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ʂʥʠʛʘ ɯɯ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʤʽʩʪʠʪʴ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʟ̔ ʩʧʝʮʽʘʣʴʥʠʭ ʨʦʟʜʽʣʽʚ 

ʢʫʨʩʫ ʥʘʨʠʩʥʦʾ ʛʝʦʤʝʪʨʽʾ: ʘʢʩʦʥʦʤʝʪʨʠʯʥʽ ʧʨʦʝʢʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʥʽ ʧʨʦʝʢʮʽʾ ʪʘ ʧʨʦʝʢʮʽʾ ʟ 

ʯʠʩʣʦʚʠʤʠ ʧʦʟʥʘʯʢʘʤʠ. ʅʘʚʝʜʝʥʦ ʧʨʦʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʪʘ 

ʪʽʥʝʡ ʚ ʘʢʩʦʥʦʤʝʪʨʽʾ, ʥʘʙʣʠʞʝʥʽ ʜʦ ʟʘʜʘʯ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʧʨʘʢʪʠʢʠ (ʨʦʟʜʽʣʠ 9,10). ʈʦʟʜʽʣʠ 11-

15 ʧʨʠʩʚʷʯʝʥʦ ʧʦʰʠʨʝʥʠʤ ʚ ʘʨʭʽʪʝʢʪʫʨʥʽʡ ʧʨʘʢʪʠʮʽ ʩʧʦʩʦʙʘʤ ʧʦʙʫʜʦʚ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʪʘ ʪʽʥʝʡ ʚ ʧʝʨʩʧʝʢʪʠʚʽ. ɺ ʨʦʟʜʽʣʽ 12 (ʤʝʪʨʠʯʥʽ ʟʘʜʘʯʽ ʚ ʧʝʨʩʧʝʢʪʠʚʽ) ʧʽʜʩʠʣʝʥʦ 

ʥʘʦʯʥʽʩʪʴ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʧʽʜʨʫʯʥʠʢʘʤʠ, ʦʩʢʽʣʴʢʠ ʜʦʩʚʽʜ 

ʢʘʬʝʜʨʠ ʥʘʨʠʩʥʦʾ ʛʝʦʤʝʪʨʽʾ ʧʦʢʘʟʘʚ, ʱʦ ʮʝʡ ʤʘʪʝʨʽʘʣ ʚʠʢʣʠʢʘʻ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ ʫ ʩʧʨʠʡʥʷʪʪʽ 

ʩʪʫʜʝʥʪʘʤʠ. ɺ ʯʘʩʪʠʥʽ 4èʇʨʦʝʢʮʽʾ ʟ ʯʠʩʣʦʚʠʤʠ ʧʦʟʥʘʯʢʘʤʠè ʦʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʚʠʢʦʥʘʥʥʷ 

ʢʨʝʩʣʝʥʴ ʜʣʷ ʥʘʦʯʥʦʩʪʽ ʧʦʩʠʣʝʥʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʦʟʨʽʟʘʤʠ. ʇʨʠʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ. 
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ɺʉʊʋʇ 

 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ ʽ ʚʽʜʧʦʚʽʜʘʻ 

ʧʨʦʛʨʘʤʽ ʟ ʥʘʨʠʩʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʷʢʫ ʟʘʪʚʝʨʜʞʝʥʦ ʨʘʜʦʶ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ. 

ʅʘʨʠʩʥʘ ʛʝʦʤʝʪʨʽʷ, ʷʢ ʥʘʚʯʘʣʴʥʘ ʜʠʩʮʠʧʣʽʥʘ ʻ ʯʘʩʪʠʥʦʶ ʙʽʣʴʰ ʰʠʨʦʢʦʾ 

ʥʘʫʢʦʚʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʇʨʠʢʣʘʜʥʘ ʛʝʦʤʝʪʨʽʷ ʪʘ ʽʥʞʝʥʝʨʥʘ ʛʨʘʬʽʢʘè, ʷʢʘ ʚʠʚʯʘʻ 

ʤʝʪʦʜʠ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙôʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ. ʅʘʨʠʩʥʘ ʛʝʦʤʝʪʨʽʷ 

ʚʠʚʯʘʻ ʪʝʦʨʽʶ ʤʝʪʦʜʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʧʣʦʱʠʥʽ ʪʘ ʛʨʘʬʽʯʥʦʛʦ 

ʨʦʟʚôʷʟʘʥʥʷ ʩʪʝʨʝʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʥʘ ʢʨʝʩʣʝʥʥʷʭ. 

ʉʫʯʘʩʥʽ ʚʠʤʦʛʠ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ ʥʘʨʠʩʥʦʾ ʛʝʦʤʝʪʨʽʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʜʝʷʤ 

ɻ. ʄʦʥʞʘ, ʟʙʘʛʘʯʝʥʠʤ ʩʫʯʘʩʥʠʤ ʩʪʘʥʦʤ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʘʨʭʽʪʝʢʪʦʨʽʚ ʻ ʨʦʟʜʽʣʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʙʫʜʦʚʦʶ 

ʪʽʥʝʡ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ, ʦʩʢʽʣʴʢʠ ʦʩʪʘʥʥʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʘʨʭʽʪʝʢʪʫʨʥʦʤʫ 

ʧʨʦʝʢʪʫʚʘʥʥʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʽʩʥʫʚʘʥʥʷ ʜʦʩʪʘʪʥʴʦʛʦ ʯʠʩʣʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʘʢʝʪʽʚ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ, ʜʣʷ ʪʦʛʦ ʱʦʙ 

ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʮʠʤʠ ʧʘʢʝʪʘʤʠ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʙʫʜʦʚ. 

ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʚʠʪʨʠʤʘʥʦ ʢʣʘʩʠʯʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʣʘʜʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ, ʘʣʝ ʜʣʷ ʙʽʣʴʰ ʛʥʫʯʢʦʛʦ ʫʟʛʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤ ʥʘʨʠʩʥʦʾ ʛʝʦʤʝʪʨʽʾ ʽ 

ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʦʟʜʽʣʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʙʫʜʦʚʦʶ ʪʽʥʝʡ ʽ ʧʝʨʩʧʝʢʪʠʚʠ 

ʚʠʢʣʘʜʝʥʦ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʾʭ ʤʦʞʥʘ ʙʫʣʦ ʚʠʚʯʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʨʦʟʜʽʣʫ 3 ʟ 

ʚʽʜʪʝʨʤʽʥʫʚʘʥʥʷʤ ʨʦʟʜʽʣʽʚ 4-7 ʥʘ ʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʡ ʯʘʩ. 

ɸʚʪʦʨʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʚʠʥʦʩʷʪʴ ʧʦʜʷʢʫ ʨʝʮʝʥʟʝʥʪʘʤ ʟʘ ʟʘʫʚʘʞʝʥʥʷ ʪʘ 

ʧʦʨʘʜʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʟʤʽʩʪʫ ʧʦʩʽʙʥʠʢʘ. 
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ʋʄʆɺʅɯ ʇʆɿʅɸʏɽʅʅʗ 

 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʨʦʟʨʽʟʥʷʪʠ ʾʭ ʝʣʝʤʝʥʪʠ, ʚ 

ʥʘʨʠʩʥʽʡ ʛʝʦʤʝʪʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʧʦʟʥʘʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʪʝʨ ʽ ʮʠʬʨ. 

ʊʦʯʢʠ ʧʦʟʥʘʯʘʶʪʴʩʷ ʚʝʣʠʢʠʤʠ ʣʽʪʝʨʘʤʠ ʣʘʪʠʥʩʴʢʦʾ ʘʙʝʪʢʠ ʘʙʦ ʮʠʬʨʘʤʠ: A, B, 

C, Dé, 1, 2, 3, 4é 

ʇʨʷʤʽ ʪʘ ʢʨʠʚʽ ʣʽʥʽʾ ʧʦʟʥʘʯʘʶʪʴʩʷ ʨʷʜʢʦʚʠʤʠ ʣʽʪʝʨʘʤʠ ʣʘʪʠʥʩʴʢʦʾ ʘʙʝʪʢʠ: a, b, 

c, d, eé  

ʇʦʚʝʨʭʥʽ ʽ ʧʣʦʱʠʥʠ ʧʦʟʥʘʯʘʶʪʴʩʷ ʚʝʣʠʢʠʤʠ ʣʽʪʝʨʘʤʠ ʛʨʝʮʴʢʦʾ ʘʙʝʪʢʠ, 

ʥʘʧʠʩʘʥʥʷ ʷʢʠʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʣʘʪʠʥʩʴʢʠʭ ʣʽʪʝʨ: ũ, ȹ ,Ū , ȿ , Ɇ , ū , Ɋ , ɋ. 

ʇʣʦʱʠʥʠ ʧʨʦʝʢʮʽʡ: ʛʦʨʠʟʦʥʪʘʣʴʥʘ ï ʇ1, ʬʨʦʥʪʘʣʴʥʘ ï ʇ2, ʧʨʦʬʽʣʴʥʘ ï  ʇ3, 

ʘʢʩʦʥʦʤʝʪʨʠʯʥʘ ï ʇ'. 

ʇʦʟʥʘʯʝʥʥʷ ʨʽʟʥʠʭ ʟʦʙʨʘʞʝʥʴ ʦʜʥʽʻʾ ʬʽʛʫʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʜʝʢʩʽʚ, ʥʘʧʨʠʢʣʘʜ, ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʨʦʝʢʮʽʷ ʪʦʯʢʠ ɸ ï ɸ1, ʬʨʦʥʪʘʣʴʥʘ 

ʧʨʦʝʢʮʽʷ ï ɸ2, ʧʨʦʬʽʣʴʥʘ ʧʨʦʝʢʮʽʷ ï ɸ3, ʘʢʩʦʥʦʤʝʪʨʠʯʥʘ ʧʨʦʝʢʮʽʷ ï ɸ'. 

ʆʩʽ ʧʨʦʝʢʮʽʡ ï x12, y13, z23, ʜʝ ʽʥʜʝʢʩʠ ʚʢʘʟʫʶʪʴ, ʣʽʥʽʻʶ ʧʝʨʝʪʠʥʫ ʷʢʠʭ ʧʣʦʱʠʥ 

ʧʨʦʝʢʮʽʡ ʻ ʟʘʟʥʘʯʝʥʘ ʚʽʩʴ. 

ɿʥʘʢʠ ʚʽʜʥʦʰʝʥʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ: 

AÍm ï ʪʦʯʢʘ ɸ ʥʘʣʝʞʠʪʴ ʣʽʥʽʾ m; 

ɸ ſ ɺ ï ʪʦʯʢʠ ɸ ʽ ɺ ʟʙʽʛʘʶʪʴʩʷ; 

ũ ž ȹ ïʬʽʛʫʨʠ ũ ʽ ȹ ʧʝʨʝʪʠʥʘʶʪʴʩʷ; 

|| ï ʧʘʨʘʣʝʣʴʥʦ;  

Ïï ʢʫʪ, ʜʚʦʛʨʘʥʥʠʡ ʢʫʪ; 

 ̂ï ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ. 
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ɸʂʉʆʅʆʄɽʊʈʀʏʅɯ ʇʈʆɽʂʎɯɰ 

 

ʈʆɿɼɯʃ 9. ʆʉʅʆɺʀ ʊɽʆʈɯɰ ɸʂʉʆʅʆʄɽʊʈɯɰ  

 

9.1. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

  

ʈʦʟʛʣʷʥʝʤʦ ʫʞʝ ʟʥʘʡʦʤʽ ʧʨʷʤʦʢʫʪʥʽ ʧʨʦʝʢʮʽʾ ʧʨʝʜʤʝʪʘ ʥʘ ʪʨʠ ʚʟʘʻʤʥʦ-

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʧʣʦʱʠʥʠ ʧʨʦʝʢʮʽʡ Ʉ1, Ʉ2, Ʉ3 (ʨʠʩ. 9.1).  

 

 
ʈʠʩ. 9.1  

 

ʅʘʧʨʷʤʠ ʧʨʦʝʢʮʽʶʚʘʥʥʷ ʥʘ ʢʦʞʥʫ ʟ ʥʠʭ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʤʝʥʽ l, t, p, - 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʧʣʦʱʠʥ ʧʨʦʝʢʮʽʡ. ʗʢʱʦ ʦʩʥʦʚʥʽ ʚʠʤʽʨʠ ʧʨʝʜʤʝʪʘ ū 

ʧʘʨʘʣʝʣʴʥʽ ʘʙʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʧʣʦʱʠʥʘʤ ʧʨʦʝʢʮʽʡ, ʦʪʨʠʤʘʥʽ ʥʘ ʥʠʭ ʟʦʙʨʘʞʝʥʥʷ 

ʤʘʶʪʴ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʚ ʚʠʟʥʘʯʝʥʽ ʡʦʛʦ ʤʝʪʨʠʯʥʠʭ ʪʘ ʧʦʟʠʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘʣʝ 

ʧʨʦʛʨʘʶʪʴ ʚ ʾʭ ʥʘʦʯʥʦʩʪʽ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʦʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʘʨʘʣʝʣʴʥʫ ʧʨʦʝʢʮʽʶ ū
Ë
 ʧʨʝʜʤʝʪʘ ū ʥʘ ʜʦʚʽʣʴʥʫ ʧʣʦʱʠʥʫ ɄË ʟʘ ʜʦʚʽʣʴʥʠʤ ʥʘʧʨʷʤʦʤ 
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ʧʨʦʝʢʮʽʶʚʘʥʥʷ s. ɼʣʷ ʧʦʚʥʦʪʠ ʟʦʙʨʘʞʝʥʥʷ ʨʘʟʦʤ ʽʟ ʧʨʝʜʤʝʪʦʤ ū ʥʘ ʧʣʦʱʠʥʫ Ʉ
Ë
 

ʧʨʦʝʢʮʽʶʻʪʴʩʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ Oxyz, ʜʦ ʷʢʦʾ ʧʨʝʜʤʝʪ ʚʽʜʥʝʩʝʥʦ, ʪʘ ʦʜʥʘ ʽʟ ʡʦʛʦ 

ʚʪʦʨʠʥʥʠʭ ʧʨʦʝʢʮʽʡ, ʥʘʧʨʠʢʣʘʜ ū1 (ʥʘ ʆʭʫ). 

ʇʘʨʘʣʝʣʴʥʘ  ʧʨʦʝʢʮʽʷ ʧʨʝʜʤʝʪʘ ʥʘ ʧʣʦʱʠʥʽ ɄË, ʧʦʙʫʜʦʚʘʥʘ ʨʘʟʦʤ ʽʟ ʧʨʦʝʢʮʽʻʶ 

ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʠʩʪʝʤʠ ʆʭʫz, ʜʦ ʷʢʦʾ ʧʨʝʜʤʝʪ ʚʽʜʥʝʩʝʥʦ, ʥʘʟʠʚʘʶʪʴ ʡʦʛʦ 

ʘʢʩʦʥʦʤʝʪʨʠʯʥʦʶ ʧʨʦʝʢʮʽʻʶ (ʘʙʦ ʘʢʩʦʥʦʤʝʪʨʽʻʶ). 

ʉʣʦʚʦ ʘʢʩʦʥʦʤʝʪʨʽʷ ʦʟʥʘʯʘʻ ʚʠʤʽʨ ʟʘ ʦʩʷʤʠ (ªɝɩɜ ï ʚʽʩʴ, Õ®ŠɝȐ ï ʚʠʤʽʨʶʶ). ɿ 

ʯʘʩʦʤ ʧʦʥʷʪʪʷ ʘʢʩʦʥʦʤʝʪʨʽʾ ʧʦʰʠʨʠʣʦʩʴ ʥʘ ʥʘʟʚʫ ʨʦʟʜʽʣʫ ʪʝʦʨʽʾ ʟʦʙʨʘʞʝʥʴ ʪʘ ʥʘ 

ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʙʫʜʦʚʠ ï ʪʦʙʪʦ ʥʘ ʦʪʨʠʤʘʥʝ ʟʦʙʨʘʞʝʥʥʷ. 

ʆʪʞʝ, ʤʘʻʤʦ: ɄË ï ʧʣʦʱʠʥʘ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʧʨʦʝʢʮʽʡ; ūË ï ʘʢʩʦʥʦʤʝʪʨʠʯʥʘ 

ʧʨʦʝʢʮʽʷ ʧʨʝʜʤʝʪʘ ū; OËxËyËzË ï ʘʢʩʦʥʦʤʝʪʨʠʯʥʘ ʧʨʦʝʢʮʽʷ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ Oxyz. 

ʇʨʷʤʽ  xË, yË, zË ï ʘʢʩʦʥʦʤʝʪʨʠʯʥʽ ʦʩʽ. ʅʘ ʨʠʩ. 9.1 ʧʦʢʘʟʘʥʦ ʧʦʙʫʜʦʚʫ ʱʝ ʦʜʥʽʻʾ 

ʘʢʩʦʥʦʤʝʪʨʽʾ ūËË ʪʽʻʾ ʞ ʬʽʛʫʨʠ ū ʥʘ ʽʥʰʫ ʘʢʩʦʥʦʤʝʪʨʠʯʥʫ ʧʣʦʱʠʥʫ ɄËË ʟʘ ʜʦʚʽʣʴʥʠʤ 

ʥʘʧʨʷʤʦʤ ʧʨʦʝʢʮʽʶʚʘʥʥʷ r. 

ʅʘʧʨʷʤ ʧʨʦʝʢʮʽʶʚʘʥʥʷ s (r) ʫʪʚʦʨʶʻ ʢʫʪ ű ̔ʟ ʧʣʦʱʠʥʦʶ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ 

ʧʨʦʝʢʮʽʡ ɄË(ɄËË). ʗʢʱʦ ű = 90
ʦ
 ï ʘʢʩʦʥʦʤʝʪʨʽʷ ʧʨʷʤʦʢʫʪʥʘ, ʷʢʱʦ ű Í 90

ʦ
 ), 

ʘʢʩʦʥʦʤʝʪʨʽʷ ï ʢʦʩʦʢʫʪʥʘ. 

 

9.2. ʇʦʢʘʟʥʠʢʠ ʩʧʦʪʚʦʨʝʥʥʷ  

 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʦʩʽ xË, yË, zË ʥʝ ʧʘʨʘʣʝʣʴʥʽ ʦʩʷʤ x, y, z. ʊʦʤʫ ʜʦʚʽʣʴʥʽ 

ʚʽʜʨʽʟʢʠ OH, OG, OF ʥʝ ʜʦʨʽʚʥʶʪʴ ʾʭ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ OËHË, OËGË, 

OËFË. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʩʧʦʪʚʦʨʝʥʥʷ ʨʦʟʤʽʨʽʚ ʚʟʜʦʚʞ ʢʦʞʥʦʾ ʟ 

ʦʩʝʡ. ɺʽʜʥʦʰʝʥʥʷ OËHË:OH=u, OËGË:OG=v, OËFË:OF=w  ʥʘʟʠʚʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

(ʧʦʢʘʟʥʠʢʘʤʠ) ʩʧʦʪʚʦʨʝʥʥʷ ʧʦ ʦʩʷʭ xË, y,Ë zË ʚʽʜʧʦʚʽʜʥʦ. ʗʢʱʦ ʚʟʜʦʚʞ ʢʦʞʥʦʾ ʟ ʥʠʭ 

ʚʽʜʢʣʘʩʪʠ ʚʽʜ ʪʦʯʢʠ ʆ ʚʽʜʨʽʟʢʠ ʧʝʚʥʦʾ ʜʦʚʞʠʥʠ ʚʝʣʠʯʠʥʦʶ ex, ey,, ez, ʪʦ ʚʥʘʩʣʽʜʦʢ 

ʧʨʦʝʢʮʽʶʚʘʥʥʷ ʥʘ ʧʣʦʱʠʥʫ ɄË ʜʽʩʪʘʥʝʤʦ  ʚʽʜʨʽʟʢʠ eËx, eËy, eËz, ï ʘʢʩʦʥʦʤʝʪʨʠʯʥʽ 

ʦʜʠʥʠʮʽ ʚʠʤʽʨʫ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʦʩʷʭ (ʨʠʩ. 9.2). ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʟʘʧʠʩʘʥʽ ʚʠʱʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʪʠʤʫʪʴ ʚʠʛʣʷʜ: eËx : ex = u;  eËy : ey =,v;  eËz : ez = w. ʇʨʠ ex = ey,= ez= 1 

ʤʘʻʤʦ: eËx= u;  eËy =,v;, eËz = w. ʊʦʙʪʦ ʚʝʣʠʯʠʥʠ u, v, w ï ʙʫʜʫʪʴ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʧʦʪʚʦʨʝʥʥʷ ʚʟʜʦʚʞ ʚʽʜʧʦʚʽʜʥʠʭ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʦʩʝʡ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʣʦʞʝʥʥ̫  

ʧʣʦʱʠʥʠ ɄË ʚʽʜʥʦʩʥʦ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ ʭ, ʫ z ʪʘ ʥʘʧʨʷʤʫ ʧʨʦʝʢʮʽʶʚʘʥʥʷ s 

ʧʦʢʘʟʥʠʢʠ ʩʧʦʪʚʦʨʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ:  

1) ʅʝʨ̔ʚʥʠʤʠ (u Í v Í w). ʊʘʢʘ ʘʢʩʦʥʦʤʝʪʨʽʷ ʥʘʟʠʚʘʻʪʴʩʷ ʪʨʠʤʝʪʨʠʯʥʦʶ. 

2) ɼʚʘ ʽʟ ʪʨʴʦʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʚʥʠʤʠ (u = v Í w , ʘʙʦ u = 

wÍv,ʘʙʦ v = w Í u). ʊʦʜʽ ʘʢʩʦʥʦʤʝʪʨʽʷ ï ʜʠʤʝʪʨʠʯʥʘ. 

3) ɺʩʽ ʪʨʠ ʧʦʢʘʟʥʠʢʠ ʦʜʥʘʢʦʚʽ (u = v = w) ï ʘʢʩʦʥʦʤʝʪʨʽʷ ʽʟʦʤʝʪʨʠʯʥʘ. 

 

9.3. ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʘʢʩʦʥʦʤʝʪʨʠʯʥʦʛʦ ʧʨʦʝʢʮʽʶʚʘʥʥʷ 

 

 ʆʩʥʦʚʦʧʦʣʦʞʥʦʶ ʚ ʪʝʦʨʽʾ ʘʢʩʦʥʦʤʝʪʨʽʾ ʻ ʪʝʦʨʝʤʘ ʇʦʣʴʢʝ, ʷʢʘ ʩʪʚʝʨʜʞʫʻ:  

ʪʨʠ ʜʦʚʽʣʴʥʽ ʚʽʜʨʽʟʢʠ ʆËɸË, ʆËɺË, ʆËʉË ʥʘ ʧʣʦʱʠʥʽ ʟʦʙʨʘʞʝʥʴ ɄË, ʷʢʽ ʚʠʭʦʜʷʪʴ ʽʟ 
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ʦʜʥʽʻʾ ʪʦʯʢʠ ʆË, ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʟʘ ʧʘʨʘʣʝʣʴʥʽ ʧʨʦʝʢʮʽʾ ʪʨʴʦʭ ʨʽʚʥʠʭ ʟʘ 

ʜʦʚʞʠʥʦʶ ʚʽʜʨʽʟʢʽʚ ʆɸ, ʆɺ, ʆʉ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʫ ʧʨʦʩʪʦʨʽ ʩʠʩʪʝʤʫ 

ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ (ʨʠʩ. 9.3). ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʘʧʨʷʤ 

ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʦʩʝʡ ʥʘ ʧʣʦʱʠʥʽ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʧʨʦʝʢʮʽʡ, ʘ ʪʘʢʦʞ ʚʽʜʥʦʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʪʚʦʨʝʥʥʷ ʤʦʞʥʘ ʟʘʜʘʚʘʪʠ ʘʙʩʦʣʶʪʥʦ ʜʦʚʽʣʴʥʦ. ʇʨʠ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʠ 

ʩʧʦʪʚʦʨʝʥʥʷ ʙʫʜʫʪʴ ʧʨʦʧʦʨʮʽʡʥʠʤʠ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʤ ʦʜʠʥʠʮʷʤ ʚʠʤʽʨʫ ʥʘ ʢʦʞʥʽʡ ʟ 

ʦʩʝʡ:u : v : w = eËx : eËy : eËz 

 

 

 

ʈʠʩ. 9.2  ʈʠʩ. 9.3  

 

ɼʣʷ ʙʫʜʴ-ʷʢʦʾ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ɸ, ʚʽʜʥʝʩʝʥʦʾ ʫ ʧʨʦʩʪʦʨʽ ʜʦ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ 

Oxyz (ʨʠʩ. 9.1), ʥʝʦʙʭʽʜʥʦ ʽ ʜʦʩʪʘʪʥʴʦ ʜʦʜʘʪʠ ʦʜʥʫ ʽʟ ʾʾ ʚʪʦʨʠʥʥʠʭ ʧʨʦʝʢʮʽʡ, 

ʥʘʧʨʠʢʣʘʜ, ɸ1 ʥʘ ʧʣʦʱʠʥʽ Oxʫ. ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʟʘʜʘʥʥʷ ʪʦʯʢʠ ʙʫʜʝ ʧʦʚʥʠʤ. 

ʂʦʦʨʜʠʥʘʪʥʽ ʦʩʽ ʨʘʟʦʤ ʽʟ ʪʦʯʢʦʶ, ʾʾ ʚʪʦʨʠʥʥʦʶ ʧʨʦʝʢʮʽʻʶ ʪʘ ʩʠʩʪʝʤʦʶ ʢʦʦʨʜʠʥʘʪ 

ʧʨʦʝʢʮʽʶʶʪʴ ʥʘ ʧʣʦʱʠʥʫ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʧʨʦʝʢʮʽʡ ɄË ʟʘ ʥʘʧʨʷʤʦʤ s. ʇʨʠ ʮʴʦʤʫ 

ʜʣʷ ʢʦʞʥʦʾ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʤʘʻ ʙʫʪʠ ʚʨʘʭʦʚʘʥʠʡ ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʩʧʦʪʚʦʨʝʥʥʷ.  

ʄʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʩʧʦʪʚʦʨʝʥʥʷ ʽ ʢʫʪʦʤ ű ̔ʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ, ʷʢʘ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʧʘʜʢʫ ʤʘʻ ʚʠʛʣʷʜ: u
2
 + v

2
 + w

2
 = 2 + ctg

2
 ű  

ɻʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘʢʦʾ ʟʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.4, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ Oxyz, ʧʣʦʱʠʥʫ ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ɄË ʪʘ ʥʘʧʨʷʤ 

ʧʨʦʝʢʮʽʶʚʘʥʥʷ s ʪʘʢ, ʱʦʙ ű Í 90ę. ʗʢʱʦ ʧʣʦʱʠʥʫ ɄË ʧʨʦʜʦʚʞʠʪʠ ʜʦ ʧʝʨʝʪʠʥʫ ʟ 

ʦʩʷʤʠ  Ox, Oy, Oz, ʦʪʨʠʤʘʻʤʦ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʡ ʪʨʠʢʫʪʥʠʢ ʩʣʽʜʽʚ ɸËɺËʉË. ʇʨʷʤʽ ɸËɺË, 

ɸËʉË, ɺËʉË - ʩʣʽʜʠ ʢʦʦʨʜʠʥʘʪʥʠʭ ʧʣʦʱʠʥ Oxy, Oxz, Oyz ʥʘ ɄË. ʇʨʷʤʽ, ʷʢʽ ʟËʻʜʥʫʶʪʴ 

ʪʦʯʢʫ ʆË ʟ ʪʦʯʢʘʤʠ ɸË, ɺË, ʉË, ʚʠʟʥʘʯʘʶʪʴ ʩʠʩʪʝʤʫ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʦʩʝʡ OËxËyËzË.  

ʗʢʱʦ ʥʘ ʦʩʷʭ Ox, Oy, Oz ʟʘʜʘʪʠ ʦʜʥʘʢʦʚʽ  ʚʽʜʨʽʟʢʠ ʝ, ʪʦ ʥʘ ʦʩʷʭ OËxË, OËyË, OËzË 

ʦʪʨʠʤʘʻʤʦ ʾʭ ʧʨʦʝʢʮʽʾ ʝËʭ,, ʝËʫ, ʝzË, ʷʢʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʤʘʶʪʴ ʥʝ ʦʜʥʘʢʦʚʫ 

ʜʦʚʞʠʥʫ. ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʪʨʠʤʝʪʨʠʯʥʽʡ ʢʦʩʦʢʫʪʥʽʡ ʧʨʦʝʢʮʽʾ. (u Í v Í w). 
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ʈʠʩ. 9.4  

 

ʅʘʚʝʜʝʤʦ ʜʝʷʢʽ ʧʨʠʢʣʘʜʠ ʢʦʩʦʢʫʪʥʠʭ ʘʢʩʦʥʦʤʝʪʨʽʡ. 

ʗʢʱʦ ʧʣʦʱʠʥʫ ɄË ʨʦʟʤʽʩʪʠʪʠ ʧʘʨʘʣʝʣʴʥʦ ʜʚʦʤ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ, ʥʘʧʨʠʢʣʘʜ ʆʭ ̔ 

ʆz, ʪʦ ʟʘ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʧʨʷʤʫ s (ʢʨʽʤ s ˚˚ ɄË) ʚʽʜʨʽʟʢʠ ʥʘ ʦʩʷʭ Ox  ̔Oz ʧʨʦʝʢʮʽʶʶʪʴʩʷ 

ʥʘ ɄË ʙʝʟ ʩʧʦʪʚʦʨʝʥʥʷ, ʪʦʙʪʦ u = w = 1 (ʨʠʩ. 9.5, ʘ). ʅʘʧʨʷʤ ʧʨʦʝʢʮʽʶʚʘʥʥʷ s ʽ 

ʧʦʢʘʟʥʠʢ ʩʧʦʪʚʦʨʝʥʥʷ v ʧʦ ʦʩʽ ʆʫ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʪʘ ű. ʇʨʠ 

ű = 45ę ʽ v = 1 ʤʘʻʤʦ ʢʦʩʦʢʫʪʥʫ ʬʨʦʥʪʘʣʴʥʫ ʽʟʦʤʝʪʨʽʶ (ʨʠʩ. 9.5, ʘ).  

ʅʝ ʟʤʽʥʶʶʯʠ ʥʘʧʨʷʤʫ ʦʩʽ ʆʫ, ʟʤʽʥʦʶ ʪʽʣʴʢʠ ʥʘʧʨʷʤʫ s ʤʦʞʥʘ ʜʦʩʷʛʪʠ 

ʟʥʘʯʝʥʥʷ v = 0,5. ʆʪʨʠʤʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʘʻ ʥʘʟʚʫ ʢʦʩʦʢʫʪʥʦʾ ʬʨʦʥʪʘʣʴʥʦʾ 

ʜʠʤʝʪʨʽʾ (ʨʠʩ. 9.5, ʙ).  

 

   
ʘ) ʙ) ʚ) 

ʈʠʩ. 9.5  
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ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ  ʢʦʩʦʢʫʪʥʫ  ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʽʟʦʤʝʪʨʽʶ, ʷʢʱʦ ɄË 

ʧʘʨʘʣʝʣʴʥʘ ʦʩʷʤ ʆʭ ̔ ʆʫ (ʨʠʩ. 9.5, ʚ). ɼʣʷ ʚʠʧʘʜʢʽʚ, ʨʦʟʛʣʷʥʫʪʠʭ ʥʘ ʨʠʩ. 9.5 ,ʘ ʪʘ 9.5, 

ʚ, ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: u : w : v =1 : 1 : 1. 

ʆʢʨʝʤʦ ʨʦʟʛʣʷʥʝʤʦ ʧʨʷʤʦʢʫʪʥʽ ʘʢʩʦʥʦʤʝʪʨʠʯʥʽ ʧʨʦʝʢʮʽʾ. ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʴ, 

ʥʘʧʨʷʤ ʧʨʦʝʢʮʽʶʚʘʥʥʷ s ʤʘʻ ʙʫʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤ ʜʦ ʧʣʦʱʠʥʠ ɄË (ű = 90
ʦ
). ʅʘ 

ʨʠʩ. 9.6, ʘ ʧʦʢʘʟʘʥʦ ʧʨʦʝʢʮʽʶʚʘʣʴʥʠʡ ʧʨʦʤʽʥʴ s (ʚʽʜʨʽʟʦʢ ʆʆË). ɸʢʩʦʥʦʤʝʪʨʠʯʥʽ ʦʩʽ 

OËxË, OËyË, OËzË ̒ ʚʠʩʦʪʘʤʠ ʪʨʠʢʫʪʥʠʢʘ ʩʣʽʜʽʚ ɸËɺËʉË, ʘ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ʆË 

ʟʙʽʛʘʻʪʴʩʷ ʟ ʦʨʪʦʮʝʥʪʨʦʤ ʮʴʦʛʦ ʪʨʠʢʫʪʥʠʢʘ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʪʨʠʢʫʪʥʠʢ ʩʣʽʜʽʚ 

ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʘʻ ʥʘʧʨʷʤ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʦʩʝʡ. ʌʦʨʤʫʣʘ, ʱʦ ʧʦʚËʷʟʫʻ ʚʝʣʠʯʠʥʠ 

u, v, w ʪʘ ʢʫʪ ű (ű = 90ę) ʤʘʻ ʚʠʛʣʷʜ: u
2
 + v

2
 + w

2
 = 2, ʦʩʢʽʣʴʢʠ ctg 90ę = 0 

ʗʢʱʦ u = v =w, ʪʦ 3ʠ
2 

= 2, ʟʚʽʜʢʠ ʠ = ςȾσ å 0,82. ʊʘʢʫ ʘʢʩʦʥʦʤʝʪʨʽʶ 

ʥʘʟʠʚʘʶʪʴ ʧʨʷʤʦʢʫʪʥʦʶ ʽʟʦʤʝʪʨʽʻʶ (ʨʠʩ. 9.6, ʙ). 

ʗʢʱʦ u = w, ʘ v =  0,5u, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʢʦʨʦʯʝʥʥʷ ʧʦ ʦʩʽ ʆËʫË ʚʜʚʽʯʽ ʙʽʣʴʰʝ, 

ʥʽʞ ʧʦ ʦʩʷʭ OËxË i OËzË, ʘ ʥʘʚʝʜʝʥʘ ʚʠʱʝ ʬʦʨʤʫʣʘ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 2ʠ
2 

+(ʠ ù 2)
2
 = 2, 

ʟʚʽʜʢʠ ʠ = w = ψȾω = 0,94; v = 0,47, ʘ ʟʦʙʨʘʞʝʥʥʷ ʥʘʟʠʚʘʶʪʴ ʧʨʷʤʦʢʫʪʥʦʶ 

ʜʠʤʝʪʨʽʻʶ (ʨʠʩ. 9.6, ʚ). 

 

 
ʘ) 

 

  
 

ʙ) 

 

ʚ) 

ʈʠʩ. 9.6  
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ʂʦʞʥʝ ʽʟ ʨʦʟʛʣʷʥʫʪʠʭ ʪʘ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 9.5, ʙ, ʚ, ʛ ʪʘ 9.6, ʙ, ʚ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʦʯʥʽʩʪʴ ʟʦʙʨʘʞʝʥʴ ʪʘ ʧʨʦʩʪʦʪʫ ʧʦʙʫʜʦʚ. ɺʦʥʠ ʥʘʙʫʣʠ ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʷ, ʫ ʟʚËʷʟʢʫ ʟ ʯʠʤ ʙʫʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʷʢ  ʩʪʘʥʜʘʨʪʥʽ. 

 

9.4. ʅʦʨʤʘʣʴʥʘ ʪʘ ʟʙʽʣʴʰʝʥʘ ʘʢʩʦʥʦʤʝʪʨʽʷ  

 

ʇʦʢʘʟʥʠʢʠ ʩʧʦʪʚʦʨʝʥʥʷ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ, ʘʙʦ ʟʤʝʥʰʠʪʠ ʤʥʦʞʝʥʥʷʤ ʥʘ ʦʜʥʫ ʡ 

ʪʫ ʩʘʤʫ ʚʝʣʠʯʠʥʫ m, (ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ), ʧʽʜʽʙʨʘʚʰʠ ʾʾ ʪʘʢʦʶ, ʱʦʙ ʦʪʨʠʤʘʥʽ 

ʚʝʣʠʯʠʥʠ ʙʫʣʠ ʟʨʫʯʥʽʰʠʤʠ ʧʨʠ ʧʦʙʫʜʦʚʘʭ. ʊʦʜʽ ʦʪʨʠʤʘʻʤʦ ʧʨʠʚʝʜʝʥʽ ʧʦʢʘʟʥʠʢʠ 

ʩʧʦʪʚʦʨʝʥʥʷ:U = um,  V = vm,  W = wm  

ʇʽʜʩʪʘʚʠʤʦ ʮʽ ʟʥʘʯʝʥʥʷ ʚ ʬʦʨʤʫʣʫ ʢʚʘʜʨʘʪʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʧʦʪʚʦʨʝʥʥʷ ʽ 

ʦʪʨʠʤʘʻʤʦ: U
2
 + V

2
 + W

2
 = 2m

2
  

ʅʘʧʨʠʢʣʘʜ ʜʣʷ ʧʨʷʤʦʢʫʪʥʽʡ ʽʟʦʤʝʪʨʽʾ, ʜʝ u = v = w = 0,82, ʤʦʞʥʘ ʧʦʤʥʦʞʠʪʠ ʾʭ 

ʥʘ 1,22. ʆʪʨʠʤʘʻʤʦ U = V = W =1. 

ɼʣʷ ʧʨʷʤʦʢʫʪʥʦʾ ʜʠʤʝʪʨʽʾ ʪʘʢʦʶ ʚʝʣʠʯʠʥʦʶ ʻ 1,06. ɸʥʘʣʦʛʽʯʥʽ ʧʽʜʨʘʭʫʥʢʠ 

ʜʘʜʫʪʴ ʪʘʢʽ ʟʥʘʯʝʥʥʷ ʧʨʠʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢiʚ ʩʧʦʪʚʦʨʝʥʥʷ:U = W = 1;  V = 0,5.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʥʦʨʤʘʣʴʥʫ ʘʢʩʦʥʦʤʝʪʨʽʶ, 

ʧʦʙʫʜʦʚʘʥʫ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʨʝʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʪʚʦʨʝʥʥʷ u, v, w, ʘʙʦ ʟʙʽʣʴʰʝʥʫ 

(ʧʨʠʚʝʜʝʥʫ) ʘʢʩʦʥʦʤʝʪʨʽʶ, ʧʦʙʫʜʦʚʘʥʫ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʧʨʠʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʩʧʦʪʚʦʨʝʥʥʷ U, V, W. ʅʘ ʨʠʩ. 9.7 ʪʘ 9.8 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʦʙʨʘʞʝʥʥʷ ʢʫʙʘ, ʩʪʦʨʦʥʘ ʷʢʦʛʦ 

ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ: ʥʦʨʤʘʣʴʥʘ ʧʨʷʤʦʢʫʪʥʘ ʽʟʦʤʝʪʨʽʷ (ʨʠʩ. 9.7, ʘ), ʧʨʠʚʝʜʝʥʘ 

ʧʨʷʤʦʢʫʪʥʘ ʽʟʦʤʝʪʨʽʷ (ʨʠʩ. 9.7, ʙ), ʥʦʨʤʘʣʴʥʘ ʧʨʷʤʦʢʫʪʥʘ ʜʠʤʝʪʨʽʷ (ʨʠʩ. 9.8 ,ʘ) ʪʘ 

ʧʨʠʚʝʜʝʥʘ ʧʨʷʤʦʢʫʪʥʘ ʜʠʤʝʪʨʽʷ (ʨʠʩ. 9.8, ʙ). 

 

  
ʘ) ʙ) 

ʈʠʩ. 9.7  

 

  
ʘ) ʙ) 

ʈʠʩ. 9.8  
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9.5. ɺʣʘʩʪʠʚʦʩʪʽ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʧʨʦʝʢʮʽʡ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ 

  

ɸʢʩʦʥʦʤʝʪʨʠʯʥʽ ʧʨʦʝʢʮʽʾ ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʜʴ-ʷʢʠʭ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʦʝʢʮʽʡ, ʘ 

ʩʘʤʝ: 

1) ʗʢʱʦ ʣʽʥʽʾ ʫ ʧʨʦʩʪʦʨʽ ʧʘʨʘʣʝʣʴʥʽ ʤʽʞ ʩʦʙʦʶ, ʪʦ ʾʭ ʘʢʩʦʥʦʤʝʪʨʠʯʥʽ ʧʨʦʝʢʮʽʾ 

ʪʘʢʦʞ ʚʟʘʻʤʥʦ ʧʘʨʘʣʝʣʴʥʽ. ʊʦʤʫ ʥʘ ʧʣʦʱʠʥʽ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʧʨʦʝʢʮʽʡ ɄË 

ʢʦʦʨʜʠʥʘʪʘ za ʙʫʜʝ ʧʘʨʘʣʝʣʴʥʦʶ ʦʩʽ OËzË, ʢʦʦʨʜʠʥʘʪʘ ya ʙʫʜʝ ʧʘʨʘʣʝʣʴʥʘ ʦʩʽ ʆËʫË, 

ʢʦʦʨʜʠʥʘʪʘ ʭʘ- ʧʘʨʘʣʝʣʴʥʘ ʦʩʽ ʆËʭË (ʨʠʩ. 9.9).  

 

  

 

ʈʠʩ. 9.9  

 

2) ɼʦʚʞʠʥʠ ʧʘʨʘʣʝʣʴʥʠʭ ʚʽʜʨʽʟʢʽʚ ʟʤʽʥʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʮʽʶʚʘʥʥʷ ʪʘʢ, 

ʱʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥ ʾʭ ʧʨʦʝʢʮʽʡ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʠʤ. ʊʦʙʪʦ, ʷʢʱʦ ʫ 

ʧʨʦʩʪʦʨʽ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʢʦʦʨʜʠʥʘʪʥʽʡ ʦʩʽ ʽ ʥʘ ʧʘʨʘʣʝʣʴʥʠʭ ʜʦ ʥʝʾ ʧʨʷʤʠʭ ʚʽʜʢʣʘʩʪʠ 

ʚʽʜʨʽʟʢʠ ʦʜʥʘʢʦʚʦʾ ʜʦʚʞʠʥʠ, ʪʦ ʧʨʦʝʢʮʽʾ ʚʩʽʭ ʪʘʢʠʭ ʚʽʜʨʽʟʢʽʚ ʚ ʘʢʩʦʥʦʤʝʪʨʽʾ ʙʫʜʫʪʴ 

ʨʽʚʥʠʤʠ ʤʽʞ ʩʦʙʦʶ. ʗʢʱʦ ʪʨʝʙʘ ʧʦʙʫʜʫʚʘʪʠ ʪʦʯʢʫ ɸ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ ʭa=3; ʫa= 4; 

za=2, ʪʦ ʥʝʦʙʭʽʜʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʪʚʦʨʝʥʥʷ ʚʽʜʢʣʘʩʪʠ ʥʘ 

ʦʩʽ OËxË ʪʨʠ ʦʜʠʥʠʮʽ, ʥʘ ʦʩʽ Oy  ʯʦʪʠʨʠ ʦʜʠʥʠʮʽ ʚʠʤʽʨʫ. ɯʟ ʪʦʯʦʢ  ʭËʘ  ʪʘ  ʫËʘ  ʧʨʦʚʝʩʪʠ 

ʣʽʥʽʾ, ʧʘʨʘʣʝʣʴʥʽ ʚʽʜʧʦʚʽʜʥʦ ʦʩʷʤ ʆËʭË ʪʘ ʆËʫË ʜʦ ʧʝʨʝʪʠʥʫ ʚ ʪʦʯʮʽ ɸË1, (ʚʪʦʨʠʥʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʨʦʝʢʮʽʷ ʪʦʯʢʠ ɸ). ʅʘ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʨʷʤʽʡ, ʧʨʦʚʝʜʝʥʽʡ ʯʝʨʝʟ ʪʦʯʢʫ 

ɸË1, ʥʘ ʚʽʜʩʪʘʥʽ ʜʚʦʭ ʦʜʠʥʠʮʴ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʘʢʩʦʥʦʤʝʪʨʽʷ ɸË hʫʢʘʥʦʾ ʪʦʯʢʠ ɸ. ʅʘ 

ʨʠʩ. 9.9 ʧʦʢʘʟʘʥʦ ʪʘʢʦʞ ʚʪʦʨʠʥʥʽ ʬʨʦʥʪʘʣʴʥʫ ʪʘ ʧʨʦʬʽʣʴʥʫ ʧʨʦʝʢʮʽʾ ɸË2 ʪʘ ɸË3. ʅʘ 

ʧʨʘʢʪʠʮʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʟʦʙʨʘʞʝʥʥʷ ɸË ʜʦʩʪʘʪʥʴʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʣʠʰʝ ʦʜʥʽʻʶ ʟ 

ʚʪʦʨʠʥʥʠʭ ʧʨʦʝʢʮʽʡ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.10, ʙ ,ʚ, ʛ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʽʜʢʣʘʜʝʥʥʷ 

ʢʦʦʨʜʠʥʘʪ xa , ya , za .ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʦʶ ʪʘ ʧʦʣʦʞʝʥʥʷʤ ʬʽʛʫʨʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ 

ʚʭʦʜʠʪʴ ʪʦʯʢʘ ɸ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʛʣʷʥʫʪʦʾ ʧʦʙʫʜʦʚʠ, ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ, ʟʦʢʨʝʤʘ ï ʚʽʜʨʽʟʢʽʚ ʧʨʷʤʦʾ, ʧʣʦʩʢʠʭ ʬʽʛʫʨ ʪʘ ʧʣʦʱʠʥ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʩʧʦʩʦʙʫ ʾʭ ʟʘʜʘʥʥʷ.  
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ʘ) 

 
ʙ) ʚ) 

ʈʠʩ. 9.10  

 

ʅʘ ʨʠʩ. 9.11, ʘ, ʙ, ʚ ʧʦʢʘʟʘʥʦ ʚʽʜʨʽʟʢʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʧʣʦʱʠʥ ʧʨʦʝʢʮʽʡ, 

ʪʦʙʪʦ ʧʘʨʘʣʝʣʴʥʽ ʜʦ  ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ. ɺ ʢʦʞʥʦʤʫ ʽʟ ʚʠʧʘʜʢʽʚ ʜʦʩʪʘʪʥʴʦ ʧʦʙʫʜʫʚʘʪʠ ʟʘ 

ʦʧʠʩʘʥʠʤ ʚʠʱʝ ʘʣʛʦʨʠʪʤʦʤ ʦʜʥʫ ʽʟ ʪʦʯʦʢ ʚʽʜʨʽʟʢʘ ʪʘ ʥʘʢʨʝʩʣʠʪʠ ʡʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʧʘʨʘʣʝʣʴʥʦ ʚʽʜʧʦʚʽʜʥʽʡ ʦʩʽ. 

 

   
 

ʘ) 
ʙ) ʚ) 

 

ʈʠʩ. 9.11  

 

ʅʘ ʨʠʩ. 9.12 ʧʦʢʘʟʘʥʦ ʚʘʨʘ̔ʥʪʠ ʧʦʙʫʜʦʚ ʟʦʙʨʘʞʝʥʴ ʚʽʜʨʽʟʢʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ 

ʧʘʨʘʣʝʣʴʥʠʡ ʜʦ ʦʜʥʽʻʾ ʧʣʦʱʠʥʠ ʧʨʦʝʢʮʽʡ. ɼʣʷ ʪʘʢʠʭ ʚʽʜʨʽʟʢʽʚ ʥʝʦʙʭʽʜʥʦ ʙʫʜʫʚʘʪʠ 

ʜʚʽ ʪʦʯʢʠ, ʯʝʨʝʟ ʷʢʽ ʧʨʦʭʦʜʠʪʴ ʚʽʜʨʽʟʦʢ. ʆʧʪʠʤʘʣʴʥʦʶ ʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʙʫʜʦʚ 

ʢʦʦʨʜʠʥʘʪ, ʚ ʷʢʽʡ ʧʝʨʰʠʤʠ ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʢʦʦʨʜʠʥʘʪʠ, ʦʜʥʘʢʦʚʽ ʜʣʷ ʦʙʦʭ ʪʦʯʦʢ. 

ʅʘ ʨʠʩ. 9.11 ʪʘ 9.12 ʣʽʪʝʨʘʤʠ HË, FË i PË ʧʦʟʥʘʯʝʥʽ ʩʣʽʜʠ ʚʽʜʨʽʟʢʽʚ ʥʘ ʧʣʦʱʠʥʘʭ 

ʧʨʦʝʢʮʽʡ ï ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʾʭ ʽʟ ʧʣʦʱʠʥʘʤʠ ɄË1, ɄË2, ɄË3. ʅʘ ʨʠʩ. 9.13 ʧʦʙʫʜʦʚʘʥʦ 

ʘʢʩʦʥʦʤʝʪʨʽʶ ʧʨʷʤʦʾ m ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʩʘʤʝ ʾʾ ʩʣʽʜʘʤʠ FË ʪʘ ʈË, ʷʢʱʦ  

ʢʦʦʨʜʠʥʘʪʠ ʦʩʪʘʥʥʽʭ  ʚʽʜʦʤʽ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʙʫʜʴ-ʷʢʦʾ ʧʨʷʤʦ ʾʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ 

ʟʦʙʨʘʞʝʥʥʷ ʜʚʦʭ ʜʦʚʽʣʴʥʠʭ ʪʦʯʦʢ ʧʨʷʤʦʾ ʟʘ ʘʣʛʦʨʠʪʤʦʤ, ʧʦʢʘʟʘʥʠʤ ʥʘ ʨʠʩ. 9.10. ɼʣʷ 

ʧʘʨʘʣʝʣʴʥʠʭ ʚʽʜʨʽʟʢʽʚ ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʘʨʘʣʝʣʴʥʽʩʪʴ ʪʘ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ ʾʭ 
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ʜʦʚʞʠʥ ʟʙʝʨʽʛʘʻʪʴʩʷ. ʅʝʦʙʭʽʜʥʦ ʧʘʤËʷʪʘʪʠ, ʱʦ ʥʘ ʧʨʷʤʠʭ ʥʝ ʧʘʨʘʣʝʣʴʥʠʭ ʦʩʷʤ 

ʢʦʦʨʜʠʥʘʪ, ʥʽʷʢʽ ʨʦʟʤʽʨʠ ʚʽʜʢʣʘʜʘʪʠ ʥʝ ʤʦʞʥʘ.  

   
ʘ) ʙ) ʚ) 

ʈʠʩ. 9.12  

 

 
ʈʠʩ. 9.13  

 

ɼʣʷ ʟʘʜʘʥʥʷ ʧʣʦʱʠʥʠ ʧʦʢʘʟʫʶʪʴ ʚʪʦʨʠʥʥʽ ʪʘ ʘʢʩʦʥʦʤʝʪʨʠʯʥʽ ʧʨʦʝʢʮʽʾ 

ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʾʾ ʚʠʟʥʘʯʘʶʪʴ. ʅʘ ʨʠʩ. 9.14 ʧʦʢʘʟʘʥʦ ʟʦʙʨʘʞʝʥʥʷ ʧʣʦʱʠʥ ʨʽʚʥʷ: ȹ 

(ɸɺʉ), ʧʘʨʘʣʝʣʴʥʦʾ ʜʦ Ʉ1 ; ũ (ɸɺ // ʉD), ʧʘʨʘʣʝʣʴʥʦʾ ʜʦ Ʉ2 ;    ȵ (m, n), ʧʘʨʘʣʝʣʴʥʦʾ ʜʦ 

Ʉ3.  

 
  

 

ʘ) 
ʙ) ʚ) 

ʈʠʩ. 9.14  
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ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʟʦʙʨʘʞʝʥʴ ʧʝʨʰʠʤʠ  ʚʽʜʢʣʘʜʝʥʦ ʢʦʦʨʜʠʥʘʪʠ, 

ʦʜʥʘʢʦʚʽ ʜʣʷ ʚʩʽʭ ʪʦʯʦʢ ʢʦʞʥʦʾ ʧʣʦʱʠʥʠ: z ï ʜʣʷ ȹ, ʫ ï ʜʣʷ ũ, x ï ʜʣʷ ɋ. ʇʣʦʱʠʥʠ ȿ , 

Ɇ, Ɋ,  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ Ʉ1, Ʉ2, Ʉ3 (ʨʠʩ. 9.15), ʟʘʜʘʥʦ ʩʣʽʜʘʤʠ h, f, p. ʅʘ 

ʨʠʩ. 9.16 ʧʦʢʘʟʘʥʦ ʩʣʽʜʠ ʧʣʦʱʠʥʠ ū ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ.  

 

   
ʘ) ʙ) ʚ) 

ʈʠʩ. 9.15  

 

 
ʈʠʩ. 9.16  

 

3). ʗʢʱʦ ʣʽʥʽʾ ʫ ʧʨʦʩʪʦʨʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʾʭ ʘʢʩʦʥʦʤʝʪʨʠʯʥʽ ʧʨʦʝʢʮʽʾ ʪʘʢʦʞ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ ʧʨʦʝʢʮʽʡ ʧʨʷʤʠʭ ʻ ʧʨʦʝʢʮʽʻʶ ʪʦʯʢʠ 

ʧʝʨʝʪʠʥʫ ʩʘʤʠʭ ʧʨʷʤʠʭ. 

4). ʗʢʱʦ ʧʨʷʤʘ ʻ ʜʦʪʠʯʥʦʶ ʜʦ ʢʨʠʚʦʾ ʣʽʥʽʾ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ɸ, ʪʦ ʧʨʦʝʢʮ̫̔  

ʧʨʷʤʦʾ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʪʠʯʥʦʶ ʜʦ ʧʨʦʝʢʮʽʾ ʢʨʠʚʦʾ ʚ ʪʦʯʮʽ ɸË - ʧʨʦʝʢʮʽʾ ʪʦʯʢʠ ɸ. 

5). ʗʢʱʦ ʧʣʦʱʠʥʘ ʙʫʜʴ-ʷʢʦʾ ʬʽʛʫʨʠ ʧʘʨʘʣʝʣʴʥʘ ʧʣʦʱʠʥʽ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ 

ʧʨʦʝʢʮʽʡ, ʪʦ ʚʽʜʨʽʟʢʠ, ʢʫʪʠ, ʧʣʦʱʽ ʚ ʮʽʡ ʬʽʛʫʨʽ ʧʨʦʝʢʮʽʶʶʪʴʩʷ ʚ ʥʘʪʫʨʘʣʴʥʫ ʚʝʣʠʯʠʥʫ 

(ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʧʦʪʚʦʨʝʥʥʷ).  

ʉʬʦʨʤʫʣʴʦʚʘʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʙʫʜʫʚʘʪʠ ʘʢʩʦʥʦʤʝʪʨʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʪʘ ʨʦʟʚËʷʟʫʚʘʪʠ ʟ ʥʠʤʠ ʧʦʟʠʮʽʡʥʽ ʟʘʜʘʯʽ. 

ʅʘ ʨʠʩ. 9.17, ʘ ʧʦʢʘʟʘʥʦ ʪʦʯʢʫ ʉ, ʚ ʷʢʽʡ ʚʽʜʨʽʟʦʢ ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ɸɺ 

ʧʝʨʝʪʠʥʘʻ ʧʣʦʱʠʥʫ ȹ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ Ʉ1. (ʨʽʰʝʥʥʷ ʚʠʧʣʠʚʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ 

ʚʪʦʨʠʥʥʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ).  ʅʘ ʨʠʩ. 9.17, ʙ, ʚ, ʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʢʠ ʉ  

ʧʝʨʝʪʠʥʫ ʚʽʜʨʽʟʢʘ  ɸɺ  ʽʟ ʧʣʦʱʠʥʦʶ Ɇ  ʚʠʢʦʨʠʩʪʘʥʦ ʜʦʧʦʤʽʞʥʽ ʧʣʦʱʠʥʠ ũ ʪʘ ʣʽʥʽʾ 12 

ʧʝʨʝʪʠʥʫ ũ ̔ Ɇ.  
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ʘ) ʙ) 

 
 

ʚ) ʛ) 

ʈʠʩ. 9.17  

 

ʅʘ ʨʠʩ. 9.18 ʧʦʢʘʟʘʥʦ ʧʦʚʝʨʭʥʶ Ɇ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʣʦʱʠʥʠ ʪʘ 

ʯʘʩʪʠʥʠ ʮʠʣʽʥʜʨʘ.  

 
ʈʠʩ. 9.18  
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ɼʦʧʦʤʽʞʥʘ ʧʣʦʱʠʥʘ ũ ʧʝʨʝʪʠʥʘʻ Ɇ ʧʦ ʣʽʥʽʾ ABCDEFL. ʇʨʷʤʘ l ʧʣʦʱʠʥʠ ũ 

ʧʝʨʝʪʠʥʘʻ ʣʽʥʽʶ ABCDEFL ʽ ʧʦʚʝʨʭʥʶ Ɇ ʚ ʪʦʯʢʘʭ ʄ, N, K. 

ʅʘ ʨʠʩ. 9.19 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʙʫʜʦʚʫ ʩʣʽʜʽʚ ʪʨʠʢʫʪʥʠʢʘ ɸËɺËʉË. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ 

ʪʨʠʢʫʪʥʠʢ ʟ ʚʝʨʰʠʥʘʤʠ ʄË, NË i ʂ Ëʥʘ ʦʩʷʭ. ʂʦʞʝʥ ʽʟ ʩʣʽʜʽʚ ʧʣʦʱʠʥʠ ʪʨʠʢʫʪʥʠʢʘ 

ɸËɺËʉË ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʽ ʩʣʽʜʠ ʡʦʛʦ ʩʪʦʨʽʥ (ʧʦʟʥʘʯʝʥʽ ʮʠʬʨʘʤʠ). ʃʽʥʽʷ 1Ë2Ë 

ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʧʣʦʱʠʥ ɆË ̔ ũË, ʟʘʜʘʥʠʭ ʩʣʽʜʘʤʠ (ʨʠʩ. 9.20), ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʠ 

ʧʝʨʝʪʠʥʫ ʦʜʥʦʽʤʝʥʥʠʭ ʩʣʽʜʽʚ. ʅʘ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʦ ʪʘʢʦʞ ʚʪʦʨʠʥʥʽ ʧʨʦʝʢʮʽʾ ʣʽʥʽʾ 

ʧʝʨʝʪʠʥʫ: 11Ë-21Ë (ʥʘ ʧʣʦʱʠʥʽ OËxËyË) ʪʘ 13Ë23Ë (ʥʘ ʧʣʦʱʠʥʽ yËOËzË). ɼʣʷ ʧʦʙʫʜʦʚʠ 

ʟʦʙʨʘʞʝʥʥʷ ʪʦʯʦʢ ʚ ʥʘʚʝʜʝʥʠʭ ʧʨʠʢʣʘʜʘʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʷʤʦʢʫʪʥʫ ʜʠʤʝʪʨʽʶ 

(ʨʠʩ. 9.10) ʪʘ ʧʨʷʤʦʢʫʪʥʫ ʽʟʦʤʝʪʨʽʶ (ʨʠʩ. 9.11 ï 9.20). 

 

  

 

ʈʠʩ. 9.19  

 

ʈʠʩ. 9.20  

 

 

9.6. ʇʦʙʫʜʦʚʘ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ 

  

ɹʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʛʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ ʷʢ ʧʝʚʥʫ ʩʫʢʫʧʥʽʩʪʴ ʪʦʯʦʢ. 

ɸʢʩʦʥʦʤʝʪʨʽʷ ʢʦʞʥʦʾ ʙʫʜʫʻʪʴʩʷ ʟʘ ʘʣʛʦʨʠʪʤʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʤ ʥʘ ʨʠʩ. 9.10. ɺ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʪʦʯʢʘ ɸ ʧʨʦʩʪʦʨʫ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʘ ʜʦ ʙʫʜʴ-ʷʢʦʾ ʧʨʷʤʦʢʫʪʥʦʾ 

ʜʝʢʘʨʪʦʚʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. ʗʢʱʦ ʩʫʢʫʧʥʽʩʪʴ ʪʦʯʦʢ, ʚʽʜʨʽʟʢʽʚ ʪʘ ʧʣʦʩʢʠʭ ʬʽʛʫʨ 

ʫʪʚʦʨʶʶʪʴ ʩʠʤʝʪʨʠʯʥʫ ʧʣʦʩʢʫ ʘʙʦ ʧʨʦʩʪʦʨʦʚʫ ʬʦʨʤʫ, ʪʦ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ 

ʨʦʟʤʽʱʫʶʪʴ ʪʘʢ, ʱʦʙ ʢʦʦʨʜʠʥʘʪʥʽ ʦʩʽ ʪʘ ʧʣʦʱʠʥʠ ʟʙʽʛʘʣʠʩʴ ʽʟ ʦʩʷʤʠ ʩʠʤʝʪʨʽʾ ʪʘ 

ʧʣʦʱʠʥʘʤʠ ʩʠʤʝʪʨʽʾ  ʬʽʛʫʨʠ, ʱʦ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʪʘ ʩʢʦʨʦʯʫʻ ʧʦʙʫʜʦʚʠ. ʅʘ ʨʠʩ. 9.21, 

ʘ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ʩʫʤʽʱʝʥʦ ʽʟ ʮʝʥʪʨʦʤ ʰʝʩʪʠʢʫʪʥʠʢʘ ʥʠʞʥʴʦʾ ʦʩʥʦʚʠ ʧʨʠʟʤʠ, 

ʷʢʠʡ ʤʘʻ ʜʚʽ ʦʩʽ ʩʠʤʝʪʨʽʾ ʆʭ ʪʘ ʆʫ. ʊʦʯʢʠ A i D ʥʘʣʝʞʘʪʴ ʦʩʽ ʆʭ, ʪʦʤʫ ʭʘ = ïʭd. 

ʂʦʦʨʜʠʥʘʪʠ ʫʚ = ʫʩ,, ʭʚ = ïʭʩ. ʂʦʦʨʜʠʥʘʪʠ z ʪʦʯʦʢ A, B, C, D ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ. ʊʦʯʢʠ 

ɸ, ɺ, ʉ, D ʻ ʚ ʪʦʡ ʞʝ ʯʘʩ ʚʪʦʨʠʥʥʠʤʠ ʧʨʦʝʢʮʽʷʤʠ ʪʦʯʦʢ 1, 2, 3, 4 ʚʝʨʭʥʴʦʾ ʦʩʥʦʚʠ, ʜʣʷ 

ʧʦʙʫʜʦʚʠ  ʷʢʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʜʘʪʠ ʢʦʦʨʜʠʥʘʪʫ z. ʅʘ ʨʠʩ. 9.21, ʙ, ʚ ʧʦʢʘʟʘʥʦ ʧʨʠʟʤʠ, 

ʦʩʥʦʚʠ ʷʢʠʭ - ʬʨʦʥʪʘʣʴʥʘ ʪʘ ʧʨʦʬʽʣʴʥʘ. ʇʦʣʦʞʝʥʥʷ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ï ʮʝʥʪʨ 
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ʦʩʥʦʚʠ ʧʨʠʟʤʠ; ʥʘʧʨʷʤ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ ʥʝ ʟʤʽʥʝʥʦ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʪʦʯʦʢ 1, 2, 3, 4 

ʜʨʫʛʦʾ ʦʩʥʦʚʠ ʧʨʠʟʤʠ ʥʘ ʨʠʩ. 9.21, ʙ ʚʠʢʦʨʠʩʪʘʥʦ ʾʭ ʚʪʦʨʠʥʥʽ ʬʨʦʥʪʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʘ 

ʥʘ ʨʠʩ. 9.21, ʚ ï ʚʪʦʨʠʥʥʽ ʧʨʦʬʽʣʴʥʽ ʧʨʦʝʢʮʽʾ. ʗʢ ʽ ʥʘ ʨʠʩ. 9.21, ʘ, ʥʠʤʠ ʻ ʘʢʩʦʥʦʤʝʪʨʽʾ 

ʪʦʯʦʢ ɸ, ɺ, ʉ, D.  

 

  

 

 

ʘ) 

 

ʙ) 

 

ʚ) 

 

ʈʠʩ. 9.21  

 

ʇËʷʪʠʢʫʪʥʠʢ (ʨʠʩ. 9.22, ʘ) ʤʘʻ ʦʜʥʫ ʚʽʩʴ ʩʠʤʝʪʨʽʾ ï ʆʫ, ʧʨʠʟʤʘ ʽʟ ʪʘʢʦʶ 

ʦʩʥʦʚʦʶ ï ʦʜʥʫ ʧʣʦʱʠʥʫ ʩʠʤʝʪʨʽʾ ï ʫʆz. ʇʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʜʦʮʽʣʴʥʦ ʨʦʟʤʽʩʪʠʪʠ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʥʘ ʦʩʽ ʆʫ, ʥʘʧʨʠʢʣʘʜ, ʚ ʩʝʨʝʜʠʥʽ ʚʽʜʨʽʟʢʘ Dʄ. 

ʅʘʧʨʷʤ ʦʩʝʡ, ʷʢ ʽ ʨʘʥʽʰʝ ï ʩʪʘʥʜʘʨʪʥʠʡ. ʇʦʙʫʜʦʚʘ ʘʢʩʦʥʦʤʝʪʨʽʾ ʧʨʠʟʤ ʽʟ 

ʬʨʦʥʪʘʣʴʥʦʶ ʪʘ ʧʨʦʬʽʣʴʥʦʶ ʦʩʥʦʚʘʤʠ ʧʦʢʘʟʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʨʠʩ. 9.22, ʙ, ʚ. 

 ʅʘ ʨʠʩ. 9.21 ʪʘ 9.22 ʧʦʢʘʟʘʥʦ ʧʦʙʫʜʦʚʠ ʧʨʠʟʤ ʚ ʧʨʷʤʦʢʫʪʥʽʡ ʽʟʦʤʝʪʨʽʾ. 

 ʅʘ ʨʠʩ. 9.23 ʪʘ 9.24 ï ʪʝ ʩʘʤʝ ï ʚ ʧʨʷʤʦʢʫʪʥʽʡ ʜʠʤʝʪʨʽʾ, ʜʝ ʧʦʤʽʪʥʦ 

ʩʢʦʨʦʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʧʨʠʟʤ ʚ ʥʘʧʨʷʤʽ ʦʩʽ ʆʫ. 

ɿʘ ʧʨʷʤʦʢʫʪʥʠʤʠ ʧʨʦʝʢʮʽʷʤʠ ʧʨʠʟʤʠ ʽʟ ʢʚʘʜʨʘʪʥʦʶ ʦʩʥʦʚʦʶ (ʨʠʩ. 9.25, ʘ ʪʘ 

9.26, ʘ) ʧʦʙʫʜʦʚʘʥʦ ʧʨʷʤʦʢʫʪʥʫ ʽʟʦʤʝʪʨʽʶ (ʨʠʩ.9.25, ʙ ʪʘ 9.26, ʙ) ʪʘ ʧʨʷʤʦʢʫʪʥʫ 

ʜʠʤʝʪʨʽʶ (ʨʠʩ. 9.25, ʚ ʪʘ 9.26, ʚ). 
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ʘ) ʙ) ʚ) 

ʈʠʩ. 9.22  

 

 
 

 

ʘ) ʙ) ʚ) 

 

ʈʠʩ. 9.23  

   

ʘ) ʙ) ʚ) 

ʈʠʩ. 9.24  
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ʘ) ʙ) ʚ) 

ʈʠʩ. 9.25 

  

 

  

ʘ) ʙ) ʚ) 

ʈʠʩ. 9.26  

 

ʅʘ ʨʠʩ. 9.27, ʘ ʜʘʥʦ ʧʨʦʝʢʮʽʾ ʩʧʨʦʱʝʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʙʫʜʠʥʢʫ, ʥʘ ʨʠʩ. 9.27, ʙ 

ï ʡʦʛʦ ʧʨʷʤʦʢʫʪʥʫ ʽʟʦʤʝʪʨʽʶ, ʘ ʥʘ ʨʠʩ. 9.27, ʚ ï ʧʨʷʤʦʢʫʪʥʫ ʜʠʤʝʪʨʽʶ.  

ɹʫʜʠʥʦʢ ʚʽʜʥʝʩʝʥʦ ʜʦ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ Oxyz, ʧʦʣʦʞʝʥʥʷ ʷʢʦʾ ʫʟʛʦʜʞʝʥʦ ʟ 

ʥʘʷʚʥʽʩʪʶ ʧʣʦʱʠʥʠ ʩʠʤʝʪʨʽʾ Oyz ʜʣʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʙʫʜʠʥʢʫ. ʇʨʠ ʧʦʙʫʜʦʚʽ 

ʘʢʩʦʥʦʤʝʪʨʠʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʚʪʦʨʠʥʥʫ ʧʨʦʝʢʮʽʶ ʟʨʫʯʥʦ ʧʨʠʡʥʷʪʽ ʥʘ ʧʣʦʱʠʥʽ 

OËxËyËzË (ʧʣʘʥ), ʫ ʟʚËʷʟʢʫ ʽʟ ʯʠʤ ʩʧʦʯʘʪʢʫ ʚʽʜʢʣʘʜʝʥʦ ʢʦʦʨʜʠʥʘʪʠ ʭ ̔ ʫ, ʘ ʧʦʪʽʤ ʜʦʜʘʥʦ 

ʢʦʦʨʜʠʥʘʪʫ z (ʚʠʩʦʪʫ) ʢʦʞʥʦʾ ʪʦʯʢʠ. ʇʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʘʢʩʦʥʦʤʝʪʨʽʡ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʾ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʪʦʯʢʠ 1,2,3,4 ʥʘ ʧʣʘʥʽ ʙʫʜʠʥʢʫ ʧʦʧʘʣʠ ʥʘ ʦʜʥʫ ʧʨʷʤʫ ʫ 

ʧʣʦʱʠʥʽ, ʱʦ ʥʘʭʠʣʝʥʘ ʜʦ ʦʩʝʡ ʆʭ ̔ ʆʫ ʧʽʜ ʢʫʪʦʤ 45Á. ʊʦʤʫ ʽʟʦʤʝʪʨʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʪʦʯʦʢ 1,2,3,4 ʥʝ ʻ ʥʘʦʯʥʠʤʠ (ʚʦʥʠ ʧʦʧʘʣʠ ʥʘ ʦʜʥʫ ʚʝʨʪʠʢʘʣʴ). ɺ ʜʠʤʝʪʨʽʾ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ 1, 2, 3, 4 ̒  ʙʽʣʴʰ ʥʘʦʯʥʠʤ. ʅʘʚʝʜʝʤʦ ʧʦʷʩʥʝʥʥʷ ʜʝʷʢʠʭ ʧʦʙʫʜʦʚ 

ʜʣʷ ʦʙʦʭ ʘʢʩʦʥʦʤʝʪʨʽʡ.  ʇʨʷʤʽ  5-6  ʽ  7-8  ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʪʦʯʮʽ 6 (ʚ ʾʭ ʩʧʽʣʴʥʽʡ 

ʧʣʦʱʠʥʽ ũ). ɺ ʪʦʯʮʽ 6 ʧʨʷʤʘ 5-6 ʧʝʨʝʪʠʥʘʻ ʧʣʦʱʠʥʫ ɋ. ɺ ʪʦʯʮʽ ɺ ʚʝʨʪʠʢʘʣʴʥʘ ʧʨʷʤʘ 
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ɸʄ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʧʦʭʠʣʦʶ ʧʣʦʱʠʥʦʶ Ɇ ʪʦʤʫ ʱʦ ɸʄ ʧʝʨʝʪʠʥʘʻ ʚ ʮʽʡ ʪʦʯʮʽ ʧʨʷʤʫ, 

ʧʨʦʚʝʜʝʥʫ ʚ ʧʣʦʱʠʥʽ Ɇ ʧʘʨʘʣʝʣʴʥʦ D4. 

 

 

 

ʘ) ʙ) 

 
ʚ) 

ʈʠʩ. 9.27  
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9.7. ɸʢʩʦʥʦʤʝʪʨʽʷ ʢʨʠʚʠʭ ʣʽʥʽʡ  

 

ʇʦʙʫʜʦʚʘ ʘʢʩʦʥʦʤʝʪʨʠʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʢʨʠʚʦʾ ʤʦʞʝ ʙʫʪʠ 

ʟʜʽʡʩʥʝʥʘ ʟʘ ʦʧʠʩʘʥʠʤ ʚʠʱʝ ʘʣʛʦʨʠʪʤʦʤ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʷʢʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ 

ʟʦʙʨʘʞʝʥʥʷ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʦʯʦʢ ʮʽʻʾ ʢʨʠʚʦʾ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʦʩʦʙʣʠʚʠʭ) ʟʘ ʪʨʴʦʤʘ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʢʦʞʥʦʾ ʟ ʥʠʭ. ʅʘ ʨʠʩ. 9.28 ʧʦʢʘʟʘʥʦ ʪʘʢʫ ʧʦʙʫʜʦʚʫ ʜʣʷ ʜʦʚʽʣʴʥʦʾ 

ʢʨʠʚʦʾ  l,  ʨʦʟʪʘʰʦʚʘʥʽʡ ʚ ʧʣʦʱʠʥʽ ʭʆʫ. ʇʨʠ ʮʴʦʤʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʪʦʯʦʢ 

ʢʨʠʚʦʾ, ʥʘʧʨʠʢʣʘʜ, ʪʦʯʢʘ ɸ ʟʘʣʠʰʘʻʪʴʩʷ ʪʦʯʢʦʶ ʧʝʨʝʛʠʥʫ, a ʧʨʷʤʘ  t  ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʦʪʠʯʥʦʶ ʜʦ  l,  ʪʦʱʦ.  

 

 
 

ʈʠʩ. 9.28  

 

ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʚʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʢʦʣʘ ï ʣʽʥʽʾ, ʥʘʜʟʚʠʯʘʡʥʦ 

ʧʦʰʠʨʝʥʽʡ ʚ ʧʨʘʢʪʠʮʽ, ʘ ʪʘʢʦʞ ʪʘʢʦʾ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ 

ʢʨʠʚʠʭ. ʅʘ ʨʠʩ. 9.29 ʧʦʢʘʟʘʥʦ ʧʦʙʫʜʦʚʫ ʘʢʩʦʥʦʤʝʪʨʽʾ ʢʦʣʘ, ʱʦ ʥʘʣʝʞʠʪʴ 

ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʣʦʱʠʥʽ ʭʆʫ. ʊʦʯʢʠ A, B, C, D ʥʘʣʝʞʘʪʴ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ. ʊʦʯʢʠ 1, 2, 3, 

4 ̒  ʢʽʥʮʷʤʠ ʭʦʨʜ, ʧʨʦʚʝʜʝʥʠʭ ʚ ʥʝʦʙʭʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚ ʟʨʫʯʥʦʤʫ ʥʘʧʨʷʤʽ, ʥʘʧʨʠʢʣʘʜ, 

ʧʘʨʘʣʝʣʴʥʦ ʦʜʥʽʡ ʽʟ ʦʩʝʡ.  

 

 
 

ʈʠʩ. 9.29  

 

ɿʘʟʚʠʯʘʡ ʧʨʠ ʧʦʙʫʜʦʚʽ ʢʦʣʘ ʚʠʟʥʘʯʘʶʪʴ ʭʘʨʘʢʪʝʨʥʽ ʪʦʯʢʠ ɸ, ɺ, ʉ, D ʥʘ 

ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʷʭ, ʱʦ ʥʘʣʝʞʘʪʴ ʩʝʨʝʜʠʥʘʤ ʩʪʦʨʽʥ ʦʧʠʩʘʥʦʛʦ ʢʚʘʜʨʘʪʘ, ʧʘʨʘʣʝʣʴʥʠʭ 

ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ (ʪʦʯʢʠ ʜʦʪʠʢʫ ʢʦʣʘ ʜʦ ʩʪʦʨʽʥ ʢʚʘʜʨʘʪʘ), ʪʘ ʪʦʯʢʠ M, N, K, L ʥʘ ʡʦʛʦ 

ʜʽʘʛʦʥʘʣʷʭ. ɺʢʘʟʘʥʽ ʚʽʩʽʤ ʪʦʯʦʢ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚʟʜʦʚʞ ʣʽʥʽʾ ʢʦʣʘ ʪʘ ʜʽʣʷʪʴ 
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ʡʦʛʦ ʥʘ ʨʽʚʥʽ ʯʘʩʪʠʥʠ (ʨʠʩ. 9.30, ʘ). ʅʘ ʨʠʩ. 9.30, ʙ ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʢʩʦʥʦʤʝʪʨʽʶ 

ʟʘʜʘʥʦʛʦ ʢʦʣʘ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ, ʧʨʠ ʚʽʜʦʤʠʭ ʨʦʟʤʽʨʽ ʜʽʘʤʝʪʨʘ ʢʦʣʘ ʪʘ ʧʦʢʘʟʥʠʢʘʭ 

ʩʧʦʪʚʦʨʝʥʥʷ ʚʟʜʦʚʞ ʢʦʞʥʦʾ ʟ ʦʩʝʡ. ɼʦʚʽʣʴʥʘ ʪʦʯʢʘ ɽ ̒ ʧʝʨʝʪʠʥʦʤ ʧʨʷʤʦʾ Dǋʅ ʪʘ 

ʧʨʷʤʦʾ, ʧʨʦʚʝʜʝʥʦʾ ʯʝʨʝʟ ʪʦʯʢʫ ɽ ʧʘʨʘʣʝʣʴʥʦ DDǋ. 

 

 
 

ʘ) ʙ) 

ʈʠʩ. 9.30  

 

ɸʥʘʣʦʛʽʯʥʽ ʧʦʙʫʜʦʚʠ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʚ ʽʥʰʠʭ ʢʦʦʨʜʠʥʘʪʥʠʭ ʧʣʦʱʠʥʘʭ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʙʫʜʝ ʮʝ ʥʦʨʤʘʣʴʥʘ ʘʢʩʦʥʦʤʝʪʨʽʷ ʘʙʦ ʧʨʠʚʝʜʝʥʘ, ʧʨʷʤʦʢʫʪʥʘ 

ʯʠ ʢʦʩʦʢʫʪʥʘ. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʧʦʙʫʜʦʚʠ ʟʦʙʨʘʞʝʥʴ ʢʦʣʘ ʚ ʩʪʘʥʜʘʨʪʥʠʭ 

ʘʢʩʦʥʦʤʝʪʨʽʷʭ. 

1. ʇʨʷʤʦʢʫʪʥʘ ʽʟʦʤʝʪʨʽʷ. ʂʦʣʘ ʥʘʣʝʞʘʪʴ ʧʣʦʱʠʥʘʤ xOy, xOz ʪʘ yOz (ʨʠʩ. 

9.31, ʘ).  

ʂʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʽʚ S, D, P ʪʘ ʚʝʣʠʯʠʥʫ ʨʘʜʽʫʩʘ R ʟʘʜʘʥʦ. ɺ ʢʦʞʥʦʤʫ ʝʣʽʧʩʽ 

ʜʽʘʤʝʪʨʠ, ʧʘʨʘʣʝʣʴʥʽ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʤ ʦʩʷʤ, ʜʦʨʽʚʥʶʶʪʴ d=2R. ʈʦʟʤʽʨ ʚʝʣʠʢʠʭ ʦʩʝʡ 

(1Ë-2Ë, 5Ë-6Ë, 9Ë-10Ë) ʤʘʶʪʴ ʜʦʚʞʠʥʫ 1,22d. ɼʦʚʞʠʥʘ ʤʘʣʠʭ ʦʩʝʡ (3Ë-4Ë, 7Ë-8Ë, 11Ë-12Ë) 

ʜʦʨʽʚʥʶʻ 0,71d. ʊʘʢʠʡ ʚʠʛʣʷʜ ʤʘʶʪʴ ʢʦʣʘ ʚ ʟʙʽʣʴʰʝʥʽʡ ʽʟʦʤʝʪʨʽʾ. ɺʝʣʠʢʽ ʦʩʽ: 1Ë-2Ë, 5Ë-

6Ë ʪʘ 9Ë-10Ë ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʦʩʝʡ Oz, Oy ʪʘ ʆʭ ʚʽʜʧʦʚʽʜʥʦ. 

ʄʘʣʘ ʚʽʩʴ ʚ ʢʦʞʥʦʤʫ ʟ ʝʣʽʧʩʽʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʚʝʣʠʢʦʾ ʦʩʽ. . ʅʘ ʨʠʩ. 9.31, ʙ 

ʧʦʢʘʟʘʥʦ ʥʦʨʤʘʣʴʥʫ ʧʨʷʤʦʢʫʪʥʫ ʽʟʦʤʝʪʨʽʶ ʪʦʛʦ ʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʦʣʘ.  

ɼʽʘʤʝʪʨʠ ɸËɺË  ̔ ʉËɽË, ʧʘʨʘʣʝʣʴʥʽ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ, ʤʘʶʪʴ ʜʦʚʞʠʥʫ 0,82d. 

ɼʽʘʤʝʪʨ 1Ë-2Ë, ʧʘʨʘʣʝʣʴʥʠʡ ʜʦ ʘʢʩʦʥʦʤʝʪʨʠʯʥʦʾ ʧʣʦʱʠʥʠ ʭʆʫ, ʤʘʻ ʜʦʚʞʠʥʫ d (ʚʝʣʠʢʘ 

ʚʽʩʴ). ɼʦʚʞʠʥʘ ʤʘʣʦʾ ʦʩʽ 3Ë-4Ëʜʦʨʽʚʥʶʻ 0,56d.  

2. ʇʨʷʤʦʢʫʪʥʘ ʜʠʤʝʪʨʽʷ. ʇʦʙʫʜʦʚʘ ʢʽʣ ʚ ʧʣʦʱʠʥʘʭ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ 

ʧʨʦʝʢʮʽʡ ʟʨʦʟʫʤʽʣʘ ʽʟ ʨʠʩ. 9.32. ʗʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʨʠʢʣʘʜʽ,  ʝʣʽʧʩʠ ʧʨʦʭʦʜʷʪʴ 

ʯʝʨʝʟ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʥ ʦʧʠʩʘʥʠʭ ʢʚʘʜʨʘʪʽʚ ʪʘ ʯʝʨʝʟ ʪʦʯʢʠ ʥʘ ʜʽʘʛʦʥʘʣʷʭ ʢʚʘʜʨʘʪʽʚ (ʥʘ 

ʨʠʩʫʥʢʫ ʥʝ ʧʦʟʥʘʯʝʥʽ). ʇʦʟʥʘʯʝʥʥʷʤʠ ʚʠʜʽʣʝʥʦ ʚʝʣʠʢʽ ʽ ʤʘʣʽ ʦʩʽ ʚ ʧʣʦʱʠʥʘʭ xOy ʪʘ 

yOz. ɺʦʥʠ ʥʝ ʟʙʽʛʘʶʪʴʩʷ ʟ ʜʽʘʛʦʥʘʣʷʤʠ ʦʧʠʩʘʥʠʭ ʢʚʘʜʨʘʪʽʚ, ʘ ʤʘʶʪʴ ʪʘʢʽ ʥʘʧʨʷʤʠ: 

ʚʝʣʠʢʘ ʚʽʩʴ ɸËɺË ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʦʩʽ Oz, MËNË- ʜʦ ʆʭ, ʤʘʣʽ ʦʩʽ CËDË i KËLË - 

ʟʘʣʠʰʘʶʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʜʦ ʚʝʣʠʢʠʭ ʦʩʝʡ. ʈʦʟʤʽʨʠ ʚʝʣʠʢʠʭ ʽ ʤʘʣʠʭ ʦʩʝʡ ʚ 

ʢʦʞʥʽʡ ʟ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʧʣʦʱʠʥ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.32, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʠʚʝʜʝʥʽ 

(ʟʙʽʣʴʰʝʥʽ) ʟʦʙʨʘʞʝʥʥʷ.  
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ʘ) 

 

ʙ) 

ʈʠʩ. 9.31  

 

 
ʈʠʩ. 9.32  

 

ʇʨʷʤʦʢʫʪʥʽ ʘʢʩʦʥʦʤʝʪʨʠʯʥʽ ʧʨʦʝʢʮʽʾ ʜʘʶʪʴ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʟʦʨʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʦʙËʻʢʪʽʚ. ʂʦʩʦʢʫʪʥʽ ʧʨʦʝʢʮʽʾ ʤʘʶʪʴ ʽʥʰʫ ʧʝʨʝʚʘʛʫ ï 

ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʽʜʥʦʩʥʦʾ ʥʘʦʯʥʦʩʪʽ ʟʦʙʨʘʞʝʥʴ ʚʦʥʠ ʜʘʶʪʴ ʟʤʦʛʫ ʙʫʜʫʚʘʪʠ ʩʢʣʘʜʥʽ 
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ʢʦʥʪʫʨʠ ʚ ʧʝʚʥʠʭ ʧʣʦʱʠʥʘʭ ʙʝʟ ʩʧʦʪʚʦʨʝʥʥʷ. ʅʘʧʨʷʤ ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʦʩʝʡ ʪʘ 

ʧʦʢʘʟʥʠʢʠ ʩʧʦʪʚʦʨʝʥʥʷ ʥʘ ʢʦʞʥʽʡ ʟ ʥʠʭ ʜʣʷ ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʩʦʢʫʪʥʠʭ ʧʨʦʝʢʮʽʡ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.5. ɼʘʣʽ ʧʦʢʘʟʘʥʦ ʘʢʩʦʥʦʤʝʪʨʽʾ ʢʽʣ, ʚʧʠʩʘʥʠʭ ʚ ʛʨʘʥʽ ʢʫʙʘ, 

ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʧʣʦʱʠʥ ʧʨʦʝʢʮʽʡ: ʚ ʬʨʦʥʪʘʣʴʥʽʡ ʽʟʦʤʝʪʨʽʾ (ʨʠʩ. 9.33), 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʽʟʦʤʝʪʨʽʾ (ʨʠʩ. 9.34) ʪʘ ʬʨʦʥʪʘʣʴʥʽʡ ʜʠʤʝʪʨʽʾ (ʨʠʩ. 9.35).  

 

  
ʈʠʩ. 9.33  

 

 
ʈʠʩ. 9.34  

  
ʈʠʩ. 9.35  

ʂʦʞʥʠʡ ʟ ʝʣʽʧʩʽʚ ʤʘʻ ʯʦʪʠʨʠ ʪʦʯʢʠ ʜʦʪʠʢʫ ʜʦ ʩʪʦʨʽʥ ʦʧʠʩʘʥʦʛʦ ʢʚʘʜʨʘʪʘ, 

ʯʦʪʠʨʠ ʪʦʯʢʠ ʥʘ ʜʽʘʛʦʥʘʣʷʭ ʢʚʘʜʨʘʪʘ. ʈʦʟʤʽʨʠ ʪʘ ʧʦʣʦʞʝʥʥʷ ʚʝʣʠʢʠʭ ʽ ʤʘʣʠʭ ʦʩʝʡ ʚ 

ʢʦʞʥʦʤʫ ʝʣʽʧʩʽ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.33 ï 9.35. 
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ʈʦʟʛʣʷʥʫʪʽ ʝʣʽʧʩʠ ʻ ʣʝʢʘʣʴʥʠʤʠ ʢʨʠʚʠʤʠ. ɿ ʤʝʪʦʶ ʩʧʨʦʱʝʥʥʷ ʧʦʙʫʜʦʚ ʟʘʤʽʩʪʴ 

ʝʣʽʧʩʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʽʥʰʘ ʣʽʥʽʷ, ʥʘʧʨʠʢʣʘʜ, ʩʢʣʘʜʝʥʘ ʮʠʨʢʫʣʴʥʘ ʟʘʤʢʥʝʥʘ 

ʢʨʠʚʘ, ʫʪʚʦʨʝʥʘ ʩʧʨʷʞʝʥʥʷʤ ʯʦʪʠʨʴʦʭ ʜʫʛ. ʅʘ ʨʠʩ. 9.36 ʧʦʢʘʟʘʥʦ ʧʦʙʫʜʦʚʫ 

ʩʢʣʘʜʝʥʠʭ ʢʨʠʚʠʭ, ʷʢʠʤʠ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʝʣʽʧʩʠ ʚ ʧʨʷʤʦʢʫʪʥʽʡ 

ʽʟʦʤʝʪʨʽʾ (ʨʠʩ. 9.31). ɼʣʷ ʮʴʦʛʦ ʙʫʜʫʶʪʴ ʨʦʤʙ (ʧʨʦʝʢʮʽʶ ʦʧʠʩʘʥʦʛʦ ʢʚʘʜʨʘʪʘ), ʜʚʽ 

ʚʝʨʰʠʥʠ ʷʢʦʛʦ ʆ1 ʽ ʆ2  ʻ ʮʝʥʪʨʘʤʠ ʜʫʛ ɸËɽË ʪʘ ʉËɺË. ɺ ʧʝʨʝʪʠʥʽ ʚʝʣʠʢʦʾ ʜʽʘʛʦʥʘʣʽ 

ʨʦʤʙʘ ʟ ʧʨʷʤʠʤʠ ʆ1ʉË ʪʘ ʆ1ɺË (ʘʙʦ ʆ2ɸË ʪʘ ʆ2ɽË), ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʦʯʢʠ  ʆ3 ʪʘ ʆ4,  ̫ ʢʽ ʻ 

ʮʝʥʪʨʘʤʠ ʜʫʛ ɸËʉË ʪʘ ɺËɽË. ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʩʢʣʘʜʝʥʘ ʢʨʠʚʘ ʧʨʦʭʦʜʠʪʴ 

ʪʽʣʴʢʠ ʯʝʨʝʟ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʥ ʦʧʠʩʘʥʦʛʦ ʢʚʘʜʨʘʪʘ (ɸË, ɺË, ʉË, ɽË). ʈʦʟʤ̔ʨʠ ʚʝʣʠʢʦ ʾʪʘ 

ʤʘʣʦʾ ʦʩʝʡ ʥʝ ʜʦʨʽʚʥʶʶʪʴ ʦʩʷʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʝʣʽʧʩʘ. ʋ ʟʚËʷʟʢʫ ʟ ʯʠʤ ʪʘʢʘ ʢʨʠʚʘ ʥʝ 

ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʦ ʢʨʝʩʣʝʥʴ. 

 

 
ʈʠʩ. 9.36  

 

ʅʘ ʨʠʩ. 9.37 ʧʦʢʘʟʘʥʦ ʦʨʪʦʛʦʥʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʪʘ ʘʢʩʦʥʦʤʝʪʨʽʶ ʧʨʦʩʪʦʨʦʚʦʾ 

ʢʨʠʚʦʾ ï ʮʠʣʽʥʜʨʠʯʥʦʾ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ, ʚ ʫʪʚʦʨʝʥʥʽ ʷʢʦʾ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʢʦʣʦ. 

ʇʦʙʫʜʦʚʘʥʦ ʪʘʢʦʞ ʜʦʪʠʯʥʫ ʜʦ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ ʚ ʪʦʯʮʽ 3. ɼʦʪʠʯʥʘ t ʧʝʨʝʪʠʥʘʻ 

ʧʣʦʱʠʥʫ ʭʆʫ ʚ ʪʦʯʮʽ ɸ. 

ʇʦʙʫʜʦʚʘ ʢʦʣʘ ʥʝʦʙʭʽʜʥʘ ʚ ʟʦʙʨʘʞʝʥʥʽ ʮʠʣʽʥʜʨʘ, ʢʦʥʫʩʘ, ʩʬʝʨʠ. ʅʘ ʨʠʩ. 9.38  

ʧʦʢʘʟʘʥʦ ʧʨʷʤʠʡ ʢʨʫʛʦʚʠʡ ʢʦʥʫʩ ʟ ʦʩʥʦʚʦʶ ʫ ʚʠʛʣʷʜʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʦʣʘ.  

ɸʢʩʦʥʦʤʝʪʨʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ï ʧʨʷʤʦʢʫʪʥʘ ʜʠʤʝʪʨʽʷ, ʚ ʷʢʽʡ ʢʦʣʦ ʧʦʙʫʜʦʚʘʥʦ 

ʷʢ ʥʘ ʨʠʩ. 9.32. ʇʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʜʦʪʠʢʫ ʢʦʥʪʫʨʥʠʭ ʪʚʽʨʥʠʭ ʢʦʥʫʩʘ ʜʦ ʝʣʽʧʩʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʜʽʘʤʝʪʨʘ ʦʩʥʦʚʠ ʽ ʚʠʩʦʪʠ ʢʦʥʫʩʘ. ʇʦʙʫʜʦʚʘʥʦ 

ʪʘʢʦʞ ʪʦʯʢʠ 1 ̔  2 ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ ɸɺ ʟ ʙʽʯʥʦʶ ʧʦʚʝʨʭʥʝʶ ʢʦʥʫʩʘ.  
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ʈʠʩ. 9.37  

 

 

 

ʈʠʩ. 9.38  

 

ʅʘ ʨʠʩ. 9.39 ʧʦʢʘʟʘʥʦ ʧʦʭʠʣʠʡ ʝʣʽʧʪʠʯʥʠʡ ʮʠʣʽʥʜʨ ʟ ʦʩʥʦʚʦʶ ʫ ʚʠʛʣʷʜʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʦʣʘ. ɸʢʩʦʥʦʤʝʪʨʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʮʠʣʽʥʜʨʘ ï ʧʨʷʤʦʢʫʪʥʘ 

ʽʟʦʤʝʪʨʽʷ.  ʇʦʢʘʟʘʥʦ  ʧʦʙʫʜʦʚʫ  ʧʣʦʱʠʥ  ȹ  ʽ  ũ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ ɸ 

ʧʨʦʩʪʦʨʫ ʪʘ ʻ ʜʦʪʠʯʥʠʤʠ ʜʦ ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ.  

ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʥʘʦʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʥʫʩʘ, ʮʠʣʽʥʜʨʘ ʪʘ ʙʫʜʴ-

ʷʢʠʭ ʣʽʥʽʡʯʘʪʠʭ ʧʦʚʝʨʭʦʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʷʤʦʢʫʪʥʽ ʘʙʦ ʢʦʩʦʢʫʪʥʽ 

ʘʢʩʦʥʦʤʝʪʨʽʾ. 
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ʈʠʩ. 9.39  

 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʘʢʩʦʥʦʤʝʪʨʽʾ ʩʬʝʨʠ ʥʝʦʙʭʽʜʥʦ ʧʘʤËʷʪʘʪʠ, ʱʦ ʾʾ ʢʦʩʦʢʫʪʥʘ 

ʘʢʩʦʥʦʤʝʪʨʽʷ ʤʘʻ ʚʠʛʣʷʜ ʝʣʽʧʩʘ, ʘ ʧʨʷʤʦʢʫʪʥʘ ï ʢʦʣʘ. ʇʨʠʢʣʘʜ ʘʢʩʦʥʦʤʝʪʨʠʯʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʩʬʝʨʠ ʨʘʜʽʫʩʘ R ʟ ʚʠʨʽʟʦʤ ʧʝʨʝʜʥʴʦʾ ʚʦʩʴʤʦʾ ʯʘʩʪʠʥʠ ʜʘʥʦ ʥʘ ʨʠʩ. 9.40, ʘ 

(ʧʨʷʤʦʢʫʪʥʘ ʧʨʠʚʝʜʝʥʘ ʽʟʦʤʝʪʨʽʷ) ʪʘ ʥʘ ʨʠʩ. 9.40, ʙ (ʧʨʷʤʦʢʫʪʥʘ ʧʨʠʚʝʜʝʥʘ 

ʜʠʤʝʪʨʽʷ). 

 

 
 

ʘ) ʙ) 

ʈʠʩ. 9.40  

ʅʘ ʨʠʩ. 9.41 ʧʦʢʘʟʘʥʦ ʧʦʙʫʜʦʚʫ ʣʽʥʽʾ ʧʝʨʝʪʠʥʫ ʮʠʣʽʥʜʨʘ ʽ ʢʦʥʫʩʘ.  
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ʈʠʩ. 9.41 

 

ɸʢʩʦʥʦʤʝʪʨʽʶ ʦʙËʻʢʪʘ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʟʘ ʪʘʙʣʠʯʥʠʤʠ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʨʘʭʫʥʢʽʚ. ʊʘʢʠʤʠ ʜʘʥʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʧʦʚʝʨʭʥʽ (ʨʠʩ. 9.42). ʗʢʱʦ ʚ ʧʨʦʮʝʩʽ ʪʚʦʨʯʦʛʦ ʧʦʰʫʢʫ ʘʨʭʽʪʝʢʪʦʨ, ʽʥʞʝʥʝʨ 

ʦʪʨʠʤʫʻ ʥʘʦʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʜʝʷʢʦʾ ʬʦʨʤʠ ʚ ʘʢʩʦʥʦʤʝʪʨʽʾ, ʪʦ ʟʥʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʘʢʩʦʥʦʤʝʪʨʠʯʥʠʭ ʧʨʦʝʢʮʽʡ ʜʦʟʚʦʣʷʻ ʡʦʤʫ ʚʠʢʦʥʘʪʠ ʟʚʦʨʦʪʥʝ  ʟʘʚʜʘʥʥʷ ï ʚʽʜʪʚʦʨʠʪʠ 

ʦʨʪʦʛʦʥʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʦʙËʻʢʪʘ.  

 

 
ʈʠʩ. 9.42  

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

1. ʑʦ ʪʘʢʝ ʧʦʢʘʟʥʠʢʠ ʩʧʦʪʚʦʨʝʥʥʷ? 

2. ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʨʷʤʦʢʫʪʥʘ ʽʟʦʤʝʪʨʽʷ ʚʽʜ ʢʦʩʦʢʫʪʥʦʾ? 

3. ʗʢʽ ʚʠʜʠ ʩʪʘʥʜʘʨʪʥʦʾ ʘʢʩʦʥʦʤʝʪʨʽʾ ʚʠ ʟʥʘʻʪʝ? 

4. ʑʦ ʪʘʢʝ ç ʽʟʦʤʝʪʨʠʯʥʘè ʘʢʩʦʥʦʤʝʪʨʽʷ, çʩʠʤʝʪʨʠʯʥʘè ʘʢʩʦʥʦʤʝʪʨʽʷ? 

5.ʑʦ ʪʘʢʝ çʧʨʠʚʝʜʝʥʘè ʘʢʩʦʥʦʤʝʪʨʽʷ? 
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ʈʆɿɼɯʃ 10. ʇʆɹʋɼʆɺɸ ʊɯʅɽʁ ɺ ɸʂʉʆʅʆʄɽʊʈɯɰ 

 

ɸʢʩʦʥʦʤʝʪʨʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʙʽʣʴʰ ʥʘʦʯʥʠʤʠ, ʷʢʱʦ ʾʭ 

ʜʦʧʦʚʥʠʪʠ ʪʽʥʷʤʠ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʢʨʝʩʣʝʥʴ. ʇʨʘʚʠʣʘ ʧʦʙʫʜʦʚʠ ʪʽʥʝʡ 

ʚ ʦʨʪʦʛʦʥʘʣʴʥʠʭ  ʧʨʦʝʢʮʽʷʭ ʙʫʣʦ ʚʠʢʣʘʜʝʥʦ ʚ ʨʦʟʜʽʣʽ 8. ɺʠʟʥʘʯʠʤʦʩʴ ʽʟ ʦʩʥʦʚʥʠʤʠ 

ʧʦʣʦʞʝʥʥʷʤʠ ʪʘʢʠʭ ʧʦʙʫʜʦʚ ʚ ʘʢʩʦʥʦʤʝʪʨʽʾ. 

1. ʉʚʽʪʣʦʚʽ ʧʨʦʤʝʥʽ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʨʷʤʠʤʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʨʦʜʥʦʤʫ ʦʩʚʽʪʣʝʥʥʶ.  

2.  ɺ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʧʨʦʝʢʮʽʷʭ ʟʨʫʯʥʠʤ ʜʣʷ ʧʦʙʫʜʦʚ ʙʫʚ ʩʪʘʥʜʘʨʪʥʠʡ 

ʥʘʧʨʷʤ ʩʚʽʪʣʦʚʠʭ ʧʨʦʤʝʥʽʚ, ʷʢʠʡ ʦʙʠʨʘʚʩʷ ʧʘʨʘʣʝʣʴʥʠʤ ʜʽʘʛʦʥʘʣʽ ʢʫʙʘ, ʧʦʢʘʟʘʥʦʛʦ  

ʥʘ ʨʠʩ.8.5, ʘ, ʙ.  ʅʘ ʨʠʩ.10.1, ʘ ,ʙ  ʥʘʚʝʜʝʥʦ ʦʨʪʦʛʦʥʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʪʘ ʧʨʷʤʦʢʫʪʥʫ 

ʽʟʦʤʝʪʨʽʶ ʢʫʙʘ ʽʟ ʧʨʦʝʢʮʽʷʤʠ ʜʽʘʛʦʥʘʣʽ ɸɺ. ɼʽʘʛʦʥʘʣʴ ɸɺ ʧʨʦʝʢʮʽʶʻʪʴʩʷ ʚ ʪʦʯʢʫ, 

ʪʦʤʫ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʦʙʫʜʦʚ ʥʝʤʦʞʣʠʚʦ. ʅʘ ʨʠʩ.10.2,  ʘ, ʙ  ʚ ʪʘʢʦʤʫ ʞ ʢʫʙʽ 

ʧʦʢʘʟʘʥʘ ʽʥʰʘ ʜʽʘʛʦʥʘʣʴ ï CD.  ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʧʦʙʫʜʦʚʠ ʙʫʜʫʪʴ ʤʦʞʣʠʚʠʤʠ, ʘʣʝ 

ʥʝʟʨʫʯʥʠʤʠ ʪʦʤʫ, ʱʦ ʧʨʦʤʽʥʴ s ʟʙʽʛʘʻʪʴʩʷ ʽʟ ʡʦʛʦ ʬʨʦʥʪʘʣʴʥʦʶ ʧʨʦʝʢʮʽʻʶ s2.  ʉʘʤʝ 

ʪʦʤʫ ʥʘ ʨʠʩ. 8.5, ʘ ʧʦʢʘʟʘʥʦ ʩʚʽʪʣʦʚʠʡ ʢʫʙ ʚ ʧʨʷʤʦʢʫʪʥʽʡ ʜʠʤʝʪʨʽʾ.  

 

 
ʈʠʩ.10.1 

 
ʈʠʩ.10.2 
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3. ʗʢʱʦ ʜʣʷ ʘʢʩʦʥʦʤʝʪʨʠʯʥʦʛʦ  ʟʦʙʨʘʞʝʥʥʷ ʦʙʨʘʪʠ ʧʦʰʠʨʝʥʫ ʚ ʧʨʘʢʪʠʮʽ 

ʧʨʷʤʦʢʫʪʥʫ ʽʟʦʤʝʪʨʽʶ, ʪʦ ʟʘ ʥʘʧʨʷʤ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʶ  ʜʦʮʽʣʴʥʦ ʧʨʠʡʥʷʪʠ ʙʫʜʴ-

ʷʢʫ ʜʽʘʛʦʥʘʣʴ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ ʟ ʜʦʚʽʣʴʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʡʦʛʦ ʩʪʦʨʽʥ ʪʘ ʛʨʘʥʷʤʠ, 

ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʣʦʱʠʥʘʤ ʧʨʦʝʢʮʽʡ  (ʨʠʩ.10.3, ʘ ).  ʅʘ ʧʨʘʢʪʠʮʽ ʟʘʟʚʠʯʘʡ ʧʦʢʘʟʫʶʪʴ 

ʧʨʦʤʽʥʴ  s  ʪʘ ʦʜʥʫ ʟ ʡʦʛʦ ʧʨʦʝʢʮʽʡ, ʥʘʧʨʠʢʣʘʜ  s1 ʥʘ Ʉ1  (ʨʠʩ.10.3, ʙ).  ʎʴʦʛʦ  

ʜʦʩʪʘʪʥʴʦ  ʜʣʷ  ʚʠʟʥʘʯʝʥʥʷ  ʧʨʦʝʢʮʽʾ  s2  ʥʘ Ʉ2,  ʪʘ s3  ʥʘ  Ʉ3,  ʷʢʽ ʙʫʜʫʪʴ ʧʘʨʘʣʝʣʴʥʠʤʠ 

ʜʽʘʛʦʥʘʣʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʘʥʝʡ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ ʟ ʚʝʨʰʠʥʘʤʠ ʚ ʪʦʯʢʘʭ ɸ, ɸ1,  ɺ 

(ʨʠʩ.10.3, ʚ), ʜʝ ʧʦʢʘʟʘʥʦ ʩʧʨʦʱʝʥʠʡ ʚʘʨʽʘʥʪ ʪʘʢʦʾ ʧʦʙʫʜʦʚʠ.  ʅʘ ʨʠʩ.10.4, ʘ, ʙ  

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʘʨʽʘʥʪʠ  ʚʠʙʦʨʫ ʥʘʧʨʷʤʫ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ ʧʘʨʘʣʝʣʴʥʦ ʽʥʰʠʤ 

ʜʽʘʛʦʥʘʣʷʤ ʪʦʛʦ ʞ ʩʚʽʪʣʦʚʦʛʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ.  

4. ɺ ʧʦʜʘʣʴʰʦʤʫ ʘʢʩʦʥʦʤʝʪʨʠʯʥʽ ʧʦʙʫʜʦʚʠ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʷʤʦʢʫʪʥʦʾ ʽʟʦʤʝʪʨʽʾ ʪʘ ʧʨʷʤʦʢʫʪʥʦʾ ʜʠʤʝʪʨʽʾ. 

5. ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʯʠʪʘʥʥʷ ʢʨʝʩʣʝʥʴ ʚ ʘʢʩʦʥʦʤʝʪʨʽʾ ʧʨʠ ʧʦʟʥʘʯʝʥʥʽ  ʪʦʯʦʢ,  

ʣʽʥʽʡ,  ʧʣʦʱʠʥ  ʪʘ  ʧʦʚʝʨʭʦʥʴ  ʙʫʜʝ ʩʢʘʩʦʚʘʥʦ çʰʪʨʠʭʠè ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚ 

ʧʨʘʢʪʠʯʥʠʭ ʢʨʝʩʣʝʥʥʷʭ ʚʦʥʠ  ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. 

 

 
ʘ) ʙ) ʚ) 

ʈʠʩ.10.3 

 

 
ʘ) ʙ) 

ʈʠʩ.10.4 
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10.1. ʇʦʙʫʜʦʚʘ  ʪʽʥʝʡ ʚʽʜ ʝʣʝʤʝʥʪʘʨʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ 

 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʪʽʥʴ ʚʽʜ ʪʦʯʢʠ ʥʘ ʙʫʜʴ-ʷʢʫ ʧʣʦʱʠʥʫ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʝʨʝʪʠʥʫ ʽʟ ʮʽʻʶ ʧʣʦʱʠʥʦʶ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ ʯʝʨʝʟ ʪʦʯʢʫ. 

ɸʨʭʽʪʝʢʪʫʨʥʽ ʦʙôʻʢʪʠ ʫʪʚʦʨʝʥʦ ʧʣʦʱʠʥʘʤʠ, ʙʽʣʴʰʽʩʪʴ ʷʢʠʭ ʧʘʨʘʣʣʝʣʴʥʘ ʜʦ ʧʣʦʱʠʥ 

ʧʨʦʝʢʮʽʡ, ʪʦʤʫ ʩʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʧʦʙʫʜʦʚʫ ʪʽʥʝʡ ʚʽʜ ʪʦʯʢʠ ʥʘ Ʉ1, Ʉ2  ʽ  Ʉ3.  ʇʨʠ 

ʧʦʙʫʜʦʚʽ  ʪʽʥʽ ʚʽʜ ʪʦʯʢʠ ʥʘ ʧʣʦʱʠʥʫ ʧʨʦʝʢʮʽʡ  ʚʠʢʦʨʠʩʪʘʥʦ  ʧʝʨʝʪʠʥ ʩʚʽʪʣʦʚʦʛʦ  

ʧʨʦʤʝʥʷ  ʟ  ʡʦʛʦ ʦʨʪʦʛʦʥʘʣʴʥʦʶ ʧʨʦʝʢʮʽʻʶ ʥʘ ʮʶ ʧʣʦʱʠʥʫ. ʊʘʢ, ʪʽʥʴ ʪʦʯʢʠ  ɸ ʥʘ Ʉ1  

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʝʨʝʪʠʥʽ ʧʨʦʤʝʥʷ  s  ̔ ʟ ʡʦʛʦ ʧʨʦʝʢʮʽʻʶ  s1 ʥʘ Ʉ1 (ʨʠʩ. 10.5, ʘ), ʥʘ  Ʉ2  - 

ʫ ʧʝʨʝʪʠʥʽ  s  ʽʟ  s2  (ʨʠʩ. 10.5, ʙ), ʥʘ Ʉ3 ïʫ ʧʝʨʝʪʠʥʽ  s   ̔ s3  (ʨʠʩ. 10.5, ʚ). ɺ ʢʦʞʥʦʤʫ 

ʚʠʧʘʜʢʫ ʧʨʦʤʽʥʴ s ʪʘ ʡʦʛʦ ʧʨʦʝʢʮʽʷ ʫʪʚʦʨʶʶʪʴ ʩʚʽʪʣʦʚʫ ʧʣʦʱʠʥʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ 

ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʧʣʦʱʠʥʠ ʧʨʦʝʢʮʽʾ. 

ɺ ʨʦʟʜʽʣʽ 8 ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʧʨʦʝʢʮʽʷʭ ʪʽʥʴ ʚʽʜʨʽʟʢʘ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ  ʙʫʜʴ-ʷʢʽʡ ʧʣʦʱʠʥʽ, ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʨʦʝʢʮʽʻʶ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ ʥʘ 

ʮʶ ʧʣʦʱʠʥʫ. ʊʘʢʘ  ʚʣʘʩʪʠʚʽʩʪʴ ʩʧʨʘʚʝʜʣʠʚʘ  ʽ ʜʣʷ ʧʦʙʫʜʦʚ ʚ ʘʢʩʦʥʦʤʝʪʨʽʾ:  ʥʘ ʨʠʩ. 

10.5, ʙ  ʚʽʜʨʽʟʦʢ  ɸɸ2, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ  ʜʦ Ʉ2 , ʜʘʻ ʥʘ Ʉ2  ʪʽʥʴ ɸ2ɸʊ.   ʅʘ ʨʠʩ. 10.5, ʚ  

ʚʽʜʨʽʟʦʢ  ɸɸ3,  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʜʦ Ʉ3, ʜʘʻ ʥʘ Ʉ3  ʪʽʥʴ ɸ3ɸʊ. 

 

 
ʘ) ʙ) ʚ) 

ʈʠʩ.10.5 

 

 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʦʜʥʦʯʘʩʥʦ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʧʣʦʱʠʥ ʪʽʥʴ ʪʦʯʢʠ ʧʦʧʘʜʝ 

ʥʘ ʧʣʦʱʠʥʫ, ʥʘʡʙʣʠʞʯʫ ʜʦ ʥʝʾ ʚ ʥʘʧʨʷʤʽ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ. ʎʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʦʨʜʠʥʘʪ   x, y,  z  ʪʦʯʢʠ ʽ ʚʽʜ ʥʘʧʨʷʤʫ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ. ʅʘ ʨʠʩ. 

10.6  ʧʦʢʘʟʘʥʦ ʪʨʠ ʧʨʠʢʣʘʜʠ ʧʦʙʫʜʦʚʠ ʪʽʥʝʡ ʪʦʯʢʠ  ɸ ̔ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ xa , ya,   za. 

ʇʦʙʫʜʦʚʠ ʚʠʢʦʥʘʥʦ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʽʪʣʦʚʠʭ ʧʣʦʱʠʥ ȹ. ʅʘ ʨʠʩ. 

10.6,  ʘ ʧʨʦʤʽʥʴ  s  ʧʝʨʝʪʠʥʘʻ ʧʝʨʰʦʶ ʧʣʦʱʠʥʫ Ʉ1. ʊʽʥʴ ʪʦʯʢʠ ɸ ʧʦʧʘʜʘʻ ʥʘ  Ʉ1 (ɸʊ1). 

ʅʘ ʨʠʩ. 10.6,  ʙ  ʧʝʨʝʪʠʥ  s  ʟ ʧʣʦʱʠʥʦʶ  Ʉ1  ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʧʣʦʱʠʥʦʶ Ʉ2.   ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʪʽʥʴ ʚʽʜ ɸ  ʧʦʧʘʜʘʻ ʥʘ Ʉ2 (ɸʊ2
 
) ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʣʽʥʽʾ ʧʝʨʝʪʠʥʫ ʧʣʦʱʠʥ Ʉ2  

ʽ ȹ. ʊʦʯʢʘ  ɸʊ1
 
  ʤʦʞʝ ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʟʥʘʯʘʪʠʩʴ ʷʢ ʜʦʧʦʤʽʞʥʘ ʜʣʷ ʽʥʰʠʭ ʧʦʙʫʜʦʚ.  

ɸʥʘʣʦʛʽʯʥʦ  ʚʠʟʥʘʯʝʥʦ  ʪʽʥʴ  ɸʊ3  ʪʦʯʢʠ  ɸ,  ʷʢʘ ʧʦʧʘʜʘʻ  ʥʘ  Ʉ3 (ʨʠʩ. 10.6,  ʚ). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʽʥʽ ʚʽʜʨʽʟʢʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʜʦ Ʉ1, ʚʠʢʦʨʠʩʪʘʥʦ  

ʘʥʘʣʦʛʽʯʥʫ  ʧʦʙʫʜʦʚʫ. ʅʘ ʨʠʩ. 10.7  ʧʦʢʘʟʘʥʦ,  ʱʦ ʪʽʥʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʽʜʨʽʟʢʫ ɸɺ ʟ 
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ʪʦʯʢʦʶ ɺ ʥʘ Ʉ1 ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʪʦʯʮʽ  ɺ, ʽ ʧʨʦʭʦʜʠʪʴ ʚ ʥʘʧʨʷʤʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ 

ʧʨʦʝʢʮʽʾ  ʩʚʽʪʣʦʚʦʛʦ  ʧʨʦʤʽʥʷ  s1.  ɺʽʜʨʽʟʦʢ  ʪʽʥʽ ʥʘ Ʉ1 ʟʘʢʽʥʯʫʻʪʴʩʷ ʚ ʪʦʯʮʽ ɸʊ1 (ʨʠʩ. 

10.7,  ʘ).  ʗʢʱʦ ʪʽʥʴ ʪʦʯʢʠ  ɸ ʧʦʧʘʜʘʻ  ʥʘ Ʉ2  ʘʙʦ ʥʘ  Ʉ3  (ʨʠʩ. 10.7, ʙ, ʚ),  ʣʽʥʽʷ ʪʽʥʽ  

ʤʘʻ  ʟʣʘʤ  ʥʘ  ʚʽʜʧʦʚʽʜʥʽʡ  ʦʩʽ ʚ ʪʦʯʮʽ ʉʊ, ʷʢʫ ʟôʻʜʥʘʥʦ ʟ  ɸʊ2
 
 (ɸʊ3). ɯʟ  ʧʦʙʫʜʦʚ ʚʠʜʥʦ, 

ʱʦ ʢʦʥʪʫʨ ʪʽʥʽ ʚʽʜʨʽʟʢʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʜʦ Ʉ1, ʧʦʚʪʦʨʶʻ ʣʽʥʽʶ ʧʝʨʝʪʠʥʫ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʚʽʪʣʦʚʦʾ ʧʣʦʱʠʥʠ ȹ, ʧʨʦʚʝʜʝʥʦʾ ʯʝʨʝʟ ɸɺ, ʽʟ ʧʣʦʱʠʥʘʤʠ ʧʨʦʝʢʮʽʡ. 

ɿʚʦʨʦʪʥʠʡ ʩʚʽʪʣʦʚʠʡ ʧʨʦʤʽʥʴ, ʧʨʦʚʝʜʝʥʠʡ ʽʟ ʪʦʯʢʠ ʟʣʘʤʫ ʉʊ, ʧʦʢʘʟʫʻ, ʚʽʜ ʷʢʦʾ ʩʘʤʝ 

ʪʦʯʢʠ ʉ ʚʽʜʨʽʟʢʘ  ɸɺ ʪʽʥʴ ʧʦʧʘʜʝ ʥʘ ʣʽʥʽʶ ʧʝʨʝʪʠʥʫ ʧʣʦʱʠʥ ʧʨʦʝʢʮʽʡ. ɺʽʜʨʽʟʦʢ  ɸɸ2  , 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ  ʜʦ Ʉ2 , ʜʘʻ ʥʘ Ʉ2  ʪʽʥʴ ɸ2ɸʊ  (ʨʠʩ. 10.5, ʙ), ʘ ʪʽʥʴ  ʚʽʜʨʽʟʢʘ  ɸɸ3,  

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʜʦ Ʉ3  (ʨʠʩ. 10.5, ʚ),  ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʨʽʟʢʦʤ  ɸ3 ɸʊ . 

 

 
ʘ) ʙ) ʚ) 

ʈʠʩ.10.6 

 

 

 
ʘ) ʙ) ʚ) 

ʈʠʩ.10.7 

 

ɺʝʨʪʠʢʘʣʴʥʫ  ʩʚʽʪʣʦʚʫ  ʧʣʦʱʠʥʫ  ȹ  ʚʠʢʦʨʠʩʪʘʥʦ  ʜʣʷ ʚʠʟʥʘʯʝʥʷ ʢʦʥʪʫʨʘ ʪʽʥʽ 

ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʽʜʨʽʟʢʘ  ɸɺ  ʥʘ ʙʽʯʥʫ ʧʦʚʝʨʭʥʶ ʧʨʠʟʤʠ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ 

ʙʽʯʥʠʤʠ ʨʝʙʨʘʤʠ (ʨʠʩ. 10.8) ʪʘ ʙʽʯʥʫ ʧʦʚʝʨʭʥʶ  ʮʠʣʽʥʜʨʘ  ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ 

ʪʚʽʨʥʠʤʠ (ʨʠʩ. 10.9).   ʇʣʦʱʠʥʘ ȹ ʧʝʨʝʪʠʥʘʻ  ʧʣʦʱʠʥʫ ʦʩʥʦʚʠ (ʚʽʜʨʽʟʦʢ ɺʊ ʉʊ) ʪʘ 

ʧʦʚʝʨʭʥʽ ʧʨʠʟʤʠ ʽ ʮʠʣʽʥʜʨʘ (ʣʽʥʽʷ m, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʠ  ʉʊ-1ʊ-2ʊ-3ʊé). ɼʣʷ 

ʧʦʙʫʜʦʚʠ ʪʦʯʦʢ 1ʊ , 2ʊ , 3ʊ ,é   ʟʥʘʡʜʝʥʦ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʧʣʦʱʠʥʠ  ȹ ʟ 
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ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʧʨʦʝʢʮʽʷʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʙʝʨ ʧʨʠʟʤʠ (ʘʙʦ ʪʚʽʨʥʠʭ ʮʠʣʽʥʜʨʘ). ʊʽʥʴ 

ʪʦʯʢʠ  ɸ ʚ ʦʙʦʭ ʧʨʠʢʣʘʜʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʝʨʝʪʠʥʽ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ ʽ ʣʽʥʽʾ m.  

ʅʘ ʨʠʩ. 10.10  ʧʦʢʘʟʘʥʦ ʪʽʥʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʽʜʨʽʟʢʘ ɸɺ,  ʱʦ ʧʝʨʝʪʠʥʘʻ ʧʦʭʠʣʫ 

ʛʨʘʥʴ ʧʨʠʟʤʠ ʚ ʪʦʯʮʽ ʉ. ʊʽʥʴ ʚʽʜʨʽʟʢʘ ɸɺ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʣʽʥʽʾ 1-2 ʧʝʨʝʪʠʥʫ ʩʚʽʪʣʦʚʦʾ 

ʧʣʦʱʠʥʽ  ȹ,  ʧʨʦʚʝʜʝʥʦʾ ʯʝʨʝʟ ɸɺ, ʟ ʙʽʯʥʦʶ ʛʨʘʥʥʶ ʧʨʠʟʤʠ.  ʊʘʢʠʤ ʯʠʥʦʤ, ʪʽʥʴ 

ʚʽʜʨʽʟʢʘ ɸʉ ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʪʦʯʮʽ  ʉʊ=ʉ ̔ ʟʘʢʽʥʯʫʻʪʴʩʷ ʚ ʪʦʯʮʽ  ɸʊ. ʊʽʥʴ ʚʽʜʨʽʟʢʘ  ɸɺ  

ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ  ʥʘ ʧʣʦʱʠʥʫ ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ Ɇ (ʨʠʩ. 10.11) ï ʚʽʜʨʽʟʦʢ  

ɸʊɺʊ.  ʂʦʞʥʘ ʽʟ ʮʠʭ ʪʦʯʦʢ ʦʪʨʠʤʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ  ʧʝʨʝʪʠʥʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʚʽʪʣʦʚʦʛʦ 

ʧʨʦʤʝʥʶ ʽʟ ʧʣʦʱʠʥʦʶ  Ɇ , ʜʣʷ ʯʦʛʦ ʯʝʨʝʟ ɸ ̔  ɺ  ʧʨʦʚʝʜʝʥʦ ʚʝʨʪʠʢʘʣʴʥʽ ʩʚʽʪʣʦʚʽ 

ʧʣʦʱʠʥʠ  ȹ ̔  ũ  ʪʘ ʚʠʟʥʘʯʝʥʦ ʣʽʥʽʾ ʧʝʨʝʪʠʥʫ  ʾʭ ʽʟ Ɇ  (1-2 ̔   3-4). 

 
ʈʠʩ.10.8    ʈʠʩ.10.9 

 

 

ʈʠʩ.10.10 
ʈʠʩ.10.11 
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ʅʘ ʨʠʩ. 10.12,  ʘ  ʧʦʢʘʟʘʥʦ  ʚʽʜʨʽʟʦʢ  ɸɺ,  ʧʘʨʘʣʝʣʴʥʠʡ ʜʦ Ʉ1. ɺʽʜʨʽʟʦʢ ʪʽʥʽ ɸʊɺʊ  

ʥʘ Ʉ1 ʧʘʨʘʣʝʣʴʥʠʡ  ɸɺ,  ʘ ʡʦʛʦ ʜʦʚʞʠʥʘ ʜʦʨʽʚʥʶʻ  ɸɺ. ʎʝ ʪʚʝʨʜʞʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʦ 

ʜʣʷ ʟʦʙʨʘʞʝʥʴ ʪʽʥʝʡ  ʚʽʜʨʽʟʢʽʚ, ʧʘʨʘʣʝʣʴʥʠʭ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʧʣʦʱʠʥ, ʥʘʧʨʠʢʣʘʜ,  ʉD , 

ʧʘʨʘʣʝʣʴʥʦʛʦ ʜʦ Ʉ2,  ʘʙʦ  MN,  ʧʘʨʘʣʝʣʴʥʦʛʦ ʜʦ Ʉ3  (ʨʠʩ. 10.12, ʙ, ʚ). 

 
ʈʠʩ.10.12 

 

ʊʽʥʴ ʚʽʜʨʽʟʢʘ ʤʦʞʝ ʧʘʜʘʪʠ ʧʦʚʥʽʩʪʶ  ʥʘ ʦʜʥʫ ʧʣʦʱʠʥʫ  (ʨʠʩ. 10.13, ʘ).  ʅʘ ʨʠʩ. 

10.13, ʙ  ʚʠʜʥʦ, ʱʦ ʪʽʥʴ ʪʦʯʢʠ   ʉ ʥʘ  Ʉ1  (ʉʊ1)  ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ Ʉ3. ɺʽʜʨʽʟʦʢ ɸʊ1ʉʊ1
  
  

ʧʝʨʝʪʠʥʘʻ ʚʽʩʴ  ʆʫ  ʚ ʪʦʯʮʽ ɺʊ. ɺ ʜʽʡʩʥʦʩʪʽ ʪʽʥʴ ʪʦʯʢʠ ʉ ʧʦʧʘʜʘʻ ʥʘ Ʉ3 (ʉʊ3).   ʊʘʢʠʤ 

ʯʠʥʦʤ,  ʪʽʥʴ ʚʽʜʨʽʟʢʘ ʧʦʧʘʜʘʻ  ʥʘ  ʜʚʽ  ʧʣʦʱʠʥʠ. ʃʽʥʽʷ ʪʽʥʽ ʻ ʣʘʤʘʥʦʶ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʚʽʜʨʽʟʢʽʚ ɸʊ1- ɺʊ  ʥʘ Ʉ1  ʪʘ ɺʊ ïʉʊ3
 
ʥʘ Ʉ3. ɿʚʦʨʦʪʥʠʡ ʧʨʦʤʽʥʴ, ʧʨʦʚʝʜʝʥʠʡ ʽʟ ɺʊ , 

ʚʠʟʥʘʯʘʻ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ  ɺ, ʷʢʘ ʜʘʻ ʪʽʥʴ ʥʘ ʚʽʩʴ ʆʫ. ʅʘ ʨʠʩ. 10.13, ʚ  ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʦʙʫʜʦʚʫ ʪʽʥʽ ʚʽʜʨʽʟʢʘ ɸʉ, ʷʢʘ ʧʦʧʘʜʘʻ ʥʘ  ʪʨʠ  ʧʣʦʱʠʥʠ (Ʉ1,  Ʉ3 ʽ Ʉ2)  ʽʟ ʪʦʯʢʘʤʠ 

ʟʣʘʤʫ 1 ̔  2 ʥʘ ʦʩʷʭ ʆy ʽ ʆz.  

 

 

 

ʘ) ʙ) ʚ) 

ʈʠʩ.10.13 
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ʂʦʥʪʫʨʠ ʪʽʥʝʡ ʧʣʦʩʢʠʭ ʬʽʛʫʨ ʙʫʜʫʶʪʴ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʪʽʥʝʡ ʚʽʜ ʭʘʨʘʢʪʝʨʥʠʭ 

ʪʦʯʦʢ  ʮʠʭ ʬʽʛʫʨ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜ ʚʝʨʰʠʥ ʙʘʛʘʪʦʢʫʪʥʠʢʘ. ʅʘ ʨʠʩ.10.14,ʘ  ʧʦʢʘʟʘʥʦ 

ʧʦʙʫʜʦʚʫ ʪʽʥʽ ʥʘ Ʉ1 ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʨʷʤʦʢʫʪʥʠʢʘ ʽʟ ʩʪʦʨʦʥʘʤʠ, ʧʘʨʘʣʝʣʴʥʠʤʠ ʦʩʷʤ  

ʢʦʦʨʜʠʥʘʪ, ʥʘ ʨʠʩ. 10.14, ʙ ï ʪʽʥʴ ʪʘʢʦʛʦ ʞ ʧʨʷʤʦʢʫʪʥʠʢʘ ʥʘ Ʉ2.  

 

 
ʘ) ʙ) 

ʈʠʩ.10.14 

 

ɯʟ ʨʠʩʫʥʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʜʥʦ, ʱʦ ʪʽʥʴ ʬʽʛʫʨʠ, ʧʘʨʘʣʝʣʴʥʦʾ ʜʦ ʧʣʦʱʠʥʠ, 

ʧʦʚʪʦʨʶʻ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨ ʬʽʛʫʨʠ. ʊʘʢʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʜʣʷ 

ʩʧʨʦʱʝʥʥʷ  ʧʦʙʫʜʦʚ.  

ʊʘʢ  ʥʘ ʨʠʩ. 10.15  ʚʠʜʥʦ,  ʱʦ ʪʽʥʴ ʚʽʜ CD ʧʘʜʘʻ ʥʘ Ʉ1,  ʘ ʚʽʜ ɸɺ ï ʥʘ Ʉ2. ʊʽʥʽ 

ʚʽʜ DA   ̔CB  ʥʘ  Ʉ1 ʧʨʦʚʝʜʝʥʦ  ʽʟ ʪʦʯʦʢ ʉʊ1
 
ʽ Dʊ1  ʧʘʨʘʣʝʣʴʥʦ  ʩʘʤʠʤ ʚʽʜʨʽʟʢʘʤ ʜʦ 

ʧʝʨʝʪʠʥʫ ʽʟ ʚʽʩʩʶ ʆʭ ʚ ʪʦʯʢʘʭ 1  ̔2 , ʷʢʽ ʧʦʪʽʤ  ʟôʻʜʥʘʥʦ ʽʟ ʪʦʯʢʘʤʠ ʪʽʥʝʡ ʚʝʨʰʠʥ ɸ ̔  

ɺ ʥʘ Ʉ2. 

 

 
ʈʠʩ.10.15 
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ʅʘ ʨʠʩ. 10.16, ʘ  ʧʦʢʘʟʘʥʦ ʧʦʙʫʜʦʚʫ ʢʦʥʪʫʨʽʚ ʪʽʥʝʡ ʚʽʜ ʩʪʦʨʽʥ ʪʨʠʢʫʪʥʠʢʘ 

ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ  ʥʘ ʧʣʦʱʠʥʠ Ʉ1 ʽ Ʉ2,  ʘ ʥʘ  ʨʠʩ. 10.16, ʙ ï  ʢʦʥʪʫʨ ʪʽʥʽ  

ʪʨʠʢʫʪʥʠʢʘ ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ  ʥʘ  Ʉ1, Ʉ2  ̔  Ʉ3 . 

 
ʘ) ʙ) 

ʈʠʩ.10.16 

 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 10.17. 

 
ʈʠʩ.10.17 
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ɼʘʥʦ ʜʚʽ ʪʨʠʛʨʘʥʥʽ ʧʨʠʟʤʠ ( Ɇ  ̔ ū), ʛʦʨʠʟʦʥʪʘʣʴʥʽ  ʙʽʯʥʽ ʛʨʘʥʽ ʷʢʠʭ 

ʟʥʘʭʦʜʷʪʴʩʷ  ʚ ʧʣʦʱʠʥʽ Ʉ1.  ʇʣʦʱʠʥʠ  ɺɸɽ ̔ CDH ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚʟʜʦʚʞ ʣʽʥʽʾ ʂʅ. 

ɼʘʥʦ ʪʘʢʦʞ  ʜʚʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʚʽʜʨʽʟʢʘ ʟ ʪʦʯʢʘʤʠ M1    ̔  N1   ʥʘ Ʉ1 . ɺʝʨʪʠʢʘʣʴʥʘ 

ʩʚʽʪʣʦʚʘ ʧʣʦʱʠʥʘ  ȹ, ʧʨʦʚʝʜʝʥʘ ʯʝʨʝʟ ʄ1,  ʧʝʨʝʪʠʥʘʻ ʧʣʦʱʠʥʫ ɺɸɽ ʧʦ ʧʨʷʤʽʡ 1-2, ʘ 

ʧʣʦʱʠʥʫ CDH ʧʦ ʧʨʷʤʽʡ  3-4, ̫ ʢʽ  ʚ ʩʚʦʶ ʯʝʨʛʫ  ʧʝʨʝʪʠʥʘʶʪʴʩʷ  ʚ ʪʦʯʮʽ  ST ʥʘ ʧʨʷʤʽʡ 

ʂʅ.  ʃʽʥʽʷ 1-ST -4 ï ʨʝʟʫʣʴʪʘʪ  ʧʝʨʝʪʠʥʫ  ʧʣʦʱʠʥʠ  ȹ  ʟ ʚʠʜʠʤʠʤʠ ʙʽʯʥʠʤʠ ʛʨʘʥʷʤʠ 

ʟʘʜʘʥʠʭ ʧʨʠʟʤ. ʇʨʷʤʘ  1-2 ʚʠʟʥʘʯʘʻ  ʪʘʢʦʞ ʪʦʯʢʫ ʊ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ  ʄ1-ʄ  ʟ 

ʧʣʦʱʠʥʦʶ ɺɸɽ.  ɺʽʜʨʽʟʦʢ ʊ-ʄ  ʜʘʻ ʪʽʥʴ ʊ-ST -ʄT . ɿʚʦʨʦʪʥʠʡ ʧʨʦʤʽʥʴ ʽʟ ʪʦʯʢʠ  ST  

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʘ ʊʄ  ʪʦʯʢʫ S, ʪʽʥʴ ʷʢʦʾ ʧʦʧʘʜʘʻ ʥʘ ʧʨʷʤʫ  ʂʅ.   ʊʘʢʠʤ ʯʠʥʦʤ, 

ʪʽʥʴ ʚʽʜ TS  ʧʘʜʘʻ ʥʘ ʧʨʠʟʤʫ Ɇ,  ʘ  ʚʽʜ  SM ï ʥʘ  ʧʨʠʟʤʫ ū.  ɸʥʘʣʦʛʽʯʥʘ ʧʦʙʫʜʦʚʘ 

ʚʠʢʦʥʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʽʪʣʦʚʦʾ ʧʣʦʱʠʥʠ ũ, ʧʨʦʚʝʜʝʥʦʾ ʯʝʨʝʟ ʧʨʷʤʫ N1N. 

ɺʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʥʘʷʚʥʦʩʪʽ ʚʽʜʨʽʟʢʘ  6ʊ - 7ʊ. ʊʽʥʴ ʚʽʜʨʽʟʢʘ PN ï ʣʘʤʘʥʘ  ʈ-6T  -7T -

NT . ɺʽʜʨʽʟʦʢ  MN  ʧʘʨʘʣʝʣʴʥʠʡ   ʧʣʦʱʠʥʽ  CDH, ʪʽʥʴ ʚʽʜ ʥʴʦʛʦ ïʚʽʜʨʽʟʦʢ  MT-NT  ï 

ʧʘʨʘʣʝʣʴʥʠʡ  MN ʪʘ ʤʘʻ ʪʘʢʫ ʞ ʜʦʚʞʠʥʫ.  ɿʘʰʪʨʠʭʦʚʘʥʦ ʢʦʥʪʫʨ ʪʽʥʽ, ʷʢʠʡ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚʽʜ ʧʣʦʩʢʦʾ ʬʽʛʫʨʠ PNMT ʅʘʚʝʜʝʥʠʡ ʧʨʠʢʣʘʜ  -  ʬʨʘʛʤʝʥʪ ʧʦʙʫʜʦʚʠ ʪʽʥʽ 

ʚʽʜ ʧʨʠʟʤʠ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʙʽʯʥʠʤʠ ʨʝʙʨʘʤʠ, ʷʢʽ ʧʝʨʝʪʠʥʘʶʪʴ ʧʦʭʠʣʫ ʧʣʦʱʠʥʫ. 

ʅʝʦʙʭʽʜʥʦ ʧʘʤǋʷʪʘʪʠ ʱʦ ʦʙʝʨʥʝʥʘ ʜʦ ʩʧʦʩʪʝʨʽʛʘʯʘ ʩʪʦʨʦʥʘ ʧʣʦʩʢʦʾ ʬʽʛʫʨʠ 

ʤʦʞʝ ʙʫʪʠ ʦʩʚʽʪʣʝʥʦʶ, ʘʙʦ ʟʥʘʭʦʜʠʪʠʩʴ ʫ ʚʣʘʩʥʽʡ ʪʽʥʽ. ʎʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʣʦʞʝʥʥʷ 

ʬʽʛʫʨʠ ʪʘ ʚʽʜ ʥʘʧʨʷʤʫ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ. ʅʘ ʨʠʩ. 10.18 ʧʦʢʘʟʘʥʦ ʪʨʠ ʧʨʠʢʣʘʜʠ 

ʧʦʙʫʜʦʚʠ ʧʘʜʘʶʯʦʾ ʪʽʥʽ ʥʘ ʧʣʦʱʠʥʫ Ʉ1  ʚʽʜ ʪʨʠʢʫʪʥʠʢʽʚ, ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʷʢʠʤʠ 

ʧʦʣʷʛʘʻ ʪʽʣʴʢʠ ʚ ʚʠʩʦʪʽ ʪʦʯʢʠ ɺ. ʇʨʠ ʦʜʥʘʢʦʚʦʤʫ ʥʘʧʨʷʤʽ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ 

ʚʠʜʠʤʘ ʩʪʦʨʦʥʘ ʪʨʠʢʫʪʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʣʘʩʥʽʡ ʪʽʥʽ (ʨʠʩ. 10.18,  ʘ) ʘʙʦ ʻ 

ʦʩʚʽʪʣʝʥʦʶ (ʨʠʩ. 10.18,  ʙ). ʅʘ ʮʝ ʚʢʘʟʫʻ ʪʨʠʢʫʪʥʠʢ ʧʘʜʘʶʯʦʾ ʪʽʥʽ. ʂʦʥʪʫʨ ʧʘʜʘʶʯʦʾ 

ʪʽʥʽ ʚʽʜ ʧʣʦʩʢʦʾ ʬʽʛʫʨʠ ʤʦʞʝ ʩʧʨʦʝʢʮʽʶʚʘʪʠʩʴ ʫ ʧʨʷʤʫ (ʨʠʩ. 10.18, ʚ). ʎʝ ʻ ʦʟʥʘʢʦʶ 

ʪʦʛʦ, ʱʦ ʩʚʽʪʣʦʚʠʡ ʧʨʦʤʽʥʴ ʧʘʨʘʣʝʣʴʥʠʡ ʜʦ ʧʣʦʱʠʥʠ ʬʽʛʫʨʠ, ʷʢʘ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʚʚʘʞʘʻʪʴʩʷ ʟʘʪʽʥʝʥʦʶ.  

 
ʘ) ʙ) ʚ) 

ʈʠʩ.10.18 

ʅʘ ʨʠʩ. 10.19  ʧʦʢʘʟʘʥʦ ʘʥʘʣʦʛʽʯʥʽ ʧʦʙʫʜʦʚʠ ʜʣʷ ʪʨʴʦʭ ʦʜʥʘʢʦʚʠʭ 

ʪʨʠʢʫʪʥʠʢʽʚ, ʪʽʥʽ ʷʢʠʭ ʚʠʟʥʘʯʝʥʦ ʟʘ ʨʽʟʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʩʚʽʪʣʦʚʠʭ ʧʨʦʤʝʥʽʚ. 
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ʇʨʠ ʧʦʙʫʜʦʚʽ ʪʽʥʝʡ  ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʤʠʤʦʙʽʞʥʽ ʧʨʷʤʽ. ʗʢʱʦ ʚʽʜʨʽʟʢʠ ʾʭ 

ʧʘʜʘʶʯʠʭ ʪʽʥʝʡ ʥʘ ʦʜʥʫ ʧʣʦʱʠʥʫ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʪʽʥʴ ʚʽʜ ʜʝʷʢʦʾ 

ʪʦʯʢʠ ʦʜʥʦʛʦ ʚʽʜʨʽʟʢʘ ʧʦʧʘʜʘʻ ʥʘ ʜʨʫʛʠʡ ʚʽʜʨʽʟʦʢ. ʅʘ ʨʠʩ. 10.20, ʘ ʧʦʢʘʟʘʥʦ, ʱʦ  ʪʽʥʽ,  

ʷʢʽ ʧʘʜʘʶʪʴ ʥʘ Ʉ1 ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʽʜʨʽʟʢʘ  ɸɺ ʪʘ ʚʽʜʨʽʟʢʘ ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ  

CD,  ʧʝʨʝʪʠʥʘʶʪʴʩʷ. ɺ ʪʦʯʢʫ 1ʊ=2ʊ  ʧʦʧʘʣʠ ʪʽʥʽ ʚʽʜ ʪʦʯʢʠ 1 ʥʘ CD ʽ 2 ʥʘ  ɸɺ.  ɰʭ 

ʧʦʣʦʞʝʥʥʷ ʥʘ ʚʽʜʨʽʟʢʘʭ ʚʠʟʥʘʯʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʦʨʦʪʥʦʛʦ ʧʨʦʤʝʥʷ.  

 

 
ʘ) ʙ) ʚ) 

ʈʠʩ.10.19 

 

ʅʘ ʨʠʩ. 10.20, ʙ ʘʥʘʣʦʛʽʯʥʘ ʧʦʙʫʜʦʚʘ ʚʠʢʦʥʘʥʘ  ʜʣʷ  ʤʠʤʦʙʽʞʥʠʭ  ʚʽʜʨʽʟʢʽʚ  ɸɺ 

 ̔CD, ʧʘʨʘʣʝʣʴʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʦʩʷʤ ʆʫ ʪʘ ʆʭ. 

 

  
ʘ) ʙ) 

ʈʠʩ.10.20 

 

ʅʘ  ʨʠʩ. 10.21  ʧʦʢʘʟʘʥʦ ʪʽʥʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʥʘ Ʉ1,  ʾʾ ʢʦʥʪʫʨ  

ʧʦʚʪʦʨʶʻ  ʢʦʥʪʫʨ  ʬʽʛʫʨʠ.  ʇʨʠ ʧʦʙʫʜʦʚʽ ʢʦʥʪʫʨʫ ʪʽʥʽ, ʱʦ ʧʘʜʘʻ ʚʽʜ ʪʘʢʦʛʦ ʞ ʢʨʫʛʘ 
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ʥʘ  Ʉ2  (ʨʠʩ. 10.22), ʚʠʟʥʘʯʝʥʽ ʪʽʥʽ ʭʘʨʘʢʪʝʨʥʠʭ ʪʦʯʦʢ ï 1, 3, 5, 7, ɦ ʦ ʥʘʣʝʞʘʪʴ 

ʩʪʦʨʦʥʘʤ ʦʧʠʩʘʥʦʛʦ ʢʚʘʜʨʘʪʘ, ʪʘ ʪʦʯʦʢ 2, 4, 6, 8 ʥʘ  ʡʦʛʦ ʜʽʘʛʦʥʘʣʷʭ. 

 

 
ʈʠʩ.10.21 

 

 

 
ʈʠʩ.10.22 

 

ʅʘ ʨʠʩ. 10.23 ʧʦʢʘʟʘʥʦ, ʱʦ ʢʦʥʪʫʨ ʪʽʥʽ ʚʽʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʧʝʨʝʪʠʥʘʻ 

ʚʽʩʴ ʆʭ ʚ ʪʦʯʢʘʭ ɸ ̔ ɺ. ʅʘ Ʉ1  ʫʧʘʣʘ ʪʽʥʴ ʜʫʛʠ ɸ-7-8-1-2-3-ɺ. ʅʘ Ʉ2 ï ʚʽʜʧʦʚʽʜʥʦ 

ʧʦʧʘʜʘʻ ʪʽʥʴ ʚʽʜ ʜʫʛʠ ɸ-6-5-4-ɺ. ʊʽʥʴ ʭʦʨʜʠ ɸɺ ʧʦʧʘʜʘʻ ʥʘ ʚʽʩʴ ʆʭ. 
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ʈʠʩ.10.23 

 

10.2. ʊʽʥʽ ʚʽʜ ʧʨʦʩʪʦʨʦʚʠʭ ʬʽʛʫʨ 

 

ʗʢ ʽ ʚ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʧʨʦʝʢʮʽʷʭ, ʚʣʘʩʥʽ ʪʽʥʽ ʧʨʠʟʤʠ ʪʘ ʮʠʣʽʥʜʨʘ (ʨʠʩ. 10.24, 

10.25) ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʪʠʯʥʠʭ ʜʦ ʾʭ ʙʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʩʚʽʪʣʦʚʠʭ 

ʧʣʦʱʠʥ ȹ ̔ ũ (ʚ ʜʘʥʦʤʫ ʨʘʟʽ ï ʚʝʨʪʠʢʘʣʴʥʠʭ).  

 
ʈʠʩ.10.24 

 

ʂʦʥʪʫʨ ʚʣʘʩʥʦʾ ʪʽʥʽ ʥʘ ʦʙʦʭ ʧʦʚʝʨʭʥʷʭ ï ʧʨʦʩʪʦʨʦʚʘ  ʣʽʥʽʷ 1-2-3-4-5. ɼʣʷ 

ʧʦʙʫʜʦʚʠ ʢʦʥʪʫʨʫ ʧʘʜʘʶʯʦʾ ʪʽʥʽ ʜʦʩʪʘʪʥʴʦ ʚʠʟʥʘʯʠʪʠ ʪʽʥʽ ʪʦʯʦʢ 2,3.4.  ʗʢʱʦ  ʚʦʥʠ 
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ʧʦʧʘʜʘʶʪʴ  ʥʘ Ʉ1 , ʪʦ ʪʽʥʴ ʚʩʽʻʾ ʧʦʚʝʨʭʥʽ ʧʘʜʘʻ ʥʘ Ʉ1 (ʨʠʩ. 10.24, ʘ,  10. 25, ʘ).  ʅʘ ʨʠʩ. 

10.25, ʘ ʣ̔ ʥʽʷ  ʪʽʥʽ  ʚʽʜ ʜʫʛʠ  2-3-4  ʚ  ʪʦʯʢʘʭ  2ʊ  ʽ 4ʊ  ʤʘʻ  ʜʦʪʠʢ ʜʦ ʧʨʷʤʠʭ 1ʊ ï 2ʊ  ʽ 5ʊ -

4ʊ. ʅʘ ʨʠʩ. 10.24, ʙ: ʪʽʥʴ ʧʨʠʟʤʠ ʧʘʜʘʻ ʥʘ ʜʚʽ ʧʣʦʱʠʥʠ. ʅʘ ʧʣʦʱʠʥʫ Ʉ1 ʧʦʧʘʜʘʶʪʴ 

ʪʽʥʽ ʣʽʥʽʡ 1-2-6 ʪʘ 5-7. ʃʘʤʘʥʘ 6-3-4-7 ʜʘʻ ʪʽʥʴ ʥʘ Ʉ2. 

ʅʘ ʨʠʩ. 10.25,  ʙ: ʥʘ ʧʣʦʱʠʥʫ Ʉ1  ʧʦʧʘʜʘʶʪʴ ʪʽʥʽ ʣʽʥʽʡ 1-6 ʪʘ  5-4 (ʧʨʷʤʘ), 4-7 

(ʢʨʠʚʘ) , ʘ ʥʘ Ʉ2  -  ʪʽʥʴ ʜʫʛʠ  ʢʦʣʘ 7-3-2 ʪʘ ʧʨʷʤʦʾ 2-6. ɺ ʪʦʯʢʘʭ 2ʊ ʽ 4ʊ  ʢʨʠʚʽ  ʥʘ 

ʢʦʥʪʫʨʽ ʪʽʥʽ  ʜʦʪʠʯʥʽ ʜʦ ʧʨʷʤʠʭ 6ʊ ï 2ʊ  ̔ 5ʊ ï 4ʊ. 

 

 
ʘ ʙ 

ʈʠʩ.10.25 

 

ɼʣʷ ʧʽʨʘʤʽʜʠ (ʨʠʩ. 10.26, ʘ) ʽ ʢʦʥʫʩʘ (ʨʠʩ. 10.26, ʙ) ʙʫʜʫʶʪʴ ʩʧʦʯʘʪʢʫ  

ʧʘʜʘʶʯʫ ʪʽʥʴ  ʚʝʨʰʠʥ  Q  ʥʘ ʧʣʦʱʠʥʫ ʦʩʥʦʚʠ ʧʦʚʝʨʭʥʽ ( ʚ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʥʘ  Ʉ1).  

ʇʨʷʤʽ, ʧʨʦʚʝʜʝʥʽ ʽʟ ʪʦʯʢʠ Qʊ
1
  ʜʦ ʢʦʥʪʫʨʫ ʦʩʥʦʚʠ ʧʦʚʝʨʭʥʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʪʦʯʦʢ ʜʦʪʠʢʫ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʢʦʥʪʫʨ ʧʘʜʘʶʯʦʾ ʪʽʥʽ ʽ ʚʠʟʥʘʯʘʶʪʴ ʛʨʘʥʠʮʶ ʚʣʘʩʥʦʾ 

ʪʽʥʽ ï ʨʝʙʨʘ ɸQ ̔ ɺQ ʥʘ ʧʽʨʘʤʽʜʽ ʪʘ ʪʚʽʨʥʽ Qʄ ̔ ʂQ ʥʘ ʢʦʥʫʩʽ.  

 

 
 

ʈʠʩ.10.26 
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ʗʢʱʦ ʚʚʘʞʘʪʠ ʧʨʠʩʫʪʥʽʤʠ ʧʣʦʱʠʥʫ Ʉ3 (ʨʠʩ. 10.26, ʘ)  ʪʘ Ʉ2  ʽ Ʉ3  (ʨʠʩ. 10.26, 

ʙ),  ʪʦ ʢʦʥʪʫʨ ʪʽʥʽ ʨʦʟʧʦʜʽʣʠʪʴʩʷ ʥʘ ʚʢʘʟʘʥʠʭ ʧʣʦʱʠʥʘʭ ʽʟ ʪʦʯʢʘʤʠ ʟʣʘʤʫ ʥʘ ʣʽʥʽʷʭ 

ʧʝʨʝʪʠʥʫ ʧʣʦʱʠʥ. 

ʅʘ ʨʠʩ. 10.27  ʧʦʢʘʟʘʥʦ ʧʦʙʫʜʦʚʫ ʧʘʜʘʶʯʦʾ ʪʽʥʽ ʢʦʥʫʩʘ ʥʘ ʪʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ 

ʪʘ ʪʨʠ ʚʝʨʪʠʢʘʣʴʥʽ ʧʣʦʱʠʥʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʧʨʠʟʤʘʪʠʯʥʫ ʧʦʚʝʨʭʥʶ. ʊʽʥʴ ʜʘʶʪʴ 

ʪʚʽʨʥʽ ɸQ ̔ ɺQ.  

 

 
ʈʠʩ.10.27 

 

ʈʠʩ. 10.28  ʜʝʤʦʥʩʪʨʫʻ ʪʽʥʴ ʚʩʝʨʝʜʠʥʽ ʢʦʥʽʯʥʦʾ ʧʦʚʝʨʭʥʽ (ʢʦʥʽʯʥʽʡ ʥʽʰʽ). 

ɺʣʘʩʥʘ ʪʽʥʴ ʦʙʤʝʞʝʥʘ ʪʚʽʨʥʠʤʠ  ɸQ ʽ ɺQ. ʊʽʥʴ ʚʩʝʨʝʜʠʥʽ ʥʽʰʽ ʜʘʻ ʪʚʽʨʥʘ BQ, ʯʘʩʪʠʥʘ  

ʷʢʦʾ  (ɺʉ)  ʧʘʜʘʻ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʛʨʘʥʴ ʥʽʰʽ, ʘ ʪʽʥʴ ʜʨʫʛʦʾ ʯʘʩʪʠʥʽ (ʉQ) ï ʥʘ 

ʢʦʥʽʯʥʫ ʧʦʚʝʨʭʥʶ. 

 

 
 

ʈʠʩ.10.28 
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ʅʘ ʨʠʩ. 10.29 ʜʘʥʦ: ʮʠʣʽʥʜʨ ū ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ʥʘ Ʉ1, ʧʨʦʬʽʣʴʥʘ 

ʧʣʦʱʠʥʘ Ɋ ʽ ʧʦʣʦʚʠʥʘ ʮʠʣʽʥʜʨʘ  ɋ ( ʟ ʚʽʩʩʶ, ʧʘʨʘʣʝʣʴʥʦʶ ʦʩʽ ʆʫ), ʷʢʠʡ ʧʨʠʤʠʢʘʻ ʜʦ 

Ɋ. ɿʘʜʘʥʦ ʜʦʚʽʣʴʥʦ ʥʘʧʨʷʤ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʶ s ʪʘ ʡʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʫ  ʧʨʦʝʢʮʽʶ s1. 

ʇʦʙʫʜʦʚʠ ʪʽʥʝʡ ʨʦʟʛʣʷʥʝʤʦ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

 

 
 

 

ʈʠʩ.10.29 
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1. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʚʽʪʣʦʚʦʛʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ ʚʠʟʥʘʯʘʻʤʦ ʥʘʧʨʷʤ ʧʨʦʝʢʮʽʡ 

ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ ʥʘ Ʉ2   ̔Ʉ3  (s2  ̔s3 ) (ʨʠʩ. 10.29, ʙ). ɿʘ ʥʘʧʨʷʤʦʤ s1  ʧʨʦʚʦʜʠʤʦ 

ʜʦʪʠʯʥʽ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʥʦʚʠ ʮʠʣʽʥʜʨʘ ū. ɿʘ  ʥʘʧʨʷʤʦʤ  s2  ʙʫʜʫʻʤʦ ʜʦʪʠʯʥʫ ʜʦ 

ʬʨʦʥʪʘʣʴʥʦʾ ʦʩʥʦʚʠ ʮʠʣʽʥʜʨʘ ɋ.  (ʨʠʩ. 10.29, ʘ, ʚ). ʊʦʯʢʠ ʜʦʪʠʢʫ ɸ, ʂ, ʊ ï ʦʩʥʦʚʠ 

ʪʚʽʨʥʠʭ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʣʘʩʥʽ ʪʽʥʽ ʥʘ ʮʠʣʽʥʜʨʘʭ. 

2. ʇʘʜʘʶʯʘ ʪʽʥʴ ʮʠʣʽʥʜʨʘ  ɋ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʫʛʦʶ ʢʦʣʘ  I-L-N-T ʪʘ  ʧʨʷʤʦʶ ʊ-V  

(ʈʠʩ. 10.29,  ʚ).  ɺʦʥʘ  ʧʦʧʘʜʘʻ ʯʘʩʪʢʦʚʦ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ (IT ïLT- NT-TT -7ʊ) 

, ʘ ʯʘʩʪʢʦʚʦ - ʥʘ ʧʣʦʱʠʥʫ Ɋ. 

3.  ɺʣʘʩʥʘ ʪʽʥʴ  ʮʠʣʽʥʜʨʘ ū ʤʘʻ ʢʦʥʪʫʨ ɸ-ɺ-ʉ-D-E-F-K. (ʨʠʩ. 10.29, ʛ) . ɺ 

ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ  Ʉ1 ï ʧʦʧʘʜʘʶʪʴ ʪʽʥʽ ʚʽʜʨʽʟʢʽʚ  ɸ -1  ʽ ʂ -

2. ɺʽʜʨʽʟʢʠ 1-ɺ ̔ 2-F ʜʘʶʪʴ ʪʽʥʽ ʥʘ ʧʣʦʱʠʥʫ Ɋ. ɿʘʚʝʨʰʫʻ ʢʦʥʪʫʨ ʪʽʥʽ ʢʨʠʚʘ  m (FT ïET-

DTðCT-BT)  (ʨʠʩ.10.29,ʘ). 

 ɸʣʝ ʜʽʣʷʥʢʠ 3ʊ-6ʊ  ̔ 4ʊ-5ʊ  ʧʦʧʘʜʘʶʪʴ ʥʘ  ʧʦʚʝʨʭʥʶ ʮʠʣʽʥʜʨʘ ɋ ʪʘ ʪʽʥʽ,  ʚʽʜ 

ʥʴʦʛʦ ʥʘ ʧʣʦʱʠʥʫ Ɋ.  

4. ʇʦʙʫʜʦʚʫ  ʪʽʥʽ  ʥʘ ʮʠʣʽʥʜʨʽ  ɋ ʧʦʢʘʟʘʥʦ  ʥʘ  ʨʠʩ. 10.29, ʛ.  ɺʝʨʪʠʢʘʣʴʥʘ 

ʩʚʽʪʣʦʚʘ ʧʣʦʱʠʥʘ  ȹ,  ʷʢʫ ʧʨʦʚʝʜʝʥʦ ʯʝʨʝʟ  ʧʨʷʤʫ  KF, ʧʝʨʝʪʠʥʘʻ ʮʠʣʽʥʜʨ  ɋ  ʧʦ ʣʽʥʽʾ 

8-9-10-11ʊ-12ʊ-6ʊ. ʅʘʩ ʙʫʜʝ ʮʽʢʘʚʠʪʠ  ʾʾ ʯʘʩʪʠʥʘ 10-11ʊ-12ʊ-6ʊ , ʪʦʤʫ ʱʦ ʚʦʥʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʩʚʽʪʣʝʥʽʡ ʯʘʩʪʠʥʽ ʧʦʚʝʨʭʥʽ  ʮʠʣʽʥʜʨʘ. ɺʘʞʣʠʚʦ:  ʪʽʥʴ ʪʦʯʢʠ 3 ʥʘ KF  

ʧʦʧʘʜʝ ʚ ʪʦʯʢʫ 10 ʥʘ TV, ʘ ʨʘʟʦʤ  ʚʦʥʠ ʜʘʜʫʪʴ ʪʽʥʴ ʥʘ Ɋ (3ʊ=10ʊ). 

ɸʥʘʣʦʛʽʯʥʫ ʧʦʙʫʜʦʚʫ ʚʠʢʦʥʘʥʦ ʚ ʧʣʦʱʠʥʽ  Ɇ, ʧʨʦʚʝʜʝʥʽʡ ʯʝʨʝʟ ɸɺ, ʘʣʝ ʣʽʥʽʶ 

ʧʝʨʝʪʠʥʫ n  ʚʠʢʦʨʠʩʪʘʥʦ ʪʽʣʴʢʠ  ʥʘ ʜʽʣʷʥʮʽ  4ʊ ïɺʊ.  ɺʽʜ  ɺʊ  ʜʦ 5ʊ ʪʽʥʴ ʜʘʻ ʢʨʠʚʘ ɺ-ʉ-5.  

ʊʽʥʴ ʪʦʯʢʠ ʉ ʰʫʢʘʻʤʦ ʥʘ ʣʽʥʽʾ  k, ʚʟʜʦʚʞ ʷʢʦʾ ʮʠʣʽʥʜʨ ɋ ʧʝʨʝʪʠʥʘʻʪʴʩʷ  ʽʟ 

ʩʚʽʪʣʦʚʦʶ ʧʣʦʱʠʥʦʶ ũ, ʧʨʦʚʝʜʝʥʦʾ ʯʝʨʝʟ ʪʚʽʨʥʫ WC. 

ʅʘ ʨʠʩ. 10.30, ʘ ʧʦʢʘʟʘʥʦ ʧʨʠʟʤʫ ʪʘ ʧʽʚʩʬʝʨʫ, ʜʣʷ ʷʢʠʭ ʚʠʟʥʘʯʝʥʦ ʚʣʘʩʥʽ ʪʘ 

ʧʘʜʘʶʯʽ ʪʽʥʽ.  

ʅʘ ʨʠʩ.  10.30,  ʚ ʧʦʢʘʟʘʥʦ ʧʦʙʫʜʦʚʫ ʢʦʥʪʫʨʘ ʚʣʘʩʥʦʾ ʪʽʥʽ ʥʘ ʧʽʚʩʬʝʨʽ ï ʣʽʥʽʶ 

ʢʦʣʘ, ʷʢʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʠ ɸ, ɺ, ʉ, é . ʅʘ ʣʽʥʽʾ l, ʚʟʜʦʚʞ ʷʢʦʾ ʜʦʧʦʤʽʞʥʠʡ  

ʮʠʣʽʥʜʨ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ ʚʽʩʩʶ Oz, ʤʘʻ ʜʦʪʠʢ ʜʦ ʩʬʝʨʠ, ʚʠʟʥʘʯʝʥʦ ʪʦʯʢʫ ʜʦʪʠʢʫ ɸ,  

ʧʨʷʤʦʾ,  ʧʘʨʘʣʝʣʴʥʦʾ  ʜʦ  s1.  ʅʘ ʽʥʰʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʦʣʘʭ (m i n ʥʘ ʚʠʩʦʪʽ h1 i h2), 

ʷʢʽ ʻ ʣʽʥʽʷʤʠ ʜʦʪʠʢʫ ʜʦ ʩʬʝʨʠ ʜʦʧʦʤʽʞʥʠʭ ʢʦʥʫʩʽʚ ʽʟ ʚʝʨʰʠʥʘʤʠ  D  ̔E (ʨʠʩ. 10.30, 

ʙ), ʚʠʟʥʘʯʝʥʦ ʪʦʯʢʠ ɺ ʽ ʉ ʜʦʪʠʢʫ ʧʨʷʤʠʭ, ʧʨʦʚʝʜʝʥʠʭ ʽʟ DT  ʽ ɽʊ ïʪʽʥʝʡ ʪʦʯʦʢ  D i E  

ʥʘ ʧʣʦʱʠʥʘʭ ʣʽʥʽʡ m  ̔n.. ʇʘʜʘʶʯʘ ʪʽʥʴ ʚʽʜ ʧʽʚʩʬʝʨʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ ï 

ʣʽʥʽʷ  ɸ-ɺʊ ïʉʊ. 

ɺʝʨʪʠʢʘʣʴʥʘ ʩʚʽʪʣʦʚʘ ʧʣʦʱʠʥʘ  ȹ  (ʨʠʩ. 10.30, ʘ), ʷʢʫ ʧʨʦʚʝʜʝʥʦ ʯʝʨʝʟ ʧʝʨʝʜʥʻ  

ʨʝʙʨʦ  ʧʨʠʟʤʠ 1-2, ʧʝʨʝʪʠʥʘʻ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ ʧʦ ʧʨʷʤʽʡ 1-ʄʊ, ʷʢʘ ʻ ʪʽʥʥʶ 

ʯʘʩʪʠʥʠ ʨʝʙʨʘ 1-ʄ. ʊʽʥʴ ʚʽʜʨʽʟʢʘ ʄ-2 ʧʦʧʘʜʝ ʥʘ ʩʬʝʨʫ ʽ ʧʦʚʪʦʨʠʪʴ ʣʽʥʽʶ ʘ ʧʝʨʝʪʠʥʫ 

ʩʬʝʨʠ ʧʣʦʱʠʥʦʶ ȹ (ʄ-N-Ké), ʧʦʙʫʜʦʚʫ ʷʢʦʾ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 10.30, ʙ,  ʜʝ ʪʦʯʢʠ M,  

N,  K,é ʟʥʘʡʜʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʠʥʫ ʣʽʥʽʡ m, n, l  ʟ ʧʣʦʱʠʥʦʶ  ȹ.  ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʪʘʢʠʭ ʩʘʤʠʭ ʧʣʦʱʠʥ ʧʦʙʫʜʦʚʘʥʦ ʪʽʥʽ ʪʦʯʦʢ 3, 4, 6, 7.  
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ʅʘ ʨʠʩ. 10.31 ʜʘʥʦ ʢʦʤʧʦʟʠʮʽʶ ʽʟ ʯʦʪʠʨʴʦʭ ʧʨʠʟʤ ʪʘ ʮʠʣʽʥʜʨʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʽʪʣʦʚʠʭ ʧʣʦʱʠʥ ʥʘ ʢʦʞʥʽʡ ʬʽʛʫʨʽ ʚʠʟʥʘʯʝʥʦ ʛʨʘʥʠʮʽ ʚʣʘʩʥʠʭ ʪʽʥʝʡ. 

ʇʦʙʫʜʦʚʘʥʦ ʧʘʜʘʶʯʽ ʪʽʥʽ ʢʦʞʥʦʾ ʬʽʛʫʨʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ. ɺʽʜ ʧʨʠʟʤ ɋ ̔ Ɋ 

ʪʽʥʽ ʧʦʧʘʜʫʪʴ ʥʘ ʧʨʠʟʤʫ ū ʪʘ ʮʠʣʽʥʜʨ. ʊʘʢ, ʪʽʥʴ ʨʝʙʨʘ  ɸɺ ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʪʦʯʮʽ  ɸ ̔ 

ʧʨʦʭʦʜʠʪʴ ʚ ʥʘʧʨʷʤʽ  S1 ʜʦ ʧʝʨʝʪʠʥʫ ʟ ʛʨʘʥʥʶ  Ɇ  ʧʨʠʟʤʠ ū  ʚ ʪʦʯʮʽ 1. ʊʽʥʴ ʚʽʜʨʽʟʢʘ  

1-ɺ  ʧʘʜʘʻ ʥʘ ʧʣʦʱʠʥʫ  Ɇ.  ʊʽʥʴ ʨʝʙʨʘ  ɺʉ ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʪʦʯʮʽ  ɺʊ  ʽ ʧʨʦʭʦʜʠʪʴ ʚ 

ʪʦʯʢʫ 2, ʚ ʷʢʽʡ ʧʨʷʤʘ  ɺʉ ʧʝʨʝʪʠʥʘʻ ʧʨʦʜʦʚʞʝʥʥʷ ʧʣʦʱʠʥʠ  Ɇ.  ʌʘʢʪʠʯʥʦ, ʧʨʷʤʘ  ɺʊ-

2  ʻ ʧʨʦʝʢʮʽʻʶ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ ʥʘ ʧʣʦʱʠʥʫ Ɇ,  ʘ ʪʨʠʢʫʪʥʠʢ  ɺ-2-ɺʊ  - ʩʚʽʪʣʦʚʘ 

ʧʣʦʱʠʥʘ,  ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ  ɺʉ  ʽ ʧʝʨʝʪʠʥʘʻ Ɇ ʧʦ ʧʨʷʤʽʡ  ɺʊ-2. ɯʟ ʧʦʙʫʜʦʚʠ ʚʠʜʥʦ, 

ʱʦ ʥʘ ʛʨʘʥʴ Ɇ ʧʘʜʘʻ ʪʽʥʴ ʚʽʜ ʯʘʩʪʠʥʠ  BD ʚʽʜʨʽʟʢʘ  ɺʉ. ʊʽʥʴ ʚʽʜʨʽʟʢʘ  2C  ʧʘʜʘʻ ʥʘ 

ʥʝʚʠʜʠʤʫ ʙʽʯʥʫ ʛʨʘʥʴ ʧʨʠʟʤʠ ū ̔ ʜʘʣʽ ï ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ (ʷʢ ʥʝʚʠʜʠʤʽ, ʮʽ 

ʪʽʥʽ ʥʝ ʧʦʢʘʟʘʥʦ). ʅʘ ʨʠʩʫʥʢʫ  ʧʦʢʘʟʘʥʦ ʚʠʜʠʤʫ ʯʘʩʪʠʥʫ ʪʽʥʽ ʚʽʜ ʨʝʙʨʘ ʈʊ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ. 

 

 
 

ʈʠʩ.10.31 

 

ʊʽʥʴ ʨʝʙʨʘ MN  ʧʨʠʟʤʠ Ɋ ʧʦʚʪʦʨʶʻ ʣʽʥʽʶ ʧʝʨʝʪʠʥʫ ʩʚʽʪʣʦʚʦʾ ʧʣʦʱʠʥʠ, 

ʧʨʦʚʝʜʝʥʦʾ ʯʝʨʝʟ ʮʝ ʨʝʙʨʦ,  ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ   ʽ ʮʠʣʽʥʜʨʦʤ ï (ʣʽʥʽʷ  ʄʊ-

3ʊ-4ʊé)  ʽ ʟʘʢʽʥʯʠʪʴʩʷ ʚ ʪʦʯʮʽ NT. ʊʽʥʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʚʽʜʨʽʟʢʘ  NK ʧʦʯʠʥʘʻʪʴʩʷ ʚ 

ʪʦʯʮʽ NT  ʽ ʥʘ ʧʣʦʱʠʥʽ ʚʝʨʭʥʴʦʾ ʦʩʥʦʚʠ  ʮʠʣʽʥʜʨʘ ʽ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ  ʧʣʦʱʠʥʽ 

ʦʩʥʦʚʠ ʚʩʽʻʾ ʢʦʤʧʦʟʠʮʽʾ ʤʘʻ ʥʘʧʨʷʤ, ʧʘʨʘʣʝʣʴʥʠʡ NK.  ɿʘʫʚʘʞʠʤʦ,  ʱʦ ʪʽʥʴ ʪʦʯʢʠ L 

ʧʘʜʘʻ ʥʘ ʣʽʥʽʶ ʢʦʣʘ, ʘ ʨʘʟʦʤ ʽʟ ʪʽʥʥʶ ʢʦʣʘ ï ʥʘ ʧʣʦʱʠʥʫ ʦʩʥʦʚʠ.  
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ʅʘ ʨʠʩ. 10.32  ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʝʦʤʝʪʨʠʯʥʫ ʬʦʨʤʫ, ʷʢʘ ʤʘʻ ʚ ʧʣʘʥʽ ʚʠʛʣʷʜ 

ʧʨʘʚʠʣʴʥʦʛʦ ʰʝʩʪʠʢʫʪʥʠʢʘ ʽ ʫʪʚʦʨʝʥʘ ʧʦʭʠʣʠʤʠ ʧʣʦʱʠʥʘʤʠ. ʊʽʥʽ ʪʦʯʦʢ A, B, C, D, 

E, F ʟʙʽʛʘʶʪʴʩʷ ʽʟ ʩʘʤʠʤʠ ʪʦʯʢʘʤʠ. ɿʥʘʡʜʝʥʦ ʪʽʥʽ ʪʦʯʦʢ ʊ, 1, 2, 3, 4, 5, 6 ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ.  ʎʴʦʛʦ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʧʦʙʫʜʦʚʠ ʪʽʥʝʡ ʚʽʜʨʽʟʢʽʚ ɸ-1, ʊ-1, ɺ-2, 

2-ʉ, ʉ-3, 3-D, ʊ-4, 4-E, 6-F.  

 
 

ʈʠʩ.10.32 
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ʊʽʥʽ ʚʽʜʨʽʟʢʽʚ 2-ɺ ̔ 1-ʊ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʪʦʯʮʽ ʄ, ʯʝʨʝʟ ʷʢʫ ʧʨʦʚʝʜʝʥʦ 

ʟʚʦʨʦʪʥʠʡ ʧʨʦʤʽʥʴ ʜʦ ʧʝʨʝʪʠʥʫ ʽʟ 2-ɺ ʽ 1-ʊ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ  ʪʽʥʽ ʚʽʜ  1-ʊ  ʥʘ ʧʣʦʱʠʥʫ  

ʊɺ2. ɼʣʷ ʧʦʙʫʜʦʚʠ ʧʘʜʘʶʯʦʾ ʪʽʥʽ ʚʽʜ ʪʦʯʢʠ 5 ʥʘ ʧʣʦʱʠʥʫ ʊɽ4 ʯʝʨʝʟ ʪʦʯʢʫ 5 

ʧʨʦʚʝʜʝʥʦ ʚʝʨʪʠʢʘʣʴʥʫ ʩʚʽʪʣʦʚʫ ʧʣʦʱʠʥʫ.  

ʇʦʷʩʥʠʤʦ ʜʝʷʢʽ ʧʦʙʫʜʦʚʠ, ʷʢʽ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 10.33. ʇʦʣʦʞʝʥʥʷ ʧʨʦʝʢʮʽʾ 

ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ  s1  ʧʦʢʘʟʫʻ, ʷʢʽ ʚʝʨʪʠʢʘʣʴʥʽ ʛʨʘʥʽ (ʩʪʽʥ ʪʘ ʜʠʤʘʨʷ) ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʚʣʘʩʥʽʡ ʪʽʥʽ. ʑʦʙ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʻ ʦʩʚʽʪʣʝʥʦʶ ʧʦʭʠʣʘ ʧʣʦʱʠʥʘ  ABVD ʧʦʙʫʜʦʚʘʥʦ  

ʧʘʜʘʶʯʽ ʪʽʥʽ  ʪʦʯʦʢ  A, D, ɺ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ.  ʈʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ  AT,  

(DT),  (BT)  ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʛʨʘʥʴ  ABVD  ï ʦʩʚʽʪʣʝʥʘ (ʜʠʚ. ʨʠʩ. 10.18, ʙ). ɸʥʘʣʦʛʽʯʥʘ 

ʧʦʙʫʜʦʚʘ  ʜʣʷ ʪʦʯʦʢ  E, F, H  ʧʦʢʘʟʫʻ, ʱʦ ʛʨʘʥʴ ʮʴʦʛʦ ʪʨʠʢʫʪʥʠʢʘ  - ʫ ʚʣʘʩʥʽʡ ʪʽʥʽ (ʷʢ 

ʥʘ ʨʠʩ. 10.18, ʘ). 

 
 

 
ʈʠʩ.10.33 

 

ʊʽʥʽ ʪʦʯʦʢ C  ̔ G (CT   ̔  GT) ʚʠʟʥʘʯʝʥʦ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ çʬʘʩʘʜʘʭè ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʽʪʣʦʚʠʭ ʧʣʦʱʠʥ. ʏʝʨʝʟ ʦʪʨʠʤʘʥʽ ʪʦʯʢʠ ʧʨʦʚʝʜʝʥʦ 

ʢʦʥʪʫʨʠ ʪʽʥʝʡ  ʧʘʨʘʣʝʣʴʥʦ ʚʽʜʧʦʚʽʜʥʠʤ   ʣʽʥʽʷʤ  ʟʨʽʟʽʚ  GE ̔  ʉɺ. ʊʽʥʽ  ʉʊï4ʊ   ʪʘ  GTï5ʊ  

ʧʨʦʚʝʜʝʥʦ ʚ ʥʘʧʨʷʤʽ ʬʨʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ  s2  (ʜʠʚ. ʨʠʩ. 10.5, ʙ).  

ɯʟ  ʨʠʩʫʥʢʫ ʪʘʢʦʞ ʚʠʜʥʦ, ʚʽʜ ʷʢʠʭ ʪʦʯʦʢ  4  ̔5 ʚʽʜʧʦʚʽʜʥʠʭ ʟʨʽʟʽʚ ʫʪʚʦʨʷʪʴʩʷ  ʪʦʯʢʠ  

ʪʽʥʝʡ  4ʊ  ʽ 5ʊ.  ʊʽʥʴ  ɺʊ   ʥʝʚʠʜʠʤʘ. ʏʘʩʪʠʥʘ  ɺï3  ʟʨʽʟʫ  ɸɺ  ʜʘʻ ʪʽʥʴ ʥʘ  çʩʚʽʡ ʬʘʩʘʜè  

(ɺʊ ï 3ʊ),  ʜʨʫʛʘ ʯʘʩʪʠʥʘ 3ï ɸ  - ʥʘ ʟʝʤʣʶ.  ʊʦʯʢʘ 3ʊ   ʻ  ʪʘʢʦʞ ʧʝʨʝʪʠʥʦʤ ʪʽʥʽ  ɸʊ  - (ɺʊ) 

ʽ ʪʽʥʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʝʙʨʘ  Ƚ. ʇʦʙʫʜʦʚʘ ʪʽʥʝʡ  ʟʨʽʟʽʚ , ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʪʦʯʢʠ  A, D, 
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E, F, é ʧʦʷʩʥʝʥʴ ʥʝ ʧʦʪʨʝʙʫʻ.  ɺʠʜʥʦ,  ʱʦ ʚʝʨʪʠʢʘʣʴʥʝ ʨʝʙʨʦ  ɯɯ  ʪʽʥʽ ʥʝ ʜʘʻ, ʘ ʪʽʥʴ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʝʙʨʘ  ɯɯɯ  ʧʝʨʝʪʠʥʘʻ ʪʽʥʴ ʟʨʽʟʫ ʚ ʪʦʯʢʘʭ 1ʊ   ʽ  2ʊ.  ʊʦʯʢʠ 1 ʥʘ ED i 2 ʥʘ 

AD ʧʦʢʘʟʫʶʪʴ ʯʘʩʪʠʥʠ  ɽ-1 ̔   ɸ-2  ʟʨʟ̔ʽʚ, ʪʽʥʽ  ʚʽʜ  ʷʢʠʭ ʧʦʧʘʜʫʪʴ ʥʘ ʟʝʤʣʶ, ʽ ʯʘʩʪʠʥʠ 

1-D  ʽ D-2  ʪʠʭ ʞʝ ʟʨʽʟʽʚ,  ʪʽʥʽ  ʚʽʜ  ʷʢʠʭ ʧʘʜʘʶʪʴ ʥʘ ʬʘʩʘʜ.  ɿǋʷʩʦʚʫʻʤʦ,  ʱʦ ʚʽʜʨʽʟʦʢ  

1ǋʊ  -2ǋʊ    ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʝʙʨʘ  ɯɯɯ  ʜʘʻ ʪʽʥʴ ʥʘ ʟʝʤʣʶ (1ʊ  - 2ʊ). ʊʽʥʴ 2ǋʊ ïDT  ʤʘʻ ʥʘʧʨʷʤ 

s2. (ɺ ʪʦʡ ʞʝ ʯʘʩ  DT  ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʚʽʪʣʦʚʦʾ 

ʧʣʦʱʠʥʠ, ʧʨʦʚʝʜʝʥʦʾ ʯʝʨʝʟ ʪʦʯʢʫ D) (ʥʘ ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʦ). 

ʇʝʨʰʽ ʧʦʙʫʜʦʚʠ ʚʣʘʩʥʠʭ ʽ ʧʘʜʘʶʯʠʭ ʪʽʥʝʡ ʥʘ ʧʨʠʟʤʘʪʠʯʥʠʭ ʧʦʚʝʨʭʥʷʭ ʪʘ ʾʭ 

ʬʨʘʛʤʝʥʪʘʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 10.17 ʪʘ  ʨʠʩ. 10.24. ʈʦʟʛʣʷʥʝʤʦ  ʧʨʠʟʤʘʪʠʯʥʫ 

ʧʦʚʝʨʭʥʶ ʜʠʤʘʨʷ, ʷʢʘ ʟʘʜʘʥʘ ʧʣʘʥʦʤ M1N1K1W1. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʦʢ  Q, R,U,W, ʚ 

ʷʢʠʭ ʚʝʨʪʠʢʘʣʴʥʽ ʨʝʙʨʘ ʧʨʠʟʤʠ ʧʝʨʝʪʠʥʘʶʪʴ ʧʦʭʠʣʫ ʧʣʦʱʠʥʫ EHLG, ʜʦʜʘʪʢʦʚʦ 

ʟʥʘʭʦʜʠʤʦ ʧʨʦʬʽʣʴʥʫ ʧʨʦʝʢʮʽʶ ʩʧʦʨʫʜʠ. ɹʘʯʠʤʦ, ʱʦ ʧʦʙʫʜʦʚʘʥʽ ʪʽʥʽ (MT), (NT), ʥʝ 

ʪʽʣʴʢʠ ʧʦʧʘʣʠ ʚ ʤʝʞʽ ʧʘʜʘʶʯʦʾ ʪʽʥʽ ʜʘʭʫ, ʘ ʱʝ ʟʥʘʭʦʜʷʪʴʩʷ çʜʦè (ʟʘ ʥʘʧʨʷʤʦʤ 

ʧʨʦʤʝʥʶ) ʪʽʥʽ ET ï FT. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʪʽʥʴ ʜʠʤʘʨʷ ʧʘʜʘʻ ʪʽʣʴʢʠ ʥʘ ʧʣʦʱʠʥʫ EHLG. 

ɼʣʷ ʧʦʜʘʣʴʰʦʾ ʧʦʙʫʜʦʚʠ ʟʜʽʡʩʥʝʥʦ ʫʷʚʥʝ ʧʨʦʜʦʚʞʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʨʝʙʝʨ ʧʨʠʟʤʠ 

(ʥʘ ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʦ). ʇʦʢʘʟʘʥʦ ʧʨʦʜʦʚʞʝʥʥʷ ʪʽʥʝʡ ʮʠʭ ʨʝʙʝʨ ʜʦ ʧʝʨʝʪʠʥʫ ʽʟ 

ʣʽʥʽʻʶ ʪʽʥʽ ʚʽʜ ʨʝʙʨʘ ɽʅ ʚ ʪʦʯʢʘʭ  6ʊ, 7ʊ, 8ʊ.  ɿʚʦʨʦʪʥʠʤʠ ʧʨʦʤʝʥʷʤʠ ʚʠʟʥʘʯʝʥʦ 

ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ  6, 7, 8  ʥʘ  ɽʅ.  ɺ ʮʽ ʪʦʯʢʠ ʙʫʜʝ ʥʘʧʨʘʚʣʝʥʦ ʣʽʥʽʾ ʪʽʥʝʡ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʨʝʙʝʨ.  ʐʫʢʘʥʽ ʪʦʯʢʠ MT, NT, KT  ʟʥʘʡʜʫʪʴʩʷ ʥʘ ʩʚʽʪʣʦʚʠʭ ʧʨʦʤʝʥʷʭ s, 

ʧʨʦʚʝʜʝʥʠʭ ʽʟ  M, N, K. 

 

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

1.ʏʦʤʫ ʜʣʷ ʟʘʜʘʥʥʷ ʥʘʧʨʷʤʫ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ ʚ ʘʢʩʦʥʦʤʝʪʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʽʘʛʦʥʘʣʴ, ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ ʘ ʥʝ ʢʫʙʘ? 

2. ʗʢ ʧʦʙʫʜʫʚʘʪʠ ʧʨʦʝʢʮʽʾ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ ʥʘ ʧʣʦʱʠʥʘʭ ʧʨʦʝʢʮʽʡ? 

3. ʑʦ ʪʘʢʝ ʩʚʽʪʣʦʚʘ ʧʣʦʱʠʥʘ? 

4. ʗʢʫ ʜʦʧʦʤʽʞʥʫ ʩʚʽʪʣʦʚʫ ʧʣʦʱʠʥʫ ʧʨʦʚʝʜʝʥʦ ʯʝʨʝʟ ʚʝʨʪʠʢʘʣʴʥʫ ʧʨʷʤʫ N1N ʥʘ ʨʠʩ. 

10.17?  
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ʏɸʉʊʀʅɸ ʊʈɽʊʗ. ʇɽʈʉʇɽʂʊʀɺɸ 

 

ʇʝʨʩʧʝʢʪʠʚʦʶ ʻ ʥʘʦʯʥʘ ʧʨʦʝʢʮʽʡʥʦ-ʟʦʙʨʘʞʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʮʝʥʪʨʘʣʴʥʦʤʫ ʧʨʦʝʢʮʽʶʚʘʥʥʽ ʽ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʟʦʨʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʠ. 

ʇʝʨʩʧʝʢʪʠʚʘ ʻ ʥʘʡʙʽʣʴʰ ʥʘʦʯʥʦʶ ʟ ʫʩʽʭ ʧʨʦʝʢʮʽʡʥʦ-ʟʦʙʨʘʞʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʦʩʢʽʣʴʢʠ 

ʘʧʘʨʘʪ ʾʾ ʧʦʙʫʜʦʚʠ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʚ ʦʮʽ ʣʶʜʠʥʠ. 

ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʥʘʦʯʥʦʩʪʽ ʧʝʨʩʧʝʢʪʠʚʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʪʘʢʠʭ ʛʘʣʫʟʷʭ ʪʚʦʨʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ  ʷʢ ʘʨʭʽʪʝʢʪʫʨʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʤʘʣʶʚʘʥʥʷ, ʞʠʚʦʧʠʩ.  

ʆʙʤʝʞʝʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʦʙʨʘʞʝʥʴ ʧʦʷʩʥʶʻʪʴʩʷ ʚʽʜʥʦʩʥʦʶ 

ʩʢʣʘʜʥʽʩʪʶ ʧʦʙʫʜʦʚ ʽ ʨʦʟʚôʷʟʘʥʴ ʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʫ ʮʝʥʪʨʘʣʴʥʠʭ ʧʨʦʝʢʮʽʷʭ.  

ʆʩʥʦʚʠ ʪʝʦʨʽʾ ʧʝʨʩʧʝʢʪʠʚʠ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʱʝ ʚ ʝʧʦʭʫ ɺʽʜʨʦʜʞʝʥʥʷ, ʢʦʣʠ 

ʚʠʜʘʪʥʽ ʤʠʪʮʽ ʪʦʛʦ ʯʘʩʫ ʥʘʤʘʛʘʣʠʩʷ ʟʥʘʡʪʠ ʛʝʦʤʝʪʨʠʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʙʫʜʦʚʠ 

ʟʦʙʨʘʞʝʥʴ ʫ ʞʠʚʦʧʠʩʫ. ʊʦʤʫ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʽʩʪʦʨʠʯʥʦ ʩʢʣʘʣʘʩʴ ʩʚʦʻʨʽʜʥʘ 

ʪʝʨʤʽʥʦʣʦʛʽʷ, ʷʢʘ ʜʝʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʝʨʤʽʥʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʽʥʰʠʭ 

ʧʨʦʝʢʮʽʡʥʦ-ʟʦʙʨʘʞʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ [6].  

ɿʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʧʦʚʝʨʭʥʽ, ʥʘ ʷʢʽʡ ʙʫʜʫʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ, ʧʝʨʩʧʝʢʪʠʚʘ 

ʙʫʚʘʻ ʣʽʥʽʡʥʦʶ (ʥʘ ʧʣʦʱʠʥʽ). ʇʘʥʦʨʘʤʥʦʶ (ʥʘ ʮʠʣʽʥʜʨʠʯʥʽʡ ʧʦʚʝʨʭʥʽ) ʪʘ ʩʬʝʨʠʯʥʦʶ 

(ʥʘ ʧʦʚʝʨʭʥʽ ʩʬʝʨʠ). ʋ ʩʚʦʶ ʯʝʨʛʫ ʣʽʥʽʡʥʘ ʧʝʨʩʧʝʢʪʠʚʘ ʤʦʞʝ ʙʫʪʠ ʥʘ ʚʝʨʪʠʢʘʣʴʥʽʡ 

ʢʘʨʪʠʥʽ, ʷʢʱʦ ʧʣʦʱʠʥʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʨʦʝʢʮʽʡ ʚʝʨʪʠʢʘʣʴʥʘ, ʽ ʥʘ ʧʦʭʠʣʽʡ ʢʘʨʪʠʥʽ, 

ʷʢʱʦ ʧʣʦʱʠʥʘ ʧʨʦʝʢʮʽʡ ʟʘʡʤʘʻ ʟʘʛʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ.  

 

ʈʆɿɼɯʃ 11. ʇɽʈʉʇɽʂʊʀɺɸ ʅɸ ɺɽʈʊʀʂɸʃʔʅɯʁ ʂɸʈʊʀʅɯ  

 

11.1. ɸʧʘʨʘʪ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʠ  

 

ɸʧʘʨʘʪ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʦʩʥʦʚʥʠʭ ʧʣʦʱʠʥ 

(ʨʠʩ.11.1): 

KË ï ʢʘʨʪʠʥʥʘ ʧʣʦʱʠʥʘ ʘʙʦ ʢʘʨʪʠʥʘ, ʥʘ ʷʢʽʡ ʙʫʜʫʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʦʙôʻʢʪʘ (ʧʣʦʱʠʥʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʨʦʝʢʮʽʡ);  

ʇ1 ï ʧʨʝʜʤʝʪʥʘ ʧʣʦʱʠʥʘ ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ, ʥʘ ʷʢʽʡ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʦʙôʻʢʪʠ. ʎʷ ʧʣʦʱʠʥʘ ʚʽʜʧʦʚʽʜʘʻ ʧʣʦʱʠʥʽ ʟʝʤʣʽ;  

ɻ ï ʧʣʦʱʠʥʘ ʛʦʨʠʟʦʥʪʫ ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʥʘ ʨʽʚʥʽ 

ʦʯʝʡ ʣʶʜʠʥʠ; 

N ï ʥʝʡʪʨʘʣʴʥʘ ʧʣʦʱʠʥʘ ï ʧʣʦʱʠʥʘ, ʷʢʘ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ ʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʦʯʝʡ ʣʶʜʠʥʠ ʚʽʜ ʥʝʾ. 

ʍʘʨʘʢʪʝʨʥʠʤʠ ʣʽʥʽʷʤʠ ʽ ʪʦʯʢʘʤʠ ʘʧʘʨʘʪʫ ʧʝʨʩʧʝʢʪʠʚʠ ʻ: 

ʣ.ʛ. ï ʣʽʥʽʷ ʛʦʨʠʟʦʥʪʫ ï ʣʽʥʽʷ ʧʝʨʝʪʠʥʫ ʧʣʦʱʠʥʠ ʛʦʨʠʟʦʥʪʫ ɻ ʟ ʢʘʨʪʠʥʦʶ KË. 

ʃʽʥʽʷ ʛʦʨʠʟʦʥʪʫ ʻ ʮʝʥʪʨʘʣʴʥʦʶ ʧʨʦʝʢʮʽʻʶ ʥʝʚʣʘʩʥʦʾ ʧʨʷʤʦʾ ʧʣʦʱʠʥʠ ʇ1 ʦʩʥʦʚʠ;  

ʣ.ʦ. ï ʣʽʥʽʷ ʦʩʥʦʚʠ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ ʧʝʨʝʪʠʥʽ ʧʨʝʜʤʝʪʥʦʾ ʧʣʦʱʠʥʠ ʇ1 ʟ 

ʢʘʨʪʠʥʦʶ ʂô;  
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ʉ ï ʪʦʯʢʘ ʟʦʨʫ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʣʦʞʝʥʥʶ ʦʯʝʡ ʣʶʜʠʥʠ ʽ ʻ ʮʝʥʪʨʦʤ 

ʧʨʦʝʢʮʽʶʚʘʥʥʷ;  

ʉʆ ï ʛʦʣʦʚʥʠʡ ʧʨʦʤʽʥʴ ʟʦʨʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ʟʦʨʫ (ʉ) 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ (KË). ɼʦʚʞʠʥʘ ʚʽʜʨʽʟʢʘ ʉʆ ʥʘʟʠʚʘʻʪʴʩʷ 

ʟʦʨʦʚʦʶ ʚʽʜʩʪʘʥʥʶ.  

ʉ1 ï ʦʩʥʦʚʘ ʪʦʯʢʠ ʟʦʨʫ (ʦʨʪʦʛʦʥʘʣʴʥʘ ʧʨʦʝʢʮʽʷ ʪʦʯʢʠ ʟʦʨʫ ʉ ʥʘ ʧʨʝʜʤʝʪʥʫ 

ʧʣʦʱʠʥʫ ʇ1);  

ʆ ï ʛʦʣʦʚʥʘ ʪʦʯʢʘ ʢʘʨʪʠʥʠ;  

ʆ1 ï ʦʩʥʦʚʘ ʛʦʣʦʚʥʦʾ ʪʦʯʢʠ;  

Ŭ ï ʢʫʪ ʷʩʥʦʛʦ ʙʘʯʝʥʥʷ ʣʶʜʠʥʠ ʧʨʠ ʥʝʨʫʭʦʤʠʭ ʦʯʘʭ (18
ʦ
 Ò Ŭ Ò 53

ʦ
), ʷʢʠʡ 

ʦʙʤʝʞʫʻ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʢʘʨʪʠʥʽ. ʇʨʠ ʢʫʪʽ Ŭ < 18
ʦ
 ʧʝʨʩʧʝʢʪʠʚʥʝ ʟʦʙʨʘʞʝʥʥʷ ʩʪʘʻ 

ʥʝʚʠʨʘʟʥʠʤ ʽ ʥʝʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʘʢʩʦʥʦʤʝʪʨʠʯʥʦʛʦ. ʇʨʠ ʢʫʪʽ Ŭ > 53
ʦ
 ʥʘ 

ʧʝʨʠʬʝʨʽʾ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʩʧʦʪʚʦʨʝʥʥʷ.  

 

 

ʈʠʩ. 11.1  

 

ʇʣʦʱʠʥʠ KË ʽ N ʧʦʜʽʣʷʶʪʴ ʧʨʦʩʪʽʨ ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ. ʏʘʩʪʠʥʘ ʧʨʦʩʪʦʨʫ ʟʘ 

ʢʘʨʪʠʥʥʦʶ ʧʣʦʱʠʥʦʶ KË ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ʟʦʨʫ ʉ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʝʜʤʝʪʥʠʤ 

ʧʨʦʩʪʦʨʦʤ. ʏʘʩʪʠʥʘ ʧʨʦʩʪʦʨʫ ʤʽʞ ʧʣʦʱʠʥʘʤʠ ʂô ʽ N ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʤʽʞʥʠʤ 

ʧʨʦʩʪʦʨʦʤ, ʘ ʧʝʨʝʜ ʧʣʦʱʠʥʦʶ N ï ʫʷʚʥʠʤ ʧʨʦʩʪʦʨʦʤ. ʋʩʽ ʦʙôʻʢʪʠ, ʜʣʷ ʷʢʠʭ 

ʙʫʜʫʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʧʨʝʜʤʝʪʥʦʤʫ ʽ ʧʨʦʤʽʞʥʦʤʫ 

ʧʨʦʩʪʦʨʽ. ʗʢʱʦ ʦʙôʻʢʪ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʫʷʚʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʪʦ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʘ ʧʨʦʝʢʮʽʷ 

ʥʘ ʧʣʦʱʠʥʽ KË ʙʫʜʝ ʧʝʨʝʛʦʨʥʫʪʦʶ. ʊʦʤʫ ʮʷ ʯʘʩʪʠʥʘ ʧʨʦʩʪʦʨʫ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʠ.  

 

11.2. ʇʝʨʩʧʝʢʪʠʚʘ ʪʦʯʢʠ, ʧʨʷʤʦʾ ʽ ʧʣʦʱʠʥʠ   

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʠ ʧʨʷʤʦʾ ʣʽʥʽʾ ʜʦʩʪʘʪʥʴʦ ʧʦʙʫʜʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʫ 

ʜʚʦʭ ʾʾ ʜʦʚʽʣʴʥʠʭ ʪʦʯʦʢ, ʘʣʝ ʥʘʡʟʨʫʯʥʽʰʠʤʠ ʜʣʷ ʧʦʙʫʜʦʚ ʻ ʜʚʽ ʭʘʨʘʢʪʝʨʥʽ ʪʦʯʢʠ 

ʧʨʷʤʦʾ (ʨʠʩ. 11.2):  

1. ʊʦʯʢʘ ʄʂ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ m ʟ ʢʘʨʪʠʥʥʦʶ ʧʣʦʱʠʥʦʶ. ʎʷ ʪʦʯʢʘ ʤʘʻ ʥʘʟʚʫ 

çʢʘʨʪʠʥʥʠʡ ʩʣʽʜ ʧʨʷʤʦʾ (m)è.  

2. ʅʝʚʣʘʩʥʘ (ʥʝʩʢʽʥʯʝʥʥʦ ʚʽʜʜʘʣʝʥʘ) ʪʦʯʢʘ ʧʨʷʤʦʾ m.  
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ʘ) 

 

 
 

ʙ) 

ʈʠʩ. 11.2 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʠ (Fʟʙ) ʥʝʚʣʘʩʥʦʾ ʪʦʯʢʠ F ʧʨʷʤʦʾ (m) ʧʦʪʨʽʙʥʦ ʯʝʨʝʟ 

ʪʦʯʢʫ ʟʦʨʫ (ʉ) ʧʨʦʚʝʩʪʠ ʧʨʦʤʽʥʴ ʧʘʨʘʣʝʣʴʥʦ ʧʨʷʤʽʡ (m) ʜʦ ʧʝʨʝʪʠʥʫ ʟ ʢʘʨʪʠʥʥʦʶ 

ʧʣʦʱʠʥʦʶ (KË). ʊʦʯʢʘ Fʟʙ ʧʝʨʝʪʠʥʫ ʮʴʦʛʦ ʧʨʦʤʝʥʷ ʟ ʧʣʦʱʠʥʦʶ (KË) ʻ ʧʝʨʩʧʝʢʪʠʚʦʶ 

ʥʝʚʣʘʩʥʦʾ ʪʦʯʢʠ F ʧʨʷʤʦʾ m. ʊʦʯʢʘ Fʟʙ ʥʘʟʠʚʘʻʪʴʩʷ ʪʦʯʢʦʶ ʟʙʽʛʫ ʧʨʷʤʦʾ m, ʘʙʦ 

ʬʦʢʫʩʦʤ. ʇʨʷʤʘ Fʟʙʄʢ ʻ ʧʝʨʩʧʝʢʪʠʚʦʶ ʧʨʷʤʦʾ m.  

ʇʝʨʩʧʝʢʪʠʚʦʶ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ (m ʪʘ n) ʻ ʧʝʨʝʪʠʥʥʽ ʧʨʷʤʽ Fʟʙʄʢ ʽ FʟʙNʢ ʟʽ 

ʩʧʽʣʴʥʦʶ ʪʦʯʢʦʶ Fʟʙ ʟʙʽʛʫ.  

ɸʥʘʣʦʛʽʯʥʦ ʧʝʨʩʧʝʢʪʠʚʫ ʧʣʦʱʠʥʠ (ȹ) ʟʘʜʘʶʪʴ ʢʘʨʪʠʥʥʠʤ ʩʣʽʜʦʤ (dʂ) ʪʘ 

ʣʽʥʽʻʶ ʟʙʽʛʫ dʟʙ. ʂʘʨʪʠʥʥʠʡ ʩʣʽʜ dʂ ʻ ʣʽʥʽʻʶ ʧʝʨʝʪʠʥʫ ʜʘʥʦʾ ʧʣʦʱʠʥʠ (ȹ) ʟ 

ʢʘʨʪʠʥʥʦʶ ʧʣʦʱʠʥʦʶ ʂô. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʣʽʥʽʾ (dʟʙ) ʟʙʽʛʫ ʧʣʦʱʠʥʠ (ȹ) ʯʝʨʝʟ ʪʦʯʢʫ 

ʟʦʨʫ (ʉ) ʧʨʦʚʦʜʷʪʴ ʧʣʦʱʠʥʫ ʧʘʨʘʣʝʣʴʥʦ ʜʘʥʽʡ ʧʣʦʱʠʥʽ (ȹ) ʜʦ ʧʝʨʝʪʠʥʫ ʟ ʢʘʨʪʠʥʥʦʶ 

ʧʣʦʱʠʥʦʶ (ʂô). ʂʘʨʪʠʥʥʠʡ ʩʣʽʜ (dʂ) ʧʣʦʱʠʥʠ (ȹ) ʽ ʣʽʥʽʷ ʾʾ ʟʙʽʛʫ (dʟʙ) ʻ ʧʘʨʘʣʝʣʴʥʠʤʠ 

ʧʨʷʤʠʤʠ. ʃʽʥʽʷ ʟʙʽʛʫ ʧʣʦʱʠʥʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʧʨʦʝʢʮʽʻʶ ʥʝʚʣʘʩʥʦʾ ʧʨʷʤʦʾ ʜʘʥʦʾ 

ʧʣʦʱʠʥʠ (ȹ) ʽ ʦʜʥʦʯʘʩʥʦ ʣʽʥʽʻʶ ʟʙʽʛʫ ʤʥʦʞʠʥʠ ʧʣʦʱʠʥ, ʷʢʽ ʧʘʨʘʣʝʣʴʥʽ ʜʘʥʽʡ.  
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ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʦʙʨʘʞʝʥʴ ʧʨʷʤʠʭ ʽ ʧʣʦʱʠʥ 

ʦʢʨʝʤʦʛʦ ʧʦʣʦʞʝʥʥʷ (ʨʠʩ. 11.3).  

 

 

 

a) ʙ) 

ʈʠʩ. 11.3  

 

ʊʦʯʢʘ ʟʙʽʛʫ Lʟʙ ʜʦʚʽʣʴʥʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʷʤʦʾ (l) ʥʘʣʝʞʠʪʴ ʣʽʥʽ ʛʦʨʠʟʦʥʪʫ 

(ʣ.ʛ.). ʃʽʥʽʷ ʛʦʨʠʟʦʥʪʫ ʻ ʣʽʥʽʻʶ ʟʙʽʛʫ ʚʩʽʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʣʦʱʠʥ.  

ʊʦʯʢʦʶ ʟʙʽʛʫ ʚʩʽʭ ʧʨʷʤʠʭ (h, q é), ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʜʦ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ 

(KË), ʻ ʛʦʣʦʚʥʘ ʪʦʯʢʘ (ʆ) ʢʘʨʪʠʥʠ (KË). ʃʽʥʽʾ ʟʙʽʛʫ ʚʩʽʭ ʧʣʦʱʠʥ, ʷʢʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ 

ʜʦ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ, ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʛʦʣʦʚʥʫ ʪʦʯʢʫ (ʆ) ʢʘʨʪʠʥʠ.  

ʊʦʯʢʦʶ ʟʙʽʛʫ ʧʨʷʤʦʾ (m), ʷʢʘ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ (KË), ʘʙʦ 

ʥʘʣʝʞʠʪʴ ʾʡ, ʻ ʥʝʚʣʘʩʥʘ ʪʦʯʢʘ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ (KË), ʪʦʙʪʦ ʧʝʨʩʧʝʢʪʠʚʘ ʧʨʷʤʦʾ m 

ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʩʘʤʦʾ ʧʨʷʤʦʾ.  

ʇʝʨʩʧʝʢʪʠʚʘ (ɸËɺË) ʚʽʜʨʽʟʢʘ (ɸɺ) ʧʨʷʤʦʾ, ʱʦ ʥʘʣʝʞʠʪʴ ʢʘʨʪʠʥʥʽʡ ʧʣʦʱʠʥʽ, 

ʟʙʽʛʘʻʪʴʩʷ ʟ ʩʘʤʠʤ ʚʽʜʨʽʟʢʦʤ ʽ ʪʦʤʫ ʻ ʥʘʪʫʨʘʣʴʥʦʶ ʚʝʣʠʯʠʥʦʶ ʚʽʜʨʽʟʢʘ ɸɺ.  

ʇʝʨʩʧʝʢʪʠʚʦʶ ʧʨʷʤʦʾ (t), ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ (ʉ) ʟʦʨʫ ʻ ʾʾ ʢʘʨʪʠʥʥʠʡ 

ʩʣʽʜ ʊK. ʂʘʨʪʠʥʥʠʡ ʩʣʽʜ ʧʣʦʱʠʥʠ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ʉ ʟʦʨʫ, ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʣʽʥʽʻʶ ʟʙʽʛʫ ʮʽʻʾ ʧʣʦʱʠʥʠ.  

ʊʦʯʢʠ ʟʙʽʛʫ ʤʥʦʞʠʥʠ ʧʨʷʤʠʭ, ʱʦ ʥʘʭʠʣʝʥʽ ʜʦ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ ʧʽʜ ʢʫʪʦʤ 

45
ʦ
, ʫʪʚʦʨʶʶʪʴ ʢʦʣʦ, ʨʘʜʽʫʩ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ ʟʦʨʦʚʽʡ ʚʽʜʩʪʘʥʽ, ʘ ʮʝʥʪʨʦʤ ʻ ʛʦʣʦʚʥʘ 

ʪʦʯʢʘ ʆ ʢʘʨʪʠʥʠ (ʨʠʩ. 11.4). ɸKFʟʙ - ʧʝʨʩʧʝʢʪʠʚʘ ʧʨʷʤʦʾ, ʱʦ ʣʝʞʠʪʴ ʫ ʧʨʝʜʤʝʪʥʽʡ 

ʧʣʦʱʠʥʽ ʽ ʥʘʭʠʣʝʥʘ ʜʦ ʢʘʨʪʠʥʠ ʧʽʜ ʢʫʪʦʤ 45
ʦ
.  

 

 

ʈʠʩ. 11.4 
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ʅʘ ʨʠʩ. 11.5 ʧʦʢʘʟʘʥʦ ʧʦʙʫʜʦʚʫ ʪʦʯʦʢ ʽ ʣʽʥʽʡ ʟʙʽʛʫ ʚʽʜʧʦʚʽʜʥʦ ʨʝʙʝʨ ʽ ʛʨʘʥʝʡ 

ʪʨʠʛʨʘʥʥʦʾ ʧʨʠʟʤʠ, ʱʦ ʤʘʻ ʬʦʨʤʫ ʜʚʦʩʭʠʣʦʛʦ ʜʘʭʫ ʙʫʜʠʥʢʫ:  

 

 
ʈʠʩ. 11.5 

 

Fʟʙ - ʪʦʯʢʘ ʟʙʽʛʫ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ EG, AD i BC ʥʘʣʝʞʠʪʴ ʣʽʥʽʾ ʛʦʨʠʟʦʥʪʫ, 

ʦʩʢʽʣʴʢʠ ʮʽ ʧʨʷʤʽ ʻ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ. 

ʈʟʙ - ʪʦʯʢʘ ʟʙʽʛʫ ʧʨʷʤʠʭ ɸɺ ʽ CD, ʷʢʘ ʪʘʢ ʩʘʤʦ ʥʘʣʝʞʠʪʴ ʣʽʥʽʾ ʛʦʨʠʟʦʥʪʫ;  

Qʟʙ - ʪʦʯʢʘ ʟʙʽʛʫ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ ɸɽ ʽ DG;  

Rʟʙ - ʪʦʯʢʘ ʟʙʽʛʫ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ ɺɽ ʽ CG;  

FʟʙPʟʙ (ʣ.ʛ.) ï ʣʽʥʽʷ ʟʙʽʛʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʣʦʱʠʥʠ ɸɺʉD; 

QʟʙRʟʙ - ʣʽʥʽʷ ʟʙʽʛʫ ʧʘʨʘʣʝʣʴʥʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʣʦʱʠʥ ABE i DCG;  

FʟʙQʟʙ - ʣʽʥʽʷ ʟʙʽʛʫ ʧʦʭʠʣʦʾ ʧʣʦʱʠʥʠ ADGE;  

FʟʙRʟʙ - ʣʽʥʽʷ ʟʙʽʛʫ ʧʦʭʠʣʦʾ ʧʣʦʱʠʥʠ BEGC.  

 

11.3. ɺʠʙʽʨ ʪʦʯʢʠ ʟʦʨʫ ʽ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ   

 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʦʙʨʘʞʝʥʴ ʥʘ ʘʧʘʨʘʪ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʧʨʦʝʢʮʽʶʚʘʥʥʷ ʥʘʢʣʘʜʘʶʪʴʩʷ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʦʨʦʚʦʛʦ 

ʙʘʯʝʥʥʷ ʣʶʜʠʥʠ. ʊʦʤʫ ʚʠʙʽʨ ʪʦʯʢʠ ʟʦʨʫ ʽ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ ʤʘʻ ʧʨʠʥʮʠʧʦʚʝ 

ʟʥʘʯʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚʠʙʽʨ ʪʦʯʢʠ ʟʦʨʫ ʚʧʣʠʚʘʻ ʥʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʪʘ ʥʘʦʯʥʽʩʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ.  

ʅʘ ʨʠʩ. 11.6 ʟʘʜʘʥʦ ʦʨʪʦʛʦʥʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ, ʷʢʠʡ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʪʠʣʽʟʦʚʘʥʠʤ ʦʙʨʘʟʦʤ ʙʫʜʠʥʢʫ. ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʧʝʨʩʧʝʢʪʠʚʠ ʻ ʦʨʪʦʛʦʥʘʣʴʥʽ ʧʨʦʝʢʮʽʾ, ʜʝ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʣʽʥʽʷ ʛʦʨʠʟʦʥʪʫ ʥʘ ʨʽʚʥʽ ʦʯʝʡ 

ʩʧʦʩʪʝʨʽʛʘʯʘ ʪʘ ʪʦʯʢʘ ʉ ʟʦʨʫ ʚ ʧʣʘʥʽ ʟʘ ʫʤʦʚʠ, ʱʦʙ ʢʫʪ Ŭ ʟʦʨʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 53
ʦ
. 

ʇʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʉ ʟʦʨʫ ʚ ʧʣʘʥʽ ʦʙʠʨʘʻʪʴʩʷ ʪʘʢ, ʱʦʙ ʥʘʡʢʨʘʱʝ ʟʘʙʝʟʧʝʯʠʪʠ ʦʛʣʷʜ 
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ʦʙôʻʢʪʫ ʟ ʜʚʦʭ ʙʦʢʽʚ. ʅʘ ʧʣʘʥʽ ʧʨʠʟʥʘʯʘʶʪʴ ʮʝʥʪʨʘʣʴʥʠʡ ʧʨʦʤʽʥʴ ʉʆ ʙʣʠʞʯʝ ʜʦ 

ʙʽʩʝʢʪʨʠʩʠ ʢʫʪʘ Ŭ. ʇʦʪʽʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʤʝʥʷ ʧʨʠʟʥʘʯʘʶʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʨʦʝʢʮʽʶ K1Ë ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ KË. ʂʘʨʪʠʥʥʫ ʧʣʦʱʠʥʫ KË ʤʦʞʥʘ 

ʧʨʦʚʝʩʪʠ ʯʝʨʝʟ ʙʫʜʴ-ʷʢʠʡ ʚʝʨʪʠʢʘʣʴʥʠʡ ʚʽʜʨʽʟʦʢ ʦʙôʻʢʪʘ (ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʚʽʜʨʽʟʦʢ 

ɸɺ), ʱʦ ʩʧʨʦʱʫʻ ʧʦʙʫʜʦʚʫ ʧʝʨʩʧʝʢʪʠʚʠ, ʦʩʢʽʣʴʢʠ ʚʽʜʨʽʟʦʢ (ɸɺ) ʧʨʷʤʦʾ, ʱʦ ʥʘʣʝʞʠʪʴ 

ʧʣʦʱʠʥʽ KË, ʧʨʦʝʢʮʽʶʻʪʴʩʷ ʫ ʥʘʪʫʨʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʽ ʡʦʛʦ ʜʦʚʞʠʥʫ ʤʦʞʥʘ ʚʽʜʢʣʘʩʪʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ.  

ʋ ʧʨʘʢʪʠʮʽ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʜʝ ʟʦʙʨʘʞʫʚʘʥʽ ʦʙôʻʢʪʠ ʤʘʶʪʴ 

ʜʦʤʽʥʫʶʯʽ ʥʘʧʨʷʤʠ ʧʨʷʤʠʭ ʣʽʥʽʡ, ʽʩʥʫʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʘ ʩʘʤʝ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʥʽʾ ʦʩʥʦʚʠ ʽ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʩʪʘʥʥʴʦʾ. ʈʦʟʛʣʷʥʝʤʦ ʾʭ ʥʘ ʧʨʠʢʣʘʜʽ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʠ ʙʘʛʘʪʦʢʫʪʥʠʢʘ, ʱʦ 

ʥʘʣʝʞʠʪʴ ʧʨʝʜʤʝʪʥʽʡ ʧʣʦʱʠʥʽ.  

 

 

ʘ

) 

 

ʙ

) 

ʈʠʩ. 11.6 

 

ɿʘ ʧʝʨʰʠʤ ʧʨʠʥʮʠʧʦʤ ʢʦʞʥʘ ʧʨʷʤʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʦʯʢʦʶ ʟʙʽʛʫ ʽ ʢʘʨʪʠʥʥʠʤ 

ʩʣʽʜʦʤ. ʅʘ ʨʠʩʫʥʢʫ 11.7 ʧʦʢʘʟʘʥʦ ʧʦʙʫʜʦʚʫ ʧʝʨʩʧʝʢʪʠʚʠ ʰʝʩʪʠʢʫʪʥʠʢʘ, ʩʪʦʨʦʥʠ 

ʷʢʦʛʦ ʧʘʨʘʣʝʣʴʥʽ ʜʚʦʤ ʜʦʤʽʥʫʶʯʠʤ ʥʘʧʨʷʤʘʤ (CF i CP).  

ʂʦʞʥʘ ʟʽ ʩʪʦʨʽʥ ʰʝʩʪʠʢʫʪʥʠʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʘʨʪʠʥʥʠʤ ʩʣʽʜʦʤ ʽ ʪʦʯʢʦʶ ʟʙʽʛʫ. 

ʂʘʨʪʠʥʥʽ ʩʣʽʜʠ ʚʩʽʭ ʩʪʦʨʽʥ ʥʘʣʝʞʘʪʴ ʣʽʥʽʾ ʦʩʥʦʚʠ, ʦʩʢʽʣʴʢʠ ʰʝʩʪʠʢʫʪʥʠʢ ʥʘʣʝʞʠʪʴ 

ʧʨʝʜʤʝʪʥʽʡ ʧʣʦʱʠʥʽ. ʅʘʧʨʠʢʣʘʜ, ʩʪʦʨʦʥʘ BD ʰʝʩʪʠʢʫʪʥʠʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʦʯʢʦʶ 

ʟʙʽʛʫ ʈʟʙ ʪʘ ʢʘʨʪʠʥʥʠʤ ʩʣʽʜʦʤ 1. ɺʝʨʰʠʥʠ ʰʝʩʪʠʢʫʪʥʠʢʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʝʨʝʪʠʥʫ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʦʨʽʥ.  
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ʈʠʩ. 11.7 

 

ʅʘ ʨʠʩ. 11.8. ʧʦʢʘʟʘʥʦ ʧʦʙʫʜʦʚʫ ʧʝʨʩʧʝʢʪʠʚʠ ʪʦʛʦ ʩʘʤʦʛʦ ʰʝʩʪʠʢʫʪʥʠʢʘ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʥʽʾ ʦʩʥʦʚʠ.  

 

 

ʘ

) 

 

ʙ

) 

ʈʠʩ. 11.8 



59 

 

ʏʝʨʝʟ ʚʝʨʰʠʥʠ ʰʝʩʪʠʢʫʪʥʠʢʘ ʧʨʦʚʝʜʝʥʦ ʚʝʨʪʠʢʘʣʴʥʽ ʟʦʨʦʚʽ ʧʣʦʱʠʥʠ 1, 2, 3, 

é 6, ʷʢʽ ʧʝʨʝʪʠʥʘʶʪʴ ʢʘʨʪʠʥʥʫ ʧʣʦʱʠʥʫ ʧʦ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʨʷʤʠʭ. ʉʣʽʜʠ ʮʠʭ 

ʧʣʦʱʠʥ ʽ ʪʦʯʢʠ ʟʙʽʛʫ Fʟʙ ʪʘ ʈʟʙ ʧʝʨʝʥʦʩʷʪʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʝ ʟʦʙʨʘʞʝʥʥʷ (ʨʠʩ. 11.8, ʙ). 

ʆʩʢʽʣʴʢʠ ʪʦʯʢʘ ɸ ʥʘʣʝʞʠʪʴ ʢʘʨʪʠʥʽ, ʪʦ ʚʽʜʩʪʘʥʴ ʚʽʜ ɸ ʜʦ ʣʽʥʽʾ ʛʦʨʠʟʦʥʪʫ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʽ ʜʦʨʽʚʥʶʻ ʚʠʩʦʪʽ ʪʦʯʢʠ ʟʦʨʫ (ɸ'2). ʊʦʯʢʠ ɺ' ʽ ʅ' ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʠʥʫ ʧʨʷʤʠʭ A'Fʟʙ i AËPʟʙ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʘʨʪʠʥʥʠʤʠ ʩʣʽʜʘʤʠ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʟʦʨʦʚʠʭ ʧʣʦʱʠʥ. ɯʥʰʽ ʚʝʨʰʠʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘʢ ʩʘʤʦ ʟ ʧʦʩʣʽʜʦʚʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʘʥʽʰʝ ʧʦʙʫʜʦʚʘʥʠʭ ʚʝʨʰʠʥ.  

ɿʤʽʥʘ ʚʠʩʦʪʠ ʪʦʯʢʠ ʟʦʨʫ ʚʧʣʠʚʘʻ ʥʘ ʚʠʛʣʷʜ ʧʝʨʩʧʝʢʪʠʚʠ. ʅʘ ʨʠʩ. 11.8 

ʧʦʢʘʟʘʥʦ ʧʨʠʢʣʘʜ, ʢʦʣʠ ʚʠʩʦʪʫ ʪʦʯʢʠ ʟʦʨʫ 2ɸ' ʟʙʽʣʴʰʝʥʦ ʜʦ 2ɸ1'.  

ʇʝʨʩʧʝʢʪʠʚʫ ʜʦʚʽʣʴʥʦʾ ʧʣʦʩʢʦʾ ʢʨʠʚʦʾ, ʷʢʘ ʥʘʣʝʞʠʪʴ ʧʨʝʜʤʝʪʥʽʡ ʧʣʦʱʠʥʽ, 

ʙʫʜʫʶʪʴ ʧʦ ʪʦʯʢʘʤ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʥʘ ʧʝʨʝʪʠʥʽ ʧʨʷʤʠʭ ʜʚʦʭ ʜʦʚʽʣʴʥʠʭ ʥʘʧʨʷʤʽʚ 

(ʨʠʩ. 11.9).  

 
ʈʠʩ. 11.9 

 

ʅʘʧʨʠʢʣʘʜ, ʧʝʨʩʧʝʢʪʠʚʘ ɸ' ʪʦʯʢʠ ɸ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʠʥʫ 

ʧʨʷʤʠʭ Fʟʙ6 ʪʘ ʈʟʙ4. 

ʑʦʙ ʧʦʙʫʜʫʚʘʪʠ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ ʄ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʠʩʦʪʽ ʄ2ʅ2 ʚʽʜ 

ʧʨʝʜʤʝʪʥʦʾ ʧʣʦʱʠʥʠ ʈ, ʧʦʪʨʽʙʥʦ ʯʝʨʝʟ ʪʦʯʢʫ ʄ ʧʨʦʚʝʩʪʠ ʚʝʨʪʠʢʘʣʴʥʫ ʧʣʦʱʠʥʫ ʽ ʫ 
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ʢʘʨʪʠʥʥʽʡ ʧʣʦʱʠʥʽ ʯʝʨʝʟ ʧʦʟʥʘʯʢʫ 13 ʚʽʜʢʣʘʩʪʠ ʚʠʩʦʪʫ ʅ2ʄ2. ʋʩʽ ʪʦʯʢʠ ʧʨʷʤʦʾ FM', 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʪʦʯʢʘ ʄ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʠʩʦʪʽ ʅ2ʄ2.  

 

11.4. ʈʘʜʽʘʣʴʥʠʡ ʩʧʦʩʽʙ ʽ ʩʧʦʩʽʙ ʙʽʯʥʦʾ ʩʪʽʥʠ   

 

ʗʢʱʦ ʦʨʪʦʛʦʥʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʦʙôʻʢʪʘ ʟʘʜʘʥʦ ʪʘʢ, ʱʦ ʢʘʨʪʠʥʥʘ ʧʣʦʱʠʥʘ ʻ 

ʧʨʦʬʽʣʴʥʦʶ, ʪʦ ʧʝʨʩʧʝʢʪʠʚʥʝ ʟʦʙʨʘʞʝʥʥʷ ʙʫʜʫʶʪʴ ʩʧʦʩʦʙʦʤ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ 

ʨʘʜʽʘʣʴʥʠʤ. ʅʘ ʨʠʩ. 11.10 ʧʦʢʘʟʘʥʦ ʧʦʙʫʜʦʚʫ ʧʝʨʩʧʝʢʪʠʚʠ ʩʪʠʣʽʟʦʚʘʥʦʛʦ ʙʫʜʠʥʢʫ 

ʨʘʜʽʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ. ʇʣʘʥ ʙʫʜʠʥʢʫ ʧʦʚʝʨʥʫʪʦ ʚʽʜʥʦʩʥʦ ʧʨʦʬʽʣʴʥʦʾ ʢʘʨʪʠʥʥʦʾ 

ʧʣʦʱʠʥʠ ʪʘʢ, ʱʦʙ ʟ ʪʦʯʢʠ ʟʦʨʫ ʉ ʙʫʣʦ ʚʠʜʥʦ ʜʚʘ ʬʘʩʘʜʠ. ʇʝʨʩʧʝʢʪʠʚʘ ʢʦʞʥʦʾ ʪʦʯʢʠ 

ʟʥʘʭʦʜʠʪʴʩʷ ʷʢ ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ ʟʦʨʦʚʦʛʦ ʧʨʦʤʝʥʷ ʟ ʢʘʨʪʠʥʥʦʶ ʧʣʦʱʠʥʦʶ.  

 

 
ʈʠʩ. 11.10  

 

ʅʝʜʦʣʽʢ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʠ 

ʥʝʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʪʠ ʦʨʪʦʛʦʥʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʫ ʟʚʠʯʘʡʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʦʙôʻʢʪʘ, 

ʢʦʣʠ ʡʦʛʦ ʜʦʤʽʥʫʶʯʽ ʥʘʧʨʷʤʠ ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʧʣʦʱʠʥ ʧʨʦʝʢʮʽʡ.  

ʊʘʢʦʛʦ ʥʝʜʦʣʽʢʫ ʧʦʟʙʘʚʣʝʥʠʡ ʩʧʦʩʽʙ ʙʽʯʥʦʾ ʩʪʽʥʠ. ʅʘ ʟʘʜʘʥʠʭ ʦʨʪʦʛʦʥʘʣʴʥʠʭ 

ʧʨʦʝʢʮʽʷʭ (ʨʠʩ. 11.11) ʧʨʠʟʥʘʯʝʥʦ ʣʽʥʽʶ ʛʦʨʠʟʦʥʪʫ (ʣ.ʛ.), ʪʦʯʢʫ ʟʦʨʫ (ʉ) ʪʘ 

ʧʦʣʦʞʝʥʥʷ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ (K').  

ʅʘ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʧʨʠʟʥʘʯʝʥʦ ʚʝʨʪʠʢʘʣʴʥʫ ʙʽʯʥʫ ʩʪʽʥʫ 

ʢʘʨʪʠʥʥʠʤ ʩʣʽʜʦʤ qK ʪʘ ʪʦʯʢʦʶ ʟʙʽʛʫ Qʟʙ. ʇʨʷʤʘ QT ʻ ʣʽʥʽʻʶ ʧʝʨʝʪʠʥʫ ʙʽʯʥʦʾ ʩʪʽʥʠ ʟ 

ʧʨʝʜʤʝʪʥʦʶ ʧʣʦʱʠʥʦʶ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰ ʪʦʯʥʠʭ ʧʦʙʫʜʦʚ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʠʡʦʤ 

çʦʧʫʱʝʥʦʛʦ ʧʣʘʥʫè, ʪʘʢ ʷʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 11.8. ɼʣʷ ʮʴʦʛʦ ʧʨʠʟʥʘʯʝʥʦ ʥʦʚʫ 

ʧʨʝʜʤʝʪʥʫ ʧʣʦʱʠʥʫ ʥʠʞʯʝ ʦʩʥʦʚʥʦʾ ʥʘ ʚʽʜʩʪʘʥʽ TR. ʎʶ ʥʦʚʫ ʧʨʝʜʤʝʪʥʫ ʧʣʦʱʠʥʫ 
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ʟʘʜʘʥʦ ʢʘʨʪʠʥʥʠʤ ʩʣʽʜʦʤ r, ʥʘ ʷʢʠʡ ʧʝʨʝʥʝʩʝʥʦ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʧʣʦʱʠʥʠ 

K' ʢʘʨʪʠʥʥʽ ʩʣʽʜʠ 1-5 ʜʦʤʽʥʫʶʯʠʭ ʥʘʧʨʷʤʽʚ ʦʙôʻʢʪʘ. ʆʧʫʱʝʥʠʡ ʧʣʘʥ ʧʦʙʫʜʦʚʘʥʦ ʟʘ 

ʢʘʨʪʠʥʥʠʤʠ ʩʣʽʜʘʤʠ 1-5 ʪʘ ʪʦʯʢʘʤʠ ʟʙʽʛʫ Fʟʙ i Pʟʙ ʜʦʤʽʥʫʶʯʠʭ ʥʘʧʨʷʤʽʚ.  

 

 
ʈʠʩ. 11.11   

 

ɹʽʯʥʫ ʩʪʽʥʫ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʦʙôʻʢʪʘ ʧʦ ʚʠʩʦʪʽ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʢʠ ɺ ʥʘ ʧʝʨʩʧʝʢʪʠʚʽ ʯʝʨʝʟ ʾʾ ʚʪʦʨʠʥʥʫ ʧʨʦʝʢʮʽʶ ɺ1' 

ʧʨʦʚʝʜʝʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʣʽʥʽʶ ʜʦ ʧʝʨʝʪʠʥʫ ʟ ʧʨʷʤʦʶ R'Qʢ. ʊʦʜʽ ʥʘ ʙʽʯʥʽʡ ʩʪʽʥʽ 

ʚʠʟʥʘʯʝʥʦ ʚʠʩʦʪʫ ɸ''ɺ'' ʽ ʩʧʨʦʝʢʮʽʡʦʚʘʥʦ ʾʾ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʨʝʙʨʦ ʦʙôʻʢʪʘ ʚ ʧʝʨʩʧʝʢʪʠʚʽ.  

 

11.5. ɼʽʣʠʣʴʥʠʡ ʤʘʩʰʪʘʙ   

 

ɼʽʣʠʣʴʥʠʤ ʤʘʩʰʪʘʙʦʤ ʥʘʟʠʚʘʶʪʴ ʧʦʜʽʣ ʧʝʨʩʧʝʢʪʠʚʠ ʚʽʜʨʽʟʢʘ ʧʨʷʤʦʾ ʫ 

ʟʘʜʘʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ɺʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥ ʚʽʜʨʽʟʢʽʚ ʦʜʥʽʻʾ ʧʨʷʤʦʾ ʫ ʧʝʨʩʧʝʢʪʠʚʽ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʩʧʦʪʚʦʨʶʻʪʴʩʷ. ʗʢʱʦ ʧʨʷʤʘ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ, 

ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʥʝ ʩʧʦʪʚʦʨʶʻʪʴʩʷ, ʽ ʜʘʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʜʽʣʫ 

ʚʽʜʨʽʟʢʘ ʧʨʷʤʦʾ ʫ ʧʝʨʩʧʝʢʪʠʚʽ ʫ ʟʘʜʘʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ.  

ʉʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʧʦʜʽʣ ʫ ʟʘʜʘʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʜʨʽʟʢʘ, ʷʢʠʡ ʥʘʣʝʞʠʪʴ 

ʧʨʝʜʤʝʪʥʽʡ ʧʣʦʱʠʥʽ. ʅʘ ʨʠʩ. 11.12, ʘ ʧʦʢʘʟʘʥʦ ʧʣʘʥ ʽ ʧʝʨʩʧʝʢʪʠʚʫ ʚʽʜʨʽʟʢʘ ɸɺ, ʱʦ 

ʥʘʣʝʞʠʪʴ ʧʨʝʜʤʝʪʥʽʡ ʧʣʦʱʠʥʽ ʽ ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʧʦʜʽʣʠʪʠ ʫ ʚʽʜʥʦʰʝʥʥʽ . ʅʘ 

ʣʽʥʽʾ ʦʩʥʦʚʠ ʚʽʜ ʪʦʯʢʠ ɸ ʚʽʜʢʣʘʜʝʥʦ ʚʽʜʨʽʟʢʠ ɸ1ɽ1 = m ʽ E1G1 = n. ʊʦʯʢʫ G1 ʟôʻʜʥʘʥʦ ʟ 

ʪʦʯʢʦʶ ɺ, ʘ ʯʝʨʝʟ ʪʦʯʢʫ ɽ1 ʧʨʦʚʝʜʝʥʦ ʧʨʷʤʫ E1D1 ʧʘʨʘʣʝʣʴʥʦ B1G1.  
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ʇʘʨʘʣʝʣʴʥʽ ʧʨʷʤʽ E1D1 ʽ B1G1 ʫ ʧʣʘʥʽ ʧʦʜʽʣʷʶʪʴ ʚʽʜʨʽʟʦʢ ɸ1ɺ1 ʫ ʚʽʜʥʦʰʝʥʥʽ . 

ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʮʽ ʧʨʷʤʽ ʤʘʶʪʴ ʪʦʯʢʫ ʟʙʽʛʫ ʈʟʙ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʠʥʫ 

ʧʨʷʤʦʾ B'G' ʟ ʣʽʥʽʻʶ ʛʦʨʠʟʦʥʪʫ. ʊʦʯʢʘ D' ʧʦʜʽʣʷʻ ʧʝʨʩʧʝʢʪʠʚʫ ɸ'ɺ' ʚʽʜʨʽʟʢʘ ɸɺ ʫ 

ʚʽʜʥʦʰʝʥʥʽ .  

ʗʢʱʦ ʪʦʯʢʘ ɸ ʥʝ ʻ ʢʘʨʪʠʥʥʠʤ ʩʣʽʜʦʤ ʧʨʷʤʦʾ ɸɺ (ʨʠʩ. 11.12, ʙ), ʪʦ ʚʽʜʨʽʟʦʢ  

ɸ'G' = A1G1 ʥʝ ʻ ʧʝʨʩʧʝʢʪʠʚʦʶ ʚʽʜʨʽʟʢʘ A1G1, ʘʣʝ ʚʽʜʥʦʰʝʥʥʷ 
˒

˒
 ʟʙʝʨʽʛʘʻʪʴʩʷ, 

ʦʩʢʽʣʴʢʠ ʧʨʷʤʘ AG ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ. ʊʦʤʫ ʚʽʜ ʪʦʯʢʠ ɸô ʫ 

ʧʝʨʩʧʝʢʪʠʚʽ ʤʦʞʥʘ ʚʽʜʢʣʘʩʪʠ ʥʘʪʫʨʘʣʴʥʽ ʚʝʣʠʯʠʥʠ ɸ'ɽ' = m ʪʘ E'G' = n, ʽ ʧʦʜʘʣʴʰʽ 

ʧʦʙʫʜʦʚʠ ʚʠʢʦʥʘʪʠ ʪʘʢ ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 11.12, ʘ.  

ʇʦʙʫʜʦʚʠ, ʷʢʽ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 11.12, ʙ ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʠʪʠ ʜʣʷ ʧʦʜʽʣʫ ʫ 

ʟʘʜʘʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʜʨʽʟʢʘ ʧʨʷʤʦʾ ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. ʅʘ ʨʠʩ. 11.13 ʥʘ ʧʨʷʤʽʡ 

FʟʙMʂ, ʜʝ Fʟʙ - ʪʦʯʢʘ ʟʙʽʛʫ ʧʨʷʤʦʾ, ʘ ʄʂ - ʾʾ ʢʘʨʪʠʥʥʠʡ ʩʣʽʜ, ʟʘʜʘʥʦ ʚʽʜʨʽʟʦʢ ɸ'ɺ', ʷʢʠʡ 

ʧʦʪʨʽʙʥʦ ʧʦʜʽʣʠʪʠ ʫ ʚʽʜʥʦʰʝʥʥʽ m:n:l. ʏʝʨʝʟ ʧʨʷʤʫ FM ʧʨʦʚʝʜʝʥʦ ʜʦʚʽʣʴʥʫ ʧʣʦʱʠʥʫ 

FGM, ʷʢʫ ʟʘʜʘʥʦ ʣʽʥʽʻʶ ʟʙʽʛʫ fʟʙ ʽ ʪʦʯʢʦʶ ʄʢ. ʏʝʨʝʟ ʪʦʯʢʫ ɸ' ʚʽʜʨʽʟʢʘ ɸ'ɺ' ʧʨʦʚʝʜʝʥʦ 

ʧʨʷʤʫ A'R' ʧʘʨʘʣʝʣʴʥʦ ʣʽʥʽʾ ʟʙʽʛʫ fʟʙ. ʇʨʷʤʘ AR ʻ ʧʘʨʘʣʝʣʴʥʦʶ ʜʦ ʢʘʨʪʠʥʥʦʾ ʧʣʦʱʠʥʠ 

K' ʽ ʪʦʤʫ ʥʘ ʥʽʡ ʤʦʞʥʘ ʚʽʜʢʣʘʩʪʠ ʥʘʪʫʨʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʚʽʜʨʽʟʢʽʚ AN, NL i LE, ʜʝ ʪʦʯʢʠ 

N i L ʧʦʜʽʣʷʶʪʴ ʚʽʜʨʽʟʦʢ ɸR ʫ ʚʽʜʥʦʰʝʥʥʽ m:n:l. ʏʝʨʝʟ ʪʦʯʢʠ ɺ' ʽ R' ʧʨʦʚʝʜʝʥʦ ʧʨʷʤʫ ʽ 

ʥʘ fʟʙ ʚʠʟʥʘʯʝʥʦ ʾʾ ʪʦʯʢʫ ʟʙʽʛʫ ʅʟʙ. ʇʨʷʤʽ BR, DL i EN ʫ ʧʣʦʱʠʥʽ FGM ʻ ʧʘʨʘʣʝʣʴʥʠʤʠ 

ʽ ʪʦʤʫ ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʪʦʯʢʫ ʟʙʽʛʫ ʅʟʙ, ʘ ʚʽʜʨʽʟʦʢ ɸɺ ʫ ʧʝʨʩʧʝʢʪʠʚʽ ʧʦʜʽʣʷʻʪʴʩʷ ʫ 

ʚʽʜʥʦʰʝʥʥʽ m:n:l.  

 

 

 

ʘ) ʙ) 

ʈʠʩ. 11.12 


