣʝ ʙʣʠ-

ʟʴʢʘ ʜʦ ʥʝʾ. 

 ʆʪʞʝ, ʚ ʮʴʦʤʫ ʜʦʩʣʽʜʽ ʤʠ 

ʤʘʻʤʦ ʥʘʨʦʩʪʘʶʯʽ ʢʦʣʠʚʘʥʥʷ, ʷʢ 

ʽ ʫ ʚʠʧʘʜʢʫ ʨʝʟʦʥʘʥʩʫ ʧʽʜ ʜʽʻʶ 

ʧʝʨʽʦʜʠʯʥʦʾ ʟʦʚʥʽʰʥʴʦʾ ʩʠʣʠ, 

ʦʜʥʘʢ ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ 

ʧʝʨʽʦʜʠʯʥʦʾ ʟʤʽʥʠ ʦʜʥʦʛʦ ʟ ʧʘ-

ʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ (ʜʦʚʞʠʥʠ). 

ʊʦʤʫ ʦʧʠʩʘʥʝ ʷʚʠʱʝ ʜʽʩʪʘʣʦ 

ʥʘʟʚʫ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʨʝʟʦʥʘʥ-

ʩʫ. 

 ʇʨʠʯʠʥʫ ʟʨʦʩʪʘʥʥʷ ʢʦʣʠ-

ʚʘʥʴ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ, ʚʠʭʦʜʷʯʠ 

ʟ ʝʥʝʨʛʝʪʠʯʥʠʭ ʤʽʨʢʫʚʘʥʴ. ʂʦʣʠ 

ʤʠ ʚʢʦʨʦʯʫʻʤʦ ʥʠʪʢʫ ʚ ʧʦʣʦ-

ʞʝʥʥʽ 0 (ʨʠʩ.5.11), ʪʦ ʟʦʚʥʽʰʥʷ 

ʩʠʣʘ (ʩʠʣʘ ʨʫʢʠ) ʚʠʢʦʥʫʻ ʨʦʙʦʪʫ 
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ʥʝ ʪʽʣʴʢʠ ʧʨʦʪʠ ʩʠʣʠ ʪʷʞʽʥʥʷ, ʘ 

ʡ ʧʨʦʪʠ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ, ʙʦ, 

ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʧʦʣʦʞʝʥʥʷ ʨʽʚ-

ʥʦʚʘʛʠ 0, ʤʘʷʪʥʠʢ ʤʘʻ ʥʘʡʙʽʣʴʰʫ 

ʰʚʠʜʢʽʩʪʴ. ʇʨʠ ʚʠʜʦʚʞʝʥʥʽ ʥʠʪ-

ʢʠ ʨʦʙʦʪʫ ʚʠʢʦʥʫʻ ʤʘʷʪʥʠʢ. 

ʇʨʦʪʝ ʮʷ ʨʦʙʦʪʘ ʚʠʢʦʥʫʻʪʴʩʷ 

ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʩʠʣʠ ʪʷʞʽʥʥʷ, 

ʙʦ ʚ ʧʦʣʦʞʝʥʥʷʭ 1 ʽ 2 ʚʽʜʮʝʥʪʨʦ-

ʚʘ ʩʠʣʘ ʜʦʨʽʚʥʶʻ ʥʫʣʶ (ʰʚʠʜ-

ʢʽʩʪʴ ʜʦʨʽʚʥʶʻ ʥʫʣʶ) ʽ ʪʦʤʫ ʚʦ-

ʥʘ ʤʝʥʰʘ ʚʽʜ ʨʦʙʦʪʠ ʧʨʠ ʚʢʦʨʦ-

ʯʝʥʥʽ ʥʠʪʢʠ. ʆʪʞʝ, ʫ ʢʦʣʠʚʘʣʴʥʫ 

ʩʠʩʪʝʤʫ (ʤʘʷʪʥʠʢ) ʙʝʟʧʝʨʝʨʚʥʦ 

ʚʚʦʜʠʪʴʩʷ ʝʥʝʨʛʽʷ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʙʦʪʠ ʟʦʚʥʽʰʥʴʦʾ ʩʠʣʠ, ʱʦ ʡ 

ʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʦʣʠʚʘʥʴ. ʊʘʢʽ 

ʷʚʠʱʘ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʨʝʟʦʥʘʥ-

ʩʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʽ ʚ ʝʣʝʢʪʨʠʯ-

ʥʠʭ ʢʦʣʠʚʘʣʴʥʠʭ ʢʦʥʪʫʨʘʭ, ʷʢʱʦ 

ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʫʨʫ (ʻʤʥʽʩʪʴ ʯʠ 

ʽʥʜʫʢʪʠʚʥʽʩʪʴ) ʟʤʽʥʶʶʪʴʩʷ ʧʝʨʽ-

ʦʜʠʯʥʦ. ʈʦʟʛʣʷʥʝʤʦ, ʥʘʧʨʠʢʣʘʜ, 

 

ʈʠʩ.5.12.ʂʦʣʠʚʘʣʴʥʠʡ ʢʦʥʪʫʨ ʽʟ 

ʻʤʥʽʩʪʶ, ʷʢʘ ʟʤʽʥʶʻʪʴʩʷ. 

ʢʦʣʠʚʘʣʴʥʠʡ ʢʦʥʪʫʨ (ʨʠʩ.5.12), 

ʱʦ ʤʘʻ ʢʦʥʜʝʥʩʘʪʦʨ ʟ ʨʫʭʦʤʦʶ 

ʧʣʘʩʪʠʥʦʶ, ʷʢʫ ʤʦʞʥʘ ʧʝʨʽʦʜʠ-

ʯʥʦ ʥʘʙʣʠʞʘʪʠ ʜʦ ʜʨʫʛʦʾ ʧʣʘʩ-

ʪʠʥʠ ʘʙʦ ʚʽʜʜʘʣʷʪʠ ʚʽʜ ʥʝʾ. ɼʘʣʽ, 

ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʚ ʢʦʥʪʫʨʽ ʚʥʘ-

ʩʣʽʜʦʢ ʷʢʠʭ-ʥʝʙʫʜʴ ʚʠʧʘʜʢʦʚʠʭ 

ʧʨʠʯʠʥ ʚʠʥʠʢʣʠ ʢʦʣʠʚʘʥʥʷ ʽ ʱʦ 

ʚ ʤʦʤʝʥʪ ʯʘʩʫ, ʢʦʣʠ ʟʘʨʷʜ ʢʦʥ-

ʜʝʥʩʘʪʦʨʘ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʤʠ 

ʟʙʣʠʞʫʻʤʦ ʧʣʘʩʪʠʥʠ. ʎʝ ʷʚʠʱʝ 

ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʽʷʢʦʶ ʨʦ-

ʙʦʪʦʶ, ʙʦ ʟʘʨʷʜ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʘ ʟʥʘʯʠʪʴ, ʽ ʩʠʣʘ 

ʧʨʠʪʷʛʘʥʥʷ ʤʽʞ ʧʣʘʩʪʠʥʘʤʠ ʪʘ-

ʢʦʞ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʏʝʨʝʟ ʯʘʩ, 

ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʯʚʝʨʪʽ ʧʝʨʽʦʜʫ 

ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ὝȾτ, ʟʘʨʷʜ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʙʫʜʝ ʥʘʡʙʽʣʴʰʠʤ. 
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ʗʢʱʦ ʚ ʮʝʡ ʯʘʩ ʨʦʟʩʫʥʫʪʠ ʧʣʘʩ-

ʪʠʥʠ, ʪʦ ʟʦʚʥʽʰʥʽ ʩʠʣʠ ʚʠʢʦʥʘ-

ʶʪʴ ʨʦʙʦʪʫ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 

ʧʝʨʝʤʘʛʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʧʨʠʪʷ-

ʛʘʥʥʷ ʧʣʘʩʪʠʥ. ʇʨʠ ʮʴʦʤʫ ʻʤ-

ʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʤʝʥʰʠʪʴʩʷ, 

ʘ ʥʘʧʨʫʛʘ ʤʽʞ ʡʦʛʦ ʦʙʢʣʘʜʢʘʤʠ 

ʟʙʽʣʴʰʠʪʴʩʷ, ʩʧʨʠʷʶʯʠ ʢʦʣʠ-

ʚʘʥʥʷʤ ʫ ʢʦʥʪʫʨʽ. ʗʢʱʦ ʧʦʪʽʤ 

ʟʥʦʚʫ ʯʝʨʝʟ ʯʘʩ ὝȾτ ʟʙʣʠʟʠʪʠ 

ʧʣʘʩʪʠʥʠ, ʪʦ ʝʥʝʨʛʽʷ ʢʦʥʪʫʨʘ ʥʝ 

ʟʤʽʥʠʪʴʩʷ, ʙʦ ʟʘʨʷʜ ʢʦʥʜʝʥʩʘʪʦ-

ʨʘ ʚ ʮʝʡ ʤʦʤʝʥʪ ʟʥʦʚʫ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʩʫ-

ʚʘʥʥʽ ʧʣʘʩʪʠʥ ʫ ʢʦʥʪʫʨ ʟʥʦʚʫ 

ʙʫʜʝ ʚʚʝʜʝʥʘ ʧʝʚʥʘ ʝʥʝʨʛʽʷ ʽ ʪ.ʧ. 

ʊʦʤʫ, ʟʤʽʥʶʶʯʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʻʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟ ʯʘʩʪʦ-

ʪʦʶ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʧʦʜʚʦʻʥʽʡ 

ʯʘʩʪʦʪʽ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ (ʯʠ 

ʙʣʠʟʴʢʘ ʜʦ ʥʝʾ), ʤʠ ʜʽʩʪʘʥʝʤʦ ʚ 

ʢʦʥʪʫʨʽ ʝʣʝʢʪʨʠʯʥʽ ʢʦʣʠʚʘʥʥʷ ʽʟ 

ʟʨʦʩʪʘʶʯʦʶ ʘʤʧʣʽʪʫʜʦʶ, ʷʢʘ 

ʟʙʽʣʴʰʫʚʘʪʠʤʝʪʴʩʷ ʜʦʪʠ, ʧʦʢʠ ʥʝ 

ʙʫʜʝ ʧʨʦʙʠʪʠʡ ʢʦʥʜʝʥʩʘʪʦʨ. 

 ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʦʯʘʪʢʦʚʽ 

ʤʘʣʽ ʢʦʣʠʚʘʥʥʷ ʽ ʚ ʤʝʭʘʥʽʯʥʠʭ, ʽ 

ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʟʘʚʞʜʠ 

ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʜʽʻʶ ʚʠʧʘʜʢʦʚʠʭ 

ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʯʠ ʬʣʫʢʪʫʘ-

ʮʽʡ. ʊʦʤʫ ʧʨʠ ʜʦʩʠʪʴ ʟʥʘʯʥʽʡ 

ʧʝʨʽʦʜʠʯʥʽʡ ʟʤʽʥʽ ʧʘʨʘʤʝʪʨʽʚ 

ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʘʤʦʟ-

ʙʫʜʞʝʥʥʷ ʢʦʣʠʚʘʥʴ. ʇʨʘʚʠʣʴʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʬʘʟʦʶ ʢʦ-

ʣʠʚʘʥʴ ʽ ʬʘʟʦʶ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʘʚʪʦʤʘ-

ʪʠʯʥʦ, ʙʦ ʧʽʜʩʠʣʶʶʪʴʩʷ ʪʽʣʴʢʠ 

ʪʽ ʟ ʢʦʣʠʚʘʥʴ, ʷʢʽ ʤʘʶʪʴ ʧʦʪʨʽʙ-

ʥʫ ʧʦʯʘʪʢʦʚʫ ʬʘʟʫ. 

 ʆʧʠʩʘʥʠʡ ʜʦʩʣʽʜ ʟ ʝʣʝʢʪ-

ʨʠʯʥʠʤ ʧʘʨʘʤʝʪʨʠʯʥʠʤ ʨʝʟʦʥʘ-

ʥʩʦʤ ʚʧʝʨʰʝ ʟʜʽʡʩʥʠʣʠ ʃ.ɯ. ʄʘ-

ʥʜʝʣʴʰʪʘʤ ʽ ʄ.ɼ. ʇʘʧʘʣʝʢʩʽ ʚ 

1933 ʨ. ɿʙʫʜʦʚʘʥʘ ʥʠʤʠ ʻʤʥʽʩʥʘ 

çʧʘʨʘʤʝʪʨʠʯʥʘ ʤʘʰʠʥʘè ʤʘʣʘ 

ʦʙʝʨʪʦʚʠʡ ʢʦʥʜʝʥʩʘʪʦʨ, ʷʢʠʡ 
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ʩʢʣʘʜʘʚʩʷ ʟ ʜʚʦʭ ʩʠʩʪʝʤ ʧʣʘʩʪʠʥ, 

ʱʦ ʤʘʣʠ ʨʘʜʽʘʣʴʥʽ ʚʠʨʽʟʠ. ʆʜʥʘ ʟ 

ʩʠʩʪʝʤ ʙʫʣʘ ʥʝʨʫʭʦʤʘ, ʘ ʜʨʫʛʘ 

ʦʙʝʨʪʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪ-

ʨʦʜʚʠʛʫʥʘ. ʊʘʢʘ ʤʘʰʠʥʘ ʨʦʟʚʠ-

ʚʘʣʘ ʥʘʧʨʫʛʠ ʜʦ ʙʘʛʘʪʴʦʭ ʪʠʩʷʯ 

ʚʦʣʴʪ. 

 ʗʚʠʱʝ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʨʝʟʦʥʘʥʩʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʜʦʙʫʚʘʥʥʷ ʟʤʽʥ-

ʥʠʭ ʩʪʨʫʤʽʚ. 

 ɿʤʽʥʥʠʡ ʩʪʨʫʤ. ʆʧʠʩʘʥʽ 

ʚʠʤʫʰʝʥʽ ʢʦʣʠʚʘʥʥʷ, ʷʢʽ ʚʩʪʘʥʦ-

ʚʠʣʠʩʴ ʚ ʢʦʥʪʫʨʽ, ʤʦʞʥʘ ʨʦʟʛʣʷ-

ʜʘʪʠ, ʷʢ ʧʨʦʪʽʢʘʥʥʷ ʚ ʢʦʣʽ, ʷʢʝ 

ʤʘʻ ʻʤʥʽʩʪʴ, ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʽ ʘʢ-

ʪʠʚʥʠʡ ʦʧʽʨ, ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 

(5.39), ʦʙʫʤʦʚʣʝʥʦʛʦ ʟʤʽʥʥʦʶ 

ʥʘʧʨʫʛʦʶ (5.24). [11]. 

 ʉʠʣʘ ʩʪʨʫʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʘʤʠ (5.37), (5.38) ʽ 

(5.39). ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʒ π, 

ʩʪʨʫʤ ʬʘʢʪʠʯʥʦ ʚʠʧʝʨʝʜʞʘʻ ʥʘ-

ʧʨʫʛʫ. 

 ɺʠʨʘʟ 

ὤ Ὑ ʖὒ ȟ  (5.51) 

ʷʢʠʡ ʻ ʟʥʘʤʝʥʥʠʢʦʤ ʫ ʬʦʨʤʫʣʽ 

(5.39), ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʚʥʠʤ ʝʣʝʢ-

ʪʨʠʯʥʠʤ ʦʧʦʨʦʤ ʘʙʦ ̔ʤʧʝʜʘʥ-

ʩʦʤ. 

 ʗʢʱʦ ʢʦʣʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʪʽʣʴʢʠ ʟ ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ R, ʪʦ 

ʨʽʚʥʷʥʥʷ ʟʘʢʦʥʫ ʆʤʘ ʤʘʻ ʚʠʜ 

ὍὙ Ὗ ÃÏÓʖὸȢ 

 ɿʚʽʜʩʠ ʚʠʭʦʜʠʪʴ, ʱʦ 

ʩʪʨʫʤ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʤʽʥʶ-

ʻʪʴʩʷ ʫ ʬʘʟʽ ʟ ʥʘʧʨʫʛʦʶ, ʘ ʘʤʧʣʽ-

ʪʫʜʘ ʩʠʣʠ ʩʪʨʫʤʫ ʜʦʨʽʚʥʶʻ 

Ὅ Ὗ ȾὙȢ 

 ʇʦʨʽʚʥʷʥʥʷ ʮʴʦʛʦ ʚʠʨʘʟʫ 

ʟ (5.39) ʧʦʢʘʟʫʻ, ʱʦ ʟʘʤʽʥʘ ʢʦʥ-

ʜʝʥʩʘʪʦʨʘ ʧʨʦʚʽʜʥʦʶ ʜʽʣʷʥʢʦʶ 

ʢʦʣʘ ʦʟʥʘʯʘʻ ʧʝʨʝʭʽʜ ʥʝ ʜʦ ὅ 

 π, ʘ ʜʦ ὅ ЊȢ 

 ɺʩʷʢʝ ʨʝʘʣʴʥʝ ʢʦʣʦ ʤʘʻ 

ʢʽʥʮʝʚʽ Ὑȟὒ  ʽ ʉ. ɺ ʦʢʨʝʤʠʭ ʚʠ-

ʧʘʜʢʘʭ ʜʝʷʢʽ ʽʟ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ 
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ʙʫʚʘʶʪʴ ʪʘʢʽ, ʱʦ ʾʭʥʽʤ ʚʧʣʠʚʦʤ 

ʥʘ ʩʪʨʫʤ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. ɼʦ-

ʧʫʩʪʠʤʦ, ʱʦ R ʢʦʣʘ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ, ʘ ὅ ï ʜʦʨʽʚʥʶʻ ʥʝʩʢʽʥʯʝʥ-

ʥʦʩʪʽ. ʊʦʜʽ ʽʟ ʬʦʨʤʫʣʠ (5.38) ʽ 

(5.39) ʦʪʨʠʤʘʻʤʦ, ʱʦ 

Ὅ
Ὗ

ʖὒ
ȟ 

ʘ ÔÇʒ Њ (ʚʽʜʧʦʚʽʜʥʦ ʒ ʌςϳ ). 

ɺʝʣʠʯʠʥʫ 

ὢ ʖὒ  (5.52) 

ʥʘʟʠʚʘʶʪʴ ʨʝʘʢʪʠʚʥʠʤ ʽʥʜʫʢʪʠ-

ʚʥʠʤ ʦʧʦʨʦʤ ʘʙʦ ʧʨʦʩʪʦ ʽʥʜʫʢ-

ʪʠʚʥʠʤ ʦʧʦʨʦʤ. ʗʢʱʦ L ʚʠʨʘʟʠ-

ʪʠ ʚ ʛʝʥʨʽ, ʘ ʖ  ʚ ʨʘʜ/ʩ, ʪʦ ὢ 

ʙʫʜʝ ʚʠʨʘʞʝʥʦ ʚ ʆʤʘʭ. ɯʟ (5.52) 

ʚʠʜʥʦ, ʱʦ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʟʨʦ-

ʩʪʘʻ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʖ. 

ʇʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʫ ʖ π ʽʥ-

ʜʫʢʪʠʚʥʽʩʪʴ ʥʝ ʯʠʥʠʪʴ ʦʧʦʨʫ. 

ʅʘʧʨʫʛʘ ʥʘ ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʚʠʧʝ-

ʨʝʜʞʘʻ ʩʪʨʫʤ ʥʘ ʌςϳ  (ʨʠʩ.5.6). 

 ʊʝʧʝʨ ʜʦʧʫʩʪʠʤʦ, ʱʦ R = 

0 ʽ L = 0. ʊʦʜʽ ʟʛʽʜʥʦ ʬʦʨʤʫʣ 

(5.38) ʽ (5.39) 

Ὅ
ϳ

ȟ   (5.53) 

ÔÇʒ Њ (ʪʦʙʪʦ ʒ ʌςϳ ). 

ɺʝʣʠʯʠʥʫ 

ὢ     (5.54) 

ʥʘʟʠʚʘʶʪʴ ʨʝʘʢʪʠʚʥʠʤ ʻʤʥʽʩʥʠʤ 

ʦʧʦʨʦʤ. ʗʢʱʦ ὅ ʚʠʨʘʟʠʪʠ ʫ ʬʘ-

ʨʘʜʘʭ, ʘ ʖ ï ʚ ʨʘʜ/ʩ, ʪʦ ὢ ʙʫʜʝ 

ʚʠʨʘʞʝʥʦ ʚ ʆʤʘʭ. ɯʟ (5.54) ʚʠʜ-

ʥʦ, ʱʦ ʻʤʥʽʩʥʠʡ ʦʧʽʨ ʟʤʝʥʰʫ-

ʻʪʴʩʷ ʽʟ ʨʦʩʪʦʤ ʯʘʩʪʦʪʠ ɤ. ɼʣʷ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʖ π ȟὢ

Њ  ï ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ ʯʝʨʝʟ ʢʦʥ-

ʜʝʥʩʘʪʦʨ ʧʨʦʪʽʢʘʪʠ ʥʝ ʤʦʞʝ. ʊʘʢ 

ʷʢ ʒ ʌςϳ, ʪʦ ʩʪʨʫʤ, ʷʢʠʡ 

ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ, ʚʠ-

ʧʝʨʝʜʞʘʻ ʥʘʧʨʫʛʫ ʥʘ ʌςϳ. ɺʽʜ-

ʧʦʚʽʜʥʦ ʥʘʧʨʫʛʘ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ 

ʚʽʜʩʪʘʻ ʚʽʜ ʩʪʨʫʤʫ ʥʘ ʌςϳ  

(ʨʠʩ.5.6). 
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 ʅʘʨʝʰʪʽ ʜʦʧʫʩʪʠʤʦ, ʱʦ R 

= 0. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʬʦʨʤʫʣʘ 

(5.39) ʧʨʠʡʤʘʻ ʚʠʜ:  

Ὅ Ͻ  (5.55 

ɺʝʣʠʯʠʥʘ 

ὢ ʖὒ ὢ ὢ   (5.56) 

ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʘʢʪʠʚʥʠʤ ʦʧʦʨʦʤ 

ʘʙʦ ʨʝʘʢʪʘʥʩʦʤ. 

 ʌʦʨʤʫʣʠ (5.37) ʽ (5.38) 

ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 

ÔÇʒ ȠὍ
Ѝ

Ͻ (5.57) 

 ɿʥʘʡʜʝʤʦ ʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ 

ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʢʦʣʽ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ. ʄʠʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʧʦʪʫ-

ʞʥʦʩʪʽ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʤʠʪʪʻ-

ʚʠʭ ʟʥʘʯʝʥʥʶ ʥʘʧʨʫʛʠ ʽ ʩʠʣʠ 

ʩʪʨʫʤʫ: 

ὖὸ ὟὸϽὍὸ  

Ὗ ὍÃÏÓʖὸ Ͻ ÃÏÓʖὸ ʒȢ 

(5.58) 

ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʬʦʨʤʫʣʦʶ 

ÃÏÓɻϽÃÏÓɼ ÃÏÓɻ ɼ   

ρ

ς
ÃÏÓɻ ɼȟ 

ʚʠʨʘʟ (5.58) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ 

ʫ ʚʠʛʣʷʜʽ 

     Ȣ   
(5.59) 

 ʇʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʤʘʻ 

ʩʝʨʝʜʥʻ ʟʘ ʯʘʩʦʤ ʟʥʘʯʝʥʥʷ ὖὸ, 

ʷʢʝ ʧʦʟʥʘʯʠʤʦ ʧʨʦʩʪʦ ʈ . ʊʘʢ ʷʢ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ÃÏÓςʖὸ ʒ  

ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʪʦ 

ὖ ÃÏÓʒȢ (5.60) 

 ɯʟ (5.59) ʚʠʜʥʦ, ʱʦ ʤʠʪʪʻ-

ʚʘ ʧʦʪʫʞʥʽʩʪʴ ʢʦʣʠʚʘʻʪʴʩʷ ʙʽʣʷ 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʟ ʯʘʩʪʦʪʦʶ, 

ʷʢʘ ʫ ʜʚʘ ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʯʘʩʪʦ-

ʪʫ ʩʪʨʫʤʫ (ʨʠʩ.5.13). ʊʘʢ ʷʢ 

ÃÏÓʒ ρ ÔÇʒ , ʪʦ, ʚʠ-

ʢʦʨʠʩʪʘʚʰʠ ʬʦʨʤʫʣʫ (5.38), 

ʦʪʨʠʤʘʻʤʦ: 

ÃÏÓʒ Ͻ (5.61) 
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ʇʽʜʩʪʘʚʠʚʰʠ ʮʝ ʟʥʘʯʝʥʥʷ ÃÏÓʒ 

ʫ ʬʦʨʤʫʣʫ (5.60) ʽ ʚʨʘʭʫʚʘʚʰʠ 

(5.57), ʦʪʨʠʤʘʻʤʦ 

ὖ Ͻ (5.62) 

I

P(t)

P

0

t

t

0

 

ʈʠʩ.5.13. 

 ʊʘʢʫ ʞ ʧʦʪʫʞʥʽʩʪʴ ʨʦʟʚʠ-

ʚʘʻ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ, ʩʠʣʘ ʷʢʦʛʦ 

ʜʦʨʽʚʥʶʻ 

Ὅ ὍȾЍςȢ  (5.63) 

 ɺʝʣʠʯʠʥʘ (5.63) ʥʘʟʠʚʘ-

ʻʪʴʩʷ ʜʽʶʯʠʤ (ʘʙʦ ʝʬʝʢʪʠʚʥʠʤ) 

ʟʥʘʯʝʥʥʷʤ ʩʠʣʠ ʩʪʨʫʤʫ. ɸʥʘʣʦ-

ʛʽʯʥʦ ʚʝʣʠʯʠʥʘ 

Ὗ Ὗ ȾЍς  (5.64) 

ʥʘʟʠʚʘʻʪʴʩʷ ʜʽʶʯʠʤ ʟʥʘʯʝʥʥʷʤ 

ʥʘʧʨʫʛʠ. 

 ʌʦʨʤʫʣʘ (5.60) ʯʝʨʝʟ ʜʽ-

ʶʯʽ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ ʽ ʥʘ-

ʧʨʫʛʠ ʤʘʻ ʚʠʜ 

ὖ ὍὟÃÏÓʒȢ (5.65) 

 ʄʥʦʞʥʠʢ ÃÏÓʒ, ʷʢʠʡ 

ʚʭʦʜʠʪʴ ʫ ʬʦʨʤʫʣʫ (5.65) ʥʘʟʠ-

ʚʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʪʫʞʥʦ-

ʩʪ.̔ ɺ ʪʝʭʥʽʮʽ ʩʪʘʨʘʶʪʴʩʷ ʟʨʦʙʠ-

ʪʠ ÃÏÓʒ ʷʢ ʤʦʞʥʘ ʙʽʣʴʰʠʤ. ʇʨʠ 

ʤʘʣʦʤʫ ÃÏÓʒ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʚ 

ʢʦʣʽ ʥʝʦʙʭʽʜʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʝ-

ʦʙʭʽʜʥʦ ʧʨʦʧʫʩʢʘʪʠ ʩʪʨʫʤ ʚʝʣʠ-

ʢʦʾ ʩʠʣʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩ-

ʪʘʥʥʷ ʚʪʨʘʪ ʫ ʧʽʜʚʽʜʥʠʭ ʧʨʦʚʽʜ-

ʥʠʢʘʭ. 

ɸʚʪʦʢʦʣʠʚʘʥʥʷ 

 ɸʚʪʦʢʦʣʠʚʘʥʥʷ  ʮʝ ʥʝ-

ʟʛʘʩʘʶʯʽ ʢʦʣʠʚʘʥʥʷ, ʷʢʽ ʧʽʜʪʨʠ-

ʤʫʶʪʴʩʷ ʟʦʚʥʽʰʥʽʤʠ ʜʞʝʨʝʣʘʤʠ 

ʝʥʝʨʛʽʾ ʚ ʥʝʣʽʥʽʡʥʠʭ ʢʦʣʠʚʘʣʴ-

ʥʠʭ ʩʠʩʪʝʤʘʭ, ʜʝ ʻ ʨʦʟʩʽʶʚʘʥʥʷ 

ʝʥʝʨʛʽʾ, ʚʠʜ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʠʭ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʘʤʦʶ ʩʠʩʪʝʤʦʶ. 
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 ɸʚʪʦʢʦʣʠʚʘʥʥʷ ʧʨʠʥʮʠ-

ʧʦʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʽʥʰʠʭ 

ʢʦʣʠʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʢʦʣʠʚʘ-

ʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʜʝ ʻ ʨʦʟʩʽʶʚʘʥ-

ʥʷ ʝʥʝʨʛʽʾ ʪʠʤ, ʱʦ ʜʣʷ ʾʭʥʴʦʾ 

ʧʽʜʪʨʠʤʢʠ, ʥʝ ʧʦʪʨʽʙʥʦ ʧʝʨʽʦʜʠ-

ʯʥʦʾ ʜʽʾ ʟʟʦʚʥʽ. ʂʦʣʠʚʘʥʥʷ ʩʪʨʫ-

ʥʠ ʩʢʨʠʧʢʠ ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ 

ʨʫʩʽ ʩʤʠʯʢʘ, ʩʪʨʫʤʫ ʚ ʨʘʜʽʦʪʝʭ-

ʥʽʯʥʦʤʫ ʛʝʥʝʨʘʪʦʨʽ, ʧʦʚʽʪʨʷ ʚ 

ʦʨʛʘʥʥʽʡ ʪʨʫʙʽ, ʤʘʷʪʥʠʢʘ ʚ ʛʦ-

ʜʠʥʥʠʢʫ, ʩʧʽʚ ʩʦʣʦʚʝʡʢʘ  ʧʨʠ-

ʢʣʘʜʠ ʘʚʪʦʢʦʣʠʚʘʥʴ. ɺ ʥʘʡʧʨʦʩ-

ʪʽʰʠʭ ʘʚʪʦʢʦʣʠʚʘʣʴʥʠʭ ʩʠʩʪʝ-

ʤʘʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʢʦʣʠʚʘʣʴʥʫ 

ʩʠʩʪʝʤʫ ʽʟ ʟʛʘʩʘʥʥʷʤ (ʢʦʣʠʚʘʣʴ-

ʥʠʡ ʢʦʥʪʫʨ), ʧʽʜʩʠʣʶʚʘʯ ʢʦʣʠ-

ʚʘʥʴ, ʥʝʣʽʥʽʡʥʠʡ ʦʙʤʝʞʫʚʘʯ ʽ 

ʣʘʥʢʫ ʦʙʝʨʥʝʥʦʛʦ ʟʚ'ʷʟʢʫ. 

ʆʜʥʫ ʟ ʥʘʡʧʨʦʩʪʽʰʠʭ 

ʢʣʘʩʠʯʥʠʭ ʩʭʝʤ ʣʘʤʧʦʚʦʛʦ ʛʝʥʝ-

ʨʘʪʦʨʘ ʥʝʟʛʘʩʘʶʯʠʭ ʢʦʣʠʚʘʥʴ 

ʧʦʜʘʥʦ ʥʘ ʨʠʩ.5.14. ʂʦʣʠʚʘʣʴʥʠʡ 

ʢʦʥʪʫʨ, ʱʦ ʤʘʻ ʻʤʥʽʩʪʴ ʉ ʽ ʽʥʜʫ-

ʢʪʠʚʥʽʩʪʴ ὒ, ʫʚʽʤʢʥʝʥʠʡ ʚ ʢʦʣʦ 

ʩʽʪʢʠ ʝʣʝʢʪʨʦʥʥʦʾ ʣʘʤʧʠ. ɺ ʢʦʣʽ 

ʘʥʦʜʘ, ʢʨʽʤ ʙʘʪʘʨʝʾ ʞʠʚʣʝʥʥʷ, ʻ 

ʱʝ ʢʦʪʫʰʢʘ ὒ, ʨʦʟʤʽʱʝʥʘ ʚ ʙʝʟ-

ʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʢʦʪʫʰ-

ʢʠ ὒ, ʪʘʢ, ʱʦ ʤʽʞ ʦʙʦʤʘ ʢʦʪʫʰ-

ʢʘʤʠ ʽʩʥʫʻ ʽʥʜʫʢʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ. 

 

ʈʠʩ.5.14. ʂʣʘʩʠʯʥʠʡ ʣʘʤʧʦʚʠʡ ʛʝʥʝʨʘʪʦʨ ʟ 

ʢʦʣʠʚʘʣʴʥʠʤ ʢʦʥʪʫʨʦʤ ʫ ʢʦʣʽ ʩʽʪʢʠ. 

 ʇʨʠʥʮʠʧ ʜʽʾ ʛʝʥʝʨʘʪʦʨʘ ʻ 

ʪʘʢʠʡ. ʂʦʣʠ ʚ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦ-

ʥʪʫʨʽ ʚʠʥʠʢʘʶʪʴ ʢʦʣʠʚʘʥʥʷ (ʧʨʠ 

ʚʤʠʢʘʥʥʽ ʙʘʪʘʨʝʾ ʘʙʦ ʧʽʜ ʚʧʣʠ-

ʚʦʤ ʷʢʠʭ-ʥʝʙʫʜʴ ʚʠʧʘʜʢʦʚʠʭ 

ʧʨʠʯʠʥ), ʪʦ ʤʽʞ ʦʙʢʣʘʜʢʘʤʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʚʠʥʠʢʘʻ ʟʤʽʥʥʘ 

ʥʘʧʨʫʛʘ. ʊʘʢʘ ʩʘʤʘ ʥʘʧʨʫʛʘ ʚʠ-

ʥʠʢʘʻ ʤʽʞ ʩʽʪʢʦʶ ʽ ʢʘʪʦʜʦʤ ʂ, ʙʦ 

ʚʦʥʠ ʧʨʠʻʜʥʘʥʽ ʜʦ ʦʙʢʣʘʜʦʢ 
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ʢʦʥʜʝʥʩʘʪʦʨʘ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚ 

ʢʦʣʽ ʘʥʦʜʘ ʚʠʥʠʢʘʻ ʟʤʽʥʥʠʡ 

ʩʪʨʫʤ Ὅ. ɸʣʝ ʢʦʪʫʰʢʠ ὒ ̔ ὒ ʽʥ-

ʜʫʢʪʠʚʥʦ ʟʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽ 

ʪʦʤʫ ʟʤʽʥʥʠʡ ʩʪʨʫʤ Ὅ ʩʧʨʠʯʠ-

ʥʶʻ ʚ ʢʦʪʫʰʮʽ ὒ ʟʤʽʥʥʫ ʝ.ʨ.ʩ. 

ʚʟʘʻʤʥʦʾ ʽʥʜʫʢʮʽʾ 

꜡ ὒ  ,  (5.66) 

ʜʝ ὒ   ʢʦʝʬʽʮʽʻʥʪ ʚʟʘʻʤʥʦʾ 

ʽʥʜʫʢʮʽʾ. ʎʷ ʝ.ʨ.ʩ., ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʟʘʻʤʥʦʛʦ ʥʘʧʨʷʤ-

ʢʫ ʥʘʤʦʪʢʠ ʚʠʪʢʽʚ ʢʦʪʫʰʦʢ ὒ ʽ 

ὒ, ʤʦʞʝ ʘʙʦ ʧʝʨʝʰʢʦʜʞʘʪʠ ʢʦ-

ʣʠʚʘʥʥʷʤ ʩʪʨʫʤʫ ʚ ʢʦʥʪʫʨʽ, ʘʙʦ 

ʩʧʨʠʷʪʠ ʾʤ. 

 ʆʯʝʚʠʜʥʦ, ʱʦ, ʧʝʨʝʤʠ-

ʢʘʶʯʠ ʧʨʠ ʧʦʪʨʝʙʽ ʢʽʥʮʽ ʢʦʪʫʰ-

ʢʠ ὒ, ʤʦʞʥʘ ʟʘʚʞʜʠ ʜʦʤʦʛʪʠʩʷ, 

ʱʦʙ ʝ.ʨ.ʩ. ,꜡ ʷʢʘ ʚʠʥʠʢʘʻ, ʤʘʣʘ 

ʪʘʢʠʡ ʩʘʤʠʡ ʟʥʘʢ, ʷʢ ʽ ʩʪʨʫʤ I ʚ 

ʢʦʥʪʫʨʽ. ʊʦʜʽ ʨʦʙʦʪʘ ʮʽʻʾ ʝ.ʨ.ʩ. 

ʙʫʜʝ ʜʦʜʘʪʥʦʶ ʽ ʢʦʣʠʚʘʣʴʥʠʡ 

ʢʦʥʪʫʨ ʦʜʝʨʞʫʚʘʪʠʤʝ ʝʥʝʨʛʽʶ ʟʘ 

ʨʘʭʫʥʦʢ ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ, ʪʘʢ ʱʦ 

ʟʛʘʩʘʥʥʷ ʢʦʥʪʫʨʫ ʟʤʝʥʰʠʪʴʩʷ. 

ʗʢʱʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʢʦʪʫʰʢʘʤʠ 

ʜʦʩʠʪʴ ʩʠʣʴʥʠʡ, ʝʥʝʨʛʽʷ, ʷʢʫ 

ʦʪʨʠʤʫʻ ʢʦʥʪʫʨ, ʤʦʞʝ ʙʫʪʠ ʙʽ-

ʣʴʰʘ ʟʘ ʪʫ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʚ 

ʢʦʥʪʫʨʽ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʘʤʧʣʽ-

ʪʫʜʘ ʢʦʣʠʚʘʥʴ ʟʨʦʩʪʘʪʠʤʝ ʜʦʪʠ, 

ʧʦʢʠ ʦʜʝʨʞʫʚʘʥʘ ʝʥʝʨʛʽʷ ʥʝ ʜʦ-

ʨʽʚʥʶʚʘʪʠʤʝ ʚʪʨʘʪʘʤ, ʧʽʩʣʷ ʯʦʛʦ 

ʚʩʪʘʥʦʚʣʷʪʴʩʷ ʥʝʟʛʘʩʘʶʯʽ ʢʦʣʠ-

ʚʘʥʥʷ. 

 ʇʦʜʠʚʠʤʦʩʷ ʪʝʧʝʨ, ʷʢʫ 

ʢʽʣʴʢʽʩʥʫ ʫʤʦʚʫ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦ-

ʣʴʥʷʪʠ ʧʘʨʘʤʝʪʨʠ ʣʘʤʧʦʚʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ (ʦʧʽʨ ʢʦʥʪʫʨʫ R ʢʦʝ-

ʬʽʮʽʻʥʪ ʚʟʘʻʤʦʽʥʜʫʢʮʽʾ ὒ  ʽ ʪ.ʜ.), 

ʱʦʙ ʘʚʪʦʢʦʣʠʚʘʥʥʷ ʙʫʣʠ ʤʦʞ-

ʣʠʚʽ. 

ɿʥʦʚʫ ʧʦʚʝʨʥʝʤʦʩʴ ʜʦ 

ʩʭʝʤʠ ʥʘ ʨʠʩ.5.14. ʂʦʣʠʚʘʣʴʥʠʡ 

ʢʦʥʪʫʨ ʮʴʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʤʦʞʥʘ 

ʧʦʜʘʪʠ ʝʢʚʽʚʘʣʝʥʪʥʦʶ ʩʭʝʤʦʶ 

ʨʠʩ.5.15, ʚ ʷʢʽʡ ʧʦʟʠʪʠʚʥʠʡ 
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ʈʠʩ.5.15. ɽʢʚʽʚʘʣʝʥʪʥʘ ʩʭʝʤʘ ʛʝʥʝʨʘʪʦ-

ʨʘ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ.5.14. 

ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʜʝʷʢʠʤ ʛʝʥʝʨʘʪʦʨʦʤ (ʧʦʜʽʙʥʦ ʜʦ 

ʚʠʤʫʰʫʶʯʦʾ ʩʠʣʠ (5.24) ʚ ʨʽʚ-

ʥʷʥʥʽ (5.25)) ʽʟ ʚʝʣʠʯʠʥʦʶ ʟʤʽʥ-

ʥʦʾ ʝ.ʨ.ʩ. (5.66). 

 ɿʘʩʪʦʩʦʚʫʶʯʠ ʜʦ ʮʴʦʛʦ 

ʢʦʥʪʫʨʫ ʜʨʫʛʝ ʧʨʘʚʠʣʦ ʂʽʨʭʛʦ-

ʬʘ, ʦʪʨʠʤʘʻʤʦ: 

ὍὙὟ ὒ
ὨὍ

Ὠὸ
ὒ
ὨὍ

Ὠὸ
Ͻ 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ Ὗ ήὅϳ  ʽ Ὅ

π (ʟʘʨʷʜʢʘ ʢʦʥʜʝʥʩʘʪʦʨʘ), 

ʮʝ ʨʽʚʥʷʥʥʷ ʧʝʨʝʧʠʰʝʤʦ ʪʘʢ: 

Ͻ πȢ  

(5.67) 

 ʋ ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʘʥʦʜʥʠʡ 

ʩʪʨʫʤ Ὅ ʻ ʬʫʥʢʮʽʷ ʩʽʪʢʦʚʦʾ ʥʘ-

ʧʨʫʛʠ ό (ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʩʽʪʢʦ-

ʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʣʘʤʧʠ 

Ὅό ), ʷʢʘ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʟʘʨʷʜʫ ʢʦʥʜʝʥʩʘʪʦʨʘ. 

ɸʣʝ ʩʽʪʢʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʘ-

ʤʧʠ ʥʝʣʽʥʽʡʥʘ. ʊʦʤʫ ʽ ʥʘʧʠʩʘʥʝ 

ʨʽʚʥʷʥʥʷ ʻ ʥʝʣʽʥʽʡʥʠʤ ʨʽʚʥʷʥ-

ʥʷʤ, ʘ ʦʪʞʝ, ʘʚʪʦʢʦʣʠʚʘʥʥʷ ʻ 

ʥʝʣʽʥʽʡʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ. ʆʜʥʘʢ, 

ʱʦʙ ʨʦʟʚ'ʷʟʘʪʠ ʧʦʩʪʘʚʣʝʥʝ ʧʠ-

ʪʘʥʥʷ, ʟʘʜʘʯʫ ʤʦʞʥʘ ʩʧʨʦʩʪʠʪʠ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʤʠ ʤʘʻʤʦ ʤʘʣʽ 

ʢʦʣʠʚʘʥʥʷ ʽ ʱʦ ʨʦʙʦʯʫ ʪʦʯʢʫ 

ʚʠʙʨʘʥʦ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʩʽʪ-

ʢʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʦʜʽ ʤʘ-

ʣʠʡ ʚʽʜʨʽʟʦʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʽʜʨʽʟʢʦʤ ʧʨʷʤʦʾ 

ʣʽʥʽʾ ʽ ʨʽʚʥʷʥʥʷ ʢʦʣʠʚʘʥʴ ʙʫʜʝ 

ʣʽʥʽʡʥʠʤ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʧʨʦʩʪʦ-

ʪʠ ʚʚʘʞʘʪʠʤʝʤʦ, ʱʦ ʧʨʦʥʠʢʥʽʩʪʴ 

ʩʽʪʢʠ ʣʘʤʧʠ ʜʫʞʝ ʤʘʣʘ, ʪʘʢ, ʱʦ 

Ὅ ʧʨʘʢʪʠʯʥʦ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ 
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ʧʦʪʝʥʮʽʘʣʫ ʩʽʪʢʠ  ό (ʘʣʝ ʥʝ ʚʽʜ 

ʧʦʪʝʥʮʽʘʣʫ ʘʥʦʜʘ Ὗ). ʊʦʜʽ ʧʦʪʝ-

ʥʮʽʘʣ ʩʽʪʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʧʨʫ-

ʛʦʶ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ Ὗ   ̔

Ὅ ὥ ὛὟ ὥ
Ὓ

ὅ
ήȟ 

ʜʝ Ὓ  ʪʘʢ ʟʚʘʥʘ ʢʨʫʪʽʩʪʴ ʩʽʪʢʦ-

ʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʤʧʠ, a  

ʧʦʩʪʽʡʥʘ. ʊʦʤʫ 

ὨὍ

Ὠὸ

Ὓ

ὅ

Ὠή

Ὠὸ
Ͻ 

 ʇʽʜʩʪʘʚʠʚʰʠ ʮʝʡ ʚʠʨʘʟ ʫ 

ʨʽʚʥʷʥʥʷ ʢʦʣʠʚʘʥʴ (5.67), ʦʪʨʠ-

ʤʘʤ̒ʦ: 

ή ή ή πȢ (5.68) 

 ʎʝ ʨʽʚʥʷʥʥʷ ʪʦʛʦ ʩʘʤʦʛʦ 

ʚʠʜʫ, ʱʦ ʡ (5.3), ʽ ʡʦʛʦ 

ʨʦʟʚôʷʟʢʦʤ ʻ (5.8): 

ή ήὩ ÃÏÓʖὸ ʒȢ  υȢφω 

 ɸʣʝ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦ-

ʝʬʽʮʽʻʥʪ ʟʛʘʩʘʥʥʷ ɼ ʜʦʨʽʚʥʶʻ 

ɼ Ͻ (5.70) 

ɺʽʥ ʤʝʥʰʠʡ ʟʘ ʢʦʝʬʽʮʽʻʥʪ ɼ

ὙȾςὒ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʟʚʦʨʦʪ-

ʥʦʛʦ ʟʚôʷʟʢʫ ʽ ʪʦʤʫ ʤʦʞʥʘ ʩʢʘʟʘ-

ʪʠ, ʱʦ ʜʽʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ 

ʝʢʚʽʚʘʣʝʥʪʥʘ ʚʚʝʜʝʥʥʶ ʚ ʢʦʥʪʫʨ 

ʚʽʜôʻʤʥʦʛʦ ʦʧʦʨʫ. 

 ɿ (5.70) ʚʠʜʥʦ, ʱʦ ʧʨʠ 

ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʢʦʝʬʽʮʽʻʥʪ ʟʛʘ-

ʩʘʥʥʷ ɼ ʤʦʞʝ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫ-

ʣʶ ʘʙʦ ʥʘʚʽʪʴ ʙʫʪʠ ʚʽʜôʻʤʥʠʤ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʥʠʢʥʝʥʥʶ ʘʚʪʦ-

ʢʦʣʠʚʘʥʴ. ʎʝ ʙʫʜʝ ʪʦʜʽ, ʢʦʣʠ 

Ὓὒ Ⱦὅ ὙȢ  (5.71) 

ɿʘʧʠʩʘʥʘ ʫʤʦʚʘ ʻ ʫʤʦʚʦʶ ʩʘʤʦʟ-

ʙʫʜʞʝʥʥʷ ʣʘʤʧʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

 ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ 

(5.71), ʪʦ ɼ π ʽ ʨʦʟʚôʷʟʦʢ 

(5.69) ʚʽʜʦʙʨʘʞʘʻ ʥʘʨʦʩʪʘʶʯʽ 

ʢʦʣʠʚʘʥʥʷ, ʘʤʧʣʽʪʫʜʘ ʷʢʠʭ ʟʙʽ-

ʣʴʰʫʻʪʴʩʷ ʟ ʯʘʩʦʤ ʜʦ ʥʝʩʢʽʥʯʝʥ-

ʥʦʩʪʽ. ʇʨʠʯʠʥʘ ʮʴʦʛʦ ʜʠʚʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʤʠ ʥʝʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ ʢʦʣʠʚʘʥʴ 

(5.67) ʟʘʤʽʥʠʣʠ ʥʘʙʣʠʞʝʥʠʤ ʣʽ-
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ʥʝʘʨʠʟʦʚʘʥʠʤ ʨʽʚʥʷʥʥʷʤ (5.68), 

ʷʢʝ ʩʧʨʘʚʜʞʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ 

ʤʘʣʠʭ ʢʦʣʠʚʘʥʴ (ʧʦʯʘʪʢʦʚʦʾ ʩʪʘ-

ʜʽʾ ʧʨʦʮʝʩʫ), ʘʣʝ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʚʩʽʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʛʝʥʝʨʘʪʦʨʘ. 

ʅʘʩʧʨʘʚʜʽ ʞ ʧʽʩʣʷ ʩʘʤʦʟʙʫʜʞʝʥ-

ʥʷ ʘʤʧʣʽʪʫʜʘ ʥʘʨʦʩʪʘʶʯʠʭ ʢʦʣʠ-

ʚʘʥʴ ʧʨʘʛʥʫʪʠʤʝ ʜʦ ʜʝʷʢʦʾ ʩʢʽʥ-

ʯʝʥʥʦʾ ʛʨʘʥʠʮʽ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʝʥʝʨʘʪʦʨʘ ʽ ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ. 

3. ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʛʘʩʘʶʯʠʭ ʢʦʣʠʚʘʥʴ 

ʫ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʪʘ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʛʘʩʘʥʥʷ 

ʆʧʠʩ ʫʩʪʘʥʦʚʢʠ ʽ ʤʝʪʦʜʠʢʘ 

ʚʠʤʽʨʶʚʘʥʴ 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʟʛʘʩʘʶʯʠʭ 

ʢʦʣʠʚʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʣʝʢ-

ʪʨʠʯʥʫ ʩʭʝʤʫ ʟ ʛʝʥʝʨʘʪʦʨʦʤ ʽʤ-

ʧʫʣʴʩʽʚ (ʨʠʩ.5.16) ʽ ʣʘʙʦʨʘʪʦʨʥʫ 

ʫʩʪʘʥʦʚʢʫ ʥʘ ʨʠʩ.5.17. ʂʦʞʝʥ 

ʽʤʧʫʣʴʩ ʛʝʥʝʨʘʪʦʨʘ ʟʙʫʜʞʫʻ ʚ 

ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʢʦʣʠʚʘʥ-

ʥʷ, ʷʢʽ ʻ ʟʛʘʩʘʶʯʠʤʠ. ʎʽ ʢʦʣʠ-

ʚʘʥʥʷ ʡʜʫʪʴ ʦʜʥʝ ʟʘ ʦʜʥʠʤ ʽ ʥʘ 

ʝʢʨʘʥʽ ʦʩʮʠʣʦʛʨʘʬʘ ʤʦʞʥʘ ʦʜʝ-

ʨʞʘʪʠ ʩʪʽʡʢʫ ʢʘʨʪʠʥʫ ʟʛʘʩʘʶʯʠʭ 

ʢʦʣʠʚʘʥʴ [16]. 

 

ʈʠʩ.5.16. 

ɺʤʠʢʘʶʯʠ ʚ ʢʦʣʠʚʘʣʴʥʠʡ 

ʢʦʥʪʫʨ ʨʽʟʥʽ ʘʢʪʠʚʥʽ ʦʧʦʨʠ ʤʦʞ-

ʥʘ ʚʠʚʯʠʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʭʘʨʘʢʪʝʨ 

ʟʛʘʩʘʥʥʷ ʢʦʣʠʚʘʥʴ. 

 ɺʠʤʽʨʶʚʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚ-

ʥʠʭ ʚʫʟʣʽʚ: ʛʝʥʝʨʘʪʦʨʘ ʽʤʧʫʣʴ-

ʩʽʚ, ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʘ ʽ ʦʩ-

ʮʠʣʦʛʨʘʬʘ (ʨʠʩ.5.16 ʽ 5.17). ɻʝ-

ʥʝʨʘʪʦʨ ʽʤʧʫʣʴʩʽʚ ʬʦʨʤʫʻ ʽʤʧʫ-

ʣʴʩʠ ʥʘʧʨʫʛʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʥʘ 

ʢʦʥʜʝʥʩʘʪʦʨ ὅ ʢʦʥʪʫʨʘ. 

ʇʨʠ ʨʦʟʨʷʜʽ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʚ ʢʦʥʪʫʨʽ ʚʠʥʠʢʘʶʪʴ ʚʽʣʴʥʽ ʟʘʛʘ-

ʩʘʶʯʽ ʢʦʣʠʚʘʥʥʷ. ʈʝʻʩʪʨʫʻʪʴʩʷ 
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ʮʝʡ ʢʦʣʠʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʦʩʮʠʣʦʛʨʘʬʘ: ʥʘ ʡʦʛʦ 

 

ʈʠʩ.5.17. 

ʝʢʨʘʥʽ ʦʜʝʨʞʠʤʦ ʢʘʨʪʠʥʫ ʟʛʘʩʘ-

ʶʯʠʭ ʢʦʣʠʚʘʥʴ, ʧʦʢʘʟʘʥʫ ʥʘ 

ʨʠʩ.5.18. ʊʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʽʚ ʐ 

ʛʝʥʝʨʘʪʦʨʘ ʙʘʛʘʪʦ ʤʝʥʰʝ ʧʝʨʽʦ-

ʜʫ Ὕ̄ ʾʭʥʴʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʪʘʢ, ʱʦ 

ʚ ʽʥʪʝʨʚʘʣʽ (Ὕ̄ ī ʐ) ʤʽʞ ʽʤʧʫʣʴ-

ʩʘʤʠ ʢʦʣʠʚʘʥʥʷ ʚ ʢʦʥʪʫʨʽ ʚʩʪʠ-

ʛʘʶʪʴ ʟʛʘʩʘʪʠ ʜʦ ʥʘʜʭʦʜʞʝʥʥʷ 

ʥʘ ʢʦʥʜʝʥʩʘʪʦʨ ʥʘʩʪʫʧʥʦʛʦ ʽʤ-

ʧʫʣʴʩʫ. 

 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

 1. ɿôʻʜʥʘʪʠ ʚʭʽʜ ʦʩʮʠʣʦ-

ʛʨʘʬʘ ʟ ʚʠʭʦʜʦʤ ʤʘʢʝʪʘ. ʇʝʨʝ-

ʢʦʥʘʪʠʩʷ, ʱʦ ʨʫʯʢʘ ʥʘʧʨʫʛʠ ʞʠ-

ʚʣʝʥʥʷ ʛʝʥʝʨʘʪʦʨʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʢʨʘʡʥʴʦʤʫ ʣʽʚʦʤʫ ʧʦʣʦʞʝʥʥʽ. 

 2. ʋʚʽʤʢʥʫʪʠ ʦʩʮʠʣʦʛʨʘʬ 

ʽ ʣʘʙʦʨʘʪʦʨʥʠʡ ʤʘʢʝʪ ʫ ʤʝʨʝʞʫ ʽ 

ʜʘʪʠ ʧʨʦʛʨʽʪʠʩʷ 5 õ 10 ʭʚ. 

 3. ʈʫʯʢʦʶ ʧʦʪʝʥʮʽʦʤʝʪʨʘ 

Ὑ ʥʘ ʤʘʢʝʪʽ ʟʙʽʣʴʰʠʪʠ ʥʘʧʨʫʛʫ 

ʞʠʚʣʝʥʥʷ ʛʝʥʝʨʘʪʦʨʘ ʽʤʧʫʣʴʩʽʚ 

ʪʘ ʜʦʤʦʛʪʠʩʷ ʧʦʷʚʠ ʩʠʛʥʘʣʫ ʥʘ 

ʝʢʨʘʥʽ ʦʩʮʠʣʦʛʨʘʬʘ. ʇʽʜʽʙʨʘʪʠ 

ʧʽʜʩʠʣʝʥʥʷ ʢʘʥʘʣʫ ñYò ʦʩʮʠʣʦ-

ʛʨʘʬʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʘʤʧʣʽ-

ʪʫʜʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʤʽʱʝʥʥʷ 

ʧʨʦʤʝʥʷ ʙʫʣʘ ʜʝʱʦ ʤʝʥʰʦʶ ʚʽʜ 

ʚʠʩʦʪʠ ʝʢʨʘʥʘ. 

 4. ʇʽʜʽʙʨʘʪʠ ʯʘʩʪʦʪʫ ʨʦʟ-

ʛʦʨʪʢʠ ʦʩʮʠʣʦʛʨʘʬʘ ʪʘʢʦʶ, ʱʦʙ 

ʟʦʙʨʘʞʝʥʥʷ ʟʛʘʩʘʶʯʠʭ ʢʦʣʠʚʘʥʴ 

ʟʘʡʥʷʣʦ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʝʢʨʘʥʘ 

(ʨʠʩ.5.18). 
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 5. ʈʝʛʫʣʶʶʯʠ ʯʘʩʪʦʪʫ 

ʛʝʥʝʨʘʪʦʨʘ ʜʦʤʦʛʪʠʩʷ, ʱʦʙ ʢʦ-

ʣʠʚʘʥʥʷ ʚʩʪʠʛʘʣʠ ʜʦʩʪʘʪʥʴʦ ʟʘ-

ʛʘʩʘʪʠ ʜʦ ʧʨʠʭʦʜʫ ʥʘʩʪʫʧʥʦʛʦ 

ʽʤʧʫʣʴʩʫ ʚ ʢʦʣʠʚʘʣʴʥʠʡ ʢʦʥʪʫʨ. 

 

ʈʠʩ.5.18. ɿʛʘʩʘʶʯʽ ʢʦʣʠʚʘʥʥʷ ʥʘ ʝʢʨʘʥʽ 

ʦʩʮʠʣʦʛʨʘʬʘ. 

 6. ʋʚʽʤʢʥʫʪʠ ʧʝʨʝʤʠʢʘ-

ʯʘʤʠ S1-S4 ʦʜʠʥ ʟ ʦʧʦʨʽʚ Ὑ-Ὑ ʽ 

ʚʠʟʥʘʯʠʪʠ ʚʝʣʠʯʠʥʫ ʷʢʦʛʦ-

ʥʝʙʫʜʴ ʤʘʢʩʠʤʫʤʫ ὃ ʡ ʦʜʥʦʛʦ ʟ 

ʥʘʩʪʫʧʥʠʭ ʤʘʢʩʠʤʫʤʽʚ, ʥʘʧʨʠ-

ʢʣʘʜ, ὃ , ὃ . ʈʝʟʫʣʴʪʘʪʠ 

ʟʘʧʠʩʘʪʠ ʫ ʪʘʙʣʠʮʶ 5.1. ɼʦʩʣʽʜʠ 

ʧʦʚʪʦʨʠʪʠ ʜʣʷ 3 ï 6 ʟʥʘʯʝʥʴ 

ʦʧʦʨʽʚ Ὑ-Ὑ.  

 7. ʇʝʨʝʤʠʢʘʯʝʤ S5 ʟʤʽ-

ʥʠʪʠ ʻʤʥʽʩʪʴ ʢʦʥʪʫʨʫ ʽ ʧʦʚʪʦʨʠ-

ʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧ.6. ɼʘʥʽ ʚʠʤʽ-

ʨʶʚʘʥʴ ʟʘʥʝʩʪʠ ʚ ʪʘʙʣ.5.2. ʊʘʙ-

ʣʠʮʷ 5.2 ʧʦ ʬʦʨʤʽ ʪʘʢʘ ʞ, ʷʢ ʽ 

ʪʘʙʣʠʮʷ 5.1. 

ʇʨʠʤʽʪʢʘ. ʅʦʤʽʥʘʣʠ ʦʧʦʨʽʚ, 

ʻʤʥʦʩʪʝʡ ʪʘ ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʚʢʘ-

ʟʘʥʽ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʫʩʪʘʥʦʚ-

ʢʠ. 

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ ʟʛʘʩʘʶʯʠʭ ʢʦʣʠʚʘʥʴ 

 1. ɿʘ ʜʘʥʠʤʠ ʚʠʤʽʨʽʚ, 

ʧʨʠʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʷʭ ʦʙʯʠʩʣʠ-

ʪʠ ʟʥʘʯʝʥʥʷ ʣʦʛʘʨʠʬʤʽʯʥʦʛʦ 

ʜʝʢʨʝʤʝʥʪʘ ʟʛʘʩʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ 

ʦʧʦʨʽʚ (ʜʠʚ. ʨʠʩ.5.18) ʟʘ ʬʦʨʤʫ-

ʣʦʶ: 

ʇ ÌÎ , (5.72) 

ʜʝ n ï ʥʦʤʝʨ ʥʘʩʪʫʧʥʦʛʦ ʤʘʢʩʠ-

ʤʫʤʫ (ʙʨʘʪʠ ʧʦʧʘʨʥʦ ʘʤʧʣʽʪʫʜʠ 

1 ʽ 2 ʪʘ 1 ʽ 3) ʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʥʝʩʪʠ 

ʚ ʪʘʙʣ.5.1 ʽ 5.2. 

 2. ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʴ ʧʦ-

ʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʇ 
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ʚʽʜ ʦʧʦʨʫ Ὑ ʜʣʷ ʜʚʦʭ ʟʥʘʯʝʥʴ 

ʻʤʥʦʩʪʽ ʚ ʢʦʥʪʫʨʽ. 

 3. ɿʘ ʧʦʙʫʜʦʚʘʥʠʤʠ ʛʨʘ-

ʬʽʢʘʤʠ ʟʘʣʝʞʥʦʩʪʽ ʇ ὪὙ ʚʠ-

ʟʥʘʯʠʪʠ ʘʢʪʠʚʥʠʡ ʦʧʽʨ ʢʦʪʫʰʢʠ 

Ὑ, ʷʢ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ ʟ 

ʚʽʩʩʶ Ὑ. ʆʮʽʥʠʪʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʦʧʦʨʫ ʢʦʪʫʰʢʠ  ʟʘ ʬʦʨʤʫʣʦʶ 

(2.3.3) ʽʟ [4]. 

Ὗˏ В Ͻό ὼ .   (5.73) 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʣʦʛʘʨʠʬʤʽ-

ʯʥʠʡ ʜʝʢʨʝʤʝʥʪ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ 

ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʫʨʫ, ʜʣʷ 

ʚʠʧʘʜʢʫ ʩʣʘʙʢʦʛʦ ʟʛʘʩʘʥʥʷ (ʬʦ-

ʨʤʫʣʠ (5.16), (5.19)) 

ʇ ʌὙ̐ ὅὒϳ , (5.74) 

ʜʝ Ὑ̐ Ὑ Ὑ ï ʦʧʽʨ ʚʩʴʦʛʦ 

ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ, Ὑ  ʟʘ-

ʜʘʥʽ ʥʘʤʠ ʦʧʦʨʠ ʩʭʝʤʠ, Ὑ  

ʘʢʪʠʚʥʠʡ ʦʧʽʨ ʢʦʪʫʰʢʠ. ʊʦʤʫ 

ʬʦʨʤʫʣʫ (5.74) ʤʦʞʥʘ ʧʝʨʝʧʠʩʘ-

ʪʠ ʪʘʢ: 

ʇ ʌὙ Ὑ ὅὒϳ , 

ʘʙʦ 

ʇ ὥὙ ὦ,  (5.75) 

ʜʝ ὥ ʌ ὅὒϳ , ὦ  ʌὙ ὅὒϳ . 

ʄʠ ʧʦʙʫʜʫʚʘʣʠ ʛʨʘʬʽʢ ʇ ὪὙ 

ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʦʧʦʨʫ ʢʦʪʫʰʢʠ. 

ʊʦʤʫ ʛʨʘʬʽʢ ʤʘʻ ʟʩʫʚ ʥʘ ʚʝʣʠʯʠ-

ʥʫ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʧʦʨʫ ʢʦ-

ʪʫʰʢʠ Ὑ. ʊʦʤʫ, ʦʧʽʨ ʢʦʪʫʰʢʠ 

ʚʠʟʥʘʯʘʻʤʦ ʷʢ 

Ὑ ὦȾὥ. 

 4. ɺʠʟʥʘʯʠʪʠ ʽʥʜʫʢʪʠʚ-

ʥʽʩʪʴ ʢʦʪʫʰʢʠ ʧʦ ʧʘʨʘʤʝʪʨʫ a ʽʟ 

(5.75): 

ὒ ὅ    (5.76) 

ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʪʘ 

ʦʮʽʥʠʪʠ ʾʾ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʦ ʬʦ-

ʨʤʫʣʽ (5.73), (ʜʠʚ. ʜʦʜʘʪʢʠ 11, 

12). 

 5. ɺʠʟʥʘʯʠʪʠ ʚʣʘʩʥʽ ʯʘʩ-

ʪʦʪʠ ʜʚʦʭ ʢʦʥʪʫʨʽʚ ʪʘ ʢʦʝʬʽʮʽʻʥʪ 

ʟʛʘʩʘʥʥʷ: 

ʖ
Ѝ

 (5.77) 
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ɼ  (5.78) 

 6. ɺʠʟʥʘʯʠʪʠ ʢʨʠʪʠʯʥʠʡ 

ʦʧʽʨ ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʻʤ-

ʥʦʩʪʽ ʷʢ: 

Ὑ̋ ̑ ς ὒὅϳ  (5.79) 

ɿʘʧʠʩʘʪʠ ʚʩʽ ʦʪʨʠʤʘʥʽ ʚʝʣʠʯʠʥʠ 

ʜʦ ʪʘʙʣʠʮʽ 5.3. 

 7. ʆʙʯʠʩʣʠʪʠ ʜʦʙʨʦʪʥʽʩʪʴ 

ʢʦʥʪʫʨʫ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʦʧʦ-

ʨʫ Ὑ ʟʘ ʬʦʨʤʫʣʦʶ ὗ  ʌȾʇ. 

ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ 

ʜʦʙʨʦʪʥʦʩʪʽ ʢʦʥʪʫʨʫ ὗ ʚʽʜ ʦʙʝʨ-

ʥʝʥʦʛʦ ʦʧʦʨʫ ρȾὙ ʜʣʷ ʜʚʦʭ ʟʥʘ-

ʯʝʥʴ ʻʤʥʦʩʪʽ ʚ ʢʦʥʪʫʨʽ. 

8. ʇʨʦʣʦʛʘʨʠʬʤʫʻʤʦ ʬʦ-

ʨʤʫʣʫ (5.19): 

ÌÎὗ ÌÎὙ̐ ÌÎ , 

ʜʝ Ὑ̐ Ὑ  Ὑ- ʦʧʽʨ ʚʩʴʦʛʦ ʢʦ-

ʣʘ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʦʧʽʨ ʢʦʪʫʰʢʠ. ʈʦʟʨʘʭʫʚʘʪʠ ʚʝ-

ʣʠʯʠʥʠ ÌÎὗ  ʽ ÌÎὙ Ὑ  ʜʣʷ 

ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ Ὑ. 

 9. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʟʘ-

ʣʝʞʥʦʩʪʽ ÌÎὗ Ὢ ÌÎὙ Ὑ  

ʜʣʷ ʜʚʦʭ ʻʤʥʦʩʪʝʡ. ʎʝ ʧʨʷʤʘ 

ʣʽʥʽʷ ʚʠʜʫ ώ ὥὼ ὦ, ʜʝ ὥ ʧʦ-

ʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ ρ. ʅʘ ʣʠʩʪʢʫ 

ʧʘʧʝʨʫ ʟʦʰʠʪʘ ʚ ʢʣʽʪʠʥʢʫ ʚʠʙʨʘ-

ʪʠ ʤʘʩʰʪʘʙ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʦʨʜʠ-

ʥʘʪʥʠʭ ʦʩʝʡ ʪʘʢ, ʱʦʙ ʛʨʘʬʽʢ ʤʽʩ-

ʪʠʚ ʪʦʯʢʫ (0,0) ʽ ʚʽʜʤʽʪʠʪʠ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʦʯʢʠ. ɿʘ ʜʦʧʦ-

ʤʦʛʦʶ ʣʽʥʽʡʢʠ ʧʨʦʚʝʩʪʠ ʧʨʷʤʫ 

ʣʽʥʽʶ ʤʽʞ ʪʦʯʢʘʤʠ ʪʘʢ, ʱʦʙ ʢʽ-

ʣʴʢʽʩʪʴ ʪʦʯʦʢ ʧʦ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ 

ʧʨʷʤʦʾ ʣʽʥʽʾ ʙʫʣʘ ʧʦ ʤʦʞʣʠʚʦʩʪʽ 

ʦʜʥʘʢʦʚʦʶ. 

 10. ɺʠʟʥʘʯʠʪʠ ʥʘʭʠʣ ʮʽʻʾ 

ʧʨʷʤʦʾ, ʷʢ ʚʽʜʥʦʰʝʥʥʷ: 

ЎÌÎὗ

ЎÌÎὙ Ὑ
ὲȟ 

ʜʝ ȿὲȿ ʪʝʦʨʝʪʠʯʥʦ ʧʦʚʠʥʥʦ ʜʦʨʽ-

ʚʥʶʚʘʪʠ ʦʜʠʥʠʮʽ. 

 11. ʆʧʨʘʮʶʚʘʪʠ ʨʝʟʫʣʴ-

ʪʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʥʘʡ-

ʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ, ʷʢʠʡ ʧʨʠʚʝ-
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ʜʝʥʠʡ ʚ ʪʘʙʣʠʮʽ Excel. (ʜʠʚ. ʜʦ-

ʜʘʪʦʢ 12, ʪʘʙʣ.12.1) 

 12. ʇʝʨʝʢʦʥʘʪʠʩʴ ʚ ʪʦʤʫ, 

ʱʦ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʟʛʘʩʘʶʯʠʭ 

ʢʦʣʠʚʘʥʴ ʚ ʥʘʰʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ 

ʨʦʙʦʪʽ ʤʘʻ ʤʽʩʮʝ ʚʠʧʘʜʦʢ ʩʣʘʙʦ-

ʛʦ ʟʛʘʩʘʥʥʷ. 

 13. ʅʘʧʠʩʘʪʠ ʚʠʩʥʦʚʦʢ ʧʦ 

ʨʦʙʦʪʽ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ ʜʦ ʚʠ-

ʚʯʝʥʥʷ ʟʛʘʩʘʶʯʠʭ ʢʦʣʠʚʘʥʴ 

 1. ʗʢʽ ʢʦʣʠʚʘʥʥʷ ʥʘʟʠʚʘ-

ʶʪʴʩʷ ʛʘʨʤʦʥʽʯʥʠʤʠ? 

 2. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʘʤʧ-

ʣʽʪʫʜʠ, ʬʘʟʠ, ʧʝʨʽʦʜʫ, ʣʽʥʽʡʥʦʾ ʪʘ 

ʮʠʢʣʽʯʥʦʾ ʯʘʩʪʦʪʠ ʛʘʨʤʦʥʽʯʥʦʛʦ 

ʢʦʣʠʚʘʥʥʷ. 

 3. ʂʦʣʠʚʘʥʥʷ ʷʢʠʭ ʚʝʣʠ-

ʯʠʥ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʦ-

ʤʫ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ? 

 4. ʅʘʧʠʩʘʪʠ ʜʠʬʝʨʝʥʮʽʡ-

ʥʝ ʨʽʚʥʷʥʥʷ ʟʛʘʩʘʶʯʠʭ ʢʦʣʠʚʘʥʴ 

ʪʘ ʡʦʛʦ ʨʦʟʚ'ʷʟʦʢ. 

 5. ʇʦʷʩʥʠʪʠ, ʯʦʤʫ ʚʽʣʴʥʽ 

ʢʦʣʠʚʘʥʥʷ ʚ ʢʦʥʪʫʨʽ ʟʘʛʘʩʘʶʪʴ. 

ʇʦʷʩʥʠʪʠ, ʷʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʪʨʘ-

ʪʘ ʝʥʝʨʛʽʾ ʚ ʢʦʥʪʫʨʽ, ʷʢʘ ʙʫʣʘ 

ʡʦʤʫ ʥʘʜʘʥʘ? 

 6. ʇʦʷʩʥʠʪʠ, ʯʦʤʫ ʯʘʩʪʦ-

ʪʘ ʟʛʘʩʘʶʯʠʭ ʢʦʣʠʚʘʥʴ ʚʽʜʨʽʟʥʷ-

ʻʪʴʩʷ ʚʽʜ ʯʘʩʪʦʪʠ ʛʘʨʤʦʥʽʯʥʠʭ 

ʢʦʣʠʚʘʥʴ. 

 7. ɿʦʙʨʘʟʠʪʠ ʛʨʘʬʽʢ ʟʛʘ-

ʩʘʶʯʦʛʦ ʢʦʣʠʚʘʥʥʷ. 

 8. ʑʦ ʪʘʢʝ ʢʦʝʬʽʮʽʻʥʪ 

ʟʛʘʩʘʥʥʷ? ɺʽʜ ʷʢʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʢʦʥʪʫʨʫ ʚʽʥ ʟʘʣʝʞʠʪʴ? 

 9. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʣʦʛʘ-

ʨʠʬʤʽʯʥʦʛʦ ʜʝʢʨʝʤʝʥʪʘ ʟʛʘʩʘʥ-

ʥʷ? 

 10. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ 

ʨʝʣʘʢʩʘʮʽʾ (ʯʘʩʫ ʟʛʘʩʘʥʥʷ) ʟʛʘ-

ʩʘʶʯʠʭ ʢʦʣʠʚʘʥʴ. ɺʽʜ ʷʢʠʭ ʧʘ-

ʨʘʤʝʪʨʽʚ ʢʦʥʪʫʨʫ ʟʘʣʝʞʠʪʴ ʯʘʩ 

ʨʝʣʘʢʩʘʮʽʾ? 

 11. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʜʦʙ-

ʨʦʪʥʦʩʪʽ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ. 

 12. ɿʘʧʠʩʘʪʠ ʬʦʨʤʫʣʫ, 

ʷʢʘ ʟʚôʷʟʫʻ ʢʦʝʬʽʮʽʻʥʪ ʟʛʘʩʘʥʥʷ 

ʪʘ ʣʦʛʘʨʠʬʤʽʯʥʠʡ ʜʝʢʨʝʤʝʥʪ. 

 13. ʗʢʠʡ ʻ ʟʚôʷʟʦʢ ʤʽʞ 

ʣʦʛʘʨʠʬʤʽʯʥʠʤ ʜʝʢʨʝʤʝʥʪʦʤ 

ʟʛʘʩʘʥʥʷ ʽ ʢʽʣʴʢʽʩʪʶ ʢʦʣʠʚʘʥʴ, 
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ʷʢʽ ʟʜʽʡʩʥʶʻ ʢʦʣʠʚʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʟʘ ʯʘʩ ʨʝʣʘʢʩʘʮʽʾ? 

 14. ʇʨʠ ʷʢʠʭ ʫʤʦʚʘʭ ʟʛʘ-

ʩʘʶʯʽ ʢʦʣʠʚʘʥʥʷ ʧʝʨʝʭʦʜʷʪʴ ʚ 

ʘʧʝʨʽʦʜʠʯʥʠʡ ʧʨʦʮʝʩ? 

 15. ɿʥʘʡʪʠ ʟʚôʷʟʦʢ ʤʽʞ 

ʜʦʙʨʦʪʥʽʩʪʶ ʪʘ ʢʨʠʪʠʯʥʠʤ ʦʧʦ-

ʨʦʤ ʢʦʥʪʫʨʫ ʧʨʠ ʩʣʘʙʢʦʤʫ ʟʛʘ-

ʩʘʥʥʽ. 

 16. ɿʦʙʨʘʟʠʪʠ ʪʘ ʧʦʷʩʥʠʪʠ 

ʩʭʝʤʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʛʘʩʘʶ-

ʯʠʭ ʢʦʣʠʚʘʥʴ. 

4. ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʠ-

ʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ ʽʟ ʨʝʟʦʥʘʥʩʥʠʭ 

ʢʨʠʚʠʭ 
 

ʆʧʠʩ ʫʩʪʘʥʦʚʢʠ ʡ ʤʝʪʦʜʫ 

ʚʠʤʽʨʶʚʘʥʥʷ 

 ɼʣʷ ʚʠʚʯʝʥʥʷ ʚʠʤʫʰʝʥʠʭ 

ʢʦʣʠʚʘʥʴ ʫ ʢʦʥʪʫʨʽ ʚʠʢʦʨʠʩʪʦ-

ʚʫ̒ʪʴʩʷ ʫʩʪʘʥʦʚʢʘ, ʟʦʙʨʘʞʝʥʘ ʥʘ 

ʨʠʩ.5.19, ʘ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.5.20. 

 ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʫʩʪʘ-

ʥʦʚʢʠ ʤʦʞʥʘ ʚʠʚʯʠʪʠ ʟʘʣʝʞʥʽʩʪʴ 

ʥʘʧʨʫʛʠ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ ὅ (ʧʝ-

ʨʝʤʠʢʘʯ ʂ1 ʫ ʧʦʣʦʞʝʥʥʽ 1) ʘʙʦ 

ʥʘ ʦʧʦʨʘʭ Ὑ-Ὑ (ʧʝʨʝʤʠʢʘʯ ʂ1 ʫ 

ʧʦʣʦʞʝʥʥʽ 2) ʚʽʜ ʯʘʩʪʦʪʠ ʖ ʟʦʚ-

ʥʽʰʥʴʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

 

ʈʠʩ.5.19. 

ɺʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʜʽʶʯʦʾ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠ-

ʬʨʦʚʦʛʦ ʚʦʣʴʪʤʝʪʨʘ ὠ (ʨʠʩ.5.19). 

ɸʢʪʠʚʥʠʡ ʦʧʽʨ ʢʦʥʪʫʨʫ ʤʦʞʥʘ 

ʟʤʽʥʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʟʠʩ-

ʪʦʨʽʚ Ὑ-Ὑ ʪʘ ʧʝʨʝʤʠʢʘʯʽʚ ʂ2 - 

ʂ4. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

 1. ʋʚʽʤʢʥʫʪʠ ʟʚʫʢʦʚʠʡ 

ʛʝʥʝʨʘʪʦʨ ʚ ʤʝʨʝʞʫ. ɺʩʪʘʥʦʚʠʪʠ 
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ʥʘ ʚʠʭʦʜʽ ʛʝʥʝʨʘʪʦʨʘ ʥʘʧʨʫʛʫ 10 

ɺ. 

 

ʈʠʩ.5.20. 

2. ʋʩʪʘʥʦʚʠʪʠ ʧʝʨʝʤʠʢʘʯ 

ʂ1 ʚ ʧʦʣʦʞʝʥʥʷ 1, ʂ2 ʫ ʧʦʣʦ-

ʞʝʥʥʷ 1, ʂ3 ʫ ʧʦʣʦʞʝʥʥʷ 2 ʽ ʂ4 

ʫ ʧʦʣʦʞʝʥʥʷ 2 (ʮʝ ʚʽʜʧʦʚʽʜʘʻ 

ʰʫʥʪʫʚʘʥʥʶ ʦʧʦʨʽʚ Ὑȟ Ὑ) ʇʨʠ 

ʮʴʦʤʫ ʚ ʢʦʥʪʫʨ ʙʫʜʝ ʫʚʽʤʢʥʝʥʠʡ 

ʦʧʽʨ Ὑ). ɿʤʽʥʶʶʯʠ ʯʘʩʪʦʪʫ ʛʝ-

ʥʝʨʘʪʦʨʘ ʉ
 
, ʟʥʘʡʪʠ ʨʝʟʦʥʘ-

ʥʩʥʫ ʯʘʩʪʦʪʫ ʉ̑, ʧʨʠ ʷʢʽʡ ʥʘʧʨʫ-

ʛʘ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ ʙʫʜʝ ʤʘʢʩʠ-

ʤʘʣʴʥʦʶ Ὗ Ὗ  ̑̆ ̈. ɿʥʘ-

ʯʝʥʥʷ ʉ̑ ʪʘ Ὗ  ʟʘʥʝʩʪʠ ʜʦ 

ʪʘʙʣ.5.4. 

 3. ɿʤʝʥʰʫʶʯʠ ʡ ʟʙʽʣʴ-

ʰʫʶʯʠ ʯʘʩʪʦʪʫ ʛʝʥʝʨʘʪʦʨʘ ʚ 

ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʨʝʟʦʥʘʥʩʥʦʾ ʯʘʩ-

ʪʦʪʠ (ʫʟʷʪʠ 8-10 ʟʥʘʯʝʥʴ), ʚʠʤʽ-

ʨʷʪʠ ʘʤʧʣʽʪʫʜʠ ʥʘʧʨʫʛʠ Ὗ Ȣ 

ɿʥʘʯʝʥʥʷ ʉ ʽ Ὗ  ʟʘʥʝʩʪʠ ʜʦ 

ʪʘʙʣ. 5.4. 

 4. ʇʝʨʝʚʝʩʪʠ ʧʝʨʝʤʠʢʘʯ 

ʂ1 ʫ ʧʦʣʦʞʝʥʥʷ 2. (ʇʨʠ ʮʴʦʤʫ 

ʚʦʣʴʪʤʝʪʨ ὠ ʙʫʜʝ ʧʦʢʘʟʫʚʘʪʠ 

ʥʘʧʨʫʛʫ ʥʘ ʦʧʦʨʽ ʢʦʥʪʫʨʘ). ɿʤʽ-

ʥʶʶʯʠ ʯʘʩʪʦʪʫ ʛʝʥʝʨʘʪʦʨʘ, 

ʟʥʘʡʪʠ ʨʝʟʦʥʘʥʩʥʫ ʯʘʩʪʦʪʫ ʉ   

 
 ʧʨʠ ʷʢʽʡ ʥʘʧʨʫʛʘ ʥʘ ʨʝʟʠʩʪʦʨʽ 

Ὑ ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʦʶ. ɺʠʤʽʨʷ-

ʪʠ ʘʤʧʣʽʪʫʜʫ ʥʘʧʨʫʛʠ Ὗ  ʥʘ 

ʨʝʟʠʩʪʦʨʽ Ὑ ʧʨʠ ʨʝʟʦʥʘʥʩʥʽʡ 
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ʯʘʩʪʦʪʽ ʉ. ɿʥʘʯʝʥʥʷ Ὑ, ʉ ʪʘ 

Ὗ  ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣ.5.5. 

 5. ɿʤʝʥʰʫʶʯʠ ʽ ʟʙʽʣʴʰʫ-

ʶʯʠ ʯʘʩʪʦʪʫ ʛʝʥʝʨʘʪʦʨʘ ʚ ʦʙʠʜʚʘ 

ʙʦʢʠ ʚʽʜ ʨʝʟʦʥʘʥʩʥʦʾ ʯʘʩʪʦʪʠ 

(ʚʟʷʪʠ 8-10 ʟʥʘʯʝʥʴ ʯʘʩʪʦʪʠ), 

ʦʙʯʠʩʣʠʪʠ ʘʤʧʣʽʪʫʜʠ ʥʘʧʨʫʛʠ 

Ὗ Ȣ ɿʥʘʯʝʥʥʷ ʉ ʪʘ Ὗ  ʟʘʥʝʩʪʠ 

ʜʦ ʪʘʙʣ.5.5. ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘ-

ʯʝʥʥʷ Ὗ  ʟʥʘʡʪʠ ʘʤʧʣʽʪʫʜʫ 

ʩʪʨʫʤʫ Ὅ Ὗ Ὑ ʽ ʟʘʥʝʩʪʠ 

ʨʝʟʫʣʴʪʘʪ ʫ ʪʘʙʣ. 5.5. 

 6. ɺʠʤʽʨʠ ʧ.ʧ. 2 - 5 ʧʦ-

ʚʪʦʨʠʪʠ ʧʨʠ ʦʧʦʨʽ ʢʦʥʪʫʨʫ Ὑ ʪʘ 

Ὑ. ɺʠʙʽʨ ʦʧʦʨʽʚ ʟʜʽʡʩʥʠʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʤʠʢʘʯʽʚ ʂ2 ï ʂ4. 

 7. ʋɺɸɻɸ. ɼʣʷ ʝʢʦʥʦʤʽʾ 

ʯʘʩʫ ʨʘʮʽʦʥʘʣʴʥʽʰʝ ʟʘʬʽʢʩʫʚʘʪʠ 

ʧʝʚʥʫ ʯʘʩʪʦʪʫ ʽ ʧʨʦʚʦʜʠʪʠ ʚʠʤʽʨʠ ʟ 

ʨʽʟʥʠʤʠ ʦʧʦʨʘʤʠ ʢʦʥʪʫʨʫ. ʇʦʪʽʤ 

ʟʤʽʥʠʪʠ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʽ ʟʥʦʚʫ 

ʧʨʦʚʝʩʪʠ ʚʠʤʽʨʠ ʜʣʷ ʨʽʟʥʠʭ ʦʧʦʨʽʚ. 

ʊʘʢʽ ʚʠʤʽʨʠ ʧʨʦʚʝʩʪʠ ʜʣʷ ʜʝʚôʷʪʠ 

ʟʥʘʯʝʥʴ ʯʘʩʪʦʪʠ ʧʦ ʯʦʪʠʨʠ ʟʥʘʯʝʥʥʷ 

ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʨʝʟʦʥʘʥʩʥʦʾ ʯʘʩ-

ʪʦʪʠ. 

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ 

 1. ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ.5.4 ʧʦ-

ʙʫʜʫʚʘʪʠ ʨʝʟʦʥʘʥʩʥʽ ʢʨʠʚʽ Ὗ

Ὢʉ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ Ὑ. 

 2. ɺʠʟʥʘʯʠʪʠ ʜʦʙʨʦʪʥʽʩʪʴ 

ʢʦʥʪʫʨʫ ʟʘ ʬʦʨʤʫʣʦʶ (5.49) ʜʣʷ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ Ὑ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ 

ʜʘʥʠʤʠ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ὗ 

 ὪρȾὙȟ ʚʽʜʢʣʘʜʘʶʯʠ ʧʦ ʦʩʽ ʦʨ-

ʜʠʥʘʪ ʜʦʙʨʦʪʥʽʩʪʴ ὗ, ʘ ʧʦ ʦʩʽ 

ʘʙʩʮʠʩ - ʦʙʝʨʥʝʥʠʡ ʦʧʽʨ ʢʦʥʪʫ-

ʨʫ ρȾὙ.  

 3. ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ.5.5 ʧʦ-

ʙʫʜʫʚʘʪʠ ʨʝʟʦʥʘʥʩʥʽ ʢʨʠʚʽ Ὅ

Ὢʉ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ Ὑ. 

 4. ɯʟ ʛʨʘʬʽʢʽʚ ʧ.3 ʚʠʟʥʘʯʠ-

ʪʠ ʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ɝʉ ʨʝʟʦʥʘʥ-

ʩʥʠʭ ʢʨʠʚʠʭ ʩʪʨʫʤʫ ʪʘ ʦʙʯʠʩʣʠ-

ʪʠ ʜʦʙʨʦʪʥʽʩʪʴ ʢʦʥʪʫʨʫ ὗ ʜʣʷ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ Ὑ ʟʘ ʬʦʨʤʫʣʦʶ 

(5.50). ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ὗ ʥʘ-

ʥʝʩʪʠ ʥʘ ʛʨʘʬʽʢ ʧ.2 ʽ ʧʦʨʽʚʥʷʪʠ 

ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʧ.2 ʽ ʧ.3. 
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5. ɺʠʟʥʘʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪʠ 

ʟʛʘʩʘʥʥʷ ɓ ʟ ʬʦʨʤʫʣʠ (5.46) 

ɼ ʖ ʖ
̑̆̈

ςϳ , 

ʜʝ ʖ  ʚʠʟʥʘʯʘʻʤʦ ʟ ʪʘʙʣʠʮʽ 5.5 

ʷʢ ʨʝʟʦʥʘʥʩʥʫ ʯʘʩʪʦʪʫ, ʷʢʘ ʻ ʦʜ-

ʥʘʢʦʚʦʶ ʜʣʷ ʚʩʽʭ ʦʧʦʨʽʚ, ʘ ʖ
̑̆

 ̈

ï ʟ ʪʘʙʣʠʮʽ 5.4 ʷʢ ʯʘʩʪʦʪʠ ʟ ʥʘʡ-

ʙʽʣʴʰʦʶ ʘʤʧʣʽʪʫʜʦʶ ʢʦʣʠʚʘʥʴ 

ʥʘʧʨʫʛʠ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ, ʷʢʽ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʧʦʨʫ. 

5. ɺʠʟʥʘʯʠʪʠ ʣʦʛʘʨʠʬʤʽ-

ʯʥʠʡ ʜʝʢʨʝʤʝʥʪ ʟʛʘʩʘʥʥʷ ɚ ʪʘ 

ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ɚ 

ʚʽʜ ʦʧʦʨʫ. 

6. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 

ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 5.6 (ʜʠʚ. ʜʦ-

ʜʘʪʢʠ 13, 14). 

7. ʅʘʧʠʩʘʪʠ ʚʠʩʥʦʚʢʠ ʧʦ 

ʨʦʙʦʪʽ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

 1. ʗʢʽ ʢʦʣʠʚʘʥʥʷ ʥʘʟʠʚʘ-

ʶʪʴ ʚʠʤʫʰʝʥʠʤʠ? 

 2. ɿʘʧʠʩʘʪʠ ʜʠʬʝʨʝʥʮʽʡʥʝ 

ʨʽʚʥʷʥʥʷ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ ʫ 

ʧʦʩʣʽʜʦʚʥʦʤʫ ʢʦʥʪʫʨʽ. ʗʢʠʡ ʚʠ-

ʛʣʷʜ ʤʘʻ ʟʘʛʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ 

ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ? 

 3. ʑʦ ʪʘʢʝ ʩʪʘʮʽʦʥʘʨʥʽ 

ʚʠʤʫʰʝʥʽ ʢʦʣʠʚʘʥʥʷ ʪʘ ʷʢʠʡ 

ʚʠʛʣʷʜ ʤʘʻ ʾʭ ʨʽʚʥʷʥʥʷ? 

 4. ɿʘ ʷʢʠʤ ʟʘʢʦʥʦʤ ʟʤʽ-

ʥʶʻʪʴʩʷ ʟʘʨʷʜ ʪʘ ʥʘʧʨʫʛʘ ʥʘ ʦʙ-

ʢʣʘʜʠʥʢʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʨʠ 

ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʥʷʭ? 

 5. ɿʘ ʷʢʠʤ ʟʘʢʦʥʦʤ ʟʤʽ-

ʥʶʻʪʴʩʷ ʩʪʨʫʤ ʚ ʢʦʣʠʚʘʣʴʥʦʤʫ 

ʢʦʥʪʫʨʽ ʧʨʠ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠ-

ʚʘʥʥʷʭ? 

 6. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʷʚʠʱʘ 

ʨʝʟʦʥʘʥʩʫ. 

 7. ɿʘʧʠʩʘʪʠ ʬʦʨʤʫʣʠ ʜʣʷ 

ʘʤʧʣʽʪʫʜʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ-

ʧʨʫʛʠ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ ʢʦʥʪʫʨʫ 

ʪʘ ʨʝʟʦʥʘʥʩʥʦʾ ʯʘʩʪʦʪʠ ʥʘʧʨʫʛʠ.  

 8. ɿʘʧʠʩʘʪʠ ʬʦʨʤʫʣʠ ʜʣʷ 

ʘʤʧʣʽʪʫʜʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʪʨʫʤʫ ʚ ʢʦʥʪʫʨʽ ʪʘ ʨʝʟʦʥʘʥʩʥʦʾ 

ʯʘʩʪʦʪʠ ʩʪʨʫʤʫ. 

 9. ɺ ʯʦʤʫ ʨʽʟʥʠʮʷ ʤʽʞ 

ʨʝʟʦʥʘʥʩʦʤ ʥʘʧʨʫʛʠ ʥʘ ʢʦʥʜʝʥ-



172 
 

ʩʘʪʦʨʽ ʽ ʨʝʟʦʥʘʥʩʦʤ ʩʪʨʫʤʫ ʧʨʠ 

ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʥʷʭ ʫ ʧʦʩʣʽ-

ʜʦʚʥʦʤʫ ʢʦʥʪʫʨʽ. 

 10. ʗʢʠʡ ʚʠʛʣʷʜ ʤʘʶʪʴ 

ʨʝʟʦʥʘʥʩʥʽ ʢʨʠʚʽ ʥʘʧʨʫʛʠ ʥʘ 

ʢʦʥʜʝʥʩʘʪʦʨʽ ʪʘ ʩʪʨʫʤʫ ʚ ʢʦʥʪʫ-

ʨʽ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʦʧʦʨʫ 

R? 

 11. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʜʦʙ-

ʨʦʪʥʦʩʪʽ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ. 

ʗʢʠʡ ʡʦʛʦ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ? 

 12. ʗʢ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʜʦʙʨʦʪʥʽʩʪʴ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥ-

ʪʫʨʫ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʟʦʥʘʥʩʥʦʾ 

ʢʨʠʚʦʾ ʥʘʧʨʫʛʠ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ 

ʫ ʚʠʧʘʜʢʫ ʩʣʘʙʦʛʦ ʟʛʘʩʘʥʥʷ? 

 13. ʗʢ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʜʦʙʨʦʪʥʽʩʪʴ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝ-

ʟʦʥʘʥʩʥʦʾ ʢʨʠʚʦʾ ʩʪʨʫʤʫ ʚ ʢʦʥ-

ʪʫʨʽ? 

 14. ʑʦ ʪʘʢʝ ʰʠʨʠʥʘ ʨʝ-

ʟʦʥʘʥʩʥʦʾ ʢʨʠʚʦʾ? ʏʦʤʫ ʜʣʷ ʚʠ-

ʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʨʝʟʦʥʘʥʩʥʦʾ 

ʢʨʠʚʦʾ ʧʦʪʨʽʙʥʦ ʜʣʷ ʥʦʨʤʫʶʯʠʭ 

ʨʝʟʦʥʘʥʩʥʠʭ ʢʨʠʚʠʭ Ὅ Ὅ ̑̆̈ϳ  

ʜʣʷ ʩʠʣʠ ʩʪʨʫʤʫ ʚ ʢʦʥʪʫʨʽ ʚʠʙʠ-

ʨʘʪʠ ʯʘʩʪʦʪʠ, ʜʣʷ ʷʢʠʭ ʮʝ ʚʽʜʥʦ-

ʰʝʥʥʷ ʜʦʨʽʚʥʶʻ ρЍςϳ ḙ0,7. 

15. ʗʢʠʡ ʚʠʛʣʷʜ ʤʘʻ ʚʝʢ-

ʪʦʨʥʘ ʜʽʘʛʨʘʤʘ ʥʘʧʨʫʛ ʧʨʠ ʚʠ-

ʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʥʷʭ ʫ ʧʦʩʣʽʜʦ-

ʚʥʦʤʫ ʢʦʥʪʫʨʽ? 

 16. ʗʢʝ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʤʘʶʪʴ ʚʠʤʫʰʝʥʽ ʢʦʣʠ-

ʚʘʥʥʷ? 

 17. ʗʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚʠʤʫʰʝʥʽ ʢʦʣʠʚʘʥʥʷ ʚ ʢʣʘʩʠʯ-

ʥʦʤʫ ʣʘʤʧʦʚʦʤʫ ʛʝʥʝʨʘʪʦʨʽ? 
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ʊʘʙʣʠʮʷ 5.1 (ʜʣʷ ὅ  

 ̄ Ὑά, ʆʤ ὃρ ὃς ὃσ ʇρ ʇσ <ɚ> ὗ̆ ̋̒̐ ln(ὗ̆ ̋̒̐) R=Ὑά+Ὑὒ -lnR 

1            

2            

3            

4            

5            

6            

ʊʘʙʣʠʮʷ 5.2 (ʜʣʷ ὅ  

 ̄ Ὑά, ʆʤ ὃρ ὃς ὃσ ʇρ ʇσ <ɚ> ὗ̆ ̋̒̐ ln(ὗ̆ ̋̒̐) R=Ὑά+Ὑὒ -lnR 

1            

2            

3            

4            

5            

6            

ʊʘʙʣʠʮʷ 5.3 

 ̄ C RL ůrL L ůL Rʢʨ ɤ0 ɓmax 

1         

2         

ʩʝʨʝʜʥʽ:        

ɺʽʜʧʦʚʽʜʴ: Ὑ ộὙỚ ὟὙ  

= 

ὒ ộὒỚ Ὗὒ  

= 
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ʊʘʙʣʠʮʷ 5.4 

ʊʘʙʣʠʮʷ 5.5 

  Ὑ Ὑ Ὑ 

 ̄ ʉ,ɻʮ Ὗ  ɺ Ὅ Ὗ , ɺ Ὅ Ὗ , ɺ Ὅ 

1 
       

2 
       

3 
       

4 
       

5 
       

6 
       

7 
       

8 
       

9 
       

ʊʘʙʣʠʮʷ 5.6 

R 1/R ὗU ὗI ɓ ɚU ɚI 
       

       

       

Ὑ 
ʉ,ɻʮ          

Ὗ           

Ὑ 
ʉ,ɻʮ          

Ὗ           

Ὑ 
ʉ,ɻʮ          

Ὗ           
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6.ɺʠʚʯʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʩʚʽ-

ʪʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʧʨʠʟʤʠ 

ʌʨʝʥʝʣʷ 

ʄʝʪʘ ʨʦʙʦʪʠ 

 1. ɺʠʚʯʝʥʥʷ ʷʚʠʱʘ ʽʥʪʝʨ-

ʬʝʨʝʥʮʽʾ ʭʚʠʣʴ ʽ ʚʠʟʥʘʯʝʥʥʷ ʰʠ-

ʨʠʥʠ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʩʤʫʛʠ. 

 2. ɺʠʚʯʝʥʥʷ ʜʚʦʧʨʦʤʝʥʝ-

ʚʦʾ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʩʚʽʪʣʘ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʙʽʧʨʠʟʤʠ ʌʨʝʥʝʣʷ. 

ʆʪʨʠʤʘʪʠ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʫ ʢʘʨ-

ʪʠʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʧʨʠʟʤʠ 

(ʝʢʩʧʝʨʠʤʝʥʪ). 

 3. ɺʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʩʚʽʪʣʦʬʽʣʴʪʨʽʚ - ʜʦʚʞʠʥʠ 

ʭʚʠʣʴ ʚ ʤʘʢʩʠʤʫʤʽ ʧʨʦʧʫʩʢʘʥʥʷ 

ʪʘ ʰʠʨʠʥʠ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ. 

 4. ʇʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʩʪʽ ʩʚʽʪ-

ʣʘ ʪʘ ʨʦʟʤʽʨʽʚ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʥʘ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʫ ʢʘʨʪʠʥʫ. 

 5. ɺʠʟʥʘʯʠʪʠ ʥʝʚʠʟʥʘʯʝ-

ʥʽʩʪʴ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʧʨʦʧʫʩʢʘʥ-

ʥʷ ʜʣʷ ʦʜʥʦʛʦ ʽʟ ʩʚʽʪʣʦʬʽʣʴʪʨʽʚ ʽ 

ʟʘʧʠʩʘʪʠ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʥʷ. 

 6. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʦ 

ʨʦʙʦʪʽ. 

ʊʝʦʨʽʷ 

ɯʥʪʝʨʬʝʨʝʥʮʽʷ ʭʚʠʣʴ 

ɯʥʪʝʨʬʝʨʝʥʮʽʷ ʭʚʠʣʴ (ʚʽʜ 

ʣʘʪʠʥʩʴʢʦʛʦ inter ï ʚʟʘʻʤʥʦ, 

ʤʽʞ ʩʦʙʦʶ ʽ ferio ï ʚʜʘʨʷʶ, 

ʫʨʘʞʘʶ), ʩʢʣʘʜʘʥʥʷ ʚ ʧʨʦʩʪʦʨʽ 

ʜʚʦʭ (ʘʙʦ ʜʝʢʽʣʴʢʦʭ) ʭʚʠʣʴ, ʧʨʠ 

ʷʢʦʤʫ ʚ ʨʽʟʥʠʭ ʡʦʛʦ ʪʦʯʢʘʭ ʚʠʥʠ-

ʢʘʻ ʧʽʜʩʠʣʝʥʥʷ ʘʙʦ ʧʦʩʣʘʙʣʝʥʥʷ 

ʘʤʧʣʽʪʫʜʠ ʨʝʟʫʣʴʪʫʶʯʦʾ ʭʚʠʣʽ. 

ɯʥʪʝʨʬʝʨʝʥʮʽʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʭʚʠʣʴ ʣʶʙʦʾ ʧʨʠʨʦʜʠ; ʭʚʠʣʴ ʥʘ 

ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ, ʧʨʫʞʥʠʭ (ʥʘ-

ʧʨʠʢʣʘʜ, ʟʚʫʢʦʚʠʭ), ʝʣʝʢʪʨʦʤʘʛ-

ʥʽʪʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʨʘʜʽʦʭʚʠʣʴ 

ʘʙʦ ʩʚʽʪʣʘ). 

 

ʈʠʩ.6.1. 

 ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ 

 ʨʝʛʫʣʷʨʥʝ ʯʝʨʛʫʚʘʥʥʷ ʦʙʣʘʩ-
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ʪʝʡ ʧʽʜʚʠʱʝʥʦʾ ʽ ʧʦʥʠʞʝʥʦʾ ʽʥ-

ʪʝʥʩʠʚʥʦʩʪʽ ʭʚʠʣʴ. ʗʢ ʧʨʠʢʣʘʜ 

ʥʘʚʝʜʝʥʘ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨ-

ʪʠʥʘ ʭʚʠʣʴ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʜʠ, ʷʢʽ 

ʟʙʫʜʞʫʶʪʴʩʷ ʫ ʜʚʦʭ ʨʽʟʥʠʭ ʪʦʯ-

ʢʘʭ (ʨʠʩ.1). ɺ ʦʩʥʦʚʽ ʷʚʠʱʘ ʽʥʪʝ-

ʨʬʝʨʝʥʮʽʾ ʣʝʞʠʪʴ ʧʨʠʥʮʠʧ ʩʫʧʝ-

ʨʧʦʟʠʮʽʾ ʭʚʠʣʴ, ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ 

ʷʢʦʛʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘ ʜʦʩʣʽ-

ʜʘʭ. ʉʫʪʴ ʡʦʛʦ ʚ ʥʘʩʪʫʧʥʦʤʫ. 

ʗʢʱʦ ʚ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟ-

ʧʦʚʩʶʜʞʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽ-

ʣʴʢʘ ʭʚʠʣʴ, ʪʦ ʢʦʣʠʚʘʥʥʷ ʯʘʩʪʠ-

ʥʦʢ ʩʝʨʝʜʦʚʠʱʘ ʻ ʛʝʦʤʝʪʨʠʯʥʘ 

ʩʫʤʘ ʢʦʣʠʚʘʥʴ, ʷʢʽ ʟʜʽʡʩʥʶʚʘʣʠ 

ʙ ʯʘʩʪʠʥʢʠ ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ 

ʢʦʞʥʦʾ ʭʚʠʣʽ ʦʢʨʝʤʦ. ɿʥʘʯʠʪʴ, 

ʭʚʠʣʽ ʧʨʦʩʪʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʦʜʥʘ 

ʥʘ ʜʨʫʛʫ, ʥʝ ʩʧʦʪʚʦʨʶʶʯʠ ʦʜʥʘ 

ʦʜʥʫ. 

ɺ ʤʽʩʮʷʭ ʟʫʩʪʨʽʯʽ ʭʚʠʣʴ 

ʢʦʣʠʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʠ-

ʢʣʠʢʘʥʽ ʢʦʞʥʦʶ ʟ ʭʚʠʣʴ, ʩʢʣʘ-

ʜʘʶʪʴʩʷ ʦʜʥʝ ʟ ʦʜʥʠʤ. ʈʝʟʫʣʴʪʘʪ 

ʜʦʜʘʚʘʥʥʷ (ʨʝʟʫʣʴʪʫʶʯʘ ʭʚʠʣʷ) 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʬʘʟ, ʧʝʨʽʦʜʽʚ, ʥʘʧʨʷʤʽʚ ʽ ʘʤʧʣʽ-

ʪʫʜ ʭʚʠʣʴ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʥʘʢʣʘʜʘʥʥʷ ʜʚʦʭ 

ʢʦʩʠʥʫʩʦʾʜʘʣʴʥʠʭ ʩʬʝʨʠʯʥʠʭ 

ʭʚʠʣʴ, ʷʢʽ ʟʙʫʜʞʫʶʪʴʩʷ ʪʦʯʢʦ-

ʚʠʤʠ ʜʞʝʨʝʣʘʤʠ Ὓ ʽ Ὓ (ʨʠʩ.6.2). 

 

ʈʠʩ.6.2. 

ʎʽ ʭʚʠʣʽ ʚ ʪʦʯʮʽ ʥʘʢʣʘ-

ʜʘʥʥʷ 0 ʚʠʢʣʠʢʘʶʪʴ ʢʦʣʠʚʘʥʥʷ 

ʯʘʩʪʠʥʦʢ ʩʝʨʝʜʦʚʠʱʘ. ʎʽ ʢʦʣʠ-

ʚʘʥʥʷ ʙʫʜʫʪʴ ʦʧʠʩʫʚʘʪʠʩʴ ʨʽʚ-

ʥʷʥʥʷʤʠ: 

Ὓ= ÃÏÓʖ t Ὧὶ+ʒ =  

ὃ

ὶ
ÃÏÓʒȟ 

Ὓ= ÃÏÓʖ t Ὧὶ+ʒ =  
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ὃ

ὶ
ÃÏÓʒȢ 

ʈʝʟʫʣʴʪʘʪ ʜʦʜʘʚʘʥʥʷ ʮʠʭ 

ʢʦʣʠʚʘʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʨʷʤʦ-

ʚʘʥʦʩʪʽ. ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʞʝʨʝʣʘʤʠ ʢʦʣʠ-

ʚʘʥʴ Ὓ ʽ Ὓ, Ὠ  ὶ ̨ ὶ. ʊʦʜʽ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʚ ʪʦʯʮʽ 0 

ʜʦʜʘʶʪʴʩʷ ʢʦʣʠʚʘʥʥʷ ʦʜʥʘʢʦʚʦ 

ʩʧʨʷʤʦʚʘʥʽ ʽ, ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ 

(9.20) ρ, ʘʤʧʣʽʪʫʜʘ ʨʝʟʫʣʴʪʫʶ-

ʯʦʛʦ ʢʦʣʠʚʘʥʥʷ (ʭʚʠʣʽ) ʚ ʪʦʯʮʽ 0 

ʜʦʨʽʚʥʶʻ: 

ὃ= + +2 ÃÏÓʒ, 

(6.1) 

ʜʝ 

 
 

 (6.2) 

ʨʽʟʥʠʮʷ ʬʘʟ ʭʚʠʣʴ ʚ ʪʦʯʮʽ 0. 

 ʗʢʱʦ ʯʘʩʪʦʪʠ ʭʚʠʣʴ ʨʽʟʥʽ, 

ʪʦʙʪʦ ʖ ʖȟ Ὧ Ὧ  ʪʘ ʱʝ ʡ 

ɤ1, ɤ2ȟὯȟὯȟ ű01, ű02 ʭʘʦʪʠʯʥʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʫ, ʪʦ ʒ ʻ ʬʫʥʢ-

ʮʽʷ ʯʘʩʫ ʽ cos ʒ  ʤʦʞʝ ʟʤʽʥʶʚʘ-

ʪʠʩʴ ʭʘʦʪʠʯʥʦ ʚʽʜ 1 ʜʦ +1. ʊʦʜʽ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ἂÃÏÓʒἃ π ʽ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʾ 

ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʽ ʚ ʪʦʯʮʽ ὖ ʙʫʜʝ 

ộὃỚ ộ Ớ ộ Ớ  (6.3) 

ʆʩʢʽʣʴʢʠ, ʢʚʘʜʨʘʪ ʘʤʧʣʽ-

ʪʫʜʠ ʭʚʠʣʽ ʧʨʦʧʦʨʮʽʡʥʠʡ ʾʾ ʽʥʪʝ-

ʥʩʠʚʥʦʩʪʽ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ 

ʪʦʯʮʽ ὖ ʙʫʜʝʤʦ ʤʘʪʠ ʜʦʜʘʚʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʚʦʭ ʭʚʠʣʴ. ʊʘʢʽ 

ʭʚʠʣʽ ʥʘʟʠʚʘʶʪʴʩʷ ʥʝʢʦʛʝʨʝʥʪ-

ʥʠʤʠ. 

ɼʘʤʦ ʚʠʟʥʘʯʝʥʥʷ, ʱʦ ʞ 

ʪʘʢʝ ʢʦʛʝʨʝʥʪʥʽʩʪʴ. 

ʂʦʛʝʨʝʥʪʥʽʩʪʴ (ʚʽʜ ʣʘ-

ʪʠʥʩʴʢʦʛʦ cohaerens ï ʱʦ ʟʥʘ-

ʭʦʜʠʪʴʩʷ ʚ ʟʚôʷʟʢʫ), ʫʟʛʦʜʞʝʥʝ 

ʧʨʦʪʽʢʘʥʥʷ ʟ ʯʘʩʦʤ ʽ ʚ ʧʨʦʩʪʦʨʽ 

ʜʝʢʽʣʴʢʦʭ ʢʦʣʠʚʘʣʴʥʠʭ ʘʙʦ ʭʚʠ-

ʣʴʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʝ ʧʨʦʷʚʣʷʻʪʴ-

ʩʷ ʧʨʠ ʾʭʥʴʦʤʫ ʜʦʜʘʚʘʥʥʽ. ʂʦʣʠ-

ʚʘʥʥʷ (ʭʚʠʣʽ) ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʛʝ-

ʨʝʥʪʥʠʤʠ, ʷʢʱʦ ʨʽʟʥʠʮʷ ʬʘʟ ʟʘ-

ʣʠʰʘʻʪʴʩʷ ʩʪʘʣʦʶ ʘʙʦ ʟʘʢʦʥʦʤʽ-
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ʨʥʦ ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ ʽ ʧʨʠ 

ʜʦʜʘʚʘʥʥʽ ʢʦʣʠʚʘʥʴ (ʭʚʠʣʴ) ʚʠ-

ʟʥʘʯʘʻ ʘʤʧʣʽʪʫʜʫ ʩʫʤʘʨʥʦʛʦ ʢʦ-

ʣʠʚʘʥʥʷ. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʭʚʠʣʽ, ʘ 

ʟʥʘʯʠʪʴ ʽ ʢʦʣʠʚʘʥʥʷ ʚ ʪʦʯʮʽ ὖ 

ʙʫʜʫʪʴ ʢʦʛʝʨʝʥʪʥʠʤʠ, ʷʢʱʦ ʨʽʟ-

ʥʠʮʷ ʬʘʟ ʒ (ʬʦʨʤʫʣʘ 6.2) ʥʝ ʙʫ-

ʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʯʘʩʫ. ʎʝ ʙʫʜʝ ʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ɤ1=ɤ2 (ʤʦʥʦʭʨʦ-

ʤʘʪʠʯʥʽ ʭʚʠʣʽ) ʽ ʒ ʒ

ÃÏÎÓÔȢ  ɿʘ ʫʤʦʚʠ, ʱʦ ʰʚʠʜʢʦʩʪʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʠʣʴ ʦʜʥʘʢʦʚʽ 

(ὺ ὺ  Ὧ Ὧ  

ὯȢ   ʍʚʠʣʴʦʚʝ ʯʠʩʣʦ ʥʝ ʟʘʣʝʞʘ-

ʪʠʤʝ ʚʽʜ ʯʘʩʫ, ʷʢʱʦ ʯʘʩʪʦʪʘ ʖ  ʽ 

ʰʚʠʜʢʽʩʪʴ ὺ ʥʝ ʟʘʣʝʞʘʪʠʤʫʪʴ ʚʽʜ 

ʯʘʩʫ. ʇʨʠ ʮʠʭ ʫʤʦʚʘʭ 

ʒ = Ὧ(ὶ ὶ + ʒ ʒ  (6.4) 

ʥʝ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʯʘʩʫ ʽ ʢʦ-

ʣʠʚʘʥʥʷ ʚ ʪʦʯʮʽ ὖ, ʘ ʟʥʘʯʠʪʴ ʽ 

ʭʚʠʣʽ, ʷʢʽ ʟʙʫʜʠʣʠ ʮʽ ʢʦʣʠʚʘʥʥʷ, 

ʙʫʜʫʪʴ ʢʦʛʝʨʝʥʪʥʠʤʠ. 

 ʊʦʜʽ ʨʝʟʫʣʴʪʘʪ ʽʥʪʝʨʬʝ-

ʨʝʥʮʽʾ ʜʚʦʭ ʭʚʠʣʴ, ʱʦ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʬʦʨʤʫʣʦʶ (6.1), ʚ ʨʽʟʥʠʭ 

ʪʦʯʢʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ 

Ў ὶ ὶȟ ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʛʝʦ-

ʤʝʪʨʠʯʥʦʶ ʨʽʟʥʠʮʝʶ ʭʦʜʫ ʭʚʠʣʴ. 

ɺ ʪʦʯʢʘʭ, ʜʣʷ ʷʢʠʭ 

ÃÏÓʒ=+1, ʙʫʜʝ ʤʘʢʩʠʤʫʤ ʽʥʪʝ-

ʨʬʝʨʝʥʮʽʾ. ɸʤʧʣʽʪʫʜʘ ʨʝʟʫʣʴʪʫ-

ʶʯʦʛʦ ʢʦʣʠʚʘʥʥʷ ʚ ʪʘʢʠʭ ʪʦʯʢʘʭ 

ʙʫʜʝ ʟʛʽʜʥʦ (6.1) 

ὃ Ͻ (6.5) 

ʋʤʦʚʘ ʤʘʢʩʠʤʫʤʫ ʟʛʽʜʥʦ 

(6.4) ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʪʘʢ: 

k(ὶ ὶ + ʒ ʒ ςάʌ, 

(6.6) 

ʜʝ m=0,1,2,3,... . 

 ɺ ʪʦʯʢʘʭ, ʜʣʷ ʷʢʠʭ 

ÃÏÓʒ  ρȟ ʙʫʜʝ ʤʽʥʽʤʫʤ ʽʥʪʝʨ-

ʬʝʨʝʥʮʽʾ: ʘʤʧʣʽʪʫʜʘ ʨʝʟʫʣʴʪʫʶ-

ʯʦʛʦ ʢʦʣʠʚʘʥʥʷ ʚ ʪʘʢʠʭ ʪʦʯʢʘʭ 

ʟʛʽʜʥʦ (6.1) ʙʫʜʝ: 

ὃ Ͻ (6.7) 
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ʋʤʦʚʫ ʤʽʥʽʤʫʤʫ ʦʪʨʠʤʘʻʤʦ ʽʟ 

(6.4): 

k(ὶ ὶ + ʒ ʒ   

(2m+1) ʌ,  (6.8) 

ʜʝ m 0,1,2,3,... . 

 ɼʫʞʝ ʯʘʩʪʦ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʚʠʧʘʜʦʢ ʢʦʣʠ ʒ ʒ πȢ  

ʊʦʜʽ ʫʤʦʚʘ (6.8) ʥʘʙʠʨʘʻ ʪʘʢʦʛʦ 

ʚʠʛʣʷʜʫ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ, ʱʦ k = 

ςʌʇȟ   ϳ ʜʝ ɚ ï ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʚ 

ʜʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ: 

Ў ὶ ὶ ςά Ͻ  (6.9) 

ʋʤʦʚʠ ʤʽʥʽʤʫʤʫ (6.8) ʪʦʜʽ 

ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: 

Ў ὶ ὶ ςά

 (6.10) 

ʇʨʠ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʭʚʠʣʴ 

ʾʭʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ (ʝʥʝʨʛʽʷ) ʤʝ-

ʭʘʥʽʯʥʦ ʥʝ ʧʽʜʩʫʤʦʚʫʻʪʴʩʷ. ɯʥʪʝ-

ʨʬʝʨʝʥʮʽʷ ʭʚʠʣʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

(ʝʥʝʨʛʽʾ) ʢʦʣʠʚʘʥʴ ʤʽʞ ʩʫʩʽʜʥʽʤʠ 

ʦʙʣʘʩʪʷʤʠ ʩʝʨʝʜʦʚʠʱʘ. 

ʅʘ ʨʠʩ.6.1 ʧʦʢʘʟʘʥʽ ʜʚʽ 

ʭʚʠʣʽ, ʷʢʽ ʽʥʪʝʨʬʝʨʫʶʪʴ; ʛʨʝʙʝʥʽ 

ʭʚʠʣʴ ï ʩʚʽʪʣʽ ʣʽʥʽʾ, ʟʘʧʘʜʠʥʠ ï 

ʪʝʤʥʽ ʤʽʩʮʷ. 

ʋ ʤʽʩʮʷʭ ʧʝʨʝʪʠʥʫ ʜʚʦʭ 

ʛʨʝʙʝʥʽʚ ʘʙʦ ʜʚʦʭ ʟʘʧʘʜʠʥ ʨʦʟ-

ʤʽʱʝʥʽ ʤʘʢʩʠʤʫʤʠ ʢʦʣʠʚʘʥʴ 

(ʩʚʽʪʣʽ ʧʣʷʤʠ), ʚ ʤʽʩʮʷʭ ʧʝʨʝʪʠ-

ʥʫ ʛʨʝʙʝʥʽʚ ʽ ʟʘʧʘʜʠʥ ʨʦʟʤʽʱʝʥʽ 

ʤʽʥʽʤʫʤʠ (ʪʝʤʥʽ ʤʽʩʮʷ). 

ʆʩʥʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʭʚʠʣʽ ʦʧʪʠʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪ-

ʥʠʭ ʭʚʠʣʴ. ʉʚʽʪʣʦ, ʫ ʚʫʟʴʢʦʤʫ 

ʨʦʟʫʤʽʥʥʽ  ʪʝ ʞ, ʱʦ ʽ ʚʠʜʠʤʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʦʙʪʦ ʝʣʝʢʪ-

ʨʦʤʘʛʥʽʪʥʽ ʭʚʠʣʽ ʚ ʽʥʪʝʨʚʘʣʽ ʯʘʩ-

ʪʦʪ, ʷʢʽ ʩʧʨʠʡʤʘʶʪʴʩʷ ʣʶʜʩʴʢʠʤ 

ʦʢʦʤ (7,5Ͻ1014  4,0Ͻ1014 ɻʮ), ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʜʦʚʞʠʥʘʤ ʭʚʠʣʴ ʫ 

ʚʘʢʫʫʤʽ ʚʽʜ ~0,4 ʜʦ ~0,75 ʤʢʤ. 

ʉʚʽʪʣʦ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʢʦ 

ʩʧʨʠʡʤʘʻ ʚ ʜʝʱʦ ʙʽʣʴʰ ʰʠʨʦʢʦ-

ʤʫ ʜʽʘʧʘʟʦʥʽ. ʉʚʽʪʣʦʚʽ ʭʚʠʣʽ ʨʽʟ-
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ʥʠʭ ʯʘʩʪʦʪ ʩʧʨʠʡʤʘʶʪʴʩʷ ʣʶʜʠ-

ʥʦʶ ʷʢ ʨʽʟʥʽ ʢʦʣʴʦʨʠ. 

 ʉʚʽʪʣʦ ʚ ʰʠʨʦʢʦʤʫ ʨʦʟʫ-

ʤʽʥʥʽ  ʩʠʥʦʥʽʤ ʦʧʪʠʯʥʦʛʦ ʚʠ-

ʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ, ʢʨʽʤ 

ʚʠʜʠʤʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʫʣʴ-

ʪʨʘʬʽʦʣʝʪʦʚʫ (ʋʌ) ʪʘ ʽʥʬʨʘʯʝʨ-

ʚʦʥʫ (ɯʏ) ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʫ. 

 ʉʚʽʪʣʦ  ʮʝ ʩʢʣʘʜʥʝ ʷʚʠ-

ʱʝ: ʚ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʚʦʥʦ ʧʦ-

ʚʦʜʠʪʴ ʩʝʙʝ ʷʢ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ 

ʭʚʠʣʷ, ʚ ʽʥʰʠʭ  ʷʢ ʧʦʪʽʢ ʦʩʦʙ-

ʣʠʚʠʭ ʯʘʩʪʠʥʦʢ (ʬʦʪʦʥʽʚ). ɺ ʜʘ-

ʥʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʭʚʠ-

ʣʴʦʚʘ ʦʧʪʠʢʘ, ʪʦʙʪʦ ʢʦʣʦ ʷʚʠʱ, ʚ 

ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʠʪʴ ʭʚʠʣʴʦʚʘ 

ʧʨʠʨʦʜʘ ʩʚʽʪʣʘ. 

 ɺ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽʡ ʭʚʠʣʽ 

ʢʦʣʠʚʘʶʪʴʩʷ ʚʝʢʪʦʨʠ Ὁᴆ  ̔ Ὄᴆ. ʗʢ 

ʧʦʢʘʟʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʽʦʣʦ-

ʛʽʯʥʫ, ʬʦʪʦʭʽʤʽʯʥʫ, ʬʦʪʦʝʣʝʢʪ-

ʨʠʯʥʫ ʪʘ ʽʥʰʽ ʜʽʾ ʩʚʽʪʣʘ ʦʙʫʤʦʚ-

ʣʝʥʽ ʢʦʣʠʚʘʥʥʷʤʠ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʚʝʢʪʦʨʘ  ὉᴆȢ ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʮʴʦʛʦ ʙʫʜʝʤʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʛʦ-

ʚʦʨʠʪʠ ʧʨʦ ʩʚʽʪʣʦʚʠʡ ʚʝʢʪʦʨ, 

ʨʦʟʫʤʽʶʯʠ ʧʽʜ ʥʠʤ ʚʝʢʪʦʨ ʥʘ-

ʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ 

Ὁᴆ. ʇʨʦ ʤʘʛʥʽʪʥʠʡ ʚʝʢʪʦʨ ʩʚʽʪʣʦ-

ʚʦʾ ʭʚʠʣʽ ʤʠ ʟʛʘʜʫʚʘʪʠ ʤʘʡʞʝ ʥʝ 

ʙʫʜʝʤʦ. ʄʦʜʫʣʴ ʘʤʧʣʽʪʫʜʠ ʩʚʽʪ-

ʣʦʚʦʛʦ ʚʝʢʪʦʨʘ ʙʫʜʝʤʦ ʧʦʟʥʘʯʘ-

ʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʙʫʢʚʦʶ Ὁ  ɺʽʜ-

ʧʦʚʽʜʥʦ ʟʤʽʥʠ ʟ ʯʘʩʦʤ ʽ ʚ ʧʨʦʩ-

ʪʦʨʽ ʧʨʦʝʢʮʽʾ ʩʚʽʪʣʦʚʦʛʦ ʚʝʢʪʦʨʘ 

ʥʘ ʥʘʧʨʷʤʦʢ, ʚʟʜʦʚʞ ʷʢʦʛʦ ʚʽʥ 

ʢʦʣʠʚʘʻʪʴʩʷ, ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥ-

ʥʷʤ: 

).Ŭɤcos( +-= krtEE m

CC
    (6.11) 

ʊʫʪ k =2ʌȾʇ  ʭʚʠʣʴʦʚʝ ʯʠʩʣʦ, r  

 ʚʽʜʩʪʘʥʴ, ʷʢʘ ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ 

ʚʟʜʦʚʞ ʥʘʧʨʷʤʢʫ ʨʦʟʧʦʚʩʶ-

ʜʞʝʥʥʷ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ. ɼʣʷ 

ʧʣʦʩʢʦʾ ʭʚʠʣʽ, ʷʢʘ ʨʦʟʧʦʚʩʶʜʞʫ-

ʻʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʥʝ ʧʦʛ-

ʣʠʥʘʻ ʩʚʽʪʣʦ, Ὁ ÃÏÎÓÔ, ʜʣʷ 

ʩʬʝʨʠʯʥʦʾ ʭʚʠʣʽ Ὁ  ʟʤʝʥʰʫʻʪʴ-
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ʩʷ ʟ ʚʽʜʩʪʘʥʥʶ ʧʨʦʧʦʨʮʽʡʥʦ 

 ρὶϳ. 

 ɿʛʽʜʥʦ ʪʝʦʨʽʾ ʄʘʢʩʚʝʣʘ 

ʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʦʚʦʾ 

ʭʚʠʣʽ ʫ ʚʘʢʫʫʤʽ ʜʦ ʬʘʟʦʚʦʾ ʰʚʠ-

ʜʢʦʩʪʽ ὺ ʚ ʜʝʷʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʥʘʟʠʚʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʠʤ ʧʦʢʘʟ-

ʥʠʢʦʤ ʟʘʣʦʤʣʝʥʥʷ ʮʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ. ʊʘʢʠʤ ʯʠʥʦʤ 

n .  (6.12) 

 ɺʽʜʦʤʦ, ʱʦ Ůɛ=n , ʜʝ 

ʀ  ʚʽʜʥʦʩʥʘ ʜʽʝʣʝʢʪʨʠʯʥʘ ʧʨʦ-

ʥʠʢʥʽʩʪʴ, ʘ ʈ  ʚʽʜʥʦʩʥʘ ʤʘʛʥʽʪ-

ʥʘ ʧʨʦʥʠʢʥʽʩʪʴ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ 

ʧʨʦʟʦʨʠʭ ʨʝʯʦʚʠʥ ʈ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʦʜʠʥʠʮʽ. 

ʊʦʤʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

n  ЍʀȢ (6.13) 

 ʌʦʨʤʫʣʘ (6.13) ʟʚ'ʷʟʫʻ 

ʦʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʯʦʚʠʥ ʟ 

ʡʦʛʦ ʝʣʝʢʪʨʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩ-

ʪʷʤʠ. ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʤʦʞʝ 

ʟʜʘʪʠʩʴ, ʱʦ ʮʷ ʬʦʨʤʫʣʘ ʥʝʧʨʘ-

ʚʠʣʴʥʘ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʦ-

ʜʠ  ʀ ψρ, ʘ n = 1,33. ʆʜʥʘʢ ʪʨʝ-

ʙʘ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʟʥʘʯʝʥʥʷ 

ʀ 81 ʦʪʨʠʤʘʥʦ ʽʟ ʝʣʝʢʪʨʦʩʪʘʪʠ-

ʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʋ ʰʚʠʜʢʦʟ-

ʤʽʥʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʧʦʣʷʭ ʟʥʘ-

ʯʝʥʥʷ ʀ ʦʪʨʠʤʫʻʪʴʩʷ ʽʥʰʠʤ, 

ʧʨʠʯʦʤʫ ʚʦʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩ-

ʪʦʪʠ ʢʦʣʠʚʘʥʴ ʧʦʣʷ. ʎʠʤ ʧʦʷʩ-

ʥʶʻʪʴʩʷ ʜʠʩʧʝʨʩʽʷ ʩʚʽʪʣʘ, ʪʦʙʪʦ 

ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥ-

ʥʷ  (ʘʙʦ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʘ) ʚʽʜ 

ʯʘʩʪʦʪʠ (ʘʙʦ ʜʦʚʞʠʥʠ ʭʚʠʣʽ). 

ʇʽʜʩʪʘʥʦʚʢʘ ʫ ʬʦʨʤʫʣʫ (6.13) 

ʟʥʘʯʝʥʥʷ  ʀ, ʷʢʝ ʦʪʨʠʤʘʥʝ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʯʘʩʪʦʪʠ, ʜʘʻ ʧʨʘʚʠ-

ʣʴʥʝ ʟʥʘʯʝʥʥʷ n. 

 ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘ-

ʣʦʤʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʧʪʠʯʥʫ 

ʛʫʩʪʠʥʫ ʩʝʨʝʜʦʚʠʱʘ. ʉʝʨʝʜʦʚʠ-

ʱʝ ʟ ʙʽʣʴʰʠʤ ὲ ʥʘʟʠʚʘʻʪʴʩʷ ʦʧ-

ʪʠʯʥʦ ʙʽʣʴʰ ʛʫʩʪʠʤ, ʥʽʞ ʩʝʨʝʜʦ-

ʚʠʱʝ ʟ ʤʝʥʰʠʤ ὲ. ɺʽʜʧʦʚʽʜʥʦ 

ʩʝʨʝʜʦʚʠʱʝ ʟ ʤʝʥʰʠʤ ὲ  ʥʘʟʠʚʘ-
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ʻʪʴʩʷ ʦʧʪʠʯʥʦ ʤʝʥʰ ʛʫʩʪʠʤ, ʥʽʞ 

ʩʝʨʝʜʦʚʠʱʝ ʟ ʙʽʣʴʰʠʤ  ὲȢ 

 ɼʦʚʞʠʥʠ ʭʚʠʣʴ ʚʠʜʠʤʦʛʦ 

ʩʚʽʪʣʘ ʇ πȟτππȟχφ ̍̋ ̍ʚʽʜ-

ʥʦʩʷʪʴʩʷ ʜʦ ʩʚʽʪʣʦʚʠʭ ʭʚʠʣʴ ʫ 

ʚʘʢʫʫʤʽ. ɺ ʨʝʯʦʚʠʥʽ ʜʦʚʞʠʥʠ 

ʩʚʽʪʣʦʚʠʭ ʭʚʠʣʴ ʙʫʜʫʪʴ ʽʥʰʠʤʠ. 

ʋ ʚʠʧʘʜʢʫ ʢʦʣʠʚʘʥʴ ʟ ʯʘʩʪʦʪʦʶ 

ʉ ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʫ ʚʘʢʫʫʤʽ ʙʫʜʝ 

ʇ Ͻ ɺ ʩʝʨʝʜʦʚʠʱʽ, ʚ ʷʢʦʤʫ 

ʬʘʟʦʚʘ ʰʚʠʜʢʽʩʪʴ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ 

ὺ , ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʙʫʜʝ  ʇ

ʇȾὲȢ  ʊʘʢʠʤ ʯʠʥʦʤ, 

ʜʦʚʞʠʥʘ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ ʚ ʩʝʨʝ-

ʜʦʚʠʱʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʟʘʣʦʤʣʝʥʥʷ 

ὲ ʟʚôʷʟʘʥʘ ʟ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ ʫ 

ʚʘʢʫʫʤʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʇ ʇȾὲ .  (6.14) 

 ʇʦʰʠʨʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛ-

ʥʽʪʥʠʭ ʭʚʠʣʴ ʧʦʚôʷʟʘʥʝ ʟ ʧʝʨʝʥʝ-

ʩʝʥʥʷʤ ʝʥʝʨʛʽʾ. ʆʙôʻʤʥʘ ʛʫʩʪʠʥʘ 

ʝʥʝʨʛʽʾ ʦʙʦʭ ʧʦʣʽʚ ʦʜʥʘʢʦʚʘ 

נּ
ʀ‐Ὁ

ς

ʈʈὌ

ς
ʀʀὉ  

ʀʀʈʈὉὌ
ρ

ὺ
ὉὌ 

ʗʢʱʦ ʧʦʤʥʦʞʠʪʠ ʛʫʩʪʠʥʫ ʝʥʝʨʛʽʾ 

-ʥʘ ʰʚʠʜʢʽʩʪʴ ʩʚʽʪʣʘ ʚ ʩʝʨʝʜʦ נּ

ʚʠʱʽ, ʪʦ ʦʪʨʠʤʘʻʤʦ ʤʦʜʫʣʴ ʛʫʩ-

ʪʠʥʠ ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ [1], ʷʢʠʡ 

ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʝʥʝʨʛʽʾ, ʷʢʫ 

ʧʝʨʝʥʦʩʠʪʴ ʭʚʠʣʷ ʟʘ ʦʜʠʥʠʮʶ 

ʯʘʩʫ ʯʝʨʝʟ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʧʦʚʝ-

ʨʭʥʽ, ʱʦ ʨʦʟʤʽʱʝʥʘ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʦ ʜʦ ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ 

ʭʚʠʣʽ: 

˜ ὺנּ ὉὌȢ 

 ʆʩʢʽʣʴʢʠ ʚʝʢʪʦʨʠ Ὁᴆ ʽ Ὄᴆ 

ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʽ ʫʪʚʦ-

ʨʶʶʪʴ ʟ ʥʘʧʨʷʤʢʦʤ ʧʦʰʠʨʝʥʥʷ 

ʭʚʠʣʽ ʧʨʘʚʦʛʚʠʥʪʦʚʫ ʩʠʩʪʝʤʫ, ʪʦ 

ʥʘʧʨʷʤʦʢ ʚʝʢʪʦʨʘ   Ὁᴆ Ὄᴆ ʟʙʽʛʘ-

ʶʪʴʩʷ ʟ ʥʘʧʨʷʤʢʦʤ ʧʝʨʝʥʦʩʫ 

ʝʥʝʨʛʽʾ, ʘ ʤʦʜʫʣʴ ʮʴʦʛʦ ʚʝʢʪʦʨʘ 

ʜʦʨʽʚʥʶʻ EH. ʆʪʞʝ, ʚʝʢʪʦʨ ʛʫʩ-

ʪʠʥʠ ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʦʤʘʛ-

ʥʽʪʥʦʾ ʭʚʠʣʽ, ʷʢʠʡ ʥʘʟʠʚʘʶʪʴʩʷ 
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ʚʝʢʪʦʨʦʤ ʇʦʡʥʪʠʥʛʘ [5] ʜʦʨʽʚ-

ʥʶʻ: 

ᴆ̃ Ὁᴆ Ὄᴆ 

 ʇʦʪʽʢ ʌ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ 

ʝʥʝʨʛʽʾ ʯʝʨʝʟ ʜʝʷʢʫ ʧʦʚʝʨʭʥʶ S 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥ-

ʪʝʛʨʫʚʘʥʥʷ: 

ˡ ᴆ̃ὨὛȢᴆ 

 ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʝʣʝʢʪʨʦ-

ʤʘʛʥʽʪʥʦʾ ʭʚʠʣʽ I ʜʦʨʽʚʥʶʻ ʤʦ-

ʜʫʣʶ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʚʝʢ-

ʪʦʨʘ ʇʦʡʥʪʠʥʛʘ ʟʘ ʧʨʦʤʽʞʦʢ ʯʘ-

ʩʫ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʧʝʨʽʦʜʫ T ʧʦʚ-

ʥʦʛʦ ʢʦʣʠʚʘʥʥʷ: 

Ὅ ộ̃ᴆỚ ộὉᴆ ὌᴆỚ  

ρ

Ὕ
Ὁᴆ ὌᴆὨὸ ộּנỚὺ 

 ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʘ Ὅ 

ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ (11.35) ρ ʚ 

ʜʘʥʥʽʡ ʪʦʯʮʽ ʧʨʦʩʪʦʨʫ ʙʫʜʝ: 

Ὅ  ὲὉ  , (6.15) 

ʪʦʙʪʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʘ ʧʨʦ-

ʧʦʨʮʽʡʥʘ ʧʦʢʘʟʥʠʢʫ ʟʘʣʦʤʣʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʢʚʘʜʨʘʪʫ ʘʤʧʣʽʪʫ-

ʜʠ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ. 

 ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʨʠ ʧʨʦ-

ʭʦʜʞʝʥʥʽ ʩʚʽʪʣʘ ʚ ʦʜʥʦʨʽʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʧʦʨʮʽʡʥʘ ʢʚʘʜ-

ʨʘʪʫ ʘʤʧʣʽʪʫʜʠ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ 

Ὅ ͯ Ὁ  . (6.16) 

 ʆʜʥʘʢ ʫ ʚʠʧʘʜʢʫ ʧʨʦʭʦ-

ʜʞʝʥʥʷ ʩʚʽʪʣʘ ʯʝʨʝʟ ʛʨʘʥʠʮʶ 

ʨʦʟʜʽʣʫ ʩʝʨʝʜʦʚʠʱ ʚʠʨʘʟ ʜʣʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʷʢʠʡ ʥʝ ʚʨʘʭʦʚʫʻ 

ʤʥʦʞʥʠʢ ὲ, ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʟʙʝ-

ʨʝʞʝʥʥʷ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ. 

 ʃʽʥʽʾ, ʚʟʜʦʚʞ ʷʢʠʭ ʨʦʟʧʦ-

ʚʩʶʜʞʫʻʪʴʩʷ ʩʚʽʪʣʦʚʘ ʝʥʝʨʛʽʷ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʦʤʝʥʷʤʠ. ʋʩʝʨʝ-

ʜʥʝʥʠʡ ʚʝʢʪʦʨ ʇʦʡʥʪʠʥʛʘ  ᴆ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʧʦ 

ʜʦʪʠʯʥʽʡ ʜʦ ʧʨʦʤʝʥʷ. ɺ ʽʟʦʪʨʦʧ-

ʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʚʣʘʩʪʠʚʦʩʪʽ ʚ 

ʫʩʽʭ ʥʘʧʨʷʤʢʘʭ ʦʜʥʘʢʦʚʽ) ʥʘʧʨʷ-
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ʤʦʢ  ᴆ ʩʧʽʚʧʘʜʘʻ ʟ ʥʦʨʤʘʣʣʶ ʜʦ 

ʭʚʠʣʴʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʪʦʙʪʦ ʟ ʥʘ-

ʧʨʷʤʦʤ ʭʚʠʣʴʦʚʦʛʦ ʚʝʢʪʦʨʘ Ὧᴆ. 

ɿʥʘʯʠʪʴ ʧʨʦʤʝʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷ-

ʨʥʽ ʜʦ ʭʚʠʣʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ. ɺ 

ʘʥʽʟʦʪʨʦʧʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʚʣʘ-

ʩʪʠʚʦʩʪʽ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʻ 

ʨʽʟʥʠʤʠ) ʥʦʨʤʘʣʴ ʜʦ ʭʚʠʣʴʦʚʦʾ 

ʧʦʚʝʨʭʥʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʥʝ ʩʧʽʚʧʘʜʘʻ ʟ ʥʘʧʨʷʤʢʦʤ ʚʝʢʪʦ-

ʨʘ ʇʦʡʪʠʥʛʘ, ʪʦʙʪʦ ʧʨʦʤʝʥʽ ʥʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʭʚʠʣʴʦʚʠʤ ʧʦ-

ʚʝʨʭʥʷʤ. 

 ɯʥʪʝʨʬʝʨʝʥʮʽʷ ʩʚʽʪʣʘ. 

ʍʚʠʣʴʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʚʽʪʣʘ 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʦ ʧʨʦʷʚʣʷʶʪʴ 

ʩʝʙʝ ʚ ʽʥʪʝʨʬʝʨʝʥʮʽʾ. ʎʽ ʷʚʠʱʘ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʭʚʠʣʴ ʙʫʜʴ-ʷʢʦʾ 

ʧʨʠʨʦʜʠ ʽ ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʦ ʩʧʦ-

ʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʜʦʩʣʽʜʽ ʜʣʷ ʭʚʠʣʴ 

ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʜʠ (ʨʠʩ.6.1) ʘʙʦ 

ʜʣʷ ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ. ʉʧʦʩʪʝʨʽʛʘ-

ʪʠ ʞ ʽʥʪʝʨʬʝʨʝʥʮʽʶ ʩʚʽʪʣʦʚʠʭ 

ʭʚʠʣʴ ʤʦʞʥʘ ʪʽʣʴʢʠ ʧʨʠ ʧʝʚʥʠʭ 

ʫʤʦʚʘʭ. 

 ʇʽʜ ʽʥʪʝʨʬʝʨʝʥʮʽʻʶ ʩʚʽ-

ʪʣʘ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʫʤʽʶʪʴ ʰʠ-

ʨʦʢʝ ʢʦʣʦ ʷʚʠʱ, ʚ ʷʢʠʭ ʧʨʠ ʥʘ-

ʢʣʘʜʘʥʥʽ ʧʫʯʢʽʚ ʩʚʽʪʣʘ ʨʝʟʫʣʴ-

ʪʫʶʯʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʝ ʜʦʨʽʚ-

ʥʶʻ ʩʫʤʽ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʦʢʨʝ-

ʤʠʭ ʧʫʯʢʽʚ: ʚ ʦʜʥʠʭ ʤʽʩʮʷʭ ʚʦʥʘ 

ʙʽʣʴʰʘ, ʚ ʽʥʰʠʭ ʤʝʥʰʘ, ʪʦʙʪʦ 

ʚʠʥʠʢʘʶʪʴ ʩʚʽʪʣʽ ʽ ʪʝʤʥʽ ʜʽʣʷʥ-

ʢʠ  ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ʩʤʫʛʠ, ʷʢʽ 

ʯʝʨʛʫʶʪʴʩʷ. 

 ɼʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽʥʪʝ-

ʨʬʝʨʝʥʮʽʾ ʤʘʶʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʢʽʣʴʢʘ ʫʤʦʚ. ʇʝʨʰ ʟʘ ʚʩʝ ʭʚʠʣʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʦʥʦʭʨʦʤʘʪʠʯʥʠ-

ʤʠ (ʖ ʖ). ʉʚʽʪʣʦ, ʷʢʝ ʚʠ-

ʧʨʦʤʽʥʶʻʪʴʩʷ ʟʚʠʯʘʡʥʠʤʠ (ʥʝ 

ʣʘʟʝʨʥʠʤʠ) ʜʞʝʨʝʣʘʤʠ, ʥʝ ʙʫʚʘʻ 

ʩʪʨʦʛʦ ʤʦʥʦʭʨʦʤʘʪʠʯʥʠʤ. ʊʦʤʫ 

ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥ-

ʮʽʾ ʩʚʽʪʣʦ ʚʽʜ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ ʧʫʯ-
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ʢʠ, ʘ ʧʦʪʽʤ ʥʘʢʣʘʩʪʠ ʾʭ ʦʜʠʥ ʥʘ 

ʦʜʥʦʛʦ. ɯʩʥʫʶʯʽ ʝʢʩʧʝʨʠʤʝʥʪʘ-

ʣʴʥʽ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʢʦʛʝʨʝʥ-

ʪʥʠʭ ʧʫʯʢʽʚ ʽʟ ʦʜʥʦʛʦ ʩʚʽʪʣʦʚʦʛʦ 

ʧʫʯʢʘ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʘ 

ʢʣʘʩʠ. ɺ ʤʝʪʦʜʽ ʜʽʣʝʥʥʷ ʭʚʠʣʴʦ-

ʚʦʛʦ ʬʨʦʥʪʫ ʧʫʯʦʢ ʧʨʦʧʫʩʢʘʻʪʴ-

ʩʷ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʜʚʘ ʙʣʠʟʴʢʦ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʦʪʚʦʨʠ ʚ ʥʝʧʨʦʟʦ-

ʨʦʤʫ ʝʢʨʘʥʽ. ʊʘʢʠʡ ʤʝʪʦʜ ʛʦ-

ʜʠʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʜʦʩʠʪʴ ʤʘʣʠʭ 

ʨʦʟʤʽʨʘʭ ʜʞʝʨʝʣʘ. ɺ ʽʥʰʦʤʫ ʤʝ-

ʪʦʜʽ ʧʫʯʦʢ ʜʽʣʠʪʴʩʷ ʦʜʥʽʻʶ ʘʙʦ 

ʜʝʢʽʣʴʢʦʤʘ ʧʦʚʝʨʭʥʷʤʠ, ʷʢʽ ʯʘʩ-

ʪʢʦʚʦ ʚʽʜʙʠʚʘʶʪʴ ʽ ʧʨʦʧʫʩʢʘʶʪʴ 

ʩʚʽʪʣʦ. ʎʝʡ ʤʝʪʦʜ ʧʦʜʽʣʫ ʘʤʧʣʽ-

ʪʫʜʠ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʽ ʜʣʷ 

ʧʨʦʪʷʞʥʠʭ ʜʞʝʨʝʣ. ɺʽʥ ʟʘʙʝʟʧʝ-

ʯʫʻ ʙʽʣʴʰʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʣʝ-

ʞʠʪʴ ʚ ʦʩʥʦʚʽ ʜʽʾ ʨʽʟʥʠʭ ʽʥʪʝʨʬʝ-

ʨʦʤʝʪʨʽʚ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʠʩʣʘ 

ʧʫʯʢʽʚ, ʷʢʽ ʽʥʪʝʨʬʝʨʫʶʪʴ, ʨʦʟʨʽ-

ʟʥʷʶʪʴ ʜʚʦʧʨʦʤʝʥʝʚʽ ʽ ʙʘʛʘʪʦʧ-

ʨʦʤʝʥʝʚʽ ʽʥʪʝʨʬʝʨʦʤʝʪʨʠ, ʷʢʽ 

ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʚ ʪʝʭʥʽʮʽ, ʤʝʪʨʦʣʦʛʽʾ ʽ 

ʩʧʝʢʪʨʦʩʢʦʧʽʾ. 

 ʈʦʟʛʣʷʥʝʤʦ ʽʥʪʝʨʬʝʨʝʥ-

ʮʽʶ ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʛʦ ʩʚʽʪʣʘ. 

ʉʚʽʪʣʦʚʽ ʢʦʣʠʚʘʥʥʷ ʚ ʜʝʷʢʽʡ ʪʦ-

ʯʮʽ, ʯʝʨʝʟ ʷʢʫ ʧʨʦʭʦʜʠʪʴ ʩʪʨʦʛʦ 

ʤʦʥʦʭʨʦʤʘʪʠʯʥʘ ʭʚʠʣʷ, ʧʦʚʠʥʥʽ 

ʚʽʜʙʫʚʘʪʠʩʴ ʥʝʩʢʽʥʯʝʥʥʦ ʜʦʚʛʦ ʽ 

ʤʘʪʠ ʥʝʟʤʽʥʥʫ ʯʘʩʪʦʪʫ ʽ ʘʤʧʣʽ-

ʪʫʜʫ. ɿʚʠʯʘʡʥʝ ʩʚʽʪʣʦ, ʷʢʝ ʚʠ-

ʧʨʦʤʽʥʶʻʪʴʩʷ ʙʫʜʴ-ʷʢʠʤ ʨʝʘʣʴ-

ʥʠʤ ʜʞʝʨʝʣʦʤ, ʥʝ ʤʘʻ ʮʽʻʾ ʚʣʘʩ-

ʪʠʚʦʩʪʽ. ʊʠʤ ʥʝ ʤʝʥʰʝ ʤʦʥʦʭ-

ʨʦʤʘʪʠʯʥʘ ʽʜʝʘʣʽʟʘʮʽʷ ʻ ʜʦʩʪʘʪ-

ʥʴʦʶ ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʙʘʛʘʪʴʦʭ 

ʟʘʜʘʯ. ɿʦʢʨʝʤʘ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʷʚʠʱ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʚʦʥʘ ʛʦʜʠʪʴ-

ʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ 

ʤʘʢʩʠʤʫʤʽʚ ʽ ʤʽʥʽʤʫʤʽʚ ʽʥʪʝʨʬʝ-

ʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ. 

 ʅʝʭʘʡ ʨʦʟʜʽʣʝʥʥʷ ʥʘ ʜʚʽ 

ʢʦʛʝʨʝʥʪʥʽ ʭʚʠʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʪʦʯʮʽ ὕ (ʨʠʩ.6.3). ɼʦ ʪʦʯʢʠ ὖ, ʚ 
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ʷʢʽʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʪʝʨʬʝʨʝ-

ʥʮʽʡʥʘ 

 

ʈʠʩ.6.3. 

ʢʘʨʪʠʥʘ, ʦʜʥʘ ʭʚʠʣʷ ʚ ʩʝʨʝʜʦʚʠ-

ʱʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ὲ, ʧʨʦʭʦʜʠʪʴ 

ʰʣʷʭ ὶ, ʘ ʜʨʫʛʘ  ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʟ ʧʦʢʘʟʥʠʢʦʤ ʟʘʣʦʤʣʝʥʥʷ ὲ  

ʰʣʷʭ ὶ. ʇʝʨʰʘ ʭʚʠʣʷ ʚʠʢʣʠʯʝ ʚ 

ʪʦʯʮʽ ὖ ʢʦʣʠʚʘʥʥʷ 

Ὁᴆ=Ὁᴆ ÃÏÓʖὸ Ὧὶ ʒ ȟ 

6.17) 

 ́̅ ̑̔̄́ 

Ὁᴆ=Ὁᴆ ÃÏÓ ʖὸ Ὧὶ ʒ ȟ 

(6.18) 

ʜʝ 

Ὧ ʖ ὺϳ ʖὲȾὧ ςʌὲȾʇ 

Ὧ ʖ ὺϳ ʖὲȾὧ ςʌὲȾʇ 

(6.19) 

ʭʚʠʣʴʦʚʽ ʯʠʩʣʘ ʧʝʨʰʦʾ ʽ ʜʨʫʛʦʾ 

ʭʚʠʣʴ, ὧ  hʚʠʜʢʽʩʪʴ ʩʚʽʪʣʘ ʫ 

ʚʘʢʫʫʤʽ, ʇ ὧʉϳ  ʜʦʚʞʠʥʘ 

ʭʚʠʣʽ ʫ ʚʘʢʫʫʤʽ, ʒ  ʽ ʒ  ʧʦ-

ʯʘʪʢʦʚʽ ʬʘʟʠ. 

 ɿʛʽʜʥʦ ʧʨʠʥʮʠʧʫ ʩʫʧʝʨ-

ʧʦʟʠʮʽʾ, ʥʘʧʨʫʞʝʥʽʩʪʴ ʨʝʟʫʣʴʪʫ-

ʶʯʦʛʦ ʧʦʣʷ ʚ ʪʦʯʮʽ P ʜʦʨʽʚʥʶʻ 

ʾʭ ʚʝʢʪʦʨʥʽʡ ʩʫʤʽ: 

    Ὁᴆ Ὁᴆ Ὁᴆ. (6.20) 

 ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʜʘʚʘʥʥʷ 

ʜʚʦʭ ʛʘʨʤʦʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʦʜ-

ʥʘʢʦʚʦʾ ʯʘʩʪʦʪʠ ʦʪʨʠʤʫʻʪʴʩʷ 

ʢʦʣʠʚʘʥʥʷ ʪʽʻʾ ʞ ʯʘʩʪʦʪʠ, ʘ ʥʝ-

ʟʤʽʥʥʘ ʟ ʯʘʩʦʤ ʡʦʛʦ ʘʤʧʣʽʪʫʜʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟ 

ʢʦʣʠʚʘʥʴ, ʷʢʽ ʜʦʜʘʶʪʴʩʷ ρ, ʽ 

ʪʦʤʫ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʩʧʦʩʪʝʨʝ-

ʞʝʥʥʷ ʘʤʧʣʽʪʫʜʘ ʤʘʻ, ʚʟʘʛʘʣʽ 

ʢʘʞʫʯʠ, ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ. 

 ɿʚʘʞʘʶʯʠ ʥʘ ʜʫʞʝ ʚʝʣʠʢʫ 

ʯʘʩʪʦʪʫ ʦʧʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ 

(ʉͯρπː)̗ ʥʘʧʨʫʞʝʥʽʩʪʴ Ὁᴆ 

ʥʝʤʦʞʣʠʚʦ ʚʠʤʽʨʷʪʠ ʙʝʟʧʦʩʝʨʝ-
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ʜʥʴʦ. ɺʩʽ ʧʨʠʡʤʘʯʽ ʚʠʧʨʦʤʽʥʶ-

ʚʘʥʥʷ ʚʠʤʽʨʶʶʪʴ ʝʥʝʨʛʝʪʠʯʥʽ 

ʚʝʣʠʯʠʥʠ (ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʘ 

ʘʙʦ ʦʩʚʽʪʣʝʥʽʩʪʴ ʧʦʚʝʨʭʥʽ) ʫʩʝ-

ʨʝʜʥʝʥʽ ʟʘ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʷʢʠʡ 

ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʠʡ ʟʘ ʧʝʨʽʦʜ ʦʧ-

ʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ. ʊʦʤʫ ʚʝʣʠʯʠ-

ʥʠ, ʷʢʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʤʽ-

ʨʶʶʪʴ, ʧʨʦʧʦʨʮʽʡʥʽ ʩʝʨʝʜʥʴʦʤʫ 

ʟʥʘʯʝʥʥʶ ʢʚʘʜʨʘʪʫ ʥʘʧʨʫʞʝʥʦʩ-

ʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ Ὅͯ ộὉỚ  ʟʘ 

ʯʘʩ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʝʨʮʽʡ-

ʥʽʩʪʶ ʧʨʠʡʤʘʯʘ ʚʠʧʨʦʤʽʥʶʚʘʥ-

ʥʷ: 

ộ Ớ  ộᴆ  ᴆ Ớ  

 ộ Ớ  ộ Ớ  ộᴆϽᴆỚȢ
 (6.21) 

 ɺʠʨʘʟ ʜʣʷ ʨʝʟʫʣʴʪʫʶʯʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʨʽʤ ʩʫʤʠ ʽʥʪʝʥ-

ʩʠʚʥʦʩʪʝʡ Ὅͯ ộὉỚ ʽ Ὅͯ ộὉỚ ʢʦ-

ʞʥʦʾ ʽʟ ʭʚʠʣʴ ʤʽʩʪʠʪʴ ʱʝ ʦʜʠʥ 

ʜʦʜʘʥʦʢ, ʷʢʠʡ ʧʨʦʧʦʨʮʽʡʥʠʡ 

2ộὉᴆϽὉᴆỚ, ʱʦ ʥʦʩʠʪʴ ʥʘʟʚʫ ʽʥʪʝ-

ʨʬʝʨʝʥʮʽʡʥʦʛʦ ʯʣʝʥʘ. ɺ ʪʠʭ ʚʠ-

ʧʘʜʢʘʭ, ʢʦʣʠ ʚʽʥ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, 

ʨʝʟʫʣʴʪʫʶʯʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ Ὅ

Ὅ Ὅ ʽ ʽʥʪʝʨʬʝʨʝʥʮʽʷ ʚʽʜʩʫʪʥʷ. 

ʉʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ ὉᴆϽ

Ὁᴆ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʢʦʣʠ ὉᴆṶὉᴆ, 

ʪʦʙʪʦ ʭʚʠʣʽ, ʱʦ ʜʦʜʘʶʪʴʩʷ, ʧʦ-

ʣʷʨʠʟʦʚʘʥʽ ʫ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʠʭ ʥʘʧʨʷʤʢʘʭ (ʧʦʣʷʨʠʟʘ-

ʮʽʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ ʨʦʟ-

ʛʣʷʜʘʻʪʴʩʷ ʚ ʧʦʜʘʣʴʰʦʤʫ). ɺʽʜ-

ʩʫʪʥʽʩʪʴ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʧʨʦʤʝ-

ʥʽʚ, ʷʢʽ ʧʦʣʷʨʠʟʦʚʘʥʽ ʫ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʥʘʧʨʷʤʢʘʭ, 

ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʌʨʝʥʝʣʝʤ ʽ ɸʨʘʛʦ 

ʚ 1816ʨ. ʽ ʽʥʪʝʨʧʨʝʪʦʚʘʥʘ ʚ 

1817ʨ. ʖʥʛʦʤ ʷʢ ʜʦʢʘʟ ʧʦʧʝʨʝʯ-

ʥʦʩʪʽ ʩʚʽʪʣʦʚʠʭ ʭʚʠʣʴ. ɽʣʝʢʪ-

ʨʦʤʘʛʥʽʪʥʘ ʪʝʦʨʽʷ ʩʚʽʪʣʘ ʮʝ 

ʧʽʜʪʚʝʨʜʠʣʘ. 

 ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʚʝʢ-

ʪʦʨʠ  Ὁᴆ ̨ Ὁᴆ ʚ ʪʦʯʮʽ ʩʧʦʩʪʝʨʝ-

ʞʝʥʥʷ ὖ  ʟʜʽʡʩʥʶʶʪʴ ʢʦʣʠʚʘʥʥʷ 

ʚʟʜʦʚʞ ʦʜʥʽʻʾ ʧʨʷʤʦʾ. ʊʦʜʽ ʽʥʪʝ-
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ʨʬʝʨʝʥʮʽʡʥʠʡ ʯʣʝʥ ʤʦʞʥʘ ʟʘʧʠ-

ʩʘʪʠ ʪʘʢ: 

2ộὉᴆϽὉᴆ Ớ=2ộὉὉ Ớ. 

ɼʦʜʘʚʘʥʥʷ ʦʜʥʘʢʦʚʦ ʩʧʨʷʤʦʚʘ-

ʥʠʭ ʟ ʦʜʥʘʢʦʚʠʤʠ ʯʘʩʪʦʪʘʤʠ 

ʢʦʣʠʚʘʥʴ ʨʦʟʛʣʷʥʫʪʦ ʫ ρ. ɿʛʽʜ-

ʥʦ ʬʦʨʤʫʣʠ (9.20) ρ ʘʤʧʣʽʪʫʜʘ 

ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʢʦʣʠʚʘʥʥʷ Ὁ  ʚ 

ʪʦʯʮʽ ὖ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ (6.17) ʽ 

(6.18) ʙʫʜʝ: 

Ὁ   Ὁ   Ὁ  

ςὉ Ὁ ÃÏÓ Ὧὶ Ὧὶ ʒ ʒ Ȣ
 

(6.22) 

 ʎʝʡ ʞʝ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

(6.21), ʷʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ 

ộὉỚ Ὁ Ƞ ộὉỚ Ὁ Ƞ  

ộὉỚ
ρ

ς
Ὁ Ƞ 

ộὉᴆὉᴆỚ  
ρ

ς
Ὁ Ὁ Ͻ 

ϽÃÏÓὯ ὶ Ὧὶ ʒ ʒ Ȣ 

 ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʽʥʪʝʥʩʠ-

ʚʥʦʩʪʽ ʭʚʠʣʴ ʧʨʦʧʦʨʮʽʡʥʽ ʢʚʘʜ-

ʨʘʪʘʤ ʾʭʥʽʭ ʘʤʧʣʽʪʫʜ, ʜʣʷ ʽʥʪʝʥ-

ʩʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʢʦʣʠ-

ʚʘʥʥʷ ʚ ʪʦʯʮʽ ὖ ʦʪʨʠʤʘʻʤʦ: 

Ὅ Ὅ Ὅ ς ὍὍÃÏÓʒȟ (6.23) 

ʜʝ 

ʒ Ὧ ὶ Ὧὶ ʒ ʒ   

(6.24) 

ʨʽʟʥʠʮʷ ʬʘʟ ʜʚʦʭ ʢʦʛʝʨʝʥʪʥʠʭ 

ʭʚʠʣʴ ʚʽʜ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ. ɯʟ 

ʫʨʘʭʫʚʘʥʥʷʤ (6.19) ʟʘʧʠʰʝʤʦ 

(6.24) ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

ʒ (ὶὲ ὶὲ ʒ ʒ Ȣ 

(6.25) 

 ɼʦʙʫʪʦʢ ʛʝʦʤʝʪʨʠʯʥʦʾ 

ʜʦʚʞʠʥʠ ʰʣʷʭʫ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ 

ʥʘ ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʮʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʟʠʚʘʻʪʴʩʷ ʦʧʪʠʯ-

ʥʦʶ ʜʦʚʞʠʥʦʶ ʰʣʷʭʫ, ʘ ʨʽʟʥʠʮʷ 

ʦʧʪʠʯʥʠʭ ʜʦʚʞʠʥ ʰʣʷʭʽʚ, ʱʦ 

ʧʨʦʡʰʣʠ ʭʚʠʣʽ, Ў ὶὲ

ὶὲ  ʦʧʪʠʯʥʦʶ ʨʽʟʥʠʮʝʶ ʭʦʜʫ. 

 ʋ ʚʠʧʘʜʢʫ ʢʦʛʝʨʝʥʪʥʠʭ 

ʭʚʠʣʴ  ʒ ʒ  = const, ʪʦʤʫ 
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ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, 

ʱʦ ʒ ʒ Ȣ   ɺ ʨʝʟʫʣʴʪʘʪʽ 

(6.23) ʧʝʨʝʧʠʰʝʪʴʩʷ ʪʘʢ: 

Ὅ Ὅ Ὅ ςὍὍÃÏÓЎ. 

(6.26) 

 ʗʢʱʦ ʦʧʪʠʯʥʘ ʨʽʟʥʠʮʷ 

ʭʦʜʫ ʜʦʨʽʚʥʶʻ ʧʘʨʥʦʤʫ ʯʠʩʣʫ 

ʧʽʚʭʚʠʣʴ ʫ ʚʘʢʫʫʤʽ: 

Ў ςά
ʇ

ς
Ȣά πȟρȟςȟȣ ȟ 

(6.27) 

ʪʦ ʒ Ў ςάʌ, ʽ ʢʦʣʠʚʘʥʥʷ, 

ʱʦ ʟʙʫʜʞʫʶʪʴʩʷ ʚ ʪʦʯʮʽ ὖ   ʦʙʦ-

ʤʘ ʭʚʠʣʷʤʠ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʜ-

ʥʘʢʦʚʠʭ ʬʘʟʘʭ. ʏʠʩʣʦ m ʥʘʟʠʚʘ-

ʻʪʴʩʷ ʧʦʨʷʜʢʦʤ ʽʥʪʝʨʬʝʨʝʥʮʽʾ. 

ʊʦʜʽ ÃÏÓЎ ρ ʽ ʨʝʟʫʣʴʪʫʶʯʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ  ʤʘʢʩʠʤʘʣʴʥʘ: 

╘╟□╪●╘ ╘ ╘╘   ╔□ ╔□ Ƞ

╘╟□╪● ╘          ╔□ ╔□ Ȣ
 (6.28) 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʢʩʠʤʫʤ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ 

ʜʚʦʭ ʢʦʛʝʨʝʥʪʥʠʭ ʭʚʠʣʴ ʙʫʜʝ ʫ 

ʪʦʯʢʘʭ, ʜʣʷ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ 

ʫʤʦʚʘ (6.27), ʪʦʙʪʦ ʥʘ ʦʧʪʠʯʥʽʡ 

ʨʽʟʥʠʮʽ ʭʦʜʫ ʫʢʣʘʜʘʻʪʴʩʷ ʧʘʨʥʝ 

ʯʠʩʣʦ ʧʽʚʭʚʠʣʴ (ʇȾς). ʉʫʢʫʧ-

ʥʽʩʪʴ ʪʘʢʠʭ ʪʦʯʦʢ ʫʪʚʦʨʶʻ ʽʥʪʝ-

ʨʬʝʨʝʥʮʽʡʥʽ ʣʽʥʽʾ (ʩʤʫʛʠ), ʧʦʨʷ-

ʜʦʢ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦʤ m. 

 ʗʢʱʦ ʦʧʪʠʯʥʘ ʨʽʟʥʠʮʷ 

ʭʦʜʫ: 

Ў ςά ρ  (m=0, 1, 2,é), 

(6.29) 

ʪʦ ʒ ςά ρʌ ʽ ʢʦʣʠʚʘʥʥʷ, 

ʱʦ ʟʙʫʜʞʫʶʪʴʩʷ ʚ ʪʦʯʮʽ ὖ ʦʙʦʤʘ 

ʭʚʠʣʷʤʠ, ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʨʦʪʠ-

ʬʘʟʽ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ÃÏÓЎ

ρ ʽ ʨʝʟʫʣʴʪʫʶʯʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʚ ʮʽʡ ʪʦʯʮʽ ʟʛʽʜʥʦ (6.26) ʙʫʜʝ 

ʤʽʥʽʤʘʣʴʥʘ: 

╘╟□░▪╘ ╘ ╘╘    ╔□ ╔□ Ƞ

╘╟□░▪        ╔□ ╔□ Ȣ
(6.30) 

 ʄʽʥʽʤʫʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʦʪʨʠʤʘʻʤʦ ʚ ʪʦʯʢʘʭ, ʜʣʷ ʷʢʠʭ 

ʦʧʪʠʯʥʘ ʨʽʟʥʠʮʷ ʭʦʜʫ ʧʨʦʤʝʥʽʚ 
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ʚʤʽʱʫʻ ʥʝʧʘʨʥʝ ʯʠʩʣʦ ʧʽʚʭʚʠʣʴ 

(ʇȾς). ʊʘʢʠʤ ʯʠʥʦʤ (6.27)  

ʫʤʦʚʘ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʛʦ ʤʘʢ-

ʩʠʤʫʤʫ, ʘ (6.29)  ʫʤʦʚʘ ʽʥʪʝʨ-

ʬʝʨʝʥʮʽʡʥʦʛʦ ʤʽʥʽʤʫʤʫ. 

 ʈʦʟʨʘʭʫʥʦʢ ʽʥʪʝʨʬʝʨʝʥ-

ʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʚʽʜ ʜʚʦʭ ʢʦʛʝ-

ʨʝʥʪʥʠʭ ʜʞʝʨʝʣ. ʈʦʟʛʣʷʥʝʤʦ 

ʚʠʧʘʜʦʢ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʭʚʠʣʴ ʚʽʜ 

ʜʚʦʭ ʦʜʥʘʢʦʚʠʭ ʩʠʥʬʘʟʥʠʭ 

(ʒ ʒ ) ʤʦʥʦʭʨʦʤʘʪʠʯʥʠʭ 

ʪʦʯʢʦʚʠʭ ʜʞʝʨʝʣ Ὓ ʽ Ὓ 

(ʨʠʩ.6.4), ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʽʜ-

ʩʪʘʥʽ Ὠ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʚ ʩʝʨʝ-

ʜʦʚʠʱʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʟʘʣʦʤʣʝʥʥʷ 

n=1. ʗʢʱʦ ʚʽʜʩʪʘʥʴ ὰ ʜʦ ʝʢʨʘʥʘ, 

ʜʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʽʥʪʝʨʬʝʨʝʥ-

ʮʽʡʥʽ ʩʤʫʛʠ, ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʘ  

ʈʠʩ.6.4. 

ʚʽʜʩʪʘʥʽ ʤʽʞ ʜʞʝʨʝʣʘʤʠ (ὰḻὨ), 

ʪʦ ʢʦʣʠʚʘʥʥʷ ʚ ʪʦʯʮʽ ὖ, ʱʦ ʟʙʫ-

ʜʞʫʶʪʴʩʷ ʭʚʠʣʷʤʠ ʚʽʜ Ὓ ʽ Ὓ 

ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʥʘʧʨʷʤʦʢ. 

ɺʚʘʞʘʻʤʦ, ʱʦ ʦʜʥʘʢʦʚʽ ʘʤʧʣʽʪʫ-

ʜʠ ʭʚʠʣʴ (Ὅ Ὅ Ὅ). ɯʥʪʝʥʩʠ-

ʚʥʽʩʪʴ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʢʦʣʠʚʘʥʥʷ 

ʚ ʪʦʯʮʽ ὖ ʟʛʽʜʥʦ (6.26) ʙʫʜʝ: 

 Ў 

 Ўȟ
 (6.31) 

ʜʝ  Ὅ  ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʠʚʘʥʴ 

ʚʽʜ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ, Ў ὶ ὶ  

 ʨʽʟʥʠʮʷ ʭʦʜʫ ʭʚʠʣʴ, ʱʦ ʽʥʪʝʨ-

ʬʝʨʫʶʪʴ. ʆʩʚʽʪʣʝʥʽʩʪʴ ʝʢʨʘʥʘ ʚ 

ʤʽʥʽʤʫʤʘʭ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʘ ʚ 

ʤʘʢʩʠʤʫʤʘʭ  4ὍȢ ʇʦʣʦʞʝʥʥʷ 

ʤʘʢʩʠʤʫʤʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦ-

ʚʦʶ (6.27). 

 ɺ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ 

ʭʚʠʣʽ ʚʽʜ ʜʞʝʨʝʣ ʨʦʟʧʦʚʩʶʜʞʫ-

ʶʪʴʩʷ ʥʝ ʫ ʚʘʢʫʫʤʽ, ʘ ʚ ʩʝʨʝʜʦ-

ʚʠʱʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʟʘʣʦʤʣʝʥʥʷ 

n , ʬʦʨʤʫʣʘ (6.31) ʟʘʣʠʰʘʻʪʴʩʷ 
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ʩʧʨʘʚʝʜʣʠʚʦʶ, ʘʣʝ ʚ ʥʽʡ ʧʽʜ Ў 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʪʠ ʥʝ ʛʝʦʤʝʪ-

ʨʠʯʥʫ, ʘ ʦʧʪʠʯʥʫ ʨʽʟʥʠʮʶ ʭʦʜʫ 

ʭʚʠʣʴ, ʱʦ ʽʥʪʝʨʬʝʨʫʶʪʴ: 

Ў ὲὶ ὶ). 

 ʑʦʙ ʟʥʘʡʪʠ ʟʘʣʝʞʥʽʩʪʴ 

ʦʩʚʽʪʣʝʥʦʩʪʽ ʝʢʨʘʥʘ ʚʽʜ ʢʦʦʨʜʠ-

ʥʘʪʠ x (ʨʠʩ.6.4), ʥʝʦʙʭʽʜʥʦ ʨʽʟ-

ʥʠʮʶ ʭʦʜʫ Ў ʚʠʨʘʟʠʪʠ ʯʝʨʝʟ ʢʦ-

ʦʨʜʠʥʘʪʫ x ʪʦʯʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

P. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʚʚʝʜʝʤʦ ʢʫʪ ʃ, 

ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘʧʨʷʤʢʦʤ ʥʘ 

ʪʦʯʢʫ P ʟ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ ʜʦ 

ʣʽʥʽʾ, ʷʢʘ ʟ'ʻʜʥʫʻ ʜʞʝʨʝʣʘ (ʪʦʙʪʦ 

ʟ ʦʧʪʠʯʥʦʶ ʚʽʩʩʶ ʩʭʝʤʠ, ʷʢʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ). ɼʣʷ ʧʨʘʢʪʠʯʥʦ 

ʚʘʞʣʠʚʦʛʦ ʚʠʧʘʜʢʫ ʤʘʣʠʭ ʟʥʘ-

ʯʝʥʴ ʃ  (ʃḺρ), ʜʣʷ ʨʽʟʥʠʮʽ ʭʦʜʫ 

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ Ў Ὠ ÓÉÎʃ ὨϽ

ʃ. ʊʘʢ ʷʢ ÔÇʃ ʃ  ὼȾὰ, ʪʦ Ў

ὼὨȾὰ. ʇʽʜʩʪʘʚʣʷʶʯʠ ʮʝʡ ʚʠʨʘʟ 

ʜʣʷ Ў ʚ (6.31), ʦʪʨʠʤʘʻʤʦ 

Ὅὼ ςὍρ ÃÏÓ ).

 (6.32) 

ɺ ʪʦʯʮʽ, ʜʣʷ ʷʢʦʾ ὼ π, ʨʦʟʪʘ-

ʰʦʚʘʥʠʡ ʤʘʢʩʠʤʫʤ, ʷʢʠʡ ʚʽʜʧʦ-

ʚʽʜʘʻ ʥʫʣʴʦʚʽʡ ʨʽʟʥʠʮʽ ʭʦʜʫ. ɼʣʷ 

ʮʴʦʛʦ ʤʘʢʩʠʤʫʤʫ ʧʦʨʷʜʦʢ ʽʥʪʝ-

ʨʬʝʨʝʥʮʽʾ ά π. ʎʝ ʮʝʥʪʨ ʽʥʪʝ-

ʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ. ɺʽʜʩʪʘʥʴ 

ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʤʘʢʩʠʤʫʤʘʤʠ ʘʙʦ 

ʤʽʥʽʤʫʤʘʤʠ (ʧʨʦʩʪʦʨʦʚʠʡ ʧʝʨʽʦʜ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ) ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʽʟ ʫʤʦʚʠ: 

ςʌὨϽЎὼ

ʇὰ
ςʌȢ 

ɿʚʽʜʢʠ 

Ў●
■

▀
   (6.33) 

ʌʦʨʤʫʣʘ (6.33) ʚʠʟʥʘʯʘʻ ʰʠʨʠʥʫ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʩʤʫʛʠ. 

 ʗʢʱʦ ʚʚʝʩʪʠ ʢʫʪ ʩʭʦ-

ʜʞʝʥʥʷ ʧʨʦʤʝʥʽʚ ɻ ὨȾὰ, ʪʦʙʪʦ 

ʢʫʪ, ʧʽʜ ʷʢʠʤ ʚʠʜʥʽ ʜʞʝʨʝʣʘ Ὓ ̔ 

Ὓ ʽʟ ʪʦʯʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʦ 
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ʚʠʨʘʟ ʜʣʷ Ўὼ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ 

ʪʘʢ: 

Ўὼ  ʇȾɻȢ  (6.34) 

 ʎʷ ʬʦʨʤʫʣʘ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʜʣʷ ʚʠʧʘʜʢʫ ʽʥʪʝʨʬʝʨʝʥʮʽʾ 

ʧʣʦʩʢʠʭ ʭʚʠʣʴ (ʧʘʨʘʣʝʣʴʥʠʭ 

ʧʨʦʤʝʥʽʚ), ʷʢʽ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴ-

ʩʷ ʧʽʜ ʢʫʪʦʤ ɻ. ɼʽʡʩʥʦ, ʜʣʷ ʚʝʣʠ-

ʢʠʭ ʚʽʜʩʪʘʥʝʡ ʚʽʜ ʜʞʝʨʝʣ, ʩʬʝ-

ʨʠʯʥʽ ʭʚʠʣʽ ʥʘ ʥʝʚʝʣʠʢʠʭ ʜʽʣʷʥ-

ʢʘʭ ʥʘʙʣʠʞʝʥʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʷʢ ʧʣʦʩʢʽ, ʢʫʪ ʤʽʞ ʥʘʧʨʷʤʢʘʤʠ 

ʷʢʠʭ ʧʨʠ ʃḺρ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽ-

ʚʥʶʻ  ὨȾὰ. 

  ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʧʦ ʝʢʨʘʥʫ 

ʚ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽʡ ʢʘʨʪʠʥʽ, ʟʛʽ-

ʜʥʦ ʬʦʨʤʫʣʠ (6.32) ʙʫʜʝ: 

ộὍὼỚ ộςὍỚ+ộςὍ ÃÏÓ Ớ=2Ὅȟ 

ʱʦ ʜʦʨʽʚʥʶʻ ʧʦʜʚʦʻʥʽʡ ʦʩʚʽʪʣʝ-

ʥʦʩʪʽ ʚʽʜ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ. ʎʝ 

ʟʥʘʯʠʪʴ, ʱʦ ʧʨʠ ʽʥʪʝʨʬʝʨʝʥʮʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʧʝʨʝʨʦʟʧʦ-

ʜʽʣ ʝʥʝʨʛʽʾ ʚ ʧʨʦʩʪʦʨʽ, ʘ ʧʦʚʥʠʡ 

ʧʦʪʽʢ ʝʥʝʨʛʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ-

ʟʤʽʥʥʠʤ. 

 ɼʦ ʮʴʦʛʦ ʯʘʩʫ ʨʦʟʛʣʷʜʘ-

ʣʠʩʴ ʪʽʣʴʢʠ ʪʦʯʢʠ ʝʢʨʘʥʫ, ʷʢʽ 

ʣʝʞʘʪʴ ʚ ʧʣʦʱʠʥʽ ʨʠʩ.6.4. ɺ 

ʧʨʦʩʪʦʨʽ ʧʦʚʝʨʭʥʷʤʠ ʤʘʢʩʠʤʘ-

ʣʴʥʦʾ ʽ ʤʽʥʽʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩ-

ʪʽ ʻ ʛʽʧʝʨʙʦʣʦʾʜʠ ʦʙʝʨʪʘʥʥʷ ʟ 

ʬʦʢʫʩʘʤʠ ʚ ʪʦʯʢʘʭ Ὓ É Ὓ, ʪʘʢ ʷʢ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʥʦʞʠʥʽ ʪʦʯʦʢ, 

ʜʣʷ ʷʢʠʭ ʨʽʟʥʠʮʷ ʚʽʜʩʪʘʥʝʡ ʚʽʜ 

ʜʚʦʭ ʟʘʜʘʥʠʭ ʪʦʯʦʢ Ὓ É Ὓ ʤʘʻ 

ʦʜʥʝ ʽ ʪʝʞ ʟʥʘʯʝʥʥʷ, ʪʦʙʪʦ ὶ

ὶ ÃÏÎÓÔ. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ὶ ὶ ςά , 

ʜʣʷ ʤʽʥʽʤʘʣʴʥʦʾ ɀ   ὶ ὶ

ςά ρ Ȣ ʇʝʨʝʨʽʟ ʪʘʢʠʭ ʛʽʧʝ-

ʨʙʦʣʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘʚʝʜʝʥʦ 

ʥʘ ʨʠʩ.6.5, ʜʝ ʩʫʮʽʣʴʥʠʤʠ ʣʽʥʽʷ-

ʤʠ ʧʦʢʘʟʘʥʦ ʨʦʟʤʽʱʝʥʥʷ ʤʘʢʩʠ-

ʤʫʤʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʰʪʨʠʭʦʚʘ-

ʥʠʤʠ  ʤʽʥʽʤʫʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 
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ʈʠʩ.6.5. 

 ʂʦʥʪʨʘʩʪʥʽʩʪʴ ʽʥʪʝʨʬʝʨʝ-

ʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʘ 

   ὠ
 

 
 ȟ  (6.35) 

ʜʝ Ὅ  É Ὅ   ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʩʚʽʪʣʠʭ ʽ ʪʝʤʥʠʭ ʩʤʫʛ. ʇʘʨʘʤʝʪʨ 

V ʚʧʝʨʰʝ ʚʚʽʚ ʄʘʡʢʝʣʴʩʦʥ ʽ ʡʦʛʦ 

ʥʘʟʠʚʘʶʪʴ ʬʫʥʢʮʽʻʶ ʚʠʜʥʦʩʪʽ 

(ʘʙʦ ʧʨʦʩʪʦ ʚʠʜʥʽʩʪʶ). ʗʢʱʦ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʤʥʦʾ ʩʤʫʛʠ ʜʦʨʽ-

ʚʥʶʻ ʥʫʣʶ (Ὅ π), ʪʦ ὠ ρ, 

ʪʦʙʪʦ ʢʦʛʝʨʝʥʪʥʽʩʪʴ ʧʨʦʤʝʥʽʚ 

ʤʘʢʩʠʤʘʣʴʥʘ. ɼʣʷ ʨʽʚʥʦʤʽʨʥʦ 

ʦʩʚʽʪʣʝʥʦʛʦ ʝʢʨʘʥʘ (Ὅ Ὅ ) 

ʽ ʚʠʜʥʽʩʪʴ ὠ π (ʧʨʦʤʝʥʽ ʥʝ 

ʢʦʛʝʨʝʥʪʥʽ). 

 ɯʥʪʝʨʬʝʨʝʥʮʽʷ ʢʚʘʟʽʤʦ-

ʥʦʭʨʦʤʘʪʠʯʥʦʛʦ ʩʚʽʪʣʘ. ʏʘʩʦ-

ʚʘ ʢʦʛʝʨʝʥʪʥʽʩʪʴ. ʋ ʚʩʽʭ ʦʧʠʩʘ-

ʥʠʭ ʚʠʱʝ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʜʦʩ-

ʣʽʜʘʭ ʧʨʠ ʾʭʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʚʚʘʞʘʣʦʩʴ, ʱʦ ʜʞʝʨʝʣʦ ʚʠʧʨʦ-

ʤʽʥʶʻ ʤʦʥʦʭʨʦʤʘʪʠʯʥʝ ʩʚʽʪʣʦ 

(ʩʚʽʪʣʦ ʦʜʥʽʻʾ ʯʘʩʪʦʪʠ ʉЎʉ π, 

ʘʙʦ ʦʜʥʽʻʾ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 

ʇ Ўʇ π). ʇʨʠʨʦʜʥʦ, ʱʦ ʨʝ-

ʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʜʣʷ ʤʦʥʦʭʨʦ-

ʤʘʪʠʯʥʦʛʦ ʩʚʽʪʣʘ, ʤʘʶʪʴ ʦʙʤʝ-

ʞʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺ ʮʴʦʤʫ ʧʘ-

ʨʘʛʨʘʬʽ ʤʠ ʟ'ʷʩʫʻʤʦ, ʜʦ ʷʢʠʭ 

ʟʤʽʥ ʚ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʷʚʠʱʘʭ 

ʧʨʠʟʚʦʜʠʪʴ ʚʨʘʭʫʚʘʥʥʷ ʩʧʝʢʪʨʘ-

ʣʴʥʦʛʦ ʩʢʣʘʜʫ (Ўʇ π ʨʝʘʣʴʥʠʭ 

ʜʞʝʨʝʣ ʩʚʽʪʣʘ. 

 ʈʦʟʛʣʷʥʝʤʦ ʥʘʡʧʨʦʩʪʽʰʠʡ 

ʚʠʧʘʜʦʢ, ʢʦʣʠ ʜʞʝʨʝʣʦ ʚʠʧʨʦʤʽ-

ʥʶʻ ʜʚʽ ʜʫʞʝ ʚʫʟʴʢʽ, ʙʣʠʟʴʢʽ ʦʜ-

ʥʘ ʜʦ ʦʜʥʦʾ ʩʧʝʢʪʨʘʣʴʥʽ ʣʽʥʽʾ ʟ 

ʯʘʩʪʦʪʘʤʠ ʖ É ʖ. ʗʢʙʠ ʚʠʧʨʦ-

ʤʽʥʶʚʘʥʥʷ ʥʘ ʢʦʞʥʽʡ ʽʟ ʯʘʩʪʦʪ 
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ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʶ ʥʝʩʢʽʥʯʝʥʥʫ 

ʩʠʥʫʩʦʾʜʘʣʴʥʫ ʭʚʠʣʶ, ʪʦ ʨʝʟʫʣʴ-

ʪʫʶʯʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʙʫʣʦ ʙ 

ʭʚʠʣʝʶ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʦʪʠ ʟ ʘʤʧ-

ʣʽʪʫʜʦʶ, ʱʦ ʧʝʨʽʦʜʠʯʥʦ ʟʤʽʥʶ-

ʚʘʣʘʩʴ ʙʠ. ɸʣʝ ʚ ʜʽʡʩʥʦʩʪʽ ʚʠ-

ʧʨʦʤʽʥʶʚʘʥʥʷ ʢʦʞʥʦʾ ʽʟ ʩʧʝʢʪ-

ʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʻ ʭʘʦʪʠʯʥʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʙʽʣʴʰ  ʤʝʥʰ 

ʜʦʚʛʠʭ ʭʚʠʣʴʦʚʠʭ ʮʫʛʽʚ. ʗʢ ʧʨʘ-

ʚʠʣʦ, ʟʘ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦ-

ʭʦʜʠʪʴ ʙʘʛʘʪʦ ʮʫʛʽʚ, ʢʦʣʠʚʘʥʥʷ ʚ 

ʷʢʠʭ ʥʽʷʢ ʥʝ ʟʚ'ʷʟʘʥʽ ʟʘ ʬʘʟʦʶ. 

ʊʦʤʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʟʘ-

ʤʽʩʪʴ ʦʜʥʦʛʦ ʻ ʜʚʘ ʨʦʟʪʘʰʦʚʘ-

ʥʠʭ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ ʜʞʝʨʝʣʘ ʽ 

ʥʝʟʘʣʝʞʥʦ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʚʠ-

ʧʨʦʤʽʥʶʶʪʴ ʭʚʠʣʽ ʟ ʯʘʩʪʦʪʘʤʠ 

ʖ É ʖ . ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʽʥʪʝʨʬʝ-

ʨʝʥʮʽʡʥʠʭ ʜʦʩʣʽʜʽʚ ʟ ʪʘʢʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʢʦʞʥʘ ʽʟ ʭʚʠʣʴ ʩʪʚʦ-

ʨʶʻ ʩʚʦʶ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʫ ʢʘʨ-

ʪʠʥʫ ʽ ʮʽ ʢʘʨʪʠʥʠ ʧʨʦʩʪʦ ʥʘʢʣʘ-

ʜʘʶʪʴʩʷ ʦʜʥʘ ʥʘ ʦʜʥʫ. 

 ʗʢʱʦ ʯʘʩʪʦʪʠ ʖ   ̔ʖ  (ʇ 

ʽ ʇ) ʤʘʣʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ (ʪʘʢʝ 

ʩʚʽʪʣʦ ʥʘʟʠʚʘʶʪʴ ʢʚʘʟʽʤʦʥʦʭ-

ʨʦʤʘʪʠʯʥʠʤ, ʪʦʙʪʦ ʤʘʡʞʝ ʤʦ-

ʥʦʭʨʦʤʘʪʠʯʥʠʤ), ʪʦ ʽʥʪʝʨʬʝʨʝ-

ʥʮʽʡʥʽ ʩʤʫʛʠ ʚ ʢʦʞʥʽʡ ʢʘʨʪʠʥʽ 

ʤʘʶʪʴ ʤʘʡʞʝ ʦʜʥʘʢʦʚʫ ʰʠʨʠʥʫ 

(ʬʦʨʤʫʣʘ (6.33)). ɺ ʪʠʭ ʚʠʧʘʜ-

ʢʘʭ, ʜʝ ʩʚʽʪʣʽ ʩʤʫʛʠ ʦʜʥʽʻʾ ʢʘʨ-

ʪʠʥʠ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʩʚʽʪʣʽ 

ʩʤʫʛʠ ʽʥʰʦʾ, ʯʽʪʢʽʩʪʴ ʩʤʫʛ ʚ ʩʫ-

ʤʘʨʥʽʡ ʢʘʨʪʠʥʽ ʥʘʡʙʽʣʴʰʘ. ʅʘ-

ʚʧʘʢʠ, ʪʘʤ, ʜʝ ʩʚʽʪʣʽ ʩʤʫʛʠ ʦʜʥʽʻʾ 

ʢʘʨʪʠʥʠ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʪʝʤʥʠʤʠ 

ʩʤʫʛʘʤʠ ʽʥʰʦʾ ʢʘʨʪʠʥʠ, ʯʽʪʢʽʩʪʴ 

ʩʤʫʛ ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʡʞʝ ʜʦ ʧʦ-

ʚʥʦʛʦ ʾʭ ʟʥʠʢʥʝʥʥʷ. ɼʦʩʣʽʜʠʤʦ 

ʮʝ ʧʠʪʘʥʥʷ ʢʽʣʴʢʽʩʥʦ. ɯʥʪʝʥʩʠʚ-

ʥʽʩʪʴ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʢʦʣʠʚʘʥʥʷ 

ʚ ʪʦʯʮʽ ὖ (ʨʠʩ.6.3) ʝʢʨʘʥʫ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ (6.23), ʜʝ ʨʽʟ-

ʥʠʮʷ ʬʘʟ ʜʚʦʭ ʢʦʣʠʚʘʥʴ ʬʦʨʤʫʣʘ 

(6.2)) ʙʫʜʝ: 
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 ȟ
    (6.36) 

ʘʙʦ 

ʒ Ўʖὸ ʒ  , (6.37) 

ʜʝ ʒ Ὧὶ Ὧὶ ʒ

ʒ   ʨʽʟʥʠʮʷ ʬʘʟ ʜʚʦʭ ʢʦʣʠʚʘʥʴ 

ʚ ʪʦʯʮʽ ὖ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨ-

ʤʫʣʦʶ (6.24). ʗʢʱʦ ʽʥʪʝʥʩʠʚʥʦ-

ʩʪʽ ʭʚʠʣʴ ʟ ʯʘʩʪʦʪʘʤʠ ʖ ̨  ʖ   

ʦʜʥʘʢʦʚʽ (Ὅ Ὅ Ὅ), ʪʦ ʬʦʨ-

ʤʫʣʘ (6.23) ʧʝʨʝʧʠʰʝʪʴʩʷ ʪʘʢ: 

Ὅ ςὍρ ÃÏÓЎʖὸ ʒ ȟ 

ʘʙʦ 

Ὅ =4ὍÃÏÓ
Ў
ὸ .    (6.38) 

 
ʈʠʩ.6.6. 

 ʇʨʠʙʣʠʟʥʠʡ ʚʠʜ ʟʘʣʝʞ-

ʥʦʩʪʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʘ ʚ ʪʦʯ-

ʮʽ ὖ ʚʽʜ ʯʘʩʫ ʧʦʢʘʟʘʥʠʡ ʥʘ 

ʨʠʩ.6.6 ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ (6.38). 

ʗʢʱʦ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʪʦʯʮʽ 

ʟʥʘʯʥʠʡ, ʪʦ ʥʽ ʤʘʢʩʠʤʫʤʫ, ʥʽ 

ʤʽʥʽʤʫʤʫ ʥʝ ʟʘʬʽʢʩʫʻʤʦ. 

 ɼʣʷ ʯʘʩʫ ὸ̒̐̏̒̓̆̑̆̇ 

ὸ̋̏̄̆ Ў̑  ʚ ʪʦʯʮʽ ὖ ʙʫʜʫʪʴ 

ʧʫʣʴʩʘʮʽʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʗʢʱʦ 

ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʦʨʽʚʥʶʻ 

ὸ̋̏̄̆ ̑ςʌȾЎʖ, ʪʦ ʚ ʪʦʯʮʽ ὖ ʙʫ-

ʜʝ ʘʙʦ ʤʘʢʩʠʤʫʤ, ʘʙʦ ʤʽʥʽʤʫʤ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ. 

ʏʘʩ  ὸ̋̏̄̆̑ ʥʘʟʠʚʘʻʪʴʩʷ ʯʘʩʦʤ 

ʢʦʛʝʨʝʥʪʥʦʩʪʽ. ʎʝ ʪʘʢʠʡ ʧʨʦʤʽ-

ʞʦʢ ʯʘʩʫ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʚʠʧʘʜ-

ʢʦʚʘ ʟʤʽʥʘ ʬʘʟʠ ʭʚʠʣʽ ʜʦʩʷʛʘʻ 

ʟʥʘʯʝʥʥʷ ʌ. ʊʦʜʽ 

Ў
ὸ+ὸ̋̏̄̆̑

Ў
ὸ

ʌȢ 

 ɿʚʽʜʩʠ ʟʥʘʭʦʜʠʤʦ, ʱʦ 

  ὸ̋̏̄̆ ς̑ʌȾЎʖ = 1/Ўʉ.    (6.39) 

 ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʉ

ὧȾʇ, ʪʦ ȿЎʉȿ = ὧɝʇȾʇ  ̔
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ὸ̋̏̄̆  ̑ʇȾὧɝʇȢ (6.40) 

 ɺʽʜʩʪʘʥʴ ὰ̋̏̄̆̑= ὧὸ̋̏̄̆̑ȟ ʥʘ 

ʷʢʫ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʭʚʠʣʷ ʟʘ 

ʯʘʩ ὸ̋̏̄̆̑ ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʚʞʠʥʦʶ 

ʢʦʛʝʨʝʥʪʥʦʩʪʽ (ʘʙʦ ʜʦʚʞʠʥʦʶ 

ʮʫʛʘ). ɼʦʚʞʠʥʘ ʢʦʛʝʨʝʥʪʥʦʩʪʽ ʻ 

ʪʘ ʚʽʜʩʪʘʥʴ, ʥʘ ʷʢʽʡ ʚʠʧʘʜʢʦʚʘ 

ʟʤʽʥʘ ʬʘʟʠ ʭʚʠʣʽ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥ-

ʥʷ ʧʨʠʙʣʠʟʥʦ ʌ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʤʝʪʦ-

ʜʦʤ ʧʦʜʽʣʫ ʧʨʠʨʦʜʥʦʾ ʭʚʠʣʽ ʥʘ 

ʜʚʽ ʯʘʩʪʠʥʠ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʦʧ-

ʪʠʯʥʘ ʨʽʟʥʠʮʷ ʭʦʜʫ Ў ʙʫʣʘ ʤʝʥ-

ʰʘ, ʥʽʞ ʜʦʚʞʠʥʘ ʢʦʛʝʨʝʥʪʥʦʩʪʽ 

ὰ̋̏̄̆̑. ʎʷ ʚʠʤʦʛʘ ʦʙʤʝʞʫʻ ʯʠʩʣʦ 

ʚʠʜʠʤʠʭ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ, 

ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʘ ʩʭʝʤʦʶ, 

ʷʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.6.6. ɯʟ ʟʙʽ-

ʣʴʰʝʥʥʷʤ ʥʦʤʝʨʘ ʩʤʫʛʠ m ʨʽʟ-

ʥʠʮʷ ʭʦʜʫ ʟʨʦʩʪʘʻ, ʚʥʘʩʣʽʜʦʢ 

ʯʦʛʦ ʯʽʪʢʽʩʪʴ ʩʤʫʛ (ʾʭ ʚʠʜʥʽʩʪʴ) 

ʩʪʘʻ ʤʝʥʰʦʶ ʽ ʤʝʥʰʦʶ. 

 ɼʦʚʞʠʥʽ ʢʦʛʝʨʝʥʪʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠ-

ʚʠʡ ʧʦʨʷʜʦʢ ʽʥʪʝʨʬʝʨʝʥʮʽʾ: 

ά ʇ ὰ̋̏̄̆ ʇ̑ȾЎʇ Ȣ 

ɿʚʽʜʢʠ 

ά ʇȾЎʇ. (6.41) 

 ɼʣʷ ʙʽʣʦʛʦ ʩʚʽʪʣʘ (ʩʦʥʮʝ, 

ʣʘʤʧʘ ʨʦʟʞʘʨʶʚʘʥʥʷ, ʜʫʛʘ ʟ ʚʫ-

ʛʽʣʴʥʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ) ʝʬʝʢʪʠʚ-

ʥʠʤ ʜʽʘʧʘʟʦʥʦʤ ʜʦʚʞʠʥ ʭʚʠʣʴ 

ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʻ 

ʧʨʠʙʣʠʟʥʦ ʜʦʚʞʠʥʠ ʭʚʠʣʴ ʚʽʜ 

0,4 ʜʦ 0,7 ʤʢʤ, ʪʦʙʪʦ ЎʇͯʇȢ ɺ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ά ρͯ ʽ ʽʥʪʝʨ-

ʬʝʨʝʥʮʽʡʥʽ ʩʤʫʛʠ, ʟʜʘʚʘʣʦʩʴ ʙʠ, 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʥʝ ʧʦʚʠʥʥʽ. ɼʽʡʩ-

ʥʦ, ʧʨʠʡʤʘʯ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʷʢʠʡ ʤʘʻ ʦʜʥʘʢʦʚʫ ʯʫʪʣʠʚʽʩʪʴ ʥʘ 

ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʩʧʝʢʪʨʫ, ʥʘʧʨʠ-

ʢʣʘʜ ʪʝʨʤʦʝʣʝʤʝʥʪ, ʧʦʢʘʞʝ ʧʨʠ 

ʧʝʨʝʤʽʱʝʥʥʽ ʚ ʧʦʣʽ ʟʦʨʫ ʧʦʧʝʨʝʢ 

ʩʤʫʛ ʤʘʡʞʝ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦ-

ʜʽʣ ʦʩʚʽʪʣʝʥʦʩʪʽ. ɸʣʝ ʦʢʦ ʻ ʩʝʣʝ-

ʢʪʠʚʥʠʡ ʧʨʠʡʤʘʯ ʽʟ ʩʠʣʴʥʦ 
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ʟʤʽʥʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʚ ʟʘʣʝʞʥʦʩ-

ʪʽ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ, ʱʦ ʜʘʻ ʜʝ-

ʷʢʠʤ ʭʚʠʣʷʤ ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʽʥ-

ʰʠʤʠ. ɺʽʟʫʘʣʴʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʩʤʫʛ ʚ ʙʽʣʦʤʫ ʩʚʽʪʣʽ ʧʦʣʝʛʰʫ-

ʻʪʴʩʷ, ʜʷʢʫʶʯʠ ʟʜʘʪʥʦʩʪʽ ʥʘʰʦʛʦ 

ʟʦʨʫ ʨʦʟʨʽʟʥʷʪʠ ʢʦʣʴʦʨʠ, ʘ ʥʝ 

ʪʽʣʴʢʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʘ. ʊʦ-

ʤʫ ʚ ʙʽʣʦʤʫ ʩʚʽʪʣʽ ʦʢʦ ʨʦʟʨʽʟʥʷʻ 

ʙʽʣʷ ʜʝʩʷʪʢʘ ʟʘʙʘʨʚʣʝʥʴ ʽʥʪʝʨʬʝ-

ʨʝʥʮʽʡʥʠʭ ʩʤʫʛ. ʂʦʣʠ ʨʽʟʥʠʮʷ 

ʭʦʜʫ ʜʦʨʽʚʥʶʻ ʥʫʣʶ ʜʣʷ ʜʝʷʢʠʭ 

ʤʽʩʮʴ, ʢʫʜʠ ʦʙʠʜʚʽ ʽʥʪʝʨʬʝʨʫʶʯʽ 

ʭʚʠʣʽ ʧʨʠʭʦʜʷʪʴ ʚ ʦʜʥʘʢʦʚʽʡ 

ʬʘʟʽ, ʫʤʦʚʘ ʤʘʢʩʠʤʫʤʫ ʚʠʢʦʥʫ-

ʻʪʴʩʷ ʜʣʷ ʚʩʽʭ ʜʦʚʞʠʥ ʭʚʠʣʴ. ɺ 

ʮʴʦʤʫ ʤʽʩʮʽ ʚʠʥʠʢʘʻ ʘʭʨʦʤʘʪʠʯ-

ʥʘ (ʪʦʙʪʦ ʥʝʟʘʙʘʨʚʣʝʥʘ) ʩʚʽʪʣʘ 

ʩʤʫʛʘ. ʇʦ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʥʝʾ 

ʟʥʘʭʦʜʷʪʴʩʷ ʟʘʙʘʨʚʣʝʥʽ ʤʘʢʩʠ-

ʤʫʤʠ ʽ ʤʽʥʽʤʫʤʠ, ʘ ʟʘ ʥʠʤʠ ʧʦʣʝ 

ʟʦʨʫ ʟʜʘʻʪʴʩʷ ʦʢʫ ʨʽʚʥʦʤʽʨʥʦ 

ʦʩʚʽʪʣʝʥʠʤ ʙʽʣʠʤ ʩʚʽʪʣʦʤ. ʊʘʢʝ 

ʧʦʭʦʜʞʝʥʥʷ ʯʫʜʦʚʠʭ ʽʥʪʝʨʬʝʨʝ-

ʮʽʡʥʠʭ ʢʦʣʴʦʨʽʚ ʚ ʪʦʥʢʠʭ ʧʣʽʚ-

ʢʘʭ ʤʘʩʪʠʣʘ ʘʙʦ ʙʝʥʟʠʥʫ ʥʘ ʧʦ-

ʚʝʨʭʥʽ ʚʦʜʠ. ʃʝʛʢʦ ʦʮʽʥʠʪʠ ʤʘʢ-

ʩʠʤʘʣʴʥʫ ʪʦʚʱʠʥʫ ʧʣʽʚʢʠ, ʧʨʠ 

ʷʢʽʡ ʤʦʞʣʠʚʝ ʚʽʟʫʘʣʴʥʝ ʩʧʦʩʪʝ-

ʨʝʞʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʚ ʙʽʣʦʤʫ 

ʩʚʽʪʣʽ. ʇʨʠʡʤʘʶʯʠ ά ρπ 

ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʤʦʞʣʠʚʦʾ ʨʽʟ-

ʥʠʮʽ ʭʦʜʫ ʦʪʨʠʤʫʻʤʦ 

Ў ρͯπἂʇἃȟ  (ʜʝ ἂʇἃ πȟυ ̍̋ .̍ 

ʇʨʠ ʮʴʦʤʫ ʪʦʚʱʠʥʘ ʧʣʽʚʢʠ ʚʜʚʽ-

ʯʽ ʤʝʥʰʘ (ʧʨʦʤʽʥʴ ʜʚʘ ʨʘʟʠ ʧʨʦ-

ʭʦʜʠʪʴ ʧʣʽʚʢʫ): Ὤ   ͯ 5ἂʇἃͯ 

2,5ʤʢʤ. 

ʈʦʣʴ ʢʽʥʮʝʚʠʭ ʨʦʟʤʽʨʽʚ 

ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʥʘ ʽʥʪʝʨʬʝʨʝʥ-

ʮʽʡʥʫ ʢʘʨʪʠʥʫ. ʇʨʦʩʪʦʨʦʚʘ 

ʢʦʛʝʨʝʥʪʥʽʩʪʴ. ʇʨʠ ʘʥʘʣʽʟʽ ʽʥʪʝ-

ʨʬʝʨʝʥʮʽʡʥʠʭ ʜʦʩʣʽʜʽʚ ʧʝʨʚʠʥʥʝ 

ʜʞʝʨʝʣʦ ʭʚʠʣʴ ʚʚʘʞʘʣʦʩʴ ʪʦʯʢʦ-

ʚʠʤ. ʆʜʥʘʢ ʚʩʽ ʨʝʘʣʴʥʽ ʜʞʝʨʝʣʘ 

ʩʚʽʪʣʘ ʤʘʶʪʴ ʢʽʥʮʝʚʽ ʨʦʟʤʽʨʠ. 

ɿʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʜʞʝʨʝʣʘ, ʷʢ 

ʽ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʫ ʩʚʽʪʣʘ, ʷʢʝ 
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ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ, ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʢʦʥʪʨʘʩʪʥʦʩʪʽ (ʚʠʜ-

ʥʦʩʪʽ) ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ ʽ 

ʥʘʚʽʪʴ ʜʦ ʾʭ ʧʦʚʥʦʛʦ ʟʥʠʢʥʝʥʥʷ. 

ʑʦʙ ʚʠʷʩʥʠʪʠ ʨʦʣʴ ʨʦʟʤʽʨʽʚ 

ʜʞʝʨʝʣʘ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʪʫʪ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʦʥʦʭʨʦʤʘʪʠʯ-

ʥʠʤ (Ўʇ π). 

 ʇʨʦʪʷʞʥʝ ʜʞʝʨʝʣʦ, ʷʢʝ 

ʩʚʽʪʠʪʴʩʷ, ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʝʣʠʢʦ-

ʛʦ ʯʠʩʣʘ ʪʦʯʢʦʚʠʭ ʚʟʘʻʤʥʦ ʥʝʢʦ-

ʛʝʨʝʥʪʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʦʤʫ ʽʥʪʝ-

ʥʩʠʚʥʽʩʪʴ ʚ ʣʶʙʦʤʫ ʤʽʩʮʽ ʜʦʨʽʚ-

ʥʶʻ ʩʫʤʽ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʚ ʽʥʪʝ-

ʨʬʝʨʝʥʮʽʡʥʠʭ ʢʘʨʪʠʥʘʭ, ʱʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʦʢʨʝʤʠʤʠ ʪʦʯʢʦ-

ʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʜʞʝʨʝʣʘ. 

 ɺ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʜʦʩ-

ʣʽʜʘʭ ʟʘ ʤʝʪʦʜʦʤ ʧʦʜʽʣʫ ʭʚʠʣʴʦ-

ʚʦʛʦ ʬʨʦʥʪʫ ρ ʩʤʫʛʠ ʥʘ ʝʢʨʘʥʽ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʧʣʦʱʠʥʽ, ʚ ʷʢʽʡ 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʝʨʚʠʥʥʝ ʪʦʯʢʦʚʝ 

ʜʞʝʨʝʣʦ S ʽ ʚʪʦʨʠʥʥʽ ʜʞʝʨʝʣʘ 

Ὓ É ὛȢ ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʤʽʩʪʴ S 

ʣʽʥʽʡʥʦʛʦ ʜʞʝʨʝʣʘ (ʜʦʩʪʘʪʥʴʦ 

ʚʫʟʴʢʦʾ ʱʽʣʠʥʠ, ʷʢʘ ʚʠʪʷʛʥʫʪʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʮʽʻʾ ʧʣʦʱʠ-

ʥʠ ʨʠʩ.6.4), ʟʙʽʣʴʰʫʻ ʽʥʪʝʥʩʠʚ-

ʥʽʩʪʴ Ὓ É Ὓ ʽ ʥʝ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʯʽʪʢʦʩʪʽ ʽʥʪʝʨʬʝʨʝʥ-

ʮʽʡʥʠʭ ʩʤʫʛ. ʆʜʥʘʢ ʟʙʽʣʴʰʝʥʥʷ 

ʰʠʨʠʥʠ ʱʽʣʠʥʠ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʪʦʛʦ, ʱʦ ʩʤʫʛʠ ʩʪʘʶʪʴ ʤʝʥʰ 

ʯʽʪʢʠʤʠ ʘʙʦ ʧʨʦʧʘʜʘʶʪʴ ʟʦʚʩʽʤ. 

 ʗʢʱʦ ʨʦʟʤʽʨʠ ʜʞʝʨʝʣʘ 

(ʪʦʙʪʦ ʰʠʨʠʥʘ ʱʽʣʠʥʠ Ὓ) ʥʘʙʘ-

ʛʘʪʦ ʤʝʥʰʘ ʜʦʚʞʠʥʠ ʩʚʽʪʣʦʚʦʾ 

ʭʚʠʣʽ, ʪʦ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨ-

ʪʠʥʘ ʙʫʜʝ ʨʽʟʢʦʶ, ʦʩʢʽʣʴʢʠ ʨʽʟ-

ʥʠʮʷ ʭʦʜʫ ʧʨʦʤʝʥʽʚ, ʱʦ ʽʥʪʝʨ-

ʬʝʨʫʶʪʴ, ʚʽʜ ʙʫʜʴ ʷʢʦʾ ʪʦʯʢʠ 

ʜʞʝʨʝʣʘ (ʧʦ ʡʦʛʦ ʰʠʨʠʥʽ) ʜʦ 

ʜʝʷʢʦʾ ʪʦʯʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ὖ 

ʙʫʜʝ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘ ʽ ʪʘ ʞ. ɸʣʝ, 

ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʤʽʨʠ ʜʞʝʨʝʣʘ 

(ʰʠʨʠʥʘ ʱʽʣʠʥʠ) ʟʥʘʯʥʦ ʙʽʣʴʰʘ 

ʜʦʚʞʠʥʠ ʭʚʠʣʽ, ʪʦʤʫ ʦʜʥʘʢʦʚʽ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ʢʘʨʪʠʥʠ ʚʽʜ ʨʽʟ-
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ʥʠʭ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ ʟʩʫʥʫʪʽ ʦʜʥʘ 

ʚʽʜʥʦʩʥʦ ʦʜʥʦʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘ-

ʢʣʘʜʘʥʥʷ ʮʠʭ ʢʘʨʪʠʥ ʽʥʪʝʨʬʝʨʝ-

ʥʮʽʡʥʽ ʩʤʫʛʠ ʩʪʘʶʪʴ ʙʽʣʴʰ ʤʝʥʰ 

ʨʦʟʤʠʪʠʤʠ. ɰʭ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽ-

ʛʘʪʠ ʪʽʣʴʢʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʝʚʥʠʭ ʫʤʦʚ, ʷʢʽ ʥʘʢʣʘʜʘʶʪʴʩʷ 

ʥʘ ʛʝʦʤʝʪʨʽʶ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʎʽ 

ʫʤʦʚʠ ʨʦʟʛʣʷʥʝʤʦ ʜʘʣʽ. 

 ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʪʷʞʥʝ 

ʜʞʝʨʝʣʦ ʩʚʽʪʣʘ, ʨʦʟʤʽʨʠ ʷʢʦʛʦ  

 

ʈʠʩ.6.7. 

Ὀ (ʮʝ ʰʠʨʠʥʘ ʱʽʣʠʥʠ, ʷʢʘ ʦʩʚʽʪ-

ʣʶʻʪʴʩʷ), - ʮʝ ʚʽʜʩʪʘʥʴ ὛὛ 

(ʨʠʩ.6.7,ʘ). ʑʽʣʠʥʘ ʨʦʟʤʽʱʝʥʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʱʠʥʽ ʨʠʩʫ-

ʥʢʘ. ʂʦʞʥʘ ʪʦʯʢʘ (ʱʽʣʠʥʘ) ʪʘʢʦ-

ʛʦ ʜʞʝʨʝʣʘ (ʰʠʨʦʢʫ ʱʽʣʠʥʫ ʨʦʟ-

ʙʠʚʘʻʤʦ ʥʘ ʨʷʜ ʧʘʨʘʣʝʣʴʥʠʭ ʚʫ-

ʟʴʢʠʭ ʱʽʣʠʥ, ʷʢʽ ʽ ʻ ʜʞʝʨʝʣʘʤʠ 

ʩʚʽʪʣʘ) ʻ ʪʦʯʢʦʚʠʤ ʜʞʝʨʝʣʦʤ 

ʩʚʽʪʣʘ. 

 ʈʦʟʛʣʷʥʝʤʦ ʜʚʽ ʪʘʢʽ ʢʨʘʡ-

ʥʽ ʪʦʯʢʠ Ὓ i Ὓ (ʨʠʩ.6.7,ʘ), ʷʢʽ ʻ 

ʥʝʢʦʛʝʨʝʥʪʥʠʤʠ ʩʚʽʪʥʠʤʠ ʪʦʯ-

ʢʘʤʠ. ɺ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʜʦʩʣʽ-

ʜʘʭ ʩʚʽʪʣʦ ʚʽʜ ʢʦʞʥʦʛʦ ʜʞʝʨʝʣʘ 

ʧʦʧʘʜʘʻ ʚ ʜʝʷʢʫ ʪʦʯʢʫ ʩʧʦʩʪʝʨʝ-

ʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʜʚʦʤʘ ʨʽʟʥʠʤʠ 

ʰʣʷʭʘʤʠ (ʜʠʚ. ʨʠʩ.6.3). ʈʦʟʛʣʷ-

ʥʝʤʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʧʨʦʤʝʥʽ, ʱʦ 

ʽʥʪʝʨʬʝʨʫʶʪʴ, ʚʠʭʦʜʷʪʴ ʽʟ ʢʦʞ-

ʥʦʾ ʪʦʯʢʠ ʜʞʝʨʝʣʘ ʩʠʤʝʪʨʠʯʥʦ 

ʚʽʜʥʦʩʥʦ ʥʦʨʤʘʣʽ ʜʦ ʣʽʥʽʾ 

ὛὛȢ   ʅʝʭʘʡ ʧʨʦʤʽʥʴ, ʷʢʠʡ ʽʜʝ 

ʚʽʜ Ὓ ʧʦ ʦʜʥʦʤʫ ʽʟ ʮʠʭ ʰʣʷʭʽʚ, 

ʫʪʚʦʨʶʻ ʢʫʪ ɼ (ʧʨʦʤʽʥʴ 1) ʽʟ 

ʣʽʥʽʻʶ  Ὓ Ὓ, ʘ ʽʥʰʠʤ ʰʣʷʭʦʤ ï 
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ʢʫʪ ɼ (ʧʨʦʤʽʥʴ 2). ɼʣʷ ʜʞʝʨʝʣʘ 

Ὓ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʤʝʥʽ ρ̨ ς. ɿʩʫʚ 

ʜʚʦʭ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʢʘʨʪʠʥ 

ʥʘ ʝʢʨʘʥʽ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʜʞʝ-

ʨʝʣʘʤʠ ὛÉ Ὓ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫ-

ʤʦʶ ʨʽʟʥʠʮʴ ʭʦʜʫ Ў ʧʨʦʤʝʥʽʚ 1 

ʽ ρ  ̔ Ў  ʧʨʦʤʝʥʽʚ 2 ʽ ςȢ 

Ў ὈÓÉÎ
ʌ

ς
ɼ ὈÃÏÓɼȟ 

Ў ὈÓÉÎɼ
ʌ

ς
ὈÃÏÓɼȢ 

ʊʦʜʽ 

Ў Ў   D(ÃÏÓɼ ÃÏÓɼ Ȣ 

ɼʣʷ ʩʠʤʝʪʨʠʯʥʦʛʦ ʚʠʧʘʜʢʫ 

(ʨʠʩ.6.7,ʘ) ʢʫʪ ɼ ʒȟ ʢʫʪ 

ɼ ʒ. ʊʦʜʽ  Ў Ў  

ςὈÓÉÎʒȢ   ʗʢʱʦ Ў Ў πȟ ʪʦ 

ʤʘʢʩʠʤʫʤʠ ʦʜʥʽʻʾ ʢʘʨʪʠʥʠ ʩʧʽʚ-

ʧʘʜʘʶʪʴ ʟ ʤʘʢʩʠʤʫʤʘʤʠ ʽʥʰʦʾ. 

ʇʨʠ Ў Ў  ʩʚʽʪʣʽ ʩʤʫʛʠ ʽʥ-

ʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʚʽʜ 

ʜʞʝʨʝʣʘ Ὓ ʩʫʤʽʱʘʶʪʴʩʷ ʽʟ ʪʝʤ-

ʥʠʤʠ ʩʤʫʛʘʤʠ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ 

ʢʘʨʪʠʥʠ ʚʽʜ ʜʞʝʨʝʣʘ Ὓ 

(ʨʠʩ.6.7,ʙ). ʊʦʤʫ ʫʤʦʚʦʶ ʦʪʨʠ-

ʤʘʥʥʷ ʭʦʨʦʰʦʾ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ 

ʢʘʨʪʠʥʠ ʚʽʜ ʧʨʦʪʷʞʥʦʛʦ ʜʞʝʨʝʣʘ 

ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʥʝʨʽʚʥʽʩʪʴ 

Ў Ў ςὈÓÉÎʒ Ͻ  (6.42) 

ɼʣʷ ʚʠʧʘʜʢʫ ʤʘʣʦʛʦ ʢʫʪʘ ÓÉÎʒ

ʒ i (6.42) ʤʦʞʥʘ ʧʝʨʝʧʠʩʘʪʠ ʪʘʢ: 

Ὀ ʇȾςϽςʒ , (6.43) 

ʜʝ ςʒ   ʢʫʪ ʤʽʞ ʽʥʪʝʨʬʝʨʫʶʯʠ-

ʤʠ ʧʨʦʤʝʥʷʤʠ, ʱʦ ʚʠʭʦʜʷʪʴ ʽʟ 

ʜʞʝʨʝʣʘ, ʥʘʟʠʚʘʻʪʴʩʷ ʘʧʝʨʪʫ-

ʨʦʶ ʽʥʪʝʨʬʝʨʝʥʮʽʾ. 

 ʇʨʠ ʚʝʣʠʢʠʭ ʘʧʝʨʪʫʨʘʭ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʽʥʪʝʨʬʝʨʝʥʮʽʶ ʤʦ-

ʞʥʘ ʪʽʣʴʢʠ ʚʽʜ ʜʞʝʨʝʣ, ʨʦʟʤʽʨʠ 

ʷʢʠʭ ʤʝʥʰʽ ʜʦʚʞʠʥʠ ʩʚʽʪʣʦʚʦʾ 

ʭʚʠʣʽ. ʗʢʱʦ ʒḙʌȾς, ʪʦʙʪʦ 

ʧʨʦʤʝʥʽ, ʱʦ ʽʥʪʝʨʬʝʨʫʶʪʴ, ʚʠ-

ʭʦʜʷʪʴ ʽʟ ʜʞʝʨʝʣʘ ʤʘʡʞʝ ʚ ʧʨʦ-

ʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ, ʪʦ ʽʟ (6.43) 

ʦʪʨʠʤʫʻʤʦ, ʱʦ ʡʦʛʦ ʧʨʦʪʷʞʥʽʩʪʴ 

Ὀ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʘ ɚ/4. ɼʣʷ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʟ 
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ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʞʝʨʝʣʘ, ʨʦʟʤʽʨʠ 

ʷʢʦʛʦ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʽ ʜʦʚʞʠʥʠ 

ʭʚʠʣʽ ʩʚʽʪʣʘ, ʛʝʦʤʝʪʨʽʷ ʝʢʩʧʝʨʠ-

ʤʝʥʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʘʢʦʶ, ʱʦʙ 

ʧʨʦʤʝʥʽ, ʷʢʽ ʽʥʪʝʨʬʝʨʫʶʪʴ, ʚʠ-

ʭʦʜʠʣʠ ʽʟ ʜʞʝʨʝʣʘ ʧʽʜ ʤʘʣʠʤ 

ʢʫʪʦʤ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ. 

 ɺ ʜʦʩʣʽʜʽ ʟ ʙʽʧʨʠʟʤʦʶ 

ʌʨʝʥʝʣʷ (ʨʠʩ.6.8.) ʘʧʝʨʪʫʨʘ ʽʥ-

ʪʝʨʬʝʨʝʥʮʽʾ ʪʘʢʦʞ ʧʨʘʢʪʠʯʥʦ 

ʦʜʥʘʢʦʚʘ ʧʦ ʚʩʴʦʤʫ ʧʦʣʶ ʽ ʜʦʨʽ-

ʚʥʶʻ: 

2 ʒ ςɻὲ ρ 

(ʦʩʪʘʥʥʻ ʩʧʨʘʚʝʜʣʠʚʝ ʧʨʠ ὶḺ

ὦ). ʇʽʜʩʪʘʚʣʷʶʯʽ ςʒ ʫ (6.43), 

ʟʥʘʭʦʜʠʤʦ, ʱʦ Ὀ ʇȾτɻὲ

ρ . ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʇ  0,6ʤʢʤ, 

ɻ  σπ, ὲ  1,5 ʨʦʟʤʽʨ ʜʞʝʨʝʣʘ 

Ὓ (ʰʠʨʠʥʘ ʱʽʣʠʥʠ) ʧʦʚʠʥʝʥ ʙʫ-

ʪʠ Ὀ  0,034ʤʤ. 

 ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ʩʭʝʤʠ. 

ɹʽʧʨʠʟʤʘ ʌʨʝʥʝʣʷ. ʆʧʠʩʘʥʘ 

ʚʠʱʝ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ 

(ʨʠʩ.6.3) ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʽʥʪʝʨ-

ʬʝʨʝʥʮʽʾ ʜʚʦʭ ʽʜʝʘʣʴʥʠʭ ʤʦʥʦʭ-

ʨʦʤʘʪʠʯʥʠʭ ʭʚʠʣʴ ʦʜʥʽʻʾ ʯʘʩʪʦ-

ʪʠ. ɸʣʝ ʜʦʩʣʽʜ ʧʦʢʘʟʫʻ, ʱʦ 

ʦʪʨʠʤʘʪʠ ʪʘʢʽ ʩʪʨʦʛʦ ʢʦʛʝʨʝʥʪʥʽ 

ʭʚʠʣʽ ʽ ʩʧʦʩʪʝʨʽʛʘʪʠ ʽʥʪʝʨʬʝʨʝʥ-

ʮʽʶ ʩʚʽʪʣʘ ʚʽʜ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ 

ʨʝʘʣʴʥʠʭ ʜʞʝʨʝʣ (ʟʘ ʚʠʥʷʪʢʦʤ 

ʣʘʟʝʨʽʚ) ʥʝʤʦʞʣʠʚʦ. ʎʝ ʟʫʤʦʚ-

ʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʫ ʨʝʘʣʴʥʠʭ ʜʞʝ-

ʨʝʣ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʩʘʤʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʪʽʣʘʤʠ ʩʚʽʪʣʘ. ɺʽʜʦʤʦ, ʱʦ ʪʽʣʘ 

ʚʠʧʨʦʤʽʥʶʶʪʴ ʩʚʽʪʣʦ ʥʝ ʫ ʚʠ-

ʛʣʷʜʽ ʥʝʧʝʨʝʨʚʥʦʾ ʭʚʠʣʽ, ʘ ʷʢ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʦʨʦʪʢʠʭ ʽʤʧʫʣʴ-

ʩʽʚ ʘʙʦ ʦʙʽʨʚʘʥʠʭ çʰʤʘʪʢʽʚè 

ʭʚʠʣʴ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʮʫʛʘʤʠ. ʎʽ 

ʮʫʛʠ ʥʽʷʢ ʥʝ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦ-

ʙʦʶ ʽ ʤʘʶʪʴ ʚʠʧʘʜʢʦʚʽ ʧʦʯʘʪʢʦʚʽ 

ʬʘʟʠ. ʊʦʤʫ ʧʦʯʘʪʢʦʚʘ ʬʘʟʘ ʚ 

ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʣʦʚʦʤʫ ʧʫʯʢʫ 

ʜʫʞʝ ʰʚʠʜʢʦ ʡ ʙʝʟʣʘʜʥʦ ʟʤʽʥʶ-

ʻʪʴʩʷ. ʊʘʢ ʩʘʤʦ ʟʤʽʥʶʻʪʴʩʷ ʽ ʨʽʟ-
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ʥʠʮʷ ʬʘʟ ʫ ʧʫʯʢʘʭ ʚʽʜ ʥʝʟʘʣʝʞ-

ʥʠʭ ʜʞʝʨʝʣ, ʪʦʙʪʦ ʚʦʥʠ ʻ ʥʝʢʦ-

ʛʝʨʝʥʪʥʠʤʠ. ʊʦʤʫ ʫ ʬʦʨʤʫʣʽ 

(6.23) ÃÏÓʒ π ʽ ʽʥʪʝʨʬʝʨʝʥʮʽʷ 

ʚʽʜʩʫʪʥʷ. ɸʣʝ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ 

ʧʦʯʘʪʢʦʚʠʭ ʬʘʟ ʤʦʞʥʘ ʧʦʜʦʣʘʪʠ 

ʽ ʩʧʦʩʪʝʨʽʛʘʪʠ ʽʥʪʝʨʬʝʨʝʥʮʽʶ 

ʩʚʽʪʣʘ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʦʜʥʠʤ 

ʪʦʯʢʦʚʠʤ ʤʦʥʦʭʨʦʤʘʪʠʯʥʠʤ 

ʜʞʝʨʝʣʦʤ (ʚʫʟʴʢʦʶ ʱʽʣʠʥʦʶ). 

ʗʢʱʦ ʧʦʜʽʣʠʪʠ ʡʦʛʦ ʚʠʧʨʦʤʽʥʶ-

ʚʘʥʥʷ ʥʘ ʜʚʘ ʧʫʯʢʠ ʡ ʩʧʨʷʤʫʚʘʪʠ 

ʾʭ ʪʘʢ, ʱʦʙʠ ʧʨʦʤʝʥʽ ʧʨʦʭʦʜʠʣʠ 

ʜʦ ʪʦʯʦʢ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʨʽʟʥʽ 

ʰʣʷʭʠ, ʪʦ ʧʦʯʘʪʢʦʚʽ ʬʘʟʠ ʚ ʦʙʦʭ 

ʧʨʦʤʝʥʷʭ ʢʦʞʥʦʾ ʤʠʪʽ ʙʫʜʫʪʴ 

ʦʜʥʘʢʦʚʠʤʠ, ʽ ʨʽʟʥʠʮʷ ʬʘʟ (ʬʦʨ-

ʤʫʣʘ (6.2)) ʥʝ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʯʘʩʫ. ʊʦʤʫ ʧʦʜʽʣʝʥʽ ʧʨʦʤʝʥʽ ʙʫ-

ʜʫʪʴ ʢʦʛʝʨʝʥʪʥʠʤʠ ʽ ʤʦʞʥʘ ʙʫʜʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʽʥʪʝʨʬʝʨʝʥʮʽʶ. ʅʘ 

ʧʨʘʢʪʠʮʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʛʝʨʝ-

ʥʪʥʠʭ ʧʨʦʤʝʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʧʦʜʽʣʫ ʧʫʯʢʽʚ, ʘʙʦ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ʩʭʝʤʠ. 

 ʌʨʝʥʝʣ ɹʫ 1816 ʨʦʮʽ ʦʜ-

ʥʠʤ ʽʟ ʧʝʨʰʠʭ ʟʜʽʡʩʥʠʚ ʽʥʪʝʨʬʝ-

ʨʝʥʮʽʡʥʠʡ ʜʦʩʣʽʜ. ʗʢ ʜʞʝʨʝʣʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʚʫʟʴʢʘ ʱʽʣʠ-

ʥʘ  Ὓ, ʱʦ ʦʧʨʦʤʽʥʶʻʪʴʩʷ ʤʦʥʦʭ-

ʨʦʤʘʪʠʯʥʠʤ ʩʚʽʪʣʦʤ ʽʟ ʜʦʚʞʠ-

ʥʦʶ ʭʚʠʣʽ l ʽ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ 

ʜʝʷʢʽʡ ʚʽʜʩʪʘʥʽ ὶ ʚʽʜ ʙʽʧʨʠʟʤʠ 

ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʨʝʙʨʘ, ʷʢ ʧʦʢʘʟʘ-

ʥʦ ʥʘ ʨʠʩ.6.8.[9]. ɼʚʽ ʢʦʛʝʨʝʥʪʥʽ 

ʩʚʽʪʣʦʚʽ ʭʚʠʣʽ ʦʪʨʠʤʫʚʘʣʠʩʴ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʜʽʣʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ 

ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ ʥʘ ʜʚʽ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʯʠ ʙʽʧʨʠʟʤʫ ʟ ʢʫʪʦʤ ʧʨʠ 

ʚʝʨʰʠʥʽ ɻ, ʷʢʠʡ ʜʫʞʝ ʤʘʣʠʡ (ʙʽ-

ʧʨʠʟʤʘ ʌʨʝʥʝʣʷ). ɹʽʧʨʠʟʤʘ 

ʌʨʝʥʝʣʷ ʤʘʻ ʚʠʛʣʷʜ ʜʚʦʭ ʦʜʥʘ-

ʢʦʚʠʭ ʧʨʠʟʤ ʽʟ ʧʦʢʘʟʥʠʢʦʤ ʟʘ-

ʣʦʤʣʝʥʥʷ ὲ ʽ ʜʫʞʝ ʤʘʣʠʤ ʟʘʣʦʤ-

ʣʶʶʯʠʤ ʢʫʪʦʤ ɻ, ʷʢʽ ʟôʻʜʥʘʥʽ 

ʤʘʣʠʤʠ ʦʩʥʦʚʘʤʠ (ʨʠʩ.6.8). ʄʦ-
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ʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʪʫʪ ʫʪʚʦʨʶ-

ʶʪʴʩʷ ʜʚʘ ʫʷʚʥʠʭ ʟʦʙʨʘʞʝʥʥʷ 

 

ʈʠʩ.6.8.ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʩʭʝʤʘ ʟ 

ʙʽʧʨʠʟʤʦʶ ʌʨʝʥʝʣʷ. 

Ὓ ʽ Ὓ ʜʞʝʨʝʣʘ Ὓ, ʷʢʽ ʙʣʠʟʴʢʦ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ, ʪʘʢ ʷʢ ʢʦʞʥʘ 

ʧʦʣʦʚʠʥʢʘ ʙʽʧʨʠʟʤʠ ʚʽʜʭʠʣʷʻ 

ʧʨʦʤʝʥʽ ʥʘ ʥʝʚʝʣʠʢʠʡ ʢʫʪ (ὲ

ρɻȢ ʉʚʽʪʣʦ, ʱʦ ʧʘʜʘʻ ʥʘ ʙʽʧʨʠʟ-

ʤʫ, ʧʽʩʣʷ ʟʘʣʦʤʣʝʥʥʷ ʚ ʾʾ ʧʦʣʦ-

ʚʠʥʘʭ ʫʪʚʦʨʶʻ ʜʚʘ ʨʦʟʙʽʞʥʽ ʧʫʯ-

ʢʠ ( ʧʦʟʥʘʯʝʥʽ ʩʪʨʽʣʦʯʢʘʤʠ ʥʘ 

ʨʠʩ.6.8), ʷʢʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ 

(ʟʘʰʪʨʠʭʦʚʘʥʘ ʧʣʦʱʘ ʥʘ ʨʠʩ.6.8 

- ʟʦʥʘ ʽʥʪʝʨʬʝʨʝʥʮʽʾ). ʊʦʤʫ ʚ 

ʩʝʢʪʦʨʽ ʧʝʨʝʢʨʠʚʘʥʥʷ ʧʫʯʢʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʚʦʧʨʦʤʝʥʝʚʘ ʽʥʪʝ-

ʨʬʝʨʝʥʮʽʷ, ʷʢʫ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽ-

ʛʘʪʠ ʫ ʚʠʛʣʷʜʽ ʩʚʽʪʣʠʭ ʽ ʪʝʤʥʠʭ 

ʩʤʫʛ ʥʘ ʝʢʨʘʥʽ ʨʦʟʤʽʱʝʥʦʤʫ ʥʘ 

ʜʝʷʢʽʡ ʚʽʜʩʪʘʥʽ ὦ ʚʽʜ ʙʽʧʨʠʟʤʠ. 

ʐʠʨʠʥʘ ʩʤʫʛʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦ-

ʨʤʫʣʦʶ (6.33), ʚ ʷʢʽʡ ὰ ὶ  ὦ, 

ʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʢʦʛʝʨʝʥʪʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ Ὠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ 

ʟʘʢʦʥʫ ʟʘʣʦʤʣʝʥʥʷ ʽ ʧʨʠ ʤʘʣʦʤʫ 

ʟʘʣʦʤʣʶʶʯʦʤʫ ʢʫʪʽ ʙʽʧʨʠʟʤʠ ɻ 

ʜʦʨʽʚʥʶʻ: Ὠ ςὶɻὲ ρ. ʆʪ-

ʞʝ, ʚ ʜʦʩʣʽʜʽ ʟ ʙʽʧʨʠʟʤʦʶ ʌʨʝ-

ʥʝʣʷ ʰʠʨʠʥʘ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ 

ʩʤʫʛʠ ʥʘ ʝʢʨʘʥʽ ʜʦʨʽʚʥʶʻ 

Ўὼ
ʇὰ

Ὠ

ʇὶ  ὦ

ςὶɻὲ ρ
Ͻ 

ɿʚʽʜʢʠ 

ʇ
ЎὼϽὨ

ὶ  ὦ
Ͻ 

 ʊʦʤʫ ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ, ʚʠ-

ʤʽʨʶʶʯʠ ʰʠʨʠʥʫ ʽʥʪʝʨʬʝʨʝʥ-

ʮʽʡʥʦʾ ʩʤʫʛʠ Ўὼ ʪʘ ʚʠʟʥʘʯʘʶʯʠ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʫʷʚʥʠʤʠ ʜʞʝʨʝʣʘ-

ʤʠ Ὠ ʧʨʠ ʟʘʜʘʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʙʽʧʨʠʟʤʠ ʜʦ ʝʢʨʘʥʘ, ʤʦʞʥʘ ʚʠ-

ʟʥʘʯʠʪʠ ʜʦʚʞʠʥʫ ʭʚʠʣʽ ʚ ʤʘʢʩʠ-

ʤʫʤʽ ʧʨʦʧʫʩʢʘʥʥʷ ʩʚʽʪʣʦʬʽʣʴʪʨʘ, 
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ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʝʢʩʧʝ-

ʨʠʤʝʥʪʽ. 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 

 ʆʧʠʩ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʚʠʤʽʨʽʚ ʪʘ ʤʝ-

ʪʦʜʠʢʘ ʚʠʤʽʨʶʚʘʥʴ. ɽʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʮʝ ʦʧʪʠʯʥʘ 

ʣʘʚʘ ï ʤʘʩʠʚʥʘ ʨʝʡʢʘ ʟ ʥʘʧʨʷʤ-

ʥʠʤʠ, ʥʘ ʷʢʽʡ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʽʜʩʪʘʚʢʘʭ (ʨʝʡʪʝʨʘʭ) ʚʩʪʘʥʦʚ-

ʣʝʥʽ ʚʩʽ ʝʣʝʤʝʥʪʠ ʦʧʪʠʯʥʦʾ ʩʭʝ-

ʤʠ (ʨʠʩ.6.9). ʇʫʯʦʢ ʩʚʽʪʣʘ ʚʽʜ 

ʦʩʚʽʪʣʶʚʘʯʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʟʤʽʥʥʠʡ ʩʚʽʪʣʦʬʽʣʴʪʨ ʽ ʧʦʪʨʘʧ-

ʣʷʻ ʥʘ ʨʦʟʩʫʚʥʫ ʱʽʣʠʥʫ 

(ʨʠʩ.6.10,ʘ), ʷʢʘ ʚʠʢʦʥʫʻ ʨʦʣʴ 

ʣʽʥʽʡʥʦʛʦ ʜʞʝʨʝʣʘ, ʘ ʧʦʪʽʤ ʥʘ 

ʙʽʧʨʠʟʤʫ ʌʨʝʥʝʣʷ (ʨʠʩ.6.10,ʙ) 

[17]. 

 

ʈʠʩ.6.9. 

 
ʘ  ʙ 
ʈʠʩ.6.10. 

ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ 

(ʨʠʩ.6.11), ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʥʘ-

ʢʣʘʜʝʥʥʽ ʢʦʛʝʨʝʥʪʥʠʭ ʧʫʯʢʽʚ ʚʽʜ 

ʙʽʧʨʠʟʤʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʝʨʝʟ 

ʦʢʫʣʷʨ ʤʽʢʨʦʤʝʪʨʘ (ʨʠʩ.6.12). 

 ʋ ʧʦʣʽ ʟʦʨʫ ʦʢʫʣʷʨʘ ʦʢʦ 

ʙʘʯʠʪʴ ʟʙʽʣʴʰʝʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ 

(ʨʠʩ.6.11), ʘ ʪʘʢʦʞ ʜʚʽ ʜʽʘʛʦʥʘ-

ʣʴʥʽ ʥʠʪʢʠ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, 

ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʰʢʘʣʫ ʜʣʷ ʚʠ-

ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʽ ʰʠʨʠʥʠ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ. ɼʣʷ ʚʠ-

ʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʫʷʚʥʠʤʠ 

ʢʦʛʝʨʝʥʪʥʠʤʠ ʜʞʝʨʝʣʘʤʠ, ʫʪʚʦ-

ʨʝʥʠʤʠ ʙʽʧʨʠʟʤʦʶ, ʤʽʞ ʥʝʶ ʪʘ 

ʦʢʫʣʷʨʦʤ ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ  
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ʈʠʩ.6.11.ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ ʚ 

ʦʢʫʣʷʨʽ ʤʽʢʨʦʩʢʦʧʘ ʜʣʷ ʨʽʟʥʠʭ ʩʚʽʪʣʦ-

ʬʽʣʴʪʨʽʚ. 

ʜʦʧʦʤʽʞʥʠʡ ʦʙôʻʢʪʠʚ (ʟʙʠʨʘʣʥɹʘ 

ʣʽʥʟʘ) ʟ ʚʽʜʦʤʦʶ ʬʦʢʫʩʥʦʶ ʚʽʜʩ-

ʪʘʥʥʶ Ὂ. 

 ʅʘʣʘʰʪʫʚʘʥʥʷ ʫʩʪʘʥʦ-

ʚʢʠ. ɼʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʯʽʪʢʠʭ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ ʽ ʧʨʦʚʝ-

ʜʝʥʥʷ ʷʢʽʩʥʠʭ ʚʠʤʽʨʽʚ ʫʩʪʘʥʦʚʢʘ 

ʤʘʻ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʦ ʥʘʣʘʰʪʦʚʘ-

ʥʘ ʘʙʦ, ʷʢ ʛʦʚʦʨʷʪʴ ï 

ʚʽʜôʶʩʪʦʚʘʥʘ. ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʜ-

ʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ 

ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʷʢ ʫʟʜʦʚʞ, ʪʘʢ ʽ 

ʚʧʦʧʝʨʝʢ ʦʩʽ ʩʠʩʪʝʤʠ. ɼʣʷ ʥʘʣʘ-

ʰʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ: ï ʧʨʠ ʰʠ-

ʨʠʥʽ ʱʽʣʠʥʠ º 1 ʤʤ ʫʩʪʘʥʦʚʠʪʠ 

ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʪʘʢ, ʱʦʙʠ ʱʽ-

ʣʠʥʘ ʡ ʨʝʙʨʦ ʙʽʧʨʠʟʤʠ ʙʫʣʠ ʧʘ-

ʨʘʣʝʣʴʥʠʤʠ, ʘ ʩʚʽʪʣʦʚʠʡ ʧʫʯʦʢ 

ʚʽʜ ʱʽʣʠʥʠ ʧʦʨʽʚʥʫ ʦʩʚʽʪʣʶʚʘʚ 

ʧʦʣʦʚʠʥʢʠ ʙʽʧʨʠʟʤʠ ʽ ʧʽʩʣʷ ʥʝʾ 

ʧʦʪʨʘʧʣʷʚ ʜʦ ʦʢʫʣʷʨʘ; ï ʧʦʩʪʫ-

ʧʦʚʦ ʟʤʝʥʰʫʚʘʪʠ ʰʠʨʠʥʫ ʱʽʣʠ-

ʥʠ ʜʦ ʧʦʷʚʠ ʚ ʧʦʣʽ ʟʦʨʫ ʦʢʫʣʷʨʘ 

ʩʚʽʪʣʠʭ ʽ ʪʝʤʥʠʭ ʩʤʫʛ. ɿʤʝʥʰʫ-

ʚʘʪʠ ʰʠʨʠʥʫ ʱʽʣʠʥʠ ʜʘʣʽ ʜʦ ʚʝ-

ʣʠʯʠʥʠ, ʧʨʠ ʷʢʽʡ ʱʝ ʟʘʙʝʟʧʝʯʫ-

ʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʩʧʦʩʪʝʨʝ-

ʞʝʥʴ ʷʩʢʨʘʚʽʩʪʴ ʢʘʨʪʠʥʠ; ï ʘʢʫ-

ʨʘʪʥʦ ʧʦʚʝʨʪʘʶʯʠ ʙʽʧʨʠʟʤʫ ʥʘ 
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ʤʘʣʠʡ ʢʫʪ ʥʘʚʢʦʣʦ ʦʩʽ ʩʠʩʪʝʤʠ, 

ʧʽʜʽʙʨʘʪʠ ʪʘʢʝ ʧʦʣʦʞʝʥʥʷ, ʧʨʠ 

ʷʢʦʤʫ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ 

ʚ ʦʢʫʣʷʨʽ ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʦ ʯʽʪ-

ʢʦʶ; ï ʧʨʠ ʚʩʽʭ ʥʘʩʪʫʧʥʠʭ ʜʽʷʭ 

ʧʦʣʦʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ 

ʤʘʻ ʟʘʣʠʰʘʪʠʩʷ ʥʝʟʤʽʥʥʠʤ. ɿʘ-

ʫʚʘʞʝʥʥʷ: ʶʩʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʧʽʜ ʥʘʛʣʷʜʦʤ ʚʠʢʣʘ-

ʜʘʯʘ ʘʙʦ ʣʘʙʦʨʘʥʪʘ. 

 ɺʠʤʽʨʠ. ʑʦʙ ʚʠʟʥʘʯʠʪʠ 

ʜʦʚʞʠʥʫ ʭʚʠʣʽ ʟʘ ʬʦʨʤʫʣʦʶ 

(6.33), ʧʦʪʨʽʙʥʦ ʚʠʤʽʨʷʪʠ ʰʠʨʠ-

ʥʫ ʩʤʫʛʠ Ўὼȟ ʚʽʜʩʪʘʥʴ l, ʪʘ ʚʽʜʩ-

ʪʘʥʴ ʤʽʞ ʜʚʦʤʘ ʫʷʚʥʠʤʠ ʜʞʝʨʝ-

ʣʘʤʠ Ὓ ʪʘ Ὓ - d. 

ɺʠʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʽʥʪʝʨʬʝ-

ʨʝʥʮʽʡʥʦʾ ʩʤʫʛʠ ʽ ʾʭ ʢʽʣʴʢʦʩʪʽ 

 1. ʇʝʨʝʤʽʱʫʶʯʠ ʦʢʫʣʷʨ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʤʝʪʨʠʯʥʦʛʦ 

ʛʚʠʥʪʘ (ʨʠʩ.6.11 ʽ 6.12), ʚʠʩʪʘʚʠ-

ʪʠ ʚʽʟʠʨʥʫ ʣʽʥʽʶ ʥʘ ʷʢʫʩʴ ʪʝʤʥʫ 

ʩʤʫʛʫ ʟ ʣʽʚʦʛʦ ʢʨʘʶ ʽʥʪʝʨʬʝʨʝʥ-

ʮʽʡʥʦʾ ʢʘʨʪʠʥʠ (ʨʠʩ.6.13) ʽ ʧʨʠ-

ʧʠʩʘʪʠ ʾʡ ʥʦʤʝʨ 0. ɿʘʬʽʢʩʫʚʘʪʠ 

ʢʦʦʨʜʠʥʘʪʫ ʮʽʻʾ ʩʤʫʛʠ ὼ ʧʦ ʣʽʤ-

ʙʫ ʤʽʢʨʦʤʝʪʨʘ (ʨʠʩ.6.12). 

 

ʈʠʩ.6.12. ʆʢʫʣʷʨʤʽʢʨʦʤʝʪʨ. 

 

ʈʠʩ.6.13. ʉʭʝʤʘ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ. 

 2. ʇʝʨʝʤʽʩʪʠʪʠ ʚʽʟʠʨʥʫ 

ʣʽʥʽʶ ʥʘ ʷʢʫʩʴ ʪʝʤʥʫ ʩʤʫʛʫ, ʥʘ-

ʧʨʠʢʣʘʜ ʟ ʥʦʤʝʨʦʤ ὲ = 10, ʫ 

ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ 

ʢʘʨʪʠʥʠ ʽ ʟʘʬʽʢʩʫʚʘʪʠ ʾʾ ʢʦʦʨʜʠ-

ʥʘʪʫ ὼ (ʨʠʩ.6.13). 

 3. ɺʠʨʘʭʫʚʘʪʠ ʨʽʟʥʠʮʶ 

ʢʦʦʨʜʠʥʘʪ ὼ ὼ ὼ ʽ ʟʘʥʝʩʪʠ 
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ʾʾ ʜʦ ʪʘʙʣʠʮʽ 6.1. ɺʠʤʽʨʠ ʧ.ʧ. 1-3 

ʧʦʚʪʦʨʠʪʠ 3 ʨʘʟʠ. 

 4. ʇʽʜʨʘʭʫʚʘʪʠ ʟʘʛʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʩʤʫʛ ὔ , ʷʢʽ ʤʦʞʥʘ ʨʦ-

ʟʨʽʟʥʠʪʠ ʚ ʧʦʣʽ ʟʦʨʫ ʦʢʫʣʷʨʘ, ʪʘ 

ʟʘʥʝʩʪʠ ʾʾ ʜʦ ʪʘʙʣʠʮʽ ʪʘʙʣ. 6.1. 

 ɺʠʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʫʷʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʪʘ ʜʦʚʞʠ-

ʥʠ ʭʚʠʣʽ. ɺʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ 

d ʤʽʞ ʜʞʝʨʝʣʘʤʠ Ὓ ʪʘ Ὓ ʧʨʷʤʦ 

ʥʝʤʦʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ ʜʞʝʨʝʣʘ ʫ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʫʷʚʥʽ. ʊʦʤʫ d 

ʥʝʦʙʭʽʜʥʦ ʚʠʨʘʟʠʪʠ ʯʝʨʝʟ ʽʥʰʽ 

ʚʝʣʠʯʠʥʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʎʷ ʟʘʜʘʯʘ 

ʨʦʟʚôʷʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥ-

ʟʠ (ʨʠʩ.6.14). ʋʩʪʘʥʦʚʠʪʠ ʥʘ 

ʨʝʡʮʽ ʤʽʞ ʙʽʧʨʠʟʤʦʶ ʪʘ ʦʢʫʣʷ-

ʨʦʤ ʜʦʧʦʤʽʞʥʠʡ ʦʙôʻʢʪʠʚ (ʟʙʠ-

ʨʘʣʴʥʫ ʣʽʥʟʫ). 

 ʇʝʨʝʩʫʚʘʶʯʠ ʾʾ ʧʦ ʨʝʡʮʽ, 

ʦʪʨʠʤʘʪʠ ʚ ʧʦʣʽ ʟʦʨʫ ʦʢʫʣʷʨ ʤʽ-

ʢʨʦʤʝʪʨʘ ʜʚʽ ʷʩʢʨʘʚʽ ʪʘ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʨʽʟʢʽ ʣʽʥʽʾ (ʨʠʩ.6.15), ʱʦ 

ʻ ʜʽʡʩʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ Ὓ ʪʘ 

Ὓ ʫʷʚʥʠʭ ʢʦʛʝʨʝʥʪʥʠʭ ʜʞʝʨʝʣ 

 

ʈʠʩ.6.14. 

 

ʈʠʩ.6.15. 

ʩʪʚʦʨʝʥʠʭ ʙʽʧʨʠʟʤʦʶ Ὓ ʪʘ Ὓ. 

ʍʽʜ ʧʨʦʤʝʥʽʚ ʯʝʨʝʟ ʣʽʥʟʫ ʧʦʢʘ-

ʟʘʥʠʡ ʥʘ ʨʠʩ.6.14. ɺʽʜʩʪʘʥʴ Ὠ 

ʤʽʞ ʟʦʙʨʘʞʝʥʥʷʤʠ Ὓ ʽ Ὓ 

(ʨʠʩ.6.14 ʽ 6.15) ʤʦʞʝʤʦ ʚʞʝ ʚʠ-

ʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʫʣʷʨʤʽ-

ʢʨʦʤʝʪʨʘ. ɿʘ ʬʦʨʤʫʣʦʶ ʪʦʥʢʦʾ 

ʣʽʥʟʠ ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ, ʱʦ 

.
111

ba

l

ba

ba

baF Ö
=

Ö

+
=+=  (6.44) 
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ɿʙʽʣʴʰʝʥʥʷ ʣʽʥʟʠ 

ɜ Ͻ (6.45) 

ʇʝʨʝʤʥʦʞʫʶʯʠ ʨʽʚʥʷʥʥʷ (6.44) ʽ 

(6.45), ʦʜʝʨʞʠʤʦ ʚʠʨʘʟ ʜʣʷ d: 

d
b

Fl
d ¡

Ö
=

2
.  (6.46) 

ʗʢʱʦ ʧʽʜʩʪʘʚʠʤʦ (6.46) ʫ (6.33), 

ʦʜʝʨʞʠʤʦ ʬʦʨʤʫʣʫ ʜʣʷ ʨʦʟʨʘʭʫ-

ʥʢʫ l, ʚ ʷʢʽʡ ʚʩʽ ʚʝʣʠʯʠʥʠ ʣʝʛʢʦ 

ʚʠʤʽʨʶʶʪʴʩʷ ʥʘ ʜʦʩʣʽʜʽ: 

ʇ ϽὊЎὼ,   (6.47) 

ʘʙʦ ʚʨʘʭʫʚʘʚʰʠ, ʱʦ ὦ , 

ʬʦʨʤʫʣʫ (6.47) ʤʦʞʥʘ ʧʝʨʝʧʠʩʘ-

ʪʠ ʽ ʦʪʨʠʤʘʪʠ ʨʦʙʦʯʫ ʬʦʨʤʫʣʫ: 

ʇ
ЎὼϽὨ ὥ Ὂ

ὥὊ
 

= 
Ͻ

Ͻ (6.48) 

 ɼʦʜʘʪʢʦʚʝ ʟʘʚʜʘʥʥʷ 

(ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʚʢʘʟʽʚʢʦʶ ʚʠ-

ʢʣʘʜʘʯʘ): 

1. ʇʝʨʝʢʦʥʘʪʠʩʴ ʧʨʦ 

ʚʧʣʠʚ ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʩʪʽ ʩʚʽʪʣʘ 

ʥʘ ̔ʥʪʝʨʬʝʨʝʥʮʽʡʥʫ ʢʘʨʪʠʥʫ ʽ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʬʦʨʤʫʣʠ (6.41). 

ɼʣʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʟ 

ʬʽʣʴʪʨʦʤ ʧʽʜʨʘʭʫʚʘʪʠ ʤʘʢʩʠʤʘ-

ʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ 

ʩʤʫʛ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʦʢʫ-

ʣʷʨʽ ʤʽʢʨʦʤʝʪʨʘ ὔȢ ʇʦʪʽʤ ʧʨʠʙ-

ʨʘʪʠ ʩʚʽʪʣʦʬʽʣʴʪʨ ʽ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʫ ʢʘʨʪʠʥʫ ʚ ʙʽ-

ʣʦʤʫ ʩʚʽʪʣʽ ʇ  (0,4 0,7)ʤʢʤ. 

ɿʥʦʚʫ ʧʽʜʨʘʭʫʚʘʪʠ ʪʘ ʟʘʥʝʩʪʠ ʜʦ 

ʪʘʙʣ. 6.1 ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 

ʩʤʫʛ ὔȟ ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ. 

ʇʦʨʽʚʥʷʪʠ ὔ ʽʟ ὔ ʢʽʣʴʢʽʩʪʶ ʽʥ-

ʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ ʧʨʠ ʩʧʦʩ-

ʪʝʨʝʞʝʥʥʽ ʢʘʨʪʠʥʠ ʽʟ ʩʚʽʪʣʦʬʽʣʴ-

ʪʨʦʤ. 

 2. ʇʝʨʝʢʦʥʘʪʠʩʴ ʧʨʦ 

ʚʧʣʠʚ ʨʦʟʤʽʨʽʚ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʥʘ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʫ ʢʘʨʪʠʥʫ. ɼʣʷ 

ʮʴʦʛʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʽʥʪʝʨʬʝʨʝʥ-

ʮʽʡʥʫ ʢʘʨʪʠʥʫ ʽʟ ʩʚʽʪʣʦʬʽʣʴʪʨʦʤ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʘ 

(ʨʠʩ.6.10,ʘ) ʜʫʞʝ ʥʝʟʥʘʯʥʦ ʟʙʽ-

ʣʴʰʠʪʠ ʰʠʨʠʥʫ ʱʽʣʠʥʠ ʽ ʧʝʨʝ-
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ʢʦʥʘʪʠʩʴ, ʱʦ ʽʥʪʝʨʬʝʨʝʥʮʽʷ ʟʥʠ-

ʢʘʻ. ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʰʠʨʠʥʠ ʱʽ-

ʣʠʥʠ ʽʥʪʝʨʬʝʨʝʥʮʽʷ ʧʦʷʚʣʷʻʪʴʩʷ 

ʟʥʦʚʫ. 

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʢʦʞ-

ʥʦʛʦ ʽʟ ʟʤʽʥʥʠʭ ʩʚʽʪʣʦʬʽʣʴʪʨʽʚ: 

 1. ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ ʦʙ-

ʯʠʩʣʠʪʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʽʜʩ-

ʪʘʥʽ ʜʣʷ ὲ ʩʤʫʛ ʽʥʪʝʨʬʝʨʝʥʮʽʾ, ʷʢ 

ộὼỚ ϽВ ὼ ὼ , 

ʪʘ ʰʠʨʠʥʫ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ 

ʩʤʫʛʠ Ўὼ
ộỚ

 (ὲ ʤʦʞʝ ʙʫʪʠ 1, 2, 

é.,10 ʽ ʪ.ʜ. ʜʠʚ.ʨʠʩ.6.13). ɺʝʣʠ-

ʯʠʥʫ Ўὼ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 6.1. 

 2. ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ ʦʙ-

ʯʠʩʣʠʪʠ ʪʘ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 

6.1 ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʽ 

ʤʽʞ ʜʽʡʩʥʠʤʠ Ὓ ʽ Ὓ ʟʦʙʨʘʞʝʥ-

ʥʷʤʠ ʫʷʚʥʠʭ ʜʞʝʨʝʣ Ὓ ʪʘ Ὓ ʚ 

ʦʙôʻʢʪʠʚʽ ʦʢʫʣʷʨʘ ʤʽʢʨʦʤʝʪʨʘ 

ộὨỚ
ρ

σ
Ͻ ὨȢ 

 3. ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 6.1 

ʪʘ ʬʦʨʤʫʣʦʶ (6.48) ʨʦʟʨʘʭʫʚʘʪʠ 

ʪʘ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ ʜʦʚʞʠʥʫ 

ʭʚʠʣʽ l ʚ ʤʘʢʩʠʤʫʤʽ ʧʨʦʧʫʩʢʘʥ-

ʥʷ ʩʚʽʪʣʦʬʽʣʴʪʨʘ. 

 4. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʪʨʠ-

ʤʘʥʝ ʟʥʘʯʝʥʥʷ l ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʩʤʫʛ ὔ ʽʟ ʪʘʙʣʠʮʽ, ʟʘ 

ʬʦʨʤʫʣʦʶ (6.41) ʦʮʽʥʠʪʠ ʰʠʨʠ-

ʥʫ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ Dl ʽ ʟʘ-

ʥʝʩʪʠ ʾʾ ʜʦ ʪʘʙʣʠʮʽ 6.1. 

 5. ʈʦʟʨʘʭʫʚʘʪʠ ʥʝʚʠʟʥʘ-

ʯʝʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ 

ʭʚʠʣʽ ʜʣʷ ʦʜʥʦʛʦ ʽʟ ʬʽʣʴʪʨʽʚ. 

ɿʘʧʠʩʘʪʠ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʥʷ. (ʜʠʚ. ʜʦʜʘʪʦʢ 15) 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 1. ʋ ʯʦʤʫ ʩʫʪʴ ʷʚʠʱʘ ʽʥ-

ʪʝʨʬʝʨʝʥʮʽʾ? 

 2. ʇʨʠ ʷʢʠʭ ʫʤʦʚʘʭ ʤʘʻ 

ʤʽʩʮʝ ʷʚʠʱʝ ʽʥʪʝʨʬʝʨʝʥʮʽʾ? 

 3. ʗʢʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʷʚʠ-

ʱʝʤ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʽ ʜʦʜʘʚʘʥʥʷʤ 

ʢʦʣʠʚʘʥʴ ʦʜʥʘʢʦʚʦʛʦ ʥʘʧʨʷʤʫ ʟ 

ʦʜʥʘʢʦʚʠʤʠ ʯʘʩʪʦʪʘʤʠ? 
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 4. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʢʦʛʝʨʝ-

ʥʪʥʦʩʪʽ ʭʚʠʣʴ. ʗʢʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʦʛʝʨʝʥʪʥʠʭ ʭʚʠʣʴ? ʏʦʤʫ ʩʚʽʪ-

ʣʦʚʽ ʭʚʠʣʽ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ 

ʟʚʠʯʘʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ, ʥʝ ʢʦʛʝ-

ʨʝʥʪʥʽ? 

 5. ʗʢʽ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʥʘ-

ʟʠʚʘʶʪʴʩʷ ʤʦʥʦʭʨʦʤʘʪʠʯʥʠʤʠ? 

ʏʠ ʟʘʚʞʜʠ ʤʦʥʦʭʨʦʤʘʪʠʯʥʽ ʜʞʝ-

ʨʝʣʘ ʩʚʽʪʣʘ ʻ ʢʦʛʝʨʝʥʪʥʠʤʠ? 

 6. ʗʢʽ ʚʽʜʦʤʽ ʩʧʦʩʦʙʠ 

ʦʪʨʠʤʘʥʥʷ ʢʦʛʝʨʝʥʪʥʠʭ ʭʚʠʣʴ 

ʦʧʪʠʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ? ʇʨʠʚʝʩʪʠ 

ʧʨʠʢʣʘʜʠ. ʇʦʷʩʥʠʪʠ ʾʭ ʩʫʪʴ. 

 7. ʏʦʤʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʢʦ-

ʛʝʨʝʥʪʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʢʦʣʠʚʘʥʴ 

Ὓ ʽ Ὓ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʥʘʯʥʦ 

ʤʝʥʰʦʶ ʚʽʜʩʪʘʥʽ ʚʽʜ ʮʠʭ ʜʞʝʨʝʣ 

ʜʦ ʝʢʨʘʥʫ, ʥʘ ʷʢʦʤʫ ʩʧʦʩʪʝʨʽʛʘ-

ʻʪʴʩʷ ʽʥʪʝʨʬʝʨʝʥʮʽʷ? 

 8. ʑʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʩʚʽʪʣʦ ʫ ʚʫʟʴʢʦʤʫ ʽ ʰʠʨʦʢʦʤʫ 

ʨʦʟʫʤʽʥʥʽ? 

 9. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠ-

ʯʥʦʾ ʜʦʚʞʠʥʠ ʰʣʷʭʫ. ʑʦ ʥʘʟʠ-

ʚʘʻʪʴʩʷ ʦʧʪʠʯʥʦʶ ʽ ʛʝʦʤʝʪʨʠʯʥʦʾ 

ʨʽʟʥʠʮʝʶ ʭʦʜʫ ʧʨʦʤʝʥʽʚ (ʭʚʠʣʴ)? 

 10. ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝ-

ʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʘ? 

 11. ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʜʦʚʞʠʥʘ 

ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ ʧʨʠ ʧʝʨʝʭʦʜʽ ʽʟ 

ʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʽʥʰʝ ʟ ʨʽʟ-

ʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʣʦʤʣʝʥʥʷ. 

ɺʽʜʧʦʚʽʜʴ ʧʦʷʩʥʠʪʠ ʽ ʘʨʛʫʤʝʥʪʫ-

ʚʘʪʠ. 

12. ɿʘʧʠʩʘʪʠ ʪʘ ʧʦʷʩʥʠʪʠ 

ʫʤʦʚʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʽʜʩʠʣʝʥ-

ʥʷ ʪʘ ʧʦʩʣʘʙʣʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽ-

ʪʥʠʭ ʭʚʠʣʴ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʨʬʝʨʝ-

ʥʮʽʾ. 

 13. ʅʘ ʱʦ ʚʢʘʟʫʚʘʣʘ ʚʽʜʩʫ-

ʪʥʽʩʪʴ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʧʨʦʤʝʥʽʚ, 

ʷʢʽ ʧʦʣʷʨʠʟʦʚʘʥʽ ʫ ʚʟʘʻʤʥʦ ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʠʭ ʥʘʧʨʷʤʢʘʭ? 

 14. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʰʠʨʠ-

ʥʠ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʩʤʫʛʠ. ɺʽʜ 

ʷʢʠʭ ʚʝʣʠʯʠʥ ʟʘʣʝʞʠʪʴ ʰʠʨʠʥʘ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʩʤʫʛʠ? 

 15. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ 

ʢʦʛʝʨʝʥʪʥʦʩʪʽ ʪʘ ʜʦʚʞʠʥʠ ʢʦʛʝ-

ʨʝʥʪʥʦʩʪʽ. ʏʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘ 

ʨʽʟʥʠʮʷ ʭʦʜʫ ʜʚʦʭ ʢʦʛʝʨʝʥʪʥʠʭ 

ʧʨʦʤʝʥʽʚ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫ-

ʚʘʪʠ ʜʦʚʞʠʥʫ ʢʦʛʝʨʝʥʪʥʦʩʪʽ ʧʨʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʾ? 
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 16. ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʧʦʨʷʜʦʢ 

ʽʥʪʝʨʬʝʨʝʥʮʽʾ? ɺʽʜ ʯʦʛʦ ʚʽʥ ʟʘ-

ʣʝʞʠʪʴ? 

 17. ʇʦʷʩʥʠʪʠ, ʯʦʤʫ ʜʣʷ 

ʚʠʜʠʤʦʛʦ ʩʚʽʪʣʘ, ʜʣʷ ʷʢʦʛʦ 

Ўʇͯʇ, ʤʠ ʙʘʯʠʤʦ ʮʽʣʠʡ ʨʷʜ ʨʽʟ-

ʥʦʢʦʣʴʦʨʦʚʠʭ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ 

ʩʤʫʛ? 

 18. ʗʢ ʚʧʣʠʚʘʶʪʴ ʨʦʟʤʽʨʠ 

ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʥʘ ʷʢʽʩʪʴ ʽʥʪʝʨ-

ʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ? ʑʦ ʪʘʢʝ 

ʘʧʝʨʪʫʨʘ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʽ ʱʦ ʚʦʥʘ 

ʚʠʟʥʘʯʘʻ? 

 19. ʇʦʙʫʜʫʚʘʪʠ ʭʽʜ ʧʨʦ-

ʤʝʥʽʚ ʚʽʜ ʣʽʥʽʡʥʦʛʦ ʜʞʝʨʝʣʘ ʩʚʽ-

ʪʣʘ ʯʝʨʝʟ ʙʽʧʨʠʟʤʫ ʌʨʝʥʝʣʷ ʪʘ 

ʧʦʢʘʟʘʪʠ ʟʦʥʫ ʽʥʪʝʨʬʝʨʝʥʮʽʾ. 

 20 ʏʦʤʫ ʟʘʣʦʤʣʶʶʯʽ ʢʫʪʠ 

ʙʽʧʨʠʟʤʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʫʞʝ ʤʘ-

ʣʠʤʠ? ɺʽʜʧʦʚʽʜʴ ʘʨʛʫʤʝʥʪʫʚʘʪʠ. 

 21. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷ ʧʨʠʣʘʜʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴʩʷ ʫ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ. 

 22. ʈʦʟʢʘʞʽʪʴ ʧʦʨʷʜʦʢ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʪʘ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

 23. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ 

ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʭʚʠʣʴ ʫ ʧʨʠʨʦʜʽ ʪʘ ʪʝʭʥʽʮʽ. ʈʦʟ-

ʢʘʞʽʪʴ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʚʠʱʘ 

ʽʥʪʝʨʬʝʨʝʥʮʽʾ. 

 24. ʇʦʷʩʥʠʪʠ ʷʚʠʱʝ 

çʚʪʨʘʪʠ ʧʽʚʭʚʠʣʽè ʧʨʠ ʚʽʜʙʠʚʘʥ-

ʥʽ ʭʚʠʣʴ ʚʽʜ ʧʝʨʝʰʢʦʜʠ. 
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ʊʘʙʣʠʮʷ 6.1 

ʩʚʽʪʣʦʬʽʣʴʪʨ: ʯʝʨʚʦʥʠʡ ʟʝʣʝʥʠʡ 
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7.ɺʠʚʯʝʥʥʷ ʜʠʬʨʘʢʮʽʡʥʦʾ 

ʨʝʰʽʪʢʠ 

ʄʝʪʘ ʨʦʙʦʪʠ 

 1. ɺʠʚʯʠʪʠ ʷʚʠʱʝ ʜʠʬʨʘ-

ʢʮʽʾ ʩʚʽʪʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʬʨʘ-

ʢʮʽʡʥʦʾ ʨʝʰʽʪʢʠ. 

 2. ɺʠʟʥʘʯʠʪʠ ʩʪʘʣʫ (ʧʝʨʽ-

ʦʜ) ʜʠʬʨʘʢʮʽʡʥʦʾ ʨʝʰʽʪʢʠ. 

 3. ɺʠʟʥʘʯʠʪʠ ʜʦʚʞʠʥʠ 

ʭʚʠʣʴ ʣʽʥʽʡ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʣʘʟʝʨʽʚ. 

 4. ʈʦʟʨʘʭʫʚʘʪʠ ʢʫʪʦʚʫ ʜʠ-

ʩʧʝʨʩʽʶ (ʜʦʜʘʪʢʦʚʝ ʟʘʚʜʘʥʥʷ: 

ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʜʠʬʨʘʢʮʽʡ-

ʥʦʾ ʨʝʰʽʪʢʠ). 

5. ʈʦʟʨʘʭʫʚʘʪʠ ʥʝʚʠʟʥʘ-

ʯʝʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ 

ʭʚʠʣʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʘʟʝʨʘ. 

6. ɿʘʧʠʩʘʪʠ ʢʽʥʮʝʚʠʡ ʨʝ-

ʟʫʣʴʪʘʪ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ 

ʭʚʠʣʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʘʟʝʨʘ. 

 7. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʦ 

ʨʦʙʦʪʽ. 

ʊʝʦʨʽʷ 

ɼʠʬʨʘʢʮʽʷ ʭʚʠʣʴ 

 ɼʠʬʨʘʢʮʽʷ ʭʚʠʣʴ (ʚʽʜ 

ʣʘʪʠʥʩʴʢʦʛʦ diffractus  ʨʦʟ-

ʣʘʤʘʥʠʡ, ʟʘʣʦʤʣʝʥʠʡ), ʚ ʧʦʯʘʪ-

ʢʦʚʦʤʫ ʚʫʟʴʢʦʤʫ ʩʤʠʩʣʽ ï ʦʛʠ-

ʥʘʥʥʷ ʭʚʠʣʷʤʠ ʧʝʨʝʰʢʦʜ, ʚ ʩʫ-

ʯʘʩʥʦʤʫ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ï ʙʫʜʴ-

ʷʢʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʢʦʥʽʚ ʛʝʦ-

ʤʝʪʨʠʯʥʦʾ ʦʧʪʠʢʠ. ʇʨʠ ʪʘʢʦʤʫ 

ʟʘʛʘʣʴʥʦʤʫ ʪʣʫʤʘʯʝʥʥʽ ʜʠʬʨʘʢ-

ʮʽʷ ʭʚʠʣʴ ʧʝʨʝʧʣʽʪʘʻʪʴʩʷ ʟ ʷʚʠ-

ʱʘʤʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʨʦʟʩʽ-

ʷʥʥʷ ʭʚʠʣʴ ʚ ʥʝʦʜʥʦʨʽʜʥʠʭ ʩʝʨʝ-

ʜʦʚʠʱʘʭ. ɺʥʘʩʣʽʜʦʢ ʜʠʬʨʘʢʮʽʾ 

ʭʚʠʣʽ ʤʦʞʫʪʴ ʧʦʧʘʜʘʪʠ ʚ ʦʙʣʘʩʪʴ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʪʽʥʽ: ʦʛʠʥʘʪʠ ʧʝ-

ʨʝʰʢʦʜʠ, ʩʪʝʣʠʪʠʩʴ ʚʟʜʦʚʞ ʧʦ-

ʚʝʨʭʦʥʴ, ʧʨʦʥʠʢʘʪʠ ʯʝʨʝʟ ʥʝʚʝ-

ʣʠʢʽ ʦʪʚʦʨʠ ʚ ʝʢʨʘʥʘʭ ʽ ʪ.ʧ. ʅʘ-

ʧʨʠʢʣʘʜ, ʟʚʫʢ ʤʦʞʥʘ ʧʦʯʫʪʠ ʟʘ 

ʢʫʪʦʤ ʙʫʜʠʥʢʫ ʘʙʦ ʨʘʜʽʦʭʚʠʣʷ 

ʤʦʞʝ ʧʨʦʥʠʢʘʪʠ ʟʘ ʛʦʨʠʟʦʥʪ ʥʘ-

ʚʽʪʴ ʙʝʟ ʚʽʜʙʠʚʘʥʥʷ ʚʽʜ ʽʦʥʦʩʬʝ-

ʨʠ. ɺ ʷʚʠʱʘʭ ʜʠʬʨʘʢʮʽʾ ʩʚʽʪʣʘ, 

ʷʢ ʽ ʚ ʽʥʪʝʨʬʝʨʝʥʮʽʾ, ʥʘ ʧʝʨʰʠʡ 

ʧʣʘʥ ʚʠʩʪʫʧʘʶʪʴ ʭʚʠʣʴʦʚʽ ʚʣʘʩ-

ʪʠʚʦʩʪʽ ʩʚʽʪʣʘ. ɼʣʷ ʩʧʦʩʪʝʨʝ-

ʞʝʥʥʷ ʜʠʬʨʘʢʮʽʾ ʩʚʽʪʣʦʚʠʭ 

ʭʚʠʣʴ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʩʧʝʮʽ-

ʘʣʴʥʽ ʫʤʦʚʠ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʤʘ-

ʣʦʶ ʜʦʚʞʠʥʦʶ ʩʚʽʪʣʦʚʠʭ ʭʚʠʣʴ. 
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 ʄʽʞ ʽʥʪʝʨʬʝʨʝʥʮʽʻʶ ʽ 

ʜʠʬʨʘʢʮʽʻʶ ʥʝʤʘʻ ʩʫʪʪʻʚʦʾ ʬʽ-

ʟʠʯʥʦʾ ʨʽʟʥʠʮʽ. ʉʫʪʴ ʦʙʦʭ ʷʚʠʱ ʚ 

ʧʝʨʝʨʦʟʧʦʜʽʣʽ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʫʧʝʨʧʦʟʠʮʽʾ ʭʚʠʣʴ. 

ʏʝʨʝʟ ʽʩʪʦʨʠʯʥʽ ʧʨʠʯʠʥʠ ʧʝʨʝ-

ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʱʦ ʚʠ-

ʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʫʧʝʨʧʦʟʠʮʽʾ 

ʭʚʠʣʴ, ʱʦ ʟʙʫʜʞʫʻʪʴʩʷ ʢʽʥʮʝʚʠʤ 

ʯʠʩʣʦʤ ʜʠʩʢʨʝʪʥʠʭ ʢʦʛʝʨʝʥʪʥʠʭ 

ʭʚʠʣʴ, ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʽʥʪʝʨ-

ʬʝʨʝʥʮʽʻʶ ʭʚʠʣʴ. ʇʝʨʝʨʦʟʧʦʜʽʣ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʱʦ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʩʫʧʝʨʧʦʟʠʮʽʾ ʭʚʠʣʴ, 

ʷʢʽ ʟʙʫʜʞʫʶʪʴʩʷ ʢʦʛʝʨʝʥʪʥʠ-

ʤʠ ʜʞʝʨʝʣʘʤʠ, ʱʦ ʨʦʟʪʘʰʦʚʘ-

ʥʽ ʥʝʧʝʨʝʨʚʥo, ʧʨʠʡʥʷʪʦ ʥʘʟʠ-

ʚʘʪʠ ʜʠʬʨʘʢʮʽʻʶ ʭʚʠʣʴ. ʊʦʤʫ ʽ 

ʛʦʚʦʨʷʪʴ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦ ʽʥʪʝʨ-

ʬʝʨʝʥʮʽʡʥʫ ʢʘʨʪʠʥʫ ʚʽʜ ʜʚʦʭ 

ʚʫʟʴʢʠʭ ʱʽʣʠʥ ʽ ʧʨʦ ʜʠʬʨʘʢʮʽʡ-

ʥʫ ʢʘʨʪʠʥʫ ʚʽʜ ʦʜʥʽʻʾ ʱʽʣʠʥʠ. 

 ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʜʠʬʨʘʢʮʽʾ 

ʟʜʽʡʩʥʶʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘ 

ʪʘʢʦʶ ʩʭʝʤʦʶ (ʨʠʩ.7.1). ʅʘ ʰʣʷ-

ʭʫ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ, ʱʦ ʨʦʟʧʦ-

ʚʩʶʜʞʫʻʪʴʩʷ ʚʽʜ ʜʝʷʢʦʛʦ ʜʞʝʨʝ-

ʣʘ  Ὓ, ʨʦʟʤʽʱʫʶʪʴ ʥʝʧʨʦʟʦʨʠʡ 

ʝʢʨʘʥ ʟ ʤʘʣʠʤ ʦʪʚʦʨʦʤ, ʨʦʟʤʽʨʠ 

ʷʢʦʛʦ D (ʥʘʧʨʠʢʣʘʜ, ʧʦʨʷʜʢʫ ʘʙʦ 

ʤʝʥʰʽ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ɚ). ɿʘ ʧʝ-

ʨʝʰʢʦʜʦʶ ʨʦʟʪʘʰʦʚʘʥʠʡ ʝʢʨʘʥ, 

ʥʘ ʷʢʦʤʫ ʚʠʥʠʢʘʻ ʜʠʬʨʘʢʮʽʡʥʘ 

ʢʘʨʪʠʥʘ. 

 
ʈʠʩ.7.1. 

ʉʪʨʫʢʪʫʨʘ ʜʠʬʨʘʢʮʽʡʥʦʛʦ ʧʦʣʷ 

ʥʘ ʝʢʨʘʥʽ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʽʜʩʪʘʥʽ L ʤʽʞ ʜʞʝʨʝʣʦʤ Ὓ ʽ 

ʪʦʯʢʦʶ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʈ. ʈʦʟʨʽ-

ʟʥʷʶʪʴ ʜʠʬʨʘʢʮʽʶ ʌʨʝʥʝʣʷ, 

ʷʢʱʦ ὒͯ Ὀ ʇϳ ʽ ʜʠʬʨʘʢʮʽʶ 

ʌʨʘʫʥʛʦʬʝʨʦʚʫ ʧʨʠ ὒḻὈ ʇϳ. 

ɼʠʬʨʘʢʮʽʶ ʌʨʘʫʥʛʦʬʝʨʦʚʫ ʤʦ-
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ʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʷʢʱʦ ʤʽʞ 

ʜʞʝʨʝʣʦʤ Ὓ ʽ ʦʪʚʦʨʦʤ, ʘ ʪʘʢʦʞ 

ʤʽʞ ʦʪʚʦʨʦʤ ʽ ʝʢʨʘʥʦʤ ʨʦʟʤʽʩʪʠ-

ʪʠ ʧʦ ʟʙʠʨʘʣʴʥʽʡ ʣʽʥʟʽ ʪʘʢ, ʱʦʙ 

ʪʦʯʢʠ Ὓ ʽ P ʦʧʠʥʠʣʠʩʴ ʫ ʬʦʢʘ-

ʣʴʥʠʭ ʧʣʦʱʠʥʘʭ ʚʽʜʧʦʚʽʜʥʦʾ 

ʣʽʥʟʠ. 

ʇʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘï

ʌʨʝʥʝʣʷ. ʇʝʨʰʝ ʧʦʷʩʥʝʥʥʷ ʜʠ-

ʬʨʘʢʮʽʾ ʩʚʽʪʣʘ ʙʫʣʦ ʜʘʥʝ ʌʨʝʥʝ-

ʣʝʤ ʚ 1818 ʨ. ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ ʚʽʥ 

ʧʦʢʘʟʘʚ, ʱʦ ʢʽʣʴʢʽʩʥʝ ʦʧʠʩʘʥʥʷ 

ʜʠʬʨʘʢʮʽʡʥʠʭ ʷʚʠʱ ʤʦʞʣʠʚʝ ʥʘ 

ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ɻʶʡʛʝʥʩʘ, ʷʢ-

ʱʦ ʡʦʛʦ ʜʦʧʦʚʥʠʪʠ ʧʨʠʥʮʠʧʦʤ 

ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʚʪʦʨʠʥʥʠʭ ʭʚʠʣʴ. 

ʂʽʨʭʛʦʬ ʚ 1882 ʨ. ʜʘʚ ʩʪʨʦʛʝ ʤʘ-

ʪʝʤʘʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʠʥ-

ʮʠʧʫ ɻʶʡʛʝʥʩʘ ï ʌʨʝʥʝʣʷ. 

 ɺ ʨʘʤʢʘʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪ-

ʥʦʾ ʪʝʦʨʽʾ ʩʚʽʪʣʘ ʜʣʷ ʦʧʠʩʘʥʥʷ 

ʜʠʬʨʘʢʮʽʡʥʠʭ ʷʚʠʱ ʥʝ ʧʦʪʨʽʙʥʦ 

ʚʚʦʜʠʪʠ ʷʢʽ-ʥʝʙʫʜʴ ʥʦʚʽ ʧʨʠʥ-

ʮʠʧʠ. ɸʣʝ ʪʦʯʥʠʡ ʨʦʟʚôʷʟʦʢ ʟʘ-

ʜʘʯʽ ʧʨʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʚʽʪʣʘ 

ʥʘ ʦʩʥʦʚʽ ʨʽʚʥʷʥʴ ʄʘʢʩʚʝʣʣʘ ʽʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦ-

ʚʘʤʠ ʤʽʩʪʠʪʴ ʚʝʣʠʢʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʩʢʣʘʜʥʦʱʽ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜ-

ʢʽʚ, ʷʢʽ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝ-

ʨʝʩ, ʥʘʙʣʠʞʝʥʠʡ ʤʝʪʦʜ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʧʨʦ ʨʦʟʧʦʜʽʣ 

ʩʚʽʪʣʘ ʙʽʣʷ ʛʨʘʥʠʮʽ ʤʽʞ ʩʚʽʪʣʦʤ ʽ 

ʪʽʥʥʶ, ʱʦ ʦʩʥʦʚʘʥʠʡ ʥʘ ʧʨʠʥ-

ʮʠʧʽ ɻʶʡʛʝʥʩʘ ï ʌʨʝʥʝʣʷ, ʻ ʜʦ-

ʩʪʘʪʥʽʤ. 

 ɿʛʽʜʥʦ ʧʨʠʥʮʠʧʫ ɻʶʡʛʝʥ-

ʩʘ, ʢʦʞʥʫ ʪʦʯʢʫ, ʜʦ ʷʢʦʾ ʧʨʠʡʰ-

ʣʘ ʭʚʠʣʷ ʚʽʜ ʜʞʝʨʝʣʘ, ʤʦʞʥʘ 

ʧʨʠʡʥʷʪʠ ʟʘ ʮʝʥʪʨ ʚʪʦʨʠʥʥʠʭ 

ʭʚʠʣʴ, ʱʦ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʫ 

ʚʩʽ ʩʪʦʨʦʥʠ. ʈʝʟʫʣʴʪʫʶʯʘ ʭʚʠʣʷ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʘʢʣʘʜʘʥʥʷ 

ʚʪʦʨʠʥʥʠʭ ʭʚʠʣʴ. ɻʶʡʛʝʥʩ ʚʚʘ-

ʞʘʚ, ʱʦ ʦʢʨʝʤʽ ʚʪʦʨʠʥʥʽ ʭʚʠʣʽ 

ʥʝ ʤʘʶʪʴ ʧʝʨʽʦʜʠʯʥʦʩʪʽ, ʱʦ ʚʦ-

ʥʠ ʜʫʞʝ ʩʣʘʙʢʽ ʽ ʧʦʤʽʪʥʫ ʜʽʶ 

ʚʠʢʦʥʫʻ ʪʽʣʴʢʠ ʾʭ ʦʙʚʽʜʥʘ. ʇʨʠ 
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ʪʘʢʦʤʫ ʜʦʚʽʣʴʥʦʤʫ ʧʨʠʧʫʱʝʥʥʽ 

ʧʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ ʜʘʻ ʪʽʣʴʢʠ 

ʜʝʷʢʠʡ ʨʝʮʝʧʪ ʧʦʙʫʜʦʚʠ ʭʚʠʣʴʦ-

ʚʠʭ ʬʨʦʥʪʽʚ, ʪʦʙʪʦ ʧʦʚʝʨʭʦʥʴ, 

ʜʦ ʷʢʠʭ ʜʽʡʰʣʦ ʩʚʽʪʣʦʚʝ ʟʙʫʨʝʥ-

ʥʷ. ʇʦʙʫʜʦʚʠ ɻʶʡʛʝʥʩʘ ʥʘʛʣʷʜ-

ʥʦ ʧʦʷʩʥʶʶʪʴ ʟʘʢʦʥʠ ʧʨʷʤʦʣʽ-

ʥʽʡʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʚʽʜʙʠ-

ʚʘʥʥʷ ʽ ʟʘʣʦʤʣʝʥʥʷ ʩʚʽʪʣʘ. ɸʣʝ ʚ 

ʮʠʭ ʧʦʙʫʜʦʚʘʭ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʧʦʥʷʪʪʷ ʜʦʚʞʠʥʠ ʭʚʠʣʽ, 

ʪʦʤʫ ʚʦʥʠ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘ-

ʯʠʪʠ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʛʘʜʘ-

ʥʠʭ ʟʘʢʦʥʽʚ. 

 ʌʨʝʥʝʣʴ ʚʢʣʘʚ ʚ ʧʨʠʥʮʠʧ 

ɻʶʡʛʝʥʩʘ ʷʩʥʠʡ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ, 

ʚʽʜʢʘʟʘʚʰʠʩʴ ʚʽʜ ʰʪʫʯʥʦʛʦ ʧʨʠ-

ʧʫʱʝʥʥʷ ʧʨʦ ʦʙʚʽʜʥʫ ʚʪʦʨʠʥʥʠʭ 

ʭʚʠʣʴ, ʽ ʨʦʟʛʣʷʜʘʚ ʧʦʚʥʝ ʩʚʽʪʣʦ-

ʚʝ ʧʦʣʝ ʷʢ ʨʝʟʫʣʴʪʘʪ ʽʥʪʝʨʬʝʨʝ-

ʥʮʽʾ ʚʪʦʨʠʥʥʠʭ ʭʚʠʣʴ. ʇʨʠ 

ʮʴʦʤʫ ʥʝ ʪʽʣʴʢʠ ʦʪʨʠʤʘʚ ʬʽʟʠʯʥʝ 

ʧʦʷʩʥʝʥʥʷ ʧʨʠʥʮʠʧʫ ɻʶʡʛʝʥʩʘ 

(ʜʦ ʪʦʯʦʢ ʥʘ ʦʙʚʽʜʥʽʡ ʚʩʽ ʚʪʦ-

ʨʠʥʥʽ ʭʚʠʣʽ ʧʨʠʭʦʜʷʪʴ ʚ ʦʜʥʘʢʦ-

ʚʽʡ ʬʘʟʽ), ʘʣʝ ʽ ʟ'ʷʚʠʣʘʩʴ ʤʦʞʣʠ-

ʚʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʧʦʜʽʣʫ ʩʚʽʪ-

ʣʦʚʦʛʦ ʧʦʣʷ ʚ ʧʨʦʩʪʦʨʽ. ɺʠʚʯʘʶ-

ʯʠ ʨʦʟʧʦʜʽʣ ʩʚʽʪʣʘ ʙʽʣʷ ʤʝʞʽ ʤʽʞ 

ʩʚʽʪʣʦʤ ʽ ʪʽʥʥʶ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥ-

ʮʠʧʫ ɻʶʡʛʝʥʩʘ - ʌʨʝʥʝʣʷ, ʤʦʞ-

ʥʘ ʦʪʨʠʤʘʪʠ ʢʽʣʴʢʽʩʥʠʡ ʦʧʠʩ 

ʜʠʬʨʘʢʮʽʡʥʠʭ ʷʚʠʱ. 

 ʇʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ ï 

ʌʨʝʥʝʣʷ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʪʘʢʠʤʠ 

ʧʦʣʦʞʝʥʥʷʤʠ: 

 1) ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʘʤ-

ʧʣʽʪʫʜʠ ʩʚʽʪʣʦʚʠʭ ʢʦʣʠʚʘʥʴ, ʱʦ 

ʟʙʫʜʞʫʶʪʴʩʷ ʜʞʝʨʝʣʦʤ Ὓ ʚ ʜʦ-

ʚʽʣʴʥʽʡ ʪʦʯʮʽ ὖȟ ʜʞʝʨʝʣʦ Ὓ ʤʦ-

ʞʥʘ ʟʘʤʽʥʠʪʠ ʝʢʚʽʚʘʣʝʥʪʥʦʶ 

ʡʦʤʫ ʩʠʩʪʝʤʦʶ ʚʪʦʨʠʥʥʠʭ ʜʞʝ-

ʨʝʣ ï ʤʘʣʠʭ ʜʽʣʷʥʦʢ ὨὛ ʙʫʜʴ-

ʷʢʦʾ ʟʘʤʢʥʝʥʦʾ ʜʦʧʦʤʽʞʥʦʾ ʧʦʚʝ-

ʨʭʥʽ Ὓ ʧʨʦʚʝʜʝʥʦʾ ʪʘʢ, ʱʦʙ ʚʦʥʘ 

ʦʭʦʧʣʶʚʘʣʦ ʜʞʝʨʝʣʦ Ὓ ʽ ʥʝ 

ʦʭʦʧʣʶʚʘʣʘ ʪʦʯʢʫ ὖ, ʷʢʘ ʨʦʟʛʣʷ-

ʜʘʻʪʴʩʷ (ʨʠʩ.7.2); 
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ʈʠʩ.7.2. 

 2) ʚʪʦʨʠʥʥʽ ʜʞʝʨʝʣʘ, ʷʢʽ 

ʝʢʚʽʚʘʣʝʥʪʥʽ ʜʞʝʨʝʣʫ Ὓȟ ʢʦʛʝʨʝ-

ʥʪʥʽ ʤʽʞ ʩʦʙʦʶ, ʪʦʤʫ ʚʪʦʨʠʥʥʽ 

ʭʚʠʣʽ, ʟʙʫʜʞʝʥʽ ʥʠʤʠ, ʽʥʪʝʨʬʝ-

ʨʫʶʪʴ ʽ ʨʦʟʨʘʭʫʥʦʢ ʽʥʪʝʨʬʝʨʝʥ-

ʮʽʾ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʡ, ʷʢʱʦ Ὓ  

ʭʚʠʣʴʦʚʘ ʧʦʚʝʨʭʥʷ ʜʣʷ ʩʚʽʪʣʘ 

ʜʞʝʨʝʣʘ Ὓȟ ʦʩʢʽʣʴʢʠ ʧʨʠ ʮʴʦʤʫ 

ʬʘʟʠ ʢʦʣʠʚʘʥʴ ʚʩʽʭ ʚʪʦʨʠʥʥʠʭ 

ʜʞʝʨʝʣ ʦʜʥʘʢʦʚʽ; 

 3) ʘʤʧʣʽʪʫʜʘ ὨὉ  ʢʦʣʠ-

ʚʘʥʴ, ʱʦ ʟʙʫʜʞʫʶʪʴʩʷ ʚ ʪʦʯʮʽ ὖ 

ʚʪʦʨʠʥʥʠʤ ʜʞʝʨʝʣʦʤ, ʧʨʦʧʦʨ-

ʮʽʡʥʘ ʜʦ ʧʣʦʱʽ ʚʽʜʧʦʚʽʜʥʦʾ ʜʽʣʷ-

ʥʢʠ ʭʚʠʣʴʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʦʙʝʨʥʝ-

ʥʦ ʧʨʦʧʦʨʮʽʡʥʘ ʜʦ ʚʽʜʩʪʘʥʽ r 

ʚʽʜ ʥʝʾ ʜʦ ʪʦʯʢʠ ὖ ʽ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʢʫʪʘ ʒ ʤʽʞ ʟʦʚʥʽʰʥʴʦʶ ʥʦʨ-

ʤʘʣʣʶ  ὲᴆ  ʜʦ ʭʚʠʣʴʦʚʦʾ ʧʦʚʝʨʭʥʽ 

ʽ ʥʘʧʨʷʤʢʦʤ ʚʽʜ ʝʣʝʤʝʥʪʘ ὨὛ ʜʦ 

ʪʦʯʢʠ ὖ (ʨʠʩ.7.2): 

ὨὉ ὑʒ ὨὛÃÏÓʖὸ Ὧὶ

ɻ),  (7.1) 

ʜʝ (ʖὸ ɻ  ï ʬʘʟʘ ʢʦʣʠʚʘʥʴ 

ʚʪʦʨʠʥʥʠʭ ʜʞʝʨʝʣ  ὨὛ ʭʚʠʣʴʦʚʦʾ 

ʧʦʚʝʨʭʥʽ, ὥ ï ʚʝʣʠʯʠʥʘ, ʷʢʘ 

ʧʨʦʧʦʨʮʽʡʥʘ ʘʤʧʣʽʪʫʜʽ ʧʝʨʚʠʥ-

ʥʠʭ ʭʚʠʣʴ ʦʜʠʥʠʮʽ ʭʚʠʣʴʦʚʦʾ 

ʧʦʚʝʨʭʥʽ ʚ ʪʦʯʢʘʭ ʝʣʝʤʝʥʪʘ ʧʦ-

ʚʝʨʭʥʽ dS; K(ʒ) ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ 

ʤʦʥʦʪʦʥʥʦ ʩʧʘʜʘʻ ʚʽʜ 1 ʧʨʠ ʒ = 

0 ʜʦ 0 ʧʨʠ ʒÓ ʌȾς (ʚʪʦʨʠʥʥʽ 

ʜʞʝʨʝʣʘ ʥʝ ʚʠʧʨʦʤʽʥʶʶʪʴ ʥʘ-

ʟʘʜ); ʢʫʪ ʒ ʥʘʟʠʚʘʻʪʴʩʷ ʢʫʪʦʤ 

ʜʠʬʨʘʢʮʽʾ [9]. ɹʘʛʘʪʦ ʧʨʘʢʪʠʯʥʦ 

ʚʘʞʣʠʚʠʭ ʟʘʜʘʯ ʜʠʬʨʘʢʮʽʾ ʤʦʞʥʘ 

ʨʦʟʚôʷʟʘʪʠ ʧʨʠ ʮʠʭ ʜʦʩʠʪʴ ʟʘʛʘ-

ʣʴʥʠʭ ʧʨʠʧʫʱʝʥʥʷʭ ʚʽʜʥʦʩʥʦ 
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ὑʒȟ ʥʝ ʫʪʦʯʥʶʶʯʠ ʢʦʥʢʨʝʪʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ὑ ʚʽʜ ʒ. 

 4) ʗʢʱʦ ʯʘʩʪʠʥʘ ʧʦʚʝʨʭʥʽ 

Ὓ ʟʘʢʨʠʪʘ ʥʝʧʨʦʟʦʨʠʤʠ ʝʢʨʘʥʘ-

ʤʠ, ʪʦ ʚʦʥʘ ʥʝ ʚʠʧʨʦʤʽʥʶʻ ʝʥʝʨ-

ʛʽʶ, ʘ ʽʥʰʽ ʚʠʧʨʦʤʽʥʶʶʪʴ ʪʘʢ 

ʩʘʤʦ, ʷʢ ʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʝʢʨʘʥʽʚ. 

ɺʨʘʭʫʚʘʥʥʷ ʘʤʧʣʽʪʫʜ ʽ̔ ʬʘʟ ʚʪʦ-

ʨʠʥʥʠʭ ʭʚʠʣʴ ʜʦʟʚʦʣʷʻ ʚ ʢʦʞʥʦ-

ʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʡʪʠ 

ʘʤʧʣʽʪʫʜʫ ʨʝʟʫʣʴʪʫʶʯʦʾ ʭʚʠʣʽ ʚ 

ʜʦʚʽʣʴʥʽʡ ʪʦʯʮʽ ʧʨʦʩʪʦʨʫ, ʪʦʙʪʦ 

ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʰʠ-

ʨʝʥʥʷ ʩʚʽʪʣʘ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠ-

ʧʘʜʢʫ ʨʦʟʨʘʭʫʥʦʢ ʽʥʪʝʨʬʝʨʝʥʮʽʾ 

ʚʪʦʨʠʥʥʠʭ ʭʚʠʣʴ ʜʦʩʠʪʴ ʩʢʣʘʜ-

ʥʠʡ ʽ ʛʨʦʤʽʟʜʢʠʡ, ʦʜʥʘʢ ʜʣʷ ʨʷʜʫ 

ʚʠʧʘʜʢʽʚ ʟʥʘʭʦʜʞʝʥʥʷ ʘʤʧʣʽʪʫʜʠ 

ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʢʦʣʠʚʘʥʥʷ ʟʜʽʡʩ-

ʥʶʻʪʴʩʷ ʘʣʛʝʙʨʘʾʯʥʠʤ ʘʙʦ ʛʝʦ-

ʤʝʪʨʠʯʥʠʤ ʜʦʜʘʚʘʥʥʷʤ. ʈʝʟʫʣʴ-

ʪʫʶʯʝ ʢʦʣʠʚʘʥʥʷ ʚ ʪʦʯʮʽ P ʻ  ʩʫ-

ʧʝʨʧʦʟʠʮʽʻʶ ʢʦʣʠʚʘʥʴ  ὨὉȟ

̠̖̃̈̓̉  ʜʣʷ ʚʩʽʻʾ ʭʚʠʣʴʦʚʦʾ ʧʦ-

ʚʝʨʭʥʽ Ὓ: 

᷿ Ȣ
 (7.2) 

 ʎʷ ʬʦʨʤʫʣʘ ʻ ʘʥʘʣʽʪʠʯ-

ʥʠʤ ʚʠʨʘʟʦʤ ʧʨʠʥʮʠʧʫ ɻʶʡʛʝʥ-

ʩʘ - ʌʨʝʥʝʣʷ. 

 ɼʠʬʨʘʢʮʽʷ ʌʨʘʫʥʛʦʬʝ-

ʨʦʚʘ. ʅʘʡʙʽʣʴʰʠʡ ʧʨʘʢʪʠʯʥʠʡ 

ʽʥʪʝʨʝʩ ʤʘʶʪʴ ʜʠʬʨʘʢʮʽʡʥʽ ʷʚʠ-

ʱʘ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʧʘ-

ʜʽʥʥʽ ʥʘ ʝʢʨʘʥ (ʘʙʦ ʥʘ ʦʪʚʽʨ ʚ 

ʝʢʨʘʥʽ) ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʫʯʢʘ ʩʚʽʪ-

ʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʠʬʨʘʢʮʽʾ ʧʫʯʦʢ 

ʚʪʨʘʯʘʻ ʧʘʨʘʣʝʣʴʥʽʩʪʴ, ʪʦʙʪʦ 

ʧʦʷʚʣʷʻʪʴʩʷ ʩʚʽʪʣʦ, ʷʢʝ ʨʦʟʧʦ-

ʚʩʶʜʞʫʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʘʭ , ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ. 

ʈʦʟʧʦʜʽʣ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘ 

ʜʫʞʝ ʚʝʣʠʢʽʡ (ʚ ʛʨʘʥʠʯʥʦʤʫ ʚʠ-

ʧʘʜʢʫ ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʽʡ) ʚʽʜʩ-

ʪʘʥʽ ʚʽʜ ʝʢʨʘʥʘ ʚʽʜʧʦʚʽʜʘʻ ʜʠʬ-

ʨʘʢʮʽʾ ʌʨʘʫʥʛʦʬʝʨʘ. ʍʚʠʣʽ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʤʝ-
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ʞʝʥʥʷ ʬʨʦʥʪʫ ʧʘʜʘʶʯʦʾ çʧʣʦʩ-

ʢʦʾè ʭʚʠʣʽ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝ-

ʨʝʟ ʦʪʚʽʨ ʚ ʝʢʨʘʥʽ ʥʘʟʠʚʘʶʪʴʩʷ 

ʜʠʬʨʘʢʮʽʡʥʠʤʠ, ʘ ʥʦʨʤʘʣʽ ʜʦ 

ʾʭʥʽʭ ʭʚʠʣʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ï 

ʜʠʬʨʘʢʮʽʡʥʠʤʠ ʧʨʦʤʝʥʷʤʠ. ɺʦ-

ʥʠ ʥʝ ʽʩʥʫʶʪʴ ʚ ʨʘʤʢʘʭ ʛʝʦʤʝʪ-

ʨʠʯʥʦʾ ʦʧʪʠʢʠ. 

 ɼʠʬʨʘʢʮʽʷ ʥʘ ʦʜʥʽʡ ʱʽ-

ʣʠʥʽ. ʅʝʭʘʡ ʧʘʨʘʣʝʣʴʥʠʡ ʧʫʯʦʢ 

ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʛʦ ʩʚʽʪʣʘ ʧʘʜʘʻ 

ʥʦʨʤʘʣʴʥʦ ʥʘ ʥʝʧʨʦʟʦʨʫ ʧʣʦʩʢʫ 

ʧʦʚʝʨʭʥʶ, ʚ ʷʢʽʡ ʧʨʦʨʽʟʘʥʦ ʚʫ-

ʟʢɹʫ ʱʽʣʠʥʫ, ʱʦ ʤʘʻ ʩʪʘʣʫ ʰʠ-

ʨʠʥʫ b ʽ ʜʦʚʞʠʥʫ l  b 

(ʨʠʩ.7.3). 

 ʈʦʟʤʽʩʪʠʤʦ ʟʘ ʱʽʣʠʥʦʶ 

ʟʙʠʨʘʣʴʥʫ ʣʽʥʟʫ, ʘ ʫ ʬʦʢʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ ʣʽʥʟʠ ï ʝʢʨʘʥ. ʍʚʠʣʴʦʚʘ 

ʧʦʚʝʨʭʥʷ ʧʘʜʘʶʯʦʾ ʭʚʠʣʽ, ʧʣʦ-

ʱʠʥʘ ʱʽʣʠʥʠ ʽ ʝʢʨʘʥ ʧʘʨʘʣʝʣʴʥʽ 

ʦʜʠʥ ʦʜʥʦʤʫ. ʆʩʢʽʣʴʢʠ ʱʽʣʠʥʘ 

ʚʫʟʴʢʘ, ʢʘʨʪʠʥʘ, ʷʢʘ ʩʧʦʩʪʝʨʽʛʘ-

ʻʪʴʩʷ ʚ ʙʫʜʴ-ʷʢʽʡ ʧʣʦʱʠʥʽ, ʱʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʱʽʣʠʥʽ, ʙʫʜʝ 

ʦʜʥʘʢʦʚʦʶ. ʊʦʤʫ ʜʦʩʪʘʪʥʴʦ ʜʦʩ-

ʣʽʜʠʪʠ ʭʘʨʘʢʪʝʨ ʢʘʨʪʠʥʠ ʚ 

 

ʈʠʩ.7.3. 

ʦʜʥʽʡ ʪʘʢʽʡ ʧʣʦʱʠʥʽ, ʥʘʧʨʠʢʣʘʜ, 

ʚ ʧʣʦʱʠʥʽ ʨʠʩ.7.3. ɺʩʽ ʚʝʣʠʯʠʥʠ, 

ʱʦ ʙʫʜʫʪʴ ʚʚʦʜʠʪʠʩʴ ʚ ʧʦʜʘʣʴ-

ʰʦʤʫ, ʥʘʧʨʠʢʣʘʜ, ʢʫʪ ʒ ʤʽʞ 

ʧʨʦʤʝʥʝʤ ʽ ʦʧʪʠʯʥʦʶ ʚʽʩʩʶ ʣʽʥ-

ʟʠ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʮʽʻʾ ʧʣʦʱʠʥʠ. 

ʉʢʦʨʠʩʪʘʻʤʦʩʴ ʘʥʘʣʽʪʠʯʥʠʤ ʚʠ-

ʨʘʟʦʤ ʧʨʠʥʮʠʧʫ ɻʶʡʛʝʥʩʘ -

ʌʨʝʥʝʣʷ (ʬʦʨʤʫʣʘ (7.1)). ʈʦ-

ʟʽʙôʻʤʦ ʚʽʜʢʨʠʪʫ ʯʘʩʪʠʥʫ ʭʚʠ-

ʣʴʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʧʘʨʘʣʝʣʴʥʽ 
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ʢʨʘʶ ʱʽʣʠʥʠ ʝʣʝʤʝʥʪʘʨʥʽ ʟʦʥʠ, 

ʰʠʨʠʥʘ ʷʢʠʭ dὼ. 

 ɺʪʦʨʠʥʥʽ ʭʚʠʣʽ, ʱʦ ʧʦʩʠ-

ʣʘʶʪʴʩʷ ʮʠʤʠ ʟʦʥʘʤʠ ʚ ʥʘʧʨʷʤ-

ʢʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʫʪʦʤ ʒ, 

ʟʙʝʨʫʪʴʩʷ ʚ ʪʦʯʮʽ ʝʢʨʘʥʫ ʈ 

(ʨʠʩ.7.3). ʃʽʥʟʘ ʟʙʠʨʘʻ ʫ ʬʦʢʘʣʴ-

ʥʽʡ ʧʣʦʱʠʥʽ ʧʣʦʩʢʽ (ʘ ʥʝ ʩʬʝʨʠ-

ʯʥʽ) ʭʚʠʣʽ. ʊʦʤʫ ʤʥʦʞʥʠʢ 1/r  ώ 

ʚʠʨʘʟʽ (7.1) ʜʣʷ ὨὉ ʜʣʷ ʚʠʧʘʜʢʫ 

ʜʠʬʨʘʢʮʽʾ ʌʨʘʫʥʛʦʬʝʨʘ ʙʫʜʝ 

ʚʽʜʩʫʪʥʽʡ. ʗʢʱʦ ʦʙʤʝʞʠʪʠʩʴ 

ʨʦʟʛʣʷʜʦʤ ʥʝʚʝʣʠʢʠʭ ʢʫʪʽʚ ʒ, 

ʢʦʝʬʽʮʽʻʥʪ ὑʒ  ʫ ʬʦʨʤʫʣʽ (7.1) 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʦʩʪʽʡʥʠʤ ʽ 

ʧʨʠʡʥʷʪʠ ʟʘ ʦʜʠʥʠʮʶ. ʊʦʜʽ ʘʤʧ-

ʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ, ʷʢʽ ʟʙʫʜʞʫʶʪʴ-

ʩʷ ʟʦʥʦʶ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʝʢʨʘ-

ʥʫ, ʙʫʜʫʪʴ ʟʘʣʝʞʘʪʠ ʚʽʜ ʧʣʦʱʽ 

ʟʦʥ. ʇʣʦʱʘ ʧʨʦʧʦʨʮʽʡʥʘ ʰʠʨʠʥʽ 

ʟʦʥʠ ὨὼȢ ʆʪʞʝ, ʘʤʧʣʽʪʫʜʘ ʢʦʣʠ-

ʚʘʥʥʷ ὨὉ, ʷʢʝ ʟʙʫʜʞʫʻʪʴʩʷ ʟʦ-

ʥʦʶ, ʰʠʨʠʥʘ ʷʢʦʾ Ὠὼȟ ʚ ʣʶʙʽʡ 

ʪʦʯʮʽ ʝʢʨʘʥʫ ʤʘʻ ʚʠʜ ὥὨὼȾὦ. 

ʊʫʪ  ὥ ʘʤʧʣʽʪʫʜʘ ʭʚʠʣʽ, ʷʢʘ ʧʘ-

ʜʘʻ ʥʘ ʱʽʣʠʥʫ. 

 ʊʝʧʝʨ ʚʠʟʥʘʯʠʤʦ ʬʘʟʦʚʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʦʣʠʚʘʥʥʷʤ 

ὨὉ. ʉʧʽʚʩʪʘʚʠʤʦ ʬʘʟʠ ʢʦʣʠ-

ʚʘʥʴ, ʷʢʽ ʟʙʫʜʞʫʶʪʴʩʷ ʚ ʪʦʯʮʽ ʈ 

ʝʣʝʤʝʥʪʘʨʥʠʤʠ ʟʦʥʘʤʠ ʟ ʢʦʦʨ-

ʜʠʥʘʪʘʤʠ 0  ̔ὼ (ʨʠʩ.7.3). ʆʧʪʠʯʥʽ 

ʰʣʷʭʠ OP  ̔ QP ʦʜʥʘʢʦʚʽ. ʊʦʤʫ 

ʨʽʟʥʠʮʷ ʬʘʟ ʤʽʞ ʢʦʣʠʚʘʥʥʷʤʠ, 

ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ, ʫʪʚʦʨʶʻʪʴʩʷ 

ʥʘ ʰʣʷʭʫ æ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ 

ὼÓÉÎʒ (ʨʠʩ.7.3). ʗʢʱʦ ʬʘʟʫ ʢʦ-

ʣʠʚʘʥʴ, ʱʦ ʟʙʫʜʞʫʻʪʴʩʷ ʝʣʝʤʝʥ-

ʪʘʨʥʦʶ ʟʦʥʦʶ, ʷʢʘ ʧʨʠʤʠʢʘʻ ʜʦ 

ʣʽʚʦʛʦ ʢʨʘʶ ʱʽʣʠʥʠ (ὼ π), 

ʧʨʠʡʥʷʪʠ ʖt, ʪʦ ʬʘʟʘ ʢʦʣʠʚʘʥʴ, 

ʷʢʘ ʟʙʫʜʞʫʻʪʴʩʷ ʟʦʥʦʶ ʟ ʢʦʦʨ-

ʜʠʥʘʪʦʶ ὼ, ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ: 

ʖὸ ςʌ
Ў

ʇ
ʖὸ

ςʌ

ʇ
ὼÓÉÎʒȟ 

ʜʝ ɚ ï ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʚ ʜʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 
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 ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʣʠʚʘʥʥʷ, 

ʱʦ ʟʙʫʜʞʫʶʪʴʩʷ ʝʣʝʤʝʥʪʘʨʥʦʶ 

ʟʦʥʦʶ ʟ ʢʦʦʨʜʠʥʘʪʦʶ ὼ, ʚ ʪʦʯʮʽ 

P, ʧʦʣʦʞʝʥʥʷ ʷʢʦʾ ʥʘ ʝʢʨʘʥʽ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʢʫʪʦʤ ʒ, ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʝ ʫ ʚʠʛʣʷʜʽ 

ὨὉ
ὥ

ὦ
ÃÏÓʖὸ

ςʌ

ʇ
ὼÓÉÎʒ ὨὼȢ 

ɿʛʽʜʥʦ ʧʨʠʥʮʠʧʫ ɻʶʡʛʝʥʩʘ ï 

ʌʨʝʥʝʣʷ (7.2) ʨʝʟʫʣʴʪʫʶʯʝ ʢʦ-

ʣʠʚʘʥʥʷ, ʷʢʝ ʟʙʫʜʞʫʻʪʴʩʷ ʚ ʪʦʯʮʽ 

ʈ ʚʽʜʢʨʠʪʦʶ ʜʽʣʷʥʢʦʶ ʭʚʠʣʴʦʚʦʾ 

ʧʦʚʝʨʭʥʽ, ʟʥʘʡʜʝʤʦ, ʧʨʦʽʥʪʝʛʨʫ-

ʚʘʚʰʠ ὨὉ ʧʦ ʚʩʽʡ ʰʠʨʠʥʽ ʱʽʣʠ-

ʥʠ: 

ừ
Ử
Ừ

Ử
ứ Ὁ ᷿ ÃÏÓʖὸ ὼÓÉÎʒ Ὠὼ

 ÓÉÎʖὸ ὦÓÉÎʒ ÓÉÎʖὸ

ὥ
 ϳ

ϳ
ÃÏÓʖὸ Ȣ

 

ʇʨʠ ʮʴʦʤʫ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ 

ʬʦʨʤʫʣʘ: 

ÓÉÎɻ ÓÉÎɼ ςÓÉÎ
ɻ ɼ

ς
ϽÃÏÓ

ɻ ɼ

ς
Ͻ 

ɸʤʧʣʽʪʫʜʘ ὃ  ʨʝʟʫʣʴʪʫʶʯʦʛʦ 

ʢʦʣʠʚʘʥʥʷ ʚ ʪʦʯʮʽ ʈ, ʧʦʣʦʞʝʥʥʷ 

ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʫʪʦʤ ʒ, ʙʫʜʝ: 

ὃ ὥ
 ϳ

ϳ
Ȣ (7.3) 

 ɼʣʷ ʪʦʯʢʠ, ʷʢʘ ʣʝʞʠʪʴ 

ʥʘʚʧʨʦʪʠ ʮʝʥʪʨʘ ʣʽʥʟʠ, ʒ=0. ʇʽ-

ʜʩʪʘʥʦʚʢʘ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʬʦ-

ʨʤʫʣʫ (7.3) ʜʘʻ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽ-

ʪʫʜʠ ὥ. ʎʝʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʧʨʦʩʪʠʤ ʰʣʷ-

ʭʦʤ. ʇʨʠ  ʒ = 0 ʢʦʣʠʚʘʥʥʷ ʚʽʜ 

ʚʩʽʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʟʦʥ ʧʨʠʭʦ-

ʜʷʪʴ ʚ ʪʦʯʢʫ ʈ ʚ ʦʜʥʘʢʦʚʽʡ ʬʘʟʽ. 

ʊʦʤʫ ʘʤʧʣʽʪʫʜʘ ʨʝʟʫʣʴʪʫʶʯʦʛʦ 

ʢʦʣʠʚʘʥʥʷ ʜʦʨʽʚʥʶʻ ʘʣʛʝʙʨʘʾʯ-

ʥʽʡ ʩʫʤʽ ʘʤʧʣʽʪʫʜ ʢʦʣʠʚʘʥʴ, ʷʢʽ 

ʜʦʜʘʶʪʴʩʷ. 

 ʇʨʠ ʟʥʘʯʝʥʥʷʭ ʒ, ʷʢʽ ʟʘ-

ʜʦʚʽʣʴʥʷʶʪʴ ʫʤʦʚʽ ʌὦÓÉÎʒȾʇ

Ὧʌ, ʪʦʙʪʦ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ 

╫Ἳἱἶ ▓ Ὧ ρȟςȟȣ ȟ

 (7.4) 

ʘʤʧʣʽʪʫʜʘ ὃ  ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʤʦʚʘ (7.4) ʚʠʟʥʘ-

ʯʘʻ ʧʦʣʦʞʝʥʥʷ ʤʽʥʽʤʫʤʽʚ ʘʤʧʣʽ-

ʪʫʜʠ (ʽʥʪʝʥʩʠʚʥʦʩʪʽ). ɺʽʜʟʥʘʯʠ-
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ʤʦ, ʱʦ bÓÉÎʒ ʻ ʨʽʟʥʠʮʷ ʭʦʜʫ æ 

ʧʨʦʤʝʥʽʚ, ʷʢʽ ʡʜʫʪʴ ʚ ʪʦʯʢʫ ὖ ʚʽʜ 

ʢʨʘʾʚ ʱʽʣʠʥʠ (ʜʠʚ. ʨʠʩ.7.3).  

 ʋʤʦʚʫ (7.4) ʣʝʛʢʦ ʦʪʨʠ-

ʤʘʪʠ ʽʟ ʥʘʩʪʫʧʥʠʭ ʤʽʨʢʫʚʘʥʴ. 

ʗʢʱʦ ʨʽʟʥʠʮʷ ʭʦʜʫ Ў ʚʽʜ ʢʨʘʾʚ 

ʱʽʣʠʥʠ ʜʦʨʽʚʥʶʻ Ὧʇ, ʚʽʜʢʨʠʪʫ 

ʯʘʩʪʠʥʫ ʭʚʠʣʴʦʚʦʾ ʧʦʚʝʨʭʥʽ ʤʦ-

ʞʥʘ ʨʦʟʙʠʪʠ ʥʘ 2k ʦʜʥʘʢʦʚʠʭ ʟʘ 

ʰʠʨʠʥʦʶ ʟʦʥ, ʧʨʠʯʦʤʫ ʨʽʟʥʠʮʷ 

ʭʦʜʫ ʚʽʜ ʢʨʘʾʚ ʢʦʞʥʦʾ ʟʦʥʠ ʙʫʜʝ 

ʜʦʨʽʚʥʶʚʘʪʠ ʇȾς (ʨʠʩ.7.4), ʷʢʠʡ 

ʚʠʢʦʥʘʥʠʡ ʜʣʷ k =2. 

 

ʈʠʩ.7.4. 

 ʂʦʣʠʚʘʥʥʷ ʚʽʜ ʢʦʞʥʦʾ 

ʧʘʨʠ ʩʫʩʽʜʥʽʭ ʟʦʥ ʚʟʘʻʤʥʦ ʢʦʤ-

ʧʝʥʩʫʶʪʴ ʦʜʥʝ ʦʜʥʦʛʦ, ʪʘʢ ʱʦ 

ʨʝʟʫʣʴʪʫʶʯʘ ʘʤʧʣʽʪʫʜʘ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ. ʗʢʱʦ ʜʣʷ ʪʦʯʢʠ ὖ ʨʽʟʥʠʮʷ 

ʭʦʜʫ æ ʜʦʨʽʚʥʶʻ Ὧ ρςϳ ʇ, 

ʯʠʩʣʦ ʟʦʥ ʙʫʜʝ ʥʝʧʘʨʥʠʤ, ʜʽʷ 

ʦʜʥʽʻʾ ʽʟ ʥʠʭ ʙʫʜʝ ʥʝʢʦʤʧʝʥʩʦ-

ʚʘʥʦʶ ʽ ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʤʘ-

ʢʩʠʤʫʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ɯʥʪʝʥʩʠʚ-

ʥʽʩʪʴ ʩʚʽʪʣʘ ʧʨʦʧʦʨʮʽʡʥʘ  ʢʚʘʜ-

ʨʘʪʫ ʘʤʧʣʽʪʫʜʠ. ʆʪʞʝ, ʫ ʚʽʜʧʦ-

ʚʽʜʥʦʩʪʽ ʟ (7.3) 

Ὅ Ὅ
ϳ

ϳ
ȟ (7.5) 

ʜʝ Ὅ ὥ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚ ʮʝʥ-

ʪʨʽ ʜʠʬʨʘʢʮʽʡʥʦʾ ʢʘʨʪʠʥʠ (ʥʘ-

ʚʧʨʦʪʠ ʮʝʥʪʨʘ ʣʽʥʟʠ),  Ὅ  ʽʥʪʝ-

ʥʩʠʚʥʽʩʪʴ ʚ ʪʦʯʮʽ, ʧʦʣʦʞʝʥʥʷ 

ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʘʥʠʤ ʟʥʘʯʝʥ-

ʥʷʤ ʒ. 

 

ʈʠʩ.7.5. 

 ɯʟ ʬʦʨʤʫʣʠ (7.5) ʦʪʨʠʤʫ-

ʻʪʴʩʷ, ʱʦ Ὅ Ὅ. ʎʝ ʦʟʥʘʯʘʻ, 



223 
 

ʱʦ ʜʠʬʨʘʢʮʽʡʥʘ ʢʘʨʪʠʥʘ ʩʠʤʝʪ-

ʨʠʯʥʘ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘ ʣʽʥʟʠ. 

 ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ (7.5) ʟʦ-

ʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ.7.5. ʇʦ ʦʩʽ ʘʙʩ-

ʮʠʩ ʚʽʜʢʣʘʜʝʥʽ ʟʥʘʯʝʥʥʷ  ÓÉÎʒ, 

ʧʦ ʦʩʽ ʦʨʜʠʥʘʪ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ὍȢ ʄʽʞ ʤʽʥʽʤʫʤʘʤʠ ʽʥʪʝʥʩʠʚʥʦ-

ʩʪʽ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫʤʦʚʦʶ 

(7.4), ʟʥʘʭʦʜʷʪʴʩʷ ʤʘʢʩʠʤʫʤʠ 

ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ. ɰʭ ʧʦʣʦʞʝʥʥʷ 

ʟʥʘʭʦʜʷʪʴʩʷ ʽʟ ʫʤʦʚʠ: 

πȟ̅  ̆   ό ȟ  ʘ 

Ὅ Ὅ ÓÉÎό όϳ Ȣ 

ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ Ὅ ʧʦ u ʽ ʧʨʠ-

ʨʽʚʥʶʚʘʥʥʷ ʧʦʭʽʜʥʦʾ ʜʦ ʥʫʣʷ ʜʘʻ 

ʨʽʚʥʷʥʥʷ ÔÇό ό, ʷʢʝ ʤʘʻ ʢʦʨʝʥʽ 

ό πȠ ό ρȟτσʌȠό ςȟτφʌȠ 

ό σȟτχʌ ʽ ʪ.ʜ. ʎʝ ʜʘʻ, ʱʦ ʜʣʷ 

ʤʘʢʩʠʤʫʤʽʚ 

ÓÉÎʒ πȠ ÓÉÎʒ

ρȟτσʇȠ  ÓÉÎʒ ςȟτφʇȠ  

  ÓÉÎʒ σȟτχʇ  ʽ ʪ.ʜ. 

ʇʨʘʢʪʠʯʥʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

ʤʘʢʩʠʤʫʤʠ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʩʝʨʝ-

ʜʠʥʽ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʤʽʥʽʤʫʤʘʤʠ. 

ɿʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚ ʤʘʢ-

ʩʠʤʫʤʘʭ ʰʚʠʜʢʦ ʩʧʘʜʘʻ ʽʟ ʟʙʽ-

ʣʴʰʝʥʥʷʤ ʧʦʨʷʜʢʫ. ɰʭ ʚʽʜʥʦ-

ʰʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʤʦʞʥʘ ʚʠʨʘʟʠ-

ʪʠ ʫ ʚʠʛʣʷʜʽ  

   ȡ ȟ Ḋ ȟ Ḋ ȣ
 Ḋ ϳ  ȡ ϳ ȡ 

 (7.6) 

ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʽʟ (7.5). 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʘ 

ʯʘʩʪʠʥʘ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ ʟʦʩʝ-

ʨʝʜʞʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʩʤʫʟʽ ʤʽʞ 

ʤʽʥʽʤʫʤʘʤʠ ʧʦʨʷʜʢʽʚ k= 1, ʪʦʙ-

ʪʦ ʚ ʤʝʞʘʭ ʢʫʪʽʚ ʒ ʒ

ʒȟ̅  ̆ÓÉÎʒ ʇȾὦ. ʂʫʪʦʚʘ 

ʰʠʨʠʥʘ ʤʘʢʩʠʤʫʤʫ ʟʤʝʥʰʫʻʪʴʩʷ 

ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʰʠʨʠʥʠ b ʱʽʣʠ-

ʥʠ, ʷʢʱʦ ʒḺρȟ̓  ̏ʒ ʇὦϳ . 

ʎʝʥʪʨʘʣʴʥʠʡ ʤʘʢʩʠʤʫʤ ʩʪʘʻ 

ʨʽʟʢʠʤ, ʧʝʨʰʽ ʤʽʥʽʤʫʤʠ ʧʨʠʩʫ-

ʚʘʶʪʴʩʷ ʙʣʠʞʯʝ ʜʦ ʮʝʥʪʨʘ ʢʘʨ-

ʪʠʥʠ. ɺʠʩʦʪʘ ʤʘʢʩʠʤʫʤʘ ʽʥʪʝʥ-
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ʩʠʚʥʦʩʪʽ ʧʨʦʧʦʨʮʽʡʥʘ ʢʚʘʜʨʘʪʫ 

ʰʠʨʠʥʠ ʱʽʣʠʥʠ, ʪʘʢ ʷʢ ʟʨʦʩʪʘʶ-

ʯʠʡ ʧʨʦʧʦʨʮʽʡʥʦ b ʩʚʽʪʣʦʚʠʡ 

ʧʦʪʽʢ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʚ ʤʝʞʘʭ 

ʩʧʘʜʥʦʛʦ ʢʫʪʘ (ʒͯ ρὦϳ). ɺʽʜʥʦʩ-

ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʟʤʽʥʥʦʶ: ʨʦʟʧʦʜʽʣ ʩʚʽʪʣʘ ʧʦ 

ʤʘʢʩʠʤʫʤʘʭ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ 

(7.6) ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʠʨʠʥʠ 

ʱʽʣʠʥʠ. ʇʨʠ ʟʚʫʞʝʥʥʽ ʱʽʣʠʥʠ 

ʢʘʨʪʠʥʘ ʨʦʟʰʠʨʶʻʪʴʩʷ, ʘ ʾʾ ʷʩʢ-

ʨʘʚʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ. ʂʽʣʴʢʽʩʪʴ 

ʤʽʥʽʤʫʤʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʰʠʨʠʥʠ 

ʱʽʣʠʥʠ b ʜʦ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ɚ. ɯʟ 

ʫʤʦʚʠ (7.4) ʚʠʭʦʜʠʪʴ, ʱʦ 

ÓÉÎʒ ʇȾὦȢ ʄʦʜʫʣʴ ÓÉÎʒ ʥʝ 

ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʦʜʠʥʠʮʶ. 

ʊʦʤʫ  ὯʇȾὦ ρ, ʟʚʽʜʢʠ 

Ὧ ὦȾʇȢ  (7.7) 

 ʇʨʠ ʰʠʨʠʥʽ ʱʽʣʠʥʠ, ʷʢʘ 

ʤʝʥʰʘ ʜʦʚʞʠʥʠ ʭʚʠʣʽ, ʤʽʥʽʤʫʤʠ 

ʚʟʘʛʘʣʽ ʥʝ ʚʠʥʠʢʘʶʪʴ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʘ 

ʤʦʥʦʪʦʥʥʦ ʩʧʘʜʘʻ ʚʽʜ ʩʝʨʝʜʠʥʠ 

ʢʘʨʪʠʥʠ ʜʦ ʾʾ ʢʨʘʾʚ. ʗʢʱʦ b 2ɚ, 

ʪʦ k ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ 1 ʽ 

2. ʎʝ ʟʥʘʯʠʪʴ, ʱʦ ʙʫʜʫʪʴ ʧʨʦʷʚ-

ʣʷʪʠʩʴ ʯʦʪʠʨʠ ʤʽʥʽʤʫʤʠ ʽ ʟʘ ʱʽ-

ʣʠʥʦʶ ʙʫʜʝ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠʩʴ 

ʪʨʠ ʢʦʛʝʨʝʥʪʥʠʭ ʧʫʯʢʠ ʩʚʽʪʣʘ 

(ʮʝʥʪʨʘʣʴʥʠʡ ʽ ʜʚʘ ʙʽʯʥʠʭ ʤʘʢ-

ʩʠʤʫʤʠ). 

 ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦ-

ʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʦʮʽʥʢʠ ʜʠ-

ʬʨʘʢʮʽʡʥʦʾ ʨʦʟʙʽʞʥʦʩʪʽ ʧʫʯʢʽʚ 

ʩʚʽʪʣʘ, ʰʠʨʠʥʘ ʷʢʠʭ ʦʙʤʝʞʝʥʘ, 

ʥʘʧʨʠʢʣʘʜ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʭʦ-

ʜʞʝʥʥʷ ʯʝʨʝʟ ʜʽʘʬʨʘʛʤʫ. ʆʩʥʦʚ-

ʥʘ ʯʘʩʪʠʥʘ ʩʚʽʪʣʦʛʦ ʧʦʪʦʢʫ ʧʨʠ-

ʭʦʜʠʪʴʩʷ ʥʘ ʮʝʥʪʨʘʣʴʥʠʡ ʜʠʬʨʘ-

ʢʮʽʡʥʠʡ ʤʘʢʩʠʤʫʤ, ʪʦʤʫ ʡʦʛʦ 

ʰʠʨʠʥʫ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʷʢ ʦʮʽ-

ʥʢʫ ʢʫʪʦʚʦʾ ʨʦʟʙʽʞʥʦʩʪʽ æʒ ʧʫʯ-

ʢʘ ʟ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ a: 

Ўʒͯ ʇὥϳȢ   (7.8) 

ʎʝ ʢʫʪʦʚʝ ʨʦʟʰʠʨʝʥʥʷ ʧʫʯʢʘ 

ʦʙʫʤʦʚʣʝʥʝ ʭʚʠʣʴʦʚʦʶ ʧʨʠʨʦ-
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ʜʦʶ ʩʚʽʪʣʘ ʽ ʡʦʛʦ ʚ ʧʨʠʥʮʠʧʽ ʥʝ 

ʤʦʞʥʘ ʫʩʫʥʫʪʠ ʧʨʠ ʟʘʜʘʥʽʡ ʰʠ-

ʨʠʥʽ ʧʝʨʝʨʽʟʫ ʧʫʯʢʘ. ʉʪʨʦʛʦ ʧʘ-

ʨʘʣʝʣʴʥʠʭ ʩʚʽʪʣʦʚʠʭ ʧʫʯʢʽʚ ʥʝ 

ʽʩʥʫʻ. ʅʘ ʰʣʷʭʫ, ʜʦʚʞʠʥʘ ʷʢʦʾ ὰ, 

ʧʫʯʦʢ ʟʘʟʥʘʻ ʜʠʬʨʘʢʮʽʡʥʦʛʦ ʨʦ-

ʟʰʠʨʝʥʥʷ ʧʦʨʷʜʢʫ ὰЎʒ ʇὰȾὥ. 

ʎʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʤʦʞʥʘ ʟʥʝʭ-

ʪʫʚʘʪʠ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʚʦʥʦ 

ʤʘʣʝ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʚʦʶ 

ʰʠʨʠʥʦʶ ʧʫʯʢʘ, ʪʦʙʪʦ ʧʨʠ  ὰ

ЎʒḺὥȟ ʘʙʦ ʇὰḺὥȢ ɺ ʪʘʢʠʭ 

ʫʤʦʚʘʭ ʧʫʯʦʢ ʧʨʠʙʣʠʟʥʦ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʧʘʨʘʣʝʣʴʥʠʤ ʽ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠ ʜʣʷ ʡʦʛʦ ʦʧʠʩʘʥʥʷ ʛʝʦ-

ʤʝʪʨʠʯʥʫ ʦʧʪʠʢʫ. 

 ʇʫʯʦʢ ʩʚʽʪʣʘ ʟ ʤʽʥʽʤʘʣʴʥʦ 

ʤʦʞʣʠʚʦʶ ʧʨʠ ʜʘʥʦʤʫ ʜʽʘʤʝʪʨʽ 

ʘ ʢʫʪʦʚʦʶ ʨʦʟʙʽʞʥʽʩʪʶ Ўʒͯ ʇȾὥ 

ʬʦʨʤʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʥʪʝʨ-

ʬʝʨʝʥʮʽʾ ʚʪʦʨʠʥʥʠʭ ʭʚʠʣʴ ʚʽʜ 

ʚʩʴʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

ʊʘʢʘ ʽʥʪʝʨʬʝʨʝʥʮʽʷ ʤʦʞʣʠʚʘ 

ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʩʚʽʪʣʦʚʽ ʢʦʣʠ-

ʚʘʥʥʷ ʢʦʛʝʨʝʥʪʥʽ ʧʦ ʚʩʴʦʤʫ ʧʦ-

ʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʫ ʧʫʯʢʘ. ɺʠʩʦ-

ʢʘ ʧʨʦʩʪʦʨʦʚʘ ʢʦʛʝʨʝʥʪʥʽʩʪʴ 

ʣʘʟʝʨʥʦʛʦ ʧʫʯʢʘ ʦʙʫʤʦʚʣʝʥʘ ʩʘ-

ʤʦʶ ʧʨʠʨʦʜʦʶ ʧʨʦʮʝʩʫ ʚʠʧʨʦ-

ʤʽʥʶʚʘʥʥʷ ʩʚʽʪʣʘ (ʚʠʤʫʰʝʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ) ʽ ʧʦʷʩʥʶʻ ʡʦʛʦ 

ʤʘʣʫ ʨʦʟʙʽʞʥʽʩʪʴ. 

 ʗʢʱʦ ʧʣʦʩʢʘ ʭʚʠʣʷ ʧʘʜʘʻ 

ʥʘ ʱʽʣʠʥʫ ʧʦʭʠʣʦ ʧʽʜ ʢʫʪʦʤ ʒᴂ 

ʜʦ ʥʦʨʤʘʣʽ, ʪʦ ʨʽʟʥʠʮʷ ʭʦʜʫ ʤʽʞ 

ʚʪʦʨʠʥʥʠʤʠ ʭʚʠʣʷʤʠ, ʷʢʽ ʨʦʟʧʦ-

ʚʩʶʜʞʫʶʪʴʩʷ ʚʽʜ ʢʨʘʾʚ ʱʽʣʠʥʠ ʚ 

ʥʘʧʨʷʤʢʫ ʒ, ʙʫʜʝ ὦÓÉÎʒ

ÓÉÎʒᴂ. ʋʤʦʚʘ ʜʠʬʨʘʢʮʽʡʥʠʭ 

ʤʽʥʽʤʫʤʽʚ ʟʘʤʽʩʪʴ (7.4) ʧʨʠʡʤʘʻ 

ʚʠʜ ὦÓÉÎʒ ÓÉÎʒᴂ Ὧʇ. ʂʫʪʦ-

ʚʠʡ ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʷʢ ʽ 

ʨʘʥʽʰʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ 

(7.5), ʚ ʷʢʽʡ ʪʝʧʝʨ ÓÉÎʒ ʩʣʽʜ ʟʘ-

ʤʽʥʠʪʠ ʥʘ ÓÉÎʒ ÓÉÎʒᴂ. ʎʝʥʪʨʘ-

ʣʴʥʠʡ ʤʘʢʩʠʤʫʤ ʜʠʬʨʘʢʮʽʡʥʦʾ 

ʢʘʨʪʠʥʠ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʨʠ 



226 
 

ʒ = ʒᴂ, ʪʦʙʪʦ ʚ ʥʘʧʨʷʤʢʫ ʧʘʜʘʶ-

ʯʦʾ ʭʚʠʣʽ. 

 ɼʠʬʨʘʢʮʽʡʥʘ ʨʝʰʽʪʢʘ. 

ɺʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥ-

ʥʷ ʤʘʻ ʷʚʠʱʝ ʜʠʬʨʘʢʮʽʾ ʌʨʘʫʥ-

ʛʦʬʝʨʘ ʥʘ ʩʠʩʪʝʤʽ ʽʟ ʚʝʣʠʢʦʾ ʢʽ-

ʣʴʢʦʩʪʽ ʧʘʨʘʣʝʣʴʥʠʭ ʱʽʣʠʥ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʜʥʘʢʦʚʠʭ ʚʽʜʩ-

ʪʘʥʷʭ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. ʊʘʢ ʧʦʙʫ-

ʜʦʚʘʥʘ ʥʘʡʧʨʦʩʪʽʰʘ ʜʠʬʨʘʢʮʽʡ-

ʥʘ ʨʝʰʽʪʢʘ, ʷʢʫ ʚʠʛʦʪʦʚʠʚ ʚ 

1786 ʨ. ʘʩʪʨʦʥʦʤ ʈʽʪʪʝʥʛʘʫʟ, ʙʫ-

ʣʘ ʫ ʚʠʛʣʷʜʽ ʥʘʪʷʛʥʫʪʠʭ ʥʘ ʨʘʤʢʫ 

ʧʘʨʘʣʝʣʴʥʠʭ ʪʦʥʢʠʭ ʜʨʦʪʠʥ. ʇʦ-

ʯʠʥʘʶʯʠ ʟ ʌʨʘʫʥʛʦʬʝʨʘ, ʷʢʠʡ 

ʚʠʢʦʥʘʚ ʚ 1821ʨ. ʧʝʨʰʽ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʬʨʘʢ-

ʮʽʡʥʦʛʦ ʩʧʝʢʪʨʦʩʢʦʧʘ, ʨʝʰʽʪʢʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʤʝʪʦʜʦʤ ʥʘʥʝʩʝʥ-

ʥʷ ʰʪʨʠʭʽʚ ʥʘ ʧʦʚʝʨʭʥʶ ʩʢʣʷʥʦʾ 

ʘʙʦ ʤʝʪʘʣʽʯʥʦʾ ʧʣʘʩʪʠʥʢʠ. ɼʠʬ-

ʨʘʢʮʽʡʥʦʶ ʨʝʰʽʪʢʦʶ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʧʨʠʩʪʨʽʡ, 

ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʩʪʦʨʦʚʫ ʧʝ-

ʨʽʦʜʠʯʥʫ ʤʦʜʫʣʷʮʽʶ ʧʘʜʘʶʯʦʾ 

ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ ʟʘ ʘʤʧʣʽʪʫʜʦʶ 

ʘʙʦ ʬʘʟʦʶ. ɺʽʜʩʪʘʥʴ d ʤʽʞ ʩʝʨʝ-

ʜʠʥʘʤʠ ʩʫʩʽʜʥʽʭ ʱʽʣʠʥ ʥʘʟʠʚʘ-

ʻʪʴʩʷ ʧʝʨʽʦʜʦʤ ʨʝʰʽʪʢʠ (ʨʠʩ.7.6). 

 

ʈʠʩ.7.6. 

 ʈʦʟʪʘʰʫʻʤʦ ʧʘʨʘʣʝʣʴʥʦ 

ʜʦ ʨʝʰʽʪʢʠ ʟʙʠʨʘʣʴʥʫ ʣʽʥʟʫ, ʚ 

ʬʦʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʷʢʦʾ ʧʦʩʪʘ-

ʚʠʤʦ ʝʢʨʘʥ. ɿ'ʷʩʫʻʤʦ ʭʘʨʘʢʪʝʨ 

ʜʠʬʨʘʢʮʽʡʥʦʾ ʢʘʨʪʠʥʠ, ʷʢʘ 

ʦʪʨʠʤʫʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʧʨʠ ʧʘ-

ʜʽʥʥʷ ʥʘ ʨʝʰʽʪʢʫ ʧʣʦʩʢʦʾ ʩʚʽʪʣʦ-

ʚʦʾ ʭʚʠʣʽ (ʜʣʷ ʧʨʦʩʪʦʪʠ ʙʫʜʝʤʦ 

ʚʚʘʞʘʪʠ, ʱʦ ʭʚʠʣʷ ʧʘʜʘʻ ʥʘ ʨʝ-

ʰʽʪʢʫ ʥʦʨʤʘʣʴʥʦ). ʂʦʞʥʘ ʽʟ ʱʽ-
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ʣʠʥ ʜʘʩʪʴ ʥʘ ʝʢʨʘʥʽ ʢʘʨʪʠʥʫ, ʷʢʘ 

ʦʧʠʩʫʻʪʴʩʷ ʢʨʠʚʦʶ, ʟʦʙʨʘʞʝʥʦʶ 

ʥʘ ʨʠʩ.7.5. ʂʘʨʪʠʥʠ ʚʽʜ ʚʩʽʭ ʱʽ-

ʣʠʥ ʧʨʠʡʜʫʪʴʩʷ ʥʘ ʦʜʥʝ ʽ ʪʝ ʩʘʤʝ 

ʤʽʩʮʝ ʝʢʨʘʥʫ (ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʦ-

ʣʦʞʝʥʥʷ ʱʽʣʠʥʠ, ʮʝʥʪʨʘʣʴʥʠʡ 

ʤʘʢʩʠʤʫʤ ʣʝʞʠʪʴ ʥʘʚʧʨʦʪʠ 

ʮʝʥʪʨʘ ʣʽʥʟʠ). 

 ʗʢʱʦ ʢʦʣʠʚʘʥʥʷ, ʷʢʽ ʧʨʠ-

ʭʦʜʷʪʴ ʚ ʪʦʯʢʫ ὖ ʚʽʜ ʨʽʟʥʠʭ ʱʽ-

ʣʠʥ, ʙʫʣʠ ʙ ʥʝʢʦʛʝʨʝʥʪʥʽ, ʪʦ ʨʝ-

ʟʫʣʴʪʫʶʯʘ ʢʘʨʪʠʥʘ ʚʽʜ ὔ ʱʽʣʠʥ 

ʚʽʜʨʽʟʥʷʣʘʩʴ ʙʠ ʚʽʜ ʢʘʨʪʠʥʠ, ʷʢʘ 

ʩʪʚʦʨʶʻʪʴʩʷ ʦʜʥʽʻʶ ʱʽʣʠʥʦʶ, 

ʪʽʣʴʢʠ ʪʠʤ, ʱʦ ʚʩʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʨʦʩʣʠ ʙʠ ʚ ὔ ʨʘʟ. ʆʜʥʘʢ ʢʦʣʠ-

ʚʘʥʥʷ ʚʽʜ ʨʽʟʥʠʭ ʱʽʣʠʥ ʻ ʚ ʙʽʣʴ-

ʰʽʡ ʯʠ ʤʝʥʰʽʡ ʤʽʨʽ ʢʦʛʝʨʝʥʪʥʽ; 

ʪʦʤʫ ʨʝʟʫʣʴʪʫʶʯʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʙʫʜʝ ʚʽʜʤʽʥʥʘ ʚʽʜ ὔὍ Ὅ  ʽʥ-

ʪʝʥʩʠʚʥʽʩʪʴ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ 

ʦʜʥʽʻʶ ʱʽʣʠʥʦʶ, ʬʦʨʤʫʣʘ (7.5)). 

 ɺ ʧʦʜʘʣʴʰʦʤʫ ʤʠ ʙʫʜʝʤʦ 

ʚʚʘʞʘʪʠ, ʱʦ ʩʚʽʪʣʦʚʽ ʢʦʣʠʚʘʥʥʷ 

ʧʘʜʘʶʯʦʾ ʭʚʠʣʽ ʧʦ ʚʩʴʦʤʫ ʾʾ ʧʦ-

ʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʫ ʻ ʢʦʛʝʨʝʥʪʥʽ 

ʽ ʧʝʨʝʨʽʟ ʥʘʙʘʛʘʪʦ ʧʝʨʝʚʠʱʫʻ 

ʜʦʚʞʠʥʫ ʨʝʰʽʪʢʠ, ʪʘʢ ʱʦ ʢʦʣʠ-

ʚʘʥʥʷ ʚʽʜ ʚʩʽʭ ʱʽʣʠʥ ʤʦʞʥʘ ʚʚʘ-

ʞʘʪʠ ʢʦʛʝʨʝʥʪʥʠʤʠ ʦʜʥʝ ʚʽʜʥʦʩ-

ʥʦ ʦʜʥʦʛʦ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʝ-

ʟʫʣʴʪʫʶʯʝ ʢʦʣʠʚʘʥʥʷ ʚ ʪʦʯʮʽ ὖ, 

ʧʦʣʦʞʝʥʥʷ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʢʫʪʦʤ ʒ, ʙʫʜʝ ʩʫʤʘ ὔ ʢʦʣʠʚʘʥʴ ʟ 

ʦʜʥʘʢʦʚʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ ὃ  

(7.3), ʟʩʫʥʫʪʠʤʠ ʦʜʥʝ ʚʽʜʥʦʩʥʦ 

ʦʜʥʦʛʦ ʧʦ ʬʘʟʽ ʥʘ ʦʜʥʫ ʽ ʪʫ ʞ 

ʚʝʣʠʯʠʥʫ ɿ. 

 ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʾ ʙʘʛʘʪʦ-

ʧʨʦʤʝʥʝʚʦʾ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʻ ʪʘ-

ʢʠʡ ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘ 

ʝʢʨʘʥʽ 

Ὅ̄̑́̓Ὅ
ϳ

ϳ
Ͻ     (7.9) 

ɯʟ ʨʠʩ.7.6 ʚʠʜʥʦ, ʱʦ ʨʽʟʥʠʮʷ ʭʦ-

ʜʫ ʚʽʜ ʩʫʩʽʜʥʽʭ ʱʽʣʠʥ ʜʦʨʽʚʥʶʻ 

Ў ὨÓÉÎʒ. ʆʪʞʝ, ʨʽʟʥʠʮʷ ʬʘʟ 

ɿ Ў ὨÓÉÎʒȟ  (7.10) 
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ʜʝ ʇ ï ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʚ ʜʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

 ʇʽʜʩʪʘʚʠʚʰʠ ʫ ʬʦʨʤʫʣʫ 

(7.9) ʚʠʨʘʟ (7.5) ʜʣʷ Ὅ ʽ (7.10) 

ʜʣʷ ɿȟ ʦʪʨʠʤʘʻʤʦ, ʱʦ 

̨̙̑̆̓  
ϳ

ϳ
 Ͻ

              Ͻ 
ϳ

ϳ
ȟ
   (7.11) 

ʜʝ Ὅ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʱʦ ʩʪʚʦ-

ʨʶʻʪʴʩʷ ʦʜʥʽʻʶ ʱʽʣʠʥʦʶ ʥʘ-

ʚʧʨʦʪʠ ʮʝʥʪʨʘ ʣʽʥʟʠ. ʇʝʨʰʠʡ 

ʤʥʦʞʥʠʢ ʚ (7.11) ʧʝʨʝʪʚʦʨʶʻʪʴ-

ʩʷ ʚ ʥʫʣʴ ʚ ʪʦʯʢʘʭ, ʜʣʷ ʷʢʠʭ ʚʠ-

ʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ (7.4). ɺ ʮʠʭ 

ʪʦʯʢʘʭ ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʷʢʘ ʩʪʚʦ-

ʨʶʻʪʴʩʷ ʢʦʞʥʦʶ ʽʟ ʱʽʣʠʥ ʦʢʨʝ-

ʤʦ, ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

 ɼʨʫʛʠʡ ʤʥʦʞʥʠʢ ʚ (7.11) 

ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ ὔ  ʚ ʪʦʯʢʘʭ, 

ʷʢʽ ʟʘʜʦʚʽʣʴʥʷʶʪʴ ʫʤʦʚʽ  

▀Ἳἱἶ  □ ,  (7.12) 

ʜʝ ά πȟρȟςȟȣ Ȣ  

 ʋʤʦʚʘ (7.12) ʚʠʟʥʘʯʘʻ 

ʧʦʣʦʞʝʥʥʷ ʤʘʢʩʠʤʫʤʽʚ ʽʥʪʝʥʩʠ-

ʚʥʦʩʪʽ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʛʦʣʦʚ-

ʥʠʤʠ. ʏʠʩʣʦ ά ʚʠʟʥʘʯʘʻ ʧʦʨʷ-

ʜʦʢ ʛʦʣʦʚʥʦʛʦ ʤʘʢʩʠʤʫʤʘ. ʄʘʢ-

ʩʠʤʫʤ ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ ʪʽʣʴʢʠ 

ʦʜʠʥ, ʤʘʢʩʠʤʫʤʽʚ 1-ʛʦ, 2-ʛʦ ʽ ʪ. 

ʜ. ʧʦʨʷʜʢʽʚ ʻ ʧʦ ʜʚʘ. ɯʟ (7.11) 

ʚʠʪʽʢʘʻ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʛʦʣʦʚ-

ʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʚ ὔ  ʨʘʟ ʙʽʣʴʰʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ Ὅ, ʷʢʫ ʜʘʻ ʦʜʥʘ 

ʱʽʣʠʥʘ ʚ ʥʘʧʨʷʤʢʫ, ʱʦ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʢʫʪʦʤ ʒ. 

 ʂʨʽʤ ʤʽʥʽʤʫʤʽʚ, ʷʢʽ ʚʠ-

ʟʥʘʯʘʶʪʴʩʷ ʫʤʦʚʦʶ (7.4), ʚ ʧʨʦ-

ʤʽʞʢʫ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʛʦʣʦʚʥʠʤʠ 

ʤʘʢʩʠʤʫʤʘʤʠ ʻ ʧʦ (ὔ ρ)-ʤʫ 

ʜʦʜʘʪʢʦʚʦʤʫ ʤʽʥʽʤʫʤʫ. ʎʽ ʤʽʥʽ-

ʤʫʤʠ ʚʠʥʠʢʘʶʪʴ ʚ ʪʠʭ ʥʘʧʨʷʤ-

ʢʘʭ, ʜʣʷ ʷʢʠʭ ʢʦʣʠʚʘʥʥʷ ʚʽʜ ʦʢ-

ʨʝʤʠʭ ʱʽʣʠʥ ʚʟʘʻʤʥʦ ʛʘʩʷʪʴ ʦʜ-

ʥʝ ʦʜʥʦʛʦ. ʋʤʦʚʘ ʜʦʜʘʪʢʦʚʠʭ 

ʤʽʥʽʤʫʤʽʚ ʥʘʩʪʫʧʥʘ: 

ὨÓÉÎʒ ʇȟ  (7.13) 

ʜʝ  Ὧ ρȟςȟȣȟὔ ρȟὔ ρȟ é, 
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ςὔ ρȟ ςὔ ρȟȣ Ȣ 

 ʋ ʬʦʨʤʫʣʽ (7.13) Ὧ 

ʧʨʠʡʤʘʻ ʚʩʽ ʮʽʣʦʯʠʩʣʝʥʥʽ ʟʥʘ-

ʯʝʥʥʷ, ʢʨʽʤ 0, ὔ, 2 ὔ, é , ʪʦʙʪʦ 

ʪʠʭ, ʧʨʠ ʷʢʠʭ ʫʤʦʚʘ (7.13) ʧʝʨʝ-

ʭʦʜʠʪʴ ʚ (7.12). ʆʪʞʝ, ʤʽʞ ʜʚʦʤʘ 

ʩʫʩʽʜʥʽʤʠ ʛʦʣʦʚʥʠʤʠ ʤʘʢʩʠʤʫ-

ʤʘʤʠ ʟʥʘʭʦʜʠʪʴʩʷ ὔ ρ ʜʦʜʘʪ-

ʢʦʚʠʭ ʤʽʥʽʤʫʤʽʚ ʽ ὔ ς ʚʪʦʨʠʥ-

ʥʠʭ ʤʘʢʩʠʤʫʤʽʚ. ʅʘ ʥʠʭ ʥʘʢʣʘ-

ʜʘʪʠʤʫʪʴʩʷ ʤʽʥʽʤʫʤʠ, ʱʦ ʚʠʥʠ-

ʢʘʶʪʴ ʧʨʠ ʜʠʬʨʘʢʮʽʾ ʚʽʜ ʦʜʥʽʻʾ 

ʱʽʣʠʥʠ. ɯʟ ʬʦʨʤʫʣ (7.4) ʽ (7.12) 

ʚʠʜʥʦ, ʱʦ ʛʦʣʦʚʥʠʡ ʤʘʢʩʠʤʫʤ 

m ʛʦ ʧʦʨʷʜʢʫ ʟʙʽʛʘʻʪʴʩʷ ʟ 

Ὧ ʠʤ ʤʽʥʽʤʫʤʦʤ ʚʽʜ ʦʜʥʽʻʾ ʱʽ-

ʣʠʥʠ, ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚ-

ʥʽʩʪʴ: 

Ὧ

ὦ

ά

Ὠ
ȟ   ́̂ ̏  

ά

Ὧ

Ὠ

ὦ
Ͻ 

 ʅʘ ʨʠʩ.7.7 ʥʘʚʝʜʝʥʠʡ 

ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ Ὅ ʚʽʜ 

ÓÉÎʒ ʜʣʷ ὔ  τ  ̔Ὠὦ σȢϳ  ʇʫʥ-

ʢʪʠʨʥʘ ʢʨʠʚʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝ-

ʨʝʟ ʚʝʨʰʠʥʠ ʛʦʣʦʚʥʠʭ ʤʘʢʩʠʤʫ-

ʤʽʚ, ʟʦʙʨʘʞʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʷʢʘ 

ʟʫʤʦʚʣʝʥʘ ʜʠʬʨʘʢʮʽʻʶ ʥʘ ʦʜʥʽʡ 

ʱʽʣʠʥʽ. ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ.7.7 ʧʨʠ 

ʚʽʜʥʦʰʝʥʥʽ ὨȾὦ σ ʛʦʣʦʚʥʽ ʤʘ-

ʢʩʠʤʫʤʠ 3-ʛʦ, 6-ʛʦ, ʪʦʱʦ ʧʦʨʷʜ-

ʢʽʚ ʟʙʽʛʘʶʪʴʩʷ ʟ ʤʽʥʽʤʫʤʘʤʠ ʽʥ-

ʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ ʦʜʥʽʻʾ ʱʽʣʠʥʠ, 

ʪʦʤʫ ʮʽ ʤʘʢʩʠʤʫʤʠ ʟʥʠʢʘʶʪʴ. 

 

ʈʠʩ.7.7. 

ʏʠʤ ʙʽʣʴʰʝ ʱʽʣʠʥ N ,  ʪʠʤ ʙʽʣʴ-

ʰʘ ʢʽʣʴʢʽʩʪʴ ʩʚʽʪʣʦʚʦʾ ʝʥʝʨʛʽʾ 

ʧʨʦʡʜʝ ʯʝʨʝʟ ʨʝʰʽʪʢʫ, ʪʠʤ ʙʽʣʴ-

ʰʝ ʤʽʥʽʤʫʤʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʞ 

ʩʫʩʽʜʥʽʤʠ ʛʦʣʦʚʥʠʤʠ ʤʘʢʩʠʤʫ-

ʤʘʤʠ, ʪʠʤ ʽʥʪʝʥʩʠʚʥʽʰʠʤʠ ʽ ʛʦʩ-

ʪʨʽʰʠʤʠ ʙʫʜʫʪʴ ʤʘʢʩʠʤʫʤʠ. 

ʆʩʢʽʣʴʢʠ ÓÉÎʒ ʥʝ ʤʦʞʝ ʙʫʪʠ ʙʽ-
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ʣʴʰʝ ʚʽʜ ʦʜʠʥʠʮʽ, ʪʦ ʢʽʣʴʢʽʩʪʴ 

ʛʦʣʦʚʥʠʭ ʤʘʢʩʠʤʫʤʽʚ: 

ά ὨȾʇȢ 

 ʗʢʱʦ ʜʠʬʨʘʢʮʽʡʥʫ ʨʝʰʽ-

ʪʢʫ ʦʩʚʽʪʣʶʁʪʴ ʙʽʣʠʤ ʩʚʽʪʣʦʤ, 

ʪʦ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʇ ʧʦʣʦ-

ʞʝʥʥʷ ʚʩʽʭ ʛʦʣʦʚʥʠʭ ʤʘʢʩʠʤʫ-

ʤʽʚ, ʢʨʽʤ ʮʝʥʪʨʘʣʴʥʦʛʦ, ʥʝ ʟʙʽ-

ʛʘʶʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ. ʊʦʤʫ 

ʮʝʥʪʨʘʣʴʥʠʡ ʤʘʢʩʠʤʫʤ ʤʘʻ ʚʠ-

ʛʣʷʜ ʙʽʣʦʾ ʩʤʫʞʢʠ, ʘ ʚʩʽ ʽʥʰʽ  

ʨʘʡʜʫʞʥʠʭ ʩʤʫʞʦʢ, ʷʢʽ ʥʘʟʠʚʘ-

ʶʪʴ ʜʠʬʨʘʢʮʽʡʥʠʤʠ ʩʧʝʢʪʨʘʤʠ 

ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʦʱʦ ʧʦʨʷʜ-

ʢʽʚ (ʨʠʩ.7.8). ʋ ʤʝʞʘʭ ʢʦʞʥʦʾ 

ʩʤʫʞʢʠ ʟʘʙʘʨʚʣʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ 

 

ʈʠʩ.7.8. 

ʚʽʜ ʬʽʦʣʝʪʦʚʦʛʦ ʙʽʣʷ ʚʥʫʪʨʽʰ-

ʥʴʦʛʦ ʢʨʘʶ, ʷʢʠʡ ʥʘʡʙʣʠʞʯʠʡ ʜʦ 

ʤʘʢʩʠʤʫʤʫ ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ, 

ʜʦ ʯʝʨʚʦʥʦʛʦ  ʙʽʣʷ ʟʦʚʥʽʰʥʴʦ-

ʛʦ ʢʨʘʶ. ʅʘ ʨʠʩ.7.8 ʟʦʙʨʘʞʝʥʦ 

ʮʝʥʪʨʘʣʴʥʠʡ ʪʘ ʜʚʘ ʛʦʣʦʚʥʽ ʤʘʢ-

ʩʠʤʫʤʠ ʽ ʟʘʟʥʘʯʝʥʦ ʾʭʥʻ ʟʘʙʘʨʚ-

ʣʝʥʥʷ (ʬ ʬʦ̔ʣʝʪʦʚʠʡ, ʯʯʝʨʚʦ-

ʥʠʡ). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʰʽʪʢʠ 

 ʂʫʪʦʚʦʶ ʜʠʩʧʝʨʩʽʻʶ ʥʘ-

ʟʠʚʘʻʪʴʩʷ ʚʝʣʠʯʠʥʘ 

Ὀ
ɿʒ

ɿʇ
ȟ 

ʜʝ ɿʒ ï ʢʫʪʦʚʘ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʜʚʦʤʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʣʽʥʽʷʤʠ, 

ʷʢʠʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʦʚʞʠʥʠ 

ʭʚʠʣʴ ʇ ̨ ʇ ɿʇ  (ʨʠʩ.7.9). 

 ʇʨʦʜʠʬʝʨʝʥʮʽʶʚʘʚʰʠ 

ʬʦʨʤʫʣʫ (7.12) ʧʦ ʇ ʧʨʠ ʩʪʘʣʦʤʫ 

άȟ ʦʪʨʠʤʘʻʤʦ: 

d ÃÏÓʒϽɿʒ άɿʇȢ 

ɿʚʽʜʩʠ 

Ὀ  Ȣ  (7.14) 

 ʗʢʱʦ ʢʫʪʠ ʜʠʬʨʘʢʮʽʾ ʒ 

ʤʘʣʽ, ʪʦ ÃÏÓʒ ρ    ̔
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ʈʠʩ.7.9 

Ὀ ά ȟ  (7.15) 

ʜʝ ὰ ï ʜʦʚʞʠʥʘ ʨʦʙʦʯʦʾ ʜʽʣʷʥʢʠ 

ʨʝʰʽʪʢʠ, ʷʢʘ ʤʽʩʪʠʪʴ ὔ ï 

ʰʪʨʠʭʽʚ. 

 ɯʟ ʚʠʨʘʟʫ (7.15) ʚʠʜʥʦ, ʱʦ 

ʢʫʪʦʚʘ ʜʠʩʧʝʨʩʽʷ ʦʙʝʨʥʝʥʦ ʧʨʦ-

ʧʦʨʮʽʡʥʘ ʧʝʨʽʦʜʫ ʨʝʰʽʪʢʠ d ʽ 

ʯʠʤ ʚʠʱʠʡ ʧʦʨʷʜʦʢ ʩʧʝʢʪʨʘ ά, 

ʪʠʤ ʙʽʣʴʰʘ ʜʠʩʧʝʨʩʽʷ. 

 ʃʽʥʽʡʥʦʶ ʜʠʩʧʝʨʩʽʻʶ 

ʥʘʟʠʚʘʶʪʴ ʚʝʣʠʯʠʥʫ 

Ὀ ȟ (7.16) 

ʜʝ ɿὰ  ʣʽʥ̔ʡʥʘ ʚʽʜʩʪʘʥʴ ʥʘ ʝʢʨʘ-

ʥʽ ʤʽʞ ʜʚʦʤʘ ʤʘʢʩʠʤʫʤʘʤʠ ʦʜ-

ʥʦʛʦ ʡ ʪʦʛʦ ʩʘʤʦʛʦ ʧʦʨʷʜʢʫ ʪ 

ʜʣʷ ʭʚʠʣʴ ʇ ̨ ʇ ɿʇ (ʨʠʩ.7.9). 

ʗʢʱʦ ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ ʣʽʥʟʠ, ʫ 

ʬʦʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʷʢʦʾ ʩʧʦʩʪʝ-

ʨʽʛʘʻʪʴʩʷ ʜʠʬʨʘʢʮʽʡʥʘ ʢʘʨʪʠʥʘ 

ʜʦʨʽʚʥʶʻ F, ʪʦ ɿὰ Ὂɿʒ  É   

Ὀ Ὂ ὊὈ Ὂ Ͻ (7.17) 

 ɼʠʩʧʝʨʩʽʡʥʦʶ ʦʙʣʘʩʪʶ 

ʩʧʝʢʪʨʘʣʥɹʦʛʦ ʧʨʠʣʘʜʫ, ʟʦʢʨʝʤʘ 

ʜʠʬʨʘʢʮʽʡʥʦʾ ʨʝʰʽʪʢʠ, ʥʘʟʠʚʘ-

ʻʪʴʩʷ ʰʠʨʠʥʘ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫ æɚ, ʚ ʷʢʦʤʫ ʩʧʝʢʪʨʠ ʥʝ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ. ʅʝʭʘʡ ʜʦʚʞʠʥʠ 

ʩʚʽʪʣʦʚʠʭ ʭʚʠʣʴ, ʱʦ ʧʘʜʘʶʪʴ ʥʘ 

ʨʝʰʽʪʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ 

ʚʽʜ ɚ ʜʦ  ʇ ʇ Ўʇ. ɯʥʪʝʨʚʘʣ Ўʇ 

ʙʫʜʝ ʜʠʩʧʝʨʩʽʡʥʦʶ ʦʙʣʘʩʪʶ ʨʝ-

ʰʽʪʢʠ ʪʦʜʽ, ʢʦʣʠ ʣʽʚʠʡ ʢʨʘʡ ʩʧʝ-

ʢʪʨʘ (m 1) ʛʦ ʧʦʨʷʜʢʫ ʜʣʷ ʜʦ-

ʚʞʠʥʠ ʭʚʠʣʽ ʇ ʟʙʽʛʘʪʠʤʝʪʴʩʷ ʟ 

ʧʨʘʚʠʤ ʢʨʘʻʤ ʩʧʝʢʪʨʘ ʪ ʛʦ ʧʦ-

ʨʷʜʢʫ ʜʣʷ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʇ. 

 ʎʶ ʫʤʦʚʫ ʤʦʞʥʘ ʟʛʽʜʥʦ 

(7.12) ʟʘʧʠʩʘʪʠ ʪʘʢ: 

ὨÓÉÎʒ άʇȟ ὨÓÉÎʒ ά ρʇȢ 

ɿʚʽʜʩʠ 

άʇ= ά ρʇȟ 
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ʇ ʇ Ўʇ ʇȾάȢ 

ʅʘʡʤʝʥʰʘ ʨʽʟʥʠʮʷ ʜʦʚ-

ʞʠʥ ʭʚʠʣʴ ʜʚʦʭ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʣʽʥʽʡ ɿʇ, ʧʨʠ ʷʢʽʡ ʩʧʝʢʪʨʘʣʴʥʠʡ 

ʧʨʠʣʘʜ ʨʦʟʜʽʣʷʻ ʾʭ ʦʢʨʝʤʦ, ʥʘʟʠ-

ʚʘʻʪʴʩʷ ʩʧʝʢʪʨʘʣʴʥʦʶ ʨʦʟʜʽʣʷʶ-

ʯʦʶ ʚʽʜʩʪʘʥʥʶ, ʘ ʚʝʣʠʯʠʥʘ 

Ὑ   (7.18) 

 ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʧʨʠʣʘ-

ʜʫ. 

 

ʈʠʩ.7.10. 

 ɼʣʷ ʜʠʬʨʘʢʮʽʡʥʦʾ ʨʝʰʽʪ-

ʢʠ ʈʝʣʝʡ ʟʘʧʨʦʧʦʥʫʚʘʚ ʪʘʢʠʡ 

ʢʨʠʪʝʨʽʡ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʦʟʜʽ-

ʣʝʥʥʷ: ʩʧʝʢʪʨʘʣʴʥʽ ʣʽʥʽʾ ʟ ʜʦʚ-

ʞʠʥʘʤʠ ʭʚʠʣʴ ɚ  ̔ ʇ  ʇ ɿʇ  

ʚʚʘʞʘʶʪʴʩʷ ʨʦʟʜʽʣʝʥʠʤʠ, ʷʢʱʦ 

ʛʦʣʦʚʥʠʡ ʤʘʢʩʠʤʫʤ ʜʠʬʨʘʢʮʽʡ-

ʥʦʾ ʢʘʨʪʠʥʠ ʜʣʷ ʭʚʠʣʽ ʟ ʜʦʚʞʠ-

ʥʦʶ ʇ ʟʙʛ̔ʘʻʪʴʩʷ ʟʘ ʩʚʦʾʤ ʨʦʟʤʽ-

ʱʝʥʥʷʤ ʟ ʧʝʨʰʠʤ ʜʠʬʨʘʢʮʽʡʥʠʤ 

ʤʽʥʽʤʫʤʦʤ ʪʦʛʦ ʩʘʤʦʛʦ ʧʦʨʷʜʢʫ 

ʜʣʷ ʭʚʠʣʽ ʟ ʜʦʚʞʠʥʦʶ ʇ, ʘ ʽʥʪʝ-

ʥʩʠʚʥʽʩʪʴ ʚ ʧʨʦʤʽʞʢʫ ʤʽʞ ʤʘʢ-

ʩʠʤʫʤʘʤʠ ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ, 

ʥʽʞ 80% ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʘʢ-

ʩʠʤʫʤʫ (ʨʠʩ.7.10).  

 ʅʝʭʘʡ ʛʦʣʦʚʥʠʡ ʤʘʢʩʠ-

ʤʫʤ m ʛʦ ʧʦʨʷʜʢʫ ʜʣʷ ʭʚʠʣʽ ʟ 

ʇ  ʇ ɿʇ (ʬʦʨʤʫʣʘ (7.12)) 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʤʽʩʮʽ ʧʝʨʰʦʛʦ 

ʤʽʥʽʤʫʤʫ (ʬʦʨʤʫʣʘ (7.13) (Ὧ

ρ)) ʩʧʝʢʪʨʘ ʪʦʛʦ ʩʘʤʦʛʦ ʧʦʨʷʜʢʫ 

ʜʣʷ ʭʚʠʣʽ ʟ ʇ: 

ὨÓÉÎʒ άʇȟ 

    ὨÓÉÎʒ ά
ρ

ὔ
ʇȢ 

ɿʚʽʜʩʠ 

άʇ ɿʇ  ά ʇ. 

ʊʦʙʪʦ 

ɿʇ
ʇ

άὔ
Ͻ 
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 ʊʦʜʽ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 

ʨʝʰʽʪʢʠ 

  Ὑ άὔȢ  (7.19) 

 ʆʪʞʝ, ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 

ʨʝʰʽʪʢʠ ʧʨʦʧʦʨʮʽʡʥʘ ʧʦʨʷʜʢʫ 

ʩʧʝʢʪʨʘ m ʽ ʯʠʩʣʫ ὔ ʱʽʣʠʥ 

(ʰʪʨʠʭʽʚ). ʆʩʢʽʣʴʢʠ  ὔ ὰȾὨ, ʘ 

ά  ὨÓÉÎʒȾʇ ʪʦ 

Ὑ άὔ
ὰ

Ὠ
Ͻ
 ὨÓÉÎʒ

ʇ
    ̨ 

Ὑ
ὰÓÉÎʒ

ʇ
ȟ 

ʜʝ ʒ  ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʫʪ 

ʜʠʬʨʘʢʮʽʾ (ʒ ωπЈ. ʊʦʤʫ, 

ʤʘʢʩʠʤʘʣʴʥʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 

ʨʝʰʽʪʢʠ ʙʫʜʝ: 

Ὑ ʇȾɿʇ ὰʇϳ. (7.20) 

 ʅʘ ʨʠʩ.7.11 ʩʧʽʚʩʪʘʚʣʝʥʥʽ 

ʜʠʬʨʘʢʮʽʡʥʽ ʢʘʨʪʠʥʠ, ʷʢʽ ʦʪʨʠ-

ʤʫʶʪʴʩʷ ʜʣʷ ʜʚʦʭ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʣʽʥʽʡ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʨʝʰʽ-

ʪʦʢ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʥʘʯʝʥʥʷʤ 

ʜʠʩʧʝʨʩʽʾ Ὀ  ʽ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪ-

ʥʽʩʪʶ R. ʈʝʰʽʪʢʠ I ʽ II ʤʘʶʪʴ 

ʦʜʥʘʢʦʚʫ R (ʫ ʥʠʭ ʦʜʥʘʢʦʚʘ ʢʽ-

ʣʴʢʽʩʪʴ ʱʽʣʠʥ N), ʘʣʝ ʨʽʟʥʫ ʜʠʩ-

ʧʝʨʩʽʶ (ʫ ʨʝʰʽʪʢʠ I ʧʝʨʽʦʜ d ʫ 

ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʠʡ, ʚʽʜʧʦʚʽʜʥʦ 

  

ʈʠʩ.7.11. 

ʜʠʩʧʝʨʩʽʷ Ὀ  ʚ ʜʚʘ ʨʘʟʠ ʤʝʥʰʘ, 

ʥʽʞ ʫ ʨʝʰʽʪʢʠ II). ʈʝʰʽʪʢʠ II  ʪʘ 

III  ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʜʠʩʧʝʨʩʽʶ (ʫ 

ʥʠʭ ʦʜʥʘʢʦʚʽ d), ʘʣʝ ʨʽʟʥʫ Ὑ (ʫ 

ʨʝʰʽʪʢʠ II  ʯʠʩʣʦ ʱʽʣʠʥ ὔ ʽ ʨʦʟ-

ʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ Ὑ ʫ ʜʚʘ ʨʘʟʠ 

ʙʽʣʴʰʘ, ʥʽʞ ʫ ʨʝʰʽʪʢʠ III ). 

 ɼʠʬʨʘʢʮʽʡʥʘ ʨʝʰʽʪʢʘ ʚʠ-

ʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʣʷ ʧʨʦʧʫʩ-

ʢʘʥʥʷ ʩʚʽʪʣʘ ʪʘʢ ʽ ʜʣʷ ʡʦʛʦ ʚʽʜ-

ʙʠʚʘʥʥʷ. ʇʨʦʟʦʨʽ ʨʝʰʽʪʢʠ ʚʠʛʦ-



234 
 

ʪʦʚʣʷʶʪʴ ʽʟ ʩʢʣʷʥʠʭ ʘʙʦ ʢʚʘʨʮʦ-

ʚʠʭ ʧʣʘʩʪʠʥ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʠʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʤʘ-

ʰʠʥʠ ʥʘʥʦʩʠʪʴʩʷ ʘʣʤʘʟʥʠʤ ʨʽʟ-

ʮʝʤ ʨʷʜ ʧʘʨʘʣʝʣʴʥʠʭ ʰʪʨʠʭʽʚ. 

ʑ ʣ̔ʠʥʘʤʠ ʻ ʧʨʦʤʽʞʢʠ ʤʽʞ 

ʰʪʨʠʭʘʤʠ. 

 ʈʝʰʽʪʢʠ, ʱʦ ʚʽʜʙʠʚʘʶʪʴ 

ʩʚʽʪʣʦ, ʦʪʨʠʤʫʶʪʴʩʷ ʥʘʥʝʩʝʥʥʷʤ 

ʘʣʤʘʟʥʠʤ ʨʽʟʮʝʤ ʰʪʨʠʭʽʚ ʥʘ ʧʦ-

ʚʝʨʭʥʶ ʤʝʪʘʣʽʯʥʦʛʦ ʜʟʝʨʢʘʣʘ. 

ʉʚʽʪʣʦ ʧʘʜʘʻ ʥʘ ʪʘʢʫ ʨʝʰʽʪʢʫ 

ʧʦʭʠʣʦ. ʇʨʠ ʮʴʦʤʫ ʨʝʰʽʪʢʘ ʟ 

ʧʝʨʽʦʜʦʤ d ʜʽʻ ʪʘʢ, ʷʢ ʧʨʠ ʧʘʨʘ-

ʣʝʣʴʥʦʤʫ ʧʘʜʽʥʥʽ ʜʽʷʣʘ ʙ ʧʨʦʟʦ-

ʨʘ ʨʝʰʽʪʢʘ ʟ ʧʝʨʽʦʜʦʤ ὨÃÏÓʃ , ʜʝ 

ʃ ï ʢʫʪ ʧʘʜʽʥʥʷ. ʂʨʘʱʽ ʨʝʰʽʪʢʠ 

ʤʘʶʪʴ 1200 ʰʪʨʠʭʽʚ ʥʘ 1 ʤʤ 

(Ὠ  0,8 ʤʢʤ). ʆʩʢʽʣʴʢʠ ʢʽʣʴ-

ʢʽʩʪʴ ʛʦʣʦʚʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ά

Ὠʇϳ, ʪʦ ʩʧʝʢʪʨʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ 

ʫ ʚʠʜʠʤʦʤʫ ʩʚʽʪʣʽ ʧʨʠ ʪʘʢʦʤʫ 

ʧʝʨʽʦʜʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ. ɿʘ-

ʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʰʪʨʠʭʽʚ ʚ ʪʘʢʠʭ 

ʨʝʰʽʪʢʘʭ ʜʦʩʷʛʘʻ 200 ʪʠʩʷʯ (ʜʦ-

ʚʞʠʥʘ ʙʽʣʷ 200 ʤʤ). ɼʣʷ ʬʦʢʫʩ-

ʥʦʾ ʚʽʜʩʪʘʥʽ ʧʨʠʣʘʜʫ Ὂ  2ʤ ʜʦ-

ʚʞʠʥʘ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʫ 1-ʛʦ 

ʧʦʨʷʜʢʫ ʩʢʣʘʜʘʻ ʚ ʮʴʦʤʫ ʚʠʧʘʜ-

ʢʫ ʙʽʣʷ 0,7 ʤ. 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 

ʆʧʠʩ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘ-

ʥʦʚʢʠ 

ʃʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ ʧʦ-

ʢʘʟʘʥʘ ʥʘ ʨʠʩ.7.12, ʘ ʦʧʪʠʯʥʘ 

ʩʭʝʤʘ ʥʘ ʨʠʩ.7.13. ʗʢ ʜʞʝʨʝʣʘ 

ʩʚʽʪʣʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ 

ʣʘʟʝʨʠ, ʱʦ ʛʝʥʝʨʫʶʪʴ ʧʨʘʢʪʠʯʥʦ 

ʧʣʦʩʢʽ ʡ ʤʦʥʦʭʨʦʤʘʪʠʯʥʽ ʩʚʽʪʣʦ-

ʚʽ ʭʚʠʣʽ ʚ ʩʠʥʽʡ, ʟʝʣʝʥʽʡ ʪʘ ʯʝʨ-

ʚʦʥʽʡ ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʫ [18]. 

 

ʈʠʩ.7.12. ʃʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ. 

 ʇʘʨʘʣʝʣʴʥʠʡ ʧʫʯʦʢ ʧʨʦ-

ʤʝʥʽʚ ʚʽʜ ʜʞʝʨʝʣʘ 1 (ʣʘʟʝʨ) ʽʟ 
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ʟʘʜʘʥʦʶ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ l ʧʘ-

ʜʘʻ ʧʦ ʥʦʨʤʘʣʽ ʥʘ ʜʠʬʨʘʢʮʽʡʥʫ 

ʨʝʰʽʪʢʫ 2 ʟ ʚʝʨʪʠʢʘʣʴ ʥʠʤʠ ʱʽ-

ʣʠʥʘʤʠ ʽ ʧʽʩʣʷ ʥʝʾ ʥʘ ʟʙʠʨʘʣʥɹʫ 

ʣʽʥʟʫ 3 ʟ ʚʽʜʦʤʦʶ ʬʦʢʫʩʥʦʶ ʚʽʜ-

ʩʪʘʥʥʶ Ὂ. 

 
ʈʠʩ.7.13. ʆʧʪʠʯʥʘ ʩʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʫʩʪʘʥʦʚʢʠ. 1 ï ʪʨʠ ʣʘʟʝʨʠ 2 ï ʜʠʬʨʘʢʮʽʡʥʘ 

ʨʝʰʽʪʢʘ, 3 ï ʟʙʠʨʘʣʴʥʘ ʣʽʥʟʘ, 4 ï ʝʢʨʘʥ. 

 ʋ ʬʦʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʣʽʥʟʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʝʢʨʘʥ 4 ʜʣʷ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʠʬʨʘʢʮʽʡʥʦʾ 

ʢʘʨʪʠʥʠ (ʨʠʩ.7.14). ɽʢʨʘʥ ʦʙʣʘʜ-

ʥʘʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʣʽʥʽʡʢʦʶ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪʠ ὼ 

ʪʦʯʢʠ, ʚ ʷʢʫ ʧʨʠʭʦʜʷʪʴ ʧʨʦʤʝʥʽ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʢʫʪʦʤ ʜʠʬʨʘʢʮʽʾ ʒ. 

 

ʈʠʩ.7.14. ɼʠʬʨʘʢʮʽʡʥʽ ʩʧʝʢʪʨʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʫ ʜʠʬʨʘʢ-

ʮʽʡʥʦʾ ʨʝʰʽʪʢʠ 

(ʜʠʚ ʜʦʜʘʪʢʠ 16, 17) 

 1.ʆʟʥʘʡʦʤʠʪʠʩʴ ʽʟ ʽʥ-

ʩʪʨʫʢʮʽʻʶ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʪʘ 

ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 7.1 ʚʢʘʟʘʥʫ 

(ʚʚʘʞʘʻʪʴʩʷ ʚʽʜʦʤʦʶ) ʜʦʚʞʠʥʫ 

ʭʚʠʣʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʝʣʝʥʦʛʦ 

ʣʘʟʝʨʘ ʇ πȟυσς ̍̋.̍ ɿʘʥʝʩʪʠ 

ʜʦ ʪʘʙʣʠʮʴ 7.1 ʽ 7.2 ʬʦʢʫʩʥʫ ʚʽʜ-

ʩʪʘʥʴ ʣʽʥʟʠ Ὂ. 

 2. ɿʛʽʜʥʦ ʟ ʽʥʩʪʨʫʢʮʽʻʶ ʥʘ 

ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʚʚʽʤʢʥʫʪʠ ʟʝʣʝ-

ʥʠʡ ʣʘʟʝʨ. ʇʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ 

ʩʚʽʪʣʦʚʠʡ ʧʫʯʦʢ ʧʦʪʨʘʧʣʷʻ ʚ 

ʮʝʥʪʨʘʣʴʥʫ ʟʦʥʫ ʜʠʬʨʘʢʮʽʡʥʦʾ 

ˇʨʘʪʢʠ. ɺʩʪʘʥʦʚʠʪʠ ʤʽʞ ʝʢʨʘʥʦʤ 
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ʽ ʨʝʰʽʪʢʦʶ ʣʽʥʟʫ (ʨʠʩ.7.12 ʽ 7.13) 

ʚ ʪʘʢʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʱʦʙ ʜʠʬʨʘ-

ʢʮʽʡʥʘ ʢʘʨʪʠʥʘ ʥʘ ʝʢʨʘʥʽ ʙʫʣʘ 

ʥʘʡʯʽʪʢʽʰʦʶ (ʨʠʩ.7.14). 

 3. ɺʠʟʥʘʯʠʪʠ ʪʘ ʟʘʥʝʩʪʠ 

ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʣʦʥʦʢ ʪʘʙʣʠʮʽ 

7.1 ʢʦʦʨʜʠʥʘʪʠ ʛʦʣʦʚʥʠʭ ʤʘʢʩʠ-

ʤʫʤʽʚ ï ʧʦʢʘʟʠ ὼ  ʽ ὼ  ʥʘ ʣʽ-

ʥʽʡʮʽ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʮʝʥʪʨʘ-

ʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʫ (ʨʠʩ.7.14). 

ɺʠʤʽʨʠ ʚʠʢʦʥʘʪʠ ʜʣʷ ʧʦʨʷʜʢʽʚ 

ά  1, 2, 3. ʅʘʧʨʠʢʣʘʜ. ɼʣʷ ʟʝ-

ʣʝʥʦʛʦ ʩʚʽʪʣʘ ʥʘ ʨʠʩ.7.14 ὼ  

=σσ̍ σ̍ȟσ̒ȟ̍ ʘ ὼ  30ʤʤ = 

=3,0ʩʤ. 

 4. ɼʣʷ ʢʦʞʥʦʛʦ ʧʦʨʷʜʢʫ 

ά ʦʙʯʠʩʣʠʪʠ ʪʘ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙ-

ʣʠʮʽ 1 ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʛʦʣʦ-

ʚʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ὼ  ʽ 

ʩʠʥʫʩʘ ʢʫʪʘ ʜʠʬʨʘʢʮʽʾ: 

ÓÉÎʒ  
Ѝ

Ȣ  (7.21) 

 5. ɿʘ ʬʦʨʤʫʣʦʶ (7.12) 

ʦʙʯʠʩʣʠʪʠ ʽ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 

7.1 ʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʫ ˇʨʘʪʢʠ Ὠ  

ʜʣʷ ά =1, 2, 3. 

 6. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧ.5 

ʦʙʯʠʩʣʠʪʠ ʪʘ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 

7.1 ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʫ 

ˇʨʘʪʢʠ ộὨỚ Ὠ Ὠ Ὠ ȾσȢ 

 7. ʈʦʟʨʘʭʫʚʘʪʠ ʥʝʚʠʟʥʘ-

ʯʝʥʽʩʪʴ ʧʝʨʽʦʜʫ ʨʝʰʽʪʢʠ ʪʘ ʟʘʧʠ-

ʩʘʪʠ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦ ʪʘʙ-

ʣʠʮʽ 7.1. 

ɺʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʘʟʝʨʽʚ 

1. ɿʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 7.2 

ʟʥʘʡʜʝʥʫ ʚʝʣʠʯʠʥʫ ʧʝʨʽʦʜʫ ˇʨʘʪ-

ʢʠ ộὨỚ ʟ ʪʘʙʣʠʮʽ 7.1. 

 2. ɿʘʤʽʩʪʴ ʟʝʣʝʥʦʛʦ ʣʘʟʝʨʘ 

ʚʚʽʤʢʥʫʪʠ ʯʝʨʚʦʥʠʡ. 

 3. ɺʠʟʥʘʯʠʪʠ ʪʘ ʟʘʥʝʩʪʠ 

ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʣʦʥʦʢ ʪʘʙʣʠʮʽ 

7.2 ʚʽʜʥʦʩʥʽ ʢʦʦʨʜʠʥʘʪʠ ʛʦʣʦʚ-

ʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʯʝʨʚʦʥʦʛʦ ʩʚʽʪ-

ʣʘ ï ʧʦʢʘʟʠ ὼ  ʽ ὼ  ʥʘ ʣʽʥʽʡʮʽ 

ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʤʘʢʩʠʤʫʤʫ. ɺʠʤʽʨʠ ʚʠʢʦʥʘʪʠ 

ʜʣʷ ʧʦʨʷʜʢʽʚ ά =1, 2, 3. ʅʘʧʨʠ-



237 
 

ʢʣʘʜ: ʜʣʷ ʯʝʨʚʦʥʦʛʦ ʩʚʽʪʣʘ ʥʘ 

ʨʠʩ.7.14 ὼ τπ̍ τ̍ȟπ̒ȟ̍ ʘ 

ὼ  38ʤʤ = 3,8ʩʤ. 

 4. ɼʣʷ ʢʦʞʥʦʛʦ ʧʦʨʷʜʢʫ 

ά ʦʙʯʠʩʣʠʪʠ ʪʘ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙ-

ʣʠʮʽ 7.2 ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʛʦ-

ʣʦʚʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ὼ  ʽ 

ʩʠʥʫʩʘ ʢʫʪʘ ʜʠʬʨʘʢʮʽʾ: 

ÓÉÎʒ  
Ѝ

Ȣ 

 5. ɿʘ ʬʦʨʤʫʣʦʶ (7.12) 

ʦʙʯʠʩʣʠʪʠ ʽ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ 

7.2 ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʇ  

ʜʣʷ ά  1, 2, 3 ʜʣʷ ʯʝʨʚʦʥʦʛʦ 

ʢʦʣʴʦʨʫ. 

 6. ɼʣʷ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ 

ʦʙʯʠʩʣʠʪʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ộʇỚ = (ʇ ʇ ʇ Ⱦσ ʽ ʟʘʥʝʩʪʠ 

ʡʦʛʦ ʜʦ ʪʘʙʣʠʮʽ 7.2. 

 7. ɿʘʤʽʩʪʴ ʯʝʨʚʦʥʦʛʦ ʣʘ-

ʟʝʨʘ ʚʚʽʤʢʥʫʪʠ ʩʠʥʽʡ. ʇʝʨʝʢʦʥʘ-

ʪʠʩʷ, ʱʦ ʩʚʽʪʣʦʚʠʡ ʧʫʯʦʢ ʧʦʪʨʘ-

ʧʣʷʻ ʚ ʮʝʥʪʨʘʣʴʥʫ ʟʦʥʫ ʜʠʬʨʘʢ-

ʮʽʡʥʦʾ ˇʨʘʪʢʠ. 

 8. ɺʠʢʦʥʘʪʠ ʚʠʤʽʨʠ ʪʘ 

ʦʙʯʠʩʣʝʥʥʷ, ʷʢ ʚ ʧ.ʧ. 3  6 ʜʣʷ 

ʩʠʥʴʦʛʦ ʢʦʣʴʦʨʫ. ʈʝʟʫʣʴʪʘʪʠ 

ʟʘʥʝʩʪʠ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʯʘʩʪʠʥʠ 

ʪʘʙʣʠʮʽ 7.2. 

 9. ʈʦʟʨʘʭʫʚʘʪʠ ʥʝʚʠʟʥʘ-

ʯʝʥʽʩʪʴ ʩʠʥʴʦʛʦ ʪʘ ʯʝʨʚʦʥʦʛʦ 

ʩʚʽʪʣʘ (ʜʠʚ ʜʦʜʘʪʢʠ 16, 17) ʪʘ 

ʟʘʧʠʩʘʪʠ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦ 

ʪʘʙʣʠʮʽ 7.2. 

ɺʠʟʥʘʯʝʥʥʷ ʢʫʪʦʚʦʾ ʜʠʩʧʝʨʩʽʾ 

ʜʠʬʨʘʢʮʽʡʥʦʾ ʨʝʰʽʪʢʠ 

 1. ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʴ 7.1 ʽ 

7.2 ʦʙʯʠʩʣʠʪʠ ʪʘ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙ-

ʣʠʮʽ 7.3 ʨʽʟʥʠʮʶ ʜʦʚʞʠʥ ʭʚʠʣʴ 

ʟʝʣʝʥʦʛʦ ʪʘ ʩʠʥʴʦʛʦ Ў̈ ̒ ʇ̈

ʇ̒ ʽ ʯʝʨʚʦʥʦʛʦ ʪʘ ʟʝʣʝʥʦʛʦ ʣʘʟʝ-

ʨʽʚ Ў̘ ̈ ʇ̘ ʇ̈. 

2. ʏʝʨʝʟ ʩʠʥʫʩʠ ʢʫʪʽʚ, ʷʢʽ 

ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣ.7.1 ʽ ʪʘʙʣ.7.2 

ʦʙʯʠʩʣʠʪʠ ʪʘ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣ.7.3 

ʚʝʣʠʯʠʥʠ ʒ̒, ʒ̈ȟ ʒ̘  ʚ ʨʘʜʽʘʥʘʭ. 

 3. ʆʙʯʠʩʣʠʪʠ ʪʘ ʟʘʥʝʩʪʠ 

ʜʦ ʪʘʙʣʠʮʽ 3 ʨʽʟʥʠʮʶ ʢʫʪʽʚ ʤʽʞ 

ʛʦʣʦʚʥʠʤʠ ʤʘʢʩʠʤʫʤʘʤʠ ʟʝʣʝ-

ʥʦʛʦ ʪʘ ʩʠʥʴʦʛʦ ʣʘʟʝʨʘ Ўʒ̈ ̒
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ʒ̈ ʒ̒ ʽ ʯʝʨʚʦʥʦʛʦ ʪʘ ʟʝʣʝʥʦʛʦ 

ʣʘʟʝʨʘ Ўʒ̘ ̈ ʒ̘ ʒ̈. 

 4. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʢʫʪʦ-

ʚʦʾ ʜʠʩʧʝʨʩʽʾ ʧʝʨʝʧʠʰʝʤʦ ʬʦʨ-

ʤʫʣʫ (7.14) ʚ ʪʘʢʦʤʫ ʚʠʜʽ: 

Ὀ ḙ
Ўʒ

Ўʇ
Ͻ 

ʊʦʜʽ ʦʙʯʠʩʣʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʚʠʢʦ-

ʥʘʪʠ ʟʘ ʪʘʢʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ-

ʤʠ: 

Ὀ ḙ ̈ ̒

̈ ̒
 ʽ Ὀ ḙ ̘ ̈

̘ ̈
 (7.22) 

ʜʣʷ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ 

ʧʦʨʷʜʢʫ ʜʠʬʨʘʢʮʽʡʥʠʭ ʩʧʝʢʪʨʽʚ. 

 5. ɿʘ ʬʦʨʤʫʣʦʶ (7.15) 

ʨʦʟʨʘʭʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʦʾ 

ʜʠʩʧʝʨʩʽʾ ʽ ʧʦʨʽʚʥʷʪʠ ʾʭ ʽʟ ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝ-

ʟʫʣʴʪʘʪʠ. 

 6. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʦ 

ʨʦʙʦʪʽ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʑʦ ʪʘʢʝ ʜʠʬʨʘʢʮʽʷ ʩʚʽʪ-

ʣʘ ʪʘ ʟʘ ʷʢʠʭ ʫʤʦʚ ʚʦʥʘ ʩʧʦʩʪʝʨʽ-

ʛʘʻʪʴʩʷ? 

2. ʑʦ ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ 

ʜʠʬʨʘʢʮʽʡʥʠʭ ʧʫʯʢʽʚ ʧʨʠ ʜʠʬ-

ʨʘʢʮʽʾ ʩʚʽʪʣʘ ʥʘ ʦʜʥʽʡ ʱʽʣʠʥʽ? 

3. ʗʢ ʧʦʷʩʥʠʪʠ ʨʦʟʙʽʞʥʽʩʪʴ 

ʧʨʦʤʝʥʷ ʣʘʟʝʨʘ? 

4. ʑʦ ʪʘʢʝ ʜʠʬʨʘʢʮʽʡʥʘ 

ʨʝʰʽʪʢʘ ʪʘ ʷʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʚʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ? 

5. ʆʧʠʰʽʪʴ ʜʠʬʨʘʢʮʽʡʥʫ 

ʢʘʨʪʠʥʫ ʚʽʜ ˇʨʘʪʢʠ. ʏʠʤ ʚʦʥʘ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʘʢʦʾ ʜʣʷ ʦʜʥʽʻʾ 

ʱʽʣʠʥʠ? 

6. ʗʢ ʚʧʣʠʚʘʻ ʜʠʬʨʘʢʮʽʷ 

ʚʽʜ ʦʜʥʽʻʾ ʱʽʣʠʥʽ ʥʘ ʜʠʬʨʘʢʮʽʡʥʫ 

ʢʘʨʪʠʥʫ ʜʠʬʨʘʢʮʽʡʥʦʾ ʨʝʰʽʪʢʠ? 

7. ɿʘ ʷʢʠʭ ʫʤʦʚ ʩʧʦʩʪʝʨʽ-

ʛʘʁʪʴʩʷ ʛʦʣʦʚʥʽ ʤʘʢʩʠʤʫʤʠ ʜʠ-

ʬʨʘʢʮʽʾ ʥʘ ʨʝʰʽʪʮʽ? 

8. ʇʦʷʩʥʠʪʠ, ʯʦʤʫ ʚʽʜʩʪʘʥʴ 

ʤʽʞ ʜʠʬʨʘʢʮʽʡʥʠʤʠ ʤʘʢʩʠʤʫʤʘ-

ʤʠ ʥʘ ʨʠʩ.7.14 ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ 

ʧʝʨʝʭʦʜʽ ʚʽʜ ʩʠʥʴʦʛʦ ʩʚʽʪʣʘ ʜʦ 

ʯʝʨʚʦʥʦʛʦ? 

9. ʗʢʱʦ ʨʝʰʽʪʢʘ ʩʢʣʘʜʘ-

ʻʪʴʩʷ ʟ ὔ ʱʽʣʠʥ, ʪʦ ʚ ʩʢʽʣʴʢʠ 

ʨʘʟʽʚ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫ ʛʦʣʦʚʥʦʤʫ 

ʤʘʢʩʠʤʫʤʽ ʜʠʬʨʘʢʮʽʾ ʥʘ ʝʢʨʘʥʽ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, 
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ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʮʽʡ ʪʦʯʮʽ ʦʜʥʽ-

ʻʶ ʱʽʣʠʥʦʶ? 

10. ɺʽʜ ʯʦʛʦ ʽ ʷʢ ʟʘʣʝʞʠʪʴ 

ʰʠʨʠʥʘ ʜʠʬʨʘʢʮʽʡʥʠʭ ʤʘʢʩʠʤʫ-

ʤʽʚ? 

11. ʗʢʝ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʽ 

ʧʝʨʽʦʜʫ ʨʝʰʽʪʢʠ ʜʦʟʚʦʣʷʻ ʟ ʾʾ 

ʜʦʧʦʤʦʛʦʶ ʩʧʦʩʪʝʨʽʛʘʪʠ ʜʠʬʨʘ-

ʢʮʽʶ? 

12. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʦ-

ʚʦʾ ʜʠʩʧʝʨʩʽʾ ʨʝʰʽʪʢʠ? ʑʦ ʚʦʥʘ 

ʚʠʟʥʘʯʘʻ? ɺʽʜ ʯʦʛʦ ʪʘ ʷʢ ʚʦʥʘ 

ʟʘʣʝʞʠʪʴ? 

13. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʣʽʥʽʡ-

ʥʦʶ ʜʠʩʧʝʨʩʽʻʶ ʨʝʰʽʪʢʠ? ʑʦ 

ʚʦʥʘ ʚʠʟʥʘʯʘʻ? ɺʩʪʘʥʦʚʠʪʠ 

ʟʚôʷʟʦʢ ʤʽʞ ʣʽʥʽʡʥʦʶ ʪʘ ʢʫʪʦʚʦʶ 

ʜʠʩʧʝʨʩʽʻʶ ʨʝʰʽʪʢʠ ʧʨʠ ʚʝʣʠʢʠʭ 

ʢʫʪʘʭ ʜʠʬʨʘʢʮʽʾ. 

14. ʗʢ, ʟʛʽʜʥʦ ʟ ʪʝʦʨʽʻʶ, 

ʤʘʶʪʴ ʩʧʽʚʚʽʜʥʦʩʠʪʠʩʷ ʚʝʣʠʯʠʥʠ 

ʢʫʪʦʚʦʾ ʜʠʩʧʝʨʩʽʾ ʨʝʰʽʪʢʠ ʚ ʜʦʚ-

ʛʦ ʭʚʠʣʴʦʚʽʡ ʪʘ ʢʦʨʦʪʢʦʭʚʠʣʴʦ-

ʚʽʡ ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʘ? ʏʠ ʫʟʛʦ-

ʜʞʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠ-

ʤʝʥʪʫ ʟ ʪʘʢʠʤ ʚʠʩʥʦʚʢʦʤ? 

15. ʇʦʷʩʥʽʪʴ, ʯʦʤʫ ʢʫʪʦʚʘ 

ʜʠʩʧʝʨʩʽʷ ʨʝʰʽʪʢʠ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʩʚʽ-

ʪʣʘ? 

16. ʗʢ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʚʝ-

ʣʠʯʠʥʠ ʢʫʪʦʚʦʾ ʜʠʩʧʝʨʩʽʾ ʨʝʰʽʪ-

ʢʠ ʜʣʷ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʧʦʨʷʜ-

ʢʽʚ ʩʧʝʢʪʨʫ? ɺʽʜʧʦʚʽʜʴ ʧʦʷʩʥʠ-

ʪʠ. 

17. ʇʦʷʩʥʠʪʠ ʧʦʨʷʜʦʢ ʚʠ-

ʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʫ ˇʨʘʪʢʠ ʪʘ ʜʦʚ-

ʞʠʥʠ ʭʚʠʣʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʣʘʟʝʨʽʚ. ʏʦʤʫ ʢʦʦʨʜʠʥʘʪʠ ʜʠʬ-

ʨʘʢʮʽʡʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʧʦʪʨʽʙʥʦ 

ʚʠʤʽʨʶʚʘʪʠ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʫ? 

18. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟ-

ʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʠʬʨʘʢʮʽʡʥʦʾ 

ʨʝʰʽʪʢʠ. ʑʦ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ, 

ʱʦʙ ʾʾ ʚʠʟʥʘʯʠʪʠ? 

 



240 
 

ʊʘʙʣʠʮʷ 7.1 

 ɚʟ =0,532 ʤʢʤ, F=____ ʤʤ 
ʟ
ʝ
ʣ
ʝ
ʥ
ʠ
ʡ

 

m xm, ʤʤ x-m, ʤʤ 
ộὼỚ, 
ʤʤ 

sinű dm,ʤʢʤ 
<d>, 

ʤʢʤ 

1      

 2      

3      

ʢʽʥʮʝʚʠʡ ʟʘʧʠʩ ʨʝʟʫʣʴʪʘʪʫ: Ὠ ộὨỚ ὟὨ   

 

ʊʘʙʣʠʮʷ 7.2 

<d> = ______ ʤʢʤ, F =_____ ʤʤ 

m xm, ʤʤ x-m, ʤʤ ộὼỚ, ʤʤ sinű 
ɚm, 

ʤʢʤ 

<ɚ>, 

ʤʢʤ 

ʏ
ʝ
ʨ
ʚ
ʦ
ʥ
ʠ
ʡ

 

1      

 2      

3      

ʢʽʥʮʝʚʠʡ ʟʘʧʠʩ ʨʝ-

ʟʫʣʴʪʘʪʫ: 
ʇ̘ ộʇỚ Ὗʇ = 

ʉ
ʠ
ʥ
ʽ
ʡ

 

1      

 2      

3      

ʢʽʥʮʝʚʠʡ ʟʘʧʠʩ ʨʝ-

ʟʫʣʴʪʘʪʫ: 
ʇ̒ ộʇỚ Ὗʇ = 
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ʊʘʙʣʠʮʷ 7.3 

ȹɚʟ-ʩ=______ʤʢʤ ȹɚʯ-ʟ=______ʤʢʤ 

m 1 2 3 

űʟ, ʨʘʜ    

űʩ, ʨʘʜ    

űʯ, ʨʘʜ    

ȹűʟ-ʩ, ʨʘʜ    

ȹűʯ-ʟ, ʨʘʜ    

Dʟ-c, ʤʢʤ-1    

Dʯ-ʟ, ʤʢʤ-1    

<D>, ʤʢʤ-1    

ʪʝʦʨ.Dc, ʤʢʤ-1    

ʪʝʦʨ.Dʟ, ʤʢʤ-1    

ʪʝʦʨ.Dʯ, ʤʢʤ-1    

<Dʪʝʦʨ>,ʤʢʤ-1    

ŭ, %    
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ɼʦʜʘʪʢʠ 
1. ɺʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ 

ɼʦʜʘʪʦʢ1. ʇʨʠʢʣʘʜ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ çɺʠʚʯʝʥʥʷ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷè. (ʜʠʚ. ʪʘʙʣ.1.1, 1.2) 

ɿʘʧʦʚʥʶʻʤʦ ʪʘʙʣʠʮʶ 1.1: ʜʣʷ ʮʴʦʛʦ ʜʣʷ 

ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ὶ (1; 2; 3, é, 8) ʩʤ ʚʠʟʥʘʯʘʻ-

ʤʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ ʟʘ ʬʦʨʤʫʣʦʶ 

(1.25), ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʧʘ-

ʜʫ ʥʘʧʨʫʛ  Ὗ̆ ̋̒ὶ̐ ʟʘ ʬʦʨʤʫʣʦʶ (1.26), ʚʠʟʥʘ-

ʯʘʻʤʦ Ὗ ʟʘ ʬʦʨʤʫʣʦʶ (1.29), ʪʝʦʨʝʪʠʯʥʝ ʩʝʨʝʜ-

ʥʻ ʟʥʘʯʝʥʥʷ ʩʧʘʜʫ ʥʘʧʨʫʛ  Ὗ̓ ̆̏ὶ̑ ʟʘ ʬʦʨʤʫʣʦʶ 

(1.23) ʪʘ ʣʦʛʘʨʠʬʤʠ ÌÎ ὶ̈̏ ὶ̃ϳ  ʽ ÌÎ ὶ ʜʣʷ ʧʦʙʫ-

ʜʦʚʠ ʛʨʘʬʽʢʽʚ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘʪʫʨʘʣʴʥʽ 

ʣʦʛʘʨʠʬʤʠ ʚʽʜʥʦʰʝʥʥʷ ʤʘʣʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʪʦ-

ʤʫ ʾʭ ʥʝʦʙʭʽʜʥʦ ʚʠʨʘʭʦʚʫʚʘʪʠ ʟ ʪʦʯʥʽʩʪʶ ʥʝ 

ʤʝʥʰʝ ʪʨʴʦʭ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ. ɼʣʷ ʮʠʭ ʨʦʟʨʘ-

ʭʫʥʢʽʚ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʨʦʛʨʘʤʦʶ çɽʢ-

ʩʝʣʴè. 

ɹʫʜʫʻʤʦ ʛʨʘʬʽʢʠ  Ὗ̓ ̆̏̑Ὢὶ;  Ὗ̆ ̋̒̐

Ὢὶ: 

 
ʈʠʩ.1.1. ɿʘʣʝʞʥʽʩʪʴ Ὗ̓ ̆̏̑Ὢὶ  ̔ Ὗ̆ ̋̒̐Ὢὶ. 
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ɹʫʜʫʻʤʦ ʛʨʘʬʽʢʠ  Ὗ̓ ̆̏ὶ̑ ὪÌÎ ὶ̈̏ ὶ̃ϳ  ʽ 

Ὗ̆ ̋̒ὶ̐ ὪÌÎὶ̈̏ ὶ̃ϳ Ȣ  ɿ ʦʩʪʘʥʥʴʦʛʦ ʛʨʘʬʽʢʘ 

ʚʠʟʥʘʯʘʻʤʦ ʢʫʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ: Ŭʪʝʦʨ = 0,92 ʽ 

Ŭʝʢʩʧ = 0,64, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʪʦʯʥʽʩʪʴ ʧʨʦʚʝʜʝ-

ʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 

ʈʠʩ.1.2. ʃʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ Ὗ̓ ̆̏ὶ̑ ὪÌÎ ὶ̈̏ ὶ̃ϳ  ʽ 

Ὗ̆ ̋̒ὶ̐ ὪÌÎ ὶ̈̏ ὶ̃ϳ . 

ɿʘʧʦʚʥʶʻʤʦ ʪʘʙʣʠʮʶ 1.2: ʚʠʟʥʘʯʘʻʤʦ ʩʝ-

ʨʝʜʠʥʠ ʚʽʜʨʽʟʢʽʚ ʤʽʞ ʪʦʯʢʘʤʠ, ʚ ʷʢʠʭ ʚʠʟʥʘʯʘʣʠ 

ʩʧʘʜ ʥʘʧʨʫʛʠ, ʣʦʛʘʨʠʬʤʠ r ʪʘ ʡʦʛʦ ʦʙʝʨʥʝʥʝ  

 

ʈʠʩ.1.3. ɿʘʣʝʞʥʽʩʪʴ Ὁ̓ ̆̏̑Ὢὶ ʽ  Ὁ̆ ̋̒̐Ὢὶ. 

ʟʥʘʯʝʥʥʷ ρὶϳ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʩʝʨʝʜʥʻ ʟʥʘ-

ʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ  Ὁ̆ ̋̒ὶ̐ ʟʘ ʬʦʨʤʫʣʦʶ 

(1.28), ʪʝʦʨʝʪʠʯʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-
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ʩʪʽ  Ὁ̓ ̆̏ὶ̑ ʟʘ ʬʦʨʤʫʣʦʶ (1.21). ɹʫʜʫʻʤʦ ʛʨʘʬʽ-

ʢʠ  Ὁ̓ ̆̏̑Ὢὶ ʽ  Ὁ̆ ̋̒̐Ὢὶ. 

ɹʫʜʫʻʤʦ ʛʨʘʬʽʢʠ Ὁ̓ ̆̏̑ὪρȾὶ ʽ Ὁ̆ ̋̒̐

ὪρȾὶ. ɿ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʠʟʥʘʯʘʻʤʦ ʢʫʪʦ-

ʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ὥʪʝʦʨ =0,92 ʽ ὥʝʢʩʧ = 0,75. 

 

ʈʠʩ.1.4. ʃʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ Ὁ̓ ̆̏ρ̑Ⱦὶ ʽ Ὁ̆ ̋̒ρ̐Ⱦὶ.  

ɹʫʜʫʻʤʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ÌÎ Ὁ̆ ̋̒̐

ὪÌÎὶ  ʽ ÌÎ Ὁ̓ ̆̏̑ ὪÌÎὶ . ʇʨʦʣʦʛʘʨʠʬʤʫ-

ʚʘʚʰʠ ʚʠʨʘʟ (1.21), ʦʪʨʠʤʘʻʤʦ: 

ÌÎ Ὁ ÌÎὶ ÃÏÎÓÔ, 

 

ʈʠʩ.1.5. ʃʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ÌÎ Ὁ̓ ̆̏̑ Ὢ ÌÎ ὶ  

ʽ  ÌÎ Ὁ̆ ̋̒̐ Ὢ ÌÎ ὶ . 
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ʱʦ ʤʘʻ ʢʫʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʦʜʠ-

ʥʠʮʽ. ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝ-

ʨʠʤʝʥʪʫ (ʪʘʙʣ.1.3) ʜʘʻ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʦʛʦ ʢʦʝʬʽ-

ʮʽʻʥʪʘ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ ÌÎὉ̆ ̋̒̐ ʚʽʜ ÌÎὶ) 

ʙʣʠʟʴʢʠʤ ʜʦ ʦʜʠʥʠʮʽ, ʪʦʙʪʦ a 1,09, ʘ ʩʝʨʝʜʥʷ 

ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʫ ʎ = 0,05. ɰʾ 

ʧʨʠʡʤʘʻʤʦ ʟʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʪʠʧʫ ɸ. ʊʦʜʽ ʨʦʟ-

ʰʠʨʝʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ὥ ï 

Ὗὥ 2ʎå0,1 ʟ ʡʤʦʚʽʨʥʽʩʪʶ ʜʦʚʽʨʠ P=95%. 

ɺʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ὥ ɀ ɿ  

πȟρȾρȟπωϽρππϷ ωϷȢ 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʚʠʩʥʦʚʢʠ): 

1. ɺ ʮʽʡ ʨʦʙʦʪʽ ʟ ʛʨʘʬʽʢʘ  ÌÎ Ὁ̆ ̋̒̐

ὪÌÎ ὶ  ʦʪʨʠʤʘʣʠ ʢʫʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʜʦ-

ʨʽʚʥʶʻ ʚʝʣʠʯʠʥʽ a 1,086 ʟ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ 

Ὗὥḙπȟρ. ʊʦʜʽ ʦʩʪʘʪʦʯʥʦ ὥ=(1,09Ñ0,100). ɺʘʨ-

ʪʦ ʚʽʜʤʽʪʠʪʠ ʱʦ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ aʪʝʦʨ1, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʪʨʠʤʘʥʦʤʫ 

ʽʥʪʝʨʚʘʣʽ ʜʦʚʽʨʠ ʙʽʣʷ ʩʘʤʦʛʦ ʢʨʘʶ. 

 2. ʍʽʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʪʝʦʨʝʪʠʯ-

ʥʠʭ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʫ ʧʦʣʷ ʥʘʧʨʫʛʠ ʪʘ ʥʘʧʨʫʞʝ-

ʥʦʩʪʽ ʫʟʛʦʜʞʝʥʠʡ ʚ ʮʽʣʦʤʫ ʧʽʜʪʚʝʨʜʞʫʻ ʮʠʣʽʥʜ-

ʨʠʯʥʫ ʩʠʤʝʪʨʽʶ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʦʣʷ. ɼʝʷʢʝ ʥʝ ʩʧʽʚʧʘʜʽʥʥʷ ʟ ʪʝʦʨʽʻʶ ʟʚôʷʟʘʥʦ ʚ 

ʦʩʥʦʚʥʦʤʫ ʟ ʥʝʪʦʯʥʽʩʪʶ ʚʠʤʽʨʽʚ ʪʘ ʚ ʜʝʷʢʽʡ ʤʽʨʽ 

ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʷʢʽʩʪʶ ʩʘʤʦʾ ʤʦʜʝʣʽ ʧʦʣʷ ʮʝʥʪ-

ʨʘʣʴʥʦʾ ʩʠʤʝʪʨʽʾ. 

ɼʦʜʘʪʦʢ 2. ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ Exʩel ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʣʘʙʦ-

ʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ çɺʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ 

ʧʦʣʷè. (ʜʠʚ. ʪʘʙʣ.1.1, 1.2, 1.3) 
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ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʩʢʦʨʠʩʪʘʻʤʦʩʷ Exʩel ʬʘʡ-

ʣʦʤ çʨʦʙʦʯʘ ʧʨʦʛʨ. ʤʝʪ. ʥʘʡʤʝʥ. ʢʚʘʜʨʘʪè, ʷʢʠʡ 

ʦʢʨʝʤʦ ʜʦʜʘʻʪʴʩʷ ʜʦ ʟʘʚʜʘʥʥʷ. ʁʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʟʘʚʘʥʪʘʞʠʪʠ, ʚʽʜʢʨʠʪʠ, ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʬʘʡʣ 

ʜʣʷ ʜʘʥʦʾ ʨʦʙʦʪʠ, ʜʣʷ ʮʴʦʛʦ ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ 

çʬʘʡʣè, ʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʟʘʧʘʤôʷʪʘʪʠ ʷʢè, 

ʥʘʟʚʫ ʬʘʡʣʫ ʦʙʠʨʘʻʤʦ ʪʘʢʠʤ ʯʠʥʦʤ: ʥʦʤʝʨ ʨʦ-

ʙʦʪʠ ʽ ʚʘʰʝ ʧʨʽʟʚʠʱʝ, ʥʘʧʨʠʢʣʘʜ: ç2-5. ʖʨʯʫʢè. 

1. ɸʥʘʣʽʟʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ 

(1.21), (1.23), (1.26), (1.28) ʪʘ (1.29) ʙʘʯʠʤʦ, ʱʦ ʚ 

ʮʠʭ ʬʦʨʤʫʣʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʜʘʥʽ ʩʪʘ-

ʣʠʭ ʚʝʣʠʯʠʥ:- ʜʦʜʘʪʢʦʚʠʡ ʦʧʽʨ Ὑ̅ υψ̋˛̍, 

- ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʨʫʤʫ Ὅ υπ̍̋ˍ, 

- ʨʘʜʽʫʩ ʟʦʚʥʽʰʥʴʦʛʦ ʝʣʝʢʪʨʦʜʘ ὶ ̈̏̃̎ωȟσ̒̍, 

- ʨʘʜʽʫʩ ʚʥʫʪʨʽʰʥʴʦʛʦ ʝʣʝʢʪʨʦʜʘ ὶ ̃̎̔̓πȟτ̒̍. 

ʎʽ ʚʝʣʠʯʠʥʠ ʟʘʥʦʩʠʤʦ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦ-

ʤʽʨʦʢ, ʥʘʧʨʠʢʣʘʜ ʜʦ ʢʣʽʪʠʥʦʢ ʟ ʄ12 ʧʦ ʄ15, ʘ ʚ 

ʩʪʦʚʧʯʠʢʫ L ʥʘʚʧʨʦʪʠ ʢʦʞʥʦʛʦ ʯʠʩʣʘ ʟʘʥʦʩʠʤʦ 

ʾʭ ʧʦʟʥʘʯʝʥʥʷ. 

 2. ʇʨʠʩʪʫʧʘʻʤʦ ʜʦ ʩʪʚʦʨʝʥʥʷ ʽ ʦʜʥʦʯʘʩ-

ʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʪʘʙʣʠʮʽ 1. ɼʣʷ ʮʴʦʛʦ ʦʙʠʨʘʻʤʦ 

ʢʦʤʽʨʢʫ L2 ʽ ʟʘʥʦʩʠʤʦ ʜʦ ʥʝʾ çˉè, ʥʠʞʯʝ ʚ ʢʦ-

ʤʽʨʢʠ L3 ʽ L4 ʚʥʦʩʠʤʦ ʯʠʩʣʘ 1 ʪʘ 2, ʚʠʜʽʣʷʻʤʦ ʮʽ 

ʢʦʤʽʨʢʠ ʪʘʢ, ʱʦʙ ʢʫʨʩʦʨ ʩʪʘʚ ʥʘ ʥʠʞʥʽʡ ʧʨʘʚʠʡ 

ʢʫʪ ʽ ʩʘʤ ʢʫʨʩʦʨ ʧʨʠʡʥʷʚ ʚʠʛʣʷʜ ʟʥʘʢʘ ç+Ͻè. ɿʘ-

ʪʠʩʢʫʶ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʢʠ ʽ ʪʷʛʥʝʤʦ ʚʥʠʟ ʥʘ 6 

ʢʦʤʽʨʦʢ (ʤʘʻʤʦ 8 ʟʥʘʯʝʥʴ), ʧʨʠ ʮʴʦʤʫ ʧʨʦʛʨʘʤʘ 

ʩʘʤʘ ʧʨʦʥʫʤʝʨʫʻ ʢʣʽʪʠʥʢʠ ʚ ʚʠʜʽʣʝʥʽʡ ʦʙʣʘʩʪʽ. 

 3. ɼʦ ʥʘʩʪʫʧʥʦʛʦ ʩʪʦʚʧʯʠʢʘ ʟʘʥʦʩʠʤʦ 

ʟʥʘʯʝʥʥʷ ὶ ï ʚʽʜʩʪʘʥʽ ʢʦʞʥʦʾ ʪʦʯʢʠ ʚiʜ ʮʝʥʪʨʫ. ɺ 
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ʢʦʤʽʨʢʫ ʄ2 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ çr, ʤè -  ʩʠʤʚʦʣ 

ʚʽʜʩʪʘʥʽ ʪʘ ʾʾ ʨʦʟʤʽʨʥʽʩʪʴ, ʚ ʢʦʤʽʨʢʠ ʄ3, ʄ4 ʽ 

ʪ.ʜ. ʟʘʥʦʩʠʤʦ ʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʝʡ ʟ ʪʘʙʣʠʮʽ ʜʘ-

ʥʠʭ (ʥʝ ʟʘʙʫʚʘʻʤʦ ʧʝʨʝʚʝʩʪʠ ʚ ʩʠʩʪʝʤʫ ʉɯ). 

 4. ʅʘʩʪʫʧʥʽ ʯʦʪʠʨʠ ʩʪʦʚʧʯʠʢʠ ʙʫʜʫʪʴ 

ʟʘʡʤʘʪʠ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʢʦʤʽʨʦʢ N2, O2, P2, Q2 ʚʥʦʩʠʤʦ ʣʽʪʝʨʠ çɯ1, 

ʤʢɸè, çɯ2, ʤʢɸè, çɯ3, ʤʢɸè, ʪʘ çɯ4, ʤʢɸè, -  ʩʠ-

ʤʚʦʣʠ ʩʠʣʠ ʩʪʨʫʤʫ ʪʘ ʡʦʛʦ ʨʦʟʤʽʨʥʽʩʪʴ. ɼʦ ʥʘ-

ʩʪʫʧʥʠʭ ʢʦʤʽʨʦʢ N3-N9 ʟʘʧʠʩʫʻʤʦ ʟʥʘʯʝʥʥʷ 

ʩʠʣʠ ʩʪʨʫʤʽʚ ɯ1 ʧʝʨʰʦʛʦ ʧʨʦʤʝʥʷ, ʜʦ ʢʦʤʽʨʦʢ 

ʆ3-ʆ9 ï ɯ2, ʜʦ ʈ3-ʈ9 ï ɯ3, ʜʦ Q3-Q9 ï ɯ4 ʟ ʪʘʙʣʠʮʽ 

ʜʘʥʠʭ. 

 5. ʉʪʦʚʧʯʠʢ R ʤʽʩʪʠʪʠʤʝ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥ-

ʥʷ ʩʠʣʠ ʩʪʨʫʤʽʚ. ɼʦ ʢʦʤʽʨʢʠ R2 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ 

ç Ὅὶ , ʤʢɸè -  ʩʠʤʚʦʣ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

ʩʠʣʠ ʩʪʨʫʤʫ ʪʘ ʡʦʛʦ ʨʦʟʤʽʨʥʽʩʪʴ. ɺ ʢʦʤʽʨʢʫ R3 

ʪʨʝʙʘ ʚʚʝʩʪʠ ʬʦʨʤʫʣʫ: Ὅρ Ὅς Ὅσ ὍτȾτ, 

ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʥʫʻʤʦ ʥʘʩʪʫʧʥʽ ʜʽʾ: ʥʘʚʦʜʠʤʦ 

ʢʫʨʩʦʨ ʥʘ ʢʦʤʽʨʢʫ R3, ʥʘʪʠʩʢʫʻʤʦ ʧʨʘʚʫ ʢʥʦʧʢʫ 

ʤʠʰʽ, ʥʘʪʠʩʢʘʻʤʦ ʟʥʘʢ ʜʦʨʽʚʥʶʻ ʥʘ ʢʣʘʚʽʘʪʫʨʽ 

ç=è, ʧʦʪʽʤ ʣʘʪʠʥʩʴʢʽ ʚʝʣʠʢʽ ʣʽʪʝʨʠ ʽ ʚʽʜʢʨʠʚʘʶ-

ʯʫ ʜʫʞʢʫ çSUM(è ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʢʦʤʽʨʢʫ 

ʟʽ ʩʪʨʫʤʦʤ N3 ʽ ʟʘʪʠʩʢʫʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, 

ʜʘʣʽ ʪʷʛʥʝʤʦ ʢʫʨʩʦʨ ʯʝʨʝʟ ʢʦʤʽʨʢʠ O3, P3 ʜʦ 

ʦʩʪʘʥʥʴʦʾ ʢʦʤʽʨʢʠ Q3 ʟʽ ʩʪʨʫʤʘʤʠ  ɯ1-ɯ4, ʚʤʽʩʪ 

ʮʠʭ ʢʦʤʽʨʦʢ ʙʫʜʝ ʜʦʜʘʚʘʪʠʩʷ, ʥʘʙʠʨʘʻʤʦ ʟʘʢʨʠ-

ʚʘʶʯʫ ʜʫʞʢʫ ç)è, ʥʘ ʢʣʘʚʽʘʪʫʨʽ ʥʘʙʠʨʘʻʤʦ ʟʥʘʢ 

ʜʽʣʝʥʥʷ ʽ ʮʠʬʨʫ ʯʦʪʠʨʠ - çȾτè, ʧʦʪʽʤ 

ʦʙʦʚôʷʟʢʦʚʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çEnterè. ʇʨʠ 



248 
 

ʮʴʦʤʫ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʤʘʻ ʙʫʪʠ: 

ç=SUM(N3:Q3)/4è. ʑʦʙ ʧʨʦʜʫʙʣʶʚʘʪʠ ʮʶ ʬʦ-

ʨʤʫʣʫ ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʦʤʽʨʦʢ ʟʥʦʚʫ ʥʘʪʠʩʢʫʻʤʦ 

ʥʘ ʢʦʤʽʨʢʫ R3, ʢʫʨʩʦʨ ʥʘʚʦʜʠʤʦ ʥʘ ʥʠʞʥʽʡ ʧʨʘ-

ʚʠʡ ʢʫʪ ʽ ʩʘʤ ʢʫʨʩʦʨ ʤʘʻ ʧʨʠʡʥʷʪʠ ʚʠʛʣʷʜ ʟʥʘʢʘ 

ç+Ͻè, ʟʘʪʠʩʢʫ̒ ʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʢʠ ʽ ʪʷʛʥʝʤʦ 

ʚʥʠʟ ʥʘ 7 ʢʦʤʽʨʦʢ, ʧʨʠ ʮʴʦʤʫ ʧʨʦʛʨʘʤʘ ʩʘʤʘ 

ʚʧʠʰʝ ʬʦʨʤʫʣʫ ʚ ʥʘʩʪʫʧʥʽ ʢʦʤʽʨʢʠ ʚ ʚʠʜʽʣʝʥʽʡ 

ʦʙʣʘʩʪʽ, ʽ ʚ ʥʠʭ ʧʦʷʚʠʪʴʩʷ ʨʝʟʫʣʴʪʘʪ. ɼʦ ʢʦʤʽʨʢʠ 

R1 ʚʘʨʪʦ ʟʘʥʝʩʪʠ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ ɯʦ. 

 6. ʅʘʩʪʫʧʥʠʡ ʩʪʦʚʧʯʠʢ S ʤʽʩʪʠʪʠʤʝ ʝʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʧʘʜʫ ʥʘʧʨʫʛʠ 

 Ὗ̆ ̋̒ὶ̐. ɺ ʢʦʤʽʨʢʫ S2 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ 

çὟ̆ ̋̒ὶ̐, ɺè -  ʩʠʤʚʦʣ ʥʘʧʨʫʛʠ ʪʘ ʾʾ ʨʦʟʤʽʨ-

ʥʽʩʪʴ. ɼʦ ʢʦʤʽʨʢʠ S3 ʟʘʧʠʩʫʻʤʦ ʬʦʨʤʫʣʫ: 

Ὅὶ Ὑ̅, ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʪʘʢʽ 

ʜʽʾ: ʥʘʚʝʩʪʠ ʢʫʨʩʦʨ ʥʘ ʢʦʤʽʨʢʫ S3, ʥʘʪʠʩʢʫʻʤʦ 

ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʥʘʪʠʩʢʘʻʤʦ ʟʥʘʢ ʜʦʨʽʚʥʶʻ 

ʥʘ ʢʣʘʚʽʘʪʫʨʽ ç=è, ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʢʦʤʽʨʢʫ 

ʟʽ ʩʪʨʫʤʦʤ R3 ʽ ʥʘʪʠʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, 

ʥʘ ʢʣʘʚʽʘʪʫʨʽ ʥʘʙʠʨʘʻʤʦ ʟʥʘʢ ʤʥʦʞʝʥʥʷ ʽ ʮʠʬʨʠ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʶ Ὑ̅ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʨʦʟʤʽʨʥʦʩʪʽ ʩʪʨʫʤʫ ʽ ʦʧʦʨʫ ç*0,058è, ʚ ʨʷʜʢʫ 

ʬʦʨʤʫʣ ʤʘʻ ʙʫʪʠ ç=R3*0,058è, ʥʝ ʟʘʙʫʚʘʻʤʦ 

ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çEnterè ʧʽʩʣʷ ʟʘʧʠʩʫ ʬʦʨʤʫʣʠ 

ʚ ʢʦʤʽʨʮʽ ʽ ʜʫʙʣʶʻʤʦ ʬʦʨʤʫʣʫ ʚ ʥʘʩʪʫʧʥʽ ʢʦʤʽ-

ʨʢʠ ʮʴʦʛʦ ʩʪʦʚʧʯʠʢʘ S4 ʽ ʪ.ʜ. ʪʘʢ ʷʢ ʦʧʠʩʘʥʦ ʚ 

ʧʫʥʢʪʽ 4 ʮʴʦʛʦ ʜʦʜʘʪʢʘ. ɼʦ ʢʦʤʽʨʢʠ S1 ʚʘʨʪʦ 

ʟʘʥʝʩʪʠ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ Ὗ, ʪʦʤʫ ʜʦ ʥʝʾ ʪʘʢʦʞ 
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ʟʘʥʦʩʠʤʦ ʮʶ ʬʦʨʤʫʣʫ, ʧʨʠ ʮʴʦʤʫ ʚ ʨʷʜʢʫ ʬʦʨ-

ʤʫʣ ʙʫʜʝ: ç=R1*0,058è. 

 7. ʇʝʨʝʜ ʨʦʟʨʘʭʫʥʢʦʤ Ὗ̓ ̆̏ὶ̑ ʧʦ ʬʦʨʤʫ-

ʣʽ (1.23) 

Ὗ= ̈̏̃̎

̃̎̔̓

ϽÌÎ̈̏̃̎ Ͻ̱ÌÎ̈̏̃̎ , 

ʚʠʨʘʭʦʚʫʻʤʦ ʦʢʨʝʤʦ ʢʦʥʩʪʘʥʪʫ ὃ. ɼʣʷ ʮʴʦʛʦ ʚ 

ʢʦʤʽʨʢʠ L17, L18 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ çlnrʟ/rʚʥè  ̔

çconstɸè - ʧʦʟʥʘʯʝʥʥʷ ʬʦʨʤʫʣ, ʘ ʚ M17 ï ʩʘʤʫ 

ʬʦʨʤʫʣʫ: ÌÎ̈̏̃̎
̃̎̔̓
, ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʤʘʻ ʙʫʪʠ: 

ç=ln(M14/M15è, ʘ ʜʦ ʢʦʤʽʨʢʠ ʄ18 ï ʬʦʨʤʫʣʫ: 

ˍ  ̈̏̃̎

̃̎̔̓

, ʚʨʘʭʦʚʫʶʯʠ ʱʦ Ὗ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʢʦʤʽʨʮʽ S2, ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʤʘʻ ʙʫʪʠ: 

ç=S2/M17è. 

 8. ɼʦ ʥʘʩʪʫʧʥʦʛʦ ʩʪʦʚʧʯʠʢʘ ʊ ʙʫʜʝʤʦ 

ʟʘʥʦʩʠʪʠ ÌÎ̈̏̃̎, ʪʦʤʫ ʜʦ ʢʦʤʽʨʢʠ ʊ2 ʟʘʥʦʩʠʤʦ 

ʣʽʪʝʨʠ çln(ὶ̈̏̃̎/r)è, ʘ ʜʦ ʢʦʤʽʨʢʠ ʊ3 ï ʬʦʨʤʫʣʫ, 

ʧʨʠ ʮʴʦʤʫ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝ: 

ç=ln(0,093/M3è, ʥʝ ʟʘʙʫʚʘʻʤʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 

çEnterè ʧʽʩʣʷ ʟʘʧʠʩʫ ʬʦʨʤʫʣʠ ʚ ʢʦʤʽʨʮʽ ʽ ʜʫʙ-

ʣʶʻʤʦ ʬʦʨʤʫʣʫ ʚ ʥʘʩʪʫʧʥʽ ʢʦʤʽʨʢʠ ʮʴʦʛʦ ʩʪʦʚ-

ʧʯʠʢʘ ʊ4 ʽ ʪ.ʜ. ʪʘʢ ʷʢ ʦʧʠʩʘʥʦ ʚ ʧʫʥʢʪʽ 4. 

 9. ʅʘʩʪʫʧʥʠʡ ʩʪʦʚʧʯʠʢ U ʤʽʩʪʠʪʠʤʝ ʪʝʦ-

ʨʝʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʩʧʘʜʫ ʥʘʧʨʫʛʠ  Ὗ̓ ̆̏ὶ̑. ɼʦ 

ʢʦʤʽʨʢʠ U2 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ çὟ̓ ̆̏ὶ̑, ɺè -  

ʩʠʤʚʦʣ ʥʘʧʨʫʛʠ ʪʘ ʾʾ ʨʦʟʤʽʨʥʽʩʪʴ, ʜʦ ʢʦʤʽʨʢʠ U3 

ï ʬʦʨʤʫʣʫ: Ὗ= ̱ϽÌÎ̈̏̃̎, ʜʣʷ ʮʴʦʛʦ ʚ ʢʦʤʽʨʢʫ U3 

ʟʘʥʦʩʠʤʦ ʟʤʽʩʪ ʢʦʤʽʨʢʠ ʄ18, ʜʣʷ ʮʴʦʛʦ ʥʘʪʠʩʢʘ-

ʻʤʦ ʥʘ ʢʦʤʽʨʢʫ ʄ18, ʧʦʪʽʤ ï ʥʘ ʢʥʦʧʢʫ çʢʦʧʽʶ-
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ʚʘʪʠè, ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʢʦʤʽʨʢʠ U3, ʽ ʥʘʪʠʩʢʘʻʤʦ 

ʢʥʦʧʢʫ çʚʩʪʘʚʠʪʠè, ʧʨʠ ʮʴʦʤʫ ʙʽʣʷ ʢʦʤʽʨʢʠ 

ʩʧʣʠʚʘʻ ʚʽʢʦʥʮʝ çʧʘʨʘʤʝʪʨʠ ʚʩʪʘʚʣʝʥʥʷè, ʚ 

ʷʢʦʤʫ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʧʝʨʰʫ ʽʢʦʥʢʫ ʧʽʜ çʚʩʪʘʚʠ-

ʪʠ ʟʥʘʯʝʥʥʷè, ʚ ʢʦʤʽʨʮʽ ʽ ʨʷʜʢʫ ʬʦʨʤʫʣ 

ʟôʷʚʠʪʴʩʷ ʯʠʩʣʦ ʪʘʢʝ ʞ ʷʢ ʚ ʢʦʤʽʨʮʽ M18, ʜʘʣʽ 

ʧʝʨʝʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʨʷʜʦʢ ʬʦʨʤʫʣ ʧʝʨʝʜ ʯʠʩ-

ʣʦʤ, ʥʘʪʠʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʥʘʪʠʩʢʘʻʤʦ 

ʟʥʘʯʦʢ ç=è, ʧʝʨʝʚʦʜʠʤʦ ʢʫʨʩʦʨ ʧʽʩʣʷ ʯʠʩʣʘ ʽ 

ʟʥʦʚʫ ʥʘʪʠʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʥʘʪʠʩʢʘʻʤʦ 

ʟʥʘʯʦʢ ç*è ʽ ʥʘ ʢʦʤʽʨʢʫ ʊ3 ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʤʘ-

ʪʠʤʝʤʦ : ç=0,9233*ʊ3è, ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çEn-

terè ʽ ʜʫʙʣʶʻʤʦ ʬʦʨʤʫʣʫ ʚ ʥʘʩʪʫʧʥʽ ʢʦʤʽʨʢʠ 

ʮʴʦʛʦ ʩʪʦʚʧʯʠʢʘ U4 ʽ ʪ.ʜ. ʪʘʢ ʷʢ ʦʧʠʩʘʥʦ ʚ ʧʫʥʢ-

ʪʽ 4. 

 10. ʇʨʠʩʪʫʧʘʻʤʦ ʜʦ ʩʪʚʦʨʝʥʥʷ ʽ ʦʜʥʦʯʘʩ-

ʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʪʘʙʣʠʮʽ 1.2. ɼʦ ʩʪʦʚʧʯʠʢʘ V 

ʟʘʥʦʩʠʤʦ ʟʥʘʯʝʥʥʷ ὶ ï ʚʽʜʩʪʘʥʽ ʚiʜ ʮʝʥʪʨʫ ʜʦ 

ʩʝʨʝʜʠʥʠ ʤʽʞ ʢʦʞʥʠʤʠ ʩʫʩʽʜʥʽʤʠ ʪʦʯʢʘʤʠ. ɼʦ 

ʢʦʤʽʨʢʠ V2 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ çr, ʤè -  ʩʠʤʚʦʣ 

ʚʽʜʩʪʘʥʽ ʪʘ ʾʾ ʨʦʟʤʽʨʥʽʩʪʴ, ʚ ʢʦʤʽʨʢʠ V4, V5 ʽ ʪ.ʜ. 

ʟʘʥʦʩʠʤʦ ʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʝʡ. 

 11. ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʪʘ ʧʦʜʘʣʴʰʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʚʝʣʠʯʠʥʫ, ʦʙʝʨʥʝʥʫ 

ʜʦ ʚʽʜʩʪʘʥʽ, 1/r. ɿʘʥʦʩʠʤʦ ʣʽʪʝʨʠ ç1/r, 1/ʤè -  

ʩʠʤʚʦʣ ʦʙʝʨʥʝʥʦʾ ʚʽʜʩʪʘʥʽ ʪʘ ʾʾ ʨʦʟʤʽʨʥʽʩʪʴ ʚ 

ʢʦʤʽʨʢʫ W2, ʘ ʚ ʢʦʤʽʨʢʫ W4 - ʟʘʥʦʩʠʤʦ ʬʦʨʤʫ-

ʣʫ ï 1/r, ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝ: ç=1/V4è, ʥʘʪʠʩ-

ʢʘʻʤʦ ʢʥʦʧʢʫ çEnterè ʽ ʜʫʙʣʶʻʤʦ ʬʦʨʤʫʣʫ ʚ 
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ʥʘʩʪʫʧʥʽ ʢʦʤʽʨʢʠ ʮʴʦʛʦ ʩʪʦʚʧʯʠʢʘ W5 ʽ ʪ.ʜ. ʪʘʢ 

ʷʢ ʦʧʠʩʘʥʦ ʚ ʧʫʥʢʪʽ 4. 

 12. ʊʘʢʦʞ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʥʝʦʙʭʽʜ-

ʥʦ ʤʘʪʠ ʚʝʣʠʯʠʥʫ ln(r). ɿʘʥʦʩʠʤʦ ʣʽʪʝʨʠ ç-ln(r)è 

ʜʦ ʢʦʤʽʨʢʠ ʍ2, ʜʦ ʢʦʤʽʨʢʠ ʍ4 ï ʬʦʨʤʫʣʫ: -ln(r), 

ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʤʘʪʠʤʝʤʦ ï ç=-ln(ʍ4)è (ʧʽʩʣʷ 

ʟʥʘʢʘ ʜʦʨʽʚʥʶʻ  ʟʥʘʢ "ʤʽʥʫʩ"), ʥʘʪʠʩʢʘʻʤʦ 

ʢʥʦʧʢʫ çEnterè ʽ ʜʫʙʣʶʻʤʦ ʬʦʨʤʫʣʫ ʚ ʥʘʩʪʫʧʥʽ 

ʢʦʤʽʨʢʠ ʮʴʦʛʦ ʩʪʦʚʧʯʠʢʘ ʍ5 ʽ ʪ.ʜ. ʪʘʢ ʷʢ ʦʧʠʩʘ-

ʥʦ ʚ ʧʫʥʢʪʽ 4. 

 13. ʂʦʤʽʨʢʠ ʥʘʩʪʫʧʥʦʛʦ ʩʪʦʚʧʯʠʢʘ Y ʙʫ-

ʜʫʪʴ ʤʽʩʪʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʥʘ-

ʧʨʫʞʝʥʦʩʪʽ. ɼʦ ʢʦʤʽʨʢʠ Y2 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ 

ç˒̆̋̒ὶ̐, ɺ/ʤè - ʩʠʤʚʦʣ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʘ ʾʾ ʨʦʟ-

ʤʽʨʥʽʩʪʴ, ʜʦ ʢʦʤʽʨʢʠ Y4 ï ʬʦʨʤʫʣʫ: 

̒̍

ȟ ̍
, ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝ: ç=(S2-

S3)/0,01è, ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çEnterè ʽ ʜʫʙʣʶʻ-

ʤʦ ʬʦʨʤʫʣʫ ʚ ʥʘʩʪʫʧʥʽ ʢʦʤʽʨʢʠ ʮʴʦʛʦ ʩʪʦʚʧʯʠʢʘ 

Y5 ʽ ʪ.ʜ. ʪʘʢ ʷʢ ʦʧʠʩʘʥʦ ʚ ʧʫʥʢʪʽ 4. 

 14. ʊʘʢʦʞ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʥʝʦʙʭʽʜ-

ʥʦ ʤʘʪʠ ʚʝʣʠʯʠʥʫ ln(Ὁ̆ ̋̒̐). ɿʘʥʦʩʠʤʦ ʣʽʪʝʨʠ 

çln(Ὁ̆ ̋̒)̐è ʜʦ ʢʦʤʽʨʢʠ Z2, ʜʦ ʢʦʤʽʨʢʠ Z4 ï ʬʦʨ-

ʤʫʣʫ: ln(Ὁ̆ ̋̒)̐, ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʤʘʪʠʤʝʤʦ ï 

ç=ln(Y4)è, ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çEnterè ʽ ʜʫʙʣʶ-

ʻʤʦ ʬʦʨʤʫʣʫ ʚ ʥʘʩʪʫʧʥʽ ʢʦʤʽʨʢʠ ʮʴʦʛʦ ʩʪʦʚʧʯʠ-

ʢʘ Z5 ʽ ʪ.ʜ. 

 15. ʅʘʩʪʫʧʥʠʡ ʩʪʦʚʧʯʠʢ AA ʤʽʩʪʠʪʠʤʝ 

ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ  Ὁ̓ ̆̏ὶ̑. ɼʦ 

ʢʦʤʽʨʢʠ AA2 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ çὉ̓ ̆̏ὶ̑, ɺ/ʤè -  

ʩʠʤʚʦʣ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʘ ʾʾ ʨʦʟʤʽʨʥʽʩʪʴ, ʜʦ ʢʦʤʽ-
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ʨʢʠ ɸɸ4 ï ʬʦʨʤʫʣʫ (1.21)  Ὁὶ ̈̏̃̎

̃̎̔̓

Ͻ ὃϽ

, ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝ: ç=0,9233*W4è, ʥʘʪʠʩ-

ʢʘʻʤʦ ʢʥʦʧʢʫ çEnterè ʽ ʜʫʙʣʶʻʤʦ ʬʦʨʤʫʣʫ ʚ 

ʥʘʩʪʫʧʥʽ ʢʦʤʽʨʢʠ ʮʴʦʛʦ ʩʪʦʚʧʯʠʢʘ AA5 ʽ ʪ.ʜ. 

(ʜʠʚ. ʧʫʥʢʪ 9 ʮʴʦʛʦ ʜʦʜʘʪʢʘ). 

 16. ʇʨʠʩʪʫʧʘʻʤʦ ʜʦ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ 

 ÌÎ Ὁ̆ ̋̒̐  Ὢ ÌÎ ὶȢ 

 ɼʣʷ ʮʴʦʛʦ ʥʘʪʠʩʢʘʻʤʦ ʥʘ ʢʦʤʽʨʢʫ ʍ4, 

ʟʘʪʠʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʦʧʫʩʢʘʻʤʦ ʢʫʨʩʦʨ 

ʜʦ ʦʩʪʘʥʥʴʦʾ ʢʦʤʽʨʢʠ ʍ10, ʚʽʜʧʫʩʢʘʻʤʦ ʢʥʦʧʢʫ 

ʤʠʰʽ, ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çʢʦʧʽʶʚʘʪʠè, ʥʘʚʦʜʠ-

ʤʦ ʢʫʨʩʦʨ ʥʘ ʭ1 (ʚʽʜʧʦʚʽʜʥʘ ʢʦʤʽʨʢʘ ɺ5) ʥʘ ʚʠ-

ʜʽʣʝʥʽʡ ʦʙʣʘʩʪʽ ʤʝʪʦʜʫ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ, 

ʥʘʪʠʩʢʘʻʤʦ ʥʘ ʥʝʾ, ʽ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çʚʩʪʘʚʠ-

ʪʠè, ʧʨʠ ʮʴʦʤʫ ʙʽʣʷ ʢʦʤʽʨʢʠ ʩʧʣʠʚʘʻ ʚʽʢʦʥʮʝ 

çʧʘʨʘʤʝʪʨʠ ʚʩʪʘʚʣʝʥʥʷè, ʚ ʷʢʦʤʫ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ 

ʧʝʨʰʫ ʽʢʦʥʢʫ ʧʽʜ çʚʩʪʘʚʠʪʠ ʟʥʘʯʝʥʥʷè, ʚ ʢʦʤʽʨ-

ʢʘʭ ʟôʷʚʣʷʪʴʩʷ ʪʘʢʽ ʞ ʯʠʩʣʘ ʷʢ ʚ ʢʦʤʽʨʢʘʭ ʩʪʦʚʧ-

ʯʠʢʘ ʍ. ʊʘʢ ʩʘʤʦ ʧʦʪʨʽʙʥʦ ʧʝʨʝʥʝʩʪʠ ʟʥʘʯʝʥʥʷ 

ʩʪʦʚʧʯʠʢʘ Z ʜʦ ʢʦʤʽʨʦʢ y ʛʨʘʬʽʢʘ (ʚʽʜʧʦʚʽʜʥʽ 

ʢʦʤʽʨʢʠ ʉ5-ʉ11). 

 17. ɼʘʥʘ ʧʨʦʛʨʘʤʘ ʚʠʟʥʘʯʘʻ ʢʫʪʦʚʠʡ ʢʦʝ-

ʬʽʮʽʻʥʪ a ʪʘ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʟ ʚʽʩʩʶ ʦʨʜʠʥʘʪ b 

ʣʽʥʽʡʥʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ: ώ ὥὼ ὦ ʪʘ ʾʭ ʩʝʨʝʜʥʴʦ 

ʢʚʘʜʨʘʪʠʯʥʽ ʧʦʭʠʙʢʠ. ɺ ʮʽʡ ʨʦʙʦʪʽ ʢʫʪʦʚʠʡ ʢʦʝ-

ʬʽʮʽʻʥʪ ʜʦʨʽʚʥʶʻ ʚʝʣʠʯʠʥʽ a=1,086 (ʟʥʘʯʝʥʥʷ 

ʢʦʤʽʨʢʠ F5) ʟ ʧʦʭʠʙʢʦʶ ůa=0,05 (ʟʥʘʯʝʥʥʷ ʢʦʤʽ-

ʨʢʠ F8) ʊʦʜʽ ʦʩʪʘʪʦʯʥʦ ὥ=(1,09Ñ0,10). 
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 18. ɿʘʧʠʩʫʻʤʦ ʩʣʦʚʦ çɺʽʜʧʦʚʽʜʴè ʜʦ ʢʦ-

ʤʽʨʢʠ L20, ʣʽʪʝʨʠ çʘ=è - ʜʦ L21, ʘ ʜʦ M21 ï 

ç1,09Ñ0,10è (ʜʠʚ.ʪʘʙʣ.1.3). 
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ʊʘʙʣʠʮʷ 1.1 (ʧʨʠʢʣʘʜ) 

ˉ r, ʤ 
Ὅρὶ, 

ʤʢɸ 

Ὅςὶ, 

ʤʢɸ 

Ὅσὶ, 

ʤʢɸ 

Ὅτὶ, 

ʤʢɸ 

Ὅὶ , 

ʤʢɸ 
Ὗ̆ ̋̒ὶ̐, ɺ ÌÎ

ὶ̈̏̃̎

ὶ
 Ὗ̓ ̆̏ὶ̑, ɺ 

1 0,01 28 27,5 25 26,2 26,675 1,5498 2,230014 6,310962 

2 0,02 17 19 18 19 18,25 1,0603 1,536867 5,670975 

3 0,03 14 12,5 13 14,7 13,55 0,7873 1,131402 5,296607 

4 0,04 9,8 11,5 9,2 12 10,625 0,6173 0,84372 5,030989 

5 0,05 8 9 7 9 8,25 0,4793 0,620576 4,824959 

6 0,06 6 7,5 5,5 7,5 6,625 0,3849 0,438255 4,656621 

7 0,07 4,5 6 4,2 5,5 5,05 0,2934 0,284104 4,514293 

8 0,08 3 4,2 3 4 3,55 0,2063 0,150573 4,391002 

 

ʊʘʙʣʠʮʷ 1.2. (ʧʨʠʢʣʘʜ) 

 ̄ r, ʤ 1/r, 1/ʤ -lnr ɽʝʢʩʧ, ɺ/ʤ ɽʪʝʦʨ, ɺ/ʤ ln(Eʝʢʩʧ) 

1 0,015 66,66667 4,199705 48,94925 61,55368 3,890784 

2 0,025 40 3,688879 27,307 36,93221 3,307143 

3 0,035 28,57143 3,352407 16,99425 26,38015 2,832875 

4 0,045 22,22222 3,101093 13,79875 20,51789 2,624578 

5 0,055 18,18182 2,900422 9,44125 16,78737 2,245088 

6 0,065 15,38462 2,733368 9,15075 14,2047 2,213836 

7 0,075 13,33333 2,590267 8,715 12,31074 2,165046 
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ʊʘʙʣʠʮʷ 1.3. ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ. ɺʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ.
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2. ɺʠʚʯʝʥʥʷ ʟʘʢʦʥʽʚ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʥʘ 

ʧʨʠʢʣʘʜʽ ʤʽʩʪʢʘ ʋʽʪʩʪʦʥʘ ʪʘ ʢʦʤʧʝʥʩʘʮʽʡʥʦʾ 

ʩʭʝʤʠ. 

2.1. ɺʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʩʪʢʘ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

ɼʦʜʘʪʦʢ 3. ʋʤʦʚʘ ʤʽʥʽʤʘʣʴʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦ-

ʩʪʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʥʝʚʽʜʦʤʦʛʦ ʦʧʦʨʫ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʤʽʩʪʢʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

 ʅʝʚʽʜʦʤʠʡ ʦʧʽʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫ-

ʣʦʶ (2.21): 

Ὑ Ὑ . 

ʊʦʜʽ ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ (2.3.3) [4] ʩʫʤʘʨʥʘ ʥʝʚʠ-

ʟʥʘʯʝʥʽʩʪʴ ʪʠʧʫ B ʥʝʚʽʜʦʤʦʛʦ ʦʧʦʨʫ ʙʫʜʝ ʚʠʟʥʘ-

ʯʘʪʠʩʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

Ὗ Ὑ =Ѝὒ ὓ ὔ ,  (ʜ3.1) 

ʜʝ 

ὒ Ὗ Ὑ ,  (ʜ3.2) 

ὓ Ὗ Ὑ ȟ  (ʜ3.3) 

ὔ Ὗ Ὑ Ȣ  (ʜ3.4) 

ʊʫʪ ʫ ʮʠʭ ʬʦʨʤʫʣʘʭ: Ὗ Ὑ  ̨ Ὗ Ὑ  - 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʪʠʧʫ B ʦʧʦʨʽʚ Ὑ ʽ Ὑ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʟʘ ʾʭʥʽʤʠ ʪʝʭʥʽʯʥʠʤʠ ʧʘʩʧʦʨʪʘʤʠ, Ὗ Ὑ  

ï ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʪʠʧʫ ɺ ʦʧʦʨʫ ʤʘʛʘʟʠʥʫ ʦʧʦʨʽʚ, 

ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʧʨʠʣʘʜʫ ʟʘ 

ʬʦʨʤʫʣʦʶ (2.2.9) [4]. 

 ɺʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʥʝ-

ʚʽʜʦʤʦʛʦ ʦʧʦʨʫ Ὑ  ʙʫʜʝ: 

ɿὙ ɿ ɿ ɿ  , (ʜ3.5) 
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ʜʝ ɿ , ɿ , ɿ  ï ʚʽʜʥʦ-

ʩʥʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʦʧʦʨʽʚ Ὑ, Ὑ ʽ Ὑ . ʊʘʢ ʷʢ 

Ὑ ʍ  , Ὑ ʍ ʍ , ʪʦ ʬʦʨʤʫʣʘ ʽʟ (ʜ3.5) 

ʧʝʨʝʧʠʰʝʪʴʩʷ ʪʘʢ: 

ɿ ɿ ,  (ʜ3.6) 

ʜʝ ὥ , ὦ =  ʻ ʧʦʩʪʽʡʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ. ɼʦʩʣʽʜʠʤʦ ʬʦʨʤʫʣʫ (ʜ3.6) ʥʘ ʝʢʩʪ-

ʨʝʤʫʤ. ʇʨʠʨʽʚʥʷʻʤʦ ʜʦ ʥʫʣʷ ʧʝʨʰʫ ʧʦʭʽʜʥʫ  ʽ 

ʦʪʨʠʤʘ̒ ʤʦ ʪʘʢʝ ʨʽʚʥʷʥʥʷ: 

ὥὰὰ ὰ ὦὰ ὰὰ. 

ɿ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʻʤʦ, ʱʦ ὰ ὰ ὰ. ʇʨʠ 

ʫʤʦʚʽ, ʱʦ ὥ ὦ ( ʮʝ ʤʘʻ ʤʽʩʮʝ, ʪʦʤʫ ʱʦ ʚʠʢʦʨʠ-

ʩʪʦʚʫʻʪʴʩʷ ʦʜʥʦʨʽʜʥʠʡ ʧʨʦʚʽʜʥʠʢ ʫ ʚʠʛʣʷʜʽ ʥʘ-

ʪʷʛʥʫʪʦʛʦ ʜʨʦʪʫ), ʦʪʨʠʤʘʻʤʦ, ʱʦ ὰ ὰςϳ. ɼʨʫ-

ʛʘ ʧʦʭʽʜʥʘ π ʧʨʠ ὰ ὰςϳ, ʘ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʚʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʦʛʦ 

ʦʧʦʨʫ Ὑ    ɿ (ʬʦʨʤʫʣʘ (ʜ3.6)) ʙʫʜʝ ʤʽʥʽʤʘʣʴʥʘ. 

ɿʥʘʯʠʪʴ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʚʽʜʦʤʦʛʦ ʦʧʦʨʫ ʤʦʩʪʦʚʦʶ ʩʭʝ-

ʤʦʶ ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʦʜʥʘʢʦʚʽ ʦʧʦʨʠ Ὑ, Ὑ ʽ 

ʙʘʞʘʥʦ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʪʦʯʥʦʩʪʽ. 

ɼʦʜʘʪʦʢ 4. ɻʘʣʴʚʘʥʽʯʥʠʡ ʝʣʝʤʝʥʪ ɺʝʩʪʦʥʘ [5] 

ʋ ʟʚʠʯʘʡʥʠʭ ʙʘʪʘʨʝʷʭ (ʘʢʫʤʫʣʷʪʦʨʘʭ) 

ʧʝʨʝʤʽʱʝʥʥʷ ʥʦʩʽʾʚ ʟʘʨʷʜʫ ʚ ʦʙʣʘʩʪʽ, ʜʝ ʝʣʝʢʪ-

ʨʠʯʥʝ ʧʦʣʝ ʧʨʦʪʠʣʝʞʥʝ ʩʪʨʫʤʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʦʾ ʝʥʝʨʛʽʾ. ɿʘ ʨʘʭʫʥʦʢ ʮʽʻʾ ʝʥʝ-

ʨʛʽʾ ʧʦʟʠʪʠʚʥʠʡ ʟʘʨʷʜ ʤʦʞʝ ʨʫʭʘʪʠʩʴ ʜʦ ʤʽʩʮʷ ʟ 
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ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʝʣʝʢʪʨʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʷʢʱʦ 

ʚʽʥ ʧʨʠ ʮʴʦʤʫ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʭʽʤʽʯʥʽʡ ʨʝʘʢʮʽʾ, 

ʷʢʘ ʜʘʻ ʡʦʤʫ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ, ʥʽʞ ʧʦʪʨʽʙʥʦ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʧʦʜʦʣʘʪʠ ʩʠʣʫ ʢʫʣʦʥʽʚʩʴʢʦʛʦ ʚʽʜʰʪʦ-

ʚʭʫʚʘʥʥʷ. ɿʘ ʨʘʭʫʥʦʢ ʮʽʻʾ ʝʥʝʨʛʽʾ ʥʝʛʘʪʠʚʥʽ ʟʘ-

ʨʷʜʠ ʨʫʭʘʶʪʴʩʷ ʜʦ ʤʽʩʮʷ ʟ ʙʽʣʴʰ ʤʝʥʰʠʤ 

 

ʈʠʩ.4.1. 1-ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʩʫʣʴʬʘʪʫ ʢʘʜʤʽʶ #ÄS/  

(ʝʣʝʢʪʨʦʣʽʪ); 2- ʘʤʘʣʴʛʘʤʘ ʢʘʜʤʽʶ (ʢʘʜʤʽʡ, ʨʦʟʯʠʥʝʥʠʡ ʫ 

ʨʪʫʪʽ); 3-ʩʫʣʴʬʘʪ ʨʪʫʪʽ ((ÇS/ ) (ʜʫʞʝ ʩʣʘʙʦ ʨʦʟʯʠʥ-

ʥʠʡ); 4-ʯʠʩʪʘ ʨʪʫʪʴ. ʎʝ ñʥʝʥʘʩʠʯʝʥʠʡò ʝʣʝʤʝʥʪ. 

ʝʣʝʢʪʨʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʷʢʱʦ ʚʦʥʠ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʚ ʭʽʤʽʯʥʽʡ ʨʝʘʢʮʽʾ. 

ʑʦʙ ʨʦʟʛʣʷʥʫʪʠ, ʷʢ ʮʝʡ ʤʝʭʘʥʽʟʤ ʧʨʘ-

ʮʶʻ, ʜʦʩʣʽʜʠʤʦ ʮʝ ʥʘ ʧʨʠʢʣʘʜʽ ʥʦʨʤʘʣʴʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ɺʝʩʪʦʥʘ, ʷʢʠʡ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ, ʪʦʤʫ ʱʦ ʻ ʝʪʘʣʦʥʦʤ ʧʨʠ ʪʦʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʥʷʭ ʥʘʧʨʫʛʠ (ʨʠʩ.4.1.). ɺʽʥ ʩʢʣʘʜʘʻʪʴ-

ʩʷ ʽʟ ʅ ʧʦʜʽʙʥʦʾ ʩʢʣʷʥʦʾ ʧʦʩʫʜʠʥʠ, ʷʢʘ ʥʘʧʦʚʥʝ-

ʥʘ ʨʦʟʯʠʥʦʤ ʩʫʣʴʬʘʪʫ ʢʘʜʤʽʶ, CdS/Ȣ 

ʋ ʜʥʦ ʢʦʞʥʦʛʦ ʧʣʝʯʘ ʚʧʘʷʥʽ ʟʦʚʥʽʰʥʽ ʚʠ-

ʭʦʜʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʢʦʥʪʘʢʪʠ ʽʟ ʚʥʫʪʨʽʰʥʽʤʠ 

ʝʣʝʢʪʨʦʜʘʤʠ. ʃʽʚʠʤ ʚʥʫʪʨʽʰʥʽʤ ʝʣʝʢʪʨʦʜʦʤ ʻ 

ʨʽʜʢʘ ʯʠʩʪʘ ʨʪʫʪʴ (4), ʘ ʧʨʘʚʠʤ ï ʪʘ ʞ ʨʪʫʪʴ, ʚ 

ʷʢʽʡ ʨʦʟʯʠʥʝʥʠʡ ʤʝʪʘʣʽʯʥʠʡ ʢʘʜʤʽʡ (2). (ɺ ʨʪʫʪʽ 

ʨʦʟʯʠʥʷʻʪʴʩʷ ʙʘʛʘʪʦ ʤʝʪʘʣʽʚ: ʪʘʢʠʡ ʨʦʟʯʠʥ ʥʘ-
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ʟʠʚʘʻʪʴʩʷ ʘʤʘʣʴʛʘʤʦʶ). ɿʣʽʚʘ ʥʘʜ ʧʦʚʝʨʭʥʝʶ 

ʨʪʫʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʜʝʢʽʣʴʢʘ ʢʨʠʩʪʘʣʽʚ ʩʫʣʴʬʘʪʫ 

ʨʪʫʪʽ, 42SOHg (3)   ʩʧʦʣʫʢʘ, ʷʢʘ ʜʫʞʝ ʩʣʘʙʦ 

ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʚʦʜʽ. ʄʽʞ ʟʦʚʥʽʰʥʽʤʠ ʚʠʭʦʜʘʤʠ 

ʽʩʥʫʻ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʧʨʠʯʦʤʫ ʣʽʚʠʡ ʚʠʭʽʜ 

ʧʦʟʠʪʠʚʥʠʡ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʨʘʚʦʛʦ. (ɸʙʩʦ-

ʣʶʪʥʘ ʚʝʣʠʯʠʥʘ ʧʦʪʝʥʮʽʘʣʫ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ; 

 
ʈʠʩ.4.2.ʊʫʪ ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʧʦʟʠʪʠʚʥʦʛʦ ʝʣʝʢʪʨʦʜʘ (ʘ) ʽ ʥʘ ʧʦʚʝʨʭʥʽ ʥʝʛʘʪʠ-

ʚʥʦʛʦ ʝʣʝʢʪʨʦʜʘ (ʙ), ʢʦʣʠ ʝʣʝʤʝʥʪ ɺʝʩʪʦʥʘ ʧʽʜʢʣʶʯʘʶʪʴ 

ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʪʫʪ ʚʘʞʣʠʚʘ ʪʽʣʴʢʠ ʨʽʟʥʠʮʷ). 

 ʆʩʴ ʷʢ ʧʨʘʮʶʻ ʪʘʢʠʡ ʝʣʝʤʝʥʪ: ʯʘʩʪʠʥʘ 

ʽʦʥʽʚ ʝʣʝʤʝʥʪʫ ʢʘʜʤʽʶ ʧʝʨʝʭʦʜʠʪʴ ʽʟ ʘʤʘʣʴʛʘʤʠ 

(2) ʫ ʚʦʜʥʠʡ ʨʦʟʯʠʥ (1) (ʨʠʩ.4.2,ʙ), ʧʨʠʯʦʤʫ ʢʦ-

ʞʥʠʡ ʽʦʥ ʢʘʜʤʽʶ ʟʘʣʠʰʘʻ ʧʽʩʣʷ ʩʝʙʝ ʜʚʘ ʝʣʝʢʪ-

ʨʦʥʠ ʽ ʘʤʘʣʴʛʘʤʥʠʡ ʝʣʝʢʪʨʦʜ (2) ʥʘʙʫʚʘʻ ʟʥʘʯ-

ʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʘʨʷʜ. 

ʆʜʥʘʢ ʮʝʡ ʧʨʦʮʝʩ ʟʫʧʠʥʷʻʪʴʩʷ, ʷʢ ʪʽʣʴʢʠ 

ʚ ʝʣʝʢʪʨʦʜʽ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʩʪʽʣʴʢʠ ʝʣʝʢʪʨʦʥʽʚ, 

ʱʦ ʾʭʥʷ ʩʠʣʘ ʧʨʠʪʷʛʘʥʥʷ ʽʦʥʽʚ ++Cd  ʧʝʨʝʰʢʦ-

ʜʞʘʻ ʧʦʜʘʣʴʰʦʤʫ ʾʭʥʴʦʤʫ ʚʠʭʦʜʫ ʫ ʚʦʜʥʠʡ ʨʦʟ-

ʯʠʥ (1). ʗʢʱʦ ʪʝʧʝʨ ʟôʻʜʥʘʪʠ ʚʠʚʦʜʠ ʝʣʝʤʝʥʪʘ 

ʧʨʦʚʽʜʥʠʤ ʦʧʦʨʦʤ, ʪʦ ʝʣʝʢʪʨʦʥʠ ʧʦʪʝʯʫʪʴ ʚʽʜ 

ʥʝʛʘʪʠʚʥʦʛʦ ʝʣʝʢʪʨʦʜʘ ʜʦ ʧʦʟʠʪʠʚʥʦʛʦ. ʎʝ ʜʦ-

ʟʚʦʣʠʪʴ ʥʦʚʽʡ ʧʦʨʮʽʾ ʽʦʥʽʚ #Ä  ʧʝʨʝʡʪʠ ʚ ʨʦʟ-
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ʯʠʥ (1), ʘ ʟʘʣʠʰʝʥʽ ʥʠʤʠ ʝʣʝʢʪʨʦʥʠ ʧʨʦʩʪʦ ʧʦ-

ʧʦʚʥʷʪʴ ʥʝʛʘʪʠʚʥʠʡ ʟʘʨʷʜ ʮʴʦʛʦ ʝʣʝʢʪʨʦʜʘ. ɺ 

ʢʦʣʽ ʙʫʜʝ ʧʨʦʪʽʢʘʪʠ ʩʪʘʮʽʦʥʘʨʥʠʡ ʩʪʨʫʤ, ʷʢʠʡ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʤʽʛʨʘʮʽʻʶ ʽʦʥʽʚ, ʷʢʽ ʟʘʤʠʢʘʶʪʴ 

ʢʦʣʦ ʚʩʝʨʝʜʠʥʽ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ (1). ʊʠʤ ʯʘʩʦʤ 

ʜʝʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʥʘ ʜʨʫʛʦʤʫ ʝʣʝʢʪʨʦʜʽ 

(ʨʠʩ.4.2,ʘ). ɯʦʥʠ ʨʪʫʪʽ  (Ç ʧʦʢʠʜʘʶʪʴ ʨʦʟʯʠʥ 

(3), ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟ ʝʣʝʢʪʨʦʥʘʤʠ, ʷʢʽ ʧʨʠʭʦʜʷʪʴ 

ʟʦʚʥʽ, ʽ ʩʪʘʶʪʴ ʥʝʡʪʨʘʣʴʥʠʤʠ ʘʪʦʤʘʤʠ ʨʪʫʪʽ. ɺ 

ʨʦʟʯʠʥʽ ʥʦʚʽ ʽʦʥʠ (Ç ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʨʦʟʯʠʥʝʥ-

ʥʽ 
42SOHg , ʧʨʠʯʦʤʫ ʦʜʥʦʯʘʩʥʦ ʚ ʝʣʝʢʪʨʦʣʽʪ (1) 

ʜʦʙʘʚʣʷʶʪʴʩʷ ʥʦʚʽ ʩʫʣʴʬʘʪʥʽ ʽʦʥʠ (Ç. ʊʠʤ 

ʯʘʩʦʤ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.4.2,ʙ, ʥʝʧʝʨʝʨʚʥo ʡʜʝ 

ʜʠʩʦʮʽʘʮʽʷ ʘʪʦʤʽʚ ʢʘʜʤʽʶ, ʷʢʽ ʧʦʩʪʫʧʘʶʪʴ ʚ ʝʣʝ-

ʢʪʨʦʣʽʪ (1) ʫʞʝ ʫ ʚʠʛʣʷʜʽ ʽʦʥʽʚ #Ä . ɺ ʨʝʟʫʣʴ-

ʪʘʪʽ, ʧʦ ʩʫʪʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʣʫʯʝʥʥʷ ʝʣʝʢʪʨʦ-

ʥʽʚ ʚʽʜ ʘʪʦʤʽʚ ʢʘʜʤʽʶ ʽ ʧʨʠʻʜʥʘʥʥʷ ʾʭ ʜʦ ʽʦʥʽʚ 

ʨʪʫʪʽ. ʍʽʤʽʢ ʩʢʘʟʘʚ ʙʠ, ʱʦ ʢʘʜʤʽʡ ʦʢʠʩʣʶʻʪʴʩʷ, 

ʘ ʨʪʫʪʴ ʚʽʜʥʦʚʣʶʻʪʴʩʷ. ɽʣʝʤʝʥʪ ʧʨʘʮʶʻ ʪʦʤʫ, 

ʱʦ ʮʝʡ ʦʙʤʽʥ ʝʥʝʨʛʝʪʠʯʥʦ ʚʠʛʽʜʥʠʡ. ɺʽʜʥʦʩʥʘ 

ʩʠʣʘ ʟʚôʷʟʢʫ ʝʣʝʢʪʨʦʥʽʚ ʚ ʩʪʨʫʢʪʫʨʽ ʘʪʦʤʘ ʢʘʜ-

ʤʽʶ ʽ ʘʪʦʤʘ ʨʪʫʪʽ ʪʘʢʘ, ʱʦ, ʚʠʨʘʞʘʶʯʠʩʴ ʬʽʛʫ-

ʨʘʣʴʥʦ, ʥʘʤʘʛʘʥʥʷ ʘʪʦʤʽʚ ʨʪʫʪʽ ʧʨʠʻʜʥʘʪʠ ʝʣʝʢ-

ʪʨʦʥʠ ʧʝʨʝʚʘʞʘʻ ʙʘʞʘʥʥʷ ʘʪʦʤʽʚ ʢʘʜʤʽʶ ʫʪʨʠ-

ʤʫʚʘʪʠ ʾʭ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʘ ʢʦʞʥʽʡ ʽʟ ʧʦʚʝʨ-

ʭʦʥʴ ʨʦʟʜʽʣʫ ʽʦʥʠ #Ä  (ʨʠʩ.4.2,ʙ) ʽ ʽʦʥʠ (Ç 

(ʨʠʩ.4.2,ʘ) ʨʫʭʘʶʪʴʩʷ ʧʨʦʪʠ ʩʠʣ qὉᴆ ʝʣʝʢʪʨʠʯʥʦ-

ʛʦ ʧʦʣʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʟʤʽʥʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦ-

ʪʝʥʮʽʘʣʫ ʫ ʚʩʽʡ ʩʠʩʪʝʤʽ ʷʢ ʧʨʠ ʧʨʦʪʽʢʘʥʥʽ ʩʪʨʫ-
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ʤʫ, ʪʘʢ ʽ ʧʨʠ ʡʦʛʦ ʚʽʜʩʫʪʥʦʩʪʽ. ʅʘ ʨʠʩ.4.3,ʙ ʧʦ 

ʚʝʨʪʠʢʘʣʽ ʚʽʜʢʣʘʜʝʥʦ ʟʤʽʥʫ ʧʦʪʝʥʮʽʘʣʫ ʚʟʜʦʚʞ 

ʢʦʣʘ, ʷʢʝ ʨʦʟʽʤʢʥʫʪʝ ʚ ʦʜʥʽʡ ʪʦʯʮʽ. ʈʽʟʥʠʮʷ ʧʦ-

ʪʝʥʮʽʘʣʽʚ ʥʘ ʟʘʪʠʩʢʘʯʘʭ ʧʨʠ ʨʦʟʽʤʢʥʫʪʦʤʫ ʢʦʣʽ ʻ 

ʝ.ʨ.ʩ. ʝʣʝʤʝʥʪʘ, ʷʢʘ ʧʦʟʥʘʯʝʥʘ ʷʢ .꜡ ɽʣʝʢʪʨʠʯʥʝ 

ʧʦʣʝ  

 
ʈʠʩ.4.3. ʈʦʟʧʦʜʽʣ ʚ ʨʦʟʽʤʢʥʫʪʦʤʫ ʢʦʣʽ (ʘ ) ʧʦʪʝʥʮʽʘʣʫ (ʙ). ʇʦʪʝ-

ʥʮʽʘʣ ʧʨʘʚʦʛʦ ʟʘʪʠʩʢʘʯʘ ὅ ʧʨʠʡʥʷʪʠʡ ʟʘ ʥʫʣʴʦʚʝ ʟʥʘʯʝʥʥʷ. 

ʜʦʨʽʚʥʶʻ ʛʨʘʜʽʻʥʪʫ ʧʦʪʝʥʮʽʘʣʫ ʟ ʦʙʝʨʥʝʥʠʤ 

ʟʥʘʢʦʤ. ʗʢ ʽ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʤʫ 

ʧʦʣʽ ʣʽʥʽʡʥʠʡ ʽʥʪʝʛʨʘʣ Ḃ Ὁᴆdὰᴆ = 0. 

 
ʈʠʩ.4.4. ʈʦʟʧʦʜʽʣ ʧʦʪʝʥʮʽʘʣʫ (ʙ) ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ 

ʦʧʦʨʫ ʧʨʦʪʽʢʘʻ ʩʪʨʫʤ (ʘ). ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʩʧʘʜ ʧʦʪʝʥʮʽʘʣʫ 

ʚʩʝʨʝʜʠʥʽ ʝʣʝʢʪʨʦʣʽʪʫ. ʎʝʡ ʨʦʟʛʣʷʜ ʥʝ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʝʣʝʤʝʥʪʘ 

ɺʝʩʪʦʥʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʝʪʘʣʦʥ. ɽʪʘʣʦʥʥʠʡ ʝʣʝʤʝʥʪ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʧʨʦʪʽʢʘʻ ʜʫʞʝ ʤʘʣʠʡ ʩʪʨʫʤ. 

 ʅʘ ʨʠʩ.4.4,ʙ ʧʦʢʘʟʘʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʪʝʥʮʽ-

ʘʣʫ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʦʧʦʨʫ 

ʧʨʦʪʽʢʘʻ ʩʪʨʫʤ. ɺʩʝʨʝʜʠʥʽ ʝʣʝʢʪʨʦʣʽʪʫ ʻ ʝʣʝʢʪ-

ʨʠʯʥʝ ʧʦʣʝ, ʷʢʝ ʥʘʧʨʘʚʣʝʥʝ ʚ ʪʫ ʞ ʩʪʦʨʦʥʫ, ʱʦ ʽ 

ʩʪʨʫʤ. ʈʦʟʯʠʥ ʩʫʣʴʬʘʪʫ ʢʘʜʤʽʶ ʚʝʜʝ ʩʝʙʝ ʷʢ 

ʟʚʠʯʘʡʥʠʡ ʦʤʽʯʥʠʡ ʦʧʽʨ. 

 ʊʝʧʝʨ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʥʘ ʟʘʪʠʩʢʘʯʘʭ 

ʤʝʥʰʘ  ꜡ ʽʟ-ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʧʘʜʫ 
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ʥʘʧʨʫʛʠ ʥʘ ʝʣʝʢʪʨʦʣʽʪʽ, ʘ ʪʘʢʦʞ, ʤʦʞʣʠʚʦ, ʽʟ-ʟʘ 

ʜʦʜʘʪʢʦʚʦʛʦ ʦʧʦʨʫ ʧʝʨʝʭʽʜʥʠʭ ʰʘʨʽʚ. ʃʽʥʽʡʥʠʡ 

ʽʥʪʝʛʨʘʣ  Ḃ Ὁᴆdὰᴆ ʧʦ ʚʩʴʦʤʫ ʢʦʣʫ, ʷʢ ʽ ʨʘʥʽʰʝ, 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʅʝʭʘʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʪʽʢʘʥʥʷ 

ʩʪʨʫʤʫ ʯʝʨʝʟ ʢʦʞʥʠʡ ʧʝʨʝʨʽʟ ʢʦʣʘ ʧʨʦʡʰʦʚ ʟʘ-

ʨʷʜ q, ʪʦʜʽ  ꜡ή ʻ ʝʥʝʨʛʽʷ, ʷʢʘ ʨʦʟʩʽʷʥʘ ʫ ʟʦʚʥʽʰ-

ʥʴʦʤʫ ʢʦʣʽ ʽ ʚʩʝʨʝʜʠʥʽ ʝʣʝʤʝʥʪʘ. ʎʷ ʝʥʝʨʛʽʷ 

ʦʪʨʠʤʘʥʘ ʽʟ ʭʽʤʽʯʥʦʾ ʝʥʝʨʛʽʾ ʝʣʝʤʝʥʪʘ, ʷʢʘ ʻ 

ʜʞʝʨʝʣʦʤ ʽʩʥʫʚʘʥʥʷ ʩʪʦʨʦʥʥʴʦʾ ʩʠʣʠ Ὁᴆ . 

ʃʘʥʮʶʞʦʢ ʨʝʘʢʮʽʡ ʚ ʝʣʝʤʝʥʪʽ ʦʙʦʨʦʪʥʠʡ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʷʢʱʦ ʚʢʣʶʯʠʪʠ ʚ ʢʦʣʦ ʥʘʟʫʩʪʨʽʯ 

ʝʣʝʤʝʥʪʫ ʽʥʰʝ ʜʞʝʨʝʣʦ ʟ ʙʽʣʴʰʦʶ ʝ.ʨ.ʩ., ʪʦ 

ʩʪʨʫʤ ʧʦʪʝʯʝ ʚ ʦʙʝʨʥʝʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʦʧʠʩʘʥʽ 

ʧʨʦʮʝʩʠ ʙʫʜʫʪʴ ʧʨʦʪʽʢʘʪʠ ʚ ʦʙʝʨʥʝʥʦʤʫ ʧʦʨʷʜ-

ʢʫ. ʉʘʤʝ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʟʘʨʷʜʮʽ ʙʘʪʘʨʝʾ 

ʘʢʫʤʫʣʷʪʦʨʽʚ. 

 ɽ.ʨ.ʩ. ʝʣʝʤʝʥʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩ-

ʪʝʡ ʘʪʦʤʽʚ. ɰʾ ʟʥʘʯʝʥʥʷ ʙʣʠʟʴʢʝ ʜʦ 1ɺ, ʪʦʤʫ ʱʦ 

ʝʥʝʨʛʽʷ ʟʚôʷʟʢʫ ʟʦʚʥʽʰʥʽʭ ʝʣʝʢʪʨʦʥʽʚ ʚ ʘʪʦʤʽ 

ʣʝʞʠʪʴ ʚ ʜʽʘʧʘʟʦʥʽ ʜʝʢʽʣʴʢʦʭ ʝʣʝʢʪʨʦʥ-ʚʦʣʴʪ, ʘ ʚ 

ʝ.ʨ.ʩ. ʧʨʦʷʚʣʷʻʪʴʩʷ, ʧʦ ʩʫʪʽ, ʨʽʟʥʠʮʷ ʮʠʭ ʝʥʝʨʛʽʡ 

ʟʚôʷʟʢʫ. 

 ʉʘʤ ʝʣʝʤʝʥʪ ɺʝʩʪʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʥʝ ʷʢ ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʘ ʰʚʠʜʰʝ, ʷʢ 

ʝʪʘʣʦʥ ʨʽʟʥʠʮʽ ʧʦʪʝʥʮʽʘʣʽʚ. ʊʦʤʫ ʩʠʪʫʘʮʽʷ, ʷʢʘ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.4.4, ʢʦʣʠ ʧʨʦʪʽʢʘʻ ʜʦʩʠʪʴ ʟʥʘʯ-

ʥʠʡ ʩʪʨʫʤ ʽ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʧʘʜʘʻ ʧʨʠʙʣʠʟʥʦ ʥʘ 

10 %, ʻ ʛʨʫʙʠʤ ʟʣʦʚʞʠʚʘʥʥʷʤ ʜʦ ʪʘʢʦʛʦ ʝʣʝʤʝʥ-

ʪʫ. ɽ.ʨ.ʩ. ʝʣʝʤʝʥʪʘ ɺʝʩʪʦʥʘ ʚʽʜʪʚʦʨʶʚʘʥʘ ʫ ʚʠ-
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ʩʦʢʽʡ ʩʪʝʧʝʥʽ. ʗʢʱʦ ʚʦʜʥʠʡ ʨʦʟʯʠʥ (1) (ʨʠʩ.4.1) 

ʥʘʩʠʯʝʥʠʡ ʥʘʜʣʠʰʢʦʤ ʩʫʣʴʬʘʪʫ ʢʘʜʤʽʶ ʚ ʦʙʣʘ-

ʩʪʽ ʦʙʦʭ ʝʣʝʢʪʨʦʜʽʚ, ʪʦ ʝ.ʨ.ʩ. ʧʨʠ 20ᴈ ʜʦʨʽʚʥʶʻ 

(1,018800-1,019600)ɺ ʟ ʧʦʭʠʙʢʦʶ ʜʦ 0,002 % ʽ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ( ʟʘ 1 ʨʽʢ ʜʦ 20 ʤʢɺ). ʇʨʠ ʮʴʦʤʫ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʦʪʽʢʘʥʥʷ ʩʪʨʫʤʫ (0,5-10 ʤʢɸ). 

ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢ ʝʪʘʣʦʥ, ʝʣʝʤʝʥʪ ɺʝʩ-

ʪʦʥʘ ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʪʝʥʮʽʦʤʝʪʨ, ʪʦ ʤʦʞʥʘ ʥʘ-

ʜʽʡʥʦ ʚʠʤʽʨʶʚʘʪʠ ʨʽʟʥʠʮʶ ʧʦʪʝʥʮʽʘʣʽʚ ʟ ʪʦʯʥʽʩ-

ʪʶ ʜʦ 10-6ɺ. 

 ʏʝʨʝʟ ʧʨʠʩʫʪʥʽʩʪʴ ʧʦʤʽʪʥʠʭ ʢʽʣʴʢʦʩʪʝʡ 

(ʜʝʩʷʪʢʠ ʛ) ʪʦʢʩʠʯʥʠʭ ʨʪʫʪʽ ʽ ʢʘʜʤʽʶ (ʽ ʾʭ ʟ'ʻʜ-

ʥʘʥʴ) ʥʦʨʤʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʥʝʙʝʟʧʝʯʥʽ ʫ ʩʧʽʣʢʫ-

ʚʘʥʥʽ, ʥʝ ʧʽʜʣʷʛʘʶʪʴ ʨʝʤʦʥʪʫ ʽ ʧʨʠ ʚʠʭʦʜʽ ʟ ʣʘʜʫ 

ʧʦʚʠʥʥʽ ʫʪʠʣʽʟʫʚʘʪʠʩʷ ʚ ʧʦʨʷʜʢʫ, ʧʝʨʝʜʙʘʯʝʥʦ-

ʤʫ ʜʣʷ ʚʠʨʦʙʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʮʽ ʤʝʪʘʣʠ. 

ɼʦʜʘʪʦʢ 5. ʇʨʠʢʣʘʜ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʦʛʦ ʦʧʦʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʩʪʦʚʦʾ ʩʭʝʤʠ 

 ʉʭʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʽʜʦʤʠʭ ʦʧʦʨʽʚ Ὑ, 

Ὑ ʽ ʤʘʛʘʟʠʥʫ ʦʧʦʨʽʚ Ὑ , ʥʝʚʽʜʦʤʦʛʦ ʦʧʦʨʫ Ὑ , 

ʥʫʣʴ-ʛʘʣʴʚʘʥʦʤʝʪʨʘ G ʽ ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ ʜʞʝʨʝʣʘ 

ʥʘʧʨʫʛʠ U. ʆʧʽʨ Ὑ=6,8 ʢʆʤ (ʟʘʚʦʜʩʴʢʝ ʤʘʨʢʫ-

ʚʘʥʥʷ ʆʉʄʃʊ, 6,8 ʢʆʤ, ʢ 5%), Ὑ=6,2 ʢʆʤ (ʟʘ-

ʚʦʜʩʴʢʝ ʤʘʨʢʫʚʘʥʥʷ ʄʃʊ-2, 6,2 ʢʆʤ, ʢ 5%). ʈʝ-

ʟʠʩʪʦʨʠ Ὑ ʽ Ὑ ʧʽʜʙʠʨʘʻʤʦ ʙʣʠʟʴʢʠʤʠ ʟʘ ʟʥʘ-

ʯʝʥʥʷʤʠ ʦʧʦʨʽʚ ʽ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʽʜʥʦʩʥʠʤʠ ʧʦ-

ʭʠʙʢʘʤʠ. ʊʦʜʽ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʦʛʦ 

ʦʧʦʨʫ Ὑ  ʙʫʜʝ ʥʘʡʢʨʘʱʦʶ. ʄʘʛʘʟʠʥ ʦʧʦʨʽʚ Ὑ  

ʤʘʻ ʢʣʘʩ ʪʦʯʥʦʩʪʽ ὑ πȟςȢ ʋ ʚʠʤʽʨʶʚʘʣʴʥʽʡ 
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ʜʽʘʛʦʥʘʣʽ BD ʚʚʽʤʢʥʝʥʠʡ ʥʫʣʴ-ʛʘʣʴʚʘʥʦʤʝʪʨ ʟʽ 

ʰʢʘʣʦʶ ρππ ̍̋,̱ ʢʣʘʩʫ ʪʦʯʥʦʩʪʽ ὑ ρȟπȢ 

ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʦʜʠʥ ʨʘʟ. ʉʪʨʫʤ ʯʝ-

ʨʝʟ ʛʘʣʴʚʘʥʦʤʝʪʨ ʜʦʨʽʚʥʶʻ ʥʫʣʶ ʧʨʠ ʦʧʦʨʽ ʥʘ 

ʤʘʛʘʟʠʥʽ ʦʧʦʨʽʚ Ὑ ςτψυ ʆʤ. ɺʠʟʥʘʯʠʪʠ ʥʝ-

ʚʽʜʦʤʠʡ ʦʧʽʨ Ὑ, ʡʦʛʦ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ὟὙ  ʽ 

ʚʽʜʥʦʩʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʪʘ ʟʘʧʠʩʘʪʠ ʢʽʥʮʝʚʠʡ 

ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ Ὑ . 

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʫ ʝʢʩʧʝʨʠʤʝʥʪʫ: 

1.ɿʘ ʬʦʨʤʫʣʦʶ (2.21) ʚʠʟʥʘʯʘʻʤʦ ʥʝʚʽʜʦʤʠʡ 

ʦʧʽʨ Ὑ : 

Ὑ Ὑ =
ȟ

ȟ
Ͻςτψυ ʆʤ= 

=2725,484 ʆʤ. 

2.ʊʘʢ ʷʢ Ὑ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.21), ʪʦ 

ʮʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʚʠʤʽʨʶʚʘʥʥʷ. ɼʦʩʣʽʜ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʦʜʠʥ ʨʘʟ, ʪʦ ʙʫʜʝʤʦ ʟʥʘʭʦʜʠʪʠ ʩʫʤʘʨʥʫ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ Ὑ  ʟʘ ʬʦʨʤʫʣʦʶ (ʜ3.1) ʜʦʜʘʪʢʫ 

3. 

Ὗ Ὑ Ѝὒ ὓ ὔ , 

ʜʝ ὒȟὓȟὔ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ (ʜ3.2), 

(ʜ3.3), (ʜ3.4) ʚ ʜʦʜʘʪʢʫ 3. 

ʘ) ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʦʧʦʨʽʚ Ὑ ʽ Ὑ ʨʦʟʨʘʭʫʻʤʦ ʟʘ 

ʬʦʨʤʫʣʦʶ (2.2.9) [4], ʚʨʘʭʫʚʘʚʰʠ ʾʭʥʽ ʟʘʚʦʜʩʴʢʽ 

ʜʘʥʽ: 

Ὗ Ὑ
ὙϽɿ

ρππЍσ

φȟψϽρπϽυ

ρππЍσ
 ̨̍ ρωφȟσ ̨ ȟ̍ 

Ὗ Ὑ
ὙϽɿ

ρππЍσ

φȟςϽρπϽυ

ρππЍσ
 ̨̍

ρχψȟωψ ̨ Ȣ̍ 
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ʙ) ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʧʦʭʠʙʢʫ ʤʘʛʘʟʠʥʫ ʦʧʦʨʽʚ 

ʚʠʟʥʘʯʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ (ʜ3.4) ʜʦʜʘʪʢʫ 3, ʘ ʥʝ-

ʚʠʟʥʘʯʝʥʽʩʪʴ Ὑ  ʟʘ ʬʦʨʤʫʣʦʶ (2.2.9) [4]. ɺʨʘʭʫ-

ʻʤʦ, ʱʦ ʧʨʠ Ὑ =2485 ʆʤ, ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʡ ʦʧʽʨ 

ʤʘʛʘʟʠʥʫ ʦʧʦʨʽʚ ʧʦʪʨʽʙʥʦ ʧʨʠʡʥʷʪʠ 

Ὑ  =9999,9 ʆʤ10000 ʆʤ. ʊʦʤʫ ʥʝʚʠʟʥʘʯʝ-

ʥʽʩʪʴ 

Ὗ Ὑ  Ͻ

Ѝ
 

Ͻȟ

Ѝ
 ̨̍ ρρȟυυ ̨ Ȣ̍ 

ʚ) ɿʘ ʬʦʨʤʫʣʘʤʠ (ʜ3.2), (ʜ3.3), (ʜ3.4) ʜʦʜʘʪʢʫ 3 

ʟʥʘʭʦʜʠʤʦ: 

ὒ Ὗ Ὑ
ȟ

ȟ
Ͻρωφȟφ ̨̍ χψȟχωω˛̍, 

ὓ Ὗ Ὑ  
ȟϽȟ

ȟ
Ͻρχψȟωψ ̨̍  

χψȟφχψφ˛̍ȟ 

ὔ Ὗ Ὑ  
ȟ

ȟ
Ͻρρȟυυ˛ ρ̍ςȟφφχχ˛̍Ȣ 

ʊʦʜʽ ʩʫʤʘʨʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʪʠʧʫ ὄ ʜʣʷ ʥʝʚʽ-

ʜʦʤʦʛʦ ʦʧʦʨʫ Ὑ  ʙʫʜʝ ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ (ʜ3.1) 

ʜʦʜʘʪʢʘ 3: 

Ὗ Ὑ ὒ ὓ ὔ ρρρȟωω ̨ Ȣ̍ 

ʛ) ʈʦʟʰʠʨʝʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʨʦʟʨʘʭʫʻʤʦ ʟʘ ʬʦ-

ʨʤʫʣʦʶ (2.3.5) [4], ʪʦʙʪʦ 

ὟὙ ὯὟ Ὑ  ςϽρρρȟωω ̨̍

ςςσȟωχτ ̨ ȟ̍ 

ʜʝ Ὧ ɀ ʢʦʝʬʽʮʽʻʥʪ ʦʭʦʧʣʝʥʥʷ, ʷʢʠʡ ʜʣʷ ʣʘʙʦʨʘ-

ʪʦʨʥʠʭ ʨʦʙʽʪ ʧʨʠʡʤʘʻʤʦ Ὧ ς ʧʨʠ ʨʽʚʥʽ ʜʦʚʽʨʠ 

ὖ πȟωυȢ 

 ɿʛʽʜʥʦ ʧʨʘʚʠʣ ʟʘʦʢʨʫʛʣʝʥʥʷ (ʜʠʚ. ɘρȢτ 

ʧʦʩʽʙʥʠʢʘ [4]) ʨʦʟʰʠʨʝʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʜʣʷ Ὑ  

ʧʨʠʡʤʘʻʤʦ: 

ὟὙ ςππ ̨ Ȣ̍ 
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ʝ) ʊʦʜʽ ʮʠʬʨʠ 2 (ʜʝʩʷʪʢʠ), 5, 4, 8, 4 ʚ ʟʥʘʯʝʥʥʽ 

Ὑ ςχςυȟτψτ ʆʤ ʻ ʥʝʚʽʨʥʠʤʠ ʽ ʾʭ ʚʽʜʢʠʜʘʻʤʦ. 

ʎʠʬʨʘ 7 ʩʫʤʥʽʚʥʘ, ʮʠʬʨʘ 2 (ʪʠʩʷʯʽ) ï ʚʽʨʥʘ. ʂʽ-

ʥʮʝʚʠʡ ʟʘʧʠʩ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʚʽʜʦ-

ʤʦʛʦ ʦʧʦʨʫ Ὑ  ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ ʪʘʢ: 

Ὑ ςχππςππ ʆʤ 

ʟ ʡʤʦʚʽʨʥʽʩʪʶ ʜʦʚʽʨʠ ὖ πȟωυ ʽ ʚʽʜʥʦʩʥʦʶ ʥʝ-

ʚʠʟʥʘʯʝʥʽʩʪʶ 

ɿ
ςππ

ςχππ
ϽρππϷχϷȢ 

ɺʠʩʥʦʚʦʢ. ʗʢ ʚʠʜʥʦ ʽʟ ʜʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦ-

ʚʥʠʡ ʚʢʣʘʜ ʚ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ὟὙ  ʚʥʦʩʷʪʴ ʥʝ-

ʚʠʟʥʘʯʝʥʦʩʪʽ Ὗ Ὑ  ʽ Ὗ Ὑ . ʊʦʤʫ ʜʣʷ ʜʦʩʷʛ-

ʥʝʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʩʪʦʚʦʶ 

ʩʭʝʤʦʶ ʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʦʛʦ ʦʧʦʨʫ Ὑ  ʥʝʦʙʭʽʜ-

ʥʦ ʧʽʜʙʠʨʘʪʠ ʦʜʥʘʢʦʚʽ ʨʝʟʠʩʪʦʨʠ Ὑ ʽ Ὑ, ʟ ʚʝʣʠ-

ʢʠʤ ʟʥʘʯʝʥʥʷʤ ʦʧʦʨʫ ʽ ʟ ʤʘʣʦʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ. 

ɼʦʜʘʪʦʢ 6. ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʚʽʜʦʤʦʛʦ 

ʦʧʦʨʫ ʪʘ ʡʦʛʦ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ Exʩel. (ʜʠʚ. ʪʘʙʣ.6.1, 6.2) 

ɺʽʜʢʨʠʚʘʻʤʦ ʥʦʚʠʡ Excel ʬʘʡʣ, ʘʙʦ ʩʢʦʨʠ-

ʩʪʘʻʤʦʩʷ Exʩel ʬʘʡʣʦʤ çʨʦʙʦʯʘ ʧʨʦʛʨ. ʤʝʪ. 

ʥʘʡʤʝʥ. ʢʚʘʜʨʘʪè, ʷʢʠʡ ʦʢʨʝʤʦ ʜʦʜʘʻʪʴʩʷ ʜʦ 

ʟʘʚʜʘʥʥʷ. ʁʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʘʚʘʥʪʘʞʠʪʠ, ʚʽʜʢ-

ʨʠʪʠ, ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʬʘʡʣ ʜʣʷ ʜʘʥʦʾ ʨʦʙʦʪʠ, 

ʜʣʷ ʮʴʦʛʦ ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ çʬʘʡʣè, ʽ ʥʘʪʠʩ-

ʥʫʪʠ ʢʥʦʧʢʫ çʟʘʧʘʤôʷʪʘʪʠ ʷʢè, ʥʘʟʚʫ ʬʘʡʣʫ ʦʙʠ-

ʨʘʻʤʦ ʪʘʢʠʤ ʯʠʥʦʤ: ʥʦʤʝʨ ʨʦʙʦʪʠ ʽ ʚʘʰʝ ʧʨʽ-

ʟʚʠʱʝ, ʥʘʧʨʠʢʣʘʜ: ç2-1. ʖʨʯʫʢè. 

1. ɸʥʘʣʽʟʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ 

(2.21), (2.31), ʙʘʯʠʤʦ, ʱʦ ʚ ʮʠʭ ʬʦʨʤʫʣʘʭ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʜʘʥʽ ʩʪʘʣʽ ʚʝʣʠʯʠʥʠ:- ʦʧʦʨʠ 

Ὑ υφ̋˛̍, Ὑ τχ̋˛̍ ʟ ʚʽʜʥʦʩʥʦʶ ʧʦʭʠʙ-
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ʢʦʶ ʟʛʽʜʥʦ ʤʘʨʢʫʚʘʥʥʷ ŭ=5%; ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʤʘ-

ʛʘʟʠʥʫ ʦʧʦʨʽʚ Ⱦ=0,2. (ʜʠʚ. ʪʘʙʣʠʮʽ 6.1 ʪʘ 6.2, ʷʢʽ 

ʨʽʟʥʷʪʴʩʷ ʚʽʜʥʦʩʥʦʶ ʧʦʭʠʙʢʦʶ ʟʘʜʘʥʠʭ ʦʧʦʨʽʚ 

Ὑ ʽ Ὑ.) 

ʎʽ ʚʝʣʠʯʠʥʠ ʟʘʥʦʩʠʤʦ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦ-

ʤʽʨʦʢ. ɼʦ ʢʦʤʽʨʦʢ ɸ1ʪʘ ɸ2 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ: 

çŭ1,2, %è - ʧʦʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ ʨʝʟʠ-

ʩʪʦʨʽʚ Ὑ, Ὑ ʪʘ ʾʾ ʨʦʟʤʽʨʥʽʩʪʴ; çŭm, %è - ʢʣʘʩ 

ʪʦʯʥʦʩʪʽ ʤʘʛʘʟʠʥʫ, ʜʦ ʢʦʤʽʨʦʢ ɺ1 ʪʘ ɺ2 ï ʯʠʩʣʘ 

ç5è ʪʘ ç0,2è. ɺ ʢʦʤʽʨʢʠ ɸ3 ʽ ɸ4 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝ-

ʨʠ çR1, ʆʤè ʪʘ çR2, ʆʤè, ʘ ʚ ʢʦʤʽʨʢʠ ɺ3 ʪʘ ɺ4 ï 

ʚʽʜʧʦʚʽʜʥʽ ʯʠʩʣʘ ç56000è ʽ ç47000è. ɺ ʢʦʤʽʨʢʫ 

ɸ5 ʟʘʧʠʰʝʤʦ ʣʽʪʝʨʠ çA=R1/R2è, ʜʦ ʢʦʤʽʨʢʠ ɺ5 

ï ʮʶ ʞ ʬʦʨʤʫʣʫ, ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ 

ʪʘʢʽ ʜʽʾ: ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʢʦʤʽʨʢʫ ɺ5, ʥʘʪʠʩ-

ʢʫʻʤʦ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʥʘʪʠʩʢʘʻʤʦ ʟʥʘʢ ʜʦ-

ʨʽʚʥʶʻ ʥʘ ʢʣʘʚʽʘʪʫʨʽ ç=è, ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ 

ʢʦʤʽʨʢʫ ɺ3 ʽ ʥʘʪʠʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʥʘ 

ʢʣʘʚʽʘʪʫʨʽ ʥʘʙʠʨʘʻʤʦ ʟʥʘʢ ʜʽʣʝʥʥʷ ʽ ʥʘʪʠʩʢʫʻʤʦ 

ʥʘ ʢʦʤʽʨʢʫ ɺ4, ʥʘ ʟʘʢʽʥʯʝʥʥʷ ʚʚʦʜʫ ʬʦʨʤʫʣʠ 

ʟʘʚʞʜʠ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çEnterè, ʪʦʜʽ ʚ ʨʷʜʢʫ 

ʬʦʨʤʫʣ ʙʫʜʝ: ç=B3/B4è. 

2. ʇʨʠʩʪʫʧʘʻʤʦ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʘʧʦʚʥʝʥ-

ʥʷ ʪʘʙʣʠʮʽ 1. ɺ ʢʦʤʽʨʢʠ E3, F3, G3 ʪʘ H3 ʟʘʧʠʩʫ-

ʻʤʦ ʣʽʪʝʨʠ çRm1, ʆʤè, çRm2, ʆʤè ʽ ʪ.ʜ., ʘ ʜʦ 

ʢʦʤʽʨʦʢ E4, F4, G4 ʪʘ H4 ï ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ ʟ ʪʘʙ-

ʣʠʮʽ ʜʘʥʠʭ 2.1. 

ɼʦ ʢʦʤʽʨʢʠ D5 ʚʥʦʩʠʤʦ ʣʽʪʝʨʠ çRʭ, ʆʤè, ʘ 

ʜʦ ʢʦʤʽʨʢʠ ɽ5 ï ʬʦʨʤʫʣʫ (2.21). ɼʣʷ ʮʴʦʛʦ ʥʝ-

ʦʙʭʽʜʥʦ ʚʽʜʢʨʠʪʠ çʙʫʬʝʨ ʦʙʤʽʥʫè, ʥʘʚʝʩʪʠ ʢʫʨ-
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ʩʦʨ ʥʘ ʢʦʤʽʨʢʫ ɺ5, ʥʘʪʠʩʥʫʪʠ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠ-

ʰʽ, ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʢʦʧʽʶʚʘʪʠè, ʥʘʚʝʩʪʠ ʢʫ-

ʨʩʦʨ ʥʘ ʢʦʤʽʨʢʫ ɽ5 ʽ ʥʘʪʠʩʥʫʪʠ ʥʘ ʥʝʾ, ʧʦʪʽʤ 

ʥʘʪʠʩʥʫʪʠ ʟʥʘʢ ʜʦʨʽʚʥʶʻ ʥʘ ʢʣʘʚʽʘʪʫʨʽ ç=è, ʥʘ-

ʚʝʩʪʠ ʢʫʨʩʦʨ ʽ ʥʘʪʠʩʥʫʪʠ ʥʘ ʯʠʩʣʦ ʚ ʙʫʬʝʨʽ ʦʙ-

ʤʽʥʫ, ʥʘʚʝʩʪʠ ʢʫʨʩʦʨ ʥʘ ʨʷʜʦʢ ʬʦʨʤʫʣ ʽ ʥʘʪʠʩ-

ʥʫʪʠ ʥʘ ʚʽʣʴʥʝ ʤʽʩʮʝ ʧʽʩʣʷ ʯʠʩʣʘ, ʥʘʪʠʩʥʫʪʠ ʥʘ 

ʟʥʘʢ ʤʥʦʞʝʥʥʷ ʥʘ ʢʣʘʚʽʘʪʫʨʽ, ʘ ʧʦʪʽʤ - ʥʘ ʢʦʤʽʨ-

ʢʫ ʟ ʦʧʦʨʦʤ ʤʘʛʘʟʠʥʫ ɽ4 ʽ ʥʘʪʠʩʥʫʪʠ ʣʽʚʫ ʢʥʦʧ-

ʢʫ ʤʠʰʽ, ʧʦʪʽʤ ʥʘ ʢʥʦʧʢʫ çEnterè, ʪʦʜʽ ʚ ʨʷʜʢʫ 

ʬʦʨʤʫʣ ʙʫʜʝ: ç=1,191489362*E4è. ʑʦʙ ʧʨʦʜʫʙ-

ʣʶʚʘʪʠ ʮʶ ʬʦʨʤʫʣʫ ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʦʤʽʨʦʢ ʟʥʦ-

ʚʫ ʥʘʪʠʩʢʫʻʤʦ ʥʘ ʢʦʤʽʨʢʫ ɽ5, ʢʫʨʩʦʨ ʥʘʚʦʜʠʤʦ 

ʥʘ ʥʠʞʥʽʡ ʧʨʘʚʠʡ ʢʫʪ ʽ ʩʘʤ ʢʫʨʩʦʨ ʤʘʻ ʧʨʠʡʥʷʪʠ 

ʚʠʛʣʷʜ ʟʥʘʢʘ ç+Ͻè, ʟʘʪʠʩʢʫʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰ-

ʢʠ ʽ ʪʷʛʥʝʤʦ ʜʦ ʢʦʤʽʨʦʢ F5, G5 ʪʘ H5, ʧʨʠ ʮʴʦʤʫ 

ʧʨʦʛʨʘʤʘ ʩʘʤʘ ʚʧʠʰʝ ʬʦʨʤʫʣʫ ʚ ʥʘʩʪʫʧʥʽ ʢʦʤʽ-

ʨʢʠ ʚ ʚʠʜʽʣʝʥʽʡ ʦʙʣʘʩʪʽ, ʽ ʚ ʥʠʭ ʧʦʷʚʠʪʴʩʷ ʨʝ-

ʟʫʣʴʪʘʪ. 

3. ɺ ʢʦʤʽʨʢʫ D6 ʚʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çRn, ʆʤè 

- ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʥʦʨʤʫʶʯʦʛʦ ʦʧʦʨʫ 

(ʜʠʚ ʜʦʜʘʪʦʢ5), ʘ ʩʘʤʽ ʟʥʘʯʝʥʥʷ ï ʜʦ ʢʦʤʽʨʦʢ E6, 

F6, G6 ʪʘ H6 (ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ ʱʦ ʧʽʩʣʷ ʦʜʠʥʠʮʽ 

ʢʽʣʴʢʽʩʪʴ ʥʫʣʽʚ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʮʠʬʨ ʚ ʯʠʩʣʽ 

Rm). 

4. ɺʠʟʥʘʯʠʤʦ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʪʠʧʫ ɺ ʦʧʦ-

ʨʽʚ ʤʘʛʘʟʠʥʫ. ɼʦ ʢʦʤʽʨʢʠ D7 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ 

çUʚRm, ʆʤè - ʾʾ ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ, ʜʦ 

ʢʦʤʽʨʢʠ ɽ7 ï ʬʦʨʤʫʣʫ (ʜ3.4), ʪʦʜʽ ʚ ʨʷʜʢʫ ʬʦʨ-

ʤʫʣ ʙʫʜʝ: ç=E6*0,002/SQRT(3)è., ʪʘ ʜʫʙʣʶʻʤʦ ʾʾ 
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ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʦʤʽʨʦʢ ʮʴʦʛʦ ʨʷʜʢʘ F7, G7 ʪʘ H7, 

ʷʢ ʦʧʠʩʘʥʦ ʚ ʧʫʥʢʪʽ 2 ʮʴʦʛʦ ʜʦʜʘʪʢʘ. 

5. ɺʠʟʥʘʯʠʤʦ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʪʠʧʫ ɺ ʟʘʜʘ-

ʥʠʭ ʦʧʦʨʽʚ Ὑ, Ὑ. ɼʦ ʢʦʤʽʨʦʢ ɸ6 ʽ ɸ7 ʟʘʧʠʩʫʻ-

ʤʦ ʣʽʪʝʨʠ çUʚR1, ʆʤè ʪʘ çUʚR2, ʆʤè - ʾʾ ʧʦʟʥʘ-

ʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ, ʜʦ ʢʦʤʽʨʢʠ ɺ6 ï ʬʦʨʤʫʣʫ 

(ʜ3.3), ʪʦʜʽ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝʤʦ ʤʘʪʠ: 

ç=B3*0,05/SQRT(3)è, ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ 

çEnterè ʪʘ ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ ʢʦʤʽʨʢʠ ɺ7. 

6. ɼʦ ʢʦʤʽʨʢʠ D8 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ 

çL=Rm/R2*UʚR1, ʆʤè - ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨ-

ʥʽʩʪʴ ʧʝʨʰʦʛʦ ʜʦʜʘʥʢʘ ʟ ʬʦʨʤʫʣʠ (ʜ3.1), ʯʠʩʝ-

ʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʦʤʽʨʢʠ ɺ6 ʢʦʧʽʶʻʤʦ ʜʦ ʙʫʬʝʨʫ 

ʦʙʤʽʥʫ, ʘ ʜʦ ʢʦʤʽʨʢʠ ɽ8 ʟʘʥʦʩʠʤʦ ʬʦʨʤʫʣʫ 

(ʜ3.2), ʪʦʜʽ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝ: 

ç=E4/47000*1616,580754è, ʽ ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ ʢʦ-

ʤʽʨʦʢ F8, G8 ʪʘ H8. 

ʇʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʜʨʫʛʦʛʦ ʜʦʜʘʥ-

ʢʘ ʟ ʬʦʨʤʫʣʠ (ʜ3.1) ʟʘʧʠʩʫʻʤʦ ʜʦ ʢʦʤʽʨʢʠ D9 ï 

çM=Rm*R1/R2^2*UʚR2, ʆʤè, ʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥ-

ʥʷ ʢʦʤʽʨʢʠ ɺ7 ʢʦʧʽʶʻʤʦ ʜʦ ʙʫʬʝʨʫ ʦʙʤʽʥʫ, ʘ ʜʦ 

ʢʦʤʽʨʢʠ ɽ9 ʟʘʥʦʩʠʤʦ ʬʦʨʤʫʣʫ (ʜ3.3), ʪʦʜʽ ʚ ʨʷ-

ʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝʤʦ ʤʘʪʠ: 

ç=E4*56000/47000^2*1356,773133è, ʥʝ ʟʘʙʫʚʘʻ-

ʤʦ ʥʘʪʠʩʢʘʪʠ ʢʥʦʧʢʫ çEnterè, ʪʘ ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ 

ʢʦʤʽʨʦʢ F9, G9 ʪʘ H9. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʪʨʠ-

ʤʘʥʽ ʟʥʘʯʝʥʥʷ ʜʦʜʘʥʢʽʚ L  ̔M ʙʫʜʫʪʴ ʦʜʥʘʢʦʚʠ-

ʤʠ, ʷʢʱʦ ʾʭ ʚʽʜʥʦʩʥʽ ʧʦʭʠʙʢʠ ʦʜʥʘʢʦʚʽ, ʱʦ ʽ ʙʘ-

ʯʠʤʦ ʚ ʢʦʤʽʨʢʘʭ ɽ8 ʽ ɽ9. 
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ɺ ʢʦʤʽʨʢʫ D10 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ 

çN=R1/R2*UʚRm, ʆʤè - ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨ-

ʥʽʩʪʴ ʪʨʝʪʴʦʛʦ ʜʦʜʘʥʢʘ ʟ ʬʦʨʤʫʣʠ (ʜ3.1). ʯʠʩʝ-

ʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʦʤʽʨʢʠ ɺ5 ʢʦʧʽʶʻʤʦ ʜʦ ʙʫʬʝʨʫ 

ʦʙʤʽʥʫ (ʷʢʱʦ ʡʦʛʦ ʚʞʝ ʚʠʜʘʣʝʥʦ), ʘ ʜʦ ʢʦʤʽʨʢʠ 

ɽ8 ʟʘʥʦʩʠʤʦ ʬʦʨʤʫʣʫ (ʜ3.2), ʪʦʜʽ ʚ ʨʷʜʢʫ ʬʦʨ-

ʤʫʣ ʙʫʜʝ: ç=E7*1,191489362è, ʥʘʪʠʩʢʘʻʤʦ ʢʥʦ-

ʧʢʫ çEnterè ʪʘ ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ ʢʦʤʽʨʦʢ F10, G10 

ʪʘ H10. 

7. ɼʦ ʢʦʤʽʨʢʠ D11 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ 

çUʩʚRʭ, ʆʤè - ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʩʫʤʘ-

ʨʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʠʧʫ ɺ ʥʝʚʽʜʦʤʠʭ ʦʧʦʨʽʚ, 

ʜʦ ʢʦʤʽʨʢʠ ɽ11 ï ʬʦʨʤʫʣʫ (ʜ3.1), ʪʦʜʽ ʚ ʨʷʜʢʫ 

ʬʦʨʤʫʣ ʙʫʜʝ: ç=SQRT(SUMSQ(E8:E10)) ʑʦʙ 

ʟʥʘʡʪʠ ʮʶ ʬʫʥʢʮʽʶ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʥʘ 

ʢʥʦʧʢʫ çʚʩʪʘʚʣʝʥʥʷ ʬʫʥʢʮʽʾè, ʷʢʘ ʧʦʟʥʘʯʝʥʘ 

ʩʠʤʚʦʣʦʤ çfxè ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʧʝʨʝʜ ʨʷʜʢʦʤ ʬʦʨ-

ʤʫʣ. ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʟôʷʚʠʪʴʩʷ ʚʽʢʦʥʮʝ, ʚ ʷʢʦʤʫ 

ʻ ʧʦʰʫʢ ʬʫʥʢʮʽʾ ʟ ʢʦʤʽʨʢʦʶ, ʜʝ ʤʦʞʥʘ ʚʚʝʩʪʠ 

ʢʦʨʦʪʢʠʡ ʦʧʠʩ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʚʦʜʠʤʦ ʩʣʦ-

ʚʘ çʩʫʤʘ ʢʚʘʜʨʘʪʽʚè, ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çʟʥʘʡ-

ʪʠè, ʚ ʢʦʤʽʨʮʽ ʥʠʞʯʝ ʩʣʽʚ çʚʠʙʝʨʽʪʴ ʬʫʥʢʮʽʶè 

ʟôʷʚʠʪʴʩʷ ʩʧʠʩʦʢ ʬʫʥʢʮʽʡ, ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ 

ʢʦʞʥʫ ʽ ʯʠʪʘʻʤʦ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʙʠʨʘʻʤʦ ʧʦʪ-

ʨʽʙʥʫ: ʘʙʦ ʧʦʜʚʽʡʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʥʘ ʥʝʾ, ʘʙʦ ʥʘ 

ʢʥʦʧʢʫ çʆʂè. ɺ ʚʽʢʦʥʮʝ çʘʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾè 

ʚʥʦʩʠʤʦ ʥʘʟʚʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʽʨʦʢ ʟ ʧʦʪʨʽʙʥʠ-

ʤʠ ʜʘʥʠʤʠ, ʜʣʷ ʮʴʦʛʦ ʥʘʪʠʩʢʫʻʤʦ ʥʘ ʢʦʤʽʨʢʫ 

ɽ8, ʟʘʪʠʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʢʠ ʽ ʪʷʛʥʝʤʦ ʜʦ 

ʢʦʤʽʨʢʠ ɽ10, ʧʦʪʽʤ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çʆʂè. 
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ɼʫʙʣʶʻʤʦ ʚʤʽʩʪ ʢʦʤʽʨʢʠ D11 ʜʦ ʢʦʤʽʨʦʢ F11, 

G11 ʪʘ H11. 

ɼʦ ʢʦʤʽʨʢʠ D12 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çU_Rʭ, 

ʆʤè - ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʨʦʟʰʠʨʝʥʦʾ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʠʧʫ ɺ ʥʝʚʽʜʦʤʠʭ ʦʧʦʨʽʚ, ʜʦ 

ʢʦʤʽʨʢʠ ɽ12 ï ʬʦʨʤʫʣʫ, ʪʦʜʽ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ 

ʙʫʜʝ: ç=2*E11è, ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ ʢʦʤʽʨʦʢ F12, 

G12 ʪʘ H12, ʥʝ ʟʘʙʫʚʘʻʤʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 

çEnterè. 

8. ɺ ʢʦʤʽʨʢʫ D13 ʟʘʧʠʰʝʤʦ ʣʽʪʝʨʠ çU_Rʭ 

ʦʢʨʫʛ, ʆʤè - ʧʦʟʥʘʯʝʥʥʷ ʦʢʨʫʛʣʝʥʦʾ ʜʦ ʦʜʥʽʻʾ 

ʟʥʘʯʫʱʦʾ ʮʠʬʨʠ ʚʝʣʠʯʠʥʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʰʫ-

ʢʘʥʦʛʦ ʦʧʦʨʫ ʪʘ ʾʾ ʨʦʟʤʽʨʥʽʩʪʴ, ʜʦ ʢʦʤʽʨʦʢ E13, 

F13, G13 ʪʘ H13 ï ʩʘʤʽ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘ-

ʶʪʴʩʷ ʟʛʽʜʥʦ ʧʨʘʚʠʣ ʟʘʦʢʨʫʛʣʝʥʥʷ [4]. 

ɼʦ ʢʦʤʽʨʢʠ D14 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çRʭ 

ʦʢʨʫʛ, ʆʤè - ʧʦʟʥʘʯʝʥʥʷ ʦʢʨʫʛʣʝʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʦʧʦʨʫ ʪʘ ʡʦʛʦ ʨʦʟʤʽʨʥʽʩʪʴ, ʘ ʜʦ ʢʦʤʽʨʦʢ E14, 

F14, G14 ʪʘ H14 ï ʦʢʨʫʛʣʝʥʽ ʟʥʘʯʝʥʥʷ ʦʧʦʨʽʚ 

(ʜʠʚ ʜʦʜʘʪʦʢ 5). 

ɺʠʟʥʘʯʘʻʤʦ ʚʽʜʥʦʩʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. ɼʦ 

ʢʦʤʽʨʢʠ D15 ʟʘʧʠʰʝʤʦ ʣʽʪʝʨʠ çŭx, %è - ʾʾ ʧʦʟ-

ʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ, ʘ ʜʦ ʢʦʤʽʨʢʠ ɽ15 - ʬʦʨ-

ʤʫʣʫ, ʪʦʜʽ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝʤʦ ʤʘʪʠ: 

ç=E13/E14*100è, ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʦ-

ʤʽʨʦʢ F15, G15 ʪʘ H15. 

9. ɺ ʢʦʤʽʨʢʫ ɸ15 ʟʘʧʠʩʫʻʤʦ ʩʣʦʚʦ çɺʽʜʧʦʚʽʜʴ:è, 

ʚ ʢʦʤʽʨʢʠ ʉ16 ï ʉ19 ï ʣʽʪʝʨʠ çRʭ1, ʆʤè, çRʭ2, 

ʆʤè ʽ ʪ.ʜ., ʘ ʚ ʢʦʤʽʨʢʠ D16 ï D19 ï ʟʥʘʯʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʚʝʣʠʯʠʥ, ʥʘʧʨʠʢʣʘʜ: ç24000Ñ2000è. 
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ʊʘʙʣʠʮʷ 6.1. ʈʦʟʨʘʭʫʥʦʢ ʦʧʦʨʫ ʪʘ ʡʦʛʦ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 
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ʊʘʙʣʠʮʷ 6.2(ʟʤʝʥʰʝʥʦ ŭ ʦʧʦʨʽʚ R1, R2) 
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ɺʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ ʩʠʣʠ ʤʝʪʦʜʦʤ 

ʢʦʤʧʝʥʩʘʮʽʾ 

ɼʦʜʘʪʦʢ 7. ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ ʩʠʣʠ ʤʝʪʦʜʦʤ ʢʦʤʧʝʥʩʘʮʽʾ 

1. ʅʝʚʽʜʦʤʫ ʝ.ʨ.ʩ. ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫ-

ʣʦʶ (2.30) 

꜡ ꜡ ,  (ʜ7.1) 

ʜʝ ʟʘʤʽʩʪʴ ὰ ʧʨʠʡʥʷʪʠ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ, ʪʦʙʪʦ: 

ộὰỚ=
ȟ ȟ ȟ ȟ ȟ

30,48 cʤ, 

ộὰỚ
ȟ ȟ ȟ ȟ ȟ

 19,52 ʩʤ. 

ʊʦʜʽ 

꜡ ꜡
ộỚ

ộỚ

ȟ

ȟ
Ͻρȟπρψφ ρȟυωπυ ˏȢ 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʝʚʽʜʦʤʫ ʝ.ʨ.ʩ. ꜡ ʤʠ ʚʠʟʥʘʯʠʣʠ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ. 

ʊʘʙʣʠʮʷ 7.1 

 ɼʦʚʞʠʥʘ ʧʣʝʯʘ ʨʝʦʭʦʨ-

ʜʘ 

n ὰȟ̒  ̍ ὰȟ̒  ̍

1 19,4 30,6 

2 19,7 30,2 

3 19,1 30,8 

4 19,6 30,6 

5 19,8 30,2 

2. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ꜡ 

ʚʨʘʭʫʻʤʦ, ʱʦ ʻ ʩʪʘʪʠʩʪʠʢʘ ʚʠʤʽʨʶʚʘʥʴ ὰ̔  ὰ. 

ʊʦʤʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʠʧʫ A 

ʚʠʢʦʨʠʩʪʘʻʤʦ ʬʦʨʤʫʣʫ (2.32) (ʩʪʦʨ.61): 

Ὗ ꜡ Ѝὒ ὓ ,  (ʜ7.2) 

ʜʝ 
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ὒ
꜡

ộỚ
Ὗ ộὰỚ,  (ʜ7.3) 

ὓ
ộ Ớ꜡

ộỚ
Ὗ ộὰỚȢ  (ʜ7.4) 

ʊʫʪ Ὗ ộὰỚ ʽ Ὗ ộὰỚ ï ʩʪʘʥʜʘʨʪʥʽ ʥʝʚʠʟʥʘʯʝ-

ʥʦʩʪʽ ʟʘ ʪʠʧʦʤ ɸ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ὰ̔  ὰ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ (2.33) (ʩʪʦʨ.61): 

Ὗ ộὰỚ
В ộỚ

,  (ʜ7.5) 

Ὗ ộὰỚ
В ộỚ

,  (ʜ7.6) 

ʜʝ ộὰỚ ρωȟυς ̒ ,̍ ộὰỚ σπȟτψ ̒  ̍ ï ʩʝʨʝʜʥʽ 

ʘʨʠʬʤʝʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʣʝʯʝʡ ʨʝʦʭʦʨʜʘ. ʊʦʜʽ ʟʘ ʬʦʨʤʫʣʦʶ (ʜ7.5) ʟʥʘ-

ʭʦʜʠʤʦ: 

Ὗ ộὰỚ πȟρςτ ̒ ,̍ 

ʜʝ ὥ ρωȟτπρωȟυς̒ ,̍ 

ὦ ρωȟτπρωȟυς̒ ,̍ 

ὧ ρωȟχπρωȟυς̒ ,̍ 

Ὠ ρωȟφπρωȟυς̒ ,̍ 

Ὡ ρωȟψπ ρωȟυς̒ ,̍ 

ὲ υȢ 

ɸʥʘʣʦʛʽʯʥʦ ʟʘ ʬʦʨʤʫʣʦʶ (ʜ7.6) ʤʘʻʤʦ: 

Ὗ ộὰỚ πȟρςπ ̒ Ȣ̍ 

ʇʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʫ 

ʬʦʨʤʫʣʠ (ʜ7.3) ʽ (ʜ7.4) ʦʪʨʠʤʘʻʤʦ: 

ὒ
ȟ

ȟ
Ͻπȟρςπ6,26Ͻρπ ȟˏ 

ὓ
ȟ Ͻȟ

ȟ
Ͻπȟρςτ1,01Ͻρπ Ȣˏ 
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ʇʽʜʩʪʘʚʠʚʰʠ ʮʽ ʟʥʘʯʝʥʥʷ ὒ i ὓ ʫ ʬʦʨʤʫʣʫ 

(ʜ7.2), ʦʪʨʠʤʘʻʤʦ, ʱʦ 

Ὗ ꜡ φȟςφϽρπ ρȟπρϽρπ  

πȟπρρψω ˏȢ 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʟʥʘʡʰʣʠ ʩʫʤʘʨʥʫ ʥʝʚʠʟʥʘʯʝ-

ʥʽʩʪʴ ʟʘ ʪʠʧʦʤ ɸ ʥʝʚʽʜʦʤʦʾ ʝ.ʨ.ʩ. ꜡, ʷʢʘ ʚʠʟʥʘ-

ʯʝʥʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ. 

3. ʂʨʽʤ ʮʴʦʛʦ, ʫ ʬʦʨʤʫʣʽ (ʜ7.1) ʱʝ ʻ ʚʝ-

ʣʠʯʠʥʘ ʝ.ʨ.ʩ. ꜡ ʥʦʨʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʷʢʫ ʙʫ-

ʜʝʤʦ ʚʚʘʞʘʪʠ ʷʢ ʢʦʥʩʪʘʥʪʫ, ʪʘʢ ʷʢ ʾʾ ʟʥʘʯʝʥʥʷ 

ʟʘʜʘʻʪʴʩʷ. ʊʦʤʫ ʾʾ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʟʘ ʪʠʧʦʤ ║ 

ʨʦʟʨʘʭʫʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ (2.2.7) [4]. ʊʦʙʪʦ 

Ὗ ꜡
ή

ςЍσ

πȟπππρ

ςЍσ
Ȣˏ 

ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʟʘ ʪʠʧʦʤ ║ ʥʝʚʽʜʦʤʦʾ 

ʝ.ʨ.ʩ. ꜡ ʚʠʟʥʘʯʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ (2.34) 

(ʩʪʦʨ.61), ʪʦʙʪʦ 

Ὗ ꜡
ộὰỚ

ộὰỚ
Ὗ ꜡  

σπȟτψ

ρωȟυς
Ͻ
πȟπππρ

ςЍσ
ˏḙτȟυϽρπ Ȣˏ 

ʉʫʤʘʨʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʥʝʚʽʜʦʤʦʾ ʝ.ʨ.ʩ. 

꜡ ʨʦʟʨʘʭʫʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ (2.35) (ʩʪʦʨ.61), ʘ 

ʩʘʤʝ: 

Ὗ ꜡ Ὗ ꜡ Ὗ ꜡  . (ʜ7.7) 

ʇʽʜʩʪʘʚʠʚʰʠ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʻʤʦ, ʱʦ 

ʩʫʤʘʨʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ꜡ ʙʫʜʝ: 

Ὗ ꜡ πȟπρρψωτȟυϽρπ ḙ 

ḙπȟπρρψω ˏȢ 
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ʊʦʙʪʦ ʩʪʘʥʜʘʨʪʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʪʠʧʫ ɺ 

ʝ.ʨ.ʩ. ʥʦʨʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ ꜡ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʥʦʩʠʪʴ ʚʢʣʘʜʫ ʚ ʩʫʤʘʨʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʥʝʚʽ-

ʜʦʤʦʾ ʝ.ʨ.ʩ. ꜡. 

ʈʦʟʰʠʨʝʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʝ.ʨ.ʩ. ꜡ ʨʦʟ-

ʨʘʭʫʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

Ὗ꜡ ὯὟ ꜡ ςϽπȟπρρψψ ˏ= 

0,02376 ɺḙπȟπςτ ˏȢ 

ʊʫʪ Ὧ ʢʦʝʬʽʮʽʻʥʪ ʦʭʦʧʣʝʥʥʷ, ʷʢʠʡ ʜʣʷ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʦ-

ʪʘʭ ʧʨʠʡʤʘʻʤʦ Ὧ ς ʧʨʠ ʨʽʚʥʽ ʜʦʚʽʨʠ ὖ πȟωυȢ 

4. ʂʽʥʮʝʚʠʡ ʟʘʧʠʩ ʨʝʟʫʣʴʪʘʪʫ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʚʽʜʦʤʦʾ ʝ.ʨ.ʩ.: 

꜡ ộ꜡ Ớ Ὗ꜡ (1,591 πȟ024) ɺ, 

ʟ ʚʽʜʥʦʩʥʦʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ 

ɿ꜡
꜡

꜡

ȟ

ȟ
Ͻ100 = 1,5Ϸ 

ʽ ʡʤʦʚʽʨʥʽʩʪʶ ʜʦʚʽʨʠ ὖ 0,95. 

ɺʠʩʥʦʚʦʢ. ʗʢ, ʚʠʜʥʦ, ʽʟ ʨʦʟʨʘʭʫʥʢʽʚ ʩʫʤʘʨʥʘ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ  Ὗ꜡ ḙπȟπςτ ˏ. ʆʩʥʦʚʥʠʡ 

ʚʢʣʘʜ ʚ ʮʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʥʦʩʷʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 

ʜʦʚʞʠʥ ʧʣʝʯʝʡ ʨʝʦʭʦʨʜʘ ὰ̔  ὰ. ɸʣʝ ʤʝʪʦʜ ʢʦʤ-

ʧʝʥʩʘʮʽʾ ʻ ʥʘʡʪʦʯʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʚʠʤʽʨʶʚʘʥʥʷ 

ʝ.ʨ.ʩ. ʥʝʚʽʜʦʤʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɼʦʜʘʪʦʢ 8. ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʚʽʜʦʤʦʾ 

ʝ.ʨ.ʩ. ʪʘ ʾʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘ-

ʤʠ Exʩel (ʜʠʚ. ʪʘʙʣ.8.1) 

ɺʽʜʢʨʠʚʘʻʤʦ ʥʦʚʠʡ Excel ʬʘʡʣ, ʘʙʦ ʩʢʦʨʠ-

ʩʪʘʻʤʦʩʷ Excel ʬʘʡʣʦʤ çʨʦʙʦʯʘ ʧʨʦʛʨ. ʤʝʪ. 

ʥʘʡʤʝʥ. ʢʚʘʜʨʘʪè, ʷʢʠʡ ʦʢʨʝʤʦ ʜʦʜʘʻʪʴʩʷ ʜʦ 

ʟʘʚʜʘʥʥʷ. ʁʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʘʚʘʥʪʘʞʠʪʠ, ʚʽʜʢ-
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ʨʠʪʠ, ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʬʘʡʣ ʜʣʷ ʜʘʥʦʾ ʨʦʙʦʪʠ, 

ʜʣʷ ʮʴʦʛʦ ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ çʬʘʡʣè, ʽ ʥʘʪʠʩ-

ʥʫʪʠ ʢʥʦʧʢʫ çʟʘʧʘʤôʷʪʘʪʠ ʷʢè, ʥʘʟʚʫ ʬʘʡʣʫ ʦʙʠ-

ʨʘʻʤʦ ʪʘʢʠʤ ʯʠʥʦʤ: ʥʦʤʝʨ ʨʦʙʦʪʠ ʽ ʚʘʰʝ ʧʨʽ-

ʟʚʠʱʝ, ʥʘʧʨʠʢʣʘʜ: ç2-2. ʖʨʯʫʢè. 

1. ɸʥʘʣʽʟʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ 

(2.30) ʪʘ (2.32), ʙʘʯʠʤʦ, ʱʦ ʚ ʮʠʭ ʬʦʨʤʫʣʘʭ ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʘ ʜʘʥʘ ʩʪʘʣʘ ʚʝʣʠʯʠʥʘ: ʝ.ʨ.ʩ. 

ʥʦʨʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ Ὁ ρȟπρψφˏ. ʊʦʜʽ ʜʦ 

ʢʦʤʽʨʢʠ ɸ2 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ: çEn, ɺè - ʧʦʟʥʘ-

ʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʝ.ʨ.ʩ., ʘ ʜʦ ʢʦʤʽʨʢʠ ɺ2 - 

ʡʦʛʦ ʟʥʘʯʝʥʥʷ. 

2. ʇʨʠʩʪʫʧʘʻʤʦ ʜʦ ʩʪʚʦʨʝʥʥʷ ʽ ʦʜʥʦʯʘʩʥʦ-

ʛʦ ʟʘʧʦʚʥʝʥʥʷ ʪʘʙʣʠʮʽ. ɼʣʷ ʮʴʦʛʦ ʦʙʠʨʘʻʤʦ ʢʦ-

ʤʽʨʢʫ ɸ3 ʽ ʟʘʥʦʩʠʤʦ ʜʦ ʥʝʾ çˉè, ʥʠʞʯʝ ʚ ʢʦʤʽʨ-

ʢʠ ɸ4 ʽ ɸ5 ʚʥʦʩʠʤʦ ʯʠʩʣʘ 1 ʪʘ 2, ʚʠʜʽʣʷʻʤʦ ʮʽ 

ʢʦʤʽʨʢʠ ʪʘʢ, ʱʦʙ ʢʫʨʩʦʨ ʩʪʘʚ ʥʘ ʥʠʞʥʽʡ ʧʨʘʚʠʡ 

ʢʫʪ ʽ ʩʘʤ ʢʫʨʩʦʨ ʧʨʠʡʥʷʚ ʚʠʛʣʷʜ ʟʥʘʢʘ ç+Ͻè. ɿʘ-

ʪʠʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʢʠ ʽ ʪʷʛʥʝʤʦ ʚʥʠʟ ʥʘ 

ʢʽʣʴʢʘ ʢʦʤʽʨʦʢ (ʤʘʻʤʦ 5 ʟʥʘʯʝʥʴ), ʧʨʠ ʮʴʦʤʫ 

ʧʨʦʛʨʘʤʘ ʩʘʤʘ ʧʨʦʥʫʤʝʨʫʻ ʢʣʽʪʠʥʢʠ ʚ ʚʠʜʽʣʝʥʽʡ 

ʦʙʣʘʩʪʽ. 

3. ɼʦ ʥʘʩʪʫʧʥʠʭ ʩʪʦʚʧʯʠʢʽʚ ʟʘʥʦʩʠʤʦ ʟʥʘ-

ʯʝʥʥʷ ὰ ʪʘ ὰ. ɺ ʢʦʤʽʨʢʠ ɺ3 ʽ ʉ3 ʟʘʥʦʩʠʤʦ ʣʽʪʝ-

ʨʠ çὰ, ʩʤè ʪʘ çὰ, ʩʤè - ʩʠʤʚʦʣ ʚʽʜʩʪʘʥʽ ʪʘ ʾʾ ʨʦ-

ʟʤʽʨʥʽʩʪʴ, ʚ ʢʦʤʽʨʢʠ ɺ4 ï ɺ8 ʽ ʉ4 ï ʉ8 ʟʘʥʦʩʠʤʦ 

ʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʝʡ ʟ ʪʘʙʣʠʮʽ ʜʘʥʠʭ. 

4. ɺ ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ ʚʭʦʜʷʪʴ ʩʝʨʝʜ-

ʥʽ ʟʥʘʯʝʥʥʷ ὰ ʪʘ ὰ, ʪʦʤʫ ʜʦ ʢʦʤʽʨʢʠ ɸ9 ʚʥʦʩʠ-

ʤʦ : çʩʝʨʝʜʥʻ <ὰ>, ʩʤè, ʜʦ ʢʦʤʽʨʢʠ ɺ9 ʟʘʧʠʩʫʻʤʦ 
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ʬʦʨʤʫʣʫ ʟʥʘʭʦʜʞʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯ-

ʥʦʛʦ: Вὰ Ⱦυ, ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʥʫʻʤʦ ʥʘʩʪʫʧʥʽ 

ʜʽʾ: ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʢʦʤʽʨʢʫ B9, ʥʘʪʠʩʢʫʻʤʦ 

ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʥʘʪʠʩʢʘʻʤʦ ʟʥʘʢ ʜʦʨʽʚʥʶʻ 

ʥʘ ʢʣʘʚʽʘʪʫʨʽ ç=è, ʧʦʪʽʤ ʣʘʪʠʥʩʴʢʽ ʚʝʣʠʢʽ ʣʽʪʝʨʠ 

ʽ ʚʽʜʢʨʠʚʘʶʯʫ ʜʫʞʢʫ çSUM(è ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ 

ʥʘ ʢʦʤʽʨʢʫ ʟ ʜʘʥʠʤʠ ὰ - ɺ4 ʽ ʟʘʪʠʩʢʫʻʤʦ ʣʽʚʫ 

ʢʥʦʧʢʫ ʤʠʰʽ, ʜʘʣʽ ʪʷʛʥʝʤʦ ʢʫʨʩʦʨ ʯʝʨʝʟ ʢʦʤʽʨʢʠ 

ɺ5 ʜʦ ʦʩʪʘʥʥʴʦʾ ʢʦʤʽʨʢʠ ɺ8, ʚʤʽʩʪ ʮʠʭ ʢʦʤʽʨʦʢ 

ʙʫʜʝ ʜʦʜʘʚʘʪʠʩʷ, ʥʘʙʠʨʘʻʤʦ ʟʘʢʨʠʚʘʶʯʫ ʜʫʞʢʫ 

ç)è, ʥʘ ʢʣʘʚʽʘʪʫʨʽ ʥʘʙʠʨʘʻʤʦ ʟʥʘʢ ʜʽʣʝʥʥʷ ʽ ʮʠʬ-

ʨʫ ʧôʷʪʴ - çȾυè, ʧʦʪʽʤ ʦʙʦʚôʷʟʢʦʚʦ ʥʘʪʠʩʥʫʪʠ 

ʢʥʦʧʢʫ çEnterè. ʇʨʠ ʮʴʦʤʫ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʤʘʻ 

ʙʫʪʠ: ç=SUM(B4:B8)/5è. ɿʥʦʚʫ ʥʘʪʠʩʢʫʻʤʦ ʥʘ 

ʢʦʤʽʨʢʫ ɺ9, ʢʫʨʩʦʨ ʥʘʚʦʜʠʤʦ ʥʘ ʥʠʞʥʽʡ ʧʨʘʚʠʡ 

ʢʫʪ ʽ ʩʘʤ ʢʫʨʩʦʨ ʤʘʻ ʧʨʠʡʥʷʪʠ ʚʠʛʣʷʜ ʟʥʘʢʘ 

ç+Ͻè, ʟʘʪʠʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʢʠ ʽ ʪʷʛʥʝʤʦ 

ʜʦ ʩʫʩʽʜʥʴʦʾ ʢʦʤʽʨʢʠ ʉ9, ʧʨʠ ʮʴʦʤʫ ʧʨʦʛʨʘʤʘ 

ʩʘʤʘ ʚʧʠʰʝ ʬʦʨʤʫʣʫ ʚ ʮʶ ʢʦʤʽʨʢʫ, ʽ ʚ ʥʝʾ ʧʦʷ-

ʚʠʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ὰ, ʧʨʠ ʮʴʦʤʫ ʚ 

ʨʷʜʢʫ ʬʦʨʤʫʣ ʤʘʻ ʙʫʪʠ: ç=SUM(C4:C8)/5è. 

5. ʅʘʩʪʫʧʥʽ ʜʚʘ ʩʪʦʚʧʯʠʢʠ ʤʽʩʪʠʪʠʤʫʪʴ ʚʽ-

ʜʭʠʣʝʥʥʷ ʢʦʞʥʦʛʦ ʚʠʤʽʨʫ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘ-

ʯʝʥʥʷ, ʪʦʤʫ ʜʦ ʢʦʤʽʨʦʢ D3 ʪʘ ɽ3 ʟʘʥʦʩʠʤʦ ʣʽʪʝ-

ʨʠ: çȹl1, ʩʤè ʽ çȹl2, ʩʤè - ʧʦʟʥʘʯʝʥʥʷ ʚʽʜʭʠʣʝʥʥʷ 

ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʡʦʛʦ ʨʦʟʤʽʨʥʽʩʪʴ, ʘ 

ʜʦ ʢʦʤʽʨʢʠ ʉ4 ï ʬʦʨʤʫʣʫ ὰ ộὰỚ, ʜʣʷ ʮʴʦʛʦ 

ʚʠʢʦʥʫʻʤʦ ʥʘʩʪʫʧʥʽ ʜʽʾ: ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ 

ʢʦʤʽʨʢʫ D4, ʥʘʪʠʩʢʫʻʤʦ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, 

ʥʘʪʠʩʢʘʻʤʦ ʟʥʘʢ ʜʦʨʽʚʥʶʻ ʥʘ ʢʣʘʚʽʘʪʫʨʽ ç=è, 
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ʧʦʪʽʤ ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʢʦʤʽʨʢʫ ɺ5, ʥʘʪʠʩʢʫ-

ʻʤʦ ʥʘ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʪʘ ʥʘ ʢʣʘʚʽʘʪʫʨʽ ʥʘ-

ʙʠʨʘʻʤʦ ʟʥʘʢ çʤʽʥʫʩè ʽ ʯʠʩʣʦ 19,52, ʽ ʥʘʪʠʩʢʘʻ-

ʤʦ ʢʥʦʧʢʫ çEnterè. ɺ ʨʷʜʢʫ ʬʦʨʤʫʣ ʤʘʻʤʦ: 

ç=B4-19,52è. ʑʦʙ ʧʨʦʜʫʙʣʶʚʘʪʠ ʮʶ ʬʦʨʤʫʣʫ 

ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʦʤʽʨʦʢ ʟʥʦʚʫ ʥʘʪʠʩʢʫʻʤʦ ʥʘ ʢʦ-

ʤʽʨʢʫ D4, ʢʫʨʩʦʨ ʥʘʚʦʜʠʤʦ ʥʘ ʥʠʞʥʽʡ ʧʨʘʚʠʡ 

ʢʫʪ ʽ ʩʘʤ ʢʫʨʩʦʨ ʤʘʻ ʧʨʠʡʥʷʪʠ ʚʠʛʣʷʜ ʟʥʘʢʘ 

ç+Ͻè, ʟʘʪʠʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʢʠ ʽ ʪʷʛʥʝʤʦ 

ʚʥʠʟ ʜʦ ʢʦʤʽʨʢʠ D8, ʧʨʠ ʮʴʦʤʫ ʧʨʦʛʨʘʤʘ ʩʘʤʘ 

ʚʧʠʰʝ ʬʦʨʤʫʣʫ ʚ ʮʽ ʢʦʤʽʨʢʠ, ʽ ʚ ʥʠʭ ʧʦʷʚʠʪʴʩʷ 

ʨʝʟʫʣʴʪʘʪ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʤʽʨʫ ɝὰ. ʑʦʙ ʟʥʘʡʪʠ 

ʚʽʜʭʠʣʝʥʥʷ ɝὰ ʟʘʥʦʩʠʤʦ ʪʘʢʫ ʞ ʬʦʨʤʫʣʫ ʜʦ 

ʢʦʤʽʨʢʠ ɽ4 ʚʨʘʭʦʚʫʶʯʠ ʽʥʰʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜ-

ʥʴʦʛʦ ộὰỚ, ʪʦʜʽ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝ: ç=C4-

30,48è, ʪʘ ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ ʢʦʤʽʨʦʢ ɽ5 ï ɽ8. 

6. ɼʦ ʢʦʤʽʨʢʠ F3 ʚʥʦʩʠʤʦ ʣʽʪʝʨʠ çɽʭ, ɺè - 

ʧʦʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʦʾ ʝ.ʨ.ʩ. ʪʘ ʾʾ ʨʦʟʤʽʨʥʽʩʪʴ. ʎʶ 

ʚʝʣʠʯʠʥʫ ʚʠʨʘʭʦʚʫʻʤʦ ʧʦ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ 

ộὰỚ ʪʘ ộὰỚ, ʪʦʤʫ ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘʢʦʞ 

ʙʫʜʝ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʽ ʡʦʛʦ ʚʘʨʪʦ ʧʦʤʽʩʪʠʪʠ 

ʚ ʪʦʤʫ ʞ ʨʷʜʢʫ, ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

ộὰỚ ʽ ộὰỚ, ʪʦʙʪʦ ʜʦ ʢʦʤʽʨʢʠ F9 ʟʘʧʠʩʫʻʤʦ ʬʦʨ-

ʤʫʣʫ (2.30), ʘ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʤʘʻʤʦ: 

ç=B2*C9/B9è, ʥʝ ʟʘʙʫʚʘʻʤʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 

çEnterè ʧʽʩʣʷ ʟʘʧʠʩʫ ʬʦʨʤʫʣʠ. 

7. ʇʨʠʩʪʫʧʘʻʤʦ ʜʦ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʚʠʟʥʘʯʝ-

ʥʦʩʪʝʡ ὰ ʽ ὰ. 
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ɼʦ ʢʦʤʽʨʢʠ ɸ10 ʟʘʧʠʩʫʻʤʦ: çʩʫʤʘ ʢʚʘʜʨʘ-

ʪʽʚ ʚʽʜʭʠʣʝʥʴè, ʘ ʜʦ ʢʦʤʽʨʢʠ ɺ10 ï ʬʦʨʤʫʣʫ, 

ʪʦʜʽ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝ: ç=DEVSQ(B4:B8)è, 

ʧʦʪʽʤ ʾʾ ʜʫʙʣʶʻʤʦ ʜʦ ʢʦʤʽʨʢʠ ʉ10 ʷʢ ʦʧʠʩʘʥʦ ʚ 

ʧʫʥʢʪʽ 4 ʮʴʦʛʦ ʜʦʜʘʪʢʘ ʽ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʮʽʻʾ 

ʢʦʤʽʨʢʠ ʤʘʪʠʤʝʤʦ: ç=DEVSQ(C4:C8)è. ʑʦʙ 

ʟʥʘʡʪʠ ʮʶ ʬʫʥʢʮʽʶ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʥʘ 

ʢʥʦʧʢʫ çʚʩʪʘʚʣʝʥʥʷ ʬʫʥʢʮʽʾè, ʷʢʘ ʧʦʟʥʘʯʝʥʘ 

ʩʠʤʚʦʣʦʤ çfxè ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʧʝʨʝʜ ʨʷʜʢʦʤ ʬʦʨ-

ʤʫʣ. ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʟôʷʚʠʪʴʩʷ ʚʽʢʦʥʮʝ, ʚ ʷʢʦʤʫ 

ʻ ʧʦʰʫʢ ʬʫʥʢʮʽʾ ʟ ʢʦʤʽʨʢʦʶ, ʜʝ ʤʦʞʥʘ ʚʚʝʩʪʠ 

ʢʦʨʦʪʢʠʡ ʦʧʠʩ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʚʦʜʠʤʦ ʩʣʦ-

ʚʘ çʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴè, ʥʘʪʠʩʢʘʻʤʦ ʢʥʦ-

ʧʢʫ çʟʥʘʡʪʠè, ʚ ʢʦʤʽʨʮʽ ʥʠʞʯʝ ʩʣʽʚ çʚʠʙʝʨʽʪʴ 

ʬʫʥʢʮʽʶè ʙʫʜʝ ʰʫʢʘʥʘ ʬʫʥʢʮʽʷ DEVSQ , ʥʘʚʦ-

ʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʥʝʾ ʪʘ ʜʚʘ ʨʘʟʠ ʥʘʪʠʩʢʘʻʤʦ ʥʘ 

ʥʝʾ, ʧʦʷʚʠʪʴʩʷ ʚʽʢʦʥʮʝ çʘʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾè, ʚ 

ʷʢʝ ʥʝʦʙʭʽʜʥʦ ʚʥʝʩʪʠ ʥʘʟʚʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʽʨʦʢ 

ʟ ʧʦʪʨʽʙʥʠʤʠ ʜʘʥʠʤʠ, ʜʣʷ ʮʴʦʛʦ ʥʘʪʠʩʢʫʻʤʦ ʥʘ 

ʢʦʤʽʨʢʫ ɺ4, ʟʘʪʠʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʢʠ ʽ 

ʪʷʛʥʝʤʦ ʜʦ ʢʦʤʽʨʢʠ ɺ8, ʧʨʠ ʮʴʦʤʫ ʧʨʦʛʨʘʤʘ 

ʩʘʤʘ ʚʧʠʰʝ ʚ ʬʫʥʢʮʽʶ ʥʘʟʚʠ ʮʠʭ ʢʦʤʽʨʦʢ, ʧʦʪʽʤ 

ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çʆʂè.  

ɿʘʫʚʘʞʝʥʥʷ: ʟʘʚʞʜʠ ʟʘʢʽʥʯʫʻʤʦ ʚʚʝʜʝʥʥʷ 

ʬʦʨʤʫʣʠ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ çEnterè. 

ɼʦ ʢʦʤʽʨʢʠ D10 ʟʘʧʠʩʫʻʤʦ ʬʦʨʤʫʣʫ 

Вɝὰ , ʪʦʜʽ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝʤʦ ʤʘʪʠ: 

ç=SUMSQ(D4:D8)è, ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ ʢʦʤʽʨʢʠ ɽ10 

ʽ ʤʘʪʠʤʝʤʦ ï ç=SUMSQ(ɽ4:ɽ8). ʐʫʢʘʻʤʦ ʮʶ 

ʬʫʥʢʮʽʶ ʪʘʤ ʞʝ ʯʠʥʦʤ ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠ-

ʧʘʜʢʫ, ʘʣʝ ʚʢʘʟʫʻʤʦ ʚ ʦʧʠʩʽ ʬʫʥʢʮʽʾ - çʩʫʤʘ ʢʚʘ-
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ʜʨʘʪʽʚè, ʟôʷʚʠʪʴʩʷ ʩʧʠʩʦʢ ʬʫʥʢʮʽʡ, ʥʘʚʦʜʠʤʦ 

ʢʫʨʩʦʨ ʥʘ ʢʦʞʥʫ ʽ ʯʠʪʘʻʤʦ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʙʠ-

ʨʘʻʤʦ ʧʦʪʨʽʙʥʫ: ʘʙʦ ʧʦʜʚʽʡʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʥʘ 

ʥʝʾ, ʘʙʦ ʥʘ ʢʥʦʧʢʫ çʆʂè. ɺ ʚʽʢʦʥʮʝ çʘʨʛʫʤʝʥʪʠ 

ʬʫʥʢʮʽʾè ʚʥʦʩʠʤʦ ʥʘʟʚʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʽʨʦʢ ʟ 

ʧʦʪʨʽʙʥʠʤʠ ʜʘʥʠʤʠ, ʜʣʷ ʮʴʦʛʦ ʥʘʪʠʩʢʫʻʤʦ ʥʘ 

ʢʦʤʽʨʢʫ D4, ʟʘʪʠʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʢʠ ʽ 

ʪʷʛʥʝʤʦ ʜʦ ʢʦʤʽʨʢʠ D8, ʧʦʪʽʤ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧ-

ʢʫ çʆʂè. ʗʢ ʙʘʯʠʤʦ, ʯʠʩʣʘ ʚ ʢʦʤʽʨʢʘʭ ɺ10 ʽ D10 

ʦʜʥʘʢʦʚʽ, ʷʢ ʽ ʚ ʢʦʤʽʨʢʘʭ ʉ10 ʽ ɽ10. ʊʦʙʪʦ ʤʠ 

ʦʪʨʠʤʘʣʠ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʨʝʟʫʣʴʪʘʪ ʨʽʟʥʠʤ ʰʣʷ-

ʭʦʤ, ʘʣʝ ʧʝʨʰʠʡ ʙʫʚ ʟʥʘʯʥʦ ʢʦʨʦʪʰʠʤ. 

8. ɺ ʢʦʤʽʨʢʫ ɸ11 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çUal, 

ʩʤè - ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʧʦ ʪʠʧʫ ɸ ʚʠʤʽʨʷʥʠʭ ʚʝʣʠʯʠʥ ὰ ʪʘ ὰ. ɼʦ ʢʦʤʽʨ-

ʢʠ ɺ11 ʚʥʦʩʠʤʦ ʬʦʨʤʫʣʫ (2.33), ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ 

ʙʫʜʝ: ç=SQRT(B10/20)è, ʥʝ ʟʘʙʫʚʘʻʤʦ ʥʘʪʠʩʥʫ-

ʪʠ ʢʥʦʧʢʫ çEnterè, ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ ʢʦʤʽʨʦʢ ʉ11 

ï ɽ11. 

9. ɺʠʟʥʘʯʘʻʤʦ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʦ ʪʠʧʫ ɸ 

ʝ.ʨ.ʩ. ʥʝʚʽʜʦʤʦʛʦ ʝʣʝʤʝʥʪʘ. 

ʉʧʦʯʘʪʢʫ ʜʦ ʢʦʤʽʨʢʠ ɸ12 ʚʥʦʩʠʤʦ ʣʽʪʝʨʠ 

çL=En/<l1>*Ual2è - ʧʦʟʥʘʯʝʥʥʷ, ʬʦʨʤʫʣʫ ʦʙʯʠ-

ʩʣʝʥʴ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʧʝʨʰʦʛʦ ʜʦʜʘʥʢʘ ʬʦʨʤʫʣʠ 

(ʜ7.2), ʘ ʚ ʢʦʤʽʨʢʫ ɺ12 ï ʩʘʤʫ ʬʦʨʤʫʣʫ, ʪʦʜʽ ʚ 

ʨʷʜʢʫ ʬʦʨʤʫʣ ʤʘʪʠʤʝʤʦ: ç=B2/B9*C11è. ʇʦʟ-

ʥʘʯʝʥʥʷ, ʬʦʨʤʫʣʫ ʦʙʯʠʩʣʝʥʴ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ 

ʜʨʫʛʦʛʦ ʜʦʜʘʥʢʘ ʟʘʧʠʩʫʻʤʦ ʜʦ ʢʦʤʽʨʢʠ ɸ13, ʤʘ-

ʪʠʤʝʤʦ: çM=En*l2/l1^2*Ual1, Bè, ʘ ʜʦ ʢʦʤʽʨʢʠ 

ɺ13 ï ʬʦʨʤʫʣʫ, ʪʦʜʽ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝ: 
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ç=B2*C9/B9^2*B11è. ɺ ʢʦʤʽʨʢʫ ɸ14 ʟʘʥʦʩʠʤʦ 

ʣʽʪʝʨʠ çUcaEx, Bè - ʧʦʟʥʘʯʝʥʥʷ ʽ ʨʦʟʤʽʨʥʽʩʪʴ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʦ ʪʠʧʫ ɸ ʝ.ʨ.ʩ. ʥʝʚʽʜʦʤʦʛʦ ʝʣʝ-

ʤʝʥʪʘ, ʘ ʜʦ ʢʦʤʽʨʢʠ ɺ14 ï ʬʦʨʤʫʣʫ, ʚ ʨʷʜʢʫ ʬʦ-

ʨʤʫʣ ʙʫʜʝ: ç=SQRT(B12^2+B13^2)è, ʘʙʦ 

ç=SQRT(SUMSQ(B12:B13))è, ʥʝ ʟʘʙʫʚʘʻʤʦ ʥʘ-

ʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çEnterè ʧʽʩʣʷ ʟʘʧʠʩʫ ʬʦʨʤʫʣʠ ʚ 

ʢʦʤʽʨʮʽ. 

ɿʘʫʚʘʞʝʥʥʷ: ʧʨʠ ʥʘʧʠʩʘʥʥʽ ʚʝʣʠʢʠʭ, ʜʦʚ-

ʛʠʭ, ʩʢʣʘʜʥʠʭ ʬʦʨʤʫʣ ʩʣʽʜʢʫʡʪʝ ʱʦʙ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʢʨʠʪʠʭ ʽ ʟʘʢʨʠʪʠʭ ʜʫʞʦʢ ʩʧʽʚʧʘʜʘʣʘ. 

10. ɺʠʟʥʘʯʘʻʤʦ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʦ ʪʠʧʫ ɺ 

ʝ.ʨ.ʩ. ʥʝʚʽʜʦʤʦʛʦ ʝʣʝʤʝʥʪʘ. 

ɺʠʟʥʘʯʘʻʤʦ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʦ ʪʠʧʫ ɺ 

ʝʣʝʤʝʥʪʘ ɺʝʩʪʦʥʘ: ʜʦ ʢʦʤʽʨʢʠ ɸ15 ʟʘʥʦʩʠʤʦ 

ʣʽʪʝʨʠ çUʚEn, Bè - ʾʾ ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ, 

ʘ ʜʦ ʢʦʤʽʨʢʠ ɺ15 ï ʬʦʨʤʫʣʫ, ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ 

ʤʘʪʠʤʝʤʦ: ç=0,0001/2/SQRT(3)è. ɼʦ ʢʦʤʽʨʢʠ 

ɸ16 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ çUcʚEx, Bè - ʧʦʟʥʘʯʝʥʥʷ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʦ ʪʠʧʫ ɺ ʥʝʚʽʜʦʤʦʾ ʝ.ʨ.ʩ. ʪʘ ʾʾ 

ʨʦʟʤʽʨʥʽʩʪʴ, ʜʦ ʢʦʤʽʨʢʠ ɺ16 ï ʬʦʨʤʫʣʫ, ʪʦʜʽ ʚ 

ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝʤʦ ʤʘʪʠ: ç=C9/B9*B15è, ʥʝ 

ʟʘʙʫʚʘʻʤʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çEnterè ʧʽʩʣʷ ʟʘʧʠ-

ʩʫ ʬʦʨʤʫʣʠ. 

11. ɼʦ ʢʦʤʽʨʢʠ ɸ17ʚʥʦʩʠʤʦ ʣʽʪʝʨʠ çUcEx, 

Bè - ʧʦʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʥʝʚʽ-

ʜʦʤʦʾ ʝ.ʨ.ʩ. ʪʘ ʾʾ ʨʦʟʤʽʨʥʽʩʪʴ, ʜʦ ʢʦʤʽʨʢʠ ɺ17 ï 

ʬʦʨʤʫʣʫ (ʜ7.7), ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝʤʦ ʤʘʪʠ: 

ç=SQRT(B14^2+B16^2)è. ɼʦ ʢʦʤʽʨʢʠ ɸ18 ʟʘʥʦ-

ʩʠʤʦ ʣʽʪʝʨʠ çUex, Bè - ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨ-
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ʥʽʩʪʴ ʨʦʟʰʠʨʝʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʝ.ʨ.ʩ. ʥʝʚʽʜʦ-

ʤʦʛʦ ʝʣʝʤʝʥʪʘ, ʜʦ ʢʦʤʽʨʢʠ ɺ18 ï ʬʦʨʤʫʣʫ, ʚ 

ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝ: ç=2*B17è. 

12. ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʫ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦ-

ʤʽʩʪʠʤʦ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʷʜʢʫ. ɼʦ ʢʦʤʽʨʢʠ ɸ19 

ʟʘʧʠʩʫʻʤʦ ʩʣʦʚʘ: çɺʽʜʧʦʚʽʜʴ ɽʭ, ɺè, ʜʦ ʢʦʤʽʨʢʠ 

ɺ19 ï ʮʠʬʨʠ ç1,590Ñ0,024è, ʷʢʽ ʦʪʨʠʤʫʻʤʦ ʧʽʩʣʷ 

ʟʘʦʢʨʫʛʣʝʥʴ (ʜʠʚ ʜʦʜʘʪʦʢ 7). 

13. ɺʠʟʥʘʯʘʻʤʦ ʚʽʜʥʦʩʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ: 

ʜʦ ʢʦʤʽʨʢʫ ɸ20 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çŭ,%è - ʧʦʟʥʘ-

ʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ, ʜʦ ʢʦʤʽʨʢʠ ɺ20 - ʬʦʨʤʫʣʫ, 

ʪʦʜʽ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝʤʦ ʤʘʪʠ: 

ç=B18/F9*100è, ʥʝ ʟʘʙʫʚʘʻʤʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 

çEnterè ʧʽʩʣʷ ʟʘʧʠʩʫ ʬʦʨʤʫʣʠ ʚ ʢʦʤʽʨʮʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣ.8.1. 

ʊʘʙʣʠʮʷ 8.1 

ʈʦʟʨʘʭʫʥʦʢ ʝ.ʨ.ʩ. ʪʘ ʾʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 

 



285 
 

3. ɺʠʚʯʝʥʥʷ ʨʫʭʫ ʝʣʝʢʪʨʦʥʽʚ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ 

ʽ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʷʭ 

ɼʦʜʘʪʦʢ 9. ɺʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʟʘʨʷʜʫ ʝʣʝʢʪ-

ʨʦʥʘ Ὡάϳ  ʪʘ ʦʮʽʥʢʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʈʦʟʨʘʭʫʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 9.1. 

ʊʘʙʣʠʮʷ 9.1 

 

ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ώ  ὯὟ , a ὼ Ὅ̋.̑ ʊʦʤʫ 

ʬʦʨʤʫʣʘ (3.18) (ʩʪʦʨ.73) ʧʨʠʡʤʝ ʚʠʜ: 

ώ  ὥὼȟ 

ʜʝ ὥ ὩȾά . 

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ.9.1 ʥʘʥʝʩʝʤʦ ʝʢʩʧʝʨʠʤʝ-

ʥʪʘʣʴʥʽ ʪʦʯʢʠ ʥʘ ʧʣʦʱʠʥʫ ʟ ʢʦʦʨʜʠʥʘʪʥʠʤʠ 

ʦʩʷʤʠ ώ ὯὟ  ʽ ὼ Ὅ̋  ̑ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʤʘʩʰʪʘ-

ʙʦʤ ʨʠʩ.9.1. ʄʽʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʪʦʯʢʘʤʠ 

ʧʨʦʚʝʜʝʤʦ ʧʨʷʤʫ ʣʽʥʽʶ 1, ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʚʦʥʘ ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 

ʪʦʯʦʢ ʽ ʱʦʙ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʧʦ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ 

ʧʨʷʤʦʾ 1 ʙʫʣʘ, ʧʦ-ʤʦʞʣʠʚʦʩʪʽ, ʦʜʥʘʢʦʚʦʶ. ʇʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʷʤʦʾ 1 ʧʨʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʦʯ-

ʢʠ ʤʦʞʥʘ ʪʠʤʯʘʩʦʚʦ "ʟʘʙʫʪʠ". ɺʠʙʠʨʘʻʤʦ ʥʘ 
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ʧʨʷʤʽʡ 1 ʜʚʽ ʟʨʫʯʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʪʦʯʢʠ, ʜʣʷ 

ʷʢʠʭ ʟʥʘʭʦʜʠʤʦ: ὯὟ , Ὅ̋̑  ̨ ὯὟ , Ὅ̋̑ . 

ʊʦʜʽ ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ (3.18) ʟʥʘʭʦʜʠʤʦ: 

Ὡ

ά

 ὯὟ ὯὟ

Ὅ̋̑  Ὅ̋̑

ЎὯὟ

ЎὍ̋̑
 

σϽτϽρπ

υȟυϽπȟρϽρπ
ςȟρψϽρπ˗̌̋ ̄ϳ Ȣ 

ʈʠʩ.9.1. 

 ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ 

ʢʫʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ Ὡάϳ  ʧʨʷʤʦʾ 1 ʽʥʪʝʨʚʘʣ, ʚ 

ʷʢʦʤʫ ʣʝʞʘʪʴ ʚʠʤʽʨʷʥʽ ʟʥʘʯʝʥʥʷ Ὅ̋,̑ ʨʦʟʜʽʣʠʤʦ 

ʥʘ ʪʨʠ ʦʜʥʘʢʦʚʽ ʯʘʩʪʠʥʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.9.1. 

ʇʨʷʤʫ 1 ʧʦʚʝʨʪʘʻʤʦ ʪʘʢ, ʱʦʙ ʥʘ ʣʽʚʽʡ ʜʽʣʷʥʮʽ 

ʧʽʜ ʧʨʷʤʦʶ ʪʦʯʦʢ ʙʫʣʦ ʫ ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ 

ʥʘʜ ʥʝʶ, ʘ ʥʘ ʧʨʘʚʽʡ ʜʽʣʷʥʮʽ ʥʘʚʧʘʢʠ (ʧʨʷʤʘ 3) 

ʥʘ ʨʠʩ.9.1. 

 ɿʘ ʥʘʭʠʣʘʤʠ ʧʨʷʤʠʭ 2 ʽ 3 ʟʥʘʭʦʜʠʤʦ ʢʫ-

ʪʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʷʢʽ ʙʫʜʫʪʴ: 

Ὡ

ά

υϽτϽρπ

ψϽπȟρϽρπ
ςȟυπϽρπ˗̌̋ ̄ϳ  

 ̔

Ὡ

ά

ςϽτϽρπ

τϽπȟρϽρπ
ςȟπϽρπ˗̌̋ ̄ϳ Ȣ 
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 ʊʦʜʽ ʟʘ ʬʦʨʤʫʣʦʶ ʎ  
Ў

Ѝ
     ʟʥʘʭʦʜʠʤʦ 

ʩʝʨʝʜʥʶ ʢʚʘʜʨʘʪʠʯʥʫ ʧʦʭʠʙʢʫ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʦ-

ʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʷʤʦʾ 1: 

ʎρ

Ὡ
άὩς

Ὡ
άὩσ

Ѝὲ

ςȟυ ςȟπϽρπρρ

Ѝψ
 

πȟρψϽρπ˗̌̋ ̄ϳ Ȣ 

 ɺ ʧʨʘʢʪʠʮʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟʘ ʛʨʘʥʠ-

ʯʥʫ ʘʙʩʦʣʶʪʥʫ ʧʦʭʠʙʢʫ ʧʨʠʡʤʘʶʪʴ Ў̄ ̑ σʎ, 

ʡʤʦʚʽʨʥʽʩʪʴ ʜʦʚʽʨʠ ʷʢʦʾ ʟʛʽʜʥʦ [4] ʪʘʙʣ.1 ʻ P

ωωȟχϷȢ ʊʦʤʫ ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝʤʦ ʚʚʘʞʘ-

ʪʠ, ʱʦ ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ 

ʟʘʨʷʜʫ ʝʣʝʢʪʨʦʥʘ ʙʫʜʝ: 

Ў̄ Ȣ̑ σʎ πȟυτϽρπ˗̌̋ ̄ϳ Ȣ 

 ʊʦʤʫ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʚʠʟʥʘʯʝʥʥʷ ʧʠ-

ʪʦʤʦʛʦ ʟʘʨʷʜʫ ʝʣʝʢʪʨʦʥʘ ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ ʪʘʢ: 

Ὡ

ά
Ў̄ Ȣ̑ ςȟρψ πȟυτϽρπ˗̌̋ ̄ϳ Ȣ 

 ʊʦʙʪʦ, ʟʛʽʜʥʦ ʥʘʰʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʝʢʩ-

ʧʝʨʠʤʝʥʪʫ ʟʥʘʯʝʥʥʷ  Ὡάϳ   ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 

ʚʽʜ ςȟχςϽρπ˗̌̋ ̄ϳ  ʜʦ ρȟφτϽρπ˗̌̋ ̄ϳ  ʽʟ 

ʡʤʦʚʽʨʥʽʩʪʶ ʜʦʚʽʨʠ P ωωȟχϷȢ 

ɿʚʠʯʘʡʥʦ ʤʠ ʥʝ ʦʪʨʠʤʘʣʠ ʪʘʙʣʠʯʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʷʢʝ ʜʦʨʽʚʥʶʻ: 

Ὡάϳ ρȟχφϽρπ˗̌̋ ̄ϳ ȟ 

ʘʣʝ ʥʘʙʣʠʟʠʣʠʩʴ ʜʦ ʥʴʦʛʦ ʥʘ ʩʪʽʣʴʢʠ, ʥʘ ʩʪʽʣʴʢʠ 

ʥʘʤ ʜʦʟʚʦʣʷʻ ʣʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ. 

 ʆʧʨʘʮʶʻʤʦ ʮʽ ʞ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥ-

ʪʫ, ʱʦ ʚ ʪʘʙʣ.9.1, ʟʘ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜ-

ʨʘʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʻʤʦ ʬʦʨʤʫʣʠ ʽʟ 

τ:(1.11.16), (1.11.20) ʽ (1.11.22). ʇʨʠʡʥʷʚʰʠ 
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ώ ὯὟ , a ὼ Ὅ̋,̑ ʚʠʢʦʥʘʻʤʦ ʥʝʦʙʭʽʜʥʽ ʦʙʯʠʩ-

ʣʝʥʥʷ ʽ ʧʨʠʚʝʜʝʤʦ ʾʭ ʚ ʪʘʙʣʠʮʽ 9.2. 

ʊʘʙʣʠʮʷ 9.2 

 

 ɿʘ ʬʦʨʤʫʣʦʶ (1.11.20) ʽʟ τ ʢʫʪʦʚʠʡ ʢʦ-

ʝʬʽʮʽʻʥʪ ʧʨʷʤʦʾ ώ ὦ ὥὼȟ ʜʝ ὥ Ὡ άϳ  ʙʫʜʝ:  

ὥ
Ὡ

ά

ὼώ ὼӶώ

ὼ ὼӶ
 

ȟ Ͻ ȟ Ͻ Ͻ ȟ Ͻ

ȟ Ͻ ȟ Ͻ
 =ςȟπχϽρπ˗̌̋ ̄ϳ Ȣ 

 ʉʝʨʝʜʥʶ ʢʚʘʜʨʘʪʠʯʥʫ ʧʦʭʠʙʢʫ ʮʴʦʛʦ 

ʢʫʪʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʨʦʟʨʘʭʫʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ 

(1.11.22) ʽʟ τ: 

ʎ
ρ

Ѝψ

υȟψφρτȟφυυ

ρχȟπστρφȟχφ
ςȟπχςϽρπρρ˗̌̋̄ϳ

πȟρςϽρπρρ˗̌̋Ȣ̄ϳ  

ʇʨʠʡʥʷʚʰʠ ʟʘ ʛʨʘʥʠʯʥʫ ʘʙʩʦʣʶʪʥʫ ʧʦ-

ʭʠʙʢʫ: 

Ў̄ ̑ σʎ πȟσφϽρπ˗̌̋ ȟ̄ϳ  

ʨʝʟʫʣʴʪʘʪ ʦʙʨʦʙʢʠ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘ-

ʪʽʚ ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ ʪʘʢ: 

Ὡάϳ ςȟπχπȟσφϽρπ˗̌̋ ̄ϳ Ȣ 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ ʽʥʪʝʨʚʘʣʽ ʜʦʚʽʨʠ, ʷʢʠʡ 

ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ  Ὡάϳ ρȟχρϽρπ˗̌̋ ̄ϳ  ʽ  
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ʈʠʩ.9.2. 

Ὡάϳ ςȟτσϽρπ ̠ ̌̋ ̄ϳ  ʟʥʘʭʦʜʠʪʴʩʷ 99,7% 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʩʽʭ ʟʥʘʯʝʥʴ Ὡάϳ . ɹʘʯʠʤʦ, ʱʦ ʚ 

ʽʥʪʝʨʚʘʣʽ ʟʥʘʯʝʥʴ Ὡά   ϳ ʚʽʜ ρȟχρϽρπ˗̌̋ ̄ϳ  

ʜʦ ςȟτσϽρπ˗̌̋ ̄ϳ  ʟʥʘʭʦʜʠʪʴʩʷ ʽ ʪʘʙʣʠʯʥʝ 

ʟʥʘʯʝʥʥʷ Ὡάϳ  (ʨʠʩ.9.2). 

 ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘʙʣ.9.1 ʤʝʪʦʜʦʤ 

ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ 

ʜʘʻ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: Ὡάϳ ςȟπχϽρπ˗̌̋ ̄ϳ , 

ʩʝʨʝʜʥʶ ʢʚʘʜʨʘʪʠʯʥʫ ʧʦʭʠʙʢʫ ʎϳ πȟρςϽ

ρπ˗̌̋ ̄ϳ . ʗʢʱʦ ʧʨʠʡʥʷʪʠ, ʱʦ Ў̄ ̑ σʎϳ , 

ʪʦ ʦʪʨʠʤʘʻʤʦ ʧʦʧʝʨʝʜʥʽʡ ʨʝʟʫʣʴʪʘʪ. 

 ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ ʪʘʢ: 

Ὡάϳ ςȟπχ πȟσφϽρπρρ˗̌̋̄ϳ Ȣ 

 ɺʽʜʥʦʩʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ɿ
πȟσφ

ςȟπχ
ϽρππϷρχϷ 

ʟ ʡʤʦʚʽʨʥʽʩʪʶ ʜʦʚʽʨʠ ὖ πȟωωχȢ 

ɼʦʜʘʪʦʢ 10. ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʽʚ ʧʠʪʦʤʦʛʦ 

ʟʘʨʷʜʫ ʝʣʝʢʪʨʦʥʘ Ὡάϳ  ʪʘ ʡʦʛʦ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Exʩel (ʜʠʚ. ʪʘʙʣ.10.1 ï 

10.3) 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʩʢʦʨʠʩʪʘʻʤʦʩʷ Exʩel ʬʘʡ-

ʣʦʤ çʈʦʙʦʯʘ ʧʨʦʛʨ. ʤʝʪ. ʥʘʡʤʝʥ. ʢʚʘʜʨʘʪ (10 

ʪʦʯʦʢ)è, ʷʢʠʡ ʦʢʨʝʤʦ ʜʦʜʘʻʪʴʩʷ ʜʦ ʟʘʚʜʘʥʥʷ. 

ʁʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʘʚʘʥʪʘʞʠʪʠ, ʚʽʜʢʨʠʪʠ, ʩʪʚʦ-

ʨʠʪʠ ʥʦʚʠʡ ʬʘʡʣ ʜʣʷ ʮʽʻʾ ʨʦʙʦʪʠ, ʜʣʷ ʮʴʦʛʦ ʧʝ-
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ʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ çʬʘʡʣè, ʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 

çʟʘʧʘʤôʷʪʘʪʠ ʷʢè, ʥʘʟʚʫ ʬʘʡʣʫ ʦʙʠʨʘʻʤʦ ʪʘʢʠʤ 

ʯʠʥʦʤ: ʥʦʤʝʨ ʨʦʙʦʪʠ ʽ ʚʘʰʝ ʧʨʽʟʚʠʱʝ, ʥʘʧʨʠ-

ʢʣʘʜ: ç2-9. ʆʨʝʣè. 

1. ʅʘ ʧʝʨʰʽʡ ʩʪʦʨʽʥʮʽ ʧʨʦʛʨʘʤʠ ʙʫʜʫʪʴ ʨʦ-

ʟʤʽʱʝʥʽ ʪʘʙʣʠʮʽ 2 ʽ 3, ʘ ʪʘʙʣʠʮʷ 1 ʽ ʛʨʘʬʽʢʠ ʟʘ-

ʣʝʞʥʦʩʪʝʡ Ia ʚʽʜ Iʩ  - ʥʘ ʜʨʫʛʽʡ, ʪʦʤʫ ʚ ʣʽʚʦʤʫ 

ʥʠʞʥʴʦʤʫ ʢʫʪʢʫ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çʃʠʩʪ 2è. 

ʇʨʠʩʪʫʧʘʻʤʦ ʜʦ ʩʪʚʦʨʝʥʥʷ ʽ ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʧʦʚ-

ʥʝʥʥʷ ʪʘʙʣʠʮʽ 1 (ʜʠʚ.ʧʨʦʪʦʢʦʣ ʜʦ ʮʽʻʾ ʨʦʙʦʪʠ). 

ʉʪʦʚʧʯʠʢ ɺ ʤʽʩʪʠʪʠʤʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ 

ʩʪʨʫʤʫ ʩʦʣʝʥʦʾʜʘ. ɼʦ ʢʦʤʽʨʢʠ ɺ3 ʚʥʦʩʠʤʦ ʣʽʪʝ-

ʨʠ çIc, ʤɸè - ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʩʦʣʝʥʦʾʜʘ ʪʘ 

ʡʦʛʦ ʨʦʟʤʽʨʥʽʩʪʴ, ʘ ʚ ʢʦʤʽʨʢʠ ɺ4 ï ɺ11 ï ʟʥʘ-

ʯʝʥʥʷ ʜʘʥʠʭ ʽʟ ʪʘʙʣʠʮʽ 1. 

ɺ ʢʦʤʽʨʢʫ ʉ2 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çU=4ɺè - 

ʧʦʟʥʘʯʝʥʥʷ ʘʥʦʜʥʦʾ ʥʘʧʨʫʛʠ ʪʘ ʾʾ ʚʝʣʠʯʠʥʫ. ɼʦ 

ʢʦʤʽʨʦʢ D2 ï J2 ʟʘʧʠʩʫʻʤʦ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ 

ʮʽʻʾ ʥʘʧʨʫʛʠ: çU=8ɺè, çU=12ɺè é çU=32ɺè, 

(ʘʙʦ çU1è - çU8è). 

2. ɼʦ ʢʦʤʽʨʦʢ C3 ï J3 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ 

çIa, ʧʦʜè - ʧʦʟʥʘʯʝʥʥʷ ʘʥʦʜʥʦʛʦ ʩʪʨʫʤʫ ʪʘ ʡʦʛʦ 

ʨʦʟʤʽʨʥʽʩʪʴ ʪʘ ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʦʤʽ-

ʨʦʢ ʨʷʜʫ, ʜʣʷ ʮʴʦʛʦ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʣʽʪʝʨ ʚʠʜʽʣʷ-

ʻʤʦ ʢʦʤʽʨʢʫ ʉ3 ʪʘʢ, ʱʦʙ ʢʫʨʩʦʨ ʩʪʘʚ ʥʘ ʥʠʞʥʽʡ 

ʧʨʘʚʠʡ ʢʫʪ ʽ ʩʘʤ ʢʫʨʩʦʨ ʧʨʠʡʥʷʚ ʚʠʛʣʷʜ ʟʥʘʢʘ 

ç+Ͻè, ʟʘʪʠʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʢʠ ʽ ʪʷʛʥʝʤʦ 

ʚʧʨʘʚʦ ʜʦ ʦʩʪʘʥʥʴʦʾ ʢʦʤʽʨʢʠ J3, ʧʨʦʛʨʘʤʘ ʧʨʦ-

ʜʫʙʣʶʻ ʚ ʮʽ ʢʦʤʽʨʢʠ ʚʤʽʩʪ ʢʦʤʽʨʢʠ ʉ3. ʊʝʧʝʨ ʜʦ 
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ʢʦʞʥʦʛʦ ʩʪʦʚʧʯʠʢʘ ʉ ï J ʟʘʧʠʩʫʻʤʦ ʟʥʘʯʝʥʥʷ 

ʘʥʦʜʥʦʛʦ ʩʪʨʫʤʫ ʟ ʪʘʙʣʠʮʽ ʜʘʥʠʭ. 

3. ʇʨʠʩʪʫʧʘʻʤʦ ʜʦ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʫ. ʉʧʦ-

ʯʘʪʢʫ ʧʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢ ʜʣʷ U=4ɺ. ɺʠʜʽʣʷʻʤʦ 

ʢʦʤʽʨʢʠ ɺ4 ï ɺ11 ʪʘ ʉ4 ï ʉ11, ʜʣʷ ʮʴʦʛʦ ʥʘʚʦ-

ʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʢʦʤʽʨʢʫ ɺ4, ʟʘʪʠʩʢʫʻʤʦ ʣʽʚʫ 

ʢʥʦʧʢʫ ʤʠʰʽ, ʟʤʽʱʫʻʤʦ ʢʫʨʩʦʨ ʥʘ ʦʜʥʫ ʢʦʤʽʨʢʫ 

ʚʧʨʘʚʦ ʪʘ ʚʥʠʟ ʜʦ ʢʦʤʽʨʢʠ ʉ11, ʚʽʜʧʫʩʢʘʻʤʦ ʣʽʚʫ 

ʢʥʦʧʢʫ ʤʠʰʽ, ʥʘʪʠʩʢʘʻʤʦ ʚʛʦʨʽ ʢʥʦʧʢʠ çɺʩʪʘʚ-

ʣʝʥʥʷè, ʧʦʪʽʤ ï ʜʽʘʛʨʘʤʘ çʪʦʯʢʦʚʘè, ʧʨʠ ʮʴʦʤʫ 

ʧʦʷʚʣʷʻʪʴʩʷ ʚʽʢʦʥʮʝ ʟ ʧôʷʪʴʤʘ ʜʽʘʛʨʘʤʘʤʠ ʽ ʚʠʙ-

ʨʘʪʠ ï çʪʦʯʢʦʚʘ ʜʽʘʛʨʘʤʘ ʽʟ ʛʣʘʜʢʠʤʠ ʣʽʥʽʷʤʠè 

(ʧʨʠ ʥʘʚʝʜʝʥʥʽ ʢʫʨʩʦʨʫ ʥʘ ʢʦʞʥʫ ʟ ʽʢʦʥʦʢ 

ʟôʷʚʣʷʻʪʴʩʷ ʾʭʥʷ ʥʘʟʚʘ). ɿôʷʚʠʪʴʩʷ ʛʨʘʬʽʢ ʥʘ ʚʽ-

ʣʴʥʠʭ ʢʦʤʽʨʢʘʭ ʧʦʩʝʨʝʜʠʥʽ ʝʢʨʘʥʫ, ʡʦʛʦ ʚʘʨʪʦ 

ʧʝʨʝʥʝʩʪʠ ʥʘ ʢʦʤʽʨʢʠ ɸ16 ï ɸ31 ʪʘ ʚʥʝʩʪʠ ʡʦʛʦ 

ʥʘʟʚʫ. ɼʣʷ ʮʴʦʛʦ ʥʘʪʠʩʢʘʻʤʦ ʚʛʦʨʽ ʢʥʦʧʢʫ çʤʘ-

ʢʝʪè, ʧʦʪʽʤ ʟʚʝʨʭʫ ʥʘʪʠʩʥʫʪʠ ʥʘ ʽʢʦʥʢʫ çʅʘʟʚʘ 

ʜʽʘʛʨʘʤʠè, ʧʦʷʚʣʷʻʪʴʩʷ ʚʽʢʦʥʮʝ, ʚ ʷʢʦʤʫ ʥʘʪʠʩ-

ʢʘʻʤʦ ʥʘ çʅʘʟʚʘ ʚ ʮʝʥʪʨʽ ʟ ʥʘʢʣʘʜʘʥʥʷʤè, ʘʙʦ 

çʅʘʜ ʜʽʘʛʨʘʤʦʶè, ʥʘ ʛʨʘʬʽʢʫ ʟôʷʚʠʪʴʩʷ ʥʘʧʠʩ 

çʅʘʟʚʘ ʜʽʘʛʨʘʤʠè, ʷʢʠʡ ʟʤʽʥʶʻʤʦ ʥʘ çU1è, ʘʙʦ 

çU=4ɺè, ʧʦʪʽʤ ʥʘʪʠʩʢʘʻʤʦ ʥʘ çʈʷʜ 1è ʽ ʢʥʦʧʢʫ 

çBackspaceè. ʑʦʙ ʧʝʨʝʥʝʩʪʠ ʛʨʘʬʽʢ ʧʦʪʨʽʙʥʦ 

ʥʘʚʝʩʪʠ ʢʫʨʩʦʨ ʥʘ ʚʽʣʴʥʝ ʤʽʩʮʝ ʛʨʘʬʽʢʫ, ʧʨʠ 

ʮʴʦʤʫ ʚʽʥ ʧʨʠʡʤʝ ʚʠʛʣʷʜ ʧʝʨʝʭʨʝʱʝʥʠʭ ʚʽʜʨʽʟ-

ʢʽʚ ʟʽ ʩʪʨʽʣʦʯʢʘʤʠ ʥʘ ʢʽʥʮʷʭ ʪʘ ʧʦʷʚʠʪʴʩʷ ʚʽʢʦʥ-

ʮʝ ʟ ʥʘʧʠʩʦʤ çʦʙʣʘʩʪʴ ʜʽʘʛʨʘʤʠè, ʟʘʪʠʩʥʫʪʠ ʣʽʚʫ 

ʢʥʦʧʢʫ ʤʠʰʽ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʦʙʨʘʥʝ ʤʽʩʮʝ. 
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4. ɼʦʜʘʤʦ ʥʘʟʚʠ ʦʩʝʡ. ʅʘʪʠʩʢʘʻʤʦ ʥʘ ʽʢʦʥ-

ʢʫ çʅʘʟʚʠ ʦʩʝʡè, ʧʦʪʽʤ ʥʘ çʅʘʟʚʘ ʛʦʣʦʚʥʦʾ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʾ ʦʩʽè ʽ çʅʘʟʚʘ ʧʽʜ ʚʽʩʩʶè, ʥʘ ʛʨʘʬʽʢʫ 

ʚʥʠʟʫ ʟôʷʚʠʪʴʩʷ ʥʘʧʠʩ çʅʘʟʚʘ ʦʩʽè, ʷʢʫ ʟʤʽʥʶʻ-

ʤʦ ʥʘ çɯʩ, ʤɸè. ʊʝʧʝʨ ʮʝʡ ʥʘʧʠʩ ʧʦʤʽʩʪʠʤʦ ʥʘʜ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ ʩʧʨʘʚʘ, ʜʣʷ ʮʴʦʛʦ ʥʘʪʠʩ-

ʢʘʻʤʦ ʥʘ ʥʴʦʛʦ ʪʘ ʨʫʭʘʻʤʦ ʢʫʨʩʦʨ ʚ ʤʝʞʘʭ ʮʴʦʛʦ 

ʥʘʧʠʩʫ ʪʘʢ ʱʦʙ ʚʽʥ ʧʨʠʡʥʷʚ ʬʦʨʤʫ ʧʝʨʝʭʨʝʩʪʷ 

ʟʽ ʩʪʨʽʣʦʯʢʘʤʠ ʥʘ ʢʽʥʮʷʭ, ʟʘʪʠʩʢʫʻʤʦ ʣʽʚʫ ʢʥʦʧ-

ʢʫ ʤʠʰʽ ʪʘ ʪʷʛʥʝʤʦ ʥʘʧʠʩ ʥʘ ʙʘʞʘʥʝ ʤʽʩʮʝ. 

ʊʘʢʠʤ ʞʝ ʧʦʨʷʜʢʦʤ ʜʦʜʘʻʤʦ ʥʘʟʚʫ ʚʝʨʪʠ-

ʢʘʣʴʥʦʾ ʦʩʽ: çʅʘʟʚʠ ʦʩʝʡè, çʅʘʟʚʘ ʛʦʣʦʚʥʦʾ ʚʝʨ-

ʪʠʢʘʣʴʥʦʾ ʦʩʽè ʽ ʚʠʙʠʨʘʻʤʦ çʅʘʟʚʘ ʧʦ ʛʦʨʠʟʦʥ-

ʪʘʣʽè, ʥʘ ʛʨʘʬʽʢʫ ʥʘʧʠʩ çʅʘʟʚʘ ʦʩʽè ʟʤʽʥʶʻʤʦ ʥʘ 

çɯʘ, ʧʦʜè, ʪʘ ʟʤʽʱʫʻʤʦ ʡʦʛʦ ʚʚʝʨʭ ʪʘ ʩʧʨʘʚʘ ʚʽʜ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ. 

5. ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʥʘʟʚ ʦʩʝʡ ʟʤʽʥʠʣʘʩʷ ʦʙ-

ʣʘʩʪʴ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʫ, ʚʦʥʘ ʩʪʘʣʘ ʜʝʱʦ ʤʝʥ-

ʰʦʶ. ʑʦʙ ʾʾ ʟʤʽʥʠʪʠ ʧʦʪʨʽʙʥʦ ʥʘʚʝʩʪʠ ʢʫʨʩʦʨ 

ʥʘ ʚʽʣʴʥʝ ʤʽʩʮʝ ʤʽʞ ʦʩʷʤʠ (ʤʘʻ ʧʦʷʚʠʪʠʩʷ ʚʽʢʦ-

ʥʮʝ ʟʽ ʩʣʦʚʘʤʠ: çʦʙʣʘʩʪʴ ʧʦʙʫʜʦʚʠè), ʥʘʪʠʩʥʫʪʠ 

ʢʥʦʧʢʫ ʤʠʰʽ, ʧʦʷʚʠʪʴʩʷ ʨʘʤʢʘ ʥʘʚʢʦʣʦ ʦʙʣʘʩʪʽ 

ʧʦʙʫʜʦʚʠ ʟ ʚʠʜʽʣʝʥʠʤʠ ʚʽʩʴʤʦʤʘ ʘʢʪʠʚʥʠʤʠ 

ʪʦʯʢʘʤʠ, ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʥʠʞʥʶ ʣʽʚʫ ʪʦʯʢʫ, 

ʟʘʪʠʩʢʫʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ (ʧʦʷʚʣʷʻʪʴʩʷ ʧʦ-

ʜʚʽʡʥʘ ʨʘʤʢʘ ʟʽ ʰʪʨʠʭʦʚʠʤʠ ʣʽʥʽʷʤʠ) ʽ ʪʷʛʥʝʤʦ 

ʡʦʛʦ ʚʥʠʟ ʽ ʚʣʽʚʦ ʪʘʢ, ʱʦʙ ʙʽʣʴʰʘ ʨʘʤʢʘ ʩʧʽʚʧʘ-

ʜʘʣʘ ʟ ʤʝʞʘʤʠ ʛʨʘʬʽʢʘ, ʪʘʢʽ ʞ ʤʘʥʽʧʫʣʷʮʽʾ ʧʨʦ-

ʚʦʜʠʤʦ ʟ ʚʝʨʭʥʴʦʶ ʧʨʘʚʦʶ ʪʦʯʢʦʶ. ʇʦʣʦʞʝʥʥʷ 
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ʦʩʝʡ ʟʤʽʥʠʣʦʩʷ ʽ ʥʝʦʙʭʽʜʥʦ ʟʥʦʚʫ ʧʝʨʝʤʽʩʪʠʪʠ 

ʥʘʟʚʠ ʦʩʝʡ ʥʘ ʧʦʩʪʽʡʥʝ ʤʽʩʮʝ (ʜʠʚ ʧʫʥʢʪ 4) 

6. ʊʝʧʝʨ ʟʤʽʥʠʤʦ ʤʘʩʰʪʘʙ ʦʩʽ ʍ. ʅʘʚʦʜʠʤʦ 

ʢʫʨʩʦʨ ʥʘ ʙʫʜʴ ʷʢʝ ʯʠʩʣʦ ʥʘ ʦʩʽ ʍ, ʥʘʪʠʩʢʘʻʤʦ 

ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʟôʷʚʣʷʻʪʴʩʷ ʚʽʢʦʥʮʝ, ʚ ʷʢʦʤʫ 

ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʌʦʨʤʘʪ ʦʩʽè, 

ʟôʷʚʣʷʻʪʴʩʷ ʱʝ ʦʜʥʝ ʚʽʢʦʥʮʝ, ʚ ʷʢʦʤʫ ʤʦʞʝʤʦ 

ʟʤʽʥʠʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ çʧʘʨʘʤʝʪʨʠ ʦʩʽè ʟ çʘʚʪʦ-

ʤʘʪʠʯʥʦè ʥʘ çʬʽʢʩʦʚʘʥʦè: ʚʠʙʠʨʘʻʤʦ çʤʽʥʽʤʘ-

ʣʴʥʝ ʟʥʘʯʝʥʥʷè, ʩʪʘʚʠʤʦ ʧʨʘʧʦʨʝʮʴ ʙʽʣʷ çʬʽʢʩʦ-

ʚʘʥʦè ʪʘ ʚ ʢʦʤʽʨʢʫ ʟʘʧʠʩʫʻʤʦ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥ-

ʥʷ ʩʪʨʫʤʫ ʩʦʣʝʥʦʾʜʘ ʟ ʪʘʙʣʠʮʽ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ 

20); ʚʠʙʠʨʘʻʤʦ çʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷè, ʩʪʘʚʠ-

ʤʦ ʧʨʘʧʦʨʝʮʴ ʙʽʣʷ çʬʽʢʩʦʚʘʥʦè ʪʘ ʚ ʢʦʤʽʨʢʫ 

ʟʘʧʠʩʫʻʤʦ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʩʦʣʝʥʦʾ-

ʜʘ ʟ ʪʘʙʣʠʮʽ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ 110); ʚʠʙʠʨʘʻʤʦ 

çʮʽʥʘ ʦʩʥʦʚʥʠʭ ʧʦʜʽʣʦʢè, ʩʪʘʚʠʤʦ ʧʨʘʧʦʨʝʮʴ 

ʙʽʣʷ çʬʽʢʩʦʚʘʥʦè ʪʘ ʚ ʢʦʤʽʨʢʫ ʟʘʧʠʩʫʻʤʦ ʙʘʞʘʥʫ 

ʚʝʣʠʯʠʥʫ (ʥʘʧʨʠʢʣʘʜ 10). ɺ ʮʴʦʤʫ ʞ ʚʽʢʥʽ ʥʘʪʠ-

ʩʢʘʻʤʦ ʟʣʽʚʘ ʢʥʦʧʢʫ çʪʠʧ ʣʽʥʽʾè ʥʘʪʠʩʢʘʻʤʦ ʥʘ 

ʚʽʢʦʥʮʝ ʩʧʨʘʚʘ ʩʣʽʚ çʪʠʧ ʟʘʢʽʥʯʝʥʥʷè, ʪʘ ʥʘʪʠʩ-

ʢʘʻʤʦ ʥʘ ʩʪʨʽʣʦʯʢʫ, ʫ ʚʽʢʦʥʝʯʢʫ ʥʠʞʯʝ ʤʦʞʝʤʦ 

ʾʾ ʟʙʽʣʴʰʠʪʠ, ʪʘ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çɿʘʢʨʠʪʠè. 

ɿʥʦʚʫ ʥʘʪʠʩʢʫʻʤʦ ʥʘ ʣʶʙʝ ʯʠʩʣʦ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʾ ʦʩʽ, ʧʦʪʽʤ ï ʥʘ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʫ 

ʚʽʢʦʥʝʯʢʫ, ʱʦ ʟôʷʚʠʣʦʩʷ, ʥʘʪʠʩʢʫʻʤʦ ʢʥʦʧʢʫ 

çʜʦʜʘʪʠ ʦʩʥʦʚʥʽ ʣʽʥʽʾ ʩʽʪʢʠè. ʑʝ ʨʘʟ ʥʘʪʠʩʢʫʻʤʦ 

ʥʘ ʣʶʙʝ ʯʠʩʣʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ, ʧʨʘʚʫ ʢʥʦʧʢʫ 

ʤʠʰʽ ʪʘ ʢʥʦʧʢʫ çʜʦʜʘʪʠ ʧʨʦʤʽʞʥʽ ʣʽʥʽʾ ʩʽʪʢʠè. 
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ʊʘʢʠʤ ʞʝ ʯʠʥʦʤ ʟʤʽʥʶʻʤʦ ʧʘʨʘʤʝʪʨʠ ʦʩʽ 

Y: çʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷè, ʩʪʘʚʠʤʦ ʧʨʘʧʦʨʝʮʴ 

ʙʽʣʷ çʬʽʢʩʦʚʘʥʦè ʪʘ ʚ ʢʦʤʽʨʢʫ ʟʘʧʠʩʫʻʤʦ ʯʠʩʣʦ 

100; çʮʽʥʘ ʦʩʥʦʚʥʠʭ ʧʦʜʽʣʦʢè ʚʩʪʘʥʦʚʣʶʻʤʦ 

ʧʨʘʧʦʨʝʮʴ çʬʽʢʩʦʚʘʥʦè, ʚ ʚʽʢʦʥʮʝ ʟʘʧʠʩʫʻʤʦ 

ʯʠʩʣʦ 10, ʟʣʽʚʘ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çʪʠʧ ʣʽʥʽʾè, 

ʚʠʙʠʨʘʻʤʦ ʩʪʨʽʣʦʯʢʫ ʥʘ ʟʘʢʽʥʯʝʥʥʷ ʣʽʥʽʾ ʪʘ ʾʾ 

ʨʦʟʤʽʨ (ʪʘʢʽ ʞ ʩʘʤʽ ʷʢ ʜʣʷ ʦʩʽ ʍ). 

7. ʊʝʧʝʨ ʚʘʨʪʦ ʟʙʽʣʴʰʠʪʠ ʛʨʘʬʽʢ. ʈʘʤʢʘ 

ʛʨʘʬʽʢʘ ʤʘʻ ʚʽʩʽʤ ʘʢʪʠʚʥʠʭ ʪʦʯʦʢ (ʢʫʪʦʚʽ ʪʘ ʧʦ-

ʩʝʨʝʜʠʥʽ ʢʦʞʥʦʾ ʩʪʦʨʦʥʠ), ʷʢʱʦ ʥʘʚʝʩʪʠ ʥʘ ʥʠʭ 

ʢʫʨʩʦʨ, ʪʦ ʚʽʥ ʟʤʽʥʶʻ ʩʚʦʶ ʬʦʨʤʫ, ʷʢʱʦ ʟʘʪʠʩ-

ʥʫʪʠ ʣʶʙʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʪʦ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ 

ʨʦʟʤʽʨʠ ʛʨʘʬʽʢʫ. ɹʘʞʘʥʦ ʱʦʙ ʛʨʘʬʽʢ ʟʘʡʤʘʚ 10 ï 

12 ʥʝʟʤʽʥʝʥʠʭ ʩʪʦʚʧʯʠʢʽʚ ʽ ʜʝʩʴ 15 ʨʷʜʢʽʚ. 

ɿʘʫʚʘʞʝʥʥʷ: ʚʩʽ ʣʽʥʽʾ ʚʩʪʘʚʣʝʥʥʷ ʧʨʠ ʟʤʽ-

ʱʝʥʥʽ ʛʨʘʬʽʢʘ ʯʠ ʟʤʽʥʽ ʡʦʛʦ ʨʦʟʤʽʨʽʚ ʟʘʣʠʰʘʪʠ-

ʤʫʪʴʩʷ ʥʘ ʤʽʩʮʽ, ʦʩʢʽʣʴʢʠ ʧʨʠʚôʷʟʘʥʽ ʥʝ ʜʦ ʛʨʘʬʽ-

ʢʘ, ʘ ʜʦ ʢʦʤʽʨʦʢ, ʪʦʤʫ ʚʩʽ ʟʤʽʥʠ ʛʨʘʬʽʢʘ ʧʦʪʨʽʙʥʦ 

ʚʥʦʩʠʪʠ ʜʦ ʧʦʙʫʜʦʚʠ ʣʽʥʽʡ. 

8. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʩʪʨʫʤʫ ʩʦʣʝʥʦʾʜʘ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʦʪʠʯʥʫ 

ʜʦ ʢʨʠʚʦʾ ʟ ʥʘʡʙʽʣʴʰʠʤ ʢʫʪʦʤ ʥʘʭʠʣʫ. ʑʦʙ ʧʦ-

ʷʚʠʣʘʩʷ ʥʘ ʛʨʘʬʽʢʫ ʣʽʥʽʷ ʥʘʪʠʩʢʘʻʤʦ ʧʦʩʣʽʜʦʚʥʦ 

ʢʥʦʧʢʠ ʚʛʦʨʽ: çʚʩʪʘʚʣʝʥʥʷè, çʬʽʛʫʨʠè, çʣʽʥʽʷè, 

ʪʘ ʥʘʪʠʩʢʘʻʤʦ ʥʘ ʚʽʣʴʥʦʤʫ ʤʽʩʮʽ ʥʘ ʛʨʘʬʽʢʫ, 

ʟôʷʚʣʷʻʪʴʩʷ ʚʽʜʨʽʟʦʢ ʧʨʷʤʦʾ ʧʽʜ ʢʫʪʦʤ /́4 ʟ ʜʚʦ-

ʤʘ ʢʽʣʴʮʷʤʠ ʥʘ ʢʽʥʮʷʭ. ʆʜʥʦʯʘʩʥʦ ʟôʷʚʣʷʶʪʴʩʷ 

ʟʘʩʦʙʠ ʢʨʝʩʣʝʥʥʷ , ʜʝ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʢʦʣʽʨ ʮʽʻʾ 

ʣʽʥʽʾ (ʷ ʚʠʙʨʘʣʘ ʯʦʨʥʠʡ), ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ 

ʣʽʥʽʶ, ʟʘʪʠʩʢʫʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʪʘ ʧʝʨʝʥʦ-
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ʩʠʤʦ ʾʾ ʪʘʢ ʱʦʙ ʚʦʥʘ ʜʦʪʠʢʘʣʘʩʷ ʜʦ ʢʨʠʚʦʾ. ʗʢ-

ʱʦ ʮʷ ʜʦʪʠʯʥʘ ʤʘʻ ʥʝ ʥʘʡʙʽʣʴʰʠʡ ʢʫʪ ʥʘʭʠʣʫ, 

ʪʦ ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʦʜʥʝ ʟ ʢʽʣʝʮʴ, ʢʫʨʩʦʨ ʧʨʠ 

ʮʴʦʤʫ ʟʤʽʥʶʻ ʩʚʦʶ ʬʦʨʤʫ, ʟʘʪʠʩʢʘʻʤʦ ʪʘ ʚʩʪʘ-

ʥʦʚʣʶʻʤʦ ʪʘʢ, ʱʦʙ ʾʾ ʢʫʪ ʥʘʭʠʣʫ ʙʫʚ ʪʘʢʠʤ ʞʝ 

ʷʢ ʫ ʯʘʩʪʠʥʠ ʢʨʠʚʦʾ ʛʨʘʬʽʢʫ ʟ ʥʘʡʙʽʣʴʰʠʤ ʢʫʪʦʤ 

ʥʘʭʠʣʫ, ʧʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʟʙʽʣʴʰʫʚʘʪʠ ʨʦʟʤʽʨ 

ʩʘʤʦʾ ʣʽʥʽʾ, ʧʦʪʽʤ ʧʝʨʝʥʦʩʠʤʦ ʾʾ ʪʘʢ, ʱʦʙ ʚʦʥʘ 

ʩʧʽʚʧʘʜʘʣʘ ʟ ʯʘʩʪʠʥʦʶ ʢʨʠʚʦʾ. 

ɼʦʙʘʚʣʷʻʤʦ ʱʝ ʦʜʥʫ ʣʽʥʽʶ ʷʢ ʦʧʠʩʘʥʦ ʚ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʘʙʟʘʮʽ (ʩʠʥʴʦʛʦ ʢʦʣʴʦʨʫ), ʘʣʝ ʪʝ-

ʧʝʨ ʙʫʜʝʤʦ ʾʾ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʝʨʪʠʢʘʣʴʥʦ: ʥʘʪʠ-

ʩʢʘʻʤʦ ʥʘ ʦʜʥʝ ʟ ʢʽʣʝʮʴ, ʧʨʠ ʮʴʦʤʫ ʢʫʨʩʦʨ 

ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ ʧʝʨʝʭʨʝʩʪʷ ʽ ʚʩʪʘʥʦʚʣʶʻʤʦ ʡʦʛʦ 

ʚ ʧʝʨʰʫ ʪʦʯʢʫ, ʚ ʷʢʽʡ ʜʦʪʠʯʥʘ ʩʧʽʚʧʘʜʘʻ ʟ ʢʨʠ-

ʚʦʶ, ʧʝʨʝʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʜʨʫʛʝ ʢʽʣʴʮʝ, ʟʘʪʠʩ-

ʢʘʻʤʦ ʪʘ ʪʷʛʥʝʤʦ ʡʦʛʦ ʪʘʢ, ʱʦʙ ʣʽʥʽʷ ʩʪʘʣʘ ʚʝʨ-

ʪʠʢʘʣʴʥʦʶ ʽ ʧʝʨʝʪʥʫʣʘ ʚʽʩʴ ʍ. ʑʝ ʦʜʥʫ ʩʠʥʶ 

ʚʝʨʪʠʢʘʣʴʥʫ ʣʽʥʽʶ ʚʩʪʘʥʦʚʣʶʻʤʦ ʪʘʢ, ʱʦʙ ʚʦʥʘ 

ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʦʩʪʘʥʥʶ ʩʧʽʣʴʥʫ ʪʦʯʢʫ ʜʦʪʠʯ-

ʥʦʾ ʽ ʢʨʠʚʦʾ. 

ɼʦʙʘʚʣʷʻʤʦ ʱʝ ʦʜʥʫ ʣʽʥʽʶ ʷʢ ʦʧʠʩʘʥʦ ʚ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʘʙʟʘʮʽ (ʯʝʨʚʦʥʫ), ʽ ʙʫʜʝʤʦ ʾʾ ʚʩʪʘ-

ʥʦʚʣʶʚʘʪʠ ʚʝʨʪʠʢʘʣʴʥʦ ʪʘʢ, ʱʦʙ ʚʦʥʘ ʩʪʘʣʘ ʧʦ-

ʩʝʨʝʜʠʥʽ ʤʽʞ ʜʚʦʤʘ ʩʠʥʽʤʠ ʽ ʧʝʨʝʪʥʫʣʘ ʚʽʩʴ ʍ. 

ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ ʯʝʨʚʦʥʦʾ ʣʽʥʽʾ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʚʽʩʩʶ ʜʘʻ ʥʘʤ ʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʩʪʨʫʤʫ ʩʦ-

ʣʝʥʦʾʜʘ. 

9. ʆʛʣʷʜʘʻʤʦ ʛʨʘʬʽʢ, ʫʩʫʚʘʻʤʦ ʥʝʜʦʣʽʢʠ 

(ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʨʦʟʤʽʨ ʩʪʨʽʣʦʯʦʢ ʥʘ ʦʩʷʭ, ʟʤʽ-
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ʥʠʪʠ ʨʦʟʤʽʨ ʽ ʧʦʣʦʞʝʥʥʷ ʥʘʟʚʠ ʛʨʘʬʽʢʘ ʪʘ ʥʘʟʚʠ 

ʦʩʝʡ). ʅʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʚʽʣʴʥʝ ʤʽʩʮʝ ʥʘ ʛʨʘ-

ʬʽʢʫ, ʚʽʥ ʤʘʻ ʟʤʽʥʠʪʠ ʬʦʨʤʫ ʥʘ ʧʝʨʝʭʨʝʩʪʷ ʟʽ 

ʩʪʨʽʣʦʯʢʘʤʠ ʥʘ ʢʽʥʮʷʭ ʽ ʤʘʻ ʧʦʷʚʠʪʠʩʷ ʚʽʢʦʥʮʝ 

ʟʽ ʩʣʦʚʘʤʠ: çʦʙʣʘʩʪʴ ʜʽʘʛʨʘʤʠè, ʥʘʪʠʩʢʘʻʤʦ ʣʽʚʫ 

ʢʥʦʧʢʫ ʤʠʰʽ, ʧʦʪʽʤ ï ʢʥʦʧʢʫ çʢʦʧʽʶʚʘʪʠè. 

10. ʅʘʪʠʩʢʘʻʤʦ ʥʘ ʧʝʨʰʫ ʚʽʣʴʥʫ ʢʦʤʽʨʢʫ 

(ʥʘʧʨʠʢʣʘʜ ɸ32), ʧʦʪʽʤ ï ʢʥʦʧʢʫ çʚʩʪʘʚʠʪʠè, 

ʧʦʷʚʠʪʴʩʷ ʢʦʧʽʷ ʥʘʰʦʛʦ ʛʨʘʬʽʢʘ ʥʘ ʥʦʚʦʤʫ ʤʽʩ-

ʮʽ, ʷʢʠʡ ʙʫʜʝʤʦ ʟʤʽʥʶʚʘʪʠ. ʅʝʦʙʭʽʜʥʦ ʟʤʽʥʠʪʠ 

ʢʨʠʚʫ, ʜʣʷ ʮʴʦʛʦ ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʚʽʣʴʥʝ ʤʽ-

ʩʮʝ (ʤʘʻ ʧʦʷʚʠʪʠʩʷ ʚʽʢʦʥʮʝ ʟʽ ʩʣʦʚʘʤʠ: çʦʙʣʘʩʪʴ 

ʧʦʙʫʜʦʚʠè), ʥʘʪʠʩʢʘʻʤʦ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʫ 

ʩʧʣʠʚʘʶʯʦʤʫ ʚʽʢʥʽ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çʚʠʙʨʘʪʠ 

ʜʘʥʽè, ʽ ʧʽʜ ʩʣʦʚʘʤʠ çɿʘʧʠʩʠ ʣʝʛʝʥʜ (ʈʷʜʠ)è ʥʘ-

ʪʠʩʥʫʪʠ ʢʥʦʧʢʠ çʚʠʜʘʣʠʪʠè, ʧʦʪʽʤ çʜʦʜʘʪʠè. ɺ 

ʥʦʚʦʤʫ ʩʧʣʠʚʘʶʯʦʤʫ ʚʽʢʥʽ çʈʝʜʘʛʫʚʘʥʥʷ ʨʷʜʫè 

ʚ ʧʝʨʰʝ ʚʽʢʦʥʮʝ ʧʽʜ ʩʣʦʚʦʤ çɯʤôʷ ʨʷʜʫè ʟʘʧʠʩʫ-

ʻʤʦ çU2è, ʘʙʦ çU=8ɺè, ʚ ʜʨʫʛʝ ʚʽʢʦʥʮʝ ʧʽʜ ʩʣʦ-

ʚʘʤʠ çʟʥʘʯʝʥʥʷ ʨʷʜʫ ʍè: ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ 

ʥʠʞʯʫ ʢʦʤʽʨʢʫ, ʥʘʪʠʩʢʘʻʤʦ ʥʘ ʥʝʾ, ʧʦʪʽʤ ʥʘʪʠʩ-

ʢʘʻʤʦ ʥʘ ʧʝʨʰʫ ʢʦʤʽʨʢʫ ʟ ʜʘʥʠʤʠ ï ɺ4, ʟʘʪʠʩʢʫ-

ʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʟʤʽʱʫʻʤʦ ʢʫʨʩʦʨ ʚʥʠʟ ʜʦ 

ʢʦʤʽʨʢʠ ɺ11, ʚʽʜʧʫʩʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ; 

ʪʝʧʝʨ ʥʝʦʙʭʽʜʥʦ ʟʘʧʠʩʘʪʠ çʟʥʘʯʝʥʥʷ ʨʷʜʫ Yè: 

ʥʘʚʦʜʠʤʦ ʢʫʨʩʦʨ ʥʘ ʥʠʞʥʶ ʢʦʤʽʨʢʫ, ʥʘʪʠʩʢʘʻʤʦ 

ʥʘ ʥʝʾ ʪʘ ʚʠʜʘʣʷʻʤʦ ʚʩʝ ʱʦ ʪʘʤ ʻ, ʘ ʩʘʤʝ: 

ç={1}è, ʧʦʪʽʤ ʥʘʪʠʩʢʘʻʤʦ ʥʘ ʧʝʨʰʫ ʢʦʤʽʨʢʫ ʟ 

ʜʘʥʠʤʠ ï D4, ʟʘʪʠʩʢʫʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, 

ʟʤʽʱʫʻʤʦ ʢʫʨʩʦʨ ʚʥʠʟ ʜʦ ʢʦʤʽʨʢʠ D11, ʚʽʜʧʫʩ-
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ʢʘʻʤʦ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ; ʪʘ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 

çʆʂè. ʊʝʧʝʨ ʥʝʦʙʭʽʜʥʦ ʚʽʜʢʦʨʠʛʫʚʘʪʠ ʜʦʪʠʯʥʫ 

(ʯʦʨʥʫ) ʣʽʥʽʶ ʪʘʢ, ʱʦʙ ʚʦʥʘ ʤʘʣʘ ʥʘʡʙʽʣʴʰʠʡ 

ʢʫʪ ʥʘʭʠʣʫ, ʧʦʪʽʤ ʜʚʽ ʩʠʥʽ ʪʘ ʯʝʨʚʦʥʫ ʣʽʥʽʾ ʷʢ 

ʦʧʠʩʘʥʦ ʚ ʧʫʥʢʪʽ 8. 

11. ɼʣʷ ʧʦʙʫʜʦʚʠ ʨʝʰʪʠ ʛʨʘʬʽʢʽʚ ʧʦʚʪʦ-

ʨʶʻʤʦ ʧʫʥʢʪ 10 ʟʽ ʟʤʽʥʦʶ ʥʘʟʚʠ ʛʨʘʬʽʢʽʚ ʪʘ ʟʤʽ-

ʥʦʶ ʥʘʟʚʠ ʩʪʦʚʧʯʠʢʽʚ ʚ ʢʦʤʽʨʮʽ çʟʥʘʯʝʥʥʷ ʨʷʜʫ 

Yè, ʘ çʟʥʘʯʝʥʥʷ ʨʷʜʫ ʍè ʟʘʣʠʰʘʪʠʤʫʪʴʩʷ ʦʜʥʘ-

ʢʦʚʠʤʠ. ʗʢʱʦ ʢʦʧʽʷ ʛʨʘʬʽʢʘ ʥʝ ʟôʷʚʣʷʻʪʴʩʷ, ʪʨʝ-

ʙʘ ʚʽʜʢʨʠʪʠ ʙʫʬʝʨ ʦʙʤʽʥʫ ʪʘ ʚʩʪʘʚʠʪʠ ʛʨʘʬʽʢ ʟ 

ʥʴʦʛʦ. 

12. ʇʝʨʝʭʦʜʠʤʦ ʥʘ ʧʝʨʰʫ ʩʪʦʨʽʥʢʫ, ʚʥʠʟʫ 

ʟʣʽʚʘ ʥʘʪʠʩʢʫʻʤʦ ʢʥʦʧʢʫ çʃʠʩʪ 1è. 

ɼʦ ʢʦʤʽʨʢʠ ʄ2 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ çU, ɺè - 

ʧʦʟʥʘʯʝʥʥʷ ʘʥʦʜʥʦʾ ʥʘʧʨʫʛʠ ʪʘ ʾʾ ʨʦʟʤʽʨʥʽʩʪʴ, ʘ 

ʜʦ ʢʦʤʽʨʦʢ ʄ3 ï ʄ10 ï ʟʥʘʯʝʥʥʷ ʘʥʦʜʥʦʾ ʥʘʧʨʫ-

ʛʠ ʟ ʪʘʙʣʠʮʽ ʜʘʥʠʭ. 

ɼʦ ʥʘʩʪʫʧʥʦʛʦ ʩʪʦʚʧʯʠʢʘ ʚʥʦʩʠʪʠʤʝʤʦ 

ʜʦʙʫʪʦʢ kU, ʪʦʤʫ ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʠʤʦ ʩʪʘʣʫ k. 

13.  ɺ ʢʦʤʽʨʢʫ L13 ʟʘʧʠʩʫʻʤʦ  ʣʽʪʝʨʠ çɛɞ, 

ɻʥ/ʤè - ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʤʘʛʥʽʪʥʦʾ 

ʩʪʘʣʦʾ, ʘ ʜʦ ʢʦʤʽʨʢʠ ʄ13 - ʾʾ ʟʥʘʯʝʥʥʷ 

ç=4*PI()*10^-7è, ʥʝ ʟʘʙʫʚʘʻʤʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧ-

ʢʫ çEnterè ʧʽʩʣʷ ʟʘʧʠʩʫ ʬʦʨʤʫʣʠ. ɼʦ ʢʦʤʽʨʢʠ 

L14 ʟʘʥʦʩʠʤʦ ʣʽʪʝʨʠ çn, 1/ʤè - ʱʽʣʴʥʽʩʪʴ ʚʠʪʢʽʚ 

ʩʦʣʝʥʦʾʜʘ ʪʘ ʾʾ ʨʦʟʤʽʨʥʽʩʪʴ, ʘ ʜʦ ʢʦʤʽʨʢʠ ʄ14 ï 

ʾʾ ʚʝʣʠʯʠʥʫ, (ʯʠʩʣʦ ʚʠʪʢʽʚ ʚʢʘʟʘʥʦ ʥʘ ʫʩʪʘʥʦʚʮʽ). 

ɺ ʢʦʤʽʨʢʫ L15 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çra, ʤè - ʧʦʟʥʘ-
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ʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʨʘʜʽʫʩʘ ʘʥʦʜʘ, ʘ ʜʦ ʢʦʤʽʨʢʠ 

ʄ15 ï ʡʦʛʦ ʟʥʘʯʝʥʥʷ (ʚʩʽ ʚʝʣʠʯʠʥʠ ʚ ʩʠʩʪʝʤʽ 

ʉɯ). ɼʦ ʢʦʤʽʨʢʠ L16 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çk, 

ɸ2ʂʣ/ʢʛɺè - ʧʦʟʥʘʯʝʥʥʷ ʩʪʘʣʦʾ ʪʘ ʾʾ ʨʦʟʤʽʨʥʽʩʪʴ, 

ʘ ʜʦ ʢʦʤʽʨʢʠ ʄ16 ï ʬʦʨʤʫʣʫ (3.16), ʪʦʜʽ ʘ ʨʷʜʢʫ 

ʬʦʨʤʫʣ ʙʫʜʝ: ç=8/(M13*M14*M15)^2è, ʥʝ ʟʘʙʫ-

ʚʘʻʤʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çEnterè ʧʽʩʣʷ ʟʘʧʠʩʫ 

ʬʦʨʤʫʣʠ. 

14. ɼʦ ʢʦʤʽʨʢʠ N2 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çkU, 

ɸ2ʂʣ/ʢʛè - ʧʦʟʥʘʯʝʥʥʷ ʜʦʙʫʪʢʫ ʪʘ ʡʦʛʦ ʨʦʟʤʽʨ-

ʥʽʩʪʴ, ʘ ʜʦ ʢʦʤʽʨʢʠ N3 ï ʬʦʨʤʫʣʫ, ʪʦʜʽ ʚ ʨʷʜʢʫ 

ʬʦʨʤʫʣ ʙʫʜʝ: ç=11990672,62*M3è ʪʘ ʜʫʙʣʶʻʤʦ 

ʾʾ ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʦʤʽʨʦʢ ʮʴʦʛʦ ʩʪʦʚʧʯʠʢʘ N4 ï 

N10 ʷʢ ʚʢʘʟʘʥʦ ʚ ʧʫʥʢʪʽ 2 ʮʴʦʛʦ ʜʦʜʘʪʢʘ. ɼʣʷ 

ʚʚʦʜʫ ʮʽʻʾ ʬʦʨʤʫʣʠ ʪʨʝʙʘ ʚʠʢʦʥʘʪʠ ʪʘʢʽ ʜʽʾ: ʚʽʜ-

ʢʨʠʪʠ ʙʫʬʝʨ ʦʙʤʽʥʫ, ʧʦ ʯʝʨʟʽ ʥʘʪʠʩʢʘʪʠ ʥʘ ʢʦ-

ʤʽʨʢʫ ʄ16, ʢʥʦʧʢʫ çʢʦʧʽʶʚʘʪʠè, ʥʘ ʢʦʤʽʨʢʫ N3, 

ʟʥʘʢ ç=è, ʧʝʨʰʝ ʯʠʩʣʦ ʚ ʙʫʬʝʨʽ ʦʙʤʽʥʫ, ʧʝʨʝʚʝ-

ʩʪʠ ʢʫʨʩʦʨ ʥʘ ʨʷʜʦʢ ʬʦʨʤʫʣ ʽ ʥʘʪʠʩʥʫʪʠ ʧʽʩʣʷ 

ʯʠʩʣʘ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʥʘʙʨʘʪʠ ʟʥʘʢ ʤʥʦʞʝʥʥʷ 

ç*è ʽ ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʦʤʽʨʢʫ ʄ3, ʥʘʪʠʩʥʫʪʠ ʢʥʦ-

ʧʢʫ çEnterè. 

15. ɼʦ ʢʦʤʽʨʢʠ ʆ2 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çIʢʨ, 

ɸè - ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʢʨʠʪʠʯʥʦʛʦ 

ʩʪʨʫʤʫ ʩʦʣʝʥʦʾʜʘ, ʘ ʜʦ ʢʦʤʽʨʦʢ ʆ3 ï ʆ10 ï ʡʦʛʦ 

ʟʥʘʯʝʥʥʷ (ʦʙʦʚôʷʟʢʦʚʦ ʤɸ ʧʝʨʝʚʦʜʠʤʦ ʚ ɸ), ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʛʨʘʬʽʢʽʚ ʥʘ ʜʨʫʛʽʡ ʩʪʦʨʽʥʮʽ. 

16. ʅʘʩʪʫʧʥʠʡ ʩʪʦʚʧʯʠʢ ʤʽʩʪʠʪʠʤʝ ʢʚʘʜ-

ʨʘʪʠ ʢʨʠʪʠʯʥʦʛʦ ʩʪʨʫʤʫ ʩʦʣʝʥʦʾʜʘ, ʚ ʢʦʤʽʨʢʫ ʈ2 

ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çɯʢʨ2, ɸ2è, ʘ ʚ ʢʦʤʽʨʢʫ ʈ3 ï 
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ʬʦʨʤʫʣʫ, ʪʦʜʽ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝ: =O3^2è, 

ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʦʤʽʨʦʢ ʈ4 ï ʈ10,  ʥʝ 

ʟʘʙʫʚʘʻʤʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çEnterè ʧʽʩʣʷ ʟʘʧʠ-

ʩʫ ʬʦʨʤʫʣʠ. 

17. ʇʨʠʩʪʫʧʘʻʤʦ ʜʦ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ 

ὯὟ ὪὍ̋ .̑ 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʢʦʤʽʨʢʠ ɺ5, ʥʘʪʠʩʢʘʻʤʦ ʥʘ 

ʥʝʾ, ʥʘʪʠʩʢʘʻʤʦ ʥʘ ʟʥʘʢ ç=è, ʧʦʪʽʤ ï ʥʘ ʢʦʤʽʨʢʫ 

ʈ3 ʪʘ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çEnterè, ʚ ʨʷʜʢʫ ʬʦʨ-

ʤʫʣ ʙʫʜʝ: ç=P3è, ʪʘ ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ ʥʘʩʪʫʧʥʠʭ 

ʢʦʤʽʨʦʢ ɺ6 ï ɺ12 (ʜʠʚ. ʧʫʥʢʪ 2 ʮʴʦʛʦ ʜʦʜʘʪʢʘ). 

ʊʘʢʠʤ ʞʝ ʯʠʥʦʤ ʟʘʧʦʚʥʶʻʤʦ ʢʦʤʽʨʢʫ ʉ5, 

ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ ʙʫʜʝ: ç=N3è ʪʘ ʜʫʙʣʶʻʤʦ ʾʾ ʜʦ 

ʥʘʩʪʫʧʥʠʭ ʢʦʤʽʨʦʢ ʉ5 ï ʉ12. 

18. ɺ ʢʦʤʽʨʮʽ F5 ʟôʷʚʠʪʴʩʷ ʢʫʪʦʚʠʡ ʢʦʝʬʽ-

ʮʽʻʥʪ ʧʨʷʤʦʾ ὯὟ ὪὍ̋ ,̑ ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʰʫ-

ʢʘʥʽʡ ʚʝʣʠʯʠʥʽ ʧʠʪʦʤʦʛʦ ʟʘʨʷʜʫ ʝʣʝʢʪʨʦʥʘ, ʪʦʤʫ 

ʧʨʠʩʪʫʧʘʻʤʦ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʚʽʜʧʦʚʽʜʽ. ɺ ʢʦʤʽʨ-

ʢʫ L18 ʟʘʧʠʩʫʻʤʦ ʩʣʦʚʦ çɺʽʜʧʦʚʽʜʴè, ʜʦ ʢʦʤʽʨʢʠ 

L19 ï ʣʽʪʝʨʠ çʝ/m, ʂʣ/ʢʛè - ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽ-

ʨʥʽʩʪʴ ʧʠʪʦʤʦʛʦ ʟʘʨʷʜʫ, ʚ ʢʦʤʽʨʢʫ ʄ19 ï ʬʦʨ-

ʤʫʣʫ ç=F5è. ɼʦ ʢʦʤʽʨʢʠ L20 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ 

çů, ʂʣ/ʢʛè - ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʩʝʨʝʜ-

ʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ ʧʠʪʦʤʦʛʦ ʟʘʨʷʜʫ ʝʣʝ-

ʢʪʨʦʥʘ, ʘ ʜʦ ʢʦʤʽʨʢʠ ʄ20 ï ʬʦʨʤʫʣʫ ç=F9è. ɼʦ 

ʢʦʤʽʨʢʠ L21 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çȹʛʨ, ʂʣ/ʢʛè - 

ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʛʨʘʥʠʯʥʦʾ ʘʙʩʦʣʶʪʥʦʾ 

ʧʦʭʠʙʢʠ ʧʠʪʦʤʦʛʦ ʟʘʨʷʜʫ ʝʣʝʢʪʨʦʥʘ, ʘ ʜʦ ʢʦʤʽʨ-

ʢʠ ʄ21 ï ʬʦʨʤʫʣʫ ç=3*M20è. ʅʝ ʟʘʙʫʚʘʻʤʦ 
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ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çEnterè ʧʽʩʣʷ ʟʘʧʠʩʫ ʬʦʨʤʫ-

ʣʠ. 

ɼʦ ʥʘʩʪʫʧʥʦʛʦ ʨʷʜʢʘ ʟʘʧʠʰʝʤʦ ʢʽʥʮʝʚʠʡ 

ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ, ʪʦʤʫ ʜʦ ʢʦʤʽʨʢʠ L22 ʟʘ-

ʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çʝ/m, ʂʣ/ʢʛè - ʧʦʟʥʘʯʝʥʥʷ ʪʘ 

ʨʦʟʤʽʨʥʽʩʪʴ ʧʠʪʦʤʦʛʦ ʟʘʨʷʜʫ ʝʣʝʢʪʨʦʥʘ, ʘ ʜʦ 

ʢʦʤʽʨʢʠ ʄ20 ï ʯʠʩʣʘ ç(2,08Ñ0,35)E+11è. 

ɺ ʥʘʩʪʫʧʥʦʤʫ ʨʷʜʢʫ ʟʘʧʠʰʝʤʦ ʪʘʙʣʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʟʘʨʷʜʫ ʝʣʝʢʪʨʦʥʘ, ʚ ʢʦʤʽʨʢʫ 

L23 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çʝ/m_ʪ, ʂʣ/ʢʛè, ʘʜʦ ʢʦʤʽʨ-

ʢʠ ʄ23 ï ʡʦʛʦ ʟʥʘʯʝʥʥʷ ç1,76ɽ11è. 

ɼʦ ʢʦʤʽʨʢʠ L24 ʟʘʧʠʩʫʻʤʦ ʣʽʪʝʨʠ çŭʛʨ, %è 

- ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʨʦʟʤʽʨʥʽʩʪʴ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ, 

ʘ ʜʦ ʢʦʤʽʨʢʠ ʄ24 ï ʬʦʨʤʫʣʫ ç=(M19-

M23)/M23*100è. 

ɿʘʫʚʘʞʝʥʥʷ: ʷʢʱʦ ʢʫʨʩʦʨ ʘʢʪʠʚʥʠʡ ʚ ʨʷ-

ʜʢʫ ʬʦʨʤʫʣ, ʪʦ ʧʦʢʠʜʘʪʠ ʨʷʜʦʢ ʬʦʨʤʫʣ ʪʨʝʙʘ 

ʟʘʚʞʜʠ ʯʝʨʝʟ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ çEnterè. 
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ʊʘʙʣʠʮʷ 10.1. ɺʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʩʪʨʫʤʫ 
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ʊʘʙʣʠʮʷ 10.2. ʈʦʟʨʘʭʫʥʦʢ ʧʠʪʦʤʦʛʦ ʟʘʨʷʜʫ ʪʘ ʡʦʛʦ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 
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ʊʘʙʣʠʮʷ 10.3. ɺʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʩʪʨʫʤʫ ʩʦʣʝʥʦʾʜʘ. 

 


