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ɻʣʘʚʘ 5. ʉʪʨʫʢʪʫʨʘ ʢʚʘʥʪʦʚʦʛʦ ʤʠʨʘ 

Ä5.1. ʂʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ: ʛʦʣʦʚʦʣʦʤʢʠ ʠ ʧʘʨʘʜʦʢʩʳ 

ʂʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʜʘʝʪ ʥʘʤ ʧʨʝʚʦʩʭʦʜʥʦʝ ʦʧʠʩʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʘ ʤʠʢʨʦʩʢʦ-

ʧʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʦʜʥʘʢʦ ʧʦʣʥʘ ʧʨʠ ʵʪʦʤ ʪʘʡʥ ʠ ʟʘʛʘʜʦʢ. ʅʝʪ ʥʠʢʘʢʦʛʦ ʩʦʤʥʝʥʠʷ: ʨʘʟʦʙʨʘʪʴʩʷ ʚ 

ʪʦʤ, ʢʘʢ ʠʤʝʥʥʦ ʨʘʙʦʪʘʝʪ ʵʪʘ ʪʝʦʨʠʷ, ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦ; ʝʱʝ ʪʨʫʜʥʝʝ ʦʪʳʩʢʘʪʴ ʢʘʢʦʡ-ʣʠʙʦ 

ʩʤʳʩʣ ʚ ʪʦʡ çʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠè (ʠʣʠ ʥʝʨʝʘʣʴʥʦʩʪʠ), ʢʦʪʦʨʘʷ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ ʢʚʘʥʪʦʚʘʷ 

ʪʝʦʨʠʷ, ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʥʘʰʝʛʦ ʤʠʨʘ. ʅʘ ʧʝʨʚʳʡ, ʥʝʠʩʢʫʰʝʥʥʳʡ, ʚʟʛʣʷʜ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, 

ʯʪʦ ʵʪʘ ʪʝʦʨʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʥʦʛʠʝ (ʚʢʣʶʯʘʷ ʠ ʤʝʥʷ) 

ʥʘʭʦʜʷʪ ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ɺ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʙʫʢʚʘʣʴʥʦ ʧʦʥʠʤʘʷ ʚʩʝ 

ʧʦʣʦʞʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʦʨʠʠ, ʤʳ ʧʦʣʫʯʘʝʤ, ʤʷʛʢʦ ʛʦʚʦʨʷ, ʦʯʝʥʴ ʩʪʨʘʥʥʫʶ ʢʘʨʪʠʥʫ ʤʠʨʘ. ɺ 

ʭʫʜʰʝʤ ï ʩʪʦʣʴ ʞʝ ʙʫʢʚʘʣʴʥʦ ʚʦʩʧʨʠʥʠʤʘʷ ʟʘʷʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʤʝʥʠʪʳʭ 

ʧʨʠʚʝʨʞʝʥʮʝʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʥʠʢʘʢʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ ʤʳ ʥʝ ʧʦʣʫʯʘʝʤ ʚʦʚʩʝ, ʘ ʪʘ, ʯʪʦ ʙʳʣʘ, 

ʨʘʩʩʳʧʘʝʪʩʷ ʥʘ ʛʣʘʟʘʭ. 

ʗ ʜʫʤʘʶ, ʚʩʝ ʪʝ ʟʘʛʘʜʢʠ, ʯʪʦ ʩʪʘʚʠʪ ʧʝʨʝʜ ʥʘʤʠ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ, ʤʦʞʥʦ ʯʝʪʢʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʜʚʘ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʘ. ʆʜʥʠ ʷ ʥʘʟʳʚʘʶ ʟʘʛʘʜʢʘʤʠ-ʛʦʣʦʚʦʣʦʤʢʘʤʠ, ʠʣʠ Z-

ʟʘʛʘʜʢʘʤʠ (ʦʪ ʩʣʦʚʘ puzzle
1
). ʂ ʵʪʦʤʫ ʢʣʘʩʩʫ ʷ ʦʪʥʦʰʫ ʪʝ ʢʚʘʥʪʦʚʳʝ ʠʩʪʠʥʳ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʥʘʩ 

ʤʠʨʝ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʧʦʩʦʙʥʳ ʢʦʛʦ ʫʛʦʜʥʦ ʧʨʠʚʝʩʪʠ ʚ ʟʘʤʝʰʘʪʝʣʴʩʪʚʦ ʠ ʟʘʩʪʘʚʣʷʶʪ 

ʠʟʨʷʜʥʦ ʧʦʣʦʤʘʪʴ ʥʘʜ ʩʦʙʦʡ ʛʦʣʦʚʫ ï ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. ʉʶʜʘ ʞʝ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʠ ʪʝ ʦʙʱʠʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, 

ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʥʦ ï ʚʚʠʜʫ ʫʞʝ ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ ï ʦʯʝʥʴ ʧʦʭʦʞʠ 

ʥʘ ʧʨʘʚʜʫ. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʧʦʨʘʟʠʪʝʣʴʥʳʭ Z-ʟʘʛʘʜʦʢ ʫʧʦʤʷʥʫ ʪʝ, ʯʪʦ ʠʟʚʝʩʪʥʳ ʧʦʜ ʦʙʱʠʤ 

ʥʘʟʚʘʥʠʝʤ ʬʝʥʦʤʝʥʳ ʕʡʥʰʪʝʡʥʘïʇʦʜʦʣʴʩʢʦʛʦïPoʟʝʥʘ (ʠʣʠ ʕʇʈ-ʬʝʥʦʤʝʥʳ; ʧʦʜʨʦʙʥʝʝ ʦ ʥʠʭ ʤʳ 

ʧʦʛʦʚʦʨʠʤ ʧʦʟʜʥʝʝ, ʩʤ. Ä5.4, Ä6.5). ɺʪʦʨʦʡ ʢʣʘʩʩ ʩʦʩʪʘʚʣʷʶʪ ʢʚʘʥʪʦʚʳʝ ʟʘʛʘʜʢʠ, ʢʦʪʦʨʳʝ ʷ 

ʥʘʟʳʚʘʶ ʟʘʛʘʜʢʘʤʠ-ʧʘʨʘʜʦʢʩʘʤʠ, ʠʣʠ X-ʟʘʛʘʜʢʘʤʠ (ʦʪ ʩʣʦʚʘ paradox
2
). ʉʦʛʣʘʩʥʦ ʢʚʘʥʪʦʚʦʤʫ 

ʬʦʨʤʘʣʠʟʤʫ, ʵʪʠ ʫʪʚʝʨʞʜʝʥʠʷ ʦ ʤʠʨʝ ʚʨʦʜʝ ʙʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʪʠʥʥʳʤʠ, ʦʜʥʘʢʦ ʦʥʠ ʥʘʩʪʦʣʴʢʦ 

ʥʝʚʝʨʦʷʪʥʳ ʠ ʧʘʨʘʜʦʢʩʘʣʴʥʳ, ʯʪʦ ʤʳ ʧʨʦʩʪʦ ʥʝ ʤʦʞʝʤ ʚ ʥʠʭ ʧʦʚʝʨʠʪʴ, ʥʝ ʤʦʞʝʤ ʧʨʠʟʥʘʪʴ ʠʭ 

çʜʝʡʩʪʚʠʪʝʣʴʥʦè ʠʩʪʠʥʥʳʤʠ. ʀʤʝʥʥʦ ʵʪʠ ʟʘʛʘʜʢʠ ʠ ʥʝ ʜʘʶʪ ʥʘʤ ʧʨʠʥʷʪʴ ʧʨʝʜʣʘʛʘʝʤʳʡ 

ʬʦʨʤʘʣʠʟʤ ʚʩʝʨʴʝʟ, ʧʨʝʧʷʪʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʨʦʚʥʝ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ 

ʜʦʩʪʦʚʝʨʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ. ʉʘʤʘʷ ʟʥʘʤʝʥʠʪʘʷ ʍ-ʟʘʛʘʜʢʘ ï ʧʘʨʘʜʦʢʩ ʰʨʸʜʠʥʛʝʨʦʚʦʡ ʢʦʰʢʠ, ʚ 

ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ (ʥʘʧʨʠʤʝʨ, 

ʢʦʰʢʠ) ʩʧʦʩʦʙʥʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʜʚʫʭ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ʦʜʥʦʚʨʝʤʝʥʥʦ (ʵʪʘʢʦʝ 

ʧʦʜʚʝʰʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʢʦʰʢʘ ʠ çʞʠʚʘè, ʠ çʤʝʨʪʚʘè ʩʨʘʟʫ). ʂ ʧʦʜʦʙʥʳʤ ʧʘʨʘʜʦʢʩʘʤ 

ʤʳ ʝʱʝ ʚʝʨʥʝʤʩʷ ʚ Ä6.6 (ʩʤ. ʪʘʢʞʝ Ä6.9, ʨʠʩ. 6.3, ʠ ʅʈʂ, ʩ. 290ï293). 

ʅʝʨʝʜʢʦ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚʩʝ ʪʨʫʜʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʫ ʥʘʰʠʭ ʩʦʚʨʝʤʝʥʥʠʢʦʚ ʩ 

ʚʦʩʧʨʠʷʪʠʝʤ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʧʨʦʠʩʭʦʜʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʪ ʪʦʛʦ, ʯʪʦ ʤʳ ʯʝʨʝʩʯʫʨ ʢʨʝʧʢʦ 

ʮʝʧʣʷʝʤʩʷ ʟʘ ʥʘʰʠ ʩʪʘʨʳʝ ʬʠʟʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ.
3
 ʉ ʢʘʞʜʳʤ ʞʝ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʢʦʣʝʥʠʝʤ 

                                                      
1
 ɻʦʣʦʚʦʣʦʤʢʘ (ʘʥʛʣ.). ï ʇʨʠʤ. ʧʝʨʝʚ. 

2
 ʇʘʨʘʜʦʢʩ (ʘʥʛʣ.). ï ʇʨʠʤ. ʧʝʨʝʚ. 

3
 ɺ.ʕ.: ɺʝʜʘʥʩʢʘʷ ʪʝʦʨʠʷ ʚ ʦʙʱʝʤ-ʪʦ ʥʝ ʦʩʧʘʨʠʚʘʝʪ ʪʝʦʨʠʠ ʬʠʟʠʢʠ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʢʦʪʦʨʳʭ ʪʝʦʨʠʡ 

ʤʘʪʝʤʘʪʠʢʠ), ʧʦʵʪʦʤʫ ʷ ʦʩʦʙʝʥʥʦ ʥʝ ʩʦʙʠʨʘʶʩʴ ʢʦʤʤʝʥʪʠʨʦʚʘʪʴ ʪʝʢʩʪ ʇʝʥʨʦʫʟʘ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʬʠʟʠʢʝ. 

ɿʜʝʩʴ ʩʜʝʣʘʶ ʪʦʣʴʢʦ ʦʙʱʝʬʠʣʦʩʦʬʩʢʦʝ ʧʨʠʤʝʯʘʥʠʝ. ʏʝʣʦʚʝʯʝʩʢʠʡ ʨʘʟʫʤ, ʩʦʛʣʘʩʥʦ ɺʝʜʘʥʩʢʦʡ ʪʝʦʨʠʠ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʙʦʪʫ ʦʧʨʝʜʝʣʝʥʥʦʡ (ʙʠʦʣʦʛʠʯʝʩʢʦʡ) ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʫʩʪʨʦʡʩʪʚʦ ʵʪʦʡ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɽʩʪʝʩʪʚʝʥʥʳʤ ʦʪʙʦʨʦʤ) ʟʘʣʦʞʝʥʳ ʥʝʢʦʪʦʨʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʝʝ ʧʨʠʥʮʠʧʳ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʠʥʮʠʧʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʪʨʝʭ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʣʠʯʠʥ (çʚʧʝʨʝʜïʥʘʟʘʜè, çʚʧʨʘʚʦïʚʣʝʚʦè, çʚʚʝʨʭïʚʥʠʟè). ʊʦ 
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ʣʶʜʠ ʙʫʜʫʪ çʚʞʠʚʘʪʴʩʷè ʚ ʢʚʘʥʪʦʚʳʝ ʪʘʠʥʩʪʚʘ ʚʩʸ ʛʣʫʙʞʝ, ʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʧʦʩʣʝ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʤʝʥʠʚʰʠʭʩʷ ʧʦʢʦʣʝʥʠʡ, ʩʤʦʛʫʪ ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠʥʷʪʴ ʠʭ ʚʩʝ ʩʢʦʧʦʤ 

ï ʢʘʢ Z-ʟʘʛʘʜʢʠ, ʪʘʢ ʠ ʍ-ʟʘʛʘʜʢʠ. ʕʪʦʪ ʚʟʛʣʷʜ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʤʥʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʦʰʠʙʦʯʥʳʤ. 

ʗ ʧʦʣʘʛʘʶ, ʯʪʦ ʢ Z-ʟʘʛʘʜʢʘʤ ʤʳ, ʚʦʟʤʦʞʥʦ, ʠ ʚ ʩʘʤʦʤ ʜʝʣʝ ʩʤʦʞʝʤ ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʠʚʳʢ-

ʥʫʪʴ ʠ ʜʘʞʝ ʩʯʝʩʪʴ ʠʭ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʳʤʠ, ʦʜʥʘʢʦ ʩ ʍ-ʟʘʛʘʜʢʘʤʠ ʪʘʢʦʡ ʥʦʤʝʨ ʥʝ ʧʨʦʡʜʝʪ. ʇʦ 

ʤʦʝʤʫ ʛʣʫʙʦʢʦʤʫ ʫʙʝʞʜʝʥʠʶ, ʍ-ʟʘʛʘʜʢʠ ʟʘʚʝʜʦʤʦ ʥʝʧʨʠʝʤʣʝʤʳ ʩ ʬʠʣʦʩʦʬʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʭ ʦʙʲʷʩʥʷʝʪʩʷ ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʡ ʪʝʦʨʠʝʡ ʠʣʠ, 

ʩʢʦʨʝʝ, ʥʝ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʪʦʯʥʦʡ ʥʘ ʪʦʤ ʫʨʦʚʥʝ ʬʝʥʦʤʝʥʦʚ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʯʠʥʘʶʪ ʧʨʦʷʚʣʷʪʴʩʷ 

ʍ-ʟʘʛʘʜʢʠ. ɺ ʩʦʚʝʨʰʝʥʥʦʡ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʥʠ ʦʜʥʦʡ ʍ-ʟʘʛʘʜʢʠ ʚ ʩʧʠʩʢʝ ʢʚʘʥʪʦʚʳʭ ʪʘʡʥ ʥʝ 

ʦʩʪʘʥʝʪʩʷ (ʘ ʢʨʝʩʪ ʚ ʠʭ ʥʘʟʚʘʥʠʠ ʦʢʘʟʘʣʩʷ ʩʠʤʚʦʣʠʯʝʥ ï ʠʤ ʠ ʧʝʨʝʯʝʨʢʥʝʤ). ʀʥʘʯʝ ʛʦʚʦʨʷ, 

ʩʚʳʢʘʪʴʩʷ ʥʘʤ ʧʨʝʜʩʪʦʠʪ ʣʠʰʴ ʩ Z-ʟʘʛʘʜʢʘʤʠ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʳ ʠʤʝʝʤ ʧʦʣʥʦʝ ʧʨʘʚʦ ʧʦʠʥʪʝʨʝʩʦʚʘʪʴʩʷ, ʛʜʝ ʞʝ ʧʨʦʭʦʜʠʪ 

ʛʨʘʥʠʮʘ ʤʝʞʜʫ Z-ʟʘʛʘʜʢʘʤʠ ʠ X-ʟʘʛʘʜʢʘʤʠ. ʆʜʥʠ ʬʠʟʠʢʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʚʘʥʪʦʚʳʭ ʟʘʛʘʜʦʢ, 

ʢʦʪʦʨʳʝ ʩʣʝʜʦʚʘʣʦ ʙʳ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ X-ʟʘʛʘʜʢʠ, ʧʦʧʨʦʩʪʫ ʥʝʪ, ï ʚʩʝ 

ʩʪʨʘʥʥʳʝ ʠ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʧʘʨʘʜʦʢʩʘʣʴʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ, ʚ ʢʦʪʦʨʳʝ ʥʘʤ ʧʨʝʜʣʘʛʘʝʪ ʧʦʚʝʨʠʪʴ 

ʢʚʘʥʪʦʚʳʡ ʬʦʨʤʘʣʠʟʤ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʩʪʠʥʥʳ ʠ ʦʧʠʩʳʚʘʶʪ ʨʝʘʣʴʥʳʡ ʤʠʨ, ʥʫʞʥʦ ʪʦʣʴʢʦ 

ʧʨʘʚʠʣʴʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʵʪʦʪ ʩʘʤʳʡ ʤʠʨ ʧʦʩʤʦʪʨʝʪʴ. (ɽʩʣʠ ʪʘʢʠʝ ʣʶʜʠ ʭʦʪʷʪ ʠʟʙʝʞʘʪʴ ʦʙʚʠʥʝʥʠʡ 

ʚ ʦʪʩʫʪʩʪʚʠʠ ʣʦʛʠʢʠ ʠ ʚʩʝʨʴʝʟ ʚʦʩʧʨʠʥʠʤʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ 

ʪʝʨʤʠʥʘʭ çʢʚʘʥʪʦʚʳʭ ʩʦʩʪʦʷʥʠʡè, ʪʦ ʦʥʠ ʜʦʣʞʥʳ ʪʘʢʞʝ ʚʝʨʠʪʴ ʠ ʚʦ çʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʤʠʨʦʚè ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ (ʩʤ. Ä6.2). ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ, ʰʨʸʜʠʥʛʝʨʦʚʳ ʤʝʨʪʚʘʷ ʠ ʞʠʚʘʷ ʢʦʰʢʠ 

ʦʙʠʪʘʶʪ ʚ ʨʘʟʣʠʯʥʳʭ çʧʘʨʘʣʣʝʣʴʥʳʭè ʚʩʝʣʝʥʥʳʭ. ɺʳ ʚʠʜʠʪʝ ʢʦʰʢʫ, ʠ ʪʫʪ ʞʝ ʚ ʢʘʞʜʦʡ ʠʟ ʜʚʫʭ 

ʚʩʝʣʝʥʥʳʭ ʚʦʟʥʠʢʘʝʪ ʧʦ ʚʘʰʝʡ ʢʦʧʠʠ, ʦʜʠʥ ʠʟ ʚʘʩ ʛʣʷʜʠʪ ʥʘ ʞʠʚʫʶ ʢʦʰʢʫ, ʘ ʜʨʫʛʦʡ ï ʥʘ 

ʤʝʨʪʚʫʶ.) ɼʨʫʛʠʝ ʬʠʟʠʢʠ ʫʩʪʨʝʤʣʷʶʪʩʷ ʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʢʨʘʡʥʦʩʪʠ. ʇʦ ʠʭ ʤʥʝʥʠʶ, ʷ 

ʩʣʠʰʢʦʤ ʙʣʘʛʦʜʫʰʥʦ ʥʘʩʪʨʦʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʚʘʥʪʦʚʦʤʫ ʬʦʨʤʘʣʠʟʤʫ, ʨʘʟ ʧʦʣʘʛʘʶ, ʯʪʦ ʚʩʝʤ 

ʵʪʠʤ ʥʝʦʙʲʷʩʥʠʤʳʤ ʕʇʈ-ʬʝʥʦʤʝʥʘʤ (ʦ ʢʦʪʦʨʳʭ, ʥʘʧʦʤʠʥʘʶ, ʤʳ ʝʱʝ ʧʦʛʦʚʦʨʠʤ) ʠ ʚʧʨʷʤʴ 

ʥʘʡʜʝʪʩʷ ʚ ʙʫʜʫʱʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. ʗ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʥʘʩʪʘʠʚʘʶ, ʯʪʦ ʚʩʝ 

ʜʦʣʞʥʳ ʥʝʧʨʝʤʝʥʥʦ ʨʘʟʜʝʣʷʪʴ ʤʦʝ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʛʜʝ ʠʤʝʥʥʦ ʥʘʜʣʝʞʠʪ ʧʨʦʚʦʜʠʪʴ ʛʨʘʥʠʮʫ ʤʝʞʜʫ 

Z- ʠ X-ʟʘʛʘʜʢʘʤʠ. ʄʦʡ ʚʳʙʦʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤʠ, ʩʦʛʣʘʩʫʶʱʠʤʠʩʷ ʩ ʪʦʯʢʦʡ ʟʨʝʥʠʷ, 

ʢʦʪʦʨʫʶ ʷ ʧʨʝʜʩʪʘʚʣʶ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ, ʚ Ä6.12. 

ɺʨʷʜ ʣʠ ʫʤʝʩʪʥʦ ʙʫʜʝʪ ʧʨʠʚʦʜʠʪʴ ʥʘ ʵʪʠʭ ʩʪʨʘʥʠʮʘʭ ʠʩʯʝʨʧʳʚʘʶʱʝʝ ʦʙʲʷʩʥʝʥʠʝ ʧʨʠʨʦʜʳ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʡ ʛʣʘʚʝ ʷ ʦʛʨʘʥʠʯʫʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʘʪʢʠʤ (ʥʦ ʚ 

ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʧʦʣʥʳʤ) ʦʧʠʩʘʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʤ ʘʩʧʝʢʪʦʚ ʪʝʦʨʠʠ, ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʠʚ ʧʨʠ ʵʪʦʤ ʧʨʠʨʦʜʝ Z-ʟʘʛʘʜʦʢ. ɺ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʷ ʨʘʩʩʢʘʞʫ, ʧʦʯʝʤʫ ʷ ʧʦʣʘʛʘʶ, 

ʯʪʦ ʥʘʣʠʯʠʝ ʍ-ʟʘʛʘʜʦʢ ʜʝʣʘʝʪ ʩʦʚʨʝʤʝʥʥʫʶ ʢʚʘʥʪʦʚʫʶ ʪʝʦʨʠʶ ʥʝʧʦʣʥʦʡ, ʥʝʚʟʠʨʘʷ ʥʘ ʚʩʝ ʪʝ 

ʧʦʨʘʟʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʦʥʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʞʝʪ 

ʧʦʭʚʘʩʪʘʪʴʩʷ. ʏʠʪʘʪʝʣʷʤ, ʞʝʣʘʶʱʠʤ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʝʡ ʧʦʙʣʠʞʝ, ʷ ʨʝʢʦʤʝʥʜʫʶ 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʅʈʂ (ʛʣʘʚʘ 6) ʠʣʠ ʢ ʙʦʣʝʝ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ï ʥʘʧʨʠʤʝʨ, [94], ʠʣʠ [70]. 

ɼʘʣʝʝ (ʛʣʘʚʘ 6, Ä6.12) ʷ ʧʨʝʜʩʪʘʚʣʶ ʦʜʥʫ ʥʦʚʫʶ ʠʜʝʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ, ʥʘ ʢʦʪʦʨʦʤ 

ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʧʦʧʳʪʢʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ (ʜʫʤʘʶ, ʩʣʝʜʫʝʪ 

ʧʨʝʜʫʧʨʝʜʠʪʴ ʯʠʪʘʪʝʣʷ, ʯʪʦ ʠʜʝʷ ʵʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʡ, ʯʪʦ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʚ 

                                                                                                                                                                         
ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʚʝʣʠʯʠʥ ʠʤʝʥʥʦ ʪʨʠ ʠ ʯʪʦ ʦʥʠ ʥʝʟʘʚʠʩʠʤʳ ʦʜʥʘ ʦʪ ʜʨʫʛʦʡ, ʦʧʨʝʜʝʣʷʝʪ ʪʦ ʩʣʝʜʩʪʚʠʝ, 

ʯʪʦ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʪʨʝʭʤʝʨʥʳʤ ʠ ʵʚʢʣʠʜʦʚʳʤ. ɼʨʫʛʠʤ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʤ ʧʨʠʥʮʠʧʦʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʚʝʩʴ ʩʚʦʡ ʦʧʳʪ ʨʘʩʧʦʣʘʛʘʝʪ 

ʚ ʣʠʥʝʡʥʳʡ ʨʷʜ (ʚʨʝʤʝʥʠ). ʊʨʝʪʴʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʨʠʥʮʠʧʦʤ ʫʩʪʨʦʡʩʪʚʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʦʧʝʨʠʨʫʝʪ ʦʙʲʝʢʪʘʤʠ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʯʝʣʦʚʝʢ ʚ 

ʦʙʱʝʤ-ʪʦ ʥʝ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʥʠʯʝʛʦ ʜʨʫʛʦʛʦ, ʢʨʦʤʝ ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʯʘʩʪʠʮ). ɼʘʞʝ ʯʪʦʙʳ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚʦʣʥʳ, ʦʥ ʚʳʥʫʞʜʝʥ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʭ ʢʘʢ ʢʦʣʝʙʘʥʠʷ ʦʧʷʪʴ ʢʘʢʠʭ-ʪʦ ʯʘʩʪʠʮ. ʆʜʥʘʢʦ ʚʩʝ 

ʤʦʜʝʣʠ, ʚʩʪʨʦʝʥʥʳʝ ʚ ʯʝʣʦʚʝʯʝʩʢʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʩʪʨʦʷʱʠʝʩʷ ʜʘʣʝʝ ʝʶ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʷʚʣʷʶʪʩʷ ʧʨʠʙʣʠʞʝʥʥʳʤʠ. ʇʨʠ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʨʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ ʧʨʝʜʧʦʩʳʣʢʘʤʠ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʨʝʘʣʴʥʦʩʪʴʶ. ʈʝʘʣʴʥʦ ʤʘʪʝʨʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʪʢʦ 

ʦʯʝʨʯʝʥʥʳʝ ʢʦʨʧʫʩʢʫʣʳ (ʯʪʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʤʠʢʨʦʤʠʨʝ), ʘ  ʚ ʤʘʢʨʦʤʠʨʝ ʦʪʥʦʰʝʥʠʷ ʩʢʦʧʣʝʥʠʡ ʤʘʪʝʨʠʠ 

ʥʝʚʦʟʤʦʞʥʦ ʪʦʯʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʨʝʤʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʩ ʯʝʪʚʝʨʪʦʡ 

ʥʝʟʘʚʠʩʠʤʦʡ ʨʘʟʤʝʨʥʦʩʪʴʶ ʚʨʝʤʝʥʠ. ʊʘʢ ʥʘʟʳʚʘʝʤʳʝ çʧʘʨʘʜʦʢʩʳè ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ (ʪʝʦʨʠʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʩʪʠ ʠ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ) ʧʨʦʩʪʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ, ʟʘʣʦʞʝʥʥʳʝ ʚ 

ʯʝʣʦʚʝʯʝʩʢʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʷʚʣʷʶʪʩʷ ʧʨʠʙʣʠʞʝʥʥʦ, ʘ ʥʝ ʪʦʯʥʦ ʦʪʨʘʞʘʶʱʠʤʠ ʬʠʟʠʯʝʩʢʫʶ 

ʨʝʘʣʴʥʦʩʪʴ (ʠʥʦʛʦ, ʚ ʦʙʱʝʤ-ʪʦ, ʠ ʥʝʣʴʟʷ ʙʳʣʦ ʦʞʠʜʘʪʴ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɺʝʜʘʥʩʢʘʷ ʪʝʦʨʠʷ ʟʜʝʩʴ ʫʪʦʯʥʷʝʪ 

ʪʦʣʴʢʦ ʦʜʥʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ: ʯʪʦ ʨʝʯʴ ʠʜʝʪ ʦ ʨʘʩʭʦʞʜʝʥʠʷʭ ʤʝʞʜʫ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʧʨʠʨʦʜʦʡ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠ ʧʨʠʥʮʠʧʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ï ʩ ʜʨʫʛʦʡ. 
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ʅʈʂ, ʭʦʪʷ ʤʦʪʠʚʳ ʦʩʪʘʣʠʩʴ ʧʦʯʪʠ ʪʝʤʠ ʞʝ). ɺ Ä7.10 (ʠ ʚ Ä7.8) ʷ ʧʨʠʚʝʜʫ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʳʝ ʧʨʠʯʠʥʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʧʦʧʳʪʢʠ ʚʧʦʣʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʩ ʥʝʚʳʯʠʩʣʠʤʦʩʪʴʶ ʚ ʪʦʤ ʦʙʱʝʤ ʩʤʳʩʣʝ, ʢʦʪʦʨʳʡ ʥʘʩ ʪʘʢ ʠʥʪʝʨʝʩʫʝʪ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʩʪʘʥʜʘʨʪʥʦʡ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʪʦ ʥʝʚʳʯʠʩʣʠʤʦʡ ʦʥʘ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʧʦʩʪʦʣʴʢʫ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʝ ʟʜʝʩʴ ʥʘʣʠʯʝʩʪʚʫʶʪ ʩʣʫʯʘʡʥʳʝ ʵʣʝʤʝʥʪʳ. ʉʣʫʯʘʡʥʳʝ ʞʝ ʵʣʝʤʝʥʪʳ, 

ʢʘʢ ʷ ʦʩʦʙʦ ʧʦʜʯʝʨʢʠʚʘʣ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ (Ä3.18, Ä3.19), ʥʝ ʩʧʦʩʦʙʥʳ ʩʘʤʠ ʧʦ ʩʝʙʝ ʦʙʫʩʣʦʚʠʪʴ ʪʫ 

ʥʝʚʳʯʠʩʣʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʤʳʰʣʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʣʷ ʥʘʯʘʣʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʨʘʟʠʪʝʣʴʥʳʭ Z-ʟʘʛʘʜʦʢ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ 

ʥʘ ʧʨʠʤʝʨʝ ʜʚʫʭ ʚʝʩʴʤʘ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʠ ʤʦʟʛʦʜʨʦʙʠʪʝʣʴʥʳʭ ʛʦʣʦʚʦʣʦʤʦʢ. 

 

Ä5.2. ɿʘʜʘʯʘ ʕʣʠʪʮʫʨʘïɺʘʡʜʤʘʥʘ ʦʙ ʠʩʧʳʪʘʥʠʠ ʙʦʤʙ 

ɺʦʦʙʨʘʟʠʤ ʩʝʙʝ ʙʦʤʙʫ, ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʪʦʨʦʡ ʟʘʢʨʝʧʣʝʥ ʜʝʪʦʥʘʪʦʨ, ʥʘʩʪʦʣʴʢʦ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʳʡ, ʯʪʦ ʧʨʠ ʤʘʣʝʡʰʝʤ ʜʘʚʣʝʥʠʠ ʥʘ ʥʝʛʦ ʙʦʤʙʘ ʚʟʨʳʚʘʝʪʩʷ. ɼʣʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʪʘʢʦʛʦ 

ʜʝʪʦʥʘʪʦʨʘ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʛʦ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʬʦʪʦʥʘ ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ, ʭʦʪʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʜʝʪʦʥʘʪʦʨ ʟʘʢʣʠʥʠʚʘʝʪ, ʠ ʙʦʤʙʘ ʚʟʦʨʚʘʪʴʩʷ ʥʝ ʤʦʞʝʪ ï ʙʦʤʙʫ ʩ ʥʝʠʩʧʨʘʚʥʳʤ ʜʝʪʦʥʘʪʦʨʦʤ ʤʳ 

ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ çʭʦʣʦʩʪʦʡè. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʝʪʦʥʘʪʦʨ ʩʥʘʙʞʝʥ ʟʝʨʢʘʣʴʮʝʤ, ʧʦʜʚʠʞʥʦ 

ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘ ʥʦʩʫ ʙʦʤʙʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʟʝʨʢʘʣʴʮʝʤ ʦʜʥʦʛʦ ʬʦʪʦʥʘ 

(ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ) ʦʥʦ ʩʤʝʱʘʝʪʩʷ ʠ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʫʜʘʨʥʳʡ ʤʝʭʘʥʠʟʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʙʦʤʙʘ ʚʟʨʳʚʘʝʪʩʷ ï ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ, ʨʘʟʫʤʝʝʪʩʷ, ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʙʦʤʙʘ ʦʢʘʟʳʚʘʝʪʩʷ ʭʦʣʦʩʪʦʡ, 

ʪ.ʝ. ʢʦʛʜʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʜʝʪʦʥʘʪʦʨʘ ʟʘʢʣʠʥʠʚʘʝʪ. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʫʧʦʤʷʥʫʪʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʨʘʙʦʪʘʶʪ ʧʦ ʢʣʘʩʩʠʯʝʩʢʠʤ ʟʘʢʦʥʘʤ, ʤʳ ʜʦʣʞʥʳ ʪʘʢʞʝ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʙʦʤʙʘ ʩʦʙʨʘʥʘ, ʚʳʷʩʥʠʪʴ, ʥʝ ʟʘʢʣʠʥʠʣʦ ʣʠ ʝʝ ʜʝʪʦʥʘʪʦʨ, ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʦʪ 

ʩʘʤʳʡ ʜʝʪʦʥʘʪʦʨ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʥʝ ʧʦʪʨʝʚʦʞʠʪʴ ï ʯʪʦ ʥʝʧʨʝʤʝʥʥʦ ʧʨʠʚʝʜʝʪ ʢ ʥʝʤʝʜʣʝʥʥʦʤʫ 

ʚʟʨʳʚʫ. (ʅʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʝʱʝ ʦʜʥʦ ʜʦʧʫʱʝʥʠʝ: ʜʝʪʦʥʘʪʦʨ ʤʦʞʝʪ ʟʘʢʣʠʥʠʪʴ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ 

ʩʙʦʨʢʠ, ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʩʙʦʨʢʠ ʜʝʪʦʥʘʪʦʨ ʣʠʙʦ ʠʩʧʨʘʚʝʥ, ʣʠʙʦ ʥʝʪ; ʩʤ. ʨʠʩ. 5.1.) 

 

 
ʈʠʩ. 5.1. ɿʘʜʘʯʘ ʕʣʠʪʮʫʨʘïɺʘʡʜʤʘʥʘ ʦʙ ʠʩʧʳʪʘʥʠʠ ʙʦʤʙ. ʉʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʜʝʪʦʥʘʪʦʨ ʙʦʤʙʳ 

ʩʨʘʙʘʪʳʚʘʝʪ ʦʪ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʦʜʥʠʤ-ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʧʪʠʯʝʩʢʠʤ ʬʦʪʦʥʦʤ ï ʤʦʞʝʪ, ʚʧʨʦʯʝʤ, ʠ ʥʝ 

ʩʨʘʙʦʪʘʪʴ, ʝʩʣʠ ʝʛʦ ʟʘʢʣʠʥʠʪ, ʚ ʢʘʢʦʚʦʤ ʩʣʫʯʘʝ ʙʦʤʙʘ ʩʯʠʪʘʝʪʩʷ ʭʦʣʦʩʪʦʡ. ɿʘʜʘʯʘ: ʥʘʡʪʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ 

ʠʩʧʨʘʚʥʫʶ ʙʦʤʙʫ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʦʤʙ ʩʦʤʥʠʪʝʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ. 

 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʪʘʢʠʭ ʙʦʤʙ ʫ ʥʘʩ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ (ʜʝʥʝʛ ʤʳ ʟʜʝʩʴ ʥʝ ʩʯʠʪʘʝʤ!), ʦʜʥʘʢʦ 

ʜʦʣʷ ʭʦʣʦʩʪʳʭ ʩʨʝʜʠ ʥʠʭ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʯʨʝʟʤʝʨʥʦ ʚʳʩʦʢʦʡ. ɿʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʥʘʡʪʠ ʭʦʪʷ ʙʳ ʦʜʥʫ ʙʦʤʙʫ, ʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʟʘʨʘʥʝʝ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ: çɺʦʪ ʵʪʘ 

ʪʦʯʥʦ ʩʨʘʙʦʪʘʝʪè. 

ʕʪʘ ʟʘʜʘʯʘ (ʚʤʝʩʪʝ ʩ ʨʝʰʝʥʠʝʤ) ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ɸʚʰʘʣʦʤʦʤ ʕʣʠʪʮʫʨʦʤ ʠ ʃʴʚʦʤ 

ɺʘʡʜʤʘʥʦʤ [114]. ʗ ʥʝ ʙʫʜʫ ʧʨʠʚʦʜʠʪʴ ʨʝʰʝʥʠʝ ʧʨʷʤʦ ʟʜʝʩʴ, ʪʘʢ ʢʘʢ, ʚʦʟʤʦʞʥʦ, ʢʪʦ-ʪʦ ʠʟ 
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ʯʠʪʘʪʝʣʝʡ, ʫʞʝ ʟʥʘʢʦʤʳʭ ʩ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʝʡ ʠ ʩ ʪʝʤʠ ʟʘʥʠʤʘʪʝʣʴʥʳʤʠ ʛʦʣʦʚʦʣʦʤʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʷ ʦʧʨʝʜʝʣʠʣ ʚʳʰʝ ʢʘʢ Z-ʟʘʛʘʜʢʠ, ʧʦʞʝʣʘʝʪ ʧʦʧʨʦʙʦʚʘʪʴ ʩʚʦʠ ʩʠʣʳ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ, ʨʘʟʫʤʝ-

ʝʪʩʷ) ʚ ʦʪʳʩʢʘʥʠʠ ʵʪʦʛʦ ʩʘʤʦʛʦ ʨʝʰʝʥʠʷ. ɼʦʩʪʘʪʦʯʥʦ ʙʫʜʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʝʰʝʥʠʝ ʩʫʱʝʩʪʚʫʝʪ ʠ 

ʜʘʞʝ, ʧʨʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʟʘʧʘʩʝ ʙʦʤʙ ʪʘʢʦʛʦ ʨʦʜʘ, ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʊʝʭ ʞʝ, ʢʪʦ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʢʘ ʥʝ ʩʚʝʜʫʱ (ʣʠʙʦ ʧʨʦʩʪʦ ʥʝ ʩʢʣʦʥʝʥ 

ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʧʦʠʩʢʠ ʨʝʰʝʥʠʷ), ʷ ʧʨʦʰʫ ʧʦʪʝʨʧʝʪʴ ʝʱʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ (ʠʣʠ, ʝʩʣʠ ʭʦʪʠʪʝ, 

ʤʦʞʝʪʝ ʩʨʘʟʫ ʟʘʛʣʷʥʫʪʴ ʚ Ä5.9). ɺʩʝʤʫ ʩʚʦʝ ʚʨʝʤʷ ï ʩʥʘʯʘʣʘ ʷ ʧʦʧʳʪʘʶʩʴ ʦʙʲʷʩʥʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʚʘʥʪʦʚʳʝ ʠʜʝʠ, ʘ ʟʘʪʝʤ ʧʨʠʚʝʜʫ ʨʝʰʝʥʠʝ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʩʩʫʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʣʠʰʴ ʦʪʤʝʪʠʪʴ: ʦʜʥʦ ʪʦ, ʯʪʦ ʵʪʘ ʟʘʜʘʯʘ ʠʤʝʝʪ-

ʪʘʢʠ ʨʝʰʝʥʠʝ (ʢʚʘʥʪʦʚʦʤʝʭʘʥʠʯʝʩʢʦʝ), ʫʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʣʫʙʠʥʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʢʚʘʥʪʦʚʦʡ ʠ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʦʡ. ʇʨʠ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʚʳʷʩʥʠʪʴ, ʥʝ ʟʘʢʣʠʥʠʣʦ ʣʠ ʜʝʪʦʥʘʪʦʨ ʙʦʤʙʳ, 

ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʣʦʞʝʥʠʷ ʢ ʥʝʤʫ ʢʘʢʦʛʦ-ʣʠʙʦ ʨʝʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʫʩʠʣʠʷ (ʧʨʠ 

ʵʪʦʤ, ʝʩʣʠ ʜʝʪʦʥʘʪʦʨ ʠʩʧʨʘʚʝʥ, ʙʦʤʙʘ ʚʟʨʳʚʘʝʪʩʷ, ʠ ʵʢʩʧʝʨʠʤʝʥʪ ʩʯʠʪʘʝʪʩʷ ʙʣʘʛʦʧʦʣʫʯʥʦ 

ʧʨʦʚʘʣʝʥʥʳʤ). ɺ ʨʘʤʢʘʭ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʚʦʟʤʦʞʥʳ ʠ ʠʥʳʝ ʚʘʨʠʘʥʪʳ ï ʥʘʧʨʠʤʝʨ, ʬʠʟʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ, ʷʚʣʷʶʱʠʡʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʪʦʛʦ, ʯʪʦ ʢ ʜʝʪʦʥʘʪʦʨʫ ʤʦʛʣʦ ʙʳʪʴ ʧʨʠʣʦʞʝʥʦ ʫʩʠʣʠʝ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʠʯʝʛʦ ʧʦʜʦʙʥʦʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ. ɺ ʵʪʦʤ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʩʦʩʪʦʠʪ 

ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʣʶʙʦʧʳʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ: ʨʝʘʣʴʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʟʜʝʩʴ ʚʧʦʣʥʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʥʪʨʬʘʢʪʫʘʣʴʥʳʭ (ʢʘʢ ʛʦʚʦʨʷʪ ʬʠʣʦʩʦʬʳ) ʜʝʡʩʪʚʠʡ, 

ʪ.ʝ. ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʨʦʠʟʦʡʪʠ, ʭʦʪʷ ʥʘ ʜʝʣʝ ʠ ʥʝ ʧʨʦʠʟʦʰʣʠ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʩʣʝʜʫʶʱʝʡ Z-ʟʘʛʘʜʢʠ ʤʳ ʫʙʝʜʠʤʩʷ, ʯʪʦ ʢʦʥʪʨʬʘʢʪʫʘʣʴʥʦʩʪʴ ʠʛʨʘʝʪ ʜʘʣʝʢʦ ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʠ 

ʚ ʩʠʪʫʘʮʠʷʭ ʠʥʦʛʦ ʨʦʜʘ. 

 

Ä5.3. ʄʘʛʠʯʝʩʢʠʝ ʜʦʜʝʢʘʵʜʨʳ 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʠʩʣʦʚʠʷ ʢ ʥʘʰʝʡ ʚʪʦʨʦʡ Z-ʟʘʛʘʜʢʝ ʧʦʟʚʦʣʴʪʝ ʤʥʝ ʨʘʩʩʢʘʟʘʪʴ ʚʘʤ ʥʝʙʦʣʴ-

ʰʫʶ ʠʩʪʦʨʠʶ, ʥʝ ʣʠʰʝʥʥʫʶ, ʚʧʨʦʯʝʤ, ʥʝʢʦʪʦʨʦʡ ʛʦʣʦʚʦʣʦʤʥʦʩʪʠ.
4
 ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʧʦʣʫʯʠʣ ʷ 

ʥʝ ʪʘʢ ʜʘʚʥʦ ʧʦ ʧʦʯʪʝ ʟʘʤʝʯʘʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥʥʳʡ ʧʨʘʚʠʣʴʥʳʡ ʜʦʜʝʢʘʵʜʨ (ʨʠʩ. 5.2). ʆʪʧʨʘʚʠʪʝʣʴ 

ï ʢʦʤʧʘʥʠʷ çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳè, ʧʨʝʜʧʨʠʷʪʠʝ ʩ ʧʨʝʚʦʩʭʦʜʥʦʡ ʨʝʧʫʪʘʮʠʝʡ ʠ ʰʪʘʙ-

ʢʚʘʨʪʠʨʦʡ ʥʘ ʦʜʥʦʡ ʠʟ ʧʣʘʥʝʪ ʜʘʣʝʢʦʛʦ ʢʨʘʩʥʦʛʦ ʛʠʛʘʥʪʘ, ʠʟʚʝʩʪʥʦʛʦ ʥʘʤ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

ɹʝʪʝʣʴʛʝʡʟʝ. ʊʦʯʥʦ ʪʘʢʦʡ ʞʝ ʜʦʜʝʢʘʵʜʨ ʦʥʠ ʦʪʦʩʣʘʣʠ ʠ ʤʦʝʤʫ ʢʦʣʣʝʛʝ, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʧʨʦʞʠʚʘʝʪ ʥʘ ʧʣʘʥʝʪʝ, ʦʙʨʘʱʘʶʱʝʡʩʷ ʚʦʢʨʫʛ ʘʣʴʬʳ ʎʝʥʪʘʚʨʘ, ʯʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 

ʯʝʪʳʨʝʭ ʩʚʝʪʦʚʳʭ ʛʦʜʘʭ ʦʪʩʶʜʘ. ʄʥʝ ʪʘʢʞʝ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʝʛʦ ʜʦʜʝʢʘʵʜʨ ʧʨʠʙʳʣ ʢ ʥʝʤʫ 

ʧʨʠʤʝʨʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʯʪʦ ʠ ʤʦʡ ʢʦ ʤʥʝ. ʅʘ ʢʘʞʜʦʡ ʚʝʨʰʠʥʝ ʦʙʦʠʭ ʜʦʜʝʢʘʵʜʨʦʚ ʠʤʝʝʪʩʷ ʧʦ 

ʢʥʦʧʢʝ. ʅʘʤ ʩ ʢʦʣʣʝʛʦʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʞʠʤʘʪʴ ʢʥʦʧʢʠ ʥʘ ʥʘʰʠʭ ʜʦʜʝʢʘʵʜʨʘʭ ï ʧʦ ʦʜʥʦʡ ʟʘ ʨʘʟ. 

ɺʳʙʦʨ ʢʥʦʧʦʢ, ʧʦʨʷʜʦʢ ʠ ʚʨʝʤʷ ʠʭ ʥʘʞʘʪʠʷ ʦʩʪʘʚʣʝʥʳ ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʥʘ ʥʘʰʝ ʫʩʤʦʪ-

ʨʝʥʠʝ. ʀʥʦʛʜʘ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʚ ʢʘʢʦʚʦʤ ʩʣʫʯʘʝ ʥʘʤ ʩʣʝʜʫʝʪ ʧʝʨʝʡʪʠ 

ʢ ʩʣʝʜʫʶʱʝʡ ʢʥʦʧʢʝ. ʄʦʞʝʪ, ʚʧʨʦʯʝʤ, ʧʨʦʠʟʦʡʪʠ ʩʣʝʜʫʶʱʝʝ ʩʦʙʳʪʠʝ: ʟʘʟʚʝʥʠʪ ʟʚʦʥʦʢ, ʟʘ ʯʝʤ 

ʧʦʩʣʝʜʫʝʪ ʚʧʝʯʘʪʣʷʶʱʠʡ ʬʝʡʝʨʚʝʨʢ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʧʦʣʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʜʘʥʥʦʛʦ ʢʦʥʢʨʝʪ-

ʥoʛo ʜʦʜʝʢʘʵʜʨʘ. 

ɺ ʢʦʨʦʙʢʫ ʚʤʝʩʪʝ ʩ ʢʘʞʜʳʤ ʜʦʜʝʢʘʵʜʨʦʤ ʙʳʣ ʚʣʦʞʝʥ ʧʝʨʝʯʝʥʴ ʩʚʦʡʩʪʚ, ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ 

ʧʨʠʩʫʱʠʭ ʢʘʢ ʤʦʝʤʫ ʜʦʜʝʢʘʵʜʨʫ, ʪʘʢ ʠ ʜʦʜʝʢʘʵʜʨʫ ʤʦʝʛʦ ʢʦʣʣʝʛʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʘʤ ʩʣʝʜʫʝʪ 

ʦʯʝʥʴ ʪʱʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʥʘʰʠ ʜʦʜʝʢʘʵʜʨʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ 

ʩʦʨʠʝʥʪʠʨʦʚʘʥʳ ʩʦʚʝʨʰʝʥʥʦ ʦʜʠʥʘʢʦʚʦ. çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳè ʧʨʝʜʦʩʪʘʚʠʣʠ ʠ ʧʦʜʨʦʙ-

ʥʳʝ ʠʥʩʪʨʫʢʮʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ, ʢʘʢ ʠʤʝʥʥʦ ʥʫʞʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʥʘʰʠ ʜʦʜʝʢʘʵʜʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ, 

ʩʢʘʞʝʤ, ʮʝʥʪʨʦʚ ʊʫʤʘʥʥʦʩʪʠ ɸʥʜʨʦʤʝʜʳ ʠ ʛʘʣʘʢʪʠʢʠ M-87 ʠ ʪ.ʜ. ʉʘʤʦʝ ʛʣʘʚʥʦʝ ʟʜʝʩʴ ï ʜʦʙʠʪʴʩʷ 

ʧʦʣʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʚ ʦʨʠʝʥʪʘʮʠʠ ʥʘʰʠʭ ʜʚʫʭ ʜʦʜʝʢʘʵʜʨʦʚ. ʇʝʨʝʯʝʥʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʩʚʦʡʩʪʚ 

ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʝʥ, ʥʦ ʥʘʤ ʧʦʥʘʜʦʙʷʪʩʷ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʜʘ ʠ ʪʝ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʳ. 

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʢʦʤʧʘʥʠʷ çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳè ʧʨʦʠʟʚʦʜʠʪ ʧʦʜʦʙʥʳʝ ʚʝʱʠ 

ʫʞʝ ʦʯʝʥʴ ʜʦʣʛʦ ï ʩʢʘʞʝʤ, ʩʦʪʥʶ ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʠʣʠ ʦʢʦʣʦ ʪʦʛʦ, ï ʠ ʥʠʢʪʦ ʥʠʢʦʛʜʘ ʥʝ ʩʤʦʛ 

ʫʣʠʯʠʪʴ ʝʝ ʚ ʪʦʤ, ʯʪʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝ ʝʶ ʩʚʦʡʩʪʚʘ ʧʦʩʪʘʚʣʷʝʤʳʭ ʫʩʪʨʦʡʩʪʚ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʕʪʘ ʥʘʜʝʞʥʦʩʪʴ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʪʦʡ ʙʝʟʫʧʨʝʯʥʦʡ ʨʝʧʫʪʘʮʠʠ, ʢʦʪʦʨʫʶ 

ʢʦʤʧʘʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʦʪ ʫʞʝ ʤʠʣʣʠʦʥ ʩʪʦʣʝʪʠʡ, ʧʦʵʪʦʤʫ ʤʳ ʤʦʞʝʤ ʙʳʪʴ ʩʦʚʝʨʰʝʥʥʦ 

ʫʚʝʨʝʥʳ ï ʝʩʣʠ ʢʦʤʧʘʥʠʷ ʟʘʷʚʣʷʝʪ, ʯʪʦ ʝʝ ʪʦʚʘʨ ʦʙʣʘʜʘʝʪ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʪʦ ʪʘʢ ʦʥʦ, 

ʙʝʟʫʩʣʦʚʥʦ, ʠ ʝʩʪʴ. ɹʦʣʝʝ ʪʦʛʦ, ʢʦʤʧʘʥʠʷ ʦʙʲʷʚʠʣʘ, ʯʪʦ ʚʳʧʣʘʪʠʪ ʥʝʢʫʶ ʦʰʝʣʦʤʠʪʝʣʴʥʫʶ 

                                                      
4
 ʉʤ. [296], [299] ʠ [396]. 
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ʇʈɽʄʀʖ ʣʶʙʦʤʫ, ʢʪʦ ʦʙʥʘʨʫʞʠʪ-ʪʘʢʠ ʚ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʩʚʦʡʩʪʚʘʭ ʦʙʤʘʥ ʠʣʠ ʦʰʠʙʢʫ, ʠ 

ʥʠʢʪʦ ʧʦʢʘ ʟʘ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝʤ ʥʝ ʦʙʨʘʱʘʣʩʷ! 

 

 
ʈʠʩ. 5.2. ʄʘʛʠʯʝʩʢʠʡ ʜʦʜʝʢʘʵʜʨ. ʋ ʤʦʝʛʦ ʢʦʣʣʝʛʠ ʠʟ ʩʠʩʪʝʤʳ ʘʣʴʬʳ ʎʝʥʪʘʚʨʘ ʝʩʪʴ ʪʦʯʥʦ 

ʪʘʢʦʡ ʞʝ. ʅʘ ʢʘʞʜʦʡ ʠʟ ʚʝʨʰʠʥ ʠʤʝʝʪʩʷ ʢʥʦʧʢʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʥʘʞʘʪʠʷ ʥʘ ʢʘʢʫʶ-ʣʠʙʦ ʠʟ 

ʢʥʦʧʦʢ ʤʦʞʝʪ ʩʪʘʪʴ ʟʚʦʥʦʢ ʠ ʚʧʝʯʘʪʣʷʶʱʠʡ ʬʝʡʝʨʚʝʨʢ. (FRAGILE ï ʅɽ ɹʈʆʉɸʊʔ; 

Quintʝssʝntiʘl ʊrinkʝts ï ʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳ; Guʘrʘntʝʝ ï ʛʘʨʘʥʪʠʠ) 

 

ʅʘʩ ʩ ʚʘʤʠ ʠʥʪʝʨʝʩʫʶʪ ʪʝ ʠʟ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʠ ʥʘʞʘʪʠʷ ʢʥʦʧʦʢ. ʄʳ ʩ ʢʦʣʣʝʛʦʡ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʳʙʠʨʘʝʤ ʦʜʥʫ ʠʟ ʚʝʨʰʠʥ 

ʩʚʦʝʛʦ ʜʦʜʝʢʘʵʜʨʘ. ʊʘʢʠʝ ʚʝʨʰʠʥʳ ʷ ʙʫʜʫ ʥʘʟʳʚʘʪʴ ɺʓɹʈɸʅʅʓʄʀ. ʇʨʠʯʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʥʦʧʢʠ ʤʳ ʥʝ ʥʘʞʠʤʘʝʤ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʤʳ ʥʘʞʠʤʘʝʤ ʧʦ ʦʯʝʨʝʜʠ (ʚ ʣʶʙʦʤ ʧʦʨʷʜʢʝ, ʢʘʢ ʥʘʤ 

ʟʘʙʣʘʛʦʨʘʩʩʫʜʠʪʩʷ) ʪʝ ʪʨʠ ʢʥʦʧʢʠ, ʯʪʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʝʨʰʠʥʘʭ, ʩʦʩʝʜʥʠʭ ʩ ɺʓɹʈɸʅʅʆʁ. 

ɽʩʣʠ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʦʜʥʫ ʠʟ ʵʪʠʭ ʢʥʦʧʦʢ ʟʘʟʚʝʥʠʪ ʟʚʦʥʦʢ, ʪʦ ʚʩʝ ʦʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤ 

ʢʦʥʢʨʝʪʥʳʤ ʜʦʜʝʢʘʵʜʨʦʤ ʧʨʠʜʝʪʩʷ, ʨʘʟʫʤʝʝʪʩʷ, ʧʨʝʢʨʘʪʠʪʴ, ʦʜʥʘʢʦ ʦʥ ʚʧʦʣʥʝ ʤʦʞʝʪ ʠ ʥʝ 

ʟʘʟʚʝʥʝʪʴ. ʅʘʤ ʧʦʥʘʜʦʙʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʩʚʦʡʩʪʚʘ (ʩʤ. ʨʠʩ. 5.3): 

(ʘ) ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ɺʓɹʈɸʅʅʓʍ ʚʝʨʰʠʥ ʤʳ ʩ ʢʦʣʣʝʛʦʡ ʚʜʨʫʛ 

ʚʳʙʝʨʝʤ ʚʝʨʰʠʥʳ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ, ʪʦ ʧʨʠ ʦʜʥʦʤ ʠʟ ʤʦʠʭ ʥʘʞʘʪʠʡ (ʥʘ ʢʥʦʧʢʠ, 

ʩʦʩʝʜʥʠʝ ʩ ɺʓɹʈɸʅʅʆʁ ʚʝʨʰʠʥʦʡ) ʟʚʦʥʦʢ ʤʦʞʝʪ ʟʘʟʚʝʥʝʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥ ʟʚʝʥʠʪ 

ʧʨʠ ʥʘʞʘʪʠʠ ʤʦʠʤ ʢʦʣʣʝʛʦʡ ʢʥʦʧʢʠ ʧʨʠ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʚʝʨʰʠʥʝ, ï ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʧʦʨʷʜʢʘ, ʚ ʢʘʢʦʤ ʥʘʤ ʟʘʙʣʘʛʦʨʘʩʩʫʜʠʪʩʷ ʫʧʦʤʷʥʫʪʳʝ ʢʥʦʧʢʠ ʥʘʞʠʤʘʪʴ; 

(ʙ) ʝʩʣʠ ʞʝ ʚ ʢʘʯʝʩʪʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ɺʓɹʈɸʅʅʓʍ ʚʝʨʰʠʥ ʤʳ ʩ ʢʦʣʣʝʛʦʡ 

ʚʳʙʝʨʝʤ ʦʜʠʥʘʢʦʚʳʝ ʚʝʨʰʠʥʳ (ʪ.ʝ. ʪʝ, ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʢʦʪʦʨʳʝ ʠʟ ʮʝʥʪʨʦʚ ʜʦʜʝʢʘʵʜʨʦʚ 

ʩʦʚʧʘʜʘʶʪ), ʟʚʦʥʦʢ ʜʦʣʞʝʥ ʟʘʟʚʝʥʝʪʴ ʧʨʠ ʥʘʞʘʪʠʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ ʦʜʥʫ ʢʥʦʧʢʫ ʠʟ ʥʘʰʠʭ 

ʦʙʱʠʭ ʰʝʩʪʠ. 

ʊʝʧʝʨʴ ʷ ʧʦʧʨʦʙʫʶ ʩʜʝʣʘʪʴ ʢʦʝ-ʢʘʢʠʝ ʚʳʚʦʜʳ ʦ ʧʨʘʚʠʣʘʭ, ʢʦʪʦʨʳʤ ʜʦʣʞʝʥ ʧʦʜʯʠʥʷʪʴʩʷ 

ʤʦʡ ʜʦʜʝʢʘʵʜʨ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʯʪʦ ʪʘʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʘʣʴʬʝ ʎʝʥʪʘʚʨʘ), ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʦʛʦ 

ʧʨʦʩʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳè ʦʢʘʟʳʚʘʶʪʩʷ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʩʧʦʩʦʙʥʳ 

ʜʘʚʘʪʴ ʩʪʦʣʴ ʥʝʨʫʰʠʤʳʝ ʛʘʨʘʥʪʠʠ, ʥʝ ʠʤʝʷ ʥʠ ʤʘʣʝʡʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʢʘʢʠʝ ʠʤʝʥʥʦ 

ʢʥʦʧʢʠ ʤʥʝ ʠʣʠ ʤʦʝʤʫ ʢʦʣʣʝʛʝ ʧʨʠʜʝʪ ʚ ʛʦʣʦʚʫ ʥʘʞʘʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʦʛʦ ʜʦʧʫʱʝʥʠʷ 

ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʠʢʘʢʦʡ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʝʡ çʩʚʷʟʠè ʤʝʞʜʫ ʤʦʠʤ ʜʦʜʝʢʘʵʜʨʦʤ ʠ ʜʦʜʝʢʘʵʜʨʦʤ 

ʤʦʝʛʦ ʢʦʣʣʝʛʠ ʥʝʪ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʥʘʰʠ ʜʦʜʝʢʘʵʜʨʳ ʧʦʢʠʥʫʣʠ çʩʙʦʨʦʯʥʳʡ 

ʮʝʭè, ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʜʝʣʴʥʦ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺʳʚʦʜʳ ʩʣʝʜʫʶʱʠʝ 

(ʨʠʩ. 5.4): 
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ʈʠʩ. 5.3. ʉʚʦʡʩʪʚʘ ʜʦʜʝʢʘʵʜʨʦʚ, ʛʘʨʘʥʪʠʨʫʝʤʳʝ ʢʦʤʧʘʥʠʝʡ çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳè. 

(ʘ) ɽʩʣʠ ʤʳ ʩ ʢʦʣʣʝʛʦʡ ɺʓɹʀʈɸɽʄ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʚʝʨʰʠʥʳ ʜʦʜʝʢʘʵʜʨʘ, ʪʦ ʟʚʦʥʦʢ 

ʤʦʞʝʪ ʟʘʟʚʝʥʝʪʴ ʪʦʣʴʢʦ ʧʨʠ ʥʘʞʘʪʠʠ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʢʥʦʧʦʢ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʧʦʨʷʜʢʘ ʥʘʞʘʪʠʷ. (ʙ) ɽʩʣʠ ʤʳ ɺʓɹʀʈɸɽʄ ʦʜʠʥʘʢʦʚʳʝ ʚʝʨʰʠʥʳ, ʪʦ ʧʨʠ ʥʘʞʘʪʠʠ ʢʘʢʦʡ-

ʪʦ ʠʟ ʰʝʩʪʠ ʢʥʦʧʦʢ ʟʚʦʥʦʢ ʥʝʧʨʝʤʝʥʥʦ ʟʘʟʚʝʥʠʪ. 

 

*  

 
ʈʠʩ. 5.4. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘʰʠ ʜʦʜʝʢʘʵʜʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʟʘʚʠʩʠʤʳʝ (ʥʠʢʘʢ ʥʝ 

ʩʚʷʟʘʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ) ʦʙʲʝʢʪʳ. ʊʦʛʜʘ ʢʘʞʜʘʷ ʢʥʦʧʢʘ ʥʘ ʤʦʝʤ ʜʦʜʝʢʘʵʜʨʝ ʟʘʚʝʜʦʤʦ 

ʷʚʣʷʝʪʩʷ ʣʠʙʦ ʟʚʦʥʢʦʤ (ɹɽʃʓɽ ʢʥʦʧʢʠ), ʣʠʙʦ ʧʫʩʪʳʰʢʦʡ (ʏɽʈʅʓɽ ʢʥʦʧʢʠ), ʧʨʠ ʵʪʦʤ ʜʚʝ 

ʩʦʩʝʜʥʠʝ ʢʥʦʧʢʠ ʥʝ ʤʦʛʫʪ ʦʙʝ ʙʳʪʴ ɹɽʃʓʄʀ, ʠ ʥʠʢʘʢʦʡ ʥʘʙʦʨ ʠʟ ʰʝʩʪʠ ʢʥʦʧʦʢ ʧʨʠ 

ʚʝʨʰʠʥʘʭ, ʩʦʩʝʜʥʠʭ ʩ ʜʚʫʤʷ ʘʥʪʠʧʦʜʘʣʴʥʳʤʠ ʚʝʨʰʠʥʘʤʠ, ʥʝ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʠʭ 

ʏɽʈʅʓʍ ʢʥʦʧʦʢ. 
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(ʚ) ʢʘʞʜʘʷ ʠʟ ʢʥʦʧʦʢ ʧʨʠ ʚʝʨʰʠʥʘʭ ʤʦʝʛʦ ʜʦʜʝʢʘʵʜʨʘ ʟʘʚʝʜʦʤʦ ʷʚʣʷʝʪʩʷ ʣʠʙʦ 

ʟʚʦʥʢʦʤ (ʦʙʦʟʥʘʯʠʤ ʪʘʢʠʝ ʚʝʨʰʠʥʳ ɹɽʃʓʄ ʮʚʝʪʦʤ), ʣʠʙʦ ʧʫʩʪʳʰʢʦʡ (ʦʙʦʟʥʘʯʠʤ ʏɽʈʅʓʄ), 

ʧʨʠ ʵʪʦʤ ʝʝ çʟʚʦʥʢʦʚʦʩʪʴè ʥʠʢʘʢ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʞʠʤʘʶ ʷ ʝʝ ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʠʣʠ ʪʨʝʪʴʝʡ ʠʟ 

ʢʥʦʧʦʢ ʧʨʠ ʚʝʨʰʠʥʘʭ, ʩʦʩʝʜʥʠʭ ʩ ɺʓɹʈɸʅʅʆʁ; 

 (ʛ) ʜʚʝ çʩʣʝʜʫʶʱʠʝ ʩʦʩʝʜʥʠʝè ʢʥʦʧʢʠ ʥʝ ʤʦʛʫʪ ʦʙʝ ʙʳʪʴ ʟʚʦʥʢʘʤʠ (ʪ.ʝ. ɹɽʃʓʄʀ 

ʢʥʦʧʢʘʤʠ); 

(ʜ) ʥʠʢʘʢʦʡ ʥʘʙʦʨ ʠʟ ʰʝʩʪʠ ʢʥʦʧʦʢ ʧʨʠ ʚʝʨʰʠʥʘʭ, ʩʦʩʝʜʥʠʭ ʩ ʜʚʫʤʷ ʘʥʪʠʧʦʜʘʣʴʥʳʤʠ 

ʚʝʨʰʠʥʘʤʠ, ʥʝ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʠʭ ʧʫʩʪʳʰʝʢ (ʪ.ʝ. ʏɽʈʅʓʍ ʢʥʦʧʦʢ). (ɸʥʪʠʧʦʜʘʣʴʥʳʤʠ ʷ 

ʟʜʝʩʴ ʥʘʟʳʚʘʶ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʚʝʨʰʠʥʳ ʦʜʥʦʛʦ ʜʦʜʝʢʘʵʜʨʘ.) 

ʋʪʚʝʨʞʜʝʥʠʝ (ʚ) ʤʳ ʚʳʚʦʜʠʤ ʠʟ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʚʧʦʣʥʝ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʪʘʢ, ʯʪʦ ʤʦʡ 

ʢʦʣʣʝʛʘ ʚʳʙʝʨʝʪ ʚ ʢʘʯʝʩʪʚʝ Bʓɹʈɸʅʅʆʁ ʚʝʨʰʠʥʳ ʚʝʨʰʠʥʫ, ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ 

ʤʦʝʡ ɺʓɹʈɸʅʅʆʁ ʚʝʨʰʠʥʝ; ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʤ ʊʦʚʘʨʘʤè ʥʝʦʪʢʫʜʘ ʫʟʥʘʪʴ 

ʟʘʨʘʥʝʝ, ʯʪʦ ʦʥ ʝʝ ʥʝ ʚʳʙʝʨʝʪ (ʚʦʪ ʦʥʘ, ʢʦʥʪʨʬʘʢʪʫʘʣʴʥʦʩʪʴ!). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ ʤʦʠʭ ʥʘʞʘʪʠʡ ʟʘʟʚʝʥʠʪ ʟʚʦʥʦʢ, ʪʦ ʢʥʦʧʢʘ ʧʨʠ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ 

ʚʝʨʰʠʥʝ ʜʦʜʝʢʘʵʜʨʘ ʤʦʝʛʦ ʢʦʣʣʝʛʠ (ʝʩʣʠ ʦʥ ʥʘʞʤʝʪ ʝʝ ʧʝʨʚʦʡ ʠʟ ʪʨʝʭ) ʪʦʞʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʟʚʦʥʢʦʤ. ʊʘʢ ʜʦʣʞʥʦ ʙʳʪʴ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʤ ʧʦʨʷʜʢʝ ʷ ʨʝʰʠʣ ʥʘʞʠʤʘʪʴ ʩʚʦʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʪʨʠ ʢʥʦʧʢʠ, ʘ ʟʥʘʯʠʪ (ʠʩʭʦʜʷ ʠʟ ʜʦʧʫʱʝʥʠʷ ʦʙ ʦʪʩʫʪʩʪʚʠʠ çʩʚʷʟʠè ʤʝʞʜʫ ʜʦʜʝʢʘ-

ʵʜʨʘʤʠ), ʤʳ ʩ ʧʦʣʥʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳè 

ʠʟʥʘʯʘʣʴʥʦ ʩʜʝʣʘʣʠ ʢʥʦʧʢʫ ʧʨʠ ʵʪʦʡ ʢʦʥʢʨʝʪʥʦʡ ʚʝʨʰʠʥʝ ʟʚʦʥʢʦʤ (ʚ ʢʘʢʦʤ ʙʳ ʧʦʨʷʜʢʝ ʷ ʥʠ 

ʥʘʞʠʤʘʣ ʥʘ ʩʚʦʠ ʢʥʦʧʢʠ), ʜʘʙʳ ʠʟʙʝʞʘʪʴ ʧʨʦʪʠʚʦʨʝʯʠʷ ʩʦ ʩʚʦʡʩʪʚʦʤ (ʘ). 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ ʩʚʦʡʩʪʚʘ (ʘ) ʚʳʚʦʜʠʪʩʷ ʫʪʚʝʨʞʜʝʥʠʝ (ʛ). ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʦʙʝ 

ʢʥʦʧʢʠ ʧʨʠ ʜʚʫʭ ʩʣʝʜʫʶʱʠʭ ʩʦʩʝʜʥʠʭ ʚʝʨʰʠʥʘʭ ʷʚʣʷʶʪʩʷ ʟʚʦʥʢʘʤʠ. ʂʘʢʫʶ ʙʳ ʠʟ ʵʪʠʭ ʢʥʦʧʦʢ ʷ 

ʥʠ ʥʘʞʘʣ ʧʝʨʚʦʡ, ʟʘʟʚʝʥʠʪ ʟʚʦʥʦʢ. ʇʨʝʜʧʦʣʦʞʠʤ ʪʝʧʝʨʴ, ʯʪʦ Bʓɹʈɸʅʅʆʁ ʚʝʨʰʠʥʦʡ ʷ ʥʘʟʥʘʯʠʣ 

ʚʝʨʰʠʥʫ, ʩʦʩʝʜʥʶʶ ʠʤ ʦʙʝʠʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʨʷʜʦʢ, ʚ ʢʦʪʦʨʦʤ ʷ ʥʘʞʠʤʘʶ ʥʘ ʩʚʦʠ ʢʥʦʧʢʠ, ʫʞʝ 

ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʚʦʡʩʪʚʫ (ʘ), ʝʩʣʠ ɺʓɹʈɸʅʅɸʗ ʚʝʨʰʠʥʘ ʜʦʜʝʢʘʵʜʨʘ ʤʦʝʛʦ 

ʢʦʣʣʝʛʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ Bʓɹʈɸʅʅʆʁ ʚʝʨʰʠʥʝ ʤʦʝʛʦ ʜʦʜʝʢʘʵʜʨʘ (ʘ ʫʞ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʛʦ 

ʩʦʚʧʘʜʝʥʠʷ çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳè ʥʘʚʝʨʥʷʢʘ ʜʦʣʞʥʳ ʙʳʣʠ ʫʯʝʩʪʴ). 

ʅʘʢʦʥʝʮ, ʫʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʤʳ ʫʞʝ ʚʳʷʩʥʠʣʠ, ʤʳ ʣʝʛʢʦ ʚʳʚʝʜʝʤ ʫʪʚʝʨʞʜʝʥʠʝ (ʜ) ʠʟ 

ʩʚʦʡʩʪʚʘ (ʙ). ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʤʳ ʩ ʢʦʣʣʝʛʦʡ ʚʳʙʠʨʘʝʤ ʚ ʢʘʯʝʩʪʚʝ ɺʓɹʈɸʅʅʓʍ ʦʜʠʥʘʢʦʚʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʝʨʰʠʥʳ ʩʚʦʠʭ ʜʦʜʝʢʘʵʜʨʦʚ. ɽʩʣʠ ʥʠ ʦʜʥʘ ʠʟ ʤʦʠʭ ʪʨʝʭ ʢʥʦʧʦʢ, ʩʦʩʝʜʥʠʭ ʩ 

ɺʓɹʈɸʅʅʆʁ ʚʝʨʰʠʥʦʡ, ʥʝ ʷʚʣʷʝʪʩʷ ʟʚʦʥʢʦʤ, ʪʦ, ʩʦʛʣʘʩʥʦ (ʙ), ʟʚʦʥʢʦʤ ʜʦʣʞʥʘ ʦʢʘʟʘʪʴʩʷ ʦʜʥʘ 

ʠʟ ʪʨʝʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ ʥʘ ʜʦʜʝʢʘʵʜʨʝ ʤʦʝʛʦ ʢʦʣʣʝʛʠ. ʀʟ (ʘ) ʩʣʝʜʫʝʪ, ʯʪʦ ʢʥʦʧʢʘ ʤʦʝʛʦ 

ʜʦʜʝʢʘʵʜʨʘ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʟʚʦʥʢʫ ʥʘ ʜʦʜʝʢʘʵʜʨʝ ʤʦʝʛʦ ʢʦʣʣʝʛʠ, ʪʘʢʞʝ ʜʦʣʞʥʘ ʙʳʪʴ ʟʚʦʥʢʦʤ. 

ʇʦʣʫʯʘʝʪʩʷ (ʜ). 

ɸ ʪʝʧʝʨʴ, ʩʦʙʩʪʚʝʥʥʦ, ʛʦʣʦʚʦʣʦʤʢʘ. ʇʦʧʨʦʙʫʡʪʝ ʦʢʨʘʩʠʪʴ ʢʘʞʜʫʶ ʚʝʨʰʠʥʫ ʜʦʜʝʢʘʵʜʨʘ ʚ 

ɹɽʃʓʁ ʠʣʠ ʏɽʈʅʓʁ ʮʚʝʪ, ʩʪʨʦʛʦ ʩʣʝʜʫʷ ʧʨʘʚʠʣʘʤ (ʛ) ʠ (ʜ). ʆʯʝʥʴ ʩʢʦʨʦ ʚʳ ʦʙʥʘʨʫʞʠʪʝ, ʯʪʦ 

ʢʘʢ ʙʳ ʚʳ ʥʠ ʩʪʘʨʘʣʠʩʴ, ʥʠʯʝʛʦ ʭʦʨʦʰʝʛʦ ʠʟ ʵʪʦʛʦ ʥʝ ʧʦʣʫʯʘʝʪʩʷ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʦʪ ʚʘʤ 

ʛʦʣʦʚʦʣʦʤʢʘ ʧʦʣʫʯʰʝ: ʜʦʢʘʞʠʪʝ, ʯʪʦ ʨʘʩʢʨʘʩʠʪʴ ʚʝʨʰʠʥʳ ʜʦʜʝʢʘʵʜʨʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʥʝʚʦʟʤʦʞʥʦ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʘʪʴ ʚʩʷʢʦʤʫ ʜʦʩʪʘʪʦʯʥʦ ʟʘʠʥʪʨʠʛʦʚʘʥʥʦʤʫ ʯʠʪʘʪʝʣʶ ʰʘʥʩ ʥʘʡʪʠ 

ʨʝʰʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʷ ʩʢʨʦʤʥʦ ʧʦʤʦʣʯʫ ʜʦ ʇʨʠʣʦʞʝʥʠʷ ɺ (ʩ. 467), ʛʜʝ ʠ ʧʨʠʚʝʜʫ ʩʚʦʝ 

(ʙʦʶʩʴ, ʥʝ ʦʯʝʥʴ ʠʟʷʱʥʦʝ) ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʦʛʦ, ʯʪʦ ʧʦʜʦʙʥʘʷ ʨʘʩʢʨʘʩʢʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʚʦʟ-

ʤʦʞʥʘ. ʄʦʞʝʪ ʙʳʪʴ, ʢʦʤʫ-ʪʦ ʠʟ ʯʠʪʘʪʝʣʝʡ ʧʨʠʜʝʪ ʚ ʛʦʣʦʚʫ ʯʪʦ-ʥʠʙʫʜʴ ʙʦʣʝʝ ʦʩʪʨʦʫʤʥʦʝ. 

ʅʝʫʞʝʣʠ? ʅʝʫʞʝʣʠ, ʚʧʝʨʚʳʝ ʟʘ ʤʠʣʣʠʦʥ ʩʪʦʣʝʪʠʡ, çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳè ʜʦʧʫʩ-

ʪʠʣʠ ʥʘʢʦʥʝʮ ʦʰʠʙʢʫ? ʋʙʝʜʠʚʰʠʩʴ, ʯʪʦ ʨʘʩʢʨʘʩʠʪʴ ʚʝʨʰʠʥʳ ʤʦʝʛʦ ʜʦʜʝʢʘʵʜʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʘʚʠʣʘʤʠ (ʚ), (ʛ) ʠ (ʜ) ʥʝʚʦʟʤʦʞʥʦ, ʠ ʥʠ ʥʘ ʩʝʢʫʥʜʫ ʥʝ ʟʘʙʳʚʘʷ ʦ ʚʝʣʠʯʠʥʝ ʦʞʠʜʘʶʱʝʡ ʥʘʩ 

ʇʈɽʄʀʀ, ʤʳ, ʧʦʜʧʨʳʛʠʚʘʷ ʥʘ ʤʝʩʪʝ ʦʪ ʥʝʪʝʨʧʝʥʠʷ, ʞʜʝʤ ʯʝʪʳʨʝ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ) ʜʦʣʛʠʭ ʛʦʜʘ, 

ʧʦ ʠʩʪʝʯʝʥʠʠ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪ ʩʦʦʙʱʝʥʠʝ ʦʪ ʤʦʝʛʦ ʢʦʣʣʝʛʠ, ʚ ʢʦʪʦʨʦʤ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ, 

ʢʘʢʠʝ ʦʥ ʥʘʞʠʤʘʣ ʢʥʦʧʢʠ ʠ ʢʦʛʜʘ, ʠ ʥʝ ʟʚʝʥʝʣ ʣʠ ʟʚʦʥʦʢ ʚ ʝʛʦ ʜʦʜʝʢʘʵʜʨʝ. ʆʟʥʘʢʦʤʠʚʰʠʩʴ ʩ 

ʩʦʦʙʱʝʥʠʝʤ, ʤʳ ʚʧʘʜʘʝʤ ʚ ʫʥʳʥʠʝ, ʘ ʚʩʝ ʥʘʰʠ ʥʘʜʝʞʜʳ ʥʘ ʇʈɽʄʀʖ ʪʘʶʪ ʢʘʢ ʩʥʝʛ ʚ ʞʘʨʢʠʡ 

ʜʝʥʴ, ʧʦʪʦʤʫ ʯʪʦ çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳè ʩʥʦʚʘ ʧʦʜʪʚʝʨʜʠʣʠ ʩʚʦʶ ʙʝʟʫʧʨʝʯʥʫʶ ʨʝʧʫʪʘ-

ʮʠʶ! 

ʈʘʩʩʫʞʜʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʇʨʠʣʦʞʝʥʠʠ ɺ (ʩ. 467), ʦʜʥʦʟʥʘʯʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʚ 

ʨʘʤʢʘʭ ʣʶʙʦʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʩʪʦ-ʥʘʧʨʦʩʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʧʦʩʦʙʘ ʧʦʩʪʨʦʠʪʴ ʤʘʛʠʯʝʩ-

ʢʠʝ ʜʦʜʝʢʘʵʜʨʳ, ʦʙʣʘʜʘʶʱʠʝ ʪʝʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʘ ʢʦʪʦʨʳʝ çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳè ʩ 

ʪʘʢʦʡ ʣʝʛʢʦʩʪʴʶ ʚʳʜʘʶʪ ʙʝʟʫʩʣʦʚʥʫʶ ʛʘʨʘʥʪʠʶ, ï ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʝʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʜʦʧʫʱʝʥʠʷ, 

ʯʪʦ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʙʦʨʢʠ ʜʚʘ ʜʦʜʝʢʘʵʜʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʙʩʦʣʶʪʥʦ ʦʪʜʝʣʴʥʳʝ, ʥʠʢʘʢ ʥʝ 

ʩʚʷʟʘʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʦʙʲʝʢʪʳ. ʀʙʦ ʥʠʢʪʦ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʫ ʜʚʫʭ 
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ʜʦʜʝʢʘʵʜʨʦʚ ʪʨʝʙʫʝʤʳʭ ʩʚʦʡʩʪʚ (ʘ) ʠ (ʙ) ʙʝʟ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʠ ʜʦʜʝʢʘʵʜʨʳ ʥʝ ʙʳʣʠ ʥʝʢʠʤ 

ʪʘʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ çʩʚʷʟʘʥʳè ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʤʳ ʥʘʯʠʥʘʝʤ ʥʘʞʠʤʘʪʴ ʥʘ ʢʥʦʧʢʠ, ʵʪʘ çʩʚʷʟʴè 

ʜʦʣʞʥʘ ʥʘʣʠʯʝʩʪʚʦʚʘʪʴ ï ʢʨʦʤʝ ʪʦʛʦ, ʧʨʠʨʦʜʘ ʝʝ ʪʘʢʦʚʘ, ʯʪʦ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʦʢʦʣʦ ʯʝʪʳʨʝʭ ʩʚʝʪʦʚʳʭ ʣʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʤʛʥʦʚʝʥʥʦ. ʀ ʚʩʸ ʞʝ 

çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳè ʧʦʯʝʤʫ-ʪʦ ʩʯʠʪʘʶʪ ʜʣʷ ʩʝʙʷ ʚʦʟʤʦʞʥʳʤ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʪʘʢʠʝ 

ʛʘʨʘʥʪʠʠ ï ʛʘʨʘʥʪʠʠ ʥʝʚʦʟʤʦʞʥʦʛʦ! ï ʠ ʥʠʢʪʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʤʦʛ ʫʣʠʯʠʪʴ ʠʭ ʚ ʦʰʠʙʢʝ. 

ɺ ʯʝʤ ʞʝ ʟʜʝʩʴ ʧʦʜʚʦʭ? ʂʘʢ çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʪʦʚʘʨʳè ï ʠʣʠ çʂʊè, ʵʪʘ ʘʙʙʨʝʚʠʘʪʫʨʘ 

ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʤʥʦʛʠʤ ʠʭ ʢʣʠʝʥʪʘʤ ï ʫʤʫʜʨʷʶʪʩʷ ʧʨʦʜʝʣʳʚʘʪʴ ʪʘʢʠʝ ʬʦʢʫʩʳ? ɺʳ ʛʦʚʦʨʠʪʝ, 

ʚʘʤ ʚʩʝʛʜʘ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʂʊ ï ʵʪʦ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ? ʇʫʩʪʴ ʪʘʢ, ʥʝ ʙʫʜʫ ʩʧʦʨʠʪʴ. ʊʘʢ ʚʦʪ, ʯʪʦ 

ʜʝʣʘʶʪ çʂʊè ï ʦʥʠ ʧʨʦʩʪʦ ʙʝʨʫʪ ʠ ʧʦʜʚʝʰʠʚʘʶʪ ʚ ʮʝʥʪʨʝ ʢʘʞʜʦʛʦ ʠʟ ʥʘʰʠʭ ʜʦʜʝʢʘʵʜʨʦʚ ʧʦ 

ʦʜʥʦʤʫ ʘʪʦʤʫ, ʩʧʠʥ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 3/2, ʥʠ ʙʦʣʴʰʝ ʥʠ ʤʝʥʴʰʝ. ʕʪʠ ʜʚʘ ʘʪʦʤʘ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ 

ɹʝʪʝʣʴʛʝʡʟʝ ʠʟʥʘʯʘʣʴʥʦ ʚʤʝʩʪʝ (ʦʙʱʠʡ ʩʧʠʥ ʧʘʨʳ ʨʘʚʝʥ 0), ʘ ʟʘʪʝʤ ʘʢʢʫʨʘʪʥʦ ʨʘʟʜʝʣʷʶʪʩʷ ʠ 

ʧʦʤʝʱʘʶʪʩʷ ʚ ʮʝʥʪʨʳ ʜʚʫʭ ʜʦʜʝʢʘʵʜʨʦʚ; ʦʙʱʠʡ ʩʧʠʥ ʩʚʷʟʘʥʥʦʡ ʧʘʨʳ ʘʪʦʤʦʚ ʧʨʠ ʵʪʦʤ ʪʘʢ ʠ 

ʦʩʪʘʝʪʩʷ ʨʘʚʥʳʤ 0. (ʆ ʪʦʤ, ʯʪʦ ʚʩʸ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʤʳ ʧʦʛʦʚʦʨʠʤ ʚ Ä5.10.) ɺ ʨʝʟʫʣʴʪʘʪʝ, ʢʦʛʜʘ ʷ 

ʥʘʞʠʤʘʶ ʢʥʦʧʢʫ ʧʨʠ ʦʜʥʦʡ ʠʟ ʚʝʨʰʠʥ ʩʚʦʝʛʦ ʜʦʜʝʢʘʵʜʨʘ (ʪʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʤʦʝʤʫ ʢʦʣʣʝʛʝ ʩ 

ʝʛʦ ʜʦʜʝʢʘʵʜʨʦʤ), ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝʢʦʝ ʠʟʤʝʨʝʥʠʝ ʩʧʠʥʘ (ʥʝʧʦʣʥʦʝ) ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʮʝʥʪʨʘ 

ʜʦʜʝʢʘʵʜʨʘ ʢ ʜʘʥʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʚʝʨʰʠʥʝ. ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʫʪʚʝʨʜʠʪʝʣʴ-

ʥʳʤ, ʪʦ ʟʚʝʥʠʪ ʟʚʦʥʦʢ, ʠ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʦʜʝʢʘʵʜʨ ʨʘʩʩʳʧʘʝʪʩʷ ʟʘʤʝʯʘʪʝʣʴʥʳʤ 

ʬʝʡʝʨʚʝʨʢʦʤ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦ ʧʨʠʨʦʜʝ ʵʪʦʛʦ ʠʟʤʝʨʝʥʠʷ ʷ ʨʘʩʩʢʘʞʫ ʧʦʟʜʥʝʝ (ʩʤ.  Ä5.18), ʘ ʪʘʢʞʝ 

ʧʦʢʘʞʫ ʚ Ä5.18 ʠ ʇʨʠʣʦʞʝʥʠʠ ɺ, ʧʦʯʝʤʫ ʧʨʘʚʠʣʘ (ʘ) ʠ (ʙ) ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ 

ʧʨʘʚʠʣ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. 

ɿʘʤʝʯʘʪʝʣʴʥʳʡ ʚʳʚʦʜ, ʢʦʪʦʨʳʡ ʠʟ ʚʩʝʛʦ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʦʧʫʱʝʥʠʝ 

ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʝʡ çʩʚʷʟʠè 

ʤʝʞʜʫ ʜʦʜʝʢʘʵʜʨʘʤʠ ʢ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ 

ʥʝʧʨʠʤʝʥʠʤʦ! ʅʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥ·ʡ 

ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 5.5) ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʥʘʰʠ ʩ 

ʢʦʣʣʝʛʦʡ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʧʦʜʦʙʥʦ ʨʘʟʜʝʣʝʥʥʳʝ ʩʦʙʳʪʠʷ 

(ʩʤ. Ä4.4): ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, 

ʥʠʢʘʢʦʡ ʦʙʤʝʥ ʩʠʛʥʘʣʘʤʠ, ʧʝʨʝʜʘʶʱʠʤʠ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢʠʝ ʢʥʦʧʢʠ ʤʳ ʥʘʞʠʤʘʝʤ ʠʣʠ 

ʢʘʢʠʝ ʢʥʦʧʢʠ (ʥʘ ʤʦʝʡ ʠʣʠ ʥʘ ʝʛʦ ʩʪʦʨʦʥʝ) 

ʦʢʘʞʫʪʩʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʚʦʥʢʘʤʠ, ʤʝʞʜʫ 

ʥʘʤʠ ʥʝʚʦʟʤʦʞʝʥ. ʂʚʘʥʪʦʚʘʷ ʞʝ ʪʝʦʨʠʷ, 

ʥʘʧʨʦʪʠʚ, ʚʧʦʣʥʝ ʜʦʧʫʩʢʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʥʝʢʦʝʡ çʩʚʷʟʠè, ʩʦʝʜʠʥʷʶʱʝʡ ʥʘʰʠ ʜʦʜʝʢʘʵʜʨʳ 

ʯʝʨʝʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʧʦʜʦʙʥʦ ʨʘʟʜʝʣʝʥʥʳʝ 

ʩʦʙʳʪʠʷ. ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʵʪʫ çʩʚʷʟʴè ʥʝʣʴʟʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

çʧʨʠʛʦʜʥʦʡ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶè ʠʥʬʦʨʤʘʮʠʠ, ʠ ʚ 

ʵʪʦʤ ʩʤʳʩʣʝ ʥʠʢʘʢʦʛʦ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʢʦʥʬʣʠʢʪʘ 

ʤʝʞʜʫ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʝʡ ʥʝʪ. ʀʤʝʝʪ ʤʝʩʪʦ ʣʠʰʴ 

ʢʦʥʬʣʠʢʪ ʩ ʜʫʭʦʤ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʩʪʠ ï ʯʪʦ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʷʚʣʷʝʪʩʷ ʧʨʝʚʦʩ-

ʭʦʜʥʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʭ Z-ʟʘʛʘʜʦʢ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʬʝʥʦʤʝʥʘ 

ʢʚʘʥʪʦʚʦʡ ʥʝʣʦʢʘʣʴʥʦʩʪʠ. ɼʚʘ ʘʪʦʤʘ ʚ ʮʝʥʪʨʘʭ ʥʘʰʠʭ ʜʦʜʝʢʘʵʜʨʦʚ ʦʙʨʘʟʫʶʪ ʩʮʝʧʣʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʠ, ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ ʩʪʘʥʜʘʨʪʥʦʡ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʠʭ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʦʪʜʝʣʴʥʳʤʠ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

 

Ä5.4. Z-ʟʘʛʘʜʢʠ ʕʇʈ-ʪʠʧʘ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʘʪʫʩ 

ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ (ʤʳʩʣʝʥʥʳʡ, ʢʦʥʝʯʥʦ ʞʝ) ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʳʭ ʕʇʈ-ʠʟʤʝʨʝʥʠʡ, ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʥʳʭ ʚ ʟʥʘʤʝʥʠʪʦʡ ʩʪʘʪʴʝ ɸʣʴʙʝʨʪʘ ʕʡʥʰʪʝʡʥʘ, ɹʦʨʠʩʘ 

ʇʦʜʦʣʴʩʢʦʛʦ ʠ ʅʘʪʘʥʘ ʈʦʟʝʥʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ 1935 ʛʦʜʫ [113] (ʦʪʩʶʜʘ ʠ ʥʘʟʚʘʥʠʝ; ʧʦʜʨʦʙʥʝʝ 

 
ʈʠʩ. 5.5. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥ§ʷ ʜʠʘʛʨʘʤʤʘ 

ʠʩʪʦʨʠʠ ʜʚʫʭ ʜʦʜʝʢʘʵʜʨʦʚ. ʇʨʠʙʳʪʠʝ ʤʦʝʛʦ 

ʜʦʜʝʢʘʵʜʨʘ ʥʘ ɿʝʤʣʶ ʠ ʧʨʠʙʳʪʠʝ ʜʦʜʝʢʘʵʜʨʘ 

ʤʦʝʛʦ ʢʦʣʣʝʛʠ ʥʘ ʘʣʴʬʫ ʎʝʥʪʘʚʨʘ ï 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʧʦʜʦʙʥʦ ʨʘʟʜʝʣʝʥʥʳʝ ʩʦʙʳʪʠʷ. 
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ʦʙ ʕʇʈ-ʵʬʬʝʢʪʘʭ ʤʳ ʧʦʛʦʚʦʨʠʤ ʚ Ä5.17). ɺ ʦʨʠʛʠʥʘʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʪʘʪʴʠ ʨʝʯʴ ʰʣʘ, ʧʨʘʚʜʘ, ʥʝ ʦ 

ʩʧʠʥʝ, ʘ ʦʙ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʧʦʣʦʞʝʥʠʷ ʠ ʠʤʧʫʣʴʩʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ɼʵʚʠʜ ɹʦʤ 

ʚʢʣʶʯʠʣ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʩʧʠʥʳ ï ʥʘ ʧʨʠʤʝʨʝ ʧʘʨʳ ʯʘʩʪʠʮ ʩʦ ʩʧʠʥʦʤ 1/2 ï (ʩʢʘʞʝʤ, 

ʵʣʝʢʪʨʦʥʦʚ), ʠʩʧʫʩʢʘʝʤʳʭ ʠʟ ʥʝʢʦʝʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʩʚʷʟʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦ ʩʧʠʥʦʤ 0. ʅʘ ʧʝʨʚʳʡ 

ʚʟʛʣʷʜ, ʠʟ ʵʪʠʭ ʤʳʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟʤʝʨʝʥʠʝ, ʧʨʦʠʟʚʝʜʝʥʥʦʝ ʚ ʥʝʢʦʪʦʨʦʡ 

ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʦʜʥʦʡ ʠʟ ʯʘʩʪʠʮ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʚʘʥʪʦʚʫʶ ʧʘʨʫ, ʤʦʞʝʪ ʤʛʥʦʚʝʥʥʦ ʦʢʘʟʘʪʴ 

ʥʝʢʦʝ ʚʝʩʴʤʘ ʩʧʝʮʠʬʠʯʝʩʢʦʝ çʚʦʟʜʝʡʩʪʚʠʝè ʥʘ ʜʨʫʛʫʶ ʯʘʩʪʠʮʫ ʧʘʨʳ, ʧʨʠʯʝʤ ʵʪʘ ʜʨʫʛʘʷ ʯʘʩʪʠʮʘ 

ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʝʨʚʦʡ ʯʘʩʪʠʮʳ. ɺʧʨʦʯʝʤ, ʵʪʠʤ 

çʚʦʟʜʝʡʩʪʚʠʝʤè ʥʝʣʴʟʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʧʦʣʝʟʥʦʛʦ ʧʦʩʣʘʥʠʷ ʦʪ 

ʦʜʥʦʡ ʯʘʩʪʠʮʳ ʢ ʜʨʫʛʦʡ. ɺ ʪʝʨʤʠʥʘʭ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʛʦʚʦʨʷʪ, ʯʪʦ ʪʘʢʠʝ ʜʚʝ ʯʘʩʪʠʮʳ ʥʘʭʦʜʷʪʩʷ 

ʚ ʩʦʩʪʦʷʥʠʠ ʩʮʝʧʣʝʥʥʦʩʪʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʌʝʥʦʤʝʥ ʢʚʘʥʪʦʚʦʡ ʩʮʝʧʣʝʥʥʦʩʪʠ ï ʠʩʪʠʥʥʘʷ Z-ʟʘʛʘʜʢʘ 

ï ʙʳʣ ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥ ʕʨʚʠʥʦʤ ʐʨʸʜʠʥʛʝʨʦʤ [335]. 

ʄʥʦʛʦ ʧʦʟʞʝ ɼʞʦʥ ɹʝʣʣ ʚ ʩʚʦʝʡ ʟʥʘʤʝʥʠʪʦʡ ʪʝʦʨʝʤʝ (1966, [21]) ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʚʤʝʩʪʥʳʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩʧʠʥʘ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʥʘ ʣʶʙʦʡ ʧʘʨʝ ʩʮʝʧʣʝʥʥʳʭ ʯʘʩʪʠʮ, 

ʩʚʷʟʘʥʳ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ (ʠʟʚʝʩʪʥʳʤʠ ʥʳʥʝ ʢʘʢ ʥʝʨʘʚʝʥʩʪʚʘ 

ɹʝʣʣʘ), ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʣʝʜʫʶʱʠʤʠ ʠʟ ʪʦʛʦ, ʯʪʦ ʫʧʦʤʷʥʫʪʳʝ ʯʘʩʪʠʮʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʪʜʝʣʴʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʫʱʥʦʩʪʠ ï ʢʘʢʦʚʳʤʠ ʦʥʠ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʷʚʣʷʶʪʩʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʦʙʳʢʥʦʚʝʥʥʦʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʆʜʥʘʢʦ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʵʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʤʦʛʫʪ 

ʥʘʨʫʰʘʪʴʩʷ, ʧʨʠʯʝʤ ʚʝʩʴʤʘ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʦʙʨʘʟʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʢʨʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʮʝʣʴʶ ʚʳʷʩʥʠʪʴ, ʥʘʢʦʥʝʮ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʚ 

ʨʝʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʵʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʥʘʨʫʰʘʶʪʩʷ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ, 

ʠʣʠ ʞʝ ʤʳ ʧʦʢʘ ʤʦʞʝʤ ʧʦʣʦʞʠʪʴʩʷ ʥʘ ʢʣʘʩʩʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʟʜʝʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʘ 

ʥʝʨʘʚʝʥʩʪʚʘ ɹʝʣʣʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʧʦʣʥʷʶʪʩʷ. (ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʤʝʨʳ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʅʈʂ, ʩ. 284, 301.) 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʠʤʝʨʘ ʪʦʛʦ, ʯʝʛʦ ʥʝ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʧʦʥʷʪʠʠ ʩʮʝʧʣʝʥʥʦʩʪʠ, ɼʞʦʥ 

ɹʝʣʣ ʣʶʙʠʣ ʧʨʠʚʦʜʠʪʴ ʥʦʩʢʠ ɹʝʨʪʣʤʘʥʘ. ɹʝʨʪʣʤʘʥʦʤ ʟʚʘʣʠ ʝʛʦ ʢʦʣʣʝʛʫ, ʢʦʪʦʨʳʡ ʥʝʠʟʤʝʥʥʦ 

ʧʦʷʚʣʷʣʩʷ ʥʘ ʣʶʜʷʭ ʚ ʥʦʩʢʘʭ ʨʘʟʥʦʛʦ ʮʚʝʪʘ. ʆʙ ʵʪʦʡ ʧʨʠʯʫʜʝ ɹʝʨʪʣʤʘʥʘ ʟʥʘʣʠ ʚʩʝ. (ʗ ʩʘʤ 

ʚʩʪʨʝʯʘʣ ɹʝʨʪʣʤʘʥʘ ʦʜʥʘʞʜʳ, ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʤʦʛy ʧʦʜʪʚʝʨʜʠʪʴ: ʥʦʩʢʠ 

ʝʛʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʣʠ ʨʘʟʥʦʛʦ ʮʚʝʪʘ.) ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʢʦʤʫ-ʥʠʙʫʜʴ ʩʣʫʯʘʣʦʩʴ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ, ʩʢʘʞʝʤ, ʣʝʚʳʡ ʥʦʩʦʢ ɹʝʨʪʣʤʘʥʘ ʩʝʛʦʜʥʷ, ʩʢʘʞʝʤ, ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʪʦ ʵʪʦʪ ʢʪʦ-ʪʦ ʤʛʥʦʚʝʥʥʦ 

ʦʙʨʝʪʘʣ ʟʥʘʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʘʚʳʡ ʥʦʩʦʢ ɹʝʨʪʣʤʘʥʘ ʟʝʣʝʥʳʤ ʥʝ ʷʚʣʷʝʪʩʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʨʷʜ ʣʠ 

ʙʫʜʝʪ ʨʘʟʫʤʥʳʤ ʩʜʝʣʘʪʴ ʦʪʩʶʜʘ ʚʳʚʦʜ, ʯʪʦ ʣʝʚʳʡ ʥʦʩʦʢ ɹʝʨʪʣʤʘʥʘ ʩʧʦʩʦʙʝʥ ʥʝʢʠʤ ʪʘʠʥʩʪ-

ʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʢʘʟʳʚʘʪʴ ʤʛʥʦʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʘʚʳʡ ʥʦʩʦʢ ɹʝʨʪʣʤʘʥʘ. ʕʪʠ ʜʚʘ ʥʦʩʢʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʟʘʚʠʩʠʤʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʙʲʝʢʪʳ, ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ çʩʚʦʡʩʪʚʦ ʦʪʣʠʯʠʷ 

ʥʦʩʢʦʚè ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʣʦʩʴ, ʥʝʪ ʥʠʢʘʢʦʡ ʥʫʞʜʳ ʧʨʠʙʝʛʘʪʴ ʢ ʫʩʣʫʛʘʤ çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʭ 

ʊʦʚʘʨʦʚè. ʊʘʢʦʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʦʨʛʘʥʠʟʦʚʘʥ ʩʠʣʘʤʠ ʩʘʤʦʛʦ ɹʝʨʪʣʤʘʥʘ, ʢʦʪʦʨʳʡ 

ʚʦʟʴʤʝʪ ʩʝʙʝ ʟʘ ʧʨʘʚʠʣʦ ʚʩʝʛʜʘ, ʯʪʦ ʙʳ ʥʠ ʩʣʫʯʠʣʦʩʴ, ʥʘʜʝʚʘʪʴ ʥʘ ʥʦʛʠ ʨʘʟʥʳʝ ʧʦ ʮʚʝʪʫ ʥʦʩʢʠ. 

ʅʦʩʢʠ ɹʝʨʪʣʤʘʥʘ ʥʝ ʚʩʪʫʧʘʶʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʥʝʨʘʚʝʥʩʪʚʘʤʠ ɹʝʣʣʘ; ʥʠʢʘʢʦʡ ʜʘʣʴʥʦʜʝʡ-

ʩʪʚʫʶʱʝʡ çʩʚʷʟʠè ʤʝʞʜʫ ʥʦʩʢʘʤʠ ʥʝʪ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʤʘʛʠʯʝʩʢʠʭ ʜʦʜʝʢʘʵʜʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

çʂʊè ʥʠʢʘʢʘʷ çʙʝʨʪʣʤʘʥʦ-ʥʦʩʦʯʥʘʷè ʪʨʘʢʪʦʚʢʘ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʲʷʩʥʠʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝ 

ʩʚʦʡʩʪʚʘ ʬʠʛʫʨ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʟʘʢʣʶʯʘʣʘʩʴ ʛʣʘʚʥʘʷ ʤʳʩʣʴ ʧʨʝʜʳʜʫʱʝʛʦ 

ʧʘʨʘʛʨʘʬʘ. 

ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʨʘʙʦʪʳ ɹʝʣʣʘ ʙʳʣ ʧʨʝʜʣʦʞʝʥ
5
 ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʧʨʦʚʝʜʝʥ
6
 ʨʷʜ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʂʫʣʴʤʠʥʘʮʠʦʥʥʳʤ ʩʪʘʣ ʟʥʘʤʝʥʠʪʳʡ ʧʘʨʠʞʩʢʠʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ɸʣʝʥʘ ɸʩʧʝʢʪʘ (ʩʦʚʤʝʩʪʥʦ ʩ ʛʨʫʧʧʦʡ ʢʦʣʣʝʛ, 1981), ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʣʦʩɹ ʧʦʚʝʜʝʥʠʝ ʬʦʪʦʥʦʚ, ʦʙʨʘʟʫʶʱʠʭ çʩʮʝʧʣʝʥʥʫʶè ʧʘʨʫ (ʩʤ. Ä5.17): ʬʦʪʦʥʳ ʠʟʣʫʯʘʣʠʩʴ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʫʣʘʚʣʠʚʘʣʠʩʴ ʜʝʪʝʢʪʦʨʘʤʠ, ʨʘʟʥʝʩʝʥʥʳʤʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 12 ʤʝʪʨʦʚ. ʕʢʩʧʝʨʠʤʝʥʪ ʙʣʝʩʪʷʱʝ ʦʧʨʘʚʜʘʣ ʚʦʟʣʦʞʝʥʥʳʝ ʥʘ ʥʝʛʦ ʥʘʜʝʞʜʳ, ʫʩʪʘ-

ʥʦʚʠʚ ʬʠʟʠʯʝʩʢʫʶ ʨʝʘʣʴʥʦʩʪʴ Z-ʟʘʛʘʜʦʢ ʕʇʈ-ʪʠʧʘ (ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʩʢʘʟʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʦʡ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ) ï ʠ ʥʘʨʫʰʠʚ ʚʩʝ, ʢʘʢʠʝ ʪʦʣʴʢʦ ʤʦʞʥʦ, ʥʝʨʘʚʝʥʩʪʚʘ ɹʝʣʣʘ (ʨʠʩ. 

5.6). 

                                                      
5
 ʇʝʨʚʳʡ ʧʨʦʝʢʪ ʢʦʥʢʨʝʪʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʘʢʦʛʦ ʨʦʜʘ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʂʣʘʫʟʝʨʦʤ, ʍʦʨʥʦʤ ʠ 

ʐʠʤʦʥʠ (ʩʤ. [54) ʠ [55]). 
6
 ʇʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʣʠ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ʢʚʘʥʪʦʚʦʡ 

ʥʝʣʦʢʘʣʴʥʦʩʪʠ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʌʨʠʜʤʘʥʦʤ ʠ ʂʣʘʫʟʝʨʦʤ [125]; ʥʝʩʢʦʣʴʢʠʤʠ ʛʦʜʘʤʠ ʧʦʟʞʝ ɸʩʧʝʢʪ, 

ɻʨʘʥʞʴʝ ʠ ʈʦʞʝ [14] ʧʦʣʫʯʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʧʦʣʥʳʝ ʠ ʦʜʥʦʟʥʘʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ (ʩʤ. ʪʘʢʞʝ [13]). 
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ʈʠʩ. 5.6. ʕʇʈ-ʵʢʩʧʝʨʠʤʝʥʪ ɸʣʝʥʘ ɸʩʧʝʢʪʘ ʠ ʝʛʦ ʢʦʣʣʝʛ. ʇ§ʨʳ ʬʦʪʦʥʦʚ ʚ ʩʮʝʧʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʠʩʧʫʩʢʘʶʪʩʷ ʠʟ ʠʩʪʦʯʥʠʢʘ. ʈʝʰʝʥʠʝ ʦ ʪʦʤ, ʩ ʢʘʢʦʡ ʩʪʦʨʦʥʳ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠʟʤʝʨʷʪʴ ʧʦʣʷʨʠʟʘʮʠʶ ʬʦʪʦʥʘ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʫʞʝ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʬʦʪʦʥʳ ʫʩʪʨʝʤʣʷʶʪʩʷ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʠʩʢʣʶʯʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʜʘʯʠ çʩʦʦʙʱʝʥʠʷè ʦʙ ʵʪʦʤ ʨʝʰʝʥʠʠ ʦʪ ʦʜʥʦʛʦ ʬʦʪʦʥʘ ʜʨʫʛʦʤʫ. 

 

ʉʣʝʜʫʝʪ, ʚʧʨʦʯʝʤ, ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʚʝʩʴʤʘ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʠʝ ʤʝʞʜʫ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ɸʩʧʝʢʪʘ ʠ ʧʨʝʜʩʢʘʟʘʥʠʷʤʠ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʜʦ ʩʠʭ ʧʦʨ ʝʩʪʴ ʝʱʝ ʬʠʟʠʢʠ, 

ʦʪʥʶʜʴ ʥʝ ʩʯʠʪʘʶʱʠʝ, ʯʪʦ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ-ʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʬʝʥʦʤʝʥʘ 

ʢʚʘʥʪʦʚʦʡ ʥʝʣʦʢʘʣʴʥʦʩʪʠ. ʆʥʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʜʝʪʝʢʪʦʨʳ ʬʦʪʦʥʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ɸʩʧʝʢʪʘ 

(ʠ ʚ ʧʨʦʯʠʭ ʧʦʜʦʙʥʳʭ ʦʧʳʪʘʭ) ʥʝ ʦʙʣʘʜʘʣʠ ʜʦʩʪʘʪʦʯʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʙ·ʣʴʰʫʶ ʯʘʩʪʴ ʠʩʧʫʱʝʥʥʳʭ ʧʘʨ ʬʦʪʦʥʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʦʩʪʦ ʫʧʫʩʪʠʣʠ. 

ʇʦʩʣʝʜʫʶʱʘʷ ʘʨʛʫʤʝʥʪʘʮʠʷ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʝʤʫ: ʝʩʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʜʝʪʝʢʪʦʨʦʚ ʧʦʚʳʩʠʪʴ ʜʦ ʥʝʢʦʪʦʨʦʡ ʧʦʨʦʛʦʚʦʡ ʩʪʝʧʝʥʠ, ʪʦ ʧʨʝʩʣʦʚʫʪʦʝ ʧʨʝʚʦʩʭʦʜʥʦʝ ʩʦʛʣʘʩʠʝ 

ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʙʣʶʜʝʥʠʡ ʠ ʧʨʝʜʩʢʘʟʘʥʠʷʤʠ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʨʘʩʩʝʝʪʩʷ ʢʘʢ ʜʳʤ, 

ʥʝʤʝʜʣʝʥʥʦ ʚʦʩʩʪʘʥʦʚʠʚ ʚ ʧʨʘʚʘʭ ʚʩʝ ʪʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ, ʩʦʛʣʘʩʥʦ ɹʝʣʣʫ, ʜʦʣʞʥʳ 

ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʣʶʙʦʡ ʣʦʢʘʣʴʥʦʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ʄʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʤʘʣʦʚʝ-

ʨʦʷʪʥʳʤ, ʯʪʦ ʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʘʣʴʥʦʝ ʩʦʛʣʘʩʠʝ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʢʦʪʦʨʦʝ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʢʩʧʝʨʠʤʝʥʪ ɸʩʧʝʢʪʘ (ʩʤ. ʨʠʩ. 5.7), ʦʢʘʞʝʪʩʷ ʚʜʨʫʛ ʘʨʪʝʬʘʢʪʦʤ ï ʙʦʣʝʝ ʪʦʛʦ, 

ʩʣʝʜʩʪʚʠʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʝʪʝʢʪʦʨʦʚ. ɽʱʝ ʤʝʥʝʝ ʧʨʘʚʜʦʧʦʜʦʙʥʳʤ ʚʳʛʣʷʜʠʪ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʜʝʪʝʢʪʦʨʳ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʵʪʦ ʩʦʛʣʘʩʠʝ ʦʩʣʘʙʷʪ 

ï ʧʨʠʯʝʤ ʦʩʣʘʙʷʪ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʤʦʞʥʦ ʙʫʜʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʥʝʨʘʚʝʥʩʪʚ ɹʝʣʣʘ.
7
 

                                                      
7
 (*4) ʀʟʚʝʩʪʥʦ ʝʱʝ ʦʜʥʦ çʢʣʘʩʩʠʯʝʩʢʦʝè ʦʙʲʷʩʥʝʥʠʝ ʪʝʭ ʕʇʈ-ʵʬʬʝʢʪʦʚ, ʯʪʦ ʥʘʙʣʶʜʘʣʠʩʴ ɸʩʧʝʢʪʦʤ 

ʠ ʧʨʦʯʠʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘʤʠ. ʆʙʲʷʩʥʝʥʠʝ ʵʪʦ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʢʦʣʣʘʧʩ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤè) ʧʨʝʜʣʦʞʠʣ 

ʖʵʥ ʉʢʚʘʡʨʩ [356], ʠʩʭʦʜʷ ʠʟ ʜʦʧʫʱʝʥʠʷ, ʯʪʦ ʨʝʘʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʜʝʪʝʢʪʦʨʘʤʠ ʚ 

ʜʚʫʭ ʫʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʦʯʢʘʭ ʤʦʞʝʪ ʨʘʟʜʝʣʷʪʴ ʜʦʚʦʣʴʥʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʕʪʦ 

ʜʦʧʫʱʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʥʝʢʦʝʡ ʪʝʦʨʠʠ ï ʩʘʤʦ ʩʦʙʦʡ, ʥʝʪʨʘʜʠʮʠʦʥʥʦʡ, ʚʨʦʜʝ ʪʝʭ, ʯʪʦ 

ʚʩʪʨʝʪʷʪʩʷ ʥʘʤ ʚ Ä6.9 ʠʣʠ Ä6.12, ï ʛʜʝ ʜʝʣʘʶʪʩʷ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʳʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʦʷʪʥʦʛʦ 

ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ, ʚ ʢʦʪʦʨʳʡ ʨʝʘʣʴʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʞʜʦʝ ʠʟ ʜʚʫʭ ʢʚʘʥʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. ʇʦʩʢʦʣʴʢʫ ʦʙʘ 

ʵʪʠ ʤʦʤʝʥʪʘ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʠʯʪʦ ʥʝ ʤʝʰʘʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʦʜʠʥ ʠʟ ʜʝʪʝʢʪʦʨʦʚ ʚʳʧʦʣʥʠʪ ʠʟʤʝʨʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʥʴʰʝ, ʯʝʤ ʜʨʫʛʦʡ, ï ʥʘʩʪʦʣʴʢʦ ʨʘʥʴʰʝ, ʯʪʦ 

ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʚʧʦʣʥʝ ʭʚʘʪʠʪ ʥʘ ʪʦ, ʯʪʦʙʳ ʩʠʛʥʘʣ ʦʪ ʧʝʨʚʦʛʦ ʜʝʪʝʢʪʦʨʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʩʚʝʪʘ, ʜʦʩʪʠʛ ʚʪʦʨʦʛʦ ʜʝʪʝʢʪʦʨʘ ʠ ʧʝʨʝʜʘʣ ʝʤʫ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʪʘʢʦʡ ʪʦʯʢʝ ʟʨʝʥʠʷ, ʚʩʷʢʦʝ ʢʚʘʥʪʦʚʦʝ ʠʟʤʝʨʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ çʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʚʦʣʥʦʡè, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʩʦʙʳʪʠʷ ʠʟʤʝʨʝʥʠʷ. ʕʪʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʩʤ. Ä4.4), ʦʜʥʘʢʦ ʧʨʦʪʠʚʦʨʝʯʠʪ, ʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʦʣʣʘʧʩʦʤ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʥʝʚʦʟʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʦʧʠʩʘʥʥʳʝ ʚ Ä5.3 ʩʚʦʡʩʪʚʘ ʤʘʛʠʯʝʩʢʠʭ ʜʦʜʝʢʘʵʜʨʦʚ. ʈʘʟʫʤʝʝʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ çʵʢʩʧʝʨʠ-

ʤʝʥʪʘè ʧʦʢʘ ʝʱʝ ʥʠʢʪʦ ʥʝ ʧʨʦʚʦʜʠʣ, ʠ ʤʦʞʥʦ ʚʧʦʣʥʝ ʙʝʟʥʘʢʘʟʘʥʥʦ ʫʚʝʨʷʪʴ ʩʝʙʷ ʚ ʪʦʤ, ʯʪʦ ʫʞ ʚ ʵʪʦʤ-ʪʦ 

ʩʣʫʯʘʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʥʠʧʦʯʝʤ ʥʝ ʧʦʜʪʚʝʨʜʷʪʩʷ. ʋ ʤʝʥʷ, ʦʜʥʘʢʦ, ʠʤʝʝʪʩʷ ʠ ʙʦʣʝʝ 

ʩʝʨʴʝʟʥʦʝ ʚʦʟʨʘʞʝʥʠʝ: ʧʦʧʳʪʢʘ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ çʢʦʣʣʘʧʩʘ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤè ʢ ʜʨʫʛʠʤ ʢʚʘʥʪʦʚʳʤ 

ʠʟʤʝʨʝʥʠʷʤ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʥʘʨʫʰʝʥʠʶ ʚʩʝʭ 

ʩʪʘʥʜʘʨʪʥʳʭ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʜʚʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʝʩʝʥʥʳʭ ʜʝʪʝʢʪʦʨʘ ʩʤʦʛʫʪ ʧʨʠ ʪʘʢʦʤ 

ʨʘʩʢʣʘʜʝ ʫʣʦʚʠʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ, ʩʢʘʞʝʤ, Ŭ-ʯʘʩʪʠʮʫ, ʠʩʧʫʩʢʘʝʤʫʶ ʧʨʠ ʨʘʩʧʘʜʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʘʪʦʤʘ, ʯʪʦ 

ʨʘʟʦʤ ʥʘʨʫʰʘʝʪ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʠ ʙʘʨʠʦʥʥʦʛo ʯʠʩʣʘ! (ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʜʝʪʝʢʪʦʨʘʤʠ çʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʣʥʝè ʦʪ ʧʝʨʚʦʛʦ ʜʝʪʝʢʪʦʨʘ ʧʨʦʩʪʦ-ʥʘʧʨʦʩʪʦ 

ʥʝ ʭʚʘʪʠʪ ʚʨʝʤʝʥʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʧʝʪʴ çʧʨʝʜʫʧʨʝʜʠʪʴè ʚʪʦʨʦʡ ʜʝʪʝʢʪʦʨ, ʟʘʧʨʝʪʠʚ ʝʤʫ ʪʝʤ ʩʘʤʳʤ 

ʧʨʠʥʠʤʘʪʴ ʪʫ ʞʝ Ŭ-ʯʘʩʪʠʮʫ.) ɺʧʨʦʯʝʤ, çʩʪʘʪʠʩʪʠʯʝʩʢʠè ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʩʸ ʨʘʚʥʦ 
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ʈʠʩ. 5.7. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ɸʩʧʝʢʪʘ ʦʯʝʥʴ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʝʜʩʢʘʟʘʥʠʷʤʠ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʢʣʘʩʩʠʯʝʩʢʠʝ ʥʝʨʘʚʝʥʩʪʚʘ ɹʝʣʣʘ. ʅʝʷʩʥʦ, 

ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʜʝʪʝʢʪʦʨʳ ʤʦʛʫʪ ʵʪʦʤʫ ʩʦʛʣʘʩʠʶ ʧʦʤʝʰʘʪʴ. 

 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ɹʝʣʣ ʧʦʣʫʯʠʣ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʚʤʝʩʪʥʳʤʠ ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʨʘʟʣʠʯʥʳʭ 

ʚʦʟʤʦʞʥʳʭ ʩʦʙʳʪʠʡ (ʥʝʨʘʚʝʥʩʪʚʘ ɹʝʣʣʘ). ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʩʦʙʳʪʠʡ ʚ ʨʘʤʢʘʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʞʜʝ ʥʘʢʦʧʠʪʴ 

ʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʟʘʪʝʤ ʧʦʜʚʝʨʛʥʫʪʴ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ. ʅʝ ʪʘʢ ʜʘʚʥʦ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʨʷʜ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ (ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ), ʧʦʩʪʨʦʝʥʥʳʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʧʨʠʥʮʠʧʝ çʜʘ/ʥʝʪè ʠ ʥʝ 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʢʘʢʦʤ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʫʯʝʪʝ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʇʝʨʚʳʡ ʠʟ ʵʪʠʭ ʥʝʜʘʚʥʠʭ ʧʨʦʝʢʪʦʚ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ 1989 ʛʦʜʫ ɻʨʠʥʙʝʨʛʝʨʦʤ, ʍʦʨʥʦʤ ʠ ʎʘʡʣʠʥʛʝʨʦʤ [170], ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʠʟʤʝʨʝʥʠʝ ʩʧʠʥʘ ʥʘ ʯʘʩʪʠʮʘʭ ʩʦ ʩʧʠʥʦʤ 1/2 ʚ ʪʨʝʭ ʦʪʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʦʯʢʘʭ (ʩʢʘʞʝʤ, ʥʘ 

ɿʝʤʣʝ, ʥʘ ʘʣʴʬʝ ʎʝʥʪʘʚʨʘ ʠ ʥʘ ʉʠʨʠʫʩʝ ï ʥʘ ʩʣʫʯʘʡ, ʝʩʣʠ ʵʪʠʤ ʧʨʦʝʢʪʦʤ ʚʜʨʫʛ ʟʘʠʥʪʝʨʝʩʫʶʪʩʷ 

çʂʚʠʥʪʵʩʩʝʥʮʠʘʣʴʥʳʝ ʊʦʚʘʨʳè). ʈʘʥʝʝ (ʚ 1967 ʛʦʜʫ) ʦʯʝʥʴ ʧʦʭʦʞʫʶ ʠʜʝʶ ʚʳʜʚʠʥʫʣʠ ʂʦʭʝʥ ʠ 

ʉʧʝʢʝʨ [225], ʪʦʣʴʢʦ ʦʥʠ ʧʨʝʜʧʦʣʘʛʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʩʪʠʮʳ ʩʦ ʩʧʠʥʦʤ 1 ʠ ʯʨʝʟʚʳʯʘʡʥʦ 

ʩʣʦʞʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ; ʜʘ ʠ ʩʘʤ ɹʝʣʣ ʝʱʝ ʚ 1966 ʛʦʜʫ ʪʘʢʞʝ ʨʘʙʦʪʘʣ ʥʘʜ ʯʝʤ-ʪʦ 

ʧʦʜʦʙʥʳʤ, ʭʦʪʷ ʠ ʥʝ ʩʪʦʣʴ ʢʦʥʢʨʝʪʥʳʤ [21]. (ʕʪʠ ʨʘʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʫʤʝʝʪʩʷ, ʥʝ 

ʬʦʨʤʫʣʠʨʦʚʘʣʠʩʴ ʩʨʘʟʫ ʚ ʪʝʨʤʠʥʘʭ ʕʇʈ-ʬʝʥʦʤʝʥʦʚ; ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʢʘ ʙʳʣʘ 

ʧʨʝʜʣʦʞʝʥʘ ʚ 1983 ʛʦʜʫ ʍʝʡʚʫʜʦʤ ʠ ʈʝʜʭʝʜʦʤ [197], ʩʤ. ʪʘʢʞʝ [358].
8
) ʇʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ 

ʧʨʠʤʝʨ ʩ ʜʦʜʝʢʘʵʜʨʘʤʠ ʭʦʨʦʰ ʪʝʤ, ʯʪʦ ʝʛʦ ʛʝʦʤʝʪʨʠʷ ʚʝʩʴʤʘ ʧʨʦʩʪʘ ʠ ʣʝʛʢʦ ʧʨʝʜʩʪʘʚʠʤʘ 

ʚʠʟʫʘʣʴʥʦ.
9
 (ʇʨʝʜʣʘʛʘʣʠʩʴ ʪʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʝʥʦʤʝʥʦʚ, ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʫʞʝ 

ʫʧʦʤʷʥʫʪʳʤ ʧʨʠʤʝʨʘʤ Z-ʟʘʛʘʜʦʢ, ʥʦ ʠʥʳʭ ʬʠʟʠʯʝʩʢʠ; [394].) 

 

Ä5.5. ʌʫʥʜʘʤʝʥʪ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ: ʠʩʪʦʨʠʯʝʩʢʠʡ ʵʢʩʢʫʨʩ 

ʂʘʢʦʚʳ ʞʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ? ʇʨʝʞʜʝ, ʯʝʤ ʤʳ ʧʝʨʝʡʜʝʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʦʠʩʢʘʤ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʷ ʭʦʪʝʣ ʙʳ ʧʨʠʛʣʘʩʠʪʴ ʯʠʪʘʪʝʣʷ ʥʘ ʥʝʙʦʣʴʰʫʶ 

ʠʩʪʦʨʠʯʝʩʢʫʶ ʵʢʩʢʫʨʩʠʶ ʩ ʮʝʣʴʶ ʧʨʦʩʣʝʜʠʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʜʚʫʭ ʚʘʞʥʝʡʰʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʠʥʛʨʝʜʠʝʥʪʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʚʳʷʩʥʷʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʟʘʤʝʯʘʪʝʣʴʥʳʝ (ʠ 

ʤʘʣʦʠʟʚʝʩʪʥʳʝ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʝ) ʚʝʱʠ: ʚʦ-ʧʝʨʚʳʭ, ʦʙʘ ʵʪʠʭ ʠʥʛʨʝʜʠʝʥʪʘ ʧʦʷʚʠʣʠʩʴ, ʧʨʠʯʝʤ 

ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʝʱʝ ʚ XVI ʚʝʢʝ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʧʨʠʜʫʤʘʣ ʠʭ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʯʝʣʦʚʝʢ! 

                                                                                                                                                                         
ʜʝʡʩʪʚʫʶʪ, ʠ ʤʥʝ ʥʝ ʠʟʚʝʩʪʥʦ ʥʠ ʦʙ ʦʜʥʦʤ ʨʝʘʣʴʥʦʤ ʠʟʤʝʨʝʥʠʠ, ʦʧʨʦʚʝʨʛʘʶʱʝʤ ʵʪʦ ʜʦʧʫʱʝʥʠʝ. ʆʜʥʫ ʠʟ 

ʧʦʩʣʝʜʥʠʭ ʦʮʝʥʦʢ ʩʪʘʪʫʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʦʨʠʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ [204]. 
8
 ʂʘʢ ʩʦʦʙʱʠʣ ʤʥʝ ɸʙʥʝʨ ʐʠʤʦʥʠ, ʂʦʭʝʥ ʠ ʉʧʝʢʝʨ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʰʣʠ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʢʝ. 
9
 (*6) ʇʨʠʤʝʨʳ ʩ ʜʨʫʛʠʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ [305], [260] ʠ [299]. 
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ʏʝʣʦʚʝʢ ʵʪʦʪ, ɼʞʝʨʦʣʘʤʦ ʂʘʨʜʘʥʦ (ʨʠʩ. 5.8), ʨʦʜʠʣʩʷ 24 ʩʝʥʪʷʙʨʷ
10

 1501 ʛʦʜʘ ʚ 

ʠʪʘʣʴʷʥʩʢʦʤ ʛʦʨʦʜʝ ʇʘʚʠʷ, ʩʪʘʣ, ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʣʫʯʰʠʤ ʠ ʠʟʚʝʩʪʥʝʡʰʠʤ ʚʨʘʯʦʤ ʩʚʦʝʛʦ 

ʚʨʝʤʝʥʠ ʠ ʫʤʝʨ 20 ʩʝʥʪʷʙʨʷ
11

 1576 ʛʦʜʘ ʚ ʈʠʤʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʝʛʦ ʞʠʟʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʜʠʥ ʩʧʣʦʰʥʦʡ ʩʢʘʥʜʘʣ (ʥʘʯʠʥʘʷ ʩ ʪʦʛʦ, ʯʪʦ ʩʦʶʟ ʝʛʦ ʨʦʜʠʪʝʣʝʡ ʥʝ ʙʳʣ ʦʩʚʷʱʝʥ 

ʮʝʨʢʦʚʴʶ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʘʨʝʩʪʦʤ ʠ ʟʘʢʣʶʯʝʥʠʝʤ ʚ ʪʶʨʴʤʫ ʫʞʝ ʩʘʤʦʛʦ ʂʘʨʜʘʥʦ ʥʘ ʟʘʢʘʪʝ ʝʛʦ 

ʞʠʟʥʠ), ʦʥ ʙʳʣ ʯʝʣʦʚʝʢʦʤ ʚʳʜʘʶʱʝʛʦʩʷ ʫʤʘ ʠ ʣʠʯʥʳʭ ʢʘʯʝʩʪʚ, ʦ ʯʝʤ, ʢ ʩʦʞʘʣʝʥʠʶ, ʩʝʛʦʜʥʷ ʤʘʣʦ 

ʢʦʤʫ ʠʟʚʝʩʪʥʦ. ʅʘʜʝʶʩʴ, ʯʠʪʘʪʝʣʴ ʧʨʦʩʪʠʪ ʤʝʥʷ, ʝʩʣʠ ʷ ʥʝʥʘʜʦʣʛʦ ʦʪʚʣʝʢʫʩʴ ʦʪ ʩʦʙʩʪʚʝʥʥʦ 

ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʠ ʢʦʨʦʪʢʦ ʨʘʩʩʢʘʞʫ ʦʙ ʵʪʦʤ ʥʝʦʨʜʠʥʘʨʥʦʤ ʯʝʣʦʚʝʢʝ. 

ɺ ʩʘʤʦʤ ʜʝʣʝ, ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ ʦʥ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝʠʟʚʝʩʪʝʥ ï ʟʘʪʦ ʝʛʦ ʠʤʷ (ʚʩʸ ʣʫʯʰʝ, 

ʯʝʤ ʥʠʯʝʛʦ) ʭʦʨʦʰʦ ʟʥʘʢʦʤʦ ʘʚʪʦʤʝʭʘʥʠʢʘʤ. 

ʂʘʨʜʘʥʥʳʤ ʚʘʣʦʤ ʥʘʟʳʚʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʩʦʝʜʠʥʷʶʱʝʝ ʢʦʨʦʙʢʫ ʧʝʨʝʜʘʯ ʘʚʪʦ-

ʤʦʙʠʣʷ ʩ ʝʛʦ ʟʘʜʥʠʤʠ ʢʦʣʝʩʘʤʠ ʠ ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʝʝ ʛʠʙʢʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʦʛʣʦ-

ʱʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʜ-

ʨʝʩʩʦʨʝʥʥʦʡ ʟʘʜʥʝʡ ʦʩʠ. ʇʨʦʪʦʪʠʧ ʵʪʦʛʦ ʠʟʦʙʨʝ-

ʪʝʥʠʷ ʂʘʨʜʘʥʦ ʩʦʟʜʘʣ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 1545 

ʛʦʜʫ, ʘ ʚ 1548 ʫʞʝ ʩʤʦʛ ʚʩʪʨʦʠʪʴ ʝʛʦ ʚ ʰʘʩʩʠ 

ʢʘʨʝʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʠʤʧʝʨʘʪʦʨʘ ʂʘʨʣʘ 

V, ʯʪʦ ʚʝʩʴʤʘ ʩʢʨʘʩʠʣʦ ʪʦʤʫ ʧʫʪʝʰʝʩʪʚʠʷ ʧʦ 

ʨʘʟʙʠʪʳʤ ʫʭʘʙʠʩʪʳʤ ʜʦʨʦʛʘʤ. ʂʘʨʜʘʥʦ ʠʟʦʙʨʝʣ ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʦʣʝʟʥʳʝ ʚʝʱʠ ï ʥʘʧʨʠʤʝʨ, ʢʦ-

ʜʦʚʳʡ ʟʘʤ·ʢ, ʘʥʘʣʦʛʠʯʥʳʡ ʪʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʡʬʘʭ. ʂʘʢ ʚʨʘʯ, ʂʘʨʜʘʥʦ ʜʦʩʪʠʛ 

ʰʠʨʦʯʘʡʰʝʡ ʠʟʚʝʩʪʥʦʩʪʠ; ʩʨʝʜʠ ʝʛʦ ʧʘʮʠʝʥʪʦʚ 

ʙʳʣʠ ʢʦʨʦʣʠ ʠ ʧʨʠʥʮʳ. ʆʥ ʩʦʚʝʨʰʠʣ ʤʥʦʞʝʩʪʚʦ 

ʦʪʢʨʳʪʠʡ ʚ ʤʝʜʠʮʠʥʝ ʠ ʥʘʧʠʩʘʣ ʥʝʤʘʣʦ ʢʥʠʛ ʥʘ 

ʤʝʜʠʮʠʥʩʢʠʝ ʠ ʜʨʫʛʠʝ ʪʝʤʳ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʠʤʝʥʥʦ Kapʜʘʥʦ ʧʝʨʚʳʤ ʫʢʘʟʘʣ, ʯʪʦ ʪʘʢʠʝ ʚʝʥʝ-

ʨʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ, ʢʘʢ ʩʠʬʠʣʠʩ ʠ ʛʦʥʦʨʝʷ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʥʳʝ ʙʦʣʝʟʥʠ ʠ ʪʨʝʙʫʶʪ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʣʠʯʥʦʛʦ ʣʝʯʝʥʠʷ. ʆʥ ʞʝ ʧʝʨʚʳʤ 

ʧʨʝʜʣʦʞʠʣ ʣʝʯʠʪʴ ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ 

çʩʘʥʘʪʦʨʥʦè ï ʥʘ 300 ʣʝʪ ʨʘʥʴʰʝ ɼʞʦʨʜʞʘ 

ɹʦʜʜʠʥʛʛʦʥʘ, ʢʦʪʦʨʳʡ ʚ 1830 ʛʦʜʫ, ʚ ʩʫʱʥʦʩʪʠ, çʧʝʨʝʦʪʢʨʳʣè ʫʞʝ ʠʟʚʝʩʪʥʦʝ. ɺ 1552 ʛʦʜʫ 

ʂʘʨʜʘʥʦ ʚʳʣʝʯʠʣ ɼʞʦʥʘ ɻʘʤʠʣʴʪʦʥʘ, ʘʨʭʠʝʧʠʩʢʦʧʘ ʐʦʪʣʘʥʜʩʢʦʛʦ, ʩʪʨʘʜʘʚʰʝʛʦ ʘʩʪʤʦʡ ʚ 

ʪʷʞʝʣʦʡ ʬʦʨʤʝ, ï ʠ ʦʢʘʟʘʣ ʪʝʤ ʩʘʤʳʤ ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʩʪʦʨʠʶ ɹʨʠʪʘʥʠʠ. 

ʂʘʢʦʝ ʞʝ ʦʪʥʦʰʝʥʠʝ ʚʩʝ ʵʪʠ ʚʧʝʯʘʪʣʷʶʱʠʝ ʜʦʩʪʠʞʝʥʠʷ ʠʤʝʶʪ ʢ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ? 

ʉʦʚʝʨʰʝʥʥʦ ʥʠʢʘʢʦʛʦ, ʨʘʟʚʝ ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʰʠʨʦʪʫ ʫʤʘ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʤʫ ʤʳ ʬʘʢʪʠʯʝʩʢʠ 

ʦʙʷʟʘʥʳ ʦʪʢʨʳʪʠʝʤ ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʪʦʡ ʩʘʤʦʡ ʪʝʦʨʠʠ, ʧʨʠʯʝʤ 

ʦʪʢʨʳʪʠʷ ʵʪʠ ʥʠʢʘʢ ʦʜʥʦ ʩ ʜʨʫʛʠʤ ʥʝ ʩʚʷʟʘʥʳ. ʂʘʨʜʘʥʦ ʙʳʣ ʚʳʜʘʶʱʠʤʩʷ ʚʨʘʯʦʤ ʠ ʚʳʜʘʶʱʠʤʩʷ 

ʠʟʦʙʨʝʪʘʪʝʣʝʤ, ʦʜʥʘʢʦ ʵʪʠʤʠ ʦʙʣʘʩʪʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʥ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʩʷ ï ʦʥ ʙʳʣ ʝʱʝ ʠ 

ʚʳʜʘʶʱʠʤʩʷ ʤʘʪʝʤʘʪʠʢʦʤ. 

ʇʝʨʚʘʷ ʠʟ ʫʧʦʤʷʥʫʪʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ï ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʚʘʥʪʦʚʘʷ 

ʪʝʦʨʠʷ ʷʚʣʷʝʪʩʷ ʪʝʦʨʠʝʡ ʩʢʦʨʝʝ ʚʝʨʦʷʪʥʦʩʪʥʦʡ, ʥʝʞʝʣʠ ʜʝʪʝʨʤʠʥʠʩʪʩʢʦʡ. ʉʘʤʠ ʝʝ ʧʨʘʚʠʣʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʦʙʫʩʣʦʚʣʝʥʳ ʚʝʨʦʷʪʥʦʩʪʥʳʤʠ ʟʘʢʦʥʘʤʠ. ɺ 1524 ʛʦʜʫ ʂʘʨʜʘʥʦ ʥʘʧʠʩʘʣ ʩʚʦʶ 

çʂʥʠʛʫ ʦʙ ʘʟʘʨʪʥʳʭ ʠʛʨʘʭè (çLiber de Ludo Aleaeè), ʛʜʝ ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ. ʆʧʠʩʘʥʥʳʝ ʚ ʢʥʠʛʝ ʟʘʢʦʥʳ ʂʘʨʜʘʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʥʝʩʢʦʣʴʢʠʤʠ ʛʦʜʘʤʠ ʨʘʥʝʝ ʠ 

ʥʝ ʧʨʝʤʠʥʫʣ ʠʤʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ. ʇʨʠʤʝʥʝʥʠʝ ʩʚʝʞʝʦʪʢʨʳʪʳʭ ʟʘʢʦʥʦʚ ʥʘ ʧʨʘʢʪʠʢʝ (ʘ ʚʦʪ ʠ 

ʚʳʜʘʶʱʠʡʩʷ ʠʛʨʦʢ!) ʧʨʠʥʝʩʣʦ ʝʤʫ ʜʦʩʪʘʪʦʯʥʦ ʜʝʥʝʛ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʧʣʘʪʠʪʴ ʟʘ ʦʙʫʯʝʥʠʝ ʚ 

ʤʝʜʠʮʠʥʩʢʦʡ ʰʢʦʣʝ ʚ ʇʘʚʠʠ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʂʘʨʜʘʥʦ ʩ ʩʘʤʳʭ ʶʥʳʭ ʣʝʪ ʟʥʘʣ, ʯʪʦ ʟʘʨʘʙʘʪʳ-

                                                      
10

 ɺ.ʕ.: 4 ʦʢʪʷʙʨʷ ʧʦ ʥʘʰʝʤʫ ʢʘʣʝʥʜʘʨʶ, ʢʦʪʦʨʳʡ ʪʦʛʜʘ ʝʱʝ ʥʝ ʙʳʣ ʚʚʝʜʝʥ, ʥʦ ʙʫʜʝʪ ʚʚʝʜʝʥ ʚ ʢʦʥʮʝ 

ʪʦʛʦ ʞʝ ʩʪʦʣʝʪʠʷ (ʚ 1582 ʛʦʜʫ). 
11

 ɺ.ʕ.: ʇʦ ʜʘʥʥʳʤ ʚʩʝʭ ʤʦʠʭ ʵʥʮʠʢʣʦʧʝʜʠʡ ï 21 ʩʝʥʪʷʙʨʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 1 ʦʢʪʷʙʨʷ ʧʦ ɻʨʠʛʦʨʠʘʥ-

ʩʢʦʤʫ ʢʘʣʝʥʜʘʨʶ. 

 
ʈʠʩ. 5.8. ɼʞʝʨʦʣʘʤʦ ʂʘʨʜʘʥʦ (1501ï1576). 

ɺʳʜʘʶʱʠʡʩʷ ʚʨʘʯ, ʠʟʦʙʨʝʪʘʪʝʣʴ, ʠʛʨʦʢ, 

ʧʠʩʘʪʝʣʴ ʠ ʤʘʪʝʤʘʪʠʢ. ʇʝʨʚʦʦʪʢʨʳʚʘʪʝʣʴ 

ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ï 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ. 
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15 

ʚʘʪʴ ʜʝʥʴʛʠ ʰʫʣʝʨʩʪʚʦʤ ï ʟʘʥʷʪʠʝ ʚʝʩʴʤʘ ʨʠʩʢʦʚʘʥʥʦʝ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʦʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣ ʫʙʠʪ ʙʳʚʰʠʡ ʤʫʞ ʝʛʦ ʤʘʪʝʨʠ. ɼʞʝʨʦʣʘʤʦ ʞʝ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ, ʠʩʧʦʣʴʟʫʷ 

ʦʪʢʨʳʪʳʝ ʠʤ ʟʘʢʦʥʳ, ʫʧʨʘʚʣʷʶʱʠʝ ʩʘʤʠʤ ʩʣʫʯʘʝʤ, ʚʳʠʛʨʳʚʘʪʴ ʤʦʞʥʦ ʚʧʦʣʥʝ ʯʝʩʪʥʦ. 

ɺʪʦʨʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʦʪʢʨʳʪʘʷ ʂʘʨʜʘʥʦ, ï ʧʦʥʷʪʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ. ʂʦʤʧʣʝʢʩʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ ʚʠʜʘ 

a + ib , 

ʛʜʝ ʧʦʜ i ʧʦʥʠʤʘʝʪʩʷ ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʠʟ ʤʠʥʫʩ ʝʜʠʥʠʮʳ, 

i = ã ï1 , 

ʘ ʘ ʠ b ʩʫʪʴ ʦʙʳʯʥʳʝ ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ (ʪ.ʝ. ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

ʜʝʩʷʪʠʯʥʳʭ ʜʨʦʙʝʡ). ʉʝʛʦʜʥʷ ʤʳ ʥʘʟʳʚʘʝʤ ʯʠʩʣʦ ʘ ʚʝʱʝʩʪʚʝʥʥʦʡ ʯʘʩʪʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʘ + 

ib, ʘ ʯʠʩʣʦ b ï ʝʛʦ ʤʥʠʤʦʡ ʯʘʩʪʴʶ. ʅʘ ʵʪʠ ʩʪʨʘʥʥʳʝ ʯʠʩʣʘ ʂʘʨʜʘʥʦ ʥʘʪʢʥʫʣʩʷ, ʧʳʪʘʷʩʴ ʦʪʳʩʢʘʪʴ 

ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʦʙʱʝʛʦ ʢʫʙʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ. ʂʫʙʠʯʝʩʢʠʤʠ ʥʘʟʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʚʠʜʘ 

ɸʭ
3
 + Bʭ

2
 + ʉʭ + D = 0 , 

ʛʜʝ ɸ, ɺ, ʉ ʠ D ï ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʥʥʳʝ ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ, ʘ ʫʨʘʚʥʝʥʠʝ ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʭ. ɺ 1545 ʛʦʜʫ ʂʘʨʜʘʥʦ ʦʧʫʙʣʠʢʦʚʘʣ ʪʨʘʢʪʘʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çArs magnaè
12

, ʛʜʝ ʠ 

ʧʨʠʚʝʣ ʧʝʨʚʳʡ ʧʦʣʥʳʡ ʘʥʘʣʠʟ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʫʨʘʚʥʝʥʠʡ. 

ʉ ʧʫʙʣʠʢʘʮʠʝʡ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʩʚʷʟʘʥʘ ʧʨʝʥʝʧʨʠʷʪʥʝʡʰʘʷ ʠʩʪʦʨʠʷ. ɽʱʝ ʚ 1539 ʛʦʜʫ 

ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʅʠʢʦʣʦ ʌʦʥʪʘʥʘ, ʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ ʧʦ ʧʨʦʟʚʠʱʫ ʊʘʨʪʘʣʴʷ (ʯʪʦ ʚ ʧʝʨʝʚʦʜʝ ʩ 

ʠʪʘʣʴʷʥʩʢʦʛʦ ʦʟʥʘʯʘʝʪ çʟʘʠʢʘè), ʦʪʳʩʢʘʣ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ 

ʢʫʙʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. ʊʦʛʜʘ ʞʝ Kapʜʘʥʦ ʧʦʜʦʩʣʘʣ ʢ ʥʝʤʫ ʦʜʥʦʛʦ ʩʚʦʝʛʦ ʧʨʠʷʪʝʣʷ, ʯʪʦʙʳ ʪʦʪ 

ʚʳʚʝʜʘʣ ʫ ʊʘʨʪʘʣʴʠ, ʢʘʢ ʚʳʛʣʷʜʠʪ ʵʪʦ ʨʝʰʝʥʠʝ. ʊʘʨʪʘʣʴʷ, ʦʜʥʘʢʦ, ʥʝ ʧʦʞʝʣʘʣ ʦ ʥʝʤ ʛʦʚʦʨʠʪʴ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʂʘʨʜʘʥʦ ʟʘʩʝʣ ʟʘ ʨʘʙʦʪʫ ʠ ʚʩʢʦʨʝ ʦʙʥʘʨʫʞʠʣ ʠʩʢʦʤʦʝ ʨʝʰʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, 

ʦʧʫʙʣʠʢʦʚʘʚ ʨʝʟʫʣʴʪʘʪ ʚ 1540 ʛʦʜʫ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʇʨʘʢʪʠʯʝʩʢʘʷ ʘʨʠʬʤʝʪʠʢʘ ʠ ʧʨʦʩʪʳʝ 

ʠʟʤʝʨʝʥʠʷè. ɹʦʣʝʝ ʪʦʛʦ, ʂʘʨʜʘʥʦ ʫʜʘʣʦʩʴ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʩʚʦʝ ʨʝʰʝʥʠʝ ʥʘ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʩʣʫʯʘʠ; ʧʦʟʜʥʝʝ ʂʘʨʜʘʥʦ ʦʧʠʩʘʣ ʵʪʦʪ ʦʙʱʠʡ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʚ çArs magnaè. ɺ 

ʦʙʝʠʭ ʢʥʠʛʘʭ ʂʘʨʜʘʥʦ ʫʢʘʟʳʚʘʣ ʥʘ ʧʝʨʚʝʥʩʪʚʦ ʊʘʨʪʘʣʴʠ ʚ ʦʪʳʩʢʘʥʠʠ ʨʝʰʝʥʠʷ ʜʣʷ ʪʦʛʦ ʢʣʘʩʩʘ 

ʩʣʫʯʘʝʚ, ʛʜʝ ʵʪʦ ʨʝʰʝʥʠʝ ʧʨʠʤʝʥʠʤʦ, ʦʜʥʘʢʦ ʚ çArs magnaè ʦʥ ʜʦʧʫʩʪʠʣ ʦʰʠʙʢʫ, ʫʪʚʝʨʞʜʘʷ, ʯʪʦ 

ʊʘʨʪʘʣʴʷ ʜʘʣ ʝʤʫ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʧʫʙʣʠʢʘʮʠʶ. ʋʟʥʘʚ ʦʙ ʵʪʦʤ, ʊʘʨʪʘʣʴʷ ʧʨʠʰʝʣ ʚ ʷʨʦʩʪʴ ʠ ʟʘʷʚʠʣ, 

ʯʪʦ ʦʥ ʩʘʤ ʦʜʥʘʞʜʳ ʨʘʩʩʢʘʟʘʣ ʂʘʨʜʘʥʦ (ʙʫʜʫʯʠ ʫ ʥʝʛʦ ʚ ʜʦʤʝ ʧʦ ʢʘʢʦʤʫ-ʪʦ ʜʝʣʫ) ʦ ʩʚʦʝʤ 

ʨʝʰʝʥʠʠ, ʚʟʷʚ ʩ ʭʦʟʷʠʥʘ ʢʣʷʪʚʫ, ʯʪʦ ʪʦʪ ʥʠʢʦʤʫ ʠ ʥʠ ʧʨʠ ʢʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʵʪʦ ʨʝʰʝʥʠʝ ʥʝ 

ʦʪʢʨʦʝʪ. ʂʘʢ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʂʘʨʜʘʥʦ ʦʢʘʟʘʣʩʷ ʚ ʥʝʧʨʦʩʪʦʡ ʩʠʪʫʘʮʠʠ: ʧʫʙʣʠʢʫʷ ʩʚʦʝ ʨʝʰʝʥʠʝ, 

ʦʙʦʙʱʘʶʱʝʝ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ ʊʘʨʪʘʣʴʠ, ʦʥ ʪʝʤ ʩʘʤʳʤ ʥʝʠʟʙʝʞʥʦ ʨʘʩʢʨʳʚʘʣ çʪʘʡʥʫè 

ʵʪʦʛʦ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʚʳʭʦʜʦʤ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʙʳʣʦ ʙʳ ʧʦʣʥʦʝ ʟʘʤʘʣ-

ʯʠʚʘʥʠʝ ʫʞʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʝʢʨʘʱʝʥʠʝ ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ï ʠ ʚʨʷʜ ʣʠ ʂʘʨʜʘʥʦ ʧʦʰʝʣ ʙʳ ʥʘ ʪʘʢʦʝ. ʊʘʨʪʘʣʴʷ, ʦʜʥʘʢʦ, ʟʘʪʘʠʣ ʥʘ ʂʘʨʜʘʥʦ ʦʙʠʜʫ ʠ 

ʚʳʞʠʜʘʣ ʚʧʣʦʪʴ ʜʦ 1570 ʛʦʜʘ. ʀʤʝʥʥʦ ʪʦʛʜʘ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʪʝʤ, ʯʪʦ ʨʝʧʫʪʘʮʠʷ ʂʘʨʜʘʥʦ 

ʦʢʘʟʘʣʘʩʴ ʩʝʨʴʝʟʥʦ ʧʦʜʤʦʯʝʥʘ ʚ ʩʠʣʫ ʜʨʫʛʠʭ ʩʢʘʥʜʘʣʴʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʊʘʨʪʘʣʴʷ ʠ ʥʘʥʝʩ 

ʟʘʚʝʨʰʘʶʱʠʡ ʫʜʘʨ, ʧʨʠʚʝʜʰʠʡ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʫʥʠʞʝʥʠʶ ʠ ʩʤʝʨʪʠ ʂʘʨʜʘʥʦ. ɺ ʪʝʩʥʦʤ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʀʥʢʚʠʟʠʮʠʝʡ ʊʘʨʪʘʣʴʷ ʩʦʙʨʘʣ ʦʛʨʦʤʥʫʶ ʢʦʣʣʝʢʮʠʶ ʚʩʝʚʦʟʤʦʞʥʳʭ ʫʣʠʢ 

ʧʨʦʪʠʚ ʂʘʨʜʘʥʦ ʠ ʣʠʯʥʦ ʦʨʛʘʥʠʟʦʚʘʣ ʝʛʦ ʘʨʝʩʪ ʠ ʟʘʢʣʶʯʝʥʠʝ ʧʦʜ ʩʪʨʘʞʫ. ʆʩʚʦʙʦʜʠʣʠ ʂʘʨʜʘʥʦ 

ʪʦʣʴʢʦ ʚ 1571 ʛʦʜʫ, ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚ ʈʠʤ ʧʨʠʙʳʣ ʦʩʦʙʳʡ ʧʦʩʣʘʥʥʠʢ ʦʪ ʘʨʭʠʝʧʠʩʢʦʧʘ 

ʐʦʪʣʘʥʜʩʢʦʛʦ (ʢʦʪʦʨʦʛʦ, ʢʘʢ ʤʳ ʧʦʤʥʠʤ, ʂʘʨʜʘʥʦ ʚʳʣʝʯʠʣ ʦʪ ʘʩʪʤʳ) ʩ ʧʨʦʰʝʥʠʝʤ ʦʙ 

ʦʩʚʦʙʦʞʜʝʥʠʠ ʫʟʥʠʢʘ ï çʫʯʝʥʦʛʦ, ʧʝʢʫʱʝʛʦʩʷ ʣʠʰʴ ʦ ʩʦʭʨʘʥʝʥʠʠ ʠ ʠʩʮʝʣʝʥʠʠ ʪʝʣ, ʜʘʙʳ ʜʫʰʠ 

ɻʦʩʧʦʜʥʠ ʧʨʦʞʠʚʘʣʠ ʚ ʥʠʭ ʚʝʩʴ ʦʪʧʫʱʝʥʥʳʡ ʠʤ ʩʨʦʢè. 

ɺʳʰʝʫʧʦʤʷʥʫʪʳʝ çʩʢʘʥʜʘʣʴʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘè ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʫʜ ʥʘʜ 

ʩʪʘʨʰʠʤ ʩʳʥʦʤ ʂʘʨʜʘʥʦ, ɼʞʦʚʘʥʥʠ ɹʘʪʪʠʩʪʦʡ, ʧʦ ʦʙʚʠʥʝʥʠʶ ʚ ʫʙʠʡʩʪʚʝ. ʅʘ ʩʫʜʝ ɼʞʝʨʦʣʘʤʦ, 

ʨʠʩʢʥʫʚ ʩʚʦʝʡ ʨʝʧʫʪʘʮʠʝʡ, ʚʳʩʪʫʧʠʣ ʩ ʧʦʨʫʯʠʪʝʣʴʩʪʚʦʤ ʟʘ ʩʳʥʘ. ʕʪʦ ʥʝ ʧʨʠʥʝʩʣʦ ʠʤ ʦʙʦʠʤ 

ʥʠʯʝʛʦ ʭʦʨʦʰʝʛʦ, ʧʦʩʢʦʣʴʢʫ ɼʞʦʚʘʥʥʠ ʙʳʣ-ʪʘʢʠ ʚʠʥʦʚʝʥ ï ʦʥ ʫʙʠʣ ʞʝʥʫ (ʞʝʥʠʣʩʷ ʦʥ, ʚʧʨʦʯʝʤ, 

ʥʝ ʧʦ ʩʚʦʝʡ ʚʦʣʝ), ʧʳʪʘʷʩʴ ʧʨʠʢʨʳʪʴ ʝʱʝ ʦʜʥʦ ʩʦʚʝʨʰʝʥʥʦʝ ʠʤ ʞʝ ʫʙʠʡʩʪʚʦ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʫʙʠʡʩʪʚʦ ʞʝʥʳ ɼʞʦʚʘʥʥʠ ʩʦʚʝʨʰʠʣ ʧʦ ʥʘʫʱʝʥʠʶ ʠ ʧʨʠ ʩʦʜʝʡʩʪʚʠʠ ʩʚʦʝʛʦ ʤʣʘʜʰʝʛʦ ʙʨʘʪʘ 

ɸʣʴʜʦ (ʝʱʝ ʙʦʣʴʰʠʡ, ʢʘʢ ʚʳʷʩʥʷʝʪʩʷ, ʥʝʛʦʜʷʡ: ʪʦʛʜʘ ʞʝ ʦʥ ʧʨʝʜʘʣ ɼʞʦʚʘʥʥʠ, ʘ ʧʦʟʜʥʝʝ ʚʳʜʘʣ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʪʮʘ ʀʥʢʚʠʟʠʮʠʠ; ʥʘʛʨʘʜʦʡ ɸʣʴʜʦ ʩʪʘʣʦ ʥʘʟʥʘʯʝʥʠʝ ʝʛʦ ʧʘʣʘʯʦʤ ʀʥʢʚʠʟʠʮʠʠ ʚ 

ɹʦʣʦʥʴʝ). ʅʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʨʝʧʫʪʘʮʠʠ ʂʘʨʜʘʥʦ ʠ ʝʛʦ ʜʦʯʴ, ʢʦʪʦʨʘʷ ʫʤʝʨʣʘ ʦʪ 

ʩʠʬʠʣʠʩʘ, ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʙʣʘʛʦʜʘʨʷ ʝʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʧʨʦʩʪʠʪʫʮʠʠ. 

                                                      
12

 çɺʝʣʠʢʦʝ ʠʩʢʫʩʩʪʚʦè (ʣʘʪ.) ï ʇʨʠʤ. ʧʝʨʝʚ. 
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ʀʥʪʝʨʝʩʥʦʝ ʫʧʨʘʞʥʝʥʠʝ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ï ʧʦʧʳʪʘʪʴʩʷ ʧʦʥʷʪʴ, ʢʘʢ ʞʝ ʪʘʢ 

ʚʳʰʣʦ, ʯʪʦ ɼʞʝʨʦʣʘʤʦ ʂʘʨʜʘʥʦ, ʣʶʙʷʱʠʡ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʦʪʝʮ, ʧʨʝʜʘʥʥʳʡ ʞʝʥʝ ʠ ʜʝʪʷʤ, ʠ 

ʚʦʦʙʱʝ ʯʝʩʪʥʳʡ ʠ ʯʫʪʢʠʡ ʯʝʣʦʚʝʢ, ʥʝ ʣʠʰʝʥʥʳʡ ʚʳʩʦʢʠʭ ʫʩʪʨʝʤʣʝʥʠʡ, ʚʦʩʧʠʪʘʣ ʩʪʦʣʴ 

ʥʝʜʦʩʪʦʡʥʦʝ ʧʦʪʦʤʩʪʚʦ.
13

 ʅʝʩʦʤʥʝʥʥʦ, ʦʪ ʩʝʤʝʡʥʳʭ ʟʘʙʦʪ ʝʛʦ ʯʘʩʪʦ ʦʪʚʣʝʢʘʣʠ ʜʨʫʛʠʝ ʠʥʪʝʨʝʩʳ, 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠ ʪʨʝʙʫʶʱʠʝ ʥʝʤʘʣʦʛʦ ʚʨʝʤʝʥʠ. ʅʝʩʦʤʥʝʥʥʦ, ʝʛʦ ʙʦʣʝʝ ʯʝʤ ʛʦʜʠʯʥʦʝ (ʢʦʛʜʘ 

ʝʤʫ ʧʨʠʰʣʦʩʴ ʝʭʘʪʴ ʚ ʐʦʪʣʘʥʜʠʶ ʜʣʷ ʣʝʯʝʥʠʷ ʘʨʭʠʝʧʠʩʢʦʧʘ, ʭʦʪʷ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʨʝʯʴ ʰʣʘ ʣʠʰʴ ʦ ʚʩʪʨʝʯʝ ʚ ʇʘʨʠʞʝ) ʦʪʩʫʪʩʪʚʠʝ ʜʦʤʘ ʧʦʩʣʝ ʩʤʝʨʪʠ ʞʝʥʳ ʦʯʝʥʴ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʜʝʪʷʭ. ʅʝʩʦʤʥʝʥʥʦ ʪʘʢʞʝ, ʯʪʦ ʚ ʩʤʝʨʪʠ ʞʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʦʚʠʥʥʘ ʫʙʝʞʜʝʥʥʦʩʪʴ Kapʜʘʥʦ ʚ ʪʦʤ, ʯʪʦ ʝʤʫ ʩʘʤʦʤʫ ʟʚʝʟʜʳ ʧʨʝʜʩʢʘʟʘʣʠ ʩʤʝʨʪʴ ʚ 1546 ʛoʜʫ,  ï 

ʯʝʤ ʙʣʠʞʝ ʢ ʵʪʦʤʫ ʩʨʦʢʫ, ʪʝʤ ʙʦʣʴʰʝ ʧʦʛʨʫʞʘʣʩʷ ʂʘʨʜʘʥʦ ʚ ʣʠʭʦʨʘʜʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʟʘʧʠʩʴ ʝʱʝ ʥʝ ʟʘʧʠʩʘʥʥʦʛʦ, ʩʦʚʝʨʰʝʥʥʦ ʧʦʟʘʙʳʚ ʥʝ ʪʦʣʴʢʦ ʦ ʜʝʪʷʭ, ʥʦ ʠ ʦ ʞʝʥʝ, ʯʪʦ ʠ ʩʚʝʣʦ ʝʝ (ʘ 

ʥʝ ʝʛʦ) ʚ ʤʦʛʠʣʫ ʢ ʢʦʥʮʫ ʪʦʛʦ ʩʘʤʦʛʦ ʛʦʜʘ. 

ʉʝʛʦʜʥʷ ʂʘʨʜʘʥʦ ʠʟʚʝʩʪʝʥ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, ʯʝʤ ʦʥ ʪʦʛʦ ʟʘʩʣʫʞʠʚʘʝʪ, ʠ ʠʩʪʦʢʠ ʵʪʦʛʦ 

ʟʘʙʚʝʥʠʷ, ʢʘʢ ʷ ʧʦʜʦʟʨʝʚʘʶ, ʢʨʦʶʪʩʷ ʚ ʝʛʦ ʟʣʦʩʯʘʩʪʥʦʡ ʩʫʜʴʙʝ ʠ ʙʝʟʥʘʜʝʞʥʦ ʟʘʧʷʪʥʘʥʥʦʡ 

(ʩʦʚʤʝʩʪʥʳʤʠ ʩʪʘʨʘʥʠʷʤʠ ʝʛʦ ʜʝʪʝʡ, ʀʥʢʚʠʟʠʮʠʠ ʠ ï ʚ ʦʩʦʙʝʥʥʦʩʪʠ ï Tapʪaʣʴʠ) ʨʝʧʫʪʘʮʠʠ. ɺ 

ʤʦʝʡ ʞʝ ʣʠʯʥʦʡ çʪʘʙʝʣʠ ʦ ʨʘʥʛʘʭè ʦʥ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʚʝʣʠʯʘʡʰʠʤ ʬʠʛʫʨʘʤ ʵʧʦʭʠ 

ɺʦʟʨʦʞʜʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ɼʞʝʨʦʣʘʤʦ ʨʦʩ ʚ ʙʝʜʥʦʩʪʠ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʣʠʯʥʦʩʪʠ 

ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʘ ʮʘʨʠʚʰʘʷ ʚ ʜʦʤʝ ʘʪʤʦʩʬʝʨʘ ʩʪʨʝʤʣʝʥʠʷ ʢ ʟʥʘʥʠʷʤ. ɽʛʦ ʦʪʝʮ, 

ʌʘʮʠʦ ʂʘʨʜʘʥʦ, ʙʳʣ ʫʚʣʝʯʝʥ ʛʝʦʤʝʪʨʠʝʡ; ɼʞʝʨʦʣʘʤʦ ʚʩʧʦʤʠʥʘʣ, ʢʘʢ ʦʜʥʘʞʜʳ, ʢʦʛʜʘ ʦʥ ʙʳʣ ʝʱʝ 

ʨʝʙʝʥʢʦʤ, ʦʪʝʮ ʚʟʷʣ ʝʛʦ ʩ ʩʦʙʦʡ ʚ ʛʦʩʪʠ ʢ ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ ʠ ʢʘʢ ʚʟʨʦʩʣʳʝ ʟʘʩʠʜʝʣʠʩʴ ʟʘ 

ʧʦʣʥʦʯʴ, ʦʙʩʫʞʜʘʷ ʢʘʢʠʝ-ʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʂʘʨʜʘʥʦ ʨʘʥʥʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʊʘʨʪʘʣʴʠ ʠ ʥʝʢʦʨʨʝʢʪʥʦʛʦ, 

ʤʷʛʢʦ ʛʦʚʦʨʷ, ʫʪʚʝʨʞʜʝʥʠʷ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʵʪʫ ʧʫʙʣʠʢʘʮʠʶ ʨʘʟʨʝʰʠʣ, ʪʦ, ʜʫʤʘʶ, ʙʦʣʴʰʝʛʦ 

ʫʚʘʞʝʥʠʷ ʚʩʸ ʞʝ ʟʘʩʣʫʞʠʚʘʝʪ ʞʝʣʘʥʠʝ ʩʜʝʣʘʪʴ ʩʚʦʝ ʦʪʢʨʳʪʠʝ ʜʦʩʪʦʷʥʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, 

ʥʝʞʝʣʠ ʩʪʨʝʤʣʝʥʠʝ ʫʪʘʠʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ. ʈʘʟʫʤʝʝʪʩʷ, ʊʘʨʪʘʣʴʶ ʪʦʞʝ ʤʦʞʥʦ ʧʦʥʷʪʴ ï ʦʪ 

ʩʦʭʨʘʥʝʥʠʷ ʦʪʢʨʳʪʠʡ ʚ ʪʘʡʥʝ ʟʘʚʠʩʝʣ, ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ, ʝʛʦ ʜʦʩʪʘʪʦʢ (ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫʯʝʩʪʴ, 

ʯʪʦ ʊʘʨʪʘʣʴʷ ʷʚʣʷʣʩʷ ʟʘʚʩʝʛʜʘʪʘʝʤ ʧʫʙʣʠʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʦʩʪʷʟʘʥʠʡ), ʦʜʥʘʢʦ ʠʤʝʥʥʦ 

ʪʨʘʢʪʘʪ ʂʘʨʜʘʥʦ, ʚʢʣʶʯʘʶʱʠʡ ʨʝʰʝʥʠʝ ʊʘʨʪʘʣʴʠ ʚ ʢʘʯʝʩʪʚʝ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʦʢʘʟʘʣ ʩʝʨʴʝʟʥʦʝ ʠ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʫʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʨʘʟ ʫʞ ʤʳ ʟʘʪʨʦʥʫʣʠ 

ʚʦʧʨʦʩ ʧʝʨʚʝʥʩʪʚʘ, ʪʦ ʦʥʦ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʧʨʠʥʘʜʣʝʞʠʪ ʠ ʚʦʚʩʝ ʪʨʝʪʴʝʤʫ ʫʯʝʥʦʤʫ ï ʉʮʠʧʠʦʥʝ 

ʜʝʣʴ ʌʝʨʨʦ, ʧʨʝʧʦʜʘʚʘʚʰʝʤʫ ʚ ɹʦʣʦʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚʧʣʦʪʴ ʜʦ ʩʚʦʝʡ ʩʤʝʨʪʠ ʚ 1526 ʛʦʜʫ. ɺʦ 

ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʚ ʟʘʧʠʩʷʭ ʜʝʣʴ ʌʝʨʨʦ ʠʤʝʝʪʩʷ ʪʦ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʜʥʝʝ ʟʘʥʦʚʦ ʦʪʢʨʳʣ 

ʊʘʨʪʘʣʴʷ, ʭʦʪʷ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʧʦʥʠʤʘʣ ʣʠ ʜʝʣʴ ʌʝʨʨʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʵʪʦ ʨʝʰʝʥʠʝ ʤʦʞʥʦ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʣʫʯʘʝʚ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʂʘʨʜʘʥʦ ʚ çArs magnaè; ʦʪʩʫʪʩʪʚʫʶʪ 

ʪʘʢʞʝ ʢʘʢʠʝ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʜʝʣʴ ʌʝʨʨʦ ʜʦʙʨʘʣʩʷ ʜʦ ʢʦʥʮʝʧʮʠʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʚ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ ʚʢʣʘʜʘ ʂʘʨʜʘʥʦ, ʨʘʩʩʤʦʪ-

ʨʠʤ ʨʝʰʝʥʠʝ ʢʫʙʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʧʦʜʩʪʘʥʦʚʢʦʡ ʭ Ÿ ʭ + ʘ, 

ʥʝʪʨʫʜʥʦ ʩʚʝʩʪʠ ʦʙʱʝʝ ʢʫʙʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʢ ʚʠʜʫ 

ʭ
3
 = ʨʭ + q, 

ʛʜʝ ʨ ʠ q ï ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ. ʉ ʪʘʢʦʡ ʧʦʜʩʪʘʥʦʚʢʦʡ ʤʘʪʝʤʘʪʠʢʠ XVI ʚʝʢʘ ʙʳʣʠ ʧʨʝʢʨʘʩʥʦ 

ʟʥʘʢʦʤʳ. ʆʜʥʘʢʦ ʝʩʣʠ ʚʩʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʤʳ ʩʝʛʦʜʥʷ ʥʘʟʳʚʘʝʤ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʤʠ, ʚ ʪʝ ʚʨʝʤʝʥʘ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʩʯʠʪʘʣʠ çʥʘʩʪʦʷʱʠʤʠè ʯʠʩʣʘʤʠ, ʪʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʷʚʣʝʥʠʷ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʫʨʘʚʥʝʥʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʧʦʣʫʯʘʝʤʳʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʫʨʘʚʥʝʥʠʷ ʠʤʝʣʠ ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ ʚʠʜ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʢʘ ʧʨʠ ʨ ʠ q (ʥʘʧʨʠʤʝʨ, ʭ
3
 

+ ʨ'ʭ = q ʠʣʠ ʭ
3
 + q' = ʨʭ). ʏʪʦʙʳ ʥʝ ʫʩʣʦʞʥʷʪʴ ʨʘʩʩʫʞʜʝʥʠʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʷ ʙʫʜʫ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʟʘʧʠʩʠ. 

ʈʝʰʝʥʠʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʛʦ ʢʫʙʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʛʨʘʬʠʯʝʩʢʠ. ɼʣʷ 

ʵʪʦʛʦ ʧʦʩʪʨʦʠʤ ʢʨʠʚʳʝ ʫ = ʭ
3
 ʠ ʫ = ʨʭ + q ʠ ʦʪʤʝʪʠʤ ʪʦʯʢʠ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ. ʂʦʦʨʜʠʥʘʪʳ ʭ ʵʪʠʭ 

ʪʦʯʝʢ ʠ ʙʫʜʫʪ ʠʩʢʦʤʳʤʠ ʨʝʰʝʥʠʷʤʠ ʫʨʘʚʥʝʥʠʷ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʨʠʩ. 5.9: ʬʫʥʢʮʠʷ ʫ = ʭ
3
 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʢʨʠʚʦʡ, ʘ ʜʣʷ ʧʨʷʤʦʡ ʫ = ʨʭ + q ʧʦʢʘʟʘʥʳ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ. 

(ʄʥʝ ʥʝʠʟʚʝʩʪʥʦ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠ ʂʘʨʜʘʥʦ ʠʣʠ ʊʘʨʪʘʣʴʷ ʪʘʢʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʭʦʪʷ 

ʵʪʦ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ. ɿʜʝʩʴ ʷ ʠʩʧʦʣʴʟʫʶ ʝʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʟ-

                                                      
13

 ɺ.ʕ.: ʅʫ, ʨʘʟ ʦʥ ʙʳʣ ʘʟʘʨʪʥʳʤ ʠʛʨʦʢʦʤ, ʪʦ ʥʝ ʙʳʣ ʥʠʢʘʢʠʤ çʢʥʠʞʥʳʤ ʯʝʨʚʝʤè; ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʦʥ 

ʙʳʣ ʭʦʣʝʨʠʢʦʤ, ʠ ʚʩʸ ʝʛʦ ʦʢʨʫʞʝʥʠʝ ʭʦʣʝʨʠʯʥʦ. ʉʘʤ ï ʚʥʝʙʨʘʯʥʳʡ ʨʝʙʝʥʦʢ; ʦʪʯʠʤ ʫʙʠʪ ʟʘ ʰʫʣʝʨʩʪʚʦ... 

ʅʫ, ʠ ʭʦʣʝʨʠʯʥʦʩʪʴ ʜʝʪʝʡ ʧʨʦʷʚʣʷʣʘʩʴ. 
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ʣʠʯʥʳʭ ʚʦʟʤʦʞʥʳʭ ʩʣʫʯʘʝʚ.) ʊʝ ʩʣʫʯʘʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʛʦʜʠʣʦʩʴ ʨʝʰʝʥʠʝ ʊʘʨʪʘʣʴʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʚ ʥʘʰʠʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʧʨʷʤʳʤ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ (ʠʣʠ ʥʫʣʝʚʳʤ) ʨ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʨʷʤʘʷ 

çʦʧʫʩʢʘʝʪʩʷè ʩʣʝʚʘ ʥʘʧʨʘʚʦ, ʪʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ï ʧʨʷʤʘʷ ʈ ʥʘ ʨʠʩ. 5.9. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʥʘ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʠ ʢʨʠʚʦʡ, ʪ.ʝ. ʢʫʙʠʯʝʩʢʦʝ 

ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʣʠʰʴ ʦʜʥʦ ʨʝʰʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʤʳ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʨʝʰʝʥʠʝ 

ʊʘʨʪʘʣʴʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 
ʛʜʝ 

 
ʏʝʨʝʟ ʨ' ʤʳ ʟʜʝʩʴ ʦʙʦʟʥʘʯʘʝʤ p; ʩʜʝʣʘʥʦ ʵʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʩʝ ʚʭʦʜʷʱʠʝ ʚ ʚʳʨʘʞʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʦʩʪʘʚʘʣʠʩʴ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʤʠ (ʯʠʩʣʦ q ʪʘʢʞʝ ʚʳʙʠʨʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ). 

 

 
ʈʠʩ. 5.9. ʈʝʰʝʥʠʷ ʢʫʙʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʭ

3
 = ʨʭ + q ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 

ʛʨʘʬʠʯʝʩʢʠ ʚ ʚʠʜʝ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ y = ʨʭ + q ʠ ʢʫʙʠʯʝʩʢʦʡ 

ʢʨʠʚʦʡ ʫ = ʭ
3
. 

 

ʆʙʦʙʱʝʥʠʝ ʂʘʨʜʘʥʦ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʫʯʠʪʳʚʘʝʪ ʪʘʢʞʝ ʩʣʫʯʘʠ ʨ > 0 ʠ ʧʦʟʚʦʣʷʝʪ ʟʘʧʠʩʘʪʴ 

ʨʝʰʝʥʠʷ ʜʣʷ ʵʪʠʭ ʩʣʫʯʘʝʚ (ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʨ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ q; ʚʧʨʦʯʝʤ, ʟʥʘʢ ʧʨʠ q ʧʦʛʦʜʳ 

ʥʝ ʜʝʣʘʝʪ). ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʷʤʳʝ çʧʦʜʥʠʤʘʶʪʩʷè ʩʣʝʚʘ ʥʘʧʨʘʚʦ (ʦʙʦʟʥʘʯʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 

ʙʫʢʚʘʤʠ Q ʠ R). ʄʳ ʚʠʜʠʤ, ʯʪʦ ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʟʘʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʨ (ʪ.ʝ. ʧʨʠ ʟʘʜʘʥʥʦʤ ʫʛʣʝ 

ʥʘʢʣʦʥʘ) ʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ (ʪ.ʝ. ʪʘʢʦʤ, ʯʪʦʙʳ ʧʨʷʤʘʷ ʧʝʨʝʩʝʢʘʣʘ ʦʩʴ ʫ ʚ ʪʦʯʢʝ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʦʡ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦ) q' (ʠʥʘʯʝ ʛʦʚʦʨʷ, ïq) ʩʥʦʚʘ ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦ-ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ. 

ɺʳʨʘʞʝʥʠʝ Kapʜʘʥʦ ʜʣʷ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʠʤʝʝʪ ʚʠʜ (ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʷʭ) 
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ɺʦʦʨʫʞʠʚʰʠʩʴ ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʞʝ ʢʦʥʮʝʧʮʠʝʡ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʯʠʩʣʘ (ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʫʙʠʯʝʩʢʠʡ ʢʦʨʝʥʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʨʘʚʝʥ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʤʫ ʢʫʙʠʯʝʩʢʦʤʫ ʢʦʨʥʶ ʪʦʛʦ ʞʝ, ʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ), ʤʳ ʣʝʛʢʦ ʫʙʝʞʜʘʝʤʩʷ, ʯʪʦ 

ʚʳʨʘʞʝʥʠʝ ʂʘʨʜʘʥʦ, ʚ ʩʫʱʥʦʩʪʠ, ʠʜʝʥʪʠʯʥʦ ʚʳʨʘʞʝʥʠʶ ʊʘʨʪʘʣʴʠ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʂʘʨʜʘʥʦ ʚ 

ʪʦʤ ʞʝ, ʢʘʟʘʣʦʩʴ ʙʳ, ʚʳʨʘʞʝʥʠʠ ʧʦʷʚʣʷʝʪʩʷ ʥʝʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ. ʊʝʧʝʨʴ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ 

ʤʘʣʦʤ q' ʧʨʷʤʘʷ ʤʦʞʝʪ ʧʝʨʝʩʝʯʴ ʢʨʠʚʫʶ ʚ ʪʨʝʭ ʪʦʯʢʘʭ, ʪ.ʝ. ʫ ʠʩʭʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʦʢʘʞʝʪʩʷ ʪʨʠ 

ʨʝʰʝʥʠʷ (ʧʨʠ ʨ > 0 ʜʚʘ ʠʟ ʥʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳ). ʉʣʫʯʘʡ ʵʪʦʪ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ casus irreducibilis
14

  

ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ (İ q')
2
 < (ӎ p)

3
; ʥʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ w ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠ ʵʪʦʤ ʢʚʘʜʨʘʪʥʳʤ 

ʢʦʨʥʝʤ ʠʟ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʯʠʩʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʘ İ q' + w ʠ İ q' ï w ʧʦʜ ʟʥʘʢʦʤ 

ʢʫʙʠʯʝʩʢʦʛʦ ʢʦʨʥʷ ʚ ʚʳʨʘʞʝʥʠʠ ʂʘʨʜʘʥʦ ʷʚʣʷʶʪʩʷ ʥʝ ʯʝʤ ʠʥʳʤ, ʢʘʢ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ; 

ʩʫʤʤʘ ʞʝ ʵʪʠʭ ʜʚʫʭ ʢʫʙʠʯʝʩʢʠʭ ʢʦʨʥʝʡ, ʝʩʣʠ ʤʳ ʭʦʪʠʤ ʧʦʣʫʯʠʪʴ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ, ʜʦʣʞʥʘ 

ʙʳʪʴ ʚʝʱʝʩʪʚʝʥʥʳʤ ʯʠʩʣʦʤ. 

ʕʪʦ ʪʘʠʥʩʪʚʝʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʝ ʠʟʙʝʞʘʣʦ ʚʥʠʤʘʥʠʷ ʂʘʨʜʘʥʦ, ʠ ʧʦʟʜʥʝʝ ʚ çArs magnaè 

ʦʥ ʦʪʜʝʣʴʥʦ ʦʙʨʘʪʠʣʩʷ ʢ ʚʦʧʨʦʩʫ, ʧʦʩʪʘʚʣʝʥʥʦʤʫ ʧʦʷʚʣʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʚ ʨʝʰʝʥʠʠ 

ʫʨʘʚʥʝʥʠʷ, ʥʘ ʧʨʠʤʝʨʝ ʟʘʜʘʯʠ ʦʙ ʦʪʳʩʢʘʥʠʠ ʜʚʫʭ ʯʠʩʝʣ, ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʚʥʦ 40, ʘ ʩʫʤʤʘ 

ʨʘʚʥʘ 10. ʕʪʫ ʟʘʜʘʯʫ ʦʥ ʨʝʰʠʣ (ʧʨʠʯʝʤ ʨʝʰʠʣ ʧʨʘʚʠʣʴʥʦ), ʧʦʣʫʯʠʚ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʪʘ ʜʚʘ 

ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʣʘ: 

5 + ãï15 

ʠ 

5 ï ãï15 . 

ɺ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʟʘʜʘʯʘ ʩʚʦ-

ʜʠʪʩʷ ʢ ʦʪʳʩʢʘʥʠʶ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ 

ʢʨʠʚʦʡ ʭʫ = 40 ʠ ʧʨʷʤʦʡ ʭ + ʫ = 10 (ʩʤ. ʨʠʩ. 

5.10). ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ 

ʨʠʩʫʥʢʝ ʢʨʠʚʘʷ ʠ ʧʨʷʤʘʷ ʥʠʛʜʝ ʥʝ ʧʝʨʝʩʝʢʘ-

ʶʪʩʷ (ʚ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʣʘʭ), ʯʪʦ ʚʧʦʣʥʝ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʜʣʷ ʟʘʧʠʩʠ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ 

ʯʠʩʣʘ. ʂʘʨʜʘʥʦ ʵʪʠ ʥʦʚʳʝ ʯʠʩʣʘ ʚ ʚʦʩʪʦʨʛ 

ʦʪʥʶʜʴ ʥʝ ʧʨʠʚʦʜʠʣʠ; ʦʥ ʞʘʣʦʚʘʣʩʷ, ʯʪʦ 

ʨʘʙʦʪʘ ʩ ʥʠʤʠ çʤʫʯʠʪʝʣʴʥʘ ʜʣʷ ʨʘʟʫʤʘè. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʟʫʯʘʷ ʢʫʙʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ, 

ʦʥ ʚʳʥʫʞʜʝʥ ʙʳʣ ʧʨʠʟʥʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʘʢʠʭ ʯʠʩʝʣ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʣʘʭ ʧʨʠ ʟʘʧʠʩʠ ʨʝʰʝʥʠʷ 

ʢʫʙʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ (ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʛʨʘʬʠʯʝʩʢʠ ʥʘ ʨʠʩ. 5.9) ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʠʯʠ-

ʥʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʟʘʛʘʜʦʯʥʳʤʠ, 

ʥʝʞʝʣʠ ʧʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʯʠʩʝʣ ʚ ʟʘʜʘʯʝ, 

ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩ. 5.10 (ʟʘʜʘʯʘ ʵʪʘ, ʚ ʩʫʱʥʦʩʪʠ, ʵʢʚʠʚʘʣʝʥʪʥʘ ʟʘʜʘʯʝ ʦʪʳʩʢʘʥʠʷ ʢʦʨʥʝʡ 

ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʭ
2
 ï 10x + 40 = 0). ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʙʝʟ 

ʧʨʠʚʣʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʟʘʜʘʯʘ ʥʝ ʠʤʝʝʪ ʨʝʰʝʥʠʷ ʚʦʚʩʝ, ʠ ʥʠʯʪʦ ʥʝ ʤʝʰʘʝʪ ʥʘʤ 

ʦʙʲʷʚʠʪʴ ʚʚʝʜʝʥʠʝ ʪʘʢʠʭ ʯʠʩʝʣ ʙʝʟʦʩʥʦʚʘʪʝʣʴʥʦʡ ʚʳʜʫʤʢʦʡ, ʟʘʪʝʷʥʥʦʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʘʜʠ 

ʪʦʛʦ, ʯʪʦʙʳ ʩʥʘʙʜʠʪʴ ʭʦʪʴ ʢʘʢʠʤ-ʪʦ çʨʝʰʝʥʠʝʤè ʫʨʘʚʥʝʥʠʝ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʝʰʝʥʠʡ ʥʝ 

ʠʤʝʶʱʝʝ. ʕʪʘ ʧʦʟʠʮʠʷ, ʦʜʥʘʢʦ, ʥʝ ʦʙʲʷʩʥʷʝʪ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʫʯʘʝ ʢʫʙʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ɿʜʝʩʴ (casus irreducibilis ʠʣʠ ʧʨʷʤʘʷ R ʥʘ ʨʠʩ. 5.9) ʫʨʘʚʥʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʝʪ ʪʨʠ 

                                                      
14

 ʅʝʧʨʠʚʦʜʠʤʳʡ ʩʣʫʯʘʡ (ʣʘʪ.). ï ʇʨʠʤ. ʧʝʨʝʚ. 

 
ʈʠʩ. 5.10. ɿʘʜʘʯʘ ʂʘʨʜʘʥʦ ʦʙ ʦʪʳʩʢʘʥʠʠ ʜʚʫʭ ʯʠʩʝʣ, 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʚʥʦ 40, ʘ ʩʫʤʤʘ ʨʘʚʥʘ 10, 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʬʠʯʝʩʢʠ ʢʘʢ ʦʪʳʩʢʘʥʠʝ 

ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʠʚʦʡ ʭʫ = 40 ʠ ʧʨʷʤʦʡ ʭ + ʫ = 10. 

ʇʨʠ ʵʪʦʤ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʚ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʯʠʩʣʘʭ ʵʪʘ ʟʘʜʘʯʘ ʨʝʰʝʥʠʷ ʥʝ ʠʤʝʝʪ. 
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ʚʝʱʝʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʷ, ʦʪʨʠʮʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ, ʦʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʚʳʨʘʟʠʪʴ ʣʶʙʦʝ ʠʟ ʵʪʠʭ ʨʝʰʝʥʠʡ ʜʘʞʝ ʚ ʠʨʨʘʮʠʦʥʘʣʴʥʳʭ ʯʠʩʣʘʭ (ʪ.ʝ. ʚ ʢʚʘʜʨʘʪʥʳʭ ʠ ʢʫʙʠʯʝʩʢʠʭ 

ʢʦʨʥʷʭ, ʢʘʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ), ʥʘʤ ʧʨʠʭʦʜʠʪʩʷ ʟʘʙʠʨʘʪʴʩʷ ʚ ʪʘʠʥʩʪʚʝʥʥʳʝ ʜʝʙʨʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʯʠʩʝʣ, ʭʦʪʷ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʤʠʨʫ ʯʠʩʝʣ ʚʝʱʝʩʪʚʝʥʥʳʭ. 

ʇʦʭʦʞʝ, ʯʪʦ ʜʦ ʂʘʨʜʘʥʦ ʥʠʢʪʦ ʚ ʵʪʠ ʪʘʠʥʩʪʚʝʥʥʳʝ ʜʝʙʨʠ ʥʝ ʫʛʣʫʙʣʷʣʩʷ ʠ ʥʝ ʟʘʜʫʤʳʚʘʣʩʷ 

ʥʘʜ ʪʝʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟ ʥʠʭ çʧʨʦʠʟʨʘʩʪʘʝʪè ʥʘʰ ʩʦʙʩʪʚʝʥʥʳʡ çʚʝʱʝʩʪʚʝʥʥʳʡè ʤʠʨ. (ʉʥʘʨʫʞʠ 

ʟʘʛʣʷʜʳʚʘʣʠ ï ʥʘʧʨʠʤʝʨ, ɻepoʥ ɸʣʝʢʩʘʥʜʨʠʡʩʢʠʡ ʠ ɼʠʦʬʘʥʪ ɸʣʝʢʩʘʥʜʨʠʡʩʢʠʡ ʚ ʧʝʨʚʦʤ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʪʨʝʪʴʝʤ ʚʝʢʘʭ ʥʘʰʝʡ ʵʨʳ, ʩʫʜʷ ʧʦ ʥʝʢʦʪʦʨʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤ, ʨʘʟʤʳʰʣʷʣʠ ʥʘʜ 

ʠʜʝʝʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʫ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʯʝʛʦ-ʪʦ ʚʨʦʜʝ çʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷè
15
, ʦʜʥʘʢʦ ʥʠ 

ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʥʘʙʨʘʣʩʷ ʭʨʘʙʨʦʩʪʠ ʦʙʲʝʜʠʥʠʪʴ ʪʘʢʠʝ çʯʠʩʣʘè ʩ ʯʠʩʣʘʤʠ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʠ 

ʧʨʠʡʪʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢ ʧʦʥʷʪʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ; ʥʝ ʨʘʟʛʣʷʜʝʣʠ ʦʥʠ ʠ ʛʣʫʙʠʥʥʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʩʚʦʠʤʠ çʧʩʝʚʜʦʯʠʩʣʘʤʠè ʠ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʫʨʘʚʥʝʥʠʡ.) ɺʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ 

ʫʜʠʚʠʪʝʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʚ ʦʜʥʦʤ ʯʝʣʦʚʝʢʝ ʜʚʫʭ ʣʠʯʥʦʩʪʝʡ ï ʤʠʩʪʠʢʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦ ʤʳʩʣʷʱʝʛʦ 

ʫʯʝʥʦʛʦ ï ʧʦʟʚʦʣʠʣʦ ʂʘʨʜʘʥʦ ʫʣʦʚʠʪʴ ʵʪʠ ʧʝʨʚʳʝ ʧʨʦʙʣʝʩʢʠ ʪʦʛʦ, ʯʪʦ ʨʘʟʚʠʣʦʩʴ ʧʦʟʜʥʝʝ ʚ ʦʜʥʫ 

ʠʟ ʤʦʱʥʝʡʰʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʙʣʘʛʦʜʘʨʷ ʪʨʫʜʘʤ ɹʦʤʙʝʣʣʠ, 

ʂʦʫʪʩʘ, ʕʡʣʝʨʘ, ɺʝʩʩʝʣʷ, ɸʨʛʘʥʜʘ,
16

 ɻaycca, ʂʦʰʠ, ɺʝʡʝʨʰʪʨʘʩʩʘ, ʈʠʤʘʥʘ, ʃʝʚʠ, ʃʴʶʠ ʠ ʤʥʦʛʠʭ 

ʜʨʫʛʠʭ, ʪʝʦʨʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʨʘʟʨʦʩʣʘʩʴ ʚʛʣʫʙʴ ʠ ʚʰʠʨʴ ʠ ʟʘʥʠʤʘʝʪ ʩʝʛʦʜʥʷ ʟʘʩʣʫʞʝʥʥʦʝ 

ʤʝʩʪʦ ʩʨʝʜʠ ʥʘʠʙʦʣʝʝ ʠʟʷʱʥʳʭ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦ ʧʨʠʤʝʥʠʤʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʆʜʥʘʢʦ ʣʠʰʴ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚ ʧʝʨʚʦʡ ʯʝʪʚʝʨʪʠ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʤʳ ʦʩʦʟʥʘʣʠ, 

ʢʘʢʫʶ ʩʪʨʘʥʥʫʶ ʠ ʚʩʝʧʨʦʥʠʟʳʚʘʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ʚ ʩʘʤ·ʡ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʦʡ ʩʪʨʫʢʪʫʨʝ ʪʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ, ʚ ʢʦʪʦʨʦʤ ʤʳ ʞʠʚʝʤ, ï ʥʝ ʟʥʘʣʠ ʤʳ ʧʨʝʞʜʝ ʠ ʦ ʪʦʤ, 

ʥʘʩʢʦʣʴʢʦ ʪʝʩʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ ʠ ʚʝʨʦʷʪʥʦʩʪʷʤʠ.
17

 ɼʘʞʝ ʫ ʂʘʨʜʘʥʦ ʥʝ 

ʚʦʟʥʠʢʣʦ (ʜʘ ʠ ʥʝ ʤʦʛʣʦ ʚʦʟʥʠʢʥʫʪʴ) ʥʠ ʤʘʣʝʡʰʝʛʦ ʧʦʜʦʟʨʝʥʠʷ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʠʥʩʪʚʝʥʥʦʡ 

ʛʣʫʙʠʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʜʚʫʤʷ ʚʝʣʠʯʘʡʰʠʤʠ ʝʛʦ ʚʢʣʘʜʘʤʠ ʚ ʤʘʪʝʤʘʪʠʢʫ ï ʩʚʷʟʠ, ʢʦʪʦʨʘʷ 

ʦʙʨʘʟʫʝʪ ʩʘʤʳʡ ʬʫʥʜʘʤʝʥʪ ʤʘʪʝʨʠʘʣʴʥʦʡ ɺʩʝʣʝʥʥʦʡ ʥʘ ʪʦʥʯʘʡʰʝʤ ʠʟ ʝʝ ʫʨʦʚʥʝʡ. 

 

Ä5.6. ʆʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ 

ʏʪʦ ʞʝ ʵʪʦ ʟʘ ʩʚʷʟʴ? ʏʪʦ ʦʙʲʝʜʠʥʷʝʪ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ʠ ʪʝʦʨʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʠʤʝʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʦʩʧʦʨʠʤʦ ʧʨʝʚʦʩʭʦʜʥʦʝ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʪʦʥʯʘʡʰʠʭ ʚʥʫʪʨʝʥʥʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʥʘʰʝʛʦ ʤʠʨʘ? ɻʨʫʙʦ ʛʦʚʦʨʷ, ʟʘʢʦʥʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚʳ ʥʘ ʦʯʝʥʴ ʪʦʥʢʦʤ 

ʧʦʜʫʨʦʚʥʝ ʬʝʥʦʤʝʥʦʚ, ʪʦʛʜʘ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʠ ʠʛʨʘʶʪ ʩʚʦʶ ʨʦʣʴ ʥʘ ʫʟʢʦʤ ʤʦʩʪʠʢʝ, ʯʪʦ ʩʦʝʜʠʥʷʝʪ 

ʪʦʪ ʪʦʥʢʠʡ ʧʦʜʫʨʦʚʝʥʴ ʩ ʭʦʨʦʰʦ ʟʥʘʢʦʤʳʤ ʥʘʤ ʫʨʦʚʥʝʤ ʦʙʳʜʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ï ʦʪ ʪʘʢʦʛʦ 

çʦʙʲʷʩʥʝʥʠʷè, ʨʘʟʫʤʝʝʪʩʷ, ʧʨʦʢʫ ʥʝʤʥʦʛʦ; ʜʣʷ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʨʝʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʥʘʤ 

ʧʦʥʘʜʦʙʠʪʩʷ ʥʝʯʪʦ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʣʷ ʥʘʯʘʣʘ ʨʦʣʴ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ. ɺ ʩʠʣʫ ʩʘʤʦʛʦ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʦʯʝʥʴ 

ʩʣʦʞʥʦ ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʅʘʠʙʦʣʴʰʘʷ ʩʣʦʞʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʤ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʧʨʦʩʪʦ ʥʝʪ ʤʝʩʪʘ ʥʘ ʫʨʦʚʥʝ 

ʪʝʭ ʬʝʥʦʤʝʥʦʚ, ʯʪʦ ʤʳ ʩʧʦʩʦʙʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ, ʥʘ ʫʨʦʚʥʝ, ʛʜʝ ʜʝʡʩʪʚʫʶʪ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʅʴʶʪʦʥʘ, ʄʘʢʩʚʝʣʣʘ ʠ ʕʡʥʰʪʝʡʥʘ.
18

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʢʘʢ ʠʤʝʥʥʦ ʨʘʙʦʪʘʝʪ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ, ʥʝʦʙʭʦʜʠʤʦ (ʭʦʪʷ ʙʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ) ʫʯʝʩʪʴ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʜʚʫʭ ʯʝʪʢʦ ʨʘʟʜʝʣʝʥʥʳʭ 

ʫʨʦʚʥʷʭ: ʢʚʘʥʪʦʚʦʤ ʧʦʜʫʨʦʚʥʝ, ʛʜʝ ʢʘʢ ʨʘʟ ʠ ʠʛʨʘʶʪ ʩʚʦʶ ʩʪʨʘʥʥʫʶ ʨʦʣʴ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ, ʠ 

ʢʣʘʩʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʠʚʳʯʥʳʭ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ. ʅʘ ʢʚʘʥʪʦʚʦʤ ʫʨʦʚʥʝ 

                                                      
15

 ɺ.ʕ.: ʈʘʟʚʝ ʚ ʘʥʪʠʯʥʦʝ ʚʨʝʤʷ ʫʞʝ ʠʤʝʣʘʩʴ ʢʦʥʮʝʧʮʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʯʠʩʣʘ? ɼʘʞʝ ʚʦ ʚʨʝʤʝʥʘ 

ʂʘʨʜʘʥʦ ʵʪʠ ʯʠʩʣʘ ʝʱʝ çʥʝ ʧʨʠʟʥʘʚʘʣʠè... ɸ ʚʦʦʙʱʝ ï ʢʘʢ ʪʦʣʴʢʦ ʢʦʥʮʝʧʮʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʝʣ 

ʧʦʷʚʠʣʘʩʴ, ʣʶʙʦʛʦ ʩʢʦʣʴ-ʥʠʙʫʜʴ ʛʣʫʙʦʢʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʳʩʣʠʪʝʣʷ ʜʦʣʞʥʘ ʙʳʣʘ ʩʨʘʟʫ ʦʟʘʜʘʯʠʪʴ 

ʦʯʝʚʠʜʥʘʷ ʠ ʚʦʧʠʶʱʘʷ ʥʝʩʠʤʤʝʪʨʠʯʥʦʩʪʴ çʯʠʩʣʦʚʦʡ ʦʩʠè. 
16

 ɺ.ʕ.: ɺ ʵʪʦʡ ʢʥʠʛʝ (çʊʝʥʠ ʨʘʟʫʤʘè) ʠʟʜʘʪʝʣʠ ʬʘʤʠʣʠʶ ɾʘʥʘ ʈʦʙʝʨʘ ɸʨʛʘʥʘ (1768ï1822) ʧʠʰʫʪ 

ʢʘʢ çɸʨʛʘʥʜè. ʍʦʪʷ ʧʦ-ʬʨʘʥʮʫʟʩʢʠ ʦʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʠʰʝʪʩʷ Argand, ʥʦ ʚʦʦʙʱʝ-ʪʦ ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʥʷʪʦ ʥʘʧʠʩʘʥʠʝ ʧʦ ʧʨʦʠʟʥʦʰʝʥʠʶ: ɸʨʛʘʥ (ʠ ʪʘʢ ʵʪʦ ʠʤʷ ʧʠʩʘʣʦʩʴ ʪʘʢʞʝ ʚ ʅʈʂ ï ʚ ʧʝʨʝʚʦʜʝ 

ʇʝʨʚʦʡ ʢʥʠʛʠ ʇʝʥʨʦʫʟʘ { PENRO2} ). 
17

 ɺ.ʕ.: ʉʘʤʠ ʧʦ ʩʝʙʝ çʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘè ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʡ ʩʚʷʟʠ ʩ ʚʝʨʦʷʪʥʦʩʪʷʤʠ. ʆʥʠ ʠʤʝʶʪ 

ʛʣʫʙʦʯʘʡʰʫʶ ʩʚʷʟʴ ʩ ʨʦʪʘʮʠʝʡ ï ʵʪʦ çʯʠʩʣʘ ʚʨʘʱʝʥʠʷè. ʀʤʝʥʥʦ ʯʝʨʝʟ ʨʦʪʘʮʠʶ ʦʥʠ ʠ ʧʨʠʦʙʨʝʪʘʶʪ ʩʚʦʶ 

ʨʦʣʴ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʝ. 
18

 ɺ.ʕ.: ʇʦʯʝʤʫ ʞʝ ʥʝʪ ʤʝʩʪʘ? ɺʨʘʱʝʥʠʝ ɿʝʤʣʠ ʪʦʞʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ çʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠè. ʊʘʢ, 

ʝʩʣʠ ʚ ʧʦʣʜʝʥʴ ʤʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʩʠ ɿʝʤʣʠ ʨʘʚʥʦ r, ʪʦ ʚʝʯʝʨʦʤ ʦʥʦ ʨʘʚʥʦ ir, ʚ ʧʦʣʥʦʯʴ: ïr, ʘ ʫʪʨʦʤ: ïir. 
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20 

ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ʚʳʛʣʷʜʷʪ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ ï ʦʜʥʘʢʦ ʚʩʷ ʵʪʘ ʝʩʪʝʩʪʚʝʥʥʦʩʪʴ ʥʘʧʨʦʯʴ 

ʧʨʦʧʘʜʘʝʪ, ʩʣʫʯʠʩʴ ʠʤ ʟʘʙʨʝʩʪʠ ʥʘ ʫʨʦʚʝʥʴ ʢʣʘʩʩʠʯʝʩʢʠʡ. ʗ ʚʦʚʩʝ ʥʝ ʭʦʯʫ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʝʞʜʫ 

ʫʨʦʚʥʝʤ, ʥʘ ʢʦʪʦʨʦʤ ʜʝʡʩʪʚʫʶʪ ʢʚʘʥʪʦʚʳʝ ʟʘʢʦʥʳ, ʠ ʫʨʦʚʥʝʤ ʢʣʘʩʩʠʯʝʩʢʠ ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ 

ʬʝʥʦʤʝʥʦʚ ʥʝʧʨʝʤʝʥʥʦ ʜʦʣʞʥʦ ʥʘʣʠʯʝʩʪʚʦʚʘʪʴ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ; ʜʘʚʘʡʪʝ ʧʨʦʩʪʦ ʚʦʦʙʨʘ-

ʟʠʤ (ʧʦʢʘ), ʯʪʦ ʪʘʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʩʫʱʝʩʪʚʫʝʪ ï ʵʪʦ ʧʦʤʦʞʝʪ ʧʦʥʷʪʴ ʩʤʳʩʣ ʧʨʦʮʝʜʫʨ, ʨʝʘʣʴʥʦ 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ. ɺʦʧʨʦʩ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʯʝʥʴ ʛʣʫʙʦʢ, ʠ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʥʘ ʥʝʛʦ ʦʪʚʝʪʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʟʜʥʝʝ. 

ɻʜʝ ʞʝ ʥʘʯʠʥʘʝʪʩʷ ʢʚʘʥʪʦʚʳʡ ʫʨʦʚʝʥʴ? ʅʘʜʦ ʜʫʤʘʪʴ, ʢʚʘʥʪʦʚʳʤ ʥʘʟʳʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʪʝʭ 

ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ çʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳè ï ʥʘʧʨʠʤʝʨ, ʤʦʣʝʢʫʣʳ, ʘʪʦʤʳ, ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʯʘʩʪʠʮʳ. ɺʧʨʦʯʝʤ, ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ çʤʘʣʦʩʪʠè ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʘʣʝʢʦ 

ʥʝ ʚʩʝʛʜʘ. ʕʬʬʝʢʪʳ ʢʚʘʥʪʦʚʦʛʦ ʫʨʦʚʥʷ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠ ʥʘ ʦʛʨʦʤʥʦʤ ʫʜʘʣʝʥʠʠ. ɺʩʧʦʤʥʠʤ ʦ 

ʯʝʪʳʨʝʭ ʩʚʝʪʦʚʳʭ ʛʦʜʘʭ, ʨʘʟʜʝʣʷʶʱʠʭ ʜʚʘ ʜʦʜʝʢʘʵʜʨʘ ʚ ʤʦʝʡ ʠʩʪʦʨʠʠ ʚ Ä5.3, ʠʣʠ ʦ ʜʚʝʥʘʜʮʘʪʠ 

ʤʝʪʨʘʭ, ʨʘʟʜʝʣʷʶʱʠʭ ʬʦʪʦʥʳ ʚʦ ʚʧʦʣʥʝ ʨʝʘʣʴʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ɸʩʧʝʢʪʘ (Ä5.4). ʀʥʘʯʝ ʛʦʚʦʨʷ, 

ʢʚʘʥʪʦʚʳʡ ʫʨʦʚʝʥʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʤʘʣʳʤ ʬʠʟʠʯʝʩʢʠʤ ʨʘʟʤʝʨʦʤ, ʥʦ ʯʝʤ-ʪʦ ʙʦʣʝʝ ʪʦʥʢʠʤ, 

ʧʨʠʯʝʤ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʵʪʦʡ çʬʦʨʤʫʣʠʨʦʚʢʦʡè ʣʫʯʰʝ ʠ ʦʛʨʘʥʠʯʠʪʴʩʷ. ʄʦʞʥʦ ʪʘʢʞʝ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ ʩʯʠʪʘʪʴ ʢʚʘʥʪʦʚʳʤ ʫʨʦʚʝʥʴ, ʛʜʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʦʯʝʥʴ ʤʘʣʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʥʝʨʛʠʠ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʤʳ ʦʙʩʫʜʠʤ ʵʪʦʪ ʚʦʧʨʦʩ ʚ Ä6.12. 

ʂʣʘʩʩʠʯʝʩʢʠʤ ʞʝ ʤʳ ʥʘʟʳʚʘʝʤ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ ʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʩʧʨʠʥʠʤʘʝʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ɿʜʝʩʴ ʜʝʡʩʪʚʫʶʪ ʟʘʢʦʥʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʦʧʝʨʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʝʥʥʳʤʠ 

ʯʠʩʣʘʤʠ, ʟʜʝʩʴ ʠʤʝʶʪ ʩʤʳʩʣ ʩʘʤʳʝ ʦʙʳʯʥʳʝ ʦʧʠʩʘʥʠʷ ï ʥʘʧʨʠʤʝʨ, ʪʝ, ʯʪʦ ʟʘʜʘʶʪ ʧʦʣʦʞʝʥʠʝ, 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʬʦʨʤʫ ʬʫʪʙʦʣʴʥʦʛʦ ʤʷʯʘ. ʉʫʱʝʩʪʚʫʝʪ ʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʨʝʘʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʢʚʘʥʪʦʚʳʤ ʫʨʦʚʥʝʤ ʠ ʫʨʦʚʥʝʤ ʢʣʘʩʩʠʯʝʩʢʠʤ? ɺʦʧʨʦʩ ʵʪʦʪ, ʢʘʢ ʷ ʪʦʣʴʢʦ ʯʪʦ 

ʦʪʤʝʪʠʣ, ʦʯʝʥʴ ʛʣʫʙʦʢ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʪʨʘʢʪʦʚʢʦʡ ʍ-ʟʘʛʘʜʦʢ, ʠʣʠ ʢʚʘʥʪʦʚʳʭ ʧʘʨʘʜʦʢʩʦʚ (ʩʤ. 

Ä5.1). ʇʦʠʩʢ ʦʪʚʝʪʘ ʤʳ ʦʪʣʦʞʠʤ ʜʦ ʣʫʯʰʠʭ ʚʨʝʤʝʥ, ʘ ʧʦʢʘ, ʧʨʦʩʪʦ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʫʜʦʙʩʪʚʘ, 

ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʚʘʥʪʦʚʳʡ ʫʨʦʚʝʥʴ ʦʪʜʝʣʴʥʦ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ. 

ʂʘʢʫʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ʥʘ ʢʚʘʥʪʦʚʦʤ ʫʨʦʚʥʝ? ɺʦʟʴʤʝʤ 

ʜʣʷ ʧʨʠʤʝʨʘ ʦʪʜʝʣʴʥʫʶ ʯʘʩʪʠʮʫ ï ʩʢʘʞʝʤ, ʵʣʝʢʪʨʦʥ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʤʠʨʘ ʵʣʝʢʪʨʦʥ 

ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʣʠʙʦ ʧʦʣʦʞʝʥʠʝ ɸ, ʣʠʙʦ ʢʘʢʦʝ-ʥʠʙʫʜʴ ʜʨʫʛʦʝ ʧʦʣʦʞʝʥʠʝ ɺ. ʆʜʥʘʢʦ ʚ ʢʚʘʥʪʦʚʦ-

ʤʝʭʘʥʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʧʝʨʝʜ ʪʝʤ ʞʝ ʵʣʝʢʪʨʦʥʦʤ ʦʪʢʨʳʚʘʶʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ. ʆʥ ʥʝ ʪʦʣʴʢʦ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʪʦ ʠʣʠ ʠʥʦʝ ʠʟ ʫʢʘʟʘʥʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʦʥ ʤʦʞʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʠ ʚ ʣʶʙʦʤ ʠʟ ʨʷʜʘ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʟʘʥʠʤʘʷ ʧʨʠ ʵʪʦʤ (ʚ ʥʝʢʦʪʦʨʦʤ ʩʪʨʦʛʦʤ 

ʩʤʳʩʣʝ) ʦʙʘ ʧʦʣʦʞʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ! ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ |ɸð ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʵʣʝʢʪʨʦʥ 

ʟʘʥʠʤʘʝʪ ʧʦʣʦʞʝʥʠʝ ɸ, ʘ ʯʝʨʝʟ |ɺð ï ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʵʣʝʢʪʨʦʥ ʟʘʥʠʤʘʝʪ ʧʦʣʦʞʝʥʠʝ B.
19

 

ʊʦʛʜʘ, ʩʦʛʣʘʩʥʦ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʵʣʝʢʪʨʦʥʫ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ: 

w|ɸð + z|ɺð, 

ʧʨʠʯʝʤ ʬʠʛʫʨʠʨʫʶʱʠʝ ʟʜʝʩʴ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ w ʠ z ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ 

(ʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʥʦ ʠʟ ʥʠʭ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʣʠʯʥʦ ʦʪ ʥʫʣʷ). 

ʏʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ? ɽʩʣʠ ʙʳ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʙʳʣʠ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪ-

ʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ, ʪʦ ʤʦʞʥʦ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʟʘʧʠʩʘʥʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ, ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ, ʚʟʚʝʰʝʥʥʦʝ ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʦʞʠʜʘʥʠʝ ʧʦʣʦʞʝʥʠʷ ʵʣʝʢʪʨʦʥʘ, ʛʜʝ w ʠ z 

ʩʠʤʚʦʣʠʟʠʨʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʘ ʚ ʧʦʣʦʞʝʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ɸ ʠ ɺ. ʊʦʛʜʘ ʦʪʥʦʰʝʥʠʝ w : z ʜʘʩʪ ʦʪʥʦʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʘ ʚ ʪʦʯʢʝ ɸ ʢ 

ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʘ ʚ ʪʦʯʢʝ ɺ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʵʪʠʤʠ ʜʚʫʤʷ ʠ 

ʠʩʯʝʨʧʳʚʘʶʪʩʷ ʜʦʩʪʫʧʥʳʝ ʵʣʝʢʪʨʦʥʫ ʧʦʣʦʞʝʥʠʷ, ʪʦ ʤʳ ʧʦʣʫʯʘʝʤ ʦʞʠʜʘʥʠʝ w / (w + z) ʜʣʷ 

ʵʣʝʢʪʨʦʥʘ ʚ ʪʦʯʢʝ ɸ ʠ ʦʞʠʜʘʥʠʝ z / (w + z) ʜʣʷ ʵʣʝʢʪʨʦʥʘ ʚ ʪʦʯʢʝ ɺ. ʇʨʠ w = 0 ʵʣʝʢʪʨʦʥ 

ʦʧʨʝʜʝʣʝʥʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ ɺ; ʧʨʠ z = 0 ʠʱʠʪʝ ʝʛʦ ʚ ʪʦʯʢʝ ɸ, ʙʦʣʴʰʝ ʝʤʫ ʜʝʪʴʩʷ ʥʝʢʫʜʘ. ɽʩʣʠ 

ʩʦʩʪʦʷʥʠʝ ʵʣʝʢʪʨʦʥʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ |ɸð + |ɺð, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʣʝʢʪʨʦʥ ʤʦʞʝʪ ʩ ʨʘʚʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʢʘʟʘʪʴʩʷ ʢʘʢ ʚ ʧʦʣʦʞʝʥʠʠ ɸ, ʪʘʢ ʠ ʚ ʧʦʣʦʞʝʥʠʠ ɺ. 
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 ʀʟ ʩʦʦʙʨʘʞʝʥʠʡ ʫʜʦʙʩʪʚʘ ʷ ʠʩʧʦʣʴʟʫʶ ʟʜʝʩʴ ʧʨʝʜʣʦʞʝʥʥʫʶ ɼʠʨʘʢʦʤ ʩʪʘʥʜʘʨʪʥʫʶ ʩʠʩʪʝʤʫ 

ʦʙʦʟʥʘʯʝʥʠʡ ʜʣʷ ʢʚʘʥʪʦʚʳʭ ʩʦʩʪʦʷʥʠʡ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩʢʦʙʢʫ çʢʝʪè). ʏʠʪʘʪʝʣʠ, ʥʝʟʥʘʢʦʤʳʝ ʩ 

ʢʚʘʥʪʦʚʦʤʝʭʘʥʥʯʝʩʢʠʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ, ʤʦʛʫʪ ʧʦʢʘ ʥʝ ʦʙʨʘʱʘʪʴ ʥʘ ʵʪʠ ʩʢʦʙʢʠ ʚʥʠʤʘʥʠʷ. ʇʦʣʴ ɼʠʨʘʢ ʙʳʣ 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʜʘʶʱʠʭʩʷ ʬʠʟʠʢʦʚ ʜʚʘʜʮʘʪʦʛʦ ʩʪʦʣʝʪʠʷ. ʉʨʝʜʠ ʝʛʦ ʜʦʩʪʠʞʝʥʠʡ ï ʦʙʱʘʷ ʬʦʨʤʫʣʠ-

ʨʦʚʢʘ ʟʘʢʦʥʦʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʘ ʪʘʢʞʝ ʝʝ ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ ʦʙʦʙʱʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʟʥʘʤʝʥʠʪʦʝ 

çʫʨʘʚʥʝʥʠʝ ɼʠʨʘʢʘè ʜʣʷ ʵʣʝʢʪʨʦʥʘ. ɼʠʨʘʢ ʦʙʣʘʜʘʣ ʫʜʠʚʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ çʯʫʷʪʴè ʠʩʪʠʥʫ ï ʩʚʦʠ 

ʫʨʘʚʥʝʥʠʷ ʦʥ ʦʮʝʥʠʚʘʣ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦ ʠʭ ʵʩʪʝʪʠʯʝʩʢʠʤ ʢʘʯʝʩʪʚʘʤ! 
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ʆʜʥʘʢʦ ʯʠʩʣʘ w ʠ z ï ʢʦʤʧʣʝʢʩʥʳʝ, ʪʘʢ ʯʪʦ ʚʳʰʝʧʨʠʚʝʜʝʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʝ ʠʤʝʝʪ 

ʥʠʢʘʢʦʛʦ ʩʤʳʩʣʘ. ʆʪʥʦʰʝʥʠʷ ʢʚʘʥʪʦʚʳʭ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ w ʠ z ʥʝ ʷʚʣʷʶʪʩʷ ʦʪʥʦʰʝ-

ʥʠʷʤʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʕʪʦ ʥʝʚʦʟʤʦʞʥʦ ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʠ ʚʩʝʛʜʘ ʚʳʨʘʞʘʶʪʩʷ 

ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʤʥʝʥʠʝ ʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʧʨʠʨʦʜʝ ʢʚʘʥʪʦʚʦʛʦ ʤʠʨʘ, ʥʘ ʢʚʘʥʪʦʚʦʤ ʫʨʦʚʥʝ ʥʝ ʜʝʡʩʪʚʫʝʪ ʂʘʨʜʘʥʦʚʘ ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ. ɸ 

ʚʦʪ ʝʛʦ ʪʘʠʥʩʪʚʝʥʥʘʷ ʪʝʦʨʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʧʨʠʰʣʘʩʴ ʟʜʝʩʴ ʢʘʢ ʥʝʣʴʟʷ ʙʦʣʝʝ ʢʩʪʘʪʠ ï 

ʠʤʝʥʥʦ ʦʥʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʦʯʥʦʛʦ ʠ ʘʙʩʦʣʶʪʥʦ ʙʝʟʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʦʧʠʩʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʢʚʘʥʪʦʚʦʤ ʫʨʦʚʥʝ. 

ʇʦʣʴʟʫʷʩʴ ʧʨʠʚʳʯʥʳʤ ʠ ʧʦʥʷʪʥʳʤ ʷʟʳʢʦʤ, ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ çʦʟʥʘʯʘʝʪè ʬʨʘʟʘ 

çʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʵʣʝʢʪʨʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʫʧʝʨʧʦʟʠʮʠʠ ʜʚʫʭ ʧʦʣʦʞʝʥʠʡ ʩ 

ʢʦʤʧʣʝʢʩʥʳʤʠ ʚʝʩʦʚʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ w ʠ zè. ʅʘ ʥʘʩʪʦʷʱʝʤ ʵʪʘʧʝ ʥʘʤ ʧʨʠʜʝʪʩʷ ʧʨʦʩʪʦ 

ʧʨʠʥʷʪʴ ʚʩʸ ʵʪʦ ʢʘʢ ʜʦʣʞʥʦʝ; ʠʤʝʥʥʦ ʪʘʢʠʤʠ ʦʧʠʩʘʥʠʷʤʠ ʤʳ ʠ ʚʳʥʫʞʜʝʥʳ ʜʦʚʦʣʴʩʪʚʦʚʘʪʴʩʷ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʚʘʥʪʦʚʳʭ ʩʠʩʪʝʤ. ʊʘʢʠʝ ʩʫʧʝʨʧʦʟʠʮʠʠ, ʢʘʢ ʩʦʦʙʱʘʶʪ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʠ, 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʰʝʛʦ ʤʠʢʨʦʤʠʨʘ. ʂʚʘʥʪʦʚʳʡ ʤʠʨ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʚʝʜʝʪ ʩʝʙʷ ʠʤʝʥʥʦ ʪʘʢʠʤ ʥʝʦʙʳʯʥʳʤ ʠ ʥʝʧʦʩʪʠʞʠʤʳʤ ʦʙʨʘʟʦʤ, ʘ ʥʘʤ ʧʦʚʝʟʣʦ 

ʥʘʙʨʝʩʪʠ ʥʘ ʵʪʦʪ ʧʨʦʩʪʦʡ ʬʘʢʪ. ɸ ʦʪ ʬʘʢʪʦʚ ʥʠʢʫʜʘ ʥʝ ʫʡʪʠ ï ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʰʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʦʧʠʩʘʥʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʤʠʢʨʦʤʠʨ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʦʯʥʳʤʠ, ʥʦ ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ! 

 

Ä5.7. ʋʥʠʪʘʨʥʘʷ ʵʚʦʣʶʮʠʷ U 

ʊʘʢʠʤ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʦʧʠʩʘʥʠʝʤ ʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʫʥʠʪʘʨʥʘʷ ʵʚʦʣʶʮʠʷ (ʦʙʦʟʥʘ-

ʯʠʤ ʝʝ ʙʫʢʚʦʡ U). ʕʪʘ ʵʚʦʣʶʮʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʪʦʯʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ, ʦʜʥʘʢʦ 

ʥʘʤ ʥʝ ʪʘʢ ʫʞ ʚʘʞʥʦ ʟʥʘʪʴ, ʢʘʢ ʠʤʝʥʥʦ ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʚʳʛʣʷʜʷʪ. ʅʘʤ ʧʦʥʘʜʦʙʷʪʩʷ ʣʠʰʴ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʩʚʦʡʩʪʚ ʵʚʦʣʶʮʠʠ U. ɺ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ çʰʨʸʜʠʥʛʝʨʦʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠè U 

ʟʘʜʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʐʨʸʜʠʥʛʝʨʘ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʢʚʘʥʪʦʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ (ʠʣʠ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ) ʚʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʢʚʘʥʪʦʚʦʝ ʩʦʩʪʦʷʥʠʝ (ʦʙʳʯʥʦ ʦʙʦʟʥʘʯʘʝʤʦʝ 

ʛʨʝʯʝʩʢʦʡ ʙʫʢʚʦʡ ɣ, ʠʣʠ ʪʘʢ: |ɣð) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʫʶ ʚʟʚʝʰʝʥʥʫʶ ʩʫʤʤʫ (ʩ ʢʦʤʧʣʝʢʩ-

ʥʳʤʠ ʚʝʩʦʚʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ) ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʦʡ ʢʚʘʥʪʦʚʦʡ 

ʩʠʩʪʝʤʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʳʰʝ ʧʨʠʤʝʨʘ ʩ ʜʚʫʤʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʧʦʣʦʞʝʥʠ-

ʷʤʠ ʵʣʝʢʪʨʦʥʘ ʢʚʘʥʪʦʚʦʝ ʩʦʩʪʦʷʥʠʝ |ɣð ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʢʦʤʙʠʥʘʮʠʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ: 

|ɣð = w|Að + z|Bð, 

ʛʜʝ w ʠ z ï ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ (ʧʨʠʯʝʤ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʥʠʭ ʥʝ ʨʘʚʥʦ ʥʫʣʶ). ʂʦʤʙʠʥʘʮʠʶ w|Að + 

z|Bð ʤʳ ʥʘʟʳʚʘʝʤ ʣʠʥʝʡʥʦʡ ʩʫʧʝʨʧʦʟʠʮʠʝʡ ʩʦʩʪʦʷʥʠʡ |Að ʠ |Bð. ɺʝʣʠʯʠʥʘ |ɣð (ʨʘʚʥʦ ʢʘʢ ʠ |Að ʠʣʠ 

|Bð) ʯʘʩʪʦ ʥʘʟʳʚʘʝʪʩʷ ʚʝʢʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷ. Kʚʘʥʪʦʚʳʝ ʩʦʩʪʦʷʥʠʷ (ʠʣʠ ʚʝʢʪʦʨʳ ʩʦʩʪʦʷʥʠʷ) ʤʦʛʫʪ 

ʟʘʧʠʩʳʚʘʪʴʩʷ ʠ ʚ ʙʦʣʝʝ ʦʙʱʝʤ ʚʠʜʝ ï ʥʘʧʨʠʤʝʨ, ʪʘʢ: 

|ɣð = u|Að + v|Bð + w|Cð + ... + z|Fð, 

ʛʜʝ u, v, ..., z ï ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ (ʧʨʠʯʝʤ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʥʠʭ ʥʝ ʨʘʚʥʦ ʥʫʣʶ ), ʘ |Að, |Bð, ..., |Fð 

ʩʠʤʚʦʣʠʟʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʯʘʩʪʠʮʘ (ʠʣʠ ʢʘʢʦʝ-

ʣʠʙʦ ʠʥʦʝ ʚʦʟʤʦʞʥʦʝ ʩʚʦʡʩʪʚʦ ʯʘʩʪʠʮʳ ï ʥʘʧʨʠʤʝʨ, ʝʝ ʩʧʠʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ; ʩʤ. Ä5.10). ʆʙʦʙʱʘʷ 

ʜʘʣʝʝ, ʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ ʠʣʠ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʚ ʚʠʜʝ 

ʙʝʩʢʦʥʝʯʥʦʡ ʩʫʤʤʳ (ʧʦʩʢʦʣʴʢʫ ʯʠʩʣʦ ʧʦʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʪʦʯʝʯʥʘʷ ʯʘʩʪʠʮʘ, 

ʙʝʩʢʦʥʝʯʥʦ ʚʝʣʠʢʦ); ʚʧʨʦʯʝʤ, ʧʦʜʦʙʥʳʝ ʩʣʫʯʘʠ ʥʘʩ ʧʦʢʘ ʥʝ ʟʘʥʠʤʘʶʪ. 

ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʤʷʥʫʪʴ ʦʙ ʦʜʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʢʚʘʥʪʦʚʦʛʦ ʬʦʨʤʘʣʠʟʤʘ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʦʪʥʦʰʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʚʝʩʦʚʳʭ ʬʘʢʪʦʨʦʚ. 

ʇʦʜʨʦʙʥʝʝ ʦʙ ʵʪʦʤ ʷ ʨʘʩʩʢʘʞʫ ʧʦʟʜʥʝʝ. ɸ ʧʦʢʘ ʤʳ ʧʨʦʩʪʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ʦʪʜʝʣʴʥʦ 

ʚʟʷʪʦʛʦ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ |ɣð ʚʝʨʥʦ ʩʣʝʜʫʶʱʝʝ: ʣʶʙʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʢʨʘʪʥʦʝ u|ɣð (ʛʜʝ u Í 0) 

ʦʧʠʩʳʚʘʝʪ ʪʦ ʞʝ ʩʘʤʦʝ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʯʪʦ ʠ |ɣð. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʧʨʠʤʝʨ, ʬʠʟʠʯʝʩʢʠʝ 

ʩʦʩʪʦʷʥʠʷ uw|Að + uz|Bð ʠ w|Að + z|Bð ʩʦʚʝʨʰʝʥʥʦ ʠʜʝʥʪʠʯʥʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ 

ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ w : z, ʥʦ ʥʝ ʦʪʜʝʣʴʥʳʝ ʯʠʩʣʘ w ʠ z. 

ʅʘʠʙʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʫʨʘʚʥʝʥʠʷ ʐʨʸʜʠʥʛepa (ʘ ʟʥʘʯʠʪ, ʠ ʵʚʦʣʶʮʠʠ U) 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʣʠʥʝʡʥʦʩʪʴ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʝʩʣʠ ʫ ʥʘʩ ʝʩʪʴ ʜʚʘ ʩʦʩʪʦʷʥʠʷ (ʩʢʘʞʝʤ, |ɣð ʠ |űð) ʠ 

ʫʨʘʚʥʝʥʠʝ ʐʨʸʜʠʥʛʝʨʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʚʨʝʤʝʥʠ t ʩʦʩʪʦʷʥʠʷ |ɣð ʠ |űð 

ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʚ ʥʦʚʳʝ ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, |ɣ'ð ʠ |ű'ð, ʪʦ ʣʶʙʘʷ ʣʠʥʝʡʥʘʷ ʩʫʧʝʨʧʦʟʠʮʠʷ 

w|ɣð + z|űð ʟʘ ʪʦ ʞʝ ʚʨʝʤʷ t ʥʝʤʠʥʫʝʤʦ ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʚ ʩʫʧʝʨʧʦʟʠʮʠʶ w|ɣ'ð + z|ű'ð. ɼʣʷ 
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ʦʙʦʟʥʘʯʝʥʠʷ ʵʚʦʣʶʮʠʠ ʟʘ ʚʨʝʤʷ t ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʠʤʚʦʣʦʤ ~�. ʊʦʛʜʘ ʣʠʥʝʡʥʦʩʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʩʣʝʜʫʶʱʝʝ: ʝʩʣʠ 

|ɣð ~�|ɣ'ð ʠ |űð ~�|ű'ð , 

ʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʵʚʦʣʶʮʠʷ 

w|ɣð + z|űð ~� w|ɣ'ð + z|ű'ð . 

ʕʪʦ ʨʘʩʩʫʞʜʝʥʠʝ ʧʨʠʤʝʥʠʤʦ (ʨʘʟʫʤʝʝʪʩʷ) ʠ ʢ ʣʠʥʝʡʥʳʤ ʩʫʧʝʨʧʦʟʠʮʠʷʤ ʪʨʝʭ ʠ ʙʦʣʝʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʚʘʥʪʦʚʳʭ ʩʦʩʪʦʷʥʠʡ: ʥʘʧʨʠʤʝʨ, ʩʦʩʪʦʷʥʠʝ u|ɢð + w|ɣð + z|űð ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʟʘ 

ʚʨʝʤʷ t ʚ ʩʦʩʪʦʷʥʠʝ u|ɢ'ð + w|ɣ'ð + z|ű'ð, ʝʩʣʠ ʢʘʞʜʦʝ ʠʟ ʩʦʩʪʦʷʥʠʡ |ɢð, |ɣð ʠ |űð ʚ ʦʪʜʝʣʴʥʦʩʪʠ 

ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʟʘ ʵʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ |ɢ'ð, |ɣ'ð ʠ |ű'ð. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʵʚʦʣʶʮʠʷ 

ʚceʛʜa ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ, ʩʣʦʚʥʦ ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʡ ʢʦʤʧʦʥʝʥʪ ʩʫʧʝʨʧʦʟʠʮʠʠ ʥʝ çʟʥʘʝʪè ʦ 

ʧʨʠʩʫʪʩʪʚʠʠ ʜʨʫʛʠʭ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʡ çʤʠʨè, ʦʧʠʩʳʚʘʝʤʳʡ ʫʧʦʤʷʥʫ-

ʪʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ, ʥʦ ʚʩʝʛʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤ ʞʝ 

ʫʨʘʚʥʝʥʠʝʤ ʐʨʸʜʠʥʛʝʨʘ, ʯʪʦ ʠ ʜʨʫʛʠʝ. ʇʨʠ ʵʪʦʤ ʢʦʤʧʣʝʢʩʥʳʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚ 

ʩʫʧʝʨʧʦʟʠʮʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʩʦʚʦʢʫʧʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥ-

ʥʳʤʠ. 

 
ʈʠʩ. 5.11. ʌʦʪʦʥ ʚ ʩʦʩʪʦʷʥʠʠ |ɸð ʧʘʜʘʝʪ ʥʘ ʧʦʣʫʧʨʦʟʨʘʯʥʦʝ ʟʝʨʢʘʣʦ; ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ (ʩʦʛʣʘʩʥʦ U) ʚ ʩʫʧʝʨʧʦʟʠʮʠʶ |ɺð + 

i|Cð. 

 

*  

 
ʈʠʩ. 5.12. ɼʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʦʩʪʦʷʥʠʷ ʬʦʪʦʥʘ ʩʚʦʜʷʪʩʷ ʚʤʝʩʪʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʜʚʫʭ ʥʝʧʨʦʟʨʘʯʥʳʭ ʟʝʨʢʘʣ; ʚ ʪʦʯʢʝ ʩʣʠʷʥʠʷ ʜʚʫʭ ʣʫʯʝʡ ʫʩʪʘʥʦʚʣʝʥʦ ʝʱʝ ʦʜʥʦ 

ʧʦʣʫʧʨʦʟʨʘʯʥʦʝ ʟʝʨʢʘʣʦ. ʃʫʯʠ ʠʥʪʝʨʬʝʨʠʨʫʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʣʫʯ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʩʪʦʷʥʠʝ |Fð, ʊʦʛʜʘ ʢʘʢ ʜʝʪʝʢʪʦʨ ʚ ʪʦʯʢʝ G 

ʬʦʪʦʥʘ ʥʝ ʨʝʛʠʩʪʨʠʨʫʝʪ. 

 

ɺʚʠʜʫ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʧʦʜʫʤʘʪʴ, ʯʪʦ ʩʫʧʝʨʧʦʟʠʮʠʠ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʚʝʩʦʚʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝ ʠʛʨʘʶʪ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʵʬʬʝʢʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʨʦʣʠ, ʧʦʩʢʦʣʴʢʫ ʵʚʦʣʶʮʠʷ 
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ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚʦ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ, ʩʣʦʚʥʦ ʜʨʫʛʠʭ ʩʦʩʪʦʷʥʠʡ ʪʫʪ ʚʦʚʩʝ ʥʝʪ. ʕʪʦ 

ʟʘʙʣʫʞʜʝʥʠʝ. ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʥʘ ʧʨʠʤʝʨʝ, ʯʪʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʩ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ ʚ 

ʨʝʘʣʴʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ʧʘʜʝʥʠʷ ʩʚʝʪʘ ʥʘ ʧʦʣʫʩʝʨʝʙʨʸʥʦʝ ʟʝʨʢʘʣʦ, ʪ.ʝ. ʥʘ ʧʦʣʫʧʨʦʟʨʘʯʥʦʝ 

ʟʝʨʢʘʣʦ, ʦʪʨʘʞʘʶʱʝʝ ʨʦʚʥʦ ʧʦʣʦʚʠʥʫ ʧʘʜʘʶʱʝʛʦ ʥʘ ʥʝʛʦ ʩʚʝʪʘ ʠ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʨʦʧʫʩʢʘ-

ʶʱʝʝ ʚʩʸ ʦʩʪʘʣʴʥʦʝ. ʇʦ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʩʚʝʪ ʦʙʨʘʟʫʶʪ ʯʘʩʪʠʮʳ, ʥʘʟʳʚʘʝʤʳʝ ʬʦʪʦʥʘʤʠ. 

ɺʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ ʙʫʜʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʣʦʚʠʥʘ ʬʦʪʦʥʦʚ ʠʟ ʧʘʜʘʶʱʝʛʦ ʥʘ ʧʦʣʫʩʝʨʝ-

ʙʨʸʥʦʝ ʟʝʨʢʘʣʦ ʧʦʪʦʢʘ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʧʦʣʦʚʠʥʘ ʧʨʦʭʦʜʠʪ ʟʝʨʢʘʣʦ ʥʘʩʢʚʦʟʴ. ʅʝ 

ʪʫʪ-ʪʦ ʙʳʣʦ! ʉʦʛʣʘʩʥʦ ʚʩʸ ʪʦʡ ʞʝ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʨʢʘʣʘ 

ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʬʦʪʦʥ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʦʪʨʘʞʝʥʠʷ ʠ ʧʨʦʧʫʩʢʘʥʠʷ. ɽʩʣʠ 

ʬʦʪʦʥ ʥʘʭʦʜʠʣʩʷ ʜʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʟʝʨʢʘʣʦʤ ʚ ʩʦʩʪʦʷʥʠʠ |Að, ʪʦ ʧʦʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩʦʩʪʦʷʥʠʝ 

ʬʦʪʦʥʘ ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ U) ʚ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ |Bð + 

i|Cð, ʛʜʝ |Bð ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʬʦʪʦʥ ʧʨʦʥʠʢʘʝʪ ʩʢʚʦʟʴ ʟʝʨʢʘʣʦ, ʘ |Cð ï 

ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʬʦʪʦʥ ʦʪ ʟʝʨʢʘʣʘ ʦʪʨʘʞʘʝʪʩʷ (ʩʤ. ʨʠʩ. 5.11). ɿʘʧʠʰʝʤ ʵʪʫ ʵʚʦʣʶʮʠʶ: 

|Að ~�|Bð + i|Cð . 

ʂʦʵʬʬʠʮʠʝʥʪ i ʧʦʷʚʣʷʝʪʩʷ ʟʜʝʩʴ ʚʩʣʝʜʩʪʚʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʬʘʟʦʚʦʛʦ ʩʜʚʠʛʘ ʥʘ ʯʝʪʚʝʨʪʴ 

ʜʣʠʥʳ ʚʦʣʥʳ,
20

 ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ʚ ʪʘʢʦʤ ʟʝʨʢʘʣʝ ʤʝʞʜʫ ʦʪʨʘʞʝʥʥʳʤ ʠ ʧʨʦʰʝʜʰʠʤ ʣʫʯʦʤ 

ʩʚʝʪʘ. (ɼʣʷ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʠ ʤʥʝ ʩʣʝʜʦʚʘʣʦ ʙʳ ʚʢʣʶʯʠʪʴ ʚ ʚʳʨʘʞʝʥʠʝ ʟʘʚʠʩʷʱʠʡ ʦʪ ʚʨʝʤʝʥʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʮʠʣʣʷʮʠʠ ʠ ʚʳʧʦʣʥʠʪʴ ʧʦʣʥʫʶ ʥʦʨʤʠʨʦʚʢʫ, ʦʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʤ ʦʙʩʫʞʜʝʥʠʠ 

ʥʠʢʘʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʪʘʢʦʡ ʪʦʯʥʦʩʪʠ ʥʝʪ. ɺ ʧʨʠʚʦʜʠʤʳʭ ʦʧʠʩʘʥʠʷʭ ʷ ʚʳʜʝʣʷʶ ʣʠʰʴ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʣʷ ʥʘʩ ʘʩʧʝʢʪʳ ʧʨʦʠʩʭʦʜʷʱʝʛʦ. ʅʝʩʢʦʣʴʢʦ ʧʦʜʨʦʙʥʝʝ ʦ ʢʦʵʬʬʠʮʠʝʥʪʝ ʦʩʮʠʣʣʷ-

ʮʠʠ ʤʳ ʧʦʛʦʚʦʨʠʤ ʚ Ä5.11, ʘ ʚʦʧʨʦʩʘ ʦ ʥʦʨʤʠʨʦʚʢʝ ʢʦʩʥʝʤʩʷ ʚ Ä5.12. ɹʦʣʝʝ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ 

ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʣʶʙʦʡ ʩʪʘʥʜʘʨʪʥʦʡ ʨʘʙʦʪʝ ʧʦ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ
21
; ʩʤ. ʪʘʢʞʝ ʅʈʂ, ʩ. 243ï250.) 

ɺ ʨʘʤʢʘʭ ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʧʦʚʝʜʝʥʠʷ ʯʘʩʪʠʮʳ ʤʳ, ʨʘʟʫʤʝʝʪʩʷ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʩʦʩʪʦʷʥʠʷ |Bð ʠ |Cð ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʚʦʟʤʦʞʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʬʦʪʦʥʘ. 

ɺ ʢʚʘʥʪʦʚʦʡ ʞʝ ʤʝʭʘʥʠʢʝ ʥʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʚʝʨʠʪʴ, ʯʪʦ ʬʦʪʦʥ, ʥʘʭʦʜʷʩʴ ʚ ʪʘʢʦʡ ʯʫʜʝʩʥʦʡ 

ʢʦʤʧʣʝʢʩʥʦʡ ʩʫʧʝʨʧʦʟʠʮʠʠ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʚʝʨʰʘʝʪ ʦʙʘ ʫʢʘʟʘʥʥʳʭ ʜʝʡʩʪʚʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʤʦʞʝʪ ʠʜʪʠ ʨʝʯʴ ʦ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʟʚʝʰʝʥʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʘʭ, ʨʘʟʦʚʴʝʤ ʥʘʰ ʧʨʠʤʝʨ ʝʱʝ ʥʝʤʥʦʛʦ ʠ ʧʦʧʳʪʘʝʤʩʷ ʩʥʦʚʘ 

ʩʚʝʩʪʠ ʚʤʝʩʪʝ ʜʚʘ ʯʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʷ ʬʦʪʦʥʘ (ʜʚʘ ʬʦʪʦʥʥʳʭ ʣʫʯʘ). ɼʣʷ ʵʪʦʛʦ ʦʪʨʘʟʠʤ ʩʥʘʯʘʣʘ 

ʢʘʞʜʳʡ ʣʫʯ ʦʪ ʦʙʳʯʥʦʛʦ, ʥʝʧʨʦʟʨʘʯʥʦʛʦ ʟʝʨʢʘʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʨʘʞʝʥʠʷ
22

 ʩʦʩʪʦʷʥʠʝ |ɺð ʬʦʪʦʥʘ 

ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ, ʩʦʛʣʘʩʥʦ U, ʚ ʥʝʢʦʪʦʨʦʝ ʜʨʫʛʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʢʘʞʝʤ, i|Dð, ʪʦʛʜʘ ʢʘʢ ʩʦʩʪʦʷʥʠʝ |Cð 

ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʚ i|Eð: 

|ɺð ~� i|Dð ʠ |Cð ~� i|Eð . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʝ ʩʦʩʪʦʷʥʠʝ |ɺð +i|Cð ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʧʦ U ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

|Bð + i|Cð ~� i|Dð + i(i|Eð) = i|Dð ï |Eð 

(ʧʦʩʢʦʣʴʢʫ i
2
 = ï1). ɺʦʦʙʨʘʟʠʤ ʜʘʣʝʝ, ʯʪʦ ʵʪʠ ʜʚʘ ʣʫʯʘ ʩʭʦʜʷʪʩʷ ʥʘ ʯʝʪʚʝʨʪʦʤ ʟʝʨʢʘʣʝ, ʥʘ ʵʪʦʪ ʨʘʟ 

ʩʥʦʚʘ ʧʦʣʫʧʨʦʟʨʘʯʥʦʤ (ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5.12; ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʣʠʥʳ ʚʩʝʭ ʣʫʯʝʡ 

ʦʜʠʥʘʢʦʚʳ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʮʠʣʣʷʮʠʠ, ʢʦʪʦʨʳʤ ʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʥʝʙʨʝʛʘʶ, ʥʝ 

ʠʛʨʘʝʪ ʥʠʢʘʢʦʡ ʨʦʣʠ ʠ ʟʜʝʩʴ). ʉʦʩʪʦʷʥʠʝ |Dð ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʧʨʠ ʵʪʦʤ ʚ ʢʦʤʙʠʥʘʮʠʶ |Gð + i|Fð, 

                                                      
20

 (*7) ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʘʤʦʝ ʵʬʬʝʢʪʠʚʥʦʝ çʧʦʣʫʩʝʨʝʙʨʸʥʦʝ ʟʝʨʢʘʣʦè, ʥʠʢʘʢʦʛʦ ʩʝʨʝʙʨʘ ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʚʦʚʩʝ, ʜʦʩʪʘʪʦʯʥʦ ʚʟʷʪʴ ʧʣʘʩʪʠʥʫ ʣʶʙʦʛʦ ʧʨʦʟʨʘʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʣʱʠʥʳ, 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʜʣʠʥʦʡ ʚʦʣʥʳ ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʘ. ʅʫʞʥʳʡ ʵʬʬʝʢʪ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʦʞʥʦʡ 

ʢʦʤʙʠʥʘʮʠʠ ʤʥʦʛʦʢʨʘʪʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʦʪʨʘʞʝʥʠʡ ʠ ʧʨʦʧʫʩʢʘʥʠʡ, ʦʢʦʥʯʘʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʩʪʘʥʫʪ 

ʜʚʘ ʨʘʚʥʳʭ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʫʯʘ ʩʚʝʪʘ ï ʦʪʨʘʞʝʥʥʳʡ ʠ ʧʨʦʰʝʜʰʠʡ ʩʢʚʦʟʴ. ʌʘʟʦʚʳʡ ʩʜʚʠʛ ʥʘ ʯʝʪʚʝʨʪʴ 

ʜʣʠʥʳ ʚʦʣʥʳ (ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʡ ʧʦʷʚʣʝʥʠʝ ʪʦʛʦ ʩʘʤʦʶ ʢʦʵʬʬʠʮʠʝʥʪʘ i) ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ 

çʫʥʠʪʘʨʥʦʩʪʠè ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʣʫʯʘ ʩʚʝʪʘ ʥʘ ʧʨʦʰʝʜʰʠʡ ʠ ʦʪʨʘʞʝʥʥʳʡ ʣʫʯʠ. ɹʦʣʝʝ 

ʧʦʜʨʦʙʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʠʤʝʝʪʩʷ ʚ [224]. 
21

 ʉʤ., ʥʘʧʨʠʤʝʨ, [94] ʠʣʠ [70]. 
22

 ʌʘʟʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʦʪʨʘʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʷ ʚʳʙʨʘʣ ʟʜʝʩʴ, ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ, 

ʧʨʦʠʟʚʦʣʴʥʦ. ʆʥ ʯʘʩʪʠʯʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʦʛʦ ʨʦʜʘ ʟʝʨʢʘʣʦ ʠʩʧʦʣʴʟʫʝʪʩʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢʩʪʘʪʠ, 

ʟʝʨʢʘʣʘ ʤʦʛʫʪ ʙʳʪʴ ʠ ʚ ʩʘʤʦʤ ʜʝʣʝ ʩʝʨʝʙʨʸʥʳʤʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ çʧʦʣʫʩʝʨʝʙʨʸʥʦʛʦ ʟʝʨʢʘʣʘè (ʧʨʝʢʨʘʩʥʦ 

ʦʙʭʦʜʷʱʝʛʦʩʷ ʚʦʚʩʝ ʙʝʟ ʩʝʨʝʙʨʘ) ʚ ʧʨʠʤʝʯʘʥʠʠ 7 (ʫ ʤʝʥʷ *7 ï ɺ.ʕ.). ɺʳʙʨʘʥʥʳʡ ʤʥʦʶ ʢʦʵʬʬʠʮʠʝʥʪ i 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʦʝʛʦ ʨʦʜʘ ʢʦʤʧʨʦʤʠʩʩ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʚʥʝʰʥʝʛʦ ʩʦʛʣʘʩʠʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, 

ʧʦʣʫʯʘʝʤʳʤ ʜʣʷ çʧʦʣʫʩʝʨʝʙʨʸʥʳʭ ʟʝʨʢʘʣè. ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʤʳ ʦʩʪʘʝʤʩʷ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʦʠʭ ʪʠʧʦʚ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʟʝʨʢʘʣ, ʥʝ ʪʘʢ ʫʞ ʠ ʚʘʞʥʦ, ʢʘʢʦʡ ʠʤʝʥʥʦ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʙʠʨʘʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʦʪʨʘʞʝʥʠʷ ʦʪ ʟʝʨʢʘʣ ʥʝʧʨʦʟʨʘʯʥʳʭ. 
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ʛʜʝ |Gð ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʧʨʦʭʦʞʜʝʥʠʷ, ʘ |Fð ï ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʞʝʥʠʷ. ɸʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ, |Eð ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʚ |Fð + i|Gð, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ |Fð ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ 

ʧʨʦʭʦʞʜʝʥʠʷ, ʘ |Gð ï ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʞʝʥʠʷ: 

|Dð = |Gð + i|Fð ʠ |Eð = |Fð + i|Gð.  

ʅʝʪʨʫʜʥʦ ʫʙʝʜʠʪʴʩʷ (ʚʚʠʜʫ ʣʠʥʝʡʥʦʩʪʠ ʵʚʦʣʶʮʠʠ U), ʯʪʦ ʩʦʚʦʢʫʧʥʦʝ ʩʦʩʪʦʷʥʠʝ i|Dð ï |Eð 

ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

i|Dð ï |Eð ~�i(|Gð + i|Fð) ï (|Fð + i|Gð) = i|Gð ï |Fð ï |Fð ï i|Gð = ï2|Fð . 

(ʂʦʵʬʬʠʮʠʝʥʪ 2 ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʥʝ ʠʤʝʝʪ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʧʨʠ 

ʫʤʥʦʞʝʥʠʠ ʩʦʚʦʢʫʧʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ  ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, |Fð ʥʘ ʥʝʢʦʪʦʨʦʝ 

ʦʪʣʠʯʥʦʝ ʦʪ ʥʫʣʷ ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ ʬʠʟʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʦʩʪʘʝʪʩʷ ʧʨʝʞʥʝʡ.) ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ |Gð ʦʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʬʦʪʦʥʘ ʟʘʢʨʳʪʦʡ: ʧʦʩʣʝ ʩʣʠʷʥʠʷ ʜʚʫʭ ʣʫʯʝʡ ʚ 

ʦʜʠʥ ʦʪʢʨʳʪʦʡ ʦʩʪʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʴ |Fð. ʕʪʦʪ ʣʶʙʦʧʳʪʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʙʫʩʣʦʚʣʝʥ 

ʪʝʤ, ʯʪʦ ʚ ʬʠʟʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʬʦʪʦʥʘ ʚ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʝʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷʤʠ ʩ ʧʝʨʚʳʤ ʠ 

ʧʦʩʣʝʜʥʠʤ ʟʝʨʢʘʣʦʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʘ ʣʫʯʘ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʄʳ ʛʦʚʦʨʠʤ, ʯʪʦ ʧʨʠ ʵʪʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʜʚʫʭ ʣʫʯʝʡ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ çʤʠʨʳè 

ʬʦʪʦʥʘ ʤʝʞʜʫ ʫʧʦʤʷʥʫʪʳʤʠ ʩʪʦʣʢʥʦʚʝʥʠʷʤʠ ʥʝ ʦʪʜʝʣʝʥʳ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʜʠʥ ʦʪ ʜʨʫʛʦʛʦ, 

ʥʦ ʤʦʛʫʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʚʣʠʷʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʵʪʠʭ ʩʘʤʳʭ ʬʝʥʦʤʝʥʦʚ ʠʥʪʝʨʬʝʨʝʥʮʠʠ. 

ɺʘʞʥʦ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʦʧʠʩʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʝʜʠʥʠʯʥʳʝ ʬʦʪʦʥʳ. 

ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʬʦʪʦʥ çʧʨʦʙʫʝʪè ʦʙʘ ʦʪʢʨʳʪʳʭ ʧʝʨʝʜ ʥʠʤ ʧʫʪʠ, 

ʦʩʪʘʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʚʩʸ ʪʝʤ ʞʝ ʦʜʥʠʤ ʬʦʪʦʥʦʤ. ʆʥ ʥʝ ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ ʜʚʘ ʬʦʪʦʥʘ ʥʘ ʥʝʢʦʝʤ 

ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʵʪʘʧʝ, ʦʜʥʘʢʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʝʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʪʘʢʠʤ ʩʪʨʘʥʥʳʤ ʢʦʤʧʣʝʢʩʥʦ-

ʚʟʚʝʰʝʥʥʳʤ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʘʣʴʪʝʨʥʘʪʠʚ, ʯʪʦ ʢʘʢ ʨʘʟ ʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ. 

 

Ä5.8. ʈʝʜʫʢʮʠʷ R ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ 

ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʚʳʰʝ ʧʨʠʤʝʨʝ ʩʫʧʝʨʧʦʟʠʮʠʷ ʩʦʩʪʦʷʥʠʡ ʬʦʪʦʥʘ ʧʝʨʝʭʦʜʠʪ ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ ʚ ʦʜʥʦ-ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʚ ʪʦʯʢʘʭ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʥʘ ʨʠʩ. 5.12 

ʙʫʢʚʘʤʠ F ʠ G, ʨʘʟʤʝʱʝʥʳ ʜʝʪʝʢʪʦʨʳ ʬʦʪʦʥʦʚ (ʬʦʪʦʵʣʝʤʝʥʪʳ). ʇʦʩʢʦʣʴʢʫ ʚ ʜʘʥʥʦʤ ʢʦʥʢʨʝʪʥʦʤ 

ʧʨʠʤʝʨʝ ʬʦʪʦʥ, ʤʠʥʦʚʘʚ ʧʦʩʣʝʜʥʝʝ ʟʝʨʢʘʣʦ, ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ |Fð (ʪʦʯʥʝʝ, ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦʤ |Fð), ʘ ʩʦʩʪʦʷʥʠʝ |Gð ʥʠʢʘʢʦʛʦ ʫʯʘʩʪʠʷ ʚ ʝʛʦ ʜʘʣʴʥʝʡʰʝʡ ʩʫʜʴʙʝ ʥʝ ʧʨʠʥʠʤʘʝʪ, ʜʝʪʝʢʪʦʨ ʚ 

ʪʦʯʢʝ F ʟʘʨʝʛʠʩʪʨʠʨʫʝʪ ʬʦʪʦʥ, ʘ ʜʝʪʝʢʪʦʨ ʚ ʪʦʯʢʝ G ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʫʝʪ ʥʠʯʝʛʦ. 

ʏʪʦ ʧʨʦʠʟʦʡʜʝʪ ʚ ʙʦʣʝʝ ʦʙʱʝʤ ʩʣʫʯʘʝ ï ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʧʦʜʘʪʴ ʥʘ ʵʪʠ 

ʜʝʪʝʢʪʦʨʳ ʩʫʧʝʨʧʦʟʠʮʠʶ ʩʦʩʪʦʷʥʠʡ ʚʨʦʜʝ w|Fð + z|Gð? ɼʝʪʝʢʪʦʨʳ ʚʳʧʦʣʥʷʪ ʠʟʤʝʨʝʥʠʝ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʠʪʴ, ʥʘʭʦʜʠʪʩʷ ʬʦʪʦʥ ʚ ʩʦʩʪʦʷʥʠʠ |Fð ʠʣʠ ʞʝ ʚ ʩʦʩʪʦʷʥʠʠ |Gð. ʂʚʘʥʪʦʚʦʝ ʠʟʤʝʨʝʥʠʝ 

ʨʘʚʥʦʩʠʣʴʥʦ ʨʘʟʛʣʷʜʳʚʘʥʠʶ ʢʚʘʥʪʦʚʦʛʦ ʩʦʙʳʪʠʷ ʯʝʨʝʟ ʫʚʝʣʠʯʠʪʝʣʴʥʦʝ ʩʪʝʢʣʦ ʠ ʧʝʨʝʚʦʜʠʪ 

ʩʦʙʳʪʠʝ ʩ ʢʚʘʥʪʦʚʦʛʦ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ. ʅʘ ʢʚʘʥʪʦʚʦʤ ʫʨʦʚʥʝ, ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ U-ʵʚʦʣʶʮʠʠ, ʣʠʥʝʡʥʳʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʩʦʭʨʘʥʷʶʪʩʷ. ʆʜʥʘʢʦ ʢʘʢ ʪʦʣʴʢʦ ʤʳ 

ʚʳʪʷʛʠʚʘʝʤ ʧʨʦʮʝʩʩ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʥʘ ʢʦʪʦʨʦʤ ʩʦʙʳʪʠʷ ʫʞʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʥʝʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʦʠʟʦʰʝʜʰʝʝ, ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʦʙʲʝʢʪʳ ʙʦʣʴʰʝ ʥʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʞʥʠʭ 

ʩʪʨʘʥʥʳʭ ʢʦʤʧʣʝʢʩʥʦ-ʚʟʚʝʰʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʩʦʩʪʦʷʥʠʡ. ɺʳʷʩʥʷʝʪʩʷ (ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ), ʯʪʦ 

ʬʦʪʦʥ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʣʠʙʦ ʜʝʪʝʢʪʦʨʦʤ ʚ ʪʦʯʢʝ F, ʣʠʙʦ ʜʝʪʝʢʪʦʨʦʤ ʚ ʪʦʯʢʝ G, ʧʨʠʯʝʤ ʵʪʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. ʂʚʘʥʪʦʚʦʝ ʩʦʩʪʦʷʥʠʝ 

ʪʘʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ çʧʝʨʝʩʢʘʢʠʚʘʝʪè ʦʪ ʩʫʧʝʨʧʦʟʠʮʠʠ w|Fð + z|Gð ʢ ʩʦʩʪʦʷʥʠʶ çʣʠʙʦ |Fð, ʣʠʙʦ 

|Gðè. ʊʘʢʦʡ çʩʢʘʯʦʢè ʚ ʦʧʠʩʘʥʠʠ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ (ʦʪ ʩʫʧʝʨʧʦʟʠʮʠʠ ʩʦʩʪʦʷʥʠʡ ʢʚʘʥʪʦʚʦʛʦ 

ʫʨʦʚʥʷ ʢ ʩʦʩʪʦʷʥʠʶ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʫʝʪʩʷ ʣʠʰʴ ʦʜʥʘ ʠʟ ʚʦʟʤʦʞʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ) ʥʘʟʳʚʘʝʪʩʷ ʨʝʜʫʢʮʠʝʡ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ, ʠʣʠ ʢʦʣʣʘʧʩʦʤ ʚʦʣʥʦʚʦʡ 

ʬʫʥʢʮʠʠ; ʵʪʫ ʦʧʝʨʘʮʠʶ ʷ ʙʫʜʫ ʦʙʦʟʥʘʯʘʪʴ ʙʫʢʚʦʡ R. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʩʣʝʜʫʝʪ ʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʦʧʝʨʘʮʠʶ R ʢʘʢ ʨʝʘʣʴʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʣʠʙʦ ʢʘʢ ʥʝʢʫʶ ʠʣʣʶʟʠʶ ʠʣʠ ʘʧʧʨʦʢʩʠʤʘʮʠʶ, 

ʯʨʝʟʚʳʯʘʡʥʦ ʜʣʷ ʥʘʰʠʭ ʮʝʣʝʡ ʚʘʞʝʥ, ʠ ʤʳ ʢ ʥʝʤʫ ʝʱʝ ʦʙʷʟʘʪʝʣʴʥʦ ʚʝʨʥʝʤʩʷ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʤ 

ʧʨʠʭʦʜʠʪʩʷ (ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʷʭ) ʦʪʙʨʘʩʳʚʘʪʴ ʵʚʦʣʶʮʠʶ U ʠ 

ʟʘʤʝʥʷʪʴ ʝʝ ʩʦʚʝʨʰʝʥʥʦ ʦʪʣʠʯʥʦʡ ʦʪ ʥʝʝ ʧʨʦʮʝʜʫʨʦʡ R, ʝʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʍ-ʟʘʛʘʜʢʘ 

ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʜʫʤʘʶ, ʙʫʜʝʪ ʣʫʯʰʝ, ʝʩʣʠ ʤʳ ʥʝ ʩʪʘʥʝʤ ʩʣʠʰʢʦʤ 

ʫʛʣʫʙʣʷʪʴʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʧʘʨʘʜʦʢʩʘ, ʘ ʙʫʜʝʤ (ʫʩʣʦʚʥʦ) ʨʘʩʩʤʘʪʨʠʚʘʪʴ R ʢʘʢ, ʚ ʩʫʱʥʦʩʪʠ, 

ʥʝʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʨʦʩʪʦ ʩʦʧʫʪʩʪʚʫʝʪ (ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʷʭ, 

ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ) ʧʨʦʮʝʜʫʨʝ çʧʝʨʝʤʝʱʝʥʠʷè ʩʦʙʳʪʠʷ ʩ ʢʚʘʥʪʦʚʦʛʦ ʫʨʦʚʥʷ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʡ. 
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ʂʘʢ ʞʝ ʚʳʯʠʩʣʷʶʪʩʷ ʚʝʨʦʷʪʥʦʩʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʥʘ ʩʫʧʝʨʧʦʟʠʮʠʠ 

ʩʦʩʪʦʷʥʠʡ? ɼʣʷ ʵʪʦʛʦ ʠʤʝʝʪʩʷ ʦʜʥʦ ʚʝʩʴʤʘ ʟʘʤʝʯʘʪʝʣʴʥʦʝ ʧʨʘʚʠʣʦ. ɼʦʧʫʩʪʠʤ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʙʦʨ ʤʝʞʜʫ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ |Fð ʠ |Gð, ʢʘʢ ʚ 

ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ ʧʨʠʤʝʨʝ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʜʝʪʝʢʪʦʨʳ ʚ ʪʦʯʢʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, F ʠ G. 

ʉʦʛʣʘʩʥʦ ʫʧʦʤʷʥʫʪʦʤʫ ʧʨʘʚʠʣʫ, ʚ ʩʣʫʯʘʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʩʦʩʪʦʷʥʠʡ 

w|Fð + z|Gð 

ʦʪʥʦʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʬʦʪʦʥ ʙʫʜʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʜʝʪʝʢʪʦʨʦʤ F, ʢ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, 

ʯʪʦ ʬʦʪʦʥ ʙʫʜʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʜʝʪʝʢʪʦʨʦʤ G, ʨʘʚʥʦ 

|w|
2
 : |z|

2
 , 

ʪ.ʝ. ʦʪʥʦʰʝʥʠʶ ʢʚʘʜʨʘʪʦʚ ʤʦʜʫʣʝʡ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ w ʠ z. ʂʚʘʜʨʘʪ ʤʦʜʫʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʯʠʩʣʘ ʨʘʚʝʥ ʩʫʤʤʝ ʢʚʘʜʨʘʪʦʚ ʝʛʦ ʚʝʱʝʩʪʚʝʥʥʦʡ ʠ ʤʥʠʤʦʡ ʯʘʩʪʝʡ; ʪ.ʝ. ʢʚʘʜʨʘʪ ʤʦʜʫʣʷ ʯʠʩʣʘ 

z = ʭ + iy, 

ʛʜʝ ʭ ʠ ʫ ï ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ, ʨʘʚʝʥ  

|z|
2
 = ʭ

2
 + ʫ

2
 = (ʭ + iy)(x ï iy) = zz. 
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 (= ʭ ï iy) ʥʘʟʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʩʦʧʨʷʞʝʥʥʳʤ ʯʠʩʣʘ z; ʘʥʘʣʦʛʠʯʥʘʷ ʦʧʝʨʘʮʠʷ 

ʧʨʦʜʝʣʳʚʘʝʪʩʷ ʠ ʩ w. (ɺ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʤ ʨʘʩʩʫʞʜʝʥʠʠ ʷ ʥʝʷʚʥʦ ʧʦʜʨʘʟʫʤʝʚʘʶ, ʯʪʦ ʩʦʩʪʦʷʥʠʷ, 

ʦʙʦʟʥʘʯʝʥʥʳʝ ʤʥʦʶ ʯʝʨʝʟ |Fð, |Gð ʠ ʪ.ʜ., ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʥʦʨʤʠʨʦʚʘʥʳ. ʉʤʳʩʣ ʵʪʦʛʦ ʪʝʨʤʠʥʘ ʷ 

ʦʙʲʷʩʥʶ ʧʦʟʜʥʝʝ, ʩʤ. Ä5.12; ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʦʨʤʠʨʦʚʢʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʦʩʴ 

ʧʨʘʚʠʣʦ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʫʢʘʟʘʥʥʦʡ ʬʦʨʤʝ.) 

ʀʤʝʥʥʦ ʟʜʝʩʴ, ʠ ʪʦʣʴʢʦ ʟʜʝʩʴ, ʥʘ ʢʚʘʥʪʦʚʫʶ ʩʮʝʥʫ ʚʳʭʦʜʷʪ ʂʘʨʜʘʥʦʚʳ ʚʝʨʦʷʪʥʦʩʪʠ. ʄʳ 

ʚʠʜʠʤ, ʯʪʦ ʥʘ ʢʚʘʥʪʦʚʦʤ ʫʨʦʚʥʝ ʢʦʤʧʣʝʢʩʥʳʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝ ʠʛʨʘʶʪ ʩʘʤʠ ʧʦ ʩʝʙʝ 

ʨʦʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ (ʜʘ ʠ ʥʝ ʤʦʛʫʪ ʵʪʦʛʦ ʜʝʣʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʢʦʤʧʣʝʢʩʥʳʝ), ʘ 

ʚʦʪ ʚʧʦʣʥʝ ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʚʘʜʨʘʪʳ ʤʦʜʫʣʝʡ ʵʪʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʘʢʠʝ ʨʦʣʠ 

ʠʛʨʘʶʪ. ɹʦʣʝʝ ʪʦʛʦ, ʪʦʣʴʢʦ ʪʝʧʝʨʴ, ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ, ʧʨʠʦʙʨʝʪʘʶʪ ʩʤʳʩʣ ʧʦʥʷʪʠʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʚʝʨʦʷʪʥʦʩʪʠ. ʀʟʤʝʨʝʥʠʝ ʢʚʘʥʪʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʩʭʦʜʠʪ, ʚ ʩʫʱʥʦʩʪʠ, 

ʪʦʛʜʘ, ʢʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ çʫʚʝʣʠʯʝʥʠʝè ʥʝʢʦʪʦʨʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʚʳʪʷʛʠʚʘʶʱʝʝ ʝʛʦ ʩ ʢʚʘʥʪʦʚʦʛʦ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ. ɺ ʩʣʫʯʘʝ ʬʦʪʦʵʣʝʤʝʥʪʘ ʨʝʛʠʩʪʨʘʮʠʷ 

ʢʚʘʥʪʦʚʦʛʦ ʩʦʙʳʪʠʷ ï ʚ ʚʠʜʝ ʧʨʠʝʤʘ ʬʦʪʦʥʘ ï ʚʳʟʳʚʘʝʪ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʚʦʟʤʫʱʝʥʠʝ ʥʘ 

ʢʣʘʩʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʩʢʘʞʝʤ, ʚʧʦʣʥʝ ʦʪʯʝʪʣʠʚʳʡ çʱʝʣʯʦʢè. ɺʤʝʩʪʦ ʬʦʪʦʵʣʝʤʝʥʪʘ ʤʳ ʤʦʛʣʠ ʙʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʬʦʪʦʥʘ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʫʶ ʬʦʪʦʛʨʘʬʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʢʫ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʢʚʘʥʪʦʚʦʝ ʩʦʙʳʪʠʝ çʧʨʠʙʳʪʠʝ ʬʦʪʦʥʘè ʚʳʪʷʛʠʚʘʝʪʩʷ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʚ ʚʠʜʝ 

ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʦʡ ʦʪʤʝʪʢʠ ʥʘ ʧʣʘʩʪʠʥʢʝ. ɺ ʢʘʞʜʦʤ ʠʟ ʩʣʫʯʘʝʚ ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʢʫʶ ʥʝʫʩʪʦʡʯʠʚʦ ʫʨʘʚʥʦʚʝʰʝʥʥʫʶ ʩʠʩʪʝʤʫ ï ʥʠʯʪʦʞʥʦ ʤʘʣʦʛʦ ʢʚʘʥʪʦʚʦʛʦ 

ʩʦʙʳʪʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʥʘʨʫʰʠʪʴ ʵʪʦ ʨʘʚʥʦʚʝʩʠʝ ʠ ʚʳʟʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʠʡ ʧʦ ʤʘʩʰʪʘʙʫ ʠ ʥʘʙʣʶʜʘʝʤʳʡ ʥʘ ʢʣʘʩʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʵʬʬʝʢʪ. ʀʤʝʥʥʦ ʧʨʠ ʵʪʦʤ 

ʧʝʨʝʭʦʜʝ ʦʪ ʢʚʘʥʪʦʚʦʛʦ ʫʨʦʚʥʷ ʢ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ʂʘʨʜʘʥʦ ʚʦʟʚʦʜʷʪʩʷ ʚ 

ʢʚʘʜʨʘʪ ʠ ʩʪʘʥʦʚʷʪʩʷ ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʂʘʨʜʘʥʦ! 

ʇʦʩʤʦʪʨʠʤ, ʢʘʢ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʵʪʦ ʧʨʘʚʠʣʦ ʢ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʚʤʝʩʪʦ ʟʝʨʢʘʣʘ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʫʩʪʘʥʦʚʣʝʥ ʬʦʪʦʵʣʝʤʝʥʪ; ʪʦʛʜʘ ʧʘʜʘʶʱʠʡ ʥʘ ʥʝʛʦ ʬʦʪʦʥ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

|Bð + i|Cð, 

ʛʜʝ ʩʦʩʪʦʷʥʠʝ |Bð ʦʟʥʘʯʘʝʪ, ʯʪʦ ʬʦʪʦʥ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʬʦʪʦʵʣʝʤʝʥʪʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ʩʦʩʪʦʷʥʠʠ |Cð 

ʨʝʛʠʩʪʨʘʮʠʠ ʬʦʪʦʥʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʆʪʥʦʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʨʠ ʵʪʦʤ ʨʘʚʥʦ 

|1|
2
 : |i|

2
 = 1 : 1; ʪ.ʝ. ʚʝʨʦʷʪʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʜʚʫʭ ʚʦʟʤʦʞʥʳʭ ʩʦʙʳʪʠʡ ʨʘʚʥʳ, ʠ ʬʦʪʦʥ ʘʢʪʠʚʠʨʫʝʪ 

ʬʦʪʦʵʣʝʤʝʥʪ ʩ ʪʦʡ ʞʝ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʩ ʢʘʢʦʡ ʠ ʚʦʚʩʝ ʥʝ ʧʦʧʘʜʘʝʪ ʥʘ ʥʝʛʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʩʣʫʯʘʡ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʤʳ ʥʝ ʟʘʤʝʥʷʝʤ ʟʝʨʢʘʣʦ ʚ 

ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʬʦʪʦʵʣʝʤʝʥʪʦʤ, ʘ ʧʦʣʥʦʩʪʴʶ ʙʣʦʢʠʨʫʝʤ ʦʜʠʥ ʠʟ ʣʫʯʝʡ ʥʝʢʠʤ ʥʝʧʨʦʟʨʘʯ-

ʥʳʤ çʬʦʪʦʥʦʧʦʛʣʦʱʘʶʱʠʤè ʧʨʝʧʷʪʩʪʚʠʝʤ ï ʩʢʘʞʝʤ, ʣʫʯ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʩʪʦʷʥʠʶ |Dð 

ʬʦʪʦʥʘ (ʩʤ. ʨʠʩ. 5.13); ʧʨʠ ʵʪʦʤ ʠʥʪʝʨʬʝʨʝʥʮʠʷ, ʠʤʝʚʰʘʷ ʤʝʩʪʦ ʨʘʥʝʝ, ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʨʫʰʝʥʘ. 

ʊʝʧʝʨʴ, ʤʠʥʦʚʘʚ ʧʦʩʣʝʜʥʝʝ ʟʝʨʢʘʣʦ, ʬʦʪʦʥ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʚ ʩʦʩʪʦʷʥʠʝ |Gð (ʚʦʟʤʦʞʥʦʩʪʴ |Fð ʪʦʞʝ 

ʧʦʢʘ ʥʠʢʪʦ ʥʝ ʦʪʤʝʥʷʣ) ï ʦʜʥʘʢʦ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʝ ʙʫʜʝʪ ʧʦʛʣʦʱʝʥ ʧʨʝʧʷʪʩʪʚʠʝʤ. ɽʩʣʠ 

ʧʨʝʧʷʪʩʪʚʠʝ ʧʦʛʣʦʱʘʝʪ ʬʦʪʦʥ, ʪʦ ʦʥ ʚʦʦʙʱʝ ʥʝ ʜʦʡʜʝʪ ʜʦ ʜʝʪʝʢʪʦʨʦʚ, ʥʠ ʚ ʩʦʩʪʦʷʥʠʠ |Fð, ʥʠ ʚ 

ʩʦʩʪʦʷʥʠʠ |Gð, ʥʠ ʚ ʢʘʢʦʡ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʠʭ ʢʦʤʙʠʥʘʮʠʠ. ɽʩʣʠ ʞʝ ʧʦʛʣʦʱʝʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʪʦ 

ʧʦʩʣʝʜʥʝʛʦ ʟʝʨʢʘʣʘ ʬʦʪʦʥ ʜʦʩʪʠʛʥʝʪ, ʧʨʝʙʳʚʘʷ ʚ çʧʨʦʩʪʦʤè ʩʦʩʪʦʷʥʠʠ ï|Eð, ʢʦʪʦʨʦʝ ʧʦʩʣʝ 
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 ɺ.ʕ.: ʉʤ. { PENRO3}.  
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ʧʨʦʭʦʞʜʝʥʠʷ ʟʝʨʢʘʣʘ ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʚ ï|Fð ï i|Gð. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ï ʠ |Fð, ʠ |Gð. 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʝʧʷʪʩʪʚʠʝ (ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʩʭʝʤʝ) ʥʝ ʧʦʛʣʦʱʘʝʪ ʬʦʪʦʥ, 

ʢʦʤʧʣʝʢʩʥʳʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʟʤʦʞʥʳʤ ʩʦʩʪʦʷʥʠʷʤ |Fð ʠ |Gð, ʨʘʚʥʳ 

ï1 ʠ ïi. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʨʘʚʥʦ |ï1|
2
 : |ïi|

2
, ʯʪʦ ʦʧʷʪʴ ʜʘʝʪ ʦʜʠʥʘʢʦʚʳʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʜʣʷ ʦʙʦʠʭ ʚʦʟʤʦʞʥʳʭ ʩʦʙʳʪʠʡ ï ʬʦʪʦʥ ʘʢʪʠʚʠʨʫʝʪ ʜʝʪʝʢʪʦʨ ʚ ʪʦʯʢʝ |Fð ʩ ʪʦʡ ʞʝ 

ʚʝʨʦʷʪʥʦʩʪʴʶ, ʩ ʢʘʢʦʡ ʦʥ ʘʢʪʠʚʠʨʫʝʪ ʜʝʪʝʢʪʦʨ ʚ ʪʦʯʢʝ |Gð. 

 

 
ʈʠʩ. 5.13. ɽʩʣʠ ʧʝʨʝʢʨʳʪʴ ʣʫʯ |Dð ʢʘʢʠʤ-ʣʠʙʦ ʧʨʝʧʷʪʩʪʚʠʝʤ, ʪʦ ʜʝʪʝʢʪʦʨ G ʪʘʢʞʝ 

ʩʤʦʞʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʠʙʳʪʠʝ ʬʦʪʦʥʘ (ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʵʪʦʪ ʬʦʪʦʥ ʥʝ 

ʙʫʜʝʪ ʨʘʥʴʰʝ ʧʦʛʣʦʱʝʥ ʧʨʝʧʷʪʩʪʚʠʝʤ!). 

 

ʂʨʦʤʝ ʪʦʛʦ, ʩʘʤʦ ʧʨʝʧʷʪʩʪʚʠʝ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ çʠʟʤʝʨʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤè ï ʢʦʣʴ 

ʩʢʦʨʦ ʚʘʨʠʘʥʪʳ çʧʨʝʧʷʪʩʪʚʠʝ ʧʦʛʣʦʱʘʝʪ ʬʦʪʦʥè ʠ çʧʨʝʧʷʪʩʪʚʠʝ ʥʝ ʧʦʛʣʦʱʘʝʪ ʬʦʪʦʥè ʤʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʝ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʢʦʪʦʨʳʤ ʥʝʣʴʟʷ ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʢʦʤʧʣʝʢʩʥʳʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. ɼʘʞʝ ʝʩʣʠ ʧʨʝʧʷʪʩʪʚʠʝ ʥʝ ʫʩʪʨʦʝʥʦ ʪʘʢʠʤ ʜʝʣʠʢʘʪʥʳʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʢʚʘʥʪʦʚʦʝ ʩʦʙʳʪʠʝ çʧʦʛʣʦʱʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʝʤ ʬʦʪʦʥʘè ʧʦʨʦʞʜʘʝʪ ʩʦʙʳʪʠʝ, 

ʥʘʙʣʶʜʘʝʤʦʝ ʥʘ ʢʣʘʩʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʩʣʝʜʫʝʪ ʚʩʸ ʞʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʧʨʝʧʷʪʩʪʚʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʛʣʦʱʝʥʠʷ ʬʦʪʦʥʘ ʥʝʢʦʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʧʨʝʧʷʪʩʪʚʠʝ 

ʤʘʪʝʨʠʘʣʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʤʫ, ʧʫʩʪʴ ʠ ʤʘʣʦʤʫ, ʚʦʟʤʫʱʝʥʠʶ ï ʧʨʠ ʵʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʩʦʙʨʘʪʴ ʚʩʶ ʩʚʷʟʘʥʥʫʶ ʩ ʪʘʢʠʤ ʚʦʟʤʫʱʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦʙʳ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦ 

ʥʝʡ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʵʬʬʝʢʪʳ ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʚʘʥʪʦʚʳʝ ʬʝʥʦʤʝʥʳ. ʀʪʘʢ, 

ʧʨʝʧʷʪʩʪʚʠʝ (ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ) ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʙʲʝʢʪ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ï ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʨʝʛʠʩʪʨʠʨʫʝʪ ʦʥʦ ʧʦʛʣʦʱʝʥʠʝ ʬʦʪʦʥʘ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘʙʣʶʜʘʝʤʳʤ ʦʙʨʘʟʦʤ ʠʣʠ ʥʝʪ. 

(ʂ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʤʳ ʝʱʝ ʚʝʨʥʝʤʩʷ, ʩʤ. Ä6.6.) 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʳ ʚʦʣʴʥʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ çʧʨʘʚʠʣʦʤ ʢʚʘʜʨʘʪʦʚ ʤʦʜʫʣʝʡè ʠ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʬʦʪʦʥ ʠ ʚʧʨʘʚʜʫ ʦʢʘʞʝʪʩʷ ʧʦʛʣʦʱʝʥ ʧʨʝʧʷʪʩʪʚʠʝʤ. ʇʝʨʝʜ 

ʩʪʦʣʢʥʦʚʝʥʠʝʤ ʩ ʧʨʝʧʷʪʩʪʚʠʝʤ ʬʦʪʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ i|Dð ï |ɽð, ʧʨʠʯʝʤ ʧʦʛʣʦʱʘʝʪʩʷ ʣʠʰʴ 

ʬʦʪʦʥ ʚ ʩʦʩʪʦʷʥʠʠ |Dð, ʪʦʛʜʘ ʢʘʢ ʚ ʩʦʩʪʦʷʥʠʠ |ɽð ʧʦʛʣʦʱʝʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʆʪʥʦʰʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʢ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝ-ʧʦʛʣʦʱʝʥʠʷ ʨʘʚʥʦ |i|
2
  : |ï1|

2
 = 1 : 1 ï ʦʙʝ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʠ ʟʜʝʩʴ ʨʘʚʥʦʚʝʨʦʷʪʥʳ. 

ʄʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʝʱʝ ʦʜʥʫ ʥʝʙʦʣʴʰʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ: ʫʙʝʨʝʤ 

ʧʨʝʧʷʪʩʪʚʠʝ ʜʣʷ ʣʫʯʘ D; ʟʝʨʢʘʣʦ ʞʝ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʥʝ ʙʫʜʝʤ ʟʘʤʝʥʷʪʴ ʜʝʪʝʢʪʦʨʦʤ, ʥʦ 

çʧʨʠʢʨʫʪʠʤè ʚʤʝʩʪʦ ʵʪʦʛʦ ʢ ʟʝʨʢʘʣʫ ʥʝʢʦʝ ʦʩʦʙʦʛʦ ʨʦʜʘ ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʪʘʢʦʚʘ, ʯʪʦ ʦʥʦ ʩʧʦʩʦʙʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 

(ʪ.ʝ. ʚʳʚʦʜʠʪʴ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ) ʚʦʟʜʝʡʩʪʚʠʝ, ʦʢʘʟʳʚʘʝʤʦʝ ʥʘ ʟʝʨʢʘʣʦ ʬʦʪʦʥʦʤ ʧʨʠ 
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ʦʪʨʘʞʝʥʠʠ, ʢʘʢʠʤ ʙʳ ʤʘʣʳʤ ʵʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʠ ʙʳʣʦ; ʩʠʛʥʘʣʦʤ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʫʩʪʴ 

ʙʫʜʝʪ ʦʪʢʣʦʥʝʥʠʝ ʩʪʨʝʣʢʠ ʥʘ ʮʠʬʝʨʙʣʘʪʝ ʥʘʰʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʩʤ. ʨʠʩ. 5.14). ɿʜʝʩʴ ʦʪʢʣʦʥʝʥʠʝ 

ʩʪʨʝʣʢʠ ʚʳʟʳʚʘʝʪʩʷ ʬʦʪʦʥʦʤ ʚ ʩʦʩʪʦʷʥʠʠ |Bð, ʩʦʩʪʦʷʥʠʝ ʞʝ |ʉð ʥʠʢʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʪʨʝʣʢʫ 

ʥʝ ʦʢʘʟʳʚʘʝʪ. ʇʨʠʥʠʤʘʷ ʬʦʪʦʥ ʚ ʩʦʩʪʦʷʥʠʠ |Bð + i|ʉð, ʫʩʪʨʦʡʩʪʚʦ çʢʦʣʣʘʧʩʠʨʫʝʪ ʚʦʣʥʦʚʫʶ 

ʬʫʥʢʮʠʶè ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʩʫʧʝʨʧʦʟʠʮʠʶ ʣʠʙʦ ʢʘʢ ʩʦʩʪʦʷʥʠʝ |Bð (ʩʪʨʝʣʢʘ ʦʪʢʣʦʥʷʝʪʩʷ), ʣʠʙʦ 

ʢʘʢ ʩʦʩʪʦʷʥʠʝ |ʉð (ʩʪʨʝʣʢʘ ʦʩʪʘʝʪʩʷ ʥʝʧʦʜʚʠʞʥʦʡ), ʧʨʠʯʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʦʠʭ ʠʩʭʦʜʦʚ 

ʦʜʠʥʘʢʦʚʳ (ʧʦʩʢʦʣʴʢʫ |1|
2
 : |i|

2
 = 1 : 1). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʪʘʢʞʝ ʠʤʝʝʪ ʤʝʩʪʦ 

ʧʨʦʮʝʜʫʨʘ R. ʆ ʜʘʣʴʥʝʡʰʝʡ ʩʫʜʴʙʝ ʬʦʪʦʥʘ ʤʳ ʨʘʩʩʫʞʜʘʝʤ ʧʨʠʤʝʨʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʤʳ ʜʝʣʘʣʠ ʵʪʦ 

ʚʳʰʝ; ʧʨʠ ʵʪʦʤ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ï ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʧʨʝʧʷʪʩʪʚʠʝʤ ï ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ 

ʬʦʪʦʥʘ ʜʝʪʝʢʪʦʨʘʤʠ F ʠ G ʩʥʦʚʘ ʨʘʚʥʳ (ʧʨʠʯʝʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʦʪʢʣʦʥʷʣʘʩʴ ʩʪʨʝʣʢʘ ʠʣʠ 

ʥʝʪ). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʬʦʪʦʥ ʚ ʜʘʥʥʦʡ ʩʭʝʤʝ ʤʦʛ ʚʳʟʚʘʪʴ ʦʪʢʣʦʥʝʥʠʝ ʩʪʨʝʣʢʠ, ʟʝʨʢʘʣʦ ʚ ʧʨʘʚʦʤ 

ʥʠʞʥʝʤ ʫʛʣʫ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ çʧʦʜʚʠʞʥʳʤè, ʦʪʩʫʪʩʪʚʠʝ ʞʝ ʞʝʩʪʢʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ 

ʥʘʨʫʰʘʝʪ ʭʨʫʧʢʠʡ ʧʦʨʷʜʦʢ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʦʡ çʜʝʩʪʨʫʢʪʠʚʥʦʡ ʠʥʪʝʨʬʝʨʝʥ-

ʮʠʠè ʤʝʞʜʫ ʜʚʫʤʷ ʪʨʘʝʢʪʦʨʠʷʤʠ ʜʚʠʞʝʥʠʷ ʬʦʪʦʥʦʚ ʦʪ ʪʦʯʢʠ ɸ ʢ ʪʦʯʢʝ G, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ 

ʬʦʪʦʥ ʚ ʠʩʭʦʜʥʦʤ ʧʨʠʤʝʨʝ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʜʝʪʝʢʪʦʨʦʤ G. 

 

 
ʈʠʩ. 5.14. ɸʥʘʣʦʛʠʯʥʦʛʦ ʵʬʬʝʢʪʘ ʤʦʞʥʦ ʜʦʩʪʠʯʴ, ʧʦʤʝʩʪʠʚ ʚ ʧʨʘʚʳʡ ʥʠʞʥʠʡ 

ʫʛʦʣ ʧʦʜʚʠʞʥʦʝ ʟʝʨʢʘʣʦ, ʩʥʘʙʞʝʥʥʦʝ ʥʝʢʠʤ ʜʝʪʝʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʧʦ 

ʜʚʠʞʝʥʠʶ ʟʝʨʢʘʣʘ ʦʧʨʝʜʝʣʠʪʴ, ʦʪʨʘʟʠʣʦ ʦʥʦ ʬʦʪʦʥ ʠʣʠ ʥʝʪ. ʀʥʪʝʨʬʝʨʝʥʮʠʷ 

ʟʜʝʩʴ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʨʫʰʝʥʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʜʝʪʝʢʪʦʨ ʚ ʪʦʯʢʝ G 

ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʠʙʳʪʠʝ ʬʦʪʦʥʘ. 

 

ʏʠʪʘʪʝʣʴ, ʜʦʣʞʥʦ ʙʳʪʴ, ʫʞʝ ʦʪʤʝʪʠʣ ʥʝʢʫʶ ʜʦʩʘʜʥʫʶ ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʴ ʚʩʝʭ ʥʘʰʠʭ 

ʨʘʩʩʫʞʜʝʥʠʡ, ʚʳʨʘʞʘʶʱʫʶʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ çʂʦʛʜʘ (ʘ ʛʣʘʚʥʦʝ, ʧʦʯʝʤʫ) 

ʢʚʘʥʪʦʚʳʝ ʧʨʘʚʠʣʘ ʧʝʨʝʭʦʜʷʪ ʦʪ ʢʚʘʥʪʦʚʦʛʦ ʜʝʪʝʨʤʠʥʠʟʤʘ ʢʦʤʧʣʝʢʩʥʳʭ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʢ ʢʣʘʩʩʠʯʝʩʢʠʤ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʟʚʝʰʝʥʥʳʤ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʘʣʴʪʝʨʥʘʪʠʚʘʤ, ʢʘʢʦʚʦʡ 

ʧʝʨʝʭʦʜ ʚʳʨʘʞʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʚ ʚʦʟʚʝʜʝʥʠʠ ʚ ʢʚʘʜʨʘʪ ʤʦʜʫʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʧʣʝʢʩ-

ʥʳʭ ʯʠʩʝʣ?è
24
. ʏʪʦ ʝʩʪʴ ʪʘʢʦʛʦ ʚ ʦʜʥʠʭ ʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ï ʪʘʢʠʭ, 

ʥʘʧʨʠʤʝʨ, ʢʘʢ ʜʝʪʝʢʪʦʨʳ ʬʦʪʦʥʦʚ ʚ ʪʦʯʢʘʭ F ʠ G ʠʣʠ ʟʝʨʢʘʣʦ ʚ ʥʠʞʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ (ʠʣʠ ʪʦ ʞʝ 

ʚʦʟʤʦʞʥʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʜʣʷ ʬʦʪʦʥʦʚ ʥʘ ʧʫʪʠ ʣʫʯʘ D), ï ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʦʙʲʝʢʪʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ, ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʜʨʫʛʠʤ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ, ʩʢʘʞʝʤ, ʬʦʪʦʥʘʤ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘ-

ʶʪʩʷ ʥʘ ʢʚʘʥʪʦʚʦʤ ʫʨʦʚʥʝ, ʠ ʪʨʝʙʫʶʪ ʧʦʵʪʦʤʫ ʩʦʚʝʨʰʝʥʥʦ ʠʥʦʛʦ ʩ ʩʦʙʦʡ ʦʙʨʘʱʝʥʠʷ? ʊʦʣʴʢʦ ʣʠ 
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 ɺ.ʕ.: ʅʫ, ʪʫʪ ʧʦ-ʤʦʝʤʫ ʇʝʥʨʦʫʟ çʧʝʨʝʛʠʙʘʝʪ ʧʘʣʢʫè, ʧʳʪʘʷʩʴ ʚʩʸ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʠʥʩʪʚʝʥʥʳʤ ʠ 

ʥʝʧʦʥʷʪʥʳʤ. ʗ ʦʙʝʱʘʣ çʥʝ ʚʣʝʟʘʪʴè ʚ ʬʠʟʠʢʫ, ʥʦ ʟʜʝʩʴ ʪʨʫʜʥʦ ʫʜʝʨʞʘʪʴʩʷ ʦʪ ʨʝʧʣʠʢʠ, ʯʪʦ ʟʘ çʢʚʘʜʨʘʪʘʤʠ 

ʤʦʜʫʣʝʡè ʞʝ ʣʝʛʢʦ ʫʛʘʜʳʚʘʝʪʩʷ ʪʝʦʨʝʤʘ ʇʠʬʘʛʦʨʘ ï ʩʫʤʤʘ ʜʚʫʭ ʢʚʘʜʨʘʪʦʚ ʨʘʚʥʘ ʢʚʘʜʨʘʪʫ ʝʜʠʥʠʮʳ. ʉʪʘʣʦ 

ʙʳʪʴ, ʩʦʙʩʪʚʝʥʥʦ çʤʦʜʫʣʠè ʙʫʜʫʪ ʧʨʦʝʢʮʠʷʤʠ ʵʪʦʡ çʝʜʠʥʠʮʳè ʥʘ ʚʳʙʨʘʥʥʳʝ ʦʩʠ. ʈʝʯʴ, ʦʯʝʚʠʜʥʦ, ʠʜʝʪ ʦ 

ʚʨʘʱʝʥʠʠ, ʘ çʨʝʜʫʢʮʠʷ Rè, ʩʪʘʣʦ ʙʳʪʴ, ʙʫʜʝʪ ʧʨʦʩʪʦ ʧʨʝʢʨʘʱʝʥʠʝʤ ʵʪʦʛʦ ʚʨʘʱʝʥʠʷ ï ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʬʘʟʳ, ʚ ʢʦʪʦʨʦʡ ʵʪʦ ʚʨʘʱʝʥʠʝ ʧʨʝʢʨʘʱʘʶʪ, ʙʫʜʝʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʨʝʟʫʣʴʪʘʪ. ʅʦ, ʧʦʚʪʦʨʷʶ, ʷ ʥʝ ʭʦʯʫ ʥʠʯʝʛʦ 

ʚʳʜʚʠʛʘʪʴ ʚ ʬʠʟʠʢʝ. 



çʄʳʩʣʠ ʦʙ ʀʩʪʠʥʝè  ɺʳʧʫʩʢ ˉ 18 

  
28 

ʚ ʪʦʤ ʜʝʣʦ, ʯʪʦ ʬʦʪʦʥ ï ʵʪʦ ʩʠʩʪʝʤʘ ʬʠʟʠʯʝʩʢʠ ʧʨʦʩʪʘʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʮʝʣʠʢʦʤ 

ʢʘʢ ʦʙʲʝʢʪ ʢʚʘʥʪʦʚʦʛʦ ʫʨʦʚʥʷ, ʪʦʛʜʘ ʢʘʢ ʜʝʪʝʢʪʦʨʳ ʠ ʧʨʝʧʷʪʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʘʤʠ ʩʣʦʞʥʳ-

ʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʠʰʴ ʧʨʠʙʣʠʞʝʥʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʪʦʥʢʦʩʪʠ ʢʚʘʥʪʦʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʫʩʨʝʜʥʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ? ʄʥʦʛʠʝ ʬʠʟʠʢʠ, ʥʝʩʦʤʥʝʥʥʦ, 

ʦʪʚʝʪʷʪ ʥʘ ʧʦʩʣʝʜʥʠʡ ʚʦʧʨʦʩ ʫʪʚʝʨʜʠʪʝʣʴʥʦ: ʚʩʝ ʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʩʢʘʞʫʪ ʦʥʠ ʚʘʤ, ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʧʦʟʠʮʠʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ, ʠ ʣʠʰʴ ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʫʜʦʙʩʪʚʘ, 

ʤʳ ʠʩʩʣʝʜʫʝʤ ʙʦʣʴʰʠʝ ʠ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʠʯʝʤ ʧʨʘʚʠʣʘ ʚʝʨʦʷʪ-

ʥʦʩʪʝʡ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʧʨʦʮʝʜʫʨʝ R, ʷʚʣʷʶʪʩʷ, ʚ ʥʝʢʦʪʦʨʦʤ ʨʦʜʝ, ʩʣʝʜʩʪʚʠʝʤ ʫʧʦʤʷʥʫʪʦʛʦ 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. ɺ Ä6.6 ʠ Ä6.7 ʤʳ ʫʚʠʜʠʤ, ʯʪʦ ʦʪ ʥʘʰʠʭ ʪʨʫʜʥʦʩʪʝʡ (ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʍ-ʟʘʛʘʜʦʢ) ʪʘʢʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʦʪʥʶʜʴ ʥʝ ʩʧʘʩʘʝʪ, ʨʘʚʥʦ ʢʘʢ ʥʝ 

ʦʙʲʷʩʥʷʝʪ ʦʥʘ ʠ ʩʤʳʩʣʘ ʫʜʠʚʠʪʝʣʴʥʦʛʦ R-ʧʨʘʚʠʣʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʠʟ ʢʚʘʜʨʘʪʦʚ ʤʦʜʫʣʝʡ 

ʢʦʤʧʣʝʢʩʥʳʭ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʯʫʜʝʩʥʳʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʘʶʪʩʷ ʚʝʨʦʷʪʥʦʩʪʠ. ʀ ʚʩʸ ʞʝ ʥʘʤ 

ʧʨʠʜʝʪʩʷ ʧʦʢʘ ʢʘʢ-ʪʦ ʫʩʤʠʨʠʪʴ ʥʘʰʫ ʜʦʩʘʜʫ ʠ ʧʨʦʜʦʣʞʠʪʴ ʟʥʘʢʦʤʩʪʚʦ ʩ ʚʳʚʦʜʘʤʠ ʢʚʘʥʪʦʚʦʡ 

ʪʝʦʨʠʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩ ʪʝʤʠ, ʯʪʦ ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʝ ʢ ʝʝ Z-ʟʘʛʘʜʢʘʤ. 

 

Ä5.9. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʕʣʠʪʮʫʨʘïɺʘʡʜʤʘʥʘ ʦʙ ʠʩʧʳʪʘʥʠʠ ʙʦʤʙ 

ʄʳ ʫʞʝ ʟʥʘʝʤ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʳʩʢʘʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʙ ʠʩʧʳʪʘʥʠʠ 

ʙʦʤʙ, ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ Ä5.2. ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʫʞʥʦ ʚʳʷʩʥʠʪʴ, ʥʝʣʴʟʷ ʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʨʭʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʝ ʟʝʨʢʘʣʴʮʝ ʥʘ ʥʦʩʫ ʙʦʤʙʳ ʚ ʢʘʯʝʩʪʚʝ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʢʘʢ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ, 

ʥʘʧʨʠʤʝʨ, ʧʨʝʧʷʪʩʪʚʠʝ ʠ ʧʦʜʚʠʞʥʦʝ ʟʝʨʢʘʣʦ ʩ ʜʝʪʝʢʪʦʨʦʤ ʚ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʧʨʠʤʝʨʘʭ). 

ʇʦʩʪʨʦʠʤ ʩʠʩʪʝʤʫ ʟʝʨʢʘʣ (ʜʚʘ ʥʝʧʨʦʟʨʘʯʥʳʭ, ʜʚʘ ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ), ʢʦʪʦʨʘʷ ʚ ʪʦʯʥʦʩʪʠ 

ʧʦʚʪʦʨʷʝʪ ʩʠʩʪʝʤʫ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʠʤʝʨʘ (ʩʤ. ʨʠʩ. 5.14) ʟʘ ʦʜʥʠʤ ʠʩʢʣʶʯʝʥʠʝʤ: ʚ ʧʨʘʚʦʤ 

ʥʠʞʥʝʤ ʫʛʣʫ ʚʤʝʩʪʦ ʧʦʜʚʠʞʥʦʛʦ ʟʝʨʢʘʣʘ ʧʦʤʝʩʪʠʤ ʟʝʨʢʘʣʴʮʝ ʙʦʤʙʳ. 

ʉʤʳʩʣ ʪʘʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʙʦʤʙʘ ʷʚʣʷʝʪʩʷ ʭʦʣʦʩʪʦʡ (ʚ ʪʦʤ ʝʜʠʥʩʪʚʝʥʥʦʤ 

ʩʤʳʩʣʝ, ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʚ ʫʩʣʦʚʠʠ ʟʘʜʘʯʠ), ʪʦ ʝʝ ʟʝʨʢʘʣʴʮʝ ʦʩʪʘʝʪʩʷ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ 

ʥʝʧʦʜʚʠʞʥʳʤ (ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʟʘʢʣʠʥʠʣʦ), ʠ ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʘ ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩ. 5.12. 

ʌʦʪʦʥ, ʠʩʧʫʱʝʥʥʳʡ ʠʟ ʠʩʪʦʯʥʠʢʘ, ʧʦʧʘʜʘʝʪ ʥʘ ʧʝʨʚʦʝ ʟʝʨʢʘʣʦ, ʙʫʜʫʯʠ ʚ ʩʦʩʪʦʷʥʠʠ |Að. 

ʇʦʩʢʦʣʴʢʫ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʡ, ʯʪʦ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʚ Ä5.7, ʬʦʪʦʥ ʧʦʩʣʝ 

ʧʦʩʣʝʜʥʝʛʦ ʟʝʨʢʘʣʘ ʧʨʠʦʙʨʝʪʘʝʪ, ʢʘʢ ʠ ʪʦʛʜʘ, ʩʦʩʪʦʷʥʠʝ |Fð (ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ |Fð, ʝʩʣʠ ʪʦʯʥʝʝ). 

ʀʥʘʯʝ ʛʦʚʦʨʷ, ʜʝʪʝʢʪʦʨ ʚ ʪʦʯʢʝ F ʨʝʛʠʩʪʨʠʨʫʝʪ ʧʨʠʙʳʪʠʝ ʬʦʪʦʥʘ, ʘ ʜʝʪʝʢʪʦʨ ʚ ʪʦʯʢʝ G ʥʝ 

ʨʝʛʠʩʪʨʠʨʫʝʪ ʥʠʯʝʛʦ. 

ɽʩʣʠ ʞʝ ʙʦʤʙʘ ʠʩʧʨʘʚʥʘ, ʪʦ ʧʘʜʝʥʠʝ ʬʦʪʦʥʘ ʥʘ ʝʝ ʟʝʨʢʘʣʴʮʝ ʧʨʠʚʦʜʠʪ ʢ ʩʨʘʙʘʪʳʚʘʥʠʶ 

ʜʝʪʦʥʘʪʦʨʘ, ʠ ʙʦʤʙʘ ʚʟʨʳʚʘʝʪʩʷ. ɹʦʤʙʘ, ʬʘʢʪʠʯʝʩʢʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ. ɸʣʴʪʝʨʥʘʪʠʚʳ ʢʚʘʥʪʦʚʦʛʦ ʫʨʦʚʥʷ ï çʬʦʪʦʥ ʧʘʜʘʝʪ ʥʘ ʟʝʨʢʘʣʴʮʝè ʠ çʬʦʪʦʥ ʥʝ ʧʘʜʘʝʪ 

ʥʘ ʟʝʨʢʘʣʴʮʝè ï ʧʝʨʝʚʦʜʷʪʩʷ ʙʦʤʙʦʡ ʚ ʘʣʴʪʝʨʥʘʪʠʚʳ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ï çʙʦʤʙʘ ʚʟʨʳʚʘʝʪʩʷè 

ʠ çʙʦʤʙʘ ʥʝ ʚʟʨʳʚʘʝʪʩʷè. ʅʘ ʩʦʩʪʦʷʥʠʝ |Bð + i|Cð ʙʦʤʙʘ ʨʝʘʛʠʨʫʝʪ ʚʟʨʳʚʦʤ, ʝʩʣʠ ʦʙʥʘʨʫʞʠʚʘʝʪ, 

ʯʪʦ ʬʦʪʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ |Bð; ʝʩʣʠ ʞʝ ʬʦʪʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʢʘʢʦʤ-ʪʦ ʠʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʪ.ʝ., ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, |Cð), ʙʦʤʙʘ ʥʝ ʚʟʨʳʚʘʝʪʩʷ. ʆʪʥʦʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʵʪʠʭ ʜʚʫʭ ʩʦʙʳʪʠʡ ʨʘʚʥʦ |1|
2
 : 

|i|
2
 = 1 : 1. ɽʩʣʠ ʙʦʤʙʘ ʪʘʢʠ ʚʟʦʨʚʘʣʘʩʴ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʘ ʧʨʠʙʳʪʠʝ ʬʦʪʦʥʘ, 

ʘ ʯʪʦ ʙʫʜʝʪ ʜʘʣʴʰʝ, ʥʠʢʦʛʦ ʫʞʝ ʥʝ ʠʥʪʝʨʝʩʫʝʪ. ɽʩʣʠ ʞʝ ʚʟʦʨʚʘʪʴʩʷ ʙʦʤʙʝ ʥʝ ʫʜʘʣʦʩʴ, ʪʦ 

ʩʦʩʪʦʷʥʠʝ ʬʦʪʦʥʘ ʨʝʜʫʮʠʨʫʝʪʩʷ (ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʨʦʮʝʜʫʨʳ R) ʜʦ ʩʦʩʪʦʷʥʠʷ i|Cð (ʧʘʜʝʥʠʝ ʥʘ 

ʟʝʨʢʘʣʦ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ), ʩʤʝʥʷʷʩʴ ʜʘʣʝʝ (ʧʦʩʣʝ ʦʪʨʘʞʝʥʠʷ ʦʪ ʵʪʦʛʦ ʟʝʨʢʘʣʘ) ʩʦʩʪʦʷʥʠʝʤ ï

|Eð. ʇʦ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ (ʧʦʣʫʧʨʦʟʨʘʯʥʦʛʦ) ʟʝʨʢʘʣʘ ʬʦʪʦʥ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ï|Fð ï 

i|Gð, ʪ.ʝ. ʦʪʥʦʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ï çʧʨʠʙʳʪʠʝ ʬʦʪʦʥʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʜʝʪʝʢʪʦʨʦʤ ʚ ʪʦʯʢʝ Fè ʠ çʧʨʠʙʳʪʠʝ ʬʦʪʦʥʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʜʝʪʝʢʪʦʨʦʤ ʚ ʪʦʯʢʝ Gè ï ʨʘʚʥʦ |ï1|
2
 : 

|ïi|
2
 = 1 : 1. ʊʦʯʥʦ ʪʘʢʦʝ ʞʝ ʦʪʥʦʰʝʥʠʝ ʤʳ ʧʦʣʫʯʠʣʠ ʚ ʧʨʠʤʝʨʘʭ, ʦʧʠʩʘʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʝʤ 

ʧʘʨʘʛʨʘʬʝ, ʜʣʷ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʬʦʪʦʥ ʥʝ ʧʦʛʣʦʱʘʣʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ, ʘ ʩʪʨʝʣʢʘ ʥʝ ʦʪʢʣʦʥʷʣʘʩʴ. 

ɼʝʪʝʢʪʦʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʪʦʯʢʝ G, ʧʦʣʫʯʘʝʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʫʣʦʚʠʪʴ ʬʦʪʦʥ. 

ʇʨʝʜʧʦʣʦʞʠʤ ʪʝʧʝʨʴ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʜʥʦʛʦ ʠʟ ʪʘʢʠʭ ʠʩʧʳʪʘʥʠʡ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

çʥʝ-ʚʟʨʳʚʘè ʙʦʤʙʳ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʯʪʦ ʜʝʪʝʢʪʦʨ G ʠ ʚ ʩʘʤʦʤ ʜʝʣʝ ʨʝʛʠʩʪʨʠʨʫʝʪ ʧʨʠʙʳʪʠʝ 

ʬʦʪʦʥʘ. ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʨʘʩʩʫʞʜʝʥʠʷʤ, ʵʪʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʝʪʦʥʘʪʦʨ ʙʦʤʙʳ 

ʠʩʧʨʘʚʝʥ! ɽʩʣʠ ʙʦʤʙʘ ʥʝʠʩʧʨʘʚʥʘ, ʪʦ ʬʦʪʦʥ ʤʦʞʝʪ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʪʦʣʴʢʦ ʜʝʪʝʢʪʦʨʦʤ F. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʨʘʙʘʪʳʚʘʝʪ ʜʝʪʝʢʪʦʨ G, ʤʳ ʤʦʞʝʤ ʩ ʯʠʩʪʦʡ ʩʦʚʝʩʪʴʶ 
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ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʙʦʤʙʘ çʨʘʙʦʪʦʩʧʦʩʦʙʥʘè ʠ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʝ ʧʦʜʚʝʜʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʫ ʦʙ ʠʩʧʳʪʘʥʠʠ ʙʦʤʙ (Ä5.2) ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʝʰʝʥʥʦʡ.
25

 

ʉʫʜʷ ʧʦ ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʧʨʦʮʝʩʩʝ ʚʝʨʦʷʪʥʦʩʪʷʤ, ʧʦʩʣʝ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʧʳʪʘʥʠʡ ʧʦʣʦʚʠʥʘ ʙʦʤʙ ʚʟʦʨʚʝʪʩʷ, ʠ ʥʠʢʘʢʦʡ ʜʘʣʴʥʝʡʰʝʡ ʧʦʣʴʟʳ ʠʟ ʥʠʭ ʠʟʚʣʝʯʴ ʥʝ ʫʜʘʩʪʩʷ. 

ɹʦʣʝʝ ʪʦʛʦ, ʥʘ ʪʝʭ ʙʦʤʙʘʭ, ʯʪʦ ʥʝ ʚʟʦʨʚʘʣʠʩʴ, ʜʝʪʝʢʪʦʨ G ʩʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʤʳ ʧʝʨʝʙʝʨʝʤ ʚʩʝ ʙʦʤʙʳ ʦʜʥʫ ʟʘ ʜʨʫʛʦʡ, ʤʳ ʩʤʦʞʝʤ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʦʣʴʢʦ ʯʝʪʚʝʨʪʠ ʠʟ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʘʧʘʩʘ ʠʩʧʨʘʚʥʳʭ ʙʦʤʙ. 

ʆʩʪʘʚʰʠʝʩʷ ʙʦʤʙʳ ʤʳ ʤʦʞʝʤ ʧʦʜʚʝʨʛʥʫʪʴ ʧʦʚʪʦʨʥʦʤʫ ʠʩʧʳʪʘʥʠʶ, ʦʪʙʠʨʘʷ ʪʝ, ʥʘ ʢʦʪʦʨʳʭ 

ʩʨʘʙʦʪʘʣ ʜʝʪʝʢʪʦʨ G. ʇʦʚʪʦʨʠʤ ʠʩʧʳʪʘʥʠʝ ʝʱʝ ʨʘʟ. ʀ ʝʱʝ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʫ ʥʘʩ ʦʩʪʘʥʝʪʩʷ 

ʪʨʝʪʴ (ʧʦʩʢʦʣʴʢʫ 1/4 + 1/16 + 1/64 + ... = 1/3) ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʧʨʘʚʥʳʭ ʙʦʤʙ, ʥʦ 

ʟʘʪʦ ʚʩʝ ʵʪʠ ʙʦʤʙʳ ʙʫʜʫʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳ. (ʗ ʥʝ ʟʥʘʶ, ʜʣʷ ʯʝʛʦ ʵʪʠ ʙʦʤʙʳ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ, ʦʜʥʘʢʦ, ʜʫʤʘʶ, ʙʣʘʛʦʨʘʟʫʤʥʦ ʙʫʜʝʪ ʣʠʰʥʠʭ ʚʦʧʨʦʩʦʚ ʥʝ ʟʘʜʘʚʘʪʴ!) 

ʏʠʪʘʪʝʣʶ ʦʧʠʩʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʯʝʨʝʩʯʫʨ ʨʘʩʪʦʯʠʪʝʣʴʥʦʡ, ʦʜʥʘʢʦ 

ʧʦʨʘʟʠʪʝʣʴʥʦ ʟʜʝʩʴ ʪʦ, ʯʪʦ ʦʥʘ ʚʦʦʙʱʝ ʦʩʫʱʝʩʪʚʠʤʘ. ʅʠʢʘʢʠʤʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘʜʘʯʘ 

ʥʝ ʨʝʰʘʝʪʩʷ. ʊʦʣʴʢʦ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʢʦʥʪʨʬʘʢʪʫʘʣʴʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʛʫʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʧʦʚʣʠʷʪʴ ʥʘ ʬʠʟʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ. ʅʘʰʘ ʢʚʘʥʪʦʚʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʪʦʛʦ, ʯʪʦ 

ʢʘʞʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ, ï ʯʪʦ ʠ ʚ ʩʘʤʦʤ ʜʝʣʝ ʥʝʚʦʟʤʦʞʥʦ ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʉʣʝʜʫʝʪ, 

ʢʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʪʦʨʳʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ ʧʦʪʝʨʠ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʩ 

ʜʚʫʭ ʪʨʝʪʝʡ ʜʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʦʚʠʥʳ (ʩʤ. [114]). ɽʱʝ ʙʦʣʝʝ ʧʦʨʘʟʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʜʦʙʠʣʠʩʴ 

ʥʝ ʪʘʢ ʜʘʚʥʦ ʇ.ɻ. ʂʚʷʪ, ʍ. ɺʘʡʥʬʫʨʪʝʨ, ɸ. ʎʘʡʣʠʥʛʝʨ ʠ ʄ. ʂʘʟʝʚʠʯ, ʦʧʠʩʘʚ ʧʨʦʮʝʜʫʨʫ (ʦʪʣʠʯʥʫʶ 

ʦʪ ʨʝʰʝʥʠʷ ʕʣʠʪʮʫʨʘïɺʘʡʜʤʘʥʘ), ʧʦʟʚʦʣʷʶʱʫʶ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʧʦʯʪʠ ʜʦ ʥʫʣʷ! 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʣʦʞʥʦʩʪʝʡ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʠʩʧʫʩʢʘʪʴ ʦʪʜʝʣʴʥʳʝ ʬʦʪʦʥʳ ʧʦ ʦʜʥʦʤʫ ʟʘ ʨʘʟ, ʪʦ ʦʥʠ ʪʝʧʝʨʴ ʧʦʟʘʜʠ ï ʪʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʫʞʝ 

ʩʦʟʜʘʥʳ ʠ ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʳ (ʩʤ. [168]). 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʯʫ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʦʚʩʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʜʦʣʞʝʥ ʚʳʩʪʫʧʘʪʴ ʩʪʦʣʴ çʩʥʦʛʩʰʠʙʘʪʝʣʴʥʳʡè ʦʙʲʝʢʪ, ʢʘʢ ʬʠʛʫʨʠʨʫʶʱʘʷ ʚ ʫʩʣʦʚʠʠ ʟʘʜʘʯʠ 

ʙʦʤʙʘ. ɹʦʣʝʝ ʪʦʛʦ, ʥʝʪ ʥʠʢʘʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʧʦʤʷʥʫʪʦʝ çʫʩʪʨʦʡʩʪʚʦè 

ʦʧʦʚʝʱʘʣʦ ʙʳ ʚʝʩʴ ʚʥʝʰʥʠʡ ʤʠʨ ʦ ʪʦʤ, ʯʪʦ ʦʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʦ (ʠʣʠ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʦ) 

ʧʨʠʙʳʪʠʝ ʬʦʪʦʥʘ. ʇʦʜʚʠʞʥʦʝ ʟʝʨʢʘʣʦ ʤʦʞʝʪ ʩʘʤʦ ʧʦ ʩʝʙʝ ʧʦʩʣʫʞʠʪʴ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪ-

ʚʦʤ, ʝʩʣʠ ʝʛʦ ʚʝʩ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʥʦ ʤʦʛʣʦ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʘʤʝʪʥʦ ʧʦʚʦʨʘʯʠ-

ʚʘʪʴʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʘʜʘʶʱʠʭ ʥʘ ʥʝʛʦ ʬʦʪʦʥʦʚ ʠ ʟʘʪʝʤ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚʩʣʝʜʩʪʚʠʝ ʪʨʝʥʠʷ. 

ʆʜʠʥ ʣʠʰʴ ʬʘʢʪ ʧʦʜʚʠʞʥʦʩʪʠ ʟʝʨʢʘʣʘ (ʩʢʘʞʝʤ, ʟʝʨʢʘʣʘ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ, ʢʘʢ ʚ 

ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʠʤʝʨʝ) ʧʦʟʚʦʣʠʪ ʜʝʪʝʢʪʦʨʫ ʚ ʪʦʯʢʝ G ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʠʙʳʪʠʝ ʬʦʪʦʥʘ, ʜʘʞʝ 

ʝʩʣʠ ʟʝʨʢʘʣʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʥʝ ʧʦʚʝʨʥʫʣʦʩʴ, ʫʢʘʟʳʚʘʷ ʪʝʤ ʩʘʤʳʤ ʥʘ ʪʦ, ʯʪʦ ʬʦʪʦʥ 

ʦʪʧʨʘʚʠʣʩʷ ʜʨʫʛʦʡ ʜʦʨʦʛʦʡ. ɼʦʩʪʠʯʴ ʪʦʯʢʠ G ʬʦʪʦʥʫ ʧʦʟʚʦʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ ʠ ʥʠʯʪʦ ʠʥʦʝ! ʆʯʝʥʴ ʧʦʭʦʞʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʧʦʛʣʦʱʘʶʱʝʝ ʬʦʪʦʥʳ ʧʨʝʧʷʪʩʪʚʠʝ 

ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʧʘʨʘʛʨʘʬʘ. ʆʥʦ, ʚ ʩʫʱʥʦʩʪʠ, ʩʣʫʞʠʪ ʜʣʷ çʠʟʤʝʨʝʥʠʷè ʥʘʣʠʯʠʷ ʬʦʪʦʥʘ ʛʜʝ-ʪʦ ʥʘ 

ʧʫʪʠ, ʦʧʠʩʳʚʘʝʤʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ |Bð ʠ |Dð. 
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 Shabbos-ʢʣʶʯ, ʠʣʠ ʉʫʙʙʦʪʥʠʡ ʚʳʢʣʶʯʘʪʝʣʴ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʠ ʕʣʠʪʮʫʨ, ʠ ɺʘʡʜʤʘʥ ʨʘʙʦʪʘʶʪ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʀʟʨʘʠʣʷ, ʥʘʪʦʣʢʥʫʣ ʥʘʩ ʩ ɸʨʪʫʨʦʤ ʕʢʝʨʪʦʤ ʦʜʥʘʞʜʳ ʚʦ ʚʨʝʤʷ ʙʝʩʝʜʳ ʥʘ ʠʜʝʶ ʩʦʟʜʘʥʠʷ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʤʦʱʠ ʪʝʤ ʝʚʨʝʷʤ, ʢʪʦ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʝʪ ʚʩʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʫʜʘʠʟʤʘ ʠ ʢʦʤʫ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʟʘʧʨʝʱʘʝʪʩʷ ʚʢʣʶʯʘʪʴ ʠʣʠ ʚʳʢʣʶʯʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ ʚ ʩʫʙʙʦʪʫ. ʄʳ ʤʦʛʣʠ ʙʳ ʟʘʧʘʪʝʥʪʦ-

ʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʟʘʨʘʙʦʪʘʪʴ ʪʝʤ ʩʘʤʳʤ ʮʝʣʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʜʥʘʢʦ ʚʤʝʩʪʦ ʵʪʦʛʦ ʨʝʰʠʣʠ 

ʩʜʝʣʘʪʴ ʥʘʰʫ ʵʧʦʭʘʣʴʥʫʶ ʠʜʝʶ ʜʦʩʪʦʷʥʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʜʘʙʳ ʝʶ ʤʦʛ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʦʡ ʝʚʨʝʡ, ʫ 

ʢʦʪʦʨʦʛʦ ʚʦʟʥʠʢʥʝʪ ʚ ʪʘʢʦʤ ʫʩʪʨʦʡʩʪʚʝ ʧʦʪʨʝʙʥʦʩʪʴ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʧʦʥʘʜʦʙʠʪʩʷ ʠʩʪʦʯʥʠʢ, 

ʩʧʦʩʦʙʥʳʡ ʠʩʧʫʩʢʘʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʦʪʦʥʦʚ, ʜʚʘ ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʠ ʜʚʘ ʥʝʧʨʦʟʨʘʯʥʳʭ 

ʟʝʨʢʘʣʘ ʠ ʬʦʪʦʵʣʝʤʝʥʪ, ʩʦʝʜʠʥʝʥʥʳʡ ʩ ʧʨʠʙʦʨʦʤ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ/ʚʳʢʣʶʯʘʪʴ. ʉʭʝʤʘ 

ʘʥʘʣʦʛʠʯʥʘ ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩ. 5.13, ʬʦʪʦʵʣʝʤʝʥʪ ʧʦʤʝʰʘʝʪʩʷ ʚ ʪʦʯʢʝ G. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʢʣʶʯʠʪʴ ʠʣʠ 

ʚʳʢʣʶʯʠʪʴ ʧʨʠʙʦʨ, ʩʣʝʜʫʝʪ ʧʦʤʝʩʪʠʪʴ ʧʘʣʝʮ ʥʘ ʧʫʪʠ ʣʫʯʘ D, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʤ ʞʝ, ʛʜʝ ʥʘ ʨʠʩ. 5.13 

ʥʘʭʦʜʠʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝ. ɽʩʣʠ ʬʦʪʦʥ ʧʘʜʘʝʪ ʥʘ ʧʘʣʝʮ, ʪʦ ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ï ʨʘʟʫʤʝʝʪʩʷ, ʥʠʢʘʢʦʛʦ ʛʨʝʭʘ 

ʚ ʵʪʦʤ ʥʝʪ. (ʌʦʪʦʥʳ ʠ ʙʝʟ ʪʦʛʦ ʧʦʩʪʦʷʥʥʦ ʙʦʤʙʘʨʜʠʨʫʶʪ ʥʘʰʠ ʧʘʣʴʮʳ, ʠ ʧʦ ʩʫʙʙʦʪʘʤ ʩ ʥʠʯʫʪʴ ʥʝ 

ʤʝʥʴʰʠʤ ʫʩʝʨʜʠʝʤ.) ɽʩʣʠ ʞʝ ʧʘʣʝʮ ʩ ʬʦʪʦʥʦʤ ʥʝ ʚʩʪʨʝʪʠʪʩʷ, ʪʦ ʠʤʝʝʪʩʷ 50%-ʷ ʚʝʨʦʷʪʥʦʩʪʴ (ʙʫʜʝ ʥʘ ʪʦ 

ʚʦʣʷ ɹʦʞʠʷ), ʯʪʦ ʦʙʩʣʫʞʠʚʘʝʤʳʡ ʫʩʪʨʦʡʩʪʚʦʤ ʵʣʝʢʪʨʦʧʨʠʙʦʨ ʚʢʣʶʯʠʪʩʷ. ʅʝʩʦʤʥʝʥʥʦ, ʥʝ ʙʫʜʝʪ ʛʨʝʭʘ ʠ ʚ 

ʪʦʤ, ʯʪʦ ʬʦʪʦʥ ʫʧʘʜʝʪ ʥʝ ʥʘ ʚʘʰ ʧʘʣʝʮ, ʘ ʥʘ ʚʳʢʣʶʯʘʪʝʣʴ ʧʨʠʙʦʨʘ. (ʊʫʪ ʠʤʝʝʪʩʷ, ʧʨʘʚʜʘ, ʦʜʥʦ ʚʦʟʨʘʞʝʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʚʦʡʩʪʚʘ: ʠʩʪʦʯʥʠʢʠ, ʩʧʦʩʦʙʥʳʝ ʠʩʧʫʩʢʘʪʴ ʧʦ ʦʜʥʦʤʫ ʬʦʪʦʥʫ, ʚʝʩʴʤʘ ʩʣʦʞʥʳ ʠ ʜ·ʨʦʛʠ. 

ʆʜʥʘʢʦ ʦʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʥʠʭ, ʚ ʩʫʱʥʦʩʪʠ, ʥʝʪ. ʉʛʦʜʠʪʩʷ ʣʶʙʦʡ ʠʩʪʦʯʥʠʢ ʬʦʪʦʥʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʨʘʩʩʫʞʜʝʥʠʝ ʧʨʠʤʝʥʠʤʦ ʠ ʢ ʢʘʞʜʦʤʫ ʦʪʜʝʣʴʥʦʤʫ ʬʦʪʦʥʫ ʠʟ ʧʫʯʢʘ.) 
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ʊʦ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʠʝ ʥʝ ʧʦʛʣʦʱʘʝʪ ʬʦʪʦʥ, ʙʫʜʫʯʠ ʥʘ ʵʪʦ ʩʧʦʩʦʙʥʦ, ʷʚʣʷʝʪʩʷ ʪʦʯʥʦ ʪʘʢʠʤ ʞʝ 

çʠʟʤʝʨʝʥʠʝʤè, ʢʘʢʠʤ ʤʳ ʩʯʠʪʘʝʤ ʩʦʩʪʦʷʚʰʝʝʩʷ ʧʦʛʣʦʱʝʥʠʝ ʬʦʪʦʥʘ. ʊʘʢʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠ 

ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʥʘʟʳʚʘʝʤʳʝ ʥʫʣʝʚʳʤʠ (ʠʣʠ ʥʝʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ) ʠʟʤʝʨʝʥʠʷʤʠ 

(ʩʤ. [91]), ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ (ʘ ʚʦʟʤʦʞʥʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ) 

ʟʥʘʯʝʥʠʝ. ʇʨʝʜʩʢʘʟʘʥʠʷ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʘʢʦʛʦ ʨʦʜʘ ʩʠʪʫʘʮʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ɺ ʯʘʩʪʥʦʩʪʠ, ʂʚʷʪ, ɺʘʡʥʬʫʨʪʝʨ ʠ ʎʘʡʣʠʥʛʝʨ ʨʘʟʨʘʙʦʪʘʣʠ ʠ 

ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪ, ʪʦʯʥʦ ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʡ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʧʨʦʮʝʜʫʨʫ ʕʣʠʪʮʫʨʘïɺʘʡʜʤʘʥʘ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʙ ʠʩʧʳʪʘʥʠʠ ʙʦʤʙ! ʀ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʠʩʴ, 

ʯʪʦ, ʚʧʨʦʯʝʤ, ʥʘʩ ʫʞʝ ʧʦʯʝʤʫ-ʪʦ ʥʝ ʫʜʠʚʣʷʝʪ. ʉʘʤʠ ʞʝ ʥʫʣʝʚʳʝ ʠʟʤʝʨʝʥʠʷ ʤʳ ʧʦ ʧʨʘʚʫ ʦʪʥʦʩʠʤ 

ʢ ʥʘʠʙʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ Z-ʟʘʛʘʜʢʘʤ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ. 

 

Ä5.10. ʂʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʩʧʠʥʘ. ʉʬʝʨʘ ʈʠʤʘʥʘ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʩʦ ʚʪʦʨʦʡ ʚʚʦʜʥʦʡ ʢʚʘʥʪʦʚʦʡ ʛʦʣʦʚʦʣʦʤʢʦʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʩʪʨʫʢʪʫʨʫ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʥʝʩʢʦʣʴʢʦ ʧʦʜʨʦʙʥʝʝ. ɽʩʣʠ ʧʦʤʥʠʪʝ, ʚ ʮʝʥʪʨ ʤʦʝʛʦ 

ʜʦʜʝʢʘʵʜʨʘ (ʨʘʚʥʦ ʢʘʢ ʠ ʜʦʜʝʢʘʵʜʨʘ ʤʦʝʛʦ ʢʦʣʣʝʛʠ) ʙʳʣ ʧʦʤʝʱʝʥ ʘʪʦʤ ʩʦ ʩʧʠʥʦʤ 2/3. ʏʪʦ ʞʝ 

ʪʘʢʦʝ ʩʧʠʥ, ʠ ʢʘʢʦʚʦ ʝʛʦ ʤʝʩʪʦ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ? 

ʉʧʠʥ ï ʥʝʦʪʲʝʤʣʝʤʦʝ ʩʚʦʡʩʪʚʦ ʯʘʩʪʠʮʳ. ʇʦ ʩʫʱʝʩʪʚʫ, ʬʠʟʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ ʩʧʠʥʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʥʷʪʠʝʤ ʚʨʘʱʝʥʠʷ
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 (ʠʣʠ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ) ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ï 

ʥʘʧʨʠʤʝʨ, ʙʠʣʴʷʨʜʥʦʛʦ ʰʘʨʘ, ʬʫʪʙʦʣʴʥʦʛʦ ʤʷʯʘ ʠʣʠ ʜʘʞʝ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. ʉʫʱʝʩʪʚʫʝʪ, ʚʧʨʦʯʝʤ, 

ʨʘʟʣʠʯʠʝ (ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ): ʥʘʠʙʦʣʴʰʠʡ (ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ) ʚʢʣʘʜ ʚ ʢʠʥʝʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʜʘʶʪ ʢʨʫʛʦʚʳʝ ʜʚʠʞʝʥʠʷ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʯʘʩʪʠʮ ʚʦʢʨʫʛ 

ʦʙʱʝʛʦ ʮʝʥʪʨʘ ʤʘʩʩ, ʪʦʛʜʘ ʢʘʢ ʩʧʠʥ ʦʜʥʦʡ-ʝʜʠʥʩʪʚʝʥʥʦʡ ʯʘʩʪʠʮʳ ʝʩʪʴ ʩʚʦʡʩʪʚʦ, ʧʨʠʩʫʱʝʝ ʩʘʤʦʡ 

ʯʘʩʪʠʮʝ. ɹʦʣʝʝ ʪʦʛʦ, ʩʧʠʥ ʵʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠʮʳ ʦʙʣʘʜʘʝʪ ʣʶʙʦʧʳʪʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ: ʝʛʦ 

ʚʝʣʠʯʠʥʘ ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʘ, ʘ ʚʦʪ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ ʩʧʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ (ʭʦʪʷ, ʥʘʜʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʵʪʘ ʩʘʤʘʷ çʦʩʴè ʪʘʢʞʝ ʚʝʜʝʪ ʩʝʙʷ ʚʝʩʴʤʘ ʩʪʨʘʥʥʦ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʘʣʦʩʦʦʙʨʘʟʥʦ ʩ ʪʝʤ, ʢʘʢ 

ʚʝʜʫʪ ʩʝʙʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʦʩʠ ʚʨʘʱʝʥʠʷ). ʉʧʠʥ ʠʟʤʝʨʷʝʪʩʷ ʚ ʝʜʠʥʠʮʘʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʢʚʘʥʪʦʚʦʤeʭʘʥʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ǩ; ʩʠʤʚʦʣ ʵʪʦʪ ʧʨʝʜʣʦʞʝʥ ɼʠʨʘʢʦʤ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʚʝʣʠʯʠʥʳ, ʨʘʚʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ h, ʜʝʣʝʥʥʦʡ ʥʘ 2ˊ. ʉʧʠʥ ʯʘʩʪʠʮʳ ʚʩʝʛʜʘ ʨʘʚʝʥ 

(ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʤʫ) ʮʝʣʦʤʫ ʠʣʠ ʧʦʣʫʮʝʣʦʤʫ ʢʨʘʪʥʦʤʫ ʧʦʩʪʦʷʥʥʦʡ ǩ: 0, 1/2 ǩ, ǩ, 3/2 ǩ, 2ǩ ʠ ʪ.ʜ. 

ʄʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʦʚʦʨʠʤ: ʯʘʩʪʠʮʘ ʩʦ ʩʧʠʥʦʤ 0, 1/2, 1, 3/2, 2, ʠ ʪ.ʜ. 

 

 
ʈʠʩ. 5.15. ɺ ʩʣʫʯʘʝ ʯʘʩʪʠʮʳ ʩʦ ʩʧʠʥʦʤ 1/2 (ʵʣʝʢʪʨʦʥʘ, ʧʨʦʪʦʥʘ ʠʣʠ ʥʝʡʪʨʦʥʘ) ʚʩʝ ʩʧʠʥʦʚʳʝ 

ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʳʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʩʦʩʪʦʷʥʠʡ: çʚʚʝʨʭè ʠ 

çʚʥʠʟè. 

 

ʅʘʯʥʝʤ ʩ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʦʩʪʦʛʦ ʩʣʫʯʘʷ: ʩʧʠʥ 1/2; ʪʘʢʠʤ ʩʧʠʥʦʤ ʦʙʣʘʜʘʶʪ, ʥʘʧʨʠʤʝʨ, 

ʵʣʝʢʪʨʦʥ ʠ ʥʫʢʣʦʥʳ (ʧʨʦʪʦʥ ʠ ʥʝʡʪʨʦʥ). (ʉʧʠʥ 0 ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʙʫʜʝʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ 

ʩʣʠʰʢʦʤ ʧʨʦʩʪ ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʧʠʥ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʣʠʰʴ ʚ ʦʜʥʦʤ, ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯ-

ʥʦʤ, ʩʦʩʪʦʷʥʠʠ.) ɺʩʝ ʩʦʩʪʦʷʥʠʷ ʩʧʠʥʘ 1/2 ʷʚʣʷʶʪʩʷ ʣʠʥʝʡʥʳʤʠ ʩʫʧʝʨʧʦʟʠʮʠʷʤʠ ʜʚʫʭ ʩʦʩʪʦʷʥʠʡ: 

ʩʢʘʞʝʤ, ʧʨʘʚʦʛʦ ʩʧʠʥʘ ʚʦʢʨʫʛ ʦʩʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ (ʦʙʦʟʥʘʯʠʤ ʵʪʦ ʩʦʩʪʦʷʥʠʝ 

ʯʝʨʝʟ |#ð) ʠ ʧʨʘʚʦʛʦ ʩʧʠʥʘ ʚʦʢʨʫʛ ʦʩʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ (ʦʙʦʟʥʘʯʠʤ |$ð); ʩʤ. ʨʠʩ. 

5.15. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʩʦʩʪʦʷʥʠʝ ʩʧʠʥʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʥʦʡ 

ʢʦʤʙʠʥʘʮʠʠ |ɣð = w|#ð + z|$ð. ʅʘ ʧʨʘʢʪʠʢʝ ʞʝ ʢʘʞʜʦʡ ʪʘʢʦʡ ʢʦʤʙʠʥʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʧʦʣʥʝ 

                                                      
26

 ɸʥʛʣʠʡʩʢʦʝ spin ʢʘʢ ʨʘʟ ʠ ʦʟʥʘʯʘʝʪ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, çʚʨʘʱʝʥʠʝè. ï ʇʨʠʤ. ʧʝʨʝʚ. 
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ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʧʠʥʘ (ʚʝʣʠʯʠʥʳ 1/2 ǩ) ʯʘʩʪʠʮʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʥʦʰʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ w ʠ z ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ ʩʧʠʥʘ. ɺʳʙʦʨ ʥʘʧʨʘʚʣʝʥʠʡ # ʠ $ ʜʦʩʪʘʪʦʯʥʦ 

ʫʩʣʦʚʝʥ: ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʧʠʥʘ ʩʛʦʜʠʣʘʩʴ ʙʳ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʧʘʨʘ 

ʥʘʧʨʘʚʣʝʥʠʡ. 

ʇʦʧʨʦʙʫʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʚʩʸ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʚ ʙʦʣʝʝ ʷʚʥʦʤ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʘʛʣʷʜʥʦʤ 

ʚʠʜʝ. ʊʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʤʦʞʝʪ ʥʘʤ ʫʚʠʜʝʪʴ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ w ʠ z 

ʚʦʚʩʝ ʥʝ ʷʚʣʷʶʪʩʷ ʪʘʢʠʤʠ ʫʞ ʘʙʩʪʨʘʢʪʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ, ʢʘʢʠʤʠ ʦʥʠ ʤʦʛʣʠ ʧʦʢʘʟʘʪʴʩʷ ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ. ɹʦʣʝʝ ʪʦʛʦ, ʢ ʛʝʦʤʝʪʨʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʥʠ ʠʤʝʶʪ ʩʘʤʦʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʦʪʥʦʰʝʥʠʝ. (ʄʥʝ ʜʫʤʘʝʪʩʷ, ʪʘʢʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʚʦʧʣʦʱʝʥʠʷ ʧʦʥʨʘʚʠʣʠʩʴ ʙʳ ʂʘʨʜʘʥʦ ʠ, 

ʚʦʟʤʦʞʥʦ, ʦʙʣʝʛʯʠʣʠ ʙʳ ʝʛʦ çʤʫʯʝʥʠʷ ʨʘʟʫʤʘè ï ʚʧʨʦʯʝʤ, ʠ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʚʧʦʣʥʝ ʠʩʧʨʘʚʥʦ 

ʩʥʘʙʞʘʝʪ ʥʘʰʠ ʨʘʟʫʤʳ ʚʩʸ ʥʦʚʳʤʠ ʤʫʯʝʥʠʷʤʠ!) 

 

 
ʈʠʩ. 5.16. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʚ ʚʠʜʝ ʪʦʯʢʠ 

ʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʧʣʦʩʢʦʩʪʠ ɸʨʛʘʥʜaïɻʘʫʩʩʘï

ɺʝʩʩʝʣʷ). 

 

*  

 
ʈʠʩ. 5.17. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘʜ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ. 

 

ɼʣʷ ʥʘʯʘʣʘ ʙʫʜʝʪ ʚʝʩʴʤʘ ʧʦʣʝʟʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʩʪʘʚʰʠʤ ʫʞʝ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʚ ʚʠʜʝ ʪʦʯʝʢ ʥʘ ʧʣʦʩʢʦʩʪʠ. (ʋ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʤʥʦʛʦ ʥʘʟʚʘʥʠʡ: 

ʧʣʦʩʢʦʩʪʴ ɸʨʛʘʥʜʘ, ʧʣʦʩʢʦʩʪʴ ɻaycca, ʧʣʦʩʢʦʩʪʴ ɺʝʩʩʝʣʷ ʠʣʠ ʧʨʦʩʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʧʣʦʩʢʦʩʪʴ.) 

ʀʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʤʧʣʝʢʩʥʦʤʫ ʯʠʩʣʫ z = ʭ + iy (ʛʜʝ ʭ ʠ ʫ ï 
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ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ) ʪʦʯʢʫ,
27

 ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʦʡ ʚ ʥʝʢʦʪʦʨʦʡ ʟʘʜʘʥʥʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʨʘʚʥʳ (ʭ, ʫ) (ʩʤ. ʨʠʩ. 5.16). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʧʨʠʤʝʨ, ʯʝʪʳʨʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʣʘ 1, 1 

+ i, i ʠ 0 ʦʙʨʘʟʫʶʪ ʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢʚʘʜʨʘʪ. ʉʫʱʝʩʪʚʫʶʪ ʧʨʦʩʪʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʨʘʚʠʣʘ ʜʣʷ ʦʪʳʩʢʘʥʠʷ ʩʫʤʤʳ ʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ (ʩʤ. ʨʠʩ. 5.17). ʆʪʨʠʮʘ-

ʪʝʣʴʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ ïz ʥʘʭʦʜʠʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʪʦʯʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʠʩʣʫ z, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ; ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʧʨʷʞʝʥʥʦʝ z ï ʦʪʨʘʞʝʥʠʝʤ ʪʦʯʢʠ z ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʩʠ ʭ. 

ʄʦʜʫʣʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʨʘʚʝʥ 

ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʪʦʤʫ ʯʠʩʣʫ 

ʪʦʯʢʠ ʜʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ; ʢʚʘʜʨʘʪ ʤʦʜʫʣʷ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʚʝʥ ʢʚʘʜʨʘʪʫ ʵʪʦʛʦ ʨʘʩ-

ʩʪʦʷʥʠʷ. ʊʦʯʢʠ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʦʪʦʨʳʭ ʜʦ 

ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʨʘʚʥʦ ʝʜʠʥʠʮʝ, ʦʙʨʘʟʫʶʪ 

ʝʜʠʥʠʯʥʫʶ ʦʢʨʫʞʥʦʩʪʴ (ʩʤ. ʨʠʩ. 5.18). ʕʪʠʤ 

ʪʦʯʢʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ʩ 

ʝʜʠʥʠʯʥʳʤ ʤʦʜʫʣʝʤ, ʥʘʟʳʚʘʝʤʳʝ ʠʥʦʛʜʘ 

ʯʠʩʪʳʤʠ ʬʘʟʘʤʠ; ʵʪʠ ʯʠʩʣʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ 

ʚʠʜʝ 

e
iɗ
 = cos ɗ + i sin ɗ, 

ʟʜʝʩʴ ɗ ï ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ, ʨʘʚʥʦʝ 

ʚʝʣʠʯʠʥʝ ʫʛʣʘ ʤʝʞʜʫ ʧʨʷʤʦʡ, ʩʦʝʜʠʥʷʶʱʝʡ 

ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʪʦʤʫ 

ʯʠʩʣʫ ʪʦʯʢʦʡ, ʠ ʦʩʴʶ ʭ.
28

 

ʊʝʧʝʨʴ ʚʳʷʩʥʠʤ, ʢʘʢ ʚ ʪʘʢʦʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʠ ʚʳʛʣʷʜʷʪ ʦʪʥʦʰʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʯʠʩʝʣ. ɺʳʰʝ ʷ ʫʞʝ ʫʢʘʟʳʚʘʣ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ 

ʫʤʥʦʞʝʥʠʠ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʥʘ ʥʝʥʫʣʝʚʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ ʩʦʩʪʦʷʥʠʝ ʥʝ ʧʨʝʪʝʨʧʝʚʘʝʪ 

ʬʠʟʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʦʤʥʠʪʝ, ʩʦʩʪʦʷʥʠʷ ï2|Fð ʠ |Fð ʤʳ ʧʦʣʘʛʘʣʠ ʬʠʟʠʯʝʩʢʠ 

ʦʜʠʥʘʢʦʚʳʤʠ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʩʦʩʪʦʷʥʠʝ |ɣð ʬʠʟʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʦ ʩʦʩʪʦʷʥʠʶ 

u|ɣð ʧʨʠ ʣʶʙʦʤ ʥʝʥʫʣʝʚʦʤ ʢʦʤʧʣʝʢʩʥʦʤ u. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʦʩʪʦʷʥʠʶ 

|ɣð = w|#ð + z|$ð 

ʫʤʥʦʞʝʥʠʝ w ʠ z ʥʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʥʝʥʫʣʝʚʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ ʠ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ 

ʠʟʤʝʥʝʥʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʬʝʥʦʤʝʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʪʦʤʫ ʩʦʩʪʦʷʥʠʶ. ʌʠʟʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʠʥʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʭ ʚʝʢʪʦʨʳ ʩʦʩʪʦʷʥʠʡ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ z : w (ʘ ʧʨʠ u Í 0 ʦʪʥʦʰʝʥʠʷ uz : uw ʠ z : w ʨʘʚʥʳ). 

ʂʘʢ ʞʝ ʠʟʦʙʨʘʟʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʦʪʥʦʰʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠ? ʉʫʱʝʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʦʪ ʧʨʦʩʪʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ 

ʟʥʘʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʦʥʝʯʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ, ʥʦ ʠ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ (ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʠʤʚʦʣʦʤ Ð). ʊʘʢ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʦʪʥʦʰʝʥʠʝ 

z : w ʢʘʢ ʵʢʚʠʚʘʣʝʥʪ çʦʜʠʥʦʯʥʦʛʦè ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ z/w, ʪʦ ʧʨʠ w = 0 ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ 

ʥʝʢʦʪʦʨʳʤʠ, ʤʷʛʢʦ ʛʦʚʦʨʷ, ʟʘʪʨʫʜʥʝʥʠʷʤʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʠʭ ʟʘʪʨʫʜʥʝʥʠʡ ʠʟʙʝʞʘʪʴ, 

ʤʘʪʝʤʘʪʠʢʠ ʫʩʣʦʚʠʣʠʩʴ ʚ ʩʣʫʯʘʝ w = 0 ʧʦʣʘʛʘʪʴ ʯʠʩʣʦ z/w ʨʘʚʥʳʤ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ 

ʚʦʟʥʠʢʘʝʪ, ʥʘʧʨʠʤʝʨ, ʚ ʩʦʩʪʦʷʥʠʠ çʩʧʠʥ ʚʥʠʟè: |ɣð = z|$ð = 0|#ð + z|$ð. ɺʩʧʦʤʥʠʤ, ʯʪʦ ʥʫʣʶ ʥʝ 

ʤoʛyʪ ʙʳʪʴ ʨʘʚʥʳ ʦʙʘ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʪ.ʝ. ʠ w, ʠ z ʦʜʥʦʚʨʝʤʝʥʥʦ), ʧʦʵʪʦʤʫ ʩʣʫʯʘʡ w = 0 ʚʧʦʣʥʝ 

ʜʦʧʫʩʪʠʤ. (ʄʳ ʤʦʛʣʠ ʙʳ ʚʤʝʩʪʦ z/w ʚʟʷʪʴ ʦʪʥʦʰʝʥʠʝ w/z, ʝʩʣʠ ʦʥʦ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ 

ʧʦʥʨʘʚʠʣʦʩʴ ʙʳ ʥʘʤ ʙʦʣʴʰʝ; ʪʦʛʜʘ ʩʠʤʚʦʣ Ð ʧʦʥʘʜʦʙʠʣʩʷ ʙʳ ʥʘʤ ʜʣʷ ʩʣʫʯʘʷ z = 0, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʦʷʥʠʶ çʩʧʠʥ ʚʚʝʨʭè. ʅʠʢʘʢʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʦʧʠʩʘʥʠʷʤʠ ʥʝʪ.) 

                                                      
27

 ɺ.ʕ.: ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʠʤʝʥʥʦ çʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷè ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

(ʢʘʢ ʪʘʢʩʦʥʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʘʨ ʧʣʘʥʘʨʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʥʦʞʝʩʪʚ), ʘ çʫʧʦʨʷʜʦʯʝʥʥʘʷ ʧʘʨʘ ʯʠʩʝʣè 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʨʘʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʝ. 
28

 ɺʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ ʝ ʥʘʟʳʚʘʝʪʩʷ çʦʩʥʦʚʘʥʠʝʤ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘè: ʝ = 2,7182818285.... 

ɿʘʧʠʩ ɹ e
z
 ʦʟʥʘʯʘʝʪ çʯʠʩʣʦ ʝ ʚ ʩʪʝʧʝʥʠ zè; ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʪʘʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 

ʩʣʝʜʫʶʱʝʝ ʨʘʟʣʦʞʝʥʠʝ: 

 
 

 
ʈʠʩ. 5.18. ɽʜʠʥʠʯʥʫʶ ʦʢʨʫʞʥʦʩʪʴ ʦʙʨʘʟʫʶʪ ʪʦʯʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʧʣʝʢʩʥʳʤ ʯʠʩʣʘʤ z = e
iɗ
, ʛʜʝ ɗ 

ï ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ; |z| = 1. 
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ʈʠʩ. 5.19. ʉʬʝʨʘ ʈʠʤʘʥʘ. ʊʦʯʢʘ ʈ ʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʯʠʩʣʫ ʨ = z/w, 

ʧʨʦʝʮʠʨʫʝʪʩʷ ʠʟ ʶʞʥʦʛʦ ʧʦʣʶʩʘ S ʥʘ ʪʦʯʢʫ Pǋ ʥʘ ʩʬʝʨʝ. ʅʘʧʨʘʚʣʝʥʠʝ OP ʩʦʚʧʘʜʘʝʪ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʩʠ ʩʧʠʥʘ ʜʣʷ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʧʠʥʘ 1/2 (ʩʤ. ʨʠʩ. 5.15). 

 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʳ ʤʦʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʩʬʝʨʳ ʈʠʤʘʥʘ. ʊʦʯʢʠ, ʦʙʨʘʟʫʶʱʠʝ ʩʬʝʨʫ ʈʠʤʘʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʢʦʤʧʣʝʢʩʥʳʤ ʯʠʩʣʘʤ, ʣʠʙʦ Ð. ʉʬʝʨʫ ʈʠʤʘʥʘ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʦʡ ʩʬʝʨʳ, 

ʵʢʚʘʪʦʨʠʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʢʦʪʦʨʦʡ ʩʦʚʧʘʜʘʝʪ ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʴʶ, ʘ ʮʝʥʪʨ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 

ʪʦʯʢʝ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ (ʪ.ʝ. ʚ ʥʫʣʝ). ʉʦʙʩʪʚʝʥʥʦ ʵʢʚʘʪʦʨ ʩʬʝʨʳ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʝʜʠʥʠʯʥʘʷ 

ʦʢʨʫʞʥʦʩʪʴ ʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʩʤ. ʨʠʩ. 5.19). ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʩʢʘʞʝʤ, z : w, ʤʳ ʦʪʤʝʯʘʝʤ ʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʪʦʯʢʫ P, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʤʧʣʝʢʩʥʦʤʫ ʯʠʩʣʫ ʨ = z/w (ʜʦʧʫʩʪʠʤ ʧʦʢʘ, ʯʪʦ w Í 0), ʘ ʟʘʪʝʤ ʧʨʦʝʮʠʨʫʝʤ 

ʵʪʫ ʪʦʯʢʫ ʈ ʚ ʪʦʯʢʫ Pǋ ʥʘ ʩʬʝʨʝ, ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ ʚʳʙʠʨʘʝʤ ʶʞʥʳʡ ʧʦʣʶʩ S 

ʩʬʝʨʳ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʤʳ ʧʨʦʚʦʜʠʤ ʯʝʨʝʟ ʪʦʯʢʠ S ʠ P ʧʨʷʤʫʶ; ʪʘʤ, ʛʜʝ ʵʪʘ ʧʨʷʤʘʷ ʧʝʨʝʩʝʢʘʝʪ 

ʩʬʝʨʫ (ʢʨʦʤʝ ʩʘʤʦʡ ʪʦʯʢʠ S), ʦʪʤʝʯʘʝʤ ʪʦʯʢʫ Pǋ. ʊʘʢʦʝ ʪʦʯʝʯʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʥʘ 

ʩʬʝʨʫ ʥʘʟʳʚʘʝʪʩʷ ʩʪʝʨʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʝʡ. ʉʘʤ ʶʞʥʳʡ ʧʦʣʶʩ S ʧʨʠ ʪʘʢʦʤ ʦʪʦʙʨʘʞʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩʥʦʤʫ ʦʪʥʦʰʝʥʠʶ Ð. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʧʨʝʜʩʪʘʚʠʤ ʩʝʙʝ, ʯʪʦ ʪʦʯʢʘ ʈ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʫʜʘʣʝʥʘ ʥʘ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʢʦʦʨʜʠʥʘʪ; ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʘʷ ʝʡ ʪʦʯʢʘ Pǋ ʥʘ ʩʬʝʨʝ ʦʢʘʞʝʪʩʷ ʧʨʠ ʵʪʦʤ ʦʯʝʥʴ ʙʣʠʟʢʦ ʦʪ ʧʦʣʶʩʘ S ï ʚ ʧʨʝʜʝʣʝ, ʢʦʛʜʘ 

ʤʦʜʫʣʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʨ ʫʩʪʨʝʤʣʷʝʪʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʪʦʯʢʠ Pǋ ʠ S ʩʦʚʧʘʜʘʶʪ. 

ʉʬʝʨʘ ʈʠʤʘʥʘ ʠʛʨʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʢʚʘʥʪʦʚʦʤ ʦʧʠʩʘʥʠʠ ʩʠʩʪʝʤ ʩ ʜʚʫʤʷ 

ʩʦʩʪʦʷʥʠʷʤʠ. ʕʪʘ ʨʦʣʴ ʥʝ ʚʩʝʛʜʘ ʦʯʝʚʠʜʥʘ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʜʝʣʘʝʪ ʝʝ ʤʝʥʝʝ ʚʘʞʥʦʡ, ʠ ʩʬʝʨʘ 

ʈʠʤʘʥʘ, ʧʫʩʪʴ ʠ ʥʝʟʨʠʤʦ, ʛʜʝ-ʪʦ ʥʘ ʩʮʝʥʝ ʚʩʸ ʨʘʚʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ. ʆʥʘ ʦʧʠʩʳʚʘʝʪ ï ʚ ʘʙʩʪʨʘʢʪʥʦʤ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʚʠʜʝ ï ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʳʭ ʩʦʩʪʦʷʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠʟ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʢʚʘʥʪʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʢʚʘʥʪʦʚʦʡ ʣʠʥʝʡʥʦʡ ʩʫʧʝʨʧʦ-

ʟʠʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʤʦʞʥʦ ʚʟʷʪʴ, ʥʘʧʨʠʤʝʨ, ʚʦʟʤʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ ʬʦʪʦʥʘ |Bð ʠ |Cð. ɺ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʭ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʠʤʝʝʪ ʚʠʜ w|Bð + z|Cð. ɺ Ä5.7 ʤʳ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠ 

ʪʦʣʴʢʦ ʦʜʠʥ ʢʦʥʢʨʝʪʥʳʡ ʩʣʫʯʘʡ |Bð + i|Cð (ʨʝʟʫʣʴʪʘʪ ʦʪʨʘʞʝʥʠʷ/ʧʨʦʧʫʩʢʘʥʠʷ ʩʚʝʪʘ, ʧʘʜʘʶʱʝʛʦ 

ʥʘ ʧʦʣʫʩʝʨʝʙʨʸʥʦʝ ʟʝʨʢʘʣʦ), ʦʜʥʘʢʦ ʥʝʪʨʫʜʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʠ ʜʨʫʛʠʝ ʢʦʤʙʠʥʘʮʠʠ ʩʦʩʪʦʷʥʠʡ. ɼʣʷ 

ʵʪʦʛʦ ʥʫʞʥʦ ʚʩʝʛʦ ʣʠʰʴ ʠʟʤʝʥʠʪʴ ʩʪʝʧʝʥʴ çʩʝʨʝʙʨʸʥʦʩʪʠè ʟʝʨʢʘʣʘ ʠ ʧʦʤʝʩʪʠʪʴ ʥʘ ʧʫʪʠ ʦʜʥʦʛʦ ʠʟ 

ʣʫʯʝʡ ʯʪʦ-ʥʠʙʫʜʴ ʧʨʝʣʦʤʣʷʶʱʝʝ. ʊʘʢ ʤʦʞʥʦ ʥʘʙʨʘʪʴ ʧʦʣʥʫʶ ʩʬʝʨʫ ʈʠʤʘʥʘ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʩʠʪʫʘʮʠʷʤ ʚʠʜʘ w|Bð + 

z|Cð, ʪ.ʝ. ʢʦʤʙʠʥʘʮʠʷʤ ʜʚʫʭ ʥʘʯʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ |Bð ʠ |Cð. 

ɺʧʨʦʯʝʤ, ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʨʦʣʴ ʩʬʝʨʳ ʈʠʤʘʥʘ ʢʘʢ ʨʘʟ ʠ ʥʝʦʯʝʚʠʜʥʘ. ʆʜʥʘʢʦ 

ʚʦʟʤʦʞʥʳ ʠ ʠʥʳʝ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʩʬʝʨʳ ʈʠʤʘʥʘ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ʉʘʤʳʤ ʥʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʨʦʜʘ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʩʧʠʥʦʚʳʭ ʩʦʩʪʦʷʥʠʡ 




