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ɺʚʝʜʝʥʠʝ 

APM Structure3D ï ʯʪʦ ʵʪʦ ʪʘʢʦʝ? 

APM Structure3D ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʨʘʩʯʝʪʘ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʝʨʞʥʝʚʳʭ, ʧʣʘʩʪʠʥʯʘʪʳʭ, ʦʙʦʣʦʯʝʯʥʳʭ, ʪʚʝʨʜʦʪʝʣʴʥʳʭ, ʘ ʪʘʢʞʝ 

ʩʤʝʰʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ɺʳ ʤʦʞʝʪʝ ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʨʝʭʤʝʨʥʫʶ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʶ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʩʪʝʨʞʥʝʡ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, 

ʧʣʘʩʪʠʥ, ʦʙʦʣʦʯʝʢ ʠ ʦʙʲʸʤʥʳʭ ʜʝʪʘʣʝʡ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʤ ʥʘʛʨʫʞʝʥʠʠ ʠ ʟʘʢʨʝʧʣʝʥʠʠ. 

ʇʨʠ ʵʪʦʤ ʩʦʝʜʠʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʫʟʣʘʭ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʞʝʩʪʢʠʤ, ʪʘʢ ʠ ʰʘʨʥʠʨʥʳʤ.  

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʡ ʠ ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ 

ʘʨʤʠʨʦʚʘʥʥʳʭ (ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠ ʘʨʤʦʢʘʤʝʥʥʳʭ) ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʩʪʝʨʞʥʝʚʳʭ ʠ ʧʣʘʩʪʠʥʯʘʪʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʧʦʜʙʦʨʦʤ ʠ ʧʨʦʚʝʨʢʦʡ ʥʝʦʙʭʦʜʠʤʦʡ ʘʨʤʘʪʫʨʳ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʅʠʇ ʠ ʉʇ, ʘ ʪʘʢʞʝ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

ʄʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʩʪʦʣʙʯʘʪʳʭ, ʣʝʥʪʦʯʥʳʭ, ʩʧʣʦʰʥʳʭ ʠ 

ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ, ʢʘʢ ʵʣʝʤʝʥʪʦʚ ʥʘ ʫʧʨʫʛʦʤ ʦʩʥʦʚʘʥʠʠ, ʩ ʟʘʜʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ 

ʛʨʫʥʪʦʚ. 

ɺ ʧʨʦʛʨʘʤʤʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ ʦʙʦʣʦʯʝʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʂ ʵʣʝʤʝʥʪʘʤ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʛʨʫʟʢʠ ʠ 

ʚʦʟʜʝʡʩʪʚʠʷ: 

¶ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ (ʧʦʩʪʦʷʥʥʳʝ ʠ ʧʝʨʝʤʝʥʥʳʝ ʚʦ ʚʨʝʤʝʥʠ). 

¶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʧʦ ʜʣʠʥʝ, ʧʣʦʱʘʜʠ ʠ ʦʙʲʝʤʫ (ʧʦʩʪʦʷʥʥʳʝ ʠ 

ʧʝʨʝʤʝʥʥʳʝ ʚʦ ʚʨʝʤʝʥʠ). 

¶ ʥʘʛʨʫʟʢʠ, ʟʘʜʘʥʥʳʝ ʣʠʥʝʡʥʳʤ ʠ/ʠʣʠ ʫʛʣʦʚʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ (ʧʦʩʪʦʷʥʥʳʝ 

ʠ ʧʝʨʝʤʝʥʥʳʝ ʚʦ ʚʨʝʤʝʥʠ). 

¶ ʩʥʝʛʦʚʳʝ, ʚʝʪʨʦʚʳʝ ʠ ʩʝʡʩʤʠʯʝʩʢʠʝ (ʧʦ ʉʅʠʇ, ʘ ʪʘʢʞʝ ʟʘʜʘʚʘʝʤʳʝ 

ʩʧʝʢʪʨʦʤ ʦʪʚʝʪʘ), ʩ ʫʯʝʪʦʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʤʘʩʩ, 

ʣʠʥʝʡʥʳʭ ʠ ʚʨʘʱʘʪʝʣʴʥʳʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ. 

¶ ʜʘʚʣʝʥʠʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. 

¶ ʜʘʚʣʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ.  

¶ ʮʝʥʪʨʦʙʝʞʥʳʝ (ʟʘʜʘʥʥʳʝ ʣʠʥʝʡʥʳʤ ʠ/ʠʣʠ ʫʛʣʦʚʳʤ ʫʩʢʦʨʝʥʠʝʤ). 

¶ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʥʦʞʠʪʝʣʷʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 
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¶ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʛʨʘʜʠʝʥʪʳ. 

¶ ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʦʙʤʝʥʘ ʠ ʠʟʣʫʯʝʥʠʷ. 

¶ ʨʘʩʯʝʪʥʳʝ ʩʦʯʝʪʘʥʠʷ ʫʩʠʣʠʡ ʠ ʥʘʛʨʫʟʦʢ (ʈʉʋ ʠ ʈʉʅ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʩʠʩʪʝʤʦʡ APM Structure3D ʨʘʩʯʝʪʦʚ ɺʳ ʤʦʞʝʪʝ 

ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ:  

¶ ʥʘʛʨʫʟʢʠ ʚ ʫʟʣʘʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ  

¶ ʢʘʨʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ  

¶ ʜʝʬʦʨʤʘʮʠʠ (ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ) ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ 

ʧʣʘʩʪʠʥʯʘʪʳʭ ʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ 

¶ ʢʘʨʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʩʝʯʝʥʠʠ ʩʪʝʨʞʥʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ 

¶ ʵʧʶʨʳ ʠʟʛʠʙʘʶʱʠʭ ʠ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ, ʧʦʧʝʨʝʯʥʳʭ ʠ ʦʩʝʚʳʭ ʩʠʣ ʠ ʪ.ʜ. 

ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʩʪʝʨʞʥʷ ʠ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʮʝʣʦʤ 

¶ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ ʩʪʘʣʴʥʳʭ ʠ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʥʘ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʉʅʠʇ ʠ ʉʇ 

¶ ʧʦʜʙʦʨ ʠ ʧʨʦʚʝʨʢʫ ʧʦʜʦʙʨʘʥʥʦʡ ʘʨʤʘʪʫʨʳ ʜʣʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠ 

ʘʨʤʦʢʘʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʅʠʇ ʠ ʉʇ 

¶ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʕʡʣʝʨʫ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʬʦʨʤʳ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

¶ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʙʦʣʴʰʠʭ 

ʧʝʨʝʤʝʱʝʥʠʷʭ (ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʘʷ ʟʘʜʘʯʘ) 

¶ ʧʦʚʝʜʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʫʧʨʫʛʦʡ ʟʦʥʳ ʤʘʪʝʨʠʘʣʘ (ʬʠʟʠʯʝʩʢʠ 

ʥʝʣʠʥʝʡʥʘʷ ʟʘʜʘʯʘ) 

¶ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʙʱʝʡ ʥʝʣʠʥʝʡʥʦʩʪʠ ʧʨʠ ʙʦʣʴʰʠʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʝʣʠʥʝʡʥʳʭ ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʘʣʘ 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʟʦʥʳ ʢʦʥʪʘʢʪʘ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ 

ʠ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʵʪʦʡ ʟʦʥʝ 

¶ ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʩʪʘʮʠʦʥʘʨʥʦʡ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ 

ʪʝʧʣʦʧʝʨʝʜʘʯʝ 

¶ ʯʘʩʪʦʪʳ ʠ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ 

¶ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʧʨʦʠʟʚʦʣʴʥʦ ʤʝʥʷʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ ʥʘʛʨʫʟʦʢ 
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ʊʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʦʤʫ ʠ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʄʠʥʠʤʘʣʴʥʳʝ: 

ʆʉ: Windows 7/8/10, ʣʠʙʦ ʠʟ ʩʝʤʝʡʩʪʚʘ 

Windows Server;  

ɼʚʘ ʧʨʦʮʝʩʩʦʨʘ (ʷʜʨʘ), ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ 

64-ʭ ʨʘʟʨʷʜʥʫʶ ʘʜʨʝʩʘʮʠʶ. 

ʆʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ï 8 ɻɹ.  

ʈʘʟʤʝʨ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ 

ʞʝʩʪʢʦʤ ʜʠʩʢʝ 500 ɻɹ. 

ɺʠʜʝʦʢʘʨʪʘ Radeon ʠʣʠ Nvidia ʩ 

ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʦʡ OpenGL. 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ: 

ʆʉ: Windows 7/8/10, ʣʠʙʦ ʠʟ ʩʝʤʝʡʩʪʚʘ 

Windows Server;  

4-ʭ ʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ 

64-ʭ ʨʘʟʨʷʜʥʫʶ ʘʜʨʝʩʘʮʠʶ.  

ʆʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ï ʦʪ 16 ɻɹ.  

ʈʘʟʤʝʨ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ 

ʞʝʩʪʢʦʤ ʜʠʩʢʝ 1,5 ʊɹ.  

ɺʠʜʝʦʢʘʨʪʘ Radeon ʠʣʠ Nvidia ʩ 

ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʦʡ OpenGL. 
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ɻʣʘʚʘ 1. ʈʝʜʘʢʪʦʨ ʪʨʝʭʤʝʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʕʣʝʤʝʥʪʳ ʨʝʜʘʢʪʦʨʘ 

ʈʝʜʘʢʪʦʨ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʦʢʥʘ ʚʠʜʦʚ, ʤʝʥʶ, ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʘʥʝʣʴ ʩʦʩʪʦʷʥʠʷ. ʕʣʝʤʝʥʪʘʤʠ ʚʠʜʘ ʷʚʣʷʶʪʩʷ ʫʟʣʳ, ʩʪʝʨʞʥʠ, ʥʘʛʨʫʟʢʠ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ, 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʪʦʯʢʠ ʪʘʢʠʝ ʢʘʢ ʮʝʥʪʨ ʚʨʘʱʝʥʠʷ ʠ ʮʝʥʪʨ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

ʠ ʪ.ʜ. ɺʩʝ ʵʣʝʤʝʥʪʳ ʚʠʜʘ ʠʟʦʙʨʘʞʘʶʪʩʷ ʦʪʜʝʣʴʥʳʤ ʮʚʝʪʦʤ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴ ʮʚʝʪʘ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʚʠʜʘ ʠ ʩʦʭʨʘʥʷʪʴ ʵʪʠ ʫʩʪʘʥʦʚʢʠ ʮʚʝʪʦʚ ʚ ʛʨʫʧʧʘʭ, 

ʥʘʟʳʚʘʝʤʳʭ ʧʘʣʠʪʨʦʡ. ʕʣʝʤʝʥʪʳ ʨʝʜʘʢʪʦʨʘ ʠ ʚʠʜʘ ʧʦʢʘʟʘʥʳ ʥʠʞʝ ʥʘ ʨʠʩʫʥʢʝ. 

 
ʈʠʩʫʥʦʢ 1.1 ï ʕʣʝʤʝʥʪʳ ʨʝʜʘʢʪʦʨʘ 

ʇʘʥʝʣʴ ʩʦʩʪʦʷʥʠʷ ʩʣʫʞʠʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʩʥʦʚʥʦʡ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʪʝʢʫʱʝʡ ʨʘʙʦʪʝ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥʳ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʦʨʜʠʥʘʪʳ ʢʫʨʩʦʨʘ, ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʪʝʢʫʱʝʡ ʦʧʝʨʘʮʠʠ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʠʩʦʚʘʥʠʠ ʦʢʨʫʞʥʦʩʪʠ ʝʝ ʨʘʜʠʫʩ, ʠ ʥʘʟʚʘʥʠʝ ʪʝʢʫʱʝʡ ʦʧʝʨʘʮʠʠ. ʇʘʥʝʣʴ 

ʩʦʩʪʦʷʥʠʷ ʨʝʜʘʢʪʦʨʘ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʢʘʟʘʥʘ ʥʠʞʝ. 
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ʈʠʩʫʥʦʢ 1.2 ï ʉʪʨʫʢʪʫʨʘ ʧʘʥʝʣʠ ʩʦʩʪʦʷʥʠʷ 

ɺʠʜʳ 

ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʨʝʜʘʢʪʦʨʘ ʣʝʞʠʪ ʦʧʝʨʘʮʠʷ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʴ. ʊʘʢʘʷ 

ʧʣʦʩʢʦʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʚʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʴʶ ʠʣʠ ʧʨʦʩʪʦ ʚʠʜʦʤ. 

ʇʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʩ ʪʘʢʠʤʠ ʚʠʜʦʚʳʤʠ 

ʧʣʦʩʢʦʩʪʷʤʠ. ɺʠʜʦʚʘʷ ʧʣʦʩʢʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ ï ʧʦʚʦʨʦʪʦʤ ʠ 

ʧʦʣʦʞʝʥʠʝʤ. ʇʦʚʦʨʦʪ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʥʦʨʤʘʣʠ ʧʣʦʩʢʦʩʪʠ ʠ ʟʘʜʘʝʪʩʷ ʜʚʫʤʷ 

ʫʛʣʘʤʠ ï • ʠ —, ʢʘʢ ʠ ʚ ʩʬʝʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ɺʪʦʨʦʡ ʧʘʨʘʤʝʪʨ ï ʧʦʣʦʞʝʥʠʝ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʘʜʘʝʪʩʷ ʚʝʢʪʦʨʦʤ. 

 
ʈʠʩʫʥʦʢ 1.3 ï ɺʠʜʦʚʘʷ ʧʣʦʩʢʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʀʥʦʛʜʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʝʨʝʥʦʩʝ ʧʣʦʩʢʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʫʜʦʙʥʦ 

ʟʘʜʘʚʘʪʴ ʧʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʛʣʫʙʠʥʦʡ, ʩʢʘʣʷʨʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʨʘʚʥʦʡ ʨʘʩʩʪʦʷʥʠʶ ʦʪ 

ʮʝʥʪʨʘ ʢʦʦʨʜʠʥʘʪ ʜʦ ʧʣʦʩʢʦʩʪʠ, ʘʥʘʣʦʛʦʤ ” ʚ ʩʬʝʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

 
ʈʠʩʫʥʦʢ 1.4 ï ɻʣʫʙʠʥʘ ʚʠʜʘ 

ɺʠʜʳ ʙʳʚʘʶʪ ʛʣʘʚʥʳʝ, ʢʦʛʜʘ ʥʘʧʨʘʚʣʝʥʠʝ ʥʦʨʤʘʣʠ ʩʦʚʧʘʜʘʝʪ ʩ ʦʜʥʦʡ ʠʟ ʦʩʝʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʊʘʢʠʤʠ ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ ʚʠʜ ʩʚʝʨʭʫ, ʩʥʠʟʫ, ʩʧʨʘʚʘ, ʩʣʝʚʘ, ʩʧʝʨʝʜʠ 
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ʠ ʩʟʘʜʠ. ɽʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʥʦʨʤʘʣʠ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʜʥʦʡ ʠʟ ʦʩʝʡ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ, ʪʦ ʪʘʢʦʡ ʚʠʜ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʤ. 

ɺ ʨʝʜʘʢʪʦʨʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʥʳ 4 ʚʠʜʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʪʜʝʣʴʥʳʝ ʦʢʥʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʢʨʳʚʘʪʴ, ʟʘʢʨʳʚʘʪʴ ʠ ʨʘʩʧʦʣʘʛʘʪʴ ʥʘ ʵʢʨʘʥʝ ʪʘʢ, ʢʘʢ 

ʵʪʦ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʀʟʥʘʯʘʣʴʥʦ ʚʠʜʦʚʳʝ ʧʣʦʩʢʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʳ ʢʘʢ ʚʠʜ ʩʧʝʨʝʜʠ, 

ʩʣʝʚʘ, ʩʚʝʨʭʫ ʠ ʧʨʦʠʟʚʦʣʴʥʳʡ ʠʣʠ ʠʟʦʤʝʪʨʠʯʝʩʢʠʡ.  

ɼʣʷ ʫʩʢʦʨʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʚʠʜʘʤʠ ʩʣʫʞʠʪ ʧʘʥʝʣʴ ɺʠʜʦʚʘʷ ʧʣʦʩʢʦʩʪʴ. 

 
ʈʠʩʫʥʦʢ 1.5 ï ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʠʜʦʚʘʷ ʧʣʦʩʢʦʩʪʴ 

ɼʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʚʳʙʦʨʘ ʚʠʜʦʤ ʠ ʧʦʚʦʨʦʪʘ ʤʦʜʝʣʠ ʚ ʨʘʙʦʯʝʤ ʧʦʣʝ ʫʜʦʙʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʂʫʙ. ʂʫʙ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʠ ʫʜʝʨʞʘʥʠʠ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʠ Ctrl. ʇʨʠ 

ʥʘʚʝʜʝʥʠʠ ʥʘ ʢʫʙ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ ʨʘʟʤʝʨʳ ʢʫʙʘ ʚ ʨʘʙʦʯʝʤ ʧʦʣʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɼʣʷ 

ʚʳʙʦʨʘ ʦʜʥʦʛʦ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʚʠʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʫʢʘʟʘʪʝʣʝʤ ʤʳʰʠ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʘʥʠ ʢʫʙʘ ï ʦʩʥʦʚʥʦʡ ʠʣʠ ʩʢʦʰʝʥʥʦʡ. ɼʣʷ ʧʦʚʦʨʦʪʘ ʤʦʜʝʣʠ ʚ ʨʘʙʦʯʝʤ 

ʧʦʣʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʨʝʣʢʫ ʢʫʙʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʜʝʣʠ ʦʧʪʠʤʘʣʴʥʦ ʨʘʟʤʝʱʘʣʦʩʴ ʥʘ ʵʢʨʘʥʝ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʝʝ ʧʝʨʝʤʝʱʘʪʴ, ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʠ ʚʨʘʱʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʳʰʠ, 

ʥʝ ʧʨʝʨʳʚʘʷ ʪʝʢʫʱʫʶ ʢʦʤʘʥʜʫ. 

ɺʨʘʱʝʥʠʝ ʤʦʜʝʣʠ ʙʝʟ ʧʨʝʨʳʚʘʥʠʷ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ 

ʫʜʝʨʞʘʥʠʠ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʠ Ctrl. ʇʨʠ ʵʪʦʤ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʰʪʫʨʚʘʣ ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʧʦʚʦʨʦʪ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʛʦ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ. ɼʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ ʪʝʢʫʱʝʤ ʨʝʞʠʤʝ ʚʨʘʱʝʥʠʷ 

ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʤʝʥʷʝʪʩʷ. 

ʋʢʘʟʘʪʝʣʠ ʤʳʰʠ 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʩ ʦʪʜʝʣʴʥʳʤʠ ʢʦʤʘʥʜʘʤʠ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʠʟʤʝʥʷʝʪ ʩʚʦʡ 

ʚʠʜ. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ APM Structure3D ʫʢʘʟʘʪʝʣʝʡ ʤʳʰʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ. 

ʊʦʯʥʦʝ ʫʢʘʟʘʥʠʝ ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʢʨʝʩʪʠʝʤ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚʚʝʨʭʫ ʩʣʝʚʘ. 

 
ɺʳʜʝʣʠʪʴ ʛʨʫʧʧʫ ʠʣʠ ʋʚʝʣʠʯʠʪʴ ʦʙʣʘʩʪʴ 

 ʈʠʩʦʚʘʥʠʝ / ʋʟʝʣ ʠʣʠ ʀʥʩʪʨʫʤʝʥʪʳ / ɺʳʨʘʚʥʠʚʘʥʠʝ ʫʟʣʦʚ 

 
ʈʠʩʦʚʘʥʠʝ / ʉʪʝʨʞʝʥʴ ʧʦ ʜʣʠʥʝ ʠ ʫʛʣʫ ʠʣʠ ʈʠʩʦʚʘʥʠʝ / ʅʦʚʳʡ ʩʪʝʨʞʝʥʴ 
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ʈʠʩʦʚʘʥʠʝ / ʆʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ / ʇʨʷʤʦʫʛʦʣʴʥʳʡ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ 

 
ʈʠʩʦʚʘʥʠʝ / ʆʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ / ʊʦʣʩʪʦʩʪʝʥʥʘʷ ʪʨʫʙʘ 

 
ʈʠʩʦʚʘʥʠʝ / ʆʧʦʨʘ / ɾʝʩʪʢʦʝ ʟʘʢʨʝʧʣʝʥʠʝ 

 
ʈʠʩʦʚʘʥʠʝ / ʆʧʦʨʘ / ʋʧʨʫʛʦʝ ʟʘʢʨʝʧʣʝʥʠʝ 

 
ʈʠʩʦʚʘʥʠʝ / ʆʧʦʨʘ / ʆʜʥʦʩʪʦʨʦʥʥʷʷ ʦʧʦʨʘ 

 
ʅʘʛʨʫʟʢʠ / ʉʠʣʘ ʚ ʫʟʣʝ 

 
ʅʘʛʨʫʟʢʠ / ʄʦʤʝʥʪ ʚ ʫʟʣʝ 

 ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʵʣʝʤʝʥʪʝ (ʩʪʝʨʞʥʝʡ, ʧʣʘʩʪʠʥʝ, ʦʙʲʝʤʥʦʤ ʵʣʝʤʝʥʪʝ) 

 
ʉʦʟʜʘʥʠʝ ʩʢʚʘʞʠʥʳ 

ʅʘʩʪʨʦʡʢʘ ʠʥʪʝʨʬʝʡʩʘ 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʚʝʩʪʠ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʥʘ 

ʦʜʥʫ ʠʟ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʥʘʞʘʪʴ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. ɺ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ 

ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʵʢʨʘʥʝ. ʇʨʠ 

ʚʳʙʦʨʝ ʧʫʥʢʪ ʤʝʥʶ ʅʘʩʪʨʦʡʢʠ ʧʦʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. ʈʘʩʩʤʦʪʨʠʤ 

ʚʢʣʘʜʢʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʧʦʜʨʦʙʥʝʝ: 

ɺʢʣʘʜʢʘ ʂʦʤʘʥʜʳ ʩʦʜʝʨʞʠʪ ʚʩʝ ʢʦʤʘʥʜʳ ʤʝʥʶ ʠ ʠʭ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 

ɺʢʣʘʜʢʘ ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚʢʣ./ʚʳʢʣ. ʦʪʦʙʨʘʞʝʥʠʝ ʧʘʥʝʣʝʡ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʜʧʠʩʝʡ ʢ ʢʥʦʧʢʘʤ. 

ɺʢʣʘʜʢʘ ʂʣʘʚʠʘʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʥʘʟʥʘʯʠʪʴ ʩʦʯʝʪʘʥʠʷ ʢʣʘʚʠʰ ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ 

ʚʳʟʦʚʘ ʢʦʤʘʥʜ ʤʝʥʶ. 

ɺʢʣʘʜʢʘ ʄʝʥʶ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʘʥʠʤʘʮʠʠ ʚʳʧʘʜʘʶʱʠʭ ʤʝʥʶ ʠ ʪʝʥʠ. 

ɺʢʣʘʜʢʘ ʇʘʨʘʤʝʪʨʳ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʧʦʜʩʢʘʟʦʢ ʠ ʩʦʯʝʪʘʥʠʡ 

ʢʣʘʚʠʰ ʜʣʷ ʢʦʤʘʥʜ. 

ʌʠʣʴʪʨʳ ʚʠʜʘ 

ʂʦʥʩʪʨʫʢʮʠʷ ʚ ʨʝʜʘʢʪʦʨʝ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʇʨʠ ʨʘʙʦʪʝ ʩ 

ʨʝʜʘʢʪʦʨʦʤ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʦʙʨʘʞʘʪʴ ʵʣʝʤʝʥʪʳ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 
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ʢʣʘʩʩʘ, ʥʘʧʨʠʤʝʨ, ʪʦʣʴʢʦ ʫʟʣʳ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʥʠʭ ʠ ʩʧʨʷʪʘʪʴ ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ɼʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʫʨʦʚʥʝʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʨʝʜʘʢʪʦʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʥʘʟʳʚʘʶʪʩʷ ʬʠʣʴʪʨʳ. ʌʠʣʴʪʨʳ ʦʧʨʝʜʝʣʷʶʪ ʧʦʢʘʟʳʚʘʝʪʩʷ ʣʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʵʣʝʤʝʥʪ ʠ ʥʘ 

ʢʘʢʦʤ ʫʨʦʚʥʝ. 

ʉʪʝʨʞʥʠ ʤʦʛʫʪ ʧʦʢʘʟʳʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ ʫʨʦʚʥʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ (ʧʨʠʯʸʤ 

ʢʘʞʜʦʤʫ ʪʠʧʫ ʩʝʯʝʥʠʷ ʩʦʧʦʩʪʘʚʣʝʥ ʦʧʨʝʜʝʣʸʥʥʳʡ ʮʚʝʪ): 

 
ʈʠʩʫʥʦʢ 1.6 ï ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʝʨʞʥʝʡ 

ʇʣʘʩʪʠʥʳ ʪʘʢʞʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ ʫʨʦʚʥʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ: 

 
ʈʠʩʫʥʦʢ 1.7 ï ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʣʘʩʪʠʥ 

ʆʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʫʨʦʚʥʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ: 



22 

 
ʈʠʩʫʥʦʢ 1.8 ï ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ɺʩʝ ʬʠʣʴʪʨʳ ʚʠʜʘ ʜʦʩʪʫʧʥʳ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʌʠʣʴʪʨʳ 

ɺʠʜʘ ʠ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ ʚʠʜʘ. 

 
ʈʠʩʫʥʦʢ 1.9 ï ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʌʠʣʴʪʨʳ ʚʠʜʘ 

 ʋʟʣʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʫʟʣʦʚ. 

 ʅʦʤʝʨʘ ʫʟʣʦʚ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʥʦʤʝʨʦʚ ʫʟʣʦʚ. 

 
ʉʠʩʪʝʤʘ ʂʦʦʨʜʠʥʘʪ ʋʟʣʘ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʫʟʣʦʚ. 

 

ʉʪʝʨʞʥʠ ʇʨʦʚʦʣʦʯʥʳʝ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʩʪʝʨʞʥʝʡ ʢʘʢ 

ʧʨʦʚʦʣʦʯʥʳʭ ʤʦʜʝʣʝʡ. ɺ ʨʝʞʠʤʝ ʧʦʢʘʟʘ ʢʘʨʪʳ ʥʘʧʨʷʞʝʥʠʡ ï ʧʝʨʝʢʣʶʯʘʝʪ ʥʘ 

ʧʦʢʘʟ ʢʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʧʨʦʚʦʣʦʯʥʦʡ ʤʦʜʝʣʠ ʩʪʝʨʞʥʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

 

ʉʪʝʨʞʥʠ ʇʨʦʚʦʣʦʯʥʳʝ ʉʝʯʝʥʠʷ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ 

ʩʪʝʨʞʥʝʡ ʢʘʢ ʧʨʦʚʦʣʦʯʥʳʭ ʤʦʜʝʣʝʡ ʩ ʫʯʝʪʦʤ ʩʝʯʝʥʠʷ. ɺ ʨʝʞʠʤʝ ʧʦʢʘʟʘ ʢʘʨʪʳ 

ʥʘʧʨʷʞʝʥʠʡ ï ʧʝʨʝʢʣʶʯʘʝʪ ʥʘ ʧʦʢʘʟ ʢʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

ʉʪʝʨʞʥʠ ʆʙʲʝʤʥʳʝ ʉʝʯʝʥʠʷ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʩʪʝʨʞʥʝʡ 

ʢʘʢ ʦʙʲʝʤʥʳʭ ʤʦʜʝʣʝʡ ʫʯʝʪʦʤ ʩʝʯʝʥʠʷ. ɺ ʨʝʞʠʤʝ ʧʦʢʘʟʘ ʢʘʨʪʳ ʥʘʧʨʷʞʝʥʠʡ ï 

ʧʝʨʝʢʣʶʯʘʝʪ ʥʘ ʧʦʢʘʟ ʢʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ. 
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ʉʪʝʨʞʥʠ ʪʦʣʴʢʦ ʪʝʢʫʱʝʛʦ ʩʝʯʝʥʠʷ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ 

ʩʪʝʨʞʥʝʡ ʪʦʣʴʢʦ ʪʝʢʫʱʝʛʦ ʩʝʯʝʥʠʷ, ʪ.ʝ. ʚʳʙʨʘʥʥʦʛʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

çʊʝʢʫʱʠʝ ʧʘʨʘʤʝʪʨʳè. ʂʦʤʘʥʜʘ ʨʘʙʦʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʪʨʝʤʷ ʧʨʝʜʳʜʫʱʠʤʠ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʝʨʞʥʝʡ ï 

ʧʨʦʚʦʣʦʯʥʳʝ, ʧʨʦʚʦʣʦʯʥʳʝ ʩʝʯʝʥʠʷ ʠ ʦʙʲʝʤʥʳʝ ʩʝʯʝʥʠʷ. 

 
ʉʪʝʨʞʥʠ ʩ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʪʦʣʴʢʦ 

ʩʪʝʨʞʥʝʡ ʩ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ 

 
ʉʠʩʪʝʤʘ ʂʦʦʨʜʠʥʘʪ ʉʪʝʨʞʥʷ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʣʦʢʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʪʝʨʞʥʝʡ. 

 
ɺʝʨʪʠʢʘʣʴʥʳʝ ʩʪʝʨʞʥʠ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʪʝʨʞʥʝʡ (ʫʛʦʣ ʥʘʢʣʦʥʘ ʢ ʦʩʠ Z ʥʝ ʙʦʣʝʝ 15Á); 

 
ʅʘʢʣʦʥʥʳʝ ʩʪʝʨʞʥʠ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʩʪʝʨʞʥʝʡ ʩ ʫʛʣʦʤ 

ʥʘʢʣʦʥʘ ʢ ʦʩʠ Z ʦʪ 15Á ʜʦ 75Á; 

 
ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʪʝʨʞʥʠ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʪʝʨʞʥʝʡ (ʫʛʦʣ ʥʘʢʣʦʥʘ ʢ ʦʩʠ Z ʥʝ ʤʝʥʝʝ 75Á); 

 
ʇʣʘʩʪʠʥʳ ʇʣʦʩʢʠʝ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʧʣʘʩʪʠʥ ʢʘʢ ʧʣʦʩʢʠʭ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ. 

 
ʇʣʘʩʪʠʥʘ ʇʨʦʚʦʣʦʯʥʘʷ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʧʨʦʚʦʣʦʯʥʳʭ 

ʤʦʜʝʣʝʡ ʧʣʘʩʪʠʥ ʩ ʫʯʝʪʦʤ ʪʦʣʱʠʥʳ. 

 
ʇʣʘʩʪʠʥʘ ʆʙʲʝʤʥʘʷ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʦʙʲʝʤʥʳʭ ʤʦʜʝʣʝʡ 

ʧʣʘʩʪʠʥ ʩ ʫʯʝʪʦʤ ʪʦʣʱʠʥʳ. 

 
ʉʠʩʪʝʤʘ ʂʦʦʨʜʠʥʘʪ ʇʣʘʩʪʠʥʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʧʣʘʩʪʠʥʳ. 

 
ʇʦʢʘʟʘʪʴ ʥʦʨʤʘʣʠ ʧʣʘʩʪʠʥ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʥʦʨʤʘʣʝʡ 

ʧʣʘʩʪʠʥ ʢʨʘʩʥʳʤ (+Z ʃʉʂ) ʠ ʩʠʥʠʤ (-Z ʃʉʂ) ʮʚʝʪʦʤ. 

 

ʈʘʟʙʠʝʥʠʝ ʦʙʲʝʢʪʦʚ çʧʣʠʪʘè ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʨʘʟʙʠʝʥʠʷ 

ʦʙʲʝʢʪʦʚ çʧʣʠʪʘè. ʈʘʟʙʠʝʥʠʝ ʜʦʩʪʫʧʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʩʯʝʪʘ. 

 
ʆʙʲʸʤʥʳʝ ʵʣʝʤʝʥʪʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʛʨʘʥʝʡ ʦʙʲʸʤʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʧʣʦʩʢʠʭ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ. 

 
ʇʨʦʚʦʣʦʯʥʳʝ ʦʙʲʸʤʥʳʝ ʵʣʝʤʝʥʪʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ 

ʧʨʦʚʦʣʦʯʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 
ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʤʥʦʛʦ ʵʣʝʤʝʥʪʘ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʤʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

 
ʉʢʨʳʪʴ ʫʟʣʳ ʚʥʫʪʨʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʢʦʤʘʥʜʘ ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ 

ʚʥʫʪʨʝʥʥʠʭ ʫʟʣʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʥʫʪʨʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
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 ʋʧʨʫʛʠʝ ʩʚʷʟʠ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʫʧʨʫʛʠʭ ʩʚʷʟʝʡ. 

 
ʉʦʚʤʝʩʪʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʩʦʚʤʝʩʪʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ. 

 ʆʧʦʨʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʦʧʦʨ. 

 
ʆʜʥʦʩʪʦʨʦʥʥʠʝ ʦʧʦʨʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʦʜʥʦʩʪʦʨʦʥʥʠʭ 

ʦʧʦʨ. 

 ʅʘʛʨʫʟʢʠ ʥʘ ʋʟʣʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʥʘʛʨʫʟʦʢ ʥʘ ʫʟʣʳ. 

 
ʅʘʛʨʫʟʢʠ ʥʘ ʉʪʝʨʞʥʠ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʥʘʛʨʫʟʦʢ ʥʘ 

ʩʪʝʨʞʥʠ. 

 
ʅʘʛʨʫʟʢʠ ʥʘ ʇʣʘʩʪʠʥʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʥʘʛʨʫʟʦʢ ʥʘ 

ʧʣʘʩʪʠʥʫ ʠ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. 

 
ʅʘʛʨʫʟʢʠ ʥʘ ʆʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ 

ʥʘʛʨʫʟʦʢ ʥʘ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ. 

 ʉʦʙʩʪʚʝʥʥʳʡ ʚʝʩ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ 

 ʉʥʝʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʩʥʝʛʦʚʦʡ ʥʘʛʨʫʟʢʠ. 

 ɺʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ. 

 ʄʘʩʩʳ ʚ ʫʟʣʘʭ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʤʘʩʩ. 

 
ʂʦʥʪʘʢʪʥʳʝ ʵʣʝʤʝʥʪʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ 

ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ. 

 
ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ 

ʦʪʦʙʨʘʞʝʥʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ. 

 
ʎʝʣʝʚʳʝ ʵʣʝʤʝʥʪʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʮʝʣʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ. 

 
ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʮʝʣʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ 

ʦʪʦʙʨʘʞʝʥʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʮʝʣʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ. 

 

ʎʝʥʪʨ ʤʘʩʩ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʮʝʥʪʨʘ ʤʘʩʩ ʤʦʜʝʣʠ. 

ʇʝʨʝʩʯʸʪ ʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʘ ʤʘʩʩ ʚʩʣʝʜʩʪʚʠʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʷ ʠʣʠ 

ʫʜʘʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʥʘʞʘʪʠʶ ʜʘʥʥʦʡ 

ʢʥʦʧʢʠ. 

 
ʇʦʢʘʟʘʪʴ ʚʳʜʝʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʦʪʦʙʨʘʞʝʥʠʷ ʪʦʣʴʢʦ ʚʳʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. 
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ʇʦʢʘʟʘʪʴ ʥʫʣʝʚʦʡ ʫʨʦʚʝʥʴ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ 

ʧʣʦʩʢʦʩʪʠ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ Z. ʆʪ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʟʘʚʠʩʠʪ 

ʟʘʜʘʥʠʝ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ. 

 
ʇʦʢʘʟʘʪʴ ʰʢʘʣʫ ʨʘʟʤʝʨʦʚ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʰʢʘʣʳ 

ʨʘʟʤʝʨʦʚ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ ʥʘʛʨʫʟʢʠ 

ɿʥʘʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʚ ʫʟʣʝ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ 

ʟʥʘʯʝʥʠʷ ʥʘʛʨʫʟʦʢ ʚ ʫʟʣʝ ʜʣʷ ʪʝʢʫʱʝʛʦ ʟʘʛʨʫʞʝʥʠʷ. 

ɿʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʘʛʨʫʟʦʢ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʫʟʣʘʭ, ʥʘ ʩʪʝʨʞʥʠ ʠ ʥʘ ʧʣʘʩʪʠʥʳ. 

ʂʠʥʝʤʘʪʠʢʘ ʚ ʫʟʣʝ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʧʝʨʝʤʝʱʝʥʠʡ, ʩʢʦʨʦʩʪʝʡ, ʫʩʢʦʨʝʥʠʡ ʟʘʜʘʥʥʳʭ ʚ ʫʟʣʘʭ. 

ʂʘʨʪʘ ʜʘʚʣʝʥʠʡ ʥʘ ʧʣʘʩʪʠʥʫ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʥʘʛʨʫʟʦʢ ʥʘ ʧʣʘʩʪʠʥʳ ʜʣʷ ʪʝʢʫʱʝʛʦ ʟʘʛʨʫʞʝʥʠʷ. 

ɿʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʧʣʘʩʪʠʥʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʥʘʛʨʫʟʦʢ ʥʘ ʧʣʘʩʪʠʥʳ ʜʣʷ ʪʝʢʫʱʝʛʦ ʟʘʛʨʫʞʝʥʠʷ. 

ʉʥʝʛʦʚʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʧʣʘʩʪʠʥʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʩʥʝʛʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʣʘʩʪʠʥʳ ʜʣʷ ʪʝʢʫʱʝʛʦ ʟʘʛʨʫʞʝʥʠʷ. 

ɺʝʪʨʦʚʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʧʣʘʩʪʠʥʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚʝʪʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʣʘʩʪʠʥʳ ʜʣʷ ʪʝʢʫʱʝʛʦ ʟʘʛʨʫʞʝʥʠʷ. 

ʂʘʨʪʘ ʜʘʚʣʝʥʠʡ ʥʘ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʮʚʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʘʥʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʅʘʩʪʨʦʡʢʠ ʰʢʘʣ ï ʢʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʟʘʜʘʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

(ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ) ʠ ʢʦʣʠʯʝʩʪʚʘ ʠʟʦʫʨʦʚʥʝʡ ʜʣʷ ʮʚʝʪʥʳʭ ʰʢʘʣ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʣʴʪʨʦʚ ʚʠʜʘ. ʀʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʣʝʜʫʝʪ ʝʩʣʠ, 

ʥʘʧʨʠʤʝʨ ʥʘ ʠʟʦʢʘʨʪʝ ʥʝʦʙʭʦʜʠʤʦ ʫʚʠʜʝʪʴ ʥʝ ʚʩʝ ʟʥʘʯʝʥʠʷ ʪʦʣʱʠʥ ʧʣʘʩʪʠʥ, ʘ ʪʦʣʴʢʦ ʠʭ 

ʟʥʘʯʝʥʠʷ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ ʩʚʦʡʩʪʚʘ 

ʂʘʨʪʘ ʢʦʣʠʯʝʩʪʚʘ ʫʟʣʦʚ ʚ ʵʣʝʤʝʥʪʝ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʮʚʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʫʟʣʦʚ ʚ ʵʣʝʤʝʥʪʝ. 

ʂʘʨʪʘ ʪʠʧʘ ʩʪʝʨʞʥʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʮʚʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʪʠʧʦʚ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ. 
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ʂʘʨʪʳ ʩʤʝʱʝʥʠʡ ʪʦʯʢʠ ʧʨʠʚʷʟʢʠ ʩʪʝʨʞʥʷ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʮʚʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʩʩʪʦʷʥʠ ̫ʩʤʝʱʝʥʠʝ ʦʩʠ ʩʪʝʨʞʥʷ  ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʫʟʣʦʚ ʚ 

ʧʣʦʩʢʦʩʪʠ YZ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. 

ʂʘʨʪʘ ʜʣʠʥ ʩʪʝʨʞʥʝʡ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʜʣʠʥ ʩʪʝʨʞʥʝʡ. 

ʂʘʨʪʘ ʥʘʣʠʯʠʷ ʰʘʨʥʠʨʦʚ ʜʣʷ ʩʪʝʨʞʥʝʡ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʮʚʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʝʡ ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʨʘʟʨʝʰʝʥ ʧʦʚʦʨʦʪ ʜʣʷ ʦʙʦʠʭ 

ʢʦʥʮʦʚ ʩʪʝʨʞʥʷ (ʥʘʧʨʠʤʝʨ: ʟʥʘʯʝʥʠʝ "3 - 1" ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʘʨʥʠʨʫ ʚʦʢʨʫʛ XYZ ʜʣʷ 

ʥʘʯʘʣʴʥʦʛʦ ʫʟʣʘ ʠ ʰʘʨʥʠʨʫ ʚʦʢʨʫʛ ʦʜʥʦʡ ʠʟ ʦʩʝʡ X,Y,Z ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʫʟʣʘ ). 

ʂʘʨʪʘ ʦʩʚʦʙʦʞʜʝʥʠʷ ʩʚʷʟʝʡ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʯʠʩʣʘ ʣʠʥʝʡʥʳʭ "u" ʦʩʚʦʙʦʞʜʝʥʠʡ ʩʚʷʟʝʡ ʠ ʯʠʩʣʦ ʚʨʘʱʘʪʝʣʴʥʳʭ "r" ʚ ʫʟʣʘʭ 

ʩʪʝʨʞʥʷ. 

ʂʘʨʪʘ ʪʦʣʱʠʥ ʧʣʘʩʪʠʥ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʚ 

ʚʠʜʝ ʠʟʦʢʘʨʪʳ ʪʦʣʱʠʥʳ ʧʣʘʩʪʠʥ. 

ʂʘʨʪʘ ʪʠʧʦʚ ʢʨʫʪʠʣʴʥʦʡ ʞʝʩʪʢʦʩʪʠ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʮʚʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʢʨʫʪʠʣʴʥʦʡ ʞʝʩʪʢʦʩʪʠ ʧʣʘʩʪʠʥ. 

ʂʘʨʪʘ ʧʣʘʩʪʠʥ ʙʝʟ ʞʝʩʪʢʦʩʪʠ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʣʘʩʪʠʥ ʙʝʟ ʞʝʩʪʢʦʩʪʠ. 

ʂʘʨʪʘ ʧʣʦʱʘʜʝʡ ʧʣʘʩʪʠʥ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʣʘʩʪʠʥ. 

ʂʘʨʪʘ ʩʤʝʱʝʥʠʡ ʧʣʘʩʪʠʥ ʧʦ ʦʩʠ Z ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʮʚʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʩʤʝʱʝʥʠʡ ʧʨʠʚʷʟʢʠ ʧʣʘʩʪʠʥ 

ʂʘʨʪʘ ʦʙʲʝʤʦʚ ʩʦʣʠʜʦʚ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʤʦʚ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʂʘʨʪʘ ʦʙʲʝʤʥʳʭ ʜʦʣʝʡ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʤʥʳʭ ʜʦʣʝʡ. 

ʂʘʨʪʘ ʥʦʨʤʘʣʴʥʳʭ ʞʝʩʪʢʦʩʪʝʡ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / 

ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʠʟʦʢʘʨʪʳ ʰʢʘʣʳ ʥʦʨʤʘʣʴʥʦʡ ʞʝʩʪʢʦʩʪʠ 

ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʜʠʘʧʘʟʦʥ 

ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ (ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ). 

ʂʘʨʪʘ ʪʘʥʛʝʥʮʠʘʣʴʥʳʭ ʞʝʩʪʢʦʩʪʝʡ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / 

ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʠʟʦʢʘʨʪʳ ʰʢʘʣʳ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʞʝʩʪʢʦʩʪʠ 

ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʜʠʘʧʘʟʦʥ 

ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ (ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ). 
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ʌʠʢʪʠʚʥʳʝ ʢʦʥʪʘʢʪʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʰʢʘʣʘ ʥʦʨʤʘʣʴʥʦʡ ʞʝʩʪʢʦʩʪʠ ï ʢʦʤʘʥʜʘ 

ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʠʟʦʢʘʨʪʳ ʬʠʢʪʠʚʥʳʭ ʢʦʥʪʘʢʪʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʰʢʘʣʳ ʥʦʨʤʘʣʴʥʦʡ ʞʝʩʪʢʦʩʪʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʜʠʘʧʘʟʦʥ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ (ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʷ). 

ʌʠʢʪʠʚʥʳʝ ʢʦʥʪʘʢʪʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʰʢʘʣʘ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʞʝʩʪʢʦʩʪʠ ï ʢʦʤʘʥʜʘ 

ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʠʟʦʢʘʨʪʳ ʬʠʢʪʠʚʥʳʭ ʢʦʥʪʘʢʪʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʰʢʘʣʳ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʞʝʩʪʢʦʩʪʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʜʠʘʧʘʟʦʥ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ (ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʷ). 

ʂʘʨʪʘ ʢʦʨʦʙʣʝʥʠʷ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʢʦʨʦʙʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. 

ʂʘʨʪʘ ʩʫʞʝʥʠʷ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʩʫʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. 

ʂʘʨʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. 

ʂʘʨʪʘ ʗʢʦʙʠʘʥ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʗʢʦʙʠʘʥʘ. 

ʅʘʟʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʦʪʦʙʨʘʞʝʥʠʷ ʥʘʟʚʘʥʠʡ ʩ ʥʦʤʝʨʘʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʦʪʯʝʪʦʚ ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ. 

ʅʘʩʪʨʦʡʢʠ ʰʢʘʣ ï ʢʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʟʘʜʘʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

(ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ) ʠ ʢʦʣʠʯʝʩʪʚʘ ʠʟʦʫʨʦʚʥʝʡ ʜʣʷ ʮʚʝʪʥʳʭ ʰʢʘʣ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʣʴʪʨʦʚ ʚʠʜʘ. ʀʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʣʝʜʫʝʪ ʝʩʣʠ, 

ʥʘʧʨʠʤʝʨ ʥʘ ʠʟʦʢʘʨʪʝ ʥʝʦʙʭʦʜʠʤʦ ʫʚʠʜʝʪʴ ʥʝ ʚʩʝ ʟʥʘʯʝʥʠʷ ʪʦʣʱʠʥ ʧʣʘʩʪʠʥ, ʘ ʪʦʣʴʢʦ ʠʭ 

ʟʥʘʯʝʥʠʷ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ. 
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ɻʣʘʚʘ 2. ɼʝʨʝʚʦ ʥʘʩʪʨʦʝʢ 

ɺ ʚʝʨʩʠʠ 17 ʯʘʩʪʴ ʥʘʩʪʨʦʝʢ ʧʨʦʛʨʘʤʤʳ ʠ ʨʘʩʯʝʪʘ ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʚ ʩʧʝʮʠʘʣʴʥʫʶ 

ʧʣʘʚʘʶʱʫʶ ʧʘʥʝʣʴ, ʨʘʟʜʝʣʝʥʥʫʶ ʥʘ ʜʚʝ ʦʙʣʘʩʪʠ. 

ɺ ʚʝʨʭʥʝʡ ʦʙʣʘʩʪʠ ʧʘʥʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ ʚ ʚʠʜʝ ʜʝʨʝʚʘ 

ʥʘʩʪʨʦʝʢ, ʚ ʥʠʞʥʝʡ ʦʙʣʘʩʪʠ ʩʦʜʝʨʞʠʪʩʷ ʩʧʠʩʦʢ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ. 

ʇʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ʧʨʠʣʦʞʝʥʠʷ ʚʩʝ ʥʘʩʪʨʦʡʢʠ ʩʦʜʝʨʞʘʪ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʤʦʞʥʦ ʚʳʩʪʘʚʣʷʪʴ ʠ ʩʦʭʨʘʥʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦ 

ʫʤʦʣʯʘʥʠʶ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʛʨʫʞʘʪʴʩʷ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʧʫʩʢʘʭ ʧʨʠʣʦʞʝʥʠʷ. 

ʅʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʢʥʘ ʥʘʩʪʨʦʝʢ ʜʦʩʪʫʧʥʳ ʢʦʤʘʥʜʳ:  

¶ ʩʦʭʨʘʥʠʪʴ ï ʩʦʭʨʘʥʝʥʠʝ ʥʘʩʪʨʦʝʢ ʚ ʬʘʡʣ ʬʦʨʤʘʪʘ *.json 

¶ ʟʘʛʨʫʟʠʪʴ ï ʟʘʛʨʫʟʢʘ ʥʘʩʪʨʦʝʢ ʠʟ ʬʘʡʣʘ ʬʦʨʤʘʪʘ *.json 

¶ ʩʦʭʨʘʥʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ï ʬʘʡʣ ʥʘʩʪʨʦʝʢ 

ʧʦʤʝʱʘʝʪʩʷ ʚ ʦʙʱʫʶ ʧʘʧʢʫ ʥʘ ʩʠʩʪʝʤʥʦʤ ʜʠʩʢʝ: \Documents and 

Settings\All Users\Application Data\APM Ltd\"ʥʘʟʚʘʥʠʝ ʧʨʦʜʫʢʪʘ" 

(ʥʘʧʨʠʤʝʨ: "C:\Documents and Settings\All  Users\Application Data\APM 

Ltd\APM WinMachine 17") 

¶ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʥʘʩʪʨʦʝʢ ʜʦ ʩʦʭʨʘʥʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʟʥʘʯʝʥʠʡ ʧʦ 

ʫʤʦʣʯʘʥʠʶ 

¶ ʚʦʩʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʚʩʝʭ 

ʥʘʩʪʨʦʝʢ ʜʦ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʥʘʩʪʨʦʝʢ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʅʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ 

CPU & GPU 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʜʦʩʪʫʧʥʦ ʝʩʣʠ ʧʨʦʮʝʩʩʦʨ ʚʘʰʝʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʷʜʝʨʥʳʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʷʜʝʨ/ʧʨʦʮʝʩʩʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ, 

ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʨʠ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʳ. 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʦʨ ʩʦʚʤʝʩʪʥʦ ʩ CUDA ʜʦʩʪʫʧʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. 
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ʅʘʩʪʨʦʡʢʠ ʛʨʘʬʠʢʠ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʜʦʩʪʫʧʥʳ ʥʘʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ ʚʨʘʱʝʥʠʷ ʠ ʢʫʙʘ ʚʨʘʱʝʥʠʷ, ʚʳʙʦʨ 

ʚʘʨʠʘʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʦʧʦʨ ʠ ʥʘʩʪʨʦʡʢʘ ʨʘʟʤʝʨʘ ʠʭ ʦʪʦʙʨʘʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʩʪʨʦʡʢʘ 

ʧʦʣʦʞʝʥʠʷ ʃʉʂ ʩʪʝʨʞʥʷ ʧʦ ʝʛʦ ʜʣʠʥʝ. 

ʅʘʩʪʨʦʡʢʠ ʩʦʭʨʘʥʝʥʠʷ 

ʅʘʩʪʨʦʡʢʠ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʧʦʟʚʦʣʷʶʪ ʥʘʩʪʨʦʠʪʴ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ ʣʦʛʠʨʦʚʘʥʠʷ, 

ʩʜʝʣʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ ʘʚʪʦʩʦʭʨʘʥʝʥʠʷ. 

ʅʘʩʪʨʦʡʢʠ ʢʘʨʪ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʜʦʩʪʫʧʥʳ ʥʘʩʪʨʦʡʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʦʩʤʦʪʨʫ ʢʘʨʪ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʩʯʝʪʘ. 

ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʦʚ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʥʘʭʦʜʷʪʩʷ ʥʘʩʪʨʦʡʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʯʝʪʦʚ, ʦʧʠʩʘʥʠʝ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʥʘʩʪʦʷʱʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. 

ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

ʈʘʩʯʝʪ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʪʝʨʞʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʝʯʝʥʠʡ 

ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʝʨʞʥʷ. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʝʪʩʷ ʚ ʦʢʥʝ ʚʚʦʜʘ ʂʦʣʠʯʝʩʪʚʦ ʩʝʯʝʥʠʡ. ʇʨʠ 

ʨʘʩʯʝʪʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʝʯʝʥʠʠ ʩʪʝʨʞʥʝʡ ʩʝʯʝʥʠʝ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ. ɺ 

ʩʠʩʪʝʤʝ ʨʝʘʣʠʟʦʚʘʥʳ ʜʚʘ ʘʣʛʦʨʠʪʤʘ ʨʘʟʙʠʚʢʠ ʩʝʯʝʥʠʷ ʥʘ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ: ʩ 

ʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʢʦʡ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʢʦʡ. ʇʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʢʦʣʠʯʝʩʪʚʝ ʨʘʟʙʠʝʥʠʡ 

ʨʘʚʥʦʤʝʨʥʘʷ ʩʝʪʢʘ ʩʦʟʜʘʝʪʩʷ ʙʳʩʪʨʝʝ, ʥʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʘʟʙʠʝʥʠʷ ʦʥʘ ʪʨʝʙʫʝʪ 

ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʜʚʫʭ 

ʘʣʛʦʨʠʪʤʦʚ ʨʘʟʙʠʚʢʠ ʩʝʯʝʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚʳ ʭʦʪʠʪʝ ʧʦʣʫʯʠʪʴ. ɼʣʷ ʵʪʦʛʦ ʩʜʝʣʘʡʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ 

ʚ ʧʦʣʷʭ ʂʦʣ-ʚʦ ʵʣʝʤʝʥʪʦʚ1 ʠ ʂʦʣ-ʚʦ ʵʣʝʤʝʥʪʦʚ2. 

ɺ ʧʦʣʝ ʋʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʟʘʜʘʸʪʩʷ ʚʝʣʠʯʠʥʘ ʫʩʢʦʨʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʧʨʠ ʫʯʸʪʝ ʚʝʩʘ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʆʧʮʠʷ ʀʩʧʦʣʴʟʦʚʘʪʴ ʮʝʥʪʨ ʩʜʚʠʛʘ ʧʨʠ ʨʘʩʯʝʪʝ ʩʝʯʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʮʝʥʪʨ 

ʩʜʚʠʛʘ ʧʨʠ ʨʘʩʯʝʪʝ ʩʪʝʨʞʥʝʡ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ (ʠ ʦʩʦʙʝʥʥʦ ʨʘʟʦʤʢʥʫʪʳʭ) ʩʝʯʝʥʠʡ. ɺ 

ʦʙʝɦʤ ʩʣʫʯʘʝ ʠʟʛʠʙ ʩʪʝʨʞʥʷ, ʥʘʛʨʫʞʝʥʥʦʛʦ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʦʡ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʢʨʫʯʝʥʠʝʤ. ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʧʦʣʦʞʝʥʠʷ ʣʠʥʠʠ ʜʝʡʩʪʚʠʷ 

ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ. ɽʩʣʠ ʥʘʛʨʫʟʢʠ ʧʨʠʣʦʞʝʥʳ ʩ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʩʜʚʠʛʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʪʦ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʚʣʠʷʥʠʝ 

ʢʨʫʯʝʥʠʷ. 
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ʆʧʮʠʷ ɺʝʩ ʥʘ ʯʘʩʪʴ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʤʥʦʞʠʪʝʣʴ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʦʙʱʠʡ ʤʥʦʞʠʪʝʣʴ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ, 

ʟʘʜʘʚʘʝʤʳʡ ʜʣʷ ʚʩʝ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʛʨʫʞʝʥʠʷ, ʙʫʜʝʪ ʦʙʥʫʣʝʥ. 

ʆʧʮʠʷ ʇʦʣʥʦʝ ʫʩʨʝʜʥʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ 

ʫʩʨʝʜʥʝʥʠʝ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʢʘʞʜʦʡ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʳ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʠ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʨʘʩʯʝʪʝ. ɽʩʣʠ ʧʪʠʯʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ, ʪʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʧʨʦʱʝʥʥʦʝ ʫʩʨʝʜʥʝʥʠʝ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʡ ʚʩʝʭ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʦʝ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʘʩʯʝʪʝ. ʇʦʩʣʝʜʥʠʡ ʩʧʦʩʦʙ 

ʙʦʣʝʝ ʙʳʩʪʨʳʡ. 

ʃʠʥʝʡʥʘʷ ʩʪʘʪʠʢʘ 

ʇʦʣʝ ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʉʃɸʋ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʤʝʪʦʜ 

ʨʝʰʝʥʠʷ. 

LDL ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʘʢʪʦʨʠʟʘʮʠʶ ʤʘʪʨʠʮʳ ʞʸʩʪʢʦʩʪʠ ʘʥʩʘʤʙʣʷ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʝʸ ʢ ʚʠʜʫ [L]T[D][L]. ʄʝʪʦʜ LDL ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʚʩʷ ʟʘʜʘʯʘ (ʪ. ʝ. ʚʩʷ ʤʘʪʨʠʮʘ ʞʝʩʪʢʦʩʪʠ) ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 

ʢʦʤʧʴʶʪʝʨʘ, ʘ ʝʩʣʠ ʝʝ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪʦ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʦʟʜʘʝʪ ʚʨʝʤʝʥʥʳʝ ʬʘʡʣʳ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ. ɿʘʜʘʥʠʝ ʧʫʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʨʝʤʝʥʥʳʭ 

ʬʘʡʣʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʱʠʤ ʥʘʩʪʨʦʡʢʘʤ ʤʦʜʫʣʷ APM Structure3D ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʌʘʡʣ | ʅʘʩʪʨʦʡʢʠ. ʄʝʪʦʜ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʨʘʟʤʝʨʥʦʩʪʠ 

ʟʘʜʘʯʠ ï ʧʨʠʤʝʨʥʦ ʜʦ 300 ʪʳʩ. ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ. 

Frontal ʤʝʪʦʜ ʨʘʩʯʸʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʄʝʪʦʜ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʤʘʪʨʠʮʘ ʞʸʩʪʢʦʩʪʠ 

ʘʥʩʘʤʙʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʥʝ ʩʦʩʪʘʚʣʷʝʪʩʷ, ʘ 

ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʠʜʸʪ çʬʨʦʥʪʦʤè ʧʦ ʚʩʝʤ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ. ɻʣʦʙʘʣʴʥʘʷ 

ʤʘʪʨʠʮʘ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʜʠʩʢʝ. ʉʣʝʜʫʶʱʠʝ ʧʦʣʷ ʈʘʟʤʝʨ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (ʨʘʟʤʝʨ 

ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʧʘʤʷʪʠ ʚʳʜʝʣʷʝʤʦʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ çʬʨʦʥʪʘè) ʠ ʈʘʟʤʝʨ ʬʘʡʣʘ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʤʘʪʨʠʮʳ (ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʠ ʬʘʡʣʦʚʦʡ 

ʩʠʩʪʝʤ) ʦʪʥʦʩʷʪʩʷ ʪʦʣʴʢʦ ʢ ʬʨʦʥʪʘʣʴʥʦʤʫ ʤʝʪʦʜʫ ʨʝʰʝʥʠʷ. ɼʘʥʥʳʝ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʬʨʦʥʪʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʟʘʚʠʩʷʪ ʦʪ ʪʝʢʫʱʝʡ ʤʦʜʝʣʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʈʘʩʰʠʨʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʝʣʠ (ʢʦʤʘʥʜʳ 

ʉʚʦʡʩʪʚʘ | ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʝʣʠ). 

MT_Frontal ï ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʬʨʦʥʪʘʣʴʥʳʡ ʤʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʫ 

ʢʦʤʧʴʶʪʝʨʘ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʨʘʙʦʪʘʝʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ 

LDL ʠ Frontal. ʆʜʥʘʢʦ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʷ ʧʦʣʫʰʠʨʠʥʳ 
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ʣʝʥʪʳ ʤʘʪʨʠʮʳ ʞʝʩʪʢʦʩʪʠ ï ʯʝʤ ʤʝʥʴʰʝ ʵʪʦ ʟʥʘʯʝʥʠʝ, ʪʝʤ ʤʝʜʣʝʥʥʝʝ ʩʪʘʥʦʚʠʪʩʷ 

ʩʢʦʨʦʩʪʴ ʨʘʩʯʝʪʘ ʵʪʠʤ ʤʝʪʦʜʦʤ. ʉ ʥʘʠʙʦʣʴʰʠʤ ʫʩʧʝʭʦʤ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʵʪʦʪ ʤʝʪʦʜ 

ʜʣʷ ʨʘʩʯʝʪʘ ʤʦʜʝʣʝʡ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ɽʩʣʠ APM 

Structure3D ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʠʤʝʶʱʝʤ ʪʦʣʴʢʦ ʦʜʠʥ ʧʨʦʮʝʩʩʦʨ (ʦʜʥʦ ʷʜʨʦ), 

ʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʱʝʡ ʥʘʩʪʨʦʡʢʠ ʤʦʜʫʣʷ ʩʜʝʣʘʥʦ ʫʢʘʟʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʩʯʝʪʝ ʥʝ 

ʙʦʣʝʝ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ (ʌʘʡʣ | ʅʘʩʪʨʦʡʢʠ), ʪʦ ʩʩʳʣʢʘ ʥʘ ʤʝʪʦʜ ʨʘʩʯʝʪʘ MT_Frontal ʚ 

ʩʧʠʩʢʝ ʄʝʪʦʜ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʦʪʩʫʪʩʪʚʫʝʪ. 

Sparse ï ʫʣʫʯʰʝʥʥʳʡ ʤʝʪʦʜ ʨʘʙʦʪʳ ʩ ʨʘʟʨʝʞʝʥʥʳʤʠ ʤʘʪʨʠʮʘʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʨʠʨʦʩʪ ʩʢʦʨʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ. ʇʨʠ ʨʘʩʯʝʪʘʭ ʤʝʪʦʜʦʤ Sparse ʚ ʤʘʪʨʠʮʝ 

ʞʝʩʪʢʦʩʪʠ ʭʨʘʥʷʪʩʷ ʪʦʣʴʢʦ ʥʝʥʫʣʝʚʳʝ ʵʣʝʤʝʥʪʳ, ʘ ʚʨʝʤʝʥʥʳʝ ʬʘʡʣʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚʦ 

ʚʨʝʤʝʥʥʳʭ ʬʘʡʣʘʭ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʤʦʜʝʣʝʡ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩ ʙʦʣʴʰʦʡ ʧʦʣʫʰʠʨʠʥʦʡ ʤʘʪʨʠʮʳ ʞʝʩʪʢʦʩʪʠ. 

InterMinRez, CG, BICGSTAB_DP, BICGSTAB_ILUT ï ʠʪʝʨʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʨʘʩʯʝʪʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʚʦʜʠʪʴ ʩʪʘʪʠʯʝʩʢʠʡ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʨʘʩʯʝʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ɺʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʢʨʝʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʠʜʘ ʨʘʩʯʝʪʘ.  

ʃʠʥʝʡʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ɼʣʷ ʨʘʩʯʸʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ. 

ʇʂɼ (ʇʦʠʩʢ ʢʦʨʥʝʡ ʜʝʪʝʨʤʠʥʘʥʪʘ) ï ʙʦʣʝʝ ʨʝʩʫʨʩʦʸʤʢʠʡ ʤʝʪʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʦʣʫʯʠʪʴ ʨʝʰʝʥʠʝ ʜʣʷ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ. ʄʝʪʦʜ ʦʧʨʝʜʝʣʷʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʤʠʥʠʤʘʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʘʨʘʤʝʪʨʳ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʪʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʟʘʜʘʶʪʩʷ ʜʣʷ ʦʙʦʠʭ ʤʝʪʦʜʦʚ. çʄʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠè, çʈʘʟʤʝʨ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʜʣʷ ʨʘʙʦʪʳ 

ʘʣʛʦʨʠʪʤʘ, ʄɹè ʠ çʈʘʟʤʝʨ ʬʘʡʣʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʤʘʪʨʠʮʳ (ʨʘʟʤʝʨ ʩʝʛʤʝʥʪʘ), ʄɹè ï 

ʧʘʨʘʤʝʪʨʳ ʪʦʣʴʢʦ ʜʣʷ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʇʦʠʩʢ ʢʦʨʥʝʡ ʜʝʪʝʨʤʠʥʘʥʪʘ, ʟʘʜʘʶʱʠʝ ʦʙʣʘʩʪʴ 

ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ, ʨʘʟʤʝʨ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʚʳʜʝʣʷʝʤʦʡ ʜʣʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʠ ʨʘʟʤʝʨ 

ʬʘʡʣʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʥʘ ʞʸʩʪʢʦʤ ʜʠʩʢʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʜʘʯ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʇʂɼ 

(Sparse). 

ɿʘʤʝʯʘʥʠʝ: ʦʙʱʠʡ ʨʘʟʤʝʨ ʬʘʡʣʦʚ ʥʘ ʞʸʩʪʢʦʤ ʜʠʩʢʝ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʪʦʧʦʣʦʛʠʠ ʟʘʜʘʯʠ. ɼʣʷ ʨʘʩʯʝʪʘ ʙʦʣʴʰʠʭ ʤʦʜʝʣʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʇʂɼ (Sparse) ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʟʨʷʞʝʥʥʳʤʠ 

ʤʘʪʨʠʮʘʤʠ.  
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ʃʘʥʮʦʰ ï ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ. ɹʫʜʝʪ ʠʩʢʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʧʘʩʘ ʠ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 

ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʚʳʰʝ.  

FEAST ï ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʟʘʜʘʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ. ɺʘʞʥʦ ʚ ʧʘʨʘʤʝʪʨʘʭ ʟʘʜʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʢʦʤʳʭ ʬʦʨʤ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʙʦʣʴʰʝʝ, ʯʝʤ ʦʙʣʘʜʘʝʪ ʢʦʥʩʪʨʫʢʮʠʷ, 

ʠʥʘʯʝ ʙʫʜʫʪ ʥʘʡʜʝʥʳ ʥʝ ʚʩʝ ʬʦʨʤʳ. 

ʏʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ɼʣʷ ʨʘʩʯʸʪʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʪʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʤʝʪʦʜʘ 

ʨʝʰʝʥʠʷ: ʀʪʝʨʘʮʠʠ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚ, ʀʪʝʨʘʮʠʠ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚ (Sparse), ʀʪʝʨʘʮʠʠ 

ʧʦʜʧʨʦʩʪʨʘʥʩʪʚ (Sparse) ʙʝʟ ʦʨʪʦʛʦʥʘʣʠʟʘʮʠʠ, ʃʘʥʮʦʰʘ. 

ʀʪʝʨʘʮʠʠ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚ (Sparse) ʙʝʟ ʦʨʪʦʛʦʥʘʣʠʟʘʮʠʠ ï ʫʩʢʦʨʝʥʥʳʡ ʤʝʪʦʜ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʦʜʦʤ ʀʪʝʨʘʮʠʠ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚ 

(Sparse). 

ɺʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ɺ ʥʘʩʪʨʦʡʢʘʭ ʨʘʩʯʸʪʥʦʛʦ ʷʜʨʘ ʜʣʷ ɻɸ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʘʟʥʘʯʝʥ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ 

ʉʃɸʋ ʢʘʢ Sparse.  

ʇʨʠ ʨʘʩʯʸʪʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʝ 

ʚ ʧʫʥʢʪʝ çʆʙʲʸʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠè, ʠʥʘʯʝ ʚʦʟʤʦʞʝʥ ʚʘʨʠʘʥʪ ʥʝʰʪʘʪʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ 

ʨʘʩʯʸʪʘ. 

ʇʘʨʘʤʝʪʨ çʆʢʦʥʯʘʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, [ʤʠʥ]è ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʬʠʥʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ ʨʘʩʯʸʪʘ (ʩʪʘʨʪʦʚʦʝ ʚʨʝʤʷ ʥʫʣʝʚʦʝ), ʟʘʜʘʸʪʩʷ ʚ ʪʝʢʫʱʠʭ ʝʜʠʥʠʮʘʭ 

ʚʨʝʤʝʥʠ, ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1e-20 ʜʦ 1e9 ʩʝʢʫʥʜ; 

çʂʦʣ-ʚʦ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠè ʦʪʚʝʯʘʝʪ ʟʘ ʯʠʩʣʦ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ, ʚ ʢʦʪʦʨʳʭ 

ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, ʵʪʦ ʯʠʩʣʦ ʥʝ ʫʯʠʪʳʚʘʝʪ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ, ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 1e9; 

ʉʧʠʩʦʢ çɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷè ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʈʘʟʣʦʞʝʥʠʝ ʧʦ 

ʩʦʙʩʪʚʝʥʥʳʤ ʬʦʨʤʘʤè ʠʣʠ çʇʨʷʤʦʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝè; 

ʇʘʨʘʤʝʪʨ çʃʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʜʝʢʨʝʤʝʥʪ ʢʦʣʝʙʘʥʠʡè ʟʘʜʘʸʪ ʢʦʵʬʬʠʮʠʝʥʪ, 

ʫʯʠʪʳʚʘʝʤʳʡ ʧʨʠ ʨʘʩʯʸʪʝ ʨʘʟʣʦʞʝʥʠʝʤ ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ ʬʦʨʤʘʤ, ʤʦʞʝʪ ʙʳʪʴ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 1e-8 ʜʦ 100; 
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ʇʘʨʘʤʝʪʨ çʂʦʣ-ʚʦ ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʦʙʱʝʝ ʯʠʩʣʦ 

ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʨʘʩʯʸʪʝ ʨʘʟʣʦʞʝʥʠʝʤ ʧʦ 

ʩʦʙʩʪʚʝʥʥʳʤ ʬʦʨʤʘʤ, ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 1e3; 

çʄʠʥʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʫʯʸʪʘ ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ, [ɻʮ]è ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ 

ʤʠʥʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ, ʚʳʰʝ ʚʝʣʠʯʠʥʳ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʫʯʸʪ ʩʦʙʩʪʚʝʥʥʳʭ 

ʬʦʨʤ, ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1e8 ɻʮ; 

ɺ ʧʘʨʘʤʝʪʨʝ çʐʘʛ ʧʦ ʚʨʝʤʝʥʠ, [ʤʠʥ]è ʟʘʜʘʸʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʰʘʛʘ ʧʦ 

ʚʨʝʤʝʥʠ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʘʩʯʸʪʝ ʧʨʷʤʳʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʟʥʘʯʘʪʴ ʥʝ 

ʤʝʥʝʝ 0,1 ʦʪ ʧʝʨʠʦʜʘ (!!!) ʥʘʠʙʦʣʴʰʝʡ ʠʟ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʢ ʫʯʝʪʫ ʯʘʩʪʦʪ, ʟʘʜʘʸʪʩʷ ʚ 

ʪʝʢʫʱʠʭ ʝʜʠʥʠʮʘʭ ʚʨʝʤʝʥʠ, ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1e-20 ʜʦ 1e6 ʩʝʢʫʥʜ; 

ɺʢʣʶʯʸʥʥʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʋʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʸʪè ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʨʘʩʯʸʪʝ 

ʧʨʷʤʳʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ ʩʦʭʨʘʥʷʪʴ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʩʦʟʜʘʥʥʳʭ (!!!) ʛʨʫʧʧ ʵʣʝʤʝʥʪʦʚ 

ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʸʪʘ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʟʘʜʘʥʥʦʤ ʛʨʘʬʠʢʝ 

ʩʣʫʯʘʡʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ. 

ʋʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪ 

ʉʧʠʩʦʢ çʊʠʧ ʧʨʠʚʝʜʝʥʠʷ ʢ ʩʠʤʤʝʪʨʠʯʥʦʡ ʥʘʛʨʫʟʢʝè ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʦʜʥʦ ʠʟ 

ʯʝʪʳʨʸʭ ʪʠʧʦʚ ʧʨʠʚʝʜʝʥʠʷ: çGoodmanè, çSoderbergè, çGerberè ʠ çʉʝʨʝʥʩʝʥ-

ʂʠʥʘʩʦʰʚʠʣʠè, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʦʩʷʭ ʘʤʧʣʠʪʫʜʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʣʠʯʠʥ 

ʩʨʝʜʥʝʛʦ; 

ʉʧʠʩʦʢ çʊʝʦʨʠʷ ʨʘʩʯʸʪʘ ʘʤʧʣʠʪʫʜʳè ʮʠʢʣʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʜʥʦ ʠʟ ʧʷʪʠ: 

"ʄʘʢʩʠʤʘʣʴʥʳʭ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ", "ʄʘʢʩʠʤʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʜʝʬʦʨʤʘʮʠʡ", 

"ʄʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ", "ʋʜʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ" ʠ 

"ʄʘʢʩʠʤʘʣʴʥʦʝ ʘʙʩʦʣʶʪʥʦʝ ʧʦ ʪʝʦʨʠʷʤ"; ɼʣʷ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ 

ʚʳʙʠʨʘʪʴ çʄʘʢʩʠʤʘʣʴʥʳʭ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡè; ʜʣʷ ʣʠʪʳʭ ʣʸʛʢʠʭ ʩʧʣʘʚʦʚ 

çʄʘʢʩʠʤʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʜʝʬʦʨʤʘʮʠʡè. çʄʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡè 

ʧʨʠʤʝʥʠʤ ʢʘʢ ʜʣʷ ʜʝʬʦʨʤʠʨʫʝʤʳʭ ʘʣʶʤʠʥʠʝʚʳʭ, ʤʝʜʥʳʭ, ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ, ʪʘʢ ʠ 

ʪʠʪʘʥʦʚ. çʋʜʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷè ʧʨʠʤʝʥʠʤ ʜʣʷ ʩʪʘʣʝʡ ʠ ʜʝʬʦʨʤʠʨʫʝʤʳʭ 

ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ; 

ʉʧʠʩʦʢ çʊʝʦʨʠʷ ʨʘʩʯʸʪʘ ʩʨʝʜʥʝʛʦè ʟʥʘʯʝʥʠʷ ʮʠʢʣʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʜʥʦ ʠʟ 

ʰʝʩʪʠ: "ʄʘʢʩʠʤʘʣʴʥʳʭ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ", "ʄʘʢʩʠʤʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʜʝʬʦʨʤʘʮʠʡ", 

"ʄʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ", "ʋʜʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ", 

"ʄʘʢʩʠʤʘʣʴʥʦʝ ʘʙʩʦʣʶʪʥʦʝ ʧʦ ʪʝʦʨʠʷʤ" ʠ "ʄʘʢʩʠʤʘʣʴʥʦʝ ʩ ʫʯʸʪʦʤ ʟʥʘʢʘ ʧʦ ʪʝʦʨʠʷʤ"; 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʈʘʩʯʸʪ Psi_{sigma}è ʟʘʜʘʸʪ ʚʘʨʠʘʥʪ ʨʘʩʯʸʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʟʥʘʯʝʥʠʷ ʧʨʠ ʧʨʠʚʝʜʝʥʠʠ ʢ ʩʠʤʤʝʪʨʠʯʥʦʤʫ ʮʠʢʣʫ ʧʦ ʪʠʧʫ çʉʝʨʝʥʩʝʥ-ʂʠʥʘʩʦʰʚʠʣʠè. 
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ɺʳʙʦʨ çʇʦ ʫʤʦʣʯʘʥʠʶè ʟʘʜʘʸʪ ʚʳʯʠʩʣʝʥʠʝ ʠʟ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ 

çPsi_{sigma}=0.02+sigma_b*2e-4è, sigma_b ʚ ʄʇʘ. ɺʳʙʦʨ çɿʥʘʯʝʥʠʝè ʧʦʟʚʦʣʷʝʪ 

ʟʘʜʘʚʘʪʴ ʵʪʫ ʚʝʣʠʯʠʥʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʘʨʘʤʝʪʨʝ çɿʥʘʯʝʥʠʝ Psi_{sigma}è; 

çɿʥʘʯʝʥʠʝ Psi_{sigma}è ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʠʚʝʜʝʥʠʠ ʢ ʩʠʤʤʝʪʨʠʯʥʦʤʫ ʮʠʢʣʫ ʧʦ 

ʪʠʧʫ çʉʝʨʝʥʩʝʥ-ʂʠʥʘʩʦʰʚʠʣʠè ʠ ʚʳʙʦʨʫ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʈʘʩʯʸʪ Psi_{sigma} ʚ 

ʧʦʣʦʞʝʥʠʝ çɿʥʘʯʝʥʠʝè, ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1e-7 ʜʦ 1; 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʈʘʩʯʸʪ Psi_{tau}è ʟʘʜʘʸʪ ʚʘʨʠʘʥʪ ʨʘʩʯʸʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʟʥʘʯʝʥʠʷ ʧʨʠ ʧʨʠʚʝʜʝʥʠʠ ʢ ʩʠʤʤʝʪʨʠʯʥʦʤʫ ʮʠʢʣʫ ʧʦ ʪʠʧʫ çʉʝʨʝʥʩʝʥ-ʂʠʥʘʩʦʰʚʠʣʠè. 

ɺʳʙʦʨ çʇʦ ʫʤʦʣʯʘʥʠʶè ʟʘʜʘʸʪ ʚʳʯʠʩʣʝʥʠʝ ʠʟ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ 

çPsi_{tau}=0.01+sigma_b*1e-4è, sigma_b ʚ ʄʇʘ. ɺʳʙʦʨ çɿʥʘʯʝʥʠʝè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ 

ʵʪʫ ʚʝʣʠʯʠʥʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʘʨʘʤʝʪʨʝ çɿʥʘʯʝʥʠʝ Psi_{tau}è; 

çɿʥʘʯʝʥʠʝ Psi_{tau}è ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʠʚʝʜʝʥʠʠ ʢ ʩʠʤʤʝʪʨʠʯʥʦʤʫ ʮʠʢʣʫ ʧʦ 

ʪʠʧʫ çʉʝʨʝʥʩʝʥ-ʂʠʥʘʩʦʰʚʠʣʠè ʠ ʚʳʙʦʨʫ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʈʘʩʯʸʪ Psi_{tau} ʚ ʧʦʣʦʞʝʥʠʝ 

çɿʥʘʯʝʥʠʝè, ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1e-7 ʜʦ 1; 

çɿʥʘʯʝʥʠʝ K_mulè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʢʫʤʫʣʷʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬ. ʩʥʠʞʝʥʠʷ 

ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʥʝ ʫʯʪʸʥʥʳʝ ʚ ʫʩʪʘʣʦʩʪʥʳʭ ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʘʣʘ, ʟʥʘʯʝʥʠʝ 1.0 - 

ʚʩʸ ʫʯʪʝʥʦ ʚ ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ K_mul > 1.0 - ʚʚʦʜʠʤʳʝ ʬʘʢʪʦʨʳ ʝʱʸ ʙʦʣʴʰʝ 

ʩʥʠʞʘʶʪ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1e-1 ʜʦ 10; 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʊʠʧ ʟʘʜʘʥʠʷ ʙʘʟʦʚʦʛʦ ʯʠʩʣʘ ʮʠʢʣʦʚè ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ 

ʞʝʣʘʝʤʳʡ ʚʘʨʠʘʥʪ. ɺʳʙʦʨ çʇʦ ʫʤʦʣʯʘʥʠʶè ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʙʘʟʦʚʦʛʦ ʯʠʩʣʘ ʮʠʢʣʦʚ 2ʝ6. 

ʇʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʨʠʚʘʷ ɺʸʣʝʨʘ (ʢʨʠʚʘʷ ʫʩʪʘʣʦʩʪʥʦʡ 

ʧʨʦʯʥʦʩʪʠ ʠʣʠ ʚʳʥʦʩʣʠʚʦʩʪʠ) ʥʝ ʟʘʜʘʚʘʣʘʩʴ ʜʣʷ ʤʘʪʝʨʠʘʣʘ ʯʝʨʝʟ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʘʠʘʣ 

çʋʩʪʘʣʦʩʪʴè; 

ɺ ʧʦʣʝ çɹʘʟʦʚʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚè ʫʢʘʟʳʚʘʝʪʩʷ ʢʦʥʢʨʝʪʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʘʨʘʤʝʪʨ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʨʠʚʘʷ ɺʸʣʝʨʘ ʥʝ ʟʘʜʘʚʘʣʘʩʴ ʜʣʷ ʤʘʪʝʨʠʘʣʘ, ʤʦʞʝʪ 

ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1e3 ʜʦ 1e10; 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʊʠʧ ʟʘʜʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠè ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʞʝʣʘʝʤʳʡ 

ʚʘʨʠʘʥʪ. ɺʳʙʦʨ çʇʦ ʫʤʦʣʯʘʥʠʶè ʟʘʜʘʸʪ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠ ʥʘʢʣʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʢʨʠʚʦʡ 

ɺʸʣʝʨʘ. çʇʦ ʫʤʦʣʯʘʥʠʶè - ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ çm=(5+sigma_b/80)/Kè, sigma_b ʚ 

ʄʇʘ, K - ʠʪʦʛʦʚʳʡ ʢʦʵʬ. ʩʥʠʞʝʥʠʷ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʟʘʜʘʚʘʝʤʳʡ ʧʦ 

ʩʦʦʪʚʝʪʩʚʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤ ʤʘʪʝʨʠʘʣʘ (ʧʦ ɻʆʉʊ) ʠ ʜʦʤʥʦʞʝʥʥʦʛʦ ʥʘ K_mul. ʇʘʨʘʤʝʪʨ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʨʠʚʘʷ ɺʸʣʝʨʘ ʥʝ ʟʘʜʘʚʘʣʘʩʴ ʜʣʷ ʤʘʪʝʨʠʘʣʘ; 

ɺ ʧʦʣʝ çʇʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠè ʫʢʘʟʳʚʘʝʪʩʷ ʢʦʥʢʨʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʩʪʝʧʝʥʠ ʜʣʷ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʥʘʢʣʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʢʨʠʚʦʡ ɺʸʣʝʨʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 
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ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʫʯʘʩʪʢʫ. ʇʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʨʠʚʘʷ ɺʸʣʝʨʘ 

ʥʝ ʟʘʜʘʚʘʣʘʩʴ ʜʣʷ ʤʘʪʝʨʠʘʣʘ, ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1.1 ʜʦ 12; 

çʊʠʧ ʠʥʪʝʨʧʦʣʷʮʠʠè ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʯʠʩʣʘ ʮʠʢʣʦʚ ʧʦ 

ʧʨʠʚʝʜʸʥʥʳʤ ʚʝʣʠʯʠʥʘʤ ʘʤʧʣʠʪʫʜ ʥʘ ʢʨʠʚʦʡ ɺʸʣʝʨʘ (ʝʩʣʠ ʦʥʘ ʟʘʜʘʥʘ ʚ ʫʩʪʘʣʦʩʪʥʦʤ 

ʩʚʦʡʩʪʚʝ ʤʘʪʝʨʠʘʣʘ). `ʇʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ` ʠʥʪʝʨʧʦʣʷʮʠʷ ʦʟʥʘʯʘʝʪ 

ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʝ ʧʦ ʯʠʩʣʫ ʮʠʢʣʦʚ, ʠʥʘʯʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʥʝʡʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ; 

ʇʘʨʘʤʝʪʨ çʊʠʧ ʩʭʝʤʘʪʠʟʘʮʠʠè ʩʦʜʝʨʞʠʪ ʧʦʢʘ ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʣʝʤʝʥʪ çʄʝʪʦʜ 

ʜʦʞʜʷè; 

çʊʝʦʨʠʷ ʩʣʦʞʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡè ʩʦʜʝʨʞʠʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʣʝʤʝʥʪ çʃʠʥʝʡʥʘʷè; 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʋʯʸʪ ʤʘʣʳʭ ʥʘʧʨʷʞʝʥʠʡè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʪʠʧ ʫʯʸʪʘ ʚʣʠʷʥʠʷ 

ʧʨʠʚʝʜʸʥʥʳʭ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʠʞʝ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ. `ɿʘʧʨʝʪʠʪʴ` - 

ʤʘʣʳʝ ʥʘʧʨʷʞʝʥʠʷ (ʯʪʦ ʥʠʞʝ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ) ʥʝ ʙʫʜʫʪ ʚʥʦʩʠʪʴ ʧʦʚʨʝʞʜʝʥʠʷ; `ʇʦ 

ʧʨʦʮʝʥʪʫ` - ʦʟʥʘʯʘʝʪ ʫʯʠʪʳʚʘʪʴ ʪʦʣʴʢʦ ʪʝ ʥʘʧʨʷʞʝʥʠʷ, ʯʪʦ ʧʨʝʚʳʰʘʶʪ ʟʘʜʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʚʳʯʠʩʣʷʝʤʦʝ ʯʝʨʝʟ ʧʨʦʮʝʥʪ ʦʪ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ; 

ɺ ʧʘʨʘʤʝʪʨʝ çʇʨʦʮʝʥʪ ʫʯʸʪʘ ʦʪ ʧʨʝʜʝʣʘè ʟʘʜʘʸʪʩʷ ɿʥʘʯʝʥʠʝ ʧʨʦʮʝʥʪʘ ʦʪ ʧʨʝʜʝʣʘ 

ʚʳʥʦʩʣʠʚʦʩʪʠ, ʥʠʞʝ ʢʦʪʦʨʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ 

ʪʠʧʘ `ʇʦ ʧʨʦʮʝʥʪʫ` ʧʝʨʝʢʣʶʯʘʪʝʣʷ çʋʯʸʪ ʤʘʣʳʭ ʥʘʧʨʷʞʝʥʠʡè. ʇʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ 

(ʧʨʝʜʝʣ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ) ʟʘʜʘʸʪʩʷ ʚ ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʘʣʘ ʚ ʩʚʦʡʩʪʚʝ çʆʙʱʠʝè, 

ʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʘʟʦʚʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ. ɽʩʣʠ ʢʨʠʚʘʷ ʫʩʪʘʣʦʩʪʠ ʟʘʜʘʚʘʣʘʩʴ ʚ ʩʚʦʡʩʪʚʝ 

ʤʘʪʝʨʠʘʣʘ çʋʩʪʘʣʦʩʪʴè, ʪʦ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʠ ʙʘʟʦʚʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ ʟʘʢʣʶʯʠʪʝʣʴʥʘʷ ʪʦʯʢʘ ʢʨʠʚʦʡ, ʠ ʨʠʩʦʚʘʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 3 ʜʦ 500; 

ʇʘʨʘʤʝʪʨ çɻʠʩʪʦʛʨ. ʠʥʪʝʨʚʘʣʦʚè ʟʘʜʘʸʪ ʯʠʩʣʦ ʢʘʨʤʘʥʦʚ ʜʣʷ 2D-ʛʠʩʪʦʛʨʘʤʤʳ 

ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ. ʏʝʤ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʝ, ʪʝʤ ʛʨʫʙʝʝ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 20 ʜʦ 1024; 

ʉʧʠʩʦʢ çʊʠʧ ʟʘʜʘʥʠʷ H_minè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʟʘʜʘʥʠʷ ʚʝʣʠʯʠʥʳ 

ʤʠʥʠʤʫʤʘ ʜʣʷ 2D-ʛʠʩʪʦʛʨʘʤʤʳ. `ʆʪ ʨʘʩʯʸʪʥʦʛʦ` - ʥʘʟʥʘʯʝʥʠʝ ʧʦ ʤʠʥʠʤʘʣʴʥʦʤʫ ʠʟ 

ʚʳʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ; `ʆʪ ʧʨʝʜʝʣʘ` - ʥʘʟʥʘʯʝʥʠʝ ʧʦ 

ʧʨʦʮʝʥʪʫ ʦʪ ʚʝʣʠʯʠʥʳ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʟʘʜʘʚʘʝʤʦʛʦ ʚ ʩʣʝʜʫʶʱʝʤ ʧʘʨʘʤʝʪʨʝ; `ʆʪ 

ʤʝʥʴʰʝʛʦ` - ʥʘʟʥʘʯʝʥʠʝ ʚʝʜʸʪʩʷ ʧʦ ʤʠʥʠʤʘʣʴʥʦʤʫ ʦʪ ʧʝʨʚʳʭ ʜʚʫʭ ʦʧʮʠʡ; 

ʇʘʨʘʤʝʪʨ çʇʨʦʮʝʥʪ ʜʣʷ H_minè ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʧʨʦʮʝʥʪʘ ʦʪ ʧʨʝʜʝʣʘ 

ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʨʠ ʨʘʩʯʸʪʝ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʜʣʷ ʛʠʩʪʦʛʨʘʤʤʳ. ɽʩʣʠ ʬʣʘʛ `ʋʯʸʪ ʤʘʣʳʭ 

ʥʘʧʨʷʞʝʥʠʡ` ʚʳʙʨʘʥ ʠ `ʇʨʦʮʝʥʪ ʫʯʸʪʘ` ʙʦʣʴʰʝ ʪʝʢʫʱʝʛʦ ʟʘʜʘʚʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʦ 
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ʛʠʩʪʦʛʨʘʤʤʘ ʙʫʜʝʪ ʦʙʨʝʟʘʥʘ ʩʥʠʟʫ, ʝʩʣʠ ʤʝʥʴʰʝ, ʪʦ ʚ ʛʠʩʪʦʛʨʘʤʤʫ ʧʨʦʩʪʦ ʥʝ ʚʦʡʜʫʪ 

ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ; 

ʉʧʠʩʦʢ çʊʠʧ ʟʘʜʘʥʠʷ H_maxè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʟʘʜʘʥʠʷ ʚʝʣʠʯʠʥʳ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ 2D-ʛʠʩʪʦʛʨʘʤʤʳ. `ʆʪ ʨʘʩʯʸʪʥʦʛʦ` - ʥʘʟʥʘʯʝʥʠʝ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʠʟ 

ʚʳʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ; `ʆʪ ʧʨʝʜʝʣʘ` - ʥʘʟʥʘʯʝʥʠʝ ʧʦ 

ʧʨʦʮʝʥʪʫ ʦʪ ʚʝʣʠʯʠʥʳ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ, ʟʘʜʘʚʘʝʤʦʛʦ ʚ ʩʣʝʜʫʶʱʝʤ ʧʘʨʘʤʝʪʨʝ; `ʆʪ 

ʙʦʣʴʰʝʛʦ` - ʥʘʟʥʘʯʝʥʠʝ ʚʝʜʸʪʩʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʦʪ ʧʝʨʚʳʭ ʜʚʫʭ ʦʧʮʠʡ; 

ʇʘʨʘʤʝʪʨ çʇʨʦʮʝʥʪ ʜʣʷ H_maxè ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʧʨʦʮʝʥʪʘ ʦʪ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ 

ʧʨʠ ʟʘʜʘʥʠʠ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʜʣʷ ʛʠʩʪʦʛʨʘʤʤʳ; 

ʌʣʘʛ çʆʪʨʠʩʦʚʢʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷè ʧʦʟʚʦʣʷʝʪ ʦʪʢʣʶʯʠʪʴ ʚʳʚʦʜ ʥʘ ʛʨʘʬʠʢ ʧʦ 

ʫʩʪʘʣʦʩʪʥʳʤ ʟʥʘʯʝʥʠʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʧʨʝʚʳʰʝʥʠʠ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ. ɽʩʣʠ ʫʩʪʘʣʦʩʪʴ ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ, ʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ʪʦʣʴʢʦ ʜʣʷ ʪʝʭ ʂʕ, ʢʦʪʦʨʳʝ ʟʘʜʘʥʳ ʚ ʛʨʫʧʧʘʭ ʵʣʝʤʝʥʪʦʚ. 
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ɻʣʘʚʘ 3. ʆʧʠʩʘʥʠʝ ʢʦʤʘʥʜ 

ʄʝʥʶ ʌʘʡʣ 

ʂʦʤʘʥʜʳ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠʣʠ ʩʝʯʝʥʠʝ, 

ʨʘʙʦʪʘʪʴ ʩ ʬʘʡʣʘʤʠ ʠ ʧʝʯʘʪʴʶ. 

ʉʦʟʜʘʪʴ | ʂʦʥʩʪʨʫʢʮʠʷ 

ʂʦʤʘʥʜʘ ʩʦʟʜʘʝʪ ʥʦʚʳʡ ʜʦʢʫʤʝʥʪ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʉʦʟʜʘʪʴ | ʉʝʯʝʥʠʝ 

ʂʦʤʘʥʜʘ ʩʦʟʜʘʝʪ ʥʦʚʳʡ ʜʦʢʫʤʝʥʪ ʩʝʯʝʥʠʷ. 

ʉʦʟʜʘʪʴ | ʉʦʝʜʠʥʝʥʠʝ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʤʦʜʫʣʴ APM Joint ʜʣʷ ʨʘʩʯʝʪʘ ʙʦʣʪʦʚʳʭ, ʟʘʢʣʝʧʦʯʥʳʭ ʠʣʠ 

ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʆʪʢʨʳʪʴ 

ʂʦʤʘʥʜʘ ʟʘʛʨʫʞʘʝʪ ʩʦʭʨʘʥʝʥʥʳʡ ʨʘʥʝʝ ʬʘʡʣ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɿʘʢʨʳʪʴ 

ʂʦʤʘʥʜʘ ʟʘʢʨʳʚʘʝʪ ʘʢʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ. ɽʩʣʠ ʚ ʜʦʢʫʤʝʥʪ ʙʳʣʠ ʚʥʝʩʝʥʳ ʢʘʢʠʝ-

ʣʠʙʦ ʠʟʤʝʥʝʥʠʷ, ʪʦ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʴʩʷ ʩʪʘʥʜʘʨʪʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʣʦʞʠʪ ɺʘʤ ʩʦʭʨʘʥʠʪʴ ʜʦʢʫʤʝʥʪ. 

ʉʦʭʨʘʥʠʪʴ (ʉʦʭʨʘʥʠʪʴ ʢʘʢ) 

ʂʦʤʘʥʜʘ ʩʦʭʨʘʥʷʝʪ ʘʢʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʚ ʬʘʡʣ. ɽʩʣʠ ʜʦ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪ ʥʝ 

ʩʦʭʨʘʥʷʣʩʷ ʠʣʠ ʚʳʙʨʘʥʘ ʦʧʮʠʷ çʉʦʭʨʘʥʠʪʴ ʢʘʢè, ʪʦ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʝ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. ʌʘʡʣ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʙʝʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʪʠʪ ʝʛʦ ʨʘʟʤʝʨ. ʆʧʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʩʳʣʢʠ 

ʬʘʡʣʘ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʪʦʨʠʪʴ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʉʦʭʨʘʥʠʪʴ / ʟʘʛʨʫʟʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʤʦʜʝʣʠ ʚ ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ ʠʣʠ 

ʟʘʛʨʫʟʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʠʟ ʦʪʜʝʣʴʥʦʛʦ ʬʘʡʣʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.FRMres, 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ: /  

ɿʘʛʨʫʟʠʪʴ ʯʘʩʪʴ ʤʦʜʝʣʠ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚ ʦʪʢʨʳʪʫʶ ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʙʘʚʠʪʴ ʤʦʜʝʣʴ, 

ʩʦʭʨʘʥʝʥʥʫʶ ʚ ʦʪʜʝʣʴʥʦʤ ʬʘʡʣʝ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʵʪʦʡ ʢʦʤʘʥʜʳ ʦʪʢʨʳʚʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʝ 
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ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʬʘʡʣ ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʚʩʪʘʚʣʝʥʘ ʚ 

ʪʝʢʫʱʠʡ ʜʦʢʫʤʝʥʪ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʥʠʞʝ, ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʩʪʝʨʞʥʝʚʫʶ ʤʦʜʝʣʴ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʰʘʙʣʦʥʘʤ. 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ ʩ ʨʠʩʫʥʢʦʤ ʪʨʝʙʫʝʤʦʡ ʤʦʜʝʣʠ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛ, ʚ 

ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʰʘʙʣʦʥʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʝʣʠ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʥʠʞʝ, ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʩʪʝʨʞʥʝʚʫʶ ʤʦʜʝʣʴ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʰʘʙʣʦʥʘʤ. 

ʀʤʧʦʨʪ 

ʂʦʤʘʥʜʘ ʠʤʧʦʨʪʠʨʫʝʪ ʦʙʲʝʢʪʳ ʚ ʘʢʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʘʪʦʚ 

ʬʘʡʣʦʚ: 

¶ DXF files (*.dxf) 

¶ APM Studio files (ʬʘʡʣʳ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʨʘʟʙʠʝʥʠʷ APM Studio) 

(*.sfm) 

¶ BulkDataFormat files (NASTRAN Bulk Data File) (*.dat, *.bdf) 

¶ Lira/SCAD files (*.txt) 

¶ MS Access Date Exchange files (ʦʙʤʝʥʥʳʡ ʬʦʨʤʘʪ ʠʟ ʩʠʩʪʝʤʳ çK3-

ʂʦʪʪʝʜʞè) (*.mdb) 

¶ IFC files (*.ifc) 

¶ STL files (*.stl) 

¶ RAW files (*.raw) 

¶ WPL files Parus (*.wpl) 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʢʦʤʘʥʜʳ ʩ DXF ʬʘʡʣʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʚʩʝ ʦʙʲʝʢʪʳ 

ʙʳʣʠ ʨʘʟʙʠʪʳ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ (ʜʣʷ ʩʠʩʪʝʤʳ AUTOCAD ï ʢʦʤʘʥʜʘ explode). 

ʉʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ DXF ʬʘʡʣʘ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʮʠʠ: LINE, 

POLYLINE ʚ ʩʪʝʨʞʥʝʚʳʝ ʵʣʝʤʝʥʪʳ, 3DFACE ʚ ʧʣʘʩʪʠʥʳ. 

ʕʢʩʧʦʨʪ 

ʂʦʤʘʥʜʘ ʵʢʩʧʦʨʪʠʨʫʝʪ ʂʕ ʤʦʜʝʣʴ ʚ ʬʘʡʣʳ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʘʪʦʚ: 

¶ DXF 2D files (*.dxf). ʕʢʩʧʦʨʪ ʪʝʢʫʱʝʛʦ ʚʠʜʘ ʤʦʜʝʣʠ. ʇʨʠ ʵʢʩʧʦʨʪʝ ʩʪʝʨʞʥʠ 

ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʦʙʲʝʢʪʳ LINE, ʧʣʘʩʪʠʥʳ ʚ ʦʙʲʝʢʪʳ 3DFACE. 
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¶ DXF 3D files (*.dxf). ʕʢʩʧʦʨʪ ʚʩʝʡ ʤʦʜʝʣʠ ʚ dxf. ʇʨʠ ʵʢʩʧʦʨʪʝ ʩʪʝʨʞʥʠ 

ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʦʙʲʝʢʪʳ LINE, ʧʣʘʩʪʠʥʳ ʚ ʦʙʲʝʢʪʳ 3DFACE. 

¶ DAT/BDF (NASTRAN Bulk Data File) (*.dat, *.bdf); 

¶ APM Graph (*.agr). ʕʢʩʧʦʨʪ ʚʳʜʝʣʝʥʥʳʭ ʩʪʝʨʞʥʝʡ, ʣʝʞʘʱʠʭ ʚ ʦʜʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʚ ʬʦʨʤʘʪ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ APM Graph ʩ ʫʯʝʪʦʤ 

ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʩʝʯʝʥʠʡ; 

¶ Wood Construction Document (*.agw). ʕʢʩʧʦʨʪ ʧʣʦʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ 

ʜʦʢʫʤʝʥʪ APM Wood ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʨʘʩʧʠʣʦʚʢʠ 

ʜʝʨʝʚʷʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

¶ Lira /SCAD files (*.txt) 

¶ STL files (*.stl) ʌʦʨʤʘʪ ʬʘʡʣʦʚ ʜʣʷ ʚʳʚʦʜʘ ʜʣʷ ʧʝʯʘʪʠ ʥʘ 3D ʧʨʠʥʪʝʨ. 

ʀʤʧʦʨʪ ʠʟ ʂʦʤʧʘʩ-3D 

ʂʦʤʘʥʜʘ ʠʤʧʦʨʪʠʨʫʝʪ ʩʪʝʨʞʥʝʚʫʶ ʤʦʜʝʣʴ ʠʟ ɿɸʇʋʑɽʅʅʆɻʆ ʧʨʠʣʦʞʝʥʠʷ 

ʂʆʄʇɸʉ-3D V11 ï ʄʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ 3D (ʨʘʟʨʘʙʦʪʯʠʢ ɿɸʆ çɸʉʂʆʅè). 

ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʝʨʝʜʘʯʘ ʫʟʣʦʚ, ʩʪʝʨʞʥʝʡ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʝʯʝʥʠʡ ʩ ʫʯʝʪʦʤ ʠʭ 

ʦʨʠʝʥʪʘʮʠʠ. 

ʉʚʦʡʩʪʚʘ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʬʘʡʣʘ 

(ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʦʡ ʬʘʡʣ ʙʳʣ ʩʦʭʨʘʥʸʥ). 

ʇʝʯʘʪʴ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʥʘ ʧʝʯʘʪʴ ʜʘʥʥʳʝ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤ 

ʨʘʩʯʝʪʘ. ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. ʇʦʩʪʘʚʴʪʝ ʛʘʣʦʯʢʫ 

ʥʘʧʨʦʪʠʚ ʪʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ɺʳ ʭʦʪʠʪʝ ʨʘʩʧʝʯʘʪʘʪʴ. ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ ʆʢ ʧʨʠʚʝʜʝʪ 

ʢ ʨʘʩʧʝʯʘʪʢʝ ʚʳʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʤʦʜʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʥʘ ʧʨʠʥʪʝʨʝ, 

RTF ï ʩʦʭʨʘʥʝʥʠʠ ʠʭ ʚ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ (*.rtf), ʢʦʪʦʨʳʡ ʦʪʢʨʳʚʘʝʪʩʷ ʠ ʨʝʜʘʢʪʠʨʫʝʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʦʚ, ʪʘʢʠʭ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, MS Word. 

ʋʩʪʘʥʦʚʢʘ ʧʨʠʥʪʝʨʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʥʘʩʪʨʦʡʢʫ ʧʝʯʘʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʦʩʣʝʜʥʠʝ ʬʘʡʣʳ 

ʂʦʤʘʥʜʘ ʟʘʛʨʫʞʘʝʪ ʧʦʩʣʝʜʥʠʡ ʩʦʭʨʘʥʝʥʥʳʡ ʬʘʡʣ ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʩʝʯʝʥʠʷ. 

ʅʦʤʝʨ ʚ ʩʧʠʩʢʝ ʨʘʥʝʝ ʦʪʢʨʳʪʦʛʦ ʬʘʡʣʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʝʛʦ ʙʳʩʪʨʫʶ ʟʘʛʨʫʟʢʫ. 

ʄʝʥʶ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʚʦʩʝʤʴ ʪʘʢʠʝ ʬʘʡʣʦʚ 



40 

ɺʳʭʦʜ 

ʂʦʤʘʥʜʘ ʟʘʢʨʳʚʘʝʪ ʪʝʢʫʱʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʩʝʯʝʥʠʷ ʠ ʟʘʚʝʨʰʘʝʪ ʨʘʙʦʪʫ 

ʧʨʦʛʨʘʤʤʳ. 

ʄʝʥʶ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʂʦʤʘʥʜʳ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʷʪʴ ʦʙʲʝʢʪʳ, ʠʥʚʝʨʪʠʨʦʚʘʪʴ ʚʳʜʝʣʝʥʠʝ 

ʠ ʦʪʤʝʥʠʪʴ ʠʣʠ ʧʦʚʪʦʨʠʪʴ ʦʜʥʫ ʠʟ ʧʦʩʣʝʜʥʠʭ ʢʦʤʘʥʜ. 

ɺʩʝ ʢʦʤʘʥʜʳ ʚʳʙʦʨʘ/ʦʪʤʝʥʳ ʚʳʙʦʨʘ ï ʫʥʠʚʝʨʩʘʣʴʥʳ. ɺ ʩʣʫʯʘʝ ʦʜʥʦʢʨʘʪʥʦʛʦ 

ʱʝʣʯʢʘ ʤʳʰʠ ʧʦ ʦʙʲʝʢʪʫ ʢʦʤʘʥʜʘ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʦʜʠʥʦʯʥʦʛʦ ʚʳʙʦʨʘ/ʦʪʤʝʥʳ 

ʚʳʙʦʨʘ. ʇʨʠ ʫʜʝʨʞʘʥʠʠ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʠ Shift ʚʳʜʝʣʝʥʠʡ ʨʘʥʝʝ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʥʝ ʩʥʠʤʘʝʪʩʷ. 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʤʝʱʘʪʴ ʫʟʣʳ ʠ ʵʣʝʤʝʥʪʳ. ʅʘʞʘʪʠʝ ʥʘ ʢʣʘʚʠʰʫ Shift ʚʦ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʘʥʜʳ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʢʦʧʠʶ ʨʝʜʘʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ɺʳ ʤʦʞʝʪʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤ ʧʨʠʚʷʟʢʠ, ʝʩʣʠ ʭʦʪʠʪʝ ʧʨʠʩʦʝʜʠʥʠʪʴ 

ʨʝʜʘʢʪʠʨʫʝʤʳʝ ʦʙʲʝʢʪʳ ʢ ʢʘʢʦʤʫ-ʪʦ ʢʦʥʢʨʝʪʥʦʤʫ ʫʟʣʫ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʞʠʤʘ 

ʧʨʠʚʷʟʢʠ ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴʩʷ ʟʘ ʪʦʪ ʫʟʝʣ, ʢʦʪʦʨʳʡ ʚʳ ʭʦʪʠʪʝ ʧʨʠʩʦʝʜʠʥʠʪʴ ʠ ʪʘʱʠʪʴ 

ʚʳʙʨʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦ ʵʢʨʘʥʫ ʪʘʢ, ʯʪʦʙʳ ʵʪʦʪ ʫʟʝʣ ʧʦʧʘʣ ʚ ʟʦʥʫ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʦʛʦ 

ʫʟʣʘ, ʢ ʢʦʪʦʨʦʤʫ ʚr  ʭʦʪʠʪʝ ʧʨʠʩʦʝʜʠʥʠʪʴ ʵʣʝʤʝʥʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʨʘʥʥʳʝ ʵʣʝʤʝʥʪʳ 

ʩʜʚʠʥʫʪʩʷ ʠ ʩʚʷʟʳʚʘʝʤʳʝ ʫʟʣʳ ʩʦʝʜʠʥʷʪʩʷ. ʇʨʠ ʵʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʝʜʠʥʷʶʪʩʷ ʚʩʝ 

ʩʦʚʧʘʜʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʫʟʣʳ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʂʦʧʠʨʦʚʘʪʴ 

ʉʢʦʧʠʨʦʚʘʪʴ ʚʳʜʝʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʩ ʮʝʣʴʶ ʝʛʦ 

ʧʦʩʣʝʜʫʶʱʝʡ ʚʩʪʘʚʢʠ ʚ ʜʨʫʛʫʶ ʯʘʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ: , Ctrl+C 

ɺʩʪʘʚʠʪʴ 

ɺʩʪʘʚʠʪʴ ʩʢʦʧʠʨʦʚʘʥʥʳʝ ʨʘʥʝʝ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ ʠʟ ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʩ ʮʝʣʴʶ ʝʛʦ 

ʧʦʩʣʝʜʫʶʱʝʡ ʚʩʪʘʚʢʠ ʚ ʜʨʫʛʫʶ ʯʘʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ: , Ctrl+V 

ɺʳʜʝʣʝʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ 

ɺʳʜʝʣʝʥʠʝ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʭʚʘʪʳʚʘʶʱʝʡ ʠʣʠ ʩʝʢʫʱʝʡ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʘʤʢʦʡ ʧʨʠ ʫʜʝʨʞʘʥʠʠ ʥʘʞʘʪʦʡ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ. ɽʩʣʠ ʚ ʨʝʜʘʢʪʦʨʝ 
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ʘʢʪʠʚʥʘ ʣʶʙʘʷ ʜʨʫʛʘʷ ʢʦʤʘʥʜʘ, ʪʦ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʤʦʞʥʦ 

ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʫ Esc. 

ʈʘʟʚʳʜʝʣʝʥʠʝ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʭʚʘʪʳʚʘʶʱʝʡ ʠʣʠ ʩʝʢʫʱʝʡ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʘʤʢʦʡ ʧʨʠ ʫʜʝʨʞʘʥʠʠ ʥʘʞʘʪʦʡ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɺʳʜʝʣʝʥʠʝ ʦʢʨʫʞʥʦʩʪʴʶ 

ʇʨʠ ʫʜʝʨʞʘʥʠʠ ʥʘʞʘʪʦʡ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩ ̫ ʚʳʜʝʣʝʥʠʝ 

ʦʭʚʘʪʳʚʘʶʱʝʡ ʠʣʠ ʩʝʢʫʱʝʡ ʨʘʤʢʦʡ ʚ ʬʦʨʤʝ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ. 

ʇʨʠ ʫʜʝʨʞʘʥʠʠ ʥʘʞʘʪʦʡ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʚʳʜʝʣʝʥʠʝ 

ʦʭʚʘʪʳʚʘʶʱʝʡ ʠʣʠ ʩʝʢʫʱʝʡ ʨʘʤʢʦʡ ʚ ʬʦʨʤʝ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɺʳʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʣʴʥʳʤ ʢʦʥʪʫʨʦʤ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴ ʦʙʲʝʢʪʳ ʧʨʦʠʟʚʦʣʴʥʳʤ ʢʦʥʪʫʨʦʤ (ʧʨʠ ʫʜʝʨʞʘʥʠʠ 

ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ) ʠʣʠ ʚ ʬʦʨʤʝ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ (ʚʝʨʰʠʥʳ ʢʦʪʦʨʦʛʦ ʟʘʜʘʶʪʩʷ 

ʦʜʥʦʢʨʘʪʥʳʤ ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ). 

ʈʘʟʚʳʜʝʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɺʳʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʦ ʥʦʨʤʘʣʠ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴ ʩʦʩʝʜʥʠʝ ʧʣʘʩʪʠʥʳ ʩʦ ʩʭʦʞʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʥʦʨʤʘʣʠ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʘʥʜʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʠʪʴ ʧʣʘʩʪʠʥʳ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʠʩʢʘʪʴʩʷ ʩʦʩʝʜʥʠʝ ʧʣʘʩʪʠʥʳ. ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʢʣʘʚʠʰʠ 

Space ʠ Backspace ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʷʪʴ ʠ ʩʦʢʨʘʱʘʪʴ ʦʙʣʘʩʪʴ ʚʳʜʝʣʝʥʠʷ. ʂʣʘʚʠʰʘ Enter 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʥʦʨʤʘʣʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʀʥʚʝʨʪʠʨʦʚʘʪʴ ʚʳʜʝʣʝʥʠʝ 

ʂʦʤʘʥʜʘ ʠʥʚʝʨʪʠʨʫʝʪ ʚʳʜʝʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺʳʙʨʘʪʴ ʚʩʸ 

ʂʦʤʘʥʜʘ ʧʨʦʠʟʚʦʜʠʪ ʚʳʜʝʣʝʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ: Ctrl+A 

ʆʪʤʝʥʠʪʴ 

ʂʦʤʘʥʜʘ ʦʪʤʝʥʷʝʪ ʧʦʩʣʝʜʥʶʶ ʢʦʤʘʥʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʚʢʣʶʯʝʥʥʦʡ ʦʪʤʝʥʝ 

ʦʧʝʨʘʮʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ: , Ctrl+Z 
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ʇʦʚʪʦʨʠʪʴ 

ʂʦʤʘʥʜʘ ʧʦʚʪʦʨʷʝʪ ʦʪʤʝʥʝʥʥʫʶ ʨʘʥʝʝ ʢʦʤʘʥʜʫ ʧʨʠ ʚʢʣʶʯʝʥʥʦʡ ʦʪʤʝʥʝ 

ʦʧʝʨʘʮʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ: , Ctrl+Y 

ʆʪʤʝʥʘ ʦʧʝʨʘʮʠʡ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʧʦʜʜʝʨʞʢʫ ʦʪʤʝʥʳ ʦʧʝʨʘʮʠʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʦʪʤʝʥʳ ï 10. 

ʄʝʥʶ ɺʠʜ 

ʂʦʤʘʥʜʳ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ ʫʩʪʘʥʦʚʢʠ ʚʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʝʨʝʜ 

ʚʳʟʦʚʦʤ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʘʥʜ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʪʦʪ ʚʠʜ, ʯʴʠ ʫʩʪʘʥʦʚʢʠ ʚr  

ʭʦʪʠʪʝ ʠʟʤʝʥʠʪʴ. 

ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ/ʦʪʢʣʶʯʘʝʪ ʧʦʢʘʟ ʧʘʥʝʣʠ ʩʦʩʪʦʷʥʠʷ ʚ ʢʦʪʦʨʦʡ ʧʘʨʘʤʝʪʨʳ 

ʩʦʟʜʘʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʜʩʢʘʟʢʠ ʢ ʢʦʥʢʨʝʪʥʦʡ 

ʢʦʤʘʥʜʝ ʠ ʪ.ʧ. 

ɼʝʨʝʚʦ ʦʙʲʝʢʪʦʚ 

ʂʦʤʘʥʜʘ ʦʪʢʨʳʚʘʝʪ ʩʧʝʮʠʘʣʴʥʦʝ ʜʝʨʝʚʦ ʦʙʲʝʢʪʦʚ ʩʣʝʚʘ ʦʪ ʦʩʥʦʚʥʳʭ ʦʢʦʥ 

ʧʨʦʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʦʤ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʤʘʪʝʨʠʘʣʳ, ʥʘʛʨʫʟʢʠ (ʪʝʧʣʦʚʳʝ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʪ.ʧ.), ʟʘʜʘʚʘʪʴʩʷ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʟʘʧʫʩʢ ʥʘ ʨʘʩʯʝʪ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ. 

ʆʢʥʦ ʩʚʦʡʩʪʚ 

ɺ ʥʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʩʚʦʡʩʪʚʘ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʦʚʦʨʦʪ ʚʠʜʘ 

ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʘʢʪʠʚʥʘ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʧʦʚʦʨʦʪʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʦʩʴ Z. 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʧʦʚʦʨʦʪ 

ʚʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ. ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʦʚʦʨʦʪ ɺʠʜʘ. ʇʦʣʷ ʚʚʦʜʘ Phi ʠ 

Theta ʧʦʟʚʦʣʷʶʪ ʪʦʯʥʦ ʟʘʜʘʪʴ ʫʛʣʳ • ʠ — ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʥʦʧʢʠ ʛʨʫʧʧʳ ʋʩʪʘʥʦʚʠʪʴ 

ʢʘʢ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʚʠʜ, ʢʘʢ ʦʜʠʥ ʠʟ ʰʝʩʪʠ ʛʣʘʚʥʳʭ ʚʠʜʦʚ. ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ 

ʇʨʦʩʤʦʪʨ ʧʦʢʘʟʘʥʘ ʧʨʦʝʢʮʠʷ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʥʘ ʚʠʜʦʚʫʶ ʧʣʦʩʢʦʩʪʴ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʧʦʣʦʞʝʥʠʝ 

ʚʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʠʟʤʝʥʠʚ 
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ʛʣʫʙʠʥʫ ʠʣʠ ʠʟʤʝʥʠʚ ʚʝʢʪʦʨ ʧʦʣʦʞʝʥʠʷ ʚʠʜʘ. ʈʘʜʠʦʢʥʦʧʢʠ ʛʨʫʧʧʳ ʉʧʦʩʦʙ ʧʦʟʚʦʣʷʶʪ 

ɺʘʤ ʚʳʙʨʘʪʴ ʣʶʙʦʡ ʩʧʦʩʦʙ. ʇʦʣʝ ʚʚʦʜʘ ɻʣʫʙʠʥʘ ʩʣʫʞʠʪ ʜʣʷ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ ʛʣʫʙʠʥʳ, 

ʧʦʣʷ ʇʦʣʦʞʝʥʠʝ ʜʣʷ ʚʚʦʜʘ ʚʝʢʪʦʨʘ ʧʦʣʦʞʝʥʠʷ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʋʩʪʘʥʦʚʠʪʴ ʛʣʫʙʠʥʫ ʚʠʜʘ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʜʚʠʛʘʪʴ ʚʠʜʦʚʫʶ ʧʣʦʩʢʦʩʪʴ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʩʘʤʦʡ ʧʣʦʩʢʦʩʪʠ. ʕʪʘ ʦʧʝʨʘʮʠʷ ʫʜʦʙʥʘ, ʢʦʛʜʘ ʚʳ 

ʭʦʪʠʪʝ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʥʳʤʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ. ʈʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʚʘʤ ʟʘʜʘʚʘʪʴ 

ʛʣʫʙʠʥʫ ʧʣʦʩʢʦʩʪʠ ʊʆʃʔʂʆ ʚ ʛʣʘʚʥʳʭ ʚʠʜʘʭ, ʜʚʠʛʘʷ ʩʣʝʜ ʚʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʧʦ ʵʢʨʘʥʫ. 

ʅʘʧʨʠʤʝʨ, ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʛʣʫʙʠʥʫ ʚʠʜʘ ʩʚʝʨʭʫ ʚ ʚʠʜʝ ʩʧʝʨʝʜʠ ʠʣʠ ʚ ʚʠʜʝ ʩʣʝʚʘ. ʇʦʩʣʝ 

ʚʳʟʦʚʘ ʢʦʤʘʥʜʳ ʚ ʛʣʘʚʥʳʭ ʚʠʜʘʭ ʧʦʢʘʟʳʚʘʝʪʩʷ ʩʣʝʜ ʚʳʙʨʘʥʥʦʡ ɺʘʤʠ ʧʣʦʩʢʦʩʪʠ. 

ɻʣʫʙʠʥʘ ʟʘʜʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʚ ʚʠʜʝ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ɺʳ ʤʦʞʝʪʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʚʷʟʢʫ ʢ ʫʟʣʫ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɺʠʜ ʧʦ 3 ʫʟʣʘʤ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʚʠʜʦʚʫʶ ʧʣʦʩʢʦʩʪʴ ʪʘʢ, 

ʯʪʦʙʳ ʦʥʘ ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ 3 ʚʳʙʨʘʥʥʳʭ ʫʟʣʘ. ʇʦʩʣʝ ʚʳʟʦʚʘ ʢʦʤʘʥʜʳ ʚʳʙʝʨʠʪʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 3 ʫʟʣʘ ʚ ʣʶʙʦʤ ʚʠʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʠʜʦʚʘʷ ʧʣʦʩʢʦʩʪʠ ʧʝʨʝʜʚʠʥʝʪʩʷ ʠ 

ʧʦʚʝʨʥʝʪʩʷ ʪʘʢ, ʯʪʦ ʮʝʥʪʨ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʝʨʚʦʤ ʚʳʙʨʘʥʥʦʤ 

ʫʟʣʝ, ʘ ʦʩʠ ʙʫʜʫʪ ʠʤʝʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʎʝʥʪʨ ʧʦʚʦʨʦʪʘ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʫʩʪʘʥʦʚʢʠ ʮʝʥʪʨʘ ʚʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ. ʑʝʣʢʥʠʪʝ 

ʤʳʰʢʦʡ ʚ ʚʠʜʝ, ʯʪʦʙʳ ʧʝʨʝʜʚʠʥʫʪʴ ʧʨʦʝʢʮʠʶ ʮʝʥʪʨʘ ʚ ʥʦʚʫʶ ʪʦʯʢʫ. ʈʝʞʠʤ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʚʷʟʢʫ ʢ ʫʟʣʫ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʦʢʘʟʳʚʘʪʴ ʰʢʘʣʫ ʨʘʟʤʝʨʦʚ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʚ ʚʠʜʦʚʳʭ ʦʢʥʘʭ ʦʪʦʙʨʘʞʝʥʠʷ ʰʢʘʣʳ ʨʘʟʤʝʨʦʚ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʈʝʞʠʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʨʘʱʝʥʠʷ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʨʘʱʝʥʠʷ ʚʠʜʦʤ. ʇʝʨʚʳʡ ʱʝʣʯʦʢ ʤʳʰʠ 

ʚʢʣʶʯʘʝʪ ʚʨʘʱʝʥʠʝ, ʜʚʠʞʝʥʠʝ ʤʳʰʠ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʠ ʚʨʘʱʘʶʪ ʚʠʜ ʥʘ ʫʛʣʳ 

• ʠ — ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʪʦʨʦʡ ʱʝʣʯʦʢ ʟʘʚʝʨʰʘʝʪ ʧʦʚʦʨʦʪ. ʇʨʘʚʳʡ ʱʝʣʯʦʢ ʦʪʤʝʥʷʝʪ 
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ʧʦʚʦʨʦʪ ʠ ʚʦʟʚʨʘʱʘʝʪ ʚʠʜ ʚ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʈʝʞʠʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʨʘʱʝʥʠʷ 

ʜʦʩʪʫʧʝʥ ʧʨʠ ʘʢʪʠʚʥʦʡ ʣʶʙʦʡ ʢʦʤʘʥʜʳ ʧʨʠ ʫʜʝʨʞʠʚʘʥʠʠ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʠ Ctrl. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʀʩʧʦʣʴʟʦʚʘʪʴ ʣʦʢʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʚ ʚʠʜʦʚʦʡ 

ʧʣʦʩʢʦʩʪʠ. ʃʦʢʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ï ʜʚʫʭʤʝʨʥʳʝ ʢʦʦʨʜʠʥʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʣʦʩʢʦʩʪʴʶ 

ʚʠʜʘ. 

ʉʝʪʢʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʫʩʪʘʥʦʚʢʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʩʝʪʢʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʐʘʛ ʢʫʨʩʦʨʘ ʠ ʧʨʠʚʷʟʢʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʰʘʛ ʢʫʨʩʦʨʘ ʧʦ ʜʣʠʥʝ ʠ ʫʛʣʫ, ʘ ʪʘʢʞʝ ʟʘʜʘʚʘʪʴ ʨʘʟʤʝʨ 

ʦʙʣʘʩʪʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʟʣʘ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʘʣʠʪʨʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʮʚʝʪʘ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʨʝʜʘʢʪʦʨʘ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʦʩʥʦʚʥʳʝ ʠ ʩʦʩʪʘʚʥʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ, ʚ 

ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʧʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ 

ʪʝʢʫʱʝʛʦ ʜʦʢʫʤʝʥʪʘ. ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʥʠʞʝ. 

ʇʘʨʘʤʝʪʨʳ ʚʳʙʨʘʥʥʳʭ ʝʜʠʥʠʮ ʠʟʤʝʥʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ 

APM Structure3D ʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʩʦʟʜʘʚʘʝʤʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʄʘʩʰʪʘʙ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʚʠʜʘ. ʅʘ ʵʢʨʘʥʝ 

ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʥʠʞʝ. ʂʥʦʧʢʠ ʛʨʫʧʧʳ ʋʤʝʥʴʰʠʪʴ ʧʦʟʚʦʣʷʶʪ 

ʫʤʝʥʴʰʘʪʴ ʤʘʩʰʪʘʙ, ʢʥʦʧʢʠ ʛʨʫʧʧʳ ʋʚʝʣʠʯʠʪʴ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʤʘʩʰʪʘʙ. 

ʇʦʣʝ ʚʚʦʜʘ ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʟʥʘʯʝʥʠʝ ʤʘʩʰʪʘʙʘ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʘʨʘʤʝʪʨʳ ʧʨʠʚʷʟʢʠ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʦʜʠʥ ʠʟ ʜʚʫʭ ʨʝʞʠʤʦʚ ʧʨʠʚʷʟʢʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  
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ʋʚʝʣʠʯʠʪʴ ʦʙʣʘʩʪʴ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʫʚʝʣʠʯʝʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʚʠʜʘ ʚʦ ʚʩʝ ʦʢʥʦ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʋʩʪʘʥʦʚʢʠ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʨʝʜʘʢʪʦʨʘ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʅʘʙʦʨʳ ʩʪʘʥʜʘʨʪʥʳʭ ʚʠʜʦʚ 

ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʥʘʙʦʨ ʚʠʜʦʚ çʧʦ ʫʤʦʣʯʘʥʠʶè: ʣʠʙʦ ʉʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʚʠʜʦʚ, 

ʣʠʙʦ ʉʪʨʦʠʪʝʣʴʥʳʡ ʥʘʙʦʨ ʚʠʜʦʚ, ʣʠʙʦ ʂʣʘʩʩʠʯʝʩʢʠʡ ʥʘʙʦʨ ʚʠʜʦʚ. ʅʘʙʦʨʳ ʚʠʜʦʚ ʙʫʜʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʧʦʣʦʞʝʥʠʝʤ ɻʉʂ ʚ ʚʠʜʘʭ. 

ʇʨʦʠʟʚʦʣʴʥʳʡ ʚʠʜ 

ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʦʢʥʦ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʠʜʘ. 

ɺʠʜ ʩʣʝʚʘ 

ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʦʢʥʦ ʚʠʜʘ ʩʣʝʚʘ 

ɺʠʜ ʩʚʝʨʭʫ 

ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʦʢʥʦ ʚʠʜʘ ʩʚʝʨʭʫ 

ɺʠʜ ʩʧʝʨʝʜʠ 

ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʦʢʥʦ ʚʠʜʘ ʩʧʝʨʝʜʠ 

ʄʝʥʶ ʈʠʩʦʚʘʥʠʝ 

ʋʟʝʣ | ʇʦ ʢʦʦʨʜʠʥʘʪʘʤ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʧʨʦʩʪʘʥʦʚʢʠ ʫʟʣʦʚ. ʑʝʣʢʥʠʪʝ ʤʳʰʢʦʡ ʚ ʥʫʞʥʦʤ 

ʤʝʩʪʝ ʚ ʣʶʙʦʤ ʠʟ ʚʠʜʦʚ ʜʣʷ ʧʨʦʩʪʘʥʦʚʢʠ ʫʟʣʘ. ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ 

ʧʨʦʩʪʘʚʣʝʥʥʦʛʦ ʫʟʣʘ ʥʘʞʘʪʠʝ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ʅʘʞʘʪʠʝ ʢʣʘʚʠʰ Space/Enter ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʨʫʯʥʦʛʦ ʚʚʦʜʘ 

ʢʦʦʨʜʠʥʘʪ ʩʦʟʜʘʚʘʝʤʦʛʦ ʫʟʣʘ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʋʟʝʣ | ʅʘ ʩʪʝʨʞʥʝ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʧʨʦʩʪʘʥʦʚʢʠ ʫʟʣʦʚ ʥʘ ʩʪʝʨʞʥʝ ʠʣʠ ʥʘ ʣʠʥʠʠ 

ʧʨʦʜʦʣʞʝʥʠʷ ʩʪʝʨʞʥʷ. ʇʝʨʚʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʚʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʩʪʝʨʞʝʥʴ, ʟʘʪʝʤ 

ʤʳʰʴʶ ʜʚʠʛʘʡʪʝ ʧʦʷʚʠʚʰʠʡʩʷ ʫʟʝʣ, ʚʪʦʨʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʟʘʬʠʢʩʠʨʫʡʪʝ ʧʦʣʦʞʝʥʠʝ 

ʫʟʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʧʦʜʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʣʦʞʝʥʠʝ ʫʟʣʘ ʥʘ ʩʪʝʨʞʥʝ. ʇʦʣʦʞʝʥʠʝ ʫʟʣʘ ʟʘʜʘʝʪʩʷ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ: ʢʦʦʨʜʠʥʘʪʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʜʥʦʛʦ ʠʟ ʢʦʥʮʦʚ ʩʪʝʨʞʥʷ ʠʣʠ ʦʪʥʦʰʝʥʠʝʤ 
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ʧʦʣʥʦʡ ʜʣʠʥʳ ʩʪʝʨʞʥʷ ʢ ʜʣʠʥʝ ʯʘʩʪʠ ʩʪʝʨʞʥʷ. ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʛʨʫʧʧʳ ʂʦʦʨʜʠʥʘʪʘ ʋʟʣʘ 

ʧʦʟʚʦʣʷʶʪ ʚʳʙʠʨʘʪʴ ʦʜʠʥ ʠʟ ʵʪʠʭ ʩʧʦʩʦʙʦʚ. 

ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʛʨʫʧʧʳ ʆʪʩʯʝʪ ʢʦʦʨʜʠʥʘʪʳ ʦʪ ʧʦʟʚʦʣʷʶʪ ʚʳʙʠʨʘʪʴ ʦʜʠʥ ʠʟ ʜʚʫʭ 

ʫʟʣʦʚ ʩʪʝʨʞʥʷ ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ. ʇʨʠ ʩʧʦʩʦʙʝ ʟʘʜʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʫʟʣʘ 

ʘʙʩʦʣʶʪʥʦʡ ʢʦʦʨʜʠʥʘʪʦʡ, ʵʪʘ ʢʦʦʨʜʠʥʘʪʘ ʙʫʜʝʪ ʦʪʩʯʠʪʳʚʘʪʴʩʷ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʫʟʣʘ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʳ ʚ ʢʘʯʝʩʪʚʝ ʯʘʩʪʠ ʩʪʝʨʞʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘ 

ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʠʪ ʚʳʜʝʣʝʥʥʳʡ ʫʟʝʣ. ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʝʥʥʳʡ ʫʟʝʣ 

ʚʳʜʝʣʷʝʪʩʷ ʚʦ ʚʩʝʭ ʚʠʜʘʭ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʋʟʝʣ | ʃʦʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʂʦʤʘʥʜʘ ʧʝʨʝʚʦʜʠʪ ʨʝʜʘʢʪʦʨ ʚ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʜʣʷ 

ʚʳʜʝʣʝʥʥʳʭ ʫʟʣʦʚ. ɺ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʫʟʣʘ ʟʘʜʘʶʪʩʷ ʟʘʢʨʝʧʣʝʥʠʷ, ʫʧʨʫʛʠʝ ʦʧʦʨʳ, 

ʦʩʘʜʢʘ ʚ ʦʧʦʨʘʭ (ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ). ʏʪʦʙʳ 

ʟʘʜʘʪʴ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʘʭ, ɺʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚ ʵʪʦʤ ʨʝʞʠʤʝ 

ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʳʡ ʫʟʝʣ ʠʣʠ ʦʜʠʥ ʠʟ ʚʳʜʝʣʝʥʥʳʭ, ʥʘʞʘʚ ʥʘ ʥʝʤ ʤʳʰʢʦʡ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʜʠʘʣʦʛʘ ʟʘʜʘʥʠʷ ʦʨʠʝʥʪʘʮʠʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʃʦʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʪ ʫʟʣʘ ʟʘʜʘʝʪʩʷ ʪʨʝʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʧʦʚʦʨʦʪʘʤʠ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ, ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʛʣʦʙʘʣʴʥʦʡ, ʚʦʢʨʫʛ ʦʩʝʡ Z, Yô, Xôô. ʆʙʦʟʥʘʯʝʥʠʷ Yô ʠ Xôô 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʤʝʩʪʦ Y ʠ X, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʦʩʣʝ ʧʦʚʦʨʦʪʘ ʦʩʠ Z ʦʩʠ Y ʠ X 

ʠʟʤʝʥʷʶʪ ʩʚʦʸ ʧʦʣʦʞʝʥʠʝ. 

ʂʥʦʧʢʘ ʋʢʘʟʘʪʴ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʫʛʣʳ ʚʳʙʦʨʦʤ ʪʦʯʝʢ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʧʨʦʭʦʜʠʪʴ ʦʩʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʅʘʯʘʣʦ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 

ʚʳʙʨʘʥʥʦʤ ʫʟʣʝ, ʧʝʨʚʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʚʳʙʠʨʘʝʪʩʷ ʫʟʝʣ ʠʣʠ ʪʦʯʢʘ ʚ ʪʨʸʭʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʦʩʴ X. ɺʪʦʨʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʚʳʙʠʨʘʝʪʩʷ 

ʪʦʯʢʘ ʣʝʞʘʱʘʷ ʚ ʧʣʦʩʢʦʩʪʠ XY, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ Y. ʅʘʧʨʘʚʣʝʥʠʝ ʦʩʠ Z 

ʚʳʙʠʨʘʝʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʘʚʦʡ ʪʨʦʡʢʠ ʚʝʢʪʦʨʦʚ. 

ʂʥʦʧʢʘ ʆʨʠʝʥʪʠʨʦʚʘʪʴ ʧʦ ʩʪʝʨʞʥʶ ʧʦʟʚʦʣʷʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʃʉʂ ʫʟʣʘ ʧʦ ʃʉʂ 

ʩʪʝʨʞʥʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʚʳʙʨʘʥ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʋʟʝʣ | ʄʘʩʩʘ 

ʂʦʤʘʥʜʘ ʧʝʨʝʚʦʜʠʪ ʨʝʜʘʢʪʦʨ ʚ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʩʦʩʨʝʜʦʪʦʯʥʥʦʡ ʤʘʩʩʳ ʚ ʫʟʣʘʭ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ.  

ʏʪʦʙʳ ʟʘʜʘʪʴ ʤʘʩʩʫ ʚ ʦʜʥʦʤ ʫʟʣʝ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʘʭ, ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚ ʵʪʦʤ 

ʨʝʞʠʤʝ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʳʡ ʫʟʝʣ ʠʣʠ ʦʜʠʥ ʠʟ ʚʳʜʝʣʝʥʥʳʭ, ʥʘʞʘʚ ʥʘ ʥʝʤ ʤʳʰʢʦʡ, ʧʦʩʣʝ 
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ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʜʠʘʣʦʛʘ ʚʚʦʜʘ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʤʘʩʩʳ. ɿʥʘʯʝʥʠʝ ʤʘʩʩʳ ʟʘʜʘʝʪʩʷ ʚ 

ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʫʟʣʘ. 

ɺ ʧʦʣʷʭ ʚʚʦʜʘ ʟʘʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʤʘʩʩ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ɽʩʣʠ ʚʢʣʶʯʝʥ ʬʣʘʛ ɼʦʙʘʚʠʪʴ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ, ʪʦ ʚʚʦʜʠʤʳʝ ʤʘʩʩʳ ʙʫʜʫʪ 

ʜʦʙʘʚʣʝʥʳ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʫʟʣʝ. ɽʩʣʠ ʚʢʣʶʯʝʥ ʬʣʘʛ ɿʘʤʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ, ʪʦ 

ʚʩʝ ʨʘʥʝʝ ʚʚʝʜʝʥʥʳʝ ʤʘʩʩʳ ʙʫʜʫʪ ʫʜʘʣʝʥʳ. 

ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʤʘʩʩʳ ʚ ʚʳʜʝʣʝʥʥʳʭ ʫʟʣʘʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʋʜʘʣʠʪʴ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʉʪʝʨʞʝʥʴ | ʉʦʟʜʘʪʴ ʩʪʝʨʞʝʥʴ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʨʠʩʦʚʘʥʠʷ ʩʪʝʨʞʥʝʡ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴʩʷ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʟʣʳ ʠʣʠ ʩʦʟʜʘʚʘʪʴʩʷ ʥʦʚʳʝ. ʇʝʨʚʳʤ ʱʝʣʯʢʦʤ ʟʘʜʘʝʪʩʷ ʧʝʨʚʳʡ ʫʟʝʣ, 

ʚʪʦʨʳʤ ï ʚʪʦʨʦʡ. ɽʩʣʠ ʚr  ʫʞʝ ʚʳʙʨʘʣʠ ʠʣʠ ʩʦʟʜʘʣʠ ʧʝʨʚʳʡ ʫʟʝʣ, ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ 

ʢʥʦʧʢʠ ʤʳʰʠ ʚr  ʤʦʞʝʪʝ ʦʪʤʝʥʠʪʴ ʢʦʤʘʥʜʫ. ʂʦʤʘʥʜʘ ʠʩʧʦʣʴʟʫʝʪ ʨʝʞʠʤ ʧʨʠʚʷʟʢʠ, ʢʦʛʜʘ 

ʩʦʝʜʠʥʷʝʪ ʫʞʝ ʩʦʟʜʘʥʥʳʝ ʫʟʣʳ. ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʫʟʝʣ, ʘ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʫʟʣʳ ʣʝʞʘʪ ʚ ʨʘʟʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʥʦ ʩʦʚʧʘʜʘʶʪ ʚ 

ʚʠʜʝ, ʚʘʤ ʩʣʝʜʫʝʪ ʦʪʢʣʶʯʘʪʴ ʨʝʞʠʤ ʧʨʠʚʷʟʢʠ. 

ʂʦʦʨʜʠʥʘʪʳ ʠʣʠ ʥʦʤʝʨ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚʨʫʯʥʫʶ, ʥʘʞʘʚ ʢʣʘʚʠʰʫ Space ʠʣʠ Enter. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʚʦʛʦ ʫʟʣʘ, ʥʘʞʘʚ ʢʣʘʚʠʰʫ Space ʠʣʠ Enter ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ 

ʩʪʝʨʞʝʥʴ ʧʦ ʜʣʠʥʝ ʠ ʫʛʣʫ. ʅʘʧʨʘʚʣʝʥʠʝ ʩʪʝʨʞʥʷ ʤʦʞʝʪ ʦʪʩʯʠʪʳʚʘʪʴʩʷ ʦʪ ʛʦʨʠʟʦʥʪʘʣʠ 

ʠʣʠ ʦʪ ʜʨʫʛʦʛʦ ʩʪʝʨʞʥʷ. ɽʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣ ʚʳʙʠʨʘʥ ʩʪʝʨʞʝʥʴ, ʪʦ ʦʪʩʯʝʪ ʫʛʣʘ 

ʚʝʜʝʪʩʷ ʦʪ ʵʪʦʛʦ ʩʪʝʨʞʥʷ. ʂʥʦʧʢʘ ʇʨʠʤʝʥʠʪʴ ʬʠʢʩʠʨʫʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʝʨʞʥʷ, ʧʦʩʣʝ 

ʯʝʛʦ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʪʦʣʴʢʦ ʜʣʠʥʫ ʩʪʝʨʞʥʷ. ʂʥʦʧʢʘ ʉʦʟʜʘʪʴ ʩʦʟʜʘʝʪ ʩʪʝʨʞʝʥʴ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʉʪʝʨʞʝʥʴ | ʈʘʟʙʠʪʴ ʩʪʝʨʞʝʥʴ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʨʘʟʙʠʚʢʠ ʩʪʝʨʞʥʷ ʥʘ ʨʘʚʥʳʝ ʧʦ ʜʣʠʥʝ ʵʣʝʤʝʥʪʳ. ɽʩʣʠ 

ʩʪʝʨʞʥʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʟʘʨʘʥʝʝ, ʪʦ ʧʦʩʣʝ ʚʳʟʦʚʘ ʢʦʤʘʥʜʳ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʯʠʩʣʦ ʩʪʝʨʞʥʝʡ ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ. 

ɽʩʣʠ ʩʪʝʨʞʥʠ ʟʘʨʘʥʝʝ ʚʳʜʝʣʝʥʳ ʥʝ ʙʳʣʠ, ʪʦ ʧʦʩʣʝ ʚʳʟʦʚʘ ʢʦʤʘʥʜʳ ʜʦʩʪʫʧʝʥ 

ʨʝʞʠʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ. ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩ 

ʢʣʘʚʠʘʪʫʨʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʞʘʪʠʝʤ ʥʘ çɺʚʦʜè (Enter) ʠʣʠ çʇʨʦʙʝʣè (Space). ʅʘʞʘʪʠʝ 

ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʥʠʪʴ ʧʨʝʜʳʜʫʱʝʝ ʜʝʡʩʪʚʠʝ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ 

ʦʧʝʨʘʮʠʠ. 
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ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʨʘʟʙʠʝʥʠʷ ʧʦ ʯʠʩʣʫ ʩʪʝʨʞʥʝʡ ʢʘʞʜʳʡ, ʠʟ ʚʳʜʝʣʝʥʥʳʭ 

ʩʪʝʨʞʥʝʡ, ʙʫʜʝʪ ʨʘʟʙʠʪ ʥʘ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ. 

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʨʘʟʙʠʝʥʠʷ ʧʦ ʜʣʠʥʝ ʢʘʞʜʳʡ ʩʪʝʨʞʝʥʴ ʙʫʜʝʪ ʨʘʟʙʠʪ ʥʘ 

ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʥʝ ʧʨʝʚʳʰʘʣʘ ʟʘʜʘʥʥʫʶ. 

ʇʨʠʤʝʨ: ɺʳʜʝʣʝʥʳ 2 ʩʪʝʨʞʥʷ ʜʣʠʥʦʡ 150 ʤʤ ʠ 850 ʤʤ. ʇʨʠ ʟʘʜʘʥʠʠ ʜʣʠʥʳ 

ʨʘʟʙʠʝʥʠʷ 100, 1-ʡ ʩʪʝʨʞʝʥʴ ʙʫʜʝʪ ʨʘʟʙʠʪ ʥʘ ʧʦʧʦʣʘʤ, ʘ 2-ʡ ï ʥʘ 9 ʯʘʩʪʝʡ. 

ʇʦʤʝʱʘʪʴ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʚ ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʚ ʢʘʢʦʡ ʩʣʦʡ ʙʫʜʫʪ ʧʦʤʝʱʝʥʳ 

ʧʦʣʫʯʝʥʥʳʝ ʩʪʝʨʞʥʠ. 

ʂʦʧʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʠ ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʢʦʧʠʨʦʚʘʥʳ ʥʘ ʩʪʝʨʞʥʠ, ʩʦʟʜʘʥʥʳʝ ʧʦʩʣʝ ʨʘʟʙʠʝʥʠʷ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʉʪʝʨʞʝʥʴ | ʆʙʦʡʤʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʫʩʠʣʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʪʝʨʞʥʝʚʦʡ ʵʣʝʤʝʥʪ ʦʙʦʡʤʦʡ 

ʟʘʜʘʥʥʦʡ ʪʦʣʱʠʥʳ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʩʪʝʨʞʥʝʚʳʝ ʵʣʝʤʝʥʪʳ ʩ ʟʘʜʘʥʥʳʤʠ ʩʝʯʝʥʠʷʤʠ, ʧʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʉʝʯʝʥʠʷ, ʛʜʝ ʚʳʙʠʨʘʝʪʩʷ ʩʝʯʝʥʠʝ ʦʙʦʡʤʳ. 

ʕʣʝʤʝʥʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ | ʋʯʘʩʪʦʢ ʪʨʫʙʳ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʫʯʘʩʪʦʢ ʪʨʫʙʳ ʩ ʧʦʧʝʨʝʯʥʳʤ 

ʩʝʯʝʥʠʝʤ ʧʦ ʪʠʧʫ çʢʦʣʴʮʝʚʦʝè. ʇʨʷʤʦʣʠʥʝʡʥʳʡ ʫʯʘʩʪʦʢ ʪʨʫʙʳ ʩʦʟʜʘʝʪʩʷ ʧʦ ʠʤʝʶʱʠʤʩʷ 

ʫʟʣʘʤ. 

ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʝ ʩʪʝʨʞʥʠ ʩʜʝʣʘʪʴ ʫʯʘʩʪʢʘʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. ɼʣʷ 

ʵʪʦʛʦ ʠʤ ʥʫʞʥʦ ʙʫʜʝʪ ʟʘʜʘʪʴ ʵʪʠʤ ʩʪʝʨʞʥʷʤ ʩʚʦʡʩʪʚʘ çʋʯʘʩʪʦʢ ʪʨʫʙʳè. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʕʣʝʤʝʥʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ | ʊʨʦʡʥʠʢ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʫʯʘʩʪʦʢ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʚ 

ʧʨʦʠʟʚʦʣʴʥʦʤ ʤʝʩʪʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʨʠʨʠʩʦʚʘʪʴ ʦʪʚʦʜ, ʦʪʭʦʜʷʱʠʡ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ. 

ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʝ ʩʪʝʨʞʥʠ ʩʜʝʣʘʪʴ ʫʯʘʩʪʢʘʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. ɼʣʷ 

ʵʪʦʛʦ ʠʤ ʥʫʞʥʦ ʙʫʜʝʪ ʟʘʜʘʪʴ ʵʪʠʤ ʩʪʝʨʞʥʷʤ ʩʚʦʡʩʪʚʘ çʋʯʘʩʪʦʢ ʪʨʫʙʳè. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʕʣʝʤʝʥʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ | ʆʪʚʦʜ ʧʦ ʪʨʝʤ ʪʦʯʢʘʤ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʦʪʚʦʜ (ʠʟʦʛʥʫʪʫʶ ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʘʜʠʫʩʦʤ ʯʘʩʪʴ 

ʪʨʫʙʦʧʨʦʚʦʜʘ) ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. ʆʪʚʦʜ ʧʦ 

ʪʨʝʤ ʪʦʯʢʘʤ ʩʦʟʜʘʝʪʩʷ ʪʘʢʞʝ, ʢʘʢ ʩʦʟʜʘʝʪʩʷ ʜʫʛʘ: 
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¶ ʩʥʘʯʘʣʘ ʟʘʜʘʝʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʪʦʯʢʘ ʜʫʛʠ; 

¶ ʟʘʪʝʤ ʫʟʝʣ ʧʝʨʚʦʛʦ ʩʦʝʜʠʥʷʝʤʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ; 

¶ ʫʟʝʣ ʚʪʦʨʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʦʪʚʦʜ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʤʝʞʜʫ ʪʝʤʠ ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, ʛʜʝ ʚ ʤʝʩʪʘʭ ʩʦʝʜʠʥʝʥʠʷ ʩ ʦʪʚʦʜʦʤ ʪʨʫʙʦʧʨʦʚʦʜʳ ʙʫʜʫʪ ʢʘʩʘʪʝʣʴʥʳʤʠ ʢ 

ʜʫʛʝ ʦʪʚʦʜʘ. ʇʦʵʪʦʤʫ ʮʝʥʪʨ ʦʪʚʦʜʘ ʜʦʣʞʝʥ ʚʳʙʠʨʘʪʴʩʷ ʠʩʭʦʜʷ ʠʟ ʵʪʠʭ ʩʦʦʙʨʘʞʝʥʠʡ. ɺʦ 

ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʙʱʝʥʠʝ, ʯʪʦ ʩʦʝʜʠʥʠʪʴ ʚʳʙʨʘʥʥʳʝ ʫʯʘʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʦʪʚʦʜʘ ï ʥʝʚʦʟʤʦʞʥʦ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʕʣʝʤʝʥʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ | ʆʪʚʦʜ ʧʦ ʢʦʥʮʘʤ ʜʚʫʭ ʩʪʝʨʞʥʝʡ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʦʪʚʦʜ (ʠʟʦʛʥʫʪʫʶ ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʘʜʠʫʩʦʤ ʯʘʩʪʴ 

ʪʨʫʙʦʧʨʦʚʦʜʘ) ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. ɼʘʥʥʦʡ 

ʢʦʤʘʥʜʦʡ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴʩʷ ʪʦʣʴʢʦ ʫʟʣʳ ʪʝʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʪʩʪʦʷʪ ʥʘ ʨʘʚʥʳʝ 

ʯʘʩʪʠ ʦʪ ʪʦʯʢʠ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʱʸʣʢʥʫʪʴ ʃʂʄ ʥʘ ʧʝʨʚʦʤ ʩʦʝʜʠʥʷʝʤʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʚʙʣʠʟʠ ʪʦʛʦ ʢʦʥʮʘ, 

ʢ ʢʦʪʦʨʦʤʫ ʜʦʣʞʝʥ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʦʪʚʦʜ; 

¶ ʱʸʣʢʥʫʪʴ ʃʂʄ ʥʘ ʚʪʦʨʦʤ ʩʦʝʜʠʥʷʝʤʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʚʙʣʠʟʠ ʪʦʛʦ ʢʦʥʮʘ, 

ʩ ʢʦʪʦʨʳʤ ʜʦʣʞʝʥ ʩʦʝʜʠʥʠʪʴʩʷ ʧʨʠʩʦʝʜʠʥʷʝʤʳʡ ʦʪʚʦʜ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʕʣʝʤʝʥʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ | ʆʪʚʦʜ ʧʦ ʜʚʫʤ ʩʪʝʨʞʥʷʤ ʠ ʨʘʜʠʫʩʫ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʦʪʚʦʜ (ʠʟʦʛʥʫʪʫʶ ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʘʜʠʫʩʦʤ ʯʘʩʪʴ 

ʪʨʫʙʦʧʨʦʚʦʜʘ) ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. ɼʘʥʥʘʷ 

ʢʦʤʘʥʜʘ ʩʦʟʜʘʝʪ ʦʪʚʦʜ ʜʚʫʭ ʪʨʫʙ (ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʠʣʠ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ) ʧʦ ʪʠʧʫ 

ʩʦʟʜʘʥʠʷ ʩʢʨʫʛʣʝʥʠʷ ʤʝʞʜʫ ʦʪʨʝʟʢʘʤʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ çʣʠʰʥʠʝè ʯʘʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ï 

ʠʩʯʝʟʥʫʪ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʱʸʣʢʥʫʪʴ ʧʦʦʯʝʨʝʜʥʦ ʃʂʄ ʥʘ ʧʝʨʚʦʤ, ʘ ʟʘʪʝʤ ʥʘ ʚʪʦʨʦʤ ʩʦʝʜʠʥʷʝʤʦʤ 

ʪʨʫʙʦʧʨʦʚʦʜʝ; 

¶ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ çʈʘʜʠʫʩ ʦʪʚʦʜʘè ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʝ ʨʘʜʠʫʩʘ, 

ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʩʦʟʜʘʥ ʦʪʚʦʜ ʤʝʞʜʫ ʩʪʝʨʞʥʷʤʠ. 
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ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʚʝʜʝʥʦ ʟʥʘʯʝʥʠʝ ʨʘʜʠʫʩʘ, ʪʨʝʙʫʶʱʝʝ ʫʜʣʠʥʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʜʣʷ ʠʭ ʩʢʨʫʛʣʝʥʠʷ ʩ ʟʘʜʘʥʥʳʤ ʨʘʜʠʫʩʦʤ ï ʩʦʝʜʠʥʷʝʤʳʝ ʧʨʷʤʦʣʠʥʝʡʥʳʝ ʯʘʩʪʠ ʪʨʫʙ ʙʫʜʫʪ 

ʫʜʣʠʥʝʥʳ ʠ ʩʦʝʜʠʥʝʥʳ ʦʪʚʦʜʦʤ ʩ ʟʘʜʘʥʥʳʤ ʨʘʜʠʫʩʦʤ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʕʣʝʤʝʥʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ | ʊʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʤʘʩʩʫ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʨʤʘʪʫʨʳ ʜʣʷ ʫʯʝʪʘ ʝʝ ʤʘʩʩʦʚʦ-

ʠʥʝʨʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʨʘʩʯʝʪʝ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʫʟʣʘ 

ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. ɺ ʛʨʫʧʧʝ ʇʘʨʘʤʝʪʨʳ ʟʘʜʘʶʪʩʷ ʤʘʩʩʳ 

ʘʨʤʘʪʫʨʳ ʠ ʧʨʠʚʦʜʘ. ɺ ʛʨʫʧʧʝ ʉʤʝʱʝʥʠʝ ʧʨʠʚʦʜʘ ʟʘʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʧʨʠʚʦʜʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʨʤʘʪʫʨʳ ʚ ɻʉʂ. ɺ ʛʨʫʧʧʝ ʆʪʨʠʩʦʚʢʘ ʟʘʜʘʝʪʩʷ ʜʠʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʤʦʛʦ 

ʵʣʝʤʝʥʪʘ ʧʨʠ ʦʙʲʝʤʥʦʡ ʦʪʨʠʩʦʚʢʝ ʩʪʝʨʞʥʝʡ. 

ʇʣʘʩʪʠʥʘ | ʏʝʪʳʨʝʭʫʛʦʣʴʥʘʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʩʦʟʜʘʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʧʣʘʩʪʠʥ. ʇʣʘʩʪʠʥʘ 

ʟʘʜʘʝʪʩʷ ʯʝʪʳʨʴʤʷ ʫʟʣʘʤʠ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴʩʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʟʣʳ 

ʠʣʠ ʩʦʟʜʘʚʘʪʴʩʷ ʥʦʚʳʝ. ʇʝʨʚʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʟʘʜʘʝʪʩʷ ʧʝʨʚʳʡ ʫʟʝʣ, ʚʪʦʨʳʤ ʚʪʦʨʦʡ ʠ 

ʪʘʢ ʜʘʣʝʝ. ɽʩʣʠ ɺʳ ʫʞʝ ʚʳʙʨʘʣʠ ʠʣʠ ʩʦʟʜʘʣʠ ʧʝʨʚʳʡ ʫʟʝʣ, ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ 

ʤʳʰʠ ɺʳ ʤʦʞʝʪʝ ʦʪʤʝʥʠʪʴ ʢʦʤʘʥʜʫ. ʂʦʤʘʥʜʘ ʠʩʧʦʣʴʟʫʝʪ ʨʝʞʠʤ ʧʨʠʚʷʟʢʠ, ʢʦʛʜʘ 

ʚʳʙʠʨʘʝʪ ʫʞʝ ʩʦʟʜʘʥʥʳʝ ʫʟʣʳ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʣʘʩʪʠʥʘ | ʏʝʪʳʨʝʭʫʛʦʣʴʥʘʷ ʧʨʦʠʟʚʦʣʴʥʘʷ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʯʝʪʳʨʝʭʫʛʦʣʴʥʳʭ 

ʧʣʘʩʪʠʥ. ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʘʥʘʣʦʛʠʯʥʘ ʧʨʝʜʳʜʫʱʝʡ, ʦʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʩʦʟʜʘʚʘʝʤʘʷ ʧʣʘʩʪʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʳʤ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʦʤ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʣʘʩʪʠʥʘ | ʇʨʦʠʟʚʦʣʴʥʘʷ ʩ ʨʘʟʙʠʝʥʠʝʤ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʩʦʟʜʘʥʠʷ ʛʨʫʧʧʳ ʧʣʘʩʪʠʥ. ɼʘʥʥʳʡ ʨʝʞʠʤ 

ʧʦʟʚʦʣʷʝʪ ɺʘʤ ʨʘʟʙʠʪʴ ʩʣʦʞʥʳʡ ʢʦʥʪʫʨ ʥʘ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ï ʧʣʘʩʪʠʥʳ. ʂʘʞʜʳʡ 

ʱʝʣʯʦʢ ʤʳʰʠ ʜʦʙʘʚʣʷʝʪ ʦʜʠʥ ʫʟʝʣ ʚ ʢʦʥʪʫʨ, ʜʣʷ ʟʘʤʳʢʘʥʠʷ ʢʦʥʪʫʨʘ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʧʝʨʚʳʡ ʫʟʝʣ ʢʦʥʪʫʨʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʥʦ ʫʢʘʟʳʚʘʪʴ ʦʜʠʥʦʯʥʳʝ ʫʟʣʳ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢʦʥʪʫʨʫ. ɼʚʘ ʱʝʣʯʢʘ ʥʘ ʦʜʥʦʤ ʫʟʣʝ ʟʘʜʘʶʪ ʦʜʠʥʦʯʥʳʡ ʫʟʝʣ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʚʢʣʶʯʝʥ ʚ ʩʝʪʢʫ ʨʘʟʙʠʝʥʠʷ. ʅʘʞʘʪʠʝ ʢʣʘʚʠʰʠ ɺʚʦʜ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʙʠʝʥʠʷ. 
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ʈʘʟʙʠʚʘʪʴ ʥʘ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʠ ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʘʟʙʠʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ 

ʪʨʝʫʛʦʣʴʥʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʪ.ʢ. ʥʝ ʣʶʙʦʡ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ 

ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʠ. 

ʉʦʟʜʘʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʦʯʢʠ ʥʘ ʛʨʘʥʠʮʝ ï ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʨʘʟʙʠʝʥʠʶ ʪʝ ʦʪʨʝʟʢʠ, ʜʣʠʥʳ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʶʪ ʫʢʘʟʘʥʥʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ 

ʩʪʦʨʦʥʳ. ʈʘʟʙʠʝʥʠʝ ʦʪʨʝʟʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʨʘʚʥʳʝ ʯʘʩʪʠ. 

ʆʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʟʙʠʝʥʠʝ ï ʩʥʷʪʠʝ ʬʣʘʛʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʙʠʝʥʠʶ ʥʘ 

ʧʣʘʩʪʠʥʳ, ʫʛʣʳ ʢʦʪʦʨʳʭ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʪʨʝʙʫʝʤʦʛʦ ʜʠʘʧʘʟʦʥʘ 30Üï150Ü. 

ʉʦʟʜʘʚʘʪʴ ʧʣʠʪʫ ï ʜʘʥʥʘʷ ʦʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʦʙʲʝʢʪ ʧʣʠʪʘ. ʆʙʲʝʢʪ ʧʣʠʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤʠ ʞʝ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʠ ʧʣʘʩʪʠʥʘ (ʪʦʣʱʠʥʘ, ʤʘʪʝʨʠʘʣ), ʪʦʣʴʢʦ 

ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʨʘʟʙʠʝʥʠʷ ʦʙʲʝʢʪʘ ʇʣʠʪʘ ʥʘ ʢʦʥʝʯʥʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʇʣʠʪʫ, ʟʘʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ ʩʪʦʨʦʥʳ (ʢʦʤʘʥʜʘ ʈʠʩʦʚʘʥʠʝ / 

ʇʣʠʪʘ / ʇʘʨʘʤʝʪʨʳ ʨʘʟʙʠʝʥʠʷ) ʘ ʟʘʪʝʤ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ ʈʠʩʦʚʘʥʠʝ / ʇʣʠʪʘ / ʈʘʩʯʣʝʥʠʪʴ 

ʧʣʠʪʫ. ʇʨʠ ʵʪʦʤ ʚʦ ʚʩʝʭ ʫʟʣʘʭ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʠ ʚʥʫʪʨʠ ʢʦʥʪʫʨʘ ʧʣʠʪʳ 

ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʚʥʫʪʨʝʥʥʠʝ ʫʟʣʳ. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʂʕ ʩʝʪʢʠ ʧʣʠʪʳ ʥʝʦʙʭʦʜʠʤʦ 

ʚʢʣʶʯʠʪʴ ʥʘ ʧʘʥʝʣʠ ʌʠʣʴʪʨʳ ʚʠʜʘ / ʈʘʟʙʠʝʥʠʝ ʦʙʲʝʢʪʘ çʧʣʠʪʘè. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʣʘʩʪʠʥʘ | ʊʨʝʫʛʦʣʴʥʘʷ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʩʦʟʜʘʥʠʷ ʪʨʝʫʛʦʣʴʥʳʭ ʧʣʘʩʪʠʥ. ʇʣʘʩʪʠʥʘ ʟʘʜʘʝʪʩʷ 

ʪʨʝʤʷ ʫʟʣʘʤʠ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴʩʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʟʣʳ ʠʣʠ 

ʩʦʟʜʘʚʘʪʴʩʷ ʥʦʚʳʝ. ʇʝʨʚʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʟʘʜʘʝʪʩʷ ʧʝʨʚʳʡ ʫʟʝʣ, ʚʪʦʨʳʤ ʚʪʦʨʦʡ ʠ ʪʘʢ 

ʜʘʣʝʝ. ɽʩʣʠ ɺʳ ʫʞʝ ʚʳʙʨʘʣʠ ʠʣʠ ʩʦʟʜʘʣʠ ʧʝʨʚʳʡ ʫʟʝʣ, ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ 

ɺʳ ʤʦʞʝʪʝ ʦʪʤʝʥʠʪʴ ʢʦʤʘʥʜʫ. ʂʦʤʘʥʜʘ ʠʩʧʦʣʴʟʫʝʪ ʨʝʞʠʤ ʧʨʠʚʷʟʢʠ ʢʦʛʜʘ ʚʳʙʠʨʘʝʪ ʫʞʝ 

ʩʦʟʜʘʥʥʳʝ ʫʟʣʳ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʣʘʩʪʠʥʘ | ʉʬʝʨʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʬʝʨʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʨʘʟʙʠʝʥʠʝʤ ʝʝ ʥʘ ʵʣʝʤʝʥʪʳ. 

ʑʝʣʯʢʦʤ ʃʂʄ ʥʘ ʦʜʥʦʤ ʠʟ ʚʳʙʨʘʥʥʳʭ ʚʠʜʦʚ ʟʘʜʘʸʪʩʷ ʮʝʥʪʨ ʩʦʟʜʘʚʘʝʤʦʡ ʩʬʝʨʳ, 

ʘ ʚʪʦʨʦʡ ʱʝʣʯʦʢ ʃʂʄ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ ʚʠʜʘ ï ʟʘʜʘʝʪ ʨʘʜʠʫʩ ʩʦʟʜʘʚʘʝʤʦʡ ʩʬʝʨʳ, ʢʘʢ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʟʘʜʘʥʥʳʤʠ ʪʦʯʢʘʤʠ.  

ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʦʟʜʘʥʠʝ ʩʬʝʨʳ ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʫʪʦʯʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʦʟʜʘʚʘʝʤʦʡ ʩʬʝʨʳ ʠ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʨʘʟʙʠʝʥʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ, 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʨʘʟʙʠʝʥʠʷ ʨʘʚʝʥ 0.1 ʨʘʜʠʫʩʘ ʩʬʝʨʳ. 
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ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  /  /  

ʇʣʘʩʪʠʥʘ | ʎʠʣʠʥʜʨ ʠʟ ʪʨʝʫʛʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʩ ʪʦʨʮʘʤʠ ʠʣʠ ʙʝʟ ʥʠʭ) 

ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʨʘʟʙʠʝʥʠʝʤ ʝʝ ʥʘ ʵʣʝʤʝʥʪʳ. 

ʑʝʣʯʢʦʤ ʃʂʄ ʥʘ ʦʜʥʦʤ ʠʟ ʚʳʙʨʘʥʥʳʭ ʚʠʜʦʚ ʟʘʜʘʸʪʩʷ ʮʝʥʪʨ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʘʥʠʡ 

ʩʦʟʜʘʚʘʝʤʦʛʦ ʮʠʣʠʥʜʨʘ, ʚʪʦʨʦʡ ʱʝʣʯʦʢ ʃʂʄ ï ʟʘʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ ʮʠʣʠʥʜʨʘ ʚ ɻʉʂ, 

ʪʨʝʪʠʡ ʱʝʣʯʦʢ ʃʂʄ ï ʦʧʨʝʜʝʣʷʝʪ ʪʦʯʢʫ, ʣʝʞʘʱʫʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʣʠʥʜʨʘ, ʪ.ʝ. ʝʛʦ 

ʨʘʜʠʫʩ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʦʟʜʘʥʠʝ ʮʠʣʠʥʜʨʘ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʫʪʦʯʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʦʟʜʘʚʘʝʤʦʛʦ ʮʠʣʠʥʜʨʘ (ʨʘʜʠʫʩ, ʮʝʥʪʨ ʦʩʥʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ 

ʮʠʣʠʥʜʨʘ) ʠ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʨʘʟʙʠʝʥʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ 

ʨʘʟʙʠʝʥʠʷ ʨʘʚʝʥ 0.1 ʨʘʜʠʫʩʘ ʮʠʣʠʥʜʨʘ.  

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  /  

ʇʣʘʩʪʠʥʘ | ʊʦʨ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʪʦʨʦʠʜʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʨʘʟʙʠʝʥʠʝʤ ʝʝ ʥʘ ʵʣʝʤʝʥʪʳ. 

ʑʝʣʯʢʦʤ ʃʂʄ ʥʘ ʦʜʥʦʤ ʠʟ ʚʳʙʨʘʥʥʳʭ ʚʠʜʦʚ ʟʘʜʘʸʪʩʷ ʮʝʥʪʨ ʪʦʨʘ, ʚʪʦʨʦʡ ʱʝʣʯʦʢ 

ʃʂʄ ï ʟʘʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ ʪʦʨʘ ʚ ɻʉʂ, ʪʨʝʪʠʡ ʱʝʣʯʦʢ ʃʂʄ ï ʦʧʨʝʜʝʣʷʝʪ ʪʦʯʢʫ, 

ʟʘʜʘʶʱʫʶ ʮʝʥʪʨ ʦʙʨʘʟʫʶʱʝʡ ʦʢʨʫʞʥʦʩʪʠ, ʯʝʪʚʝʨʪʘʷ ʪʦʯʢʘ ʦʧʨʝʜʝʣʷʝʪ ʨʘʜʠʫʩ 

ʦʙʨʘʟʫʶʱʝʡ ʦʢʨʫʞʥʦʩʪʠ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʦʟʜʘʥʠʝ ʪʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʫʪʦʯʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʦʟʜʘʚʘʝʤʦʡ ʪʦʨʦʠʜʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʘʜʠʫʩ1, ʨʘʜʠʫʩ2, 

ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʪʦʨʘ, ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ ʪʦʨʘ) ʠ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʨʘʟʙʠʝʥʠʷ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʨʘʟʙʠʝʥʠʷ ʨʘʚʝʥ 0.1 ʨʘʜʠʫʩʘ ʪʦʨʘ.  

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  /  

ʇʣʘʩʪʠʥʘ | ʈʘʟʙʠʪʴ ʧʣʘʩʪʠʥʫ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʨʘʟʙʠʝʥʠʷ ʧʣʘʩʪʠʥʳ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ. ʈʝʞʠʤ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʙʠʪʴ ʧʣʘʩʪʠʥʫ ʠʣʠ ʛʨʫʧʧʫ ʧʣʘʩʪʠʥ. 

ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʟʘʜʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʧʣʘʩʪʠʥʳ. 

ʊʠʧ ʵʣʝʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʪʠʧ ʵʣʝʤʝʥʪʘ. ʇʦʩʣʝ ʨʘʟʙʠʚʢʠ ʠʩʭʦʜʥʘʷ ʧʣʘʩʪʠʥʘ 

ʫʜʘʣʷʝʪʩʷ. 
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ʊʦʣʱʠʥʘ ʜʣʷ ʥʦʚʳʭ ʧʣʘʩʪʠʥ ï ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʪʦʣʱʠʥʫ ʧʣʘʩʪʠʥ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʙʠʝʥʠʷ. ʀʥʘʯʝ ʧʣʘʪʠʥʳ ʙʫʜʫʪ ʠʤʝʪʴ ʪʦʣʱʠʥʫ ʠʩʭʦʜʥʦʡ ʧʣʘʪʠʥʳ. 

ʇʦʤʝʱʘʪʴ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʚ ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʚ ʢʘʢʦʡ ʩʣʦʡ ʙʫʜʫʪ ʧʦʤʝʱʝʥʳ 

ʧʦʣʫʯʝʥʥʳʝ ʧʣʘʩʪʠʥʳ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʣʘʩʪʠʥʘ | ʅʘ ʩʚʦʙʦʜʥʳʭ ʛʨʘʥʷʭ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʣʘʩʪʠʥʳ ʥʘ ʩʚʦʙʦʜʥʳʭ ʛʨʘʥʷʭ ʚʳʜʝʣʝʥʥʳʭ 

ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʊʘʢʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʣʦʞʥʳʭ 

ʦʙʦʣʦʯʝʢ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʠ ʦʙʦʣʦʯʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʣʘʩʪʠʥʘ | ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ʩ ʦʪʚʝʨʩʪʠʝʤ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʠʟ 4-ʭ ʫʟʣʦʚʳʭ ʧʣʘʩʪʠʥʯʘʪʳʭ ʂʕ ʧʨʷʤʦʫʛʦʣʴʥʫʶ 

ʧʣʘʩʪʠʥʫ ʩ ʦʪʚʝʨʩʪʠʝʤ ʧʦ ʮʝʥʪʨʫ. ʇʝʨʚʳʡ ʱʝʣʯʦʢ ʃʂʄ ʟʘʜʘʝʪ ʥʘʯʘʣʦ ʧʣʘʩʪʠʥʳ, 

ʚʪʦʨʦʡ ï ʢʦʥʝʮ, ʧʦʩʣʝ ʵʪʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ʩ 

ʦʪʚʝʨʩʪʠʝʤ ʧʦ ʮʝʥʪʨʫ. 

ɺ ʛʨʫʧʧʝ ʈʘʟʤʝʨʳ ʧʣʘʩʪʠʥʳ ʟʘʜʘʶʪʩʷ ʨʘʟʤʝʨʳ ʧʣʘʩʪʠʥʳ ʚ ʦʩʷʭ ʧʣʘʩʪʠʥʳ. 

ɺ ʛʨʫʧʧʝ ʎʝʥʪʨ ʦʪʚʝʨʩʪʠʷ ʟʘʜʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʦʪʚʝʨʩʪʠʷ ʚ ʦʩʷʭ ɻʉʂ, ʘ 

ʪʘʢʞʝ ʨʘʜʠʫʩ ʠʣʠ ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ. 

ʈʷʜʳ ʭʦʨʦʰʠʭ ʵʣʝʤʝʥʪʦʚ ï ʯʠʩʣʦ ʨʷʜʦʚ (ʫʨʦʚʥʝʡ) ʂʕ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ (ʧʦ 

ʢʨʠʪʝʨʠʶ Jacobian ʦʪ 0.7 ʜʦ 1). 

ʊʦʣʱʠʥʘ ʜʣʷ ʥʦʚʳʭ ʧʣʘʩʪʠʥ ï ʪʦʣʱʠʥʘ ʩʦʟʜʘʚʘʝʤʳʭ 4-ʭ ʫʟʣʦʚʳʭ ʧʣʘʩʪʠʥʯʘʪʳʭ 

ʂʕ. 

ʇʨʷʤʦʫʛʦʣʴʥʫʶ ʧʣʘʩʪʠʥʫ ʩ ʦʪʚʝʨʩʪʠʝʤ ʧʦ ʮʝʥʪʨʫ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ. 

ʉʧʦʩʦʙ 1: ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ï ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ 

ʂʕ, ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʝ ʩ ʦʪʚʝʨʩʪʠʝʤ ʧʦ ʮʝʥʪʨʫ.  

ʉʧʦʩʦʙ 2: ʩ ʧʦʤʦʱʴʶ ʟʘʜʘʥʠʷ ʯʠʩʣʘ ʨʘʟʙʠʝʥʠʡ ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ 

ʵʣʝʤʝʥʪʘ ʚ ʦʙʣʘʩʪʷʭ n1 ʠ n2. 

ʂʥʦʧʢʘ ʇʦʢʘʟʘʪʴ ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ ʩ 

ʦʪʚʝʨʩʪʠʝʤ ʧʦ ʮʝʥʪʨʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ʩ 

ʦʪʚʝʨʩʪʠʝʤ ʧʦ ʮʝʥʪʨʫ, ʩʦʟʜʘʥʥʘʷ ʚ ʧʣʦʩʢʦʩʪʠ ʵʢʨʘʥʘ.  

ʇʝʨʝʜ ʩʦʟʜʘʥʠʝʤ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ ʩ ʦʪʚʝʨʩʪʠʝʤ ʧʦ ʮʝʥʪʨʫ ʤʦʞʝʪ ʚʳʡʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʢʘʯʝʩʪʚʝ ʩʦʟʜʘʚʘʝʤʳʭ ʂʕ ʩ 
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ʧʨʝʜʣʦʞʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʴ (ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʆʂ) ʠʣʠ ʦʪʤʝʥʠʪʴ (ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ 

ʆʪʤʝʥʘ) ʧʨʦʮʝʩʩ. 

ʇʣʠʪʘ | ʉʦʟʜʘʪʴ ʧʣʠʪʫ 

ʂʦʤʘʥʜʘ ʦʪʢʨʳʚʘʝʪ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ APM Graph ʜʣʷ ʧʦʩʪʨʦʝʥʠ ̫ʢʦʥʪʫʨʘ 

ʦʙʲʝʢʪʘ ʇʣʠʪʘ. ʀʟ ʥʝʩʢʦʣʴʢʠʭ ʧʣʠʪ ʤʦʞʝʪ ʙʳʪʴ ʚ ʨʝʜʘʢʪʦʨʝ APM Graph ʩʦʟʜʘʥ ʙʣʦʢ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʥʘʟʳʚʘʪʴʩʷ ʙʣʦʢ ʧʣʠʪ. 

ʇʣʠʪʘ | ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʧʣʠʪʫ 

ʂʦʤʘʥʜʘ ʦʪʢʨʳʚʘʝʪ ʚʳʜʝʣʝʥʥʳʡ ʦʙʲʝʢʪ ʇʣʠʪʘ ʚ ʨʝʜʘʢʪʦʨʝ APM Graph ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. 

ʇʣʠʪʘ | ʇʘʨʘʤʝʪʨʳ ʨʘʟʙʠʝʥʠʷ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʟʙʠʝʥʠʷ ʜʣʷ ʚʳʜʝʣʝʥʥʳʭ 

ʧʣʠʪ. ʆʧʠʩʘʥʠʝ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʨʘʟʙʠʝʥʠʷ ʧʨʠʚʦʜʠʪʩʷ ʚ ʧʫʥʢʪʝ ʇʣʘʩʪʠʥʘ | 

ʇʨʦʠʟʚʦʣʴʥʘʷ ʩ ʨʘʟʙʠʝʥʠʝʤ 

ʇʣʠʪʘ | ʋʜʘʣʠʪʴ ʚʩʶ ʂʕ ʩʝʪʢʫ 

ʂʦʤʘʥʜʘ ʫʜʘʣʷʝʪ ʂʕ ʩʝʪʢʫ ʜʣʷ ʚʳʜʝʣʝʥʥʳʭ ʧʣʠʪ. 

ʇʣʠʪʘ | ʈʘʩʯʣʝʥʠʪʴ ʧʣʠʪʫ 

ʂʦʤʘʥʜʘ ʧʨʝʦʙʨʘʟʫʝʪ ʩʦʟʜʘʥʥʫʶ ʥʘ ʧʣʠʪʝ ʩʝʪʢʫ ʚ ʦʪʜʝʣʴʥʳʝ ʢʦʥʝʯʥʳʝ 

ʵʣʝʤʝʥʪʳ ï ʧʣʘʩʪʠʥʳ. 

ʇʣʠʪʘ | ʈʘʩʯʣʝʥʠʪʴ ʙʣʦʢ ʧʣʠʪ 

ʂʦʤʘʥʜʘ ʧʨʝʦʙʨʘʟʫʝʪ ʩʦʟʜʘʥʥʫʶ ʥʘ ʙʣʦʢʝ ʧʣʠʪ ʩʝʪʢʫ ʚ ʦʪʜʝʣʴʥʳʝ ʢʦʥʝʯʥʳʝ 

ʵʣʝʤʝʥʪʳ ï ʧʣʘʩʪʠʥʳ. 

ʆʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ 

ɺ ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʤʝʥʶ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʘʥʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ: ʛʝʢʩʘʵʜʨʳ, ʧʨʠʟʤʳ, ʧʠʨʘʤʠʜʳ, ʪʝʪʨʘʵʜʨʳ. ʂʘʞʜʳʡ 

ʵʣʝʤʝʥʪ ʟʘʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʯʠʩʣʦʤ ʫʟʣʦʚ: 8, 6, 5, 4 ʜʣʷ ʣʠʥʝʡʥʳʡ ʵʣʝʤʝʥʪʦʚ ʠ 

20, 15, 13, 10 ʜʣʷ ʢʚʘʜʨʘʪʠʯʥʳʭ. 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴʩʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʟʣʳ ʠʣʠ ʩʦʟʜʘʚʘʪʴʩʷ 

ʥʦʚʳʝ. ʇʝʨʚʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʟʘʜʘʝʪʩʷ ʧʝʨʚʳʡ ʫʟʝʣ, ʚʪʦʨʳʤ ʚʪʦʨʦʡ ʠ ʪʘʢ ʜʘʣʝʝ. ɽʩʣʠ 

ɺʳ ʫʞʝ ʚʳʙʨʘʣʠ ʠʣʠ ʩʦʟʜʘʣʠ ʧʝʨʚʳʡ ʫʟʝʣ, ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ɺʳ ʤʦʞʝʪʝ 

ʦʪʤʝʥʠʪʴ ʢʦʤʘʥʜʫ. ʂʦʤʘʥʜʘ ʠʩʧʦʣʴʟʫʝʪ ʨʝʞʠʤ ʧʨʠʚʷʟʢʠ, ʢʦʛʜʘ ʚʳʙʠʨʘʝʪ ʫʞʝ ʩʦʟʜʘʥʥʳʝ 

ʫʟʣʳ. ʇʨʠ ʚʚʦʜʝ ʫʟʣʦʚ ʂʕ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ ʣʦʢʘʣʴʥʦʡ ʥʫʤʝʨʘʮʠʝʡ ʫʟʣʦʚ. 

ʆʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ | ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʤʠʪʠʚʳ 

ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʢʦʤʘʥʜ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʨʠʤʠʪʠʚʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʤʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʧʨʷʤʦʫʛʦʣʴʥʳʡ 
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ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ ʠʟ ʛʝʢʩʘʵʜʨʦʚ, ʪʦʣʩʪʦʩʪʝʥʥʘʷ ʪʨʫʙʘ ʠʟ ʛʝʢʩʘʵʜʨʦʚ, ʰʘʨ ʠʟ ʪʝʪʨʘʵʜʨʦʚ, 

ʰʘʨ ʠʟ ʛʝʢʩʘʵʜʨʦʚ, ʰʘʨ ʠʟ ʪʝʪʨʘʵʜʨʦʚ ʠ ʛʝʢʩʘʵʜʨʦʚ, ʮʠʣʠʥʜʨ ʠʟ ʪʝʪʨʘʵʜʨʦʚ, ʮʠʣʠʥʜʨ ʠʟ 

ʛʝʢʩʘʵʜʨʦʚ. ʪʦʨ ʠʟ ʪʝʪʨʘʵʜʨʦʚ, ʪʦʨ ʠʟ ʛʝʢʩʘʵʜʨʦʚ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʟʘʜʘʝʪ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ ʱʝʣʯʢʦʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ 

ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ ʦʢʦʥ, ʧʦʩʣʝʜʫʶʱʠʝ ʥʘʞʘʪʠʷ ʟʘʜʘʶʪ ʭʘʨʘʢʪʝʨʥʳʝ 

ʨʘʟʤʝʨʳ ʧʨʠʤʠʪʠʚʘ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʩʦʟʜʘʥʠʷ ʧʨʠʤʠʪʠʚʘ ʦʪʢʨʳʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʫʪʦʯʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʦʟʜʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʂʕ 

ʩʝʪʢʠ. 

ʆʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ | ʈʘʟʙʠʪʴ 8/20-ʫʟʣʦʚʦʡ ʵʣʝʤʝʥʪ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʨʘʟʙʠʝʥʠʷ 8-ʫʟʣʦʚʦʛʦ ʠʣʠ 20-ʫʟʣʦʚʦʛʦ ʦʙʲʸʤʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ. ʈʝʞʠʤ ʨʘʟʙʠʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʟʙʠʪʴ ʦʜʠʥ ʵʣʝʤʝʥʪ ʠʣʠ ʛʨʫʧʧʫ 

ʚʳʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʟʘʜʘʸʪ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʙʠʝʥʠʡ ʧʦ ʨʸʙʨʘʤ 

ʦʙʲʸʤʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʦʩʣʝ ʨʘʟʙʠʝʥʠʷ ʠʩʭʦʜʥʳʡ ʵʣʝʤʝʥʪ ʫʜʘʣʷʝʪʩʷ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɼʫʛʘ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʩʦʟʜʘʥʠʷ ʜʫʛʦʚʳʭ ʫʯʘʩʪʢʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. ɼʫʛʦʚʦʡ 

ʫʯʘʩʪʦʢ ʩʦʟʜʘʝʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʚʠʜʘ ʠ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʩʪʝʨʞʥʷʤʠ ʩ 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʥʦʩʪʴʶ ʨʘʟʙʠʝʥʠʷ. ʇʝʨʚʳʡ ʱʝʣʯʦʢ ʣʝʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʟʘʜʘʝʪ ʮʝʥʪʨ ʜʫʛʠ, ʚʪʦʨʦʡ ïʫʛʦʣ ʥʘʯʘʣʘ ʜʫʛʠ, ʪʨʝʪʠʡ ï ʨʘʜʠʫʩ, ʯʝʪʚʝʨʪʳʡ ï ʫʛʦʣ 

ʢʦʥʮʘ ʜʫʛʠ. 

ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʦʩʪʨʦʝʥʠʷ ʜʫʛʠ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰ SPACE ʠʣʠ ENTER ʧʦʟʚʦʣʷʝʪ 

ʚʳʟʚʘʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ, 

ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ, ʨʘʜʠʫʩ, ʥʘʯʘʣʴʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʫʛʣʳ) ʚʨʫʯʥʫʶ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʆʢʨʫʞʥʦʩʪʴ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʩʦʟʜʘʥʠʷ ʦʢʨʫʞʥʦʩʪʝʡ. ʊʘʢʞʝ, ʢʘʢ ʠ ʜʫʛʘ, ʦʢʨʫʞʥʦʩʪʴ 

ʩʦʟʜʘʝʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʚʠʜʘ, ʠ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʩʪʝʨʞʥʷʤʠ. ʇʝʨʚʳʡ 

ʱʝʣʯʦʢ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʟʘʜʘʝʪ ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ, ʚʪʦʨʦʡ ʟʘʜʘʝʪ ʨʘʜʠʫʩ.  

ɺʦ ʚʨʝʤʷ ʧʦʩʪʨʦʝʥʠʷ ʦʢʨʫʞʥʦʩʪʠ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰ SPACE ʠʣʠ ENTER ʧʦʟʚʦʣʷʝʪ 

ʚʳʟʚʘʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʨʫʯʥʦʛʦ ʟʘʜʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ, ʨʘʜʠʫʩʘ 

ʠʣʠ ʜʠʘʤʝʪʨʘ ʦʢʨʫʞʥʦʩʪʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  
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ʆʧʦʨʘ | ɾʝʩʪʢʦʝ ʟʘʢʨʝʧʣʝʥʠʝ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʧʨʦʩʪʘʥʦʚʢʠ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʦʧʦʨ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ 

ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦ ʠʣʠ ʚʦʢʨʫʛ ʦʩʝʡ ʃʉʂ ʫʟʣʘ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʟʣʳ. ʆʧʦʨʳ 

ʟʘʜʘʶʪʩʷ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʫʟʣʘ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʫʟʣʘ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. ʂʥʦʧʢʠ ʛʨʫʧʧʳ 

ʊʠʧ ʆʧʦʨʳ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʪʘʢʠʝ ʪʠʧʳ ʦʧʦʨ ʢʘʢ ʟʘʜʝʣʢʘ, ʰʘʨʥʠʨ ʠʣʠ ʩʚʦʙʦʜʥʳʡ 

ʫʟʝʣ ʦʜʥʠʤ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʤʳʰʠ. ʆʧʮʠʠ ʇʝʨʝʤʝʱʝʥʠʷ ʟʘʧʨʝʱʘʶʪ ʧʝʨʝʤʝʱʝʥʠʷ 

ʚʜʦʣʴ ʦʩʝʡ X, Y, Z. ʆʧʮʠʠ ʇʦʚʦʨʦʪ ʟʘʧʨʝʱʘʶʪ ʧʦʚʦʨʦʪ ʚʦʢʨʫʛ ʦʩʝʡ X, Y, Z. 

ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʟʘʜʘʥʠʝ ʞʝʩʪʢʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʦʙʲʝʢʪʘ 

ʧʣʠʪʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʧʣʦʰʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ ʥʘ ʫʧʨʫʛʦʤ ʦʩʥʦʚʘʥʠʠ. 

ʆʧʦʨʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʮʚʝʪʥʳʤʠ ʩʪʨʝʣʦʯʢʘʤʠ, ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʨʝʣʦʯʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʘʚʣʝʥʠʶ ʦʩʠ ɻʉʂ, ʚ ʢʦʪʦʨʦʤ ʟʘʜʘʥʘ ʦʧʦʨʘ, ʮʚʝʪ ʩʪʨʝʣʦʯʢʠ ï ʮʚʝʪʫ 

ʦʩʠ ɻʉʂ, ʦʜʠʥʘʨʥʘʷ ʩʪʨʝʣʦʯʢʘ ʦʟʥʘʯʘʝʪ ʟʘʧʨʝʪ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʩʠ, 

ʜʚʦʡʥʘʷ ï ʟʘʧʨʝʪ ʧʦʚʦʨʦʪʦʚ ʚʦʢʨʫʛ ʦʩʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʆʧʦʨʘ | ʋʧʨʫʛʦʝ ʟʘʢʨʝʧʣʝʥʠʝ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʚʚʦʜʘ ʫʧʨʫʛʠʭ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʟʘʢʨʝʧʣʝʥʠʡ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦ ʠʣʠ ʚʦʢʨʫʛ ʦʩʝʡ ʃʉʂ ʫʟʣʘ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʫʟʣʘʭ. ʋʧʨʫʛʠʝ ʟʘʢʨʝʧʣʝʥʠʷ ʟʘʜʘʶʪʩʷ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʫʟʣʘ.  

ɺ ʧʦʣʷʭ ʚʚʦʜʘ ʟʘʜʘʶʪʩʷ ʞʝʩʪʢʦʩʪʠ ʧʨʫʞʠʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ɽʩʣʠ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ ɼʦʙʘʚʠʪʴ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ, ʪʦ ʚʚʦʜʠʤʳʝ ʞʝʩʪʢʦʩʪʠ ʙʫʜʫʪ 

ʜʦʙʘʚʣʝʥʳ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʫʟʣʝ. ɽʩʣʠ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ ɿʘʤʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ, 

ʪʦ ʚʩʝ ʨʘʥʝʝ ʚʚʝʜʝʥʥʳʝ ʧʨʫʞʠʥʳ ʙʫʜʫʪ ʫʜʘʣʝʥʳ. 

ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʧʨʫʞʠʥʳ ʚ ʚʳʜʝʣʝʥʥʳʭ ʫʟʣʘʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʆʧʦʨʘ | ʆʜʥʦʩʪʦʨʦʥʥʷʷ ʦʧʦʨʘ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʧʨʦʩʪʘʥʦʚʢʠ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʦʧʦʨ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʟʣʳ. ʆʧʦʨʳ ʟʘʜʘʶʪʩʷ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʫʟʣʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʩʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʪ ʫʟʣʘ ʩʦʚʧʘʜʘʝʪ ʩ ɻʉʂ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʤʘʥʜʳ ʆʧʦʨʘ | ɾʝʩʪʢʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʜʘʥʥʘʷ ʢʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ 

ʟʘʜʘʚʘʪʴ ʟʘʧʨʝʪ ʥʘ ʧʝʨʝʤʝʱʝʥʠʷ ʠ/ʠʣʠ ʧʦʚʦʨʦʪʳ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ï ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ. 



57 

ʊʘʢʞʝ ʜʘʥʥʘʷ ʢʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʫʧʨʫʛʠʝ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʦʧʦʨʳ ʩ 

ʟʘʟʦʨʦʤ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʪʘʢʦʡ ʦʧʦʨʳ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʪʨʳʚʘʪʴʩʷ 

ʦʪ ʟʝʤʣʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʢʦʥʩʪʨʫʢʮʠʷ ʥʝ ʩʪʘʣʘ 

ʧʦʜʚʠʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʯʝʪ ʤʦʞʝʪ ʙʳʪʴ ʥʝʢʦʨʨʝʢʪʥʳʤ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʆʧʦʨʘ | ʋʧʨʫʛʦʝ ʦʩʥʦʚʘʥʠʝ 

ʂʦʤʘʥʜʳ ʧʦʟʚʦʣʷʶʪ ʚ ʨʝʞʠʤʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʜʘʪʴ 

ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʬʫʥʜʘʤʝʥʪʦʚ: ʩʪʦʣʙʯʘʪʳʡ, ʣʝʥʪʦʯʥʳʡ, ʩʧʣʦʰʥʦʡ, 

ʦʜʠʥʦʯʥʳʡ ʩʚʘʡʥʳʡ. 

ʆʧʦʨʘ | ɿʘʢʨʝʧʣʝʥʠʝ ʧʦ ʣʠʥʠʠ 

ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʩʪʦʨʦʥ ʧʣʠʪ. ʇʦʩʣʝ ʚʳʙʦʨʘ 

ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʠ ʱʝʣʯʢʦʤ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʨʝʙʨʫ ʧʣʠʪʳ, ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, 

ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʟʘʜʘʪʴ ʪʠʧʳ ʦʧʦʨ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʵʪʦʤʫ ʨʝʙʨʫ ʧʣʠʪʳ. 

ʋʧʨʫʛʘʷ ʩʚʷʟʴ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʚʚʦʜʘ ʩʧʝʮʠʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʠʧʘ çʫʧʨʫʛʘʷ 

ʩʚʷʟʴè ʤʝʞʜʫ ʜʚʫʤʷ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʠʣʠ ʩʦʟʜʘʚʘʝʤʳʤʠ ʫʟʣʘʤʠ.  

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴʩʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʟʣʳ ʠʣʠ ʩʦʟʜʘʚʘʪʴʩʷ 

ʥʦʚʳʝ. ʇʝʨʚʳʤ ʱʝʣʯʢʦʤ ʟʘʜʘʝʪʩʷ ʧʝʨʚʳʡ ʫʟʝʣ, ʚʪʦʨʳʤ ʚʪʦʨʦʡ. ɽʩʣʠ ɺʳ ʫʞʝ ʚʳʙʨʘʣʠ 

ʠʣʠ ʩʦʟʜʘʣʠ ʧʝʨʚʳʡ ʫʟʝʣ, ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ɺʳ ʤʦʞʝʪʝ ʦʪʤʝʥʠʪʴ ʢʦʤʘʥʜʫ. 

ʂʦʤʘʥʜʘ ʠʩʧʦʣʴʟʫʝʪ ʨʝʞʠʤ ʧʨʠʚʷʟʢʠ, ʢʦʛʜʘ ʩʦʝʜʠʥʷʝʪ ʫʞʝ ʩʦʟʜʘʥʥʳʝ ʫʟʣʳ. ɽʩʣʠ ʚʳ 

ʭʦʪʠʪʝ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʫʟʝʣ, ʘ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʫʟʣʳ 

ʣʝʞʘʪ ʚ ʨʘʟʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʥʦ ʩʦʚʧʘʜʘʶʪ ʚ ʚʠʜʝ, ʚʘʤ ʩʣʝʜʫʝʪ ʦʪʢʣʶʯʘʪʴ ʨʝʞʠʤ 

ʧʨʠʚʷʟʢʠ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ɿʘʪʫʭʘʥʠʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʤʧʬʝʨʘ ʚ ʫʧʨʫʛʦʡ ʩʚʷʟʠ. ʋʯʝʪ ʜʝʤʧʬʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʘʢʪʫʘʣʝʥ ʜʣʷ 

ʨʘʩʯʝʪʘ ʟʘʜʘʯ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʜʣʷ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʧʨʷʤʦʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʐʘʨʥʠʨ | ɺʳʜʝʣʝʥʥʳʤ ʫʟʣʘʤ 

ʂʦʤʘʥʜʘ ʩʦʟʜʘʝʪ ʰʘʨʥʠʨ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʚʦ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ 

ʫʟʣʘʭ. ʇʦʩʣʝ ʚʳʟʦʚʘ ʢʦʤʘʥʜʳ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʐʘʨʥʠʨ ʚ ʫʟʣʝ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʟʘʜʘʪʴ ʨʘʟʨʝʰʝʥʠʷ ʧʦʚʦʨʦʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ ɻʉʂ. 
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ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʐʘʨʥʠʨ | ɺʩʝʤ ʫʟʣʘʤ 

ʂʦʤʘʥʜʘ ʩʦʟʜʘʝʪ ʰʘʨʥʠʨ ʚʦ ʚʩʝʭ ʫʟʣʘʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʝʚʨʘʱʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʚʩʶ ʢʦʥʩʪʨʫʢʮʠʶ ʚ ʬʝʨʤʫ. ʇʦʩʣʝ ʚʳʟʦʚʘ ʢʦʤʘʥʜʳ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʐʘʨʥʠʨ ʚ ʫʟʣʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʟʘʜʘʪʴ ʨʘʟʨʝʰʝʥʠʷ ʧʦʚʦʨʦʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ ɻʉʂ. 

ʐʘʨʥʠʨ | ʅʘ ʢʦʥʮʝ ʩʪʝʨʞʥʷ 

ʂʦʤʘʥʜʘ ʩʦʟʜʘʝʪ ʰʘʨʥʠʨ ʥʘ ʢʦʥʮʝ ʩʪʝʨʞʥʷ. ʂʦʤʘʥʜʘ ʧʝʨʝʚʦʜʠʪ ʨʝʜʘʢʪʦʨ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʞʠʤ. ɼʣʷ ʧʨʦʩʪʘʥʦʚʢʠ ʰʘʨʥʠʨʘ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ 

ʚʦʟʣʝ ʥʫʞʥʦʛʦ ʩʪʝʨʞʥʷ ʠ ʫʟʣʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. ʋʟʝʣ 1 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ ʩʪʝʨʞʥʷ (ʚ ʥʝʤ ʦʪʨʠʩʦʚʳʚʘʝʪʩʷ ʃʉʂ ʩʪʝʨʞʥʷ). 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʆʩʚʦʙʦʞʜʝʥʠʝ ʩʚʷʟʠ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʦʩʚʦʙʦʞʜʝʥʠʝ ʩʚʷʟʠ ʜʣʷ ʩʪʝʨʞʥʝʚʦʛʦ ʵʣʝʤʝʥʪʘ. ɼʘʥʥʘʷ 

ʦʧʝʨʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʩʚʷʟʠ, ʧʦʣʟʫʥʳ ʠ ʩʦʝʜʠʥʝʥʠʷ ʦʩʦʙʦʛʦ 

ʪʠʧʘ. ɼʣʷ ʟʘʜʘʥʠʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʩʚʷʟʠ (ʨʝʣʠʟʘ) ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʪʝʨʞʝʥʴ ʩ ʫʟʣʘʤʠ, 

ʠ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʳʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʜʣʷ ʫʟʣʦʚ ʩʪʝʨʞʥʷ. ʋʟʝʣ 1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ 

ʩʪʝʨʞʥʷ (ʚ ʥʝʤ ʦʪʨʠʩʫʝʪʩʷ ʃʉʂ ʩʪʝʨʞʥʷ). 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʉʦʚʤʝʩʪʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ 

ʂʦʤʘʥʜʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʞʝʩʪʢʦʛʦ (ʠʣʠ ʧʦʜʚʠʞʥʦʛʦ ʪʦʣʴʢʦ ʚ ʢʘʢʦʤ-ʣʠʙʦ 

ʥʘʧʨʘʚʣʝʥʠʠ) ʩʦʝʜʠʥʝʥʠʷ ʫʟʣʦʚ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɼʣʷ ʟʘʜʘʥʠʷ ʩʦʚʤʝʩʪʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʫʟʣʳ. ʇʦʩʣʝ 

ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʫʟʝʣ, ʢ ʢʦʪʦʨʦʤʫ ʙʫʜʫʪ ʩʚʝʜʝʥʳ ʧʝʨʝʤʝʱʝʥʠʷ 

ʦʩʪʘʣʴʥʳʭ ʚʳʜʝʣʝʥʥʳʭ ʫʟʣʦʚ. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʞʝʩʪʢʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʤʝʩʪʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʚʩʝʤ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ 

(ʢʥʦʧʢʘ çʆʪʤʝʪʠʪʴ ʚʩʝè). ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʝʰʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʧʝʨʝʤʝʱʝʥʠʷ ʠ 

ʧʦʚʦʨʦʪʳ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʦʩʪʘʚʣʷʝʤ ʩʚʦʙʦʜʥʳʤʠ. 

ɺʩʝ ʧʦʣʷ ʜʠʘʣʦʛʘ ʦʪʥʦʩʷʪʩʷ ʢ ɻʉʂ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʋʜʘʣʠʪʴ ʚʳʙʨʘʥʥʦʝ 

ʂʦʤʘʥʜʘ ʫʜʘʣʷʝʪ, ʧʦʩʣʝ ʟʘʧʨʦʩʘ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ, ʚʩʝ ʚʳʙʨʘʥʥʳʝ ʵʣʝʤʝʥʪʳ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  
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ʋʜʘʣʠʪʴ ʚʩʝ 

ʂʦʤʘʥʜʘ ʫʜʘʣʷʝʪ, ʧʦʩʣʝ ʟʘʧʨʦʩʘ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ, ʚʩʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʅʝʩʢʦʣʴʢʦ ʫʟʣʦʚ ʚ ʦʜʥʦʡ ʪʦʯʢʝ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ ʚ 

ʦʜʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʘʥʥʳʡ ʨʝʞʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦ ʢʦʥʪʘʢʪʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʢʦʤʘʥʜʘ ɺʓʂʃʖʏɽʅɸ (ʧʪʠʯʢʘ ʥʝ ʧʨʦʩʪʘʚʣʝʥʘ), ʘ 

ʩʦʚʧʘʜʘʶʱʠʝ ʫʟʣʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ʄʝʥʶ ʅʘʛʨʫʟʢʠ 

ʂʦʤʘʥʜʳ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʧʦʟʚʦʣʷʶʪ ʧʨʠʢʣʘʜʳʚʘʪʴ ʥʘʛʨʫʟʢʠ ʢ ʫʟʣʘʤ, ʩʪʝʨʞʥʷʤ, 

ʧʣʘʩʪʠʥʘʤ ʠ ʦʙʲʝʤʥʳʤ ʵʣʝʤʝʥʪʘʤ. 

ʉʠʣʘ ʢ ʫʟʣʫ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʧʨʦʩʪʘʥʦʚʢʠ ʩʠʣ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʟʣʳ. ʇʦʩʣʝ 

ʚʳʙʦʨʘ ʫʟʣʘ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ 

(ʫʩʪʘʥʦʚʢʘ, ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ) ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ 

ʟʘʛʨʫʞʝʥʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʄʦʤʝʥʪ ʢ ʫʟʣʫ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʧʨʦʩʪʘʥʦʚʢʠ ʤʦʤʝʥʪʦʚ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʟʣʳ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʫʟʣʘ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ 

ʥʘʛʨʫʟʢʦʡ (ʫʩʪʘʥʦʚʢʘ, ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ) ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ 

ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʝʨʝʤʝʱʝʥʠʷ ʚ ʫʟʣʝ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʧʨʦʩʪʘʥʦʚʢʠ ʧʝʨʝʤʝʱʝʥʠʡ ʫʟʣʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ (ʦʩʘʜʢʘ ʦʧʦʨʳ). ʇʝʨʝʤʝʱʝʥʠʷ ʟʘʜʘʶʪʩʷ ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʫʟʣʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʵʪʠ ʫʟʣʳ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ 

ʧʦʤʦʱʴʶ ʞʝʩʪʢʠʭ ʦʧʦʨ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʜʘʚʘʝʤʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ. ʇʦʩʣʝ 

ʚʳʙʦʨʘ ʫʟʣʘ ʠʣʠ ʛʨʫʧʧʳ ʚʳʜʝʣʝʥʥʳʭ ʫʟʣʦʚ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ 

ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʫʟʣʘʭ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʟʘʜʘʚʘʝʤʦʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ 

ʩʯʠʪʘʝʪʩʷ ʦʩʘʜʢʦʡ ʦʧʦʨʳ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʥʘʯʘʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʫʟʣʘ. 

ʇʝʨʝʤʝʱʝʥʠʷ ʟʘʜʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʫʟʣʦʚ. ɽʩʣʠ 

ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ ɼʦʙʘʚʠʪʴ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ, ʪʦ ʚʚʦʜʠʤʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʙʫʜʫʪ 
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ʜʦʙʘʚʣʝʥʳ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʫʟʣʝ. ɽʩʣʠ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ ɿʘʤʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ, 

ʪʦ ʚʩʝ ʨʘʥʝʝ ʚʚʝʜʝʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʙʫʜʫʪ ʫʜʘʣʝʥʳ. 

ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʚʳʜʝʣʝʥʥʳʭ ʫʟʣʘʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ. 

ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʜʦʙʘʚʣʝʥʠʝ, ʟʘʤʝʥʘ, ʫʜʘʣʝʥʠʝ) ʚʳʧʦʣʥʷʶʪʩʷ ʚ 

ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʫʟʣʝ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʫʟʣʘʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʪʝʧʣʦʚʦʤ ʨʘʩʯʝʪʝ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʱʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ 

ʫʟʣʝ ʠʣʠ ʥʘ ʦʜʥʦʤ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʫʟʣʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ 

ʟʘʜʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʠʭ ʫʟʣʘʭ. ʊʝʤʧʝʨʘʪʫʨʘ 20ᴈ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʪʫ ʪʝʤʧʝʨʘʪʫʨʫ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʫʶʪ ʪʝʨʤʦʥʘʧʨʷʞʝʥʠʷ. ɼʣʷ ʫʯʝʪʘ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʨʘʩʯʝʪʘ 

ʪʝʨʤʦʥʘʧʨʷʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʈʘʩʯʝʪ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩ 

ʫʩʪʘʥʦʚʢʦʡ ʧʪʠʯʢʠ ʋʯʠʪʳʚʘʪʴ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨ (ʠʟ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ) 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. ʈʘʩʯʝʪ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʛʦ ʟʘʛʨʫʞʝʥʠʷ (ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ). 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 

ʂʦʤʘʥʜʘ ʧʝʨʝʚʦʜʠʪ ʨʝʜʘʢʪʦʨ ʚ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ 

ʩʪʝʨʞʥʶ ʠʣʠ ʛʨʫʧʧʝ ʩʪʝʨʞʥʝʡ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʙʘʣʢʠ, ʬʝʨʤʳ ʠʣʠ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ.  

ɺ ʪɻʦʤ ʨʝʞʠʤʝ ʱʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʩʪʝʨʞʥʝ ʠʣʠ ʥʘ ʦʜʥʦʤ ʠʟ 

ʚʳʜʝʣʝʥʥʳʭ ʩʪʝʨʞʥʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. ɺʦʟʤʦʞʥʦ ʟʘʜʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ: 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ dL/L ï ʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʩʪʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʫʟʣʘʤʠ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʝʜʠʥʷʝʤʳʤʠ ʜʘʥʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʠ ʜʣʠʥʳ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʢ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʫʟʣʘʤʠ ʢʦʥʩʪʨʫʢʮʠʠ; 

ʅʘʯʘʣʴʥʘʷ ʜʣʠʥʘ ʵʣʝʤʝʥʪʘ L0 ï ʜʣʠʥʘ ʵʣʝʤʝʥʪʘ ʚ ʥʝʥʘʛʨʫʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ; 

ʉʠʣʘ ï ʜʝʡʩʪʚʫʶʱʘʷ ʚ ʵʣʝʤʝʥʪʝ; 

ʅʘʧʨʷʞʝʥʠʝ ï ʥʘʧʨʷʞʝʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʚ ʵʣʝʤʝʥʪʝ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  
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ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʥʘ ʩʪʝʨʞʝʥʴ ʚ ʃʉʂ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʧʨʦʩʪʘʥʦʚʢʠ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʨʞʝʥʴ ʠʣʠ ʛʨʫʧʧʫ 

ʩʪʝʨʞʥʝʡ. 

ʏʪʦʙʳ ʚʚʝʩʪʠ ʥʘʛʨʫʟʢʫ ʥʘ ʦʜʠʥ ʩʪʝʨʞʝʥʴ ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʚʳʙʨʘʪʴ 

ʩʪʝʨʞʝʥʴ, ʥʘʞʘʚ ʥʘ ʥʝʤ ʤʳʰʢʦʡ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ ʚʚʦʜʘ ʥʘʛʨʫʟʦʢ 

ʥʘ ʩʪʝʨʞʝʥʴ. ɺ ʵʪʦʤ ʨʝʜʘʢʪʦʨʝ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʢʦʤʘʥʜʳ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʨʝʞʠʤ 

ʟʘʜʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʥʘʛʨʫʟʢʠ ʠʟ ʤʝʥʶ ʅʘʛʨʫʟʢʠ |ʊʠʧ ʅʘʛʨʫʟʢʠ ʥʘ ʉʪʝʨʞʝʥʴ. ʈʘʥʝʝ 

ʚʚʝʜʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʨʝʜʘʢʪʠʨʫʶʪʩʷ ʧʦ ʥʘʞʘʪʠʶ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ (ʚ ʧʣʦʩʢʦʩʪʠ xy 

ʠʣʠ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ) ʠʣʠ ʧʦ ʥʘʞʘʪʠʶ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʢʣʘʚʠʰʝʡ SHIFT (ʚ ʧʣʦʩʢʦʩʪʠ xz). 

ʏʪʦʙʳ ʟʘʜʘʪʴ ʥʘʛʨʫʟʢʫ ʛʨʫʧʧʝ ʩʪʝʨʞʥʝʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʠʪʝ ʪʨʝʙʫʝʤʳʝ 

ʩʪʝʨʞʥʠ ʠ ʥʘʞʤʠʪʝ Enter/Space, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ ʚʚʦʜʘ ʥʘʛʨʫʟʦʢ ʥʘ 

ʵʪʠʭ ʩʪʝʨʞʥʷʭ. ɼʘʣʝʝ ʚʳʙʝʨʠʪʝ ʦʜʥʫ ʠʟ ʢʦʤʘʥʜ ʤʝʥʶ ʅʘʛʨʫʟʢʠ | ʊʠʧ ʅʘʛʨʫʟʢʠ ʥʘ 

ʉʪʝʨʞʝʥʴ ʜʣʷ ʟʘʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʛʨʫʟʢʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʥʘ ʩʪʝʨʞʝʥʴ ʚ ɻʉʂ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʛʨʫʧʧʝ ʩʪʝʨʞʥʝʡ. ɻʨʫʧʧʫ 

ʩʪʝʨʞʥʝʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ɺʳʙʨʘʪʴ. ʅʘʛʨʫʟʢʘ 

ʚʚʦʜʠʪʩʷ ʚ ʜʠʘʣʦʛʝ ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʣʘ. ʅʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʠʣ ʟʘʜʘʝʪʩʷ ʚʝʢʪʦʨʦʤ ʚ 

ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʂʦʤʧʦʥʝʥʪʳ ʵʪʦʛʦ ʚʝʢʪʦʨʘ ʟʘʜʘʶʪʩʷ ʚ ʛʣʦʙʘʣʴʥʦʡ ʠʣʠ 

ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠ ʚʚʦʜʷʪʩʷ ʚ ʧʦʣʷ ʚʚʦʜʘ ʅʘʧʨʘʚʣʝʥʠʝ ʚ ʛʣʦʙʘʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʫʞʥʦ ʟʘʜʘʪʴ ʅʘʛʨʫʟʢʫ 2 ʅ/ʤʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʦʙʨʘʪʥʦʤ ʦʩʠ Z, ʪʦ ʤʦʞʥʦ ʚ ʧʦʣʝ ɿʥʘʯʝʥʠʝ ʩʠʣʳ ʚʚʝʩʪʠ 2 ʠ ʚ ʧʦʣʷʭ ʅʘʧʨʘʚʣʝʥʠʝ ʚʚʝʩʪʠ 

0, 0, -1 ʠʣʠ ʚ ʧʦʣʝ ɿʥʘʯʝʥʠʝ ʩʠʣʳ ʚʚʝʩʪʠ -2 ʠ ʚ ʧʦʣʷʭ ʅʘʧʨʘʚʣʝʥʠʝ ʚʚʝʩʪʠ 0, 0, 1. ʅʘʛʨʫʟʢʘ 

ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚ ʩʧʠʩʢʝ ʟʘʛʨʫʞʝʥʠʡ.  

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɺʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʪʝʨʞʝʥʴ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʚʚʦʜʘ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʨʞʥʠ. ʅʘʛʨʫʟʢʘ 

ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʚʳʜʝʣʝʥʥʳʝ ʩʪʝʨʞʥʠ. ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʩʪʝʨʞʥʝʡ, ʥʘ ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʥʘʛʨʫʟʢʫ ʧʦʷʚʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ʅʘʛʨʫʟʢʘ ʟʘʜʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ ʜʘʚʣʝʥʠʷ ʚʝʪʨʘ ʦʪ ʚʳʩʦʪʳ. ɿʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ 

ʚʚʦʜʷʪʩʷ ʯʝʨʝʟ ʟʘʧʷʪʫʶ ʚ ʧʦʣʝ ʀʥʪʝʥʩʠʚʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʩʦʪʳ ʯʝʨʝʟ ʟʘʧʷʪʫʶ 
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ʚ ʧʦʣʝ ɺʳʩʦʪʘ. ʅʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʟʘʜʘʸʪʩʷ ʥʘʧʨʘʚʣʷʶʱʠʤʠ 

ʢʦʩʠʥʫʩʘʤʠ ʢ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʚ ʛʨʫʧʧʝ ʧʦʣʝʡ ʚʚʦʜʘ ʅʘʧʨʘʚʣʝʥʠʝ. 

ʉʨʝʜʥʶʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʚ ʚʠʜʝ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ɼʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʜʣʷ ʉʅʠʇ 

2.01.07-85* (ʉʇ 20.13330.2011) ʩ çʅʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷè) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 6.3. ɼʣʷ 

ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʫʧʧʘ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʜʘʚʣʝʥʠʷ ʦʪ ʚʳʩʦʪʳ. ɺ ʜʠʘʣʦʛʝ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʚʳʩʦʪʫ ʠ ʰʠʨʠʥʫ ʟʜʘʥʠʷ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, 

ʥʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʪʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʚʨʫʯʥʫʶ ʠʣʠ ʚʳʙʨʘʚ ʚʝʪʨʦʚʦʡ ʨʘʡʦʥ) ʠ ʪʠʧ 

ʤʝʩʪʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʥʘʛʨʫʟʢʝ ʫʯʠʪʳʚʘʝʪʩʷ, ʫʤʥʦʞʝʥʠʝʤ 

ʥʘ ʥʝʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʝʪʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠʣʠ ʫʤʥʦʞʝʥʠʝʤ ʥʘ ʥʝʛʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʚʝʪʨʘ ʧʨʠ ʟʘʜʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʚʣʝʥʠʷ ʚʝʪʨʘ ʦʪ 

ʚʳʩʦʪʳ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʇʝʨʝʩʯʠʪʘʪʴ 

ʜʘʚʣʝʥʠʝ ʦʪ ʚʳʩʦʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʷ ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ɺʳʩʦʪʘ ʟʘʧʦʣʥʷʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ɽʩʣʠ ʩʪʝʨʞʥʝʡ ʥʝʩʢʦʣʴʢʦ, ʠ ʦʥʠ çʟʘʪʝʥʷʶʪè ʜʨʫʛ ʜʨʫʛʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʡʩʪʚʠʷ 

ʚʝʪʨʘ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʫʯʪʝʥʦ ʟʘʜʘʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʪʝʥʝʥʠʷ. ɼʣʷ ʟʘʜʘʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʝʛʦ ʚʳʯʠʩʣʝʥʠʷ ʩʣʝʜʫʝʪ ʚ ʦʢʥʝ ɺʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʪʝʨʞʝʥʴ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ ɺʳʯʠʩʣʠʪʴ, ʧʦʩʣʝ ʵʪʦʛʦ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʪʝʥʝʥʠʷ.  

ɼʣʷ ʝʛʦ ʚʳʯʠʩʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʩʭʝʤʫ ʨʘʙʦʪʘʶʱʠʭ ʩʦʚʤʝʩʪʥʦ 

ʩʪʝʨʞʥʝʡ, ʟʘʜʘʪʴ ʪʨʝʙʫʝʤʳʝ ʨʘʟʤʝʨʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ Phi ʠ ʂʦʵʬʬʠʮʠʝʥʪ 

ʟʘʪʝʥʝʥʠʷ ʙʫʜʝʪ ʩʨʘʟʫ ʚʳʯʠʩʣʝʥ ʠ ʝʛʦ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ. 

ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ ʆʢ ʧʝʨʝʥʦʩʠʪ ʨʘʩʩʯʠʪʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʂʦʵʬʬʠʮʠʝʥʪʘ ʟʘʪʝʥʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʣʝ ʦʢʥʘ ɺʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʪʝʨʞʝʥʴ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʩʪʝʨʞʝʥʴ 

ʂʦʤʘʥʜʘ ʧʝʨʝʚʦʜʠʪ ʨʝʜʘʢʪʦʨ ʚ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʩʪʝʨʞʥʠ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʱʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʩʪʝʨʞʥʝ ʠʣʠ ʥʘ ʦʜʥʦʤ ʠʟ 

ʚʳʜʝʣʝʥʥʳʭ ʩʪʝʨʞʥʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘ ʚʳʜʝʣʝʥʥʳʝ ʩʪʝʨʞʥʠ. ɻʨʫʧʧʘ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʊʠʧ ʥʘʛʨʫʟʢʠ ʫʧʨʦʱʘʝʪ ʟʘʜʘʥʠʝ 

ʢʦʥʢʨʝʪʥʳʭ ʪʠʧʦʚ ʥʘʛʨʫʟʢʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʋʜʘʣʠʪʴ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʨʞʝʥʴ 

ʂʦʤʘʥʜʘ ʫʜʘʣʷʝʪ ʚʩʝ ʥʘʛʨʫʟʢʠ, ʧʨʠʣʦʞʝʥʥʳʝ ʩ ʚʳʙʨʘʥʥʳʤ ʩʪʝʨʞʥʷʤ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  
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ʊʠʧ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʨʞʝʥʴ | ʆʩʝʚʘʷ ʩʠʣʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʦʞʠʪʴ ʢ ʩʪʝʨʞʥʶ ʩʦʩʨʝʜʦʪʦʯʝʥʥʫʶ ʦʩʝʚʫʶ ʩʠʣʫ. ɺʳʙʨʘʚ 

ʵʪʫ ʢʦʤʘʥʜʫ, ʨʝʜʘʢʪʦʨ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʦʜʥʦʛʦ ʩʪʝʨʞʥʷ. ʏʪʦʙʳ ʚʚʝʩʪʠ ʥʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘʞʤʠʪʝ ʣʝʚʫʶ 

ʢʥʦʧʢʫ ʤʳʰʠ ʚ ʪʦʯʢʝ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʚʚʝʜʠʪʝ ʪʨʝʙʫʝʤʳʝ 

ʟʥʘʯʝʥʠʷ ʠ ʥʘʞʤʠʪʝ ʆʂ. ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘʞʤʠʪʝ ʧʨʘʚʫʶ 

ʢʥʦʧʢʫ ʤʳʰʠ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʫʩʪʘʥʦʚʢʘ, ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ) ʚʳʧʦʣʥʷʶʪʩʷ 

ʚ ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʊʠʧ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʨʞʝʥʴ | ʇʦʧʝʨʝʯʥʘʷ ʩʠʣʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʦʞʠʪʴ ʢ ʩʪʝʨʞʥʶ ʩʦʩʨʝʜʦʪʦʯʝʥʥʫʶ ʧʦʧʝʨʝʯʥʫʶ ʩʠʣʫ. 

ɺʳʙʨʘʚ ʵʪʫ ʢʦʤʘʥʜʫ ʨʝʜʘʢʪʦʨ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ ʩʪʝʨʞʥʷ. ʏʪʦʙʳ ʚʚʝʩʪʠ ʥʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘʞʤʠʪʝ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ 

ʚ ʪʦʯʢʝ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʚʚʝʜʠʪʝ ʪʨʝʙʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʠ 

ʥʘʞʤʠʪʝ ʆʂ. ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʚ ʧʣʦʩʢʦʩʪʠ xy ʥʘʞʤʠʪʝ 

ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʠʣʠ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʩ ʢʣʘʚʠʰʝʡ SHIFT ʚ ʧʣʦʩʢʦʩʪʠ xz. ɺʩʝ 

ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʫʩʪʘʥʦʚʢʘ, ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ) ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, 

ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʊʠʧ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʨʞʝʥʴ | ʄʦʤʝʥʪ ʢʨʫʯʝʥʠʷ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʦʞʠʪʴ ʢ ʩʪʝʨʞʥʶ ʠʣʠ ʛʨʫʧʧʝ ʩʪʝʨʞʥʝʡ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʡ 

ʤʦʤʝʥʪ ʢʨʫʯʝʥʠʷ. ʈʘʙʦʪʘ ʢʦʤʘʥʜʳ ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʘ ʢʦʤʘʥʜʝ ʊʠʧ ʅʘʛʨʫʟʢʠ ʥʘ 

ʉʪʝʨʞʝʥʴ/ʆʩʝʚʘʷ ʩʠʣʘ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʫʩʪʘʥʦʚʢʘ, ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ) 

ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʊʠʧ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʨʞʝʥʴ | ʄʦʤʝʥʪ ʠʟʛʠʙʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʦʞʠʪʴ ʢ ʩʪʝʨʞʥʶ ʠʣʠ ʛʨʫʧʧʝ ʩʪʝʨʞʥʝʡ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʡ 

ʤʦʤʝʥʪ ʠʟʛʠʙʘ. ʈʘʙʦʪʘ ʢʦʤʘʥʜʳ ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʘ ʢʦʤʘʥʜʝ ʊʠʧ ʅʘʛʨʫʟʢʠ ʥʘ 

ʉʪʝʨʞʝʥʴ/ʇʦʧʝʨʝʯʥʘʷ ʩʠʣʘ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʫʩʪʘʥʦʚʢʘ, ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ) 

ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  
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ʊʠʧ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʨʞʝʥʴ | ʆʩʝʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʣʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʦʞʠʪʴ ʢ ʩʪʝʨʞʥʶ ʠʣʠ ʛʨʫʧʧʝ ʩʪʝʨʞʥʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ 

ʦʩʝʚʫʶ ʩʠʣʫ. ɺʳʙʨʘʚ ʵʪʫ ʢʦʤʘʥʜʫ, ʨʝʜʘʢʪʦʨ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ 

ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʦʜʥʦʛʦ ʩʪʝʨʞʥʷ ʠʣʠ ʩʨʘʟʫ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛ 

ʟʘʜʘʥʠʷ ʩʠʣʳ ʜʣʷ ʛʨʫʧʧʳ ʩʪʝʨʞʥʝʡ, ʝʩʣʠ ʦʥʠ ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʙʨʘʥʳ. ʏʪʦʙʳ 

ʚʚʝʩʪʠ ʥʦʚʫʶ ʥʘʛʨʫʟʢʫ ʚ ʨʝʞʠʤʝ ʚʚʦʜʘ ʜʣʷ ʦʜʥʦʛʦ ʩʪʝʨʞʥʷ ʥʘʞʤʠʪʝ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ 

ʚ ʪʦʯʢʝ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʫʯʘʩʪʢʘ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʚʚʝʜʠʪʝ 

ʪʨʝʙʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʠ ʥʘʞʤʠʪʝ ʆʂ. ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘʞʤʠʪʝ 

ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʜʦʙʘʚʣʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ) 

ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ.  

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʊʠʧ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʨʞʝʥʴ | ʇʦʧʝʨʝʯʥʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʣʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʦʞʠʪʴ ʢ ʩʪʝʨʞʥʶ ʠʣʠ ʛʨʫʧʧʝ ʩʪʝʨʞʥʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ 

ʧʦʧʝʨʝʯʥʫʶ ʩʠʣʫ. ɺʳʙʨʘʚ ʵʪʫ ʢʦʤʘʥʜʫ, ʨʝʜʘʢʪʦʨ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʠʣʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʦʜʥʦʛʦ ʩʪʝʨʞʥʷ ʠʣʠ ʩʨʘʟʫ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛ ʟʘʜʘʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʣʳ ʜʣʷ ʛʨʫʧʧʳ ʩʪʝʨʞʥʝʡ, ʝʩʣʠ ʦʥʠ ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʙʨʘʥʳ. 

ʏʪʦʙʳ ʚʚʝʩʪʠ ʥʦʚʫʶ ʥʘʛʨʫʟʢʫ ʚ ʨʝʞʠʤʝ ʚʚʦʜʘ ʜʣʷ ʦʜʥʦʛʦ ʩʪʝʨʞʥʷ ʥʘʞʤʠʪʝ ʣʝʚʫʶ 

ʢʥʦʧʢʫ ʤʳʰʠ ʚ ʪʦʯʢʝ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʫʯʘʩʪʢʘ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ 

ʚʚʝʜʠʪʝ ʪʨʝʙʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʠ ʥʘʞʤʠʪʝ ʆʂ. ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʥʘʛʨʫʟʢʠ 

ʚ ʧʣʦʩʢʦʩʪʠ xy ʥʘʞʤʠʪʝ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʠʣʠ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʩ ʢʣʘʚʠʰʝʡ SHIFT ʜʣʷ 

ʥʘʛʨʫʟʢʠ ʚ ʧʣʦʩʢʦʩʪʠ xz. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʜʦʙʘʚʣʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ) 

ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʊʠʧ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʨʞʝʥʴ | ʈʘʩʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʢʨʫʯʝʥʠʷ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʦʞʠʪʴ ʢ ʩʪʝʨʞʥʶ ʠʣʠ ʛʨʫʧʧʝ ʩʪʝʨʞʥʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ 

ʤʦʤʝʥʪ ʢʨʫʯʝʥʠʷ. ʈʘʙʦʪʘ ʢʦʤʘʥʜʳ ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʘ ʢʦʤʘʥʜʝ ʊʠʧ ʅʘʛʨʫʟʢʠ ʥʘ 

ʉʪʝʨʞʝʥʴ/ʆʩʝʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʣʘ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʜʦʙʘʚʣʝʥʠʝ, 

ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ) ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʊʠʧ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʨʞʝʥʴ | ʈʘʩʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʠʟʛʠʙʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʦʞʠʪʴ ʢ ʩʪʝʨʞʥʶ ʠʣʠ ʛʨʫʧʧʝ ʩʪʝʨʞʥʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ 

ʤʦʤʝʥʪ ʠʟʛʠʙʘ. ʈʘʙʦʪʘ ʢʦʤʘʥʜʳ ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʘ ʢʦʤʘʥʜʝ ʊʠʧ ʅʘʛʨʫʟʢʠ ʥʘ 
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ʉʪʝʨʞʝʥʴ/ʇʦʧʝʨʝʯʥʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʣʘ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʜʦʙʘʚʣʝʥʠʝ, 

ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ) ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʣʘʩʪʠʥʫ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʚʚʦʜʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʣʘʩʪʠʥʳ. 

ʅʘʛʨʫʟʢʘ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʠʣʠ ʢ ʦʜʥʦʡ ʧʣʘʩʪʠʥʝ ʠʣʠ ʢ ʛʨʫʧʧʝ ʚʳʜʝʣʝʥʥʳʭ ʧʣʘʩʪʠʥ. ɺ 

ʵʪʦʤ ʨʝʞʠʤʝ ʥʘʞʤʠʪʝ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʥʘ ʦʜʥʦʡ ʠʟ ʪʨʝʙʫʝʤʳʭ ʧʣʘʩʪʠʥ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʜʠʘʣʦʛʘ ʚʚʦʜʘ ʥʘʛʨʫʟʢʠ. ʅʘʛʨʫʟʢʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʚ ʣʦʢʘʣʴʥʦʡ ʠʣʠ 

ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ ʚ ʚʠʜʝ ʜʘʚʣʝʥʠʷ ʠʣʠ ʩʠʣʳ. 

ʋʩʪʘʥʦʚʢʘ ʧʪʠʯʢʠ ʚ ʦʧʮʠʠ ʅʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʣʘʝʪ ʚʩʝ ʧʦʣʷ ʚʚʦʜʘ 

ʘʢʪʠʚʥʳʤʠ ʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʟʘʜʘʥʠʝ ʣʠʥʝʡʥʦ ʠʟʤʝʥʷʶʱʝʡʩʷ ʥʘʛʨʫʟʢʫ ʥʘ 

ʧʣʘʩʪʠʥʫ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʫ ʚʳʜʝʣʝʥʥʳʭ ʧʣʘʩʪʠʥ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʋʜʘʣʠʪʴ ʚ ʵʪʦʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʜʦʙʘʚʣʝʥʠʝ, ʟʘʤʝʥʘ, 

ʫʜʘʣʝʥʠʝ) ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʃʠʥʝʡʥʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʣʘʩʪʠʥʫ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʚʚʦʜʘ ʣʠʥʝʡʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʧʣʘʩʪʠʥʳ.  

ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʚʳʜʝʣʠʪʝ ʧʣʘʩʪʠʥʳ ʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʚʳʙʦʨʘ ʥʘʞʤʠʪʝ 

Enter/Space. ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 3 ʛʨʘʥʠʯʥʳʝ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ. ʇʦʩʣʝ 

ʫʢʘʟʘʥʠʷ 3-ʡ ʪʦʯʢʠ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʚʚʦʜʘ ʥʘʛʨʫʟʢʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʘʛʨʫʟʢʘ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʚ ʣʦʢʘʣʴʥʦʡ ʠʣʠ ʛʣʦʙʘʣʴʥʦʡ ʉʂ. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʧʨʠʚʝʜʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʫʢʘʟʘʥʥʳʭ ʪʦʯʝʢ, ʘ ʚ 

ʚʝʨʭʥʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʚʣʝʥʠʷ ʚ ʣʦʢʘʣʴʥʦʡ (ʢʘʢ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ) ʠʣʠ ʛʣʦʙʘʣʴʥʦʡ 

ʉʂ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʧʝʨʝʢʣʶʯʘʪʝʣʷ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʟʘʜʘʥʠʷ ʥʘʛʨʫʟʢʠ ʩʣʫʞʘʪ ʢʦʤʘʥʜʳ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ ʚʠʜʘ ï ɼʘʚʣʝʥʠʝ ʥʘ ʧʣʘʩʪʠʥʳ ʠ ɿʥʘʯʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʥʘ ʧʣʘʩʪʠʥʳ. 

ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʫ ʚʳʜʝʣʝʥʥʳʭ ʧʣʘʩʪʠʥ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʋʜʘʣʠʪʴ ʚ ʵʪʦʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʜʦʙʘʚʣʝʥʠʝ, ʟʘʤʝʥʘ, 

ʫʜʘʣʝʥʠʝ) ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ. 
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ʉʥʝʛʦʚʘʷ ʥʘʛʨʫʟʢʘ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʚʚʦʜʘ ʩʥʝʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʣʘʩʪʠʥʳ. ʅʘʛʨʫʟʢʘ 

ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʚʳʜʝʣʝʥʥʳʝ ʧʣʘʩʪʠʥʳ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʚʘʤ ʥʘʞʤʠʪʝ ʣʝʚʫʶ ʢʥʦʧʢʫ 

ʤʳʰʠ ʥʘ ʦʜʥʦʡ ʠʟ ʪʨʝʙʫʝʤʳʭ ʧʣʘʩʪʠʥ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʜʠʘʣʦʛʘ ʚʚʦʜʘ 

ʥʘʛʨʫʟʢʠ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʜʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ) ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, 

ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ. 

ɺ ʩʧʠʩʢʝ ʅʦʤʝʨ ʩʥʝʛʦʚʦʛʦ ʨʘʡʦʥʘ ʢʨʦʤʝ ʥʦʤʝʨʦʚ ʩʥʝʛʦʚʳʭ ʨʘʡʦʥʦʚ ʚ ʩʢʦʙʢʘʭ 

ʫʢʘʟʘʥʦ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʩʘ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʠʟ ʪʘʙʣʠʮʳ 4* ʉʅʠʇ 2.01.07-85* 

(ʪʘʙʣʠʮʘ 10.1 ʉʇ 20.13330.2011). 

ʉe ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʥʦʩ ʩʥʝʛʘ ʩ ʧʦʢʨʳʪʠʡ ʟʜʘʥʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʚʝʪʨʘ ʠʣʠ ʠʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʠʥʠʤʘʝʤʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 10.5 ʉʇ 20.13330.2011;  

Ct ï ʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʠʥʠʤʘʝʤʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 10.6 ʉʇ 

20.13330.2011. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɺʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʚʚʦʜʘ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʣʘʩʪʠʥʳ. ʅʘʛʨʫʟʢʘ 

ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʚʳʜʝʣʝʥʥʳʝ ʧʣʘʩʪʠʥʳ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʚʘʤ ʥʘʞʤʠʪʝ ʣʝʚʫʶ ʢʥʦʧʢʫ 

ʤʳʰʠ ʥʘ ʦʜʥʦʡ ʠʟ ʪʨʝʙʫʝʤʳʭ ʧʣʘʩʪʠʥ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʜʠʘʣʦʛʘ ʚʚʦʜʘ 

ʥʘʛʨʫʟʢʠ. 

ʅʘʛʨʫʟʢʘ ʟʘʜʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ ʜʘʚʣʝʥʠʷ ʚʝʪʨʘ ʦʪ ʚʳʩʦʪʳ. ɿʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ 

ʚʚʦʜʷʪʩʷ ʯʝʨʝʟ ʟʘʧʷʪʫʶ ʚ ʧʦʣʝ ʀʥʪʝʥʩʠʚʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʩʦʪʳ ʯʝʨʝʟ ʟʘʧʷʪʫʶ 

ʚ ʧʦʣʝ ɺʳʩʦʪʘ. ʅʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʟʘʜʘʸʪʩʷ ʥʘʧʨʘʚʣʷʶʱʠʤʠ 

ʢʦʩʠʥʫʩʘʤʠ ʢ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʚ ʛʨʫʧʧʝ ʧʦʣʝʡ ʚʚʦʜʘ ʅʘʧʨʘʚʣʝʥʠʝ. 

ʉʨʝʜʥʶʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʚ ʚʠʜʝ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʤʦʞʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ɼʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʜʣʷ ʉʅʠʇ 

2.01.07-85* (ʉʇ 20.13330.2011) ʩ çʅʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷè) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 6.3. ɼʣʷ 

ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʫʧʧʘ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʜʘʚʣʝʥʠʷ ʦʪ ʚʳʩʦʪʳ. ɺ ʜʠʘʣʦʛʝ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʚʳʩʦʪʫ ʠ ʰʠʨʠʥʫ ʟʜʘʥʠʷ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, 

ʥʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʪʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʚʨʫʯʥʫʶ ʠʣʠ ʚʳʙʨʘʚ ʚʝʪʨʦʚʦʡ ʨʘʡʦʥ) ʠ ʪʠʧ 

ʤʝʩʪʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʥʘʛʨʫʟʢʝ ʫʯʠʪʳʚʘʝʪʩʷ, ʫʤʥʦʞʝʥʠʝʤ 

ʥʘ ʥʝʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʝʪʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠʣʠ ʫʤʥʦʞʝʥʠʝʤ ʥʘ ʥʝʛʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʚʝʪʨʘ ʧʨʠ ʟʘʜʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʚʣʝʥʠʷ ʚʝʪʨʘ ʦʪ 

ʚʳʩʦʪʳ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʇʝʨʝʩʯʠʪʘʪʴ 
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ʜʘʚʣʝʥʠʝ ʦʪ ʚʳʩʦʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʷ ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ɺʳʩʦʪʘ ʟʘʧʦʣʥʷʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʥʘ ʧʣʘʩʪʠʥʫ 

ʂʦʤʘʥʜʘ ʧʝʨʝʚʦʜʠʪ ʨʝʜʘʢʪʦʨ ʚ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʧʣʘʩʪʠʥʫ ʠʣʠ ʛʨʫʧʧʫ ʧʣʘʩʪʠʥ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʥʘʞʤʠʪʝ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʥʘ ʧʣʘʩʪʠʥʝ 

ʠʣʠ ʦʜʥʦʡ ʠʟ ʪʨʝʙʫʝʤʳʭ ʧʣʘʩʪʠʥ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʜʠʘʣʦʛʘ ʚʚʦʜʘ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʥʘʛʨʫʟʢʠ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʜʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ) ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʛʨʫʞʝʥʠʠ, 

ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ.  

ʊʠʧ ʥʘʛʨʫʟʢʠ ʊʝʤʧʝʨʘʪʫʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʚʥʦʤʝʨʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦ ʚʩʝʡ ʧʣʘʩʪʠʥʝ. ʊʠʧ ʥʘʛʨʫʟʢʠ ɻʨʘʜʠʝʥʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʚʥʦʤʝʨʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʪʦʣʱʠʥʝ ʧʣʘʩʪʠʥʳ. dT1 ï ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʛʨʘʥʠ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʦʨʤʘʣʠ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʣʘʩʪʠʥʳ, dT2 ï ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʃʠʥʝʡʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʣʘʩʪʠʥʫ 

ʂʦʤʘʥʜʘ ʧʝʨʝʚʦʜʠʪ ʨʝʜʘʢʪʦʨ ʚ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʛʨʫʧʧʫ 

ʧʣʘʩʪʠʥ, ʠʟʤʝʥʷʶʱʫʶʩʷ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ ʚʜʦʣʴ ʟʘʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɺʝʢʪʦʨ 

ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʫʢʘʟʳʚʘʝʪʩʷ ʪʦʯʢʦʡ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʩ ʧʦʤʦʱʴʶ ʣʝʚʦʡ ʢʥʦʧʢʠ 

ʤʳʰʠ. ʇʨʠ ʵʪʦʤ ʘʢʪʠʚʥʘ ʧʨʠʚʷʟʢʘ ʢ ʫʟʣʘʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʫʟʣʳ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʚʝʢʪʦʨʘ. ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʚʝʢʪʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, 

ʜʣʷ ʟʘʜʘʥʠʷ ʥʘʛʨʫʟʢʠ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩ ʥʘʛʨʫʟʢʦʡ (ʜʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ) ʚʳʧʦʣʥʷʶʪʩʷ ʚ 

ʟʘʛʨʫʞʝʥʠʠ, ʚʳʙʨʘʥʥʦʤ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫʞʝʥʠʡ.  

ʊʠʧ ʥʘʛʨʫʟʢʠ ʊʝʤʧʝʨʘʪʫʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥʳ. ʊʠʧ ʥʘʛʨʫʟʢʠ ɻʨʘʜʠʝʥʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦ ʪʦʣʱʠʥʝ ʧʣʘʩʪʠʥʳ. ɿʥʘʯʝʥʠʷ ʚ ʨʘʟʜʝʣʝ ʅʘʯʘʣʦ ʠ ʂʦʥʝʮ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʤʧʝʨʘʪʫʨʝ ʚ 

ʪʦʯʢʘʭ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʚʝʢʪʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ. dT1 ï ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʛʨʘʥʠ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʦʨʤʘʣʠ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʣʘʩʪʠʥʳ, dT2 ï ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦʣʷ ʚʚʦʜʘ ʅʘʧʨʘʚʣʝʥʠʝ ʟʘʜʘʶʪ ʚʝʢʪʦʨ ʣʠʥʝʡʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  
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ɼʘʚʣʝʥʠʝ ʥʘ ʦʙʲʝʤʥʳʡ ʵʣʝʤʝʥʪ 

ʇʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʜʘʚʣʝʥʠʝ ʥʘ ʛʨʘʥʠ ʚʳʙʨʘʥʥʳʭ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺʳʟʳʚʘʝʪ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʚʝʣʠʯʠʥʳ ʠ ʪʠʧʘ ʜʦʙʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʥʘʛʨʫʟʢʠ. 

ɿʥʘʢ ʜʘʚʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʛʦ ʩʦʚʧʘʜʘʝʪ ʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʦʨʤʘʣʠ ʢ ʛʨʘʥʠ ʦʙʲʝʤʥʦʛʦ 

ʵʣʝʤʝʥʪʘ, ʠʣʠ ʥʝʪ 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʋʩʢʦʨʝʥʠʝ | ʃʠʥʝʡʥʦʡ ʫʩʢʦʨʝʥʠʝ 

ɺr ʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʣʠʥʝʡʥʦʛʦ ʫʩʢʦʨʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ 

ʢʦʥʩʪʨʫʢʮʠʶ. ʅʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʫʩʢʦʨʝʥʠʷ ʠ ʝʛʦ ʚʝʣʠʯʠʥʫ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʋʩʢʦʨʝʥʠʝ | ʋʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ 

ɺʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʪʦʯʢʫ ï ʮʝʥʪʨ ʚʨʘʱʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ 

(ʩʯʠʪʘʝʪʩʷ ʯʪʦ ʚʝʢʪʦʨʘ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʢʦʣʣʠʥʝʘʨʥʳ). 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɿʘʛʨʫʞʝʥʠʷ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛ ɿʘʛʨʫʞʝʥʠʷ, ʧʦʢʘʟʘʥʥʳʡ ʥʠʞʝ. 

ɿʘʛʨʫʞʝʥʠʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʦʤʙʠʥʘʮʠʶ ʥʘʛʨʫʟʦʢ ʣʶʙʦʛʦ ʚʠʜʘ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʤʝʥʝʤ ʠ ʜʚʫʤʷ ʩʦʩʪʦʷʥʠʷʤʠ: ʚʢʣʶʯʝʥ/ʚʳʢʣʶʯʝʥ ʠ 

ʘʢʪʠʚʥʳʡ/ʥʝʘʢʪʠʚʥʳʡ. ɼʘʣʝʝ ʧʦʚʝʜʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʦʪ ʣʶʙʦʛʦ 

ʟʘʛʨʫʞʝʥʠʷ ʠ ʦʪ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ. ʈʘʙʦʪʘ ʩ ʟʘʛʨʫʞʝʥʠʷʤʠ ʘʥʘʣʦʛʠʯʥʘ ʨʘʙʦʪʝ ʩʦ 

ʩʣʦʷʤʠ. ɽʩʣʠ ʟʘʛʨʫʞʝʥʠʝ ʚʳʢʣʶʯʝʥʦ, ʪʦ ʥʘʛʨʫʟʢʠ ʠʟ ʥʝʛʦ ʥʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ 

ʵʢʨʘʥʝ. ɽʩʣʠ ʟʘʛʨʫʞʝʥʠʝ ʘʢʪʠʚʥʦ, ʪʦ ʧʨʠ ʟʘʜʘʥʠʠ ʥʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʙʫʜʝʪ 

ʧʨʝʜʣʘʛʘʪʴʩʷ ʧʦʤʝʩʪʠʪʴ ʝʝ ʚ ʘʢʪʠʚʥʦʝ ʟʘʛʨʫʞʝʥʠʝ. ʂʘʞʜʦʤʫ ʟʘʛʨʫʞʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʚʦʡ ʮʚʝʪ, ʢʦʪʦʨʳʡ, ʧʨʠ ʞʝʣʘʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʱʝʣʯʢʦʤ ʃʂʄ ʥʘ ʮʚʝʪʝ ʪʦʛʦ 

ʟʘʛʨʫʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʭʦʪʝʣʦʩʴ ʙʳ ʠʟʤʝʥʠʪʴ. 
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ʈʠʩʫʥʦʢ 3.1 ï ɼʠʘʣʦʛ ɿʘʛʨʫʞʝʥʠʷ 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʥʦʚʦʝ ʟʘʛʨʫʞʝʥʠʝ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ. 

ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʩʪʘʨʦʝ ʟʘʛʨʫʞʝʥʠʝ ʱʝʣʢʥʠʪʝ ʥʘ ʥʝʤ ʚ ʩʧʠʩʢʝ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʀʟʤʝʥʠʪʴ. 

ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʟʘʛʨʫʞʝʥʠʝ ʚʳʜʝʣʠʪʝ ʝʛʦ ʚ ʩʧʠʩʢʝ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ. 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ɸʢʪʠʚʥʳʡ ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʘʢʪʠʚʥʳʤ ʚʳʙʨʘʥʥʦʝ ʚ ʩʧʠʩʢʝ 

ʟʘʛʨʫʞʝʥʠʝ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʍ Ÿ ɸʢʪʠʚʥʦʝ ʚʩʝ ʥʘʛʨʫʟʢʠ ʠʟ ʚʳʙʨʘʥʥʦʛʦ ʟʘʛʨʫʞʝʥʠʷ 

ʙʫʜʫʪ ʧʝʨʝʤʝʱʝʥʳ ʚ ʘʢʪʠʚʥʦʝ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʂʦʤʘʥʜʘ  ʎʚʝʪʥʳʝ ʟʘʛʨʫʞʝʥʠʷ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʊʝʢʫʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ʚʢʣʶʯʘʝʪ / ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ ʮʚʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʚʩʝʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚʩʝʭ 

ʟʘʛʨʫʞʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤ ʮʚʝʪʦʤ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʢʨʝʪʥʳʤ 

ʟʘʛʨʫʞʝʥʠʷʤ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʟʘʛʨʫʞʝʥʠʷ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʟʘʛʨʫʞʝʥʠʷ, ʚʳʟʳʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʛʣʘʚʝ 4 

ʂʦʤʙʠʥʘʮʠʷ ʟʘʛʨʫʞʝʥʠʡ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛ ʂʦʤʙʠʥʘʮʠʷ ʟʘʛʨʫʞʝʥʠʡ, ʧʦʢʘʟʘʥʥʳʡ ʥʠʞʝ. 

ʂʦʤʙʠʥʘʮʠʷ ʟʘʛʨʫʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʝʡʥʫʶ ʢʦʤʙʠʥʘʮʠʶ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʟʘʛʨʫʞʝʥʠʡ. ɺʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʙʠʥʘʮʠʡ 

ʟʘʛʨʫʞʝʥʠʡ. 
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ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʅʦʚʘʷ ʠ ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʚʝʩʪʠ ʥʘʟʚʘʥʠʝ ʢʦʤʙʠʥʘʮʠʠ. ʏʪʦʙʳ ʜʦʙʘʚʠʪʴ ʟʘʛʨʫʞʝʥʠʝ ʚ 

ʢʦʤʙʠʥʘʮʠʶ ʚʳʙʝʨʝʪʝ ʥʘʟʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʤʙʠʥʘʮʠʠ ʚ ʩʧʠʩʢʝ. ɿʘʪʝʤ ʥʫʞʥʦ 

ʚʳʙʨʘʪʴ ʟʘʛʨʫʞʝʥʠʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʟʘʛʨʫʞʝʥʠʡ, ʚʚʝʩʪʠ ʜʣʷ ʥʝʛʦ ʤʥʦʞʠʪʝʣʴ ʠ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ. ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʤʥʦʞʠʪʝʣʴ ʟʘʛʨʫʞʝʥʠʷ, ʚʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʦʝ 

ʟʘʛʨʫʞʝʥʠʝ ʚ ʩʧʠʩʢʝ ʟʘʛʨʫʞʝʥʠʡ ʠʣʠ ʤʥʦʞʠʪʝʣʝʡ, ʚ ʧʦʣʝ ʄʥʦʞʠʪʝʣʴ ʟʘʜʘʡʪʝ ʥʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʀʟʤʝʥʠʪʴ. ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʟʘʛʨʫʞʝʥʠʝ ʠʟ ʢʦʤʙʠʥʘʮʠʠ 

ʟʘʛʨʫʞʝʥʠʡ, ʚʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʦʝ ʟʘʛʨʫʞʝʥʠʝ ʚ ʩʧʠʩʢʝ ʟʘʛʨʫʞʝʥʠʡ ʠʣʠ ʤʥʦʞʠʪʝʣʝʡ ʠ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ. 

ʉʪʘʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʚ ʤʘʩʩʳ 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ ʤʘʩʩʳ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʤʘʩʩʫ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ, ʥʦ ʠ ʤʘʩʩʳ, ʟʘʜʘʥʥʳʝ ʚ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʥʘʛʨʫʟʦʢ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʛʨʘʤʦʪʥʦ ʚʝʩʪʠ ʨʘʩʯʝʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ, ʩʝʡʩʤʠʢʠ, ʧʫʣʴʩʘʮʠʡ 

ʚʝʪʨʘ. ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ʇʦʨʷʜʦʢ ʟʘʜʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘʛʨʫʟʢʠ: 

1. ɺ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ çɼʦʙʘʚʠʪʴ ʚè ʚʳʙʨʘʪʴ ʦʜʥʦ ʠʟ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʟʘʛʨʫʞʝʥʠʡ ʚ ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʳ ʤʘʩʩʳ. ʇʫʥʢʪ ɼʠʥʘʤʠʯʝʩʢʠʝ ʤʘʩʩʳ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʘʛʨʫʞʝʥʠʝ ʜʦʙʘʚʠʪʩʷ ʚ ʤʘʪʨʠʮʫ ʤʘʩʩ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ. ɽʩʣʠ ʨʘʥʝʝ ʟʘʜʘʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ ʟʘʛʨʫʞʝʥʠʷ 

(ʩʝʡʩʤʠʯʝʩʢʠʝ ʠʣʠ ʧʫʣʴʩʘʮʠʠ ʚʝʪʨʘ), ʪʦ ʪʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ 

ʦʜʥʦʛʦ ʠʟ ʥʠʭ. 

2. ɺ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʚʳʙʨʘʪʴ ʟʘʛʨʫʞʝʥʠʝ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʚʚʝʩʪʠ ʜʣʷ 

ʥʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ. ʂʦʤʧʦʥʝʥʪʳ ʥʘʛʨʫʟʢʠ ʧʦ ʦʩʠ Z 

ʧʨʠ ʵʪʦʤ ʙʫʜʫʪ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʤʘʩʩʳ ʠ ʧʨʠʚʝʜʝʥʳ ʢ ʫʟʣʘʤ. 

ɿʘʤʝʯʘʥʠʝ: ʄʘʩʩʘ ʤʦʜʝʣʠ ʢʦʥʩʪʨʫʢʮʠʠ ʦʜʠʥ ʨʘʟ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʤʘʪʨʠʮʝ ʤʘʩʩ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʟʘʛʨʫʞʝʥʠʝ ʩ ʤʥʦʞʠʪʝʣʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʥʝ 

ʪʨʝʙʫʝʪʩʷ. 

3. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ 

ʠ ʟʘʛʨʫʞʝʥʠʡ, ʥʘʛʨʫʟʢʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʤʘʩʩʳ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʟʘʛʨʫʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʜʘʣʝʥʦ ʠʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʩʩ. 

ʉʣʫʯʘʡʥʳʝ ʥʘʛʨʫʞʝʥʠʷ 

ɺʳʟʳʚʘʝʪ ʦʢʥʦ ʟʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʫʩʪʘʣʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʟʘʛʨʫʞʝʥʠʡ. 

ɺʦʟʤʦʞʥʦ ʟʘʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʫʩʪʘʣʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʚʩʝʭ ʟʘʛʨʫʞʝʥʠʡ ʠʣʠ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ. 
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ʇʦʜʨʦʙʥʝʝ ʦʙ ʫʩʪʘʣʦʩʪʥʦʤ ʨʘʩʯʝʪʝ ʠʟʣʦʞʝʥʦ ʚ ʛʣʘʚʝ 4. 

ɻʨʘʬʠʢ ʥʘʛʨʫʟʢʠ 

ɺr ʟʳʚʘʝʪ ʦʢʥʦ ʚʳʙʦʨʘ ʟʘʛʨʫʞʝʥʠʡ ʜʣʷ ʟʘʜʘʥʠʷ ʛʨʘʬʠʢʦʚ. 

ɺʦʟʤʦʞʥʦ ʟʘʜʘʥʠʝ ʝʜʠʥʦʛʦ ʛʨʘʬʠʢʘ ʥʘʛʨʫʟʢʠ ʜʣʷ ʚʩʝʭ ʟʘʛʨʫʞʝʥʠʡ ʠʣʠ ʦʪʜʝʣʴʥʦʛʦ 

ʛʨʘʬʠʢʘ ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʛʨʫʞʝʥʠʷ. ɽʩʣʠ ʛʨʘʬʠʢ ʜʣʷ ʟʘʛʨʫʞʝʥʠʷ ʥʝ ʟʘʜʘʥ, ʘ ʵʪʦ ʟʘʛʨʫʞʝʥʠʝ 

ʚʢʣʶʯʝʥʦ ʚ ʢʦʤʙʠʥʘʮʠʶ ʟʘʛʨʫʞʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʚʳʥʫʞʜʝʥʥʳʭ 

ʢʦʣʝʙʘʥʠʡ, ʪʦ ʨʘʩʯʝʪ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʚʳʜʘʯʝʡ ʩʦʦʙʱʝʥʠʷ, ʯʪʦ ʥʝ ʜʣʷ ʚʩʝʭ ʟʘʛʨʫʞʝʥʠʡ 

ʟʘʜʘʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʢʠ ʦʪ ʚʨʝʤʝʥʠ.  

ʂʥʦʧʢʘ çɿʘʜʘʪʴ ʛʨʘʬʠʢè ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ ʬʫʥʢʮʠʡ ʜʣʷ ʟʘʜʘʥʠʷ ʛʨʘʬʠʢʘ 

ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʢʠ ʚʦ ʚʨʝʤʝʥʠ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. ɺ ʨʝʜʘʢʪʦʨʝ ʟʘʜʘʝʪʩʷ ʟʘʢʦʥ 

ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʡ ʫʤʥʦʞʘʝʪʩʷ ʩʪʘʪʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʃʠʥʝʡʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʣʠʪʫ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʣʠʥʝʡʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʛʨʘʥʴ ʧʣʠʪʳ. ʇʦʩʣʝ ʚʳʙʦʨʘ 

ʛʨʘʥʠ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʛʨʫʟʢʠ. 

ʉʦʙʩʪʚʝʥʥʳʡ ʚʝʩ 

ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʚʝʩ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɼʣʷ 

ʘʢʪʠʚʘʮʠʠ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʤʝʥʶ ʈʘʩʯʝʪ | ʇʘʨʘʤʝʪʨʳ 

ʨʘʩʯʝʪʘ ʩʜʝʣʘʪʴ ʘʢʪʠʚʥʦʡ ʦʧʮʠʶ ɺʝʩ ʥʘ ʯʘʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʤʥʦʞʠʪʝʣʠ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʚʦ ʚʩʝʭ ʟʘʛʨʫʞʝʥʠʷʭ ʦʙʥʫʣʷʪʩʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʪʘʥʝʪ ʜʦʩʪʫʧʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ ʥʘ ʯʘʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʤʝʥʶ ʅʘʛʨʫʟʢʘ. ʇʨʠ 

ʘʢʪʠʚʘʮʠʠ ʜʘʥʥʦʡ ʦʧʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʦʙʩʪʚʝʥʥʳʡ ʚʝʩ ʥʘ ʚʳʜʝʣʝʥʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʳʚʘʝʪʩʷ ʟʘʛʨʫʞʝʥʠʝ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʚʳʜʝʣʝʥʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ. ʂʥʦʧʢʘ ʅʝ ʟʘʜʘʥʥʳʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʵʣʝʤʝʥʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʟʘʜʘʥ 

ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ. 

ʄʝʥʶ ʀʥʩʪʨʫʤʝʥʪʳ 

ʂʦʤʘʥʜʳ ʵʪʦʛʦ ʤʝʥʶ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʩ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

ɺʳʪʘʣʢʠʚʘʥʠʝ 

ʇʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʥʦʛʦʩʝʢʮʠʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʣʠʥʝʡʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 

ʨʘʟʤʝʨʦʚ ʠ ʧʦʚʦʨʦʪʦʤ ʩʝʢʮʠʡ. ʕʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʢʪʦʨʦʤ ʧʝʨʝʤʝʱʝʥʠʷ 

ʦʜʥʦʡ ʩʝʢʮʠʠ, ʯʠʩʣʦʤ ʩʝʢʮʠʡ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠ ʫʛʣʦʤ ʧʦʚʦʨʦʪʘ 
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ʩʝʢʮʠʡ. ɺʥʘʯʘʣʝ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʫʟʝʣ, ʩʪʝʨʞʝʥʴ, ʧʣʘʩʪʠʥʫ ʠʣʠ ʛʨʫʧʧʫ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʢʦʤʙʠʥʘʮʠʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦʙʳ ʢʦʤʘʥʜʘ ʩʪʘʣʘ ʜʦʩʪʫʧʥʦʡ. ɿʘʪʝʤ ʥʫʞʥʦ ʟʘʜʘʪʴ 

ʚʝʢʪʦʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʜʥʫ ʩʝʢʮʠʶ. ʇʝʨʚʦʝ ʥʘʞʘʪʠʝ ʤʳʰʠ ʟʘʜʘʝʪ ʥʘʯʘʣʦ ʚʝʢʪʦʨʘ, 

ʧʨʠʯʸʤ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʘ ʚʝʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʫʟʝʣ (ʝʩʣʠ ʥʘʯʘʣʦ 

ʚʝʢʪʦʨʘ ʟʘʜʘʸʪʩʷ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʝʟ ʧʨʠʚʷʟʢʠ ʢ ʩʫʱʝʩʪʚʫʶʱʝʤʫ 

ʫʟʣʫ, ʪʦ ʦʧʮʠʠ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠ ʧʦʚʦʨʦʪʘ ʩʝʢʮʠʡ ʙʫʜʫʪ ʥʝʜʦʩʪʫʧʥʳ). ʕʪʦʪ ʫʟʝʣ 

ʩʪʘʥʦʚʠʪʩʷ ʙʘʟʦʚʳʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ, ʠ ʧʦʚʦʨʦʪ ʩʝʢʮʠʠ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʚʦʢʨʫʛ ʜʘʥʥʦʛʦ ʫʟʣʘ ʚ ʧʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʚʝʢʪʦʨʫ ʧʝʨʝʤʝʱʝʥʠʷ. ɺʪʦʨʦʝ 

ʥʘʞʘʪʠʝ ï ʟʘʜʘʸʪ ʢʦʥʝʮ ʚʝʢʪʦʨʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ 

ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ, ʟʘʜʘʪʴ ʯʠʩʣʦ ʩʝʢʮʠʡ, ʧʦʣʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ 

ʩʝʢʮʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ. 

ɺʝʢʪʦʨ ʫʤʥʦʞʝʥʠʷ ʟʘʜʘʸʪʩʷ ʜʣʷ ʦʜʥʦʡ ʩʝʢʮʠʠ, ʪ.ʝ. ʜʣʷ N ʩʝʢʮʠʡ ʦʙʱʠʡ ʚʝʢʪʦʨ 

ʫʤʥʦʞʝʥʠʷ ʙʫʜʝʪ ʚ N ʨʘʟ ʙʦʣʴʰʝ, ʘ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ 

ʟʘʜʘʸʪʩʷ ʜʣʷ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʢʮʠʡ, ʪ.ʝ. ʜʣʷ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʙʫʜʝʪ 

ʜʝʣʠʪʴʩʷ ʥʘ N, ʘ ʨʘʟʤʝʨʳ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ. ʇʨʠ ʩʦʟʜʘʥʠʠ 

ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʧʣʘʩʪʠʥ ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʤʥʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ 

ʢʨʦʤʝ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦʟʜʘʶʪʩʷ ʠ ʧʣʘʩʪʠʥʳ, ʢʦʧʠʨʦʚʘʥʠʝʤ ʠʩʭʦʜʥʳʭ ʥʘ ʚʝʢʪʦʨ 

ʚʳʪʘʣʢʠʚʘʥʠʷ. 

ʇʘʨʘʤʝʪʨ çʇʦʤʝʩʪʠʪʴ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʚè ʧʦʟʚʦʣʷʝʪ: 

¶ ʧʦʤʝʩʪʠʪʴ ʩʦʟʜʘʚʘʝʤʳʝ ʦʙʲʝʢʪʳ ʚ ʘʢʪʠʚʥʳʡ ʩʣʦʡ; 

¶ ʧʦʤʝʩʪʠʪʴ ʩʦʟʜʘʚʘʝʤʳʝ ʦʙʲʝʢʪʳ ʚ ʨʦʜʠʪʝʣʴʩʢʠʡ ʩʣʦʡ (ʠʩʭʦʜʥʳʡ ʩʣʦʡ 

ʚʳʪʘʣʢʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ); 

¶ ʧʦʤʝʩʪʠʪʴ ʢʘʞʜʫʶ ʩʦʟʜʘʚʘʝʤʫʶ ʩʝʢʮʠʶ ʚ ʦʪʜʝʣʴʥʳʡ ʩʣʦʡ (ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʵʪʘʞʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʙʦʣʦʯʝʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʠ). 

ɺʳʪʘʣʢʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ: 

¶ ʂʦʧʠʨʦʚʘʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʫʟʣʦʚ ʠ ʫʟʣʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʚʳʜʝʣʝʥʥʳʤ 

ʵʣʝʤʝʥʪʘʤ ʥʘ ʚʝʢʪʦʨ ʚʳʪʘʣʢʠʚʘʥʠʷ; 

¶ ʇʦʚʦʨʦʪ ʩʢʦʧʠʨʦʚʘʥʥʳʭ ʫʟʣʦʚ ʚʦʢʨʫʛ ʙʘʟʦʚʦʛʦ; 

¶ ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʫʟʣʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ; 

¶ ʉʦʟʜʘʥʠʝ ʩʪʝʨʞʥʝʡ, ʧʣʘʩʪʠʥ ʠ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʦʚ;  

ʆʧʮʠʷ çʇʦʚʪʦʨʝʥʠʝ ʥʘʛʨʫʟʦʢ ʠ ʦʧʦʨè ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʚʩʝʭ 

ʥʘʛʨʫʟʦʢ ʠ ʦʧʦʨ ʚʦ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʝ ʵʣʝʤʝʥʪʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ, ʯʪʦ ʫʟʣʳ, 
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ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʪʘʣʢʠʚʘʥʠʷ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʲʝʜʠʥʷʪʴʩʷ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʫʟʣʘʤʠ.  

ʇʦʵʪʦʤʫ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ɺʳʪʘʣʢʠʚʘʥʠʷ ʩ ʚʢʣʶʯʝʥʥʦʡ ʦʧʮʠʝʡ 

ʇʦʚʪʦʨʝʥʠʝ ʥʘʛʨʫʟʦʢ ʠ ʦʧʦʨ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʠ ʆʙʲʝʜʠʥʝʥʠʝ ʫʟʣʦʚ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʦʣʷʨʥʳʡ ʤʘʩʩʠʚ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʩʦʟʜʘʥʠʷ ʧʦʣʷʨʥʦʛʦ ʤʘʩʩʠʚʘ ʚʳʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʄʘʩʩʠʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʢʪʦʨʦʤ ʚʨʘʱʝʥʠʷ ʠ ʧʦʣʥʳʤ ʫʛʣʦʤ ʧʦʚʦʨʦʪʘ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʢʦʤʘʥʜʳ ʧʨʦʠʩʭʦʜʠʪ ʢʦʧʠʨʦʚʘʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʦʢʨʫʛ ʚʝʢʪʦʨʘ ʚʨʘʱʝʥʠʷ. 

ʀʥʩʪʨʫʤʝʥʪ ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʝ ʪʦʣʴʢʦ ʢʦʧʠʨʦʚʘʪʴ, ʥʦ ʠ ʩʦʝʜʠʥʷʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʢʦʧʠʠ ʩʪʝʨʞʥʷʤʠ, ʧʣʘʩʪʠʥʘʤʠ ʠʣʠ ʦʙʲʸʤʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʋʛʦʣ 

ʧʦʚʦʨʦʪʘ ʟʘʜʘʸʪʩʷ ʜʣʷ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʢʮʠʡ, ʪ.ʝ. ʧʨʠ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʢʦʧʠʡ N, 

ʜʣʷ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʙʫʜʝʪ ʜʝʣʠʪʴʩʷ ʥʘ N. 

ɺʥʘʯʘʣʝ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʫʟʝʣ, ʩʪʝʨʞʝʥʴ, ʧʣʘʩʪʠʥʫ, ʦʙʲʸʤʥʳʡ ʵʣʝʤʝʥʪ ʠʣʠ ʛʨʫʧʧʫ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦʙʳ ʢʦʤʘʥʜʘ ʩʪʘʣʘ ʜʦʩʪʫʧʥʦʡ. ɿʘʪʝʤ 

ʥʫʞʥʦ ʟʘʜʘʪʴ ʚʝʢʪʦʨ ï ʦʩʴ ʚʨʘʱʝʥʠʷ. ʇʝʨʚʦʝ ʥʘʞʘʪʠʝ ʤʳʰʠ ʟʘʜʘʝʪ ʥʘʯʘʣʦ ʚʝʢʪʦʨʘ, 

ʧʨʠʯʸʤ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʘ ʚʝʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʫʟʝʣ. ʏʝʨʝʟ ʵʪʦʪ 

ʫʟʝʣ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʦʩʴ ʚʨʘʱʝʥʠʷ. ɺʪʦʨʦʝ ʥʘʞʘʪʠʝ ʤʳʰʠ ï ʢʦʥʝʮ ʚʝʢʪʦʨʘ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʟʘʜʘʶʪʩʷ ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ: ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʢʮʠʡ, ʫʛʦʣ ʠ ʚʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʢʦʧʠʡ ʩʪʝʨʞʥʷʤʠ, ʧʣʘʩʪʠʥʘʤʠ ʠʣʠ 

ʦʙʲʸʤʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ʇʘʨʘʤʝʪʨ çʇʦʤʝʩʪʠʪʴ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʚè ʧʦʟʚʦʣʷʝʪ: 

¶ ʧʦʤʝʩʪʠʪʴ ʩʦʟʜʘʚʘʝʤʳʝ ʦʙʲʝʢʪʳ ʚ ʘʢʪʠʚʥʳʡ ʩʣʦʡ; 

¶ ʧʦʤʝʩʪʠʪʴ ʩʦʟʜʘʚʘʝʤʳʝ ʦʙʲʝʢʪʳ ʚ ʨʦʜʠʪʝʣʴʩʢʠʡ ʩʣʦʡ (ʠʩʭʦʜʥʳʡ ʩʣʦʡ 

ʚʳʪʘʣʢʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ); 

¶ ʧʦʤʝʩʪʠʪʴ ʢʘʞʜʫʶ ʩʦʟʜʘʚʘʝʤʫʶ ʩʝʢʮʠʶ ʚ ʦʪʜʝʣʴʥʳʡ ʩʣʦʡ. 

ʆʧʮʠʷ çʇʦʚʪʦʨʝʥʠʝ ʥʘʛʨʫʟʦʢ ʠ ʦʧʦʨè ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʚʩʝʭ 

ʥʘʛʨʫʟʦʢ ʠ ʦʧʦʨ ʚʦ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʝ ʵʣʝʤʝʥʪʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ, ʯʪʦ ʫʟʣʳ, 

ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʪʘʣʢʠʚʘʥʠʷ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʲʝʜʠʥʷʪʴʩʷ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʫʟʣʘʤʠ.  
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ʇʦʵʪʦʤʫ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʇʦʣʷʨʥʳʡ ʤʘʩʩʠʚ ʩ ʚʢʣʶʯʝʥʥʦʡ ʦʧʮʠʝʡ 

ʇʦʚʪʦʨʝʥʠʝ ʥʘʛʨʫʟʦʢ ʠ ʦʧʦʨ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʠ ʆʙʲʝʜʠʥʝʥʠʝ ʫʟʣʦʚ.  

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʦʚʝʨʥʫʪʴ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʧʦʚʦʨʦʪʘ ʚʳʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʈʝʜʘʢʪʦʨ ʧʦʟʚʦʣʷʝʪ 

ɺʘʤ ʧʦʚʦʨʘʯʠʚʘʪʴ ʵʣʝʤʝʥʪʳ ʚ ʧʣʦʩʢʦʩʪʠ ʚʠʜʘ, ʪʦ ʝʩʪʴ ʚʦʢʨʫʛ ʚʝʢʪʦʨʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʚʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʦʵʪʦʤʫ ʧʝʨʝʜ ʧʦʚʦʨʦʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ 

ʢ ʥʫʞʥʦʤʫ ʚʠʜʫ.  

ʇʦʚʦʨʦʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ʚʨʘʱʝʥʠʷ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ɺʳ ʚʳʜʝʣʠʣʠ 

ʪʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ɺʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʝʨʥʫʪʴ, ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʱʝʣʯʢʦʤ ʃʂʄ ʧʦ 

ʢʘʢʦʤʫ-ʣʠʙʦ ʫʟʣʫ ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʧʦ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ ʚʠʜʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʣʫʞʠʪʴ 

ʮʝʥʪʨʦʤ ʧʦʚʦʨʦʪʘ.  

ɼʘʣʝʝ, ʩʤʝʱʘʷ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ, ʟʘ ʥʠʤ ʧʦʪʷʥʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʚ ʚʠʜʝ 

ʣʫʯʘ, ʥʘ ʢʦʥʮʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʜʧʠʩʳʚʘʪʴʩʷ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ, ʥʘ 

ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʦʚʝʨʥʫʪʘ ʚʳʜʝʣʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ (ʠʣʠ ʝʝ ʯʘʩʪʴ) ʝʩʣʠ ʟʘʚʝʨʰʠʪʴ ʧʦʚʦʨʦʪ 

ʝʱʝ ʦʜʥʠʤ ʱʝʣʯʢʦʤ ʃʂʄ.  

ʏʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʜʦ ʚʪʦʨʦʛʦ 

(ʟʘʚʝʨʰʘʶʱʝʛʦ) ʱʝʣʯʢʘ ʃʂʄ ʩʣʝʜʫʝʪ ʚʳʟʚʘʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɿʘʜʘʪʴ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʟʘʜʘʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʠʣʠ ʢʣʘʚʠʰʫ Space ʠʣʠ Enter. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʘ ʧʘʥʝʣʠ ʩʪʘʪʫʩʘ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴʩʷ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ. 

ʇʨʠʨʘʱʝʥʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʫʛʣʦʚʦʤʫ ʰʘʛʫ. ʑʝʣʯʦʢ ʇʂʄ ʤʳʰʠ 

ʦʪʤʝʥʷʝʪ ʢʦʤʘʥʜʫ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʦʚʦʨʦʪ+ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʧʦʚʦʨʦʪ ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʜʚʫʤ 

ʫʟʣʘʤ ʠ ʦʩʠ. 

ɿʝʨʢʘʣʦ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʩʦʟʜʘʥʠʝ ʟʝʨʢʘʣʴʥʦʡ ʢʦʧʠʠ (ʩʠʤʤʝʪʨʠʠ) ʚʳʜʝʣʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʉʠʤʤʝʪʨʠʷ ʩʪʨʦʠʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʚʳʙʨʘʥʥʦʤʫ ʚʠʜʫ.  ɼʣʷ ʟʘʜʘʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʨʠʩʦʚʘʪʴ ʣʠʥʠʶ ï ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ ʚ ʚʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʝʨʚʳʡ ʱʝʣʯʦʢ 
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ʃʂʄ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʚʫʶ ʪʦʯʢʫ ʣʠʥʠʠ, ʚʪʦʨʦʡ ʱʝʣʯʦʢ ʦʧʨʝʜʝʣʷʝʪ ʚʪʦʨʫʶ ʪʦʯʢʫ ʠ 

ʚʳʟʳʚʘʝʪ ʦʪʢʨʳʪʠʝ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ɿʝʨʢʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ. 

ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ɺʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʚʷʟʢʫ ʢ ʫʟʣʘʤ ʧʨʠ ʨʠʩʦʚʘʥʠʠ 

ʣʠʥʠʠ. ʑʝʣʯʦʢ ʇʂʄ ʤʳʰʠ ʦʪʤʝʥʷʝʪ ʢʦʤʘʥʜʫ. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʣʠʥʠʠ 

ʩʠʤʤʝʪʨʠʠ. 

ʇʘʨʘʤʝʪʨ çʇʦʤʝʩʪʠʪʴ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʚè ʧʦʟʚʦʣʷʝʪ: 

¶ ʧʦʤʝʩʪʠʪʴ ʩʦʟʜʘʚʘʝʤʳʝ ʦʙʲʝʢʪʳ ʚ ʘʢʪʠʚʥʳʡ ʩʣʦʡ; 

¶ ʧʦʤʝʩʪʠʪʴ ʩʦʟʜʘʚʘʝʤʳʝ ʦʙʲʝʢʪʳ ʚ ʨʦʜʠʪʝʣʴʩʢʠʡ ʩʣʦʡ (ʠʩʭʦʜʥʳʡ ʩʣʦʡ 

ʚʳʪʘʣʢʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ); 

¶ ʧʦʤʝʩʪʠʪʴ ʩʦʟʜʘʥʥʳʝ ʦʙʲʝʢʪ ʚ ʥʦʚʳʡ ʩʣʦʡ. 

ʆʧʮʠʷ çʇʦʚʪʦʨʝʥʠʝ ʥʘʛʨʫʟʦʢ ʠ ʦʧʦʨè ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʚʩʝʭ 

ʥʘʛʨʫʟʦʢ ʠ ʦʧʦʨ ʚʦ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʝ ʵʣʝʤʝʥʪʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ, ʯʪʦ ʫʟʣʳ, 

ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʪʘʣʢʠʚʘʥʠʷ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʲʝʜʠʥʷʪʴʩʷ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʫʟʣʘʤʠ. 

ʇʦʵʪʦʤʫ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ɿʝʨʢʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʩ ʚʢʣʶʯʝʥʥʦʡ 

ʦʧʮʠʝʡ ʇʦʚʪʦʨʝʥʠʝ ʥʘʛʨʫʟʦʢ ʠ ʦʧʦʨ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʠ ʆʙʲʝʜʠʥʝʥʠʝ ʫʟʣʦʚ.  

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɺʳʨʘʚʥʠʚʘʥʠʝ ʫʟʣʦʚ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʚʥʠʚʘʪʴ ʚʳʜʝʣʝʥʥʳʝ ʫʟʣʳ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʙʘʟʦʚʦʛʦ ʫʟʣʘ. 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ ñʩʧʨʦʝʢʪʠʨʦʚʘʪʴò ʫʟʣʳ ʥʘ ʧʣʦʩʢʦʩʪʴ, ʧʨʦʭʦʜʷʱʫʶ 

ʯʝʨʝʟ ʙʘʟʦʚʳʡ ʫʟʝʣ ʠ ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʜʥʦʡ ʠʟ ʢʦʦʨʜʠʥʘʪʥʳʭ ʧʣʦʩʢʦʩʪʝʡ, ʠʣʠ ʥʘ ʧʨʷʤʫʶ, 

ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʙʘʟʦʚʳʡ ʫʟʝʣ ʠ ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʜʥʦʡ ʠʟ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ. 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʟʣʦʚ ʥʘ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʫʶ ʧʣʦʩʢʦʩʪʠ XY ʛʣʦʙʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʫʟʝʣ, ʣʝʞʘʱʠʡ ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʦʪʤʝʪʠʪʴ 

ʛʘʣʦʯʢʦʡ ɺʳʨʦʚʥʷʪʴ ʧʦ ʦʩʠ Z ʚ ʦʢʥʝ ʜʠʘʣʦʛʘ. ɽʩʣʠ ʦʪʤʝʪʠʪʴ ʧʫʥʢʪʳ ɺʳʨʦʚʥʷʪʴ ʧʦ ʦʩʠ 

X ʠ ɺʳʨʦʚʥʷʪʴ ʧʦ ʦʩʠ Y, ʪʦ ʫʟʣʳ ʙʫʜʫʪ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʥʘ ʧʨʷʤʫʶ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʩʠ 

Z. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʨʫʞʠʥʘ 

ʂʦʤʘʥʜʘ ʩʦʟʜʘʝʪ ʧʨʫʞʠʥʫ. ʇʦʩʣʝ ʚʳʟʦʚʘ ʢʦʤʘʥʜʳ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ɺʘʤ ʟʘʜʘʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʫʞʠʥʳ: ʨʘʜʠʫʩ, 
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ʰʘʛ, ʯʠʩʣʦ ʚʠʪʢʦʚ, ʘ ʪʘʢʞʝ ʯʠʩʣʦ ʩʪʝʨʞʥʝʡ ʥʘ ʦʜʠʥ ʚʠʪʦʢ ʧʨʫʞʠʥʳ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ 

ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ ʧʨʫʞʠʥʳ. ʇʨʫʞʠʥʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ (0, 0, 0) 

ʠ ʠʤʝʝʪ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʦʩʴ ʧʨʫʞʠʥʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ Z ɻʉʂ. 

ʐʘʙʣʦʥʥʘʷ ʩʝʪʢʘ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʞʠʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʩʪʝʨʞʥʠ ʦʜʥʠʤ 

ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʰʘʙʣʦʥʥʫʶ ʩʝʪʢʫ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪʩʷ 

ʧʦʩʣʝ ʚʳʟʦʚʘ ʢʦʤʘʥʜʳ ʚ ʘʢʪʠʚʥʦʤ ʚʠʜʝ. ʉʝʪʢʘ ʩʦʩʪʦʠʪ ʠʟ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ, ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʠ ʥʘʢʣʦʥʥʳʭ ʦʪʨʝʟʢʦʚ. ʐʘʙʣʦʥʥʘʷ ʩʝʪʢʘ ʟʘʜʘʝʪʩʷ ʪʨʝʤʷ ʧʘʨʘʤʝʪʨʘʤʠ: ʰʘʛʦʤ ʧʦ ʦʩʠ X, 

ʰʘʛʦʤ ʧʦ ʦʩʠ Y ʠ ʫʛʣʦʤ ʧʦʚʦʨʦʪʘ ʚʩʝʡ ʩʝʪʢʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʪʝʨʞʥʷ ʥʝʦʙʭʦʜʠʤʦ 

ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʥʘ ʥʫʞʥʦʤ ʦʪʨʝʟʢʝ. ʇʨʠ ʵʪʦʤ ʙʫʜʝʪ ʩʦʟʜʘʥ ʩʪʝʨʞʝʥʴ, ʚ ʪʦʯʥʦʩʪʠ 

ʩʦʚʧʘʜʘʶʱʠʡ ʩ ʵʪʠʤ ʦʪʨʝʟʢʦʤ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʩʦʟʜʘʥʥʦʛʦ ʩʪʝʨʞʥʷ ʜʦʩʪʘʪʦʯʥʦ ʱʝʣʢʥʫʪʴ 

ʥʘ ʥʝʤ ʚʪʦʨʦʡ ʨʘʟ. ʐʘʙʣʦʥʥʘʷ ʩʝʪʢʘ ʩʦʟʜʘʝʪ ʩʪʝʨʞʥʠ, ʣʝʞʘʱʠʝ ʚ ʧʣʦʩʢʦʩʪʠ ʚʠʜʘ. 

ʋʩʪʘʥʦʚʢʘ ʰʘʙʣʦʥʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʰʘʙʣʦʥʥʦʡ ʩʝʪʢʠ. ʇʦʩʣʝ 

ʚʳʟʦʚʘ ʢʦʤʘʥʜʳ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. 

ʉʣʦʠ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʷʤʠ. 

ɺʳʢʣʶʯʠʪʴ ʚʩʝ ï ʢʦʤʘʥʜʘ ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʚʩʝʭ ʩʣʦʝʚ (ʛʘʩʷʪʩʷ ʣʘʤʧʦʯʢʠ ʚʩʝʭ 

ʩʣʦʝʚ). 

ɺʢʣʶʯʠʪʴ ʚʩʝ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʧʦʢʘʟ ʚʩʝʭ ʩʣʦʝʚ (ʚʢʣʶʯʘʶʪʩʷ ʣʘʤʧʦʯʢʠ ʚʩʝʭ 

ʩʣʦʝʚ). 

ʀʥʚʝʨʪʠʨʦʚʘʪʴ ʩʣʦʠ ï ʢʦʤʘʥʜʘ ʠʟʤʝʥʷʝʪ ʟʥʘʯʝʥʠʝ ʚʢʣ/ʚʳʢʣ ʩʣʦʷ ʥʘ ʦʙʨʘʪʥʳʡ ʜʣʷ 

ʚʩʝʭ ʩʣʦʝʚ. 

ɺʦʟʚʨʘʪ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʩʦʩʪʦʷʥʠʶ ï ʢʦʤʘʥʜʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʝʜʳʜʫʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʧʦʢʘʟʘ ʩʣʦʝʚ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʜʦ ʪʝʢʫʱʝʛʦ ʤʦʤʝʥʪʘ. 

ɺʢʣ/ɺʳʢʣ ï ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʧʦʢʘʟ ʚʩʝʭ ʩʣʦʝʚ (ʚʢʣʶʯʘʶʪʩʷ/ʛʘʩʷʪʩʷ 

ʣʘʤʧʦʯʢʠ ʚʩʝʭ ʩʣʦʝʚ) 

ʉʦʟʜʘʪʴ ï ʢʦʤʘʥʜʘ ʩʦʟʜʘʝʪ ʥʦʚʳʡ ʩʣʦʡ ʩ ʠʤʝʥʝʤ çʉʣʦʡ nè ʛʜʝ n ï ʪʝʢʫʱʠʡ ʥʦʤʝʨ 

ʥʦʚʦʛʦ ʩʣʦʷ, ʩʣʝʜʫʶʱʠʡ ʟʘ ʢʦʣʠʯʝʩʪʚʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʣʦʝʚ. 

ɸʢʪʠʚʥʳʡ ï ʢʦʤʘʥʜʘ ʜʝʣʘʝʪ ʩʪʘʪʫʩ ʚʳʜʝʣʝʥʥʦʛʦ ʩʣʦʷ ʘʢʪʠʚʥʳʤ. ɸʢʪʠʚʥʳʡ ï ʵʪʦ 

ʪʦʪ ʩʣʦʡ, ʚ ʢʦʪʦʨʳʡ ʙʫʜʫʪ ʧʦʤʝʱʘʪʴʩʷ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ. ʋ 
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ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʩʣʝʚʘ ʦʪ ʝʛʦ ʥʘʟʚʘʥʠʷ ʧʨʦʩʪʘʚʣʷʝʪʩʷ çʧʪʠʯʢʘè. ʅʘʟʚʘʥʠʝ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ 

ʧʦʢʘʟʳʚʘʝʪʩʷ ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʧʘʥʝʣʠ çʊʝʢʫʱʠʝ ʧʘʨʘʤʝʪʨʳè. 

ʇʦʤʝʩʪʠʪʴ ʚʳʜʝʣʝʥʥʦʝ ʚ ʘʢʪʠʚʥʳʡ ʩʣʦʡ ï ʢʦʤʘʥʜʘ ʧʦʤʝʱʘʝʪ ʚʳʜʝʣʝʥʥʳʝ 

ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʘʢʪʠʚʥʳʡ ʩʣʦʡ. 

 
ï ʇʝʨʝʤʝʩʪʠʪʴ ʚʚʝʨʭ ʩʧʠʩʢʘ ï ʢʦʤʘʥʜʘ ʧʝʨʝʤʝʱʘʝʪ ʚʳʜʝʣʝʥʥʳʡ ʩʣʦʡ ʚ ʧʝʨʚʫʶ 

ʩʪʨʦʯʢʫ ʩʧʠʩʢʘ ʩʣʦʝʚ. 

 
ï ʇʝʨʝʤʝʩʪʠʪʴ ʚʚʝʨʭ ʥʘ ʦʜʥʫ ʧʦʟʠʮʠʶ ï ʢʦʤʘʥʜʘ ʧʝʨʝʤʝʱʘʝʪ ʚʳʜʝʣʝʥʥʳʡ 

ʩʣʦʡ ʥʘ ʦʜʥʫ ʩʪʨʦʢʫ ʚʳʰʝ ʚ ʩʧʠʩʢʝ ʩʣʦʝʚ. 

 
ï ʇʝʨʝʤʝʩʪʠʪʴ ʚʚʝʨʭ ʥʘ ʦʜʥʫ ʧʦʟʠʮʠʶ ï ʢʦʤʘʥʜʘ ʧʝʨʝʤʝʱʘʝʪ ʚʳʜʝʣʝʥʥʳʡ 

ʩʣʦʡ ʥʘ ʦʜʥʫ ʩʪʨʦʢʫ ʥʠʞʝ ʚ ʩʧʠʩʢʝ ʩʣʦʝʚ. 

 
ï ʇʝʨʝʤʝʩʪʠʪʴ ʚ ʥʠʟ ʩʧʠʩʢʘ ï ʢʦʤʘʥʜʘ ʧʝʨʝʤʝʱʘʝʪ ʚʳʜʝʣʝʥʥʳʡ ʩʣʦʡ ʚ 

ʧʦʩʣʝʜʥʶʶ ʩʪʨʦʯʢʫ ʩʧʠʩʢʘ ʩʣʦʝʚ. 

ʋʜʘʣʠʪʴ ï ʫʜʘʣʷʝʪ ʚʳʜʝʣʝʥʥʳʡ ʩʣʦʡ. ʇʨʠ ʫʜʘʣʝʥʠʠ ʩʣʦʷ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 

ʵʣʝʤʝʥʪʳ, ʧʦʩʣʝʜʥʠʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʘʢʪʠʚʥʳʡ ʩʣʦʡ. 

ʋʜʘʣʠʪʴ ʧʫʩʪʳʝ ï ʫʜʘʣʷʝʪ ʪʝ ʩʣʦʠ, ʚ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʑʝʣʯʦʢ ʃʂʄ ʥʘ ʮʚʝʪʦʚʦʡ ʧʦʣʦʩʢʝ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʢʘʞʜʦʤʫ ʩʣʦʶ ʩʚʦʡ ʮʚʝʪ. 

 ï ʎʚʝʪʥʳʝ ʩʣʦʠ ï ʢʥʦʧʢʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʧʘʥʝʣʠ çʊʝʢʫʱʠʝ ʧʘʨʘʤʝʪʨʳè, 

ʧʦʟʚʦʣʷʝʪ çʨʘʩʢʨʘʩʠʪʴè ʵʣʝʤʝʥʪʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʨʘʟʣʠʯʥʳʤ ʩʣʦʷʤ ʚ ʪʦʪ ʮʚʝʪ, ʢʦʪʦʨʳʡ 

ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ.   

 ï ʇʦʣʫʧʨʦʟʨʘʯʥʳʝ ʦʙʦʣʦʯʝʯʥʳʝ ʵʣʝʤʝʥʪʳ - ʢʥʦʧʢʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 

ʧʘʥʝʣʠ çʊʝʢʫʱʠʝ ʧʘʨʘʤʝʪʨʳè, ʧʦʟʚʦʣʷʝʪ çʦʢʨʘʩʠʪʴè ʚ ʨʘʟʥʳʝ ʦʪʪʝʥʢʠ ʪʝʥʠ ʦʙʦʣʦʯʝʯʥʳʝ 

ʵʣʝʤʝʥʪʳ ʚ ʧʦʛʘʰʝʥʥʳʭ ʩʣʦʷʭ, ʯʪʦʙʳ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʧʦʣʦʞʝʥʠʝ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ.  

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʩʣʦʠ, ʥʘʟʥʘʯʘʪʴ ʠʤ ʠʤʝʥʘ, ʥʘʟʥʘʯʘʪʴ 

ʘʢʪʠʚʥʳʡ, ʦʪʢʣʶʯʘʪʴ/ʚʢʣʶʯʘʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʠʭ, ʘ ʪʘʢʞʝ, ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʠʟʫʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʥʘʟʥʘʯʘʪʴ ʮʚʝʪ. ʈʝʜʘʢʪʦʨ ʚʩʝʛʜʘ ʠʤʝʝʪ ʦʜʠʥ ʘʢʪʠʚʥʳʡ ʩʣʦʡ, ʚ ʢʦʪʦʨʳʡ 

ʧʦʤʝʱʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʧʨʠ ʩʦʟʜʘʥʠʠ. ʕʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʚʳʢʣʶʯʝʥʥʦʤ 

ʩʣʦʝ, ʥʝ ʧʦʢʘʟʳʚʘʶʪʩʷ ʥʘ ʵʢʨʘʥʝ ʠ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ. ɺʳʜʝʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʤʝʱʝʥʳ ʠʟ ʪʝʭ ʩʣʦʝʚ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʘʢʪʠʚʥʳʡ ʩʣʦʡ.  

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  
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ɼʦʙʘʚʠʪʴ ʚ ʪʝʢʫʱʠʡ ʩʣʦʡ 

ʂʦʤʘʥʜʘ ʧʝʨʝʤʝʱʘʝʪ ʚʩʝ ʚʳʜʝʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟ ʪʝʭ ʩʣʦʝʚ, ʛʜʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʘʢʪʠʚʥʳʡ ʩʣʦʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʨʦʚʝʨʢʠ | ʅʘ ʩʚʷʟʘʥʥʦʩʪʴ 

ʂʦʤʘʥʜʘ ʧʨʦʚʝʨʷʝʪ ʩʚʷʟʘʥʥʦʩʪʴ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʣʠ ʙʫʜʫʪ ʥʘʡʜʝʥʳ 

ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʥʝ ʩʦʝʜʠʥʝʥʥʳʝ ʩʦ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʝʡ, ʧʦʷʚʣʷʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ. ʅʝʩʚʷʟʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʆʢ 

ʚʳʜʝʣʷʶʪʩʷ. 

ʇʨʦʚʝʨʢʠ | ʅʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʘʪʝʨʠʘʣʦʚ 

ʂʦʤʘʥʜʘ ʧʨʦʚʝʨʷʝʪ, ʯʪʦʙʳ ʜʣʷ ʩʪʝʨʞʥʝʚʳʭ ʠ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʥʝ ʙʳʣ ʟʘʜʘʥ ʢʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ. ʂʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʪʦʣʴʢʦ 

ʜʣʷ ʧʣʘʩʪʠʥ. 

ʇʨʦʚʝʨʢʠ | ʅʘ ʥʘʣʠʯʠʝ ʩʝʯʝʥʠʷ 

ʂʦʤʘʥʜʘ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʨʞʥʠ ʠ ʵʣʝʤʝʥʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʟʘʜʘʥʳ 

ʩʝʯʝʥʠʷ. ʉʪʝʨʞʥʠ ʠ ʵʣʝʤʝʥʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʫ ʢʦʪʦʨʳʭ ʥʝ ʟʘʜʘʥʦ ʩʝʯʝʥʠʝ, ʚʳʜʝʣʷʶʪʩʷ. 

ʇʨʦʚʝʨʢʠ | ʉʦʚʧʘʜʝʥʠʷ ʩʪʝʨʞʥʝʡ 

ʂʦʤʘʥʜʘ ʧʨʦʚʝʨʷʝʪ ʥʘʣʠʯʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʫʟʣʘʤʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʩʪʝʨʞʥʝʡ. 

ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʠʤʧʦʨʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʜʨʫʛʠʭ CAD/CAE 

ʩʠʩʪʝʤ. ɽʩʣʠ ʙʫʜʫʪ ʪʘʢʠʝ ʩʦʚʧʘʜʘʶʱʠʝ ʩʪʝʨʞʥʠ ʦʙʥʘʨʫʞʘʪʩʷ, ʪʦ ʙʫʜʝʪ ʚʳʜʘʥʦ 

ʩʦʦʙʱʝʥʠʝ, ʯʪʦ ʚʩʝ ʩʦʚʧʘʜʘʶʱʠʝ ʩʪʝʨʞʥʠ ʫʜʘʣʝʥʳ. 

ʇʨʦʚʝʨʢʠ | ʋʛʣʦʚ ʧʣʘʩʪʠʥ 

ʂʦʤʘʥʜʘ ʧʨʦʚʝʨʷʝʪ ʫʛʣʳ ʧʣʘʩʪʠʥ ʥʘ ʧʦʧʘʜʘʥʠʝ ʚ ʟʘʜʘʥʥʳʡ ʜʠʘʧʘʟʦʥ. 

ʄʠʥʠʤʘʣʴʥʳʡ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʣʳ ʟʘʜʘʶʪʩʷ ʚ ʧʦʷʚʣʷʶʱʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ. 

ʇʨʦʚʝʨʢʠ | ʉʦʚʧʘʜʝʥʠʷ ʧʣʘʩʪʠʥ 

ʂʦʤʘʥʜʘ ʧʨʦʚʝʨʷʝʪ ʥʘʣʠʯʠʝ ʤʝʞʜʫ ʪʝʤʠ ʞʝ ʫʟʣʘʤʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʧʣʘʩʪʠʥ. 

ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʠʤʧʦʨʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʜʨʫʛʠʭ CAD/CAE 

ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʘ ʚ ʤʦʜʫʣʝ APM Structure3D. ɽʩʣʠ ʙʫʜʫʪ ʪʘʢʠʝ ʩʦʚʧʘʜʘʶʱʠʝ 

ʧʣʘʩʪʠʥʳ, ʧʦʷʚʠʪʩʷ ʩʦʦʙʱʝʥʠʝ. 

ʇʨʦʚʝʨʢʠ | ʆʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʚʳʚʦʜʠʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʘʭ 

ʤʦʜʝʣʠ.  

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʈʘʩʩʯʠʪʘʪʴè ʚʳʯʠʩʣʷʶʪʩʷ ʢʨʠʪʝʨʠʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʪʝʢʫʱʝʡ ʤʦʜʝʣʠ (ʆʙʲʝʤ, ʗʢʦʙʠʘʥ, ʆʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ, ʉʭʣʦʧʳʚʘʥʠʝ).  
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ɺʳʙʦʨ ʢʨʠʪʝʨʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. ʇʦʩʣʝ ʨʘʩʯʝʪʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ, ʩʨʝʜʥʷʷ ʠ ʤʠʥʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʳ ʤʦʜʝʣʠ ʚʳʚʦʜʷʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ. 

ɼʘʣʝʝ ʟʘʜʘʶʪʩʷ ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʳ ʧʨʦʚʝʨʢʠ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʇʨʦʚʝʨʠʪʴè ʩʠʩʪʝʤʳ ʚʳʜʝʣʠʪ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʧʨʦʚʝʨʢʘ ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

ʇʨʦʚʝʨʢʠ | ʉʦʚʧʘʜʝʥʠʷ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʦʚʝʨʢʫ ʩʦʚʧʘʜʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. ɺ ʩʣʫʯʘʝ ʥʝʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʚʝʨʢʠ ʩʠʩʪʝʤʘ ʚʳʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

ʇʨʦʚʝʨʢʠ | ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ 

ʂʦʤʘʥʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʚʝʨʢʫ ʦʪʥʦʰʝʥʠ ̫ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ʩʪʦʨʦʥʳ 

(ʨʝʙʨʘ) ʵʣʝʤʝʥʪʘ ʢ ʤʠʥʠʤʘʣʴʥʦʡ. ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʜʦʣʞʥʦ ʨʝʜʢʦ ʧʨʝʚʳʰʘʪʴ 5:1. 

ʇʨʦʚʝʨʢʠ | ʉʫʞʝʥʠʝ 

ʂʦʤʘʥʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʚʝʨʢʫ ʩʫʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʪʨʝʫʛʦʣʴʥʳʭ ʂʕ ʠ 

ʪʝʪʨʘʵʜʨʦʚ ʩʫʞʝʥʠʝ ʨʘʚʥʦ 0. ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʦʪ 0 ʜʦ 1. ɿʥʘʯʝʥʠʝ 0 

ʩʯʠʪʘʝʪʩʷ ʠʜʝʘʣʴʥʳʤ, ʙʣʠʟʢʠʤ ʢ 1 ï ʦʯʝʥʴ ʧʣʦʭʠʤ. 

ʇʨʦʚʝʨʢʠ | ʗʢʦʙʠʘʥ 

ʂʦʤʘʥʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʚʝʨʢʫ ʷʢʦʙʠʘʥʘ ʵʣʝʤʝʥʪʦʚ. ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ 

ʟʥʘʯʝʥʠʡ ʦʪ 0 ʜʦ 1. ɿʥʘʯʝʥʠʝ 1 ʩʯʠʪʘʝʪʩʷ ʠʜʝʘʣʴʥʳʤ, ʙʣʠʟʢʠʤ ʢ 0 ï ʦʯʝʥʴ ʧʣʦʭʠʤ. 

ʇʨʠʝʤʣʝʤʦʝ ʟʥʘʯʝʥʠʝ ʜʦ 0.7. 

ʇʨʦʚʝʨʢʠ | ʂʦʨʦʙʣʝʥʠʝ 

ʂʦʤʘʥʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʚʝʨʢʫ ʢʦʨʦʙʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʪʨʝʫʛʦʣʴʥʳʭ ʂʕ ʠ 

ʪʝʪʨʘʵʜʨʦʚ ʢʦʨʦʙʣʝʥʠʝ ʨʘʚʥʦ 0, ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʧʣʘʩʪʠʥʯʘʪʳʭ ʠ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʂʕ 

ʢʦʨʦʙʣʝʥʠʝ ʜʦ ʧʷʪʠ ʛʨʘʜʫʩʦʚ ʚ ʮʝʣʦʤ ʧʨʠʝʤʣʝʤʦ. 

ʇʨʦʚʝʨʢʠ | ʂʘʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʚʳʚʦʜʠʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ. ʈʘʙʦʪʘ 

ʢʦʤʘʥʜʳ ʘʥʘʣʦʛʠʯʥʘ ʨʘʙʦʪʝ ʢʦʤʘʥʜʳ ʇʨʦʚʝʨʢʠ | ʆʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʦʚʤʝʩʪʠʪʴ ʫʟʣʳ 

ʇʦʟʚʦʣʷʝʪ ʩʦʝʜʠʥʠʪʴ ʫʟʣʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʣʝʞʘʱʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʴʰʝʤ 

ʫʢʘʟʳʚʘʝʤʦʛʦ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʦʚʤʝʩʪʠʪʴ ʫʟʣʳ. 

ɽʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʫ ʫʟʣʦʚ ʠ ʧʨʦʚʝʩʪʠ ʪʫ ʞʝ ʦʧʝʨʘʮʠʶ, ʪʦ ʦʥʘ 

ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʜʣʷ ʫʟʣʦʚ ʚʳʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ɸʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʘʣʛʦʨʠʪʤ ʩʦʚʤʝʱʝʥʠʷ ʫʟʣʦʚ. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʫʟʣʳ ʩ ʤʝʥʴʰʠʤ ʠʣʠ 

ʙʦʣʴʰʠʤ ʠʥʜʝʢʩʦʤ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ. 

ɺʳʜʝʣʠʪʴ ʩʚʦʙʦʜʥʳʝ ʫʟʣʳ 

ʂʦʤʘʥʜʘ ʚʳʜʝʣʷʝʪ ʫʟʣʳ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʥʠ ʦʜʥʦʤʫ ʵʣʝʤʝʥʪʫ. 

ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ʇʦʚʳʩʠʪʴ ʧʦʨʷʜʦʢ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʥʠʟʢʦʛʦ 

ʧʦʨʷʜʢʘ (4-ʭ, 5-ʪʠ, 6-ʪʠ, 8-ʤʠ ʫʟʣʦʚʳʝ) ʚ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʚʳʩʦʢʦʛʦ 

ʧʦʨʷʜʢʘ (10-ʪʠ, 13-ʪʠ, 15-ʪʠ, 20-ʪʠ ʫʟʣʦʚʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ, ʫʤʝʥʴʰʠʚ ʧʨʠ ʵʪʦʤ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʠʩʭʦʜʥʦʡ ʩʝʪʢʠ. 

ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ʈʘʟʜʝʣʠʪʴ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʠʪʴ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ ʦʜʥʦʡ ʜʝʪʘʣʠ ʦʪ ʦʙʲʝʤʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʜʨʫʛʦʡ ʜʝʪʘʣʠ. ʅʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʪʘʢʪʥʦʡ ʟʘʜʘʯʠ 

ʨʘʟʜʝʣʠʪʴ ʜʚʝ ʜʝʪʘʣʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʝʜʠʥʦʡ ʂʕ-ʤʦʜʝʣʠ ʠ ʠʤʝʶʪ ʦʙʱʠʝ 

ʫʟʣʳ. ɼʣʷ ʵʪʦʛʦ ʧʦʤʝʱʘʝʤ ʣɻʝʤʝʥʪʳ ʢʘʞʜʦʡ ʜʝʪʘʣʠ ʚ ʦʪʜʝʣʴʥʳʝ ʩʣʦʠ, ʚʳʜʝʣʷʝʤ 

ʵʣʝʤʝʥʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʩʣʦʷʭ ʠ ʠʤʝʶʱʠʝ ʦʙʱʠʝ ʫʟʣʳ ʠ ʘʢʪʠʚʠʨʫʝʤ ʢʦʤʘʥʜʫ 

ʀʥʩʪʨʫʤʝʥʪʳ | ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ʈʘʟʜʝʣʠʪʴ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʞʜʦʤ 

ʫʟʣʝ ʩʦʧʨʷʞʝʥʠʷ ʙʫʜʫʪ ʩʦʟʜʘʥʳ 2 ʥʝʩʚʷʟʘʥʥʳʭ ʫʟʣʘ ï ʦʜʠʥ ʫʟʝʣ ʧʨʠʥʘʜʣʝʞʠʪ ʦʜʥʦʡ 

ʜʝʪʘʣʠ (ʩʣʦʶ), ʘ ʚʪʦʨʦʡ ï ʜʨʫʛʦʡ. ʇʨʠ ʚʳʢʣʶʯʝʥʠʠ ʣʶʙʦʛʦ ʦʜʥʦʛʦ ʩʣʦʷ ʫʟʣʳ ʩʦʧʨʷʞʝʥʠʷ 

ʙʫʜʫʪ ʚʩʝ ʨʘʚʥʦ ʧʦʢʘʟʘʥʳ ʥʘ ʤʦʜʝʣʠ. 

ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ʉʛʫʱʝʥʠʝ ʩʝʪʢʠ (4-ʫʟʣʦʚʳʝ ʪʝʪʨʘʵʜʨʳ) 

ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʩʛʫʱʘʪʴ ʩʝʪʢʫ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʤʦʜʝʣʷʭ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (4-ʭ ʫʟʣʦʚʳʭ ʪʝʪʨʘʵʜʨʦʚ). ʇʨʠ 

ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʉʛʫʱʝʥʠʝ ʩʝʪʢʠ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʩʛʫʱʝʥʠʷ ʩʝʪʢʠ ʠ ʫʟʝʣ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ 

ʙʫʜʝʪ ʩʛʫʱʘʪʴʩʷ ʩʝʪʢʘ. 

ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ʇʦʩʪʨʦʠʪʴ ʩʚʦʙʦʜʥʳʝ ʨʝʙʨʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʜʫʨʫ ʚʠʟʫʘʣʴʥʦʛʦ ʧʦʠʩʢʘ ʥʝʩʚʷʟʥʦʩʪʠ ʚ 

ʤʦʜʝʣʠ. ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ, ʩʚʦʙʦʜʥʳʝ ʨʝʙʨʘ ʙʫʜʫʪ ʧʦʜʩʚʝʯʝʥʳ ʚʦ ʚʨʝʤʷ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʨʘʱʝʥʠʷ ʤʦʜʝʣʠ 
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ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ʉʤʝʱʝʥʠʷ ʧʣʘʩʪʠʥ ʧʦ ʥʦʨʤʘʣʠ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʧʣʘʩʪʠʥʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʠʩʭʦʜʥʳʭ. ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʧʣʘʩʪʠʥ ʠ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʧʦʷʚʠʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚʝʣʠʯʠʥʫ ʩʤʝʱʝʥʠʷ. ʆʧʮʠʠ ʂʦʧʠʨʦʚʘʪʴ ʠ 

ʇʝʨʝʤʝʩʪʠʪʴ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʠʩʭʦʜʥʳʝ ʧʣʘʩʪʠʥʳ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʠ. 

ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ɺʩʪʨʦʠʪʴ ʪʨʝʱʠʥʫ ʚ ʤʦʜʝʣʴ (4-ʫʟʣʦʚʳʝ ʪʝʪʨʘʵʜʨʳ) 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʩʪʨʦʠʪʴ ʪʨʝʱʠʥʫ ʚ ʦʙʣʘʩʪʴ ʂʕ-ʤʦʜʝʣʠ, ʩʦʩʪʦʷʱʫʶ ʠʟ 4-ʭ 

ʫʟʣʦʚʳʭ ʪʝʪʨʘʵʜʨʦʚ ʠ ʧʨʦʚʝʩʪʠ ʩʪʘʪʠʯʝʩʢʠʡ ʠʣʠ ʫʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪ ʥʘ 

ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ. 

ʇʦʜʨʦʙʥʝʝ ʧʨʦʮʝʩʩ ʨʘʩʯʝʪʘ ʤʦʜʝʣʝʡ ʩ ʪʨʝʱʠʥʘʤʠ ʦʧʠʩʘʥ ʚ ʛʣʘʚʝ 12 

ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ɺʩʸ ʩʦ ʚʩʝʤ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʝʜʠʥʠʪʴ ʚʩʝ ʚʳʜʝʣʝʥʥʳʝ ʫʟʣʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩʪʝʨʞʥʝʚʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. 

ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ʉʝʪʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʥʷʪʴ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘ ʩʝʪʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ ʠʟ 

ʩʪʝʨʞʥʝʚʳʭ ʠ ʧʣʘʩʪʠʥʯʘʪʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ʆʙʲʝʤʥʘʷ ʜʦʣʷ 

ʇʦʜʛʦʪʦʚʢʘ ʢ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ (ʊʆ) ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʧʦʩʪʦʙʨʘʙʦʪʢʘ 

ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʆʙʲʝʤʥʘʷ ʜʦʣʷ (ʨʠʩʫʥʦʢ 3.2). 
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ʈʠʩʫʥʦʢ 3.2 ï ɼʠʘʣʦʛ ʆʙʲʝʤʥʘʷ ʜʦʣʷ 

ʇʨʠ ʦʪʢʨʳʪʠʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʢʣʶʯʠʪʩʷ ʧʦʢʘʟ ʫʟʣʦʚ. ʏʪʦʙʳ 

ʚʠʜʝʪʴ ʫʟʣʳ (ʠ ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʥʠʤ ʥʘʛʨʫʟʢʠ), ʚʢʣʶʯʠʪʝ ʧʦʢʘʟ ʫʟʣʦʚ ʢʥʦʧʢʦʡ ʇʦʢʘʟʘʪʴ 

ʫʟʣʳ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʧʘʥʝʣʠ ʌʠʣʴʪʨʳ ʚʠʜʘ. 

ʇʦʣʟʫʥʦʢ ʚ ʧʘʥʝʣʠ "ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʦʙʲʝʤʥʦʡ ʜʦʣʠ" ʩʣʫʞʠʪ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʊʆ. ʇʝʨʝʤʝʱʘʷ ʝʛʦ ʠʣʠ ʤʝʥʷʷ ʯʠʩʣʦ ʚ ʧʦʣʝ "ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ", 

ʤʦʞʥʦ ʧʦʢʘʟʳʚʘʪʴ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʳ ʩ ʦʙʲʝʤʥʦʡ ʜʦʣʝʡ, ʙʦʣʴʰʝʡ ʫʢʘʟʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ "ʀʟʦʙʨʘʞʘʪʴ ʵʣʝʤʝʥʪʳ ʚ ʤʘʩʰʪʘʙʝ ʆɼ", ʵʣʝʤʝʥʪʳ 

ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʫʤʝʥʴʰʝʥʥʳʤʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʳʯʠʩʣʝʥʥʦʡ ʦʙʲʝʤʥʦʡ ʜʦʣʝ (1.0 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʭʦʜʥʦʤʫ ʨʘʟʤʝʨʫ ʵʣʝʤʝʥʪʘ). 
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ʇʘʥʝʣʴ "ʉʦʟʜʘʥʠʝ ʩʝʪʦʢ" ʩʣʫʞʠʪ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʳʭ ʩʝʪʦʢ ʚ ʦʙʣʘʩʪʠ, ʛʜʝ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʊʆ (ʦʙʣʘʩʪʴ ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). ʋʩʪʘʥʘʚʣʠʚʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʣʘʞʢʠ, ʤʦʞʥʦ ʟʘʢʘʟʘʪʴ ʧʦʩʪʨʦʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ (ʠʟ ʧʣʘʩʪʠʥ) ʠʣʠ 

ʦʙʲʝʤʥʦʡ (ʠʟ ʪʝʪʨʘʵʜʨʦʚ) ʩʝʪʦʢ. ʇʦʣʝ ʠ ʧʦʣʟʫʥʦʢ ʚ ʨʘʟʜʝʣʝ "ʈʘʟʨʝʰʝʥʠʝ" ʫʧʨʘʚʣʷʶʪ 

ʨʘʟʤʝʨʦʤ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʟʜʘʚʘʝʤʳʭ ʩʝʪʢʘʭ. ʇʦʩʪʨʦʝʥʠʝ ʙʦʣʝʝ ʪʦʯʥʦʡ ʩʝʪʢʠ ʪʨʝʙʫʝʪ 

ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦʣʴʰʝ. 

ʇʘʥʝʣʴ "ʆʧʝʨʘʮʠʠ ʩ ʵʣʝʤʝʥʪʘʤʠ" ʦʙʲʝʜʠʥʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʤʘʥʠʧʫʣʷʮʠʡ ʩ 

ʦʙʲʝʤʥʦʡ ʜʦʣʝʡ. ɼʣʷ ʟʘʜʘʥʠʷ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ 

ʦʧʪʠʤʠʟʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ (ʧʣʘʩʪʠʥʳ, ʩʪʝʨʞʥʠ ʣʠʙʦ 

ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ) ʠ ʟʘʜʘʪʴ ʠʤ ʧʨʦʠʟʚʦʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʥʦʡ ʜʦʣʠ (ʧʦ ʫʤʦʣʯʘʥʠʶ 

0.5), ʥʘʞʘʚ ʢʥʦʧʢʫ ɿʘʜʘʪʴ. 

ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʋʜʘʣʠʪʴ ʦʙʲʝʤʥʫʶ ʜʦʣʶ ʚʦʟʤʦʞʥʦ ʫʜʘʣʠʪʴ ʦʙʲʝʤʥʫʶ ʜʦʣʶ 

ʫ ʚʳʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʫʢʘʟʳʚʘʷ ʪʝʤ ʩʘʤʳʤ, ʢʘʢʠʝ ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝ ʜʦʣʞʥʳ 

ʧʦʜʚʝʨʛʘʪʴʩʷ ʊʆ (ʥʝʠʟʤʝʥʷʝʤʳʝ ʦʙʣʘʩʪʠ). 

ʂʥʦʧʢʘ ʋʜʘʣʠʪʴ ʥʝʧʦʢʘʟʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʤʝʩʪʝ ʩ 

ʧʦʣʟʫʥʢʦʤ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʜʣʷ ʙʳʩʪʨʦʛʦ ʫʜʘʣʝʥʠʷ ʯʘʩʪʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʦʙʲʝʤʥʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʡ. 

ʂʥʦʧʢʘ ɹʠʥʘʨʠʟʘʮʠʷ, ʜʦʩʪʫʧʥʘʷ ʪʦʣʴʢʦ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʩ ʧʦʜʜʝʨʞʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ CUDA, ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʧʨʦʤʝʞʫʪʦʯʥʳʭ (ʙʦʣʝʝ 0, ʥʦ ʤʝʥʝʝ 1) 

ʟʥʘʯʝʥʠʡ ʦʙʲʝʤʥʦʡ ʜʦʣʠ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ. 

ʇʦʜʨʦʙʥʝʝ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʦʧʠʩʘʥʘ ʚ ʛʣʘʚʝ 11 

ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ʉʝʪʢʘ ʚ ʟʘʤʢʥʫʪʦʡ ʦʙʦʣʦʯʢʝ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʧʦʣʥʠʪʴ ʦʙʲʝʤ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʪʨʝʫʛʦʣʴʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ, 

ʪʝʪʨʘʵʜʨʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ʉʦʟʜʘʪʴ ʪʚʝʨʜʦʪʝʣʴʥʫʶ ʤʦʜʝʣʴ ʩʪʝʨʞʥʷ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʥʠʪʴ ʩʪʝʨʞʥʝʚʳʝ ʵʣʝʤʝʥʪʳ ʥʘ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʳ ʠʟ 

ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʆʧʮʠʠ ɿʚʝʟʜʦʯʢʘ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʩʪʝʨʞʥʷ ʧʦʟʚʦʣʷʶʪ ʩʦʝʜʠʥʠʪʴ ʚʩʝ ʫʟʣʳ ʥʘ 

ʪʦʨʮʘʭ ʩʦʟʜʘʥʥʦʡ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʩ ʥʘʯʘʣʴʥʳʤ ʠ ʢʦʥʝʯʥʳʤ ʫʟʣʦʤ ʠʩʭʦʜʥʦʡ 

ʩʪʝʨʞʥʝʚʦʡ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʠʧ ʫʢʦʨʦʯʝʥʠʷ ï ʥʘʩʪʨʦʡʢʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ, ʥʘ ʩʢʦʣʴʢʦ ʩʦʟʜʘʥʥʘʷ ʪʚʝʨʜʦʪʝʣʴʥʘʷ 

ʤʦʜʝʣʴ ʩʪʝʨʞʥʷ ʙʫʜʝʪ ʢʦʨʦʯʝ ʠʩʭʦʜʥʦʡ ʩʪʝʨʞʥʝʚʦʡ. 

ʉʣʝʜʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʤʝʨʳ ʩʦʟʜʘʚʘʝʤʳʭ ʪʚʝʨʜʦʪʝʣʴʥʳʭ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʚʳʙʨʘʥʥʦʡ ʦʧʮʠʠ ʈʘʟʤʝʨʳ ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʨʫʯʥʫʶ 
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ʟʘʜʘʝʪ ʨʘʟʤʝʨʳ ʩʦʟʜʘʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. ʆʧʮʠʷ ʂʦʣʠʯʝʩʪʚʦ ʨʘʟʙʠʝʥʠʡ ʟʘʜʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʵʣʝʤʝʥʪʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ɻʉʂ, ʥʘ ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʨʘʟʙʠʪʘ ʩʦʟʜʘʚʘʝʤʘʷ ʪʚʝʨʜʦʪʝʣʴʥʘʷ 

ʤʦʜʝʣʴ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ ï ʟʘʜʘʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʟʤʝʨʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

ʉʦʟʜʘʪʴ ʢʦʥʪʘʢʪʥʳʝ ʵʣʝʤʝʥʪʳ 

ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʜʥʦʡ ʟʦʥʳ ʢʦʥʪʘʢʪʘ (ʢʦʥʪʘʢʪʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʚʦʙʦʜʥʳʭ ʛʨʘʥʷʭ ʚʳʜʝʣʝʥʥʳʭ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʦʚ). ʇʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ 

ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʤʦʜʝʣʠ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʜʝʪʘʣʝʡ ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʨʘʟʥʳʭ 

ʩʣʦʷʭ ʠ ʚʳʜʝʣʠʪʴ ʦʙʲʸʤʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʙʫʜʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʢʦʥʪʘʢʪʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. ɽʩʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʢʦʥʪʘʢʪʘ ʚ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʡ 

ʦʙʣʘʩʪʠ, ʪʦ ʜʘʥʥʫʶ ʢʦʤʘʥʜʫ ʩʣʝʜʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʢʘʞʜʦʡ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʦʙʣʘʩʪʠ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʢʦʥʪʘʢʪʥʳʝ 

ʂʕ ʥʘ ʦʜʥʦʡ ʜʝʪʘʣʠ, ʠ ʮʝʣʝʚʳʝ ʂʕ ʥʘ ʜʨʫʛʦʡ ʜʝʪʘʣʠ. 

ʆʙʣʘʩʪʠ ʠ ʛʨʫʧʧʳ | ʇʦʜʢʦʥʩʪʨʫʢʮʠʠ 

ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʥʘ 

ʧʦʜʢʦʥʩʪʨʫʮʠʠ (ʇʂ) ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʤʦʜʝʣʠ ʙʦʣʴʰʝʡ 

ʨʘʟʤʝʨʥʦʩʪʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʇʂ: 

¶ ʚʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʥʝʩʝʥʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʦʜʢʦʥʩʪʨʫʢʮʠʠ; 

¶ ʢʘʞʜʘʷ ʠʟ ʇʂ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʂʕ; 

¶ ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ ʤʦʜʝʣʠ ʥʝ ʜʦʣʞʥʦ ʦʩʪʘʪʴʩʷ ʫʟʣʦʚ ʠʣʠ ʂʕ, ʢʦʪʦʨʳʝ ʥʝ 

ʚʦʰʣʠ ʥʠ ʚ ʦʜʥʫ ʇʂ; 

¶ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʦʪʜʝʣʴʥʦʡ ʇʂ ʥʝʣʴʟʷ, ʨʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ 

ʚʩʝʭ ʇʂ.  

ʉʧʠʩʦʢ ʇʂ ï ʩʧʠʩʦʢ ʧʦʜʢʦʥʩʪʨʫʢʮʠʡ ʤʦʜʝʣʠ. 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʩ ʇʂ: 

"+" ï ʜʦʙʘʚʣʝʥʠʝ/ʫʜʘʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʇʂ. ʇʨʠ ʚʳʜʝʣʝʥʠʠ 

ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʠʚʥʳʤʠ ʢʥʦʧʢʠ ʊʝʢʫʱʝʝ ʚʳʜʝʣʝʥʠʝ ʂʕ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ: 

¶ ʜʦʙʘʚʠʪʴ ʂʕ ʚ ʥʦʚʫʶ ʇʂ; 

¶ ʜʦʙʘʚʠʪʴ ʚ ʪʝʢʫʱʫʶ ʇʂ; 

¶ ʫʜʘʣʠʪʴ ʠʟ ʪʝʢʫʱʝʡ ʇʂ. 
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"Info" ï ʨʝʞʠʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʇʂ. ʇʨʠ ʱʝʣʯʢʝ ʃʂʄ ʥʘ ʢʘʢʦʤ-ʣʠʙʦ ʵʣʝʤʝʥʪʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʚʳʜʝʣʠʪʩʷ ʚ ʩʧʠʩʢʝ ʇʂ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚʳʙʨʘʥʥʳʡ ʵʣʝʤʝʥʪ, ʠ ʵʪʘ ʇʂ 

ʧʦʜʩʚʝʯʠʚʘʝʪʩʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ ʤʦʜʝʣʠ. 

ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʦʜʥʦʡ ʠʟ ʇʂ ʠ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʊʝʢʫʱʝʡ ʚ ʇʝʨʝʩʯʝʪ ʩʪʝʧ. ʩʚʦʙ. 

ʇʂ ï ʚ ʩʚʦʡʩʪʚʘʭ ʇʂ ʧʦʢʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ɺʥʫʪʨʝʥʥʠʭ ʠ ɺʥʝʰʥʠʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ 

ʠ ʠʭ ʦʪʥʦʰʝʥʠʝ. 

ɺʥʫʪʨʝʥʥʠʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ï ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʫʟʣʦʚ ʇʂ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʳ 

ʪʦʣʴʢʦ ʩ ʫʟʣʘʤʠ ʵʪʦʡ ʞʝ ʇʂ. 

ɺʥʝʰʥʠʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ï ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʫʟʣʦʚ ʇʂ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʳ 

ʪʦʣʴʢʦ ʩ ʫʟʣʘʤʠ ʜʨʫʛʦʡ (ʜʨʫʛʠʭ) ʇʂ. 

ɺʥʫʪʨ/ɺʥʝʰʥ ï ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʰʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʢ ʚʥʝʰʥʠʤ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ. 

ʏʝʤ ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʚʳʰʝ, ʪʝʤ ʚʳʛʦʜʥʝʝ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʤʷʪʠ 

ʢʦʤʧʴʶʪʝʨʘ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʢʦʥʩʪʨʫʢʮʠʡ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʧʦʜ-ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

ʚ ʤʝʥʶ ʈʘʩʯʝʪ | ʈʘʩʯʝʪ ʧʦʜʢʦʥʩʪʨʫʢʮʠʡ.  

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʚʳʙʨʘʪʴ ʈʝʟʫʣʴʪʘʪʳ | ɺʳʙʦʨ ʤʦʜʝʣʠ ʜʣʷ 

ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚé ʠ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ɺʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʢʘʢ ʜʣʷ ʚʩʝʡ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʇʂ. 

ʆʙʣʘʩʪʠ ʠ ʛʨʫʧʧʳ | ɻʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ 

ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʟʥʦʪʠʧʥʳʭ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʝʜʠʥʫʶ ʛʨʫʧʧʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʧʨʠ ʩʪʦʭʘʩʪʠʯʝʩʢʦʤ 

(ʩʣʫʯʘʡʥʦʤ) ʚʥʝʰʥʝʤ ʥʘʛʨʫʞʝʥʠʠ ʠ ʨʘʩʯʝʪʘ ʧʦ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ɻʕ: 

¶ ʚ ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʟʜʘʥʘ ʭʦʪʷ ʙʳ ʦʜʥʘ ʛʨʫʧʧʘ ʵʣʝʤʝʥʪʦʚ, ʜʣʷ 

ʢʦʪʦʨʦʡ ʠ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʨʘʩʯʝʪ; 

ʉʧʠʩʦʢ ɻʕ ï ʩʧʠʩʦʢ ʛʨʫʧʧ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ. 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʩ ʇʂ: 

"+" ï ʜʦʙʘʚʣʝʥʠʝ/ʫʜʘʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ɻʕ. ʇʨʠ ʚʳʜʝʣʝʥʠʠ 

ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʢʥʦʧʢʠ ʊʝʢʫʱʝʝ ʚʳʜʝʣʝʥʠʝ ɻʕ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ: 

¶ ʜʦʙʘʚʠʪʴ ʚ ʥʦʚʫʶ ɻʕ; 

¶ ʜʦʙʘʚʠʪʴ ʚ ʪʝʢʫʱʫʶ ɻʕ; 

¶ ʫʜʘʣʠʪʴ ʠʟ ʪʝʢʫʱʝʡ ɻʕ. 
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"Info" ï ʨʝʞʠʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ɻʕ. ʇʨʠ ʱʝʣʯʢʝ ʃʂʄ ʥʘ ʢʘʢʦʤ-ʣʠʙʦ ʵʣʝʤʝʥʪʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʚʳʜʝʣʠʪʩʷ ʚ ʩʧʠʩʢʝ ɻʕ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚʳʙʨʘʥʥʳʡ ʵʣʝʤʝʥʪ, ʠ ʵʪʘ 

ʧʦʜʩʚʝʯʠʚʘʝʪʩʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ ʤʦʜʝʣʠ. 

ʂʥʦʧʢʠ ʋʜʘʣʠʪʴ ʪʝʢʫʱʫʶ ɻʕ ʠ ʋʜʘʣʠʪʴ ʚʩʝ ɻʕ ʫʜʘʣʷʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʣʠ 

ʚʳʜʝʣʝʥʥʫʶ ɻʕ ʠʣʠ ʚʩʝ ɻʕ. 

ʂʥʦʧʢʘ ɺ ɻʕ ʧʦ ʩʣʦʷʤ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ɻʕ ʧʦ ʧʨʠʥʮʠʧʫ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʨʘʟʥʳʤ ʩʣʦʷʤ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʚ ʉʧʠʩʢʝ ɻʕ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʠ ʦʜʥʦʛʦ ɻʕ. 

ʉʚʷʟʴ ʛʨʫʧʧʘ ʫʟʣʦʚ ï ʫʟʝʣ 

ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʫʧʨʫʛʠʭ ʩʚʷʟʝʡ, 

ʩʦʝʜʠʥʝʥʥʳʭ ʩ ʦʜʥʠʤ ʫʟʣʦʤ. ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʫ ʫʟʣʦʚ, ʧʦʩʣʝ 

ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʫʢʘʟʘʪʴ ʫʟʝʣ, ʢ ʢʦʪʦʨʦʤʫ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʩʦʝʜʠʥʝʥʳ ʫʧʨʫʛʠʝ ʩʚʷʟʠ. 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʳʙʨʘʪʴ ʢʘʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʙʫʜʫʪ ʩʚʷʟʘʥʳ 

ʫʟʣʳ: ʞʝʩʪʢʠʤʠ ʩʪʝʨʞʥʷʤʠ ʠʣʠ ʫʧʨʫʛʠʤʠ ʩʚʷʟʷʤʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʫʧʨʫʛʠʭ ʩʚʷʟʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʟʘʜʘʪʴ ʞʝʩʪʢʦʩʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ ʫʧʨʫʛʠʭ ʩʚʷʟʝʡ. 

ʉʚʷʟʴ ʛʨʫʧʧʘ ʫʟʣʦʚ ï ʛʨʫʧʧʘ ʫʟʣʦʚ 

ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʩʚʷʟʝʡ, ʩʦʝʜʠʥʝʥʥʳʭ 

ʧʦʧʘʨʥʦ. ɸʢʪʠʚʠʨʫʡʪʝ ʢʦʤʘʥʜʫ ʀʥʩʪʨʫʤʝʥʪʳ / ʉʚʷʟʴ ʛʨʫʧʧʘ ʫʟʝʣ ï ʛʨʫʧʧʘ ʫʟʣʦʚ. ɿʘʪʝʤ 

ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʫʟʣʦʚ (ʦʥʠ ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʩʠʥʠʤ ʮʚʝʪʦʤ), ʟʘʪʝʤ 

ʚʳʜʝʣʠʪʴ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʫʟʣʦʚ (ʦʥʠ ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʟʝʣʝʥʳʤ 

ʮʚʝʪʦʤ) ʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ Enter. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʳʙʨʘʪʴ ʢʘʢʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʙʫʜʫʪ ʩʚʷʟʘʥʳ ʫʟʣʳ: ʞʝʩʪʢʠʤʠ ʩʪʝʨʞʥʷʤʠ, ʫʧʨʫʛʠʤʠ ʩʚʷʟʷʤʠ, 

ʦʙʲʝʜʠʥʝʥʠʷʤʠ ʧʝʨʝʤʝʱʝʥʠʡ. ʇʨʠ ʚʳʙʦʨʝ ʫʧʨʫʛʠʭ ʩʚʷʟʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʠʘʣʦʛʦʚʦʤ 

ʦʢʥʝ ʟʘʜʘʪʴ ʠʭ ʞʝʩʪʢʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ ʫʧʨʫʛʠʭ ʩʚʷʟʝʡ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ | ʇʝʨʝʩʝʯʝʥʠʝ ʩʪʝʨʞʥʝʡ ʠ/ʠʣʠ ʧʣʘʩʪʠʥ 

ʂʦʤʘʥʜʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ 2-ʭ ʩʪʝʨʞʥʝʡ, ʩʪʝʨʞʥʷ 

ʠ ʧʣʘʩʪʠʥʳ ʠʣʠ 2-ʭ ʧʣʘʩʪʠʥ. ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʱʝʣʢʥʠʪʝ ʧʦ ʦʜʥʦʤʫ ʵʣʝʤʝʥʪʫ, ʘ 

ʟʘʪʝʤ ʧʦ-ʜʨʫʛʦʤʫ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ 2-ʭ ʩʪʝʨʞʥʝʡ ï ʝʩʣʠ ʩʪʝʨʞʥʠ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʪʦ ʦʥʠ 

ʙʫʜʫʪ ʨʘʟʙʠʪʳ ʩʪʨʦʛʦ ʚ ʪʦʯʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʫʟʣʦʤ, ʝʩʣʠ ʩʪʝʨʞʥʠ ʅɽ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʪʦ ʜʦ 

ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʦʥʠ ʙʫʜʫʪ ʜʦʩʪʨʦʝʥʳ ʥʦʚʳʤʠ ʩʪʝʨʞʥʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʩʝʯʝʥʠʷ 

ʩʪʨʝʞʥʷ ʠ ʧʣʘʩʪʠʥʳ ʧʦʷʚʠʪʩʷ ʦʜʠʥ ʥʦʚʳʡ ʫʟʝʣ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʩʝʯʝʥʠʷ 2-ʭ ʧʣʘʩʪʠʥ 

ʷʚʣʷʶʪʩʷ ʫʟʣʳ ʥʘ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ. 
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ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ | ʉʦʝʜʠʥʝʥʠʝ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʩʪʝʨʞʥʝʡ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʝʜʠʥʠʪʴ ʜʚʘ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʩʪʝʨʞʥʷ ʧʦ ʤʠʥʠʤʘʣʴʥʦʤʫ 

ʨʘʩʩʪʦʷʥʠʶ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ | ʋʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʝʨʞʥʷʤʠ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʠʪʴ ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʝʨʞʥʷʤʠ. ɺʳʜʝʣʠʪʝ 2 

ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʩʪʝʨʞʥʷ. ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʩʠʩʪʝʤʘ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʫʢʘʞʝʪ 

ʫʛʦʣ ʤʝʞʜʫ ʦʩʷʤʠ ʍ ʠʭ ʃʉʂ ʚ ʛʨʘʜʫʩʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʃʉʂ ʵʪʠʭ 

ʩʪʝʨʞʥʝʡ ʨʝʘʣʴʥʳʡ ʫʛʦʣ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴʩʷ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʠʣʠ ʟʥʘʯʝʥʠʝ 

ʩʤʝʞʥʦʛʦ ʩ ʥʠʤ ʫʛʣʘ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ | ʋʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʘʩʪʠʥʘʤʠ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʠʪʴ ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʘʩʪʠʥʘʤʠ. ɺʳʜʝʣʠʪʝ 2 

ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʣʘʩʪʠʥʳ. ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʩʠʩʪʝʤʘ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʫʢʘʞʝʪ ʫʛʦʣ ʤʝʞʜʫ ʦʩʷʤʠ Z ʠʭ ʃʉʂ ʚ ʛʨʘʜʫʩʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʃʉʂ 

ʵʪʠʭ ʩʪʝʨʞʥʝʡ ʨʝʘʣʴʥʳʡ ʫʛʦʣ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴʩʷ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʠʣʠ ʟʥʘʯʝʥʠʝ 

ʩʤʝʞʥʦʛʦ ʩ ʥʠʤ ʫʛʣʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ | ʋʛʦʣ ʤʝʞʜʫ ʩʪʝʨʞʥʝʤ ʠ ʧʣʘʩʪʠʥʦʡ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʠʪʴ ʫʛʦʣ ʤʝʞʜʫ ʩʪʝʨʞʥʝʤ ʠ ʧʣʘʩʪʠʥʦʡ. ɺʳʜʝʣʠʪʝ 

ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʪʝʨʞʝʥʴ ʠ ʧʣʘʩʪʠʥʫ. ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ 

ʩʠʩʪʝʤʘ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʫʢʘʞʝʪ ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ ʚ ʛʨʘʜʫʩʘʭ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ | ʇʨʦʝʢʮʠʷ ʫʟʣʦʚ ʥʘ ʩʪʝʨʞʝʥʴ 

ɺʳʜʝʣʠʪʝ 1 ʩʪʝʨʞʝʥʴ ʠ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʘʢʪʠʚʠʨʫʡʪʝ ʢʦʤʘʥʜʫ. ʇʨʠ 

ʵʪʦʤ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʫʟʣʳ ʧʨʦʝʢʮʠʡ ʥʘ ʩʪʝʨʞʥʝ ʠ ʝʛʦ ʧʨʦʜʦʣʞʝʥʠʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ | ʇʨʦʝʢʮʠʷ ʫʟʣʦʚ ʥʘ ʧʣʘʩʪʠʥʫ 

ɺʳʜʝʣʠʪʝ 1 ʧʣʘʩʪʠʥʫ ʠ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʘʢʪʠʚʠʨʫʡʪʝ ʢʦʤʘʥʜʫ. ʇʨʠ 

ʵʪʦʤ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʫʟʣʳ ʧʨʦʝʢʮʠʡ ʥʘ ʧʣʘʩʪʠʥʝ ʠ ʝʝ ʧʨʦʜʦʣʞʝʥʠʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ | ʅʘʡʪʠ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʢʦʥʪʫʨʘ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʢʦʥʪʫʨʘ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʛʨʫʧʧʦʡ ʫʟʣʦʚ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ | ʅʘʡʪʠ ʮʝʥʪʨ ʧʦ 3 ʪʦʯʢʘʤ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʫʟʝʣ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʨʘʚʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʪʨʝʭ 

ʚʳʙʨʘʥʥʳʭ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  
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ʇʨʦʝʮʠʨʦʚʘʥʠʝ ʫʟʣʦʚ ʥʘ ʧʣʦʩʢʦʩʪʴ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʝʩʪʠ ʚʳʜʝʣʝʥʥʳʝ ʫʟʣʳ ʥʘ ʟʘʜʘʥʥʫʶ ʧʣʦʩʢʦʩʪʴ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʙʫʜʫʪ ʠʟʤʝʥʝʥʳ. 

ɺʘʞʥʦ, ʯʪʦʙʳ ʠʟʤʝʥʷʝʤʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʥʝ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ. 

ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 3 ʪʦʯʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʣʦʩʢʦʩʪʴ, 

ʥʘ ʢʦʪʦʨʫʶ ʙʫʜʫʪ ʧʝʨʝʥʝʩʝʥʳ ʫʟʣʳ. ɿʘʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʚʝʢʪʦʨ ʧʝʨʝʥʦʩʘ ʵʪʠʭ 

ʫʟʣʦʚ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ, ʥʘʞʘʪʠʝ ʢʣʘʚʠʰ Enter ʠʣʠ Space ʚʳʟʳʚʘʝʪ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʨʫʯʥʫʶ 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʨʦʝʮʠʨʦʚʘʥʠʝ ʫʟʣʦʚ ʥʘ ʮʠʣʠʥʜʨ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʝʩʪʠ ʚʳʜʝʣʝʥʥʳʝ ʫʟʣʳ ʥʘ ʟʘʜʘʥʥʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʙʫʜʫʪ 

ʠʟʤʝʥʝʥʳ. ɺʘʞʥʦ, ʯʪʦʙʳ ʠʟʤʝʥʷʝʤʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʥʝ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 2 ʪʦʯʢʠ, ʣʝʞʘʱʠʝ ʥʘ ʦʩʠ ʠ ʪʦʨʮʘʭ 

ʮʠʣʠʥʜʨʘ, ʥʘ ʢʦʪʦʨʫʶ ʙʫʜʫʪ ʧʝʨʝʥʝʩʝʥʳ ʫʟʣʳ, ʘ ʪʘʢʞʝ ʪʦʯʢʫ, ʣʝʞʘʱʫʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʮʠʣʠʥʜʨʘ. ɿʘʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʚʝʢʪʦʨ ʧʝʨʝʥʦʩʘ ʫʟʣʦʚ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ, ʥʘʞʘʪʠʝ ʢʣʘʚʠʰ Enter ʠʣʠ Space ʚʳʟʳʚʘʝʪ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʨʫʯʥʫʶ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʨʦʝʮʠʨʦʚʘʥʠʝ ʫʟʣʦʚ ʥʘ ʩʬʝʨʫ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʝʩʪʠ ʚʳʜʝʣʝʥʥʳʝ ʫʟʣʳ ʥʘ ʟʘʜʘʥʥʫʶ ʩʬʝʨʠʯʝʩʢʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʙʫʜʫʪ 

ʠʟʤʝʥʝʥʳ. ɺʘʞʥʦ, ʯʪʦʙʳ ʠʟʤʝʥʷʝʤʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʥʝ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʮʝʥʪʨ ʩʬʝʨʳ ʠ ʪʦʯʢʫ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ, ʥʘ ʢʦʪʦʨʫʶ ʙʫʜʫʪ ʧʝʨʝʥʝʩʝʥʳ ʫʟʣʳ. ɿʘʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 

ʚʝʢʪʦʨ ʧʝʨʝʥʦʩʘ ʫʟʣʦʚ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ, ʥʘʞʘʪʠʝ ʢʣʘʚʠʰ Enter ʠʣʠ Space ʚʳʟʳʚʘʝʪ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʨʫʯʥʫʶ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  



89 

ʀʟʤʝʨʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʫʟʣʘʤʠ 

ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʫʢʘʞʠʪʝ ʦʜʠʥ ʫʟʝʣ (ʫʟʝʣ ʙʫʜʝʪ ʚʳʜʝʣʝʥ ʩʠʥʝʡ ʪʦʯʢʦʡ), 

ʟʘʪʝʤ ʚʪʦʨʦʡ ʫʟʝʣ (ʫʟʝʣ ʙʫʜʝʪ ʚʳʜʝʣʝʥ ʟʝʣʝʥʦʡ ʪʦʯʢʦʡ). ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʚʪʦʨʦʛʦ ʫʟʣʘ 

ʩʠʩʪʝʤʘ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʫʢʘʞʝʪ ʥʦʤʝʨʘ ʚʳʜʝʣʝʥʥʳʭ ʫʟʣʦʚ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ 

ʚ ʪʝʢʫʱʠʭ ʝʜʠʥʠʮʘʭ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʀʥʝʨʮʠʷ ʚʳʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʠʥʝʨʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʧʧʳ ʚʳʜʝʣʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʠ (ʫʟʣʘ). 

ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʠʥʝʨʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʫʟʝʣ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʠʥʝʨʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʳʚʦʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʢʥʦ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ʉʝʨʚʝʨ ʨʘʩʯʝʪʘ | ʉʝʨʚʝʨ ʦʙʤʝʥʘ TCP/IP 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʝʨʚʝʨ ʦʙʤʝʥʘ ʧʦ ʧʨʦʪʦʢʦʣʫ TCP/IP ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ (FGA) ʠ ʟʘʜʘʯ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (FSI). 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʮʝʩʩ ʨʘʩʯʝʪʘ FSI ʦʧʠʩʘʥ ʚ ʛʣʘʚʝ 7 

ʉʝʨʚʝʨ ʨʘʩʯʝʪʘ | ʀʤʧʦʨʪ ʥʘʛʨʫʟʦʢ ʠʟ FlowVision 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʠʟ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ FlowVision ʩʠʣʦʚʳʭ 

ʬʘʢʪʦʨʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʤʦʜʝʣʴ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ (FGA) ʠ ʟʘʜʘʯ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ (FSI). 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʮʝʩʩ ʨʘʩʯʝʪʘ FSI ʦʧʠʩʘʥ ʚ ʛʣʘʚʝ 7 

ʄʝʥʶ ʉʚʦʡʩʪʚʘ 

ʉʝʯʝʥʠʷ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʝʯʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʧʠʩʢʦʤ ʩʝʯʝʥʠʡ ʠ 

ʚʳʙʦʨʘ ʪʝʢʫʱʝʛʦ ʩʝʯʝʥʠʷ. ɺʩʝʤ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʤ ʩʪʝʨʞʥʷʤ ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ ʪʝʢʫʱʝʝ 

ʩʝʯʝʥʠʝ. ɺʦʟʣʝ ʢʘʞʜʦʛʦ ʠʟ ʩʝʯʝʥʠʡ ʧʦʢʘʟʘʥ ʝʛʦ ʪʠʧ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʠʧʫ ʩʝʯʝʥʠʷ ʠʟ 

ʙʠʙʣʠʦʪʝʢ, ʠʟ ʢʦʪʦʨʦʡ ʦʥʦ ʙʳʣʦ ʟʘʛʨʫʞʝʥʦ), ʨʘʩʢʨʘʰʝʥʥʳʡ ʦʜʥʠʤ ʠʟ ʮʚʝʪʦʚ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʝʨʞʥʝʡ. ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʎʚʝʪ ʤʦʞʥʦ 

ʟʘʜʘʪʴ ʢʘʞʜʦʤʫ ʩʝʯʝʥʠʶ ʜʨʫʛʦʡ ʮʚʝʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ çʇʨʠʩʚʦʠʪʴ ʚʩʝʤè ʠ çʇʨʠʩʚʦʠʪʴ ʚʳʜʝʣʝʥʥʳʤè 

ʤʦʞʥʦ ʟʘʜʘʪʴ ʧʨʠʩʚʦʠʪʴ ʩʝʯʝʥʠʝ ʚʩʝʤ ʠʣʠ ʪʦʣʴʢʦ ʚʳʜʝʣʝʥʥʳʤ ʩʪʝʨʞʥʷʤ.  
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ʂʥʦʧʢʠ çɿʘʤʝʥʠʪʴ ʩʝʯʝʥʠʝ ʠʟ ʙʠʙʣʠʦʪʝʢʠè ʠ çɿʘʤʝʥʠʪʴ ʩʝʯʝʥʠʝ ʠʟ ɹɼè ʧʦʟʚʦʣʷʝʪ 

ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʚʳʙʨʘʥʥʦʝ ʩʝʯʝʥʠʝ ʥʘ ʜʨʫʛʦʝ ʩʝʯʝʥʠʷ, ʚʳʙʨʘʥʥʦʝ ʚ 

ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʩʝʯʝʥʠʡ, ʘ ʚʦ ʚʪʦʨʦʤ ʠʟ ɹʘʟʳ ɼʘʥʥʳʭ (ɹɼ). 

ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʕʢʩʧʦʨʪè ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʜʦʙʘʚʠʪʴ ʩʝʯʝʥʠʝ, ʥʘʧʨʠʤʝʨ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʚʳʙʨʘʥʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʩʝʯʝʥʠʡ, ʘ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 

çʋʜʘʣʠʪʴè ï ʫʜʘʣʠʪʴ ʚʳʙʨʘʥʥʦʝ ʩʝʯʝʥʠʝ ʠʟ ʩʧʠʩʢʘ ʩʝʯʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʝʩʣʠ ʜʘʥʥʦʝ 

ʩʝʯʝʥʠʝ ʥʝ ʧʨʠʩʚʦʝʥʦ ʢʘʢʠʤ-ʣʠʙʦ ʩʪʝʨʞʥʝʚʳʤ ʵʣʝʤʝʥʪʘʤ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʂʥʦʧʢʘ çʇʘʨʘʤʝʪʨʳè ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʪʴ/ʟʘʢʨʳʪʴ ʧʨʘʚʫʶ ʯʘʩʪʴ ʦʢʥʘ çʉʝʯʝʥʠʷè ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ ʩʝʯʝʥʠʷ ʠ ʝʛʦ ʪʠʧʦʤ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʝʯʝʥʠʷ ʦʪʢʨʳʚʘʝʪʩʷ 

ʚ ʥʝʨʘʟʚʝʨʥʫʪʦʤ ʚʠʜʝ. 

 
ʈʠʩʫʥʦʢ 3.3 ï ɼʠʘʣʦʛ ʉʝʯʝʥʠʷ 

ʂʥʦʧʢʘ çʇʦʣʫʯʠʪʴ ʠʟ ɹɼè ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʨʳʪʠʶ ɹʘʟʳ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʦ ʩʝʯʝʥʠʝ ʠ ʜʦʙʘʚʣʝʥʦ ʚ ʩʧʠʩʦʢ 

ʩʝʯʝʥʠʡ. 

ʂʥʦʧʢʘ çɿʘʛʨʫʟʠʪʴ ʠʟ ʙʠʙʣʠʦʪʝʢʠè ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʟʘʛʨʫʟʢʠ ʟʘʛʨʫʟʠʪʴ ʩʝʯʝʥʠʷ ʠʟ 

ʙʠʙʣʠʦʪʝʢʠ ʩʝʯʝʥʠʡ. ɹʠʙʣʠʦʪʝʢʠ ʩʝʯʝʥʠʡ, ʧʦʩʪʘʚʣʷʝʤʳʝ ʩ ʩʠʩʪʝʤʦʡ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʘʧʢʝ, 

ʢʫʜʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ APM WinMachine. 
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ʈʠʩʫʥʦʢ 3.4 ï ɼʠʘʣʦʛ ɹʠʙʣʠʦʪʝʢʘ 

ɺ ʛʨʫʧʧʝ ʧʘʨʘʤʝʪʨʦʚ ɹʠʙʣʠʦʪʝʢʘ ʵʪʦʛʦ ʦʢʥʘ: 

¶ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʩʦʜʝʨʞʠʪ ʙʠʙʣʠʦʪʝʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʘʥʝʝ 

ʜʦʙʘʚʣʷʣ ʩʝʯʝʥʠʷ ʩ ʩʧʠʩʦʢ ʩʝʯʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

¶ ʢʥʦʧʢʘ ɿʘʛʨʫʟʠʪʴ ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʟʠʪʴ ʥʦʚʫʶ ʙʠʙʣʠʦʪʝʢʫ ʠʟ ʢʦʪʦʨʦʛʦ 

ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʦ ʩʝʯʝʥʠʝ; 

¶ ʢʥʦʧʢʘ ʅʦʚʘʷ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʙʠʙʣʠʦʪʝʢʫ ʩʝʯʝʥʠʡ; 

¶ ʢʥʦʧʢʘ ʋʜʘʣʠʪʴ ï ʫʜʘʣʠʪ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʚʰʫʶʩʷ ʙʠʙʣʠʦʪʝʢʫ ʠʟ 

ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʙʠʙʣʠʦʪʝʢ, ʥʦ ʩʘʤʘ 

ʙʠʙʣʠʦʪʝʢʘ ʦʩʪʘʥʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ; 

¶ ʢʥʦʧʢʘ ʀʥʬʦʨʤʘʮʠʷ ʚʳʟʳʚʘʝʪ ʦʢʥʦ, ʩʦʜʝʨʞʘʱʝʝ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʙʠʙʣʠʦʪʝʢʝ. 

ʂʥʦʧʢʘ ʀʟʤʝʥʠʪʴ ï ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʳʙʨʘʥʥʦʛʦ ʩʝʯʝʥʠʷ ʚʨʫʯʥʫʶ. 

ʂʥʦʧʢʘ ʋʜʘʣʠʪʴ ʩʝʯʝʥʠʝ ï ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʚʳʙʨʘʥʥʦʝ ʩʝʯʝʥʠʝ ʠʟ ʙʠʙʣʠʦʪʝʢʠ. 

ʂʥʦʧʢʘ ʆʙʤʝʥ ï ʚʳʟʳʚʘʝʪ ʦʢʥʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʜʚʫʤ ʙʠʙʣʠʦʪʝʢʘʤ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʩʝʯʝʥʠʷʤʠ. 

ʂʥʦʧʢʘ ʅʦʚʘʷ ï ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʙʠʙʣʠʦʪʝʢʫ ʩʝʯʝʥʠʡ ʠ ʚʳʟʳʚʘʝʪ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʦʚʘʷ ʙʠʙʣʠʦʪʝʢʘ. 

ʂʥʦʧʢʘ çʇʦʣʫʯʠʪʴ ʠʟ ɹɼè ʚ ʜʠʘʣʦʛʝ ʉʝʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʩʝʯʝʥʠʝ ʚ 

ʤʦʜʝʣʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʙʘʟʳ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʩʝʯʝʥʠʡ, ʤʠʥʫʷ ʙʠʙʣʠʦʪʝʢʠ. ɼʣʷ 

ʚʳʟʦʚʘ ʤʝʥʝʜʞʝʨʘ ʙʘʟ ʜʘʥʥʳʭ ʢʣʠʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ ʜʝʨʝʚʝ ʙʘʟʳ ʜʘʥʥʳʭ. 
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ʆʪʢʨʦʡʪʝ ʚ ʜʝʨʝʚʝ ʠʥʪʝʨʝʩʫʶʱʠʡ ʪʠʧ ʩʝʯʝʥʠʷ ʜʚʦʡʥʳʤ ʢʣʠʢʦʤ ʤʳʰʠ, ʟʘʪʝʤ 

ʚʳʙʝʨʝʪʝ ʥʝʦʙʭʦʜʠʤʳʡ ʨʘʟʤʝʨ ʩʝʯʝʥʠʷ ʚ ʩʧʠʩʢʝ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʢè. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳ ʤʦʞʝʪʝ ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʝʯʝʥʠʷ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

çʇʝʨʝʤʝʥʥʳʝè. ɹʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʝ ʤʝʥʷʡʪʝ ʨʘʟʤʝʨʳ ʩʪʘʥʜʘʨʪʥʳʭ ʩʝʯʝʥʠʡ. 

ɿʘʤʝʯʘʥʠʝ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʘʨʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦ 

ʫʢʘʟʘʪʴ ʪʠʧ ʩʝʯʝʥʠʷ: -1 ï ʥʝ ʦʧʨʝʜʝʣʝʥʦ, 0 ï ʨʘʚʥʦʧʦʣʦʯʥʳʡ ʜʚʫʪʘʚʨ, 1 ï 

ʥʝʨʘʚʥʦʧʦʣʦʯʥʳʡ ʜʚʫʪʘʚʨ, 2 ï ʪʘʚʨ, 3 ï ʰʚʝʣʣʝʨ, 4 ï ʫʛʦʣʦʢ, 5 ï ʪʨʫʙʘ ʢʚʘʜʨʘʪʥʘʷ, 6 ï 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ, 7 ï ʢʨʫʛ, 8 ï ʢʦʣʴʮʦ. 

ɼʘʣʝʝ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʪ ʨʘʟʤʝʨʳ ʩʝʯʝʥʠʷ ʠ ʧʨʝʜʣʦʞʠʪ ʚʚʝʩʪʠ 

ʥʘʟʚʘʥʠʝ ʩʝʯʝʥʠʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʤʝʨʳ ʩʝʯʝʥʠʷ ʚ ʝʛʦ ʥʘʟʚʘʥʠʠ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʩʝʯʝʥʠʝ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʦ ʚ ʩʧʠʩʦʢ ʩʝʯʝʥʠʡ ʪʝʢʫʱʝʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʉʝʯʝʥʠʝ ʩʪʝʨʞʥʷʤ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʩʚʦʠʪʴ ʪʝʢʫʱʝʝ ʩʝʯʝʥʠʝ ʚʩʝʤ ʩʪʝʨʞʥʷʤ ʢʦʥʩʪʨʫʢʮʠʠ, ʝʩʣʠ 

ʥʠʢʘʢʠʭ ʩʪʝʨʞʥʝʡ ʥʝ ʚʳʜʝʣʝʥʦ, ʠʣʠ ʪʦʣʴʢʦ ʚʳʜʝʣʝʥʥʳʤ ʩʪʝʨʞʥʷʤ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ 

ʚ ʢʦʤʘʥʜʝ ʉʚʦʡʩʪʚʘ | ʉʝʯʝʥʠʷ 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʆʨʠʝʥʪʘʮʠʷ ʩʝʯʝʥʠʷ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʦʨʠʝʥʪʘʮʠʶ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʝʛʦ ʦʩʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʷʪʴ ʵʪʫ ʦʨʠʝʥʪʘʮʠʶ, ʧʦʚʦʨʘʯʠʚʘʷ ʩʝʯʝʥʠʝ ʚʦʢʨʫʛ ʥʝʸ. ɼʣʷ ʵʪʦʛʦ, 

ʚʳʙʨʘʚ ʜʘʥʥʫʶ ʢʦʤʘʥʜʫ, ʱʝʣʢʥʠʪʝ ʤʳʰʢʦʡ ʥʘ ʪʨʝʙʫʝʤʦʤ ʩʪʝʨʞʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʪʝʨʞʝʥʴ ʚʳʜʝʣʠʪʩʷ ʮʚʝʪʦʤ ʠ ʥʘ ʥʝʤ ʙʫʜʝʪ ʥʘʨʠʩʦʚʘʥʘ ʝʛʦ ʣʦʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʠ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʦʝ ʩ ʥʝʡ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʩʪʝʨʞʥʷ, ʝʩʣʠ ʦʥʦ ʟʘʜʘʥʦ. ɼʣʷ ʧʦʚʦʨʦʪʘ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʪʝʨʞʥʷ ʱʝʣʢʥʠʪʝ ʥʘ ʥʝʤ ʚʪʦʨʦʡ ʨʘʟ, ʠ ʨʝʜʘʢʪʦʨ ʧʝʨʝʡʜʝʪ ʚ ʨʝʞʠʤ 

ʧʦʚʦʨʦʪʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʪʝʨʞʥʷ. ʋʩʪʘʥʦʚʠʪʝ ʪʨʝʙʫʝʤʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ, ʧʝʨʝʤʝʱʘʷ 

ʤʳʰʴ ʚʧʨʘʚʦ ʠʣʠ ʚʣʝʚʦ. ʐʘʛ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʦʧʮʠʷʭ ʢʫʨʩʦʨʘ 

ʧʦ ʢʦʤʘʥʜʝ ɺʠʜ/ʐʘʛ ʢʫʨʩʦʨʘ. ʕʪʦʪ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʦʩʴ y ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʩʪʝʨʞʥʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʢʘʟʳʚʘʝʤʦʛʦ ʫʟʣʘ, ʧʨʠ ʵʪʦʤ ʦʩʴ ʩʪʝʨʞʥʷ, ʦʩʴ y 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʪʝʨʞʥʷ ʠ ʣʠʥʠʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʫʟʝʣ ʥʘʯʘʣʘ ʩʪʝʨʞʥʷ ʠ ʚʳʙʨʘʥʥʦʛʦ 

ʫʟʣʘ, ʙʫʜʫʪ ʣʝʞʘʪʴ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʫʟʝʣ, ʟʘʜʘʶʱʠʡ ʥʘʧʨʘʚʣʝʥʠʝ 

ʦʨʠʝʥʪʘʮʠʠ, ʚ ʨʝʞʠʤʝ ʧʦʚʦʨʦʪʘ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʪʝʨʞʥʷ ʧʦʜʚʝʜʠʪʝ 

ʢʫʨʩʦʨ ʢ ʪʨʝʙʫʝʤʦʤʫ ʫʟʣʫ, ʪʘʢ ʯʪʦʙʳ ʦʥ ʚʳʜʝʣʠʣʩʷ ʮʚʝʪʦʤ ʠ ʱʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ. 
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ʇʦ ʫʤʦʣʯʘʥʠʶ ʫ ʩʪʝʨʞʥʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦʪʦʨʦʡ ʦʩʴ X 

ʥʘʧʨʘʚʣʝʥʘ ʧʦ ʦʩʠ ʩʪʝʨʞʥʷ ʦʪ ʧʝʨʚʦʛʦ ʫʟʣʘ ʢ ʚʪʦʨʦʤʫ. ʆʩʴ Y ʥʘʭʦʜʠʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʦʩʠ 

X ʩʪʝʨʞʥʷ ʠ ʛʣʦʙʘʣʴʥʦʡ ʦʩʠ Y. ʆʩʴ Z ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʪʝʨʞʥʷ ʜʦʧʦʣʥʷʝʪ ʣʦʢʘʣʴʥʳʝ 

ʦʩʠ X ʠ Y ʜʦ ʧʨʘʚʦʡ. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʤʘʩʰʪʘʙʘ ʧʦʢʘʟʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʣʘʚʠʰʠ 

ʢʣʘʚʠʘʪʫʨʳ ʧʨʘʚʳʝ ç+è ʠ ç-è ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʪʝʨʞʥʝ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʝʨʞʥʝ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʩʪʝʨʞʝʥʴ ʚ ʚʠʜʝ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ʉʧʠʩʦʢ ʉʪʝʨʞʥʠ ʩʦʜʝʨʞʠʪ ʚʩʝ ʩʪʝʨʞʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʠʭ ʜʣʷ 

ʧʨʦʩʤʦʪʨʘ. ʕʪʦʪ ʩʧʠʩʦʢ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʠʟʤʝʥʠʪʴ ʠʤʷ ʩʪʝʨʞʥʷ, ʢʦʪʦʨʦʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʧʦ ʫʤʦʣʯʘʥʠʶ. ɼʣʷ ʵʪʦʛʦ ʜʚʘʞʜʳ ʱʝʣʢʥʠʪʝ ʥʘ ʠʤʝʥʠ ʩʪʝʨʞʥʷ ʚ ʩʧʠʩʢʝ ʠ ʚʚʝʜʠʪʝ ʠʤʷ ʚ 

ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ. ʇʦʜ ʩʧʠʩʢʦʤ ʩʪʝʨʞʥʝʡ ʥʘʭʦʜʠʪʩʷ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ 

ʪʠʧʦʚ ʵʣʝʤʝʥʪʦʚ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʚʳʙʨʘʥʥʳʡ ʩʪʝʨʞʝʥʴ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʙʘʣʦʯʥʳʤ / 

ʬʝʨʤʝʥʥʳʤ / ʢʘʥʘʪʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʦʤ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʇʦʜ ʚʳʧʘʜʘʶʱʠʤ 

ʩʧʠʩʢʦʤ ʪʠʧʦʚ ʵʣʝʤʝʥʪʦʚ ʫʢʘʟʘʥʦ ʥʘʟʚʘʥʠʝ ʩʣʦʷ, ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʚʳʙʨʘʥʥʳʡ 

ʩʪʝʨʞʝʥʴ.  

ɼʘʣʝʝ ʧʦʢʘʟʘʥʦ ʩʝʯʝʥʠʝ ʩʦ ʩʚʦʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʪʦʨʦʝ ʧʨʠʩʚʦʝʥʦ ʜʘʥʥʦʤʫ 

ʩʪʝʨʞʥʶ, ʝʛʦ ʫʛʦʣ ʧʦʚʦʨʦʪʘ (ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ) ʠ ʤʘʪʝʨʠʘʣ, ʧʨʠʩʚʦʝʥʥʳʡ 

ʵʪʦʤʫ ʩʪʝʨʞʥʶ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʊʦʯʢʘ ʧʨʠʚʷʟʢʠ ʩʝʯʝʥʠʷ 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʢʦʤʘʥʜʳ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʪʦʯʢʫ ʧʨʠʚʷʟʢʠ ʩʝʯʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʩʪʝʨʞʥʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʦʩʴ ʩʪʝʨʞʥʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʮʝʥʪʨ ʤʘʩʩ 

ʩʝʯʝʥʠʷ. ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʠʘʣʦʛ. 

ɺ ʩʧʠʩʢʝ ʊʦʯʢʘ ʧʨʠʚʷʟʢʠ ʚʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʦʝ ʧʦʣʦʞʝʥʠʝ ʩʝʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʩʠ ʩʪʝʨʞʥʷ. ɽʩʣʠ ʚʳʙʨʘʥʦ ɿʘʜʘʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʪʦ ʩʤʝʱʝʥʠʝ ʪʦʯʢʠ ʧʨʠʚʷʟʢʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ ʩʝʯʝʥʠʷ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚʨʫʯʥʫʶ ʚ ʧʦʣʷʭ ʉʤʝʱʝʥʠʝ ʚ ʃʉʂ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚ ʚʠʜʝ ʤʦʤʝʥʪʦʚ, 

ʧʦʣʫʯʘʶʱʠʭʩʷ ʟʘ ʩʯʝʪ ʩʤʝʱʝʥʠʷ ʪʦʯʢʠ ʧʨʠʚʷʟʢʠ ʩʪʝʨʞʥʷ ʙʫʜʝʪ ʫʯʪʝʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʘʩʯʝʪʘ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  
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ʀʥʚʝʨʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʩʪʝʨʞʥʷ 

ʂʦʤʘʥʜʘ ʧʝʨʝʥʦʩʠʪ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʚ ʜʨʫʛʦʡ ʫʟʝʣ ʩʪʝʨʞʥʷ. ʅʘʧʨʘʚʣʝʥʠʝ ʦʩʠ 

X ï ʪʘʢʞʝ ʧʦ ʜʣʠʥʝ ʩʪʝʨʞʥʷ, ʥʦ ʫʞʝ ʚ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ; ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ Y ʥʝ ʤʝʥʷʝʪʩʷ; 

ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ Z ʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ, ʪ.ʢ. ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʦʩʪʘʝʪʩʷ 

ʧʨʘʚʦʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɼʣʠʥʘ ʚʳʜʝʣʝʥʥʳʭ ʩʪʝʨʞʥʝʡ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʫʟʥʘʪʴ ʜʣʠʥʫ ʚʳʜʝʣʝʥʥʳʭ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʊʠʧ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠ ʤʝʥʷʪʴ ʪʠʧ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ (ʙʘʣʢʘ / 

ʬʝʨʤʘ / ʢʘʥʘʪ ʠʣʠ ʫʯʘʩʪʦʢ ʪʨʫʙʳ). 

ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ SMA 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʨʘʩʯʝʪʘ 

SMA. 

ʉʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʢʦʤʘʥʜʳ ʚʳʟʳʚʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ.  

 

ʈʠʩʫʥʦʢ 3.5 ï ɼʠʘʣʦʛ ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ɻʨʫʧʧʝ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʢʦʣʴʮʝʚʳʤ ʩʝʯʝʥʠʝʤ (ʩʝʢʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ) 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʠʤʷ ʠ ʵʣʝʤʝʥʪʘʤ ʵʪʦʡ ʩʝʢʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʟʘʜʘʶʪʩʷ 

ʦʜʠʥʘʢʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʛʨʫʟʢʠ.  

ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʜʘʥʥʦʛʦ ʦʢʥʘ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʩʝʢʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʤʦʞʥʦ 

ʟʘʜʘʪʴ: 

ʎʚʝʪ ï ʟʘʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʮʚʝʪ ʚʳʜʝʣʝʥʥʦʡ ʩʝʢʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ; 
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ʇʨʠʩʚʦʠʪʴ ʚʳʜʝʣʝʥʥʳʤ ʠʣʠ ʇʨʠʩʚʦʠʪʴ ʚʩʝʤ ï ʜʦʙʘʚʠʪʴ ʠʣʠ ʚʳʜʝʣʝʥʥʳʝ 

ʵʣʝʤʝʥʪʳ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠʣʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʚ ʚʳʙʨʘʥʥʫʶ ʩʝʢʮʠʶ ʪʨʫʙʦʧʨʦʚʦʜʘ; 

ʋʜʘʣʠʪʴ ï ʫʜʘʣʷʝʪ ʟʘʜʘʥʥʳʝ ʨʘʥʝʝ ʩʚʦʡʩʪʚʘ ʚʳʙʨʘʥʥʦʡ ʩʝʢʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ 

(ʩʘʤʠ ʪʨʫʙʦʧʨʦʚʦʜʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʪʘʶʪʩʷ); 

ʀʟʤʝʥʠʪʴ ï ʠʟʤʝʥʠʪʴ ʟʘʜʘʥʥʳʝ ʨʘʥʝʝ ʩʚʦʡʩʪʚʘ ʩʝʢʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ï ʦʪʢʨʳʚʘʝʪ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʩʝʢʮʠʠ.  

ʅʦʚʳʡ ï ʦʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʩʝʢʮʠʠ. 

 
ʈʠʩʫʥʦʢ 3.6 ï ɼʠʘʣʦʛ ʇʘʨʘʤʝʪʨʳ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʅʘʟʚʘʥʠʝ ï ʟʘʜʘʝʪ ʥʘʟʚʘʥʠʝ ʩʝʢʮʠʠ; 

ʇʣʦʪʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ï ʟʘʜʘʝʪ ʧʣʦʪʥʦʩʪʴ ʩʨʝʜʳ, ʟʘʧʦʣʥʷʶʱʝʡ 

ʪʨʫʙʦʧʨʦʚʦʜ; 

ʇʣʦʪʥʦʩʪʴ ʠ ʊʦʣʱʠʥʫ ʤʘʪʝʨʠʘʣʘ ʠʟʦʣʷʮʠʠ ï ʟʘʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʠʟʦʣʷʮʠʠ 

ʪʨʫʙʳ, ʝʩʣʠ ʦʥʘ ʝʩʪʴ; 

ɼʦʧʫʩʪʠʤʘʷ ʢʦʨʨʦʟʠʷ ï ʟʘʜʘʝʪʩʷ ʜʦʧʫʩʪʠʤʘʷ ʢʦʨʨʦʟʠʷ ʩʪʝʥʢʠ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʝʝ 

ʫʪʦʥʝʥʠʝ);  
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ɿʘʛʣʫʰʢʠ ʥʘ ʢʦʥʮʘʭ ï ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʵʣʝʤʝʥʪ ʩ ʦʪʢʨʳʪʳʤʠ ʠʣʠ ʟʘʢʨʳʪʳʤʠ 

ʢʦʥʮʘʤʠ 

ɻʠʙʢʦʩʪʴ ï ʚʝʣʠʯʠʥʘ, ʚʣʠʷʶʱʘʷ ʥʘ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʠʟʛʠʙʘ ʪʨʫʙʳ. ʇʦ ʫʤʦʣʯʘʥʠʶ 

ʦʥʘ ʨʘʚʥʘ 1, ʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʝʝ ʟʘʜʘʪʴ ʩʘʤ, ʯʠʩʣʦʤ ʙʦʣʴʰʝ 1. 

ʄʥʦʞʠʪʝʣʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʛʨʫʟʢʠ ï ʧʦʢʘʟʳʚʘʝʪ, ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʢʦʥʮʝ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʙʫʜʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʥʘʧʨʷʞʝʥʠʝ ʚ ʝʛʦ 

ʩʝʨʝʜʠʥʝ ʦʪ ʚʥʝʰʥʝʛʦ/ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠʷ. ʄʥʦʞʠʪʝʣʴ ʟʘʜʘʶʪʩʷ ʜʣʷ ʜʚʫʭ ʫʟʣʦʚ ï 

ʥʘʯʘʣʘ ʫʯʘʩʪʢʘ (0) ʠ ʝʛʦ ʢʦʥʮʘ (1). ʇʦ ʫʤʦʣʯʘʥʠʶ ʵʪʠ ʤʥʦʞʠʪʝʣʠ ʨʘʚʥʳ ʧʦ ʝʜʠʥʠʮʝ, ʥʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʜʘʪʴ ʩʚʦʠ ʟʥʘʯʝʥʠʷ.  

ɺʥʝʰʥʝʝ ʠ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ ʥʘ ʵʣʝʤʝʥʪʳ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʥʘʨʫʞʠ ʠ ʠʟʥʫʪʨʠ; 

ɿʘʛʨʫʞʝʥʠʝ ï ʚʳʙʠʨʘʝʪʩʷ ʟʘʛʨʫʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʟʘʜʘʥʦ ʜʘʚʣʝʥʠʝ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ  ʎʚʝʪʥʳʝ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʤʦʞʥʦ 

ʚʢʣʶʯʠʪʴ ʠʣʠ ʦʪʢʣʶʯʠʪʴ ʦʪʨʠʩʦʚʢʫ ʩʝʢʮʠʡ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ ʮʚʝʪ, ʧʨʠʩʚʦʝʥʥʳʡ ʵʪʠʤ 

ʩʝʢʮʠʷʤ. 

ɿʘʜʘʪʴ ʪʦʣʱʠʥʫ ʧʣʘʩʪʠʥʘʤ 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʢʦʤʘʥʜʳ ʤʦʞʥʦ ʟʘʜʘʪʴ ʪʦʣʱʠʥʫ ʠʣʠ ʚʩʝʤ ʧʣʘʩʪʠʥʘʤ, ʝʩʣʠ 

ʥʠʢʘʢʠʭ ʧʣʘʩʪʠʥ ʥʝ ʚʳʜʝʣʝʥʦ, ʠʣʠ ʚʳʜʝʣʝʥʥʳʤ ʧʣʘʩʪʠʥʘʤ. ʇʨʠ ʚʳʙʦʨʝ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ 

ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʥʠʞʝ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʣʘʩʪʠʥʝ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʣʘʩʪʠʥʝ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʣʘʩʪʠʥʫ ʚ ʚʠʜʝ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ʆʢʥʦ ʉʧʠʩʦʢ ʇʣʘʩʪʠʥ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʚʩʝʭ ʧʣʘʩʪʠʥʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʦʟʚʦʣʷʝʪ 

ʚʳʙʠʨʘʪʴ ʠʭ ʜʣʷ ʧʨʦʩʤʦʪʨʘ. ʕʪʦʪ ʩʧʠʩʦʢ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʠʟʤʝʥʠʪʴ ʠʤʷ ʧʣʘʩʪʠʥʳ, 

ʢʦʪʦʨʦʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ. ɼʣʷ ʵʪʦʛʦ ʜʚʘʞʜʳ ʱʝʣʢʥʠʪʝ ʥʘ ʠʤʝʥʠ ʧʣʘʩʪʠʥʳ 

ʚ ʩʧʠʩʢʝ ʠ ʚʚʝʜʠʪʝ ʠʤʷ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʤʦʞʥʦ ʟʘʜʘʪʴ/ʫʪʦʯʥʠʪʴ ʪʠʧ ʧʣʘʩʪʠʥʳ DKT 

ʠʣʠ MITC. ʇʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʥʦʚʳʭ ʧʣʘʩʪʠʥ ʟʘʜʘʝʪʩʷ ʪʠʧ DKT. 

ʀʟ ʜʨʫʛʦʛʦ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʤʦʞʥʦ ʟʘʜʘʪʴ ʪʠʧ ʞʝʩʪʢʦʩʪʠ ʧʣʘʩʪʠʥʳ: 

ɾʝʩʪʢʦʩʪʴ ʧʦ ʂʘʥʦʢʫ / ʌʠʢʪʠʚʥʘʷ ʞʝʩʪʢʦʩʪʴ / ɾʝʩʪʢʦʩʪʴ ʧʦ ɸʣʣʤʘʥʫ. ʇʦ ʫʤʦʣʯʘʥʠʶ 

ʜʣʷ ʥʦʚʳʭ ʧʣʘʩʪʠʥ ʟʘʜʘʝʪʩʷ ʪʠʧ ɾʝʩʪʢʦʩʪʴ ʧʦ ʂʘʥʦʢʫ. 
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ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʨʠʚʷʟʢʘ ʧʣʘʩʪʠʥ 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʢʦʤʘʥʜʳ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʪʦʯʢʫ ʧʨʠʚʷʟʢʠ ʧʣʘʩʪʠʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʝ ʩʨʝʜʥʝʡ ʧʣʦʩʢʦʩʪʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʟʣʳ ʥʘ ʧʣʘʩʪʠʥʝ ʣʝʞʘʪ ʚ ʝʝ ʩʨʝʜʥʝʡ 

ʧʣʦʩʢʦʩʪʠ. ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʠʘʣʦʛ. 

ɺ ʩʧʠʩʢʝ ʇʣʦʩʢʦʩʪʴ ʧʨʠʚʷʟʢʠ ʚʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʦʝ ʧʦʣʦʞʝʥʠʝ ʩʝʯʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʝ ʩʨʝʜʠʥʥʦʡ ʧʣʦʩʢʦʩʪʠ. ɽʩʣʠ ʚʳʙʨʘʥʦ ɿʘʜʘʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʪʦ 

ʩʤʝʱʝʥʠʝ ʪʦʯʢʠ ʧʨʠʚʷʟʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʠʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚʨʫʯʥʫʶ ʚ 

ʧʦʣʷʭ ʉʤʝʱʝʥʠʝ ʧʦ ʃʉʂ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚ ʚʠʜʝ ʤʦʤʝʥʪʦʚ, 

ʧʦʣʫʯʘʶʱʠʭʩʷ ʟʘ ʩʯʝʪ ʩʤʝʱʝʥʠʷ ʪʦʯʢʠ ʧʨʠʚʷʟʢʠ ʧʣʘʩʪʠʥʳ ʙʫʜʝʪ ʫʯʪʝʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʘʩʯʝʪʘ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʣʘʩʪʠʥʘ ʙʝʟ ʞʝʩʪʢʦʩʪʠ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ/ʩʥʷʪʴ ʘʪʨʠʙʫʪ ʞʝʩʪʢʦʩʪʠ ʫ ʧʣʘʩʪʠʥʳ. ʇʣʘʩʪʠʥʳ 

ʙʝʟ ʞʝʩʪʢʦʩʪʠ ʪʦʣʴʢʦ ʧʝʨʝʜʘʶʪ ʥʘʛʨʫʟʢʠ ʠ ʥʝ ʜʦʙʘʚʣʷʶʪ ʩʚʦʶ ʞʝʩʪʢʦʩʪʴ ʚ ʩʠʩʪʝʤʫ. 

ʇʣʘʩʪʠʥʳ ʙʝʟ ʞʝʩʪʢʦʩʪʠ ʥʝ ʨʘʟʙʠʚʘʶʪʩʷ ʠ ʫʟʣʳ ʧʣʘʩʪʠʥ ʙʝʟ ʞʝʩʪʢʦʩʪʠ ʜʦʣʞʥʳ 

ʧʨʠʭʦʜʠʪʴʩʷ ʠʣʠ ʥʘ ʫʟʣʳ ʧʣʘʩʪʠʥ ʩ ʞʝʩʪʢʦʩʪʴʶ, ʠʣʠ ʥʘ ʫʟʣʳ ʩʪʝʨʞʥʝʡ, ʠʣʠ ʥʘ ʦʧʦʨʳ.  

ʂʦʤʘʥʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʚʳʜʝʣʝʥʥʳʤ ʧʣʘʩʪʠʥʘʤ ʠ ʧʦʩʣʝ ʝʝ ʚʳʟʦʚʘ ʥʘ ʵʢʨʘʥʝ 

ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʧʣʘʩʪʠʥʳ ʙʝʟ ʞʝʩʪʢʦʩʪʠ ʚʢʣʶʯʠʪʝ ʦʧʮʠʶ 

ɹʝʟ ʞʝʩʪʢʦʩʪʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ. ʏʪʦʙʳ ʚʝʨʥʫʪʴ ʧʣʘʩʪʠʥʝ ʞʝʩʪʢʦʩʪʴ ʚʳʢʣʶʯʠʪʝ ʦʧʮʠʶ 

ɹʝʟ ʞʝʩʪʢʦʩʪʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʀʥʚʝʨʪʠʨʦʚʘʪʴ ʃʉʂ ʧʣʘʩʪʠʥ 

ʂʦʤʘʥʜʘ ʠʟʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʥʦʨʤʘʣʠ (ʦʩʴ Z) ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚʳʜʝʣʝʥʥʳʭ 

ʧʣʘʩʪʠʥ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʆʨʠʝʥʪʠʨʦʚʘʪʴ ʃʉʂ ʧʣʘʩʪʠʥ 

ʂʦʤʘʥʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʠʣʠ ʢʦ ʚʩʝʤ ʧʣʘʩʪʠʥʘʤ, ʝʩʣʠ ʥʠʢʘʢʠʝ ʧʣʘʩʪʠʥʳ ʥʝ 

ʚʳʜʝʣʝʥʳ, ʠʣʠ ʪʦʣʴʢʦ ʢ ʚʳʜʝʣʝʥʥʳʤ ʧʣʘʩʪʠʥʘʤ. ʆʥʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʦʨʠʝʥʪʘʮʠʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʣʘʩʪʠʥ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʠʪʴ 

ʦʨʠʝʥʪʘʮʠʶ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʣʘʩʪʠʥ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ 
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ʦʨʠʝʥʪʘʮʠʠ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʛʨʫʧʧʳ ʧʣʘʩʪʠʥ, ʧʨʦʩʤʦʪʨʘ ʟʥʘʯʝʥʠʡ ʥʘʛʨʫʟʦʢ, ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʧʨʷʞʝʥʠʷʭ ʠ ʪ.ʜ. 

ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʦʩʴ, ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʦʡ 

ʚʳ ʭʦʪʠʪʝ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴ. 

ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʟʘʜʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʚʳʙʨʘʥʥʦʡ ʦʩʠ ʧʦ 

ʢʦʦʨʜʠʥʘʪʘʤ ʪʦʯʢʠ (ʪʦʯʢʫ ʤʦʞʥʦ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ, ʠʩʧʦʣʴʟʫʷ ʢʥʦʧʢʫ 

ʋʢʘʟʘʪʴ). ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʢʘʞʜʦʡ ʧʣʘʩʪʠʥʳ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʫʢʘʟʘʥʥʦʡ ʪʦʯʢʠ. ʊ.ʢ. ʦʩʠ X ʠ Y ʚʩʝʛʜʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʣʦʩʢʦʩʪʠ ʧʣʘʩʪʠʥʳ, 

ʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʠ Z ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴʩʷ ʣʠʰʴ ʩ ʢʘʢʦʡ ʩʪʦʨʦʥʳ 

ʧʣʘʩʪʠʥʳ ʨʘʩʧʦʣʦʞʝʥʘ ʫʢʘʟʘʥʥʘʷ ʪʦʯʢʘ, ʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʝʡ X ʠ Y ï 

ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ʥʘ ʧʣʦʩʢʦʩʪʴ. 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʟʘʜʘʥʠʷ ï ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʇʨʠ 

ʵʪʦʤ ʚʳʙʨʘʥʥʘʷ ʦʩʴ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʧʣʘʩʪʠʥ ʙʫʜʝʪ ʩʦʥʘʧʨʘʚʣʝʥʘ ʚʳʙʨʘʥʥʦʡ ʦʩʠ 

ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʋʢʘʟʘʪʴ ʤʦʞʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʙʨʘʪʴ ʜʚʘ ʫʟʣʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʷʤʦʡ ʠʭ ʩʦʝʜʠʥʷʶʱʝʡ ʙʫʜʝʪ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚʳʙʨʘʥʥʘʷ ʦʩʴ ʃʉʂ ʧʣʘʩʪʠʥʳ. 

ɿʘʤʝʯʘʥʠʝ: 

¶ ʆʩʠ ʚʥʦʚʴ ʩʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʦʩʪʘʶʪʩʷ 

ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ. 

¶ ʆʩʠ X ʠ Y ʚʩʝʛʜʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʣʦʩʢʦʩʪʠ ʧʣʘʩʪʠʥʳ. 

¶ ɺʥʦʚʴ ʩʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʧʨʘʚʦʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʃʉʂ ʧʣʘʩʪʠʥ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʂʦʤʘʥʜʘ ʚʦʟʚʨʘʱʘʝʪ ʠʩʭʦʜʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʃʉʂ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʧʣʘʩʪʠʥ. ʕʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʨʠ ʨʘʟʙʠʝʥʠʠ ʙʦʣʴʰʦʡ ʧʣʘʩʪʠʥʳ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ. 

ʈʘʟʙʠʝʥʠʷ ʧʣʘʩʪʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʚʩʝʛʜʘ ʚ ʠʩʭʦʜʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʃʉʂ ʧʣʘʩʪʠʥʳ, ʢʦʪʦʨʘʷ 

ʩʦʟʜʘʚʘʣʘʩʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʣʘʩʪʠʥʳ. 

ʇʣʦʱʘʜʴ ʚʳʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʫʟʥʘʪʴ ʧʣʦʱʘʜʴ ʚʳʜʝʣʝʥʥʳʭ ʧʣʘʩʪʠʥʯʘʪʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  
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ʊʠʧ ʦʙʦʣʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠ ʤʝʥʷʪʴ ʪʠʧ ʧʣʘʩʪʠʥ (DKT ʠʣʠ MITC) ʠ 

ʫʯʠʪʳʚʘʪʴ ʢʨʫʪʠʣʴʥʫʶ ʞʝʩʪʢʦʩʪʴ (ɾʝʩʪʢʦʩʪʴ ʧʦ ʂʘʥʦʢʫ, ʌʠʢʪʠʚʥʘʷ ʞʝʩʪʢʦʩʪʴ ʠʣʠ 

ɾʝʩʪʢʦʩʪʴ ʧʦ ɸʣʣʤʘʥʫ).  

DKT (Discrete Kirchhoff Theory) ï ʊʆʅʂʀʁ ʧʣʘʩʪʠʥʯʘʪʳʡ ʵʣʝʤʝʥʪ DKT, ʢʦʪʦʨʳʡ 

ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʦʨʠʝʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʛʠʧʦʪʝʟʝ ʂʠʨʭʛʦʬʘ: ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ 

ʦʩʪʘʝʪʩʷ ʧʣʦʩʢʠʤ ʚ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʪʦʣʱʠʥʘ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ ʜʝʩʷʪʴ ʨʘʟ 

ʤʝʥʴʰʝ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʨʘʟʤʝʨʘ. ʅʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʪʘʢʠʤ ʵʣʝʤʝʥʪʦʤ 

ʫʯʠʪʳʚʘʶʪʩʷ ʥʝ ʚʩʝ ʚʥʫʪʨʝʥʥʠʝ ʩʠʣʳ, ʘ ʪʦʣʴʢʦ ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʧʣʦʩʢʦʩʪʠ ʧʣʘʩʪʠʥʳ (ʧʦ 

ʦʩʷʤ X ʠ Y). ʊʦ ʞʝ ʩʘʤʦʝ ʢʘʩʘʝʪʩʷ ʠ ʤʦʤʝʥʪʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʠʟʛʠʙ ʧʣʘʩʪʠʥʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʵʣʝʤʝʥʪʘ DKT ʥʘʣʘʛʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʥʝʧʦʣʥʳʤ ʫʯʝʪʦʤ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʧʣʦʩʢʦʩʪʠ ʧʣʘʩʪʠʥʳ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚ APM 

Structure3D. 

MITC (Mixed Interpolation of Tensorial Components) ï ʊʆʃʉʊʓʁ ʧʣʘʩʪʠʥʯʘʪʳʡ 

ʵʣʝʤʝʥʪ. ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 1/5 ʠʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʣʠʥʝʡʥʦʛʦ 

ʨʘʟʤʝʨʘ. ɼʣʷ ʵʪʠʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʠʪʳʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʜʚʠʛʦʚʳʝ 

ʫʩʠʣʠʷ, ʥʦ ʠ ʚʥʫʪʨʝʥʥʷʷ ʩʠʣʘ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʞʝ ʪʦʣʱʠʥʳ ʧʣʘʩʪʠʥʳ MITC, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʙʲʝʤʥʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʉʧʦʩʦʙ ʫʯʝʪʘ ʢʨʫʪʠʣʴʥʦʡ ʞʝʩʪʢʦʩʪʠ ʧʦ ɸʣʣʤʘʥʫ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʚ 

ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʘʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʧʝʨʝʜʘʯʫ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚ ʧʣʦʩʢʦʩʪʠ 

ʧʣʘʩʪʠʥʳ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʢ ʩʪʝʨʞʥʝʚʦʤʫ ʵʣʝʤʝʥʪʫ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʵʪʦʡ ʧʣʘʩʪʠʥʝ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠʥʷʪʫʶ ʧʦ ʫʤʦʣʯʘʥʠʶ ʬʠʢʪʠʚʥʫʶ ʞʝʩʪʢʦʩʪʴ. 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʤʥʦʤ ʵʣʝʤʝʥʪʝ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʸʤʥʦʤ 

ʵʣʝʤʝʥʪʝ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʵʣʝʤʝʥʪ ʚ ʚʠʜʝ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʠʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ. ʉʧʠʩʦʢ ʆʙʲʸʤʥʳʝ ʵʣʝʤʝʥʪʳ ʩʣʝʚʘ ʩʦʜʝʨʞʠʪ ʚʩʝ ʦʙʲʸʤʥʳʝ ʵʣʝʤʝʥʪʳ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʠʭ ʜʣʷ ʧʨʦʩʤʦʪʨʘ. ɺ ʵʪʦʤ ʩʧʠʩʢʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʪʠʧ 

ʦʙʲʝʤʥʦʛʦ ʵʣʝʤʝʥʪʘ (4-ʫʟʣʦʚʦʡ, 8-ʫʟʣʦʚʦʡ ʠ ʪ.ʧ.), ʩʣʦʡ, ʢʦʪʦʨʦʤʫ ʚʳʙʨʘʥʥʳʡ ʦʙʲʝʤʥʳʡ 

ʵʣʝʤʝʥʪ ʧʨʠʥʘʜʣʝʞʠʪ ʠ ʢʘʢʦʡ ʤʘʪʝʨʠʘʣ ʝʤʫ ʧʨʠʩʚʦʝʥ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʠʟʤʝʥʠʪʴ ʠʤʷ 

ʦʙʲʸʤʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʦʪʦʨʦʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ. ɼʣʷ ʵʪʦʛʦ ʜʚʘʞʜʳ ʱʝʣʢʥʠʪʝ 

ʥʘ ʠʤʝʥʠ ʚ ʩʧʠʩʢʝ ʠ ʚʚʝʜʠʪʝ ʠʤʷ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ. 
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ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʆʙʲʝʤ ʚʳʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʫʟʥʘʪʴ ʦʙʲʸʤ ʚʳʜʝʣʝʥʥʳʭ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʆʨʠʝʥʪʠʨʦʚʘʪʴ ʃʉʂ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʦʨʠʝʥʪʠʨʫʝʪ ʉʂ ʚʩʝʭ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʝʩʣʠ ʥʠʢʘʢʠʝ ʦʙʲʝʤʥʳʝ 

ʵʣʝʤʝʥʪʳ ʥʝ ʚʳʜʝʣʝʥʳ) ʠ ʚʳʜʝʣʝʥʥʳʭ (ʝʩʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʚʳʜʝʣʝʥʳ). ɼʘʥʘʷ ʢʦʤʘʥʜʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʨʘʩʯʝʪʘ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʦʨʪʦʪʨʦʧʥʦʛʦ/ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʠʘʣ, ʠʣʠ ʝʩʣʠ ʥʫʞʝʥ ʚʳʚʦʜ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʫʢʘʞʠʪʝ ʫʟʝʣ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʃʉʂ. ɺʪʦʨʦʡ 

ʫʢʘʟʘʥʥʳʡ ʫʟʝʣ ʟʘʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ X, ʪʨʝʪʠʡ ʫʢʘʟʘʥʥʳʡ ʫʟʝʣ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ Y. 

ʅʘʧʨʘʚʣʝʥʠʝ ʦʩʠ Z ʃʉʂ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦʩʪʨʘʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦ ʧʨʘʚʦʡ 

ʪʨʦʡʢʠ ʚʝʢʪʦʨʦʚ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʀʥʬʦʨʤʘʮʠʷ ʦ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʘʭ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʠʟʤʝʥʠʪʴ 

ʩʚʦʡʩʪʚʘ ʢʦʥʪʘʢʪʥʳʭ ʟʦʥ ʠ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʱʸʣʢʥʫʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʥʘ ʢʦʥʪʘʢʪʥʦʤ/ʮʝʣʝʚʦʤ ʵʣʝʤʝʥʪʝ ʚ ʚʠʜʝ, ʧʦʩʣʝ ʯʝʛʦ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ɺ ʣʝʚʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʘ ʥʘʭʦʜʠʪʩʷ ʩʧʠʩʦʢ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʪʘʢʪʥʳʭ ʟʦʥ 

ʚ ʤʦʜʝʣʠ. 

ɺ ʧʨʘʚʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʘ ʥʘʭʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʥʪʘʢʪʥʳʭ ʠ ʮʝʣʝʚʳʭ 

ʵʣʝʤʝʥʪʘʭ ʚ ʪʝʢʫʱʝʡ ʟʦʥʝ, ʘ ʪʘʢʞʝ ʢʥʦʧʢʠ ʠʥʚʝʨʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʸʪʘ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʦʩʴ Z ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʙʳʣʘ 

ʥʘʧʨʘʚʣʝʥʘ ʚ ʩʪʦʨʦʥʫ ʮʝʣʝʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʦʩʴ Z ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʮʝʣʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʚ ʩʪʦʨʦʥʫ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 

ʨʘʩʧʦʣʘʛʘʪʴ ʢʦʥʪʘʢʪʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘ ʙʦʣʝʝ ʤʘʩʩʠʚʥʦʡ, ʤʝʥʝʝ ʧʦʜʚʠʞʥʦʡ ʜʝʪʘʣʠ ʩ ʙʦʣʝʝ 

ʛʨʫʙʦʡ ʩʝʪʢʦʡ. 

ʂʥʦʧʢʘ ʇʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʤʝʥʷʝʪ ʤʝʩʪʘʤʠ ʢʦʥʪʘʢʪʥʳʝ ʠ ʮʝʣʝʚʳʝ ʵʣʝʤʝʥʪʳ. 

ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʋʜʘʣʠʪʴ ʤʦʞʥʦ ʫʜʘʣʠʪʴ ʚʳʙʨʘʥʥʫʶ ʟʦʥʫ ʠʟ ʉʧʠʩʢʘ 

ʢʦʥʪʘʢʪʥʳʭ ʟʦʥ. 
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ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʘ ʚʳʚʦʜʷʪʩʷ ʧʘʨʘʤʝʪʨʳ ʪʝʢʫʱʝʡ ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʳ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ, ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ ʇʨʠʤʝʥʠʪʴ ʠ ɿʘʜʘʪʴ ʜʣʷ ʚʩʝʭ ʟʦʥ. 

ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ ʆʢ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʨʘʥʥʦʡ 

ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʳ ʠ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʀʥʬʦʨʤʘʮʠʷ ʦ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʘʭè.  

ʊʠʧ ʢʦʥʪʘʢʪʘ ï ʤʦʞʝʪ ʟʘʜʘʚʘʪʴʩʷ ʢʘʢ: 

¶ ʞʝʩʪʢʠʡ ï ʥʝ ʜʦʧʫʩʢʘʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʦʜʥʦʡ ʜʝʪʘʣʠ ʚ ʜʨʫʛʫʶ, ʝʩʣʠ ʤʝʞʜʫ 

ʜʝʪʘʣʷʤʠ ʙʳʣ ʟʘʟʦʨ, ʪʦ ʢʦʥʪʘʢʪ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʳʨʘʙʦʪʢʝ 

ʵʪʦʛʦ ʟʘʟʦʨʘ. ɼʣʷ ʥʝʛʦ ʟʘʜʘʶʪʩʷ ʠ ʥʦʨʤʘʣʴʥʘʷ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʘʷ ʞʝʩʪʢʦʩʪʠ; 

¶ ʩʢʦʣʴʟʷʱʠʡ ï ʜʦʧʫʩʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʦʜʥʦʡ ʜʝʣʘʣʠ ʧʦ 

ʜʨʫʛʦʡ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ. ɿʘʜʘʝʪʩʷ ʪʦʣʴʢʦ ʥʦʨʤʘʣʴʥʘʷ ʞʝʩʪʢʦʩʪʴ; 

¶ ʩʢʣʝʡʢʘ ï ʟʘʧʨʝʱʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ; 

¶ ʙʘʣʦʯʥʳʡ ï ʩʦʟʜʘʝʪ ʬʠʢʪʠʚʥʳʝ ʩʪʝʨʞʥʝʚʳʝ ʵʣʝʤʝʥʪʳ ʤʝʞʜʫ ʫʟʣʘʤʠ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ɾʝʩʪʢʦʩʪʠ  

ʅʦʨʤʘʣʴʥʘʷ ʞʸʩʪʢʦʩʪʴ ʠ ʊʘʥʛʝʥʮʠʘʣʴʥʘʷ ʞʸʩʪʢʦʩʪʴ ï ʞʸʩʪʢʦʩʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʚʷʟʳʚʘʶʱʠʭ ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ ʜʝʪʘʣʠ. 

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʞʸʩʪʢʦʩʪʴ ʙʣʠʟʢʫʶ ʧʦ ʚʝʣʠʯʠʥʝ ʢ ʞʸʩʪʢʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʜʝʪʘʣʝʡ, ʝʩʣʠ ʚ ʥʘʯʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʟʘʟʦʨ ʤʝʞʜʫ 

ʜʝʪʘʣʷʤʠ ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʥʘ ʧʦʨʷʜʢʠ ʤʝʥʴʰʝ ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʟʦʨʘ.  

ʆʧʮʠʷ ɸʚʪʦʦʧʨʝʜʝʣʝʥʠʝ ʠ ʢʥʦʧʢʘ çʉʪʘʨʪè ï ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʜʘʪʴ 

ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʞʝʩʪʢʦʩʪʝʡ ʢʦʥʪʘʢʪʘ, ʢʦʪʦʨʦʝ ʚʳʯʠʩʣʷʝʪʩʷ ʠʟ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʟʦʥʝ ʢʦʥʪʘʢʪʘ. 

ʈʘʜʠʫʩ ï ʧʘʨʘʤʝʪʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʟʦʥʳ ʢʦʥʪʘʢʪʘ. ɽʩʣʠ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʢʦʥʪʘʢʪʥʳʤ ʠ ʫʟʣʦʤ ʮʝʣʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ʠʟ ʦʜʥʦʡ ʟʦʥʳ ʤʝʥʴʰʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, 

ʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʯʪʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʵʪʘ ʧʘʨʘ ʵʣʝʤʝʥʪʦʚ ʫʯʘʩʪʚʫʝʪ ʚ ʢʦʥʪʘʢʪʝ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ï ʧʘʨʘʤʝʪʨ ʪʦʯʥʦʩʪʠ, ʫʢʘʟʳʚʘʶʱʠʡ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʦʜʥʦʡ ʜʝʪʘʣʠ ʚ ʜʨʫʛʫʶ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ï ʧʘʨʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʤʝʞʜʫ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʜʣʷ ʩʢʦʣʴʟʷʱʝʛʦ ʢʦʥʪʘʢʪʘ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  



102 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʛʨʫʥʪʘʭ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʧʠʩʦʢ ʛʨʫʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ, 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʛʨʫʥʪʦʚ. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʛʨʫʥʪʦʚ ʜʘʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ (ʩʣʝʚʘ), ʩʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʛʨʫʥʪʘ (ʩʧʨʘʚʘ) ʠ ʢʥʦʧʢʠ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʚʳʙʨʘʥʥʳʤ ʛʨʫʥʪʦʤ ʠ ʜʠʘʣʦʛʦʚʳʤ ʦʢʥʦʤ (ʧʦ ʮʝʥʪʨʫ). 

ʂʥʦʧʢʘ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʚʳʟʳʚʘʝʪ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʣʦʠ ʛʨʫʥʪʘ, ʚ 

ʢʦʪʦʨʦʤ ʚʳ ʤʦʞʝʪʝ ʠʟʤʝʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʛʨʫʥʪʘ. 

ʂʥʦʧʢʘ ʅʦʚʳʡ ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʚʚʦʜʘ ʥʘʟʚʘʥʠʷ ʩʦʟʜʘʚʘʝʤʦʛʦ ʛʨʫʥʪʘ. ɼʘʣʝʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʣʦʠ ʛʨʫʥʪʘ ʜʣʷ ʟʘʜʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʥʦʚʦʛʦ 

ʛʨʫʥʪʘ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʥʦʚʳʡ ʛʨʫʥʪ ʙʫʜʝʪ ʜʦʩʪʫʧʝʥ ʜʣʷ ʚʳʙʦʨʘ ʚ ʜʠʘʣʦʛʦʚʳʭ ʦʢʥʘʭ 

ʬʫʥʜʘʤʝʥʪʦʚ. 

ʂʥʦʧʢʘ ʋʜʘʣʠʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʛʨʫʥʪʘ. ɻʨʫʥʪ ʥʝʣʴʟʷ 

ʫʜʘʣʠʪʴ ʜʦ ʪʝʭ ʧʦʢʘ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʩʯʝʪʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʩʥʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ. 

ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʩʧʠʩʦʢ ʩʣʦʝʚ 

ʛʨʫʥʪʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʜʘʪʴ ʩʪʨʫʢʪʫʨʫ ʛʨʫʥʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. ɼʣʷ ʟʘʜʘʥʠʷ ʩʣʦʷ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʙʨʘʪʴ ʝʛʦ ʪʠʧ 

ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ. ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ: ʧʝʩʦʢ 

ʢʨʫʧʥʳʡ, ʧʝʩʦʢ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ, ʧʝʩʦʢ ʤʝʣʢʠʡ, ʧʝʩʦʢ ʧʳʣʝʚʘʪʳʡ ʠʣʠ ʛʣʠʥʘ (lL = 0,2; 

0,3; 0,4; 0,6) ʩ ʠʟʚʝʩʪʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʘʢ ʠ ʟʘʜʘʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʣʦʝʚ ʩ ʚʚʦʜʦʤ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ: ʪʦʣʱʠʥʘ, ʧʣʦʪʥʦʩʪʴ, ʫʛʦʣ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʤʦʜʫʣʴ 

ʜʝʬʦʨʤʘʮʠʠ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʪʠʧʘ ʚʦʟʤʦʞʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʚʩʝʭ ʧʦʣʝʡ ʟʘʜʘʥʥʦʛʦ ʩʣʦʷ: ʠʤʷ, ʮʚʝʪ, 

ʪʦʣʱʠʥʘ, ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʚʘʞʜʳ ʢʣʠʢʥʫʪʴ ʚ ʧʦʣʝ ʜʣʷ ʝʛʦ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʇʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʟʘʜʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʛʨʫʥʪʘ ʤʦʞʥʦ ʧʦ ʩʭʝʤʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ. 

ʉʢʘʣʴʥʦʝ ʦʩʥʦʚʘʥʠʝ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʥʘ ʩʞʘʪʠʝ ʠ ʚ ʨʘʩʯʝʪʘʭ 

ʧʨʠʥʠʤʘʝʪʩʷ ʥʝʜʝʬʦʨʤʠʨʫʝʤʳʤ. ɽʩʣʠ ʥʠʞʥʠʡ ʩʣʦʡ ʛʨʫʥʪʘ ʷʚʣʷʝʪʩʷ ʩʢʘʣʴʥʳʤ 

ʦʩʥʦʚʘʥʠʝʤ, ʪʦ ʪʦʣʱʠʥʘ ʧʨʦʜʘʚʣʠʚʘʥʠʷ ʛʨʫʥʪʘ ʠ ʨʘʟʤʝʨʳ ʬʫʥʜʘʤʝʥʪʘ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ 

ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʩʢʘʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. 

ʈʘʩʯʝʪ ʜʝʬʦʨʤʘʮʠʡ ʦʩʥʦʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʩʨʝʜʥʝʤ ʜʘʚʣʝʥʠʠ ʧʦʜ ʧʦʜʦʰʚʦʡ 

ʬʫʥʜʘʤʝʥʪʘ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʤ ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ R (ʧ. 5.5.8 ʉʇ 50-101-
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2004), ʧʨʠʤʝʥʷʷ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ (ʧ. 

5.5.31 ʉʇ 50-101-2004). 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʄʘʪʝʨʠʘʣʳ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩʦ ʩʧʠʩʢʦʤ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʥʘʟʥʘʯʘʪʴ ʵʣʝʤʝʥʪʘʤ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʇʦʩʣʝ ʚʳʟʦʚʘ ʢʦʤʘʥʜʳ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ɺ ʜʘʥʥʦʤ ʜʠʘʣʦʛʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ, ʦʙʳʯʥʦ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʦʜʝʣʠ ʠʣʠ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ɼʦʙʘʚʠʪʴ ï ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʚ ʩʧʠʩʦʢ ʜʠʘʣʦʛʘ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ 

ʥʘ ʢʥʦʧʢʫ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ ʙʘʟʦʚʳʡ ʪʠʧ 

ʤʘʪʝʨʠʘʣʘ (ʦʙʱʠʡ, ʙʝʪʦʥ, ʢʣʘʜʢʘ) ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʀʟʤʝʥʠʪʴ ï ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʫʞʝ ʩʦʟʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʩʣʝ 

ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ʎʚʝʪ ï ʚʳʙʦʨ ʮʚʝʪʘ ʪʝʢʫʱʝʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʋʜʘʣʠʪʴ ï ʫʜʘʣʝʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʚ ʩʧʠʩʢʝ ʤʘʪʝʨʠʘʣʘ. ɽʩʣʠ ʫʜʘʣʷʝʤʳʡ ʤʘʪʝʨʠʘʣ 

ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʦʜʝʣʠ, ʪʦ ʩʠʩʪʝʤʘ ʚʳʜʘʩʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

ɿʘʜʘʪʴ ʚʩʝʤ ï ʧʨʠʩʚʦʝʥʠʝ ʪʝʢʫʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʤʦʜʝʣʠ. 

ɿʘʜʘʪʴ ʚʳʜʝʣʝʥʥʳʤ ï ʧʨʠʩʚʦʝʥʠʝ ʪʝʢʫʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʪʦʣʴʢʦ ʚʳʜʝʣʝʥʥʳʤ 

ʵʣʝʤʝʥʪʘʤ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʙʘʟʦʚʦʛʦ ʪʠʧʘ ʤʘʪʝʨʠʘʣʘ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʤʦʞʥʦ 

ʟʘʜʘʪʴ ʥʘʟʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʝʛʦ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʥʝʩʝʥʳ ʧʦ ʧʨʠʟʥʘʢʘʤ ʚ ʨʘʟʥʳʝ ʛʨʫʧʧʳ.  

ɻʨʫʧʧʳ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ: 

¶ ʆʙʱʠʡ, 

¶ ʀʟʦʪʨʦʧʥʳʡ ʤʘʪʝʨʠʘʣ, 

¶ ɸʥʠʟʦʪʨʦʧʥʳʡ ʤʘʪʝʨʠʘʣ, 

¶ ʌʠʟ. ʥʝʣʠʥ. (ʪ. ʪʝʯʝʥʠʷ ʠʟʦ.), 

¶ ʌʠʟ. ʥʝʣʠʥ. (ʪ. ʪʝʯʝʥʠʷ ɼ. ï ʇ.) 

¶ SMA, 

¶ ʊʝʨʤʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. 

¶ ʊʝʯʝʥʠʝ, 

¶ ʋʜʝʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ,  
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¶ ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ,  

¶ ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, 

¶ ʉʣʦʠʩʪʳʡ ʢʦʤʧʦʟʠʪ, 

¶ ɼʝʤʧʬʠʨʦʚʘʥʠʝ, 

¶ ʋʩʪʘʣʦʩʪʴ, 

¶ ʉʚʦʡʩʪʚʦ ʜʣʷ ʃʋ ʄʝʭ. ʈʘʟʨ. 

ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʦʙʱʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ, ʢʘʢ ʧʨʝʜʝʣʳ ʪʝʢʫʯʝʩʪʠ 

ʠ ʧʨʦʯʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʛʨʫʧʧʝ ʆʙʱʠʡ; ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ, ʪʘʢʠʝ ʢʘʢ 

ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʪ.ʜ., ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʛʨʫʧʧʝ ʀʟʦʪʨʦʧʥʳʡ 

ʤʘʪʝʨʠʘʣ. ʇʦʜʨʦʙʥʝʝ ʛʨʫʧʧʳ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʦʧʠʩʘʥʳ ʚ ʛʣʘʚʝ 5 

<< ï ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʛʨʫʧʧʫ ʩʚʦʡʩʪʚ ʠʟ ʣʠʩʪʘ ʜʦʩʪʫʧʥʳʭ ʚ ʣʠʩʪ ʪʝʢʫʱʠʭ 

ʩʚʦʡʩʪʚ. 

>> ï ʧʦʟʚʦʣʷʝʪ ʫʙʨʘʪʴ ʛʨʫʧʧʫ ʩʚʦʡʩʪʚ ʠʟ ʣʠʩʪʘ ʪʝʢʫʱʠʭ ʩʚʦʡʩʪʚ ʚ ʣʠʩʪ ʜʦʩʪʫʧʥʳʭ. 

ʀʟʤʝʥʠʪʴ ï ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʚ ʛʨʫʧʧʘʭ ʪʝʢʫʱʠʭ ʩʚʦʡʩʪʚ 

ʤʘʪʝʨʠʘʣʘ.  

ɹɼé ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ ʚ ʜʠʘʣʦʛʝ ʄʘʪʝʨʠʘʣ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʜʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʠʟʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ. ɿʘʚʠʩʠʤʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ, ʪʘʙʣʠʮʳ, ʬʫʥʢʮʠʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʦʪʢʨʦʝʪʩʷ ʨʝʜʘʢʪʦʨ ʬʫʥʢʮʠʡ, ʚ ʢʦʪʦʨʦʤ 

ʟʘʜʘʝʪʩʷ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʚʠʜʝ ʪʘʙʣʠʮʝ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʪʘʙʣʠʮʫ, ʠʣʠ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʩ ʚʳʙʨʘʥʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ.  

ʇʨʠ ʚʳʙʦʨʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʚʠʜʝ ʬʫʥʢʮʠʠ ʙʫʜʝʪ ʦʪʢʨʳʪ ʨʝʜʘʢʪʦʨ ʚʳʨʘʞʝʥʠʡ, ʚ 

ʢʦʪʦʨʦʤ ʟʘʜʘʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. 

ʇʦʜʨʦʙʥʝʝ ʨʝʜʘʢʪʦʨ ʛʨʘʬʠʢʦʚ, ʪʘʙʣʠʮ, ʠ ʚʳʨʘʞʝʥʠʡ ʦʧʠʩʘʥʳ ʚ ʛʣʘʚʝ 13. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʝʣʠ | ʄʘʩʩʘ ʠ ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʤʘʩʩʝ, ʢʦʦʨʜʠʥʘʪʘʭ ʮʝʥʪʨʘ 

ʪʷʞʝʩʪʠ ʠ ʤʦʤʝʥʪʘʭ ʠʥʝʨʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʦʙʘʣʴʥʳʭ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʚʳʜʝʣʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 
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ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʝʣʠ | ʄʘʩʩʘ ʠ ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʤʦʜʝʣʠ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʤʘʩʩʝ, ʢʦʦʨʜʠʥʘʪʘʭ ʮʝʥʪʨʘ 

ʪʷʞʝʩʪʠ ʠ ʤʦʤʝʥʪʘʭ ʠʥʝʨʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʦʙʘʣʴʥʳʭ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʚʩʝʡ ʤʦʜʝʣʠ. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʝʣʠ | ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʤʦʜʝʣʠ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʘʭ 

ʤʦʜʝʣʠ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʷʭ ʧʦ ʢʦʦʨʜʠʥʘʪʥʳʤ ʦʩʷʤ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʝʣʠ | ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʤʦʜʝʣʠ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʤʦʜʝʣʠ. ɺ ʦʢʥʝ ʚʳʚʦʜʠʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʫʟʣʦʚ, ʵʣʝʤʝʥʪʦʚ ʠ ʪ.ʧ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʝʣʠ | ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʨʘʩʰʠʨʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʤʦʜʝʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʘʧʧʘʨʘʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʪʝʢʫʱʝʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴè. 

ʄʝʥʶ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʊʠʧʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʳ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʧʦʟʚʦʣʷʶʪ ʚʳʙʨʘʪʴ ʪʠʧ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: 

ʩʪʘʣʴʥʳʝ, ʘʨʤʠʨʦʚʘʥʥʳʝ (ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʠ ʘʨʤʦʢʘʤʝʥʥʳʝ) ʠʣʠ ʜʝʨʝʚʷʥʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʢʦʤʘʥʜ ʤʝʥʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩʦ ʩʪʘʣʴʥʳʤʠ, 

ʘʨʤʠʨʦʚʘʥʥʳʤʠ ʠ ʜʝʨʝʚʷʥʥʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʛʣʘʚʝ 9. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʂʦʤʘʥʜʘ ʚʳʚʦʜʠʪ ʦʢʥʦ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʩʚʦʡʩʪʚʘ, ʜʝʣʘʪʴ ʘʢʪʠʚʥʳʤʠ ʠ ʫʜʘʣʷʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʠ ʧʦʜʙʦʨʘ ʩʝʯʝʥʠʡ ʜʣʷ ʩʪʘʣʴʥʳʭ ʠ ʜʝʨʝʚʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʧʦʜʙʦʨ 

ʘʨʤʠʨʦʚʘʥʠʷ ʜʣʷ ʘʨʤʠʨʦʚʘʥʥʳʭ. ʀʥʪʝʨʬʝʡʩ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʚ 

ʤʝʥʶ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʠʧʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ: ʩʪʘʣʴʥʳʝ ʠʣʠ ʘʨʤʠʨʦʚʘʥʥʳʝ 

ʵʣʝʤʝʥʪʳ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʦʤʝʩʪʠʪʴ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ 

ʂʦʤʘʥʜʘ ʧʦʤʝʱʘʝʪ ʚʳʜʝʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʚ ʆɼʀʅ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ. ɺ 

ʩʣʫʯʘʝ ʝʩʣʠ ʩʦʟʜʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʥʝʚʦʟʤʦʞʥʦ ʚʳʚʦʜʠʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 
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ʇʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʵʣʝʤʝʥʪʳ ʥʝ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʦʪʤʝʯʝʥʳ 

ʬʣʘʛʦʤ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʦʤʝʩʪʠʪʴ ʚ ʦʪʜʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʂʦʤʘʥʜʘ ʧʦʤʝʱʘʝʪ ʢʘʞʜʳʡ ʚʳʜʝʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʚ ʦʪʜʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ. ʂʘʞʜʳʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ) ʙʫʜʝʪ ʧʦʤʝʱʝʥ ʚ 

ʦʪʜʝʣʴʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʦʤʝʩʪʠʪʴ ʚ ʘʨʤʦʢʘʤʝʥʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ 

ʂʦʤʘʥʜʘ ʧʦʤʝʱʘʝʪ ʚʳʜʝʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʚ ʘʨʤʦʢʘʤʝʥʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ 

ʵʣʝʤʝʥʪ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʩʦʟʜʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʥʝʚʦʟʤʦʞʥʦ ʚʳʚʦʜʠʪʩʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. ʇʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʵʣʝʤʝʥʪʳ ʥʝ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ 

ʵʣʝʤʝʥʪ, ʦʪʤʝʯʝʥʳ ʬʣʘʛʦʤ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʇʦʤʝʩʪʠʪʴ ʚ ʦʪʜʝʣʴʥʳʝ ʘʨʤʦʢʘʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʂʦʤʘʥʜʘ ʧʦʤʝʱʘʝʪ ʢʘʞʜʳʡ ʚʳʜʝʣʝʥʥʳʡ ʦʙʲʝʢʪ (ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ) ʚ ʦʪʜʝʣʴʥʳʡ 

ʘʨʤʦʢʘʤʝʥʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʋʜʘʣʠʪʴ ʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʂʦʤʘʥʜʘ ʫʜʘʣʷʝʪ ʚʳʜʝʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʆʙʥʦʚʣʝʥʠʝ ʩʧʠʩʢʘ ʧʨʦʜʘʚʣʠʚʘʥʠʡ 

ʂʦʤʘʥʜʘ ʦʙʥʦʚʣʷʝʪ ʩʧʠʩʦʢ ʧʨʦʜʘʚʣʠʚʘʥʠʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ï 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʙʦʣʦʯʝʢ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʋʟʣʳ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ 

ʂʦʤʘʥʜʳ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʶʪ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʯʝʨʪʝʞʠ ʫʟʣʦʚ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ ʤʦʜʫʣʝ APM Graph. 

ʄʝʥʶ ʈʘʩʯʝʪʳ 

ʂʦʤʘʥʜʳ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʯʝʪ ʠ ʟʘʜʘʚʘʪʴ ʝʛʦ ʧʘʨʘʤʝʪʨʳ. 
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ʈʘʩʯʝʪ 

ʂʦʤʘʥʜʘ ʚʳʧʦʣʥʷʝʪ ʨʘʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦʩʣʝ ʚʳʟʦʚʘ ʢʦʤʘʥʜʳ ʥʘ ʵʢʨʘʥʝ 

ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʘʩʯʝʪ, ʟʘʧʨʘʰʠʚʘʶʱʝʝ ʪʠʧ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʨʘʩʯʝʪʘ ʠ ʠʭ 

ʧʘʨʘʤʝʪʨʳ. 

ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʜʠʘʣʦʛʘ ʈʘʩʯʝʪ ʥʘʭʦʜʠʪʩʷ ʢʥʦʧʢʘ, ʨʘʩʢʨʳʚʘʶʱʘʷ ʜʝʨʝʚʦ 

ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʨʘʥʥʳʭ ʪʠʧʦʚ ʨʘʩʯʝʪʦʚ. ʇʦʜʨʦʙʥʝʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʦʚ ʦʧʠʩʘʥʳ ʚ 

ʛʣʘʚʝ 2, ʘ ʪʘʢʞʝ ʚ ʛʣʘʚʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʪʜʝʣʴʥʳʤ ʪʠʧʘʤ ʨʘʩʯʝʪʦʚ. 

ʇʦʜʨʦʙʥʦ ʦ ʨʘʩʯʝʪʘʭ ʩʤʦʪʨʠʪʝ ʚ ʛʣʘʚʝ 7.  

ʉʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʠʤʝʶʱʠʭʩʷ ʟʘʛʨʫʞʝʥʠʡ ʠ 

ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ, ʩʧʠʩʦʢ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥ ʚ ʧʦʣʝ ʜʣʷ ʟʘʛʨʫʞʝʥʠʷ.  

ɽʩʣʠ ʨʘʟʚʝʨʥʫʪʴ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʜʣʷ ʟʘʛʨʫʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩ 

ʧʦʤʦʱʴʶ ʧʪʠʯʝʢ ʚʳʙʨʘʪʴ ʪʝ ʟʘʛʨʫʞʝʥʠʷ ʠ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ. ʑʝʣʯʦʢ ʇʂʄ ʥʘ ʦʜʥʦʤ ʠʟ ʟʘʛʨʫʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ 

ʩʥʷʪʴ/ʫʩʪʘʥʦʚʠʪʴ ʧʪʠʯʢʠ ʥʘ ʚʩʝʭ ʟʘʛʨʫʞʝʥʠʷʭ. 

ʈʘʩʯʸʪʳ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʥʝʣʠʥʝʡʥʳʡ, ʩʪʘʮʠʦʥʘʨʥʦʡ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʥʘʛʨʫʞʝʥʠʝʤ ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʟʘʛʨʫʞʝʥʠʷ.  

ʇʨʠʯʝʤ, ʝʩʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʪʨʝʙʫʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ, ʪʦ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʪʝ ʟʘʛʨʫʞʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ. 

ʈʘʩʯʸʪ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʝʣʠʥʝʡʥʦʛʦ 

ʨʘʩʯʸʪʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʦʜʥʦʛʦ (ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ) ʧʫʥʢʪʘ ʨʘʩʯʝʪʘ ʦʪʢʨʳʚʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʳʙʨʘʥʥʦʛʦ ʚʠʜʘ ʨʘʩʯʝʪʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʨʘʩʯʝʪʦʤ ʩʪʘʮʠʦʥʘʨʥʦʡ ʠʣʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ 

ʜʣʷ ʫʯʝʪʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʨʤʦʥʘʧʨʷʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʟʘʜʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʫʩʪʘʥʦʚʠʪʴ ʧʪʠʯʢʠ çʋʯʠʪʳʚʘʪʴ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨ (ʠʟ ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʠʣʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʝʡè. 

ʈʘʩʯʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʨʘʩʯʝʪʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʨʘʙʦʪʘ 

ʢʦʪʦʨʦʛʦ ʘʥʘʣʦʛʠʯʥʦ ʜʠʘʣʦʛʫ ʈʘʩʯʝʪ. 

ʈʘʩʯʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʦʧʠʩʘʥ ʚ ʛʣʘʚʝ 7 
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ʈʘʩʯʝʪ ʧʦʜʢʦʥʩʪʨʫʢʮʠʡ 

ʂʦʤʘʥʜʘ ʚʳʧʦʣʥʷʝʪ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʦʜʝʣʠ ʧʦ ʧʦʜʢʦʥʪʨʫʢʮʠʷʤ (ʇʂ). ɼʘʥʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʥʘ ʧʦʜʢʦʥʩʪʨʫʮʠʠ (ʇʂ) ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʤʦʜʝʣʠ ʙʦʣʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ. ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʩʯʝʪʘ ʜʣʷ ʚʩʝʭ ʧʦʜʢʦʥʩʪʨʫʢʮʠʡ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʨʝʤʝʥʝʤ ʨʘʩʯʝʪʘ 

ʤʦʜʝʣʠ ʮʝʣʠʢʦʤ ʩ ʫʯʝʪ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʨʘʩʯʝʪʘ ʇʂ. 

ʋʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪ ʜʣʷ ʩʣʫʯʘʡʥʳʭ ʥʘʛʨʫʞʝʥʠʡ 

ʂʦʤʘʥʜʘ ʟʘʧʫʩʢʘʝʪ ʫʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʜʘʥʥʳʭ ʩʣʫʯʘʡʥʳʭ 

ʟʘʛʨʫʞʝʥʠʡ. 

ʇʨʦʚʝʨʢʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʂʦʤʘʥʜʘ ʚʳʧʦʣʥʷʝʪ ʧʨʦʚʝʨʢʫ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʊʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ, ʪ.ʢ. ʠʩʧʦʣʴʟʫʝʪ ʟʥʘʯʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʥʘʛʨʫʟʦʢ. ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ ʠ ʩʚʦʡʩʪʚʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʤʦʞʥʦ ʟʘʜʘʪʴ ʚ ʈʝʟʫʣʴʪʘʪʳ | ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ. ʉʤʦʪʨʝʪʴ ʪʘʢʞʝ ʛʣʘʚʫ 9. 

ʇʦʜʙʦʨ ʘʨʤʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨ. ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʟʘʧʫʩʢʘʝʪ ʧʦʜʙʦʨ ʘʨʤʠʨʦʚʘʥʠʷ ʜʣʷ ʚʩʝʭ ʘʨʤʠʨʫʝʤʳʭ (ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʠ ʘʨʤʦʢʘʤʝʥʥʳʭ) ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʧʦʜʙʦʨʘ ʘʨʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʠ ʨʘʩʯʝʪ ʥʘʛʨʫʟʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʯʝʪʥʳʤʠ 

ʢʦʤʙʠʥʘʮʠʷʤʠ ʟʘʛʨʫʞʝʥʠʡ. ʇʘʨʘʤʝʪʨʳ ʜʣʷ ʧʦʜʙʦʨʘ ʘʨʤʠʨʦʚʘʥʠʷ ʚʚʦʜʷʪʩʷ ʚ ʦʢʥʝ 

çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. 

ʇʨʦʚʝʨʢʘ ʘʨʤʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨ. ʵʣʝʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʟʘʧʫʩʢʘʝʪ ʧʨʦʚʝʨʢʫ ʘʨʤʠʨʦʚʘʥʠʷ ʜʣʷ ʚʩʝʭ ʘʨʤʠʨʫʝʤʳʭ (ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʠ ʘʨʤʦʢʘʤʝʥʥʳʭ) ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʘʨʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʠ ʨʘʩʯʝʪ ʥʘʛʨʫʟʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʯʝʪʥʳʤʠ 

ʢʦʤʙʠʥʘʮʠʷʤʠ ʟʘʛʨʫʞʝʥʠʡ. ʇʘʨʘʤʝʪʨʳ ʘʨʤʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʚʦʜʷʪʩʷ ʚ ʦʢʥʝ 

çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. 

ʈʘʩʯʝʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛ ʈʘʩʯʸʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʟʘʜʘʪʴ ʪʘʙʣʠʮʫ ʟʘʛʨʫʞʝʥʠʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʈʘʩʯʸʪʥʳʭ ʉʦʯʝʪʘʥʠʡ ʋʩʠʣʠʡ (ʈʉʋ). 

ʇʦʜʨʦʙʥʝʝ ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ ʈʉʋ ʦʧʠʩʘʥ ʚ ʛʣʘʚʝ 9 

ʈʘʩʯʝʪ ʩʦʝʜʠʥʝʥʠʡ 

ʂʦʤʘʥʜʳ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʧʝʨʝʜʘʶʪ ʠʟ APM Structure3D ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʨʘʩʯʝʪʘ ʩʦʝʜʠʥʝʥʠʡ ʚ APM Joint. 
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ɺʳʜʝʣʠʪʝ ʩʪʝʨʞʥʠ ʩ ʫʟʣʦʤ ʜʣʷ ʨʘʩʯʝʪʘ ʩʦʝʜʠʥʝʥʠʷ. ʉʪʝʨʞʥʠ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʦʙʱʠʡ ʫʟʝʣ. ɼʘʣʝʝ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ. 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʳʙʝʨʝʪʝ ʟʘʛʨʫʞʝʥʠʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʠʤʩʪʚʫʝʪ ʩʠʣʦʚʳʝ ʬʘʢʪʦʨʳ ʚ ʫʟʣʘʭ. APM Sturcture3D ʧʝʨʝʜʘʩʪ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʢʦʥʪʫʨ ʩʦʝʜʠʥʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤ ʩʝʯʝʥʠʝʤ ʠ ʥʘʛʨʫʟʢʠ ʚ 

APM Joint. ʂʘʞʜʳʡ ʩʪʝʨʞʝʥʴ ʠ ʧʨʠʣʦʞʝʥʥʘʷ ʢ ʥʝʤʫ ʫʟʣʦʚʘʷ ʥʘʛʨʫʟʢʘ (ʩʠʣʘ ʠ ʤʦʤʝʥʪ) 

ʧʝʨʝʜʘʝʪʩʷ ʚ APM Joint ʚ ʦʪʜʝʣʴʥʳʡ ʩʣʦʡ. 

ɼʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʧʦ ʨʘʩʯʝʪʫ ʩʦʝʜʠʥʝʥʠʡ, ʧʝʨʝʜʘʥʥʳʭ ʠʟ APM Structure3D, 

ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʢ APM Joint. 

ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛ ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ. 

ʇʦʜʨʦʙʥʝʝ ʦ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʦʧʠʩʘʥʘ ʚ ʛʣʘʚʝ 11 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛ ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ. 

ʇʘʨʘʤʝʪʨʳ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛ ʇʘʨʘʤʝʪʨʳ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ. 

ʅʘʩʪʨʦʡʢʠ ʜʣʷ ʧʨʦʩʪʝʡʰʝʛʦ ʨʘʩʯʸʪʘ ʥʫʞʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʜʘʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʦʣʴʢʦ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʨʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʨʘʩʯʸʪʘ ʧʨʠ ʚʳʙʦʨʝ ʪʠʧʘ ʨʝʟʫʣʴʪʘʪʦʚ çʋʩʪʘʣʦʩʪʴè. 

ʅʘʩʪʨʦʡʢʠ, ʟʘʜʘʚʘʝʤʳʝ ʥʘ ʚʢʣʘʜʢʝ çʄʘʪʝʨʠʘʣʳè, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʫʩʪʘʣʦʩʪʠ ʜʣʷ ʚʩʝʭ ʪʨʸʭ ʨʝʞʠʤʦʚ, ʠ ʜʣʷ ʩʪʘʪʠʢʠ, ʠ ʜʣʷ ʩʪʦʭʘʩʪʠʢʠ ʧʦ ʩʪʘʪʠʢʝ, ʠ ʧʦ 

ʚʳʥʫʞʜʝʥʥʳʤ ʢʦʣʝʙʘʥʠʷʤ, ʩʤ. ʧʦʜʧʠʩʠ ʢ ʢʥʦʧʢʘʤ ç1è, ç2è ʠ ç3è. 

ʅʘ ʚʢʣʘʜʢʝ çʄʘʪʝʨʠʘʣʳè ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ ʠʪʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ, ʩʥʠʞʘʶʱʝʛʦ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ. 

ʇʘʥʝʣʴ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʝʪʘ 

ʂʦʤʘʥʜʘ ʧʦʢʘʟʳʚʘʝʪ ʠʣʠ ʩʢʨʳʚʘʝʪ ʧʘʥʝʣʴ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʝʪʘ, ʦʧʠʩʘʥʥʫʶ ʚ 

ʛʣʘʚʝ 2 

ʄʝʥʶ ʈʝʟʫʣʴʪʘʪʳ 

ʂʦʤʘʥʜʳ ʵʪʦʛʦ ʤʝʥʶ ʧʦʟʚʦʣʷʶʪ ɺʘʤ ʧʨʦʩʤʦʪʨʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ. 

ɺʳʙʦʨ ʤʦʜʝʣʠ ʜʣʷ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʂʦʤʘʥʜʘ ʙʫʜʝʪ ʘʢʪʠʚʥʘ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʧʦʜʢʦʥʩʪʨʫʢʮʠʡ. 
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ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʦʢʥʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʚʳʙʨʘʪʴ ʦʜʥʫ ʠʟ ʧʦʜʢʦʥʩʪʨʫʢʮʠʡ ʠʣʠ ʚʩʶ 

ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʅʘʛʨʫʟʢʠ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʦʢʥʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʦʩʤʦʪʨʝʪʴ ʨʷʜ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʪʝʨʞʥʝʡ ʠ ʧʣʘʩʪʠʥ: ʫʟʣʦʚʳʝ ʥʘʛʨʫʟʢʠ, ʧʝʨʝʤʝʱʝʥʠʷ, ʩʠʣʦʚʳʝ ʬʘʢʪʦʨʳ ʚ ʩʪʝʨʞʥʷʭ, 

ʤʘʩʩʫ ʢʦʥʩʪʨʫʢʮʠʠ. ʉʤ. ʛʣʘʚʫ 10. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʦʢʥʦ, ʜʣʷ ʚʳʙʦʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ 

ʧʨʦʩʤʦʪʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʧʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

 
ʈʠʩʫʥʦʢ 3.7 ï ɼʠʘʣʦʛ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺ ʛʨʫʧʧʝ ʊʠʧ ʨʘʩʯʝʪʘ ʚʳʙʠʨʘʶʪʩʷ ʜʦʩʪʫʧʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʪʠʧʦʚ 

ʨʘʩʯʝʪʘ. 

ɺ ʛʨʫʧʧʝ ɿʘʛʨʫʞʝʥʠʝ ʚʳʙʠʨʘʝʪʩʷ ʦʜʥʦ ʠʟ ʪʝʭ ʟʘʛʨʫʞʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʩʯʝʪ. 



111 

ʇʪʠʯʢʘ ʚ ʦʧʮʠʠ ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʙʫʜʝʪ ʚʳʚʦʜʠʪʴʩʷ ʢʘʨʪʘ 

ʨʝʟʫʣʴʪʘʪʦʚ.  

ɺ ʛʨʫʧʧʝ ʊʠʧ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʅʘʧʨʷʞʝʥʠʷ, ʅʘʛʨʫʟʢʠ, 

ʇʝʨʝʤʝʱʝʥʠʷ, ʂʦʵʬ. ɿʘʧʘʩʘ, ɻʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʋʩʪʘʣʦʩʪʴ, ɼʝʬʦʨʤʘʮʠʠ, ɻʣʘʚʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʚʝʢʪʦʨʥʦʡ ʬʦʨʤʝ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʢʘʟʳʚʘʪʴ ʢʘʨʪʫ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʉʪʝʨʞʥʠ, 

ʇʣʘʩʪʠʥʳ, ʆʙʲʸʤʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʧʪʠʯʝʢ ʥʘʧʨʦʪʠʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʠʧʘ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʤʦʜʝʣʠ ʢʘʢʠʭ-ʪʦ ʪʠʧʦʚ ʵʣʝʤʝʥʪʦʚ, 

ʵʪʠ ʵʣʝʤʝʥʪʳ ʚ ʦʢʥʝ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ï ʦʪʩʫʪʩʪʚʫʶʪ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʠʧʦʚ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʳʙʠʨʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ. 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʦʚ  

¶ UX ï ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʦʩʠ X ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

¶ ROTX ï ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʚʦʢʨʫʛ ʦʩʠ X ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

¶ USUM ï ʩʫʤʤʘʨʥʦʝ ʣʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

¶ ROTSUM ï ʩʫʤʤʘʨʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ 

¶ SX ï ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦ ʦʩʠ X ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

ʵʣʝʤʝʥʪʘ. 

¶ SXY ï ʢʘʩʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʧʣʦʱʘʜʢʝ ʩ ʥʦʨʤʘʣʴʶ X ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

Y ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʵʣʝʤʝʥʪʘ  

¶ SVM ï ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦ ʄʠʟʝʩʫ 

¶ SMAXTAU ï ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦ ʪʝʦʨʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

¶ SMOHR ï ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦ ʪʝʦʨʠʠ ʄʦʨʘ 

ɸʥʘʣʦʛʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʧʨʷʞʝʥʠʡ ʩ ʠʥʜʝʢʩʦʤ 0 (SX0, SXY0, SVM0 ʠ ʪ.ʜ.) ð 

ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ ʩʨʝʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥʳ, 

ʪ.ʝ. ʧʦʚʝʨʭʥʦʩʪʠ, ʵʢʚʠʜʠʩʪʘʥʪʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʥʝʰʥʠʤ. 

ʅʦʨʤʘʣʴʥʳʝ ʠ ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʪʘʢ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ï ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ ʪʝʦʨʠʷʤ ʄʠʟʝʩʘ ʠ ʄʦʨʘ, ʘ ʪʘʢʞʝ ʪʝʦʨʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʘ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ï ʩʞʠʤʘʶʱʠʝ. 
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ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ɺʠʜ ʢʘʨʪʳ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʘ ʢʘʨʪʘ ʚ ʚʠʜʝ ʀʟʦʦʙʣʘʩʪʝʡ 

ʩ ʫʩʨʝʜʥʝʥʠʝʤ ʠʣʠ ʙʝʟ ʫʩʨʝʜʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʚ ʫʟʣʘʭ, ʠʣʠ ʚ ʚʠʜʝ ʄʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʚ ʵʣʝʤʝʥʪʝ. 

ʆʧʮʠʷ ʫʩʨʝʜʥʷʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʫʟʣʘʤ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʩʪʨʦʝʥʠʶ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʚʠʜʝ ʠʟʦʦʙʣʘʩʪʝʡ. ɽʩʣʠ ʵʪʘ ʦʧʮʠʷ ʚʢʣʶʯʝʥʘ, ʪʦ ʟʥʘʯʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʫʟʣʝ 

ʙʫʜʫʪ ʫʩʨʝʜʥʷʪʴʩʷ ʧʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ, ʠʤʝʶʱʠʤ ʵʪʦʪ ʫʟʝʣ. 

ʇʦʣʝ ʤʘʩʰʪʘʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʜʣʷ ʦʪʨʠʩʦʚʢʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ OK ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʢʥʦ ʩ ʮʚʝʪʦʚʦʡ ʢʘʨʪʦʡ 

ʚʳʙʨʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʚ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʦʢʥʝ ʩʪʘʪʫʩʘ ʚ ʨʝʞʠʤʝ ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʳʜʝʣʝʥʠʝ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ, ʝʩʣʠ ʧʦʤʝʩʪʠʪʴ ʢʫʨʩʦʨ ʚ ʠʥʪʝʨʝʩʫʶʱʫʶ ʪʦʯʢʫ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ 

ʥʘʞʘʪʦʡ ʣʝʚʦʡ ʢʥʦʧʢʝ ʤʳʰʠ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ɺʳʥʦʩʢʘ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚ ʠʥʪʝʨʝʩʫʶʱʝʡ ʯʘʩʪʠ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʩʪʘʚʠʪʴ ʚʳʥʦʩʢʫ, ʥʘ 

ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʠʟʦʙʨʘʞʘʪʴʩʷ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʑʝʣʯʢʦʤ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʚʳʥʦʩʢʝ ï ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʫʜʘʣʝʥʘ. ɺ 

ʬʘʡʣ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʥʦʩʢʠ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ. 

ʅʘʧʨʷʞʝʥʠʷ ʚ ʩʝʯʝʥʠʠ 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʢʘʨʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʩʝʯʝʥʠʠ ʩʪʝʨʞʥʷ. ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʢʘʨʪʳ ʥʘʧʨʷʞʝʥʠʡ, ʜʣʷ 

ʘʢʪʠʚʠʟʘʮʠʠ ʢʦʤʘʥʜʳ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʅʘʧʨʷʞʝʥʠʷ ʚ ʩʝʯʝʥʠʠ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 

ʧʘʥʝʣʠ ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ. ɿʘʪʝʤ, ʜʣʷ ʚʳʙʦʨʘ ʩʪʝʨʞʥʷ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʩʝʯʝʥʠʠ ʱʝʣʢʥʠʪʝ ʚ ʚʠʜʝ ʚ ʦʙʣʘʩʪʠ ʩʪʝʨʞʥʷ, ʯʪʦʙʳ ʚʳʟʳʚʘʪʴ ʦʢʥʦ ʅʘʧʨʷʞʝʥʠʷ ʚ 

ʩʝʯʝʥʠʠ. ʂʦʤʘʥʜʘ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʚ ʦʢʥʝ ʂʘʨʪʘ ʈʝʟʫʣʴʪʘʪʦʚ ʠ ʪʦʣʴʢʦ ʧʨʠ ʧʨʦʩʤʦʪʨʝ 

ʢʘʨʪʳ ʥʘʧʨʷʞʝʥʠʡ. ʇʨʠʯʝʤ, ʚ ʦʢʥʝ ʅʘʧʨʷʞʝʥʠʷ ʚ ʩʝʯʝʥʠʠ ʙʫʜʫʪ ʧʦʢʘʟʘʥʳ ʪʝ 

ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʪʝʨʞʥʝʡ ʢ ʧʨʦʩʤʦʪʨʫ ʥʘ ʢʘʨʪʝ ʅʘʧʨʷʞʝʥʠʡ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ʉʠʣʦʚʳʝ ʬʘʢʪʦʨʳ ʚ ʵʣʝʤʝʥʪʝ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʚʳʙʦʨʘ ʩʠʣʦʚʦʛʦ ʬʘʢʪʦʨʘ ʚ ʩʪʝʨʞʥʷʭ, 

ʵʧʶʨʫ ʢʦʪʦʨʦʛʦ ʥʫʞʥʦ ʧʦʩʪʨʦʠʪʴ. 

ɺ ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʘʭ ʊʠʧ ʨʘʩʯʝʪʘ ʠ ɿʘʛʨʫʞʝʥʠʝ ʚʳʙʠʨʘʝʪʩʷ ʦʜʠʥ ʠʟ 

ʧʨʦʚʝʜʝʥʥʳʭ ʪʠʧʦʚ ʨʘʩʯʝʪʘ ʠ ʚʳʙʠʨʘʝʪʩʷ ʟʘʛʨʫʞʝʥʠʝ, ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʢʦʪʦʨʦʛʦ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨ. 
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ɻʨʫʧʧʘ ʢʥʦʧʦʢ ʂʦʤʧʦʥʝʥʪʳ ʩʠʣ ʟʘʜʘʝʪ ʩʠʣʦʚʦʡ ʬʘʢʪʦʨ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʳ 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ OK ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʢʥʘ ʩ ʵʧʶʨʦʡ. ʆʧʮʠʷ ʇʦʢʘʟʳʚʘʪʴ ʟʥʘʯʝʥʠʷ ʥʘ 

ʛʨʘʬʠʢʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʫʞʥʦ ʣʠ ʚʳʚʦʜʠʪʴ ʟʥʘʯʝʥʠʷ ʩʠʣʦʚʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʛʨʘʬʠʢʝ.  

ɺʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʤʝʪʦʜ 

ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʵʧʶʨ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ: ʅʘ ʨʘʩʪʷʥʫʪʦʤ 

ʚʦʣʦʢʥʝ ʠʣʠ ʅʘ ʩʞʘʪʦʤ ʚʦʣʦʢʥʝ. 

ʉʠʣʦʚʳʝ ʬʘʢʪʦʨʳ ʚ ʵʣʝʤʝʥʪʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘ ʢʘʨʪʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʟʤʦʞʥʘ ʧʨʦʩʪʘʥʦʚʢʘ ʚʳʥʦʩʦʢ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ɺʳʥʦʩʢʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʝʘʢʮʠʠ ʚ ʦʧʦʨʘʭ 

ʂʦʤʘʥʜʘ ʚʳʚʦʜʠʪ ʦʢʥʦ ʩ ʨʝʘʢʮʠʷʤʠ ʚ ʦʧʦʨʘʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. ɺʳʙʨʘʥʥʳʡ ʚ 

ʪʘʙʣʠʮʝ ʫʟʝʣ ʠʣʠ ʛʨʫʧʧʘ ʫʟʣʦʚ ʚʳʜʝʣʷʝʪʩʷ ʮʚʝʪʦʤ ʚ ʦʢʥʘʭ ʨʝʜʘʢʪʦʨʘ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʉʨʝʟ ʢʦʤʧʦʟʠʪʘ 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʚʦʟʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘʧʨʷʞʝʥʠʠ ʠ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʚʳʙʨʘʥʥʦʡ ʢʦʤʧʦʟʠʪʥʦʡ ʧʣʘʩʪʠʥʳ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʢʨʳʪʴ ʣʶʙʫʶ ʢʘʨʪʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʩʣʝ ʵʪʦʛʦ ʚ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ ʚʳʙʠʨʘʝʤ ʉʨʝʟ 

ʢʦʤʧʦʟʠʪʘ ʠ ʟʘʪʝʤ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʧʣʘʩʪʠʥʫ ʱʝʣʯʢʦʤ ʃʂʄ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚ ʝʝ ʩʝʯʝʥʠʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʝʯʝʥʠʝ ʢʦʤʧʦʟʠʪʘ. 

ɺ ʦʢʥʝ ʉʧʠʩʦʢ ʧʣʘʩʪʠʥ ʚʳʙʨʘʥʥʘʷ ʥʘʤʠ ʧʣʘʩʪʠʥʘ ʚʳʜʝʣʝʥʘ, ʥʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʣʶʙʫʶ ʜʨʫʛʫʶ ʧʣʘʩʪʠʥʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʥʘʧʨʷʞʝʥʠʠ ʠ ʜʝʬʦʨʤʘʮʠʠ ʚ ʝʝ ʩʝʯʝʥʠʠ.  

ʀʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʇʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʙʠʨʘʝʪʩʷ, ʯʪʦ ʠʤʝʥʥʦ ʜʣʷ 

ʜʘʥʥʦʡ ʧʣʘʩʪʠʥʳ, ʅʘʧʨʷʞʝʥʠʠ ʠʣʠ ɼʝʬʦʨʤʘʮʠʠ ʤʳ ʭʦʪʠʤ ʧʨʦʩʤʦʪʨʝʪʴ. 

ɺʳʙʨʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʧʦ ʈʘʩʯʝʪʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ: ʇʦ ʃʉʂ 

ʧʣʘʩʪʠʥʳ ʠʣʠ ʚ ʅʘʧʨʘʚʣʝʥʠʠ ʫʢʣʘʜʢʠ.  

ɼʘʣʝʝ ʧʦʩʣʝ ʚʳʙʦʨʘ ʋʟʣʘ ʧʣʘʩʪʠʥʳ (ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ) ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ 

ʇʦʢʘʟʘʪʴ ʛʨʘʬʠʢʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ 

ʇʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʫʩʣʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʦʙʣʘʩʪʷʭ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ ʬʦʨʤʳ ʫʧʨʫʛʦʛʦ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʚ ʟʦʥʘʭ ʢʦʥʪʘʢʪʘ ʜʝʪʘʣʝʡ, ʠ 

ʦʮʝʥʠʪʴ ʠʭ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʛʨʫʞʝʥʠʷ. 

ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʂʕ: 

¶ 4-ʭ ʫʟʣʦʚʦʡ ʪʝʪʨʘʵʜʨ; 

¶ 5-ʪʠ ʫʟʣʦʚʘʷ ʧʠʨʘʤʠʜʘ; 

¶ 6-ʪʠ ʫʟʣʦʚʘʷ ʧʨʠʟʤʘ; 
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¶ 8-ʤʠ ʫʟʣʦʚʦʡ ʛʝʢʩʘʵʜʨ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʮʝʩʩ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ 

ʦʧʠʩʘʥ ʚ ʛʣʘʚʝ 10 

ʊʘʙʣʠʮʘ ʨʘʩʭʦʜʘ 

ʂʦʤʘʥʜʘ ʚʳʚʦʜʠʪ ʩʚʦʜʥʫʶ ʪʘʙʣʠʮʫ ʨʘʩʭʦʜʘ ʧʨʦʬʠʣʝʡ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʤʦʜʝʣʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʈʉʋ 

ʂʦʤʘʥʜʘ ʚʳʚʦʜʠʪ ʪʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʈʉʋ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʂʦʤʘʥʜʘ ʚʳʚʦʜʠʪ ʦʢʥʦ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʣʫʯʘʶʱʠʤʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʩʯʝʪʘ. 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʬʦʨʤ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʙʝʨʝʪʝ ʩʪʨʦʯʢʫ ʚ ʪʘʙʣʠʮʝ ʠ ʥʘʞʤʠʪʝ 

ʢʥʦʧʢʫ ʌʦʨʤʘ. 

ʉʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ 

ʂʦʤʘʥʜʘ ʚʳʚʦʜʠʪ ʦʢʥʦ ʩ ʯʘʩʪʦʪʘʤʠ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʩʫʤʤʘʤʠ ʤʦʜʘʣʴʥʳʭ ʤʘʩʩ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʅʘʞʤʠʪʝ 

ʢʥʦʧʢʫ ʬʦʨʤʘ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʬʦʨʤʳ ʢʦʣʝʙʘʥʠʡ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʯʘʩʪʦʪʳ. 

ɺ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʦʨʤʘʭ ʤʥʦʛʠʭ ʩʪʨʘʥ (ɽʚʨʦʢʦʜ 8, UBC-97, ʩʝʡʩʤʠʯʝʩʢʠʝ ʥʦʨʤʳ 

ʋʢʨʘʠʥʳ ʠ ʜʨ.) ʧʨʠʥʷʪʦ, ʯʪʦ ʩʫʤʤʘ ʤʦʜʘʣʴʥʳʭ ʤʘʩʩ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʛʨʘʥʠʮʳ. ʆʙʳʯʥʦ ʜʣʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʥʠʤʘʝʪʩʷ 85-90%, ʜʣʷ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ï 70-90%. 

ɸʥʠʤʘʮʠʷ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʚʦʜʠʪʴ ʚ ʚʠʜʝ ʘʥʠʤʘʮʠʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʪʘʪʠʢʠ 

(ʥʘʧʨʷʞʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʪ.ʜ.), ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʇʝʨʠʦʜ ʘʥʠʤʘʮʠʠ ʠ ʚʨʝʤʷ ʟʘʜʘʝʪʩʷ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ. ʉʪʘʨʪ ʘʥʠʤʘʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʦʠʤʝʥʥʦʡ ʢʥʦʧʢʦʡ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ. 

ʋʩʢʦʨʝʥʥʳʡ ʚʳʙʦʨ:  

ɺʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʥʘ ʵʢʨʘʥ ʦʢʥʦ ʩ ʢʘʨʪʦʡ ʥʘʧʨʷʞʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. ʂʘʨʪʳ ʥʘʧʨʷʞʝʥʠʡ ʧʦʢʘʟʳʚʘʶʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ 

ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʤʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. 
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ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʘʥʠʤʘʮʠʠ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ (ʥʘʧʨʷʞʝʥʠʡ, 

ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʪ.ʧ.) ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ɻʨʘʬʠʢ ʧʝʨʝʤʝʱʝʥʠʷ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʫʟʝʣ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʦʩʤʦʪʨʝʪʴ ʜʣʷ 

ʥʝʛʦ ʟʘʚʠʩʠʤʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦ ʛʣʦʙʘʣʴʥʳʤ ʦʩʷʤ ʦʪ ʚʨʝʤʝʥʠ. 

ɻʨʘʬʠʢ ʥʘʧʨʷʞʝʥʠʡ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʤʦʪʨʝʪʴ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʩʝʯʝʥʠʠ ʩʪʝʨʞʥʷ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪ ʚʨʝʤʝʥʠ. 

ɼʦʣʛʦʚʝʯʥʦʩʪʴ ʧʨʠ ʩʣʫʯʘʡʥʦʤ ʫʩʪʘʣʦʩʪʥʦʤ ʥʘʛʨʫʞʝʥʠʠ 

ʂʦʤʘʥʜʘ ʚʳʚʦʜʠʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʠʟʘ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʘʨʘʤʝʪʨʳ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʠʟʘ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʧʣʦʚʦʛʦ 

ʘʥʘʣʠʟʘ. 

ʂʘʨʪʘ ʘʨʤʠʨʦʚʘʥʠʷ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʦʢʥʦ, ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʨʤʠʨʦʚʘʥʠʷ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʧʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʘʨʤʠʨʦʚʘʥʠʷ. 

ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʘʨʤʠʨʦʚʘʥʠʷ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʥʘʩʪʨʦʝʢ ʚʳʚʦʜʘ ʢʘʨʪ ʘʨʤʠʨʦʚʘʥʠʷ. 

ɼʠʘʧʘʟʦʥ ʨʝʟʫʣʴʪʘʪʦʚ 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʜʠʘʧʘʟʦʥ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʦʪʨʠʩʦʚʢʝ ʮʚʝʪʦʚʦʡ 

ʢʘʨʪʳ. ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʥʘʩʪʨʦʝʢ ʚʳʚʦʜʘ ʢʘʨʪ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʄʝʥʶ ʆʢʥʦ 

ʂʦʤʘʥʜʳ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʧʦʟʚʦʣʷʶʪ ʨʘʟʤʝʱʘʪʴ ʦʢʥʘ ʥʘ ʵʢʨʘʥʝ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ. 

ʂʘʩʢʘʜ 

ʂʦʤʘʥʜʘ ʨʘʟʤʝʱʘʝʪ ʚʩʝ ʦʢʥʘ ʥʘ ʵʢʨʘʥʝ ʚ ʚʠʜʝ ʢʘʩʢʘʜʘ. 
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ʈʘʩʧʦʣʦʞʠʪʴ ʚʩʝ 

ʂʦʤʘʥʜʘ ʨʘʟʤʝʱʘʝʪ ʚʩʝ ʦʢʥʘ ʥʘ ʵʢʨʘʥʝ ʚ ʚʠʜʝ ʯʝʨʝʧʠʮʳ. 

ʈʘʩʧʦʣʦʞʠʪʴ ʠʢʦʥʢʠ 

ʂʦʤʘʥʜʘ ʫʧʦʨʷʜʦʯʠʚʘʝʪ ʦʢʥʘ, ʫʤʝʥʴʰʝʥʥʳʝ ʜʦ ʨʘʟʤʝʨʘ ʠʢʦʥʳ, ʥʘ ʵʢʨʘʥʝ. 

ʄʝʥʶ ʉʧʨʘʚʢʘ 

ʉʦʜʝʨʞʘʥʠʝ 

ʇʦʢʘʟʳʚʘʝʪ ʦʢʥʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʳ ʧʦ ʧʨʦʛʨʘʤʤʝ APM 

Structure3D. 

ʉʘʡʪ ʢʦʤʧʘʥʠʠ ʅʊʎ ɸʇʄ 

ʂʦʤʘʥʜʘ ʦʪʧʨʘʚʣʷʝʪ ʚ ʪʝʢʫʱʝʤ ʙʨʘʫʟʝʨʝ ʥʘ ʩʘʡʪ ʅʊʎ çɸʇʄè ʧʦ ʘʜʨʝʩʫ 

http://apm.ru/ 

ʇʨʠʤʝʨʳ ʧʨʦʝʢʪʦʚ ʅʊʎ ɸʇʄ 

ʂʦʤʘʥʜʘ ʦʪʧʨʘʚʣʷʝʪ ʚ ʪʝʢʫʱʝʤ ʙʨʘʫʟʝʨʝ ʥʘ ʩʘʡʪ ʧʨʦʝʢʪʦʚ ʅʊʎ çɸʇʄè ʧʦ ʘʜʨʝʩʫ 

http://cae.apm.ru/ , ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʘʣʝʨʝʷ ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

ɺʠʜʝʦʫʨʦʢʠ 

ʂʦʤʘʥʜʘ ʦʪʧʨʘʚʣʷʝʪ ʚ ʪʝʢʫʱʝʤ ʙʨʘʫʟʝʨʝ ʥʘ ʢʘʥʘʣ youtube ʢʦʤʧʘʥʠʠ ʅʊʎ çɸʇʄè, 

ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʨʘʟʣʠʯʥʳʭ ʨʘʩʯʝʪʥʳʭ ʟʘʜʘʯ, ʚʳʧʦʣʥʝʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʚ 

APM Structure3D. 

ʎʝʥʪʨ ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʂʦʤʘʥʜʘ ʦʪʧʨʘʚʣʷʝʪ ʚ ʪʝʢʫʱʝʤ ʙʨʘʫʟʝʨʝ ʧʦ ʘʜʨʝʩʫ http://helpdesk.apm.ru/ ï ʮʝʥʪʨ 

ʦʙʨʘʱʝʥʠʡ ʠ ʧʦʜʜʝʨʞʢʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ 

ʪʝʭʧʦʜʜʝʨʞʢʠ ʠ ʫʯʝʪʘ ʧʦʞʝʣʘʥʠʡ ʧʦ ʜʦʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʢʦʤʧʘʥʠʠ ʅʊʎ 

çɸʇʄè. 

ʆ ʤʦʜʫʣʝ 

ʂʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʩʦʜʝʨʞʘʱʝʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʜʫʣʝ. 

ɺ ʦʢʥʝ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʣʶʯʝ ʟʘʱʠʪʳ, ʧʨʠʦʙʨʝʪʝʥʥʦʤ ʧʨʦʜʫʢʪʝ ʠ 

ʦʧʮʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʵʪʦʪ ʧʨʦʜʫʢʪ. 

ʊʘʢʞʝ ʚ ʦʢʥʝ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʝʨʩʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʘʨʭʠʪʝʢʪʫʨʝ ʧʨʦʮʝʩʩʦʨʘ. 
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ɻʣʘʚʘ 4. ɼʠʥʘʤʠʯʝʩʢʠʝ ʠ ʩʣʫʯʘʡʥʳʝ ʟʘʛʨʫʞʝʥʠʷ 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʟʘʛʨʫʞʝʥʠʷ 

ɺ ʩʠʩʪʝʤʝ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʅʠʇ II-7-81* ʦʪ 2000 ʛ., ʉʇ 14.13330.2014 ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʝʪʨʦʚʦʛʦ ʟʘʛʨʫʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʉʅʠʇ 2.01.07-85* ʠ ʉʇ 

20.13330.2011. 

ɼʣʷ ʨʘʩʯʝʪʘ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʟʘʛʨʫʞʝʥʠʝ. ʈʘʙʦʪʘ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʟʘʛʨʫʞʝʥʠʷʤʠ ʘʥʘʣʦʛʠʯʥʘ ʩʪʘʪʠʯʝʩʢʠʤ 

ʟʘʛʨʫʞʝʥʠʷʤ, ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʢʘʞʜʦʝ ʚʠʜ ʥʘʛʨʫʟʢʠ ʨʘʩʧʦʣʘʛʘʪʴ ʚ 

ʦʪʜʝʣʴʥʦʤ ʟʘʛʨʫʞʝʥʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʦʟʜʘʥʠʝʤ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ ʠʣʠ 

ʨʘʩʯʝʪʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʫʩʠʣʠʡ. 

ɿʘʤʝʯʘʥʠʝ. ʇʫʣʴʩʘʮʠʦʥʥʘʷ ʚʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʪʘʪʠʯʝʩʢʦʡ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʦʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʝʪʨʦʚʦʛʦ ʥʘʛʨʫʞʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʦʪʜʝʣʴʥʦʤ ʟʘʛʨʫʞʝʥʠʠ ʧʨʠʣʦʞʠʪʴ ʩʪʘʪʠʯʝʩʢʫʶ ʚʝʪʨʦʚʫʶ ʥʘʛʨʫʟʢʫ, ʘ 

ʧʦʪʦʤ ʟʘʜʘʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʚ ʜʨʫʛʦʤ ʟʘʛʨʫʞʝʥʠʠ ʠ 

ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʦʪ ʜʝʡʩʪʚʠʷ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʪʘʨʦʛʦ ʟʘʛʨʫʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʦʤʘʥʜʘ ʅʘʛʨʫʟʢʠ | ɼʠʥʘʤʠʯʝʩʢʠʝ ʟʘʛʨʫʞʝʥʠʷ. ʕʪʘ ʢʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛ 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʟʘʛʨʫʞʝʥʠʷ. 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʥʦʚʦʝ ʟʘʛʨʫʞʝʥʠʝ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ. ɺ ʧʦʷʚʠʚʰʝʤʩʷ 

ʜʠʘʣʦʛʝ ʅʦʚʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʟʘʛʨʫʞʝʥʠʝ ʚʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʳʡ ʪʠʧ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʟʘʛʨʫʞʝʥʠʷ ʠ ʥʘʞʤʠʪʝ ʆʢ. 

ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʩʪʘʨʦʝ ʟʘʛʨʫʞʝʥʠʝ ʱʝʣʢʥʠʪʝ ʥʘ ʥʝʤ ʚ ʩʧʠʩʢʝ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʀʟʤʝʥʠʪʴ. 

ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʟʘʛʨʫʞʝʥʠʝ ʚʳʜʝʣʠʪʝ ʝʛʦ ʚ ʩʧʠʩʢʝ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ. 

ʇʘʨʘʤʝʪʨʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʜʘʶʪʩʷ ʚ ʜʠʘʣʦʛʝ ʩʨʘʟʫ ʧʦʩʣʝ ʝʛʦ 

ʚʳʙʦʨʘ ʚ ʦʢʥʝ ʅʦʚʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʟʘʛʨʫʞʝʥʠʝ. ʉʝʡʩʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʝʪ 

ʟʘʜʘʚʘʪʴʩʷ ʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʅʠʇ (ʉʇ) ʠʣʠ ʯʝʨʝʟ ʟʘʜʘʥʠʝ ʩʧʝʢʪʨʘ ʦʪʚʝʪʘ, 

ʟʘʜʘʚʘʝʤʳʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʫʩʢʦʨʝʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ. 

ɿʘʜʘʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʯʝʨʝʟ ʩʧʝʢʪʨ ʦʪʚʝʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʦʙʲʝʢʪʦʚ ʘʪʦʤʥʦʡ ʦʪʨʘʩʪʠ. 



118 

ɿʘʜʘʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ ʉʅʠʇ (ʉʇ) 

ʆʢʥʦ ʜʠʘʣʦʛʘ ʜʣʷ ʟʘʜʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ ʉʅʀʇ II-7-81* (ʉʇ 

14.13330.2014) ʧʦʢʘʟʘʥʦ ʥʠʞʝ. 

 
ʈʠʩʫʥʦʢ 4.1 ï ɼʠʘʣʦʛ ʉʝʡʩʤʠʢʘ ʧʨʠ ʟʘʜʘʥʠʠ ʧʦ ʉʅʠʇ (ʉʇ) 

ʅʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʟʘʜʘʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʢʦʩʠʥʫʩʦʚ 

ʫʛʣʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʷʤ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚ ʧʦʣʷʭ ʅʘʧʨʘʚʣʝʥʠʝ. 

ʇʦʣʝ ʂʦʣʠʯʝʩʪʚʦ ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʯʪʝʥʳ ʧʨʠ ʨʘʩʯʝʪʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʂʘʪʝʛʦʨʠʷ ʛʨʫʥʪʘ ʠ ʈʘʩʯʝʪʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʚʳʙʠʨʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʢʘʟʘʥʠʷʤʠ ʉʅʠʇ. ɺ ʧʦʣʷʭ ʚʚʦʜʘ ʂʦʵʬ. ʉʅʠʇ II-7-81* (ʉʇ 14.13330.2014) ʟʘʜʘʶʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ὑ ï ʧʦʚʨʝʞʜʝʥʠʡ ʠ ὑ  ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʜʘʝʪʩʷ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʝʩʣʠ 

ʠʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʥʝʝ ʫʯʝʩʪʴ ʪʨʝʙʦʚʘʥʠʷ ʉʅʠʇ. ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʣʶʙʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʠ ʥʘ ʥʝʛʦ ʫʤʥʦʞʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʠʥʝʨʮʠʦʥʥʳʭ ʩʠʣ ʦʪ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʅʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ ʧ. 4.32 ʉʅʠʇ II-7-81* ʧʨʠ ʨʘʩʯʝʪʝ ʤʦʩʪʦʚ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ὑ ʠ ὃ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʳʤ 0.025, 0.05 ʠ 0.1 ʧʨʠ ʨʘʩʯʝʪʥʦʡ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 7, 8 ʠ 9 ʙʘʣʣʦʚ. ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʥʘʤʠʯʥʦʩʪʠ ʩʣʝʜʫʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʘʪʝʛʦʨʠʠ ʛʨʫʥʪʘ ʧʦ ʬʦʨʤʫʣʝ (3) ʧ. 2.6. ʇʦʵʪʦʤʫ ʧʨʠ ʟʘʜʘʥʠʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʤʦʩʪʦʚ ʧʨʠ ʩʝʡʩʤʠʯʥʦʩʪʠ 8 ʙʘʣʣʦʚ ʠ ʛʨʫʥʪʝ II ï ʢʘʪʝʛʦʨʠʠ 

ʧʨʠ ὑ ρ, ʚ ʦʢʥʝ ʜʠʘʣʦʛʘ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʨʘʩʯʝʪʥʫʶ ʩʝʡʩʤʠʯʥʦʩʪʴ ï 8 ʙʘʣʣʦʚ ʠ 

ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ πȢπυ Ⱦ ρ  πȢπυ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʩʦʛʣʘʩʥʦ ʧʨʠʤʝʯʘʥʠʶ 2 ʧ. 2.5 ʉʅʠʇ II-7-81* (ʉʇ 14.13330.2014) ʧʨʠ 

ʩʝʡʩʤʠʯʥʦʩʪʠ 8 ʙʘʣʣʦʚ ʠ ʙʦʣʝʝ ʧʨʠ ʛʨʫʥʪʘʭ III ʢʘʪʝʛʦʨʠʠ ʚʚʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʤʥʦʞʠʪʝʣʴ 0.7 ʜʣʷ ʨʘʩʯʝʪʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʩʯʝʪʝ ʤʦʩʪʦʚ ʧʨʠ 

ʛʨʫʥʪʘʭ III ʢʘʪʝʛʦʨʠʠ ʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʣʦʱʘʜʢʠ 8 ʙʘʣʣʦʚ ʠ ʚʳʰʝ ʚ ʦʢʥʝ ʜʠʘʣʦʛʘ ʩʣʝʜʫʝʪ 

ʫʩʪʘʥʦʚʠʪʴ II ʢʘʪʝʛʦʨʠʶ ʛʨʫʥʪʘ, ʘ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʤʥʦʞʠʪʴ ʥʘ 0.7. 

ʅʘʧʨʠʤʝʨ ʧʨʠ ʟʘʜʘʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʤʦʩʪʦʚ ʧʨʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʧʣʦʱʘʜʢʠ 

8 ʙʘʣʣʦʚ ʠ ʛʨʫʥʪʝ III ï ʢʘʪʝʛʦʨʠʠ ʧʨʠ ὑ ρ, ʚ ʦʢʥʝ ʜʠʘʣʦʛʘ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ 

ʨʘʩʯʝʪʥʫʶ ʩʝʡʩʤʠʯʥʦʩʪʴ ï 8 ʙʘʣʣʦʚ, ʫʩʪʘʥʦʚʠʪʴ II ʢʘʪʝʛʦʨʠʶ ʛʨʫʥʪʘ ʠ ʧʦʧʨʘʚʦʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ  πȢπυρϳ ẗπȢχ  πȢπσυ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʥʘ ʩʝʡʩʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʫʯʝʪ ʨʘʩʯʝʪʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʢʦʥʩʪʨʫʢʮʠʶ ʚ ʚʝʩʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʟʘʜʘʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʤʘʩʩ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʟʣʘʭ. 

ʇʘʨʘʤʝʪʨ ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʪʩʝʯʝʥʠʷ ʬʦʨʤ ʧʦ ʤʦʜʘʣʴʥʦʡ ʤʘʩʩʝ % ʧʦʟʚʦʣʷʝʪ 

ʫʯʠʪʳʚʘʪʴ ʪʦʣʴʢʦ ʪʝ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʦʜʘʣʴʥʘʷ ʤʘʩʩʘ ʙʫʜʝʪ 

ʥʝ ʤʝʥʝʝ ʟʘʜʘʥʥʦʡ ʚʝʣʠʯʠʥʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʫʩʢʦʨʠʪʴ ʨʘʩʯʝʪ. 

ɿʘʜʘʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʨʝʟ ʩʧʝʢʪʨ ʦʪʚʝʪʘ 

ʆʢʥʦ ʜʠʘʣʦʛʘ ʜʣʷ ʟʘʜʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʨʝʟ ʩʧʝʢʪʨ ʦʪʚʝʪʘ 

ʧʦʢʘʟʘʥʦ ʥʠʞʝ. 

 
ʈʠʩʫʥʦʢ 4.2 ï ɼʠʘʣʦʛ ʉʝʡʩʤʠʢʘ ʧʨʠ ʟʘʜʘʥʠʠ ʯʝʨʝʟ ʩʧʝʢʪʨ ʦʪʚʝʪʘ 

ʉ ʧʦʤʦʱʴʶ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʋʩʢʦʨʝʥʠʝ, ʉʢʦʨʦʩʪʴ, ʇʝʨʝʤʝʱʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʪʦʪ ʧʘʨʘʤʝʪʨ, ʛʨʘʬʠʢ ʢʦʪʦʨʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ 

(ʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ) ʙʫʜʝʪ ʟʘʜʘʥ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʢʘ. ʂʥʦʧʢʘ ɿʘʜʘʪʴ ʛʨʘʬʠʢ ʚʳʟʳʚʘʝʪ 

ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ ʬʫʥʢʮʠʡ ʜʣʷ ʟʘʜʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪ ʧʝʨʠʦʜʘ 

ʢʦʣʝʙʘʥʠʡ. 
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ɼʘʥʥʳʝ ʛʨʘʬʠʢʘ ʧʦ ʪʦʯʢʘʤ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʯʠʪʘʥʳ ʨʝʜʘʢʪʦʨʦʤ ʬʫʥʢʮʠʡ ʠʟ ʬʘʡʣʦʚ 

ʬʦʨʤʘʪʦʚ: *.fnd, *.prn, *.csv, *.cst. ʇʝʨʝʚʝʩʪʠ ʜʘʥʥʳʝ ʠʟ ʦʜʥʦʛʦ ʬʦʨʤʘʪʘ ʚ ʜʨʫʛʦʡ ʤʦʞʥʦ 

ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʪʠʧʘ MathCAD ʪ.ʧ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʟʘʜʘʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʪʘʥʛʝʥʩʦʚ 

ʫʛʣʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʷʤ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚ ʧʦʣʷʭ ʅʘʧʨʘʚʣʝʥʠʝ. 

ʇʦʣʝ ʂʦʣʠʯʝʩʪʚʦ ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʯʪʝʥʳ ʧʨʠ ʨʘʩʯʝʪʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʇʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʜʘʝʪʩʷ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʕʪʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʣʶʙʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʠ ʥʘ ʥʝʛʦ ʫʤʥʦʞʘʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʠʥʝʨʮʠʦʥʥʳʭ ʩʠʣ ʦʪ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʘʨʘʤʝʪʨ ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʪʩʝʯʝʥʠʷ ʬʦʨʤ ʧʦ ʤʦʜʘʣʴʥʦʡ ʤʘʩʩʝ % ʧʦʟʚʦʣʷʝʪ 

ʫʯʠʪʳʚʘʪʴ ʪʦʣʴʢʦ ʪʝ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʦʜʘʣʴʥʘʷ ʤʘʩʩʘ ʙʫʜʝʪ 

ʥʝ ʤʝʥʝʝ ʟʘʜʘʥʥʦʡ ʚʝʣʠʯʠʥʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʨʘʩʯʝʪʘ. 

ɿʘʜʘʥʠʝ ʧʫʣʴʩʘʮʠʦʥʥʦʡ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ 

 
ʈʠʩʫʥʦʢ 4.3 ï ɼʠʘʣʦʛ ʇʫʣʴʩʘʮʠʠ ʚʝʪʨʘ 

ʅʘʟʚʘʥʠʝ ʟʘʛʨʫʞʝʥʠʷ ï ʥʘʟʚʘʥʠʝ ʟʘʛʨʫʞʝʥʠʷ ʚ ʩʧʠʩʢʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʛʨʫʞʝʥʠʡ. 
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ɺʝʪʨʦʚʦʝ ʩʪʘʪʠʯʝʩʢʦʝ ʟʘʛʨʫʞʝʥʠʝ ï ʥʘʟʚʘʥʠʝ ʟʘʛʨʫʞʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʣʦʞʝʥʘ 

ʪʦʣʴʢʦ ʩʪʘʪʠʯʝʩʢʘʷ ʚʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ. ʇʫʣʴʩʘʮʠʷ ʚʝʪʨʘ ï ʧʫʣʴʩʘʮʠʷ ʟʘʛʨʫʞʝʥʠʷ ʩ ʦʜʥʦʡ 

ʪʦʣʴʢʦ ʩʪʘʪʠʯʝʩʢʦʡ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʦʡ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ ï ʢʦʣʠʯʝʩʪʚʦ ʫʯʠʪʳʚʘʝʤʳʭ ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ 

ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʟʥʘʯʝʥʠʝ 4é6. 

ʂʦʦʨʜʠʥʘʪʘ Z ʥʠʞʥʝʡ ʪʦʯʢʠ ʩʦʦʨʫʞʝʥʠʷ, ʥʘ ʢʦʪʦʨʫʶ ʜʝʡʩʪʚʫʝʪ ʚʝʪʝʨ ï ʤʦʞʝʪ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʢʦʦʨʜʠʥʘʪʳ ʥʠʞʥʝʡ ʪʦʯʢʠ ʟʜʘʥʠʷ ʧʨʠ ʟʘʛʣʫʙʣʝʥʠʠ ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ 

ʥʠʟʢʦʡ ʧʨʠʩʪʨʦʡʢʠ, ʥʝ ʚʦʩʧʨʠʥʠʤʘʶʱʝʡ ʚʝʪʨʦʚʫʶ ʥʘʛʨʫʟʢʫ. 

ʐʠʨʠʥʘ ʩʦʦʨʫʞʝʥʠʷ ʧʦ ʬʨʦʥʪʫ ʦʙʜʫʚʘ ï ʰʠʨʠʥʘ ʩʦʦʨʫʞʝʥʠʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ 

ʥʘʧʨʘʚʣʝʥʠʶ ʦʙʜʫʚʘ. 

ɼʣʠʥʘ ʩʦʦʨʫʞʝʥʠʷ ʚʜʦʣʴ ʜʝʡʩʪʚʠʷ ʚʝʪʨʘ ï ʚʳʩʦʪʘ ʩʦʦʨʫʞʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʙʜʫʚʘ. 

ʇʘʨʘʤʝʪʨʳ ʉʅʠʇ 2.01.07-85 (ʉʇ 20.13330.2011) ï ʚʝʪʨʦʚʦʡ ʨʘʡʦʥ, ʪʠʧ ʤʝʩʪʥʦʩʪʠ, 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʜʝʢʨʝʤʝʥʪ ʢʦʣʝʙʘʥʠʡ. 

ʇʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʜʘʝʪʩʷ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʝʩʣʠ 

ʠʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʥʝʝ ʫʯʝʩʪʴ ʪʨʝʙʦʚʘʥʠʷ ʉʅʠʇ. ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʣʶʙʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʠ ʥʘ ʥʝʛʦ ʫʤʥʦʞʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʠʥʝʨʮʠʦʥʥʳʭ ʩʠʣ. 

ʉʣʫʯʘʡʥʳʝ ʟʘʛʨʫʞʝʥʠʷ 

 
ʈʠʩʫʥʦʢ 4.4 ï ɼʠʘʣʦʛ ʉʣʫʯʘʡʥʘʷ ʫʩʪʘʣʦʩʪʥʘʷ ʥʘʛʨʫʟʢʘ 

ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ ɿʘʜʘʪʴ ʠʣʠ ʜʣʷ ʚʩʝʭ ʟʘʛʨʫʞʝʥʠʡ ʠʣʠ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʚʳʙʨʘʥʥʳʭ 

ʚʳʟʳʚʘʝʪ ʦʪʢʨʳʪʠʝ ʦʢʥʘ ʋʩʪʘʣʦʩʪʥʘʷ ʤʥʦʛʦʩʪʘʜʠʡʥʘʷ ʩʣʫʯʘʡʥʘʷ ʥʘʛʨʫʟʢʘ. 
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ʈʠʩʫʥʦʢ 4.5 ï ɼʠʘʣʦʛ ʋʩʪʘʣʦʩʪʥʘʷ ʤʥʦʛʦʩʪʘʜʠʡʥʘʷ ʩʣʫʯʘʡʥʘʷ ʥʘʛʨʫʟʢʘ 

ʉʣʫʯʘʡʥʘʷ ʥʘʛʨʫʟʢʘ ʩʦʩʪʦʠʪ ʠʟ ʩʪʘʜʠʡ, ʩʣʝʜʫʶʱʠʭ ʦʜʥʘ ʟʘ ʜʨʫʛʦʡ. ʈʘʩʩʤʦʪʨʠʤ 

ʩʦʟʜʘʥʠʝ ʦʜʥʦʡ ʠʟ ʩʪʘʜʠʡ ʩʣʫʯʘʡʥʦʡ ʥʘʛʨʫʟʢʠ.  

ʇʪʠʯʢʘ ʚ ʦʧʮʠʠ ɺʢʣʶʯʠʪʴ ʜʣʷ ʨʘʩʯʝʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʘʝʪ ʟʘʜʘʥʥʫʶ ʨʘʥʝʝ 

ʩʣʫʯʘʡʥʫʶ ʫʩʪʘʣʦʩʪʥʫʶ ʥʘʛʨʫʟʢʫ ʚ ʨʘʩʯʝʪ. ɺʦʟʤʦʞʝʥ, ʢʦʛʜʘ ʥʘʛʨʫʟʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʜʘʥʘ, ʥʦ ʚ ʨʘʩʯʝʪ ʥʝ ʚʢʣʶʯʝʥʘ. 

ʂʥʦʧʢʘ ɼʦʙʘʚʠʪʴ ʩʪʘʜʠʶ ʧʦ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʦʪʢʨʳʚʘʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʘʩʪʨʦʡʢʘ ʩʪʘʜʠʠ ʫʩʪʘʣʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʟʘʛʨʫʞʝʥʠʡ. ɺ ʵʪʦʤ ʦʢʥʝ, 

ʧʨʠ ʟʘʜʘʥʥʳʭ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨʘʭ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʠ ʯʘʩʪʦʪʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ, ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ɺʳʯʠʩʣʠʪʴ ʧʦʣʫʯʠʪʴ ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʫʩʪʘʣʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ. 
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ʈʠʩʫʥʦʢ 4.6 ï ɼʠʘʣʦʛ ʅʘʩʪʨʦʡʢʘ ʩʪʘʜʠʠ ʫʩʪʘʣʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʵʪʦʛʦ ʛʨʘʬʠʢʘ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʇʦʢʘʟʘʪʴ ʚʳʟʳʚʘʝʤ ʦʪʢʨʳʪʠʝ 

ʦʢʥʘ ʧʦʢʘʟʘ ʛʨʘʬʠʢʦʚ, ʚ ʢʦʪʦʨʦʤ ʧʦʩʪʨʦʝʥʘ ʚʨʝʤʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʘʜʠʠ ʫʩʪʘʣʦʩʪʥʦʡ 

ʥʘʛʨʫʟʢʠ. 

 
ʈʠʩʫʥʦʢ 4.7 ï ɼʠʘʣʦʛ ɻʨʘʬʠʢʠ ʜʣʷ ʧʦʢʘʟʘ ʚʨʝʤʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʪʘʜʠʠ ʫʩʪʘʣʦʩʪʥʦʡ 

ʥʘʛʨʫʟʢʠ 

ʈʝʘʣʠʟʘʮʠʷ ʩʪʘʜʠʠ ʩʣʫʯʘʡʥʦʡ ʫʩʪʘʣʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʘ ʚ 

ʊʝʢʩʪʦʚʳʡ ʠʣʠ ʩ ʨʘʩʰʠʨʝʥʠʷʤʠ *.prn ʠʣʠ *.csv, ʘ ʪʘʢʞʝ ʚ ɼʚʦʠʯʥʳʡ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

*.pss, ʘ ʪʘʢʞʝ ʩʯʠʪʘʥ ʠʟ ʬʘʡʣʦʚ ʵʪʠʭ ʬʦʨʤʘʪʦʚ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ɼʦʙʘʚʠʪʴ ʩʪʘʜʠʶ, 

ʟʘʛʨʫʞʘʝʤʫʶ ʠʟ ʬʘʡʣʘ. 
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ɻʣʘʚʘ 5. ʉʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ 

ɻʨʫʧʧʘ ʩʚʦʡʩʪʚ ɸʥʠʟʦʪʨʦʧʥʳʡ ʤʘʪʝʨʠʘʣ 

ɸʥʠʟʦʪʨʦʧʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʜʣʷ ʧʣʘʩʪʠʥʯʘʪʳʭ ʠ ʪʚʝʨʜʦʪʝʣʴʥʳʭ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʋʯʝʪ ʘʥʠʟʦʪʨʦʧʠʠ ʤʘʪʝʨʠʘʣʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ 

ʨʘʩʯʝʪʦʚ. ʇʦʜʛʦʪʦʚʢʫ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʝʪʘ ʩ ʫʯʝʪʦʤ ʘʥʠʟʦʪʨʦʧʥʳʭ ʩʚʦʡʩʪʚ ʠʟʥʘʯʘʣʴʥʦ 

ʚʘʞʥʦ ʧʨʦʜʫʤʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʃʉʂ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʜʥʦʡ ʜʝʪʘʣʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʙʳʣʠ ʩʦʥʘʧʨʘʚʣʝʥʳ. 

 
ʈʠʩʫʥʦʢ 5.1 ï ɼʠʘʣʦʛ ʟʘʜʘʥʠʷ ʘʥʠʟʦʪʨʦʧʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 
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ʈʠʩʫʥʦʢ 5.2 ï ɼʠʘʣʦʛ ʟʘʜʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʨʪʦʪʨʦʧʥʦʛʦ ʠʣʠ ʘʥʠʟʦʪʨʦʧʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ 

ɼʣʷ ʦʨʪʦʪʨʦʧʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘʜʘʶʪʩʷ ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʇʫʘʩ-

ʩʦʥʘ ʠ ʤʦʜʫʣʠ ʩʜʚʠʛʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʃʉʂ ʂʕ. 

ɼʣʷ ʘʥʠʟʦʪʨʦʧʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘʜʘʝʪʩʷ ʤʘʪʨʠʮʘ ʫʧʨʫʛʦʩʪʠ ʚ ʃʉʂ ʂʕ. ɺ ʢʘʯʝʩʪʚʝ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʤʘʪʨʠʮʘ ʛʠʙʢʦʩʪʠ. 

ɻʨʫʧʧʘ ʩʚʦʡʩʪʚ ʌʠʟʠʯʝʩʢʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʬʠʟʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʫʧʧʘ 

ʩʚʦʡʩʪʚ ʌʠʟʠʯʝʩʢʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ (ʪʝʦʨʠʷ ʪʝʯʝʥʠʷ ʠʟʦ.), ʚ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ Sigma ï Eps (ʅʘʧʨʷʞʝʥʠʝ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʜʝʬʦʨʤʘʮʠʷ) ʚ ʦʙʣʘʩʪʠ ʚʳʰʝ ʫʧʨʫʛʦʡ ʟʦʥʳ. ɼʣʷ ʟʘʜʘʥʠʷ ʛʨʘʬʠʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20 Áʉ 

ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʈʝʜʘʢʪʠʨʦʚʘʪʴ. 
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ʈʠʩʫʥʦʢ 5.3 ï ɼʠʘʣʦʛ ʌʠʟʠʯʝʩʢʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ 

ɼʦʙʘʚʠʪʴ ï ʢʥʦʧʢʘ ʜʦʙʘʚʣʷʝʪ ʟʘʜʘʥʠʝ ʝʱʝ ʦʜʥʦʡ ʩʪʨʦʢʠ ʛʨʘʬʠʢʘ ʧʨʠ ʜʨʫʛʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʩʚʦʡ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ 

Sigma ï Eps (ʅʘʧʨʷʞʝʥʠʝ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ) ʚ ʦʙʣʘʩʪʠ ʚʳʰʝ ʫʧʨʫʛʦʡ ʟʦʥʳ 

ʜʣʷ ʜʨʫʛʦʡ ʪʝʤʧʝʨʘʪʫʨʳ.  

ɿʘʤʝʯʘʥʠʝ. ʋʯʝʪ ʧʣʘʩʪʠʯʥʦʩʪʠ ʚʦʟʤʦʞʝʥ ʜʣʷ ʧʣʘʩʪʠʥʯʘʪʳʭ ʠ ʪʚʝʨʜʦʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʝʪʘ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʛʨʫʥʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ 

ɼʨʫʢʝʨʘ-ʇʨʘʛʝʨʘ, ʚ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʩʮʝʧʣʝʥʠʝ. 

 
ʈʠʩʫʥʦʢ 5.4 ï ɼʠʘʣʦʛ ʄʘʪʝʨʠʘʣ ʧʨʠ ʟʘʜʘʥʠʷ ʩʚʦʡʩʪʚ ʤʦʜʝʣʠ ɼʨʫʢʝʨʘ-ʇʨʘʛʝʨʘ 

ɻʨʫʧʧʘ ʩʚʦʡʩʪʚ SMA 

ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʩʚʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʵʬʬʝʢʪʦʤ 

ʧʘʤʷʪʠ ʬʦʨʤʳ. 

ɺ ʜʠʘʣʦʛʝ ʉʚʦʡʩʪʚʘ SMA ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ: ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʨʪʝʥʩʠʪʘ ʠ ʘʫʩʪʝʥʠʪʘ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʨʪʝʥʩʠʪʥʳʭ 

ʧʝʨʝʭʦʜʦʚ, ʛʨʘʥʠʮʳ ʟʦʥ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ. 
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ʈʠʩʫʥʦʢ 5.5 ï ɼʠʘʣʦʛ ʉʚʦʡʩʪʚʘ SMA 

ʂʥʦʧʢʘ ʂʦʵʬ. ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʘ ʚʳʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ 

ʟʘʜʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʘ. 

 
ʈʠʩʫʥʦʢ 5.6 ï ɼʠʘʣʦʛ ʂʦʵʬʬʠʮʠʝʥʪʳ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ɻʨʫʧʧʳ ʥʝʣʠʥʝʡʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ 

ʇʦʜʨʦʙʥʝʝ ʛʨʫʧʧʳ ʩʚʦʡʩʪʚ ʀʜʝʘʣʴʥʳʡ ʫʧʨʫʛʦʧʣʘʩʪʠʯʥʳʡ, ʀʟʦʪʨʦʧʥʦʝ 

ʙʠʣʠʥʝʡʥʦʡ ʫʧʨʦʯʥʝʥʠʝ, ʀʟʦʪʨʦʧʥʦʝ ʤʫʣʴʪʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʷ, ʀʟʦʪʨʦʧʥʦʝ 

ʥʝʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝ ʦʧʠʩʘʥʳ ʚ ʛʣʘʚʝ 8. 



128 

ɻʨʫʧʧʘ ʩʚʦʡʩʪʚ ʊʝʨʤʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʢʦʥʩʪʨʫʢʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʤʘʪʝʨʠʘʣʳ ʩ ʛʨʫʧʧʦʡ ʩʚʦʡʩʪʚ ʊʝʨʤʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. 

ɺ ʜʠʘʣʦʛʝ ʟʘʜʘʥʠʷ ʩʚʦʡʩʪʚ ʪʝʨʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʟʘʜʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʚ ʚʠʜʝ ʧʦʩʪʦʷʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʛʨʘʬʠʢʘ, ʪʘʙʣʠʮʳ 

ʠʣʠ ʬʫʥʢʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʚʳʙʦʨʝ ʦʧʮʠʠ ɸʥʠʟʦʪʨʦʧʥʳʡ ʤʘʪʝʨʠʘʣ 

ʚ ʜʠʘʣʦʛʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʩʝʡ X, 

Y ʠ Z ɻʉʂ. 

 
ʈʠʩʫʥʦʢ 5.7 ï ɼʠʘʣʦʛ ʇʘʨʘʤʝʪʨʳ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʟʘʜʘʥʠʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ɻʨʫʧʧʘ ʩʚʦʡʩʪʚ ʊʝʯʝʥʠʝ 

ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʩʚʦʡʩʪʚ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʘʥʘʣʠʟʝ 

ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ. 

 
ʈʠʩʫʥʦʢ 5.8 ï ɼʠʘʣʦʛ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʟʘʜʘʥʠʠ ʩʚʦʡʩʪʚ 

ʊʝʯʝʥʠʷ 

ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʤʦʜʫʣʶ FGA ʘʥʘʣʠʟʘ. 
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ɻʨʫʧʧʳ ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʘʣʠʟʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʚʩʝʤ 

ʵʣʝʤʝʥʪʘʤ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʤʘʪʝʨʠʘʣʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʨʫʧʧʘʤʠ 

ʩʚʦʡʩʪʚ: ʫʜʝʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. 

 
ʈʠʩʫʥʦʢ 5.9 ï ɼʠʘʣʦʛ ʋʜʝʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ 

 

 
ʈʠʩʫʥʦʢ 5.10 ï ɼʠʘʣʦʛ ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

 

 
ʈʠʩʫʥʦʢ 5.11 ï ɼʠʘʣʦʛ ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

 

ɻʨʫʧʧʘ ʩʚʦʡʩʪʚ ʉʣʦʠʩʪʳʡ ʢʦʤʧʦʟʠʪ 

ʕʪʘ ʛʨʫʧʧʘ ʩʚʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʩʣʦʠʩʪʳʡ ʢʦʤʧʦʟʠʪ (ʣʘʤʠʥʘʪ), ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʩʪʠʥʫ ʩ ʪʦʣʱʠʥʦʡ, ʤʘʣʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʤʝʨʘʤʠ ʧʦ ʜʚʫʤ 

ʜʨʫʛʠʤ ʠʟʤʝʨʝʥʠʷʤ. ʇʣʦʩʢʦʩʪʴ ʣʘʤʠʥʘʪʘ ʟʘʜʘʸʪʩʷ ʦʙʳʯʥʦ ʢʘʢ Oxy, ʦʩʴ ʆz 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʦ ʪʦʣʱʠʥʝ ʣʘʤʠʥʘʪ ʥʘʙʠʨʘʝʪʩʷ, ʯʘʱʝ ʚʩʝʛʦ, ʪʦʥʢʠʤʠ 

ʩʣʦʷʤʠ ʦʨʪʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʫʣʦʞʝʥ ʚ ʧʣʦʩʢʦʩʪʠ ʧʦʜ 

ʦʧʨʝʜʝʣʸʥʥʳʤ ʫʛʣʦʤ. 
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ʈʠʩʫʥʦʢ 5.12 ï ʃʦʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʣʘʤʠʥʘʪʘ 

 
ʈʠʩʫʥʦʢ 5.13 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʣʦʝʚ ʣʘʤʠʥʘʪʘ ʚ ʧʣʘʩʪʠʥʝ 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʤʦʞʥʦ ʥʘʙʨʘʪʴ ʢʦʤʧʦʟʠʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʦʷ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʤʘʪʝʨʠʘʣ, ʪʦʣʱʠʥʘ ʩʣʦʷ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʫʢʣʘʜʢʠ ʚʦʣʦʢʥʘ. 
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ʈʠʩʫʥʦʢ 5.14 ï ʋʢʣʘʜʢʘ ʩʣʦʝʚ ʣʘʤʠʥʘʪʘ 

ɼʦʙʘʚʠʪʴ ï ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʩʣʦʠ ʚ ʥʘʙʦʨ ʢʦʤʧʦʟʠʪʘ. 

ʀʟʤʝʥʠʪʴ ï ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʩʚʦʡʩʪʚʘ ʩʣʦʷ ʚ ʥʘʙʦʨʝ. 

ʇʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʦ ʬʫʥʢʮʠʦʥʘʣʘ ʥʘʙʦʨʘ ʩʣʦʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʣʘʤʠʥʘʪʘ, ʚ ʧʨʘʚʦʡ 

ʯʘʩʪʠ ʜʠʘʣʦʛʘ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʦʧʮʠʠ ʥʘʙʦʨʘ. 

ʌʦʨʤʫʣʘ ʜʣʷ ʫʛʣʦʚ ʠ ʪʦʣʱʠʥ ʢʦʤʧʦʟʠʪʘ 

ɺʢʣʘʜʢʘ ʋʢʣʘʜʢʘ ʩʣʦʸʚ ʜʠʘʣʦʛʘ ʅʘʩʪʨʦʡʢʠ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ çʉʣʦʠʩʪʳʡ 

ʢʦʤʧʦʟʠʪè ʩʦʜʝʨʞʠʪ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʣʷ ʜʣʷ ʚʳʚʦʜʘ ʬʦʨʤʫʣʳ ʧʦ ʫʛʣʘʤ ʠ ʪʦʣʱʠʥʘʤ 

ʩʣʦʸʚ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʟʘʜʘʥʠʷ ʩʣʦʸʚ ʢʦʤʧʦʟʠʪʘ 

ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʘʢʪʫʘʣʴʥʦʡ ʬʦʨʤʫʣʘ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ. ʉʝʡʯʘʩ ʬʦʨʤʫʣʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʦʪʩʫʪʩʪʚʫʝʪ. 

ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʫʛʣʦʚ ʚʩʝʛʜʘ ʙʫʜʫʪ ʚ ʛʨʘʜʫʩʘʭ, ʘ ʪʦʣʱʠʥ ï ʤʠʣʣʠʤʝʪʨʘʭ. 

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʬʦʨʤʫʣʳ ʥʝʜʝʣʠʤʦʡ ʝʜʠʥʠʮʝʡ (ʪʝʨʤʦʤ) ʩʯʠʪʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʫʛʣʘ 

ʠʣʠ ʪʦʣʱʠʥʘ ʩʣʦʷ ʣʘʤʠʥʘʪʘ. ʌʦʨʤʫʣʘ ʦʙʨʘʤʣʷʝʪʩʷ ʢʚʘʜʨʘʪʥʳʤʠ ʩʢʦʙʢʘʤʠ, ʟʘ 

ʟʘʢʨʳʚʘʶʱʝʡʩʷ ʩʢʦʙʢʦʡ ʩʣʝʜʫʝʪ ʩʫʬʬʠʢʩ, ʠʣʠ ʫʢʘʟʘʪʝʣʴ ʩʠʤʤʝʪʨʠʠ. ʉʫʬʬʠʢʩʦʤ ʤʦʞʝʪ 

ʠʤʝʪʴ ʪʦʣʴʢʦ ʪʨʠ ʦʙʦʟʥʘʯʝʥʠʷ: S, A ʠ T.  

ʉʫʬʬʠʢʩ çTè ʦʟʥʘʯʘʝʪ ʢʦʥʩʪʘʪʘʮʠʶ ʪʦʛʦ, ʯʪʦ ʬʦʨʤʫʣʘ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʙʝʟ 

ʫʢʘʟʘʥʠʷ ʩʠʤʤʝʪʨʠʠ, ʜʘʞʝ ʝʩʣʠ ʦʥʘ ʧʨʠʩʫʪʩʪʚʫʝʪ. ʉʫʬʬʠʢʩ çAè (ʘʥʪʠʩʠʤʤʝʪʨʠʷ) 
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ʧʨʠʩʫʱ ʪʦʣʴʢʦ ʬʦʨʤʫʣʝ ʫʛʣʦʚ ʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʢʦʤʧʦʟʠʪʘ 

(ʠʣʠ ʤʝʞʩʣʦʡʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʯʠʩʣʦ ʩʣʦʸʚ ʯʸʪʥʦ) ʙʫʜʫʪ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ʩ ʦʙʨʘʪʥʳʤ 

ʟʥʘʢʦʤ. ɼʣʷ ʬʦʨʤʫʣʳ ʧʦ ʪʦʣʱʠʥʘʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʙʳʪʴ ʥʝ ʤʦʞʝʪ, ʘ ʧʦʪʦʤʫ 

ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʩʠʤʤʝʪʨʠʷ ʩ ʩʫʬʬʠʢʩʦʤ çSè. 

ʇʨʠʤʝʨ ʬʦʨʤʫʣ ʧʦ ʫʛʣʘʤ: ç[10;-20;25;10;30]Tè, ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʚʝʨʭʫ ʚʥʠʟ ʠʜʫʪ 

ʩʣʦʠ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʫʛʣʘʤʠ ʫʢʣʘʜʢʠ, ʚʩʝʛʦ 5 ʩʣʦʸʚ. ʌʦʨʤʫʣʘ ç[10;-30]Aè 

ʵʢʚʠʚʘʣʝʥʪʥʘ ç[10;-30;30;-10]Tè. ɽʩʣʠ ʚʳʷʚʣʝʥʘ ʩʠʤʤʝʪʨʠʷ, ʪʦ ʚʦʟʤʦʞʝʥ ʚʘʨʠʘʥʪ ʩ 

ʥʝʯʸʪʥʳʤ ʯʠʩʣʦʤ ʩʣʦʸʚ ʢʦʤʧʦʟʠʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʤʤʝʪʨʠʠ ʩʨʝʜʠʥʥʳʡ ʩʣʦʡ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʝʤ çAxè, ʥʘʧʨʠʤʝʨ, ç[25;-40;0Ax]è. 

ɽʩʣʠ ʚ ʬʦʨʤʫʣʝ ʚʳʷʚʣʝʥʳ ʧʦʜʨʷʜ ʠʜʫʱʠʝ ʧʦʚʪʦʨʝʥʠʷ, ʪʦ ʦʥʠ ʚʳʜʝʣʷʶʪʩʷ ʚ 

ʢʨʫʛʣʳʝ ʩʢʦʙʢʠ ʩ ʫʢʘʟʘʥʠʝʤ ʯʠʩʣʘ ʧʦʚʪʦʨʝʥʠʡ ʧʦʩʣʝ ʟʘʢʨʳʚʘʶʱʝʡʩʷ ʩʢʦʙʢʠ. ʇʨʠʤʝʨ: 

ç[25;(-30;70)2;17]Sè ʵʢʚʠʚʘʣʝʥʪʥʦ ç[25;-30;70;-30;70;17;17;70;-30;70;-30;25]Tè. 

ʇʦʚʪʦʨʝʥʠʷ ʪʘʢ ʞʝ ʤʦʛʫʪ ʙʳʪʴ ʚʣʦʞʝʥʥʳʤʠ, ʥʘʧʨʠʤʝʨ: ç[(20;(10;15)2)2]Sè ʵʢʚʠʚʘʣʝʥʪʥʦ 

ç[20;10;15;10;15;20;10;15;10;15;15;10;15;10;20;15;10;15;10;20]Tè. .ɽʩʣʠ ʚ ʧʦʚʪʦʨʝʥʠʠ 

ʚʩʝʛʦ ʦʜʠʥ ʪʝʨʤ, ʪʦ ʩʢʦʙʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʘ ʩʪʘʚʠʪʩʷ ʟʥʘʢ ʟʚʸʟʜʦʯʢʠ ʤʝʞʜʫ ʪʝʨʤʦʤ ʠ 

ʯʠʩʣʦʤ ʧʦʚʪʦʨʝʥʠʡ: ç[0*7]Tè ʵʢʚʠʚʘʣʝʥʪʥʦ ç[0*3;0Ax]Sè, ʘ ʪʘʢ ʞʝ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, 

ʵʢʚʠʚʘʣʝʥʪʥʦ ç[0*3;0Ax]Aè, ʧʦʩʢʦʣʴʢʫ ʚ ʩʣʫʯʘʝ ʥʫʣʝʚʦʛʦ ʫʛʣʘ ʫʢʣʘʜʢʠ ʟʥʘʢ ʫʛʣʘ ʥʝ 

ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ. ʉʣʫʯʘʷ ʩ ʥʫʣʝʚʦʡ ʪʦʣʱʠʥʦʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʱʠʥʘ 

ʦʛʨʘʥʠʯʝʥʘ ʩʥʠʟʫ ʚʝʣʠʯʠʥʦʡ ʧʦʨʷʜʢʘ 0,1 ʤʤ. 

ɿʘʧʠʩʴ ʬʦʨʤʫʣʳ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʬʬʠʢʩʘ ʩʠʤʤʝʪʨʠʠ ʤʦʞʝʪ ʙʳʪʴ ʜʘʞʝ 

ʢʦʨʦʯʝ: ç[(20;10)5;20]Tè ʵʢʚʠʚʘʣʝʥʪʥʦ ç[20;(10;20)2;10Ax]Sè. 

ʇʣʦʪʥʦʩʪʴ ʢʦʤʧʦʟʠʪʘ 

ɽʩʣʠ ʚ ʢʦʤʧʦʟʠʪʝ ʩʣʦʠ ʥʝ ʟʘʜʘʥʳ, ʪʦ ʠ ʧʣʦʪʥʦʩʪʴ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʟʥʘʯʝʥʠʝʤ 0. 

ʕʪʦ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʣʦʪʥʦʩʪʝʡ ʪʝʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʢʦʤʧʦʟʠʪ. 

ʀʪʦʛʦʚʘʷ ʧʣʦʪʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʧʣʦʪʥʦʩʪʝʡ ʩ ʤʥʦʞʠʪʝʣʷʤʠ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʚʢʣʘʜʘʤ ʚ ʠʪʦʛʦʚʫʶ ʪʦʣʱʠʥʫ ʤʘʪʝʨʠʘʣʦʚ. 

ʀʪʦʛʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʦʠʩʪʦʛʦ ʢʦʤʧʦʟʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. 
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ʈʠʩʫʥʦʢ 5.15 ï ʀʪʦʛʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʦʠʩʪʦʛʦ ʢʦʤʧʦʟʠʪʘ 

ɻʨʫʧʧʘ ʩʚʦʡʩʪʚ ɼʝʤʧʬʠʨʦʚʘʥʠʝ 

ʇʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ ʚ ʤʘʪʝʨʠʘʣʝ. 

ɻʨʫʧʧʘ ʩʚʦʡʩʪʚ ʋʩʪʘʣʦʩʪʴ 

ɿʘʜʘʥʠʷ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ çʋʩʪʘʣʦʩʪʴè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʢʨʠʚʫʶ ʫʩʪʘʣʦʩʪʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʛʨʘʬʠʢʦʤ. ɼʣʷ ʵʪʦʛʦ ʚ ʜʠʘʣʦʛʝ çɺʳʙʦʨ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ, ʩʨʝʜʠ 

ʜʦʩʪʫʧʥʳʭ ʩʚʦʡʩʪʚ (ʧʨʘʚʘʷ ʧʘʥʝʣʴ) ʚʳʙʠʨʘʝʪʩʷ ʩʚʦʡʩʪʚʦ çʋʩʪʘʣʦʩʪʴè ʠ ʥʘʞʠʤʘʝʪʩʷ 

ʢʥʦʧʢʘ ç<<è, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ çʋʩʪʘʣʦʩʪʴè. 

ɺ ʜʘʥʥʦʤ ʦʢʥʝ ʧʝʨʚʘʷ ʚʢʣʘʜʢʘ çʈʝʜʘʢʪʦʨ ʬʫʥʢʮʠʡè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʢʨʠʚʫʶ 

ɺʸʣʝʨʘ ʚ ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ (ʣʦʛʘʨʠʬʤ ʧʦ ʯʠʩʣʫ ʮʠʢʣʦʚ). ɼʣʷ ʵʪʦʛʦ ʝʩʪʴ 

ʧʫʪʠ, ʧʝʨʚʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʜʘʥʠʝ ʛʨʘʬʠʢʘ ʩ ʧʦʤʦʱʴʶ ʃʂʄ, ʚʪʦʨʦʡ ï 

ʟʘʛʨʫʟʢʘ ʠʟ ʬʘʡʣʘ. ʇʨʠ ʨʫʯʥʦʤ ʟʘʜʘʥʠʠ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʤʳʰʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʘʤʠ ʪʠʧʘ çʃʠʥʠʷè ʠ ʠʟʙʝʛʘʪʴ ʵʣʝʤʝʥʪʦʚ ʪʠʧʘ çʉʧʣʘʡʥè. 

ʇʦʩʣʝ ʟʘʢʨʳʪʠʷ ʦʢʥʘ ʢʥʦʧʢʦʡ çOKè ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʠʜʘ ʢʨʠʚʦʡ, ʠ ʝʩʣʠ 

ʛʨʘʬʠʢ ʠʤʝʝʪ ʥʝ ʤʦʥʦʪʦʥʥʦ ʫʙʳʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʚʳʜʘʸʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. ɼʣʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʛʨʘʬʠʢʘ ʧʨʦʱʝ ʚʩʝʛʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ʪʘʙʣʠʮʳ ʧʘʥʝʣʠ ʨʝʜʘʢʪʦʨʘ ʬʫʥʢʮʠʡ ʜʣʷ ʚʳʟʦʚʘ ʦʢʥʘ çʌʫʥʢʮʠʷè. ʇʨʠ ʢʦʨʨʝʢʪʥʦʤ 
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ʟʘʜʘʥʠʠ ʛʨʘʬʠʢʘ ʩʚʦʡʩʪʚʦ çʋʩʪʘʣʦʩʪʴè ʧʦʷʚʣʷʝʪʩʷ ʩʨʝʜʠ ʪʝʢʫʱʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ 

(ʣʝʚʘʷ ʧʘʥʝʣʴ). 

ʂʨʘʡʥʷʷ ʧʨʘʚʘʷ ʪʦʯʢʘ ʛʨʘʬʠʢʘ ʢʨʠʚʦʡ ɺʸʣʝʨʘ, ʠʣʠ ʥʠʞʥʷʷ ʪʦʯʢʘ ʚ ʪʘʙʣʠʮʝ ʟʘʜʘʸʪ 

ʩʨʘʟʫ ʜʚʘ ʧʘʨʘʤʝʪʨʘ: ʵʪʦ ʙʘʟʦʚʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ὔ  ʠ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ „ . ʈʠʩʦʚʘʥʠʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʢʨʠʚʦʡ ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʜʣʷ ʟʘʜʘʥʠʷ ʙʦʣʴʰʝʛʦ ʙʘʟʦʚʦʛʦ 

ʯʠʩʣʘ ʮʠʢʣʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʟʘʧʘʩʘ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʜʣʷ ʤʘʪʝʨʠʘʣʘ ʢʨʠʚʘʷ ɺʸʣʝʨʘ ʟʘʜʘʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʦʡʩʪʚʦʤ çʋʩʪʘʣʦʩʪʴè, ʪʦ ʧʘʨʘʤʝʪʨʳ ὔ  ʠ „  ʙʝʨʫʪʩʷ ʠʟ ʛʨʘʬʠʢʘ ʫʩʪʘʣʦʩʪʠ. ɼʣʷ 

ʤʘʪʝʨʠʘʣʦʚ, ʫ ʢʦʪʦʨʳʭ ʥʝ ʟʘʜʘʥʦ ʩʚʦʡʩʪʚʦ çʋʩʪʘʣʦʩʪʴè, ʧʘʨʘʤʝʪʨʳ ὔ  ʠ „  ʙʝʨʫʪʩʷ ʠʟ 

ʜʠʘʣʦʛʦʚ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ. 

ɻʨʫʧʧʘ ʩʚʦʡʩʪʚ ʜʣʷ ʃʠʥʝʡʥʦ-ʫʧʨʫʛʦʡ ʤʝʭʘʥʠʢʠ ʨʘʟʨʫʰʝʥʠʡ 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʃʋʄʈ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʥʘʣʠʯʠʠ ʩʧʝʮʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 

ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʨʦʩʪʫ ʪʨʝʱʠʥʳ. 

ʅʝʢʦʪʦʨʳʝ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ ʠʤʝʶʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʃʋʄʈ. ɹʘʟʘ 

ʜʘʥʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʃʋʄʈ ʩʦʜʝʨʞʠʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʦʚ ʥʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ. ɺ ʩʣʫʯʘʝ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʂʀʅ 1-ʛʦ ʪʠʧʘ; 

ɺ ʩʣʫʯʘʝ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ ʪʚʝʨʜʦʩʪʴ ʧʦ ɺʠʢʢʝʨʩʫ; 

¶ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʂʀʅ; 

¶ ʢʦʥʩʪʘʥʪʘ n ʇʘʨʠʩʘ; 

¶ ʢʦʥʩʪʘʥʪʘ C ʇʘʨʠʩʘ. 
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ʈʠʩʫʥʦʢ 5.16 ï ɼʠʘʣʦʛ ʄʘʪʝʨʠʘʣ ʜʣʷ ʟʘʜʘʥʠʷ ʩʚʦʡʩʪʚ ʃʋʄʈ 

1) ɹʣʦʢ ʇʘʨʘʤʝʪʨʳ ʤʘʪʝʨʠʘʣʘ 

ɿʘʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʡ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʨʘʩʯʝʪʘ. 

2) ɹʣʦʢ ʇʘʨʘʤʝʪʨʳ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʫʩʪʘʣʦʩʪʠ 

ɿʘʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʡ ʫʩʪʘʣʦʩʪʥʦʛʦ 

ʨʘʩʯʝʪʘ. ɼʣʷ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʜʘʥʥʳʝ ʠʟ ʙʣʦʢʘ 

"ʇʘʨʘʤʝʪʨʳ ʤʘʪʝʨʠʘʣʘ" 

3) ʂʥʦʧʢʘ ɹɼ... 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʙʘʟʳ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʨʠʩʫʥʦʢ 5.17). 

ɹʘʟʘ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʃʋʄʈ, ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʦʚ. 

 
ʈʠʩʫʥʦʢ 5.17 ï ɼʠʘʣʦʛ ʄʘʪʝʨʠʘʣ ʜʣʷ ʟʘʜʘʥʠʷ ʩʚʦʡʩʪʚ ʃʋʄʈ 
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ɻʣʘʚʘ 6. ɻʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʉ ʚʝʨʩʠʠ v17 ʧʘʢʝʪʘ APM WinMachine ʥʘʯʘʣ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʤʦʜʫʣʴ 

çɻʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟè, ʩʦʢʨʘʱʸʥʥʦ ɻɸ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʤʦʜʫʣʷ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʯʠʩʣʷʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʦʪʢʣʠʢ ʤʦʜʝʣʠ ʥʘ ʛʘʨʤʦʥʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ. ɼʦ ʵʪʦʡ ʚʝʨʩʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʨʘʩʯʸʪ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʤʧʣʠʪʫʜ ʧʝʨʝʤʝʱʝʥʠʡ (ʦʪʢʣʠʢʘ) 

ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʢʦʣʝʙʘʥʠʷʭ ʦʪ 

ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ (ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ) ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠ ʩʣʘʙʦʤ ʜʝʤʧʬʠʨʦʚʘʥʠʠ ʚ 

ʵʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʠʠ ʯʠʩʣʦ ʧʝʨʠʦʜʦʚ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʜʦ ʚʨʝʤʝʥʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʳʤ, ʯʪʦ ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʨʘʩʯʸʪʘ. ʕʪʦʪ ʬʘʢʪ ʠ ʙʳʣ ʨʝʰʘʶʱʠʤ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ɻɸ. 

ʆʩʥʦʚʥʳʝ ʰʘʛʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ 

ɺ ʛʘʨʤʦʥʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʚʦʟʤʦʞʥʦ ʟʘʜʘʥʠʝ ʫʩʢʦʨʝʥʠʷ ʚ ʫʟʣʝ, ʠʛʥʦʨʠʨʫʝʤʦʝ ʚ 

ʜʨʫʛʠʭ ʚʠʜʘʭ ʘʥʘʣʠʟʘ, ʢʨʦʤʝ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʊʘʢʦʡ ʚʠʜ ʥʘʛʨʫʟʢʠ ʚ ʧʨʦʛʨʘʤʤʝ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ, ʩʦʚʤʝʩʪʥʦ ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʚ ʫʟʣʝ. ɼʦ ʵʪʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʫʟʣʝ ʠʤʝʣʦ ʥʘʟʚʘʥʠʝ çʉʤʝʱʝʥʠʝ ʚ ʦʧʦʨʝè ʠ ʫʯʠʪʳʚʘʣʦʩʴ ʚ ʩʪʘʪʠʢʝ ʢʘʢ 

ʩʤʝʱʝʥʠʝ, ʘ ʧʨʠ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʢʘʢ ʫʩʢʦʨʝʥʠʝ. ʉʝʡʯʘʩ ʵʪʠ ʧʦʥʷʪʠʷ 

ʨʘʟʜʝʣʝʥʳ. 

ʇʨʠ ɻɸ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʩʠʣʦʚʳʝ ʬʘʢʪʦʨʳ, ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʤʦʜʝʣʠ, 

ʧʦʜʯʠʥʝʥʳ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ (ʜʘʞʝ ʝʩʣʠ ʟʘʜʘʥ, ʪʦ ʠ ʚʝʩ!), ʥʦ ʤʦʛʫʪ ʠʤʝʪʴ 

ʨʘʟʣʠʯʥʫʶ ʥʘʯʘʣʴʥʫʶ ʬʘʟʫ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ ʛʘʨʤʦʥʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝʠʟʤʝʥʷʝʤʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʵʪʦ 

ʚʦʟʜʝʡʩʪʚʠʝ ʦʙʦʟʥʘʯʠʪʴ ʚ ʦʪʜʝʣʴʥʦʤ ʟʘʛʨʫʞʝʥʠʠ, ʠ ʧʨʠ ʨʘʩʯʸʪʝ ʥʘʟʥʘʯʠʪʴ ʚ ʩʧʠʩʢʝ 

çʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʛʨʫʞʝʥʠʝè, ʯʪʦ ʙʫʜʝʪ ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʚ ʩʣʝʜʫʶʱʝʡ ʚʝʨʩʠʠ. 

ɿʘʜʘʥʠʝ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ, ʠʣʠ ʯʝʨʝʟ 

ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ, ʠʣʠ ʚ ʥʘʩʪʨʦʡʢʘʭ ʨʘʩʯʸʪʘ ɻɸ. 

ɿʘʜʘʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ʇʨʝʞʜʝ ʯʝʤ ʟʘʜʘʚʘʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʚ ʟʘʜʘʥʥʳʭ ʫʟʣʘʭ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʵʪʠʭ ʫʟʣʦʚ ʟʘʜʘʪʴ ʟʘʢʨʝʧʣʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʊʘʢ, 

ʥʘ ʨʠʩʫʥʢʝ 6.1 ʧʦʢʘʟʘʥʦ ʟʘʢʨʝʧʣʝʥʠʝ ʜʣʷ ʫʟʣʘ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ X ʠ Y 

(ʃʉʂ ʫʟʣʘ ʥʝ ʙʳʣʦ ʥʘʟʥʘʯʝʥʦ). 
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ʈʠʩʫʥʦʢ 6.1 ï ɿʘʜʘʥʠʝ ʟʘʢʨʝʧʣʝʥʠʷ ʚ ʫʟʣʘʭ ʧʝʨʝʜ ʟʘʜʘʥʠʝʤ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, 

ʚʳʙʨʘʥʥʳʡ ʫʟʝʣ ʦʙʦʟʥʘʯʝʥ ʙʦʣʴʰʠʤ ʩʠʥʠʤ ʰʘʨʠʢʦʤ, ʢʨʘʩʥʘʷ ʠ ʟʝʣʸʥʘʷ ʩʪʨʝʣʢʠ ʚ ʫʟʝʣ 

ʧʦʢʘʟʳʚʘʶʪ ʫʞʝ ʟʘʜʘʥʥʦʝ ʟʘʢʨʝʧʣʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ X ʠ Y 

ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʟʘʢʨʝʧʣʝʥʠʷ ʜʣʷ ʟʘʜʘʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ çʅʘʛʨʫʟʢʠ >> ʂʠʥʝʤʘʪʠʢʘ ʚ ʫʟʣʝè, ʧʦʩʣʝ ʯʝʛʦ ʫʢʘʟʘʪʝʣʝʤ 

ʤʳʰʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʜʘ ʚʳʙʨʘʪʴ ʚ ʤʦʜʝʣʠ ʟʘʜʘʥʥʳʝ ʫʟʣʳ (ʧʨʠ ʵʪʦʤ ʥʝʚʦʟʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʫʟʝʣ, ʚ ʢʦʪʦʨʦʤ ʥʝʪ ʟʘʢʨʝʧʣʝʥʠʷ ʥʠ ʦʜʥʦʛʦ ʪʠʧʘ!). ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ 

çʇʨʠʤʝʥʠʪʴè ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʟʘʢʨʝʧʣʝʥʠʝ ʧʦ ʧʝʨʝʤʝʱʝʥʠʷʤ ʠʣʠ ʧʦ 

ʧʦʚʦʨʦʪʫ, ʙʫʜʫʪ ʟʘʜʘʥʳ ʟʥʘʯʝʥʠʷ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʝʡ ʜʠʘʣʦʛʘ ʧʝʨʝʤʝʱʝʥʠʷ ʠʣʠ 

ʫʩʢʦʨʝʥʠʷ, ʝʩʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ ʥʝʥʫʣʝʚʳʝ, ʩʤ. ʨʠʩʫʥʦʢ 6.2. 

 
ʈʠʩʫʥʦʢ 6.2 ï ɿʘʜʘʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʚʳʙʨʘʥʥʳʡ ʫʟʝʣ ʦʙʦʟʥʘʯʝʥ ʤʘʣʝʥʴʢʠʤ 

ʢʨʘʩʥʳʤ ʰʘʨʠʢʦʤ, ʠʪʦʛʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʦʢʘʟʘʥʦ ʟʝʣʸʥʦʡ 

ʩʪʨʝʣʢʦʡ, ʚʳʭʦʜʷʱʝʡ ʠʟ ʫʟʣʘ 

ʏʪʦʙʳ ʚʠʜʝʪʴ ʠʪʦʛʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 6.2, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʘʛʨʫʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʢʣʶʯʝʥʦ ʠʟ ʜʠʘʣʦʛʘ çɿʘʛʨʫʞʝʥʠʷè, ʠʣʠ ʠʟ 

ʧʘʥʝʣʠ çʊʝʢʫʱʠʝ ʧʘʨʘʤʝʪʨʳè (ñʣʘʤʧʦʯʢʘò ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ).  
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʘʟʥʘʯʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ʧʨʷʤʦ ʥʘ ʫʟʣʘʭ ʤʦʜʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʘʥʝʣʠ çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ ʚʠʜʘè 

ʚʢʣʶʯʠʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʂʠʥʝʤʘʪʠʢʘ ʚ ʫʟʣʝè. 

 
 

ʘ) 
ʙ) 

ʈʠʩʫʥʦʢ 6.3 ï ʘ) ʇʘʥʝʣʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʣʴʪʨʦʚ ʚʠʜʘ; 

ʙ) ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʧʦʢʘʟʘ ʟʥʘʯʝʥʠʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʚ ʫʟʣʘʭ ʤʦʜʝʣʠ 

ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ ʫʟʣʝ ʥʘ 

ʪʝʢʫʱʝʤ ʚʠʜʝ ʦʪʦʙʨʘʟʷʪʩʷ ʥʘʟʥʘʯʝʥʥʳʝ ʚʝʣʠʯʠʥʳ, ʩʤ. ʨʠʩʫʥʦʢ 6.4. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ 

ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ ʠ ʫʛʣʦʚʳʝ ʫʩʢʦʨʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʝʩʣʠ ʦʥʠ ʟʘʜʘʥʳ. 

ʆʯʝʨʸʜʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʠʤʝʝʪ ʰʘʙʣʦʥ (X; Y; Z). 

 

ʈʠʩʫʥʦʢ 6.4 ï ʆʪʦʙʨʘʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʚ ʫʟʣʘʭ  

ʥʘ ʪʝʢʫʱʝʤ ʚʠʜʝ 

ʇʨʠ ʟʘʜʘʥʠʠ ʦʜʥʦʛʦ ʪʠʧʘ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʜʨʫʛʦʡ ʪʠʧ ʥʘʛʨʫʟʢʠ ʙʫʜʝʪ 

ʫʜʘʣʸʥ. ʅʝʜʦʧʫʩʪʠʤʳʤ ʩʯʠʪʘʝʪʩʷ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʚ ʟʘʛʨʫʞʝʥʠʷʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʳ ʜʣʷ ʫʟʣʘ ʠ ʧʝʨʝʤʝʱʝʥʠʝ, ʠ ʫʩʢʦʨʝʥʠʝ ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ɿʘʜʘʥʠʝ ʬʘʟʦʚʦʛʦ ʫʛʣʘ 

ʌʘʟʦʚʳʡ ʫʛʦʣ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʥʘʛʨʫʟʢʠ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ 

ʜʣʷ ʟʘʛʨʫʞʝʥʠʷ. ɼʣʷ ʟʘʜʘʥʠʷ ʚʝʣʠʯʠʥʳ ʬʘʟʳ ʟʘʛʨʫʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʜʠʘʣʦʛʝ (ʦʩʥʦʚʥʦʝ ʤʝʥʶ çʅʘʛʨʫʟʢʠ >> ɿʘʛʨʫʞʝʥʠʷè), ʩʤ. ʨʠʩʫʥʦʢ 6.5, 

ʢʣʠʢʥʫʪʴ ʤʳʰʴʶ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʞʝʣʘʝʤʦʛʦ ʟʘʛʨʫʞʝʥʠʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʙʫʜʝʪ ʚʳʟʚʘʥ 

ʜʠʘʣʦʛ çɿʘʜʘʪʴè ʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʥʘʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʝʣʠʯʠʥʳ. ɽʩʣʠ 

ʚ ʪʘʙʣʠʮʝ ʥʝ ʦʪʦʙʨʘʟʠʣʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʪʦʣʙʝʮ, ʪʦ ʫʢʘʟʘʪʝʣʝʤ ʤʳʰʢʠ ʩʜʚʠʥʴʪʝ 

ʚʧʨʘʚʦ ʣʝʚʫʶ ʛʨʘʥʠʮʫ ʰʘʧʢʠ ʩʪʦʣʙʮʘ çɺʢʣ/ɺʳʢʣè. 
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ʘ) 
ʙ) 

ʈʠʩʫʥʦʢ 6.5 ï ɿʘʜʘʥʠʝ ʬʘʟʦʚʦʛʦ ʫʛʣʘ ʟʘʛʨʫʞʝʥʠʷ,  

ʘ) ʦʙʱʠʡ ʜʠʘʣʦʛ ʩ ʪʘʙʣʠʮʝʡ ʧʦ ʟʘʛʨʫʞʝʥʠʷʤ; 

ʙ) ʜʠʘʣʦʛ ʟʘʜʘʥʠʷ ʚʝʣʠʯʠʥʳ ʬʘʟʳ ʟʘʛʨʫʞʝʥʠʷ 

ɿʘʜʘʥʠʝ ʜʝʤʧʬʠʨʦʚʘʥʠʷ 

ɼʝʤʧʬʠʨʦʚʘʥʠʝ ʚ ʤʦʜʝʣʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ. ʆʩʥʦʚʥʦʡ 

ʠʟ ʥʠʭ ï ʟʘʜʘʥʠʝ ʚ ʤʘʪʝʨʠʘʣʝ ʩʚʦʡʩʪʚʘ çɼʝʤʧʬʠʨʦʚʘʥʠʝè, ʩʤ. ʨʠʩʫʥʦʢ 6.6. ɼʘʞʝ ʝʩʣʠ ʚ 

ʤʘʪʝʨʠʘʣʘʭ ʦʪʩʫʪʩʪʚʫʝʪ ʩʚʦʡʩʪʚʦ ʜʝʤʧʬʠʨʦʚʘʥʠʷ, ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʚ 

ʥʘʩʪʨʦʡʢʘʭ ʨʘʩʯʸʪʘ, ʩʤ. ʧʘʨʘʛʨʘʬ çʅʘʩʪʨʦʡʢʠ ʨʘʩʯʸʪʘ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘè. 

 
ʈʠʩʫʥʦʢ 6.6 ï ɿʘʜʘʥʠʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʠʟʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʠʘʣʘ  

ʚ ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʘʣʘ 

ʅʘʩʪʨʦʡʢʠ ʨʘʩʯʸʪʘ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʘʥʝʣʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘ ʚʳʙʝʨʠʪʝ ʠʟ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ ʧʫʥʢʪ 

çʈʘʩʯʸʪʳ >> ʇʘʥʝʣʴ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘè, ʧʦʩʣʝ ʯʝʛʦ ʚʳʙʨʘʪʴ ʚ ʜʝʨʝʚʝ ʥʘʩʪʨʦʝʢ 

ʧʨʦʛʨʘʤʤʳ ʵʣʝʤʝʥʪ çɻʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟè, ʩʤ. ʨʠʩʫʥʢʠ 6.7 ï 6.9. 

 
 

ʘ) 
ʙ) 

ʈʠʩʫʥʦʢ 6.7 ï ʘ) ʆʙʱʠʡ ʚʠʜ ʧʘʥʝʣʠ ʥʘʩʪʨʦʝʢ ʧʨʦʛʨʘʤʤʳ; 

ʙ) ʥʘʩʪʨʦʡʢʠ ʨʘʩʯʸʪʥʦʛʦ ʷʜʨʘ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ɺ ʥʘʩʪʨʦʡʢʘʭ ʨʘʩʯʸʪʥʦʛʦ ʷʜʨʘ ʜʣʷ ɻɸ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʘʟʥʘʯʝʥ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ 

ʉʃɸʋ ʢʘʢ Sparse. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʨʝʟʫʣʴʪʘʪ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʛʘʨʘʥʪʠʨʦʚʘʥ. 
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ʇʨʠ ʨʘʩʯʸʪʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʝ 

ʚ ʧʫʥʢʪʝ çʆʙʲʸʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠè, ʠʥʘʯʝ ʚʦʟʤʦʞʝʥ ʚʘʨʠʘʥʪ ʥʝʰʪʘʪʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ 

ʨʘʩʯʸʪʘ. 

ʅʘ ʨʠʩʫʥʢʝ 6.8 ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʩʪʨʦʡʢʠ. 

 
ʈʠʩʫʥʦʢ 6.8 ï ʆʩʥʦʚʥʳʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

çɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʠʜʘ ὓ ẗὼ ὅẗὼ ὑ ẗὼ Ὂύ  

ʦʪʦʙʨʘʞʘʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟ ʜʦʩʪʫʧʥʳʭ ï ʧʦʣʥʳʡ, ʠʣʠ ñɸʣʛʦʨʠʪʤ FULLò, ʧʨʠ ʵʪʦʤ , ʛʜʝ 

ɤ ï ʢʨʫʛʦʚʘʷ ʯʘʩʪʦʪʘ. 

çʅʘʯʘʣʴʥʦʝ ʠ ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘè ʟʘʜʘʸʪʩʷ ʚ ɻʝʨʮʘʭ, 

ʜʠʘʧʘʟʦʥ ʦʪ 1e-6 ɻʮ ʜʦ 20 ʢɻʮ. 

çʆʙʱʝʝ ʢʦʣ-ʚʦ ʯʘʩʪʦʪ ʥʘ ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝè ʚʢʣʶʯʘʝʪ ʟʘʜʘʥʥʳʝ ʥʘʯʘʣʴʥʦʝ ʠ 

ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʷ, ʯʠʩʣʦ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ 10000. 

çʄʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʨʘʟʜʝʣʝʥʠʡ ʧʦʜʜʠʘʧʘʟʦʥʦʚè. ʆʙʱʠʡ ʨʘʩʯʸʪʥʳʡ ʜʠʘʧʘʟʦʥ 

ʜʝʣʠʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʥʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʦʜʜʠʘʧʘʟʦʥʳ. ʄʝʞʜʫ 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʛʨʘʥʠʮʘ ʧʦʜʜʠʘʧʘʟʦʥʦʚ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ. ʇʝʨʚʳʡ ʜʠʘʧʘʟʦʥ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʦʙʨʘʟʦʚʘʥʳ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ 

ʛʨʘʥʠʮʝʡ ʨʘʩʯʸʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʯʘʩʪʦʪʘʤʠ. ʏʠʩʣʦ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ 20. 

çʇʨʦʮʝʥʪ ʤʝʞʜʫ ʯʘʩʪʦʪʘʤʠ ʜʣʷ ʠʭ ʨʘʟʜʝʣʝʥʠʷè ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʳ ʚ % ʤʝʞʜʫ ʯʘʩʪʦʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʛʨʘʥʠʮ ʧʦʜʜʠʘʧʘʟʦʥʦʚ, ʥʠʞʝ 

ʟʥʘʯʝʥʠʡ ʢʦʪʦʨʦʡ ʧʦʜʜʠʘʧʘʟʦʥ ʠʩʢʣʶʯʘʝʪʩʷ ʠʟ-ʟʘ ʤʘʣʦʩʪʠ. ʆʪ 0.001 ʜʦ 20. 

ʇʫʥʢʪ çʉʦʭʨʘʥʷʪʴ ʜʣʷ ʯʘʩʪʦʪè ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʩʦʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʜʝʬʦʨʤʘʮʠʡ ʠ ʥʘʧʨʷʞʝʥʠʡ (ʚ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʵʪʠ ʪʠʧʳ ʚʝʣʠʯʠʥ ʥʝ ʚʳʯʠʩʣʷʶʪʩʷ). ɺ 

ʩʣʫʯʘʝ ʚʳʙʦʨʘ 'ʄʘʩʰʪʘʙ ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ ʯʘʩʪʦʪʘʤ' ʜʣʷ ʪʠʧʘ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʯʸʪʥʳʭ 

ʯʘʩʪʦʪ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʯʸʪ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʩʦʭʨʘʥʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʦʣʴʢʦ ʜʣʷ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʨʘʩʯʸʪʥʳʡ 
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ʜʠʘʧʘʟʦʥ. ʇʨʠ ʜʨʫʛʦʤ ʪʠʧʝ ʨʘʟʤʝʱʝʥʠʷ ʯʘʩʪʦʪ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʸʪ ʩʦʙʩʪʚʝʥʥʳʭ 

ʯʘʩʪʦʪ ʠ ʚʳʙʦʨ 'ʉʦʭʨʘʥʷʪʴ ʨʝʟʦʥʘʥʩʥʳʝ' ʙʫʜʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʢʘʢ 'ʅʝ ʩʦʭʨʘʥʷʪʴ'. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʳʙʝʨʠʪʝ 'ʉʦʭʨʘʥʷʪʴ ʚʩʸ', ʥʦ ʪʦʛʜʘ ʨʘʟʤʝʨ ʠʪʦʛʦʚʦʛʦ ʬʘʡʣʘ ʤʦʞʝʪ ʙʳʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʤ. 

ɺʳʙʦʨ ʚ ʩʧʠʩʢʝ ñʊʠʧ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʯʸʪʥʳʭ ʯʘʩʪʦʪò ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʝ 

ʨʘʩʯʸʪʥʳʭ ʯʘʩʪʦʪ ʚ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ (ñʃʠʥʝʡʥʳʡ ʤʘʩʰʪʘʙò), ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

(ñʃʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʤʘʩʰʪʘʙò ʠ ñʄʘʩʰʪʘʙ ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ ʯʘʩʪʦʪʘʤò) ʧʨʦʛʨʝʩʩʠʠ. 

ñʇʨʦʛʨʝʩʩ-ʜʠʘʣʦʛò ʉʚʦʡʩʪʚʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʢʨʳʪʠʷ ʜʠʘʣʦʛʘ ʧʦʩʣʝ ʨʘʩʯʸʪʘ 

(ʠʣʠ ʝʛʦ ʧʨʝʨʳʚʘʥʠʷ). ɺ ʧʨʦʛʨʝʩʩ-ʜʠʘʣʦʛʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʝʢʦʪʦʨʳʝ ʜʝʪʘʣʠ ʨʘʩʯʸʪʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʚʨʝʤʷ ʜʦ ʦʢʦʥʯʘʥʠʷ ʨʘʩʯʸʪʘ. ɽʩʣʠ ʚʳʙʨʘʥʘ ʩʚʦʡʩʪʚʦ çʅʝ 

ʟʘʢʨʳʚʘʪʴè, ʪʦ ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʟʘʢʨʳʪ ʧʨʦʛʨʝʩʩ-ʜʠʘʣʦʛ, ʥʠʢʘʢʠʝ ʜʨʫʛʠʝ ʜʝʡʩʪʚʠʷ, ʢʨʦʤʝ 

ʢʘʢ ʩ ʪʝʢʩʪʦʤ ʩʘʤʦʛʦ ʣʦʛʘ, ʥʝ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ. 

ɺʳʙʦʨ ʧʘʨʘʤʝʪʨʘ ʠʟ ʩʧʠʩʢʘ ñʊʠʧ ʟʘʜʘʥʠʷ ʜʝʤʧʬʠʨʦʚʘʥʠʷò ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ 

ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʨʠʮʳ ʜʝʤʧʬʠʨʦʚʘʥʠʷ. ɼʣʷ ʩʣʫʯʘʷ ñɼʝʤʧʬʠʨʦʚʘʥʠʝ ʠʟ ʩʚʦʡʩʪʚ 

ʤʘʪʝʨʠʘʣʘò ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʟʥʘʯʝʥʠʝ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʚʩʝʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʫ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʝʪ ʩʚʦʡʩʪʚʦ ʜʝʤʧʬʠʨʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠ ʥʫʣʝʚʳʤ. ɺʳʙʦʨ ʪʠʧʘ ñʈʝʣʝʝʚʩʢʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝò ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ 

ʤʘʪʨʠʮʫ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʟʘʜʘʥʠʝʤ ʜʚʫʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʧʘʨʘʤʝʪʨʝ ñAlpha ï 

ʜʝʤʧʬʠʨʦʚʘʥʠʝò ʟʘʜʘʸʪʩʷ ʢʦʵʬ. ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʜʣʷ ʤʘʪʨʠʮʳ ʤʘʩʩ ὓ, ʚ ʧʘʨʘʤʝʪʨʝ 

ñBeta - ʜʝʤʧʬʠʨʦʚʘʥʠʝò ʟʘʜʘʸʪʩʷ ʢʦʵʬ. ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʜʣʷ ʤʘʪʨʠʮʳ ʞʸʩʪʢʦʩʪʠ ὑ. 

ɼʣʷ ʵʣʝʤʝʥʪʦʚ ʪʠʧʘ çʋʧʨʫʛʘʷ ʩʚʷʟʴè ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ ʨʘʙʦʪʘʝʪ. ɺʢʣʘʜ ʚ ʤʘʪʨʠʮʫ 

ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʜʣʷ ʵʪʦʛʦ ʪʠʧʘ ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʟʘʜʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʦʩʝʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʪʫʭʘʥʠʷ. 

ɿʘʜʘʥʠʝ ʥʘ ʨʘʩʯʸʪ 

ɺʳʟʦʚ ʜʠʘʣʦʛʘ çʈʘʩʯʸʪè ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʛʣʘʚʥʦʛʦ ʤʝʥʶ çʈʘʩʯʸʪʳ >> ʈʘʩʯʸʪéè, 

ʚʠʜ ʵʪʦʛʦ ʜʠʘʣʦʛʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 6.9. 
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ʘ) 
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ʈʠʩʫʥʦʢ 6.9 ï ʘ) ɼʠʘʣʦʛ ʟʘʧʫʩʢʘ ʥʘ ʨʘʩʯʸʪ ʜʣʷ ɻɸ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʥʘʩʪʨʦʝʢ ʨʘʩʯʸʪʘ 

ʙ) ʥʘʩʪʨʦʡʢʠ ʨʘʩʯʸʪʘ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʚ ɻɸ ʜʣʷ ʩʣʫʯʘʷ ʨʘʟʤʝʱʝʥʠʷ ʯʘʩʪʦʪ ʧʦ 

ʩʦʙʩʪʚʝʥʥʳʤ ʯʘʩʪʦʪʘʤ 

ʈʘʩʯʸʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʸʥ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʛʦ ʟʘʛʨʫʞʝʥʠʷ, ʚʳʙʨʘʥʥʦʛʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʧʠʩʢʝ. ɽʩʣʠ ʪʠʧ ʨʘʟʤʝʱʝʥʠʷ ʯʘʩʪʦʪ ʟʘʜʘʥ ʢʘʢ çʄʘʩʰʪʘʙ ʧʦ 

ʩʦʙʩʪʚʝʥʥʳʤ ʯʘʩʪʦʪʘʤè, ʩʤ. ʨʠʩʫʥʦʢ 6.9 ʘ), ʪʦ ʩʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʸʪ ʩʦʙʩʪʚʝʥʥʳʭ 

ʯʘʩʪʦʪ ʧʦ ʥʘʩʪʨʦʡʢʘʤ ʠʟ ɻɸ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚ ʜʝʨʝʚʝ ʥʘʩʪʨʦʝʢ ʜʠʘʣʦʛʘ çʈʘʩʯʸʪè, ʩʤ. 

ʨʠʩʫʥʦʢ 6.9. 

ɺʘʞʥʦ! ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʚʳʩʪʘʚʣʷʪʴ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ɻɸ ʠ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʸʪ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʦʪʜʝʣʴʥʳʡ ʨʘʩʯʸʪ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʬʦʨʤʳ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʮʝʥʢʠ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʣʷ ʨʘʩʯʸʪʘ. ʂʘʢ ʠ ʧʨʠ ʨʘʩʯʸʪʝ 

ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʯʝʨʝʟ ʩʦʙʩʪʚʝʥʥʳʝ ʬʦʨʤʳ, ʟʘʜʘʥʠʝ ʢʦʨʨʝʢʪʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʭ ʬʦʨʤ/ʯʘʩʪʦʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʫʤʤʳ ʤʦʜʘʣʴʥʳʭ 

ʤʘʩʩ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʦʡ ʬʘʢʪ, ʯʪʦ ʢʠʥʝʤʘʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʦʪʢʣʠʢʫ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʨʫʛʠʭ 

ʦʩʝʡ. 

ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʛʨʫʞʝʥʠʝè, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ 

ʧʦʩʪʦʷʥʥʫʶ ʥʘʛʨʫʟʢʫ, ʩʧʠʩʦʢ ʙʫʜʝʪ ʧʦʧʦʣʥʝʥ ʪʦʣʴʢʦ ʟʘʛʨʫʞʝʥʠʷʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣ 

ʧʨʦʚʝʜʸʥ ʣʠʥʝʡʥʳʡ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʸʪ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʯʸʪʘ ɻɸ ʩʦʭʨʘʥʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʫʟʣʦʚ 

ʜʣʷ ʥʘʟʥʘʯʝʥʥʦʛʦ ʩʧʠʩʢʘ ʯʘʩʪʦʪ. ʇʦʵʪʦʤʫ ʠʪʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʩʢʦʨʦʩʪʝʡ ʠ ʫʩʢʦʨʝʥʠʡ 

ʧʦʣʫʯʘʶʪʩʷ ʜʦʤʥʦʞʝʥʠʝʤ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʫʛʦʚʦʡ ʯʘʩʪʦʪʳ ɤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʝʧʝʥʠ. 
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ʅʘʩʪʨʦʡʢʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʈʝʟʫʣʴʪʘʪʳ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚ ʜʚʫʭ ʚʠʜʘʭ, ʵʪʦ 

ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʧʝʢʪʨʳ. 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʨʪ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʥʜʘʨʪʥʦ ʚʳʟʳʚʘʝʪʩʷ ʜʠʘʣʦʛ çʇʘʨʘʤʝʪʨʳ 

ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚè, ʯʝʨʝʟ ʦʩʥʦʚʥʦʝ ʤʝʥʶ çʈʝʟʫʣʴʪʘʪʳ >> ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚéè ʠʣʠ 

ʫʞʝ ʜʣʷ ʦʪʢʨʳʪʦʡ ʢʘʨʪʳ ʯʝʨʝʟ ʦʩʥʦʚʥʦʝ ʤʝʥʶ çʈʝʟʫʣʴʪʘʪʳ >> ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ 

ʨʝʟʫʣʴʪʘʪʦʚè, ʩʤ ʨʠʩʫʥʦʢ 6.10. 

 
ʈʠʩʫʥʦʢ 6.10 ï ɼʠʘʣʦʛ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʪ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺ ʚʳʟʚʘʥʥʦʤ ʜʠʘʣʦʛʝ ʚʳʙʠʨʘʝʪʩʷ ʩʥʘʯʘʣʘ ʚ ʩʧʠʩʢʝ çʊʠʧ ʨʘʩʯʝʪʘè ʧʫʥʢʪ 

çɻʘʨʤʦʥʠʯʝʩʢʠʡ ʨʘʩʯʝʪè, ʟʘʪʝʤ ʚʦ ʚʢʣʘʜʢʝ çʉʪʘʪʠʢʘè ʚʳʙʠʨʘʝʪʩʷ ʫʞʝ ʧʦʩʯʠʪʘʥʥʦʝ 

ʟʘʛʨʫʞʝʥʠʝ, ʝʩʣʠ ʦʥʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʝ (ʵʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠ ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʟʘʧʫʩʢʝ ʥʘ 

ʨʘʩʯʸʪ ɻɸ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʫʞʝʥʠʡ). ɽʩʣʠ ʧʦʩʯʠʪʘʥʥʦʝ ʟʘʛʨʫʞʝʥʠʝ ʝʜʠʥʩʪʚʝʥʥʦ, ʪʦ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʝʛʦ ʥʘʟʚʘʥʠʝ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ɺ ʧʦʣʝ çʐʘʛè ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ. ʕʪʠ ʚʝʣʠʯʠʥʳ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʟʘʛʦʣʦʚʢʝ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʣʝʜʫʶʱʘʷ ʥʘʩʪʨʦʡʢʘ ʜʠʘʣʦʛʘ çʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚè - ʵʪʦ ʩʧʠʩʦʢ 

çʊʠʧ ʨʝʟʫʣʴʪʘʪʦʚè, ʩʤ. ʨʠʩʫʥʦʢ 6.11 ʘ), ʚ ʢʦʪʦʤ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʪʨʸʭ ʪʠʧʦʚ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʙʨʘʮʠʠ: ʧʝʨʝʤʝʱʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʠʣʠ ʫʩʢʦʨʝʥʠʝ. ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʪʠʧ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ. 

ɽʩʣʠ ʚ ʤʦʜʝʣʠ ʦʪʩʫʪʩʪʚʫʶʪ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʪʠʧʘ çʉʪʝʨʞʝʥʴè ʠ çʇʣʘʩʪʠʥʘè, ʪʦ ʙʫʜʝʪ 

ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʤ. ʨʠʩʫʥʦʢ 6.11 ʙ). 

ɺʘʞʥʦ! ʇʨʠ ʨʘʩʯʸʪʝ ɻɸ ʥʝʜʦʧʫʩʪʠʤʦ ʥʘʣʠʯʠʝ ʪʦʣʴʢʦ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʪʠʧʘ 

çʋʧʨʫʛʘʷ ʩʚʷʟʴè, ʥʫʞʥʳ ʝʱʸ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʪʠʧʘ çʉʪʝʨʞʝʥʴè, çʇʣʘʩʪʠʥʘè ʠʣʠ 

çʆʙʲʸʤʥʳʡ ʵʣʝʤʝʥʪè. ɼʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʤʝʥʪ çʄʘʩʩʘ ʚ ʫʟʣʝè. 

ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʜʦʩʪʫʧʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʠʙʨʦ-ʟʥʘʯʝʥʠʡ ʧʝʨʚʘʷ ʙʫʢʚʘ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ: çUè - ʧʝʨʝʤʝʱʝʥʠʝ, çVè - ʩʢʦʨʦʩʪʴ ʠ çAè - ʫʩʢʦʨʝʥʠʝ. 

ɼʘʣʴʥʝʡʰʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ, ʩʥʘʯʘʣʘ ʢʦʤʧʦʥʝʥʪʳ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ X, ʟʘʪʝʤ Y, ʥʘʧʨʘʚʣʝʥʠʠ Z, ʠ, ʥʘʢʦʥʝʮ, ʥʝʢʦʪʦʨʳʝ ʩʫʤʤʘʨʥʳʝ ʟʥʘʯʝʥʠʷ. 
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ʘ) 
ʙ) 

ʈʠʩʫʥʦʢ 6.11 ï ɼʠʘʣʦʛ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʠʜʘ ʢʘʨʪ ʨʝʟʫʣʴʪʘʪʦʚ: 

ʘ) ʩ ʚʳʙʦʨʦʤ ʪʠʧʘ ʨʝʟʫʣʴʪʘʪʦʚ; 

ʙ) ʩ ʚʳʙʦʨʦʤ ʪʠʧʘ ʵʣʝʤʝʥʪʦʚ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʦʙʲʸʤʥʳʭ) 

ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠʜʫʪ ʧʦ ʦʯʝʨʝʜʠ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʳʙʨʘʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʚʠʙʨʘʮʠʦʥʥʦʡ ʚʝʣʠʯʠʥʳ: 

¶ çAbsè ï ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ; 

¶ çRealè ï ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ; 

¶ çImageè ï ʤʥʠʤʘʷ ʯʘʩʪʴ; 

¶ çAngleè ï ʫʛʦʣ ʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

ɼʣʷ ʧʝʨʚʳʭ ʯʝʪʳʨʸʭ ʩʫʤʤʘʨʥʳʭ ʢʦʤʧʦʥʝʥʪ (ʰʘʙʣʦʥ ç?SUMè, ʛʜʝ ? ʦʪʚʝʯʘʝʪ ʟʘ 

ʦʜʠʥ ʠʟ ʩʠʤʚʦʣʦʚ ñUò, ñVò ʠʣʠ ñAò) ʠʪʦʛʦʚʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʦʩʪʳʤ ʩʣʦʞʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʚʝʣʠʯʠʥ ʦʪ ʚʩʝʭ ʪʨʸʭ ʥʘʧʨʘʚʣʝʥʠʡ.  

ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʚʳʙʦʨʘ ʥʘ ʢʘʨʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʤ. ʧʨʠʤʝʨ ʥʘ ʨʠʩʫʥʢʝ 6.12. 

 
ʈʠʩʫʥʦʢ 6.12 ï ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʥʝʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʰʢʘʣʦʡ ʧʨʠ ʚʳʢʣʶʯʝʥʥʳʭ 

ʩʣʦʷʭ ʩ ʢʦʥʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʥʦ ʦʪʦʙʨʘʞʘʝʤʳʤʠ ʫʟʣʘʤʠ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 6.12 ʚ ʟʘʛʦʣʦʚʢʝ ʦʢʥʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ ʠʤʷ 

ʚʳʙʨʘʥʥʦʛʦ ʟʘʛʨʫʞʝʥʠʷ, ʥʦʤʝʨ (ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ) ʠ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ: ʥʘ ʧʨʠʚʝʜʸʥʥʦʡ ʢʘʨʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦ ʚʪʦʨʘʷ ʚ ʩʧʠʩʢʝ 

ʯʘʩʪʦʪʘ, ʟʥʘʯʝʥʠʝʤ 8 ʢɻʮ. 
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ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʩʣʦʸʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʠʧ ʢʦʪʦʨʳʭ ʙʳʣ 

ʧʦʜʪʚʝʨʞʜʸʥ ʚ ʜʠʘʣʦʛʝ ʩ ʨʠʩʫʥʢʘ 6.11 ʙ), ʙʫʜʝʪ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥʘ ʰʢʘʣʘ ʠ ʦʪʨʠʩʦʚʘʥʘ 

ʢʘʨʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʚʝʨʩʠʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʠʩʦʚʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺʪʦʨʦʡ ʪʠʧ ʨʝʟʫʣʴʪʘʪʦʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ï ʩʧʝʢʪʨʳ. 

ʇʦʜ ʩʧʝʢʪʨʦʤ ʧʦʥʠʤʘʝʪʩʷ ʛʨʘʬʠʢ, ʥʘ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ɻɸ ʜʣʷ 

ʚʳʙʨʘʥʥʦʛʦ ʫʟʣʘ ʧʦ ʪʨʸʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ. ɽʩʣʠ ʚ ʢʘʢʦʤ-ʣʠʙʦ 

ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʜʘʥʦ ʟʘʢʨʝʧʣʝʥʠʝ, ʪʦ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʦ 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (-12 ʜɹ ʠʣʠ 0). 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʦʤʧʦʥʝʥʪ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʚʠʜʝ ʩʧʝʢʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʝʨʝʚʦ ʥʘʩʪʨʦʝʢ ɻɸ, ʩʤ. 

ʨʠʩʫʥʦʢ 6.13. 

 
ʈʠʩʫʥʦʢ 6.13 ï ʅʘʩʪʨʦʡʢʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʧʝʢʪʨʦʚ ɻɸ 

ɺr ʚʦʜʠʤʳʤʠ ʨʘʩʯʸʪʥʳʤʠ ʚʠʙʨʘʮʠʦʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ, 

ʩʢʦʨʦʩʪʠ ʠʣʠ ʫʩʢʦʨʝʥʠʶ ʤʦʛʫʪ ʙʳʪʴ: ʜʣʷ ʚʠʜʘ ʩʧʝʢʪʨʘ çɸʏʍè - çʄʦʜʫʣʴè, 

çɼʝʡʩʪʚʠʪ.ʯʘʩʪʴè ʠ çʄʥʠʤʘʷ ʯʘʩʪʴè, ʘ ʪʘʢ ʞʝ ʚʠʜ ʩʧʝʢʪʨʘ çʌʏʍè. ɸʏʍ ï ʩʦʢʨʘʱʝʥʠʝ ʦʪ 

ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʌʏʍ ï ʬʘʟʦ-ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʩʧʝʢʪʨʦʚ ʚ ʜʚʦʡʥʦʤ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʙʳʣʠ ʚʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʙʘʟʦʚʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʠʙʨʦ-

ʧʝʨʝʤʝʱʝʥʠʡ, ʩʢʦʨʦʩʪʝʡ ʠ ʫʩʢʦʨʝʥʠʡ. ʕʪʠ ʙʘʟʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʚ ʜʝʮʠʙʝʣʘʭ. 

ὠὥὰˎ̅ ςπÌÏÇ
ὠὥὰ

ὠὥὰ
 

ʏʠʩʣʦ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʚ ʧʨʠʚʝʜʸʥʥʦʡ ʬʦʨʤʫʣʝ - Val0 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʘʟʦʚʦʡ 

ʚʝʣʠʯʠʥʝ, ʦʪ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪʩʯʸʪ. ʆʙʳʯʥʦ ʵʪʫ ʙʘʟʦʚʫʶ ʚʝʣʠʯʠʥʫ ʥʘʟʥʘʯʘʶʪ 

ʪʘʢ, ʯʪʦʙʳ ʜʝʮʠʙʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ. ʇʨʠʚʝʜʸʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 6.13 
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ʙʘʟʦʚʳʝ ʚʝʣʠʯʠʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʧʨʠʙʦʨʘʭ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʠʙʨʘʮʠʦʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʢʣʶʯʝʥʠʝ ʬʣʘʛʘ çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜɹè ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ 

ʩʛʣʘʞʝʥʥʳʝ ʩʧʝʢʪʨʳ, ʥʘ ʢʦʪʦʨʳʭ ʭʦʨʦʰʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʩʚʦʝʡ 

ʚʝʣʠʯʠʥʝ ʟʥʘʯʝʥʠʷ, ʪʘʢ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ. ʇʨʠ ʚʳʢʣʶʯʝʥʠʠ ʵʪʦʛʦ ʬʣʘʛʘ ʩʧʝʢʪʨʳ ʙʫʜʫʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʪʝʭ ʚʝʣʠʯʠʥʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʜʠʘʣʦʛʝ çʋʩʪʘʥʦʚʢʠè, 

ʦʩʥʦʚʥʦʝ ʤʝʥʶ çɺʠʜ >> ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷéè ʜʣʷ ʪʘʢʠʭ ʝʜʠʥʠʮ, ʢʘʢ çɼʣʠʥʘè ʠ 

çɺʨʝʤʷè. 

ʌʣʘʛ çʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʮè ʧʦʟʚʦʣʷʝʪ ʚʳʚʦʜʠʪʴ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪ ʠʣʠ ʚ ʦʙʳʯʥʳʭ 

ʝʜʠʥʠʮʘʭ ʯʘʩʪʦʪʳ ï ʚ ɻʝʨʮʘʭ, ʠʣʠ ʚ ʝʜʠʥʠʮʘʭ ʢʨʫʛʦʚʦʡ ʯʘʩʪʦʪʳ ï ʚ ʨʘʜʠʘʥʘʭ/ʩʝʢʫʥʜʫ. 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʛʨʘʬʠʢ ʚ ʜʚʦʡʥʦʤ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ, ʢʨʦʤʝ ʚʢʣʶʯʝʥʠʷ 

ʬʣʘʛʘ çʀʩʧʦʣʴʟʦʚʘʥʠʷ ʜɹè ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʬʣʘʛ çʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʷ ʦʩʠ ʯʘʩʪʦʪè. 

ʏʪʦʙʳ ʚʳʟʚʘʪʴ ʛʨʘʬʠʢ, ʥʘ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʝʢʪʨ ʧʦ ʚʳʙʨʘʥʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ, ʚʳʙʝʨʠʪʝ ʚ ʦʩʥʦʚʥʦʤ ʤʝʥʶ çʈʝʟʫʣʴʪʘʪʳ >> ʉʧʝʢʪʨ ʧʦ ʨʝʟʫʣʴʪʘʪʘ 

ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘè, ʧʦʩʣʝ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʫʟʝʣ (ʩʠʥʠʤ ʰʘʨʠʢʦʤ 

ʚʳʙʦʨʘ), ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʛʨʘʬʠʢ ʚ ʣʶʙʦʤ ʠʟ ʦʢʦʥ ʤʦʜʝʣʠ (ʅʝ ʥʘ ʢʘʨʪʝ 

ʨʝʟʫʣʴʪʘʪʦʚ!). 

ʇʦʩʣʝ ʪʘʢʠʭ ʤʘʥʠʧʫʣʷʮʠʡ ʦʪʦʙʨʘʟʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʛʨʘʬʠʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʚ ʜʚʦʡʥʦʤ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ, ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʤʦʜʫʣʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʟʥʘʯʝʥʠʡ ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʡ, ʩʤ. ʨʠʩʫʥʦʢ 6.14. ʆʯʝʚʠʜʥʳʤ ʧʣʶʩʦʤ ʛʨʘʬʠʢʘ ʚ ʪʘʢʦʤ 

ʤʘʩʰʪʘʙʝ ï ʵʪʦ ʝʛʦ ʣʠʥʝʡʥʦʩʪʴ. 

 
ʈʠʩʫʥʦʢ 6.14 ï ʃɸʏʍ ʤʦʜʫʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʦʩʷʤ, ʮʚʝʪ ʢʦʪʦʨʳʭ ʥʘʟʥʘʯʝʥ ʧʦ ʫʤʦʣʯʘʥʠʶ. 
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ɽʩʣʠ ʮʚʝʪʘ ʚ ʛʨʘʬʠʢʘʭ ʙʳʣʠ ʠʟʤʝʥʝʥʳ, ʪʦ ʥʝʦʙʭʦʜʠʤʳ ʥʘʞʘʪʴ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʵʪʦʛʦ ʜʠʘʣʦʛʘ ʚʦʩʴʤʫʶ ʢʥʦʧʢʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʣʠ 

ʧʦʩʤʦʪʨʝʪʴ ʪʝʢʫʱʠʝ ʮʚʝʪʦʚʳʝ ʥʘʩʪʨʦʡʢʠ, ʠʣʠ ʠʭ ʧʝʨʝʥʘʟʥʘʯʠʪʴ, ʩʤ. ʨʠʩʫʥʦʢ 6.15. 

 
ʈʠʩʫʥʦʢ 6.15 ï ɼʠʘʣʦʛ ʥʘʩʪʨʦʝʢ ʩʪʠʣʝʡ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʦʚ ʩʧʝʢʪʨʦʚ 

ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʟʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʩʧʝʢʪʨ, ʯʪʦ ʘʢʪʫʘʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʜʣʷ ʜʝʤʧʬʝʨʘ, ʢʦʛʜʘ ʚʳʙʠʨʘʶʪʩʷ ʦʙʘ ʫʟʣʘ ʵʣʝʤʝʥʪʘ ʪʠʧʘ çʋʧʨʫʛʘʷ ʩʚʷʟʴè. ʊʦʛʜʘ ʚ ʧʘʥʝʣʠ 

ʥʘʩʪʨʦʝʢ ʩ ʨʠʩʫʥʢʘ 6.13 ʥʝʦʙʭʦʜʠʤʦ ʧʘʨʘʤʝʪʨ çɺʳʙʦʨ ʪʠʧʘ ʨʘʩʯʸʪʘ ʜʣʷ ɸʏʍè 

ʧʝʨʝʥʘʟʥʘʯʠʪʴ ʠʟ çʆʜʠʥ ʫʟʝʣè ʚ çʇʘʨʘ ʫʟʣʦʚè. ʀ ʪʦʛʜʘ ʧʨʠ ʧʝʨʚʦʤ ʚʳʙʦʨʝ ʫʢʘʟʳʚʘʝʪʩʷ 

ʩʠʥʠʤ ʮʚʝʪʦʤ ʧʝʨʚʳʡ ʫʟʝʣ, ʘ ʚʪʦʨʦʡ ʚʳʙʨʘʥʥʳʡ ʫʟʝʣ ʫʢʘʟʳʚʘʝʪʩʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʩʤ. 

ʨʠʩʫʥʦʢ 6.16. ɼʣʷ ʩʙʨʦʩʘ ʪʘʢʦʛʦ ʨʦʜʘ ʚʳʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʘʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ. ɽʩʣʠ 

ʪʘʢʦʛʦ ʨʦʜʘ ʚʳʜʝʣʝʥʠʝ ʝʱʸ ʥʝ ʩʙʨʦʰʝʥʦ, ʪʦ ʩʥʦʚʘ ʚʳʟʚʘʪʴ ʩʧʝʢʪʨ ʤʦʞʥʦ ʥʘʞʘʪʠʝʤ ʥʘ 

ʢʥʦʧʢʫ ʧʨʦʙʝʣʘ ʩ ʢʣʘʚʠʘʪʫʨʳ. 

 
ʈʠʩʫʥʦʢ 6.16 ï ɺʠʜ ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʙʨʘʥʥʳʭ ʫʟʣʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʩʧʝʢʪʨʘ, ʧʝʨʚʳʡ ʫʟʝʣ ʩʠʥʠʤ ʮʚʝʪʦʤ, ʢʨʘʩʥʳʤ ï ʚʪʦʨʦʡ ʫʟʝʣ 

ʆʩʥʦʚʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʷ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʦʚʳʭ ʠ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʙʨʘʩʳʚʘʥʠʷ ʂʕ-ʩʝʪʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʥʘʟʥʘʯʝʥʠʝ ʬʘʟʳ ʜʣʷ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʩʯʸʪʘʭ ʟʘʛʨʫʞʝʥʠʡ ʠ ʟʘʜʘʸʪʩʷ ʩʚʦʡʩʪʚʦ 

ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ. ɿʘʪʝʤ ʫʪʦʯʥʷʝʪʩʷ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʜʣʷ ʘʥʘʣʠʟʘ ʥʘ 

ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʨʘʩʯʸʪʘ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ. ɿʘʪʝʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʚʳʡ ʟʘʧʫʩʢ ʥʘ ʨʘʩʯʸʪ ʩ ʟʘʜʘʥʠʝʤ ʥʫʣʝʚʦʛʦ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʧʦ 

ʫʤʦʣʯʘʥʠʶ, ʚʳʙʦʨʘ ʪʠʧʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʧʦ ʈʝʣʝʶ, ʟʘʜʘʥʠʷ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 

ʧʘʨʘʤʝʪʨʘʭ ʜʣʷ Alpha ʠ Beta, ʩʤ. ʨʠʩʫʥʦʢ 6.8.  

ʇʨʦʚʦʜʠʪʩʷ ʧʝʨʚʳʡ ʧʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦ ʢʘʨʪʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ 

ʜʘʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʚʢʣʘʜʢʫ çʉʪʘʪʠʢʘè ʩ ʨʠʩʫʥʢʘ 6.10, ʘ çɸʥʠʤʘʮʠʷè, ʠʩʧʦʣʴʟʫʷ ʚʝʩʴ 
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ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʪʦʙʨʘʞʝʥʠʷ. ʇʨʠʜʸʪʩʷ ʧʦʜʦʞʜʘʪʴ, ʧʦʢʘ ʚʩʝ 

ʜʘʥʥʳʝ ʧʨʦʛʨʫʟʷʪʴʩʷ, ʧʦʩʣʝ ʯʝʛʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʰʢʘʣʫ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʘʷ 

ʧʝʨʝʩʪʨʦʠʪʩʷ ʠʩʭʦʜʷ ʠʟ ʤʘʢʩʠʤʘʣʴʥʳʭ ʜʦʩʪʠʛʥʫʪʳʭ ʜʘʥʥʳʭ ʧʦ ʚʳʙʨʘʥʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ. ɿʘʪʝʤ ʧʨʠ ʧʨʦʠʛʨʳʚʘʥʠʠ ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʥʳʡ ʦʪʩʯʸʪ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʵʪʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ ʢʘʨʪʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʕʪʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʟʥʘʯʝʥʠʝ ʦʜʥʦʡ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ. ʇʦʩʣʝ ʯʝʛʦ ʦʪʨʠʩʦʚʢʦʡ ʩʧʝʢʪʨʘ ʚ ʪʦʡ ʦʙʣʘʩʪʠ, 

ʛʜʝ ʧʨʦʷʚʣʷʣʩʷ ʤʘʢʩʠʤʫʤ ʥʘ ʘʥʠʤʘʮʠʠ, ʚʳʷʚʠʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚʝʣʠʯʠʥʳ 

ʠʥʪʝʨʝʩʫʝʤʳʭ ʚʠʙʨʦ-ʟʥʘʯʝʥʠʡ ʦʪ ʯʘʩʪʦʪʳ. 
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ɻʣʘʚʘ 7. ʈʘʩʯʝʪ 

ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʨʘʩʯʝʪʦʚ: 

¶ ʃʠʥʝʡʥʳʡ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ. 

¶ ʈʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

¶ ʉʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ. 

¶ ʅʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪ ï ʨʘʩʯʝʪ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʦʧʦʨ, ʛʝʦʤʝʪʨʠʯʝʩʢʠ 

ʥʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪ, ʨʘʩʯʝʪ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʬʠʟʠʯʝʩʢʘʷ 

ʥʝʣʠʥʝʡʥʦʩʪʴ ʠ ʦʙʱʠʡ ʥʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪ (ʫʯʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʥʝʣʠʥʝʡʥʦʩʪʝʡ), ʨʘʩʯʝʪ ʪʨʝʱʠʥ ï ʞʠʟʥʴ/ʩʤʝʨʪʴ ʵʣʝʤʝʥʪʦʚ. 

¶ ʋʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪ ʜʣʷ ʩʣʫʯʘʡʥʳʭ ʥʘʛʨʫʞʝʥʠʡ. 

¶ ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ. 

¶ ʈʘʩʯʝʪ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

¶ ʈʘʩʯʝʪ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. 

¶ ʈʘʩʯʝʪ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

¶ ʈʘʩʯʝʪ ʧʦʩʪʦʷʥʥʳʭ ʪʦʢʦʚ. 

¶ ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ. 

¶ ʄʘʛʥʠʪʦʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ. 

¶ ʅʝʩʪʘʮʠʦʥʘʨʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʨʘʩʯʝʪ. 

¶ ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʤʦʜʘʣʴʥʳʡ ʘʥʘʣʠʟ. 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʜʘʝʪʩʷ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʪʠʧʦʚ ʨʘʩʯʝʪʘ. ʀʭ ʜʝʪʘʣʴʥʦʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʢʥʠʛʘʭ ʧʦ ʤʝʪʦʜʫ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʃʠʥʝʡʥʳʡ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ 

ʃʠʥʝʡʥʳʡ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʦʩʥʦʚʘʥ ʥʘ ʤʘʪʨʠʯʥʦʤ ʤʝʪʦʜʝ ʧʝʨʝʤʝʱʝʥʠʡ, ʮʝʣʴʶ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʠʟʚʝʩʪʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʫʟʣʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʆʩʥʦʚʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʜʣʷ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ὑẗὼ Ὂ , ʛʜʝ 

ὑ ï ʤʘʪʨʠʮʘ ʞʝʩʪʢʦʩʪʠ ʩʠʩʪʝʤʳ, Ὂ ï ʚʝʢʪʦʨ ʚʥʝʰʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ, x ï ʚʝʢʪʦʨ 

ʥʝʠʟʚʝʩʪʥʳʭ ʫʟʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ. ʈʘʟʤʝʨʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚ ʢʘʞʜʦʤ ʫʟʣʝ 6 ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ (3 ʣʠʥʝʡʥʳʭ ʧʝʨʝʤʝʱʝʥʠʷ ʠ 3 ʫʛʣʘ ʧʦʚʦʨʦʪʘ). ʇʦʩʣʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʪ.ʝ. ʥʘʭʦʞʜʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ, ʥʘʭʦʜʷʪʩʷ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʥʝʠʟʚʝʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʢʦʥʩʪʨʫʢʮʠʠ: ʜʝʬʦʨʤʘʮʠʠ, ʫʩʠʣʠʷ ʚ ʵʣʝʤʝʥʪʘʭ, ʥʘʧʨʷʞʝʥʠʷ ʠ ʪ.ʜ. 
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ɺ ʩʪʘʪʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ ʩʭʝʤʘ ʢʦʥʩʪʨʫʢʮʠʠ ʩʯʠʪʘʝʪʩʷ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ, ʧʨʠ 

ʵʪʦʤ ʧʨʦʜʦʣʴʥʳʝ ʩʠʣʳ ʚ ʩʪʝʨʞʥʷʭ ʠ ʫʩʠʣʠʷ ʚ ʧʣʦʩʢʦʩʪʠ ʧʣʘʩʪʠʥ ʥʝ ʚʣʠʷʶʪ ʥʘ ʚʝʣʠʯʠʥʳ 

ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʶʪʩʷ: 

¶ ʇʝʨʝʤʝʱʝʥʠʷ ʫʟʣʦʚ ʢʦʥʩʪʨʫʢʮʠʠ (ʣʠʥʝʡʥʳʝ ʠ ʫʛʣʦʚʳʝ). 

¶ ʅʘʛʨʫʟʢʠ ʥʘ ʢʦʥʮʘʭ ʩʪʝʨʞʥʝʡ, ʚ ʫʟʣʘʭ ʧʣʘʩʪʠʥ ʠ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

¶ ʅʘʧʨʷʞʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʩʪʝʨʞʥʷʭ, ʧʣʘʩʪʠʥʘʭ ʠ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʘʭ. 

¶ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʩʝʯʝʥʠʠ ʩʪʝʨʞʥʷ. 

¶ ʕʧʶʨʳ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 

¶ ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʪʝʢʫʯʝʩʪʠ 

¶ ʈʝʟʫʣʴʪʘʪʳ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ (ʢʦʵʬʬ. ʟʘʧʘʩʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ). 

¶ ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʪʜʝʣʴʥʦʡ ʙʘʣʢʠ, ʪʘʢʠʝ ʢʘʢ: 

ʤʦʤʝʥʪʳ ʠʟʛʠʙʘ, ʢʨʫʯʝʥʠʷ; ʙʦʢʦʚʳʝ ʠ ʦʩʝʚʳʝ ʩʠʣʳ; ʫʛʣʳ ʠʟʛʠʙʘ, 

ʟʘʢʨʫʯʠʚʘʥʠʷ; ʜʝʬʦʨʤʘʮʠʠ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʜʣʠʥʝ ʙʘʣʢʠ. ɺʩʝ ʵʪʠ 

ʧʘʨʘʤʝʪʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʬʦʨʤʝ ʛʨʘʬʠʢʦʚ, ʚʳʚʦʜʷʪʩʷ ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʩʪʝʨʞʥʷ. ɺ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʚʝʣʠʯʠʥʳ ʢʘʢ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʠ (ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ, 

ʩʦʝʜʠʥʷʶʱʝʡ ʜʚʘ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʮʘ ʩʪʝʨʞʥʷ) ʪʘʢ ʠ ʚʝʣʠʯʠʥʳ 

ʧʦʣʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʦʥʩʪʨʫʢʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʙʘʣʢʠ, ʛʨʘʬʠʢʠ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʟʥʘʯʝʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʩʦʚʧʘʜʘʶʪ. 

¶ ʈʝʘʢʮʠʠ (ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ), ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʦʧʦʨʘʭ ʢʦʥʩʪʨʫʢʮʠʠ. 

¶ ʄʘʩʩʘ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʈʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʈʘʩʯʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ (ʧʦ ʕʡʣʝʨʫ) ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʥʩʪʨʫʢʮʠʷʤ, ʚʩʝ ʵʣʝʤʝʥʪʳ 

ʢʦʪʦʨʳʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʟʘʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʙʝʟʳʟʛʠʙʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪ.ʝ. 

ʨʘʙʦʪʘʶʪ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ï ʩʞʘʪʠʝ. ɼʣʷ ʢʘʞʜʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʟʘʜʘʥʥʦʡ ʩʭʝʤʝ 

ʥʘʛʨʫʞʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʥʘʛʨʫʟʢʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʩʭʦʜʥʘʷ ʬʦʨʤʘ 

ʨʘʚʥʦʚʝʩʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʫʩʪʦʡʯʠʚʦʡ. ʉʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʜʨʫʛʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʪʘʢʞʝ ʷʚʣʷʶʱʝʝʩʷ ʩʦʩʪʦʷʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ. ɺʳʭʦʜ ʩʠʩʪʝʤʳ ʠʟ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʤʳ ʥʘʟʳʚʘʝʤ ʧʦʪʝʨʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʦ ʕʡʣʝʨʫ. 

ʅʘʛʨʫʟʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʦʚʦʡ ʫʩʪʦʡʯʠʚʦʡ ʬʦʨʤʳ ʥʘʟʳʚʘʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ.  
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ʇʨʠ ʨʘʩʯʝʪʝ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʛʨʫʟʢʘ ʧʨʠʚʦʜʠʪʩʷ ʢ ʫʟʣʘʤ. ɺʝʢʪʦʨ ʫʟʣʦʚʳʭ ʩʠʣ P 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ὖ ὴẗὊ, ʛʜʝ ὴ ï ʩʢʘʣʷʨʥʘʷ ʚʝʣʠʯʠʥʘ, ʥʘʟʳʚʘʝʤʘʷ ʧʘʨʘʤʝʪʨʦʤ 

ʥʘʛʨʫʞʝʥʠʷ, Ὂ ï ʚʝʢʪʦʨ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʩʪʦʝ 

ʥʘʛʨʫʞʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʝ ʥʘʛʨʫʟʢʠ ʠʟʤʝʥʷʶʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʜʥʦʤʫ ʧʘʨʘʤʝʪʨʫ 

ʥʘʛʨʫʞʝʥʠʷ ὴ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʦʢʘʟʳʚʘʶʱʠʡ, 

ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʥʫʞʥʦ ʫʚʝʣʠʯʠʪʴ ʚʥʝʰʥʶʶ ʥʘʛʨʫʟʢʫ (ʚʩʝ ʩʠʣʦʚʳʝ ʬʘʢʪʦʨʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ), ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʧʦʪʝʨʷʣʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʬʦʨʤʘ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʈʘʩʯʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʳʧʦʣʥʷʝʪʩʷ ʚʤʝʩʪʝ ʩʦ ʩʪʘʪʠʯʝʩʢʠʤ ʨʘʩʯʝʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʝʛʦ 

ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʦʩʝʚʳʝ ʫʩʠʣʠʷ ʚ ʩʪʝʨʞʥʷʭ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ 

ʧʣʘʩʪʠʥ, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ. ʈʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʧʦ 

ʕʡʣʝʨʫ) ʪʘʢ ʞʝ, ʢʘʢ ʠ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚʝʜʝʪʩʷ ʧʦ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʭʝʤʝ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʜʘʯʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʢʘʢ ʟʘʜʘʯʘ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ. 

ὑ ‗ẗὒẗɝ π 

ʛʜʝ ὑ ï ʤʘʪʨʠʮʘ ʞʝʩʪʢʦʩʪʠ, ὒ ï ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ, ‗ ï ʢʨʠʪʠʯʝʩʢʠʡ 

ʧʘʨʘʤʝʪʨ ʥʘʛʨʫʞʝʥʠʷ, ɝ ï ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʢʪʦʨ ʧʝʨʝʤʝʱʝʥʠʡ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪ 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʤʘʣʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʣʠʥʝʡʥʦʤ 

ʩʪʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ, ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʥʝʧʨʘʚʠʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʞʝ ʧʨʠ ʤʘʣʳʭ 

ʜʝʬʦʨʤʘʮʠʷʭ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʝʜʝʣ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʠ ʪʦʯʥʦʤ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʝʨʝʤʝʱʝʥʠʡ ʨʷʜʘ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʯʝʪ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʤʝʤʙʨʘʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʧʨʝʥʝʙʨʝʛʘʶʪ ʧʨʠ ʠʟʛʠʙʝ ʧʣʘʩʪʠʥ, ʤʦʛʫʪ ʷʚʠʪʴʩʷ ʧʨʠʯʠʥʦʡ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ 

ʧʝʨʝʤʝʱʝʥʠʡ ʜʘʞʝ ʧʨʠ ʤʘʣʳʭ ʜʝʬʦʨʤʘʮʠʷʭ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ 

ʥʘʛʨʫʟʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʛʠʙ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʦʩʪʠʛʘʝʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʵʪʦ 

ʧʨʝʜʩʢʘʟʳʚʘʝʪʩʷ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʝʡ, ʠ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʧʨʠ 

ʧʨʦʜʦʣʞʘʶʱʝʤʩʷ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʙʫʜʝʪ ʧʘʜʘʪʴ.  

ɺ ʣʠʥʝʡʥʦʤ ʩʪʘʪʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ ʧʨʠʥʠʤʘʝʪʩʷ ʣʠʥʝʡʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʜʝʬʦʨʤʘʮʠʷʤʠ ʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʚʥʫʪʨʠ ʵʣʝʤʝʥʪʘ: 

‐ ὄ ẗή 

ʛʜʝ ή ï ʚʝʢʪʦʨ ʫʟʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ. 
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ʇʨʠ ʫʯʸʪʝ ʥʝʣʠʥʝʡʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʜʝʬʦʨʤʘʮʠʡ ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ 

ʚ ʚʠʜʝ: 

‐ ὄ ὄ ή ẗή 

ʅʝʣʠʥʝʡʥʳʡ ʯʣʝʥ ʚʦʟʥʠʢʘʝʪ ʠʟ ʧʦʣʥʦʡ ʟʘʧʠʩʠ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʠʡ: 

‐
όȟ όȟ όȟẗόȟ

ς
 

ʆʪʩʶʜʘ ʚʠʜʥʦ, ʯʪʦ ʨʝʰʝʥʠʝ ʥʝʣʠʥʝʡʥʦʡ ʟʘʜʘʯʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʠʟ 

ʦʜʥʦʢʨʘʪʥʦʛʦ ʨʝʰʝʥʠʷ ʤʘʪʨʠʯʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ὑὼ Ὂ, ʪ.ʢ. ʪʝʧʝʨʴ 

ʤʘʪʨʠʮʘ ʞʸʩʪʢʦʩʪʠ ʘʥʩʘʤʙʣʷ ʂʕ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ. ʀʟ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ 

ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʨʘʙʦʪ ʧʦʣʫʯʘʝʪʩʷ ʥʝʣʠʥʝʡʥʦʝ ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʦ ʠʪʝʨʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʅʴʶʪʦʥʘ-ʈʘʬʩʦʥʘ. ɺ ʫʨʘʚʥʝʥʠʝ ʚʭʦʜʠʪ 

ʤʘʪʨʠʮʘ ʥʘʯʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʠʣʠ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʨʘʩʯʝʪʝ 

ʥʘ ʥʘʯʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʠ ʤʘʪʨʠʮʘ ʙʦʣʴʰʠʭ ʧʝʨʝʤʝʱʝʥʠʡ.  

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʝʚʷʟʢʠ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʩʠʣʦʚʳʤ ʬʘʢʪʦʨʘʤ ʚ ʵʣʝʤʝʥʪʘʭ. ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʨʘʩʯʝʪʦʤ, ʟʘʜʘʚʘʷ ʪʦʯʥʦʩʪʴ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ. 

ɼʣʷ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ ʚ ʧʨʠʨʘʱʝʥʠʷʭ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʠʪʝʨʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʘʪʴ ʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ: 

ὑ ή ẗɝή ɝὊ 

ʛʜʝ ɝή ï ʠʩʢʦʤʳʡ ʚʝʢʪʦʨ ʧʨʠʨʘʱʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ,  

ɝὊ ï ʚʝʢʪʦʨ ʥʝʚʷʟʢʠ ʧʦ ʩʠʣʘʤ,  

ή  ï ʚʝʢʪʦʨ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ ʪʝʢʫʱʝʤ ʰʘʛʝ 

ὑ  ï ʪʘʥʛʝʥʮʠʘʣʴʥʘʷ ʤʘʪʨʠʮʘ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ. 

ʊʘʥʛʝʥʮʠʘʣʴʥʫʶ ʤʘʪʨʠʮʫ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

ὑ ὑ ὑ ὑ  

ɿʜʝʩʴ ὑ  ï ʤʘʪʨʠʮʘ ʞʝʩʪʢʦʩʪʠ ʤʘʣʳʭ ʜʝʬʦʨʤʘʮʠʡ, 

ὑ  ï ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ (ʤʘʪʨʠʮʘ ʥʘʯʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ). 

ὑ  ï ʤʘʪʨʠʮʘ ʙʦʣʴʰʠʭ ʧʝʨʝʤʝʱʝʥʠʡ (ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʤʘʪʨʠʮʘ, ʟʘʚʠʩʷʱʘʷ ʦʪ 

ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʫʯʠʪʳʚʘʶʱʘʷ ʚʢʣʘʜ ʦʪ ʥʝʣʠʥʝʡʥʳʭ ʜʝʬʦʨʤʘʮʠʡ). 

ʋʯʠʪʳʚʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʤʘʪʨʠʮʳ ʙʦʣʴʰʠʭ ʧʝʨʝʤʝʱʝʥʠʡ ὑ , ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʫʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʭʦʜ ʨʘʟʜʝʣʝʥʠʷ ʧʦʣʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʩʠʩʪʝʤʳ ʥʘ ʧʝʨʝʤʝʱʝʥʠʷ ʢʘʢ ʞʝʩʪʢʦʛʦ ʮʝʣʦʛʦ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ. 

ή ή ή  

ʛʜʝ ή  ï ʚʝʢʪʦʨ ʧʦʣʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʵʣʝʤʝʥʪʘ, 
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ή  ï ʚʝʢʪʦʨ ʧʝʨʝʤʝʱʝʥʠʡ ʵʣʝʤʝʥʪʘ ʢʘʢ ʞʝʩʪʢʦʛʦ ʮʝʣʦʛʦ, 

ή  ï ʚʝʢʪʦʨ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ (ʚʳʟʳʚʘʶʱʠʭ ʜʝʬʦʨʤʘʮʠʠ) ʧʝʨʝʤʝʱʝʥʠʡ 

ʵʣʝʤʝʥʪʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʣʝ ʧʝʨʝʤʝʱʝʥʠʡ ʵʣʝʤʝʥʪʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʧʦʚʦʨʦʪ ʠ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ. ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʠ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʧʦʣʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʯʝʨʝʟ 

ʤʘʪʨʠʮʫ ʧʦʚʦʨʦʪʘ Ὑ: 

ή Ὑ ὼ ή ὼ 

ή  ï ʧʦʩʪʫʧʘʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, 

Ὑ ï ʤʘʪʨʠʮʘ ʧʦʚʦʨʦʪʘ ʠʟ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʪʝʢʫʱʝʝ, 

ὼ ï ʚʝʢʪʦʨ ʧʦʣʦʞʝʥʠʷ (ʢʦʦʨʜʠʥʘʪ) ʪʦʯʢʠ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʛʣʦʙʘʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, 

ή  ʚʝʢʪʦʨ ʧʦʣʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʄʘʪʨʠʮʫ ʧʦʚʦʨʦʪʘ Ὑ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʧʦʣʷ ʧʝʨʝʤʝʱʝʥʠʡ, ʘ 

ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʙʘʣʦʯʥʳʭ, ʫʩʨʝʜʥʷʷ ʫʛʣʦʚʳʝ 

ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʫʟʣʘʭ. ɼʣʷ ʤʘʣʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʠʩʧʦʣʴʟʫʷ ʚʚʝʜʝʥʥʫʶ ʤʘʪʨʠʮʫ 

ʧʦʚʦʨʦʪʘ Ὑ, ʪʘʥʛʝʥʮʠʘʣʴʥʫʶ ʤʘʪʨʠʮʫ ʞʝʩʪʢʦʩʪʠ ʵʣʝʤʝʥʪʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ 

ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

ὑ Ὕ ὄ Ὀ ὄ ὝὨὠ 

Ὀ ï ʤʘʪʨʠʮʘ ʫʧʨʫʛʠʭ ʢʦʥʩʪʘʥʪ ʤʘʪʝʨʠʘʣʘ,  

ὄ ï ʦʙʳʯʥʘʷ ʤʘʪʨʠʮʘ, ʩʚʷʟʳʚʘʶʱʘʷ ʤʘʣʳʝ ʜʝʬʦʨʤʘʮʠʷʤʠ ʩ ʫʟʣʦʚʳʤʠ 

ʧʝʨʝʤʝʱʝʥʠʷʤʠ, 

Ὕ ï ʤʘʪʨʠʮʘ ʧʝʨʝʭʦʜʘ ʚ ʪʝʢʫʱʝʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ. 
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ʈʠʩʫʥʦʢ 7.1 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʡ ʦʪ ʧʘʨʘʤʝʪʨʘ ʥʘʛʨʫʟʢʠ 

ʄʘʪʨʠʮʘ Ὕ ʧʝʨʝʭʦʜʘ ʚ ʪʝʢʫʱʝʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʚʷʟʘʥʘ ʩ 

ʠʩʭʦʜʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʚʦʨʦʪʦʤ ʦʯʝʚʠʜʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

Ὕ  Ὕ Ὑ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚʝʢʪʦʨ ʫʟʣʦʚʳʭ ʫʩʠʣʠʡ ʵʣʝʤʝʥʪʘ: 

Ὂ Ὕ ὄ Ὀ ‐Ὠὠ 

ʛʜʝ ‐ ὄ ή  ʠ ή  ï ʚʝʢʪʦʨʳ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ 

ʫʟʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ (ʧʦʚʝʨʥʫʪʦʤ) ʧʦʣʦʞʝʥʠʠ. 

ʌʠʟʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪ 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʥʝʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʠʷʤʠ ʠ 

ʜʝʬʦʨʤʘʮʠʷʤʠ ʚ ʤʘʪʝʨʠʘʣʝ. ʉʚʷʟʴ ʟʘʜʘʝʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʪʘʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

„  Ὀ‐ ẗ‐. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʤʦʜʝʣʠ 

ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ (ʠʜʝʘʣʴʥʦ ʧʣʘʩʪʠʯʥʳʡ, ʙʠʣʠʥʝʡʥʳʡ). ɿʘʜʘʥʠʝ ʩʚʦʡʩʪʚ ʬʠʟʠʯʝʩʢʦʡ 

ʥʝʣʠʥʝʡʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʜʠʘʣʦʛʝ ʄʘʪʝʨʠʘʣʳ ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʩʚʦʡʩʪʚ ʚʳʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʤʘʥʜʘ ʉʚʦʡʩʪʚʘ | ʄʘʪʝʨʠʘʣʳ. ɺ ʥʘʩʪʦʷʱʝʡ ʚʝʨʩʠʠ ʵʪʦʪ 

ʪʠʧ ʨʘʩʯʝʪʘ ʨʝʘʣʠʟʦʚʘʥ ʪʦʣʴʢʦ ʜʣʷ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʈʘʩʯʝʪ ʩ ʫʯʝʪʦʤ ʬʠʟʠʯʝʩʢʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ ʥʝʣʠʥʝʡʥʦʛʦ 

ʨʘʩʯʝʪʘ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʤʘʣʳʭ ʧʝʨʝʤʝʱʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʦʤ ʬʠʟʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʦʛʦ 

ʨʘʩʯʝʪʘ ʷʚʣʷʶʪʩʷ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʜʦʩʪʫʧʥʳʝ ʧʦʩʣʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ, ʘ ʪʘʢʞʝ 

ʢʦʤʧʦʥʝʥʪʳ ʫʧʨʫʛʠʭ ʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. 
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ʈʘʩʯʝʪ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʈʘʩʯʝʪ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʝʪʘ, ʚ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʤʘʣʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʘ 

ʩʦʟʜʘʶʪʩʷ ʬʠʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʩʚʷʟʳʚʘʶʱʠʝ ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʫʟʣʦʚ ʵʣʝʤʝʥʪʦʚ, ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ 

ʫʪʦʯʥʷʶʪʩʷ ʫʩʠʣʠʷ ʚ ʢʦʥʪʘʢʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʦʚʦʜʠʪʩʷ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ. ʂʨʠʪʝʨʠʝʤ 

ʩʭʦʜʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʟʘʠʤʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʦʙʲʝʢʪʦʚ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ 

ʜʦʩʪʫʧʥʳʝ ʧʦʩʣʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ, ʘ ʪʘʢʞʝ ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʠ 

ʪʘʥʛʝʥʮʠʘʣʴʥʳʭ ʩʠʣ, ʚʟʘʠʤʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʢʦʥʪʘʢʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʆʙʱʠʡ ʥʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪ 

ʆʙʱʠʡ ʥʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪ ʷʚʣʷʝʪʩʷ ʥʝʣʠʥʝʡʥʳʤ ʨʘʩʯʝʪʦʤ, ʚʢʣʶʯʘʶʱʝʤ ʚ ʩʝʙʷ 

ʫʯʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʇʨʠ ʨʘʩʯʝʪʝ ʩʙʦʨʦʢ 

(ʥʘʣʠʯʠʠ ʢʦʥʪʘʢʪʥʳʭ ʟʦʥ) ʫʯʠʪʳʚʘʝʪʩʷ ʠ ʢʦʥʪʘʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɼʣʷ ʝʛʦ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʘʪʝʨʠʘʣʘʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʩʚʦʡʩʪʚʦ ʬʠʟʠʯʝʩʢʦʡ 

ʥʝʣʠʥʝʡʥʦʩʪʠ (ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʜʝʬʦʨʤʘʮʠʡ) ʪʦʯʥʦ ʪʘʢʞʝ, ʢʘʢ ʠ ʜʣʷ 

ʬʠʟʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʝʪʘ. ʈʝʰʝʥʠʝ ʥʝʣʠʥʝʡʥʦʛʦ ʤʘʪʨʠʯʥʦʛʦ ʫʨʘʚʥʝʥʠʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʠʪʝʨʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʅʴʶʪʦʥʘ-ʈʘʬʩʦʥʘ. 

ʊʨʝʱʠʥʳ ï XFEM 

ʂʨʘʪʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ "ʊʨʝʱʠʥʳ - XFEM" ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ 

ʪʨʝʱʠʥʳ ʟʘʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ ʚ ʂʕ-ʤʦʜʝʣʴ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʠʥʞʝʥʝʨʫ-ʨʘʩʯʝʪʯʠʢʫ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʩʪʘʪʠʯʝʩʢʫʶ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʥʘ ʵʪʘʧʝ ʵʢʩʧʣʫʘʪʘʮʠʡ. 

ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʩʚʷʟʘʥʥʘʷ ʩ ʪʨʝʱʠʥʦʡ 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʨʝʱʠʥʘ ʠʤʝʝʪ ʥʫʣʝʚʫʶ ʚʳʩʦʪʫ (ʨʘʩʢʨʳʪʠʝ), ʠ ʤʦʜʝʣʠʨʫʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʘʟʨʳʚʘ. 

ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʬʨʦʥʪʘ ʪʨʝʱʠʥʳ ʤʦʞʥʦ ʚʚʝʩʪʠ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ (ʨʠʩʫʥʦʢ 7.2):  

¶ ʆʩʴ z1 ʥʘʧʨʘʚʣʝʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʬʨʦʥʪʫ ʠ ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ, 

ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʪʨʝʱʠʥʝ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʬʨʦʥʪʘ; 

¶ ʆʩʴ z3 ʥʘʧʨʘʚʣʝʥʘ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʬʨʦʥʪʫ; 

¶ ʆʩʴ z2 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʷʤ z1 ʠ z3. 
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ʈʠʩʫʥʦʢ 7.2 ï ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʚ ʪʦʯʢʝ ʬʨʦʥʪʘ ʪʨʝʱʠʥʳ 

ʂʘʞʜʦʡ ʪʦʯʢʝ ὼ, ʣʝʞʘʱʝʡ ʚ ʧʣʦʩʢʦʩʪʠ ᾀ ᾀ, ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʬʨʦʥʪʘ ὶ ʠ ʫʛʦʣ —. 

ʍʘʨʘʢʪʝʨ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʬʨʦʥʪʘ 

ɺ ʨʘʤʢʘʭ ʃʋʄʈ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʬʨʦʥʪʘ ʪʨʝʱʠʥʳ ʥʘʧʨʷʞʝʥʠʷ ʠʤʝʶʪ ʦʩʦʙʝʥʥʦʩʪʴ 

ʪʠʧʘ ʝʜʠʥʠʮʘ ʥʘ ʢʦʨʝʥʴ ʠʟ r 

„ ὶȟ—
Ὢ —

Ѝς“ὶ
Ễ 

ʊʦ ʝʩʪʴ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʬʨʦʥʪʫ ʪʨʝʱʠʥʳ ʥʘʧʨʷʞʝʥʠʷ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ. 

ʂʘʨʪʠʥʘ ʥʘʧʨʷʞʝʥʠʠ ʫ ʬʨʦʥʪʘ ʪʨʝʱʠʥʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 7.3. 

 
ʈʠʩʫʥʦʢ 7.3 ï ʅʘʧʨʷʞʝʥʠʷ ʫ ʬʨʦʥʪʘ ʪʨʝʱʠʥʳ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʦʡ ʵʪʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ (ʂʀʅ) 

ὑ ÌÉÍ
ᴼ
 Ѝς“ὶ „ ὶȟπ 

ὑ ÌÉÍ
ᴼ
 Ѝς“ὶ „ ὶȟπ 

ὑ ÌÉÍ
ᴼ
Ѝς“ὶ „ ὶȟπ 
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ɼʝʬʦʨʤʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ ʦʜʠʥ ʂʀʅ ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ, ʘ ʦʩʪʘʣʴʥʳʝ ʜʚʘ ï 

ʥʫʣʝʚʳʝ, ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 7.4. 

 
 

ʈʠʩʫʥʦʢ 7.4 ï ʊʠʧʳ ʪʨʝʱʠʥ. ʘ) ʪʨʝʱʠʥʘ ʦʪʨʳʚʘ, ʙ) ʪʨʝʱʠʥʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʜʚʠʛʘ, ʚ) 

ʪʨʝʱʠʥʘ ʧʨʦʜʦʣʴʥʦʛʦ ʩʜʚʠʛʘ 

ʆʧʠʩʘʥʠʝ XFEM 

XFEM ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʘʥʜʘʨʪʥʦʛʦ ʄʂʕ ʥʘʣʠʯʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʘʟʠʩʥʳʭ 

ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʨʘʟʨʳʚ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʨʝʱʠʥ, ʘ ʪʘʢʞʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʬʨʦʥʪʘ. ɺ ʧʫʙʣʠʢʘʮʠʷʭ ʧʦ XFEM 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʘʟʠʩʥʳʝ ʬʫʥʢʮʠʠ. 

ɺʳʯʠʩʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʨʦʥʪʦʤ 

ʇʫʩʪʴ ί ʦʙʦʟʥʘʯʘʝʪ ʜʣʠʥʫ ʫʯʘʩʪʢʘ ʬʨʦʥʪʘ ʦʪ ʥʘʯʘʣʘ ʜʦ ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ ʥʘ ʬʨʦʥʪʝ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ, ʩʪʘʚʷʱʝʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʣʶʙʦʡ 

ʪʦʯʢʝ x ʠʟ ʥʝʢʦʪʦʨʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʬʨʦʥʪʘ ʪʨʦʡʢʫ ʯʠʩʝʣ (ίȟὶȟ—). ɺʳʯʠʩʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ 

ίȟὶȟ— ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʛʨʘʬʠʯʝʩʢʦʝ ʧʦʷʩʥʝʥʠʝ ʢ ʧʫʥʢʪʘʤ ʧʦ 

ʚʳʯʠʩʣʝʥʠʶ ʢʦʦʨʜʠʥʘʪ ίȟὶȟ— ʜʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 7.5): 

1. ʆʧʨʝʜʝʣʷʝʪʩʷ ʦʪʨʝʟʦʢ ʬʨʦʥʪʘ, ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʢʘ ὼ (ʜʣʷ ʵʪʦʛʦ 

ʚ ʫʟʣʘʭ ʬʨʦʥʪʘ ʩʪʨʦʠʤ ʧʣʦʩʢʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʤʝʞʥʳʭ ʦʪʨʝʟʢʦʚ ʬʨʦʥʪʘ ʩʠʤʤʝʪʨʠʯʥʳ, ʠ ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʝʤ, ʤʝʞʜʫ 

ʢʘʢʠʤʠ ʠʟ ʵʪʠʭ ʧʣʦʩʢʦʩʪʝʡ ʥʘʭʦʜʠʪʩʷ )̖. 

2. ʀʥʪʝʨʧʦʣʠʨʫʷ ʧʣʦʩʢʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʛʦ ʦʪʨʝʟʢʘ ʬʨʦʥʪʘ, ʥʘʭʦʜʠʤ 

ʪʦʯʢʫ ὼ, ʥʘʭʦʜʷʱʫʶʩʷ ʥʘ ʬʨʦʥʪʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʦʯʢʝ x, ʠ ʟʘʪʝʤ ʧʦ 

ὼ  ʚʳʯʠʩʣʷʝʤ ί. 

3. ὶ ʨʘʚʥʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ὼ ʜʦ ὼ. 

4. ʉʪʨʦʠʤ ʦʢʨʫʞʥʦʩʪʴ ʨʘʜʠʫʩʘ ὶ ʩ ʮʝʥʪʨʦʤ ʚ ὼ, ʣʝʞʘʱʫʶ ʚ ʧʣʦʩʢʦʩʪʠ, 

ʥʘʡʜʝʥʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʥʘ ʰʘʛʝ 2, ʠ ʥʘʭʦʜʠʤ ʪʦʯʢʫ ὼ̒ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʦʡ 

ʦʢʨʫʞʥʦʩʪʠ ʩ ʪʨʝʱʠʥʦʡ. 

5. — ï ʵʪʦ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ὼ ὼ ʠ ὼ ὼ̒. 
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ʈʠʩʫʥʦʢ 7.5 ï ʉʭʝʤʘʪʠʟʘʮʠʷ ʬʨʦʥʪʘ ʪʨʝʱʠʥʳ 

ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʧʦʣʷ ʧʝʨʝʤʝʱʝʥʠʡ 

ɺʚʝʜʸʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ὔ ï ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʤʦʜʝʣʠ, 

•ȟὭ  ρȟȣȟὔ  ï ʥʘʙʦʨ ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ ʦʙʳʯʥʦʛʦ ʄʂʕ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʤʦʜʝʣʠ ʙʝʟ ʪʨʝʱʠʥʳ,  

Ὠ   ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʫʟʣʘʤʠ ʚ ʦʜʥʦʤ ʵʣʝʤʝʥʪʝ,  

Ὑ ρȢπς Ὠ , 

Ὑ ρȢυ Ὑ ȟ  

‎ὶ ï ʩʨʝʟʘʶʱʘʷ ʬʫʥʢʮʠʷ, ʪʘʢʘʷ, ʯʪʦ ‎ὶ ρ ʧʨʠ ὶ Ὑ , ‎ὶ π ʧʨʠ ὶ

Ὑ , ʥʘ ʦʪʨʝʟʢʝ [Ὑ ȟὙ   ‎ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʪ ʦʪ 1 ʢ 0, 

Ὅ  ï ʤʥʦʞʝʩʪʚʦ ʥʦʤʝʨʦʚ ʫʟʣʦʚ, ʦʪʩʪʦʷʱʠʭ ʦʪ ʬʨʦʥʪʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝ ʙʦʣʝʝ Ὑ ȟ 

H  ï ʬʫʥʢʮʠʷ ʍʝʚʠʩʘʡʜʘ (ʨʘʚʥʘʷ 1 ʧʦ ʦʜʥʫ ʩʪʦʨʦʥʫ ʪʨʝʱʠʥʳ ʠ -1 ï ʧʦ ʜʨʫʛʫʶ),  

Ὅ ï ʤʥʦʞʝʩʪʚʦ ʥʦʤʝʨʦʚ ʫʟʣʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʵʣʝʤʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ 

ʩ ʪʨʝʱʠʥʦʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ), 

Ὕὶȟ— ὶȾÓÉÎ —Ⱦς, 
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ʈʠʩʫʥʦʢ 7.6 ï Ὕὶȟ— 

S ï ʜʣʠʥʘ ʬʨʦʥʪʘ ʪʨʝʱʠʥʳ, 

ίȟὭ  ρȟȣȟὓ  ï ʥʝʢʦʪʦʨʳʝ ʪʦʯʢʠ ʥʘ ʦʪʨʝʟʢʝ πȟὛ, 

ὒί ï ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʳʝ ʬʫʥʢʮʠʠ, ʨʘʚʥʳʝ ‏  ʚ ʪʦʯʢʘʭ ίȟὭ  ρȟȣȟὓ, ʛʜʝ 

‏
ρȟ   ʝʩʣʠ  Ὥ Ὦ
πȟ   ʠʥʘʯʝ

. 

ɹʘʟʠʩ XFEM ʦʙʨʘʟʫʶʪ ʬʫʥʢʮʠʠ: 

‪ ὼȟρȟȣȟὔ • ὼȟὭ ρȟȣȟὔ ᷾ Ὄὼ• ὼȟὭɴ Ὅ} ᷾ 

᷾ὒίὼ ‎ὶὼ  Ὕὶὼȟ—ὼ ȟὮ ρȟȣȟὓ  

ʅʫʤʝʨʘʮʠʷ ʬʫʥʢʮʠʡ ‪ ï ʚ ʧʦʨʷʜʢʝ ʚʭʦʞʜʝʥʠʷ ʚ ʜʘʥʥʫʶ ʬʦʨʤʫʣʫ. 

ʇʝʨʝʤʝʱʝʥʠʷ ʠʱʫʪʩʷ ʚ ʚʠʜʝ: 

ό ὼ ό ‪ ὼ

ȟȣȟ

ȟ    Ὠ ρȟςȟσȟ 

ʛʜʝ ό  ï ʥʝʠʟʚʝʩʪʥʳʝ. 

ʇʦʩʪʨʦʝʥʠʝ ʉʃɸʋ 

ʀʩʭʦʜʥʳʝ ʫʨʘʚʥʝʥʠʷ (ʟʥʘʢ ʩʫʤʤʳ ʧʦ ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʠʥʜʝʢʩʘʤ ʥʝ ʧʠʰʝʤ): 

‬„

‬ὼ
πȟὮ ρȟςȟσ 

ʂʘʢ ʠ ʚ ʦʙʳʯʥʦʤ ʄʂʕ, ʥʝʠʟʚʝʩʪʥʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ 

ʥʝʚʷʟʢʠ ʙʘʟʠʩʥʳʤ ʬʫʥʢʮʠʷʤ. ɼʦʤʥʦʞʘʝʤ ʥʘ ‪  ʠ ʠʥʪʝʛʨʠʨʫʝʤ ʧʦ ʚʩʝʡ ʦʙʣʘʩʪʠ 

Ὂ
‬„ όὼ

‬ὼ
‪Ὠ  πȟ    Ὦ ρȟςȟσȟ    Ὧ ρȟȣȟὔ  

ʆʪʩʶʜʘ ʧʦʣʫʯʘʝʤ ʉʃɸʋ ʜʣʷ ό Ȣ 

ʋʯʸʪ ʟʘʢʨʝʧʣʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʦʧʫʩʪʠʤ, ʟʘʬʠʢʩʠʨʦʚʘʥʘ 

ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʥʦʤʝʨ d ʚ ʫʟʣʝ ʥʦʤʝʨ n. ʊʦʛʜʘ ʚʤʝʩʪʦ ʫʨʘʚʥʝʥʠʷ Ὂ π ʜʦʙʘʚʣʷʝʤ ʢ 

ʉʃɸʋ ʫʨʘʚʥʝʥʠʝ ό π. 
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ʉʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ 

ʊʘʢ ʢʘʢ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʥʘʧʨʷʞʝʥʠʷ ʠʤʝʶʪ ʦʩʦʙʝʥʥʦʩʪʴ ʚʙʣʠʟʠ ʬʨʦʥʪʘ, ʝʩʣʠ 

ʧʨʦʩʪʦ ʚʩʪʨʦʠʪʴ ʪʨʝʱʠʥʫ ʚ ʂʕ-ʩʝʪʢʫ ʠ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪ ʦʙʳʯʥʳʤ ʄʂʕ, ʪʦ ʧʦʣʫʯʘʪʩʷ 

ʥʝʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʝʦʙʭʦʜʠʤʦ ʩʛʫʱʘʪʴ ʩʝʪʢʫ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʬʨʦʥʪʘ. ɼʣʷ ʵʪʦʛʦ 

ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ "ɺʩʪʨʦʠʪʴ ʪʨʝʱʠʥʫ ʚ ʤʦʜʝʣʴ (4 

ʫʟʣʦʚʳʝ ʪʝʪʨʘʵʜʨʳ)", ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʚ APM Structure 3D. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ XFEM 

1. ʅʝ ʪʨʝʙʫʝʪʩʷ ʚʩʪʨʘʠʚʘʥʠʝ ʪʨʝʱʠʥʳ ʚ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʫʶ ʩʝʪʢʫ ʠ ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʧʝʨʝʩʪʨʦʝʥʠʝ ʩʝʪʢʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʦʩʪʘ ʪʨʝʱʠʥʳ. 

2. ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʥʘʧʨʷʞʝʥʠʡ. 

ʅʝʜʦʩʪʘʪʢʠ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʉʃɸʋ ʠʜʸʪ ʤʝʜʣʝʥʥʦ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʚ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʚʘʜʨʘʪʫʨ ɻʘʫʩʩʘ ʬʫʥʢʮʠʡ ʩ 

ʦʩʦʙʝʥʥʦʩʪʴʶ (ʧʨʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʦʩʦʙʝʥʥʦʩʪʴ 

ʠʩʯʝʟʘʝʪ). 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʦʜʝʣʠ 

¶ ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜ XFEM ʨʝʘʣʠʟʦʚʘʥ ʪʦʣʴʢʦ ʜʣʷ ʤʦʜʝʣʝʡ, 

ʧʦʣʥʦʩʪʴʶ ʩʦʩʪʦʷʱʠʭ ʠʟ ʪʝʪʨʘʵʜʨʦʚ. 

¶ ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʚʩʷ ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

¶ ɺ ʜʘʥʥʦʡ ʚʝʨʩʠʠ XFEM ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʣʴʢʦ ʦʜʥʦ ʟʘʛʨʫʞʝʥʠʝ. 

¶ ʊʨʝʱʠʥʳ ʤʦʜʝʣʠʨʫʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʪʨʝʫʛʦʣʴʥʳʭ 

ʧʣʘʩʪʠʥ. 

¶ ʋʟʣʳ ʠ ʧʣʘʩʪʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʱʠʥʘʤ, ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʣʦʝ 

"ʊʨʝʱʠʥʳ". 

¶ ʅʦʤʝʨʘ ʫʟʣʦʚ ʪʨʝʱʠʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʴʰʝ ʥʦʤʝʨʦʚ ʫʟʣʦʚ ʤʦʜʝʣʠ. 

¶ ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦ ʪʨʸʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

¶ ɿʘʧʨʝʪ ʧʦʚʦʨʦʪʦʚ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ. 

¶ ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʜʘʚʣʝʥʠʷ ʥʘ ʦʙʲʸʤʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʫʟʣʦʚʳʝ ʥʘʛʨʫʟʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

¶ ʢʘʨʪʳ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʥʘʧʨʷʞʝʥʠʡ, 

¶ ʟʥʘʯʝʥʠʷ ʂʀʅ ʚ ʮʝʥʪʨʘʭ ʦʪʨʝʟʢʦʚ ʬʨʦʥʪʘ ʪʨʝʱʠʥʳ, 

¶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʙʫʜʝʪ ʣʠ ʨʘʩʪʠ ʪʨʝʱʠʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʨʝʟʢʘ ʬʨʦʥʪʘ, 
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¶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʙʫʜʝʪ ʣʠ ʪʨʝʱʠʥʘ ʨʘʩʪʠ ʭʦʪʷ ʙʳ ʥʘ ʦʜʥʦʤ ʦʪʨʝʟʢʝ 

ʬʨʦʥʪʘ, 

¶ ʚʝʣʠʯʠʥʫ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥʳ. 

ʊʨʝʱʠʥʳ ï ʞʠʟʥʴ/ʩʤʝʨʪʴ ʵʣʝʤʝʥʪʦʚ 

ʂʨʘʪʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 

ɼʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʧʦʟʚʦʣʷʝʪ ʠʥʞʝʥʝʨʫ-ʨʘʩʯʝʪʯʠʢʫ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʦʚʝʜʝʥʠʝʤ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʦʨʠʠ 

ʧʨʦʯʥʦʩʪʠ: 

¶ ʪʝʦʨʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (III ʪʝʦʨʠʷ ʧʨʦʯʥʦʩʪʠ); 

¶ ʪʝʦʨʠʷ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ (IV ʪʝʦʨʠʷ ʧʨʦʯʥʦʩʪʠ); 

¶ ʪʝʦʨʠʷ ʄʦʨʘ (V ʪʝʦʨʠʷ ʧʨʦʯʥʦʩʪʠ). 

ʅʘʧʨʷʞʝʥʠʷ ʚ ʚʝʨʰʠʥʝ ʪʨʝʱʠʥʳ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʠ 

(ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ), ʧʦʵʪʦʤʫ ʜʣʷ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʘ ʥʘ 

ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʚ ʚʝʨʰʠʥʝ ʪʨʝʱʠʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ ʣʠʥʝʡʥʦʡ ʫʧʨʫʛʦʡ 

ʤʝʭʘʥʠʢʠ ʨʘʟʨʫʰʝʥʠʷ (ʃʋʄʈ), ʘ ʠʤʝʥʥʦ: 

¶ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʵʥʝʨʛʠʡ ʩ ʫʯʝʪʦʤ ʪʨʝʭ 

ʪʠʧʦʚ ʪʨʝʱʠʥ (Ὃ ); 

¶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʘʨʘʤʝʪʨ (ʪʝʦʨʠʷ ɻʨʠʬʬʠʪʩʘ ʧʣʶʩ ʵʥʝʨʛʠʷ 

ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ) ʩ ʫʯʝʪʦʤ ʪʨʝʭ ʪʠʧʦʚ ʪʨʝʱʠʥ (Ὗ ). 

ʊʠʧʳ ʪʨʝʱʠʥ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 7.7. 

 

ʈʠʩʫʥʦʢ 7.7 ï ʊʠʧʳ ʪʨʝʱʠʥ. 

ʘ) ʪʨʝʱʠʥʘ ʦʪʨʳʚʘ, ʙ) ʪʨʝʱʠʥʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʜʚʠʛʘ, ʚ) ʪʨʝʱʠʥʘ ʧʨʦʜʦʣʴʥʦʛʦ ʩʜʚʠʛʘ 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʘʶʪ ʜʦʩʪʦʚʝʨʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʪʦʤ ʩʣʫʯʘʝ ʝʩʣʠ: 

¶ ʟʦʥʘ ʧʣʘʩʪʠʯʥʦʩʪʠ ʫ ʚʝʨʰʠʥʳ ʪʨʝʱʠʥʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 20% ʜʣʠʥʳ 

ʪʨʝʱʠʥʳ (ʤʘʣʦʤʘʩʰʪʘʙʥʘʷ ʪʝʢʫʯʝʩʪʴ). ʊ.ʝ. ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ, ʥʘʧʨʠʤʝʨ, 

ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʢʘʢ ʯʫʛʫʥ, ʜʶʨʘʣʴ, ʤʥʦʛʠʝ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ, ʩʪʝʢʣʦ, 
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ʢʝʨʘʤʠʢʘ, ʩʫʭʦʝ ʜʝʨʝʚʦ, ʙʝʪʦʥ. ɽʩʣʠ ʟʦʥʘ ʧʣʘʩʪʠʯʥʦʩʪʠ ʫ ʚʝʨʰʠʥʳ 

ʪʨʝʱʠʥʳ ʙʦʣʴʰʝ 20% ʜʣʠʥʳ ʪʨʝʱʠʥʳ (ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʪʝʢʫʯʝʩʪʴ), ʪʦ 

ʠʥʩʪʨʫʤʝʥʪʳ ʃʋʄʈ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʣʴʟʷ; 

¶ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʦʙʨʘʟʮʘ ʧʦʩʣʝ ʨʘʟʨʳʚʘ ŭ ʥʝ ʧʨʝʚʳʰʘʝʪ 20% (ʧʦ 

ɻʆʉʊ 25.506-85); 

¶ ʨʘʟʨʫʰʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʥʝʪʪʦ-ʩʝʯʝʥʠʠ ʦʙʨʘʟʮʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 0.8 

ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘ ʛʣʘʜʢʠʭ ʦʙʨʘʟʮʘʭ. 

ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʂʕ: 

ʇʣʘʩʪʠʥʯʘʪʳʝ ʂʕ:  

¶ 3-ʭ ʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ; 

¶ 4-ʭ ʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ; 

ʆʙʲʝʤʥʳʝ ʂʕ: 

¶ 4-ʭ ʫʟʣʦʚʦʡ ʪʝʪʨʘʵʜʨ; 

¶ 5-ʪʠ ʫʟʣʦʚʘʷ ʧʠʨʘʤʠʜʘ; 

¶ 6-ʪʠ ʫʟʣʦʚʘʷ ʧʨʠʟʤʘ; 

¶ 8-ʤʠ ʫʟʣʦʚʦʡ ʛʝʢʩʘʵʜʨ. 

ɸ ʪʘʢʞʝ ʠʭ ʢʦʤʙʠʥʘʮʠʠ. 

ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: 

¶ ʀʟʦʪʨʦʧʥʳʝ; 

¶ ʆʨʪʦʪʨʦʧʥʳʝ; 

¶ ɸʥʠʟʦʪʨʦʧʥʳʝ; 

¶ ʉ ʘʨʤʠʨʦʚʘʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʪʫʩʘ "ʉʤʝʨʪʴ" ʂʕ ʜʝʘʢʪʠʚʠʨʫʝʪʩʷ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʯʘʩʪʠ 

ʤʘʪʨʠʮʳ ʞʝʩʪʢʦʩʪʠ, ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥʳ, ʥʘ 

ʨʝʟʢʦ ʩʦʢʨʘʱʘʶʱʠʡʩʷ ʬʘʢʪʦʨ (ESTIF). ʕʪʦʪ ʬʘʢʪʦʨ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 2.0E-3. ʅʘʧʨʷʞʝʥʠʷ 

ʚ ʵʣʝʤʝʥʪʝ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʪʝʦʨʠʠ: 

¶ ʪʝʦʨʠʷ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ (ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʢʚʘʟʠʭʨʫʧʢʠʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ) 

Ὓ
ρ

ς
Ὓ Ὓ Ὓ Ὓ Ὓ Ὓ  

ʛʜʝ Ὓ, Ὓ, Ὓ ï ʛʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ; 
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¶ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʢʚʘʟʠʭʨʫʧʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ) 

†
Ὓ Ὓ

ς
 

¶ ʪʝʦʨʠʷ ʄʦʨʘ (ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʭʨʫʧʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ) 

Ὓ Ὓ
„

„
Ὓ 

ʛʜʝ: 

„ ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, 

„ ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ; 

ɼʣʷ ʟʘʨʦʞʜʝʥʠʷ ʪʨʝʱʠʥʳ ʜʦʣʞʥʦ ʚʳʧʦʣʥʠʪʴʩʷ ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʠ: 

Ὓ Ὓ ȟ 

† † ȟ 

Ὓ Ὓ ȟ 

ʛʜʝ: 

Ὓ  ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ,  

†  ï ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʧʦ ʩʜʚʠʛʫ. 

ʇʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥʳ (ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʠ), ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʳʯʠʩʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʂʀʅ (ὑ , ὑ , ὑ ) ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ 

ʪʨʝʱʠʥʳ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʦʢʝ 7.7. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʤʘʪʝʨʠʣʘ (ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ „ ) ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʟ ɻʆʉʊ 25.506-85. 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʳʯʠʩʣʝʥʠʝ ʫʩʣʦʚʥʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʂʀʅ ʜʣʷ 

ʪʨʝʱʠʥʳ 1-ʛʦ ʪʠʧʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὑ ḙπȟφυ „  “ЍὥὶὩὥ 

ɼʣʷ ʪʨʝʱʠʥʳ 2-ʛʦ ʪʠʧʘ ʧʦ ʬʦʨʤʫʣʝ: 

ὑ ḙπȟφυ †  “ЍὥὶὩὥ 

ɼʣʷ ʪʨʝʱʠʥʳ 3-ʛʦ ʪʠʧʘ ʧʦ ʬʦʨʤʫʣʝ 

ὑ ḙπȟφυ †  “ЍὥὶὩὥ 

ʛʜʝ: 

„  ï ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ, 

†  ï ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʧʦ ʩʜʚʠʛʫ, 
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ὥὶὩὥ ï ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʝʱʠʥʳ ʚ ʧʣʦʩʢʦʩʪʠ ‌, ʦʙʨʘʟʦʚʘʥʥʦʡ ʝʜʠʥʠʯʥʳʤʠ 

ʚʝʢʪʦʨʘʤʠ ὼ ʠ ώ. ʇʣʦʩʢʦʩʪʴ ‌ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 7.8 

 
ʈʠʩʫʥʦʢ 7.8 ï ʇʣʦʩʢʦʩʪʴ ‌ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʨʝʱʠʥʝ 

ʂʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʂʀʅ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʪʨʝʱʠʥʳ ʢʦʥʚʝʨʪʠʨʫʶʪʩʷ ʚ 

ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʵʥʝʨʛʠʡ (ʫʜʝʣʴʥʘʷ ʨʘʙʦʪʘ ʨʘʟʨʫʰʝʥʠʷ) ʜʣʷ ʩʣʫʯʘʷ 

ʇɼʉ (Ὃ , Ὃ , Ὃ ). ʇʦʩʢʦʣʴʢʫ, ʧʨʠ ʇɼʉ ʨʘʟʨʫʰʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʠʞʝ, 

ʯʝʤ ʧʨʠ ʇʅʉ.  

ɿʘʪʝʤ, ʚʳʯʠʩʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ 

Ὃ  ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʪʨʝʭ ʪʠʧʦʚ ʪʨʝʱʠʥ ʧʦ ʬʦʨʤʫʣʝ: 

Ὃ
ρ ‘

Ὁ
ὑ ὑ

ρ ‘

Ὁ
ὑ  

ʛʜʝ ‘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ, 

Ὁ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ. 

ɺ ʚʝʨʰʠʥʝ ʪʨʝʱʠʥʳ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʠʠ ʜʝʬʦʨʤʘʮʠʡ ʚʳʯʠʩʣʷʝʪʩʷ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʦʨʠʡ ɻʨʠʬʬʠʪʩʘ ʠ ʵʥʝʨʛʠʠ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ (ʯʝʪʚʝʨʪʘʷ ʪʝʦʨʠʷ 

ʧʨʦʯʥʦʩʪʠ): 

Ὗ “
ρ ‘

φὉ
Ὓ Ὓ Ὓ Ὓ Ὓ Ὓ  ὠ ȾὥὶὩὥ 

ʛʜʝ: 

6  ï ʦʙʲʝʤ ʂʕ; 

ὥὶὩὥ ï ʧʣʦʱʘʜʴ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʧʝʨʝʩʝʯʝʥʠʝʤ ʨʝʙʝʨ ʂʕ ʩ 

ʧʣʦʩʢʦʩʪʴʶ ‌. 

ʂʦʵʬʬʠʮʠʝʥʪ “ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʯʝʪʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʣʝʡ 

ʥʘʧʨʷʞʝʥʠʡ ʫ ʚʝʨʰʠʥʳ ʪʨʝʱʠʥʳ. 
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ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʠʛʫʨʘ, ʧʦʣʫʯʝʥʥʘʷ ʧʝʨʝʩʝʯʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ ‌ ʩ ʨʝʙʨʘʤʠ ʂʕ (ʥʘ 

ʧʨʠʤʝʨʝ 4-ʭ ʫʟʣʦʚʦʛʦ ʪʝʪʨʘʵʜʨʘ) ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 7.9 (ὥὶὩὥ Ὓ , ʛʜʝ 

3  ï ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ ὃὄὅ).  

 
ʈʠʩʫʥʦʢ 7.9 ï ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʠʛʫʨʘ ʚ ʬʦʨʤʝ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC, ʧʦʣʫʯʝʥʥʘʷ 

ʧʝʨʝʩʝʯʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ ‌ ʩ ʨʝʙʨʘʤʠ ʂʕ 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʣʦʩʢʦʩʪʴ ‌ ʦʙʨʘʟʫʝʪʩʷ ʧʦ ʜʚʫʤ ʚʝʢʪʦʨʘʤ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

(Ὓ ʠ Ὓ) ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʟʣʝ ʚʝʨʰʠʥʳ ʪʨʝʱʠʥʳ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʜʣʷ ʟʘʨʦʞʜʝʥʠʷ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʝʱʠʥʳ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʫʩʣʦʚʠʡ. ʇʨʠ ʵʪʦʤ ʂʕ ʦʩʣʘʙʣʷʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ὉὛὝὍὊ. 

ʇʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʜʝʪʘʣʠ ʩ ʪʨʝʱʠʥʦʡ ʧʨʦʠʟʦʡʜʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

5

'
ρ 

ʂʦʛʜʘ ʫʩʣʦʚʠʷ ʟʘʨʦʞʜʝʥʠʷ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʝʱʠʥʳ ʠ ʫʩʣʦʚʠʝ ʧʦʣʥʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ ʜʝʪʘʣʠ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ, ʪʦ ʨʘʟʨʫʰʝʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 

ʂʕ ʦʩʣʘʙʣʷʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ: 

ὉὛὝὍὊ 
Ὃ

Ὗ
 

ɸʥʘʣʠʟ ʠʜʝʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ: 

1) ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝ ʜʦʩʪʠʛʥʝʪ 

ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʨʠʩʫʥʦʢ 7.10). 



166 

 
ʈʠʩʫʥʦʢ 7.10 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʟʘʜʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʪʝʨʘʮʠʡ 

2) ʉʫʤʤʘʨʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʢʫʱʝʡ ʠʪʝʨʘʮʠʡ Ὗ ʥʝ ʧʨʝʚʳʰʘʶʪ 10-ʪʠ ʢʨʘʪʥʳʝ 

ʩʫʤʤʘʨʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʝʜʳʜʫʱʝʡ Ὗ  

Ὗ ρπẗὟ  

3) ɺʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʟʘʨʦʞʜʝʥʠʷ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʝʱʠʥʳ. 

4) ɺʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʯʠʥʘʝʪʩʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʨʦʩʪ 

ʪʨʝʱʠʥʳ, ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʨʘʟʨʫʰʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ. ʇʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʥʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ 

ʥʝ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʦʥ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʚʳʧʦʣʥʠʪʩʷ ʫʩʣʦʚʠʝ 2 ʠʣʠ 1. ʕʪʦ 

ʩʜʝʣʘʥʦ ʩ ʮʝʣʴʶ ʧʦʢʘʟʘʪʴ ʧʫʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʪʨʝʱʠʥʳ. 

ɺʳʟʦʚ ʚ APM Structure 3D 

ʄʝʥʶ ʈʘʩʯʝʪʳ | ʈʘʩʯʝʪ | ʅʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪ | ʊʨʝʱʠʥʳ ï ʞʠʟʥʴ/ʩʤʝʨʪʴ ʵʣʝʤʝʥʪʦʚ 
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ʈʠʩʫʥʦʢ 7.11 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ "ʈʘʩʯʝʪ" 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʦʩʪʫʧʥʳ ʚ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ | ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ...  

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ "ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ" (ʨʠʩʫʥʦʢ 7.12) 

ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ "ʊʠʧ ʨʘʩʯʝʪʘ" ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ "ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʨʝʱʠʥʳ". 

ɺʦ ʚʢʣʘʜʢʝ "ʉʪʘʪʠʢʘ" ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʦʤʝʨ ʰʘʛʘ (ʥʘʧʨʦʪʠʚ "ʐʘʛ") ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʪʠʧʘ 

ʨʝʟʫʣʴʪʘʪʦʚ (ʥʘʧʨʦʪʠʚ "ʊʠʧ ʨʝʟʫʣʴʪʘʪʦʚ"). ɺʢʣʘʜʢʘ "ɸʥʠʤʘʮʠʷ" (ʨʠʩʫʥʦʢ 7.13) 

ʧʦʟʚʦʣʷʝʪ ʧʦʩʤʦʪʨʝʪʴ ʘʥʠʤʘʮʠʶ ʧʨʦʮʝʩʩʘ ʟʘʨʦʞʜʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʪʨʝʱʠʥʳ/ʪʨʝʱʠʥ. 
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ʈʠʩʫʥʦʢ 7.12 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ "ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ" ʚʢʣʘʜʢʘ "ʉʪʘʪʠʢʘ" 

 
ʈʠʩʫʥʦʢ 7.13 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ "ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ" ʚʢʣʘʜʢʘ "ɸʥʠʤʘʮʠʷ" 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ çʂʘʥʘʪè 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʂʘʥʘʪʳ, ʷʚʣʷʷʩʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʟʜʘʥʠʷʭ ʠ 

ʩʦʦʨʫʞʝʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʜʦʙʥʳʝ ʵʣʝʤʝʥʪʳ 

ʥʘʭʦʜʷʪ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʦʩʪʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʪʪʷʞʝʢ, ʚ ʢʘʯʝʩʪʚʝ ʚʝʨʪʠʢʘʣʴʥʳʭ 
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ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʨʝʩʪʦʚʳʭ ʩʚʷʟʝʡ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʛʨʘʞʜʘʥʩʢʠʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʩʢʨʝʧʣʝʥʠʷ ʙʘʰʝʥ, ʤʘʯʪ ʠ ʧʨʦʯʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

ʂʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ çʂʘʥʘʪè ʷʚʣʷʝʪʩʷ ʦʩʦʙʳʤ ʪʠʧʦʤ ʥʝʩʫʱʝʛʦ ʵʣʝʤʝʥʪʘ, ʪʘʢ 

ʢʘʢ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʝʪʦʚ, ʦʪ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ 

ʢʘʥʘʪʘ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʪʦʣʴʢʦ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʫʩʠʣʠʷ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ 

ʫʩʣʦʞʥʷʝʪ ʧʦʨʷʜʦʢ ʨʘʩʯʝʪʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʦʩʪʘʚʝ ʥʝʩʫʱʝʛʦ 

ʢʘʨʢʘʩʘ ʢʘʥʘʪʳ. ʌʫʥʢʮʠʦʥʘʣ, ʦʧʠʩʘʥʥʳʡ ʥʠʞʝ, ʧʦʟʚʦʣʷʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʫʧʨʦʩʪʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʯʝʪʘ ʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʫʱʝʛʦ ʵʣʝʤʝʥʪʘ ʢʘʥʘʪʳ.  

ʅʘʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʝʪʘ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʅʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʢʘʥʘʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʠʭ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ. ʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʥʘʪʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʪʝʨʞʥʝʚʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ï ʬʫʥʢʮʠʷ çʉʪʝʨʞʝʥʴè ʥʘ ʧʘʥʝʣʠ çʈʠʩʦʚʘʪʴè. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʳʧʦʣʥʷʪʴ ʨʘʟʙʠʝʥʠʝ 

ʩʪʝʨʞʥʷ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʢʘʥʘʪ, ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʥʝ 

ʩʣʝʜʫʝʪ.  

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʩʦʟʜʘʥʠʷ ʚ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʢʘʢ ʢʘʥʘʪʳ, ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʚʦʡʩʪʚʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ 

ʩʚʦʡʩʪʚʘ ʢʘʥʘʪʘ, ʧʝʨʝʡʪʠ çʉʚʦʡʩʪʚʘè Ÿ çʊʠʧ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚè, ʚ ʚʳʧʘʜʘʶʱʝʤ 

ʩʧʠʩʢʝ ʚʳʙʨʘʪʴ çʂʘʥʘʪè, ʘ ʟʘʪʝʤ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʇʨʠʧʠʩʘʪʴ ʚʳʜʝʣʝʥʥʳʤè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ ʩʪʝʨʞʥʝʚʳʝ ʵʣʝʤʝʥʪʳ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ 

ʢʘʥʘʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʝʪʦʚ.  

ʅʘʛʨʫʟʢʠ 

ʂʦʨʨʝʢʪʥʳʡ ʫʯʸʪ ʨʘʙʦʪʳ ʢʘʥʘʪʦʚ ʚ ʩʦʩʪʘʚʝ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʪʨʝʙʫʝʪ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʧʨʘʚʠʣ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘʛʨʫʞʝʥʠʡ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ.  

ɿʘʜʘʥʠʝ ʥʘʛʨʫʟʦʢ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʦʩʣʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʥʘʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʥʦʚʦʝ ʟʘʛʨʫʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʝ 

ʙʫʜʝʪ ʚʢʣʶʯʝʥʘ ʥʘʛʨʫʟʢʘ ʥʘ ʢʘʥʘʪʳ.  

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʟʘʛʨʫʞʝʥʠʷ, ʥʘ ʵʣʝʤʝʥʪʳ çʂʘʥʘʪʳè ʟʘʜʘʸʪʩʷ ʥʘʛʨʫʟʢʘ ʥʘʞʘʪʠʝʤ 

ʢʥʦʧʢʠ çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷè ʥʘ ʧʘʥʝʣʠ çʅʘʛʨʫʟʢʠè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʢʘʥʘʪʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʚ 

ʚʠʜʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʥʘʯʘʣʴʥʦʡ ʜʣʠʥʳ ʢʘʥʘʪʘ, ʩʠʣʳ ʥʘʪʷʞʝʥʠʷ ʠʣʠ 
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ʥʘʧʨʷʞʝʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʜʦʣʞʥʘ 

ʙʳʪʴ ʠʟʚʝʩʪʥʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʝʪʦʚ.  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʟʘʜʘʥʠʷ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ, ʚ 

ʢʦʪʦʨʫʶ, ʜʦʣʞʥʳ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʪʦʣʴʢʦ ʟʘʛʨʫʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʟʘʜʘʥʳ ʥʘʛʨʫʟʢʠ ʦʪ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʟʘʛʨʫʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʟʘʜʘʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʜʝʬʦʨʤʘʮʠʷ ʢʘʥʘʪʘ.  

ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʩʯʝʪʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʟʘʛʨʫʞʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʚ ʢʘʞʜʫʶ ʠʟ ʩʦʟʜʘʚʘʝʤʳʭ ʢʦʤʙʠʥʘʮʠʡ ʦʙʷʟʘʪʝʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʟʘʛʨʫʞʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʜʝʬʦʨʤʘʮʠʶ ʢʘʥʘʪʦʚ.  

ɼʠʘʣʦʛ çʈʘʩʯʝʪè 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʢʘʥʘʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʘʛʨʫʟʦʢ, ʟʘʛʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʢʦʤʙʠʥʘʮʠʡ ʟʘʛʨʫʞʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʈʘʩʯʝʪʳè 

Ÿ çʈʘʩʯʝʪè ʠ ʚʳʙʨʘʪʴ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʩʧʠʩʢʝ çʅʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪè. ɺ ʚʳʧʘʜʘʶʱʝʤ 

ʩʧʠʩʢʝ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʝʪʘ çʆʜʥʦʩʪʦʨʦʥʥʠʝ ʦʧʦʨʳ ʠ ʢʘʥʘʪʳè, ʘ 

ʟʘʪʝʤ ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʦʢ çʅʘʪʷʞʝʥʠʝ ʢʘʥʘʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪè ʠ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ 

ʚʳʙʨʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʟʘʛʨʫʞʝʥʠʡ, ʩʦʜʝʨʞʘʱʫʶ ʪʦʣʴʢʦ ʟʘʛʨʫʞʝʥʠʷ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʢʘʥʘʪʦʚ. ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʈʘʩʯʝʪ 

ʜʣʷ ʟʘʛʨʫʞʝʥʠʷè ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʢʠ ʩ ʢʦʤʙʠʥʘʮʠʷʤʠ ʟʘʛʨʫʞʝʥʠʡ ʠʣʠ 

ʦʪʜʝʣʴʥʳʤʠ ʟʘʛʨʫʞʝʥʠʷʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʫʯʝʩʪʴ ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪʫ ʢʘʥʘʪʦʚ.  

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʩʪʫʧʥʦ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʝʣʠʥʝʡʥʳʭ ʨʘʩʯʝʪʦʚ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩ ʫʯʸʪʦʤ ʨʘʙʦʪʳ ʢʘʥʘʪʦʚ.  

ʆʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʤʝʥʶ çʈʝʟʫʣʴʪʘʪʳè 

Ÿ çʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʊʠʧ ʨʘʩʯʝʪʘè 

ʫʢʘʟʳʚʘʶʪʩʷ ʪʨʝʙʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ï çʅʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʦʧʦʨ ʠ 

ʢʘʥʘʪʦʚè, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʨʘʩʯʝʪʘ. 
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ʈʘʩʯʝʪ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ 

ʈʘʩʯʝʪ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʚʝʜʝʪʩʷ ʩ ʫʯʝʪʦʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʤʘʪʨʠʮʳ ʤʘʩʩ. ʈʘʩʯʝʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʝ ʦʙʦʙʱʝʥʥʦʡ ʟʘʜʘʯʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ: 

‫ ẗὓ ὑ ẗɝ π 

ʛʜʝ: ï ʢʨʫʛʦʚʘʷ ʩʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ, ὓ ï ʤʘʪʨʠʮʘ ʤʘʩʩ, ὑ ï ʤʘʪʨʠʮʘ ʞʝʩʪʢʦʩʪʠ ‫ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɝ ï ʚʝʢʪʦʨ ʩʦʙʩʪʚʝʥʥʦʡ ʬʦʨʤʳ. 

ʈʘʩʯʝʪ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʂʨʘʪʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 

ʇʨʠ ʨʘʩʯʝʪʝ ʥʘ ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʜʚʝʨʞʝʥʘ 

ʜʝʡʩʪʚʠʶ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʠʟʤʝʥʷʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʘʢʦʥʫ. 

ʆʩʥʦʚʥʳʤ ʫʨʘʚʥʝʥʠʝʤ, ʦʧʠʩʳʚʘʶʱʠʤ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ, ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ 

ʨʘʚʥʦʚʝʩʠʷ: 

ὓẗɝ ὅẗɝ ὑẗɝ ὖὸ 

ʛʜʝ: ὓ ï ʤʘʪʨʠʮʘ ʤʘʩʩ ʩʠʩʪʝʤʳ, ὅ ï ʤʘʪʨʠʮʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ, ὑ ï ʤʘʪʨʠʮʘ 

ʞʝʩʪʢʦʩʪʠ, ɝ ï ʚʝʢʪʦʨ ʫʟʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ, ὖὸ ï ʚʝʢʪʦʨ ʚʥʝʰʥʝʡ 

ʥʘʛʨʫʟʢʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʚʨʝʤʝʥʠ. 

ʄʝʪʦʜ ʨʘʟʣʦʞʝʥʠʷ ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ ʬʦʨʤʘʤ 

ɼʣʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʫʯʝʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʤʘʪʨʠʮʘ ὅ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʤʘʪʨʠʮ ὑ ʠ ὓ: 

ὅ ‍ẗὑ ‍ẗὓ 

ʛʜʝ: ʢʦʵʬʬʠʮʠʝʥʪʳ ‍ ʠ ‍ ʧʦʜʙʠʨʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪʘʭ ʜʝʢʨʝʤʝʥʪʳ ʢʦʣʝʙʘʥʠʡ ʙʳʣʠ ʧʦʩʪʦʷʥʥʳ. ʕʪʠʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʯʘʩʪʦʪʥʦ-ʥʝʟʘʚʠʩʠʤʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʤʥʦʛʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʉʦʛʣʘʩʥʦ ʟʘʧʠʩʠ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʚʩʝ ʩʠʣʦʚʳʝ ʬʘʢʪʦʨʳ ʠʟʤʝʥʷʶʪʩʷ ʧʦ 

ʦʜʥʦʤʫ ʟʘʢʦʥʫ. ʇʨʠ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʨʘʟʣʦʞʝʥʠʷ ʨʝʰʝʥʠʷ ʚ ʨʷʜ 

ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ ʬʦʨʤʘʤ ʢʦʣʝʙʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ: 

ɝ ὺήὸ 

ʛʜʝ ὺ ï ʚʝʢʪʦʨ i-ʪʦʡ ʩʦʙʩʪʚʝʥʥʦʡ ʬʦʨʤʳ, ή ï ʦʙʦʙʱʝʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ i-ʪʦʡ 

ʬʦʨʤʝ. 
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ʀʩʧʦʣʴʟʫʷ ʪʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʠʩʭʦʜʥʦʝ ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩʚʦʜʠʪʩʷ ʢ n 

ʥʝʟʘʚʠʩʠʤʳʤ ʫʨʘʚʥʝʥʠʷʤ ʪʠʧʘ: 

ή ‎ή ‫ή
ὗ ὸ

ὓ
 

ʛʜʝ ,ï ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʧʦ i-ʪʦʡ ʬʦʨʤʝ ‫  

‎ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʫʧʨʫʛʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ‎  ï ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʜʝʢʨʝʤʝʥʪ ʢʦʣʝʙʘʥʠʡ, ʯʠʩʣʝʥʥʦ ‏ Ⱦ“, ʛʜʝ‏

ʨʘʚʥʳʡ ʣʦʛʘʨʠʬʤʫ ʦʪʥʦʰʝʥʠʷ ʘʤʧʣʠʪʫʜ ʜʣʷ ʜʚʫʭ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʥʘ 

ʧʝʨʠʦʜ ‏ ÌÎ . 

ὓ ὺὓὺ ï ʦʙʦʙʱʝʥʥʘʷ ʤʘʩʩʘ ʜʣʷ i-ʡ ʬʦʨʤʳ ʢʦʣʝʙʘʥʠʡ,  

ὗ ὺὖ ï ʦʙʦʙʱʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʜʣʷ i-ʡ ʬʦʨʤʳ. 

ɿʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʥʫʣʝʚʳʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʛʨʘʣʘ 

ɼʶʘʤʝʣʷ. 

ή ὃὩ ÓÉÎ‫ὸ •
ρ

ὓ‫
ὗ ὸὩ ÓÉÎ‫ρ † Ὠ† 

ʛʜʝ ὃ ʠ •  ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, 

ὲ
“‎

Ὕ

‎‫

ς

‫‏

ς“
 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʛʨʫʟʦʢ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ 

ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʥʦʤʝʨʘ ʯʘʩʪʦʪʳ i. ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʫʯʠʪʳʚʘʶʪ 3-5 ʧʝʨʚʳʭ 

ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ. ɿʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʢʠ ʦʪ ʚʨʝʤʝʥʠ ʟʘʜʘʝʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʅʘʛʨʫʟʢʠ | ɻʨʘʬʠʢ ʅʘʛʨʫʟʢʠ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʦʢ ʚʦ ʚʨʝʤʝʥʠ. 

¶ ʃʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʜʝʢʨʝʤʝʥʪ ʢʦʣʝʙʘʥʠʡ. 

¶ ʂʦʣʠʯʝʩʪʚʦ ʫʯʠʪʳʚʘʝʤʳʭ ʚ ʨʘʩʯʝʪʝ ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ. 

¶ ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʨʘʩʯʝʪ. 

¶ ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʯʝʪʥʳʭ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ. 

ʄʝʪʦʜ ʧʨʷʤʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʇʨʠ ʧʨʷʤʦʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʤʘʪʨʠʮʳ ʣʠʥʝʡʥʳ ʥʝ ʚʦ 

ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ, ʘ ʪʦʣʴʢʦ ʥʘ ʢʦʨʦʪʢʠʭ ʦʪʨʝʟʢʘʭ ʚʨʝʤʝʥʠ ῳὸ. ʀ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʜʠʩʢʨʝʪʥʳʭ ʪʦʯʢʘʭ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 
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ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ  π ʚʩʝ ʚʝʢʪʦʨʘ ɝ, ɝ, ɝ ï ʠʟʚʝʩʪʥʳ, ʠ 

ʯʪʦʙʳ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ Ὕ ï ʵʪʦʪ ʠʥʪʝʨʚʘʣ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ n ʨʘʚʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ ῳὸ: ῳὸ  ˟Ⱦὲ 

ʇʨʠ ʤʝʪʦʜʝ ʍʘʙʦʣʪʘ ʥʘʭʦʜʠʪʩʷ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ὓẗɝ ὅẗɝ ὑẗɝ ὖὸ 

ʜʣʷ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ὸ ῳὸ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʤʝʪʦʜ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʨʝʰʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʜʚʫʭ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ ὸ ʠ ὸ ῳὸ. ʕʪʦʛʦ 

ʨʝʰʝʥʠʷ ʤʳ ʦʙʳʯʥʦ ʥʝ ʟʥʘʝʤ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʵʪʠʭ ʥʘʯʘʣʴʥʳʭ ʜʚʫʭ ʪʦʯʝʢ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ɗ-ʤʝʪʦʜ ɺʠʣʩʦʥʘ. 

ɺ ɗ-ʤʝʪʦʜʝ ɺʠʣʩʦʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʣʠʥʝʡʥʦʝ ʠʟʤʝʥʝʥʠʝ ʫʩʢʦʨʝʥʠʷ ʚ ʠʥʪʝʨʚʘʣʝ 

ʚʨʝʤʝʥʠ ʦʪ ὸ ʜʦ ὸ ῳὸ. ʕʪʦʪ ʤʝʪʦʜ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʯʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ (ʢʘʢ 

ʧʨʠ ʤʝʪʦʜʝ ʍʘʙʦʣʪʘ), ʧʦʩʢʦʣʴʢʫ ʚʝʣʠʯʠʥʳ ʧʝʨʝʤʝʱʝʥʠʷ, ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʜʣʷ 

ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ὸ ῳὸ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʪʝ ʞʝ ʚʝʣʠʯʠʥʳ, ʯʪʦ ʠ ʜʣʷ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ 

ὸ. 

ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʫʩʣʦʚʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ (ʩʭʦʜʠʤʦʩʪʴ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ ʧʨʷʤʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ: 

¶ ʅʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʢʣʘʩʩ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ; 

¶ ʄʦʛʫʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʥʝʣʠʥʝʡʥʳʝ ʟʘʜʘʯʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʢʦʥʪʘʢʪʥʳʝ, ʵʣʝʤʝʥʪʳ ʩ ʟʘʟʦʨʦʤ ʠ ʪ.ʧ.; 

¶ ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʜʝʤʧʬʠʨʦʚʘʥʠʷ; 

¶ ʄʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ï ʜʝʤʧʬʝʨ ʚ ʢʘʢʦʤ ï ʣʠʙʦ 

ʢʦʥʢʨʝʪʥʦʤ ʫʟʣʝ ʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ; 

¶ ʅʝ ʪʨʝʙʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʯʝʪʘ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ, 

ʭʦʪʷ ʜʣʷ ʛʨʘʤʦʪʥʦʛʦ ʚʳʙʦʨʘ ʰʘʛʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

¶ ʋʤʝʥʴʰʝʥʠʝʤ ʰʘʛʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʘ 

ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʵʪʠʤ ʤʝʪʦʜʦʤ 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʷʚʣʷʶʪʩʷ: 

¶ ʇʝʨʝʤʝʱʝʥʠʷ ʫʟʣʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. 

¶ ʅʘʧʨʷʞʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʩʪʝʨʞʥʷʭ, ʧʣʘʩʪʠʥʘʭ ʠ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʘʭ. 

¶ ʈʝʘʢʮʠʠ ʚ ʦʧʦʨʘʭ. 

¶ ʉʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʢʦʣʝʙʘʥʠʡ. 
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ʈʘʩʯʝʪ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ 

ʂʨʘʪʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 

ʇʦʩʣʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ. 

ʇʘʨʘʤʝʪʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʜʠʘʣʦʛʝ, ʚʳʟʳʚʘʝʤʦʤ ʠʟ ʤʝʥʶ ʈʘʩʯʝʪ | ʇʘʨʘʤʝʪʨʳ 

ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʛʦ ʨʘʩʯʝʪʘ ʥʘʭʦʜʠʤ ʜʠʘʧʘʟʦʥʳ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʥʦʨʤʘʣʴʥʳʭ ʠ ʢʘʩʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʧʨʷʞʝʥʠʡ ʚ ʪʦʯʢʘʭ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʂʦʤʧʦʥʝʥʪʘʤʠ ʥʘʧʨʷʞʝʥʠʡ ʷʚʣʷʶʪʩʷ ʥʦʨʤʘʣʴʥʳʝ ʠ ʢʘʩʘʪʝʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ: 

„ ȟ„ ȟ„ ȟ„ ȟ„ ȟ„  

†  ȟ†  ȟ†  ȟ†  ȟ†  ȟ†   

ʈʘʩʯʝʪʳ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʤʝʪʦʜʫ ʉʝʨʝʥʩʦʥʘ ï ʂʠʥʦʩʦʰʚʠʣʠ: 

„ᶻ „ ὑ ‪„  

†ᶻ † ὑ ‪†  

ɿʥʘʯʝʥʠʝ ʧʨʝʜʝʣʘ ʜʣʠʪʝʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʦ ʥʦʨʤʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ: 

„ πȢυυπȢπππρ„ „ 

ʇʦ ʢʘʩʘʪʝʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ: 

† πȢυ πȢφ„  

ʇʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʛʝʦʤʝʪʨʠʠ, ʤʘʪʝʨʠʘʣʘ ʠ ʦʙʨʘʙʦʪʢʠ: 

ὑ
ὑ

ὑ

ρ

ὑ
ρ
ρ

ὑ
 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʛʨʫʟʢʠ: 

ὑ ρ ή‌ ρ 

ʛʜʝ ή ï ʢʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʢ ʤʝʩʪʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʠ 

‌  ï ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʟʘʜʘʶʪʩʷ 

ʚ ʜʠʘʣʦʛʝ çʋʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪè. 

ὑ ρ πȢςςÌÇὙ ÌÇ
„

ςπ
ρ  

ʛʜʝ Ὑ ï ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʜʘʸʪʩʷ ʚ ʜʠʘʣʦʛʝ çʋʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪè. 

ὑ πȢυχυὑ πȢτςυ 

ὑ  ï ʤʘʩʰʪʘʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʜʘʸʪʩʷ ʚ ʜʠʘʣʦʛʝ çʋʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪè. 

ὑ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʯʝʪʘ ʫʧʨʦʯʥʝʥʠʷ, ʟʘʜʘʸʪʩʷ ʚ ʜʠʘʣʦʛʝ çʋʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪè. 

ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ: 
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„
Ὓ

Ѝς
„z „z „z „z „z „z ς

„

†
†z †z †z

„  

ʆʪʢʫʜʘ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ 3: 

Ὓ
Ѝς„

„z „z „z „z „z „z ς
„
† †z †z †z

 

ʆʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʮʠʢʣʦʚ ʧʦ ʢʨʠʚʦʡ ɺʝʣʝʨʘ ʠʣʠ ʧʦ: 

ὔ ὔ
„

„
 

ɽʩʣʠ „ „  ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ὸ ὸẗὔ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʠʪʴʩʷ ʚʨʝʤʷ ʦʜʥʦʛʦ ʮʠʢʣʘ ʥʘʛʨʫʞʝʥʠʷ ὸ. ɽʩʣʠ ʥʝ ʟʘʜʘʥʦ 

ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʘʣʘ çʋʩʪʘʣʦʩʪʴè ʠʥʘʯʝ ὔȠ„  ʢʨʠʚʦʡ ɺʝʣʝʨʘ. 

ά υ  ï  ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʢʨʠʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ. 

ὔ ςẗρπ ï ʙʘʟʦʚʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʜʦʩʪʫʧʥʳ ʧʦʩʣʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ 

ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɿʘʜʘʥʠʝ ʫʩʪʘʣʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ɼʣʷ ʟʘʜʘʥʠʷ ʫʩʪʘʣʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ 

ʧʫʥʢʪ ʈʘʩʯʝʪʳ | ʇʘʨʘʤʝʪʨʳ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʜʥʦʠʤʸʥʥʦʤ ʜʠʘʣʦʛʝ 

ʜʦʩʪʫʧʥʳ ʟʘʢʣʘʜʢʠ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʦʣʷʤ ʫʩʪʘʣʦʩʪʥʳʭ ʩʚʦʡʩʪʚ. 

ɿʘʢʣʘʜʢʘ çʇʨʦʩʪʝʡʰʠʡ ʨʘʩʯʝʪè ʩʦʜʝʨʞʠʪ ʧʦʷʩʥʠʪʝʣʴʥʫʶ ʩʭʝʤʫ ʜʣʷ ʟʘʜʘʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʛʨʫʧʧʝ çʉʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪè. ɺʩʝ ʫʩʪʘʣʦʩʪʥʳʝ ʤʝʪʦʜʳ 

ʨʘʩʯʝʪʘ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʤʦʜʝʣʴ ʨʘʙʦʪʘʝʪ ʚ ʫʧʨʫʛʦʡ ʟʦʥʝ. ɽʩʣʠ ʚʦ 

ʚʨʝʤʷ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʠʷ ʚ ʫʟʣʝ ʦʜʥʦʛʦ ʠʟ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʚʳʩʠʪ ʟʥʘʯʝʥʠʝ 

ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ, ʪʦ ʙʫʜʝʪ ʚʳʜʘʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʩʪʝʡʰʝʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʜʦʩʪʫʧʥʳ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʚ ʧʫʥʢʪʝ ʋʩʪʘʣʦʩʪʴ ʜʠʘʣʦʛʘ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʨʝʜʠ ʜʦʩʪʫʧʥʳʭ ʨʘʩʩʯʠʪʘʥʥʳʭ ʚʝʣʠʯʠʥ ʧʦʩʣʝ ʨʘʩʯʝʪʘ ʩʪʘʪʠʢʠ ʜʣʷ ʧʨʦʩʪʝʡʰʝʛʦ 

ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ï ʵʪʦ ʂʦʵʬ. ʟʘʧʘʩʘ ʧʦ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʏʠʩʣʦ ʮʠʢʣʦʚ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʶ ʧʨʝʜʝʣʘ ʫʩʪʘʣʦʩʪʠ „ , ʢ 

ʚʳʯʠʩʣʝʥʥʦʤʫ (ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ ʧʦ ʧʦʚʨʝʞʜʘʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʩʠʤʤʝʪʨʠʯʥʦʤʫ 

ʥʘʛʨʫʞʝʥʠʶ) ʥʘʧʨʷʞʝʥʠʶ ʚ ʵʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʠʠ.  
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ɿʘʜʘʥʠʝ ʧʨʝʜʝʣʦʚ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʥʦʨʤʘʣʴʥʳʭ (ʥ) ʠ ʢʘʩʘʪʝʣʴʥʳʭ (ʢ) 

ʥʘʧʨʷʞʝʥʠʡ ʟʘʜʘʸʪʩʷ ʥʝ ʚ ʜʠʘʣʦʛʝ ʇʘʨʘʤʝʪʨʳ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ, ʘ ʚ ʜʠʘʣʦʛʝ 

ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʤʘʪʝʨʠʘʣʦʚ. ɽʩʣʠ ʟʘʜʘʥʥʳʝ ʚʝʣʠʯʠʥʳ ʧʨʝʜʝʣʦʚ ʫʩʪʘʣʦʩʪʠ 

ʦʢʘʞʫʪʩʷ ʤʝʥʴʰʝ 0,001 ʄʇʘ, ʪʦ ʚʳʯʠʩʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʬʦʨʤʫʣʘʤ, ʧʨʠʤʝʥʠʤʳʤ ʜʣʷ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ: 

„ πȢυυπȢπππρ„ „ 

† πȢυυẗ„  

ɼʣʷ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ, ʯʫʛʫʥ) ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʬʦʨʤʫʣʘ ʠʥʘʷ: 

† πȢψẗ„  

ʧʦʪʦʤʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʚʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʨʫʯʥʫʶ ʠ ʟʘʜʘʪʴ 

ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ ʜʠʘʣʦʛʘ ʥʘʩʪʨʦʡʢʠ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ. 

ɼʣʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʢʨʠʚʦʡ ʫʩʪʘʣʦʩʪʠ, ʦʪʨʘʞʸʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 7.14, ʙʘʟʦʚʦʤʫ ʯʠʩʣʫ 

ʮʠʢʣʦʚ ὔ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʠʟʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ „ . 

 
ʈʠʩʫʥʦʢ 7.14 ï ʂʨʠʚʘʷ ɺʸʣʝʨʘ ʜʣʷ ʫʛʣʝʨʦʜʠʩʪʦʡ ʠ ʩʨʝʜʥʝʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ. 

ɹʘʟʦʚʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ὔ  ʧʨʠ ʟʘʜʘʥʠʠ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʜʣʷ ʯʸʨʥʳʭ ʤʝʪʘʣʣʦʚ 

ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ςẗρπ. ɼʣʷ ʤʘʪʝʨʠʘʣʦʚ, ʫ ʢʦʪʦʨʳʭ ʥʝ ʫʜʘʸʪʩʷ ʦʙʥʘʨʫʞʠʪʴ ʛʨʘʥʠʮʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʢʨʠʚʦʡ ʫʩʪʘʣʦʩʪʠ ɺʸʣʝʨʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ çʫʩʣʦʚʥʦʛʦ 

ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠè, ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʘʟʦʚʦʝ ʯʠʩʣʦ ʟʘʜʘʸʪʩʷ ʢʘʢ ρπ ʮʠʢʣʦʚ 

ʥʘʛʨʫʞʝʥʠʷ. 

ʅʘʧʨʷʞʝʥʠʷʤ, ʤʝʥʴʰʠʤ „  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʦʥʘ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʫʩʪʘʣʦʩʪʠ, ʘ 

ʙʦʣʴʰʠʤ ï ʟʦʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʫʩʪʘʣʦʩʪʠ. ʂʨʠʚʘʷ ɺʸʣʝʨʘ ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ ʮʠʢʣʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 50% ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, 

ʦʧʨʝʜʝʣʸʥʥʦʤ ʜʣʷ ʩʠʤʤʝʪʨʠʯʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʧʨʠ ʦʜʥʦʦʩʥʦʤ ʥʘʧʨʷʞʸʥʥʦʤ ʩʦʩʪʦʷʥʠʷ. 

ʆʜʥʦ ʠʟ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʢʨʠʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ: 

ὔ ὔ ẗ
„

„
ȟ„ „

Њ ȟ„ „
 

„ ẗὔ ὧέὲίὸȟρπ ὔ ὔ
„ „ ὧέὲίὸȟ ὔ ὔ
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ʛʜʝ m ï ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʤʘʪʝʨʠʘʣʘ, ʢʘʯʝʩʪʚʘ ʝʛʦ 

ʤʝʭʘʥʦʙʨʘʙʦʪʢʠ ʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ: 

ά
ρ

ὑ
ẗυ

„

ψπ
 

ʛʜʝ ὑ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʥʠʞʝʥʠʷ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ, „ ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ. 

ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʫʩʪʘʣʦʩʪʠ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʙʣʘʩʪʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʚʳʚʦʜʠʤʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ʦʛʨʘʥʠʯʝʥʦ 

ʟʥʘʯʝʥʠʝʤ, ʟʘʜʘʥʥʳʤ ʚ ʧʦʣʝ ʏʠʩʣʦ ʮʠʢʣʦʚ ʜʦ ʧʝʨʝʣʦʤʘ ʢʨʠʚʦʡ ʫʩʪʘʣʦʩʪʠ ὔ  ʥʘ ʟʘʢʣʘʜʢʝ 

ʇʘʨʘʤʝʪʨʳ ʨʘʟʨʫʰʝʥʠʷ. ʕʪʦ ʩʜʝʣʘʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʦʪʦʙʨʘʞʘʪʴ ʙʝʩʢʦʥʝʯʥʳʭ 

ʚʝʣʠʯʠʥ ʥʘ ʛʨʘʬʠʢʘʭ. 

ɿʘʢʣʘʜʢʘ ʄʘʪʝʨʠʘʣʳ ʜʠʘʣʦʛʘ ʇʘʨʘʤʝʪʨʳ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ 

ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʩʥʠʞʝʥʠʷ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʚʩʝʭ ʤʘʪʝʨʠʘʣʦʚ ʨʝʜʘʢʪʠʨʫʝʤʦʡ 

ʤʦʜʝʣʠ. 

ʉʦʜʝʨʞʠʤʦʝ ʟʘʢʣʘʜʢʠ ɸʩʠʤʤʝʪʨʠʷ ʥʘʛʨʫʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʠʚʝʜʝʥʠʝ ʥʝʩʠʤʤʝʪʨʠʯʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʢ ʩʠʤʤʝʪʨʠʯʥʦʤʫ, ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʘʩʠʤʤʝʪʨʠʠ 

Ὑ ρ. 

ʅʘ ʦʩʥʦʚʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʦʙʨʘʟʮʘʤʠ ʟʘʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ 

Ὑ ρ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʳʷʚʣʷʝʪʩʷ ʜʠʘʛʨʘʤʤʘ ʧʨʝʜʝʣʴʥʳʭ 

ʘʤʧʣʠʪʫʜ ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʩʨʝʜʥʝʛʦ ʠ ʧʦʣʫʨʘʟʤʘʭʘ ʥʘʧʨʷʞʝʥʠʡ ʮʠʢʣʘ ʜʣʷ 

ʟʘʜʘʥʥʦʡ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. 

ʌʦʨʤʫʣʳ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ (ʥʠʞʥʠʡ ʠʥʜʝʢʩ çʤè) ʠ 

ʘʤʧʣʠʪʫʜʳ ʠʣʠ ʧʦʣʫʨʘʟʤʘʭʘ (ʥʠʞʥʠʡ ʠʥʜʝʢʩ çʘʤè): 

„̍
ρ

ς
„̎ „̋ ȟ †̍

ρ

ς
†̎ †̋ ȟ „́ ̍

ρ

ς
„̎ „̋ ȟ †́̍

ρ

ς
†̎ †̋  

ʛʜʝ „̎ ʠ †̎ ï ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ, „̋ ʠ †̋ ï ʢʦʥʝʯʥʳʝ ʟʥʘʯʝʥʠʷ, 

ʜʦʩʪʠʛʥʫʪʳʝ ʚ ʧʦʣʫʮʠʢʣʝ. 

ɼʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʜʠʘʛʨʘʤʤʳ ʧʨʝʜʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ï ʩʦʦʪʥʦʰʝʥʠʝ ʉʝʨʝʥʩʝʥʘ-ʂʠʥʘʩʦʰʚʠʣʠ: 

„́ ̍ „ ‪„̍ 

†́̍ † ‪†̍ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ ʥʘʧʨʷʞʝʥʠʡ ‪  ʠ ‪ 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʜʠʘʛʨʘʤʤʫ ʧʨʝʜʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʪʦʣʴʢʦ ʚ ʪʦʡ ʯʘʩʪʠ ʜʠʘʛʨʘʤʤʳ, ʛʜʝ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ „̍ ʜʘʣʝʢʠ ʦʪ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʠʤʝʥʥʦ ʚ ʟʦʥʝ ʪʝʢʫʯʝʩʪʠ ʥʘʨʫʰʘʝʪʩʷ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʝʜʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ɺ 
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ʧʨʦʛʨʘʤʤʝ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚʳʰʝ, ʧʨʠ ʨʘʩʯʝʪʝ ʚʳʜʘʸʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦ ʬʘʢʪʝ 

ʧʨʝʚʳʰʝʥʠʷ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʚʳʯʠʩʣʝʥʥʳʤ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʧʦ ʄʠʟʝʩʫ ʥʘʧʨʷʞʝʥʠʝʤ ʚ 

ʵʣʝʤʝʥʪʝ ʤʦʜʝʣʠ. 

ʅʘ ʟʘʢʣʘʜʢʝ çɸʩʠʤʤʝʪʨʠʷ ʥʘʛʨʫʞʝʥʠʷè ʚʳʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʜʣʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ çɺʳʯʠʩʣʷʪʴ ʠʟ „è ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʠʟʚʝʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʷʤ: 

‪ πȢπςπȢπππςẗ„ 

‪ πȢυẗ‪  

ʆʜʥʘʢʦ, ʵʪʘ ʬʦʨʤʫʣʘ ʧʨʠʤʝʥʠʤʘ ʪʦʣʴʢʦ ʜʣʷ ʩʪʘʣʝʡ, ʘ ʜʣʷ ʣʸʛʢʠʭ ʜʝʬʦʨʤʠʨʫʝʤʳʭ 

ʩʧʣʘʚʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʨʫʯʥʫʶ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʝ, ʚʳʯʠʩʣʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ: 

‪ πȢτψπȢπππυυẗ„ 

ɿʘʢʣʘʜʢʘ ʇʘʨʘʤʝʪʨʳ ʨʘʟʨʫʰʝʥʠʷ ʩʦʜʝʨʞʠʪ ʜʚʝ ʛʨʫʧʧʳ ʟʘʜʘʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɻʨʫʧʧʘ ʇʘʨʘʤʝʪʨʳ ʢʨʠʚʦʡ ʫʩʪʘʣʦʩʪʠ ɺʸʣʝʨʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʚʝʣʠʯʠʥʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʚʠʜ ʢʨʠʚʦʡ ʫʩʪʘʣʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʦʪʨʝʟʢʦʚ. 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʚʦʟʣʝ ʧʦʣʷ ʇʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʫʯʘʩʪʢʘ ʢʨʠʚʦʡ ʫʩʪʘʣʦʩʪʠ ʩ 

ʥʘʟʚʘʥʠʝʤ ɺʳʯʠʩʣʷʪʴ ʠʟ „ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʚʳʷʚʣʝʥʥʦʡ ʬʦʨʤʫʣʝ. 

ɽʩʣʠ ʞʝ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʧʦ ʜʨʫʛʦʡ ʬʦʨʤʫʣʝ, ʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʨʫʯʥʫʶ ʧʨʦʠʟʚʝʩʪʠ ʵʪʠ ʚʳʯʠʩʣʝʥʠʷ ʠ ʟʘʜʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ, 

ʩʪʘʥʦʚʷʱʠʤʩʷ ʜʦʩʪʫʧʥʳʤ ʧʦʩʣʝ ʚʳʢʣʶʯʝʥʠʷ, ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʧʝʨʝʢʣʶʯʘʪʝʣʷ. 

ʂʨʦʤʝ ʟʘʢʣʘʜʦʢ ʚ ʜʠʘʣʦʛʝ ʇʘʨʘʤʝʪʨʳ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʝʱʸ 

ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʢʥʦʧʦʢ. ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ OK ʧʨʠʚʦʜʠʪ ʩʦʭʨʘʥʝʥʠʶ ʚʩʝʭ ʟʘʜʘʥʥʳʭ 

ʚ ʜʠʘʣʦʛʝ ʫʩʪʘʣʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʟʘʢʨʳʪʠʶ ʜʠʘʣʦʛʘ. ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ Apply ʧʨʠʚʦʜʠʪ 

ʢ ʪʦʤʫ, ʯʪʦ ʢʨʦʤʝ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ (ʢʘʢ ʠ ʜʣʷ ʢʥʦʧʢʠ OK) ʙʫʜʫʪ ʦʯʠʱʝʥʳ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʚʦ ʚʩʝʭ ʤʝʪʦʜʘʭ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ. 

ɺʥʠʟʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʜʠʘʣʦʛʘ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ ʟʘʧʫʩʢʘ ʥʘ ʨʘʩʯʝʪ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ. ʂʥʦʧʢʠ 1 ʠ 2 ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʥʘʞʘʪʠʷ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʧʦʢʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʪʩʷ ʚʩʝ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

¶ ʦʪʩʫʪʩʪʚʫʶʪ ʦʢʥʘ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʨʪ ʨʝʟʫʣʴʪʘʪʦʚ; 

¶ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʪʠʧʘ ʧʣʘʩʪʠʥʘ ʠ 8-ʠ ʫʟʣʦʚʦʡ ʦʙʲʸʤʥʳʡ 

ʵʣʝʤʝʥʪ; 

¶ ʦʩʫʱʝʩʪʚʣʸʥ ʨʘʩʯʝʪ ʩʪʘʪʠʢʠ. 
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ʂʥʦʧʢʘ 3 ʙʫʜʝʪ ʥʝʜʦʩʪʫʧʥʦʡ, ʧʦʢʘ ʥʝ ʚʳʧʦʣʥʷʪʩʷ ʪʝ ʞʝ ʫʩʣʦʚʠʷ, ʢʨʦʤʝ 

ʧʦʩʣʝʜʥʝʛʦ, ʚʤʝʩʪʦ ʢʦʪʦʨʦʛʦ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʸʥ ʨʘʩʯʝʪ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʜʣʷ ʩʫʧʝʨʵʣʝʤʝʥʪʦʚ (ʉʕ), ʦʧʠʩʘʥʥʳʭ ʥʠʞʝ. 

ʇʝʨʝʜ ʥʘʞʘʪʠʝʤ ʢʥʦʧʦʢ 1, 2 ʠ 3 ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ Apply 

ʥʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʫʩʪʘʣʦʩʪʥʳʭ ʨʘʩʯʝʪʦʚ, ʝʩʣʠ ʪʘʢʦʚʳʝ ʙʳʣʠ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʦʜʥʫ 

ʠʟ ʪʨʸʭ ʢʥʦʧʦʢ ʜʠʘʣʦʛ ʙʫʜʝʪ ʟʘʢʨʳʪ ʠ ʧʨʦʠʟʚʝʜʸʥ ʨʘʩʯʝʪ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. 

ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ 1 ʦʩʫʱʝʩʪʚʣʷʝʪ ʟʘʧʫʩʢ ʥʘ ʨʘʩʯʝʪ ʧʦ ʧʨʦʩʪʝʡʰʝʤʫ ʘʣʛʦʨʠʪʤʫ, 

ʢʦʛʜʘ ʥʘʛʨʫʟʢʘ ʩʦʩʪʦʠʪ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʮʠʢʣʦʚ ʩ ʧʦʩʪʦʷʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʤʘʢʩʠʤʫʤʘ ʠ 

ʤʠʥʠʤʫʤʘ, ʩʤ. ʩʭʝʤʫ ʥʘ ʟʘʢʣʘʜʢʝ çʇʨʦʩʪʝʡʰʠʡ ʨʘʩʯʝʪè ʵʪʦʛʦ ʜʠʘʣʦʛʘ. 

ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ 2 ʧʨʠʚʦʜʠʪ ʢ ʟʘʧʫʩʢʫ ʥʘ ʨʘʩʯʝʪ ʫʩʪʘʣʦʩʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʣʷ 

ʩʣʫʯʘʡʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. 

ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ 3 ʧʨʠʚʦʜʠʪ ʢ ʟʘʧʫʩʢʫ ʥʘ ʨʘʩʯʝʪ ʫʩʪʘʣʦʩʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʣʷ 

ʩʣʫʯʘʡʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʜʣʷ 

ʩʫʧʝʨʵʣʝʤʝʥʪʦʚ. 

ɿʘʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʥʘʛʨʫʟʢʠ 

ʉʣʫʯʘʡʥʘʷ ʥʘʛʨʫʟʢʘ ʟʘʜʘʸʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʟʘʛʨʫʞʝʥʠʷ ʠʣʠ ʩʨʘʟʫ ʜʣʷ ʚʩʝʭ 

ʟʘʛʨʫʞʝʥʠʡ. ʄʝʭʘʥʠʟʤ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʟʘʜʘʥʠʠ ʛʨʘʬʠʢʦʚ ʟʘʛʨʫʞʝʥʠʷ. ɼʣʷ ʚʳʟʦʚʘ 

ʜʠʘʣʦʛʘ ʉʣʫʯʘʡʥʘʷ ʫʩʪʘʣʦʩʪʥʘʷ ʥʘʛʨʫʟʢʘ ʜʣʷ ʟʘʛʨʫʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚ ʛʣʘʚʥʦʤ 

ʤʝʥʶ ʅʘʛʨʫʟʢʠ ʧʫʥʢʪ ʉʣʫʯʘʡʥʳʝ ʥʘʛʨʫʞʝʥʠʷ. 

ʉʪʘʪʫʩ ʫʩʪʘʣʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤ: 

¶ ʅʝ ʟʘʜʘʥʘ, ʢʦʛʜʘ ʥʘʛʨʫʟʢʘ ʦʪʩʫʪʩʪʚʫʝʪ; 

¶ ɺʢʣʶʯʝʥʘ, ʢʦʛʜʘ ʥʘʛʨʫʟʢʘ ʟʘʜʘʥʘ ʠ ʚʢʣʶʯʝʥʘ ʜʣʷ ʨʘʩʯʝʪʘ; 

¶ ɺʳʢʣʶʯʝʥʘ, ʢʦʛʜʘ ʥʘʛʨʫʟʢʘ ʟʘʜʘʥʘ, ʥʦ ʚʳʢʣʶʯʝʥʘ ʜʣʷ ʨʘʩʯʝʪʘ. 

ʊʦʣʴʢʦ ʧʨʠ ʩʪʘʪʫʩʝ ɺʢʣʶʯʝʥʘ ʙʣʦʯʥʘʷ ʥʘʛʨʫʟʢʘ ʟʘʛʨʫʞʝʥʠʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ 

ʩʣʫʯʘʡʥʦʤ ʫʩʪʘʣʦʩʪʥʦʤ ʨʘʩʯʝʪʝ. ɽʩʣʠ ʥʘʛʨʫʟʢʘ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ʜʣʷ ʝʸ ʟʘʜʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ɿʘʜʘʪʴ ʜʣʷ ʚʳʟʦʚʘ ʜʠʘʣʦʛʘ ʋʩʪʘʣʦʩʪʥʦʝ ʤʥʦʛʦʩʪʘʜʠʡʥʦʝ 

ʩʣʫʯʘʡʥʦʝ ʥʘʛʨʫʞʝʥʠʝ; ʝʩʣʠ ʞʝ ʥʘʛʨʫʟʢʘ ʫʞʝ ʙʳʣʘ ʟʘʜʘʥʘ, ʪʦ ʪʘ ʞʝ ʢʥʦʧʢʘ ʙʫʜʝʪ ʠʤʝʪʴ 

ʥʘʟʚʘʥʠʝ ʀʟʤʝʥʠʪʴ. 

ɽʩʣʠ ʚʳʙʨʘʥʦ ʟʘʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʥʘʛʨʫʟʢʠ ɼʣʷ ʚʩʝʭ ʟʘʛʨʫʞʝʥʠʡ, ʪʦ ʠʤʝʥʥʦ ʵʪʘ 

ʥʘʛʨʫʟʢʘ ʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʨʘʩʯʝʪʝ ʧʨʠ ʚʳʙʦʨʝ ʣʶʙʦʛʦ ʟʘʛʨʫʞʝʥʠʷ ʚ ʜʠʘʣʦʛʝ 

ʨʘʩʯʝʪʘ, ʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʟʘʜʘʥ ʛʨʘʬʠʢ ʥʘʛʨʫʟʢʠ ʚ ʧʫʥʢʪʝ ɼʣʷ ʚʩʝʭ ʟʘʛʨʫʞʝʥʠʡ 

ʚ ʜʠʘʣʦʛʝ ɻʨʘʬʠʢʠ ʥʘʛʨʫʟʦʢ ʜʣʷ ʟʘʛʨʫʞʝʥʠʡ. ɽʩʣʠ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʩʦ 

ʩʣʫʯʘʡʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʟʘʜʘʥʥʦʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʛʨʫʞʝʥʠʷ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ 
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ʛʨʘʬʠʢ ʥʘʛʨʫʟʢʠ ʚ ʜʠʘʣʦʛʝ ɻʨʘʬʠʢʠ ʥʘʛʨʫʟʦʢ ʜʣʷ ʟʘʛʨʫʞʝʥʠʡ ʚ ʧʫʥʢʪʝ ɼʣʷ ʚʩʝʭ 

ʟʘʛʨʫʞʝʥʠʡ. 

ɼʠʘʣʦʛ ʋʩʪʘʣʦʩʪʥʦʝ ʤʥʦʛʦʩʪʘʜʠʡʥʦʝ ʩʣʫʯʘʡʥʦʝ ʥʘʛʨʫʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ ʥʘʛʨʫʞʝʥʠʷ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʩʚʦʠʤʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɻʨʫʧʧʘ ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʨʘʩʯʝʪʘ, ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʟʘʜʘʥʠʝ ʦʙʱʠʭ 

ʜʣʷ ʚʩʝʭ ʩʪʘʜʠʡ ʧʘʨʘʤʝʪʨʦʚ. ʇʝʨʝʢʣʶʯʘʪʝʣʴ ɺʢʣʶʯʠʪʴ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʠʟ 

ʜʠʘʣʦʛʘ ʩʪʘʪʫʩ ʥʘʛʨʫʟʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʯʝʪʘ. 

ʇʘʨʘʤʝʪʨ ʈʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘʛʨʫʞʝʥʠʷ ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʪʨʝʙʥʦʝ ʚʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʨʘʩʯʝʪʘ ʚʠʙʨʘʮʠʠ). ɺʝʩʴ ʨʘʩʯʝʪ 

ʩʣʫʯʘʡʥʦʡ ʫʩʪʘʣʦʩʪʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦʙ ʵʨʛʦʜʠʯʥʦʩʪʠ ʩʠʥʪʝʟʠʨʫʝʤʦʛʦ 

ʩʣʫʯʘʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʨʘʩʯʝʪʘ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ 

ʥʘ ʚʩʸʤ ʠʥʪʝʨʝʩʫʝʤʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʢʦ ʤʥʦʛʦ ʤʝʥʴʰʝʡ ʧʦ ʚʨʝʤʝʥʠ ʨʝʘʣʠʟʘʮʠʠ, ʥʦ 

ʦʙʣʘʜʘʶʱʝʡ ʪʘʢʠʤʠ ʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʘʷ 

ʚʳʟʚʘʥʘ ʚ ʦʩʥʦʚʥʦʤ ʞʝʣʘʥʠʝʤ ʩʥʠʞʝʥʠʷ ʚʨʝʤʝʥʠ ʨʘʩʯʝʪʘ. ʇʦʵʪʦʤʫ ʦʪʥʦʰʝʥʠʝ 

ʧʦʪʨʝʙʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʩʯʝʪʘ ʢʦ ʚʨʝʤʝʥʠ ʟʘʜʘʥʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ 

ʧʦʚʪʦʨʦʚ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʯʪʝʥʦ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʟʘʧʘʩʘ ʧʦ ʜʦʣʛʦʚʝʯʥʦʩʪʠ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʡ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʘʨʘʤʝʪʨʦʤ ʥʘʛʨʫʟʢʠ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʳ 

ʚʦʟʤʫʱʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʜʘʚʘʪʴ ʯʘʩʪʦʪʫ ʦʮʠʬʨʦʚʢʠ ʢʘʢ 

ʧʨʝʚʳʰʘʶʱʫʶ ʵʪʫ ʚʝʣʠʯʠʥʫ ʯʘʩʪʦʪʳ ʥʘ ʧʦʨʷʜʦʢ. ɽʩʣʠ ʞʝ ʟʘʜʘʶʱʠʤ ʷʚʣʷʝʪʩʷ ʩʧʝʢʪʨ 

ʚʦʟʤʫʱʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʦ ʚ ʧʦʣʝ ʆʙʱʘʷ ʯʘʩʪʦʪʘ ʦʮʠʬʨʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ 

ʫʚʝʣʠʯʝʥʥʦʝ ʥʘ ʧʦʨʷʜʦʢ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʥʘʯʠʤʦʡ ʯʘʩʪʦʪʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʟʘʜʘʥʘ ʜʣʷ ʦʜʥʦʡ ʠʟ ʩʪʘʜʠʡ ʥʘʛʨʫʞʝʥʠʷ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪʩʷ ʧʝʨʝʜ ʟʘʜʘʥʠʝʤ ʩʘʤʦʡ 

ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʠ ʥʝʜʦʩʪʫʧʝʥ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʭʦʪʴ ʦʜʥʘ ʩʪʘʜʠʷ ʫʞʝ ʟʘʜʘʥʘ. 

ʇʘʨʘʤʝʪʨ ʏʠʩʣʦ ʪʦʯʝʢ ʤʝʞʩʪʘʜʠʡʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ 

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʛʣʘʞʠʚʘʥʠʝ ʩʪʳʢʦʚ ʩʪʦʷʱʠʭ ʜʨʫʛ 

ʟʘ ʜʨʫʛʦʤ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʩʯʝʪʝ ʩʪʘʜʠʡ ʥʘʛʨʫʞʝʥʠʷ. ɽʩʣʠ ʩʪʘʜʠʷ ʦʜʥʘ, ʪʦ ʵʪʦʪ ʚʝʣʠʯʠʥʘ 

ʪɻʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠʛʥʦʨʠʨʫʝʪʩʷ. 

ʉʛʣʘʞʠʚʘʥʠʝ ʩʪʳʢʦʚ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. 

1. ʉʛʣʘʞʠʚʘʥʠʝ ʢʦʥʮʦʚ (ʠʣʠ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʢʦʥʮʘ, ʝʩʣʠ ʩʪʘʜʠʷ ʥʘʯʘʣʴʥʘʷ ʠʣʠ 

ʢʦʥʝʯʥʘʷ) ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʜʦ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ. 
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2. ʄʝʞʙʣʦʯʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ, ʢʦʛʜʘ ʫʞʝ ʩʛʣʘʞʝʥʥʳʝ ʢʦʥʮʳ ʥʘʛʨʫʞʝʥʠʷ 

ʫʯʘʩʪʚʫʶʪ ʚ ʣʠʥʝʡʥʦʤ ʧʝʨʝʭʦʜʝ ʩ ʫʨʦʚʥʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ (ʄʆ) 

ʧʨʝʜʳʜʫʱʝʡ ʩʪʘʜʠʠ ʢ ʫʨʦʚʥʶ ʄʆ ʩʣʝʜʫʶʱʝʡ ʩʪʘʜʠʠ. 

ʉʛʣʘʞʠʚʘʥʠʝ ʤʝʞʜʫ ʩʪʘʜʠʷʤʠ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʄʆ ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʧʨʠ 

ʟʘʜʘʥʠʠ ʟʥʘʯʝʥʠʷ ʩʠʣʦʚʦʛʦ ʬʘʢʪʦʨʘ ʠʣʠ ʧʝʨʝʤʝʱʝʥʠʷ, ʧʨʠ ʟʘʜʘʥʠʠ ʟʥʘʯʝʥʠʡ ʫʩʢʦʨʝʥʠʡ 

ʠʣʠ ʩʢʦʨʦʩʪʝʡ ʚ ʫʟʣʘʭ ʂʕ ʟʥʘʯʝʥʠʝ ʄʆ ʜʦʣʞʥʦ ʙʳʪʴ ʥʫʣʝʚʳʤ. 

ʉʧʠʩʦʢ ʩʪʘʜʠʡ ʩʣʫʯʘʡʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʩʨʘʚʥʝʥʠʝ ʚʳʯʠʩʣʝʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʦʧʠʩʘʥʥʳʤ 

ʥʠʞʝ ʧʘʨʘʤʝʪʨʘʤ. 

1. ʅʦʤʝʨ ʩʪʘʜʠʠ. 

2. ʊʠʧ ʩʪʘʜʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʯʠʪʘʥʘ ʠʟ ʬʘʡʣʘ, ʟʘʜʘʥʘ ʧʦ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʠ ʟʘʜʘʥʘ ʯʝʨʝʟ ʩʧʝʢʪʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ 

ʤʦʱʥʦʩʪʠ. 

3. ʀʤʷ ʩʪʘʜʠʠ ï ʵʪʦ ʟʘʜʘʚʘʝʤʦʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦʣʝ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʪʘʜʠʠ ʚ ʩʧʠʩʢʝ ʤʝʞʜʫ ʩʦʙʦʡ. 

4. ʉʪʘʪʫʩ ʩʪʘʜʠʠ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ çʚʢʣʶʯʝʥè ʠ çʚʳʢʣʶʯʝʥè 

ʜʣʷ ʨʘʩʯʝʪʘ. ɽʩʣʠ ʩʪʘʪʫʩ ʟʘʜʘʥ ʢʘʢ çʚʳʢʣʶʯʝʥè, ʪʦ ʦʥ ʥʝ ʧʨʠʥʠʤʘʝʪ 

ʫʯʘʩʪʠʝ ʚ ʨʘʩʯʝʪʝ. 

5. ʌʣʘʛ ʩʪʘʜʠʠ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʝʩʪʴ ʣʠ ʫ ʩʪʘʜʠʠ ʠʪʦʛʦʚʳʡ ʛʨʘʬʠʢ, ʢʦʪʦʨʳʡ 

ʫʞʝ ʩʛʣʘʞʝʥ ʥʘ ʢʦʥʮʘʭ. 

6. ʏʠʩʣʦ ʪʦʯʝʢ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʤʝʨ ʠʪʦʛʦʚʦʛʦ ʛʨʘʬʠʢʘ ʩʪʘʜʠʠ. 

7. ɼʣʠʪʝʣʴʥʦʩʪʠ ʚ ʩʝʢʫʥʜʘʭ ʚʳʯʠʩʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʯʠʩʣʘ ʪʦʯʝʢ ʩʪʘʜʠʠ ʢ 

ʯʘʩʪʦʪʝ ʦʮʠʬʨʦʚʢʠ. 

8. ʏʠʩʣʦ ʧʦʚʪʦʨʦʚ ʩʦʦʙʱʘʝʪ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʦʚʪʦʨʦʚ ʛʨʘʬʠʢʘ ʩʪʘʜʠʠ 

ʥʘʛʨʫʞʝʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʘ. 

9. ʅʦʨʤʠʨʦʚʢʘ, çɺʢʣè ʠʣʠ çɺʳʢʣè. 

10. KA ʠ KB ï ʚʚʝʜʸʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʦʨʤʠʨʦʚʢʠ. 

11. ɺʳʯʠʩʣʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʝʩʣʠ ʙʳʣ ʧʨʦʠʟʚʝʜʸʥ ʩʠʥʪʝʟʝ 

ʛʨʘʬʠʢʘ ʩʪʘʜʠʠ ʥʘʛʨʫʞʝʥʠʷ, ʝʩʣʠ ʞʝ ʩʠʥʪʝʟ ʥʝ ʙʳʣ ʧʨʦʚʝʜʸʥ, ʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʣʦʥʢʠ ʪʘʙʣʠʮʳ ʙʫʜʫʪ ʧʫʩʪʳʤʠ. 

ɼʣʷ ʪʝʢʫʱʝʡ ʩʪʘʜʠʠ ʜʦʩʪʫʧʥʳ ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʟʘʜʘʥʥʳʤʠ 

ʩʪʘʜʠʷʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʪʘʢʠʝ ʦʧʝʨʘʮʠʠ, ʢʘʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʫʜʘʣʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʷ 

ʧʦʨʷʜʢʘ ʩʣʝʜʦʚʘʥʠʷ ʩʪʘʜʠʡ. ɼʣʷ ʟʘʜʘʥʠʷ ʥʦʚʦʡ ʩʪʘʜʠʠ ʩʣʫʯʘʡʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ 
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ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʦʜʥʫ ʠʟ ʢʥʦʧʦʢ, ʥʘʟʚʘʥʠʝ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʝʪʩʷ ʢʘʢ çɼʦʙʘʚʠʪʴ 

ʩʪʘʜʠʶéè. ʈʝʘʣʠʟʦʚʘʥʦ ʪʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʜʘʥʠʷ: 

¶ ʩʪʘʜʠʷ, ʟʘʜʘʥʥʘʷ ʧʦ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ; 

¶ ʩʪʘʜʠʷ, ʟʘʜʘʥʥʘʷ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʤʦʱʥʦʩʪʠ; 

¶ ʩʪʘʜʠʷ, ʟʘʛʨʫʞʘʝʤʘʷ ʠʟ ʬʘʡʣʘ, ʩʦʟʜʘʥʥʦʛʦ ʩʪʦʨʦʥʥʠʤ ʧʨʠʣʦʞʝʥʠʝʤ ʚ 

ʪʝʢʩʪʦʚʦʤ ʬʦʨʤʘʪʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʠʘʣʦʛ ʟʘʜʘʥʠʷ ʩʚʦʡʩʪʚ ʥʦʚʦʡ ʩʪʘʜʠʠ, ʟʘʜʘʥʥʦʡ ʧʦ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʫʩʢʦʨʝʥʠʡ 

 
ʈʠʩʫʥʦʢ 7.15 ï ɼʠʘʣʦʛ ʥʘʩʪʨʦʡʢʠ ʩʪʘʜʠʠ ʥʘʛʨʫʞʝʥʠʷ, ʟʘʜʘʥʥʦʡ ʧʦ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ 

ʇʦʣʝ çʅʘʟʚʘʥʠʝ ʩʪʘʜʠʠ ʥʘʛʨʫʞʝʥʠʷè ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʣʫʯʰʝʡ ʦʨʠʝʥʪʘʮʠʠ ʚ 

ʩʧʠʩʢʝ ʩʪʘʜʠʡ. 

ɻʨʫʧʧʘ çɺʳʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳè ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʧʫʩʪʳʝ ʧʦʣʷ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ 

ʧʨʦʠʟʚʝʜʸʥ ʠʭ ʨʘʩʯʝʪ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ çɺʳʯʠʩʣʠʪʴè. ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ 

ʨʘʩʯʝʪʘ ʷʚʣʷʶʪʩʷ ʯʝʪʳʨʝ ʥʠʞʝʦʧʠʩʘʥʥʳʝ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ çʇʘʨʘʤʝʪʨʳ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠè ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʫ 

ʜʣʷ ʚʳʟʦʚʘ ʜʠʘʣʦʛʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʩʨʝʜʠ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ 

ʪʝ ʩʧʝʢʪʨʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʜʣʷ ʪʝʢʫʱʝʡ ʩʪʘʜʠʠ ʟʘʛʨʫʞʝʥʠʷ ʚ ʛʨʫʧʧʝ 

çʐʘʙʣʦʥ ʉʇʄè. ɺ ʛʨʫʧʧʝ çʊʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʪʦʯʢʠè ʜʦʩʪʫʧʥʦ ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ 

ʪʝʢʫʱʝʡ ʪʦʯʢʠ ʛʨʘʬʠʢʘ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʫʩʢʦʨʝʥʠʷ. ɺ ʧʦʣʷʭ ʛʨʫʧʧʳ 

çʊʦʯʢʘè ʜʦʩʪʫʧʥʦ ʫʜʘʣʝʥʠʝ ʪʝʢʫʱʝʡ ʪʦʯʢʠ ʠʣʠ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʧʝʨʝʜ ʠʣʠ ʧʦʩʣʝ 

ʪʝʢʫʱʝʡ ʪʦʯʢʠ. ɺ ʛʨʫʧʧʝ çɺʳʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳè ʩʦʙʨʘʥʳ ʠʪʦʛʦʚʳʝ ʚʝʣʠʯʠʥʳ, 
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ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʝʜʘʢʪʠʨʫʝʤʳʡ ʉʇʄ. ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʠ ʛʨʫʧʧʳ çʊʘʙʣʠʮʘ ʉʇʄè 

ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʩʦʭʨʘʥʝʥʠʝ ʠʣʠ ʟʘʛʨʫʟʢʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʭʨʘʥʸʥʥʦʛʦ ʩʧʝʢʪʨʘ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ çʏʘʩʪʦʪʥʳʝ ʧʘʨʘʤʝʪʨʳè ʜʠʘʣʦʛʘ ʩʦʜʝʨʞʠʪ ʪʨʠ ʧʘʨʘʤʝʪʨʘ. ʇʦʣʝ 

çJkè ʚʣʠʷʝʪ ʥʘ ʩʣʫʯʘʡʥʦʩʪʴ ʩʠʥʪʝʟʠʨʫʝʤʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɼʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ ʮʝʣʳʭ 

ʟʥʘʯʝʥʠʡ 0 é 4e+9, ʧʨʠʯʸʤ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʞʜʳʡ ʧʝʨʝʩʯʸʪ ʜʘʩʪ ʥʦʚʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ɺʩʝ ʥʝʥʫʣʝʚʳʝ ʚʝʣʠʯʠʥʳ ʧʦʟʚʦʣʷʶʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʢʘʞʜʳʡ ʨʘʟ 

ʦʧʨʝʜʝʣʸʥʥʦʝ ʩʣʫʯʘʡʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ.  

ʇʦʣʝ çKOmè ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ ʯʘʩʪʦʪ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʠʥʪʝʟʝ ʩʣʫʯʘʡʥʦʛʦ 

ʚʦʟʤʫʱʝʥʠʷ. ɽʩʣʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʨʘʚʥʦ ʝʜʠʥʠʮʝ, ʪʦ ʚ ʠʪʦʛʝ ʙʫʜʝʪ ʟʘʜʘʥʦ ʥʝ ʩʣʫʯʘʡʥʦʝ, ʘ 

ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʩʠʥʫʩʦʠʜʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʤ ʟʥʘʯʝʥʠʝʤ (ʉʂɿ), 

ʨʘʚʥʳʤ ʟʥʘʯʝʥʠʶ, ʧʦʣʫʯʘʝʤʦʤʫ ʚ ʧʦʣʝ çʉʂɿè ʜʠʘʣʦʛʘ. 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ çLog10 ʧʦ ʯʘʩʪʦʪʝè ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʘʚʣʷʪʴ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʠʥʪʝʟʝ ʩʣʫʯʘʡʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ. ɽʩʣʠ 

ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚʳʢʣʶʯʝʥ, ʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʯʘʩʪʦʪʘʤ, ʦʪ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʡ (ʩʤ. ʧʦʣʷ çf_minè ʠ çf_maxè ʛʨʫʧʧʳ çɺʳʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳè) ʙʫʜʝʪ 

ʣʠʥʝʡʥʦʡ. ɽʩʣʠ ʞʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚʳʢʣʶʯʝʥ, ʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʫʜʝʪ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʤ, 

ʢʦʛʜʘ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʢʠʤʠ ʯʘʩʪʦʪʘʤʠ ʙʫʜʝʪ ʙʦʣʴʰʝʝ 

ʨʘʟʨʷʞʝʥʠʝ ʤʝʞʜʫ ʯʘʩʪʦʪʘʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʩʠʥʪʝʟʝ ʩʣʫʯʘʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ çʃʠʥʝʡʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ: F(x) = Ax+Bè ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʩʜʚʠʛ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʠʪʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʉʂɿ. ʇʘʨʘʤʝʪʨʳ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʥʝ ʚʣʠʷʶʪ ʥʘ ʩʘʤ ʩʠʥʪʝʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʩ ʫʯʘʩʪʠʝʤ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʣʴʢʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ, ʧʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʠʪʴ ʧʝʨʝʨʘʩʯʝʪ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɽʩʣʠ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʇʨʠʤʝʥʠʪʴè ʚʳʢʣʶʯʝʥ, ʪʦ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʪʘʥʜʘʨʪʥʳʝ ʚʝʣʠʯʠʥʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ A = 1, B = 0, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭ ʟʥʘʯʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ. 

ʏʝʪʚʸʨʪʘʷ ʛʨʫʧʧʘ çʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘè ʜʣʷ ʪʝʢʫʱʝʡ ʩʪʘʜʠʠ ʩʣʫʯʘʡʥʦʛʦ 

ʥʘʛʨʫʞʝʥʠʷ ʩʦʜʝʨʞʠʪ ʧʦʣʝ çT, cè - ʵʪʦ ʚʨʝʤʷ ʜʣʷ ʩʠʥʪʝʟʘ ʛʨʘʬʠʢʘ ʩʪʘʜʠʠ. ʕʪʦ ʚʨʝʤʷ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʜʘʚʘʪʴ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ ʦʙʨʘʪʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ ʟʥʘʯʝʥʠʷ 

ʤʠʥʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ çf_minè ʚ ʉʇʄ. ʊʦʛʜʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʡ ʛʨʘʬʠʢ ʙʫʜʝʪ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʟʘʜʘʥʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʠ ʚʳʯʠʩʣʝʥʥʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʙʫʜʫʪ ʩʦʩʪʦʷʪʝʣʴʥʳʤʠ. ʇʦʣʝ çʊʦʯʝʢè ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʦʥʦ ʠʥʬʦʨʤʘʪʠʚʥʦ, ʠ ʩʦʜʝʨʞʠʪ ʯʠʩʣʦ ʪʦʯʝʢ, ʢʦʪʦʨʦʝ ʧʨʠʰʣʦʩʴ ʥʘ 



184 

ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ ʛʨʘʬʠʢʘ ʩ ʫʯʸʪʦʤ ʧʘʨʘʤʝʪʨʘ çʆʙʱʘʷ ʯʘʩʪʦʪʘ ʦʮʠʬʨʦʚʢʠ ʜʣʷ ʚʩʝʭ ʩʪʘʜʠʡ, 

ɻʮè. 

ʇʦʣʝ çʇʦʚʪʦʨʦʚè ʛʨʫʧʧʳ çʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘè ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʚʦʡʩʪʚʦ ʵʨʛʦʜʠʯʥʦʩʪʠ ʩʪʘʜʠʠ ʩʠʥʪʝʟʠʨʫʝʤʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɽʩʣʠ ʚʨʝʤʷ 

ʛʨʘʬʠʢʘ ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ ʦʙʨʘʪʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ ʤʠʥʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ 

çf_minè, ʪʦ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʞʥʦ ʤʝʥʷʪʴ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʚʢʣʘʜʘʤʠ ʦʪ 

ʢʘʞʜʦʡ ʠʟ ʩʪʘʜʠʡ ʚ ʦʙʱʫʶ ʩʣʫʯʘʡʥʫʶ ʥʘʛʨʫʟʢʫ. 

ɻʨʫʧʧʘ çɺʳʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳè, ʢʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʩʦʜʝʨʞʠʪ ʠʪʦʛʦʚʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʘʜʠʠ 

ʥʘʛʨʫʞʝʥʠʷ. ɼʣʷ ʩʠʥʪʝʟʘ ʛʨʘʬʠʢʘ ʠ ʚʳʯʠʩʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ 

ʢʥʦʧʢʫ çɺʳʯʠʩʣʠʪʴè. ɽʩʣʠ ʞʝ ʨʘʩʯʝʪ ʧʨʦʠʟʚʝʜʸʥ ʥʝ ʙʫʜʝʪ, ʘ ʜʠʘʣʦʛ ʙʫʜʝʪ ʟʘʢʨʳʪ ʧʦ 

ʢʥʦʧʢʝ çOKè, ʪʦ ʚ ʩʧʠʩʢʝ ʩʪʘʜʠʡ ʥʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ, ʘ ʧʨʠ 

ʨʘʩʯʝʪʝ ʩʪʘʪʠʢʠ ʠʣʠ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʠʥʪʝʟ ʩʣʫʯʘʡʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʙʫʜʝʪ 

ʧʨʦʠʟʚʝʜʸʥ ʧʨʠʥʫʜʠʪʝʣʴʥʦ. 

ɿʥʘʯʝʥʠʷ ʧʦʣʝʡ çdDè ʠ çeDè ʦʧʨʝʜʝʣʷʶʪ ʘʙʩʦʣʶʪʥʫʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʚʳʯʠʩʣʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʩʪʘʜʠʠ, ʛʜʝ ʟʘ ʙʘʟʫ ʚʟʷʪʦ 

ʟʥʘʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ, ʨʘʚʥʦʡ ʢʚʘʜʨʘʪʫ ʚʳʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ çʉʂɿè ʜʠʘʣʦʛʘ ʥʘʩʪʨʦʡʢʠ 

ʉʇʄ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʥʦʨʤʠʨʦʚʘʥʘ ʜʦ ʝʜʠʥʠʮʳ. ɽʩʣʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ ʙʦʣʝʝ 10%, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʠʥʪʝʟʝ ʩʪʘʜʠʠ 

ʩʣʫʯʘʡʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʘʩʪʦʪ ʚ ʧʦʣʝ çKOmè. 

ʇʦʣʝ çSTDè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʯʠʩʣʝʥʥʦʤʫ ʧʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʤʫ ʩʣʫʯʘʡʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ ʠʟ ʟʥʘʯʝʥʠʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ (ʩʨʝʜʥʝʛʦ) ʚʳʙʦʨʢʠ ʠ ʜʠʩʧʝʨʩʠʠ: 

ὼӶ
ρ

ὔ
ὼ 

Ὀ
ρ

ὔ ρ
ὼ ὼӶ 

ὛὝὈЍὈ 

ɻʜʝ ὼ ï ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʥʘʛʨʫʟʢʠ ʚ iïʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ὔ ï ʦʙʱʝʝ ʯʠʩʣʦ 

ʪʦʯʝʢ (ʦʪʩʯʸʪʦʚ) ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʇʦʣʷ çAs/As0è ʠ çEx/Ex0è ʩʣʫʞʘʪ ʜʣʷ ʦʮʝʥʢʠ ʤʝʨʳ ʦʪʢʣʦʥʝʥʠʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ 

ʩʪʘʜʠʠ ʥʘʛʨʫʞʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɿʥʘʯʝʥʠʷ, ʤʝʥʴʰʠʝ ʪʨʸʭ ʧʦ 

ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʩʦʦʙʱʘʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ 
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ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ. ɽʩʣʠ ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʧʦ ʤʦʜʫʣʶ ʙʦʣʴʰʝ ʪʨʸʭ, ʪʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʪʠʭ ʚʝʣʠʯʠʥ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʜʣʷ ʛʨʘʬʠʢʘ (ʯʠʩʣʦ ʪʦʯʝʢ N). ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩʮʝʩʩʘ ʩʣʫʯʘʡʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ 

ʦʰʠʙʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩʮʝʩʩʘ: 
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Ͻ
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Ὀ
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ʇʦʣʝ çNRè ʩʧʨʘʚʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʧʨʝʜʝʣʷʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ, 

ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʯʠʩʣʘ ʧʝʨʝʭʦʜʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʝʨʝʟ ʥʦʣʴ ʢ ʯʠʩʣʫ ʵʢʩʪʨʝʤʫʤʦʚ. 

ʏʝʤ ʙʣʠʞʝ ʵʪʦ ʟʥʘʯʝʥʠʝ ʢ ʝʜʠʥʠʮʝ, ʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʝʝ ʧʦʭʦʞʝ ʥʘ ʩʠʥʫʩʦʠʜʘʣʴʥʦʝ 

ʠ ʷʚʣʷʝʪʩʷ ʫʟʢʦʧʦʣʦʩʥʳʤ. ʄʘʣʳʝ ʚʝʣʠʯʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʦʞʥʦʤʫ ʯʘʩʪʦʪʥʦʤʫ 

ʩʦʩʪʘʚʫ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʰʠʨʦʢʦʧʦʣʦʩʥʦʤʫ ʧʨʦʮʝʩʩʫ. 

ʇʦʣʝ çʎʠʢʣʦʚè ʚʳʯʠʩʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ çʧʘʜʘʶʱʝʛʦ ʜʦʞʜʷè. ʇʦʣʫʯʝʥʥʦʝ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʯʠʩʣʘ ʧʦʣʫʮʠʢʣʦʚ ʜʝʣʠʪʩʷ ʧʦʧʦʣʘʤ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʧʦʣʝ 

çʎʠʢʣʦʚè. 

ʇʦʣʝ çNCSè ʦʪʦʙʨʘʞʘʝʪ ʠʪʦʛʦʚʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ʩ ʫʯʸʪʦʤ ʧʦʚʪʦʨʝʥʠʡ ʠʟ ʧʦʣʷ 

çʇʦʚʪʦʨʦʚè. 

ʇʦʣʝ çNTSè ʦʪʦʙʨʘʞʘʝʪ ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʥʦ ʥʝ ʛʨʘʬʠʢʘ!) ʩ 

ʫʯʸʪʦʤ ʧʦʚʪʦʨʝʥʠʡ ʠʟ ʧʦʣʷ çʇʦʚʪʦʨʦʚè.  

ʈʘʩʩʤʦʪʨʠʤ ʟʘʢʣʶʯʠʪʝʣʴʥʫʶ ʛʨʫʧʧʫ çɻʨʘʬʠʢʠ ʩʪʘʜʠʠ ʥʘʛʨʫʞʝʥʠʷè. ʇʦʣʝ 

çʀʥʪʝʨʚʘʣʦʚ ʛʠʩʪʦʛʨʘʤʤʳè ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʛʨʘʬʠʢʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʠʥʪʝʨʚʘʣʦʚ ʛʠʩʪʦʛʨʘʤʤʳ Nh ï ʥʝ ʤʝʥʝʝ 

6. ɺʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʚ ʦʪʜʝʣʴʥʦʤ ʦʢʥʝ 

ʛʨʘʬʠʢʘ. 

ɺʳʙʦʨ ʪʠʧʘ ʛʨʘʬʠʢʘ çʅʘʛʨʫʞʝʥʠʝ ʧʨʠʚʝʜʸʥʥʦʝè ʧʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ 

ʩʠʥʪʝʟʠʨʫʝʤʳʡ ʛʨʘʬʠʢ ʚ ʦʪʜʝʣʴʥʦʤ ʦʢʥʝ, ʩ ʫʯʸʪʦʤ ʥʦʨʤʠʨʦʚʢʠ.  
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ʊʠʧ çʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʚʝʜʸʥʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷè ʧʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʛʨʘʬʠʢ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʭʦʞ ʥʘ ɻʘʫʩʩʦʚ ʢʦʣʦʢʦʣ. 

çʅʘʛʨʫʞʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʝè ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʟʠʪʴ ʥʝʢʫʶ ʵʢʚʠʚʘʣʝʥʪʥʫʶ 

ʥʘʛʨʫʟʢʫ, ʢʦʛʜʘ ʟʘʜʘʚʘʝʤʳʝ ʚʝʣʠʯʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʧʨʷʞʝʥʠʷʤ ʠ ʢʘʞʜʘʷ ʪʦʯʢʘ 

ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʧʦ ʧʦʚʨʝʞʜʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʤʤʝʪʨʠʯʥʦʡ ʥʘʛʨʫʟʢʝ. 

ɹʦʣʴʰʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʚ ʵʪʦʤ ʛʨʘʬʠʢʝ ʥʝʪ, ʥʦ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʩʪʨʦʷʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ N(S) ʠ S(NSum). ʈʘʩʧʨʝʜʝʣʝʥʠʝ N(S) ï ʵʪʦ ʯʠʩʣʦ ʮʠʢʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʥʘʛʨʫʟʢʠ, ʘ S(NSum) ï ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʯʠʩʣʘ ʮʠʢʣʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʛʨʫʟʢʠ. 

ʀʤʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʛʨʘʬʠʢʘ S(NSum) ʥʘʭʦʜʠʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʮʠʢʣʦʚ, 

ʢʦʪʦʨʦʝ ʧʦ ʧʦʚʨʝʞʜʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʢʚʠʚʘʣʝʥʪʥʦ ʩʠʤʤʝʪʨʠʯʥʦʡ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʩ 

ʪʦʡ ʞʝ ʚʝʣʠʯʠʥʦʡ ʧʦʣʫʨʘʟʤʘʭʘ, ʯʪʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚ ʨʘʩʧʨʝʜʝ-ʣʝʥʠʠ S(NSum). 

ɻʨʫʧʧʘ çʌʦʨʤʘʪ ʩʦʭʨʘʥʝʥʠʷè ʪʦʡ ʞʝ ʛʨʫʧʧʳ çɻʨʘʬʠʢʠ ʩʪʘʜʠʠ ʥʘʛʨʫʞʝʥʠʷè 

ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ çʊʝʢʩʪʦʚʳʡè ʠ çɼʚʦʠʯʥʳʡè, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʩʦʭʨʘʥʝʥʠʝ ʚ 

ʨʘʟʥʳʭ ʬʦʨʤʘʪʘʭ ʩʠʥʪʝʟʠʨʦʚʘʥʥʫʶ ʩʪʘʜʠʶ. ʊʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪ ʩʦʭʨʘʥʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʩʪʦʨʦʥʥʝʤ ʧʨʠʣʦʞʝʥʠʠ ʦʩʫʱʝʩʪʚʠʪʴ ʨʘʩʯʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʞʝʣʘʝʤʳʭ ʚʝʣʠʯʠʥ, ʠʣʠ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʪʩʯʸʪʦʚ ʩʪʘʜʠʠ. 

ɼʘʣʴʥʝʡʰʘʷ ʟʘʛʨʫʟʢʘ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ 

ʩʦʟʜʘʥʠʷ ʚ ʜʠʘʣʦʛʝ çʋʩʪʘʣʦʩʪʥʦʝ ʤʥʦʛʦʩʪʘʜʠʡʥʦʝ ʩʣʫʯʘʡʥʦʝ ʥʘʛʨʫʞʝʥʠʝè ʩʪʘʜʠʠ, 

ʟʘʛʨʫʞʘʝʤʦʡ ʠʟ ʬʘʡʣʘ. ʅʦ, ʧʝʨʝʜ ʦʪʦʙʨʘʞʝʥʠʝʤ ʜʠʘʣʦʛʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʬʘʡʣ ʠʟ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʧʢʠ ʭʨʘʥʝʥʠʷ. ʌʦʨʤʘʪʳ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʬʘʡʣʦʚ ʧʨʠ 

ʵʢʩʧʦʨʪʝ/ʠʤʧʦʨʪʝ: 

¶ PRN, ʛʜʝ ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʦʙʝʣ ʠ/ʠʣʠ ʟʥʘʢ ʪʘʙʫʣʷʮʠʠ; 

¶ CSV, ʛʜʝ ʨʘʟʜʝʣʠʪʝʣʴ ʤʝʞʜʫ ʯʠʩʣʘʤʠ ʟʘʧʷʪʘʷ. ɺʥʠʤʘʥʠʝ!!! ʅʝʜʦʧʫʩʪʠʤʳʤ 

ʜʣʷ ʜʘʥʥʦʛʦ ʬʦʨʤʘʪʘ ʬʘʡʣʘ ʷʚʣʷʝʪʩʷ ʯʠʩʣʦ, ʫ ʢʦʪʦʨʦʛʦ ʟʘʧʷʪʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʝ!!! 

ɺʠʜ ʜʠʘʣʦʛʘ ʜʣʷ ʩʣʫʯʘʷ ʟʘʛʨʫʞʘʝʤʦʡ ʠʟ ʬʘʡʣʘ ʩʪʘʜʠʠ ʟʘʛʨʫʞʝʥʠʷ ʙʫʜʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʪʝʤ ʞʝ, ʪʦʣʴʢʦ ʙʫʜʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʛʨʫʧʧʘ çʇʘʨʘʤʝʪʨʳ ʩʧʝʢ-ʪʨʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠè ʠ çʏʘʩʪʦʪʥʳʝ ʧʘʨʘʤʝʪʨʳè. ʂʥʦʧʢʘ çɺʳʯʠʩʣʠʪʴè ʠ ʧʦʣʝ çʊ, ʩè ʚ 

ʛʨʫʧʧʝ çʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘè ʙʫʜʫʪ ʥʝʜʦʩʪʫʧʥʳ; ʧʦʣʝ çdDè ʠ çeDè ʙʫʜʫʪ ʧʫʩʪʳʤʠ 

ʚ ʛʨʫʧʧʝ çɺʳʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳè; ʛʨʫʧʧʘ çʌʦʨʤʘʪ ʩʦʭʨʘʥʝʥʠʷè ʙʫʜʝʪ ʥʘʟʳʚʘʪʴʩʷ 

çʌʦʨʤʘʪ ʟʘʛʨʫʟʢʠè, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ. 

ɺʝʨʥʸʤʩʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʜʠʘʣʦʛʘ çʋʩʪʘʣʦʩʪʥʦʝ ʤʥʦʛʦʩʪʘʜʠʡʥʦʝ ʩʣʫʯʘʡʥʦʝ 

ʥʘʛʨʫʞʝʥʠʝè. ɻʨʫʧʧʘ çʀʪʦʛʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷè ʩʦʜʝʨʞʠʪ 

ʪʨʠ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʚ ʩʝʙʝ ʘʢʢʫʤʫʣʠʨʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʢʣʶʯʸʥʥʳʭ 
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ʩʪʘʜʠʡ. ʆʜʥʘʢʦ, ʧʝʨʚʳʝ ʜʚʘ (ʯʠʩʣʦ ʪʦʯʝʢ ʠ ʚʨʝʤʷ) ʦʪʚʝʯʘʶʪ ʟʘ ʩʘʤ ʛʨʘʬʠʢ, ʙʝʟ ʫʯʸʪʘ 

ʯʠʩʣʘ ʧʦʚʪʦʨʝʥʠʡ. ɸ ʚ ʧʦʣʝ çʉʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʟʘʜʘʥʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ, ʩè ʩʫʤʤʠʨʫʶʪʩʷ 

ʚʨʝʤʝʥʘ ʦʪ ʢʘʞʜʦʡ ʩʪʘʜʠʠ, ʫʯʠʪʳʚʘʷ ʯʠʩʣʦ çʇʦʚʪʦʨʦʚè, ʪʦ ʝʩʪʴ ʩʫʤʤʠʨʫʶʪʩʷ 

ʚʳʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ çNTSè. 

ɻʨʫʧʧʘ çɻʨʘʬʠʢ ʥʘʛʨʫʞʝʥʠʷè ʪʘʢʦʡ ʞʝ, ʨʘʟʚʝ ʯʪʦ ʪʠʧ ʛʨʘʬʠʢʘ ʪʦʣʴʢʦ ʦʜʠʥ ï 

çʉʫʤʤʘʨʥʦʝ ʥʘʛʨʫʞʝʥʠʝè, ʢʦʛʜʘ ʚ ʧʦʨʷʜʢʝ ʩʣʝʜʦʚʘʥʠʷ ʩʪʘʜʠʡ ʚ ʩʧʠʩʢʝ ʛʨʘʬʠʢʠ 

ʩʪʳʢʫʶʪʩʷ ʩ ʫʯʸʪʦʤ ʩʛʣʘʞʠʚʘʥʠʷ. 

ɻʨʫʧʧʘ çʕʢʩʧʦʨʪè ʩʦʜʝʨʞʠʪ ʜʚʝ ʢʥʦʧʢʠ: çɺ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣéè ʠ çɺ ʛʨʘʬʠʢ ʜʣʷ 

ʟʘʛʨʫʞʝʥʠʷè. ɺ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʸʥ ʵʢʩʧʦʨʪ ʚʩʝʭ ʩʪʘʜʠʡ ʥʘʛʨʫʞʝʥʠʷ ʚ 

ʧʦʨʷʜʢʝ ʠʭ ʩʣʝʜʦʚʘʥʠʷ. ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ çɺ ʛʨʘʬʠʢ ʜʣʷ ʟʘʛʨʫʞʝʥʠʷè ʧʨʠʚʝʜʸʪ ʢ 

ʵʢʩʧʦʨʪʫ ʧʦʣʫʯʝʥʥʦʡ ʠʪʦʛʦʚʦʡ ʤʥʦʛʦʩʪʘʜʠʡʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʛʨʘʬʠʢ ʥʘʛʨʫʟʢʠ ʜʣʷ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʟʘʛʨʫʞʝʥʠʷ. ʅʘʟʚʘʥʠʝ ʵʪʦʛʦ ʟʘʛʨʫʞʝʥʠʷ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʥʘʟʚʘʥʠʠ 

ʜʠʘʣʦʛʘ. ɽʩʣʠ ʞʝ ʵʢʩʧʦʨʪ ʥʝ ʙʳʣ ʧʨʦʠʟʚʝʜʸʥ, ʪʦ ʜʣʷ ʟʘʛʨʫʞʝʥʠʷ ʛʨʘʬʠʢ ʥʘʛʨʫʟʢʠ 

ʦʩʪʘʥʝʪʩʷ ʧʨʝʞʥʠʤ ʠʣʠ ʚʦʦʙʱʝ ʦʩʪʘʥʝʪʩʷ ʥʝ ʟʘʜʘʥʥʳʤ. 

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ 

ʇʦ ʚʳʯʠʩʣʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʘʤʧʣʠʪʫʜ ʥʘʧʨʷʞʝʥʠʡ ʠ ʠʭ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ 

ʚʳʯʠʩʣʷʶʪʩʷ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠʚʝʜʸʥʥʳʝ ʢ ʩʠʤʤʝʪʨʠʯʥʦʤʫ ʥʘʛʨʫʞʝʥʠʶ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ Ὑ ρ. 

ʇʦʩʣʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʠʚʝʜʸʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʦʥʯʝʥʳʭ ʵʣʝʤʝʥʪʘʭ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʥʘʧʨʷʞʝʥʠʡ, ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʦʜʥʦʦʩʥʦʤʫ ʨʘʩʪʷʞʝʥʠʶ, ʧʦ ʬʦʨʤʫʣʝ: 

„̞
„ „ „ „ „ „

ς

ʎ

†
Ͻ † † †  

ʛʜʝ x, y, z ï ʠʥʜʝʢʩʳ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ/ʧʣʦʩʢʦʩʪʷʭ, 

ʎ  ï ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʦ ʥʦʨʤʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ, 

†  ï ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʦ ʢʘʩʘʪʝʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ. 

ɺ ʠʪʦʛʝ ʧʦʣʫʯʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ „̞  ʧʦ ʯʠʩʣʫ ʧʦʣʫʮʠʢʣʦʚ, 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʥʘ ʵʪʘʧʝ ʩʭʝʤʘʪʠʟʘʮʠʠ. 

ʇʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʯʠʩʣʘ ʧʦʣʫʮʠʢʣʦʚ ʦʪ ʥʘʧʨʷʞʝʥʠʡ ʩʪʨʦʠʪʩʷ ʩʫʤʤʘʨʥʦʝ ʧʦ 

ʯʠʩʣʫ ʧʦʣʫʮʠʢʣʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ ʩʠʥʫʩʦʠʜʘʣʴʥʦʤʫ 

ʥʘʛʨʫʞʝʥʠʶ ʟʘ ʨʘʩʯʝʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʳʙʠʨʘʝʪʩʷ „̞  ï ʥʘʠʙʦʣʴʰʝʝ ʩʨʝʜʠ 

ʜʦʩʪʠʛʥʫʪʳʭ. ɿʘʪʝʤ ʚʳʯʠʩʣʷʝʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ὲ̞ , ʢʦʪʦʨʦʝ ʧʨʠ 

ʨʘʩʯʝʪʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʦʙʣʘʜʘʝʪ ʪʘʢʦʡ ʞʝ ʧʦʚʨʝʞʜʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʪʦ ʠ 
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ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʝ ʩʪʦʭʘʩʪʠʯʝʩʢʦʝ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʡ ʣʠʥʝʡʥʦʡ ʛʠʧʦʪʝʟʦʡ ʩʫʤʤʠʨʦʚʘʥʠʷ ʫʩʪʘʣʦʩʪʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

(ʂʃɻʉʋʇ) ʧʨʠ ʥʝʨʝʛʫʣʷʨʥʦʤ ʥʘʛʨʫʞʝʥʠʠ. 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʛʠʧʦʪʝʟʝ ʫʩʪʘʣʦʩʪʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ, ʚʥʦʩʠʤʦʝ ʥʘʧʨʷʞʝʥʠʝʤ „ , 

ʩʦʩʪʘʚʣʷʝʪ ʥʝʢʦʪʦʨʫʶ ʜʦʣʶ, ʨʘʚʥʫʶ ὲ ὔϳ , ʦʪ ʧʦʣʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʦʷʚʣʝʥʠʶ ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ ʠ ʨʘʟʨʫʰʝʥʠʶ. ɿʥʘʯʝʥʠʝ ὲ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʠʩʣʫ ʮʠʢʣʦʚ, 

ʥʘʨʘʙʦʪʘʥʥʦʤʫ ʧʨʠ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʥʘʧʨʷʞʝʥʠʡ. ɺʝʣʠʯʠʥʘ ὔ  ʨʘʚʥʘ ʯʠʩʣʫ ʮʠʢʣʦʚ, 

ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 50% ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ ʜʝʪʘʣʠ ʧʨʠ ʪʦʤ ʞʝ ʫʨʦʚʥʝ 

ʥʘʧʨʷʞʝʥʠʡ „ . 

ʈʘʟʨʫʰʝʥʠʝ ʧʦ ʵʪʦʡ ʪʝʦʨʠʠ ʥʘʩʪʫʧʘʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ: 

Î

ὔ
‌̞

Ͻ

 

ʛʜʝ k ï ʵʪʦ ʠʣʠ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ ʛʠʩʪʦʛʨʘʤʤʳ ʥʘʧʨʷʞʝʥʠʡ ὔ, ʠʣʠ 

ʯʠʩʣʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ, ‌̞ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʸʥʥʘʷ 

ʧʦʧʨʘʚʢʘ ʚ ʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʡ ʣʠʥʝʡʥʦʡ ʛʠʧʦʪʝʟʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʫʩʣʦʚʠʝ ʧʦʜ ʟʥʘʢʦʤ ʩʫʤʤʳ: ʧʦʚʨʝʞʜʘʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʙʫʜʫʪ ʚʥʦʩʠʪʴ ʪʦʣʴʢʦ ʪʝ ʧʦʣʫʮʠʢʣʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ: 

ὑϽ„ „  

ɼʣʷ ʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʢʦʵʬ. ʟʘʧʘʩʘ ʧʦ ʯʠʩʣʫ ʮʠʢʣʦʚ ʜʣʷ 

ʩʣʫʯʘʷ, ʢʦʛʜʘ ʩʚʦʡʩʪʚʦ çʋʩʪʘʣʦʩʪʴè ʜʣʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʀʩʭʦʜʷ ʠʟ ʫʨʘʚʥʝʥʠʷ ʢʨʠʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʚ ʤʥʦʛʦʮʠʢʣʦʚʦʡ ʟʦʥʝ 

(ρπ  ὔ  ὔ), ʚʳʚʦʜʠʪʩʷ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʮʠʢʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 50% ʚʝʨʦʷʪʥʦʩʪʠ 

ʨʘʟʨʫʰʝʥʠʷ: 

ὔ
„ Ͻὔ

„
Ȣ 

ʇʦʣʫʯʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʯʠʩʣʘ ʮʠʢʣʦʚ ʧʦʜʩʪʘʚʣʷʝʪʩʷ ʚ ʫʨʘʚʥʝʥʠʝ ʢʨʠʚʦʡ ʫʩʪʘʣʦʩʪʠ 

ʠ ʩ ʫʯʸʪʦʤ ʂʃɻʉʋʇ: 

„ ϽÎ

Ͻ

„ Ͻὔ Ͻ‌̞ „̞ ϽÎ̞ Ͻ‌̞ȟ 
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ʦʪʢʫʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʚʦʜ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʯʠʩʣʘ ʮʠʢʣʦʚ: 

ὲ̞ 
ρ

‌̞
ὲϽ

„

„̞

Ͻ

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʯʠʩʣʫ ʮʠʢʣʦʚ (ʟʘʧʘʩ ʧʦ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ), ʩʥʘʯʘʣʘ ʚʳʯʠʩʣʷʝʪʩʷ ʯʠʩʣʦ ʮʠʢʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 50% ʚʝʨʦʷʪʥʦʩʪʠ 

ʨʘʟʨʫʰʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʝ „̞ : 

ὔ ̞

„ Ͻὔ

„̞
Ȣ 

ɿʥʘʯʝʥʠʝ ὔ ̞  ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʚʝʣʠʯʠʥʦʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʡ 

ʚʝʣʠʯʠʥʳ ʦʛʨʘʥʠʯʝʥʳ ʯʠʩʣʦʤ ὔ, ʦʙʳʯʥʦ ʥʘʟʥʘʯʘʝʤʦʝ ʢʘʢ 2e6. ʊʘʢʠʝ ʟʥʘʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʫʯʘʶ, ʢʦʛʜʘ „̞ „ ὑϳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʫʯʘʶ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ 

ʚʳʥʦʩʣʠʚʦʩʪʠ. ʇʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ „̞  ʙʘʟʦʚʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ʧʦʣʠʥʦʤʠʘʣʴʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʫʨʘʚʥʝʥʠʷ ʢʨʠʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ (1) ʚ ʤʥʦʛʦʮʠʢʣʦʚʦʡ ʟʦʥʝ 

(ρπ ὔ ὔ ). 

ʊʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʯʠʩʣʫ ʮʠʢʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὲ
ὔ ̞

Î̞ 
 

ɺʳʚʦʜʠʤʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʧʦ ʯʠʩʣʫ ʮʠʢʣʦʚ ʪʘʢ ʞʝ ʦʛʨʘʥʠʯʝʥʳ 

ʩʚʝʨʭʫ ʚʝʣʠʯʠʥʦʡ ὔ. ʊʘʢʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚ ʜʚʫʭ 

ʩʣʫʯʘʷʭ: 

¶ Î̞ ρ 

¶ „̞ „ ὑϳ  

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʢʦʵʬ. ʟʘʧʘʩʘ ʧʦ ʯʠʩʣʫ ʮʠʢʣʦʚ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ 

ʟʘʜʘʥʦ ʩʚʦʡʩʪʚʦ çʋʩʪʘʣʦʩʪʴè ʜʣʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʨʠ ʟʘʜʘʥʠʠ ʢʨʠʚʦʡ ɺʸʣʝʨʘ ʠʩʧʦʣʴʟʫʷ ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝ 

ʜʣʷ ʟʘʜʘʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʚʳʯʠʩʣʷʝʤʳʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʘ ʮʠʢʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

50% ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ. ʀʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʥʘʧʨʷʞʝʥʠʡ, 

ʣʝʞʘʱʠʭ ʚ ʜʠʘʧʘʟʦʥʝ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦ ʛʨʘʬʠʢʫ. ɽʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʷ ʚʳʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʦ ʯʠʩʣʦ ʧʦʣʫʮʠʢʣʦʚ ʜʦ 

ʨʘʟʨʫʰʝʥʠʷ ʨʘʚʥʦ 1, ʦʪ ʥʫʣʷ ʜʦ ʤʘʢʩʠʤʫʤʘ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʠʞʝ 

ʤʠʥʠʤʘʣʴʥʦʛʦ, ʪʦ ʯʠʩʣʦ ʚʳʜʝʨʞʠʚʘʝʤʳʭ ʮʠʢʣʦʚ ʩʯʠʪʘʝʪʩʷ ʨʘʚʥʳʤ ʙʘʟʦʚʦʤʫ ὔ . 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʧʦ ʜʦʣʛʦʚʝʯʥʦʩʪʠ (ʧʦ ʯʠʩʣʫ ʮʠʢʣʦʚ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʨʘʩʯʝʪ ʧʦʚʨʝʞʜʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ ʂʃɻʉʋʇ: 
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ʛʜʝ ὔ  ï ʵʪʦ ʯʠʩʣʦ ʮʠʢʣʦʚ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 50% ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ 

ʧʨʠ „, ʚʳʯʠʩʣʝʥʥʳʝ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝʤ ʧʦ ʟʘʜʘʥʥʦʡ ʢʨʠʚʦʡ ɺʸʣʝʨʘ. 

ʆʙʨʘʪʥʘʷ ʚʝʣʠʯʠʥʘ ʦʪ ʟʥʘʯʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʵʬʬʠʮʠʝʥʪʫ ʟʘʧʘʩʘ 

ʧʦ ʜʦʣʛʦʚʝʯʥʦʩʪʠ (ʧʦ ʯʠʩʣʫ ʮʠʢʣʦʚ). 

ʈʘʩʯʝʪ ʩʣʫʯʘʡʥʦʡ ʫʩʪʘʣʦʩʪʠ ʧʦ ʩʪʘʪʠʢʝ 

ʋʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʢʠ ʦʧʨʘʚʜʘʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ ʣʝʞʘʪ ʥʘ ʦʩʠ ʯʘʩʪʦʪ ʧʨʘʚʝʝ ʯʘʩʪʦʪ ʚʳʥʫʞʜʘʶʱʠʭ ʩʠʣ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʝʜʫʶʱʠʡ 

ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ: 

¶ ʩʦʟʜʘʪʴ ʨʘʩʯʝʪʥʫʶ ʤʦʜʝʣʴ; 

¶ ʟʘʜʘʪʴ ʩʣʫʯʘʡʥʫʶ ʫʩʪʘʣʦʩʪʥʫʶ ʥʘʛʨʫʟʢʫ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʟʘʛʨʫʞʝʥʠʡ ʠʣʠ 

ʢʦʤʙʠʥʘʮʠʡ ʟʘʛʨʫʞʝʥʠʡ; 

¶ ʟʘʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʪʘʣʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ; 

¶ ʟʘʜʘʪʴ ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ (ɻʕ), ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪ; 

¶ ʧʨʦʚʝʩʪʠ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ; 

¶ ʦʩʫʱʝʩʪʚʠʪʴ ʟʘʧʫʩʢ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʜʣʷ ʩʣʫʯʘʡʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʨʘʩʯʝʪʘ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʚ ʩʧʠʩʢʝ çɺʳʙʦʨ ʨʝʟʫʣʴʪʘʪʦʚè 

ʜʠʘʣʦʛʘ çʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚè. 

ɺʳʙʦʨ çʏʠʩʣʦ ʮʠʢʣʦʚ ʧʦ ɺʸʣʝʨʫè ʧʨʠʚʝʜʸʪ ʢ ʦʪʨʠʩʦʚʢʝ ʚʳʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʠʙʦʣʴʰʝʡ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʥʘʛʨʫʟʢʝ, ʜʦʩʪʠʛʥʫʪʦʡ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʩʣʫʯʘʡʥʦʡ ʥʘʛʨʫʟʢʠ. ʕʪʦ ʯʠʩʣʦ ʮʠʢʣʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 50% ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ.  

ɽʩʣʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʤʦʜʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʣʘʩʴ, ʪʦ ʧʝʨʝʜ 

ʧʨʦʚʝʜʝʥʠʝʤ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʧʦ ʩʪʘʪʠʢʝ ʙʫʜʝʪ ʚʳʜʘʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

ʇʦʩʢʦʣʴʢʫ ʠʪʦʛʦʚʳʝ ʚʝʣʠʯʠʥʳ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʪʘʪʠʢʠ, ʪʦ ʨʘʩʯʝʪ ʚʝʜʸʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʣʷ ʚʩʝʭ ʟʘʛʨʫʞʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʟʘʜʘʥʘ 

ʫʩʪʘʣʦʩʪʥʘʷ ʥʘʛʨʫʟʢʘ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʚʦ ʚʨʝʤʷ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʠʷ ʚ ʫʟʣʝ ʦʜʥʦʛʦ ʠʟ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʚʳʩʠʪ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ, ʪʦ ʙʫʜʝʪ ʚʳʜʘʥʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʢʫʱʝʤʫ ʨʘʩʩʯʠʪʳʚʘʝʤʦʤʫ ʟʘʛʨʫʞʝʥʠʶ.  
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ʈʘʩʯʝʪ ʩʣʫʯʘʡʥʦʡ ʫʩʪʘʣʦʩʪʠ ʯʝʨʝʟ ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʝʜʫʶʱʠʡ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ: 

¶ ʩʦʟʜʘʪʴ ʨʘʩʯʝʪʥʫʶ ʤʦʜʝʣʴ, ʩʦʜʝʨʞʘʱʫʶ ʵʣʝʤʝʥʪʳ ʪʠʧʘ ʩʪʝʨʞʝʥʴ ʠ/ʠʣʠ 

ʧʣʘʩʪʠʥʘ ʠ/ʠʣʠ 8-ʠ ʫʟʣʦʚʦʡ ʦʙʲʸʤʥʳʡ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ; 

¶ ʩʦʟʜʘʪʴ ɻʕ ʠʟ ʚʳʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʠʧʘ ʩʪʝʨʞʝʥʴ ʠ/ʠʣʠ ʧʣʘʩʪʠʥʘ ʠ/ʠʣʠ 

8-ʠ ʫʟʣʦʚʦʡ ʦʙʲʸʤʥʳʡ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ; 

¶ ʟʘʜʘʪʴ ʩʣʫʯʘʡʥʫʶ ʫʩʪʘʣʦʩʪʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʝʸ ʚ ʛʨʘʬʠʢ 

ʥʘʛʨʫʞʝʥʠʷ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʘʛʨʫʞʝʥʠʷ ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ 

ʟʘʛʨʫʞʝʥʠʡ; 

¶ ʟʘʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʪʘʣʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ; 

¶ ʦʩʫʱʝʩʪʚʠʪʴ ʟʘʧʫʩʢ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʜʣʷ ʩʣʫʯʘʡʥʦʡ ʥʘʛʨʫʟʢʠ ʯʝʨʝʟ 

ʨʘʩʯʝʪ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʘʛʨʫʞʝʥʠʷ ʠʣʠ 

ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ. 

ʋʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪ ʯʝʨʝʟ ʚʳʯʠʩʣʝʥʠʝ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʩʣʫʯʘʝ ʧʝʨʝʩʝʯʝʥʠʷ ʥʘ ʯʘʩʪʦʪʥʦʡ ʦʩʠ ʩʧʝʢʪʨʘ ʚʦʟʤʫʱʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʯʘʩʪʦʪ ʤʦʜʝʣʠ. 

ʆʙʳʯʥʦ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ, ʪʝʤ 

ʙʦʣʴʰʝ ʧʦʪʨʝʙʥʦʝ ʚʨʝʤʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʘʞʜʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʦʪʩʯʸʪʘ. 

ɺʳʟʦʚʠʪʝ ʜʠʘʣʦʛ çʈʘʩʯʝʪè ʠʟ ʛʣʘʚʥʦʛʦ ʤʝʥʶ çʈʘʩʯʝʪʳ >> ʈʘʩʯʝʪéè. ɿʘʪʝʤ 

ʚʢʣʶʯʠʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚ ʧʫʥʢʪʝ çʈʘʩʯʝʪ ʪʦʣʴʢʦ ʜʣʷ ʛʨʫʧʧ ʵʣʝʤ.è. ʇʝʨʝʢʣʶʯʘʪʝʣʴ 

ʙʫʜʝʪ ʥʝʜʦʩʪʫʧʝʥ ʧʦʢʘ ʥʝ ʩʦʟʜʘʥ ʭʦʪʴ ʦʜʠʥ ɻʕ. ɿʘʧʦʣʥʠʪʝ ʧʦʣʷ çʃʦʛʘʨʠʬʤʠʯʝʩʢʠʡ 

ʜʝʢʨʝʤʝʥʪ ʢʦʣʝʙʘʥʠʡè ʠ çʂʦʣʠʯʝʩʪʚʦ ʫʯʠʪʳʚʘʝʤʳʭ ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤè. ʇʦʣʝ 

çʀʥʪʝʨʚʘʣ: 0- è ʟʘʧʦʣʥʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʨʘʩʯʝʪʘ ʜʣʷ ɻʕ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʥʥʦʛʦ 

ʛʨʘʬʠʢʘ ʥʘʛʨʫʟʢʠ. ʇʦʣʝ çʄʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠè ʩʦʜʝʨʞʠʪ ʯʠʩʣʦ ʪʦʯʝʢ ʟʘʜʘʥʥʦʛʦ ʛʨʘʬʠʢʘ 

ʥʘʛʨʫʟʢʠ. ɿʘʜʘʚʘʪʴ ʙʦʣʴʰʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʢʘʟʘʥʥʦʛʦ ʯʠʩʣʘ ʜʣʷ ʢʨʠʚʦʡ, ʩʦʟʜʘʥʥʦʡ 

ʩʦʝʜʠʥʝʥʠʝʤ ʪʦʯʝʢ ʣʠʥʠʷʤʠ, ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʨʘʩʯʝʪ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʙʳʣ ʧʨʦʠʟʚʝʜʸʥ, ʚʳʟʦʚʠʪʝ ʜʠʘʣʦʛ 

çʈʝʟʫʣʴʪʘʪʳ ʚʳʥʫʞʜʝʥʥʳʭ ʫʩʪʘʣʦʩʪʥʳʭ ʢʦʣʝʙʘʥʠʡè, ʚʳʙʨʘʚ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ 

çʈʝʟʫʣʴʪʘʪʳ >> ɼʦʣʛʦʚʝʯʥʦʩʪʴ ʧʨʠ ʩʣʫʯʘʡʥʦʤ ʫʩʪʘʣʦʩʪʥʦʤ ʥʘʛʨʫʞʝʥʠʠéè. 

ʉʪʦʣʙʮʳ ʦʪʨʘʞʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʥʦʤʝʨʘʤ ɻʕ, ʂʕ, ʫʟʣʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ 

(ʪʦʣʴʢʦ ʜʣʷ ʧʣʘʩʪʠʥʯʘʪʳʭ ʂʕ). ʉʣʝʜʫʶʱʠʝ ʢʦʣʦʥʢʠ ʢʘʞʜʦʛʦ ʫʟʣʘ ʂʕ ʠʟ ɻʕ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʡʜʝʥʥʦʤʫ ʯʠʩʣʫ ʧʦʣʫʮʠʢʣʦʚ çʤʝʪʦʜʦʤ ʜʦʞʜʷè, ʥʘʧʨʷʞʝʥʠʶ 

ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ „̞ , ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ ʯʠʩʣʫ ʮʠʢʣʦʚ Î̞  ʚ ʢʦʣʦʥʢʝ ʩ ʥʘʟʚʘʥʠʝʤ çN Eqè.  
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ʂʦʣʦʥʢʘ çN 50%è ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʠʩʣʫ ʮʠʢʣʦʚ ʜʣʷ ʚʳʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ „̞  ʧʦ ʢʨʠʚʦʡ ɺʸʣʝʨʘ. ɿʥʘʯʝʥʠʷ ʚ ʢʦʣʦʥʢʝ ç50% 

ʜʦʣʛʦʚʝʯʥʦʩʪʴè ʦʪʨʘʞʘʶʪ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʢ ʯʘʩʘʤ ʟʥʘʯʝʥʠʝ ʢʦʣʦʥʢʠ çN 50%è ʠʩʭʦʜʷ 

ʠʟ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʯʠʩʣʘ ʮʠʢʣʦʚ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʯʠʩʣʘ ʮʠʢʣʦʚ ʢ ʩʫʤʤʘʨʥʦʤʫ ʚʨʝʤʝʥʠ ʟʘʛʨʫʞʝʥʠʷ, 

ʫʯʠʪʳʚʘʶʱʝʝ ʯʠʩʣʦ çʇʦʚʪʦʨʦʚè ʚ ʢʘʞʜʦʡ ʩʪʘʜʠʠ.  

ʂʦʣʦʥʢʘ çɿʘʧʘʩ ʧʦ ʜʦʣʛʦʚʝʯʥʦʩʪʠè - ʠʪʦʛʦʚʳʡ ʟʘʧʘʩ ʧʦ ʜʦʣʛʦʚʝʯʥʦʩʪʠ, 

ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʚ ʢʦʣʦʥʢʝ ç50% ʜʦʣʛʦʚʝʯʥʦʩʪʴè ʢ ʟʥʘʯʝʥʠʶ 

çʈʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘʛʨʫʞʝʥʠʷè, ʚʳʨʘʞʝʥʥʦʤʫ ʚ ʯʘʩʘʭ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʠʪʦʛʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʟʥʘʯʝʥʠʷ ʚ ʢʦʣʦʥʢʝ çN Eqè ʤʦʛʫʪ 

ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʘ ʟʥʘʯʝʥʠʷ ʚ ʢʦʣʦʥʢʝ çN 50%è ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʶ ὔ. ɺ 

ʵʪʠʭ ʩʣʫʯʘʷʭ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʧʨʠʚʝʜʸʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥʝ ʧʦʜʯʠʥʷʶʪʩʷ ʫʩʣʦʚʠʶ 

ʨʘʟʨʫʰʝʥʠʷ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʚʳʯʠʩʣʝʥʠʝ ʟʘʧʘʩʘ ʪʝʨʷʝʪ ʩʚʦʡ ʩʤʳʩʣ. 

ɽʱʸ ʦʜʠʥ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʩʪʠʛʥʫʪʦʛʦ ʫʨʦʚʥʷ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ï ʵʪʦ 

ʟʥʘʢ ʤʠʥʫʩ ʚ ʟʥʘʯʝʥʠʷʭ ʠʟ ʢʦʣʦʥʢʠ çʅʘʧʨʷʞʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʝè. ʕʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʦʙʦʟʥʘʯʠʪʴ ʪʝ ʟʥʘʯʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʧʦ ʄʠʟʝʩʫ ʥʘʧʨʷʞʝʥʠʡ ʚ ʫʟʣʝ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʙʦʣʴʰʝ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʚʳʰʝ 

ʧʦ ʪʝʢʩʪʫ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʳʚʦʜʠʪʩʷ ʧʦʩʣʝ ʨʘʩʯʝʪʘ. ɽʩʣʠ ʙʳʣʦ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʘ 

ʪʝʢʫʯʝʩʪʠ, ʪʦ ʦʙʱʠʡ ʨʘʩʯʝʪ ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝ ʤʦʞʝʪ 

ʩʯʠʪʘʪʴʩʷ ʢʦʨʨʝʢʪʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʜʝʬʦʨʤʘʮʠʠ ʧʝʨʝʩʪʘʣʠ ʥʦʩʠʪʴ ʫʧʨʫʛʠʡ ʭʘʨʘʢʪʝʨ, ʘ 

ʜʝʬʦʨʤʘʮʠʠ ʩʪʘʣʠ ʫʞʝ ʧʣʘʩʪʠʯʝʩʢʠʤʠ. 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʩʪʦʨʠʠ ʥʘʛʨʫʞʝʥʠʷ ʠ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ ʦʪ 

ʚʨʝʤʝʥʠ ʚʳʙʨʘʥʥʦʛʦ ʫʟʣʘ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çɻʨʘʬʠʢ ʥʘʧʨʷʞʝʥʠʡè. 

ʅʘʟʚʘʥʠʝ ʛʨʘʬʠʢʘ ʩʦʜʝʨʞʠʪ ʫʢʘʟʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʦʪʦʙʨʘʞʝʥʦ ʩʦ ʟʥʘʢʦʤ. ɿʥʘʢ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʢʫ 

ʥʘʠʙʦʣʴʰʝʛʦ ʧʦ ʤʦʜʫʣʶ ʛʣʘʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɿʥʘʢ ʤʠʥʫʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʝʚʘʣʠʨʦʚʘʥʠʶ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʣʶʩ ï ʨʘʩʪʷʛʠʚʘʶʱʠʭ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʫʩʪʘʣʦʩʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʣʘʩʪʠʥʯʘʪʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚ ʢʦʣʦʥʢʝ çN ʧʦʚʝʨʭʥʦʩʪʠè ʫʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ç1è ʜʣʷ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥ 

ʠ ç2è - ʜʣʷ ʥʠʞʥʝʡ. ʇʦʣʦʞʝʥʠʝ ʚʝʨʭʘ ʧʣʘʩʪʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝʤ ʥʦʨʤʘʣʠ 

ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʛʨʘʬʠʢ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ ʫʟʣʦʚ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʪʦʣʴʢʦ ʧʦʣʦʞʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʛʨʫʟʢʠ 

ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʪʦʣʴʢʦ ʟʥʘʢʦʤ. 
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ʊʝʧʣʦʚʦʡ ʨʘʩʯʝʪ 

ʊʝʨʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ ʚʩʝʤ ʵʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ 

ʤʘʪʝʨʠʘʣʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ï çʊʝʨʤʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣè. 

ʊʘʙʣʠʮʘ ï ʊʝʨʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ 

ʉʚʦʡʩʪʚʦ 
ɽʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ 
ʉʧʦʩʦʙ ʟʘʜʘʥʠʷ 

ɼʦʩʪʫʧʥʳʝ 

ʥʝʟʘʚʠʩʠʤʳʝ 

ʧʝʨʝʤʝʥʥʳʝ ï 

ʘʨʛʫʤʝʥʪʳ 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ 

ρ

˗
 

ʇʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʛʨʘʬʠʢ, 

ʪʘʙʣʠʮʘ, 

ʬʫʥʢʮʠʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʊʝʧʣʦʝʤʢʦʩʪʴ 
ˑ̇

̋ẗ̄ᴈ
 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ 
ˏ̓

̍ẗᴈ
 

 

ɺʳʙʦʨ ʜʘʥʥʳʭ ʩʚʦʡʩʪʚ ʜʦʩʪʫʧʝʥ: 

¶ ʠʟ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʉʚʦʡʩʪʚʘ/ ʄʘʪʝʨʠʘʣʳ; 

¶ ʚ ʜʝʨʝʚʝ ʆʙʲʝʢʪʳ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʄʘʪʝʨʠʘʣʳ, ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ 

ʤʘʪʝʨʠʘʣ ʠ ʥʘʞʘʪʴ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʢʥʦʧʢʫ ʀʟʤʝʥʠʪʴ ʠʣʠ ʚʳʟʚʘʚ 

ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʚ ʧʫʥʢʪʝ ʄʘʪʝʨʠʘʣʳ ʚʳʙʨʘʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʄʘʪʝʨʠʘʣ ʤʦʞʥʦ ʢʘʢ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ (ʢʥʦʧʢʘ 

ɼʦʙʘʚʠʪʴé), ʪʘʢ ʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ (ʢʥʦʧʢʘ ʀʟʤʝʥʠʪʴé), ʣʶʙʦʡ ʠʟ 

ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʄʘʪʝʨʠʘʣ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʤʝʥʘ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʧʨʦʝʢʪʝ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ 

ʢʥʦʧʢʠ ɼʦʙʘʚʠʪʴé ʠʣʠ ʢʥʦʧʢʠ ʀʟʤʝʥʠʪʴé ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ ʩʚʦʡʩʪʚ 

ʤʘʪʝʨʠʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʷʪʩʷ ʊʝʢʫʱʠʝ ʠ ɼʦʩʪʫʧʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ. ʇʝʨʝʥʝʩʷ 

ʥʘʙʦʨ ʩʚʦʡʩʪʚ ʊʝʨʤʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʊʝʢʫʱʠʝ ʩʚʦʡʩʪʚʘ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ ʇʘʨʘʤʝʪʨʳ 

ʤʘʪʝʨʠʘʣʘ. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʘʨʘʤʝʪʨʳ ʤʘʪʝʨʠʘʣʘ ʟʘʜʘʶʪʩʷ ʩʚʦʡʩʪʚʘ 

ʠʟʦʪʨʦʧʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʨʠʩʫʥʦʢ 7.16). 
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ʈʠʩʫʥʦʢ 7.16 ï ɼʠʘʣʦʛ ʟʘʜʘʥʠʷ ʩʚʦʡʩʪʚ ʠʟʦʪʨʦʧʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʉʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʚ ʚʠʜʝ ʧʦʩʪʦʷʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʛʨʘʬʠʢʘ, 

ʪʘʙʣʠʮʳ ʠʣʠ ʬʫʥʢʮʠʠ ʧʝʨʝʤʝʥʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ. 

ʅʘ ʜʠʘʣʦʛʝ ʠʤʝʝʪʩʷ CheckBox ɸʥʠʟʦʪʨʦʧʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʦʪʦʨʳʡ 

ʚ ʜʠʘʣʦʛʝ ʧʦʷʚʷʪʩʷ ʜʚʘ ʥʦʚʳʭ ʩʚʦʡʩʪʚʘ (ʨʠʩʫʥʦʢ 7.17). ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

Y ʠ ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ Z, ʩʚʦʡʩʪʚʦ ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʩʤʝʥʠʪʴʩʷ ʥʘ 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ X. 

 
ʈʠʩʫʥʦʢ 7.17 ï ɼʠʘʣʦʛ ʟʘʜʘʥʠʷ ʩʚʦʡʩʪʚ ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʊʝʨʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʟʘʜʘʥʠʷ ʠʣʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʨʝʚʘ ʧʘʥʝʣʠ ʆʙʲʝʢʪʳ ʠ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ. 

  
ʘ) ʙ) 

ʈʠʩʫʥʦʢ 7.18 ï ɿʘʜʘʥʠʷ ʪʝʨʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ: 

ʘ ï ʠʟʦʪʨʦʧʥʦʛʦ, ʙ ï ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
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ɻʨʘʥʠʯʥʳʝ ʠ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ 

ʚʠʜʳ ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ: 

ï ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʅʋ ʚ ʚʠʜʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʚʝʩʴ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ. ɼʘʥʥʳʡ ʪʠʧ ʅʋ ʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʥʘ ʚʩʝ ʪʠʧʳ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʋʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ ʨʘʩʯʝʪʝ. 

ï ʊʝʤʧʝʨʘʪʫʨʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ɻʋ ʚ ʚʠʜʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʚʝʩʴ ʢʦʥʝʯʥʳʡ 

ʵʣʝʤʝʥʪ. ɼʘʥʥʳʡ ʪʠʧ ɻʋ ʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʥʘ ʚʩʝ ʪʠʧʳ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ï ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ɻʋ ʚ ʚʠʜʝ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 

(ʤʦʱʥʦʩʪʠ) ʥʘ ʚʝʩʴ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ. ɼʘʥʥʳʡ ʪʠʧ ɻʋ ʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʥʘ ʚʩʝ ʪʠʧʳ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ï ʆʙʲʝʤʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ɻʋ ʚ ʚʠʜʝ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 

(ʤʦʱʥʦʩʪʠ) ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɼʘʥʥʳʡ ʪʠʧ ɻʋ 

ʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʪʦʣʴʢʦ ʥʘ ʩʪʝʨʞʥʝʚʳʝ, ʦʙʦʣʦʯʝʯʥʳʝ ʠ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ. 

ï ʊʝʧʣʦʚʘʷ ʪʦʯʝʯʥʘʷ ʤʘʩʩʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ɻʋ ʚ ʚʠʜʝ ʜʦʙʘʚʦʯʥʦʡ 

ʪʝʧʣʦʝʤʢʦʩʪʠ ʚ ʫʟʣʝ. ɼʘʥʥʳʡ ʪʠʧ ɻʋ ʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʪʦʣʴʢʦ ʥʘ ʫʟʣʳ. ʋʯʠʪʳʚʘʝʪʩʷ 

ʪʦʣʴʢʦ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ ʨʘʩʯʝʪʝ. 

ï ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ɻʋ ʚ ʚʠʜʝ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʩʨʝʜʳ ʥʘ 

ʚʝʩʴ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ. ɼʘʥʥʳʡ ʪʠʧ ɻʋ ʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʪʦʣʴʢʦ ʥʘ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʇʨʠ ʟʘʜʘʥʠʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʦʩʴ ʫʩʣʦʚʠʝ ï ʯʠʩʣʦ 

ʇʝʢʣʝ ʜʣʷ ʵʣʝʤʝʥʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ 1: 

ὖὩ
”’ὒὧ

‗
ρ 

ʛʜʝ ” ï ʧʣʦʪʥʦʩʪʴ; ’ ï ʤʦʜʫʣʴ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ; ὒ ï ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʪʦʢʘ; ὧ ï ʫʜʝʣʴʥʘʷ ʠʟʦʙʘʨʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ; ‗ ï ʵʢʚʠʚʘʣʝʥʪʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʤʦʛʫʪ ʙʳʪʴ ʬʠʟʠʯʝʩʢʠ ʥʝʘʜʝʢʚʘʪʥʳʤʠ. 

ï ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ 

ʟʘʜʘʥʠʷ ʅʋ ʚ ʚʠʜʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɼʘʥʥʳʡ ʪʠʧ ʅʋ 

ʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʪʦʣʴʢʦ ʥʘ ʩʪʝʨʞʥʝʚʳʝ, ʦʙʦʣʦʯʝʯʥʳʝ ʠ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ. 

ï ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ɻʋ ʚ ʚʠʜʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɼʘʥʥʳʡ ʪʠʧ ɻʋ ʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʪʦʣʴʢʦ ʥʘ 

ʩʪʝʨʞʥʝʚʳʝ, ʦʙʦʣʦʯʝʯʥʳʝ ʠ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ. 
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ï ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ɻʋ ʚ ʚʠʜʝ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɼʘʥʥʳʡ ʪʠʧ ɻʋ ʚʦʟʤʦʞʥʦ 

ʟʘʜʘʪʴ ʪʦʣʴʢʦ ʥʘ ʩʪʝʨʞʥʝʚʳʝ, ʦʙʦʣʦʯʝʯʥʳʝ ʠ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ. 

ï ʂʦʥʚʝʢʮʠʷ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ɻʋ ʚ ʚʠʜʝ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɼʘʥʥʳʡ ʪʠʧ ɻʋ ʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʪʦʣʴʢʦ ʥʘ 

ʩʪʝʨʞʥʝʚʳʝ, ʦʙʦʣʦʯʝʯʥʳʝ ʠ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʂʦʥʚʝʢʪʠʚʥʳʡ ʪʝʧʣʦʦʙʤʝʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʦʚʝʨʭʥʦʩʪʠ) 

ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

ή ‌Ὕ Ὕ  

ʛʜʝ ‌ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʪʦʯʢʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʘ; 

Ὕ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʦʯʢʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʘ; Ὕ ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʘ, ή  ï ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʚ ʪʦʯʢʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʤ ʪʝʧʣʦʦʙʤʝʥʝ; 

ï ʀʟʣʫʯʝʥʠʝ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ɻʋ ʚ ʚʠʜʝ ʪʝʧʣʦʦʙʤʝʥʘ ʠʟʣʫʯʝʥʠʝʤ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɼʘʥʥʳʡ ʪʠʧ ɻʋ ʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʪʦʣʴʢʦ ʥʘ 

ʩʪʝʨʞʥʝʚʳʝ, ʦʙʦʣʦʯʝʯʥʳʝ ʠ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʊʝʧʣʦʦʙʤʝʥ ʠʟʣʫʯʝʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʦʚʝʨʭʥʦʩʪʠ) ʢʦʥʝʯʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

ή „‐Ὕ Ὕ  

ʛʜʝ „ ï ʧʦʩʪʦʷʥʥʘʷ ʉʪʝʬʘʥʘ ï ɹʦʣʴʮʤʘʥʘ; ‐ ï ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ʚ ʪʦʯʢʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ; Ὕ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʦʯʢʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʘ; Ὕ ï ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʘ, ή ï ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ 

ʚ ʪʦʯʢʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʧʨʠ ʪʝʧʣʦʦʙʤʝʥʝ ʠʟʣʫʯʝʥʠʝʤ. 

ʉʚʝʜʝʥʠʷ ʦ ʜʘʥʥʳʭ ʦʙʲʝʢʪʘʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ. 
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ʊʘʙʣʠʮʘ ïʊʝʧʣʦʚʳʝ ʥʘʛʨʫʟʢʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʊʠʧ 
ɽʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ 

ʆʙʲʝʢʪʳ 

ʧʨʠʣʦʞʝʥʠʷ 

ʉʧʦʩʦʙʳ 

ʟʘʜʘʥʠʷ 

ɼʦʩʪʫʧʥʳʝ 

ʥʝʟʘʚʠʩʠʤʳʝ 

ʧʝʨʝʤʝʥʥʳʝ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ 

ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ** 

ʉʢʘʣʷʨʥʳʡ  ̠ ʋʟʣʳ 

ʉʪʝʨʞʥʠ 

ʇʣʘʩʪʠʥʳ 

ʆʙʲʝʤʥʳʝ 

ʵʣʝʤʝʥʪʳ 

ʇʦʩʪʦʷʥʥʦʝ 

ʟʥʘʯʝʥʠʝ, 

ɻʨʘʬʠʢ, 

ʊʘʙʣʠʮʘ, 

ʌʫʥʢʮʠʷ 

ʂʦʦʨʜʠʥʘʪʘ X 

ʂʦʦʨʜʠʥʘʪʘ Y 

ʂʦʦʨʜʠʥʘʪʘ Z 

ʊʝʤʧʝʨʘʪʫʨʘ ʉʢʘʣʷʨʥʳʡ  ̠

ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ ʉʢʘʣʷʨʥʳʡ ˏ  ̓

ʂʦʦʨʜʠʥʘʪʘ X 

ʂʦʦʨʜʠʥʘʪʘ Y 

ʂʦʦʨʜʠʥʘʪʘ Z 

ʊʝʤʧʝʨʘʪʫʨʘ 

ɺʨʝʤʷ* 

ʆʙʲʝʤʥʳʡ 

ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ 
ʉʢʘʣʷʨʥʳʡ 

ˏ̓

̍
 

ʉʪʝʨʞʥʠ 

ʇʣʘʩʪʠʥʳ 

ʆʙʲʝʤʥʳʝ 

ʵʣʝʤʝʥʪʳ 

ʊʝʧʣʦʚʘʷ 

ʪʦʯʝʯʥʘʷ 

ʤʘʩʩʘ** 

ʉʢʘʣʷʨʥʳʡ 
ˑ̇

˗
 ʋʟʣʳ 

ʉʢʦʨʦʩʪʴ 

ʧʦʪʦʢʘ 
ɺʝʢʪʦʨʥʳʡ 

̍

̒
 

ʆʙʲʝʤʥʳʝ 

ʵʣʝʤʝʥʪʳ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ 

ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʉʢʘʣʷʨʥʳʡ  ̠

ʉʪʝʨʞʥʠ 

ʇʣʘʩʪʠʥʳ 

ʆʙʲʝʤʥʳʝ 

ʵʣʝʤʝʥʪʳ 

ʂʦʦʨʜʠʥʘʪʘ X 

ʂʦʦʨʜʠʥʘʪʘ Y 

ʂʦʦʨʜʠʥʘʪʘ Z 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ 
ʉʢʘʣʷʨʥʳʡ  ̠

ʂʦʦʨʜʠʥʘʪʘ X 

ʂʦʦʨʜʠʥʘʪʘ Y 

ʂʦʦʨʜʠʥʘʪʘ Z 

ɺʨʝʤʷ* 

ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʉʢʘʣʷʨʥʳʡ 

ˏ̓

̍
 

ʂʦʦʨʜʠʥʘʪʘ X 

ʂʦʦʨʜʠʥʘʪʘ Y 

ʂʦʦʨʜʠʥʘʪʘ Z  

ʊʝʤʧʝʨʘʪʫʨʘ 

ɺʨʝʤʷ* 

ʂʦʥʚʝʢʪʠʚʥʳʡ 

ʪʝʧʣʦʦʙʤʝʥ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʉʢʘʣʷʨʥʳʡ 
ˏ̓

̍ ẗ̠
 

ʊʝʧʣʦʦʙʤʝʥ 

ʠʟʣʫʯʝʥʠʝʤ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʉʢʘʣʷʨʥʳʡ  ̠

* ï ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʨʘʚʥʷʝʪʩʷ ʥʫʣʶ. 

** ï ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʘʩʯʝʪʘ ʜʘʥʥʳʝ ɻʋ/ʅʋ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. 
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ɿʘʜʘʥʠʝ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʝʨʝʚʝ ʧʨʦʛʨʘʤʤʳ (ʧʘʥʝʣʴ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʆʙʲʝʢʪʳ/ʅʘʛʨʫʟʢʠ/ʊʝʧʣʦʚʳʝ ʥʘʛʨʫʟʢʠ). 

 
ʈʠʩʫʥʦʢ 7.19 ï ʊʝʧʣʦʚʳʝ ʥʘʛʨʫʟʢʠ ʚ ʜʝʨʝʚʝ ʆʙʲʝʢʪʳ 

ʕʪʘʧʳ ʟʘʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ 

ʪʝʤʧʝʨʘʪʫʨʳ: 

1. ɺ ʜʝʨʝʚʝ ʆʙʲʝʢʪʳ/ʅʘʛʨʫʟʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʊʝʧʣʦʚʳʝ ʥʘʛʨʫʟʢʠ ʠ ʩ 

ʧʦʤʦʱʴʶ ʇʂʄ ʚʳʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩ ʥʘʛʨʫʟʢʘʤʠ ʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʊʝʤʧʝʨʘʪʫʨʘ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʜʝʨʝʚʝ ʧʦʷʚʠʪʴʩʷ ʥʘʛʨʫʟʢʘ ʊʝʤʧʝʨʘʪʫʨʘ.  

2. ɺ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʧʦʷʚʷʪʩʷ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ: 

ï ɿʘʛʨʫʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʧʨʠʣʦʞʝʥʘ ʜʘʥʥʘʷ ʥʘʛʨʫʟʢʘ; 

ï ɿʥʘʯʝʥʠʝ, ʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ. ɺ ʜʘʥʥʦʡ ʩʪʨʦʢʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʟʘʜʘʥʠʷ 

ʥʘʛʨʫʟʢʠ (ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʛʨʘʬʠʢ, ʪʘʙʣʠʮʘ ʠʣʠ ʬʫʥʢʮʠʷ); 

ï ʊʠʧ ʵʣʝʤʝʥʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʧʨʠʣʦʞʝʥʘ ʜʘʥʥʘʷ ʥʘʛʨʫʟʢʘ. 

3. ʅʘ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʋʩʪʘʥʦʚʠʪʴ ʠ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʵʣʝʤʝʥʪʳ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʇʨʠʤʝʥʠʪʴ. ɺ ʩʪʨʦʢʝ ʂʦʣʠʯʝʩʪʚʦ ʦʪʦʙʨʘʟʠʪʴʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʠʪʴʩʷ ʜʘʥʥʘʷ ʥʘʛʨʫʟʢʘ. 
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ʈʠʩʫʥʦʢ 7.20 ï ʅʘʩʪʨʦʡʢʠ ʥʘʛʨʫʟʢʠ ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ 

ʇʨʠ ʟʘʜʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʝʨʚʳʝ ʪʨʠ ʧʫʥʢʪʘ ʠʜʝʥʪʠʯʥʳ. ɼʘʣʝʝ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʝ ʙʫʜʝʪ 

ʧʨʠʣʦʞʝʥʘ ʥʘʛʨʫʟʢʘ.  

4. ɺ ʩʪʨʦʢʝ ʅʦʤʝʨ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʥʦʤʝʨ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʚ ʩʪʨʦʢʝ ɿʘʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ ʫʟʣʘʤ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʋʩʪʘʥʦʚʠʪʴ. 

5. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʋʩʪʘʥʦʚʠʪʴ ʥʘ ʨʘʙʦʯʝʤ ʧʦʣʝ ʧʨʦʛʨʘʤʤʳ ʙʫʜʫʪ ʧʦʢʘʟʘʥʳ 

ʪʦʣʴʢʦ ʂʕ ʩ ʫʟʣʘʤʠ, ʯʪʦ ʙʳʣʠ ʚʳʙʨʘʥʳ ʚ ʧʫʥʢʪʝ 3. ʇʦʩʣʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

ʫʟʣʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʜʘʥʥʳʭ ʂʕ: 

ï ʜʣʷ ʦʙʲʝʤʥʳʭ ʂʕ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʠʥʠʤʫʤ ʚʩʝ ʫʟʣʳ, ʢʦʪʦʨʳʝ ʦʜʥʦʟʥʘʯʥʦ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʵʣʝʤʝʥʪʘ; 

ï ʜʣʷ ʧʣʘʩʪʠʥʯʘʪʳʭ ʂʕ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʠʥʠʤʫʤ ʜʚʘ ʫʟʣʘ, ʢʦʪʦʨʳʝ 

ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʪ ʧʦʚʝʨʭʥʦʩʪʴ ʵʣʝʤʝʥʪʘ; 

ï ʜʣʷ ʩʪʝʨʞʥʝʚʳʭ ʂʕ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʠʥʠʤʫʤ ʦʜʠʥ ʫʟʝʣ, ʢʦʪʦʨʳʡ 

ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʵʣʝʤʝʥʪʘ. 

ʅʦʤʝʨʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʂʕ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 7.22. 
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ʈʠʩʫʥʦʢ 7.21 ï ʅʘʩʪʨʦʡʢʠ ʥʘʛʨʫʟʢʠ ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ 
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ʘ) 

 

ʙ) 

 

ʚ) 

ʈʠʩʫʥʦʢ 7.22 ï ʅʦʤʝʨʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʣʷ ʂʕ: 

ʘ ï ʩʪʝʨʞʥʝʚʳʝ, ʙ ï ʧʣʘʩʪʠʥʯʘʪʳʝ, ʚ ï ʦʙʲʝʤʥʳʝ 
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ʊʠʧʳ ʠ ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʚʳʭ ʨʘʩʯʝʪʦʚ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʚʳʙʨʘʪʴ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʤʝʥʶ ʈʘʩʯʝʪ ʧʫʥʢʪ ʨʘʩʯʝʪ ʈʘʩʯʝʪé (ʨʠʩʫʥʦʢ 7.23), ʟʘʪʝʤ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʝ 

çʈʘʩʯʝʪè ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʈʘʩʯʝʪ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ (ʨʠʩʫʥʦʢ 7.24 ʘ) ʠʣʠ 

ʈʘʩʯʝʪ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ (ʨʠʩʫʥʦʢ 7.24 ʙ) ʠ ʚʳʙʨʘʪʴ ɿʘʛʨʫʞʝʥʠʝ ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʨʘʩʯʝʪ. 

 
ʈʠʩʫʥʦʢ 7.23 ï ɺʳʙʦʨ ʧʫʥʢʪʘ ʤʝʥʶ ʈʘʩʯʝʪé 

 

  

ʘ) ʙ) 

ʈʠʩʫʥʦʢ 7.24 ï ɺʳʙʦʨ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ: ʘ ï ʩʪʘʮʠʦʥʘʨʥʦʛʦ, ʙ ï ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʇʨʠ ʚʳʙʦʨʝ ʈʘʩʯʝʪʘ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ ʨʘʩʯʝʪʘ: 

ï ʀʥʪʝʨʚʘʣ ï ʧʨʦʤʝʞʫʪʦʢ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʪʝʧʣʦʚʦʡ ʨʘʩʯʝʪ; 
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ï ʄʦʤʝʥʪʦʚ ʚʨʝʤʷ ï ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ, ʥʘ ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʦʜʝʣʝʥ ʠʥʪʝʨʚʘʣ ʠ ʜʣʷ 

ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʢʘʨʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʳʙʨʘʪʴ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ ʧʫʥʢʪ ʈʝʟʫʣʴʪʘʪʳ ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʠʟʘé ʠʣʠ ʧʫʥʢʪ ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ 

(ʨʠʩʫʥʦʢ 7.25), ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʠʪʴʩʷ ʜʠʘʣʦʛ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ (ʨʠʩʫʥʦʢ 

7.26 ʠʣʠ 7.27, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʨʘʩʯʝʪʘ). 

 
ʈʠʩʫʥʦʢ 7.25 ï ʄʝʥʶ ʈʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝ ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʠʟʘ 

ɺ ʜʠʘʣʦʛʝ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʠʧ ʨʘʩʯʝʪʘ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʚʝʜʝʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ ʵʪʦ ʉʪʘʮʠʦʥʘʨʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ 

ʠʣʠ ʅʝʩʪʘʮʠʦʥʘʨʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ. 
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ʈʠʩʫʥʦʢ 7.26 ï ɼʠʘʣʦʛ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʪʠʧʘ ʨʘʩʯʝʪʘ 

ʉʪʘʮʠʦʥʘʨʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ 

ɽʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʦ ʧʦʩʯʠʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʫʞʝʥʠʡ, ʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʟʘʛʨʫʞʝʥʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʚʳʚʦʜʠʪʴʩʷ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɽʩʣʠ ʞʝ ʧʦʩʯʠʪʘʥʦ ʪʦʣʴʢʦ ʦʜʥʦ ʟʘʛʨʫʞʝʥʠʝ, ʪʦ ʚʳʙʦʨ ʙʫʜʝʪ ʥʝʜʦʩʪʫʧʝʥ. 

 
ʈʠʩʫʥʦʢ 7.27 ï ɼʠʘʣʦʛ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʪʠʧʘ ʨʘʩʯʝʪʘ 

ʅʝʩʪʘʮʠʦʥʘʨʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ 
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ʊʘʙʣʠʮʘ ï ʈʝʟʫʣʴʪʘʪʳ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ 

ʊʠʧ ʨʝʟʫʣʴʪʘʪʘ 
ʇʦʜʪʠʧ 

ʨʝʟʫʣʴʪʘʪʘ 
ʉʪʝʨʞʥʠ ʇʣʘʩʪʠʥʳ 

ʆʙʲʝʤʥʳʝ 

ʵʣʝʤʝʥʪʳ 

ʊʝʤʧʝʨʘʪʫʨʘ ʊʝʤʧʝʨʘʪʫʨʘ + + + 

ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ 

TFLUX_SUM + + + 

TFLUX_X + + + 

TFLUX_Y + + + 

TFLUX_Z + + + 

TFLUX_X_LOC ï + + 

TFLUX_Y_LOC ï + + 

TFLUX_Z_LOC ï ï + 

ɺʝʢʪʦʨʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ 

TFLUX_SUM + + + 

TFLUX_X + + + 

TFLUX_Y + + + 

TFLUX_Z + + + 

TFLUX_X_LOC ï + + 

TFLUX_Y_LOC ï + + 

TFLUX_Z_LOC ï ï + 

ɻʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ 

TGRAD_SUM + + + 

TGRAD_X + + + 

TGRAD_Y + + + 

TGRAD_Z + + + 

TGRAD_X_LOC ï + + 

TGRAD_Y_LOC ï + + 

TGRAD_Z_LOC ï ï + 

ɺʝʢʪʦʨʥʳʡ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ 

TGRAD_SUM + + + 

TGRAD_X + + + 

TGRAD_Y + + + 

TGRAD_Z + + + 

TGRAD_X_LOC ï + + 

TGRAD_Y_LOC ï + + 

TGRAD_Z_LOC ï ï + 

ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ* TEMP_VEL + + + 

* ï ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʘʩʯʝʪʘ ʪʠʧ ʨʝʟʫʣʴʪʘʪʘ ʥʝʜʦʩʪʫʧʝʥ. 
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ɺ ʜʠʘʣʦʛʝ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: 

ï ɺʠʜ ʢʘʨʪʳ (ʠʟʦʦʙʣʘʩʪʠ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʵʣʝʤʝʥʪʝ); 

ï ʂʦʣʠʯʝʩʪʚʦ ʠʟʦʫʨʦʚʥʝʡ; 

ï ʋʩʨʝʜʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦ ʫʟʣʘʤ; 

ï ʇʦʢʘʟʳʚʘʪʴ ʰʢʘʣʫ ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤʳ; 

ï ʅʝʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ (ʂʕ ʩʝʪʢʫ). 

ɼʣʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʜʠʘʣʦʛʝ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʦʩʪʫʧʥʳ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʜʠʘʣʦʛʝ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʦʩʪʫʧʥʳ ʥʝ ʪʦʣʴʢʦ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʦ ʠʭ ʘʥʠʤʘʮʠʷ ʚ ʦʪʜʝʣʴʥʦʡ ʚʢʣʘʜʢʝ. ʇʦʩʣʝ 

ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʆʢ ʚ ʜʠʘʣʦʛʝ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʷʚʠʪʴʩʷ ʦʢʥʦ ʩʪʘʥʜʘʨʪʥʦʝ ʘʥʠʤʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʜʠʘʣʦʛʦʤ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʘʥʠʤʘʮʠʠ (ʨʠʩʫʥʦʢ 7.28). 

 
ʈʠʩʫʥʦʢ 7.28 ï ɼʠʘʣʦʛ ɸʥʠʤʘʮʠʷ 

ɼʣʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ: 

ï ʊʝʤʧʝʨʘʪʫʨʘ; 

ï ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ; 

ï ɺʝʢʪʦʨʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ; 

ï ɻʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ; 

ï ɺʝʢʪʦʨʥʳʡ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɼʣʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʜʦʙʘʚʣʷʝʪʩʷ ʝʱʝ ʢʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ï 

ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʦʚ ɺʝʢʪʦʨʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʠ ɺʝʢʪʦʨʥʳʡ ʛʨʘʜʠʝʥʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʩʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʊʠʧ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜ ʜʠʘʣʦʛʘ ʠʟʤʝʥʷʝʪʩʷ 

(ʨʠʩʫʥʦʢ 7.29). ɺ ʜʠʘʣʦʛʝ ʧʦʷʚʣʷʝʪʩʷ: 

ï ʰʢʘʣʘ ʄʘʩʰʪʘʙ ʚʝʢʪʦʨʦʚ; 

ï CheckBox ʆʜʠʥʘʢʦʚʳʡ ʨʘʟʤʝʨ; 
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ï ʨʘʜʠʦʢʥʦʧʢʘ ʊʠʧ ʚʝʢʪʦʨʦʚ. 

ʇʨʠ ʵʪʦʤ ʠʟ ʜʠʘʣʦʛʘ ʠʩʯʝʟʘʶʪ ʨʘʜʠʦʢʥʦʧʢʠ ʀʟʦʦʙʣʘʩʪʠ ʠ ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʵʣʝʤʝʥʪʝ, ʘ ʪʘʢʞʝ CheckBox ʋʩʨʝʜʥʷʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʫʟʣʘʤ.  

 
ʈʠʩʫʥʦʢ 7.29 ï ɼʠʘʣʦʛ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʠ ʚʳʙʦʨʝ ʚʝʢʪʦʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʈʘʜʠʦʢʥʦʧʢʘ ʊʠʧ ʚʝʢʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʚʠʜ ʦʪʦʙʨʘʞʘʝʤʳʭ ʚʝʢʪʦʨʦʚ 

(ʃʠʥʠʷ, 2D ʚʝʢʪʦʨʳ, 3D ʚʝʢʪʦʨʳ). ʐʢʘʣʘ ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʚʝʢʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ [1; 100] ʚʳʩʪʘʚʠʪʴ ʨʘʟʤʝʨ ʦʪʨʠʩʦʚʳʚʘʝʤʳʭ ʚʝʢʪʦʨʦʚ. CheckBox 

ʆʜʠʥʘʢʦʚʳʡ ʨʘʟʤʝʨ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʚʩʝ ʚʝʢʪʦʨʘ ʦʪʨʠʩʦʚʳʚʘʣʠʩʴ ʦʜʥʠʤ 

ʨʘʟʤʝʨʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤ ʤʘʩʰʪʘʙʦʤ. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʝʝ ʧʨʦʩʤʦʪʨʝ ʜʦʩʪʫʧʝʥ ʧʫʥʢʪ 

ʇʘʨʘʤʝʪʨʳ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʠʟʘé ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ 

(ʨʠʩʫʥʦʢ 7.30), ʧʦʩʣʝ ʚʳʙʦʨʘ ʢʦʪʦʨʦʛʦ, ʧʦʷʚʠʪʴʩʷ ʜʠʘʣʦʛ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʛʜʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ʈʠʩʫʥʦʢ 7.30 ï ɺʳʙʦʨ ʧʫʥʢʪʘ ʤʝʥʶ ʇʘʨʘʤʝʪʨʳ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʠʟʘé 

ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʩʪʫʧʝʥ ʪʘʢʞʝ ʧʫʥʢʪ ɸʥʠʤʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʠʟʘé ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ, ʧʦʩʣʝ ʚʳʙʦʨʘ ʢʦʪʦʨʦʛʦ, 

ʧʦʷʚʠʪʴʩʷ ʦʢʥʦ ʩʪʘʥʜʘʨʪʥʦʝ ʘʥʠʤʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʜʠʘʣʦʛʦʤ ʥʘʩʪʨʦʡʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʘʥʠʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʙʫʜʫʪ ʘʥʠʤʠʨʦʚʘʪʴʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʪʢʨʳʪʦʡ ʢʘʨʪʳ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʦʩʪʘʣʴʥʦʤ ʧʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʠʟʘ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʜʨʫʛʠʭ ʪʠʧʦʚ ʨʘʩʯʝʪʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦ ʟʘʜʘʯʘʤ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ʋʨʘʚʥʝʥʠʝ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʪʝʧʣʘ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʦʙʣʘʩʪʠ 

ɱ. ɺʚʝʜʝʤ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ὕὼώᾀ ʠ ʚʳʜʝʣʠʤ ʵʣʝʤʝʥʪʘʨʥʳʡ ʤʘʣʳʡ ʦʙʲʝʤ 

Ὠὠ  ὨὼὨώὨᾀ (ʨʠʩʫʥʦʢ 7.31). 
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ʈʠʩʫʥʦʢ 7.31 ï ʕʣʝʤʝʥʪʘʨʥʳʡ ʦʙʲʝʤ 

ʆʙʦʟʥʘʯʠʤ ʧʦʪʦʢʠ ʪʝʧʣʘ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ (ὸ) ï ή, ή ʠ ή ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ὼ, ώ 

ʠ ᾀ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟ ʫʩʣʦʚʠʷ ʪʝʧʣʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚʳʜʝʣʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʠʜʥʦ, ʯʪʦ 

ʩʫʤʤʘ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚʭʦʜʷʱʠʭ ʠ ʠʩʭʦʜʷʱʠʭ ʧʦʪʦʢʦʚ ʜʦʣʞʥʘ ʨʘʚʥʷʪʴʩʷ ʩʫʤʤʝ 

ʪʝʧʣʘ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʚ ʦʙʲʝʤʝ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ὗὨὼὨώὨᾀ ʠ ʪʝʧʣʘ, ʦʩʚʦʙʦʞʜʘʝʤʦʛʦ ʚ 

ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ Ὕ, ʘ ʠʤʝʥʥʦ ï ”ὧὈὝὈὸϳ , ʛʜʝ 

” ï ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʠ ὧ ï ʫʜʝʣʴʥʘʷ ʠʟʦʙʘʨʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʤʘʪʝʨʠʘʣʘ: 

ή
‬ή

‬ὼ
Ὠὼ ή ὨώὨᾀή

‬ή

‬ώ
Ὠώ ή ὨὼὨᾀή

‬ή

‬ᾀ
Ὠᾀή ὨὼὨώ

ὗὨὼὨώὨᾀ”ὧ
ὈὝ

Ὀὸ
ὨὼὨώὨᾀ 

ʇʨʦʚʝʜʷ ʥʝʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʣʫʯʠʤ: 

‬ή

‬ὼ

‬ή

‬ώ

‬ή

‬ᾀ
ὗ ”ὧ

ὈὝ

Ὀὸ
π 

ɼʣʷ ʘʥʠʟʦʪʨʦʧʥʦʡ ʪʝʧʣʦʚʦʡ ʩʨʝʜʳ ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʠʡ ʟʘʢʦʥ: 

ừ
ỬỬ
Ừ

ỬỬ
ứή ‗

‬Ὕ

‬ὼ
‗
‬Ὕ

‬ώ
‗
‬Ὕ

‬ᾀ

ή ‗
‬Ὕ

‬ὼ
‗
‬Ὕ

‬ώ
‗
‬Ὕ

‬ᾀ

ή ‗
‬Ὕ

‬ὼ
‗
‬Ὕ

‬ώ
‗
‬Ὕ

‬ᾀ

 

ʛʜʝ ‗  ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʘʥʠʟʦʪʨʦʧʥʦʡ ʩʨʝʜʳ. 
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ɼʣʷ ʦʨʪʦʪʨʦʧʥʦʡ ʪʝʧʣʦʚʦʡ ʩʨʝʜʳ ʠʤʝʝʪ ʫʨʘʚʥʝʥʠʷ ʚʳʰʝ ʧʨʠʥʠʤʘʪʁ ʚʠʜ: 

ừ
ỬỬ
Ừ

ỬỬ
ứή ‗

‬Ὕ

‬ὼ

ή ‗
‬Ὕ

‬ώ

ή ‗
‬Ὕ

‬ᾀ

 

ɺ ʩʣʫʯʘʝ ʠʟʦʪʨʦʧʥʦʡ ʩʨʝʜʳ ʚʳʨʘʞʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʚʠʜ ʟʘʢʦʥʘ ʌʫʨʴʝ ï ʂʠʨʭʛʦʬʘ: 

ừ
ỬỬ
Ừ

ỬỬ
ứή ‗

‬Ὕ

‬ὼ

ή ‗
‬Ὕ

‬ώ

ή ‗
‬Ὕ

‬ᾀ

 ̉̌ ̉ή ‗ ÇÒÁÄ Ὕ 

ʛʜʝ ή ή ή ή  ï ʚʝʢʪʦʨ ʧʦʪʦʢʘ ʪʝʧʣʘ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʠ 

‗ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠʟʦʪʨʦʧʥʦʡ ʩʨʝʜʳ. 

ʋʯʠʪʳʚʘʷ ʫʨʘʚʥʝʥʠʷ ʚʳʰʝ, ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʜʣʷ 

ʥʝʦʜʥʦʨʦʜʥʦʡ ʘʥʠʟʦʪʨʦʧʥʦʡ ʩʨʝʜʳ: 

‬

‬ὼ
‗
‬Ὕ

‬ὼ
‗
‬Ὕ

‬ώ
‗
‬Ὕ

‬ᾀ

‬

‬ώ
‗
‬Ὕ

‬ὼ
‗
‬Ὕ

‬ώ
‗
‬Ὕ

‬ᾀ
 

‬

‬ᾀ
‗
‬Ὕ

‬ὼ
‗
‬Ὕ

‬ώ
‗
‬Ὕ

‬ᾀ
ὗ ”ὧ

ὈὝ

Ὀὸ
π 

ɺ ʩʣʫʯʘʝ ʦʨʪʦʪʨʦʧʥʦʡ ʩʨʝʜʳ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ: 

‬

‬ὼ
‗
‬Ὕ

‬ὼ

‬

‬ώ
‗
‬Ὕ

‬ώ

‬

‬ᾀ
‗
‬Ὕ

‬ᾀ
ὗ ”ὧ

ὈὝ

Ὀὸ
π 

ɺ ʩʣʫʯʘʝ ʠʟʦʪʨʦʧʥʦʩʪʠ ʩʨʝʜʳ ʫʨʘʚʥʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪʩʷ ʠ ʠʤʝʝʪ ʚʠʜ: 

‬

‬ὼ
‗
‬Ὕ

‬ὼ

‬

‬ώ
‗
‬Ὕ

‬ώ

‬

‬ᾀ
‗
‬Ὕ

‬ᾀ
ὗ ”ὧ

ὈὝ

Ὀὸ
π 

ɼʣʷ ʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʳ ʫʨʘʚʥʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

‗
‬Ὕ

‬ὼ

‬Ὕ

‬ώ

‬Ὕ

‬ᾀ
ὗ ”ὧ

ὈὝ

Ὀὸ
π 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚʝʣʠʯʠʥʫ ὈὝὈὸϳ  ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʩʫʙʩʪʘʥʮʠʦʥʘʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʥʦʡ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

ὈὝ

Ὀὸ

‬Ὕ

‬ὸ
’
‬Ὕ

‬ὼ
’
‬Ὕ

‬ώ
’
‬Ὕ

‬ᾀ
 

ʛʜʝ ’, ’, ʠ ’ ï ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʩʨʝʜʳ ʥʘ ʦʩʠ ʛʣʦʙʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. 
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ʂʨʘʝʚʳʝ ʠ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨ 

ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʝʪʘʣʠ 

ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʟʘʜʘʥʥʫʶ ʧʦ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ-ʈʠʭʤʘʥʘ, ʠʤʝʶʪ ʚʠʜ: 

Ὕȿ Ὢὼȟώȟᾀ 

Ὕȿ Ὢὼȟώȟᾀȟὸ 

‬Ὕ

‬ὲ
Ὢὼȟώȟᾀȟὸ 

ʛʜʝ Ὢ, Ὢ, Ὢ ï ʠʟʚʝʩʪʥʳʝ ʬʫʥʢʮʠʠ, Ὓ ï ʯʘʩʪʴ ʛʨʘʥʠʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ 

ʟʘʜʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, Ὓ ï ʯʘʩʪʴ ʛʨʘʥʠʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ 

ʟʘʜʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʦʢʦʚ ʪʝʧʣʘ; n ï ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ ʚʥʝʰʥʝʡ ʥʦʨʤʘʣʠ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚʳʨʘʞʝʥʠʝ ʧʝʨʚʦʝ ʚʳʨʘʞʝʥʠʝ ̫ ʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʳʤ ʫʩʣʦʚʠʝʤ, ʚʪʦʨʦʝ 

ʚʳʨʘʞʝʥʠʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʢʨʘʝʚʳʤ ʫʩʣʦʚʠʝʤ ʧʝʨʚʦʛʦ ʨʦʜʘ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʧʨʘʚʦʡ 

ʯʘʩʪʠ ʪʨʝʪʴʝʛʦ ʚʳʨʘʞʝʥʠʷ ʩʪʦʠʪ ʬʫʥʢʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʠ ʚʨʝʤʝʥʠ ʚ 

ʷʚʥʦʤ ʚʠʜʝ, ʪʦ ʵʪʦ ʢʨʘʝʚʦʝ ʫʩʣʦʚʠʝ ʚʪʦʨʦʛʦ ʨʦʜʘ, ʝʩʣʠ ʚ ʧʨʘʚʫʶ ʯʘʩʪʴ ʚʭʦʜʠʪ ʪʦʣʴʢʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ Ὓ, ʧʦʣʫʯʘʝʤ ʢʨʘʝʚʦʝ ʫʩʣʦʚʠʝ ʪʨʝʪʴʝʛʦ ʨʦʜʘ (ʢʦʥʚʝʢʪʠʚʥʳʡ 

ʪʝʧʣʦʦʙʤʝʥ, ʠʟʣʫʯʝʥʠʝ), ʢʦʤʙʠʥʘʮʠʷ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʩʣʫʯʘʝʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʨʘʝʚʦʝ ʫʩʣʦʚʠʝ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʄʂʕ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʀʩʧʦʣʴʟʫʷ ʯʘʩʪʠʯʥʫʶ (ʪʝʤʧʝʨʘʪʫʨʫ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ 

ʬʫʥʢʮʠʡ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʚʨʝʤʝʥʠ, ʚʪʦʨʘʷ ʪʦʣʴʢʦ ʦʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ) ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʫʶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ 

ɻʘʣʝʨʢʠʥʘ ʚ ʩʣʘʙʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ, ʧʦʣʫʯʠʤ ʨʘʟʨʝʰʘʶʱʫʶ ʩʠʩʪʝʤʫ ʦʙʳʢʥʦʚʝʥʥʳʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ: 

ὅ
‬Ὕ

‬ὸ
ὑ Ὕ Ὂ 

ʛʜʝ ὅ ï ʤʘʪʨʠʮʘ ʪʝʧʣʦʝʤʢʦʩʪʠ (ʪʝʨʤʠʯʝʩʢʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ); ὑ ï ʧʦʣʥʘʷ 

ʤʘʪʨʠʮʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ; Ὂ ï ʧʦʣʥʳʡ ʚʝʢʪʦʨ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ: 

ὅ ”ὧὔ ὔ Ὠὠ 

ὑ ὑ ὑ ὑ ὑ  
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ʛʜʝ ὑ  ï ʤʘʪʨʠʮʘ ʜʠʬʬʫʟʠʦʥʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ; ὑ  ï ʤʘʪʨʠʮʘ 

ʘʜʚʝʢʪʠʚʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ; ὑ  ï ʤʘʪʨʠʮʘ ʢʦʥʚʝʢʪʠʚʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ; ὑ  

ï ʤʘʪʨʠʮʘ ʪʝʧʣʦʦʪʜʘʯʠ ʠʟʣʫʯʝʥʠʝʤ: 

ὑ ὄ ɤ ὄὨὠȟ ὑ ”ὧὔ ὺ ὄὨὠȟ 

ὑ ‌ὔ ὔ ὨὛȟ ὑ ή ὔ ὔ ὨὛ 

Ὂ Ὂ Ὂ Ὂ Ὂ  

ʛʜʝ Ὂ  ï ʚʝʢʪʦʨ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ; Ὂ  ï ʚʝʢʪʦʨ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ; 

Ὂ  ï ʚʝʢʪʦʨ ʦʙʲʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ; Ὂ  ï ʚʝʢʪʦʨ ʣʫʯʠʩʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ: 

Ὂ ή ὔὨὛȟ Ὂ ‌Ὕ ὔὨὛȟ 

 Ὂ ὗὔὨὠȟ Ὂ ήὝ ὔὨὛ 

ή „‐Ὕ Ὕ Ὕ Ὕ  

ʉʠʤʚʦʣ çᴂè ʚ ʚʳʨʘʞʝʥʠʠ ʚʳʰʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʙʝʨʫʪʩʷ 

ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ ʧʦ ʚʨʝʤʝʥʠ ʠʣʠ, ʜʣʷ ʥʝʣʠʥʝʡʥʦʛʦ ʨʝʰʝʥʠʷ, ʩ ʧʨʝʜʳʜʫʱʝʡ 

ʠʪʝʨʘʮʠʠ. 

ὔ ὔ Ễ ὔ  ï ʚʝʢʪʦʨ ʫʟʣʦʚʳʭ ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ (ʙʘʟʠʩʥʳʝ ʬʫʥʢʮʠʠ ʩ 

ʚʝʨʭʥʠʤ ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ çὔè ï ʵʪʦ ʙʘʟʠʩʥʳʝ ʬʫʥʢʮʠʠ ʵʣʝʤʝʥʪʘ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ Sc, Sr ʠʣʠ Sf). 

ὄ ὄ Ễ ὄ  ï ʤʘʪʨʠʮʘ ʧʨʦʠʟʚʦʜʥʳʭ ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ: 

ὄ
‬ὔ

‬ὼ

‬ὔ

‬ώ

‬ὔ

‬ᾀ
ȟ Ὥ ρȣὲ 

ɤ ï ʤʘʪʨʠʮʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʜʣʷ ʦʨʪʦʪʨʦʧʥʦʡ ʩʨʝʜʳ: 

ɤ

‗ π π
π ‗ π

π π ‗
 

ὺ ὺ ὺ ὺ  ï ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʩʨʝʜʳ. 

Ὓ ï ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ (ʢʨʘʝʚʦʝ ʫʩʣʦʚʠʝ ʪʨʝʪʴʝʛʦ ʨʦʜʘ); 

Ὓ ï ʧʦʚʝʨʭʥʦʩʪʴ ʣʫʯʠʩʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ (ʠʟʣʫʯʝʥʠʝ); Ὓ ï ʧʦʚʝʨʭʥʦʩʪʴ, ʥʘ ʢʦʪʦʨʦʡ 
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ʟʘʜʘʥʳ ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ ʚ ʷʚʥʦʤ ʚʠʜʝ (ʢʨʘʝʚʦʝ ʫʩʣʦʚʠʝ ʚʪʦʨʦʛʦ ʨʦʜʘ); ὠ ï ʦʙʲʝʤ 

ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ; ‌ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ; „ ï ʧʦʩʪʦʷʥʥʘʷ ʉʪʝʬʘʥʘ-ɹʦʣʴʮʤʘʥʘ; 

‐ ï ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ʩʝʨʦʛʦ ʪʝʣʘ; Ὕ  ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; ὗ ï ʦʙʲʝʤʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ; ή ï ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ Ὓ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʢʨʘʝʚʳʝ ʫʩʣʦʚʠʷ ʧʝʨʚʦʛʦ ʨʦʜʘ ʟʘʜʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʧʦʜʩʪʘʥʦʚʢʦʡ ʟʥʘʯʝʥʠʷ ʫʟʣʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʘʥʩʘʤʙʣʠʨʦʚʘʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʧʦʣʥʦʡ 

ʩʠʩʪʝʤʳ. 

ɼʠʩʢʨʝʪʠʟʘʮʠʷ ʟʘʜʘʯʠ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ 

ɼʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʚʳʙʨʘʥʘ ʫʥʠʚʝʨʩʘʣʴʥʘʷ —-ʩʭʝʤʘ ɺʠʣʩʦʥʘ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʥʘ 

ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ ʰʘʛʝ ʧʦ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʦ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ 

ʤʘʪʨʠʯʥʦʛʦ ʫʨʘʚʥʝʥʠʷ: 

ρ

—ɝὸ
ὅ ὑ Ὕ Ὂ ὅ

ρ

—ɝὸ
Ὕ

ρ —

—

‬Ὕ

‬ὸ
 

ʛʜʝ ʠʥʜʝʢʩʳ çὭè ʠ çὭ ρè ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʢʫʱʝʤʫ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʰʘʛʫ ʧʦ 

ʚʨʝʤʝʥʠ; — ï ʧʘʨʘʤʝʪʨ ʩʭʝʤʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʣʝʞʠʪ ʚ ʠʥʪʝʨʚʘʣʝ πȠ ρ; ɝὸ ï ʰʘʛ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʚʨʝʤʝʥʠ. 

ɺʝʣʠʯʠʥʘ , ʚʭʦʜʷʱʘʷ ʚ ʫʨʘʚʥʝʥʠʝ ʚʳʰʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʣʝʜʫʶʱʝʛʦ 

ʤʘʪʨʠʯʥʦʛʦ ʫʨʘʚʥʝʥʠʷ: 

ὅ
‬Ὕ

‬ὸ
Ὂ ὑ Ὕ  

ɼʘʣʝʝ ʧʨʠʚʝʜʝʤ ʦʧʠʩʘʥʠʷ ʩʭʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʡ 

ʧʘʨʘʤʝʪʨʘ —: 

1) ʉʭʝʤʘ ʕʡʣʝʨʘ ʩ ʦʙʨʘʪʥʳʤ ʰʘʛʦʤ (— ρ): ʵʪʦ ʥʝʷʚʥʘʷ ʩʭʝʤʘ, ʢʦʪʦʨʘʷ, 

ʙʝʟʫʩʣʦʚʥʦ ʫʩʪʦʡʯʠʚʘ, ʘ ʪʦʯʥʦʩʪʴ ʝʝ ʟʘʚʠʩʠʪ ʦʪ ʰʘʛʘ ʧʦ ʚʨʝʤʝʥʠ. 

2) ʉʭʝʤʘ ʕʡʣʝʨʘ ʩ ʧʨʷʤʳʤ ʰʘʛʦʤ (— π): ʵʪʦ ʷʚʥʘʷ ʩʭʝʤʘ ʫʩʣʦʚʥʦ 

ʫʩʪʦʡʯʠʚʘʷ ʩʭʝʤʘ (ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ). 

3) ʉʭʝʤʘ ʂʨʘʥʢʘïʅʠʢʦʣʩʦʥʘ (— πȟυ): ʵʪʦ çʧʦʣʫʥʝʷʚʥʘʷè ʩʭʝʤʘ, ʦʙʣʘʜʘʝʪ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʦʩʮʠʣʣʷʮʠʷʤ ʨʝʰʝʥʠʷ ʧʨʠ ʙʦʣʴʰʦʤ ʰʘʛʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʚʨʝʤʝʥʠ, 

ʧʦʵʪʦʤʫ ʝʝ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ çʢʦʩʚʝʥʥʦè ʫʩʪʦʡʯʠʚʦʡ ʩʭʝʤʦʡ. 
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ʆʜʥʦʩʪʦʨʦʥʥʠʡ FSI ʚ APM Structure3D 

ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʡ ʜʘʚʣʝʥʠʡ ʠ/ʠʣʠ 

ʪʝʤʧʝʨʘʪʫʨ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ APM FGA ʜʣʷ ʞʠʜʢʠʭ ʠ ʛʘʟʦʚʳʭ ʘʛʨʝʛʘʪʥʳʭ 

ʩʦʩʪʦʷʥʠʡ, ʚ ʨʘʩʯʝʪʘʭ ʅɼʉ ʪʚʝʨʜʳʭ ʪʝʣ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠʣʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʘʭ. 

 
ʈʠʩʫʥʦʢ 7.32 ï ʆʜʥʦʩʪʦʨʦʥʥʷʷ ʩʚʷʟʴ ʤʝʞʜʫ ʨʝʰʘʪʝʣʷʤʠ 

ʉʭʝʤʘ ʥʘʭʦʞʜʝʥʠʷ ʦʙʱʝʛʦ ʨʝʰʝʥʠʷ ʩʦʧʨʷʞʝʥʥʦʡ ʟʘʜʘʯʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

1. ʈʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʪʝʯʝʥʠʡ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʪʨʝʙʫʝʤʘʷ 

ʪʦʯʥʦʩʪʴ ʵʪʦʛʦ ʨʝʰʝʥʠʷ. 

2. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʪʝʯʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʧʦʣʝ ʜʘʚʣʝʥʠʡ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ 

ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚʝʱʝʩʪʚ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʥʳʭ ʥʘʛʨʫʟʦʢ (ʩʠʣ ʠʣʠ 

ʜʘʚʣʝʥʠʡ). 

3. ʈʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʪʨʝʙʫʝʤʘʷ ʪʦʯʥʦʩʪʴ ʵʪʦʛʦ ʨʝʰʝʥʠʷ. 

ɿʘʜʘʯʠ ʪʠʧʘ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ FSI ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʚ APM FGA ʜʚʫʤʷ ʧʫʪʷʤʠ: 

1. ɿʘʧʫʩʢ ʥʘ ʨʘʩʯʝʪ ʅɼʉ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʫʢʘʟʘʥʠʝʤ ʜʣʷ ʫʯʝʪʘ 

ʚ ʢʘʯʝʩʪʚʝ ʥʘʛʨʫʟʦʢ ʥʝʦʙʭʦʜʠʤʳʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ FGA. 

2. ɿʘʧʫʩʢ ʥʘ ʨʘʩʯʝʪ ʅɼʉ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʥʝʦʙʭʦʜʠʤʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʫʢʘʟʘʥʥʳʭ ʟʘʛʨʫʞʝʥʠʷʭ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ FGA ʩ ʧʦʤʦʱʴʶ ʢʦʥʚʝʨʪʝʨʘ. 

ʇʨʠ ʟʘʧʫʩʢʝ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʪʚʝʨʜʳʭ ʪʝʣ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʈʘʩʯʝʪʳ / ʈʘʩʯʝʪé ʠ, ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ 

ʫʩʪʘʥʦʚʢʠ ʦʧʮʠʡ ʋʯʠʪʳʚʘʪʴ ʧʦʣʝ ʜʘʚʣʝʥʠʡ ʠʟ FGA ʠ/ʠʣʠ ʋʯʠʪʳʚʘʪʴ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨ ʠʟ 

FGA, ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʬʦʨʤʠʨʦʚʘʥ ʫʟʣʦʚʦʡ ʚʝʢʪʦʨ ʧʨʘʚʳʭ ʯʘʩʪʝʡ ʜʣʷ ʫʨʘʚʥʝʥʠʡ 

ʩʪʘʪʠʢʠ ʥʘʧʨʷʤʫʶ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʪʝʯʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʫʢʘʟʘʪʴ ʵʪʦʪ ʜʦʩʪʫʧʥʳʡ ʥʘʙʦʨ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ɿʘʛʨʫʞʝʥʠʝ, ʄʦʤʝʥʪ 

ʚʨʝʤʝʥʠ, ʀʪʝʨʘʮʠʷ. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

¶ ʥʝ ʜʦʙʘʚʣʷʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʥʘʛʨʫʟʢʠ ʚ ʪʦ ʞʝ ʟʘʛʨʫʞʝʥʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʫʞʝ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʯʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ, ʯʪʦʙʳ ʧʨʠ ʘʥʘʣʠʟʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʅɼʉ ʜʣʷ ʵʪʦʛʦ ʟʘʛʨʫʞʝʥʠʷ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʪʦʣʴʢʦ ʧʦʣʝʡ ʜʘʚʣʝʥʠʡ ʠ/ʠʣʠ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʪʚʝʨʜʦʝ ʪʝʣʦ; 

¶ ʜʨʫʛʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʥʘʛʨʫʟʢʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʪʚʝʨʜʦʝ ʪʝʣʦ, ʩʣʝʜʫʝʪ 

ʟʘʜʘʚʘʪʴ ʚ ʦʪʜʝʣʴʥʳʭ ʟʘʛʨʫʞʝʥʠʷʭ, ʘ ʠʭ ʩʦʯʝʪʘʥʠʝ ʚʦʟʤʦʞʥʦ ʫʯʝʩʪʴ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʘʮʠʡ ʟʘʛʨʫʞʝʥʠʡ. 

 
ʈʠʩʫʥʦʢ 7.33 ï ɼʠʘʣʦʛ ʈʘʩʯʝʪ. ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʪʝʯʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ 

ʊʘʢʞʝ ʜʣʷ ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʚʝʨʜʦʛʦ ʪʝʣʘ 

ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʩʘʤʫ ʩʪʨʫʢʪʫʨʥʫʶ ʥʘʛʨʫʟʢʫ 

ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʪʝʯʝʥʠʡ, ʚʳʟʚʘʚ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʛʣʘʚʥʦʛʦ 

ʤʝʥʶ ʅʘʛʨʫʟʢʠ / ʈʝʟʫʣʴʪʘʪʳ FGA ʚ ʩʪʨʫʢʪʫʨʥʳʝ ʥʘʛʨʫʟʢʠ. 

 
ʈʠʩʫʥʦʢ 7.34 ï ɼʠʘʣʦʛ ʢʦʥʚʝʨʪʝʨʘ ʨʝʟʫʣʴʪʘʪʦʚ FGA ʚ ʩʪʨʫʢʪʫʨʥʳʝ ʥʘʛʨʫʟʢʠ. 

ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʪʝʯʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ 

ɺ ʜʘʥʥʦʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚ ʢʘʯʝʩʪʚʝ ʜʦʩʪʫʧʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʪʝʯʝʥʠʡ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʊʠʧ ʨʝʟʫʣʴʪʘʪʘ ɼʘʚʣʝʥʠʝ ʠʣʠ ʊʝʤʧʝʨʘʪʫʨʘ. 

ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʦʧʮʠʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʥʘʛʨʫʟʦʢ ʤʦʞʥʦ ʫʢʘʟʘʪʴ 

ɿʘʛʨʫʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʵʪʘ ʥʘʛʨʫʟʢʘ ʙʫʜʝʪ ʩʦʟʜʘʥʘ. ɼʣʷ ʪʠʧʘ ʨʝʟʫʣʴʪʘʪʘ ɼʘʚʣʝʥʠʝ ʪʠʧ 
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ʥʘʛʨʫʟʢʠ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʥʚʝʨʪʠʨʦʚʘʥ ʢʘʢ ʚʝʢʪʦʨ ʩʠʣ ʚ ʫʟʣʳ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ 

ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠʣʠ ʞʝ ʢʘʢ ʜʘʚʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʲʝʤʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʣʠ 

ʧʣʘʩʪʠʥʫ. ɼʣʷ ʪʠʧʘ ʨʝʟʫʣʴʪʘʪʘ ʊʝʤʧʝʨʘʪʫʨʘ ʪʠʧ ʥʘʛʨʫʟʢʠ ʙʫʜʝʪ ʩʢʦʥʚʝʨʪʠʨʦʚʘʥ ʚ ʚʠʜʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʫʟʣʘʭ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠʣʠ ʞʝ ʚ ʚʠʜʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʫʟʣʘʭ ʠʣʠ ʩʦʣʠʜ ʵʣʝʤʝʥʪʘʭ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʝʩʣʠ ʨʝʰʘʣʘʩʴ ʟʘʜʘʯʘ 

ʩʦʧʨʷʞʝʥʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ. 

 
ʈʠʩʫʥʦʢ 7.35 ï ɺʘʨʠʘʥʪʳ ʢʦʥʚʝʨʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʯʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʥʳʝ ʥʘʛʨʫʟʢʠ 

ɼʚʫʩʪʦʨʦʥʥʠʡ FSI ʚ APM Structure3D ʠ FlowVision 

ɼʦʧʫʩʪʠʤʳʝ ʪʠʧʳ ʵʣʝʤʝʥʪʦʚ ʚ APM Structure3D 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʚʝʨʜʳʭ ʪʝʣ ʚ APM Structure3D ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 

ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʟʣʠʯʥʦʛʦ ʧʦʨʷʜʢʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʤʦʜʝʣʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʵʣʝʤʝʥʪʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʩʪʝʨʞʥʠ, ʧʣʘʩʪʠʥʳ ʠ ʪ.ʧ. ʩʦʚʤʝʩʪʥʳʡ ʨʘʩʯʝʪ ʥʝ ʚʦʟʤʦʞʝʥ. 

ɼʦʧʫʩʪʠʤʳʝ ʪʠʧʳ ʤʘʪʝʨʠʘʣʘ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʩʦʧʨʷʞʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʯʝʥʠʡ ʞʠʜʢʠʭ ʠ 

ʛʘʟʦʚʳʭ ʩʨʝʜ ʠ ʪʚʝʨʜʳʭ ʪʝʣ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʦʪʦʧʥʳʭ, ʘʥʠʟʦʪʨʦʧʥʳʭ ʠ 

ʪʝʨʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ. 

ʊʠʧʳ ʘʥʘʣʠʟʘ. ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʠ ʥʘʛʨʫʟʢʠ 

ʈʘʩʯʝʪ ʧʨʦʯʥʦʩʪʠ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʚ APM Structure3D ʜʦʩʪʫʧʝʥ ʚʳʙʦʨ ʣʠʥʝʡʥʦ-

ʩʪʘʪʠʯʝʩʢʦʛʦ ʠʣʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʝʪʘ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʧʨʦʯʥʦʩʪʠ, ʚ APM Structure3D ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ 

ʥʘ ʣʠʥʝʡʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ (ʦʧʦʨʳ). 

ʇʨʠ ʦʙʤʝʥʝ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ ʥʘʛʨʫʟʢʠ ʚ APM Structure3D ʧʝʨʝʜʘʶʪʩʷ ʠʟ 

FlowVision ʚ ʚʠʜʝ ʫʟʣʦʚʳʭ ʩʠʣ, ʘ APM Structure3D ʧʝʨʝʜʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʫʟʣʦʚ ʂʕ ʩʝʪʢʠ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ.  
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ʊʝʧʣʦʚʦʡ ʨʘʩʯʝʪ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʚ APM Structure3D ʜʦʩʪʫʧʝʥ ʪʝʧʣʦʚʦʡ ʨʘʩʯʝʪ 

ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʠʣʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. 

ʇʨʠ ʦʙʤʝʥʝ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ ʚ APM Structure3D ʧʝʨʝʜʘʝʪʩʷ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ 

ʠʟ FlowVision ʥʘ ʫʟʣʳ, ʘ APM Structure3D ʧʝʨʝʜʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʫʟʣʘʭ.  

ʕʢʩʧʦʨʪ ʤʦʜʝʣʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ 

ʕʢʩʧʦʨʪ ʂʕ ʩʝʪʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ Flow Vision ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ ʤʝʥʶ ʌʘʡʣ\ʕʢʩʧʦʨʪé ɼʘʣʝʝ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʢʘʟʘʪʴ: 

¶ ʤʝʩʪʦ ʥʘ ʜʠʩʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʛʜʝ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʬʘʡʣ; 

¶ ʫʢʘʟʘʪʴ ʝʛʦ ʥʘʟʚʘʥʠʝ ʬʘʡʣʘ; 

¶ ʫʢʘʟʘʪʴ ʪʠʧ ʬʘʡʣʘ ï Flow Vision/Abaqus mesh files (*.inp). 

 
ʈʠʩʫʥʦʢ 7.36 ï ɼʠʘʣʦʛ ʉʦʭʨʘʥʝʥʠʝ ʧʨʠ ʵʢʩʧʦʨʪʝ 
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ʅʘʩʪʨʦʡʢʘ ʩʝʨʚʝʨʘ ʨʘʩʯʝʪʘ 

ɼʣʷ ʟʘʧʫʩʢʘ ʩʝʨʚʝʨʘ ʨʘʩʯʝʪʘ ʚ ʧʫʥʢʪʝ ʤʝʥʶ ʀʥʩʪʨʫʤʝʥʪʳ / ʉʝʨʚʝʨ ʨʘʩʯʝʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ ʉʝʨʚʝʨ ʦʙʤʝʥʘ TPC/IP..  

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʪʠʧ ʨʘʩʯʝʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ: 

¶ ʧʨʦʯʥʦʩʪʥʦʡ ʨʘʩʯʝʪ. ɼʘʥʥʳʡ ʨʘʩʯʝʪ ʜʦʩʪʫʧʝʥ ʚ ʣʠʥʝʡʥʦʡ ʧʦʩʪʘʥʦʚʢʝ 

(ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʝʬʦʨʤʘʮʠʡ ʠ ʥʘʧʨʷʞʝʥʠʡ) ʠʣʠ ʩ ʫʯʝʪʦʤ ʙʦʣʴʰʠʭ 

ʧʝʨʝʤʝʱʝʥʠʡ (ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʥʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪ); 

¶ ʪʝʧʣʦʚʦʡ ʨʘʩʯʝʪ. ɼʘʥʥʳʡ ʨʘʩʯʝʪ ʜʦʩʪʫʧʝʥ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʠ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. 

ɼʣʷ ʦʙʤʝʥʘ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʇʦʨʪ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʦʙʤʝʥ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ. ʇʨʠ ʵʪʦʤ ʥʦʤʝʨ ʧʦʨʪʘ ʚ APM Structure3D 

ʜʦʣʞʝʥ ʩʦʚʧʘʜʘʪʴ ʩ ʧʦʨʪʦʤ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘʜʘʥ ʚʦ FlowVision. 

ɼʣʷ ʟʘʧʫʩʢʘ ʦʙʤʝʥʘ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɿʘʧʫʩʪʠʪʴ. 

ʂʥʦʧʢʘ ʆʩʪʘʥʦʚʠʪʴ ʦʪʢʣʶʯʘʝʪ ʦʙʤʝʥ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ. 

ɺ ʦʢʥʝ ʃʦʛ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʦʙʤʝʥʫ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ. 

 
ʈʠʩʫʥʦʢ 7.37 ï ɼʠʘʣʦʛ ʉʝʨʚʝʨ ʨʘʩʯʝʪʘ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʩʝʨʚʝʨʘ 
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ɸʥʘʣʠʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ 

ʉʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʩʘʤʦʠʥʜʫʢʮʠʷ, 

ʧʣʦʪʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʦʪʝʨʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʠ ʜʨʫʛʠʝ ʨʦʜʩʪʚʝʥʥʳʝ ʷʚʣʝʥʠʷ. ʕʪʠ ʩʨʝʜʩʪʚʘ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ 

ʘʥʘʣʠʟʝ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʢʘʢ ʩʦʣʝʥʦʠʜʳ (ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ), ʤʘʛʥʠʪʥʳʝ 

ʧʫʩʢʘʪʝʣʠ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʠʩʪʦʯʥʠʢʠ ʧʦʩʪʦʷʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʳ, ʠ ʪ.ʧ. ʇʨʦʛʨʘʤʤʘ ʨʘʩʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʪʝʭʥʠʢʠ (ʨʘʩʯʝʪ ʚʦʣʥʦʚʦʜʦʚ, ʨʝʟʦʥʘʪʦʨʦʚ ʠ ʘʥʪʝʥʥ). 

ɼʦʩʪʫʧʥʳ ʪʨʠ ʪʠʧʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʘʥʘʣʠʟʘ: 

¶ ʪʨʝʭʤʝʨʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ; 

¶ ʪʨʝʭʤʝʨʥʳʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ; 

¶ ʪʨʝʭʤʝʨʥʳʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ. 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʠʜʘ 

ʘʥʘʣʠʟʘ ʦʩʥʦʚʘʥʘ ʥʘ ʫʨʘʚʥʝʥʠʷʭ ʄʘʢʩʚʝʣʣʘ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. ɺʚʝʜʝʥʠʝʤ 

ʩʢʘʣʷʨʥʦʛʦ ʠʣʠ ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʩʦʦʪʥʦʰʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʜʦʙʥʳ ʜʣʷ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘʭʦʜʠʪʩʷ ʚ ʨʫʢʦʚʦʜʩʪʚʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʢʦʤʧʣʝʢʩʫ çAPM EMAè. 

ɸʥʘʣʠʟ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ 

ʉʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʪʝʯʝʥʠʡ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʠʯʥʳʭ ʪʝʯʝʥʠʡ. 

ɼʦʩʪʫʧʥʳ ʪʨʠ ʪʠʧʘ ʘʥʘʣʠʟʘ: 

¶ ʘʥʘʣʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʪʝʯʝʥʠʡ; ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʣʝʡ ʩʢʦʨʦʩʪʝʡ 

ʠ ʜʘʚʣʝʥʠʡ ʠʜʝʘʣʴʥʳʭ ʪʝʯʝʥʠʡ; 

¶ ʘʥʘʣʠʟ ʬʠʣʴʪʨʘʮʠʠ ʪʝʯʝʥʠʡ; ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʣʝʡ ʜʘʚʣʝʥʠʡ ʠ 

ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʡ ʯʝʨʝʟ ʦʨʪʦʪʨʦʧʥʫʶ ʧʦʨʠʩʪʫʶ ʩʨʝʜʫ; ʨʝʘʣʠʟʦʚʘʥ ʚ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʩʪʘʥʦʚʢʘʭ; 

¶ ʘʥʘʣʠʟ ʪʝʯʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ; ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʣʝʡ ʜʘʚʣʝʥʠʡ ʠ 

ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʡ ʚ ʣʘʤʠʥʘʨʥʦʡ ʠ ʪʫʨʙʫʣʝʥʪʥʦʡ ʧʦʩʪʘʥʦʚʢʘʭ. 
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ʀʩʧʦʣʴʟʫʝʤʘʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʠʧʦʚ ʘʥʘʣʠʟʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʙʘʟʦʚʳʭ ʟʘʢʦʥʘʭ ʩʦʭʨʘʥʝʥʠʷ. ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʪʠʧʳ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ï solid ʵʣʝʤʝʥʪʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ: 

¶ 4-ʭ ʫʟʣʦʚʦʡ ʪʝʪʨʘʵʜʨ, 

¶ 5-ʠ ʫʟʣʦʚʘʷ ʧʠʨʘʤʠʜʘ, 

¶ 6-ʠ ʫʟʣʦʚʘʷ ʧʨʠʟʤʘ, 

¶ 8-ʠ ʫʟʣʦʚʦʡ ʛʝʢʩʘʵʜʨ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʢʘʞʜʦʛʦ ʠʟ ʪʠʧʦʚ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ: 

¶ ʧʦʣʷ ʜʘʚʣʝʥʠʡ (ʢʦʥʪʫʨʥʳʝ ʢʘʨʪʳ), 

¶ ʧʦʣʷ ʩʢʦʨʦʩʪʝʡ (ʢʦʥʪʫʨʥʳʝ ʠ ʚʝʢʪʦʨʥʳʝ ʢʘʨʪʳ). 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʘʥʘʣʠʟʘ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʨʫʢʦʚʦʜʩʪʚʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʢʦʤʧʣʝʢʩʫ çAPM FGAè. 
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ɻʣʘʚʘ 8. ʆʙʱʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ 

ʊʝʢʫʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

ɼʦʧʫʩʪʠʤʳʝ ʪʠʧʳ ʵʣʝʤʝʥʪʦʚ 

ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʪʦʣʴʢʦ ʜʣʷ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʧʨʠ 

ʥʘʣʠʯʠʠ ʚ ʤʦʜʝʣʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʪʝʨʞʥʠ ʠ ʧʣʘʩʪʠʥʳ ʠ ʪ.ʧ., ʦʥʠ ʥʝ 

ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʨʘʩʯʝʪʝ) ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

- ʯʝʪʳʨʝʭʫʟʣʦʚʦʡ; 

- ʰʝʩʪʠʫʟʣʦʚʦʡ; 

- ʚʦʩʴʤʠʫʟʣʦʚʦʡ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʤʦʜʝʣʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʧʷʪʠʫʟʣʦʚʳʭ, 

ʜʝʩʷʪʠʫʟʣʦʚʳʭ ʠ ʪ.ʧ.) ʨʘʩʯʝʪ ʥʝ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʤʦʜʝʣʠ ʢʦʥʪʘʢʪʥʳʭ ʟʦʥ ʩ ʪʠʧʦʤ ʢʦʥʪʘʢʪʘ çɾʝʩʪʢʠʡè ʠʣʠ 

çʉʢʦʣʴʟʷʱʠʡ ʦʥʠ ʙʫʜʫʪ ʫʯʪʝʥʳ ʚ ʨʘʩʯʝʪʝ. 

ɼʦʧʫʩʪʠʤʳʝ ʪʠʧʳ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʣʘ 

ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʘʥʘʣʠʟʝ ʫʯʠʪʳʚʘʶʪʩʷ ʣʠʰʴ ʵʣʝʤʝʥʪʳ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʤʘʪʝʨʠʘʣʘ: 

- ʠʟʦʪʨʦʧʥʳʡ ʤʘʪʝʨʠʘʣ; 

- ʠʜʝʘʣʴʥʳʡ ʫʧʨʫʛʦʧʣʘʩʪʠʯʥʳʡ; 

- ʠʟʦʪʨʦʧʥʦʝ ʙʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝ; 

- ʠʟʦʪʨʦʧʥʦʝ ʤʫʣʴʪʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝ; 

- ʠʟʦʪʨʦʧʥʦʝ ʥʝʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʤʦʜʝʣʠ ʜʦʧʫʩʪʠʤʳʭ ʪʠʧʦʚ ʵʣʝʤʝʥʪʦʚ ʩ ʜʨʫʛʠʤʠ ʩ ʤʘʪʝʨʠʘʣʘʤʠ, ʥʝ 

ʠʤʝʶʱʠʭ ʫʢʘʟʘʥʥʳʭ ʵʪʠ ʵʣʝʤʝʥʪʳ ʥʝ ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʨʘʩʯʝʪʝ. 

ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʠ ʥʘʛʨʫʟʢʠ 

ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʘʥʘʣʠʟʝ ʫʯʠʪʳʚʘʶʪʩʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʥʘʢʣʘʜʳʚʘʝʤʳʝ ʥʘ 

ʣʠʥʝʡʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ (ʦʧʦʨʳ). 

ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʘʥʘʣʠʟʝ ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʥʘʛʨʫʟʦʢ: 

- ʫʟʣʦʚʳʝ ʩʠʣʳ; 

- ʧʝʨʝʤʝʱʝʥʠʷ ʦʧʦʨ. 
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ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ 

ʉʦʟʜʘʥʠʝ ʘʥʘʣʠʟʘ 

ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʧʫʥʢʪʘ 

çʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟè ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʫʟʣʘ çɸʥʘʣʠʟè ʥʘ ʧʘʥʝʣʠ çʆʙʲʝʢʪʳè 

(ʨʠʩʫʥʦʢ 8.1ʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʧʘʥʝʣʠ çʆʙʲʝʢʪʳè ʧʦʷʚʠʪʴʩʷ ʫʟʝʣ çʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟè 

(ʨʠʩʫʥʦʢ 8.1ʙ). 

  

ʘ) ʙ) 

ʈʠʩʫʥʦʢ 8.1 ï ʉʦʟʜʘʥʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʇʨʠ ʥʘʣʠʯʠʠ ʥʘ ʧʘʥʝʣʠ çʆʙʲʝʢʪʳè ʫʟʣʘ çʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟè ʧʫʥʢʪ 

çʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟè ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʫʟʣʘ çɸʥʘʣʠʟè ʥʝ ʘʢʪʠʚʝʥ (ʨʠʩʫʥʦʢ 8.2). 

 
ʈʠʩʫʥʦʢ 8.2 ï ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʫʟʣʘ çɸʥʘʣʠʟè 

ʋʜʘʣʝʥʠʝ ʘʥʘʣʠʟʘ 

ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʤʦʞʝʪ ʙʳʪʴ ʫʜʘʣʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʧʫʥʢʪʘ çʋʜʘʣʠʪʴè 

ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʫʟʣʘ çʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟè (ʨʠʩʫʥʦʢ 8.3ʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟ ʧʘʥʝʣʠ 

çʆʙʲʝʢʪʳè ʠʩʯʝʟʥʝʪ ʫʟʝʣ çʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟè (ʨʠʩʫʥʦʢ 8.3ʙ). 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʜʦʢʫʤʝʥʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʪʠʧʘ ʨʘʩʯʝʪʘ çʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟè 

ʧʨʠ ʫʜʘʣʝʥʠʠ ʫʟʣʘ ʦʥʠ ʙʫʜʫʪ ʫʜʘʣʝʥʳ. 
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ʘ) ʙ) 

ʈʠʩʫʥʦʢ 8.3 ï ʋʜʘʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʇʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʘ 

ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʧʫʥʢʪʘ 

çʉʊɸʈʊ!!!è ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʫʟʣʘ çʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟè ʥʘ ʧʘʥʝʣʠ çʆʙʲʝʢʪʳè 

(ʨʠʩʫʥʦʢ 8.4ʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʫʩʪʠʪʴʩʷ ʧʨʦʮʝʩʩ ʨʘʩʯʝʪʘ, ʘ ʥʘ ʧʘʥʝʣʠ çʆʙʲʝʢʪʳè 

ʧʦʷʚʠʪʴʩʷ ʫʟʝʣ çʀʥʬʦʨʤʘʮʠʷ ʦ ʨʝʰʝʥʠʠè ʢʦʪʦʨʳʡ ʩʪʘʥʝʪ ʘʢʪʠʚʥʳʤ (ʨʠʩʫʥʦʢ 8.4ʙ). 

  

ʘ) ʙ) 

ʈʠʩʫʥʦʢ 8.4 ï ʇʨʦʚʝʜʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʨʘʩʯʝʪʘ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʀʥʬʦʨʤʘʮʠʷ ʦ ʨʝʰʝʥʠʠè, ʚ 

ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʰʝʥʠʠ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʝʪʘ 

ʚ ʛʨʘʬʠʯʝʩʢʦʤ (ʨʠʩʫʥʦʢ 8.5ʘ) ʠ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ (ʨʠʩʫʥʦʢ 8.5ʙ). 
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ʘ) ʙ) 

ʈʠʩʫʥʦʢ 8.5 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʀʥʬʦʨʤʘʮʠʷ ʦ ʨʝʰʝʥʠʠè 

ʇʦʩʣʝ ʟʘʢʨʳʪʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ çʀʥʬʦʨʤʘʮʠʷ ʦ ʨʝʰʝʥʠʠè ʝʛʦ ʤʦʞʥʦ ʦʪʢʨʳʪʴ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʥʦʧʢʠ çʇʦʢʘʟʘʪʴè ʥʘ ʧʘʥʝʣʠ ʩʚʦʡʩʪʚʘ, ʧʨʠ ʚʳʜʝʣʝʥʥʦʤ ʫʟʣʝ ʜʝʨʝʚʘ 

çʀʥʬʦʨʤʘʮʠʷ ʦ ʨʝʰʝʥʠʠè ʥʘ ʧʘʥʝʣʠ çʆʙʲʝʢʪʳè (ʨʠʩʫʥʦʢ 8.6). 

 
ʈʠʩʫʥʦʢ 8.6 ï ʆʪʢʨʳʪʠʝ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ çʀʥʬʦʨʤʘʮʠʷ ʦ ʨʝʰʝʥʠʠè 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ ʫʩʧʝʰʥʦʤ ʧʨʦʚʝʜʝʥʠʠ 

ʨʘʩʯʝʪʘ (ʨʠʩʫʥʦʢ 8.7). ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ ʩʠʪʫʘʮʠʷ 

ʩʦʦʙʱʝʥʠʝ, ʦ ʢʦʪʦʨʦʤ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʵʢʨʘʥʝ (ʨʠʩʫʥʦʢ 8.8) ʠ ʨʘʩʯʝʪ ʧʨʝʨʳʚʘʝʪʩʷ. 

  

ʈʠʩʫʥʦʢ 8.7 ï ʉʦʦʙʱʝʥʠʝ ʦʙ ʫʩʧʝʰʥʦʤ 

ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʘ 

ʈʠʩʫʥʦʢ 8.8 ï ʉʦʦʙʱʝʥʠʝ ʦ ʧʨʝʨʳʚʘʥʠʠ 

ʨʘʩʯʝʪʘ 
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ʅʘʩʪʨʦʡʢʠ ʘʥʘʣʠʟʘ 

ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʥʘ ʧʘʥʝʣʠ çʆʙʲʝʢʪʳè ʫʟʣʘ ʜʝʨʝʚʘ çʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟè ʥʘ 

ʧʘʥʝʣʠ çʉʚʦʡʩʪʚʘè ʦʪʦʙʨʘʟʠʪʴʩʷ ʪʘʙʣʠʮʘ ʩʦ ʩʧʠʩʢʦʤ ʥʘʩʪʨʦʝʢ ʘʥʘʣʠʟʘ (ʨʠʩʫʥʦʢ 8.9) 

 
ʈʠʩʫʥʦʢ 8.9 ï ʅʘʩʪʨʦʡʢʠ ʘʥʘʣʠʟʘ 

ʊʘʙʣʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʛʨʫʧʧ ʥʘʩʪʨʦʝʢ: çʅʘʩʪʨʦʡʢʠ ʨʘʩʯʝʪʘè ʠ çʉʦʭʨʘʥʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚè. ɺ ʛʨʫʧʧʝ çʅʘʩʪʨʦʡʢʠ ʨʘʩʯʝʪʘè ʨʘʟʤʝʱʝʥʳ ʦʧʮʠʠ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ 

ʧʦʩʪʘʥʦʚʢʦʡ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʠ ʪʝʭʥʠʢʘʤʠ ʨʝʰʝʥʠʷ. ɺ ʛʨʫʧʧʝ çʉʦʭʨʘʥʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚè ʨʘʟʤʝʱʝʥʳ ʦʧʮʠʠ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʩʧʦʩʦʙʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɿʘ ʧʦʩʪʘʥʦʚʢʫ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʚ ʛʨʫʧʧʝ çʅʘʩʪʨʦʡʢʠ ʨʘʩʯʝʪʘè ʦʪʚʝʯʘʶʪ ʜʚʝ 

ʦʧʮʠʠ: 

¶ çɹʦʣʴʰʠʝ ʧʝʨʝʤʝʱʝʥʠʷè ï ʵʪʘ ʦʧʮʠʷ ʠʤʝʝʪ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ 

ʟʥʘʯʝʥʠʷʤʠ çɼʘè ʠ çʅʝʪè. ɿʥʘʯʝʥʠʝ çɼʘè ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʙʫʜʝʪ 

ʨʝʰʘʪʴʩʷ ʟʘʜʘʯʘ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ʙʦʣʴʰʠʭ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ 

(ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʣʠʥʝʡʥʦʤʫ ʨʘʩʯʝʪʫ), ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ 

ʙʫʜʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʚ ʩʤʳʩʣʝ ʤʘʣʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ. 

¶ çɿʘʛʨʫʞʝʥʠʝè ï ʵʪʘ ʦʧʮʠʷ ʠʤʝʝʪ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʟʥʘʯʝʥʠʷʤʠ ʚʩʝʭ 

ʠʤʝʶʱʠʭʩʷ ʚ ʜʦʢʫʤʝʥʪʝ ʟʘʛʨʫʞʝʥʠʡ. ʇʨʠ ʚʳʙʦʨʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʟʘʛʨʫʞʝʥʠʷ ʚ ʨʘʩʯʝʪʝ ʙʫʜʫʪ ʫʯʪʝʥʳ ʜʦʧʫʩʪʠʤʳʝ ʥʘʛʨʫʟʢʠ ʠʤʝʥʥʦ ʠʟ 

ʚʳʙʨʘʥʥʦʛʦ ʟʘʛʨʫʞʝʥʠʷ. 

ʋʯʝʪ ʜʨʫʛʠʭ ʥʝʣʠʥʝʡʥʦʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʬʠʟʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʳʝ ʩʚʦʡʩʪʚʘ 

ʤʘʪʝʨʠʘʣʘ ʠ ʢʦʥʪʘʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʠʭ ʚ ʤʦʜʝʣʠ 

ɿʘ ʚʳʙʦʨ ʪʝʭʥʠʢʠ ʨʝʰʝʥʠʷ ʚ ʛʨʫʧʧʝ çʅʘʩʪʨʦʡʢʠ ʨʘʩʯʝʪʘè ʦʪʚʝʯʘʶʪ ʩʣʝʜʫʶʱʠʝ 

ʦʧʮʠʠ: 

çʊʠʧ ʨʝʰʘʪʝʣʷè ï ʵʪʘ ʦʧʮʠʷ ʠʤʝʝʪ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʟʥʘʯʝʥʠʷʤʠ çDirect Intel 

LLè, çDirect Intel LDLè, çDirect Intel LUè, çIterative Intel MINRESè, çIterative Eigen CGè, 
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çIterative Eigen BICGSTAB_DPè, çIterative Eigen BICGSTAB_ILUTè. ʂʘʞʜʦʝ ʟʥʘʯʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʪʦʜʫ, ʢʦʪʦʨʳʤ ʨʝʰʘʝʪʩʷ ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ 

(ʉʃɸʋ) ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

çʏʠʩʣʦ ʰʘʛʦʚè ï ɻ ʪʘ ʦʧʮʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʥʘʪʫʨʘʣʴʥʳʤʠ ʯʠʩʣʘʤʠ. 

ɼʘʥʥʘʷ ʦʧʮʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʧʨʠ ʥʝʣʠʥʝʡʥʦʤ ʘʥʘʣʠʟʝ. ɿʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʯʠʩʣʫ ʨʘʚʥʦʤʝʨʥʳʭ ʠʥʪʝʨʚʘʣʦʚ (ʰʘʛʦʚ ʧʦ ʥʘʛʨʫʟʢʝ), ʥʘ ʢʦʪʦʨʳʝ ʨʘʟʙʠʚʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʡ ʠʟ ʜʦʧʫʩʪʠʤʳʭ ʥʘʛʨʫʟʦʢ. 

çʂʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡè ï ɻ ʪʘ ʦʧʮʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʥʘʪʫʨʘʣʴʥʳʤʠ 

ʯʠʩʣʘʤʠ. ɼʘʥʥʘʷ ʦʧʮʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʧʨʠ ʥʝʣʠʥʝʡʥʦʤ ʘʥʘʣʠʟʝ. ɿʥʘʯʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʯʠʩʣʫ ʠʪʝʨʘʮʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʡ ʟʘʜʘʯʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʰʘʛʘ ʧʦ ʥʘʛʨʫʟʢʝ. 

çɿʥʘʯʝʥʠʝ ʩʭʦʜʠʤʦʩʪʠ ʧʦ ʧʝʨʝʤʝʱʝʥʠʷʤè ï ʵʪʘ ʦʧʮʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, 

ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ. ɼʘʥʥʘʷ ʦʧʮʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 

ʪʦʣʴʢʦ ʧʨʠ ʥʝʣʠʥʝʡʥʦʤ ʘʥʘʣʠʟʝ. ɿʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʦʪʥʦʰʝʥʠʷ 

ʪʝʢʫʱʝʡ ʥʦʨʤʳ ʚʝʢʪʦʨʘ ʧʨʠʨʘʱʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ ʪʝʢʫʱʝʡ ʠʪʝʨʘʮʠʠ ʢʘʞʜʦʛʦ ʰʘʛʘ 

ʧʦ ʥʘʛʨʫʟʢʝ ʢ ʥʦʨʤʝ ʚʝʢʪʦʨʘ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ ʵʪʦʡ ʠʪʝʨʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝʣʠʥʝʡʥʳʡ 

ʨʘʩʯʝʪ ʩʯʠʪʘʝʪ ʩʦʰʝʜʰʠʤʩʷ. ɺ ʢʘʯʝʩʪʚʝ ʥʦʨʤʳ ʚʝʢʪʦʨʘ ʚʟʷʪʘ ʝʚʢʣʠʜʦʚʘ ʥʦʨʤʘ. 

çɿʥʘʯʝʥʠʝ ʩʭʦʜʠʤʦʩʪʠ ʧʦ ʩʠʣʘʤè ï ʵʪʘ ʦʧʮʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ. ɼʘʥʥʘʷ ʦʧʮʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʧʨʠ 

ʥʝʣʠʥʝʡʥʦʤ ʘʥʘʣʠʟʝ. ɿʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʦʪʥʦʰʝʥʠʷ ʪʝʢʫʱʝʡ 

ʥʦʨʤʳ ʚʝʢʪʦʨʘ ʚʥʫʪʨʝʥʥʠʭ ʫʟʣʦʚʳʭ ʩʠʣ ʥʘ ʪʝʢʫʱʝʡ ʠʪʝʨʘʮʠʠ ʢʘʞʜʦʛʦ ʰʘʛʘ ʧʦ ʥʘʛʨʫʟʢʝ 

ʢ ʥʦʨʤʝ ʚʝʢʪʦʨʘ ʚʥʝʰʥʠʭ ʫʟʣʦʚʳʭ ʩʠʣ ʥʘ ʵʪʦʤ ʰʘʛʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪ 

ʩʯʠʪʘʝʪ ʩʦʰʝʜʰʠʤʩʷ. ɺ ʢʘʯʝʩʪʚʝ ʥʦʨʤʳ ʚʝʢʪʦʨʘ ʚʟʷʪʘ ʝʚʢʣʠʜʦʚʘ ʥʦʨʤʘ, ʟʘ ʪʝʤ ʣʠʰʴ 

ʠʩʢʣʶʯʝʥʠʝʤ, ʯʪʦ ʥʦʨʤʘ ʚʝʢʪʦʨʘ ʚʥʝʰʥʠʭ ʩʠʣ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ. 

ʊʝʧʝʨʴ ʩʜʝʣʘʝʤ ʥʝʢʦʪʦʨʳʝ ʧʦʷʩʥʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʩʭʦʜʠʤʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʨʝʰʝʥʠʠ. ʅʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪ ʩʯʠʪʘʝʪʩʷ ʩʦʰʝʜʰʠʤʩʷ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʧʦ ʥʘʛʨʫʟʢʝ, ʝʩʣʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʦʜʦʣʝʥʳ ʜʚʝ ʚʝʨʭʥʠʝ ʛʨʘʥʠʮʳ ʩʭʦʜʠʤʦʩʪʠ ʧʦ ʩʠʣʘʤ ʠ ʧʝʨʝʤʝʱʝʥʠʷʤ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʯʝʪ ʩʣʝʜʫʶʱʝʛʦ ʰʘʛʘ ʧʦ ʥʘʛʨʫʟʢʝ. ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ 

ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʝʪʘ ʜʦʩʪʠʛʥʫʪʦ ʧʨʝʜʝʣʴʥʦʝ (ʤʘʢʩʠʤʘʣʴʥʦʝ) ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ ʥʦ ʜʚʘ 

ʢʨʠʪʝʨʠʷ ʩʭʦʜʠʤʦʩʪʠ ʥʝ ʚʳʧʦʣʥʝʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʦ (ʭʦʪʷ ʵʪʦ ʚ ʦʙʱʝʤ ʥʝʢʦʨʨʝʢʪʥʦ) 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʯʝʪ ʩʣʝʜʫʶʱʝʛʦ ʰʘʛʘ ʧʦ ʥʘʛʨʫʟʢʝ.  

ʅʘ ʨʠʩʫʥʢʝ 8.5ʙ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʢʩʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʭʦʜʝ ʨʝʰʝʥʠʷ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʳ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʩʪʦʣʙʮʘʤʠ: cumIter, time, substep, epsF, epsU. ɺ ʜʘʥʥʳʭ 

ʩʪʦʣʙʮʘʭ ʚʳʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 
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¶ cumIter ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ (ʨʝʰʝʥʠʡ ʉʃɸʋ) ʩʜʝʣʘʥʥʦʝ ʥʘ 

ʚʩʝʭ ʰʘʛʘʭ ʧʦ ʥʘʛʨʫʟʢʝ; 

¶ time ï ʪʝʢʫʱʝʝ ʚʠʨʪʫʘʣʴʥʦʝ ʚʨʝʤʷ, ʚ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʚʨʝʤʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʠʣʦʞʝʥʠʶ ʧʦʣʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʛʨʫʟʦʢ ʨʘʚʥʦ ʝʜʠʥʠʮʝ, 

ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʥʦʤʝʨʫ ʰʘʛʘ ʧʦ ʥʘʛʨʫʟʢʝ; 

¶ substep ï ʥʦʤʝʨ ʪʝʢʫʱʝʛʦ ʰʘʛʘ ʧʦ ʥʘʛʨʫʟʢʝ; 

¶ epsF ï ʦʪʥʦʰʝʥʠʝ ʪʝʢʫʱʝʡ ʥʦʨʤʳ ʚʝʢʪʦʨʘ ʚʥʫʪʨʝʥʥʠʭ ʫʟʣʦʚʳʭ ʩʠʣ ʥʘ 

ʪʝʢʫʱʝʡ ʠʪʝʨʘʮʠʠ ʢʘʞʜʦʛʦ ʰʘʛʘ ʧʦ ʥʘʛʨʫʟʢʝ ʢ ʥʦʨʤʝ ʚʝʢʪʦʨʘ ʚʥʝʰʥʠʭ 

ʫʟʣʦʚʳʭ ʩʠʣ ʥʘ ʵʪʦʤ ʰʘʛʝ; 

¶ epsU ï ʦʪʥʦʰʝʥʠʝ ʪʝʢʫʱʝʡ ʥʦʨʤʳ ʚʝʢʪʦʨʘ ʧʨʠʨʘʱʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ 

ʪʝʢʫʱʝʡ ʠʪʝʨʘʮʠʠ ʢʘʞʜʦʛʦ ʰʘʛʘ ʧʦ ʥʘʛʨʫʟʢʝ ʢ ʥʦʨʤʝ ʚʝʢʪʦʨʘ ʧʝʨʝʤʝʱʝʥʠʡ 

ʥʘ ʵʪʦʡ ʠʪʝʨʘʮʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 8.5ʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʭʦʜʝ ʨʝʰʝʥʠʷ ʠ 

ʟʘʚʠʩʠʤʦʩʪʝʡ epsF(cumIter) ï ʥʝʚʷʟʢʘ ʧʦ ʩʠʣʘʤ ʠ epsU(cumIter) ï ʥʝʚʷʟʢʘ ʧʦ 

ʧʝʨʝʤʝʱʝʥʠʷ. 

ɺ ʩʣʫʯʘʝ ʥʝʣʠʥʝʡʥʦʛʦ ʘʥʘʣʠʟʘ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʦʧʮʠʠ ʠʟ ʛʨʫʧʧʳ ʩʦʭʨʘʥʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ: 

çʏʘʩʪʦʪʘ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚè ï ʵʪʘ ʦʧʮʠʷ ʠʤʝʝʪ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ 

ʟʥʘʯʝʥʠʷʤʠ çʅʝ ʩʦʭʨʘʥʷʪʴè, çʇʦʩʣʝʜʥʠʡ ʰʘʛè, çʂʘʞʜʳʡ ʰʘʛè, çʂʘʞʜʳʡ N-ʳʡ ʰʘʛè ʠ 

çN ʰʘʛʦʚè. ʂʘʞʜʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʧʦʩʦʙʫ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ 

ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʝʪʘ. 

¶ ʅʝ ʩʦʭʨʘʥʷʪʴ ï ʥʝ ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʚʦʦʙʱʝ; 

¶ ʇʦʩʣʝʜʥʠʡ ʰʘʛ ï ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʧʦʩʣʝʜʥʝʛʦ ʰʘʛʘ ʧʦ ʥʘʛʨʫʟʢʝ; 

¶ ʂʘʞʜʳʡ ʰʘʛ ï ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʢʘʞʜʦʛʦ ʰʘʛʘ ʧʦ ʥʘʛʨʫʟʢʝ; 

¶ ʂʘʞʜʳʡ N-ʳʡ ʰʘʛ ï ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʢʘʞʜʦʛʦ ʰʘʛʘ N-ʛʦ ʧʦ 

ʥʘʛʨʫʟʢʝ, ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʧʦʩʣʝʜʥʝʛʦ ʰʘʛʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʟʥʘʯʝʥʠʷ N; 

¶ N ʰʘʛʦʚ ï ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ N ʨʘʚʥʦʤʝʨʥʦ ʦʪʩʪʦʷʱʠʭ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʰʘʛʦʚ ʧʦ ʥʘʛʨʫʟʢʝ, ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʧʦʩʣʝʜʥʝʛʦ ʰʘʛʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ N; 

çʏʠʩʣʦ ʰʘʛʦʚ ʜʣʷ ʟʘʧʠʩʠ ʨʝʟʫʣʴʪʘʪʦʚ N=è ï ʵʪʘ ʦʧʮʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, 

ʦʧʨʝʜʝʣʷʝʤʦʝ ʥʘʪʫʨʘʣʴʥʳʤʠ ʯʠʩʣʘʤʠ. ʕʪʘ ʦʧʮʠʷ ʩʪʘʥʦʚʠʪʴʩʷ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʚʚʦʜʘ ʧʨʠ 
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ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʠ ʟʥʘʯʝʥʠʷʤʠ çʂʘʞʜʳʡ N-ʳʡ ʰʘʛè ʠʣʠ çN ʰʘʛʦʚè ʦʧʮʠʠ çʏʘʩʪʦʪʘ 

ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚè. ɿʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ N ʜʣʷ ʦʧʮʠʠ çResuts save frequencyè. 

ɺʳʙʦʨ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʚʠʜʝ ʢʘʨʪ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʝʘʢʮʠʡ ʚ ʦʧʦʨʘʭ. ɼʦʩʪʫʧ ʢ ʥʠʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çʆʙʱʠʡ ʥʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪè ʚ ʩʧʠʩʢʝ çʊʠʧ ʨʘʩʯʝʪʘè. ɿʥʘʯʝʥʠʷ 

ʩʧʠʩʦʢ ç(ɼʣʷ) ʄʦʤʝʥʪ(ʘ) ʚʨʝʤʝʥʠè ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ 

ʩʦʭʨʘʥʝʥʥʳʭ ʰʘʛʦʚ ʧʦ ʥʘʛʨʫʟʢʝ. 

ʅʝʣʠʥʝʡʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʥʝʣʠʥʝʡʥʳʤ ʘʥʘʣʠʟʦʤ ʜʦʙʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʥʝʣʠʥʝʡʥʳʭ 

ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ: 

¶ çʀʜʝʘʣʴʥʳʡ ʫʧʨʫʛʦʧʣʘʩʪʠʯʥʳʡè; 

¶ çʀʟʦʪʨʦʧʥʦʝ ʙʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝè; 

¶ çʀʟʦʪʨʦʧʥʦʝ ʤʫʣʴʪʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝè; 

¶ çʀʟʦʪʨʦʧʥʦʝ ʥʝʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝè. 

ʀʜʝʘʣʴʥʳʡ ʫʧʨʫʛʦʧʣʘʩʪʠʯʥʳʡ 

ʉʚʦʡʩʪʚʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʦʜʥʦʦʩʥʦʤ 

ʨʘʩʪʷʞʝʥʠʠ ʚ ʚʠʜʝ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ: 

„‐
Ὁẗ‐ȟπ ‐

„˟

Ὁ

„˟ȟ ‐
„˟

Ὁ

 

ʛʜʝ Ὁ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ; ‐ ï ʜʝʬʦʨʤʘʮʠʷ; „ ï ʥʘʧʨʷʞʝʥʠʝ; „˟ ï ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ. 

ʀʟʦʪʨʦʧʥʦʝ ʙʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝ 

ʉʚʦʡʩʪʚʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʦʜʥʦʦʩʥʦʤ 

ʨʘʩʪʷʞʝʥʠʠ ʚ ʚʠʜʝ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ: 

„‐
Ὁẗ‐ȟ π ‐

„˟

Ὁ

Ὁ˟ ẗ‐
„˟

Ὁ
„˟ȟ ‐

„˟

Ὁ

 

ʛʜʝ Ὁ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ; ‐ ï ʜʝʬʦʨʤʘʮʠʷ; „ ï ʥʘʧʨʷʞʝʥʠʝ; „˟ ï ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ; 

Ὁ˟ ï ʤʦʜʫʣʴ ʫʧʨʦʯʥʝʥʠʷ. 
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ʀʟʦʪʨʦʧʥʦʝ ʤʫʣʴʪʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝ 

ʉʚʦʡʩʪʚʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʦʜʥʦʦʩʥʦʤ 

ʨʘʩʪʷʞʝʥʠʠ ʚ ʚʠʜʝ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ: 

„‐

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ

Ὁẗ‐ȟ π ‐ ‐
„ „

‐ ‐
‐ ‐ „ȟ ‐ ‐ ‐

ȣ ȣ
„ „

‐ ‐
‐ ‐ „ȟ ‐ ‐ ‐

ȣ ȣ
„ „

‐ ‐
‐ ‐ „ ȟ‐ ‐ ‐

„ȟ ‐ ‐

 

ʛʜʝ ‐ ʠ „ ï ʪʘʙʣʠʮʘ ʜʠʩʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʜʝʬʦʨʤʘʮʠʡ ʠ ʥʘʧʨʷʞʝʥʠʡ 

ʩʦʨʪʠʨʦʚʘʥʥʘʷ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʚʜʦʣʴ ʟʥʘʯʝʥʠʡ ‐, ʦʧʨʝʜʝʣʷʶʱʘʷ ʢʦʥʮʳ ʣʠʥʝʡʥʳʭ 

ʫʯʘʩʪʢʦʚ ʬʫʥʢʮʠʠ; Ὁ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ „ ‐ϳ ; ‐ ï ʜʝʬʦʨʤʘʮʠʷ; „ ï ʥʘʧʨʷʞʝʥʠʝ;  N ï 

ʯʠʩʣʦ ʧʘʨ ʜʠʩʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʪʘʙʣʠʮʝ. 

ʀʟʦʪʨʦʧʥʦʝ ʥʝʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝ 

ʉʚʦʡʩʪʚʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʦʜʥʦʦʩʥʦʤ 

ʨʘʩʪʷʞʝʥʠʠ ʚ ʚʠʜʝ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ: 

„‐
Ὁẗ‐ȟ π ‐

„˟

Ὁ

„˟ Ὑ ẗ‐
„˟

Ὁ
Ὑ ẗρ ‐ ẗ ˟

ȟ ‐
„˟

Ὁ

 

ʛʜʝ Ὁ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ; ‐ ï ʜʝʬʦʨʤʘʮʠʷ; „ ï ʥʘʧʨʷʞʝʥʠʝ; „˟ ï ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ; 

Ὑ, Ὑ , ὄ ï ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ. 

ʂʘʞʜʦʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʦ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʯʝʨʝʟ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çɺʳʙʦʨ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘè (ʨʠʩʫʥʦʢ 

8.10), ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʚʦʡʩʪʚʘ ʚ ʩʧʠʩʦʢ çʊʝʢʫʱʠʝè, ʧʨʠ ʵʪʦʤ 

ʦʩʪʘʣʴʥʳʝ ʥʝʣʠʥʝʡʥʳʝ ʩʚʦʡʩʪʚʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ, ʙʫʜʫʪ ʫʜʘʣʝʥʳ ʠʟ 

ʩʧʠʩʢʘ çɼʦʩʪʫʧʥʳʝè ʨʘʚʥʦ ʢʘʢ ʠ ʩʚʦʡʩʪʚʘ: çʌʠʟ. ʥʝʣʠʥ. (ʪ. ʪʝʯʝʥʠʷ ʠʟʦ.)è, çʌʠʟ. ʥʝʣʠʥ. 

(ʪ. ʪʝʯʝʥʠʷ ɼ.-ʇ.)è ʠ çSMAè. ʇʨʠ ʫʜʘʣʝʥʠʠ ʠʟ ʩʧʠʩʢʘ çʊʝʢʫʱʠʝè ʣʶʙʦʛʦ ʠʟ 

ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʩʚʦʡʩʪʚ ʚʩʝ ʦʥʠ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ ʚʳʙʦʨʘ ʚ ʩʧʠʩʢʝ çɼʦʩʪʫʧʥʳʝè. 
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ʈʠʩʫʥʦʢ 8.10 ï ɺʳʙʦʨ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ (ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ) ʩʚʦʡʩʪʚʘ çʀʜʝʘʣʴʥʳʡ 

ʫʧʨʫʛʦʧʣʘʩʪʠʯʥʳʡè ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʀʜʝʘʣʴʥʳʡ ʫʧʨʫʛʦʧʣʘʩʪʠʯʥʳʡè 

(ʨʠʩʫʥʦʢ 8.11). ʆʪʤʝʪʠʤ, ʯʪʦ ʢʥʦʧʢʘ çɻʨʘʬʠʢéè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʣʠʰʴ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʪʝʢʫʱʠʭ, ʚʚʝʜʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʜʘʥʥʳʭ (ʧʦʣʷ ʚʚʦʜʘ çʄʦʜʫʣʴ 

ʖʥʛʘè ʠ çʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠè). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʣʠʰʴ ʧʦ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ çOKè 

ʠʥʬʦʨʤʘʮʠʷ, ʚʚʝʜʝʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʘ ʧʨʦʛʨʘʤʤʦʡ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʦʚ, ʧʨʠ ʣʶʙʦʤ ʜʨʫʛʦʤ ʚʘʨʠʘʥʪʝ ʟʘʢʨʳʪʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ 

ʠʥʬʦʨʤʘʮʠʷ, ʚʚʝʜʝʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʧʨʦʠʛʥʦʨʠʨʫʝʪʩʷ, ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ 

ʦʩʪʘʥʫʪʩʷ ʪʝʤʠ ʞʝ, ʯʪʦ ʠ ʙʳʣʠ ʜʦ ʦʪʢʨʳʪʠʷ ʜʠʘʣʦʛʘ. 

 
ʈʠʩʫʥʦʢ 8.11 ï ɿʘʜʘʥʠʝ ʩʚʦʡʩʪʚ ʠʜʝʘʣʴʥʦʛʦ ʫʧʨʫʛʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
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ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚʘ çʀʜʝʘʣʴʥʳʡ ʫʧʨʫʛʦʧʣʘʩʪʠʯʥʳʡè, ʧʦʣʷ ʚʚʦʜʘ ʙʫʜʫʪ 

ʜʦʩʪʫʧʥʳ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘ ʧʘʥʝʣʠ çʉʚʦʡʩʪʚʘè ʧʦʩʣʝ ʚʳʙʦʨʘ ʫʟʣʘ ʜʝʨʝʚʘ 

ççʀʜʝʘʣʴʥʳʡ ʫʧʨʫʛʦʧʣʘʩʪʠʯʥʳʡèè ʥʘ ʧʘʥʝʣʠ çʆʙʲʝʢʪʳè (ʨʠʩʫʥʦʢ 8.12). 

 
ʈʠʩʫʥʦʢ 8.12 ï ɿʘʜʘʥʠʝ ʩʚʦʡʩʪʚ ʠʜʝʘʣʴʥʦʛʦ ʫʧʨʫʛʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ (ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ) ʩʚʦʡʩʪʚʘ çʀʟʦʪʨʦʧʥʦʝ 

ʙʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝè ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʀʟʦʪʨʦʧʥʦʝ ʙʠʣʠʥʝʡʥʦʝ 

ʫʧʨʦʯʥʝʥʠʝè (ʨʠʩʫʥʦʢ 8.13). ʆʪʤʝʪʠʤ, ʯʪʦ ʢʥʦʧʢʘ çɻʨʘʬʠʢéè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʣʠʰʴ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʪʝʢʫʱʠʭ, ʚʚʝʜʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʜʘʥʥʳʭ (ʧʦʣʷ 

ʚʚʦʜʘ çʄʦʜʫʣʴ ʖʥʛʘè, çʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠè ʠ çʄʦʜʫʣʴ ʫʧʨʦʯʥʝʥʠʷè). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʣʠʰʴ ʧʦ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ çOKè ʠʥʬʦʨʤʘʮʠʷ, ʚʚʝʜʝʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʘ 

ʧʨʦʛʨʘʤʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʦʚ, ʧʨʠ ʣʶʙʦʤ ʜʨʫʛʦʤ ʚʘʨʠʘʥʪʝ 

ʟʘʢʨʳʪʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʚʚʝʜʝʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʧʨʦʠʛʥʦʨʠʨʫʝʪʩʷ, 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʦʩʪʘʥʫʪʩʷ ʪʝʤʠ ʞʝ, ʯʪʦ ʠ ʙʳʣʠ ʜʦ ʦʪʢʨʳʪʠʷ ʜʠʘʣʦʛʘ. 
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ʈʠʩʫʥʦʢ 8.13 ï ɿʘʜʘʥʠʝ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʩ ʠʟʦʪʨʦʧʥʳʤ ʙʠʣʠʥʝʡʥʳʤ ʫʧʨʦʯʥʝʥʠʝʤ 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚʘ çʀʟʦʪʨʦʧʥʦʝ ʙʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝè, ʧʦʣʷ ʚʚʦʜʘ 

ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘ ʧʘʥʝʣʠ çʉʚʦʡʩʪʚʘè ʧʦʩʣʝ ʚʳʙʦʨʘ ʫʟʣʘ ʜʝʨʝʚʘ 

ççʀʟʦʪʨʦʧʥʦʝ ʙʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝèè ʥʘ ʧʘʥʝʣʠ çʆʙʲʝʢʪʳè (ʨʠʩʫʥʦʢ 8.14) 

 
ʈʠʩʫʥʦʢ 8.14 ï ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʩ ʠʟʦʪʨʦʧʥʳʤ ʙʠʣʠʥʝʡʥʳʤ 

ʫʧʨʦʯʥʝʥʠʝʤ 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ (ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ) ʩʚʦʡʩʪʚʘ çʀʟʦʪʨʦʧʥʦʝ 

ʤʫʣʴʪʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝè ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʀʟʦʪʨʦʧʥʦʝ ʤʫʣʴʪʠʣʠʥʝʡʥʦʝ 

ʫʧʨʦʯʥʝʥʠʝè (ʨʠʩʫʥʦʢ 8.15). ʆʪʤʝʪʠʤ, ʯʪʦ ʢʥʦʧʢʘ çɻʨʘʬʠʢéè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʣʠʰʴ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʪʝʢʫʱʠʭ, ʚʚʝʜʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʜʘʥʥʳʭ (ʧʦʣʷ 

ʚʚʦʜʘ ʚ ʩʪʦʣʙʮʘʭ çɼʝʬʦʨʤʘʮʠʷè ʠ çʅʘʧʨʷʞʝʥʠʝè). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʣʠʰʴ ʧʦ ʥʘʞʘʪʠʶ 
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ʢʥʦʧʢʠ çOKè ʠʥʬʦʨʤʘʮʠʷ, ʚʚʝʜʝʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʘ ʧʨʦʛʨʘʤʤʦʡ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʦʚ, ʧʨʠ ʣʶʙʦʤ ʜʨʫʛʦʤ ʚʘʨʠʘʥʪʝ ʟʘʢʨʳʪʠʷ 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʚʚʝʜʝʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʧʨʦʠʛʥʦʨʠʨʫʝʪʩʷ, ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʦʩʪʘʥʫʪʩʷ ʪʝʤʠ ʞʝ, ʯʪʦ ʠ ʙʳʣʠ ʜʦ ʦʪʢʨʳʪʠʷ ʜʠʘʣʦʛʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʟʘʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʳʝ, ʚʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ çɼʝʬʦʤʘʮʠʷ-ʅʘʧʨʷʞʝʥʠʝè, ʧʦʩʣʝ ʥʘʞʘʪʠʷ 

ʢʥʦʧʦʢ çOKè ʠʣʠ çɻʨʘʬʠʢéè ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʨʪʠʨʫʶʪʩʷ ʧʦ ʩʪʦʣʙʮʫ çɼʝʬʦʤʘʮʠʷè ʧʦ 

ʚʦʟʨʘʩʪʘʥʠʶ. 

 
ʈʠʩʫʥʦʢ 8.15 ï ɿʘʜʘʥʠʝ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʩ ʠʟʦʪʨʦʧʥʳʤ ʤʫʣʴʪʠʣʠʥʝʡʥʳʤ 

ʫʧʨʦʯʥʝʥʠʝʤ 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚʘ çʀʟʦʪʨʦʧʥʦʝ ʤʫʣʴʪʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝè, ʧʦʣʷ 

ʚʚʦʜʘ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘ ʧʘʥʝʣʠ çʉʚʦʡʩʪʚʘè ʧʦʩʣʝ ʚʳʙʦʨʘ ʫʟʣʘ 

ʜʝʨʝʚʘ ççʀʟʦʪʨʦʧʥʦʝ ʤʫʣʴʪʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝèè ʥʘ ʧʘʥʝʣʠ çʆʙʲʝʢʪʳè (ʨʠʩʫʥʦʢ 

8.16). ʆʪʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʳʝ, ʚʚʦʜʠʤʳʝ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

çʀʟʦʪʨʦʧʥʦʝ ʤʫʣʴʪʠʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝè, ʥʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʩʤʦʪʨʘ ʥʘ ʧʘʥʝʣʠ çʆʙʲʝʢʪʳè ʦʙ ʠʭ ʥʘʣʠʯʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʝʪ ʧʦʣʝ 

çɼʨʫʛʠʝ ʩʚʦʡʩʪʚʘè. 
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ʈʠʩʫʥʦʢ 8.16 ï ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʩ ʠʟʦʪʨʦʧʥʳʤ ʤʫʣʴʪʠʣʠʥʝʡʥʳʤ 

ʫʧʨʦʯʥʝʥʠʝʤ 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ (ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ) ʩʚʦʡʩʪʚʘ çʀʟʦʪʨʦʧʥʦʝ 

ʥʝʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝè ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʀʟʦʪʨʦʧʥʦʝ ʥʝʣʠʥʝʡʥʦʝ 

ʫʧʨʦʯʥʝʥʠʝè (ʨʠʩʫʥʦʢ 8.17). ʆʪʤʝʪʠʤ, ʯʪʦ ʢʥʦʧʢʘ çɻʨʘʬʠʢéè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʣʠʰʴ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʪʝʢʫʱʠʭ, ʚʚʝʜʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʜʘʥʥʳʭ (ʧʦʣʷ 

ʚʚʦʜʘ çʄʦʜʫʣʴ ʖʥʛʘè, çʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠè ʠ çʄʦʜʫʣʴ ʫʧʨʦʯʥʝʥʠʷè). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʣʠʰʴ ʧʦ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ çOKè ʠʥʬʦʨʤʘʮʠʷ, ʚʚʝʜʝʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʘ 

ʧʨʦʛʨʘʤʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʦʚ, ʧʨʠ ʣʶʙʦʤ ʜʨʫʛʦʤ ʚʘʨʠʘʥʪʝ 

ʟʘʢʨʳʪʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʚʚʝʜʝʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʧʨʦʠʛʥʦʨʠʨʫʝʪʩʷ, 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʦʩʪʘʥʫʪʩʷ ʪʝʤʠ ʞʝ, ʯʪʦ ʠ ʙʳʣʠ ʜʦ ʦʪʢʨʳʪʠʷ ʜʠʘʣʦʛʘ. 
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ʈʠʩʫʥʦʢ 8.17 ï ɿʘʜʘʥʠʝ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʩ ʠʟʦʪʨʦʧʥʳʤ ʥʝʣʠʥʝʡʥʳʤ ʫʧʨʦʯʥʝʥʠʝʤ 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚʘ çʀʟʦʪʨʦʧʥʦʝ ʥʝʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝè, ʧʦʣʷ ʚʚʦʜʘ 

ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘ ʧʘʥʝʣʠ çʉʚʦʡʩʪʚʘè ʧʦʩʣʝ ʚʳʙʦʨʘ ʫʟʣʘ ʜʝʨʝʚʘ 

ççʀʟʦʪʨʦʧʥʦʝ ʥʝʣʠʥʝʡʥʦʝ ʫʧʨʦʯʥʝʥʠʝèè ʥʘ ʧʘʥʝʣʠ çʆʙʲʝʢʪʳè (ʨʠʩʫʥʦʢ 8.18). 

 
ʈʠʩʫʥʦʢ 8.18 ï ɿʘʜʘʥʠʝ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʩ ʠʟʦʪʨʦʧʥʳʤ ʥʝʣʠʥʝʡʥʳʤ ʫʧʨʦʯʥʝʥʠʝʤ 
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ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʧʨʝʨʳʚʘʥʠʠ ʨʘʩʯʝʪʘ 

ʉʦʦʙʱʝʥʠʝ 
ɺʦʟʤʦʞʥʦʝ 

ʨʝʰʝʥʠʝ 
ɸʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʈʫʩʩʢʠʡ ʷʟʳʢ 

Solution does not obtained by 

following reason. 

Model has invalid element type. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʄʦʜʝʣʴ ʩʦʜʝʨʞʠʪ 

ʥʝʜʦʧʫʩʪʠʤʳʡ ʪʠʧ ʵʣʝʤʝʥʪʘ.  

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution does not obtained by 

following reason. 

Model hasn't solution DOFs. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʄʦʜʝʣʴ ʥʝ ʠʤʝʝʪ ʨʝʰʝʥʠʝ ʜʣʷ 

ʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ.  

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution does not obtained by 

following reason. 

Error in nodal force array. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʆʰʠʙʢʘ ʚ ʤʘʩʩʠʚʝ ʫʟʣʦʚʳʭ 

ʩʠʣ. 

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution does not obtained by 

following reason. 

Error in fix nodes array. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʆʰʠʙʢʘ ʚ ʠʩʧʨʘʚʣʝʥʠʠ 

ʤʘʩʩʠʚʘ ʫʟʣʦʚ. 

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution does not obtained by 

following reason. 

Error in fix displacements array 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʆʰʠʙʢʘ ʚ ʠʩʧʨʘʚʣʝʥʠʠ 

ʤʘʩʩʠʚʘ ʧʝʨʝʤʝʱʝʥʠʡ 

(ʩʤʝʱʝʥʠʡ). 

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution does not obtained by 

following reason. 

Error in initialize 

CStdSparseMatrix procedure. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʆʰʠʙʢʘ ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʧʨʦʮʝʜʫʨʳ CStdSparseMatrix. 

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution does not obtained by 

following reason. 

Error in calculation external 

forces procedure. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʆʰʠʙʢʘ ʚ ʧʨʦʮʝʜʫʨʝ ʨʘʩʯʝʪʘ 

ʚʥʝʰʥʠʭ ʩʠʣ.  

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution does not obtained by 

following reason. 

Error in vectors rotation from 

global to local CS procedure. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʆʰʠʙʢʘ ʧʨʠ ʧʦʚʦʨʦʪʝ 

ʚʝʢʪʦʨʦʚ ʠʟ ʛʣʦʙʘʣʴʥʦʡ 

ʧʨʦʮʝʜʫʨʳ CS ʚ ʣʦʢʘʣʴʥʫʶ. 

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution does not obtained by 

following reason. 

Error in matrix and vector 

rotation from global to local CS 

procedure. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʆʰʠʙʢʘ ʧʨʠ ʧʦʚʦʨʦʪʝ 

ʤʘʪʨʠʮʳ ʠ ʚʝʢʪʦʨʘ ʠʟ 

ʛʣʦʙʘʣʴʥʦʡ ʚ ʣʦʢʘʣʴʥʫʶ 

ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ.  

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 
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ʉʦʦʙʱʝʥʠʝ 
ɺʦʟʤʦʞʥʦʝ 

ʨʝʰʝʥʠʝ 
ɸʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʈʫʩʩʢʠʡ ʷʟʳʢ 

Solution does not obtained by 

following reason. 

Error in prepare 

CStdSparseMatrix (NR) 

procedure. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʆʰʠʙʢʘ ʚ ʧʨʦʮʝʜʫʨʝ 

ʧʦʜʛʦʪʦʚʢʠ CStdSparseMatrix 

(NR). 

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution does not obtained by 

following reason. 

Error in assembly Matrix or 

Matrix and vector procedure. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʆʰʠʙʢʘ ʚ ʩʙʦʨʢʝ ʄʘʪʨʠʮʳ 

ʠʣʠ ʧʨʠ ʧʨʦʮʝʜʫʨʝ ʩʙʦʨʢʠ 

ʤʘʪʨʠʮʳ ʠ ʚʝʢʪʦʨʘ. 

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution does not obtained by 

following reason. 

Error in fill and save results 

procedure. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʆʰʠʙʢʘ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʠ 

ʩʦʭʨʘʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution does not obtained by 

following reason. 

Unknown error. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʅʝʠʟʚʝʩʪʥʘʷ ʦʰʠʙʢʘ.  

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution was terminated by the 

following reason. 

Element Solid xxx is high 

distorted. 

Jacobian couldn't be calculated. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʕʣʝʤʝʥʪ Solid xxx ʩʠʣʴʥʦ 

ʠʩʢʘʞʝʥ. ʗʢʦʙʠʘʥ ʥʝʣʴʟʷ 

ʚʳʯʠʩʣʠʪʴ.  

ʇʦʧʨʦʙʫʡʪʝ 

ʫʣʫʯʰʠʪʴ ʩʝʪʢʫ ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ 

ʵʣʝʤʝʥʪʘ Solid xxx 

ʠʣʠ ʠʟʤʝʥʠʪʴ ʯʠʩʣʦ 

ʰʘʛʦʚ ʥʘʛʨʫʞʝʥʠʷ 

Solution does not obtained by 

following reason. 

Error in calculation external 

forces procedure. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʆʰʠʙʢʘ ʧʨʠ ʨʘʩʯʝʪʝ ʚʥʝʰʥʠʭ 

ʩʠʣ.  

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution does not obtained by 

following reason. 

Error in vectors rotation from 

global to local CS procedure. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʆʰʠʙʢʘ ʧʨʠ ʧʦʚʦʨʦʪʝ 

ʚʝʢʪʦʨʦʚ ʠʟ ʛʣʦʙʘʣʴʥʦʡ ʚ 

ʣʦʢʘʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʢʦʦʨʜʠʥʘʪ.  

ʆʙʨʘʪʠʪʴʩʷ ʢ 

ʨʘʟʨʘʙʦʪʯʠʢʫ 

Solution was terminated by the 

following reason. 

J2 norm is infinite in RMA. 

Element Solid xxx. 

ʈʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. 

ʅʦʨʤʘ J2 ʙʝʩʢʦʥʝʯʥʘ ʚ RMA. 

ʕʣʝʤʝʥʪ Solid XXX. ʈʝʰʝʥʠʝ 

ʥʝ ʧʦʣʫʯʝʥʦ. 

ʇʦʧʨʦʙʫʡʪʝ 

ʫʣʫʯʰʠʪʴ ʩʝʪʢʫ ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ 

ʵʣʝʤʝʥʪʘ Solid xxx 

ʠʣʠ ʠʟʤʝʥʠʪʴ ʯʠʩʣʦ 

ʘhʛʦʚ ʥʘʛʨʫʞʝʥʠʷ 
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ɻʣʘʚʘ 9. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠʨʫʝʪ ʬʠʟʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳʡ ʵʣʝʤʝʥʪ 

ʢʦʥʩʪʨʫʢʮʠʠ ï ʢʦʣʦʥʥʫ, ʨʠʛʝʣʴ, ʧʣʠʪʫ. ʂʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ï ʵʪʦ ʦʜʠʥ ʢʦʥʝʯʥʳʡ 

ʵʣʝʤʝʥʪ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʝʜʠʥʝʥʠʷʤʠ ʋʏɸʉʊʆʂ ʤʦʜʝʣʠ (ʢʦʣʦʥʥʳ, ʨʠʛʝʣʷ), 

ʢʦʪʦʨʳʡ ʧʨʠ ʨʘʩʯʝʪʝ ʩʦʛʣʘʩʥʦ ʉʅʠʇ II-23-81* (ʉʇ 16.13330.2011), ʉʊʆ 36554501-002-

2006 (ʉʇ 64.13330.2011), ʉʇ 52-101-2003 ʠʣʠ ʉʅʠʇ II-22-81* (ʉʇ 15.13330.2012) 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. 

ʂʦʤʘʥʜʘ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ | ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʜʠʘʣʦʛʘ ʜʣʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ, ʫʜʘʣʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʩʤʦʪʨʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʠ ʧʦʜʙʦʨʘ ʩʝʯʝʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʘʷ ʮʝʧʦʯʢʘ 

ʩʪʝʨʞʥʝʚʳʭ ʠʣʠ ʧʣʘʩʪʠʥʯʘʪʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʙʣʘʜʘʶʱʘʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɽʩʣʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ, ʪʦ ʩʠʩʪʝʤʘ ʚʳʜʘʝʪ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. ɺ ʦʢʥʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʚʩʝʭ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʨʠ ʵʪʦʤ ʬʣʘʞʢʘʤʠ ʦʪʤʝʯʝʥʳ ʧʨʠʯʠʥʳ, ʧʦ 

ʢʦʪʦʨʳʤ ʜʘʥʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ. 

ɺ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʩʠʩʪʝʤʘ ʚʳʜʘʩʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʧʨʝʜʣʦʞʠʪ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʧʨʦʜʦʣʞʝʥʠʷ ʦʧʝʨʘʮʠʠ. 

ʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʣʫʞʘʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʦʚ ʩʪʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʥʘ ʩʪʘʜʠʠ ʚʦʟʚʝʜʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʨʘʩʯʸʪ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʢʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʷʚʣʷʶʪʩʷ ʩʪʝʨʞʥʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʣʦʥʥʘʤʠ, ʨʠʛʝʣʷʤʠ, ʬʝʨʤʘʤʠ 

ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʜʨʫʛʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ.  

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʥʦʨʤʘʪʠʚʥʳʝ ʠ 

ʨʘʩʯʸʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʦʪ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʚʥʝʰʥʠʭ 

ʥʘʛʨʫʟʦʢ.  



239 

ʅʘʟʥʘʯʝʥʠʝ ʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ 

ʅʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʟʘʜʘʥʠʷ ʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʥʘʟʥʘʯʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘ, ʢ ʢʦʪʦʨʳʤ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʦʪʥʦʩʷʪʩʷ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʨʘʩʯʸʪ.  

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ ʟʘʜʘʶʪʩʷ ʥʘ ʧʘʥʝʣʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘ, ʢʦʪʦʨʘʷ 

ʦʪʢʨʳʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʚʢʣʘʜʢʠ çʈʘʩʯʸʪʳè Ÿ çʇʘʥʝʣʴ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘè. ɺ 

ʧʦʷʚʠʚʰʝʡʩʷ ʧʘʥʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʉʪʘʣʴʥʳʝè ʠ ʚ ʩʚʦʡʩʪʚʘʭ ʧʫʥʢʪʘ 

ʥʘʩʪʨʦʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ: ʥʘʛʨʫʟʢʠ, ʥʦʨʤʳ ʨʘʩʯʸʪʘ.  

ʇʘʥʝʣʴ çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʚʦʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʘʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʚʦʡʩʪʚʘ 

ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ɿʘʜʘʥʠʝ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʘʥʝʣʠ 

çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè, ʢʦʪʦʨʘʷ ʦʪʢʨʳʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ 

ʣʶʙʦʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʠ ʘʢʪʠʚʘʮʠʝʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʥʝʣʠ.  

ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʧʘʥʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʠʧ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ çʉʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʨʘʩʩʯʠʪʘʪʴ ʩʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʘ ʩʧʦʩʦʙʘ ʧʨʠʩʚʦʝʥʠʷ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ: 

ʘ) ʚʥʝʩʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʥʦʚʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ; 

ʙ) ʚʥʝʩʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ.  

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʳʜʝʣʝʥʥʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʨʘʟʫʶʪ ʝʜʠʥʳʡ ʥʝʧʨʝʨʳʚʥʳʡ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʦʙʣʘʜʘʶʱʠʡ ʝʜʠʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʦʚʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ 

ʵʣʝʤʝʥʪ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʟ ʟʥʘʯʝʥʠʡ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʦ ʚʭʦʜʷʱʠʭ ʚ 

ʥʝʛʦ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʘʭ. ʈʘʩʯʸʪ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʪʘʢʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʪʦ ʝʩʪʴ ʧʨʠʥʠʤʘʝʪʩʷ ʪʘʢʠʤ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʫʝʤʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʝʜʠʥʳʡ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ.  

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʥʦʩʠʪʩʷ ʚ 

ʦʪʜʝʣʴʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʦʙʣʘʜʘʶʱʠʡ ʫʥʠʢʘʣʴʥʳʤʠ (ʥʘʟʥʘʯʝʥʥʳʤʠ 
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ʧʦʣʴʟʦʚʘʪʝʣʝʤ) ʩʚʦʡʩʪʚʘʤʠ. ʆʪʜʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʚʥʫʪʨʝʥʥʠʤ ʩʠʣʦʚʳʤ ʬʘʢʪʦʨʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʩʝʯʝʥʠʠ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʈʘʩʯʸʪ ʧʦ 

ʧʦʜʙʦʨʫ (ʧʨʦʚʝʨʢʝ) ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʜʣʷ 

ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʢʦʥʝʯʥʦʤ 

ʵʣʝʤʝʥʪʝ, ʚʭʦʜʷʱʝʤ ʚ ʦʪʜʝʣʴʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʫʩʠʣʠʡ.  

ʇʨʠʩʚʦʝʥʠʝ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʩʫʝɦʩʪʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1. ʚʳʜʝʣʝʥʠʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʥʘʟʥʘʯʠʪʴ ʩʚʦʡʩʪʚʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ; 

2. ʧʨʠʩʚʦʝʥʠʝ ʚʳʜʝʣʝʥʥʳʤ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚ ʥʦʚʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʞʘʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ 

ʥʘ ʧʘʥʝʣʠ çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. 

ɺ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʩʪʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʘ 

ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʝʚʳʧʦʣʥʠʤʦ. ʋʜʘʣʝʥʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè.  

ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ ʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʆʩʥʦʚʥʳʝ ʨʘʩʯʸʪʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʇʦʩʣʝ ʧʨʠʩʚʦʝʥʠʷ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʳʧʦʣʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʦʚ.  

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʘ ʩʪʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʟʘʜʘʥʥʳʝ ʫʩʠʣʠʷ, ʠʟʣʦʞʝʥʳ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʜʠʘʣʦʛʝ çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè.  

ʈʘʩʯʸʪʥʘʷ ʜʣʠʥʘ ʵʣʝʤʝʥʪʦʚ 

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʫʯʸʪʘ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʩʪʨʦʡʢʠ ʚ ʜʠʘʣʦʛʝ çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. 

ʅʘʟʥʘʯʝʥʠʝ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ ʚʳʧʦʣʥʷʝʪʩʷ ʫʢʘʟʘʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ 

ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʥʘʯʝʥʠʝʤ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ.  

ʇʨʠ ʚʳʙʦʨʝ ʧʘʨʘʤʝʪʨʘ çʂʦʵʬʬʠʮʠʝʥʪ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳè, ʫʢʘʟʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʟʥʘʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʥʦʞʠʪʝʣʝʡ 

ʢ ʬʘʢʪʠʯʝʩʢʦʡ ʜʣʠʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ.  



241 

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʘ çʈʘʩʯʸʪʥʘʷ ʜʣʠʥʘè, ʫʢʘʟʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʟʥʘʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ, ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʨʘʩʯʸʪʥʳʭ ʜʣʠʥ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʦʚ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʫʯʠʪʳʚʘʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʥʦʞʠʪʝʣʷ ʢ ʨʘʩʯʸʪʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʤʘʪʝʨʠʘʣʘ. ɼʘʥʥʳʡ 

ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ ʜʠʘʣʦʛʘ 

çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪ ʧʦ ʪʘʙʣʠʮʘʤ [1] ʧʨʠ ʥʘʞʘʪʠʠ 

ʢʥʦʧʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʧʨʘʚʘ ʦʪ ʧʦʣʷ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʢʥʦʧʢʠ, ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛ çʂʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ 

ʨʘʙʦʪʳè, ʚ ʢʦʪʦʨʳʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʳʝ ʟʥʘʯʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ [1].  

ʇʨʝʜʝʣʴʥʘʷ ʛʠʙʢʦʩʪʴ 

ɺ ʧʦʣʝ çʇʨʝʜʝʣʴʥʘʷ ʛʠʙʢʦʩʪʴè ʟʘʜʘʶʪʩʷ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʛʠʙʢʦʩʪʠ 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʩʞʘʪʳʭ ʠ ʨʘʩʪʷʥʫʪʳʭ ʵʣʝʤʝʥʪʦʚ. ʋʢʘʟʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʟʥʘʯʝʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ ʚʚʦʜʘ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʥʳ ʧʦ ʪʘʙʣʠʮʘʤ 

[1] ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʧʨʘʚʘ ʦʪ ʧʦʣʷ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʦʡ 

ʛʠʙʢʦʩʪʠ. ʇʨʠ ʥʘʞʘʪʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʥʦʧʦʢ, ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛ çʇʨʝʜʝʣʴʥʳʝ 

ʛʠʙʢʦʩʪʠè, ʚ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʳʝ ʟʥʘʯʝʥʠʷ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [1], ʜʣʷ ʩʞʘʪʳʭ ʠ ʨʘʩʪʷʥʫʪʳʭ ʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʇʨʠ ʘʢʪʠʚʘʮʠʠ ʬʣʘʞʢʘ çʋʯʠʪʳʚʘʪʴ ʛʠʙʢʦʩʪʴ ʧʨʠ ʧʦʜʙʦʨʝ ʩʝʯʝʥʠʷè, ʫʢʘʟʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʛʠʙʢʦʩʪʝʡ ʧʨʠ ʩʞʘʪʠʠ ʠ ʨʘʩʪʷʞʝʥʠʠ ʫʯʠʪʳʚʘʶʪʩʷ 

ʧʨʠ ʧʦʜʙʦʨʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʢʨʠʪʝʨʠʷʤ [1].  

ʂʣʘʩʩʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ 

ɸʢʪʠʚʘʮʠʷ ʬʣʘʞʢʘ çʇʨʦʚʝʨʢʘ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠè ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʸʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʦʚʝʨʢʘ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʠ ʘʢʪʠʚʥʦʤ ʬʣʘʞʢʝ çʇʨʦʚʝʨʢʘ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠè ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [1] ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

ʈʘʩʯʸʪ ʧʦ ʧʦʜʙʦʨʫ ʩʝʯʝʥʠʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʘ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʠ ʥʝʘʢʪʠʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʬʣʘʞʢʘ çʇʦʜʙʠʨʘʪʴ ʩʝʯʝʥʠʝè, ʧʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʝʪ ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʸʪ 

ʥʘʟʥʘʯʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ.  
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ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʧʨʦʚʝʨʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʢʨʠʪʝʨʠʷʤ 

[1], ʧʨʠ ʨʘʩʯʸʪʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʪʠʧ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʝʯʝʥʠʝ ʥʘʟʥʘʯʝʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʩʝʯʝʥʠʡ (ʙʘʟʳ 

ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʳ), ʪʦ ʪʠʧ ʩʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ 

çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʥʘʟʥʘʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ.  

ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ ï ʧʦʜʙʦʨ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʪʨʝʙʫʝʪ ʘʢʪʠʚʘʮʠʠ ʬʣʘʞʢʘ çʇʦʜʙʠʨʘʪʴ 

ʩʝʯʝʥʠʝè. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʙʠʙʣʠʦʪʝʢʝ, ʠʟ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʙʦʨ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʵʣʝʤʝʥʪʘ.  

ʅʘʛʨʫʟʢʠ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʣʝ 

çʅʘʛʨʫʟʢʠè ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʥʘʛʨʫʟʢʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʪʨʝʙʫʝʪʩʷ 

ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʸʪ. ʋʩʪʘʥʦʚʢʦʡ ʬʣʘʞʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʈʉʋ 

(ʨʘʩʯʸʪʥʳʝ ʩʦʯʝʪʘʥʠʷ ʫʩʠʣʠʡ) ʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʙʨʘʥʥʦʛʦ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ 

ʟʘʛʨʫʞʝʥʠʷ.  

ʇʘʨʘʤʝʪʨʳ ʜʠʘʣʦʛʘ ʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʥʳʭ ʬʫʥʢʮʠʡ ʜʠʘʣʦʛʘ 

çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʫʧʨʦʩʪʠʪʴ 

ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʦʚ ʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ.  

ʌʠʣʴʪʨʳ ʩʧʠʩʢʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʌʠʣʴʪʨʳ ʩʧʠʩʢʘ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʢʥʝ 

çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʩʧʠʩʢʦʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʌʠʣʴʪʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʩʧʠʩʢʘ 

ʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʟʘʜʘʥʠʠ ʩʚʦʡʩʪʚ ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʆʧʠʩʘʥʠʝ 

ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʬʠʣʴʪʨʳ, ʜʦʩʪʫʧʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʜʠʘʣʦʛʝ ʩʪʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ ʥʠʭ ʢʫʨʩʦʨʘ.  

ʆʙʱʠʝ ʧʨʠʤʝʯʘʥʠʷ 

ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʥʝʝ ʥʘʟʥʘʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʪʨʝʙʫʝʤʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ (ʥʝʩʢʦʣʴʢʦ ʵʣʝʤʝʥʪʦʚ), 

ʦʪʢʨʳʪʴ ʜʠʘʣʦʛ çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʚ ʩʧʠʩʢʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʳʜʝʣʝʥʥʳʤʠ ʙʫʜʫʪ ʵʣʝʤʝʥʪʳ, ʚʳʙʨʘʥʥʳʝ ʚ ʤʦʜʝʣʠ ʧʝʨʝʜ 

ʦʪʢʨʳʪʠʝʤ ʜʠʘʣʦʛʘ. ɼʣʷ ʚʳʜʝʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ 
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ʪʨʝʙʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

çʇʨʠʤʝʥʠʪʴè. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʥʝʩʸʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʚʩʝʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴ ʜʣʷ ʚʩʝʭè.  

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʸʪ ʦʧʨʝʜʝʣʸʥʥʳʭ ʚʳʜʝʣʝʥʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚ ʩʧʠʩʢʝ ʠ ʧʦʩʣʝ ʥʘʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʈʘʩʯʸʪè. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʚʩʝʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʈʘʩʯʸʪ ʜʣʷ ʚʩʝʭè.  

ɼʣʷ ʥʘʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʘʤ ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʦʙʨʘʥʥʳʭ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʘ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʩʣʫʞʠʪ ʢʥʦʧʢʘ çɿʘʤʝʥʠʪʴ ʩʝʯʝʥʠʝè ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. ɺʦʟʚʨʘʪ ʢ ʠʩʭʦʜʥʳʤ 

ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɺʝʨʥʫʪʴ ʩʝʯʝʥʠʝè.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʚ ʛʨʘʬʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ. ɻʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚ 

ʮʝʣʦʤ ʠʣʠ ʝʸ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʦʛʜʘ ʢʘʢ ʪʘʙʣʠʯʥʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʮʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʣʫʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʧʝʨʝʯʥʳʭ 

ʩʝʯʝʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ.  

ʇʦʜ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʦʛʦ 

ʬʘʢʪʦʨʘ ʢ ʝʛʦ ʧʨʝʜʝʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʩʦʛʣʘʩʥʦ [1].  

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʩʪʫʧʥʦ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʜʠʘʣʦʛʝ çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè.  

ʆʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʤʝʥʶ çʈʝʟʫʣʴʪʘʪʳè Ÿ çʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ 

çʊʠʧ ʨʘʩʯʸʪʘè ʫʢʘʟʳʚʘʶʪʩʷ ʪʨʝʙʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʥʦʛʦ ʨʘʩʯʸʪʘ. ɼʘʣʝʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ 

çʊʠʧ ʨʝʟʫʣʴʪʘʪʦʚè ʫʢʘʟʳʚʘʶʪʩʷ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʟʠʪʴ ʚ ʚʠʜʝ ʢʘʨʪʳ 

ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʨʘʩʯʸʪʘ.  

ʅʘ ʢʘʨʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʯʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʨʠ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʫʢʘʟʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʳʯʠʩʣʝʥʥʳʝ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʪʜʝʣʴʥʦ.  

ʊʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʊʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ. ʌʫʥʢʮʠʦʥʘʣ ʜʦʩʪʫʧʝʥ ʚ ʜʠʘʣʦʛʝ çʉʪʘʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʦʚ, ʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʳʰʝʥʘʟʚʘʥʥʦʛʦ ʜʠʘʣʦʛʘ ʚ ʧʦʣʝ çʈʝʟʫʣʴʪʘʪʳè.  

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ, ʚ ʪʘʙʣʠʮʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ 

çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʜʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ 

ʩʧʠʩʢʝ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ 

ʜʣʷ ʚʩʝʭ ʢʨʠʪʝʨʠʝʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [1].  

ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʣʫʞʘʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʦʚ 

ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʥʘ ʩʪʘʜʠʠ 

ʚʦʟʚʝʜʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʨʘʩʯʸʪ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʢʘʢ 

ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʶʪʩʷ ʩʪʝʨʞʥʠ ʠ ʦʙʦʣʦʯʢʠ, ʢʦʪʦʨʳʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʫʥʜʘʤʝʥʪʘʤʠ, ʢʦʣʦʥʥʘʤʠ, ʨʠʛʝʣʷʤʠ, ʬʝʨʤʘʤʠ, ʧʣʠʪʘʤʠ 

ʧʝʨʝʢʨʳʪʠʷ, ʩʪʝʥʘʤʠ, ʧʦʢʨʳʪʠʷʤʠ ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʜʨʫʛʠʤʠ 

ʢʦʥʩʪʨʫʢʮʠʷʤʠ.  

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʥʦʨʤʘʪʠʚʥʳʝ ʠ 

ʨʘʩʯʸʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʦʪ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʚʥʝʰʥʠʭ 

ʥʘʛʨʫʟʦʢ.  

ʅʘʟʥʘʯʝʥʠʝ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ 

ʅʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʟʘʜʘʥʠʷ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ 

ʥʘʟʥʘʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘ ʘʨʤʠʨʦʚʘʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ 

ʟʘʜʘʶʪʩʷ ʥʘ ʧʘʥʝʣʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘ, ʢʦʪʦʨʘʷ ʦʪʢʨʳʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʚʢʣʘʜʢʠ 

çʈʘʩʯʸʪʳè Ÿ çʇʘʥʝʣʴ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘè. ɺ ʧʦʷʚʠʚʰʝʡʩʷ ʧʘʥʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 
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ʧʫʥʢʪ çɸʨʤʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳè ʠ ʚ ʩʚʦʡʩʪʚʘʭ ʧʫʥʢʪʘ ʥʘʩʪʨʦʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʘʨʘʤʝʪʨʳ: ʨʘʩʯʸʪ ʩʝʯʝʥʠʡ, ʘʨʤʠʨʦʚʘʥʠʝ ʚ ʨʘʩʯʸʪʝ, ʥʦʨʤʳ ʨʘʩʯʸʪʘ.  

ʇʘʥʝʣʴ çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʧʨʦʯʥʦʩʪʠ ʠ 

ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʚʦʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʘʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʚʦʡʩʪʚʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ.  

ɿʘʜʘʥʠʝ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʘʥʝʣʠ 

çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè, ʢʦʪʦʨʘʷ ʦʪʢʨʳʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ 

ʣʶʙʦʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʠ ʘʢʪʠʚʘʮʠʝʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʥʝʣʠ.  

ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʧʘʥʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʠʧ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ çɸʨʤʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʨʘʩʩʯʠʪʘʪʴ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ.  

ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʘ ʩʧʦʩʦʙʘ ʧʨʠʩʚʦʝʥʠʷ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ: 

ʘ) ʚʥʝʩʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʥʦʚʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ; 

ʙ) ʚʥʝʩʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ.  

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʳʜʝʣʝʥʥʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʨʘʟʫʶʪ ʝʜʠʥʳʡ ʥʝʧʨʝʨʳʚʥʳʡ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʦʙʣʘʜʘʶʱʠʡ ʝʜʠʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʦʚʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ 

ʵʣʝʤʝʥʪ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʟ ʟʥʘʯʝʥʠʡ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʦ ʚʭʦʜʷʱʠʭ ʚ 

ʥʝʛʦ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʘʭ. ɸʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʦ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʪʦ ʝʩʪʴ ʧʨʠʥʠʤʘʝʪʩʷ ʪʘʢʠʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʫʝʤʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʝʜʠʥʳʡ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ.  

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʥʦʩʠʪʩʷ ʚ 

ʦʪʜʝʣʴʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʦʙʣʘʜʘʶʱʠʡ ʫʥʠʢʘʣʴʥʳʤʠ (ʥʘʟʥʘʯʝʥʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ) ʩʚʦʡʩʪʚʘʤʠ. ʆʪʜʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʚʥʫʪʨʝʥʥʠʤ ʩʠʣʦʚʳʤ ʬʘʢʪʦʨʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʩʝʯʝʥʠʠ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

ɸʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʢʦʥʝʯʥʦʤ ʵʣʝʤʝʥʪʝ, ʚʭʦʜʷʱʝʤ 

ʚ ʦʪʜʝʣʴʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʫʩʠʣʠʡ.  



246 

ʇʨʠʩʚʦʝʥʠʝ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʘʨʤʠʨʦʚʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1. ʚʳʜʝʣʝʥʠʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʥʘʟʥʘʯʠʪʴ ʩʚʦʡʩʪʚʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ; 

2. ʧʨʠʩʚʦʝʥʠʝ ʚʳʜʝʣʝʥʥʳʤ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʦʚ ʩʚʦʡʩʪʚ ʥʦʚʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʞʘʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ 

ʥʘ ʧʘʥʝʣʠ çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. 

ɺ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʝʚʳʧʦʣʥʠʤʦ. ɺ 

ʧʦʷʚʠʚʰʝʤʩʷ ʧʨʠ ʵʪʦʤ ʦʢʥʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ 

(ʜʣʷ ʧʣʘʩʪʠʥ), ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʟʘʜʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʛʜʝ 

ʬʣʘʞʢʘʤʠ ʦʪʤʝʯʝʥʳ ʧʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʦʪʤʝʯʝʥʥʳʤ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʩʚʦʝʥʳ ʩʚʦʡʩʪʚʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʢʦʥ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ï ʜʣʷ ʩʪʝʨʞʥʝʡ. ʋʜʘʣʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè.  

ʊʠʧʳ ʨʘʩʯʸʪʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʇʦʩʣʝ ʧʨʠʩʚʦʝʥʠʷ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ ʜʠʘʣʦʛ ʨʘʙʦʪʳ ʩ ʘʨʤʠʨʦʚʘʥʥʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʩʪʨʦʝʢ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʣʝʜʫʝʪ 

ʚʳʙʨʘʪʴ ʪʠʧ ʨʘʩʯʸʪʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʡ ʠʣʠ ʧʨʦʚʝʨʦʯʥʳʡ.  

ʇʨʦʝʢʪʠʨʦʚʦʯʥʳʡ ʨʘʩʯʸʪ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʙʦʨ ʘʨʤʠʨʦʚʘʥʠʷ ʩʝʯʝʥʠʡ 

ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʣʘʩʪʠʥ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʢʨʠʪʝʨʠʷʤ ʧʨʦʯʥʦʩʪʠ ʠ 

ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ.  

ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʸʪ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ ʟʘʜʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʘʨʤʠʨʦʚʘʥʠʷ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʣʘʩʪʠʥ ʧʦ ʧʨʦʯʥʦʩʪʠ ʠ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ.  

ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʨʘʩʯʸʪʘ (ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʡ ʠʣʠ ʧʨʦʚʝʨʦʯʥʳʡ) ʦʪʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʜʘʥʥʦʤ ʘʨʤʠʨʦʚʘʥʠʠ ʜʣʷ ʩʣʫʯʘʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʸʪʘ. ʇʨʦʯʠʝ ʥʘʩʪʨʦʡʢʠ ʠʜʝʥʪʠʯʥʳ.  



247 

ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ɻʨʫʧʧʳ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʅʘʟʥʘʯʝʥʠʶ ʦʩʥʦʚʥʳʭ ʨʘʩʯʸʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʭ ʠ ʧʨʦʚʝʨʦʯʥʳʭ ʨʘʩʯʸʪʦʚ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʝʜʰʝʩʪʚʫʝʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʦʮʝʩʩ ʟʘʜʘʥʠʷ ʛʨʫʧʧ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɻʨʫʧʧʳ ʘʨʤʠʨʦʚʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʥʘʟʥʘʯʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʜʠʘʣʦʛʝ çɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳè ʩ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʦʪʜʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʆʙʲʝʜʠʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʛʨʫʧʧʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1. ɺ ʜʠʘʣʦʛʝ çɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʚ ʩʧʠʩʢʝ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ, 

ʚʳʜʝʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ.  

2. ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʩʦʟʜʘʸʪʩʷ 

ʛʨʫʧʧʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

3. ɺ ʥʘʯʘʣʝ ʩʧʠʩʢʘ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʛʨʫʧʧʘ, ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʧʨʠʩʚʦʠʪʴ 

ʥʘʟʚʘʥʠʝ.  

ʅʘʟʥʘʯʝʥʠʝ ʨʘʩʯʸʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʛʨʫʧʧʳ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʛʨʫʧʧʫ. ʅʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʙʱʫʶ ʛʨʫʧʧʫ. ʆʛʨʘʥʠʯʝʥʠʡ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʜʠʥʝʥʠʡ 

ʛʨʫʧʧ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʛʨʫʧʧʳ ʛʨʫʧʧ ʥʝʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʦʞʥʦʩʪʴ 

ʠʝʨʘʨʭʠʠ ʩʦʟʜʘʥʥʳʭ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ.  

ʉʦʟʜʘʥʠʝ ʛʨʫʧʧ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʩ ʫʯʸʪʦʤ 

ʥʘʟʥʘʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʭʝʤʳ 

ʘʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʚʝʨʦʯʥʳʭ ʨʘʩʯʸʪʦʚ, ʪʦ ʝʩʪʴ ʩʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʛʨʫʧʧʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ.  

ʆʩʥʦʚʥʳʝ ʨʘʩʯʸʪʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʇʦʩʣʝ ʧʨʠʩʚʦʝʥʠʷ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʚʳʙʦʨʘ ʪʠʧʘ ʨʘʩʯʸʪʘ ʠ ʥʘʟʥʘʯʝʥʠʷ ʛʨʫʧʧ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʳʧʦʣʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʦʚ.  
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ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʠ 

ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʸʪʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʟʘʜʘʥʥʳʝ ʫʩʠʣʠʷ, ʠʟʣʦʞʝʥʳ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʠʘʣʦʛʝ çɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳè ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʢʣʘʜʢʘʭ.  

ɺʢʣʘʜʢʘ çʆʙʱʠʝè 

ɺʦ ʚʢʣʘʜʢʝ çʆʙʱʠʝè ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʯʸʪʥʦʡ 

ʜʣʠʥʳ ʵʣʝʤʝʥʪʘ ʚ ʜʚʫʭ ʧʣʦʩʢʦʩʪʷʭ, ʫʢʘʟʘʪʴ ʷʚʣʷʝʪʩʷ ʣʠ ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʦʡ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʝʪʩʷ ʣʠ ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʸʪʘ ʥʘ 

ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʨʘʩʩʯʠʪʳʚʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ (ʩʪʝʨʞʝʥʴ ʠʣʠ 

ʧʣʘʩʪʠʥʘ) ʪʨʝʙʫʝʪʩʷ ʦʪʤʝʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʘʨʠʘʥʪʘ 

ʘʨʤʠʨʦʚʘʥʠʷ ʠʣʠ ʨʘʩʯʸʪʘ ʥʘ ʧʨʦʜʘʚʣʠʚʘʥʠʝ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ ʘʨʤʠʨʦʚʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʥʘʟʥʘʯʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧ.8.1.17 [2].  

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʥʘʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʟʥʘʯʝʥʠʝè ʠ çʈʝʢʦʤʝʥʜʦʚʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝè. ʇʦʩʣʝʜʥʝʝ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ çʧʦ ʫʤʦʣʯʘʥʠʶè. ɿʘʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çɺʳʙʦʨè 

ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘ çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʟʥʘʯʝʥʠʝè ʧʝʨʝʢʣʶʯʘʪʝʣʝ.  

çʈʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝè ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʩʧʦʩʦʙʦʚ ʟʘʢʨʝʧʣʝʥʠʷ ʫʟʣʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʠʙʣʠʞʸʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠ 

ʟʘʜʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘ.  

ʉʪʘʪʠʯʝʩʢʘʷ ʦʧʨʝʜʝʣʠʤʦʩʪʴ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʘ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʭ ʩʠʩʪʝʤ ʩʣʝʜʫʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʘʩʪʨʦʡʢʫ ʚʦ ʚʢʣʘʜʢʝ çʆʙʱʠʝè. ʈʘʩʯʸʪ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʫʯʸʪʦʤ 

ʪʨʝʙʦʚʘʥʠʡ ʧ.8.1.7 [2].  

ʈʘʩʯʸʪ ʥʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ 

ʈʘʩʯʸʪ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧ.8.2 [2]. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʘʩʪʨʦʡʢʘ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʡ 

ʧʨʠ ʟʘʜʘʥʠʠ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ.  
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ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʚʘʨʠʘʥʪ ʘʨʤʠʨʦʚʘʥʠʷ 

ɸʢʪʠʚʘʮʠʷ ʜʘʥʥʦʡ ʥʘʩʪʨʦʡʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ 

ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʠʟʚʝʩʪʥʳʭ (ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ) ʩʭʝʤʘʭ 

ʘʨʤʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʙʦʨ ʪʨʝʙʫʝʤʳʭ ʜʠʘʤʝʪʨʦʚ ʘʨʤʘʪʫʨʥʳʭ ʩʪʝʨʞʥʝʡ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʢʨʠʪʝʨʠʷʤ ʧʨʦʯʥʦʩʪʠ ʠ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ. ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ 

ʥʘʩʪʨʦʡʢʘ ʚ ʜʠʘʣʦʛʝ çɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʧʦʷʚʣʷʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʚʢʣʘʜʢʘ çɺʘʨʠʘʥʪ ʘʨʤʠʨʦʚʘʥʠʷè. 

ɼʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʭʝʤʘ ʘʨʤʠʨʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʘ ʟʘʨʘʥʝʝ, ʥʦ 

ʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʙʦʨ ʪʦʣʴʢʦ ʜʠʘʤʝʪʨʦʚ ʘʨʤʘʪʫʨʥʳʭ ʩʪʝʨʞʥʝʡ. ʇʦʜ ʩʭʝʤʦʡ 

ʘʨʤʠʨʦʚʘʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʠʟʚʝʩʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʦʜʦʣʴʥʦʡ ʨʘʙʦʯʝʡ 

ʘʨʤʘʪʫʨʳ ʚ ʥʠʞʥʝʡ, ʚʝʨʭʥʝʡ ʠ ʙʦʢʦʚʦʡ ʟʦʥʘʭ.  

ʈʘʩʯʸʪ ʥʘ ʧʨʦʜʘʚʣʠʚʘʥʠʝ 

ʈʘʩʯʸʪ ʥʘ ʧʨʦʜʘʚʣʠʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʘʨʤʠʨʦʚʘʥʥʳʭ ʧʣʘʩʪʠʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧ.8.1.46 ï 8.1.52. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʥʘ ʧʨʦʜʘʚʣʠʚʘʥʠʝ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʣʠʪ ʠ ʦʙʦʣʦʯʝʢ ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʩʚʦʡʩʪʚʘ ʥʦʚʦʛʦ (ʝʜʠʥʦʛʦ) 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʘʩʪʨʦʡʢʘ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʡ ʧʨʠ ʟʘʜʘʥʠʠ 

ʥʦʚʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ.  

ɺʢʣʘʜʢʘ çɹʝʪʦʥè 

ɺ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʤʘʪʝʨʠʘʣʘ ï 

ʙʝʪʦʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 6.1.12, 6.1.14, 6.1.20, 6.1.21, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʷ ʧʨʠʤʝʯʘʥʠʷ ʢ 

ʪʘʙʣʠʮʘʤ 6.7 ʠ 6.8 [2]. ɿʥʘʯʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʟʘʜʘʸʪʩʷ ʚ ʜʠʘʣʦʛʝ 

ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 6.11 [2].  

ɺʢʣʘʜʢʘ çɸʨʤʘʪʫʨʘè 

ɺ ʨʘʟʜʝʣʝ çɸʨʤʘʪʫʨʘè ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʢʣʘʩʩ ʧʨʦʜʦʣʴʥʦʡ ʠ 

ʧʦʧʝʨʝʯʥʦʡ ʘʨʤʘʪʫʨʳ, ʚʝʣʠʯʠʥʳ ʟʘʱʠʪʥʳʭ ʩʣʦʸʚ ʙʝʪʦʥʘ ʜʣʷ ʚʝʨʭʥʝʛʦ, ʥʠʞʥʝʛʦ ʠ 

ʙʦʢʦʚʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʘʨʤʘʪʫʨʳ ʚ ʙʝʪʦʥʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʧʨʷʞʸʥʥʦʡ ʘʨʤʘʪʫʨʳ ʚ ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʸʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ 

ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ.  

ʂʣʘʩʩ ʘʨʤʘʪʫʨʳ 

ʂʣʘʩʩʳ ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʘʨʤʘʪʫʨʳ ʥʘʟʥʘʯʘʶʪʩʷ ʚ ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʘʭ 

ʚʦ ʚʢʣʘʜʢʝ çɸʨʤʘʪʫʨʘè ʜʠʘʣʦʛʘ çɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. ɺ 
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ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʘʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ ʢʣʘʩʩ ʘʨʤʠʨʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧ. 6.2 

[2].  

ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʮʝʥʪʨʘ ʘʨʤʘʪʫʨʳ 

ʅʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʚʝʨʭʥʝʡ, ʥʠʞʥʝʡ ʠ ʙʦʢʦʚʦʡ 

ʘʨʤʘʪʫʨʳ ʜʦ ʚʝʨʭʥʝʡ, ʥʠʞʥʝʡ ʠ ʙʦʢʦʚʦʡ ʛʨʘʥʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ 

ʅʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʧʨʦʜʦʣʴʥʦʡ ʠ 

ʧʦʧʝʨʝʯʥʦʡ ʘʨʤʘʪʫʨʳ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.6.2.9 [2].  

ʉʠʤʤʝʪʨʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʨʤʘʪʫʨʳ 

ʌʫʥʢʮʠʷ çʉʠʤʤʝʪʨʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʨʤʘʪʫʨʳè ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʪʦʣʴʢʦ ʚ 

ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ. 

ɸʢʪʠʚʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʫʥʢʮʠʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʘ ʧʦ 

ʧʦʜʙʦʨʫ ʘʨʤʠʨʦʚʘʥʠʷ ʩʝʯʝʥʠʡ ʩʪʝʨʞʥʝʡ ʠ ʧʣʘʩʪʠʥ, ʜʠʘʤʝʪʨʳ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ 

ʘʨʤʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʦ ʰʠʨʠʥʝ ʩʝʯʝʥʠʷ ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʳʤ ï 

ʩʠʤʤʝʪʨʠʯʥʳʤ.  

ʋʯʸʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠ ʟʘʜʘʥʠʠ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʡ ʠ 

ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʧʨʠ ʧʦʜʙʦʨʝ ʠʣʠ ʟʘʜʘʥʠʠ ʩʚʦʡʩʪʚ ʘʨʤʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʠʟʣʦʞʝʥʥʳʝ ʚ [2]. ɸʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʩʪʨʦʡʢʠ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ ʫʯʠʪʳʚʘʶʪʩʷ ʧʦʣʦʞʝʥʠʷ ʧ. 10.3.2, 10.3.5, 10.3.8, 

10.3.17 [2].  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʘʨʤʘʪʫʨʳ 

ɺ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʧʨʷʞʸʥʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ (ʩʪʝʨʞʥʝʡ ʠʣʠ ʧʣʘʩʪʠʥ) ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʥʘʩʪʨʦʡʢʫ ʚʦ ʚʢʣʘʜʢʝ çɸʨʤʘʪʫʨʘè. ʅʘʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʢʣʘʩʩʦʚ ʘʨʤʘʪʫʨʳ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʥʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧ. 6.2.4 [2], ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʧʨʷʞʸʥʥʳʭ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ.  

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʜʘʥʥʦʡ ʦʧʮʠʠ ʚ ʘʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʜʠʘʣʦʛʝ çɸʨʤʠʨʦʚʘʥʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʧʦʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʚʢʣʘʜʢʘ çʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʘʨʤʘʪʫʨʳè.  
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ɺʢʣʘʜʢʘ çʅʘʛʨʫʟʢʠè 

ɺ ʨʘʟʜʝʣʝ çʅʘʛʨʫʟʢʠè ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ 

ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ ʨʘʩʯʸʪ ʘʨʤʠʨʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ɺʥʫʪʨʝʥʥʠʝ ʫʩʠʣʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ 

ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʘ 

ʈʉʋ (ʨʘʩʯʸʪʥʳʭ ʩʦʯʝʪʘʥʠʡ ʫʩʠʣʠʡ), ʦʪʜʝʣʴʥʦʛʦ ʟʘʛʨʫʞʝʥʠʷ ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʨʫʯʥʫʶ. 

ɺʢʣʘʜʢʘ çʊʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴè 

ɺ ʨʘʟʜʝʣʝ çʊʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴè ʫʢʘʟʳʚʘʝʪʩʷ ʢʘʪʝʛʦʨʠʷ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʰʠʨʠʥʘ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ ï ʦʛʨʘʥʠʯʝʥʠʝ 

ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ. ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʰʠʨʠʥʘ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ ʥʘʟʥʘʯʘʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.8.2.6 [2].  

ɺʢʣʘʜʢʘ çʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʘʨʤʘʪʫʨʳè 

ɺ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʧʘʨʘʤʝʪʨʳ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʫʯʸʪʦʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʘʨʤʘʪʫʨʳ. 

ʇʘʨʘʤʝʪʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ, ʥʘʟʥʘʯʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʧ.9 [2].  

ʂʦʵʬʬʠʮʠʝʥʪ ‎  

ʇʨʠʥʠʤʘʝʪʩʷ ʧʨʠ ʨʘʩʯʸʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʧʨʷʞʸʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʧʨʦʯʥʦʩʪʠ 

ʩ ʫʯʸʪʦʤ ʚʦʟʤʦʞʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɿʥʘʯʝʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.9.2.6 [2]. 

ʕʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʥʘʪʷʞʝʥʠʷ 

ʇʨʠ ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ ʥʘʪʷʞʝʥʠʷ ʘʨʤʘʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʘʩʪʨʦʡʢʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.9.1.5, 9.1.6 [2] ʧʦʪʝʨʠ ʦʪ ʜʝʬʦʨʤʘʮʠʠ 

ʩʪʘʣʴʥʦʡ ʬʦʨʤʳ ʠ ʘʥʢʝʨʦʚ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ.  

ɺʢʣʘʜʢʘ çʈʘʩʧʦʣʦʞʝʥʠʝ ʘʨʤʘʪʫʨʳè 

ʈʘʟʜʝʣ çʈʘʩʧʦʣʦʞʝʥʠʝ ʘʨʤʘʪʫʨʳè ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʸʪʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʜʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʭʝʤ ʘʨʤʠʨʦʚʘʥʠʷ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʣʠʪ ʠ ʦʙʦʣʦʯʝʢ.  

ʉʪʝʨʞʥʠ 

ɼʣʷ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʜʠʘʤʝʪʨ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʨʞʥʝʡ 

ʘʨʤʘʪʫʨʳ ʚ ʚʝʨʭʥʝʡ, ʥʠʞʥʝʡ ʠ ʙʦʢʦʚʦʡ ʟʦʥʘʭ. ʇʘʨʘʤʝʪʨʳ ʙʦʢʦʚʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ 

ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳ ʧʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʩʪʨʦʡʢʠ (ʫʩʪʘʥʦʚʢʠ ʬʣʘʞʢʘ 
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çɹʦʢʦʚʘʷ ʘʨʤʘʪʫʨʘè). ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʘʭ ʜʦʩʪʫʧʥʳ ʜʠʘʤʝʪʨʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʙʨʘʥʥʦʤʫ ʢʣʘʩʩʫ ʘʨʤʘʪʫʨʳ. 

ʇʦʧʝʨʝʯʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʜʘʸʪʩʷ ʚ ʚʠʜʝ ʟʥʘʯʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʩʝʡ Y ʠ Z ʣʦʢʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ.  

ɺ ʧʨʦʮʝʩʩʝ ʥʘʟʥʘʯʝʥʠʷ ʘʨʤʘʪʫʨʳ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʳʯʠʩʣʝʥʠʝ 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʨʤʠʨʦʚʘʥʠʷ ʩʝʯʝʥʠʡ.  

ɸʢʪʠʚʘʮʠʷ ʥʘʩʪʨʦʡʢʠ çɼʦʧ. ʘʨʤʠʨʦʚʘʥʠʝè ʧʦʟʚʦʣʷʝʪ ʥʘʟʥʘʯʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʝ 

ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʨʤʘʪʫʨʳ ʧʦʤʠʤʦ ʦʩʥʦʚʥʳʭ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʥʦʛʦʨʷʜʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʥʘʟʥʘʯʘʝʪʩʷ ʫʩʣʦʚʥʦ ʚ ʚʠʜʝ 

ʩʣʦʸʚ ʘʨʤʘʪʫʨʳ, ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʚ ʩʝʯʝʥʠʠ, ʫʢʘʟʳʚʘʝʪʩʷ 

ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʨʤʘʪʫʨʳ, ʚʝʣʠʯʠʥʳ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ (ʦʪ ʢʨʘʷ ʜʦ ʮʝʥʪʨʘ 

ʩʪʝʨʞʥʝʡ) ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʦʩʝʡ Y ʠ Z ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʜʠʘʤʝʪʨ 

ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʨʞʥʝʡ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʯʠʪʳʚʘʝʤʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ (ʧʨʷʤʦʫʛʦʣʴʥʦʝ, 

ʪʘʚʨʦʚʦʝ, ʜʚʫʪʘʚʨʦʚʦʝ, ʢʨʫʛʣʦʝ) ʥʘʟʥʘʯʘʝʪʩʷ ʨʘʟʣʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʘʨʤʘʪʫʨʳ ʚ 

ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ.  

ɿʘʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʠʤʤʝʪʨʠʯʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʨʤʘʪʫʨʳ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʪʦʣʙʮʘ ʪʘʙʣʠʮʳ.  

ʅʘʟʥʘʯʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʣʦʸʚ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʝʢʫʱʝʡ ʚʢʣʘʜʢʝ ʜʠʘʣʦʛʘ. ʋʢʘʟʳʚʘʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʨʘʷ 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʦ ʮʝʥʪʨʘ ʘʨʤʘʪʫʨʳ.  

ʂʦʣʠʯʝʩʪʚʦ ʩʪʝʨʞʥʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʨʤʘʪʫʨʳ ʚ ʩʣʦʝ ʥʘʟʥʘʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʝʤ 

ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ ʥʘʩʪʨʦʝʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʨʤʘʪʫʨʳ.  

ʇʘʨʘʤʝʪʨʳ çὨè ʠ çὨè ʧʦʟʚʦʣʷʶʪ ʥʘʟʥʘʯʠʪʴ ʜʠʘʤʝʪʨʳ ʩʪʝʨʞʥʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʘʨʤʘʪʫʨʳ. ʅʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çὨè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʩʣʦʶ 

ʥʘʟʥʘʯʘʶʪʩʷ ʫʢʘʟʘʥʥʳʝ ʚ ʩʪʦʣʙʮʝ çὨè ʜʠʘʤʝʪʨʳ ʘʨʤʘʪʫʨʳ ʧʨʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝ, ʟʘʜʘʥʥʦʤ 

ʚ ʩʪʦʣʙʮʝ çὔȟ̙ Ȣ̓è. ʅʝʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ çὨè ʠ çὨè ʧʦʟʚʦʣʷʶʪ ʜʣʷ 

ʨʝʜʘʢʪʠʨʫʝʤʦʛʦ ʩʣʦʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʨʤʘʪʫʨʳ ʟʘʜʘʪʴ ʯʝʨʝʜʦʚʘʥʠʝ ʩʪʝʨʞʥʝʡ 

ʜʠʘʤʝʪʨʘʤʠ Ὠ ʠ Ὠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʠʭ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ, ʫʢʘʟʘʥʥʦʤ ʚ ʧʦʩʣʝʜʥʝʤ 

ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ çὔȟ̙ Ȣ̓è.  
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ʆʙʦʣʦʯʢʠ 

ɼʣʷ ʦʙʦʣʦʯʝʢ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʧʘʨʘʤʝʪʨʳ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ 

ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʩʝʡ X ʠ Y ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʆʩʥʦʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʟʘʜʘʶʪʩʷ ʚ ʚʠʜʝ ʜʠʘʤʝʪʨʘ ʩʪʝʨʞʥʝʡ ʘʨʤʘʪʫʨʳ ʠ ʰʘʛʘ ʨʘʩʧʦʣʦʞʝʥʠʷ.  

ɿʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʨʤʠʨʦʚʘʥʠʷ çὃè ʚʳʯʠʩʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ 

ʧʨʦʮʝʩʩʝ ʟʘʜʘʥʠʷ ʘʨʤʘʪʫʨʳ ʦʙʦʣʦʯʝʢ. ɼʠʘʤʝʪʨʳ ʩʪʝʨʞʥʝʡ ʘʨʤʘʪʫʨʳ ʥʘʟʥʘʯʘʶʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʦʣʙʮʘʭ ʪʘʙʣʠʮʳ çὨè ʠ çὨè. ʅʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çὨè 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʘʨʤʠʨʦʚʘʥʠʷ (ʩʪʨʦʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʚʦʤʫ ʩʪʦʣʙʮʫ ʪʘʙʣʠʮʳ), ʥʘʟʥʘʯʘʶʪʩʷ ʫʢʘʟʘʥʥʳʝ ʚ ʩʪʦʣʙʮʝ çὨè 

ʜʠʘʤʝʪʨʳ ʘʨʤʘʪʫʨʳ ʧʨʠ ʠʭ ʰʘʛʝ, ʫʢʘʟʘʥʥʦʤ ʚ ʩʪʦʣʙʮʝ çὛè. ʅʝʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ çὨè ʠ çὨè ʧʦʟʚʦʣʷʶʪ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʘʨʤʘʪʫʨʳ ʟʘʜʘʪʴ ʯʝʨʝʜʦʚʘʥʠʝ ʩʪʝʨʞʥʝʡ ʜʠʘʤʝʪʨʘʤʠ Ὠ ʠ Ὠ ʩ ʰʘʛʦʤ, ʫʢʘʟʘʥʥʦʤ ʚ ʩʪʦʣʙʮʝ 

çὛè.  

ʇʦʧʝʨʝʯʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʦʙʦʣʦʯʝʢ ʟʘʜʘʸʪʩʷ ʚ ʚʠʜʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʘʨʤʠʨʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʍ ʠ Y ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ.  

ɸʢʪʠʚʘʮʠʷ ʥʘʩʪʨʦʡʢʠ çʋʯʠʪʳʚʘʪʴ ʜʦʧ. ʘʨʤʠʨʦʚʘʥʠʝè ʧʦʟʚʦʣʷʝʪ ʥʘʟʥʘʯʠʪʴ 

ʧʨʦʠʟʚʦʣʴʥʳʝ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʨʤʘʪʫʨʳ, ʧʦʤʠʤʦ ʦʩʥʦʚʥʳʭ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʤʥʦʛʦʨʷʜʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʦʙʦʣʦʯʝʢ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ 

ʥʘʟʥʘʯʘʝʪʩʷ ʫʩʣʦʚʥʦ ʚ ʚʠʜʝ ʩʣʦʸʚ ʘʨʤʘʪʫʨʳ, ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʦʙʦʣʦʯʢʠ, ʧʦʣʦʞʝʥʠʝ ʧʦ ʪʦʣʱʠʥʝ (ʚʝʨʭʥʝʝ 

ʠʣʠ ʥʠʞʥʝʝ), ʚʝʣʠʯʠʥʘ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ (ʦʪ ʢʨʘʷ ʜʦ ʮʝʥʪʨʘ ʩʪʝʨʞʥʝʡ), ʘ ʪʘʢʞʝ ʜʠʘʤʝʪʨ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʨʞʥʝʡ.  

ʅʘʧʨʘʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʙʦʨʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʩʠ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʚʚʦʜʠʤʦʛʦ ʩʣʦʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʨʤʘʪʫʨʳ ʫʢʘʟʳʚʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝ 

(ʩʚʝʨʭʫ ʠʣʠ ʩʥʠʟʫ), ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʪʦʨʦʛʦ ʥʘʟʥʘʯʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ çὥè. 

ɺʝʣʠʯʠʥʘ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʥʘʟʥʘʯʘʝʪʩʷ ʦʪ ʢʨʘʷ ʵʣʝʤʝʥʪʘ ʜʦ ʮʝʥʪʨʘ ʘʨʤʘʪʫʨʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʝʢʫʱʝʡ ʚʢʣʘʜʢʝ ʜʠʘʣʦʛʘ. ʇʘʨʘʤʝʪʨʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ çὨè ʠ çὨè, ʘ ʪʘʢʞʝ ʰʘʛ ʘʨʤʘʪʫʨʳ ʟʘʜʘʶʪʩʷ ʧʦ ʘʥʘʣʦʛʠʠ 

ʩ ʧʨʘʚʠʣʘʤʠ, ʠʟʣʦʞʝʥʥʳʤʠ ʚʳʰʝ ʜʣʷ ʦʩʥʦʚʥʦʡ ʘʨʤʘʪʫʨʳ.  

ʇʘʨʘʤʝʪʨʳ ʜʠʘʣʦʛʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʥʳʭ ʬʫʥʢʮʠʡ ʜʠʘʣʦʛʘ 

çɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʫʧʨʦʩʪʠʪʴ 
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ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʦʚ ʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ.  

ʌʠʣʴʪʨʳ ʩʧʠʩʢʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʌʠʣʴʪʨʳ ʩʧʠʩʢʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʢʥʝ 

çɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʩʧʠʩʢʦʤ 

ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʛʨʫʧʧ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ). ʌʠʣʴʪʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʩʧʠʩʢʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʟʘʜʘʥʠʠ 

ʩʚʦʡʩʪʚ ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ 

ʬʠʣʴʪʨʳ, ʜʦʩʪʫʧʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʜʠʘʣʦʛʝ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ ʥʠʭ ʢʫʨʩʦʨʘ.  

ʂʘʣʴʢʫʣʷʪʦʨ ʧʣʦʱʘʜʠ ʘʨʤʘʪʫʨʳ 

ʌʫʥʢʮʠʦʥʘʣ ʜʦʩʪʫʧʝʥ ʚ ʨʝʞʠʤʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʘ 

çɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʚʦ ʚʢʣʘʜʢʝ çɸʨʤʘʪʫʨʘè. çʂʘʣʴʢʫʣʷʪʦʨ 

ʧʣʦʱʘʜʠè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʫʯʘʷ ʚʳʧʦʣʥʠʪʴ ʧʦʜʙʦʨ ʪʨʝʙʫʝʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʘʨʤʘʪʫʨʥʳʭ ʩʪʝʨʞʥʝʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ, ʦʪʣʠʯʥʦʛʦ ʦʪ 

ʧʦʜʦʙʨʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʦʡ.  

ʇʨʠ ʥʘʞʘʪʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʧʦʜʙʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʘʨʤʠʨʦʚʘʥʠʷ, ʦʪʣʠʯʥʦʛʦ ʦʪ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʦʡ, ʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ ʧʦʜʦʙʨʘʥʥʦʛʦ.  

ʆʙʣʘʩʪʴ çʇʣʦʱʘʜʠ ʘʨʤʘʪʫʨʳè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʘʨʤʠʨʦʚʘʥʠʠ, ʧʦʣʫʯʝʥʥʦʤ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʘ 

çɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʜʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʟ ʩʧʠʩʢʘ. ɺ 

ʧʦʣʝ çὲè ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʨʞʥʝʡ, ʧʨʝʜʣʦʞʝʥʥʦʝ ʧʨʦʛʨʘʤʤʦʡ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʘ; ʚ ʧʦʣʝ çὨè ï ʜʠʘʤʝʪʨ ʧʦʜʦʙʨʘʥʥʦʡ ʘʨʤʘʪʫʨʳ. ɺ ʪʘʙʣʠʮʝ, 

ʧʨʠʚʝʜʸʥʥʦʡ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ çʈʘʩʯʸʪ ʧʣʦʱʘʜʝʡè ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʜʠʘʤʝʪʨ 

ʘʨʤʘʪʫʨʳ, ʥʘ ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʪʝʣʶ ʪʨʝʙʫʝʪʩʷ ʟʘʤʝʥʠʪʴ ʧʦʜʦʙʨʘʥʥʫʶ ʧʨʦʛʨʘʤʤʦʡ. ɺʦ 

ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʩʪʦʣʙʮʘʭ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʪʘʙʣʠʮʝ ʧʨʠʚʦʜʠʪʩʷ ʧʣʦʱʘʜʴ ʚʳʙʨʘʥʥʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʘʨʤʘʪʫʨʳ. ɼʣʷ ʧʦʜʙʦʨʘ ʪʨʝʙʫʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ 

ʘʨʤʘʪʫʨʳ ʚ ʧʦʣʝ çʂʦʣʠʯʝʩʪʚʦ ʩʪʝʨʞʥʝʡ Nè ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʚʦʜʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʘʨʤʘʪʫʨʥʳʭ ʩʪʝʨʞʥʝʡ, ʧʦʢʘ ʧʣʦʱʘʜʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʘʨʤʘʪʫʨʳ, ʫʢʘʟʘʥʥʘʷ 

ʚ ʩʪʦʣʙʮʝ çὔὼὨè ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʠʘʤʝʪʨʘ, ʥʝ ʧʨʝʚʳʩʠʪ ʟʥʘʯʝʥʠʝ, 

ʧʨʠʚʝʜʸʥʥʦʝ ʚ ʧʦʣʝ çʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴè.  
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ʇʦʜʙʦʨ ʧʦʧʝʨʝʯʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ 

ʌʫʥʢʮʠʦʥʘʣ ʜʦʩʪʫʧʝʥ ʚ ʨʝʞʠʤʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ 

çɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. çʇʦʜʙʦʨ ʧʦʧʝʨʝʯʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷè 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʝʨʝʡʪʠ ʦʪ ʧʦʜʦʙʨʘʥʥʦʡ ʚ ʧʨʦʛʨʘʤʤʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʧʝʨʝʯʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʢ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʜʠʘʤʝʪʨʫ ʧʦʧʝʨʝʯʥʦʡ ʘʨʤʘʪʫʨʳ.  

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʥʦʧʢʫ ʚ ʜʠʘʣʦʛʝ çɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. ɺ 

ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ çʇʦʧʝʨʝʯʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝè ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʜʦʙʨʘʥʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʢ 

ʜʠʘʤʝʪʨʫ ʩʪʝʨʞʥʝʡ ï ʰʘʛ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʧʝʨʝʯʥʦʡ ʘʨʤʘʪʫʨʳ ʠʣʠ ʜʠʘʤʝʪʨ ʩʪʝʨʞʥʷ. 

ɺʳʙʦʨ ʣʶʙʦʛʦ ʠʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʧʝʨʝʩʯʸʪʫ 

ʚʪʦʨʦʛʦ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʯʠʩʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʠ 

ʧʨʠʚʦʜʠʪʩʷ ʣʝʚʝʝ ʚ ʦʢʥʝ çʇʦʧʝʨʝʯʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝè. ɼʦʩʪʘʪʦʯʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʪʘʢʠʝ 

ʟʥʘʯʝʥʠʷ ʚʚʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ (ʜʠʘʤʝʪʨ ʩʪʝʨʞʥʷ 

ʠʣʠ ʰʘʛ ʨʘʩʧʦʣʦʞʝʥʠʷ), ʧʨʠ ʢʦʪʦʨʳʭ ʚʝʣʠʯʠʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ 

ʘʨʤʠʨʦʚʘʥʠʷ ʚ ʜʠʘʣʦʛʝ çʇʦʧʝʨʝʯʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝè ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ, ʧʦʜʦʙʨʘʥʥʦʝ 

ʧʨʦʛʨʘʤʤʦʡ ʠ ʧʨʠʚʝʜʸʥʥʦʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʘ ï çʀʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʧʣʦʩʢʦʩʪʠ XZè 

ʠ çʀʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʧʣʦʩʢʦʩʪʠ XYè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʦʯʠʝ ʬʫʥʢʮʠʠ 

ʇʨʠʤʝʥʝʥʠʝ ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʨʘʩʯʸʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʚʝʨʦʯʥʦʛʦ 

ʨʘʩʯʸʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ ʚ ʜʠʘʣʦʛʝ çɸʨʤʠʨʦʚʘʥʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ï çʇʨʠʤʝʥʠʪʴ ʜʣʷ ʦʙʦʠʭ ʪʠʧʦʚ ʨʘʩʯʸʪʘè. ʇʨʠʤʝʥʝʥʠʝ 

ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʩʣʝ ʟʘʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʚʦʡʩʪʚ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʠ 

ʩʤʝʥʝ ʪʠʧʘ ʚʳʧʦʣʥʷʝʤʦʛʦ ʨʘʩʯʸʪʘ (ʧʨʦʚʝʨʦʯʥʳʡ ʠʣʠ ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʡ) ʥʝ ʚʳʧʦʣʥʷʪʴ 

ʧʦʚʪʦʨʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʯʸʪʘ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʘʩʯʸʪʦʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚʚʦʜʷʪʩʷ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

1. ʇʦʜʙʦʨ ʘʨʤʘʪʫʨʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ ʚʩʝʛʜʘ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʫʛʣʦʚʳʭ ʩʪʝʨʞʥʝʡ. 
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2. ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʨʞʥʝʡ ʘʨʤʘʪʫʨʳ ʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʟʦʥʘʭ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʘʚʥʳʤ ʜʚʫʤ ï ʚ ʫʛʣʘʭ ʩʝʯʝʥʠʷ. 

3. ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʨʞʥʝʡ ʘʨʤʘʪʫʨʳ, ʨʘʩʧʦʣʘʛʘʝʤʦʡ ʫ ʙʦʢʦʚʳʭ ʛʨʘʥʝʡ 

ʩʝʯʝʥʠʷ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ. 

4. ʇʨʠʥʠʤʘʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʨʤʘʪʫʨʳ ʫ ʙʦʢʦʚʳʭ ʛʨʘʥʝʡ. 

5. ʈʘʩʯʸʪ ʘʨʤʠʨʦʚʘʥʠʷ ʢʨʫʛʣʦʛʦ ʠ ʢʦʣʴʮʝʚʦʛʦ ʩʝʯʝʥʠʷ ʨʠʛʝʣʝʡ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ.  

ʈʠʛʝʣʝʤ ʫʩʣʦʚʥʦ ʩʯʠʪʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʠʣʠ ʥʘʢʣʦʥʸʥʥʳʡ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʧʦʜ ʫʛʣʦʤ ʤʝʥʝʝ τυ ʵʣʝʤʝʥʪ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʚ ʛʨʘʬʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ. ɻʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚ 

ʮʝʣʦʤ ʠʣʠ ʝʸ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʦʛʜʘ ʢʘʢ ʪʘʙʣʠʯʥʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʮʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʣʫʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʧʝʨʝʯʥʳʭ 

ʩʝʯʝʥʠʡ, ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ.  

ʇʦʜ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʦʛʦ 

ʬʘʢʪʦʨʘ ʢ ʝʛʦ ʧʨʝʜʝʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʩʦʛʣʘʩʥʦ [2].  

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʨʘʩʯʸʪʦʚ ʜʦʩʪʫʧʥʦ 

ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʜʠʘʣʦʛʝ çɸʨʤʠʨʦʚʘʥʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè.  

ʆʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʤʝʥʶ çʈʝʟʫʣʴʪʘʪʳè Ÿ çʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚ 

ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʊʠʧ ʨʘʩʯʸʪʘè ʫʢʘʟʳʚʘʶʪʩʷ ʪʨʝʙʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʠʣʠ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʸʪʦʚ. ɼʘʣʝʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʊʠʧ 

ʨʝʟʫʣʴʪʘʪʦʚè ʫʢʘʟʳʚʘʶʪʩʷ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʟʠʪʴ ʚ ʚʠʜʝ ʢʘʨʪʳ ʜʣʷ 

ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʨʘʩʯʸʪʘ.  

ʅʘ ʢʘʨʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʨʤʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʧʣʦʱʘʜʠ ʧʦʜʦʙʨʘʥʥʦʡ 

ʘʨʤʘʪʫʨʳ.  

ɼʣʷ ʦʙʦʣʦʯʝʢ ʜʦʩʪʫʧʥʳ çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳè, ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʢʦʪʦʨʳʭ 

(ʫʩʪʘʥʦʚʢʘ ʬʣʘʞʢʘ) ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʜʘʪʴ ʣʠʙʦ ʜʠʘʤʝʪʨ ʘʨʤʘʪʫʨʳ, ʣʠʙʦ ʰʘʛ 
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ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʝʨʞʥʝʡ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʩʪʨʦʝʢ, ʥʘ ʰʢʘʣʝ ʢʘʨʪʳ 

ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʪʨʝʙʫʝʤʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʘʨʤʠʨʦʚʘʥʠʷ (ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ), ʪʘʢ ʠ ʜʠʘʤʝʪʨ ʠ ʰʘʛ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʨʤʘʪʫʨʳ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʢʘʟʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘʩʪʨʦʝʢ. ʇʨʠ ʚʳʙʦʨʝ ʦʜʥʦʛʦ ʠʟ ʧʘʨʘʤʝʪʨʦʚ (ʜʠʘʤʝʪʨ ʠʣʠ ʰʘʛ 

ʨʘʩʧʦʣʦʞʝʥʠʷ) ʧʝʨʝʩʯʸʪ ʚʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʨʤʠʨʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʍ ʠ ʋ ʣʦʢʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʂʣʘʩʩ ʘʨʤʘʪʫʨʳ, ʫʢʘʟʳʚʘʝʤʳʡ ʚ çɼʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭè ʥʝ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʪʦʨʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʨʘʩʯʸʪʘ, ʠ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʚʳʙʦʨʝ 

ʜʠʘʤʝʪʨʘ ʘʨʤʘʪʫʨʥʳʭ ʩʪʝʨʞʥʝʡ, ʪʘʢ ʢʘʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʨʘʟʥʳʤ ʢʣʘʩʩʘ ʘʨʤʘʪʫʨʥʦʡ ʩʪʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʜʠʘʧʘʟʦʥʳ ʜʠʘʤʝʪʨʦʚ 

ʘʨʤʘʪʫʨʥʳʭ ʩʪʝʨʞʥʝʡ.  

ʊʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʊʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ. ʌʫʥʢʮʠʦʥʘʣ ʜʦʩʪʫʧʝʥ ʚ ʜʠʘʣʦʛʝ çɸʨʤʠʨʦʚʘʥʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʦʚ, ʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʳʰʝʥʘʟʚʘʥʥʦʛʦ ʜʠʘʣʦʛʘ ʚʦ ʚʢʣʘʜʢʘʭ çʂʦʵʬ. 

ʠʩʧʦʣʴʟʦʚʘʥʠʷè ʠ çʊʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴè.  

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʪʠʧʘ ʨʘʩʯʸʪʘ, ʚʦ ʚʢʣʘʜʢʝ çʂʦʵʬ. ʠʩʧʦʣʴʟʦʚʘʥʠʷè 

ʜʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʧʠʩʢʝ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʜʣʷ ʚʩʝʭ ʢʨʠʪʝʨʠʝʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ [2]. ɺʦ ʚʢʣʘʜʢʝ çʊʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴè ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʰʠʨʠʥʳ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ ʧʦ ʧʦʜʙʦʨʫ 

ʘʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʨʝʱʠʥ, ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʢʣʘʜʢʝ ʙʫʜʫʪ ʧʦʢʘʟʘʥʳ 

ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʰʠʨʠʥʳ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʦ 

ʚʢʣʘʜʢʝ çʂʦʵʬ. ʠʩʧʦʣʴʟʦʚʘʥʠʷè ʜʦʩʪʫʧʥʳ ʢʥʦʧʢʠ çʉʠʣʦʚʳʝ ʬʘʢʪʦʨʳ ʜʣʷ ʫʢʘʟʘʥʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘè, çɺʩʝ ʩʠʣʦʚʳʝ ʬʘʢʪʦʨʳè. ʇʨʠ ʥʘʞʘʪʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ 

ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʦʚ ʧʦ [2]. ʂʥʦʧʢʘ çπȟπρè 

ʧʦʟʚʦʣʷʝʪ ʚ ʪʘʙʣʠʮʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʢʣʘʜʢʠ çʂʦʵʬ. ʠʩʧʦʣʴʟʦʚʘʥʠʷè ʦʪʦʙʨʘʟʠʪʴ 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʯʝʥʠʡ, ʧʨʝʚʳʰʘʶʱʠʝ πȟπρ.  
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ʈʘʩʯʝʪ ʦʩʥʦʚʘʥʠʡ ʠ ʬʫʥʜʘʤʝʥʪʦʚ 

ʈʘʩʯʝʪ ʬʫʥʜʘʤʝʥʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʨʝʰʝʥʠʷ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʘʟʤʝʨ ʧʦʜʦʰʚʳ ʠ ʛʣʫʙʠʥʘ 

ʟʘʣʦʞʝʥʠʷ. 

ʇʨʦʚʝʨʢʘ ʧʨʠʛʦʜʥʦʩʪʠ ʧʨʠʥʷʪʳʭ ʨʘʟʤʝʨʦʚ, ʘ ʪʘʢʞʝ ʚʳʙʦʨ ʨʘʟʤʝʨʦʚ ʦʪʜʝʣʴʥʳʭ 

ʯʘʩʪʝʡ ʬʫʥʜʘʤʝʥʪʘ ʠ ʩʧʦʩʦʙʦʚ ʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʨʘʩʯʝʪʘ 

ʧʨʦʯʥʦʩʪʠ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ. ʈʘʩʯʝʪ ʦʩʥʦʚʘʥʠʡ ʧʦ ʜʝʬʦʨʤʘʮʠʷʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʭʦʜʷ ʠʟ 

ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩʦʦʨʫʞʝʥʠʷ ʠ ʦʩʥʦʚʘʥʠʷ. ʉʦʚʤʝʩʪʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 

ʦʩʥʦʚʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʙʩʦʣʶʪʥʦʡ ʦʩʘʜʢʦʡ (ʧʦʜʲʝʤʦʤ) ʦʩʥʦʚʘʥʠʷ 

ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʬʫʥʜʘʤʝʥʪʘ. 

ʈʘʩʯʝʪ ʜʝʬʦʨʤʘʮʠʡ ʦʩʥʦʚʘʥʠʷ ʧʨʠ ʩʨʝʜʥʝʤ ʜʘʚʣʝʥʠʠ ʧʦʜ ʧʦʜʦʰʚʦʡ ʬʫʥʜʘʤʝʥʪʘ, 

ʥʝ ʧʨʝʚʳʰʘʶʱʝʤ ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ (ʩʤ. ʧ. 5.5.8 ʉʇ 50-101-2004 / ʧ.5.6.7 

ʉʇ 22.13330.2011) ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ, ʧʨʠʤʝʥʷʷ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦ 

ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ (ʩʤ. ʧ. 5.5.31 / 5.6.31 ʉʇ 22.13330.2011)) ʩ ʫʩʣʦʚʥʳʤ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʩʞʠʤʘʝʤʦʡ ʪʦʣʱʠ (ʩʤ. ʧ. 5.5.41 ʉʇ 50-101-2004 / 5.6.41 ʉʇ 

22.13330.2011). 

ʇʨʠ ʨʘʩʯʝʪʝ ʜʝʬʦʨʤʘʮʠʡ ʦʩʥʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʩʨʝʜʥʝʝ 

ʜʘʚʣʝʥʠʝ ʧʦʜ ʧʦʜʦʰʚʦʡ ʬʫʥʜʘʤʝʥʪʘ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ (ʧ. 5.5.8 ʉʇ 50-101-2004 / ʧ. 5.6.7 ʉʇ 22.13330.2011). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʧʨʫʛʦʛʦ ʦʩʥʦʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʥʘʟʳʚʘʝʤʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ 

ʧʦʩʪʝʣʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ APM Structure3D 

ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʩʪʨʫʢʪʫʨʫ ʛʨʫʥʪʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʩʪʝʣʠ ʦʩʥʦʚʘʥʠʡ. 

ʈʘʩʯʝʪ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʚ ʩʠʩʪʝʤʝ "ʦʩʥʦʚʘʥʠʝ-ʬʫʥʜʘʤʝʥʪ-ʩʦʦʨʫʞʝʥʠʝ" 

ʜʦʧʫʩʢʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʤ ʧʝʨʝʤʝʥʥʳʤ ʚ ʧʣʘʥʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʞʝʩʪʢʦʩʪʠ (ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʩʪʝʣʠ). ʇʨʠ ʵʪʦʤ ʧʝʨʝʤʝʥʥʳʡ ʚ ʧʣʘʥʝ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʩʪʝʣʠ ʜʦʣʞʝʥ ʥʘʟʥʘʯʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʧʣʘʥʝ ʠ ʧʦ 

ʛʣʫʙʠʥʝ ʦʩʥʦʚʘʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʦʩʪʝʣʠ ʟʘʚʠʩʷʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʛʨʫʥʪʘ, ʘ ʪʘʢʞʝ ʦʪ ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʥʦʚʘʥʠʝ. ʕʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʟʘʨʘʥʝʝ ʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ. ʇʨʦʮʝʩʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʨʠʙʣʠʞʝʥʠʡ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 
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1) ʨʘʩʯʝʪ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʞʝʩʪʢʦʤ ʦʩʥʦʚʘʥʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʩʪʝʣʠ ʠʩʭʦʜʷ ʠʟ ʛʣʫʙʠʥʳ ʧʨʦʜʘʚʣʠʚʘʥʠʷ ʪʦʣʱʠ ʛʨʫʥʪʘ; 

2) ʨʘʩʯʝʪ ʩʦʚʤʝʩʪʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʩʦʦʨʫʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʠ ʦʩʥʦʚʘʥʠʷ ʩ 

ʧʨʠʥʷʪʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʩʪʝʣʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʟʘʜʘʥʥʳʭ ʥʘʛʨʫʟʦʢ; 

3) ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʦʢ ʦʩʥʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʷʪʦʡ ʤʦʜʝʣʠ ʦʩʥʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʩʣʝʜʫʶʱʝʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʠ ʧʝʨʝʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʩʪʝʣʠ; 

4) ʧʦʚʪʦʨʝʥʠʝ ʰʘʛʦʚ 2) ʠ 3) ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʩʭʦʜʠʤʦʩʪʠ ʧʦ ʢʦʥʪʨʦʣʴʥʦʤʫ 

ʧʘʨʘʤʝʪʨʫ (ʥʘʧʨʠʤʝʨ, ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʧʦʩʪʝʣʠ). 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʫʧʨʫʛʠʤʠ ʦʩʥʦʚʘʥʠʷʤʠ ʩʣʫʞʘʪ ʢʦʤʘʥʜʳ ʦʜʥʦʠʤʝʥʥʦʡ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ (ʨʠʩʫʥʦʢ 9.1). 

 
ʈʠʩʫʥʦʢ 9.1 ï ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʋʧʨʫʛʠʝ ʦʩʥʦʚʘʥʠʷ 

 
ʋʧʨʫʛʦʝ ʦʩʥʦʚʘʥʠʝ ʧʦʜ ʩʪʦʣʙʯʘʪʳʡ ʬʫʥʜʘʤʝʥʪ (ʢʦʤʘʥʜʘ ʜʦʩʪʫʧʥʘ ʧʨʠ 

ʚʳʜʝʣʝʥʠʠ ʩʪʝʨʞʥʷ-ʢʦʣʦʥʥʳ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʫʟʣʘ-ʦʩʥʦʚʘʥʠʷ); 

 
ʋʧʨʫʛʦʝ ʦʩʥʦʚʘʥʠʝ ʧʦʜ ʣʝʥʪʦʯʥʳʡ ʬʫʥʜʘʤʝʥʪ (ʢʦʤʘʥʜʘ ʜʦʩʪʫʧʥʘ ʧʨʠ ʚʳʜʝʣʝʥʠʠ 

ʩʪʝʨʞʥʷ-ʨʠʛʝʣʷ); 

 
ʋʧʨʫʛʦʝ ʦʩʥʦʚʘʥʠʝ ʧʦʜ ʩʧʣʦʰʥʦʡ ʬʫʥʜʘʤʝʥʪ (ʢʦʤʘʥʜʘ ʜʦʩʪʫʧʥʘ ʧʨʠ ʚʳʜʝʣʝʥʠʠ 

ʧʣʘʩʪʠʥʳ-ʧʣʠʪʳ); 

 
ʋʧʨʫʛʦʝ ʦʩʥʦʚʘʥʠʝ ʧʦʜ ʩʪʦʣʙʯʘʪʳʡ ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ (ʢʦʤʘʥʜʘ ʜʦʩʪʫʧʥʘ ʧʨʠ 

ʚʳʜʝʣʝʥʠʠ ʩʪʝʨʞʥʷ-ʢʦʣʦʥʥʳ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʫʟʣʘ-ʦʩʥʦʚʘʥʠʷ); 

 
ʀʥʬʦʨʤʘʮʠʷ ʦ ʛʨʫʥʪʘʭ (ʢʦʤʘʥʜʘ ʜʦʩʪʫʧʥʘ ʝʩʣʠ ʚ ʜʦʢʫʤʝʥʪʝ ʝʩʪʴ ʛʨʫʥʪʳ); 

 
ɿʘʜʘʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

 
ʉʦʟʜʘʥʠʝ ʩʢʚʘʞʠʥ 

 
ʉʧʠʩʦʢ ʩʢʚʘʞʠʥ 

 ɿʘʛʨʫʟʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ 

 ʉʦʭʨʘʥʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ 

 
ʇʦʢʘʟʘʪʴ/ʉʢʨʳʪʴ ʩʢʚʘʞʠʥʳ 

 
ʇʦʢʘʟʘʪʴ/ʉʢʨʳʪʴ ʥʘʟʚʘʥʠʷ ʩʢʚʘʞʠʥ 
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ʇʦʢʘʟʘʪʴ/ʉʢʨʳʪʴ ʢʘʨʪʠʥʫ ʥʘʧʣʘʩʪʦʚʘʥʠʷ 

 ʉʦʟʜʘʪʴ ʦʙʲʸʤʥʫʶ ʤʦʜʝʣʴ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʛʨʫʥʪʦʚ 

 

ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩ ʜʠʘʣʦʛʦʚʳʤ ʦʢʥʦʤ ʌʫʥʜʘʤʝʥʪʳ 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʩʦʦʨʫʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʬʫʥʜʘʤʝʥʪʘʭ ʨʘʟʥʦʛʦ 

ʪʠʧʘ. ɼʣʷ ʨʘʙʦʪʳ ʩʦ ʚʩʝʤʠ ʦʩʥʦʚʘʥʠʷʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʜʠʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʦ 

ʩʧʠʩʢʦʤ ʦʩʥʦʚʘʥʠʡ. ɺʢʣʘʜʢʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʦʩʥʦʚʘʥʠʷ. 

ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʦʩʥʦʚʘʥʠʷ ʚ ʩʧʠʩʢʝ ʜʠʘʣʦʛʘ ï ʥʘ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʣʝʤʝʥʪ 

ʧʦʜʩʚʝʯʠʚʘʝʪʩʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ. ʀ, ʥʘʦʙʦʨʦʪ, ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʵʣʝʤʝʥʪʘ ʥʘ ʤʦʜʝʣʠ ï ʧʨʠ 

ʚʳʟʦʚʝ ʜʠʘʣʦʛʘ ʵʪʦʪ ʞʝ ʵʣʝʤʝʥʪ ʙʫʜʝʪ ʪʘʢʞʝ ʧʦʜʩʚʝʯʝʥ ʠ ʚ ʩʧʠʩʢʝ. 

ʂʥʦʧʢʘ ʇʨʠʤʝʥʠʪʴ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʚʩʝʭ 

ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚʦ ʚʢʣʘʜʢʘʭ. ɺ ʩʣʫʯʘʝ ʥʝʢʦʨʨʝʢʪʥʦʛʦ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʚʳʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ. 

ʈʘʩʯʝʪ ʩʪʦʣʙʯʘʪʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

ʉʪʦʣʙʯʘʪʳʝ (ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ) ʬʫʥʜʘʤʝʥʪʳ ʚʳʧʦʣʥʷʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ ʧʦʜ 

ʢʦʣʦʥʥʳ ʢʘʨʢʘʩʥʳʭ ʟʜʘʥʠʡ. ɼʣʷ ʨʘʩʯʝʪʘ ʩʪʦʣʙʯʘʪʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʩʪʘʣʴʥʦʡ, ʘʣʶʤʠʥʠʝʚʳʡ, ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ ʠʣʠ ʘʨʤʦʢʘʤʝʥʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ. 

ɼʣʷ ʟʘʜʘʥʠʷ ʩʪʦʣʙʯʘʪʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʪʝʨʞʝʥʴ 

(ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ) ʠ ʫʟʝʣ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʦʨʦʡ, ʜʘʣʝʝ ʥʘ ʧʘʥʝʣʠ çʋʧʨʫʛʦʝ 

ʦʩʥʦʚʘʥʠʝè ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʉʪʦʣʙʯʘʪʳʡ ʬʫʥʜʘʤʝʥʪè, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ çʌʫʥʜʘʤʝʥʪʳè ʩ ʫʢʘʟʘʥʠʝʤ ʩʧʠʩʢʘ ʬʫʥʜʘʤʝʥʪʦʚ, ʚʢʣʘʜʦʢ ʜʣʷ ʥʘʩʪʨʦʝʢ, ʚʢʣʘʜʦʢ 

ʨʘʩʯʝʪʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺʢʣʘʜʢʘ ʂʦʥʬʠʛʫʨʘʮʠʷ 

ʌʦʨʤʘ ʬʫʥʜʘʤʝʥʪʘ. ɺ ʜʘʥʥʦʤ ʧʦʣʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ 

ʬʫʥʜʘʤʝʥʪʘ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʠʣʠ ʢʨʫʛʣʦʡ ʬʦʨʤʳ. ɼʣʷ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʦʨʤʳ 

ʬʫʥʜʘʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʫ ʥʘʧʨʦʪʠʚ. 

ɻʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʦʙʨʝʟʘ ʬʫʥʜʘʤʝʥʪʘ  ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʝʨʭʥʝʡ 

ʧʣʦʩʢʦʩʪʴ ʬʫʥʜʘʤʝʥʪʘ, ʥʘ ʢʦʪʦʨʫʶ ʦʧʠʨʘʝʪʩʷ ʥʘʜʟʝʤʥʘʷ ʯʘʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ, ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʤʝʱʝʥʠʝ ʦʙʨʝʟʘ ʬʫʥʜʘʤʝʥʪ ʚʚʝʨʭ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ  

ʩʤʝʱʝʥʠʝ ʚʝʨʭʥʝʛʦ ʦʙʨʝʟʘ ʚʥʠʟ. 
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ʊʠʧ ʨʘʩʯʝʪʘ. ɼʘʥʥʘʷ ʥʘʩʪʨʦʡʢʘ ʧʦʟʚʦʣʷʝʪʩʷ ʚʳʙʨʘʪʴ ʢʘʢʦʡ ʪʠʧ ʨʘʩʯʝʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ çʇʨʦʝʢʪʠʨʦʚʦʯʥʳʡè ʠʣʠ çʇʨʦʚʝʨʦʯʥʳʡè.  

ʇʨʦʝʢʪʠʨʦʚʦʯʥʳʡ ʨʘʩʯʝʪʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʧʦʜʙʦʨ ʬʫʥʜʘʤʝʥʪʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ [5] ʠ [2]. 

ʇʨʦʚʝʨʦʯʥʳʡ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ ʟʘʜʘʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ [5] ʠ [2]. 

ʆʛʨʘʥʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʜʦʰʚʳ ὄ ̖ ὒ, ʤ  ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʜʦʰʚʳ ʬʫʥʜʘʤʝʥʪʘ. ɼʘʥʥʘʷ ʥʘʩʪʨʦʡʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʬʫʥʜʘʤʝʥʪʘʤ 

ʪʦʣʴʢʦ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʠ ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʧʦʜʦʰʚʳ Ὀ, ʤ. ɼʘʥʥʘʷ ʥʘʩʪʦʡʢʘ ʦʪʥʦʩʠʪʩʷ 

ʢ ʬʫʥʜʘʤʝʥʪʘʤ ʪʦʣʴʢʦ ʢʨʫʛʣʦʡ ʬʦʨʤʳ ʠ ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʜʦʰʚʳ ὄȾὒ  ʜʘʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʧʦʟʚʦʣʷʶʪ 

ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʛʘʙʘʨʠʪʘʤ ʧʦʜʦʰʚʳ ʜʣʷ 

ʬʫʥʜʘʤʝʥʪʘ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ.  

ʆʛʨʘʥʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʦʪʨʳʚʘ ʧʦʜʦʰʚʳ ʬʫʥʜʘʤʝʥʪʘ, %  ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.5.6.27 [5]. 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʫʧʝʥʝʡ. ɼʘʥʥʘʷ ʥʘʩʪʨʦʡʢʘ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʦʡ ʪʦʣʴʢʦ ʧʨʠ ʚʳʙʦʨʝ 

ʧʨʦʚʝʨʦʯʥʦʛʦ ʪʠʧʘ ʨʘʩʯʝʪʘ ʠ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʛʘʙʘʨʠʪʳ, ʢʘʢ ʜʣʷ ʬʫʥʜʘʤʝʥʪʦʚ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ, ʪʘʢ ʠ ʢʨʫʛʣʦʡ ʬʦʨʤʳ. 

ʅʘʣʠʯʠʝ ʧʦʜʚʘʣʘ ʠ ʫʯʝʪ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʫʥʜʘʤʝʥʪ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʦʩʣʝ 

ʚʳʙʦʨʘ ʨʝʞʠʤʘ çʅʘʣʠʯʠʝ ʧʦʜʚʘʣʘè. ɼʘʥʥʳʡ ʨʝʞʠʤ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ ʧʦʩʣʝ 

ʫʩʪʘʥʦʚʢʠ ʛʘʣʦʯʢʠ ʚ ʧʦʣʝ ʥʘʧʨʦʪʠʚ. ʇʨʠ ʵʪʦʤ, ʥʠʞʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʟʘʜʘʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʠʚʥʳʤʠ ʧʦʣʷ ʜʣʷ ʠʭ ʚʚʦʜʘ. 

ɺʢʣʘʜʢʘ ʉʣʦʠ ʛʨʫʥʪʘ 

ɺʦ ʚʢʣʘʜʢʝ çʉʣʦʠ ʛʨʫʥʪʘè ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʆʜʥʦʤʫ ʬʫʥʜʘʤʝʥʪʫ ʤʦʞʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʦʩʥʦʚʘʥʠʝ. 

ɺʢʣʘʜʢʘ ʅʘʛʨʫʟʢʠ ʠ ʨʘʩʯʝʪ 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʚ ʧʦʣʝ çʅʘʛʨʫʟʢʠè ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʛʨʫʟʢʠ ʥʘ ʬʫʥʜʘʤʝʥʪ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ, ʢʘʢ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʟʘʛʨʫʞʝʥʠʷ, ʪʘʢ ʠ 
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ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʡ ʠʣʠ ʟʘʜʘʪʴ ʚʨʫʯʥʫʶ. ɼʣʷ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʞʠʤʘ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʨʦʪʠʚ ʥʝʛʦ ʧʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʫ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʟʥʘʢʘ ʚʦʧʨʦʩ ʥʘʧʨʦʪʠʚ ʨʝʞʠʤʘ çʈʫʯʥʦʝ ʟʘʜʘʥʠʝ ʥʘʛʨʫʟʦʢè 

ʧʦʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʢʥʦ çʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʠʣè ʩ ʫʢʘʟʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʩʝʡ ɻʉʂ (ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ) ʠ ʦʨʠʝʥʪʘʮʠʠ ʛʘʙʘʨʠʪʦʚ ʬʫʥʜʘʤʝʥʪʘ, ʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʥʝʛʦ ʥʘʛʨʫʟʦʢ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ‎  ʠ ‎  ʥʘʟʥʘʯʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [5] ʪʘʙʣʠʮʘ 

5.4.  

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ‎ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

‎ ʥʘʟʥʘʯʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.5.7.2 [5]. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʚ ʨʘʩʯʝʪʝ ʬʫʥʜʘʤʝʥʪʘ ʜʝʡʩʪʚʠʷ ʩʠʣ (ʢʘʩʘʪʝʣʴʥʳʭ) 

ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʫ ʥʘʧʨʦʪʠʚ ʨʝʞʠʤʘ çʈʘʩʯʝʪ ʥʘ 

ʚʳʧʫʯʠʚʘʥʠʝè, ʧʦʩʣʝ ʯʝʛʦ ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʠʚʥʳʤʠ ʧʦʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ.  

ɺʳʙʦʨ ʥʘʛʨʫʟʦʢ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘ ʜʝʡʩʪʚʠʝ ʩʠʣ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʪʘʢ ʞʝ, ʢʘʢ ʚ ʧʦʣʝ çʅʘʛʨʫʟʢʠè. 

ɺʳʙʦʨ ʪʠʧʘ ʛʨʫʥʪʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʫʜʝʣʴʥʦʡ ʢʘʩʘʪʝʣʴʥʦʡ ʩʠʣʳ 

ʧʫʯʝʥʠʷ †  ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʘʙʣʠʮʳ 6.12 [5]. 

ɺ ʧʦʣʝ çɻʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷè ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʛʣʫʙʠʥʳ 

ʧʨʦʤʝʨʟʘʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʧʦʣʝ ʚʳʚʦʜʘ ʫʜʝʣʴʥʦʡ ʢʘʩʘʪʝʣʴʥʦʡ ʩʠʣʳ ʧʫʯʝʥʠʷ †  

ʚʳʚʦʜʠʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ‎ , ‎ , 

‎, ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ‎, ʧʨʠ ʚʳʙʦʨʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʪʘʙʣʠʮ 

ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʆʂè ʚ ʧʦʣʷʭ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʝʪʦʚ ʢʨʘʩʥʳʡ 

ʚʦʧʨʦʩʠʪʝʣʴʥʳʭ ʟʥʘʢ ʤʝʥʷʝʪʩʷ ʥʘ ʟʝʣʝʥʫʶ ʛʘʣʦʯʢʫ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʤʝʥʝʥʠʠ 

ʚʳʙʨʘʥʥʳʭ ʥʘʩʪʨʦʝʢ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʦʩʥʦʚʘʥʠʡ ʦʧʦʨ ʃʕʇ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʛʘʣʦʯʢʫ 

ʥʘʧʨʦʪʠʚ ʨʝʞʠʤʘ çʈʘʩʯʝʪ ʦʩʥʦʚʘʥʠʡ ʚʦʟʜʫʰʥʳʭ ʃʕʇè ʧʦʩʣʝ ʯʝʛʦ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʦʡ 

ʢʥʦʧʢʘ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʧʦʨʳ ʠ ʫʩʣʦʚʠʷ ʝʝ 

ʟʘʢʨʝʧʣʝʥʠʷ. 

ʅʘʟʥʘʯʝʥʠʝ ʚʳʙʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʬʫʥʜʘʤʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʇʨʠʤʝʥʠʪʴè. 
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ɺʢʣʘʜʢʘ ʉʭʝʤʘ 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʜʦʩʪʫʧʥʘ ʚʢʣʘʜʢʘ çʉʭʝʤʘè, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʘʥʳ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʬʫʥʜʘʤʝʥʪʘ ʠ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʦʝʚ ʛʨʫʥʪʘ. 

ɺʢʣʘʜʢʘ ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʬʫʥʜʘʤʝʥʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ [5], [2]. 

ʈʘʩʯʝʪ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʣʝʥʪʦʯʥʳʡ ʬʫʥʜʘʤʝʥʪ 

ʃʝʥʪʦʯʥʳʡ ʬʫʥʜʘʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʣʢʫ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʧʦʜ ʩʪʝʥʦʡ ʠʣʠ 

ʨʷʜʦʤ ʙʣʠʟʢʦʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʦʣʦʥʥ. ɼʣʷ ʨʘʩʯʝʪʘ ʫʧʨʫʛʦʛʦ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʣʝʥʪʦʯʥʳʡ 

ʬʫʥʜʘʤʝʥʪ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ɾɹ ʨʠʛʝʣʴ, ʩʪʘʣʴʥʦʡ ʠʣʠ ʜʝʨʝʚʷʥʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ 

ʵʣʝʤʝʥʪ, ʟʘʪʝʤ ʫʩʪʘʥʦʚʠʪʴ ʦʧʦʨʳ ʧʦ ʜʣʠʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʉʦʟʜʘʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʦʧʦʨ ʥʝ ʧʦʣʫʯʠʪʩʷ, ʧʦʩʢʦʣʴʢʫ, ʩʦʛʣʘʩʥʦ 

ʦʛʨʘʥʠʯʝʥʠʶ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʦʧʦʨʳ ʚ ʧʨʦʣʝʪʝ. 

ɺ ʦʜʥʦ ʦʩʥʦʚʘʥʠʝ ʣʝʥʪʦʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʜʥʦʛʦ ʩʝʯʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʜʥʦʤ ʛʨʫʥʪʝ. 

ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʝ ʨʠʛʝʣʷ ʠʣʠ ʛʨʫʧʧʳ ʨʠʛʝʣʝʡ ʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʜʦʩʪʫʧʥʘ ʢʦʤʘʥʜʘ   

ʋʧʨʫʛʦʝ ʦʩʥʦʚʘʥʠʝ ʧʦʜ ʣʝʥʪʦʯʥʳʡ ʬʫʥʜʘʤʝʥʪ, ʧʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʪʦʨʦʡ ʧʦʷʚʠʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʫʥʜʘʤʝʥʪ. 

 

ʈʠʩʫʥʦʢ 9.2 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʫʥʜʘʤʝʥʪʳ ï ʢʦʥʬʠʛʫʨʘʮʠʷ ʣʝʥʪʦʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 
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ɺʢʣʘʜʢʘ ʂʦʥʬʠʛʫʨʘʮʠʷ 

ʀʟʦʙʨʘʞʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʠʜʫ ʩʚʝʨʭʫ. ʎʚʝʪ ʬʫʥʜʘʤʝʥʪʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʚʝʪʫ ʩʝʯʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʦʜʥʦ ʦʩʥʦʚʘʥʠʝ 

ʙʳʣʦ ʩʦʟʜʘʥʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʦʜʥʦʛʦ ʩʝʯʝʥʠʷ. 

ʌʦʨʤʘ ʬʫʥʜʘʤʝʥʪʘ ï ʜʘʥʥʳʝ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʬʦʨʤʘ 

ʬʫʥʜʘʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʝʯʝʥʠʝʤ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ɻʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ï ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʝʚʦʛʦ 

ʫʨʦʚʥʷ. ɻʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ ʛʣʫʙʠʥʳ ʩʢʘʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. 

ʅʘʣʠʯʠʝ ʧʦʜʚʘʣʘ ï ʟʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʚʘʣʘ ï ʛʣʫʙʠʥʳ ʠ ʪʦʣʱʠʥʳ ʧʦʣʘ [ʤ], 

ʨʘʩʯʝʪʥʦʛʦ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʧʦʣʘ [ʢʅ/ʤ3]. ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ (ʧ. 5.5.8 ʉʇ 50-101-2004 / ʧ. 

5.6.7 ʉʇ 22.13330.2011). 

ɺʢʣʘʜʢʘ ʉʣʦʠ ɻʨʫʥʪʘ 

ʆʜʥʦʤʫ ʦʩʥʦʚʘʥʠʶ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʛʨʫʥʪ. 

ɻʨʫʥʪ ï ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʩʦʜʝʨʞʠʪ ʚʩʝ ʟʘʜʘʥʥʳʝ ʛʨʫʥʪʳ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʆʜʥʦʤʫ ʦʩʥʦʚʘʥʠʶ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʛʨʫʥʪ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 

ʅʦʚʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʩʪʠ ʥʘʟʚʘʥʠʝ ʥʦʚʦʛʦ ʛʨʫʥʪʘ ʠ ʚ ʜʠʘʣʦʛʦʚʦʤ 

ʦʢʥʝ ʟʘʜʘʪʴ ʩʪʨʫʢʪʫʨʫ ʛʨʫʥʪʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʣʦʱʘʜʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʦʜʥʦʨʦʜʥʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʘʞʜʦʛʦ ʦʩʥʦʚʘʥʠʷ ʟʘʜʘʪʴ ʩʚʦʡ ʛʨʫʥʪ. 

ɼʣʷ ʟʘʜʘʥʠʷ ʛʨʫʥʪʘ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʙʨʘʪʴ ʪʠʧ (ʛʣʠʥʘ ʠʣʠ ʧʝʩʦʢ). ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʙʫʜʝʪ ʪʦ ʠʣʠ ʠʥʦʝ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ ʧʦʜʪʠʧʘ: ʜʣʷ 

ʧʝʩʢʘ ï ʛʨʘʚʝʣʠʩʪʳʡ, ʢʨʫʧʥʳʡ, ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ, ʤʝʣʢʠʡ, ʧʳʣʝʚʘʪʳʡ; ʜʣʷ ʛʣʠʥʳ ï ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʢʘʟʘʪʝʣʷ ʪʝʢʫʯʝʩʪʠ IL = 0é1. ɼʘʣʝʝ ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ ʟʘʜʘʥʠʷ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ: ʪʦʣʱʠʥʘ (ʤ), ʧʣʦʪʥʦʩʪʴ (ʢʛ/ʤ3), ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ (ʛʨʘʜ), 

ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ (ʢʇʘ), ʢʦʵʬ. ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ (ʄʇʘ). 

ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʩʨʘʟʫ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʛʨʫʥʪʘ, ʥʘʧʨʠʤʝʨ ɻʣʠʥʘ 

IL = 0 ʠʣʠ ʇʝʩʦʢ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ. 

ɺʢʣʘʜʢʘ ʅʘʛʨʫʟʢʠ ʠ ʈʘʩʯʝʪ 

ɿʥʘʯʝʥʠʷ ʥʘʛʨʫʟʦʢ ʥʘ ʦʩʥʦʚʘʥʠʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚʨʫʯʥʫʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʦʡ ʠʣʠ ʚʟʷʪʴ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʦʪ ʜʝʡʩʪʚʠʷ ʢʘʢʦʛʦ-

ʣʠʙʦ ʟʘʛʨʫʞʝʥʠʷ ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ï ʢʥʦʧʢʘ ʚʳʟʦʚʘ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʚʳʙʦʨʘ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʧʦ ʪʠʧʫ ʛʨʫʥʪʘ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 5.2 ʉʇ 50-101-2004. 
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ʂʥʦʧʢʘ çɺʳʯʠʩʣʠʪʴè ʠʥʠʮʠʠʨʫʝʪ ʨʘʩʯʝʪ ʪʦʣʱʠʥʳ ʧʨʦʜʘʚʣʠʚʘʥʠʷ ʛʨʫʥʪʘ ʩ 

ʫʯʝʪʦʤ ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʥʦʚʘʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʩʪʝʣʠ, ʦʩʘʜʢʫ ʠ ʢʨʝʥ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ, ʦʧʦʨʳ ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʫʧʨʫʛʠʝ ʦʧʦʨʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʞʝʩʪʢʦʩʪʠ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʩʠʩʪʝʤʳ çʦʩʥʦʚʘʥʠʝ-

ʬʫʥʜʘʤʝʥʪʳ-ʩʦʦʨʫʞʝʥʠʝè ʥʘ ʫʧʨʫʛʠʭ ʦʧʦʨʘʭ. ʇʦʩʣʝ ʯʝʛʦ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʫʯʝʪʦʤ ʨʘʙʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ 

ʫʧʨʫʛʦʤ ʦʩʥʦʚʘʥʠʠ. 

ʈʘʩʯʝʪ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʩʧʣʦʰʥʦʡ ʬʫʥʜʘʤʝʥʪ 

ʉʧʣʦʰʥʦʡ ʬʫʥʜʘʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʠʪʫ. ɼʣʷ ʨʘʩʯʝʪʘ ʫʧʨʫʛʦʛʦ ʦʩʥʦʚʘʥʠʷ 

ʧʦʜ ʩʧʣʦʰʥʦʡ ʬʫʥʜʘʤʝʥʪ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʩ ʪʠʧʦʤ 

ʵʣʝʤʝʥʪʘ ɾɹ ʦʙʦʣʦʯʢʘ, ʘ ʟʘʪʝʤ ʫʩʪʘʥʦʚʠʪʴ ʦʧʦʨʳ ʧʦ ʚʩʝʡ ʧʣʘʩʪʠʥʝ. ʉʦʟʜʘʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʦʧʦʨ ʥʝ ʧʦʣʫʯʠʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʩʦʛʣʘʩʥʦ 

ʦʛʨʘʥʠʯʝʥʠʶ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʦʧʦʨʳ ʚ ʧʨʦʣʝʪʝ. 

ɺ ʦʜʥʦ ʦʩʥʦʚʘʥʠʝ ʩʧʣʦʰʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ɾɹ ʦʙʦʣʦʯʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʜʥʦʤ ʛʨʫʥʪʝ. 

ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʝ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ɾɹ 

ʦʙʦʣʦʯʝʢ ʜʦʩʪʫʧʥʘ ʢʦʤʘʥʜʘ ʋʧʨʫʛʦʝ ʦʩʥʦʚʘʥʠʝ ʧʦʜ ʩʧʣʦʰʥʦʡ ʬʫʥʜʘʤʝʥʪ, ʧʦʩʣʝ 

ʘʢʪʠʚʘʮʠʠ ʢʦʪʦʨʦʡ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʫʥʜʘʤʝʥʪʳ. 

 

ʈʠʩʫʥʦʢ 9.3 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʫʥʜʘʤʝʥʪʳ ï ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʧʣʦʰʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. 

ɺʢʣʘʜʢʘ ʂʦʥʬʠʛʫʨʘʮʠʷ 

ʀʟʦʙʨʘʞʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʠʜʫ ʩʚʝʨʭʫ. 
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ʌʦʨʤʘ ʬʫʥʜʘʤʝʥʪʘ ï ʜʘʥʥʳʝ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʬʦʨʤʘ 

ʬʫʥʜʘʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʤʝʨʘʤʠ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ɻʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ï ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʝʚʦʛʦ 

ʫʨʦʚʥʷ. ɻʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ ʛʣʫʙʠʥʳ ʩʢʘʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. 

ɺʢʣʘʜʢʘ ʉʣʦʠ ɻʨʫʥʪʘ 

ʆʜʥʦʤʫ ʦʩʥʦʚʘʥʠʶ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʛʨʫʥʪ. 

ɻʨʫʥʪ ï ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʩʦʜʝʨʞʠʪ ʚʩʝ ʟʘʜʘʥʥʳʝ ʛʨʫʥʪʳ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʆʜʥʦʤʫ ʦʩʥʦʚʘʥʠʶ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʛʨʫʥʪ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 

ʅʦʚʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʩʪʠ ʥʘʟʚʘʥʠʝ ʥʦʚʦʛʦ ʛʨʫʥʪʘ ʠ ʚ ʜʠʘʣʦʛʦʚʦʤ 

ʦʢʥʝ ʟʘʜʘʪʴ ʩʪʨʫʢʪʫʨʫ ʛʨʫʥʪʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʣʦʱʘʜʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʦʜʥʦʨʦʜʥʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʘʞʜʦʛʦ ʦʩʥʦʚʘʥʠʷ ʟʘʜʘʪʴ ʩʚʦʡ ʛʨʫʥʪ. 

ɼʣʷ ʟʘʜʘʥʠʷ ʛʨʫʥʪʘ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʙʨʘʪʴ ʪʠʧ (ʛʣʠʥʘ ʠʣʠ ʧʝʩʦʢ). ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʙʫʜʝʪ ʪʦ ʠʣʠ ʠʥʦʝ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ ʧʦʜʪʠʧʘ: ʜʣʷ 

ʧʝʩʢʘ ï ʛʨʘʚʝʣʠʩʪʳʡ, ʢʨʫʧʥʳʡ, ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ, ʤʝʣʢʠʡ, ʧʳʣʝʚʘʪʳʡ; ʜʣʷ ʛʣʠʥʳ ï ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʢʘʟʘʪʝʣʷ ʪʝʢʫʯʝʩʪʠ IL = 0é1. ɼʘʣʝʝ ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ ʟʘʜʘʥʠʷ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ: ʪʦʣʱʠʥʘ (ʤ), ʧʣʦʪʥʦʩʪʴ (ʢʛ/ʤ3), ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ (ʛʨʘʜ), 

ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ (ʢʇʘ), ʢʦʵʬʬ. ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ (ʄʇʘ). 

ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʩʨʘʟʫ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʛʨʫʥʪʘ, ʥʘʧʨʠʤʝʨ ɻʣʠʥʘ 

IL = 0 ʠʣʠ ʇʝʩʦʢ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ. 

ɺʢʣʘʜʢʘ ʅʘʛʨʫʟʢʠ ʠ ʈʘʩʯʝʪ 

ɿʥʘʯʝʥʠʷ ʥʘʛʨʫʟʦʢ ʥʘ ʦʩʥʦʚʘʥʠʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚʨʫʯʥʫʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʦʡ ʠʣʠ ʚʟʷʪʴ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʦʪ ʜʝʡʩʪʚʠʷ ʢʘʢʦʛʦ-

ʣʠʙʦ ʟʘʛʨʫʞʝʥʠʷ ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ï ʢʥʦʧʢʘ ʚʳʟʦʚʘ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʚʳʙʦʨʘ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʧʦ ʪʠʧʫ ʛʨʫʥʪʘ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 5.2 ʉʇ 50-101-2004. 

ʂʥʦʧʢʘ çɺʳʯʠʩʣʠʪʴè ʠʥʠʮʠʠʨʫʝʪ ʨʘʩʯʝʪ ʪʦʣʱʠʥʳ ʧʨʦʜʘʚʣʠʚʘʥʠʷ ʛʨʫʥʪʘ ʩ 

ʫʯʝʪʦʤ ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʥʦʚʘʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʩʪʝʣʠ, ʦʩʘʜʢʫ ʠ ʢʨʝʥ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ, ʦʧʦʨʳ ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʫʧʨʫʛʠʝ ʦʧʦʨʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʞʝʩʪʢʦʩʪʠ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʩʠʩʪʝʤʳ çʦʩʥʦʚʘʥʠʝ-

ʬʫʥʜʘʤʝʥʪʳ-ʩʦʦʨʫʞʝʥʠʝè ʥʘ ʫʧʨʫʛʠʭ ʦʧʦʨʘʭ. ʇʦʩʣʝ ʯʝʛʦ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʫʯʝʪʦʤ ʨʘʙʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ 

ʫʧʨʫʛʦʤ ʦʩʥʦʚʘʥʠʠ. 
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ʈʘʩʯʝʪ ʩʚʘʡʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

ɺʳʜʝʣʝʥʠʝ ʩʪʝʨʞʥʷ ï ʩʪʘʣʴʥʦʛʦ, ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʠʣʠ ʘʨʤʦʢʘʤʝʥʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ï ʢʦʣʦʥʥʳ ʠ ʫʟʣʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʦʨʦʡ, ʛʜʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʫʩʪʘʥʦʚʢʘ ʬʫʥʜʘʤʝʥʪʘ, ʜʝʣʘʝʪ ʜʦʩʪʫʧʥʦʡ ʢʦʤʘʥʜʫ ʋʧʨʫʛʦʝ ʦʩʥʦʚʘʥʠʝ ʧʦʜ ʦʜʠʥʦʯʥʳʡ 

ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ. ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʚʘʡʥʳʡ 

ʬʫʥʜʘʤʝʥʪ. ɼʣʷ ʟʘʜʘʥʠʷ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʦʧʦʨ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʣʠʪʴ ʥʠʞʥʠʝ ʫʯʘʩʪʢʠ ʢʦʣʦʥʥ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʦʨʳ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʢʦʤʘʥʜʳ 

ʋʧʨʫʛʦʝ ʦʩʥʦʚʘʥʠʝ ʧʦʜ ʦʜʠʥʦʯʥʳʡ ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʢʘʞʜʦʡ, ʠʟ ʚʳʜʝʣʝʥʥʳʭ 

ʢʦʣʦʥʥ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ. ʉʧʠʩʦʢ ʚʩʝʭ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ. ʂʘʞʜʳʡ ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ ʤʦʞʝʪ ʠʤʝʪʴ 

ʩʚʦʠ ʧʘʨʘʤʝʪʨʳ. ɼʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʝʨʝʪʝ ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ ʚ ʩʧʠʩʢʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʢʣʘʜʢʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʚʘʡʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

ʧʦʜʨʦʙʥʝʝ. 

 

ʈʠʩʫʥʦʢ 9.4 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʫʥʜʘʤʝʥʪʳ ï ʨʘʟʤʝʨʳ ʩʚʘʠ. 

ɺʳʙʝʨʝʪʝ ʩʪʘʥʜʘʨʪʥʫʶ ʩʚʘʶ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ (ʢʥʦʧʢʘ çɹʘʟʘ ʜʘʥʥʳʭè). ʇʨʠ ʵʪʦʤ 

ʩʝʯʝʥʠʝ ʠ ʧʦʣʷ ʨʘʟʤʝʨʦʚ ʩʚʘʠ ʟʘʧʦʣʥʷʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝ 

ʩʪʘʥʜʘʨʪʥʳʭ ʩʚʘʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʩʝʯʝʥʠʝ ʩʚʘʠ, ʟʘʜʘʪʴ ʝʝ ʨʘʟʤʝʨʳ ʠ ʚʝʩ. 

ɺʢʣʘʜʢʘ ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʚʘʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ ʠʭ ʩʧʠʩʢʘ ʪʠʧʘ ʩʚʘʠ ʠ 

ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 9.1. 

ʊʘʙʣʠʮʘ 9.1 ï ʇʘʨʘʤʝʪʨʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʚʘʠ 

ʊʠʧ ʩʚʘʠ ɼʦʩʪʫʧʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʚʘʠ 

ʉʪʦʡʢʘ ʟʘʙʠʚʥʘʷ ï 
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ʊʠʧ ʩʚʘʠ ɼʦʩʪʫʧʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʚʘʠ 

ʉʪʦʡʢʘ ʦʙʦʣʦʯʢʘ 

ʊʠʧ ʦʧʠʨʘʥʠʷ 

ʅʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʩʢʘʣʴʥʦʛʦ ʛʨʫʥʪʘ, ʢʇʘ 

ʅʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʟʘʜʝʣʘʥʥʦʡ ʚ ʩʢʘʣʴʥʳʡ ʛʨʫʥʪ ʯʘʩʪʠ, ʤ 

ʉʪʦʡʢʘ ʥʘʙʠʚʥʘʷ ʠ 

ʙʫʨʦʚʘʷ 

ʅʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʩʢʘʣʴʥʦʛʦ ʛʨʫʥʪʘ, ʢʇʘ 

ʈʘʩʯʝʪʥʘʷ ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʚ ʩʢʘʣʴʥʳʡ ʛʨʫʥʪ, ʤ 

ʅʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʟʘʜʝʣʘʥʥʦʡ ʚ ʩʢʘʣʴʥʳʡ ʛʨʫʥʪ ʯʘʩʪʠ, ʤ 

ɺʠʩʷʯʘʷ ʟʘʙʠʚʥʘʷ 
ʉʧʦʩʦʙ ʧʦʛʨʫʞʝʥʠʷ (ʪʘʙʣʠʮʘ 7.3 ʉʇ 50-102-2003 / ʪʘʙʣʠʮʘ 7.4 ʉʇ 

24.13330.2011). 
ɺʠʩʷʯʘʷ ʦʙʦʣʦʯʢʘ 

ɺʠʩʷʯʘʷ ʦʙʦʣʦʯʢʘ, 

ʟʘʧʦʣʥʷʝʤʘʷ ʙʝʪʦʥʦʤ 
ʆʧʠʨʘʥʠʝ ʥʘ ʣʝʩʩʦʚʳʡ/ʛʣʠʥʠʩʪʳʡ ʛʨʫʥʪ ʩʦ ʩʪʝʧʝʥʴʶ ʚʣʘʞʥʦʩʪʠ >0.9 

C ʫʰʠʨʝʥʠʝʤ 

ʉʧʦʩʦʙ ʧʦʛʨʫʞʝʥʠʷ (ʪʘʙʣʠʮʘ 7.5 ʉʇ 50-102-2003 / ʪʘʙʣʠʮʘ 7.6 ʉʇ 

24.13330.2011) 
ɺʠʩʷʯʘʷ ʥʘʙʠʚʥʘʷ ʠ 

ʙʫʨʦʚʘʷ 

ɺʠʩʷʯʘʷ ʚʠʥʪʦʚʘʷ 

ʇʘʨʘʤʝʪʨʳ ʛʨʫʥʪʘ (ʪʘʙʣʠʮʘ 7.8 ʉʇ 50-102-2003 / ʪʘʙʣʠʮʘ 7.9 ʉʇ 

24.13330.2011) 

ɼʠʘʤʝʪʨ ʣʦʧʘʩʪʠ 

ɺʠʩʷʯʘʷ 

ʙʫʨʦʟʘʚʠʥʯʠʚʘʝʤʘʷ 
ʉʧʦʩʦʙ ʧʦʛʨʫʞʝʥʠʷ (ʪʘʙʣʠʮʘ 7.4 ʉʇ 24.13330.2011). 

ɺʠʩʷʯʘʷ 

ʚʜʘʚʣʠʚʘʝʤʘʷ 
ʉʧʦʩʦʙ ʧʦʛʨʫʞʝʥʠʷ (ʪʘʙʣʠʮʘ 7.4 ʉʇ 24.13330.2011). 

 

ʉʧʦʩʦʙ ʧʦʛʨʫʞʝʥʠʷ ʩʚʘʠ ï ʢʥʦʧʢʘ ʚʳʟʦʚʘ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ 

ʧʦʛʨʫʞʝʥʠʷ ʩʚʘʠ ʠʣʠ ʪʠʧʘ ʛʨʫʥʪʘ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.3, 7.5 ʠʣʠ 7.8 ʉʇ 50-101-2004 / ʉʇ 

24.13330.2011). 

ɺʢʣʘʜʢʘ ʈʦʩʪʚʝʨʢ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʦʩʪʚʝʨʢʘ ʠ ʫʯʝʪʘ 

ʥʘʣʠʯʠʷ ʧʦʜʚʘʣʘ. 

ʅʘʣʠʯʠʝ ʧʦʜʚʘʣʘ ï ʟʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʚʘʣʘ: ʛʣʫʙʠʥʳ ʠ ʪʦʣʱʠʥʳ ʧʦʣʘ [ʤ], 

ʨʘʩʯʝʪʥʦʛʦ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʧʦʣʘ [ʢʅ/ʤ3]. ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ (ʧ. 5.5.8 ʉʇ 50-101-2004 / ʧ. 

5.6.7 ʉʇ 22.13330.2011). 

ɺʢʣʘʜʢʘ ʛʨʫʥʪ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʜʣʷ ʚʠʩʷʯʠʭ ʩʚʘʡ. ɼʣʷ ʟʘʜʘʥʠʷ ʛʨʫʥʪʘ 

ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʙʨʘʪʴ ʪʠʧ (ʛʣʠʥʘ ʠʣʠ ʧʝʩʦʢ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ 

ʪʠʧʘ ʙʫʜʝʪ ʪʦ ʠʣʠ ʠʥʦʝ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ ʧʦʜʪʠʧʘ: ʜʣʷ ʧʝʩʢʘ ï ʛʨʘʚʝʣʠʩʪʳʡ, ʢʨʫʧʥʳʡ, 

ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ, ʤʝʣʢʠʡ, ʧʳʣʝʚʘʪʳʡ; ʜʣʷ ʛʣʠʥʳ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʢʘʟʘʪʝʣʷ 

ʪʝʢʫʯʝʩʪʠ IL = 0é1. ɼʘʣʝʝ ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ ʟʘʜʘʥʠʷ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ: 
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ʪʦʣʱʠʥʘ (ʤ), ʧʣʦʪʥʦʩʪʴ (ʢʛ/ʤ3), ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ (ʛʨʘʜ), ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ 

(ʢʇʘ), ʢʦʵʬ. ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ (ʄʇʘ). 

ɺʦ ʚʢʣʘʜʢʝ ʅʘʛʨʫʟʢʘ ʚʳʙʝʨʝʪʝ ʟʘʛʨʫʞʝʥʠʝ ʠʣʠ ʚʚʝʜʠʪʝ ʥʘʛʨʫʟʢʠ ʚʨʫʯʥʫʶ. ɼʣʷ 

ʟʘʜʘʥʠʷ ʥʘʛʨʫʟʦʢ ʠʟ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʧʦʣʥʠʪʴ 

ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʞʝʩʪʢʠʭ ʦʧʦʨʘʭ. ɺ ʨʘʩʯʝʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʩʝʚʘʷ 

(ʚʝʨʪʠʢʘʣʴʥʘʷ) ʩʠʣʘ ʠ ʤʦʤʝʥʪʳ ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ. 

ɺʦ ʚʢʣʘʜʢʝ ʈʘʩʯʝʪ ʚʳʙʝʨʝʪʝ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʛʨʫʥʪʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴ ʥʝʩʫʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠè ʚ ʜʠʘʣʦʛʝ ʚʳʚʦʜʠʪʩʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ ʧʦ ʛʨʫʥʪʫ ʥʘ 

ʧʨʦʜʘʚʣʠʚʘʥʠʝ ʠ ʥʘ ʚʳʜʝʨʛʠʚʘʥʠʝ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʠ ʚʨʫʯʥʫʶ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʦʯʥʦʩʪʴ ʩʚʘʠ ʧʦ ʤʘʪʝʨʠʘʣʫ ʦʢʘʞʝʪʩʷ 

ʤʝʥʴʰʝ ʧʨʦʯʥʦʩʪʠ ʩʚʘʠ ʧʦ ʛʨʫʥʪʫ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ï ʢʥʦʧʢʘ ʚʳʟʦʚʘ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʚʳʙʦʨʘ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʧʦ ʪʠʧʫ ʛʨʫʥʪʘ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 5.2 ʉʇ 50-101-2004 / 

ʉʇ 22.13330.2011. 

ʂʥʦʧʢʘ çʈʘʩʯʝʪ ʬʫʥʜʘʤʝʥʪʘè ʠʥʠʮʠʠʨʫʝʪ ʨʘʩʯʝʪ ʪʦʣʱʠʥʳ ʧʨʦʜʘʚʣʠʚʘʥʠʷ ʛʨʫʥʪʘ 

ʩ ʫʯʝʪʦʤ ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʥʦʚʘʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʩʪʝʣʠ, ʦʩʘʜʢʫ, ʢʨʝʥ, , ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʠ ʧʦ ʛʨʫʥʪʫ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʘʡ (ʰʪ.), ʘ ʪʘʢʞʝ ʜʣʷ 

ʚʠʩʷʯʠʭ ʩʚʘʡ: ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʧʣʠʪʳ ʨʦʩʪʚʝʨʢʘ, ʨʘʟʤʝʨʳ ʫʩʣʦʚʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ, ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ ʧʦʜ ʫʩʣʦʚʥʳʤ ʬʫʥʜʘʤʝʥʪʦʤ (ʢʇʘ). ɽʩʣʠ 

ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʘʡ ʙʦʣʴʰʝ 20 ï ʚʳʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʧʦʷʚʣʷʝʪʩʷ ʚʢʣʘʜʢʘ ʉʭʝʤʘ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʦ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʚʘʡ ʚ ʛʨʫʥʪʝ ʜʣʷ ʜʘʥʥʦʛʦ ʩʚʘʡʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʢʦʣʦʥʥʫ. ʇʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʩʚʘʡ ʢʨʦʤʝ ʩʚʘʡ-ʩʪʦʝʢ ʦʧʦʨʘ çʟʘʧʨʝʪ ʧʝʨʝʤʝʱʝʥʠʷ 

ʧʦ ʦʩʠ Zè ʙʫʜʝʪ ʟʘʤʝʥʝʥʘ ʥʘ ʫʧʨʫʛʫʶ ʦʧʦʨʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʞʝʩʪʢʦʩʪʠ. ɾʝʩʪʢʦʩʪʴ 

ʦʧʦʨʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʩʪʝʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 

ʛʨʫʥʪʘ, ʛʣʫʙʠʥʳ ʧʨʦʜʘʚʣʠʚʘʥʠʷ ʠ ʧʣʦʱʘʜʠ ʦʧʠʨʘʥʠʷ ʦʩʥʦʚʘʥʠʷ ʩʚʘʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʩʯʝʪʘ ʩ ʫʯʝʪʦʤ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʟʘʜʘʥʠʷ ʠ ʦʩʥʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʧʦʚʪʦʨʥʳʡ ʨʘʩʯʝʪ ʩ ʫʯʝʪʦʤ ʫʧʨʫʛʠʭ ʟʘʢʨʝʧʣʝʥʠʡ ʩʚʘʡʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ APM Structure3D ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʛʨʫʥʪʦʚ 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ (ʀɻʕ) ï ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʪʝʣʦ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʦʜʥʦʡ ʛʦʨʥʦʡ ʧʦʨʦʜʦʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʦʝ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ: 

ʧʣʦʪʥʦʩʪʴ (̋Ⱦ̄̍ ), ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ (ʛʨʘʜ), ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ (ʢʇʘ), 
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ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ (ʄʇʘ). ʂʘʞʜʦʤʫ ʀɻʕ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡ ʮʚʝʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʨʪʝ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʠ ʚ ɻʨʫʥʪʝ. 

ʉʢʚʘʞʠʥʘ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʠ ʩʣʦʷʤʠ ʀɻʕ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʣʦʷ 

ʟʘʜʘʝʪʩʷ ʝʛʦ ʪʦʣʱʠʥʘ (ʤ). ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥʳ ʚ ʧʣʦʩʢʦʩʪʠ (ʢʦʦʨʜʠʥʘʪʳ X, Y) 

ʤʦʞʥʦ ʟʘʜʘʪʴ ʩ ʧʦʤʦʱʴʶ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ ʠʣʠ ʚʚʝʩʪʠ ʢʦʦʨʜʠʥʘʪʳ ʩ ʢʣʘʚʠʘʪʫʨʳ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥʳ ʧʦ ʚʳʩʦʪʝ (ʢʦʦʨʜʠʥʘʪʘ Z) ʟʘʜʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʦʡ ʫʩʪʴʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʜʘʝʪʩʷ ʥʫʣʝʚʦʡ ʫʨʦʚʝʥʴ ʟʜʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ 

ʤʦʨʷ (ʤ). ʇʦ ʟʘʜʘʥʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʩʢʚʘʞʠʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʢʘʨʪʳ 

ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʛʨʫʥʪʦʚ. 

ɻʨʫʥʪ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʷʤʠ ʩ ʟʘʜʘʥʥʳʤʠ ʪʦʣʱʠʥʘʤʠ (ʤ). ʉʚʦʡʩʪʚʘ ʢʘʞʜʦʛʦ 

ʩʣʦʷ: ʧʣʦʪʥʦʩʪʴ (̋Ⱦ̄̍ ), ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ (ʛʨʘʜ), ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ (ʢʇʘ), 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ (ʄʇʘ). ʂʘʞʜʦʤʫ ʩʣʦʶ 

ʛʨʫʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡ ʮʚʝʪ. 

ɼʣʷ ʦʜʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʤʦʞʥʦ ʟʘʜʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʛʨʫʥʪ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʘ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʠʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʠʟ ʢʘʨʪʳ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʛʨʫʥʪʦʚ. 

ɿʘʜʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʡ 

ɺ APM Structure3D ʧʨʝʜʫʩʤʦʪʨʝʥʦ 2 ʩʧʦʩʦʙʘ ʟʘʜʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ: 

1. ɿʘʜʘʥʠʝ ʩʧʠʩʢʘ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʥʪʦʚ, ʘ ʟʘʪʝʤ ʧʦʩʣʝʜʫʶʱʠʡ ʚʳʙʦʨ 

ʦʜʥʦʛʦ ʠʟ ʥʠʟ ʜʣʷ ʢʘʞʜʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ ʝʩʣʠ ʧʣʦʱʘʜʢʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʜʥʦʨʦʜʥʘ (ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳ) ʠʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʥʦʚʘʥʠʡ ʥʝʚʝʣʠʢʦ. 

2. ɿʘʜʘʥʠʝ ʀɻʕ ʩʦ ʩʚʦʡʩʪʚʘʤʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ, ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʛʨʫʥʪʦʚ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʫʯʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʘ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʜʣʷ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʥʦʚʘʥʠʡ ʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʠʟ ʩʧʦʩʦʙʦʚ ʟʘʜʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ ʧʦʜʨʦʙʥʝʝ. 

ʈʘʙʦʪʘ ʩʦ ʩʧʠʩʢʦʤ ʛʨʫʥʪʦʚ 

ʂʥʦʧʢʘ ʀʥʬʦʨʤʘʮʠʷ ʦ ʛʨʫʥʪʘʭ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ, 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʛʨʫʥʪʦʚ. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʛʨʫʥʪʦʚ ʜʘʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ (ʩʣʝʚʘ), ʩʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʛʨʫʥʪʘ (ʩʧʨʘʚʘ) ʠ ʢʥʦʧʢʠ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʚʳʙʨʘʥʥʳʤ ʛʨʫʥʪʦʤ ʠ ʜʠʘʣʦʛʦʚʳʤ ʦʢʥʦʤ (ʧʦ ʮʝʥʪʨʫ). 

ʂʥʦʧʢʘ çʈʝʜʘʢʪʠʨʦʚʘʪʴéè ʚʳʟʳʚʘʝʪ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʣʦʠ 

ʛʨʫʥʪʘ, ʚ ʢʦʪʦʨʦʤ ʚʳ ʤʦʞʝʪʝ ʠʟʤʝʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʛʨʫʥʪʘ. 
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ʂʥʦʧʢʘ çʅʦʚʳʡéè ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʚʚʦʜʘ ʥʘʟʚʘʥʠʷ ʩʦʟʜʘʚʘʝʤʦʛʦ ʛʨʫʥʪʘ. ɼʘʣʝʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʣʦʠ ʛʨʫʥʪʘ ʜʣʷ ʟʘʜʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʥʦʚʦʛʦ 

ʛʨʫʥʪʘ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʥʦʚʳʡ ʛʨʫʥʪ ʙʫʜʝʪ ʜʦʩʪʫʧʝʥ ʜʣʷ ʚʳʙʦʨʘ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʬʫʥʜʘʤʝʥʪ. 

ʂʥʦʧʢʘ çʋʜʘʣʠʪʴè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʛʨʫʥʪʘ. ɻʨʫʥʪ ʥʝʣʴʟʷ 

ʫʜʘʣʠʪʴ ʜʦ ʪʝʭ ʧʦʢʘ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʩʯʝʪʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʩʥʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ. 

ʉʦʟʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʛʨʫʥʪʳ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʙʦʨʘ ʚʦ ʚʢʣʘʜʢʝ ʉʣʦʠ ʛʨʫʥʪʘ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʌʫʥʜʘʤʝʥʪʳ. 

ʂʘʨʪʘ ʥʘʧʣʘʩʪʦʚʘʥʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ ʜʣʷ ʥʝʦʜʥʦʨʦʜʥʦʡ ʧʣʦʱʘʜʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

1. ɿʘʜʘʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʀɻʕ) ʠ ʠʭ ʩʚʦʡʩʪʚ. 

2. ɿʘʜʘʥʠʝ ʢʦʦʨʜʠʥʘʪ ʩʢʚʘʞʠʥ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʥʠʭ ʩʣʦʝʚ ʛʨʫʥʪʘ ʠʟ ʀɻʕ. 

3. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʧʦ ʠʤʝʶʱʠʤʩʷ ʩʢʚʘʞʠʥʘʤ ʠ ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ 

ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʩʣʦʝʚ ʛʨʫʥʪʦʚ. 

4. ʉʦʟʜʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ɻʨʫʥʪʦʚ ʧʦʜ ʢʘʞʜʦʝ ʦʩʥʦʚʘʥʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʘʧʳ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʧʦʜʨʦʙʥʝʝ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʢʚʘʞʠʥ ʚʳʙʝʨʝʪʝ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʋʧʨʫʛʠʝ ʦʩʥʦʚʘʥʠʷ 

ʢʦʤʘʥʜʫ ɿʘʜʘʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʷʚʠʚʰʝʝʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʩʦʜʝʨʞʠʪ ʚʩʝ ʟʘʜʘʥʥʳʝ ʀɻʕ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ɼʣʷ ʟʘʜʘʥʠʷ ʥʦʚʦʛʦ ʀɻʕ ʥʝʦʙʭʦʜʠʤʦ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʙʨʘʪʴ ʪʠʧ (ʛʣʠʥʘ ʠʣʠ ʧʝʩʦʢ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʙʫʜʝʪ 

ʪʦ ʠʣʠ ʠʥʦʝ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ ʧʦʜʪʠʧʘ: ʜʣʷ ʧʝʩʢʘ ï ʛʨʘʚʝʣʠʩʪʳʡ, ʢʨʫʧʥʳʡ, ʩʨʝʜʥʝʡ 

ʢʨʫʧʥʦʩʪʠ, ʤʝʣʢʠʡ, ʧʳʣʝʚʘʪʳʡ; ʜʣʷ ʛʣʠʥʳ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʢʘʟʘʪʝʣʷ ʪʝʢʫʯʝʩʪʠ 

IL = 0é1. ɼʘʣʝʝ ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ ʟʘʜʘʥʠʷ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ: ʧʣʦʪʥʦʩʪʴ 

(̋Ⱦ̄̍ ), ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ (ʛʨʘʜ), ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ (ʢʇʘ), ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ (ʄʇʘ). ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʛʨʫʥʪʘ, ʥʘʧʨʠʤʝʨ ɻʣʠʥʘ IL = 0 ʠʣʠ ʇʝʩʦʢ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ. 

ɼʣʷ ʟʘʜʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥ ʩ ʧʦʤʦʱʴʶ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ ʩʣʫʞʠʪ ʢʦʤʘʥʜʘ 

ʉʦʟʜʘʥʠʝ ʩʢʚʘʞʠʥ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʟʘʜʘʥʠʷ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ 

ʤʝʩʪʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥ ʩʦʟʜʘʥʳ ʫʟʣʳ, ʪʦʛʜʘ ʦʙʝʩʧʝʯʠʪʩʷ ʪʦʯʥʘʷ ʧʨʠʚʷʟʢʘ 

ʢʫʨʩʦʨʘ. ʇʦʩʣʝ ʫʢʘʟʘʥʠʷ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥʳ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 
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ɺʳʟʚʘʪʴ ʜʘʥʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʤʦʞʥʦ ʧʦʩʣʝ ʟʘʜʘʥʠʷ ʀɻʕ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ   

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

ʆʙʣʘʩʪʴ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʪʠʥʳ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʛʨʫʥʪʦʚ ʚ ɻʉʂ ï ʜʘʥʥʘʷ 

ʥʘʩʪʨʦʡʢʘ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʩʢʚʘʞʠʥ ʟʘʜʘʪʴ ʦʙʣʘʩʪʴ ʢʘʨʪʳ 

ʥʘʧʣʘʩʪʦʚʘʥʠʷ. ʇʨʝʜʫʩʤʦʪʨʝʥ ʪʘʢʞʝ ʚʚʦʜ ʛʨʘʥʠʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ʦʙʣʘʩʪʠ ʝʩʣʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʥʝ ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʢʦʥʪʫʨ ʬʫʥʜʘʤʝʥʪʘ 

ʟʜʘʥʠʷ. ʇʦʩʣʝʜʥʠʡ ʚʘʨʠʘʥʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʪʷʥʫʪʦʛʦ ʚ ʧʣʘʥʝ 

ʟʜʘʥʠʷ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʩʢʚʘʞʠʥ ʧʦ ʣʠʥʠʠ. 

ʉʧʠʩʦʢ ʩʢʚʘʞʠʥ ʚʢʣʶʯʘʝʪ ʥʦʤʝʨ, ʥʘʟʚʘʥʠʝ ʠ ʢʦʦʨʜʠʥʘʪʳ ʩʢʚʘʞʠʥʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʚʚʝʜʝʥʳ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥʳ ʚ ʧʣʦʩʢʦʩʪʠ ï ʢʦʦʨʜʠʥʘʪʳ 

X, Y ʤʦʜʝʣʠ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥʳ ʧʦ ʚʳʩʦʪʝ ï ʢʦʦʨʜʠʥʘʪʘ Z ʟʘʜʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦʡ 

ʦʪʤʝʪʢʦʡ ʫʩʪʴʷ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʜʘʝʪʩʷ ʥʫʣʝʚʦʡ ʫʨʦʚʝʥʴ ʟʜʘʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ ʤʦʨʷ (ʤ). ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ/ʫʜʘʣʝʥʠʷ ʩʢʚʘʞʠʥ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʥʦʧʢʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʠʞʝ ʩʧʠʩʢʘ ʩʢʚʘʞʠʥ. 

ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʜʣʷ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʙʦʨ 

ʩʣʦʝʚ ʠʟ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʭ ʀɻʕ ʠ ʠʭ ʪʦʣʱʠʥ. ʇʨʠ ʵʪʦʤ ʟʘʜʘʚʘʪʴ ʤʦʞʥʦ ʦʜʠʥ ʠʟ ʜʚʫʭ 

ʧʘʨʘʤʝʪʨʦʚ ï ʪʦʣʱʠʥʫ ʠʣʠ ʤʦʱʥʦʩʪʴ ʩʣʦʷ. ʎʚʝʪ ʩʣʦʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʚʝʪʫ ʀɻʕ. 

ʆʪʦʙʨʘʞʝʥʠʝ ʩʘʤʠʭ ʩʢʚʘʞʠʥ ʠ ʠʭ ʥʘʟʚʘʥʠʡ ʥʘ ʤʦʜʝʣʠ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʨʠ 

ʥʘʞʘʪʳ ʢʥʦʧʢʘʭ: ʇʦʢʘʟʘʪʴ/ʉʢʨʳʪʴ ʩʢʚʘʞʠʥʳ ʠ ʇʦʢʘʟʘʪʴ/ʉʢʨʳʪʴ ʥʘʟʚʘʥʠʷ ʩʢʚʘʞʠʥ. 

ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʨʘʩʯʝʪʥʦʡ 

ʤʦʜʝʣʠ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʇʨʠʤʝʥʠʪʴè. 

ʂʥʦʧʢʠ ʛʨʫʧʧʳ ɿʘʜʘʪʴ ʛʨʫʥʪ ʧʦʟʚʦʣʷʶʪ ʟʘʜʘʪʴ ʛʨʫʥʪ çɼʣʷ ʚʩʝʭ ʬʫʥʜʘʤʝʥʪʦʚè ʠʣʠ 

ʪʦʣʴʢʦ çɼʣʷ ʬʫʥʜʘʤʝʥʪʦʚ ʩ ʥʝʟʘʜʘʥʥʳʤʠ ʩʣʦʷʤʠ ʛʨʫʥʪʘè. ʇʦʩʣʝʜʥʷʷ ʥʘʩʪʨʦʡʢʘ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʦʙʘ ʩʧʦʩʦʙʘ ʟʘʜʘʥʠʷ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʯʘʩʪʴ 

ʟʜʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʦʜʥʦʨʦʜʥʦʡ ʧʣʦʱʘʜʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʧʦʜ ʜʨʫʛʦʡ ʯʘʩʪʴʶ ʟʜʘʥʠʷ 

ʛʨʫʥʪʳ ʥʝʦʜʥʦʨʦʜʥʳ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʦʜʥʦʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʢʥʦʧʦʢ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. ʆʪʦʙʨʘʞʝʥʠʝ ʢʘʨʪʳ ʥʘ 

ʤʦʜʝʣʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʞʘʪʦʡ ʢʥʦʧʢʠ ʇʦʢʘʟʘʪʴ/ʉʢʨʳʪʴ ʢʘʨʪʠʥʫ ʥʘʧʣʘʩʪʦʚʘʥʠʷ. 

ʀʥʪʝʨʧʦʣʷʮʠʷ ʩʚʦʡʩʪʚ ʛʨʫʥʪʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʛʨʫʥʪʦʚ 

ʧʦʜ ʢʘʞʜʳʤ ʦʩʥʦʚʘʥʠʝʤ. 

ʅʘʩʪʨʦʡʢʘ çʂʘʨʪʠʥʘ ʥʘʧʣʘʩʪʦʚʘʥʠʷè ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʚʤʝʩʪʝ ʩ ʤʦʜʝʣʴʶ APM 

Structure3D, ʦʜʥʘʢʦ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʀɻʕ ʠ ʩʢʚʘʞʠʥ ʚ 
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ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ ʬʦʨʤʘʪʘ (*.soildata). ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʥʦʧʢʠ çʉʦʭʨʘʥʠʪʴéè 

ʠ çɿʘʛʨʫʟʠʪʴéè ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʣʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʥʦʧʢʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʋʧʨʫʛʠʝ ʦʩʥʦʚʘʥʠʷ. 

ɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʣʫʞʘʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʦʚ 

ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʚʥʝʰʥʠʝ 

ʠ ʚʥʫʪʨʝʥʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʥʘ ʩʪʘʜʠʠ ʚʦʟʚʝʜʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʨʘʩʯʸʪ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʢʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʶʪʩʷ ʩʪʝʨʞʥʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʣʦʥʥʘʤʠ, 

ʨʠʛʝʣʷʤʠ, ʬʝʨʤʘʤʠ ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʜʨʫʛʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ.  

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʥʦʨʤʘʪʠʚʥʳʝ ʠ 

ʨʘʩʯʸʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʦʪ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʚʥʝʰʥʠʭ 

ʥʘʛʨʫʟʦʢ.  

ʅʘʟʥʘʯʝʥʠʝ ʘʣʶʤʠʥʠʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ 

ʅʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʟʘʜʘʥʠʷ ʘʣʶʤʠʥʠʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʥʘʟʥʘʯʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘ, ʢ ʢʦʪʦʨʳʤ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʦʪʥʦʩʷʪʩʷ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʨʘʩʯʸʪ.  

ʇʘʥʝʣʴ çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʚʦʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʘʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʚʦʡʩʪʚʘ 

ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ɿʘʜʘʥʠʝ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʘʥʝʣʠ 

çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè, ʢʦʪʦʨʘʷ ʦʪʢʨʳʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ 

ʣʶʙʦʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʠ ʘʢʪʠʚʘʮʠʝʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʥʝʣʠ.  

ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʧʘʥʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʠʧ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ çɸʣʶʤʠʥʠʝʚʳʝ ʵʣʝʤʝʥʪʳè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʨʘʩʩʯʠʪʘʪʴ ʘʣʶʤʠʥʠʝʚʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ.  
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ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʘ ʩʧʦʩʦʙʘ ʧʨʠʩʚʦʝʥʠʷ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ: 

ʘ) ʚʥʝʩʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʥʦʚʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ; 

ʙ) ʚʥʝʩʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ.  

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʳʜʝʣʝʥʥʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʨʘʟʫʶʪ ʝʜʠʥʳʡ ʥʝʧʨʝʨʳʚʥʳʡ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʦʙʣʘʜʘʶʱʠʡ ʝʜʠʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʦʚʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ 

ʵʣʝʤʝʥʪ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʟ ʟʥʘʯʝʥʠʡ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʦ ʚʭʦʜʷʱʠʭ ʚ 

ʥʝʛʦ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʘʭ. ʈʘʩʯʸʪ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʪʘʢʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʪʦ ʝʩʪʴ ʧʨʠʥʠʤʘʝʪʩʷ ʪʘʢʠʤ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʫʝʤʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʝʜʠʥʳʡ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ.  

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʥʦʩʠʪʩʷ ʚ 

ʦʪʜʝʣʴʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʦʙʣʘʜʘʶʱʠʡ ʫʥʠʢʘʣʴʥʳʤʠ (ʥʘʟʥʘʯʝʥʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ) ʩʚʦʡʩʪʚʘʤʠ. ʆʪʜʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʚʥʫʪʨʝʥʥʠʤ ʩʠʣʦʚʳʤ ʬʘʢʪʦʨʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʩʝʯʝʥʠʠ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʈʘʩʯʸʪ ʧʦ 

ʧʦʜʙʦʨʫ (ʧʨʦʚʝʨʢʝ) ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʜʣʷ 

ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʢʦʥʝʯʥʦʤ 

ʵʣʝʤʝʥʪʝ, ʚʭʦʜʷʱʝʤ ʚ ʦʪʜʝʣʴʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ, ʫʩʠʣʠʡ.  

ʇʨʠʩʚʦʝʥʠʝ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1. ʚʳʜʝʣʝʥʠʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʥʘʟʥʘʯʠʪʴ ʩʚʦʡʩʪʚʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ; 

2. ʧʨʠʩʚʦʝʥʠʝ ʚʳʜʝʣʝʥʥʳʤ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚ ʥʦʚʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʞʘʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ 

ʥʘ ʧʘʥʝʣʠ çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. 

ɺ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʘʣʶʤʠʥʠʝʚʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʝʚʳʧʦʣʥʠʤʦ. 

ʋʜʘʣʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ 

ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè.  
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ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ ʘʣʶʤʠʥʠʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʆʩʥʦʚʥʳʝ ʨʘʩʯʸʪʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʇʦʩʣʝ ʧʨʠʩʚʦʝʥʠʷ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʳʧʦʣʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʦʚ.  

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʘ ʘʣʶʤʠʥʠʝʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʟʘʜʘʥʥʳʝ ʫʩʠʣʠʷ, ʠʟʣʦʞʝʥʳ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʜʠʘʣʦʛʝ çɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè.  

ʈʘʩʯʸʪʥʘʷ ʜʣʠʥʘ ʵʣʝʤʝʥʪʦʚ 

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʫʯʸʪʘ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʩʪʨʦʡʢʠ ʚ ʜʠʘʣʦʛʝ çɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. 

ʅʘʟʥʘʯʝʥʠʝ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ ʚʳʧʦʣʥʷʝʪʩʷ ʫʢʘʟʘʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ 

ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʥʘʯʝʥʠʝʤ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳ.  

ʇʨʠ ʚʳʙʦʨʝ ʧʘʨʘʤʝʪʨʘ çʂʦʵʬʬʠʮʠʝʥʪ ʨʘʩʯʸʪʥʦʡ ʜʣʠʥʳè, ʫʢʘʟʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʟʥʘʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʥʦʞʠʪʝʣʝʡ 

ʢ ʬʘʢʪʠʯʝʩʢʦʡ ʜʣʠʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ.  

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʘ çʈʘʩʯʸʪʥʘʷ ʜʣʠʥʘè, ʫʢʘʟʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʟʥʘʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ, ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʨʘʩʯʸʪʥʳʭ ʜʣʠʥ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʦʚ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʫʯʠʪʳʚʘʝʪʩʷ 

ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʥʦʞʠʪʝʣʷ ʢ ʨʘʩʯʸʪʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʤʘʪʝʨʠʘʣʘ. 

ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ ʜʠʘʣʦʛʘ 

çɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪ ʧʦ ʪʘʙʣʠʮʘʤ [3] ʧʨʠ 

ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʧʨʘʚʘ ʦʪ ʧʦʣʷ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʣʦʚʠʡ 

ʨʘʙʦʪʳ. ʇʨʠ ʥʘʞʘʪʠʠ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʢʥʦʧʢʠ, ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛ çʂʦʵʬʬʠʮʠʝʥʪ 

ʫʩʣʦʚʠʡ ʨʘʙʦʪʳè, ʚ ʢʦʪʦʨʳʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʳʝ ʟʥʘʯʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ [3].  

ʇʨʝʜʝʣʴʥʘʷ ʛʠʙʢʦʩʪʴ 

ɺ ʧʦʣʝ çʇʨʝʜʝʣʴʥʘʷ ʛʠʙʢʦʩʪʴè ʟʘʜʘʶʪʩʷ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʛʠʙʢʦʩʪʠ 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʩʞʘʪʳʭ ʠ ʨʘʩʪʷʥʫʪʳʭ ʵʣʝʤʝʥʪʦʚ. ʋʢʘʟʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʟʥʘʯʝʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ ʚʚʦʜʘ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʥʳ ʧʦ ʪʘʙʣʠʮʘʤ 

[3] ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʧʨʘʚʘ ʦʪ ʧʦʣʷ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʦʡ 
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ʛʠʙʢʦʩʪʠ. ʇʨʠ ʥʘʞʘʪʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʥʦʧʦʢ, ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛ çʇʨʝʜʝʣʴʥʳʝ 

ʛʠʙʢʦʩʪʠè, ʚ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʳʝ ʟʥʘʯʝʥʠʷ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [3], ʜʣʷ ʩʞʘʪʳʭ ʠ ʨʘʩʪʷʥʫʪʳʭ ʘʣʶʤʠʥʠʝʚʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʇʨʠ ʘʢʪʠʚʘʮʠʠ ʬʣʘʞʢʘ çʋʯʠʪʳʚʘʪʴ ʛʠʙʢʦʩʪʴ ʧʨʠ ʧʦʜʙʦʨʝ ʩʝʯʝʥʠʷè, ʫʢʘʟʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʛʠʙʢʦʩʪʝʡ ʧʨʠ ʩʞʘʪʠʠ ʠ ʨʘʩʪʷʞʝʥʠʠ ʫʯʠʪʳʚʘʶʪʩʷ 

ʧʨʠ ʧʦʜʙʦʨʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʢʨʠʪʝʨʠʷʤ [3].  

ʂʣʘʩʩʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ 

ɸʢʪʠʚʘʮʠʷ ʬʣʘʞʢʘ çʇʨʦʚʝʨʢʘ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠè ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʸʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʦʚʝʨʢʘ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʠ ʘʢʪʠʚʥʦʤ ʬʣʘʞʢʝ çʇʨʦʚʝʨʢʘ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠè ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [3] ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

ʈʘʩʯʸʪ ʧʦ ʧʦʜʙʦʨʫ ʩʝʯʝʥʠʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʘ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʠ 

ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʬʣʘʞʢʘ çʇʦʜʙʠʨʘʪʴ ʩʝʯʝʥʠʝè, ʧʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʝʪ 

ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʸʪ ʥʘʟʥʘʯʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ.  

ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʧʨʦʚʝʨʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʢʨʠʪʝʨʠʷʤ 

[3], ʧʨʠ ʨʘʩʯʸʪʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʪʠʧ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʝʯʝʥʠʝ ʥʘʟʥʘʯʝʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʩʝʯʝʥʠʡ (ʙʘʟʳ 

ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʳ), ʪʦ ʪʠʧ ʩʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ 

çɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʥʘʟʥʘʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ.  

ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʸʪʘ ï ʧʦʜʙʦʨ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʪʨʝʙʫʝʪ ʘʢʪʠʚʘʮʠʠ ʬʣʘʞʢʘ çʇʦʜʙʠʨʘʪʴ 

ʩʝʯʝʥʠʝè. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʙʠʙʣʠʦʪʝʢʝ, ʠʟ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʙʦʨ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʵʣʝʤʝʥʪʘ.  

ʅʘʛʨʫʟʢʠ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʣʝ 

çʅʘʛʨʫʟʢʠè ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʥʘʛʨʫʟʢʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʪʨʝʙʫʝʪʩʷ 

ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʸʪ. ʋʩʪʘʥʦʚʢʦʡ ʬʣʘʞʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʈʉʋ 

(ʨʘʩʯʸʪʥʳʝ ʩʦʯʝʪʘʥʠʷ ʫʩʠʣʠʡ) ʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʙʨʘʥʥʦʛʦ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ 

ʟʘʛʨʫʞʝʥʠʷ.  
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ʇʘʨʘʤʝʪʨʳ ʜʠʘʣʦʛʘ ʘʣʶʤʠʥʠʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʥʳʭ ʬʫʥʢʮʠʡ ʜʠʘʣʦʛʘ 

çɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʫʧʨʦʩʪʠʪʴ 

ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʦʚ ʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ.  

ʌʠʣʴʪʨʳ ʩʧʠʩʢʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʌʠʣʴʪʨʳ ʩʧʠʩʢʘ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʢʥʝ 

çɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʩʧʠʩʢʦʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʌʠʣʴʪʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʦʪʦʙʨʘʞʝʥʠʷ ʩʧʠʩʢʘ ʘʣʶʤʠʥʠʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʟʘʜʘʥʠʠ ʩʚʦʡʩʪʚ ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʬʠʣʴʪʨʳ, ʜʦʩʪʫʧʥʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʜʠʘʣʦʛʝ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ 

ʥʠʭ ʢʫʨʩʦʨʘ.  

ʆʙʱʠʝ ʧʨʠʤʝʯʘʥʠʷ 

ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʥʝʝ ʥʘʟʥʘʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʪʨʝʙʫʝʤʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ (ʥʝʩʢʦʣʴʢʦ ʵʣʝʤʝʥʪʦʚ), 

ʦʪʢʨʳʪʴ ʜʠʘʣʦʛ çɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʚ ʩʧʠʩʢʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʳʜʝʣʝʥʥʳʤʠ ʙʫʜʫʪ ʵʣʝʤʝʥʪʳ, ʚʳʙʨʘʥʥʳʝ ʚ ʤʦʜʝʣʠ ʧʝʨʝʜ 

ʦʪʢʨʳʪʠʝʤ ʜʠʘʣʦʛʘ. ɼʣʷ ʚʳʜʝʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ 

ʪʨʝʙʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

çʇʨʠʤʝʥʠʪʴè. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʥʝʩʸʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʚʩʝʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴ ʜʣʷ ʚʩʝʭè.  

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʸʪ ʦʧʨʝʜʝʣʸʥʥʳʭ ʚʳʜʝʣʝʥʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚ ʩʧʠʩʢʝ ʠ ʧʦʩʣʝ ʥʘʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʈʘʩʯʸʪè. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʚʩʝʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʈʘʩʯʸʪ ʜʣʷ ʚʩʝʭè.  

ɼʣʷ ʥʘʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʘʤ ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʦʙʨʘʥʥʳʭ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʘ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʩʣʫʞʠʪ ʢʥʦʧʢʘ çɿʘʤʝʥʠʪʴ ʩʝʯʝʥʠʝè ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ çɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè. ɺʦʟʚʨʘʪ ʢ ʠʩʭʦʜʥʳʤ 

ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɺʝʨʥʫʪʴ ʩʝʯʝʥʠʝè.  
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʘʣʶʤʠʥʠʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʚ ʛʨʘʬʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ. ɻʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚ 

ʮʝʣʦʤ ʠʣʠ ʝʸ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʦʛʜʘ ʢʘʢ ʪʘʙʣʠʯʥʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʮʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʣʫʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʧʝʨʝʯʥʳʭ 

ʩʝʯʝʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ.  

ʇʦʜ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʦʛʦ 

ʬʘʢʪʦʨʘ ʢ ʝʛʦ ʧʨʝʜʝʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʩʦʛʣʘʩʥʦ [3].  

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʩʪʫʧʥʦ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʜʠʘʣʦʛʝ çɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè.  

ʆʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʤʝʥʶ çʈʝʟʫʣʴʪʘʪʳè Ÿ çʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ 

çʊʠʧ ʨʘʩʯʸʪʘè ʫʢʘʟʳʚʘʶʪʩʷ ʪʨʝʙʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʥʦʛʦ ʨʘʩʯʸʪʘ. ɼʘʣʝʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ 

çʊʠʧ ʨʝʟʫʣʴʪʘʪʦʚè ʫʢʘʟʳʚʘʶʪʩʷ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʟʠʪʴ ʚ ʚʠʜʝ ʢʘʨʪʳ 

ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʨʘʩʯʸʪʘ.  

ʅʘ ʢʘʨʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʯʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʫʢʘʟʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʳʯʠʩʣʝʥʥʳʝ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʪʜʝʣʴʥʦ.  

ʊʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʊʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ. ʌʫʥʢʮʠʦʥʘʣ ʜʦʩʪʫʧʝʥ ʚ ʜʠʘʣʦʛʝ çɸʣʶʤʠʥʠʝʚʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʦʚ, ʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʳʰʝʥʘʟʚʘʥʥʦʛʦ ʜʠʘʣʦʛʘ ʚ ʧʦʣʝ çʈʝʟʫʣʴʪʘʪʳè.  

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ, ʚ ʪʘʙʣʠʮʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ 

çɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳè ʜʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʚ ʩʧʠʩʢʝ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ 

ʜʣʷ ʚʩʝʭ ʢʨʠʪʝʨʠʝʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [3].  
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ʈʘʩʯʸʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡ 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʂʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʵʪʘʧʝ ʚʦʟʚʝʜʝʥʠʷ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʛʫʪ ʠʩʧʳʪʳʚʘʪʴ ʤʥʦʛʦʦʙʨʘʟʥʳʡ ʩʧʝʢʪʨ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʚʢʣʶʯʘʶʱʠʭ ʧʦʩʪʦʷʥʥʳʝ, ʚʨʝʤʝʥʥʳʝ ʠ ʦʩʦʙʳʝ ʥʘʛʨʫʟʢʠ. ʂʦʨʨʝʢʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʨʘʩʯʸʪʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʨʘʩʯʸʪʦʚ ʥʘ ʧʨʦʯʥʦʩʪʴ ʫʟʣʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʧʨʦʚʝʨʷʝʤʦʛʦ ʢʨʠʪʝʨʠʷ ʟʥʘʯʝʥʠʡ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ 

ʦʪ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ.  

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ 

ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ, ʚʢʣʶʯʘʶʱʠʭ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ, 

ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʝ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʚʥʝʰʥʠʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʠʣʠ ʜʣʠʪʝʣʴʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʟʥʘʯʝʥʠʡ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʝʩʴʤʘ ʪʨʫʜʦʸʤʢʠʤ. ʇʨʠʤʝʥʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʘ çʈʘʩʯʸʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡè ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʧʨʦʱʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩʯʸʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʨʦʚʝʨʢʝ ʢʨʠʪʝʨʠʝʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ 

ʢ ʢʦʥʩʪʨʫʢʮʠʷʤ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ.  

ʅʘʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘ 

ʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ 

ʆʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʪʨʝʙʫʶʱʠʤʠ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ 

çʈʘʩʯʸʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡè ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʩʯʸʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ ʟʘʜʘʶʪʩʷ ʥʘ ʧʘʥʝʣʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘ, ʢʦʪʦʨʘʷ 

ʦʪʢʨʳʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʚʢʣʘʜʢʠ çʈʘʩʯʸʪʳè Ÿ çʇʘʥʝʣʴ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘè. ɺ 

ʧʦʷʚʠʚʰʝʡʩʷ ʧʘʥʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʈʉʋè ʠ ʥʘʩʪʨʦʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʘʨʘʤʝʪʨʳ: ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʚʳʯʠʩʣʷʶʪʩʷ ʨʘʩʯʸʪʥʳʝ 

ʩʦʯʝʪʘʥʠʷ ʫʩʠʣʠʡ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ 

ʅʘʠʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʸʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʈʉʋ (ʨʘʩʯʸʪʥʳʭ 

ʩʦʯʝʪʘʥʠʡ ʫʩʠʣʠʡ), ʛʘʨʘʥʪʠʨʫʶʱʝʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʠ 

ʥʘʧʨʷʞʝʥʠʡ, ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʟʥʘʯʝʥʳ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʤʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
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ʨʘʩʯʸʪʦʚ ʠʟʚʝʩʪʝʥ ʟʘʨʘʥʝʝ, ʧʦʵʪʦʤʫ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʘʪʴ ʢ ʥʘʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʜʠʘʣʦʛʝ çʈʘʩʯʸʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡè ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʢʦʥʝʯʥʳʤ 

ʵʣʝʤʝʥʪʘʤ ʩʚʦʡʩʪʚʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʨʘʩʯʸʪʘ ʈʉʋ ʟʥʘʯʝʥʠʷ ʫʩʠʣʠʡ ʠ ʥʘʧʨʷʞʝʥʠʡ ʛʘʨʘʥʪʠʨʫʶʪ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʢʨʠʪʝʨʠʝʚ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʢʦʥʩʪʨʫʢʮʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ.  

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʤʘʪʝʨʠʘʣ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʠʟʚʝʩʪʝʥ ʟʘʨʘʥʝʝ ʠʣʠ ʝʛʦ ʪʨʝʙʫʝʪʩʷ 

ʦʧʨʝʜʝʣʠʪʴ, ʥʘʟʥʘʯʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʩʯʸʪʘ ʈʉʋ 

ʤʦʞʥʦ ʥʝ ʚʳʧʦʣʥʷʪʴ. ʇʨʠ ʵʪʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʘ ʈʉʋ ʟʥʘʯʝʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʙʫʜʫʪ ʨʘʩʩʯʠʪʘʥʳ ʢʘʢ ʜʣʷ ʩʣʫʯʘʷ 

ʥʘʟʥʘʯʝʥʠʷ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʇʝʨʝʜ ʥʘʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʚ ʜʠʘʣʦʛʝ çʈʘʩʯʸʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡè 

ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʸʪ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʚʩʝ ʟʘʛʨʫʞʝʥʠʷ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʈʉʋ.  

ɼʠʘʣʦʛ çʈʘʩʯʸʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡè 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʧʦ ʚʳʙʨʘʥʥʳʤ ʟʘʛʨʫʞʝʥʠʷʤ, ʘ ʪʘʢʞʝ 

ʧʦʩʣʝ ʥʘʟʥʘʯʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʚ ʜʠʘʣʦʛ çʈʘʩʯʸʪʥʳʝ 

ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡè ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘ (çʈʘʩʯʸʪʳè Ÿ çʈʘʩʯʸʪʥʳʝ 

ʢʦʤʙʠʥʘʮʠʠ ʟʘʛʨʫʞʝʥʠʡè).  

ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ɺ ʧʦʣʝ çʊʠʧ ʩʦʯʝʪʘʥʠʷè ʥʘʟʥʘʯʘʝʪʩʷ ʪʠʧ ʨʘʩʯʸʪʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ. ʇʨʠ ʘʢʪʠʚʥʦʤ ʪʠʧʝ ʩʦʯʝʪʘʥʠʷ çʈʉʋè ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʘ ʚ ʜʠʘʣʦʛʝ 

çʊʘʙʣʠʮʘ ʟʘʛʨʫʞʝʥʠʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʈʉʋè ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ 

ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ; ʜʣʷ ʪʠʧʘ ʩʦʯʝʪʘʥʠʷ çʈʉʅè ï ʬʦʨʤʠʨʫʶʪʩʷ ʢʦʤʙʠʥʘʮʠʠ ʥʘʛʨʫʟʦʢ.  

ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʋʨʦʚʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠè ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʟʥʘʯʠʪʴ ʫʨʦʚʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʤʦʛʦ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ ʚʚʝʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʣʝ ʚʚʦʜʘ.  

ʈʘʩʯʸʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʈʉʋ ʠ ʈʉʅ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʜʚʫʭ ʛʨʫʧʧ 

ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʇʨʠ ʨʘʩʯʸʪʝ ʧʦ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʫʯʠʪʳʚʘʶʪʩʷ ʨʘʩʯʸʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ (ʠʣʠ ʥʘʛʨʫʟʦʢ ʧʨʠ 

ʚʳʯʠʩʣʝʥʠʠ ʈʉʅ), ʧʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ï ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʜʚʫʤ ʛʨʫʧʧʘʤ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʘʩʯʸʪʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʦ ʝʩʪʴ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 
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ʚʳʧʦʣʥʠʪʴ, ʥʘʧʨʠʤʝʨ, ʨʘʩʯʸʪ ʧʦ ʧʝʨʚʦʡ ʛʨʫʧʧʝ, ʘ ʟʘʪʝʤ ʧʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ 

ʩʦʩʪʦʷʥʠʡ.  

ʇʘʨʘʤʝʪʨʳ ʟʘʛʨʫʞʝʥʠʷ 

ɺ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ çʊʘʙʣʠʮʘ ʟʘʛʨʫʞʝʥʠʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʈʉʋè 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʞʜʦʡ ʠʟ ʟʘʜʘʥʥʳʭ ʥʘʛʨʫʟʦʢ 

ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʪʠʧʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [4]. ɺʩʝ ʟʘʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʟʘʛʨʫʞʝʥʠʷ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʪʘʙʣʠʮʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ. ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʧʨʠʚʝʜʸʥʥʳʭ 

ʚ ʩʧʠʩʢʝ ʥʘʛʨʫʟʦʢ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʪʠʧ ʟʘʛʨʫʞʝʥʠʷ, ʚʠʜ ʥʘʛʨʫʟʢʠ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʘʜʸʞʥʦʩʪʠ ʧʦ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʷʚʣʷʝʪʩʷ ʣʠ ʟʘʜʘʥʥʘʷ ʚ ʦʙʱʝʡ ʤʦʜʝʣʠ ʥʘʛʨʫʟʢʘ 

ʥʦʨʤʘʪʠʚʥʦʡ ʠʣʠ ʨʘʩʯʸʪʥʦʡ. ɺ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʧʦ ʈʉʅ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʢʘʟʘʥʠʷ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʥʘʛʨʫʟʢʠ.  

ɼʣʷ ʥʘʟʥʘʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʥʘʛʨʫʟʢʫ ʚ ʩʧʠʩʢʝ, 

ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʟʥʘʯʠʪʴ ʠʟ ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʦʚ ʪʠʧ ʟʘʛʨʫʞʝʥʠʷ ʠ ʚʠʜ 

ʥʘʛʨʫʟʢʠ. ɺ ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʘʭ çʊʠʧ ʟʘʛʨʫʞʝʥʠʷè ʠ çɺʠʜ ʥʘʛʨʫʟʢʠè ʧʨʠʚʦʜʷʪʩʷ 

ʧʘʨʘʤʝʪʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘʛʨʫʟʦʢ, ʧʨʠʚʝʜʸʥʥʦʡ ʚ [4]. ɼʣʷ ʢʘʞʜʦʛʦ 

ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʠʜʦʚ ʥʘʛʨʫʟʢʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʘʜʸʞʥʦʩʪʠ ʧʦ ʥʘʛʨʫʟʢʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʚ ʧʦʣʝ ʚʚʦʜʘ çʂʦʵʬ. ʥʘʜʸʞʥʦʩʪʠ ʧʦ ʥʘʛʨʫʟʢʝè).  

ʇʦʩʣʝ ʥʘʟʥʘʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ [4] (ʠʣʠ ʠʩʧʦʣʴʟʫʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʟʥʘʯʝʥʠʷ) ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ çʀʟʤʝʥʠʪʴè ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʙʨʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʙʳʣʠ ʧʨʠʩʚʦʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʛʨʫʟʢʝ.  

ɻʨʫʧʧʳ 

ʌʫʥʢʮʠʷ çɻʨʫʧʧʳè ʩʣʫʞʠʪ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʛʨʫʧʧ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʭ, 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʟʘʛʨʫʞʝʥʠʡ. ɼʣʷ ʘʢʪʠʚʘʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʩʪʨʦʡʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɻʨʫʧʧʳè, ʧʦʩʣʝ ʯʝʛʦ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ çʊʘʙʣʠʮʘ ʟʘʛʨʫʞʝʥʠʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʈʉʋè ʧʦʷʚʣʷʝʪʩʷ ʪʘʙʣʠʮʘ, 

ʚ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʟʘʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʛʨʫʧʧʳ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʛʨʫʧʧʳ ʟʘʛʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʢʣʶʯʝʥʳ ʚ ʈʉʋ (ʠʣʠ ʈʉʅ) ʧʦ 

ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʘʚʠʣʘʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʟʜʘʪʴè. ʇʦʩʣʝ ʥʘʞʘʪʠʷ 

ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʅʦʚʘʷ ʛʨʫʧʧʘè. ʇʦʣʴʟʦʚʘʪʝʣʶ ʪʨʝʙʫʝʪʩʷ ʚʳʙʨʘʪʴ 

ʟʘʛʨʫʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʧʠʩʢʝ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʠ ʧʝʨʝʥʝʩʪʠ ʚ 

ʩʧʠʩʦʢ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ (çʉʦʩʪʘʚ ʛʨʫʧʧʳè) ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çŸè. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ 

ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʚʳʙʨʘʪʴ ʪʠʧ ʩʚʷʟʠ (ʧʨʘʚʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʙʨʘʥʥʳʭ 
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ʥʘʛʨʫʟʦʢ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʈʉʋ ʠʣʠ ʈʉʅ). ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʛʨʫʧʧʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴ ʛʨʫʧʧʫè. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʛʨʫʧʧʘ ʧʦʷʚʣʷʝʪʩʷ ʚ ʩʧʠʩʢʝ ʛʨʫʧʧ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ çʊʘʙʣʠʮʘ ʟʘʛʨʫʞʝʥʠʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʈʉʋè.  

ʇʨʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʜʠʘʣʦʛʘ 

ʋʯʸʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ɼʣʷ ʫʯʸʪʘ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ ʈʉʋ 

ʠʣʠ ʈʉʅ, ʫʯʠʪʳʚʘʶʱʠʭ ʩʝʡʩʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʢʦʡ ʬʣʘʞʢʘ 

ʘʢʪʠʚʠʨʦʚʘʪʴ çʈʘʩʯʸʪ ʦʩʦʙʳʭ ʩʦʯʝʪʘʥʠʡ ʥʘʛʨʫʟʦʢ ʧʦ ʧ.5.1 ʉʇ 14.13330.2014è.  

ʅʦʨʤʘʪʠʚʥʘʷ ʠ ʨʘʩʯʸʪʥʘʷ ʥʘʛʨʫʟʢʘ 

ʇʨʠ ʟʘʜʘʥʠʠ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ ʚ ʤʦʜʝʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʥʘʟʥʘʯʘʪʴ ʢʘʢ 

ʨʘʩʯʸʪʥʳʝ, ʪʘʢ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʘ ʈʉʋ ʠʣʠ ʈʉʅ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʘʩʪʨʦʡʢʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʬʣʘʞʢʘ çʅʦʨʤʘʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘè ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘʛʨʫʟʢʠ.  

ɺ ʩʣʫʯʘʝ ʥʘʟʥʘʯʝʥʠʷ ʚ ʤʦʜʝʣʠ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʚ ʜʠʘʣʦʛʝ çʊʘʙʣʠʮʘ ʟʘʛʨʫʞʝʥʠʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʈʉʋè ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʛʨʫʟʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʦʢ çʅʦʨʤʘʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘè. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʈʉʋ ʠʣʠ ʈʉʅ ʧʦ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʟʘʜʘʥʥʘʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘʛʨʫʟʢʘ ʙʫʜʝʪ ʫʤʥʦʞʝʥʘ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʸʞʥʦʩʪʠ ʧʦ ʥʘʛʨʫʟʢʝ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʤʦʜʝʣʠ ʟʘʜʘʥʳ ʨʘʩʯʸʪʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʛʨʫʟʦʢ, ʚ ʜʠʘʣʦʛʦʚʦʤ 

ʦʢʥʝ çʊʘʙʣʠʮʘ ʟʘʛʨʫʞʝʥʠʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʈʉʋè ʬʣʘʞʦʢ çʅʦʨʤʘʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘè 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʝ ʩʣʝʜʫʝʪ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʸʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʈʉʋ ʠʣʠ ʈʉʅ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʠʟʣʦʞʝʥʥʳʝ ʥʠʞʝ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ: 

ï ʦʩʦʙʦʝ ʩʦʯʝʪʘʥʠʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʦʩʦʙʳʭ ʟʘʛʨʫʞʝʥʠʡ; 

ï ʚ ʦʜʥʦ ʩʦʯʝʪʘʥʠʝ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʚʝʪʨʦʚʳʭ ʟʘʛʨʫʞʝʥʠʡ; 

ï ʟʘʛʨʫʞʝʥʠʷ, ʚʭʦʜʷʱʠʝ ʚ ʛʨʫʧʧʳ, ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʯʝʪʘʥʠʡ ʩ ʫʯʸʪʦʤ 

ʧʨʘʚʠʣ, ʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ; 

ï ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʡ ʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʪʦʣʴʢʦ ʦʩʦʙʫʶ ʥʘʛʨʫʟʦʢ. 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʩʪʫʧʥʦ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʜʠʘʣʦʛʝ çʊʘʙʣʠʮʘ ʟʘʛʨʫʞʝʥʠʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʈʉʋè.  
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ʆʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʤʝʥʶ çʈʝʟʫʣʴʪʘʪʳè 

Ÿ çʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʊʠʧ ʨʘʩʯʸʪʘè 

ʫʢʘʟʳʚʘʶʪʩʷ ʪʨʝʙʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʛʨʘʬʠʯʝʩʢʦʤ 

ʚʠʜʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʥʦʛʦ ʨʘʩʯʸʪʘ. ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çɿʥʘʯʝʥʠʷè 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʢʘʢʠʝ ʟʥʘʯʝʥʠʷ ʈʉʋ ʠʣʠ ʈʉʅ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʟʠʪʴ 

ʚ ʚʠʜʝ ʢʘʨʪʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʳ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠ ʤʠʥʠʤʘʣʴʥʳʝ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦ ʤʦʜʫʣʶ ʟʥʘʯʝʥʠʷ.  

ɼʘʣʝʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʊʠʧ ʨʝʟʫʣʴʪʘʪʦʚè ʫʢʘʟʳʚʘʶʪʩʷ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʟʠʪʴ ʚ ʚʠʜʝ ʢʘʨʪʳ.  

ʊʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʊʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʈʉʋ ʠʣʠ ʈʉʅ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʧʦʧʝʨʝʯʥʳʭ 

ʩʝʯʝʥʠʡ. ʌʫʥʢʮʠʦʥʘʣ ʜʦʩʪʫʧʝʥ ʚ ʜʠʘʣʦʛʝ çʈʝʟʫʣʴʪʘʪʳ ʈʉʋè (çʈʝʟʫʣʴʪʘʪʳè Ÿ 

çʈʝʟʫʣʴʪʘʪʳ ʈʉʋè).  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʘʤ 

1 ʉʇ 16.13330.2017 çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ. 

ʉʅʠʇ II - 23- 81*è. ï ʄ.: ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 2017. ï 142ʩ. 

2 ʉʇ 63.13330.2012 çʉʅʠʇ 52-01-2003 ɹʝʪʦʥʥʳʝ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷè. ï ʄ.: ʄʠʥʠʩʪʝʨʩʪʚʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, 2012. ï 156ʩ. 

3 ʉʇ 128.13330.2016 çʉʅʠʇ 2.03.06-85 ɸʣʶʤʠʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠè. ï ʄ.: 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, 2016. ï 80ʩ. 
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ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 2016. ï 225ʩ. 
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ɻʣʘʚʘ 10. ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʜʘʝʪʩʷ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʩʝʭ ʪʠʧʦʚ ʨʘʩʯʝʪʘ, 

ʧʨʦʚʦʜʠʤʳʭ ʚ APM Structure3D. 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ 

¶ ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʶʪʩʷ: 

¶ ʇʝʨʝʤʝʱʝʥʠʷ ʫʟʣʦʚ ʢʦʥʩʪʨʫʢʮʠʠ (ʣʠʥʝʡʥʳʝ ʠ ʫʛʣʦʚʳʝ) 

¶ ʅʘʛʨʫʟʢʠ ʥʘ ʢʦʥʮʘʭ ʩʪʝʨʞʥʝʡ, ʚ ʫʟʣʘʭ ʧʣʘʩʪʠʥ ʠ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʦʚ 

¶ ʕʧʶʨʳ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʩʪʝʨʞʥʝʡ ʥʘ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 

¶ ʅʘʧʨʷʞʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʩʪʝʨʞʥʷʭ, ʧʣʘʩʪʠʥʘʭ ʠ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʘʭ 

¶ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʩʝʯʝʥʠʠ ʩʪʝʨʞʥʷ 

¶ ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʪʜʝʣʴʥʦʡ ʙʘʣʢʠ, ʪʘʢʠʝ ʢʘʢ: 

ʤʦʤʝʥʪʳ ʠʟʛʠʙʘ, ʢʨʫʯʝʥʠʷ, ʧʦʧʝʨʝʯʥʳʝ ʠ ʦʩʝʚʳʝ ʩʠʣʳ, ʫʛʣʳ ʠʟʛʠʙʘ, 

ʟʘʢʨʫʯʠʚʘʥʠʷ, ʜʝʬʦʨʤʘʮʠʠ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʜʣʠʥʝ ʙʘʣʢʠ. ɺʩʝ ʵʪʠ 

ʧʘʨʘʤʝʪʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʬʦʨʤʝ ʛʨʘʬʠʢʦʚ, ʚʳʚʦʜʷʪʩʷ ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʩʪʝʨʞʥʷ. ɺ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʚʝʣʠʯʠʥʳ ʢʘʢ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ (ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ, 

ʩʦʝʜʠʥʷʶʱʝʡ ʜʚʘ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʮʘ ʩʪʝʨʞʥʷ) ʪʘʢ ʠ ʚʝʣʠʯʠʥʳ 

ʧʦʣʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʦʥʩʪʨʫʢʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʙʘʣʢʠ, ʛʨʘʬʠʢʠ ʧʝʨʝʤʝʱʝʥʠʡ ʟʥʘʯʝʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʩʦʚʧʘʜʘʶʪ. 

¶ ʈʝʘʢʮʠʠ (ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ), ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʦʧʦʨʘʭ ʢʦʥʩʪʨʫʢʮʠʠ 

¶ ʄʘʩʩʘ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 

 

ʇʝʨʝʤʝʱʝʥʠʷ ʫʟʣʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʥʮʘʭ ʩʪʝʨʞʥʝʡ, ʚ ʫʟʣʘʭ 

ʧʣʘʩʪʠʥ ʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʋʟʣʦʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʥʮʘʭ ʩʪʝʨʞʥʝʡ, ʚ ʫʟʣʘʭ ʧʣʘʩʪʠʥ ʠ 

ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʳʚʦʜʷʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. 

ɿʥʘʯʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦʢʘʟʘʥʳ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʘ ʥʘʛʨʫʟʢʠ ʚ 

ʫʟʣʘʭ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʵʣʝʤʝʥʪʘ (ʩʪʝʨʞʥʷ ʠʣʠ ʧʣʘʩʪʠʥʳ). ɼʣʷ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʥʘʛʨʫʟʢʠ ʧʦʢʘʟʳʚʘʶʪʩʷ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ 

ʧʨʦʩʤʦʪʨʘ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ | ʅʘʛʨʫʟʢʠ. 
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ɺ ʚʝʨʭʥʝʤ ʦʢʥʝ ʪʝʢʫʱʠʡ ʵʣʝʤʝʥʪ ʚʳʜʝʣʷʝʪʩʷ ʮʚʝʪʦʤ. ʏʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ 

ʪʨʝʙʫʝʤʳʡ ʵʣʝʤʝʥʪ, ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʝʛʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʠʣʠ ʩʧʠʩʢʝ ʕʣʝʤʝʥʪʳ 

ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ. ʅʘʞʘʚ ʢʥʦʧʢʫ ʇʦʢʘʟʘʪʴ ʛʨʘʬʠʢʠ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʩʤʦʪʨʝʪʴ 

ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʙʘʣʢʠ ʧʦ ʝʝ ʜʣʠʥʝ. 

ʕʪʘ ʢʦʤʘʥʜʘ ʚʳʟʳʚʘʝʪ ʥʘ ʵʢʨʘʥ ʦʢʥʦ ʜʠʘʣʦʛʘ ɻʨʘʬʠʢʠ. ɼʠʘʣʦʛ ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ, 

ʥʘʞʘʚ ʢʦʪʦʨʳʝ, ɺʳ ʤʦʞʝʪʝ ʧʦʩʤʦʪʨʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʬʠʢʠ. ɽʩʣʠ ʬʣʘʛ 

ʇʦʢʘʟʳʚʘʪʴ ʧʦʣʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʦʪʤʝʯʝʥ, ʪʦ ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʢʠ ʧʦʣʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 

(ʚʳʙʨʘʥʥʦʛʦ ʩʪʝʨʞʥʷ ʩʦʚʤʝʩʪʥʦ ʩ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʴʶ ʢʦʥʩʪʨʫʢʮʠʠ) , ʝʩʣʠ ʥʝʪ ʪʦ ʪʦʣʴʢʦ 

ʧʝʨʝʤʝʱʝʥʠʝ ʫʯʘʩʪʢʦʚ ʩʪʝʨʞʥʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʜʚʘ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʮʘ (ʪ.ʝ. ʙʝʟ ʫʯʝʪʘ ʧʝʨʝʤʝʱʝʥʠʡ ʢʦʥʮʦʚ). 

ʕʧʶʨʳ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʕʧʶʨʳ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʨʦʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ 

ʈʝʟʫʣʴʪʘʪʳ | ʉʠʣʦʚʳʝ ʬʘʢʪʦʨʳ ʚ ʵʣʝʤʝʥʪʝ. ɺ ʦʢʥʝ ʚʳʚʦʜʷʪʩʷ ʵʧʶʨʳ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʠʟ 

ʚʢʣʶʯʝʥʥʳʭ ʩʣʦʝʚ, ʝʩʣʠ ʵʣʝʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚ ʚʳʢʣʶʯʝʥʥʦʤ ʩʣʦʝ, ʪʦ ʜʣʷ ʥʝʛʦ ʵʧʶʨʘ ʥʝ 

ʩʪʨʦʠʪʩʷ. ʆʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʝʨʞʥʷ ʵʪʠ ʵʧʶʨʳ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʤʝʥʶ 

ʈʝʟʫʣʴʪʘʪʳ | ʅʘʛʨʫʟʢʠ.  

ʕʧʶʨʳ ʚ ʵʣʝʤʝʥʪʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʮʚʝʪʥʦʡ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘ ʢʘʨʪʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʟʤʦʞʥʘ ʧʨʦʩʪʘʥʦʚʢʘ ʚʳʥʦʩʦʢ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ɺʳʥʦʩʢʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʠʞʝ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʦʢʥʘ ʩ ʵʧʶʨʘʤʠ ʥʘ ʩʪʝʨʞʥʷʭ. 

 
ʈʠʩʫʥʦʢ 10.1 ï ʇʦʢʘ ʵʧʶʨ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ (ʦʩʝʚʦʡ ʩʠʣʳ) ʥʘ ʩʪʝʨʞʥʷʭ 
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ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʪʝʨʞʥʷʭ, ʧʣʘʩʪʠʥʘʭ ʠ ʦʙʲʸʤʥʳʭ 

ʵʣʝʤʝʥʪʘʭ (ʦʙʳʯʥʘʷ) 

ʊʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʢʘʢ ʥʘʧʨʷʞʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʷ, ʫʩʠʣʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʟʘʧʘʩʘ ʠ ʜʨ. ʚ ʩʪʝʨʞʥʷʭ, ʧʣʘʩʪʠʥʘʭ ʠ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʘʭ ʤʦʛʫʪ ʚʳʚʦʜʠʪʴʩʷ ʚ ʚʠʜʝ ʢʘʨʪʳ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʭʤʝʨʥʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʦʢʨʘʰʝʥʥʫʶ ʚ ʮʚʝʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʚʳʙʨʘʥʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʝʣʠʯʠʥʘ ʧʝʨʝʤʝʱʝʥʠʡ ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʳʚʘʝʪʩʷ 

ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʤʘʩʰʪʘʙʝ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʙʝʨʠʪʝ 

ʧʫʥʢʪ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ | ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

 
ʈʠʩʫʥʦʢ 10.2 ï ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ (ʥʘʧʨʷʞʝʥʠʡ) 

ʂʘʨʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʪʝʨʞʥʷʭ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʥʘ 

ʧʨʦʚʦʣʦʯʥʦʡ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʥʘ ʦʙʲʸʤʥʦʡ ʤʦʜʝʣʠ ʩʪʝʨʞʥʷ ʩ ʫʯʸʪʦʤ ʨʝʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 

ʩʝʯʝʥʠʷ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʦʚ ʧʦʢʘʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʥʘ ʧʘʥʝʣʠ 

ʬʠʣʴʪʨʦʚ ʚʠʜʘ: ʉʪʝʨʞʥʠ ʇʨʦʚʦʣʦʯʥʳʝ, ʉʪʝʨʞʥʠ ʇʨʦʚʦʣʦʯʥʳʝ ʉʝʯʝʥʠʷ ʠ ʉʪʝʨʞʥʠ 

ʆʙʲʝʤʥʳʝ ʉʝʯʝʥʠʷ. 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘ ʢʘʨʪʝ ʥʘʧʨʷʞʝʥʠʡ ʩʪʝʨʞʥʠ ʧʦʢʘʟʳʚʘʶʪʩʷ ʚ ʦʙʲʝʤʥʦʤ ʚʠʜʝ, 

ʩʘʤʘ ʢʘʨʪʘ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ ʩʪʝʨʞʥʝʚʦʡ ʯʘʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʨʦʠʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʅɽɼɽʌʆʈʄʀʈʆɺɸʅʅʆʁ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʪʝʨʞʥʷʭ, ʧʣʘʩʪʠʥʘʭ ʠ ʦʙʲʸʤʥʳʭ 

ʵʣʝʤʝʥʪʘʭ (ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ) 

ʊʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʢʘʢ ʥʘʧʨʷʞʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʷ, ʫʩʠʣʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʟʘʧʘʩʘ ʠ ʜʨ. ʚ ʩʪʝʨʞʥʷʭ, ʧʣʘʩʪʠʥʘʭ ʠ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʘʭ ʤʦʛʫʪ ʚʳʚʦʜʠʪʴʩʷ ʚ ʚʠʜʝ 
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ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʣʷ ʧʦʢʘʟʘ ʜʘʥʥʦʡ ʢʘʨʪʳ ʩʣʝʜʫʝʪ ʚ ʤʝʥʶ ʌʘʡʣ | 

ʅʘʩʪʨʦʡʢʠ ʫʩʪʘʥʦʚʠʪʴ ʧʪʠʯʢʫ ʚ ʦʧʮʠʠ ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʢʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

 
ʈʠʩʫʥʦʢ 10.3 ï ʇʦʢʘʟ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʢʘʨʪʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʢʥʝ ʧʦʷʚʣʷʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʦʪʦʙʨʘʞʝʥʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 10.3), ʚ ʢʦʪʦʨʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʠʪʴ ʚʠʜ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʚʠʞʦʢ ɻʣʫʙʠʥʘ ʧʨʦʩʤʦʪʨʘ ʧʦʟʚʦʣʷʝʪ ʩʨʝʟʘʪʴ ʯʘʩʪʴ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʩʦʚʧʘʜʘʶʱʝʤ ʩ ʧʣʦʩʢʦʩʪʴʶ ʵʢʨʘʥʘ. ʅʘ ʨʠʩʫʥʢʝ 10.3 ʧʦʩʣʝ ʩʨʝʟʘ ʯʘʩʪʠ 

ʤʦʜʝʣʠ, ʩʘʤʘ ʤʦʜʝʣʴ ʙʳʣʘ ʧʦʚʝʨʥʫʪʘ. ʂʥʦʧʢʘ ʋʩʪʘʥʦʚʠʪʴ ʧʣʦʩʢʦʩʪʴ ʨʘʟʨʝʟʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʛʣʫʙʠʥʫ ʨʘʟʨʝʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʢʫʱʠʤ ʧʦʣʦʞʝʥʠʝʤ ʜʚʠʞʢʘ, ʥʦ 

ʧʣʦʩʢʦʩʪʴʶ ʨʘʟʨʝʟʘ ʩʪʘʥʦʚʠʪʩʷ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʣʦʩʢʦʩʪʠ ʵʢʨʘʥʘ. 

ʉ ʧʦʤʦʱʴʶ ʧʦʣʝʡ ʚʚʦʜʘ Min Max ʠʣʠ ʜʚʫʭ ʦʛʨʘʥʠʯʠʪʝʣʝʡ ʜʠʘʧʘʟʦʥʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʘʚʠʪʴ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʯʘʩʪʴ 

ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʛʘʩʠʚ ʪʫ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʚʳʭʦʜʠʪ ʥʘ ʟʘʜʘʥʥʳʡ ʜʠʘʧʘʟʦʥ 

(ʨʠʩʫʥʦʢ 10.4) 

ʅʘ ʨʠʩʫʥʢʝ 10.4 ʧʦʢʘʟʘʥʘ ʪʦʣʴʢʦ ʪʘ ʯʘʩʪʴ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʘʷ ʣʝʞʠʪ ʚ 

ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʜʚʠʞʦʢ ʛʣʫʙʠʥʳ ʧʨʦʩʤʦʪʨʘ ʚʝʨʥʫʣʠ ʚ ʥʘʯʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ.  
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ɺʝʩʴ ʜʠʘʧʘʟʦʥ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʩʤʝʱʝʥʠʠ ʜʚʠʞʢʦʚ ʨʘʟʜʝʣʠʣʩʷ ʪʝʧʝʨʴ ʥʘ ʪʨʠ 

ʯʘʩʪʠ: 

¶ ʆʪ ʥʘʯʘʣʘ ʜʠʘʧʘʟʦʥʘ ʜʦ ʣʝʚʦʛʦ ʜʚʠʞʢʘ, 

¶ ʄʝʞʜʫ ʜʚʠʞʢʘʤʠ, 

¶ ʆʪ ʧʨʘʚʦʛʦ ʜʚʠʞʢʘ ʜʦ ʢʦʥʮʘ ʜʠʘʧʘʟʦʥʘ.  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʜʚʠʞʢʘʤʠ ʠʤʝʶʪʩʷ ʪʨʠ ʧʝʨʝʢʣʶʯʘʪʝʣʷ, ʚ ʢʦʪʦʨʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʬʣʘʞʢʠ. ʕʪʠ ʪʨʠ ʬʣʘʞʢʘ ʚʢʣʶʯʘʶʪ/ʚʳʢʣʶʯʘʶʪ 

ʧʦʢʘʟ ʢʘʞʜʦʛʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʜʠʘʧʘʟʦʥʦʚ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʌʣʘʞʦʢ ʚ ʦʧʮʠʠ ʇʝʨʝʩʯʝʪ ʮʚʝʪʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʮʚʝʪʦʚʫʶ ʰʢʘʣʫ, ʯʪʦʙʳ ʥʘ 

ʥʝʡ ʧʦʢʘʟʳʚʘʣʩʷ ʥʝ ʧʦʣʥʳʡ ʜʠʘʧʘʟʦʥ, ʘ ʪʦʣʴʢʦ ʪʦʪ ʜʠʘʧʘʟʦʥ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʢʘʟ ʢʦʪʦʨʦʛʦ 

ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʢʘʨʪʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

 
ʈʠʩʫʥʦʢ 10.4 ï ʇʦʢʘʟ ʯʘʩʪʠ ʢʘʨʪʳ ʥʘʧʨʷʞʝʥʠʡ ʩ ʚʳʙʨʘʥʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʥʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʢʘʨʪʝ ʨʝʟʫʣʴʪʘʪʦʚ 
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ʈʠʩʫʥʦʢ 10.5 ï ʇʦʢʘʟ ʯʘʩʪʠ ʢʘʨʪʳ ʥʘʧʨʷʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʠʟʦʣʠʥʠʡ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 

ʢʘʨʪʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʧʪʠʯʢʠ ʚ ʦʧʮʠʠ ʇʦʩʪʨʦʝʥʠʝ ʠʟʦʣʠʥʠʡ ʥʘ ʧʦʢʘʟʳʚʘʝʤʦʡ ʯʘʩʪʠ 

ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʜʫʪ ʩ ʧʦʤʦʱʴʶ ʣʠʥʠʡ ʮʚʝʪʘ ʦʙʦʟʥʘʯʝʥʳ ʛʨʘʥʠʮʳ ʧʝʨʝʭʦʜʘ ʦʪ 

ʦʜʥʦʛʦ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ ʥʘ ʰʢʘʣʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢ ʜʨʫʛʦʤʫ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʢʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʪʨʠʩʦʚʳʚʘʝʪʩʷ ʩ ʯʠʩʣʦʤ ʠʟʦʫʨʦʚʥʝʡ ʨʘʚʥʳʤ 16, ʠ ʧʦʵʪʦʤʫ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʢʘʨʪʳ 

ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʦ ʠʟʦʣʠʥʠʡ ʙʫʜʝʪ ʪʘʢʞʝ ʨʘʚʥʦ 16-ʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʆʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ "ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ" ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʥʳʭ ʜʦʣʝʡ ʧʦ ʵʣʝʤʝʥʪʘʤ.  

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʢʘʨʪ ʨʝʟʫʣʴʪʘʪʦʚ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʦʢʥʝ "ʇʘʨʘʤʝʪʨʳ 

ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ" (ʈʝʟʫʣʴʪʘʪʳ | ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ) ʠ ʚ ʧʦʣʝ "ʊʠʧ ʨʘʩʯʝʪʘ" ʚʳʙʠʨʘʝʤ 

"ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ", ʘ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ "ʊʠʧ ʨʝʟʫʣʴʪʘʪʘ" ʚʳʙʠʨʘʝʤ 

"ʆʙʲʝʤʥʘʷ ʜʦʣʷ". 

ɽʩʣʠ ʙʳʣ ʚʢʣʶʯʝʥ ʧʘʨʘʤʝʪʨ "ʉʦʭʨʘʥʷʪʴ ʢʘʞʜʫʶ ... ʠʪʝʨʘʮʠʶ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʯʸʪʘ" 

(ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩʤ. ʚ ʛʣʘʚʝ 3 "ʆʧʠʩʘʥʠʝ ʢʦʤʘʥʜ" ʚ ʨʘʟʜʝʣʝ "ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ" ʜʣʷ 

ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ) ʠ ʩʦʭʨʘʥʸʥ ʭʦʪʷ ʙʳ ʦʜʠʥ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʪʦ ʥʘ 

ʚʢʣʘʜʢʝ "ʉʪʘʪʠʢʘ", ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ "ʀʪʝʨʘʮʠʷ" ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʥʦʤʝʨ 

ʠʪʝʨʘʮʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʚʘʩ ʠʥʪʝʨʝʩʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʥʳʭ ʜʦʣʝʡ (ʦʧʪʠʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʧʦʩʣʝʜʥʝʡ ʠʪʝʨʘʮʠʠ). 
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ɼʣʷ ʘʥʠʤʠʨʦʚʘʥʠʷ ʠʩʪʦʨʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ 

"ɸʥʠʤʘʮʠʷ" ʠ ʚʳʙʨʘʪʴ ʜʠʘʧʘʟʦʥ ʠʪʝʨʘʮʠʡ. 

ɽʩʣʠ ʞʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ, ʪʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ 

ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʢʘʨʪʘ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʙʲʝʤʥʳʭ ʜʦʣʝʡ. 

ʎʝʣʴʶ ʨʘʩʯʝʪʘ "ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ" ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʩʝʪʦʯʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʦʡ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʤʝʩʪʘʭ. ɼʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʤʦʜʝʣʠ, ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʥʦʡ ʜʦʣʠ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʜʠʘʣʦʛʝ "ʆʙʲʝʤʥʘʷ ʜʦʣʷ" 

(ʀʥʩʪʨʫʤʝʥʪʳ | ʆʧʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ | ʆʙʲʝʤʥʘʷ ʜʦʣʷ). 

 
ʈʠʩʫʥʦʢ 10.6 ï ʇʦʢʘʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʯʝʨʝʟ ʦʢʥʦ 

ʆʙʲʝʤʥʘʷ ʜʦʣʷ. ʉʚʝʨʭʫ ï ʦʪʦʙʨʘʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʤʘʩʰʪʘʙʝ ʦʙʲʝʤʥʦʡ ʜʦʣʠ, ʩʥʠʟʫ ï 

ʙʝʟ ʤʘʩʰʪʘʙʘ ʦʙʲʝʤʥʦʡ ʜʦʣʠ 

ʅʘ ʨʠʩʫʥʢʝ 10.6 ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʢʘʟʘʥʘ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʚ 

ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʘ ʧʪʠʯʢʘ ʚ ʦʧʮʠʠ ʀʟʦʙʨʘʞʘʪʴ ʵʣʝʤʝʥʪʳ ʚ ʤʘʩʰʪʘʙʝ ʆɼ ï ʨʘʟʤʝʨʳ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʭ ʦʙʲʝʤʥʦʡ ʜʦʣʝ, ʧʦʣʫʯʝʥʥʦʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʪʦʙʨʘʞʝʥʠʷ 

ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʝʨʭʥʝʛʦ ʜʚʠʞʢʘ ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ 

ʦʙʲʝʤʥʦʡ ʜʦʣʠ (ʨʠʩʫʥʦʢ 10.6). 



291 

ɽʩʣʠ ʧʪʠʯʢʘ ʚ ʦʧʮʠʠ ʀʟʦʙʨʘʞʘʪʴ ʵʣʝʤʝʥʪʳ ʚ ʤʘʩʰʪʘʙʝ ʆɼ ʥʝ ʩʪʦʠʪ, ʪʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʜʚʠʞʢʘ ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʙʫʜʫʪ ʧʦʢʘʟʘʥʳ 

ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʪʘʚʣʝʥʳ ʚ ʤʦʜʝʣʠ ʧʦʩʣʝ ʊʦʧʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ.  

ʇʦʣʝ ʇʘʨʘʤʝʪʨ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʝ (ʩʝʪʢʘʭ). ʇʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʝʪʢʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʟʠʪ ʨʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ, ʦʜʥʘʢʦ ʤʝʣʢʠʡ ʨʘʟʤʝʨ 

ʵʣʝʤʝʥʪʦʚ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʟʘʪʨʫʜʥʠʪʴ ʨʘʩʯʝʪ. ʇʨʠ ʚʳʩʦʢʠʭ 

ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ ʩʝʪʢʘ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʟʜʘʶʱʠʭ 

ʙʦʣʝʝ ʛʨʫʙʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʜʥʘʢʦ ʩʘʤʦ 

ʧʦʩʪʨʦʝʥʠʝ ʪʘʢʦʡ ʩʝʪʢʠ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ (ʥʘ 1-2 

ʧʦʨʷʜʢʘ) ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʠ ʤʝʣʢʦʡ ʩʝʪʢʝ. 

ʅʦʚʘʷ ʂʕ ʩʝʪʢʘ ʠʟ 4-ʭ ʫʟʣʦʚʳʭ ʪʝʪʨʘʵʜʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʚ 

ʥʦʚʳʭ ʩʣʦʷʭ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʉʦʟʜʘʪʴ ʩʝʪʢʠ. ʈʝʟʫʣʴʪʘʪ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʤʝʣʢʦʡ 

ʩʝʪʢʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʥʦʚʦʤ ʩʣʦʝ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 10.7. ʆʢʥʦ 

ʆʙʲʝʤʥʘʷ ʜʦʣʷ, ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʛʝʥʝʨʠʨʦʚʘʣʘʩʴ ʥʦʚʘʷ ʩʝʪʢʘ, ʧʦʢʘʟʘʥʦ ʩʣʝʚʘ. 

 
ʈʠʩʫʥʦʢ 10.7 ï ʇʦʢʘʟ ʨʝʟʫʣʴʪʘʪʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʩʝʪʦʯʥʦʡ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʩ ʙʦʣʝʝ ʤʝʣʢʠʤ ʰʘʛʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʦʡ 
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ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʝʯʝʥʠʠ ʩʪʝʨʞʥʷ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʩʤʦʪʨʝʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ 

ʩʝʯʝʥʠʠ ʩʪʝʨʞʥʷ. ɼʣʷ ʵʪʦʛʦ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ / ʅʘʧʨʷʞʝʥʠʝ ʚ ʩʝʯʝʥʠʠ, 

ʢʦʪʦʨʳʡ ʜʦʩʪʫʧʝʥ ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʢʘʨʪʳ ʥʘʧʨʷʞʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʈʝʜʘʢʪʦʨ 

ʧʝʨʝʢʣʶʯʠʪʩʷ ʚ ʨʝʞʠʤ ʧʨʦʩʤʦʪʨʘ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʝʯʝʥʠʠ. ʇʦʜʚʝʜʠʪʝ ʢʫʨʩʦʨ ʢ 

ʪʨʝʙʫʝʤʦʤʫ ʫʯʘʩʪʢʫ ʙʘʣʢʠ (ʥʘ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ) ʠ ʱʝʣʢʥʠʪʝ ʣʝʚʦʡ 

ʢʥʦʧʢʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʦʢʥʦ, ʧʦʢʘʟʳʚʘʶʱʝʝ ʢʘʨʪʫ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʚʳʙʨʘʥʥʦʤ ʩʝʯʝʥʠʠ. 

ɺʳʙʦʨ ʪʠʧʘ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚ ʩʝʯʝʥʠʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʦʡ ʢʘʨʪʦʡ 

ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʪʢʨʳʪʘ ʠ ʥʘ ʢʦʪʦʨʦʡ ʚʳʙʠʨʘʣʩʷ ʩʪʝʨʞʝʥʴ ʜʣʷ ʧʨʦʩʤʦʪʨʘ. 

ʈʝʘʢʮʠʠ ʚ ʦʧʦʨʘʭ 

ʈʝʘʢʮʠʠ ʚ ʦʧʦʨʘʭ ʚʳʚʦʜʷʪʩʷ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʈʝʟʫʣʴʪʘʪʳ | ʈʝʘʢʮʠʠ ʚ ʦʧʦʨʘʭ. ɺʳʙʨʘʥʥʳʡ ʫʟʝʣ (ʠʣʠ ʛʨʫʧʧʘ ʫʟʣʦʚ) 

ʚ ʪʘʙʣʠʮʝ ʚʳʜʝʣʷʝʪʩʷ ʮʚʝʪʦʤ ʚ ʦʢʥʘʭ ʨʝʜʘʢʪʦʨʘ ʢʦʥʩʪʨʫʢʮʠʡ. ʅʘʞʘʚ ʥʘ ʟʘʛʦʣʦʚʦʢ 

ʩʪʦʣʙʮʘ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʦʪʩʦʨʪʠʨʦʚʘʪʴ ʦʧʦʨʳ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ/ʫʙʳʚʘʥʠʷ ʨʝʘʢʮʠʠ 

ʚ ʚʳʙʨʘʥʥʦʤ ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ. 

ʇʦʢʘʟ ʚʝʢʪʦʨʦʚ ʨʝʘʢʮʠʡ ï ʦʪʦʙʨʘʞʝʥʠʝ ʚʝʢʪʦʨʘ ʠ ʟʥʘʯʝʥʠʷ ʨʝʘʢʮʠʠ ʜʣʷ 

ʚʳʙʨʘʥʥʦʡ ʚ ʪʘʙʣʠʮʝ ʦʧʦʨʳ ʠʣʠ ʛʨʫʧʧʳ ʦʧʦʨ. 

ʌʠʣʴʪʨʳ ï ʧʦʟʚʦʣʷʶʪ ʚʢʣ./ʚʳʢʣ. ʦʪʦʙʨʘʞʝʥʠʝ ʦʧʦʨ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ɻʉʂ ʠ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʦʧʦʨ. 

ʂʥʦʧʢʘ çɽʱʝéè ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʮʝʥʪʨʝ ʪʷʞʝʩʪʠ, 

ʩʫʤʤʘʨʥʳʭ ʨʝʘʢʮʠʷʭ ʚ ʦʧʦʨʘʭ, ʤʦʤʝʥʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ ʠ ʘʙʩʦʣʶʪʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʨʝʘʢʮʠʠ ʠ ʤʦʤʝʥʪʘ. 

ʉʨʝʟ ʢʦʤʧʦʟʠʪʘ 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʚʦʟʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘʧʨʷʞʝʥʠʠ ʠ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʚʳʙʨʘʥʥʦʡ ʢʦʤʧʦʟʠʪʥʦʡ ʧʣʘʩʪʠʥʳ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʢʨʳʪʴ ʣʶʙʫʶ ʢʘʨʪʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʩʣʝ ʵʪʦʛʦ ʚ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ ʚʳʙʠʨʘʝʤ ʉʨʝʟ 

ʢʦʤʧʦʟʠʪʘ ʠ ʟʘʪʝʤ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʧʣʘʩʪʠʥʫ ʱʝʣʯʢʦʤ ʃʂʄ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚ ʝʝ ʩʝʯʝʥʠʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʝʯʝʥʠʝ ʢʦʤʧʦʟʠʪʘ. 

ɺ ʦʢʥʝ ʉʧʠʩʦʢ ʧʣʘʩʪʠʥ ʚʳʙʨʘʥʥʘʷ ʥʘʤʠ ʧʣʘʩʪʠʥʘ ʚʳʜʝʣʝʥʘ, ʥʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʣʶʙʫʶ ʜʨʫʛʫʶ ʧʣʘʩʪʠʥʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʥʘʧʨʷʞʝʥʠʠ ʠ ʜʝʬʦʨʤʘʮʠʠ ʚ ʝʝ ʩʝʯʝʥʠʠ.  

ʀʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʇʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʙʠʨʘʝʪʩʷ, ʯʪʦ ʠʤʝʥʥʦ ʜʣʷ 

ʜʘʥʥʦʡ ʧʣʘʩʪʠʥʳ, ʅʘʧʨʷʞʝʥʠʠ ʠʣʠ ɼʝʬʦʨʤʘʮʠʠ ʤʳ ʭʦʪʠʤ ʧʨʦʩʤʦʪʨʝʪʴ. 
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ɺʳʙʨʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʧʦ ʈʘʩʯʝʪʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ: ʇʦ ʃʉʂ 

ʧʣʘʩʪʠʥʳ ʠʣʠ ʚ ʅʘʧʨʘʚʣʝʥʠʠ ʫʢʣʘʜʢʠ.  

ɼʘʣʝʝ ʧʦʩʣʝ ʚʳʙʦʨʘ ʋʟʣʘ ʧʣʘʩʪʠʥʳ (ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ) ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ 

ʇʦʢʘʟʘʪʴ ʛʨʘʬʠʢʠ. 

ʈʘʩʭʦʜé  

ʂʦʤʘʥʜʘ ʚʳʚʦʜʠʪ ʩʚʦʜʥʫʶ ʪʘʙʣʠʮʫ ʨʘʩʭʦʜʘ ʧʨʦʬʠʣʝʡ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʤʦʜʝʣʠ ʠʣʠ ʧʣʘʩʪʠʥʯʘʪʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʈʉʋé 

ʂʦʤʘʥʜʘ ʚʳʚʦʜʠʪ ʪʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʈʉʋ ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 10.8. 

 
ʈʠʩʫʥʦʢ 10.8 ï ʊʘʙʣʠʮʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʈʉʋ ʜʣʷ ʩʪʝʨʞʥʷ 

ʉʪʝʨʞʥʠ 

ɺ ʨʘʩʯʝʪʝ ʈʉʋ ʦʧʨʝʜʝʣʷʶʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʠ ʢʘʩʘʪʝʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʢʘʭ ʩʝʯʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 10.9 ï ʇʨʷʤʦʫʛʦʣʴʥʠʢ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʛʘʙʘʨʠʪʳ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ. 

ɼʣʷ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ: 

„
ὔ

Ὂ

ὓ ẗᾀ

Ὅ

ὓ ẗᾀ

Ὅ
 

ʛʜʝ Ὥ ï ʪʦʯʢʘ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ (Ὥ ρȣψ) 

ʇʨʠ ώ ὦςϳ  ʠ ᾀ Ὤςϳ  ʬʦʨʤʫʣʘ ʧʨʠʤʝʪ ʚʠʜ: 

„Ὂ ὔ
ὓ

Ὅȟ

ὓ

Ὅȟ
 

ɼʣʷ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ: 

†Ὂ
ὗ

ς

ὓ

ςẗὍ Ὅ
 

†Ὂ
ὗ

ς

ὓ

ςẗὍ Ὅ
 

ʊʘʙʣʠʮʘ 10.1 ï ʆʙʦʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʈʉʋ ʜʣʷ ʩʪʝʨʞʥʝʡ 

ʆʙʦʟʥʘʯʝʥʠʝ ʚ 

ʪʘʙʣʠʮʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʈʉʋ 

ʆʙʦʟʥʘʯʝʥʠʷ ʚ 

ʬʦʨʤʫʣʘʭ 

ʆʙʦʟʥʘʯʝʥʠʝ ʚ 

ʪʘʙʣʠʮʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʈʉʋ 

ʆʙʦʟʥʘʯʝʥʠʷ ʚ 

ʬʦʨʤʫʣʘʭ 

S1+ „  T5+ †  

S2+ „  T6+ †  

S3+ „  T7+ †  

S4+ „  T8+ †  

S5+ „  T5- †  
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S6+ „  T6- †  

S7+ „  T7- †  

S8+ „  T8- †  

S1- „  N+ ὔ  

S2- „  N- ὔ  

S3- „  Qy+ ὗ  

S4- „  Qy- ὗ  

S5- „  Qz+ ὗ  

S6- „  Qz- ὗ  

S7- „    

S8- „    

 

ʇʣʘʩʪʠʥʳ 

ʅʘʧʨʷʞʝʥʠʷ ʚʳʯʠʩʣʷʶʪʩʷ ʥʘ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩ ʫʯʝʪʦʤ 

ʠʟʛʠʙʘʶʱʠʭ ʫʩʠʣʠʡ ʧʦ ʩʣʝʜʫʶʱʠʤ ʟʘʚʠʩʠʤʦʩʪʷʤ: 

„ ὔ
φẗὓ

Ὤ
ȟ „ ὔ

φẗὓ

Ὤ
ȟ † Ὕ

φẗὓ

Ὤ
 

ʛʜʝ h ï ʪʦʣʱʠʥʘ ʧʣʘʩʪʠʥʳ, ɺ ʠ ʅ ï ʠʥʜʝʢʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʷʤ ʧʣʘʩʪʠʥʳ. ʋʛʦʣ ʠʟʤʝʥʷʝʪʩʷ ʩ ʰʘʛʦʤ ‌ ςςȟυЈ. 

ʊʘʙʣʠʮʘ 10.2 ï ʆʙʦʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʈʉʋ ʜʣʷ ʧʣʘʩʪʠʥ 

ʋʛʦʣ, 

ʛʨʘʜ. 

ʆʙʦʟʥʘʯʝʥʠʝ ʚ 

ʪʘʙʣʠʮʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʈʉʋ 

ʆʙʦʟʥʘʯʝʥʠʷ ʚ 

ʬʦʨʤʫʣʘʭ 

ʆʙʦʟʥʘʯʝʥʠʝ ʚ 

ʪʘʙʣʠʮʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʈʉʋ 

ʆʙʦʟʥʘʯʝʥʠʷ ʚ 

ʬʦʨʤʫʣʘʭ 

90 Sh90+ „  Sl90+ „  

90 Sh90- „  Slh90- „  

67,5 Sh67_5+ „  Sl67_5+ „  

67,5 Sh67_5- „  Sl67_5- „  

45 Sh45+ „  Sl45+ „  

45 Sh45- „  Sl45- „  

22,5 Sh22_5+ „  Sl22_5+ „  

22,5 Sh22_5- „  Sl22_5- „  

0 Sh0+ „  Sl0+ „  
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0 Sh0- „  Sl0- „  

-22,5 Sh_22_5+ „  Sl_22_5+ „  

-22,5 Sh_22_5- „  Sl_22_5- „  

-45 Sh_45+ „  Sl_45+ „  

-45 Sh_45- „  Sl_45- „  

-67,5 Sh_67_5+ „  Sl_67_5+ „  

-67,5 Sh_67_5- „  Sl_67_5- „  

90 Th90+ † Tl90+ †  

90 Th90- † Tl90- †  

45 Th45+ † Tl45+ †  

45 Th45- † Tl45- †  

0 Th0+ † Tl0+ †  

0 Th0- † Tl0- †  

ð Qx+ ὗ  Qy+ ὗ  

ð Qx- ὗ  Qy- ὗ  

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ɺ 15 ʚʝʨʩʠʠ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʯʝʨʝʟ ʂʘʨʪʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʦ ʪʘʢʞʝ ʙʳʣ ʦʩʪʘʚʣʝʥ ʠ ʩʪʘʨʳʡ 

ʤʝʭʘʥʠʟʤ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʷʚʣʷʶʪʩʷ: 

¶ ʂʦʵʬʬʠʮʠʝʥʪʳ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

¶ ʌʦʨʤʳ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʂʦʤʘʥʜʘ ʈʝʟʫʣʴʪʘʪʳ | ʋʩʪʦʡʯʠʚʦʩʪʴ ʚʳʚʦʜʠʪ ʪʘʙʣʠʮʫ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʟʘʧʘʩʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʬʦʨʤ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʙʝʨʝʪʝ ʩʪʨʦʯʢʫ ʚ ʪʘʙʣʠʮʝ ʠ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ "ʌʦʨʤʘ". 

ʈʝʟʫʣʴʪʘʪʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʝʪʘ 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʸʪʘ ʷʚʣʷʶʪʩʷ ʪʝ ʞʝ ʧʘʨʘʤʝʪʨʳ, ʯʪʦ 

ʠ ʜʣʷ ʣʠʥʝʡʥʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʦʧʦʨ ʠ ʢʘʥʘʪʦʚ 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʸʪʘ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʦʧʦʨ ʠ ʢʘʥʘʪʦʚ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟ 

çʨʘʙʦʪʘʶʱʠʭè ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʦʧʦʨ (ʥʝ ʨʘʙʦʪʘʶʱʠʝ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʦʧʦʨʳ ï 

ʧʝʨʝʯʝʨʢʠʚʘʶʪʩʷ). ɼʣʷ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʢʘʥʘʪʘʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʚʩʝ ʪʝ 



297 

ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ, ʥʦ ʩ ʫʯʝʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʝʨʞʥʝʚʦʛʦ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ï ʢʘʥʘʪ (ʛʠʙʢʘʷ ʥʠʪʴ). ɼʣʷ ʥʝʛʦ ʙʫʜʫʪ 

ʜʦʩʪʫʧʥʳ ʥʘʧʨʷʞʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʢʘʥʘʪʘʤʠ, ʘ ʪʘʢʞʝ ʫʩʠʣʠʷ ʚ ʢʘʥʘʪʝ ʠ 

ʧʨʦʚʠʩ ʢʘʥʘʪʘ.  

ʇʨʦʚʠʩ ï ʵʪʦ ʩʤʝʱʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢʘʥʘʪʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʢʘʥʘʪʘ. 

ʀ ʝʱʝ ʦʜʥʘ ʦʩʦʙʝʥʥʦʩʪʴ. ɽʩʣʠ ʢʘʥʘʪ, ʢʘʢ ʩʪʝʨʞʥʝʚʦʡ ʵʣʝʤʝʥʪ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʘ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʞʘʪʠʶ, ʪʦ ʦʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʡʜʝʪ ʚ ʨʝʞʠʤ, ʢʦʛʜʘ ʦʥ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʦʣʴʢʦ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʟʘ ʩʯʝʪ ʛʨʘʚʠʪʘʮʠʠ ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ ʚ 

ʤʝʩʪʘʭ ʢʨʝʧʣʝʥʠʷ ʢ ʢʦʥʩʪʨʫʢʮʠʠ çʪʷʥʫʱʠʝè ʫʩʠʣʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʟʘʜʘʯʠ ʧʣʘʩʪʠʯʥʦʩʪʠ 

ʈʘʩʯʝʪ ʬʠʟʠʯʝʩʢʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠ (ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʣʘʩʪʠʯʥʦʩʪʠ) ʚʦʟʤʦʞʥʦ ʩ 

ʫʯʝʪʦʤ ʨʘʟʛʨʫʟʢʠ (ʩʤ. ʢʦʤʘʥʜʫ ʈʘʩʯʝʪ / ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘé). ʇʨʠ ʨʘʩʯʝʪʝ ʩ ʫʯʝʪʦʤ 

ʨʘʟʛʨʫʟʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʛʨʫʞʝʥʠʷ ʩʦʟʜʘʶʪʩʷ ʜʚʘ: ɿʘʛʨʫʞʝʥʠʝ 0 ï ʅʘʛʨʫʟʢʘ ʠ ɿʘʛʨʫʞʝʥʠʝ 

1 ï ʈʘʟʛʨʫʟʢʘ.  

ʇʦʤʠʤʦ ʨʝʟʫʣʴʪʘʪʦʚ ʣʠʥʝʡʥʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʜʣʷ ʥʘʛʨʫʞʝʥʠʷ 

çʈʘʟʛʨʫʟʢʘè ʜʦʩʪʫʧʥʳ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ. 

ʇʦʤʠʤʦ ʨʝʟʫʣʴʪʘʪʦʚ ʣʠʥʝʡʥʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʜʣʷ ʥʘʛʨʫʞʝʥʠʷ çʅʘʛʨʫʟʢʘè 

ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ: ʧʦʣʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʫʧʨʫʛʠʝ 

ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ. 

ʂʦʤʧʦʥʝʥʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠʥʝʡʥʳʤ (EPSX, EPSY, EPSZ), ʩʜʚʠʛʦʚʳʤ (EPSXY, 

EPSYZ, EPSZX) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (EPSINT) ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʙʱʝʡ ʥʝʣʠʥʝʡʥʦʩʪʠ 

ʈʘʩʯʝʪ ʦʙʱʝʡ ʥʝʣʠʥʝʡʥʦʩʪʠ (ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ) 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʘʨʘʤʝʪʨʳ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʝʪʘ ʩ 

ʫʯʝʪʦʤ ʥʝʣʠʥʝʡʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ. ʇʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʟʤʦʞʝʥ ʜʣʷ ʜʚʫʭ 

ʨʝʞʠʤʦʚ ʅʘʛʨʫʟʢʘ ʠ ʈʘʟʛʨʫʟʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ 

ɺ 16 ʚʝʨʩʠʠ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʯʝʨʝʟ 

ʂʘʨʪʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʦ ʪʘʢʞʝ ʙʳʣ ʦʩʪʘʚʣʝʥ ʠ 

ʩʪʘʨʳʡ ʤʝʭʘʥʠʟʤ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ ʷʚʣʷʶʪʩʷ: 
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¶ ʅʝʩʢʦʣʴʢʦ ʧʝʨʚʳʭ ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

¶ ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

¶ ʄʦʜʘʣʴʥʘʷ ʤʘʩʩʘ ʜʣʷ ʢʘʞʜʦʡ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʳ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ɻʉʂ ʠ ʩʫʤʤʘ ʤʦʜʘʣʴʥʳʭ ʤʘʩʩ ʧʦ ʪʝʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ɺ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʦʨʤʘʭ ʤʥʦʛʠʭ ʩʪʨʘʥ (ɽʚʨʦʢʦʜ 8, UBC-97, ʩʝʡʩʤʠʯʝʩʢʠʝ ʥʦʨʤʳ 

ʋʢʨʘʠʥʳ ʠ ʜʨ.) ʧʨʠʥʷʪʦ, ʯʪʦ ʩʫʤʤʘ ʤʦʜʘʣʴʥʳʭ ʤʘʩʩ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʛʨʘʥʠʮʳ. ʆʙʳʯʥʦ ʜʣʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʥʠʤʘʝʪʩʷ 85-90%, ʜʣʷ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ï 70-90%. 

ʉʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ ʠ ʬʦʨʤʳ ʢʦʣʝʙʘʥʠʡ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʘʥʜʳ ʈʝʟʫʣʴʪʘʪʳ | ʉʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ. ʉʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ ʠ ʤʦʜʘʣʴʥʳʝ ʤʘʩʩʳ 

ʚʳʚʦʜʷʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʥʘ ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ɺ 16 ʚʝʨʩʠʠ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʯʝʨʝʟ 

ʂʘʨʪʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʵʪʦʤ ʦʢʥʝ ʥʘ ʚʢʣʘʜʢʝ 

ʉʪʘʪʠʢʘ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʚʦʟʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʩʪʘʪʠʯʥʫʶ ʢʘʨʪʠʥʢʫ 

ʜʣʷ ʣʶʙʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦʚʝʜʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ (ʅʘʧʨʷʞʝʥʠʷ, ʇʝʨʝʤʝʱʝʥʠʷ ʠ ʪ.ʧ.).  

ʅʘ ʚʢʣʘʜʢʝ ɸʥʠʤʘʮʠʷ ʧʨʦʩʤʘʪʨʠʚʘʝʤ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʩʤʦʪʨ 

ʘʥʠʤʠʨʦʚʘʥʥʦʡ ʢʘʨʪʠʥʢʠ ʦʪ ʚʨʝʤʝʥʠ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʆʢ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ 

ɸʥʠʤʘʮʠʷ ʚ ʢʦʪʦʨʦʤ ʟʘʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʘʥʠʤʘʮʠʠ. 

ʅʦ ʪʘʢʞʝ ʙʳʣ ʦʩʪʘʚʣʝʥ ʠ ʩʪʘʨʳʡ ʤʝʭʘʥʠʟʤ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ 

ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʷʚʣʷʶʪʩʷ: 

¶ ʇʝʨʝʤʝʱʝʥʠʷ ʫʟʣʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. 

¶ ʅʘʧʨʷʞʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʩʪʝʨʞʥʷʭ, ʧʣʘʩʪʠʥʘʭ ʠ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʘʭ. 

¶ ʈʝʘʢʮʠʠ ʚ ʦʧʦʨʘʭ. 

¶ ʉʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʢʦʣʝʙʘʥʠʡ. 

ʇʝʨʝʤʝʱʝʥʠʷ ʫʟʣʦʚ ʢʦʥʩʪʨʫʢʮʠʠ 

ʋʟʣʦʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚʳʚʦʜʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʈʝʟʫʣʴʪʘʪʳ | ɻʨʘʬʠʢ 

ʇʝʨʝʤʝʱʝʥʠʷ. ʅʠʞʝ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʛʨʘʬʠʢʘ. 
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ʈʠʩʫʥʦʢ 10.10 ï ʆʢʥʦ ʛʨʘʬʠʢʘ ʠʟʤʝʥʝʥʠʷ ʚʳʥʫʞʜʘʶʱʝʡ ʥʘʛʨʫʟʢʠ (ʢʨʘʩʥʘʷ ʣʠʥʠʷ) ʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʫʟ-ʣʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪ ʚʨʝʤʝʥʠ. 

ʅʘʧʨʷʞʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʷ, ʫʩʠʣʠʷ 

ʅʘʧʨʷʞʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʩʪʝʨʞʥʷʭ, ʧʣʘʩʪʠʥʘʭ ʠ ʦʙʲʸʤʥʳʭ ʵʣʝʤʝʥʪʘʭ, ʪʘʢʞʝ, 

ʢʘʢ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʚʥʫʪʨʝʥʥʠʝ ʫʩʠʣʠʷ, ʚʳʚʦʜʠʪʩʷ ʚ ʚʠʜʝ ʮʚʝʪʦʚʳʭ ʢʘʨʪ ʜʣʷ ʢʘʞʜʦʛʦ 

ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʤʝʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ. 

ʏʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʘʥʠʤʘʮʠʶ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ ʉʪʘʨʪ/ʧʘʫʟʘ. ɺ ʧʦʣʝ ʚʚʦʜʘ ʇʝʨʠʦʜ 

ʘʥʠʤʘʮʠʠ ʟʘʜʘʝʤ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʜʣʠʪʴʩʷ ʦʜʠʥ ʧʝʨʠʦʜ 

ʘʥʠʤʘʮʠʠ. ʅʘ ʩʘʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʨʦʠʪʩʷ ʢʘʨʪʘ ʥʘʧʨʷʞʝʥʠʡ (ʧʝʨʝʤʝʱʝʥʠʡ) 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʳʙʨʘʥʥʦʡ ʢʘʨʪʝ ʰʢʘʣʘ ʩ ʜʠʘʧʘʟʦʥʦʤ ʨʝʟʫʣʴʪʘʪʦʚ. ʉ 

ʧʦʤʦʱʴʶ ʥʘʩʪʨʦʝʢ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ çɸʥʠʤʘʮʠʷè ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʥʝ ʧʦʣʥʳʡ 

ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ, ʘ ʪʦʣʴʢʦ ʢʘʢʫʶ-ʪʦ ʝʛʦ ʯʘʩʪʴ. ʇʦʩʣʝ ʧʨʦʩʤʦʪʨʘ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʮʠʢʣʘ 

ʘʥʠʤʘʮʠʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʩʘʤ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ ʚ AVI ï ʬʘʡʣ ʩ ʧʦʤʦʱʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʩʪʨʦʠʪʩʷ ʛʨʘʬʠʢ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ ʚ 

ʧʨʦʠʟʚʦʣʴʥʦʤ ʩʝʯʝʥʠʠ ʩʪʝʨʞʥʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʈʝʟʫʣʴʪʘʪʳ | ɻʨʘʬʠʢ ʅʘʧʨʷʞʝʥʠʡ. 

ʈʘʩʯʝʪ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʝʨʞʥʝʡ 

ʈʘʩʯʝʪ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ 

ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚ ʜʘʥʥʦʡ ʚʝʨʩʠʠ APM Structure3D 

ʨʝʘʣʠʟʦʚʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʅʠʇ II-23-81* (ʉʇ 16.13330.2011) 
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ñʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠò. ʇʨʦʚʝʨʢʘ ʧʨʦʯʥʦʩʪʠ / ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʘ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʨʘʩʯʝʪʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ 

ʩʪʘʪʠʯʝʩʢʠʡ ʠʣʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʡ ʨʘʩʯʝʪ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʈʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʤʘʥʜʦʡ ʤʝʥʶ ʈʘʩʯʝʪ | ʇʨʦʚʝʨʢʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʣʠ ʚ 

ʜʠʘʣʦʛʝ ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʥʦʧʢʦʡ ʈʘʩʯʝʪ. ʂʥʦʧʢʘ ʈʘʩʯʸʪ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ 

ʧʨʦʚʝʨʢʫ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʝ ʟʘʢʨʳʚʘʷ ʦʢʥʘ ʜʠʘʣʦʛʘ 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʥʝ ʧʨʦʭʦʜʠʪ ʚʩʝ ʧʨʦʚʝʨʢʠ, ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʩʝʯʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʧʨʠ 

ʫʩʪʘʥʦʚʢʝ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʬʣʘʞʦʢ ʇʦʜʙʠʨʘʪʴ 

ʩʝʯʝʥʠʝ ʠ ʚʳʙʨʘʪʴ ʙʠʙʣʠʦʪʝʢʫ ʩʝʯʝʥʠʡ, ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ ɿʘʛʨʫʟʠʪʴ ʙʠʙʣʠʦʪʝʢʫ.  

ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʨʢʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʜʙʦʨʘ 

ʩʝʯʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʝʜʠʪʴ ʟʘ ʪʠʧʦʤ ʩʝʯʝʥʠʷ, ʟʘʜʘʚʘʝʤʳʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʵʣʝʤʝʥʪʫ. ʊ.ʝ. ʩʝʯʝʥʠʝ ʩʪʝʨʞʥʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ 

ʵʣʝʤʝʥʪ, ʠ ʩʝʯʝʥʠʷ ʚ ʙʠʙʣʠʦʪʝʢʝ, ʚʳʙʨʘʥʥʦʡ ʜʣʷ ʧʦʜʙʦʨʘ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʠʥ ʪʠʧ. 

ʅʘʧʨʠʤʝʨ: ʝʩʣʠ ʩʝʯʝʥʠʝ ʩʪʝʨʞʥʝʡ ï ʜʚʫʪʘʚʨ, ʪʦ ʚ ʙʠʙʣʠʦʪʝʢʝ ʜʣʷ ʧʦʜʙʦʨʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʪʦʣʴʢʦ ʜʚʫʪʘʚʨʦʚʳʝ ʩʝʯʝʥʠʷ. 

ʂʥʦʧʢʘ ʈʝʟʫʣʴʪʘʪʳ ʚ ʜʠʘʣʦʛʝ ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʨʢʠ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

 

ʈʠʩʫʥʦʢ 10.11 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ ʧʨʠʚʦʜʠʪʩʷ ʪʠʧ ʧʨʦʚʝʨʢʠ, ʘ ʚʦ ʚʪʦʨʦʤ ʠ ʚ ʪʨʝʪʴʝʤ ï 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʦʚʝʨʢʠ çʇʨʦʯʥʦʩʪʴ ʧʨʠ 

ʨʘʩʪʷʞʝʥʠʠ/ʩʞʘʪʠʠè ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʜʝʪ ʦʪʥʦʰʝʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʩʞʠʤʘʶʱʝʛʦ/ʨʘʩʪʷʛʠʚʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʤʫ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʢʨʠʪʝʨʠʷʤ ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʨʦʚʝʨʢʠ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʜʝʪ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ. ʅʘ ʨʠʩʫʥʢʝ 10.11 ʤʦʞʥʦ ʚʠʜʝʪʴ, 
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ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʦʚʝʨʦʢ ʥʝ ʧʨʦʰʣʠ (ʦʥʠ ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ), ʠ ʧʨʠ ʨʘʩʯʸʪʝ ʙʳʣʦ 

ʧʦʜʦʙʨʘʥʦ ʩʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʧʨʦʚʝʨʢʘʤ ʉʅʠʇ. 

ʂʥʦʧʢʘ ɿʘʤʝʥʠʪʴ ʩʝʯʝʥʠʝ ʧʨʦʚʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʟʘʤʝʥʫ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʩʪʝʨʞʥʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʥʘ ʧʦʜʦʙʨʘʥʥʦʝ. ʂʥʦʧʢʘ ɺʝʨʥʫʪʴ 

ʩʝʯʝʥʠʝ ï ʚʦʟʚʨʘʱʘʝʪ ʠʩʭʦʜʥʦʝ ʩʝʯʝʥʠʝ ʩʪʝʨʞʥʷʤ, ʚʭʦʜʷʱʠʤ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʸʪʘ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʥʘʧʨʷʞʸʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʜʝʣʠ ʢʦʥʩʪʨʫʢʮʠʠ (ʩʤ. ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ), 

ʘ ʪʘʢʞʝ ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʚʟʘʠʤʥʦʛʦ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʥʪʘʢʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʠʟʦʦʙʣʘʩʪʝʡ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʸʪʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩʦʩʪʦʷʥʠʝ ʢʦʥʪʘʢʪʥʳʭ/ʮʝʣʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʦʮʝʥʠʪʴ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʧʣʦʱʘʜʢʠ ʢʦʥʪʘʢʪʘ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʥʦʨʤʘʣʴʥʦʡ 

ʩʠʣʳ, ʘ ʪʘʢʞʝ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʦʯʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʨʝʰʝʥʠʷ ʧʦ ʢʘʨʪʝ ʚʟʘʠʤʥʦʛʦ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʜʝʪʘʣʝʡ. 

ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʣʠʙʦ ʦʪʜʝʣʴʥʦ ʦʪ ʚʩʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʣʠʙʦ ʥʘ ʧʦʣʫʧʨʦʟʨʘʯʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʩʤʦʪʨʘ ʠʟʦʦʙʣʘʩʪʝʡ ʜʣʷ 

ʢʦʥʪʘʢʪʥʳʭ ʠ ʮʝʣʝʚʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʈʘʩʰʠʨʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʨʤʠʨʦʚʘʥʠʷ 

ɼʣʷ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʘʨʤʠʨʦʚʘʥʠʷ ʩʣʫʞʘʪ 

ʢʦʤʘʥʜʳ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çʈʝʟʫʣʴʪʘʪʳ ʘʨʤʠʨʦʚʘʥʠʷè.  

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʦʩʪʫʧʥʘ ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʨʝʞʠʤʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʢʦʤʘʥʜʘ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ | ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʵʣʝʤʝʥʪʳ). 

ʆʧʠʩʘʥʠʝ ʢʦʤʘʥʜ ʤʝʥʶ ʧʨʠʚʦʜʠʪʩʷ ʥʠʞʝ. 

 
ʈʠʩʫʥʦʢ 10.12 ï ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʈʝʟʫʣʴʪʘʪʳ ʘʨʤʠʨʦʚʘʥʠʷ 

 ʦʙʲʝʤʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʘʨʤʠʨʦʚʘʥʠʷ ʧʣʘʩʪʠʥʯʘʪʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

 ʧʦʢʘʟʘʪʴ ʚʝʨʭʥʶʶ ʘʨʤʘʪʫʨʫ ʧʦ ʦʩʠ ʭ 

 ʧʦʢʘʟʘʪʴ ʥʠʞʥʶʶ ʘʨʤʘʪʫʨʫ ʧʦ ʦʩʠ ʭ 

 ʧʦʢʘʟʘʪʴ ʚʝʨʭʥʶʶ ʘʨʤʘʪʫʨʫ ʧʦ ʦʩʠ y 
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 ʧʦʢʘʟʘʪʴ ʥʠʞʥʶʶ ʘʨʤʘʪʫʨʫ ʧʦ ʦʩʠ y 

 ʦʙʲʝʤʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʘʨʤʠʨʦʚʘʥʠʷ ʩʪʝʨʞʥʝʚʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

 ʧʦʢʘʟʘʪʴ ʧʨʦʜʦʣʴʥʫʶ ʘʨʤʘʪʫʨʫ ʩʪʝʨʞʥʝʚʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

 ʧʦʢʘʟʘʪʴ ʧʦʧʝʨʝʯʥʫʶ ʘʨʤʘʪʫʨʫ ʩʪʝʨʞʥʝʚʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

 ʧʦʢʘʟʘʪʴ ʦʜʠʥʦʯʥʳʝ ʬʫʥʜʘʤʝʥʪʳ 

 ʦʪʦʙʨʘʞʘʪʴ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʳ ʩ ʥʝ ʧʨʦʡʜʝʥʥʳʤ ʨʘʩʯʝʪʦʤ (ʘʢʪʠʚʥʦʛʦ ʪʠʧʘ) 

 ʦʪʦʙʨʘʞʘʪʴ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʳ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʩʯʝʪʘ 

 ʦʪʦʙʨʘʞʘʪʴ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʳ ʙʝʟ ʧʨʦʜʦʣʴʥʦʡ ʘʨʤʘʪʫʨʳ 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ 

ɺʳʟʦʚ ʚ APM Structure3D 

ʂʦʤʘʥʜʘ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ | ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ... 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ "ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ", ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 10.13. 

 
ʈʠʩʫʥʦʢ 10.13 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ "ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ" 

ɹʣʦʢ ʇʘʨʘʤʝʪʨʳ 

ʋʟʝʣ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʚʝʩʪʠ ʥʦʤʝʨ ʫʟʣʘ ʠʣʠ ʧʦʟʚʦʣʠʪʴ ʧʨʦʛʨʘʤʤʝ ʥʘʡʪʠ ʝʛʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʝʩʣʠ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ʤʝʥʴʰʝ ʥʫʣʷ).  

ʊʝʦʨʠʷ ʧʨʦʯʥʦʩʪʠ. ɽʩʣʠ ʚ ʧʦʣʝ ʋʟʝʣ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ʤʝʥʴʰʝ ʥʫʣʷ, ʪʦ ʥʦʤʝʨ ʫʟʣʘ 

ʥʘʭʦʜʠʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʦʜʥʦʡ ʠʟ ʪʝʦʨʠʡ ʧʨʦʯʥʦʩʪʠ: 

1. ʊʝʦʨʠʷ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ (SVM); 

Ὓ  
ρ

Ѝς
„ „ „ „ „ „ φ† † †  

ʛʜʝ: „, „, „ ï ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, † , † , †  ï ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. 

2. ʊʝʦʨʠʷ ʄʦʨʘ (SMOHR); 

Ὓ Ὓ
„

„
Ὓ 
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ʛʜʝ: Ὓ, Ὓ ï ʛʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ,  „ ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, 

„ ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ. 

3. ʊʝʦʨʠʷ ʥʘʠʙʦʣʴʰʠʭ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (S1); 

Ὓ Ὓ 

4. ʊʝʦʨʠʷ ʥʘʠʙʦʣʴʰʠʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʫʜʣʠʥʝʥʠʡ (MAXEPS); 

Ὓ Ὓ ‘Ὓ Ὓ  

ʛʜʝ ‘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ. 

5. ʊʝʦʨʠʷ ʥʘʠʙʦʣʴʰʠʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (SMAXTAU); 

Ὓ
Ὓ Ὓ

ς
 

ɺʳʙʦʨ ʛʨʘʬʠʢʘ. ʂʦʣ-ʚʦ ʧʨʦʮʝʥʪʦʚ ʦʪ ʤʘʢʩ. ʀʟ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʜʠʘʛʨʘʤʤ (ʦʩʴ 

ʦʨʜʠʥʘʪ ï ʥʘʧʨʷʞʝʥʠʝ ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʝʦʨʠʡ ʧʨʦʯʥʦʩʪʠ, ʦʩʴ ʘʙʩʮʠʩʩ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ (ʫʟʣʘ)) ʚʳʙʠʨʘʝʪʩʷ ʦʜʥʘ, ʫ ʢʦʪʦʨʦʡ ʣʠʥʠʷ ʪʨʝʥʜʘ, ʧʦʣʫʯʝʥʥʘʷ ʧʦ 

ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ, ʨʝʟʢʦ ʫʙʳʚʘʝʪ (ʛʨʘʜʠʝʥʪ ʫʙʳʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʳʡ). 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʥʘʧʨʷʞʝʥʠʶ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʚʳʙʦʨʘ ʜʠʘʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʪʨʝʟʦʢ ʦʩʠ ʦʨʜʠʥʘʪ. ɼʣʷ ʵʪʦʛʦ ʥʘʭʦʜʠʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʧʦʨʦʛʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʟʘʜʘʥʥʦʝ 

ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ. ɿʘʪʝʤ, ʣʠʥʠʷ ʪʨʝʥʜʘ ʜʣʷ ʢʘʞʜʦʡ ʠʟ 

ʜʠʘʛʨʘʤʤ ʩʪʨʦʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʪʝʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʜʠʘʧʘʟʦʥʝ ʤʝʞʜʫ 

ʤʠʥʠʤʘʣʴʥʳʤ ʧʦʨʦʛʦʚʳʤ ʟʥʘʯʝʥʠʝʤ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ (ʦʙʨʘʟʫʶʱʠʭ ʦʪʨʝʟʦʢ ʦʩʠ 

ʦʨʜʠʥʘʪ). 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʨʘʩʩʪʦʷʥʠʶ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʚʳʙʦʨʘ ʜʠʘʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʪʨʝʟʦʢ ʦʩʠ ʘʙʩʮʠʩʩ. ɼʣʷ ʵʪʦʛʦ ʥʘʭʦʜʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʨʦʛʦʚʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʟʘʜʘʥʥʦʝ 

ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ. ɿʘʪʝʤ, ʣʠʥʠʷ ʪʨʝʥʜʘ ʜʣʷ ʢʘʞʜʦʡ ʠʟ 

ʜʠʘʛʨʘʤʤ ʩʪʨʦʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʪʝʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʥʫʣʷ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ (ʦʙʨʘʟʫʶʱʠʭ ʦʪʨʝʟʦʢ ʦʩʠ ʘʙʩʮʠʩʩ).  

ɻʨʘʬʠʢʠ ʩʪʨʦʷʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

1. ʆʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ (ʫʟʣʘ) (ʥʘʡʜʝʥʥʦʛʦ ʚ ʧʫʥʢʪʝ 1) ʧʨʦʚʦʜʠʪʩʷ ʣʫʯ ʯʝʨʝʟ ʚʩʝ 

ʫʟʣʳ ʪʝʭ ʂʕ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ (ʫʟʣʫ);  

2. ʆʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ (ʫʟʣʘ) (ʥʘʡʜʝʥʥʦʛʦ ʚ ʧʫʥʢʪʝ 1) ʧʨʦʚʦʜʠʪʩʷ ʣʫʯ ʯʝʨʝʟ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʪʝʭ ʂʕ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ (ʫʟʣʫ); 

3. ɺ ʪʦʯʢʘʭ (ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ ʧʝʨʝʩʝʯʝʥʠʷ ʣʫʯʝʡ ʩ ʛʨʘʥʷʤʠ ʂʕ), ʣʝʞʘʱʠʭ ʧʦ 

ʦʜʥʫ ʩʪʦʨʦʥʫ ʦʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ (ʫʟʣʘ) ʚʳʯʠʩʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʵʪʦʡ 

ʪʦʯʢʠ; 

4. ʇʫʥʢʪ 3 ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚʩʝ ʣʫʯʠ. 



304 

ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤ ʥʘ 4-ʭ ʫʟʣʦʚʦʤ ʦʙʲʝʤʥʦʤ ʂʕ ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩʫʥʢʝ 10.14. 

ʇʫʥʢʪ 1: 0 ï ʥʦʤʝʨ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ (ʫʟʣʘ); ʊʨʠ ʣʫʯʘ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. 

ʇʫʥʢʪ 2: 0 ï ʥʦʤʝʨ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ (ʫʟʣʘ); ɻʎ - ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʂʕ; ʆʜʠʥ 

ʣʫʯ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. 

ʇʫʥʢʪ 3: 1, 2, 3, 4 ï ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʢʘʞʜʦʛʦ ʣʫʯʘ ʩ ʛʨʘʥʷʤʠ ʂʕ; 

ʇʫʥʢʪ 4: ʇʫʥʢʪ 3 ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʪʳʨʝ ʨʘʟʘ (ʪ.ʢ. ʠʤʝʝʤ ʯʝʪʳʨʝ ʣʫʯʘ) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʯʝʪʳʨʝ ʜʠʘʛʨʘʤʤʳ "ʅʘʧʨʷʞʝʥʠʝ, ʄʇʘ ï ʈʘʩʩʪʦʷʥʠʝ ʦʪ 

ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ (ʫʟʣʘ), ʤʤ". 

 
ʈʠʩʫʥʦʢ 10.14 ï ʉʭʝʤʘ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʥʘ ʧʨʠʤʝʨʝ 4-ʭ ʫʟʣʦʚʦʛʦ ʪʝʪʨʘʵʜʨʘ 

ɺʳʯʠʩʣʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʂʦʣ-ʚʦ ʧʨʦʮʝʥʪʦʚ ʦʪ ʤʘʢʩ. ʅʦʤʠʥʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʧ. 4.  

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʥʘʧʨʷʞʝʥʠʶ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ (ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ) ʥʘ 

ʜʝʣʴʪʫ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʫʟʣʘ, ʥʘʧʨʷʞʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʛʦ ʚ 

ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʡ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ. ɽʩʣʠ ʵʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʤʝʥʴʰʝʝ 

ʠʟ ʜʚʫʭ ʥʘʧʨʷʞʝʥʠʠ ʥʘ ʧʦʩʣʝʜʥʝʤ ʰʘʛʝ (ʜʝʣʴʪʘ) ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʥʦʤʠʥʘʣʴʥʦʝ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʨʘʩʩʪʦʷʥʠʶ. ɺʥʘʯʘʣʝ ʚʳʯʠʩʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʚ ʧʨʦʮʝʥʪʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʡ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ, ʢʦʪʦʨʦʝ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ. ɿʘʪʝʤ, ʠʟ 

ʢʦʦʨʜʠʥʘʪ ʧʦ ʢʦʪʦʨʳʤ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʨʘʩʩʪʦʷʥʠʶ 

(ʢʦʦʨʜʠʥʘʪʳ ʦʩʠ ʘʙʩʮʠʩʩ). ɿʘ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʢʦʤʧʦʥʝʥʪʘ ʧʦ ʨʘʩʩʪʦʷʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʣʠ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

ʐʘʛ ʧʦ ʨʘʩʩʪʦʷʥʠʶ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦ ʥʘʧʨʷʞʝʥʠʶ. 

ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦ ʧʣʦʱʘʜʠ ʛʨʘʬʠʢʘ. ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ 

ʚʳʙʨʘʥʥʦʛʦ ʛʨʘʬʠʢʘ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʧʣʦʱʘʜʠ ʵʪʦʛʦ ʛʨʘʬʠʢʘ.   
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ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦ ʫʩʣʦʚʠʶ. ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ 

ʛʨʘʬʠʢʘ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʥʘʩʪʨʦʝʢ ʚ ʨʘʟʜʝʣʝ ɺʳʯʠʩʣʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. 

ɹʣʦʢ ʈʝʟʫʣʴʪʘʪʳ 

ɼʣʷ ʟʘʛʨʫʞʝʥʠʷ. ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʟʘʛʨʫʞʝʥʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ 

ʨʘʩʯʝʪ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. ɺ ʧʦʣʝ ʚʳʚʦʜʠʪʴʩʷ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʝʦʨʠʡ ʧʨʦʯʥʦʩʪʠ.  

ɸʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ: 

1. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ 

ὛὥὺὫ
В ὛὲέὨὩ

ὔ
 

ʛʜʝ: Ὥ ï ʠʥʜʝʢʩ ʂʕ, ὔ ï ʯʠʩʣʦ ʫʟʣʦʚ ʚ ʂʕ, ὛὲέὨὩ ï ʥʘʧʨʷʞʝʥʠʝ ʚ Ὦ-ʦʤ ʫʟʣʝ ʂʕ. 

2. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ 

ὛὥὺὫ
В ὛὥὺὫ

ὓ
 

ʛʜʝ: ὓ ï ʯʠʩʣʦ ʂʕ, ʩʭʦʜʷʱʠʭʩʷ ʚ ʫʟʣʝ. 

ʕʪʦ ʟʥʘʯʝʥʠʝ ʙʝʨʝʪʩʷ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʦʝ. 

ʂʦʵʬʬ. ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʪʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠʟ ʧ. 3 ʢ ʟʥʘʯʝʥʠʶ 

ʥʘʧʨʷʞʝʥʠʷ ʠʟ ʧ. 5 ʠ ʝʩʪʴ ʢʦʵʬʬ. ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʂʥʦʧʢʘ ɺʳʯʠʩʣʠʪʴ. ɿʘʧʫʩʢʘʝʪ ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ. 

ʂʥʦʧʢʘ ʇʦʢʘʟʘʪʴ ʛʨʘʬʠʢʠ. ʆʪʦʙʨʘʞʘʝʪ ʚʩʝ ʛʨʘʬʠʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʩʯʝʪʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʛʨʘʬʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʡ ʩʪʠʣʴ ʠ ʮʚʝʪ. ɺʳʙʨʘʥʥʳʡ ʛʨʘʬʠʢ ʠʤʝʝʪ 

ʫʚʝʣʠʯʝʥʥʫʶ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ, ʪʦʣʱʠʥʫ ʣʠʥʠʠ. 

ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʝʰʠʤ ʟʘʜʘʯʫ ʂʠʨʰʘ (ʨʘʩʪʷʞʝʥʠʝ ʧʣʘʩʪʠʥʳ ʩ ʦʪʚʝʨʩʪʠʝʤ ʚ 

ʮʝʥʪʨʝ) ʠ ʥʘʡʜʝʤ ʫʩʣʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ. ʂʕ-

ʤʦʜʝʣʴ ʧʣʘʩʪʠʥʳ ʩʦʩʪʦʠʪ ʠʟ 4-ʭ ʫʟʣʦʚʳʭ ʪʝʪʨʘʵʜʨʦʚ (ʨʠʩʫʥʦʢ 10.15). ʅʠʞʥʷʷ ʛʨʘʥʴ ʂʕ-

ʤʦʜʝʣʠ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʘ, ʘ ʢ ʚʝʨʭʥʝʡ ʧʨʠʣʦʞʝʥʘ ʥʘʛʨʫʟʢʘ ʚ ʚʠʜʝ ʜʘʚʣʝʥʠʷ ʥʘ ʦʙʲʝʤʥʳʝ 

ʵʣʝʤʝʥʪʳ ὖ ρππ ̇˜.́ ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʄʠʟʝʩʫ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 10.16. 
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ʈʠʩʫʥʦʢ 10.15 ï ʂʕ-ʤʦʜʝʣʴ ʧʣʘʩʪʠʥʳ ʩ ʦʪʚʝʨʩʪʠʝʤ 

 
ʈʠʩʫʥʦʢ 10.16 ï ʂʘʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʄʠʟʝʩʫ 
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ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʰʘʛʦʚ: 

1) ʅʘ ʨʠʩʫʥʢʝ 10.17 ʧʦʢʘʟʘʥʳ ʚʚʝʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠ ʟʘʜʘʥʘ 

ʪʝʦʨʠʷ ʧʨʦʯʥʦʩʪʠ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ (SVM). ʅʦʤʝʨ ʫʟʣʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʥʘʧʨʷʞʝʥʠʠ ʦʧʨʝʜʝʣʠʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʦʩʢʦʣʴʢʫ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʝʥʴʰʝ ʥʫʣʷ. 

 

ʈʠʩʫʥʦʢ 10.17 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ "ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ" 

2) ʅʘʞʠʤʘʝʤ ʢʥʦʧʢʫ "ɺʳʯʠʩʣʠʪʴ" 

ʇʦ ʪʝʦʨʠʠ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʧʨʷʞʝʥʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʫʟʣʘ ʧʦʜ ʥʦʤʝʨʦʤ 1303. ʉ ʫʯʝʪʦʤ ʂʕ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʜʘʥʥʦʤʫ ʫʟʣʫ, ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ 16 ʜʠʘʛʨʘʤʤ. ʅʘ ʨʠʩʫʥʢʝ 10.18 ʧʨʠʚʝʜʝʥʳ ʜʠʘʛʨʘʤʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʚ 

ʨʝʜʘʢʪʦʨʝ Microsoft Excel. 

 
ʈʠʩʫʥʦʢ 10.18 ï ɼʠʘʛʨʘʤʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʠʤʝʨʝ 

ɺʳʙʦʨ ʜʠʘʛʨʘʤʤʳ. ʂʦʣ-ʚʦ ʧʨʦʮʝʥʪʦʚ ʦʪ ʤʘʢʩ.  

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʥʘʧʨʷʞʝʥʠʶ. ʇʨʠ ʟʥʘʯʝʥʠʠ 60% ʦʪ ʤʘʢʩ. ʧʦʨʦʛʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ 288,27 ʄʇʘ. ʉʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʣʠʥʠʠ ʪʨʝʥʜʘ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʜʠʘʛʨʘʤʤ, ʧʨʠʤʝʥʷʶʪʩʷ ʜʘʥʥʳʝ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʧʦʨʦʛʦʚʳʤ (ʥʘ ʨʠʩʫʥʢʝ 10.19 ʦʪʤʝʯʝʥʦ ʢʘʢ "ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 

ʜʠʘʧʘʟʦʥ"). ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʜʠʘʛʨʘʤʤ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʙʳʚʘʥʠʝ ʣʠʥʠʠ ʪʨʝʥʜʘ 
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ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʛʨʘʤʤʝ ʧʦʜ ʥʦʤʝʨʦʤ 16. ʆʥʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 10.19 ï ʉʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʠʘʛʨʘʤʤ 

ɺʳʯʠʩʣʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʂʦʣ-ʚʦ ʧʨʦʮʝʥʪʦʚ ʦʪ ʤʘʢʩ.  

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʨʘʩʩʪʦʷʥʠʶ. ɿʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ 

(ʨʘʩʩʪʦʷʥʠʝ) ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʘʚʣʷʝʪ 20,44 ʤʤ. ʉ ʟʘʜʘʥʥʳʤ 40% 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʨʦʛʦʚʦʝ ʨʘʩʩʪʦʷʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 8,17 ʤʤ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ʚʳʙʨʘʥʥʦʡ ʜʠʘʛʨʘʤʤʳ, ʟʥʘʯʝʥʠʝ ʢʦʤʧʦʥʝʥʪʳ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ, ʧʨʝʚʳʰʘʶʱʝʡ 

ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʩʦʩʪʘʚʣʷʝʪ 9,13 ʤʤ. ɿʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʢʦʤʧʦʥʝʥʪʝ ʦʩʠ ʦʨʜʠʥʘʪ 

ʚ ʵʪʦʡ ʪʦʯʢʝ ʩʦʩʪʘʚʣʷʝʪ 235,8 ʄʇʘ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʥʦʤʠʥʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ ʈʠʩʫʥʦʢ 10.21. ʅʦʤʝʨ ʫʟʣʘ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘʧʨʷʞʝʥʠʠ ï 1303. ʆʢʨʫʛʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʧʨʷʞʝʥʠʡ ï 2.04. 
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ʈʠʩʫʥʦʢ 10.20 ï ʉʭʝʤʘ ʥʘʭʦʞʜʝʥʠʷ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 10.21. ʅʦʤʝʨ ʫʟʣʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘʧʨʷʞʝʥʠʠ ï 1303. ʆʢʨʫʛʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʥʘʧʨʷʞʝʥʠʡ ï 2.04. 

 
ʈʠʩʫʥʦʢ 10.21 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ "ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ" ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʏʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ ʛʨʘʬʠʢʠ, ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ "ʇʦʢʘʟʘʪʴ ʛʨʘʬʠʢʠ". ʅʘ 

ʨʠʩʫʥʢʝ 10.22 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ. ʂʘʨʪʠʥʘ ʠʜʝʥʪʠʯʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʧʦʷʩʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʚʳʯʠʩʣʝʥʠʷ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɻʨʘʬʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʦʪ 
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ʨʘʩʩʪʦʷʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 10.22, ʛʨʘʬʠʢ, ʢʦʪʦʨʳʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʘʨʘʤʝʪʨʘʤ ʨʘʩʯʝʪʘ, 

ʦʪʤʝʯʝʥ ʞʠʨʥʦʡ ʩʧʣʦʰʥʦʡ ʣʠʥʠʝʡ. 

 
ʈʠʩʫʥʦʢ 10.22 ï ɻʨʘʬʠʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ 
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ɻʣʘʚʘ 11. ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʠ ʩʠʩʪʝʤʘ ʦʪʢʣʠʢʦʚ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʟʘʜʘʯʠ ʜʣʷ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʧʨʦʛʨʘʤʤʝ ʧʦʷʚʠʣʦʩʴ 

ʦʪʜʝʣʴʥʦʝ ʦʢʥʦ çʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷè, ʜʦʩʪʫʧʥʦʝ ʚ ʤʝʥʶ çʈʘʩʯʸʪʳè. ɺ ʥʸʤ 

ʧʦʣʴʟʦʚʘʪʝʣʶ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʩʧʝʰʥʦʛʦ ʨʘʩʯʸʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʞʜʦʤʫ ʠʟ ʧʦʜʧʫʥʢʪʦʚ ʜʝʨʝʚʘ çʊʦʧʦʣʦʛʠʯʝʩʢʘʷ 

ʦʧʪʠʤʠʟʘʮʠʷè. 

 
ʈʠʩʫʥʦʢ 11.1 ï ʆʢʥʦ ʨʘʩʯʸʪʘ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ɺʳʙʦʨ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʇʦʜ ʦʙʣʘʩʪʴʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʆʇ) ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʙʣʘʩʪʴ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʤʘʪʝʨʠʘʣʘ ʚ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʭʦʜʝ ʦʧʪʠʤʠʟʘʮʠʠ. ʆʇ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʚ ʥʘʰʝʡ ʧʨʦʛʨʘʤʤʝ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʥʘʟʥʘʯʝʥʠʷ ʢʦʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ 

ʩʚʦʡʩʪʚʘ çʦʙʲʝʤʥʘʷ ʜʦʣʷè.   

 
ʈʠʩʫʥʦʢ 11.2 ï ʇʫʥʢʪ ʜʝʨʝʚʘ çʇʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè 

ʂʥʦʧʢʘ çɼʦʙʘʚʠʪʴè ʧʦʟʚʦʣʷʝʪ ʧʨʠʩʚʦʠʪʴ ʚʳʜʝʣʝʥʥʳʤ ʂʕ ʩʚʦʡʩʪʚʦ çʆʙʲʝʤʥʫʶ 

ʜʦʣʷè, ʪʝʤ ʩʘʤʳʤ ʚʢʣʶʯʠʚ ʠʭ ʚ ʦʙʣʘʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 
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ʂʥʦʧʢʘ çʋʜʘʣʠʪʴè ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʫ ʚʳʜʝʣʝʥʥʳʭ ʂʕ ʩʚʦʡʩʪʚʦ çʆʙʲʝʤʥʫʶ 

ʜʦʣʷè, ʪʝʤ ʩʘʤʳʤ ʠʩʢʣʶʯʠʚ ʠʭ ʠʟ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʂʥʦʧʢʘ çʆʯʠʩʪʠʪʴè ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʩʚʦʡʩʪʚʦ çʆʙʲʝʤʥʫʶ ʜʦʣʷè ʫ ʚʩʝʭ 

ʢʦʥʝʯʥʳʭ ʂʕ, ʪʝʤ ʩʘʤʳʤ ʫʜʘʣʠʚ ʦʙʣʘʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʂʥʦʧʢʘ çʇʦʢʘʟʘʪʴè ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʆʙʲʝʤʥʘ ʜʦʣʷè, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʪʝʢʫʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʥʳʭ ʜʦʣʝʡ ʚ ʤʦʜʝʣʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʩʪʘʥʦʚʢʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ, ʦʪʢʣʠʢʠ 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʫʪʝʤ ʟʘʜʘʥʠʷ 

ʎ.ʌ. ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʦʪʢʣʠʢʦʚ ʩʠʩʪʝʤʳ.  

ʇʦʜ ʦʪʢʣʠʢʦʤ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ APM Structure 3D ʧʦʥʠʤʘʝʪʩʷ ʢʘʢʦʝ-ʣʠʙʦ 

ʟʥʘʯʝʥʠʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʝʸ ʩʦʩʪʦʷʥʠʷ. ɺ ʭʦʜʝ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʠʰʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʢʣʠʢʘ ʩʠʩʪʝʤʳ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʥʳʭ ʜʦʣʝʡ. 

ʃʶʙʦʡ ʦʪʢʣʠʢ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʳ ʜʣʷ ʎ.ʌ. ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʷ. ʅʠʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ ʩ ʢʨʘʪʢʠʤ ʦʧʠʩʘʥʠʝʤ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʟʘʜʘʥʠʷ. 

 
ʈʠʩʫʥʦʢ 11.3 ï ʆʢʥʘ ʥʘʩʪʨʦʝʢ ʦʪʢʣʠʢʦʚ ʜʣʷ ʎ.ʌ. ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ 

ʟʘʜʘʯʠ 
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ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ ʧʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʨʘʩʯʸʪʘ ʦʪʢʣʠʢʘʤ ʠ ʢʨʘʪʢʦʝ 

ʧʦʷʩʥʝʥʠʝ ʢ ʥʠʤ. 

ʊʠʧ ʦʪʢʣʠʢʘ ʆʧʠʩʘʥʠʝ ʅʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʂʦʤʧʦʥʝʥʪʘ 

ʧʝʨʝʤʝʱʝʥʠ ̫

ɺʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ 

ʣʠʥʝʡʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʜʣʷ 

ʫʟʣʘ ʩ ʫʢʘʟʘʥʥʳʤ ʠʥʜʝʢʩʦʤ ʧʦ 

ʟʘʜʘʥʥʦʡ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ. 

ɼʦʩʪʫʧʝʥ ʪʘʢ ʞʝ ʠ ʜʣʷ ʫʟʣʦʚ ʩ 

ʫʧʨʫʛʦʡ ʦʧʦʨʦʡ. 

çʉʪʝʧʝʥʴ ʩʚʦʙʦʜʳè ï ʚʳʙʦʨ ʦʩʠ ɻʉʂ, 

ʥʘ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʧʨʦʝʢʮʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʫʟʣʘ, ʣʠʙʦ ʝʛʦ 

ʫʛʣʦʚʦʝ ʩʤʝʱʝʥʠʝ. 

çʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡè, ʜʣʷ ʢʘʞʜʦʛʦ 

ʠʟ ʚʳʙʨʘʥʥʳʭ ʟʘʛʨʫʞʝʥʠʡ ʙʫʜʝʪ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʦʪʜʝʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ. 

çʀʥʜʝʢʩ 1è - ʠʥʜʝʢʩ ʫʟʣʘ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʷʪʴ 

ʧʝʨʝʤʝʱʝʥʠʝ 

ʇʨʦʝʢʮʠʷ 

ʧʝʨʝʤʝʱʝʥʠʷ 

ʥʘ 

ʥʘʧʨʘʚʣʝʥʠʝ 

ɺʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ 

ʧʨʦʝʢʮʠʠ ʣʠʥʝʡʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʫʟʣʘ ʩ 

ʫʢʘʟʘʥʥʳʤ ʠʥʜʝʢʩʦʤ ʥʘ 

ʟʘʜʘʥʥʳʡ ʚʝʢʪʦʨ. ɼʦʩʪʫʧʝʥ 

ʪʘʢ ʞʝ ʠ ʜʣʷ ʫʟʣʦʚ ʩ ʫʧʨʫʛʦʡ 

ʦʧʦʨʦʡ. 

çɺʝʢʪʦʨè - ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ʚ 

ɻʉʂ, ʥʘ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʧʨʦʝʢʮʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʜʘʥʥʦʛʦ 

ʫʟʣʘ. 

çʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡè, ʜʣʷ ʢʘʞʜʦʛʦ 

ʠʟ ʚʳʙʨʘʥʥʳʭ ʟʘʛʨʫʞʝʥʠʡ ʙʫʜʝʪ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʦʪʜʝʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ. 

çʀʥʜʝʢʩ 1è -ʠʥʜʝʢʩ ʫʟʣʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʷʪʴ ʧʝʨʝʤʝʱʝʥʠʝ 

ɺʟʘʠʤʥʦʝ 

ʩʤʝʱʝʥʠʝ 

ʜʚʫʭ ʫʟʣʦʚ 

ɺʦʟʚʨʘʱʘʝʪ ʩʫʤʤʫ ʧʨʦʝʢʮʠʡ 

ʧʝʨʝʤʝʱʝʥʠʡ ʜʚʫʭ ʫʟʣʦʚ ʥʘ 

ʚʝʢʪʦʨ, ʧʦʩʪʨʦʝʥʥʳʡ ʩ 

ʧʦʤʦʱʴʶ ʢʦʦʨʜʠʥʘʪ ʜʚʫʭ ʵʪʠʭ 

ʫʟʣʦʚ ʚ ʥʝʥʘʛʨʫʞʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. 

çʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡè, ʜʣʷ ʢʘʞʜʦʛʦ 

ʠʟ ʚʳʙʨʘʥʥʳʭ ʟʘʛʨʫʞʝʥʠʡ ʙʫʜʝʪ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʦʪʜʝʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ. 

çʀʥʜʝʢʩ 1è, çʀʥʜʝʢʩ 2è -ʠʥʜʝʢʩʳ 

ʫʟʣʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʯʠʩʣʷʪʴ ʚʟʘʠʤʥʦʝ ʩʤʝʱʝʥʠʝ. 

ʆʙʱʘʷ 

ʵʥʝʨʛʠʷ 

ʜʝʬʦʨʤʘʮʠʠ 

ɺʦʟʚʨʘʱʘʝʪ ʩʫʤʤʫ ʵʥʝʨʛʠʠ 

ʜʝʬʦʨʤʘʮʠʠ ʜʣʷ ʚʩʝʭ 

ʟʘʛʨʫʞʝʥʠʡ ʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

ʋʯʠʪʳʚʘʝʪ ʪʘʢ ʞʝ ʠ ʵʥʝʨʛʠʶ 

ʫʧʨʫʛʠʭ ʦʧʦʨ. 

çʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡè, ʧʦ ʢʦʪʦʨʳʤ 

ʙʫʜʝʪ ʩʫʤʤʠʨʦʚʘʪʴʩʷ ʟʥʘʯʝʥʠʝ 

ʵʥʝʨʛʠʠ ʜʝʬʦʨʤʘʮʠʠ. 

ʆʙʲʝʤ ɺʦʟʚʨʘʱʘʝʪ ʦʙʲʝʤ ʵʣʝʤʝʥʪʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ð 

ʄʘʩʩʘ ɺʦʟʚʨʘʱʘʝʪ ʩʫʤʤʘʨʥʫʶ ʤʘʩʩʫ 

ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ð 
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ʊʠʧ ʦʪʢʣʠʢʘ ʆʧʠʩʘʥʠʝ ʅʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʈʝʘʢʮʠʷ ʚ 

ʦʧʦʨʝ 

ɺʦʟʚʨʘʱʘʝʪ ʨʝʘʢʮʠʶ ʚ ʦʧʦʨʝ 

ʧʦ ʫʢʘʟʘʥʥʦʡ ʩʪʝʧʝʥʠ 

ʩʚʦʙʦʜʳ. ɼʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ 

ʞʝʩʪʢʠʭ ʦʧʦʨ. 

çʉʪʝʧʝʥʴ ʩʚʦʙʦʜʳè - ʚʳʙʦʨ ʦʩʠ ɻʉʂ, 

ʥʘ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʧʨʦʝʢʮʠʷ ʨʝʘʢʮʠʠ ʚ ʦʧʦʨʝ ʫʟʣʘ. 

çʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡè, ʜʣʷ ʢʘʞʜʦʛʦ 

ʠʟ ʚʳʙʨʘʥʥʳʭ ʟʘʛʨʫʞʝʥʠʡ ʙʫʜʝʪ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʦʪʜʝʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ. 

çʀʥʜʝʢʩ 1è - ʠʥʜʝʢʩ ʫʟʣʘ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʷʪʴ 

ʨʝʘʢʮʠʶ ʚ ʦʧʦʨʝ. 

ʅʘʧʨʷʞʝʥʠʝ 

ʛʨʫʧʧʳ 

ʵʣʝʤʝʥʪʦʚ  

ɺ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʚʩʝ ʵʣʝʤʝʥʪʳ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʆʪʢʣʠʢ ʨʘʟʙʠʚʘʝʪ ʵʣʝʤʝʥʪʳ ʧʦ 

ʛʨʫʧʧʘʤ ʥʘʧʨʷʞʝʥʠʡ (SVM) ʠ 

ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʚʦʟʚʨʘʱʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʚ ʥʝʡ. 

ʈʘʟʙʠʝʥʠʝ ʚʝʜʝʪʩʷ ʠʩʭʦʜʷ 

ʫʢʘʟʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʨʫʧʧ 

ʠ "ʪʠʧʘ ʨʘʟʙʠʝʥʠʷ". 

ɼʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʜʣʷ 

ʵʣʝʤʝʥʪʦʚ ʪʠʧʘ çʇʣʘʩʪʠʥʘè ʠ 

çʆʙʲʝʤʥʳʡ ʵʣʝʤʝʥʪè. 

 

ɿʥʘʯʝʥʠʝ çʧʘʨʘʤʝʪʨ ʘʛʨʝʛʘʮʠʠ 

ʛʨʫʧʧʳè, ʦʪʚʝʯʘʶʱʝʝ ʟʘ ʪʦʯʥʦʩʪʴ 

ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʛʨʫʧʧʳ, ʩʪʦʠʪ 

ʫʢʘʟʳʚʘʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 5 ʜʦ 20. ʇʨʠ 

ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʚʦʟʚʨʘʱʘʝʤʦʝ 

ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʚʳʰʝ, ʯʝʤ ʨʝʘʣʴʥʦʝ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʚ ʛʨʫʧʧʝ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ 

ʟʘʚʳʰʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ 

ʧʦʣʫʯʝʥʥʦʡ. 

ʊʠʧ ʨʘʟʙʠʝʥʠʷ ʥʘ ʛʨʫʧʧʳ  

ʆʧʨʝʜʝʣʷʝʪ ʩʪʨʘʪʝʛʠʶ ʚʳʜʝʣʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʚ ʛʨʫʧʧʳ. ʅʘʠʙʦʣʝʝ 

ʫʜʘʯʥʦʡ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʷ 

çʧʦ ʫʨʦʚʥʶ ʥʘʧʨʷʞʝʥʠʡè, ʛʜʝ 

ʜʠʘʧʘʟʦʥ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʤʦʜʝʣʠ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʫʢʘʟʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʩ 

ʥʘʧʨʷʞʝʥʠʷʤʠ, ʧʦʧʘʜʘʶʱʠʤʠ ʚ ʯʘʩʪʴ 

ʜʠʘʧʘʟʦʥʘ ʥʘʧʨʷʞʝʥʠʡ, ʦʙʨʘʟʫʶʪ 

ʛʨʫʧʧʫ. 

ʉʪʨʘʪʝʛʠʷ çʇʦ ʫʨʦʚʥʶ ʥʘʧʨʷʞʝʥʠʡ ʠ 

ʢʦʣʠʯʝʩʪʚʫ ʵʣʝʤʝʥʪʦʚè ʩʦʨʪʠʨʫʝʪ ʚʩʝ 

ʵʣʝʤʝʥʪʳ ʧʦ ʟʥʘʯʝʥʠʶ ʥʘʧʨʷʞʝʥʠʡ, ʘ 

ʧʦʩʣʝ ʧʦ ʧʦʨʷʜʢʫ ʦʪʙʠʨʘʝʪ ʨʘʚʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ. 
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ʊʠʧ ʦʪʢʣʠʢʘ ʆʧʠʩʘʥʠʝ ʅʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʅʘʧʨʷʞʝʥʠʝ ʚ 

ʵʣʝʤʝʥʪʝ 

(SVM) 

ɺʦʟʚʨʘʱʘʝʪ ʥʘʧʨʷʞʝʥʠʝ 

(SVM) ʚ ʵʣʝʤʝʥʪʝ ʩ ʫʢʘʟʘʥʥʳʤ 

ʠʥʜʝʢʩʦʤ. ɼʦʩʪʫʧʝʥ ʪʦʣʴʢʦ 

ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʪʠʧʘ 

çʇʣʘʩʪʠʥʘè ʠ çʆʙʲʝʤʥʳʡ 

ʵʣʝʤʝʥʪè. 

 ɼʣʷ ʧʣʘʩʪʠʥ, ʚ ʩʣʫʯʘʝ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʚʦʟʚʨʘʱʘʝʪ ʜʚʘ 

ʟʥʘʯʝʥʠʷ: ʥʘ ʚʝʨʭʥʝʡ ʠ 

ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʚ 

ʩʣʫʯʘʝ ʎ.ʌ. ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʡ 

ʠʟ ʥʠʭ 

çʀʥʜʝʢʩ 1è - ʠʥʜʝʢʩ ʵʣʝʤʝʥʪʘ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʷʪʴ 

ʥʘʧʨʷʞʝʥʠʝ 

çʊʠʧ ʵʣʝʤʝʥʪʘè - ʪʠʧ ʵʣʝʤʝʥʪʘ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʫʢʘʟʘʥ ʠʥʜʝʢʩ. 

çʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡè, ʜʣʷ ʢʘʞʜʦʛʦ 

ʠʟ ʚʳʙʨʘʥʥʳʭ ʟʘʛʨʫʞʝʥʠʡ ʙʫʜʝʪ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʦʪʜʝʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ. 

 

 

ɿʥʘʯʝʥʠʝ ʣʶʙʦʛʦ ʦʪʢʣʠʢʘ ʤʦʞʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʛʘʣʦʯʢʦʡ "ɺʳʯʠʩʣʷʪʴ 

ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ". ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʦʥ ʤʦʛ 

ʚʦʟʚʨʘʱʘʪʴ, ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ.  

ʇʨʠʤʝʯʘʥʠʝ: ʕʪʦʪ ʧʦʜʭʦʜ ʦʯʝʥʴ ʧʦʤʦʛʘʝʪ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ. ʂ ʧʨʠʤʝʨʫ ʝʩʪʴ 

ʫʟʝʣ, ʝʩʣʠ ʤʳ ʦʛʨʘʥʠʯʠʤ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʝ ʤʝʥʴʰʝ 0.3, ʪʦ ʝʛʦ ʩʤʝʱʝʥʠʝ ʤʦʞʝʪ ʫʡʪʠ ʚ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ʠ ʩʪʘʪʴ, -0.5..-0.7, ʚ ʩʣʫʯʘʝ ʞʝ ʦʛʨʘʥʠʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʝ ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʚ ʜʠʘʧʘʟʦʥ (-0.3...0.3) ʦʩʪʘʚʠʚ, 

ʟʘʜʘʯʫ ʚ ʨʘʤʢʘʭ ʣʠʥʝʡʥʦʛʦ ʨʘʩʯʸʪʘ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʢʣʠʢʘ ʜʣʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ 

ʇʫʥʢʪ ʜʝʨʝʚʘ çʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷè ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʸ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ, ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ. ɿʥʘʯʝʥʠʝ ʎʌ ʬʦʨʤʠʨʫʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʦʪʢʣʠʢʘ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʚʦʟʚʨʘʱʘʝʪ ʚʩʝʛʦ ʦʜʥʦ ʟʥʘʯʝʥʠʝ, ʠʩʭʦʜʷ ʠʟ ʯʝʛʦ ʠ 

ʧʦʩʪʨʦʝʥʘ ʣʦʛʠʢʘ ʦʢʦʰʢʘ. 

 
ʈʠʩʫʥʦʢ 11.4 ï ʇʫʥʢʪ ʜʝʨʝʚʘ çʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷè 
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ɼʣʷ ʦʪʢʣʠʢʘ çʆʙʱʘʷ ʵʥʝʨʛʠʷ ʜʝʬʦʨʤʘʮʠʠè ʥʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡ ʚʳʙʠʨʘʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ çʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡè. ɼʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʦʪʢʣʠʢʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ 

ʜʣʷ ʟʘʛʨʫʞʝʥʠʡ, ʚʳʙʦʨ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ çʅʦʤʝʨ ʟʘʛʨʫʞʝʥʠʷè. 

ɼʣʷ ʦʪʢʣʠʢʘ çʅʘʧʨʷʞʝʥʠʷ ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚè ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʦʜʥʘ ʛʨʫʧʧʘ. 

ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ çɿʘʜʘʯʘè ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʧʨʦʛʨʘʤʤʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʎ.ʌ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʜʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʎ.ʌ. ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʦʪʢʣʠʢʦʚ. 

ʊʠʧ ʦʪʢʣʠʢʘ 
ʅʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 

ʥʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ʦʪʢʣʠʢʘ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʥʘʩʪʨʦʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʂʦʤʧʦʥʝʥʪʘ 

ʧʝʨʝʤʝʱʝʥʠʷ 

ʘ) ʉʪʝʧʝʥʴ ʩʚʦʙʦʜʳ 

ʙ) ʅʦʤʝʨ ʟʘʛʨʫʞʝʥʠʷ 

ʚ) ʀʥʜʝʢʩ ʫʟʣʘ ʚ ʩʪʨʦʢʝ "ʀʥʜʝʢʩ1" 

"ɺʳʯʠʩʣʷʪʴ ʘʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ" 

ʇʨʦʝʢʮʠʷ 

ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ 

ʥʘʧʨʘʚʣʝʥʠʝ 

ʘ) ɺʝʢʪʦʨ (ɽʛʦ ʢʦʦʨʜʠʥʘʪʳ) 

ʙ) ʅʦʤʝʨ ʟʘʛʨʫʞʝʥʠʷ 

ʚ) ʀʥʜʝʢʩ ʫʟʣʘ ʚ ʩʪʨʦʢʝ "ʀʥʜʝʢʩ1" 

"ɺʳʯʠʩʣʷʪʴ ʘʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ" 

ɺʟʘʠʤʥʦʝ 

ʩʤʝʱʝʥʠʝ ʜʚʫʭ 

ʫʟʣʦʚ 

ʘ) ʅʦʤʝʨ ʟʘʛʨʫʞʝʥʠʷ 

ʙ) ʀʥʜʝʢʩ ʫʟʣʘ ʚ ʩʪʨʦʢʝ "ʀʥʜʝʢʩ1" 

ʚ) ʀʥʜʝʢʩ ʫʟʣʘ ʚ ʩʪʨʦʢʝ "ʀʥʜʝʢʩ2" 

"ɺʳʯʠʩʣʷʪʴ ʘʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ" 

ʆʙʱʘʷ ʵʥʝʨʛʠʷ 

ʜʝʬʦʨʤʘʮʠʠ 

ʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡ  

ʆʙʲʝʤ ð  

ʄʘʩʩʘ ð  

ʈʝʘʢʮʠʷ ʚ ʦʧʦʨʝ ʘ) ʉʪʝʧʝʥʴ ʩʚʦʙʦʜʳ 

ʙ) ʅʦʤʝʨ ʟʘʛʨʫʞʝʥʠʷ 

ʚ) ʀʥʜʝʢʩ ʫʟʣʘ ʚ ʩʪʨʦʢʝ "ʀʥʜʝʢʩ1" 

"ɺʳʯʠʩʣʷʪʴ ʘʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ" 

ʅʘʧʨʷʞʝʥʠʝ 

ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ 

ʘ) ʅʦʤʝʨ ʟʘʛʨʫʞʝʥʠʷ "ʧʘʨʘʤʝʪʨ ʘʛʨʝʛʘʮʠʠ 

ʛʨʫʧʧʳ" 

ʅʘʧʨʷʞʝʥʠʝ ʚ 

ʵʣʝʤʝʥʪʝ (SVM) 

ʘ) ʅʦʤʝʨ ʟʘʛʨʫʞʝʥʠʷ 

ʚ) ʀʥʜʝʢʩ ʵʣʝʤʝʥʪʘ ʚ ʩʪʨʦʢʝ "ʀʥʜʝʢʩ1" 

ʛ) ʊʠʧ ʵʣʝʤʝʥʪʘ 

"ɺʳʯʠʩʣʷʪʴ ʘʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ" 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʢʣʠʢʦʚ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʡ 

ɽʩʣʠ ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʢʦʝ-ʣʠʙʦ 

ʟʥʘʯʝʥʠʝ ʣʝʞʘʣʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʤʢʘʭ, ʪʦ ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʚ 
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ʦʧʪʠʤʠʟʘʮʠʦʥʥʫʶ ʟʘʜʘʯʫ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʫʥʢʪʝ ʜʝʨʝʚʘ "ʆʛʨʘʥʠʯʝʥʠʷ" ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ "ʜʦʙʘʚʠʪʴ ʦʛʨʘʥʠʯʝʥʠʝ", ʣʠʙʦ ʥʘʞʘʪʴ ʧʦ ʥʝʤʫ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ 

ʩ ʪʘʢʠʤ ʞʝ ʥʘʟʚʘʥʠʝʤ: 

 
ʈʠʩʫʥʦʢ 11.5 ï ɼʦʙʘʚʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ʂʥʦʧʢʘ "ʋʜʘʣʠʪʴ", ʜʦʩʪʫʧʥʘʷ ʧʦ ʧʨʘʚʦʤʫ ʱʝʣʯʢʫ ʤʳʰʠ ʥʘ ʚʳʙʨʘʥʥʦʤ 

ʦʛʨʘʥʠʯʝʥʠʠ, ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʝ. 

 
ʈʠʩʫʥʦʢ 11.6 ï ʋʜʘʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ɻʘʣʦʯʢʘ "ɸʢʪʠʚʥʦ" ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʦ ʥʝ 

ʜʦʙʘʚʣʷʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʧʪʠʤʠʟʘʮʠʦʥʥʫʶ ʟʘʜʘʯʫ. 

ɿʥʘʯʝʥʠʝ "ʊʦʯʥʦʩʪʴ" ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʦʧʪʠʤʠʟʘʪʦʨʫ 

ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʩʦʙʣʶʩʪʠ ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ. ɿʘʜʘʝʪʩʷ ʚ ʘʙʩʦʣʶʪʥʦʡ 

ʚʝʣʠʯʠʥʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʤʘʣʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳʚʘʪʴ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʪʦʯʥʦʩʪʴ. 
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ʆʩʥʦʚʥʳʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʛʨʫʧʧʝ "ɿʥʘʯʝʥʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ". 

ʅʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʦʛʨʘʥʠʯʠʚʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠ ʪʠʧ ʦʛʨʘʥʠʯʝʥʠʷ (ʙʦʣʴʰʝ ʠʣʠ 

ʤʝʥʴʰʝ). ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤ ʟʘʜʘʪʴ, ʯʪʦʙʳ ʚ ʫʟʣʝ ʧʝʨʝʤʝʱʝʥʠʝ ʙʳʣʦ ʙʦʣʴʰʝ 0.3 

ʤʤ, ʪʦ ʛʨʫʧʧʘ ʥʘʩʪʨʦʝʢ ʜʦʣʞʥʘ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʪʘʢ, ʢʘʢ ʫʢʘʟʘʥʦ ʥʘ ʢʘʨʪʠʥʢʝ 

 
ʈʠʩʫʥʦʢ 11.7 ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʷ 

ɺ ʟʥʘʯʝʥʠʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʢʘʟʘʪʴ ʝʜʠʥʠʮʳ. ɺ ʜʘʥʥʦʤ ʧʫʥʢʪʝ 

ʤʝʥʶ ʠʜʸʪ ʨʘʙʦʪʘ ʩ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤʠ ʝʜʠʥʠʮʘʤʠ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʦʪʢʣʠʢʦʚ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. 

ʆʪʢʣʠʢ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʇʨʠʤʝʯʘʥʠʷ 

ʂʦʤʧʦʥʝʥʪʘ ʧʝʨʝʤʝʱʝʥʠʷ ʤʤ  

ʇʨʦʝʢʮʠʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ 
ʤʤ  

ɺʟʘʠʤʥʦʝ ʩʤʝʱʝʥʠʝ ʜʚʫʭ 

ʫʟʣʦʚ 
ʤʤ  

ʆʙʱʘʷ ʵʥʝʨʛʠʷ 

ʜʝʬʦʨʤʘʮʠʠ 
ɼʞ  

ʆʙʲʝʤ % 

ʆʛʨʘʥʠʯʝʥʠʝ ʟʘʜʘʝʪʩʷ ʚ ʚʠʜʝ 

ʧʨʦʮʝʥʪʘ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʦʙʲʝʤʘ 

ʢʦʥʩʪʨʫʢʮʠʠ 

ʄʘʩʩʘ ʢʛ  

ʈʝʘʢʮʠʷ ʚ ʦʧʦʨʝ ʅ  

ʅʘʧʨʷʞʝʥʠʝ ʛʨʫʧʧʳ 

ʵʣʝʤʝʥʪʦʚ 
ʄʇʘ  

ʅʘʧʨʷʞʝʥʠʝ ʚ ʵʣʝʤʝʥʪʝ 

(SVM) 
ʄʇʘ  

 

ʇʨʠ ʚʳʙʨʘʥʥʦʡ ʛʘʣʦʯʢʝ çɺʳʯʠʩʣʷʪʴ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝè ʥʝʣʴʟʷ ʫʢʘʟʘʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʩʦʙʣʶʩʪʠ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʦʪʢʣʠʢʘʤ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʦʤ ʩʭʦʞʠʤ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʥʘʯʝʥʠʷ ʜʣʷ ʎ.ʌ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʠʧ ʦʪʢʣʠʢʘ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʥʝʛʦ ʧʘʨʘʤʝʪʨʳ. ʂʘʞʜʦʝ ʫʢʘʟʘʥʥʦʝ ʚ ʦʪʢʣʠʢʝ ʟʘʛʨʫʞʝʥʠʝ ʬʦʨʤʠʨʫʝʪ ʩʚʦʸ ʦʛʨʘʥʠʯʝʥʠʝ, 
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ʢʨʦʤʝ ʦʪʢʣʠʢʦʚ, ʥʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʟʘʛʨʫʞʝʥʠʡ ʠ ʵʥʝʨʛʠʠ ʜʝʬʦʨʤʘʮʠʠ. ɺ ʩʣʝʜʫʶʱʝʡ 

ʪʘʙʣʠʮʝ ʫʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʦʪʢʣʠʢʦʚ. 

ʆʪʢʣʠʢ ʜʣʷ 

ʮ.ʬ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 

ʥʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ʦʪʢʣʠʢʘ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʂʦʤʧʦʥʝʥʪʘ 

ʧʝʨʝʤʝʱʝʥʠʷ 

ʘ)ʉʪʝʧʝʥʴ ʩʚʦʙʦʜʳ 

ʙ)ʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʷ 

ʚ)ʀʥʜʝʢʩ ʫʟʣʘ ʚ ʩʪʨʦʢʝ "ʀʥʜʝʢʩ1" 

"ɺʳʯʠʩʣʷʪʴ ʘʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ" 

ʇʨʦʝʢʮʠʷ 

ʧʝʨʝʤʝʱʝʥʠʷ 

ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ 

ʘ)ɺʝʢʪʦʨ (ɽʛʦ ʢʦʦʨʜʠʥʘʪʳ) 

ʙ)ʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡ 

ʚ)ʀʥʜʝʢʩ ʫʟʣʘ ʚ ʩʪʨʦʢʝ "ʀʥʜʝʢʩ1" 

"ɺʳʯʠʩʣʷʪʴ ʘʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ" 

ɺʟʘʠʤʥʦʝ 

ʩʤʝʱʝʥʠʝ ʜʚʫʭ 

ʫʟʣʦʚ 

ʘ)ʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡ 

ʙ)ʀʥʜʝʢʩ ʫʟʣʘ ʚ ʩʪʨʦʢʝ "ʀʥʜʝʢʩ1" 

ʚ)ʀʥʜʝʢʩ ʚʪʦʨʦʛʦ ʫʟʣʘ ʚ ʩʪʨʦʢʝ 

"ʀʥʜʝʢʩ2" 

"ɺʳʯʠʩʣʷʪʴ ʘʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ" 

ʆʙʱʘʷ ʵʥʝʨʛʠʷ 

ʜʝʬʦʨʤʘʮʠʠ 

ʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡ 
ð 

ʆʙʲʝʤ ð ð 

ʄʘʩʩʘ ð ð 

ʈʝʘʢʮʠʷ ʚ 

ʦʧʦʨʝ 

ʘ)ʉʪʝʧʝʥʴ ʩʚʦʙʦʜʳ 

ʙ)ʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡ 

ʚ)ʀʥʜʝʢʩ ʫʟʣʘ ʚ ʩʪʨʦʢʝ "ʀʥʜʝʢʩ1" 

"ɺʳʯʠʩʣʷʪʴ ʘʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ" 

ʅʘʧʨʷʞʝʥʠʝ 

ʛʨʫʧʧʳ 

ʵʣʝʤʝʥʪʦʚ  

ʘ)ʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡ 

ʙ)ʂʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ 

ʘ)"ʧʘʨʘʤʝʪʨ ʘʛʨʝʛʘʮʠʠ 

ʛʨʫʧʧʳ" 

ʙ) ʊʠʧ ʨʘʟʙʠʝʥʠʷ ʥʘ ʛʨʫʧʧʳ 

ʅʘʧʨʷʞʝʥʠʝ ʚ 

ʵʣʝʤʝʥʪʝ 

(SVM) 

ʘ)ʅʦʤʝʨʘ ʟʘʛʨʫʞʝʥʠʡ 

ʚ)ʀʥʜʝʢʩ ʵʣʝʤʝʥʪʘ ʚ ʩʪʨʦʢʝ "ʀʥʜʝʢʩ1" 

ʛ) ʊʠʧ ʵʣʝʤʝʥʪʘ 

"ɺʳʯʠʩʣʷʪʴ ʘʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ" 

 

ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ 

ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʚʘ ʨʝʰʘʪʝʣʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ 

("ʦʧʪʠʤʠʟʘʪʦʨʘ") ʜʣʷ ʪʦʧʦʣʦʛʠʠ. ʇʦ ʤʝʪʦʜʫ OC (Optimality criteria) ʠ ʧʦ ʤʝʪʦʜʫ SQP 

(Sequential quadratic programming), ʧʦʜʨʦʙʥʝʝ ʦ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʚ ʠʥʪʝʨʥʝʪʝ.  

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ OC ʤʦʞʥʦ ʨʝʰʠʪʴ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʳʡ ʢʨʫʛ ʟʘʜʘʯ. ɺ ʥʘʰʝʡ 

ʧʨʦʛʨʘʤʤʝ ʦʥ ʜʦʩʪʫʧʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘʭʦʞʜʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʞʝʩʪʢʦʩʪʠ ʩ ʟʘʜʘʥʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʥʘ ʦʙʲʝʤ, ʠ ʨʝʰʝʥʠʷ ʵʪʦʡ ʞʝ ʟʘʜʘʯʠ ʩ ʫʯʸʪʦʤ 
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ʩʠʤʤʝʪʨʠʠ. ʋʯʸʪ ʦʙʲʝʤʥʳʭ ʩʠʣ ʜʣʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʢʦʨʨʝʢʪʥʦ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. ʊʘʢ ʞʝ 

ʵʪʦʪ ʤʝʪʦʜ ʜʦʩʪʫʧʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘ "CUDA", ʥʦ ʚ ʨʝʰʘʪʝʣʝ "OC-CUDA" ʥʝʜʦʩʪʫʧʝʥ 

ʫʯʸʪ ʩʠʤʤʝʪʨʠʠ. 

ʃʶʙʘʷ ʜʨʫʛʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʙʫʜʝʪ ʨʝʰʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ SQP, ʜʣʷ 

ʵʪʦʛʦ ʚ ʛʨʫʧʧʝ ʥʘʩʪʨʦʝʢ "ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ" ʦʢʥʘ "ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ" 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ "ʦʧʪʠʤʠʟʘʪʦʨ" NLOPT (ʚʦʟʤʦʞʥʦ, ʤʳ ʝʛʦ ʧʝʨʝʠʤʝʥʫʝʤ). 

 
ʈʠʩʫʥʦʢ 11.8 ï ɻʨʫʧʧʘ ʥʘʩʪʨʦʝʢ "ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ" ʚ ʦʢʥʝ "ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ 

ʦʧʪʠʤʠʟʘʮʠʷ" 

ʇʘʨʘʤʝʪʨ ʰʪʨʘʬ (ʩʪʝʧʝʥʴ p ʚ ʬʦʨʤʫʣʝ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʜʣʷ 

ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʢʦʵʬʬʠʮʠʝʥʪ, ʥʘ ʢʦʪʦʨʳʡ ʜʦʤʥʦʞʘʝʪʩʷ 

ʣʦʢʘʣʴʥʘʷ ʤʘʪʨʠʮʘ ʞʝʩʪʢʦʩʪʠ ʵʣʝʤʝʥʪʘ ʩ ʦʙʲʝʤʥʦʡ ʜʦʣʝʡ.   

 
ʈʠʩʫʥʦʢ 11.9 ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʦʢʘʣʴʥʦʡ ʤʘʪʨʠʮʳ ʞʝʩʪʢʦʩʪʠ  ʵʣʝʤʝʥʪʘ ʚ ʭʦʜʝ 

ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʇʨʠʤʝʯʘʥʠʝ: ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ p ʧʦʣʫʯʘʝʪʩʷ ʜʦʙʠʪʴʩʷ ʜʠʩʢʨʝʪʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʳʛʦʜʥʦ ʠʤʝʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʧʣʦʪʥʦʩʪʠ (ʵʪʦ ʤʦʞʥʦ ʧʦʥʷʪʴ ʠʟ ʘʥʘʣʠʟʘ ʛʨʘʬʠʢʘ).  ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ 

ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʠ ʧʣʘʩʪʠʥʯʘʪʳʭ ʂʕ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʩʦ ʩʪʝʨʞʥʷʤʠ ʪʨʝʙʫʝʪ ʚʳʩʪʘʚʠʪʴ p=1, ʧʦʩʢʦʣʴʢʫ ʢʦʥʩʪʨʫʢʮʠʷ ʫʞʝ 

ʷʚʣʷʝʪʩʷ ʜʠʩʢʨʝʪʥʦʡ. 
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ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʩʪʘʥʦʚʢʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: 

a) ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʦʧʪʠʤʠʟʘʮʠʷ ʙʫʜʝʪ 

ʦʩʪʘʥʦʚʣʝʥʘ, ʢʦʛʜʘ ʧʨʦʝʢʪʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʶʪʩʷ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʣʶʙʦʡ ʧʨʦʝʢʪʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʥʝ 

ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

b) ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ - ʦʧʪʠʤʠʟʘʮʠʷ ʙʫʜʝʪ ʦʩʪʘʥʦʚʣʝʥʘ 

ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʪʝʨʘʮʠʡ. 

ɺ ʭʦʜʝ ʦʧʪʠʤʠʟʘʮʠʠ, ʦʪ ʠʪʝʨʘʮʠʠ ʢ ʠʪʝʨʘʮʠʠ, ʠʟʤʝʥʷʝʪʩʷ ʧʦʣʝ ʦʙʲʝʤʥʳʭ ʜʦʣʝʡ. 

ʉ ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ ʥʘʩʪʨʦʝʢ "ʀʥʪʝʨʚʘʣ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ", ʤʦʞʥʦ ʫʢʘʟʘʪʴ 

ʧʨʦʛʨʘʤʤʝ, ʩ ʢʘʢʠʤ ʰʘʛʦʤ ʧʦ ʠʪʝʨʘʮʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ ʵʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ 

ʢʘʨʪʫ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥʘ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʚ ʥʝʡ ʩ ʜʦʩʪʫʧʦʤ ʧʦ ʠʪʝʨʘʮʠʷʤ.  

ɽʩʣʠ ʟʘʜʘʪʴ 0, ʪʦ ʚ ʢʘʨʪʫ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʦ ʣʠʰʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ. ʎʝʣʦʝ 

ʟʥʘʯʝʥʠʝ ʙʦʣʴʰʝ ʥʫʣʷ ʚ ʜʘʥʥʦʤ ʧʦʣʝ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʰʘʛ ʧʦ ʠʪʝʨʘʮʠʷʤ, ʩ ʢʦʪʦʨʳʤ 

ʩʦʭʨʘʥʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʥʳʭ ʜʦʣʝʡ.  

ɼʣʷ ʨʝʰʘʪʝʣʷ NLOPT ʜʦʩʪʫʧʝʥ ʣʦʛ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʫʜʝʪ ʩʦʭʨʘʥʠʪʴ ʚ ʧʘʧʢʝ ʩ 

ʬʘʡʣʦʤ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʛʦ ʜʝʡʩʪʚʠʷ ʚ ʤʝʥʶ ʥʘʩʪʨʦʝʢ ʝʩʪʴ ʛʘʣʦʯʢʘ. ʃʦʛ ï ɻ ʪʦ ʬʘʡʣ 

ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.txt , ʥʘʟʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʥʘʟʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʬʘʡʣʘ ʧʫʪʝʤ 

ʜʦʙʘʚʣʝʥʠʷ ʢ ʥʝʤʫ ʧʨʦʜʦʣʞʝʥʠʷ "_TopOptLog". 

ʇʦʜʧʫʥʢʪ "ʣʠʥʝʡʥʘʷ ʩʪʘʪʠʢʘ" 

ɺ ʦʪʜʝʣʴʥʳʡ ʧʫʥʢʪ ʜʝʨʝʚʘ "ʃʠʥʝʡʥʘʷ ʩʪʘʪʠʢʘ" ʚʳʚʝʜʝʥʳ ʥʘʩʪʨʦʡʢʠ ʣʠʥʝʡʥʦʛʦ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʭʦʜʝ ʦʧʪʠʤʠʟʘʮʠʠ. ɼʘʥʥʳʝ 

ʥʘʩʪʨʦʡʢʠ ʩʣʝʜʫʝʪ ʫʢʘʟʳʚʘʪʴ ʧʦ ʪʝʤ ʞʝ ʧʨʘʚʠʣʘʤ, ʯʪʦ ʠ ʜʣʷ ʣʠʥʝʡʥʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʨʘʩʯʸʪʘ 

ʇʦʜʧʫʥʢʪ "ɺʳʯʠʩʣʝʥʠʝ ʩʦʧʨʷʞʝʥʥʳʭ ʚʝʢʪʦʨʦʚ" 

ɺ ʧʫʥʢʪʝ ʜʝʨʝʚʘ "ɺʳʯʠʩʣʝʥʠʝ ʩʦʧʨʷʞʝʥʥʳʭ ʚʝʢʪʦʨʦʚ" ʩʦʙʨʘʥʳ ʥʘʩʪʨʦʡʢʠ ʜʣʷ 

ʨʝʰʘʪʝʣʷ ʉʃɸʋ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʩʦʧʨʷʞʝʥʥʳʭ ʚʝʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʛʨʘʜʠʝʥʪʦʚ (ʠʣʠ "ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʝʡ", ʘʥʛʣ. sensitivites). 

ʇʨʠʤʝʥʷʷ ʛʣʦʙʘʣʴʥʫʶ ʤʘʪʨʠʮʫ ʞʝʩʪʢʦʩʪʠ, ʧʦʣʫʯʝʥʥʫʶ ʠ ʩʦʭʨʘʥʝʥʥʫʶ ʥʘ ʵʪʘʧʝ 

ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʠʥʝʡʥʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ, ʤʳ ʜʦʙʠʚʘʝʤʩʷ ʙʦʣʴʰʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʥʘʩʪʨʦʝʢ ʩʪʦʠʪ ʫʢʘʟʳʚʘʪʴ ʟʥʘʯʝʥʠʷ, 

ʩʭʦʜʥʳʝ ʩ ʧʫʥʢʪʦʤ ʜʝʨʝʚʘ "ʃʠʥʝʡʥʘʷ ʩʪʘʪʠʢʘ". 



322 

ɺʳʩʪʘʚʣʷʪʴ ʵʪʠ ʟʥʘʯʝʥʠʷ ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʠʩʢʘ ʩʦʧʨʷʞʝʥʥʳʭ ʚʝʢʪʦʨʦʚ, ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʧʦʢʘʟʘʥʦ, ʜʣʷ ʢʘʢʠʭ ʦʪʢʣʠʢʦʚ ʦʥʠ 

ʥʝʦʙʭʦʜʠʤʳ: 

ʂʦʤʧʦʥʝʥʪʘ ʧʝʨʝʤʝʱʝʥʠʷ + 

ʇʨʦʝʢʮʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ + 

ɺʟʘʠʤʥʦʝ ʩʤʝʱʝʥʠʝ ʜʚʫʭ ʫʟʣʦʚ + 

ʆʙʱʘʷ ʵʥʝʨʛʠʷ ʜʝʬʦʨʤʘʮʠʠ - 

ʆʙʲʝʤ - 

ʄʘʩʩʘ - 

ʈʝʘʢʮʠʷ ʚ ʦʧʦʨʝ + 

ʅʘʧʨʷʞʝʥʠʝ ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ + 

ʅʘʧʨʷʞʝʥʠʝ ʚ ʵʣʝʤʝʥʪʝ (SVM) + 

 

ʈʘʩʯʸʪ 

ʇʨʦʡʜʷʩʴ ʧʦ ʚʩʝʤ ʧʫʥʢʪʘʤ ʤʝʥʶ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʨʘʩʯʸʪè ʠ 

ʟʘʧʫʩʪʠʪʴ ʦʧʪʠʤʠʟʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʈʘʩʯʸʪè 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʝʨʝʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ, ʧʦʢʘʟʳʚʘʶʱʝʝ ʭʦʜ ʨʘʩʯʸʪʘ, 

ʚ ʢʦʪʦʨʦʤ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʩʭʦʜʠʤʦʩʪʠ ʠ ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ: ʪʠʧ ʎ.ʌ., ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʥʳʭ ʠʪʝʨʘʮʠʡ, 

ʟʥʘʯʝʥʠʝ ʎ.ʌ., ʧʦʛʨʝʰʥʦʩʪʴ ʥʘ ʠʪʝʨʘʮʠʠ. ʀ ʵʪʘʧ ʨʘʩʯʸʪʘ ʥʘ ʠʪʝʨʘʮʠʠ. ʅʘ ʚʢʣʘʜʢʝ 

çʛʨʘʬʠʢè ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʪ.ʝ. 

ʧʦʛʨʝʰʥʦʩʪʴ ʥʘ ʠʪ.), ʘ ʪʘʢʞʝ ʜʠʘʧʘʟʦʥ ʝʛʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ. ʅʘ ʚʢʣʘʜʢʝ çʃʦʛè 

ʠʤʝʝʪʩʷ ʨʘʩʰʠʨʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʭʦʜʫ ʦʧʪʠʤʠʟʘʮʠʠ, ʦʪʢʫʜʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠʩʪʦʨʠʶ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʚʳʧʦʣʥʠʤʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ɺ ʘʢʪʠʚʥʦʤ ʦʢʥʝ ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʤʥʳʭ ʜʦʣʝʡ ʠ ʚʦʟʤʦʞʥʳʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. ɺ ʭʦʜʝ 

ʦʧʪʠʤʠʟʘʮʠʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʘʥʦʚʠʪʴ ʝʸ, ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çʆʩʪʘʥʦʚʠʪʴ 

ʨʘʩʯʸʪè ʥʝʦʙʭʦʜʠʤʦ ʜʦʞʜʘʪʴʩʷ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʩʪʘʥʦʚʢʝ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʣʦʛʝ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʪʘʥʦʚʣʝʥʘ ʤʦʤʝʥʪʘʣʴʥʦ. 
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ʈʠʩʫʥʦʢ 11.10 ï ʍʦʜ ʦʧʪʠʤʠʟʘʮʠʠ 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʣʦʛ ʚʳʚʦʜʠʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦ ʧʨʠʯʠʥʝ ʦʩʪʘʥʦʚʢʠ 

ʦʧʪʠʤʠʟʘʮʠʠ, ʟʥʘʯʝʥʠʝ ʎ.ʌ. ʠ ʪʘʢ ʞʝ ʦʙ ʵʪʦʤ ʧʦʷʚʣʷʝʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʥʘʜ ʧʨʦʛʨʝʩʩ-

ʙʘʨʦʤ. 

 
ʈʠʩʫʥʦʢ 11.11 ï ʈʝʟʫʣʴʪʘʪ ʦʧʪʠʤʠʟʘʮʠʠ. 

 

 

 




























































































