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ʊʝʤʘ:  ɺʦʣʥʦʚʳʝ ʩʚʦʡʩʪʚʘ ʩʚʝʪʘ:  ʜʠʬʨʘʢʮʠʷ 

ɼʠʬʨʘʢʮʠʝʡ ʥʘʟʳʚʘʝʪʩʷ ʷʚʣʝʥʠʝ ʦʛʠʙʘʥʠ ̫ʚʦʣʥʘʤʠ ʧʨʝʧʷʪʩʪʚʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʠʭ ʧʫʪʠ, ʠʣʠ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ 

ï ʣʶʙʦʝ ʦʪʢʣʦʥʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ ʚʙʣʠʟʠ ʧʨʝʧʷʪʩʪʚʠʡ ʦʪ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ.  

ɹʣʘʛʦʜʘʨʷ ʜʠʬʨʘʢʮʠʠ ʚʦʣʥʳ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʚ ʦʙʣʘʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʪʝʥʠ, ʦʛʠʙʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ, ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ 

ʥʝʙʦʣʴʰʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʵʢʨʘʥʘʭ ʠ ʪ.ʜ. (ʩʤ. ʨʠʩ. 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʯʪʦ ʩʚʝʪ, ʢʘʢ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʦʣʥʳ, ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʟʘʭʦʜʠʪʴ ʚ ʦʙʣʘʩʪʴ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʪʝʥʠ. ɽʩʣʠ ʥʘ ʧʫʪʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ ʨʘʩʧʦʣʦʞʝʥʦ ʢʨʫʛʣʦʝ ʦʪʚʝʨʩʪʠʝ (ʢʨʫʛʣʳʡ ʜʠʩʢ, ʰʘʨʠʢ 

ʠʣʠ ʢʨʫʛʣʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʥʝʧʨʦʟʨʘʯʥʦʤ ʵʢʨʘʥʝ), ʪʦ ʥʘ ʵʢʨʘʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʧʨʝʧʷʪʩʪʚʠʷ, ʧʦʷʚʣʷʝʪʩʷ ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ï ʩʠʩʪʝʤʘ ʯʝʨʝʜʫʶʱʠʭʩʷ ʩʚʝʪʣʳʭ ʠ ʪʸʤʥʳʭ ʢʦʣʝʮ. ɽʩʣʠ ʧʨʝʧʷʪʩʪʚʠʝ ʠʤʝʝʪ 

ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ (ʱʝʣʴ, ʥʠʪʴ, ʢʨʘʡ ʵʢʨʘʥʘ), ʪʦ ʥʘ ʵʢʨʘʥʝ ʚʦʟʥʠʢʘʝʪ ʩʠʩʪʝʤʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʧʦʣʦʩ, ʝʩʣʠ 

ʧʨʝʧʷʪʩʪʚʠʝ ʠʤʝʝʪ ʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʪʦ ʠ ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʪʦ ʞʝ ʠʤʝʝʪ ʪʘʢʫʶ ʞʝ ʬʦʨʤʫ (ʩʤ. ʨʠʩ) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʨʝʧʷʪʩʪʚʠʝ ʤʘʣʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ï 

ʩʠʣʴʥʘʷ ʜʠʬʨʘʢʮʠʷ, ʪʘʢ ʯʪʦ 

çʪʝʥèɹ ʥʝ ʦʙʨʘʟʫʝʪʩʷ 

ʈʘʟʤʝʨ ʧʨʝʧʷʪʩʪʚʠʝ ʩʨʘʚʥʠʤ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ ï ʫʤʝʨʝʥʥʘʷ 

ʜʠʬʨʘʢʮʠʷ, ʪʘʢ ʯʪʦ ʦʙʨʘʟʫʝʪʩʷ 

ʥʝʙʦʣʴʰʘʷ  çʪʝʥʴè, ʪʦ ʝʩʪʴ 

ʦʙʣʘʩʪʴ, ʟʘ ʢʦʪʦʨʫʶ ʚʦʣʥʘ ʥʝ  
ʧʨʦʭʦʜʠʪ 

 

ʇʨʝʧʷʪʩʪʚʠʝ ʚʝʣʠʢʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ï

ʜʠʬʨʘʢʮʠʠ ʧʦʯʪʠ ʥʝʪ, ʪʘʢ ʯʪʦ 

ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʘʷ  çʪʝʥʴè.  

 

 ɼʠʬʨʘʢʮʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ  ʚʦʣʥ ʥʘ ʚʦʜʝ 

ʧʨʝʧʷʪʩʪʚʠʠ 

ʈʘʟʤʝʨ ʱʝʣʠ ʙʦʣʴʰʦʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ï 

ʩʣʘʙʘʷ ʜʠʬʨʘʢʮʠʷ 

ʑʝʣʴ  ʩʨʘʚʥʠʤʘ  ʩ  ʜʣʠʥʦʡ 

ʚʦʣʥʳ ï ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʤʝʨʝʥʥʘʷ ʜʠʬʨʘʢʮʠʷ 

 

ʑʝʣʴ ʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ ï ʦʯʝʥʴ ʩʠʣʴʥʘʷ 

ʜʠʬʨʘʢʮʠʷ  

 

      ɼʠʬʨʘʢʮʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ  ʚʦʣʥ ʥʘ ʚʦʜʝ 

ʈʠʩ. 1  ɼʠʬʨʘʢʮʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʣʥ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʷʪʩʪʚʠʷʭ 

ʈʠʩ. 2   ɼʠʬʨʘʢʮʠʷ ʌʨʝʥʝʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ (ʩʣʝʚʘ) ʠ ʩʚʝʪʦʚʳʭ (ʩʧʨʘʚʘ) ʚʦʣʥ 
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ʇʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʟʘʢʦʥʘ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ, ʚʦʟʥʠʢʘʶʱʝʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʫʧʝʨʧʦʟʠʮʠʠ ʢʦʛʝʨʝʥʪʥʳʭ ʚʦʣʥ, ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ ʚʦʣʥ. ʆʪʢʣʦʥʝʥʠʝ ʦʪ ʟʘʢʦʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʪʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʜʠʬʨʘʢʮʠʝʡ ʚʦʣʥ. 

ɼʠʬʨʘʢʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚʩʝʛʜʘ ʧʨʠ ʚʩʪʨʝʯʝ ʚʦʣʥʦʚʦʛʦ ʬʨʦʥʪʘ ʚʦʣʥʳ ʩ ʧʨʝʧʷʪʩʪʚʠʝʤ ʠ ʝʸ ʨʝʟʫʣʴʪʘʪ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʜʣʠʥʦʡ ʚʦʣʥʳ l ʠ ʨʘʟʤʝʨʘʤʠ ʧʨʝʧʷʪʩʪʚʠʷ d, ʧʨʠʯʸʤ: 

- ʝʩʣʠ d lº , ʪʦ ʜʠʬʨʘʢʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʥʝʙʦʣʴʰʠʭ ʦʪ ʧʨʝʧʷʪʩʪʚʠʷ ʨʘʩʩʪʦʷʥʠʷʭ, 

- ʝʩʣʠ d l>>, ʪʦ ʜʠʬʨʘʢʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʙʦʣʴʰʠʭ ʦʪ ʧʨʝʧʷʪʩʪʚʠʷ ʨʘʩʩʪʦʷʥʠʷʭ, 

- ʝʩʣʠ d l<<, ʪʦ ʧʨʝʧʷʪʩʪʚʠʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʣʥʳ. 

ɼʠʬʨʘʢʮʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ ʚʪʦʨʠʯʥʳʭ ʚʦʣʥ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚʦʣʥʳ ʩ ʚʝʱʝʩʪʚʦʤ 

ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʛʨʘʥʠʮʝ ʦʪʩʝʯʸʥʥʦʛʦ ʬʨʦʥʪʘ ʚʦʣʥʳ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʛʠʙʘʥʠʠ ʚʦʣʥʘʤʠ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʚ ʦʙʣʘʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʪʝʥʠ.  

 

 

 

 

 

 

ʈʠʩ. 3  ʇʨʦʷʚʣʝʥʠʝ  ʜʠʬʨʘʢʮʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʧʨʠʨʦʜʝ 
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ɺʠʜ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʟʤʝʨʘʤʠ ʧʨʝʧʷʪʩʪʚʠʷ d, ʜʣʠʥʦʡ ʚʦʣʥʳ lʠ 
ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʨʝʧʷʪʩʪʚʠʷ ʜʦ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ b . 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ ʜʠʬʨʘʢʮʠʠ ʩʚʝʪʘ:  

1. ɼʠʬʨʘʢʮʠʷ ʌʨʝʥʝʣʷ ʠʣʠ ʜʠʬʨʘʢʮʠʷ ʚ ʩʭʦʜʷʱʠʭʩʷ ʣʫʯʘʭ, ʢʦʛʜʘ ʥʘ ʧʨʝʧʷʪʩʪʚʠʝ ʧʘʜʘʝʪ ʧʣʦʩʢʘʷ ʠʣʠ ʩʬʝʨʠʯʝʩʢʘʷ ʚʦʣʥʘ, ʠ 

ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʥʘ ʢʦʥʝʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʝʛʦ. 

(ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʯʢʘ ʥʘʙʣʶʜʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʨʝʧʷʪʩʪʚʠʷ, ʪʘʢʦʤ, ʯʪʦ  ʚʦʣʥʦʚʦʡ ʬʨʦʥʪ, 

ʧʨʠʭʦʜʷʱʠʡ ʚ ʪʦʯʢʫ ʥʘʙʣʶʜʝʥʠʷ ʝʱʸ ʩʬʝʨʠʯʝʩʢʠʡ). 

2. ɼʠʬʨʘʢʮʠʷ ʌʨʘʫʥʛʦʬʝʨʘ ʠʣʠ ʜʠʬʨʘʢʮʠʷ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʫʯʘʭ, ʢʦʛʜʘ ʥʘ ʧʨʝʧʷʪʩʪʚʠʝ ʧʘʜʘʝʪ ʧʣʦʩʢʘʷ ʚʦʣʥʘ, ʠ 

ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʨʝʧʷʪʩʪʚʠʷ, ʪʘʢʦʤ, ʯʪʦ ʚʦʣʥʦʚʦʡ ʬʨʦʥʪ, ʧʨʠʭʦʜʷʱʠʡ ʚ 

ʪʦʯʢʫ ʥʘʙʣʶʜʝʥʠʷ ʫʞʝ ʧʣʦʩʢʠʡ. 

 
 

 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʜʠʬʨʘʢʮʠʷ ʌʨʘʫʥʛʦʬʝʨʘ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʠʬʨʘʢʮʠʠ ʌʨʝʥʝʣʷ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʢʨʠʪʝʨʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʫʩʪʘʥʦʚʠʪʴ, ʢʘʢʦʡ ʚʠʜ ʜʠʬʨʘʢʮʠʠ ʠʤʝʝʪ ʤʝʩʪʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 
2b ll, ʛʜʝ b ï 

ʭʘʨʘʢʪʝʨʥʳʡ ʨʘʟʤʝʨ ʧʨʝʧʷʪʩʪʚʠʷ, l ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʝʧʷʪʩʪʚʠʝʤ ʠ ʵʢʨʘʥʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʜʠʬʨʘʢʮʠʦʥʥʘʷ 

ʢʘʨʪʠʥʘ, l ï ʜʣʠʥʘ ʚʦʣʥʳ. ɽʩʣʠ 
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1 ʜʠʬʨʘʢʮʠʷ ʌʨʘʫʥʛʦʬʝʨʘ,

~1 ʜʠʬʨʘʢʮʠʷ ʌʨʝʥʝʣʷ,

1 ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʦʧʪʠʢʘ.

b

l

<< -ë
î

-ì
lî>> -í

                                                  (12.13) 

ʇʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ-ʌʨʝʥʝʣʷ 

ɼʠʬʨʘʢʮʠʦʥʥʳʝ ʷʚʣʝʥʠʷ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʝʱʸ ʚʦ ʚʨʝʤʝʥʘ ʀ. ʅʴʶʪʦʥʘ, ʥʦ ʦʙʲʷʩʥʠʪʴ ʠʭ ʥʘ ʦʩʥʦʚʝ ʢʦʨʧʫʩʢʫʣʷʨʥʦʡ ʪʝʦʨʠʠ 

ʩʚʝʪʘ ʦʢʘʟʘʣʦʩʴ ʥʝʚʦʟʤʦʞʥʳʤ. ʇʝʨʚʦʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʷʚʣʝʥʠʷ ʜʠʬʨʘʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʚʦʣʥʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʙʳʣʦ ʜʘʥʦ ʘʥʛʣʠʡʩʢʠʤ ʫʯʸʥʳʤ ʊʦʤʘʩʦʤ ʖʥʛʦʤ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʛʦ ʬʨʘʥʮʫʟʩʢʠʡ ʫʯʸʥʳʡ ʆ. ʌʨʝʥʝʣʴ ʨʘʟʚʠʣ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʪʝʦʨʠʶ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʷʚʣʝʥʠʡ. ɺ ʦʩʥʦʚʫ ʩʚʦʝʡ ʪʝʦʨʠʠ ʌʨʝʥʝʣʴ ʧʦʣʦʞʠʣ ʧʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ, ʜʦʧʦʣʥʠʚ 

ʝʛʦ ʠʜʝʝʡ ʦʙ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚʪʦʨʠʯʥʳʭ ʚʦʣʥ. ʇʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ ʚ ʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʠʜʝ ʧʦʟʚʦʣʷʣ ʥʘʭʦʜʠʪʴ ʪʦʣʴʢʦ 

ʧʦʣʦʞʝʥʠʷ ʚʦʣʥʦʚʳʭ ʬʨʦʥʪʦʚ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ. 

ʇʦ ʩʫʱʝʩʪʚʫ ʵʪʦ ʙʳʣ ʧʨʠʥʮʠʧ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʢʠ. ɻʠʧʦʪʝʟʫ ɻʶʡʛʝʥʩʘ ʦʙ ʦʛʠʙʘʶʱʝʡ ʚʪʦʨʠʯʥʳʭ ʚʦʣʥ ʌʨʝʥʝʣʴ ʟʘʤʝʥʠʣ 

ʬʠʟʠʯʝʩʢʠ ʷʩʥʳʤ ʧʦʣʦʞʝʥʠʝʤ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚʪʦʨʠʯʥʳʝ ʚʦʣʥʳ, ʧʨʠʭʦʜʷ ʚ ʪʦʯʢʫ ʥʘʙʣʶʜʝʥʠʷ, ʠʥʪʝʨʬʝʨʠʨʫʶʪ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ.  

ʄʝʞʜʫ ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ ʠ ʜʠʬʨʘʢʮʠʝʡ ʥʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʣʠʯʠʷ. ʆʙʘ ʷʚʣʝʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʣʦʞʝʥʠʷ ʚʦʣʥ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʦʣʥ ʧʨʠ ʜʠʬʨʘʢʮʠʠ, ʧʨʠʤʝʥʷʶʪ ʧʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ-ʌʨʝʥʝʣʷ: 

  1. ʇʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ (1678 ʛ) 

ʂʘʞʜʘʷ ʪʦʯʢʘ ʩʨʝʜʳ, ʜʦ ʢʦʪʦʨʦʡ ʜʦʰʣʘ ʚʦʣʥʘ, ʩʪʘʥʦʚʠʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʪʦʨʠʯʥʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʚʦʣʥ. 

ʆʛʠʙʘʶʱʘʷ ʵʪʠʭ ʚʪʦʨʠʯʥʳʭ ʚʦʣʥ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ  ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʬʨʦʥʪ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʚʦʣʥʳ ʚ ʵʪʦʪ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

 

ɺʦʣʥʦʚʳʤ ʬʨʦʥʪʦʤ ʥʘʟʳʚʘʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, ʜʦ ʢʦʪʦʨʳʭ ʜʦʰʣʘ ʚʦʣʥʘ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʤʦʤʝʥʪʫ 

ʚʨʝʤʝʥʠ. 

                                                  
 

 

 

                                                                      ʈʠʩ. 4 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʘ ɻʶʡʛʝʥʩʘ ʜʣʷ ʧʣʦʩʢʦʛʦ ʘ),  ʩʬʝʨʠʯʝʩʢʦʛʦ ʙ)  

ʠ ʚʦʣʥʳ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʝ ʚ) 

                                                                    ʈʠʩ. 4        ɼʠʬʨʘʢʮʠʷ ʌʨʝʥʝʣʷ 



4 
ʇʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ ʨʝʰʘʝʪ ʣʠʰʴ ʟʘʜʘʯʫ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʦʚʦʛʦ ʬʨʦʥʪʘ, ʥʦ ʥʝ ʟʘʪʨʘʛʠʚʘʝʪ ʚʦʧʨʦʩʘ ʦʙ 

ʘʤʧʣʠʪʫʜʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʬʨʦʥʪʝ ʚʦʣʥʳ.  

 
 

2. ʇʨʠʥʮʠʧ ʌʨʝʥʝʣʷ (1815 ʛ) 

ɺʩʝ ʚʪʦʨʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʦʣʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʚʦʣʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʛʝʨʝʥʪʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɸʤʧʣʠʪʫʜʘ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʚʦʣʥʳ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚʦʣʥ, 

ʠʟʣʫʯʘʝʤʳʭ ʚʪʦʨʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. 

ʇʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ ʨʝʰʘʝʪ ʣʠʰʴ ʟʘʜʘʯʫ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʦʚʦʛʦ ʬʨʦʥʪʘ, ʥʦ ʥʝ ʟʘʪʨʘʛʠʚʘʝʪ ʚʦʧʨʦʩʘ ʦʙ 

ʘʤʧʣʠʪʫʜʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʬʨʦʥʪʝ ʚʦʣʥʳ. ʀʟ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʦʧʳʪʘ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ 

ʩʣʫʯʘʝʚ ʣʫʯʠ ʩʚʝʪʘ ʥʝ ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʠʭ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʊʘʢ, ʧʨʝʜʤʝʪʳ, ʦʩʚʝʱʝʥʥʳʝ ʪʦʯʝʯʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ, ʜʘʶʪ ʨʝʟʢʫʶ ʪʝʥʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʧʦʣʥʝʥʠʠ, ʧʦʟʚʦʣʷʶʱʝʤ ʦʧʨʝʜʝʣʷʪʴ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʣʥʳ. 

ʌʨʝʥʝʣʴ ʜʦʧʦʣʥʠʣ ʧʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ ʠʜʝʝʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚʪʦʨʠʯʥʳʭ ʚʦʣʥ. ʉʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ ɻʶʡʛʝʥʩʘ-ʌʨʝʥʝʣʷ, 

ʩʚʝʪʦʚʘʷ ʚʦʣʥʘ, ʚʦʟʙʫʞʜʘʝʤʘʷ ʢʘʢʠʤ-ʣʠʙʦ ʠʩʪʦʯʥʠʢʦʤ S, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʩʫʧʝʨʧʦʟʠʮʠʠ ʢʦʛʝʨʝʥʪʥʳʭ 
ʚʪʦʨʠʯʥʳʭ ʚʦʣʥ, ʠʟʣʫʯʘʝʤʳʭ ʤʘʣʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʥʝʢʦʪʦʨʦʡ ʟʘʤʢʥʫʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʠʩʪʦʯʥʠʢ S. 

 

ʄʝʪʦʜ ʟʦʥ ʌʨʝʥʝʣʷ 
ʋʯʝʪ ʘʤʧʣʠʪʫʜ ʠ ʬʘʟ ʚʪʦʨʠʯʥʳʭ ʚʦʣʥ ʧʦʟʚʦʣʷʝʪ ʚ ʧʨʠʥʮʠʧʝ ʥʘʡʪʠ ʘʤʧʣʠʪʫʜʫ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʚʦʣʥʳ ʚ ʣʶʙʦʡ ʪʦʯʢʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʚʝʪʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʨʘʩʯʝʪ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚʪʦʨʠʯʥʳʭ ʚʦʣʥ ʜʦʚʦʣʴʥʦ 

ʩʣʦʞʥʳʡ ʠ ʛʨʦʤʦʟʜʢʠʡ. ʆʜʥʘʢʦ ʨʷʜ ʟʘʜʘʯ ʤʦʞʥʦ ʨʝʰʠʪʴ, ʧʨʠʤʝʥʠʚ ʯʨʝʟʚʳʯʘʡʥʦ ʥʘʛʣʷʜʥʳʡ ʧʨʠʝʤ, ʟʘʤʝʥʷʶʱʠʡ ʩʣʦʞʥʳʝ 

ʚʳʯʠʩʣʝʥʠʷ. ʄʝʪʦʜ ʵʪʦʪ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʤʝʪʦʜʘ ʟʦʥ ʌʨʝʥʝʣʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʧʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ-ʌʨʝʥʝʣʷ. 

 
                      
 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʚʦʣʥʳ ʚ ʪʦʯʢʝ ʆ (ʩʤ. ʨʠʩ. 5) ʨʘʟʙʠʚʘʶʪ ʩʬʝʨʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ 

ʥʝʙʦʣʴʰʠʝ ʢʦʣʴʮʝʚʳʝ ʫʯʘʩʪʢʠ (ʟʦʥʳ ʌʨʝʥʝʣʷ) ʪʘʢ, ʯʪʦʙʳ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʨʘʸʚ ʢʘʞʜʦʡ ʩʦʩʝʜʥʝʡ ʟʦʥʳ ʌʨʝʥʝʣʷ ʜʦ ʪʦʯʢʠ ʆ 

ʦʪʣʠʯʘʣʠʩʴ ʥʘ ʧʦʣ ʜʣʠʥʳ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ 
2

l
 (ʩʤ. ʨʠʩ. 5). 

ʊʘʢ ʢʘʢ ʨʘʟʥʦʩʪʴ ʭʦʜʘ ʚʦʣʥ ʦʪ ʣʶʙʳʭ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʟʦʥ ʨʘʚʥʘ ʧʦʣ ʜʣʠʥʳ ʚʦʣʥʳ 
2

l
, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʪʦʯʢʫ ʆ ʦʥʠ ʙʫʜʫʪ 

ʧʨʠʭʦʜʠʪʴ ʚ ʧʨʦʪʠʚʦʬʘʟʝ ʠ ʠʥʪʝʨʬʝʨʠʨʫʷ ʤʝʞʜʫ ʩʦʙʦʡ ʦʩʣʘʙʣʷʪʴ ʜʨʫʛ ʜʨʫʛʘ.  

ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʝʩʣʠ al<< ʠ ll<< (ʩʤ. ʨʠʩ. 5), ʪʦ ʧʣʦʱʘʜʠ ʚʩʝʭ ʟʦʥ ʌʨʝʥʝʣʷ ʦʢʘʟʳʚʘʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ. 

 

 

 

 

 

 

 

 

 

                             ʈʠʩ. 5     ʄʝʪʦʜ ʟʦʥ ʌʨʝʥʝʣʷ 



5 
ʇʨʠʤʝʥʠʤ ʤʝʪʦʜ ʟʦʥ ʌʨʝʥʝʣʷ ʜʣʷ ʨʘʩʯʝʪʘ ʜʠʬʨʘʢʮʠʠ ʩʚʝʪʘ. 

          
             

               ɼʠʬʨʘʢʮʠʷ ʌʨʝʥʝʣʷ 

ɼʠʬʨʘʢʮʠʷ ʌʨʝʥʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ, ʢʦʛʜʘ ʥʘ ʧʨʝʧʷʪʩʪʚʠʝ ʧʘʜʘʝʪ ʧʣʦʩʢʘʷ ʠʣʠ ʩʬʝʨʠʯʝʩʢʘʷ ʚʦʣʥʘ, ʠ ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʵʢʨʘʥʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʥʘ ʢʦʥʝʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʝʛʦ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʟʤʝʨʳ ʧʨʝʧʷʪʩʪʚʠʷ ʩʨʘʚʥʠʤʳ ʩ 

ʨʘʟʤʝʨʘʤʠ ʧʝʨʚʦʡ ʟʦʥʳ ʌʨʝʥʝʣʷ ʠ ʚʪʦʨʠʯʥʳʝ ʚʦʣʥʳ ʦʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʢʨʘʸʚ ʧʨʝʧʷʪʩʪʚʠʷ ʤʦʛʫʪ ʧʨʠʭʦʜʠʪʴ ʢʘʢ ʚ 

ʦʜʠʥʘʢʦʚʳʭ, ʪʘʢ ʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʬʘʟʘʭ). 

 

                 ɼʠʬʨʘʢʮʠʷ ʌʨʝʥʝʣʷ ʥʘ ʢʨʫʛʣʦʤ ʦʪʚʝʨʩʪʠʠ 

ʉʬʝʨʠʯʝʩʢʘʷ ʚʦʣʥʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʘʷʩʷ ʠʟ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʩʚʝʪʘ S, ʚʩʪʨʝʯʘʝʪ ʥʘ ʩʚʦʝʤ ʧʫʪʠ 

ʵʢʨʘʥ ʩ ʢʨʫʛʣʳʤ ʦʪʚʝʨʩʪʠʝʤ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʛʦ d=BC. ʇʫʩʪʴ ʌ - ʬʨʦʥʪ ʚʦʣʥʳ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʬʝʨʳ. ʈʘʟʦʙʴʝʤ ʧʦʚʝʨʭʥʦʩʪʴ ʬʨʦʥʪʘ ʥʘ ʟʦʥʳ ʌʨʝʥʝʣʷ (ʩʤ. ʨʠʩ.5) ʪʘʢ, ʯʪʦʙ  rʚʦʣʥʳ ʦʪ ʩʦʩʝʜʥʠʭ ʟʦʥ ʧʨʠʭʦʜʠʣʠ ʚ ʪʦʯʢʫ 

ʥʘʙʣʶʜʝʥʠʷ ʆ ʚ ʧʨʦʪʠʚʦʬʘʟʝ. ʊʦʛʜʘ ʘʤʧʣʠʪʫʜʫ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʚʦʣʥʳ ʚ ʪʦʯʢʝ ʆ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: 

                                                                                 1 2 3 4 mɸ ɸ ɸ ɸ ɸ ɸ= - + - »°                                                                     (1) 

ʛʜʝ iɸ- ʘʤʧʣʠʪʫʜʘ ʚʦʣʥʳ, ʧʨʠʰʝʜʰʝʡ ʦʪ i-ʦʡ ʟʦʥʳ ʌʨʝʥʝʣʷ. ʇʝʨʝʜ mŗ  ʙʝʨʝʪʩʷ ʟʥʘʢ ʧʣʶʩ, ʝʩʣʠ m - ʥʝʯʝʪʥʦʝ, ʠ ʤʠʥʫʩ, 

ʝʩʣʠ m - ʯʝʪʥʦʝ.  

ɺʝʣʠʯʠʥʘ iɸ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ i-ʪʦʡ ʟʦʥʳ ʠ ʫʛʣʘ Ŭi ʤʝʞʜʫ ʚʥʝʰʥʝʡ ʥʦʨʤʘʣʴʶ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʦʥʳ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʝ ʠ 

ʧʨʷʤʦʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʠʟ ʵʪʦʡ ʪʦʯʢʠ ʚ ʪʦʯʢʫ ʆ  (ʩʤ. ʨʠʩ.5), ʛʜʝ ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʢʘʟʘʥ ʫʛʦʣ Ŭ. 

ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʚʩʝ ʟʦʥʳ ʌʨʝʥʝʣʷ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʚʝʣʠʢʠ ʧʦ ʧʣʦʱʘʜʠ. ʋʚʝʣʠʯʝʥʠʝ ʞʝ ʫʛʣʘ Ŭi ʩ ʨʦʩʪʦʤ ʥʦʤʝʨʘ ʟʦʥʳ 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʘʤʧʣʠʪʫʜʳ iɸ. ʆʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʨʦʩʪʦʤ i ʪʘʢʞʝ ʠ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʟʦʥʳ ʜʦ 

ʪʦʯʢʠ ʆ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ,1 2  mɸ ɸ A> >»>. ʇʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʟʦʥ ʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ   

                                                                                            ( )1 1 / 2i i iɸ A A- += + .                                                                      (2) 

ʇʝʨʝʧʠʰʝʤ ʪʝʧʝʨʴ (1) ʚ ʚʠʜʝ 

                                                       1 1 2 3 3 4 5

1 1 1 1 1
...

2 2 2 2 2 2

mA
A A A A A A A A

å õ å õ
= + - + + - + + °æ ö æ ö

ç ÷ ç ÷
.                                     (3) 

ʊʘʢ ʢʘʢ ʩʦʛʣʘʩʥʦ (2) ʚʩʝ ʚʳʨʘʞʝʥʠʷ, ʩʪʦʷʱʠʝ ʚ ʩʢʦʙʢʘʭ, ʨʘʚʥʳ ʥʫʣʶ, ʪʦ   ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʨʘʚʥʝʥʠʝ (3) ʧʨʠʤʝʪ ʚʠʜ: 

                                                                                                       1

2 2

mA A
A= °                                                                                  (4) 

ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʦʙʱʝʝ ʯʠʩʣʦ m ʟʦʥ ʌʨʝʥʝʣʷ, ʦʙʨʘʱʝʥʥʦʝ ʢ ʪʦʯʢʝ ʆ  ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ   

                                                                                          ö
÷

õ
æ
ç

å
+=

LR

d
m

11

4

2

l
                                                                                   (5) 

ʛʜʝ d - ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ, R- ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʜʦ ʦʪʚʝʨʩʪʠʷ, L ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʪʚʝʨʩʪʠʷ ʜʦ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ,  

ɚ- ʜʣʠʥʘ ʚʦʣʥʳ. 

 

 

 

 



6 
ɸʤʧʣʠʪʫʜʘ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʢʦʣʝʙʘʥʠʷ ʚ ʪʦʯʢʝ ʆ ʦʪ ʚʩʝʛʦ ʚʦʣʥʦʚʦʛʦ ʬʨʦʥʪʘ 

ʊʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ  ɸm<<A 1,  ʪʦ ʠʟ ʫʨʘʚʥʝʥʠʷ (4) ʩʣʝʜʫʝʪ, ʯʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʘʤʧʣʠʪʫʜʘ ʚ ʪʦʯʢʝ ʥʘʙʣʶʜʝʥʠʷ ʆ 

ʨʘʚʥʘ:                                                                                          
1

1

2
A A= , 

ʊʦ ʝʩʪʴ, ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʚ ʪʦʯʢʝ ʆ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʦʛʦ ʬʨʦʥʪʘ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ ʦʪ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ 

ʨʘʚʥʦ ʧʦʣʦʚʠʥʝ ʜʝʡʩʪʚʠʷ ʧʝʨʚʦʡ ʟʦʥʳ ʌʨʝʥʝʣʷ. 

 

                                      ɼʠʬʨʘʢʮʠʷ ʌʨʝʥʝʣʷ ʥʘ ʥʝʙʦʣʴʰʦʤ ʢʨʫʛʣʦʤ ʦʪʚʝʨʩʪʠʠ ʚ ʥʝʧʨʦʟʨʘʯʥʦʤ ʵʢʨʘʥʝ 

ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ: 

1. ʆʪʚʝʨʩʪʠʝ ʚʳʨʝʟʘʝʪ ʤʘʣʦ ʟʦʥ ʌʨʝʥʝʣʷ 

- ʪʦʯʢʘ ʆ ʥʘʭʦʜʠʪʩʷ ʧʦ ʩʝʨʝʜʠʥʝ ʦʪʚʝʨʩʪʠʷ (ʨʠʩ. 6) 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʛʣʘʩʥʦ (4) ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ: 

    1

2 2

mAA
A= + , ʝʩʣʠ m-ʥʝʯʸʪʥʦʝ, 

    1

2 2

mAA
A= - , ʝʩʣʠ m-ʯʸʪʥʦʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʦʯʢʝ ʆ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʙʦ 

ʫʩʠʣʝʥʠʝ, ʣʠʙʦ ʦʩʣʘʙʣʝʥʠʝ ʩʚʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʯʠʩʣʘ ʦʪʢʨʳʪʳʭ ʟʦʥ ʌʨʝʥʝʣʷ. 

 

 

 

- ʪʦʯʢʘ ʆ ʩʤʝʱʝʥʘ ʦʪ ʮʝʥʪʨʘ ʦʪʚʝʨʩʪʠʷ (ʨʠʩ. 7  ʠ 8) 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ ʆ 

ʚʜʦʣʴ ʧʨʷʤʦʡ ʆʈ  ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʩʯʝʟʥʦʚʝʥʠʝ ʩ 
ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʧʦʷʚʣʝʥʠʝ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʯʘʩʪʝʡ 

ʨʘʟʥʳʭ ʟʦʥ ʌʨʝʥʝʣʷ ʠ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʘʤʧʣʠʪʫʜʘ ʚ 

ʪʦʯʢʝ ʥʘʙʣʶʜʝʥʠʷ ʈ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʟʘʢʦʥʫ 

ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʦʪʥʦʰʝʥʠʝʤ                                                                                                 

ʧʣʦʱʘʜʝʡ ʦʪʢʨʳʪʳʭ ʟʦʥ ʌʨʝʥʝʣʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚ ʪʦʯʢʝ ʥʘʙʣʶʜʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦ ʦʪʚʝʨʩʪʠʶ ʧʦʤʝʩʪʠʪʴ ʵʢʨʘʥ, ʪʦ ʥʘ ʥʸʤ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ 

ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʢʘʨʪʠʥʢʘ ʚ ʚʠʜʝ ʯʝʨʝʜʫʶʱʠʭʩʷ ʪʸʤʥʳʭ ʠ ʩʚʝʪʣʳʭ ʢʦʣʝʮ ʜʚʫʭ ʚʠʜʦʚ (ʨʠʩ.9): 

 

 

1. ʚ ʮʝʥʪʨʝ ʩʚʝʪʣʦʝ ʧʷʪʥʦ, ʝʩʣʠ m ʥʝʯʸʪʥʦʝ  

 

2. ʚ ʮʝʥʪʨʝ ʪʸʤʥʦʝ ʧʷʪʥʦ, ʝʩʣʠ m ʯʸʪʥʦʝ 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 9 

 ʈʠʩ. 6  ʊʦʯʢʘ ʥʘʙʣʶʜʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʦʪʚʝʨʩʪʠʷ 

   ʈʠʩ. 7  ʊʦʯʢʘ ʥʘʙʣʶʜʝʥʠʷ ʩʤʝʱʝʥʘ ʦʪ ʮʝʥʪʨʘ ʦʪʚʝʨʩʪʠʷ 

ʈʠʩ. 8  ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʟʦʥ ʌʨʝʥʝʣʷ ʧʨʠ ʩʤʝʱʝʥʠʠ 

ʪʦʩʢʠ ʥʘʙʣʶʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʦʪʚʝʨʩʪʠʷ 
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2. ʆʪʚʝʨʩʪʠʝ ʚʳʨʝʟʘʝʪ ʤʥʦʛʦ ʟʦʥ ʌʨʝʥʝʣʷ ( 1m>>) 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ɸm<<A 1, ʪʦʛʜʘ ʠʟ ʫʨʘʚʥʝʥʠʷ (4) ʩʣʝʜʫʝʪ, ʯʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʘʤʧʣʠʪʫʜʘ ʚ ʪʦʯʢʝ ʥʘʙʣʶʜʝʥʠʷ ʆ ʨʘʚʥʘ: 

                                                                                             
1

1

2
A A= ,                                                                                                (6)  

ʊʦ ʝʩʪʴ, ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʚ ʪʦʯʢʝ ʆ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʦʪ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʦʛʦ ʬʨʦʥʪʘ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ, ʪʦ ʝʩʪʴ ʚ 

ʮʝʥʪʨʝ ʚʩʝʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʚʝʪʣʦʝ ʧʷʪʥʦ. 

 

3. ʆʪʚʝʨʩʪʠʝ ʚʳʨʝʟʘʝʪ ʪʦʣʴʢʦ ʧʝʨʚʫʶ ʟʦʥʫ ʌʨʝʥʝʣʷ ( 1m= ) 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ                                                                        
1A A= , 

ʊʦ ʝʩʪʴ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʚ ʪʦʯʢʝ ʆ ʚʜʚʦʝ ʙʦʣʴʰʝ, ʯʝʤ ʦʪ ʚʩʝʛʦ ʦʪʢʨʳʪʦʛʦ ʚʦʣʥʦʚʦʛʦ ʬʨʦʥʪʘ! 

 

                                                               ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʜʠʫʩʘ ʚʥʝʰʥʝʡ ʟʦʥʳ ʌʨʝʥʝʣʷ 

ɽʩʣʠ ʥʘ ʦʪʚʝʨʩʪʠʝ ʧʘʜʘʝʪ ʩʬʝʨʠʯʝʩʢʘʷ ʚʦʣʥʘ, ʪʦ ʨʘʜʠʫʩ  ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ m - ʦʡ ʟʦʥʳ ʌʨʝʥʝʣʷ  ʨʘʚʝʥ: 

                                                                                         m

ab
r m

a b
l=

+
                                                                                        (7) 

ɽʩʣʠ ʥʘ ʦʪʚʝʨʩʪʠʝ ʧʘʜʘʝʪ ʧʣʦʩʢʘʷ  ʚʦʣʥʘ, ʪʦ ʨʘʜʠʫʩ  ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ m - ʦʡ ʟʦʥʳ ʌʨʝʥʝʣʷ ʨʘʚʝʥ:   

                                                                                             mr bml= ,                                                                                         (8) 

ʛʜʝ  mr - ʨʘʜʠʫʩ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ m - ʦʡ ʟʦʥʳ ʌʨʝʥʝʣʷ, ʤ, 

       a - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʜʦ ʦʪʚʝʨʩʪʠʷ, ʤ, 

       b - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʪʚʝʨʩʪʠʷ  ʜʦ  ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ, ʤ, 

      l- ʜʣʠʥʘ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ, ʤ, 

      m - ʥʦʤʝʨ ʟʦʥʳ ʌʨʝʥʝʣʷ. 

 

ɼʠʬʨʘʢʮʠʷ ʌʨʝʥʝʣʷ ʥʘ ʥʝʙʦʣʴʰʦʤ ʜʠʩʢʝ (ʢʨʫʛʣʦʤ ʥʝʧʨʦʟʨʘʯʥʦʤ ʵʢʨʘʥʝ) 

 

ʉʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʟʦʥ ʌʨʝʥʝʣʷ ʥʘ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʚʦʣʥʦʚʦʛʦ ʬʨʦʥʪʘ ʌ 

ʧʘʜʘʶʱʝʡ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʡ ʚʦʣʥʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ.10. 

ʇʫʩʪʴ ʜʠʩʢ ʟʘʢʨʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʟʦʥ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʥʝ ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ. 

ʅʫʤʝʨʘʮʠʶ ʟʦʥ ʥʘʯʥʝʤ ʦʪ ʧʝʨʚʦʡ ʦʪʢʨʳʪʦʡ ʟʦʥʳ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʨʘʝʚ ʢʦʪʦʨʦʡ 

ʦʪ ʪʦʯʢʠ ʄ ʨʘʚʥʳ L ʠ L+l/ 2. ʇʦʩʣʝʜʥʶʶ ʦʪʢʨʳʪʫʶ ʟʦʥʫ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ m. 

ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ, ʧʦʜʦʙʥʳʡ ʧʨʝʜʳʜʫʱʝʤʫ, ʠ ʧʦʣʘʛʘʷ, ʯʪʦ m ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʣʠʢʦ, ʧʦʣʫʯʠʤ ʜʣʷ ʘʤʧʣʠʪʫʜʳ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʚʦʣʥʳ, ʚʳʨʘʞʝʥʠʝ ɸ=ɸ1/2. 

ɼʠʬʨʘʢʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʥʘ ʵʢʨʘʥʝ ʕ ʠʤʝʝʪ ʚʠʜ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʪʝʤʥʳʭ ʠ 

ʩʚʝʪʣʳʭ ʢʦʣʝʮ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ ʄ, ʛʜʝ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ ʤʘʢʩʠʤʫʤ (ʧʷʪʥʦ 

ʇʫʘʩʩʦʥʘ) ʩʤ. ʨʠʩ.11. 

 

 

 

 

 

 
 

 ʈʠʩ. 11  ɼʠʬʨʘʢʮʠʷ ʥʘ ʢʨʫʛʣʦʤ ʦʪʚʝʨʩʪʠʠ 

ʈʠʩ. 12.27 

        ʈʠʩ. 10 


