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ʉʥʘʯʘʣʘ ʥʝʤʥʦʛʦ ʦ ʧʨʝʜʤʝʪʝé. ʅʘʚʝʨʥʷʢʘ ʚʘʤ ʩʝʡʯʘʩ ʚʩʧʦʤʥʠʣʩʷ ʢʫʨʩ ʰʢʦʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʪʝʦʨʝʤʘʤʠ, ʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ, ʯʝʨʪʝʞʘʤʠ ʠ ʪ.ʜ. ʏʪʦ 

ʩʢʨʳʚʘʪʴ, ʥʝʣʶʙʠʤʳʡ ʠ ʯʘʩʪʦ ʤʘʣʦʧʦʥʷʪʥʳʡ ʧʨʝʜʤʝʪ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʠ ʫʯʝʥʠʢʦʚ. 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ, ʢʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʡ ʠ ʜʦ-

ʩʪʫʧʥʦʡ. ʏʪʦ ʦʟʥʘʯʘʝʪ çʘʥʘʣʠʪʠʯʝʩʢʘʷè? ʅʘ ʫʤ ʩʨʘʟʫ ʧʨʠʭʦʜʷʪ ʜʚʘ çʰʪʘʤʧʦʚʘʥʥʳʭè ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʦʨʦʪʘ: ʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ.  

ɻʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʩʚʷʟʘʥ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʛʨʘʬʠʢʦʚ, ʯʝʨʪʝʞʝʡ. ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʞʝ 

ʤʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʜʝʡ-

ʩʪʚʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʟʘʜʘʯ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ  ʧʨʦʩʪ ʠ 

ʧʨʦʟʨʘʯʝʥ, ʟʘʯʘʩʪʫʶ ʜʦʩʪʘʪʦʯʥʦ ʘʢʢʫʨʘʪʥʦ ʧʨʠʤʝʥʠʪʴ ʥʫʞʥʳʝ ʬʦʨʤʫʣʳ ï ʠ ʦʪʚʝʪ ʛʦʪʦʚ! 

ʅʝʪ, ʢʦʥʝʯʥʦ, ʩʦʚʩʝʤ ʙʝʟ ʯʝʨʪʝʞʝʡ ʪʫʪ ʥʝ ʦʙʦʡʜʝʪʩʷ, ʢ ʪʦʤʫ ʞʝ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʷ ʧʦʩʪʘʨʘʶʩʴ ʧʨʠʚʦʜʠʪʴ ʠʭ ʩʚʝʨʭ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

 

1. ɺʝʢʪʦʨʳ 

ʕʪʦ çʘʣʴʬʘè ʠ çʦʤʝʛʘè ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ. 

1.1. ʇʦʥʷʪʠʝ ʚʝʢʪʦʨʘ. ʉʚʦʙʦʜʥʳʡ ʚʝʢʪʦʨ 

ʉʥʘʯʘʣʘ ʚʩʧʦʤʥʠʤ ʰʢʦʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʢʪʦʨʘ. ɺʝʢʪʦʨʦʤ ʥʘʟʳʚʘʝʪʩʷ ʥʘʧʨʘʚ-

ʣʝʥʥʳʡ ʦʪʨʝʟʦʢ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʫʢʘʟʘʥʦ ʝʛʦ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ: 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʯʘʣʦʤ ʦʪʨʝʟʢʘ ʷʚʣʷʝʪʩʷ ʪʦʯʢʘ A, ʘ ʢʦʥʮʦʤ ʦʪʨʝʟʢʘ ï ʪʦʯʢʘ B . 

ʉʘʤ ʚʝʢʪʦʨ ʦʙʦʟʥʘʯʝʥ ʯʝʨʝʟ AB . ʅʘʧʨʘʚʣʝʥʠʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʝʩʣʠ ʧʝʨʝ-

ʩʪʘʚʠʪʴ ʩʪʨʝʣʢʫ ʥʘ ʜʨʫʛʦʡ ʢʦʥʝʮ ʦʪʨʝʟʢʘ, ʪʦ ʧʦʣʫʯʠʪʩʷ ʚʝʢʪʦʨ BA, ʠ ʵʪʦ ʫʞʝ ʩʦʚʝʨh ʝʥʥʦ 

ʜʨʫʛʦʡ ʚʝʢʪʦʨ. ʇʦʥʷʪʠʝ ʚʝʢʪʦʨʘ ʫʜʦʙʥʦ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʩ ʜʚʠʞʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʪʝʣʘ: 

ʩʦʛʣʘʩʠʪʝʩʴ, ʟʘʡʪʠ ʚ ʜʚʝʨʠ ʠʥʩʪʠʪʫʪʘ ʠ ʚʳʡʪʠ ʠʟ ʜʚʝʨʝʡ ʠʥʩʪʠʪʫʪʘ ï ʵʪʦ ʜʚʝ ʨʘʟʥʳʝ ʚʝʱʠ.  

ʆʪʜʝʣʴʥʳʝ ʪʦʯʢʠ ʫʜʦʙʥʦ ʩʯʠʪʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʥʫʣʝʚʳʤ ʚʝʢʪʦʨʦʤ 0 . ʋ ʵʪʦʛʦ 

ʚʝʢʪʦʨʘ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʩʦʚʧʘʜʘʶʪ ʠ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʝ ʦʧʨʝʜʝʣʝʥʦ. 

ʂʘʢ ʤʥʦʛʠʝ ʧʦʤʥʷʪ, ʚ ʛʝʦʤʝʪʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʝʢʪʦʨʳ ʧʣʦʩʢʦʩʪʠ ʠ ʚʝʢʪʦʨʳ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠ ʠʟʣʘʛʘʝʤʳʝ ʬʘʢʪʳ ʩʧʨʘʚʝʜʣʠʚʳ (ʝʩʣʠ ʥʘ ʩʢʘʟʘʥʦ ʠʥʦʛʦ) ʢʘʢ ʜʣʷ ʧʣʦʩʢʦ-

ʩʪʠ, ʪʘʢ ʠ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ʤʥʦʛʠʝ ʩʨʘʟʫ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʧʘʣʦʯʢʫ ʙʝʟ ʩʪʨʝʣʦʯʢʠ ʚ ʦʙʦ-

ʟʥʘʯʝʥʠʠ AB  ʠ ʩʢʘʟʘʣʠ: çʪʘʤ ʞʝ ʚʚʝʨʭʫ ʝʱʝ ʩʪʨʝʣʢʫ ʩʪʘʚʷʪè! ɺʝʨʥʦ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ  

ʩʦ ʩʪʨʝʣʢʦʡ: 
­

AB, ʥʦ ʜʦʧʫʩʪʠʤʘ ʠ ʟʘʧʠʩʴ AB, ʢʦʪʦʨʫʶ ʷ ʙʫʜʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ. ʊʘʢʘʷ ʧʨʠʚʳʯʢʘ ʩʣʦʞʠʣʘʩʴ ʠʟ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ï ʩʣʠʰʢʦʤ ʨʘʟʥʦʢʘʣʠʙʝʨ-

ʥʳʤʠ ʠ çʤʦʭʥʘʪʳʤʠè ʧʦʣʫʯʘʣʠʩʴ ʤʦʠ ʩʪʨʝʣʢʠ ʚ ʰʢʦʣʝ ʠ ɺʋɿʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ 

ʚʝʢʪʦʨʳ ʚʳʜʝʣʷʶʪ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ:AB, ʧʦʜʨʘʟʫʤʝʚʘʷ ʪʝʤ ʩʘʤʳʤ, ʯʪʦ ʵʪʦ ʚʝʢʪʦʨ. 
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ʉʦ ʩʪʠʣʠʩʪʠʢʦʡ ʨʘʟʦʙʨʘʣʠʩʴ ʠ ʪʝʧʝʨʴ ʦ ʛʣʘʚʥʦʤ: 

1) ɺʝʢʪʦʨʳ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʜʚʫʤʷ ʙʦʣʴʰʠʤʠ ʣʘʪʠʥʩʢʠʤʠ ʙʫʢʚʘʤʠ: 

,...,, EFCDAB  ʠ ʪʘʢ ʜʘʣʝʝ. ʇʨʠ ʵʪʦʤ ʧʝʨʚʘʷ ʙʫʢʚʘ ʦʙʷʟʘʪʝʣʴʥʦ ʦʙʦʟʥʘʯʘʝʪ ʪʦʯʢʫ-

ʥʘʯʘʣʦ ʚʝʢʪʦʨʘ, ʘ ʚʪʦʨʘʷ ʙʫʢʚʘ ï ʪʦʯʢʫ-ʢʦʥʝʮ ʚʝʢʪʦʨʘ. 

2) ɺʝʢʪʦʨʳ ʪʘʢʞʝ ʟʘʧʠʩʳʚʘʶʪ ʤʘʣʝʥʴʢʠʤʠ ʣʘʪʠʥʩʢʠʤʠ ʙʫʢʚʘʤʠ: 

,...,, cba  ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʰ ʚʝʢʪʦʨ AB  ʤʦʞʥʦ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʧʝʨʝʦʙʦʟʥʘʯʠʪʴ ʤʘ-

ʣʝʥʴʢʦʡ ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʦʡ a . 

ɼʣʠʥʦʡ ʠʣʠ ʤʦʜʫʣʝʤ ʥʝʥʫʣʝʚʦʛʦ ʚʝʢʪʦʨʘ AB  ʥʘʟʳʚʘʝʪʩʷ ʜʣʠʥʘ ʦʪʨʝʟʢʘ AB. ɼʣʠ-

ʥʘ ʥʫʣʝʚʦʛʦ ʚʝʢʪʦʨʘ 0  ʨʘʚʥʘ ʥʫʣʶ.  

ɼʣʠʥʘ ʚʝʢʪʦʨʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ ʤʦʜʫʣʷ: AB , a  

ʂʘʢ ʥʘʭʦʜʠʪʴ ʜʣʠʥʫ ʚʝʢʪʦʨʘ ʤʳ ʫʟʥʘʝʤ (ʠʣʠ ʧʦʚʪʦʨʠʤ, ʜʣʷ ʢʦʛʦ ʢʘʢ) ʯʫʪʴ ʧʦʟʞʝ. 

ʊʦ ʙʳʣʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʝʢʪʦʨʝ, ʟʥʘʢʦʤʳʝ ʚʩʝʤ ʰʢʦʣʴʥʠʢʘʤ. ɺ ʘʥʘʣʠʪʠ-

ʯʝʩʢʦʡ ʞʝ ʛʝʦʤʝʪʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʩʚʦʙʦʜʥʳʡ ʚʝʢʪʦʨ.  

ʉʚʦʙʦʜʥʳʡ ʚʝʢʪʦʨ ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʩʦʥʘʧʨʘʚʣʝʥʥʳʭ ʦʪʨʝʟʢʦʚ ʨʘʚʥʦʡ ʜʣʠʥʳ: 

 

ʏʘʩʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ çʚʝʢʪʦʨ, ʨʘʚʥʳʡ ʜʘʥʥʦʤʫ, ʤʦʞʥʦ ʦʪʣʦʞʠʪʴ ʦʪ ʣʶʙʦʡ ʪʦʯʢʠè, 

ʥʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʧʦʥʠʤʘʶʪ ʥʘʩʪʦʷʱʠʡ ʩʤʳʩʣ ʵʪʦʛʦ ʜʝʡʩʪʚʠʷ. ʉ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʵʪʦ ʆɼʀʅ ʀ ʊʆʊ ɾɽ ɺɽʂʊʆʈ. ɺ ʯʸʤ ʩʦʩʪʦʠʪ ʩʚʦʙʦʜʘ? ɺ ʭʦʜʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳ 

ʤʦʞʝʪʝ çʧʨʠʩʪʨʦʠʪʴè ʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪʨʝʟʦʢ ʚ ʃʖɹʋʖ, ʥʫʞʥʫʶ ʚʘʤ ʪʦʯʢʫ ʧʣʦʩʢʦʩʪʠ 

ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʀ ʵʪʦ ʦʯʝʥʴ ʢʨʫʪʦʝ ʩʚʦʡʩʪʚʦ! ʇʨʝʜʩʪʘʚʴʪʝ ʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪʨʝʟʦʢ ʧʨʦ-

ʠʟʚʦʣʴʥʦʡ ʜʣʠʥʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ï ʝʛʦ ʤʦʞʥʦ çʢʣʦʥʠʨʦʚʘʪʴè ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʧʣʦʩʢʦʩʪʠ ʠʣʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦ ʩʫʪʠ, ʦʥ ʩʫɦ ʝʩʪʚʫʝʪ ɺɽɿɼɽ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʟʠʢʠ ʧʦʥʪ̫ʠʝ ʩʚʦʙʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʥʝʢʦʨʨʝʢʪʥʦ, ʠ ʪʦʯʢʘ ʧʨʠʣʦʞʝʥʠʷ ʚʝʢʪʦʨʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ. ʋʜʘʨʴʪʝ ʢʫʣʘʢʦʤ ʧʦ ʧʦ-

ʜʫʰʢʝ ʠ ʧʦ ʢʠʨʧʠʯʫ ʠ ʧʦʯʫʚʩʪʚʫʡʪʝ ʨʘʟʥʠʮʫ J. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʩʚʦʙʦʜʥʳʝ ʚʝʢʪʦʨʳ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʟʜʝʣʘʭ ʤʘʪʝʤʘʪʠʢʠ. 

ɼʘʣʝʝ, ʝʩʣʠ ʥʝ ʦʛʦʚʘʨʠʚʘʝʪʩʷ ʠʥʦʝ, ʨʝʯʴ ʧʦʡʜʸʪ ʪʦʣʴʢʦ ʦ ʩʚʦʙʦʜʥʳʭ ʚʝʢʪʦʨʘʭ. 

ɺʩʧʦʤʠʥʘʝʤ ʝʱʸ ʦʜʥʦ ʧʦʥʷʪʠʝ: 
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1.2. ʂʦʣʣʠʥʝʘʨʥʳʝ ʚʝʢʪʦʨʳ 

ɼʚʘ ʚʝʢʪʦʨʘ ʥʘʟʳʚʘʶʪʩʷ ʢʦʣʣʠʥʝʘʨʥʳʤʠ, ʝʩʣʠ ʦʥʠ ʣʝʞʘʪ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ ʠʣʠ 

ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ. ʅʠʢʘʢʠʭ çʧʘʨʘʣʣʝʣʴʥʳʭè ʚʝʢʪʦʨʦʚ! ʂʦʣʣʠʥʝʘʨʥʳʝ. 

ɽʩʣʠ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʣʣʠʥʝʘʨʥʳʭ ʚʝʢʪʦʨʦʚ ʩʦʚʧʘʜʘʶʪ (ʩʪʨʝʣʢʠ çʩʤʦʪʨʷʪè ʚ ʦʜʥʫ 

ʩʪʦʨʦʥʫ), ʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʩʦʥʘʧʨʘʚʣʝʥʥʳʤʠ. ɽʩʣʠ ʩʪʨʝʣʢʠ çʩʤʦʪʨʷʪè ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, 

ʪʦ ʚʝʢʪʦʨʳ ʙʫʜʫʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʳ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ʢʦʣʣʠʥʝʘʨʥʦʩʪʴ ʚʝʢʪʦʨʦʚ ʟʘʧʠʩʳʚʘʶʪ ʧʨʠʚʳʯʥʳʤ ʟʥʘʯʢʦʤ ʧʘʨʘʣ-

ʣʝʣʴʥʦʩʪʠ: ba || , ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʘ ʜʝʪʘʣʠʟʘʮʠʷ: ba¬¬  (ʚʝʢʪʦʨʳ ʩʦʥʘʧʨʘʚʣʝʥʳ) ʠʣʠ 

ba¬®  (ʚʝʢʪʦʨʳ ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ). 

ʂʦʣʣʠʥʝʘʨʥʳʝ ʚʝʢʪʦʨʳ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʤʝʶʪ ʨʘʟʥʳʝ ʜʣʠʥʳ (ʨʘʟʫʤʝʝʪʩʷ), ʠ ʜʘʚʘʡ-

ʪʝ ʪʫʪ ʞʝ ʦʪʚʝʪʠʤ ʥʘ ʣʫʢʘʚʳʡ ʚʦʧʨʦʩ: ʢʘʢʠʝ ʚʝʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʨʘʚʥʳʤʠ? ɼʚʘ ʚʝʢʪʦʨʘ 

ʨʘʚʥʳ, ʝʩʣʠ ʦʥʠ ʩʦʥʘʧʨʘʚʣʝʥʳ ʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʜʣʠʥʫ. ʕʪʦ çʧʦ-ʰʢʦʣʴʥʦʤʫè. ʅʦ 

ʪʝʧʝʨʴ-ʪʦ ʪʝʧʝʨʴ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʵʪʦ ʆɼʀʅ ʀ ʊʆʊ ɾɽ ʚʝʢʪʦʨ. 

1.3. ɼʝʡʩʪʚʠʷ ʩ ʚʝʢʪʦʨʘʤʠ 

ɺ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʷʜ ʜʝʡʩʪʚʠʡ ʠ ʧʨʘʚʠʣ ʩ ʚʝʢʪʦʨʘʤʠ, 

ʠ ʜʣʷ ʥʘʯʘʣʘ ʤʳ ʧʦʚʪʦʨʠʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠʟ ʥʠʭ: 

ü ʇʨʘʚʠʣʦ ʩʣʦʞʝʥʠʷ ʚʝʢʪʦʨʦʚ ʧʦ ʧʨʘʚʠʣʫ ʪʨʝʫʛʦʣʴʥʠʢʦʚ 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʧʨʦʠʟʚʦʣʴʥʳʭ ʥʝʥʫʣʝʚʳʭ ʚʝʢʪʦʨʘ a  ʠ b : 

 

ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʠʭ ʩʫʤʤʫ. ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʚʝʢʪʦʨʳ ʩʚʦʙʦʜʥʳ, ʦʪʣʦʞʠʤ ʚʝʢʪʦʨ 

b  ʦʪ ʢʦʥʮʘ ʚʝʢʪʦʨʘ a : 

 

ʉʫʤʤʦʡ ʚʝʢʪʦʨʦʚ a  ʠ b  ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨ c. ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʘʚʠʣʘ ʚ ʥʝ-

ʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʣʦʞʠʪʴ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ: ʧʫʩʪʴ ʥʝʢʦʪʦʨʦʝ ʪʝʣʦ ʩʦʚʝʨʰʠʣʦ ʧʫʪʴ ʧʦ 

ʚʝʢʪʦʨʫ a, ʘ ʟʘʪʝʤ ʧʦ ʚʝʢʪʦʨʫ b. ʊʦʛʜʘ ʩʫʤʤʘ ʚʝʢʪʦʨʦʚ ba+  ʧʨʝʜʩʪʘʚʣʝ̫ʪ ʩʦʙʦʡ ʚʝʢʪʦʨ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʫʪʠ c  ʩ ʥʘʯʘʣʦʤ ʚ ʪʦʯʢʝ ʦʪʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʮʦʤ ʚ ʪʦʯʢʝ ʧʨʠʙʳʪʠʷ.  

ɺʝʢʪʦʨʳ ʧʝʨʝʩʪʘʥʦʚʦʯʥʳ: abba +=+  ï ʤʳʩʣʝʥʥʦ ʦʪʣʦʞʠʪʝ ʚʝʢʪʦʨ a  ʦʪ ʢʦʥʮʘ 

ʚʝʢʪʦʨʘ b  (ʩʤ. ʨʠʩʫʥʦʢ ʚʳʰʝ), ʠ ʚʳ ʧʦʡʤʸʪʝ, ʯʪʦ ʧʦʣʫʯʠʪʩʷ ʪʦʪ ʞʝ ʩʘʤʳʡ ʚʝʢʪʦʨ c . 
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ɸʥʘʣʦʛʠʯʥʦʝ ʧʨʘʚʠʣʦ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʩʫʤʤʳ ʣʶʙʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʝʢʪʦʨʦʚ. ʂʘʢ 

ʛʦʚʦʨʠʪʩʷ, ʪʝʣʦ ʤʦʞʝʪ ʧʨʦʡʪʠ ʩʚʦʡ ʧʫʪʴ ʧʦ ʟʠʛʟʘʛʫ, ʘ ʤʦʞʝʪ ʠ ʥʘ ʘʚʪʦʧʠʣʦʪʝ ʧʦ ʨʝʟʫʣʴʪʠ-

ʨʫʶʱʝʤʫ ʚʝʢʪʦʨʫ ʩʫʤʤʳ. ʂʩʪʘʪʠ, ʝʩʣʠ ʚʝʢʪʦʨ b  ʦʪʣʦʞʠʪʴ ʦʪ ʥʘʯʘʣʘ ʚʝʢʪʦʨʘ a, ʪʦ ʧʦʣʫ-

ʯʠʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʧʨʘʚʠʣʦ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ʩʣʦʞʝʥʠʷ ʚʝʢʪʦʨʦʚ.  

ü ʋʤʥʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ 

ʇʨʦʠʟʚʝʜʝʥʠʝʤ ʥʝʥʫʣʝʚʦʛʦ ʚʝʢʪʦʨʘ a  ʥʘ ʯʠʩʣʦ l ʷʚʣʷʝʪʩʷ ʪʘʢʦʡ ʚʝʢʪʦʨ b, ʜʣʠʥʘ 

ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ aÖl , ʧʨʠʯʸʤ ʧʨʠ 0²l  ʚʝʢʪʦʨʳ  a  ʠ b  ʩʦʥʘʧʨʘʚʣʝʥʳ, ʘ ʧʨʠ 0<l  

ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ. 

ʇʨʘʚʠʣʦ ʫʤʥʦʞʝʥʠʷ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ ʣʝʛʯʝ ʧʦʥʷʪʴ ʩ ʧʦʤʦʱʴʶ ʨʠʩʫʥʢʘ: 

é 

ʈʘʟʙʠʨʘʝʤʩʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ: 

1) ʅʘʧʨʘʚʣʝʥʠʝ. ɽʩʣʠ ʤʥʦʞʠʪʝʣʴ l ʦʪʨʠʮʘʪʝʣʴʥʳʡ,  ʪʦ ʧʦʣʫʯʝʥʥʳʡ ʚʝʢʪʦʨ ʙʫʜʝʪ 

ʥʘʧʨʘʚʣʝʥ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ ï ʩʤʦʪʨʠʤ ʥʘ ʚʝʢʪʦʨʳ ac 2-=  ʠ ad -= . 

2) ɼʣʠʥʘ. ɽʩʣʠ ʤʥʦʞʠʪʝʣʴ ʟʘʢʣʶʯʝʥ ʚ ʧʨʝʜʝʣʘʭ é, ʪʦ ʜʣʠʥʘ ʚʝʢʪʦʨʘ ʩʦʨʘʟʤʝʨʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ. ʊʘʢ, ʜʣʠʥʘ ʚʝʢʪʦʨʘ ab
2

1
=  ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ ʜʣʠʥʳ ʚʝʢʪʦʨʘ a. ɽʩʣʠ ʤʥʦ-

ʞʠʪʝʣʴ l ʧʦ ʤʦʜʫʣʶ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ, ʪʦ ʜʣʠʥʘ ʚʝʢʪʦʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ l ʨʘʟ. ʊʘʢ, ʜʣʠ-

ʥʘ ʚʝʢʪʦʨʘ ac 2-=  ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʜʣʠʥʳ ʚʝʢʪʦʨʘ a . 

3) ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʩʝ ʚʝʢʪʦʨʳ ʢʦʣʣʠʥʝʘʨʥʳ, ʧʨʠ ʵʪʦʤ ʦʜʠʥ ʚʝʢʪʦʨ ʣʠʥʝʡʥʦ*  ʚʳʨʘ-

ʞʝʥ ʯʝʨʝʟ ʜʨʫʛʦʡ, ʥʘʧʨʠʤʝʨ, ae 3= . ʆʙʨʘʪʥʦʝ ʪʦʞʝ ʩʧʨʘʚʝʜʣʠʚʦ: ʝʩʣʠ ʦʜʠʥ ʚʝʢʪʦʨ 

ʤʦʞʥʦ ʣʠʥʝʡʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʜʨʫʛʦʡ, ʪʦ ʪʘʢʠʝ ʚʝʢʪʦʨʳ ʦʙʷʟʘʪʝʣʴʥʦ ʢʦʣʣʠʥʝʘʨʥʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ: ʝʩʣʠ ʤʳ ʫʤʥʦʞʘʝʤ ʚʝʢʪʦʨ ʥʘ ʯʠʩʣʦ, ʪʦ ʧʦʣʫʯʠʪʩʷ ʢʦʣʣʠʥʝʘʨʥʳʡ (ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʠʩʭʦʜʥʦʤʫ) ʚʝʢʪʦʨ. 

* ʉʧʨʘʚʢʘ: ʣʠʥʝʡʥʦ ï ʵʪʦ ʟʥʘʯʠʪ, ʯʝʨʝʟ ʤʥʦʞʠʪʝʣʴ-ʢʦʥʩʪʘʥʪʫ. 

4) ɺʝʢʪʦʨʳ eba ,,  ʩʦʥʘʧʨʘʚʣʝʥʳ. ɺʝʢʪʦʨʳ c  ʠ d  ʪʦʞʝ ʩʦʥʘʧʨʘʚʣʝʥʳ. ʃʶʙʦʡ ʚʝʢ-

ʪʦʨ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʙʦʤʫ ʚʝʢʪʦʨʫ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ.  
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1.4. ʂʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʉʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʚʝʢʪʦʨʳ ʥʘ ʧʣʦʩʢʦʩʪʠ. ʀʟʦʙʨʘʟʠʤ ʜʝʢʘʨʪʦʚʫ ʧʨʷʤʦʫʛʦʣʥɹʫʶ 

ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʠ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʦʪʣʦʞʠʤ ʝʜʠʥʠʯʥʳʝ ʚʝʢʪʦʨʳ i  ʠ j. ʆʧʷʪʴ 

ʟʥʘʢʦʤʘʷ ʰʢʦʣʴʥʘʷ ʢʘʨʪʠʥʢʘ: 

 

ɺʝʢʪʦʨʳ i  ʠ j  ʦʨʪʦʛʦʥʘʣʴʥʳ. ɸ ʚʦʪ ʟʜʝʩʴ ʤʦʞʥʦ ʪʘʢʞʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʝʢʪʦʨʳ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. ʅʦ ʣʫʯʰʝ ʦʨʪʦʛʦʥʘʣʴʥʳ. ʇʨʠʚʳʢʘʝʤ ʢ ʥʦʚʳʤ ʪʝʨʤʠʥʘʤ! 

ʆʙʦʟʥʘʯʝʥʠʝ: ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʚʝʢʪʦʨʦʚ ʟʘʧʠʩʳʚʘʶʪ ʧʨʠʚʳʯʥʳʤ ʟʥʘʯʢʦʤ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ: ji ^ . 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʝʢʪʦʨʳ ʥʘʟʳʚʘʶʪ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʠʣʠ ʦʨʪʘʤʠ. 

ɼʘʥʥʳʝ ʚʝʢʪʦʨʳ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ ʥʘ ʧʣʦʩʢʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʙʘʟʠʩʘ ʤʳ ʩʬʦʨʤʫʣʠʨʫʝʤ 

ʧʦʟʞʝ, ʘ ʧʦʢʘ ʥʘ ʫʨʦʚʥʝ ʧʦʥʠʤʘʥʠʷ: ʚʝʢʪʦʨʳ ʙʘʟʠʩʘ ʟʘʜʘʶʪ çʢʦʦʨʜʠʥʘʪʥʫʶ ʩʝʪʢʫè. ɼʘ-ʜʘ, 

ʧʨʷʤʦ ʵʪʫ ʢʣʝʪʯʘʪʫʶ ʨʘʟʣʠʥʦʚʢʫ, ʢʦʪʦʨʫʶ ʚʳ ʚʠʜʠʪʝ ʥʘ ʯʝʨʪʝʞʝ ʚʳʰʝ. 

ʀʥʦʛʜʘ ʧʦʩʪʨʦʝʥʥʳʡ ʙʘʟʠʩ ʥʘʟʳʚʘʶʪ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʤ ʙʘʟʠʩʦʤ ʧʣʦʩʢʦʩʪʠ, 

çʦʨʪʦè ï ʧʦʪʦʤʫ ʯʪʦ ʢʦʦʨʜʠʥʘʪʥʳʝ ʚʝʢʪʦʨʳ ʦʨʪʦʛʦʥʘʣʴʥʳ. ʇʨʠʣʘʛʘʪʝʣʴʥʦʝ çʥʦʨʤʠʨʦʚʘʥ-

ʥʳʡè ʚ ʧʝʨʝʚʦʜʝ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʘ ʨʫʩʩʢʠʡ ʦʟʥʘʯʘʝʪ ʝʜʠʥʠʯʥʳʡ, ʪ.ʝ. ʜʣʠʥʳ ʚʝʢʪʦʨʦʚ 

ʵʪʦʛʦ ʙʘʟʠʩʘ ʨʘʚʥʳ ʝʜʠʥʠʮʝ.  

ʆʙʦʟʥʘʯʝʥʠʝ: ʙʘʟʠʩ ʦʙʳʯʥʦ ʟʘʧʠʩʳʚʘʶʪ ʚ ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʚ 

ʩʪʨʦʛʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʙʘʟʠʩʥʳʝ ʚʝʢʪʦʨʳ, ʥʘʧʨʠʤʝʨ: );( ji . ʂʦʦʨ-

ʜʠʥʘʪʥʳʝ ʚʝʢʪʦʨʳ ʧʝʨʝʩʪʘʚʣʷʪʴ ʤʝʩʪʘʤʠ ʥʝʣʴʟʷ. 

ʃʶʙʦʡ ʚʝʢʪʦʨ v  ʧʣʦʩʢʦʩʪʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ: 

é, ʛʜʝ 21, vv  ï ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʢʪʦʨʘ ʚ ʜʘʥʥʦʤ ʙʘʟʠ-

ʩʝ. ʉʘʤʦ ʚʳʨʘʞʝʥʠʝ é ʥʘʟʳʚʘʶʪ ʨʘʟʣʦʞʝʥʠʝʤ ʚʝʢʪʦʨʘ v   ʧʦ ʙʘʟʠʩʫ );( ji . 

ʀ ʧʨʠʤʝʨʳ, ʧʨʠʤʝʨʳ, ʧʨʠʤʝʨʳ:  
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é 

ʅʘʯʥʸʤ ʩ ʚʝʢʪʦʨʘ jia 23 += . ʇʦ ʯʝʨʪʝʞʫ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʚʝʢ-

ʪʦʨʘ ʧʦ ʙʘʟʠʩʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ: 

1) ʧʨʘʚʠʣʦ ʫʤʥʦʞʝʥʠʷ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ: i3  ʠ j2 ; 

2) ʩʣʦʞʝʥʠʝ ʚʝʢʪʦʨʦʚ ʧʦ ʧʨʘʚʠʣʫ ʪʨʝʫʛʦʣʴʥʠʢʘ: ji 23 + .  

ɸ ʪʝʧʝʨʴ ʤʳʩʣʝʥʥʦ ʦʪʣʦʞʠʪʝ ʚʝʢʪʦʨ a  ʦʪ ʣʶʙʦʡ ʜʨʫʛʦʡ ʪʦʯʢʠ ʧʣʦʩʢʦʩʪʠ. ʉʦʚʝʨ-

ʰʝʥʥʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʝʛʦ ʨʘʟʣʦʞʝʥʠʝ ji 23 +  ʙʫʜʝʪ çʥʝʦʪʩʪʫʧʥʦ ʩʣʝʜʦʚʘʪʴ ʟʘ ʥʠʤè. ɺʦʪ 

ʦʥʘ, ʩʚʦʙʦʜʘ ʚʝʢʪʦʨʘ! ʕʪʦ ʩʚʦʡʩʪʚʦ, ʨʘʟʫʤʝʝʪʩʷ, ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʣʶʙʦʛʦ ʚʝʢʪʦʨʘ. ɿʘʙʘʚ-

ʥʦ, ʯʪʦ ʩʘʤʠ ʙʘʟʠʩʥʳʝ (ʩʚʦʙʦʜʥʳʝ) ʚʝʢʪʦʨʳ ji ,   ʤʦʞʥʦ ʥʘʯʝʨʪʠʪʴ ʛʜʝ ʫʛʦʜʥʦ. ʇʨʘʚʜʘ, 

ʜʝʣʘʪʴ ʪʘʢ ʥʝ ʥʫʞʥʦ, ʘ ʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʪʦʞʝ ʧʨʦʷʚʠʪ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠ ʥʘʨʠʩʫʝʪ ʚʘʤ 

çʟʘʯʪʝʥʦè ʚ ʥʝʦʞʠʜʘʥʥʦʤ ʤʝʩʪʝ :) 

ɺʝʢʪʦʨʳ ib 2= , jc 5-=  ʠʣʣʶʩʪʨʠʨʫʶʪ ʧʨʘʚʠʣʦ ʫʤʥʦʞʝʥʠʷ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ, ʚʝʢ-

ʪʦʨ ib 2=  ʩʦʥʘʧʨʘʚʣʝʥ ʩ ʙʘʟʠʩʥʳʤ ʚʝʢʪʦʨʦʤ i , ʚʝʢʪʦʨ jc 5-=  ʥʘʧʨʘʚʣʝʥ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʘʟʠʩʥʦʤʫ ʚʝʢʪʦʨʫ j.  ʋ ʵʪʠʭ ʚʝʢʪʦʨʦʚ ʦʜʥʘ ʠʟ ʢʦʦʨʜʠʥʘʪ ʨʘʚʥʘ 

ʥʫʣʶ, ʜʦʪʦʰʥʦ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢ: é. 

ʀ, ʥʘʢʦʥʝʮ: jid 4-= , jie 33 --= . ʂʩʪʘʪʠ, ʯʪʦ ʪʘʢʦʝ ʚʳʯʠʪʘʥʠʝ ʚʝʢʪʦʨʦʚ, ʠ 

ʧʦʯʝʤʫ ʷ ʥʝ ʥʘʧʦʤʥʠʣ ʚʘʤ ʦ ʧʨʘʚʠʣʝ ʚʳʯʠʪʘʥʠʷ? ɸ ʧʦʪʦʤʫ ʯʪʦ ʥʝ ʥʫʞʥʦ. ʉ ʘʣʛʝʙʨʘ-

ʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʚʳʯʠʪʘʥʠʝ ï ʵʪʦ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʩʣʦʞʝʥʠʷ. ʊʘʢ, ʨʘʟʣʦʞʝʥʠʷ 

ʚʝʢʪʦʨʦʚ çʜʵè ʠ çʝè ʧʨʝʩʧʦʢʦʡʥʦ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʩʫʤʤʳ: )4( jid -+= , 

)3(3 jie -+-= . ʇʨʦʩʣʝʜʠʪʝ ʧʦ ʯʝʨʪʝʞʫ, ʢʘʢ ʯʸʪʢʦ ʚ ʵʪʠʭ ʩʠʪʫʘʮʠʷʭ ʨʘʙʦʪʘʝʪ ʩʪʘʨʦʝ ʜʦʙ-

ʨʦʝ ʩʣʦʞʝʥʠʝ ʚʝʢʪʦʨʦʚ ʧʦ ʧʨʘʚʠʣʫ ʪʨʝʫʛʦʣʴʥʠʢʘ.  
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ʈʘʟʣʦʞʝʥʠʝ ʚʠʜʘ jvivv Ö+Ö= 21  ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʨʘʟʣʦʞʝʥʠʝʤ ʚʝʢʪʦʨʘ ʚ ʩʠʩʪʝʤʝ 

ʦʨʪ (ʪ.ʝ. ʚ ʩʠʩʪʝʤʝ ʝʜʠʥʠʯʥʳʭ ʚʝʢʪʦʨʦʚ). ʅʦ ʵʪʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʟʘʧʠʩʠ ʚʝʢʪʦʨʘ, 

ʥʘ ʧʨʘʢʪʠʢʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʩʣʝʜʫʶʱʠʡ ʚʘʨʠʘʥʪ: 

)3;3(

)4;1(

)5;0(

)0;2(

)2;3(

--

-

-

e

d

c

b

a

 ʠʣʠ (ʨʝʞʝ) ʩʦ ʟʥʘʢʦʤ ʨʘʚʝʥʩʪʚʘ: 

)3;3(

)4;1(

)5;0(

)0;2(

)2;3(

--=

-=

-=

=

=

e

d

c

b

a

 

ʊʦ ʝʩʪʴ, ʚ ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ ʚ ʩʪʨʦʛʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʫʢʘʟʳʚʘʶʪʩʷ ʢʦʦʨʜʠʥʘ-

ʪʳ ʚʝʢʪʦʨʘ. ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʪʨʠ ʚʘʨʠʘʥʪʘ ʟʘʧʠʩʠ. 

ʉʘʤʠ ʙʘʟʠʩʥʳʝ ʚʝʢʪʦʨʳ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢ: jijjii Ö+Ö=Ö+Ö= 10,01  ʠʣʠ, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ: )1;0(,)0;1( ji . 

ʉ ʢʦʦʨʜʠʥʘʪʘʤʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʨʘʟʦʙʨʘʣʠʩʴ. ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʚʝʢʪʦʨʳ ʚ ʪʨʝʭʤʝʨ-

ʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʟʜʝʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʸ ʪʘʢ ʞʝ! ʊʦʣʴʢʦ ʜʦʙʘʚʠʪʩʷ ʝʱʸ ʦʜʥʘ ʢʦʦʨʜʠʥʘʪʘ. 

ʊʨʝʭʤʝʨʥʳʝ ʯʝʨʪʝʞʠ ʚʳʧʦʣʥʷʪʴ ʪʷʞʢʦ, ʧʦʵʪʦʤʫ ʦʛʨʘʥʠʯʫʩʴ ʦʜʥʠʤ ʚʝʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʜʣʷ 

ʧʨʦʩʪʦʪʳ ʦʪʣʦʞʫ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ: 

 

ʇʝʨʝʜ ʚʘʤʠ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʡ ʙʘʟʠʩ );;( kji  ʪʨʭyʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʝʜʠ-

ʥʠʯʥʳʝ ʚʝʢʪʦʨʳ kji ,,  ʜʘʥʥʦʛʦ ʙʘʟʠʩʘ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳ: kiji ^^ ,  ʠ kj ^ . ʆʩʴ 

OX  ʥʘʢʣʦʥʝʥʘ ʧʦʜ ʫʛʣʦʤ 45 ʛʨʘʜʫʩʦʚ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʢʣʘʜʳʚʘʣʦʩʴ ʚʠʟʫʘʣʴʥʦʝ ʚʧʝʯʘʪʣʝ-

ʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ʃʶʙʦʡ ʚʝʢʪʦʨ v  ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʥʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟ-

ʣʦʞʠʪʴ ʧʦ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʤʫ ʙʘʟʠʩʫ );;( kji :  

é, ʛʜʝ 321 ,, vvv  ï ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ v  (ʯʠʩʣʘ) ʚ ʵʪʦʤ ʙʘʟʠʩʝ. 
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ʇʨʠʤʝʨ ʩ ʢʘʨʪʠʥʢʠ: kjia 432 ++= . ɼʘʚʘʡʪʝ ʧʦʩʤʦʪʨʠʤ, ʢʘʢ ʟʜʝʩʴ ʨʘʙʦʪʘʶʪ ʧʨʘ-

ʚʠʣʘ ʜʝʡʩʪʚʠʡ ʩ ʚʝʢʪʦʨʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʫʤʥʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ: i2  (ʢʨʘʩʥʘʷ ʩʪʨʝʣ-

ʢʘ), j3  (ʟʝʣʝʥʘʷ ʩʪʨʝʣʢʘ) ʠ k4  (ʤʘʣʠʥʦʚʘʷ ʩʪʨʝʣʢʘ). ɺʦ-ʚʪʦʨʳʭ, ʧʝʨʝʜ ʚʘʤʠ ʧʨʠʤʝʨ ʩʣʦ-

ʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʨʸʭ ʚʝʢʪʦʨʦʚ: kji 432 ++ . ɺʝʢʪʦʨ ʩʫʤʤʳ a  ʥʘʯʠʥʘ-

ʝʪʩʷ ʚ ʠʩʭʦʜʥʦʡ ʪʦʯʢʝ ʦʪʧʨʘʚʣʝʥʠʷ (ʥʘʯʘʣʦ ʚʝʢʪʦʨʘ i2 ) ʠ ʫʪʳʢʘʝʪʩʷ ʚ ʠʪʦʛʦʚʫʶ ʪʦʯʢʫ 

ʧʨʠʙʳʪʠʷ (ʢʦʥʝʮ ʚʝʢʪʦʨʘ k4 ).  

ɺʩʝ ʚʝʢʪʦʨʳ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʝʩʪʝʩʪʚʝʥʥʦ, ʪʦʞʝ ʩʚʦʙʦʜʥʳ, ʧʦʧʨʦʙʫʡʪʝ 

ʤʳʩʣʝʥʥʦ ʦʪʣʦʞʠʪʴ ʚʝʢʪʦʨ a  ʦʪ ʣʶʙʦʡ ʜʨʫʛʦʡ ʪʦʯʢʠ, ʠ ʚʳ ʧʦʡʤʸʪʝ, ʯʪʦ ʝʛʦ ʨʘʟʣʦʞʝʥʠʝ 

kji 432 ++  çʦʩʪʘʥʝʪʩʷ ʧʨʠ ʥʸʤè. 

ɸʥʘʣʦʛʠʯʥʦ çʧʣʦʩʢʦʤʫè ʩʣʫʯʘʶ, ʧʦʤʠʤʦ ʟʘʧʠʩʠ kjia 432 ++= , ʰʠʨʦʢʦ ʠʩʧʦʣʴ-

ʟʫʁʪʩʷ ʚʝʨʩʠʠ ʩʦ ʩʢʦʙʢʘʤʠ: )4;3;2(a  ʣʠʙʦ )4;3;2(=a . 

ɽʩʣʠ ʚ ʨʘʟʣʦʞʝʥʠʠ ʦʪʩʫʪʩʪʚʫʝʪ ʦʜʠʥ (ʠʣʠ ʜʚʘ) ʢʦʦʨʜʠʥʘʪʥʳʭ ʚʝʢʪʦʨʘ, ʪʦ ʚʤʝʩʪʦ 

ʥʠʭ ʩʪʘʚʷʪʩʷ ʥʫʣʠ. ʇʨʠʤʝʨʳ: 

ʚʝʢʪʦʨ kib 3+-=  (ʜʦʪʦʰʥʦ kjib 30 +Ö+-= ) ï ʟʘʧʠʰʝʤ )3;0;1(-b ; 

ʚʝʢʪʦʨ kjc 52 -=  (ʜʦʪʦʰʥʦ kjic 520 -+Ö= ) ï ʟʘʧʠʰʝʤ )5;2;0( -c ; 

ʚʝʢʪʦʨ kd 3=  (ʜʦʪʦʰʥʦ kjid 300 +Ö+Ö= ) ï ʟʘʧʠʰʝʤ )3;0;0(d . 

ɹʘʟʠʩʥʳʝ ʚʝʢʪʦʨʳ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

)1;0;0(),0;1;0(,)0;0;1( kji  

ʀ ʤʳ ʧʝʨʝʭʦʜʠʤ ʢ ʧʨʘʢʪʠʢʝ, ʢʦʪʦʨʘʷ ʥʘʩ ʫʞʝ ʟʘʞʜʘʣʘʩʴ: 

1.5. ʇʨʦʩʪʝʡʰʠʝ ʟʘʜʘʯʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʥʠʞʝ ʟʘʜʘʥʠʷ ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʴʥʦ ʥʘʫʯʠʪʴʩʷ ʨʝʰʘʪʴ çʥʘ ʧʦʣʥʦʤ ʘʚ-

ʪʦʤʘʪʝè, ʘ ʬʦʨʤʫʣʳ ʟʘʧʦʤʥʠʪʴ ʥʘʠʟʫʩʪʴ, ...ʚʧʨʦʯʝʤ, ʟʘʧʦʤʠʥʘʪʴ ʥʝ ʥʘʜʦ ï ʩʘʤʠ ʟʘʧʦʤ-

ʥʷʪʩʷ :) ʀʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʦʡʜʝʪ çʧʘʨʘʣʣʝʣʴʥʳʤ ʢʫʨʩʦʤè ï ʠ ʜʣʷ ʧʣʦʩʢʦʩʪʠ, ʠ ʜʣʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʬʦʨʤʫʣʳ ʦʜʥʦʪʠʧʥʳ: 

ü ʂʘʢ ʥʘʡʪʠ ʚʝʢʪʦʨ ʧʦ ʜʚʫʤ ʪʦʯʢʘʤ? 

ɽʩʣʠ ʜʘʥʳ ʜʚʝ ʪʦʯʢʠ ʧʣʦʩʢʦʩʪʠ );( 11 yxA  ʠ );( 22 yxB , ʪʦ ʚʝʢʪʦʨ AB  ʠʤʝʝʪ ʩʣʝʜʫʶ-

ʱʠʝ ʢʦʦʨʜʠʥʘʪʳ: 

é 

ɽʩʣʠ ʜʘʥʳ ʜʚʝ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ );;( 111 zyxA  ʠ );;( 222 zyxB , ʪʦ ʚʝʢʪʦʨ AB  ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʝ ʢʦʦʨʜʠʥʘʪʳ: 

é 

ʊʦ ʝʩʪʴ, ʠʟ ʢʦʦʨʜʠʥʘʪ ʢʦʥʮʘ ʚʝʢʪʦʨʘ ʥʫʞʥʦ ʚʳʯʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʦʨʜʠ-

ʥʘʪʳ ʥʘʯʘʣʘ ʚʝʢʪʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʝʢʪʦʨʘ ʬʦʨ-

ʤʫʣʳ ʟʘʧʠʰʫʪʩʷ ʪʘʢ: 

é 
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ɿʘʜʘʯʘ 1  

ɼʘʥʳ ʜʚʝ ʪʦʯʢʠ ʧʣʦʩʢʦʩʪʠ )1;2(A  ʠ )3;2(-B . ʅʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ AB  

ʈʝʰʝʥʠʝ: ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

)2;4()13;22( -=--- ABAB  

ʂʘʢ ʚʘʨʠʘʥʪ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ ʟʘʧʠʩʴ:  

)2;4()13;22( -=---=AB  

ʕʩʪʝʪʳ ʨʝʰʘʪ ʠ ʪʘʢ: jijiAB 24)13()22( +-=-+--=  

ʃʠʯʥʦ ʷ ʧʨʠʚʳʢ ʢ ʧʝʨʚʦʡ ʚʝʨʩʠʠ ʟʘʧʠʩʠ. 

ʆʪʚʝʪ: )2;4(-AB  

ʇʦ ʫʩʣʦʚʠʶ ʥʝ ʪʨʝʙʦʚʘʣʦʩʴ ʩʪʨʦʠʪʴ ʯʝʨʪʝʞʘ (ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʟʘʜʘʯ ʘʥʘʣʠʪʠʯʝ-

ʩʢʦʡ ʛʝʦʤʝʪʨʠʠ), ʥʦ ʚ ʮʝʣʷʭ ʧʦʷʩʥʝʥʠʷ ʚʘʞʥʦʛʦ ʤʦʤʝʥʪʘ, ʥʝ ʧʦʣʝʥʶʩʴ: 

é 

ʀ ʤʦʤʝʥʪ ʟʜʝʩʴ ʪʘʢʦʚ: 

ʚ ʯʸʤ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʝʢ ʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʢʪʦʨʦʚ? 

ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ï ʵʪʦ ʦʙʳʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠ-

ʥʘʪ (ʝʜʠʥʠʯʥʳʝ ʚʝʢʪʦʨʳ ʪʫʪ ʚʦʦʙʱʝ ʥʠ ʧʨʠ ʯʸʤ). ʆʪʢʣʘʜʳʚʘʪʴ ʪʦʯʢʠ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦʡ 

ʧʣʦʩʢʦʩʪʠ, ʜʫʤʘʶ, ʚʩʝ ʫʤʝʶʪ ʝʱʸ ʩ 5-6 ʢʣʘʩʩʘ. ʂʘʞʜʘʷ ʪʦʯʢʘ ʦʙʣʘʜʘʝʪ ʩʪʨʦʛʠʤ ʤʝʩʪʦʤ ʥʘ 

ʧʣʦʩʢʦʩʪʠ, ʠ ʧʝʨʝʤʝʱʘʪʴ ʠʭ ʢʫʜʘ-ʣʠʙʦ ʥʝʣʴʟʷ. 

ʂʦʦʨʜʠʥʘʪʳ ʞʝ ʚʝʢʪʦʨʘ ï ʵʪʦ ʝʛʦ ʨʘʟʣʦʞʝʥʠʝ ʧʦ ʙʘʟʠʩʫ );( ji , ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

jiAB 24 +-= . ʃʶʙʦʡ ʚʝʢʪʦʨ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʳʤ, ʧʦʵʪʦʤʫ ʧʨʠ ʞʝʣʘʥʠʠ ʤʳ ʣʝʛʢʦ ʤʦʞʝʤ 

ʧʝʨʝʦʙʦʟʥʘʯʠʪʴ ʝʛʦ ʯʝʨʝʟ a  ʠ ʦʪʣʦʞʠʪʴ ʦʪ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʜʨʫʛʦʡ ʪʦʯʢʠ ʧʣʦʩʢʦʩʪʠ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʚʝʢʪʦʨʦʚ ʤʦʞʥʦ ʚʦʦʙʱʝ ʥʝ ʩʪʨʦʠʪʴ ʦʩʠ, ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨ-

ʜʠʥʘʪ, ʥʫʞʝʥ ʣʠʰʴ ʙʘʟʠʩ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʡ ʙʘʟʠʩ ʧʣʦʩʢʦʩʪʠ );( ji . 

ɿʘʧʠʩʠ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ )3;2(),1;2( -BA  ʠ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ )2;4(-AB  ʬʦʨʤʘʣʴʥʦ 

ʦʜʠʥʘʢʦʚʳ, ʥʦ ʩʤʳʩʣ ʢʦʦʨʜʠʥʘʪ ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʳʡ, ʠ ʚʘʤ ʩʣʝʜʫʝʪ ʭʦʨʦʰʦ ʧʦʥʠʤʘʪʴ 

ʵʪʫ ʨʘʟʥʠʮʫ. ɼʘʥʥʦʝ ʦʪʣʠʯʠʝ, ʨʘʟʫʤʝʝʪʩʷ, ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
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ɼʘʤʳ ʠ ʛʦʩʧʦʜʘ, ʥʘʙʠʚʘʝʤ ʨʫʢʫ: 

ɿʘʜʘʯʘ 2 

ʘ) ɼʘʥʳ ʪʦʯʢʠ )5;4(-A  ʠ )3;1( -B . ʅʘʡʪʠ ʚʝʢʪʦʨʳ AB  ʠ BA . 

ʙ) ɼʘʥʳ ʪʦʯʢʠ )1;7(),0;2( -BA  ʠ )1;4(C . ʅʘʡʪʠ ʚʝʢʪʦʨʳ ACAB,  ʠ BC . 

ʚ) ɼʘʥʳ ʪʦʯʢʠ )0;1;2( --F  ʠ )2;1;0( --E . ʅʘʡʪʠ ʚʝʢʪʦʨʳ FE  ʠ EF . 

ʛ) ɼʘʥʳ ʪʦʯʢʠ )1;0;0(),1;1;1(),3;6;8(),4;5;10( 4321 AAAA --- . ʅʘʡʪʠ ʚʝʢʪʦʨʳ 

413121 ,, AAAAAA . 

ʇʦʞʘʣʫʡ, ʜʦʩʪʘʪʦʯʥʦé. ʅʝ ʧʨʦʧʫʩʢʘʝʤ! ʈʝʰʘʝʤ ʧʠʩʴʤʝʥʥʦ ʠ çʦʪ ʨʫʢʠè! ʏʝʨ-

ʪʝʞʠ ʜʝʣʘʪʴ ʥʝ ʥʫʞʥʦ (ʢʦʣʴ ʩʢʦʨʦ, ʥʝ ʪʨʝʙʦʚʘʣʦʩʴ). ʈʝʰʝʥʠʷ ʠ ʦʪʚʝʪʳ ʚ ʢʦʥʮʝ ʢʥʠʛʠ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʚʳʯʠʩʣʝʥʠʡ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʢʘʣʴʢʫʣʷʪʦʨ, 

ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʜʘʥʥʦʤʫ ʢʫʨʩʫ. ɼʘʙʳ ʠʟʙʝʞʘʪʴ ʥʝʣʝʧʳʭ ʦʰʠʙʦʢ ʘ-ʣʷ ç2 + 2 = 5è. ɸ ʧʦ-

ʜʦʙʥʳʝ çʟʘʪʤʝʥʠʷè ʙʳʚʘʶʪ. ɼʘʞʝ ʫ ʧʨʦʬʝʩʩʦʨʦʚ. ʆʪʚʣʸʢʩʷ ï ʠ ʩʪʫʜʝʥʪʢʘ ʩʙʝʞʘʣʘ :) 

ü ʂʘʢ ʥʘʡʪʠ ʜʣʠʥʫ ʦʪʨʝʟʢʘ? 

ɼʣʠʥʘ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ ʤʦʜʫʣʷ. 

ɽʩʣʠ ʜʘʥʳ ʜʚʝ ʪʦʯʢʠ ʧʣʦʩʢʦʩʪʠ );( 11 yxA  ʠ );( 22 yxB , ʪʦ ʜʣʠʥʫ ʦʪʨʝʟʢʘ AB  

ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ:  

é 

ɽʩʣʠ ʜʘʥʳ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ );;( 111 zyxA  ʠ );;( 222 zyxB , ʪʦ ʜʣʠʥʫ ʦʪʨʝʟʢʘ AB  

ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

é 

ʇʨʠʤʝʯʘʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʤʦʞʥʦ ʧʝʨʝʩʪʘʚʠʪʴ ʤʝʩʪʘʤʠ: 
2

21

2

21 )()( yyxxAB -+-=  ʠ 2

21

2

21

2

21 )()()( zzyyxxAB -+-+-= , ʥʦ ʵʪʦ ʥʝʩʪʘʥ-

ʜʘʨʪʥʳʡ ʚʘʨʠʘʥʪ. 

ɿʘʜʘʯʘ 3 

ɼʘʥʳ ʪʦʯʢʠ )5;3(-A  ʠ )3;1( -B . ʅʘʡʪʠ ʜʣʠʥʫ ʦʪʨʝʟʢʘ AB . 

ʈʝʰʝʥʠʝ: ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

54806416)8(4)53())3(1( 2222 ==+=-+=--+--=AB  

ʆʪʚʝʪ: ʝʜ.8,94ʝʜ.54 º=AB  (ʝʜʠʥʠʮʳ) 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʚʳʥʝʩʝʥʠʝ ʤʥʦʞʠʪʝʣʷ ʠʟ-ʧʦʜ ʢʦʨʥʷ: 5451680 =Ö=  

(ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʐʢʦʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ). ʕʪʦ ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ, ʝʩʣʠ ʦʥʦ 

ʚʦʟʤʦʞʥʦ. ʀʙʦ ʙʫʜʝʪ ʧʨʠʜʠʨʢʘ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʉ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. 
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ʀ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʩʥʦʚʘ ʚʳʧʦʣʥʶ ʯʝʨʪʸʞ, ʪʫʪ ʝʩʪʴ ʯʪʦ ʩʢʘʟʘʪʴ: 

ʆʪʨʝʟʦʢ AB  ï ʵʪʦ ʥʝ ʚʝʢʪʦʨ, ʘ ʦʙʳʯʥʳʡ 

ʥʝʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪʨʝʟʦʢ. ʀ ʧʝʨʝʤʝʱʘʪʴ ʝʛʦ ʢʫʜʘ-

ʣʠʙʦ, ʢʦʥʝʯʥʦ, ʥʝʣʴʟʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʚʳ ʚʳʧʦʣʥʠʪʝ ʯʝʨʪʝʞ ʚ 

ʤʘʩʰʪʘʙʝ: 1 ʝʜ. = 1 ʩʤ (ʜʚʝ ʪʝʪʨʘʜʥʳʝ ʢʣʝʪʢʠ), ʪʦ 

ʧʦʣʫʯʝʥʥʳʡ ʦʪʚʝʪ ʝʜ.8,94ºAB  ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ 

ʦʙrʯʥʦʡ ʣʠʥʝʡʢʦʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝʨʠʚ ʜʣʠ-

ʥʫ ʦʪʨʝʟʢʘ AB . ʅʦ ʧʨʦʱʝ, ʢʦʥʝʯʥʦ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʂʘʣʴʢʫʣʷʪʦʨ (ʧʨʠʣʦʞʝʥ ʢ ʢʥʠʛʝ). 

ʂʩʪʘʪʠ, ʚ ʦʪʚʝʪʝ ʥʝ ʟʘʙʳʚʘʝʤ ʫʢʘʟʘʪʴ ʨʘʟ-

ʤʝʨʥʦʩʪʴ: çʝʜʠʥʠʮʳè. ɺ ʫʩʣʦʚʠʠ ʥʝ ʩʢʘʟʘʥʦ, ʏʊʆ 

ʵʪʦ ï ʤʠʣʣʠʤʝʪʨʳ, ʩʘʥʪʠʤʝʪʨʳ, ʤʝʪʨʳ ʠʣʠ ʢʠʣʦ-

ʤʝʪʨʳ. ʇʦʵʪʦʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʛʨʘʤʦʪʥʳʤ ʨʝʰʝ-

ʥʠʝʤ ʙʫʜʝʪ ʦʙʱʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ: çʝʜʠʥʠʮʳè ï ʩʦ-

ʢʨʘʱʝʥʥʦ çʝʜ.è.  

ɿʘʜʘʥʠʝ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʩ ʦʪʨʝʟʢʦʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ: 

ɿʘʜʘʯʘ 4 

ɼʘʥʳ ʪʦʯʢʠ )1;3;2( -A  ʠ )0;3;5(-B . ʅʘʡʪʠ ʜʣʠʥʫ ʦʪʨʝʟʢʘ AB . 

ʈʝʰʝʥʠʝ ʠ ʦʪʚʝʪ ʚ ʢʦʥʮʝ ʢʥʠʛʠ. 

ü ʂʘʢ ʥʘʡʪʠ ʜʣʠʥʫ ʚʝʢʪʦʨʘ? 

ɽʩʣʠ ʜʘʥ ʚʝʢʪʦʨ ʧʣʦʩʢʦʩʪʠ );( 21 vvv , ʪʦ ʝʛʦ ʜʣʠʥʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ é. 

ɽʩʣʠ ʜʘʥ ʚʝʢʪʦʨ ʧʨʦʩʪʨʘʥʩʪʚʘ );;( 321 vvvv , ʪʦ ʝʛʦ ʜʣʠʥʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

é. 

ɿʘʜʘʯʘ 5 

ɼʘʥʳ ʪʦʯʢʠ )5;3(-A  ʠ )3;1( -B . ʅʘʡʪʠ ʜʣʠʥʫ ʚʝʢʪʦʨʘ AB . 

ʗ ʚʟʷʣ ʪʝ ʞʝ ʪʦʯʢʠ, ʯʪʦ ʠ ʚ ɿʘʜʘʯʝ 3. 

ʈʝʰʝʥʠʝ: ʩʥʘʯʘʣʘ ʥʘʡʜʸʤ ʚʝʢʪʦʨ AB : 

)8;4()53);3(1( -=---- ABAB  

ɼʣʠʥʫ ʚʝʢʪʦʨʘ ʚʳʯʠʩʣʠʤ ʧʦ ʬʦʨʤʫʣʝ é: 

54806416)8(4 22 ==+=-+=AB  

ʆʪʚʝʪ: ʝʜ.8,94ʝʜ.54 º=AB  

 ʇʨʠʙʣʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʚ ʧʨʠʥʮʠʧʝ, ʤʦʞʥʦ ʠ ʥʝ  ʫʢʘʟʳʚʘʪʴ, ʥʦ ʷ ʨʝʢʦʤʝʥʜʫʶ. 

ʆʢʨʫʛʣʷʶʪ ʦʙʳʯʥʦ ʜʦ 1-2, ʠʥʦʛʜʘ ʜʦ 3-4 ʟʥʘʢʦʚ ʧʦʩʣʝ ʟʘʧʷʪʦʡ 
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ɸ ʪʝʧʝʨʴ ʦʪʚʝʪʠʤ ʥʘ ʚʦʧʨʦʩ: ʚ ʯʸʤ ʟʜʝʩʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ɿʘʜʘʯʠ 3? 

 ʆʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʨʝʯʴ ʠʜʸʪ 

ʦ ʚʝʢʪʦʨʝ, ʘ ʥʝ ʦʙ ʦʙʳʯʥʦʤ ʦʪʨʝʟʢʝ. ɺʝʢʪʦʨ ʤʦʞʥʦ 

ʧʝʨʝʤʝʩʪʠʪʴ ʚ ʣʶʙʫʶ ʪʦʯʢʫ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʝʦʙʦ-

ʟʥʘʯʠʚ ʝʛʦ, ʥʘʧʨʠʤʝʨ, ʙʫʢʚʦʡ a . 

ɸ ʚ ʯʸʤ ʩʭʦʜʩʪʚʦ ʵʪʠʭ ʟʘʜʘʯ? ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʜʣʠʥʘ ʧʨʦʩʪʦʛʦ ʦʪʨʝʟʢʘ AB  ʨʘʚʥʘ ʜʣʠʥʝ ʚʝʢʪʦʨʘ 

AB. ʊʘʢ ʞʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʠʥʘ ʚʝʢʪʦʨʘ BA  ʙʫʜʝʪ 

ʪʘʢʦʡ ʞʝ. ʇʦ ʠʪʦʛʫ: BAABAB ==  

ɿʘʜʘʯʫ 3 ʤʦʞʥʦ ʙʳʣʦ ʨʝʰʠʪʴ ʠ ʜʨʫʛʠʤ ʩʧʦ-

ʩʦʙʦʤ, ʘ ʠʤʝʥʥʦ ʚʤʝʩʪʦ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫʣʳ 

2

12

2

12 )()( yyxxAB -+-= , ʥʘʡʪʠ ʚʝʢʪʦʨ 

)8;4()53);3(1( -=---- ABAB  ʠ ʩʦʩʣʘʪʴʩʷ ʥʘ ʪʦ, 

ʯʪʦ ʜʣʠʥʘ ʦʪʨʝʟʢʘ AB  ʨʘʚʥʘ ʜʣʠʥʝ ʚʝʢʪʦʨʘ AB : 

ʝʜ.8,94ʝʜ.5480)8(4 22 º==-+==ABAB  

ʕʪʦʪ ʩʧʦʩʦʙ ʰʠʨʦʢʦ ʧʨʘʢʪʠʢʫʝʪʩʷ ʚ ʭʦʜʝ ʨʝʰʝʥʠʡ ʟʘʜʘʯ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ.  

ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʩʣʫʯʘʷ 

ʊʨʝʥʠʨʫʝʤʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ: 
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ʘ) ɼʘʥʳ ʪʦʯʢʠ )5;2;0(A  ʠ )15;7;4(-B . ʅʘʡʪʠ ʜʣʠʥʫ ʚʝʢʪʦʨʘ BA . 

ʙ) ʅʘʡʪʠ ʜʣʠʥʳ ʚʝʢʪʦʨʦʚ )6;2(-a , )0;2;24(-b , jic 24 +=  ʠ kjd 34 -= . 

ü ɼʝʡʩʪʚʠʷ ʩ ʚʝʢʪʦʨʘʤʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

ʈʘʥʝʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʧʨʘʚʠʣʘ ʩʣʦʞʝʥʠʷ ʚʝʢʪʦʨʦʚ ʠ ʫʤʥʦʞʝʥʠʷ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ. 

ʅʦ ʨʘʩʩʤʦʪʨʝʣʠ ʠʭ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ-ʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʇʦʩʤʦʪʨʠʤ, ʢʘʢ ʜʘʥʥʳʝ 

ʧʨʘʚʠʣʘ ʨʘʙʦʪʘʶʪ ʘʥʘʣʠʪʠʯʝʩʢʠ ï ʢʦʛʜʘ ʥʘʤ ʠʟʚʝʩʪʥʳ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ ʚ ʦʨʪʦʥʦʨʤʠ-

ʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ );( ji  ʣʠʙʦ );;( kji :  

1) ʇʨʘʚʠʣʦ ʩʣʦʞʝʥʠʷ ʚʝʢʪʦʨʦʚ. ʇʫʩʪʴ ʝʩʪʴ ʜʚʘ ʚʝʢʪʦʨʘ ʧʣʦʩʢʦʩʪʠ );( 21 vvv=  ʠ 

);( 21 www= . ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʣʦʞʠʪʴ ʵʪʠ ʚʝʢʪʦʨʳ, ʥʫʞʥʦ ʩʣʦʞʠʪʴ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʦʦʨʜʠʥʘʪʳ: é. ʂʘʢ ʧʨʦʩʪʦ. ʅʘ ʚʩʷʢʠʡ ʩʣʫʯʘʡ ʟʘʧʠʰʫ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ï ʬʦʨʤʫʣʫ ʨʘʟʥʦ-

ʩʪʠ ʚʝʢʪʦʨʦʚ: é.  

ɸʥʘʣʦʛʠʯʥʦʝ ʧʨʘʚʠʣʦ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʩʫʤʤʳ ʣʶʙʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʝʢʪʦʨʦʚ, ʜʦʙʘ-

ʚʠʤ ʥʘʧʨʠʤʝʨ, ʚʝʢʪʦʨ );( 21 sss= , ʠ ʨʝʟʫʣʴʪʘʪ ʧʦʥʷʪʝʥ: é 

ɽʩʣʠ ʨʝʯʴ ʠʜʸʪ ʦ ʚʝʢʪʦʨʘʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʦ ʚʩʸ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʪʦʣʴʢʦ ʜʦʙʘʚʠʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʘ. ɽʩʣʠ ʜʘʥʳ ʚʝʢʪʦʨʳ );;(),;;( 321321 wwwwvvvv == , ʪʦ ʠʭ ʩʫʤ-

ʤʦʡ ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨ é. 
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2) ʇʨʘʚʠʣʦ ʫʤʥʦʞʝʥʠʷ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ. ɽʱʸ ʧʨʦʱʝ! ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʝʢʪʦʨ 

);( 21 vvv=  ʫʤʥʦʞʠʪʴ ʥʘ ʯʠʩʣʦ l, ʥʫʞʥʦ ʢʘʞʜʫʶ ʢʦʦʨʜʠʥʘʪʫ ʜʘʥʥʦʛʦ ʚʝʢʪʦʨʘ ʫʤʥʦʞʠʪʴ 

ʥʘ ʯʠʩʣʦ l: 

é.  

ɼʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʝʢʪʦʨʘ );;( 321 vvvv=  ʧʨʘʚʠʣʦ ʪʘʢʦʝ ʞʝ: 

é 
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ɼʘʥʳ ʚʝʢʪʦʨʳ )2;1( -a  ʠ )3;2(b . ʅʘʡʪʠ baa +,2  ʠ ba-  

ʈʝʰʝʥʠʝ ʯʠʩʪʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ: 

)5;1()32;21()3;2()2;1(

)1;3()32;21()3;2()2;1(

)4;2()2;1(22

--=---=--=-

=+-+=+-=+

-=-=

ba

ba

a

 

ʆʪʚʝʪ: )5;1(),1;3(),4;2(2 --=-=+-= babaa  

ʏʝʨʪʝʞ ʚ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯʘʭ ʩʪʨʦʠʪʴ ʥʝ ʥʘʜʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʜʝʤʦʥ-

ʩʪʨʘʮʠʷ ʙʫʜʝʪ ʚʝʩʴʤʘ ʧʦʣʝʟʥʦʡ. ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʝʢʪʦʨʳ ʟʘʜʘʥʳ ʚ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʤ 

ʙʘʟʠʩʝ );( ji , ʪʦ ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʙʫʜʝʪ ʪʘʢʠʤ:  

 

ʂʦʣʴ ʩʢʦʨʦ ʨʝʯʴ ʠʜʝʪ ʪʦʣʴʢʦ ʦ ʚʝʢʪʦʨʘʭ, ʪʦ ʦʩʠ ʨʠʩʦʚʘʪʴ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ. ɼʦʩʪʘ-

ʪʦʯʥʦ ʥʘʯʝʨʪʠʪʴ ʙʘʟʠʩʥʳʝ ʚʝʢʪʦʨʳ, ʧʨʠʯʸʤ, ʛʜʝ ʫʛʦʜʥʦ. ʅʫ ʠ ʢʦʦʨʜʠʥʘʪʥʫʶ ʩʝʪʢʫ ʜʣʷ 

ʫʜʦʙʩʪʚʘ. ʂʘʢ ʚʠʜʠʪʝ, ʛʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʧʨʠʚʸʣ ʢ ʪʝʤ ʞʝ ʨʝʟʫʣʴʪʘʪʘʤ, ʯʪʦ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ. ɽʱʸ ʨʘʟ ʟʘʤʝʪʴʪʝ ʩʚʦʙʦʜʫ ʚʝʢʪʦʨʦʚ: ʣʶʙʫʶ ʠʟ ʪʨʸʭ çʢʦʥ-

ʩʪʨʫʢʮʠʡè ʤʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʚ ʣʶʙʫʶ ʪʦʯʢʫ ʧʣʦʩʢʦʩʪʠ. 
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ɼʣʷ ʚʝʢʪʦʨʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʦʛʠʯʥʳʝ ʚʳʢʣʘʜʢʠ. ʅʦ ʪʘʤ ʯʝʨ-

ʪʝʞʠ ʩʪʨʦʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʝʝ, ʧʦʵʪʦʤʫ ʦʛʨʘʥʠʯʫʩʴ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ (ʥʘ 

ʧʨʘʢʪʠʢʝ, ʩʦʙʩʪʚʝʥʥʦ, ʙʆʣʴʰʝʛʦ ʠ ʥʝ ʥʫʞʥʦ): 
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ɼʘʥʳ ʚʝʢʪʦʨʳ )7;4;0( -a  ʠ )1;9;7( -b . ʅʘʡʪʠ ba 23 -  ʠ ba 4+-  

ʈʝʰʝʥʠʝ: ʜʣʷ ʜʝʡʩʪʚʠʡ ʩ ʚʝʢʪʦʨʘʤʠ ʩʧʨʘʚʝʜʣʠʚ ʦʙʳʯʥʳʡ ʘʣʛʝʙʨʘʠʯʝʩʢʠʡ 

ʧʨʠʦʨʠʪʝʪ: ʩʥʘʯʘʣʘ ʫʤʥʦʞʘʝʤ, ʧʦʪʦʤ ʩʢʣʘʜʳʚʘʝʤ: 

)23;30;14()221);18(12;140(

)2;18;14()21;12;0()1;9;7(2)7;4;0(323

--=-----=

=---=---=- ba
 

)11;40;28()47;364;280(

)4;36;28()7;4;0()1;9;7(4)7;4;0(4

-=+--+=

=-+-=-+--=+- ba
 

ʆʪʚʝʪ: )11;40;28(4),23;30;14(23 -=+---=- baba  

ʀ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʥʷʪʥʳʡ ʧʨʠʤʝʨ ʩ ʚʝʢʪʦʨʘʤʠ ʥʘ ʧʣʦʩʢʦʩʪʠ: 
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ɼʘʥʳ ʚʝʢʪʦʨʳ )2;4(),0;2(),2;1( -- cba . ʅʘʡʪʠ cba
2

1
53 +-  ʠ bca 4)2(2 +--  

ü ɽʜʠʥʠʯʥʳʝ ʚʝʢʪʦʨʳ 

ɽʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ ï ʵʪʦ ʚʝʢʪʦʨ, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʚ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ 

ʨʘʚʥʘ ʝʜʠʥʠʮʝ. ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʩʘʤʠ ʢʦʦʨʜʠʥʘʪʥʳʝ ʚʝʢʪʦʨʳ )1;0(,)0;1( ji  ʠ )0;0;1(i , 

)1;0;0(),0;1;0( kj  ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʠʤ ʚʝʢʪʦʨʳ, ʥʘʧʨʠʤʝʨ: 

)0;1()0;1(1 -=Ö-=-i  

ʊʦ, ʯʪʦ ʠʭ ʜʣʠʥʘ ʨʘʚʥʘ ʝʜʠʥʠʮʝ, ʵʣʝʤʝʥʪʘʨʥʦ ʚʠʜʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦ ʯʝʨʪʝʞʘʤ, ʥʦ ʠ ʧʦ 

ʬʦʨʤʫʣʘʤ é. 

ɸ ʪʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʠʟʚʦʣʴʥʳʡ ʚʝʢʪʦʨ jvivv 21 +=  ʣʠʙʦ kvjvivv 321 ++=  ʠ 

ʧʦʩʪʘʚʠʤ ʟʘʜʘʯʫ ʥʘʡʪʠ ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ 0v , ʢʦʣʣʠʥʝʘʨʥʳʡ ʠʩʭʦʜʥʦʤʫ. ʊʘʢʠʭ ʚʝʢʪʦʨʦʚ 

ʙʫʜʝʪ ʜʚʘ. ʏʪʦʙʳ ʥʘʡʪʠ ʩʦʥʘʧʨʘʚʣʝʥʥʳʡ ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ ʥʫʞʥʦ ʢʘʞʜʫʶ ʢʦʦʨʜʠʥʘʪʫ 

ʚʝʢʪʦʨʘ v  ʨʘʟʜʝʣʠʪʴ ʥʘ ʝʛʦ ʜʣʠʥʫ: 

é ʣʠʙʦ ...0 ==
v

v
v , 

ʠʣʠ, ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ ï ʫʤʥʦʞʠʪʴ ʢʘʞʜʫʶ ʢʦʦʨʜʠʥʘʪʫ ʚʝʢʪʦʨʘ  v  ʥʘ 
v

1
. ʊʦ ʝʩʪʴ, 

ʜʝʣʝʥʠʝ ï ʵʪʦ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʫʤʥʦʞʝʥʠʷ (ʦʩʦʟʥʘʸʤ ʠ ʧʨʠʚʳʢʘʝʤ). ʇʨʦʪʠʚʦʧʦʣʦʞʥʦ 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ ʦʯʝʚʠʜʝʥ: 

...0 =-=-
v

v
v  ʣʠʙʦ ...1

0 i
v

v
v Ö-=  
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ʅʘʡʪʠ ʝʜʠʥʠʯʥʳʝ ʚʝʢʪʦʨʳ, ʢʦʣʣʠʥʝʘʨʥʳʝ ʚʝʢʪʦʨʘʤ ʘ) )1;2(-a , ʙ) )4;0;3( -b .  

ɺʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ. 

ʈʝʰʝʥʠʝ: ʘ) ʚʳʯʠʩʣʠʤ ʜʣʠʥʫ ʚʝʢʪʦʨʘ 5141)2( 22 =+=+-=a  ʠ ʥʘʡʜʸʤ ʩʦʥʘ-

ʧʨʘʚʣʝʥʥʳʡ ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ: 

...0 ==
a

a
a , ʦʪ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʟʥʘʤʝʥʘʪʝʣʝ (ʢʦʨʥʷ) ʪʫʪ ʦʙʳʯʥʦ ʥʝ ʠʟʙʘʚʣʷʶʪ-

ʩʷ. ʇʨʦʚʝʨʢʘ ʩʦʩʪʦʠʪ ʚ ʥʘʭʦʞʜʝʥʠʠ ʜʣʠʥʳ ʧʦʣʫʯʝʥʥʦʛʦ ʚʝʢʪʦʨʘ: 

11
5

5

5

1

5

4

5

1

5

2
22
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÷
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-=a , ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʨʠʪʴ. 

ɺʪʦʨʦʡ ʚʝʢʪʦʨ ʦʯʝʚʠʜʝʥ: jijia
5

1

5
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5

1

5

2
10 -=ö

÷

õ
æ
ç

å
+-Ö-=- , ʢʘʢ ʦʯʝʚʠʜʥʘ ʠ 

ʝʛʦ ʜʣʠʥʘ 10 =-a . 

ʆʪʚʝʪ: ö
÷

õ
æ
ç

å
--

5

1
;

5

2
... 0a  

ʇʦʪʨʝʙʥʦʩʪʴ ʥʘʡʪʠ ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ ʚʦʟʥʠʢʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘ-

ʯʘʭ, ʠ ʧʦʵʪʦʤʫ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʨʝʰʘʡʪʝ ʧʫʥʢʪ ʙ) ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.  

ü ɼʝʣʝʥʠʝ ʦʪʨʝʟʢʘ ʚ ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʈʘʩʩʤʦʪʨʠʤ ʧʘʨʫ ʪʦʯʝʢ BA,  (ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʘ) ʠ ʦʪʨʝʟʦʢ AB : 

 

ʏʪʦ ʙʫʜʝʤ ʩ ʥʠʤ ʜʝʣʘʪʴ? ʅʘ ʵʪʦ ʨʘʟ ʧʠʣʠʪʴ. ʊʦʯʢʦʡ M : 

 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʪʦʯʢʘ M  ʜʝʣʠʪ ʦʪʨʝʟʦʢ AB  ʊɸʂʀʄ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʪʨʝʟʦʢ AM  

ʚ ʜʚʘ ʨʘʟʘ ʢʦʨʦʯʝ ʦʪʨʝʟʢʘ BM. ɽʑɪ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʦʯʢʘ M  ʜʝʣʠʪ ʦʪʨʝʟʦʢ AB  ʚ 

ʦʪʥʦʰʝʥʠʠ 2:1  (çʦʜʠʥ ʢ ʜʚʫʤè), ʩʯʠʪʘʷ ʦʪ ʚʝʨʰʠʥʳ A . 

ʅʘ ʩʫʭʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʷʟʳʢʝ ʵʪʦʪ ʬʘʢʪ ʟʘʧʠʩʳʚʘʶʪ ʧʨʦʧʦʨʮʠʝʡ  2:1: =BMAM  

ʠʣʠ ʯʘʱʝ ʚ ʚʠʜʝ ʧʨʠʚʳʯʥʦʡ ʜʨʦʙʠ: 
2

1
=

BM

AM
. ʆʪʥʦʰʝʥʠʝ ʦʪʨʝʟʢʦʚ ʧʨʠʥʷʪʦ ʩʪʘʥʜʘʨʪʥʦ 

ʦʙʦʟʥʘʯʘʪʴ ʛʨʝʯʝʩʢʦʡ ʙʫʢʚʦʡ çʣʷʤʙʜʘè, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ: 
2

1
=l . 

ʇʨʦʧʦʨʮʠʶ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʠ ʚ ʜʨʫʛʦʤ ʧʦʨʷʜʢʝ: 2==
AM

BM
l  ï ʩʠʷ ʟʘʧʠʩʴ ʦʟʥʘʯʘ-

ʝʪ, ʯʪʦ ʦʪʨʝʟʦʢ BM  ʚ ʜʚʘ ʨʘʟʘ ʜʣʠʥʥʝʝ ʦʪʨʝʟʢʘ AM, ʥʦ ʢʘʢʦʛʦ-ʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʟʥʘ-

ʯʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʵʪʦ ʥʝ ʠʤʝʝʪ. ʄʦʞʥʦ ʪʘʢ, ʘ ʤʦʞʥʦ ʪʘʢ. 
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ʈʘʟʫʤʝʝʪʩʷ, ʦʪʨʝʟʦʢ ʣʝʛʢʦ ʨʘʟʜʝʣʠʪʴ ʚ ʢʘʢʦʤ-ʥʠʙʫʜʴ ʜʨʫʛʦʤ ʦʪʥʦʰʝʥʠʠ, ʠ ʚ ʢʘʯʝ-

ʩʪʚʝ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦʥʷʪʠʷ ʚʪʦʨʦʡ ʧʨʠʤʝʨ: 

 

ɿʜʝʩʴ ʩʧʨʘʚʝʜʣʠʚʦ ʩʦʦʪʥʦʰʝʥʠʝ: 
4

5
==

BM

AM
l . ɽʩʣʠ ʩʦʩʪʘʚʠʪʴ ʧʨʦʧʦʨʮʠʶ ʥʘʦʙʦ-

ʨʦʪ, ʪʦʛʜʘ ʧʦʣʫʯʘʝʤ: 
5

4
==

AM

BM
l . 

ʌʦʨʤʫʣʳ ʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ ʚ ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ: 

ɽʩʣʠ ʠʟʚʝʩʪʥʳ ʜʚʝ ʪʦʯʢʠ ʧʣʦʩʢʦʩʪʠ );(),;( BBAA yxByxA , ʪʦ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ 

);( MM yxM , ʢʦʪʦʨʘʷ ʜʝʣʠʪ ʦʪʨʝʟʦʢ AB  ʚ ʦʪʥʦʰʝʥʠʠ 
BM

AM
=l , ʚʳʨʘʞʘʶʪʩʷ ʬʦʨʤʫʣʘʤʠ: 
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1
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l+

+
= A

M

x
x  

ɺ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʩʣʫʯʘʝ );(),;;( BBBAAA zyxBzyxA  ʠ );;( MMM zyxM  ʜʦʙʘʚʣʷʝʪ-

ʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʘ: 

...,
1

...

l+

+
= A

M

x
x . 

ʆʪʢʫʜʘ ʚʟʷʣʠʩʴ ʜʘʥʥʳʝ ʬʦʨʤʫʣʳ? ɺ ʢʫʨʩʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʵʪʠ ʬʦʨʤʫʣʳ 

ʚʳʚʦʜʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʝʢʪʦʨʦʚ (ʢʫʜʘ ʞ ʪʝʧʝʨʴ ʙʝʟ ʥʠʭ? =)).  
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ʅʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ M , ʜʝʣʷʱʝʡ ʦʪʨʝʟʦʢ AB  ʚ ʦʪʥʦʰʝʥʠʠ 3:1 , ʝʩʣʠ ʠʟʚʝʩʪ-

ʥʳ ʪʦʯʢʠ )1;3(),3;5( --BA  

ʈʝʰʝʥʠʝ: ʧʦ ʫʤʦʣʯʘʥʠʶ, ʦʪʩʯʸʪ ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʧʝʨʚʦʛʦ ʢʦʥʮʘ ʦʪʨʝʟʢʘ: 
3
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BM

AM
l . 

ʇʦ ʬʦʨʤʫʣʘʤ ʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ ʚ ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʥʘʡʜʸʤ ʪʦʯʢʫ );( MM yxM : 
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ʆʪʚʝʪ: )2;3(M  

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʭʥʠʢʫ ʚʳʯʠʩʣʝʥʠʡ: ʩʥʘʯʘʣʘ ʥʫʞʥʦ ʦʪʜʝʣʴʥʦ ʚʳʯʠʩʣʠʪʴ 

ʯʠʩʣʠʪʝʣʴ ʠ ʦʪʜʝʣʴʥʦ ʟʥʘʤʝʥʘʪʝʣʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʯʘʩʪʦ (ʥʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ) ʧʦʣʫʯʘ-

ʝʪʩʷ ʪʨʸʭ- ʠʣʠ ʯʝʪʳʨʸʭʵʪʘʞʥʘʷ ʜʨʦʙʴ. ʇʦʩʣʝ ʵʪʦʛʦ ʠʟʙʘʚʣʷʝʤʩʷ ʦʪ ʤʥʦʛʦʵʪʘʞʥʦʩʪʠ ʜʨʦ-

ʙʠ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʐʢʦʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ) ʠ ʧʨʦʚʦʜʠʤ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʫʧʨʦʱʝʥʠʷ. 

http://mathprofi.com/knigi_i_kursy/angem.html
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ɺ ʟʘʜʘʯʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʪʨʦʠʪʴ ʯʝʨʪʝʞʘ, ʥʦ ʝʛʦ ʧʦʣʝʟʥʦ ʚʳʧʦʣʥʠʪʴ ʥʘ ʯʝʨʥʦʚʠʢʝ: 

é 

ï ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 
3

1
=

BM

AM
 ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥʦ, ʪʦ 

ʝʩʪʴ ʦʪʨʝʟʦʢ AM  ʚ ʪʨʠ ʨʘʟʘ ʢʦʨʦʯʝ ʦʪʨʝʟʢʘ BM. ɽʩʣʠ ʜʣʠʥʳ ʥʝ ʦʯʝʚʠʜʥʳ, ʪʦ ʦʪʨʝʟʢʠ ʚʩʝ-

ʛʜʘ ʤʦʞʥʦ ʪʫʧʦ ʠʟʤʝʨʠʪʴ ʦʙʳʯʥʦʡ ʣʠʥʝʡʢʦʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʠ ʚʪʦʨʦʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ: ʚ ʥʸʤ ʦʪʩʯʸʪ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʦʯʢʠ B  ʠ ʩʧʨʘ-

ʚʝʜʣʠʚʳʤ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ: 3
1

3
===

AM

BM
l  (ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʪʨʝʟʦʢ BM  ʚ ʪʨʠ ʨʘʟʘ 

ʜʣʠʥʥʝʝ ʦʪʨʝʟʢʘ AM ). ʇʦ ʬʦʨʤʫʣʘʤ ʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ ʚ ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ: 
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ʆʪʚʝʪ: )2;3(M  

ɿʘʤʝʪʴʪʝ, ʯʪʦ ʚ ʬʦʨʤʫʣʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʤʝʩʪʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ B  ʥʘ ʧʝʨʚʦʝ 

ʤʝʩʪʦ, ʧʦʩʢʦʣʴʢʫ ʤʘʣʝʥʴʢʠʡ ʪʨʠʣʣʝʨ ʥʘʯʠʥʘʣʩʷ ʠʤʝʥʥʦ ʩ ʥʝʸ. ʊʘʢʞʝ ʚʠʜʥʦ, ʯʪʦ ʚʪʦʨʦʡ 

ʩʧʦʩʦʙ ʨʘʮʠʦʥʘʣʴʥʝʝ ʚʚʠʜʫ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʅʦ ʚʩʸ-ʪʘʢʠ ʜʘʥʥʫʶ ʟʘʜʘʯʫ ʯʘʱʝ 

ʨʝʰʘʶʪ ʚ çʪʨʘʜʠʮʠʦʥʥʦʤè ʧʦʨʷʜʢʝ. ʊʘʢ, ʝʩʣʠ ʧʦ ʫʩʣʦʚʠʶ ʜʘʥ ʦʪʨʝʟʦʢ AB, ʪʦ ʧʨʝʜʧʦʣʘʛʘ-

ʝʪʩʷ, ʯʪʦ ʚʳ ʩʦʩʪʘʚʠʪʝ ʧʨʦʧʦʨʮʠʶ 
BM

AM
=l , ʝʩʣʠ ʜʘʥ ʦʪʨʝʟʦʢ FG, ʪʦ çʥʝʛʣʘʩʥʦè ʧʦʜʨʘ-

ʟʫʤʝʚʘʝʪʩʷ ʧʨʦʧʦʨʮʠʷ 
GM

FM
=l , ʠ ʪʘʢ ʜʘʣʝʝ.  
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ʘ) ʊʦʯʢʘ P  ʧʨʠʥʘʜʣʝʞʠʪ ʦʪʨʝʟʢʫ DH. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʪʨʝʟʦʢ DP ʚ ʜʚʘ ʨʘʟʘ ʜʣʠʥ-

ʥʝʝ ʦʪʨʝʟʢʘ HP. ʅʘʡʪʠ ʪʦʯʢʫ H, ʝʩʣʠ ö
÷

õ
æ
ç

å
2;

3

8
),4;2( PD . ɺʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ. 

ʙ) ɼʘʥʳ ʪʦʯʢʠ )3;6;5(),0;1;2( --- LK . ʅʘʡʪʠ ʪʦʯʢʫ M , ʜʝʣʷʱʫʶ ʦʪʨʝʟʦʢ KL  ʚ 

ʦʪʥʦʰʝʥʠʠ 5:2 . 

ʋʜʘʯʥʦʛʦ ʨʘʩʧʠʣʘ! 
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ü ʌʦʨʤʫʣʳ ʢʦʦʨʜʠʥʘʪ ʩʝʨʝʜʠʥʳ ʦʪʨʝʟʢʘ 

ʀ ʩʥʦʚʘ ʛʦʜʳ ʰʢʦʣʴʥʳʝ. ɿʘʜʘʯʘ ʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʯʘʩʪʠ ï ʵʪʦ ʯʘʩʪ-

ʥʳʡ ʩʣʫʯʘʡ ʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ ʚ ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ. ɼʚʫʨʫʯʥʘʷ ʧʠʣʘ ʨʘʙʦʪʘʝʪ ʩʘʤʳʤ ʜʝʤʦ-

ʢʨʘʪʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʠ ʢʘʞʜʦʤʫ ʩʦʩʝʜʫ ʟʘ ʧʘʨʪʦʡ ʜʦʩʪʘʸʪʩʷ ʧʦ ʦʜʠʥʘʢʦʚʦʡ ʧʘʣʢʝ: 

 

ɺ ʵʪʦʪ ʪʦʨʞʝʩʪʚʝʥʥʳʡ ʯʘʩ ʩʪʫʯʘʪ ʙʘʨʘʙʘʥʳ, ʧʨʠʚʝʪʩʪʚʫʷ ʟʥʘʤʝʥʘʪʝʣʴʥʫʶ ʧʨʦʧʦʨ-

ʮʠʶ 1
1
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BM

AM
l . ʀ ʦʙʱʠʝ ʬʦʨʤʫʣʳ 

l

l

l

l

+

Ö+
=

+

Ö+
=

1
,

1

BA
M

BA
M

yy
y

xx
x  ʯʫʜʝʩʥʳʤ ʦʙʨʘ-

ʟʦʤ ʧʨʝʦʙʨʘʞʘʶʪʩʷ ʚ ʥʝʯʪʦ ʟʥʘʢʦʤʦʝ  ʠ ʧʨʦʩʪʦʝ: 

...,
2

...
=

+
= M

A
M y

x
x  ï ʬʦʨʤʫʣʳ ʢʦʦʨʜʠʥʘʪ ʩʝʨʝʜʠʥʳ ʦʪʨʝʟʢʘ.  

ɼʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʩʣʫʯʘʷ ʩʧʨʘʚʝʜʣʠʚʘ ʦʯʝʚʠʜʥʘʷ ʘʥʘʣʦʛʠʷ. ɽʩʣʠ ʜʘʥʳ ʢʦʥʮʳ 

ʦʪʨʝʟʢʘ );(),;;( BBBAAA zyxBzyxA , ʪʦ ʢʦʦʨʜʠʥʘʪʳ ʝʛʦ ʩʝʨʝʜʠʥʳ M  ʚʳʨʘʞʘʶʪʩʷ ʬʦʨʤʫʣʘʤʠ 

...,
2

...+
= A

M

x
x  
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ʇʘʨʘʣʣʝʣʦʛʨʘʤʤ ABCD ʟʘʜʘʥ ʢʦʦʨʜʠʥʘʪʘʤʠ ʩʚʦʠʭ ʚʝʨʰʠʥ )4;4(),0;4( BA- , 

)2;1(),2;7( --DC  ʅʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʝʛʦ ʜʠʘʛʦʥʘʣʝʡ. 

ʇʝʨʝʜ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʶ ʚʩʧʦʤʥʠʪʴ ʦʩʥʦʚʥʳʝ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʠ ʠʭ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ (ʇʨʠʣʦʞʝʥʠʝ ʐʢʦʣʴʥʳʝ ʤʘʪʝʨʠʘʣ )r. 

ɾʝʣʘʶʱʠʝ ʤʦʛʫʪ ʚʳʧʦʣʥʠʪʴ ʯʝʨʪʸʞ, ʠ ʵʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʪʝʭ, ʢʪʦ ʢʘʧʠ-

ʪʘʣʴʥʦ ʟʘʙʳʣ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ʛʝʦʤʝʪʨʠʠ. 

ʇʦ ʠʟʚʝʩʪʥʦʤʫ ʩʚʦʡʩʪʚʫ, ʜʠʘʛʦʥʘʣʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ʩʚʦʝʡ ʪʦʯʢʦʡ ʧʝʨʝʩʝʯʝʥʠʷ 

);( OO yxO  ʜʝʣʷʪʩʷ ʧʦʧʦʣʘʤ, ʧʦʵʪʦʤʫ ʟʘʜʘʯʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. 

ʉʧʦʩʦʙ ʧʝʨʚʳʡ: ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʚʝʨʰʠʥʳ )2;7(),0;4( CA- . ʇʦ 

ʬʦʨʤʫʣʘʤ ʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ ʧʦʧʦʣʘʤ ʥʘʡʜʸʤ ʩʝʨʝʜʠʥʫ ʜʠʘʛʦʥʘʣʠ AC : 

1
2

20
...,

2

3

2

74
... =

+
===

+-
== OO yx  

ɺ ʨʝʟʫʣʴʪʘʪʝ: ö
÷

õ
æ
ç

å
1;

2

3
O  

ʉʧʦʩʦʙ ʚʪʦʨʦʡ: ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʚʝʨʰʠʥʳ )2;1(),4;4( --DB . ʇʦ 

ʬʦʨʤʫʣʘʤ ʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ ʧʦʧʦʣʘʤ ʥʘʡʜʸʤ ʩʝʨʝʜʠʥʫ ʜʠʘʛʦʥʘʣʠ BD : 

1
2

24
...,

2

3

2

14
... =

-
===

-
== OO yx  

ʆʪʚʝʪ: ö
÷

õ
æ
ç

å
1;

2

3
O  
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ʊʚʦʨʯʝʩʢʘʷ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 
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ʈʘʚʥʦʙʝʜʨʝʥʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʟʘʜʘʥ ʩʚʦʠʤʠ ʚʝʨʰʠʥʘʤʠ )1;0;1(),2;3;3( 21 --- AA , 

)0;2;4(3 -A . ʅʘʡʪʠ ʩʝʨʝʜʠʥʫ ʝʛʦ ʦʩʥʦʚʘʥʠʷ. 

éʯʪʦ ʪʘʢʦʝ ʨʘʚʥʦʙʝʜʨʝʥʥʳʡ ʠ ʦʩʥʦʚʘʥʠʝ? ï ʆʩʚʝʞʘʝʤ ʟʥʘʥʠʷ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ 

ʬʠʛʫʨʘʤ! ï ʵʪʦ ʢʠʪʘʡʩʢʦʝ ʥʘʧʦʤʠʥʘʥʠʝ  (ʇʨʠʣʦʞʝʥʠʝ ʐʢʦʣʴʥʳʝ ʄʘʪʝʨʠʘʣʳ).  

1.6. ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ 

ʉʣʦʞʝʥʠʝ ʚʝʢʪʦʨʦʚ, ʫʤʥʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦé. ɹʳʣʦ ʙʳ ʥʘʠʚʥʳʤ ʜʫʤʘʪʴ, ʯʪʦ 

ʵʪʦʡ ʚʩʸ. ʇʨʠʦʪʢʨʦʝʤ ʞʝ, ʥʘʢʦʥʝʮ, ʜʚʝʨʴ ʠ ʫʚʣʝʯʸʥʥʦ ʧʦʩʤʦʪʨʠʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ 

ʜʚʘ ʚʝʢʪʦʨʘ ʚʩʪʨʝʯʘʶʪ ʜʨʫʛ ʜʨʫʛʘé. ʅʠʞʝʩʣʝʜʫʶʱʠʝ ʧʦʥʷʪʠʷ, ʬʘʢʪʳ ʠ ʟʘʜʘʯʠ ʩʧʨʘʚʝʜ-

ʣʠʚʳ ʢʘʢ ʜʣʷ ʚʝʢʪʦʨʦʚ ʧʣʦʩʢʦʩʪʠ, ʪʘʢ ʠ ʜʣʷ ʚʝʢʪʦʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ: 

ü ʋʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ 

ɼʫʤʘʶ, ʚʩʝʤ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʵʪʦ ʪʘʢʦʝ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ: ʫʛʦʣ ʤʝʞʜʫ 

ʜʚʫʤʷ ʥʝʥʫʣʝʚʳʤʠ ʚʝʢʪʦʨʘʤʠ a  ʠ b  ï ʵʪʦ ʤʝʥʴʰʠʡ ʫʛʦʣ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʦʪʨʝʟʢʘʤʠ, ʦʪʣʦʞʝʥʥʳʤʠ ʦʪ ʦʜʥʦʡ ʪʦʯʢʠ: 

 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʟʥʘʯʦʢ ʫʛʣʘ Ï ʯʘʩʪʦ ʧʨʦʧʫʩʢʘʶʪ ʠ ʧʠʰʫʪ ʧʨʦʩʪʦ );( ba .  

ʋʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ );( baÏ  ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʦʪ 0 ʜʦ 180 ʛʨʘʜʫʩʦʚ (ʦʪ 

0 ʜʦ p ʨʘʜʠʘʥ) ʚʢʣʶʯʠʪʝʣʴʥʦ. ɸʥʘʣʠʪʠʯʝʩʢʠ ʜʘʥʥʳʡ ʬʘʢʪ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʜʚʦʡʥʦʛʦ 

ʥʝʨʘʚʝʥʩʪʚʘ: ¯¢Ï¢̄ 180);(0 ba  ʣʠʙʦ p¢Ï¢ );(0 ba  (ʚ ʨʘʜʠʘʥʘʭ).  

ü ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʉʢʘʣʷʨʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʜʚʫʭ ʚʝʢʪʦʨʦʚ a  ʠ b  ʥʘʟʳʚʘʝʪʩʷ ʏʀʉʃʆ, ʨʘʚʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʜʣʠʥ ʵʪʠʭ ʚʝʢʪʦʨʦʚ ʥʘ ʢʦʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʥʠʤʠ: 

é 

ɸʢʮʝʥʪʠʨʫʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: 

ʆʙʦʟʥʘʯʝʥʠʝ: ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʝʟ baÖ  ʠʣʠ ʧʨʦʩʪʦ ba .  

ʈʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʏʀʉʃʆʄ: ʫʤʥʦʞʘʝʪʩʷ ʚʝʢʪʦʨ ʥʘ ʚʝʢʪʦʨ, ʘ ʧʦʣʫ-

ʯʘʝʪʩʷ ʯʠʩʣʦ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʜʣʠʥʳ ʚʝʢʪʦʨʦʚ ba ,  ï ʵʪʦ ʯʠʩʣʘ, ʢʦʩʠʥʫʩ ʫʛʣʘ ï ʯʠʩ-

ʣʦ, ʪʦ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʝ é  ʪʦʞʝ ʙʫʜʝʪ ʯʠʩʣʦʤ. 
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ʉʨʘʟʫ ʧʘʨʘ ʨʘʟʤʠʥʦʯʥʳʭ ʧʨʠʤʝʨʦʚ: 
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ʅʘʡʪʠ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ a  ʠ b, ʝʩʣʠ 
6

);(,5,2
p
=Ï== baba  

ʈʝʰʝʥʠʝ: ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ é. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ: 

35
2

3
10

6
cos52);(cos =Ö=ÖÖ=ÏÖÖ=
p

bababa  

ʆʪʚʝʪ: 35=ba  

ɿʥʘʯʝʥʠʷ ʢʦʩʠʥʫʩʘ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʪʘʙʣʠʮʝ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 

ʊʨʠʛʦʥʦʤʝʪʨʠʷ), ʘ ʝʩʣʠ ʥʫʞʥʦʛʦ ʟʥʘʯʝʥʠʷ ʪʘʤ ʥʝʪ, ʪʦ ʠʩʧʦʣʴʟʫʡʪʝ ʢʘʣʴʢʫʣʷʪʦʨ. 

ʏʠʩʪʦ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʙʝʟʨʘʟʤʝʨʥʦ, ʪʦ ʝʩʪʴ 

ʨʝʟʫʣʴʪʘʪ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 35 , ʧʨʦʩʪʦ ʯʠʩʣʦ ʠ ʚʩʸ. ʉ ʪʦʯʢʠ ʞʝ ʟʨʝʥʠʷ ʟʘʜʘʯ ʬʠʟʠʢʠ ʩʢʘ-

ʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʩʝʛʜʘ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ, ʪʦ ʝʩʪʴ ʧʦʩʣʝ ʨʝ-

ʟʫʣʴʪʘʪʘ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʪʫ ʠʣʠ ʠʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ. ʂʘʥʦʥʠʯʥʳʡ ʧʨʠʤʝʨ ï ʵʪʦ ʚʳ-

ʯʠʩʣʝʥʠʝ ʨʘʙʦʪʳ ʩʠʣʳ );cos( sFsFA ÖÖ= . ʈʘʙʦʪʘ ʩʠʣʳ ʠʟʤʝʨʷʝʪʩʷ ʚ ɼʞʦʫʣʷʭ, ʧʦʵʪʦʤʫ, 

ʠ ʦʪʚʝʪ ʟʘʧʠʰʝʪʩʷ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʦ, ʥʘʧʨʠʤʝʨ, ɼʞ35 . 
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ʅʘʡʪʠ dc , ʝʩʣʠ 2,3 == dc , ʘ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʨʘʚʝʥ ¯135 . 

ʕʪʦ ʧʨʠʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

ü ʋʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʠ ʟʥʘʢ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ɺ ɿʘʜʘʯʝ 15 ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʣʫʯʠʣʦʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʘ ʚ ɿʘʜʘʯʝ 16 ï 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ. ɺʳʷʩʥʠʤ, ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʟʥʘʢ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʉʤʦʪʨʠʤ ʥʘ 

ʥʘʰʫ ʬʦʨʤʫʣʫ: é. ɼʣʠʥʳ ʥʝʥʫʣʝʚʳʭ ʚʝʢʪʦʨʦʚ ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʴʥʳ: 0,0 >> ba , ʧʦ-

ʵʪʦʤʫ ʟʥʘʢ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʪʦʣʴʢʦ ʦʪ ʟʥʘʯʝʥʠʷ ʢʦʩʠʥʫʩʘ: 

1) ɽʩʣʠ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʦʩʪʨʳʡ: 
2

);(0
p
<Ï< ba   (ʦʪ 0 ʜʦ 90 ʛʨʘʜʫʩʦʚ), ʪʦ 

0);(cos >Ï ba , ʠ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʙʫʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤ: 0>ba . ʆʩʦʙʳʡ ʩʣʫ-

ʯʘʡ: ʝʩʣʠ ʚʝʢʪʦʨʳ ʩʦʥʘʧʨʘʚʣʝʥʳ, ʪʦ ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ ʩʯʠʪʘʝʪʩʷ ʥʫʣʝʚʳʤ 0);( =Ï ba , ʠ 

ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʪʘʢʞʝ ʙʫʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤ. ʇʦʩʢʦʣʴʢʫ 10cos =, ʪʦ ʬʦʨʤʫʣʘ 

ʫʧʨʦʱʘʝʪʩʷ: é. 

2) ɽʩʣʠ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʫʧʦʡ: p
p

<Ï< );(
2

ba   (ʦʪ 90 ʜʦ 180 ʛʨʘʜʫʩʦʚ), ʪʦ 

0);(cos <Ï ba , ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ: 0<ba . ʆʩʦ-

ʙʳʡ ʩʣʫʯʘʡ: ʝʩʣʠ ʚʝʢʪʦʨʳ ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ, ʪʦ ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ ʩʯʠʪʘʝʪʩʷ 

ʨʘʟʚʸʨʥʫʪʳʤ: p=Ï );( ba  (180 ʛʨʘʜʫʩʦʚ). ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʟʜʝʩʴ ʪʦʞʝ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ 1cos -=p . 
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ʉʧʨʘʚʝʜʣʠʚʳ ʠ ʦʙʨʘʪʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ: 

ɽʩʣʠ 0>ba , ʪʦ ʫʛʦʣ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʦʩʪʨʳʡ, ʢʘʢ ʚʘʨʠʘʥʪ, ʚʝʢʪʦʨʳ ʩʦ-

ʥʘʧʨʘʚʣʝʥʳ. ɽʩʣʠ 0<ba , ʪʦ ʫʛʦʣ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʪʫʧʦʡ, ʢʘʢ ʚʘʨʠʘʥʪ, ʚʝʢʪʦʨʳ 

ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ. 

ʅʦ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʝʪʠʡ ʩʣʫʯʘʡ: 

3) ɽʩʣʠ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʧʨʷʤʦʡ: 
2

);(
p
=Ï ba  (90 ʛʨʘʜʫʩʦʚ), ʪʦ 0

2
cos =
p

 ʠ 

ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʚʥʦ ʥʫʣʶ: 0=ba . ʆʙʨʘʪʥʦʝ ʪʦʞʝ ʚʝʨʥʦ: ʝʩʣʠ 0=ba , ʪʦ 

2
);(
p
=Ï ba . ʂʦʤʧʘʢʪʥʦ ʫʪʚʝʨʞʜʝʥʠʝ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʪʘʢ: ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ 

ʚʝʢʪʦʨʦʚ ʨʘʚʥʦ ʥʫʣʶ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʜʘʥʥʳʝ ʚʝʢʪʦʨʳ ʦʨʪʦʛʦʥʘʣʴʥʳ. 

ʂʦʨʦʪʢʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʟʘʧʠʩʴ: é (ʪ.ʝ. ʠʟ ʦʜʥʦʛʦ ʩʣʝʜʫʝʪ ʜʨʫʛʦʝ). 

ʊʨʝʪʠʡ ʩʣʫʯʘʡ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʩʥʠʪʴ, ʦʨʪʦʛʦʥʘʣʴʥʳ ʚʝʢʪʦʨʳ ʠʣʠ ʥʝʪ. 

ü ʉʢʘʣʷʨʥʳʡ ʢʚʘʜʨʘʪ ʚʝʢʪʦʨʘ 

ɺʝʨʥʸʤʩʷ ʢ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʜʚʘ ʚʝʢʪʦʨʘ ʩʦʥʘʧʨʘʚʣʝʥʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʛʦʣ ʤʝʞʜʫ 

ʥʠʤʠ ʨʘʚʝʥ ʥʫʣʶ, 10cos =, ʠ ʬʦʨʤʫʣʘ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

baba Ö= . 

ɸ ʯʪʦ ʙʫʜʝʪ, ʝʩʣʠ ʚʝʢʪʦʨ a  ʫʤʥʦʞʠʪʴ ʥʘ ʩʘʤʦʛʦ ʩʝʙʷ? ʇʦʥʷʪʥʦ, ʯʪʦ ʚʝʢʪʦʨ ʩʦʥʘ-

ʧʨʘʚʣʝʥ ʩʘʤ ʩ ʩʦʙʦʡ, ʧʦʵʪʦʤʫ ʧʦʣʴʟʫʝʤʩʷ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʫʧʨʦʱʝʥʥʦʡ ʬʦʨʤʫʣʦʡ: 

aaaa Ö=  ʠʣʠ é 

ʏʠʩʣʦ aa  ʥʘʟʳʚʘʝʪʩʷ ʩʢʘʣʷʨʥʳʤ ʢʚʘʜʨʘʪʦʤ ʚʝʢʪʦʨʘ a, ʠ ʦʙʦʟʥʘʯʘʪʩʷ ʢʘʢ 2a . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʢʘʣʷʨʥʳʡ ʢʚʘʜʨʘʪ ʚʝʢʪʦʨʘ a  ʨʘʚʝʥ ʢʚʘʜʨʘʪʫ ʜʣʠʥʳ ʜʘʥʥʦʛʦ ʚʝʢ-

ʪʦʨʘ: é 

ʀʟ ʵʪʦʛʦ ʨʘʚʝʥʩʪʚʘ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʣʠʥʳ ʚʝʢʪʦʨʘ: 

é 

ʇʦʢʘ ʦʥʘ ʢʘʞʝʪʩʷ ʤʘʣʦʧʦʥʷʪʥʦʡ, ʥʦ ʟʘʜʘʯʠ ʧʘʨʘʛʨʘʬʘ ʚʩʸ ʨʘʩʩʪʘʚʷʪ ʥʘ ʩʚʦʠ ʤʝʩʪʘ. 

ʀ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘʤ ʪʘʢʞʝ ʧʦʪʨʝʙʫʶʪʩʷ  

ü ʩʚʦʡʩʪʚʘ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ɼʣʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʚʝʢʪʦʨʦʚ cba ,,  ʠ ʣʶʙʦʛʦ ʯʠʩʣʘ l ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ 

ʩʚʦʡʩʪʚʘ: 

1) abba =  ï ʧʝʨʝʤʝʩʪʠʪʝʣʴʥʳʡ ʠʣʠ ʢʦʤʤʫʪʘʪʠʚʥʳʡ ʟʘʢʦʥ  

2) cbcacba +=+ )(  ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʠʣʠ ʜʠʩʪʨʠʙʫʪʠʚʥʳʡ ʟʘʢʦʥ ʩʢʘʣʷʨʥʦ-

ʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʇʦʧʨʦʩʪʫ, ʤʦʞʥʦ ʨʘʩʢʨʳʚʘʪʴ ʩʢʦʙʢʠ. 

3) )()( baba ll =Ö  ï ʩʦʯʝʪʘʪʝʣʴʥʳʡ ʠʣʠ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʟʘʢʦʥ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʥʦʞʠʪʝʣʷ (ʢʦʥʩʪʘʥʪʫ ʤʦʞʥʦ ʚʳʥʝʩʪʠ ʠʟ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ) 
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ɿʘʯʘʩʪʫʶ ʚʩʝʚʦʟʤʦʞʥʳʝ ʩʚʦʡʩʪʚʘ (ʢʦʪʦʨʳʝ ʝʱʸ ʠ ʜʦʢʘʟʳʚʘʪʴ ʥʘʜʦ!) ʚʦʩʧʨʠʥʠʤʘ-

ʶʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʢʘʢ ʥʝʥʫʞʥʳʡ ʭʣʘʤ, ʢʦʪʦʨʳʡ ʣʠʰʴ ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʫʙʨʠʪʴ ʠ ʩʨʘʟʫ ʧʦʩʣʝ 

ʵʢʟʘʤʝʥʘ ʙʣʘʛʦʧʦʣʫʯʥʦ ʟʘʙʳʪʴ. ʂʘʟʘʣʦʩʴ ʙʳ, ʯʝʛʦ ʪʫʪ ʚʘʞʥʦʛʦ ï ʚʩʝ ʠ ʪʘʢ ʩ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ 

ʟʥʘʶʪ, ʯʪʦ ʦʪ ʧʝʨʝʩʪʘʥʦʚʢʠ ʤʥʦʞʠʪʝʣʝʡ ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʝ ʤʝʥʷʝʪʩʷ: abba = . ɼʦʣʞʝʥ 

ʧʨʝʜʦʩʪʝʨʝʯʴ, ʚ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ ʩ ʧʦʜʦʙʥʳʤ ʧʦʜʭʦʜʦʤ ʣʝʛʢʦ çʥʘʣʦʤʘʪʴ ʜʨʦʚè. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʧʝʨʝʤʝʩʪʠʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʥʝ ʷʚʣʷʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤ ʜʣʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ 

ʤʘʪʨʠʮ. ʅʝʚʝʨʥʦ ʦʥʦ ʠ ʜʣʷ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʦʚ. ʇʦʵʪʦʤʫ, ʚ ʣʶʙʳʝ ʩʚʦʡ-

ʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʘʤ ʚʩʪʨʝʪʷʪʩʷ, ʢʘʢ ʤʠʥʠʤʫʤ, ʥʫʞʥʦ ʚʥʠʢʘʪʴ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ 

ʤʦʞʥʦ ʜʝʣʘʪʴ, ʘ ʯʝʛʦ ʥʝʣʴʟʷ. 

ɿʘʜʘʯʘ 17 

ʅʘʡʪʠ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ bac +-= 2  ʠ bad -= , ʝʩʣʠ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ 
4

);(,8,24
p
=Ï== baba  

ʈʝʰʝʥʠʝ: ʩʥʘʯʘʣʘ ʧʨʦʷʩʥʠʤ ʩʠʪʫʘʮʠʶ ʩ ʚʝʢʪʦʨʦʤ bac +-= 2 . ʏʪʦ ʵʪʦ ʚʦʦʙʱʝ ʪʘ-

ʢʦʝ? ʉʫʤʤʘ ʚʝʢʪʦʨʦʚ a2-  ʠ b  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʝʢʪʦʨ, ʢʦʪʦʨʳʡ 

ʠ ʦʙʦʟʥʘʯʝʥ ʯʝʨʝʟ c . ʊʘʢʘʷ ʞʝ ʠʩʪʦʨʠʷ ʩ ʚʝʢʪʦʨʦʤ d  ï ʵʪʦ ʩʫʤʤʘ ʚʝʢʪʦʨʦʚ a  ʠ b-  

ʀʪʘʢ, ʧʦ ʫʩʣʦʚʠʶ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ dc . ʇʦ ʠʜʝʝ, ʥʫʞʥʦ 

ʧʨʠʤʝʥʠʪʴ ʨʘʙʦʯʫʶ ʬʦʨʤʫʣʫ é, ʥʦ ʙʝʜʘ ʚ ʪʦʤ, ʯʪʦ ʥʘʤ ʥʝʠʟʚʝʩʪʥʳ ʜʣʠʥʳ ʚʝʢʪʦʨʦʚ dc,  

ʠ ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ. ɿʘʪʦ ʚ ʫʩʣʦʚʠʠ ʜʘʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʚʝʢʪʦʨʦʚ ba, , ʧʦ-

ʵʪʦʤʫ ʤʳ ʧʦʡʜʸʤ ʜʨʫʛʠʤ ʧʫʪʸʤ: 

3264
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2
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(1) ʇʦʩʪʘʚʣʷʝʤ ʚʳʨʘʞʝʥʠʷ ʚʝʢʪʦʨʦʚ dc, . 

(2) ʀʩʧʦʣʴʟʫʷ ʜʠʩʪʨʠʙʫʪʠʚʥʦʝ ʩʚʦʡʩʪʚʦ, ʨʘʩʢʨʳʚʘʝʤ ʩʢʦʙʢʠ ʧʦ ʧʨʘʚʠʣʫ ʫʤʥʦʞʝʥʠʷ 

ʤʥʦʛʦʯʣʝʥʦʚ: ʯʪʦʙʳ ʫʤʥʦʞʠʪʴ ʤʥʦʛʦʯʣʝʥ ʥʘ ʤʥʦʛʦʯʣʝʥ ʥʫʞʥʦ ʢʘʞʜʳʡ ʯʣʝʥ ʦʜʥʦʛʦ ʤʥʦ-

ʛʦʯʣʝʥʘ ʫʤʥʦʞʠʪʴ ʥʘ ʢʘʞʜʳʡ ʯʣʝʥ ʜʨʫʛʦʛʦ ʤʥʦʛʦʯʣʝʥʘ.   

(3) ɺ ʧʝʨʚʦʤ ʠ ʧʦʩʣʝʜʥʝʤ ʩʣʘʛʘʝʤʦʤ ʢʦʤʧʘʢʪʥʦ ʟʘʧʠʩʳʚʘʝʤ ʩʢʘʣʷʨʥʳʝ ʢʚʘʜʨʘʪʳ 

ʚʝʢʪʦʨʦʚ: 22, bbbaaa =Ö=Ö . ɺʦ ʚʪʦʨʦʤ ʩʣʘʛʘʝʤʦʤ ʠʩʧʦʣʴʟʫʝʤ ʧʝʨʝʩʪʘʥʦʚʦʯʥʦʩʪʴ ʩʢʘ-

ʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ: baab Ö=Ö . 

(4) ʇʨʠʚʦʜʠʤ ʧʦʜʦʙʥʳʝ ʩʣʘʛʘʝʤʳʝ: bababa 32 =Ö+Ö . 

(5) ɺ ʧʝʨʚʦʤ ʩʣʘʛʘʝʤʦʤ ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ ʩʢʘʣʷʨʥʦʛʦ ʢʚʘʜʨʘʪʘ 
22 aa = . ɺ ʧʦ-

ʩʣʝʜʥʝʤ ʩʣʘʛʘʝʤʦʤ ʨʘʙʦʪʘʝʪ ʪʘ ʞʝ ʰʪʫʢʘ: 
22 bb = . ɺʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʨʘʩʢʣʘʜʳʚʘʝʤ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʫʣʝ é. 

http://mathprofi.com/knigi_i_kursy/angem.html
http://mathprofi.ru/deistviya_s_matricami.html
http://mathprofi.ru/deistviya_s_matricami.html
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(6) ʇʦʜʩʪʘʚʣʷʝʤ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 
4

);(,8,24
p
=Ï== baba  ʠ ɺʅʀʄɸʊɽʃʔʅʆ 

ʧʨʦʚʦʜʠʤ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. 

ʆʪʚʝʪ: 32-=dc  

ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʦʥʩʪʘʪʠʨʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫʛʦʣ 

ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ dc,  ʷʚʣʷʝʪʩʷ ʪʫʧʳʤ. 

ɿʘʜʘʯʘ ʪʠʧʦʚʘʷ, ʚʦʪ ʧʨʠʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 

ɿʘʜʘʯʘ 18 

ʅʘʡʪʠ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ bac 2+-=  ʠ bad +-= , ʝʩʣʠ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ 
6

);(,32,4
p
=Ï== baba . 

ʊʝʧʝʨʴ ʝʱʸ ʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʝ ʟʘʜʘʥʠʝ, ʢʘʢ ʨʘʟ ʥʘ ʥʦʚʫʶ ʬʦʨʤʫʣʫ ʜʣʠʥʳ ʚʝʢ-

ʪʦʨʘ 2aa = . ʆʙʦʟʥʘʯʝʥʠʷ ʪʫʪ ʙʫʜʫʪ ʩʦʚʧʘʜʘʪʴ, ʧʦʵʪʦʤʫ ʜʣʷ ʷʩʥʦʩʪʠ ʷ ʧʝʨʝʧʠʰʫ ʝʸ ʩ 

ʜʨʫʛʦʡ ʙʫʢʚʦʡ: 2vv =  

ɿʘʜʘʯʘ 19 

ʅʘʡʪʠ ʜʣʠʥʫ ʚʝʢʪʦʨʘ bac 3+-= , ʝʩʣʠ 
3

);(,2,3
p
=Ï== baba . 

ʉʥʘʯʘʣʘ ʨʝʰʝʥʠʝ, ʟʘʪʝʤ ʢʦʤʤʝʥʪʘʨʠʠ: 

332736
2

1
36929

3
cos2363

...)3(3

22

)3(
2

)2()1(

==+Ö-=Ö+ÖÖÖ-=

==+-=+-=

p

babac

 

(1) ʇʦʩʪʘʚʣʷʝʤ ʚʳʨʘʞʝʥʠʝ ʚʝʢʪʦʨʘ c . 

(2) ʀʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ ʜʣʠʥʳ: 2vv = , ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʚʝʢʪʦʨʘ çʚʵè ʫ ʥʘʩ 

ʚʳʩʪʫʧʘʝʪ ʮʝʣʦʝ ʚʳʨʘʞʝʥʠʝ ba 3+- .  

(3) ʀʩʧʦʣʴʟʫʝʤ ʰʢʦʣʴʥʫʶ ʬʦʨʤʫʣʫ ʢʚʘʜʨʘʪʘ ʩʫʤʤʳ 222 2)( bababa ++=+ : 

é  ï ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʢʘʢ ʦʥʘ ʟʜʝʩʴ ʣʶʙʦʧʳʪʥʦ ʩʨʘʙʦʪʘʣʘ, ʬʘʢʪʠʯʝʩʢʠ ʵʪʦ ʢʚʘʜʨʘʪ ʨʘʟ-

ʥʦʩʪʠ 222 2)( bababa +-=- , ʠ, ʧʦ ʩʫʪʠ, ʪʘʢ ʦʥʦ ʠ ʝʩʪʴ. ʇʝʨʝʩʪʘʚʠʤ ʚʝʢʪʦʨʳ ʤʝʩʪʘʤʠ: 

2222 69)3()3( abababba +-=-=+-  ï ʧʦʣʫʯʠʣʦʩʴ ʪʦ ʞʝ ʩʘʤʦʝ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʧʝ-

ʨʝʩʪʘʥʦʚʢʠ ʩʣʘʛʘʝʤʳʭ.   

(4) ɼʘʣʴʥʝʡʰʝʝ ʫʞʝ ʟʥʘʢʦʤʦ ʠʟ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʟʘʜʘʯ. 

ʆʪʚʝʪ: ʝʜ.5,20ʝʜ.33 º=c  

ʂʦʣʴ ʩʢʦʨʦ ʨʝʯʴ ʰʣʘ ʦ ʜʣʠʥʝ, ʪʦ ʥʝ ʟʘʙʳʚʘʝʤ ʫʢʘʟʘʪʴ ʨʘʟʤʝʨʥʦʩʪʴ ï çʝʜʠʥʠʮʳè. 
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ɿʘʜʘʯʘ 20 

ʅʘʡʪʠ ʜʣʠʥʫ ʚʝʢʪʦʨʘ bac += , ʝʩʣʠ 
3

2
);(,10,5
p

=Ï== baba . 

ʕʪʦ ʧʨʠʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ.  

ʇʨʦʜʦʣʞʘʝʤ ʚʳʞʠʤʘʪʴ ʧʦʣʝʟʥʳʝ ʚʝʱʠ ʠʟ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠ:̫ 

ü ʅʘʭʦʞʜʝʥʠʝ ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ 

ʉʥʦʚʘ ʧʦʩʤʦʪʨʠʤ ʥʘ ʥʘʰʫ ʬʦʨʤʫʣʫ é. ʇʦ ʧʨʘʚʠʣʫ ʧʨʦʧʦʨʮʠʠ ʩʙʨʦʩʠʤ ʜʣʠʥʳ ʚʝʢ-

ʪʦʨʦʚ ʚ ʟʥʘʤʝʥʘʪʝʣʴ ʣʝʚʦʡ ʯʘʩʪʠ: 

 

é, ʘ ʯʘʩʪʠ ʧʦʤʝʥʷʝʤ ʤʝʩʪʘʤʠ: 

 

 é 

 

ɺ ʯʸʤ ʩʤʳʩʣ ʵʪʦʡ ʬʦʨʤʫʣʳ? ɽʩʣʠ ʠʟʚʝʩʪʥʳ ʜʣʠʥʳ ʜʚʫʭ ʚʝʢʪʦʨʦʚ ʠ ʠʭ ʩʢʘʣʷʨʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ, ʪʦ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʢʦʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʚʝʢʪʦʨʘʤʠ, ʘ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʠ ʩʘʤ ʫʛʦʣ ï ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ arccos...);( =Ï ba . 

ɿʘʜʘʯʘ 21 

ʅʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ a  ʠ b, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ 8,22,4 === baba . 

ʈʝʰʝʥʠʝ: ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ: 

2

2

22

2

2

1
...);(cos =

Ö
===Ï ba  

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʚʳʯʠʩʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʠʸʤ ï ʫʩʪʨʘ-

ʥʝʥʠʝ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʟʥʘʤʝʥʘʪʝʣʝ. ɺ ʮʝʣʷʭ ʫʩʪʨʘʥʝʥʠʷ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʷ ʜʦʤʥʦ-

ʞʠʣ ʯʠʩʣʠʪʝʣʴ ʠ ʟʥʘʤʝʥʘʪʝʣʴ ʥʘ 2 . 

ʀʪʘʢ, ʝʩʣʠ 
2

2
);(cos =Ï ba , ʪʦ 

42

2
arccos);(

p
==Ï ba  

ɿʥʘʯʝʥʠʷ ʦʙʨʘʪʥʳʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʤʦʞʥʦ ʥʘʭʦʜʠʪʴ ʧʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʪʘʙʣʠʮʝ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʊʨʠʛʦʥʦʤʝʪʨʠʷ). ʅʦ ʛʦʨʘʟʜʦ 

ʯʘʱʝ ʧʦʷʚʣʷʝʪʩʷ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʥʝʫʢʣʶʞʠʡ ʤʝʜʚʝʜʴ ʚʨʦʜʝ 
17

5
arccos , ʠ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʧʨʠ-

ʭʦʜʠʪʩʷ ʥʘʭʦʜʠʪʴ ʧʨʠʙʣʠʞʝʥʥʦ, ʠʩʧʦʣʴʟʫʷ ʢʘʣʴʢʫʣʷʪʦʨ.  

ʆʪʚʝʪ: ¯==Ï 45ʨʘʜ.
4

);(
p

ba  

ʆʧʷʪʴ ï ʥʝ ʟʘʙʳʚʘʝʤ ʫʢʘʟʳʚʘʪʴ ʨʘʟʤʝʨʥʦʩʪʴ, ʨʘʜʠʘʥʳ ʠ ʛʨʘʜʫʩʳ. ʃʠʯʥʦ ʷ, ʯʪʦ-

ʙʳ ʟʘʚʝʜʦʤʦ çʩʥʷʪʴ ʚʩʝ ʚʦʧʨʦʩʳè, ʧʨʝʜʧʦʯʠʪʘʶ ʫʢʘʟʳʚʘʪʴ ʠ ʪʦ, ʠ ʪʦ (ʝʩʣʠ ʧʦ ʫʩʣʦʚʠʶ, 

ʢʦʥʝʯʥʦ, ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʦʪʚʝʪ ʪʦʣʴʢʦ ʚ ʨʘʜʠʘʥʘʭ ʠʣʠ ʪʦʣʴʢʦ ʚ ʛʨʘʜʫʩʘʭ). 
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ʊʝʧʝʨʴ ʚʳ ʩʤʦʞʝʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʟʘʜʘʥʠʝʤ: 

ɿʘʜʘʯʘ 22 

ɼʘʥʳ 4,3 == ba  ï ʜʣʠʥʳ ʚʝʢʪʦʨʦʚ a , b  ʠ ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ 
3

);(
p
=Ï ba . ʅʘʡʪʠ 

ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ bac 32 +-= , bad 34 -= . 

ʈʘʟʙʝʨʸʤ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ: 

1) ʇʦ ʫʩʣʦʚʠʶ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ c  ʠ d , ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ 
dc

dc
dc

Ö
=Ï );(cos . 

2) ʅʘʭʦʜʠʤ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ dc  (ʩʤ. ɿʘʜʘʯʠ 18-19). 

3) ʅʘʭʦʜʠʤ ʜʣʠʥʫ ʚʝʢʪʦʨʘ c  ʠ ʜʣʠʥʫ ʚʝʢʪʦʨʘ d  (ʩʤ. ɿʘʜʘʯʠ 20-21). 

4) ʂʦʥʮʦʚʢʘ ʨʝʰʝʥʠʷ ʩʦʚʧʘʜʘʝʪ ʩ ɿʘʜʘʯʝʡ 22. 

ʂʨʘʪʢʦʝ ʨʝʰʝʥʠʝ ʠ ʦʪʚʝʪ ʚ ʢʦʥʮʝ ʢʥʠʛʠ. 

ü ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

ʇʦʚʝʩʪʚʦʚʘʥʠʝ ʦʧʷʪʴ ʧʦʡʜʸʪ ʧʘʨʘʣʣʝʣʴʥʦ ï ʠ ʜʣʷ ʚʝʢʪʦʨʦʚ ʧʣʦʩʢʦʩʪʠ, ʠ ʜʣʷ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ: 

ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ );( 21 vvv  ʠ );( 21 www , ʟʘʜʘʥʥʳʭ ʚ ʦʨʪʦʥʦʨʤʠ-

ʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ );( ji , ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ  é 

ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ );;(),;;( 321321 wwwwvvvv , ʟʘʜʘʥʥʳʭ ʚ ʦʨʪʦ-

ʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ );;( kji , ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ é 

ʊʦ ʝʩʪʴ, ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʚʥʦ ʩʫʤʤʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

é. 

ɿʘʜʘʯʘ 23 

ʅʘʡʪʠ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ: 

ʘ) )5;2( -a  ʠ )0;1(-b  

ʙ) AB  ʠ AC, ʝʩʣʠ ʜʘʥʳ ʪʦʯʢʠ )0;4;4(),2;1;0(),3;1;1( --- CBA  

ʈʝʰʝʥʠʝ:  

ʘ) ɿʜʝʩʴ ʜʘʥʳ ʚʝʢʪʦʨʳ ʧʣʦʩʢʦʩʪʠ. ʇʦ ʬʦʨʤʫʣʝ é: 

2020)5()1(2 -=+-=Ö-+-Ö=ba  

ʂ ʩʣʦʚʫ, ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʣʫʯʠʣʦʩʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʘ ʟʥʘʯʠʪ, ʫʛʦʣ ʤʝʞʜʫ 

ʜʘʥʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʪʫʧʦʡ. ʇʳʪʣʠʚʳʝ ʫʤʳ ʤʦʛʫʪ ʦʪʣʦʞʠʪʴ ʥʘ ʧʣʦʩʢʦʩʪʠ ʚʝʢʪʦʨʳ ba,  ʦʪ 

ʦʜʥʦʡ ʪʦʯʢʠ, ʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʘʢ. 
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ʙ) ɸ ʪʫʪ ʨʝʯʴ ʠʜʸʪ ʦ ʪʦʯʢʘʭ ʠ ʚʝʢʪʦʨʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʉʥʘʯʘʣʘ ʥʘʡʜʸʤ ʚʝʢʪʦʨʳ: 

)3;3;3()30);1(4;14(

)5;2;1()32);1(1;10(

--=-----

--=-----

AʉAʉ

ABAB
  

ʅʘʜʝʶʩʴ, ʵʪʘ ʧʨʦʩʪʝʡʰʘʷ ʟʘʜʘʯʘ ʫ ʚʘʩ ʫʞʝ ʦʪʨʘʙʦʪʘʥʘ. 

ʇʦ ʬʦʨʤʫʣʝ é ʚʳʯʠʩʣʠʤ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

61563)3()5()3(231 =+--=-Ö-+-Ö+Ö-=ÖAʉAB  

ʀ ʟʜʝʩʴ ʪʦʞʝ ʢ ʩʣʦʚʫ: ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʛʦʣ 

ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʚʝʢʪʦʨʘʤʠ AʉAB,  ʦʩʪʨʳʡ. 

ʆʪʚʝʪ: 6),2) =Ö-= AʉABʙbaʘ  

ʇʨʠ ʥʝʢʦʪʦʨʦʤ ʦʧʳʪʝ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʦʞʥʦ ʧʨʠʥʦʨʦʚʠʪʴʩʷ ʩʯʠʪʘʪʴ ʫʩʪ-

ʥʦ. ʅʦ ʣʫʯʰʝ ʧʠʩʴʤʝʥʥʦ, ʠʙʦ ʠ ʥʘ ʩʪʘʨʫʭʫ ʙʳʚʘʝʪ ʧʦʨʥʨʦʨʫʭʘ. 

ü ʇʨʦʚʝʨʢʘ ʚʝʢʪʦʨʦʚ ʥʘ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʴ 

ɺʝʨʥʸʤʩʷ ʢ ʚʘʞʥʦʤʫ ʩʣʫʯʘʶ, ʢʦʛʜʘ ʚʝʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ. ʅʘʧʦʤʠ-

ʥʘʶ, ʯʪʦ ʚʝʢʪʦʨʳ v  ʠ w  ʦʨʪʦʛʦʥʘʣʴʥʳ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 0=Öwv . ɺ ʢʦʦʨʜʠʥʘ-

ʪʘʭ ʜʘʥʥʳʡ ʬʘʢʪ ʟʘʧʠʰʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

é (ʜʣʷ ʚʝʢʪʦʨʦʚ ʧʣʦʩʢʦʩʪʠ); 

é (ʜʣʷ ʚʝʢʪʦʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ). 

ɿʘʜʘʯʘ 24 

ʘ) ʇʨʦʚʝʨʠʪʴ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʚʝʢʪʦʨʦʚ: )4;2;1( -a  ʠ  )1;1;6( -b  

ʙ) ɺʳʷʩʥʠʪʴ, ʙʫʜʫʪ ʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ ʦʪʨʝʟʢʠ MNʂL, , ʝʩʣʠ )0;2(),5;3( -LK , 

)4;1(),1;8( NM - . 

ʈʝʰʝʥʠʝ:  

ʘ) ɺʳʷʩʥʠʤ, ʙʫʜʫʪ ʣʠ ʦʨʪʦʛʦʥʘʣʴʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʳ. ɼʣʷ ʵʪʦʛʦ ʚʳʯʠʩ-

ʣʠʤ ʠʭ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

04261)4()1(261 =--=Ö-+-Ö+Ö=ba , ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ba^  

ʙ) ɿʜʝʩʴ ʨʝʯʴ ʠʜʸʪ ʦʙ ʦʙʳʯʥʳʭ ʦʪʨʝʟʢʘʭ ʧʣʦʩʢʦʩʪʠ. ʆʪʨʝʟʢʠ ʦʙʳʯʥʳʝ, ʘ ʟʘʜʘʯʘ ʚʩʸ 

ʨʘʚʥʦ ʨʝʰʘʝʪʩʷ ʯʝʨʝʟ ʚʝʢʪʦʨʳ. ʅʘʡʜʸʤ ʚʝʢʪʦʨʳ: 

)5;7())1(4;81(

)5;5()50;32(

-=---

--=---

MNMN

KLKL
 

ʠ ʚrʯʠʩʣʠʤ ʠʭ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

...=ÖMNKL , ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʢʪʦʨʳ KL  ʠ MN  ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʘ ʟʥʘʯʠʪ, ʥʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʠ ʦʪʨʝʟʢʠ MNʂL, . 

ʆʪʚʝʪ: ʘ) ba^ ,  ʙ) ʦʪʨʝʟʢʠ MNʂL,  ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 
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ɿʘʜʘʯʘ 25 

ɼʘʥʳ 4 ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ )1;5;8(),3;2;2(),2;3;4( ------- CBA  ʠ )1;3;4( --D . 

ɺʳʷʩʥʠʪʴ ʙʫʜʫʪ ʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ ʩʣʝʜʫʶʱʠʝ ʧʨʷʤʳʝ: 

ʘ) DCAB, ,  ʙ) BDAC, . 

ʕʪʦ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʇʦ ʫʩʣʦʚʠʶ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʨʠʪʴ ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ ʧʨʷʤʳʭ, ʘ ʨʝʰʘʝʤ ʩʥʦʚʘ ʯʝʨʝʟ ʚʝʢʪʦʨʳ ï ʧʦ ʧʦʣʥʦʡ ʘʥʘʣʦʛʠʠ ʩ ʧʨʝʜʳ-

ʜʫʱʠʤ ʧʨʠʤʝʨʦʤ. ɻʝʦʤʝʪʨʠʯʝʩʢʠ ʪʦʞʝ ʚʩʸ ʦʯʝʚʠʜʥʦ: ʠʟ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʚʝʢʪʦʨʦʚ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʩʣʝʜʫʝʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʷʤʳʭ. ʏʝʪʳʨʝ ʚʝʢʪʦʨʘ, ʢʦʪʦ-

ʨʳʝ ʚʳ ʥʘʡʜʸʪʝ, ʥʘʟʳʚʘʶʪ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʚʝʢʪʦʨʘʤʠ ʧʨʷʤʳʭ.  

ʄʦʱʴ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ï ʚ ʚʝʢʪʦʨʘʭ 

ʊʘʢ, ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʟʘʜʘʯʘʭ, ʩ ʧʦʤʦʱʴʶ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʞʥʦ ʫʩʪʘʥʦ-

ʚʠʪʴ ʥʝ ʪʦʣʴʢʦ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʚʝʢʪʦʨʦʚ ʩʘʤʠʭ ʧʦ ʩʝʙʝ, ʥʦ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ ʦʪʨʝʟ-

ʢʦʚ, ʧʨʷʤʳʭ. ʀ ʵʪʦ ʧʨʠʦʪʢʨʳʣʘʩʴ ʪʦʣʢɹʦ ʤʘʣʘʷ ʯʘʩʪʴ ʢʨʘʩʦʪʳ ʧʨʝʜʤʝʪʘ. 

ɿʘʚʝʨʰʘʷ ʨʘʟʛʦʚʦʨ ʦʙ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ, ʨʘʟʙʝʨʫ ʝʱʸ ʦʜʥʫ ʥʝʙʦʣʴʰʫʶ ʟʘʜʘʯʢʫ, ʢʦ-

ʪʦʨʘʷ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ: 

ɿʘʜʘʯʘ 26 

ʇʨʠ ʢʘʢʦʤ ʟʥʘʯʝʥʠʠ l ʚʝʢʪʦʨʳ )5;1;2(),2;;3( --- ll ba  ʙʫʜʫʪ ʦʨʪʦʛʦʥʘʣʴʥʳ? 

ʈʝʰʝʥʠʝ: ʧʦ ʫʩʣʦʚʠʶ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʪʘʢʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ l, ʯʪʦʙʳ ʜʘʥʥʳʝ 

ʚʝʢʪʦʨʳ ʙʳʣʠ ʦʨʪʦʛʦʥʘʣʴʥʳ. ɼʚʘ ʚʝʢʪʦʨʘ ʧʨʦʩʪʨʘʥʩʪʚʘ );;(),;;( 321321 wwwwvvvv  ʦʨʪʦʛʦ-

ʥʘʣʴʥʳ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 0332211 =++ wvwvwv . 

ɼʝʣʦ ʟʘ ʤʘʣʳʤ, ʩʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ: 

05)2()1()2(3

0

=Ö-+-Ö+-Ö

=

ll

ba
 

ʈʘʩʢʨʳʚʘʝʤ ʩʢʦʙʢʠ ʠ ʧʨʠʚʦʜʠʤ ʧʦʜʦʙʥʳʝ ʩʣʘʛʘʝʤʳʝ: 

044

01036

=--

=---

l

ll
 

ʈʝʰʘʝʤ ʧʨʦʩʪʝʡʰʝʝ ʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ: 

1

44

-=

=-

l

l
 

ʆʪʚʝʪ: ʧʨʠ 1-=l  

ɿʜʝʩʴ ʣʝʛʢʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ, ʚ ʠʩʭʦʜʥʳʝ ʚʝʢʪʦʨʳ )5;1;2(),2;;3( --- ll ba  

ʧʦʜʩʪʘʚʣʷʝʤ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 1-=l : 

)5;1;3(),2;1;3( --- ba  

ʠ ʥʘʭʦʜʠʤ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

0101952)1(133 =-+=Ö--Ö-Ö=ba  ï ʜʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ 1-=l  ʚʝʢʪʦʨʳ ba,  

ʦʨʪʦʛʦʥʘʣʴʥʳ, ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʨʠʪʴ. 
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ʇʨʦʩʪʝʥʴʢʠʡ ʧʨʠʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 

ɿʘʜʘʯʘ 27 

ʇʨʠ ʢʘʢʦʤ ʟʥʘʯʝʥʠʠ l ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ )3;2(),;2( -ba l  ʙʫʜʝʪ 

ʨʘʚʥʦ ï2? 

ɽʜʝʤ ʜʘʣʴʰʝ: 

ü ɽʩʣʠ ʚʝʢʪʦʨʳ ʟʘʜʘʥʳ ʩʫʤʤʘʤʠ ʚʝʢʪʦʨʦʚ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʘʩʣʦ-ʤʘʩʣʷʥʦʝ:) ʀ ʤʳ ʧʦʣʘʢʦʤʠʤʩʷ: 

ɿʘʜʘʯʘ 28 

ʅʘʡʪʠ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ badbac --=-= 2,4 , ʝʩʣʠ 

)1;1(),7;5( ba . 

ʈʝʰʝʥʠʝ: ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʥʝʜʘʚʥʷʷ ʪʨʘʬʘʨʝʪʥʘʷ ʩʭʝʤʘ, ʛʜʝ ʤʳ ʩʦʩʪʘʚʣʷʣʠ ʧʨʦʠʟʚʝ-

ʜʝʥʠʝ ʠ ʨʘʩʢʨʳʚʘʣʠ ʩʢʦʙʢʠ: ...=dc . ʅʦ ʩʝʡʯʘʩ ʥʘʤ ʥʝʠʟʚʝʩʪʥʳ ʜʣʠʥʳ ʚʝʢʪʦʨʦʚ ba,  ʠ 

ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ. ɿʘʪʦ ʠʟʚʝʩʪʥʳ ʢʦʦʨʜʠʥʘʪʳ. ʀ ʨʝʰʝʥʠʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʯʝʥʴ ʧʨʦʩʪʦʝ. 

ʅʘʡʜʸʤ ʚʝʢʪʦʨ c : 

)3;1()4;4()7;5()1;1(4)7;5(4 =-=-=-= bac  

ʅʘʡʜʸʤ ʚʝʢʪʦʨ d : 

...2 =--= bad  

ʇʨʦʜʝʣʘʥʳ ʵʣʝʤʝʥʪʘʨʥʳʝ ʜʝʡʩʪʚʠʷ ʩ ʚʝʢʪʦʨʘʤʠ. 

ʊʝʧʝʨʴ ʚʳʯʠʩʣʠʤ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

564511)15(3)11(1 -=--=-Ö+-Ö=dc  

ʆʪʚʝʪ: 56-=dc  

ʏʪʦ ʠ ʛʦʚʦʨʠʪʴ, ʠʤʝʪʴ ʜʝʣʦ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʠʷʪʥʝʝ.  

ɿʘʜʘʯʘ 29 

ʅʘʡʪʠ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ c3  ʠ dc+2 , ʝʩʣʠ )0;1;4(),5;3;0( -- dc  

ʕʪʦ ʧʨʠʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʀ ʚ ʟʘʢʣʶʯʝʥʠʝ ʧʫʥʢʪʘ ʧʨʦʚʦʢʘʮʠʦʥ-

ʥʳʡ ʧʨʠʤʝʨ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʜʣʠʥʳ ʚʝʢʪʦʨʘ: 

ɿʘʜʘʯʘ 30 

ʅʘʡʪʠ ʜʣʠʥʳ ʚʝʢʪʦʨʦʚ adbac 5, -=-= , ʝʩʣʠ )1;0;4(),3;1;2( -- ba  

ʇʦ çʛʦʨʷʯʝʤʫè ʤʘʪʝʨʠʘʣʫ ʠ ʥʝʜʘʚʥʠʤ ʟʘʜʘʯʘʤ ʟʜʝʩʴ ʩʥʦʚʘ ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʧʫʪʴ: 

...2)( 222 =+-=-=-= bbaababac , ʠ ʜʘ, ʤʦʞʥʦ ʥʘʡʪʠ ʜʣʠʥʳ, ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝ-

ʜʝʥʠʝé, ʥʦ ʟʘʯʝʤ ʥʘʤ ʵʪʠ ʪʨʫʜʥʦʩʪʠ? 
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ʀʱʠʪʝ ʠ ʚʳʙʠʨʘʡʪʝ ʣʸʛʢʠʝ ʨʝʰʝʥʠʷ! 

ʀ ʨʝʰʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʦ, ʥʘʡʜʸʤ ʚʝʢʪʦʨ c : 

)4;1;2()1;0;4()3;1;2( --=---=-= bac  

ʠ ʝʛʦ ʜʣʠʥʫ ʧʦ ʪʨʠʚʠʘʣʴʥʦʡ ʬʦʨʤʫʣʝ é: 

...=c  

ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʟʜʝʩʴ ʚʦʦʙʱʝ ʥʝ ʧʨʠ ʜʝʣʘʭ! 

ʂʘʢ ʥʝ ʧʨʠ ʜʝʣʘʭ ʦʥʦ ʠ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʜʣʠʥʳ ʚʝʢʪʦʨʘ ad 5-= : 

)...15;5;10()3;1;2(55 --=--=-= ad  ʉʪʦʧ. ɸ ʥʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠ ʥʘʤ ʦʯʝʚʠʜ-

ʥʳʤ ʬʘʢʪʦʤ? ɺʝʜʴ ʚʝʢʪʦʨ a5-  ʚ 5 ʨʘʟ ʜʣʠʥʥʝʝ ʚʝʢʪʦʨʘ a. ʅʘʧʨʘʚʣʝʥʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ, 

ʥʦ ʵʪʦ ʥʝ ʠʛʨʘʝʪ ʨʦʣʠ, ʠʙʦ ʨʘʟʛʦʚʦʨ ʦ ʜʣʠʥʝ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʠʥʘ ʚʝʢʪʦʨʘ al  ʨʘʚʥʘ ʧʨʦ-

ʠʟʚʝʜʝʥʠʶ ʤʦʜʫʣʷ ʯʠʩʣʘ l ʥʘ ʜʣʠʥʫ ʚʝʢʪʦʨʘ a :  

aa Ö=ll   (ʟʥʘʢ ʤʦʜʫʣʷ çʩʲʝʜʘʝʪè ʚʦʟʤʦʞʥʳʡ ʤʠʥʫʩ ʯʠʩʣʘ l). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

...55 =Ö-=-= aad  

ʆʪʚʝʪ: ʝʜ.18,71ʝʜ.145ʝʜ.,4,58ʝʜ.21 º=º= dc  

ɺʦʪ ʠ ʚʩʸé, ʚʩʸ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ!  

ü ʋʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

ʊʝʧʝʨʴ ʫ ʥʘʩ ʝʩʪʴ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦʙʳ ʨʘʥʝʝ ʚʳʚʝʜʝʥʥʫʶ ʬʦʨʤʫʣʫ ʢʦʩʠʥʫʩʘ 

ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ 
wv

wv
wv

Ö

Ö
=Ï );(cos  ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ wv, : 

ʂʦʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʧʣʦʩʢʦʩʪʠ );( 21 vvv  ʠ );( 21 www , ʟʘʜʘʥʥʳʤʠ ʚ ʦʨ-

ʪʦʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ );( ji , ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

é. 

ʂʦʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ );;(),;;( 321321 wwwwvvvv , ʟʘʜʘʥ-

ʥʳʤʠ ʚ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ );;( kji , ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ:  

é 

ɺʦʟʚʨʘʱʘʝʤʩʷ ʢ ʥʘʰʠʤ ʪʨʝʫʛʦʣʴʥʠʢʘʤ: 
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ɿʘʜʘʯʘ 31 

ɼʘʥʳ ʪʨʠ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ )4;5(),2;3(),0;1( -- CBA . ʅʘʡʪʠ ABCÏ . 

ʈʝʰʝʥʠʝ: ʧʦ ʫʩʣʦʚʠʶ ʯʝʨʪʸʞ ʚʳʧʦʣʥʷʪʴ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʥʦ ʚʩʸ-ʪʘʢʠ: 

 

ʀʟ ʯʝʨʪʝʞʘ ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʫʛʦʣ ABCÏ  ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʦʚʧʘʜʘʝʪ ʩ ʫʛʣʦʤ 

ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ BA  ʠ BC, ʠʥʳʤʠ ʩʣʦʚʘʤʠ: 
BCBA

BCBAABC
Ö

=Ï=Ï
...

);( , ʠ ʜʘʣʴʥʝʡ-

ʰʝʝ ʧʦʥʷʪʥʦ. ʅʘʡʜʸʤ ʚʝʢʪʦʨʳ ʠ ʠʭ ʜʣʠʥʳ: 

10240364)6(2),6;2()24;35(

5220416)2()4(,)2;4()20;31(

22

22

==+=-+=-=---

==+=-+-=--=---

BCBCBC

BABABA
 

ɺʳʯʠʩʣʠʤ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

é 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

25

1

50

1

10252

4...
);(cos ==

Ö
=

Ö
=Ï

BCBA
BCBA  

ʀʤʝʥʥʦ ʪʘʢʦʡ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʨʝʢʦʤʝʥʜʫʶ çʯʘʡʥʠʢʘʤè. ɹʦʣʝʝ ʧʦʜʛʦ-

ʪʦʚʣʝʥʥʳʝ ʯʠʪʘʪʝʣʠ ʤʦʛʫʪ ʟʘʧʠʩʘʪʴ ʚʳʯʠʩʣʝʥʠʷ çʦʜʥʦʡ ʩʪʨʦʢʦʡè: 

25

1

220

4

800

4

4020

4

364416

128

)6(2)2()4(

......
);(cos

2222

===
Ö

=
+Ö+

+-
=

=
-+Ö-+-

=
Ö

=Ï
BCBA

BCBA

 

ʂʦʩʠʥʫʩ ʧʦʣʫʯʠʣʩʷ çʧʣʦʭʠʤè (ʥʝ ʪʘʙʣʠʯʥʳʤ), ʦʜʥʘʢʦ, ʵʪʦ ʥʝ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʦʪʚʝʪ 

ʟʘʜʘʯʠ, ʠ ʧʦʵʪʦʤʫ, ʢ ʩʣʦʚʫ, ʥʝ ʠʤʝʝʪ ʦʩʦʙʦʛʦ ʩʤʳʩʣʘ ʠʟʙʘʚʣʷʪʴʩʷ ʦʪ ʢʦʨʥʷ ʚ ʟʥʘʤʝʥʘʪʝʣʝ. 
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ʅʘʡʜʸʤ ʩʘʤ ʫʛʦʣ:  ¯ºº=Ï 82ʨʘʜ.1,43
25

1
arccos);( BCBA  

ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʯʝʨʪʸʞ, ʪʦ ʨʝʟʫʣʴʪʘʪ ʚʧʦʣʥʝ ʧʨʘʚʜʦʧʦʜʦʙʝʥ. ɼʣʷ ʧʨʦʚʝʨʢʠ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ɸʣʛʝʙʨʘʠʯʝʩʢʠʡ ʂʘʣʴʢʫʣʷʪʦʨ (ʩʤ. ʇʨʠʣʦʞʝʥʠʷ) ʠʣʠ ʜʘʞʝ ʠʟʤʝʨʠʪʴ 

ʫʛʦʣ ʪʨʘʥʩʧʦʨʪʠʨʦʤ (ʫ ʢʦʛʦ ʦʥ ʝʩʪʴ). ʊʦʣʴʢʦ ʥʝ ʧʦʚʨʝʜʠʪʝ ʧʦʢʨʳʪʠʝ ʤʦʥʠʪʦʨʘ =) 

ʆʪʚʝʪ: ¯ºº=Ï 82ʨʘʜ.1,43
25

1
arccosABC  

ɺ ʦʪʚʝʪʝ ʥʝ ʟʘʙʳʚʘʝʤ, ʯʪʦ ʩʧʨʘʰʠʚʘʣʦʩʴ ʧʨʦ ʫʛʦʣ ʪʨʝʫʛʦʣʴʥʠʢʘ (ʘ ʥʝ ʧʨʦ ʫʛʦʣ 

ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ), ʥʝ ʟʘʙʳʚʘʝʤ ʫʢʘʟʘʪʴ ʪʦʯʥʳʡ ʦʪʚʝʪ: 
25

1
arccos  ʠ ʧʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʫʛʣʘ: ¯ºº 82ʨʘʜ.1,43 , ʥʘʡʜʝʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʢʘʣʴʢʫʣʷʪʦʨʘ. 

ɿʘʜʘʯʘ 32 

ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʘʜʘʥ ʪʨʝʫʛʦʣʴʥʠʢ ʢʦʦʨʜʠʥʘʪʘʤʠ ʩʚʦʠʭ ʚʝʨʰʠʥ )0;0;3(),1;1;1( 21 AA , 

)7;3;2(3A . ʅʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʩʪʦʨʦʥʘʤʠ 21AA  ʠ 31AA  

ʕʪʦ ʧʨʠʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʟʘʜʘʯʢʘ ʪʚʦʨʯʝʩʢʘʷ, ʧʦ-

ʚʪʦʨʷʝʤ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʛʣʦʤ ʠ ʟʥʘʢʦʤ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ: 

ɿʘʜʘʯʘ 33 

ʇʨʠ ʢʘʢʦʤ ʟʥʘʯʝʥʠʠ l ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ )3;2(),;2( -ba l  ʙʫʜʝʪ: ʘ) ʦʩʪʨʳʤ, ʙ) 

ʧʨʷʤʳʤ, ʚ) ʪʫʧʳʤ?  

1.7. ʇʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ 

ʕʪʦʪ ʥʝʙʦʣʴʰʦʡ ʧʘʨʘʛʨʘʬ ʙʫʜʝʪ ʧʦʩʚʷʱʝʥ ʦʨʪʦʛʦʥʘʣʴʥʳʤ ʧʨʦʝʢʮʠʷʤ ʚʝʢʪʦʨʦʚ,  

ʚ ʢʦʪʦʨʳʭ ʪʦʞʝ çʟʘʤʝʰʘʥʦè ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

ü ʇʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ ʥʘ ʚʝʢʪʦʨ 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʥʫʣʝʚʳʝ ʚʝʢʪʦʨʳ a  ʠ b : 

é 

ʉʧʨʦʝʮʠʨʫʝʤ ʚʝʢʪʦʨ a  ʥʘ ʚʝʢʪʦʨ b, ʜʣʷ ʵʪʦʛʦ ʠʟ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʚʝʢʪʦʨʘ a  ʦʧʫ-

ʩʪʠʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʳ ʥʘ ʚʝʢʪʦʨ b  (ʟʝʣʸʥʳʝ ʧʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ). ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʥʘ ʚʝʢ-

ʪʦʨ a  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʚʝʨʭʫ ʧʘʜʘʶʪ ʣʫʯʠ ʩʚʝʪʘ. ʊʦʛʜʘ ʦʪʨʝʟʦʢ AB  ʙʫʜʝʪ çʪʝʥʴʶè ʚʝʢ-
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ʪʦʨʘ a . ʇʨʦʝʢʮʠʝʡ ʚʝʢʪʦʨʘ a  ʥʘ ʚʝʢʪʦʨ b  ʷʚʣʷʝʪʩʷ ɼʃʀʅɸ ʦʪʨʝʟʢʘ AB. ʊʦ ʝʩʪʴ, 

ʇʈʆɽʂʎʀʗ ï ʕʊʆ ʏʀʉʃʆ. 

ʕʪʦ ʏʀʉʃʆ ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: aʇʨ
b
, çʙʦʣʴʰʠʤ ʚʝʢʪʦʨʦʤè ʦʙʦ-

ʟʥʘʯʘʶʪ ʚʝʢʪʦʨ ʂʆʊʆʈʓʁ ʧʨʦʝʮʠʨʫʶʪ, çʤʘʣʝʥʴʢʠʤ ʧʦʜʩʪʨʦʯʥʳʤ ʚʝʢʪʦʨʦʤè ʦʙʦʟʥʘʯʘ-

ʶʪ ʚʝʢʪʦʨ ʅɸ ʢʦʪʦʨʳʡ ʧʨʦʝʮʠʨʫʶʪ. 

ʉʘʤʘ ʟʘʧʠʩʴ aʇʨ
b

 ʯʠʪʘʝʪʩʷ ʪʘʢ: çʧʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ çʘè ʥʘ ʚʝʢʪʦʨ çʙʵèè. 

ɽʩʣʠ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ba,  ʦʩʪʨʳʡ (ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ ʚʳʰʝ), ʪʦ 0>aʇʨ
b

 

ɽʩʣʠ ʚʝʢʪʦʨʳ ba,  ʦʨʪʦʛʦʥʘʣʴʥʳ, ʪʦ 0=aʇʨ
b

 (ʧʨʦʝʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʪʦʯʢʘ, ʨʘʟ-

ʤʝʨʳ ʢʦʪʦʨʦʡ ʩʯʠʪʘʶʪʩʷ ʥʫʣʝʚʳʤʠ). 

ɽʩʣʠ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ba,  ʪʫʧʦʡ (ʥʘ ʨʠʩʫʥʢʝ ʤʳʩʣʝʥʥʦ ʧʝʨʝʩʪʘʚʴʪʝ ʩʪʨʝ-

ʣʦʯʢʫ ʚʝʢʪʦʨʘ a), ʪʦ 0<aʇʨ
b

 (ʪʘ ʞʝ ʜʣʠʥʘ ʩ ʜʦʙʘʚʣʝʥʥʳʤ ʟʥʘʢʦʤ çʤʠʥʫʩè). 

ʆʪʚʝʯʫ ʥʘ ʥʘʟʨʝʚʰʠʡ ʚʦʧʨʦʩ: ʯʪʦ ʧʨʦʠʟʦʡʜʸʪ, ʝʩʣʠ ʚʝʢʪʦʨ çʙʵè ʙʫʜʝʪ çʩʣʠʰʢʦʤ 

ʢʦʨʦʪʢʠʤè? ʇʨʦʚʦʜʠʤ ʧʨʷʤʫʶ ʣʠʥʠʶ, ʩʦʜʝʨʞʘʱʫʶ ʚʝʢʪʦʨ çʙʵè. ʀ ʚʝʢʪʦʨ çʘè ʙʫʜʝʪ ʧʨʦ-

ʝʮʠʨʦʚʘʪʴʩʷ ʫʞʝ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ çʙʵè, ʧʦʧʨʦʩʪʫ ï ʥʘ ʧʨʷʤʫʶ, ʩʦʜʝʨʞʘʱʫʶ ʚʝʢ-

ʪʦʨ çʙʵè. ʊʦ ʞʝ ʩʘʤʦʝ ʧʨʦʠʟʦʡʜʸʪ, ʝʩʣʠ ʚʝʢʪʦʨ çʘè ʦʪʣʦʞʠʪʴ ʚ ʪʨʠʜʝʩʷʪʦʤ ʮʘʨʩʪʚʝ ï ʦʥ 

ʚʩʸ ʨʘʚʥʦ ʣʝʛʢʦ ʩʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʧʨʷʤʫʶ, ʩʦʜʝʨʞʘʱʫʶ ʚʝʢʪʦʨ çʙʵè. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ a  ʥʘ ʣʶʙʦʡ ʥʝʥʫʣʝʚʦʡ ʩʦʥʘ-

ʧʨʘʚʣʝʥʥʳʡ ʚʝʢʪʦʨ )0( >llb  ʙʫʜʝʪ ʪʦʯʥʦ ʪʘʢʦʡ ʞʝ:  

aʇʨaʇʨ
bb l

=  ï ʬʘʢʪʠʯʝʩʢʠ ʵʪʦ ʧʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ a  ʥʘ é, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 

ʩʦʥʘʧʨʘʚʣʝʥʥʳʝ ʚʝʢʪʦʨʳ bl  (ʠ ʧʦʩʢʦʣʴʢʫ ʚʝʢʪʦʨʳ ʩʚʦʙʦʜʥʳ, ʪʦ ʪʘʢʠʭ ʧʨʷʤʳʭ ʙʫʜʝʪ 

ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ, ʚʩʝ ʦʥʠ ʙʫʜʫʪ ʧʘʨʘʣʣʝʣʴʥʳ ʜʨʫʛ ʜʨʫʛʫ); 

ʘ ʝʩʣʠ ʚʝʢʪʦʨʳ ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ )0( <l , ʪʦ ʜʦʙʘʚʠʪʩʷ ʟʥʘʢ çʤʠʥʫʩè: 

aʇʨaʇʨ
bb l

-=  

ʆʪʣʦʞʠʤ ʥʘʰʠ ʧʦʜʦʧʳʪʥʳʝ ʚʝʢʪʦʨʳ ʦʪ ʦʜʥʦʡ ʪʦʯʢʠ: 

é 

ʠ ʨʘʩʩʤʦʪʨʠʤ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ. ʂʦʩʠʥʫʩ ʫʛʣʘ );( baA Ï=Ï  ï ʝʩʪʴ ʦʪ-

ʥʦʰʝʥʠʝ ʧʨʠʣʝʞʘʱʝʛʦ ʢʘʪʝʪʘ ʢ ʛʠʧʦʪʝʥʫʟʝ: 

a

aʇʨ

a

AB
ba b==Ï );(cos , ʥʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫ ʥʘʩ ʫʞʝ ʧʦʣʫʯʝʥʘ ʬʦʨʤʫʣʘ ʢʦ-

ʩʠʥʫʩʘ ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ: 
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ba

ba
ba

Ö
=Ï );(cos  

éʚʩʝ ʣʠ ʜʦʛʘʜʘʣʠʩʴ, ʯʪʦ ʙʫʜʝʪ ʜʘʣʴʰʝ? 

ʇʨʠʨʘʚʥʠʚʘʝʤ ʬʦʨʤʫʣʳ: 

é 

ʠ ʩʦʢʨʘʱʘʝʤ ʟʥʘʤʝʥʘʪʝʣʠ ʦʙʝʠʭ ʯʘʩʪʝʡ ʥʘ a , ʧʦʣʫʯʘʷ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʧʨʦʝʢʮʠʠ: 

b

ba
aʇʨ

b
=  

ʈʘʩʧʠʰʝʤ ʝʸ ʚ ʢʦʦʨʜʠʥʘʪʘʭ: 

ɽʩʣʠ ʚʝʢʪʦʨʳ ʧʣʦʩʢʦʩʪʠ );( 21 vvv  ʠ );( 21 www  ʟʘʜʘʥʳ ʚ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠ-

ʩʝ );( ji , ʪʦ ʧʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ v  ʥʘ ʚʝʢʪʦʨ w  ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

é 

 

ɽʩʣʠ ʚʝʢʪʦʨʳ ʧʨʦʩʪʨʘʥʩʪʚʘ );;(),;;( 321321 wwwwvvvv  ʟʘʜʘʥʳ ʚ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥ-

ʥʦʤ ʙʘʟʠʩʝ );;( kji , ʪʦ ʧʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ v  ʥʘ ʚʝʢʪʦʨ w  ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

é 

 

ʃʝʛʢʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ v  ʥʘ ʢʦʣʣʠʥʝʘʨʥʳʡ ʚʝʢʪʦʨ )0(ļlw  ʤʦ-

ʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʣʠʰʴ ʟʥɸʢʦʤ, ʧʨʠʚʝʜʫ ʚʳʢʣʘʜʢʠ ʜʣʷ çʧʣʦʩʢʦʛʦè ʩʣʫʯʘʷ );( 21 www lll = : 

...=vʇʨwl  

vʇʨ
ww

wvwv
w=

+

+
=

2

2

2

1

2211 , ʝʩʣʠ 0>l , ʠ vʇʨ
ww

wvwv
w-=

+

+
-=

2

2

2

1

2211 , ʝʩʣʠ 0<l  
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ʅʘʡʪʠ ʧʨʦʝʢʮʠʶ ʚʝʢʪʦʨʘ )1;4;0(a  ʥʘ ʚʝʢʪʦʨ )7;2;1(-b  

ʈʝʰʝʥʠʝ ʚ ʦʜʥʫ ʩʪʨʦʯʢʫ: 

6

65

66

65

6

5

63

15

54

15
... =

Ö
======

b

ba
aʇʨ

b
, ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʰʘʛʝ ʷ 

ʫʤʥʦʞʠʣ ʯʠʩʣʠʪʝʣʴ ʠ ʟʥʘʤʝʥʘʪʝʣʴ ʥʘ 6, ʠʟʙʘʚʠʚʰʠʩʴ ʪʝʤ ʩʘʤʳʤ ʦʪ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʚ 

ʟʥʘʤʝʥʘʪʝʣʝ. 

ʆʪʚʝʪ: ʝʜ.2,04ʝʜ.
6

65
º=aʇʨ

b
 

ʇʨʦʝʢʮʠʷ ï ʵʪʦ ɼʃʀʅɸ, ʧʦʵʪʦʤʫ ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʳʚʘʝʤ ʨʘʟʤʝʨʥʦʩʪʴ, ʧʨʘʚʜʘ, ʝʩʣʠ 

ʧʦʣʫʯʠʪʩʷ ʟʥʘʢ çʤʠʥʫʩè, ʪʦ ʩʤʦʪʨʝʪʴʩʷ ʵʪʦ ʙʫʜʝʪ ʩʚʦʝʦʙʨʘʟʥʦ. 
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ʊʨʝʫʛʦʣʴʥʠʢ ʟʘʜʘʥ ʩʚʦʠʤʠ ʚʝʨʰʠʥʘʤʠ )1;5(),2;3(),0;1( -- CBA . ʅʘʡʪʠ: 

ʘ) ʧʨʦʝʢʮʠʶ ʩʪʦʨʦʥʳ AB  ʥʘ ʩʪʦʨʦʥʫ AC ; 

ʙ) ʧʨʦʝʢʮʠʶ ʩʪʦʨʦʥʳ AC  ʥʘ ʩʪʦʨʦʥʫ AB . 

ʕʪʦ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

ʀʪʘʢ, ʢʘʢ ʥʘʡʪʠ ʧʨʦʝʢʮʠʶ ʚʝʢʪʦʨʘ a  ʥʘ ʦʪʨʝʟʦʢ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʦʥʮʘʤʠ BA, ? 

(ʢʘʢ ʚʘʨʠʘʥʪ, ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʵʪʦʛʦ ʦʪʨʝʟʢʘ). ʅʘʭʦʜʠʤ ʚʝʢʪʦʨ AB  ʠ ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫ-

ʣʫ é. ʃʠʙʦ ʚʝʢʪʦʨ BA  ʠ ʬʦʨʤʫʣʫ 
BA

BAa
aʇʨ

BA

Ö
= . ɺ ʦʜʥʦʤ ʠʟ ʩʣʫʯʘʝʚ ʧʦʣʫʯʠʪʩʷ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʠ ʝʩʣʠ ʦʥʦ ʚʘʩ ʥʘʧʨʷʛʘʝʪ, ʚʳʙʝʨʠʪʝ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ :) 

ʆ ʧʨʦʝʢʮʠʠ ʞʝ ʚʝʢʪʦʨʘ ʥʘ ʧʨʷʤʫʶ ʧʦʛʦʚʦʨʠʤ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ, ʘ ʧʦʢʘ ʚʳʷʩʥʠʤ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʦʚ ʚ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ: 

ü ʇʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʥʘ ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ. ʅʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ 

ʈʘʩʩʤʦʪʨʠʤ ʚʝʢʪʦʨ ʧʣʦʩʢʦʩʪʠ )4;3(v , ʟʘʜʘʥʥʳʡ ʩʚʦʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚ ʦʨʪʦʥʦʨ-

ʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ );( ji . ɼʣʷ ʫʜʦʙʩʪʚʘ ʷ ʦʪʣʦʞʫ ʝʛʦ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ: 

é 

ʇʨʦʝʢʮʠʝʡ ʚʝʢʪʦʨʘ v  ʥʘ ʢʦʦʨʜʠʥʘʪʥʫʶ ʦʩʴ OX  ʷʚʣʷʝʪʩʷ ʚ ʪʦʯʥʦʩʪʠ ʝʛʦ ʧʝʨʚʘʷ ʢʦ-

ʦʨʜʠʥʘʪʘ: 31=v  (ʢʨʘʩʥʘʷ ʯʝʨʪʘ). ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ a ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ v  ʠ ʢʦʦʨʜʠ-

ʥʘʪʥʳʤ ʚʝʢʪʦʨʦʤ i : );( ivÏ=a  (ʢʨʘʩʥʘʷ ʜʫʛʘ). ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʩʠʥʫʩʘ: 

5

3

25

3

43

3
cos

22

1 ==
+

==
v

v
a  

ɸʥʘʣʦʛʠʯʥʦ ʩʦ ʚʪʦʨʦʡ ʢʦʦʨʜʠʥʘʪʦʡ: ʧʨʦʝʢʮʠʝʡ ʚʝʢʪʦʨʘ v  ʥʘ ʢʦʦʨʜʠʥʘʪʥʫʶ ʦʩʴ 

OY ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʪʦʨʘʷ ʢʦʦʨʜʠʥʘʪʘ: 42=v  (ʤʘʣʠʥʦʚʘʷ ʯʝʨʪʘ). ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ b ʫʛʦʣ 

ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ v  ʠ ʢʦʦʨʜʠʥʘʪʥʳʤ ʚʝʢʪʦʨʦʤ j : );( jvÏ=b  (ʜʚʦʡʥʘʷ ʤʘʣʠʥʦʚʘʷ ʜʫʛʘ). 

ʊʦʛʜʘ: 
5

4
cos 2 ==

v

v
b  
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ʂʦʩʠʥʫʩʳ bacos,cos  ʥʘʟʳʚʘʶʪʩʷ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʢʦʩʠʥʫʩʘʤʠ ʚʝʢʪʦʨʘ. ʇʨʠʯʸʤ, 

ʜʣʷ ʣʶʙʦʛʦ ʥʝʥʫʣʝʚʦʛʦ ʚʝʢʪʦʨʘ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ 1coscos 22 =+ ba . ʇʨʦʚʝʨʠʤ ʝʛʦ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʝʢʪʦʨʘ: 

1
25

25

25

16

25

9

5

4

5

3
coscos

22

22 ==+=ö
÷

õ
æ
ç

å
+ö
÷

õ
æ
ç

å
=+ ba , ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʨʠʪʴ. 

ɿʘʤʝʪʴʪʝ, ʯʪʦ ʧʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ ʚʳʢʣʘʜʢʠ ʥʝ ʠʟʤʝʥʷʪʩʷ, ʝʩʣʠ ʚʝʢʪʦʨ )4;3(v  ʦʪʣʦ-

ʞʠʪʴ ʦʪ ʣʶʙʦʡ ʜʨʫʛʦʡ ʪʦʯʢʠ ʧʣʦʩʢʦʩʪʠ 

ʀʪʘʢ, ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʥʝʥʫʣʝʚʦʛʦ ʚʝʢʪʦʨʘ );( 21 vvv , ʟʘʜʘʥʥʦʛʦ ʚ ʦʨʪʦ-

ʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ );( ji , ʚʳʨʘʞʘʶʪʩʷ ʬʦʨʤʫʣʘʤʠ 
v

v

v

v 21 cos,cos == ba , ʘ ʩʘʤʠ ʢʦ-

ʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʝʛʦ ʜʣʠʥʫ ʠ ʜʘʥʥʳʝ ʢʦʩʠʥʫʩʳ: 

é, ʪʦ ʝʩʪʴ: é. 

ɺʝʢʪʦʨ ʞʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 
ö
ö

÷

õ

æ
æ

ç

å

v

v

v

v
v 21

0 ,  ï ʵʪʦ ʚ ʪʦʯʥʦʩʪʠ ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ, ʩʦʥʘ-

ʧʨʘʚʣʝʥʥʳʡ ʩ ʚʝʢʪʦʨʦʤ v . 

ʉ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʚʝʢʪʦʨʘʤʠ, ʟʘʜʘʥʥʳʤʠ ʚ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ 

);;( kji ,  ʨʘʟʙʦʨʢʠ ʪʘʢʠʝ ʞʝ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʠʟʚʦʣʴʥʳʡ ʥʝʥʫʣʝʚʦʡ ʚʝʢʪʦʨ );;( 321 vvvv . ɽʛʦ 

ʢʦʦʨʜʠʥʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʥʘ ʦʩʠ OZOYOX ,,  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʙʦʟʥʘʯʠʤ ʫʛʣʳ ʜʘʥʥʦʛʦ ʚʝʢʪʦʨʘ ʩ ʦʨʪʘʤʠ ʯʝʨʝʟ: );(),;(),;( kvjviv Ï=Ï=Ï= gba . ʊʦ-

ʛʜʘ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʚʝʢʪʦʨʘ ʚʳʨʘʞʘʶʪʩʷ ʬʦʨʤʫʣʘʤʠ: 

é,  

 

ʧʨʠ ʵʪʦʤ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ 1coscoscos 222 =++ gba . 

ɺʝʢʪʦʨ é ï ʝʩʪʴ ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ, ʩʦʥʘʧʨʘʚʣʝʥʥʳʡ ʩ ʚʝʢʪʦʨʦʤ v . 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʯʘʱʝ ʚʩʝʛʦ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʚʝʢ-

ʪʦʨʘ, ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʧʨʠʤʝʨ ʧʘʨʘʛʨʘʬʘ: 

ɿʘʜʘʯʘ 36 

ʅʘʡʪʠ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʚʝʢʪʦʨʦʚ: 

ʘ) )3;1(-a , ʧʨʦʚʝʨʠʪʴ, ʯʪʦ 1coscos 22 =+ ba ; 

ʙ) kib 32 -= , ʧʨʦʚʝʨʠʪʴ, ʯʪʦ 1coscoscos 222 =++ gba . 

ʅʘʧʨʘʚʣʷʶʱʠʡ ʢʦʩʠʥʫʩʳ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʧʨʷʤʳʤ ʬʦʨʤʫʣʘʤ, ʣʠʙʦ ʩʥʘʯʘʣʘ ʥʘʡʪʠ 

ʝʜʠʥʠʯʥʳʝ ʚʝʢʪʦʨʳ, ʠ ʟʘʪʝʤ ʩʦʩʣʘʪʴʩʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʭ ʢʦʦʨʜʠʥʘʪʳ ï ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʝ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ. 

ʈʝʰʠʪʝ ʵʪʫ ʟʘʜʘʯʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ! ʀ, ʢʦʥʝʯʥʦ, ʩ ʧʨʦʚʝʨʢʦʡ, ʠʙʦ ʙʝʟ ʥʝʸ ʛʨʝʭ. 
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1.8. ʃʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʣʠʥʝʡʥʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʚʝʢʪʦʨʦʚ.  

ɹʘʟʠʩ ʚʝʢʪʦʨʦʚ. ɸʬʬʠʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ. 

ʅʝ ʧʫʛʘʝʤʩʷ :) ɺʩʸ ʨʘʟʙʝʨʸʤ ʧʦ ʧʦʨʷʜʢʫ: 

ü çʇʣʦʩʢʠʡè ʩʣʫʯʘʡ 

ʈʘʩʩʤʦʪʨʠʤ ʧʣʦʩʢʦʩʪʴ ʚʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʪʦʣʘ (ʧʨʦʩʪʦ ʩʪʦʣʘ, ʪʫʤʙʦʯʢʠ, ʧʦʣʘ, 

ʧʦʪʦʣʢʘ, ʢʦʤʫ ʯʪʦ ʥʨʘʚʠʪʩʷ). ɿʘʜʘʯʘ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʷʭ: 

1) ɺʳʙʨʘʪʴ ʙʘʟʠʩ ʧʣʦʩʢʦʩʪʠ. ɻʨʫʙʦ ʛʦʚʦʨʷ, ʫ ʩʪʦʣʝʰʥʠʮʳ ʝʩʪʴ ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ, ʧʦ-

ʵʪʦʤʫ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟʠʩʘ ʧʦʪʨʝʙʫʝʪʩʷ ʜʚʘ ʚʝʢʪʦʨʘ. ʆʜʥʦʛʦ 

ʚʝʢʪʦʨʘ ʷʚʥʦ ʤʘʣʦ, ʪʨʠ ʚʝʢʪʦʨʘ ï ʣʠʰʢʘ.  

2) ʅʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʦʛʦ ʙʘʟʠʩʘ ʟʘʜʘʪʴ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʯʪʦʙʳ ʧʨʠʩʚʦʠʪʴ ʢʦʦʨ-

ʜʠʥʘʪʳ ʚʩʝʤ ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ ʩʪʦʣʝ ʧʨʝʜʤʝʪʘʤ.  

ʅʝ ʫʜʠʚʣʷʡʪʝʩʴ, ʩʥʘʯʘʣʘ ʦʙʲʷʩʥʝʥʠʷ ʙʫʜʫʪ ʥʘ ʧʘʣʴʮʘʭ. ʇʨʠʯʸʤ, ʥʘ ʚʘʰʠʭ. ʇʦʞʘ-

ʣʫʡʩʪʘ, ʧʦʤʝʩʪʠʪʝ ʫʢʘʟʘʪʝʣʴʥʳʡ ʧʘʣʝʮ ʣʝʚʦʡ ʨʫʢʠ ʥʘ ʢʨʘʡ ʩʪʦʣʝʰʥʠʮʳ ʪʘʢ, ʯʪʦʙʳ ʦʥ 

ʩʤʦʪʨʝʣ ʚ ʤʦʥʠʪʦʨ. ʕʪʦ ʙʫʜʝʪ ʚʝʢʪʦʨ 1e. ʊʝʧʝʨʴ ʧʦʤʝʩʪʠʪʝ ʤʠʟʠʥʝʮ ʧʨʘʚʦʡ ʨʫʢʠ ʥʘ ʢʨʘʡ 

ʩʪʦʣʘ ʪʦʯʥʦ ʪʘʢ ʞʝ ï ʯʪʦʙʳ ʦʥ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ. ʕʪʦ ʙʫʜʝʪ ʚʝʢʪʦʨ 2e . 

éʋʣʳʙʥʠʪʝʩʴ, ʚʳ ʟʘʤʝʯʘʪʝʣʴʥʦ ʚʳʛʣʷʜʠʪʝ! ʏʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʚʝʢʪʦʨʘʭ 21, ee ? ɼʘʥʥʳʝ 

ʚʝʢʪʦʨʳ ʢʦʣʣʠʥʝʘʨʥʳ, ʘ ʟʥʘʯʠʪ, ʣʠʥʝʡʥʦ (ʯʝʨʝʟ ʤʥʦʞʠʪʝʣʴ-ʢʦʥʩʪʘʥʪʫ) ʚʳʨʘʞʘʶʪʩʷ ʜʨʫʛ 

ʯʝʨʝʟ ʜʨʫʛʘ: 

21 ee a= , ʥʫ, ʠʣʠ ʥʘʦʙʦʨʦʪ: 12

1
ee
a
= , ʛʜʝ a ï ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ, ʦʪʣʠʯʥʦʝ ʦʪ ʥʫʣʷ. 

ʂʘʨʪʠʥʢʫ ʩʝʛʦ ʜʝʡʩʪʚʘ ʤʳ ʚʠʜʝʣʠ, ʢʦʛʜʘ ʫʤʥʦʞʘʣʠ ʚʝʢʪʦʨ ʥʘ ʯʠʩʣʦ. 

ɹʫʜʫʪ ʣʠ ʚʘʰʠ ʧʘʣʴʯʠʢʠ 21, ee  ʟʘʜʘʚʘʪʴ ʙʘʟʠʩ ʥʘ ʧʣʦʩʢʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʪʦʣʘ? 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʪ. ʂʦʣʣʠʥʝʘʨʥʳʝ ʚʝʢʪʦʨʳ ʧʫʪʝʰʝʩʪʚʫʶʪ ʪʫʜʘ-ʩʶʜʘ ʧʦ ʦʜʥʦʤʫ ʥʘʧʨʘʚʣʝ-

ʥʠʶ, ʘ ʫ ʧʣʦʩʢʦʩʪʠ ʝʩʪʴ ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ. ʊʘʢʠʝ ʚʝʢʪʦʨʳ ʥʘʟʳʚʘʶʪ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʳʤʠ. 

ɼʚʘ ʚʝʢʪʦʨʘ ʧʣʦʩʢʦʩʪʠ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʳ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ ʦʥʠ ʢʦʣʣʠʥʝʘʨʥʳ. 

ʉʢʨʝʩʪʠʪʝ ʧʘʣʴʮʳ ʥʘ ʩʪʦʣʝ, ʯʪʦʙʳ ʤʝʞʜʫ ʥʠʤʠ ʙʳʣ ʣʶʙʦʡ ʫʛʦʣ, ʢʨʦʤʝ 0 ʠʣʠ 180 

ʛʨʘʜʫʩʦʚ. ɼʚʘ ʚʝʢʪʦʨʘ ʧʣʦʩʢʦʩʪʠ 21, ee  ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʪʦʤ ʩʣʫ-

ʯʘʝ, ʝʩʣʠ ʦʥʠ ʥʝ ʢʦʣʣʠʥʝʘʨʥʳ. ʀʪʘʢ, ʙʘʟʠʩ );( 21 ee  ʧʦʣʫʯʝʥ. ʅʝ ʥʫʞʥʦ ʩʤʫʱʘʪʴʩʷ, ʯʪʦ ʦʥ 

ʧʦʣʫʯʠʣʩʷ çʢʦʩʳʤè ʩ ʥʝʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʨʘʟʥʦʡ ʜʣʠʥʳ. ʆʯʝʥʴ ʩʢʦʨʦ ʤʳ 

ʫʚʠʜʠʤ, ʯʪʦ ʜʣʷ ʝʛʦ ʧʦʩʪʨʦʝʥʠʷ ʧʨʠʛʦʜʝʥ ʥʝ ʪʦʣʴʢʦ ʫʛʦʣ ʚ 90 ʛʨʘʜʫʩʦʚ, ʠ ʥʝ ʪʦʣʴʢʦ ʝʜʠ-

ʥʠʯʥʳʝ, ʨʘʚʥʳʝ ʧʦ ʜʣʠʥʝ ʚʝʢʪʦʨʳ. 

ʃʶʙʦʡ ʚʝʢʪʦʨ ʧʣʦʩʢʦʩʪʠ v  ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʧʦ ʙʘʟʠʩʫ 

);( 21 ee : 

é , ʛʜʝ ba,  ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ. ʏʠʩʣʘ ba,  ʥʘʟʳʚʘʶʪ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʢ-

ʪʦʨʘ ʚ ʜʘʥʥʦʤ ʙʘʟʠʩʝ. 

ʊʘʢʞʝ ʛʦʚʦʨʷʪ, ʯʪʦ ʚʝʢʪʦʨ v  ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʙʘʟʠʩ-

ʥʳʭ ʚʝʢʪʦʨʦʚ. ʊʦ ʝʩʪʴ, ʚʳʨʘʞʝʥʠʝ é ʥʘʟʳʚʘʶʪ ʨʘʟʣʦʞʝʥʠʝʤ ʚʝʢʪʦʨʘ v  ʧʦ ʙʘʟʠʩʫ 

);( 21 ee  ʠʣʠ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʙʘʟʠʩʥʳʭ ʚʝʢʪʦʨʦʚ.  

ʊʘʢ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʝʢʪʦʨ jia 23 +-=  ʨʘʟʣʦʞʝʥ ʧʦ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʤʫ ʙʘ-

ʟʠʩʫ );( ji , ʘ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʚʝʢʪʦʨʦʚ  

i  ʠ j . 

http://mathprofi.com/knigi_i_kursy/angem.html


ɺʥʠʤʘʥʠʝ! ʕʪʦ ʜʝʤʦ-ʚʝʨʩʠʷ ʢʥʠʛʠ, ʧʦʣʥʳʡ ʠ ʩʚʝʞʠʡ ʢʫʨʩ ʤʦʞʥʦ ʥʘʡʪʠ ʟʜʝʩʴ: http://mathprofi.com/knigi_i_kursy/angem.html 
42 

ʉʬʦʨʤʫʣʠʨʫʝʤ ʦʧʨʝʜʝʣʝʥʠʝ ʙʘʟʠʩʘ ʬʦʨʤʘʣʴʥʦ:  

ɹʘʟʠʩʦʤ ʧʣʦʩʢʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʧʘʨʘ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ (ʥʝʢʦʣʣʠʥʝʘʨʥʳʭ) 

ʚʝʢʪʦʨʦʚ );( 21 ee , ʚʟʷʪʳʭ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʦʨʷʜʢʝ, ʧʨʠ ʵʪʦʤ ʣʶʙʦʡ ʚʝʢʪʦʨ ʧʣʦʩʢʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʙʘʟʠʩʥʳʭ ʚʝʢʪʦʨʦʚ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʤʦʤʝʥʪʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʝʢʪʦʨʳ ʚʟʷʪʳ ʚ 

ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʦʨʷʜʢʝ. ɹʘʟʠʩʳ );(),;( 1221 eeee  ï ʵʪʦ ʜʚʘ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʙʘʟʠʩʘ! ʂʘʢ 

ʛʦʚʦʨʠʪʩʷ, ʤʠʟʠʥʝʮ ʣʝʚʦʡ ʨʫʢʠ ʥʝ ʧʝʨʝʩʪʘʚʠʰʴ ʥʘ ʤʝʩʪʦ ʤʠʟʠʥʮʘ ʧʨʘʚʦʡ ʨʫʢʠ. 

ʍʦʨʦʰʦ, ʩ ʙʘʟʠʩʦʤ ʨʘʟʦʙʨʘʣʠʩʴ, ʥʦ ʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʨʠʩʚʦʠʪʴ ʢʦʦʨʜʠʥʘʪʳ 

ʢʘʞʜʦʤʫ ʧʨʝʜʤʝʪʫ ʚʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʪʦʣʘ. ʇʦʯʝʤʫ ʥʝʜʦʩʪʘʪʦʯʥʦ? ɺʝʢʪʦʨʳ ʷʚʣʷʶʪ-

ʩʷ ʩʚʦʙʦʜʥʳʤʠ ʠ ʙʣʫʞʜʘʶʪ ʧʦ ʚʩʝʡ ʧʣʦʩʢʦʩʪʠ. ʇʦʵʪʦʤʫ ʥʫʞʝʥ ʦʪʧʨʘʚʥʦʡ ʦʨʠʝʥʪʠʨ,  

ʠ ʚ ʨʦʣʠ ʪʘʢʦʛʦ ʦʨʠʝʥʪʠʨʘ ʚʳʩʪʫʧʘʝʪ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ï ʵʪʦ ʪʦʯʢʘ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 

)0;0(O , ʟʘʜʘʶʱʘʷ ʥʘʯʘʣʦ ʦʪʩʯʸʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʤʳ ʤʦʞʝʤ ʚʳʙʨʘʪʴ ʣʶ-

ʙʫʶ ʪʦʯʢʫ ʧʣʦʩʢʦʩʪʠ, ʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʦʥʘ ʤʦʞʝʪ ʭʦʪʴ ʥʘ ʢʨʘʶ ɺʩʝʣʝʥʥʦʡ. 

ʅʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ )0;0(O  ʠ ʥʝʢʦʣʣʠʥʝʘʨʥʳʝ ʚʝʢʪʦʨʳ 21, ee , ʚʟʷʪʳʝ ʚ ʦʧʨʝʜʝʣʸʥ-

ʥʦʤ ʧʦʨʷʜʢʝ (ʙʘʟʠʩ), ʟʘʜʘʶʪ ʘʬʬʠʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʧʣʦʩʢʦʩʪʠ: 

 

ʀʥʦʛʜʘ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʥʘʟʳʚʘʶʪ ʢʦʩʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʦʚ ʥʘ ʯʝʨʪʝʞʝ ʠʟʦʙʨʘʞʝʥʳ ʪʦʯʢʠ )1;0(),2;2( -- BA  ʠ ʚʝʢʪʦʨʳ: 

).0;3(ʠʣʠ3

);2;0(ʠʣʠ2

);1;2(ʠʣʠ2

1

2

21

cec

beb

aeea

=

--=

-+-=

 

ɺ ʘʬʬʠʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʧʝʨʝʩʪʘʶʪ ʨʘʙʦʪʘʪʴ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʫʣʳ, ʢʦʪʦʨʳʝ 

ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʨʘʥʝʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʬʦʨʤʫʣʳ ʚʳʯʠʩʣʝʥʠʷ ʜʣʠʥ. 

éʚʳ ʩʢʘʞʝʪʝ ʥʝʫʜʦʙʥʘʷ ʩʠʩʪʝʤʘ? ɺʩʸ ʦʪʥʦʩʠʪʝʣʴʥʦ! ï ʜʘ ʠ ʨʝʧʪʠʣʦʠʜʳ ʩ ʧʣʘʥʝʪʳ 

ʅʝʙʠʨʫ ʦʜʦʙʨʷʶʪ J ʅʦ ʤʳ, ʢʦʥʝʯʥʦ, ʩ ʥʠʤʠ ʥʝ ʩʦʛʣʘʩʥʳ: 

http://mathprofi.com/knigi_i_kursy/angem.html


ɺʥʠʤʘʥʠʝ! ʕʪʦ ʜʝʤʦ-ʚʝʨʩʠʷ ʢʥʠʛʠ, ʧʦʣʥʳʡ ʠ ʩʚʝʞʠʡ ʢʫʨʩ ʤʦʞʥʦ ʥʘʡʪʠ ʟʜʝʩʴ: http://mathprofi.com/knigi_i_kursy/angem.html 
43 

ʅʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʠ ʜʚʘ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʚʝʢʪʦʨʘ 21, ee  ʧʨʦʠʟʚʦʣʴʥʦʡ ʥʝʥʫʣʝʚʦʡ 

ʜʣʠʥʳ ʟʘʜʘʶʪ ʦʨʪʦʛʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ: 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʯʝʨʪʝʞʝ ʠʟʦʙʨʘʞʝʥʘ ʪʦʯʢʘ )1;1( -M  ʠ ʚʝʢʪʦʨ 21 eea +=  (ʠʣʠ 

)1;1(a ). ʆʯʝʚʠʜʥʦʝ ʥʝʫʜʦʙʩʪʚʦ ʵʪʦʛʦ ʙʘʟʠʩʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʦʦʨʜʠʥʘʪʥʳʝ ʚʝʢʪʦʨʳ  

ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʤʝʶʪ ʨʘʟʥʳʝ ʜʣʠʥʳ ʠ ʥʝ ʨʘʚʥʳ ʝʜʠʥʠʮʝ. ɸ ʝʩʣʠ ʦʥʠ ʝʜʠʥʠʯʥʳʝ, ʪʦ ʧʦʣʫ-

ʯʘʝʪʩʷ ʧʨʠʚʳʯʥʘʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ (ʜʝʢʘʨʪʦʚʘ) ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ-

ʩ ̫ʥʘʯʘʣʦʤ ʢʦʦʨʜʠʥʘʪ )0;0(O  ʠ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʤ ʙʘʟʠʩʦʤ );( ji : 

 

ʆʩʴ OX  ʥʘʟʳʚʘʶʪ ʦʩʴʶ ʘʙʩʮʠʩʩ, ʘ ʦʩʴ  OY ï ʦʩʴʶ ʦʨʜʠʥʘʪ. ʏʪʦʙʳ ʟʘʜʘʪʴ ʨʘʟʤʝʨ-

ʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʦʩʪʘʚʠʪʴ ʥʦʣʠʢ ʠ ʜʚʝ ʝʜʠʥʠʯʢʠ ʧʦ ʦʩʷʤ. ʅɽ ʅʋɾʅʆ ʠʩʧʦʣʴʟʦʚʘʪʴ 

çʩʧʣʦʰʥʫʶè ʥʫʤʝʨʘʮʠʶ:  ʀʙʦ ʢʦʦʨʜʠʥʘʪʥʘʷ ʧʣʦʩʢʦʩʪʴ ï ʥʝ 
ʧʘʤʷʪʥʠʢ ɼʝʢʘʨʪʫ, ʘ ʩʪʫʜʝʥʪ ï ʥʝ ʛʦʣʫʙʴ :) 

ʇʦʧʫʣʷʨʥʳʝ çʪʝʪʨʘʜʥʳʝè ʤʘʩʰʪʘʙʳ: 1 ʝʜ. = 1 ʢʣʝʪʢʘ ʠʣʠ 1 ʝʜ. = 2 ʢʣʝʪʢʠ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʢʘʨʪʦʚʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʪʦʣʴʢʦ 

ʯʝʨʝʟ ʚʝʢʪʦʨʳ, ʠ ʚʦ ʤʥʦʛʠʭ ʟʘʜʘʯʘʭ ʚʝʢʪʦʨʳ ji ,  ʥʝ ʯʝʨʪʷʪ.  

ʇʝʨʝʭʦʜʠʤ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ. ɺʩʝ ʟʘʜʘʯʠ ʵʪʦʛʦ ʧʘʨʘʛʨʘʬʘ ʩʧʨʘʚʝʜʣʠʚʳ ʢʘʢ ʜʣʷ 

çʰʢʦʣʴʥʦʡè ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʪʘʢ ʠ ʜʣʷ ʦʙʱʝʛʦ ʘʬʬʠʥʥʦʛʦ ʩʣʫʯʘʷ; ʥʠʯʝʛʦ ʩʣʦʞʥʦʛʦ: 

http://mathprofi.com/knigi_i_kursy/angem.html
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ü ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʣʠʥʝʘʨʥʦʩʪʴ ʚʝʢʪʦʨʦʚ ʧʣʦʩʢʦʩʪʠ? 

ʆʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʚʝʢʪʦʨʦʚ ʤʳ ʧʨʦʚʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ,  

ʠ ʚʦʪ ʪʝʧʝʨʴ ʢʦʣʣʠʥʝʘʨʥʦʩʪʴ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʚʘ ʚʝʢʪʦʨʘ ʧʣʦʩʢʦʩʪʠ );(),;( 2121 wwwvvv  ʙʳʣʠ ʢʦʣʣʠʥʝʘʨʥʳ, 

ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʙʳʣʠ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣɹʥ :r é, ʛʜʝ l ï ʢʦʥʩʪʘʥʪʘ. 

ʇʦ ʩʫʱʝʩʪʚʫ, ʵʪʦ ʧʦʢʦʦʨʜʠʥʘʪʥʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʦʯʝʚʠʜʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ wv l= . 
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ʘ) ʇʨʦʚʝʨʠʪʴ, ʢʦʣʣʠʥʝʘʨʥʳ ʣʠ ʚʝʢʪʦʨʳ )2;1(),4;2( -- ba . 

ʙ) ʆʙʨʘʟʫʶʪ ʣʠ ʙʘʟʠʩ ʚʝʢʪʦʨʳ )14;6(),7;3( -mk ? 

ʈʝʰʝʥʠʝ:  

ʘ) ɺʳʷʩʥʠʤ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʜʣʷ ʚʝʢʪʦʨʦʚ )2;1(),4;2( -- ba  ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠ-

ʦʥʘʣʴʥʦʩʪʠ l, ʪʘʢʦʡ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʠʩʴ ʨʘʚʝʥʩʪʚʘ é: 

í
ì
ë

-Ö=

Ö=-

)2(4

12

l

l
 ï ʠʟ ʦʙʦʠʭ ʫʨʘʚʥʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ 2-=l , ʟʥʘʯʠʪ, ʜʘʥʥʳʝ ʚʝʢʪʦʨʳ 

ʢʦʣʣʠʥʝʘʨʥʳ.  

ʀ ʦʙʷʟʘʪʝʣʴʥʦ ʨʘʩʩʢʘʞʫ ʦ çʧʠʞʦʥʩʢʦʡè ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʘ-

ʚʠʣʘ, ʢʦʪʦʨʘʷ ʚʧʦʣʥʝ ʨʘʙʦʪʘʝʪ ʥʘ ʧʨʘʢʪʠʢʝ. ʀʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʨʘʟʫ ʩʦʩʪʘʚʠʪʴ 

ʧʨʦʧʦʨʮʠʶ 
2

2

1

1

w

v

w

v
=  ʠ ʧʦʩʤʦʪʨʝʪʴ, ʙʫʜʝʪ ʣʠ ʦʥʘ ʚʝʨʥʦʡ: 

2

4

1

2

-
=

-
 

ʩʦʢʨʘʱʘʝʤ ʦʙʝ ʯʘʩʪʠ: 

22 -=-  ï ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʦ ʚʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ,  ba || . 

ʆʪʥʦʰʝʥʠʝ ʤʦʞʥʦ ʙʳʣʦ ʩʦʩʪʘʚʠʪʴ ʠ ʥʘʦʙʦʨʦʪ, ʵʪʦ ʨʘʚʥʦʮʝʥʥʳʡ ʚʘʨʠʘʥʪ: 

2

1

2

1

4

2

2

1
-=-Ý

-
=

-
 ï ʚʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʦʣʣʠʥʝʘʨʥʳʝ ʚʝʢʪʦʨʳ ʣʠʥʝʡʥʦ 

ʚʳʨʘʞʘʶʪʩʷ ʜʨʫʛ ʯʝʨʝʟ ʜʨʫʛʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʶʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʘ abba
2

1
,2 -=-= , 

ʠ ʠʭ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʣʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ ʯʝʨʝʟ ʵʣʝʤʝʥʪʘʨʥʳʝ ʜʝʡʩʪʚʠʷ ʩ ʚʝʢʪʦʨʘʤʠ: 

.)2;1()4;2(
2

1

2

1
,)4;2()2;1(22 baab =-=--=-=-=--=-  
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ʙ) ɼʚʘ ʚʝʢʪʦʨʘ ʧʣʦʩʢʦʩʪʠ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ, ʝʩʣʠ ʦʥʠ ʥʝ ʢʦʣʣʠʥʝʘʨʥʳ (ʣʠʥʝʡʥʦ ʥʝʟʘ-

ʚʠʩʠʤʳ). ʀʩʩʣʝʜʫʝʤ ʥʘ ʢʦʣʣʠʥʝʘʨʥʦʩʪʴ ʚʝʢʪʦʨʳ )14;6(),7;3( -mk . ʉʦʩʪʘʚʠʤ ʩʠʩʪʝʤʫ: 

...
22
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Ý

í
ì
ë

=

=

wv

wv

l

l
 

ʀʟ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 
2

1
-=l , ʘ ʠʟ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 

2

1
=l , ʟʥʘʯʠʪ, ʩʠʩʪʝʤʘ ʥʝʩʦʚʤʝʩʪʥʘ (ʨʝʰʝʥʠʡ ʥʝʪ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦ-

ʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ ʥʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ. 

ɺʳʚʦʜ: ʚʝʢʪʦʨʳ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ ʠ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ. 

ʋʧʨʦʱʸʥʥʘʷ ʚʝʨʩʠʷ ʨʝʰʝʥʠʷ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

ʉʦʩʪʘʚʠʤ ʧʨʦʧʦʨʮʠʶ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʦʚ )14;6(),7;3( -mk : 

14

7

6

3
¸

-
, ʟʥʘʯʠʪ, ʜʘʥʥʳʝ ʚʝʢʪʦʨʳ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ ʠ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ. 

ʆʙʳʯʥʦ ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʥʝ ʙʨʘʢʫʶʪ ʨʝʮʝʥʟʝʥʪʳ, ʥʦ ʦʥ ʥʝ ʧʨʠʤʝʥʠʤ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʥʝʢʦʪʦʨʳʝ ʢʦʦʨʜʠʥʘʪʳ ʨʘʚʥʳ ʥʫʣʶ: );0(),;0( 22 wwvv . ʀʣʠ ʪʘʢ: )0;(),0;( 11 wwvv . 

ʀʣʠ ʪʘʢ: )0;(),;0( 12 wwvv . ʂʘʢ ʪʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʯʝʨʝʟ ʧʨʦʧʦʨʮʠʶ? (ʥʘ ʥʦʣʴ ʞʝ ʜʝʣʠʪʴ 

ʥʝʣʴʟʷ). ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʷ ʠ ʥʘʟʚʘʣ ʫʧʨʦʱʝʥʥʦʝ ʨʝʰʝʥʠʝ çʧʠʞʦʥʩʢʠʤè. 

ʆʪʚʝʪ: ʘ) ba || ,  ʙ) ʦʙʨʘʟʫʶʪ. 

ʅʝʙʦʣʴʰʦʝ ʪʚʦʨʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 
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ʇʨʠ ʢʘʢʦʤ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ a ʚʝʢʪʦʨʳ )3;5(),;1( -ba a  ʙʫʜʫʪ ʢʦʣʣʠʥʝʘʨʥʳ? 

ɺ ʦʙʨʘʟʮʝ ʨʝʰʝʥʠʷ ʧʘʨʘʤʝʪʨ ʥʘʡʜʝʥ ʯʝʨʝʟ ʧʨʦʧʦʨʮʠʶ 
2

2

1

1

w

v

w

v
= . 

ʅʦ ʵʪʦ ʝʱʸ ʥʝ ʚʩʸ. ʇʦʤʠʤʦ ʨʘʩʩʤʦʪʨʝʥʥʳʭ, ʩʫʱʝʩʪʚʫʝʪ ʠʟʷʱʥʳʡ ʘʣʛʝʙʨʘʠʯʝʩʢʠʡ 

ʩʧʦʩʦʙ ʧʨʦʚʝʨʢʠ ʚʝʢʪʦʨʦʚ ʥʘ ʢʦʣʣʠʥʝʘʨʥʦʩʪ,ɹ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʤ ʥʘʰʠ ʟʥʘʥʠʷ ʠ ʧʷʪʳʤ 

ʧʫʥʢʪʦʤ ʢʘʢ ʨʘʟ ʜʦʙʘʚʠʤ ʵʪʦʪ ʩʧʦʩʦʙ: 

ɼʣʷ ʜʚʫʭ ʚʝʢʪʦʨʦʚ ʧʣʦʩʢʦʩʪʠ ʵʢʚʠʚʘʣʝʥʪʥr  ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ: 

1) ʚʝʢʪʦʨʳ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ; 

2) ʚʝʢʪʦʨʳ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ; 

3) ʚʝʢʪʦʨʳ ʥʝ ʢʦʣʣʠʥʝʘʨʥʳ; 

4) ʚʝʢʪʦʨʳ ʥʝʣʴʟʷ ʣʠʥʝʡʥʦ ʚʳʨʘʟʠʪʴ ʜʨʫʛ ʯʝʨʝʟ ʜʨʫʛʘ; 

+ 5) ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʜʘʥʥʳʭ ʚʝʢʪʦʨʦʚ, ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ. 

ï ʜʘʣʝʝ ʥʘʤ ʧʦʪʨʝʙʫʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʠ ʧʦ ʭʦʜʫ ʠʟʣʦʞʝʥʠʷ  

ʷ ʙʫʜʫ ʧʨʦʩʪʘʚʣʷʪʴ ʛʠʧʝʨʩʩʳʣʢʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʘʪʴʠ ʩʘʡʪʘ. 

http://mathprofi.com/knigi_i_kursy/angem.html
http://mathprofi.ru/kak_vychislit_opredelitel.html


ɺʥʠʤʘʥʠʝ! ʕʪʦ ʜʝʤʦ-ʚʝʨʩʠʷ ʢʥʠʛʠ, ʧʦʣʥʳʡ ʠ ʩʚʝʞʠʡ ʢʫʨʩ ʤʦʞʥʦ ʥʘʡʪʠ ʟʜʝʩʴ: http://mathprofi.com/knigi_i_kursy/angem.html 
46 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʢʚʠʚʘʣʝʥʪʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ: 

1) ʚʝʢʪʦʨʳ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʳ; 

2) ʚʝʢʪʦʨʳ ʥʝ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩʘ; 

3) ʚʝʢʪʦʨʳ ʢʦʣʣʠʥʝʘʨʥʳ; 

4) ʚʝʢʪʦʨʳ ʤʦʞʥʦ ʣʠʥʝʡʥʦ ʚʳʨʘʟʠʪʴ ʜʨʫʛ ʯʝʨʝʟ ʜʨʫʛʘ; 

+ 5) ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʜʘʥʥʳʭ ʚʝʢʪʦʨʦʚ, ʨʘʚʝʥ ʥʫʣʁ. 

! ʇʨʦʢʦʥʪʨʦʣʠʨʫʡʪʝ ¬¬¬, ʚʩʸ ʣʠ ʚʘʤ ʧʦʥʷʪʥʦ ʚ ʪʝʨʤʠʥʘʭ ʠ ʫʪʚʝʨʞʜʝʥʠʷʭ? 

ʗ ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʥʘʜʝʶʩʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʳ ʫʞʝ ʵʣʴʬʳ 4-ʛʦ ʫʨʦʚʥʷ J.  

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʦʚʳʡ, ʧʷʪʳʡ ʧʫʥʢʪ: ʜʚʘ ʚʝʢʪʦʨʘ ʧʣʦʩʢʦʩʪʠ );( 21 vvv , 

);( 21 www  ʢʦʣʣʠʥʝʘʨʥʳ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨ-

ʜʠʥʘʪ ʜʘʥʥʳʭ ʚʝʢʪʦʨʦʚ, ʨʘʚʝʥ ʥʫʣʶ: 0
22

11
=

wv

wv
. 

ʈʝʰʠʤ ɿʘʜʘʯʫ 37 ʚʪʦʨʳʤ ʩʧʦʩʦʙʦʤ: 

ʘ) ɺʳʯʠʩʣʠʤ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʦʚ )2;1(),4;2( -- ba : 

...
24

12
=

-

-
, ʟʥʘʯʠʪ, ʜʘʥʥʳʝ ʚʝʢʪʦʨʳ ʢʦʣʣʠʥʝʘʨʥʳ. 

ʙ) ɼʚʘ ʚʝʢʪʦʨʘ ʧʣʦʩʢʦʩʪʠ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ, ʝʩʣʠ ʦʥʠ ʥʝ ʢʦʣʣʠʥʝʘʨʥʳ. ɺʳʯʠʩʣʠʤ 

ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʦʚ )14;6(),7;3( -mk : 

0844242)6(7143
147

63
¸=+=-Ö-Ö=

-
, ʟʥʘʯʠʪ, ʚʝʢʪʦʨʳ mk,  ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠ-

ʤʳ ʠ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ. 

ʆʪʚʝʪ: ʘ) ba || ,  ʙ) ʦʙʨʘʟʫʶʪ. 

ɺʳʛʣʷʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʤʧʘʢʪʥʝʝ ʠ ʩʠʤʧʘʪʠʯʥʝʝ, ʯʝʤ ʨʝʰʝʥʠʝ ʩ ʧʨʦʧʦʨʮʠʷʤʠ. 

ʉ ʧʦʤʦʱʴʶ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʣʣʠʥʝʘʨ-

ʥʦʩʪʴ ʚʝʢʪʦʨʦʚ, ʥʦ ʠ ʜʦʢʘʟʳʚʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʦʪʨʝʟʢʦʚ, ʧʨʷʤʳʭ. ʈʘʟʙʝʨʸʤ ʧʘʨʫ ʟʘʜʘʯ  

ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ: 
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ɼʘʥʳ ʚʝʨʰʠʥʳ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʘ )0;1(),4;5(),6;2(),2;4( -- DCBA . ɼʦʢʘʟʘʪʴ, ʯʪʦ 

ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢ ABCD ʷʚʣʷʝʪʩʷ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʦʤ. 

ʇʝʨʝʜ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʚʩʧʦʤʥʠʤ, ʯʪʦ ʵʪʦ ʟʘ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʠʛʫʨʘ:  

ʇʘʨʘʣʣʝʣʦʛʨʘʤʤʦʤ ʥʘʟʳʚʘʝʪʩʷ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢ, ʫ ʢʦʪʦʨʦʛʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʩʪʦʨʦʥʳ ʧʦʧʘʨʥʦ ʧʘʨʘʣʣʝʣʴʥʳ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʐʢʦʣʴʥʳʝ ʄʘʪʝʨʠʘʣʳ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʫʞʥʦ ʜʦʢʘʟʘʪʴ: 

1) ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʦʨʦʥ AB  ʠ ʉD; 

2) ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʦʨʦʥ AD  ʠ BC . 
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ɼʦʢʘʟʳʚʘʝʤ: 

1) ʅʘʡʜʸʤ ʚʝʢʪʦʨʳ: 

)4;6()40;51(

)4;6()26);4(2(

--=---

=---

CDCD

ABAB
 

ɺʳʯʠʩʣʠʤ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʦʚ CDAB, : 

02424
44

66
=+-=

-

-
, ʟʥʘʯʠʪ, ʜʘʥʥʳʝ ʚʝʢʪʦʨʳ  ʢʦʣʣʠʥʝʘʨʥʳ, ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ ʧʘ-

ʨʘʣʣʝʣʴʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʦʨʦʥ: CDAB|| . 

2) ʅʘʡʜʸʤ ʚʝʢʪʦʨʳ: 

...

..

BC

AD
 

ʇʦʣʫʯʠʣʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʝʢʪʦʨ (çʧʦ-ʰʢʦʣʴʥʦʤʫè ï ʨʘʚʥʳʝ ʚʝʢʪʦʨʳ), ʥʦ ʨʝʰʝʥʠʝ 

ʪʘʢʠ ʣʫʯʰʝ ʦʬʦʨʤʠʪʴ ʩ ʪʦʣʢʦʤ, ʩ ʨʘʩʩʪʘʥʦʚʢʦʡ. ɺʯrʠʩʣʠʤ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ 

ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʦʚ BCAD, : 

066
22

33
=+-=

--
, ʟʥʘʯʠʪ, ʜʘʥʥʳʝ ʚʝʢʪʦʨʳ  ʢʦʣʣʠʥʝʘʨʥʳ, ʠ BCAD || . 

ɺʳʚʦʜ: ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʘ ABCD ʧʦʧʘʨʥʦ ʧʘʨʘʣʣʝʣʴ-

ʥʳ, ʟʥʘʯʠʪ, ʦʥ ʷʚʣʷʝʪʩʷ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʦʤ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʯʝʨʪʸʞ ʟʜʝʩʴ ʥʝ ʥʫʞʝʥ ï ʨʝʰʝʥʠʝ ʯʠʩʪʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ. 

ɹʦʣʴʰʝ ʬʠʛʫʨ ʭʦʨʦʰʠʭ ʠ ʨʘʟʥʳʭ: 
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ɼʘʥʳ ʚʝʨʰʠʥʳ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʘ )1;5(),3;3(),3;2(),1;3( ---- DCBA . ɼʦʢʘʟʘʪʴ, 

ʯʪʦ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢ ABCD ʷʚʣʷʝʪʩʷ ʪʨʘʧʝʮʠʝʡ. 

ʕʪʦ ʟʘʜʘʥʠʝ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ.  

ɸ ʪʝʧʝʨʴ ʧʦʨʘ ʧʦʪʠʭʦʥʝʯʢʫ ʧʝʨʝʙʠʨʘʪʴʩʷ ʠʟ ʧʣʦʩʢʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ: 

ü ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʣʠʥʝʘʨʥʦʩʪʴ ʚʝʢʪʦʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ? 

ʇʨʘʚʠʣʦ ʪʦ ʞʝ ʩʘʤʦʝ, ʪʦʣʴʢʦ ʜʦʙʘʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʘ:  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʚʘ ʚʝʢʪʦʨʘ ʧʨʦʩʪʨʘʥʩʪʚʘ );;(),;;( 321321 wwwwvvvv  ʙʳʣʠ ʢʦʣ-

ʣʠʥʝʘʨʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʙʳʣʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ: (l ï ʥʝʥʫʣʝʚʘʷ ʢʦʥʩʪʘʥʪʘ). 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʢʦʦʨʜʠʥʘʪʥʫʶ ʨʦʩʧʠʩʴ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʵʪʠʭ ʚʝʢʪʦʨʦʚ: wv l=  
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ɿʘʜʘʯʘ 41 

ɺʳʷʩʥʠʪʴ, ʙʫʜʫʪ ʣʠ ʢʦʣʣʠʥʝʘʨʥʳ ʩʣʝʜʫʶʱʠʝ ʚʝʢʪʦʨʳ ʧʨʦʩʪʨʘʥʩʪʚʘ:  

ʘ) )5;6;2(),5;3;1( -- ba ; 

ʙ) )4;4;8(),1;2;4( -- dc ; 

ʚ) ö
÷

õ
æ
ç

å

2

3
;0;1),3;0;2( MNKL . 

ʈʝʰʝʥʠʝ: 

ʘ) ʇʨʦʚʝʨʠʤ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʦʚ: 

é 

 

 

ʉʠʩʪʝʤʘ ʥʝ ʠʤʝʝʪ ʨʝʰʝʥʠʷ, ʟʥʘʯʠʪ, ʚʝʢʪʦʨʳ ba,  ʥʝ ʢʦʣʣʠʥʝʘʨʥʳ. 

çʋʧʨʦʱʸʥʢʘè ʦʬʦʨʤʣʷʝʪʩʷ ʧʨʦʧʦʨʮʠʝʡ  é. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ: 

5

5

6

3

2

1 -
¸

-
¸  ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ, ʟʥʘʯʠʪ, ʚʝʢʪʦ-

ʨʳ ba,  ʥʝ ʢʦʣʣʠʥʝʘʨʥʳ. 

ʆʪʚʝʪ: ʚʝʢʪʦʨʳ ba,  ʥʝ ʢʦʣʣʠʥʝʘʨʥʳ. 

ʙ-ʚ) ʕʪʦ ʧʫʥʢʪʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʇʦʧʨʦʙʫʡʪʝ ʝʛʦ ʦʬʦʨʤʠʪʴ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʦʡ ʤʝʪʦʜ ʧʨʦʚʝʨʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ ʥʘ ʢʦʣʣʠʥʝʘʨ-

ʥʦʩʪʴ ï ʩ ʧʦʤʦʱʴʶ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʦʚ. 

ɸʥʘʣʦʛʠʯʥʦ çʧʣʦʩʢʦʤʫè ʩʣʫʯʘʶ, ʵʪʠ ʤʝʪʦʜʳ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʪʨʝʟʢʦʚ ʠ ʧʨʷʤʳʭ. 

ü ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʙʘʟʠʩ ʠ ʘʬʬʠʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʄʥʦʛʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʙʫʜʫʪ ʩʧʨʘʚʝʜʣʠ-

ʚʳʤʠ ʠ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʝʢʦʤʝʥʜʫʶ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʠʪʘʪʴ ʚʚʦʜʥʫʶ 

ʯʘʩʪʴ, ʪʘʢ ʢʘʢ ʧʦʷʚʷʪʩʷ ʥʦʚʳʝ ʪʝʨʤʠʥʳ ʠ ʧʦʥʷʪʠʷ.  

ʊʝʧʝʨʴ ʚʤʝʩʪʦ ʧʣʦʩʢʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʪʦʣʘ ʠʩʩʣʝʜʫʝʤ ʪʨʸʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ. ʉʥʘʯʘʣʘ ʩʦʟʜʘʜʠʤ ʝʛʦ ʙʘʟʠʩ. ʂʪʦ-ʪʦ ʩʝʡʯʘʩ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʤʝʱʝʥʠʠ, ʢʪʦ-ʪʦ ʥʘ ʫʣʠʮʝ, 

ʥʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʘʤ ʥʠʢʫʜʘ ʥʝ ʜʝʪʴʩʷ ʦʪ ʪʨʸʭ ʠʟʤʝʨʝʥʠʡ: ʰʠʨʠʥʳ, ʜʣʠʥʳ ʠ ʚʳʩʦʪʳ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟʠʩʘ ʧʦʪʨʝʙʫʝʪʩʷ ʪʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʘ. ʆʜʥʦʛʦ-ʜʚʫʭ 

ʚʝʢʪʦʨʦʚ ʤʘʣʦ, ʯʝʪʚʸʨʪʳʡ ï ʣʠʰʥʠʡ. 

ʀ ʩʥʦʚʘ ʨʘʟʤʠʥʘʝʤʩʷ ʥʘ ʧʘʣʴʮʘʭ. ʇʦʞʘʣʫʡʩʪʘ, ʧʦʜʥʠʤʠʪʝ ʨʫʢʫ ʚʚʝʨʭ ʠ ʨʘʩʪʦʧʳʨʴ-

ʪʝ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʙʦʣʴʰʦʡ, ʫʢʘʟʘʪʝʣʴʥʳʡ ʠ ʩʨʝʜʥʠʡ ʧʘʣʝʮ. ʕʪʦ ʙʫʜʫʪ ʚʝʢʪʦʨʳ 321 ,, eee , 

ʦʥʠ ʩʤʦʪʨʷʪ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, ʠʤʝʶʪ ʨʘʟʥʫʶ ʜʣʠʥʫ ʠ ʠʤʝʶʪ ʨʘʟʥʳʝ ʫʛʣʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʇʦʟʜʨʘʚʣʷʶ, ʙʘʟʠʩ ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʦʪʦʚ! ʂʩʪʘʪʠ, ʥʝ ʥʫʞʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʪʘʢʦʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ, ʢʘʢ ʥʠ ʢʨʫʪʠ ʧʘʣʴʮʘʤʠ, ʘ ʦʪ ʦʧʨʝʜʝʣʝʥʠʡ ʥʠʢʫʜʘ ʥʝ ʜʝʪʴʩʷ =) 
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ɼʘʣʝʝ ʟʘʜʘʜʠʤʩʷ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ, ʣʶʙʳʝ ʣʠ ʪʨʠ ʚʝʢʪʦʨʘ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ ʪʨʝʭ-

ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ? ʇʦʞʘʣʫʡʩʪʘ, ʧʣʦʪʥʦ ʧʨʠʞʤʠʪʝ ʪʨʠ ʧʘʣʴʮʘ ʢ ʩʪʦʣʝʰʥʠʮʝ ʢʦʤʧʴ-

ʶʪʝʨʥʦʛʦ ʩʪʦʣʘ. ʏʪʦ ʧʨʦʠʟʦʰʣʦ? ʊʨʠ ʚʝʢʪʦʨʘ ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʠ, ʛʨʫʙʦ 

ʛʦʚʦʨʷ, ʫ ʥʘʩ ʧʨʦʧʘʣʦ ʦʜʥʦ ʠʟ ʠʟʤʝʨʝʥʠʡ ï ʚʳʩʦʪʘ. ʊʘʢʠʝ ʚʝʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʘʥʘʨ-

ʥʳʤʠ, ʠ ʩʦʚʝʨʰʝʥʥʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʙʘʟʠʩʘ ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʥʠ ʥʝ ʩʦʟʜʘʶʪ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʧʣʘʥʘʨʥʳʝ ʚʝʢʪʦʨʳ ʥʝ ʦʙʷʟʘʥʳ ʣʝʞʘʪʴ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ, ʦʥʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ (ʪʦʣʴʢʦ ʥʝ ʜʝʣʘʡʪʝ ʵʪʦʛʦ ʩ ʧʘʣʴʮʘ-

ʤʠ, ʪʘʢ ʦʪʨʳʚʘʣʩʷ ʪʦʣʴʢʦ ʉʘʣʴʚʘʜʦʨ ɼʘʣʠ =)). 

ʆʧʨʝʜʝʣʝʥʠʝ: ʚʝʢʪʦʨʳ ʥʘʟʳʚʘʶʪʩʷ ʢʦʤʧʣʘʥʘʨʥʳʤʠ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʧʣʦʩ-

ʢʦʩʪʴ, ʢʦʪʦʨʦʡ ʦʥʠ ʧʘʨʘʣʣʝʣʴʥʳ. ɿʜʝʩʴ ʣʦʛʠʯʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʝʩʣʠ ʪʘʢʦʡ ʧʣʦʩʢʦʩʪʠ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʠ ʚʝʢʪʦʨʳ ʙʫʜʫʪ ʥʝ ʢʦʤʧʣʘʥʘʨʥʳ. 

ʊʨʠ ʢʦʤʧʣʘʥʘʨʥʳʭ ʚʝʢʪʦʨʘ ʚʩʝʛʜʘ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʳ, ʪʦ ʝʩʪʴ ʣʠʥʝʡʥʦ ʚʳʨʘ-

ʞʘʶʪʩʷ ʜʨʫʛ ʯʝʨʝʟ ʜʨʫʛʘ. ɼʣʷ ʧʨʦʩʪʦʪʳ ʩʥʦʚʘ ʧʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʦʥʠ ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ. ɺʦ-ʧʝʨʚʳʭ, ʚʝʢʪʦʨʳ 321 ,, eee  ʤʘʣʦ ʪʦʛʦ, ʯʪʦ ʢʦʤʧʣʘʥʘʨʥʳ, ʤʦʛʫʪ ʙʳʪʴ ʚʜʦʙʘʚʦʢ ʝʱʸ ʠ 

ʢʦʣʣʠʥʝʘʨʥʳ, ʪʦʛʜʘ ʣʶʙʦʡ ʚʝʢʪʦʨ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʣʶʙʦʡ ʚʝʢʪʦʨ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, ʚʝʢʪʦʨʳ 21, ee  ʥʝ ʢʦʣʣʠʥʝʘʨʥʳ, ʪʦ ʪʨʝʪʠʡ ʚʝʢʪʦʨ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʥʠʭ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ: é (ʧʦʯʝʤʫ?).  

ʉʧʨʘʚʝʜʣʠʚʦ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ: ʪʨʠ ʥʝʢʦʤʧʣʘʥʘʨʥʳʭ ʚʝʢʪʦʨʘ 

ʚʩʝʛʜʘ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ, ʪʦ ʝʩʪʴ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʚʳʨʘʞʘʶʪʩʷ ʜʨʫʛ ʯʝʨʝʟ ʜʨʫʛʘ.  

ʀ, ʦʯʝʚʠʜʥʦ, ʪʦʣʢɹʦ ʪʘʢʠʝ ʚʝʢʪʦʨʳ ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴ ʙʘʟʠʩ ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ: ʙʘʟʠʩʦʤ ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʟʳʚʘʝʪʩʷ ʪʨʦʡʢʘ ʣʠʥʝʡʥʦ 

ʥʝʟʘʚʠʩʠʤʳʭ (ʥʝʢʦʤʧʣʘʥʘʨʥʳʭ) ʚʝʢʪʦʨʦʚ);;( 321 eee , ʚʟʷʪʳʭ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʦʨʷʜʢʝ, 

ʧʨʠ ʵʪʦʤ ʣʶʙʦʡ ʚʝʢʪʦʨ ʧʨʦʩʪʨʘʥʩʪʚʘ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʧʦ ʜʘʥʥʦʤʫ 

ʙʘʟʠʩʫé, ʛʜʝ gba ,,  ï ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ v  ʚ ʵʪʦʤ ʙʘʟʠʩʝ. ʊʘʢʞʝ ʛʦʚʦʨʷʪ, ʯʪʦ ʚʝʢʪʦʨ v  

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʙʘʟʠʩʥʳʭ ʚʝʢʪʦʨʦʚ.  

ʇʦʥʷʪʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚʚʦʜʠʪʩʷ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʧʣʦʩʢʦʛʦ ʩʣʫʯʘʷ, ʜʦ-

ʩʪʘʪʦʯʥʦ ʦʜʥʦʡ ʪʦʯʢʠ (ʥʘʯʘʣʘ ʦʪʩʯʸʪʘ) ʠ ʣʶʙʳʭ ʪʨʸʭ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʢʪʦʨʦʚ: 

ɺʳʙʨʘʥʥʦʝ (ʛʜʝ ʫʛʦʜʥʦ) ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ )00;;0(O , ʠ ʥʝʢʦʤʧʣʘʥʘʨʥʳʝ ʚʝʢʪʦ-

ʨʳ 321 ,, eee , ʚʟʷʪʳʝ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʦʨʷʜʢʝ, ʟʘʜʘʶʪ ʘʬʬʠʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ 

ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ: 
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ʅʘʠʙʦʣʝʝ ʧʨʠʚʳʯʥʳʤ ʠ ʫʜʦʙʥʳʤ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʘʬʬʠʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

ʷʚʣʷʝʪʩʷ çʰʢʦʣʴʥʘʷè ʩʠʩʪʝʤʘ. ʅʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ )00;;0(O  ʠ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʡ ʙʘʟʠʩ 

);;( kji  ʟʘʜʘʶʪ ʜʝʢʘʨʪʦʚʫ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʧʨʦʩʪʨʘʥʩʪʚʘ: 

 

ʆʩʴ ʘʙʩʮʠʩʩ OX  ʠʟʦʙʨʘʞʘʶʪ ʧʦʜ ʫʛʣʦʤ ¯45  ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʦʩʷʤ (ʢ ʦʩʠ 

ʦʨʜʠʥʘʪ OY ʠ ʦʩʠ ʘʧʧʣʠʢʘʪ OZ ). ʇʦʧʫʣʷʨʥʳʡ çʪʝʪʨʘʜʥʳʡè ʤʘʩʰʪʘʙ: 1 ʝʜ. = 2 ʢʣʝʪ-

ʢʠ ʧʦ ʦʩʷʤ OZOY,  ʠ 1 ʝʜ. = ʜʠʘʛʦʥʘʣʴ ʦʜʥʦʡ ʢʣʝʪʢʠ ï ʧʦ ʦʩʠ OX . 

ʀ ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʧʝʨʝʡʪʠ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʜʘʥʠʷʤ, ʚʥʦʚʴ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʤ ʪʝʦʨʝ-

ʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

ɼʣʷ ʪʨʸʭ ʚʝʢʪʦʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ ʵʢʚʠʚʘʣʝʥʪʳ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ: 

1) ʚʝʢʪʦʨʳ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ; 

2) ʚʝʢʪʦʨʳ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ; 

3) ʚʝʢʪʦʨʳ ʥʝ ʢʦʤʧʣʘʥʘʨʥʳ; 

4) ʚʝʢʪʦʨʳ ʥʝʣʴʟʷ ʣʠʥʝʡʥʦ ʚʳʨʘʟʠʪʴ ʜʨʫʛ ʯʝʨʝʟ ʜʨʫʛʘ; 

5) ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʜʘʥʥʳʭ ʚʝʢʪʦʨʦʚ, ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ. 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʜʫʤʘʶ, ʧʦʥʷʪʥʳ. 

ʃʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ / ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʚʝʢʪʦʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʦʚʝ-

ʨʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʠʪʝʣʷ (ʧʫʥʢʪ 5), ʠ ʦʩʪʘʚʰʠʝʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʧʘʨʘʛʨʘʬʘ 

ʙʫʜʫʪ ʥʦʩʠʪʴ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʘʣʛʝʙʨʘʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʇʦʚʝʩʠʤ ʥʘ ʛʚʦʟʜʴ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʫʶ ʢʣʶʰʢʫ ʠ ʥʘʯʥʸʤ ʦʨʫʜʦʚʘʪʴ ʙʝʡʩʙʦʣʴʥʦʡ ʙʠʪʦʡ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ: 

ʊʨʠ ʚʝʢʪʦʨʘ ʧʨʦʩʪʨʘʥʩʪʚʘ );;(),;;(),;;( 321321321 sssswwwwvvvv  ʢʦʤʧʣʘʥʘʨʥʳ 

ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʜʘʥʥʳʭ ʚʝʢ-

ʪʦʨʦʚ, ʨʘʚʝʥ ʥʫʣʶ: 0

333

222

111

=

swv

swv

swv

. 

ʆʙʨʘʱʘʶ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʙʦʣʴʰʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʥʶʘʥʩ: ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ 

ʤʦʞʥʦ ʟʘʧʠʩʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʩʪʦʣʙʮʳ, ʥʦ ʠ ʚ ʩʪʨʦʢʠ (ʨʝʟʫʣʴʪʘʪ ʥʝ ʠʟʤʝʥʠʪʩʷ). ʅʦ ʛʦʨʘʟ-

ʜʦ ʣʫʯʰʝ ʚ ʩʪʦʣʙʮʳ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʚʳʛʦʜʥʝʝ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 
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ɿʘʜʘʯʘ 42 

ʇʨʦʚʝʨʠʪʴ, ʦʙʨʘʟʫʶʪ ʣʠ ʚʝʢʪʦʨʳ ʙʘʟʠʩ ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ: 

ʘ) )3;4;2(),4;3;3(),2;2;4( ---- cba  

ʙ) )4;3;1(),2;1;1(),7;5;2( 321 mmm  

ʌʘʢʪʠʯʝʩʢʠ ʚʩʸ ʨʝʰʝʥʠʝ ʩʚʦʜʠʪʩʷ ʢ ʚʳʯʠʩʣʝʥʠʶ ʦʧʨʝʜʝʣʠʪʝʣʝʡ: 

ʘ) ɺʳʯʠʩʣʠʤ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʦʚ cba ,,  (ʦʧʨʝʜʝ-

ʣʠʪʝʣʴ ʨʘʩʢʨʳʪ ʧʦ ʧʝʨʚʦʡ ʩʪʨʦʢʝ): 
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342
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( ) ...31694 Ö+-Ö= , ʟʥʘʯʠʪ, ʚʝʢʪʦʨʳ cba ,,  ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ (ʥʝ ʢʦʤʧʣʘʥʘʨʥʳ) 

ʠ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʆʪʚʝʪ: ʜʘʥʥʳʝ ʚʝʢʪʦʨʳ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ. 

ʙ) ʕʪʦ ʧʫʥʢʪ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʅʝ ʧʨʦʧʫʩʢʘʝʤ! ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘ-

ʚʠʣʴʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʷ ʧʨʠʣʦʞʠʣ ʢ ʢʥʠʛʝ ɸʣʛʝʙʨʘʠʯʝʩʢʠʡ ʂʘʣʴʢʫʣʷʪʦʨ. 

ʈʝʰʠʤ ʪʚʦʨʯʝʩʢʫʶ ʟʘʜʘʯʢʫ: 

ɿʘʜʘʯʘ 43 

ʇʨʠ ʢʘʢʦʤ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ a ʚʝʢʪʦʨʳ )1;2;1(),4;0;3(),2;;2( -- nmk a  ʙʫʜʫʪ 

ʢʦʤʧʣʘʥʘʨʥʳ? 

ʈʝʰʝʥʠʝ: ɺʝʢʪʦʨʳ ʢʦʤʧʣʘʥʘʨʥʳ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚ-

ʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʜʘʥʥʳʭ ʚʝʢʪʦʨʦʚ ʨʘʚʝʥ ʥʫʣʶ: 
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a  

ʇʦ ʩʫʱʝʩʪʚʫ, ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ ʩ ʦʧʨʝʜʝʣʠʪʝʣʝʤ. ʆʧʨʝʜʝʣʠʪʝʣʴ ʚʳʛʦʜ-

ʥʝʝ ʚʩʝʛʦ ʨʘʩʢʨʳʪʴ ʧʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ: 
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ʇʨʦʚʦʜʠʤ ʜʘʣʴʥʝʡʰʠʝ ʫʧʨʦʱʝʥʠʷ ʠ ʩʚʦʜʠʤ ʜʝʣʦ ʢ ʧʨʦʩʪʝʡʰʝʤʫ ʣʠʥʝʡʥʦʤʫ ʫʨʘʚ-

ʥʝʥʠʶ: 

40287

0)68(2)43(

-=Ý=+

=+Ö++Ö

aa

a
 

ʆʪʚʝʪ: ʧʨʠ 4-=a  
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ɿʜʝʩʴ ʣʝʛʢʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ, ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʦʜʩʪʘʚʠʪʴ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

4-=a  ʚ ʠʩʭʦʜʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ 0

142

204

132

=

-

-

-

, ʨʘʩʢʨʳʚ ʝʛʦ ʟʘʥʦʚʦ. 

ʀ ʚ ʟʘʢʣʶʯʝʥʠʝ ʧʘʨʘʛʨʘʬʘ ʨʘʩʩʤʦʪʨʠʤ ʝʱʸ ʦʜʥʫ ʪʠʧʦʚʫʶ ʟʘʜʘʯʫ, ʢʦʪʦʨʘʷ ʚʩʪʨʝʯʘ-

ʝʪʩʷ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʘʣʛʝʙʨʝ ʠ ʛʝʦʤʝʪʨʠʠ: 

ɿʘʜʘʯʘ 44 

ɼʘʥʳ ʚʝʢʪʦʨʳ )1;2;3(),5;1;3(),1;1;2(),4;1;4( 321 ---- baaa . ʇʦʢʘʟʘʪʴ, ʯʪʦ ʚʝʢʪʦʨʳ 

321 ,, aaa  ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ b  ʚ ʵʪʦʤ 

ʙʘʟʠʩʝ. 

ʈʝʰʝʥʠʝ: ʉʥʘʯʘʣʘ ʨʘʟʙʠʨʘʝʤʩʷ ʩ ʫʩʣʦʚʠʝʤ. ʇʦ ʫʩʣʦʚʠʶ ʜʘʥʳ ʯʝʪʳʨʝ ʚʝʢʪʦʨʘ, ʠ, 

ʢʘʢ ʚʠʜʠʪʝ, ʫ ʥʠʭ ʫʞʝ ʝʩʪʴ ʢʦʦʨʜʠʥʘʪʳ ʚ ʥʝʢʦʪʦʨʦʤ ʙʘʟʠʩʝ. ʂʘʢʦʡ ʵʪʦ ʙʘʟʠʩ ï ʥʘʩ ʥʝ ʠʥʪʝ-

ʨʝʩʫʝʪ. ɸ ʠʥʪʝʨʝʩʫʝʪ ʩʣʝʜʫʶʱʘʷ ʚʝʱʴ: ʪʨʠ ʚʝʢʪʦʨʘ 321 ,, aaa  ʚʧʦʣʥʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʚrʘʪʴ 

ʩʚʦʡ ʙʘʟʠʩ. ʀ ʧʝʨʚʳʡ ʵʪʘʧ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʰʝʥʠʝʤ ɿʘʜʘʯʠ 42 ï ʥʝʦʙʭʦʜʠʤʦ ʧʨʦ-

ʚʝʨʠʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʚʝʢʪʦʨʳ 321 ,, aaa  ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚʳʯʠʩ-

ʣʠʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʦʚ 321 ,, aaa : 
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...= , ʟʥʘʯʠʪ, ʚʝʢʪʦʨʳ 321 ,, aaa  ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ ʠ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ ʪʨʝʭʤʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. 

! ɺʘʞʥʦ: ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ 321 ,, aaa  ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʧʠʩʳʚʘʝʤ ʚ ʩʪʦʣʙʮʳ ʦʧʨʝ-

ʜʝʣʠʪʝʣʷ, ʘ ʥʝ ʚ ʩʪʨʦʢʠ. ʀʥʘʯʝ ʙʫʜʝʪ ʧʫʪʘʥʠʮʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʘʣʛʦʨʠʪʤʝ ʨʝʰʝʥʠʷ. 

ʊʝʧʝʨʴ ʚʩʧʦʤʥʠʤ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʯʘʩʪʴ: ʝʩʣʠ ʚʝʢʪʦʨʳ 321 ;; eee  ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ, ʪʦ 

ʣʶʙʦʡ ʚʝʢʪʦʨ v  ʤʦʞʥʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʣʦʞʠʪʴ ʧʦ ʜʘʥʥʦʤʫ ʙʘʟʠʩʫ: é, ʛʜʝ 

gba ,,  ï ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ  ʚ ʙʘʟʠʩʝ );;( 321 eee . 

ʇʦʩʢʦʣʴʢʫ ʥʘʰʠ ʚʝʢʪʦʨʳ 321 ,, aaa  ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʵʪʦ 

ʫʞʝ ʜʦʢʘʟʘʥʦ), ʪʦ ʚʝʢʪʦʨ b  ʤʦʞʥʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʣʦʞʠʪʴ ʧʦ ʜʘʥʥʦʤʫ ʙʘʟʠʩʫ: 

é, ʛʜʝ 321 ,, xxx  ï ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ b  ʚ ʙʘʟʠʩʝ ),,( 321 aaa . 

ʀ ʧʦ ʫʩʣʦʚʠʶ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ 321 ,, xxx . 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʦʙʲʷʩʥʝʥʠʷ ʧʦʤʝʥʷʶ ʯʘʩʪʠ ʤʝʩʪʘʤʠ: baxaxax =++ 332211 . ɺ ʮʝʣʷʭ 

ʥʘʭʦʞʜʝʥʠʷ 321 ,, xxx  ʩʣʝʜʫʝʪ ʨʘʩʧʠʩʘʪʴ ʜʘʥʥʦʝ ʨʘʚʝʥʩʪʚʦ ʧʦʢʦʦʨʜʠʥʘʪʥʦ: 
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3324
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xxx

xxx

 ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʝʚʦʡ ʯʘʩʪʠ ʙʝʨʸʤ ʠʟ ʦʧʨ-ʣ ̫ é,  

ʚ ʧʨʘʚʫʶ ʯʘʩʪʴ ʟʘʧʠʩʳʚʘʝʤ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ )1;2;3( --b . 
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ʇʦʣʫʯʠʣʘʩʴ ʩʠʩʪʝʤʘ ʪʨʸʭ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʪʨʝʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ. ʆʙʳʯʥʦ ʝʸ 

ʨʝʰʘʶʪ ʧʦ ʬʦʨʤʫʣʘʤ ʂʨʘʤʝʨʘ, ʯʘʩʪʦ ʜʘʞʝ ʚ ʫʩʣʦʚʠʠ ʟʘʜʘʯʠ ʝʩʪʴ ʪʘʢʦʝ ʪʨʝʙʦʚʘʥʠʝ. 

ɻʣʘʚʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʩʠʩʪʝʤʳ ʫʞʝ ʥʘʡʜʝʥ: 

07¸-=D , ʟʥʘʯʠʪ, ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ. 

ɼʘʣʴʥʝʡʰʝʝ ʜʝʣʦ ʪʝʭʥʠʢʠ: 
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ʠ ʝʱʸ ʦʜʠʥ ʦʧʨʝʜʝʣʠʪʝʣʴ: 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

...=b  ï ʨʘʟʣʦʞʝʥʠʝ ʚʝʢʪʦʨʘ b  ʧʦ ʙʘʟʠʩʫ ),,( 321 aaa . 

ʆʪʚʝʪ:  

 

ʊʘʢʘʷ ʞʝ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 

ɿʘʜʘʯʘ 45 

ɼʘʥʳ ʚʝʢʪʦʨʳ )6;18;14(),2;4;6(),2;7;4(),3;2;1( dcba - . ʇʦʢʘʟʘʪʴ, ʯʪʦ ʚʝʢʪʦʨʳ 

cba ,,  ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ ʠ ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ d  ʚ ʵʪʦʤ ʙʘʟʠʩʝ. ʉʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʨʝʰʠʪʴ ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ. 

ʇʦʣʥʦʝ ʨʝʰʝʥʠʝ ʠ ʧʨʠʤʝʨʥʳʡ ʦʙʨʘʟʝʮ ʯʠʩʪʦʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʚ ʢʦʥʮʝ ʢʥʠʛʠ. ɼʣʷ 

ʩʘʤʦʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʫʡʪʝ ʪʦʪ ʞʝ ɸʣʛʝʙʨʘʠʯʝʩʢʠʡ ʂʘʣʴʢʫʣʷʪʦʨ, ʛʜʝ ʝʩʪʴ ʤʘʢʝʪ ʩ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʠʤ ʨʘʩʯʸʪʦʤ ʩʠʩʪʝʤʳ ʧʦ ʧʨʘʚʠʣʫ ʂʨʘʤʝʨʘ. 
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1.9. ɺʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ 

ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʦʧʨʝʜʝʣʝʥʘ ʜʣʷ ʜʚʫʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ, ʧʫʩʪʴ ɻʪʦ ʙʫʜʫʪ 

ʥʝʪʣʝʥʥʳʝ ʙʫʢʚʳ ba ʠ .  

ʆʙʦʟʥʘʯʝʥʠʝ: [ ]ba³ , ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ 

ʀ ʩʨʘʟʫ ʚʦʧʨʦʩ: ʚ ʯʸʤ ʦʪʣʠʯʠʝ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʪ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʢʘʣʷʨ-

ʥʦʛʦ? ʗʚʥʦʝ ʦʪʣʠʯʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʈɽɿʋʃʔʊɸʊɽ: 

ï ʈʝʟʫʣʴʪʘʪʦʤ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʏʀʉʃʆ: ʉba =Ö  

ï ʈʝʟʫʣʴʪʘʪʦʤ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ɺɽʂʊʆʈ: 

[ ] Na b =³ , ʪʦ ʝʩʪʴ, ʫʤʥʦʞʘʝʤ ʚʝʢʪʦʨʳ ʠ ʧʦʣʫʯʘʝʤ ʩʥʦʚʘ ʚʝʢʪʦʨ. ɺ ʫʯʝʙʥʦʡ ʣʠʪʝ-

ʨʘʪʫʨʝ ʦʙʦʟʥʘʯʝʥʠʷ ʪʦʞʝ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ, ʷ ʙʫʜʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʫʢʚʫ N .  

ʆʧʨʝʜʝʣʝʥʠʝ: ʚʝʢʪʦʨʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ [ ]ba³  ʥʝʢʦʣʣʠʥʝʘʨʥʳʭ ʚʝʢʪʦʨʦʚ 

ba ʠ , ʚʟʷʪʳʭ ʚ ʜʘʥʥʦʤ ʧʦʨʷʜʢʝ, ʥʘʟʳʚʘʝʪʩʷ ɺɽʂʊʆʈ N , ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ 

ʧʣʦʱʘʜʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʜʘʥʥʳʭ ʚʝʢʪʦʨʘʭ; ʚʝʢʪʦʨ N  ʦʨʪʦʛʦʥʘʣʝʥ ʚʝʢ-

ʪʦʨʘʤ  ba ʠ , ʠ ʥʘʧʨʘʚʣʝʥ ʪʘʢ, ʯʪʦ ʙʘʟʠʩ );;( Nba  ʠʤʝʝʪ ʧʨʘʚʫʶ ʦʨʠʝʥʪʘʮʠ.ʁ 

ʈʘʟʙʝʨʸʤ ʦʧʨʝʜʝʣʝʥʠʝ çʧʦ ʢʦʩʪʦʯʢʘʤè:  

1) ʀʩʭʦʜʥʳʝ ʚʝʢʪʦʨʳ ba ʠ , ʦʙʦʟʥʘʯʝʥ-

ʥʳʝ ʢʨʘʩʥʳʤʠ ʩʪʨʝʣʢʘʤʠ, ʥʝ ʢʦʣʣʠʥʝʘʨʥʳ. 

2) ɺʝʢʪʦʨʳ ba ʠ  ʚʟʷʪʳ ʚ ʩʪʨʦʛʦ ʦʧʨʝ-

ʜʝʣʸʥʥʦʤ ʧʦʨʷʜʢʝ: [ ]ba³  ï  çʘè ʫʤʥʦʞʘʝʪʩʷ 

ʥʘ çʙʵè, ʘ ʥʝ çʙʵè ʥʘ çʘè. ʈʝʟʫʣʴʪʘʪʦʤ ʫʤʥʦʞʝ-

ʥʠʷ ʚʝʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ɺɽʂʊʆʈ [ ]baN ³= , ʢʦ-

ʪʦʨʳʡ ʦʙʦʟʥʘʯʝʥ ʩʠʥʠʤ ʮʚʝʪʦʤ. ɽʩʣʠ ʚʝʢʪʦʨʳ 

ʫʤʥʦʞʠʪʴ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʪʦ ʧʦʣʫʯʠʤ ʨʘʚ-

ʥʳʡ ʧʦ ʜʣʠʥʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʧʦ ʥʘʧʨʘʚʣʝ-

ʥʠʶ ʚʝʢʪʦʨ [ ]aN b³=-  (ʤʘʣʠʥʦʚʳʡ ʮʚʝʪ). ʊʦ 

ʝʩʪʴ, ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ [ ] [ ]aa bb ³-=³ . 

3) ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʚʝʢʪʦʨʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʧʫʥʢʪ! 

ɼʃʀʅɸ çʩʠʥʝʛʦè ʚʝʢʪʦʨʘ [ ]baN ³=  ʯʠʩʣʝʥʥʦ 

ʨʘʚʥʘ ʇʃʆʑɸɼʀ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ,  ʧʦʩʪʨʦʝʥ-

ʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ ba ʠ . ʅʘ ʨʠʩʫʥʢʝ ʜʘʥʥʳʡ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʟʘʰʪʨʠʭʦʚʘʥ ʯʸʨʥʳʤ ʮʚʝ-

ʪʦʤ. ɼʣʠʥʘ çʤʘʣʠʥʦʚʦʛʦè ʚʝʢʪʦʨʘ [ ]aN b³=- , ʝʩʪʝʩʪʚʝʥʥʦ, ʨʘʚʥʘ ʵʪʦʡ ʞʝ ʧʣʦʱʘʜʠ. 

ʇʨʠʤʝʯʘʥʠʝ: ʯʝʨʪʸʞ  ʷʚʣʷʝʪʩʷ ʩʭʝʤʘʪʠʯʝʩʢʠʤ, ʠ ʧʦʵʪʦʤʫ ʥʦʤʠʥʘʣʴʥʘʷ ʜʣʠʥʘ 

ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʝ ʨʘʚʥʘ ʧʣʦʱʘʜʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ. 

ɺʩʧʦʤʠʥʘʝʤ ʦʜʥʫ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤʫʣ: ʧʣʦʱʘʜʴ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ʨʘʚʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʩʤʝʞʥʳʭ ʩʪʦʨʦʥ ʥʘ ʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʥʠʤʠ. ʇʦʵʪʦʤʫ, ʠʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘ-

ʟʘʥʥʦʛʦ, ʩʧʨʘʚʝʜʣʠʚʘ ʬʦʨʤʫʣʘ ʚʳʯʠʩʣʝʥʠʷ ɼʃʀʅʓ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ: 

é 
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ʇʦʜʯʸʨʢʠʚʘʶ, ʯʪʦ ʚ ʬʦʨʤʫʣʝ ʨʝʯʴ ʠʜʸʪ ʦ ɼʃʀʅɽ ʚʝʢʪʦʨʘ, ʘ ʥʝ ʦ ʩʘʤʦʤ ʚʝʢʪʦʨʝ N . 

ʂʘʢʦʚ ʧʨʘʢʪʠʯʝʩʢʠʡ ʩʤʳʩʣ? ɸ ʩʤʳʩʣ ʪʘʢʦʚ, ʯʪʦ ʚ ʟʘʜʘʯʘʭ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʧʣʦ-

ʱʘʜʴ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ʯʘʩʪʦ ʥʘʭʦʜʷʪ ʯʝʨʝʟ ʧʦʥʷʪʠʝ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ: 

é 

ʇʦʣʫʯʠʤ ʚʪʦʨʫʶ ʚʘʞʥʫʶ ʬʦʨʤʫʣʫ. ɼʠʘʛʦʥʘʣʴ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ (ʢʨʘʩʥʳʡ ʧʫʥʢʪʠʨ) 

ʜʝʣʠʪ ʝʛʦ ʥʘ ʜʚʘ ʨʘʚʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʧʦʩʪʨʦʝʥ-

ʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ ba ʠ  (ʢʨʘʩʥʘʷ ʰʪʨʠʭʦʚʢʘ), ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ: 

é 

 

 4) ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʡ ʬʘʢʪ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʝʢʪʦʨ N  ʦʨʪʦʛʦʥʘʣʝʥ ʚʝʢʪʦʨʘʤ 

ba ʠ , ʪʦ ʝʩʪʴ bNaN ^^ , . ʈʘʟʫʤʝʝʪʩʷ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʡ ʚʝʢʪʦʨ N-  

(ʤʘʣʠʥʦʚʘʷ ʩʪʨʝʣʢʘ) ʪʦʞʝ ʦʨʪʦʛʦʥʘʣʝʥ ʠʩʭʦʜʥʳʤ ʚʝʢʪʦʨʘʤ ba ʠ . 

5) ɺʝʢʪʦʨ N  ʥʘʧʨʘʚʣʝʥ ʪʘʢ, ʯʪʦ ʙʘʟʠʩ );;( Nba  ʠʤʝʝʪ ʧʨʘʚʫʶ ʦʨʠʝʥʪʘʮʠʶ. ʏʪʦ 

ʵʪʦ ʟʥʘʯʠʪ? ʆʙʲʷʩʥʷʪʴ ʙʫʜʫ ʥʘ ʧʘʣʴʮʘʭ ʚʘʰʝʡ ʧʨʘʚʦʡ ʨʫʢʠ. ʄʳʩʣʝʥʥʦ ʩʦʚʤʝʩʪʠʪʝ ʫʢʘʟʘ-

ʪʝʣʴʥʳʡ ʧʘʣʝʮ ʩ ʚʝʢʪʦʨʦʤ a  ʠ ʩʨʝʜʥʠʡ ʧʘʣʝʮ ʩ ʚʝʢʪʦʨʦʤ b, ʘ ʙʝʟʳʤʷʥʥʳʡ ʧʘʣʝʮ ʠ ʤʠʟʠ-

ʥʝʮ ʧʨʠʞʤʠʪʝ ʢ ʣʘʜʦʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʴʰʦʡ ʧʘʣʝʮ ï ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ N  ʙʫʜʝʪ 

çʩʤʦʪʨʝʪʴè ʚʚʝʨʭ. ʕʪʦ ʠ ʝʩʪʴ ʧʨʘʚʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʙʘʟʠʩ (ʥʘ ʨʠʩʫʥʢʝ ʠʤʝʥʥʦ ʦʥ).  

ʊʝʧʝʨʴ ʩʦʚʤʝʩʪʠʪʝ ʫʢʘʟʘʪʝʣʴʥʳʡ ʧʘʣʝʮ ʣʝʚʦʡ ʨʫʢʠ ʩ ʪʝʤ ʞʝ ʚʝʢʪʦʨʦʤ a, ʘ ʩʨʝʜʥʠʡ 

ï ʩ ʚʝʢʪʦʨʦʤ b. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʦʡ ʧʘʣʝʮ ʙʫʜʝʪ ʥʝʠʟʙʝʞʥʦ ʩʤʦʪʨʝʪʴ ʚʥʠʟ ï ʧʦ ʥʘʧʨʘʚʣʝ-

ʥʠʶ ʚʝʢʪʦʨʘ N- . ʕʪʦ ʣʝʚʳʡ ʠʣʠ ʣʝʚʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʙʘʟʠʩ );;( Nba - . 

ɻʦʚʦʨʷʪ, ʯʪʦ ʵʪʠ ʙʘʟʠʩʳ ʦʨʠʝʥʪʠʨʫʶʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, ʠ ʵʪʦ ʧʦ-

ʥʷʪʠʝ ʥʝ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʯʝʤ-ʪʦ ʥʘʜʫʤʘʥʥʳʤ ʠʣʠ ʘʙʩʪʨʘʢʪʥʳʤ ï ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʦʨʠʝʥʪʘ-

ʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʥʷʝʪ ʩʘʤʦʝ ʦʙʳʯʥʦʝ ʟʝʨʢʘʣʦ: ʝʩʣʠ çʚʳʪʘʱʠʪʴ ʦʪʨʘʞʸʥʥʳʡ ʦʙʲʝʢʪ 

ʠʟ ʟʘʟʝʨʢʘʣʴʷè, ʪʦ ʝʛʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ ʫʜʘʩʪʩʷ ʩʦʚʤʝʩʪʠʪʴ ʩ çʦʨʠʛʠʥʘʣʦʤè, ʠʙʦ çʣʝʚʦè ʠ 

çʧʨʘʚʦè ʧʦʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ. ʇʨʦʚʝʨʴʪʝ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʦʪʨʘʞʝʥʠʠ! 

ʀʪʘʢ, ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʦʙʨʘʥʦ ʠ ʦʩʪʘʣʦʩʴ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʚʝʢʪʦʨʳ 

ba ʠ  ʢʦʣʣʠʥʝʘʨʥʳ. ɽʩʣʠ ʚʝʢʪʦʨʳ ʢʦʣʣʠʥʝʘʨʥʳ, ʪʦ ʠʭ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʥʘ ʦʜʥʦʡ 

ʧʨ̫ʤʦʡ, ʠ ʥʘʰ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʪʦʞʝ çʩʢʣʘʜʳʚʘʝʪʩʷè ʚ ʦʜʥʫ ʧʨʷʤʫʶ. ʇʣʦʱʘʜʴ ʪʘʢʦʛʦ, ʢʘʢ 

ʛʦʚʦʨʷʪ ʤʘʪʝʤʘʪʠʢʠ, ʚʳʨʦʞʜʝʥʥʦʛʦ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ʨʘʚʥʘ ʥʫʣʶ. ʕʪʦ ʞʝ ʩʣʝʜʫʝʪ ʠ ʠʟ 

ʬʦʨʤʫʣʳ é ï ʩʠʥʫʩ ʥʫʣʷ ʠʣʠ 180 ʛʨʘʜʫʩʦʚ ʨʘʚʝʥ ʥʫʣʶ, ʘ ʟʥʘʯʠʪ, ʠ ʧʣʦʱʘʜʴ ʥʫʣʝʚʘʷ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ba || , ʪʦ [ ] 0=³= baN  ʩ ʦʯʝʚʠʜʥʦʡ ʜʣʠʥʦʡ [ ] 0=³= baN . 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʘʤʦ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʚʥʦ ʥʫʣʝʚʦʤʫ ʚʝʢʪʦʨʫ, ʥʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʵʪʠʤ ʯʘʩʪʦ ʧʨʝʥʝʙʨʝʛʘʶʪ ʠ ʧʠʰʫʪ, ʯʪʦ ʦʥʦ ʪʦʞʝ ʨʘʚʥʦ ʥʫʣʶ.  

ʉʧʨʘʚʝʜʣʠʚʦ ʠ ʦʙʨʘʪʥʦʝ: ʝʩʣʠ [ ] 0=³= baN , ʪʦ ba ||   ï ʠ ʵʪʦʪ ʬʘʢʪ ʠʩʧʦʣʴʟʫʶʪ 

ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʝʢʪʦʨʦʚ ʥʘ ʢʦʣʣʠʥʝʘʨʥʦʩʪʴ. 

ʏʘʩʪʥʳʡ ʩʣʫʯʘʡ ï ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʘ ʥʘ ʩʘʤʦʛʦ ʩʝʙʷ: 

[ ] 0=³aa  

 

ʅʫ ʯʪʦ ʞʝ, ʨʘʟʞʠʛʘʝʤ ʦʛʦʥʴ ʧʨʘʢʪʠʢʠ: 
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ʘ) ʅʘʡʪʠ ʜʣʠʥʫ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʦʚ a  ʠ b, ʝʩʣʠ 

3
);(,3,2
p
=Ï== baba . 

ʙ) ʅʘʡʪʠ ʧʣʦʱʘʜʴ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ a  ʠ b, ʝʩʣʠ  

3
);(,3,2
p
=Ï== baba . 

ʅʝʪ, ʵʪʦ ʥʝ ʦʧʝʯʘʪʢʘ! ï ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʧʫʥʢʪʘʭ ʫʩʣʦʚʠʷ ʷ ʥʘʤʝʨʝʥʥʦ ʩʜʝʣʘʣ 

ʦʜʠʥʘʢʦʚʳʤʠ. ʏʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʦʪʣʠʯʠʝ ʚ ʨʝʰʝʥʠʷʭ: 

ʘ) ʇʦ ʫʩʣʦʚʠʶ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʜʣʠʥʫ ʚʝʢʪʦʨʘ (ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ). ʇʦ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

é 

 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʠʥʫʩʘ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʊʨʠʛʦ-

ʥʦʤʝʪʨʠʯʝʩʢʫʶ ʪʘʙʣʠʮʫ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʊʨʠʛʦʥʦʤʝʪʨʠʷ). 

ʆʪʚʝʪ: [ ] ʝʜ.5,20ʝʜ.33 º=³ba  

ʂʦʣʴ ʩʢʦʨʦ ʩʧʨʘʰʠʚʘʣʦʩʴ ʦ ʜʣʠʥʝ, ʪʦ ʚ ʦʪʚʝʪʝ ʫʢʘʟʳʚʘʝʤ ʨʘʟʤʝʨʥʦʩʪʴ ï ʝʜʠʥʠʮʳ. 

ʙ) ʇʦ ʫʩʣʦʚʠʶ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʧʣʦʱʘʜʴ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦ-

ʨʘʭ ba ʠ . ʇʣʦʱʘʜʴ ʜʘʥʥʦʛʦ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ ʜʣʠʥʝ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷ: 

é 

 

ʆʪʚʝʪ: .ʝʜ5,20.ʝʜ33 22 º=-ʛʨʘʤʤʘʧS  

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʦʪʚʝʪʝ ʦ ʚʝʢʪʦʨʥʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ ʨʝʯʠ ʥʝ ʠʜʸʪ ʚʦʦʙʱʝ, 

ʥʘʩ ʩʧʨʘʰʠʚʘʣʠ ʦ ʧʣʦʱʘʜʠ ʬʠʛʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʤʝʨʥʦʩʪʴ ï ʢʚʘʜʨʘʪʥʳʝ ʝʜʠʥʠʮʳ. 

ɺʩʝʛʜʘ ʩʤʦʪʨʠʤ, ʏʊʆ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʧʦ ʫʩʣʦʚʠʶ, ʠ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʬʦʨʤʠ-

ʨʫʝʤ ʯʸʪʢʠʡ ʦʪʚʝʪ!  ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʟʘʜʘʥʠʝ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʝʨʥʸʪʩʷ ʥʘ 

ʜʦʨʘʙʦʪʢʫ, ʥʦ ʵʪʦ ʝʱʸ ʥʝ ʩʘʤʦʝ ʧʣʦʭʦʝ. ʋ ʨʝʮʝʥʟʝʥʪʘ ʤʦʞʝʪ ʩʣʦʞʠʪʴʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ 

ʯʝʣʦʚʝʢ ʧʣʦʭʦ ʨʘʟʦʙʨʘʣʩʷ ʚ ʪʝʤʝ ʠ ʝʛʦ ʙʳ ʥʘʜʦ ʜʦʧʨʦʩʠʪʴ ʩ ʧʨʠʩʪʨʘʩʪʠʝʤ J. ʆʙ ʵʪʦʤ 

ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʨʝʰʘʷ ʣʶʙʫʶ ʟʘʜʘʯʫ ʧʦ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ, ʜʘ ʠ ʧʦ ʜʨʫʛʠʤ ʧʨʝʜʤʝʪʘʤ 

ʪʦʞʝ. 

ʊʠʧʦʚʘʷ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 
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ʅʘʡʪʠ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ ba ʠ , ʝʩʣʠ 

4
);(,1,22
p
=Ï== baba  

ʌʦʨʤʫʣʘ ʥʘʭʦʞʜʝʥʠʷ ʧʣʦʱʘʜʠ ʪʨʝʫʛʦʣʴʥʠʢʘ ʜʘʥʘ ʚ ʢʦʤʤʝʥʪʘʨʠʷʭ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ (ʩʤ. ʚʳʰʝ). ʈʝʰʝʥʠʝ ʠ ʦʪʚʝʪ ʚ ʢʦʥʮʝ ʢʥʠʛʠ.  
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ɼʣʷ ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʟʘʜʘʯ ʥʘʤ ʧʦʥʘʜʦʙʷʪʩʷ: 

ü ʉʚʦʡʩʪʚʘ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʳ ʫʞʝ ʨʘʩʩʤʦʪʨʝʣʠ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚʢʣʶʯʫ ʠʭ ʚ ʜʘʥʥʳʡ ʩʧʠ-

ʩʦʢ. ɼʣʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʚʝʢʪʦʨʦʚ cba ,,  ʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʯʠʩʣʘ l ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶ-

ʱʠʝ ʩʚʦʡʩʪʚʘ: 

1) [ ] 0=³aa   ɺ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʘʭ ʠʥʬʦʨʤʘʮʠʠ ʜʘʥʥʳʡ ʧʫʥʢʪ ʦʙʳʯʥʦ ʥʝ ʚʳʜʝʣʷ-

ʶʪ ʚ ʩʚʦʡʩʪʚʘʭ, ʥʦ ʦʥ ʦʯʝʥʴ ʚʘʞʝʥ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ. ʇʦʵʪʦʤʫ ʧʫʩʪʴ ʙʫʜʝʪ. 

2) [ ] [ ]aa bb ³-=³  ï  ʘʥʪʠʢʦʤʤʫʪʘʪʠʚʥʦʩʪʴ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ; ʦʙ ʵʪʦʤ 

ʩʚʦʡʩʪʚʝ ʷ ʪʦʞʝ ʨʘʩʩʢʘʟʘʣ ʚʳʰʝ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʨʷʜʦʢ ʚʝʢʪʦʨʦʚ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ. 

3) [ ] [ ] [ ] [ ]bbbb aaaa ³=³³=³ llll )(,  ï ʩʦʯʝʪʘʪʝʣʴʥʳʝ ʠʣʠ ʘʩʩʦʮʠʘʪʠʚʥʳʝ 

ʟʘʢʦʥʳ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʂʦʥʩʪʘʥʪʳ ʙʝʩʧʨʦʙʣʝʤʥʦ ʚʳʥʦʩʷʪʩʷ ʟʘ ʧʨʝʜʝʣʳ ʚʝʢʪʦʨ-

ʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʯʝʛʦ ʠʤ ʪʘʤ ʜʝʣʘʪʴ? 

4) é ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʠʣʠ ʜʠʩʪʨʠʙʫʪʠʚʥʳʝ ʟʘʢʦʥʳ. ʂʘʢ ʚʠʜʠʪʝ, ʩ ʨʘʩʢʨʳʪʠ-

ʝʤ ʩʢʦʙʦʢ ʪʦʞʝ ʥʝʪ ʧʨʦʙʣʝʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʘʩʩʤʦʪʨʠʤ ʢʦʨʦʪʝʥʴʢʠʡ ʧʨʠʤʝʨ: 

ɿʘʜʘʯʘ 48 

ʅʘʡʪʠ [ ]ba 23 ³- , ʝʩʣʠ 
2

);(,
6

1
,

2

1 p
=Ï== baba  

ʈʝʰʝʥʠʝ: ʧʦ ʫʩʣʦʚʠʶ ʩʥʦʚʘ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʜʣʠʥʫ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʈʘʩ-

ʧʠʰʝʤ ʤʠʥʠʘʪʶʨʫ: 

[ ]

2

1
1

2

1

2
sin

6

1

2

1
6);(sin6
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23 )1(
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(1) ʉʦʛʣʘʩʥʦ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʟʘʢʦʥʘʤ, ʚʳʥʦʩʠʤ ʢʦʥʩʪʘʥʪʳ ʟʘ ʧʝʨʝʜʝʣʳ ʚʝʢʪʦʨʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ.  

(2) ɺʳʥʦʩʠʤ ʢʦʥʩʪʘʥʪʫ ʟʘ ʧʨʝʜʝʣʳ ʤʦʜʫʣʷ, ʧʨʠ ʵʪʦʤ ʤʦʜʫʣʴ çʩʲʝʜʘʝʪè ʟʥʘʢ çʤʠ-

ʥʫʩè. ɼʣʠʥʘ ʞʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʡ. 

(3) ɼʘʣʴʥʝʡʰʝʝ ʧʦʥʷʪʥʦ. 

ʆʪʚʝʪ: [ ] ʝʜ.
2

1
23 =³- ba  

ʇʦʨʘ ʧʦʜʙʨʦʩʠʪʴ ʜʨʦʚ ʚ ʦʛʦʥʴé, ʘ ʧʦʟʞʝ ʜʦʙʘʚʠʤ ʫʶʪʥʫʶ ʘʪʤʦʩʬʝʨʫ ʠ ʜʘʞʝ ʩʢʘ-

ʟʦʯʥʳʭ ʧʝʨʩʦʥʘʞʝʡ! ï ʷ ʛʣʫʙʦʢʦ ʫʙʝʞʜʸʥ, ʯʪʦ ʚʳʩʰʫʶ ʤʘʪʝʤʘʪʠʢʫ, ʪʝʤ ʙʦʣʝʝ ʛʝʦʤʝʪʨʠʶ, 

ʥʝʣʴʟʷ ʠʟʣʘʛʘʪʴ ʩʫʭʦ ʠ ʟʘʥʫʜʥʦ! 
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ɿʘʜʘʯʘ 49 

ɺʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ ,2nmc +-=  

nmd -=3 , ʝʩʣʠ  
6

);(,4,5
p
=Ï== nmnm  

ʈʝʰʝʥʠʝ: ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [ ]dcS ³Ö=D
2

1
, ʥʦ 

ʟʘʛʚʦʟʜʢʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʝʢʪʦʨʳ çʮʵè ʠ çʜʵè ʩʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʫʤʤ ʚʝʢʪʦ-

ʨʦʚ. ɸʣʛʦʨʠʪʤ ʟʜʝʩʴ ʩʪʘʥʜʘʨʪʝʥ ʠ ʯʝʤ-ʪʦ ʥʘʧʦʤʠʥʘʝʪ ɿʘʜʘʯʠ 17, 18 ʠʟ ʪʝʤʳ ʉʢʘʣʷʨʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ. ʈʝʰʝʥʠʝ ʜʣʷ ʷʩʥʦʩʪʠ ʨʘʟʦʙʴʸʤ ʥʘ ʪʨʠ ʵʪʘʧʘ: 

1) ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʚʳʨʘʟʠʤ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ [ ]dc³  ʯʝʨʝʟ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟ-

ʚʝʜʝʥʠʝ [ ]nm³ , ʧʦ ʩʫʪʠ, ʚʳʨʘʟʠʤ ʚʝʢʪʦʨ ʯʝʨʝʟ ʚʝʢʪʦʨ. ʆ ʜʣʠʥʘʭ ʧʦʢʘ ʥʠ ʩʣʦʚʘ! 

[ ]
[ ]

[ ][ ]
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(1) ʇʦʜʩʪʘʚʣʷʝʤ ʚʳʨʘʞʝʥʠʷ ʚʝʢʪʦʨʦʚ dc, . 

(2) ʀʩʧʦʣʴʟʫʷ ʜʠʩʪʨʠʙʫʪʠʚʥʳʝ ʟʘʢʦʥʳ, ʨʘʩʢʨʳʚʘʝʤ ʩʢʦʙʢʠ ʧʦ ʧʨʘʚʠʣʫ ʫʤʥʦʞʝʥʠʷ 

ʤʥʦʛʦʯʣʝʥʦʚ (ʢʘʞʜʳʡ ʯʣʝʥ ʦʜʥʦʛʦ ʤʥʦʛʦʯʣʝʥʘ ʥʫʞʥʦ ʫʤʥʦʞʠʪʴ ʥʘ ʢʘʞʜʳʡ ʯʣʝʥ ʜʨʫʛʦʛʦ). 

(3) ʀʩʧʦʣʴʟʫʷ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʟʘʢʦʥʳ, ʚʳʥʦʩʠʤ ʚʩʝ ʢʦʥʩʪʘʥʪʳ ʟʘ ʧʨʝʜʝʣʳ ʚʝʢʪʦʨ-

ʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʇʨʠ ʤʘʣʦʤʘʣʴʩʢʦʤ ʦʧʳʪʝ ʜʝʡʩʪʚʠʷ 2-3 ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʟʘ ʦʜʠʥ ʰʘʛ. 

(4) ʇʝʨʚʦʝ ʠ ʧʦʩʣʝʜʥʝʝ ʩʣʘʛʘʝʤʦʝ ʨʘʚʥʦ ʥʫʣʶ (ʥʫʣʝʚʦʤʫ ʚʝʢʪʦʨʫ) ʙʣʘʛʦʜʘʨʷ ʧʨʠʷʪ-

ʥʦʤʫ ʩʚʦʡʩʪʚʫ [ ] 0=³aa . ɺʦ ʚʪʦʨʦʤ ʩʣʘʛʘʝʤʦʤ ʠʩʧʦʣʴʟʫʝʤ ʩʚʦʡʩʪʚʦ ʘʥʪʠʢʦʤʤʫʪʘʪʠʚʥʦ-

ʩʪʠ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ: [ ] [ ]nmmn ³Ö-=³Ö 66   

(5) ʇʨʠʚʦʜʠʤ ʧʦʜʦʙʥʳʝ ʩʣʘʛʘʝʤʳʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʝʢʪʦʨ ʦʢʘʟʘʣʩʷ ʚʳʨʘʞʝʥ ʯʝʨʝʟ ʚʝʢʪʦʨ, ʯʝʛʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʩʪʠʯʴ: 

[ ] [ ]nmc d ³Ö-=³ 5  

2) ʅʘ ʚʪʦʨʦʤ ʰʘʛʝ ʥʘʡʜʝʤ ʜʣʠʥʫ ʥʫʞʥʦʛʦ ʥʘʤ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ɼʘʥʥʦʝ 

ʜʝʡʩʪʚʠʝ  ʥʘʧʦʤʠʥʘʝʪ ʥʝʜʘʚʥʶʶ ɿʘʜʘʯʫ 48: 

[ ] [ ] [ ]
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2

1
100

6
sin455

);(sin555
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3) ʅʘʡʜʸʤ ʧʣʦʱʘʜʴ ʠʩʢʦʤʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ: 

[ ] 2550
2

1

2

1
=Ö=³Ö=D dcS , ʵʪʘʧʳ 2-3 ʤʦʞʥʦ ʙʳʣʦ ʦʬʦʨʤʠʪʴ çʦʜʥʦʡ ʩʪʨʦʢʦʡè 

ʆʪʚʝʪ: 2ʝʜ.25=DS  
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ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʟʘʜʘʯʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪʘʭ, ʚʦʪ ʧʨʠ-

ʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 

ɿʘʜʘʯʘ 50 

ʅʘʡʪʠ [ ]dc³ , ʝʩʣʠ 
2

);(,2,1,3,
p
=Ï==+=+= nmnmnmdnmc  

ʇʦʩʤʦʪʨʠʤ, ʥʘʩʢʦʣʴʢʦ ʚʳ ʙʳʣʠ ʚʥʠʤʘʪʝʣʴʥʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʝʜʳʜʫʱʠʭ ʧʨʠʤʝʨʦʚ 

;-) 

ü ɺʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

ɺʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ );;(),;;( 321321 wwwwvvvv , ʟʘʜʘʥʥʳʭ ʚ ʦʨʪʦ-

ʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ );;( kji , ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

é 

 

 

ɺ ʚʝʨʭʥʶʶ ʩʪʨʦʢʫ ʦʧʨʝʜʝʣʠʪʝʣʷ ʟʘʧʠʩʳʚʘʝʤ ʢʦʦʨʜʠʥʘʪʥʳʝ ʚʝʢʪʦʨʳ, ʚʦ ʚʪʦʨʫʶ ʠ 

ʪʨʝʪʴʶ ʩʪʨʦʢʠ çʫʢʣʘʜʳʚʘʝʤè ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ wv, , ʧʨʠʯʸʤ ʫʢʣʘʜʳʚʘʝʤ ʠʭ ʚ ʩʪʨʦ-

ʛʦʤ ʧʦʨʷʜʢʝ ï ʩʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ çʚʵè, ʟʘʪʝʤ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ çʜʫʙʣʴ-ʚʵè.  

ɼʘʥʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʚʩʝʛʜʘ ʨʘʩʢʨʳʚʘʝʤ ʧʦ ʧʝʨʚʦʡ ʩʪʨʦʢʝ, ʯʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠ-

ʨʦʚʘʥʦ ʚʳʰʝ. ʏʪʦ ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʢʨʳʪʠʷ ʦʧʨʝʜʝʣʠʪʝʣʷ? ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫ-

ʯʘʝʪʩʷ ɺɽʂʊʆʈ. ɸ ʢʘʢ ʠʥʘʯʝ? ɺʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ï ʵʪʦ ʞʝ ʚʝʢʪʦʨ: 

ɿʘʜʘʯʘ 51 

ʅʘʡʪʠ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ )1;4;0(),3;2;1( --- ba  ʠ ʝʛʦ ʜʣʠʥʫ. 

ʈʝʰʝʥʠʝ: ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʚʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʩʘʤʦ ʚʝʢ-

ʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ (ʚʝʢʪʦʨ), ʘ ʚʦ-ʚʪʦʨʳʭ ï ʝʛʦ ʜʣʠʥʫ. 

1) ʅʘʡʜʸʤ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

[ ]

kjikji
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥ ʚʝʢʪʦʨ kjiN 410 ++-=  ʠʣʠ )4;1;10(-N .  

ɺʳʧʦʣʥʠʤ ʧʨʦʚʝʨʢʫ: ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʚʝʢʪʦʨ N  ʜʦʣʞʝʥ ʙʳʪʴ ʦʨʪʦʛʦʥʘʣʝʥ ʚʝʢʪʦ-

ʨʘʤ ba ʠ . ʆʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʚʝʢʪʦʨʦʚ, ʢʘʢ ʤʳ ʧʦʤʥʠʤ, ʧʨʦʚʝʨʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʢʘʣʷʨ-

ʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ: 

.044014)4(1010

;012210)3(421)1(10

bNbN

aNaN

^Ý=+-=Ö+-Ö+Ö-=Ö

^Ý=-+=-Ö+Ö+-Ö-=Ö
  

ï ʝʩʣʠ ʧʦʣʫʯʠʣʦʩʴ ʭʦʪʷ ʙʳ ʦʜʥʦ ʯʠʩʣʦ, ʦʪʣʠʯʥʦʝ ʦʪ ʥʫʣʷ, ʠʱʠʪʝ ʦʰʠʙʢʫ ʚ ʨʘʩʢʨʳ-

ʪʠʠ ʦʧʨʝʜʝʣʠʪʝʣʷ. 

http://mathprofi.com/knigi_i_kursy/angem.html
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2) ɺʳʯʠʩʣʠʤ ʜʣʠʥʫ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʀʩʧʦʣʴʟʫʝʤ ʧʨʦʩʪʝʡʰʫʶ ʬʦʨʤʫʣʫ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʣʠʥʳ ʚʝʢʪʦʨʘ: 

13311716110041)10( 222 ==++=++-=N  

ʆʪʚʝʪ: ʝʜ.10,82ʝʜ.133,410 º=++-= NkjiN  

ɸʥʘʣʦʛʠʯʥʳʡ ʧʨʠʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 

ɿʘʜʘʯʘ 52 

ɼʘʥʳ ʚʝʢʪʦʨʳ kjiAAkiAA ++-=+= 2,32 3121 . ʅʘʡʪʠ [ ]2131 AAAA ³  ʠ ʚʳʯʠʩʣʠʪʴ 

[ ]2131 AAAA ³ . 

ɹʫʜʴʪʝ ʚʥʠʤʘʪʝʣʴʥʳ!  

ʆʛʦʥʴ ʢʘʤʠʥʘ ʚ ʩʘʤʦʤ ʨʘʟʛʘʨʝ, ʠ ʩʘʤʦʝ ʚʨʝʤʷ ʜʦʙʘʚʠʪʴ ʞʠʚʠʪʝʣʴʥʳʡ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʡ ʩʤʳʩʣ ʚ ʥʘʰʠ ʟʘʜʘʯʠ:  

ɿʘʜʘʯʘ 53 

ɼʘʥʳ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ )6;2;2(),0;5;2(),0;2;0( -- CBA . ʅʘʡʪʠ ʝʛʦ ʧʣʦʱʘʜʴ. 

ʈʝʰʝʥʠʝ: ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ, ʜʫʤʘʶ, ʤʥʦʛʠʝ ʫʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ. ʉʥʘʯʘʣʘ ʥʘʡʜʸʤ 

ʚʝʢʪʦʨʳ: 

).6;0;2()06;22;02(

);0;3;2()00;25;02(

-=----=

-=----=

AC

AB
 

ɿʘʪʝʤ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

[ ]

kjikji

kji

ACABN

61218)60()012()018(

...

602

032

++=Ö++Ö---Ö-=

=

-

-=³=
 

ɺʳʯʠʩʣʠʤ ʝʛʦ ʜʣʠʥʫ: 

1465043614432461218 222 ==++=++=N  

ʌʦʨʤʫʣʳ ʧʣʦʱʘʜʝʡ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ʠ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʩʘʤʦ ʩʦʙʦʡ, ʦʩʪʘʶʪʩʷ ʪʝ ʞʝ: 

143146
2

1

2

1
=Ö=Ö=D NS ABC  

ʆʪʚʝʪ: .ʝʜ11,22.ʝʜ143 22 º=DABCS  

ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʟʘʜʘʯʝ ʙʳʣʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʩʪʦʨʦʥʳ ACABʠ , ʩʫʱʝ-

ʩʪʚʫʝʪ ʝʱʸ ʜʚʘ ʚʘʨʠʘʥʪʘ. ʈʝʰʝʥʠʝ ʜʦʧʫʩʪʠʤʦ ʧʨʦʚʝʩʪʠ ʯʝʨʝʟ ʚʝʢʪʦʨʳ BCBA,  ʣʠʙʦ 

CBCA, . ɾʝʣʘʶʱʠʝ ʤʦʛʫʪ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʪʨʸʭ ʩʣʫʯʘʷʭ ʧʦʣʫʯʠʪʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʦʪʚʝʪ. éʇʦʯʝʤʫ ʠʤʝʥʥʦ ʵʪʠ ʩʪʦʨʦʥʳ? ʄʳʩʣʝʥʥʦ ʧʨʝʜʩʪʘʚʴʪʝ ʠʣʠ ʠʟʦʙʨʘʟʠʪʝ ʥʘ ʯʝʨʥʦʚʠ-

ʢʝ ʵʪʦʪ ʪʨʝʫʛʦʣʴʥʠʢ. 
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ɽʱʝ ʦʜʥʘ ʚʘʞʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʟʘʜʘʯʘʭ ʥʘ ʥʘʭʦʞʜʝʥʠʝ ʧʣʦ-

ʱʘʜʠ ʬʠʛʫʨʳ ʧʦʨʷʜʦʢ ʚʝʢʪʦʨʦʚ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʥʘʭʦʜʠʪʴ 

[ ]ABAC³ , ʪʦ ʧʦʣʫʯʠʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʡ ʚʝʢʪʦʨ kjiN 61218 ---=- , ʥʦ 

ʬʦʨʤʫʣʘ ʚʳʯʠʩʣʝʥʠʷ ʜʣʠʥʳ ʚʝʢʪʦʨʘ ʚʩʸ ʨʘʚʥʦ çʩʲʝʩʪè ʵʪʠ ʤʠʥʫʩʳ. ɿʘʤʝʪʴʪʝ, ʯʪʦ ʪʘʢʫʶ 

ʧʝʨʝʩʪʘʥʦʚʢʫ ʥʝʣʴʟʷ ʜʝʣʘʪʴ ʚ ɿʘʜʘʯʘʭ 51-52, ʧʦʩʢʦʣʴʢʫ ʪʘʤ ʪʨʝʙʦʚʘʣʦʩʴ ʥʘʡʪʠ ʚʧʦʣʥʝ 

ʢʦʥʢʨʝʪʥʳʡ ʚʝʢʪʦʨ. 

ɿʘʜʘʯʘ 54 

ɺʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ aAB, , ʝʩʣʠ 

)0;1;2(),5;1;1(),1;1;2( --- aBA  

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʀ ʚ ʟʘʢʣʶʯʝʥʠʝ ʧʘʨʘʛʨʘʬʘ ʦʙʝʱʘʥʥʘʷ ʟʘʜʘʯʘ: 

ɿʘʜʘʯʘ 55 

ʇʨʦʚʝʨʠʪʴ, ʙʫʜʫʪ ʣʠ ʢʦʣʣʠʥʝʘʨʥʳ ʩʣʝʜʫʶʱʠʝ ʚʝʢʪʦʨʳ ʧʨʦʩʪʨʘʥʩʪʚʘ:  

ʘ) )4;4;8(),1;2;4( -- dc  

ʙ) ö
÷

õ
æ
ç

å

2

3
;0;1),3;0;2( MNKL  

ʈʝʰʝʥʠʝ: ʧʨʦʚʝʨʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʫʧʦʤʷʥʫʪʦʤ ʨʘʥʝʝ ʬʘʢʪʝ: ʝʩʣʠ ʚʝʢʪʦʨʳ ba ʠ  

ʢʦʣʣʠʥʝʘʨʥʳ, ʪʦ ʠʭ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʚʥʦ ʥʫʣʝʚʦʤʫ ʚʝʢʪʦʨʫ: [ ] 0=³= baN .  

ʘ) ʅʘʡʜʸʤ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

[ ]

084)1616()816()48(

...

448

124

¸--=Ö+-+Ö--Ö+-=

=

-

-=³

jikji

kji

c d
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʢʪʦʨʳ dc ʠ  ʥʝ ʢʦʣʣʠʥʝʘʨʥʳ. 

ʙ) ʅʘʡʜʸʤ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

[ ]

...

01

02

231

32

230

30

2301

302

=

=Ö+Ö-Ö==³ kji

kji

MNKL
 

ɿʥʘʯʠʪ, MNKL ||  

ʆʪʚʝʪ: ʘ) ʥʝ ʢʦʣʣʠʥʝʘʨʥʳ, ʙ) MNKL ||  

ɺʦʪ, ʧʦʞʘʣʫʡ, ʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʝʢʪʦʨʥʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ ʚʝʢʪʦʨʦʚ. 
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1.10. ʉʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ 

ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʪʦʞʝ ʦʧʨʝʜʝʣʝʥʘ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ. ʉʤʝʰʘʥʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ ï ʵʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʪʨʸʭ ʚʝʢʪʦʨʦʚ: 

)( cba ÖÖ  

ɺʦʪ ʪʘʢ ʚʦʪ ʦʥʠ ʚʳʩʪʨʦʠʣʠʩʴ ʧʘʨʦʚʦʟʠʢʦʤ ʠ ʞʜʫʪ, ʥʝ ʜʦʞʜʫʪʩʷ, ʢʦʛʜʘ ʠʭ ʚʳʯʠʩʣʷʪ.  

ʆʧʨʝʜʝʣʝʥʠʝ: ʩʤʝʰʘʥʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ )( cba ÖÖ  ʥʝʢʦʤʧʣʘʥʘʨʥʳʭ ʚʝʢʪʦʨʦʚ 

cba ,, , ʚʟʷʪʳʭ ʚ ʜʘʥʥʦʤ ʧʦʨʷʜʢʝ, ʥʘʟʳʚʘʝʪʩʷ ʦʙʲʸʤ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ 

ʜʘʥʥʳʭ ʚʝʢʪʦʨʘʭ, ʩʥʘʙʞʸʥʥʳʡ ʟʥʘʢʦʤ ç+è, ʝʩʣʠ ʙʘʟʠʩ ),,( cba  ʧʨʘʚʳʡ, ʠ ʟʥʘʢʦʤ çïè, ʝʩʣʠ 

ʙʘʟʠʩ ),,( cba  ʣʝʚʳʡ. 

ɺʳʧʦʣʥʠʤ ʨʠʩʫʥʦʢ, ʠ ʥʠʞʝ ʷ ʩʥʦʚʘ ʧʦʜʨʦʙʥʦ ʨʘʟʙʝʨʫ ʦʧʨʝʜʝʣʝʥʠʝ: 

 

1) ʀʩʭʦʜʥʳʝ ʚʝʢʪʦʨʳ cba ,, , ʦʙʦʟʥʘʯʝʥʥʳʝ ʢʨʘʩʥʳʤʠ ʩʪʨʝʣʢʘʤʠ, ʥʝ ʢʦʤʧʣʘʥʘʨʥ  r

(ʩʦ ʩʣʫʯʘʝʤ ʢʦʤʧʣʘʥʘʨʥʦʩʪʠ ʨʘʟʙʝʨʸʤʩʷ ʦʪʜʝʣʴʥʦ)  

2) ɺʝʢʪʦʨʳ cba ,,  ʚʟʷʪʳ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʦʨʷʜʢʝ, ʪʦ ʝʩʪʴ ʧʝʨʝʩʪʘʥʦʚʢʘ ʚʝʢʪʦʨʦʚ ʚ 

ʧʨʦʠʟʚʝʜʝʥʠʠ )( cba ÖÖ , ʢʘʢ ʚʳ ʜʦʛʘʜʳʚʘʝʪʝʩʴ, ʥʝ ʧʨʦʭʦʜʠʪ ʙʝʟ ʧʦʩʣʝʜʩʪʚʠʡ.  

3) ʉʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʏʀʉʃʆʄ: pcba =ÖÖ )( .  

ɺ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʬʦʨʤʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʤ, ʷ ʧʨʠʚʳʢ ʦʙʦʟʥʘʯʘʪʴ 

ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʝʨʝʟ )( cba ÖÖ , ʘ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʡ ʙʫʢʚʦʡ çʧʵè. 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ï ʵʪʦ ʦʙʲʸʤ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʧʦʩʪʨʦ-

ʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ cba ,,  (ʬʠʛʫʨʘ ʧʨʦʯʝʨʯʝʥʘ ʢʨʘʩʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʠ ʣʠʥʠʷʤʠ ʯʸʨʥʦʛʦ 

ʮʚʝʪʘ; ʥʝʚʠʜʠʤʳʝ ʥʘʤ ʣʠʥʠʠ ʠʟʦʙʨʘʞʝʥʳ ʧʫʥʢʪʠʨʦʤ). ʊʦ ʝʩʪʴ, ʯʠʩʣʦ p  ʨʘʚʥʦ ʦʙʲʝʤʫ 

ʜʘʥʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ. 

ʇʨʠʤʝʯʘʥʠʝ: ʯʝʨʪʸʞ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘʪʠʯʝʩʢʠʤ. 

4) ʅʝ ʙʫʜʝʤ ʟʘʥʦʚʦ çʧʘʨʠʪʴʩʷè ʩ ʧʦʥʷʪʠʝʤ ʦʨʠʝʥʪʘʮʠʠ ʙʘʟʠʩʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʉʤʳʩʣ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢ ʦʙʲʸʤʫ p  ʤʦʞʝʪ ʜʦʙʘʚ-

ʣʷʪʴʩʷ ʟʥʘʢ ʤʠʥʫʩ. ʇʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ, ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣɹ-

ʥʳʤ: 0<p . 
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ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ  ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ ʬʦʨʤʫʣʘ ʚʳʯʠʩʣʝʥʠʷ ʦʙʲʝʤʘ ʧʘʨʘʣʣʝʣʝ-

ʧʠʧʝʜʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ cba ,, : 

é 

ɿʥʘʢ ʤʦʜʫʣʷ ʫʥʠʯʪʦʞʘʝʪ ʚʦʟʤʦʞʥʳʡ çʤʠʥʫʩè ʩʤʝʰʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʀ ʝʱʸ ʦʜʥʘ ʚʘʞʥʘʷ ʬʦʨʤʫʣʘ. ɺ ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʲʸʤ ʪʝʪʨʘʵʜʨʘ 

(ʥʘ ʨʠʩʫʥʢʝ ʦʪʩʝʯʸʥ çʩʠʥʝʡè ʧʣʦʩʢʦʩʪʴʶ) ʨʘʚʝʥ ʦʜʥʦʡ ʰʝʩʪʦʡ ʦʙʲʸʤʘ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ: 

é 

 

ʊʝʪʨʘʵʜʨ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʪʨʝʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʦʡ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʛʨʘʥʠ ʪʝʪʨʘʵʜʨʘ 

ï ʪʨʝʫʛʦʣʴʥʠʢʠ. 

ʊʝʧʝʨʴ ʩʣʫʯʘʡ ʢʦʤʧʣʘʥʘʨʥʦʩʪʠ. ɽʩʣʠ ʚʝʢʪʦʨʳ cba ,,  ʢʦʤʧʣʘʥʘʨʥʳ, ʪʦ ʠʭ ʤʦʞʥʦ 

ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ çʩʢʣʘʜʳʚʘʝʪʩʷè ʚ ʧʣʦʩ-

ʢʦʩʪʴ, ʠ ʦʙʲʸʤ ʪʘʢʦʛʦ ʚʳʨʦʞʜʝʥʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ ʨʘʚʝʥ ʥʫʣʶ: 0)( =ÖÖ= cbap . 

ü ʉʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

ʉʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ );;(),;;(),;;( 321321321 sssswwwwvvvv , ʟʘʜʘʥ-

ʥʳʭ ʚ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ );;( kji  (ʧʨʘʚʦʡ ʦʨʠʝʥʪʘʮʠʠ), ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫ-

ʣʦʡ: é 

 

 

ʋʪʚʝʨʞʜʝʥʠʝ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʝʧʦʣʥʦʝ, ʥʦ ʚ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʪʦʥʢʦʩʪʠ ʚʥʠʢʘʪʴ ʥʝ ʙʫ-

ʜʝʤ, ʧʨʘʚʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʙʘʟʠʩ ï ʵʪʦ çʧʨʠʚʳʯʥʳʡè ʙʘʟʠʩ, ʚ ʢʦʪʦʨʦʤ ʤʳ ʙʫʜʝʤ ʨʝʰʘʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ɺʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ. 

ʂʘʢ ʠ ʜʣʷ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ ʩʣʝʜʫʝʪ çʫʢʣʘʜʳʚʘʪʴè ʚ 

ʦʧʨʝʜʝʣʠʪʝʣʴ ʚ ʩʪʨʦʛʦʤ ʧʦʨʷʜʢʝ. ɽʩʣʠ ʚ ʩʤʝʰʘʥʥʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ )( swv ÖÖ  ʚrʙʨʘʪʴ ʜʚʘ 

ʚʝʢʪʦʨʘ (ʣʶʙʳʭ) ʠ ʧʝʨʝʩʪʘʚʠʪʴ ʠʭ ʤʝʩʪʘʤʠ, ʪʦ ʥʫʞʥʦ ʧʝʨʝʩʪʘʚʠʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʪʨʦʢʠ ʦʧʨʝʜʝʣʠʪʝʣʷ, ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʠʪʝʣʴ (ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ) ʩʤʝʥʠʪ ʟʥʘʢ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʧʠʩʳʚʘʪʴ ʚ ʩʪʨʦʢʠ, 

ʠʭ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʠ ʚ ʩʪʦʣʙʮʳ ï ʩʣʝʚʘ ʥʘʧʨʘʚʦ, ʠ ʪʦʞʝ ʚ ʩʪʨʦʛʦʤ ʧʦʨʷʜʢʝ: 

333

222

111

)(

swv

swv

swv

swvp =ÖÖ= , ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʷ ʦʪ ʵʪʦʛʦ ʥʝ ʠʟʤʝʥʠʪʩʷ. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʝʩʣʠ ʚʝʢʪʦʨʳ swv ,,  ʢʦʤʧʣʘʥʘʨʥʳ, ʪʦ 

0)(

321

321

321

==ÖÖ=

sss

www

vvv

swvp  

ʉ ʪʘʢʠʤʠ ʦʧʨʝʜʝʣʠʪʝʣʷʤʠ ʤʳ ʫʞʝ ʠʤʝʣʠ ʜʝʣʦ, ʢʦʛʜʘ ʧʨʦʚʝʨʷʣʠ, ʦʙʨʘʟʫʶʪ ʣʠ ʪʨʠ 

ʚʝʢʪʦʨʘ ʙʘʟʠʩ. ʀ ʪʝʧʝʨʴ ʥʘʤ ʠʟʚʝʩʪʝʥ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ: ʜʘʥʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘ-

ʚʝʥ ʦʙʲʝʤʫ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ swv ,, . 
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ɿʘʢʠʜʳʚʘʝʤ ʦʩʪʘʪʢʠ ɹʫʨʘʪʠʥʦ ʚ ʦʛʦʥʴ: 

ɿʘʜʘʯʘ 56 

ɼʘʥʳ ʚʝʢʪʦʨʳ )6;2;3(),3;4;0(),2;1;1( -- cba .  

ɺʳʯʠʩʣʠʪʴ: 

ʘ) ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ; 

ʙ) ʦʙʲʸʤ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ cba ,, ; 

ʚ) ʦʙʲʸʤ ʪʝʪʨʘʵʜʨʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ cba ,, . 

ʈʝʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦ: 

ʘ) ʇʦ ʬʦʨʤʫʣʝ ʩʤʝʰʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ: 

635330)83(3)624(
34

21
3

62

34

623

340

211

)( -=--=--Ö+--=
-
Ö+

-
=

-

-

=ÖÖ= cbap

(ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘʩʢʨʳʪ ʧʦ ʧʝʨʚʦʤʫ ʩʪʦʣʙʮʫ) 

ʙ) ʆʙʲʸʤ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ cba ,, , ʨʘʚʝʥ ʤʦʜʫʣʶ ʠʭ 

ʩʤʝʰʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ: 

é 

ʚ) ɺʳʯʠʩʣʠʤ ʦʙʲʸʤ ʪʝʪʨʘʵʜʨʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʜʘʥʥʳʭ ʚʝʢʪʦʨʘʭ: 

é 

ʆʪʚʝʪ: .ʝʜ
2

1
10ʚ).,ʝʜ63ʙ),63)(a) 33 ==-=ÖÖ - ʪʝʪʨʘʵʜʨʘʧʠʧʝʜʘʧ VVcba  

ʉʣʝʜʫʶʱʘʷ ʟʘʜʘʯʘ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢ ʯʘʩʪʦ, ʯʪʦ ʫʜʦʩʪʘʠʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦʛʦ ʟʘʛʦʣʦʚʢʘ: 

ü ʂʘʢ ʚʳʯʠʩʣʠʪʴ ʦʙʲʸʤ ʪʨʝʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ? 

ʠʣʠ ʪʝʪʨʘʵʜʨʘ, éʪʦʣʴʢʦ ʯʪʦ ʨʝʰʘʣʠ, ʥʦ ʪʫʪ ʜʨʫʛʦʝ, ʪʠʧʦʚʦʝ ʫʩʣʦʚʠʝ:  

ɿʘʜʘʯʘ 57 

ɺʳʯʠʩʣʠʪʴ ʦʙʲʸʤ ʪʨʝʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ, ʝʩʣʠ ʜʘʥʳ ʝʸ ʚʝʨʰʠʥʳ 

)11;8;13(),1;2;1(),1;4;0(),0;2;2( ---- DCBA  

ʈʝʰʝʥʠʝ: çʯʘʡʥʠʢʘʤè ʨʝʢʦʤʝʥʜʫʶ ʚʳʧʦʣʥʠʪʴ ʩʭʝʤʘʪʠʯʝʩʢʠʡ ʨʠʩʫʥʦʢ ʧʠʨʘʤʠʜʢʠ, 

ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʩʫʪʴ ʧʨʦʚʦʜʠʤʳʭ ʜʝʡʩʪʚʠʡ. 

ʉʥʘʯʘʣʘ ʥʘʡʜʸʤ ʚʝʢʪʦʨʳ: 

).11;10;11()011);2(8);2(13(

);1;4;3()01);2(2);2(1(

);1;6;2()01);2(4);2(0(

-=------=

=-----=

-=------=

AD

AC

AB
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ɺʳʯʠʩʣʠʤ ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

2707426468)4430()1133(6)1044(2
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1111
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6

1110
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2

111011

143

162
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-=--=+-+Ö--Ö=

=
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-
Ö-Ö=

-

-

=ÖÖ= ADAʉABp
 

(ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘʩʢʨʳʪ ʧʦ ʧʝʨʚʦʡ ʩʪʨʦʢʝ) 

ɺʳʯʠʩʣʠʤ ʦʙʲʸʤ ʪʨʝʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ ABCD: 

é 

 

ʆʪʚʝʪ: .ʝʜ45 3=ABCDV  

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʟʘʜʘʯʘ ʠʤʝʝʪ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʤʦʞʥʦ ʙʳʣʦ ʚʟʷʪʴ ʠ ʜʨʫʛʫʶ 

ʛʨʫʧʧʫ ʚʝʢʪʦʨʦʚ, ʥʘʯʠʥʘʷ çʜʚʠʞʫʭʫè ʦʪ ʣʶʙʦʡ ʜʨʫʛʦʡ ʚʝʨʰʠʥʳ ʧʠʨʘʤʠʜʳ (ʠʪʦʛʦ 4 ʚʘʨʠ-

ʘʥʪʘ). ʏʝʤ-ʪʦ ʧʦʭʦʞʝ ʥʘ ɿʘʜʘʯʫ 53 ʦ ʧʣʦʱʘʜʠ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʛʜʝ ʤʳ ʤʦʛʣʠ ʚʳʙʨʘʪʴ ʣʶ-

ʙʫʶ ʠʟ ʪʨʸʭ ʚʝʨʰʠʥ. 

ʆʙʲʸʤ ʪʝʪʨʘʵʜʨʘ ï ʵʪʦ çʭʠʪè ʩʤʝʰʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʧʦʵʪʦʤʫ ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ 

ʟʘʜʘʥʠʝ ʧʫʩʪʴ ʙʫʜʝʪ ʪʘʢʠʤ ʞʝ: 

ɿʘʜʘʯʘ 58 

ɺʳʯʠʩʣʠʪʴ ʦʙʲʸʤ ʧʠʨʘʤʠʜʳ, ʟʘʜʘʥʥʦʡ ʚʝʨʰʠʥʘʤʠ )1;1;5(),3;1;2( 21 -- AA , 

)4;3;1(),4;3;0( 43 --- AA  

ɺ ʦʙʨʘʟʮʝ ʨʝʰʝʥʠʷ ʷ ʨʘʩʩʤʦʪʨʝʣ ʚʝʢʪʦʨʳ ʦʪ çʪʨʘʜʠʮʠʦʥʥʦʡè ʪʦʯʢʠ 1A, ʥʦ ʨʘʜʠ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʣʶʙʫʶ ʜʨʫʛʫʶ ʚʝʨʰʠʥʫ. ʈʝʟʫʣʴʪʘʪʳ 

ʜʦʣʞʥʳ ʩʦʚʧʘʩʪʴ. ʅʘʧʦʤʠʥʘʶ, ʯʪʦ ʜʣʷ ʢ ʢʥʠʛʝ ʧʨʠʣʦʞʝʥʳ ɸʣʛʝʙʨʘʠʯʝʩʢʠʡ ʠ ɻʝʦʤʝʪʨʠ-

ʯʝʩʢʠʡ ʂʘʣʴʢʫʣʷʪʦʨ. ʆʥʠ ʧʨʘʢʪʠʯʝʩʢʠ 100%-ʥʦ ʧʦʟʚʦʣʷʪ ʚʘʤ ʥʝ ʧʨʦʧʫʩʪʠʪʴ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʫʶ ʦʰʠʙʢʫ. 

ʊʦʯʥʦ ʪʘʢ ʞʝ ʢʘʢ ʫ ʩʢʘʣʷʨʥʦʛʦ ʠ ʚʝʢʪʦʨʥʦʛʦ, ʫ ʩʤʝʰʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʝʩʪʴ ʩʚʦʠ 

ʩʚʦʡʩʪʚʘ, ʠ ʦ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʷ ʨʘʩʩʢʘʟʘʣ ʚ ʥʘʯʘʣʝ ʧʘʨʘʛʨʘʬʘ; ʜʨʫʛʠʝ ʞʝ ʥʝ ʠʤʝʶʪ ʦʩʦ-

ʙʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ çʤʘʩʩʦʚʦʡè ʧʨʘʢʪʠʢʠ, ʠ ʝʩʣʠ ʦʥʠ ʚʘʤ ʥʫʞʥʳ, ʧʦʞʘʣʫʡʩʪʘ, ʦʙʨʘʪʠʪʝʩʴ ʢ 

ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

ʆʩʪʘʣʠʩʴ ʪʦʣʴʢʦ ʚʝʩʝʣʷʱʠʝ ʜʫʰʫ ʫʛʦʣʴʢʠ, ʠ ʧʦʚʦʜ ʜʣʷ ʨʘʜʦʩʪʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʝʩʪʴ! ï  ʚʝʜʴ ɻʣʘʚʫ ʦ ʚʝʢʪʦʨʘʭ ʫʜʘʣʦʩʴ ʫʤʝʩʪʠʪʴ ʚʩʝʛʦ ʣʠʰʴ ʥʘ 60 ʩʪʨʘʥʠʮʘʭ, ʯʝʛʦ ʥʝ ʦʞʠ-

ʜʘʣ ʜʘʞʝ ʷ ʩʘʤ. ɼʣʷ ʪʘʢʦʛʦ ʦʙʲʸʤʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʞʘʣʫʡ, ʨʝʢʦʨʜ. 

ʀ ʧʝʨʝʜ ʠʟʫʯʝʥʠʝʤ ʜʨʫʛʠʭ ʪʝʤ ʚʘʞʥʦʝ ʥʘʧʫʪʩʪʚʠʝ: 

 

ʃʶʙʠʪʝ ʚʝʢʪʦʨʳ, ʠ ʚʝʢʪʦʨʳ ʧʦʣʶʙʷʪ ʚʘʩ! 
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2. ʇʨʷʤʘʷ ʥʘ ʧʣʦʩʢʦʩʪʠ 

ʇʨʷʤʘʷ ï ʵʪʦ ʦʜʥʘ ʠʟ ʧʨʦʩʪʝʡʰʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. ʆʥʘ ʙʝʩʢʦʥʝʯʥʘ: 

 

ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʤʘʣʝʥʴʢʠʤʠ ʣʘʪʠʥʩʢʠʤʠ ʙʫʢʚʘʤʠ ,...,,,...,,, nmlcba , ʢʘʢ ʚʘʨʠʘʥʪ,  

ʩ ʧʦʜʩʪʨʦʯʥʳʤ ʠʥʜʝʢʩʦʤ, ʥʘʧʨʠʤʝʨ, 321 ,, mmm . ʊʘʢʞʝ ʧʨʷʤʫʶ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʜʚʫʤʷ 

ʨʘʟʣʠʯʥʳʤʠ ʪʦʯʢʘʤʠ, ʢʦʪʦʨʳʝ ʝʡ ʧʨʠʥʘʜʣʝʞʘʪ, ʥʘʧʨʠʤʝʨ, AB . 

ʇʨʷʤʫʶ ʯʘʩʪʦ ʟʘʜʘʶʪ ʫʨʘʚʥʝʥʠʝʤ, ʠ ʥʘʯʥʸʤ ʤʳ ʦʧʷʪʴ ʩʦ ʰʢʦʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: 

2.1. ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʩ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ɺʩʝʤ ʠʟʚʝʩʪʥʦʝ çʰʢʦʣʴʥʦʝè ʫʨʘʚʥʝʥʠʝ bkxy +=  ʥʘʟʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʧʨʤ̫ʦʡ ʩ 

ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ k . ɺʩʧʦʤʥʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʜʘʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠ 

ʪʦ,  ʢʘʢ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʤ̫ʦʡ: 

ʋʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʧʨʷʤʦʡ ʨʘʚʝʥ ʪʘʥʛʝʥʩʫ 

ʫʛʣʘ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʊʨʠ-

ʛʦʥʦʤʝʪʨʠʷ) ʤʝʞʜʫ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʦʩʠ OX  ʠ ʜʘʥʥʦʡ ʧʨ̫ʤʦʡ: 

jtgk= . ʏʪʦʙʳ ʥʝ ʟʘʛʨʦʤʦʞ-

ʜʘʪʴ ʯʝʨʪʸʞ, ʷ ʥʘʨʠʩʦʚʘʣ ʫʛ-

ʣʳ ʪʦʣʴʢʦ ʜʣʷ ʜʚʫʭ ʧʨʷʤʳʭ:  

ʕʪʦ çʢʨʘʩʥʘè̫ ʧʨʤ̫ʘʷ 

22 -= xy  ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

22 =k . ʉʦʛʣʘʩʥʦ ʚʳʰʝʩʢʘ-

ʟʘʥʥʦʤʫ, 2=atg  (ʫʛʦʣ çʘʣɹ-

ʬʘè ʦʙʦʟʥʘʯʝʥ ʟʝʣʸʥʦʡ ʜʫ-

ʛʦʡ). ɼʣʷ çʩʠʥʝʡè ʧʨʷʤʦʡ 

2

x
y -=  ʩ 

2

1
3 -=k  ʩʧʨʘʚʝʜ-

ʣʠʚʦ ʨʘʚʝʥʩʪʚʦ 
2

1
-=btg  

(ʫʛʦʣ çʙʝʪʘè ʦʙʦʟʥʘʯʝʥ ʢʦ-

ʨʠʯʥʝʚʦʡ ʜʫʛʦʡ).  

ɽʩʣʠ ʠʟʚʝʩʪʝʥ ʪʘʥʛʝʥʩ ʫʛʣʘ, ʪʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʣʝʛʢʦ ʥʘʡʪʠ ʠ ʩʘʤ ʫʛʦʣ ʩ ʧʦʤʦ-

ʱʴʶ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ ï ʘʨʢʪʘʥʛʝʥʩʘ. ʊʘʢ, ʜʣʷ çʯʝʨʥʦʡè  ʧʨʷʤʦʡ xy=  ʪʘʥʛʝʥʩ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʨʘʚʝʥ 11 == gtgk , ʘ ʩʘʤ ʫʛʦʣ ʥʘʢʣʦʥʘ ʩʦʩʪʘʚʣʷʝʪ: 

4
arctg1

p
g ==  ʨʘʜʠʘʥ ʠʣʠ 45 ʛʨʘʜʫʩʦʚ, ʯʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʧʦ ʯʝʨʪʝʞʫ. ɿʥʘʯʝʥʠʷ ʫʛ-

ʣʦʚ ʤʦʞʥʦ ʥʘʭʦʜʠʪʴ ʧʦ ʊʘʙʣʠʮʝ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʂʘʣʴʢʫʣʷʪʦʨʘ (ʇʨʠʣʦʞʝʥʠʷ ʚ ʧʦʤʦʱʴ). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ 

ʢ ʦʩʠ ʘʙʩʮʠʩʩ. 

ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ: 

1) ɽʩʣʠ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʠʮʘʪʝʣʝʥ: 0<k , ʪʦ ʣʠʥʠʷ, ʛʨʫʙʦ ʛʦʚʦʨʷ, ʠʜʸʪ 

çʩʚʝʨʭʫ ʚʥʠʟè. ʇʨʠʤʝʨʳ ï çʩʠʥʷʷè ʠ çʤʘʣʠʥʦʚʘʷè ʧʨʷʤʳʝ ʥʘ ʯʝʨʪʝʞʝ. 

2) ɽʩʣʠ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʦʞʠʪʝʣʝʥ: 0>k , ʪʦ ʣʠʥʠʷ ʠʜʸʪ çʩʥʠʟʫ ʚʚʝʨʭè. 

ʇʨʠʤʝʨʳ ï çʯʸʨʥʘʷè ʠ çʢʨʘʩʥʘʷè ʧʨʷʤʳʝ ʥʘ ʯʝʨʪʝʞʝ. 

3) ɽʩʣʠ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʝʥ ʥʫʣʶ: 0=k , ʪʦ ʫʨʘʚʥʝʥʠʝ bkxy +=  ʧʨʠʥʠʤʘ-

ʝʪ ʚʠʜ by= , ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ OX. ʇʨʠʤʝʨ ï çʞʸʣʪʘʷè ʧʨʤ̫ʘʷ. 

ʅʝʬʦʨʤʘʣʴʥʳʡ ʩʤʳʩʣ ʫʨʘʚʥʝʥʠʷ: çʠʛʨʝʢè ɺʉɽɻɼɸ (ʧʨʠ ʣʶʙʦʤ çʠʢʩè) ʨʘʚʝʥ çʙʵè. 

4) ɼʣʷ ʩʝʤʝʡʩʪʚʘ ʧʨʷʤʳʭ constCCx == ʛʜʝ, , ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʩʠ  OY (ʥʘ ʯʝʨʪʝʞʝ 

ʥʝʪ ʧʨʠʤʝʨʘ, ʢʨʦʤʝ ʩʘʤʦʡ ʦʩʠ OY), ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝ ʦʧʨʝʜʝʣʸʥ. ɺ ʜʘʥʥʦʡ ʩʠʪʫʘ-

ʮʠʠ 
2

p
j==tgk , ʘ ʪʘʥʛʝʥʩʘ ʫʛʣʘ 90 ʛʨʘʜʫʩʦʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʅʝʬʦʨʤʘʣʴʥʳʡ ʩʤʳʩʣ 

ʫʨʘʚʥʝʥʠʷ: çʠʢʩè ɺʉɽɻɼɸ (ʧʨʠ ʣʶʙʦʤ çʠʛʨʝʢè) ʨʘʚʝʥ çʮʵè. 

ʏʝʤ ʙʦʣʴʰʝ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʤʦʜʫʣʶ, ʪʝʤ ʢʨʫʯʝ ʠʜʸʪ ʛʨʘʬʠʢ ʧʨʤ̫ʦʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʷʤʳʝ )2(22 2=-= kxy  ʠ )3(43 4 -=+-= kxy . ɿʜʝʩʴ 24 kk > , ʧʦ-

ʵʪʦʤʫ ʧʨʷʤʘʷ 43 +-= xy  ʠʤʝʝʪ ʙʦʣʝʝ ʢʨʫʪʦʡ ʥʘʢʣʦʥ. ʅʘʧʦʤʠʥʘʶ, ʯʪʦ ʤʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ 

ʥʝ ʫʯʠʪʳʚʘʪʴ ʟʥʘʢ, ʥʘʩ ʠʥʪʝʨʝʩʫʶʪ ʪʦʣʴʢʦ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʷʤʘʷ 22 -= xy  ʙʦʣʝʝ ʢʨʫʪɸ, ʯʝʤ ʧʨʷʤʳʝ 
2

,
x

yxy -== . 

ʆʙʨʘʪʥʦ: ʯʝʤ ʤʝʥʴʰʝ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʤʦʜʫʣʶ, ʪʝʤ ʧʨʷʤʘʷ ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʧʦʣʦʛʦʡ. ʊʘʢ, ʜʣʷ ʧʨʷʤʳʭ )21(
2

),1( 31 -=-=== k
x

ykxy  ʩʧʨʘʚʝʜʣʠʚʦ ʥʝʨʘʚʝʥ-

ʩʪʚʦ 13 kk < , ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʷʤʘʷ 
2

x
y -=  ʙʦʣʝʝ ʧʦʣʦʛʘʷ. 

ɿʘʯʝʤ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ? ʇʨʦʜʣʠʪʴ ʚʘʰʠ ʤʫʯʝʥʠʷ. ɿʥʘʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʬʘʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʥʝʤʝʜʣʝʥʥʦ ʫʚʠʜʝʪʴ ʩʚʦʠ ʦʰʠʙʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʰʠʙʢʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʛʨʘʬʠʢʦʚ ï ʢʦʛʜʘ ʥʘ ʯʝʨʪʝʞʝ ʧʦʣʫʯʠʣʦʩʴ ʷʚʥʦ çʯʪʦ-ʪʦ ʥʝ ʪʦè. ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʚʘʤ ʩʨʘ-

ʟʫ ʙʳʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʧʨʷʤʘʷ 110 += xy  ʚʝʩʴʤʘ ʢʨʫʪɸ ʠ ʠʜʸʪ çʩʥʠʟʫ ʚʚʝʨʭè, ʘ ʧʨʷʤʘʷ 

3
20
--=

x
y  ï ʦʯʝʥʴ ʧʦʣʦʛʘ, ʙʣʠʟʢʦ ʧʨʠʞʘʪʘ ʢ ʦʩʠ OX  ʠ ʠʜʸʪ çʩʚʝʨʭʫ ʚʥʠʟè. 

ʉʦʤʥʝʚʘʣʩʷ, ʥʘʧʦʤʠʥʘʪʴ ʣʠ, ʥʦ ʥʘ ʚʩʷʢʠʡ ʧʦʞʘʨʥʳʡ: ʢʘʢ ʧʦʩʪʨʦʠʪʴ ʧʨʷʤʫʶ, 

ʝʩʣʠ ʠʟʚʝʩʪʥʦ ʝʸ ʫʨʘʚʥʝʥʠʝ? 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʧʨʷʤʫʶ, ʥʫʞʥʦ ʟʥʘʪʴ ʜʚʝ ʝʸ ʪʦʯʢʠ (ʣʶʙʳʝ). ʀʭ ʣʝʛʢʦ 

ʥʘʡʪʠ ʠʟ ʫʨʘʚʥʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ, ʥʘʧʨʠʤʝʨ, ʫʨʘʚʥʝʥʠʝ 22 -= xy  ʠ ʚʳʙʝʨʝʤ ʧʨʦʠʟʚʦʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ çʠʢʩè, ʫʜʦʙʥʦ ʚʟʷʪʴ 0=x , ʪʦʛʜʘ: 2202 -=-Ö=y , ʠ ʧʝʨʚʘʷ ʪʦʯʢʘ ʥʘʡʜʝʥʘ: 

)2;0( -A . ʊʝʧʝʨʴ ʚʳʙʠʨʘʝʤ ʜʨʫʛʦʝ ʟʥʘʯʝʥʠʝ x, ʥʘʧʨʠʤʝʨ, 1=x  ʠ ʥʘʭʦʜʠʤ 0212 =-Ö=y  

ï ʪʦʯʢʘ )0;1(B . ʆʪʤʝʯʘʝʤ ʪʦʯʢʠ ʥʘ ʯʝʨʪʝʞʝ ʠ ʘʢʢʫʨʘʪʥʦ ʧʨʦʚʦʜʠʤ ʣʠʥʠʶ ʧʦ ʣʠʥʝʡʢʝ. 

ɸʭ ʜʘ, ʯʫʪʴ ʥʝ ʟʘʙʳʣ: ʧʨʷʤʘʷ ʚʠʜʘ kxy=  ʥʘʟʳʚʘʝʪʩʷ ʧʨʷʤʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-

ʩʪʴ.ʁ ʆʥʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ, ʠ ʜʣʷ ʝʸ ʧʦʩʪʨʦʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʥʘʡʪʠ ʦʜʥʫ 

ʪʦʯʢʫ. ʅʘ ʯʝʨʪʝʞʝ ʚʳʰʝ ʠʟʦʙʨʘʞʝʥʳ ʜʚʝ ʪʘʢʠʭ ʧʨʷʤʳʭ + ʦʩʴ )0( =kOX . 
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ü ʂʘʢ ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʩ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ? 

ɽʩʣʠ ʠʟʚʝʩʪʥʘ ʪʦʯʢʘ );( 00 yxM , ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʥʝʢʦʪʦʨʦʡ ʧʨʷʤʦʡ, ʠ ʫʛʣʦʚʦʡ ʢʦ-

ʵʬʬʠʮʠʝʥʪ k  ʵʪʦʡ ʧʨʷʤʦʡ, ʪʦ ʫʨʘʚʥʝʥʠʝ ʜʘʥʥʦʡ ʧʨʷʤʦʡ ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

é 

ɿʘʜʘʯʘ 59 

ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʩ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 
2

3
=k , ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʪʦʯʢʘ )2;3( -A  ʧʨʠʥʘʜʣʝʞʠʪ ʜʘʥʥʦʡ ʧʨʷʤʦʡ. 

ʈʝʰʝʥʠʝ: ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʘʚʠʤ ʧʦ ʬʦʨʤʫʣʝ é. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ: 

2

13

2

3

2

9

2

3
2

)3(
2

3
)2(

-=

-=+

-Ö=--

xy

xy

xy

 

ʆʪʚʝʪ: 
2

13

2

3
-= xy  

ʇʨʦʚʝʨʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʦ. ɺʦ-ʧʝʨʚʳʭ, ʩʤʦʪʨʠʤ ʥʘ ʧʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝ-

ʥʠʝ 
2

13

2

3
-= xy  ʠ ʫʙʝʞʜʘʝʤʩʷ, ʯʪʦ ʥʘʰ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

2

3
=k  ʥʘ ʩʚʦʸʤ ʤʝʩʪʝ. ɺʦ-

ʚʪʦʨʳʭ, ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ )2;3( -A  ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʜʘʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ. ʇʦʜʩʪʘ-

ʚʠʤ ʠʭ ʚ ʫʨʘʚʥʝʥʠʝ: 

2

13

2

9
2

2

13
3

2

3
2

-=-

-Ö=-

 

22 -=-  ï ʧʦʣʫʯʝʥʦ ʚʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ, ʟʥʘʯʠʪ, ʪʦʯʢʘ )2;3( -A  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʣʫ-

ʯʝʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ. 

ɺʳʚʦʜ: ʫʨʘʚʥʝʥʠʝ ʥʘʡʜʝʥʦ ʧʨʘʚʠʣʴʥʦ. 

ɹʦʣʝʝ ʭʠʪʨʘʷ ʟʘʜʘʯʢʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʝʩʣʠ ʠʟʚʝʩʪʥʘ ʝʸ ʪʦʯʢʘ )1;2(-K , ʘ ʫʛʦʣ ʥʘʢʣʦʥʘ ʢ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʦʩʠ OX  ʩʦʩʪʘʚʣʷʝʪ 
4

3p
a= . 

ʅʫ ʯʪʦ ʞʝ, ʧʨʦʟʚʝʥʝʣ çʧʦʩʣʝʜʥʠʡ ʟʚʦʥʦʢè, ʦʪʛʨʝʤʝʣ ʚʳʧʫʩʢʥʦʡ ʙʘʣ (ʢʘʢ ʵʪʦ 

ʙʳʩʪʨʦ ʫ ʤʝʥʷ ʧʨʦʠʩʭʦʜʠʪ J), ʠ ʟʘ ʚʦʨʦʪʘʤʠ ʨʦʜʥʦʡ ʰʢʦʣʳ ʥʘʩ ʧʦʜʞʠʜʘʝʪ, ʩʦʙʩʪʚʝʥʥʦ, 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ: 

http://mathprofi.com/knigi_i_kursy/angem.html


ɺʥʠʤʘʥʠʝ! ʕʪʦ ʜʝʤʦ-ʚʝʨʩʠʷ ʢʥʠʛʠ, ʧʦʣʥʳʡ ʠ ʩʚʝʞʠʡ ʢʫʨʩ ʤʦʞʥʦ ʥʘʡʪʠ ʟʜʝʩʴ: http://mathprofi.com/knigi_i_kursy/angem.html 
69 

2.2. ʆʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ 

ʅʦʩʪʘʣʴʛʠʯʝʩʢʠ ʤʘʰʝʤ ʨʫʯʢʦʡ ʧʨʠʚʳʯʥʦʤʫ bkxy +=  ʠ ʟʥʘʢʦʤʠʤʩʷ ʩ ʦʙʱʠʤ 

ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ. ʇʦʩʢʦʣʴʢʫ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʚ ʭʦʜʫ ʠʤʝʥʥʦ ʦʥʦ: 

ʆʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʠʤʝʝʪ ʚʠʜ: é, ʛʜʝ CBA ,,  ï ʥʝʢʦʪʦʨʳʝ ʯʠʩʣʘ, ʧʨʠ ʵʪʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʳ BA,  ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʨʘʚʥʳ ʥʫʣʶ (ʪ.ʢ. ʪʝʨʷʝʪʩʷ ʩʤʳʩʣ). 

ʆʜʝʥʝʤ ʚ ʢʦʩʪʶʤ ʠ ʛʘʣʩʪʫʢ ʫʨʘʚʥʝʥʠʝ ʩ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 22 -= xy . ʉʥʘ-

ʯʘʣʘ ʧʝʨʝʥʝʩʸʤ ʚʩʝ ʩʣʘʛʘʝʤʳʝ ʚ ʣʝʚʫʶ ʯʘʩʪʴ: 

022 =+- xy , ʩʣʘʛʘʝʤʦʝ ʩ çʠʢʩʦʤè ʥʫʞʥʦ ʧʦʩʪʘʚʠʪʴ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ: 

022 =++- yx  

ɺ ʧʨʠʥʮʠʧʝ, ʫʨʘʚʥʝʥʠʝ ʫʞʝ ʠʤʝʝʪ ʚʠʜ é, ʥʦ ʧʦ ʧʨʘʚʠʣʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʵʪʠʢʝʪʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʚʦʛʦ ʩʣʘʛʘʝʤʦʛʦ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ A) ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ. ʄʝ-

ʥʷʝʤ ʟʥʘʢʠ ʫ ʢʘʞʜʦʛʦ ʩʣʘʛʘʝʤʦʛʦ: 

022 =--yx , ʛʦʪʦʚʦ. 

ɿʘʧʦʤʥʠʪʝ ʵʪʫ ʪʝʭʥʠʯʝʩʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ! ʇʝʨʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (ʯʘʱʝ ʚʩʝʛʦ A ) 

ʜʝʣʘʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ! 

ʇʦ ʥʘʜʦʙʥʦʩʪʠ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʣʝʛʢʦ ʧʨʠʚʝʩʪʠ ʢ çʰʢʦʣʴʥʦʤʫè ʚʠʜʫ (ʝʩʣʠ  0̧B ): 

B

ʉ
x

B

A
y --=Ý...  

ü ʅʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʧʨʷʤʦʡ 

ɿʘʜʘʜʠʤʩʷ ʚʦʧʨʦʩʦʤ: ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʪʴ, ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʧʨʷʤʫʶ? ɼʚʝ ʪʦʯʢʠ. 

ʅʦ ʦʙ ʵʪʦʤ ʜʝʪʩʢʦʤ ʩʣʫʯʘʝ ʧʦʟʞʝ, ʩʝʡʯʘʩ ʚʣʘʩʪʚʫʶʪ ʧʘʣʦʯʢʠ ʩʦ ʩʪʨʝʣʦʯʢʘʤʠ. ʋ ʢʘʞʜʦʡ 

ʧʨʷʤʦʡ ʝʩʪʴ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʸʥʥʳʡ ʥʘʢʣʦʥ, ʢ ʢʦʪʦʨʦʤʫ ʣʝʛʢʦ çʧʨʠʩʧʦʩʦʙʠʪʴè ʚʝʢʪʦʨ.  

ɺʝʢʪʦʨ, ʢʦʪʦʨʳʡ ʧʘʨʘʣʣʝʣʝʥ ʧʨʷʤʦʡ, ʥʘʟʳʚʘʝʪʩʷ ʥʘʧʨʘʚʣʷʶʱʠʤ ʚʝʢʪʦʨʦʤ 

ʜʘʥʥʦʡ ʧʨʷʤʦʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫ ʣʶʙʦʡ ʧʨʷʤʦʡ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ ʥʘʧʨʘʚʣʷʶʱʠʭ ʚʝʢʪʦ-

ʨʦʚ, ʧʨʠʯʸʤ ʚʩʝ ʦʥʠ ʙʫʜʫʪ ʢʦʣʣʠʥʝʘʨʥʳ (ʩʦʥʘʧʨʘʚʣʝʥʳ ʠʣʠ ʥʝʪ ï ʥʝ ʚʘʞʥʦ).  

ʅʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʩʪʘʥʜʘʨʪʥʦ ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: );( 21 ppp . 

ʅʦ ʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʷʤʦʡ, ʚʝʢʪʦʨ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜ-

ʥʳʤ ʠ ʥʝ ʧʨʠʚʷʟʘʥ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʝ ʧʣʦʩʢʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʫʞʥʦ ʟʥʘʪʴ 

ʥʝʢʦʪʦʨʫʶ ʪʦʯʢʫ );( 00 yxM , ʢʦʪʦʨʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʷʤʦʡ. 

ü ʂʘʢ ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʦ ʪʦʯʢʝ ʠ ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʚʝʢʪʦʨʫ? 

ɽʩʣʠ ʠʟʚʝʩʪʥʘ ʥʝʢʦʪʦʨʘʷ ʪʦʯʢʘ );( 00 yxM , ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʧʨʷʤʦʡ, ʠ ʥʘʧʨʘʚ-

ʣʷʶʱʠʡ ʚʝʢʪʦʨ );( 21 ppp  ʵʪʦʡ ʧʨʷʤʦʡ )0,0( 21 ¸¸ pp , ʪʦ ʫʨʘʚʥʝʥʠʝ ʜʘʥʥʦʡ ʧʨʷʤʦʡ 

ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

é, ʠʥʦʛʜʘ ʝʛʦ ʥʘʟʳʚʘʶʪ ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ. 

 

ʏʪʦ ʜʝʣʘʪʴ, ʢʦʛʜʘ ʦʜʥʘ ʠʟ ʢʦʦʨʜʠʥʘʪ 21, pp  ʨʘʚʥʘ ʥʫʣʶ, ʤʳ ʨʘʟʙʝʨʸʤʩʷ ʚ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʧʨʠʤʝʨʘʭ ʥʠʞʝ. ʂʩʪʘʪʠ, ʟʘʤʝʪʴʪʝ ï ʩʨʘʟʫ ʦʙʝ ʢʦʦʨʜʠʥʘʪʳ ʨʘʚʥʷʪʴʩʷ ʥʫʣ  ʁʥʝ ʤʦʛʫʪ, 

ʪʘʢ ʢʘʢ ʥʫʣʝʚʦʡ ʚʝʢʪʦʨ ʥʝ ʟʘʜʘʸʪ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʦ ʪʦʯʢʝ )2;1(M  ʠ ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʚʝʢʪʦʨʫ )1;2(p . 

ʈʝʰʝʥʠʝ: ʀʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ é. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ: 

é 

 

 

ʉ ʧʦʤʦʱʴʶ ʩʚʦʡʩʪʚ ʧʨʦʧʦʨʮʠʠ*  (ʐʢʦʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ) ʠʟʙʘʚʣʷʝʤʩʷ ʦʪ ʜʨʦʙʝʡ: 

)2(2)1(1 -Ö=-Ö yx  (*  ʪʝʭʥʠʯʝʩʢʠ ʟʜʝʩʴ ʪʘʢʞʝ ʤʦʞʥʦ ʫʤʥʦʞʠʪʴ ʦʙʝ ʯʘʩʪʠ ʥʘ 2) 

ʠ ʧʨʠʚʦʜʠʤ ʫʨʘʚʥʝʥʠʝ ʢ ʦʙʱʝʤʫ ʚʠʜʫ: 

032

421

=+-

-=-

yx

yx
 

ʆʪʚʝʪ: 032 =+- yx  

ʏʝʨʪʝʞʘ ʚ ʪʘʢʠʭ ʧʨʠʤʝʨʘʭ ʜʝʣʘʪʴ ʥʝ ʥʫʞʥʦ, ʥʦ ʧʦʥʠʤʘʥʠʷ ʨʘʜʠ: 

ʅʘ ʯʝʨʪʝʞʝ ʤʳ ʚʠʜʠʤ 

ʠʩʭʦʜʥʫʶ ʪʦʯʢʫ )2;1(M , ʠʩ-

ʭʦʜʥʳʡ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢ-

ʪʦʨ )1;2(p (ʝʛʦ ʤʦʞʥʦ ʦʪʣʦ-

ʞʠʪʴ ʦʪ ʣʶʙʦʡ ʪʦʯʢʠ ʧʣʦʩ-

ʢʦʩʪʠ) ʠ ʧʦʩʪʨʦʝʥʥʫʶ ʧʨ̫-

ʤʫʶ 032 =+- yx .  

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ 

ʥʘʯʘʣʝ ʧʘʨʘʛʨʘʬʘ, ʫ ʧʨʷʤʦʡ 

ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ ʥʘʧʨʘʚʣ̫-

ʶʱʠʭ ʚʝʢʪʦʨʦʚ, ʠ ʚʩʝ ʦʥʠ 

ʢʦʣʣʠʥʝʘʨʥʳ. ɼʣʷ ʧʨʠʤʝʨʘ ʷ 

ʥʘʨʠʩʦʚʘʣ ʪʨʠ ʪʘʢʠʭ ʚʝʢʪʦʨʘ: 

)1;2(,
2

3
;3),2;4( --ö
÷

õ
æ
ç

å
-- cba . 

ʂʘʢʦʡ ʙʳ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʤʳ ʥʠ ʚʳʙʨʘʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʛʜʘ ʧʦʣʫʯʠʪʩʷ ʦʜʥʦ ʠ ʪʦ 

ʞʝ ʫʨʘʚʥʝʥʠʝ ʧʨʤ̫ʦʡ 032 =+- yx .  

ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʦ ʪʦʯʢʝ )2;1(M  ʠ, ʥʘʧʨʠʤʝʨ, ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʚʝʢʪʦ-

ʨʫ )2;4( --a : 

é, ʨʘʟʨʫʣʠʚʘʝʤ ʧʨʦʧʦʨʮʠʶ: 

)2(4)1(2 -Ö-=-Ö- yx  

ɼʝʣʠʤ ʦʙʝ ʯʘʩʪʠ ʥʘ ï2 ʠ ʧʦʣʫʯʘʝʤ ʟʥʘʢʦʤʦʝ ʫʨʘʚʥʝʥʠʝ:  )2(21 -Ö=- yx  

ɾʝʣʘʶʱʠʝ ʤʦʛʫʪ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʚʝʢʪʦʨʳ )1;2(,
2

3
;3 --ö
÷

õ
æ
ç

å
cb   

ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʢʦʣʣʠʥʝʘʨʥʳʡ ʚʝʢʪʦʨ. 
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ʊʝʧʝʨʴ ʨʝʰʠʤ ʦʙʨʘʪʥʫʶ ʟʘʜʘʯʫ: 

ü ʂʘʢ ʥʘʡʪʠ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʧʦ ʦʙʱʝʤʫ ʫʨʘʚʥʝʥʠʶ ʧʨʷʤʦʡ? 

ʆʯʝʥʴ ʧʨʦʩʪʦ: 

ɽʩʣʠ ʧʨʷʤʘʷ ʟʘʜʘʥʘ ʦʙʱʠʤ ʫʨʘʚʥʝʥʠʝʤ 0=++ CByAx , ʪʦ ʚʝʢʪʦʨ );( ABp -  

ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʷʶʱʠʤ ʚʝʢʪʦʨʦʤ ʜʘʥʥʦʡ ʧʨʤ̫ʦʡ. 

ʇʨʠʤʝʨʳ ʥʘʭʦʞʜʝʥʠʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʦʚ ʧʨʷʤʳʭ: 

)5;0()0205(025)3

)0;2()0320(032)2

)5;7(0175)1

pyxx

pyxy

pyx

Ý=-Ö+=-

-Ý=++Ö=+

-Ý=-+

 

ʋʪʚʝʨʞʜʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʣʠʰʴ ʦʜʠʥ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʠʟ ʙʝʩʯʠʩʣʝʥʥʦʛʦ 

ʤʥʦʞʝʩʪʚʘ, ʥʦ ʥʘʤ ʙʦʣʴʰʝ ʠ ʥʝ ʥʫʞʥʦ. ʍʦʪʷ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʢʦʦʨʜʠʥʘʪʳ ʥʘʧʨʘʚʣʷʶʱʠʭ 

ʚʝʢʪʦʨʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʢʨʘʪʠʪʴ: ʪʘʢ, ʫʨʘʚʥʝʥʠʝ 032 =+y  ʟʘʜʘʸʪ ʧʨʷʤʫʶ, ʢʦʪʦʨʘʷ ʧʘ-

ʨʘʣʣʝʣʴʥʘ ʦʩʠ OX  ʠ ʢʦʦʨʜʠʥʘʪʳ ʧʦʣʫʯʝʥʥʦʛʦ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʚʝʢʪʦʨʘ )0;2(-p  ʫʜʦʙʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ï2, ʧʦʣʫʯʘʷ ʚ ʪʦʯʥʦʩʪʠ ʙʘʟʠʩʥʳʡ ʚʝʢʪʦʨ )0;1(i  ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʨʘʚʣʷʶʱʝʛʦ 

ʚʝʢʪʦʨʘ. ɸʥʘʣʦʛʠʯʥʦ, ʫʨʘʚʥʝʥʠʝ 025 =-x  ʟʘʜʘʸʪ ʧʨʷʤʫʶ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʩʠ OY, ʠ, ʨʘʟ-

ʜʝʣʠʚ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ )5;0(p  ʥʘ 5, ʧʦʣʫʯʘʝʤ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ )1;0(j . 

ʏʠʪʘʪʝʣʷʤ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʧʦʜʛʦʪʦʚʢʠ ʨʝʢʦʤʝʥʜʫʶ ʧʦʩʪʦʷʥʥʦ ʚʳʧʦʣʥʷʪʴ 

ʯʝʨʪʝʞʠ, ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʤʦʠ ʦʙʲʷʩʥʝʥʠʷ! 

ʊʝʧʝʨʴ ʚʳʧʦʣʥʠʤ ʧʨʦʚʝʨʢʫ ɿʘʜʘʯʠ 61. ʈʝʰʝʥʠʝ ʫʝʭʘʣʦ ʚʚʝʨʭ, ʧʦʵʪʦʤʫ ʥʘʧʦʤʠʥʘʶ, 

ʯʪʦ ʚ ʥʝʡ ʤʳ ʩʦʩʪʘʚʠʣʠ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ 032 =+- yx  ʧʦ ʪʦʯʢʝ )2;1(M  ʠ ʥʘʧʨʘʚʣʷʶ-

ʱʝʤʫ ʚʝʢʪʦʨʫ )1;2(p . ʇʨʦʚʝʨʢʘ ʩʦʩʪʦʠʪ ʚ ʜʚʫʭ ʜʝʡʩʪʚʠʷʭ: 

ɺʦ-ʧʝʨʚʳʭ, ʧʦ ʫʨʘʚʥʝʥʠʶ ʧʨʷʤʦʡ 032 =+- yx  ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤ ʝʸ ʥʘʧʨʘʚʣʷʶʱʠʡ 

ʚʝʢʪʦʨ: )1;2();( pABp =-  ï ʚʩʸ ʥʦʨʤʘʣʴʥʦ, ʧʦʣʫʯʠʣʠ ʠʩʭʦʜʥʳʡ ʚʝʢʪʦʨ (ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʤʦʞʝʪ ʧʦʣʫʯʠʪʴʩʷ ʢʦʣʣʠʥʝʘʨʥʳʡ ʠʩʭʦʜʥʦʤʫ ʚʝʢʪʦʨ, ʠ ʵʪʦ ʥʝʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ ʧʦ ʧʨʦʧʦʨ-

ʮʠʦʥʘʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʦʨʜʠʥʘʪ). 

ɺʦ-ʚʪʦʨʳʭ, ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ )2;1(M  ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʨʘʚʥʝʥʠʶ 

032 =+- yx . ʇʦʜʩʪʘʚʣʷʝʤ ʠʭ ʚ ʫʨʘʚʥʝʥʠʝ: 

0341

03221

=+-

=+Ö-
 

00=  ï ʧʦʣʫʯʝʥʦ ʚʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ, ʯʝʤʫ ʤʳ ʦʯʝʥʴ ʨʘʜʳ. 

ɺʳʚʦʜ: ʟʘʜʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʘʚʠʣʴʥʦ. 
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʦ ʪʦʯʢʝ )3;0( -M  ʠ ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʚʝʢʪʦʨʫ 

)5;7(-p  

ʕʪʦ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʀ ʧʨʦʚʝʨʢʘ, ʧʨʦʚʝʨʢʘ, ʧʨʦʚʝʨʢʘ! 

ʉʪʘʨʘʡʪʝʩʴ ʚʩʝʛʜʘ (ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ) ʚʳʧʦʣʥʷʪʴ ʧʨʦʚʝʨʢʫ ʥʘ ʯʝʨʥʦʚʠʢʝ. 

ɻʣʫʧʦ ʜʦʧʫʩʢʘʪʴ ʦʰʠʙʢʠ ʪʘʤ, ʛʜʝ ʠʭ 100%-ʥʦ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ. 
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ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʜʥʘ ʠʟ ʢʦʦʨʜʠʥʘʪ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʚʝʢʪʦʨʘ ʨʘʚʥʘ ʥʫʣʶ, ʧʦʩʪʫ-

ʧʘʶʪ ʦʯʝʥʴ ʧʨʦʩʪʦ: 
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʦ ʪʦʯʢʝ )2;4(-A  ʠ ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʚʝʢʪʦʨʫ )0;4(p . 

ʈʝʰʝʥʠʝ: ʬʦʨʤʫʣʘ é ʥʝ ʛʦʜʠʪʩʷ, ʪʘʢ ʢʘʢ ʟʥʘʤʝʥʘʪʝʣʴ ʧʨʘʚʦʡ ʯʘʩʪʠ ʨʘʚʝʥ ʥʫʣʶ. ʅʦ 

ʚʳʭʦʜ ʧʨʦʩʪ! ʀʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʘ ʧʨʦʧʦʨʮʠʠ, ʧʝʨʝʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ é, ʠ ʜʘʣʴ-

ʥʝʡʰʝʝ ʧʦʢʘʪʠʣʦʩʴ ʧʦ ʛʣʫʙʦʢʦʡ ʢʦʣʝʝ: 

)2(40

)2(4))4((0

-Ö=

-Ö=--Ö

y

yx
 

ʧʝʨʝʩʪʘʚʠʤ ʯʘʩʪʠ ʤʝʩʪʘʤʠ: 

02

0)2(4

=-

=-Ö

y

y
 

ʆʪʚʝʪ: 02=-y  

ʇʨʦʚʝʨʢʘ:  

1) ɺʦʩʩʪʘʥʦʚʠʤ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʥʘʡʜʝʥʥʦʡ ʧʨʷʤʦʡ 020 =-+Ö yx :  

)0;1();( -=- pABp  ï ʧʦʣʫʯʝʥʥʳʡ ʚʝʢʪʦʨ ʢʦʣʣʠʥʝʘʨʝʥ ʠʩʭʦʜʥʦʤʫ ʥʘʧʨʘʚʣʷʶʱʝʤʫ 

ʚʝʢʪʦʨʫ )0;4(p . 

2) ʇʦʜʩʪʘʚʠʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ )2;4(-A  ʚ ʫʨʘʚʥʝʥʠʝ 020 =-+Ö yx : 

022)4(0 =-+-Ö  

00=  ï ʧʦʣʫʯʝʥʦ ʚʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ, ʟʥʘʯʠʪ, ʪʦʯʢʘ A  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʨʘʚʥʝʥʠʶ.  

ɺʳʚʦʜ: ʟʘʜʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʘʚʠʣʴʥʦ 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʟʘʯʝʤ ʤʘʷʪʴʩʷ ʩ ʬʦʨʤʫʣʦʡ é, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʫʥʠʚʝʨʩʘʣʴʥʘʷ 

ʚʝʨʩʠʷ )()( 0102 yypxxp -Ö=-Ö , ʢʦʪʦʨʘʷ ʩʨʘʙʦʪʘʝʪ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ?  

ʇʨʠʯʠʥ ʜʚʝ. ɺʦ-ʧʝʨʚʳʭ, ʬʦʨʤʫʣʘ ʚ ʚʠʜʝ ʜʨʦʙʠ é ʛʦʨʘʟʜʦ ʣʫʯʰʝ ʟʘʧʦʤʠʥʘʝʪʩʷ. ɸ 

ʚʦ-ʚʪʦʨʳʭ, ʥʝʜʦʩʪʘʪʦʢ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʬʦʨʤʫʣʳ )()( 0102 yypxxp -Ö=-Ö  ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʟʜʝʩʴ ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʟʘʧʫʪʘʪʴʩʷ ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʢʦʦʨʜʠʥʘʪ. 
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʦ ʪʦʯʢʝ )3;0(A  ʠ ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʚʝʢʪʦʨʫ )1;0(j , 

ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ. 

ʕʪʦ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʂʩʪʘʪʠ, ʧʨʦʚʝʨʢʫ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʠ 

ʛʨʘʬʠʯʝʩʢʠ ï ʨʝʰʠʣʠ ʟʘʜʘʯʫ ʠ ʠʟʦʙʨʘʟʠʣʠ ʚʩʸ ʥʘ ʯʝʨʪʝʞʝ. ʇʨʘʚʜʘ, ʪʘʢʦʡ ʩʧʦʩʦʙ ʙʳʚʘ-

ʝʪ ʥʝʫʜʦʙʝʥ ʠʣʠ ʪʨʫʜʥʦʚʳʧʦʣʥʀʤ, ʠ ʧʦʵʪʦʤʫ ʚʩʸ-ʪʘʢʠ çʨʫʣʠʪè ʘʥʘʣʠʪʠʢʘ. 
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ɺʝʨʥʸʤʩʷ ʢ ʚʝʟʜʝʩʫʱʠʤ ʜʚʫʤ ʪʦʯʢʘʤ: 

ü ʂʘʢ ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʦ ʜʚʫʤ ʪʦʯʢʘʤ? 

ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʠ );(),;( 222111 yxMyxM , ʤʦʞʥʦ 

ʩʦʩʪʘʚʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

é 

 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʫʨʘʚʥʝʥʠʷ é, ʠ ʚʦʪ ʧʦʯʝʤʫ: ʝʩʣʠ ʠʟʚʝʩʪʥʳ ʜʚʝ 

ʪʦʯʢʠ );(),;( 222111 yxMyxM , ʪʦ ʚʝʢʪʦʨ 21MM  ʙʫʜʝʪ ʥʘʧʨʘʚʣʷʶʱʠʤ ʚʝʢʪʦʨʦʤ ʜʘʥʥʦʡ 

ʧʨʷʤʦʡ, ʘ  ʦʪʳʩʢʠʚʘʝʪʩʷ ʦʥ ʧʦ ʵʣʝʤʝʥʪʘʨʥʦʡ ʬʦʨʤʫʣʝ );( 121221 yyxxMM --= . 

ʇʨʠʤʝʯʘʥʠʝ: ʪʦʯʢʠ ʤʦʞʥʦ ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ: é. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʙʫʜʝʪ ʨʘʚʥʦ-

ʮʝʥʥʳʤ. 
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʦ ʜʚʫʤ ʪʦʯʢʘʤ )7;1(,
3

7
;

2

3
-ö

÷

õ
æ
ç

å
BA . 

ʈʝʰʝʥʠʝ: ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ: 
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ʠ ʧʝʨʝʪʘʩʦʚʳʚʘʝʤ ʢʦʣʦʜʫ: 
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ʀʤʝʥʥʦ ʩʝʡʯʘʩ ʫʜʦʙʥʦ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʜʨʦʙʥʳʭ ʯʠʩʝʣ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ 

ʫʤʥʦʞʠʪʴ ʦʙʝ ʯʘʩʪʠ ʥʘ 6: 
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ʈʘʩʢʨʳʚʘʝʤ ʩʢʦʙʢʠ ʠ ʜʦʚʦʜʠʤ ʫʨʘʚʥʝʥʠʝ ʜʦ ʫʤʘ: 
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35154228
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+-=-
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ʆʪʚʝʪ: 0771528: =-+ yxAB  

ʇʨʦʚʝʨʢʘ ʦʯʝʚʠʜʥʘ ï ʢʦʦʨʜʠʥʘʪʳ ʠʩʭʦʜʥʳʭ ʪʦʯʝʢ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʣʫ-

ʯʝʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ: 

1) ʇʦʜʩʪʘʚʠʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ö
÷

õ
æ
ç

å

3

7
;

2

3
A : 

0773542

077
3

7
15

2

3
28

=-+

=-Ö+Ö
 

00=  ï ʚʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ. 

2) ʇʦʜʩʪʘʚʠʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ )7;1(-B : 

07710528

077715)1(28

=-+-

=-Ö+-Ö
 

00=  ï ʚʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ. 

ɺʳʚʦʜ: ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʩʦʩʪʘʚʣʝʥʦ ʧʨʘʚʠʣʴʥʦ. 

ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟ ʪʦʯʝʢ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʨʘʚʥʝʥʠʶ, ʠʱʠʪʝ ʦʰʠʙʢʫ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʢʘʢ ʨʘʟ ʪʦʪ ʩʣʫʯʘʡ, ʛʜʝ  ʛʨʘʬʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʟʘʪʨʫʜʥʠ-

ʪʝʣʴʥʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʪʨʦʠʪʴ ʧʨʷʤʫʶ 0771528: =-+ yxAB , ʠ ʧʦʩʤʦʪʨʝʪʴ, ʧʨʠʥʘʜʣʝʞʘʪ 

ʣʠ ʝʡ ʪʦʯʢʠ )7;1(,
3

7
;

2

3
-ö

÷

õ
æ
ç

å
BA ,  ʥʝ ʪʘʢ-ʪʦ ʧʨʦʩʪʦ.  

ʆʪʤʝʯʫ ʝʱʸ ʧʘʨʫ ʪʝʭʥʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ ʨʝʰʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʥʝʩʢʦʣʴʢʦ ʚr -

ʛʦʜʥʝʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ çʟʝʨʢʘʣʴʥʦʡè ʬʦʨʤʫʣʦʡ é ʠ ʧʦ ʪʝʤ ʞʝ ʪʦʯʢʘʤ )7;1(,
3

7
;

2

3
-ö

÷

õ
æ
ç

å
BA  

ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ: 

7
3

7

7

)1(
2

3

)1(

-

-
=

--

-- yx
 

ʊʘʢʠ ʜʨʦʙʝʡ ʧʦʤʝʥʴʰʝ. ɽʩʣʠ ʭʦʪʠʪʝ, ʤʦʞʝʪʝ ʜʦʚʝʩʪʠ ʨʝʰʝʥʠʝ ʜʦ ʢʦʥʮʘ, ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʜʦʣʞʥʦ ʧʦʣʫʯʠʪʴʩʷ ʪʦ ʞʝ ʩʘʤʦʝ ʫʨʘʚʥʝʥʠʝ. 

ɺʪʦʨʦʡ ʤʦʤʝʥʪ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʠʪʦʛʦʚʳʡ ʦʪʚʝʪ ʠ ʧʨʠʢʠʥʫʪʴ, ʘ 

ʥʝʣʴʟʷ ʣʠ ʝʛʦ ʝʱʸ ʫʧʨʦʩʪʠʪʴ? ʊʘʢ, ʝʩʣʠ ʧʦʣʫʯʠʣʦʩʴ ʫʨʘʚʥʝʥʠʝ 0642 =+- yx , ʪʦ ʝʛʦ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ ʩʦʢʨʘʪʠʪʴ ʥʘ ʜʚʦʡʢʫ: 032 =+- yx  ï ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʙʫʜʝʪ ʟʘʜʘʚʘʪʴ ʪʫ ʞʝ ʩʘʤʫʶ 

ʧʨʷʤʫʶ (ʧʦʜʫʤʘʡʪʝ, ʧʦʯʝʤʫ).  

ʇʦʣʫʯʠʚ ʦʪʚʝʪ 0771528 =-+ yx  ʚ ɿʘʜʘʯʝ 65, ʷ ʥʘ ʚʩʷʢʠʡ ʩʣʫʯʘʡ ʤʳʩʣʝʥʥʦ ʧʨʦʚʝ-

ʨʠʣ, ʥʝ ʜʝʣʷʪʩʷ ʣʠ ɺʉɽ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ ʥʘ 2, 3 ʠʣʠ 7. ʍʦʪʷ, ʯʘʱʝ ʚʩʝʛʦ ʧʦʜʦʙ-

ʥʳʝ ʩʦʢʨʘʱʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʝʱʸ ʧʦ ʭʦʜʫ ʨʝʰʝʥʠʷ. 

 

http://mathprofi.com/knigi_i_kursy/angem.html
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ ö
÷

õ
æ
ç

å

4

3
;3),2;8( LK . 

ʕʪʦ ʧʨʠʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʡ ʢʘʢ ʨʘʟ ʧʦʟʚʦʣʠʪ ʣʫʯʰʝ ʧʦ-

ʥʷʪʴ ʠ ʦʪʨʘʙʦʪʘʪʴ ʪʝʭʥʠʢʫ ʚʳʯʠʩʣʝʥʠʡ. 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʝʤʫ ʧʘʨʘʛʨʘʬʫ, ʝʩʣʠ ʚ ʬʦʨʤʫʣʝ é ʦʜʠʥ ʠʟ ʟʥʘʤʝʥʘʪʝʣʝʡ 

(ʢʦʦʨʜʠʥʘʪʘ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʚʝʢʪʦʨʘ) ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʦʣʴ, ʪʦ ʧʝʨʝʧʠʩʳʚʘʝʤ ʝʸ ʚ ʚʠʜʝ é. ʀ 

ʩʥʦʚʘ ʟʘʤʝʪʴʪʝ, ʢʘʢ ʥʝʫʢʣʶʞʝ ʠ ʟʘʧʫʪʘʥʥʦ ʦʥʘ ʩʪʘʣʘ ʚʳʛʣʷʜʝʪʴ. ʅʝ ʚʠʞʫ ʦʩʦʙʦʛʦ ʩʤʳʩʣʘ 

ʧʨʠʚʦʜʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʫʶ ʟʘʜʘʯʫ ʤʳ ʫʞʝ ʬʘʢʪʠʯʝʩʢʠ ʧʨʦʨʝʰʘ-

ʣʠ (ʩʤ. ɿʘʜʘʯʠ 63-64).  

 

ü ɺʝʢʪʦʨ ʥʦʨʤʘʣʠ ʧʨʷʤʦʡ (ʥʦʨʤʘʣʴʥʳʡ ʚʝʢʪʦʨ)  

ʏʪʦ ʪʘʢʦʝ ʥʦʨʤʘʣʴ? ʇʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ, ʥʦʨʤʘʣʴ ï ʵʪʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨ. ʊʦ ʝʩʪʴ, 

ʚʝʢʪʦʨ ʥʦʨʤʘʣʠ ʧʨʷʤʦʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʜʘʥʥʦʡ ʧʨʷʤʦʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫ ʣʶʙʦʡ ʧʨʷʤʦʡ 

ʠʭ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ (ʪʘʢ ʞʝ, ʢʘʢ ʠ ʥʘʧʨʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʦʚ), ʥʦ ʥʘʤ ʭʚʘʪʠʪ ʦʜʥʦʛʦ: 

ɽʩʣʠ ʧʨʷʤʘʷ ʟʘʜʘʥʘ ʦʙʱʠʤ ʫʨʘʚʥʝʥʠʝʤ é ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʪʦ 

ʚʝʢʪʦʨ é ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨʦʤ ʥʦʨʤʘʣʠ ʜʘʥʥʦʡ ʧʨʷʤʦʡ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦ ʣʠʰʴ ʜʣʷ çʰʢʦʣʴʥʦʡè ʩʠ-

ʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ; ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʚʳʢʣʘʜʢʠ ʧ. 2.2  ʨʘʙʦʪʘʶʪ ʠ ʚ ʦʙʱʝʤ ʘʬʬʠʥʥʦʤ ʩʣʫʯʘʝ. 

ɺʝʢʪʦʨ ʥʦʨʤʘʣʠ ʚʩʝʛʜʘ ʦʨʪʦʛʦʥʘʣʝʥ ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʚʝʢʪʦʨʫ ʧʨʷʤʦʡ. ʋʙʝʜʠʤʩʷ ʚ 

ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ ʚʝʢʪʦʨʦʚ ʩ ʧʦʤʦʱʴʶ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ: 

npBAABnp ^Ý=Ö+Ö-=Ö 0  

ʀ ʪʫʪ ʚʩʸ ʝʱʸ ʧʨʦʱʝ: ʝʩʣʠ ʢʦʦʨʜʠʥʘʪʳ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʚʝʢʪʦʨʘ );( ABp -  ʧʨʠʭʦʜʠ-

ʣʦʩʴ ʘʢʢʫʨʘʪʥʦ çʚʳʪʘʩʢʠʚʘʪʴè ʠʟ ʫʨʘʚʥʝʥʠʷ, ʪʦ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ʥʦʨʤʘʣʠ );( BAn  ʜʦ-

ʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ çʩʥʷʪʴè. 

ʇʨʠʚʝʜʫ ʧʨʠʤʝʨʳ ʩ ʪʝʤʠ ʞʝ ʫʨʘʚʥʝʥʠʷʤʠ, ʯʪʦ ʠ ʜʣʷ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʚʝʢʪʦʨʘ: 

)0;5()0205(025)3

)2;0()0320(032)2

)7;5(0175)1

nyxx

nyxy

nyx

Ý=-Ö+=-

Ý=++Ö=+

Ý=-+

 

ʄʦʞʥʦ ʣʠ ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʟʥʘʷ ʦʜʥʫ ʪʦʯʢʫ ʠ ʚʝʢʪʦʨ ʥʦʨʤʘʣʠ? ʅʫʪʨʦʤ 

ʯʫʚʩʪʚʫʝʪʩʷ, ʤʦʞʥʦ. ɺʝʜʴ ʚʝʢʪʦʨ ʥʦʨʤʘʣʠ ʦʨʪʦʛʦʥʘʣʝʥ ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʚʝʢʪʦʨʫ ʠ ʦʙʨʘʟʫ-

ʝʪ ʩ ʥʠʤ çʞʝʩʪʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶè. 

ü ʂʘʢ ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʦ ʪʦʯʢʝ ʠ ʚʝʢʪʦʨʫ ʥʦʨʤʘʣʠ? 

ɽʩʣʠ ʠʟʚʝʩʪʥʘ ʥʝʢʦʪʦʨʘʷ ʪʦʯʢʘ );( 00 yxM , ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʧʨʷʤʦʡ, ʠ ʚʝʢʪʦʨ 

ʥʦʨʤʘʣʠ );( 21 nnn  ʵʪʦʡ ʧʨʷʤʦʡ, ʪʦ ʫʨʘʚʥʝʥʠʝ ʜʘʥʥʦʡ ʧʨʷʤʦʡ ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

é 

ʊʫʪ ʚʩʸ ʦʙʦʰʣʦʩʴ ʙʝʟ ʜʨʦʙʝʡ ʠ ʧʨʦʯʠʭ ʥʝʞʜʘʥʯʠʢʦʚ. ʊʘʢʦʡ ʚʦʪ ʫ ʥʘʩ ʥʦʨʤʘʣʴʥʳʡ 

ʚʝʢʪʦʨ! ʃʶʙʠʪʝ ʝʛʦ. ʀ ʫʚʘʞʘʡʪʝ :) 
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʦ ʪʦʯʢʝ )3;1( --M  ʠ ʚʝʢʪʦʨʫ ʥʦʨʤʘʣʠ )1;3( -n . 

ʅʘʡʪʠ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʧʨʷʤʦʡ. 

ʈʝʰʝʥʠʝ: ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ: 

03

0333

0)3()1(3

...

...

=-

=--+

=+-+Ö

yx

yx

yx  

ʆʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʦʣʫʯʝʥʦ, ʚʳʧʦʣʥʠʤ ʧʨʦʚʝʨʢʫ: 

1) ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ çʩʥʠʤʘʝʤè ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ʥʦʨʤʘʣʠ ʩ ʫʨʘʚʥʝʥʠʷ 03 =-yx : 

)1;3();( -=nBAn  ï ʜʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʣʫʯʝʥ ʠʩʭʦʜʥʳʡ ʚʝʢʪʦʨ ʠʟ ʫʩʣʦʚʠʷ (ʣʠʙʦ ʜʦʣʞʝʥ 

ʧʦʣʫʯʠʪʴʩʷ ʢʦʣʣʠʥʝʘʨʥʳʡ ʠʩʭʦʜʥʦʤʫ ʚʝʢʪʦʨ). 

2) ʇʨʦʚʝʨʠʤ, ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʣʠ ʪʦʯʢʘ )3;1( --M  ʫʨʘʚʥʝʥʠʶ 03 =-yx : 

033

0)3()1(3

=+-

=---Ö
 

00=  ï ʚʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʤʳ ʫʙʝʜʠʣʠʩʴ ʚ ʪʦʤ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʘʚʣʝʥʦ ʧʨʘʚʠʣʴʥʦ, ʚʳʧʦʣ-

ʥʠʤ ʚʪʦʨʫʶ, ʙʦʣʝʝ ʣʸʛʢʫʶ ʯʘʩʪʴ ʟʘʜʘʥʠʷ. ʀʟ ʥʘʡʜʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 03 =-yx  çʚrʪʘʩʢʠ-

ʚʘʝʤè ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʧʨʤ̫ʦʡ: )3;1();( pABp =-  

ʆʪʚʝʪ: )3;1(,03 pyx =-  

ʅʘ ʯʝʨʪʝʞʝ ʩʠʪʫʘʮʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

é 
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʦ ʪʦʯʢʝ )2;0(A  ʠ ʥʦʨʤʘʣʴʥʦʤʫ ʚʝʢʪʦʨʫ )6;8(-n . 

ʅʘʡʪʠ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʧʨʷʤʦʡ. 

ʉʣʝʜʫʶʱʠʝ ʧʘʨʘʛʨʘʬʳ ʧʦʩʚʷʱʝʥʳ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ, ʥʦ ʪʦʞʝ ʚʘʞʥʳʤ ʚʠ-

ʜʘʤ ʫʨʘʚʥʝʥʠʡ: 

2.3. ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʦʪʨʝʟʢʘʭ 

ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʦʪʨʝʟʢʘʭ ʠʤʝʝʪ ʚʠʜ é, ʛʜʝ NM ,  ï ʥʝʥʫʣʝʚʳʝ ʢʦʥʩʪʘʥʪʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʨʷʤʳʝ ʥʝʣʴʟʷ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʪʘʢʦʤ ʚʠʜʝ, ʥʘʧʨʠʤʝʨ, 

ʧʨʷʤʫʶ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ 0=+ByAx  (ʪʘʢ ʢʘʢ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ C  ʨʘʚʝʥ ʥʫʣʶ ʠ ʝʜʠ-

ʥʠʮʫ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʥʠʢʘʢ ʥʝ ʧʦʣʫʯʠʪʴ). ʅʦ ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʥʝʪ ʥʠʢʘʢʦʡ ʧʨʦʙʣʝʤʳ ʧʨʠ-

ʚʝʩʪʠ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ  é ʢ ʚʠʜʫ é.  

ʏʝʤ ʦʥʦ ʫʜʦʙʥʦ? ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʦʪʨʝʟʢʘʭ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʥʘʡʪʠ ʪʦʯʢʠ 

ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʩ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʦʩʷʤʠ, ʯʪʦ ʙʳʚʘʝʪ ʚʘʞʥʳʤ ʚ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ 

ʚʩrh ʝʡ ʤʘʪʝʤʘʪʠʢʠ. 

ʀ ʚ ʩʘʤʦʤ ʜʝʣʝ, ʥʘʡʜʸʤ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʩ ʦʩʴʶ OX. ʆʙʥʫʣʷʝʤ çʠʛʨʝʢè, 

ʠ ʫʨʘʚʥʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 1=
M

x
. ʅʫʞʥʘʷ ʪʦʯʢʘ ʧʦʣʫʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ: )0;(1 MM . 

ɸʥʘʣʦʛʠʯʥʦ ʩ ʦʩʴʶ );0(10: 2 NM
N

y
xOY Ý=Ý=  ï ʪʦʯʢʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʷʤʘʷ 

ʧʝʨʝʩʝʢʘʝʪ ʦʩʴ ʦʨʜʠʥʘʪ. 

 

ʂʘʢ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʦʪʨʝʟʢʘʭ?  
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ɼʘʥʘ ʧʨʷʤʘʷ 01175 =+- yx . ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ  ʚ ʦʪʨʝʟʢʘʭ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʬʠʢʘ ʩ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʦʩʷʤʠ. 

ʈʝʰʝʥʠʝ: ʧʨʠʚʝʜʸʤ ʫʨʘʚʥʝʥʠʝ ʢ ʚʠʜʫ é. ʉʥʘʯʘʣʘ ʧʝʨʝʥʝʩʸʤ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ ʚ 

ʧʨʘʚʫʶ ʯʘʩʪʴ: 

1175 -=- yx  

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʧʨʘʚʘ ʝʜʠʥʠʮʫ, ʨʘʟʜʝʣʠʤ ʢʘʞʜʳʡ ʯʣʝʥ ʫʨʘʚʥʝʥʠʷ ʥʘ ï11: 

1
11

7

11

5
=+

-

yx
 

ɼʝʣʘʝʤ ʜʨʦʙʠ ʪʨʸʭʵʪʘʞʥʳʤʠ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʐʢʦʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ): 

1

7

11

5

11
=+

ö
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õ
æ
ç

å-

yx
, ʛʦʪʦʚʦ. 
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ʊʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʩ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʦʩʷʤʠ ʢʘʢ ʥʘ ʙʣʶʜʝʯʢʝ: 
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;0);0(,0;
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11
)0;( 2211 MNMMMM  ï ʜʣʷ ʧʨʦʚʝʨʢʠ ʫʩʪʥʦ ʧʦʜʩʪʘʚʠʤ 

ʢʦʦʨʜʠʥʘʪʳ ʧʦʣʫʯʝʥʥʳʭ ʪʦʯʝʢ ʚ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ 01175 =+- yx . 

ʆʪʚʝʪ: ö
÷

õ
æ
ç

å
ö
÷

õ
æ
ç

å-
=+

ö
÷

õ
æ
ç

å- 7

11
;0,0;

5

11
1

7

11

5

11
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ʆʩʪʘʣʦʩʴ ʧʨʠʣʦʞʠʪʴ ʣʠʥʝʝʯʢʫ ʠ ʧʨʦʚʝʩʪʠ ʧʨʷʤʫʶ: 

 

ʅʝʩʣʦʞʥʦ ʫʩʤʦʪʨʝʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʷʤʘʷ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʨʘʩʥʳʤ ʠ ʟʝʣʸ-

ʥʳʤ ʦʪʨʝʟʢʘʤʠ, ʦʪʩʶʜʘ ʠ ʥʘʟʚʘʥʠʝ ï çʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʦʪʨʝʟʢʘʭè. 

ɼʘ, ʢʦʥʝʯʥʦ, ʪʦʯʢʠ 21, MM  ʥʝ ʪʘʢ ʪʨʫʜʥʦ ʥʘʡʪʠ ʠ ʠʟ ʫʨʘʚʥʝʥʠʷ 01175 =+- yx , ʥʦ 

ʟʘʜʘʯʘ ʚʩʸ ʨʘʚʥʦ ʧʦʣʝʟʥʘʷ. ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʪʨʝʙʫʝʪʩʷ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʪʦʯʝʢ 

ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʦʩʷʤʠ, ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʢʨʠʚʦʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʢ 

ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʟʘʜʘʯʘʭ. ʇʦʵʪʦʤʫ ʧʘʨʘ ʧʨʷʤʳʭ ʜʣʷ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ  ʚ ʦʪʨʝʟʢʘʭ ʠ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʢʠ ʝʸ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʢʦ-

ʦʨʜʠʥʘʪʥʳʤʠ ʦʩʷʤʠ. 

ʘ) 0423 =-+ yx ,  ʙ) 8
2
+=

x
y  

2.4. ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʗ ʧʨʷʤʦʡ 

ʉʦʙʩʪʚʝʥʥʦ:  

ɽʩʣʠ ʠʟʚʝʩʪʥʘ ʥʝʢʦʪʦʨʘʷ ʪʦʯʢʘ );( 000 yxM , ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʧʨʷʤʦʡ, ʠ ʥʘʧʨʘʚ-

ʣʷʶʱʠʡ ʚʝʢʪʦʨ );( 21 ppp  ʵʪʦʡ ʧʨʷʤʦʡ, ʪʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʜʘʥʥʦʡ ʧʨʷ-

ʤʦʡ ʟʘʜʘʶʪʩʷ ʩʠʩʪʝʤʦʡ: é 

ɺ ʯʸʤ ʩʤʳʩʣ? ʇʘʨʘʤʝʪʨ t  ʧʨʠʥʠʤʘʝʪ ʚʩʝ ʟʥʘʯʝʥʠʷ ʦʪ çʤʠʥʫʩè ʜʦ çʧʣʶʩè ʙʝʩʢʦ-

ʥʝʯʥʦʩʪʠ ʠ ʢʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʢʨʝʪʥʘʷ ʪʦʯʢʘ );( yxM  ʧʨʷʤʦʡ 
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ʉʦʩʪʘʚʠʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʧʦ ʪʦʯʢʝ )3;4(0 -M  ʠ ʥʘʧʨʘʚʣʷʶ-

ʱʝʤʫ ʚʝʢʪʦʨʫ )1;2(-p . 

ʈʝʰʝʥʠʝ ʟʘʢʦʥʯʠʣʦʩʴ, ʥʝ ʫʩʧʝʚ ʥʘʯʘʪʴʩʷ: 
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ʂʘʢ ʥʘʡʪʠ ʪʦʯʢʠ ʧʨʷʤʦʡ? ɺʦʟʴʤʸʤ ʢʘʢʦʝ-ʥʠʙʫʜʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʥʘʧʨʠʤʝʨ, 

3=t . ʊʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʦʯʢʘ: 
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ʆʙʨʘʪʥʘʷ ʟʘʜʘʯʘ: ʢʘʢ ʧʨʦʚʝʨʠʪʴ, ʙʫʜʝʪ ʣʠ ʪʦʯʢʘ )0;2(-M  ʧʨʠʥʘʜʣʝʞʘʪʴ ʜʘʥʥʦʡ 

ʧʨʷʤʦʡ? ʇʦʜʩʪʘʚʠʤ ʝʸ ʢʦʦʨʜʠʥʘʪʳ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ: 

í
ì
ë

-=

+-=-

30

422

t

t
 

ʀʟ ʦʙʦʠʭ ʫʨʘʚʥʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ 3=t , ʟʥʘʯʠʪ, ʩʠʩʪʝʤʘ ʩʦʚʤʝʩʪʥʘ (ʠʤʝʝʪ ʨʝʰʝʥʠʝ) 

ʠ ʪʦʯʢʘ )0;2(-M  ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʥʘʜʣʝʞʠʪ ʜʘʥʥʦʡ ʧʨʷʤʦʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʧʨʠʤʝʨʳ: 
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ʉʦʩʪʘʚʠʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ 052 =-+yx  

ʈʝʰʝʥʠʝ: ʧʦ ʫʩʣʦʚʠʶ ʧʨʷʤʘʷ ʟʘʜʘʥʘ ʚ ʦʙʱʝʤ ʚʠʜʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʩʪʘʚʠʪʴ ʧʘ-

ʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ, ʥʫʞʥʦ ʟʥʘʪʴ ʝʸ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʠ ʢʘʢʫʶ-ʥʠʙʫʜʴ 

ʪʦʯʢʫ. ʅʘʡʜʸʤ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ: )2;1();( -=- pABp  

ʊʝʧʝʨʴ ʥʫʞʥʦ ʥʘʡʪʠ ʢʘʢʫʶ-ʥʠʙʫʜʴ ʪʦʯʢʫ, ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʧʨʷʤʦʡ, ʟʜʝʩʴ ʧʨʦʱʝ 

ʚʩʝʛʦ ʦʙʥʫʣʠʪʴ çʠʢʩʦʚʫʶè ʢʦʦʨʜʠʥʘʪʫ )0( =x , ʪʦʛʜʘ: )5;0(5050 Myy Ý=Ý=-+  

ʉʦʩʪʘʚʠʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ: 
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ʆʪʚʝʪ: 
í
ì
ë

+=

-=

52ty

tx
 

ʀ ʥʝʙʦʣʴʰʦʝ ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʝ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 
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4

1
;

3

1
n  
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2.5. ʇʨʦʩʪʝʡʰʠʝ ʟʘʜʘʯʠ ʩ ʧʨʷʤʦʡ ʥʘ ʧʣʦʩʢʦʩʪʠ 

ʇʦʝʭʘʣʠ: 

ü ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʚʫʭ ʧʨʷʤʳʭ  

ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʧʨʷʤʳʝ, ʫʨʘʚʥʝʥʠʷ ʢʦʪʦʨʳʭ ʟʘʜʘʥʳ ʚ ʦʙʱʝʤ ʚʠʜʝ: 

0:

0:

2222

1111

=++

=++

CyBxAd

CyBxAd
 

ʊʦʪ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʟʘʣ ʧʦʜʧʝʚʘʝʪ ʭʦʨʦʤ. ɼʚʝ ʧʨʷʤʳʝ ʤʦʛʫʪ: 

1) ʩʦʚʧʘʜʘʪʴ; 

2) ʙʳʪʴ ʧʘʨʘʣʣʝʣʴʥʳʤʠ: 21 ||dd ; 

3) ʠʣʠ ʧʝʨʝʩʝʢʘʪʴʩʷ ʚ ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʦʯʢʝ: 21 ddM Æ= . 

ʉʧʨʘʚʢʘ: Æ ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʟʥʘʢ ʧʝʨʝʩʝʯʝʥʠʷ. 

ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʚʫʭ ʧʨʷʤʳʭ? 

ʅʘʯʥʸʤ ʩ ʧʝʨʚʦʛʦ ʩʣʫʯʘʷ: 

1) ɼʚʝ ʧʨʷʤʳʝ ʩʦʚʧʘʜʘʶʪ, ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦ-

ʵʬʬʠʮʠʝʥʪʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ, ʪʦ ʝʩʪʴ, ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ ʯʠʩʣʦ çʣʷʤʙʜʘè, ʯʪʦ ʚʳʧʦʣ-

ʥʷʶʪʩʷ ʨʘʚʝʥʩʪʚʘ é 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʷʤʳʝ 0642:,032: 21 =+-=-+- yxdyxd  ʠ ʩʦʩʪʘʚʠʤ ʪʨʠ ʫʨʘʚʥʝ-

ʥʠʷ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ: é. ʀʟ ʢʘʞʜʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 2-=l , 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʳʝ ʧʨʷʤʳʝ ʩʦʚʧʘʜʘʶʪ. 

ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ 032:1 =-+- yxd  ʫʤʥʦʞʠʪʴ 

ʥʘ ï1 (ʩʤʝʥʠʪʴ ʟʥʘʢʠ), ʠ ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ 0642:2 =+- yxd  ʩʦʢʨʘʪʠʪʴ ʥʘ 2, 

ʪʦ ʧʦʣʫʯʠʪʩʷ ʦʜʥʦ ʠ ʪʦ ʞʝ ʫʨʘʚʥʝʥʠʝ: 032 =+- yx  ï ʚʩʧʦʤʠʥʘʝʤ, ʯʪʦ ʵʪʦ çʵʪʘʣʦʥʥʳʡè 

ʚʠʜ ʦʙʱʝʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ. 

ɺʪʦʨʦʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʧʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳ: 

2) ɼʚʝ ʧʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʭ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ x  ʠ y   ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ: é, ʥʦ é 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʧʨʷʤʳʝ 0112:,052: 21 =--=+- yxdyxd . ʉʥʘ-

ʯʘʣʘ ʧʨʦʚʝʨʷʝʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ 

yx ʠ : 

é 

ʆʜʥʘʢʦ ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ 1
5

11

1

2 ¸
-
=

C

C
. 

ɺʳʚʦʜ: 21 ||dd  
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ʀ ʪʨʝʪʠʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʧʨʷʤʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ: 

3) ɼʚʝ ʧʨʷʤʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʭ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ x  ʠ y  ʅɽ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ, ʪʦ ʝʩʪʴ ʅɽ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʛʦ ʟʥʘʯʝʥʠʷ 

çʣʤ̫ʙʜʘè, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʠʩʴ ʨʘʚʝʥʩʪʚʘ é 

ʊʘʢ, ʦʩʪʘʚʠʤ ʩʠʩʪʝʤʫ ʜʣʷ ʧʨʷʤʳʭ 0325:,0134: 21 =+-=-+ yxdyxd : 

í
ì
ë

Ö=-

Ö=
Ý

32

45
...

l

l
 

ʀʟ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 
4

5
=l , ʘ ʠʟ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ: 

3

2
-=l , ʟʥʘʯʠʪ, 

ʩʠʩʪʝʤʘ ʥʝʩʦʚʤʝʩʪʥʘ (ʥʝʪ ʨʝʰʝʥʠʡ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ 

yx ʠ  ʥʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ. 

ɺʳʚʦʜ: ʧʨʷʤʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʫʶ ʩʭʝʤʫ ʨʝ-

ʰʝʥʠʷ, ʥʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʙʦʣʝʝ çʮʠʚʠʣʠʟʦʚʘʥʥʘʷè ʫʧʘʢʦʚʢʘ: 

ɿʘʜʘʯʘ 74 

ɺʳʷʩʥʠʪʴ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʷʤʳʭ: 

0210:,05:ʚ)

;0153:,083:ʙ)

;0725:,032:a)

21

21

21

=+-=-

=++=-+

=-+=+

yxhyxh

yxfyxf

yxdyd

 

ʈʝʰʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʧʨʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʦʚ ʧʨʷʤʳʭ: 

ʘ) ʀʟ ʫʨʘʚʥʝʥʠʡ 0725:,032: 21 =-+=+ yxdyd  ʥʘʡʜʸʤ ʥʘʧʨʘʚʣʷʶʱʠʝ ʚʝʢʪʦʨʳ 

ʧʨʷʤʳʭ: )5;2(),0;2( 21 -- pp . 

ɺʳʯʠʩʣʠʤ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʜʘʥʥʳʭ ʚʝʢʪʦʨʦʚ: 

010010)2(052
50

22
¸-=--=-Ö-Ö-=

--
, ʟʥʘʯʠʪ, ʚʝʢʪʦʨʳ 21, pp  ʥʝ ʢʦʣʣʠʥʝʘʨʥʳ 

ʠ ʧʨʷʤʳʝ 21, dd  ʧʝʨʝʩʝʢʘʶʪʩʷ.  

ɺʦʧʨʦʩ: ʚʩʸ ʣʠ ʚʘʤ ʧʦʥʷʪʥʦ? ɽʩʣʠ ʥʝʪ, ʪʦ ʠʩʧʦʣʴʟʫʡʪʝ ʪʨʠ ʩʩʳʣʢʠ ʚʳʰʝ. ʅʫ ʘ 

ʦʩʪʘʣʴʥʳʝ ʧʝʨʝʧʨʳʛʠʚʘʶʪ ʢʘʤʝʥʴ ʠ ʩʣʝʜʫʶʪ ʜʘʣʴʰʝ, ʧʨʷʤʦ ʢ ʂʦʱʝʶ ɹʝʩʩʤʝʨʪʥʦʤʫ =) 

ʙ) ʅʘʡʜʝʤ ʥʘʧʨʘʚʣʷʶʱʠʝ ʚʝʢʪʦʨʳ ʧʨʷʤʳʭ 0153:,083: 21 =++=-+ yxfyxf : 

)1;3(),1;3( 21 -- pp  ï ʧʨʷʤʳʝ ʠʤʝʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ, ʟʥʘʯʠʪ, 

ʦʥʠ ʣʠʙʦ ʧʘʨʘʣʣʝʣʥɹʳ, ʣʠʙʦ ʩʦʚʧʘʜʘʶʪ (ʪʫʪ ʠ ʦʧʨʝʜʝʣʠʪʝʣʴ ʩʯʠʪʘʪʴ ʥʝ ʥʘʜʦ). ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ yx ʠ  ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʠ 1
1

1

3

3
==

-

-
=l . 

ɺʳʷʩʥʠʤ, ʩʧʨʘʚʝʜʣʠʚʦ ʣʠ ʨʘʚʝʥʩʪʚʦ 12 CC l= : 

1
8

15
)8(15 ¸-=Ý-Ö= ll  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 21 || ff  
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ʚ) ʅʘʡʜʝʤ ʥʘʧʨʘʚʣʷʶʱʠʝ ʚʝʢʪʦʨʳ ʧʨʷʤʳʭ 0210:,05: 21 =+-=- yxhyxh : 

)10;2(),5;1( 21 --pp  

ɺʳʯʠʩʣʠʤ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʜʘʥʥʳʭ ʚʝʢʪʦʨʦʚ: 

01010)2(5)10(1
105

21
=+-=-Ö--Ö=

-

-
, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʧʨʘʚʣʷʶʱʠʝ ʚʝʢʪʦʨʳ 

ʢʦʣʣʠʥʝʘʨʥʳ ʠ ʧʨʷʤʳʝ ʣʠʙʦ ʧʘʨʘʣʣʝʣʴʥʳ, ʣʠʙʦ ʩʦʚʧʘʜʘʶʪ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ çʣʷʤʙʜʘè ʤʦʞʥʦ ʫʟʥʘʪʴ ʧʨʷʤʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʢʦʣʣʠʥʝʘʨʥʳʭ ʥʘʧʨʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʦʚ 12 2pp -= . ɺʧʨʦʯʝʤ, ʤʦʞʥʦ ʠ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥ-

ʪʳ ʩʘʤʠʭ ʫʨʘʚʥʝʥʠʡ: 2
1

2

5

10
-=

-
=

-
=l . 

ʊʝʧʝʨʴ ʚʳʷʩʥʠʤ, ʩʧʨʘʚʝʜʣʠʚʦ ʣʠ ʨʘʚʝʥʩʪʚʦ 12 CC l= . ʆʙʘ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʘ ʥʫʣʝ-

ʚʳʝ, ʧʦʵʪʦʤʫ: 

00 Ö=l  

ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 2-=l  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʜʘʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ (ʝʤʫ ʫʜʦʚʣʝʪʚʦʨʷ-

ʝʪ ʚʦʦʙʱʝ ʣʶʙʦʝ ʯʠʩʣʦ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʷʤʳʝ ʩʦʚʧʘʜʘʶʪ. 

ʆʪʚʝʪ: ʩʦʚʧʘʜʘʶʪʚ),||ʙ),a) 2121 ffdd Æ  

ʆʯʝʥʴ ʩʢʦʨʦ ʚʳ ʥʘʫʯʠʪʝʩʴ (ʠʣʠ ʜʘʞʝ ʫʞʝ ʥʘʫʯʠʣʠʩʴ) ʨʝʰʘʪʴ ʨʘʩʩʤʦʪʨʝʥʥʫʶ ʟʘʜʘʯʫ 

ʫʩʪʥʦ ʠ ʙʫʢʚʘʣʴʥʦ ʚ ʩʯʠʪʘʥʥʳʝ ʩʝʢʫʥʜʳ ï ʧʨʠʩʤʦʪʨʝʣʠʩʴ ʢ ʫʨʘʚʥʝʥʠʷʤ, ʠ ʚʩʸ ʧʦʥʷʪʥʦ. 

ü ʂʘʢ ʥʘʡʪʠ ʧʨʷʤʫʶ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʜʘʥʥʦʡ? 

ɿʘ ʥʝʟʥʘʥʠʝ ʵʪʦʡ ʧʨʦʩʪʝʡʰʝʡ ʟʘʜʘʯʠ ʩʫʨʦʚʦ ʥʘʢʘʟʳʚʘʝʪ ʉʦʣʦʚʝʡ-ʈʘʟʙʦʡʥʠʢ. 

ɿʘʜʘʯʘ 75 

ʇʨʷʤʘʷ ʟʘʜʘʥʘ ʫʨʘʚʥʝʥʠʝʤ 03: =+-yxc . ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʧʨʷʤʦʡ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ )1;1( -M . 

ʈʝʰʝʥʠʝ: ʦʙʦʟʥʘʯʠʤ ʥʝʠʟʚʝʩʪʥʫʶ ʧʨʷʤʫʶ ʙʫʢʚʦʡ d. ʏʪʦ ʦ ʥʝʡ ʩʢʘʟʘʥʦ ʚ ʫʩʣʦʚʠʠ? 

ʇʨʷʤʘʷ d  ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ cdM ||ʠ)1;1( - . ɸ ʝʩʣʠ ʧʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳ, ʪʦ ʦʯʝʚʠʜ-

ʥʦ, ʯʪʦ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʧʨʷʤʦʡ çʮʵè ʧʦʜʦʡʜʸʪ ʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʷʤʦʡ çʜʵè. 

ɺʳʪʘʩʢʠʚʘʝʤ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʠʟ ʫʨʘʚʥʝʥʠʷ 03: =+-yxc : 

)1;1(p  

ʋʨʘʚʥʝʥʠʝ ʠʩʢʦʤʦʡ ʧʨʷʤʦʡ d  ʩʦʩʪʘʚʠʤ ʧʦ ʪʦʯʢʝ )1;1( -M  ʠ ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʚʝʢ-

ʪʦʨʫ )1;1(p : 

é 

 

ʆʪʚʝʪ: 02: =--yxd  
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ɻʝʦʤʝʪʨʠʷ ʟʘʜʘʯʠ ʚʳʛʣʷʜʠʪ ʥʝʟʘʪʝʡʣʠʚʦ: 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʞʝ ʧʨʦʚʝʨʢʘ 

ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʠʭ ʰʘʛʘʭ: 

1) ʇʨʦʚʝʨʷʝʤ, ʯʪʦ ʫ ʧʨʷʤʳʭ 

dʩ,  ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʥʘʧʨʘʚʣʷʶʱʠʡ 

ʚʝʢʪʦʨ (ʝʩʣʠ ʫʨʘʚʥʝʥʠʷ ʥʝ ʫʧʨʦʱʝʥ  r

ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ, ʪʦ ʚʝʢʪʦʨʳ ʙʫ-

ʜʫʪ ʢʦʣʣʠʥʝʘʨʥʳ). ɼʘ ʯʪʦ ʪʫʪ ʚʝʢʪʦ-

ʨʳ?! ï ʧʦʩʤʦʪʨʠʤ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ: 

02:,03: =--=+- yxdyxc   

ï ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʧʨʷʤʳʭ ʧʦʥʷʪʥʘ 

ʙʝʟ ʚʩ̫ʢʦʛʦ ʯʝʨʪʝʞʘ! 

2) ʇʨʦʚʝʨʷʝʤ, ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʣʠ ʪʦʯʢʘ )1;1( -M  ʧʦʣʫʯʝʥʥʦʤʫ 

ʫʨʘʚʥʝʥʠʶ 02: =--yxd . ʀ ʵʪʦ 

ʪʦʞʝ ʫʩʪʥʳʡ ʧʫʥʢʪ! 

ʇʨʠʤʝʨʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʩʝʛʦʜʥʷ ʙʫʜʫʪ ʪʚʦʨʯʝʩʢʠʤʠ. ʇʦʪʦʤʫ ʯʪʦ 

ʚʘʤ ʝʱʸ ʧʨʠʜʸʪʩʷ ʪʷʛʘʪʴʩʷ ʩ ɹʘʙʦʡ-ʗʛʦʡ, ʘ ʦʥʘ, ʟʥʘʝʪʝ, ʣʶʙʠʪʝʣʴʥʠʮʘ ʚʩʷʢʠʭ ʟʘʛʘʜʦʢ. 
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ )3;2(-A , ʧʘʨʘʣʣʝʣʴʥʫʶ 

ʧʨʷʤʦʡ BC, ʝʩʣʠ )2;6(),2;2( --- CB  

ʉʫʱʝʩʪʚʫʝʪ ʨʘʮʠʦʥʘʣʴʥʳʡ ʠ ʥʝ ʦʯʝʥʴ ʨʘʮʠʦʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ. ʉʘʤʳʡ ʢʦ-

ʨʦʪʢʠʡ ʧʫʪʴ ʚ ʢʦʥʮʝ ʢʥʠʛʠ. 

ʉ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʷʤʳʤʠ ʥʝʤʥʦʛʦ ʧʦʨʘʙʦʪʘʣʠ ʠ ʢ ʥʠʤ ʝʱʸ ʚʝʨʥʸʤʩʷ. ʉʣʫʯʘʡ 

ʩʦʚʧʘʜʘʶʱʠʭ ʧʨʷʤʳʭ ʤʘʣʦʠʥʪʝʨʝʩʝʥ, ʧʦʵʪʦʤʫ ʧʝʨʝʡʜʸʤ ʢ ʟʘʜʘʯʝ, ʢʦʪʦʨʘʷ ʭʦʨʦʰʦ ʟʥʘʢʦ-

ʤʘ ʚʘʤ ʠʟ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ: 

ü ʂʘʢ ʥʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ? 

ɽʩʣʠ ʧʨʷʤʳʝ 
0:

0:

2222

1111

=++

=++

CyBxAd

CyBxAd
 ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʝ );( 00 yxM , ʪʦ ʝʸ ʢʦʦʨ-

ʜʠʥʘʪʳ ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʝʤ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ é 

ʂʘʢ ʥʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ? ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ. 

ʀ ʚʦʪ ʚʘʤ, ʢʩʪʘʪʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʩʠʩʪʝʤʳ ʜʚʫʭ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ 

ʜʚʫʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ ï ʵʪʦ ʜʚʝ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ (ʯʘʱʝ ʚʩʝʛʦ) ʧʨʷʤʳʝ. ʀ ʨʝʞʝ: 

ï ʝʩʣʠ ʩʠʩʪʝʤʘ ʥʝʩʦʚʤʝʩʪʥʘ (ʙʝʟ ʨʝʰʝʥʠʡ), ʪʦ ʧʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳ; 

ï ʝʩʣʠ l===
1

2

1

2

1

2

C

C

B

B

A

A
, ʪʦ ʧʨʷʤʳʝ ʩʦʚʧʘʜʘʶʪ, ʪʦ ʝʩʪʴ, ʬʘʢʪʠʯʝʩʢʠ ʥʘʤ ʜʘʥʦ ʥʝ 

ʜʚʘ, ʘ ʦʜʥʦ ʫʨʘʚʥʝʥʠʝ. 
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ɿʘʜʘʯʘ 77 

ʅʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ  0425:,022: 21 =++=+- yxlyxl  

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ï ʛʨʘʬʠʯʝʩʢʠʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ. 

ɻʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʥʘʯʝʨʪʠʪʴ ʜʘʥʥʳʝ ʧʨʷʤʳʝ ʠ 

ʫʟʥʘʪʴ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʯʝʨʪʝʞʘ: 

ʀʩʢʦʤʘʷ ʪʦʯʢʘ: ö
÷

õ
æ
ç

å
-

2

1
;1M . ɼʣʷ ʧʨʦ-

ʚʝʨʢʠ ʩʣʝʜʫʝʪ ʧʦʜʩʪʘʚʠʪʴ ʝʸ ʢʦʦʨʜʠʥʘʪʳ ʚ 

ʫʨʘʚʥʝʥʠʝ ʢʘʞʜʦʡ ʧʨʷʤʦʡ, ʦʥʠ ʜʦʣʞʥʳ ʧʦ-

ʜʦʡʪʠ ʠ ʪʘʤ, ʠ ʪʘʤ.  

ɻʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ, ʢʦʥʝʯʥʦ, ʥʝ-

ʧʣʦʭ, ʥʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʟʘʤʝʪʥʳʝ ʤʠʥʫʩʳ. 

ʅʝʪ, ʜʝʣʦ ʥʝ ʚ ʪʦʤ, ʯʪʦ ʪʘʢ ʨʝʰʘʶʪ ʩʝʤʠ-

ʢʣʘʩʩʥʠʢʠ, ʜʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʧʨʘʚʠʣʴʥʳʡ ʠ 

ʊʆʏʅʓʁ ʯʝʨʪʞy ʫʡʜʸʪ ʚʨʝʤʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʝʢʦʪʦʨʳʝ ʧʨʷʤʳʝ ʧʦʩʪʨʦʠʪʴ ʥʝ ʪʘʢ-ʪʦ 

ʧʨʦʩʪʦ, ʜʘ ʠ ʩʘʤʘ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʤʦʞʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʛʜʝ-ʥʠʙʫʜʴ ʚ ʪʨʠʜʝʩʷʪʦʤ ʮʘʨ-

ʩʪʚʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʝʪʨʘʜʥʦʛʦ ʣʠʩʪʘ. 

ʇʦʵʪʦʤʫ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ 21 llM Æ=  ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʠʩʢʘʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝ-

ʪʦʜʦʤ. ʈʝʰʠʤ ʩʠʩʪʝʤʫ, ʫʨʘʚʥʝʥʠʷ ʧʨʦʱʝ ʚʩʝʛʦ ʩʣʦʞʠʪʴ ʧʦʯʣʝʥʥʦ: 

2

1
120221

1066
0425

022
:
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=++
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yyy

xx
yx

yx
M

 

ʆʪʚʝʪ: ö
÷

õ
æ
ç

å
-

2

1
;1M  

ʇʨʦʚʝʨʢʘ ʪʨʠʚʠʘʣʴʥʘ ï ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʢʘʞʜʦʤʫ ʫʨʘʚʥʝʥʠʶ ʩʠʩʪʝʤʳ. ʂ ʩʣʦʚʫ, ʵʪʦʡ ʟʘʜʘʯʝʡ ʤʳ ʟʘʦʜʥʦ ʨʘʩʩʤʦʪʨʝʣʠ ʛʨʘʬʠʯʝʩʢʠʡ 

ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʜʚʫʭ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʜʚʫʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ. 
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ʅʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ CDAB, , ʝʩʣʠ ʠʟʚʝʩʪʥʳ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ 

)6;3(),5;2(),14;9(),7;6( DCBA --  

ʕʪʦ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʦʝ ʫʜʦʙʥʦ ʨʘʟʙʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʵʪʘʧʦʚ. ɸʥʘʣʠʟ ʫʩʣʦʚʠʷ ʧʦʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʫʞʥʦ: 

1) ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ AB ; 

2) ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ CD ; 

3) ʚʳʷʩʥʠʪʴ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʷʤʳʭ CDAB, ;  

4) ʝʩʣʠ ʧʨʷʤʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʪʦ ʥʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ ʪʠʧʠʯʥʘ ʜʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʠ ʷ ʥʘ ʵʪʦʤ 

ʙʫʜʫ ʥʝʦʜʥʦʢʨʘʪʥʦ ʟʘʦʩʪʨʷʪʴ ʚʥʠʤʘʥʠʝ. 
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ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʘʨʘʛʨʘʬʘ ʤʳ ʫʟʥʘʣʠ, ʢʘʢ ʧʦʩʪʨʦʠʪʴ ʧʨʷʤʫʶ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʜʘʥ-

ʥʦʡ, ʠ ʩʝʡʯʘʩ ʠʟʙʫʰʢʘ ʥʘ ʢʫʨʴʠʭ ʥʦʞʢʘʭ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ 90 ʛʨʘʜʫʩʦʚ: 

ü ʂʘʢ ʥʘʡʪʠ ʧʨʷʤʫʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʜʘʥʥʦʡ? 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʟʘʜʘʯ ʧ. 2.5, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʥʠʞʝ ʩʭʝʤʳ ʨʘʙʦʪʘʶʪ ʣʠʰʴ 

ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (ʥʦ ʥʝ ʚ ʦʙʱʝʤ ʘʬʬʠʥʥʦʤ ʩʣʫʯʘʝ): 
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ʇʨʷʤʘʷ ʟʘʜʘʥʘ ʫʨʘʚʥʝʥʠʝʤ 032: =-+yxl  ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ʉʦʩʪʘ-

ʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʨʷʤʦʡ m, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ )3;2(M . 

ʈʝʰʝʥʠʝ: ʧʦ ʫʩʣʦʚʠʶ ʠʟʚʝʩʪʥʘ ʪʦʯʢʘ mMÍ  (Í ï ʟʥʘʯʦʢ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ), ʠ ʥʘʤ 

ʥʝʧʣʦʭʦ ʙʳ ʥʘʡʪʠ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʧʨʷʤʦʡ m. ʊʘʢ ʢʘʢ ʧʨʷʤʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʪʦ 

ʬʦʢʫʩ ʧʨʦʩʪ:  ʠʟ ʫʨʘʚʥʝʥʠʷ 032: =-+yxl  çʩʥʠʤʘʝʤè ʚʝʢʪʦʨ ʥʦʨʤʘʣʠ: )1;2(n , ʢʦʪʦʨʳʡ ʠ 

ʙʫʜʝʪ ʥʘʧʨʘʚʣʷʶʱʠʤ ʚʝʢʪʦʨʦʤ ʧʨʷʤʦʡ m .  

ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ m ʩʦʩʪʘʚʠʤ ʧʦ ʪʦʯʢʝ )3;2(M  ʠ ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʚʝʢʪʦʨʫ )1;2(n : 

 

622

)3(22

...

-=-

-=-

yx

yx  

ʆʪʚʝʪ: 042: =+- yxm  

ʈʘʟʚʝʨʥʸʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʵʪʶʜ: 

ʀ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʨʝhʝʥʠʷ: 

1) ʀʟ ʫʨʘʚʥʝʥʠʡ 032: =-+yxl ,  

042: =+- yxm  ʚʳʪʘʩʢʠʚʘʝʤ ʥʘʧʨʘʚʣʷʶʱʠʝ 

ʚʝʢʪʦʨʳ )1;2(),2;1( 21 pp -  ʠ ʩ ʧʦʤʦʱʴʶ ʩʢʘ-

ʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʧʨʷʤʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ:  

mlpppp ^Ý^Ý=Ö+Ö-=Ö 2121 01221 .  

ʂʩʪʘʪʠ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʢʪʦʨʳ 

ʥʦʨʤʘʣʠ, ʵʪʦ ʜʘʞʝ ʧʨʦʱʝ. 

2) ʇʨʦʚʝʨʷʝʤ, ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʣʠ ʪʦʯʢʘ 

)3;2(M  ʧʦʣʫʯʝʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ 042 =+- yx  

ʆʙʘ ʧʫʥʢʪʘ ʣʝʛʢʦ ʚʳʧʦʣʥʠʪʴ ʫʩʪʥʦ! 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ: 

ɿʘʜʘʯʘ 80 

ʅʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʨʷʤʳʭ 21 ʠdd , ʝʩʣʠ ʠʟʚʝʩʪʥʦ ʫʨʘʚ-

ʥʝʥʠʝ 044:1 =+- yxd  ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ  ʠ ʪʦʯʢʘ 22;
2

9
dA Íö

÷

õ
æ
ç

å
- . 

ɺ ʟʘʜʘʯʝ ʥʝʩʢʦʣʴʢʦ ʜʝʡʩʪʚʠʡ, ʧʦʵʪʦʤʫ ʨʝʰʝʥʠʝ ʫʜʦʙʥʦ ʦʬʦʨʤʠʪʴ ʧʦ ʧʫʥʢʪʘʤ.  

ʀ ʥʘʰʝ ʫʚʣʝʢʘʪʝʣʴʥʦʝ ʧʫʪʝʰʝʩʪʚʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ: 

http://mathprofi.com/knigi_i_kursy/angem.html


ɺʥʠʤʘʥʠʝ! ʕʪʦ ʜʝʤʦ-ʚʝʨʩʠʷ ʢʥʠʛʠ, ʧʦʣʥʳʡ ʠ ʩʚʝʞʠʡ ʢʫʨʩ ʤʦʞʥʦ ʥʘʡʪʠ ʟʜʝʩʴ: http://mathprofi.com/knigi_i_kursy/angem.html 
86 

ü ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʡ 

ɺʧʝʨʝʜʠ ʧʨʷʤʘʷ ʨʝʢʘ ʠ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʦʡʪʠ ʜʦ ʥʝʸ ʢʨʘʪʯʘʡʰʠʤ ʧʫ-

ʪʸʤ. ʇʨʝʧʷʪʩʪʚʠʡ ʥʝʪ, ʠ ʩʘʤʳʤ ʦʧʪʠʤʘʣʴʥʳʤ ʤʘʨʰʨʫʪʦʤ ʙʫʜʝʪ ʜʚʠʞʝʥʠʝ ʧʦ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʫ. ʊʦ ʝʩʪʴ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʡ ï ʵʪʦ ʜʣʠʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʦʪʨʝʟʢʘ. 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ );( 00 yxM  ʜʦ ʧʨʷʤʦʡ 0: =++ CByAxd , ʟʘʜʘʥʥʦʡ ʚ ʦʨʪʦ-

ʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ );( ji , ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ é 

 

ʈʘʩʩʪʦʷʥʠʝ ʚ ʛʝʦʤʝʪʨʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʦʙʦʟʥʘʯʘʶʪ ʛʨʝʯʝʩʢʦʡ ʙʫʢʚʦʡ çʨʦè, ʚ ʯʘʩʪ-

ʥʦʩʪʠ: );( dMr  ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ çʵʤè ʜʦ ʧʨʷʤʦʡ çʜʵè. 

ɿʘʜʘʯʘ 81 

ʅʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ )1;1(-M  ʜʦ ʧʨʷʤʦʡ 01243: =-+ yxd  

ʈʝʰʝʥʠʝ: ʚʩʸ ʯʪʦ ʥʫʞʥʦ, ʵʪʦ ʘʢʢʫʨʘʪʥʦ ʧʦʜʩʪʘʚʠʪʴ ʯʠʩʣʘ ʚ ʬʦʨʤʫʣʫ ʠ ʧʨʦʚʝʩʪʠ 

ʚʳʯʠʩʣʝʥʠʷ: 
5

11

25

11

169

1243
...);( =

-
=

+

-+-
==dMr  

ʆʪʚʝʪ: ʝʜ.2,2
5

11
);( ==dMr  

ʅʘʡʜʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ï ʵʪʦ ʚ ʪʦʯʥʦʩʪʠ ʜʣʠʥʘ ʢʨʘʩʥʦʛʦ ʦʪʨʝʟʢʘ: 

ɽʩʣʠ ʦʬʦʨʤʠʪʴ ʯʝʨʪʸʞ ʥʘ ʢʣʝʪ-

ʯʘʪʦʡ ʙʫʤʘʛʝ ʚ ʤʘʩʰʪʘʙʝ 1 ʝʜ.  = 1 ʩʤ 

(2 ʢʣʝʪʢʠ), ʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʦʞʥʦ ʠʟʤʝ-

ʨʠʪʴ ʦʙʳʢʥʦʚʝʥʥʦʡ ʣʠʥʝʡʢʦʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʸ ʦʜʥʦ ʟʘʜʘʥʠʝ 

ʧʦ ʵʪʦʤʫ ʞʝ ʯʝʨʪʝʞʫ: 

ü ʂʘʢ ʥʘʡʪʠ ʪʦʯʢʫ, ʩʠʤʤʝʪʨʠʯ-

ʥʫ ʁʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ?  

ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ N, ʢʦʪʦʨʘʷ 

ʩʠʤʤʝʪʨʠʯʥʘ ʪʦʯʢʝ )1;1(-M  ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʨʷʤʦʡ 01243: =-+ yxd .  

ʇʨʝʜʣʘʛʘʶ ʚʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ: 

1) ʅʘʭʦʜʠʤ ʧʨʷʤʫʶ 0734: =+- yxMN , ʢʦʪʦʨʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʦʡ d . 

2) ʅʘʭʦʜʠʤ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ: ö
÷

õ
æ
ç

å
=Æ

25

69
;

25

8
SdMN . 

3) ʊʦʯʢʘ S  ʷʚʣʷʝʪʩʷ ʩʝʨʝʜʠʥʦʡ ʦʪʨʝʟʢʘ MN. ʅʘʤ ʠʟʚʝʩʪʥʳ ʢʦʦʨʜʠʥʘʪʳ ʩʝʨʝʜʠʥʳ ʠ 

ʦʜʥʦʛʦ ʠʟ ʢʦʥʮʦʚ. ʇʦ ʬʦʨʤʫʣʘʤ ʢʦʦʨʜʠʥʘʪ ʩʝʨʝʜʠʥʳ ʦʪʨʝʟʢʘ ʥʘʭʦʜʠʤ ö
÷

õ
æ
ç

å

25

113
;

25

41
N . 

éʩʣʠʰʢʦʤ çʩʪʨʘʰʥʳʝè ʜʨʦʙʠ? ʆʙʳʯʥʦʝ ʜʝʣʦ! ʀ ʣʸʛʢʦʝ, ʝʩʣʠ ʫ ʚʘʩ ʝʩʪʴ ʢʘʣʴʢʫ-

ʣʷʪʦʨ-çʜʨʦʙʦʚʠʢè. ʇʨʦʚʝʨʴʪʝ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ );( dNr  ʪʦʞʝ ʨʘʚʥʦ 2,2 ʝʜʠʥʠʮʘʤ. 
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ɺʥʠʤʘʥʠʝ! ʕʪʦ ʜʝʤʦ-ʚʝʨʩʠʷ ʢʥʠʛʠ, ʧʦʣʥʳʡ ʠ ʩʚʝʞʠʡ ʢʫʨʩ ʤʦʞʥʦ ʥʘʡʪʠ ʟʜʝʩʴ: http://mathprofi.com/knigi_i_kursy/angem.html 
87 

ü ʂʘʢ ʥʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʷʤʳʤʠ? 

ʆʪʚʝʪʴʪʝ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ: 

ɿʘʜʘʯʘ 82 

ʅʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ );( 21 llr  ʤʝʞʜʫ ʜʚʫʤʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʷʤʳʤʠ, ʟʘʜʘʥʥʳʤʠ ʚ ʜʝ-

ʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ: 03:,02: 21 =+-=-- yxlyxl . 

ʅʝʤʥʦʛʦ ʧʦʜʩʢʘʞʫ: ʪʫʪ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ. ʈʘʟʙʦʨ ʧʦʣʸʪʦʚ ʚ 

ʢʦʥʮʝ ʢʥʠʛʠ, ʥʦ ʣʫʯʰʝ ʧʦʩʪʘʨʘʡʪʝʩʴ ʜʦʛʘʜʘʪʴʩʷ ʩʘʤʠ, ʜʫʤʘʶ, ʚʘʰʫ ʩʤʝʢʘʣʢʫ ʫʜʘʣʦʩʴ ʥʝ-

ʧʣʦʭʦ ʨʘʟʦʛʥʘʪʴ. 

ü ʋʛʦʣ ʤʝʞʜʫ ʧʨʷʤʳʤʠ 

ʅʦʚʘʷ ʢʘʨʪʠʥʢʘ ʟʘ ʦʯʝʨʝʜʥʳʤ ʧʦʚʦʨʦʪʦʤ: 

ɺ ʛʝʦʤʝʪʨʠʠ ʟʘ ʫʛʦʣ ʤʝʞ-

ʜʫ çʧʣʦʩʢʠʤʠè ʧʨʷʤʳʤʠ ʧʨʠʥʠ-

ʤʘʝʪʩʷ ʄɽʅʔʐʀʁ ʫʛʦʣ, ʠʟ ʯʝʛʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʥ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʪʫʧʳʤ. ʅʘ ʨʠʩʫʥʢʝ 

ʫʛʦʣ, ʦʙʦʟʥʘʯʝʥʥʳʡ ʢʨʘʩʥʦʡ ʜʫ-

ʛʦʡ, ʥʝ ʩʯʠʪʘʝʪʩʷ ʫʛʣʦʤ ʤʝʞʜʫ 

ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ. ɸ 

ʩʯʠʪʘʝʪʩʷ ʪʘʢʦʚʳʤ ʝʛʦ çʟʝʣʸ-

ʥʳʡè ʩʦʩʝʜ j ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ çʤʘʣʠʥʦʚʳʡè ʫʛʦʣ j- . ɽʩʣʠ ʧʨʷʤʳʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʪʦ ʟʘ ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ ʤʦʞʥʦ ʧʨʠʥ̫ ʪʴ ʣʶʙʦʡ ʠʟ 4 ʫʛʣʦʚ. 

éʯʪʦ-ʪʦ ʥʝ ʧʦʥʷʪʥʦ? ʉʨʦʯʥʦ ʠʟʫʯʘʝʤ ʇʨʠʣʦʞʝʥʠʝ ʊʨʠʛʦʥʦʤʝʪʨʠʷ! 

ʆʜʥʘʢʦ ʝʱʸ ʨʘʟ: ʯʝʤ ʦʪʣʠʯʘʶʪʩʷ ʫʛʣʳ jj -ʠ ? ʆʨʠʝʥʪʘʮʠʝʡ (ʥʘʧʨʘʚʣʝʥʠʝʤ çʧʨʦ-

ʢʨʫʪʢʠè ʫʛʣʘ). ʅʘʧʦʤʠʥʘʶ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʫʛʦʣ çʧʨʦʢʨʫʯʠʚʘʝʪʩʷè 

ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʦ ʟʥʘʢʦʤ çʤʠʥʫʩè. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʠʝʥʪʘʮʠʶ 

ʫʛʣʘ ʯʘʩʪʦ ʥʝ ʧʨʠʥʠʤʘʶʪ ʚʦ ʚʥʠʤʘʥʠʝ, ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ çʧʨʦʩʪʦ ʫʛʦʣè, ʢʦʪʦʨʳʡ 0² .  

ʂʘʢ ʥʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʧʨʷʤʳʤʠ? ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʦʨʤʫʣʳ. 

ʉʧʦʩʦʙ ʧʝʨʚʳʡ. ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʧʨʷʤʳʝ, ʟʘʜʘʥʥʳʝ ʦʙʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʚ ʜʝʢʘʨ-

ʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ: 
0:

0:

2222

1111
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ɽʩʣʠ 02121 =+ BBAA , ʪʦ ʧʨʷʤʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ (
2

p
j=  ʣʠʙʦ 

2

p
- ). 

ɽʩʣʠ 02121 ¸+ BBAA , ʪʦ ʧʨʷʤʳʝ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʫʛʦʣ j 

ʤʝʞʜʫ ʥʠʤʠ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ: 

é 

 

ɿʥʘʤʝʥʘʪʝʣʴ ʵʪʦʡ ʬʦʨʤʫʣʳ ï ʚ ʪʦʯʥʦʩʪʠ, ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʘʧʨʘʚʣʷʶʱʠʭ 

ʚʝʢʪʦʨʦʚ: 212121212121222111 )();();( BBAAAABBAABBABpABp +=+=Ö+-Ö-=-Ö- , ʢʦʪʦʨʦʝ 

ʨʘʚʥʦ ʥʫʣʶ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʝʢʪʦʨʳ ʦʨʪʦʛʦʥʘʣʴʥʳ. éʥʘʜʝʶʩʴ, ʥʝ ʟʘʙʳʣʠ J 
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ʅʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʧʨʷʤʳʤʠ 073:,032: 21 =-+=- yxdyxd , ʟʘʜʘʥʥʳʤʠ ʚ ʜʝʢʘʨ-

ʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʨʝʰʝʥʠʝ ʫʜʦʙʥʦ ʦʬʦʨʤʠʪʴ ʚ ʜʚʘ ʰʘʛʘ: 

1) ɺr ʯʠʩʣʠʤ ʧʨʦʠʟʚʝʜʝʥʠʝ: 

079233122121 ¸-=-=Ö-Ö=+ BBAA , ʟʥʘʯʠʪ, ʧʨʷʤʳʝ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

2) ʋʛʦʣ ʤʝʞʜʫ ʧʨʷʤʳʤʠ ʥʘʡʜʸʤ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ: 

7

9

7

36

7

33

12

... -=
-

+
=

-

-
==jtg  

ʀ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʊʨʠʛʦʥʦʤʝʪʨʠʷ) ʣʝʛʢʦ ʥʘʡʪʠ 

ʩʘʤ ʫʛʦʣ, ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʤ ʥʝʯʸʪʥʦʩʪʴ ʘʨʢʪʘʥʛʝʥʩʘ: 

7

9

7

9
arctgarctg -=ö

÷
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æ
ç
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-=j  
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ɺ ʦʪʚʝʪʝ ʫʢʘʟʳʚʘʝʤ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʨʠʙʣʠʞʸʥʥʦʝ ʟʥʘʯʝʥʠʝ (ʞʝʣʘʪʝʣʴʥʦ 

ʠ ʚ ʛʨʘʜʫʩʘʭ, ʠ ʚ ʨʘʜʠʘʥʘʭ), ʚʳʯʠʩʣʝʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʢʘʣʴʢʫʣʷʪʦʨʘ. 

ʅʫ, ʤʠʥʫʩ, ʪʘʢ ʤʠʥʫʩ, ʥʠʯʝʛʦ ʩʪʨʘʰʥʦʛʦ, ʚʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ: 

 

ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʫʛʦʣ ʧʦʣʫʯʠʣʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʚʝʜʴ ʚ ʫʩʣʦʚʠʠ 

ʟʘʜʘʯʠ çʧʝʨʚʳʤ ʥʦʤʝʨʦʤè ʠʜʸʪ ʧʨʷʤʘʷ 032:1 =- yxd  ʠ çʦʪʢʨʫʪʢʘè ʫʛʣʘ ʥʘʯʘʣʘʩʴ ʠʤʝʥʥʦ 

ʩ ʥʝʸ. ɽʩʣʠ ʦʯʝʥʴ ʭʦʯʝʪʩʷ ʧʦʣʫʯʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʥʫʞʥʦ ʧʦʤʝʥʷʪʴ ʧʨʷʤʳʝ 

ʤʝʩʪʘʤʠ, ʪʦ ʝʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ 11, BA  ʚʟʷʪʴ ʠʟ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ 073:2 =-+ yxd , ʘ ʢʦ-

ʵʬʬʠʮʠʝʥʪʳ 22, BA  ï ʠʟ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ 032:1 =- yxd . ʂʦʨʦʯʝ ʛʦʚʦʨʷ, ʥʘʯʘʪʴ ʥʫʞʥʦ  

ʩ ʧʨʤ̫ʦʡ 073:2 =-+ yxd . 

ʉʢʨʳʚʘʪʴ ʥʝ ʙʫʜʫ, ʩʘʤ ʧʦʜʙʠʨʘʶ ʧʨʷʤʳʝ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʯʪʦʙʳ ʫʛʦʣ ʧʦʣʫʯʠʣʩʷ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʤ. ʊʘʢ ʢʨʘʩʠʚʝʝ, ʥʦ ʥʝ ʙʦʣʝʝ ʪʦʛʦ. 

http://mathprofi.com/knigi_i_kursy/angem.html
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ʉʧʦʩʦʙ ʚʪʦʨʦʡ, ʦʥ ʫʜʦʙʝʥ, ʢʦʛʜʘ ʧʨʷʤʳʝ ʟʘʜʘʥʳ ʫʨʘʚʥʝʥʠʷʤʠ ʩ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʤ: 
222

111

:

:

bxkyd

bxkyd

+=

+=
 (ʚ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ). 

ɽʩʣʠ 01 21 =+ kk , ʪʦ ʧʨʷʤʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ (
2

p
j=  ʣʠʙʦ 

2

p
- ). 

ɽʩʣʠ 01 21 ¸+ kk , ʪʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʫʛʦʣ j ʤʝʞʜʫ ʥʠʤʠ ʤʦʞʥʦ ʥʘʡʪʠ ʩ ʧʦʤʦ-

ʱʴʶ ʬʦʨʤʫʣʳ: 

é, ʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʧʨʝʜʳʜʫʱʝʡ ʬʦʨʤʫʣʳ. 

 

ʂ ʩʣʦʚʫ, ʠʟ ʨʘʚʝʥʩʪʚʘ 01 21 =+ kk  ʩʣʝʜʫʝʪ ʧʦʣʝʟʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʫʛʣʦʚʳʭ ʢʦʵʬʬʠʮʠ-

ʝʥʪʦʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʨʷʤʳʭ: 
2

1

1

k
k -= , ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ. 

ʈʝʰʠʤ ɿʘʜʘʯʫ 83 ʚʪʦʨʳʤ ʩʧʦʩʦʙʦʤ, ʜʣʷ ʵʪʦʛʦ ʧʝʨʝʧʠʰʝʤ ʧʨʷʤʳʝ ʚ ʥʫʞʥʦʤ ʚʠʜʝ: 

3

7

3

1
73073:

3

2
23032:

2

1

+-=Ý+-=Ý=-+

=Ý=Ý=-

xyxyyxd

xyxyyxd

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʛʣʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ: 
3

1
,

3

2
21 -== kk , ʠ ʘʣʛʦʨʠʪʤ ʧʦʭʦʞ: 

1) ʇʨʦʚʝʨʠʤ, ʙʫʜʫʪ ʣʠ ʧʨʷʤʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ: 

0
9

7

9

2
1

3

1

3

2
11 21 ¸=-=ö

÷

õ
æ
ç

å
-Ö+=+ kk , ʟʥʘʯʠʪ, ʧʨʷʤʳʝ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

2) ʀʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ: 

7

9

9

7

1

9

7
3

2

3

1

... -=
-
=

--

==jtg  
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ʀ ʪʨʝʪʠʡ ʩʧʦʩʦʙ ʩʦʩʪʦʠʪ ʥʘʭʦʞʜʝʥʠʠ ʫʛʣʘ ʤʝʞʜʫ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʚʝʢʪʦʨʘʤʠ ʧʨ̫-

ʤʳʭ ʩ ʧʦʤʦʱʴʶ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ: 
21

21cos
pp

pp

Ö

Ö
=a , ʥʦ ʟʜʝʩʴ ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚʦ 

ʚʥʠʤʘʥʠʝ ʦʨʠʝʥʪʘʮʠʷ ʫʛʣʘ (ʧʦ ʣʶʙʦʤʫ ʧʦʣʫʯʠʪʩʷ 0²a ). ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʤʦʞʝʪ ʦʢʘʟʘʪʩɹʷ 

ʪʫʧʳʤ, ʠ ʪʦʛʜʘ ʧʨʠʜʸʪʩʷ ʜʝʣʘʪʴ ʦʛʦʚʦʨʢʫ, ʯʪʦ ʫʛʦʣ ʤʝʞʜʫ ʧʨʷʤʳʤʠ ï ʵʪʦ ʤʝʥʴʰʠʡ ʫʛʦʣ, ʠ 

ʠʟ p ʨʘʜʠʘʥ (ʥʝ ʠʟ ̄180 !) ʚʳʯʠʪʘʪʴ ʧʦʣʫʯʠʚʰʠʡʩʷ ʘʨʢʢʦʩʠʥʫʩ. ʂʘʢʦʡ ʩʧʦʩʦʙ ʚʳʙʨʘʪʴ? 

ʆʨʠʝʥʪʠʨʫʡʪʝʩʴ ʥʘ ʚʘʰʫ ʟʘʜʘʯʫ, ʤʝʪʦʜʠʯʢʫ ʠʣʠ ʩʠʪʫʘʮʠ.ʁ 

ɿʘʜʘʯʘ 84 

ʅʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʧʨʷʤʳʤʠ 0127:,032: 21 =++=+ yxdxd . 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʚʩʝʤʠ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ!  
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ʀ ʧʦ ʧʨʦʩʴʙʘʤ ʫʯʘʱʠʭʩʷ ʝʱʸ ʦʜʠʥ ʧʫʥʢʪ: 

ü ʂʘʢ ʥʘʡʪʠ ʧʨʦʝʢʮʠʶ ʚʝʢʪʦʨʘ ʥʘ ʧʨʷʤʫʶ? 

ʆʙ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʥʘ ʚʝʢʪʦʨ ʤʳ ʛʦʚʦʨʠʣʠ ʨʘʥʝʝ, ʠ ʚ ʪʦʤ ʧʘʨʘ-

ʛʨʘʬʝ ʙʳʣʦ ʬʘʢʪʠʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: 

 ʏʪʦʙʳ ʥʘʡʪʠ ʦʨʪʦʛʦʥʘʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʚʝʢʪʦʨʘ ʥʘ ʧʨʷʤʫʶ, ʥʫʞʥʦ ʥʘʡʪʠ ʝʛʦ 

ʧʨʦʝʢʮʠʶ ʥʘ ʃʖɹʆʁ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʵʪʦʡ ʧʨʷʤʦʡ.  

éʚʦʟʤʦʞʥʦ, ʥʝ ʚʩʝʤ ʧʦʥʷʪʝʥ ʪʝʨʤʠʥ çʦʨʪʦʛʦʥʘʣʴʥʘʷè ï ʵʪʦ ʪʘʢʘʷ ʧʨʦʝʢʮʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʥʘ ʚʝʢʪʦʨ çʧʘʜʘʶʪ ʣʫʯʠ ʩʚʝʪʘè ʩʪʨʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʤ̫ʦʡ 

(ʩʤ. ʨʠʩ. ʥʠʞʝ). ʉʫʱʝʩʪʚʫʝʪ ʢʫʯʘ ʠʥʳʭ (çʢʦʩʳʭè) ʧʨʦʝʢʮʠʡ, ʢʦʛʜʘ ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ ʜʨʫʛʠʤʠ ʫʛʣʘʤʠ, ʥʦ ʜʣʷ ʜʘʥʥʦʡ ʢʥʠʛʠ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʥʝ ʩʪʦʣʴ ʘʢʪʫʘʣʝʥ. 

ʈʝʰʠʤ ʩʠʤʚʦʣʠʯʝʩʢʫʶ ʟʘʜʘʯʢʫ: 
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ʅʘʡʪʠ ʧʨʦʝʢʮʠʶ ʚʝʢʪʦʨʘ )2;0(a  ʥʘ ʧʨʷʤʫʶ 022: =+- yxl  

ʈʝʰʝʥʠʝ: ʥʘʡʜʸʤ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʧʨʷʤʦʡ, ʧʨʦʱʝ ʠ ʙʳʩʪʨʝʝ 

ʚʟʷʪʴ ʩʪʘʥʜʘʨʪʥʳʡ ʚʘʨʠʘʥʪ: )1;2();( pABp =- . 

ʇʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ ʥʘ ʧʨʷʤʫʶ ï ʝʩʪʴ ʝʛʦ ʧʨʦʝʢʮʠʷ ʥʘ ʣʶʙʦʡ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ 

ʵʪʦʡ ʧʨʷʤʦʡ, ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

5

52

5

2
... ==== aʇʨaʇʨ pl  

ʆʪʚʝʪ: ʝʜ.9,0ʝʜ.
5

52
º=aʇʨl  

ʅʘʧʦʤʠʥʘʶ, ʯʪʦ ʧʨʦʝʢʮʠʷ ï ʵʪʦ ʜʣʠʥʘ çʪʝʥʠè ʚʝʢʪʦʨʘ a  (ʢʨʘʩʥʳʡ ʮʚʝʪ): 

 

ɾʝʣʘʶʱʠʝ ʤʦʛʫʪ ʚʟʷʪʴ ʣʶʙʳʝ ʪʦʯʢʠ 21, MM  ʧʨʷʤʦʡ, ʥʘʡʪʠ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ 

21 MM  ʠ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʝʢʮʠʷ aʇʨ
MM 21

 ʙʫʜʝʪ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʚʘʨʠʘʥʪ, ʩʦ ʟʥɸ-

ʢʦʤ çʤʠʥʫʩè. 

ʅʫ ʚʦʪ ʠ ʧʦʜʦʰʣʦ ʢ ʢʦʥʮʫ ʥʘʰʝ ʧʫʪʝʰʝʩʪʚʠʝ ʧʦ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʩ çʧʣʦʩʢʦʡè 

ʧʨʷʤʦʡ, ʠ ʥʠʢʘʢʦʛʦ ʂʦɦʝʷ ɹʝʩʩʤʝʨʪʥʦʛʦ ʪʫʪ ʥʝʪé. ï ɿʜʝʩʴ ʝʩʪʴ ʷ, ʩ ʥʦʚʳʤʠ ʟʥʘʥʠʷʤʠ ʠ 

ʟʘʜʘʯʘʤʠ J  ʇʦʪʦʤʫ ʯʪʦ ɹʘʙʫ-ʗʛʫ ʥʠʢʪʦ ʥʝ ʦʪʤʝʥʷʣ =) 

http://mathprofi.com/knigi_i_kursy/angem.html


ɺʥʠʤʘʥʠʝ! ʕʪʦ ʜʝʤʦ-ʚʝʨʩʠʷ ʢʥʠʛʠ, ʧʦʣʥʳʡ ʠ ʩʚʝʞʠʡ ʢʫʨʩ ʤʦʞʥʦ ʥʘʡʪʠ ʟʜʝʩʴ: http://mathprofi.com/knigi_i_kursy/angem.html 
91 

2.6. ʃʠʥʝʡʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ 

ɺ ʢʦʥʪʝʢʩʪʝ ʪʝʤʳ ʨʝʯʴ ʧʦʡʜʸʪ ʦ ʣʠʥʝʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚʘʭ ʩ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ 

(çʠʢʩʦʤè ʠ çʠʛʨʝʢʦʤè). ʀ ʦʥʠ ʙʚrʘʶʪ ʪʘʢʠʤʠ: 

1) ʉʪʨʦʛʠʝ ʥʝʨʘʚʝʥʩʪʚʘ: é. 

2) ʅʝʩʪʨʦʛʠʝ ʥʝʨʘʚʝʥʩʪʚʘ: é. 

ʂʘʢʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʵʪʠʭ ʥʝʨʘʚʝʥʩʪʚ? ɽʩʣʠ ʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ 

0=++ CByAx  ʟʘʜʘʸʪ ʧʨʷʤʫʶ, ʪʦ ʣʶʙʦʝ ʠʟ ʯʝʪʳʨʸʭ ʥʝʨʘʚʝʥʩʪʚ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʫʧʣʦʩ-

ʢʦʩʪ ,ɹ ʧʣʶʩ ʧʨʷʤʫʶ, ʝʩʣʠ ʥʝʨʘʚʝʥʩʪʚʦ ʥʝʩʪʨʦʛʦʝ. 

ʅʘʯʥʸʤ ʩ ʧʨʦʩʪʝʡʰʠʭ ʩʣʫʯʘʝʚ. ɻʦʣʫʙʘʷ ʤʝʯʪʘ ʣʶʙʦʛʦ ʜʚʦʝʯʥʠʢʘ ï ʢʦʦʨʜʠʥʘʪʥʘʷ 

ʧʣʦʩʢʦʩʪʴ, ʥʘ ʢʦʪʦʨʦʡ ʥʝʪ ʥʠʯʝʛʦʰʝʥʴʢʠ. ɼʘʞʝ ʩʪʨʝʣʦʯʢʠ ʜʣʷ ʚʘʩ ʟʘʙʳʣ:)) 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʩʴ ʘʙʩʮʠʩʩ OX  

ʟʘʜʘʸʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 0=y  ï çʠʛʨʝʢè 

ʚʩʝʛʜʘ (ʧʨʠ ʣʶʙʦʤ çʠʢʩè) ʨʘʚʝʥ ʥʫʣʶ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʨʘʚʝʥʩʪʚʦ 0>y . 

ʂʘʢ ʝʛʦ ʧʦʥʠʤʘʪʴ ʥʝʬʦʨʤʘʣʴʥʦ? 

çʀʛʨʝʢè ʚʩʝʛʜʘ (ʧʨʠ ʣʶʙʦʤ çʠʢʩè) ʧʦ-

ʣʦʞʠʪʝʣʝʥ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʦʝ ʥʝ-

ʨʘʚʝʥʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʭʥʶʶ ʧʦʣʫ-

ʧʣʦʩʢʦʩʪʴ ï ʚʝʜʴ ʪʘʤ ʠ ʥʘʭʦʜʷʪʩʷ ʚʩʝ 

ʪʦʯʢʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ çʠʛʨʝʢʘʤʠè. 

ɽʩʣʠ ʥʝʨʘʚʝʥʩʪʚʦ ʥʝʩʪʨʦʛʦʝ 0²y , ʪʦ ʢ 

ʚʝʨʭʥʝʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦ ʜʦʙʘʚʣʷʝʪʩʷ ʩʘʤʘ ʦʩʴ OX . 

ɸʥʘʣʦʛʠʯʥʦ, ʥʝʨʘʚʝʥʩʪʚʫ 0<y  

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʩʝ ʪʦʯʢʠ ʥʠʞʥʝʡ ʧʦ-

ʣʫʧʣʦʩʢʦʩʪʠ; ʥʝʩʪʨʦʛʦʤʫ ʥʝʨʘʚʝʥʩʪʚʫ 

0¢y  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʷʷ ʧʦʣʫʧʣʦʩ-

ʢʦʩʪʴ + ʦʩʴ OX . 

ʉ ʦʩʴʶ ʦʨʜʠʥʘʪ OY ʪʘ ʞʝ ʩʘʤʘʷ ʧʨʦʟʘʠʯʥʘʷ ʠʩʪʦʨʠʷ: 

ï ʥʝʨʘʚʝʥʩʪʚʦ 0>x  ʟʘʜʘʸʪ ʧʨʘʚʫʶ ʧʦʣʫʧʣʦʩʢʦʩʪʴ; 

ï ʥʝʨʘʚʝʥʩʪʚʦ 0²x  ʟʘʜʘʸʪ ʧʨʘʚʫʶ ʧʦʣʫʧʣʦʩʢʦʩʪʴ, ʚʢʣʶʯʘʷ ʦʩʴ ʦʨʜʠʥʘʪ; 

ï ʥʝʨʘʚʝʥʩʪʚʦ 0<x  ʟʘʜʘʸʪ ʣʝʚʫʶ ʧʦʣʫʧʣʦʩʢʦʩʪʴ; 

ï ʥʝʨʘʚʝʥʩʪʚʦ 0¢x  ʟʘʜʘʸʪ ʣʝʚʫʶ ʧʦʣʫʧʣʦʩʢʦʩʪʴ, ʚʢʣʶʯʘʷ ʦʩʴ ʦʨʜʠʥʘʪ. 

ʅʘ ʚʪʦʨʦʤ ʰʘʛʝ ʨʘʩʩʤʦʪʨʠʤ ʥʝʨʘʚʝʥʩʪʚʘ, ʛʜʝ ʚ ̫ʚʥʦʤ ʚʠʜʝ*  ʦʪʩʫʪʩʪʚʫʝʪ ʦʜʥʘ ʠʟ 

ʧʝʨʝʤʝʥʥʳʭ, çʠʛʨʝʢè: 

0,0,0,0 ¢+<+²+>+ CAxCAxCAxCAx  

ʠʣʠ çʠʢʩè: 

é 

*  ʅʝʜʦʩʪʘʶʱʫʶ ʧʝʨʝʤʝʥʥʫʶ ʚʩʝʛʜʘ ʤʦʞʥʦ ʜʦʧʠʩʘʪʴ, ʥʘʧʨʠʤʝʨ: 00 >+Ö+ CyAx . 

ʉ ʪʘʢʠʤʠ ʥʝʨʘʚʝʥʩʪʚʘʤʠ ʤʦʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ, ʠ ʤʳ ʨʘʟʙʝʨʸʤ 

ʦʙʘ ʧʦʜʭʦʜʘ. ʇʦʧʫʪʥʦ ʚʩʧʦʤʥʠʤ çʰʢʦʣʴʥʳʝè ʜʝʡʩʪʚʠʷ ʩ ʥʝʨʘʚʝʥʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʚʦ ʤʥʦ-

ʛʦʤ ʥʘʧʦʤʠʥʘʶʪ ʜʝʡʩʪʚʠʷ ʩ ʫʨʘʚʥʝʥʠʷʤʠ: 
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ɿʘʜʘʯʘ 86 

ʈʝʰʠʪʴ ʣʠʥʝʡʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ: 

031ʙ),052a) ²-<+ yx  

ʏʪʦ ʟʥʘʯʠʪ ʨʝʰʠʪʴ ʣʠʥʝʡʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʩ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ? 

ʈʝʰʠʪʴ ʪʘʢʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ï ʵʪʦ ʟʥʘʯʠʪ ʥʘʡʪʠ ʧʦʣʫʧʣʦʩʢʦʩʪʴ, ʪʦʯʢʠ ʢʦʪʦʨʦʡ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʜʘʥʥʦʤʫ ʥʝʨʘʚʝʥʩʪʚʫ + ʜʦʙʘʚʠʪʴ ʧʨʷʤʫʶ, ʝʩʣʠ ʥʝʨʘʚʝʥʩʪʚʦ ʥʝʩʪʨʦʛʦʝ. 

ʈʝʰʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʨʘʬʠʯʝʩʢʦʝ, ʫʜʦʙʥʝʝ ʩʨʘʟʫ ʚʳʧʦʣʥʠʪʴ ʯʝʨʪʸʞ, ʘ ʧʦʪʦʤ ʚʩʸ 

ʟʘʢʦʤʤʝʥʪʠʨʦʚʘʪʴ: 

 

ʘ) ʈʝʰʠʤ ʥʝʨʘʚʝʥʩʪʚʦ 052 <+x  

ʉʧʦʩʦʙ ʧʝʨʚʳʡ ʚʝʩʴʤʘ ʥʘʧʦʤʠʥʘʝʪ ʠʩʪʦʨʠʶ ʩ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʦʩʷʤʠ, ʢʦʪʦʨʫʶ ʤʳ 

ʨʘʩʩʤʦʪʨʝʣʠ ʚʳʰʝ. ʀʜʝʷ ʩʦʩʪʦʠʪ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʥʝʨʘʚʝʥʩʪʚʘ ï ʯʪʦʙʳ ʚ ʣʝʚʦʡ ʯʘʩʪʠ 

ʦʩʪʘʚʠʪʴ ʦʜʥʫ ʧʝʨʝʤʝʥʥʫʶ ʙʝʟ ʚʩʷʢʠʭ ʢʦʥʩʪʘʥʪ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʧʝʨʝʤʝʥʥʫʶ çʠʢʩè.  

ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʥʦʩʠʤ çʧʷʪʸʨʢʫè ʚ ʧʨʘʚʫʶ ʯʘʩʪʴ ʩʦ ʩʤʝʥʦʡ ʟʥʘʢʘ: 

52 -<x  ʠ ʫʤʥʦʞʠʤ ʦʙʝ ʯʘʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ ʥʘ 
2

1
: 

2

5
-<x  

ʊʝʧʝʨʴ ʯʝʨʪʠʤ ʧʨʷʤʫʶ 
2

5
-=x  (ʩʠʥʠʡ ʧʫʥʢʪʠʨ). 

ʂʘʢʦʚ ʩʤʳʩʣ ʥʝʨʘʚʝʥʩʪʚʘ 
2

5
-<x ? çʀʢʩè ʚʩʝʛʜʘ (ʧʨʠ ʣʶʙʦʤ ʟʥʘʯʝʥʠʠ çʠʛʨʝʢè) 

ʤʝʥʴʰʝ, ʯʝʤ 
2

5
- . ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦʤʫ ʫʩʣʦʚʠʶ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʩʝ ʪʦʯʢʠ ʣʝʚʦʡ ʧʦʣʫ-

ʧʣʦʩʢʦʩʪʠ. ʕʪʫ ʧʦʣʫʧʣʦʩʢʦʩʪʴ, ʚ ʧʨʠʥʮʠʧʝ, ʤʦʞʥʦ ʟʘʰʪʨʠʭʦʚʘʪʴ, ʥʦ ʷ ʦʛʨʘʥʠʯʫʩʴ ʤʘ-

ʣʝʥʴʢʠʤʠ ʩʠʥʠʤʠ ʩʪʨʝʣʦʯʢʘʤʠ, ʯʪʦʙʳ ʥʝ ʧʨʝʚʨʘʱʘʪʴ ʯʝʨʪʸʞ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʧʘʣʠʪʨʫ. 

ʉʘʤʘ ʧʨʷʤʘʷ ʧʨʦʚʝʜʝʥʘ ʧʫʥʢʪʠʨʦʤ ï ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ʩʪʨʦʛʦʝ, ʠ 

ʪʦʯʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʧʨʷʤʦʡ 
2

5
-=x , ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʥʝʨʘʚʝʥʩʪʚʫ 052 <+x . 

http://mathprofi.com/knigi_i_kursy/angem.html


ɺʥʠʤʘʥʠʝ! ʕʪʦ ʜʝʤʦ-ʚʝʨʩʠʷ ʢʥʠʛʠ, ʧʦʣʥʳʡ ʠ ʩʚʝʞʠʡ ʢʫʨʩ ʤʦʞʥʦ ʥʘʡʪʠ ʟʜʝʩʴ: http://mathprofi.com/knigi_i_kursy/angem.html 
93 

ʉʧʦʩʦʙ ʚʪʦʨʦʡ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ. ʏʀʊɸɽʄ ʆʏɽʅʔ ɺʅʀʄɸʊɽʃʔʅʆ! 

ʉʥʘʯʘʣʘ ʯʝʨʪʠʤ ʧʨʷʤʫʶ 052 =+x . ɼʣʷ ʷʩʥʦʩʪʠ, ʢʩʪʘʪʠ, ʫʨʘʚʥʝʥʠʝ  ʫʜʦʙʥʦ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 
2

5
-=x . 

ʊʝʧʝʨʴ ʚʳʙʠʨʘʝʤ ʣʶʙʫʶ ʪʦʯʢʫ ʧʣʦʩʢʦʩʪʠ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʧʨʷʤʦʡ. ɺ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʘʤʘʷ ʣʘʢʦʤʘʷ ʪʦʯʢʘ, ʢʦʥʝʯʥʦ )0;0(O . ʇʦʜʩʪʘʚʠʤ ʢʦʦʨʜʠʥʘʪʳ ʵʪʦʡ ʪʦʯ-

ʢʠ ʚ ʥʝʨʘʚʝʥʩʪʚʦ 0502 <+Ö+ yx : 

é 

 

ʇʦʣʫʯʝʥʦ ʥʝʚʝʨʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ (ʧʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ, ʥʝʧʨʘʚʜʘ), ʟʥʘʯʠʪ, ʪʦʯʢʘ 

)0;0(O  ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʨʘʚʝʥʩʪʚʫ 052 <+x . 

ʂʣʶʯʝʚʦʝ ʧʨʘʚʠʣʦ: 

ï ɽʩʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʪʦʯʢʘ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʧʨʷʤʦʡ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʨʘʚʝʥ-

ʩʪʚʫ, ʪʦ ʠ ɺʉɽ ʪʦʯʢʠ ʵʪʦʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʜʘʥʥʦʤʫ ʥʝʨʘʚʝʥʩʪʚʫ. 

ï ɽʩʣʠ ʢʘʢʘ-̫ʣʠʙʦ ʪʦʯʢʘ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʧʨʷʤʦʡ, ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʨʘʚʝʥʩʪʚʫ, 

ʪʦ ʠ ɺʉɽ ʪʦʯʢʠ ʵʪʦʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʜʘʥʥʦʤʫ ʥʝʨʘʚʝʥʩʪʚʫ 

ʄʦʞʝʪʝ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ: ʣʶʙʘʷ ʪʦʯʢʘ ʩʧʨʘʚʘ ʦʪ ʧʨʷʤʦʡ 052 =+x  ʚʤʝʩʪʝ ʩ ʧʨʦʚʝ-

ʨʝʥʥʦʡ ʪʦʯʢʦʡ )0;0(O  ʥʝ ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʥʝʨʘʚʝʥʩʪʚʫ 052 <+x . 

ɼʝʚʘʪʴʩʷ ʥʝʢʫʜʘ ï ʥʝʨʘʚʝʥʩʪʚʫ 052 <+x  ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʩʝ ʪʦʯʢʠ ʣʝʚʦʡ ʧʦʣʫ-

ʧʣʦʩʢʦʩʪʠ (ʪʦʞʝ ʤʦʞʝʪʝ ʧʨʦʚʝʨʠʪʴ).  

ʙ) ʈʝʰʠʤ ʥʝʨʘʚʝʥʩʪʚʦ 031 ²- y  

ʉʧʦʩʦʙ ʧʝʨʚʳʡ. ʇʨʝʦʙʨʘʟʫʝʤ ʥʝʨʘʚʝʥʩʪʚʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʣʝʚʘ çʠʛʨʝʢè: 

13 -²- y  

ʠ ʩʧʝʮʠʬʠʯʥʦʝ ʜʣʷ ʥʝʨʘʚʝʥʩʪʚ ʧʨʘʚʠʣʦ, ʢʦʪʦʨʦʝ ʧʦʤʥʷʪ ʜʘʣʝʢʦ ʥʝ ʚʩʝ: 

ɽʩʣʠ ʦʙʝ ʯʘʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ ʫʤʥʦʞʠʪʴ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʪʦ ʟʥʘʢ ʥʝʨʘʚʝʥ-

ʩʪʚʘ ʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʙʳʣʦ >, ʪʦ ʩʪʘʥʝʪ <; ʝʩʣʠ ʙʳʣʦ ¢, 

ʪʦ ʩʪʘʥʝʪ ²). 

ʋʤʥʦʞʠʤ ʦʙʝ ʯʘʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ ʥʘ 
3

1
- : 

3

1
¢y  

ʅʘʯʝʨʪʠʤ ʧʨʷʤʫʶ 
3

1
=y  (ʢʨʘʩʥʳʡ ʮʚʝʪ ʥʘ ʯʝʨʪʝʞʝ), ʧʨʠʯʸʤ, ʥʘʯʝʨʪʠʤ ʩʧʣʦʰʥʦʡ 

ʣʠʥʠʝʡ, ʪʘʢ ʢʘʢ ʥʝʨʘʚʝʥʩʪʚʦ ʫ ʥʘʩ ʥʝʩʪʨʦʛʦʝ ʠ ʧʨʷʤʘʷ ʟʘʚʝʜʦʤʦ ʧʨʠʥʘʜʣʝʞʠʪ ʨʝʰʝʥʠʶ.   

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʝʥʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ 
3

1
¢y , ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʝʛʦ ʨʝ-

ʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʥʠʞʥʷʷ ʧʦʣʫʧʣʦʩʢʦʩʪʴ + ʩʘʤʘ ʧʨʷʤʘʷ. 

ʅʫʞʥʘʷ ʧʦʣʫʧʣʦʩʢʦʩʪʴ ʰʪʨʠʭʫʝʪʩʷ ʣʠʙʦ ʧʦʤʝʯʘʝʪʩʷ ʩʪʨʝʣʦʯʢʘʤʠ. 
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ʉʧʦʩʦʙ ʚʪʦʨʦʡ. ʅʘʯʝʨʪʠʤ ʧʨʷʤʫʶ 
3

1
=y . ɺʳʙʝʨʝʤ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ ʧʣʦʩʢʦ-

ʩʪʠ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʧʨʷʤʦʡ, ʥʘʧʨʠʤʝʨ, )0;0(O  ʠ ʧʦʜʩʪʘʚʠʤ ʝʸ ʢʦʦʨʜʠʥʘʪʳ ʚ ʥʘʰʝ ʥʝ-

ʨʘʚʝʥʩʪʚʦ 0310 ²-+Ö yx : 

01

003100

²

²Ö-+Ö
 

ʇʦʣʫʯʝʥʦ ʚʝʨʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ, ʟʥʘʯʠʪ, ʪʦʯʢʘ )0;0(O  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʨʘʚʝʥʩʪʚʫ 

031 ²- y , ʠ ʚʦʦʙʱʝ ï ɺʉɽ ʪʦʯʢʠ ʥʠʞʥʝʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʵʪʦʤʫ ʥʝʨʘʚʝʥ-

ʩʪʚʫ. ɿʜʝʩʴ ʧʦʜʦʧʳʪʥʦʡ ʪʦʯʢʦʡ ʤʳ çʧʦʧʘʣʠè ʚ ʥʫʞʥʫʶ ʧʦʣʫʧʣʦʩʢʦʩʪʴ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʙʦʟʥʘʯʝʥʦ ʢʨʘʩʥʳʤʠ ʩʪʨʝʣʦʯʢʘʤʠ ʥʘ ʯʝʨʪʝʞʝ ʚʳʰʝ. 

ʃʠʯʥʦ ʤʥʝ ʥʨʘʚʠʪʩʷ ʙʦʣʴʰʝ ʧʝʨʚʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ, ʭʦʪʷ ʚʪʦʨʦʡ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, 

ʯʫʪʴ ʧʨʦʱʝ. 
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ʈʝʰʠʪʴ ʣʠʥʝʡʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ: 

03ʙ),022a) >-¢- yx  

ʇʦʩʪʘʨʘʡʪʝʩʴ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ (ʢ ʩʣʦʚʫ, ʵʪʦ ʭʦʨʦʰʠʡ ʩʧʦʩʦʙ ʧʨʦ-

ʚʝʨʢʠ ʨʝʰʝʥʠʷ). ʏʝʨʪʸʞ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʚ ʢʦʥʮʝ ʢʥʠʛʠ. 

ɼʫʤʘʶ, ʧʦʩʣʝ ʚʩʝʭ ʧʨʦʜʝʣʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ ʜʝʡʩʪʚʠʡ ʚʘʤ ʧʨʠʜʸʪʩʷ ʥʘ ʥʠʭ ʞʝʥʠʪʴ-

ʩ ̫ʥʝ ʩʦʩʪʘʚʠʪ ʪʨʫʜʘ ʙʳʩʪʨʦ ʨʝʰʠʪʴ ʧʨʦʩʪʝʡʰʠʝ ʥʝʨʘʚʝʥʩʪʚʘ ʚʨʦʜʝ 1,2 -²< yx  ʠ ʪ.ʧ. 

ʇʝʨʝʭʦʜʠʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʪʨʝʪʴʝʛʦ, ʦʙʱʝʛʦ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʚ ʥʝʨʘʚʝʥʩʪʚʝ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʦʙʝ ʧʝʨʝʤʝʥʥʳʝ: 

é 

(ʢʘʢ ʚʘʨʠʘʥʪ, ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ çʮʵè ʤʦʞʝʪ ʙʳʪʴ ʥʫʣʝʚʳʤ) 

ɺʦ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʩ 

ʧʦʜʩʪʘʥʦʚʢʦʡ ʪʦʯʢʠ: 
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ʅʘʡʪʠ ʧʦʣʫʧʣʦʩʢʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʣʝʜʫʶʱʠʤ ʥʝʨʘʚʝʥʩʪʚʘʤ: 

0ʙ),042a) ²->-+ yxyx  

ʈʝʰʝʥʠʝ: 

ʘ) ʇʦʩʪʨʦʠʤ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ 042 =-+yx , ʧʨʠ ʵʪʦʤ ʣʠʥʠʶ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ 

ʧʫʥʢʪʠʨʦʤ, ʪʘʢ ʢʘʢ ʥʝʨʘʚʝʥʩʪʚʦ ʫ ʥʘʩ ʩʪʨʦʛʦʝ ʠ ʩʘʤʘ ʧʨʷʤʘʷ ʥʝ ʚʦʡʜʸʪ ʚ ʨʝʰʝʥʠʝ. 

ɺʳʙʠʨʘʝʤ ʧʦʜʦʧʳʪʥʫʶ ʪʦʯʢʫ ʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʜʘʥʥʦʡ ʧʨʷʤʦʡ, 

ʥʘʧʨʠʤʝʨ, )0;0(O , ʠ ʧʦʜʩʪʘʚʣʷʝʤ ʝʸ ʢʦʦʨʜʠʥʘʪʳ ʚ ʥʘʰʝ ʥʝʨʘʚʝʥʩʪʚʦ: 

é 

 

ʇʦʣʫʯʝʥʦ ʥʝʚʝʨʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ, ʟʥʘʯʠʪ, ʪʦʯʢʘ )0;0(O  ʠ ɺʉɽ ʪʦʯʢʠ ʜʘʥʥʦʡ ʧʦʣʫ-

ʧʣʦʩʢʦʩʪʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʥʝʨʘʚʝʥʩʪʚʫ 042 >-+yx .  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝʤ ʥʝʨʘʚʝʥʩʪʚʘ 042 >-+yx  ʙʫʜʝʪ ʜʨʫʛʘʷ ʧʦʣʫʧʣʦʩʢʦʩʪʴ, 

ʧʦʤʝʯʘʝʤ ʝʸ ʩʠʥʠʤʠ ʩʪʨʝʣʦʯʢʘʤʠ: 

ʙ) ʈʝʰʠʤ ʥʝʨʘʚʝʥʩʪʚʦ 0²-yx . ʉʥʘ-

ʯʘʣʘ ʧʦʩʪʨʦʠʤ ʧʨʷʤʫʶ ï ʵʪʦ ʢʘʥʦʥʠʯʥʘʷ ʧʨ̫-

ʧʨ̫ʤʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ xy= . ʃʠʥʠʶ 

ʧʨʦʚʦʜʠʤ çʩʧʣʦʰʥʷʢʦʤè, ʪʘʢ ʢʘʢ ʥʝʨʘʚʝʥ-

ʩʪʚʦ ʫ ʥʘʩ ʥʝʩʪʨʦʛʦʝ. 

ɺʳʙʝʨʝʤ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ, ʥʝ 

ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʧʨʷʤʦʡ xy= . ʍʦʪʝʣʦʩʴ ʙʳ 

ʩʥʦʚʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ, ʥʦ, 

ʫʚʳ, ʦʥʦ ʥʝ ʛʦʜʠʪʩʷ. ʏʪʦ ʚʳʙʨʘʪʴ? ɺr ʛʦʜʥʝʝ 

ʚʟʷʪʴ ʪʦʯʢʫ ʩ ʥʝʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʦʨ-

ʜʠʥʘʪ, ʥʘʧʨʠʤʝʨ, )0;1(M . ʇʦʜʩʪʘʚʠʤ ʝʸ ʢʦ-

ʦʨʜʠʥʘʪʳ ʚ ʥʘʰʝ ʥʝʨʘʚʝʥʩʪʚʦ: 

 
01

001

²

²-
 

ʇʦʣʫʯʝʥʦ ʚʝʨʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ, ʟʥʘʯʠʪ, 

ʪʦʯʢʘ )0;1(M  ʠ ʚʩʝ ʪʦʯʢʠ ʜʘʥʥʦʡ ʧʦʣʫʧʣʦʩ-

ʢʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʥʝʨʘʚʝʥʩʪʚʫ 0²-yx . 

ʇʦʤʝʯʘʝʤ ʨʝʰʝʥʠʝ ʢʨʘʩʥʳʤʠ ʩʪʨʝʣʦʯʢʘʤʠ, ʢʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʛʦ ʚʭʦʜʠʪ ʩʘʤʘ ʧʨʤ̫ʘʷ xy= . 
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ʅʘʡʪʠ ʧʦʣʫʧʣʦʩʢʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʝ ʥʝʨʘʚʝʥʩʪʚʘʤ: 

3ʙ),3a) ¢+-< yxxy  

ʊʨʝʥʠʨʫʝʤʩʷ! ï ʧʨʠʤʝʨʥʳʡ ʦʙʨʘʟʝʮ ʯʠʩʪʦʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʨʝʰʝʥʠʷ ʚ ʢʦʥʮʝ ʢʥʠʛʠ. 

ʈʘʟʙʝʨʸʤ ʦʙʨʘʪʥʫʶ ʟʘʜʘʯʫ: 
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ʘ) ɼʘʥʘ ʧʨʷʤʘʷ 012 =+-yx . ʆʧʨʝʜʝʣʠʪʴ ʧʦʣʫʧʣʦʩʢʦʩʪ,ɹ ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʪʦʯ-

ʢʘ )2;1(-M , ʧʨʠ ʵʪʦʤ ʩʘʤʘ ʧʨʷʤʘʷ ʜʦʣʞʥʘ ʚʭʦʜʠʪʴ ʚ ʨʝʰʝʥʠʝ. 

ʙ) ɼʘʥʘ ʧʨʷʤʘʷ 032 =+x . ʆʧʨʝʜʝʣʠʪʴ ʧʦʣʫʧʣʦʩʢʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʪʦʯʢʘ 

)2;0(N . ʉʘʤʘ ʧʨʷʤʘʷ ʥʝ ʚʭʦʜʠʪ ʚ ʨʝʰʝʥʠʝ. 

ɿʜʝʩʴ ʥʝʪ ʥʘʜʦʙʥʦʩʪʠ ʚ ʯʝʨʪʝʞʝ ʠ ʨʝʰʝʥʠʝ ʯʠʩʪʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ: 

ʘ) ʉʦʩʪʘʚʠʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʤʥʦʛʦʯʣʝʥ 12);( +-= yxyxp  ʠ ʚʳʯʠʩʣʠʤ ʝʛʦ ʟʥʘ-

ʯʝʥʠʝ ʚ ʪʦʯʢʝ é. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʦʤʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʙʫʜʝʪ ʩʦ ʟʥʘʢʦʤ çʤʝʥʴʰʝè. ʇʦ 

ʫʩʣʦʚʠʶ ʧʨʷʤʘʷ 012 =+-yx  ʚʭʦʜʠʪ ʚ ʨʝʰʝʥʠʝ, ʧʦʵʪʦʤʫ ʥʝʨʘʚʝʥʩʪʚʦ ʥʝʩʪʨʦʛʦʝ: 

012 ¢+-yx  

ʙ) ʉʦʩʪʘʚʠʤ ʤʥʦʛʦʯʣʝʥ 302);( +Ö+= yxyxp  ʠ ʚʳʯʠʩʣʠʤ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʪʦʯʢʝ é. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʦʤʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʙʫʜʝʪ ʩʦ ʟʥʘʢʦʤ çʙʦʣʴʰʝè. ʇʦ ʫʩʣʦʚʠʶ ʧʨʷʤʘʷ 

032 =+x  ʥʝ ʚʭʦʜʠʪ ʚ ʨʝʰʝʥʠʝ, ʧʦʵʪʦʤʫ ʥʝʨʘʚʝʥʩʪʚʦ ʩʪʨʦʛʦʝ: 032 >+x . 

ʆʪʚʝʪ: 032ʙ),012a) >+¢+- xyx   
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ʊʚʦʨʯʝʩʢʘʷ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 
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ʉʨʝʜʠ ʪʦʯʝʢ )1;2(),3;4(,
2

3
;

2

3
),4;1(),0;3( 54321 -ö

÷

õ
æ
ç

å
-- MMMMM  ʥʘʡʪʠ ʪʝ, ʢʦʪʦʨʳʝ 

ʚʤʝʩʪʝ ʩ ʥʘʯʘʣʦʤ ʢʦʦʨʜʠʥʘʪ ʣʝʞʘʪ ʧʦ ʦʜʥʫ ʩʪʦʨʦʥʫ ʦʪ ʧʨʷʤʦʡ 042 =+- yx . 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʠ ʦʪʚʝʪ ʚ ʢʦʥʮʝ ʢʥʠʛʠ. 

2.7. ʉʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚ 

ʉʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚ ï ʵʪʦ ʩʠʩʪʝʤʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʠʟ ʣʠʥʝʡʥʳʭ ʥʝʨʘ-

ʚʝʥʩʪʚ. éʆʙʦʞʘʶ ʪʘʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ :) 

ʏʪʦ ʟʥʘʯʠʪ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚ ʩ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ? 

ʈʝʰʠʪʴ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ï ʵʪʦ ʟʥʘʯʠʪ ʥʘʡʪʠ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʢʘʞʜʦʤʫ ʥʝʨʘʚʝʥʩʪʚʫ ʩʠʩʪʝʤʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʝʡʰʠʭ ʧʨʠʤʝʨʦʚ ʨʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʳ ʥʝʨʘʚʝʥʩʪʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʢʦʦʨʜʠʥʘʪʥʳʝ ʯʝʪʚʝʨʪʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ɺʩʧʦʤʠʥʘʝʤ çʨʠʩʫʥʦʢ ʜʚʦ-

ʝʯʥʠʢʦʚè, ʫʤʝʥʴʰʫ ʝʛʦ ʚ ʨʘʟʤʝʨʘʭ: 

ʉʠʩʪʝʤʘ ʥʝʨʘʚʝʥʩʪʚ 
í
ì
ë

>

>

0

0

y

x
 ʟʘʜʘʸʪ ʧʝʨʚʫʶ 

ʢʦʦʨʜʠʥʘʪʥʫʶ ʯʝʪʚʝʨʪʴ (ʧʨʘʚʘʷ ʚʝʨʭʥʷʷ). ʂʦʦʨ-

ʜʠʥʘʪʳ ʣʶʙʦʡ ʪʦʯʢʠ ʧʝʨʚʦʡ ʯʝʪʚʝʨʪʠ, ʥʘʧʨʠʤʝʨ, 

)10;9(),5;3( 21 MM  ʠ ʪ.ʜ. ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʢʘʞʜʦʤʫ 

ʥʝʨʘʚʝʥʩʪʚʫ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɸʥʘʣʦʛʠʯʥʦ: 

ï ʩʠʩʪʝʤʘ 
í
ì
ë

>

<

0

0

y

x
 ʟʘʜʘʸʪ ʚʪʦʨʫʶ ʢʦʦʨʜʠ-

ʥʘʪʥʫʶ ʯʝʪʚʝʨʪʴ (ʣʝʚʘʷ ʚʝʨʭʥʷʷ); 

ï ʩʠʩʪʝʤʘ 
í
ì
ë

<

<

0

0

y

x
 ʟʘʜʘʸʪ ʪʨʝʪʴʶ ʢʦʦʨʜʠ-

ʥʘʪʥʫʶ ʯʝʪʚʝʨʪʴ (ʣʝʚʘʷ ʥʠʞʥʷʷ); 

ï ʠ ʩʠʩʪʝʤʘ 
í
ì
ë

<

>

0

0

y

x
 ʟʘʜʘʸʪ ʯʝʪʚʸʨʪʫʶ ʢʦʦʨʜʠʥʘʪʥʫʶ ʯʝʪʚʝʨʪʴ (ʧʨʘʚʘʷ ʥʠʞʥʷʷ). 

ʉʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚ ʤʦʞʝʪ ʥʝ ʠʤʝʪʴ ʨʝʰʝʥʠʡ, ʪʦ ʝʩʪʴ, ʙʳʪʴ ʥʝʩʦʚ-

ʤʝʩʪʥʦʡ. ʉʥʦʚʘ ʧʨʦʩʪʝʡʰʠʡ ʧʨʠʤʝʨ: 
í
ì
ë

<

>

2

3

x

x
. ʉʦʚʝʨʰʝʥʥʦ ʧʦʥʷʪʥʦ, ʯʪʦ çʠʢʩè ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʦʣʴʰʝ ʪʨʸʭ ʠ ʤʝʥʴʰʝ ʜʚʫʭ. 

ʈʝʰʝʥʠʝʤ ʩʠʩʪʝʤʳ ʥʝʨʘʚʝʥʩʪʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʷʤʘʷ, ʥʘʧʨʠʤʝʨ: 
í
ì
ë

¢

²

xy

xy
. ʃʝʙʝʜʴ, 

ʨʘʢ, ʙʝʟ ʱʫʢʠ, ʪʷʥʫʪ ʚʦʟ ʚ ʜʚʝ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ. ɼʘ ʚʦʟ ʠ ʥʳʥʝ ʪʘʤ ï ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʷʤʘʷ  xy= . 
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ʅʦ ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʩʣʫʯʘʡ, ʵʪʦ ʢʦʛʜʘ ʨʝʰʝʥʠʝʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʥʝʢʦ-

ʪʦʨʘʷ ʦʙʣʘʩʪʴ ʧʣʦʩʢʦʩʪʠ. ʆʙʣʘʩʪʴ ʨʝʰʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʦʛʨʘʥʠʯʝʥʥʦʡ (ʥʘʧʨʠʤʝʨ, ʢʦ-

ʦʨʜʠʥʘʪʥʳʝ ʯʝʪʚʝʨʪʠ) ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʥʦʡ. ʆʛʨʘʥʠʯʝʥʥʘʷ ʦʙʣʘʩʪʴ ʨʝʰʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʤ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ, ʠ ʵʪʦ ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʚʘʨʠʘʥʪ: 
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ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚ 
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ʉʢʦʣʴʢʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʨʘʚʝʥʩʪʚ ʚ ʩʠʩʪʝʤʝ? ɼʘ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ. 

ʈʝʰʝʥʠʝ: ʠ ʪʦ, ʯʪʦ ʥʝʨʘʚʝʥʩʪʚ ʤʥʦʛʦʚʘʪʦ, ʧʫʛʘʪʴ ʥʝ ʜʦʣʞʥʦ, ʛʣʘʚʥʦʝ ʧʨʠʜʝʨʞʠ-

ʚʘʪʴʩʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʦʩʪʨʦʝʥʠʷ ʦʙʣʘʩʪʠ ʨʝʰʝʥʠʡ: 

1) ʉʥʘʯʘʣʘ ʨʘʟʙʠʨʘʝʤʩʷ ʩ ʧʨʦʩʪʝʡʰʠʤʠ ʥʝʨʘʚʝʥʩʪʚʘʤʠ. ʅʝʨʘʚʝʥʩʪʚʘ 0,0 ²² yx  

ʦʧʨʝʜʝʣʷʶʪ ʧʝʨʚʫʶ ʢʦʦʨʜʠʥʘʪʥʫʶ ʯʝʪʚʝʨʪʴ, ʚʢʣʶʯʘʷ ʛʨʘʥʠʮʫ ʠʟ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ. ʋʞʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ, ʪʘʢ ʢʘʢ ʦʙʣʘʩʪʴ ʧʦʠʩʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʫʟʠʣʘʩʴ. ʅʘ ʯʝʨʪʝʞʝ ʩʨʘʟʫ ʦʪʤʝ-

ʯʘʝʤ ʩʪʨʝʣʦʯʢʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʫʧʣʦʩʢʦʩʪʠ (ʢʨʘʩʥʳʝ ʠ ʩʠʥʠʝ ʩʪʨʝʣʢʠ) 

2) ɺʪʦʨʦʝ ʧʦ ʧʨʦʩʪʦʪʝ ʥʝʨʘ-

ʚʝʥʩʪʚʦ 06¢-x  ï ʟʜʝʩʴ ʦʪʩʫʪʩʪʚʫʝʪ 

çʠʛʨʝʢè. ɺʦ-ʧʝʨʚʳʭ, ʩʪʨʦʠʤ ʩʘʤʫ 

ʧʨʷʤʫʶ 06=-x , ʘ, ʚʦ-ʚʪʦʨʳʭ, ʧʦ-

ʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ ʢ 

ʚʠʜʫ 6¢x , ʩʨʘʟʫ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪ-

ʥʦ, ʯʪʦ ʚʩʝ çʠʢʩʳè ʤʝʥʴʰʝ, ʯʝʤ 6. 

ʆʪʤʝʯʘʝʤ ʟʝʣʸʥʳʤʠ ʩʪʨʝʣʢʘʤʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʣʫʧʣʦʩʢʦʩʪʴ. 

3) ʅʘ ʧʦʩʣʝʜʥʝʤ ʰʘʛʝ ʨʝʰʘʝʤ 

ʥʝʨʘʚʝʥʩʪʚʘ çʩ ʧʦʣʥʳʤ ʙʦʝʢʦʤʧʣʝʢ-

ʪʦʤè: 2734,123 ¢+-²- yxyx . ʊʘʢ 

ʢʘʢ ʧʨʷʤʳʝ ʥʝ ʩʘʤʳʝ ʧʨʦʩʪʳʝ, ʪʦ 

ʩʥʘʯʘʣʘ ʧʦʜʙʠʨʘʝʤ ʠ ʫʢʘʟʳʚʘʝʤ 

ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʜʣʷ ʠʭ ʧʦʩʪʨʦʝʥʠʷ: 

 

ʆʙʣʘʩʪʴ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ OABCD, ʥʘ ʯʝʨʪʝʞʝ 

ʦʥ ʦʙʚʝʜʸʥ ʤʘʣʠʥʦʚʦʡ ʣʠʥʠʝʡ ʠ ʟʘʰʪʨʠʭʦʚʘʥ. ɺ ʪʝʪʨʘʜʠ ʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʣʠʙʦ ʟʘʰʪʨʠʭʦ-

ʚʘʪʴ, ʣʠʙʦ  ʞʠʨʥʝʝ ʦʙʚʝʩʪʠ ʧʨʦʩʪʳʤ ʢʘʨʘʥʜʘʰʦʤ. ʃʶʙʘʷ ʪʦʯʢʘ ʜʘʥʥʦʛʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʂɸɾɼʆʄʋ ʥʝʨʘʚʝʥʩʪʚʫ ʩʠʩʪʝʤʳ (ʤʦʞʝʪʝ ʜʣʷ ʠʥʪʝʨʝʩʘ ʧʨʦʚʝʨʠʪʴ). 

ʍʦʨʦʰʠʤ ʪʦʥʦʤ ʩʯʠʪʘʝʪʩʷ ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʚʝʨʰʠʥ, ʟʜʝʩʴ ʦʥʠ ʦʯʝʚʠʜʥʳ. ʆʜʥʘʢʦ 

ʥʝ ʣʠʰʥʠʤ ʙʫʜʝʪ ʩʦʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ  é ʠ ʫʙʝʜʠʪʩɹʷ, ʯʪʦ ʪʦʯʢʘ )5;3(B  - ʥʝ ʬʝʡʢ 

ʆʪʚʝʪ: ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʩ ʚʝʨʰʠʥʘʤʠ )0;6(),1;6(),5;3(),4;0(),0;0( DʉBAO . 
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ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 
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ɸ ʚʦʪ ʟʜʝʩʴ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʝʨʰʠʥ ʫʞʝ ʧʨʠʜʸʪʩʷ ʨʝʰʘʪʴ ʩʠʩʪʝʤʳ, ʧʦ-

ʩʢʦʣʴʢʫ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʥʝ ʦʯʝʚʠʜʥʳ. ʀ ʵʪʦ, ʢʩʪʘʪʠ, ʭʦʨʦʰʠʡ ʩʧʦʩʦʙ ʧʨʦʚʝʨʠʪʴ ʧʨʘ-

ʚʠʣʴʥʦʩʪʴ ʯʝʨʪʝʞʘ. ʋ ʚʘʩ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʫʪ ʜʨʫʛʠʝ ʙʫʢʚʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ, ʥʦ ʵʪʦ ʥʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ, ʛʣʘʚʥʦʝ, ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʧʦʩʪʨʦʠʪʴ ʦʙʣʘʩʪʴ. 

ʅʝ ʫʜʠʚʣʷʡʪʝʩʴ, ʯʪʦ ʚʩʝ ʥʝʨʘʚʝʥʩʪʚʘ ʥʝʩʪʨʦʛʠʝ ï ʠʤʝʥʥʦ ʦʥʠ ʯʘʩʪʦ ʠʩʧʦʣɹʟʫʶʪʩʷ ʚ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʟʘʜʘʯʘʭ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠ.̫ 

2.8. ʂʘʢ ʥʘʫʯʠʪʴʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ? 

ʆʪʢʫʜʘ ʪʘʢʦʡ ʚʦʧʨʦʩ? ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʟʘʜʘʯ ʧʦ ʛʝʦʤʝʪʨʠʠ ʤʦʞʥʦ ʧʨʠʜʫʤʘʪʴ ʦʯʝʥʴ 

ʤʥʦʛʦ, ʠ ʥʠʢʘʢʦʡ ʫʯʝʙʥʠʢ ʥʝ ʚʤʝʩʪʠʪ ʚ ʩʝʙʷ ʚʩʸ ʤʥʦʞʝʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʤʝʨʦʚ. 

ʋʚʳ, ʵʪʦ ʥʝ ʧʨʦʠʟʚʦʜʥʘʷ ʩ 5 ʧʨʘʚʠʣʘʤʠ ʠ ʞʝʩʪʢʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʨʝh ʝʥʠʷ. 

ʅʦ ʨʝʰʝʥʠʝ ʝʩʪʴ! ʅʝ ʙʫʜʫ ʛʦʚʦʨʠʪʴ ʛʨʦʤʢʠʭ ʩʣʦʚ ʦ ʪʦʤ, ʯʪʦ ʷ ʨʘʟʨʘʙʦʪʘʣ ʢʘʢʫʶ-ʪʦ 

ʛʨʘʥʜʠʦʟʥʫʶ ʤʝʪʦʜʠʢʫ, ʦʜʥʘʢʦ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʩʦʚʝʪʳ ʧʦʟʚʦʣʷʪ ʜʦʩʪʠʛʥʫʪʴ ʭʦʨʦʰʝʡ ʠ 

ʦʪʣʠʯʥʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʜʘʞʝ ʧʦʣʥʦʤʫ çʯʘʡʥʠʢʫè. ʀʪʘʢ, 

ʏʊʆ ʅʋɾʅʆ ʟʥʘʪʴ ʠ ʫʤʝʪʴ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʘʥʛʝʤʫ? 

ʉʪʫʧʝʥʴ ʧʝʨʚʘʷ. ʊʨʝʙʫʝʪʩʷ ʦʩʚʦʠʪʴ ʘʟʳ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ. ɺʝʢʪʦʨʳ (!), 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʷʤʦʡ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʩʪʝʡʰʠʝ ʟʘʜʘʯʠ ʩ ʧʨʤ̫ʦʡ ʠ ʜʨʫʛʠʝ ʪʝʤʳ, ʢʦʪʦʨʳʝ 

ʤʳ ʠʟʫʯʠʤ ʧʦʟʞʝ. ʆʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʵʪʦ ʢʠʨʧʠʯʠʢʠ ʬʫʥʜʘʤʝʥʪʘ, ʥʘ ʢʦʪʦʨʦʤ ʩʪʨʦʠʪʩʷ ʚʩʸ 

ʦʩʪʘʣʴʥʦʝ. ɹʝʟ ʥʝʛʦ ʥʠʢʘʢ. 

ʋʨʦʚʝʥʴ ʚʪʦʨʦʡ, ʢʦʛʜʘ ʚʳ ʫʞʝ ʦʙʣʘʜʘʝʪʝ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ 

ʨʝʰʝʥʠʷ ʧʨʦʩʪʝʡʰʠʭ ʟʘʜʘʯ. ʅʦ ʚʦʪ ʙʳʚʘʝʪ ʞʝ ʪʘʢ, ʯʠʪʘʝʰʴ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ, ʠé ʥʝ ʧʦʥʷʪ-

ʥʦ, ʯʪʦ ʜʝʣʘʪʴ, ʥʝ ʧʦʥʷʪʥʦ, ʢʘʢ ʧʦʜʩʪʫʧʠʪʴʩʷ ʢ ʨʝʰʝʥʠʶé. ʏʪʦ ʜʝʣʘʪʴ? 

ʅʝ ʙʦʷʪʴʩʷ ʟʘʜʘʯʠ, ʢʦʪʦʨʘʷ ʚʘʤ ʥʝ ʧʦʥʷʪʥʘ! 

ɺʦ-ʧʝʨʚʳʭ, ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ï ʵʪʦ çʧʣʦʩʢʘʷè ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʟʘʜʘʯʘ? 

ʊʫʧʦ ʧʦʩʤʦʪʨʝʪʴ, ʩʢʦʣʴʢʦ ʢʦʦʨʜʠʥʘʪ ʫ ʚʝʢʪʦʨʦʚ ʠ ʪʦʯʝʢ, ʜʚʝ ʠʣʠ ʪʨʠ?  ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʛʦ 

ʰʘʛʘ ʫʞʝ ʥʝʧʣʦʭʠ, ʚʝʜʴ ʫʜʘʣʦʩʴ ʦʪʩʝʯʴ ʛʨʦʤʘʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ! 

ɺʪʦʨʦʝ. ʋʩʣʦʚʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʟʘʙʦʪʠʪ ʚʘʩ ʥʝʢʦʪʦʨʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʦʡ,  

ʠ ʚʳ ʤʦʞʝʪʝ ʚʦʦʙʱʝ ʥʝ ʧʦʤʥʠʪʴ, ʯʪʦ ʵʪʦ ʟʘ ʬʠʛʫʨʘ. ʀʣʠ ʥʝ ʧʦʤʥʠʪʴ ʝʸ ʩʚʦʡʩʪʚ.  ɸʥʛʝʤ 

ʘʥʛʝʤʦʤ, ʥʦ ʟʘʜʘʯʫ ʧʦʤʦʛʫʪ ʨʝʰʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʘʤʠʭ ʬʠʛʫʨ, ʠʟʚʝʩʪʥʳʝ 

ʥʘʤ ʠʟ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʇʦʵʪʦʤʫ ʚ ʇʨʠʣʦʞʝʥʠʝ ʐʢʦʣʴʥʳʝ ʄʘʪʝʨʠʘʣʳ ʷ ʚʢʣʶʯʠʣ 

ʢʨʘʪʢʠʡ ʢʦʥʩʧʝʢʪ ʦʙ ʦʩʥʦʚʥʳʭ ʬʠʛʫʨʘʭ ʠ ʠʭ ʩʚʦʡʩʪʚʘʭ, ʢʦʪʦʨʳʝ (ʧʦ ʤʦʝʤʫ ʦʧʳʪʫ) ʪʦʯʥʦ 

ʧʨʠʛʦʜʷʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʯʠʩ-

ʣʝʥʥʳʝ ʬʠʛʫʨʳ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʪʘʢ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʂ çʯʠʩʪʦè 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʬʠʛʫʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ ʠ ʪʨʝ-

ʫʛʦʣʴʥʫʶ ʧʠʨʘʤʠʜʫ (ʪʝʪʨʘʵʜʨ), ʩ ʢʦʪʦʨʳʤʠ ʤʳ ʫʞʝ ʩʪʘʣʢʠʚʘʣʠʩʴ, ʠ ʝʱʸ ʥʝ ʚʝʯʝʨ. 
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ʊʨʝʪʴʝ. ɺʉɽɻɼɸ ʩʪʘʨʘʡʪʝʩʴ ʚʳʧʦʣʥʷʪʴ ʯʝʨʪʸʞ (ʥʘ ʯʝʨʥʦʚʠʢʝ / ʯʠʩʪʦʚʠʢʝ / ʤ ʩr-

ʣʝʥʥʦ / ʚ ʩʝʨʜʮʝ), ʜʘʞʝ ʝʩʣʠ ʵʪʦʛʦ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʦ ʫʩʣʦʚʠʶ. ɺ çʧʣʦʩʢʠʭè ʟʘʜʘʯʘʭ ʩʘʤ 

ɽʚʢʣʠʜ ʚʝʣʝʣ ʚʟʷʪʴ ʚ ʨʫʢʠ ʣʠʥʝʡʢʫ ʩ ʢʘʨʘʥʜʘʰʦʤ ï ʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ 

ʫʩʣʦʚʠʝ, ʥʦ ʠ ʚ ʮʝʣʷʭ ʩʘʤʦʧʨʦʚʝʨʢʠ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʡ ʤʘʩh ʪʘʙ 1 ʝʜʠʥʠʮʘ = 1 

ʩʤ (2 ʪʝʪʨʘʜʥʳʝ ʢʣʝʪʢʠ). ɼʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ ʚʳʧʦʣʥʷʝʤ ʩʭʝʤʘʪʠʯʝʩʢʠʡ ʨʠ-

ʩʫʥʦʢ, ʢʦʪʦʨʳʡ ʪʦʞʝ ʧʦʤʦʞʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʝ. 

ʏʝʨʪʸʞ ʠʣʠ ʩʭʝʤʘʪʠʯʝʩʢʠʡ ʯʝʨʪʸʞ ʟʘʯʘʩʪʫʶ ʩʨʘʟʫ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʧʫʪʴ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ. ʅʦ, ʢʦʥʝʯʥʦ, ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʟʥʘʪʴ ʬʫʥʜʘʤʝʥʪ ʠ ʨʫʙʠʪʴ ʚ ʩʚʦʡʩʪʚʘʭ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʬʠʛʫʨ (ʩʤ. ʧʨʝʜʳʜʫʱʠʝ ʧʫʥʢʪ)r 

ʏʝʪʚʸʨʪʦʝ. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ. ʄʥʦʛʠʝ ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʭʦʜʦ-

ʚʳʤʠ, ʠ ʧʦʵʪʦʤʫ ʨʝʰʝʥʠʝ ʠ ʝʛʦ ʦʬʦʨʤʣʝʥʠʝ ʦʯʝʥʴ ʫʜʦʙʥʦ ʨʘʟʙʠʚʘʪʴ ʥʘ ʧʫʥʢʪʳ. ʅʝʨʝʜʢʦ 

ʘʣʛʦʨʠʪʤ ʩʨʘʟʫ ʞʝ ʧʨʠʭʦʜʠʪ ʚ ʛʦʣʦʚʫ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʳ ʧʨʦʯʠʪʘʣʠ ʫʩʣʦʚʠʝ ʠʣʠ ʚʳʧʦʣʥʠ-

ʣʠ ʯʝʨʪʸʞ. ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʫʜʥʦʩʪʝʡ ʥʘʯʠʥʘʝʤ ʩ ɺʆʇʈʆʉɸ ʟʘʜʘʯʠ. 

ʅʘʧʨʠʤʝʨ, ʧʦ ʫʩʣʦʚʠʶ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʧʨʷʤʫʶ. ʀ ʟʜʝʩʴ ʩʘʤʳʡ ʣʦʛʠʯʥʳʡ ʚʦʧʨʦʩ ʪʘ-

ʢʦʡ: ɸ ʯʪʦ ʥʫʞʥʦ ʟʥʘʪʴ, ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʵʪʫ ʧʨʷʤʫʶ? ʇʨʝʜʧʦʣʦʞʠʤ, ʪʦʯʢʘ ʥʘʤ ʠʟ-

ʚʝʩʪʥʘ, ʪʦʛʜʘ ʥʫʞʥʦ ʫʟʥʘʪʴ ʝʱʸ ʦʜʥʫ ʪʦʯʢʫ ʠʣʠ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ. ɿʘʜʘʸʤ ʩʣʝʜʫʶʱʠʡ 

ʚʦʧʨʦʩ: ʂʘʢ ʥʘʡʪʠ ʵʪʫ ʪʦʯʢʫ /  ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ? ʆʪʢʫʜʘ? ʠ ʪ.ʜ.  

ʂʩʪʘʪʠ, ʵʪʦʪ ʧʫʥʢʪ ʧʦʣʝʟʝʥ ʥʝ ʪʦʣʴʢʦ ʚ ʛʝʦʤʝʪʨʠʠ ʠ ʥʝ ʪʦʣʴʢʦ ʚ ʤʘʪʝʤʘʪʠʢʝ. ʀ ʥʝ 

ʪʦʣʴʢʦ ʚ ʥʘʫʢʘʭ,é ʚʧʨʦʯʝʤ, ʥʝ ʙʫʜʝʤ ʨʘʟʚʠʚʘʪʴ ʧʦʧʩʦʚʳʝ ʪʝʤʳ, ʩʝʡʯʘʩ ʛʝʦʤʝʪʨʠʷ!  

ʀʥʦʛʜʘ ʩʣʫʯʘʝʪʩʷ çʟʘʪʳʢè ï ʥʝ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʠ ʚʩʸ ʪʫʪ. ʇʨʠʯʠʥʳ çʩʪʦʧʦʨʘè 

ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤʠ: 

ï ʉʝʨʴʸʟʥʳʡ ʧʨʦʙʝʣ ʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʟʥʘʥʠʷʭ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚʳ ʥʝ ʟʥʘʝʪʝ ʠʣʠ (ʠ) 

ʥʝ ʚʠʜʠʪʝ ʢʘʢʦʡ-ʪʦ ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʚʝʱʠ. ɼʘ ʧʨʦʩʪʦ ʥʝʧʨʘʚʠʣʴʥʦ ʠʟʚʣʝʢʘʝʪʝ ʢʦʨʝʥʴ ʠʣʠ 

ʫʧʨʦʱʘʝʪʝ ʪʨʸʭɻ ʪʘʞʥʫʶ ʜʨʦʙʴ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʐʢʦʣʴʥʳʝ ʄʘʪʝʨʠʘʣʳ). 

ï ʅʝʟʥʘʥʠʝ ʩʚʦʡʩʪʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʥʠʭ ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠ ʤʘʣʦʠʟʚʝʩʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʠ ʧʦʵʪʦʤʫ ʷ ʨʝʢʦʤʝʥʜʫʶ ʥʝ ʦʛʨʘʥʠ-

ʯʠʚʘʪʴʩʷ ʫʧʦʤʷʥʫʪʳʤ ʚʳʰʝ ʇʨʠʣʦʞʝʥʠʝʤ, ʘ ʧʦʩʤʦʪʨʝʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʭʦ-

ʪʷ ʙʳ ɺʠʢʠʧʝʜʠʶ, ʛʜʝ ʘʚʪʦʨʳ ʩʪʘʨʘʶʪʩʷ ʫʧʦʤʷʥʫʪʴ ʚʩʸ-ʚʩʸ-ʚʩʸ. 

ï ɿʘʜʘʯʘ ʧʦʧʘʣʘʩʴ ʪʨʫʜʥʘʷ. ɼʘ, ʪʘʢ ʙʳʚʘʝʪ. ʀ ʪʫʪ ʥʝʪ ʩʤʳʩʣʘ ʧʘʨʠʪʴʩʷ ʯʘʩʘʤʠ, ʦʙ-

ʨʘʪʠʪʝʩʴ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʝʡ ʢ ʧʨʝʧʦʜʘʚʘʪʝʣʶ, ʩʦʢʫʨʩʥʠʢʘʤ ʠʣʠ ʟʘʜʘʡʪʝ ʚʦʧʨʦʩ ʥʘ ʬʦʨʫʤʝ. 

ʇʨʠʯʸʤ, ʝʛʦ ʧʦʩʪʘʥʦʚʢʫ ʣʫʯʰʝ ʩʜʝʣʘʪʴ ʢʦʥʢʨʝʪʥʦʡ ï ʦ ʪʦʤ ʫʯʘʩʪʢʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʚʘʤ ʥʝ ʧʦʥʷʪʝʥ. ʂʣʠʯ ʚ ʚʠʜʝ çʂʘʢ ʨʝʰʠʪʴ ʟʘʜʘʯʫ?è ʚʳʛʣʷʜʠʪ ʥʝ ʦʯʝʥʴ-ʪʦé.   

ʕʪʘʧ ʧʷʪʳʡ. ʈʝʰʘʝʤ-ʧʨʦʚʝʨʷʝʤ, ʨʝʰʘʝʤ-ʧʨʦʚʝʨʷʝʤ, ʨʝʰʘʝʤ-ʧʨʦʚʝʨʷʝʤ-ʜʘʸʤ ʦʪʚʝʪ. 

ʂʘʞʜʳʡ ʧʫʥʢʪ ʟʘʜʘʯʠ ʚʳʛʦʜʥʦ ʧʨʦʚʝʨʷʪʴ ʉʈɸɿʋ ʧʦʩʣʝ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ. ʕʪʦ ʧʦʤʦ-

ʞʝʪ ʥʝʤʝʜʣʝʥʥʦ ʦʙʥʘʨʫʞʠʪʴ ʦʰʠʙʢʫ. ɽʩʪʝʩʪʚʝʥʥʦ, ʥʠʢʪʦ ʥʝ ʟʘʧʨʝʱʘʝʪ ʙʳʩʪʨʝʥʴʢʦ ʧʨʦ-

ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʮʝʣʠʢʦʤ, ʥʦ ʵʪʦ ʯʨʝʚʘʪʦ ʧʝʨʝʧʠʩʳʚʘʥʠʝʤ ʚʩʝʛʦ ʨʝʰʝʥʠʷ ʟʘʥʦʚʦ (ʧʦʨʦʡ, ʥʝ-

ʩʢʦʣʴʢʦ ʩʪʨʘʥʠʮ).  

ʐʝʩʪʦʝ: ʨʝʰʘʝʤ, ʨʝʰʘʝʤ, ʨʝʰʘʝʤ! ɸ ʪʝʧʝʨʴ ʩʘʤʳʡ ʛʣʘʚʥʳʡ, ʉʝʜʴʤʦʡ ʩʝʢʨʝʪ: 

ʇʦʣʫʯʘʝʤ ʫʜʦʚʦʣʴʩʪʚʠʝ! 

ʀ ʥʘʯʥʸʤ ʤʳ ʧʨʷʤʦ ʩʝʡʯʘʩ. ʇʨʦʡʜʸʤʩʷ ʧʦ ʥʠʪʠ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʳʡ ʷ ʪʦʣʴʢʦ ʯʪʦ 

ʨʘʩʩʤʦʪʨʝʣ ʚ ʩʚʦʸʤ ʤʘʣʝʥʴʢʦʤ ʥʘʫʯʥʦʤ ʪʨʫʜʝ.  

ɿʘʜʘʯ ʙʫʜʝʪ ʜʚʝ, ʥʦ ʤʘʣʦ ʥʝ ʧʦʢʘʞʝʪʩʷ =) 
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ɼʘʥʳ ʪʨʠ ʚʝʨʰʠʥʳ )5;2(),1;2(),5;1( -- CBA  ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ABCD. ʅʘʡʪʠ  ʚʝʨ-

ʰʠʥʫ D .  

ʐʘʛ ʧʝʨʚʳʡ: ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʝʯʴ ʠʜʸʪ ʦ çʧʣʦʩʢʦʡè ʟʘʜʘʯʝ. 

ʐʘʛ ʚʪʦʨʦʡ: ʚ ʟʘʜʘʯʝ ʨʝʯʴ ʠʜʸʪ ʦ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʝ. ɺʩʝ ʧʦʤʥʷʪ ʪʘʢʫʶ ʬʠʛʫʨʫ? ;) 

ʐʘʛ ʪʨʝʪʠʡ: ɺʳʧʦʣʥʠʤ ʯʝʨʪʸʞ, ʥʘ ʢʦʪʦʨʦʤ ʦʪʤʝʪʠʤ ʪʨʠ ʠʟʚʝʩʪʥʳʝ ʚʝʨʰʠʥʳ, ʜʘ ʠ 

ʚʦʦʙʱʝ ʚʩʸ ʦʩʪʘʣʴʥʦʝ, ʠʩʢʦʤʫʶ ʪʦʯʢʫ D  ʚ ʪʦʤ ʯʠʩʣʝ: 

ʇʦʩʪʨʦʠʪʴ ï ʵʪʦ ʭʦʨʦʰʦ, ʥʦ ʨʝ-

ʰʝʥʠʝ ʥʫʞʥʦ ʦʬʦʨʤʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠ. 

ʐʘʛ ʯʝʪʚʸʨʪʳʡ: ʈʘʟʨʘʙʦʪʢʘ ʘʣ-

ʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ. ʇʝʨʚʦʝ, ʯʪʦ ʧʨʠʭʦ-

ʜʠʪ ʚ ʛʦʣʦʚʫ ï ʪʦʯʢʫ D  ʤʦʞʥʦ ʥʘʡʪʠ 

ʢʘʢ ʧʝʨʝʩʝʯʝʥʠʝ ʧʨʷʤʳʭ AD  ʠ CD. ʀʭ 

ʫʨʘʚʥʝʥʠʷ ʥʘʤ ʥʝʠʟʚʝʩʪʥʳ, ʠ ʧʦʵʪʦʤʫ 

ʧʨʠʜʸʪʩʷ ʟʘʥʷʪʴʩʷ ʵʪʠʤ ʚʦʧʨʦʩʦʤ.  

ʐʘʛ5 ʇʨʦʨʝʰʠʚʘʝʤ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʠ ʧʨʦʚʝʨʷʝʤ ʢʘʞʜʳʡ ʧʫʥʢʪ: 

1) ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥ  r

BC  ʠ AD  ʧʘʨʘʣʣʝʣʴʥʳ. ʇʦ ʪʦʯʢʘʤ 

)5;2(),1;2( -- CB  ʥʘʡʜʸʤ ʥʘʧʨʘʚʣʷʶ-

ʱʠʡ ʚʝʢʪʦʨ ʵʪʠʭ ʧʨʷʤʳʭ: 1pBC= .  

2) ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ 

AD  ʧʦ ʠʟʚʝʩʪʥʦʡ ʪʦʯʢʝ )5;1(A  ʠ 

ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʚʝʢʪʦʨʫ 1p . 

3) ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ BA ʠ CD  ʧʘʨʘʣʣʝʣʴʥʳ. ʇʦ ʪʦʯʢʘʤ )5;1(),1;2( AB-  

ʥʘʡʜʸʤ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʵʪʠʭ ʩʪʦʨʦʥ 2pBA= .  

4) ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ CD ʧʦ ʪʦʯʢʝ )5;2( -C  ʠ ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʚʝʢʪʦʨʫ 2p  

5) ʊʝʧʝʨʴ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʳʭ CDAD,  ʠʟʚʝʩʪʥʳ, ʥʘʭʦʜʠʤ ʪʦʯʢʫ CDADD Æ= . 

ɿʘʧʠʩʳʚʘʝʤ ʦʪʚʝʪ: ... ï ʥʝ ʟʘʙʳʚʘʝʤ ʦʙ ʵʪʦʤ ʚʘʞʥʦʤ ʵʣʝʤʝʥʪʝ ʨʝʰʝʥʠʷ! 

ɿʘʜʘʯʘ ʜʦʚʦʣʴʥʦ-ʪʘʢʠ ʧʨʦʩʪʘʷ, ʥʦ ʩʫʱʝʩʪʚʫʝʪ ʝʱʸ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʧʫʪʴ!  

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ: ʜʠʘʛʦʥʘʣʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ʩʚʦʝʡ ʪʦʯʢʦʡ ʧʝʨʝʩʝʯʝʥʠʷ 

ʜʝʣʷʪʩʷ ʧʦʧʦʣʘʤ (ʪʦʯʢʫ M  ʷ ʦʪʤʝʪʠʣ, ʥʦ ʩʘʤʠ ʜʠʘʛʦʥʘʣʠ ʥʝ ʧʨʦʚʸʣ). 

1) ʉ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣ ʢʦʦʨʜʠʥʘʪ ʩʝʨʝʜʠʥʳ ʦʪʨʝʟʢʘ ʥʘʡʜʸʤ ʪʦʯʢʫ M  ï ʩʝʨʝʜʠʥʫ 

ʜʠʘʛʦʥʘʣʠ AC . 

2) ʈʘʩʩʤʦʪʨʠʤ ʜʠʘʛʦʥʘʣʴ BD. ʀʟ ʫʩʣʦʚʠʷ ʠʟʚʝʩʪʥʘ ʚʝʨʰʠʥʘ çʙʵè, ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ 

ʧʫʥʢʪʘ ʥʘʡʜʝʥʘ ʩʝʨʝʜʠʥʘ M . ʀʩʧʦʣʴʟʫʷ ʪʝ ʞʝ ʬʦʨʤʫʣʳ, ʥʘʭʦʜʠʤ ʚʝʨʰʠʥʫ D . 

ɿʥʘʥʠʝ ʩʚʦʡʩʪʚ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʨʝʰʝʥʠʝ! ʂʘʢ 

ʛʦʚʦʨʠʪʩʷ, ʟʥʘʥʠʝ ï ʩʠʣʘ, ʘ ʥʝʟʥʘʥʠʝ ï ʨʘʙʦʯʘʷ ʩʠʣʘ. 

ʇʝʨʝʭʦʜʠʤ ʢ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʦʡ ʟʘʜʘʯʝ, ʢʦʪʦʨʘʷ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞ-

ʜʦʤ ʩʙʦʨʥʠʢʝ, ʚ ʢʘʞʜʦʡ ʤʝʪʦʜʠʯʢʝ: 
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2.9. ʊʠʧʦʚʘʷ ʟʘʜʘʯʘ ʩ ʪʨʝʫʛʦʣʴʥʠʢʦʤ 

ʄʥʦʛʠʝ ʧʦʤʥʷʪ ʠʟ ʰʢʦʣʳ ʧʨʠʟʥʘʢʠ ʨʘʚʝʥʩʪʚʘ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʧʨʠʟʥʘʢʠ ʧʦʜʦʙʠʷ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʠ ʤʫʯʠʪʝʣʴʥʦʝ ʟʘʫʯʠʚʘʥʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʝʦʨʝʤ. ʂʘʢ ʚ ʩʝʨʜʮɸʭ ʩʢʘʟʘʣ 

ʦʜʠʥ ʤʦʡ ʦʜʥʦʢʣʘʩʩʥʠʢ, çʥʝ ʧʦʥʠʤʘʶ, ʥʘ### ʜʦʢʘʟʳʚʘʪʴ ʨʘʚʝʥʩʪʚʦ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʝʩʣʠ ʠ 

ʪʘʢ ʚʠʜʥʦ, ʯʪʦ ʦʥʠ ʦʜʠʥʘʢʦʚʳʝè. ʄʳ ʪʦʞʝ ʥʝ ʙʫʜʝʤ ʥʠʯʝʛʦ ʜʦʢʘʟʳʚʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʘʥʘʣʠ-

ʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʨʝʫʛʦʣʴʥʠʢ ʩʦʚʩʝʤ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. 

ʊʠʧʦʚʘʷ ʟʘʜʘʯʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʪʘʢ: ɼʘʥʳ ʪʨʠ ʚʝʨʰʠʥʳ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ. ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠé ʤʥʦʛʦ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠé. ʇʦʚʝʟʸʪ, ʝʩʣʠ ʙʫʜʝʪ ʧʫʥʢʪʘ 

3-4, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʠʭ 5-6 ʠ ʜʘʞʝ ʙʦʣʴʰʝ. ʀ ʚʘʤ ʧʦʚʝʟʣʦ ï ʨʘʟʙʝʨʸʤ ʚʩʸ! ʀʣʠ ʧʦʯʪʠ ʚʩʸ: 
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ɼʘʥʳ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ é. ʊʨʝʙʫʝʪʩʷ: 

1) ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʷ ʩʪʦʨʦʥ BCACAB ,,  ʠ ʥʘʡʪʠ ʠʭ ʫʛʣʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ; 

2) ʥʘʡʪʠ ʜʣʠʥʫ ʩʪʦʨʦʥʳ BC ; 

3) ʥʘʡʪʠ BACÏ ; 

4) ʩʦʩʪʘʚʠʪʴ ʧʨʷʤʦʡ l, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ C  ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʷʤʦʡ AB ; 

5) ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʚʳʩʦʪʳ AHʠ ʥʘʡʪʠ ʝʸ ʜʣʠʥʫ; 

6) ʚʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC; 

7) ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʤʝʜʠʘʥʳ BM ; 

8) ʥʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ BMAHG Æ= . 

ʠ ʜʣʷ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʵʥʪʫʟʠʘʩʪʦʚ: 

9) ʥʘʡʪʠ ʫʨʘʚʥʝʥʠʝ ʙʠʩʩʝʢʪʨʠʩʳ CF ; 

10) ʥʘʡʪʠ ʮʝʥʪʨ ʪʷʞʝʩʪʠ N  ʪʨʝʫʛʦʣʴʥʠʢʘ; 

11) ʩʦʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʨʝʫʛʦʣʴʥʠʢ. 

ʉ ʯʝʛʦ ʥʘʯʘʪʴ ʨʝʰʝʥʠʝ? ʅʘʯʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩ ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʘ. ʇʦ ʫʩʣʦʚʠʶ 

ʵʪʦʛʦ ʤʦʞʥʦ ʥʝ ʜʝʣʘʪʴ, ʥʦ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʠ ʩʘʤʦʧʨʦʚʝʨʢʠ ʚʩʝʛʜʘ ʩʪʨʦʠʤ ʯʝʨʪʸʞ ʥʘ 

ʯʝʨʥʦʚʠʢʝ, ʥʝ ʫʩʪʘʥʫ ʵʪʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ: 

ɽʱʸ ʨʘʟ ʥʘʧʦʤʠʥʘʶ, ʯʪʦ ʩʘʤʳʡ 

ʚʳʛʦʜʥʳʡ ʤʘʩʰʪʘʙ 1 ʝʜʠʥʠʮʘ = 1 ʩʤ (2 

ʪʝʪʨʘʜʥʳʝ ʢʣʝʪʢʠ). ɺʩʸ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʠ 

ʨʘʩʩʪʦ̫ ʥʠʷ ʫʜʦʙʥʦ ʠʟʤʝʨʷʪʴ ʣʠʥʝʡʢʦʡ. 

ɺʧʝʨʸʜ ʙʝʟ ʩʪʨʘʭʘ ʠ ʩʦʤʥʝʥʠʡ: 

1) ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʷ ʩʪʦʨʦʥ 

BCACAB ,,  ʠ ʥʘʡʜʸʤ ʠʭ ʫʛʣʦʚʳʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪʳ. 

ʇʦʩʢʦʣʴʢʫ ʠʟʚʝʩʪʥʳ ʚʝʨʰʠʥʳ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ, ʪʦ ʫʨʘʚʥʝʥʠʷ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ 

ʩʦʩʪʘʚʠʤ ʧʦ ʜʚʫʤ ʪʦʯʢʘʤ. 
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ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʩʪʦʨʦʥʳ AB  ʧʦ ʪʦʯʢʘʤ é: 
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ɼʣʷ ʧʨʦʚʝʨʢʠ ʤʳʩʣʝʥʥʦ ʣʠʙʦ ʥʘ ʯʝʨʥʦʚʠʢʝ ʧʦʜʩʪʘʚʣʷʝʤ ʢʦʦʨʜʠʥʘʪʳ ʢʘʞʜʦʡ ʪʦʯ-

ʢʠ ʚ ʧʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ. ʊʝʧʝʨʴ ʥʘʡʜʸʤ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʧʠʰʝʤ 

ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ ʩ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ: 

74074 +=Ý=+- xyyx  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ: 4=ABk  
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2) ʅʘʡʜʸʤ ʜʣʠʥʫ ʩʪʦʨʦʥʳ BC .  ʀʩʧʦʣʴʟʫʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʪʦʯʝʢ 
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ʉʪʦʨʦʥʫ ʣʝʛʢʦ ʠʟʤʝʨʠʪʴ ʦʙʳʯʥʦʡ ʣʠʥʝʡʢʦʡ, ʭʦʪʷ ʵʪʦ ʥʝ ʩʠʣʴʥʦ ʩʪʨʦʛʘʷ ʧʨʦʚʝʨʢʘ :) 

3) ʅʘʡʜʸʤ BACÏ . ʕʪʦ ɿʘʜʘʯʘ 31, ʧʦʚʪʦʨʠʤ:  
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-=Ï=Ï ACABBAC , ʥʫ ʯʪʦ ʞʝ, ʧʦʭʦʞʝ ʥʘ ʧʨʘʚʜʫ, ʞʝʣʘʶʱʠʝ 

ʤʦʛʫʪ ʧʨʠʣʦʞʠʪʴ ʪʨʘʥʩʧʦʨʪʠʨ, ʫ ʢʦʛʦ ʦʥ ʝʩʪʴ. 

ɺʥʠʤʘʥʠʝ! ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʛʦ ʧʫʥʢʪʘ ʣʫʯʰʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʳ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʥʦʛʦ ʫʛʣʘ ʤʝʞʜʫ ʧʨʷʤʳʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʩʝʛʜʘ ʜʘʶʪ ʦʩʪʨʳʡ ʫʛʦʣ. 
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4) ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ l, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ C  ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʷʤʦʡ 

AB . ʕʪʦ ʩʪʘʥʜʘʨʪʥʘʷ ʟʘʜʘʯʘ, ʠ ʤʳ ʣʝʥʠʤʩʷ ʦʪʨʘʙʦʪʘʪʴ ʝʸ ʚʥʦʚʴ!  
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5) ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʚʳʩʦʪʳ AHʠ ʥʘʡʜʸʤ ʝʸ ʜʣʠʥʫ. 

ʇʝʨʚʫʶ ʯʘʩʪʴ ʟʘʜʘʥʠʷ ʤʳ ʪʦʞʝ ʨʝʰʘʣʠ: 
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ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʢʠ H  ʥʘʤ ʥʝ ʠʟʚʝʩʪʥʳ.  

ʀʥʦʛʜʘ ʫʨʘʚʥʝʥʠʝ ʚʳʩʦʪʳ ʥʘʭʦʜʷʪ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʫʛʣʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʨʷʤʳʭ: 
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k
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ʋʨʘʚʥʝʥʠʝ ʚʳʩʦʪʳ AH  ʩʦʩʪʘʚʠʤ ʧʦ ʪʦʯʢʝ )3;1(-A  ʠ ʫʛʣʦʚʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ 1-=AHk : 
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ɼʣʠʥʫ ʚʳʩʦʪʳ ʤʦʞʥʦ ʥʘʡʪʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʦʢʦʣʴʥʳʡ ʧʫʪʴ: 

ʘ) ʥʘʭʦʜʠʤ H  ï ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʚʳʩʦʪʳ ʠ ʩʪʦʨʦʥʳ BC ; 

ʙ) ʥʘʭʦʜʠʤ ʜʣʠʥʫ ʦʪʨʝʟʢʘ AH  ʧʦ ʜʚʫʤ ʠʟʚʝʩʪʥʳʤ ʪʦʯʢʘʤ. 
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ʅʦ ʟʘʯʝʤ? ï ʚʝʜʴ ʝʩʪʴ ʫʜʦʙʥʘʷ ʬʦʨʤʫʣʘ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ )3;1(-A  ʜʦ ʧʨʷʤʦʡ 

01: =+-yxBC : 
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6) ɺʳʯʠʩʣʠʤ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʀʩʧʦʣʴʟʫʝʤ çʰʢʦʣʴʥʫʶè ʬʦʨʤʫʣʫ: 
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7) ʋʨʘʚʥʝʥʠʝ ʤʝʜʠʘʥʳ BM  ʩʦʩʪʘʚʠʤ ʚ ʜʚʘ ʰʘʛʘ: 

ʘ) ʅʘʡʜʸʤ ʪʦʯʢʫ M  ï ʩʝʨʝʜʠʥʫ ʩʪʦʨʦʥʳ AC . ʀʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʳ ʢʦʦʨʜʠʥʘʪ ʩʝ-
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01158: =+- yxBM  ï ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʧʦʜʩʪʘʚʠʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ MB, . 
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9) ɹʠʩʩʝʢʪʨʠʩʘ ʜʝʣʠʪ ʫʛʦʣ ʧʦʧʦʣʘʤ: 

ʀʟ ʩʚʦʡʩʪʚ ʙʠʩʩʝʢʪʨʠʩʳ ʚʥʫʪʨʝʥʥʝʛʦ 

ʫʛʣʘ ʩʣʝʜʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʠʥ ʩʣʝʜʫʶʱʠʭ 

ʦʪʨʝʟʢʦʚ: 
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ɼʣʠʥʳ ʩʪʦʨʦʥ ʫʞʝ ʥʘʡʜʝʥʳ ʚ ʧʨʝʜʳ-
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ʇʨʠʤʝʯʘʥʠʝ: ʥʘ ʧʦʩʣʝʜʥʝʤ ʰʘʛʝ ʷ ʫʤʥʦʞʠʣ ʯʠʩʣʠʪʝʣʴ ʠ ʟʥʘʤʝʥʘʪʝʣʴ ʥʘ ʩʦʧʨʷ-

ʞʸʥʥʦʝ ʚʳʨʘʞʝʥʠʝ )324( -  ï ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ 22))(( bababa -=-+  ʠ ʠʟ-
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ:  
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ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʭʥʠʢʫ ʫʧʨʦʱʝʥʠʡ: 
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ʇʨʦʚʝʨʠʣ, ʚʩʸ ʩʭʦʜʠʪʩʷ. ʅʘ ʧʨʘʢʪʠʢʝ, ʢʦʥʝʯʥʦ, ʚʳʯʠʩʣʝʥʠʷ ʧʦʯʪʠ ʚʩʝʛʜʘ ʙʫʜʫʪ 

ʧʨʦʱʝ. ʅʠʢʦʛʦ ʥʝ ʭʦʪʝʣ ʟʘʧʫʛʘʪʴ, ʪʘʢ ʫʞ ʧʦʣʫʯʠʣʦʩʴ =) 

10) ʅʘʡʜʸʤ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʅʦ ʩʥʘʯʘʣʘ ʧʦʡʤʸʤ, ʯʪʦ ʪʘʢʦʝ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʧʣʦʩʢʦʡ ʬʠʛʫʨʳ. ʄʳʩʣʝʥʥʦ ʚʳʨʝʞʪɹʝ 

ʠʟ ʪʦʥʢʦʛʦ ʦʜʥʦʨʦʜʥʦʛʦ ʢʘʨʪʦʥʘ ʣʶʙʫʶ ʬʠʛʫʨʫ. éʇʦʯʝʤʫ-ʪʦ ʬʠʛʫʨʘ ʟʘʡʮʘ ʚ ʛʦʣʦʚʫ ʧʨʠ-

ʰʣʘ. ʊʘʢ ʚʦʪ: ʝʩʣʠ ʩʣʝʛʢʘ ʥʘʩʘʜʠʪʴ ʜʘʥʥʫʶ ʬʠʛʫʨʫ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ (ʢʘʢʦʡ ʞʝ ʷ ʠʟʚʝʨʛ =)) 

ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʠʛʦʣʢʫ, ʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʬʠʛʫʨʘ ʥʝ ʜʦʣʞʥʘ ʩʚʘʣʠʪʴʩʷ. 

ʎʝʥʪʨʦʤ ʪʷʞʝʩʪʠ ʪʨʝʫʛʦʣʴʥʠʢʘ ʷʚʣʷʝʪʩʷ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʝʛʦ ʤʝʜʠʘʥ. ɺ 

ʪʨʝʫʛʦʣʴʥʠʢʝ ʪʨʠ ʤʝʜʠʘʥʳ ʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʦʥʠ ʚ ʦʜʥʦʡ ʪʦʯʢʝ. ʀʟ ʧʫʥʢʪʘ 7 ʥʘʤ ʫʞʝ ʠʟ-

ʚʝʩʪʥʘ ʦʜʥʘ ʠʟ ʤʝʜʠʘʥ: 01158: =+- yxBM .  ʂʘʢ ʨʝʰʠʪʴ ʟʘʜʘʯʫ?  

ʅʘʧʨʘʰʠʚʘʝʪʩʷ ʦʯʝʚʠʜʥʳʡ ʘʣʛʦʨʠʪʤ: ʤʦʞʥʦ ʥʘʡʪʠ ʫʨʘʚʥʝʥʠʝ ʚʪʦʨʦʡ ʤʝʜʠʘʥʳ 

(ʣʶʙʦʡ ʠʟ ʜʚʫʭ ʦʩʪʘʚʰʠʭʩʷ) ʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʠʭ ʤʝʜʠʘʥ. ʅʦ ʝʩʪʴ ʧʫʪʴ ʢʦʨʦʯʝ! 

ʅʫʞʥʦ ʪʦʣʴʢʦ ʟʥʘʪʴ ʧʦʣʝʟʥʦʝ ʩʚʦʡʩʪʚʦ: 

ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʤʝʜʠʘʥ ʜʝʣʠʪ ʢʘʞʜʫʶ ʠʟ ʤʝʜʠʘʥ ʚ ʦʪʥʦʰʝʥʠʠ 1:2 , ʩʯʠʪʘʷ 

ʦʪ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʇʦʵʪʦʤʫ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʥʦʰʝʥʠʝ 2
1
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ: ö
÷

õ
æ
ç

å
-

3

5
;

3

1
N  

ʀ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʧʫʥʢʪ ʟʘʜʘʯʠ, ʜʣʷ ʦʩʚʦʝʥʠʷ ʢʦʪʦʨʦʛʦ ʥʫʞʥʦ ʫʤʝʪʴ ʨʝʰʘʪʴ ʥʝ-

ʜʘʚʥʦ ʨʘʟʦʙʨʘʥʥʳʝ ʣʠʥʝʡʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ: 
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11) ʉʦʩʪʘʚʠʤ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʨʝʫʛʦʣʴʥʠʢ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʷ ʧʝʨʝʧʠʰʫ ʥʘʡʜʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩʪʦʨʦʥ: 

01:

03:

074:

=+-
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=+-

yxBC

yAC

yxAB

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʷʤʫʶ 074: =+-yxAB . ʊʨʝʫʛʦʣʴʥʠʢ ʣʝʞʠʪ ʚ ʧʦʣʫʧʣʦʩʢʦʩʪʠ, ʛʜʝ 

ʥʘʭʦʜʠʪʩʷ ʚʝʨʰʠʥʘ C. ʉʦʩʪʘʚʠʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʤʥʦʛʦʯʣʝʥ 74);( +-= yxyxp  ʠ ʚr-

ʯʠʩʣʠʤ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʪʦʯʢʝ )3;2(C : 0127324)3;2( >=+-Ö=p . ʇʦʩʢʦʣʴʢʫ ʩʪʦʨʦʥʘ AB  

ʧʨʠʥʘʜʣʝʞʠʪ ʪʨʝʫʛʦʣʴʥʠʢʫ, ʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ʙʫʜʝʪ ʥʝʩʪʨʦʛʠʤ: 074 ²+-yx  

ɺʥʠʤʘʥʠʝ! ɽʩʣʠ ʚʘʤ ʥʝ ʧʦʥʷʪʝʥ ʵʪʦʪ 

ʘʣʛʦʨʠʪʤ, ʪʦ ʦʙʨʘʪʠʪʝʩʴ ʢ ɿʘʜʘʯʝ 90. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʷʤʫʶ 03=-y . ʊʨʝ-

ʫʛʦʣʴʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʥʠʞʝ ʜʘʥʥʦʡ ʧʨʷʤʦʡ, 

ʧʦʵʪʦʤʫ ʦʯʝʚʠʜʥʦ ʥʝʨʘʚʝʥʩʪʚʦ 03¢-y . 

ʀ, ʥʘʢʦʥʝʮ, ʜʣʷ 01: =+-yxBC  ʩʦ-

ʩʪʘʚʠʤ ʤʥʦʛʦʯʣʝʥ 1);( +-= yxyxp , ʚ ʢʦʪʦ-

ʨʳʡ ʧʦʜʩʪʘʚʠʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ é: 

03131)3;1( <-=+--=-p .  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ ʪʨʝʪʴʝ ʥʝʨʘ-

ʚʝʥʩʪʚʦ: 01¢+-yx . 

 

ʀʪʘʢ, ʪʨʝʫʛʦʣʴʥʠʢ ABC ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʣʠʥʝʡʥʳʭ ʥʝʨʘʚʝʥʩʪʚ: 

é 

 

ɻʦʪʦʚʦ. 

ʂʘʢʦʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ? 

ʄʥʦʛʠʝ ʟʘʜʘʯʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʧʨʦʟʨʘʯʥʳ ʠ ʧʨʦʩʪʳ,  

ʛʣʘʚʥʦʝ, ʥʝ ʜʦʧʫʩʪʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʦʰʠʙʦʢ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʥʘʩʪʦʷʱʝʤʫ ʪʨʫʜʥʳʝ ʟʘʜʘʯʠ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ, ʠ ʚʳ ʩʧʨʘʚʠʪʝʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʣʶʙʦʡ ʠʟ ʥʠʭ! ɻʣʘʚʥʦʝ, ʧʨʠʜʝʨʞʠʚʘʪʴ-

ʩʷ ʤʝʪʦʜʠʢʠ ʨʝʰʝʥʠʷ ʠ ʧʨʦʷʚʠʪʴ ʤʘʣʦʤʘʣʴʩʢʦʝ ʫʧʦʨʩʪʚʦ. 

ʅʫ ʯʪʦ, ʤʦʞʝʪ ʝʱʸ ʟʘʜʘʯʢʫ? ɼʘ ʣʘʜʥʦ, ʥʝ ʥʘʜʦ ʩʪʝʩʥʷʪʴʩʷ, ʷ ʞʝ ʧʦ ʛʣʘʟʘʤ ʚʠʞʫ, ʯʪʦ 

ʭʦʪʠʪʝ =)   

ʅʦ ʩʝʡʯʘʩ ʥʘ ʦʯʝʨʝʜʠ ʜʨʫʛʘʷ ʫʚʣʝʢʘʪʝʣʴʥʘʷ ʪʝʤʘ, ʧʨʦʜʦʣʞʘʝʤ ʠʟʫʯʘʪʴ ʛʝʦʤʝʪʨʠʶ 

ʧʣʦʩʢʦʩʪʠ: 
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3. ʃʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

ʀ ʩʨʘʟʫ ʨʘʟʙʠʨʘʝʤʩʷ ʚ ʪʝʨʤʠʥʘʭ: 

3.1. ʇʦʥʷʪʠʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʣʠʥʠʠ ʠ ʝʸ ʧʦʨʷʜʢʘ 

ʃʠʥʠʶ ʥʘ ʧʣʦʩʢʦʩʪʠ ʥʘʟʳʚʘʶʪ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ, ʝʩʣʠ ʚ ʘʬʬʠʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠ-

ʥʘʪ ʝʸ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ 0);( =yxF , ʛʜʝ );( yxF  ï ʤʥʦʛʦʯʣʝʥ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʣʘʛʘʝʤʳʭ 

ʚʠʜʘ nmykx , ʛʜʝ k  ï ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, nm,   ï ʮʝʣʳʝ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ.  

ʂʘʢ ʚʠʜʠʪʝ, ʫʨʘʚʥʝʥʠʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʣʠʥʠʠ ʥʝ ʩʦʜʝʨʞʠʪ ʩʠʥʫʩʦʚ, ʢʦʩʠʥʫʩʦʚ, ʣʦ-

ʛʘʨʠʬʤʦʚ ʠ ʧʨʦʯʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʦʤʦʥʜʘ. ʊʦʣʴʢʦ çʠʢʩʳè ʠ çʠʛʨʝʢʠè ʚ ʮʝʣʳʭ ʥʝʦʪ-

ʨʠʮʘʪʝʣʴʥʳʭ ʩʪʝʧʝʥʷʭ (ʪ.ʝ. ʢʦʨʥʝʡ ʠ ʧʝʨʝʤʝʥʥʳʭ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʪʦʞʝ ʥʝʪ).  

ʇʦʨʷʜʦʢ ʣʠʥʠʠ ʨʘʚʝʥ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ nm+  ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʩʣʘʛʘʝ-

ʤʳʭ nmykx . ʊʘʢ, ʚ ʫʨʘʚʥʝʥʠʠ ʧʨʷʤʦʡ 0=++ CByAx : 

ï ʩʣʘʛʘʝʤʦʝ Ax  ʩʦʜʝʨʞʠʪ çʠʢʩè ʚ 1-ʡ ʩʪʝʧʝʥʠ; 

ï ʩʣʘʛʘʝʤʦʝ By  ʩʦʜʝʨʞʠʪ çʠʛʨʝʢè ʚ 1-ʡ ʩʪʝʧʝʥʠ; 

ï ʚ ʩʣʘʛʘʝʤʦʤ ʉ ʧʝʨʝʤʝʥʥʳʝ ʦʪʩʫʪʩʪʚʫʶʪ, ʧʦʵʪʦʤʫ ʩʫʤʤʘ ʠʭ ʩʪʝʧʝʥʝʡ ʨʘʚʥʘ ʥʫʣʶ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʚʥʦ 1, ʠ ʧʦʵʪʦʤʫ ʧʨʷʤʘʷ ï ʵʪʦ ʣʠʥʠʷ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. 

ʆʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʠʤʝʝʪ ʚʠʜ: 

0222 22 =+++++ FEyDxCyBxyAx , ʛʜʝ FEDCBA ,,,,,  ï ʧʨʦʠʟʚʦʣʴʥʳʝ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʳʝ ʯʠʩʣʘ ( EDB ,,  ʧʨʠʥʷʪʦ ʟʘʧʠʩʳʚʘʪʴ ʩ ʤʥʦʞʠʪʝʣʝʤ-çʜʚʦʡʢʦʡè), ʧʨʠʯʸʤ ʢʦʵʬʬʠ-

ʮʠʝʥʪʳ CBA ,,  ʥʝ ʨʘʚʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʫʣʶ. 

ʇʦʯʝʤʫ ʧʦʨʷʜʦʢ ʵʪʦʡ ʣʠʥʠʠ ʨʘʚʝʥ ʜʚʫʤ? 

ï ʩʣʘʛʘʝʤʦʝ 2Ax  ʩʦʜʝʨʞʠʪ çʠʢʩè ʚʦ 2-ʡ ʩʪʝʧʝʥʠ; 

ï ʫ ʩʣʘʛʘʝʤʦʛʦ 112 yBx  ʩʫʤʤʘ ʩʪʝʧʝʥʝʡ ʨʘʚʥʘ: 1 + 1 = 2; 

ï ʩʣʘʛʘʝʤʦʝ 2Cy  ʩʦʜʝʨʞʠʪ çʠʛʨʝʢè ʚʦ 2-ʡ ʩʪʝʧʝʥʠ; 

ï ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʣʘʛʘʝʤʳʝ ï ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 2, ʠ ʧʦʵʪʦʤʫ ʧʦʨʷʜʦʢ ʣʠʥʠʠ ʨʘʚʝʥ ʜʚʫʤ. 

ɽʩʣʠ ʢ ʵʪʦʤʫ ʫʨʘʚʥʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʧʣʶʩʦʚʘʪʴ, ʩʢʘʞʝʤ, yx2 , ʪʦ ʦʥʦ ʫʞʝ 

ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʣʠʥʠʶ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʪʨʝ-

ʪʴʝʛʦ ʧʦʨʷʜʢʘ ʩʦʜʝʨʞʠʪ çʧʦʣʥʳʡ ʢʦʤʧʣʝʢʪè ʩʣʘʛʘʝʤʳʭ, ʩʫʤʤʘ ʩʪʝʧʝʥʝʡ ʧʝʨʝʤʝʥʥʳʭ ʚ 

ʢʦʪʦʨʳʭ ʨʘʚʥʘ ʪʨʸʤ: 

0222 223223 =+++++++++ FEyDxCyBxyAxNyMxyyLxKx , ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

NMLK ,,,  ʥʝ ʨʘʚʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʫʣʶ. 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʦʙʘʚʠʪʴ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʣʘʛʘʝʤʳʭ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 
432234 ,,,, yxyyxyxx , ʪʦ ʨʝʯʴ ʫʞʝ ʟʘʡʜʸʪ ʦ ʣʠʥʠʠ ʯʝʪʚʸʨʪʦʛʦ ʧʦʨʷʜʢʘ, ʠ ʪʘʢ ʜʘʣʝʝ. 

ʉ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʣʠʥʠʷʤʠ 3-ʛʦ, 4-ʛʦ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʥʘʤ ʧʨʠʜʝʪʩʷ 

ʩʪʦʣʢʥʫʪʴʩʷ ʝʱʸ ʥʝ ʨʘʟ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʟʥʘʢʦʤʩʪʚʝ ʩ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ. ʅʫ ʘ 

ʧʦʢʘ ʦʩʚʘʠʚʘʝʤ ʧʦʨʷʜʦʢ ʚʪʦʨʦʡ. ɼʘʣʝʝ ʧʦʜ ʩʣʦʚʦʤ çʣʠʥʠʷè ʧʦ ʫʤʦʣʯʘʥʠʶ ʙʫʜʝʪ ʧʦʜʨʘʟʫ-

ʤʝʚʘʪʴʩʷ ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʣʠʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʠ ʜʣʷ ʧʨʦʩʪʦʪʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʩʝ ʩʦ-

ʙʳʪʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ),,( jiO . 

http://mathprofi.com/knigi_i_kursy/angem.html
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3.2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʣʠʥʠʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

ɺʝʨʥʸʤʩʷ ʢ ʦʙʱʝʤʫ ʫʨʘʚʥʝʥʠʶ 0222 22 =+++++ FEyDxCyBxyAx  ʠ ʚʩʧʦʤʥʠʤ 

ʝʛʦ ʧʨʦʩʪʝʡʰʠʝ ʰʢʦʣʴʥʳʝ ʚʘʨʠʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʧʘʨʘʙʦʣʘ 2xy= , 

ʫʨʘʚʥʝʥʠʝ ʢʦʪʦʨʦʡ ʣʝʛʢʦ ʧʨʠʚʝʩʪʠ ʢ ʦʙʱʝʤʫ ʚʠʜʫ: 02 =-yx . ʆʜʥʘʢʦ ʥʝ ʚʩʸ ʪʘʢ ʛʣʘʜʢʦé.  

ʉʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʦʙʱʝʛʦ ʫʨʘʚʥʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʯʪʠ ʚʩʝʛʜʘ ʥʝ 

ʧʦʥʷʪʥʦ, ʢʘʢʫʶ ʣʠʥʠʶ ʦʥʦ ʟʘʜʘʸʪ. ɼʘʞʝ ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ 01=-xy  ʥʝ ʩʨʘʟʫ ʩʦʦʙʨʘ-

ʟʠʰʴ, ʯʪʦ ʵʪʦ ʛʠʧʝʨʙʦʣʘ. ʇʦʵʪʦʤʫ ʚ ʢʫʨʩʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʠ-

ʧʦʚʘʷ ʟʘʜʘʯʘ ʧʨʠʚʝʜʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʣʠʥʠʠ 2-ʛʦ ʧʦʨʷʜʢʘ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ ï ʚʠʜʫ, 

ʚ ʢʦʪʦʨʦʤ  ʩʨʘʟʫ ʧʦʥʷʪʥʦ, ʯʪʦ ʵʪʦ ʟʘ ʣʠʥʠʷ ʠ ʢʘʢ ʦʥʘ ʚʳʛʣʷʜʠʪ. 

ʀ ʝʩʣʠ ʣʶʙʘʷ ʣʠʥʠʷ 1-ʛʦ ʧʦʨʷʜʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʷʤʫʶ, ʪʦ ʥʘ ʚʪʦʨʦʤ ʵʪʘʞʝ 

ʥʘʩ ʫʞʝ ʞʜʸʪ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʢʦʤʧʘʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʝʡ-

ʩʪʚʠʡ (ʢʦʪʦʨʳʡ ʤʳ ʦʩʚʦʠʤ ʧʦʟʞʝ) ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

0222 22 =+++++ FEyDxCyBxyAx  ʧʨʠʚʦʜʠʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ ( a  ʠ b  ï 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ): 

1)  )(1
2

2

2

2

ba
b

y

a

x
>=+   ï ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʵʣʣʠʧʩʘ; 

2) 1
2

2

2

2

=-
b

y

a

x
 ï ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʛʠʧʝʨʙʦʣʳ; 

3) )0(22 >= ppxy   ï ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʘʨʘʙʦʣʳ; 

4) 1
2

2

2

2

-=+
b

y

a

x
 ï ʤʥʠʤʳʡ ʵʣʣʠʧʩ; 

5) 0
2

2

2

2

=-
b

y

a

x
 ï ʧʘʨʘ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ; 

6) 0
2

2

2

2

=+
b

y

a

x
 ï ʧʘʨʘ ʤʥʠʤʳʭ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ ʩ ʝʜʠʥʩʪʚʝʥʥʦʡ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʡ ʪʦʯʢʦʡ ʧʝʨʝʩʝʯʝʥʠʷ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ; 

7) 022 =-ay  ï ʧʘʨʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ; 

8) 022 =+ay  ï ʧʘʨʘ ʤʥʠʤʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ; 

9) 02=y  ï ʧʘʨʘ ʩʦʚʧʘʚʰʠʭ ʧʨʷʤʳʭ. 

ɺʦʟʤʦʞʥʦ, ʫ ʚʘʩ ʩʣʦʞʠʣʦʩʴ ʚʧʝʯʘʪʣʝʥʠʝ ʥʝʧʦʣʥʦʪʳ ʩʧʠʩʢʘ. ʅʘʧʨʠʤʝʨ, ʚ ʧʫʥʢʪʝ 7 

ʫʨʘʚʥʝʥʠʝ 022 =-ay  ʟʘʜʘʸʪ ʧʘʨʫ ʧʨʷʤʳʭ ayay =-= , , ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʩʠ OX, ʠ ʚʦʟʥʠ-

ʢʘʝʪ ʚʦʧʨʦʩ: ʘ ʛʜʝ ʞʝ ʫʨʘʚʥʝʥʠʝ 022 =-ax , ʦʧʨʝʜʝʣʷʶʱʝʝ ʧʨʷʤʳʝ axax =-= , , ʧʘʨʘʣ-

ʣʝʣʴʥʳʝ ʦʩʠ ʦʨʜʠʥʘʪ? ʆʪʚʝʪ: ʦʥʦ ʭʦʪʴ ʠ ʵʢʚʠʚʘʣʝʥʪʥʦ, ʥʦ ʥʝ ʩʯʠʪʘʝʪʩʷ ʢʘʥʦʥʠʯʝʩʢʠʤ. 

ʇʨʷʤʳʝ axax =-= ,  ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʪ ʞʝ ʩʘʤʳʡ ʩʣʫʯʘʡ ayay =-= , , ʧʦʚʸʨʥʫʪʳʡ 

ʥʘ 90 ʛʨʘʜʫʩʦʚ, ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʴ 022 =-ax  ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʙʳʪʦʯʥʘ, ʧʦ-

ʩʢʦʣʴʢʫ ʥʝ ʥʝʩʸʪ ʥʠʯʝʛʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʜʝʚʷʪʴ ʠ ʪʦʣʴʢʦ ʜʝʚʷʪʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʣʠʥʠʡ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʠ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʣʣʠʧʩ, ʛʠʧʝʨʙʦʣʘ ʠ ʧʘʨʘʙʦʣʘ. ʈʘʩ-

ʩʤʦʪʨʠʤ ʠʭ ʧʦ ʧʦʨʷʜʢʫ: 

http://mathprofi.com/knigi_i_kursy/angem.html
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3.3. ʕʣʣʠʧʩ ʠ ʝʛʦ ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

ɺʦ-ʧʝʨʚʳʭ, ʧʨʘʚʦʧʠʩʘʥʠʝé.  ʇʦʞʘʣʫʡʩʪʘ, ʥʝ ʧʦʚʪʦʨʷʡʪʝ ʦʰʠʙʦʢ ʥʝʢʦʪʦʨʳʭ ʶʟʝ-

ʨʦʚ, ʢʦʪʦʨʳʝ ʟʘʧʨʘʰʠʚʘʶʪ çʵʣʠʧʩè, çɻ ʣʣʠʙʟè ʠ ʜʘʞʝ çʵʣʝʙʩè J ʕʣʣʠʧʩ. 

ʂʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʵʣʣʠʧʩʘ ʠʤʝʝʪ ʚʠʜ 1
2

2

2

2

=+
b

y

a

x
, ʛʜʝ ba,   ï ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ, ʧʨʠʯʸʤ ba> . ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʣʠʧʩʘ ʷ ʩʬʦʨʤʫʣʠʨʫʶ ʯʫʪʴ ʧʦʟ-

ʞʝ, ʘ ʧʦʢʘ ʩʘʤʦʝ ʚʨʝʤʷ ʦʪʜʦʭʥʫʪʴ ʦʪ ʛʦʚʦʨʠʣʴʥʠ ʠ ʨʝʰʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʫʶ ʟʘʜʘʯʫ: 

ü ʂʘʢ ʧʦʩʪʨʦʠʪʴ ʵʣʣʠʧʩ? 

ɼʘ, ʚʦʪ ʚʟʷʪʴ ʝʛʦ ʠ ʧʨʦʩʪʦ ʥʘʯʝʨʪʠʪʴ. ɿʘʜʘʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʩʪʦ, ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʥʝ ʩʦʚʩʝʤ ʛʨʘʤʦʪʥʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʯʝʨʪʝʞʦʤ: 

ɿʘʜʘʯʘ 96 

ʇʦʩʪʨʦʠʪʴ ʵʣʣʠʧʩ, ʟʘʜʘʥʥʳʡ ʫʨʘʚʥʝʥʠʝʤ 1
716

22

=+
yx

 

ʈʝʰʝʥʠʝ: ʩʥʘʯʘʣʘ ʧʨʠʚʝʜʸʤ ʫʨʘʚʥʝʥʠʝ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ: 

é 

 

ɿʘʯʝʤ ʧʨʠʚʦʜʠʪʴ? ɹʦʣʴʰʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ 1
2

2

2

2

=+
b

y

a

x
 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʤʦʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʰʠʥʳ ʵʣʣʠʧʩʘ, ʢʦʪʦ-

ʨr ʝ ʥʘʭʦʜʷʪʩʷ ʚ ʪʦʯʢʘʭ );0(),;0(),0;(),0;( 2121 bBbBaAaA -- . ʃʝʛʢʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʦʦʨʜʠ-

ʥʘʪʳ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʪʦʯʝʢ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʨʘʚʥʝʥʠʶ 1
2

2

2

2

=+
b

y

a

x
. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ é: 

ʏʠʩʣʦ é ʥʘʟʳʚʘʶʪ ʙʦʣɹ-

ʰʦʡ ʧʦʣʫʦʩʴʶ ʵʣʣʠʧʩʘ; 

ʯʠʩʣʦ é ï ʤʘʣʦʡ ʧʦʣʫʦʩʴʶ; 

ʦʪʨʝʟʦʢ é ʥʘʟʳʚʘʶʪ ʙʦʣɹ-

ʰʦʡ ʦʩʴʶ ʵʣʣʠʧʩʘ; 

ʦʪʨʝʟʦʢ é ï ʤʘʣʦʡ ʦʩʴʶ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ çʘè 

ʠ çʙʵè (ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ 4=a , 

7=b ) ʚʤʝʩʪʝ ʮʝʥʪʨʦʤ ʩʠʤʤʝʪ-

ʨʠʠ (ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ )0;0(O ) ʦʜ-

ʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʵʣʣʠʧʩ. 

ɺʩʸ ʚʳʛʣʷʜʠʪ ʢʨʘʩʠʚʦ, ʣʘʜ-

ʥʦ, ʥʦ ʝʩʪʴ ʦʜʠʥ ʥʶʘʥʩ: ʷ ʚʳʧʦʣ-

ʥʠʣ ʯʝʨʪʸʞ ʩ ʧʦʤʦʱʴʶ ʇʨʠʣʦʞʝʥʠʷ ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʂʘʣʴʢʫʣʷʪʦʨ. ʀ ʚʳ ʪʦʞʝ ʤʦʞʝʪʝ 

ʪʘʢ ʧʦʩʪʫʧʠʪʴ. 
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ʆʜʥʘʢʦ ʚ ʩʫʨʦʚʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘ ʩʪʦʣʝ ʣʝʞʠʪ ʢʣʝʪʯʘʪʳʡ ʣʠʩʪʦʢ ʙʫʤʘʛʠ, ʠ ʥʘ 

ʥʘʰʠʭ ʨʫʢʘʭ ʚʦʜʷʪ ʭʦʨʦʚʦʜ ʤʳʰʠ. ʃʶʜʠ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʪʘʣʘʥʪʦʤ, ʢʦʥʝʯʥʦ, ʤʦʛʫʪ ʧʦ-

ʩʧʦʨʠʪʴ, ʥʦ ʤʳʰʠ ʝʩʪʴ ʠ ʫ ʚʘʩ (ʧʨʘʚʜʘ, ʧʦʤʝʥʴʰʝ). ʇʦʵʪʦʤʫ ʜʣʷ ʨʫʯʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨ-

ʪʝʞʘ ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʴʥʦ ʥʘʡʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʦʯʢʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʧʦʩʪʨʦʝʥʠʶ ʵʣʣʠʧʩʘ ï ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʘʣʛʝʙʨʘʠʯʝ-

ʩʢʠʡ. ʇʦʩʪʨʦʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʮʠʨʢʫʣʷ ʠ ʣʠʥʝʡʢʠ ʤʥʝ ʥʝ ʥʨʘʚʠʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʟʘʤʦʨʦʯʝʥ-

ʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʟʘʛʨʦʤʦʞʜʝʥʥʦʩʪʠ ʯʝʨʪʝʞʘ. ɺ ʩʣʫʯʘʝ ʢʨʘʡʥʝʡ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʦʙʨʘʪʠʪʝʩʴ ʢ ʫʯʝʙʥʠʢʫ, ʘ ʚ ʨʝʘʣʴʥʦʩʪʠ ʞʝ ʛʦʨʘʟʜʦ ʫʜʦʙʥʝʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʨʝʜ-

ʩʪʚʘʤʠ ʘʣʛʝʙʨʳ. ʀʟ ʫʨʘʚʥʝʥʠʷ ʵʣʣʠʧʩʘ 1
716

22

=+
yx

 ʥʘ ʯʝʨʥʦʚʠʢʝ ʙʳʩʪʨʝʥʴʢʦ ʚʳʨʘʞʘʝʤ: 
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22 x
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xy -
Ö=Ý-=   

ɼʘʣʝʝ ʫʨʘʚʥʝʥʠʝ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʜʚʝ ʬʫʥʢʮʠʠ: 

é ï ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʭʥʶʶ ʜʫʛʫ ʵʣʣʠʧʩʘ; 

éï ʦʧʨʝʜʝʣʷʝʪ ʥʠʞʥʶʶ ʜʫʛʫ ʵʣʣʠʧʩʘ. 

ʂʘʥʦʥʠʯʥʳʡ ʵʣʣʠʧʩ ʩʠʤʤʝʪʨʠʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ, ʘ ʪʘʢʞʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ. ʀ ʵʪʦ ʦʪʣʠʯʥʦ! ï ʠʙʦ ʨʘʙʦʪʳ ʙʫʜʝʪ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ. 

ʈʘʩʩʤʦʪʨʠʤ 1-ʶ ʢʦʦʨʜʠʥʘʪʥʫʶ ʯʝʪʚʝʨʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠ ʁé, ʠ ʟʜʝʩʴ ʥʘʧʨʘ-

ʰʠʚʘʝʪʩʷ ʥʘʡʪʠ ʪʦʯʢʠ ʩ ʘʙʩʮʠʩʩʘʤʠ 3,2,1 === xxx : 
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ɹʝʟʫʩʣʦʚʥʦ, ʧʨʠʷʪʥʦ ʠ ʪʦ, 

ʯʪʦ ʝʩʣʠ ʜʦʧʫʱʝʥʘ ʩʝʨʴʸʟʥʘʷ ʦʰʠʙ-

ʢʘ ʚ ʚʳʯʠʩʣʝʥʠʷʭ, ʪʦ ʵʪʦ ʩʨʘʟʫ ʞʝ 

ʚʳʷʩʥʠʪʩʷ ʚ ʭʦʜʝ ʧʦʩʪʨʦʝʥʠʷ.  

ʆʪʤʝʪʠʤ ʥʘ ʯʝʨʪʝʞʝ ʪʦʯʢʠ 

321 ,, CCC  (ʢʨʘʩʥʳʡ ʮʚʝʪ), ʩʠʤʤʝʪ-

ʨʠʯʥʳʝ ʪʦʯʢʠ ʥʘ ʦʩʪʘʣʴʥʳʭ ʜʫʛʘʭ 

(ʩʠʥʠʡ ʮʚʝʪ) ʠ ʘʢʢʫʨʘʪʥʦ ʩʦʝʜʠʥʠʤ 

ʣʠʥʠʝʡ ʚʩʶ ʢʦʤʧʘʥʠʶ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʥʘʙʨʦʩʦʢ 

ʣʫʯʰʝ ʧʨʦʯʝʨʪʠʪʴ ʪʦʥʢʦ-ʪʦʥʢʦ, ʠ 

ʪʦʣʴʢʦ ʧʦʪʦʤ ʧʨʠʜʘʪʴ ʥʘʞʠʤ ʢʘ-

ʨʘʥʜʘʰʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴʩʷ ʚʧʦʣʥʝ ʩʠʤʧʘʪʠʯʥʳʡ ʵʣʣʠʧʩ. ʂʩʪʘʪʠ, ʥʝ ʞʝʣʘʝʪʝ 

ʣʠ ʫʟʥʘʪʴ, ʯʪʦ ʵʪʦ ʟʘ ʢʨʠʚʘʷ? 
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ü ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʣʠʧʩʘ 

ʕʣʣʠʧʩ ï ʵʪʦ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʦʚʘʣʘ, ʠ ʝʛʦ ʩʪʨʦʛʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʦʚʦ: 

ʕʣʣʠʧʩ ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʪʦʯʝʢ ʧʣʦʩʢʦʩʪʠ, ʩʫʤʤʘ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʢʘʞʜʦʡ ʠʟ 

ʢʦʪʦʨʳʭ ʜʦ ʜʚʫʭ ʜʘʥʥʳʭ ʪʦʯʝʢ 21, FF , ʥʘʟʳʚʘʝʤʳʭ ʬʦʢʫʩʘʤʠ ʵʣʣʠʧʩʘ, ʨʘʚʥʘ ʜʣʠʥʝ 

ʙʦʣʴʰʦʡ ʦʩʠ: a2 . ʇʨʠ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʬʦʢʫʩʘʤʠ ʤʝʥʴʰʝ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ 

aFF 221 < . ʉʝʡʯʘʩ ʩʪʘʥʝʪ ʧʦʥʷʪʥʝʝ: 

ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʩʠʥʷʷ 

ʪʦʯʢʘ çʝʟʜʠʪè ʧʦ ʵʣʣʠʧʩʫ. ʊʘʢ 

ʚʦʪ, ʢʘʢʫʶ ʙʳ ʪʦʯʢʫ ʵʣʣʠʧʩʘ 

);( yxM  ʤʳ ʥʠ ʚʟʷʣʠ, ʩʫʤʤʘ 

ʜʣʠʥ ʦʪʨʝʟʢʦʚ MFMF 21 ,  ʚʩʝ-

ʛʜʘ ʙʫʜʝʪ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ: 

constaMFMF ==+ 221  

ʋʙʝʜʠʤʩʷ, ʯʪʦ ʚ ʥʘʰʝʤ 

ʧʨʠʤʝʨʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʳ 

MFMF 21 +  ʙʫʜʝʪ ʨʘʚʥʦ  8. 

ʄʳʩʣʝʥʥʦ ʧʦʤʝʩʪʠʪʝ ʪʦʯʢʫ 

çʵʤè ʚ ʧʨʘʚʫʶ ʚʝʨʰʠʥʫ ʵʣ-

ʣʠʧʩʘ, ʛʜʝ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ: 

aMFMF 287121 ==+=+  

ʅʘ ʦʧʨʝʜʝʣʝʥʠʠ ʵʣʣʠʧʩʘ ʦʩʥʦʚʘʥ ʝʱʸ ʦʜʠʥ ʩʧʦʩʦʙ ʝʛʦ ʚʳʯʝʨʯʠʚʘʥʠʷ. ʇʦʞʘʣʫʡʩʪʘ, 

ʚʦʟʴʤʠʪʝ ʚʘʪʤʘʥ ʣʠʙʦ ʙʦʣʴʰʦʡ ʣʠʩʪ ʢʘʨʪʦʥʘ ʠ ʧʨʠʢʦʣʦʪʠʪʝ ʝʛʦ ʢ ʩʪʦʣʫ ʜʚʫʤʷ ʛʚʦʟʜʠʢʘʤʠ. 

ʕʪʦ ʙʫʜʫʪ ʬʦʢʫʩʳ 21, FF . ʂ ʪʦʨʯʘʱʠʤ ʰʣʷʧʢʘʤ ʛʚʦʟʜʝʡ ʧʨʠʚʷʞʠʪʝ ʟʝʣʸʥʫʶ ʥʠʪʢʫ ʠ ʜʦ 

ʫʧʦʨʘ ʦʪʪʷʥʠʪʝ ʝʸ ʢʘʨʘʥʜʘʰʦʤ. ɻʨʠʬ ʢʘʨʘʥʜʘʰʘ ʦʢʘʞʝʪʩʷ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ M , ʢʦʪʦʨʘʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʵʣʣʠʧʩʫ. ʊʝʧʝʨʴ ʥʘʯʠʥʘʡʪʝ ʚʝʩʪʠ ʢʘʨʘʥʜʘʰ ʧʦ ʣʠʩʪʫ ʙʫʤʘʛʠ, ʩʦʭʨʘʥʷʷ ʟʝʣʸ-

ʥʫʶ ʥʠʪʴ ʩʠʣʴʥʦ ʥʘʪʷʥʫʪʦʡ. ʇʨʦʜʦʣʞʘʡʪʝ ʧʨʦʮʝʩʩ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʚʝʨʥʸʪʝʩʴ ʚ ʠʩʭʦʜ-

ʥʫʶ ʪʦʯʢʫé, ʦʪʣʠʯʥʦ! ï ʯʝʨʪʸʞ ʤʦʞʥʦ ʩʜʘʪʴ ʥʘ ʧʨʦʚʝʨʢʫ ʚʨʘʯʫ ʧʨʝʧʦʜʘʚʘʪʝʣʶ =) 

ü ʂʘʢ ʥʘʡʪʠ ʬʦʢʫʩʳ ʵʣʣʠʧʩʘ? 

ɺ ʧʨʠʚʝʜʸʥʥʦʤ ʧʨʠʤʝʨʝ ʷ ʠʟʦʙʨʘʟʠʣ çʛʦʪʦʚʝʥʴʢʠʝè ʪʦʯʢʠ ʬʦʢʫʩʘ, ʠ ʩʝʡʯʘʩ ʤʳ 

ʥʘʫʯʠʤʩʷ ʜʦʙʳʚʘʪʴ ʠʭ ʠʟ ʥʝʜʨ ʬʠʛʫʨʳ. 

ɽʩʣʠ ʵʣʣʠʧʩ ʟʘʜʘʥ ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ 1
2

2

2

2

=+
b

y

a

x
, ʪʦ ʝʛʦ ʬʦʢʫʩʳ ʠʤʝʶʪ ʢʦ-

ʦʨʜʠʥʘʪʳ é, ʛʜʝ 
22 bac -=  ï ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʬʦʢʫʩʦʚ ʜʦ ʮʝʥʪʨʘ ʩʠʤ-

ʤʝʪʨʠʠ ʵʣʣʠʧʩʘ. 

ɺʳʯʠʩʣʝʥʠʷ ʧʨʦʩʪʝʮʢʠʝ:  

é, ʪʘʢʠʤ ʦʙʨʘʟʦʤ: )0;3(),0;3( 21 -FF  

ɺʥʠʤʘʥʠʝ! ʉʦ ʟʥʘʯʝʥʠʝʤ 
22 bac -=  ʥʝʣʴʟʷ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʢʦʥʢʨʝʪʥʳʝ ʢʦʦʨ-

ʜʠʥʘʪʳ ʬʦʢʫʩʦʚ! ʇʦʚʪʦʨʶʩʴ, ʯʪʦ ʵʪʦ ʈɸʉʉʊʆʗʅʀɽ ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʬʦʢʫʩʦʚ ʜʦ ʮʝʥʪʨʘ 

(ʢʦʪʦʨʳʡ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ ʦʙʷʟʘʥ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʠʤʝʥʥʦ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ). ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʵʣʣʠʧʩ ʤʦʞʥʦ ʧʝʨʝʥʝʩʪʠ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ ʠ ʟʥʘʯʝʥʠʝ c2  ʦʩʪʘʥʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʬʦʢʫʩʳ, ʝʩʪʝʩʪʚʝʥʥʦ, ʧʦʤʝʥʷʶʪ ʩʚʦʠ ʢʦʦʨʜʠʥʘʪ.r 
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ü ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ ʵʣʣʠʧʩʘ ʠ ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ 

ʕʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʵʣʣʠʧʩʘ ʥʘʟʳʚʘʶʪ ʦʪʥʦʰʝʥʠʝ 
a

c
=e  (ʛʨʝʯ. ʙʫʢʚʘ çʵʧʩʠʣʦʥè), 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 10 <¢e .  

ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ: 
4

3
==

a

c
e  

ɺʳʷʩʥʠʤ, ʢʘʢ ʬʦʨʤʘ ʵʣʣʠʧʩʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ. ɼʣʷ ʵʪʦʛʦ ʟʘʬʠʢʩʠ-

ʨʫʝʤ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʚʝʨʰʠʥʳ ʵʣʣʠʧʩʘ (ʛʨʫʙʦ ʛʦʚʦʨʷ, ʰʠʨʠʥʘ ʵʣʣʠʧʩʘ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴ-

ʩʷ ʧʦʩʪʦʷʥʥʦʡ). ʋ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʵʣʣʠʧʩʘ (ʩʤ. ʨʠʩ. ʚʳʰʝ) ʙʦʣʴʰʘʷ ʧʦʣʫʦʩʴ ʨʘʚʥʘ 4=a  

ʠ ʬʦʨʤʫʣʘ ʧʨʠʤʝʪ ʚʠʜ 
4

ʩ
=e . 

ʅʘʯʥʸʤ ʧʨʠʙʣʠʞʘʪʴ ʟʥʘʯʝʥʠʝ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʢ ʝʜʠʥʠʮʝ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 4­c . ɸ ʯʪʦ ʵʪʦ ʟʥʘʯʠʪ? éʚʩʧʦʤʠʥʘʝʤ ʧʨʦ ʬʦʢʫʩʳ é. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʬʦʢʫʩʳ ʵʣʣʠʧʩʘ ʙʫʜʫʪ çʨʘʟʲʝʟʞʘʪʴʩʷè ʢ ʙʦʢʦʚʳʤ ʚʝʨʰʠʥʘʤ. ʀ, ʧʦʩʢʦʣʴʢʫ çʟʝʣʸʥʳʝè ʦʪ-

ʨʝʟʢʠ MFMF 21 ,  çʥʝ ʨʝʟʠʥʦʚʳʝè, ʪʦ ʵʣʣʠʧʩ ʥʝʠʟʙʝʞʥʦ ʥʘʯʥʸʪ ʩʧʣʶʱʠʚʘʪʴʩʷ, ʧʨʝʚʨʘʱʘ-

ʷʩʴ ʚʩʸ ʚ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʪʦʥʢʫʶ ʩʦʩʠʩʢʫ, ʥʘʥʠʟʘʥʥʫʶ ʥʘ ʦʩʴ OX . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʙʣʠʞʝ ʟʥʘʯʝʥʠʝ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʵʣʣʠʧʩʘ ʢ ʝʜʠʥʠʮʝ, ʪʝʤ 

ʵʣʣʠʧʩ ʙʦʣʝʝ ʧʨʦʜʦʣʛʦʚʘʪ. 

ʊʝʧʝʨʴ ʩʤʦʜʝʣʠʨʫʝʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʧʨʦʮʝʩʩ: ʬʦʢʫʩʳ ʵʣʣʠʧʩʘ é çʧʦʰʣʠ 

ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫè, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʮʝʥʪʨʫ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ çʮʵè ʩʪʘʥʦʚʠʪʩʷ 

ʚʩʸ ʤʝʥʴʰʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ: 0
4
­=
ʩ

e .  

ʇʨʠ ʵʪʦʤ ʦʪʨʝʟʢʘʤ MFMF 21 ,  ʙʫʜʝʪ, ʥʘʦʙʦʨʦʪ ï çʩʪʘʥʦʚʠʪʴʩʷ ʪʝʩʥʦè ʠ ʦʥʠ ʥʘʯʥʫʪ 

çʚʳʪʘʣʢʠʚʘʪʴè ʣʠʥʠʶ ʵʣʣʠʧʩʘ ʚʚʝʨʭ ʠ ʚʥʠʟ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʙʣʠʞʝ ʟʥʘʯʝʥʠʝ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʢ ʥʫʣʶ, ʪʝʤ ʵʣʣʠʧʩ ʚʩʸ 

ʙʦʣʴʰʝ ʧʦʭʦʞé, ʩʤʦʪʨʠʤ ʥʘ ʧʨʝʜʝʣʴʥʳʡ ʩʣʫʯʘʡ 0=ʩ , ʢʦʛʜʘ ʬʦʢʫʩʳ ʫʩʧʝʰʥʦ ʚʦʩʩʦʝʜʠ-

ʥʠʣʠʩʴ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ: 

ʆʢʨʫʞʥʦʩʪʴ ï ʵʪʦ ʯʘʩʪ-

ʥʳʡ ʩʣʫʯʘʡ ʵʣʣʠʧʩʘ. 

ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʩʣʫʯʘʝ 

ʨʘʚʝʥʩʪʚʘ ʧʦʣʫʦʩʝʡ ʢʘʥʦʥʠʯʝʩʢʦʝ 

ʫʨʘʚʥʝʥʠʝ ʵʣʣʠʧʩʘ 1
2

2

2

2

=+
b

y

a

x
 

ʧʨʠʥʠʤʘʝʪ ʚʠʜ 1
2

2

2

2

=+
a

y

a

x
, ʢʦʪʦ-

ʨʳʡ ʵʣʝʤʝʥʪʘʨʥʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʢ 
222 ayx =+  ï ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦʤʫ 

ʠʟ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʫʨʘʚʥʝʥʠʶ 

ʦʢʨʫʞʥʦʩʪʠ ʩ ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʝ ʢʦ-

ʦʨʜʠʥʘʪ ʨʘʜʠʫʩʘ çʘè.  

ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʠʩʧʦʣʴ-

ʟʫʶʪ ʟʘʧʠʩʴ ʩ çʛʦʚʦʨʷʱʝʡè ʙʫʢʚʦʡ 

çʵʨè: 222 ryx =+ .  
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ɿʘʤʝʪʴʪʝ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʣʠʧʩʘ ʦʩʪʘʸʪʩʷ ʧʦʣʥʦʩʪʴʶ ʢʦʨʨʝʢʪʥʳʤ: ʬʦʢʫʩʳ ʩʦʚ-

ʧʘʣʠ 21 FF = , ʠ ʩʫʤʤʘ ʜʣʠʥ ʩʦʚʧʘʚʰʠʭ ʦʪʨʝʟʢʦʚ MFMF 21 +  ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʦʢʨʫʞʥʦ-

ʩʪʠ ï ʝʩʪʴ ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ, ʨʘʚʥʘʷ r2 . ʊʘʢ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʦʢʫʩʘʤʠ 02 =c , ʪʦ 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ 
a

c
=e  ʣʶʙʦʡ ʦʢʨʫʞʥʦʩʪʠ ʨʘʚʝʥ ʥʫʣʶ. 

ʉʪʨʦʠʪʩʷ ʦʢʨʫʞʥʦʩʪʴ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ, ʜʦʩʪʘʪʦʯʥʦ ʚʦʦʨʫʞʠʪʴʩʷ ʮʠʨʢʫʣʝʤ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʠʥʦʛʜʘ ʙʳʚʘʝʪ ʥʫʞʥʦ ʚʳʷʩʥʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʥʝʢʦʪʦʨʳʭ ʝʸ ʪʦʯʝʢ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʫʨʘʚʥʝʥʠʝ 222222 xryryx -=Ý=+  ʫʜʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ ʙʦʜʨʦʤʫ çʤʘʪʘʥʦʚʩʢʦʤʫè ʚʠʜʫ: 

22 xry -=  ï ʬʫʥʢʮʠʷ ʚʝʨʭʥʝʡ ʧʦʣʫʦʢʨʫʞʥʦʩʪʠ; 

22 xry --=  ï ʬʫʥʢʮʠʷ ʥʠʞʥʝʡ ʧʦʣʫʦʢʨʫʞʥʦʩʪʠ. 

ʇʦʩʣʝ ʯʝʛʦ ʧʦʜʩʪʘʚʣʷʝʤ ʥʫʞʥʳʝ ʟʥʘʯʝʥʠʷ çʠʢʩè ʠ ʧʦʣʫʯʘʝʤ çʠʛʨʝʢʠè. 

ʊʚʦʨʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʘ ʪʦ ʢʘʢ-ʪʦ ʚʳ ʨʘʩʩʣʘʙʠʣʠʩʴ:) 

ɿʘʜʘʯʘ 97 

ʉʦʩʪʘʚʠʪʴ ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʵʣʣʠʧʩʘ, ʮʝʥʪʨ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʝ ʢʦ-

ʦʨʜʠʥʘʪ, ʝʩʣʠ ʠʟʚʝʩʪʝʥ ʦʜʠʥ ʠʟ ʝʛʦ ʬʦʢʫʩʦʚ )0;2(2 -F  ʠ ʤʘʣʘʷ ʧʦʣʫʦʩʴ 2=b . ʅʘʡʪʠ ʚʝʨ-

ʰʠʥʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʦʯʢʠ ʠ ʚʳʧʦʣʥʠʪʴ ʯʝʨʪʝʞ. ɺʳʯʠʩʣʠʪʴ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ. 

ʈʝʰʝʥʠʝ ʠ ʯʝʨʪʸʞ ʚ ʢʦʥʮʝ ʢʥʠʛʠ 

ü ʇʦʚʦʨʦʪ ʠ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʵʣʣʠʧʩʘ 

ɺʝʨʥʸʤʩʷ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʫʨʘʚʥʝʥʠʶ  ʵʣʣʠʧʩʘ 1
2

2

2

2

=+
b

y

a

x
, ʘ ʠʤʝʥʥʦ ʢ ʫʩʣʦʚʠʶ 

ba> , ʟʘʛʘʜʢʘ ʢʦʪʦʨʦʛʦ ʫʞʝ ʜʘʚʥʦ ʪʝʨʟʘʝʪ ʧʳʪʣʠʚʳʝ ʫʤʳ. ɺʦʪ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʵʣʣʠʧʩ 

1
)7(4 2

2

2

2

=+
yx

, ʥʦ ʨʘʟʚʝ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝ ʤʦʞʝʪ ʚʩʪʨʝʪʠʪʴʩʷ ʫʨʘʚʥʝʥʠʝ 1
4)7(

2

2

2

2

=+
yx

? 

ɺʝʜʴ ʟʜʝʩʴ 47< , ʦʜʥʘʢʦ, ʵʪʦ ʚʨʦʜʝ ʙʳ ʢʘʢ ʪʦʞʝ ʵʣʣʠʧʩ! ʀ ʜʘ, ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʵʣʣʠʧʩ, 

ʨʘʟʚʝʝʤ ʤʠʩʪʠʢʫ: 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʫ-

ʯʝʥ ʥʘʰ ʨʦʜʥʦʡ ʵʣʣʠʧʩ, ʧʦʚʸʨʥʫʪʳʡ 

ʥʘ 90 ʛʨʘʜʫʩʦʚ. ʊʦ ʝʩʪʴ, 1
4)7(

2

2

2

2

=+
yx

 

ï ʵʪʦ ʥʝʢʘʥʦʥʠʯʝʩʢʘʷ ʟʘʧʠʩʴ ʵʣʣʠʧʩʘ 

1
)7(4 2

2

2

2

=+
yx

.  

ɿʘʧʠʩʴ!  

ï ʫʨʘʚʥʝʥʠʝ 1
4)7(

2

2

2

2

=+
yx

 ʥʝ 

ʟʘʜʘʸʪ ʢʘʢʦʡ-ʪʦ ʜʨʫʛʦʡ ʵʣʣʠʧʩ, ʧʦ-

ʩʢʦʣʴʢʫ ʥʘ ʦʩʠ OX  ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʪʦ-

ʯʝʢ 21, FF  (ʬʦʢʫʩʦʚ), ʢʦʪʦʨʳʝ ʙʳ ʫʜʦ-

ʚʣʝʪʚʦʨʷʣʠ ʦʧʨʝʜʝʣʝʥʠʶ ʵʣʣʠʧʩʘ. 
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ʂʘʢ ʙʳʪʴ, ʝʩʣʠ ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʚʩʪʨʝʪʠʣʩʷ ʥʘ ʞʠʟʥʝʥʥʦʤ ʧʫʪʠ? ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʚʘʤ ʧʨʝʜʣʦʞʝʥʦ ʧʦʩʪʨʦʠʪʴ ʵʣʣʠʧʩ, ʪʦ, ʥʘʚʝʨʥʦʝ, ʣʫʯʰʝ ʧʦʩʪʨʦʠʪʴ ʝʛʦ ʚ ʥʝʩʪʘʥʜʘʨʪʥʦʤ 

ʚʠʜʝ. ʉ ʚʝʨʰʠʥʘʤʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʪʦʯʢʘʤʠ, ʜʫʤʘʶ, ʪʨʫʜʥʦʩʪʝʡ ʥʝ ʚʦʟʥʠʢʥʝʪ. ʅʦ ʝʩ-

ʣʠ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʬʦʢʫʩʳ, ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʠ ʪ.ʜ., ʪʦ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʶ ʥʘʯʘʪʴ 

(ʠʣʠ ʧʨʦʜʦʣʞʠʪʴ ʧʦʩʣʝ ʯʝʨʪʝʞʘ) ʨʝʰʝʥʠʝ ʧʨʠʤʝʨʥʦ ʪʘʢ: 

çʇʦʚʝʨʥʸʤ ʵʣʣʠʧʩ ʥʘ 90 ʛʨʘʜʫʩʦʚ ʠ ʧʝʨʝʧʠʰʝʤ ʝʛʦ ʫʨʘʚʥʝʥʠʝ 1
4)7(

2

2

2

2

=+
yx

 ʚ ʢʘʥʦ-

ʥʠʯʝʩʢʦʤ ʚʠʜʝ 1
)7(4 2

2

2

2

=+
yx

è ï ʜʘʣʴʰʝ ʧʦ ʦʙʳʯʥʦʡ ʩʭʝʤʝ. 

ɺʧʨʦʯʝʤ, ʵʨʫʜʠʪʳ ʤʦʛʫʪ ʚʩʪʘʪʴ ʥʘ ʩʢʦʣʴʟʢʠʡ ʧʫʪʴ ʧʫʪʘʥʠʮʳ, ʤʦʜʠʬʠʮʠʨʦʚʘʚ ʚʩʝ 

ʨʘʩʯʸʪʳ ʩ ʫʯʸʪʦʤ ʧʦʚʦʨʦʪʘ. ʅʦ ʚʩʸ ʨʘʚʥʦ ʥʝ ʩʦʚʝʪʫʶ. ɺʝʜʴ ʵʣʣʠʧʩ ʤʦʞʥʦ ʧʦʚʝʨʥʫʪʴ ʠ ʥʘ 

ʜʨʫʛʦʡ ʫʛʦʣ =) 

! ʇʨʠʤʝʯʘʥʠʝ: ʚ ʪʝʦʨʠʠ ʧʨʠʥʷʪʦ ʧʦʚʦʨʘʯʠʚʘʪʴ ʥʝ ʩʘʤʫ ʬʠʛʫʨʫ, ʘ ʦʩʠ! ʀ ʝʩʣʠ ʦʪ 

ʚʘʩ ʪʨʝʙʫʝʪʩʷ ʠʤʝʥʥʦ ʇʈʀɺɽʉʊʀ ʫʨʘʚʥʝʥʠʝ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ, ʪʦ ʨʝʰʝʥʠʝ, ʩʪʨʦ-

ʛʦ ʛʦʚʦʨʷ, ʩʣʝʜʫʝʪ ʦʬʦʨʤʠʪʴ ʠʥʘʯʝ: çʇʝʨʝʡʜʸʤ ʢ ʥʦʚʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠ-

ʥʘʪ YXO
~~
, ʧʦʚʝʨʥʫʚ ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ ʥʘ 90 ʛʨʘʜʫʩʦʚ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʠ ʟʘʧʠ-

ʰʝʤ ʫʨʘʚʥʝʥʠʝ ʵʣʣʠʧʩʘ ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʚʠʜʝ: éè. 

 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʣɻʣʠʧʩʘ: 

 

ʋʨʘʚʥʝʥʠʝ é ʟʘʜʘʸʪ ʵʣʣʠʧʩ ʩ ʙʦʣʴʰʦʡ ʧʦʣʫʦʩʴʶ çʘè, ʤʘʣʦʡ ʧʦʣʫʦʩʴʶ çʙʵè ʠ ʮʝʥ-

ʪʨʦʤ ʩʠʤʤʝʪʨʠʠ ʚ ʪʦʯʢʝ );(
~

00 yxO . 

ʀʟʦʙʨʘʟʠʤ ʥʘ ʯʝʨʪʝʞʝ ʵʣʣʠʧʩ 1
)7(

)1(

4

)2(
2

2

2

2

=
-

+
+ yx

. ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ,  é ʠ ʥʘʰ 

ʧʦʜʦʧʳʪʥʳʡ ʵʣʣʠʧʩ ʚʧʦʣʥʝ ʢʦʤʬʦʨʪʥʦ çʫʩʪʨʦʠʣʩʷè ʚ ʪʦʯʢʝ )1;2(
~
-O . 

ɿʥʘʯʝʥʠʷ 3,7,4 === cba  ʦʩʪʘʣʠʩʴ ʧʨʝʞʥʠʤʠ, ʘ ʚʦʪ ʬʦʢʫʩʳ, ʨʘʟʫʤʝʝʪʩʷ, çʫʝʭʘ-

ʣʠè ʚʤʝʩʪʝ ʩ ʵʣʣʠʧʩʦʤ, ʠ ʠʭ ʢʦʦʨʜʠʥʘʪ rʧʨʠʜʸʪʩʷ ʥʘʭʦʜʠʪʴ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʝ ʩʜʚʠʛʠ (ʨʘʩʯʸʪʳ ʩʧʨʘʚʘ): 

 

)1;5(),1;1(

)1;23(),1;23(

)1;2(),1;2(
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21

21

21

-

Þ

---

Þ

---

Þ

FF

FF

cFcF
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ɿʜʝʩʴ ʚʩʸ ʦʙʭʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ, ʯʝʤ ʧʨʠ ʧʦʚʦʨʦʪʝ, ʠ ʝʩʣʠ ʧʦ ʫʩʣʦʚʠʶ ʥʝ 

ʥʫʞʥʦ ʧʨʠʚʦʜʠʪʴ ʫʨʘʚʥʝʥʠʝ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ, ʪʦ ʣʠʯʥʦ ʷ ʧʨʝʜʧʦʯʪʫ ʦʩʪʘʚʠʪʴ ʝʛʦ ʚ 

ʚʠʜʝ  1
)7(

)1(

4

)2(
2

2

2

2

=
-

+
+ yx

. ʏʪʦ ʜʝʣʘʪʴ, ʝʩʣʠ ʧʨʠʚʦʜʠʪʴ ʥʫʞʥʦ? çʏʘʡʥʠʢʘʤè ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʩʪʷʪ ʬʨʘʟʫ: çʆʩʫʱʝʩʪʚʠʤ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʵʣʣʠʧʩʘ ʚ ʥʘʯʘʣʦ ʢʦʦʨ-

ʜʠʥʘʪ ʠ ʧʝʨʝʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ é  ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʚʠʜʝ: 1
)7(4 2

2

2

2

=+
yx

è. ʅʦ ʩʪʨʦʛʠʡ ʧʦʜ-

ʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʥʝ ʩʘʤʦʡ ʬʠʛʫʨʳ, ʘ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ! ʇʦ-

ʵʪʦʤʫ ʣʶʜʷʤ, ʠʟʫʯʘʶʱʠʤ ʤʘʪʝʤʘʪʠʢʫ ʫʛʣʫʙʣʸʥʥʦ, ʛʦʨʘʟʜʦ ʣʫʯʰʝ ʩʢʘʟʘʪʴ ʧʨʠʤʝʨʥʦ ʩʣʝ-

ʜʫʶʱʝʝ: çʉ ʧʦʤʦʱʴʶ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʩʠʩʪʝʤʳ OXY ʧʝʨʝʡʜʸʤ ʢ ʥʦʚʦʡ ʧʨʷʤʦ-

ʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ YXO
~~~

 ʩ ʥʘʯʘʣʦʤ ʚ ʪʦʯʢʝ )1;2(
~
-O , ʠ ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʵʣ-

ʣʠʧʩʘ ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʚʠʜʝ 1
)7(

~

4

~

2

2

2

2

=+
yx

è. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʩ ʫʧʨʦʱʸʥʥʦʡ ʚʝʨʩʠʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʬʦʨʤʫʣʳ ʤʳ ʟʥʘʢʦʤʳ ʝʱʸ 

ʩʦ ʰʢʦʣʴʥʳʭ ʚʨʝʤʸʥ: ʫʨʘʚʥʝʥʠʝ 22

0

2

0 )()( ryyxx =-+-  ʟʘʜʘʸʪ ʦʢʨʫʞʥʦʩʪʴ ʨʘʜʠʫʩʘ r  ʩ 

ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ )1;2(
~
-O .  

ʆʩʚʝʞʘʷ ʥʦʩʪʘʣʴʛʠʯʝʩʢʠʝ ʚʦʩʧʦʤʠʥʘʥʠʷ, ʠʟʦʙʨʘʟʠʤ ʥʘ ʯʝʨʪʝʞʝ ʦʢʨʫʞʥʦʩʪʴ, ʟʘʜʘʥ-

ʥʫʶ ʫʨʘʚʥʝʥʠʝʤ 1)2()3( 22 =++- yx : 

ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʷʭ ʧʨʠʚʝ-

ʜʸʤ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʢ ʦʙʱʝʤʫ ʚʠʜʫ. ɺʳ-

ʧʦʣʥʠʤ ʚʦʟʚʝʜʝʥʠʝ ʚ ʢʚʘʜʨʘʪ ʧʦ ʬʦʨʤʫ-

ʣʘʤ 222 2)( bababa +°=°  ʠ ʧʨʠʚʝʜʸʤ 

ʧʦʜʦʙʥʳʝ ʩʣʘʛʘʝʤʳʝ: 

14496

1)2()3(

22

22

=++++-

=++-

yyxx

yx
 

01246 22 =+++- yyxx  ï ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʚ ʪʘʢʦʤ ʦʙʣʠʯʴʝ ʫʨʘʚʥʝʥʠʝ ʠ ʚʩʪʨʝ-

ʯʘʝʪʩʷ ʚ ʧʨʠʨʦʜʝ. 

ʀ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʯʘʩʪʦ 

ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʦʙʨʘʪʥʦʝ ʜʝʡʩʪʚʠʝ ï 

ʚʳʜʝʣʠʪʴ ʧʦʣʥʳʝ ʢʚʘʜʨʘʪʳ, çʩʢʦʥʩʪʨʫʠʨʦʚʘʚè ʪʨʸʭʯʣʝʥʳ ʠ ʧʨʠʤʝʥʠʚ ʬʦʨʤʫʣʳ  ʚ ʦʙ-

ʨʘʪʥʦʤ ʧʦʨʷʜʢʝ: é. 

ɺʳʧʦʣʥʷʝʤ ʵʪʦ ʢʨʝʘʪʠʚʥʦʝ ʟʘʜʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ: 
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ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʣʠʥʠʠ, ʟʘʜʘʥʥʦʡ ʫʨʘʚʥʝʥʠʝʤ 032 22 =-+- yyx  

ʈʝʰʝʥʠʝ ʠ ʯʝʨʪʸʞ ʚ ʢʦʥʮʝ ʢʥʠʛʠ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʵʣʣʠʧʩ (ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʜʨʫʛʘʷ ʣʠʥʠʷ) ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ-

ʚʸʨʥʫʪ ʥʘ ʣʶʙʦʡ ʫʛʦʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʝʛʦ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʧʝʨʝʥʝʩʸʥ ʚ ʣʶ-

ʙʫʶ ʪʦʯʢʫ, ʦʪʣʠʯʥʫʶ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʨʝʰʘʝʪʩʷ ʙʦʣʝʝ ʪʨʫʜʥʘʷ ʚʝʨʩʠʷ 

ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʥʠʷ ʣʠʥʠʠ 2-ʛʦ ʧʦʨʷʜʢʘ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ, ʢ ʢʦʪʦʨʦʡ ʷ ʧʦʪʠʭʦʥʴʢʫ 

ʥʘʯʘʣ ʚʘʩ ʛʦʪʦʚʠʪʴ ʫʞʝ ʩʝʡʯʘʩ. 
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3.4. ɻʠʧʝʨʙʦʣʘ ʠ ʝʸ ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʙʫʜʝʪ ʥʘʧʦʤʠʥʘʪʴ ʧʨʝʜʳʜʫʱʠʡ ʧʘʨʘʛʨʘʬ. 

ʅʘʯʥʸʤ ʩ ʦʙʱʝʛʦ ʧʦʥʷʪʠʷ ʛʠʧʝʨʙʦʣʳ ʠ ʟʘʜʘʯʠ ʥʘ ʝʸ ʧʦʩʪʨʦʝʥʠʝ. 

ʂʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʛʠʧʝʨʙʦʣʳ ʠʤʝʝʪ ʚʠʜ é, ʛʜʝ ba,   ï ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ.  ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʣʣʠʧʩʘ, ʟʜʝʩʴ ʥʝ ʥʘʢʣʘʜʳʚʘʝʪʩʷ 

ʫʩʣʦʚʠʝ ba> , ʪʦ ʝʩʪʴ, ʟʥʘʯʝʥʠʝ çʘè ʤʦʞʝʪ ʙʳʪʴ ʠ ʤʝʥʴʰʝ, ʯʝʤ çʙʵè. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʜʦʚʦʣʴʥʦ ʥʝʦʞʠʜʘʥʥʦé ï  ʫʨʘʚʥʝʥʠʝ çʰʢʦʣʴʥʦʡè ʛʠʧʝʨʙʦʣʳ 
x

y
1
=  

ʠ ʙʣʠʟʢʦ ʥʝ ʥʘʧʦʤʠʥʘʝʪ ʢʘʥʦʥʠʯʝʩʢʫʶ ʟʘʧʠʩʴ. ʅʦ ʵʪʘ ʟʘʛʘʜʢʘ ʥʘʩ ʝʱʸ ʧʦʜʦʞʜʸʪ, ʘ ʧʦʢʘ 

ʨʘʩʢʠʥʝʤ ʥʘ ʵʢʨʘʥʝ ʩʚʦʝʛʦ ʚʦʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ 
x

y
1
= é. ʂʘʢʠʝ ʤʳʩʣʠ? 

ʋ ʛʠʧʝʨʙʦʣʳ ʜʚʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʚʝʪʚʠ. 

ʋ ʛʠʧʝʨʙʦʣʳ ʜʚʝ ʘʩʠʤʧʪʦʪʳ. 

ʅʝʧʣʦʭʦʡ ʧʨʦʛʨʝʩʩ! ɼʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʣʶʙʘʷ ʛʠʧʝʨʙʦʣʘ, ʠ ʩʝʡʯʘʩ ʚʳ ʩ 

ʥʝʧʦʜʜʝʣʴʥʳʤ ʚʦʩʭʠʱʝʥʠʝʤ ʟʘʛʣʷʥʝʤ ʚ ʜʝʢʦʣʴʪʝ ʵʪʦʡ ʣʠʥʠʠ:  
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ʇʦʩʪʨʦʠʪʴ ʛʠʧʝʨʙʦʣʫ, ʟʘʜʘʥʥʫʶ ʫʨʘʚʥʝʥʠʝʤ 2045 22 =- yx  

ʈʝʰʝʥʠʝ: ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ ʧʨʠʚʝʜʸʤ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ 

1
2

2

2

2

=-
b

y

a

x
. ʇʦʞʘʣʫʡʩʪʘ, ʟʘʧʦʤʥʠʪʝ ʪʠʧʦʚʦʡ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ. ʉʧʨʘʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʣʫʯʠʪʴ çʝʜʠʥʠʮʫè, ʧʦʵʪʦʤʫ ʦʙʝ ʯʘʩʪʠ ʠʩʭʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʝʣʠʤ ʥʘ 20: 

1
20
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20
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20

20

20

45

22

22
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=
-

yx

yx

 

ɿʜʝʩʴ ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʦʙʝ ʜʨʦʙʠ, ʥʦ ʪʝʭʥʠʯʝʩʢʠ ʛʨʘʤʦʪʥʝʝ ʩʜʝʣʘʪʴ ʢʘʞʜʫʶ ʠʟ ʥʠʭ 

ʪʨʸʭʵʪʘʞʥʦʡ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʐʢʦʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ): 

é 

 

ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʧʨʦʚʝʩʪʠ ʩʦʢʨʘʱʝʥʠʝ: 

1
54

22

=-
yx

 

ɺʳʜʝʣʷʝʤ ʢʚʘʜʨʘʪʳ ʚ ʟʥʘʤʝʥʘʪʝʣʷʭ: 

1
)5(2 2

2

2

2

=-
yx

 

ɻʦʪʦʚʦ. 
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ʇʦʯʝʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʫʯʰʝ ʧʨʦʚʦʜʠʪʴ ʠʤʝʥʥʦ ʪʘʢ? ɺʝʜʴ ʜʨʦʙʠ ʣʝʚʦʡ ʯʘʩʪʠ 

1
20

4

20

5 22

=-
yx

 ʤʦʞʥʦ ʩʨʘʟʫ ʩʦʢʨʘʪʠʪʴ ʠ ʧʦʣʫʯʠʪʴ 1
54

22

=-
yx

. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʥʝʤʥʦʛʦ ʧʦʚʝʟʣʦ: ʯʠʩʣʦ 20 ʜʝʣʠʪʩʷ ʠ ʥʘ 4 ʠ ʥʘ 5. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʣʫ-

ʯʠʪʩʷ ʯʪʦ-ʥʠʙʫʜʴ ʚʨʦʜʝ é ʠ ʙʝʟ 3-ʛʦ ʵʪʘʞʘ ʥʝ ʦʙʦʡʪʠʩʴ: 1
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ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʧʣʦʜʦʤ ʥʘʰʠʭ ʪʨʫʜʦʚ ï ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ  1
)5(2 2

2

2

2

=-
yx

: 

ü ʂʘʢ ʧʦʩʪʨʦʠʪʴ ʛʠʧʝʨʙʦʣʫ? 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʧʦʩʪʨʦʝʥʠʶ ʛʠʧʝʨʙʦʣʳ ï ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʘʣʛʝʙʨʘʠʯʝ-

ʩʢʠʡ. ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʯʝʨʯʠʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʮʠʨʢʫʣʷ ʷ ʙʳ ʜʘʞʝ ʩʢʘʟʘʣ 

ʫʪʦʧʠʯʥʦ, ʧʦʵʪʦʤʫ ʛʦʨʘʟʜʦ ʚʳʛʦʜʥʝʝ ʚʥʦʚʴ ʧʨʠʚʣʝʯʴ ʥʘ ʧʦʤʦʱʴ ʥʝʭʠʪʨʳʝ ʨʘʩʯʸʪʳ.  

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ (ʯʠʪʘʡʪʝ ʠ ʩʤʦʪʨʠʪʝ ʥʘ 

ʯʝʨʪʸʞ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ): 

1) ʉʥʘʯʘʣʘ ʥʘʭʦʜʠʤ ʘʩʠʤʧʪʦʪʳ. ɽʩʣʠ ʛʠʧʝʨʙʦʣʘ ʟʘʜʘʥʘ ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ 

1
2

2

2

2

=-
b

y

a

x
, ʪʦ ʝʸ ʘʩʠʤʧʪʦʪʘʤʠ ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʝ é. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ:  

xyxy
2

5
,

2

5
-== . ɼʘʥʥʳʡ ʧʫʥʢʪ ʦʙʷʟʘʪʝʣʝʥ! ʕʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʯʝʨ-

ʪʝʞʘ, ʠ ʙʫʜʝʪ ʛʨʫʙʦʡ ʦʰʠʙʢʦʡ, ʝʩʣʠ ʚʝʪʚʠ ʛʠʧʝʨʙʦʣʳ çʚʳʣʝʟʫʪè ʟʘ ʩʚʦʠ ʘʩʠʤʧʪʦʪʳ. 

2) ʊʝʧʝʨʴ ʥʘʭʦʜʠʤ ʜʚʝ ʚʝʨʰʠʥʳ ʛʠʧʝʨʙʦʣʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ 

ʚ ʪʦʯʢʘʭ )0;(),0;( 21 aAaA - . ɺʳʚʦʜʠʪʩʷ ʵʣʝʤʝʥʪʘʨʥʦ: ʝʩʣʠ 0=y , ʪʦ ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝ-

ʥʠʝ 1
2

2

2

2

=-
b

y

a

x
 ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 1

2

2

=
a

x
, ʦʪʢʫʜʘ ʠ ʩʣʝʜʫʝʪ, ʯʪʦ axaxax -==Ý= ,22 . 

ʅʘʰʘ ʛʠʧʝʨʙʦʣʘ ʠʤʝʝʪ ʚʝʨʰʠʥʳ )0;2(),0;2( 21 -AA  

3) ʀʱʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʦʯʢʠ. ʆʙʳʯʥʦ ʭʚʘʪʘʝʪ ʜʚʫʭ-ʪʨʸʭ. ɺ ʢʘʥʦʥʠʯʝʩʢʦʤ ʧʦʣʦ-

ʞʝʥʠʠ ʛʠʧʝʨʙʦʣʘ ʩʠʤʤʝʪʨʠʯʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʠ ʦʙʝʠʭ ʢʦʦʨʜʠʥʘʪʥʳʭ 

ʦʩʝʡ, ʧʦʵʪʦʤʫ ʚʳʯʠʩʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʚʝʩʪʠ ʜʣʷ 1-ʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʯʝʪʚʝʨʪʠ. ʄʝʪʦʜʠʢʘ 

ʪʦʯʥʦ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʣʣʠʧʩʘ. ʀʟ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ 

1
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yx

 ʥʘ ʯʝʨʥʦʚʠʢʝ ʚʳʨʘʞʘʝʤ: 
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xy

 

ʠ ʫʨʘʚʥʝʥʠʝ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʜʚʝ ʬʫʥʢʮʠʠ: 

)4(5
2

1 2-= xy  ï ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʭʥʠʝ ʜʫʛʠ ʛʠʧʝʨʙʦʣʳ (ʪʦ, ʯʪʦ ʥʘʤ ʥʘʜʦ); 

)4(5
2

1 2--= xy  ï ʦʧʨʝʜʝʣʷʝʪ ʥʠʞʥʠʝ ʜʫʛʠ ʛʠʧʝʨʙʦʣʳ. 
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ʅʘʧʨʘʰʠʚʘʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʪʦʯʝʢ ʩ ʘʙʩʮʠʩʩʘʤʠ 4,3 == xx : 
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4) ʀʟʦʙʨʘʟʠʤ ʘʩʠʤʧʪʦʪʳ xyxy
2

5
,

2

5
-== , ʚʝʨʰʠʥʳ )0;2(),0;2( 21 -AA , ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ 21, CC  ʠ ʩʠʤʤʝʪʨʠʯʥʳʝ ʠʤ ʪʦʯʢʠ ʚ ʜʨʫʛʠʭ ʢʦʦʨʜʠʥʘʪʥʳʭ ʯʝʪʚʝʨʪʷʭ. ɸʢʢʫ-

ʨʘʪʥʦ ʩʦʝʜʠʥʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʦʯʢʠ ʫ ʢʘʞʜʦʡ ʚʝʪʚʠ ʛʠʧʝʨʙʦʣʳ: 

ʊʝʭʥʠʯʝʩʢʘʷ ʪʨʫʜʥʦʩʪʴ  

ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩ ʠʨʨʘʮʠʦʥʘʣʴ-

ʥʳʤ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

1,12
2

5
º , ʥʦ ʵʪʦ ʚʧʦʣʥʝ ʧʨʝʦʜʦʣʠ-

ʤʘʷ ʧʨʦʙʣʝʤʘ. 

ʆʪʨʝʟʦʢ é ʥʘʟʳʚʘʶʪ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʡ ʦʩʴʶ ʛʠʧʝʨʙʦʣʳ; 

ʏʠʩʣʦ é ʥʘʟʳʚʘʶʪ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʡ ʧʦʣʫʦʩʴʶ ʛʠʧʝʨʙʦʣʳ;  

ʯʠʩʣʦ ... ï ʤʥʠʤʦʡ ʧʦʣʫʦʩʴʶ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ: 421 =AA , 

5,2 == ba , ʠ, ʦʯʝʚʠʜʥʦ, ʝʩʣʠ ʛʠ-

ʧʝʨʙʦʣʫ ʧʦʚʝʨʥʫʪʴ ʚʦʢʨʫʛ ʮʝʥʪʨʘ 

ʩʠʤʤʝʪʨʠʠ ʠ / ʠʣʠ ʧʝʨʝʤʝʩʪʠʪʴ, ʪʦ 

ʵʪʠ ʟʥʘʯʝʥʠʷ ʥʝ ʠʟʤʝʥʷʪʩʷ. 

 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʧʝʨʙʦʣʳ 

ʋ ʛʠʧʝʨʙʦʣʳ, ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʫ ʵʣʣʠʧʩʘ, ʝʩʪʴ ʜʚʝ ʦʩʦʙʝʥʥʳʝ ʪʦʯʢʠ 21, FF , ʢʦʪʦ-

ʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʬʦʢʫʩʘʤʠ.  

ʅʝ ʛʦʚʦʨʠʣ, ʥʦ ʥʘ ʚʩʷʢʠʡ ʩʣʫʯʘʡ, ʚʜʨʫʛ ʢʪʦ ʥʝʚʝʨʥʦ ʧʦʥʠʤʘʝʪ: ʮʝʥʪʨ ʩʠʤʤʝʪʨʠʠ 

ʠ ʪʦʯʢʠ ʬʦʢʫʩʘ, ʨʘʟʫʤʝʝʪʩʷ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʪ ʢʨʠʚʳʤ. 

ʆʙʱʘʷ ʢʦʥʮʝʧʮʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʞʝ ʧʦʭʦʞʘ: 

ɻʠʧʝʨʙʦʣʦʡ ʥʘʟʳʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʪʦʯʝʢ ʧʣʦʩʢʦʩʪʠ, ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʨʘʟʥʦʩʪʠ  ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪ ʜʚʫʭ ʜʘʥʥʳʭ ʪʦʯʝʢ 21, FF  ï ʝʩʪʴ ʚʝʣʠ-

ʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ, ʨʘʚʥʘʷ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʜʘʥʥʦʡ ʛʠʧʝʨʙʦʣʳ: a2 . ʇʨʠ 

ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʦʢʫʩʘʤʠ ʧʨʝʚʦʩʭʦʜʠʪ ʜʣʠʥʫ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʦʩʠ: aFF 221 > . 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ M  ʛʠʧʝʨʙʦʣʳ ʤʦʜʫʣʴ ʨʘʟʥʦʩʪʠ ʨʘʩʩʪʦʥ̫ʠʡ 

aMFMF 221 =-  ï ʝʩʪʴ ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ, ʨʘʚʥʘʷ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ 

éʥʝ ʦʯʝʥʴ ʧʦʥʷʪʥʦ? ï ʩʝʡʯʘʩ ʧʦʧʨʘʚʠʤ! 

http://mathprofi.com/knigi_i_kursy/angem.html
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ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʩʠʥʷʷ ʪʦʯʢʘ );( yxM   çʝʟʜʠʪè ʧʦ ʧʨʘʚʦʡ ʚʝʪʚʠ ʛʠʧʝʨʙʦʣʳ: 

ï ʪʘʢ ʚʆʪ, ʛʜʝ ʙʳ ʤʳ ʥʠ 

ʥʘʭʦʜʠʣʠʩʴ, ʤʦʜʫʣʴ ʨʘʟʥʦʩʪʠ 

ʤʝʞʜʫ ʜʣʠʥʘʤʠ ʦʪʨʝʟʢʦʚ 

MFMF 21 ,  ʨʘʚʝʥ ʨʘʩʩʪʦʷʥʠʶ 

ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʛʠʧʝʨʙʦʣʳ:  

é 

ɽʩʣʠ ʪʦʯʢʫ M  çʧʝʨʝʢʠ-

ʥʫʪʴè ʥʘ ʣʝʚʫʶ ʚʝʪʚʴ ʠ ʧʝʨʝ-

ʤʝʱʘʪʴ ʝʸ ʪʘʤ, ʪʦ ʜʘʥʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʦʩʪʘʥʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 

ʄʦʜʫʣʴ ʥʫʞʝʥ ʧʦ ʪʦʡ 

ʧʨʠʯʠʥʝ, ʯʪʦ ʨʘʟʥʦʩʪʴ ʜʣʠʥ 

MFMF 21 -  ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʪʘʢ ʠ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʡ. ɼʣʷ ʣʶʙʦʡ ʪʦʯʢʠ ʧʨʘ-

ʚʦʡ ʚʝʪʚʠ 021 <- MFMF  (ʪʘʢ 

ʢʘʢ  ʦʪʨʝʟʦʢ MF1  ʢʦʨʦʯʝ ʦʪʨʝʟ-

ʢʘ MF2 ). ɼʣʷ ʣʶʙʦʡ ʪʦʯʢʠ M  

ʣʝʚʦʡ ʚʝʪʚʠ ʩʠʪʫʘʮʠʷ ʨʦʚʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʠ 021 >- MFMF . ɹʦʣʝʝ ʪʦʛʦ, ʚʚʠʜʫ ʦʯʝʚʠʜʥʦʛʦ ʩʚʦʡʩʪʚʘ ʤʦʜʫʣʷ 

MFMFMFMF 1221 -=-  ï ʙʝʟ ʨʘʟʥʠʮʳ, ʯʪʦ ʠʟ ʯʝʛʦ ʚʳʯʠʪʘʪʴ. 

ʋʜʦʩʪʦʚʝʨʠʤʩʷ, ʯʪʦ ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʤʦʜʫʣʴ ʵʪʦʡ ʨʘʟʥʦʩʪʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʘʚʝʥ 

ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ 21, AA . ʄʳʩʣʝʥʥʦ ʧʦʤʝʩʪʠʪʝ ʪʦʯʢʫ );( yxM  ʚ ʧʨʘʚʫʶ ʚʝʨ-

ʰʠʥʫ ʛʠʧʝʨʙʦʣʳ )( 1A . ʊʦʛʜʘ: 

aMFMF 2445121 ==-=-=- , ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʨʠʪʴ. 

ʏʫʪʴ, ʢʦʥʝʯʥʦ, ʚʩʸ ʟʘʥʷʪʥʝʝ, ʯʝʤ ʩ ʵʣʣʠʧʩʦʤ, ʥʦ ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʦ. ɽʩʣʠ ʯʪʦ-ʪʦ 

ʦʩʪʘʣʦʩʴ ʥʝʜʦʧʦʥʷʪʳʤ, ʪʦ ʚʜʫʤʯʠʚʦ ʧʝʨʝʯʠʪʘʡʪʝ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʘʙʟʘʮʳ ʩʥʦʚʘ. 

ü ʌʦʢʫʩʳ ʠ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʛʠʧʝʨʙʦʣʳ 

ɺʚʠʜʫ ʥʝʨʘʚʝʥʩʪʚʘ aFF 221 > , ʬʦʢʫʩʳ ʛʠʧʝʨʙʦʣʳ ʣʝʞʘʪ çʚʥʫʪʨʠè ʝʸ ʚʝʪʚʝʡ ʠ ʪʦʣʴ-

ʢʦ ʪʘʤ. ʂʦʦʨʜʠʥʘʪʳ ʬʦʢʫʩʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɽʩʣʠ ʛʠʧʝʨʙʦʣʘ ʟʘʜʘʥʘ ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ 1
2

2

2

2

=-
b

y

a

x
, ʪʦ ʈɸʉʉʊʆʗʅʀɽ ʦʪ 

ʮʝʥʪʨʘ ʩʠʤʤʝʪʨʠʠ )0;0(O  ʜʦ ʢʘʞʜʦʛʦ ʠʟ ʬʦʢʫʩʦʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

22 bac += , ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʦʢʫʩʳ ʠʤʝʶʪ ʢʦʦʨʜʠʥʘʪʳ é. 

ɼʣʷ ʥʘʰʝʡ ʛʠʧʝʨʙʦʣʳ 3954)5(2:1
)5(2

22

2

2

2

2

==+=+==- c
yx

, ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ: é (ʩʤ. ʨʠʩ. ʚʳʰʝ). 

ɽʩʣʠ ʛʠʧʝʨʙʦʣʫ ʧʝʨʝʤʝʩʪʠʪʴ / ʧʦʚʝʨʥʫʪʴ, ʪʦ ʬʦʢʫʩʳ, ʝʩʪʝʩʪʚʝʥʥʦ, ʤʠʛʨʠʨʫʶʪ ʚʤʝ-

ʩʪʝ ʩ ʥʝʡ ʠ ʠʭ ʢʦʦʨʜʠʥʘʪʳ ʠʟʤʝʥʷʪʩʷ. 

http://mathprofi.com/knigi_i_kursy/angem.html
http://mathprofi.ru/goryachie_formuly.pdf
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ʕʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʛʠʧʝʨʙʦʣʳ ʥʘʟʳʚʘʶʪ ʦʪʥʦʰʝʥʠʝ 
a

c
=e . 

ʊʘʢ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʜʦ ʬʦʢʫʩʘ ʙʦʣʴʰʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʮʝʥʪʨʘ ʜʦ ʚʝʨʰʠʥʳ: 

ac> , ʪʦ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʛʠʧʝʨʙʦʣʳ ʚʩʝʛʜʘ ʙʦʣʴʰʝ çʝʜʠʥʠʮʳè: 1>e . 

ɼʣʷ ʥʘʰʝʛʦ ʧʨʠʤʝʨʘ: 
2

3
==

a

c
e . 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʣʠʧʩʦʤ, ʟʘʬʠʢʩʠʨʫʡʪʝ ʟʥʘʯʝʥʠʝ 2=a  ʠ ʧʨʦʚʝʜʠʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʳʡ ʘʥʘʣʠʟ ʠ ʧʨʦʚʝʨʢʫ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʚ: 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʚʝʪʚʠ ʛʠʧʝʨʙʦʣʳ çʨʘʩʧʨʷʤʣʷʶʪʩè̫ ʢ ʦʩʠ 

OY. ɺ ʧʨʝʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ¤­e  ʦʥʠ ʩʪʨʝʤʷʪʩʷ ʟʘʥʷʪʴ ʧʦʣʦʞʝʥʠʝ ʜʚʫʭ ʧʨʷʤʳʭ, ʧʨʦʭʦ-

ʜʷʱʠʭ ʯʝʨʝʟ ʪʦʯʢʠ 21, AA  ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʦʨʜʠʥʘʪ. 

ɽʩʣʠ ʞʝ ʟʥʘʯʝʥʠʝ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʝʜʠʥʠʮʝ, ʪʦ ʚʝʪʚʠ ʛʠʧʝʨ-

ʙʦʣʳ çʩʧʣʶʱʠʚʘʶʪʩʷè ʢ ʦʩʠ OX . 

ü ʈʘʚʥʦʩʪʦʨʦʥʥʷʷ ʛʠʧʝʨʙʦʣʘ 

ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʛʠʧʝʨʙʦʣʘ ʩ ʨʘʚʥʳʤʠ ʧʦʣʫʦʩʷʤʠ, ʪʘʢʫʶ ʛʠʧʝʨʙʦʣʫ 

ʥʘʟʳʚʘʶʪ ʨʘʚʥʦʩʪʦʨʦʥʥʝʡ. ɽʩʣʠ ab= , ʪʦ ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 1
2

2

2

2

=-
b

y

a

x
 ʟʘʤʝʪʥʦ 

ʫʧʨʦʱʘʝʪʩʷ: 
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2

1 ayx
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a

x
=-Ý=-  

ʘ ʚʤʝʩʪʝ ʩ ʥʠʤ ʫʧʨʦʱʘʶʪʩʷ ʠ ʫʨʘʚʥʝʥʠʷ ʘʩʠʤʧʪʦʪ: 

xyx
a

a
yx

a

b
y

xyx
a

a
yx

a

b
y

-=Ý-=Ý-=

=Ý=Ý=

 

ʇʨʷʤʳʝ xyxy -== ,  ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʠ çʩʧʨʘʚʝʜʣʠʚʦè ʜʝʣʷʪ ʢʦ-

ʦʨʜʠʥʘʪʥʫʶ ʧʣʦʩʢʦʩʪʴ ʥʘ 4 ʦʜʠʥʘʢʦʚʳʝ ʯʘʩʪʠ, ʚ ʜʚʫʭ ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʚʝʪʚʠ ʢʨʠʚʦʡ. 

ʆʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʨʘʚʥʦʩʪʦʨʦʥʥʷʷ ʛʠʧʝʨʙʦʣʘ çʠʜʝʘʣʴʥʦ ʩʣʦʞʝʥʘè, ʪʦ ʝʩʪʴ ʠ ʥʝ ʨʘʩʪʷʥʫʪʘ ʠ 

ʥʝ ʩʧʣʶʱʝʥʘ. 

ʊʘʢ ʢʘʢ ab= , ʪʦ é, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʣʶʙʦʡ ʨʘʚʥʦʩʪʦʨʦʥʥʝʡ ʛʠʧʝʨ-

ʙʦʣʳ ʨʘʚʝʥ: 2
2
===

a

a

a

c
e . 

ʇʨʝʜʣʘʛʘʶ ʟʘʢʨʝʧʠʪʴ ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʤʠʥʠʘʪʶʨʥʦʡ ʟʘʜʘʯʝʡ: 

ɿʘʜʘʯʘ 100 

ʇʦʩʪʨʦʠʪʴ ʛʠʧʝʨʙʦʣʫ 122 =-yx  ʠ ʥʘʡʪʠ ʝʸ ʬʦʢʫʩʳ. 

ʀ ʷ ʧʦʟʜʨʘʚʣʷʶ ʚʘʩ ʩ ʶʙʠʣʝʡʥʦʡ ʟʘʜʘʯʝʡ! ʈʝʰʝʥʠʝ ʠ ʯʝʨʪʸʞ ʚ ʢʦʥʮʝ ʢʥʠʛʠ. 

ʅʘʯʥʸʤ ʪʨʝʚʦʞʠʪʴ ʙʝʟʟʘʙʦʪʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʘʰʝʡ ʢʨʠʚʦʡ: 

http://mathprofi.com/knigi_i_kursy/angem.html
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ü ʇʦʚʦʨʦʪ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ʠ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʛʠʧʝʨʙʦʣʳ 

ɺʝʨʥʸʤʩʷ ʢ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʛʠʧʝʨʙʦʣʝ 1
)5(2 2
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yx

. ʏʪʦ ʧʨʦʠʟʦʡʜʸʪ, ʝʩʣʠ ʚ 

ʧʦʣʫʯʝʥʥʦʤ ʫʨʘʚʥʝʥʠʠ  ʧʦʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ ʧʦʣʫʦʩʝʡ: 1
2)5(

2

2

2

2

=-
yx

? ɼʣʷ ʵʣʣʠʧʩʘ ʜʘʥʥʳʡ 

ʪʨʶʢ ʦʟʥʘʯʘʣ ʧʦʚʦʨʦʪ ʥʘ 90 ʛʨʘʜʫʩʦʚ. ʅʦ ʟʜʝʩʴ ʚʩʸ ʠʥʘʯʝ! ʋʨʘʚʥʝʥʠʝ 1
2)5(

2

2
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2
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yx

 ʦʧʨʝ-

ʜʝʣʷʝʪ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʫʶ ʛʠʧʝʨʙʦʣʫ. ʅʫ, ʭʦʪʷ ʙʳ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʠʥʳʝ ʚʝʨʠh-

ʥ :r )0;5(),0;5( 21 -AA . 

 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʝ é, ʢʦʪʦʨʦʝ, ʦʯʝʚʠʜʥʦ, ʪʦʞʝ ʟʘʜʘʸʪ ʛʠʧʝʨʙʦʣʫ. ʆʜʥʘ-

ʢʦ ʠ ʦʥʦ ʥʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʷ ʢ ʠʩʭʦʜʥʦʤʫ ʫʨʘʚʥʝʥʠʶ! ʕʪʦ ʧʨʝʜʳʜʫʱʘʷ ʛʠʧʝʨʙʦʣʘ, ʧʦ-

ʚʸʨʥʫʪʘʷ ʥʘ 90 ʛʨʘʜʫʩʦʚ, ʩ ʚʝʨʰʠʥʘʤʠ )5;0(),5;0( 21 -AA  ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ. 

 

ʀ, ʥʘʢʦʥʝʮ, ʦʩʪʘʚʰʠʡʩʷ ʯʝʪʚʸʨʪʳʡ ʩʣʫʯʘʡ 1
2)5(

2

2

2

2

=+-
yx

 ʟʘʜʘʸʪ ʥʘʰʫ ʛʠʧʝʨʙʦʣʫ 

1
)5(2 2

2

2

2

=-
yx

, ʧʦʚʸʨʥʫʪʫʶ ʥʘ 90 ʛʨʘʜʫʩʦʚ. ʂʘʢ ʙʳʪʴ, ʝʩʣʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝ ʚʩʪʨʝ-

ʪʠʣʘʩʴ ʪʘʢʘʷ ʥʝʢʘʥʦʥʠʯʝʩʢʘʷ ʟʘʧʠʩʴ?  

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʪʨʦʠʪʴ ʢʨʠʚʫʶ, ʪʦ ʩʪʨʦʠʤ ʝʸ ʠʤʝʥʥʦ ʚ ʪʘʢʦʤ, ʥʝʢʘʥʦ-

ʥʠʯʝʩʢʦʤ ʚʠʜʝ. ʕʪʦ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦ. ʋʨʘʚʥʝʥʠʷ ʘʩʠʤʧʪʦʪ ʛʠʧʝʨʙʦʣʳ 1
2)5(

2

2

2

2

=+-
yx

 

ʦʙʣʘʜʘʶʪ ʦʙʨʘʪʥʳʤʠ ʫʛʣʦʚʳʤʠ ʢʦɻ ʬʬʠʮʠʝʥʪʘʤʠ: é. 

ʇʦʩʢʦʣʴʢʫ ʦʩʠ çʧʦʤʝʥʷʣʠʩʴ ʨʦʣʷʤʠè, ʪʦ ʚʝʨʰʠʥʳ ʙʫʜʫʪ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʩʠ ʦʨ-

ʜʠʥʘʪ ʚ ʪʦʯʢʘʭ )2;0(),2;0( 21 -AA . ɺʳʨʘʟʠʤ ʚʝʨʭʥʶʶ ʚʝʪʚʴ ʛʠʧʝʨʙʦʣʳ: 

5

5
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ʠ ʥʘʡʜʸʤ ʥʝʩʢʦʣʴʢʦ ʜʦʧʦʣʥʠ-

ʪʝʣɹʥʳʭ ʪʦʯʝʢ: 

.3,35
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yxC

yxC

yxC

 ʆʪʤʝʪʠʤ ʥʘ ʯʝʨʪʝʞʝ ʥʘʡʜʝʥ-

ʥʳʝ ʪʦʯʢʠ, ʩʠʤʤʝʪʨʠʯʥʳʝ ʠʤ ʪʦʯʢʠ ʠ 

ʘʢʢʫʨʘʪʥʦ ʩʦʝʜʠʥʠʤ ʠʭ ʣʠʥʠʷʤʠ. 

ʇʦʤʠʤʦ ʛʝʦʤʝʪʨʠʠ, ʧʦʭʦʞʠʝ ʛʨʘʬʠ-

ʢʠ ʪʨʝʙʫʝʪʩʷ ʩʪʨʦʠʪʴ ʚ ʥʝʢʦʪʦʨʳʭ 

ʟʘʜʘʯʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 
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ʕʪʦ ʪʦ, ʯʪʦ ʢʘʩʘʝʤʦ ʧʦʩʪʨʦʝʥʠʷ. ɽʩʣʠ ʞʝ ʧʦ ʫʩʣʦʚʠʶ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʬʦʢʫʩʳ, ʵʢʩ-

ʮʝʥʪʨʠʩʠʪʝʪ ʠ ʪ.ʜ., ʪʦ ʫʨʘʚʥʝʥʠʝ 1
2)5(

2

2

2

2

=+-
yx

 ʣʫʯʰʝ ʧʨʠʚʝʩʪʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ. 

ʅʘʧʦʤʠʥʘʶ, ʯʪʦ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. ʉʧʦʩʦʙ ʧʝʨʚʳʡ, çʯʘʡʥʠʢʦʚʩʢʠʡè: 

ʧʦʚʝʨʥʸʤ ʛʠʧʝʨʙʦʣʫ ʥʘ 090  ʠ ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʚʠʜʝ: é.  

 

ʉʧʦʩʦʙ ʚʪʦʨʦʡ, ʩʪʨʦʛʠʡ: ʧʝʨʝʡʜʸʤ ʢ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ YXO
~~
, ʢʦʪʦʨʘʷ ʧʦʣʫʯʝʥʘ 

ʧʦʚʦʨʦʪʦʤ ʩʠʩʪʝʤʳ OXY ʥʘ 2p  ʨʘʜʠʘʥ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʠ ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ 

ʛʠʧʝʨʙʦʣʳ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ: é. 

ʇʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʛʠʧʝʨʙʦʣʳ ʜʦʩʪʘʚʣʷʝʪ ʟʘʤʝʪʥʦ ʙʦʣʴʰʝ ʭʣʦʧʦʪ, ʯʝʤ ʪʘʢʦʚʦʡ 

ʫ ʵʣʣʠʧʩʘ. ʅʦ ʫʨʘʚʥʝʥʠʝ ʧʦʭʦʞʝ:  é ï ʦʥʦ ʟʘʜʘʸʪ ʛʠʧʝʨʙʦʣʫ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʧʦʣʫʦʩʴʶ 

çʘè, ʤʥʠʤʦʡ ʧʦʣʫʦʩʴʶ çʙʵè ʠ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ );(
~

00 yxO . 

ʊʘʢ, ʛʠʧʝʨʙʦʣʘ é ʠʤʝʝʪ ʮʝʥʪʨ ʩʠʤʤʝʪʨʠʠ ʚ ʪʦʯʢʝ )1;1(
~
-O . ɸʩʠʤʧʪʦʪʳ, ʩʘʤʦ ʩʦ-

ʙʦʡ, ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʚʤʝʩʪʝ ʩ ʛʠʧʝʨʙʦʣʦʡ, ʠʭ ʫʨʘʚʥʝʥʠʷ ʦʪʳʩʢʠʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

1
2

5

2

5
)1(

2

5
1)( 00 --=Ý-=+Ý-=- xyxyxx

a

b
yy , 

1
2

5

2

5
)1(

2

5
1)( 00 -+-=Ý--=+Ý--=- xyxyxx

a

b
yy . 

ʇʦʣʫʦʩʠ 5,2 == ba  ʠ ʨʘʩ-

ʩʪʦʷʥʠʝ ʦʪ ʬʦʢʫʩʦʚ ʜʦ ʮʝʥʪʨʘ ʩʠʤ-

ʤʝʪʨʠʠ 3=c  ʦʩʪʘʣʠʩʴ ʧʨʝʞʥʠʤʠ, ʘ 

ʚʦʪ ʢʦʦʨʜʠʥʘʪʳ ʬʦʢʫʩʦʚ ʠʟʤʝʥʠʣʠʩʴ 

ʩ ʫʯʸʪʦʤ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ: 

)1;2(),1;4(

)1;13(),1;13(

...

21

21

---

-+--+

FF

FF  

ɽʩʣʠ ʫʨʘʚʥʝʥʠʝ 1
)5(

)1(

2

)1(
2

2

2

2

=
+

-
- yx

 

ʥʫʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠ-

ʜʫ, ʪʦ ʩʧʦʩʦʙʳ ʘʥʘʣʦʛʠʯʥʳ: 

 ʧʦ çʯʘʡʥʠʢʦʚʩʢʠè:  ʦʩʫʝɦ-

ʩʪʚʠʤ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʛʠʧʝʨʙʦ-

ʣʳ ʚ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ  ʠ ʟʘʧʠʰʝʤ ʝʸ 

ʫʨʘʚʥʝʥʠʝ  ʚ ʚʠʜʝ 1
)5(2 2

2

2

2

=-
yx

; 

ʠ ʧʦ ʩʪʨʦʛʦʩʪʠ: ʦʩʫʱʝʩʪʚʠʤ 

ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ OXY ʚ ʪʦʯʢʫ )1;1(
~
-O  ʠ ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ 

ʛʠʧʝʨʙʦʣʳ ʚ ʩʠʩʪʝʤʝ YXO
~~~

: 1
)5(

~

2

~

2

2

2

2

=-
yx

. 
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3.5. ʇʘʨʘʙʦʣʘ ʠ ʝʸ ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

ʉʚʝʨʰʠʣʦʩʴ! ʆʥʘ ʩʘʤʘʷ. ɻʦʪʦʚʘʷ ʨʘʩʢʨʳʪʴ ʥʝʤʘʣʦ ʪʘʡʥ. ʂʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

ʧʘʨʘʙʦʣʳ ʠʤʝʝʪ ʚʠʜ é, ʛʜʝ 0>p  ï ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. ʅʝʪʨʫʜʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʚ ʩʚʦʸʤ 

ʩʪʘʥʜʘʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʘʨʘʙʦʣʘ çʣʝʞʠʪ ʥʘ ʙʦʢʫè ʠ ʝʸ ʚʝʨʰʠʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʝ ʢʦʦʨ-

ʜʠʥʘʪ. ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʷ pxy 2=  ʟʘʜʘʸʪ ʚʝʨʭʥʶʶ ʚʝʪʚʴ ʜʘʥʥʦʡ ʣʠʥʠʠ, ʘ ʬʫʥʢʮʠʷ 

pxy 2-=  ï ʥʠʞʥʶʶ ʚʝʪʚʴ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʘʨʘʙʦʣʘ ʩʠʤʤʝʪʨʠʯʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ OX . 

ʉʦʙʩʪʚʝʥʥʦ, ʯʝʛʦ ʧʘʨʠʪʴʩʷ: 

ü ʇʦʩʪʨʦʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʠʝ, ʬʦʢʫʩʳ, ʜʠʨʝʢʪʨʠʩʘ, ɻ ʢʩʮʝʥʪʨʠʩʠʪʝʪ 

ʈʘʟʙʝʨʸʤ ʚʩʸ ʚ ʦʜʥʦʡ ʟʘʜʘʯʝ: 

ɿʘʜʘʯʘ 101 

ʇʦʩʪʨʦʠʪʴ ʧʘʨʘʙʦʣʫ xy 42=  

ʈʝʰʝʥʠʝ: ʚʝʨʰʠʥʘ ʧʘʨʘʙʦʣʳ ʦʯʝʚʠʜʥʘ, ʥʘʡʜʸʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʦʯʢʠ. ʋʨʘʚʥʝʥʠʝ 

xxy 24 ==  ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʭʥʶʶ ʜʫʛʫ ʧʘʨʘʙʦʣʳ, ʫʨʘʚʥʝʥʠʝ xy 2-=  ï ʥʠʞʥʶʶ ʜʫʛʫ. 

ɺʳʯʠʩʣʝʥʠʷ ʫʜʦʙʥʦ ʧʨʦʚʝʩʪʠ çʧʦʜ ʦʜʥʦʡ ʛʨʝʙʸʥʢʦʡè xy 2°= : 

é 

ʆʪʤʝʯʘʝʤ ʥʘʡʜʝʥʥʳʝ ʪʦʯʢʠ ʥʘ ʯʝʨʪʝʞʝ ʠ ʘʢʢʫʨʘʪʥʦ ʩʦʝʜʠʥʷʝʤ ʠʭ ʣʠʥʠʝʡ: 

ʇʘʨʘʙʦʣʦʡ ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʞʝ-

ʩʪʚʦ ʚʩʝʭ ʪʦʯʝʢ ʧʣʦʩʢʦʩʪʠ, ʨʘʚʥʦʫʜʘ-

ʣʸʥʥʳʭ ʦʪ ʜʘʥʥʦʡ ʪʦʯʢʠ F  ʠ ʜʘʥʥʦʡ 

ʧʨʷʤʦʡ d , ʥʝ ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯ-

ʢʫ F .  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʙʦʣʳ ʧʦʥʠʤʘ-

ʝʪʩʷ ʝʱʸ ʧʨʦʱʝ, ʯʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʣɻ-

ʣʠʧʩʘ ʠ ʛʠʧʝʨʙʦʣʳ. ɼʣʷ ʣʶʙʦʡ ʪʦʯʢʠ 

);( yxM  ʧʘʨʘʙʦʣʳ ʜʣʠʥʘ ʦʪʨʝʟʢʘ FM  

(ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʬʦʢʫʩʘ) ʨʘʚʥʘ 

ʜʣʠʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ MN  (ʨʘʩʩʪʦʷ-

ʥʠʶ ʦʪ ʪʦʯʢʠ ʜʦ ʜʠʨʝʢʪʨʠʩʳ): 

é 

ʊʦʯʢʘ F  ʥʘʟʳʚʘʝʪʩʷ ʬʦʢʫʩʦʤ 

ʧʘʨʘʙʦʣʳ, ʘ ʧʨʷʤʘʷ d  ï ʜʠʨʝʢʪʨʠʩʦʡ 

ʧʘʨʘʙʦʣʳ (ʧʠʰʝʪʩʷ ʩ ʦʜʥʦʡ çʵʩè). 

ʂʦʥʩʪʘʥʪʘ çʧʵè ʢʘʥʦʥʠʯʝʩʢʦʛʦ 

ʫʨʘʚʥʝʥʠʷ pxy 22=  ʥʘʟʳʚʘʝʪʩʷ ʬʦ-

ʢʘʣʴʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʘʨʘʙʦʣʳ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 2=p . ʇʨʠ ʵʪʦʤ ʬʦʢʫʩ ʠʤʝʝʪ ʢʦʦʨʜʠ-

ʥʘʪʳ ö
÷

õ
æ
ç

å
0;

2

p
F , ʘ ʜʠʨʝʢʪʨʠʩʘ ʟʘʜʘʸʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 0

2
=+

p
x .  

ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ: 01:),0;1( =+xdF . 
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ʆʢʘʟʳʚʘʝʪʩʷ, ʛʠʧʝʨʙʦʣʘ ʠ ʧʘʨʘʙʦʣʘ ʚʦʚʩʝ ʥʝ ʷʚʣʷʶʪʩʷ ʛʨʘʬʠʢʘʤʠ çʨʷʜʦʚʳʭè ʬʫʥʢ-

ʮʠʡ, ʘ ʠʤʝʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʬʦʢʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʝʪʚʠ ʛʨʘʬʠʢʘ pxy 22=  ʙʫ-

ʜʫʪ çʨʘʟʜʘʚʘʪʴʩʷè ʚʚʝʨʭ ʠ ʚʥʠʟ, ʙʝʩʢʦʥʝʯʥʦ ʙʣʠʟʢʦ ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʦʩʠ OY. ʇʨʠ ʫʤʝʥʴʰʝ-

ʥʠʠ ʞʝ ʟʥʘʯʝʥʠʷ çʧʵè ʦʥʠ ʥʘʯʥʫʪ ʩʞʠʤʘʪʴʩʷ ʠ ʚʳʪʷʛʠʚʘʪʴʩʷ ʚʜʦʣʴ ʦʩʠ OX  

ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ ʣʶʙʦʡ ʧʘʨʘʙʦʣʳ ʨʘʚʝʥ ʝʜʠʥʠʮʝ: 1=e  

ü ʇʦʚʦʨʦʪ ʠ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʧʘʨʘʙʦʣʳ 

ʇʘʨʘʙʦʣʘ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʣʠʥʠʡ, ʠ ʩʪʨʦʠʪʴ ʝʸ ʧʨʠʜʸʪʩʷ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦ ʯʘʩʪʦ. ʇʦʵʪʦʤʫ ʦʪʥʝʩʠʪʝʩʴ ʢ ʵʪʦʤʫ ʧʘʨʘʛʨʘʬʫ ʦʩʦʙʦ ʚʥʠʤʘʪʝʣʴʥʦ, ʧʦʩʢʦʣʴ-

ʢʫ ̫ ʨʘʟʙʝʨʫ ʪʠʧʦʚʳʝ ʚʘʨʠʘʥʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʥʥʦʡ ʢʨʠʚʦʡ. 

! ʇʨʠʤʝʯʘʥʠʝ: ʢʘʢ ʠ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʢʨʠʚʳʤʠ, ʢʦʨʨʝʢʪʥʝʝ ʛʦʚʦʨʠʪʴ ʦ ʧʦʚʦʨʦʪʝ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʝʨʝʥʦʩʝ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ, ʥʦ ʷ ʦʛʨʘʥʠʯʫʩʴ ʫʧʨʦʱʸʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʠʟ-

ʣʦʞʝʥʠʷ, ʯʪʦʙʳ ʫ ʚʘʩ ʩʣʦʞʠʣʠʩʴ ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʪʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ.  

1) ʇʦʚʦʨʦʪ ʚʦʢʨʫʛ ʚʝʨʠhʥ .r ɽʩʣʠ ʚ ʫʨʘʚʥʝʥʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʟʥʘʢ çʤʠʥʫʩè: 

pxy 22 -= , ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ ʨʘʟʚʦʨʦʪ ʧʘʨʘʙʦʣʳ ʥʘ 180 ʛʨʘʜʫʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʝʛʦ ʢʘ-

ʥʦʥʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠ.̫ ɸ ʝʩʣʠ ʚ ʫʨʘʚʥʝʥʠʠ pxy 22=  ʧʝʨʝʤʝʥʥʳʝ çʧʦʤʝʥʷʣʠʩʴ ʤʝʩʪʘ-

ʤʠè: pyx 22= , ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ ʧʦʚʦʨʦʪ ʢʘʥʦʥʠʯʝʩʢʦʡ ʧʘʨʘʙʦʣʳ ʥʘ 90 ʛʨʘʜʫʩʦʚ ʧʨʦʪʠʚ 

ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʯʝʨʪʝʞʝ ʠʟʦʙʨʘʞʝʥʳ ʛʨʘʬʠʢʠ ʧʘʨʘʙʦʣ yxxy 4,4 22 =-= : 

ʆʙʘ ʫʨʘʚʥʝʥʠʷ ʟʘʜʘʶʪ ʥʝʢʘ-

ʥʦʥʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘʰʝʡ 

ʧʦʜʦʧʳʪʥʦʡ ʧʘʨʘʙʦʣʳ xy 42= , ʧʨʠ-

ʯʸʤ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʟʘʧʠʩʴ, ʢ ʢʦʪʦʨʦʡ 

ʤʳ ʧʨʠʚʳʢʣʠ ʚ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ: 
4

4
2

2 x
yyx =Ý= . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʧʘʨʘʙʦʣʳ, 

ʩ ʢʦʪʦʨʳʤʠ ʤʳ ʦʙʳʯʥʦ ʨʘʙʦʪʘʝʤ ï 

ʥʝ ʢʘʥʦʥʠʯʥʳ!  

ʗ ʦʯʝʥʴ ʭʦʪʝʣ çʫʣʦʞʠʪʴ ʥʘ 

ʙʦʢè ʢʣʘʩʩʠʯʝʩʢʫʶ ʧʘʨʘʙʦʣʫ 2xy=  

ʠ ʨʘʟʦʙʨʘʪʴ ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

xy =2 , ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʫ ʥʝʸ ʜʦ-

ʩʪʘʪʦʯʥʦ ʤʘʣʳʡ ʬʦʢʘʣʴʥʳʡ ʧʘʨʘ-

ʤʝʪʨ 
2

1
=p , ʠ ʯʝʨʪʞy ʩ ʪʦʯʢʦʡ ʬʦʢʫ-

ʩʘ ö
÷

õ
æ
ç

å
=ö
÷

õ
æ
ç

å
0;

4

1
0;

2
F

p
F  ʠ ʜʠʨʝʢʪʨʠʩʦʡ 0

4

1
0

2
=+Ý=+ x

p
x  ʙʳʣ ʙʳ ʥʝʤʥʦʞʢʦ ʣʠʣʠʧʫʪ-

ʩʢʠʤ J 
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2) ʇʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʧʘʨʘʙʦʣʳ. ɹʝʟ ʚʩʷʢʦʡ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ. ʋʨʘʚʥʝʥʠʝ é  

ʟʘʜʘʸʪ ʪʫ ʞʝ ʧʘʨʘʙʦʣʫ pxy 22=  ʩ ʚʝʨʰʠʥʦʡ ʚ ʪʦʯʢʝ é. ʇʦ ʤʦʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʚʦ ʤʥʦʛʠʭ 

ʟʘʜʘʯʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʧʫʣʷʨʝʥ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ  é  ï ʢʦʛʜʘ ʢʘʥʦʥʠʯʝʩʢʘʷ 

ʧʘʨʘʙʦʣʘ ʩʜʚʠʛʘʝʪʩʷ ʚʣʝʚʦ ʠʣʠ ʚʧʨʘʚʦ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ. ʅʫ, ʠ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʧʮʠʷ, 

ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ, ʝʩʣʠ ʧʨʠ ʧʝʨʝʤʝʥʥʦʡ çʠʢʩè ʝʩʪʴ ʟʥʘʢ çʤʠʥʫʩè. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʚʦʨʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 

ɿʘʜʘʯʘ 102 

ʇʦʩʪʨʦʠʪʴ ʧʘʨʘʙʦʣʫ 322 +-= xy . ʇʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠ-

ʜʫ, ʥʘʡʪʠ ʬʦʢʫʩ ʠ ʫʨʘʚʥʝʥʠʝ ʜʠʨʝʢʪʨʠʩʳ. 

ʂʘʢ ʣʫʯʰʝ ʜʝʡʩʪʚʦʚʘʪʴ? 

ʇʦ ʫʩʣʦʚʠʶ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʧʘʨʘʙʦʣʫ 322 +-= xy . ʀʤʝʥʥʦ ʪʘʢʫʶ ï ʚ ʥʝʢʘʥʦ-

ʥʠʯʝʩʢʦʤ ʚʠʜʝ! ʇʦʵʪʦʤʫ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʟʘʜʘʯʠ ʩʣʝʜʫʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝé, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʨʘʟʫ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʰʠʥʫ. ɿʘʪʝʤ ʧʦ ʦʙʨʘʟʮʫ ɿʘʜʘʯʠ 101 ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʧʦ-

ʪʦʯʝʯʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʣʠʥʠʠ, ʨʘʙʦʪʘʷ ʩ ʫʨʘʚʥʝʥʠʷʤʠ é. 

ɺʪʦʨʘʷ ʯʘʩʪʴ ʟʘʜʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʚʝʜʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʡʪʝ ʨʘʚʝʥʩʪʚʦ é  ï ʝʩʪʴ ʣʠ ʧʦʚʦʨʦʪ, ʝʩʪʴ ʣʠ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ? ʇʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʚʳʷʩʥʠʪʝ ʢʘʥʦʥʠʯʝʩʢʫʶ ʟʘʧʠʩʴ pxy 22= , ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʬʦʢʫʩ ʧʘʨʘʙʦʣʳ ʠ 

ʫʨʘʚʥʝʥʠʝ ʝʸ ʜʠʨʝʢʪʨʠʩʳ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʢʦʥʪʝʢʩʪʝ ʫʩʣʦʚʠʷ ʵʪʦ, ʚʝʨʦʷʪʥʝʝ ʚʩʝ-

ʛʦ, ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʠʤʝʥʥʦ ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ! 

3.6. ʅʝʨʘʚʝʥʩʪʚʘ ʩ ʣʠʥʠʷʤʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

ʆʥʠ ʠʤʝʶʪ ʘʥʘʣʦʛʠʯʥʳʡ ʩʤʳʩʣ, ʯʪʦ ʠ ʥʝʨʘʚʝʥʩʪʚʘ ʣʠʥʝʡʥʳʝ. ʊʘʢʦʝ ʥʝʨʘʚʝʥʩʪʚʦ 

ʦʧʨʝʜʝʣʷʝʪ ʥʝʢʦʪʦʨʫʶ ʦʙʣʘʩʪʴ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʠʣʠ ʥʝʦʛʨʘʥʠʯʝʥʥʫʶ. 

ʊʘʢ, ʝʩʣʠ ʫʨʘʚʥʝʥʠʝ 222 4=+yx  ʟʘʜʘʸʪ ʦʢʨʫʞʥʦʩʪʴ, ʪʦ ʥʝʨʘʚʝʥʩʪʚʦ é ʦʧʨʝʜʝʣʷʝʪ 

ʢʨʫʛ ʨʘʜʠʫʩʘ 4=r  ʩ ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ.  

! ʇʨʠʤʝʯʘʥʠʝ: ʢʨʫʛ ʠ ʦʢʨʫʞʥʦʩʪʴ ï ʥʝ ʧʫʪʘʡʪʝ ʵʪʠ ʧʦʥʷʪʠʷ! 

ʂʦʦʨʜʠʥʘʪʳ ʣʶʙʦʡ ʪʦʯʢʠ, ʣʝʞʘʱʝʡ ʚʥʫʪʨʠ ʢʨʫʛʘ ʣʠʙʦ ʥʘ ʝʛʦ ʛʨʘʥʠʮʝ (ʥʘ ʦʢʨʫʞʥʦ-

ʩʪʠ) ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʜʘʥʥʦʤʫ ʥʝʨʘʚʝʥʩʪʚʫ. ɼʘ ʭʦʪʷ ʙʳ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ )0;0(O : 

222 400 ¢+  

160¢  ï ʚʝʨʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʨʘʚʝʥʩʪʚʫ 222 4>+yx  ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʩʝ ʪʦʯʢʠ, ʣʝʞʘʱʠʝ ʚʥʝ 

ʵʪʦʛʦ ʢʨʫʛʘ. éɽʩʣʠ ʧʦʟʘʙʳʣʦʩʴ, ʢʘʢ ʚʳʛʣʷʜʷʪ ʣʠʥʠʠ, ʪʦ ʷ ʧʨʦʩʪʘʚʠʣ ʩʩʳʣʢʠ. 

ɸʥʘʣʦʛʠʯʥʦ ʩ ʵʣʣʠʧʩʦʤ: ʥʝʨʘʚʝʥʩʪʚʫ 1
)7(4 2

2

2

2

¢+
yx

 ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʣʶʙʘʷ ʪʦʯʢʘ, 

ʣʝʞʘʱʘʷ ʚʥʫʪʨʠ ʣʠʙʦ ʥʘ ʩʘʤʦʤ ʵʣʣʠʧʩʝ. ʈʘʟʫʤʝʝʪʩʷ, ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʩʪʨʦʛʦʝ ʥʝʨʘ-

ʚʝʥʩʪʚʦ 1
)7(4 2

2

2

2

<+
yx

 ï ʪʦʛʜʘ ʩʘʤ ʵʣʣʠʧʩ ʦʪʧʘʜʘʝʪ. ʅʝʨʘʚʝʥʩʪʚʫ é ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʩʝ 

ʪʦʯʢʠ, ʣʝʞʘʱʠʝ ʚʥʝ ʵʣʣʠʧʩʘ. 
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ɻʠʧʝʨʙʦʣʘ. ʅʝʨʘʚʝʥʩʪʚʫ é ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʣʘʩʪʴ, ʣʝʞʘʱʘʷ ʤʝʞʜʫ ʚʝʪʚʝʡ ʛʠʧʝʨʙʦ-

ʣʳ. ʂʩʪʘʪʠ, ʢʘʢ ʦʧʨʝʜʝʣʠʪʴ ʥʫʞʥʫʶ ʦʙʣʘʩʪʴ? ʊʦʯʥʦ ʪʘʢ ʞʝ: ʙʝʨʸʤ ʣʶʙʫʶ ʪʦʯʢʫ, ʢʦʪʦ-

ʨʘʷ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʣʠʥʠʠ, ʧʨʦʱʝ ʚʩʝʛʦ ʚʟʷʪʴ )0;0(O  ʠ ʧʦʜʩʪʘʚʣʷʝʤ ʝʸ ʢʦʦʨʜʠʥʘʪʳ ʚ ʥʝ-

ʨʘʚʝʥʩʪʚʦ: 101
)5(

0

2

0
2

2

2

2

<Ý<-  ï ʧʦʣʫʯʝʥʦ ʚʝʨʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ, ʟʥʘʯʠʪ, ʵʪʘ ʪʦʯʢʘ ʠ ʚʦ-

ʦʙʱʝ ɺʉɽ ʪʦʯʢʠ ʵʪʦʡ ʦʙʣʘʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʜʘʥʥʦʤʫ ʥʝʨʘʚʝʥʩʪʚʫ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʨʘʚʝʥʩʪʚʫ 1
)5(2 2

2

2

2

>-
yx

 ʙʫʜʫʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ɺʉɽ ʪʦʯʢʠ, ʢʦʪʦ-

ʨʳʝ ʣʝʞʘʪ ʚʥʫʪʨʠ ʚʝʪʚʝʡ ʛʠʧʝʨʙʦʣʳ. ʇʦʩʢʦʣʴʢʫ ʥʝʨʘʚʝʥʩʪʚʘ ʩʪʨʦʛʠʝ, ʪʦ ʠ ʪʘʤ ʠ ʪʘʤ ʩʘʤʘ 

ʛʠʧʝʨʙʦʣʘ ʥʝ ʚʭʦʜʠʪ ʚ ʨʝʰʝʥʠʝ. ʇʨʠ ʞʝʣʘʥʠʠ ʣʝʛʢʦ ʚʳʨʘʟʠʪʴ ʣʝʚʫʶ 1
5

2
2

+-=
y

x  ʣʠʙʦ 

ʧʨʘʚʫʶ 1
5

2
2

+=
y

x  ʚʝʪʚʴ ʛʠʧʝʨʙʦʣʳ ʠ ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʨʘʚʝʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʪʫ 

ʠʣʠ ʠʥʫʶ ʦʙʣʘʩʪʴ (ʦʜʥʫ ʠʟ ʜʚʫʭ) ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ XOY. ʈʘʜʠ ʠʥʪʝʨʝʩʘ ʧʨʦʚʝʜʠʪʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʀ ʚ ʟʘʢʣʶʯʝʥʠʝ ʵʪʦʛʦ ʢʦʨʦʪʝʥʴʢʦʛʦ ʧʘʨʘʛʨʘʬʘ:  

ʋʩʪʥʦʝ ʟʘʜʘʥʠʝ:  

ʄʳʩʣʝʥʥʦ ʧʨʝʜʩʪʘʚʴʪʝ çʰʢʦʣʥɹʫʶè ʧʘʨʘʙʦʣʫ ʚ ʩʚʦʸʤ ʢʘʥʦʥʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ 

xy =2   ʠ ʦʧʨʝʜʝʣʠʪʝ, ʢʘʢʠʝ ʦʙʣʘʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʨʘʚʝʥʩʪʚʘʤ xy >2  ʠ xy <2 . 

ʏʪʦ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ, ʩʤʦʪʨʠʪʝ ʚʳʰʝ ;) 

ʇʨʦʜʦʣʞʘʝʤ ʨʘʟʚʠʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ: 

3.7. ɿʘʜʘʯʠ ʩ ʣʠʥʠʷʤʠ 2-ʛʦ ʧʦʨʷʜʢʘ 

ʉʥʘʯʘʣʘ ʚʩʧʦʤʥʠʤ ï ʢʘʢʠʝ ʟʘʜʘʯʠ ʤʳ ʫʞʝ ʨʝʰʘʣʠ? 

ï ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʣʠʥʠʡ; 

ï ʥʘ ʥʘʭʦʞʜʝʥʠʝ ʚʝʨʰʠʥ, ʬʦʢʫʩʦʚ, ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʠ ʜʨʫʛʠʭ çʘʪʨʠʙʫʪʦʚè; 

ï ʥʘʯʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʘʞʥʝʡʰʫʶ ʟʘʜʘʯʫ ʥʘ ʧʨʠʚʝʜʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʣʠʥʠʠ ʢ 

ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ. 

ʀ ʩʝʡʯʘʩ ʤʳ ʥʘʫʯʠʤʩʷ ʨʝʰʘʪʴ ʝʱʸ ʦʜʥʫ ʧʦʧʫʣʷʨʥʫʶ ʟʘʜʘʯʫ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʚʩʪʨʝ-

ʯʘʝʪʩʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪʘʭ: 

ï ʅʘʡʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ (ʠʣʠ ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʪʦ-

ʯʝʢ), ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʦʧʨʝʜʝʣʸʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ɹʝʟʫʩʣʦʚʥʦ, ʜʘʥʥʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʠ ʥʝ ʬʘʢʪ, ʯʪʦ ʚ ʠʪʦʛʝ ʜʦʣʞʥʘ 

ʧʦʣʫʯʠʪʴʩʷ ʦʙʷʟʘʪʝʣʴʥʦ ʣʠʥʠʷ, ʠ ʦʙʷʟʘʪʝʣʴʥʦ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʆʜʥʘʢʦ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʳ ʩʠʠ ʤʘʛʠʯʝʩʢʠʝ ʩʣʦʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʚʳʟʳʚʘʶʪ ʢ ʞʠʟʥʠ ʫʨʘʚʥʝ-

ʥʠʝ ʦʢʨʫʞʥʦʩʪʠ, ɻ ʣʣʠʧʩʘ, ʛʠʧʝʨʙʦʣʳ ʣʠʙʦ ʧʘʨʘʙʦʣʳ. 

ʂʩʪʘʪʠ, ʪʘʢʠʝ ʟʘʜʘʯʠ ʚʨʦʜʝ ʝʩʪʴ ʠ ʚ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʧʦ ʢʨʘʡʥʝ ʤʝʨʝ, ʚ ʬʘ-

ʢʫʣʴʪʘʪʠʚʥʦʤ ʢʫʨʩʝ:  
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ, ʨʘʩʩʪʦʷʥʠʝ ʢʘʞʜʦʡ ʪʦʯʢʠ ʢʦʪʦʨʦʡ ʦʪ ʪʦʯʢʠ )2;1(A  ʚ 

ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʦʪ ʪʦʯʢʠ )5;4(B . ʆʧʨʝʜʝʣʠʪʴ ʪʠʧ ʣʠʥʠʠ ʠ ʚʳʧʦʣʥʠʪʴ ʯʝʨʪʸʞ.  

ʈʝʰʝʥʠʝ ʪʘʢʦʡ ʟʘʜʘʯʠ ʚʩʝʛʜʘ ʥʘʯʠʥʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦ ï ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʚʦʜʠʪʩʷ 

ʪʦʯʢʘ );( yxM  ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʢʦʪʦʨʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʠʩʢʦʤʦʡ ʣʠʥʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ, ʨʘʩʩʪʦʷʥʠʝ ʢʘʞʜʦʡ ʪʦʯʢʠ );( yxM  ʢʦʪʦʨʦʡ ʦʪ 

ʪʦʯʢʠ )2;1(A  ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʦʪ ʪʦʯʢʠ )5;4(B .  

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ï ʵʪʦ ʜʣʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʪʨʝʟʢʘ, ʠ ʤʳ ʠʩ-

ʧʦʣʴʟʫʝʤ ʵʣʝʤʝʥʪʘʨʥʫʶ ʬʦʨʤʫʣʫ ʜʣʠʥʳ ʦʪʨʝʟʢʘ: 

ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ );(),2;1( yxMA  ï ʵʪʦ ʜʣʠʥʘ 22 )2()1( -+-= yxAM ; 

ï ʠ ʤʝʞʜʫ ʪʦʯʢʘʤʠ );(),5;4( yxMB   ï ʜʣʠʥʘ 22 )5()4( -+-= yxBM . 

ʊʝʧʝʨʴ ʥʫʞʥʦ ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʫʩʣʦʚʠʶ, ʨʘʩʩʪʦʷʥʠʝ AM  ʚ ʜʚʘ ʨʘ-

ʟʘ ʙʦʣʴʰʝ ʨʘʩʩʪʦʷʥʠʷ BM , ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ: 

BMAM 2=  

ʠʣʠ: 

é 

ʋʨʘʚʥʝʥʠʝ ʫʩʧʝʰʥʦ ʩʦʩʪʘʚʣʝʥʦ, ʥʦ ʢʘʢʫʶ ʣʠʥʠʶ ʦʥʦ ʟʘʜʘʸʪ ï ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦ-

ʥʷʪʥʦ. ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʩʦʩʪʦʷʪ ʚ ʫʧʨʦʱʝʥʠʠ ʧʦʣʫʯʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʠ 

ʩʝʡʯʘʩ ʤʳ ʦʟʥʘʢʦʤʠʤʩʷ ʩ ʪʠʧʦʚʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ.  

ɺʦ-ʧʝʨʚʳʭ, ʠʟʙʘʚʠʤʩʷ ʦʪ ʢʦʨʥʝʡ. ɼʣʷ ʵʪʦʛʦ ʚʦʟʚʝʜʸʤ ʚ ʢʚʘʜʨʘʪ ʦʙʝ ʯʘʩʪʠ: 

é 

 

ɼʘʣʝʝ, ʧʦʣʴʟʫʷʩʴ ʬʦʨʤʫʣʘʤʠ 222222 2)(,2)( babababababa +-=-++=+ , ʨʘʩ-

ʢʨʦʝʤ ʚʩʝ ʩʢʦʙʢʠ: 

100404643244412

)2510168(44412

2222

2222

+-++-=+-++-

+-++-=+-++-

yyxxyyxx

yyxxyyxx
 

ʧʝʨʝʥʝʩʸʤ ʚʩʸ ʚ ʣʝʚʫʶ ʯʘʩʪʴ ʠ ʧʨʠʚʝʜʸʤ ʧʦʜʦʙʥʳʝ ʩʣʘʛʘʝʤʳʝ: 

0159363303

0100404643244412

22

2222

=-+-+-

=-+--+-+-++-

yyxx

yyxxyyxx
 

ʟʘʤʝʯʘʝʤ, ʯʪʦ ʢʘʞʜʦʝ ʩʣʘʛʘʝʤʦʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ï3 ï ʠʤʝʥʥʦ ʥʘ çʤʠʥʫʩ ʪʨʠè, 

ʯʪʦʙʳ ʧʝʨʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (ʧʨʠ çʠʢʩ ʢʚʘʜʨʘʪè) ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʳʤ: 

0531210 22 =+-+- yyxx  ï ʠʤʝʥʥʦ ʥʘ çï 3 

ʇʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ 2-ʛʦ ʧʦʨʷʜʢʘ ʚ ʦʙʱʝʤ ʚʠʜʝ. ʋʞʝ ʣʫʯʰʝ, ʦʜʥʘʢʦ, ʠ ʦʥʦ 

ʢʘʢ ʥʝʚʝʜʦʤʘ ʟʚʝʨʫʰʢʘ. ɸ ʥʘʤ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʣʠʥʠʠ. 
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ʇʦʵʪʦʤʫ ʫʨʘʚʥʝʥʠʝ ʩʣʝʜʫʝʪ ʧʨʠʚʝʩʪʠ ʝʩʣʠ ʥʝ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ, ʪʦ ʢ ʙʣʠʟʢʦʤʫ 

ʚʠʜʫ. ʀʩʢʫʩʩʪʚʝʥʥʳʤ ʧʨʠʸʤʦʤ ʚʳʜʝʣʷʝʤ ʧʦʣʥʳʝ ʢʚʘʜʨʘʪʳ, ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨ-

ʤʫʣʘʤʠ é: 

08)6()5(

05336)3612(25)2510(

22

22

=--+-

=+-+-+-+-

yx

yyxx
  

8)6()5( 22 =-+- yx  ï ʟʜʝʩʴ ʥʝ ʣʠʰʥʠʤ ʙʫʜʝʪ ʨʘʩʢʨʳʪʴ ʩʢʦʙʢʠ ʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʦ-

ʣʫʯʠʣʦʩʴ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ 0531210 22 =+-+- yyxx . 

ʀ ʟʘʚʝʨʰʘʶʱʠʤ ʰʪʨʠʭʦʤ ʨʦʞʜʘʝʤ ʢʚʘʜʨʘʪ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ: 

222 )22()6()5( =-+- yx  ï ʫʨʘʚʥʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ )6;5(
~
O  ʨʘʜʠ-

ʫʩʘ ʝʜ83,222 º=r . ɺʦʟʴʤʸʤ ʚ ʨʫʢʠ ʦʩʪʨʦʥʦʛʦʛʦ ʜʨʫʛʘ: 

ʇʨʦʚʝʜʸʤ ñʣʶʙʠʪʝʣʴʩʢʫʶò, 

ʥʦ ɻʬʬʝʢʪʠʚʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ 

ʧʨʦʚʝʨʢʫ. ʇʦ ʫʩʣʦʚʠʶ, ʜʣʷ ʣʶ-

ʙʦʡ ʪʦʯʢʠ );( yxM  ʧʦʩʪʨʦʝʥʥʦʡ 

ʣʠʥʠʠ ʨʘʩʩʪʦʷʥʠʝ AM  ʜʦʣʞʥʦ 

ʙʳʪʴ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʨʘʩʩʪʦʷʥʠʷ 

BM . ʄʳʩʣʝʥʥʦ ʚʳʙʠʨʘʝʤ ʥʘʠʙʦ-

ʣʝʝ ʫʜʦʙʥʫʶ ʪʦʯʢʫ )4;3(M  ʧʦ-

ʩʪʨʦʝʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʠ ʫʙʝʞʜʘ-

ʝʤʩʷ ʚ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʜʘʥʥʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ. ɺ ʮʝʣʷʭ ʢʦʥʪʨʦʣʷ 

ʤʦʞʥʦ ʚʟʷʪʴ ʝʱʸ ʢʘʢʫʶ-ʥʠʙʫʜʴ 

ʪʦʯʢʫ ʠ ʠʟʤʝʨʠʪʴ ʜʣʠʥʳ 

BMAM ,  ʦʙʳʯʥʦʡ ʣʠʥʝʡʢʦʡ. 

 

ɸʥʘʣʦʛʠʯʥʳʡ ʧʨʠʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 
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ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʪʦʯʝʢ )3;3(,)1;1( -BA  ʨʘʚʥʘ 20. ɺʳʧʦʣʥʠʪʴ ʯʝʨʪʸʞ. 

ʀʪʘʢ, ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʤ ʧʦʨʷʜʦʢ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ: 

ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʪʦʯʢʫ );( yxM  ʩ ʥʝʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘ-

ʪʘʤʠ, ʢʦʪʦʨʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʠʩʢʦʤʦʤʫ ʤʥʦʞʝʩʪʚʫ ʪʦʯʝʢ, ʠ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʫʩʣʦʚʠʠ ʟʘʜʘʯʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʥʸʤ ʛʦʚʦʨʠʪʩʷ ʦ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʪʦʯʢʠ çʵʤè ʜʦ ʜʨʫʛʠʭ ʪʦʯʝʢ ʠ / ʠʣʠ ʜʨʫʛʠʭ 

ʣʠʥʠʡ, ʘ ʪʘʢʞʝ ʦ ʩʦʦʪʥʦʰʝʥʠʷʭ ʵʪʠʭ ʜʣʠʥ. 

ʅʘ ʚʪʦʨʦʤ ʰʘʛʝ ʩʣʝʜʫʝʪ ʥʘʡʪʠ ʜʣʠʥʳ ʥʫʞʥʳʭ ʦʪʨʝʟʢʦʚ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʥʘʣʠʪʠ-

ʯʝʩʢʠʤ ʫʩʣʦʚʠʝʤ ʟʘʜʘʯʠ ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ. 

ʅʘ ʪʨʝʪʴʝʤ ʰʘʛʝ ʦʩʫʱʝʩʪʚʣʷʝʤ ʫʧʨʦʱʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. ʉʥʘʯʘʣʘ ʧʨʠ-

ʚʦʜʠʤ ʝʛʦ ʢ ʦʙʱʝʤʫ ʚʠʜʫ, ʘ ʟʘʪʝʤ ʢ ʬʦʨʤʝ, ʢʦʪʦʨʘʷ ʙʣʠʟɸ ʢ ʢʘʥʦʥʠʯʝʩʢʦʡ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʟʘʜʘʯʘʭ ʧʦʣʫʯʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ. 

ʅʘ ʯʝʪʚʸʨʪʦʤ ʰʘʛʝ ï ʯʝʨʪʸʞ ʠ ʧʨʦʚʝʨʢʘ. ʏʝʨʪʝʞ, ʢʩʪʘʪʠ, ʪʨʝʙʫʶʪ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʚʘʩ ʤʦʛʫʪ ʧʦʧʨʦʩʠʪʴ ʧʨʦʜʦʣʞʠʪʴ: 

ʅʘ ʧʷʪʦʤ ʰʘʛʝ ï ʧʨʠʚʝʜʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʣʠʥʠʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ. 

ʅʘ ʰʝʩʪʦʤ ï ʬʦʢʫʩʳ, ʘʩʠʤʧʪʦʪʳ, ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʠ ʪ.ʜ. ʅʘʧʦʤʠʥʘʶ, ʯʪʦ ʥʘʭʦʜʠʪʴ 

ʠʭ ʛʦʨʘʟʜʦ ʫʜʦʙʥʝʝ ʠʤʝʥʥʦ ʠʟ ʢʘʥʦʥʠʯʝʩʢʦʡ ʟʘʧʠʩʠ. 

ʀ ʤʳ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʜʦʣʞʠʤ ʪʨʝʥʠʨʦʚʘʪʴʩʷ: 
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʢʚʘʜʨʘʪ ʨʘʩʩʪʦʷʥʠʷ 

ʜʦ ʪʦʯʢʠ )0;2(K  ʥʘ 16 ʙʦʣʴʰʝ ʢʚʘʜʨʘʪʘ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʦʩʠ ʦʨʜʠʥʘʪ. ʇʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ 

ʣʠʥʠʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ. 

ʈʝʰʝʥʠʝ: ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʯʠʪʳʚʘʝʤʩʷ ʠ ʨʘʟʙʠʨʘʝʤʩʷ ʚ ʫʩʣʦʚʠʠ. ʀʥʦʛʜʘ ʝʛʦ ʥʝ 

ʫʜʘʸʪʩʷ ʦʩʤʳʩʣʠʪʴ ʩ ʧʝʨʚʦʛʦ ʨʘʟʘ, ʥʦ 2-3 ʧʦʧʳʪʢʠ ʜʦʣʞʥʳ ʧʦʤʦʯʴ :) éɽʩʪʴ? 

 ʀʪʘʢ, ʟʜʝʩʴ ʨʝʯʴ ʠʜʸʪ ʦ ʨʘʩʩʪʦʷʥʠʷʭ ʚ ʢʚʘʜʨʘʪʝ, ʥʦ ʵʪʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʘʣʛʦʨʠʪʤ ʨʝ-

ʰʝʥʠʷ. ʇʫʩʪʴ ʪʦʯʢʘ );( yxM  ʧʨʠʥʘʜʣʝʞʠʪ ʠʩʢʦʤʦʤʫ ʤʥʦʞʝʩʪʚʫ. ʊʦʛʜʘ: 

é 

ʏʝʤʫ ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ );( yxM  ʜʦ ʦʩʠ ʦʨʜʠʥʘʪ? ʄʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʫʣʦʡ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʡ, ʥʦ ʝʩʣʠ ʧʦʜʢʣʶʯʠʪʴ ʣʦʛʠʢʫ ʠ ʥʝ-

ʤʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠ,̫ ʪʦ ʣʝʛʢʦ ʧʦʥʷʪʴ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʣʶʙʦʡ ʪʦʯʢʠ ʜʦ ʦʩʠ OY ʨʘʚʥʦ 

ʤʦʜʫʣʶ ʝʸ çʠʢʩʦʚʦʡè ʢʦʦʨʜʠʥʘʪʳ: 

xOYM =);(r  

ʇʦ ʫʩʣʦʚʠʶ, 
2

KM  (ʢʚʘʜʨʘʪ ʨʘʩʩʪʦʷʥʠʷ) ʥʘ 16 ʙʦʣʴʰʝ, ʯʝʤ 2));(( OYMr , ʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʩʧʨʘʚʝʜʣʠʚʦ ʩʣʝʜʫʶʱʝʝ ʨʘʚʝʥʩʪʚʦ: 

22
));((16 OYMKM r=-  

(ʣʠʙʦ ʪʘʢ: 16));(( 22
+= OYMKM r ) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

é 

ʈʘʩʢʨʫʯʠʚʘʝʤ ʛʘʡʢʠ: 

222

222

1644

16)2(

xyxx

xyx

=-++-

=-+-
 

çʀʢʩ ʢʚʘʜʨʘʪè ʩʦʢʨʘʱʘʝʪʩʷ, ʠ, ʦʯʝʚʠʜʥʦ, ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʫʨʘʚʥʝʥʠʝʤ ʧʘʨʘʙʦʣʳ:  

124

0124

2

2

+=

=-+-

xy

yx
 

)3(42 += xy  ï ʧʘʨʘʙʦʣʘ ʩ ʚʝʨʰʠʥʦʡ ʚ ʪʦʯʢʝ )0;3(
~
-O  ʠ ʬʦʢʘʣʴʥʳʤ ʧʘʨʘʤʝʪʨʦʤ 

2=p , ʚʝʪʚʠ ʧʘʨʘʙʦʣʳ ʥʘʧʨʘʚʣʝʥʳ ʚʧʨʘʚʦ (ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ).  

! ʉʣʦʚʝʩʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ ʜʦʣʞʝʥ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʣʠʥʠʶ. 
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ʊʝʧʝʨʴ ʚʪʦʨʘʷ ʯʘʩʪʴ ʟʘʜʘʯʠ. ʇʨʠʚʝʜʸʤ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ. ʀ ʷ 

ʩʥʦʚʘ ʥʝ ʧʦʣʝʥʶʩʴ, ʧʨʠʚʝʜʫ ʦʙʘ ʩʧʦʩʦʙʘ: 

1) ʉʧʦʩʦʙ çʯʘʡʥʠʢʦʚʩʢʠʡè. ʆʩʫ-

ʱʝʩʪʚʠʤ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʧʘʨʘʙʦ-

ʣʳ ʚ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ, ʪʦʛʜʘ ʝʸ ʫʨʘʚʥʝ-

ʥʠʝ ʟʘʧʠʰʝʪʩʷ ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʚʠʜʝ 

xy 42=  (ʥʘ ʯʝʨʪʝʞʝ ʦʪʩʫʪʩʪʚʫʝʪ). 

2) ʉʧʦʩʦʙ ʩʪʨʦʛʠʡ. ʇʝʨʝʡʜʸʤ ʢ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ YXO
~~~
, ʢʦʪʦʨʘʷ ʧʦʣʫ-

ʯʝʥʘ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ ʩʠʩʪʝʤʳ  

OXY ʚ ʪʦʯʢʫ )0;3(
~
-O . ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ 

ʧʘʨʘʙʦʣʳ ʧʨʠʤʝʪ ʚʠʜ: xy ~4~2=  (ʚ ʥʦʚʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ). 

ʀ ʷ ʚʩʸ ʞʝ ʨʝʢʦʤʝʥʜʦʚʘʣ ʙʳ ʚʘʤ 

ʚʪʦʨʦʡ ʩʧʦʩʦʙ ï ʤʝʥʴʰʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ. ɺʧʨʦʯʝʤ, ʝʩʣʠ ʩʧʨʦʩ ʥʝʩʪʨʦ-

ʛʠʡ, çʧʨʦʢʘʪʠʪè ʠ ʧʝʨʚʳʡ. ʉʢʦʨʝʝ ʚʩʝʛʦ. 

ʆʪʚʝʪ: ʠʩʢʦʤʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʨʘʙʦʣʫ )3(42 += xy , ʢʘʥʦ-

ʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ: xy ~4~2=  ï ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ YXO
~~~
, ʧʦʣʫʯʝʥʥʦʡ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʝ-

ʨʝʥʦʩʦʤ ʩʠʩʪʝʤʳ OXY ʚ ʪʦʯʢʫ )0;3(
~
-O  

ɽʩʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʫʞʥʦ ʥʘʡʪʠ ʬʦʢʫʩ, ʜʠʨʝʢʪʨʠʩʫ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ,  ʪʦ 

ʧʨʦʡʜʠʪʝ ʧʦ ʩʩʳʣʢʝ ï ʪʘʤ ʤʳ ʨʘʟʦʙʨʘʣʠ ʠʤʝʥʥʦ ʵʪʫ ʧʘʨʘʙʦʣʫ. ʂʩʪʘʪʠ, ʧʦ ʫʩʣʦʚʠʶ ʥʝ ʪʨʝ-

ʙʦʚʘʣʦʩʴ ʩʪʨʦʠʪʴ ʯʝʨʪʝʞʘ, ʥʦ ʷ, ʢʦʥʝʯʥʦ, ʠʩʧʨʘʚʠʣ ʵʪʫ ʥʝʜʦʨʘʙʦʪʢʫ:) 

ɿʘʜʘʯʘ 106 

ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʪʦʯʢʠ 

)5;0(M  ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʦʩʠ ʘʙʩʮʠʩʩ. ɺʳʧʦʣʥʠʪʴ ʯʝʨʪʸʞ. ʇʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʢ ʢʘ-

ʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ. 

ɺ ʦʙʨʘʟʮʝ ʨʝʰʝʥʠʷ ʧʦʩʣʝʜʥʠʡ ʧʫʥʢʪ ʨʝʘʣʠʟʦʚʘʥ ʦʙʦʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʋʩʣʦʞʥʷʝʤ ʟʘʜʘʥʠʝ: 

ɿʘʜʘʯʘ 107 

ʅʘʡʪʠ ʫʨʘʚʥʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʩʪʘ ʪʦʯʝʢ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʥʦh ʝʥʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʪʦʯʢʠ )0;5(A  ʢ ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʧʨʷʤʦʡ 095: =-xd  ʧʦʩʪʦʷʥʥʦ ʠ ʨʘʚʥʦ 

3

5
. ʉʜʝʣʘʪʴ ʯʝʨʪʝʞ. ʇʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ, ʥʘʡʪʠ ʬʦʢʫʩʳ, 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ, ʘʩʠʤʧʪʦʪʳ ʠ ʜʠʨʝʢʪʨʠʩʳ (ʝʩʣʠ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ). 

ʈʝʰʝʥʠʝ: ʧʫʩʪʴ ʪʦʯʢʘ );( yxM  ʧʨʠʥʘʜʣʝʞʠʪ ʠʩʢʦʤʦʤʫ ʤʥʦʞʝʩʪʚʫ ʪʦʯʝʢ. ɺ ʟʘʜʘʯʝ 

ʛʦʚʦʨʠʪʩʷ ʦ ʨʘʩʩʪʦʷʥʠʠ: 2222 )5()0()5( yxyxAM +-=-+-= , ʘ ʪʘʢʞʝ ʦ ʨʘʩʩʪʦʷ-

ʥʠʠ ʦʪ ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʡ: 
5

95
...);(

-
==

x
dMr . 
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ʇʦ ʫʩʣʦʚʠʶ, ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ );( yxM  ʦʪʥʦh ʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ AM  ʢ ʨʘʩʩʪʦʷʥʠʶ 

);( dMr  ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ 
3

5
. ɸ ʯʪʦ ʪʘʢʦʝ ʦʪʥʦʰʝʥʠʝ? ʆʪʥʦʰʝʥʠʝ ï ʵʪʦ ʧʨʦʧʦʨʮʠʷ, 

ʠʣʠ ʧʦʧʨʦʩʪʫ ʜʨʦʙʴ: 

3

5

5

95

)5(

3

5

);(

22

=
-

+-
Ý=

x

yx

dM

AM

r
 

ʋʨʘʚʥʝʥʠʝ ʩʦʩʪʘʚʣʝʥʦ, ʥʦ ʝʛʦ ʚʠʜ ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ʉʥʘʯʘʣʘ ʠʟʙʘʚʠʤʩʷ ʦʪ 

ʪʨʸʭʵʪʘʞʥʦʡ ʜʨʦʙʠ. ɼʣʷ ʵʪʦʛʦ ʟʥʘʤʝʥʘʪʝʣʴ ʣʝʚʦʡ ʯʘʩʪʠ (ʜʨʦʙʴ) ʧʝʨʝʢʠʥʝʤ ʥʘʧʨʘʚʦ: 

5

95

3

5
)5( 22

-
Ö=+-

x
yx  

ʉʦʢʨʘʪʠʤ ʩʧʨʘʚʘ ʥʘ 5 : 

95
3

1
)5( 22 -Ö=+- xyx  

ʠ ʯʪʦʙʳ ʦʢʦʥʯʘʪʝʣʴʥʦ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʜʨʦʙʝʡ, çʧʦʜʥʠʤʝʤè ʪʨʦʡʢʫ ʥʘ ʣʝʚʳʡ ʙʝʨʝʛ: 

é 

ɼʘʣʴʥʝʡʰʠʝ ʫʧʨʦʱʝʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʟʥʘʢʦʤʳʝ ʦʯʝʨʪʘʥʠʷ. ɺʦʟʚʦʜʠʤ ʦʙʝ ʯʘʩʪʠ ʚ 

ʢʚʘʜʨʘʪ ʠ ʨʘʩʢʨʳʚʘʝʤ ʩʢʦʙʢʠ: 

8151859455189

815185)552(9

815185))5((9

95)5(3

222

222

222

22
22

+-=++-

+-=++-

+-=+-

-=ö
÷
õæ

ç
å +-

xxyxx

xxyxx

xxyx

xyx

 

ʇʝʨʝʥʝʩʸʤ ʚʩʸ ʥʘʣʝʚʦ ʠ ʧʨʠʯʝʰʝʤ ʩʣʘʛʘʝʤʳʝ: 

3694

03694

08151859455189

8151859455189

22

22

222

222

=+

=-+

=-+-++-

+-=++-

yx

yx

xxyxx

xxyxx

 

ʈʘʟʜʝʣʠʤ ʦʙʝ ʯʘʩʪʠ ʥʘ 36: 

1
36

9

36

4 22

=+
yx

, ʦʨʛʘʥʠʟʫʝʤ ʪʨʸʭʵʪʘʞʥʳʝ ʜʨʦʙʠ: 

1

9

36

4

36

22

=+
yx

 ʠ ʚʳʧʦʣʥʠʤ ʜʝʣʝʥʠʝ (ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʪʘʢ ï ʩʤ. ɿʘʜʘʯʫ 99): 

1
49

22

=+
yx

 ï ʵʣʣʠʧʩ ʩ ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ, ʧʦʣʫʦʩʷʤʠ 2,3 == ba . 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʪʘʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʵʣʣʠʧʩ ʠ ʜʦ-

ʙʘʚʣʷʪʴ ʯʪʦ-ʪʦ ʝʱʸ ʠʟʣʠʰʥʝ. 
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ʀʟʦʙʨʘʟʠʤ ʥʘʡʜʝʥʥʳʡ ʣɻʣʠʧʩ, ʪʦʯʢʫ )0;5(A  ʠ ʧʨʷʤʫʶ 4,02
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: º=xd :  

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ 

ʪʫʪ ʟʘʪʨʫʜʥʝʥʘ, ʥʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦ-

ʥʳ ʠ ʥʝ ʩʚʝʨʭʲʝʩʪʝʩʪʚʝʥʥʘ. ɺʦʟʴ-

ʤʸʤ ʢʘʢʫʶ-ʥʠʙʫʜʴ ʪʦʯʢʫ ʵʣʣʠʧʩʘ, 

ʧʨʦʱʝ ʚʩʝʛʦ ʨʘʩʩʤʦʪʨʝʪʴ )0;3(M .  
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, ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʨʠʪʴ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʣʶʙʫʶ ʪʦʯʢʫ ʵʣʣʠʧʩʘ, ʠʟʤʝʨʠʪʴ ʨʘʩʩʪʦʷʥʠʷ ʣʠʥʝʡʢʦʡ, 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʘʣʴʢʫʣʷʪʦʨʝ AM  ʥʘ );( dMr  ʠ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʧʦʣʫʯʠʣʦʩʴ 7,0
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º .  

ɺ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʥʘʨʠʩʦʚʘʣʦʩʴ ʩʨʘʟʫ ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʚʠʜʝ, ʯʪʦ ʦʙ-

ʣʝʛʯʘʝʪ ʨʝʰʝʥʠʝ. ʆʩʪʘʣʦʩʴ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʬʦʢʫʩʘʤʠ, ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ, ʘʩʠʤʧʪʦʪʘʤʠ ʠ 

ʜʠʨʝʢʪʨʠʩʘʤʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫ ʵʣʣʠʧʩʘ ʦʪʩʫʪʩʪʚʫʶʪ ʘʩʠʤʧʪʦʪʳ. 
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ʅʘʡʜʸʤ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ: 
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e . ʇʦ ʝʱʸ ʦʜʥʦʤʫ ʩʪʨʘʥʥʦʤʫ ʩʦʚʧʘʜʝʥʠʶ ʵʢʩ-

ʮʝʥʪʨʠʩʠʪʝʪ ʦʢʘʟʘʣʩʷ ʨʘʚʝʥ ʦʪʥʦʰʝʥʠʶ 
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.  éʆʜʥʘʢʦ, ʩʦʚʧʘʜʝʥʠʷ ʣʠ ʵʪʦ? 

ü ɼʠʨʝʢʪʨʠʩʳ ʵʣʣʠʧʩʘ 

ɼʘ, ʦʥʠ ʝʩʪʴ ʥʝ ʪʦʣʴʢʦ ʫ ʧʘʨʘʙʦʣʳ! ï ʠ ʵʪʘ ʧʨʷʤʘʷ ʦʙʨʝʣʘ ʪʳʩʷʯʠ ʛʦʨʷʯʠʭ ʧʦʢʣʦʥʠ-

ʢʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʟʘʧʨʦʩʦʚ ʗʥʜʝʢʩʘ ʠʱʫʪ ʚ ʉʝʪʠ ʧ@pʥo ʩ ʜʠʨʝʢʪʨʠʩʦʡ Jé, ʠ 

ʥʝ ʪʦʣʴʢʦ. éʅʫ ʯʪʦ ʞʝ, ʰʘʣʫʥʳ, ʟʘʚʠʜʫʡʪʝ, ʫ ʵʣʣʠʧʩʘ ʠʭ ʜʚʝ!  

ɼʠʨʝʢʪʨʠʩʘʤʠ ʵʣʣʠʧʩʘ ʥʘʟʳʚʘʶʪʩʷ ʜʚʝ ʧʨʷʤʳʝ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʤʘʣʦʡ ʦʩʠ ʠ ʦʪ-

ʩʪʦʷʱʠʝ ʦʪ ʥʝʸ ʥʘ ʨʘʩʩʪʦʷʥʠʠ é, ʛʜʝ a  ï ʙʦʣʴʰʘʷ ʧʦʣʫʦʩʴ, ʘ e ï ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʜʘʥ-

ʥʦʛʦ ʵʣʣʠʧʩʘ.  
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 ʩ ʬʦʢʫʩʘʤʠ )0;5(),0;5( 21 -FF , ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ 
3

5
=e  ʠ ʜʠʨʝʢ-

ʪʨʠʩʘʤʠ  095:1 =-xd , 095:2 =+xd . 

ʇʦʭʦʞʠʡ ʧʨʠʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 

ɿʘʜʘʯʘ 108 

ʅʘʡʪʠ ʫʨʘʚʥʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʩʪʘ ʪʦʯʝʢ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʥʦh ʝʥʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʪʦʯʢʠ )3;0(A  ʢ ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʧʨʷʤʦʡ 043: =-yd  ʧʦʩʪʦʷʥʥʦ ʠ ʨʘʚʥʦ 

2

3
. ɺʳʧʦʣʥʠʪʴ ʯʝʨʪʝʞ. ʇʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ, ʥʘʡʪʠ ʬʦʢʫʩʳ, 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ, ʘʩʠʤʧʪʦʪʳ ʠ ʜʠʨʝʢʪʨʠʩʳ, ʝʩʣʠ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ. 
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ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟʥʦʩʪʴ ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʪʦʯʝʢ 

)10;0(A  ʠ )0;0(O  ʧʦ ʤʦʜʫʣʶ ʨʘʚʥʘ 8. ʇʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ ʠ ʚʳ-

ʧʦʣʥʠʪʴ ʯʝʨʪʸʞ. ʅʘʡʪʠ ʘʩʠʤʧʪʦʪʳ, ʬʦʢʫʩʳ, ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʠ ʜʠʨʝʢʪʨʠʩʳ, ʝʩʣʠ ʦʥʠ ʩʫʱʝ-

ʩʪʚʫʶʪ. 

éʟʜʝʩʴ ʫʞʝ ʠʟ ʫʩʣʦʚʠʷ ʧʦʥʷʪʥʦ, ʦ ʢʘʢʦʡ ʢʨʠʚʦʡ ʠʜʸʪ ʨʝʯʴ ;) 
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ʇʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ 2-ʛʦ ʧʦʨʷʜʢʘ ʚ ʦʙʱʝʤ ʚʠʜʝ. ɺʳʜʝʣʷʝʤ ʧʦʣʥʳʡ ʢʚʘʜʨʘʪ 

ʧʨʠ ʧʝʨʝʤʝʥʥʦʡ çʠʛʨʝʢè, ʜʣʷ ʵʪʦʛʦ ʚʳʥʝʩʝʤ çʤʠʥʫʩ ʜʝʚʷʪʴè ʟʘ ʩʢʦʙʢʫ: 

081)10(916 22 =--- yyx  

ɼʘʣʝʝ ʚʥʫʪʨʠ ʩʢʦʙʢʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʜʦʙʘʚʣʷʝʤ +25 (ʚ ʮʝʣʷʭ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫ-

ʣʳ 222 )(2 bababa -=+-  ʥʘ ʩʣʝʜʫʶʱʝʤ ʰʘʛʝ) ʠ, ʯʪʦʙʳ ʫʨʘʚʥʝʥʠʝ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʟʘ ʩʢʦʙ-

ʢʘʤʠ ʥʫʞʥʦ ʧʨʠʙʘʚʠʪʴ 259Ö : 

é 

ʍʦʨʦʰʦ ʦʩʤʳʩʣʠʪʝ ʚʳʧʦʣʥʝʥʥʦʝ ʜʝʡʩʪʚʠʝ! ï ʬʠʰʢʘ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ.  

ʉʦʙʠʨʘʝʤ ʢʚʘʜʨʘʪ ʨʘʟʥʦʩʪʠ ʠ ʜʦʧʠʣʠʚʘʝʤ ʢʦʥʩʪʘʥʪʳ: 

144)5(916

0144)5(916

081225)5(916

22

22

22

-=--

=+--

=-+--

yx

yx

yx

 

ɺʦʪ ʪʝʙʝ ʠ ʨʘʟ. ʇʦ ʚʩʝʤ ʧʨʠʟʥʘʢʘʤ ʤʳʣʴʥʘʷ ʦʧʝʨʘ ʜʦʣʞʥʘ ʙʳʣʘ ʟʘʢʦʥʯʠʪʴʩʷ ʛʠʧʝʨ-

ʙʦʣʦʡ 1
2

2

2

2

=-
b

y

a

x
, ʥʦ ʫ ʥʘʩ çʣʠʰʥʠʡè ʤʠʥʫʩ. ɺʳʧʦʣʥʠʤ ʧʨʦʚʝʨʢʫ ʠ ʨʘʩʢʨʦʝʤ ʩʢʦʙʢʠ (ʯʪʦ 

ʞʝʣʘʪʝʣʴʥʦ ʩʜʝʣʘʪʴ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ)é ʥʝʪ, ʚʩʸ ʚʝʨʥʦ ï ʧʦʣʫʯʘʝʪʩʷ ʠʩʭʦʜʥʦʝ ʦʙʱʝʝ ʫʨʘʚ-

ʥʝʥʠʝ 08190916 22 =-+- yyx . 

ʀʟʤʝʥʠʤ ʟʥʘʢʠ ʫ ʦʙʝʠʭ ʯʘʩʪʝʡ: 

144)5(916 22 =-+- yx  

ʋʞʝ ʙʣʠʞʝ ʢ ʧʨʘʚʜʝ, ʥʦ çʤʠʥʫʩè ʦʢʘʟʘʣʩʷ çʥʝ ʥʘ ʩʚʦʸʤ ʤʝʩʪʝè. ʀʟ ʧʘʨʘʛʨʘʬʘ ʦ ʧʦ-

ʚʦʨʦʪʝ ʠ ʧʝʨʝʥʦʩʝ ʛʠʧʝʨʙʦʣʳ ʚʩʧʦʤʠʥʘʝʤ, ʯʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ ʧʦʚʦʨʦʪ ʜʘʥʥʦʡ ʢʨʠʚʦʡ ʥʘ 90 

ʛʨʘʜʫʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʝʛʦ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

ʅʦ ʜʘʚʘʡʪʝ ʩʥʘʯʘʣʘ ʜʦʚʝʜʸʤ ʜʦ ʫʤʘ ʫʨʘʚʥʝʥʠʝ. ɼʝʣʠʤ ʦʙʝ ʯʘʩʪʠ ʥʘ 144: 

1
144

)5(9

144

16 22

=
-

+-
yx

 

ʠ ʟʘʚʝʨʰʘʶʱʠʡ ʪʦʥʢʠʡ ʪʶʥʠʥʛ: 

1

9

144

)5(

16

144

22

=
-

+-
yx

 

1
16

)5(

9

22

=
-

+-
yx

 ï ʧʦʣʫʯʝʥʳ çʭʦʨʦʰʠʝè ʟʥʘʯʝʥʠʷ ʧʦʣʫʦʩʝʡ ï ʦʪʣʠʯʥʳʡ ʧʨʠʟʥʘʢ! 

1
4

)5(

3 2

2

2

2

=
-

+-
yx

 ï ʚʦʪ ʦʥʘ, ʜʦʣʛʦʞʜʘʥʥʘʷ ʛʠʧʝʨʙʦʣʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʫʩʣʦʚʠʶ 

ʟʘʜʘʯʠ, ʢʦʪʦʨʦʝ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡé ʦʧʨʝʜʝʣʝʥʠʝ ʛʠʧʝʨʙʦʣʳ!  

ɽʜʝʤ ʜʘʣʴʰʝ: 
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ʇʦ ʫʩʣʦʚʠʶ ʪʨʝʙʫʝʪʩʷ ʩʥʘʯʘʣʘ ʧʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ, ʠ 

ʪʦʣʴʢʦ ʧʦʪʦʤ ʚʳʧʦʣʥʠʪʴ ʯʝʨʪʸʞ. ɼʘʙʳ ʥʝ ʧʨʝʚʳʩʠʪʴ ʪʦʯʢʫ ʢʠʧʝʥʠʷ ʩʝʨʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʧʨʠʤʝʥʠʤ ʫʧʨʦʱʝʥʥʫʶ ʩʭʝʤʫ. ʆʜʥʘʢʦ ʩʣʫʯʘʡ ʚʩʸ ʨʘʚʥʦ ʥʝ ʩʘʤʳʡ ʧʨʦʩʪʦʡ. ʎʝʥʪʨ ʩʠʤ-

ʤʝʪʨʠʠ ʥʘʰʝʡ ʧʦʜʦʧʝʯʥʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ )5;0(
~
O , ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʧʦʚʸʨʥʫʪʘ ʥʘ 90 

ʛʨʘʜʫʩʦʚ ʚʦʢʨʫʛ ʵʪʦʡ ʪʦʯʢʠ 

ɺ çʯʘʡʥʠʢʦʚʩʢʦʤè ʩʧʦʩʦʙʝ ʩʥʘʯʘʣʘ ʫʜʦʙʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝ-

ʥʦʩ ʣʠʥʠʠ é ʚ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ: 1
43 2

2

2

2

=+-
yx

. ʀ ʪʦʣʴʢʦ ʧʦʪʦʤ ʧʦʚʝʨʥʫʪʴ ʛʠʧʝʨʙʦʣʫ ʥʘ 

90 ʛʨʘʜʫʩʦʚ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ), ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ 

ʧʦʣʫʦʩʝʡ ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ, ʘ ʟʥʘʢ çʤʠʥʫʩè ʧʝʨʝʥʦʩʠʪʩʷ ʢ ʧʝʨʝʤʝʥʥʦʡ çʠʛʨʝʢè: 

1
34 2

2

2

2

=-
yx

. 

ɽʩʣʠ ʞʝ ʩʥʘʯʘʣʘ ʧʦʚʝʨʥʫʪʴ ʛʠʧʝʨʙʦʣʫ ʚʦʢʨʫʛ ʪʦʯʢʠ )5;0(
~
O , ʪʦ ʫʨʘʚʥʝʥʠʝ ʟʘʧʠʰʝʪ-

ʩʷ ʚ ʚʠʜʝ é, ʠ ʧʦʩʣʝ ʧʝʨʝʥʦʩʘ ʧʦʣʫʯʠʪʩʷ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ 1
34 2

2

2

2

=-
yx

. 

ʅʝ ʟʘʙʳʚʘʷ ʧʨʦ ʘʩʠʤʧʪʦʪʳ xx
a

b
yxx

a

b
y

4

3
,

4

3
-=-=== , ʚʳʧʦʣʥʠʤ ʯʝʨʪʸʞ: 

 

ɽʱ yʨʘʟ, ʛʜʝ ʠʟʥʘʯʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʘ ʛʠʧʝʨʙʦʣʘ? ɺ ʪʦʯʢʝ )5;0(
~
O  (ʮʝʥʪʨ ʩʠʤ-

ʤʝʪʨʠʠ), ʚʝʪʚʠ ʥʘʧʨʘʚʣʝʥʳ ʚʚʝʨʭ ʠ ʚʥʠʟ. ʀ ʝʩʣʠ ʧʦ ʫʩʣʦʚʠʶ ʚʘʤ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ 

ʛʨʘʬʠʢ  1
4

)5(

3 2

2

2

2

=
-

+-
yx

, ʪʦ ʨʫʢʦʚʦʜʩʪʚʫʡʪʝʩʴ ʨʘʟʦʙʨʘʥʥʳʤ ʨʘʥʝʝ ʘʣʛʦʨʠʪʤʦʤ. 

ʅʦ ʨʘʙʦʪʘʪʴ ʛʦʨʘʟʜʦ ʫʜʦʙʥʝʝ ʩ ʧʨʠʚʝʜʸʥʥʳʤ ʫʨʘʚʥʝʥʠʝʤ. ʅʘʡʜʸʤ ʬʦʢʫʩʳ: 

)0;5(),0;5(52534 21

2222 -Ý==+=+= FFbac  ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʘʥʘ-

ʣʠʟʠʨʫʡʪʝ, ʯʪʦ ʚ ʥʝʢʘʥʦʥʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ ʬʦʢʫʩʳ ʥʘʭʦʜʷʪʩʷ ʚ ʪʦʯʢʘʭ )0;0(),10;0( OA .  

ɺʳʯʠʩʣʠʤ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ: 
4

5
=e  
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ü ɼʠʨʝʢʪʨʠʩʳ ʛʠʧʝʨʙʦʣʳ 

ʋ ʛʠʧʝʨʙʦʣʳ, ʢʘʢ ʠ ʫ ʵʣʣʠʧʩʘ, ʜʚʝ ʜʠʨʝʢʪʨʠʩʳ, ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʥʠ ʪʦʯʥʦ ʪʘʢ ʞʝ.  

ɺ ʢʘʥʦʥʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ 1
2

2

2

2

=-
b

y

a

x
 ʜʠʨʝʢʪʨʠʩʳ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ ʚʝʪʚʷʤʠ 

ʛʠʧʝʨʙʦʣʳ ʠ ʟʘʜʘʶʪʩʷ ʪʝʤʠ ʞʝ ʫʨʘʚʥʝʥʠʷʤʠ é, ʛʜʝ çʵʧʩʠʣʦʥè ï ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʜʘʥʥʦʡ 

ʛʠʧʝʨʙʦʣʳ. 

ɺ ʥʘʰʝʡ ʟʘʜʘʯʝ: 

01650
5

16
0

4

5

4
:

01650
5

16
0

4

5

4
:

2

1

=+Ý=+Ý=+

=-Ý=-Ý=-

xxxd

xxxd

 

ɹʦʣʝʝ ʪʦʛʦ, ʜʣʷ ʛʠʧʝʨʙʦʣʳ ʩʧʨʘʚʝʜʣʠʚʘ ʘʙʩʦʣʶʪʥʦ ʪʘʢʘʷ ʞʝ ʪʝʦʨʝʤʘ: 

ɻʠʧʝʨʙʦʣʘ ï ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʪʦʯʝʢ ʧʣʦʩʢʦʩʪʠ, ʪʘʢʠʭ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʨʘʩʩʪʦʷ-

ʥʠʷ ʦʪ ʢʘʞʜʦʡ ʪʦʯʢʠ ʜʦ ʬʦʢʫʩʘ ʢ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʥʝʸ ʜʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ (ʙʣʠʞʘʡʰʝʡ) 

ʜʠʨʝʢʪʨʠʩʳ ʨʘʚʥʦ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʫ: 

é 

ʊʦ ʝʩʪʴ, ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ M  ʛʠʧʝʨʙʦʣʳ ʦʪʥʦʰʝʥʠʝ ʝʸ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʬʦʢʫʩʘ MF1  

ʢ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʥʝʸ ʞʝ ʜʦ ʙʣʠʞʘʡʰʝʡ ʜʠʨʝʢʪʨʠʩʳ );( 1dMr  ʨʘʚʥʦ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʫ: 

4

5

);( 1

1 ==e
r dM

MF
. ɼʣʷ ʧʘʨʳ 22, dF  ʠ ʣʶʙʦʡ ʪʦʯʢʠ N  ʛʠʧʝʨʙʦʣʳ (ʨʘʜʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʷ ʚʳ-

ʙʨʘʣ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʫʶ ʪʦʯʢʫ ʜʘʣʴʥʝʡ ʚʝʪʚʠ) ʦʪʥʦʰʝʥʠʝ ʪʘʢʦʝ ʞʝ: 
4

5

);( 2

2 ==e
r dN

NF
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ʂ ʩʣʦʚʫ, ʫ ʧʘʨʘʙʦʣʳ ʩ ʝʸ ʝʜʠʥʩʪʚʝʥʥʳʤ ʬʦʢʫʩʦʤ ʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʜʠʨʝʢʪʨʠʩʦʡ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʵʪʠ ʜʣʠʥʳ ʦʪʥʦʩʷʪʩʷ çʦʜʠʥ ʢ ʦʜʥʦʤʫè, ʧʦʵʪʦʤʫ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʣʶʙʦʡ ʧʘʨʘ-

ʙʦʣʳ ʠ ʨʘʚʝʥ ʝʜʠʥʠʮʝ. 

ʆʪʚʝʪ: ʠʩʢʦʤʘʷ ʣʠʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʧʝʨʙʦʣʫ 1
4

)5(

3 2

2

2

2

=
-

+-
yx

 ʩ ʮʝʥʪʨʦʤ 

ʩʠʤʤʝʪʨʠʠ ʚ ʪʦʯʢʝ )5;0(
~
O  ʠ ʧʦʚʸʨʥʫʪʫʶ ʥʘ ¯90  ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʝʛʦ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʧʦ-

ʣʦʞʝʥʠʷ. ʂʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ: 1
34 2

2

2

2

=-
yx

, ʬʦʢʫʩʳ: )0;5(),0;5( 21 -FF , ʵʢʩʮʝʥʪʨʠʩʠ-

ʪʝʪ: 
4

5
=e , ʘʩʠʤʧʪʦʪʳ: xyxy

4

3
,

4

3
-== , ʜʠʨʝʢʪʨʠʩʳ: 0165:,0165: 21 =+=- xdxd . 

ʅʦ ʷ ʚʘʩ ʧʨʦʩʪʦ ʪʘʢ ʥʝ ʦʪʧʫʱʫ :) ï ʚʩʸ-ʪʘʢʠ ʨʘʟʙʝʨʫ ʚʪʦʨʦʡ ʩʧʦʩʦʙ ʧʨʠʚʝʜʝʥʠʷ ʣʠ-

ʥʠʠ 1
4

)5(

3 2

2

2

2

=
-

+-
yx

 ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ. ʆʩʫʱʝʩʪʚʠʤ ʧʦʚʦʨʦʪ ʩʠʩʪʝʤʳ OXY ʥʘ ʫʛʦʣ  

2

p
 ʨʘʜʠʘʥ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʠ ʝʸ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʚ ʪʦʯʢʫ )5;0(

~
O . ʊʦʛʜʘ ʚ ʩʠ-

ʩʪʝʤʝ YXO
~~~

 ʫʨʘʚʥʝʥʠʝ ʧʨʠʤʝʪ ʚʠʜ: 1
3

~

4

~

2

2

2

2

=-
yx

. 

ʏʝʨʪʸʞ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʯʝʨʪʝʞʠ ʚʳʰʝ ï ʩ ʪʦʡ ʧʦʧʨʘʚʢʦʡ, 

ʯʪʦ ʛʠʧʝʨʙʦʣʫ ʤʳ ʠʟʦʙʨʘʟʠʤ ʚ ʩʠʩʪʝʤʝ YXO
~~~
. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʩʝ ʚʳʯʠʩʣʝʥʠʷ ʙʫʜʫʪ ʧʨʦ-

ʚʦʜʠʪʴʩʷ ʚ ʥʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʠ ʧʝʨʝʤʝʥʥʳʝ ʩʣʝʜʫʝʪ ʟʘʧʠʩʳʚʘʪʴ ʩʦ ʟʥʘʯʢʦʤ  çʪʠʣʴʜʘè: 

yx ~,~ . ɺ ʯʘʩʪʥʦʩʪʠ, ʘʩʠʤʧʪʦʪʳ ʟʘʧʠʰʫʪʩʷ ʪʘʢ: xyxy ~

4

3~,~

4

3~ -== , ʘ ʜʠʨʝʢʪʨʠʩʳ ï ʪʘʢ: 

0165:,016~5: 21 =+=- xdxd . 

ʆʯʝʥʴ ʭʦʪʝʣʦʩʴ ʫʧʨʦʩʪʠʪʴ ʠ ʜʘʞʝ ʚʦʦʙʱʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʫ ʟʘʜʘʯʫ, ʥʦ ʦʥʘ ʚʟʷʪʘ 

ʠʟ ʢʦʥʢʨʝʪʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ, ʧʨʠʯʸʤ, ʟʘʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʠʰʣʦʩʴ ʩ 

ʫʧʦʨʥʳʤ ʟʘʥʫʜʩʪʚʦʤ ʨʘʟʦʙʨʘʪʴ ʚʩʝ-ʚʩʝ-ʚʩʝ ʪʦʥʢʦʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʸʤʳ.  

ʅʘʣʴʶ ʚʘʤ ʩʪʘʢʘʥ ʤʦʣʦʢʘ ʟʘ ʚʨʝʜʥʦʩʪʴ ʠ ʧʨʝʜʣʦʞʫ ʟʘʜʘʯʫ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ, ʦʥʘ ʧʨʦʱʝ:) 

ɿʘʜʘʯʘ 110 

ʅʘʡʪʠ ʫʨʘʚʥʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʩʪʘ ʪʦʯʝʢ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʥʦh ʝʥʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʪʦʯʢʠ )0;20(-A  ʢ ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʧʨʷʤʦʡ 085: =+xd  ʧʦʩʪʦʷʥʥʦ ʠ ʨʘʚ-

ʥʦ 
2

5
. ʉʜʝʣʘʪʴ ʪʦʯʥʳʡ ʯʝʨʪʝʞ.  

ʇʦʜʫʤʘʡʪʝ, ʦ ʢʘʢʦʡ ʵʪʦ ʪʦʯʢʝ ʠ ʦ ʢʘʢʦʡ ʧʨʷʤʦʡ ʰʝʧʯʝʪ ʫʩʣʦʚʠʝ ;-) 

ʂʨʘʪʢʦʝ ʨʝʰʝʥʠʝ ʠ ʯʝʨʪʸʞ ʚ ʢʦʥʮʝ ʢʥʠʛʠ. 

ʀ ʪʝʧʝʨʴ ʚʳ ʛʦʪʦʚʳ! (ʚ ʭʦʨʦʰʝʤ ʩʤʳʩʣʝ:)) 

ï ʛʦʪʦʚʳ ʨʘʩʩʤʦʪʨʝʪʴ ʩʫʧʝʨʟʘʜʘʯʫ, ʢ ʢʦʪʦʨʦʡ ʷ ʚʘʩ ʤʦʨʘʣʴʥʦ ʠ ʪʝʭʥʠʯʝʩʢʠ ʛʦʪʦʚʠʣ 

ʯʫʪʴ ʣʠ ʥʝ ʩ ʧʝʨʚʳʭ ʧʘʨʘʛʨʘʬʦʚ ʪʝʤʳ. 

éʘʥʝʢʜʦʪ ʪʫʪ ʝʱʸ ʚʩʧʦʤʥʠʣʩʷ ʩʘʜʠʩʪʩʢʠʡ ʧʨʦ ʛʦʪʦʚʢʫ, ʥʦ, ʧʦʞʘʣʫʡ, ʥʝ ʙʫʜʫ ï ʦʥ 

ʥʝʵʪʠʯʥʳʡ :)  
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3.8. ʂʘʢ ʧʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ? 

ʕʪʘ ʟʘʜʘʯʘ ʩʣʝʜʦʚʘʣʘ ʟʘ ʥʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʛʣʘʚʳ ʠ ʚ ʟʘʢʣʶʯʠʪʝʣʴ-

ʥʦʤ ʧʘʨʘʛʨʘʬʝ ʤʳ ʦʢʦʥʯʘʪʝʣʴʥʦ ʨʘʟʙʝʨʸʤʩʷ, ʢʘʢ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

0222 22 =+++++ FEyDxCyBxyAx  ( CBA ,,  ʥʝ ʨʘʚʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʫʣʶ) ʩʚʝʩʪʠ ʢ ʦʜ-

ʥʦʤʫ ʠʟ ʜʝʚʷʪʠ ʢʘʥʦʥʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ. 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʧʘʨʘʛʨʘʬʘʭ ʤʳ ʦʯʝʥʴ ʧʦʜʨʦʙʥʦ ʦʪʨʘʙʦʪʘʣʠ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʫʨʘʚʥʝ-

ʥʠʷ, ʢʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪ 0=B : 

02222 =++++ FEyDxCyAx   ( ED, ʥʝ ʨʘʚʥʳ ʥʫʣʶ ʦʜʥʦʚʨʝʤʝʥʥʦ) 

ʊʘʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʠʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ʚʳʜʝʣʝʥʠʷ ʧʦʣʥʦʛʦ ʢʚʘʜʨʘʪʘ(ʦʚ) ʩ ʜʘʣʴʥʝʡ-

ʰʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʬʦʨʤʫʣ é, ʜʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʚʦʨʦʪ (ʦʧʮʠʦʥʘʣʴʥʦ) ʥʘ ʫʛʦʣ  ¯90  

ʣʠʙʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘ ¯180  ʠ ʥʝʧʨʝʤʝʥʥʦ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʣʠʥʠʠ ʠʣʠ ʩʠʩʪʝ-

ʤʳ ʢʦʦʨʜʠʥʘʪ. 

éʋ ʚʘʩ ʪʘʢʦʝ ʫʨʘʚʥʝʥʠʝ? ɿʥʘʯʠʪ, ʚʘʤ ʭʚʘʪʠʪ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʳʜʫʱʠʭ ʧʘʨʘʛʨʘʬʦʚ! 

ʅʝ ʪʘʢʦʝ? ɿʥʘʯʠʪ, ʥʝ ʭʚʘʪʠʪ J 

ʂʘʢ ʤʥʦʛʠʝ ʧʦʜʤʝʪʠʣʠ, ʯʣʝʥʳ EyDx 2,2  ʦʙʱʝʛʦ ʫʨʘʚʥʝʥʠʷ çʦʪʚʝʯʘʶʪè ʟʘ ʧʘʨʘʣ-

ʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ, ʠ ʣʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʝʥʫʣʝʚʦʝ ʩʣʘʛʘʝʤʦʝ Bxy2  çʦʪʚʝʯʘʝʪè ʟʘ 

ʧʦʚʦʨʦʪ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʫʛʣʘ ¯90  ʠ ʢʨʘʪʥʳʭ ʝʤʫ ʫʛʣʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ 0=B , ʠ ʤʳ ʦʪʜʝ-

ʣʳʚʘʝʤʩʷ ʣʸʛʢʠʤ ʠʩʧʫʛʦʤ). ʇʨʦʩʪʝʡʰʠʡ ʧʨʠʤʝʨ ʧʦʚʦʨʦʪʘ ʥʘ çʥʝʭʘʣʷʚʥʳʡè ʫʛʦʣ ʥʘʤ ʫʞʝ 

ʚʩʪʨʝʯʘʣʩʷ ï ʵʪʦ ʥʝʢʘʥʦʥʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʥʘʷ çʰʢʦʣʴʥʘʷè ʛʠʧʝʨʙʦʣʘ 01=-xy .  

ʋʨʘʚʥʝʥʠʝ 0222 22 =+++++ FEyDxCyBxyAx  ʩ ʥʝʥʫʣʝʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ B  

ʥʝʧʨʠʷʪʥʦ ʪʝʤ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ ʩ ʧʦ-

ʤʦʱʴʶ ʦʙʳʯʥʳʭ ʩʨʝʜʩʪʚ ʘʣʛʝʙʨʳ: ʧʝʨʝʥʦʩʘ ʩʣʘʛʘʝʤʳʭ, ʠʭ ʛʨʫʧʧʠʨʦʚʢʠ, ʚʳʥʝʩʝʥʠʡ ʟʘ 

ʩʢʦʙʢʠ, ʚʳʜʝʣʝʥʠʷ ʧʦʣʥʳʭ ʢʚʘʜʨʘʪʦʚ ʠ ʧʨʦʯʝʡ ʰʢʦʣʴʥʦʡ ʩʘʤʦʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦɻ ʪʦʤʫ ʥʘ 

ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʚʣʝʢʘʪʴ ʙʦʣʝʝ ʤʦʱʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʫʨʘʚʥʝʥʠʝ 0271826371813 22 =---++ yxyxyx . 

ʂʘʢʠʝ ʙʫʜʫʪ ʠʜʝʠ? éɼʘ ʣʘʜʥʦ ʩ ʥʠʤʠ, ʩ ʠʜʝʷʤʠ, ʪʫʪ ʜʘʞʝ ʥʝ ʧʦʥʷʪʥʦ, ʢʘʢʫʶ ʣʠʥʠʶ ʦʥʦ 

ʟʘʜʘʸʪ. ʕʣʣʠʧʩ? ɻʠʧʝʨʙʦʣʫ? ʇʘʨʘʙʦʣʫ? ʏʪʦ-ʪʦ ʜʨʫʛʦʝ ʠʟ ʢʣʘʩʩʠʬʠʢʘʮʠʠ?  

ʅʝʤʥʦʛʦ ʧʦʪʨʘʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʠ ʚʳ ʥʘʫʯʠʪʝʩʴ ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ ʥʘʭʦʜʠʪʴ ʦʪʚʝʪʳ 

ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʝʟ ʦʩʦʙʳʭ ʧʨʦʙʣʝʤ ʩʤʦʞʝʪʝ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʜʘʥʥʦʝ ʫʨʘʚʥʝ-

ʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʵʣʣʠʧʩ ʩ ʧʦʣʫʦʩʷʤʠ 1,2 == ba , ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ 

)0;1(
~
O  ʠ ʧʦʚʸʨʥʫʪ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʚʦʝʛʦ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʫʛʦʣ, ʩʦʩʪʘʚʣʷʶʱʠʡ ʧʨʠʤʝʨʥʦ ¯-18 : 

ʄʳʩʣʝʥʥʦ ʚʦʟʴʤʠʪʝ ʵʣʣʠʧʩ ʚ ʨʫʢʠ, 

ʧʦʚʝʨʥʠʪʝ ʝʛʦ ʥʘ ʣʶʙʦʡ ʫʛʦʣ ʠ ʧʝʨʝʤʝʩʪʠ-

ʪʝ ʚ ʧʨʦʠʟʚʦʣʴʥʦʝ ʤʝʩʪʦ ʧʣʦʩʢʦʩʪʠ. ʅʦ-

ʚʦʤʫ ʧʦʣʦʞʝʥʠʶ ʵʣʣʠʧʩʘ ʙʫʜʝʪ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʝ ʫʨʘʚʥʝʥʠʝ, 

ʠ ʝʩʣʠ ʚʘʤ ʧʨʝʜʲʷʚʠʪʴ ʝʛʦ ʙʝʟ ʯʝʨʪʝʞʘ, ʪʦ 

ʥʠʢʪʦ ʚ ʞʠʟʥʴ ʥʝ ʜʦʛʘʜʘʝʪʩʷ, ʯʪʦ ʦʥʦ 

ʦʧʨʝʜʝʣʷʝʪ ʪʦʪ ʞʝ ʩʘʤʳʡ ʵʣʣʠʧʩ.  

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠ ʧʦʷʚʠʣʘʩʴ ʟʘʜʘ-

ʯʘ ʧʨʠʚʝʜʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ ï ʯʪʦʙʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʣʠʥʠʠ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʵʪʦ ʟʘ ʟʚʝʨʴ ʠ ʢʘʢʠʤ ʥʨʘʚʦʤ ʦʥ ʦʙʣʘʜʘʝʪ. 
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ɺʳʰʝ ʷ ʨʘʩʩʤʘʪʨʠʚʘʣ ʜʚʘ ʩʧʦʩʦʙʘ ʧʨʠʚʝʜʝʥʠʷ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʰʝʤʫ ʧʨʠʤʝʨʫ: 

1) ʆʩʫʱʝʩʪʚʠʤ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʵʣʣʠʧʩʘ ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ (ʧʨʝʜ-

ʩʪʘʚʣʷʝʤ ʤʳʩʣʝʥʥʦ) ʠ ʧʦʚʝʨʥʸʤ ʝʛʦ ʥʘ ʫʛʦʣ ̄º18
4

3

2

1
arctg  (ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʪʩʷ ʥʫʞʥʦʝ ʫʨʘʚʥʝʥʠʝ 1
2

2

2

2

=+y
x

. 

2) ʇʝʨʝʡʜʸʤ ʢ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ YXO
~~~
, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʸʤ 

ʧʦʚʦʨʦʪʘ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ OXY ʥʘ ¯-º- 18
4

3

2

1
arctg  ʚʦʢʨʫʛ ʥʘʯʘʣʘ ʢʦʦʨʜʠ-

ʥʘʪ ʠ ʝʸ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʫ )0;1(
~
O . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ YXO
~~~

 ʫʨʘʚʥʝʥʠʝ ʜʘʥʥʦʛʦ ʵʣʣʠʧʩʘ ʟʘʧʠʰʝʪʩʷ ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʚʠʜʝ 1~

2

~
2

2

2

=+y
x

: 

çʅʘʚʩʢʠʜʢʫè ʚʪʦʨʦʡ ʩʧʦʩʦʙ ʢʘʞʝʪʩʷ ʚʳ-

ʯʫʨʥʳʤ ʠ ʥʝʫʢʣʶʞʠʤ, ʦʜʥʘʢʦ, ʝʩʣʠ ʥʝʤʥʦʛʦ 

ʧʨʠʟʘʜʫʤʘʪʴʩʷ, ʪʦ ʦʥ ʙʦʣʝʝ ʢʦʨʨʝʢʪʝʥ. ʀ ʪʦʣ-

ʩʪʳʡ ʥʘʤʸʢ ʥʘ ʵʪʦ ʫʞʝ ʧʨʦʩʢʦʯʠʣ ʯʫʪʴ ʚʳʰʝ: 

ʢʫʜʘ ʙʳ ʤʳ ʥʠ ʧʝʨʝʤʝʩʪʠʣʠ ʜʘʥʥʫʶ ʣʠʥʠʶ, ʢʘ-

ʢʫʶ ʙʳ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʥʠ ʚʙrʨʘʣʠ ï ʵʣʣʠʧʩ 

ʦʩʪʘʥʝʪʩʷ ʪʝʤ ʞʝ ʩʘʤʳʤ ʵʣʣʠʧʩʦʤ ʩ ʧʦʣʫʦʩʷ-

ʤʠ 1,2 == ba , ʩʚʦʠʤʠ ʬʦʢʫʩʘʤʠ ʠ ʜʨʫʛʠʤʠ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

ʅʦ ʩʪʆʠʪ ʣʠ ʧʝʨʝʤʝʱʘʪʴ ʉɸʄʋ ʣʠʥʠʶ? ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʢʨʳʰʘ ʚʘʰʝʛʦ ʜʦʤʘ ʠʤʝ-

ʝʪ ʵʣʣʠʧʪʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʘ ʂʘʨʣʩʦʥ, ʢʦʪʦʨʳʡ ʞʠʚʸʪ ʥʘ ʢʨʳʰʝ, ʚʳʙʨʘʣ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ 

ʥʘ ʪʨʫʙʝ ʢʦʯʝʛʘʨʢʠ J. ʏʪʦ ʚʳ ʙʫʜʝʪʝ ʜʝʣʘʪʴ, ʯʪʦʙʳ ʩ ʢʦʤʬʦʨʪʦʤ ʠʩʩʣʝʜʦʚʘʪʴ ʵʣʣʠʧʩ? ʈʘ-

ʟʫʤʝʝʪʩʷ, ʥʝ ʩʪʘʥʝʪʝ ʧʝʨʝʥʦʩʠʪʴ ʢʨʳʰʫ, ʘ ʧʝʨʝʡʜʸʪʝ ʢ ʫʜʦʙʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʊʦ ʝʩʪʴ, ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʦʪʥʦʩʠʪʝʣʴʥʘ ʠ ʚʪʦʨʠʯʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʤʫ 

ʠʣʠ ʠʥʦʤʫ ʦʙʲʝʢʪʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʧʦʣʥʝ ʣʦʛʠʯʥʦ  ʠ ʧʨʘʚʦʤʝʨʥʦ ʪʨʝʚʦʞʠʪʴ ʠʤʝʥʥʦ ʝ,y 

ʘ ʥʝ çʫʥʠʢʘʣʴʥʳʡè ʵʣʣʠʧʩ, ʢʨʳʰʫ ʜʦʤʘ ʠʣʠ ʯʪʦ-ʪʦ ʝʱʸ. 

ɸ ʩʫʪʴ ʧʨʝʘʤʙʫʣʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʘʣʝʝ ʤʳ ʙʫʜʝʤ ʧʨʠʚʦʜʠʪʴ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ 

2-ʛʦ ʧʦʨʷʜʢʘ ʧʫʪʸʤ ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦʪʦʨʦʡ 

ʫʨʘʚʥʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʣʠʥʠʠ ʧʨʠʤʝʪ ʢʘʥʦʥʠʯʝʩʢʠʡ ʚʠʜ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʠʚʝʜʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʣʠʥʠʠ ʢ 

ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ, ʧʨʠʯʸʤ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʳʤʠ. ʗ ʧʦ-

ʩʪʘʨʘʶʩʴ ʩʦʩʪʘʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʦʡ ʢʦʥʩʧʝʢʪ, ʜʦʩʪʫʧʥʳʡ ʯʝʣʦʚʝʢʫ ʩ ʣʶʙʳʤ ʫʨʦʚ-

ʥʝʤ ʧʦʜʛʦʪʦʚʢʠ. 

ɼʣʷ ʵʪʦʛʦ ʥʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʝʱʸ ʦʜʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ: 

ɺʩʝ ʣʠʥʠʠ 2-ʛʦ ʧʦʨʷʜʢʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: 

1) ʮʝʥʪʨʘʣʴʥʳʝ ʣʠʥʠʠ, ʦʙʣʘʜʘʶʱʠʝ ʝʜʠʥʩʪʚʝʥʥʳʤ ʮʝʥʪʨʦʤ (ʪʦʯʢʦʡ) ʩʠʤʤʝʪʨʠʠ 

(ʵʣʣʠʧʩ, ʤʥʠʤʳʡ ʵʣʣʠʧʩ, ʛʠʧʝʨʙʦʣʘ, ʧʘʨʘ ʤʥʠʤʳʭ ʠʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ 

ʧʨʷʤʳʭ);  

2) ʥʝʮʝʥʪʨʘʣʴʥʳʝ ʣʠʥʠʠ, ʫ ʢʦʪʦʨʳʭ ʮʝʥʪʨʳ ʩʠʤʤʝʪʨʠʠ ʦʪʩʫʪʩʪʚʫʶʪ (ʧʘʨʘʙʦʣʘ), 

ʣʠʙʦ ʠʭ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ (ʧʘʨʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʠʣʠ ʤʥʠʤʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ, ʧʘʨʘ 

ʩʦʚʧʘʚʰʠʭ ʧʨʷʤʳʭ). 

http://mathprofi.com/knigi_i_kursy/angem.html


ɺʥʠʤʘʥʠʝ! ʕʪʦ ʜʝʤʦ-ʚʝʨʩʠʷ ʢʥʠʛʠ, ʧʦʣʥʳʡ ʠ ʩʚʝʞʠʡ ʢʫʨʩ ʤʦʞʥʦ ʥʘʡʪʠ ʟʜʝʩʴ: http://mathprofi.com/knigi_i_kursy/angem.html 
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ʀʪʘʢ, ʚʳ ʩʯʘʩʪʣʠʚʳʡ ʦʙʣʘʜʘʪʝʣʴ ʫʨʘʚʥʝʥʠʷ 0222 22 =+++++ FEyDxCyBxyAx   

ʩ ʥʝʥʫʣʝʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ B . 

 ʉ ʯʝʛʦ ʥʘʯʘʪʴ? ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʷʩʥʠʪʴ, ʢ ʢʘʢʦʡ ʛʨʫʧʧʝ ʦʪʥʦ-

ʩʠʪʩʷ ʣʠʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʤʳʩʣʝʥʥʦ ʣʠʙʦ ʥʘ ʯʝʨʥʦʚʠʢʝ ʩʦʩʪʘʚʠʪʴ ʠ ʚʳʯʠʩʣʠʪʴ ʦʧʨʝ-

ʜʝʣʠʪʝʣʴ é. ɽʩʣʠ 0̧d , ʪʦ ʧʝʨʝʜ ʥʘʤʠ ʫʨʘʚʥʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʣʠʥʠʠ, ʝʩʣʠ ʞʝ 0=d  ï ʪʦ 

ʥʝʮʝʥʪʨʘʣʴʥʦʡ. 

ɼʣʷ ʫʨʘʚʥʝʥʠʷ 0271826371813 22 =---++ yxyxyx : 

040081481993713... ¸=-=Ö-Ö= , ʟʥʘʯʠʪ, ʦʥʦ ʦʧʨʝʜʝʣʷʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʣʠʥʠʶ. 

 

 

ɿʘʯʝʤ ʵʪʦ ʥʫʞʥʦ? ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ. ɼʘ, ʢʦʥʝʯ-

ʥʦ, ʚʘʰ ʫʯʝʙʥʳʡ ʧʣʘʥ ʤʦʞʝʪ ʠ ʥʝ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʷ 

ʧʦʩʪʘʨʘʶʩʴ ʧʨʦʚʝʩʪʠ ʚʘʩ ʯʝʨʝʟ ʜʝʙʨʠ ʩʘʤʦʡ ʢʦʤʬʦʨʪʥʦʡ ʠ ʢʦʨʦʪʢʦʡ ʪʨʦʧʠʥʢʦʡ. 

ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʣʠʥʠʠ, ʧʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʣʫʯʰʝ ʚʩʝʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʠʥʚʘʨʠʘʥʪʦʚ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʦʥ ʧʝʨʝʩʪʘʸʪ ʨʘʙʦʪʘʪʴ ʚ ʥʝʮʝʥʪʨʘʣʴ-

ʥʦʤ ʩʣʫʯʘʝ, ʧʦʵʪʦʤʫ ʥʘ ʧʦʤʦʱʴ ʧʨʠʜʸʪʩʷ ʧʨʠʚʣʝʯʴ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʸʤʢʠʡ ʫʥʠʚʝʨʩʘʣʴ-

ʥʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʣʠʙʦ ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ (ʥʦ 

ʪʫʪ ʫʞʝ ʥʘʜʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʜʨʫʛʦʡ ʪʝʤʝ). ʉʥʘʯʘʣʘ ʨʘʟʙʝʨʸʤ ʦʜʥʦ, ʟʘʪʝʤ ʜʨʫʛʦʝ, ʠ 

ʜʘʞʝ ʝʩʣʠ ʚʘʤ ʥʫʞʥʦ ʨʘʟʜʝʣʘʪʴʩʷ ʣʠʰʴ ʩ ʥʝʮʝʥʪʨʘʣʴʥʦʡ ʣʠʥʠʝʡ, ʧʦʩʪʘʨʘʡʪʝʩʴ ʥʝ ʧʨʦʧʫʩ-

ʢʘʪʴ ʥʠʞʝʩʣʝʜʫʶʱʠʡ ʧʘʨʘʛʨʘʬ, ʧʦʩʢʦʣʴʢʫ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʘ: 

ü ʇʨʠʚʝʜʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʣʠʥʠʠ. ʄʝʪʦʜ ʠʥʚʘʨʠʘʥʪʦʚ 

ɺʦ-ʧʝʨʚʳʭ, ʪʝʨʤʠʥ. ʀʥʚʘʨʠʘʥʪ ï ʵʪʦ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʦʡ 

ʧʨʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ. 

ʇʨʦʩʪʝʡʰʠʡ ʧʨʠʤʝʨ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʥʚʘʨʠʘʥʪʘ ï ʵʪʦ ʜʣʠʥʘ ʦʪʨʝʟʢʘ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦ ʝʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʤʝʥʷʶʪʩʷ ʢʦʦʨʜʠ-

ʥʘʪʳ ʢʦʥʮʦʚ ʦʪʨʝʟʢʘ, ʥʦ ʝʛʦ ʜʣʠʥʘ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʦʡ (ʠʥʚʘʨʠʘʥʪʥʦʡ). 

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʠʥʘ, ʰʠʨʠʥʘ ʠ ʪʦʣʱʠʥʘ ʫʯʝʙʥʠʢʘ ʌʠʭʪʝʥʛʦʣʴʮʘ (ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʧʦʣʦʞʠʪʴ ʥʘ ʩʪʦʣ, ʥʘ ʩʪʫʣ, ʥʘ ʢʨʦʚʘʪʴ, ʧʦʜ ʢʨʦʚʘʪʴ, ʚ ʤʫʩʦʨʥʦʝ ʚʝʜʨʦ) ï ʵʪʦ ʠʥʚʘʨʠʘʥʪʳ 

ʦʪʥʦʩʠʪʝʣʥɹʦ ʧʝʨʝʤʝʱʝʥʠʷ ʢʥʠʛʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɸ ʚʦʪ ʝʩʣʠ ʥʝʥʘʚʠʩʪʥʳʡ ʪʦʤʠʢ ʧʦʨʚʘʪʴ 

ʚ ʢʣʦʯʴʷ, ʪʦ ʝʛʦ ʨʘʟʤʝʨʳ ʫʞʝ ʧʝʨʝʩʪʘʥʫʪ ʙʳʪʴ ʠʥʚʘʨʠʘʥʪʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʠʭ ʤʝʭʘʥʠʯʝ-

ʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. ʅʦ ʠʥʚʘʨʠʘʥʪʦʤ ʦʩʪʘʥʝʪʩʷ ʩʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʊʘʢ ʯʪʦ ʨʚʠ, ʥʝ 

ʨʚʠ, ʘ ʦʩʚʘʠʚʘʪʴ ʝʛʦ ʧʨʠʜʸʪʩʷ J 

ʆʜʥʘʢʦ ʚʝʨʥʸʤʩʷ ʢ ʥʘʰʝʤʫ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤʫ ʫʨʘʚʥʝʥʠ:ʁ 

0271826371813 22 =---++ yxyxyx   

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ ʜʨʫʛʠʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʩʠʩʪʝʤ 

ʢʦʦʨʜʠʥʘʪ ʠ ʧʦʣʫʯʠʪʴ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ 

0222 22 =+++++ FEyDxCyBxyAx , ʢʦʪʦʨʳʝ ʟʘʜʘʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʵʣʣʠʧʩ.  

ʀ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʘ ʝʩʪʴ ʣʠ ʫ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʫʨʘʚʥʝʥʠʡ ʯʪʦ-ʪʦ ʦʜʠʥʘʢʦʚʦʝ, 

ʭʘʨʘʢʪʝʨʥʦʝ ʪʦʣʴʢʦ ʜʣʷ ʜʘʥʥʦʡ ʣʠʥʠʠ? ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʝʩʪʴ ʣʠ ʠʥʚʘʨʠʘʥʪʳ? 

ɼʘ, ʝʩʪʴ! 

http://mathprofi.com/knigi_i_kursy/angem.html
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ɽʩʣʠ ʣʠʥʠʷ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʟʘʜʘʥʘ 0222 22 =+++++ FEyDxCyBxyAx  ï ʦʙʱʠʤ 

ʫʨʘʚʥʝʥʠʝʤ ʚ ʥʝʢʦʪʦʨʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʪʦ ʠʥʚʘʨʠʘʥʪʘʤʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʦʚʦʨʦʪʘ ʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚ̫-

ʣʷʶʪʩʷ ʩʣʝʜʫʁ ʱʠʝ ʏʀʉʃɸ: 

CAS +=  ï ʩʫʤʤʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ 22, yx , 

ʩʪʘʨʳʡ ʟʥʘʢʦʤʝʮ é 

ʠ ʝʱʸ ʦʜʠʥ ʦʧʨʝʜʝʣʠʪʝʣʴ: 

FED

ECB

DBA

=D . 

ʈʘʩʩʤʦʪʨʠʤ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ 0222 22 =+++++ FEyDxCyBxyAx  ʠ ʧʦʩʪʘʚʠʤ 

ʟʘʜʘʯʫ ʧʦʜʦʙʨʘʪʴ ʥʦʚʫʶ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ YXO
~~~

  ʊɸʂ, ʯʪʦʙʳ ʫʨʘʚʥʝʥʠʝ 

ʜʘʥʥʦʡ ʣʠʥʠʠ ʧʨʠʥʷʣʦ ʚ ʥʝʡ ʚʠʜ 0~~
1

2

1

2

1 =++ FyCxA   (ʢʦʪʦʨʳʡ ʵʣʝʤʝʥʪʘʨʥʦ ʩʚʦʜʠʪʩʷ ʢ 

ʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ). ɿʘʤʝʪʠʤ ʧʦʧʫʪʥʦ ʣʦʛʠʯʥʫʶ ʚʝʱʴ ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʪʦʛʦʚʦʛʦ ʫʨʘʚ-

ʥʝʥʠʷ, çʦʪʚʝʯʘʶʱʠʝè ʟʘ ʧʦʚʦʨʦʪ ʠ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʨʘʚʥʳ ʥʫʣʶ: 0111 === EDB  

ʇʦʩʢʦʣʴʢʫ ʠʥʚʘʨʠʘʥʪʳ (ʯʠʩʣʘ) D,,dS  ʅɽ ɿɸɺʀʉʗʊ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʪʦ ʩʧʨʘʚʝʜʣʠʚʳʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʘʚʝʥʩʪʚʘ: 
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d  

 

ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ ʧʨʦʩʪʦʡ ʠ ʠʟʷʱʥʳʡ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʥʘʰʝʡ ʟʘʜʘʯʠ: 

 

1) ʀʟ ʠʩʭʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʘʭʦʜʠʤ ʯʠʩʣʘ 

FED

ECB

DBA

CAS =D+= ,..., . 

2) ʈʝʰʘʝʤ ʩʠʩʪʝʤʫ 
î
í

î
ì

ë

D=

=

=+

111

11

11

FCA
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SCA

d  ʠ ʟʘʧʠʩʳʚʘʝʤ ʫʨʘʚʥʝʥʠʝ 0~~
1

2

1

2

1 =++ FyCxA , ʢʦʪʦ-

ʨʦʝ ʣʝʛʢʦ ʧʨʠʚʦʜʠʪʩʷ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ. ʇʨʠ ʵʪʦʤ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦ-

ʦʨʜʠʥʘʪ YXO
~~~

 ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʨʦʡ ʩʠʩʪʝʤʳ OXY ʥʘʭʦʜʠʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ 
CA

B
tg

-
=

2
2a . 

ɽʩʣʠ 0=-CA , ʪʦ ʫʛʦʣ ʨʘʚʝʥ ʣʠʙʦ ¯== 45.
4
ʨʘʜ

p
a , ʣʠʙʦ 

4

p
a -=  ʠ ʵʪʦ ʥʝʜʦʩʪʘʪʦʢ ʬʦʨ-

ʤʫʣʳ. ʅʦ ʵʪʦ ʥʝ ʙʝʜʘ. ʇʦʪʦʤʫ ʯʪʦ ʝʩʪʴ ʜʨʫʛʘʷ ʬʦʨʤʫʣʘ: é.  ʂʦʦʨʜʠʥʘʪʳ  ʥʦʚʦʛʦ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ );(
~

00 yxO  ʦʪʳʩʢʠʚʘʶʪʩʷ ʢʘʢ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤr  é.  

http://mathprofi.com/knigi_i_kursy/angem.html
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʥʘʰʝʡ ʟʘʜʘʯʠ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʪʨʦʡʥʫʶ ʠ ʧʦʥʷʪʥʫʶ ʩʭʝ-

ʤʫ, ʜʦʩʪʫʧʥʫʶ ʜʘʞʝ ʰʢʦʣʴʥʠʢʫ. ɺʳʷʩʥʠʤ ʞʝ, ʥʘʢʦʥʝʮ, ʢʘʢ ʠʟ ʧʦʪʨʸʧʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

0271826371813 22 =---++ yxyxyx  ʧʦʣʫʯʘʝʪʩʷ ʢʘʥʦʥʠʯʝʩʢʠʡ ʵʣʣʠʧʩ 1~

2

~
2

2

2

=+y
x

: 

ɿʘʜʘʯʘ 111 

ʇʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ 

0271826371813 22 =---++ yxyxyx  

ʅʘʡʪʠ ʥʘʯʘʣʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʠ ʫʛʦʣ ʝʸ ʧʦʚʦʨʦʪʘ 

ʈʝʰʝʥʠʝ: ʧʝʨʝʡʜʸʤ ʢ ʥʦʚʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ YXO
~~~

, ʚ ʢʦʪʦʨʦʡ 

ʫʨʘʚʥʝʥʠʝ ʜʘʥʥʦʡ ʣʠʥʠʠ ʧʨʠʤʝʪ ʚʠʜ 0~~
1

2

1

2

1 =++ FyCxA . 

ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʠʟ ʠʩʭʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʘʭʦʜʠʤ ʢʦʵʬʬʠʮʠʝʥʪʳ FEDCBA ,,,,, .  

ɺ ʪʝʪʨʘʜʠ ʵʪʦ ʫʜʦʙʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

é 

 

ɿʜʝʩʴ ʚʘʞʥʦ ʥʝ ʧʦʪʝʨʷʪʴ çʤʠʥʫʩʳè, ʘ ʪʘʢʞʝ ʥʝ ʟʘʙʳʪʴ ʨʘʟʜʝʣʠʪʴ ʧʦʧʦʣʘʤ ʥʫʞ-

ʥʳʝ ʯʠʩʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʩʣʘʛʘʝʤʳʝ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʠ ʪʦʛʜʘ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʢʦɻ ʬʬʠʮʠʝʥʪʳ ʙʫʜʫʪ ʨʘʚʥʳ ʥʫʣʶ ï ʥʝ ʩʧʝʰʠʤ ʠ ʥʝ ʧʫʪʘʝʤʩʷ! ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʚʩʸ ʥʘ ʤʝʩʪʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝʥʫʣʝʚʳʝ: 

27,9,13,37,9,13 -=-=-==== FEDCBA  

ɺʳʯʠʩʣʠʤ ʠʥʚʘʨʠʘʥʪʳ: 
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503713

=

=+=+=

d
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ʇʦʩʣʝʜʥʠʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʚʳʛʦʜʥʦ ʨʘʩʢʨʳʪʴ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ, ʧʨʠʙʘʚʠʚ ʢ ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ ʧʝʨʚʫʶ ʩʪʨʦʢʫ: 
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ʀʥʚʘʨʠʘʥʪʳ ʥʘʡʜʝʥʳ, ʩʦʩʪʘʚʠʤ ʠ ʨʝʰʠʤ ʩʠʩʪʝʤʫ: 
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d  

ʀʟ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ ʩʨʘʟʫ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 1F : 

ʧʦʩʢʦʣʴʢʫ 40011 =CA , ʪʦ, ʧʦʜʩʪʘʚʣʷʷ ʵʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ 3-ʝ ʫʨʘʚʥʝʥʠʝ, ʧʦʣʫʯʘʝʤ: 

4040040400 11 -=ÝÖ-=Ö FF  
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ʅʦ ʪʫʪ ʚʘʞʥʝʝ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ. ɽʩʪʴ ʜʣʠʥʥʳʡ ʧʫʪʴ, ʠ ʝʩʪʴ 

ʢʦʨʦʪʢʠʡ. ʇʫʪʴ ʜʣʠʥʥʳʡ: ʠʟ 1-ʛʦ ʫʨʘʚʥʝʥʠʷ ʚʳʨʘʞʘʝʤ 11 50 AC -=  ï ʧʦʜʩʪʘʚʣʷʝʤ ʚʦ ʚʪʦ-

ʨʦʝ ʫʨʘʚʥʝʥʠʝ: 
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ʈʝʰʠʤ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ: 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʜʚʘ ʢʦʤʧʣʝʢʪʘ ʩʠʤʤʝʪʨʠʯʥʳʭ ʢʦʨʥʝʡ: 
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ʇʫʪʴ ʢʦʨʦʪʢʠʡ, ʢ ʢʦʪʦʨʦʤʫ ʷ ʨʝʢʦʤʝʥʜʫʶ çʧʨʠʩʪʨʝʣʷʪʴʩʷè, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ çʯʘʡ-

ʥʠʢʘʤè. ʕʪʦ ʧʦʜʙʦʨ ʢʦʨʥʝʡ. ʉʤʦʪʨʠʤ ʥʘ ʧʝʨʚʳʝ ʜʚʘ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ: 
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ʇʨʠʢʠʜʢʫ ʤʦʞʥʦ ʜʝʣʘʪʴ ʣʠʙʦ ʧʦ ʧʝʨʚʦʤʫ ʫʨʘʚʥʝʥʠʶ, ʣʠʙʦ ʧʦ ʚʪʦʨʦʤʫ, ʢʦʤʫ ʢʘʢ ʫʜʦʙʥʝʝ. 

ʃʠʯʥʦ ʷ ʧʨʠʚʳʢ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʧʦ ʩʫʤʤʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ʇʨʘʚʜʦʧʦʜʦʙʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʟʜʝʩʴ ʥʝ ʪʘʢ ʠ ʤʥʦʛʦ: 

0 ʠ 50 

10 ʠ 40 ï ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʠ ʧʝʨʚʦʤʫ ʠ ʚʪʦʨʦʤʫ ʫʨʘʚʥʝʥʠʶ 

20 ʠ 30 

30 ʠ 20 

40 ʠ 10 ï ʩʠʤʤʝʪʨʠʯʥʘʷ ʧʘʨʘ ʢʦʨʥʝʡ 

50 ʠ 0 

ʂʘʢ ʚʠʜʠʪʝ, ʥʘ ʧʦʜʭʦʜʷʱʫʶ ʧʘʨʫ ʯʠʩʝʣ ʤʳ çʥʘʪʳʢʘʝʤʩʷè ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ.  ɺ ʩʠ-

ʣʫ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʫʨʘʚʥʝʥʠʡ ʨʝʰʝʥʠʝʤ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʠ çʟʝʨʢʘʣʴʥʳʝè ʟʥʘʯʝʥʠʷ 40 ʠ 10. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʰʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʜʚʘ ʥʘʙʦʨʘ ʢʦʨʥʝʡ: 

é 

 

ʅʝ ʟʘʙʳʚʘʝʤ ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ, ʧʦʜʩʪʘʚʠʚ ʟʥʘʯʝʥʠʷ ʧʝʨʚʦʛʦ (ʤʦʞʥʦ ʚʪʦʨʦʛʦ) 

ʢʦʤʧʣʝʢʪʘ ʚ ʣʝʚʫʶ ʯʘʩʪʴ ʢʘʞʜʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ:  

40040)40(4010

4004010

504010

111

11

11

Ö-=-ÖÖ=

=Ö=

=+=+

FCA

CA

CA

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʳʝ ʯʘʩʪʠ ʠʩʭʦʜʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʯʪʦ ʠ 

ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʨʠʪʴ. 

http://mathprofi.com/knigi_i_kursy/angem.html
http://mathprofi.ru/goryachie_formuly.pdf
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ʊʝʧʝʨʴ ʤʳʩʣʝʥʥʦ ʣʠʙʦ ʥʘ ʯʝʨʥʦʚʠʢʝ ʩʣʝʜʫʝʪ ʚʳʷʩʥʠʪʴ, ʢʘʢʦʝ ʨʝʰʝʥʠʝ ʧʨʠʚʝʜʸʪ 

ʥʘʩ ʢ ʞʝʣʘʝʤʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. 

ʇʦʜʩʪʘʚʣʷʝʤ ʧʝʨʚʳʡ ʢʦʤʧʣʝʢʪ ʢʦʨʥʝʡ 40,40,10 111 -=== FCA  ʚ ʫʨʘʚʥʝʥʠʝ 

0~~
1

2

1

2

1 =++ FyCxA : 

040~40~10 22 =-+ yx  

ʊʝʭʥʠʢʘ ʟʘʚʝʨʰʘʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʭʦʨʦʰʦ ʟʥʘʢʦʤʘ: 

1
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40
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2

2

2

2

=+
yx

 ï ʵʣʣʠʧʩ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ );(
~

00 yxO , ʙʦʣʴʰʦʡ ʧʦʣʫʦʩʴʶ 2=a , ʤʘʣʦʡ 

ʧʦʣʫʦʩʴʶ 1=b . 

ʊʘʢʦʡ ʬʨʘʟʳ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ï ʥʘʩ ʥʠʢʪʦ ʥʝ ʩʧʨʘʰʠʚʘʣ ʧʨʦ ʬʦʢʫʩʳ, ʵʢʩʮʝʥʪʨʠ-

ʩʠʪʝʪ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʥʠʠ. 

ɺʩʸ ʚʳʰʣʦ ʫʜʘʯʥʦ ʩ ʧʝʨʚʦʡ ʧʦʧʳʪʢʠ. ɽʩʣʠ ʚ ʫʨʘʚʥʝʥʠʝ 0~~
1

2

1

2

1 =++ FyCxA  ʧʦʜʩʪʘ-

ʚʠʪʴ ʚʪʦʨʦʡ ʥʘʙʦʨ ʢʦʨʥʝʡ 40,10,40 111 -=== FCA , ʪʦ ʧʦʣʫʯʠʪʩʷ ʥʝʢʘʥʦʥʠʯʝʩʢʘʷ ʟʘʧʠʩʴ 

ʪʦʛʦ ʞʝ ʵʣʣʠʧʩʘ 1
2

~

1

~

2

2

2

2

=+
yx

 ï ʧʦʚʸʨʥʫʪʦʛʦ ʥʘ 90 ʛʨʘʜʫʩʦʚ.  

ʅʘʡʜʸʤ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ YXO
~~~

 ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʨʦʡ: 
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arctg

arctgarctg

tg
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a

 

ʀʣʠ ʧʦ ʚʪʦʨʦʡ, ʙʦʣʝʝ ʣʸʛʢʦʡ, ʥʦ ʧʦʯʝʤʫ-ʪʦ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʬʦʨʤʫʣʝ: 

¯-º-º-=Ý-== 18ʨʘʜ.0,32
3

1

3

1
... arctgtg aa  

ʂʦʦʨʜʠʥʘʪʳ 00; yx  ʥʘʯʘʣʘ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ YXO
~~~

 ʥʘʡʜʸʤ ʢʘʢ ʨʝʰʝʥʠʝ ʩʠ-

ʩʪʝʤʳ: 
í
ì
ë

=-+

=-+
Ý

09379

013913
...

00

00

yx

yx
 

ʇʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʫʤʥʦʞʠʤ ʥʘ 9, ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ʫʤʥʦʞʠʤ ʥʘ 13 ʠ ʠʟ 2-ʛʦ ʫʨʘʚ-

ʥʝʥʠʷ ʧʦʯʣʝʥʥʦ ʚʳʯʪʝʤ 1-ʝ (ʧʨʦʱʝ ʩʧʦʩʦʙʘ ʥʝ ʚʠʜʥʦ): 

1,00400
0117481117

011781117
000

00

00
==Ý=Ý

í
ì
ë

=-+

=-+
xyy

yx

yx
, ʪʘʢʠʤ ʦʙʨʘʟʦʤ: )0;1(

~
O . 
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ɺ ʪʦʤ ʩʣʫʯʘʝ ʝʩʣʠ ʧʦ ʫʩʣʦʚʠʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʯʝʨʪʸʞ ï ʚʳʧʦʣʥʷʝʤ ʯʝʨʪʸʞ, 

ʧʨʠʚʝʜʸʥʥʳʡ ʚʳʰʝ. ɺʧʨʦʯʝʤ, ʤʥʝ ʥʝʪʨʫʜʥʦ ʩʢʦʧʠʨʦʚʘʪʴ: 

ɺʚʠʜʫ ʩʣʦʞʥʦʩʪʠ ʯʝʨʪʝʞʘ ʚʧʦʣʥʝ ʜʦʧʫ-

ʩʪʠʤʦ ʝʛʦ ʩʭʝʤʘʪʠʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ, ʦʜʥʘʢʦ 

ʚʩʸ-ʪʘʢʠ ʧʦʩʪʘʨʘʡʪʝʩʴ, ʯʪʦʙʳ ʨʠʩʫʥʦʢ ʙʳʣ ʧʦ-

ʭʦʞ ʥʘ ʧʨʘʚʜʫ. ʂʘʢ ʚʘʨʠʘʥʪ, ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ 

ʪʦʣʴʢʦ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ YXO
~~~

 ʠ ʣɻ-

ʣʠʧʩ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʥʦ ʪʦʛʜʘ 

ʧʨʦʢʦʤʤʝʥʪʠʨʫʡʪʝ, ʯʪʦ ʦʥʘ ʧʦʣʫʯʝʥʘ ʧʦʚʦʨʦ-

ʪʦʤ ʩʠʩʪʝʤʳ OXY ʥʘ ʫʛʦʣ ¯-º= 18...a  ʠ  ʝʸ 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ ʚ ʪʦʯʢʫ )0;1(
~
O . 

ʆʪʚʝʪ: 1
1

~

2

~

2

2

2

2

=+
yx

 ï ʵʣʣʠʧʩ ʩ ʧʦʣʫʦʩʷʤʠ 1,2 == ba  ï ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ YXO
~~~

 ʩ 

ʥʘʯʘʣʦʤ ʚ ʪʦʯʢʝ )0;1(
~
O , ʧʦʚʸʨʥʫʪʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ OXY ʥʘ 

ʫʛʦʣ ¯-º-º-= 18ʨʘʜ.0,32
4

3

2

1
arctga . 

ʕʪʦ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʵʣʣʠʧʪʠʯʝʩʢʠʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪʳ 

11, CA  ï ʦʪʣʠʯʥʳ ʦʪ ʥʫʣʷ ʠ ʦʜʥʦʛʦ ʟʥʘʢʘ (ʦʙʘ ʧʦʣʦʞʠʪʝʣʴʥʳ ʣʠʙʦ ʦʙʘ ʦʪʨʠʮʘʪʝʣʴʥʳ), ʪ.ʝ. 

ʢʦʛʜʘ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʝ 011 >CA .  

ʀ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʵʣʣʠʧʩ. ɽʩʣʠ ʚʩʝ ʪʨʠ ʢʦʬɻʬʠʮʠʝʥʪʘ 

111 ,, FCA  ʦʜʥʦʛʦ ʟʥʘʢʘ, ʪʦ ʵʪʦ ʤʥʠʤʳʡ ʵʣʣʠʧʩ. ʊʘʢ, ʝʩʣʠ ʙʳ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʟʘʜʘʯʝ ʤʳ 

ʧʦʣʫʯʠʣʠ ʫʨʘʚʥʝʥʠʝ 040~40~10 22 =++ yx , ʪʦ ʧʨʠʰʣʠ ʙʳ ʢ ʫʨʘʚʥʝʥʠʶ 1
1

~

2

~

2

2

2

2

-=+
yx

. ʇʨʠ-

ʯʸʤ, ʚʝʩʴ ʘʣʛʦʨʠʪʤ ʠ ʧʦʨʷʜʦʢ ʦʬʦʨʤʣʝʥʠʷ ʦʩʪʘʣʠʩʴ ʙʳ ʧʨʝʞʥʠʤʠ + ʧʨʠʷʪʥʳʡ ʙʦʥʫʩ ï ʦʪ-

ʩʫʪʩʪʚʠʝ ʯʝʨʪʝʞʘ, ʧʦʩʢʦʣʴʢʫ ʤʥʠʤʳʡ ʵʣʣʠʧʩ ʦʩʪʘʸʪʩʷ ʨʘʟʚʝ ʯʪʦ ʤʥʠʪʴ =)   

ɽʱʸ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ ï ʥʫʣʝʚʦʡ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ: 01=F , 

ʧʨʝʜʚʝʩʪʥʠʢʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʫʣʝʚʦʡ ʪʨʝʪʠʡ ʠʥʚʘʨʠʘʥʪ: 0=D . ɺ ʯʘʩʪʥʦʩʪʠ, ʫʨʘʚʥʝ-

ʥʠʝ 0~40~10 22 =+ yx  ʩʚʦʜʠʪʩʷ ʢ  ʚʠʜʫ 0
1

~

2

~

2

2

2

2

=+
yx

 ï ʠ ʵʪʦ ʧʘʨʘ ʤʥʠʤʳʭ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ 

ʧʨʷʤʳʭ ʩ ʝʜʠʥʩʪʚʝʥʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʪʦʯʢʦʡ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ )0;0(
~
O  (ʩ ʥʫʣʝʚʳʤʠ ʢʦʦʨ-

ʜʠʥʘʪʘʤʠ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ YXO
~~~

). 

ʇʨʝʜʣʘʛʘʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʤ ʩʣʫʯʘʝʤ: 

ɿʘʜʘʯʘ 112 

ʇʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ 

0131423103 22 =---++ yxyxyx , ʥʘʡʪʠ ʥʘʯʘʣʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʢʦʦʨ-

ʜʠʥʘʪ, ʫʛʦʣ ʝʸ ʧʦʚʦʨʦʪʘ ʠ ʚʳʧʦʣʥʠʪʴ ʯʝʨʪʸʞ. 

ʇʦʩʣʝ ʢʨʘʪʢʦʛʦ ʦʙʨʘʟʮʘ ʨʝʰʝʥʠʷ ʝʩʪʴ ʚʘʞʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ! 

ʊʝʧʝʨʴ ʧʝʨʝʭʦʜʠʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ é, ʛʜʝ ʧʦ ʦʯʝʚʠʜʥʦʡ 

ʧʨʠʯʠʥʝ ʤʝʪʦʜ ʠʥʚʘʨʠʘʥʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤ: 

http://mathprofi.com/knigi_i_kursy/angem.html
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ü ʇʨʠʚʝʜʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʥʝʮʝʥʪʨʘʣʴʥʦʡ ʣʠʥʠʠ 

ʀ ʩʝʡʯʘʩ ʤʳ, ʧʦ ʩʫʪʠ, ʨʘʟʙʝʨʸʤ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʚʢʨʘʪʮʝ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʚʳʷʩʥʷʝʪʩʷ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʩʠʩʪʝʤʳ OXY ï ʫʛʦʣ ʊɸʂʆʁ, ʯʪʦʙʳ  

ʚ ʥʦʚʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ YXO ¡¡  ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʣʠ-

ʥʠʠ 0222 22 =+++++ FEyDxCyBxyAx  ʧʨʠʥʷʣʦ ʚʠʜ:  

é 

ʅʘ ʚʪʦʨʦʤ ʰʘʛʝ ʚʳʜʝʣʷʶʪʩʷ ʧʦʣʥʳʝ ʢʚʘʜʨʘʪʳ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʠ ʧʨʦʚʦʜʠʪʩʷ 

ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʩʠʩʪʝʤʳ YXO ¡¡  ʥʘʯʘʣʦʤ ʚ ʪʦʯʢʫ O¡ ï  ʪʘʢʫʶ, ʯʪʦʙʳ ʚ ʠʪʦʛʦʚʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ YXO ¡¡¡¡¡  ʧʦʣʫʯʠʣʦʩʴ ʫʨʘʚʥʝʥʠʝ 022 =¡¡+¡¡¡¡+¡¡¡¡ FyCxA , ʦʪ ʢʦʪʦʨʦʛʦ ʜʦ 

ʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʨʫʢʦʡ ʧʦʜʘʪʴ.  

ɼʦʣʞʝʥ ʦʪʤʝʪʠʪʴ ʥʝʫʜʘʯʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʦ ʰʪʨʠʭʘʤʠ, ʥʦ ʪʘʢ ʧʨʠʥʷʪʦ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʚʦ ʚʩʝʭ ʫʯʝʙʥʠʢʘʭ, ʠ ʧʦʵʪʦʤʫ  ̫ʥʝ ʙʫʜʫ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʩʪʘʥʜʘʨʪʘ. ʐʪʨʠʭʠ, ʢʘʢ ʚʳ ʧʦ-

ʥʷʣʠ, ʢ ʧʨʦʠʟʚʦʜʥʳʤ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʥʝ ʠʤʝʶʪ. ɺ ʧʨʝʜʳʜʫʱʝʤ ʧʘʨʘʛʨʘʬʝ, ʢ ʩʣʦʚʫ, 

ʷ ʥʘʤʝʨʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʣ ʦʙʦʟʥʘʯʝʥʠʷ 0~~,
~~~

1

2

1

2

1 =++ FyCxAYXO   ʚʤʝʩʪʦ YXO ¡¡¡¡¡  ʠ 

022 =¡¡+¡¡¡¡+¡¡¡¡ FyCxA  ʯʪʦʙʳ ʥʝ ʧʨʠʚʠʪʴ çʯʘʡʥʠʢʘʤè ʦʪʚʨʘʱʝʥʠʝ ʢ ʪʝʤʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʧʦʩʦʙ ʧʨʠʚʝʜʝʥʠʷ ʢ ʣʠʥʠʠ 2-ʛʦ ʧʦʨʷʜʢʘ ʢ ʢʘʥʦʥʠ-

ʯʝʩʢʦʤʫ ʚʠʜʫ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝ-

ʤʳ ʢʦʦʨʜʠʥʘʪ ï ʧʦʚʦʨʦʪ ʠ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ: 

YXOYXOOXY ¡¡¡¡¡­¡¡­   

ʂʘʢ, ʥʘʚʝʨʥʦʝ, ʚʳ ʫʞʝ ʜʦʛʘʜʘʣʠʩʴ ʠ ʛʦʨʝʩʪʥʦ ʚʟʜʦʭʥʫʣʠ, ʫʜʦʙʥʳʡ ʤʝʪʦʜ ʠʥʚʘʨʠʘʥ-

ʪʦʚ ʧʦʟʚʦʣʷʣ ʧʦʣʫʯʠʪʴ ʪʦ ʞʝ ʩʘʤʦʝ çʦʜʥʠʤ ʤʘʭʦʤè: 

YXOOXY
~~~

­  

ʅʦ ʚ ʧʘʨʘʙʦʣʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʤʳ ʚʳʥʫʞʜʝʥʳ ʚʳʝʭʘʪʴ ʩ ʪʠʭʦʡ ʧʨʦʩʸʣʦʯʥʦʡ ʜʦʨʦʛʠ 

ʤʝʪʦʜʘ ʠʥʚʘʨʠʘʥʪʦʚ ʥʘ ʦʞʠʚʣʸʥʥʫʶ ʘʚʪʦʩʪʨʘʜʫ ʦʙʱʝʛʦ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ: 

ɿʘʜʘʯʘ 113 

ʇʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ 

04622 22 =++-+- yxyxyx  

ɺr ʧʦʣʥʠʪʴ ʯʝʨʪʸʞ. 

ʈʝʰʝʥʠʝ: ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʷʩʥʠʤ ʪʠʧ ʣʠʥʠʠ. ɺʳʯʠʩʣʠʤ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʩʪʘʚ-

ʣʝʥʥʳʡ ʠʟ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 1,1,1 =-== CBA : 

é, ʟʥʘʯʠʪ, ʫ ʥʘʩ ʥʝʮʝʥʪʨʘʣʴʥʘʷ ʣʠʥʠʷ ʠ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʣʠ ʧʘʨʘʙʦʣʘ, ʠʣʠ ʧʘʨʘ ʧʘʨʘʣ-

ʣʝʣʴʥʳʭ ʧʨʷʤʳʭ (ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʣʠʙʦ ʤʥʠʤʳʭ), ʠʣʠ ʧʘʨʘ ʩʦʚʧʘʚʰʠʭ ʧʨʷʤʳʭ. 

1) ʆʩʫʱʝʩʪʚʠʤ ʧʦʚʦʨʦʪ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ OXY ʊɸʂ ï ʯʪʦʙʳ ʚ ʥʦʚʦʡ 

ʩʠʩʪʝʤʝ  YXO ¡¡  ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ 02222 =¡+¡¡+¡¡+¡¡+¡¡ FyExDyCxA  (ʙʝʟ ʩʣʘʛʘʝ-

ʤʦʛʦ, çʦʪʚʝʯʘʶʱʝʛʦè ʟʘ ʧʦʚʦʨʦʪ). 
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ʀʩʢʦʤʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʥʘʡʜʸʤ ʧʦ ʬʦʨʤʫʣʝ: 

é ʠʣʠ é 

 

ɺʥʠʤʘʥʠʝ! ɼʘʥʥʘʷ ʬʦʨʤʫʣʘ ʩʧʨʘʚʝʜʣʠʚʘ ʪʦʣʴʢʦ ʜʣʷ ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ!  

ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ: ...=atg . 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ¯=== 45ʨʘʜ.
4

1
p

a arctg , ʥʦ ʟʜʝʩʴ ʥʝ ʚʩʸ ʪʘʢ ʧʨʦʩʪʦ. ʅʘʚʝʨʥʷʢʘ 

ʤʥʦʛʠʝ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʝʩʣʠ ʣʠʥʠʶ 2-ʛʦ ʧʦʨʷʜʢʘ (ʥʘʧʨʠʤʝʨ, ʛʠʧʝʨʙʦ-

ʣʫ) ʧʦʚʝʨʥʫʪʴ ʥʘ 180 ʛʨʘʜʫʩʦʚ, ʪʦ ʦʥʘ ʩʦʚʧʘʜʸʪ ʩʘʤʘ ʩ ʩʦʙʦʡ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʢʘ-

ʧʨʠʟʥʘʷ ʧʘʨʘʙʦʣʘ, ʚʝʪʚʠ ʢʦʪʦʨʦʡ ʨʘʟʚʝʨʥʫʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ. ɸ ʧʘʨʘʙʦʣʘ ʫ 

ʥʘʩ ʚʧʦʣʥʝ ʤʦʞʝʪ ʥʘʨʠʩʦʚʘʪʴʩʷ, ʧʦʵʪʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʥʘ ʟʘʤʝʪʢʫ ʝʱʸ ʦʜʠʥ ʫʛʦʣ: 

)22518045(ʨʘʜ.
4

5

4
¯=̄+̄=+=

p
p

p
a , ʠʣʠ, ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ: ¯-=-= 135ʨʘʜ.

4

3p
a . 

ʇʨʦʜʦʣʞʘʝʤ: 

ɽʩʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʚʦʨʦʪ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ OXY ʥʘ ʧʨʦʠʟ-

ʚʦʣʴʥʳʡ ʫʛʦʣ a ʠ ʧʝʨʝʭʦʜ ʢ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ YXO ¡¡, ʪʦ ʬʦʨʤʫʣʳ ʧʝʨʝʭʦʜʘ ʦʪ 

ʩʪʘʨʳʭ ʢʦʦʨʜʠʥʘʪ ʢ ʥʦʚʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʦʡ: 

í
ì
ë

¡+¡=

¡-¡=

aa

aa

cossin

sincos

yxy

yxx
, ʛʜʝ çʘʣʴʬʘè ï ʫʛʦʣ ʜʘʥʥʦʛʦ ʧʦʚʦʨʦʪʘ. 

ʀʟ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤʫʣ 
a

a
a

a
2

2

2

2

sin

1
1,

cos

1
1 =+=+ ʩtgtg  ʥʝʪʨʫʜʥʦ ʚʳ-

ʨʘʟʠʪʴ ʩʠʥʫʩ ʠ ʢʦʩʠʥʫʩ ʯʝʨʝʟ ʠʟʚʝʩʪʥʳʡ ʥʘʤ ʪʘʥʛʝʥʩ, ʦʜʥʘʢʦ ʚʳʨʘʞʝʥʠʷ ʧʦʣʫʯʘʪʩʷ ʥʝ ʦʜ-

ʥʦʟʥʘʯʥʳʤʠ: 

1
sin,

1

1
cos

22 +
°=

+
°=

a

a
a

a
a

tg

tg

tg
 

ʀ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚʧʦʣʥʝ ʧʨʘʛʤʘʪʠʯʥʳʤ ʨʝʰʝʥʠʝʤ ʙʫʜʝʪ ʧʨʠʚʣʝʯʴ ʥʘ ʧʦ-

ʤʦʱʴ ʤʝʪʦʜ ʥʘʫʯʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʪʳʢʘ. ʅʝ ʪʝʨʷʷ ʚʨʝʤʝʥʠ, ʥʘʯʠʥʘʝʤ ʨʘʙʦʪʘʪʴ ʩ ʫʛʣʦʤ 

4

p
a=  ʠ ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʳ 

1
sin,

1

1
cos

22 +
=

+
=

a

a
a

a
a

tg

tg

tg
. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʣʴ-

ʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴʩʷ ʥʝʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ (ʘ ʵʪʦ ʚʦʟʤʦʞʥʦ ʚ ʝʜʠʥ-

ʩʪʚʝʥʥʦʤ ʩʣʫʯʘʝ ï ʢʦʛʜʘ ʠʩʩʣʝʜʫʝʤʦʝ ʫʨʘʚʥʝʥʠʝ ʟʘʜʘʸʪ ʧʘʨʘʙʦʣʫ ʠ ʦʥʘ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟ-

ʚʸʨʥʫʪʦʡ ʚ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ). ʊʦʛʜʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ 

pa+  ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʦʩʪʘʥʝʪʩʷ ʪʝʤ ʞʝ ʩʘʤʳʤ: 

apa tgtg =+ )( , ʥʦ ʬʦʨʤʫʣʳ ʩʤʝʥʷʪ ʟʥʘʢʠ: 
1

sin,
1

1
cos

22 +
-=

+
-=

a

a
a

a
a

tg

tg

tg
. 

ʀʪʘʢ, ʜʣʷ ʫʛʣʘ 
4

p
a=  ʚʳʙʠʨʘʝʤ ʧʝʨʚʳʡ ʢʦʤʧʣʝʢʪ ʬʦʨʤʫʣ ʠ ʥʘʭʦʜʠʤ: 

...
1

sin

...
1

1
cos

2

2

=
+

=

=
+

=

a

a
a

a
a

tg

tg

tg
 

http://mathprofi.com/knigi_i_kursy/angem.html


ɺʥʠʤʘʥʠʝ! ʕʪʦ ʜʝʤʦ-ʚʝʨʩʠʷ ʢʥʠʛʠ, ʧʦʣʥʳʡ ʠ ʩʚʝʞʠʡ ʢʫʨʩ ʤʦʞʥʦ ʥʘʡʪʠ ʟʜʝʩʴ: http://mathprofi.com/knigi_i_kursy/angem.html 
150 

ʇʦʜʩʪʘʚʠʤ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 
2

2
sin,

2

2
cos == aa  ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝ-

ʥʠʷ ʧʦʚʦʨʦʪʘ 
í
ì
ë

¡+¡=

¡-¡=

aa

aa

cossin

sincos

yxy

yxx
: 

î
î
í

îî
ì

ë

¡+¡=Ö¡+Ö¡=

¡-¡=Ö¡-Ö¡=

)(
2

2

2

2

2

2

)(
2

2

2

2

2

2

yxyxy

yxyxx
 

ʇʦʜʩʪʘʚʣʷʝʤ )(
2

2
yxx ¡-¡=  ʠ )(

2

2
yxy ¡+¡=  (ʥʝ ʧʫʛʘʝʤʩʷ) ʚ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ 

04622 22 =++-+- yxyxyx : 

04)(
2

2
6)(

2

2
2)(

2

2
)(

2

2
)(

2

2
2)(

2

2
22

=+¡+¡Ö+¡-¡Ö-
ö
ö

÷

õ

æ
æ

ç

å
¡+¡+¡+¡¡-¡Ö-

ö
ö

÷

õ

æ
æ

ç

å
¡-¡ yxyxyxyxyxyx

 ʊʝʧʝʨʴ ʥʫʞʥʦ ʚʦʟʚʝʩʪʠ ʚ ʢʚʘʜʨʘʪʳ, ʨʘʩʢʨʳʪʴ ʚʩʝ ʩʢʦʙʢʠ,é ʥʦ ʯʪʦ-ʪʦ ʥʝ ʭʦʯʝʪʩʷ. 

ɼʣʷ ʥʝʮʝʥʪʨʘʣʴʥʦʡ ʣʠʥʠʠ ʩʫʱʝʩʪʚʫʝʪ ʵʢʩʢʣʶʟʠʚʥʘʷ çʬʠʰʢʘè: ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʦʡ ʧʦʜʩʪʘʥʦʚʢʠ ʩʫʤʤʘ 22 2 CyBxyAx ++  ʫʧʨʦʱʘʝʪʩʷ ʜʦ 2yS¡, ʛʜʝ CAS +=  ï ʩʪʘʨʳʡ ʟʥʘ-

ʢʦʤʳʡ ʠʥʚʘʨʠʘʥʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʦʤʦʟʜʢʘʷ ʩʫʤʤʘ ʧʝʨʚʳʭ ʪʨʸʭ ʩʣʘʛʘʝʤʳʭ ʧʨʝʚʨʘʱʘʝʪ-

ʩʷ ʚ 222 2)11()( yyyCA ¡=¡+=¡+ : 

04)(
2

2
6)(

2

2
22 2 =+¡+¡Ö+¡-¡Ö-¡ yxyxy  

ɺʥʠʤʘʪʝʣʴʥʦ ʨʘʩʢʨʳʚʘʝʤ ʩʢʦʙʢʠ ʠ ʧʨʠʚʦʜʠʤ ʧʦʜʦʙʥʳʝ ʩʣʘʛʘʝʤʳʝ. ʀ ʅɽ ʊɽʈʗɽʄ 

ʐʊʈʀʍʀ: 

0424222

042323222

2

2

=+¡+¡+¡

=+¡+¡+¡+¡-¡

yxy

yxyxy
 

ʀ ʧʦ ʚʩʝʤ ʧʨʠʟʥʘʢʘʤ ʧʦʣʫʯʘʝʪʩʷ ʢʘʢ ʨʘʟ ʧʘʨʘʙʦʣʘ. ʉʦʢʨʘʪʠʤ ʢʘʞʜʦʝ ʩʣʘʛʘʝʤʦʝ ʥʘ 2 

ʠ ʧʝʨʝʙʨʦʩʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚ ʧʨʘʚʫʶ ʯʘʩʪʴ: 

é 

 

ʇʝʨʝʜ ʩʣʘʛʘʝʤʳʤ, ʩʦʜʝʨʞʘʱʠʤ çʠʢʩ ʰʪʨʠʭè, ʥʘʨʠʩʦʚʘʣʩʷ ʟʥʘʢ ʤʠʥʫʩ, ʠ ʵʪʦ ʧʣʦʭʦ. 

ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʠʣʣʶʩʪʨʠʨʫʶ ʚʳʧʦʣʥʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʛʦʪʦʚʳʤ ʯʝʨʪʝʞʦʤ: 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʦʨʦʪʘ ʠʩʭʦʜʥʦʡ ʩʠ-

ʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ OXY ʚʦʢʨʫʛ ʪʦʯʢʠ O  ʥʘ 

45 ʛʨʘʜʫʩʦʚ, ʤʳ ʧʝʨʝʰʣʠ ʦʪ ʫʨʘʚʥʝʥʠʷ 

04622 22 =++-+- yxyxyx  ʢ ʫʨʘʚʥʝʥʠʶ 

22222 -¡-=¡+¡ xyy  ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦ-

ʦʨʜʠʥʘʪ YXO ¡¡. ʅʦ ʟʘʛʚʦʟʜʢʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʚʝʪʚʠ ʧʘʨʘʙʦʣʳ ʥʘʧʨʘʚʣʝʥʳ çʚ ʧʨʦʪʠʚʦ-

ʭʦʜè ʦʩʠ XO ¡ (ʥʘʢʣʦʥʠʪʝ ʛʦʣʦʚʳ ʚʣʝʚʦ ʥʘ 45 

ʛʨʘʜʫʩʦʚ), ʦ ʯʸʤ ʥʘʤ ʠ ʩʦʦʙʱʠʣ ʟʥʘʢ çʤʠ-

ʥʫʩè ʧʨʠ ʧʝʨʝʤʝʥʥʦʡ x¡ ʥʦʚʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ʉ ʫʛʣʦʤ ʥʝ ʧʦʚʝʟʣʦé, ʯʪʦ ʜʝʣʘʪʴ? 
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ɽʩʣʠ ʚʳ ʫʞʝ ʦʬʦʨʤʠʣʠ ʨʝʰʝʥʠʝ ʥʘ ʯʠʩʪʦʚʠʢ (ʯʪʦ ʦʯʝʥʴ ʚʝʨʦʷʪʥʦ), ʪʦ ʧʦʩʪʫʧʘʝʤ 

ʭʠʪʨʦ. ʅʝʚʦʟʤʫʪʠʤʦ ʚʳʜʝʣʷʝʤ ʚ ʧʦʣʫʯʝʥʥʦʤ ʫʨʘʚʥʝʥʠʠ ʧʦʣʥʳʡ ʢʚʘʜʨʘʪ ʠ ʧʨʝʜʩʪʘʚ-

ʣʷʝʤ ʝʛʦ ʚ ʚʠʜʝ é: 

xy

xyy

¡-=+¡

-¡-=-+¡+¡

2)2(

222)2(22

2

22

 

ʊʝʧʝʨʴ ʦʩʫʱʝʩʪʚʣʷʝʤ ʧʦʚʦʨʦʪ ʩʠʩʪʝʤʳ YXO ¡¡  ʝʱʸ ʥʘ p ʨʘʜʠʘʥ (180 ʛʨʘʜʫʩʦʚ) 

ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ: 

 ʇʨʠ ʪʘʢʦʤ çʜʦʚʦʨʦʪʝè ʤʝʥʷʝʪʩʷ 

ʟʥʘʢ ʫ ʧʨʘʚʦʡ (çʠʢʩʦʚʦʡè) ʯʘʩʪʠ ʫʨʘʚʥʝ-

ʥʠ,̫ ʘ ʪʘʢʞʝ ʟʥʘʢʠ ʚʥʫʪʨʠ ʩʢʦʙʦʢ: 

xy ¡=-¡ 2)2( 2  

ʇʨʦʚʝʜʸʤ ʬʠʟʢʫʣʴʪ-ʨʘʟʤʠʥʢʫ ʠ ʟʘ-

ʦʜʥʦ ʩʧʘʩʸʤ ʦʪ ʦʥʝʤʝʥʠʷ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠ 

ʪʝʣʘ J ʇʦʞʘʣʫʡʩʪʘ, ʚʩʪʘʥʴʪʝ ʣʠʮʦʤ ʢ ʤʦ-

ʥʠʪʦʨʫ ʠ ʥʘʢʣʦʥʠʪʝʩʴ ʚʧʨʘʚʦ ʥʘ 90 ʛʨʘʜʫ-

ʩʦʚ. ʊʝʧʝʨʴ ʧʦʚʝʨʥʠʪʝ ʛʦʣʦʚʫ ʝʱʸ ʥʘ 45 

ʛʨʘʜʫʩʦʚ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʦʣʶ-

ʙʫʡʪʝʩʴ ʧʦʯʪʠ ʢʘʥʦʥʠʯʝʩʢʦʡ ʧʘʨʘʙʦʣʦʡ.  

ɽʩʣʠ ʞʝ ʨʝʰʝʥʠʝ ʝʱʸ ʥʝ ʦʬʦʨʤʣʝʥʦ ʥʘ ʯʠʩʪʦʚʠʢ, ʪʦ ʤʦʞʥʦ ʩʨʘʟʫ ʚʳʙʨʘʪʴ ʫʛʦʣ 

¯-=-= 135ʨʘʜ.
4

3p
a , ʪʘʥʛʝʥʩ ʢʦʪʦʨʦʛʦ ʪʦʞʝ ʨʘʚʝʥ ʝʜʠʥʠʮʝ: 1

4

3
=ö
÷

õ
æ
ç

å
-=
p

a tgtg , ʠ ʧʦʜʩʪʘ-

ʚʠʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ ʚʦ ʚʪʦʨʦʡ ʢʦʤʧʣʝʢʪ ʬʦʨʤʫʣ: 

2

2

11

1

1
sin,

2

2

11

1

1

1
cos

2222
-=

+
-=

+
-=-=

+
-=

+
-=

a

a
a

a
a

tg

tg

tg
, ʧʦʩʣʝ 

ʯʝʛʦ çʧʨʦʚʦʨʘʯʠʚʘʝʤè ʪʦʪ ʞʝ ʘʣʛʦʨʠʪʤ ʠ ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ xy ¡=-¡ 2)2( 2 . 

2) ʐʘʛ ʚʪʦʨʦʡ, ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʩʠʩʪʝʤʳ YXO ¡¡. ʇʦʣʥʳʡ ʢʚʘʜʨʘʪ ʫ ʥʘʩ ʫʞʝ 

ʚr ʜʝʣʝʥ: xy ¡=+¡ 2)2( 2  ʠ ʠʟ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ YXO ¡¡  ʚʝʨ-

ʰʠʥʘ ʧʘʨʘʙʦʣʳ ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʪʳ )2;0(O¡  (ʩʤʦʪʨʠʤ ʥʘ ʯʝʨʪʸʞ ʧʦʜ ʫʛʣʦʤ ¯-135 ): 

ʆʩʫʱʝʩʪʚʠʤ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝ-

ʥʦʩ ʩʠʩʪʝʤʳ YXO ¡¡  ʚ ʪʦʯʢʫ O¡, ʪʦ ʝʩʪʴ  

ʧʝʨʝʡʜʸʤ ʢ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

YXO ¡¡¡¡¡ . ɸʥʘʣʠʪʠʯʝʩʢʠ ʵʪʦ ʜʝʡʩʪʚʠʝ ʚʳ-

ʨʘʞʘʝʪʩʷ ʟʘʤʝʥʘʤʠ xxyy ¡¡=¡¡¡=-¡ ,2 , 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʝʪʩʷ ʜʦʣʛʦ-

ʞʜʘʥʥʦʝ ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ:  

xyxy ¡¡=¡¡Ý¡=-¡ 22)2( 22  

ɺʥʦʚʴ ʥʘʢʣʦʥʠʪʝʩʴ ʚʧʨʘʚʦ ʥʘ ¯135  

ʠ ʚ çʧʦʟʝ ʩʪʨʘʫʩʘè ʭʦʨʦʰʝʥʴʢʦ ʦʩʤʩrʣʠ-

ʪʝ ʚʧrʦʣʥʝʥʥʳʝ ʜʝʡʩʪʚʠʷ J 

ʆʪʚʝʪ: ʜʘʥʥʘʷ ʣʠʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʨʘʙʦʣʫ xy ¡¡=¡¡ 22  ï ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠ-

ʥʘʪ YXO ¡¡¡¡¡ , ʢʦʪʦʨʘʷ ʧʦʣʫʯʝʥʘ  ʧʦʚʦʨʦʪʦʤ ʩʠʩʪʝʤʳ OXY ʚʦʢʨʫʛ ʩʚʦʝʛʦ ʥʘʯʘʣʘ ʥʘ ʫʛʦʣ 

¯-=-= 135ʨʘʜ.43pa   ʠ ʝʸ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ ʚ ʪʦʯʢʫ O¡. 
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ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʧʘʨʘʙʦʣʳ ʤʝʪʦʜ ʠʥʚʘʨʠʘʥʪʦʚ, ʭʦʪʴ ʠ ʥʝ ʨʘʙʦʪʘʝʪ, ʥʦ 

ʪʦʞʝ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʝʸ  ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ. ɺʦ-ʧʝʨʚʳʭ, ʧʦʣʝʟʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ ʩʣʝ-

ʜʫʶʱʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ: ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ 2-ʛʦ ʧʦʨʷʜʢʘ, ʠʥʚʘʨʠʘʥʪʳ ʢʦ-

ʪʦʨʦʛʦ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʷʤ 0,0,0 Ḑ=¸ dS , ʟʘʜʘʸʪ ʧʘʨʘʙʦʣʫ ʠ ʪʦʣʴʢʦ ʝʸ.  

ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʚʳ ʚʠʜʠʪʝ ʫʨʘʚʥʝʥʠʝ 04622 22 =++-+- yxyxyx  ʚ ʧʝʨʚʳʡ ʨʘʟ. 

ɼʘé ʩ ʦʪʪʝʥʢʦʤ ʯʝʨʥʦʛʦ ʶʤʦʨʘ ʧʦʣʫʯʠʣʘʩʴ ʬʨʘʟʘ =) ɺʳʧʠʰʝʤ  ʢʦʵʬʬʠʮʠʝʥʪʳ 

4,3,1,1,1,1 ==-==-== FEDCBA  ʠ ʚʳʯʠʩʣʠʤ ʠʥʚʘʨʠʘʥʪʳ: 

04

431

311

111

...,,0211 ¸-=

-

-

--

=D¸=+=+= CAS  

0,0,0 Ḑ=¸ dS , ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʠʤʝʥʥʦ ʧʘʨʘʙʦʣʫ, 

ʘ ʥʝ ʢʘʢʫʶ-ʪʦ ʜʨʫʛʫʶ ʣʠʥʠʶ. 

ʀ, ʚʦ-ʚʪʦʨʳʭ, ʥʘʡʜʝʥʥʳʝ ʠʥʚʘʨʠʘʥʪʳ ʧʦʟʚʦʣʷʶʪ ʥʘʡʪʠ ʬʦʢʘʣʴʥʳʡ ʧʘʨʘʤʝʪʨ p  ʧʘ-

ʨʘʙʦʣʳ xpy ¡¡=¡¡ 22  ʧʦ ʬʦʨʤʫʣʝ: 
2

2

2

1
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4

2
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ: xyxyxpy ¡¡=¡¡Ý¡¡Ö=¡¡Ý¡¡=¡¡ 2
2

2
22 222  

ɾʝʣʘʶʱʠʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʧʫʪʴ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ ʠʣʠ ʜʘʞʝ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ï ʢʦʛʜʘ ʥʝ ʧʦʣʫʯʘʝʪʩʷ ʥʘʡʪʠ ʫʨʘʚʥʝʥʠʝ ʧʘʨʘ-

ʙʦʣʳ ʩʪʘʥʜʘʨʪʥʳʤ ʩʧʦʩʦʙʦʤ, ʥʦ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦ çʨʦʜʠʪʴè ʭʦʪʴ ʯʪʦ-ʪʦ. 

ʉʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ: 

ɿʘʜʘʯʘ 114 

ʇʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ 

0561244 22 =+--++ yxyxyx , ʚʳʧʦʣʥʠʪʴ ʯʝʨʪʸʞ, ʥʘ ʢʦʪʦʨʦʤ ʦʪʨʘʟʠʪʴ ʚʩʝ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. 

ʇʨʠʤʝʨʥʳʡ ʦʙʨʘʟʝʮ ʯʠʩʪʦʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʟʘʜʘʯʠ ʚ ʢʦʥʮʝ ʢʥʠʛʠ.   

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʘ ʫʨʝʟʘʥʥʘʷ ʚʝʨʩʠʷ ʟʘʜʘʯʠ. 

ʉʣʫʯʘʡ, ʢʦʛʜʘ ʥʫʞʥʦ ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ, ʜʦʩʢʦʥʘʣʴʥʦ ʠʟʫʯʝʥ ʚ 

ʧʨʝʜʳʜʫʱʠʭ ʧʘʨʘʛʨʘʬʘʭ, ʥʦ ʙʳʚʘʝʪ ʠ ʪʘʢ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʪʦʣʴʢʦ ʧʦʚʦʨʦʪ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʫʨʘʚʥʝʥʠʠ 0944 22 =-++ yxyx  ʦʪʩʫʪʩʪʚʫʶʪ ʩʣʘʛʘʝʤʳʝ, çʦʪʚʝ-

ʯʘʶʱʠʝè ʟʘ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ. ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʥʘʭʦʜʠʪʩʷ ʵʣʝʤʝʥ-
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... arctga , ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʩ ʧʦʤʦʱʴʶ ʤʘʛʠʯʝʩʢʦʡ ʧʣʶʰʢʠ 

222 )(2 yCACyBxyAx ¡+Ý++  ʣʝʛʢʦ ʫʟʥʘʪʴ ʠʪʦʛʦʚʦʝ ʫʨʘʚʥʝʥʠʝ: 
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095 22 =¡-=¡Ý=-¡Ý=-¡ yyyy   ï ʜʚʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʨʷʤʳʝ ʚ ʩʠ-

ʩʪʝʤʝ YXO ¡¡, ʢʦʪʦʨʘʷ ʧʦʣʫʯʝʥʘ ʧʦʚʦʨʦʪʦʤ ʩʠʩʪʝʤʳ OXY ʥʘ ʫʛʦʣ ¯-ºö
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ʊʘʢʞʝ ʧʦʣʝʟʥʦ ʟʥʘʪʴ, ʯʪʦ ʚʳʨʦʞʜʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʪʠʧʘ ʥʝʩʣʦʞʥʦ 

ʚʳʨʘʟʠʪʴ ʚ ʷʚʥʦʤ ʚʠʜʝ ʠ ʚ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʭʦʜʷʪ ʪʨʠʚʠʘʣʴ-

ʥʳʝ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢ, ʜʣʷ ʪʦʛʦ ʞʝ ʫʨʘʚʥʝʥʠʷ 0944 22 =-++ yxyx : 
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ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʘ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʥʚʘʨʠʘʥʪʦʚ, ʪʦ ʜʝʣʘ ʪʫʪ ʦʙʩʪʦʷʪ ʭʫʞʝ. ɽʩʣʠ ʜʣʷ ʧʘʨʘʙʦʣʳ ʤʳ ʝʱʸ 

ʩʤʦʛʣʠ çʚʳʪʷʥʫʪʴè ʥʝʢʦʪʦʨʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʠʥʚʘʨʠʘʥʪʦʚ, ʪʦ ʟʜʝʩʴ ʙʫʜʝʤ ʩʦʟʝʨʮʘʪʴ ʤʘ-

ʣʦʧʦʣʝʟʥʳʡ ʥʘʙʦʨ 0,0,0 =D=¸ dS . 

ʀʪʘʢ, ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʤ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʚ ʧʘʨʘʙʦʣʠʯʝʩʢʦʤ ʩʣʫʯʘʝ: 

1) ʀʟ ʬʦʨʤʫʣʳ é ʣʠʙʦ é ʥʘʭʦʜʠʤ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

OXY: é 

2) ɼʣʷ ʜʘʥʥʦʛʦ ʫʛʣʘ çʘʣʴʬʘè ʨʘʩʩʯʠʪʳʚʘʝʤ 
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ʇʨʠ ʵʪʦʤ ʧʨʦʚʦʜʠʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʫʧʨʦʱʝʥʠʷ: ʚʳʥʦʩʠʤ ʠʟ-ʧʦʜ ʢʦʨʥʝʡ ʚʩʸ, ʯʪʦ ʤʦʞʥʦ 

ʚʳʥʝʩʪʠ, ʠ ʠʟʙʘʚʣʷʝʤʩʷ ʦʪ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʨʦʙʝʡ, ʝʩʣʠ ʪʘʢʦʚʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ. 

3) ʇʦʜʩʪʘʚʣʷʝʤ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ aa sin,cos  ʚ ʬʦʨʤʫʣʳ ʧʦʚʦʨʦʪʘ 

í
ì
ë

¡+¡=

¡-¡=
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aa
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yxy
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4) ʇʦʜʩʪʘʚʣʷʝʤ ʥʘʡʜʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ aaaa cossin,sincos yxyyxx ¡+¡=¡-¡=   ʚ 

ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ 0222 22 =+++++ FEyDxCyBxyAx , ʚʥʠʤʘʪʝʣʴʥʦ ʨʘʩʢʨʳʚʘʝʤ ʚʩʝ 

ʩʢʦʙʢʠ ʠ ʧʨʠʚʦʜʠʤ ʧʦʜʦʙʥʳʝ ʩʣʘʛʘʝʤʳʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

YXO ¡¡ ʜʦʣʞʥʦ ʧʦʣʫʯʠʪʴʩʷ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ é, ʛʜʝ CAS += . 

4*) ʇʨʠʤʝʨʥʦ ʚ 15% ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴʩʷ ʫʨʘʚʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʧʘ-

ʨʘʙʦʣʫ, ʨʘʟʚʸʨʥʫʪʫʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʝʛʦ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʠ XO ¡) ʥʘ 180 ʛʨʘʜʫʩʦʚ. ʊʦʛʜʘ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʠʪʨʳʡ ʧʣʘʥ ʠʣʠ  

ʚʝʨʥʫʪʴʩʷ ʢ ʇʫʥʢʪʫ 2 ʘʣʛʦʨʠʪʤʘ: ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ pa+  ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʳ 
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a
a

a
a

tg

tg

tg
, ʥʝ ʟʘʙʳʚʘʷ, ʯʪʦ ʩʘʤʦ ʟʥʘ-

ʯʝʥʠʝ ʪʘʥʛʝʥʩʘ ʦʩʪʘʣʦʩʴ ʪʘʢʠʤ ʞʝ: apa tgtg =+ )( . 

5) ɺ ʧʦʣʫʯʝʥʥʦʤ ʫʨʘʚʥʝʥʠʠ 0222 =¡+¡¡+¡¡+¡ FyExDyS  ʚʳʜʝʣʷʝʤ ʧʦʣʥʳʡ ʢʚʘʜʨʘʪ 

(ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʜʦʣʞʥʦ ʧʦʣʫʯʠʪʴʩʷ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ é, ʛʜʝ 00 ,, xKy ¡¡  

ï ʥʝʢʦʪʦʨʳʝ ʢʦʥʩʪʘʥʪʳ. ʀ, ʥʘʢʦʥʝʮ, ʧʦʩʣʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

YXO ¡¡  ʥʘʯʘʣʦʤ ʚ ʪʦʯʢʫ );( 00 yxO ¡¡¡  (ʟʘʤʝʥ xxxyyy ¡¡=¡-¡¡¡=¡-¡ 00 ,  ʠ ʧʝʨʝʭʦʜʘ ʢ ʦʢʦʥʯʘ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ YXO ¡¡¡¡¡ ) ʥʘʰʘ ʮʝʣʴ ʜʦʩʪʠʛʥʫʪʘ: 02 =¡¡+¡¡ xKy  ï çʜʦʧʠʣʠʚʘʝʤè 

ʫʨʘʚʥʝʥʠʝ ʜʦ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʚʠʜʘ. 

6) ʏʝʨʪʸʞ. ɽʩʣʠ ʩʦʚʩʝʤ ʪʷʞʢʦ, ʧʦʡʜʸʪ ʩʭʝʤʘʪʠʯʝʩʢʠʡ, ʥʦ ʧʨʦʷʚʀʪʝ ʘʢʢʫʨʘʪʥʦʩʪʴ. 
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ʀ ʚ ʟʘʢʣʶʯʝʥʠʝ ʛʣʘʚʳ ʢʦʨʦʪʢʦ ʦʙ ʦʙʱʝʤ ʘʣʛʦʨʠʪʤʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʡ ʛʦʜʠʪʩʷ 

ʜʣʷ ʚʩʝʭ ʩʣʫʯʘʝʚ, ʠ ʠʟ ʢʦʪʦʨʦʛʦ, ʩʦʙʩʪʚʝʥʥʦ, ʩʣʝʜʫʶʪ ʚʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʩʭʝʤʳ: 

ü ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ 

1) ʇʦ ʫʨʘʚʥʝʥʠʶ 0222 22 =+++++ FEyDxCyBxyAx  ʩʦʩʪʘʚʣʷʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ dll +-S2 , ʛʜʝ CAS += , é ï ʩʪʘʨʳʝ ʟʥʘʢʦʤʳʝ ʠʥʚʘʨʠʘʥʪʳ. 

2) ʈʝʰʘʝʤ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ dll +-S2  ʠ ʥʘʭʦʜʠʤ ʝʛʦ ʢʦʨʥʠ 21,ll . ʇʨʠ ʣʶ-

ʙʳʭ ʨʘʩʢʣʘʜʘʭ ʵʪʦ ʙʫʜʫʪ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʢʦʨʥʠ.  

3) ɼʘʥʥʳʝ ʢʦʨʥʠ ʦʧʨʝʜʝʣʷʶʪ ʜʚʘ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ OXY, ʚʳʯʠʩ-

ʣʷʝʤ ʠʭ ʪʘʥʛʝʥʩʳ: é 

ʊʝʧʝʨʴ ʥʘʤ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʫʛʦʣ (ʪʦʪ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʜʸʪ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ 

ʚʠʜʫ). ɺʳʙʦʨ ʦʩʫʱʝʩʪʚʣʷʝʤ ʥʘ ʯʝʨʥʦʚʠʢʝ, ʤʝʪʦʜʦʤ çʧʨʘʢʪʠʯʝʩʢʦʛʦ ʪʳʢʘè. ʆʧʳʪʥʳʝ ʯʠʪʘ-

ʪʝʣʠ ʤʦʛʫʪ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʚ ʫʤʝ ʠʣʠ ʜʘʞʝ ʩʨʘʟʫ çʫʚʠʜʝʪʴè ʞʝʣʘʝʤʳʡ ʚʘʨʠʘʥʪ. 

4) ʅʘʯʠʥʘʝʤ ʩ 1-ʛʦ ʫʛʣʘ. ɹʝʨʸʤ ʟʥʘʯʝʥʠʝ 
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ʩʠʥʫʩ ʵʪʦʛʦ ʫʛʣʘ: 
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. ʅʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʜʩʪʘʚʣʷʝʤ ʚ 

ʬʦʨʤʫʣʳ ʧʦʚʦʨʦʪʘ: 
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5) ʇʦʜʩʪʘʚʣʷʝʤ aa sincos yxx ¡-¡=  ʠ aa cossin yxy ¡+¡=  ʚ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ 

0222 22 =+++++ FEyDxCyBxyAx  ʠ ʧʨʦʚʦʜʠʤ ʫʧʨʦʱʝʥʠʷ. ɽʩʣʠ ʚʩʸ ʩʜʝʣʘʥʦ ʧʨʘʚʠʣʴʥʦ, 

ʪʦ ʜʦʣʞʥʦ ʧʦʣʫʯʠʪʴʩʷ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ: 

é ʚ ʩʠʩʪʝʤʝ YXO ¡¡  

ʅʦ ʵʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ, ʠ ʪʦʛʜʘ ʇʫʥʢʪʳ 4, 5 ʩʣʝʜʫʝʪ 

ʧʨʦʜʝʣʘʪʴ ʜʣʷ ʚʪʦʨʦʛʦ ʫʛʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʣʫʯʘʝ ʩ ʧʘʨʘʙʦʣʦʡ  ʝʩʪʴ ʝʱʸ ʦʜʥʘ çʟʘʤʦʨʦʯʢʘè 

ʩ ʫʛʣʘʤʠ, ʢʦʪʦʨʫʶ ʷ ʧʦʜʨʦʙʥʦ ʦʩʚʝʪʠʣ ʚ ɿʘʜʘʯʝ 113. 

6) ɺ ʫʨʘʚʥʝʥʠʠ 02222 =¡+¡¡+¡¡+¡¡+¡¡ FyExDyCxA  ʚʜrʝʣʷʝʤ ʧʦʣʥʳʝ ʢʚʘʜʨʘʪʳ: 

0)()( 2

0

2

0 =¡¡+¡-¡¡¡+¡-¡¡¡ FyyCxxA  ʠ ʩ ʧʦʤʦʱʴʶ ʟʘʤʝʥ yyyxxx ¡¡=¡-¡¡¡=¡-¡ 00 ,  (ʧʘ-

ʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʩʠʩʪʝʤʳ YXO ¡¡  ʚ ʪʦʯʢʫ );( 00 yxO ¡¡¡ ) ʧʝʨʝʭʦʜʠʤ ʢ ʫʨʘʚʥʝʥʠʶ: 

022 =¡¡+¡¡¡¡+¡¡¡¡ FyCxA  ʚ ʩʠʩʪʝʤʝ YXO ¡¡¡¡¡  

7) ɼʦʚʦʜʠʤ ʫʨʘʚʥʝʥʠʝ ʜʦ ʫʤʘ ï ʯʪʦʙʳ ʧʦʣʫʯʠʣʦʩʴ ʦʜʥʦ ʠʟ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ. 

ʆʩʥʦʚʥʘʷ ʪʨʫʜʥʦʩʪʴ ʦʙʱʝʛʦ ʩʧʦʩʦʙʘ ʩʦʩʪʦʠʪ ʚ ʝʛʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʪʨʫʜʦʸʤʢʦʩʪʠ, 

ʥʦ ʣʶʙʠʪʝʣʠ ʩʣʦʞʥʦʩʪʝʡ ʤʦʛʫʪ çʧʦʪʷʛʘʪʴè ʠʤ ɿʘʜʘʯʠ 111, 112.  

ʅʫ ʘ ʥʝʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪʩʷ ʣʶʙʠʪʝʣʷʤʠ ʧʦʥʝʚʦʣʝ  ï ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʌʠʟʤʘʪʘ 

ʤʥʝ çʧʦʚʝʟʣʦè ʩ ʙʠʣʝʪʦʤ ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʷ ʛʜʝ-ʪʦ 3 ʯʘʩʘ ʤʫʯʠʣʩʷ ʩ ʧʦʚʦʨʦ-

ʪʦʤ ʣʠʥʠʠ 2-ʛʦ ʧʦʨʷʜʢʘ, ʨʝʰʘʷ ʟʘʜʘʯʫ ʚ ʦʙʱʝʤ ʚʠʜʝ. ʇʦʵʪʦʤʫ ʩʝʡʯʘʩ ʙʳʣʦ ʙʳ ʧʨʦʩʪʦ ʢʦ-

ʱʫʥʩʪʚʝʥʥʦ ʩʢʨʳʪʴ ʦʪ ʚʘʩ ʵʪʠ ʟʥʘʥʠʷ! 

http://mathprofi.com/knigi_i_kursy/angem.html
http://mathprofi.ru/goryachie_formuly.pdf
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4. ʇʦʣʷʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʇʦʤʠʤʦ ʘʬʬʠʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʠ ʝʸ ʧʦʧʫʣʷʨʥʦʛʦ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ï ʧʨʷʤʦ-

ʫʛʦʣʴʥʦʡ (ʜʝʢʘʨʪʦʚʦʡ) ʩʠʩʪʝʤʳ, ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ ʢ ʧʦʩʪʨʦʝʥʠʶ ʢʦʦʨʜʠʥʘʪ-

ʥʦʡ ʩʝʪʢʠ ʧʣʦʩʢʦʩʪʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʧʣʦʩʢʦʩʪʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʘ ʧʦʣʷʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʢʦʪʦʨʘʷ ʥʝʚʝʨʦʷʪʥʦ ʫʜʦʙʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʮʝʣʦʛʦ 

ʩʧʝʢʪʨʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʵʪʫ ʩʠʩʪʝʤʫ, ʜʦʩʪʘʪʦʯʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ O  ʠ 

ʟʘʜʘʪʴ ʝʜʠʥʠʯʥʳʡ ʢʦʦʨʜʠʥʘʪʥʳʡ ʚʝʢʪʦʨ i : 

ʊʦʯʢʘ O  ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʶʩʦʤ, 

ʘ ʣʫʯ OP, ʩʦʥʘʧʨʘʚʣʝʥʥʳʡ ʩ ʚʝʢʪʦ-

ʨʦʤ i  ï ʧʦʣʷʨʥʦʡ ʦʩʴʶ. ɻʨʘʬʠʯʝʩʢʠʡ 

ʰʘʙʣʦʥ ï ʧʨʦʱʝ ʥʝʢʫʜʘ, ʦʜʥʘ ʪʦʯʢʘ, 

ʦʜʠʥ ʚʝʢʪʦʨ, ʦʜʥʘ ʣʠʥʠʷ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʚʤʝʩʪʦ ʚʝʢʪʦʨʘ 

ʤʦʞʥʦ ʛʜʝ-ʥʠʙʫʜʴ ʚ ʫʛʣʫ ʫʢʘʟʘʪʴ 

ʤʘʩʰʪʘʙ, ʥʘʧʨʠʤʝʨ: 1 ʝʜ. = 1 ʩʤ (ʜʚʝ 

ʪʝʪʨʘʜʥʳʝ ʢʣʝʪʢʠ ʧʨʠ ʨʫʯʥʦʤ ʧʦ-

ʩʪʨʦʝʥʠʠ). ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʪʘʨʘʡ-

ʪʝʩʴ ʚʳʙʠʨʘʪʴ ʠʤʝʥʥʦ ʪʘʢʫʶ, ʫʜʦʙ-

ʥʫʶ ʚʦ ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʤʝʪʨʠʢʫ.  

ɸ ʪʝʧʝʨʴ ʤʷʢʦʪʢʘ: 

ʃʶʙʘʷ ʦʪʣʠʯʥʘʷ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʘ M  ʧʣʦʩʢʦʩʪʠ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʩʚʦʠʤ ʨʘʩʩʪʦʷʥʠʝʤ OMr =  ʦʪ ʧʦʣʶʩʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʫʛʣʦʤ j ʤʝʞʜʫ ʧʦʣʷʨ-

ʥʦʡ ʦʩʴʶ ʠ ʦʪʨʝʟʢʦʤ OM. ɼʣʷ ʩʘʤʦʛʦ ʧʦʣʶʩʘ 0=r , ʘ ʫʛʦʣ j ʥʝ ʦʧʨʝʜʝʣʸʥ. 

ʏʠʩʣʦ OMr =  ʥʘʟʳʚʘʶʪ ʧʦʣʷʨʥʳʤ 

ʨʘʜʠʫʩʦʤ ʪʦʯʢʠ M  ʠʣʠ ʧʝʨʚʦʡ ʧʦʣʷʨʥʦʡ 

ʢʦʦʨʜʠʥʘʪʦʡ. ʈʘʩʩʪʦʷʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪ-

ʨʠʮʘʪʝʣʴʥʳʤ, ʧʦʵʪʦʤʫ ʧʦʣʷʨʥʳʡ ʨʘʜʠʫʩ ʣʶ-

ʙʦʡ ʪʦʯʢʠ 0²r . ʇʦʣʷʨʥʳʡ ʨʘʜʠʫʩ ʪʘʢʞʝ 

ʦʙʦʟʥʘʯʘʶʪ ʛʨʝʯʝʩʢʦʡ ʙʫʢʚʦʡ r (çʨʦè). 

ʏʠʩʣʦ j ʥʘʟʳʚʘʶʪ ʧʦʣʷʨʥʳʤ ʫʛʣʦʤ 

ʜʘʥʥʦʡ ʪʦʯʢʠ ʠʣʠ ʚʪʦʨʦʡ ʧʦʣʷʨʥʦʡ ʢʦʦʨʜʠ-

ʥʘʪʦʡ. ʇʦʣʷʨʥʳʡ ʫʛʦʣ ʯʘʱʝ ʦʪʩʯʠʪʳʚʘʶʪ ʚ 

ʧʨʝʜʝʣʘʭ pjp ¢<-  (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʛʣʘʚ-

ʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʘ). ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʘ-

ʧʘʟʦʥ pj 20 <¢  ʠ ʜʘʞʝ +¤<¢j0 .  

ʇʘʨʫ ),( jr  ʥʘʟʳʚʘʶʪ ʧʦʣʷʨʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʢʠ M . ʀʟ OMPD  ʣʝʛʢʦ 

ʥʘʡʪʠ ʠ ʠʭ ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʘʥʛʝʥʩʘ ʦʩʪʨʦʛʦ ʫʛʣʘ: 
2

3
==

OP

MP
tgj  

ʠ ʩʘʤ ʫʛʦʣ: ¯ºº= 56ʨʘʜ.0,98
2

3
arctgj . ʇʦ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ, 222 MPOPOM += , ʦʪʢʫʜʘ 

ʥʘʭʦʜʠʤ: ʝʜ.6,31332 2222 º=+=+= MPOPr  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ö
÷

õ
æ
ç

å

2

3
;13 arctgM . 
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ʆʜʠʥ ʧʠʥʛʚʠʥ ʭʦʨʦʰʦ, ʘ ʩʪʘʷ ï ʣʫʯʰʝ, ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʘʝʤ ʠʭ ʧʦ ʯʝʨʪʝʞʫ: 
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ʇʨʠ ʞʝʣʘʥʠʠ ʢ ʣʶʙʦʤʫ ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʫʛʣʫ ʤʦʞʥʦ çʧʨʠʢʨʫ-

ʪʠʪʴè ʦʜʠʥ ʦʙʦʨʦʪ (p2  ʨʘʜ.) ʠ ʧʦʣʫʯʠʪʴ ʪʘʙʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ: 
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ʅʦ ʥʝʜʦʩʪʘʪʦʢ ʵʪʠʭ çʪʨʘʜʠʮʠʦʥʥʦè ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʫʛʣʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ 

ʩʣʠʰʢʦʤ ʜʘʣʝʢʦ (ʙʦʣʝʝ ʯʝʤ, ʥʘ 180 ʛʨʘʜʫʩʦʚ) çʟʘʢʨʫʯʝʥʳè ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. ʅʫ ʘ ʚ 

ʤʘʪʝʤʘʪʠʢʝ ʮʝʥʷʪʩʷ ʩʘʤʳʝ ʢʦʨʦʪʢʠʝ ʠ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʫʪʠ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʬʠʟʠʢʝ.  

4.1. ʇʦʨʷʜʦʢ ʠ ʪʝʭʥʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʪʦʯʝʢ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ 

ʂʨʘʩʠʚʳʝ ʢʘʨʪʠʥʢʠ ï ʢʨʘʩʠʚʳ, ʦʜʥʘʢʦ ʧʦʩʪʨʦʝʥʠʝ ʚ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ï 

ʟʘʥʷʪʠʝ ʜʦʩʪʘʪʦʯʥʦ ʢʨʦʧʦʪʣʠʚʦʝ. ʊʨʫʜʥʦʩʪʝʡ ʥʝ ʚʦʟʥʠʢʘʝʪ ʩ ʪʦʯʢʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʧʦʣʷʨʥʳʝ 

ʫʛʣʳ ʨʘʚʥʳ pj
p

jj =°== ,
2

,0 , ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ é, ö
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å
-

2
;1
p
. ʆʩʦʙʳʭ ʭʣʦʧʦʪ ʪʘʢʞʝ ʥʝ 

ʜʦʩʪʘʚʣʷʶʪ ʟʥʘʯʝʥʠʷ, ʢʨʘʪʥʳʝ 45 ʛʨʘʜʫʩʘʤ: ö
÷

õ
æ
ç

å

4

3
;5
p

P . ʅʦ ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʠ ʛʨʘʤʦʪʥʦ ʧʦ-

ʩʪʨʦʠʪʴ ʦʪ ʨʫʢʠ, ʩʢʘʞʝʤ, ʪʦʯʢʫ ö
÷

õ
æ
ç

å
-

3

2
;3
p

S ? 

ʇʦʪʨʝʙʫʝʪʩʷ ʢʣʝʪʯʘʪʳʡ ʣʠʩʪ ʙʫʤʘʛʠ, ʢʘʨʘʥʜʘʰ ʠ ʩʣʝʜʫʶʱʠʝ ʯʝʨʪʸʞʥʳʝ ʠʥʩʪʨʫ-

ʤʝʥʪʳ: ʣʠʥʝʡʢʘ, ʮʠʨʢʫʣʴ, ʪʨʘʥʩʧʦʨʪʠʨ. ɺ ʢʨʘʡʥʝʤ ʩʣʫʯʘʝ, ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʦʜʥʦʡ ʣʠʥʝʡ-

ʢʦʡ, ʘ ʪʦé ʠ ʚʦʦʙʱʝ ʙʝʟ ʥʝʸ! ʏʠʪʘʡʪʝ ʜʘʣʴʰʝ ʠ ʚʳ ʧʦʣʫʯʠʪʝ ʝʱʸ ʦʜʥʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʯʪʦ 

ʵʪʘ ʩʪʨʘʥʘ ʥʝʧʦʙʝʜʠʤʘ =) 
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ʇʦʩʪʨʦʠʪʴ ʪʦʯʢʫ ö
÷

õ
æ
ç

å
-

3

2
;3
p

S  ʚ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʉʪʨʦʠʤ!  
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ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʷʩʥʠʤ ʛʨʘʜʫʩʥʫʶ ʤʝʨʫ ʫʛʣʘ 
3

2p
- . ɽʩʣʠ ʫʛʦʣ ʤʘʣʦʟʥʘʢʦʤ ʠʣʠ ʚʘʩ 

ʝʩʪʴ ʩʦʤʥʝʥʠʷ, ʪʦ ʣʫʯʰʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʊʘʙʣʠʮʝʡ ʣʠʙʦ ʬʦʨʤʫʣʦʡ ʧʝʨʝʚʦʜʘ ʨʘʜʠʘʥʦʚ ʚ 

ʛʨʘʜʫʩʳ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʊʨʠʛʦʥʦʤʝʪʨʠʷ). ʀʪʘʢ, ʥʘʰ ʫʛʦʣ ʩʦʩʪʘʚʣʷʝʪ ¯-120  (ʠʣʠ ̄240 ). 

ʅʘʯʝʨʪʠʤ ʧʦʣʷʨʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʠ ʚʦʟʴʤʸʤ ʚ ʨʫʢʠ ʪʨʘʥʩʧʦʨʪʠʨ. ʆʙʣʘʜʘʪʝ-

ʣʷʤ ʢʨʫʛʣʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʝ ʩʦʩʪʘʚʠʪ ʪʨʫʜʘ ʦʪʤʝʨʠʪʴ 240 ʛʨʘʜʫʩʦʚ, ʥʦ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦ-

ʷʪʥʦʩʪʴʶ ʫ ʚʘʩ ʥʘ ʨʫʢʘʭ ʙʫʜʝʪ ʧʦʣʫʢʨʫʛʣʘʷ ʚʝʨʩʠʷ ʜʝʚʘʡʩʘ. ʇʨʦʙʣʝʤʘ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ 

ʪʨʘʥʩʧʦʨʪʠʨʘ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʠʥʪʝʨʘ ʠ ʥʦʞʥʠʮ ʨʝʰʘʝʪʩʷ ʨʫʢʦʜʝʣʠʝʤ.  

ɽʩʪʴ ʜʚʘ ʧʫʪʠ: ʧʝʨʝʚʝʨʥʫʪʴ ʪʝʪʨʘʜʥʳʡ ʣʠʩʪ ʠ ʦʪʤʝʨʠʪʴ 120 ʛʨʘʜʫʩʦʚ, ʣʠʙʦ çʧʨʠ-

ʢʨʫʪʠʪʴè ʧʦʣ ʦʙʦʨʦʪʘ ʠ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʫʛʦʣ 
33

2 p
p

p
=+- . ɺʳʙʝʨʝʤ 

ʚʟʨʦʩʣʳʡ ʩʧʦʩʦʙ ʠ ʩʜʝʣʘʝʤ ʦʪʤʝʪʢʫ ʚ 60 ʛʨʘʜʫʩʦʚ: 

 

ʇʨʦʚʦʜʠʤ ʢʘʨʘʥʜʘʰʦʤ ʪʦʥʢʫʶ-ʪʦʥʢʫʶ ʧʨʷʤʫʶ, ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʧʦʣʶʩ ʠ ʩʜʝ-

ʣʘʥʥʫʶ ʦʪʤʝʪʢʫ: 

 

ʉ ʫʛʣʦʤ ʨʘʟʦʙʨʘʣʠʩʴ, ʥʘ ʦʯʝʨʝʜʠ ʧʦʣʷʨʥʳʡ ʨʘʜʠʫʩ. ɹʝʨʸʤ ʚ ʨʫʢʠ ʮʠʨʢʫʣʴ ʠ ʧʦ ʣʠ-

ʥʝʡʢʝ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʝʛʦ ʨʘʩʪʚʦʨ ʚ 3 ʝʜʠʥʠʮʳ, ʯʘʱʝ ʚʩʝʛʦ, ʵʪʦ, ʢʦʥʝʯʥʦ ʞʝ, ʩʘʥʪʠʤʝʪʨʳ: 

  

http://mathprofi.com/knigi_i_kursy/angem.html
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ʊʝʧʝʨʴ ʘʢʢʫʨʘʪʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʠʛʣʫ ʥʘ ʧʦʣʶʩ, ʠ ʚʨʘʱʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʚʳ-

ʧʦʣʥʷʝʤ ʥʝʙʦʣʴʰʫʶ ʟʘʩʝʯʢʫ (ʢʨʘʩʥʳʡ ʮʚʝʪ). ʀʩʢʦʤʘʷ ʪʦʯʢʘ ö
÷

õ
æ
ç

å
-

3

2
;3
p

S  ʧʦʩʪʨʦʝʥʘ: 

ʄʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʮʠʨ-

ʢʫʣʷ, ʧʨʠʣʦʞʠʚ ʣʠʥʝʡʢʫ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʦʩʪʨʦʝʥʥʦʡ ʧʨʷ-

ʤʦʡ ʠ ʦʪʤʝʨʠʚ 3 ʩʘʥʪʠʤʝʪʨʘ. ʅʦ, 

ʢʘʢ ʤʳ ʫʚʠʜʠʤ ʧʦʟʞʝ, ʚ ʟʘʜʘʯʘʭ 

ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʪʠʧʠʯʥʘ ʩʠʪʫʘʮʠʷ, 

ʢʦʛʜʘ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ ʜʚʝ ʠʣʠ 

ʙʆʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʩ ʦʜ-

ʥʠʤ ʠ ʪʝʤ ʞʝ ʧʦʣʷʨʥʳʤ ʨʘʜʠʫ-

ʩʦʤ, ʧʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʝʝ ʟʘʢʘ-

ʣʷʪʴ ʤʝʪʘʣʣ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ 

ʥʘʰʝʤ ʯʝʨʪʝʞʝ, ʨʘʟʚʝʨʥʫʚ ʥʦʛʫ 

ʮʠʨʢʫʣʷ ʥʘ 180 ʛʨʘʜʫʩʦʚ, ʣʝʛʢʦ 

ʩʜʝʣʘʪʴ ʚʪʦʨʫʶ ʟʘʩʝʯʢʫ ʠ ʧʦ-

ʩʪʨʦʠʪʴ ʩʠʤʤʝʪʨʠʯʥʫʶ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʦʣʶʩʘ ʪʦʯʢʫ ö
÷

õ
æ
ç

å
¡

3
;3
p

S . 

ʅʘ ʥʝʡ ʠ ʦʪʨʘʙʦʪʘʝʤ ʤʘʪʝʨʠʘʣ ʩʣʝʜʫʶʱʝʛʦ ʧʘʨʘʛʨʘʬʘ: 

4.2. ɺʟʘʠʤʦʩʚʷʟʴ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʠ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

ʆʯʝʚʠʜʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʩʦʝʜʠʥʠʤ ʢ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦ-

ʦʨʜʠʥʘʪ OXY ʠ ʠʟʦʙʨʘʟʠʤ ʥʘ ʯʝʨʪʝʞʝ ʪʦʯʢʫ ö
÷

õ
æ
ç

å
¡

3
;3
p

S : 

ʋʩʪʘʥʦʚʠʤ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʣʷʨʥʳʭ 

);( jr  ʠ ʜʝʢʘʨʪʦʚʳʭ );( yx  ʢʦʦʨʜʠʥʘʪ ʥʘ 

ʧʨʠʤʝʨʝ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʠ S¡. ʈʘʩʩʤʦʪʨʠʤ 

ʧʨʷʤʦʫʛʦʣʴʥʳʡ SOH ¡D , ʚ ʢʦʪʦʨʦʤ ʛʠʧʦʪʝ-

ʥʫʟʘ ʨʘʚʥʘ ʧʦʣʷʨʥʦʤʫ ʨʘʜʠʫʩʫ: rSO =¡ , ʘ 

ʢʘʪʝʪʳ ï çʠʢʩʦʚʦʡè ʠ çʠʛʨʝʢʦʚʦʡè ʢʦʦʨʜʠ-

ʥʘʪʘʤ ʪʦʯʢʠ S¡ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨ-

ʜʠʥʘʪ: ySHxOH =¡= , . ʊʦʛʜʘ: 
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ʇʦʣʫʯʝʥʥʳʝ ʬʦʨʤʫʣʳ ʦʪʢʨʳʚʘʶʪ ʝʱʸ ʦʜʥʫ ʣʘʟʝʡʢʫ ʚ ʟʘʜʘʯʝ ʧʦʩʪʨʦʝʥʠʷ, ʢʦʛʜʘ 

ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʚʦʦʙʱʝ ʙʝʟ ʪʨʘʥʩʧʦʨʪʠʨʘ: ʩʥʘʯʘʣʘ ʥʘʭʦʜʠʤ ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ 

(ʧʦʥʷʪʥʦ, ʥʘ ʯʝʨʥʦʚʠʢʝ), ʟʘʪʝʤ ʤʳʩʣʝʥʥʦ ʥʘʭʦʜʠʤ ʥʫʞʥʦʝ ʤʝʩʪʦ ʥʘ ʯʝʨʪʝʞʝ ʠ ʦʪʤʝʯʘʝʤ 

ʜʘʥʥʫʶ ʪʦʯʢʫ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʤ ʪʦʥʢʫʶ ʧʨʷʤʫʶ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʦʩʪʨʦʝʥʥʫʶ 

ʪʦʯʢʫ ʠ ʧʦʣʶʩ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʫʛʦʣ ʷʢʦʙʳ ʙʳʣ ʦʪʤʝʨʷʥ ʪʨʘʥʩʧʦʨʪʠʨʦʤ.  

ʉʦʚʩʝʤ ʦʪʯʘʷʥʥʳʝ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʦʙʦʡʪʠʩʴ ʜʘʞʝ ʙʝʟ ʣʠʥʝʡʢʠ, ʠʩʧʦʣʴʟʫʷ ʚʤʝʩʪʦ 

ʥʝʸ ʨʦʚʥʳʡ ʢʨʘʡ ʫʯʝʙʥʠʢʘ, ʪʝʪʨʘʜʠ ʠʣʠ ʟʘʯʸʪʥʦʡ ʢʥʠʞʢʠ ï ʚʝʜʴ ʦ ʤʝʪʨʠʢʝ ʧʦʟʘʙʦʪʠʣʠʩʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʪʝʪʨʘʜʝʡ, 1 ʢʣʝʪʢʘ = 5 ʤʤ.  ɺʧʨʦʯʝʤ, ʢʠʪʘʡʮʳ ʧʦʜʧʦʨʪʠʣʠ ʩʪʘʥʜʘʨʪ :) 

ʀʩʧʦʣʴʟʫʷ ʪʫ ʞʝ ʪʝʦʨʝʤʫ ʇʠʬʘʛʦʨʘ, ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʬʦʨʤʫʣʳ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ï 

ʦʪ ʜʝʢʘʨʪʦʚʦʡ ʢ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ: ʧʦʩʢʦʣʴʢʫ ryxSHOʅ =+=¡+ 2222 , ʩʣʝʜʦʚʘʪʝʣʥɹʦ: 

...sin

cos
22

=

+
==

j

j
yx

x

r

x

, ʦʪʢʫʜʘ ʣʝʛʢʦ ʥʘʡʪʠ ʫʛʦʣ j. 

 

ʇʦʩʣʝ ʧʦʜʨʦʙʥʦʛʦ ʨʘʟʙʦʨʘ ʧʦʣʸʪʦʚ ʩ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʤʠ ʪʦʯʢʘʤʠ ʧʝʨʝʡʜʸʤ ʢ ʟʘʢʦ-

ʥʦʤʝʨʥʦʤʫ ʧʨʦʜʦʣʞʝʥʠʶ ʪʝʤʳ: 

4.3. ʋʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ. ʇʨʦʩʪʝʡʰʠʝ ʧʨʠʤʝʨʳ 

ʇʦ ʩʫʱʝʩʪʚʫ, ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʬʫʥʢʮʠ ʁʧʦʣʷʨʥʦʛʦ ʨʘʜʠʫʩʘ )(jrr =  ʦʪ ʧʦʣʷʨʥʦʛʦ ʫʛʣʘ (ʘʨʛʫʤʝʥʪʘ). ʇʨʠ ʵʪʦʤ ʧʦʣʷʨ-

ʥʳʡ ʫʛʦʣ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʨʘʜʠʘʥʘʭ (!) ʠ ʥʝʧʨʝʨʳʚʥʦ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʦʪ 0  ʜʦ p2  (ʠʥʦ-

ʛʜʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʠʣʠ ʞʝ ʚ ʨʷʜʝ ʟʘʜʘʯ ʜʣʷ ʫʜʦʙʩʪʚʘ ʦʪ p-  ʜʦ 

p). ʂʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ ʫʛʣʘ çʬʠè, ʢʦʪʦʨʦʝ ʚʭʦʜʠʪ ʚ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ 

)(jrr = , ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʷʨʥʦʛʦ ʨʘʜʠʫʩʘ.  

ʇʦʣʷʨʥʫʶ ʬʫʥʢʮʠʶ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩʦ ʩʚʦʝʦʙʨʘʟʥʳʤ ʨʘʜʘʨʦʤ ï ʢʦʛʜʘ ʣʫʯ ʩʚʝʪʘ, 

ʠʩʭʦʜʷʱʠʡ ʠʟ ʧʦʣʶʩʘ, ʚʨʘʱʘʝʪʩʷ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʠ çʧʨʦʨʠʩʦʚʚrʘʝʪè ʣʠʥʠʶ. 

çɼʝʞʫʨʥʳʤè ʧʨʠʤʝʨʦʤ ʧʦʣʷʨʥʦʡ ʢʨʠʚʦʡ ʷʚʣʷʝʪʩʷ ɸʨʭʠʤʝʜʦʚʘ ʩʧʠʨʘʣʴ j=r . ʅʘ 

ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥ ʝʸ ʧʝʨʚʳʡ ʚʠʪʦʢ ï ʢʦʛʜʘ ʧʦʣʷʨʥʳʡ ʨʘʜʠʫʩ ʚʩʣʝʜ ʟʘ ʧʦʣʷʨ-

ʥʳʤ ʫʛʣʦʤ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʦʪ 0 ʜʦ p2 :  

ɼʘʣʝʝ, ʧʝʨʝʩʝʢʘʷ ʧʦʣʷʨʥʫʶ ʦʩʴ ʚ 

ʪʦʯʢʝ pj 2==r , ʩʧʠʨʘʣʴ ʧʨʦʜʦʣʞʠʪ 

ʨʘʩʢʨʫʯʠʚʘʪʴʩʷ, ʙʝʩʢʦʥʝʯʥʦ ʜʘʣʝʢʦ ʫʜʘ-

ʣʷʷʩʴ ʦʪ ʧʦʣʶʩʘ. ʅʦ ʧʦʜʦʙʥʳʝ ʩʣʫʯʘʠ ʥʘ 

ʧʨʘʢʪʠʢʝ ʚʩʪʨʝʯʘʁ ʪʩʷ ʜʦʚʦʣʴʥʦ ʨʝʜʢʦ; 

ʙʦʣʝʝ ʪʠʧʠʯʥʘʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʥʘ ʚʩʝʭ 

ʧʦʩʣʝʜʫʶʱʠʭ ʦʙʦʨʦʪʘʭ ʤʳ çʧʨʦʡʜʸʤʩʷ 

ʧʦ ʪʦʡ ʞʝ ʩʘʤʦʡ ʣʠʥʠʠè, ʢʦʪʦʨʘʷ ʧʦʣʫ-

ʯʝʥʘ ʚ ʜʠʘʧʘʟʦʥʝ pj 20 <¢ . 

ɺ ʧʝʨʚʦʤ ʞʝ ʧʨʠʤʝʨʝ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʠ ʩ ʧʦʥʷʪʠʝʤ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʷʨ-

ʥʦʡ ʬʫʥʢʮʠʠ: ʧʦʩʢʦʣʴʢʫ ʧʦʣʷʨʥʳʡ ʨʘʜʠʫʩ ʥʝʦʪʨʠʮʘʪʝʣʝʥ 0²r , ʪʦ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʫʛʣʳ  ʫ 

ʬʫʥʢʮʠʠ j=r  ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝʣʴʟʷ. 

! ʇʨʠʤʝʯʘʥʠʝ: ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʦʙʱʸʥʥʳʝ ʧʦʣʷʨʥʳʝ ʢʦʦʨ-

ʜʠʥʘʪʳ, ʛʜʝ ʨʘʜʠʫʩ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʠ ʪʘʢʦʡ ʧʦʜʭʦʜ ʤʳ ʚʢʨʘʪʮʝ ʠʟʫʯʠʤ 

ʯʫʪʴ ʧʦʟʞʝ 
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ʂʨʦʤʝ ʩʧʠʨʘʣʠ ɸʨʭʠʤʝʜʘ, ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʠʟʚʝʩʪʥʳʭ ʢʨʠʚʳʭ, ʥʦ ʠʩʢʫʩ-

ʩʪʚʦʤ, ʢʘʢ ʛʦʚʦʨʠʪʩʷ, ʩʳʪ ʥʝ ʙʫʜʝʰʴ, ʧʦʵʪʦʤʫ ʷ ʧʦʜʦʙʨʘʣ ʧʨʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʝʘʣʴʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʷʭ.  

ʉʥʘʯʘʣʘ ʧʨʦʩʪʝʡʰʠʝ ʫʨʘʚʥʝʥʠʷ ʠ ʧʨʦʩʪʝʡʰʠʝ ʣʠʥʠʠ: 

é 

ʋʨʘʚʥʝʥʠʝ ʚʠʜʘ ʟʘʜʘʸʪ ʣʫʯ, ʠʩʭʦʜʷʱʠʡ ʠʟ ʧʦʣʶʩʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʜʫʤʘʡʪʝʩʴ, ʝʩʣʠ 

ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʚʩʝʛʜʘ (ʢʘʢʠʤ ʙʳ ʥʠ ʙʳʣʦ çʵʨè) ʧʦʩʪʦʷʥʥʦ, ʪʦ ʢʘʢʘʷ ʵʪʦ ʣʠʥʠʷ?  

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʦʙʦʙʱʸʥʥʦʡ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʟʘʜʘʸʪ 

ʧʨʷʤʫʶ, ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʧʦʣʶʩ. 

ʋʨʘʚʥʝʥʠʝ ʚʠʜʘ é ʦʧʨʝʜʝʣʷʝʪé ʜʦʛʘʜʘʡʪʝʩʴ ʩ ʧʝʨʚʦʛʦ ʨʘʟʘ ï ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ ʫʛ-

ʣʘ çʬʠè ʨʘʜʠʫʩ ʦʩʪʘʸʪʩʷ ʧʦʩʪʦʷʥʥʳʤ? ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʩ ʮʝʥʪʨʦʤ 

ʚ ʧʦʣʶʩʝ ʨʘʜʠʫʩʘ K .   

ʅʘʧʨʠʤʝʨ, 2=r . ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʥʘʡʜʸʤ ʫʨʘʚʥʝʥʠʝ ʵʪʦʡ ʣʠʥʠʠ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ʀʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʫʶ ʨʘʥʝʝ ʬʦʨʤʫʣʫ 22 yxr += , ʧʨʦʚʝʜʸʤ ʟʘʤʝʥʫ: 

222 =+yx  

ɺʦʟʚʝʜʸʤ ʦʙʝ ʯʘʩʪʠ ʚ ʢʚʘʜʨʘʪ: 

222 2=+yx  ï ʫʨʘʚʥʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʩ ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ ʨʘʜʠʫʩʘ 2, ʯʪʦ 

ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʨʠʪʴ. 

ɸ ʪʝʧʝʨʴ ʦʮʝʥʀʪʝ ʫʜʦʙʩʪʚʦ ï ʩ ʦʢʨʫʞʥʦʩʪʴʶ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʛʦʜʥʝʝ ʨʘʙʦʪʘʪʴ 

ʠʤʝʥʥʦ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʧʦ ʧʨʠʯʠʥʝ ʧʨʝʜʝʣʴʥʦʡ ʧʨʦʩʪʦʪʳ ʫʨʘʚʥʝʥʠʷ constr = .  

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʟʘʜʘʯʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ: 
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ʇʦʩʪʨʦʠʪʴ ʣʠʥʠʶ é 

ʈʝʰʝʥʠʝ: ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʡʜʸʤ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ. ʊʘʢ ʢʘʢ ʧʦʣʷʨʥʳʡ ʨʘʜʠʫʩ 

ʥʝʦʪʨʠʮʘʪʝʣʝʥ, ʪʦ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʨʘʚʝʥʩʪʚʦ 0cos ²j . ʄʦʞʥʦ ʚʩʧʦʤʥʠʪʴ ʰʢʦʣʴ-

ʥʳʝ ʧʨʘʚʠʣʘ ʨʝʰʝʥʠʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʥʝʨʘʚʝʥʩʪʚ, ʥʦ ʚ ʧʨʦʩʪʳʭ ʩʣʫʯʘʷʭ ʢʘʢ ʵʪʦʪ,  

ʷ ʩʦʚʝʪʫʶ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ:  

ï ʇʦʩʤʦʪʨʠʤ ʥʘ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ xy cos=  (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʊʨʠʛʦʥʦʤʝʪʨʠʷ). ʏʪʦ 

ʦʟʥʘʯʘʝʪ ʥʝʨʘʚʝʥʩʪʚʦ 0cos ²j ? ʆʥʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʩ ʫʩʪʨʘʠʚʘʝʪ ʪʦʪ ʢʫʩʦʢ ʛʨʘʬʠʢʘ, ʢʦ-

ʪʦʨʳʡ ʥʝ ʥʠʞʝ ʦʩʠ ʘʙʩʮʠʩʩ )0( =x , ʘ ʠʤʝʥʥʦ, ʝʛʦ ʯʘʩʪʴ ʥʘ ʦʪʨʝʟʢʝ  ù
ú

ø
é
ê

è
-

2
;

2

pp
. ʀ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʠʥʪʝʨʚʘʣ ö
÷

õ
æ
ç

å

2

3
;

2

pp
 ʥʝ ʧʦʜʭʦʜʠʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʰʝʡ 

ʬʫʥʢʮʠʠ: ù
ú

ø
é
ê

è
-Í

2
;

2

pp
j ,  ʪʦ ʝʩʪʴ ʛʨʘʬʠʢ jcos4=r  ʨʘʩʧʦʣʦʞʝʥ ʩʧʨʘʚʘ ʦʪ ʧʦʣʶʩʘ (ʧʦ ʪʝʨ-

ʤʠʥʦʣʦʛʠʠ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ï ʚ ʧʨʘʚʦʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ). 

ɺ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʯʘʩʪʦ ʙʳʚʘʝʪ ʩʤʫʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢʫʶ ʣʠʥʠʶ 

ʦʧʨʝʜʝʣʷʝʪ ʪʦ ʠʣʠ ʫʨʘʚʥʝʥʠʝ, ʧʦʵʪʦʤʫ ʯʪʦʙʳ ʝʸ ʧʦʩʪʨʦʠʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʨʠʥʘʜʣʝ-

ʞʘʱʠʝ ʝʡ ʪʦʯʢʠ ï ʠ ʯʝʤ ʙʦʣʴʰʝ, ʪʝʤ ʣʫʯʰʝ. ʆʙʳʯʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʜʝʩʷʪʢʦʤ-ʜʨʫʛʠʤ (ʘ 

ʪʦ ʠ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ). ʇʨʦʱʝ ʚʩʝʛʦ, ʢʦʥʝʯʥʦ ʞʝ, ʚʟʷʪʴ ʪʘʙʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʘ.  
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ɼʣʷ ʙʆʣʴʰʝʡ ʷʩʥʦʩʪʠ ʢ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʫʛʣʘ ʷ ʙʫʜʫ çʧʨʠʢʨʫʯʠʚʘʪʴè 

ʦʜʠʥ ʦʙʦʨʦʪ (ʣʝʚʘʷ ʢʦʣʦʥʢʘ), ʠ ʚ ʩʠʣʫ ʯʸʪʥʦʩʪʠ ʢʦʩʠʥʫʩʘ jj cos)cos( =-  ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʟʘʥʦʚʦ ʥʝ ʩʯʠʪʘʪʴ (ʩʧʨʘʚʘ): 

 

ʀʟʦʙʨʘʟʠʤ ʧʦʣʷʨʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʠ ʦʪʣʦʞʠʤ ʥʘʡʜʝʥʥʳʝ ʪʦʯʢʠ, ʧʨʠ ʵʪʦʤ 

ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ çʵʨè ʫʜʦʙʥʦ ʦʪʢʣʘʜʳʚʘʪʴ ʟʘ ʦʜʠʥ ʨʘʟ, ʜʝʣʘʷ ʧʘʨʥʳʝ ʟʘʩʝʯʢʠ ʮʠʨʢʫ-

ʣʝʤ ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʨʘʥʝʝ ʪʝʭʥʦʣʦʛʠʠ: 

ɺ ʧʨʠʥʮʠʧʝ, ʣʠʥʠʷ ʦʪʯʸʪʣʠʚʦ 

ʧʨʦʨʠʩʦʚʳʚʘʝʪʩʷ, ʥʦ ʯʪʦʙʳ ʩʪʦʧʨʦ-

ʮʝʥʪʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʜʦʛʘʜʢʫ, ʜʘʚʘʡʪʝ 

ʥʘʡʜʸʤ ʝʸ ʫʨʘʚʥʝʥʠʝ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠ-

ʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ʄʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʥʝʜʘʚʥʦ ʚʳʚʝʜʝʥʥʳʝ ʬʦʨʤʫʣʳ 

22

22 cos,
yx

x
yxr

+
=+= j , ʥʦ ʷ 

ʨʘʩʩʢʘʞʫ ʚʘʤ ʦ ʙʦʣʝʝ ʭʠʪʨʦʤ ʧʨʠʤyʝ. 

ʆʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ jcos4=r  

ʠʩʢʫʩʩʪʚʝʥʥʦ ʜʦʤʥʦʞʘʝʤ ʥʘ çʵʨè: 

jcos42 rr =  ʠ ʠʩʧʦʣʴʟʫʝʤ ʙʦʣʝʝ ʢʦʤ-

ʧʘʢʪʥʳʝ ʬʦʨʤʫʣʳ ʧʝʨʝʭʦʜʘ: 

xyxxryxr 4cos, 22222 =+Ý=+= j  

ɺʳʜʝʣʷʷ ʧʦʣʥʳʡ ʢʚʘʜʨʘʪ, ʧʨʠʚʦʜʠʤ ʫʨʘʚʥʝʥʠʝ ʢ ʧʦʥʷʪʥʦʤʫ ʚʠʜʫ: 

444

04

22

22

=++-

=+-

yxx

yxx
 

222 2)2( =+- yx  ï ʫʨʘʚʥʝʥʠʝ 

ʦʢʨʫʞʥʦʩʪʠ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ )0;2( , 

ʨʘʜʠʫʩʘ 2. 

ʂʦʣʴ ʩʢʦʨʦ ʧʦ ʫʩʣʦʚʠʶ ʪʨʝʙʦ-

ʚʘʣʦʩʴ ʧʨʦʩʪʦ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʨʦʝʥʠʝ 

ʠ ʚʩʸ, ʧʣʘʚʥʦ ʩʦʝʜʠʥʷʝʤ ʥʘʡʜʝʥʥʳʝ 

ʪʦʯʢʠ ʣʠʥʠʝʡ. ʅʠʯʝʛʦ ʩʪʨʘʰʥʦʛʦ, ʝʩ-

ʣʠ ʧʦʣʫʯʠʪʩʷ ʥʝʤʥʦʛʦ ʥʝʨʦʚʥʦ, ʚʳ ʞʝ 

ʥʝ ʦʙʷʟʘʥʳ ʙʳʣʠ ʟʥʘʪʴ, ʯʪʦ ʵʪʦ 

ʦʢʨʫʞʥʦʩʪʴ ;-) 
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ʇʦʯʝʤʫ ʤʳ ʥʝ ʨʘʩʩʤʦʪʨʝʣʠ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʚʥʝ ʧʨʦʤʝʞʫʪʢʘ ö
÷

õ
é
ê

è
-

2

3
;

2

pp
? ʆʪʚʝʪ ʧʨʦʩʪ: 

ʥʝʪ ʩʤʳʩʣʘ. ɺʚʠʜʫ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʬʫʥʢʮʠʠ jcos4=r  ʥʘʩ ʞʜʸʪ ʙʝʩʢʦʥʝʯʥʳʡ çʙʝʛè ʧʦ ʧʦ-

ʩʪʨʦʝʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

ʅʝʩʣʦʞʥʦ ʧʨʦʚʝʩʪʠ ʥʝʭʠʪʨʳʡ ʘʥʘʣʠʟ ʠ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ é ʟʘ-

ʜʘʸʪ ʦʢʨʫʞʥʦʩʪʴ ʜʠʘʤʝʪʨʘ d  ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ ö
÷

õ
æ
ç

å
0;

2

d
. ʆʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʚʩʝ ʪʘʢʠʝ ʦʢʨʫʞ-

ʥʦʩʪʠ çʩʠʜʷʪè ʥʘ ʧʦʣʷʨʥʦʡ ʦʩʠ OP ʠ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʧʦʣʶʩ. ɽʩʣʠ ʞʝ 0<d ,  

ʪʦ ʚʝʩʸʣʘʷ ʢʦʤʧʘʥʠʷ ʧʝʨʝʢʦʯʫʝʪ ʥʘʣʝʚʦ ï ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʧʦʣʷʨʥʦʡ ʦʩʠ (ʧʦʜʫʤʘʡʪʝ, ʧʦ-

ʯʝʤʫ). 

ʇʦʭʦʞʘʷ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 
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ʇʦʩʪʨʦʠʪʴ ʣʠʥʠʶ jsin3=r  ʠ ʥʘʡʪʠ ʝʸ ʫʨʘʚʥʝʥʠʝ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʉʠʩʪʝʤʘʪʠʟʠʨʫʝʤ ʧʦʨʷʜʦʢ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ:  

ʅʘʭʦʜʠʤ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ, ʜʣʷ ʵʪʦʛʦ ʫʜʦʙʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʠʥʫʩʦʠʜʫ 

(ʇʨʠʣʦʞʝʥʠʝ ʊʨʠʛʦʥʦʤʝʪʨʠʷ), ʯʪʦʙʳ ʩʨʘʟʫ ʞʝ ʧʦʥʷʪʴ, ʛʜʝ ʩʠʥʫʩ ʥʝʦʪʨʠʮʘʪʝʣʝʥ.  

ʅʘ ʚʪʦʨʦʤ ʰʘʛʝ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦʣʷʨʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ, ʠʩʧʦʣʴʟʫʷ ʪʘʙʣʠʯʥʳʝ 

ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ; ʧʨʦʘʥʘʣʠʟʠʨʫʡʪʝ, ʥʝʣʴʟʷ ʣʠ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʯʠʩʣʝʥʠʡ?  

ʅʘ ʪʨʝʪʴʝʤ ʰʘʛʝ ʦʪʢʣʘʜʳʚʘʝʤ ʪʦʯʢʠ ʚ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠ ʘʢʢʫʨʘʪʥʦ ʩʦ-

ʝʜʠʥʷʝʤ ʠʭ ʣʠʥʠʝʡ.  

ʀ, ʥʘʢʦʥʝʮ, ʥʘʭʦʜʠʤ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʇʨʠʤʝʨʥʳʡ ʦʙʨʘʟʝʮ ʨʝʰʝʥʠʷ ʚ ʢʦʥʮʝ ʢʥʠʛʠ. 

ʆʙʱʠʡ ʘʣʛʦʨʠʪʤ ʠ ʪʝʭʥʠʢʫ ʧʦʩʪʨʦʝʥʠʷ  ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʤʳ ʜʝʪʘʣʠʟʠʨʫʝʤ 

ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʤ ʩʦʚʩʝʤ ʩʢʦʨʦ, ʥʦ ʧʝʨʝʜ ʵʪʠʤ ʧʦʟʥʘʢʦʤʠʤʩʷ ʝʱʸ ʩ ʦʜʥʦʡ ʨʘʩʧʨʦ-

ʩʪʨʘʥʸʥʥʦʡ ʣʠʥʠʝʡ: 

4.4. ʇʦʣʷʨʥʘʷ ʨʦʟʘ 

ʉʦʚʝʨʰʝʥʥʦ ʚʝʨʥʦ, ʨʝʯʴ ʧʦʡʜʸʪ ʦ ʮʚʝʪʢʝ ʩ ʣʝʧʝʩʪʢʘʤʠ: 

ɿʘʜʘʯʘ 118 

ʇʦʩʪʨʦʠʪʴ ʣʠʥʠʠ, ʟʘʜʘʥʥʳʝ ʫʨʘʚʥʝʥʠʷʤʠ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ 

ʘ) j2sin2=r ,  ʙ) j3sin2=r  

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʧʦʩʪʨʦʝʥʠʶ ʧʦʣʷʨʥʦʡ ʨʦʟʳ. ʉʥʘʯʘʣʘ ʧʦʡʜʸʤ ʧʦ ʥʘʢʘ-

ʪʘʥʥʦʡ ʢʦʣʝʝ, ʩʯʠʪʘʷ, ʯʪʦ ʧʦʣʷʨʥʳʡ ʨʘʜʠʫʩ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ:  

ʈʝʰʝʥʠʝ: ʘ) ʅʘʡʜʸʤ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ: 

02sin0 ²Ý² jr  

ʅʝʨʘʚʝʥʩʪʚʦ ʨʝʰʠʤ ʛʨʘʬʠʯʝʩʢʠ. ʉʦʛʣʘʩʥʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ 

ʛʨʘʬʠʢʦʚ, ʝʩʣʠ ʘʨʛʫʤʝʥʪ ʬʫʥʢʮʠʠ ʫʤʥʦʞʠʪʴ ʥʘ 1>k , ʪʦ ʝʸ ʛʨʘʬʠʢ ʩʦʞʤʸʪʩʷ ʢ ʦʩʠ OY  

ʚ k  ʨʘʟ. ʉʤʦʪʨʠʤ ʥʘ ʥʘʰʫ ʩʠʥʫʩʦʠʜʫ ʠ ʦʪʚʝʯʘʝʤ ʥʘ ʚʦʧʨʦʩ: ʥʘ ʢʘʢʠʭ ʧʨʦʤʝʞʫʪʢʘʭ ʦʥʘ  

ʥʝ ʥʠʞʝ ʦʩʠ ʘʙʩʮʠʩʩ?  

http://mathprofi.com/knigi_i_kursy/angem.html
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ʅʝʨʘʚʝʥʩʪʚʫ é ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ ʦʪʨʝʟʢʦʚ, ʥʦ ʥʘʩ ʠʥʪʝʨʝʩʫʶʪ 

ʪʦʣʴʢʦ ʜʚʘ, ʠ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʰʝʡ ʬʫʥʢʮʠʠ: ù
ú

ø
é
ê

è
Çù
ú

ø
é
ê

è
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2
;0

p
p

p
j . 

ɺʦʟʤʦʞʥʦ, ʥʝʢʦʪʦʨʳʤ ʯʠʪʘʪʝʣʷʤ ʙʦʣʝʝ ʣʸʛʢʠʤ ʧʦʢʘʞʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 

ʥʘʭʦʞʜʝʥʠʷ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʫʩʣʦʚʥʦ ʥʘʟʦʚʫ ʝʛʦ çʥʘʨʝʟʢʘ ʢʨʫʛʣʦʛʦ ʧʠʨʦʛʘè. ʈʝʟʘʪʴ 

ʙʫʜʝʤ ʥʘ ʨʘʚʥʳʝ ʯʘʩʪʠ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʡʜʸʤ ʛʨʘʥʠʮʳ ʧʝʨʚʦʛʦ ʢʫʩʢʘ. ʈʘʩʩʫʞʜʘʝʤ  

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʠʥʫʩ ʥʝʦʪʨʠʮʘʪʝʣʝʥ, ʢʦʛʜʘ  ʝʛʦ ʘʨʛʫʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

0 ʜʦ p ʨʘʜ. ʚʢʣʶʯʠʪʝʣʴʥʦ. ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ:  pj¢¢20 . ʈʘʟʜʝʣʠʚ ʚʩʝ ʯʘʩʪʠ ʜʚʦʡʥʦʛʦ 

ʥʝʨʘʚʝʥʩʪʚʘ ʥʘ 2, ʧʦʣʫʯʘʝʤ ʠʩʢʦʤʳʡ ʧʨʦʤʝʞʫʪʦʢ: 
2

0
p

j¢¢  

ʊʝʧʝʨʴ ʥʘʯʠʥʘʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ çʥʘʨʝʟʘʪʴ ʨʘʚʥʳʝ ʢʫʩʢʠ ʧʦ 90 ʛʨʘʜʫʩʦʚè ʧʨʦʪʠʚ 

ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ: 

ï ʥʘʡʜʝʥʥʳʡ ʦʪʨʝʟʦʢ ù
ú
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è

2
;0
p
, ʧʦʥʷʪʥʦ, ʚʭʦʜʠʪ ʚ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ; 

ï ʩʣʝʜʫʶʱʠʡ ʠʥʪʝʨʚʘʣ ö
÷
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p

p
;

2
 ï ʥʝ ʚʭʦʜʠʪ; 

ï ʩʣʝʜʫʶʱʠʡ ʦʪʨʝʟʦʢ ù
ú

ø
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p  ï ʚʭʦʜʠʪ; 

ï ʠ, ʥʘʢʦʥʝʮ, ʠʥʪʝʨʚʘʣ ö
÷

õ
æ
ç

å
p

p
2;

2

3
 ï ʥʝ ʚʭʦʜʠʪ. 

ʇʨʷʤʦ, ʢʘʢ ʧʦ ʨʦʤʘʰʢʝ ï çʣʶʙʠʪ, ʥʝ ʣʶʙʠʪ, ʣʶʙʠʪ, ʥʝ ʣʶʙʠʪè =) ʉ ʪʝʤ ʦʪʣʠʯʠʝʤ, 

ʯʪʦ ʪʫʪ ʥʝ ʛʘʜʘʥʠʝ. éɼʘ, ʧʨʷʤʦ ʢʘʢʘʷ-ʪʦ ʣʶʙʦʚʴ ʧʦ-ʢʠʪʘʡʩʢʠ ʧʦʣʫʯʘʝʪʩʷé. 

ʀʪʘʢ, ù
ú

ø
é
ê

è
Çù
ú

ø
é
ê

è
Í

2
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;

2
;0

p
p

p
j  ʠ ʣʠʥʠʷ j2sin2=r  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʦʟʫ ʩ ʜʚʫʤʷ 

ʦʜʠʥʘʢʦʚʳʤʠ ʣʝʧʝʩʪʢʘʤʠ. ʏʝʨʪʸʞ ʚʧʦʣʥʝ ʜʦʧʫʩʪʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʭʝʤʘʪʠʯʝʩʢʠ, ʦʜʥʘʢʦ 

ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʴʥʦ ʧʨʘʚʠʣʴʥʦ ʥʘʡʪʠ ʠ ʦʪʤʝʪʠʪʴ ʚʝʨʰʠʥʳ ʣʝʧʝʩʪʢʦʚ. ʀʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʩʝʨʝʜʠʥʳ ʦʪʨʝʟʢʦʚ  ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʠʤʝʶʪ ʦʯʝʚʠʜʥʳʝ 

ʫʛʣʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ 
4

5
,

4
21

p
j

p
j == . ʇʨʠ ʵʪʦʤ ʜʣʠʥʳ ʣʝʧʝʩʪʢʦʚ ʩʦʩʪʘʚʣʷʶʪ:  
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ʀ ʩʣʝʚʘ ʚʳ ʚʠʜʠʪʝ ʟʘʢʦʥʦʤʝʨʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʟʘʙʦʪʣʠʚʦʛʦ ʩʘʜʦʚʥʠʢʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʠʥʫ ʣʝ-

ʧʝʩʪʢʘ ʣʝʛʢʦ ʩʨʘʟʫ ʫʩʤʦʪʨʝʪʴ ʠʟ ʫʨʘʚʥʝʥʠʷ 

j2sin2=r  ï ʪʘʢ ʢʘʢ ʩʠʥʫʩ ʦʛʨʘʥʠʯʝʥ: 

12sin1 ¢¢- j , ʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

çʵʨè ʟʘʚʝʜʦʤʦ ʥʝ ʧʨʝʚʟʦʡʜʸʪ ʜʚʫʭ. 
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ʙ) ʇʦʩʪʨʦʠʤ ʣʠʥʠʶ, ʟʘʜʘʥʥʫʶ ʫʨʘʚʥʝʥʠʝʤ j3sin2=r . ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʠʥʘ ʣʝ-

ʧʝʩʪʢʘ ʵʪʦʡ ʨʦʟʳ ʪʦʞʝ ʨʘʚʥʘ ʜʚʫʤ, ʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ. 

ʇʨʠʤʝʥʠʤ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ çʥʘʨʝʟʢʠè: ʩʠʥʫʩ ʥʝʦʪʨʠʮʘʪʝʣʝʥ, ʢʦʛʜʘ ʝʛʦ ʘʨʛʫʤʝʥʪ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʥʫʣʷ ʜʦ çʧʠè ʚʢʣʶʯʠʪʝʣʴʥʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ: é. ɼʝʣʠʤ ʚʩʝ ʯʘ-

ʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ ʥʘ 3 ʠ ʧʦʣʫʯʘʝʤ ʧʝʨʚʳʡ ʧʨʦʤʝʞʫʪʦʢ: 
3

0
p

j¢¢ . ʊʝʧʝʨʴ ʥʘʯʠʥʘʝʤ çʥʘʨʝʟ-

ʢʫ ʧʠʨʦʛʘ ʨʘʚʥʳʤʠ ʢʫʩʢʘʤʠè ʧʦ 
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p
 ʨʘʜ. (60 ʛʨʘʜʫʩʦʚ): 
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 ï ʥʝʪ, ʧʨʦʮʝʩʩ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʸʥ ʥʘ ʦʪʤʝʪʢʝ 360 ʛʨʘʜʫʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ: é. 

  

ʇʦʩʪʨʦʝʥʠʝ. ɽʩʣʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʫʥʢʪʝ ʚʩʸ ʙʣʘʛʦʧʦʣʫʯʥʦ ʦʙʦʰʣʦʩʴ ʧʨʷʤʳʤʠ ʫʛ-

ʣʘʤʠ ʠ ʫʛʣʘʤʠ ʚ 45 ʛʨʘʜʫʩʦʚ, ʪʦ ʟʜʝʩʴ ʧʨʠʜʸʪʩʷ ʥʝʤʥʦʛʦ ʧʦʚʦʟʠʪʴʩʷ. ʅʘʡʜʸʤ ʚʝʨʰʠʥʳ 

ʣʝʧʝʩʪʢʦʚ. ʀʭ ʜʣʠʥʘ 2=r  ʙʳʣʘ ʚʠʜʥʘ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʟʘʜʘʥʠʷ, ʦʩʪʘʣʦʩʴ ʚʳʯʠʩʣʠʪʴ ʫʛʣʦ-

ʚʳʝ ʢʦʦʨʜʠʥʘʪʳ, ʢʦʪʦʨʳʝ ʨʘʚʥʳ ʩʝʨʝʜʠʥʘʤ ʦʪʨʝʟʢʦʚ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ: 

)(270ʨʘʜ.
2

3

2

3

5

3

4

),(150ʨʘʜ.
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2

),(30ʨʘʜ.
62

3
0

321 ¯=

+

=¯=

+

=¯=

+

=
p

pp

j
p

p
p

j
p

p

j ʘ 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʤʝʞʜʫ 

ʚʝʨʰʠʥʘʤʠ ʣʝʧʝʩʪʢʦʚ ʜʦʣʞʥʳ ʦʙʷʟʘʪʝʣʴ-

ʥʦ ʧʦʣʫʯʠʪʴʩʷ ʨʘʚʥʳʝ ʧʨʦʤʝʞʫʪʢʠ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ 120 ʛʨʘʜʫʩʦʚ. 

ʏʝʨʪʸʞ ʞʝʣʘʪʝʣʴʥʦ ʨʘʟʤʝʪʠʪʴ ʥʘ 

60-ʛʨʘʜʫʩʥʳʝ ʩʝʢʪʦʨʳ (ʦʪʛʨʘʥʠʯʝʥʳ ʟʝ-

ʣʸʥʳʤʠ ʣʠʥʠʷʤʠ) ʠ ʧʨʦʚʝʩʪʠ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʚʝʨʰʠʥ ʣʝʧʝʩʪʢʦʚ (ʩʝʨʳʝ ʣʠʥʠʠ). 

ʉʘʤʠ ʚʝʨʰʠʥʳ ʫʜʦʙʥʦ ʥʘʤʝʪʠʪʴ ʩ ʧʦʤʦ-

ʱʴʶ ʮʠʨʢʫʣʷ ï ʝʜʠʥʦʞʜʳ ʦʪʤʝʨʠʪ ɹ ʧʦ 

ʣʠʥʝʡʢʝ ʨʘʩʩʪʦʷʥʠʝ ʚ 2 ʝʜʠʥʠʮʳ ʠ ʥʘʥʝ-

ʩʪʠ ʪʨʠ ʟʘʩʝʯʢʠ ʥʘ ʧʨʦʯʝʨʯʝʥʥʳʭ ʥʘʧʨʘʚ-

ʣʝʥʠʷʭ ʚ 30, 150 ʠ 270 ʛʨʘʜʫʩʦʚ. 

ʇʦʥʠʤʘʶ, ʯʪʦ ʟʘʥʷʪʠʝ ʭʣʦʧʦʪʥʦʝ, 

ʥʦ ʝʩʣʠ ʭʦʪʠʪʝ ʚʩʸ ʦʬʦʨʤʠʪʴ ʧʦ ʫʤʫ, ʪʦ ʧʨʠʜʸʪʩʷ ʧʦʪʨʘʪʠʪʴ ʚʨʝʤʷ. 
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ʉʬʦʨʤʫʣʠʨʫʝʤ ʦʙʱʫʶ ʬʦʨʤʫʣʫ: ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ é, k  ï ʥʘʪʫʨʘʣʴʥʦʝ),  ʟʘʜʘʸʪ 

ʧʦʣʷʨʥʫʶ k -ʣʝʧʝʩʪʢʦʚʫʶ ʨʦʟʫ, ʜʣʠʥʘ ʣʝʧʝʩʪʢʘ ʢʦʪʦʨʦʡ ʨʘʚʥʘ m . 

ʅʘʧʨʠʤʝʨ, ʫʨʘʚʥʝʥʠʝ j4sin5=r  ʟʘʜʘʸʪ ʯʝʪʳʨʸʭʣʠʩʪʥʠʢ ʩ ʣʝʧʝʩʪʢʦʤ ʚ 5 ʝʜʠʥʠʮ, 

ʫʨʘʚʥʝʥʠʝ j5sin3=r  ï 5-ʣʝʧʝʩʪʢʦʚʫʶ ʨʦʟʫ ʩ ʜʣʠʥʦʡ ʣʝʧʝʩʪʢʘ ʚ 3 ʝʜ. ʠ ʪ.ʜ. 

ʆ ʚʪʦʨʦʤ ʧʦʜʭʦʜʝ ʷ ʭʦʪʝʣ ʚʦʦʙʱʝ ʫʤʦʣʯʘʪʴ, ʦʜʥʘʢʦ ʥʝ ʤʦʛʫ ʧʨʦʡʪʠ ʤʠʤʦ ï ʫʞ 

ʩʣʠʰʢʦʤ ʦʥ ʨʘʩʧʨʦʩʪʨʘʥʸʥ. ʉʫʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʷʨʥʘʷ ʨʦʟʘ ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚ ʦʙʦʙʱʸʥʥʳʭ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʛʜʝ ʧʦʣʷʨʥʳʡ ʨʘʜʠʫʩ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʤ. ɺʦʧʨʦʩ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʧʘʜʘʝʪ, ʥʦ ʧʦʷʚʣʷʶʪʩʷ ʜʨʫʛʠʝ ʧʨʠʢʦʣʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʨʘʟʙʝʨʸʤʩʷ, ʢʘʢ ʩʪʨʦʠʪʴ ʪʦʯʢʠ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ çʵʨè. ɽʩʣʠ 

0<r , ʪʦ ʥʫʞʥʦ ʤʳʩʣʝʥʥʦ ʥʘʡʪʠ ʪʦʯʢʫ ʩ ʪʘʢʠʤ ʞʝ ʫʛʣʦʤ, ʥʦ ʨʘʜʠʫʩʘ r  ʠ ʦʪʦʙʨʘʟʠʪʴ ʝʸ 

ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʶʩʘ. ɺʝʨʥʸʤʩʷ ʢ ʧʝʨʚʦʡ ʧʦʣʷʨʥʦʡ ʨʦʟʝ j2sin2=r  ʠ ʨʘʩ-

ʩʤʦʪʨʠʤ ʠʥʪʝʨʚʘʣ ö
÷

õ
æ
ç

å
p

p
;

2
, ʥʘ ʢʦʪʦʨʦʤ ʧʦʣʷʨʥʳʡ ʨʘʜʠʫʩ ʦʪʨʠʮʘʪʝʣʝʥ (ʨʠʩʫʥʦʢ ʩʣʝʚʘ). 

ʂʘʢ, ʥʘʧʨʠʤʝʨ, ʠʟʦʙʨʘʟʠʪʴ ʪʦʯʢʫ ö
÷

õ
æ
ç

å
-

4

3
;2
p

? ʄʳʩʣʝʥʥʦ ʥʘʭʦʜʠʤ ʪʦʯʢʫ ö
÷

õ
æ
ç

å

4

3
;2
p

 (ʣʝʚʳʡ 

ʚʝʨʭʥʠʡ ʩʝʢʪʦʨ) ʠ ʦʪʦʙʨʘʞʘʝʤ ʝʸ ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʶʩʘ ʚ ʪʦʯʢʫ ö
÷

õ
æ
ç

å
-

4
;2
p

. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʛʜʘ ʫʛʦʣ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʠʟ ʠʥʪʝʨʚʘʣʘ ö
÷

õ
æ
ç

å
p

p
;

2
, ʪʦ ʧʨʦʨʠʩʦʚʳ-

ʚʘʝʪʩʷ ʝʱʸ ʦʜʠʥ ʣʝʧʝʩʪʦʢ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʩʝʢʪʦʨʝ (ʪʦʪ  ʞʝ ʨʠʩʫʥʦʢ ʩʣʝʚʘ). 

ʀ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʛʜʘ ʫʛʦʣ ʧʨʦʭʦʜʠʪ ʟʥʘʯʝʥʠʷ ö
÷

õ
æ
ç

å
p

p
2;

2

3
, ʪʦ ʧʨʦʨʠʩʦʚʳʚʘʝʪʩʷ  

 ʣʝʧʝʩʪʦʢ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ (ʣʝʚʦʤ ʚʝʨʭʥʝʤ) ʩʝʢʪʦʨʝ (ʨʠʩʫʥʦʢ ʩʧʨʘʚʘ): 

 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʨʦʟʘ ʩ ʥʝʯʸʪʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʝʧʝʩʪ-

ʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʦʟʘ j3sin2=r  ʩʦʭʨʘʥʷʝʪ ʩʚʦʸ ʢʦʣʠʯʝʩʪʚʦ ʣʝʧʝʩʪʢʦʚ. ɸ ʧʨʦʠʩʭʦʜʠʪ ʵʪʦ 

ʧʦ ʦʜʥʦʡ ʧʨʦʩʪʦʡ ʧʨʠʯʠʥʝ: ʢʦʛʜʘ ʫʛʦʣ ʧʨʦʭʦʜʠʪ ʧʫʩʪʫʶʱʠʝ ʩʝʢʪʦʨʳ (ʧʦʩʤʦʪʨʠʪʝ ʥʘ 

ʥʠʞʥʠʡ ʯʝʨʪʸʞ ʧʨʝʜʳʜʫʱʝʡ ʩʪʨʘʥʠʮʳ!), ʪʦ ʧʦʣʷʨʥʳʡ ʨʘʜʠʫʩ ʧʨʠʥʠʤʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ, ʠ ʠʟ ʵʪʠʭ ʧʫʩʪʳʭ ʩʝʢʪʦʨʦʚ ʪʦʯʢʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘʧʨʦʪʠʚ ï ʨʦʚʥʸʭʦʥʴʢʦ ʥʘʢʣʘ-

ʜʳʚʘʷʩʴ ʥʘ çʣʝʛʘʣʴʥʳʝè ʣʝʧʝʩʪʢʠ. 
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ʉʬʦʨʤʫʣʠʨʫʝʤ ʧʨʘʚʠʣʦ ʨʦʟʳ ʜʣʷ ʦʙʦʙʱʝʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ: ʫʨʘʚʥʝʥʠʝ 

ʚʠʜʘ é, k  ï ʥʘʪʫʨʘʣʴʥʦʝ) ʟʘʜʘʸʪ ʧʦʣʷʨʥʫʶ ʨʦʟʫ ʩ ʜʣʠʥʦʡ ʣʝʧʝʩʪʢʘ m, ʧʨʠ ʵʪʦʤ: 

1) ʝʩʣʠ k - ʯʸʪʥʦʝ, ʪʦ ʨʦʟʘ ʠʤʝʝʪ ʨʦʚʥʦ k2  ʣʝʧʝʩʪʢʦʚ; 

2) ʝʩʣʠ k - ʥʝʯyʪʥʦʝ, ʪʦ ʨʦʟʘ ʠʤʝʝʪ ʨʦʚʥʦ k  ʣʝʧʝʩʪʢʦʚ. 

ʅʘʧʨʠʤʝʨ, ʨʦʟʘ j4sin=r   ʠʤʝʝʪ 8 ʣʝʧʝʩʪʢʦʚ, ʨʦʟʘ j5sin=r  ï ʧʷʪʴ ʣʝʧʝʩʪʢʦʚ, ʨʦʟʘ 

j6sin=r  ï 12 ʣʝʧʝʩʪʢʦʚ, ʨʦʟʘ j7sin=r  ï 7 ʣʝʧʝʩʪʢʦʚ ʠ ʪ.ʜ. 

ɸ ʧʦʯʝʤʫ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʪʦʣʴ ʥʝʦʙʳʯʥʘ, ʷ ʪʦʣʴʢʦ ʯʪʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʣ ʚʳʰʝ. 

ʂʘʢʫʶ ʩʠʩʪʝʤʫ ʚʳʙʨʘʪʴ, çʢʣʘʩʩʠʯʝʩʢʫʶè ʠʣʠ ʦʙʦʙʱʸʥʥʫʶ? ɿʘʚʠʩʠʪ ʦʪ ʚʘʰʝʛʦ 

ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ. ʅʦ ʧʦ çʫʤʦʣʯʘʥʠʶè ʷ ʙʳ ʨʝʢʦʤʝʥʜʦʚʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴ çʦʙʳʯʥʳʝè ʧʦ-

ʣʷʨʥʳʝ ʢʦʦʨʜʠʥʘʪʳ, ʠʙʦ, ʟʘʯʝʤ ʚʘʤ ʣʠʰʥʠʝ ʚʦʧʨʦʩʳ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣ?̫ 

ʇʦʭʦʞʘʷ ʟʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 

ɿʘʜʘʯʘ 119 

ʇʦʩʪʨʦʠʪʴ ʣʠʥʠʠ, ʟʘʜʘʥʥʳʝ ʫʨʘʚʥʝʥʠʝʤ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ 

ʘ) j2cos
2

3
=r ,  ʙ) j3cos=r  

ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʙʱʝʝ ʧʨʘʚʠʣʦ ʦ ʢʦʣʠʯʝʩʪʚʝ ʠ ʜʣʠʥʝ ʣʝʧʝʩʪʢʦʚ ʧʦʣʷʨʥʦʡ ʨʦʟʳ 

ʚʠʜʘ é, k  ï ʥʘʪʫʨʘʣʴʥʦʝ) 

ɺ ʦʙʨʘʟʮʝ ʧʨʠʚʝʜʝʥʦ ʨʝʰʝʥʠʝ ʚ çʢʣʘʩʩʠʯʝʩʢʦʡè ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ.  

ʇʦʚʪʦʨʠʤ ʩʭʝʤʫ ʨʝʰʝʥʠʷ: 

ï ʉʥʘʯʘʣʘ ʥʘʭʦʜʠʤ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʩʚʦʠʭ 

ʜʝʡʩʪʚʠʡ ʧʦʩʪʘʨʘʡʪʝʩʴ ʩʦʦʪʥʝʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ çʥʘʨʝʟʢʠè ʩ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʝʡ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʩʪʘʪʴʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʬʠʢʦʚ ʚʳʷʩʥʠʪʝ, 

ʢʘʢ ʚʳʛʣʜ̫ʷʪ, ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʯʝʨʪʠʪʝ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ xyxy 3cos,2cos == . 

ï ʅʘʭʦʜʠʤ ʫʛʣʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚʝʨʰʠʥ ʣʝʧʝʩʪʢʦʚ ï ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʨʦʚʥʦ ʧʦ-

ʩʝʨʝʜʠʥʝ ʧʨʦʤʝʞʫʪʢʦʚ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ. 

ï ɺʳʧʦʣʥʷʝʤ ʯʝʨʪʸʞ. ʇʦʡʜʸʪ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʚʝʨʩʠʷ, ʦʜʥʘʢʦ ʞʝʣʘʪʝʣʴʥʦ ʨʘʟʤʝʪʠʪʴ 

ʥʘʡʜʝʥʥʳʝ ʩʝʢʪʦʨʳ ʠ ʫʛʣʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʨʰʠʥ ʣʝʧʝʩʪʢʦʚ (ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï 

ʩ ʧʦʤʦʱʴʶ ʪʨʘʥʩʧʦʨʪʠʨʘ). ɺʝʨʰʠʥʳ ʫʜʦʙʥʦ ʟʘʩʝʢʘʪʴ ʮʠʨʢʫʣʝʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦ-

ʚʠʚ ʨʘʩʪʚʦʨ, ʨʘʚʥʳʡ ʜʣʠʥʝ ʣʝʧʝʩʪʢʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʙʦʣʝʝ ʩʦʣʠʜʥʳʝ ʠ ʦʙʱʠʝ ʬʦʨʤʫʣʳ ʦʢʨʫʞʥʦʩʪʠ, ʧʦʣʷʨʥʦʡ ʨʦʟʳ ʠ ʞʝ-

ʣʘʶʱʠʝ ʤʦʛʫʪ ʩ ʥʠʤʠ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʘʭ ʠʥʬʦʨʤʘʮʠʠ. ʗ ʣʠʰʴ ʦʛʨʘʥʠ-

ʯʠʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ (ʩ ʤʦʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ) ʧʨʠʤʝʨʘʤʠ.  

ʀ ʩʝʡʯʘʩ ʤʳ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʤ ʘʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʠʡ ʚ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ, ʠ ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʤ ʨʝʰʝʥʠʝ:  

http://mathprofi.com/knigi_i_kursy/angem.html
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4.5. ʆʙʱʠʡ ʘʣʛʦʨʠʪʤ ʠ ʪʝʭʥʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʠʡ ʚ ʇʉʂ 

ʉʦʙʩʪʚʝʥʥʦ: 

ï ʉʥʘʯʘʣʘ ʥʫʞʥʦ ʧʦʩʪʨʦʠʪʴ ʧʦʣʷʨʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ: ʦʪʤʝʪʠʪʴ ʧʦʣʶʩ, ʠʟʦʙʨʘ-

ʟʠʪʴ ʧʦʣʷʨʥʫʶ ʦʩʴ ʠ ʫʢʘʟʘʪʴ ʤʘʩʰʪʘʙ. ɺʧʨʦʯʝʤ, ʵʪʦʪ ʧʫʥʢʪ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʧʦʟʞʝ.  

ï ʆʧʨʝʜʝʣʷʝʤ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ï ʫʛʣʦʚʳʝ ʩʝʢʪʦʨʳ, ʚ ʢʦʪʦʨʳʭ ʣʠʥʠʷ 

ʩʫʱʝʩʪʚʫʝʪ, ʠ ʚ ʢʦʪʦʨʳʭ ʥʝʪ. ʊʦʥʢʦ ʧʨʦʯʝʨʯʠʚʘʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʛʣʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

(ʧʨʷʤʳʝ ʠ / ʠʣʠ ʣʫʯʠ, ʨʘʟʛʨʘʥʠʯʠʚʘʶʱʠʝ ʵʪʠ ʩʝʢʪʦʨʳ). ʃʫʯʰʝ ʧʫʥʢʪʠʨʦʤ. 

ï ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʜʝʩʷʪʦʢ-ʜʨʫʛʦʡ ʪʦʯʝʢ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ 

ʣʠʥʠʠ. ʅʦ ʠʥʦʛʜʘ ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ, ʘ ʪʦ ʠ ʚʦʚʩʝ ʦʪʜʝʣʘʪʴʩʷ ʩʭʝʤʘ-

ʪʠʯʝʩʢʠʤ ʯʝʨʪʝʞʦʤ. 

ï ʅʘ ʩʣʝʜʫʶʱʝʤ ʰʘʛʝ ʩʣʝʜʫʝʪ ʧʨʦʯʝʨʪʠʪʴ ʫʛʣʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʯʝʢ (ʪʦʥʢʠʝ ʧʨʷ-

ʤʳʝ) ʠ ʦʪʤʝʪʠʪʴ ʥʘ ʥʠʭ ʥʘʡʜʝʥʥʳʝ ʪʦʯʢʠ. ʂʘʢ ʵʪʦ ʩʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʢʘʤʝʥʥʦʛʦ ʪʦʧʦʨʘ 

ʪʨʘʥʩʧʦʨʪʠʨʘ, ʮʠʨʢʫʣʷ ʠ ʣʠʥʝʡʢʠ, ʷ ʧʦʜʨʦʙʥʝʡʰʠʤ ʦʙʨʘʟʦʤ ʦʙʲʷʩʥʠʣ ʚʳʰʝ. 

ï ʀ, ʥʘʢʦʥʝʮ, ʦʪʣʦʞʝʥʥʳʝ ʪʦʯʢʠ ʥʫʞʥʦ ʘʢʢʫʨʘʪʥʦ-ʘʢʢʫʨʘʪʥʦ ʩʦʝʜʠʥʠʪʴ ʣʠʥʠʝʡ 

(ʣʠʥʠʤ̫ʠ). 

ʆʪʨʘʙʦʪʘʝʤ ʘʣʛʦʨʠʪʤ ʥʘ ʙʦʣʝʝ ʦʩʥʦʚʘʪʝʣʴʥʳʭ ʪʠʧʦʚʳʭ ʟʘʜʘʯʘʭ: 

ɿʘʜʘʯʘ 120 

ʇʦʩʪʨʦʠʪʴ ʧʦ ʪʦʯʢʘʤ ʣʠʥʠʶ, ʟʘʜʘʥʥʫʶ ʚ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʫʨʘʚʥʝʥʠʝʤ 

jj cos1)( +=r , ʨʘʩʩʤʘʪʨʠʚʘʷ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 
8

p
 ʨʘʜ. ʅʘʡʪʠ ʫʨʘʚʥʝʥʠʝ ʣʠ-

ʥʠʠ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʈʝʰʝʥʠʝ: ʥʘʡʜʸʤ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʧʦʣʷʨʥʳʡ ʨʘʜʠʫʩ ʥʝʦʪʨʠʮʘʪʝ-

ʣʝʥ, ʪʦ: é 

ʅʝʨʘʚʝʥʩʪʚʦ ʦʧʷʪʴ ʞʝ ʫʜʦʙʥʦ ʨʝʰʠʪʴ ʛʨʘʬʠʯʝʩʢʠ. ʄʳʩʣʝʥʥʦ ʣʠʙʦ ʥʘ ʯʝʨʥʦʚʠʢʝ 

ʠʟʦʙʨʘʟʠʪʝ ʛʨʘʬʠʢ ʢʦʩʠʥʫʩʘ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ʊʨʠʛʦʥʦʤʝʪʨʠʷ) ʠ ʧʨʷʤʦʡ 1-=y . ʏʪʦ 

ʦʟʥʘʯʘʝʪ ʥʝʨʘʚʝʥʩʪʚʦ é? ʆʥʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʩ ʫʩʪʨʘʠʚʘʝʪ ʪʘ ʯʘʩʪʴ ʢʦʩʠʥʫʩʦʠʜʳ, ʢʦʪʦʨʘʷ 

ʥʝ ʥʠʞʝ ʧʨʷʤʦʡ 1-=y . ɻʨʘʬʠʢ ʢʦʩʠʥʫʩʘ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʵʪʦʤʫ ʫʩʣʦʚʠʶ, ʧʦ-

ʵʪʦʤʫ j ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʣʶʙʳʝ ʟʥʘʯʝʥʠʷ, ʠ ʥʘʤ ʧʨʝʜʩʪʦʠʪ çʧʝʨʝʧʘʭʘʪʴè ʚʝʩʴ ʢʨʫʛ ʦʪ 0 

ʜʦ p2 , ʧʨʠʯʸʤ, ʧʦ ʫʩʣʦʚʠʶ ʩʜʝʣʘʪʴ ʵʪʦ ʪʨʝʙʫʝʪʩʷ ʩʪʨʦʛʦ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 
8

p
 ʨʘʜ. (22,5 ʛʨʘ-

ʜʫʩʦʚ). ʃʦʞʢʫ ʚ ʟʫʙʳ, ʢʘʣʴʢʫʣʷʪʦʨ ʚ ʨʫʢʠ: 

...

0,62
8

5
cos1

8

5
1,71

4
cos1

4

101
2

cos1
2

1,92
8

cos1
8

1,38
8

3
cos1

8

3
2110cos10

º+=Ý=º+=Ý=

=+=+=Ý=º+=Ý=

º+=Ý==+=+=Ý=

pp
j

pp
j

pp
j

pp
j

pp
jj

rr

rr

rr

 

ʠ ʪʘʢ ʜʘʣʝʝ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʧʨʦʡʜʝʥ ʚʝʩʴ ʦʙʦʨʦʪ ʜʦ çʜʚʫʭ ʧʠèé., ʥʦ ʭʦʯʝʪʩʷ ʣʠ ʚʘʤ 

ʩʠʜʝʪʴ ʩ ʢʘʣʴʢʫʣʷʪʦʨʦʤé ʠ ʣʦʞʢʦʡ? J ʀʩʧʦʣʴʟʫʡʪʝ ʇʨʠʣʦʞʝʥʠʝ ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ 

ʂʘʣʴʢʫʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʙʫʢʚʘʣʴʥʦ ʚ ʧʘʨʫ ʱʝʣʯʢʦʚ ʚʳʯʠʩʣʠʪʴ ʚʩʝ ʟʥʘʯʝʥʠʷ r ! 

http://mathprofi.com/knigi_i_kursy/angem.html
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ɺʳʯʠʩʣʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʨʘʩʧʠʩʳʚʘʶʪ ʧʦʜʨʦʙʥʦ, ʘ ʩʨʘʟʫ ʟʘʥʦʩʷʪ ʠʭ ʨʝʟʫʣʴʪʘʪʳ 

ʚ ʪʘʙʣʠʮʫ: 

 

ʀʟʦʙʨʘʟʠʤ ʥʘ ʯʝʨʪʝʞʝ ʧʦʣʷʨʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʠ ʫʛʣʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ï ʪʦʥ-

ʢʠʝ ʧʨʷʤʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʫʛʣʘʤ. ɿʜʝʩʴ ʤʦʞʥʦ ʦʧʷʪʴ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʤ ʂʘʣʴʢʫʣʷʪʦʨʦʤ, ʛʜʝ ʚʩʝ ʥʘʧʨʘʚʣʝʥʠʷ ʫʞʝ ʧʨʦʯʝʨʯʝʥʳ, ʥʦ ʚʳ ʜʦʣʞʥʳ 

ʙʳʪʴ ʛʦʪʦʚʳ ʢ ʩʘʤʳʤ ʩʫʨʦʚʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ J 

ɽʩʣʠ ʫ ʚʘʩ ʧʦʜ ʨʫʢʦʡ ʥʝʪ ʥʠ ʧʨʦʛʨʘʤʤʳ, ʥʠ ʪʨʘʥʩʧʦʨʪʠʨʘ, ʥʠ ʜʘʞʝ ʣʠʥʝʡʢʠ, ʪʦ ʠʩ-

ʧʦʣʴʟʫʡʪʝ ʤʦʡ handmade-ʧʨʦʜʫʢʪ ï  ʚʳʧʦʣʥʠʪʝ ʵʪʦʪ ʯʝʨʪʸʞ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʧʦ ʢʣʝʪʦʯʢʘʤ: 

 

(ʫʛʣʳ ʧʨʦʩʪʘʚʣʝʥʳ ʜʣʷ ʫʜʦʙʩʪʚʘ, ʠ ʥʘ ʯʠʩʪʦʚʠʢʝ ʠʭ ʟʘʧʠʩʳʚʘʪʴ ʥʝ ʥʘʜʦ) 

ɼʦ ʩʠʭ ʧʦʨ ʙʝʨʝʞʥʦ ʭʨʘʥʶ ʵʪʦʪ ʣʠʩʪʦʢ ʙʫʤʘʛʠ, ʯʪʦʙʳ ʣʝʪ ʯʝʨʝʟ 10-20 ʧʨʦʜʘʪʴ ʝʛʦ 

ʥʘ ʘʥʪʠʢʚʘʨʥʦʤ ʘʫʢʮʠʦʥʝ J  

é ʐʫʪʢʠ ʰʫʪʢʘʤʠ, ʘ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʤʦʝʛʦ ʧʝʨʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ZX Spectrum 

ʩʦʩʪʘʚʣʷʣʘ 32 ʢʠʣʦʙʘʡʪʘ. ʂʀʃʆʙʘʡʪʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʠʩʪʳ ʫʤʫʜʨʷʣʠʩʴ ʟʘʪʘʣʢʠʚʘʪʴ 

ʪʫʜʘ ʘʨʢʘʜʥʳʝ ʠʛʨʳ ʩ ʩʦʪʥʷʤʠ ʵʢʨʘʥʦʚ ʠ ʦʪʣʠʯʥʦʡ ʛʨʘʬʠʢʦʡ (ʧʦ ʤʝʨʢʘʤ 8-ʨʘʟʨʷʜʥʳʭ ʤʘ-

ʰʠʥ, ʢʦʥʝʯʥʦ). éɸ ʚʝʜʴ ʩ ʪʦʡ ʧʦʨʳ ʧʨʦʰʣʦ ʥʝʤʥʦʛʠʤ ʙʦʣʴʰʝ ʜʚʫʭ ʜʝʩʷʪʠʣʝʪʠʡ. 
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