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ʥʳʤʠ ʬʦʨʤʘʤʠ, ʫʯʠʪ ʯʠʪʘʪʴ ʠ ʪʝʭʥʠʯʝʩʢʠ ʛʨʘʤʦʪʥʦ ʚʳʧʦʣʥʷʪʴ ʯʝʨʪʝʞʠ. 

ɿʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʧʨʠʦʙʨʝʪʸʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠ-

ʧʣʠʥʳ çʅʘʯʝʨʪʘʪʝʣʴʥʘ ̫ʛʝʦʤʝʪʨʠ ̫ʠ ʠʥʞʝʥʝʨʥʘ ̫ʛʨʘʬʠʢʘè, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʦʙʱʝʠʥʞʝʥʝʨʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʘ ʪʘʢʞʝ ʚ 

ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʚʣʘʜʝʥʠʝ ʯʝʨʪʝʞʦʤ ʢʘʢ ʩʨʝʜʩʪʚʦʤ ʚʦ-

ʦʙʨʘʞʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʤʳʩʣʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ. ʅʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʚʳʰʝ-

ʥʘʟʚʘʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʘ ʟʘʪʝʤ ʩʣʝʜʫʝʪ ʨʷʜ ʦʙʱʝʠʥʞʝʥʝʨʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ. ɿʘ-

ʢʨʝʧʣʷʶʪʩʷ ʟʥʘʥʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ. 

ɿʘʜʘʯʠ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ: 

ï ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʚʦʦʙʨʘʞʝʥʠʶ ʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʶ; 

ï ʦʚʣʘʜʝʥʠʝ ʩʧʦʩʦʙʘʤʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʬʦʨʤʘʤʠ (ʪʦʯʢʘʤʠ, ʣʠʥʠʷʤʠ, ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʪʝʣʘʤʠ); 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʯʪʝʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʝʡ ʠ 

ʩʭʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ɽʉʂɼ; 

ï ʦʩʚʦʝʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ 

ʟʥʘʪʴ: 

ï ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ (ʠʟʦʙʨʘʞʝʥʠʡ) 

ʤʝʪʦʜʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʝʢ-

ʮʠʠ, ʵʣʝʤʝʥʪʦʚ ʧʦʩʪʨʦʝʥʥʳʭ ʬʦʨʤ (ʪʦʯʝʢ, ʧʨʷʤʳʭ, ʧʣʦʩʢʦʩʪʝʡ), ʩʪʨʫʢʪʫʨʫ 

ɽʉʂɼ ʠ ʩʪʘʥʜʘʨʪʳ ʵʪʦʡ ʩʠʩʪʝʤʳ; 

ʫʤʝʪʴ: 

ï ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ (ʚʠʜʦʚ, ʨʘʟʨʝʟʦʚ, ʩʝʯʝʥʠʡ, ʠʟʦʤʝʪ-

ʨʠʯʝʩʢʠʭ ʠ ʜʠʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ) ʥʘ ʯʝʨʪʝʞʘʭ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠ-

ʮʘʭ ʠʟʜʝʣʠʡ ʩ ʫʯʸʪʦʤ ʧʨʘʚʠʣ ʠ ʫʩʣʦʚʥʦʩʪʝʡ ɽʉʂɼ; 

ï ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʥʘ ʚʟʘʠʤʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ ʚʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ ʵʪʠʭ ʬʠʛʫʨ; 

ï ʥʘʥʦʩʠʪʴ ʥʦʤʠʥʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʥʘ ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʘʭ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʯ-

ʥʳʭ ʝʜʠʥʠʮ ʧʦ ʧʨʘʚʠʣʘʤ ɽʉʂɼ; 

ï ʯʠʪʘʪʴ ʯʝʨʪʝʞʠ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ, ʩʦʩʪʦʷʱʠʭ ʠʟ 10é15 ʧʨʦ-

ʩʪʳʭ ʜʝʪʘʣʝʡ; 
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ï ʦʬʦʨʤʣʷʪʴ ʯʝʨʪʝʞʠ ʜʝʪʘʣʝʡ, ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ, ʩʧʝʮʠʬʠʢʘʮʠʶ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ ɽʉʂɼ; 

ï ʨʘʙʦʪʘʪʴ ʩ ʛʨʘʬʠʯʝʩʢʠʤʠ ʨʝʜʘʢʪʦʨʘʤʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ; 

ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ: 

ï ʦ ʤʝʪʦʜʘʭ ʠʟʦʙʨʘʞʝʥʠʷ ʚʠʜʦʚ ʩʦʝʜʠʥʝʥʠʡ ʜʝʪʘʣʝʡ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʸʥʥʳʭ ʚ ʜʠʩʮʠʧʣʠʥʝ; 

ï ʦ ʤʝʪʦʜʘʭ ʚʳʧʦʣʥʝʥʠʷ ʩʭʝʤ ʘʣʛʦʨʠʪʤʦʚ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʕɺʄ. 

ʇʦʩʦʙʠʝ ʩʦʩʪʘʚʣʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥ-

ʜʘʨʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʩʦ ʩʨʝʜʥʠʤ ʩʧʝʮʠ-

ʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ʅʘʩʪʦʷʱʝʝ ʧʦʩʦʙʠʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ: çɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ, ʩʠ-

ʩʪʝʤʳ ʠ ʩʝʪʠè, çʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè, 

çʇʨʦʤʳʰʣʝʥʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘè, çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ (ʚ ʵʢʦ-

ʥʦʤʠʢʝ)è, çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ 

ʩʨʝʜʩʪʚè, çʕʢʦʥʦʤʠʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ ʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ)è, çʊʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠè ʚʝʯʝʨʥʝʡ ʠ ʟʘʦʯ-

ʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ. 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʜʦʮʝʥʪʫ ʢʘʬʝʜʨʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ çɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠè ʉ. ʄ. ɹʦʨʦʚʠʢʦʚʫ ʟʘ 

ʮʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʳ ʧʦʩʦʙʠʷ. 
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ʅɸʏɽʈʊɸʊɽʃʔʅɸʗ  ɻɽʆʄɽʊʈʀʗ 

ʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ï ʥʘʫʢʘ, ʢʦʪʦʨʘʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʩʧʦʩʦʙʳ ʧʦ-

ʩʪʨʦʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʣ (ʦʙʲʝʢʪʦʚ) ʥʘ ʧʣʦʩʢʦʩʪʠ ʠ ʩʧʦʩʦʙʳ ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʦ ʟʘʜʘʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ ʵʪʠʭ ʪʝʣ. 

1.1  ʄʝʪʦʜʳ ʧʨʦʝʮʠʨʦʚʘʥʠʷ 

ʆʢʨʫʞʘʶʱʠʝ ʧʨʝʜʤʝʪʳ ï ʩʦʦʨʫʞʝʥʠʷ, ʘʚʪʦʤʦʙʠʣʠ, ʤʝʭʘʥʠʟʤʳ, ʜʝʪʘʣʠ ï 

ʤʦʞʥʦ ʠʟʦʙʨʘʞʘʪʴ ʥʘ ʧʣʦʩʢʦʩʪʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʧʦʩʦ-

ʙʦʚ ʷʚʣʷʝʪʩʷ ʨʠʩʦʚʘʥʠʝ. ʇʨʠ ʨʠʩʦʚʘʥʠʠ ʧʨʝʜʤʝʪ ʠʟʦʙʨʘʞʘʝʪʩʷ ʦʪ ʨʫʢʠ ʪʘʢ, ʢʘʢ 

ʵʪʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʟʨʝʥʠʝʤ ʠʣʠ ʚʦʦʙʨʘʞʝʥʠʝʤ, ʧʦʵʪʦʤʫ ʨʠʩʫʥʦʢ ʧʝʨʝʜʘʸʪ 

ʬʦʨʤʫ ʧʨʝʜʤʝʪʘ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʩ ʠʩʢʘʞʝʥʠʝʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʚʦʟ-

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʦ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨ ʦʪʚʝʨʩʪʠʡ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʜʝʪʘʣʠ. ʊʘʢʦʡ ʧʝʨʝʜʘʯʝʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʠʟʜʝʣʠʷ ʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʭʥʠʢʝ ʪʦʣʴʢʦ 

ʜʣʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʠʩʫʥʢʘ ʯʝʨʪʸʞ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʬʦʨʤʫ ʧʨʝʜʤʝʪʘ ʥʝ ʦʜʥʠʤ, 

ʘ ʥʝʩʢʦʣʴʢʠʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ (ʧʨʦʝʢʮʠʷʤʠ, ʚʠʜʘʤʠ). ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʦʪʜʝʣʴ-

ʥʘʷ ʧʨʦʝʢʮʠʷ (ʚʠʜ) ʥʘ ʯʝʨʪʝʞʝ ʧʦʢʘʟʳʚʘʝʪ ʪʦʣʴʢʦ ʦʜʥʫ ʩʪʦʨʦʥʫ ʧʨʝʜʤʝʪʘ. ʊʘʢʦʡ 

ʚʠʜ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʤʦʛʘʝʪ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʬʠʛʫʨʳ. 

ʇʨʦʝʢʮʠʷ ï ʠʟʦʙʨʘʞʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʣʘ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʧʦʣʫʯʝʥʥʦʝ 

ʩ ʧʦʤʦʱʴʶ ʧʨʷʤʳʭ ʣʠʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʝʜʤʝʪʘ ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʠʭ ʩ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ. 

ʊʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ ʣʠʥʠʡ ʩ ʧʣʦʩʢʦʩʪʴʶ ʥʘʟʳʚʘʶʪ ʧʨʦʝʢʮʠʷʤʠ 

ʪʦʯʝʢ ʦʙʲʝʢʪʘ, ʘ ʧʣʦʩʢʦʩʪʴ, ʥʘ ʢʦʪʦʨʫʶ ʧʨʦʝʮʠʨʫʶʪʩʷ ʪʦʯʢʠ (ʪ. ʝ. ʥʘ ʢʦʪʦʨʦʡ 

ʩʪʨʦʠʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ), ï ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ. 

ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʧʨʦʝʢʮʠʡ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʝʮʠʨʦʚʘʥʠʝʤ. 

ʇʨʦʝʮʠʨʫʶʱʘʷ ʧʨʷʤʘʷ (ʧʨʦʝʮʠʨʫʶʱʠʡ ʣʫʯ) ï ʧʨʷʤʘʷ, ʧʨʦʚʝʜʸʥʥʘʷ ʯʝʨʝʟ 

ʪʦʯʢʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ ʧʦ ʟʘʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ. 

ɽʩʣʠ ʧʨʦʝʮʠʨʫʶʱʠʝ ʧʨʷʤʳʝ ʚʳʭʦʜʷʪ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ (ʮʝʥʪʨʘ), ʪʦ ʪʘʢʦʝ 

ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ, ʘ ʧʦʣʫʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ï ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʧʨʦʝʢʮʠʝʡ. ʇʨʠʤʝʨ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴʩʷ ʧʣʦʩʢʦʩʪʴʶ 

ʧʨʦʝʢʮʠʡ ʠ ʪʦʯʢʦʡ S, ʥʝ ʣʝʞʘʱʝʡ ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. ʀʟ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʦ-

ʝʮʠʨʫʶʱʠʭ ʧʨʷʤʳʭ S, ʥʘʟʳʚʘʝʤʦʡ ʮʝʥʪʨʦʤ ʧʨʦʝʢʮʠʡ, ʧʨʦʚʦʜʷʪ ʧʨʷʤʳʝ ʯʝʨʝʟ 

ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ ʧʨʝʜʤʝʪʘ ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ V. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʥʳʤ (ʨʘʟʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʨʘʟʤʝʨʘʤ ʦʙʲʝʢʪʘ) ʠ ʜʘʸʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʦʣʴʢʦ 

ʦ ʬʦʨʤʝ ʦʙʲʝʢʪʘ, ʥʦ ʥʝ ʦ ʝʛʦ ʨʘʟʤʝʨʘʭ. 
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ʈʠʩʫʥʦʢ 1 ï ʎʝʥʪʨʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʦʡ (ʦʨʪʦʛʦʥʘʣʴʥʦʡ) ʧʨʦʝʢʮʠʠ ʮʝʥʪʨ ʧʨʦʝʢʮʠʡ 

ʪʘʢʞʝ ʧʝʨʝʥʦʩʷʪ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʴ (ʨʠʩʫʥʦʢ 2). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʝʮʠʨʫʶʱʠʝ ʧʨʷ-

ʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳ ʠ ʩʦʩʪʘʚʣʷʶʪ ʩ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ ʧʨʷʤʦʡ ʫʛʦʣ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʯʝʨʪʝʞʠ ʚʳʧʦʣʥʷʶʪ ʤʝʪʦʜʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦ-

ʚʘʥʠʷ. ʆʙʲʝʢʪ ʨʘʩʧʦʣʘʛʘʶʪ ʧʝʨʝʜ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ ʪʘʢ, ʯʪʦʙʳ ʙʦʣʴʰʠʥʩʪʚʦ 

ʝʛʦ ʣʠʥʠʡ ʠ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʙʳʣʠ ʧʘʨʘʣʣʝʣʴʥʳ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. ʊʦʛʜʘ ʵʪʠ 

ʣʠʥʠʠ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʙʫʜʫʪ ʠʟʦʙʨʘʞʘʪʴʩʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤ 

ʚʠʜʝ. 

ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʜʥʫ ʧʣʦʩʢʦʩʪʴ V ʚ ʦʙ-

ʱʝʤ ʩʣʫʯʘʝ ʥʝ ʜʘʸʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʙʲʸʤʝ 

ʦʙʲʝʢʪʘ, ʧʦʵʪʦʤʫ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʚʳ-

ʧʦʣʥʷʶʪ ʥʝ ʥʘ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʘ ʥʘ ʜʚʫʭ ʠʣʠ 

ʪʨʸʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ. ɺ 

ʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʩʪʘʚʠʪʴ ʬʦʨʤʫ 

ʦʙʲʝʢʪʘ, ʥʦ ʠ ʥʘʡʪʠ ʨʘʟʤʝʨʳ ʚʩʝʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ ʯʝʨʪʝ-

ʞʝʡ ʠʟʣʦʞʝʥʳ ɻʘʩʧʘʨʦʤ ʄʦʥʞʝʤ ï ʢʨʫʧʥʳʤ 

ʬʨʘʥʮʫʟʩʢʠʤ ʫʯʸʥʳʤ ʢʦʥʮʘ XVIII  ï ʥʘʯʘʣʘ 

XIX   ʚʚ., ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʟʥʘʤʝʥʠʪʦʡ ʧʦ-

ʣʠʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʳ ʚ ʇʘʨʠʞʝ (1789 ï 1794 ʛʛ.) ʠ ʫʯʘʩʪʥʠʢʦʤ ʨʘʙʦʪ ʧʦ ʚʚʝʜʝʥʠʶ 

ʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʝʨ ʠ ʚʝʩʦʚ. 

ʇʦʩʪʝʧʝʥʥʦ ʥʘʢʦʧʠʚʰʠʝʩʷ ʦʪʜʝʣʴʥʳʝ ʧʨʘʚʠʣʘ ʠ ʧʨʠʤyʳ ʪʘʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʩʠʩʪʝʤʫ ʠ ʨʘʟʚʠʪʳ ʚ ʪʨʫʜʝ ɻ. ʄʦʥʞʘ çGeometrie descriptiveè. 

ʈʠʩʫʥʦʢ 2 ï ʇʨʷʤʦʫʛʦʣʴʥʘʷ 

ʧʨʦʝʢʮʠʷ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC 
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1.2  ʉʠʩʪʝʤʘ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʲʝʢʪʦʚ ʥʘ ʯʝʨʪʝʞʘʭ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʧʘ-

ʨʘʣʣʝʣʴʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʥʘ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ 

ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʥʘʛʣʷʜʥʦ ʠʟʦʙʨʘʞʝʥr  ʪʨʠ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʣʦʩ-

ʢʦʩʪʠ ʧʨʦʝʢʮʠʡ: 

ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ̫ʧʣʦʩʢʦʩʪ ɹʧʨʦʝʢʮʠʡ ʅ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʥʠʟʫ ʦʪ 

ʥʘʙʣʶʜʘʪʝʣʷ; 

ï ʬʨʦʥʪʘʣʴʥʘ ̫ʧʣʦʩʢʦʩʪ ɹʧʨʦʝʢʮʠʡ V, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʝʨʝʜ 

ʥʘʙʣʶʜʘʪʝʣʝʤ; 

ï ʧʨʦʬʠʣʴʥʘ ̫ʧʣʦʩʢʦʩʪ ɹʧʨʦʝʢʮʠʡ W, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʧʨʘʚʘ ʦʪ 

ʥʘʙʣʶʜʘʪʝʣʷ. 

ʈʠʩʫʥʦʢ 3 ï ʇʨʦʝʢʮʠʷ ʪʦʯʢʠ ɸ ʥʘ ʩʠʩʪʝʤʫ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ H, V ʠ W 

ʇʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, ʧʝʨʝʩʝʢʘʷʩʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʜʝʣʷʪ ʝʛʦ ʥʘ ʚʦʩʝʤʴ ʯʘ-

ʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʦʢʪʘʥʪʘʤʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʝʜʤʝʪ ʨʘʩʧʦ-

ʣʘʛʘʶʪ ʚ I ʦʢʪʘʥʪʝ (ʝʚʨʦʧʝʡʩʢʘʷ ʩʠʩʪʝʤʘ) ʤʝʞʜʫ ʥʘʙʣʶʜʘʪʝʣʝʤ ʠ ʧʣʦʩʢʦʩʪʷʤʠ 

ʧʨʦʝʢʮʠʡ. ʇʨʦʝʮʠʨʫʷ ʧʨʝʜʤʝʪ ʥʘ ʢʘʞʜʫʶ ʠʟ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩ-

ʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʅ, V ʠ W, ʩʪʨʦʷʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ, ʬʨʦʥʪʘʣʴʥʫʶ 

ʠ ʧʨʦʬʠʣʴʥʫʶ ʝʛʦ ʧʨʦʝʢʮʠʠ. 

ʇʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʧʝʨʝʩʝʢʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʣʠʥʠʷʤ, ʢʦʪʦʨʳʝ ʥʘʟʳ-

ʚʘʶʪ ʦʩʷʤʠ ʧʨʦʝʢʮʠʡ (ʦʩʴ x, ʦʩʴ y ʠ ʦʩʴ z). ʕʪʠ ʦʩʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʝʨʝʩʝʢʘʶʪʩʷ 

ʚ ʪʦʯʢʝ ʆ ï ʪʦʯʢʝ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ. ʆʩʠ ʧʨʦʝʢʮʠʡ ʧʨʠʥʠʤʘʶʪ ʟʘ ʦʩʠ ʢʦʦʨʜʠʥʘʪ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠ ʥʘʟʳʚʘʶʪ ʥʘʪʫʨʘʣʴʥʦʡ ʩʠʩʪʝ-

ʤʦʡ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʦʩʢʦʛʦ ʯʝʨʪʝʞʘ ʪʨʸʭʛʨʘʥʥʳʡ ʫʛʦʣ ʤʳʩʣʝʥʥʦ ʨʘʟʨʝʟʘʶʪ 

ʧʦ ʦʩʠ ʫ, ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ H ʠ W ʚʤʝʩʪʝ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʥʠʭ ʧʨʦʝʢʮʠʷʤʠ 

ʩʦʚʤʝʱʘʶʪ ʩ ʥʝʧʦʜʚʠʞʥʦʡ ʧʣʦʩʢʦʩʪʴʶ V, ʧʨʠ ʵʪʦʤ ʧʣʦʩʢʦʩʪʴ H ʚʨʘʱʘʶʪ ʚʦʢʨʫʛ 

ʦʩʠ ʭ, ʧʣʦʩʢʦʩʪʴ W ï ʚʦʢʨʫʛ ʦʩʠ z ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʫʢʘʟʘʥʥʳʭ ʩʪʨʝʣʢʘʤʠ. ʇʦʣʫ-

ʯʝʥʥʳʡ ʯʝʨʪʸʞ ʥʘʟʳʚʘʝʪʩʷ ʵʧʶʨʦʤ (ʩ ʬʨʘʥʮ. epure ï ʯʝʨʪʸʞ). 
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1.3  ʆʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ 

1.3.1  ʊʦʯʢʘ. ʇʨʦʝʢʮʠʝʡ ʪʦʯʢʠ ʥʘʟʳʚʘʝʪʩʷ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʦʝʮʠʨʫ-

ʶʱʝʛʦ ʣʫʯʘ ʩ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʠ. ɺ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʧʨʦʝʢʮʠʡ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʚʩʝ ʪʨʠ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʠ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʨʦʝʢʮʠʶ ʪʦʯʢʠ ʥʘ ʧʣʦʩʢʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʠʟ 

ʪʦʯʢʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʢ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦ-

ʝʢʮʠʡ ʪʦʯʢʘ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ (ʥʘʭʦʜʠʪʴʩʷ ʚʥʝ ʢʘʞʜʦʡ ʠʟ ʥʠʭ) 

ʠ ʯʘʩʪʥʳʝ ʧʦʣʦʞʝʥʠʷ (ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʧʣʦʩʢʦʩʪʝʡ ʣʠʙʦ ʥʘ ʜʚʫʭ 

ʠʣʠ ʥʘ ʪʨʸʭ ʦʜʥʦʚʨʝʤʝʥʥʦ). 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʩʪʨʦʝʥʳ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ɸ: 

ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ɸ'; 

ï ʬʨʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ɸ''; 

ï ʧʨʦʬʠʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ɸ'''. 

ʈʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʢʘʞʜʦʡ ʧʣʦʩʢʦʩʪʠ 

ʧʨʦʝʢʮʠʡ ʦʧʨʝʜʝʣʷʶʪ ʝ yʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʠ ʥʘʟʳʚʘʶʪʩʷ ʝ yʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ: 

ï ʢʦʦʨʜʠʥʘʪʘ ʭɸ (ʆɸx) ï ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʧʨʦ-

ʬʠʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ W (ʘʙʩʮʠʩʩʘ); 

ï ʢʦʦʨʜʠʥʘʪʘ ʫɸ (OAy) ï ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʬʨʦʥ-

ʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ V (ʦʨʜʠʥʘʪʘ); 

ï ʢʦʦʨʜʠʥʘʪʘ zɸ (Oɸz) ï ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʅ (ʘʧʧʣʠʢʘʪʘ). 

ʂʘʞʜʘʷ ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʧʦ ʜʚʫʤ ʝʸ ʢʦʦʨʜʠʥʘʪʘʤ: ʧʨʦʝʢʮʠʶ ɸ', ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʧʣʦʩʢʦ-

ʩʪʠ ʅ, ʦʧʨʝʜʝʣʷʶʪ ʢʦʦʨʜʠʥʘʪʳ ʭ ʠ ʫ; ʧʨʦʝʢʮʠʶ ɸ'', ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʧʣʦʩʢʦʩʪʠ 

V, ʦʧʨʝʜʝʣʷʶʪ ʢʦʦʨʜʠʥʘʪʳ ʭ ʠ z; ʧʨʦʝʢʮʠʶ ɸ''', ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʧʣʦʩʢʦʩʪʠ W, 

ʦʧʨʝʜʝʣʷʶʪ ʢʦʦʨʜʠʥʘʪʳ z ʠ ʫ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʯʝʨʪʝʞʘ ʩ ʥʘʥʝʩʝʥʠʝʤ ʦʩʝʡ ʧʨʦʝʢʮʠʡ ʦʪʨʝʟʢʠ ɸ'ɸʫ ʠ ɸʫɸ''' 

ʩʚʷʟʳʚʘʶʪ ʜʫʛʦʡ ʦʢʨʫʞʥʦʩʪʠ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʧʨʷʤʦʡ, ʧʨʦʚʝ-

ʜʸʥʥʦʡ ʯʝʨʝʟ ʪʦʯʢʫ ʆ ʧʦʜ ʫʛʣʦʤ 45Á (ʩʤ. ʨʠʩʫʥʦʢ 4). 

ɼʚʝ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʶʪ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ (ʧʦ ʜʚʫʤ ʧʨʦʝʢʮʠʷʤ 

ʪʦʯʢʠ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʨʝʪʴʶ ʧʨʦʝʢʮʠʶ).  

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʣʠʥʠʠ 

ʩʚʷʟʠ ï ʧʨʷʤʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʧʨʦʝʢʮʠʡ ʠ ʩʚʷʟʳʚʘʶʱʝʡ 

ʧʨʦʝʢʮʠʠ. 

ʉʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʟʘʜʘʯʝʡ ʩ ʪʦʯʢʦʡ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʧʨʷʤʦ-

ʫʛʦʣʴʥʳʭ ʧʨʦʝʢʮʠʡ ʪʦʯʢʠ A ʧʦ ʝʸ ʟʘʜʘʥʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ (xA, yA, zA). ɼʣʷ ʵʪʦʛʦ ʦʪ 

ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ O ʦʪʤʝʨʷʶʪʩʷ ʨʘʩʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʜʘʥʥʳʤ ʟʥʘʯʝ-

ʥʠʷʤ xA, yA ʠ zA, ʜʘʣʝʝ ʯʝʨʝʟ ʧʦʣʫʯʝʥʥʳʝ ʪʦʯʢʠ Ax, Ay ʠ Az ʧʨʦʚʦʜʷʪʩʷ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʝ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ ʩʚʷʟʠ. ʇʝʨʝʩʝʯʝʥʠ ̫ʵʪʠʭ ʣʠʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʭ ʧʣʦʩʢʦʩʪʷʭ ʙʫʜʫʪ ʠʩʢʦʤʳʤʠ ʧʨʦʝʢʮʠʷʤʠ ʪʦʯʢʠ. 

ʈʠʩʫʥʦʢ 4 ï ʇʨʦʝʢʮʠʷ ʪʦʯʢʠ ɸ 

ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 
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1.3.2  ʇʨʷʤʘʷ, ʦʪʨʝʟʦʢ. ʇʦʣʦʞʝʥʠʝ ʧʨʷʤʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʣʦʞʝʥʠʝʤ ʜʚʫʭ ʝ yʪʦʯʝʢ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʝʢʮʠʡ ʦʪʨʝʟʢʘ ʧʨʷʤʦʡ ʣʠʥʠʠ ʜʦ-

ʩʪʘʪʦʯʥʦ ʧʦʩʪʨʦʠʪʴ ʧʨʦʝʢʮʠʠ ʝʛʦ ʢʦʥʮʝʚʳʭ ʪʦʯʝʢ. 

ʆʪʨʝʟʢʠ (ʧʨʷʤʳʝ), ʧʨʦʠʟʚʦʣʴʥʦ ʥʘʢʣʦʥʸʥʥʳʝ ʢ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ (ʨʠʩʫ-

ʥʦʢ 5), ʥʘʟʳʚʘʶʪ ʦʪʨʝʟʢʘʤʠ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ. ʆʪʨʝʟʢʠ (ʧʨʷʤʳʝ), ʧʘʨʘʣʣʝʣʴ-

ʥʳʝ ʠʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʢ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ, ʥʘʟʳʚʘʶʪ ʦʪʨʝʟʢʘʤʠ ʯʘʩʪ-

ʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

ʈʠʩʫʥʦʢ 5 ï ʇʨʦʝʢʮʠʷ ʦʪʨʝʟʢʘ ɸɺ ʥʘ ʩʠʩʪʝʤʫ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ H, V ʠ W 

ʆʪʨʝʟʢʠ (ʧʨʷʤʳʝ), ʧʘʨʘʣʣʝʣʴʥʳʝ ʢʘʢʦʡ-ʣʠʙʦ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, ʥʘʟʳ-

ʚʘʶʪ ʦʪʨʝʟʢʘʤʠ (ʧʨʷʤʳʤʠ) ʫʨʦʚʥʷ. ʇʨʠʯʸʤ ʝʩʣʠ ʦʪʨʝʟʦʢ ʧʘʨʘʣʣʝʣʝʥ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ (ʨʠʩʫʥʦʢ 6, ʘ), ʝʛʦ ʥʘʟʳʚʘʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʦʪ-

ʨʝʟʢʦʤ (ʧʨʷʤʦʡ) ʫʨʦʚʥʷ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʶ, ʝʩʣʠ ʬʨʦʥʪʘʣʴʥʦʡ (ʨʠʩʫʥʦʢ 6, ʙ) ï 

ʬʨʦʥʪʘʣʴʥʳʤ ʦʪʨʝʟʢʦʤ (ʧʨʷʤʦʡ) ʫʨʦʚʥʷ ʠʣʠ ʬʨʦʥʪʘʣʴʶ, ʧʨʦʬʠʣʴʥʦʡ 

(ʨʠʩʫʥʦʢ 6, ʚ) ï ʧʨʦʬʠʣʴʥʳʤ ʦʪʨʝʟʢʦʤ (ʧʨʷʤʦʡ) ʫʨʦʚʥʷ. 

ʆʪʨʝʟʦʢ ʫʨʦʚʥʷ ʧʨʦʝʮʠʨʫʝʪʩʷ ʙʝʟ ʠʩʢʘʞʝʥʠʷ (ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ) ʥʘ ʪʫ ʧʣʦʩ-

ʢʦʩʪʴ ʧʨʦʝʢʮʠʡ, ʢʦʪʦʨʦʡ ʦʥ ʧʘʨʘʣʣʝʣʝʥ. ʅʘ ʜʚʫʭ ʜʨʫʛʠʭ ʧʣʦʩʢʦʩʪʷʭ ʦʥ ʠʟʦʙʨʘʞʘ-

ʝʪʩʷ ʚ ʚʠʜʝ ʦʪʨʝʟʢʦʚ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʭ ʦʩʝʡ ʧʨʦʝʢʮʠʡ. ʊʘʢ, ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʦʪʨʝʟʢʘ ʫʨʦʚʥʷ (ʩʤ. ʨʠʩʫʥʦʢ 5, ʘ) 

ʝʛʦ ʬʨʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ ʭ, ʧʨʦʬʠʣʴʥʘʷ ï ʦʩʠ ʫ. ʋ ʬʨʦʥʪʘʣʴ-

ʥʦʛʦ ʦʪʨʝʟʢʘ ʫʨʦʚʥʷ (ʩʤ. ʨʠʩʫʥʦʢ 5, ʙ) ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʧʘʨʘʣʣʝʣʴʥʘ 

ʦʩʠ ʭ, ʧʨʦʬʠʣʴʥʘʷ ï ʦʩʠ z. 

ʉʣʦʚʦ çʫʨʦʚʝʥʴè ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʦʪʨʝʟʢʘ (ʧʨʷʤʦʡ) ʫʨʦʚʥʷ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʫʱʝʥʦ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʦʪʨʝʟʦʢ ʫʨʦʚʥʷ ʥʘʟʳʚʘʶʪ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʤ ʦʪʨʝʟʢʦʤ ʠ ʪ. ʜ. 

ʆʪʨʝʟʢʠ (ʧʨʷʤʳʝ), ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, 

ʥʘʟʳʚʘʶʪ ʧʨʦʝʮʠʨʫʶʱʠʤʠ. ʇʨʠ ʵʪʦʤ ʜʦʙʘʚʣʷʝʪʩʷ ʥʘʠʤʝʥʦʚʘʥʠʝ ʪʦʡ ʧʣʦʩʢʦʩʪʠ, 

ʢ ʢʦʪʦʨʦʡ ʦʪʨʝʟʦʢ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʝʢʮʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨ-

ʥʦʛʦ ʦʪʨʝʟʢʘ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʢ ʢʦʪʦʨʦʡ ʦʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʦʯʢʫ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʧʨʦʝʢʮʠʷ ʦʪʨʝʟʢʘ ʥʘ ʧʣʦʩʢʦʩʪʠ ʚʳʨʦʞʜʘʝʪʩʷ ʚ ʪʦʯʢʫ. 



12 

ʘ ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʦʪʨʝʟʦʢ ʫʨʦʚʥʷ; ʙ ï ʬʨʦʥʪʘʣʴʥʳʡ ʦʪʨʝʟʦʢ ʫʨʦʚʥʷ; 

ʚ ï ʧʨʦʬʠʣʴʥʳʡ ʦʪʨʝʟʦʢ ʫʨʦʚʥʷ 

ʈʠʩʫʥʦʢ 6 ï ʇʨʦʝʢʮʠʠ ʦʪʨʝʟʢʦʚ ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʊʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʩ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ ʥʘʟʳʚʘʶʪʩʷ ʩʣʝʜʘʤʠ 

ʧʨʷʤʦʡ (ʨʠʩʫʥʦʢ 7). ʇʨʷʤʳʝ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʠʤʝʶʪ ʪʨʠ ʩʣʝʜʘ: ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʡ, ʬʨʦʥʪʘʣʴʥʳʡ ʠ ʧʨʦʬʠʣʴʥʳʡ. ʇʨʷʤʳʝ ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʤʝʶʪ ʜʚʘ ʩʣʝʜʘ. ʇʨʦʝʮʠʨʫʶʱʠʝ ʧʨʷʤʳʝ ʠʤʝʶʪ ʦʜʠʥ ʩʣʝʜ. 

ʅʘ ʨʠʩʫʥʢʝ 7 ʧʦʢʘʟʘʥʦ ʧʦʩʪʨʦʝʥʠʝ ʥʘ ʯʝʨʪʝʞʝ ʬʨʦʥʪʘʣʴʥʦʛʦ ʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʩʣʝʜʦʚ ʧʨʷʤʦʡ AB. 
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ʈʠʩʫʥʦʢ 7 ï ʇʦʩʪʨʦʝʥʠʝ ʩʣʝʜʦʚ ʧʨʷʤʦʡ AB 

1.3.3  ʇʣʦʩʢʦʩʪʴ. ʇʣʦʩʢʦʩʪʴ ʥʘ ʯʝʨʪʝʞʘʭ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʥʝʩʢʦʣʴʢʠʤʠ 

ʩʧʦʩʦʙʘʤʠ: 

1) ʧʨʦʝʢʮʠʷʤʠ ʪʨʸʭ ʪʦʯʝʢ, ʥʝ ʣʝʞʘʱʠʭ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ; 

2) ʧʨʦʝʢʮʠʷʤʠ ʧʨʷʤʦʡ (ʦʪʨʝʟʢʘ) ʠ ʪʦʯʢʠ, ʥʝ ʣʝʞʘʱʝʡ ʥʘ ʧʨʷʤʦʡ; 

3) ʧʨʦʝʢʮʠʷʤʠ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ (ʦʪʨʝʟʢʦʚ); 

4) ʧʨʦʝʢʮʠʷʤʠ ʜʚʫʭ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ (ʦʪʨʝʟʢʦʚ); 

5) ʧʨʦʝʢʮʠʷʤʠ ʣʶʙʦʡ ʧʣʦʩʢʦʡ ʬʠʛʫʨʳ (ʪʨʝʫʛʦʣʴʥʠʢʘ, ʢʚʘʜʨʘʪʘ ʠ ʪ. ʜ.). 

ʉʣʝʜʦʤ ʧʣʦʩʢʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩ ʧʣʦʩʢʦʩʪʴʶ 

ʧʨʦʝʢʮʠʠ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʤ ʩʣʝʜʦʤ ʧʣʦʩʢʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʣʦʩʢʦʩʪʠ ʩ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ H, ʬʨʦʥʪʘʣʴʥʳʤ ʩʣʝʜʦʤ ʧʣʦʩʢʦʩʪʠ ï ʩ ʧʣʦʩʢʦ-

ʩʪʴʶ ʧʨʦʝʢʮʠʡ V, ʘ ʧʨʦʬʠʣʴʥʳʤ ʩʣʝʜʦʤ ʧʣʦʩʢʦʩʪʠ ï ʩ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ W. 

ʇʣʦʩʢʦʩʪʴ, ʥʝ ʧʘʨʘʣʣʝʣʴʥʘʷ ʠ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʥʠ ʦʜʥʦʡ ʠʟ ʧʣʦʩʢʦʩʪʝʡ 

ʧʨʦʝʢʮʠʡ (ʪ. ʝ. ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʧʦʜ ʫʛʣʦʤ ʢʦ ʚʩʝʤ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ), ʥʘʟʳʚʘ-

ʝʪʩʷ ʧʣʦʩʢʦʩʪʴʶ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ (ʨʠʩʫʥʦʢ 8, ʘ). ʇʣʦʩʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 

ʠʤʝʝʪ ʪʨʠ ʩʣʝʜʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦʜ ʫʛʣʦʤ ʢʦ ʚʩʝʤ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ. 

ʇʣʦʩʢʦʩʪʷʤʠ ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘʟrʚʘʶʪʩʷ ʧʣʦʩʢʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʝ ʧʘʨʘʣʣʝʣʴʥʦ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʜʚʫʤ ʦʩʪʘʣʴʥʳʤ, ʘ ʪʘʢʞʝ ʧʣʦʩʢʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʜʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ (ʨʠʩʫʥʦʢ 8, ʙ). 

ʇʣʦʩʢʦʩʪʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʢ ʦʜʥʦʡ ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʥʘʟʳʚʘʝʪʩʷ 

ʧʨʦʝʮʠʨʫʶʱʝʡ. ʊʘʢʘʷ ʧʣʦʩʢʦʩʪʴ ʠʟʦʙʨʘʞʘʝʪʩʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, ʢ ʢʦʪʦ-

ʨʦʡ ʦʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ, ʚ ʚʠʜʝ ʧʨʷʤʦʡ ʣʠʥʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 8, ʙ). 

ʇʣʦʩʢʦʩʪʴ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʧʨʦʝʢʮʠʡ, ʥʘʟʳʚʘʝʪʩʷ ʧʣʦʩʢʦʩʪʴʶ 

ʫʨʦʚʥʷ (ʨʠʩʫʥʦʢ 9). ʇʣʦʩʢʦʩʪʠ ʫʨʦʚʥʷ ʷʚʣʷʶʪʩʷ ʧʨʦʝʮʠʨʫʶʱʠʤʠ, ʪ. ʢ. ʦʥʠ, ʙʫ-

ʜʫʯʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʢ ʜʚʫʤ ʜʨʫʛʠʤ 

ʠ ʧʦʵʪʦʤʫ ʠʟʦʙʨʘʞʘʶʪʩʷ ʥʘ ʥʠʭ ʚ ʚʠʜʝ ʧʨʷʤʳʭ ʣʠʥʠʡ. 
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ʘ ï ʧʣʦʩʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ; ʙ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʨʦʝʮʠʨʫʶʱʘʷ ʧʣʦʩʢʦʩʪʴ 

ʈʠʩʫʥʦʢ 8 ï ʉʣʝʜʳ ʧʣʦʩʢʦʩʪʠ ʚ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʧʨʦʝʢʮʠʷʭ 

1.3.4  ʇʦʚʝʨʭʥʦʩʪʠ, ʪʝʣʘ. ʇʦʚʝʨʭʥʦʩʪʴ ï 

ʤʥʦʞʝʩʪʚʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʦʯʝʢ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʧʣʦʩ-

ʢʦʩʪʴ, ʧʦʜʚʝʨʛʥʫʪʫʶ ʢʘʢʠʤ-ʣʠʙʦ ʜʝʬʦʨʤʘʮʠʷʤ 

(ʨʘʩʪʷʞʝʥʠʷʤ, ʩʞʘʪʠʷʤ, ʠʟʛʠʙʘʤ ʠ ʪ. ʧ.). ʇʣʦʩ-

ʢʦʩʪʴ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʅʝʩʢʦʣʴʢʦ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʣʦʩʢʦʩʪʝʡ ʪʦʞʝ ʷʚ-

ʣʷʶʪʩʷ ʣʦʤʘʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʊʝʣʦ ï ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʟʘʤʢʥʫʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʛʨʘʥʠʮʝʡ. 

ʄʥʦʛʦʛʨʘʥʥʠʢ ï ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʪʝʣʦ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʦʛʨʘʥʠʯʝʥʘ 

ʧʣʦʩʢʦʩʪʷʤʠ ï ʛʨʘʥʷʤʠ. ʃʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʝʡ ʥʘʟʳʚʘʶʪʩʷ ʨyʙʨʘʤʠ. ʇʦ ʢʦ-

ʣʠʯʝʩʪʚʫ ʛʨʘʥʝʡ (ʚʢʣʶʯʘʷ ʦʩʥʦʚʘʥʠʷ), ʦʙʨʘʟʫʶʱʠʭ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ, ʤʥʦʛʦʛʨʘʥ-

ʥʠʢ ʥʘʟʳʚʘʶʪ ʯʝʪʳʨʭy-, ʧʷʪʠ-, ʰʝʩʪʠʛʨʘʥʥʠʢʦʤ ʠ ʪ. ʜ. ʅʘ ʯʝʨʪʝʞʝ ʤʥʦʛʦʛʨʘʥʥʠʢ 

ʟʘʜʘʶʪ ʧʨʦʝʢʮʠʷʤʠ ʝʛʦ ʛʨʘʥʝʡ ʠ ʨʙyʝʨ (ʨʠʩʫʥʦʢ 10), ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʭʘʨʘʢʪʝʨ-

ʥʳʝ ʦʯʝʨʢʠ ʤʥʦʛʦʛʨʘʥʥʠʢʘ (ʦʯʝʨʢ ï ʣʠʥʠʠ ʚʠʜʠʤʦʛʦ ʢʦʥʪʫʨʘ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ 

ʦʙʣʘʩʪʴ ʧʨʦʝʢʮʠʠ ʥʘ ʧʦʣʝ ʯʝʨʪʝʞʘ). 

ʇʨʠʟʤʘ ʠ ʧʠʨʘʤʠʜʘ ï ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠ (ʪʝʣʘ), ʢʦʪʦʨʳʝ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ. ʆʩʥʦʚʘʥʠʝʤ ʧʨʠʟʤʳ 

(ʧʠʨʘʤʠʜʳ) ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʪʦʨʦʥ ʢʦʪʦʨʦʛʦ 

ʝy ʥʘʟʳʚʘʶʪ ʪʨʝʫʛʦʣʴʥʦʡ, ʯʝʪʳʨʭyʫʛʦʣʴʥʦʡ ʠ ʪ. ʜ. ʊʘʢʦʝ ʥʘʟʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʠʟʦʙʨʘʞʝʥʠʶ ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʥʘ ʯʝʨʪʝʞʝ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʦʫʛʦʣʴ-

ʥʠʢ ʦʩʥʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʚ ʚʦʦʙʨʘʞʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʡ ʦʙʨʘʟ. 

ʇʨʠʟʤʘ ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʪʝʣʦ ʠʤʝʝʪ ʜʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʩʥʦʚʘʥʠʷ, ʙʦ-

ʢʦʚʳʝ ʛʨʘʥʠ ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʨʝʙʨʘ. ʇʨʠʟʤʫ ʥʘʟʳʚʘʶʪ ʧʨʘʚʠʣʴʥʦʡ, ʝʩʣʠ ʝ yʦʩʥʦ-

ʚʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʧʨʘʚʠʣʴʥʳʝ ʤʥʦʛʦʫʛʦʣʴʥʠʢʠ, ʧʨʷʤʦʡ, ʝʩʣʠ ʝ yʨʝʙʨʘ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʳ ʦʩʥʦʚʘʥʠʶ, ʠ ʥʘʢʣʦʥʥʦʡ ï ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ. 

ʈʠʩʫʥʦʢ 9 ï ʇʣʦʩʢʦʩʪʴ ʫʨʦʚʥʷ 
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ʇʠʨʘʤʠʜʘ ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʪʝʣʦ ʠʤʝʝʪ ʦʩʥʦʚʘʥʠʝ ʠ ʚʝʨʰʠʥʫ, ʦʙʲʝʜʠ-

ʥʷʶʱʫʶ ʚʩʝ ʝ yʨʝʙʨʘ. ʇʠʨʘʤʠʜʫ ʥʘʟʳʚʘʶʪ ʧʨʘʚʠʣʴʥʦʡ, ʝʩʣʠ ʝ yʦʩʥʦʚʘʥʠʝʤ ʷʚ-

ʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ, ʘ ʚʳʩʦʪʘ ʧʠʨʘʤʠʜʳ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʝʛʦ 

ʮʝʥʪʨ. ʇʠʨʘʤʠʜʘ ʥʘʟʳʚʘʝʪʩʷ ʥʘʢʣʦʥʥʦʡ, ʝʩʣʠ ʦʩʥʦʚʘʥʠʝ ʚʳʩʦʪʳ ʥʝ ʣʝʞʠʪ ʚ ʮʝʥ-

ʪʨʝ ʦʢʨʫʞʥʦʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʚʧʠʩʘʥ ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʝ yʦʩʥʦʚʘʥʠʷ. ʇʠʨʘʤʠʜʘ ʩʦ 

ʩʨʝʟʘʥʥʦʡ ʚʝʨʰʠʥʦʡ ʠʤʝʝʪ ʜʚʘ ʦʩʥʦʚʘʥʠʷ ʠ ʥʘʟʳʚʘʝʪʩʷ ʫʩʝʯʸʥʥʦʡ. 

 

ʈʠʩʫʥʦʢ 10 ï ʇʨʷʤʦʫʛʦʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʪʨʝʫʛʦʣʴʥʦʡ ʧʨʠʟʤʳ ʩʦ ʩʨʝʟʘʤʠ ʧʣʦʩʢʦʩʪʝʡ 

ʂʦʥʫʩ ï ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʪʝʣʦ ʚʨʘʱʝʥʠʷ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʢʨʫʛʘ ï ʦʩʥʦʚʘʥʠʷ 

ʢʦʥʫʩʘ, ʪʦʯʢʠ, ʥʝ ʣʝʞʘʱʝʡ ʚ ʧʣʦʩʢʦʩʪʠ ʵʪʦʛʦ ʢʨʫʛʘ, ï ʚʝʨʰʠʥʳ ʢʦʥʫʩʘ ʠ ʚʩʝʭ 

ʦʪʨʝʟʢʦʚ, ʩʦʝʜʠʥʷʶʱʠʭ ʚʝʨʰʠʥʫ ʢʦʥʫʩʘ ʩ ʪʦʯʢʘʤʠ ʦʩʥʦʚʘʥʠʷ. ʂʦʥʫʩ ʥʘʟʳʚʘʝʪʩʷ 

ʧʨʷʤʳʤ, ʝʩʣʠ ʧʨʷʤʘʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʚʝʨʰʠʥʫ ʢʦʥʫʩʘ ʩ ʮʝʥʪʨʦʤ ʦʩʥʦʚʘʥʠʷ, ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ. 

ʎʠʣʠʥʜʨ ï ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʪʝʣʦ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʨʫʛʦʚ, ʩʦʚʤʝʱʘ-

ʝʤʳʭ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ, ʠ ʚʩʝʭ ʦʪʨʝʟʢʦʚ, ʩʦʝʜʠʥʷʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʪʦʯʢʠ ʵʪʠʭ ʢʨʫʛʦʚ. ʂʨʫʛʠ ʥʘʟʳʚʘʶʪʩʷ ʦʩʥʦʚʘʥʠʷʤʠ ʮʠʣʠʥʜʨʘ, ʘ ʦʪʨʝʟʢʠ, 

ʩʦʝʜʠʥʷʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʦʯʢʠ ʦʢʨʫʞʥʦʩʪʝʡ ʢʨʫʛʦʚ, ï ʦʙʨʘʟʫʶʱʠʤʠ ʮʠ-

ʣʠʥʜʨʘ. ʎʠʣʠʥʜʨ ʥʘʟʳʚʘʝʪʩʷ ʧʨʷʤʳʤ, ʝʩʣʠ ʝʛʦ ʦʙʨʘʟʫʶʱʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ 

ʧʣʦʩʢʦʩʪʷʤ ʦʩʥʦʚʘʥʠʷ. 

ʊʦʨ ï ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʠʛʫʨʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʚʨʘʱʝʥʠʝʤ ʢʨʫʛʘ ʚʦʢʨʫʛ ʧʨʷ-

ʤʦʡ, ʣʝʞʘʱʝʡ ʚ ʧʣʦʩʢʦʩʪʠ ʵʪʦʛʦ ʢʨʫʛʘ, ʥʦ ʥʝ ʧʝʨʝʩʝʢʘʶʱʝʡ ʝʛʦ. 

ʐʘʨ ï ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʪʝʣʦ ʚʨʘʱʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʥʦʝ ʚʨʘʱʝʥʠʝʤ ʧʦʣʫʢʨʫʛʘ 

ʦʢʦʣʦ ʝʛʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʜʠʘʤʝʪʨʘ. ʕʪʦʪ ʜʠʘʤʝʪʨ ʥʘʟʳʚʘʝʪʩʷ ʦʩʴʶ ʰʘʨʘ, ʘ ʦʙʘ 

ʢʦʥʮʘ ʫʢʘʟʘʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ï ʧʦʣʶʩʘʤʠ ʰʘʨʘ. ʊʘʢʞʝ ʰʘʨ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, 

ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʪʦʯʝʢ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʦʪ ʮʝʥʪʨʘ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʠ, ʥʝ ʙʦʣʴʰʝ ʟʘʜʘʥʥʦʛʦ. ʕʪʦ ʨʘʩʩʪʦʷʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʨʘʜʠʫʩʦʤ ʰʘʨʘ. 
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1.4  ʈʝʰʝʥʠʝ ʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʄʝʪʨʠʯʝʩʢʠʤʠ ʥʘʟʳʚʘʶʪʩʷ ʟʘʜʘʯʠ ʥʘ ʠʟʤʝʨʝʥʠʝ ʚʝʣʠʯʠʥ ʦʪʨʝʟʢʦʚ, ʫʛʣʦʚ 

ʥʘʪʫʨʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʧʣʦʩʢʠʭ ʬʠʛʫʨ. 

ʇʨʠ ʠʟʦʙʨʘʞʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʚʩʝʛʜʘ ʩʪʨʝʤʷʪʩʷ ʨʘʩ-

ʧʦʣʘʛʘʪʴ ʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʟʘʥʠʤʘʣʠ ʯʘʩʪ-

ʥʳʝ ʧʦʣʦʞʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʧʨʦʝʢʮʠʷʤ ʩʫʜʠʪʴ ʦ ʨʘʟʤʝʨʘʭ 

ʠ ʬʦʨʤʝ ʠʟʦʙʨʘʞʘʝʤʳʭ ʬʠʛʫʨ, ʦʧʨʝʜʝʣʷʪʴ ʚʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʬʠʛʫʨ, ʘ ʪʘʢʞʝ 

ʨʝʰʘʪʴ ʜʨʫʛʠʝ ʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝ ʫʜʘʸʪʩʷ ʨʘʩʧʦʣʦʞʠʪʴ ʠʟʦʙʨʘʞʘʝʤʫʶ ʬʠʛʫʨʫ ʠʣʠ 

ʦʪʜʝʣʴʥʳʝ ʝ yʯʘʩʪʠ (ʥʘʧʨʠʤʝʨ ʨʙyʨʘ, ʛʨʘʥʠ) ʚ ʯʘʩʪʥʳʭ ʧʦʣʦʞʝʥʠʷʭ, ʜʣʷ ʨʝʰʝʥʠʷ 

ʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʠʙʝʛʘʶʪ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʝʢʮʠʡ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʝʢʮʠʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʘ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. 

1.4.1  ʇʝʨʝʤʝʥʘ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. ʉʧʦʩʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʠʟʦʙʨʘʞʘʝʤʫʶ ʬʠʛʫʨʫ (ʦʪʨʝʟʦʢ ʧʨʷʤʦʡ, ʤʥʦʛʦʫʛʦʣʴʥʠʢ, ʪʝʣʦ), ʥʝ ʤʝʥʷ̫  ʝ yʧʦʣʦ-

ʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʦʝʮʠʨʫʶʪ ʥʘ ʥʦʚʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢ-

ʮʠʡ, ʟʘʤʝʥʠʚʰʫʶ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʅ ʠʣʠ V. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʣʦʩ-

ʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ʦʙʨʘʟʫʝʪ ʩ ʧʣʦʩʢʦʩʪʷʤʠ ʅ ʠʣʠ V ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʜʚʫʭ ʚʟʘʠʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. ʇʦʣʦʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ ʧʨʦʝʢʮʠʡ ʚʳʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

ʉʫʱʥʦʩʪʴ ʩʧʦʩʦʙʘ ʧʝʨʝʤʝʥʳ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥʳ ʦʪʨʝʟʢʘ ɸɺ ʧʨʷʤʦʡ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ (ʨʠʩʫʥʦʢ 11). 

ʈʠʩʫʥʦʢ 11 ï ʇʦʩʪʨʦʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʦʪʨʝʟʢʘ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʪʨʝʟʦʢ ʧʨʷʤʦʡ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ʙʝʟ ʠʩ-

ʢʘʞʝʥʠʷ, ʝʩʣʠ ʦʥ ʝʡ ʧʘʨʘʣʣʝʣʝʥ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥʳ ʦʪʨʝʟʢʘ ʧʨʷ-

ʤʦʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ, ʥʘʧʨʠʤʝʨ V* , ʧʘʨʘʣʣʝʣʴʥʫʶ 

ʦʪʨʝʟʢʫ ɸɺ. ʇʣʦʩʢʦʩʪʴ V*  ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʞʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ ʅ. 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʧʣʦʩʢʦʩʪʠ V*  ʜʦ ʦʪʨʝʟʢʘ ɸɺ ʚʳʙʠʨʘʶʪ ʧʨʦʠʟʚʦʣʴʥʦ. 
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ʇʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʅ ʠ V*  ʦʙʨʘʟʫʶʪ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʜʚʫʭ ʚʟʘʠʤʥʦ ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ H V* . ʇʣʦʩʢʦʩʪʠ ʅ ʠ V*  ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʦ 

ʧʨʷʤʦʡ x1 ï ʥʦʚʦʡ ʦʩʠ ʧʨʦʝʢʮʠʡ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʥʦʚʘʷ ʦʩʴ x1 || ɸ'ɺ'. 

ʇʨʦʝʢʮʠʶ ʦʪʨʝʟʢʘ ɸɺ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ V*  ʩʪʨʦʷʪ ʦʙʳʯʥʳʤ 

ʧʫʪʸʤ. ʏʝʨʝʟ ʪʦʯʢʠ ɸ ʠ ɺ ʧʨʦʚʦʜʷʪ ʧʨʷʤʳʝ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʣʦʩʢʦʩʪʠ V* , ʠ 

ʚ ʧʝʨʝʩʝʯʝʥʠʠ ʵʪʠʭ ʧʨʷʤʳʭ ʩ ʧʣʦʩʢʦʩʪʴʶ V*  ʧʦʣʫʯʘʶʪ ʥʦʚʳʝ ʧʨʦʝʢʮʠʠ ʪʦʯʝʢ ɸ 

ʠ ɺ. ʀʭ ʦʙʦʟʥʘʯʘʶʪ ɸ*  ʠ ɺ* . ʉʦʝʜʠʥʠʚ ʪʦʯʢʠ ɸ*  ʠ ɺ*  ʧʨʷʤʦʡ ʣʠʥʠʝʡ, ʧʦʣʫʯʘʶʪ 

ʥʦʚʫʶ ʧʨʦʝʢʮʠʶ ʦʪʨʝʟʢʘ ɸ*ɺ* . 

1.4.2 ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪʨʝʟʢʘ. ʅʘ ʨʠʩʫʥʢʝ 11 

ʚʠʜʥʦ, ʯʪʦ ʦʪʨʝʟʦʢ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ AB ʷʚʣʷʝʪʩʷ ʦʪʨʝʟʢʦʤ ʫʨʦʚʥʷ ʚ ʥʦʚʳʭ 

ʧʣʦʩʢʦʩʪʷʭ ʧʨʦʝʢʮʠʡ H V*. ʊʘʢ ʢʘʢ ʦʪʨʝʟʦʢ AB ʧʘʨʘʣʣʝʣʝʥ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 

V*, ʪʦ ʦʥ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʥʝʸ ʙʝʟ ʠʩʢʘʞʝʥʠʷ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʣʠʥʘ ʧʦʣʫʯʝʥʥʦʡ 

ʧʨʦʝʢʮʠʠ ɸ*ɺ*  ʨʘʚʥʘ ʜʣʠʥʝ ʩʘʤʦʛʦ ʦʪʨʝʟʢʘ ɸɺ. ʇʨʠ ʵʪʦʤ ʫʛʦʣ ű ʷʚʣʷʝʪʩʷ ʥʘʪʫ-

ʨʘʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ ʫʛʣʘ ʤʝʞʜʫ ʦʪʨʝʟʢʦʤ ɸɺ ʠ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ H. 

1.4.3 ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʧʣʦʩʢʦʛʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ. 

ʇʣʦʩʢʘʷ ʬʠʛʫʨʘ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ʙʝʟ ʠʩʢʘʞʝʥʠʷ, ʝʩʣʠ ʦʥʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʧʘʨʘʣʣʝʣʴʥʦ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʥʘʪʫʨʘʣʴ-

ʥʫʶ ʚʝʣʠʯʠʥʫ ʧʣʦʩʢʦʡ ʬʠʛʫʨʳ, ʥʘʜʦ ʩʧʨʦʝʮʠʨʦʚʘʪʴ ʝ yʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʦʩ-

ʢʦʩʪʴ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʟʘʜʘʥʥʦʡ ʬʠʛʫʨʝ. 

ʅʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʠʤ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʯʝʪʳʨʭyʫʛʦʣʴʥʠʢʘ ABCD 

(ʨʠʩʫʥʦʢ 12), ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ V ʠ ʥʘʢʣʦʥʝʥ ʢ 

ʧʣʦʩʢʦʩʪʠ ʅ. ɺʥʘʯʘʣʝ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʅ* , ʢʦʪʦʨʫʶ ʟʘʜʘ-

ʜʠʤ ʧʘʨʘʣʣʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʯʝʪʳʨʭyʫʛʦʣʴ-

ʥʠʢʘ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ V, ʪ. ʝ. 

ʧʨʦʚʝʜʤy ʦʩʴ ʧʨʦʝʢʮʠʡ ʭ1 || ɸ'ʉ'. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʝʢʮʠʠ ʯʝʪʳʨʭy-

ʫʛʦʣʴʥʠʢʘ ʥʘ ʧʣʦʩʢʦʩʪʠ ʅ*  ʧʨʦʚʝʜʤy ʯʝʨʝʟ 

ʪʦʯʢʠ ɸ'', B'', ʉ'', D'' ʣʠʥʠʠ ʩʚʷʟʠ, ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʳʝ ʦʩʠ x. ʅʘ ʵʪʠʭ ʣʠʥʠʷʭ ʦʪ ʦʩʠ x1 ʦʪ-

ʣʦʞʠʤ ʦʪʨʝʟʢʠ, ʚʟʷʪʳʝ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʨʦʝʢʮʠʠ, ʠ ʧʦʣʫʯʠʤ ʪʦʯʢʠ ɸ* , B* , ʉ*  ʠ D* . 

ʕʪʠ ʪʦʯʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʠʤ ʧʨʷ-

ʤʳʤʠ ʣʠʥʠʷʤʠ ʠ ʧʦʣʫʯʠʤ ʯʝʪʳʨʭyʫʛʦʣʴʥʠʢ 

ɸ*B*ʉ*D*, ʨʘʚʥʳʡ ʥʘʪʫʨʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ 

ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʘ ABCD. 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ ʚʝʣʠʯʠʥ 

ʥʝʧʣʦʩʢʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʤʝʪʦʜʦʤ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʚʸʨʪʢʠ ʠ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʧʦʜʨʘʟʜʝʣʝ 1.6 

ʥʘʩʪʦʷʱʝʛʦ ʧʦʩʦʙʠʷ. ʈʠʩʫʥʦʢ 12 ï ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʡ 

ʚʝʣʠʯʠʥʳ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ 
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1.5  ʈʝʰʝʥʠʝ ʧʦʟʠʮʠʦʥʥʳʭ ʟʘʜʘʯ 

ɺ ʧʦʟʠʮʠʦʥʥʳʭ ʟʘʜʘʯʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ 

(ʪʦʯʝʢ, ʧʨʷʤʳʭ, ʧʣʦʩʢʦʩʪʝʡ ʠ ʜʨʫʛʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʣ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦ-

ʩʪʠ ʧʨʦʝʢʮʠʡ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩ̫ ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. 

1.5.1  ɺʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʷʤʦʡ (ʦʪʨʝʟʢʘ) ʠ ʪʦʯʢʠ. ɽʩʣʠ ʪʦʯʢʘ ʧʨʠ-

ʥʘʜʣʝʞʠʪ ʧʨʷʤʦʡ (ʦʪʨʝʟʢʫ), ʪʦ ʝʸ ʧʨʦʝʢʮʠʠ ʣʝʞʘʪ ʥʘ ʦʜʥʦʠʤʝʥʥʳʭ ʧʨʦʝʢʮʠʷʭ 

ʵʪʦʡ ʧʨʷʤʦʡ ʠ ʥʘ ʦʜʥʦʡ ʣʠʥʠʠ ʧʨʦʝʢʮʠʦʥʥʦʡ ʩʚʷʟʠ. ʅʘ ʨʠʩʫʥʢʝ 13, ʘ ʧʦʢʘʟʘʥʦ 

ʧʦʩʪʨʦʝʥʠʝ ʪʦʯʢʠ ʉ, ʣʝʞʘʱʝʡ ʥʘ ʦʪʨʝʟʢʝ AB. 

ʘ ï ʧʨʷʤʘʷ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ;  ʙ ï ʧʨʦʬʠʣʴʥʘʷ ʧʨʷʤʘʷ 

ʈʠʩʫʥʦʢ 13 ï ʊʦʯʢʘ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʦʪʨʝʟʢʫ 

ʅʘ ʨʠʩʫʥʢʝ 13, ʙ ʧʦʢʘʟʘʥ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʠ ʧʨʷʤʦʡ, 

ʢʦʛʜʘ ʪʦʣʴʢʦ ʜʚʝ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ʣʝʞʘʪ ʥʘ ʦʜʥʦʠʤʝʥʥʳʭ ʧʨʦʝʢʮʠʷʭ ʧʨʷʤʦʡ, ʠ 

ʩʘʤʘ ʪʦʯʢʘ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʷʤʦʡ, ʪ. ʢ. ʪʨʝʪʴʷ ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ʥʝ ʣʝʞʠʪ ʥʘ ʧʨʦ-

ʝʢʮʠʠ ʧʨʷʤʦʡ. 

1.5.2 ɺʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʷʤʳʭ ʣʠʥʠʡ (ʦʪʨʝʟʢʦʚ). ʇʨʷʤʳʝ ʣʠʥʠʠ ʠʣʠ 

ʠʭ ʦʪʨʝʟʢʠ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ: 

ʙʳʪʴ ʧʘʨʘʣʣʝʣʴʥʳʤʠ, ʧʝʨʝʩʝʢʘʪʴʩʷ ʠʣʠ ʩʢʨʝʱʠʚʘʪʴʩʷ. ʆ ʚʟʘʠʤʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʜʚʫʭ ʧʨʷʤʳʭ (ʦʪʨʝʟʢʦʚ) ʩʫʜʷʪ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʠʭ ʧʨʦʝʢʮʠʡ. 

ɽʩʣʠ ʧʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳ, ʪʦ ʠʭ ʦʜʥʦʠʤʝʥʥʳʝ ʧʨʦʝʢʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ. ɽʩʣʠ ʜʚʝ ʧʨʷʤʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʪʦ ʠʭ ʦʜʥʦʠʤʝʥʥʳʝ ʧʨʦʝʢʮʠʠ 

ʪʘʢʞʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʠ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʣʶʙʦʡ ʧʘʨʳ ʦʜʥʦʠʤʝʥʥʳʭ ʧʨʦʝʢʮʠʡ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʦʙʱʝʡ ʜʣʷ ʥʠʭ ʣʠʥʠʠ ʩʚʷʟʠ. 

ɽʩʣʠ ʜʚʝ ʧʨʷʤʳʝ ʥʝ ʧʘʨʘʣʣʝʣʴʥʳ ʜʨʫʛ ʜʨʫʛʫ ʠ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʪʦ, ʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʦʥʠ ʩʢʨʝʱʠʚʘʶʪʩʷ. ʆʜʥʦʠʤʝʥʥʳʝ ʧʨʦʝʢʮʠʠ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʧʨʷ-

ʤʳʭ ʤʦʛʫʪ ʧʝʨʝʩʝʢʘʪʴʩʷ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ ʧʘʨʘ ʪʦʯʝʢ 

ʧʝʨʝʩʝʯʝʥʠʷ ʦʜʥʦʠʤʝʥʥʳʭ ʧʨʦʝʢʮʠʡ ʥʝ ʣʝʞʠʪ ʥʘ ʦʙʱʝʡ ʣʠʥʠʠ ʩʚʷʟʠ. ʕʪʦ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʦʜʥʦʠʤʝʥʥʳʭ ʧʨʦʝʢʮʠʡ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ 

ʧʨʷʤʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʝʢʮʠʶ ʜʚʫʭ ʪʦʯʝʢ. 
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1.5.3 ɺʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʷʤʦʡ (ʦʪ-

ʨʝʟʢʘ) ʠ ʧʣʦʩʢʦʩʪʠ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʟʘʠʤʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫ-

ʶʱʠʝ ʚʘʨʠʘʥʪʳ: ʧʨʷʤʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ, 

ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ, ʧʨʷʤʘʷ ʧʝʨʝʩʝ-

ʢʘʝʪ ʧʣʦʩʢʦʩʪʴ. 

ʇʨʷʤʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʡ: 

ï ʦʥʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʜʚʝ ʪʦʯʢʠ, ʧʨʠʥʘʜʣʝ-

ʞʘʱʠʝ ʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ; 

ï ʦʥʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ, ʧʨʠʥʘʜʣʝʞʘ-

ʱʫʶ ʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʠ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ, 

ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʅʘ ʨʠʩʫʥʢʝ 14 ʧʨʦʝʢʮʠʠ ʧʨʷʤʦʡ m ʧʨʦʭʦʜʷʪ 

ʯʝʨʝʟ ʧʨʦʝʢʮʠʠ ɸ ï ʧʨʦʝʢʮʠʠ ʚʝʨʰʠʥʳ ɸ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC ï ʠ ʧʨʦʝʢʮʠʠ ɽ ï ʧʨʦ-

ʝʢʮʠʠ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ɸɽ ʩʦ ʩʪʦʨʦʥʦʡ ɺʉ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ. ʇʨʷʤʘʷ 

ɸɽ ʠʤʝʝʪ ʩ ʪʨʝʫʛʦʣʴʥʠʢʦʤ Aɺʉ ʜʚʝ ʦʙʱʠʝ ʪʦʯʢʠ ɸ ʠ ɽ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʷʤʘʷ ɸɽ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʘʷ ʟʘʜʘʥʘ ʪʨʝʫʛʦʣʴʥʠʢʦʤ ABC. 

ʅʘ ʨʠʩʫʥʢʝ 14 ʧʨʦʝʢʮʠʠ ʧʨʷʤʦʡ n ʧʘʨʘʣ-

ʣʝʣʴʥʳ ʧʨʦʝʢʮʠʷʤ ʩʪʦʨʦʥʳ ɸɺ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ABC (n' || ɸ'ɺ' ʠ n'' || A''B'') ʠ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʦʜ-

ʥʦʠʤʝʥʥʳʝ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ʉ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ 

ʪʨʝʫʛʦʣʴʥʠʢʫ ABC. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʷʤʘʷ n 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʘʷ ʟʘʜʘʥʘ ʪʨʝ-

ʫʛʦʣʴʥʠʢʦʤ ABC, ʪ. ʢ. ʦʥʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ, 

ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʪʨʝʫʛʦʣʴʥʠʢʫ, ʠ ʧʘʨʘʣʣʝʣʴʥʘ 

ʦʜʥʦʡ ʠʟ ʝʛʦ ʩʪʦʨʦʥ. 

1.5.4  ʇʘʨʘʣʣʝʣʴʥʦʩʪʴ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦ-

ʩʪʠ. ʇʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʦʥʘ ʧʘ-

ʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ, ʣʝʞʘʱʝʡ ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. 

1.5.5 ʇʝʨʝʩʝʯʝʥʠʝ ʧʨʷʤʦʡ (ʦʪʨʝʟʢʘ) ʩ 

ʧʣʦʩʢʦʩʪʴʶ ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʇʣʦʩʢʦʩʪʴ 

ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʧʨʦʝʮʠʨʫʶʱʘʷ ʧʣʦʩʢʦʩʪʴ), ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʢ ʧʣʦʩʢʦʩʪʠ 

ʧʨʦʝʢʮʠʡ, ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʧʣʦʩʢʦʩʪʴ ʚ ʚʠʜʝ ʧʨʷʤʦʡ ʣʠʥʠʠ. ʅʘ ʵʪʦʡ ʧʨʷʤʦʡ (ʧʨʦ-

ʝʢʮʠʠ ʧʣʦʩʢʦʩʪʠ) ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʦʡ 

ʥʝʢʦʪʦʨʘʷ ʧʨʷʤʘʷ ʧʝʨʝʩʝʢʘʝʪ ʪʘʢʫʶ ʧʣʦʩʢʦʩʪʴ. 

ʅʘ ʨʠʩʫʥʢʝ 15 ʬʨʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ K'' ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ɸɺ ʩ 

ʪʨʝʫʛʦʣʴʥʠʢʦʤ CDE ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʝʨʝʩʝʯʝʥʠʠ ʧʨʦʝʢʮʠʡ A''ɺ'' ʠ ʉ''ɽ'', ʪ. ʢ. ʪʨʝ-

ʫʛʦʣʴʥʠʢ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʧʣʦʩʢʦʩʪʴ ʇ'' ʚ ʚʠʜʝ ʧʨʷʤʦʡ ʣʠʥʠʠ. ʅʘʡʜʷ ʪʦʯʢʫ K'' 

ʦʧʨʝʜʝʣʷʝʤ ʧʦʣʦʞʝʥʠʝ ʧʨʦʝʢʮʠʠ K'. ʊʘʢ ʢʘʢ ʧʨʷʤʘʷ ɸɺ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ K ʢ ɺ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʪʨʝʫʛʦʣʴʥʠʢʦʤ, ʪʦ ʥʘ ʯʝʨʪʝʞʝ ʯʘʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ 

ʧʨʷʤʦʡ ʧʨʦʚʝʜʝʥʘ ʰʪʨʠʭʦʚʦʡ ʣʠʥʠʝʡ. 

ʈʠʩʫʥʦʢ 14 ï ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʧʨʷʤʦʡ ʧʣʦʩʢʦʩʪʠ 

ʈʠʩʫʥʦʢ 15 ï ʇʝʨʝʩʝʯʝʥʠʝ ʧʨʷʤʦʡ 
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1.5.6  ʇʝʨʝʩʝʯʝʥʠʝ ʧʨʷʤʦʡ (ʦʪʨʝʟʢʘ) ʩ ʧʣʦʩʢʦʩʪʴʶ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʩ ʧʣʦʩʢʦʩʪʴʶ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 

ʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʘʣʛʦʨʠʪʤʦʤ: 

ʘ) ʯʝʨʝʟ ʜʘʥʥʫʶ ʧʨʷʤʫʶ ʧʨʦʚʦʜʷʪ ʥʝʢʦʪʦ-

ʨʫʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ Ŭ; 

ʙ) ʩʪʨʦʷʪ ʧʨʷʤʫʶ ʧʝʨʝʩʝʯʝʥʠʷ ʜʘʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ Ŭ; 

ʚ) ʦʧʨʝʜʝʣʷʶʪ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʧʨʷʤʳʭ ï ʜʘʥʥʦʡ ʧʨʷʤʦʡ ʠ ʧʦʩʪʨʦʝʥʥʦʡ ʧʨʷ-

ʤʦʡ. 

ʅʘ ʨʠʩʫʥʢʝ 16 ʧʦʢʘʟʘʥʦ ʧʦʩʪʨʦʝʥʠʝ ʪʦʯʢʠ 

ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ m ʩ ʧʣʦʩʢʦʩʪʴʶ ʦʙʱʝʛʦ ʧʦ-

ʣʦʞʝʥʠʷ, ʟʘʜʘʥʥʦʡ ʪʨʝʫʛʦʣʴʥʠʢʦʤ ABC. 

ʏʝʨʝʟ ʧʨʷʤʫʶ m ʧʨʦʚʝʜʝʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴ-

ʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʘʷ ʧʣʦʩʢʦʩʪʴ Ŭ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʢʘʟʘʥʥʘʷ ʪʦʣʴʢʦ ʦʜʥʠʤ ʩʣʝʜʦʤ, 

ʧʨʦʭʦʜʷʱʠʤ ʯʝʨʝʟ ʧʨʦʝʢʮʠʶ m'. ʇʣʦʩʢʦʩʪʴ Ŭ ʧʝ-

ʨʝʩʝʢʘʝʪ Aɺʉ ʧʦ ʧʨʷʤʦʡ DE. ʇʦ ʪʦʯʢʘʤ D'E' ʥʘʡʜʝʥʳ ʬʨʦʥʪʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ 

E''D'' ʠ ʪʝʤ ʩʘʤʳʤ ʦʧʨʝʜʝʣʝʥʘ ʧʨʷʤʘʷ ED, ʧʦ ʢʦʪʦʨʦʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ Ŭ 

ʧʝʨʝʩʝʢʘʝʪ ʜʘʥʥʫʶ ʧʣʦʩʢʦʩʪʴ Aɺʉ. ɿʘʪʝʤ ʥʘʡʜʝʥʘ ʪʦʯʢʘ K'', ʚ ʢʦʪʦʨʦʡ ʬʨʦʥʪʘʣʴ-

ʥʘʷ ʧʨʦʝʢʮʠʷ ʧʨʷʤʦʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʩʝʢʘʝʪ ʧʨʦʝʢʮʠʶ E''D''. ʇʦʩʣʝ ʵʪʦʛʦ 

ʦʩʪʘʸʪʩʷ ʥʘʡʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ï ʪʦʯʢʫ K'. 

1.5.7  ɺʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʝʡ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʟʘʠʤʥʦʛʦ ʧʦ-

ʣʦʞʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʳ 

ʜʨʫʛ ʜʨʫʛʫ (ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ï ʧʣʦʩʢʦʩʪʠ ʩʦʚʧʘʜʘʶʪ), ʧʣʦʩʢʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ 

(ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ï ʧʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ). ʈʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩ-

ʢʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʧʨʷʤʘʷ, ʥʘʟʳʚʘʝʤʘʷ ʣʠʥʠʝʡ ʧʝʨʝʩʝʯʝʥʠʷ. 

ʇʦʩʪʨʦʝʥʠʝ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ ʩʚʦʜʠʪʩʷ ʢ ʥʘʭʦʞʜʝʥʠʶ 

ʜʚʫʭ ʪʦʯʝʢ, ʦʙʱʠʭ ʜʣʷ ʵʪʠʭ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ, ʪ. ʢ. ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ (ʧʨʷʤʘʷ) ʟʘʜʘʸʪʩʷ ʜʚʫʤʷ ʪʦʯʢʘʤʠ. ʇʨʠ 

ʧʝʨʝʩʝʯʝʥʠʠ ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ ʩ ʧʣʦʩʢʦʩʪʴʶ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʦʜʥʘ ʠʟ 

ʧʨʦʝʢʮʠʡ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʣʝʜʦʤ ʧʣʦʩʢʦʩʪʠ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʪʦʡ 

ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, ʢ ʢʦʪʦʨʦʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʦʝʮʠʨʫʶʱʘ ̫ʧʣʦʩʢʦʩʪʴ. 

1.5.8  ʇʝʨʝʩʝʯʝʥʠʝ ʧʣʦʩʢʦʩʪʝʡ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ. ʏʘʝɦ ʚʩʝʛʦ ʧʣʦʩʢʦʩʪʠ 

ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʟʘʜʘʶʪʩʷ ʧʨʦʝʢʮʠʷʤʠ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʣʝʞʘʱʠʭ ʚ ʵʪʠʭ ʧʣʦʩ-

ʢʦʩʪʷʭ. ɸʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ, ʟʘʜʘʥʥʳʭ ʧʨʦʝʢ-

ʮʠʷʤʠ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ʘ) ʦʧʨʝʜʝʣʷʝʤ ʪʦʯʢʫ M ʧʝʨʝʩʝʯʝʥʠʷ ʦʪʨʝʟʢʘ ɸʉ ʩ ʧʣʦʩʢʦʩʪʴʶ ʪʨʝʫʛʦʣʴʥʠʢʘ 

DEF, ʧʨʠʤʝʥʠʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʫʶ ʧʣʦʩʢʦʩʪʴ Ŭ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤ ʘʣʛʦʨʠʪʤ ʧʫʥʢʪʘ 1.5.5 (ʩʤ. ʨʠʩʫʥʦʢ 16); 

ʈʠʩʫʥʦʢ 16 ï ʇʝʨʝʩʝʯʝʥʠʝ ʧʨʷʤʦʡ 
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ʙ) ʦʧʨʝʜʝʣʷʝʤ ʪʦʯʢʫ N ʧʝʨʝʩʝʯʝʥʠʷ ʦʪʨʝʟʢʘ BC ʩ ʧʣʦʩʢʦʩʪʴʶ ʪʨʝʫʛʦʣʴʥʠʢʘ 

DEF, ʧʨʠʤʝʥʠʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʫʶ ʧʣʦʩʢʦʩʪʴ ɓ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤ ʘʣʛʦʨʠʪʤ ʧʫʥʢʪʘ 1.5.5 (ʩʤ. ʨʠʩʫʥʦʢ 16); 

ʚ) ʩʪʨʦʠʤ ʣʠʥʠʶ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ MN ʠ ʦʧʨʝʜʝʣʷʝʤ ʚʠʜʠ-

ʤʦʩʪʴ. ʊʦʯʢʠ M ʠ N ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʨʝʫʛʦʣʴ-

ʥʠʢʦʚ, ʠʭ ʩʦʝʜʠʥʷʶʪ ʧʨʷʤʦʡ ʣʠʥʠʝʡ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʜʣʝʚʘʁʪ). ʃʠʥʠʝʡ 

ʧʝʨʝʩʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʘ ʯʘʩʪʴ ʣʠʥʠʠ MN, ʢʦʪʦʨʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʜʚʫʤ ʪʨʝʫʛʦʣʴ-

ʥʠʢʘʤ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʅʘ ʨʠʩʫʥʢʝ 17 ʜʘʥʦ ʧʦʩʪʨʦʝʥʠʝ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ 

ABC ʠ DEF ʩ ʫʢʘʟʘʥʠʝʤ ʚʠʜʠʤʳʭ ʠ ʥʝʚʠʜʠʤʳʭ ʫʯʘʩʪʢʦʚ ʵʪʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. 

ʈʠʩʫʥʦʢ 17 ï ʇʝʨʝʩʝʯʝʥʠʝ ʧʣʦʩʢʦʩʪʝʡ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 

1.5.9  ʉʝʯʝʥʠʝ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʧʣʦʩʢʦʩʪʴʶ. ʆʩʥʦʚʥʘʷ ʬʦʨʤʘ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʭ ʪʝʣ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʘ ʧʫʪʸʤ ʧʣʦʩʢʠʭ ʩʨʝʟʦʚ. ʇʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʤʥʦʛʦ-

ʛʨʘʥʥʠʢʘ ʧʣʦʩʢʦʩʪʴʶ ʧʦʣʫʯʘʝʪʩʷ ʧʣʦʩʢʘʷ ʬʠʛʫʨʘ, ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʢʦʪʦʨʦʡ ʧʨʠ-

ʥʘʜʣʝʞʠʪ ʢʘʢ ʧʣʦʩʢʦʩʪʠ, ʥʘʟʳʚʘʝʤʦʡ ʩʝʢʫʱʝʡ ʧʣʦʩʢʦʩʪʴʶ, ʪʘʢ ʠ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʤʫ ʪʝʣʫ. ʇʣʦʩʢʘʷ ʬʠʛʫʨʘ ʥʘʟʳʚʘʝʪʩʷ ʩʝʯʝʥʠʝʤ, ʘ ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ ʝʸ ʟʘʤʢʥʫ-

ʪʘʷ ʣʠʥʠʷ ï ʣʠʥʠʝʡ ʩʝʯʝʥʠʷ. 

ʏʠʩʣʦ ʩʪʦʨʦʥ ʩʝʯʝʥʠʷ ʨʘʚʥʦ ʯʠʩʣʫ ʧʝʨʝʩʝʯʸʥʥʳʭ ʛʨʘʥʝʡ. ʉʪʦʨʦʥʳ ʩʝʯʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʝʡ ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʠ ʩʝʢʫʱʝʡ ʧʣʦʩ-

ʢʦʩʪʠ, ʘ ʝʛʦ ʚʝʨʰʠʥʳ ï ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʨʸʙʝʨ ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʩ ʩʝʢʫʱʝʡ ʧʣʦʩ-

ʢʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʩʝʯʝʥʠʷ ʤʥʦʛʦʛʨʘʥ-

ʥʠʢʘ ʧʣʦʩʢʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʪʴ: 1) ʩʪʨʦʠʪʴ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʧʣʦʩʢʦ-

ʩʪʝʡ; 2) ʦʧʨʝʜʝʣʷʪʴ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʩ ʧʣʦʩʢʦʩʪʴʶ. 






















































































































































