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ʂʥʠʛʘ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ 3D. ʋ ʥʽʡ ʦʧʠʩʘʥʽ 
ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ, ʩʧʦʩʦʙʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʧʨʦʝʢʪʥʠʭ 
ʩʠʪʫʘʮʽʷʭ. ʂʥʠʛʘ ʤʽʩʪʠʪʴ ʪʝʭʥʽʯʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʥʠʟʢʫ ʧʨʘʢʪʠʯʥʠʭ 
ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉɸʇʌɯʈ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ BIM-ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʦʝʢʪʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʋ ʢʥʠʟʽ ʥʘʚʝʜʝʥʦ ʦʧʠʩ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʢʣʘʜʫ, ʥʘ ʷʢʦʤʫ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʨʠʡʦʤʠ ʪʘ ʩʧʦʩʦʙʠ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʫ ʧʨʦʮʝʩʽ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʣʽ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʢʥʠʟʽ ʧʨʠʜʽʣʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ 3D ʚ ʨʝʞʠʤʽ ʂʆʅʉʊʈʋʂʎɯɰ ʜʣʷ 
ʧʽʜʛʦʪʦʚʢʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʜʣʷ ʤʽʮʥʽʩʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʘʥʘʣʽʟʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ 
ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʂʥʠʛʘ ʙʫʜʝ ʢʦʨʠʩʥʘ ʷʢ ʧʦʯʘʪʢʽʚʮʷʤ, ʪʘʢ ʽ ʜʦʩʚʽʜʯʝʥʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʘ ʪʘʢʦʞ ʰʠʨʦʢʦʤʫ ʢʦʣʫ ʬʘʭʽʚʮʽʚ, 
ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʦʚ'ʷʟʘʥʘ ʟ ʘʨʭʽʪʝʢʪʫʨʥʠʤ ʧʨʦʝʢʪʫʚʘʥʥʷʤ, ʪʨʠʚʠʤʽʨʥʦʶ ʢʦʤʧ'ʶʪʝʨʥʦʶ ʛʨʘʬʽʢʦʶ, 
ʧʨʦʩʪʦʨʦʚʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ ʽ ʨʦʟʨʘʭʫʥʢʘʤʠ ʤʽʮʥʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʙʫʜʽʚʥʠʮʪʚʘ. 
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ɺʉʊʋʇ 

ʇʨʦʝʢʪʦʚʘʥʽ ʦʙ'ʻʢʪʠ ʙʫʜʽʚʥʠʮʪʚʘ ʩʪʘʶʪʴ ʜʝʜʘʣʽ ʩʢʣʘʜʥʽʰʠʤʠ. ɾʠʪʪʷ ʧʨʝʜ'ʷʚʣʷʻ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʱʦʜʦ 
ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʥʠʭ ʨʦʙʽʪ ʪʘ ʷʢʦʩʪʽ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ. ɾʦʨʩʪʢʘ ʢʦʥʢʫʨʝʥʮʽʷ ï ʮʝ 
ʥʝʟʘʧʝʨʝʯʥʠʡ ʘʪʨʠʙʫʪ ʙʫʜʽʚʝʣʴʥʦʛʦ ʙʽʟʥʝʩʫ. ʎʽ ʪʘ ʽʥʰʽ ʯʠʥʥʠʢʠ ʩʧʦʥʫʢʘʶʪʴ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ ʜʦ 
ʧʦʰʫʢʫ ʥʦʚʠʭ, ʚʩʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʩʘʤʦʤʫ ʚʽʩʪʨʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ [3]. 

ɯʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ (BIM-ʪʝʭʥʦʣʦʛʽʷ) ʚ ʜʘʥʠʡ ʯʘʩ ʤʽʮʥʦ ʟʘʢʨʽʧʠʣʦʩʷ ʷʢ ʧʝʨʝʜʦʚʘ ʪʝʭʥʦʣʦʛʽʷ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ. ʂʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ BIM-
ʪʝʭʥʦʣʦʛʽʻʶ, ʥʘʜʽʡʥʦ ʦʢʫʧʘʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʾʾ ʧʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ [6]. 

ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʉɸʇʈ. ʂʦʤʧ'ʶʪʝʨʠ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ 
ʧʨʦʜʫʢʪʠʚʥʠʤʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʙʝʟʧʝʨʝʨʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿ'ʷʚʣʷʶʪʴʩʷ ʥʦʚʽ 
ʧʨʦʛʨʘʤʠ, ʱʦ ʥʘʜʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ. ɿʦʢʨʝʤʘ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ 
ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʉɸʇʈ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ ʢʘʧʽʪʘʣʴʥʦʛʦ 
ʙʫʜʽʚʥʠʮʪʚʘ. ʊʘʢʘ ʤʦʜʝʣʴ ʚʞʝ ʩʘʤʘ ʧʦ ʩʦʙʽ ʻ ʧʨʦʜʫʢʪʦʤ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 
ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙ'ʻʢʪʫ ʢʘʧʽʪʘʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ʇʨʠʨʦʜʥʦ, ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʧʨʦʛʨʘʤʠ, ʥʝʦʙʭʽʜʥʦ ʚʦʣʦʜʽʪʠ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʾʾ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʤʝʪʦʜʠʢʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ 
ʧʨʦʝʢʪʥʠʭ ʩʠʪʫʘʮʽʷʭ [10]. 

ʎʷ ʢʥʠʛʘ ʧʦʢʣʠʢʘʥʘ ʜʦʧʦʤʦʛʪʠ ʯʠʪʘʯʝʚʽ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ ʪʘ ʦʩʚʦʾʪʠ 
ʧʨʠʡʦʤʠ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʙʫʜʽʚʥʠʮʪʚʘ. 

ʅʘʟʚʘ ʉɸʇʌɯʈ ʦʟʥʘʯʘʻ ʉʠʩʪʝʤʘ ɸʨʭʽʪʝʢʪʫʨʥʦʛʦ ʇʨʦʝʢʪʫʚʘʥʥʷ, ʌʦʨʤʦʫʪʚʦʨʝʥʥʷ ʽ ʈʦʟʨʘʭʫʥʢʽʚ. ɺʞʝ 
ʽʟ ʥʘʟʚʠ ʧʨʦʛʨʘʤʠ ʟʨʦʟʫʤʽʣʦ ʾʾ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ: ʘʨʭʽʪʝʢʪʫʨʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʛʨʘʤʘ 
ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʤʦʞʣʠʚʦʩʪʽ ʚʽʣʴʥʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʆʩʦʙʣʠʚʽʩʪʴ 
ʧʨʦʛʨʘʤʠ, ʱʦ ʚʠʜʽʣʷʻ ʾʾ ʟ ʥʠʟʢʠ ʧʨʦʛʨʘʤ ʧʦʜʽʙʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ï ʮʝ ʪʽʩʥʘ ʽʥʪʝʛʨʘʮʽʷ ʚ ʧʨʦʛʨʘʤʥʠʡ 
ʢʦʤʧʣʝʢʩ (ʇʂ) ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʤʽʮʥʽʩʪʴ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ï ʇʂ ʃɯʈɸ-ʉɸʇʈ, ʯʘʩʪʠʥʦʶ ʷʢʦʛʦ ʻ 
ʉɸʇʌɯʈ. ʎʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʨʦʟʚʠʥʝʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʧʨʦʛʨʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ, 
ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘ ʤʝʪʦʜʦʤ 
ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʂɽ). 

ʇʨʦʛʨʘʤʘ ʉɸʇʌɯʈ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʚʽʜʢʨʠʪʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʙʫʜʴ-̫ ʢʠʡ 
ʨʦʟʨʦʙʥʠʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʦʙ'ʻʢʪʽʚ ʷʜʨʘ ʧʨʦʛʨʘʤʠ ʪʘ 
ʨʦʟʨʦʙʣʷʪʠ ʩʚʦʾ ʩʮʝʥʘʨʽʾ, ʷʢʽ ʨʦʟʰʠʨʶʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʢʦʤʧʣʝʢʩʫ ʪʘ ʩʢʣʘʜ ʜʘʥʠʭ ʚ 
ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʤʦʜʝʣʽ. 

ɽʣʝʤʝʥʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʷʢʠʤʠ ʦʧʝʨʫʻ ʉɸʇʌɯʈ, ʻ ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ ʧʨʦʩʪʦʨʦʚʠʤʠ ʦʙ'ʻʢʪʘʤʠ, 
ʱʦ ʤʘʶʪʴ ʯʽʪʢʫ ʧʨʠʢʣʘʜʥʫ ʦʨʽʻʥʪʘʮʽʶ: ʩʪʽʥʘ, ʢʦʣʦʥʘ, ʧʝʨʝʢʨʠʪʪʷ ʽ ʪ. ʧ. ɰʭ ʧʦʨʦʜʞʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ 
ʚʠʢʦʥʫʻʪʴʩʷ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʛʨʘʬʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʙʨʘʞʝʥʴ ʤʦʜʝʣʽ ʥʘ ʜʦʚʽʣʴʥʠʭ 
ʧʨʦʝʢʮʽʷʭ (ʦʨʪʦʛʦʥʘʣʴʥʽ, ʘʢʩʦʥʦʤʝʪʨʠʯʥʽ, ʧʝʨʩʧʝʢʪʠʚʘ). 

ʂʥʠʛʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʝʩʷʪʠ ʨʦʟʜʽʣʽʚ. ʇʝʨʰʠʡ ʨʦʟʜʽʣ ʜʘʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʝʣʝʤʝʥʪʠ ʽʥʪʝʨʬʝʡʩʫ 
ʧʨʦʛʨʘʤʠ. ɼʨʫʛʠʡ ʨʦʟʜʽʣ ʟʥʘʡʦʤʠʪʴ ʯʠʪʘʯʘ ʟ ʦʩʥʦʚʥʠʤʠ ʧʨʠʡʦʤʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ 
ʝʪʘʧʘʭ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʚʝʣʠʢʦʾ ʙʫʜʽʚʣʽ. ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ 
ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʪʠʧʠ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ ʪʘ ʩʧʦʩʦʙʠ ʾʭ ʩʪʚʦʨʝʥʥʷ, ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ, 
ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫ ʪʘ ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙ'ʻʢʪʽʚ. ʏʝʪʚʝʨʪʠʡ ʨʦʟʜʽʣ ʨʦʟʧʦʚʽʜʘʻ ʧʨʦ ʚʩʽʣʷʢʽ ʦʧʮʽʾ 
ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʪʘ ʩʧʦʩʦʙʠ ʾʭ ʥʘʣʘʰʪʫʚʘʥʥʷ. ʇ'ʷʪʠʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʝʢʩʧʦʨʪʫ/ʽʤʧʦʨʪʫ ʜʘʥʠʭ, ʫ 
ʪʦʤʫ ʯʠʩʣʽ, ʜʣʷ ʟʚ'ʷʟʢʫ ʟ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʤʦʜʫʣʷʤʠ ʇʂ. ʋ ʰʦʩʪʦʤʫ ʨʦʟʜʽʣʽ ʦʧʠʩʘʥʦ ʩʪʨʫʢʪʫʨʫ 
ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʧʨʦʝʢʪʫ. ʉʴʦʤʠʡ ʨʦʟʜʽʣ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʽ, ʱʦ 
ʜʦʟʚʦʣʷʶʪʴ ʦʩʚʦʾʪʠ ʝʬʝʢʪʠʚʥʽ ʩʧʦʩʦʙʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ. ɺʦʩʴʤʠʡ ʨʦʟʜʽʣ ʚʠʩʚʽʪʣʶʻ 
ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʾʾ ʨʝʜʘʛʫʚʘʥʥʷ ʫ ʨʝʞʠʤʽ ʂʆʅʉʊʈʋʂʎɯɰ. ɼʝʚ'ʷʪʠʡ ʨʦʟʜʽʣ 
ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʠʧʠ ʝʣʝʤʝʥʪʽʚ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʦʧʠʩ ʧʘʨʘʤʝʪʨʽʚ ʢʦʞʥʦʛʦ ʪʠʧʫ 
ʝʣʝʤʝʥʪʘ. ɼʝʩʷʪʠʡ ʨʦʟʜʽʣ ʨʦʟʨʘʭʦʚʘʥʠʡ, ʧʝʨʰ ʟʘ ʚʩʝ, ʥʘ ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʋ 
ʥʽʡ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʨʦʟʨʦʙʢʠ ʪʘ ʧʽʜʢʣʶʯʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʜʦʧʦʚʥʝʥʴ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, 
ʱʦ ʨʦʟʰʠʨʶʶʪʴ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʽʥʪʝʛʨʘʮʽʶ ʜʦ 
ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʣʘʥʮʶʞʢʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ BIM. 
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ʇʦʯʘʪʢʦʚʽ ʚʽʜʦʤʦʩʪʽ 

ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʠ 

ʑʦʙ ʟʘʧʫʩʪʠʪʠ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʫ ʉɸʇʌɯʈ, ʩʢʦʨʠʩʪʘʡʪʝʩʴ ʢʥʦʧʢʦʶ ʇʫʩʢ. 

ɺʠʙʝʨʽʪʴ ʤʝʥʶ ɺʩʽ ʧʨʦʛʨʘʤʠ / SAPFIR / ʉɸʇʌɯʈ 2022. 

ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʠ ʤʦʞʝ ʪʨʠʚʘʪʠ ʢʽʣʴʢʘ ʩʝʢʫʥʜ. ʇʽʩʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ ʩʪʘʻ ʜʦʩʪʫʧʥʦʶ çʩʪʘʨʪʦʚʘ 
ʩʪʦʨʽʥʢʘè (ɼʠʚ. ʈʠʩ.1.1). 

 

ʈʠʩ. 1.1. ʉʪʘʨʪʦʚʘ ʩʪʦʨʽʥʢʘ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ. 

ʉʪʘʨʪʦʚʘ ʩʪʦʨʽʥʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʦʩʪʘʥʥʽʭ ʬʘʡʣʽʚ ʧʨʦʝʢʪʽʚ, ʟ ʷʢʠʤʠ ʧʨʘʮʶʚʘʚ 
ʢʦʨʠʩʪʫʚʘʯ, ʜʦ ʧʨʠʢʣʘʜʽʚ ʤʦʜʝʣʝʡ, ʱʦ ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʟ ʧʨʦʛʨʘʤʦʶ, ʜʦ ʩʪʨʽʯʢʠ ʥʦʚʠʥ ʪʘ ʢʦʨʠʩʥʠʭ 
ʨʝʩʫʨʩʽʚ ʥʘ ʩʘʡʪʘʭ ʨʦʟʨʦʙʥʠʢʘ. 

ʋ ʨʦʟʜʽʣʽ ʩʪʦʨʽʥʢʠ çʇʨʦʝʢʪʠè ʟʥʘʭʦʜʷʪʴʩʷ ʪʨʠ ʢʥʦʧʢʠ: ʉʪʚʦʨʠʪʠ, ɺʽʜʢʨʠʪʠ, ɯʤʧʦʨʪ. 

ʉʪʚʦʨʠʪʠ ð ʢʦʤʘʥʜʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʫ. 

ɺʽʜʢʨʠʪʠ ð ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʨʘʪʠ ʬʘʡʣ ʧʨʦʝʢʪʫ ʚ ʩʪʨʫʢʪʫʨʽ ʢʘʪʘʣʦʛʽʚ ʆʉ ʪʘ ʟʘʚʘʥʪʘʞʠʪʠ ʡʦʛʦ ʜʣʷ 
ʨʦʙʦʪʠ. 

ɯʤʧʦʨʪ ð ʚʠʙʽʨ ʬʘʡʣʫ ʦʜʥʦʛʦ ʟ ʥʘʙʦʨʫ ʜʦʩʪʫʧʥʠʭ ʬʦʨʤʘʪʽʚ, ʚʽʜʢʨʠʪʪʷ ʡʦʛʦ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 
ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʥʴʦʤʫ, ʧʨʦ ʦʙ'ʻʢʪ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʪʝʨʤʽʥʘʭ ʉɸʇʌɯʈ. 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʫ ʘʙʦ ʚʽʜʢʨʠʪʪʷ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʦʛʦ ʨʦʙʦʪʘ ʥʘʜ ʥʠʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʱʦ ʥʘʜʘʻʪʴʩʷ ʧʨʦʛʨʘʤʦʶ ʢʦʨʠʩʪʫʚʘʯʝʚʽ. ʂʦʨʠʩʪʫʚʘʮʴʢʠʡ 
ʽʥʪʝʨʬʝʡʩ ʉɸʇʌɯʈ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʫ ʩʪʠʣʽ çʩʪʨʽʯʢʘè. ɭ ʢʽʣʴʢʘ ʚʢʣʘʜʦʢ, ʥʘ ʢʦʞʥʽʡ ʟ ʥʠʭ ʢʽʣʴʢʘ ʧʘʥʝʣʝʡ 
ʟ ʢʦʤʘʥʜʘʤʠ. ɺʽʜʨʘʟʫ ʧʽʜ ʩʪʨʽʯʢʦʶ ʢʦʤʘʥʜ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʢʪʠʚʥʦʛʦ 
ʽʥʩʪʨʫʤʝʥʪʫ. ʉʧʽʣʴʥʦ ʟʽ çʩʪʨʽʯʢʦʶè ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʥʶ ʢʦʤʘʥʜ, ʫʚʽʤʢʥʫʚʰʠ 
ʚʽʜʧʦʚʽʜʥʫ ʦʧʮʽʶ ʚ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʽʥʪʝʨʬʝʡʩʫ. 

ɼʣʷ ʚʠʙʦʨʫ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʢʦʤʘʥʜʠ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʽʢʪʦʛʨʘʤʠ ʥʘ çʩʪʨʽʯʮʽè ʘʙʦ ʧʫʥʢʪʠ 
ʤʝʥʶ: ʚʢʘʞʽʪʴ ʧʦʪʨʽʙʥʠʡ ʧʫʥʢʪ ʤʝʥʶ ʘʙʦ ʧʽʢʪʦʛʨʘʤʫ ʥʘ ʩʪʨʽʯʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʨʩʦʨʘ ʤʠʰʽ ʪʘ 
ʥʘʪʠʩʥʽʪʴ ʣʽʚʫ ʢʥʦʧʢʫ. ɯʥʪʝʨʬʝʡʩ ʫ ʩʪʠʣʽ çʩʪʨʽʯʢʘè ʧʝʨʝʜʙʘʯʘʻ ʪʝʤʘʪʠʯʥʝ ʫʛʨʫʧʫʚʘʥʥʷ ʢʦʤʘʥʜ ʟʘ 
ʚʢʣʘʜʢʘʤʠ ʪʘ ʧʘʥʝʣʷʤʠ. ɺʢʣʘʜʢʠ ʩʪʨʽʯʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʧʦʨʷʜʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʝʭʥʦʣʦʛʽʾ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ. ʉʧʦʯʘʪʢʫ "ʉʪʚʦʨʝʥʥʷ" (ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ), ʧʦʪʽʤ "ɸʥʘʣʽʪʠʢʘ" (ʜʣʷ 
ʦʪʨʠʤʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ), ʧʽʩʣʷ "ɸʨʤʫʚʘʥʥʷ" (ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ɿɹʂ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ 
ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ), ʧʦʪʽʤ "ɸʥʦʪʘʮʽʾ" (ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʢʦʤʧʣʝʢʪʫ ʨʦʙʦʯʦʾ 
ʜʦʢʫʤʝʥʪʘʮʽʾ: ʢʨʝʩʣʝʥʴ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʡ). ɯʥʰʽ ʢʦʤʘʥʜʠ ʟʽʙʨʘʥʽ ʥʘ ʚʢʣʘʜʢʘʭ çɺʠʜʠè ʪʘ çʈʝʜʘʛʫʚʘʥʥʷè. 
ʋ ʢʦʤʧʣʝʢʪʘʮʽʾ ʟ çʂʦʥʩʪʨʫʢʪʦʨʦʤ ʧʝʨʝʨʽʟʽʚè ʤʦʞʝ ʟ'ʷʚʣʷʪʠʩʴ ʚʢʣʘʜʢʘ çʂʦʥʩʪʨʫʢʪʦʨ ʧʝʨʝʨʽʟʽʚè. 

ʈʠʩ. 1.2. ɯʥʪʝʨʬʝʡʩ ʉɸʇʌɯʈ 

ɯʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ ʚʢʣʶʯʘʻ ʪʘʢʦʞ ʢʽʣʴʢʘ ʩʣʫʞʙʦʚʠʭ ʚʽʢʦʥ ʽʟ ʜʝʨʝʚʦʧʦʜʽʙʥʠʤʠ ʩʧʠʩʢʘʤʠ, ʛʨʘʬʽʯʥʝ 
ʚʽʢʥʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʛʣʷʜʫ ʪʘ ʚʽʢʥʦ çɺʣʘʩʪʠʚʦʩʪʽè ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙ'ʻʢʪʽʚ (ʜʠʚ. 
ʈʠʩ. 1.2). 

ʆʛʣʷʜ ʽʥʪʝʨʬʝʡʩʫ: ʚʽʢʥʘ, ʜʽʘʣʦʛʠ, ʤʝʥʶ 

ɼʣʷ ʢʝʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʦʶ ʉɸʇʌɯʈ ʧʝʨʝʜʙʘʯʝʥʦ ʛʨʘʬʽʯʥʠʡ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 
ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʆʉ Windows. 

ɯʥʪʝʨʬʝʡʩ ʧʦʙʫʜʦʚʘʥʠʡ ʪʘʢ, ʱʦ ʟʘʩʦʙʘʤʠ ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʚʽʜʢʨʠʪʠ ʢʽʣʴʢʘ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʩʧʦʩʪʝʨʽʛʘʪʠ 
ʚʤʩ̔ʪ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʫ ʢʽʣʴʢʦʭ ʚʠʜʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʦʬʦʨʤʣʝʥʠʭ ʫ ʚʠʛʣʷʜʽ ʚʽʢʦʥ ʥʘ ʝʢʨʘʥʽ ʢʦʤʧ'ʶʪʝʨʘ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʨʦʛʨʘʤʠ, ʩʪʠʣʴ ʚʽʟʫʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʡʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʤʦʞʝ ʙʫʪʠ ʚʠʙʨʘʥʠʡ ʪʘ 
ʥʘʣʘʰʪʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ɺʠʜ/ʉʪʠʣʴ ʽʥʪʝʨʬʝʡʩʫ. ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ 
ʮʽʻʾ ʢʥʦʧʢʠ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʤʝʥʶ ʢʝʨʫʚʘʥʥʷ ʩʪʠʣʝʤ ʽʥʪʝʨʬʝʡʩʫ. ɿ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʥʝ ʪʽʣʴʢʠ 
ʚʠʙʨʘʪʠ ʢʦʣʽʨʥʝ ʨʽʰʝʥʥʷ, ʘʣʝ ʽ ʚʢʣʶʯʠʪʠ ʤʝʥʶ (ʢʦʤʘʥʜʘ ʄʝʥ)ʁ, ɦʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ 
ʦʜʥʦʯʘʩʥʦ ʟʽ ʩʪʨʽʯʢʦʶ. 
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ʄʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʝʣʝʤʝʥʪʠ ʽʥʪʝʨʬʝʡʩʫ, ʧʝʨʝʤʽʱʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʚʽʢʥʘ ʪʘ ʟʤʽʥʶʶʯʠ ʾʭ ʨʦʟʤʽʨ. ɼʣʷ 
ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʢʥʘ ʩʣʽʜ ʚʢʘʟʘʪʠ ʡʦʛʦ ʟʘʛʦʣʦʚʦʢ ʢʫʨʩʦʨʦʤ ʤʠʰʽ, ʥʘʪʠʩʥʫʪʠ ʣʽʚʫ ʢʥʦʧʢʫ ʽ ʧʦʯʘʪʠ 
ʧʝʨʝʤʽʱʝʥʥʷ, ʚʽʜʧʫʩʪʠʪʠ ʣʽʚʫ ʢʥʦʧʢʫ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʥʝʦʙʭʽʜʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. 

ɹʽʣʴʰʽʩʪʴ ʚʽʢʦʥ ʤʦʞʥʘ çʧʘʨʢʫʚʘʪʠè ʥʘ ʢʨʘʷʭ ʛʦʣʦʚʥʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ ʪʘ (ʘʙʦ) ʩʪʠʢʫʚʘʪʠ ʦʜʥʝ ʟ 
ʦʜʥʠʤ. 

ɼʣʷ ʜʝʷʢʠʭ ʚʽʢʦʥ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʚʽʢʦʥ ʟ ʜʝʨʝʚʦʧʦʜʽʙʥʠʤʠ ʩʧʠʩʢʘʤʠ, ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ 
ʟʙʠʨʘʪʠ ʾʭ ʫ ʛʨʫʧʠ ʽʟ ʟʘʢʣʘʜʢʘʤʠ. ʅʘ ʟʘʢʣʘʜʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʟʚʠ ʚʽʢʦʥ. ʑʦʙ ʚʠʙʨʘʪʠ ʧʦʪʨʽʙʥʝ ʚʽʢʥʦ, 
ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʚʽʜʧʦʚʽʜʥʽʡ ʟʘʢʣʘʜʮʽ. ʗʢʱʦ ʟʘʛʦʣʦʚʦʢ ʩʣʫʞʙʦʚʦʛʦ ʚʽʢʥʘ 
ʧʨʠʭʦʚʘʥʠʡ, ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʢʣʘʜʢʫ. 

ɻʨʘʬʽʯʥʽ ʚʽʢʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʛʨʫʧʫʶʪʴʩʷ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʟʘʢʣʘʜʢʘʤʠ. ʄʦʞʥʘ ʧʦʜʽʣʠʪʠ ʛʨʘʬʽʯʥʽ 
ʚʽʢʥʘ ʥʘ ʢʽʣʴʢʘ ʛʨʫʧ, ʦʨʛʘʥʽʟʫʚʘʪʠ ʾʭ ʚʝʨʪʠʢʘʣʴʥʦ ʯʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʪʨʘʜʠʮʽʡʥʫ 
ʦʨʛʘʥʽʟʘʮʽʶ ʛʨʘʬʽʯʥʠʭ ʚʽʢʦʥ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ ʚʠʤʢʥʫʪʠ ʧʫʥʢʪ ɿʘʢʣʘʜʢʠ ʚ ʤʝʥʶ ɺʽʢʥʘ. 

 

ʆʜʥʝ ʽʟ ʛʨʘʬʽʯʥʠʭ ʚʽʢʦʥ ʻ ʘʢʪʠʚʥʠʤ. ɺʠʙʽʨ ʘʢʪʠʚʥʦʛʦ ʚʽʢʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ. ʇʦʪʨʽʙʥʦ 
ʥʘʚʝʩʪʠ ʢʫʨʩʦʨ ʥʘ ʟʘʛʦʣʦʚʦʢ ʚʽʢʥʘ (ʘʙʦ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʟʘʢʣʘʜʢʫ) ʽ ʚʠʢʦʥʘʪʠ ʦʜʠʥʘʨʥʝ ʥʘʪʠʩʢʘʥʥʷ ʣʽʚʦʶ 
ʢʥʦʧʢʦʶ ʤʠʰʽ. ɻʨʘʬʽʯʥʝ ʚʚʝʜʝʥʥʷ, ʧʦʚ'ʷʟʘʥʝ ʟ ʧʦʙʫʜʦʚʦʶ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷʤ ʤʦʜʝʣʽ ʧʨʦʝʢʪʫ, 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʪʠʚʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʚʽʢʥʘ. 

ɻʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʝʢʪʫ ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ ʫ ʩʣʫʞʙʦʚʠʭ ʚʽʢʥʘʭ: 
ʉʪʨʫʢʪʫʨʘ, ɺʠʜʠ, ʃʠʩʪʠ. 

ʉʣʫʞʙʦʚʝ ʚʽʢʥʦ ʉʪʨʫʢʪʫʨʘ ʜʝʤʦʥʩʪʨʫʻ ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʽ ʧʨʦʝʢʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʧʦ ʟʘʜʘʥʦʤʫ 
ʧʨʠʥʮʠʧʫ: ʧʦ ʪʠʧʘʭ ʝʣʝʤʝʥʪʽʚ, ʧʦ ʤʘʪʝʨʽʘʣʘʭ, ʧʦ ʧʦʚʝʨʭʘʭ, ʢʦʤʙʽʥʘʮʽʾ ʦʟʥʘʢ. ʉʪʨʫʢʪʫʨʘ ʤʦʜʝʣʽ 
ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʬʦʨʤʽ ʜʝʨʝʚʦʧʦʜʽʙʥʦʛʦ ʩʧʠʩʢʫ. ɺʢ̔ʥʦ ʉʪʨʫʢʪʫʨʘ ʥʘʜʘʻ ʜʦʜʘʪʢʦʚʠʡ ʩʧʦʩʽʙ ʚʠʙʨʘʪʠ 
ʪʘ ʚʠʜʽʣʠʪʠ ʧʝʚʥʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ, ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɺʢʘʟʫʡʪʝ ʦʙ'ʻʢʪʠ ʚ 
ʜʝʨʝʚʦʧʦʜʽʙʥʦʤʫ ʩʧʠʩʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʨʩʦʨʫ ʤʠʰʽ. ʇʦʜʚʽʡʥʝ ʥʘʪʠʩʢʘʥʥʷ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʜʦʟʚʦʣʷʻ 
ʚʠʜʽʣʠʪʠ ʚʢʘʟʘʥʠʡ ʝʣʝʤʝʥʪ. ɺʠʜʽʣʝʥʥʷ ʝʣʝʤʝʥʪʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʝʤʦʥʩʪʨʘʮʽʻʶ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʫ ʚʽʢʥʽ ɺʣʘʩʪʠʚʦʩʪʽ. ʅʘʪʠʩʢʘʥʥʷ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʚ ʷʢʦʤʫ 
ʟʽʙʨʘʥʽ ʢʦʤʘʥʜʠ, ʘʢʪʫʘʣʴʥʽ ʜʣʷ ʚʢʘʟʘʥʦʛʦ ʝʣʝʤʝʥʪʫ. 

ʉʣʫʞʙʦʚʝ ʚʽʢʥʦ ɺʠʜʠ ʤʽʩʪʠʪʴ ʜʝʨʝʚʦʧʦʜʽʙʥʠʡ ʧʝʨʝʣʽʢ ʚʠʜʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʫ ʧʨʦʝʢʪʽ. ʇʦʜʚʽʡʥʝ 
ʥʘʪʠʩʢʘʥʥʷ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʜʦ ʚʠʜʫ, ʚʢʘʟʘʥʦʛʦ ʫ ʩʧʠʩʢʫ. ʇʦ ʥʘʪʠʩʢʘʥʥʶ 
ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʢʦʤʘʥʜ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʚʢʘʟʘʥʦʛʦ ʚʠʜʫ. 
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ʉʣʫʞʙʦʚʝ ʚʽʢʥʦ ʃʠʩʪʠ ʤʽʩʪʠʪʴ ʩʧʠʩʦʢ ʣʠʩʪʽʚ ʢʨʝʩʣʝʥʴ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʦʝʢʪʫ. ʇʦʜʚʽʡʥʝ 
ʥʘʪʠʩʢʘʥʥʷ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʜʦʟʚʦʣʷʻ ʧʦʙʘʯʠʪʠ ʚʠʙʨʘʥʠʡ ʣʠʩʪ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ. ʇʦ ʥʘʪʠʩʢʘʥʥʶ 
ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʢʦʤʘʥʜ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʚʢʘʟʘʥʦʛʦ ʣʠʩʪʘ. 

ʉʣʫʞʙʦʚʝ ʚʽʢʥʦ ɺʣʘʩʪʠʚʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙ'ʻʢʪʽʚ ʚʠʜʽʣʝʥʠʭ ʜʣʷ 
ʨʝʜʘʛʫʚʘʥʥʷ. ʇʨʠ ʚʠʙʦʨʽ ʦʙ'ʻʢʪʘ ʙʫʜʴ-̫ ʢʠʤ ʩʧʦʩʦʙʦʤ: ʛʨʘʬʽʯʥʦʶ ʚʢʘʟʽʚʢʦʶ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʠʩʢʫ ʘʙʦ 
ʚ ʭʦʜʽ ʨʦʙʦʪʠ ʬʽʣʴʪʨʘ ʚʠʜʽʣʝʥʥʷ ï ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʜʽʣʝʥʠʭ ʦʙ'ʻʢʪʽʚ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʚʽʢʥʽ ɺʣʘʩʪʠʚʦʩʪʽ. 
ʄʦʞʥʘ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʪʘ ʟʘʚʝʨʰʠʪʠ ʨʝʜʘʛʫʚʘʥʥʷ ʢʣʘʚʽʰʝʶ Enter. ɼʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʟʤʽʥʝʥʠʭ ʟʥʘʯʝʥʴ ʜʝʷʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɿʘʩʪʦʩʫʚʘʪʠ. ɼʝʷʢʽ 
ʚʣʘʩʪʠʚʦʩʪʽ ʦʙ'ʻʢʪʽʚ, ʥʝʜʦʩʪʫʧʥʽ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ, ʥʘʚʦʜʷʪʴʩʷ ʜʣʷ ʜʦʚʽʜʢʠ. 

ʉʣʫʞʙʦʚʝ ʚʽʢʥʦ ɹʽʙʣʽʦʪʝʢʠ ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʙʦʨʫ ʦʙ'ʻʢʪʽʚ ʽʟ ʙʽʙʣʽʦʪʝʢʠ. ɹʽʙʣʽʦʪʝʯʥʽ ʦʙ'ʻʢʪʠ 
ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʟʚʘʤʠ ʫ ʚʠʛʣʷʜʽ ʩʧʠʩʢʫ ʟ ʜʝʨʝʚʦʧʦʜʽʙʥʦʶ ʽʻʨʘʨʭʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ʉʪʨʫʢʪʫʨʘ ʩʧʠʩʢʫ 
ʚʽʜʦʙʨʘʞʘʻ ʩʪʨʫʢʪʫʨʫ ʢʘʪʘʣʦʛʽʚ ʙʽʙʣʽʦʪʝʢʠ. ʅʘʟʚʠ ʙʽʙʣʽʦʪʝʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʽʤʝʥʘʤʠ ʬʘʡʣʽʚ 
ʚʽʜʧʦʚʽʜʥʠʭ ʤʦʜʝʣʝʡ. ʑʦʙ ʧʦʤʽʩʪʠʪʠ ʙʽʙʣʽʦʪʝʯʥʠʡ ʦʙ'ʻʢʪ ʫ ʧʦʪʦʯʥʠʡ ʧʨʦʝʢʪ, ʚʢʘʞʽʪʴ ʥʘʟʚʫ ʫ ʩʧʠʩʢʫ 
ʢʫʨʩʦʨʦʤ, ʥʘʪʠʩʥʽʪʴ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʪʘ, ʫʪʨʠʤʫʶʯʠ ʾʾ, ʧʝʨʝʥʝʩʽʪʴ ʦʙ'ʻʢʪ ʫ ʛʨʘʬʽʯʥʝ ʚʽʢʥʦ. ɺʽʜʧʫʩʪʽʪʴ 
ʣʽʚʫ ʢʥʦʧʢʫ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʦʙʨʘʞʝʥʥʷ ʦʙ'ʻʢʪʘ, ʱʦ ʨʦʟʤʽʱʫʻʪʴʩʷ. ɺʠʙʝʨʽʪʴ 
ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʘ ʟʘʬʽʢʩʫʡʪʝ ʦʜʠʥʘʨʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʤʽʩʪʠʪʠ 
ʧʽʜʨʷʜ ʢʽʣʴʢʘ ʝʢʟʝʤʧʣʷʨʽʚ ʚʠʙʨʘʥʦʛʦ ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʦʙ'ʻʢʪʘ ʥʘʪʠʩʥʽʪʴ ʽ ʫʪʨʠʤʫʡʪʝ ʚ ʥʘʪʠʩʥʫʪʦʤʫ 
ʧʦʣʦʞʝʥʥʽ ʢʣʘʚʽʰʫ Shift. ʈʦʟʤʽʱʝʥʠʡ ʝʢʟʝʤʧʣʷʨ ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʦʙ'ʻʢʪʘ ʤʦʞʥʘ ʧʦʚʝʨʪʘʪʠ ʥʘʚʢʦʣʦ ʦʩʽ, 
ʧʘʨʘʣʝʣʴʥʦʾ ʛʣʦʙʘʣʴʥʦʾ ʦʩʽ Z, ̫ʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʙʘʟʦʚʫ ʪʦʯʢʫ ʦʙ'ʻʢʪʘ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ 
ʢʫʨʩʦʨʥʽ ʢʣʘʚʽʰʽ ʟʽ ʩʪʨʽʣʢʘʤʠ ʚʣʽʚʦ/ʚʧʨʘʚʦ: 

. 

ʉʣʫʞʙʦʚʝ ʚʽʢʥʦ ʇʦʧʝʨʝʜʥʽʡ ʧʝʨʝʛʣʷʜ ʩʣʫʞʠʪʴ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʢʘʟʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʧʦʧʝʨʝʜʥʴʦʛʦ 
ʧʝʨʝʛʣʷʜʫ ʦʙ'ʻʢʪʽʚ, ʱʦ ʚʠʙʠʨʘʶʪʴʩʷ ʟ ʙʽʙʣʽʦʪʝʢʠ. ʇʨʠ ʚʢʘʟʫʚʘʥʥʽ ʦʙ'ʻʢʪʽʚ ʦʩʪʘʥʥʽʡ ʚʠʜʽʣʝʥʠʡ ʦʙ'ʻʢʪ 
ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʚʽʢʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʛʣʷʜʫ. ʇʨʠ ʚʠʙʦʨʽ ʦʙ'ʻʢʪʽʚ ʽʟ ʙʽʙʣʽʦʪʝʢʠ ʫ ʚʽʢʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ 
ʧʝʨʝʛʣʷʜʫ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʧʦʪʦʯʥʠʡ ʚʠʙʨʘʥʠʡ ʙʽʙʣʽʦʪʝʯʥʠʡ ʦʙ'ʻʢʪ. 

ɺʠʙʽʨ ʧʨʦʝʢʮʽʾ. ʆʛʣʷʜ ʤʦʜʝʣʽ ʟ ʨʽʟʥʠʭ ʨʘʢʫʨʩʽʚ 

ʋ ʤʝʞʘʭ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʜʥʝ ʘʙʦ ʢʽʣʴʢʘ ʛʨʘʬʽʯʥʠʭ ʚʽʢʦʥ. ʋ ʢʦʞʥʦʤʫ 
ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʧʨʦʝʢʪʫ (ʘʙʦ ʡʦʛʦ ʯʘʩʪʠʥʠ) ʫ ʪʽʡ ʯʠ ʽʥʰʽʡ ʧʨʦʝʢʮʽʾ ʷʢ ʨʝʟʫʣʴʪʘʪ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ ʤʦʜʝʣʽ ʥʘ ʝʢʨʘʥʥʫ ʧʣʦʱʠʥʫ. 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ, ʷʢ ʢʝʨʫʚʘʪʠ ʘʧʘʨʘʪʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʤʝʪʘʬʦʨʫ çʢʘʤʝʨʘè. ʋ 
ʧʨʦʩʪʦʨʽ ʦʙ'ʻʢʪʘ, ʱʦ ʤʦʜʝʣʶʻʪʴʩʷ, ʟʥʘʭʦʜʠʪʴʩʷ ʚʽʨʪʫʘʣʴʥʘ ʢʘʤʝʨʘ, ʷʢʘ ʧʝʨʝʜʘʻ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥ, 
ʫ ʚʽʢʥʦ ʛʨʘʬʽʯʥʦʛʦ ʚʠʛʣʷʜʫ. 

ʄʦʞʥʘ ʤʽʥʷʪʠ ʧʨʦʝʢʮʽʾ, ʦʪʨʠʤʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʟ ʧʦʪʨʽʙʥʦʛʦ ʨʘʢʫʨʩʫ, ʦʛʣʷʜʘʪʠ ʤʦʜʝʣʴ, ʧʝʨʝʤʽʱʫʶʯʠ 
ʚʽʨʪʫʘʣʴʥʫ ʢʘʤʝʨʫ ʚ ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʤʘʥʽʧʫʣʷʪʦʨ çʤʠʰʘè 
ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʢʘʤʝʨʦʶ. ʇʝʨʝʤʽʱʝʥʥʷ ʤʠʰʽ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʟ ʥʘʪʠʩʥʫʪʦʶ ʩʝʨʝʜʥʴʦʶ ʢʥʦʧʢʦʶ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʘʥʦʨʘʤʫʚʘʥʥʷ. ʇʝʨʝʤʽʱʝʥʥʷ ʤʠʰʽ ʟ ʥʘʪʠʩʥʫʪʦʶ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʧʦʚʦʨʦʪ ʢʘʤʝʨʠ. ʇʨʦʢʨʫʯʫʚʘʥʥʷ ʢʦʣʝʩʘ ʟʤʽʥʶʻ ʤʘʩʰʪʘʙ ʟʦʙʨʘʞʝʥʥʷ (ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ ʢʘʤʝʨʠ). 

ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʚʠʜʽʚ: 3D-ʚʠʜʠ, ʧʣʘʥʠ ʧʦʚʝʨʭʽʚ, ʬʘʩʘʜʠ, ʨʦʟʨʽʟʠ, ʢʨʝʩʣʝʥʥʷ. 

3D-ʚʠʜʠ ʥʘʜʘʶʪʴ ʧʦʚʥʫ ʩʚʦʙʦʜʫ ʧʝʨʝʤʽʱʝʥʥʷ ʢʘʤʝʨʠ, ʜʦʧʫʩʢʘʶʪʴ ʾʾ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʤʦʜʝʣʽ. ɼʣʷ 
ʽʥʰʠʭ ʚʠʜʽʚ ʜʦʧʫʩʢʘʻʪʴʩʷ ʪʽʣʴʢʠ ʧʘʨʘʣʝʣʴʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʢʘʤʝʨʠ (ʧʘʥʦʨʘʤʫʚʘʥʥʷ) ʪʘ ʟʤʽʥʘ 
ʤʘʩʰʪʘʙʫ ʟʦʙʨʘʞʝʥʥʷ. ɼʣʷ ʛʨʘʬʽʯʥʦʛʦ ʚʽʢʥʘ, ʚ ̫ ʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʝ ʟʦʙʨʘʞʝʥʥʷ 
(ʮʝʥʪʨʘʣʴʥʘ ʧʨʦʝʢʮʽʷ), ʜʦʜʘʪʢʦʚʦ ʜʦʩʪʫʧʥʽ ʢʦʤʘʥʜʠ ʧʝʨʝʤʽʱʝʥʥʷ ʢʘʤʝʨʠ ʚ ʽʛʨʦʚʦʤʫ ʩʪʠʣʽ ʟʘ 
ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰ: 

W ï ʧʝʨʝʤʽʩʪʠʪʠ ʚʧʝʨʝʜ, 

S ï ʧʝʨʝʤʽʩʪʠʪʠ ʥʘʟʘʜ, 

A ï ʧʦʚʝʨʥʫʪʠ ʣʽʚʦʨʫʯ, 

D ï ʧʦʚʝʨʥʫʪʠ ʧʨʘʚʦʨʫʯ, 

Shift+W ï ʧʝʨʝʤʽʩʪʠʪʠ ʚʛʦʨʫ, 

Shift+S - ʧʝʨʝʤʽʩʪʠʪʠ ʚʥʠʟ, 

Shift+A ï ʧʝʨʝʤʽʩʪʠʪʠ ʣʽʚʦʨʫʯ, 

Shift+D ï ʧʝʨʝʤʽʩʪʠʪʠ ʧʨʘʚʦʨʫʯ. 
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ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʚʥʠʭ ʧʨʦʝʢʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʘʥʜʠ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʇʨʦʝʢʮʽʾ ʪʘ ʚʠʜʠ 
(ʜʠʚ. ʨʠʩ. 1.3). ʂʦʤʘʥʜʠ ʫʩʪʘʥʦʚʢʠ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʧʨʦʝʢʮʽʡ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʚʠʜ ʟʚʝʨʭʫ, ʩʧʝʨʝʜʫ, 
ʣʽʚʦʨʫʯ ʽ ʪ. ʜ. ʗʢʱʦ ʚʠʙʨʘʪʠ ʢʦʤʘʥʜʫ ɺʠʜ ʟʚʝʨʭʫ, ʧʦʧʝʨʝʜʥʴʦ ʥʘʪʠʩʥʫʚʰʠ ʪʘ ʫʪʨʠʤʫʶʯʠ ʚ 
ʥʘʪʠʩʥʫʪʦʤʫ ʩʪʘʥʽ ʢʣʘʚʽʰʫ Shift, ʪʦ ʚʠʜ ʟʚʝʨʭʫ çʬʽʢʩʫʻʪʴʩʷè: ʚʠʧʘʜʢʦʚʽ ʚʧʣʠʚʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ, 
ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʙʝʨʪʘʥʥʷ ʢʘʤʝʨʠ, ʙʫʜʫʪʴ ʨʝ-̔ ʥʪʝʨʧʨʝʪʦʚʘʥʽ ʷʢ ʧʘʥʦʨʘʤʫʚʘʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʧʨʷʤʦʢ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʙʝʨʝʞʝʪʴʩʷ. 

  

ʈʠʩ.1.3 ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʇʨʦʝʢʮʽʾ ʪʘ ʚʠʜʠ 

 

ʂʦʤʘʥʜʘ ɯʟʦʤʝʪʨʽʷ ʧʨʠʚʦʜʠʪʴ ʢʘʤʝʨʫ ʚ ʧʦʣʦʞʝʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʟʦʤʝʪʨʠʯʥʦʾ ʧʨʦʝʢʮʽʾ ʩʮʝʥʠ 
(ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʝ ʧʨʦʝʮʽʶʚʘʥʥʷ). 

ʇʽʢʪʦʛʨʘʤʘ ʇʝʨʩʧʝʢʪʠʚʘ ʩʣʫʞʠʪʴ ʫʧʨʘʚʣʽʥʥʷ ʮʝʥʪʨʘʣʴʥʦʶ ʧʨʦʝʢʮʽʻʶ. ʆʜʥʦʨʘʟʦʚʝ ʥʘʪʠʩʢʘʥʥʷ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʤʠʢʘʥʥʷ/ʚʠʤʢʥʝʥʥʷ ʨʝʞʠʤʫ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʝʮʽʶʚʘʥʥʷ. ʗʢʱʦ ʚʠʙʨʘʪʠ ʮʶ ʢʦʤʘʥʜʫ, 
ʧʦʧʝʨʝʜʥʴʦ ʥʘʪʠʩʥʫʚʰʠ ʪʘ ʫʪʨʠʤʫʶʯʠ ʚ ʥʘʪʠʩʥʫʪʦʤʫ ʩʪʘʥʽ ʢʣʘʚʽʰʫ Shift, ʪʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʽʘʣʦʛ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʚʽʜʨʝʛʫʣʶʚʘʪʠ ʚʝʣʠʯʠʥʫ ʢʫʪʘ ʧʨʠ ʚʝʨʰʠʥʽ ʧʽʨʘʤʽʜʠ ʚʠʜʠʤʦʩʪʽ ʯʠ çʬʦʢʫʩʥʫ ʚʽʜʩʪʘʥʴè 
ʚʽʨʪʫʘʣʴʥʦʾ ʢʘʤʝʨʠ. 

ʂʦʤʘʥʜʘ ʇʦʢʘʟʘʪʠ ʚʩʝ ʜʦʟʚʦʣʷʻ ʧʦʙʘʯʠʪʠ ʤʦʜʝʣʴ ʮʽʣʢʦʤ. ʇʽʢʪʦʛʨʘʤʘ ʇʦʧʝʨʝʜʥʽʡ ʚʠʜ ʜʦʧʦʤʦʞʝ 
ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʜʫ. ʎʽ ʢʦʤʘʥʜʠ ʧʨʦʜʫʙʣʴʦʚʘʥʦ ʫ ʤʝʥʶ ɺʠʜ. 

ʇʦʦʜʠʥʦʢʽ ʥʘʪʠʩʢʘʥʥʷ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʙʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ʩʣʫʞʘʪʴ ʜʣʷ ʚʠʢʣʠʢʫ ʢʦʥʪʝʢʩʪʥʦʛʦ 
ʤʝʥʶ ʚ ʨʽʟʥʠʭ ʧʨʦʝʢʪʥʠʭ ʩʠʪʫʘʮʽʷʭ ʫ ʨʽʟʥʠʭ ʚʽʢʥʘʭ. 

ʃʽʚʘ ʢʥʦʧʢʘ ʤʠʰʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʢʘʟʫʚʘʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ. ʅʘʪʠʩʢʘʥʥʷ ʣʽʚʦʶ 
ʢʥʦʧʢʦʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʚʝʜʝʥʥʷ ʪʦʯʢʠ ʚ ʧʦʪʦʯʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʢʫʨʩʦʨʫ ʤʠʰʽ. ʇʝʨʝʤʽʱʝʥʥʷ ʤʠʰʽ ʟ 
ʥʘʪʠʩʥʫʪʦʶ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʯʘʪʢʫ ʧʝʨʝʥʝʩʝʥʥʷ ʨʝʜʘʛʦʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʘʙʦ ʾʭ 
ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʦʢʘʪʦʨʘ ʚ 3D ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ ʪʘ ʜʣʷ ʚʢʘʟʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʦʝʢʪʥʦʾ ʩʠʪʫʘʮʽʾ, ʤʠʰʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʢʘʟʽʚʢʠ ʦʙ'ʻʢʪʽʚ ʘʙʦ ʜʣʷ 
ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. ɺʽʜʧʦʚʽʜʥʦ ʟʤʽʥʶʻʪʴʩʷ ʢʫʨʩʦʨ ʤʠʰʽ ʪʘ ʢʝʨʦʚʘʥʠʡ ʥʠʤ ʣʦʢʘʪʦʨ. 

ʂʫʨʩʦʨ ʤʠʰʽ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʧʦ ʝʢʨʘʥʫ, ʩʣʽʜʫʶʯʠ ʨʫʭʘʤ ʤʘʥʽʧʫʣʷʪʦʨʘ çʤʠʰʘè. ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʜʣʷ ʚʢʘʟʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ. 

ʃʦʢʘʪʦʨ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ. ɺʽʥ ʩʣʫʞʠʪʴ ʜʣʷ ʚʚʝʜʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ. ɿʘʟʚʠʯʘʡ 
ʣʦʢʘʪʦʨ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚ ʜʝʷʢʽʡ ʧʣʦʱʠʥʽ ʧʨʦʩʪʦʨʫ ʤʦʜʝʣʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʛʝʦʤʝʪʨʠʯʥʠʭ 
ʧʦʙʫʜʦʚ ʫ ʧʦʪʦʯʥʽʡ ʧʨʦʝʢʪʥʽʡ ʩʠʪʫʘʮʽʾ. ʃʦʢʘʪʦʨ ʨʫʭʘʻʪʴʩʷ, ʚʽʜʩʪʝʞʫʶʯʠ ʨʫʭ ʢʫʨʩʦʨʘ ʤʠʰʽ. ʇʨʠ ʮʴʦʤʫ 
ʧʦʣʦʞʝʥʥʷ ʣʦʢʘʪʦʨʘ ʟʤʽʥʶʻʪʴʩʷ ʽʟ ʟʘʜʘʥʠʤ ʢʨʦʢʦʤ, ʘ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʚ'ʷʟʦʢ ʜʦ ʭʘʨʘʢʪʝʨʥʠʭ 
ʪʦʯʦʢ ʽ ʣʽʥʽʡ, ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, ʣʽʥʽʡ ʧʦʙʫʜʦʚʠ. ʊʘʢʠʡ ʨʫʭ ʣʦʢʘʪʦʨʘ ʤʦʞʝ ʚʠʛʣʷʜʘʪʠ ʥʝʧʣʘʚʥʠʤ. ɺʽʥ 
ʥʽʙʠ çʧʨʠʣʠʧʘʻè ʜʦ ʜʝʷʢʠʭ ʧʦʟʠʮʽʡ, ʘ ʧʦʪʽʤ çʚʽʜʨʠʚʘʻʪʴʩʷè ʚʽʜ ʥʠʭ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ 
ʢʫʨʩʦʨʫ. ʃʦʢʘʪʦʨ ʧʨʠʪʷʛʫʻʪʴʩʷ ʜʦ ʪʦʯʦʢ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. ʇʨʠ ʥʝʟʥʘʯʥʠʭ ʧʝʨʝʤʽʱʝʥʥʷ ʢʫʨʩʦʨʘ 
ʧʦʙʣʠʟʫ ʧʨʦʝʢʮʽʾ ʪʦʯʢʠ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʥʘ ʝʢʨʘʥʥʫ ʧʣʦʱʠʥʫ ʣʦʢʘʪʦʨ ʥʝʨʫʭʦʤʠʡ. ɺʽʥ ʟʙʝʨʽʛʘʻ ʩʚʦʻ 
ʧʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʚʚʦʜʠʪʠ ʪʦʯʥʽ ʧʦʟʠʮʽʾ, ʪʦʯʢʠ ʟ ʦʢʨʫʛʣʝʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, 
ʪʦʯʢʠ, ʱʦ ʣʝʞʘʪʴ ʥʘ ʧʝʚʥʠʭ ʣʽʥʽʷʭ, ʪʦʯʢʠ, ʱʦ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʜʝʷʢʠʤʠ ʽʥʰʠʤʠ, ʨʘʥʽʰʝ ʟʘʜʘʥʠʤʠ 
ʪʦʯʢʘʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʫ ɽʢʨʘʥʥʝ ʧʨʠʪʷʛʫʚʘʥʥʷ, ɦ ʦʙ ʚʤʠʢʘʪʠ/ʚʠʤʠʢʘʪʠ ʨʝʞʠʤ 
ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʣʦʢʘʪʦʨʘ ʥʘ ʽʩʥʫʶʯʽ ʪʦʯʢʠ ʤʦʜʝʣʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʫ ɽʢʨʘʥʥʝ ʧʨʠʪʷʛʫʚʘʥʥʷ ʥʘ ʧʦʚʝʨʩʽ, ɦʦʙ ʚʤʠʢʘʪʠ/ʚʠʤʠʢʘʪʠ 
ʨʝʞʠʤ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʣʦʢʘʪʦʨʘ ʣʠʰʝ ʥʘ ʪʦʯʢʠ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʧʦʪʦʯʥʦʤʫ 
ʨʝʜʘʛʦʚʘʥʦʤʫ ʧʦʚʝʨʭʫ. ʗʢʱʦ ʫʚʽʤʢʥʝʥʦ ʮʝʡ ʨʝʞʠʤ, ʪʦ ʚʢʘʟʘʪʠ ʛʨʘʬʽʯʥʦ ʤʦʞʥʘ ʪʽʣʴʢʠ ʪʽ 

ʝʣʝʤʝʥʪʠ ʙʫʜʽʚʣʽ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʧʦʪʦʯʥʦʤʫ ʧʦʚʝʨʭʫ. 

ɹʫʜ-ɹ̫ ʢʝ ʘʚʪʦʤʘʪʠʯʥʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʣʦʢʘʪʦʨʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʫ ʨʝʞʠʤʽ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. ʋ 
ʨʝʞʠʤʽ ʚʢʘʟʫʚʘʥʥʷ ʢʫʨʩʦʨ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʧʣʘʚʥʦ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʚʢʘʟʫʚʘʪʠ ʦʙ'ʻʢʪʠ. 

ʋ ʨʝʞʠʤʽ ʚʢʘʟʽʚʢʠ, ʱʦʙ ʚʠʜʽʣʠʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʦʙ'ʻʢʪ, ʥʘʚʝʜʽʪʴ ʥʘ ʥʴʦʛʦ ʢʫʨʩʦʨ ʽ ʥʘʪʠʩʥʽʪʴ ʣʽʚʦʶ 
ʢʥʦʧʢʦʶ ʤʠʰʽ. ɺʠʜʽʣʝʥʠʡ ʦʙ'ʻʢʪ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʥʷ ʥʘ ʝʢʨʘʥʽ. ɿʘ ʫʤʦʚʯʘʥʥʷʤ ʚ 
ʷʢʦʩʪʽ ʢʦʣʴʦʨʫ ʚʠʜʽʣʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʥʽʡ ʢʦʣʽʨ. 
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ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʜʽʣʠʪʠ ʢʽʣʴʢʘ ʦʙ'ʻʢʪʽʚ, ʚʢʘʞʽʪʴ ʾʭ ʧʦʩʣʽʜʦʚʥʦ, ʫʪʨʠʤʫʶʯʠ ʢʣʘʚʽʰʫ Shift. 

ʑʦʙ ʩʢʘʩʫʚʘʪʠ ʚʠʜʽʣʝʥʥʷ ʦʙ'ʻʢʪʘ, ʚʢʘʞʽʪʴ ʡʦʛʦ, ʧʦʧʝʨʝʜʥʴʦ ʥʘʪʠʩʥʫʚʰʠ ʪʘ ʫʪʨʠʤʫʶʯʠ ʢʣʘʚʽʰʫ Ctrl. 

ʑʦʙ ʩʢʘʩʫʚʘʪʠ ʚʠʜʽʣʝʥʥʷ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʣʘʚʽʰʽ Ctrl+R. ʎʝ ʧʦʻʜʥʘʥʥʷ ʢʣʘʚʽʰ 
ʚʽʜʧʦʚʽʜʘʻ ʢʦʤʘʥʜʽ ʤʝʥʶ ʈʝʜʘʢʪʦʨ / ʉʢʘʩʫʚʘʪʠ ʚʠʜʽʣʝʥʥʷ. 

ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ ʦʙ'ʻʢʪ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦʟʘʜʫ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʙʫʜʽʚʣʽ, ʤʦʞʥʘ çʜʽʩʪʘʪʠʩʴè ʜʦ 
ʥʴʦʛʦ, ʧʦʩʣʽʜʦʚʥʦ ʚʠʜʽʣʷʶʯʠ ʚʩʽ ʦʙ'ʻʢʪʠ, ʱʦ ʩʪʦʷʪʴ ʥʘ ʰʣʷʭʫ, ʘ ʧʦʪʽʤ, ʜʦʩʷʛʥʫʚʰʠ ʥʝʦʙʭʽʜʥʦʛʦ, 
ʧʦʩʣʽʜʦʚʥʦ ʩʢʘʩʫʚʘʪʠ ʚʠʜʽʣʝʥʥʷ ʟʘʡʚʠʭ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʚʘʨʽʘʥʪ. ʄʦʞʥʘ ʧʝʨʝʢʣʶʯʠʪʠ ʨʝʞʠʤ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʚʠʙʨʘʚʰʠ ʂʘʨʢʘʩʥʝ ʟʦʙʨʘʞʝʥʥʷ, 
ʘ ʧʦʪʽʤ ʚʠʜʽʣʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʦʙ'ʻʢʪ, ʚʢʘʟʘʚʰʠ ʙʫʜʴ-̫ ʢʫ ʡʦʛʦ ʣʽʥʽʶ, ʚʠʜʠʤʫ ʚ ʧʨʦʤʽʞʢʫ ʩʝʨʝʜ ʣʽʥʽʡ 
ʦʙ'ʻʢʪʽʚ, ʱʦ ʟʘʢʨʠʚʘʶʪʴ ʡʦʛʦ. 

ɻʨʫʧʫ ʦʙ'ʻʢʪʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʨʘʤʢʦʶ, ʱʦ ʨʦʟʪʷʛʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ 
ʥʘʪʠʩʥʫʪʠ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʽ, ʫʪʨʠʤʫʶʯʠ ʾʾ ʥʘʪʠʩʥʫʪʦʶ, ʧʦʯʘʪʠ ʨʫʭ ʤʠʰʽ, ʟʘ ʷʢʠʤ ʥʘ ʝʢʨʘʥʽ 
ʨʦʟʪʷʛʫʻʪʴʩʷ ʨʘʤʢʘ ʚʠʜʽʣʝʥʥʷ. ʉʣʽʜ ʦʭʦʧʠʪʠ ʨʘʤʢʦʶ ʧʦʪʨʽʙʥʽ ʦʙ'ʻʢʪʠ ʪʘ ʚʽʜʧʫʩʪʠʪʠ ʣʽʚʫ ʢʥʦʧʢʫ. 

 

ɺʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ 

ʈʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʽʙʨʘʥʠʭ ʥʘ ʧʘʥʝʣʽ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʪʦʯʥʦʛʦ ʚʠʙʨʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ 
ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ ʚʽʜʨʘʟʫ ʧʽʜ ʩʪʨʽʯʢʦʶ ʘʙʦ ʧʽʜ ʛʦʣʦʚʥʠʤ ʤʝʥʶ. ɺʠʙʽʨ ʪʘ ʘʢʪʠʚʘʮʽʷ 
ʧʦʪʨʽʙʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ ʤʝʥʶ ʘʙʦ ʧʽʢʪʦʛʨʘʤ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ 
ʚʢʣʘʜʢʘʭ ʩʪʨʽʯʢʠ. ʆʩʢʽʣʴʢʠ ʝʣʝʤʝʥʪʠ ʢʝʨʫʚʘʥʥʷ ʩʢʦʤʧʦʥʦʚʘʥʽ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʽʥʩʪʨʫʤʝʥʪʘ ʤʽʩʪʠʪʴ ʢʥʦʧʢʠ ʽ ʚʽʢʥʘ ʨʝʜʘʛʫʚʘʥʥʷ ʪʽʣʴʢʠ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɼʦʩʪʫʧ ʜʦ ʚʩʽʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʚʦʨʶʚʘʥʦʛʦ ʘʙʦ ʨʝʜʘʛʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʧʨʦʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʜʽʘʣʦʛ çɺʣʘʩʪʠʚʦʩʪʽè, ʷʢʠʡ 
ʫ ʨʝʞʠʤʽ ʧʦʙʫʜʦʚʠ ʦʙ'ʻʢʪʽʚ ʚʽʜʦʙʨʘʞʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʥʦʚʦʩʪʚʦʨʝʥʦʛʦ ʦʙ'ʻʢʪʘ. ʉʘʤʝ ʫ ʜʽʘʣʦʟʽ 
çɺʣʘʩʪʠʚʦʩʪʽè ʤʦʞʥʘ ʟʘʜʘʪʠ ʤʘʪʝʨʽʘʣ ʩʪʽʥʠ, ʰʘʨ, ʜʦ ʷʢʦʛʦ ʙʫʜʝ ʚʽʜʥʝʩʝʥʘ ʩʪʚʦʨʶʚʘʥʘ ʢʦʣʦʥʘ ʘʙʦ 
ʙʘʣʢʘ, ʢʦʣʽʨ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʘʙʦ ʧʦʚʝʨʭʥʽ ʦʙʝʨʪʘʥʥʷ ʽ ʪ. ʜ. 

ɯʥʩʪʨʫʤʝʥʪʠ ʟʘ ʥʘʟʚʘʤʠ ʪʘ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʠʧʘʤ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ, ̔ʟ ʷʢʠʭ 
ʬʦʨʤʫʻʪʴʩʷ ʧʨʦʝʢʪ. ʑʦʙ ʩʪʚʦʨʠʪʠ ʩʪʽʥʫ, ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʽʥʩʪʨʫʤʝʥʪ ʉʪ̔ʥʘ, ɦʦʙ ʩʪʚʦʨʠʪʠ ʧʣʠʪʫ ð 
ʽʥʩʪʨʫʤʝʥʪ ʇʣʠʪʘ ̔ ʪ. ʜ. 

ʅʘʙ̔ʨ ʜʦʩʪʫʧʥʠʭ ̔ ʥʩʪʨʫʤʝʥʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʚʠʙʨʘʥʦʛʦ ʚʠʜʫ: ʜʣʷ 3D ʚʠʜʽʚ ʤʦʜʝʣʽ ʜʦʩʪʫʧʥʽ ʦʜʥʽ 
ʽʥʩʪʨʫʤʝʥʪʠ, ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ ð ̔ʥʰʽ, ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʘʨʤʘʪʫʨʠ ð ʪʨʝʪʽ, ʜʣʷ ʣʠʩʪʽʚ 
ʢʨʝʩʣʝʥʥʷ ʜʦʩʪʫʧʥʽ ʪʽʣʴʢʠ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʚʦʚʠʤʽʨʥʠʤ ʢʨʝʩʣʷʨʩʴʢʠʤ ʦʙ'ʻʢʪʘʤ. 

ʂʦʞʥʠʡ ɯʥʩʪʨʫʤʝʥʪ ʤʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʥʘʙʽʨ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʧʘʨʘʤʝʪʨʽʚ. ɺʦʥʠ ʚʠʙʠʨʘʶʪʴʩʷ ʪʘ 
ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ: ʧʽʢʪʦʛʨʘʬʽʯʥʽ ʢʥʦʧʢʠ, ʤʝʥʶ, ʚʽʢʥʘ 
ʨʝʜʘʛʫʚʘʥʥʷ ʯʠʩʣʦʚʠʭ ʪʘ ʪʝʢʩʪʦʚʠʭ ʟʥʘʯʝʥʴ. ɼʝʷʢʽ ʚʟʘʻʤʦʚʠʢʣʶʯʥʽ ʦʧʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʛʨʫʧ 
ʢʥʦʧʦʢ, ʟ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʥʘʪʠʩʥʫʪʘ ʣʠʰʝ ʦʜʥʘ. ʇʦʪʦʯʥʠʡ ʚʠʙʽʨ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʢʥʦʧʢʦʶ ʫ 
ʥʘʪʠʩʥʫʪʦʤʫ ʩʪʘʥʽ. ʑʦʙ ʧʝʨʝʢʣʶʯʠʪʠ, ʚʢʘʞʽʪʴ ʢʫʨʩʦʨʦʤ ʽʥʰʫ ʢʥʦʧʢʫ ʽ ʥʘʪʠʩʥʽʪʴ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ. 
ɼʣʷ ʚʚʝʜʝʥʥʷ ʯʠʩʣʦʚʠʭ ʘʙʦ ʪʝʢʩʪʦʚʠʭ ʟʥʘʯʝʥʴ ʧʝʨʝʤʢʥʽʪʴ ʬʦʢʫʩ ʚʚʝʜʝʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʚʽʢʥʦ 
ʨʝʜʘʛʫʚʘʥʥʷ (ʚʢʘʟʘʚʰʠ ʡʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʣʘʚʽʰʫ Tab) ̔ ʚʠʢʦʥʘʡʪʝ 
ʚʚʝʜʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʘʪʫʨʠ. ɺʚʝʜʝʥʝ ʟʥʘʯʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʚʠʜʽʣʝʥʦʛʦ ʝʣʝʤʝʥʪʫ 
ʤʦʜʝʣʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʥʝʚʝʣʠʢʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ (ʙʣʠʟʴʢʦ ʜʚʦʭ ʩʝʢʫʥʜ) ʘʙʦ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ 
ʢʣʘʚʽʰʽ Enter. 

ʋʥʽʚʝʨʩʘʣʴʥʽ ʛʨʫʧʠ ʝʣʝʤʝʥʪʽʚ ʢʝʨʫʚʘʥʥʷ 

ʈʷʜ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠʢʣʘʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʽʩʪʷʪʴ ʧʦʜʽʙʥʽ ʛʨʫʧʠ ʫʧʨʘʚʣʷʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, 
ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʜʽʙʥʠʭ ʟʘʜʘʯ. ʊʘʢʽ ʛʨʫʧʠ ʝʣʝʤʝʥʪʽʚ ʫʥʽʚʝʨʩʘʣʽʟʦʚʘʥʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚ 
ʨʽʟʥʠʭ ʧʨʦʝʢʪʥʠʭ ʩʠʪʫʘʮʽʷʭ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʦʜʥʽʻʶ ʽ ʪʽʻʶ ʞ ʣʦʛʽʢʦʶ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʘ ʜʦʩʷʛʘʻʪʴʩʷ 
ʦʜʥʠʤʠ ʽ ʪʠʤʠ ʞ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʦʧʝʨʘʮʽʡ. 

ʊʘʢ, ʤʦʜʝʣʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʙʘʛʘʪʴʦʭ ʪʠʧʽʚ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʛʨʘʬʽʯʥʽʡ ʧʦʙʫʜʦʚʽ ʣʽʥʽʾ. ɻʨʘʬʽʯʥʦ 
ʧʦʙʫʜʦʚʘʥʘ ʣʽʥʽʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʦʩʴʦʚʘ ʣʽʥʽʷ ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʪʠʧʫ ʩʪʽʥʘ ʘʙʦ ʙʘʣʢʘ ʽ ʷʢ 
ʣʽʥʽʷ ʢʦʥʪʫʨʫ ʜʣʷ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢ ʧʣʠʪʘ ʧʝʨʝʢʨʠʪʪʷ, ʧʨʦʨʽʟ, ʧʨʠʟʤʘ, ʧʨʠʤʽʱʝʥʥʷ, ʰʪʨʠʭʫʚʘʥʥʷ ʪʘ 
ʽʥ. ʂʨʽʤ ʪʦʛʦ, ʣʽʥʽʾ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʧʨʦʩʪʦ ʷʢ ʝʣʝʤʝʥʪ ʤʦʜʝʣʽ. 
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ʈʠʩ.1.4 ɻʨʫʧʘ ʝʣʝʤʝʥʪʽʚ ʉʧʦʩʽʙ ʧʦʙʫʜʦʚʠ 

ɼʣʷ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢ ʩʪʽʥʘ ʘʙʦ ʙʘʣʢʘ, ʚ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʜʦʩʪʘʪʥʴʦ ʟʘʜʘʪʠ ʦʜʠʥ ʚʽʜʨʽʟʦʢ ʘʙʦ, 
ʥʘʧʨʠʢʣʘʜ, ʜʫʛʫ, ʘ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʟʨʫʯʥʦ ʧʦʙʫʜʫʚʘʪʠ ʚʽʜʨʘʟʫ ʢʽʣʴʢʘ ʩʝʛʤʝʥʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʫ 
ʣʘʥʮʶʞʦʢ. ɯʥʦʜʽ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʣʘʥʮʶʞʦʢ ʩʝʛʤʝʥʪʽʚ ʙʫʚ ʟʘʤʢʥʫʪʠʡ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʣʽʥʽʾ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʢʦʥʪʫʨ, ʟʘʚʞʜʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʠʤʦʛʘ ʟʘʤʢʥʫʪʦʩʪʽ. ʆʧʮʽʾ ʃʘʥʮʶʞʦʢ ̔ ɿʘʤʠʢʘʪʠ 
ʚʠʙʠʨʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʡʤʝʥʥʠʭ ʧʨʘʧʦʨʮʽʚ ʫ ʛʨʫʧʽ ʉʧʦʩʽʙ ʧʦʙʫʜʦʚʠ. 

ʇʦʙʫʜʦʚʘ ʣʽʥʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ. ʄʽʞ 
ʧʦʧʝʨʝʜʥʴʦʶ ʪʘ ʧʦʜʘʣʴʰʦʶ ʪʦʯʢʦʶ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʙʫʜʦʚʘ ʚʽʜʨʽʟʢʘ ʧʨʷʤʦʾ, ʜʫʛʠ ʢʦʣʘ ʘʙʦ ʣʽʥʽʾ ʽʥʰʦʛʦ 
ʪʠʧʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʫ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʫ ʛʨʫʧʽ ʉʧʦʩʽʙ ʧʦʙʫʜʦʚʠ. 

ʇʽʢʪʦʛʨʘʤʠ ʫ ʛʨʫʧʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʙʨʘʪʠ ʥʘʩʪʫʧʥʽ ʩʧʦʩʦʙʠ ʧʦʙʫʜʦʚʠ: 

 
ʇʦʙʫʜʦʚʘ ʦʙ'ʻʢʪʽʚ, ʢʦʪʨʠʤ ʚʠʤʘʛʘʻʪʴʩʷ ʚʚʝʜʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʦʢʨʝʤʠʭ ʪʦʯʦʢ. 

 
ʇʦʙʫʜʦʚʘ ʣʽʥʽʾ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ ʚʽʜʨʽʟʢʽʚ ʧʨʷʤʠʭ. 

 
ʇʦʙʫʜʦʚʘ ʩʝʛʤʝʥʪʘ ʣʽʥʽʾ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʜʫʛʫ ʢʦʣʘ, ʟʘʜʘʥʫ ʧʦ ʪʨʴʦʭ ʪʦʯʢʘʭ ʧʦʩʣʽʜʦʚʥʦ. 

 
ʇʦʙʫʜʦʚʘ ʜʫʛʠ ʢʦʣʘ, ʧʦʯʘʪʦʢ ʽ ʢʽʥʝʮʴ ʷʢʦʛʦ ʚʠʟʥʘʯʝʥʽ ʧʝʨʰʠʤʠ ʜʚʦʤʘ ʪʦʯʢʘʤʠ, ʘ ʧʨʦʤʽʞʥʘ 
ʪʦʯʢʘ ʚʚʦʜʠʪʴʩʷ ʪʨʝʪʴʦʶ. 

 
ʇʦʙʫʜʦʚʘ ʩʧʣʘʡʥʫ. ʇʦʩʣʽʜʦʚʥʝ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ, ʯʝʨʝʟ ʷʢʽ ʧʨʦʭʦʜʠʪʴ ʧʣʘʚʥʘ ʢʨʠʚʘ ʣʽʥʽʷ. ɼʣʷ 
ʧʦʙʫʜʦʚʠ ʩʧʣʘʡʥʫ ʩʣʽʜ ʫʚʽʤʢʥʫʪʠ ʦʧʮʽʶ ʃʘʥʮʶʞʦʢ. 

 
ʂʨʠʚʘ ɹʝʟʴʻ. ɼʣʷ ʢʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʧʦʪʨʽʙʥʦ ʚʚʝʩʪʠ ʯʦʪʠʨʠ ʪʦʯʢʠ. ɼʚʽ ʟ ʥʠʭ (ʛʨʘʥʠʯʥʽ) 
ʚʠʟʥʘʯʘʶʪʴ ʧʦʯʘʪʦʢ ʪʘ ʢʽʥʝʮʴ ʜʽʣʷʥʢʠ. ɼʚʽ ʽʥʰʽ ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʚʘʪʥʽ ʧʦʭʽʜʥʽ ʫ ʛʨʘʥʠʯʥʠʭ 
ʪʦʯʢʘʭ. 

 
ʇʦʙʫʜʦʚʘ ʢʦʣʘ. ʇʝʨʰʘ ʚʚʝʜʝʥʘ ʪʦʯʢʘ ʟʘʜʘʻ ʮʝʥʪʨ ʢʦʣʘ. ɼʨʫʛʘ ʪʦʯʢʘ ʚʠʟʥʘʯʘʻ ʨʘʜʽʫʩ. 

 
ʇʦʙʫʜʦʚʘ ʝʣʽʧʩʘ. ʇʝʨʰʘ ʪʦʯʢʘ ï ʮʝʥʪʨ. ɼʨʫʛʘ ʪʦʯʢʘ ʩʪʘʚʠʪʴ ʧʝʨʰʠʡ ʨʘʜʽʫʩ ʽ ʥʘʧʨʷʤʦʢ ʦʩʽ. 
ʊʨʝʪʷ ʪʦʯʢʘ ʚʠʟʥʘʯʘʻ ʜʨʫʛʠʡ ʨʘʜʽʫʩ. 

 
ʇʦʙʫʜʦʚʘ ʧʨʷʤʦʢʫʪʥʠʢʘ ʧʨʠʚʘʪʥʦʛʦ ʩʪʘʥʦʚʠʱʘ. ɺʚʝʜʝʥʥʷ ʜʚʦʭ ʪʦʯʦʢ ʧʦ ʜʽʘʛʦʥʘʣʽ ʚʠʟʥʘʯʘʻ 
ʛʘʙʘʨʠʪ ʧʨʷʤʦʢʫʪʥʠʢʘ. 

 
ʇʦʙʫʜʦʚʘ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʦʨʽʻʥʪʘʮʽʷ ʷʢʦʛʦ ʽ ʜʦʚʞʠʥʘ ʦʜʥʽʻʾ ʽʟ ʩʪʦʨʽʥ ʚʠʟʥʘʯʝʥʽ ʧʝʨʰʠʤʠ ʜʚʦʤʘ 
ʪʦʯʢʘʤʠ, ʘ ʜʦʚʞʠʥʘ ʽʥʰʦʾ ʩʪʦʨʦʥʠ ï ʪʨʝʪʴʦʶ ʪʦʯʢʦʶ. 

 
ʃʽʥʽʷ ʧʦʙʫʜʦʚʠ ʟʘʧʦʟʠʯʫʻʪʴʩʷ ʚʽʜ ʚʢʘʟʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʟ ʯʠʩʣʘ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʠʭ. ʉʣʽʜ ʚʢʘʟʘʪʠ 
ʽʩʥʫʶʯʠʡ ʦʙ'ʻʢʪ ʢʫʨʩʦʨʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʡʦʛʦ ʦʩʴʦʚʫ ʘʙʦ ʢʦʥʪʫʨʥʫ ʣʽʥʽʶ (ʟʘʣʝʞʥʦ 
ʚʽʜ ʪʠʧʫ ʦʙ'ʻʢʪʘ). ʇʨʠ ʚʢʘʟʽʚʮʽ ʩʪʽʥʠ, ʷʢʱʦ ʚʢʘʟʘʪʠ ʧʣʦʱʠʥʫ ʩʪʽʥʠ, ʙʫʜʝ ʦʪʨʠʤʘʥʦ ʣʽʥʽʶ 
ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʫʨʫ (ʟʦʚʥʽʰʥʴʦʛʦ ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʛʦ), ʷʢʱʦ ʚʢʘʟʘʪʠ ʚʝʨʭʥʽʡ ʪʦʨʝʮʴ, ʙʫʜʝ 
ʦʪʨʠʤʘʥʦ ʦʩʴʦʚʫ ʣʽʥʽʶ. 

 
ʃʽʥʽʷ ʧʦʙʫʜʦʚʠ ʬʦʨʤʫʻʪʴʩʷ ʽʟ ʦʢʨʝʤʠʭ ʩʝʛʤʝʥʪʽʚ ʣʽʥʽʡ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʠʭ ʦʙ'ʻʢʪʽʚ. ʉʣʽʜ 
ʚʢʘʟʘʪʠ ʢʫʨʩʦʨʦʤ ʧʦʩʣʽʜʦʚʥʦ ʥʝʦʙʭʽʜʥʽ ʩʝʛʤʝʥʪʠ ʽʩʥʫʶʯʠʭ ʦʙ'ʻʢʪʽʚ, ʾʭ ʢʦʥʪʫʨʥʽ ʘʙʦ ʦʩʴʦʚʽ ʣʽʥʽʾ 
(ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ) ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʫʶʯʫ ʣʽʥʽʶ ʧʦʙʫʜʦʚʠ. 

ɼʝʷʢʽ ʩʧʦʩʦʙʠ ʧʦʙʫʜʦʚʠ ʟʽʙʨʘʥʽ ʧʽʜ ʦʜʥʽʻʶ ʧʽʢʪʦʛʨʘʬʽʯʥʦʶ ʢʥʦʧʢʦʶ. ʂʥʦʧʢʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʙʽʣʴʰʝ 
ʦʜʥʦʛʦ ʩʧʦʩʦʙʫ ʧʦʙʫʜʦʚʠ, ʧʦʟʥʘʯʝʥʽ ʟʦʙʨʘʞʝʥʥʷʤ ʩʪʨʽʣʦʯʢʠ ʚ ʥʠʞʥʴʦʤʫ ʧʨʘʚʦʤʫ ʢʫʪʢʫ. ʗʢʱʦ 
ʥʘʪʠʩʥʫʪʠ ʪʘʢʫ ʢʥʦʧʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ ʪʘ ʧʦʪʨʠʤʘʪʠ ʜʝʷʢʠʡ ʯʘʩ ʫ ʥʘʪʠʩʥʫʪʦʤʫ ʩʪʘʥʽ, ʪʦ 
ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʤʝʥʶ ʜʦʜʘʪʢʦʚʠʭ ʩʧʦʩʦʙʽʚ. ɺʠʙʝʨʽʪʴ ʩʧʦʩʽʙ ʟ ʤʝʥʶ, ʚʽʥ ʩʪʘʻ ʧʦʪʦʯʥʠʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʤ 
ʥʘ ʧʽʢʪʦʛʨʘʤʽ, ʱʦ ʟʦʙʨʘʞʝʥʘ ʥʘ ʢʥʦʧʮʽ. ʑʦʙ ʨʦʟʢʨʠʪʠ ʤʝʥʶ ʜʦʜʘʪʢʦʚʠʭ ʩʧʦʩʦʙʽʚ ʙʝʟ ʟʘʪʨʠʤʢʠ, 
ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ ʥʘ ʩʪʨʽʣʢʫ ʚ ʥʠʞʥʴʦʤʫ ʧʨʘʚʦʤʫ ʢʫʪʢʫ ʢʥʦʧʢʠ. 
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ɼʣʷ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟʦʙʨʘʞʫʶʪʴʩʷ ʣʽʥʽʷʤʠ, ʪʘʢʠʭ ʷʢ, ʚʣʘʩʥʝ, ʣʽʥʽʾ, ʰʪʨʠʭʫʚʘʥʥʷ ʪʘ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ 
ʧʦʪʨʽʙʥʦ ʟʘʜʘʚʘʪʠ ʚʠʜ ʣʽʥʽʾ. ɺʠʜ ʣʽʥʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧʦʤ, ʚʘʛʦʶ ʪʘ ʢʦʣʴʦʨʦʤ. ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʮʠʭ 
ʧʘʨʘʤʝʪʨʽʚ ʩʣʫʞʠʪʴ ʛʨʫʧʘ ɺʠʜ ʣʽʥʽʾ (ʨʠʩ. 1.5). 

 
 

 

ʈʠʩ.1.5 ɻʨʫʧʘ ʝʣʝʤʝʥʪʽʚ ɺʠʜ ʣʽʥʽʾ 

ʊʠʧ ʣʽʥʽʾ ʙʫʚʘʻ: ʩʫʮʽʣʴʥʘ, ʰʪʨʠʭʦʚʘ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘ ʟ ʜʚʦʤʘ ʪʦʯʢʘʤʠ, ʭʚʠʣʷʩʪʘ, 
ʟʽ ʟʣʘʤʘʤʠ ʽ ʪ. ʜ. ɺʘʛʘ ʣʽʥʽʡ ʤʘʻ ʰʽʩʪʥʘʜʮʷʪʴ ʩʪʫʧʝʥʽʚ: ʚʽʜ 0 ʜʦ 15. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʨʝʩʣʶʚʘʪʠ ʪʦʥʢʽ, 
ʦʩʥʦʚʥʽ, ʧʦʪʦʚʱʝʥʽ ʪʘ ʽʥʰʽ ʩʧʝʮʽʘʣʴʥʽ ʣʽʥʽʾ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʦʾ ʣʽʥʽʾ ʟʦʙʨʘʞʝʥʥʷ 
ʚʠʜʠʤʠʭ ʢʦʥʪʫʨʽʚ ʦʙ'ʻʢʪʽʚ. ʊʦʥʢʽ ʣʽʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʚʠʥʦʩʥʠʭ ʪʘ ʨʦʟʤʽʨʥʠʭ ʣʽʥʽʡ. 
ʇʦʪʦʚʱʝʥʘ ʣʽʥʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʨʦʟʽʤʢʥʫʪʦʾ ʣʽʥʽʾ, ʱʦ ʦʟʥʘʯʘʻ ʩʣʽʜ ʩʽʯʥʦʾ ʨʦʟʨʽʟʫʶʯʦʾ 
ʧʣʦʱʠʥʠ ʘʙʦ ʧʝʨʝʨʽʟʫ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʚ ʧʣʘʥʽ. ʃʽʥʽʾ ʦʩʦʙʣʠʚʦʾ ʪʦʚʱʠʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 
ʜʦʚʽʣʴʥʠʭ ʦʙʨʘʟʦʪʚʦʨʯʠʭ ʮʽʣʝʡ. 

ʇʽʩʣʷ ʧʝʨʰʦʛʦ ʩʪʘʨʪʫ ʧʨʦʛʨʘʤʠ, ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ 
ʧʦʯʘʪʢʦʚʠʤʠ ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ ʧʨʦʛʨʘʤʠ ʪʘ ʩʢʦʨʠʛʫʚʘʪʠ ʾʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ. 

ɼʣʷ ʮʴʦʛʦ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ɺʠʜ, ʥʘ ʧʘʥʝʣʽ ʅʘʣʘʰʪʫʚʘʥʥʷ ʚʠʜʽʣʽʪʴ ʢʦʤʘʥʜʫ ʅʘʣʘʰʪʫʚʘʥʥʷ 
ʉɸʇʌɯʈ. 

 ʎʷ ʢʦʤʘʥʜʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʣʠʢ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ. 

ʈʠʩ. 1.6 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ. 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦ ʥʘʣʘʰʪʫʚʘʪʠ ʨʝʛʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 
ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ, ʘʨʤʦʢʘʤ'ʷʥʠʭ ʪʘ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɸ ʪʘʢʦʞ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʱʦʜʦ 
ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʚʧʣʠʚʽʚ, ʦʩʢʽʣʴʢʠ ʮʝ ʚʧʣʠʚʘʻ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʜʘʥʠʭ ʜʣʷ ʤʽʮʥʽʩʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. 
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ʇʨʠʢʣʘʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʣʽ 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʤʠ ʟʥʘʡʦʤʠʪʠʤʝʤʦʩʷ ʟ ʨʦʙʦʪʦʶ ʧʨʦʛʨʘʤʠ ʥʘ ʧʨʘʢʪʠʯʥʦʤʫ ʧʨʠʢʣʘʜʽ. ʋ ʧʨʦʮʝʩʽ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʚʝʣʠʢʦʾ ʙʫʜʽʚʣʽ ʤʦʞʥʘ ʦʩʚʦʾʪʠ ʦʩʥʦʚʥʽ ʧʨʠʡʦʤʠ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʦʶ ʽ ʟʘʨʘʟʦʤ ʢʨʘʱʝ 
ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʧʨʠʡʥʷʪʦʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶ. 

 

ʉʪʚʦʨʶʻʤʦ ʥʦʚʠʡ ʜʦʢʫʤʝʥʪ, ʙʫʜʽʚʣʶ, ʧʦʚʝʨʭ 

ɺʽʜʨʘʟʫ ʧʽʩʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʘ ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʨʪʦʚʫ ʩʪʦʨʽʥʢʫ. ʅʘ ʩʪʘʨʪʦʚʽʡ ʩʪʦʨʽʥʮʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 
ʧʨʠʢʣʘʜʠ ʧʨʦʝʢʪʽʚ, ʱʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʟ ʧʨʦʛʨʘʤʦʶ, ʦʩʪʘʥʥʽ ʧʨʦʝʢʪʠ, ʟ ʷʢʠʤʠ ʚʽʜʙʫʚʘʣʘʩʷ ʨʦʙʦʪʘ ʚ 
ʧʨʦʛʨʘʤʽ, ʢʦʨʠʩʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʘʡʪʠ ʢʦʤʧʘʥʽʾ LIRALAND ʪʘ ʢʥʦʧʢʠ çʉʪʚʦʨʠʪʠè, çɺʽʜʢʨʠʪʠè, 
çɯʤʧʦʨʪè (ʜʠʚ. ʨʠʩ. 2.1). 

 

ʈʠʩ.2.1 ʉʪʘʨʪʦʚʘ ʩʪʦʨʽʥʢʘ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ-3D 

 

 ʉʢʦʨʠʩʪʘʡʪʝʩʷ ʢʦʤʘʥʜʦʶ çʉʪʚʦʨʠʪʠè, ɦʦʙ ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʧʫʩʪʠʡ ʜʦʢʫʤʝʥʪ. ɺʘʤ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ 
ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʜʦʢʫʤʝʥʪʠ ʽ ʚ ʽʥʰʠʭ ʩʠʪʫʘʮʽʷʭ, ʪʦʤʫ ʢʨʘʱʝ ʟʥʘʪʠ ʟʘʛʘʣʴʥʠʡ ʩʧʦʩʽʙ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ 
ʜʦʢʫʤʝʥʪʘ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʘʥʜʠ ʤʝʥʶ ʌʘʡʣ / ʅʦʚʠʡ. 

 

ʇʦ ʮʽʡ ʢʦʤʘʥʜʽ ʧʨʦʛʨʘʤʘ ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʜʦʢʫʤʝʥʪ ʪʘ ʚʽʜʢʨʠʚʘʻ ʜʣʷ ʥʴʦʛʦ ʛʨʘʬʽʯʥʝ ʚʽʢʥʦ ʪʨʠʚʠʤʽʨʥʦʛʦ 
ʚʠʛʣʷʜʫ. 
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ɸʥʘʣʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ ʤʦʞʥʘ ʜʦʩʷʛʥʫʪʠ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʢʪʦʛʨʘʤʠ ʅʦʚʠʡ, 
ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʧʨʦʝʢʪʥʠʡ ʜʦʢʫʤʝʥʪ. 

ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʧʨʦʝʢʮʽʶ ʜʝʷʢʦʾ ʦʙʣʘʩʪʽ 
ʪʨʠʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʆʙʣʘʩʪʴ ʪʨʠʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷ, ʚ 
ʢʦʤʧ'ʶʪʝʨʥʦʾ ʛʨʘʬʽʮʽ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʩʮʝʥʦʶ. ʄʠ ʤʦʞʝʤʦ ʙʘʯʠʪʠ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʤʝʪʨʠʯʥʫ ʩʽʪʢʫ 
ʪʘ ʪʨʽʡʢʫ ʦʩʝʡ ʥʘ ʧʦʯʘʪʢʫ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ, ʷʢʘ ʽʥʦʜʽ ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʧʝʨʦʤ. ɯʥʰʠʭ ʦʙ'ʻʢʪʽʚ ʥʘ ʩʮʝʥʽ 
ʧʦʢʠ ʥʝ ʚʠʜʥʦ. 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʙʫʜ-ɹ̫ ʢʽ ʦʙ'ʻʢʪʠ, ʩʢʦʨʠʩʪʘʡʪʝʩʷ ʢʦʤʘʥʜʘʤʠ ʥʘ ʚʢʣʘʜʮʽ ʉʪʚʦʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʫ ʩʪʠʣʽ 
çʩʪʨʽʯʢʘè. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʜʦ ʥʴʦʛʦ ʦʜʨʘʟʫ ʞ ʜʦʜʘʥʦ ʥʦʚʫ ʙʫʜʽʚʣʶ, ʘ ʜʦ ʥʦʚʦʾ ʙʫʜʽʚʣʽ 
ʜʦʜʘʥʦ ʧʦʚʝʨʭ. 

 ɯʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʫʜʫʚʘʪʠ ʢʽʣʴʢʘ ʙʫʜʽʚʝʣʴ ʚ ʦʜʥʦʤʫ ʜʦʢʫʤʝʥʪʽ: ʢʦʤʘʥʜʘ ʤʝʥʶ 
ʉʪʚʦʨʠʪʠ / ɹʫʜʽʚʣʷé ʘʙʦ ʧʽʢʪʦʛʨʘʤʘ ɹʫʜʽʚʣʷ ʫ ʩʝʨʚʽʩʥʦʤʫ ʚʽʢʥʽ ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʫ. 
ʆʜʥʘʢ, ʫ ʥʘʰʦʤʫ ʧʝʨʰʦʤʫ ʧʨʠʢʣʘʜʽ ʤʠ ʮʶ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʙʫʜʝʤʦ ʽ 

ʦʙʤʝʞʠʤʦʩʷ ʤʦʜʝʣʶʚʘʥʥʷʤ ʦʜʥʽʻʾ ʦʢʨʝʤʦʾ ʙʫʜʽʚʣʽ. 

 ʂʦʞʥʘ ʙʫʜʽʚʣʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʚʝʨʭʽʚ. ɼʦʜʘʪʠ ʥʦʚʠʡ ʧʦʚʝʨʭ 
ʤʦʞʥʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʘʥʜʫ ʤʝʥʶ. ʉʪʚʦʨʠʪʠ / ʇʦʚʝʨʭé, ʘʙʦ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ 
ʧʽʢʪʦʛʨʘʤʠ ʇʦʚʝʨʭ ʫ ʩʝʨʚʽʩʥʦʤʫ ʚʽʢʥʽ ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʫ. ʋ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ʧʽʟʥʽʰʝ ʤʠ 
ʜʦʩʣʽʜʞʫʻʤʦ ʮʶ ʤʦʞʣʠʚʽʩʪʴ, ʘ ʧʦʢʠ ʦʙʤʝʞʠʤʦʩʷ ʦʜʥʠʤ ʧʦʚʝʨʭʦʤ, ʩʪʚʦʨʝʥʠʤ ʟʘ 

ʫʤʦʚʯʘʥʥʷʤ. 

ʇʨʠʤʽʪʢʘ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʾ ʙʫʜʽʚʣʽ ʚ ʧʨʦʝʢʪʽ ʤʦʞʫʪʴ ʦʧʮʽʦʥʥʦ ʩʪʚʦʨʶʚʘʪʠʩʷ ʯʦʪʠʨʠ ʚʠʜʠ 
ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʡʦʛʦ ʬʘʩʘʜʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʟʨʫʯʥʦ ʧʨʠ ʯʘʩʪʦʤʫ ʩʪʚʦʨʝʥʥʽ 
ʥʝʚʝʣʠʢʠʭ ʧʨʦʝʢʪʽʚ, ʦʩʢʽʣʴʢʠ ʧʦʟʙʘʚʣʷʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʜʘʚʘʪʠ ʬʘʩʘʜʠ. ʎʷ ʦʧʮʽʷ ʤʦʞʝ ʙʫʪʠ 
ʫʚʽʤʢʥʝʥʘ/ʚʠʤʢʥʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʘʥʜʠ ʤʝʥʶ ʅʘʣʘʰʪʫʚʘʥʥʷ / ʅʘʣʘʰʪʫʚʘʥʥʷ 
ʉɸʇʌɯʈ... ɿʘ ʮʽʻʶ ʢʦʤʘʥʜʦʶ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʽʘʣʦʛ ʥʘʣʘʰʪʫʚʘʥʴ, ʫ ʷʢʦʤʫ ʩʣʽʜ ʚʠʙʨʘʪʠ ʩʪʦʨʽʥʢʫ 
ʈʝʜʘʛʫʚʘʥʥʷ, ʥʘ ʷʢʽʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʧʮʽʷ ʌʘʩʘʜʠ ʟʘ ʫʤʦʚʯʘʥʥʷʤ. ɿʥʘʯʝʥʥʷ ʦʧʮʽʾ "ʊʘʢ" 
ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʬʘʩʘʜʽʚ, ʟʥʘʯʝʥʥʷ "ʅʽ" ʚʽʜʢʣʶʯʘʻ ʩʪʚʦʨʝʥʥʷ ʬʘʩʘʜʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 
ʥʦʚʦʾ ʙʫʜʽʚʣʽ. ʊʫʪ ʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʧʮʽʷ ʅʦʚʠʡ ʜʦʢʫʤʝʥʪ. ʎʷ ʦʧʮʽʷ ʚʠʟʥʘʯʘʻ, ʯʠ 
ʩʪʚʦʨʶʚʘʪʠʤʝʪʴʩʷ ʥʦʚʠʡ ʜʦʢʫʤʝʥʪ ʢʦʞʥʦʛʦ ʨʘʟʫ ʧʨʠ ʩʪʘʨʪʽ ʧʨʦʛʨʘʤʠ. ʗʢʱʦ ʟʚʠʯʘʡʥʠʡ 
ʧʨʦʬʽʣʴ ʚʘʰʦʾ ʨʦʙʦʪʠ ʧʝʨʝʜʙʘʯʘʻ ʪʨʠʚʘʣʫ ʨʦʙʦʪʫ ʥʘʜ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʧʨʦʝʢʪʦʤ ʧʨʦʪʷʛʦʤ 
ʙʘʛʘʪʴʦʭ ʩʝʘʥʩʽʚ, ʪʦ ʟʨʫʯʥʦ ʚʩʪʘʥʦʚʠʪʠ ʜʣʷ ʦʧʮʽʾ ʅʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟʥʘʯʝʥʥʷ "ʅʽ". ʊʦʜʽ, 
ʢʦʞʥʦʛʦ ʨʘʟʫ ʧʨʠ ʩʪʘʨʪʽ ʧʨʦʛʨʘʤʠ ʥʝ ʙʫʜʝ ʩʪʚʦʨʶʚʘʪʠʩʴ ʥʦʚʠʡ ʧʦʨʦʞʥʽʡ ʜʦʢʫʤʝʥʪ, ʷʢʠʡ 
ʧʦʪʨʽʙʥʦ ʟʘʢʨʠʚʘʪʠ ʽ ʧʦʪʽʤ ʚʽʜʢʨʠʚʘʪʠ ʜʦʢʫʤʝʥʪ, ʨʦʙʦʪʫ ʥʘʜ ʷʢʠʤ ʚʠ ʟʙʠʨʘʻʪʝʩʷ ʧʨʦʜʦʚʞʠʪʠ. 
ʄʦʞʥʘ, ʟʚʠʯʘʡʥʦ, ʽ ʥʝ ʟʘʢʨʠʚʘʪʠ ʧʦʨʦʞʥʽʡ ʜʦʢʫʤʝʥʪ, ʦʜʥʘʢ ʩʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʢʦʞʥʝ 
ʚʽʜʢʨʠʪʝ ʛʨʘʬʽʯʥʝ ʚʽʢʥʦ ʚʽʜʚʦʣʽʢʘʻ ʟʥʘʯʥʽ ʨʝʩʫʨʩʠ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʤʦʞʝ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʥʘʜ ʚʘʰʠʤ ʦʩʥʦʚʥʠʤ ʧʨʦʝʢʪʦʤ.. 
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ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʤʘʥʜʫ ʆʩʽé ʥʘ ʚʢʣʘʜʮʽ ʉʪʚʦʨʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʩʽʪʢʠ 
ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʦʩʝʡ (ʜʠʚ. ʨʠʩ. 2.2). 

 

ʈʠʩ. 2.2 ɺʠʢʣʠʢ ʜʽʘʣʦʛʫ ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ 

ʇʦ ʮʽʡ ʢʦʤʘʥʜʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʜʽʘʣʦʛ ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ (ʜʠʚ. ʨʠʩ. 2.3). 

ɼʽʘʣʦʛ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘʤʠ ʩʽʪʢʠ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʦʩʝʡ. ʉʽʪʢʘ ʤʦʞʝ 
ʙʫʪʠ ʩʢʣʘʜʝʥʘ ʣʠʰʝ ʧʨʷʤʠʤʠ ʣʽʥʽʷʤʠ ʘʙʦ ʱʝ ʡ ʜʫʛʘʤʠ ʢʽʣ, ʷʢʱʦ ʚʠʙʨʘʥʠʡ ʜʣʷ ʥʝʾ ʪʠʧ çʈʘʜʽʘʣʴʥʘè. 

ʈʠʩ. 2.3 ɼʽʘʣʦʛ ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ 

ʋ ʚʽʢʥʽ ʜʽʘʣʦʛʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʝʨʫʶʯʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʟʽʙʨʘʥʽ ʚ ʢʽʣʴʢʘ ʛʨʫʧ. ʋ ʛʨʫʧʽ ɯʥʪʝʨʚʘʣʠ 
ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʚʽ ʪʘʙʣʠʮʽ, ʚ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʦʩʷʤʠ ʪʘ ʧʦʟʠʮʽʾ ʦʩʝʡ, 
ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ. ʇʦʟʠʮʽʾ ʦʩʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʜʘʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʽ ʥʘʚʧʘʢʠ. ʇʨʠ ʟʘʜʘʥʥʽ 
ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʦʩʷʤʠ ʧʦʟʠʮʽʾ ʥʘʩʪʫʧʥʠʭ ʦʩʝʡ ʢʦʨʠʛʫʶʪʴʩʷ. ʇʨʠ ʟʘʜʘʥʥʽ ʧʦʟʠʮʽʾ ʜʝʷʢʦʾ ʦʩʽ 
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ʧʦʧʝʨʝʜʥʽʡ ʽʥʪʝʨʚʘʣ ʢʦʨʠʛʫʻʪʴʩʷ ʪʘ ʢʦʨʠʛʫʶʪʴʩʷ ʧʦʟʠʮʽʾ ʥʘʩʪʫʧʥʠʭ ʦʩʝʡ. ʋ ʪʘʙʣʠʮʽ ʤʦʞʥʘ ʟʘʜʘʪʠ 
ʜʦʚʽʣʴʥʽ ʢʦʤʙʽʥʘʮʽʾ ʮʠʬʨ ʪʘ ʙʫʢʚ ʜʣʷ ʤʘʨʢʫʚʘʥʥʷ ʦʩʝʡ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʝʨʫʶʯʽ ʝʣʝʤʝʥʪʠ ʜʽʘʣʦʛʫ ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ, ʤʦʞʥʘ ʥʘʩʪʨʦʾʪʠ ʧʘʨʘʤʝʪʨʠ ʩʽʪʢʠ 
ʦʩʝʡ. ɺʠʙʠʨʘʻʤʦ ʪʠʧ ʩʽʪʢʠ ʇʨ̫ ʤʦʢʫʪʥʘ. ɺʠʙʠʨʘʻʤʦ ʚ ʷʢʦʩʪʽ ʪʦʯʢʠ ʧʨʠʚ'ʷʟʢʠ ʥʠʞʥʽʡ ʣʽʚʠʡ ʢʫʪ ʩʽʪʢʠ. 
ɺʚʦʜʠʤʦ ʢʦʦʨʜʠʥʘʪʠ 0.0 ʧʦ X ̔  ʧʦ Y. ɺʠʙʠʨʘʻʤʦ ʢʦʣʽʨ ʦʩʝʡ ʪʘ ʢʦʣʽʨ ʣʽʪʝʨ. ʅʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ ʆʂ. 
ɼʽʘʣʦʛ ʟʘʚʝʨʰʫʻʪʴʩʷ, ʧʨʦʛʨʘʤʘ ʩʪʚʦʨʶʻ ʩʽʪʢʫ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʦʩʝʡ. 

ʄʠ ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʤʦʜʝʣʴ ʩʽʪʢʠ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ. 

ʉʽʪʢʘ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʦʩʝʡ ʤʦʞʝ ʩʣʫʞʠʪʠ ʥʝ ʣʠʰʝ ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ ʢʨʝʩʣʝʥʥʷ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 
ʦʩʥʦʚʫ ʧʦʙʫʜʦʚ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʣʽ, ʷʢ ʤʠ ʧʦʙʘʯʠʤʦ ʮʝ ʜʘʣʽ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʚʘʨʽʘʥʪ ʩʪʚʦʨʝʥʥʷ ʩʽʪʢʠ - ʩʽʪʢʘ ʧʨʷʤʦʢʫʪʥʠʢʘ. ʄʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ 
ʤʽʞ ʮʠʬʨʦʚʠʤʠ ʽ ʤʽʞ ʙʫʢʚʝʥʠʤʠ ʦʩʷʤʠ, ʧʦʪʽʤ ʟʘʜʘʪʠ ʛʨʘʬʽʯʥʦ ʛʘʙʘʨʠʪ ʩʽʪʢʠ. ʆʩʽ ʽʟ ʟʘʜʘʥʠʤʠ 
ʽʥʪʝʨʚʘʣʘʤʠ ʙʫʜʫʪʴ ʩʪʚʦʨʝʥʽ ʘʚʪʦʤʘʪʠʯʥʦ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʢʽʣʴʢʘ ʩʽʪʦʢ ʦʩʝʡ. ʂʦʞʥʘ ʩʽʪʢʘ ï ʮʝ ʦʙ'ʻʢʪ ʪʠʧʫ ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ, 
ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ çʇʨʠʚôʷʟʢʘ ʦʩʝʡè (ʜʠʚ. ʨʠʩ. 2.3.1), ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʞʥʫ ʩʽʪʢʫ ʘʙʦ ʥʘ 
ʚʩʽʭ ʧʦʚʝʨʭʘʭ, ʘʙʦ ʣʠʰʝ ʥʘ ʷʢʠʭʦʩʴ ʧʝʚʥʠʭ, ʘʙʦ ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʤʽʩʮʽ, ʜʝ ʚʦʥʘ ʩʪʚʦʨʝʥʘ. 

ʈʠʩ. 2.3.1 ɺʣʘʩʪʠʚʽʩʪʴ çʇʨʠʚôʷʟʢʘ ʦʩʝʡè ʦʙ'ʻʢʪʫ ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ 

ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʧʘʨʘʤʝʪʨ ʧʨʦʝʢʪʫ çʈʝʞʠʤʠ ʚʽʜʤʘʣʴʦʚʫʚʘʥʥʷ ʦʩʝʡè, ʷʢʠʡ ʪʘʢʦʞ 
ʟʘʜʘʻʪʴʩʷ ʫ ʜʽʘʣʦʟʽ çɺʣʘʩʪʠʚʦʩʪʽè (ʨʠʩ. 2.3.2), ʢʦʣʠ ʚʠʜʽʣʝʥʠʡ ʢʦʨʝʥʝʚʠʡ ʧʫʥʢʪ ʧʨʦʝʢʪʫ ʫ ʚʽʢʥʽ 
çʉʪʨʫʢʪʫʨʘè. 

ʈʠʩ. 2.3.2 ʇʘʨʘʤʝʪʨ ʧʨʦʝʢʪʫ çʈʝʞʠʤʠ ʚʽʜʤʘʣʴʦʚʫʚʘʥʥʷ ʦʩʝʡè 

ʉʪʚʦʨʶʻʤʦ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʦʞʥʦʛʦ ʩʧʝʮʠʬʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʟʥʘʯʝʥʦ ʩʚʽʡ ʦʩʦʙʣʠʚʠʡ ʽʥʩʪʨʫʤʝʥʪ. 
ɺʠʢʣʠʢ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʥʦʧʦʢ ʥʘ ʚʢʣʘʜʮʽ ʉʪʚʦʨʝʥʥ.̫ 
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ʈʠʩ. 2.4 ɯʥʩʪʨʫʤʝʥʪ ʉʪ̔ʥʘ 

ɺʠʢʣʠʢʘʻʤʦ ʽʥʩʪʨʫʤʝʥʪ ʉʪʽʥʘ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ ʉʪʽʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ 
ʧʨʦʛʨʘʤʠ, ʚʽʜʨʘʟʫ ʧʽʜ ʩʪʨʽʯʢʦʶ, ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʉʪʽʥʘ. 

ɺʠʙʝʨʽʪʴ ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʦʩʴʦʚʦʾ ʣʽʥʽʾ ɺʽʜʨʽʟʢʠ ʧʨʷʤʠʭ, ʃʘʥʮʶʞʦʢ (ʜʠʚ. ʨʠʩ. 2.4). 

ʋ ʩʣʫʞʙʦʚʦʤʫ ʚʽʢʥʽ çɺʣʘʩʪʠʚʦʩʪʽè ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʨʦʟʢʨʠʚʥʠʡ ʩʧʠʩʦʢ ʄʘʪʝʨʽʘʣ ̔  ʚʠʙʝʨʽʪʴ ʤʘʪʝʨʽʘʣ 
ʩʪʽʥʠ ʎʝʛʣʘ ʢʝʨʘʤʽʯʥʘ. 

ɿʘʜʘʡʪʝ ʪʦʚʱʠʥʫ ʩʪʽʥʠ 510 ʤʤ, ʥʘʭʠʣ 0 ʛʨʘʜʫʩʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʨʠʚʠʤʽʨʥʠʡ ʣʦʢʘʪʦʨ, ʢʝʨʦʚʘʥʠʡ ʤʘʥʽʧʫʣʷʪʦʨʦʤ çʤʠʰʘè, ʧʦʩʣʽʜʦʚʥʦ ʚʚʝʜʽʪʴ ʢʽʣʴʢʘ 
ʪʦʯʦʢ ʦʩʴʦʚʦʾ ʣʽʥʽʾ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ. 

ʗʢʱʦ ʥʘʚʝʩʪʠ ʣʦʢʘʪʦʨ ʟʦʙʨʘʞʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʡʥʦʾ ʦʩʽ ʽ ʟʘʪʨʠʤʘʪʠ ʥʘ ʜʝʷʢʠʡ ʯʘʩ, ʧʽʜʩʚʽʯʫʶʪʴʩʷ ʪʦʯʢʠ 
ʧʝʨʝʪʠʥʫ ʦʩʝʡ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʚʠʢʦʥʫʚʘʪʠ ʪʦʯʥʽ ʧʦʙʫʜʦʚʠ ʧʦ ʚʫʟʣʘʭ ʩʽʪʢʠ ʦʩʝʡ: ʣʦʢʘʪʦʨ, 
ʥʘʙʣʠʞʘʶʯʠʩʴ ʜʦ ʚʫʟʣʘ, ʧʨʠʪʷʛʫʻʪʴʩʷ ʽ ʥʘʯʝʙʪʦ ʧʨʠʣʠʧʘʻ, ʥʘʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ 
ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. 

ɿʘʚʝʨʰʫʻʤʦ ʧʦʙʫʜʦʚʫ ʦʩʴʦʚʦʾ ʣʽʥʽʾ ʜʽʣʷʥʢʠ ʩʪʽʥʠ ʧʦʚʪʦʨʥʠʤ ʚʚʝʜʝʥʥʷʤ ʪʦʯʢʠ ʫ ʪʦʤʫ ʩʘʤʦʤʫ ʤʽʩʮʽ. 

ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʩʧʦʩʦʙʠ ʟʘʚʝʨʰʠʪʠ ʧʦʙʫʜʦʚʫ ʦʩʴʦʚʦʾ ʣʽʥʽʾ ʦʙ'ʻʢʪʫ: 

¶ ʇʦʚʪʦʨʥʝ ʚʚʝʜʝʥʥʷ ʪʦʯʢʠ ʚ ʪʦʤʫ ʞ ʤʽʩʮʽ, ʜʝ ʚʚʝʜʝʥʘ ʦʩʪʘʥʥʷ ʪʦʯʢʘ ʜʽʣʷʥʢʠ. 

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʘʥʜʠ ʉʪʚʦʨʠʪʠ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʜʦʩʪʫʧʥʦʛʦ ʟʘ ʥʘʪʠʩʢʘʥʥʷʤ ʧʨʘʚʦʾ 
ʢʥʦʧʢʠ ʤʠʰʽ ʫ ʧʨʦʮʝʩʽ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. 

¶ ʅʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰʽ Enter ʥʘ ʢʣʘʚʽʘʪʫʨʽ. 

¶ ɿʘʤʠʢʘʥʥʷ ʣʽʥʽʾ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʦʩʪʘʥʥʴʦʾ ʪʦʯʢʠ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʝʨʰʦʶ ʪʦʯʢʦʶ ʣʘʥʮʶʞʢʘ. 

ʇʦʢʠ ʧʦʙʫʜʦʚʘ ʦʩʴʦʚʦʾ ʣʽʥʽʾ ʦʙ'ʻʢʪʘ ʥʝ ʟʘʚʝʨʰʝʥʘ, ʦʙ'ʻʢʪ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʟʥʦʚʫ, ʟʦʙʨʘʞʫʻʪʴʩʷ ʫ 
ʚʠʛʣʷʜʽ ʢʘʨʢʘʩʥʠʭ ʣʽʥʽʡ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʚʝʜʝʥʥʷ ʥʦʚʠʡ ʦʙ'ʻʢʪ ʟʦʙʨʘʞʫʻʪʴʩʷ ʽʟ ʟʘʣʠʚʢʦʶ ʛʨʘʥʝʡ 
ʢʦʣʴʦʨʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʨʝʞʠʤʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʮʝʥʠ. 

ʋ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ ʦʩʴʦʚʦʾ ʣʽʥʽʾ ʤʦʞʥʘ ʧʝʨʝʤʠʢʘʪʠ ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ: ʚʽʜʨʽʟʢʠ ʧʨʷʤʠʭ/ʜʫʛʠ 
ʦʢʨʫʞʥʦʩʪʝʡ (ʜʠʚ. ʨʠʩ. 2.5). 
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ʈʠʩ. 2.5 ʇʦʙʫʜʦʚʘ ʩʝʛʤʝʥʪʽʚ ʩʪʽʥ ʧʦ ʚʽʜʨʽʟʢʫ ʧʨʷʤʦʾ ʪʘ ʧʦ ʜʫʟʽ ʦʢʨʫʞʥʦʩʪʽ 

ʅʘ ʧʦʣʦʞʝʥʥʷ ʩʪʽʥʠ ʚʽʜʥʦʩʥʦ ʦʩʴʦʚʦʾ ʣʽʥʽʾ ʚʧʣʠʚʘʶʪʴ ʧʘʨʘʤʝʪʨʠ ʧʨʠʚ'ʷʟʢʠ. 

ʑʦʙ ʨʝʜʘʛʫʚʘʪʠ ʩʪʚʦʨʝʥʽ ʤʦʜʝʣʽ ʩʪʽʥ ʘʙʦ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʠʩʫʪʥʽʭ ʥʘ ʩʮʝʥʽ, ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʾʭ 
ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ. ɺʠʜʽʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʾʭ ʚʢʘʟʽʚʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʤʠʰʽ. ʇʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ɺʢʘʟʽʚʢʠ, ̫ʢʱʦ ʟʘʚʝʨʰʠʪʠ ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 
ʧʦ ʢʥʦʧʮʽ Esc. ʇʨʠ ʮʴʦʤʫ ʣʦʢʘʪʦʨ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚ, ʟʘʤʽʱʘʻʪʴʩʷ 
ʢʫʨʩʦʨʦʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʢʘʟʽʚʢʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʫʨʩʦʨʫ ʚʢʘʞʽʪʴ ʩʪʽʥʫ ʪʘ ʥʘʪʠʩʥʽʪʴ ʣʽʚʦʶ 
ʢʥʦʧʢʦʶ ʤʠʰʽ. ɺʢʘʟʘʥʘ ʩʪʽʥʘ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʥʷ (ʜʠʚ. ʨʠʩ. 2.5), ʾʾ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ 
ʧʽʜʩʚʽʯʫʶʪʴʩʷ. 

ʈʠʩ. 2.5 ʈʝʜʘʛʫʚʘʥʥʷ ʩʪ̔ʥ 

ʑʦʙ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʢʦʥʪʫʨ ʩʪʽʥʠ, ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʇʝʨʝʥʝʩʝʥʥʷ ʪʦʯʦʢ (ʚʽʜʨʘʟʫ ʫʚʽʤʢʥʝʥʦ ʟʘ 
ʫʤʦʚʯʘʥʥʷʤ). ɺʢʘʞʽʪʴ ʢʦʥʪʨʦʣʴʥʫ ʪʦʯʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʨʩʦʨʫ, ʥʘʪʠʩʥʽʪʴ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʪʘ ʧʦʯʥʽʪʴ 
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ʨʫʭ. ʊʦʯʢʘ ʟʨʫʰʠʪʴ ʽʟ ʤʽʩʮʷ. ʊʝʧʝʨ ʤʦʞʥʘ ʚʽʜʧʫʩʪʠʪʠ ʣʽʚʫ ʢʥʦʧʢʫ, ʪʦʯʢʘ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʨʘʟʦʤ ʽʟ 
ʣʦʢʘʪʦʨʦʤ ʫʚʝʜʝʥʥʷ ʪʦʯʦʢ. 

ʇʝʨʝʤʽʱʘʶʯʠ ʣʦʢʘʪʦʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ, ʚʠʙʝʨʽʪʴ ʥʦʚʝ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ. ʗʢʱʦ ʧʦʤʽʩʪʠʪʠ ʢʫʨʩʦʨ 
ʥʘ ʟʦʙʨʘʞʝʥʥʷ ʷʢʦʛʦʩʴ ʦʙ'ʻʢʪʘ ʽ ʟʘʪʨʠʤʘʪʠ ʥʘ ʜʝʷʢʠʡ ʯʘʩ, ʪʦ ʧʽʜʩʚʽʯʫʶʪʴʩʷ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ ʪʘ 
ʭʘʨʘʢʪʝʨʥʽ ʣʽʥʽʾ ʦʙ'ʻʢʪʘ, ʥʘ ʷʢʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʟʠʮʽʶʚʘʥʥʷ ʣʦʢʘʪʦʨʘ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʪʦʯʥʦ ʟʘʜʘʪʠ ʥʦʚʝ 
ʧʦʣʦʞʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʪʦʯʢʠ. ɿʘʬʽʢʩʫʡʪʝ ʥʦʚʝ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʦʜʠʥʘʨʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʶ 
ʢʥʦʧʢʦʶ ʤʠʰʽ. 

ʑʦʙ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʩʧʦʩʽʙ ʩʪʠʢʫʚʘʥʥʷ ʩʪʽʥ ʤʽʞ ʩʦʙʦʶ, ʚʢʘʞʽʪʴ ʜʨʫʛʫ ʩʪʽʥʫ, ʧʦʧʝʨʝʜʥʴʦ ʥʘʪʠʩʥʫʚʰʠ ʪʘ 
ʫʪʨʠʤʫʶʯʠ ʢʣʘʚʽʰʫ Shift. ʇʨʠ ʮʴʦʤʫ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ çʈʝʜʘʛʫʚʘʥʥʷè ʥʘ ʧʘʥʝʣʽ çʇʽʜʨʽʟʢʘè ʩʪʘʥʫʪʴ 
ʜʦʩʪʫʧʥʠʤʠ ʧʽʢʪʦʛʨʘʤʠ ʢʦʤʘʥʜ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʨʽʟʫʚʘʥʥʷ ʪʘ ʩʪʠʢʦʚʢʫ. ɺʠʙʠʨʘʻʤʦ ʩʧʦʩʽʙ 
ʚʟʘʻʤʥʦʾ ʧʽʜʨʽʟʢʠ ʩʪʽʥ, ʥʘʪʠʩʢʘʶʯʠ ʚʽʜʧʦʚʽʜʥʫ ʧʽʢʪʦʛʨʘʤʫ ʥʘ ʧʘʥʝʣʽ (ʜʠʚ. ʨʠʩ. 2.6). 

 

ʇʨʠʤʽʪʢʘ. ʄʦʞʥʘ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʚʢʘʟʽʚʢʠ, ʚʽʜʤʦʚʠʚʰʠʩʴ ʚʽʜ ʙʫʜʴ-̫ ʢʠʭ ʧʦʙʫʜʦʚ, 
ʥʘʪʠʩʢʘʶʯʠ ʢʣʘʚʽʰʫ Esc. ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʙʫʜʦʚʘ ʜʝʷʢʦʛʦ ʝʣʝʤʝʥʪʘ, ʥʘʧʨʠʢʣʘʜ, ʩʪʽʥʠ, 
ʦʜʥʦʨʘʟʦʚʝ ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰʽ Esc ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʘʩʫʚʘʥʥʷ ʚʩʽʭ ʚʚʝʜʝʥʠʭ ʪʦʯʦʢ. ʇʦʚʪʦʨʥʝ 
ʥʘʪʠʩʢʘʥʥʷ Esc ʟʘʙʝʟʧʝʯʫʻ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʧʦʙʫʜʦʚʠ ʪʘ ʧʝʨʝʭʽʜ ʜʦ ʚʢʘʟʽʚʢʠ ʝʣʝʤʝʥʪʽʚ, 
ʧʦʙʫʜʦʚʘʥʠʭ ʨʘʥʽʰʝ. 

ʊʘʢʘ ʧʦʚʝʜʽʥʢʘ ʧʨʦʛʨʘʤʠ ʻ ʦʧʮʽʡʥʦʶ, ʨʝʛʫʣʶʻʪʴʩʷ ʚ ʜʽʘʣʦʟʽ ʅʘʣʘʰʪʫʚʘʥʥʷ ʉɸʇʌɯʈ, ʥʘ 
ʚʢʣʘʜʮʽ ʈʝʜʘʛʫʚʘʥʥʷ. ʆʧʮʽʷ çEsc=ɺʢʘʟʽʚʢʘè, ʟʥʘʯʝʥʥʷ ʟʘ ʫʤʦʚʯʘʥʥʷʤ: çʊʘʢè. 

ɼʽʘʣʦʛ ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʧʮʽʡ ʜʦʩʪʫʧʥʠʡ ʧʦ ʢʦʤʘʥʜʽ ʅʘʣʘʰʪʫʚʘʥʥʷ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ɺʠʜʠ. 

 

ʉʧʦʩʽʙ ʧʽʜʨʽʟʢʠ ʧʦ ʙʽʩʝʢʪʨʠʩʽ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ. 2.6. ʇʽʜʨʽʟʢʘ çʇʽʜ ʦʩʪʘʥʥʶè ʦʟʥʘʯʘʻ, ʱʦ ʩʪʽʥʘ, 
ʚʢʘʟʘʥʘ ʧʝʨʰʦʶ, ʙʫʜʝ ʧʽʜʨʽʟʘʥʘ ʧʦ ʧʣʦʱʠʥʽ ʦʩʪʘʥʥʴʦʾ ʚʢʘʟʘʥʦʾ ʩʪʽʥʠ. ʇʽʜʨʽʟʢʘ çʆʩʪʘʥʥʴʦʶè ʦʟʥʘʯʘʻ, 
ʱʦ ʪʦʨʝʮʴ ʩʪʽʥʠ, ʚʢʘʟʘʥʦʾ ʦʩʪʘʥʥʴʦʶ, ʙʫʜʝ ʧʽʜʨʽʟʘʥʠʡ ʧʽʜ ʧʣʦʱʠʥʫ ʩʪʽʥʠ, ʆʩʪʘʥʥʴʦʶ ʚʢʘʟʘʥʦʶ ʚ 
ʧʝʨʰʫ ʯʝʨʛʫ. ʊʦʙʪʦ ʧʦʨʷʜʦʢ ʚʢʘʟʽʚʢʠ ʩʪʽʥ ʧʨʠ ʚʠʜʽʣʝʥʥʽ ʾʭ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʚʘʞʣʠʚʠʡ ʽ ʤʘʻ ʚʧʣʠʚ ʥʘ 
ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ ʧʽʜʨʽʟʢʠ. 

 

ʈʠʩ. 2.6 ʇʽʜʨʽʟʢʘ ʪʘ ʩʪʠʢʦʚʢʘ ʬʨʘʛʤʝʥʪʽʚ ʩʪʽʥ 

 

ɼʘʣʽ ʚʠʙʠʨʘʻʤʦ ʽʥʩʪʨʫʤʝʥʪ ɺʽʢʥʦ. ʅʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ ʫ ʚʽʢʥʽ 
ɺʣʘʩʪʠʚʦʩʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʢʥʘ, ʷʢʝ ʙʫʜʝ ʩʪʚʦʨʝʥʦ. ʈʦʟʤʽʨʠ 
ʧʨʦʨʽʟʫ, ʛʣʠʙʠʥʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʢʥʘ (ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʣʦʱʠʥʠ ʩʪʽʥʠ ʜʦ ʧʣʦʱʠʥʠ 

ʫʩʪʘʥʦʚʢʠ ʚʽʢʥʘ), ʨʽʚʝʥʴ ʱʦʜʦ ʧʽʜʣʦʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʚʽʢʥʘʭ ʨʝʜʘʛʫʚʘʥʥʷ (ʨʠʩ. 2.7). 
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ʈʠʩ. 2.7 ʄʦʜʝʣʶʚʘʥʥʷ ʚʽʢʦʥ 

ʈʦʟʤʽʱʝʥʥʷ ʧʨʦʨʽʟʽʚ ʥʘ ʩʪʽʥʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʠʚʠʤʽʨʥʦʛʦ ʣʦʢʘʪʦʨʘ. ʃʦʢʘʪʦʨ ʚʠʟʥʘʯʘʻ 
ʧʦʣʦʞʝʥʥʷ ʙʘʟʦʚʦʾ ʪʦʯʢʠ ʧʨʦʨʽʟʫ ʚʟʜʦʚʞ ʩʪʽʥʠ. ʇʨʦʨʽʟ ʤʦʞʝ ʙʫʪʠ ʧʨʠʚ'ʷʟʘʥʠʡ ʚʽʜʥʦʩʥʦ ʩʚʦʻʾ ʙʘʟʦʚʦʾ 
ʪʦʯʢʠ ʦʜʥʠʤ ʽʟ ʪʨʴʦʭ ʩʧʦʩʦʙʽʚ: ʪʦʯʢʘ ʣʽʚʦʨʫʯ, ʪʦʯʢʘ ʧʦʩʝʨʝʜʠʥʽ, ʪʦʯʢʘ ʧʨʘʚʦʨʫʯ. ʉʧʦʩʽʙ ʧʨʠʚ'ʷʟʢʠ 
ʧʝʨʝʤʠʢʘʻʪʴʩʷ ʧʽʢʪʦʛʨʘʤʘʤʠ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɺʽʢʥʦ. ʇʨʠʚ'ʷʟʢʘ ʚʽʢʦʥʥʦʛʦ ʧʨʦʨʽʟʫ 
ʧʦ ʚʠʩʦʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ ʈʽʚʝʥʴ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʧʽʜʚʽʢʦʥʥʷ ʚʽʜʥʦʩʥʦ ʨʽʚʥʷ ʧʽʜʣʦʛʠ 
ʧʦʚʝʨʭʫ. 

 

ʑʦʙ ʚʠʙʨʘʪʠ ʪʠʧ ʧʨʦʨʽʟʫ, ʩʧʦʩʽʙ ʟʘʧʦʚʥʝʥʥʷ, ʥʘʣʘʰʪʫʚʘʪʠ ʯʚʝʨʪʽ ʽ ʪ. ʜ., ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʇʘʨʘʤʝʪʨʠ. 
ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʮʽʻʾ ʢʥʦʧʢʠ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʽʢʥʦ ʜʽʘʣʦʛʫ ʇʘʨʘʤʝʪʨʠ ʚʽʢʦʥ. ʋ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ (ʜʠʚ. 
ʨʠʩ. 2.8) ʨʦʟʪʘʰʦʚʘʥʠʡ ʜʝʨʝʚʦʧʦʜʽʙʥʠʡ ʩʧʠʩʦʢ ʪʠʧʽʚ ʚʽʢʦʥ. ɺʠʙʝʨʽʪʴ ʟʽ ʩʧʠʩʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ ʪʠʧ 
ʧʨʦʨʽʟʫ ʇʨʷʤʦʢʫʪʥʽ, ʪʠʧ ʚʢ̔ʥʘ ɺʽʢʥʦ ʧʨʷʤʦʢʫʪʥʝ. ʄʦʜʝʣʴ ʚʽʢʥʘ ʚʠʙʨʘʥʦʛʦ ʪʠʧʫ ʟ ʧʦʟʥʘʯʝʥʥʷʤ ʡʦʛʦ 
ʧʘʨʘʤʝʪʨʽʚ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʫ ʚʽʢʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʛʣʷʜʫ. 

ʋ ʪʘʙʣʠʮʽ ʧʘʨʘʤʝʪʨʽʚ ʧʦʜʘʥʦ ʧʦʪʦʯʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ. ɺʽʜʨʝʜʘʛʫʡʪʝ ʧʦʪʨʽʙʥʽ ʟʥʘʯʝʥʥʷ. ʑʦʙ 
ʥʘʣʘʰʪʫʚʘʪʠ ʧʽʜʚʽʢʦʥʥʷ, ʚʽʜʣʠʚ, ʢʽʣʴʢʽʩʪʴ ʩʪʫʣʦʢ, ʥʘʷʚʥʽʩʪʴ ʬʨʘʤʫʛʠ, ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʘʨʘʤʝʪʨ 
çɿʘʧʦʚʥʝʥʥʷè. 
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ʈʠʩ. 2.8 ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʽʢʥʘ ʫ ʜʽʘʣʦʟʽ ɹʽʙʣʽʦʪʝʯʥʽ ʦʙôʻʢʪʠ 

ɿʘʚʝʨʰʽʪʴ ʜʽʘʣʦʛ ʧʦ ʢʥʦʧʮʽ ʆʂ. 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʣʦʢʘʪʦʨ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʢʽʣʴʢʦʭ ʧʨʦʨʽʟʽʚ ʥʘ ʬʘʩʘʜʽ ʙʫʜʽʚʣʽ. ɼʣʷ ʮʴʦʛʦ ʧʦʤʽʩʪʽʪʴ 
ʢʫʨʩʦʨ ʥʘ ʟʦʙʨʘʞʝʥʥʷ ʩʪʽʥʠ, ʧʝʨʝʤʽʱʫʶʯʠ ʤʠʰʫ, ʢʝʨʫʡʪʝ ʣʦʢʘʪʦʨʦʤ, ʟʥʘʡʜʽʪʴ ʥʝʦʙʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ, 
ʟʘʬʽʢʩʫʡʪʝ ʧʨʦʨʽʟ ʦʜʥʦʨʘʟʦʚʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. 

ʂʥʦʧʢʘ ɿʘʧʦʚʥʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʣʠʢ ʜʽʘʣʦʛʫ ʜʣʷ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʘʧʦʚʥʝʥʥʷ 
ʚʽʢʦʥʥʦʛʦ ʧʨʦʨʽʟʫ. ʄʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʽ ʨʦʟʤʽʨʠ ʩʪʫʣʦʢ, ʟʘʜʘʪʠ ʽʤʧʦʩʪʠ, ʢʚʘʪʠʨʢʠ, ʛʦʨʙʠʣʴʢʠ ʪʘ 
ʬʨʘʤʫʛʠ. 
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ɺʠʙʝʨʽʪʴ ʽʥʩʪʨʫʤʝʥʪ ɼʚʝʨʽ, ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʇʘʨʘʤʝʪʨʠ, ʚʠʙʝʨʽʪʴ ʪʠʧ ʜʚʝʨʝʡ 
ʪʘ ʥʘʣʘʰʪʫʡʪʝ ʧʘʨʘʤʝʪʨʠ ʜʚʝʨʥʦʛʦ ʧʨʦʨʽʟʫ. ʇʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʠʚʠʤʽʨʥʦʛʦ 
ʣʦʢʘʪʦʨʘ ʨʦʟʤʽʩʪʽʪʴ ʜʚʝʨʥʠʡ ʧʨʦʨʽʟ ʫ ʤʝʞʘʭ ʩʪʽʥʠ ʙʫʜʽʚʣʽ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ. 

 

 

ʈʠʩ. 2.9 ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʘʧʦʚʥʝʥʥʷ ʜʚʝʨʥʦʛʦ ʧʨʦʨʽʟʫ ʫ ʜʽʘʣʦʟʽ ɿʘʧʦʚʥʝʥʥʷ ʧʨʦʨʽʟʫ 

ʈʘʥʽʰʝ ʨʦʟʤʽʱʝʥʽ ʜʚʝʨʽ ʘʙʦ ʧʦʨʦʞʥʽʡ ʜʚʝʨʥʠʡ ʧʨʦʨʽʟ ʤʦʞʥʘ, ʚʢʘʟʘʚʰʠ ʤʠʰʝʶ, ʚʠʜʽʣʠʪʠ ʜʣʷ 
ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʟʘʜʘʪʠ ʧʘʨʘʤʝʪʨʠ ʟʘʧʦʚʥʝʥʥʷ. ɿʦʢʨʝʤʘ, ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʥʘʧʨʷʤʦʢ ʚʽʜʯʠʥʝʥʥʷ ʜʚʝʨʝʡ, 
ʢʦʣʽʨ ʜʚʝʨʥʦʛʦ ʧʦʣʦʪʥʘ, ʥʘʷʚʥʽʩʪʴ ʥʘʣʠʯʥʠʢʽʚ ʪʘ ʨʫʯʢʠ ʜʚʝʨʝʡ. ʄʦʞʥʘ ʥʘʚʽʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ 
ʟʘʧʦʚʥʝʥʥʷ ʛʦʪʦʚʫ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ ʟʘʩʢʣʝʥʠʭ ʘʙʦ ʬʽʣʴʦʥʯʘʩʪʠʭ ʜʚʝʨʝʡ. 

 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʤʘʥʜʫ ʇʣʠʪʘ, ɦʦʙ ʚʠʢʣʠʢʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. ɿʘʜʘʡʪʝ ʪʦʚʱʠʥʫ ʧʣʠʪʠ 
ʧʝʨʝʢʨʠʪʪʷ, ʚʠʙʝʨʽʪʴ ʤʘʪʝʨʽʘʣ. ʇʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʠʚʠʤʽʨʥʦʛʦ ʣʦʢʘʪʦʨʘ ʚʚʦʜʴʪʝ ʪʦʯʢʠ (ʜʠʚ. ʨʠʩ. 
2.10). ʋ ʧʨʦʮʝʩʽ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ ʤʦʞʥʘ ʧʝʨʝʤʠʢʘʪʠ ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ, ʱʦʙ ʯʝʨʛʫʚʘʪʠ ʧʨʷʤʽ ʪʘ ʨʘʜʽʫʩʥʽ 
ʜʽʣʷʥʢʠ ʢʦʥʪʫʨʫ. ʈʝʞʠʤʠ ʃʘʥʮʶʞʦʢ ̔ ɿʘʤʠʢʘʪʠ ʜʣʷ ʟʘ ʫʤʦʚʯʘʥʥʷʤ. 

ʇʝʨʝʜʙʘʯʝʥʦ ʚʘʨʽʘʮʽʾ ʢʦʤʘʥʜʠ çʇʣʠʪʘè ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʭʠʣʠʭ ʧʣʠʪ ʪʘ ʬʫʥʜʘʤʝʥʪʥʠʭ ʧʣʠʪ. 

ʉʝʨʝʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙ'ʻʢʪʘ ʧʣʠʪʘ ʜʣʷ ʚʩʽʭ ʧʣʠʪ, ʢʨʽʤ ʧʦʭʠʣʠʭ, ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ: 
ʧʦʩʪʽʡʥʝ, ʪʨʠʚʘʣʝ ʪʘ ʢʦʨʦʪʢʦʯʘʩʥʝ. ʂʦʞʥʝ ʟʘʜʘʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʪʽʤ ʙʫʜʝ ʚʽʜʥʝʩʝʥʦ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ 
ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʈʉʅ ʪʘ ʈʉɿ. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʬʫʥʜʘʤʝʥʪʥʦʾ ʧʣʠʪʠ ʾʡ ʦʜʨʘʟʫ ʞ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʜʝʷʢʽ ʟʥʘʯʝʥʥʷ ʉ1 ʪʘ ʉ2 ʟʘ 
ʫʤʦʚʯʘʥʥʷʤ. 

 

 

ʈʠʩ. 2.10 ɯʥʩʪʨʫʤʝʥʪ ʇʣʠʪʘ 
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ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʠʚ'ʷʟʢʠ ʧʝʨʝʢʨʠʪʪʷ ʧʦ ʚʠʩʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʝʣʝʤʝʥʪʠ ʢʝʨʫʚʘʥʥʷ, ʟʽʙʨʘʥʽ ʚ 
ʛʨʫʧʫ ʈʽʚʝʥʴ. ʈʽʚʝʥʴ ʟʘʜʘʻʪʴʩʷ ʜʣʷ ʚʝʨʭʥʴʦʾ ʧʣʦʱʠʥʠ ʧʣʠʪʠ. ʈʽʚʝʥʴ ʤʦʞʝ ʚʽʜʨʘʭʦʚʫʚʘʪʠʩʴ ʚʽʜ ʨʽʚʥʷ 
ʧʽʜʣʦʛʠ ʧʦʚʝʨʭʫ ʘʙʦ ʚʽʜ ʧʦʟʥʘʯʢʠ ʚʠʩʦʪʠ ʧʦʚʝʨʭʫ (ʜʠʚ. ʨʠʩ. 2.11). 

 

 

ʈʠʩ. 2.11 ʈʽʚʝʥʴ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ 

ʗʢʱʦ ʫʚʽʤʢʥʝʥʘ ʦʧʮʽʷ çɿʘʜʘʥʠʡ ʨʽʚʝʥʴè, ʪʦ ʣʦʢʘʪʦʨ, ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʫ ʧʨʦʩʪʦʨʽ, ʟʘʜʘʻ ʨʽʚʝʥʴ 
ʧʝʨʝʢʨʠʪʪʷ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʤʙʽʥʘʮʽʶ ʢʣʘʚʽʰ Shif+Z, ɦʦʙ ʫʚʽʤʢʥʫʪʠ ʨʫʭ ʧʦ ʚʝʨʪʠʢʘʣʽ ʘʙʦ ʥʘʪʠʩʥʽʪʴ 
ʪʘ ʫʪʨʠʤʫʡʪʝ ʥʘʪʠʩʥʫʪʦʶ ʢʣʘʚʽʰʫ Ctrl, ʧʝʨʝʤʽʱʘʡʪʝ ʤʠʰʫ, ʱʦʙ ʟʤʽʥʠʪʠ Z-ʢʦʦʨʜʠʥʘʪʫ. 

ʉʪʚʦʨʶʶʯʠ ʧʣʠʪʫ, ʟʨʫʯʥʦ ʦʜʨʘʟʫ ʞ ʟʘʜʘʪʠ ʚʝʣʠʯʠʥʠ ʥʘʚʘʥʪʘʞʝʥʴ: ʧʦʩʪʽʡʥʫ, ʜʦʚʛʦʪʨʠʚʘʣʫ ʪʘ 
ʢʦʨʦʪʢʦʯʘʩʥʫ. ʆʧʮʽʦʥʥʦ, ʧʦʩʪʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʽʜʩʫʤʦʚʘʥʦ ʽʟ ʚʣʘʩʥʦʶ ʚʘʛʦʶ ʧʣʠʪʠ. ɺ 
ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʘ ʙʫʜʝ ʜʦʜʘʥʘ ʜʦ ʦʢʨʝʤʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ. ʊʨʠʚʘʣʝ ʽ ʢʦʨʦʪʢʦʯʘʩʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʥʘ ʧʣʠʪʫ ʧʦʤʽʱʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʚ ʨʽʟʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʪʽʤ, ʢʦʤʙʽʥʫʶʯʠ, ʬʦʨʤʫʚʘʪʠ 
ʟ ʥʠʤʠ ʨʽʟʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʧʦʣʫʯʝʥʥʷ. 
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ʇʣʘʥ ʧʦʚʝʨʭʫ 

ʇʦʜʘʣʴʰʽ ʧʦʙʫʜʦʚʠ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʽ ʧʨʦʜʦʚʞʠʤʦ ʥʘ ʧʣʘʥʽ. ʋ ʩʝʨʚʽʩʥʦʤʫ ʚʽʢʥʽ ʉʪʨʫʢʪʫʨʘ 
ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʫ ʫ ʚʠʛʣʷʜʽ ʜʝʨʝʚʦʧʦʜʽʙʥʦʛʦ ʩʧʠʩʢʫ ʝʣʝʤʝʥʪʽʚ. ɽʣʝʤʝʥʪʠ ʫ ʩʧʠʩʢʫ 
ʤʦʞʥʘ ʚʢʘʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ. ɼʣʷ ʚʢʘʟʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʫ ʚʽʢʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʚʦʜʷʪʴʩʷ ʡʦʛʦ 
ʚʣʘʩʪʠʚʦʩʪʽ. 

 

ʗʢʱʦ ʚʽʢʥʦ ʉʪʨʫʢʪʫʨʘ ʚʽʜʩʫʪʥʻ ʥʘ ʝʢʨʘʥʽ, ʤʦʞʥʘ ʫʚʽʤʢʥʫʪʠ ʡʦʛʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʘʥʜʫ ʤʝʥʶ: 
 ɺʠʜ / ʇʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ / ʉʪʨʫʢʪʫʨʘ. 

ɺʠʙʝʨʽʪʴ ʫ ʜʝʨʝʚʦʧʦʜʽʙʥʦʤʫ ʩʧʠʩʢʫ ʦʙ'ʻʢʪ ç1-ʡ ʧʦʚʝʨʭè. ʅʘʪʠʩʥʽʪʴ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ. 
ɺʽʜʦʙʨʘʞʘʻʪʴʩʷ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ. ɺʠʙʝʨʽʪʴ ʢʦʤʘʥʜʫ ʤʝʥʶ ʇʦʢʘʟʘʪʠ ʧʣʘʥ ʧʦʚʝʨʭʫ. 

 

 

ʈʠʩ. 2.12 ɺʽʢʥʦ ʉʪʨʫʢʪʫʨʘ (ʧʨʦʝʢʪʫ) 

 

ʇʦ ʢʦʤʘʥʜ ̔ʇʦʢʘʟʘʪʠ ʧʣʘʥ ʧʦʚʝʨʭʫ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʱʝ ʦʜʥʝ ʛʨʘʬʽʯʥʝ ʚʽʢʥʦ, ʜʝ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʧʣʘʥ 
ʦʙʨʘʥʦʛʦ ʧʦʚʝʨʭʫ. ʂʦʞʥʝ ʛʨʘʬʽʯʥʝ ʚʽʢʥʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʢʣʘʜʢʦʶ 
(ʜʠʚ. ʨʠʩ. 2.13), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʡʦʛʦ ʤʦʞʥʘ ʚʠʙʨʘʪʠ. ɿʘʢʣʘʜʢʘ ʧʦʟʥʘʯʝʥʘ ʧʽʢʪʦʛʨʘʤʦʶ, ʷʢʘ 
ʩʭʝʤʘʪʠʯʥʦ ʧʦʟʥʘʯʘʻ ʪʠʧ ʚʠʜʫ: ʪʨʠʚʠʤʽʨʥʠʡ ʚʠʛʣʷʜ, ʧʣʘʥ ʽ ʪ. ʜ. ʊʝʢʩʪ ʥʘ ʟʘʢʣʘʜʮʽ ʧʦʚʽʜʦʤʣʷʻ ʥʘʟʚʫ 
ʜʦʢʫʤʝʥʪʘ (ʬʘʡʣʘ ʧʨʦʝʢʪʫ ʚ ʮʽʣʦʤʫ) ʪʘ (ʧʽʩʣʷ ʜʚʦʢʨʘʧʢʠ) ʥʘʟʚʫ ʚʠʜʫ. 

ʅʘʧʨʠʢʣʘʜ: ʇʨʦʝʢʪ1.spf: ʇʣʘʥ 1-ʡ ʧʦʚʝʨʭ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʫ ʟʘʢʣʘʜʢʫ, ʨʦʙʠʤʦ ʚʽʢʥʦ ʚʠʜʫ ʘʢʪʠʚʥʠʤ ʪʘ ʦʪʨʠʤʫʻʤʦ ʤʦʞʣʠʚʽʩʪʴ 
ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʜʘʣʴʰʽ ʧʦʙʫʜʦʚʠ ʥʘ ʮʴʦʤʫ ʚʠʜʽ. ʇʦ ʢʦʤʘʥʜʽ ʇʦʢʘʟʘʪʠ ʧʣʘʥ ʧʦʚʝʨʭʫ ʥʦʚʦʩʪʚʦʨʝʥʠʡ 
ʧʣʘʥ ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʘʻ ʘʢʪʠʚʥʠʤ. ʇʨʦʜʦʚʞʠʤʦ ʨʦʙʦʪʫ ʥʘʜ ʧʨʦʝʢʪʦʤ ʥʘ ʧʣʘʥʽ. 

ɺʠʙʝʨʽʪʴ ʽʥʩʪʨʫʤʝʥʪ ʂʦʣʦʥʘ, ʧʨʠʟʥʘʯʪʝ ʤʘʪʝʨʽʘʣ çɿʘʣʽʟʦʙʝʪʦʥ ʢʦʣʦʥè ʪʘ ʨʦʟʤʽʩʪʽʪʴ ʢʽʣʴʢʘ ʢʦʣʦʥ ʥʘ 
ʧʣʘʥʽ ʧʦʚʝʨʭʫ. ʈʦʟʤʽʱʝʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ ʫʚʝʜʝʥʥʷ ʪʦʯʦʢ. ʃʦʢʘʪʦʨ 
ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʽʟ ʟʘʜʘʥʠʤ ʢʨʦʢʦʤ, ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʥʘ ʧʝʨʝʪʠʥ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʦʩʝʡ ʽ ʧʨʠʪʷʛʫʻʪʴʩʷ ʜʦ 
ʜʦʧʦʤʽʞʥʠʭ ʣʽʥʽʡ. ʇʦʪʦʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʣʦʢʘʪʦʨʘ ʽʥʜʠʢʫʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʚʽʢʥʽ. 

ʑʦʙ ʚʢʘʟʘʪʠ ʧʝʚʥʽ ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ, ʫ ʧʨʦʮʝʩʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ ʥʘʪʠʩʥʽʪʴ ʢʣʘʚʽʰʫ X, Y ʘʙʦ Z. 
ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʫʻʪʴʩʷ ʨʷʜʢʦʚʠʡ ʨʝʜʘʢʪʦʨ ʚʽʜʧʦʚʽʜʥʦʾ ʢʦʦʨʜʠʥʘʪʠ ʫ ʚʽʢʥʽ ʨʝʜʘʛʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ. 
ʇʝʨʝʡʪʠ ʚʽʜ ʨʝʜʘʛʫʚʘʥʥʷ ʦʜʥʽʻʾ ʢʦʦʨʜʠʥʘʪʠ ʜʦ ʽʥʰʦʾ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʰʽ Tab, ʫ ʟʚʦʨʦʪʥʴʦʤʫ 
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ʥʘʧʨʷʤʢʫ ï Shift+Tab. ʄʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʣʘʚʽʰʽ ʟʽ ʩʪʨʽʣʢʘʤʠ ʚʛʦʨʫ ʪʘ ʚʥʠʟ. ɺʚʝʜʝʥʥʷ 
ʪʦʯʢʠ ʚ ʟʘʜʘʥʽʡ ʧʦʟʠʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰʽ Enter. 

 

ʈʠʩ. 2.13. ʈʦʟʤʽʱʝʥʥʷ ʢʦʣʦʥ ʥʘ ʧʣʘʥʽ ʧʦʚʝʨʭʫ 

ɿʨʦʟʫʤʽʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʜ çʇʣʘʥè ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʨʝʜʘʛʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʢʦʣʦʥʠ, ʘ ʡ 
ʝʣʝʤʝʥʪʠ ʽʥʰʠʭ ʪʠʧʽʚ, ʢʦʣʠ ʮʝ ʟʨʫʯʥʦ. 
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ʊʠʨʘʞʫʚʘʥʥʷ ʧʦʚʝʨʭʽʚ 

ʋʷʚʽʤʦ, ʱʦ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ ʜʝʢʽʣʴʢʘ ʦʜʥʦʪʠʧʥʠʭ ʧʦʚʝʨʭʽʚ. ɼʣʷ ʮʴʦʛʦ ʟʨʫʯʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ 
ʤʦʞʣʠʚʽʩʪʶ ʢʦʧʽʶʚʘʥʥʷ ʤʦʜʝʣʝʡ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʧʦʚʝʨʭʫ. 

ɺʠʙʝʨʽʪʴ ʤʠʰʝʶ çɹʫʜʽʚʣʷ 1è ʫ ʚʽʢʥʽ ʉʪʨʫʢʪʫʨʘ, ʚʠʢʣʠʯʪʝ ʥʘʪʠʩʢʘʥʥʷʤ ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʢʦʥʪʝʢʩʪʥʝ 
ʤʝʥʶ ʪʘ ʚʠʙʝʨʽʪʴ ʢʦʤʘʥʜʫ ʉʪʚʦʨʠʪʠ ʥʦʚʠʡ ʧʦʚʝʨʭé. ʇʨʠ ʮʴʦʤʫ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ, ʱʦ 
ʩʫʧʨʦʚʦʜʞʫʻ ʩʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʽʚ. ʋ ʧʦʣʽ ʂʽʣʴʢʽʩʪʴ ʟʘʜʘʡʪʝ 3. ʈʦʟʤʽʱʝʥʥʷ ʥʦʚʦʛʦ ʧʦʚʝʨʭʫ ï ʚʝʨʭʥʽʡ 
ʧʦʚʝʨʭ. ʋʚʽʤʢʥʽʪʴ ʦʧʮʽʶ ʢʦʧʽʶʚʘʪʠ ʝʣʝʤʝʥʪʠ (ʜʠʚ. ʨʠʩ. 2.14). 

 ʅʘʣʘʰʪʫʡʪʝ ʬʽʣʴʪʨ ʢʦʧʽʡʦʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʌʽʣʴʪʨ. 
ɺʽʜʢʨʠʻʪʴʩʷ ʜʽʘʣʦʛ ʌʽʣʴʪʨ ʦʙ'ʻʢʪʽʚ. ʋ ʜʽʘʣʦʟʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʪʠʧʠ ʦʙ'ʻʢʪʽʚ, ʷʢʽ 
ʧʨʠʩʫʪʥʽ ʥʘ ʧʦʚʝʨʩʽ, ʱʦ ʪʠʨʘʞʫʻʪʴʩʷ. ʉʣʽʜ ʚʠʙʨʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʧʦʨʮʽʚ ʪʽ ʪʠʧʠ 

ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʧʦʚʪʦʨʠʪʠ ʥʘ ʧʦʚʝʨʭʘʭ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟʥʦʚʫ. ɺʠʤʢʥʽʪʴ ʧʨʘʧʦʨʮʽ ʪʠʭ ʪʠʧʽʚ, ʷʢʽ 
ʥʝ ʧʦʚʠʥʥʽ ʢʦʧʽʶʚʘʪʠʩʷ.. 

ʈʠʩ. 2.14. ʊʠʨʘʞʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʧʦʚʝʨʭʽʚ 

ʆʧʮʽʷ ʇʨʠʟʥʘʯʠʪʠ ʚ ʷʢʦʩʪʽ ʘʢʪʠʚʥʦʛʦ ʫ ʜʽʘʣʦʟʽ ʉʪʚʦʨʠʪʠ ʥʦʚʠʡ ʧʦʚʝʨʭ (ʟʘ ʫʤʦʚʯʘʥʥʷʤ ʚʢʣʶʯʝʥʘ). 
ɺʦʥʘ ʦʟʥʘʯʘʻ, ʱʦ ʥʦʚʦʩʪʚʦʨʝʥʠʡ ʧʦʚʝʨʭ ʙʫʜʝ ʧʦʪʦʯʥʠʤ ʘʢʪʠʚʥʠʤ ʧʦʚʝʨʭʦʤ. ʅʦʚʽ ʤʦʜʝʣʽ 
ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʜʘʶʪʴʩʷ ʚ ʧʦʪʦʯʥʠʡ ʘʢʪʠʚʥʠʡ ʧʦʚʝʨʭ. ʇʦʢʠ ʚ ʥʘʰʦʤʫ ʧʨʦʝʢʪʽ ʙʫʚ ʣʠʰʝ 
ʦʜʠʥ ʧʦʚʝʨʭ, ʤʠ ʤʦʛʣʠ ʥʝ ʟʘʤʠʩʣʶʚʘʪʠʩʷ, ʷʢʦʤʫ ʧʦʚʝʨʭʫ ʥʘʣʝʞʘʪʠʤʝ ʩʪʽʥʘ, ʧʣʠʪʘ ʘʙʦ ʢʦʣʦʥʘ, ʱʦ 
ʩʪʚʦʨʶʻʪʴʩʷ ʥʘʤʠ.. ʇʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʣʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʧʦʚʝʨʭʽʚ, ʧʨʦʛʨʘʤʘ ʤʘʻ 
ʦʪʨʠʤʘʪʠ ʯʽʪʢʽ ʚʢʘʟʽʚʢʠ, ʷʢʠʡ ʟ ʧʦʚʝʨʭʽʚ ʚʚʘʞʘʪʠ ʘʢʪʠʚʥʠʤ. ʇʨʠʟʥʘʯʠʪʠ ʧʦʪʦʯʥʠʡ ʧʦʚʝʨʭ ʤʦʞʥʘ 
ʥʘʩʪʫʧʥʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

a ʉʢʦʨʠʩʪʘʪʠʩʷ ʢʦʤʘʥʜʦʶ ʇʨʠʟʥʘʯʠʪʠ ʧʦʪʦʯʥʠʤ ʘʢʪʠʚʥʠʤ ʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʫ ʚʽʢʥʽ 
ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʫ. 
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a ɺʠʢʦʥʘʪʠ ʧʦʜʚʽʡʥʝ ʥʘʪʠʩʢʘʥʥʷ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʥʘʟʚʽ ʧʦʚʝʨʭʫ ʚ ʜʝʨʝʚʦʧʦʜʽʙʥʦʤʫ 
ʩʧʠʩʢʫ ʫ ʚʽʢʥʽ ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʫ. 

a ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʢʣʘʜʢʫ ʛʨʘʬʽʯʥʦʛʦ ʚʽʢʥʘ, ʚʠʙʨʘʪʠ ʚ ʷʢʦʩʪʽ ʘʢʪʠʚʥʦʛʦ ʚʠʜʫ ʧʣʘʥ ʧʦʪʨʽʙʥʦʛʦ 
ʧʦʚʝʨʭʫ. 

ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʪʨʠʚʠʤʽʨʥʦʛʦ ʚʠʛʣʷʜʫ ʤʝʪʨʠʯʥʘ ʩʽʪʢʘ ʟʦʙʨʘʞʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʘʢʪʠʚʥʦʛʦ ʧʦʪʦʯʥʦʛʦ 
ʧʦʚʝʨʭʫ. ʇʨʠ ʧʝʨʝʤʠʢʘʥʥʽ ʘʢʪʠʚʥʦʛʦ ʧʦʚʝʨʭʫ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʤʽʥʫ ʧʦʟʠʮʽʾ ʤʝʪʨʠʯʥʦʾ ʩʽʪʢʠ ʫ 3D. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʝʨʝʚʦʧʦʜʽʙʥʠʡ ʩʧʠʩʦʢ ʫ ʚʽʢʥʽ ʉʪʨʫʢʪʫʨʘ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ ʫ 
ʩʢʣʘʜʽ ʧʨʦʝʢʪʫ ʪʘ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʚʠʩʦʪʫ 
ʜʝʷʢʠʭ ʧʦʚʝʨʭʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʢʘʞʽʪʴ ʧʦʚʝʨʭ ʫ ʩʧʠʩʢʫ. ʋ ʚʽʢʥʽ ɺʣʘʩʪʠʚʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʡʪʝ ʚʣʘʩʪʠʚʦʩʪʽ 
ʚʢʘʟʘʥʦʛʦ ʧʦʚʝʨʭʫ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʫʨʩʦʨʫ ʚʠʙʝʨʽʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ɺʠʩʦʪʘ ʧʦʚʝʨʭʫ, ʚʚʝʜʽʪʴ ʟʥʘʯʝʥʥʷ 4200 ʤʤ, ʟʘʚʝʨʰʽʪʴ 
ʨʝʜʘʛʫʚʘʥʥʷ ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰʽ Enter, ɦʦʙ ʟʘʩʪʦʩʫʚʘʪʠ ʜʘʥʽ ʜʦ ʤʦʜʝʣʽ (ʜʠʚ. ʨʠʩ. 2.15). 

 

ʈʠʩ. 2.15. ʈʝʜʘʛʫʚʘʥʥʷ ʚʠʩʦʪʠ ʧʦʚʝʨʭʫ ʫ ʚʽʢʥʽ çɺʣʘʩʪʠʚʦʩʪʽè 

 

ɼʦʢʫʤʝʥʪʫʚʘʥʥʷ ʪʘ ʚʠʚʝʜʝʥʥʷ ʥʘ ʜʨʫʢ 

3D ʚʠʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʨʦʙʦʯʦʛʦ ʚʠʜʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʧʨʦʝʢʪʦʚʘʥʦʾ ʙʫʜʽʚʣʽ. ɼʣʷ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʨʽʰʝʥʥʷ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʠʜʠ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ: ʧʣʘʥʠ, ʬʘʩʘʜʠ, ʨʦʟʨʽʟʠ, ʧʝʨʝʨʽʟʠ, ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ 
ʘʨʤʘʪʫʨʠ. ʅʘ ʚʠʜʠ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʤʦʞʥʘ ʥʘʥʦʩʠʪʠ ʧʦʟʥʘʯʝʥʥʷ: ʥʘʧʠʩʠ, ʨʦʟʤʽʨʠ, ʫʤʦʚʥʽ ʩʠʤʚʦʣʠ ʪʘ 
ʩʧʝʮʽʘʣʴʥʽ ʣʽʥʽʾ. ɼʣʷ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʽʥʩʪʨʫʤʝʥʪʠ ʘʥʦʪʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʚʢʣʘʜʮʽ 
ʩʪʨʽʯʢʠ çɸʥʦʪʘʮʽʾè. 

ʇʝʨʝʡʜʽʪʴ ʜʦ ʚʠʜʫ çʇʣʘʥè ʪʘ ʩʪʚʦʨʽʪʴ ʥʘ ʥʴʦʤʫ ʢʽʣʴʢʘ ʧʦʟʥʘʯʝʥʴ. ʅʘ ʚʢʣʘʜʮʽ çɸʥʦʪʘʮʽʾè ʥʘ ʧʘʥʝʣʽ 
çʈʦʟʤʽʨʠè ʚʠʙʝʨʽʪʴ ʢʥʦʧʢʫ çʃʽʥʽʡʥʠʡè, ʱʦʙ ʧʦʟʥʘʯʠʪʠ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ. 

ɿʘʜʘʡʪʝ ʧʘʨʘʤʝʪʨʠ ʧʦʟʥʘʯʝʥʥʷ ʫ ʚʽʢʥʽ çɺʣʘʩʪʠʚʦʩʪʽè. ɺʠʙʝʨʽʪʴ ʥʘʧʨʷʤʦʢ: ʩʪʨʦʛʦ ʧʦ ʍ, ʩʪʨʦʛʦ ʧʦ Y 
ʘʙʦ ʷʢʱʦ ʚʢʣʶʯʝʥʽ ʦʙʠʜʚʘ ʥʘʧʨʷʤʢʠ ð ʜʽʘʛʦʥʘʣʴʥʠʡ ʨʦʟʤʽʨ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ. 

ʋ ʙʫʜʴ-̫ ʢʦʤʫ ʧʦʨʷʜʢʫ ʟʘʜʘʡʪʝ ʣʦʢʘʪʦʨʦʤ ʪʦʯʢʠ, ʱʦ ʟʤʽʨʶʶʪʴʩʷ. ʇʦʪʽʤ, ʟʘʜʘʶʯʠ ʪʨʝʪʶ ʪʦʯʢʫ, 
ʚʠʟʥʘʯʪʝ ʪʘ ʟʘʬʽʢʩʫʡʪʝ ʧʦʣʦʞʝʥʥʷ ʨʦʟʤʽʨʥʦʾ ʣʽʥʽʾ. 

ʈʦʟʤʽʨʠ, ʱʦ ʥʘʥʦʩʷʪʴʩʷ ʥʘ ʧʣʘʥʘʭ, ʬʘʩʘʜʘʭ ʪʘ ʨʦʟʨʽʟʘʭ, ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ 3D, ʘ ʚʠʜʥʽ ʣʠʰʝ ʥʘ 
ʪʠʭ ʚʠʜʘʭ, ʥʘ ʷʢʠʭ ʙʫʣʠ ʥʘʥʝʩʝʥʽ. ʅʘʚʧʘʢʠ, ʨʦʟʤʽʨʠ, ʩʪʚʦʨʝʥʽ ʚ 3D, ʚʠʜʥʦ ʥʘ ʧʣʘʥʽ. ʋ 3D ʚʠʛʣʷʜʽ ʤʠ 
ʧʨʘʮʶʻʤʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʚʠʭʽʜʥʦʶ ʪʨʠʚʠʤʽʨʥʦʶ ʤʦʜʝʣʣʶ. ɯʥʰʽ ʚʠʜʠ, ʧʨʠʟʥʘʯʝʥʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʜʣʷ 
ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ, ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟʙʝʨʽʛʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʦʙ'ʻʢʪʠ (ʨʦʟʤʽʨʠ, ʣʽʥʽʾ, ʰʪʨʠʭʫʚʘʥʥʷ, ʥʘʧʠʩʠ) 
ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʥʘ ʢʨʝʩʣʝʥʥʽ. 
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ʈʠʩ. 2.16. ʅʘʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ ʥʘ ʧʣʘʥʽ ʧʦʚʝʨʭʫ 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʨʦʟʤʽʨʠ ʤʽʞ ʢʦʦʨʜʠʥʘʮʽʡʥʠʤʠ ʦʩʷʤʠ, ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʩʣʽʜʦʚʥʦ ʩʪʚʦʨʶʚʘʪʠ 
ʧʦʟʥʘʯʝʥʥʷ ʚʨʫʯʥʫ. ʄʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʦʤʘʥʜʦʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʘʤʽʨʶʚʘʥʥʷ ʩʽʪʢʠ ʦʩʝʡ. 

 

ʈʠʩ. 2.17. ʇʦʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʩʽʪʢʠ ʦʩʝʡ 

ɺʠʜʽʣʽʪʴ ʩʽʪʢʫ ʦʩʝʡ, ʚʢʘʟʘʚʰʠ ʾʾ ʤʠʰʝʶ. ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ çʇʦʟʥʘʯʠʪʠ ʨʦʟʤʽʨʠè (ʜʠʚ. ʨʠʩ.2.17). ʗʢʱʦ 
ʥʘʜʘʣʽ ʩʽʪʢʘ ʦʩʝʡ ʧʽʜʜʘʩʪʴʩʷ ʨʝʜʘʛʫʚʘʥʥʶ ʽ ʨʦʟʤʽʨʠ ʩʪʘʥʫʪʴ ʥʝʘʢʪʫʘʣʴʥʠʤʠ, ʣʝʛʢʦ ʙʫʜʝ ʘʢʪʫʘʣʽʟʫʚʘʪʠ 
ʾʭ, ʧʦʚʪʦʨʥʦ ʥʘʪʠʩʥʫʚʰʠ ʮʶ ʞ ʢʥʦʧʢʫ. ʊʘʢʦʛʦ ʝʬʝʢʪʫ ʜʦʩʷʛʪʠ ʥʝ ʚʜʘʩʪʴʩʷ, ʷʢʱʦ ʚʠʢʦʥʘʪʠ ʥʘʥʝʩʝʥʥʷ 
ʨʦʟʤʽʨʽʚ ʚʨʫʯʥʫ. 
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ʊʝʧʝʨ, ʜʘʚʘʡʪʝ ʧʽʜʛʦʪʫʻʤʦ ʢʨʝʩʣʷʨʩʴʢʠʡ ʣʠʩʪ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʝʜʝʥʥʷ ʥʘ ʜʨʫʢ. 

ʇʨʦʩʪʝʞʪʝ, ʱʦʙ ʘʢʪʠʚʥʠʤ ʙʫʣʦ ʛʨʘʬʽʯʥʝ ʚʽʢʥʦ, ʚ ʷʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʰ ʧʣʘʥ ʧʦʚʝʨʭʫ. ɺʽʜʢʨʠʡʪʝ 
ʩʝʨʚʽʩʥʝ ʚʽʢʥʦ ʃʠʩʪʠ. ɺʠʙʝʨʽʪʴ ʟʘʛʦʣʦʚʦʢ ʂʨʝʩʣʝʥʥʷ ̔  ʥʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ, ʱʦ ʧʨʠʟʚʝʜʝ 
ʜʦ ʚʠʢʣʠʢʫ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. ɺʠʙʝʨʽʪʴ ʢʦʤʘʥʜʫ ʤʝʥʶ ʉʪʚʦʨʠʪʠ ʣʠʩʪ. ʇʦ ʮʽʡ ʢʦʤʘʥʜʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ 
ʚʽʢʥʦ ʜʽʘʣʦʛʫ ʉʪʚʦʨʠʪʠ ʥʦʚʠʡ ʣʠʩʪ ʢʨʝʩʣʝʥʥʷ (ʜʠʚ. ʨʠʩ. 2.18). 

ɺʠʙʝʨ̔ʪ ɹʬʦʨʤʘʪ ʣʠʩʪʘ ɸ4, ʚʝʨʪʠʢʘʣʴʥʘ ʦʨʽʻʥʪʘʮʽʷ. ʋʚʽʤʢʥʽʪʴ ʦʧʮʽʾ ʧʦʢʘʟʘʪʠ ʥʦʚʦʩʪʚʦʨʝʥʠʡ ʣʠʩʪ ̔ 
ʟʘʙʝʟʧʝʯʠʪʠ ʨʘʤʢʦʶ. ɺʠʙʝʨʽʪʴ ʪʠʧ ʦʩʥʦʚʥʦʛʦ ʥʘʧʠʩʫ ʌʦʨʤʘ 3. ʋʚʽʤʢʥʽʪʴ ʦʧʮʽʶ ʇʦʤʽʩʪʠʪʠ ʥʘ ʣʠʩʪ 
ʚʠʜ çʇʣʘʥ. 1-ʡ ʧʦʚʝʨʭè. ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʆʂ. 

 

ʈʠʩ.2.18. ʉʪʚʦʨʝʥʥʷ ʢʨʝʩʣʷʨʩʴʢʦʛʦ ʣʠʩʪʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʚʠʭʦʜʠʪʴ ʤʦʜʝʣʴ ʢʨʝʩʣʷʨʩʴʢʦʛʦ ʣʠʩʪʘ, ʥʘ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʦ ʧʣʘʥ 
ʧʦʚʝʨʭʫ. ɺʠʙʝʨʽʪʴ ʢʦʤʘʥʜʫ ʤʝʥʶ ʌʘʡʣ/ʇʝʨʝʛʣʷʜ ʜʨʫʢʫ, ʱʦʙ ʧʦʙʘʯʠʪʠ, ʷʢ ʢʨʝʩʣʝʥʥʷ ʚʠʛʣʷʜʘʪʠʤʝ 
ʧʽʜ ʯʘʩ ʜʨʫʢʫ, ʘ ʧʦʪʽʤ, ʧʨʠ ʙʘʞʘʥʥʽ, ʚʠʚʝʩʪʠ ʡʦʛʦ ʥʘ ʜʨʫʢ. 
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ʈʠʩ.2.19. ʇʝʨʝʛʣʷʜ ʜʨʫʢʫ ʪʘ ʚʠʚʝʜʝʥʥʷ ʥʘ ʜʨʫʢ 

ʋ ʚʽʢʥʽ ʧʝʨʝʛʣʷʜʫ ʜʨʫʢʫ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʦʚʱʠʥ ʣʽʥʽʡ, ʙʣʠʟʴʢʝ ʜʦ ʪʦʛʦ, ʷʢʝ ʙʫʜʝ 
ʦʪʨʠʤʘʥʦ ʥʘ ʨʦʟʜʨʫʢʦʚʘʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ. 
 

ʇʨʠʤʽʪʢʘ. ʋ ʬʘʡʣʽ SAPFIR.lwt ʫ ʪʝʢʩʪʦʚʦʤʫ ʚʠʛʣʷʜʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʪʘʙʣʠʮʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʘʛʠ 
ʣʽʥʽʡ ʪʦʚʱʠʥʦʶ ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʩʰʪʘʙʫ ʚʠʜʫ. ʊʦʚʱʠʥʠ ʚʢʘʟʘʥʽ ʫ ʤʽʣʽʤʝʪʨʘʭ. ʑʦʙ 
ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʪʘʙʣʠʮʶ, ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʙʫʜʴ-̫ ʢʠʡ ʪʝʢʩʪʦʚʠʡ ʨʝʜʘʢʪʦʨ, ʥʘʧʨʠʢʣʘʜ, 
notepad.exe. ʌʘʡʣ SAPFIR.lwt ʤʦʞʥʘ ʟʥʘʡʪʠ, ʥʘʧʨʠʢʣʘʜ, ʫ ʢʘʪʘʣʦʟʽ: 
C:\Users\Public\Documents\SAPFIR\Sapfir 2022\Initial. 
ʋ ʮʴʦʤʫ ʞ ʢʘʪʘʣʦʟʽ ʟʥʘʭʦʜʷʪʴʩʷ SAPFIR.lin ð ʬʘʡʣ ʦʧʠʩʫ ʚʣʘʩʥʠʭ ʪʠʧʽʚ ʣʽʥʽʡ ʽ SAPFIR.shp 
ð ʬʘʡʣ ʦʧʠʩʫ ʬʦʨʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʪʠʧʽʚ ʣʽʥʽʡ. 
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ɽʣʝʤʝʥʪʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝʣʽ 

ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 21.101-97 ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ ʚʢʘʟʫʶʪʴ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ. 

ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ ʟʦʙʨʘʞʫʶʪʴ ʪʦʥʢʠʤʠ ʰʪʨʠʭʧʫʥʢʪʠʨʥʠʤʠ ʣʽʥʽʷʤʠ, ʧʦʟʥʘʯʘʶʪʴ ʘʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ 
ʪʘ ʚʝʣʠʢʠʤʠ ʣʽʪʝʨʘʤʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ ʫ ʛʫʨʪʢʘʭ ʜʽʘʤʝʪʨʦʤ 6 ï 12 ʤʤ. ʎʠʬʨʘʤʠ, ʷʢ ʧʨʘʚʠʣʦ, 
ʧʦʟʥʘʯʘʶʪʴ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ ʟ ʙʦʢʫ ʙʫʜʽʚʣʽ ʪʘ ʩʧʦʨʫʜʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʩʝʡ [1]. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʮʠʬʨʦʚʠʭ ʪʘ ʙʫʢʚʝʥʠʭ ʧʦʟʥʘʯʝʥʴ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʦʩʝʡ ʧʨʠʡʤʘʶʪʴ ʟʘ ʧʣʘʥʦʤ ʟʣʽʚʘ 
ʥʘʧʨʘʚʦ ʪʘ ʟʥʠʟʫ ʚʛʦʨʫ. ʇʦʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʦʩʝʡ ʥʘʥʦʩʷʪʴ ʧʦ ʣʽʚʽʡ ʪʘ ʥʠʞʥʽʡ ʩʪʦʨʦʥʘʭ ʧʣʘʥʫ 
ʙʫʜʽʚʣʽ ʪʘ ʩʧʦʨʫʜʠ [2]. ʆʜʥʘʢ, ʫ ʉɸʇʌɯʈ ʧʝʨʝʜʙʘʯʝʥʦ ʦʧʮʽʡʥʝ ʧʦʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʦʩʝʡ ʪʘʢʦʞ 
ʧʦ ʧʨʘʚʽʡ ʪʘ ʚʝʨʭʥʽʡ ʩʪʦʨʦʥʘʭ (ʚʢʣʶʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʘʧʦʨʮʷʤʠ ʜʣʷ ʢʦʞʥʦʛʦ ʥʘʧʨʷʤʢʫ ʦʩʝʡ). 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ, ʚʠʙʝʨʽʪʴ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ʉʪʚʦʨʝʥʥʷ ʢʦʤʘʥʜʫ ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ. 

 

ʈʠʩ.3.1. ʄʝʥʶ ʢʦʤʘʥʜ ʆʩ̔ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ʉʪʚʦʨʝʥʥʷ. 

ʇʦ ʮʽʡ ʢʦʤʘʥʜʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʤʝʥʶ, ʱʦ ʥʘʜʘʻ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʩʪʚʦʨʝʥʥʷ ʦʩʝʡ: 

¶ ʆʩ̔ ï ʚʠʢʣʠʢʘʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪ ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʟʘʜʘʪʠ ʚʩʽ 
ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʧʘʨʘʤʝʪʨʠ ʩʽʪʢʠ ʦʩʝʡ ʽ ʧʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ ʧʨʠʚ'ʷʟʘʪʠ ʩʽʪʢʫ ʦʩʝʡ ʫ 
ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ. 

¶ ʆʩʽ ʧʦ ʧʨʷʤʦʢʫʪʥʠʢʫ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ ʚ ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ ʦʜʨʘʟʫ ʩʪʚʦʨʶʻʤʦ 
ʧʨʷʤʦʢʫʪʥʫ ʩʽʪʢʫ ʦʩʝʡ ʛʨʘʬʽʯʥʦ ʟ ʜʠʥʘʤʽʯʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʚʠʭʦʜʠʪʴ. 

¶ ʇʦʦʜʠʥʦʢʘ ʚʽʩʴ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ ʩʪʚʦʨʶʻʤʦ ʥʝ ʚʽʜʨʘʟʫ ʩʽʪʢʫ ʦʩʝʡ ʘ ʧʦʩʣʽʜʦʚʥʦ ʧʦ 
ʦʜʥʽʡ ʦʩʽ. 

¶ ʆʩ̔é ï ʧʦ ʮʽʡ ʢʦʤʘʥʜʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʽʢʥʦ ʜʽʘʣʦʛʫ (ʜʠʚ. ʨʠʩ. 3.2) ʜʣʷ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 
ʬʦʨʤʫʚʘʥʥʷ ʩʽʪʢʠ ʦʩʝʡ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʣʦʛʫ ʩʣʽʜʫʻ: 

ü ʚʠʙʨʘʪʠ ʪʠʧ ʩʽʪʢʠ ʦʩʝʡ: ʧʨʷʤʦʢʫʪʥʘ, ʨʘʜʽʘʣʴʥʘ; 

ʚʠʙʨʘʪʠ ʪʦʯʢʫ ʧʨʠʚ'ʷʟʢʠ: ʦʜʠʥ ʽʟ ʯʦʪʠʨʴʦʭ ʢʫʪʽʚ ʩʽʪʢʠ; 

ʟʘʜʘʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʧʨʠʚ'ʷʟʢʠ; 

ʚʚʝʩʪʠ ʣʽʥʽʡʥʽ ʪʘ (ʜʣʷ ʨʘʜʽʘʣʴʥʦʾ ʩʽʪʢʠ) ʢʫʪʦʚʽ ʽʥʪʝʨʚʘʣʠ ʤʽʞ ʦʩʷʤʠ; 

ʚʠʙʨʘʪʠ ʩʧʦʩʽʙ ʤʘʨʢʫʚʘʥʥʷ ʦʩʝʡ (ʮʠʬʨʠ, ʙʫʢʚʠ, ʽʥʰʝ) ʧʦ ʢʦʞʥʦʤʫ ʥʘʧʨʷʤʢʫ; 

ʚʠʙʨʘʪʠ ʢʦʣʽʨ ʣʽʥʽʡ ʦʩʝʡ ʽ ʙʫʢʚʝʥʠʭ ʧʦʟʥʘʯʝʥʴ; 

ʟʘʚʝʨʰʠʪʠ ʜʽʘʣʦʛ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ OK. 

ʇʨʠ ʮʴʦʤʫ ʧʨʦʛʨʘʤʘ ʩʪʚʦʨʶʻ ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʝʣʝʤʝʥʪ ʪʠʧʫ çʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽè ʪʘ ʧʦʤʽʱʘʻ ʡʦʛʦ ʫ 
ʤʦʜʝʣʴ ʧʨʦʝʢʪʦʚʘʥʦʾ ʙʫʜʽʚʣʽ ʯʠ ʩʧʦʨʫʜʠ. 
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ʈʠʩ.3.2 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ 

 

ʑʦʙ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʦʙ'ʻʢʪ çʂʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽè, ʧʝʨʝʢʣʶʯʽʪʴ ʧʨʦʛʨʘʤʫ ʚ ʨʝʞʠʤ ʚʢʘʟʽʚʢʠ ʦʙ'ʻʢʪʽʚ, 
ʚʢʘʞʽʪʴ ʦʙ'ʻʢʪ çʉʽʪʢʘ ʦʩʝʡè ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʨʩʦʨʫ ʤʠʰʽ (ʫ ʙʫʜʴ-̫ ʢʫ ʣʽʥʽʶ ʦʩʽ ʘʙʦ ʾʾ ʧʦʟʥʘʯʝʥʥʷ) ʪʘ 
ʥʘʪʠʩʥʽʪʴ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ. ʇʨʠ ʮʴʦʤʫ ʚʢʘʟʘʥʘ ʩʽʪʢʘ ʧʽʜʩʚʽʯʫʻʪʴʩʷ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʥʷ. ʊʝʧʝʨ 
ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʜʽʣʝʥʦʾ ʪʘʢʠʤ ʯʠʥʦʤ ʩʽʪʢʠ, ʾʾ ʧʦʣʦʞʝʥʥʷ ʚ ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ ʪʘ 
ʧʦʣʦʞʝʥʥʷ ʦʩʝʡ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʩʽʪʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. 

ʗʢʱʦ ʩʽʪʢʫ ʚʠʜʽʣʠʪʠ ʥʝ ʚʜʘʣʦʩʷ, ʧʝʨʝʚʽʨʪʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʬʽʣʴʪʨʘ ʚʢʘʟʽʚʢʠ. 

ʋ ʧʨʦʝʢʪʽ ʤʦʞʝ ʙʫʪʠ ʢʽʣʴʢʘ ʩʽʪʦʢ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʦʩʝʡ, ʢʦʞʥʘ ʟʽ ʩʚʦʾʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʘ ʬʘʩʘʜʘʭ ʽ 
ʨʦʟʨʽʟʘʭ ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʧʣʦʱʠʥʠ ʬʘʩʘʜʫ 
(ʨʦʟʨʽʟʫ). 

ʇʨʠʤʽʪʢʘ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʦʩʽ ʫ ʥʘʧʨʷʤʢʘʭ, ʚʽʜʤʽʥʥʠʭ ʚʽʜ 
ʥʘʧʨʷʤʢʫ ʩʽʪʢʠ, ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʽʥʩʪʨʫʤʝʥʪʦʤ ʇʦʦʜʠʥʦʢʘ ʚʽʩʴ ʘʙʦ ʽʥʩʪʨʫʤʝʥʪʦʤ 
ʇʦʟʥʘʯʝʥʥʷ ̔  ʚʠʢʨʝʩʣʠʪʠ ʧʦʟʥʘʯʝʥʥʷ ʪʠʧʫ ɺʽʩʴ ʢʦʦʨʜʠʥʘʮʽʡʥʘ. ʊʘʢʽ ʦʩʽ, ʷʢʱʦ ʚʠʢʨʝʩʣʝʥʽ ʥʘ 
ʧʣʘʥʽ, ʥʝ ʧʦʟʥʘʯʘʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘ ʬʘʩʘʜʘʭ (ʨʦʟʨʽʟʘʭ). ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʝʡ ʽʥʩʪʨʫʤʝʥʪ, 
ʤʦʞʥʘ ʚʠʢʨʝʩʣʠʪʠ ʦʢʨʝʤʽ ʜʦʜʘʪʢʦʚʽ ʦʩʽ ʥʘ ʬʘʩʘʜʽ (ʨʦʟʨʽʟʽ). 

ʇʘʨʘʤʝʪʨʠʯʥʫ ʩʽʪʢʫ ʦʩʝʡ ʤʦʞʥʘ çʨʦʟʩʠʧʘʪʠè ʥʘ ʦʢʨʝʤʽ ʦʩʽ. ʂʦʞʥʘ ʪʘʢʘ ʚʽʩʴ ʷʚʣʷʪʠʤʝ ʩʦʙʦʶ 
ʝʣʝʤʝʥʪ ʤʦʜʝʣʽ ʪʠʧʫ çʇʦʟʥʘʯʝʥʥʷè ʽ ʢʝʨʫʚʘʪʠʤʝʪʴʩʷ ʦʢʨʝʤʦ ʚʽʜ ʽʥʰʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. 

ʇʘʨʘʤʝʪʨʠʯʥʽ ʩʽʪʢʠ ʦʩʝʡ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʦʢʨʝʤʽ ʦʩʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʚ'ʷʟʘʥʽ ʜʦ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ 
ʧʦʚʝʨʭʽʚ ʙʫʜʽʚʣʽ ʘʙʦ ʜʦ ʚʩʽʭ ʧʦʚʝʨʭʽʚ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠʩʷ ʚʽʜʨʘʟʫ ʥʘ ʚʩʽʭ ʜʦʩʪʫʧʥʠʭ ʧʦʚʝʨʭʘʭ 
ʘʙʦ ʪʽʣʴʢʠ ʥʘ ʦʜʥʦʤʫ, ʚʠʙʨʘʥʦʤʫ ʷʢ ʧʦʪʦʯʥʠʡ ʘʢʪʠʚʥʠʡ ʧʦʚʝʨʭ ʜʣʷ ʧʦʙʫʜʦʚ. ʈʝʛʫʣʶʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 
ʦʩʽ çʇʨʠʚ'ʷʟʢʘ ʦʩʝʡè ʪʘ ʧʘʨʘʤʝʪʨʦʤ çʈʝʞʠʤ ʚʽʜʤʘʣʴʦʚʫʚʘʥʥʷ ʦʩʝʡè ʫ ʜʽʘʣʦʟʽ çʇʘʨʘʤʝʪʨʠ ʧʨʦʝʢʪʫè. 
ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʧʘʨʘʤʝʪʨʫ: çʅʘ ʘʢʪʠʚʥʦʤʫ ʧʦʚʝʨʩʽè, çʅʘ ʚʩʽʭ ʧʦʚʝʨʭʘʭè. ʋ ʨʝʞʠʤʽ 
ʚʽʜʪʚʦʨʝʥʥʷ ʦʩʝʡ çʅʘ ʚʩʽʭ ʧʦʚʝʨʭʘʭè ʢʦʞʥʘ ʩʽʪʢʘ ʟʦʙʨʘʞʫʻʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʦ: ʩʪʽʣʴʢʠ ʨʘʟʽʚ, ʜʦ 
ʩʢʽʣʴʢʦʭ ʧʦʚʝʨʭʽʚ ʚʦʥʘ ʧʨʠʚ'ʷʟʘʥʘ ʩʚʦʻʶ ʚʣʘʩʪʠʚʽʩʪʶ çʇʨʠʚôʷʟʢʘ ʦʩʝʡè. 
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ʉʪʽʥʘ 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʤʦʜʝʣʴ ʩʪʽʥʠ, ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ ʉʪʚʦʨʠʪʠ/ʉʪʽʥʘ ʘʙʦ ʥʘʪʠʩʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ ʉʪʽʥʘ ʥʘ 
ʚʢʣʘʜʮʽ ʉʪʚʦʨʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʽʥʩʪʨʫʤʝʥʪʫ ʉʪʽʥʘ (ʜʠʚ. ʨʠʩ. 3.3). ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʣʦʢʘʪʦʨ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʨʝʞʠʤ ʚʚʝʜʝʥʥʷ 
ʪʦʯʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʝ ʛʦʪʦʚʝ ʜʦ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʩʪʽʥ. ɺʚʦʜʴʪʝ ʧʦʩʣʽʜʦʚʥʦ ʪʦʯʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 
ʦʩʴʦʚʫ ʣʽʥʽʶ ʩʪʽʥʠ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ. ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʫʻ ʧʦʙʫʜʦʚʫ ʩʪʽʥ ʽʟ ʧʦʪʦʯʥʠʤʠ ʟʘʜʘʥʠʤʠ 
ʧʘʨʘʤʝʪʨʘʤʠ. ʇʘʨʘʤʝʪʨʠ ʤʦʞʥʘ ʤʽʥʷʪʠ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʉʪʽʥʘ ʘʙʦ ʫ ʚʽʢʥʽ 
ɺʣʘʩʪʠʚʦʩʪʽ. 

ʋ ʩʪʠʣʽ çʩʪʨʽʯʢʘè ʤʦʞʥʘ ʦʜʨʘʟʫ ʚʠʙʨʘʪʠ ʢʦʤʘʥʜʫ ʅʝʩʫʯʘ ʩʪʽʥʘ ʘʙʦ ʇʝʨʝʛʦʨʦʜʢʘ, ̫ ʢʘ ʚʠʟʥʘʯʘʻ 
ʧʽʜʪʠʧ ʩʪʚʦʨʶʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ. ɿʘʣʝʞʥʦ ʚʽʜ ʮʴʦʛʦ ʝʣʝʤʝʥʪ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ, ʦʪʨʠʤʫʻ ʥʘʙʽʨ 
ʧʦʧʝʨʝʜʥʴʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʦʙʨʘʥʦʛʦ ʧʽʜʪʠʧʫ. ʅʘʣʘʰʪʫʚʘʪʠ 
ʧʦʧʝʨʝʜʥʴʦ ʚʩʪʘʥʦʚʣʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ ʪʠʧʽʚ ʽ ʧʽʜʪʠʧʽʚ ʤʦʞʥʘ ʫ ʜʽʘʣʦʟʽ ʅʘʣʘʰʪʫʚʘʥʥʷ ʉɸʇʌɯʈ ʥʘ 
ʩʪʦʨʽʥʮʽ ʇʘʨʘʤʝʪʨʠ ʝʣʝʤʝʥʪʽʚ ʟʘ ʫʤʦʚʯʘʥʥʷʤ. ɿʘʟʚʠʯʘʡ ʥʝʩʫʯʘ ʩʪʽʥʘ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʧʨʠ 
ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʤʽʮʥʽʩʪʴ ʷʢ ʢʦʥʩʪʨʫʢʪʠʚ, ʘ ʧʝʨʝʛʦʨʦʜʢʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

 

ʈʠʩ. 3.3 ɺʠʢʣʠʢ ʽʥʩʪʨʫʤʝʥʪʫ ʉʪʽʥʘ ʪʘ ʡʦʛʦ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʝʨʫʶʯʽ ʝʣʝʤʝʥʪʠ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʉʪʽʥʘ, ʤʦʞʥʘ: 

a ʚʠʙʨʘʪʠ ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʦʩʴʦʚʦʾ ʣʽʥʽʾ ʩʪʽʥʠ (ʧʦ ʧʨʷʤʽʡ, ʧʦ ʜʫʟʽ, ʧʦ ʧʨʷʤʦʢʫʪʥʠʢʫ ʪʦʱʦ); 

a ʟʘʜʘʪʠ ʧʨʠʚ'ʷʟʢʫ ʩʪʽʥʠ ʚʽʜʥʦʩʥʦ ʦʩʴʦʚʦʾ ʣʽʥʽʾ (ʣʽʚʦʨʫʯ, ʧʨʘʚʦʨʫʯ, ʧʦ ʦʩʽ, ʧʦ ʦʩʽ ʥʝʩʫʯʦʛʦ ʰʘʨʫ) 
ʪʘ ʥʘʧʨʷʤʦʢ ʣʠʮʴʦʚʦʾ ʩʪʦʨʦʥʠ; 

a ʚʚʝʩʪʠ ʪʦʚʱʠʥʫ ʩʪʽʥʠ, ʟʥʘʯʝʥʥʷ ʧʦʟʥʘʯʢʠ ʚʝʨʭʥʴʦʛʦ ʢʨʘʶ (ʚʽʜʥʦʩʥʦ ʨʽʚʥʷ ʧʽʜʣʦʛʠ ʘʙʦ ʨʽʚʥʷ 
ʚʠʩʦʪʠ ʧʦʚʝʨʭʫ), ʧʦʟʥʘʯʢʫ ʥʠʟʫ ʦʩʥʦʚʠ ʪʘ ʢʫʪ ʥʘʭʠʣʫ; 

a ʚʠʙʨʘʪʠ ʤʘʪʝʨʽʘʣ ʩʪʽʥʠ ʪʘ ʰʘʨ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʨʠ ʚʠʙʦʨʽ ʩʧʦʩʦʙʫ ʧʦʙʫʜʦʚʠ ʚ ʨʝʞʠʤʽ ʣʘʥʮʶʞʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʘ ʧʦʙʫʜʦʚʘ ʢʽʣʴʢʦʭ ʟ'ʻʜʥʘʥʠʭ 
ʜʽʣʷʥʦʢ ʩʪʽʥ ʟ ʦʜʥʘʢʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʆʩʪʘʥʥʷ ʪʦʯʢʘ ʢʦʞʥʦʾ ʜʽʣʷʥʢʠ ʩʣʫʞʠʪʴ ʧʝʨʰʦʶ ʪʦʯʢʦʶ 
ʥʘʩʪʫʧʥʦʾ. 

ɯ ʪʘʢ ʜʦʪʠ, ʜʦʢʠ ʧʦʙʫʜʦʚʘ ʥʝ ʙʫʜʝ ʟʘʚʝʨʰʝʥʘ ʦʜʥʠʤ ʽʟ ʥʠʞʯʝ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʩʧʦʩʦʙʽʚ: 

a ʚʚʝʜʽʪʴ ʷʢ ʦʩʪʘʥʥʶ ʪʦʯʢʫ ʯʝʨʛʦʚʦʾ ʜʽʣʷʥʢʠ ʧʝʨʰʫ ʪʦʯʢʫ ʧʝʨʰʦʾ ʜʽʣʷʥʢʠ (ʟʘʤʢʥʽʪʴ ʣʘʥʮʶʞʦʢ) - 
ʙʫʜʝ ʧʦʙʫʜʦʚʘʥʘ ʩʪʽʥʘ ʽʟ ʟʘʤʢʥʫʪʦʶ ʦʩʴʦʚʦʶ ʣʽʥʽʻʶ; 

a ʚʚʝʜʽʪʴ ʱʝ ʦʜʥʫ ʪʦʯʢʫ ʚ ʪʦʤʫ ʞ ʤʽʩʮʽ, ʜʝ ʚʚʝʜʝʥʦ ʦʩʪʘʥʥʶ ʪʦʯʢʫ ʯʝʨʛʦʚʦʾ ʜʽʣʷʥʢʠ - ʙʫʜʝ 
ʧʦʙʫʜʦʚʘʥʦ ʩʪʽʥʫ, ʚ ʷʢʽʡ ʧʦʪʦʯʥʘ ʜʽʣʷʥʢʘ ʩʪʘʥʝ ʦʩʪʘʥʥʴʦʶ; 

a ʥʘʪʠʩʥʽʪʴ ʢʣʘʚʽʰʫ Enter ʥʘ ʢʣʘʚʽʘʪʫʨʽ; 
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a ʚʠʢʦʥʘʡʪʝ ʥʘʪʠʩʢʘʥʥʷ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ, ʚʠʥʠʢʥʝ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ, ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ 
ʉʪʚʦʨʠʪʠ. 

ʗʢʱʦ ʨʝʞʠʤ ʣʘʥʮʶʞʦʢ ʚʠʤʢʥʝʥʦ, ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʚʠʢʦʥʫʻʪʴʩʷ, ʷʢ ʪʽʣʴʢʠ ʚʚʝʜʝʥʽ ʚʩʽ ʪʦʯʢʠ, ʱʦ 
ʚʠʟʥʘʯʘʶʪʴ ʦʩʴʦʚʫ ʣʽʥʽʶ: ʜʣʷ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʩʪʽʥ - ʜʚʽ ʪʦʯʢʠ, ʜʣʷ ʜʫʛʦʧʦʜʽʙʥʠʭ - ʪʨʠ. 

ʇʨʠ ʚʠʙʦʨʽ ʩʧʦʩʦʙʫ ʧʦʙʫʜʦʚʠ ʫ ʨʝʞʠʤʽ ɿʘʤʠʢʘʪʠ ʣʘʥʮʶʞʦʢ ʜʽʣʷʥʦʢ ʦʩʴʦʚʦʾ ʣʽʥʽʾ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ 
ʜʦʧʦʚʥʶʻʪʴʩʷ ʟʘʤʠʢʘʶʯʦʶ ʜʽʣʷʥʢʦʶ. 

ʆʧʮʽʷ ʈʦʟʜʽʣʷʪʠ ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʽʣ ʩʪʽʥʠ ʥʘ ʦʢʨʝʤʽ ʩʝʛʤʝʥʪʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʾʾ ʧʦʙʫʜʦʚʠ 
ʣʘʥʮʶʞʢʦʤ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʧʦʣʦʞʝʥʥʷ ʘʙʦ ʧʘʨʘʤʝʪʨʠ ʦʙ'ʻʢʪʘ ʪʠʧʫ ʉʪʽʥʘ, ʧʝʨʝʢʣʶʯʽʪʴ ʧʨʦʛʨʘʤʫ 
ʚ ʨʝʞʠʤ ɺʢʘʟʽʚʢʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʜʥʦʡʤʝʥʥʫ ʢʥʦʧʢʫ ʥʘ ʧʘʥʝʣʽ ɯʥʩʪʨʫʤʝʥʪʠ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ 
ʣʦʢʘʪʦʨ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʚʢʘʟʽʚʢʠ ʦʙ'ʻʢʪʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʘʥʽʧʫʣʷʪʦʨʘ çʤʠʰʘè ʚʢʘʞʽʪʴ ʢʫʨʩʦʨʦʤ 
ʟʦʙʨʘʞʝʥʥʷ ʩʪʽʥʠ, ʱʦ ʧʽʜʣʷʛʘʻ ʨʝʜʘʛʫʚʘʥʥʶ, ʪʘ ʥʘʪʠʩʥʽʪʴ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʦʝʢʪʥʦʾ ʩʠʪʫʘʮʽʾ (ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʩʪʽʥʠ, ʨʝʜʘʛʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ) ʪʘ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʩʪʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʽ ʘʙʦ ʥʝʜʦʩʪʫʧʥʽ ʜʝʷʢʽ ʢʦʤʘʥʜʠ. ʇʽʢʪʦʛʨʘʤʠ ʜʦʩʪʫʧʥʠʭ ʢʦʤʘʥʜ, ʷʢ ʧʨʘʚʠʣʦ, 
ʟʦʙʨʘʞʝʥʽ ʫ ʢʦʣʴʦʨʽ. ʇʽʢʪʦʛʨʘʤʠ ʥʝʜʦʩʪʫʧʥʠʭ ʢʦʤʘʥʜ ʟʦʙʨʘʞʝʥʽ ʫ ʩʽʨʠʭ ʪʦʥʘʭ, ʧʨʠʛʘʰʝʥʽ. 

ʂʦʤʘʥʜʘ ʈʦʟʜʽʣʠʪʠ ʥʘ ʩʝʛʤʝʥʪʠ ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʠʪʠ ʤʦʜʝʣʴ ʩʪʽʥʠ, ʦʩʴʦʚʘ ʣʽʥʽʷ ʷʢʦʾ 
ʟʙʫʜʦʚʘʥʘ ʚ ʨʝʞʠʤʽ ʃʘʥʮʶʞʦʢ, ʥʘ ʦʢʨʝʤʽ ʩʝʛʤʝʥʪʠ, ʦʩʴʦʚʽ ʣʽʥʽʾ ʷʢʠʭ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʽʜʨʽʟʢʠ 
ʧʨʷʤʠʭ ʪʘ (ʘʙʦ) ʜʫʛʠ ʦʢʨʫʞʥʦʩʪʝʡ. 

ʗʢʱʦ ʧʦʪʽʤ ʧʦʪʨʽʙʥʦ ʟ'ʻʜʥʘʪʠ ʦʢʨʝʤʽ ʩʝʛʤʝʥʪʠ ʚ ʻʜʠʥʫ ʤʦʜʝʣʴ, ʩʢʦʨʠʩʪʘʡʪʝʩʴ ʽʥʩʪʨʫʤʝʥʪʦʤ 
ɺʢʘʟʽʚʢʘ, ʚʠʜʽʣʽʪʴ ʪʽ ʜʝʢʽʣʴʢʘ ʩʝʛʤʝʥʪʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙ'ʻʜʥʘʥʽ, ʟʘʩʪʦʩʫʡʪʝ ʢʦʤʘʥʜʫ 
ʆʙ'ʻʜʥʘʪʠ. 

ʉʝʨʝʜ ʧʘʨʘʤʝʪʨʽʚ ʦʙ'ʻʢʪʫ ʉʪʽʥʘ ̒  ʧʘʨʘʤʝʪʨ ɯʥʪʝʨʧʨʝʪʘʮʽʷ. ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʠʟʥʘʯʘʻ, ʷʢ 
ʧʦʚʠʥʝʥ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠʩʷ ʜʘʥʠʡ ʝʣʝʤʝʥʪ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʥʘ ʤʽʮʥʽʩʪʴ ʽ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟʽ 
ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʾ. ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʪʘ ʾʭʥʽʡ 
ʩʝʥʩ: 

ɯʛʥʦʨʫʚʘʪʠ ð ʮʝʡ ʚʘʨʽʘʥʪ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʮʷ ʩʪʽʥʘ ʥʝ ʧʦʪʨʘʧʠʪʴ ʚ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ ʽ 
ʙʫʜʝ ʧʨʦʽʛʥʦʨʦʚʘʥʘ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʤʽʮʥʽʩʪʴ. 

ʅʝʩʫʯʠʡ ʢʦʥʩʪʨʫʢʪʠʚ ð ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʚ ʷʢʦʩʪʽ ʥʝʩʫʯʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʫ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʩʪʽʥʘ ʙʫʜʝ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʘʥʘʣʽʪʠʯʥʽʡ ʤʦʜʝʣʽ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʚʠʛʣʷʜʽ ʦʜʥʽʻʾ ʘʙʦ ʢʽʣʴʢʦʭ ʧʣʘʩʪʠʥ, ʱʦ ʧʨʠʙʣʠʟʥʦ 
ʧʦʚʪʦʨʶʶʪʴ ʬʦʨʤʫ ʩʪʽʥʠ. ʊʦʚʱʠʥʘ ʧʣʘʩʪʠʥ ʪʘ ʤʘʪʝʨʽʘʣ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʦʚʱʠʥʽ ʪʘ ʤʘʪʝʨʽʘʣʫ ʚʠʭʽʜʥʦʾ 
ʩʪʽʥʠ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ð ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʩʪʽʥʠ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʦʙʫʜʦʚʫ ʤʦʜʝʣʽ ʣʽʥʽʡʥʦ 
ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʟʜʦʚʞ ʦʩʴʦʚʦʾ ʣʽʥʽʾ ʩʪʽʥʠ. ɺʝʣʠʯʠʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʙʯʠʩʣʶʻʪʴʩʷ, 
ʚʠʭʦʜʷʯʠ ʟ ʦʙ'ʻʤʫ ʩʪʽʥʠ ʪʘ ʦʙ'ʻʤʥʦʾ ʚʘʛʠ ʧʨʠʟʥʘʯʝʥʦʛʦ ʾʡ ʤʘʪʝʨʽʘʣʫ. ʇʨʦʨʽʟʠ (ʚʽʢʦʥʥʽ ʪʘ ʜʚʝʨʥʽ) ʫ ʩʪʽʥʘʭ 
ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʦʙ'ʻʤ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʝʣʠʯʠʥʠ 
ʥʘʚʘʥʪʘʞʝʥʥʷ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʫʩʝʨʝʜʥʶʻʪʴʩʷ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʝʣʝʤʝʥʪʘ ʉʪʽʥʘ. ʊʦʤʫ, ʩʣʽʜ 
ʚʠʢʦʨʠʩʪʘʪʠ ʢʦʤʘʥʜʫ ʈʦʟʜʽʣʠʪʠ ʥʘ ʩʝʛʤʝʥʪʠ, ̫ʢʱʦ ʧʦʪʨʽʙʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʨʦʟʨʘʭʫʚʘʪʠ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʩʝʛʤʝʥʪʫ. 

ʇʦʩʝʨʝʜʥʠʢ ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʴ ð ʜʘʥʘ ʩʪʽʥʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʝʨʝʨʦʟʧʦʜʽʣʫ 
ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʧʨʠʢʣʘʜʘʶʪʴʩʷ ʜʦ ʥʝʾ (ʥʘʧʨʠʢʣʘʜ, ʪʠʩʢ ʚʽʪʨʫ) ʥʘ ʩʪʝʨʞʥʝʚʽ ʩʠʩʪʝʤʠ (ʢʦʣʦʥʠ, ʙʘʣʢʠ). 
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ʂʦʣʦʥʘ 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʤʦʜʝʣʴ ʢʦʣʦʥʠ, ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʽʥʩʪʨʫʤʝʥʪ ʂʦʣʦʥʘ. ɺʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ ʉʪʚʦʨʠʪʠ / 
ʂʦʣʦʥʘ ʘʙʦ ʥʘʪʠʩʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ ʂʦʣʦʥʘ ʥʘ ʧʘʥʝʣʽ ɯʥʩʪʨʫʤʝʥʪʠ ʘʙʦ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ʉʪʚʦʨʝʥʥʷ. 
ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʂʦʣʦʥʘ. ʋ 
ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʣʦʢʘʪʦʨ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʨʝʞʠʤ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ, ʧʨʠ ʮʴʦʤʫ ʩʣʽʜʦʤ ʟʘ ʣʦʢʘʪʦʨʦʤ 
ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʢʘʨʢʘʩʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ ʢʦʣʦʥʠ ʟ ʧʦʪʦʯʥʠʤʠ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɺʚʝʜʽʪʴ 
ʪʦʯʢʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʟʠʮʽʶ ʢʦʣʦʥʠ. ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʫʻ ʧʦʙʫʜʦʚʫ ʢʦʣʦʥʠ ʫ ʟʘʜʘʥʽʡ ʧʦʟʠʮʽʾ. 

 

ʈʠʩ. 3.4 ɺʠʢʣʠʢ ʽʥʩʪʨʫʤʝʥʪʫ ʂʦʣʦʥʘ 

ɯʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʛʨʫʧʠ ʢʦʣʦʥ ʫ ʚʫʟʣʘʭ ʩʽʪʢʠ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʦʩʝʡ. ɼʣʷ ʮʴʦʛʦ 
ʫʚʽʤʢʥʽʪʴ ʨʝʞʠʤ ʛʨʫʧʦʚʦʾ ʧʦʙʫʜʦʚʠ ʢʦʣʦʥʠ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ ʦʭʦʧʽʪʴ ʧʨʷʤʦʢʫʪʥʦʶ 
ʨʘʤʢʦʶ ʦʙʣʘʩʪʴ, ʚ ʷʢʽʡ ʧʦʪʨʽʙʥʽ ʢʦʣʦʥʠ. ʄʦʞʣʠʚʽ ʧʦʟʠʮʽʾ ʢʦʣʦʥ ʫ ʤʽʩʮʷʭ ʧʝʨʝʪʠʥʫ ʦʩʝʡ 
ʧʽʜʩʚʽʯʫʶʪʴʩʷ ʚʝʣʠʢʠʤʠ ʩʠʥʽʤʠ ʪʦʯʢʘʤʠ. ʇʦʟʠʮʽʾ, ʱʦ ʦʭʦʧʣʝʥʽ ʨʘʤʢʦʶ, ʧʽʜʩʚʽʯʫʶʪʴʩʷ 

ʯʝʨʚʦʥʠʤʠ ʪʦʯʢʘʤʠ. ɿʘʬʽʢʩʫʡʪʝ ʜʨʫʛʠʡ ʢʫʪ ʨʘʤʢʠ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ ï ̔  ʚ ʮʠʭ ʧʦʟʠʮʽʷʭ 
ʙʫʜʫʪʴ ʩʪʚʦʨʝʥʽ ʢʦʣʦʥʠ ʟ ʧʦʪʦʯʥʠʤʠ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʝʨʫʶʯʽ ʝʣʝʤʝʥʪʠ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʂʦʣʦʥʘ, ʤʦʞʥʘ: 

a ʚʠʙʨʘʪʠ ʤʘʪʝʨʽʘʣ ʢʦʣʦʥʠ; 

a ʚʠʙʨʘʪʠ ʢʦʥʪʫʨ ʧʨʦʬʽʣʶ ʧʝʨʝʨʽʟʫ ʢʦʣʦʥʠ, ʡʦʛʦ ʧʨʠʚ'ʷʟʢʫ ʜʦ ʙʘʟʦʚʦʾ ʪʦʯʢʠ ʽ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, 
ʩʠʤʝʪʨʫʚʘʪʠ; 

a ʚʚʝʩʪʠ ʟʥʘʯʝʥʥʷ ʚʽʜʤʽʪʢʠ ʦʩʥʦʚʠ ʢʦʣʦʥʠ ʱʦʜʦ ʨʽʚʥʷ ʧʽʜʣʦʛʠ ʧʦʚʝʨʭʫ, ʷʢʦʤʫ ʥʘʣʝʞʠʪʴ ʢʦʣʦʥʘ; 

a ʚʚʝʩʪʠ ʟʥʘʯʝʥʥʷ ʚʽʜʤʽʪʢʠ ʚʝʨʭʥʴʦʛʦ ʢʨʘʶ (ʱʦʜʦ ʨʽʚʥʷ ʧʽʜʣʦʛʠ ʯʠ ʨʽʚʥʷ ʚʠʩʦʪʠ ʧʦʚʝʨʭʫ); 

a ʚʚʝʩʪʠ ʟʥʘʯʝʥʥʷ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʢʦʣʦʥʠ ʥʘʚʢʦʣʦ ʙʘʟʦʚʦʾ ʪʦʯʢʠ ʢʦʥʪʫʨʫ ʧʝʨʝʨʽʟʫ. 

ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʧʘʨʘʤʝʪʨʽʚ ʫ ʪʘʙʣʠʯʥʽʡ ʬʦʨʤʽ ʪʘ ʾʭ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʚʽʢʥʦ ɺʣʘʩʪʠʚʦʩʪʽ. 
ɼʣʷ ʚʠʙʦʨʫ ʪʠʧʫ ʧʝʨʝʨʽʟʫ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʪʫʨʫ ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʇʝʨʝʨʽʟ. ʇʨʠ ʮʴʦʤʫ 
ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʽʢʥʦ ʜʽʘʣʦʛʫ ɹʽʙʣʽʦʪʝʯʥʽ ʦʙôʻʢʪʠ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʡʦʛʦ ʜʣʷ ʚʠʙʦʨʫ ʪʠʧʫ ʢʦʥʪʫʨʫ ʪʘ 
ʚʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʬʦʨʤʫ. 

ʂʦʣʦʥʘ ʦʧʮʽʦʥʥʦ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʢʘʧʽʪʝʣʧʶ ʪʘ ʧʽʜʢʦʣʦʥʥʠʢʦʤ. ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 
ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʚʽʜʧʦʚʽʜʥʽ ʢʥʦʧʢʠ ʂʘʧʽʪʝʣʴ ʪʘ ʇʽʜʢʦʣʦʥʥʠʢ. 

 

ʇʨʠʚ'ʷʟʢʘ ʢʦʣʦʥʠ ʧʦ ʚʠʩʦʪʽ ʨʝʛʫʣʶʻʪʴʩʷ ʛʨʫʧʘʤʠ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʆʩʥʦʚʘ ̔ ɺʝʨʭʥʷ ʚʽʜʤʽʪʢʘ. ʋ 
ʢʦʞʥʽʡ ʟ ʮʠʭ ʛʨʫʧ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʨʽʚʝʥʴ, ʜʦ ʷʢʦʛʦ ʧʨʠʚ'ʷʟʫʻʪʴʩʷ ʪʦʨʝʮʴ ʢʦʣʦʥʠ (ʥʠʞʥʽʡ ʯʠ ʚʝʨʭʥʽʡ), ʽ 
ʟʘʜʘʪʠ ʮʠʬʨʦʶ ʟʩʫʚ ʱʦʜʦ ʮʴʦʛʦ ʨʽʚʥʷ. ʋ ʢʦʞʥʽʡ ʛʨʫʧʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʢʨʠʚʥʠʡ ʩʧʠʩʦʢ ʚʘʨʽʘʥʪʽʚ ʨʽʚʥʷ. 
ɺʽʜʤʽʪʢʘ ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʚʽʜʥʦʩʥʦ ʧʽʜʣʦʛʠ ʧʦʚʝʨʭʫ ʘʙʦ ʚʽʜʥʦʩʥʦ ʚʝʨʭʫ ʧʦʚʝʨʭʫ, ʘʙʦ ʚʽʜʥʦʩʥʦ 
ʜʝʷʢʦʛʦ ʥʘʧʝʨʝʜ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ. ɽʣʝʤʝʥʪʠ, ʚʠʩʦʪʘ ʷʢʠʭ ʚʠʟʥʘʯʝʥʘ ʚʽʜʥʦʩʥʦ ʚʠʩʦʪʠ ʧʦʚʝʨʭʫ, 
ʘʚʪʦʤʘʪʠʯʥʦ ʟʤʽʥʶʶʪʴ ʩʚʦʶ ʚʠʩʦʪʫ ʧʨʠ ʨʝʜʘʛʫʚʘʥʥʽ ʧʘʨʘʤʝʪʨʘ ʧʦʚʝʨʭʫ ɺʠʩʦʪʘ ʧʦʚʝʨʭʫ. 
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ʈʠʩ. 3.5 ʇʨʠʚ'ʷʟʢʘ ʢʦʣʦʥʠ ʧʦ ʚʠʩʦʪʽ 

ʇʨʘʧʦʨʝʮʴ ʧʦ ʦʩʽ ʟʘʙʝʟʧʝʯʫʻ ʫʚʽʤʢʥʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ ʨʝʞʠʤʫ ʚʨʘʭʫʚʘʥʥʷ ʢʫʪʘ ʦʩʴʦʚʦʾ ʣʽʥʽʾ ʧʨʠ 
ʧʦʙʫʜʦʚʽ ʢʦʣʦʥʠ. ʗʢ ʜʞʝʨʝʣʦ ʦʩʴʦʚʦʾ ʣʽʥʽʾ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ, ʥʘ ʧʝʨʝʪʠʥʽ ʷʢʠʭ 
ʩʪʚʦʨʶʻʪʴʩʷ ʢʦʣʦʥʘ, ʘʙʦ ʽʥʰʽ ʦʙ'ʻʢʪʠ, ʥʘʧʨʠʢʣʘʜ ʩʪʽʥʠ ʘʙʦ ʣʽʥʽʾ ʧʦʙʫʜʦʚʠ. 

ʗʢʱʦ ʧʨʘʧʦʨʝʮʴ ʫʚʽʤʢʥʝʥʦ, ʧʨʠ ʧʦʟʠʮʽʦʥʫʚʘʥʥʽ ʣʦʢʘʪʦʨʘ ʫ ʚʫʟʦʣ ʩʽʪʢʠ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʦʩʝʡ ʢʦʣʦʥʘ 
ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʧʨʷʤʢʫ ʦʩʽ. ɺʚʝʜʝʥʠʡ ʢʫʪ ʧʦʚʦʨʦʪʫ ʧʝʨʝʨʽʟʫ ʢʦʣʦʥʠ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʫʪʦʤ ʢʦʦʨʜʠʥʘʮʽʡʥʦʾ ʦʩʽ. ɸʥʘʣʦʛʽʯʥʦ ʥʘ ʢʫʪ ʧʦʚʦʨʦʪʫ ʢʦʣʦʥʠ ʚʧʣʠʚʘʶʪʴ ʜʦʧʦʤʽʞʥʽ ʣʽʥʽʾ, 
ʥʘ ʷʢʽ ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʣʦʢʘʪʦʨ ʧʽʜ ʯʘʩ ʨʦʟʤʽʱʝʥʥʷ ʢʦʣʦʥ. 

ʂʦʣʠ ʪʨʠʚʠʤʽʨʥʠʡ ʣʦʢʘʪʦʨ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʢʦʣʦʥ, 
ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʜʦʧʦʤʽʞʥʦʾ ʣʽʥʽʾ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʘ ʢʦʨʝʢʮʽʷ ʢʫʪʘ. 
ʗʢʱʦ ʣʦʢʘʪʦʨ ʩʧʦʟʠʮʽʡʦʚʘʥʠʡ ʥʘ ʥʝʦʙʭʽʜʥʫ ʣʽʥʽʶ ʽ ʢʦʣʦʥʘ, ʱʦ ʨʦʟʤʽʱʫʻʪʴʩʷ, ʧʨʠʜʙʘʣʘ ʧʦʪʨʽʙʥʠʡ ʢʫʪ, 
ʤʦʞʥʘ ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ Shift ̔  ʧʦʪʽʤ ʧʨʦʜʦʚʞʫʚʘʪʠ ʨʫʭ ʣʦʢʘʪʦʨʘ, ʫʪʨʠʤʫʶʯʠ ʢʣʘʚʽʰʫ Shift  
ʥʘʪʠʩʥʫʪʦʶ. ʇʨʠ ʮʴʦʤʫ ʣʦʢʘʪʦʨ ʩʣʽʜ ʫʟʜʦʚʞ ʚʠʙʨʘʥʦʾ ʜʦʧʦʤʽʞʥʦʾ ʣʽʥʽʾ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠʜʙʘʥʠʡ ʢʫʪ. 
ɯʥʰʽ ʜʦʧʦʤʽʞʥʽ ʣʽʥʽʾ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʙʣʠʟʫ, ʧʨʠ ʮʴʦʤʫ ʽʛʥʦʨʫʶʪʴʩʷ. 
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ʇʣʠʪʘ 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʤʦʜʝʣʴ ʧʣʠʪʠ, ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ʉʪʚʦʨʝʥʥʷ/ɯʥʩʪʨʫʤʝʥʪʠ ʧʦʙʫʜʦʚʠ  ʚʽʜʢʨʠʡʪʝ ʤʝʥʶ 
ʇʣʠʪʘ ̔  ʦʙʝʨʽʪʴ ʦʜʥʫ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʪʘʤ ʢʦʤʘʥʜ: 

a ʇʣʠʪʘ 

a ʇʦʭʠʣʘ ʧʣʠʪʘ 

a ʌʫʥʜʘʤʝʥʪʥʘ ʧʣʠʪʘ 

a ʇʣʠʪʘ ʟʤʽʥʥʦʾ ʪʦʚʱʠʥʠ 

 

ʈʠʩ. 3.5 ɺʠʢʣʠʢ ʽʥʩʪʨʫʤʝʥʪʽʚ ʇʣʠʪʘ, ʌʫʥʜʘʤʝʥʪʥʘ ʧʣʠʪʘ ̔  ʪ.ʧ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʢʨʠʪʪʽʚ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʣʠʪ ʧʦʢʨʠʪʪʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ ʪʠʧʫ 
ʇʃʀʊɸ. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʥʠʭ ʧʣʠʪ - ʾ ʭ ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʟʥʦʚʠʜ. 

ʇʽʩʣʷ ʚʠʙʦʨʫ ʧʦʪʨʽʙʥʦʾ ʢʦʤʘʥʜʠ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʽʥʩʪʨʫʤʝʥʪʘ ʇʣʠʪʘ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʚʢʣʶʯʘʻʪʴʩʷ ʣʦʢʘʪʦʨ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ ʘʙʦ ʣʦʢʘʪʦʨ ʚʢʘʟʽʚʢʠ, ʚ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʘʥʦʛʦ ʩʧʦʩʦʙʫ ʧʦʙʫʜʦʚʠ ʢʦʥʪʫʨʫ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ. 

ʂʦʥʪʫʨ ʧʣʠʪʠ - ʮʝ ʟʘʤʢʥʫʪʘ ʣʽʥʽʷ, ʷʢʘ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʣʽʥʽʡ ʨʽʟʥʠʭ ʪʠʧʽʚ: ʚʽʜʨʽʟʢʠ ʧʨʷʤʠʭ, ʜʫʛʠ 
ʦʢʨʫʞʥʦʩʪʝʡ, ʩʧʣʘʡʥʠ, ʢʨʠʚʽ ɹʝʟʴʻ ʪʘ ʽʥ. ɼʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʪʠʧʫ ʩʪʚʦʨʶʚʘʥʦʾ ʣʽʥʽʾ 
ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʠ ʟ ʛʨʫʧʠ ʉʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʇʣʠʪʘ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʣʽʥʽʾ ʢʦʥʪʫʨʫ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʪʘʢʦʞ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʟʨʫʯʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʴʦʚʠʭ 
ʣʽʥʽʡ (ʘʙʦ ʾʭ ʬʨʘʛʤʝʥʪʽʚ) ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʠʭ ʦʙ'ʻʢʪʽʚ, ʧʨʠʩʫʪʥʽʭ ʚ ʤʦʜʝʣʽ. ʇʨʠ ʚʠʙʦʨʽ ʩʧʦʩʦʙʫ ʧʦʙʫʜʦʚʠ 
ʆʩʴʦʚʘ ʣʦʢʘʪʦʨ ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʨʝʞʠʤ ʚʢʘʟʽʚʢʠ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʥʘ ʢʫʨʩʦʨ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʫʨʩʦʨʘ 
ʩʣʽʜ ʚʢʘʟʫʚʘʪʠ ʦʙ'ʻʢʪʠ, ʣʽʥʽʾ ʷʢʠʭ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʫʨʫ ʧʣʠʪʠ 
ʧʝʨʝʢʨʠʪʪʷ. ʗʢʱʦ ʚʢʘʟʫʚʘʪʠ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ, ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʘ ʣʽʥʽʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ 
ʢʦʥʪʫʨʫ. ʗʢʱʦ ʚʢʘʟʫʚʘʪʠ ʩʪʽʥʠ ʟ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʦʨʦʥʠ, ʙʫʜʝ ʧʦʙʫʜʦʚʘʥʦ ʣʽʥʽʶ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʧʦ 
ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʩʪʽʥ. ʗʢʱʦ ʚʢʘʟʫʚʘʪʠ ʚʝʨʭʥʽʡ ʪʦʨʝʮʴ, ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʦʩʴʦʚʫ ʣʽʥʽʶ ʩʪʽʥʠ. 

 

 

ʈʠʩ. 3.6 ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʇʣʠʪʘ (ʬʨʘʛʤʝʥʪ) 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʩʣʽʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʽʥʩʪʨʫʤʝʥʪʫ ʇʣʠʪʘ ʟʘʜʘʪʠ ʪʦʚʱʠʥʫ ʧʣʠʪʠ, ʚʠʩʦʪʥʫ ʧʨʠʚ'ʷʟʢʫ ʚʽʜʥʦʩʥʦ ʨʽʚʥʷ ʧʦʚʝʨʭʫ (ʛʨʫʧʘ ʈʽʚʝʥʴ), 
ʤʘʪʝʨʽʘʣ. ʇʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ ʚʚʝʩʪʠ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʪʦʯʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʪʫʨ ʧʣʠʪʠ. 

ɻʨʫʧʘ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʈʽʚʝʥʴ ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʧʦ ʚʠʩʦʪʽ. 
ʈʽʚʝʥʴ ʤʦʞʝ ʙʫʪʠ ʘʙʦ ʚʽʣʴʥʠʤ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʪʥʦʶ ʚʽʜʤʽʪʢʦʶ ʦʩʪʘʥʥʴʦʾ ʚʚʝʜʝʥʦʾ ʪʦʯʢʠ ʢʦʥʪʫʨʫ), 
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ʘʙʦ ʧʨʠʚ'ʷʟʘʥʠʤ ʧʦ ʚʠʩʦʪʽ ʜʦ ʚʝʨʭʥʴʦʛʦ ʘʙʦ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʧʦʚʝʨʭʫ ʘʙʦ ʜʦ ʧʝʚʥʦʛʦ ʥʘʧʝʨʝʜ ʟʘʜʘʥʦʛʦ 
ʨʽʚʥʷ ʟʽ ʟʤʽʱʝʥʥʷʤ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʚ ʯʠʩʣʦʚʽʡ ʬʦʨʤʽ. ʈʽʚʝʥʴ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʚʠʟʥʘʯʘʻ ʚʠʩʦʪʥʫ 
ʧʦʟʥʘʯʢʫ ʾʾ ʚʝʨʭʥʴʦʾ ʧʣʦʱʠʥʠ. 

 ʈʽʚʥʽ ʜʣʷ ʧʨʠʚ'ʷʟʫʚʘʥʥʷ ʨʽʟʥʠʭ ʦʙ'ʻʢʪʽʚ ʤʦʜʝʣʽ ʟʘʜʘʶʪʴʩʷ, ʨʝʜʘʛʫʶʪʴʩʷ ʪʘ ʚʠʙʠʨʘʶʪʴʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ɺʠʙʨʘʪʠ ʨʽʚʝʥʴ. ʇʨʠʚ'ʷʟʘʥʽ ʚʽʜʥʦʩʥʦ ʨʽʚʥʽʚ ʦʙ'ʻʢʪʠ ʧʦʪʽʤ 
ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʧʦ ʚʠʩʦʪʽ ʧʨʠ ʥʘʩʪʫʧʥʦʤʫ ʨʝʜʘʛʫʚʘʥʥʽ ʨʽʚʥʽʚ. 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʙʦʨʫ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠ ʧʦʜʘʣʴʰʽʡ ʦʙʨʦʙʮʽ ʤʦʜʝʣʽ ʚ ʨʝʞʠʤʽ ʉɸʇʌɯʈ-ʂʦʥʩʪʨʫʢʮʽʾ 
ʥʘ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʷ ʤʦʞʥʘ ʟʘʜʘʪʠ ʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʣʠʪʫ. ɿʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʚʦʜʷʪʴʩʷ ʚ ʪʩ/ʤ2. ʈʝʜʘʛʫʚʘʥʥʷ 
ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʚʽʢʦʥ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠʢʣʘʜʥʦʛʦ 
ʽʥʩʪʨʫʤʝʥʪʫ ʘʙʦ ʫ ʜʽʘʣʦʛʦʚʠʭ ʚʽʢʥʘʭ ʨʝʜʘʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʷʢ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʅʘʚʘʥʪʘʞʝʥʥʷ 
ʥʘ ʧʣʠʪʫ ʧʦʩʪʽʡʥʘ, ʊʨʠʚʘʣʘ ̔  ʂʦʨʦʪʢʦʯʘʩʥʘ. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʧʨʠ ʤʽʮʥʽʩʥʦʤʫ 
ʨʦʟʨʘʭʫʥʢʫ ʟʘʟʚʠʯʘʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʥʝʩʫʯʠʡ ʢʦʥʩʪʨʫʢʪʠʚ. ʇʨʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʟʙʠʨʘʥʥʽ 
ʥʘʚʘʥʪʘʞʝʥʴ ʟʘʜʘʥʽ ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʫ ʤʝʞʘʭ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʥʪʫʨʫ ʧʣʠʪʠ 
ʧʝʨʝʢʨʠʪʪʷ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʚʘʥʪʘʞʝʥʥʷʭ. ʆʧʮʽʦʥʥʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʦʩʪʽʡʥʦ ʜʽʻ, ʤʦʞʝ ʙʫʪʠ 
ʧʽʜʩʫʤʦʚʘʥʦ ʟ ʚʣʘʩʥʦʶ ʚʘʛʦʶ ʧʣʠʪʠ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ, ʟʘʜʘʥʽ ʷʢ ʧʘʨʘʤʝʪʨ ʧʣʠʪʠ, ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʫ ʚʠʛʣʷʜʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, 
ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʧʦ ʧʣʦʱʽ ʩʢʽʥʯʝʥʥʦʛʦ ʝʣʝʤʝʥʪʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʠʜʫ 
çʰʪʘʤʧè, ʱʦ ʧʨʠʭʦʜʷʪʴ çʣʽʩʦʤè ʩʠʣ. 
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ɹʘʣʢʘ 

ʄʦʜʝʣʶʚʘʥʥʷ ʙʘʣʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ ʥʘ ʚʢʣʘʜʮʽ ʉʪʚʦʨʝʥʥʷ / ɯʥʩʪʨʫʤʝʥʪʠ 
ʧʦʙʫʜʦʚʠ ʚ ʤʝʥʶ ɹʘʣʢʘ. ʊʫʪ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʤʘʥʜʠ: 

a ɹʘʣʢʘ 

a ɹʘʣʢʘ ʩʪʘʣʝʚʘ 

a ɹʘʣʦʯʥʘ ʩʠʩʪʝʤʘ 

a ʇʝʨʝʤʠʯʢʘ 

a ʉʪʨʽʯʢʦʚʠʡ ʬʫʥʜʘʤʝʥʪ 

 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʤʦʜʝʣʴ ʙʘʣʢʠ, ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ ɹʘʣʢʘ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɹʘʣʢʘ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʚʤʠʢʘʻʪʴʩʷ ʣʦʢʘʪʦʨ ʜʣʷ 
ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. 

 

 

ʈʠʩ. 3.6 ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɹʘʣʢʘ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɹʘʣʢʘ ʘʙʦ ʫ ʩʣʫʞʙʦʚʦʤʫ ʚʽʢʥʽ 
ɺʣʘʩʪʠʚʦʩʪʽ ʟʘʜʘʡʪʝ ʤʘʪʝʨʽʘʣ ʽ hʘʨ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʣʷ ʚʠʙʦʨʫ ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ 
ʜʽʘʣʦʛ ɹʽʙʣʽʦʪʝʯʥʽ ʦʙôʻʢʪʠ, ʜʦʩʪʫʧʥʠʡ ʧʦ ʥʘʪʠʩʢʘʥʥʶ ʢʥʦʧʢʠ ʇʝʨʝʨʽʟ. ʇʦʪʽʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʣʦʢʘʪʦʨ, ʚʚʝʜʽʪʴ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʪʦʯʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʦʩʴʦʚʫ ʣʽʥʽʶ ʙʘʣʢʠ. 

ʆʩʴʦʚʘ ʣʽʥʽʷ ʙʘʣʢʠ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʘʥʮʶʞʢʦʤ ʜʽʣʷʥʦʢ ʣʽʥʽʡ ʨʽʟʥʠʭ ʪʠʧʽʚ (ʚʽʜʨʽʟʢʠ ʧʨʷʤʠʭ, 
ʜʫʛʠ ʦʢʨʫʞʥʦʩʪʝʡ) ʘʙʦ ʻʜʠʥʦʶ ʜʽʣʷʥʢʦʶ. ʆʩʴʦʚʘ ʣʽʥʽʷ ʙʘʣʢʠ ʤʦʞʝ ʙʫʪʠ ʷʢ ʟʘʤʢʥʝʥʦʶ, ʪʘʢ ʽ 
ʥʝʟʘʤʢʥʫʪʦʶ. ɼʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʪʠʧʫ ʩʪʚʦʨʶʚʘʥʦʾ ʣʽʥʽʾ ʨʝʞʠʤʫ ʃʘʥʮʶʞʦʢ ̔  ʚʣʘʩʪʠʚʦʩʪʽ 
ɿʘʤʠʢʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʠ ʪʘ ʧʨʘʧʦʨʮʽ ʫ ʛʨʫʧʽ ʉʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʽʥʩʪʨʫʤʝʥʪʫ ɹʘʣʢʘ. 

ʂʫʪ ʧʦʚʦʨʦʪʫ ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ ʥʘʚʢʦʣʦ ʾʾ ʦʩʽ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʛʨʘʜʫʩʘʭ, ʦʙʯʠʩʣʶʻʪʴʩʷ ʫ ʥʘʧʨʷʤʽ ʟʘ 
ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ, ʷʢʱʦ ʜʠʚʠʪʠʩʷ ʫ ʥʘʧʨʷʤʢʫ ʟ ʧʦʯʘʪʢʫ ʙʘʣʢʠ ʫ ʙʽʢ ʾʾ ʢʽʥʮʷ. 

ɻʨʫʧʘ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʈʽʚʝʥʴ ʩʣʫʞʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʙʘʣʢʠ ʧʦ ʚʠʩʦʪʽ. ʈʽʚʝʥʴ ʤʦʞʝ ʙʫʪʠ 
ʘʙʦ ʚʽʣʴʥʠʤ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʪʥʠʤʠ ʚʽʜʤʽʪʢʘʤʠ ʪʦʯʦʢ ʦʩʴʦʚʦʾ ʣʽʥʽʾ), ʘʙʦ ʧʨʠʚ'ʷʟʘʥʠʤ ʧʦ ʚʠʩʦʪʽ ʜʦ 
ʨʽʚʥʷ ʧʦʚʝʨʭʫ ʟʽ ʟʤʽʱʝʥʥʷʤ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʫ ʯʠʩʣʦʚʽʡ ʬʦʨʤʽ. ʋ ʨʝʞʠʤʽ ʬʽʢʩʦʚʘʥʦʛʦ ʨʽʚʥʷ 
ʤʦʜʝʣʶʶʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʙʘʣʢʠ. ʋ ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ ʨʽʚʥʷ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʤʦʜʝʣʶʚʘʥʥʷ 
ʧʦʭʠʣʠʭ ʩʪʝʨʞʥʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ. 

 

ɺʽʣʴʥʠʡ ʨʝʞʠʤ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ. ʇʨʠʚ'ʷʟʢʘ ʙʘʣʢʠ ʧʦ ʚʠʩʦʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʦʢ 
ʦʩʴʦʚʦʾ ʣʽʥʽʾ. ʈʝʞʠʤ ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ ʧʦʭʠʣʽ ʙʘʣʢʠ. 

 

ʈʝʞʠʤ ʽʟ ʬʽʢʩʦʚʘʥʦʶ ʧʨʠʚ'ʷʟʢʦʶ ʚʽʜʥʦʩʥʦ ʥʠʞʥʴʦʾ ʘʙʦ ʚʝʨʭʥʴʦʾ ʚʽʜʤʽʪʢʠ ʧʦʚʝʨʭʫ. ʇʨʠʚ'ʷʟʢʘ 
ʟʘʜʘʻʪʴʩʷ ʫ ʯʠʩʣʦʚʽʡ ʬʦʨʤʽ. ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʙʘʣʢʠ. 
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ɼʚʝʨʽ 

ʑʦʙ ʤʦʜʝʣʶʚʘʪʠ ʜʚʝʨʽ, ʥʘʪʠʩʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ ɼʚʝʨʽ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ʉʪʚʦʨʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚ 
ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɼʚʝʨʽ. ʋ ʛʨʘʬʽʯʥʦʤʫ 
ʚʽʢʥʽ ʚʤʠʢʘʻʪʴʩʷ ʣʦʢʘʪʦʨ ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. 

ɼʚʝʨʽ ʤʦʜʝʣʶʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʨʦʨʽʟʫ ʫ ʩʪʽʥʽ ʪʘ ʧʦʚ'ʷʟʘʥʦʾ ʟ ʧʨʦʨʽʟʦʤ ʤʦʜʝʣʽ ʡʦʛʦ ʟʘʧʦʚʥʝʥʥʷ, ʱʦ 
ʚʢʣʶʯʘʻ ʜʚʝʨʥʝ ʧʦʣʦʪʥʦ, ʣʠʰʪʚʫ, ʜʚʝʨʥʫ ʨʘʤʫ ʪʘ ʨʫʯʢʫ. ʅʘʷʚʥʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ ʚ ʮʽʣʦʤʫ ʪʘ ʡʦʛʦ 
ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʦʧʮʽʦʥʘʣʴʥʦ. 

 

ʈʠʩ. 3.7 ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɼʚʝʨʽ 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɼʚʝʨʽ ʟʘʜʘʡʪʝ ʰʠʨʠʥʫ ʽ 
ʚʠʩʦʪʫ ʜʚʝʨʥʦʛʦ ʧʨʦʨʽʟʫ ʪʘ ʛʣʠʙʠʥʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʚʝʨʝʡ (ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʣʦʱʠʥʠ ʩʪʽʥʠ ʜʦ ʧʣʦʱʠʥʠ 
ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʚʝʨʝʡ). ɼʣʷ ʚʠʙʦʨʫ ʪʠʧʫ ʜʚʝʨʝʡ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʜʽʘʣʦʛ ɹʽʙʣʽʦʪʝʯʥʽ ʦʙôʻʢʪʠ, 
ʜʦʩʪʫʧʥʠʡ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ ʇʘʨʘʤʝʪʨʠ. ʇʦʪʽʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 3D ʣʦʢʘʪʦʨ ʫ ʛʨʘʬʽʯʥʦʤʫ 
ʚʽʢʥʽ, ʚʠʟʥʘʯʪʝ ʧʦʣʦʞʝʥʥʷ ʜʚʝʨʥʦʛʦ ʧʨʦʨʽʟʫ ʚʽʜʥʦʩʥʦ ʩʪʽʥʠ. 

ɼʚʝʨʥʠʡ ʧʨʦʨʽʟ ʤʦʞʝ ʙʫʪʠ ʧʦ-ʨʽʟʥʦʤʫ ʧʨʠʚ'ʷʟʘʥʠʡ ʚʽʜʥʦʩʥʦ ʙʘʟʦʚʦʾ ʪʦʯʢʠ, ʱʦ ʟʘʜʘʻʪʴʩʷ: ʟʣʽʚʘ, 
ʩʧʨʘʚʘ, ʧʦ ʮʝʥʪʨʫ. ɼʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠʚ'ʷʟʢʠ ʧʨʦʨʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʠ 
ʫ ʛʨʫʧʽ ʇʨʠʚôʷʟʢʘ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɼʚʝʨʽ. 

ʄʦʜʝʣʴ ʜʚʝʨʝʡ ʤʦʞʝ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʘ ʚʽʜʥʦʩʥʦ ʣʠʮʴʦʚʦʾ ʯʠ ʪʠʣʴʥʦʾ ʩʪʦʨʦʥʠ ʩʪʽʥʠ. ɼʣʷ 
ʥʝʩʠʤʝʪʨʠʯʥʠʭ ʜʚʝʨʝʡ ʤʦʞʣʠʚʘ ʜʟʝʨʢʘʣʴʥʘ ʦʨʽʻʥʪʘʮʽʷ. ʇʝʨʝʤʠʢʘʡʪʝ ʨʝʞʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʢʪʦʛʨʘʤ 
ʫ ʛʨʫʧʽ ʆʨʽʻʥʪʘʮʽʷ. ʇʽʢʪʦʛʨʘʤʠ ʫ ʛʨʫʧʽ ʆʨʽʻʥʪʘʮʽʷ ʚʧʣʠʚʘʶʪʴ ʪʘʢʦʞ ʥʘ ʥʘʧʨʷʤʦʢ ʚʽʜʯʠʥʝʥʥʷ ʜʚʝʨʝʡ. 
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ɺʽʢʥʦ 

ʑʦʙ ʤʦʜʝʣʶʚʘʪʠ ʚʽʢʥʘ, ʚʠʙʝʨʽʪʴ ʧʽʢʪʦʛʨʘʤʫ ɺʽʢʥʦ ʥʘ ʚʢʣʘʜʮʽ ʉʪʚʦʨʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ 
ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɺʽʢʥʦ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ 
ʚʤʠʢʘʻʪʴʩʷ ʣʦʢʘʪʦʨ ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. 

ʄʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʚʽʢʥʘ ʫ ʩʪʽʥʘʭ ʪʘ ʫ ʩʢʘʪʘʭ ʜʘʭʫ. ʅʘʚʝʜʽʪʴ ʣʦʢʘʪʦʨ ʥʘ ʩʪʽʥʫ, ʱʦʙ ʧʦʙʘʯʠʪʠ ʢʦʥʪʫʨ 
ʤʘʡʙʫʪʥʴʦʛʦ ʚʽʢʦʥʥʦʛʦ ʧʨʦʨʽʟʫ. 

ʄʦʜʝʣʴ ʚʽʢʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʦʨʽʟʫ ʚ ʩʪʽʥʽ ʪʘ ʧʨʠʚ'ʷʟʘʥʦʾ ʜʦ ʥʴʦʛʦ ʤʦʜʝʣʽ ʟʘʧʦʚʥʝʥʥʷ. 

 

ʈʠʩ. 3.8 ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɺʽʢʥʦ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɺʽʢʥʦ ʟʘʜʘʡʪʝ ʰʠʨʠʥʫ ̔  
ʚʠʩʦʪʫ ʚʽʢʦʥʥʦʛʦ ʧʨʦʨʽʟʫ ʪʘ ʛʣʠʙʠʥʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʢʥʘ. ɼʣʷ ʚʠʙʦʨʫ ʪʠʧʫ ʚʽʢʥʘ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʜʽʘʣʦʛ 
ɹʽʙʣʽʦʪʝʯʥʽ ʦʙôʻʢʪʠ, ʜʦʩʪʫʧʥʠʡ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ ʇʘʨʘʤʝʪʨʠ. ʇʦʪʽʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 3D 
ʣʦʢʘʪʦʨ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ, ʚʠʟʥʘʯʪʝ ʧʦʣʦʞʝʥʥʷ ʚʽʢʦʥʥʦʛʦ ʧʨʦʨʽʟʫ ʚʽʜʥʦʩʥʦ ʩʪʽʥʠ. 

ɺʽʢʦʥʥʠʡ ʧʨʦʨʽʟ ʤʦʞʝ ʙʫʪʠ ʧʨʠʚ'ʷʟʘʥʠʡ ʧʦ-ʨʽʟʥʦʤʫ ʚʽʜʥʦʩʥʦ ʙʘʟʦʚʦʾ ʪʦʯʢʠ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʣʦʢʘʪʦʨʦʤ: 
ʟʣʽʚʘ, ʩʧʨʘʚʘ, ʧʦ ʮʝʥʪʨʫ. ɼʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠʚ'ʷʟʢʠ ʧʨʦʨʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ 
ʧʽʢʪʦʛʨʘʤʠ ʫ ʛʨʫʧʽ ʇʨʠʚôʷʟʢʘ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɺʽʢʥʦ. 

ʄʦʜʝʣʴ ʚʽʢʥʘ ʤʦʞʝ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʘ ʧʦ ʣʠʮʴʦʚʽʡ ʘʙʦ ʧʦ ʪʠʣʴʥʽʡ ʩʪʦʨʦʥʽ ʩʪʽʥʠ. ɼʣʷ ʥʝʩʠʤʝʪʨʠʯʥʠʭ 
ʚʽʢʦʥʥʠʭ ʙʣʦʢʽʚ ʤʦʞʣʠʚʘ ʜʟʝʨʢʘʣʴʥʘ ʦʨʽʻʥʪʘʮʽʷ. ʇʝʨʝʤʠʢʘʡʪʝ ʨʝʞʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʢʪʦʛʨʘʤ ʫ ʛʨʫʧʽ 
ʆʨʽʻʥʪʘʮʽʷ. 

ʆʧʮʽʷ ʇʝʨʝʤʠʯʢʘ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʪʠ ʯʘʩʪʠʥʫ ʩʪʽʥʠ ʥʘʜ ʚʽʢʦʥʥʠʤ ʧʨʦʨʽʟʦʤ ʥʝ 
ʧʣʘʩʪʠʥʯʘʩʪʠʤʠ, ʘ ʩʢʽʥʯʝʥʥʠʤʠ ʩʪʝʨʞʥʝʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

 

ʇʨʦʨʽʟ 

ʋ ʜʝʷʢʠʭ ʝʣʝʤʝʥʪʘʭ ʤʦʜʝʣʽ, ʪʘʢʠʭ ʷʢ: ʩʪʽʥʘ, ʧʝʨʝʢʨʠʪʪʷ, ʧʦʢʨʽʚʣʷ ï ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʧʨʦʨʽʟʠ. ʇʨʦʨʽʟʠ 
ð ʮʝ ʧʨʦʩʪʦ ʦʪʚʦʨʠ ʚ ʦʙ'ʻʢʪʽ, ʟʘ ʫʤʦʚʯʘʥʥʷʤ, ʙʝʟ ʟʘʧʦʚʥʝʥʥʷ. 
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ʑʦʙ ʩʪʚʦʨʠʪʠ ʧʨʦʨʽʟ, ʥʘʪʠʩʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ ʇʨʦʨʽʟ ʫ ʧʘʥʝʣʽ ɯʥʩʪʨʫʤʝʥʪʠ ʘʙʦ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ 
ʉʪʚʦʨʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʽʥʩʪʨʫʤʝʥʪʫ ʇʨʦʨʽʟ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʢʫʨʩʦʨ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʚʢʘʟʽʚʢʫ ʦʙ'ʻʢʪʽʚ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʫʨʩʦʨʫ ʚʢʘʞʽʪʴ ʦʙ'ʻʢʪ, ʫ ʷʢʦʤʫ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʧʨʦʨʽʟ. ʇʨʠ ʮʴʦʤʫ ʣʦʢʘʪʦʨ 
ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ, ʘ ʧʣʦʱʠʥʘ ʧʦʙʫʜʦʚʠ ʦʨʽʻʥʪʫʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʚʢʘʟʘʥʦʾ 
ʧʣʦʱʠʥʠ ʦʙ'ʻʢʪʘ. 

ʐʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ 3D ʣʦʢʘʪʦʨʘ ʩʬʦʨʤʫʡʪʝ ʢʦʥʪʫʨ ʧʨʦʨʽʟʫ. ʇʨʦʨʽʟ 
ʙʫʜʝ ʚʠʢʦʥʘʥʦ, ʷʢ ʪʽʣʴʢʠ ʙʫʜʝ ʟʘʚʝʨʰʝʥʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʫʨʫ. ʂʦʥʪʫʨ ʧʨʦʨʽʟʫ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 
ʟʘʤʢʥʝʥʫ ʣʽʥʽʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʽʜʨʽʟʢʽʚ ʧʨʷʤʠʭ ̔  (ʘʙʦ) ʜʫʛ ʦʢʨʫʞʥʦʩʪʝʡ. ɼʣʷ ʧʝʨʝʤʠʢʘʥʥʷ 
ʧʦʪʦʯʥʦʛʦ ʪʠʧʫ ʩʪʚʦʨʶʚʘʥʦʾ ʣʽʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʠ ʽʟ ʛʨʫʧʠ ʉʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʥʘ ʧʘʥʝʣʽ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʇʨʦʨʽʟ. 

 

ʈʠʩ. 3.9 ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʇʨʦʨʽʟ 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʩʧʦʩʽʙ ʩʪʚʦʨʝʥʥʷ ʧʨʦʨʽʟʫ: ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʦʤʘʥʜʦʶ ʇʨʦʨʽʟʘʪʠ. ʂʦʤʘʥʜʘ ʜʦʩʪʫʧʥʘ, 
ʷʢʱʦ ʧʝʨʝʜ ʚʠʢʣʠʢʦʤ ʽʥʩʪʨʫʤʝʥʪʫ ʇʨʦʨʽʟ ʧʦʧʝʨʝʜʥʴʦ ʚʠʜʽʣʠʪʠ ʣʽʥʽʶ ʢʦʥʪʫʨʫ ʪʘ ʦʙ'ʻʢʪ. ʃʽʥʽʷ ʢʦʥʪʫʨʫ 
ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʤʢʥʝʥʦʶ. ʗʢʱʦ ʣʽʥʽʷ ʥʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʣʦʱʠʥʽ ʧʦʚʝʨʭʥʽ ʦʙ'ʻʢʪʘ, ʪʦ ʚʦʥʘ ʙʫʜʝ 
ʩʧʨʦʝʢʪʦʚʘʥʘ ʥʘ ʥʝʾ, ʽ ʧʨʦʨʽʟ ʙʫʜʝ ʚʠʢʦʥʘʥʠʡ ʟʘ ʢʦʥʪʫʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʝʢʮʽʻʶ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʢʦʥʪʫʨʫ ʧʨʦʨʽʟʫ ʙʫʚʘʻ ʟʨʫʯʥʦ ʧʦʟʠʮʽʦʥʫʚʘʪʠ ʣʦʢʘʪʦʨ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʘʣʽʪʠʯʥʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʽ. ɼʣʷ ʮʴʦʛʦ ʫʚʽʤʢʥʽʪʴ ʨʝʞʠʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʚʽʜʧʦʚʽʜʥʦʾ ʧʽʢʪʦʛʨʘʤʠ ʥʘ ʧʘʥʝʣʽ ̔ ʥʩʪʨʫʤʝʥʪʽʚ ɺʽʟʫʘʣʽʟʘʮʽʷ. 

 

ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʦʙ'ʻʤʥʽ ʤʦʜʝʣʽ ʩʪʽʥ ʙʫʜʫʪʴ ʟʘʤʽʥʝʥʽ ʟʦʙʨʘʞʝʥʥʷʤ ʧʣʦʩʢʠʭ ʧʣʘʩʪʠʥ, ʱʦ ʧʦʟʥʘʯʘʶʪʴ ʾʭ 
ʩʝʨʝʜʥʽ ʧʣʦʱʠʥʠ. ʇʨʠ ʧʦʙʫʜʦʚʘʭ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʨʠʚ'ʷʟʢʫ ʜʦ ʚʝʨʰʠʥ ʧʣʘʩʪʠʥ ʟʘ ʢʣʘʚʽʰʝʶ F2. 
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ʉʭʦʜʠ 

ʑʦʙ ʚʥʝʩʪʠ ʚ ʧʨʦʝʢʪ ʤʦʜʝʣʴ ʩʭʦʜʽʚ, ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ ʉʪʚʦʨʠʪʠ/ʉʭʦʜʠ ʘʙʦ ʥʘʪʠʩʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ 
ʉʭʦʜʠ ʚ ʧʘʥʝʣʽ ɯʥʩʪʨʫʤʝʥʪʠ ʘʙʦ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ʉʪʚʦʨʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʉʭʦʜʠ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʚʤʠʢʘʻʪʴʩʷ 
ʣʦʢʘʪʦʨ ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. 

 

ʈʠʩ. 3.10 ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʉʭʦʜʠ 

ʋ ʚʽʢʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʉʭʦʜʠ ʤʦʞʥʘ ʟʘʜʘʪʠ ʧʘʨʘʤʝʪʨʠ ʩʭʦʜʽʚ. ʇʦ-ʧʝʨʰʝ, ʧʦʪʨʽʙʥʦ 
ʚʠʙʨʘʪʠ ʪʠʧ ʩʭʦʜʽʚ. ʇʦ-ʜʨʫʛʝ, ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʨʦʟʤʽʨʠ. ɼʘʣʽ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ 
ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʭʦʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʤʘʥʜʠ: ʉʪʫʧʝʥʽ, 
ʆʛʦʨʦʜʞʝʥʥʷ, ʆʩʥʦʚʘ, ʇʦʢʨʠʪʪʷ. ʂʦʞʥʘ ʟ ʮʠʭ ʢʦʤʘʥʜ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʢʣʠʢʫ ʜʽʘʣʦʛʫ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʝʣʝʤʝʥʪʘ ʩʭʦʜʽʚ. 
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ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʚʚʝʜʽʪʴ ʙʘʟʦʚʫ ʪʦʯʢʫ. ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʩʭʦʜʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʙʘʟʦʚʦʾ ʪʦʯʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʾ ʢʦʦʨʜʠʥʘʪ. 

ʄʦʜʝʣʴ ʩʭʦʜʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʦʪʦʯʥʦʛʦ ʧʦʚʝʨʭʫ. 

ɼʣʷ ʩʭʦʜʽʚ ʤʦʞʥʘ ʟʘʜʘʪʠ ʧʘʨʘʤʝʪʨʠ ʛʝʥʝʨʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʜʝ ʚʢʘʟʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 
ʢʦʞʝʥ ʤʘʨʰ ʽ ʥʘ ʤʘʡʜʘʥʯʠʢ: ʪʨʠʚʘʣʫ ʪʘ ʢʦʨʦʪʢʦʯʘʩʥʫ ʩʢʣʘʜʦʚʽ; ʽ ʫʤʦʚʠ ʩʧʠʨʘʥʥʷ: ʰʘʨʥʽʨʠ, ʞʦʨʩʪʢʝ 
ʟʘʢʣʘʜʝʥʥʷ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʠʨʘʥʥʷ ʤʽʞ ʢʨʘʷʤʠ ʤʘʨʰʽʚ ʽ ʩʪʽʥʘʤʠ ʩʭʦʜʦʚʦʛʦ ʢʦʣʦʜʷʟʷ. 

 

ɼʘʭ 

ʑʦʙ ʤʦʜʝʣʶʚʘʪʠ ʜʘʭ, ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ ʉʪʚʦʨʠʪʠ / ɼʘʭ ʘʙʦ ʥʘʪʠʩʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ ɼʘʭ ʫ ʧʘʥʝʣʽ 
ɯʥʩʪʨʫʤʝʥʪʠ ʘʙʦ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ʉʪʚʦʨʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɼʘʭ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʣʦʢʘʪʦʨ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ 
ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ.. 

 

ʈʠʩ. 3.11 ɺʠʢʣʠʢ ʽʥʩʪʨʫʤʝʥʪʫ ɼʘʭ 

 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʜʘʭʫ ʩʣʽʜ ʚʠʙʨʘʪʠ ʪʠʧ, ʟʘʜʘʪʠ ʢʫʪ ʩʢʘʪʫ, ʪʦʚʱʠʥʫ, ʚʝʣʠʯʠʥʫ ʟʚʠʩʫ, ʚʠʩʦʪʥʫ 
ʧʨʠʚ'ʷʟʢʫ ʚʽʜʥʦʩʥʦ ʨʽʚʥʷ ʧʦʚʝʨʭʫ (ʛʨʫʧʘ ʈʽʚʝʥʴ). ʇʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 3D ʣʦʢʘʪʦʨʘ ʚʚʝʩʪʠ ʫ 
ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʪʦʯʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʪʫʨ ʦʩʥʦʚʠ ʜʘʭʫ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʟʚʠʩʫ. 

ʂʦʥʪʫʨ ʦʩʥʦʚʠ ʧʦʢʨʽʚʣʽ ï ʮʝ ʟʘʤʢʥʝʥʘ ʣʽʥʽʷ, ʷʢʘ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʣʽʥʽʡ ʨʽʟʥʠʭ ʪʠʧʽʚ: ʚʽʜʨʽʟʢʠ ʧʨʷʤʠʭ, 
ʜʫʛʠ ʦʢʨʫʞʥʦʩʪʝʡ. ɼʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʪʠʧʫ ʩʪʚʦʨʶʚʘʥʦʾ ʣʽʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʠ ʽʟ 
ʛʨʫʧʠ ʉʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɼʘʭ. ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʜʘʭʫ ʚʠʢʦʥʫʻʪʴʩʷ 
ʥʘ ʦʩʥʦʚʽ ʚʚʝʜʝʥʦʛʦ ʢʦʥʪʫʨʫ ʜʘʭʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʜʘʥʦʛʦ ʟʚʠʩʫ (ʜʠʚ. ʨʠʩ. 3.12). 
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ʈʠʩ. 3.12 ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʜʘʭʫ 

ɼʣʷ ʫʚʽʤʢʥʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ ʨʝʞʠʤʫ ʨʫʭʫ ʣʦʢʘʪʦʨʘ ʚʟʜʦʚʞ ʦʩʽ Z (ʪʽʣʴʢʠ ʧʦ ʚʠʩʦʪʽ) ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ 
ʢʦʤʙ̔ʥʘʮʽʶ ʢʣʘʚʽʰ Shift + Z. 

ʅʘ ʦʩʥʦʚʽ ʚʚʝʜʝʥʦʾ ʣʽʥʽʾ ʢʦʥʪʫʨʫ ʜʘʭʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ ʜʘʭʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ (ʜʠʚ. ʨʠʩ. 
3.13). 

 

ʈʠʩ. 3.13 ʇʨʠʢʣʘʜʠ ʪʠʧʽʚ ʜʘʭʽʚ 

ɽʣʝʤʝʥʪ ʪʠʧʫ ɼʘʭ ʤʘʻ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʨʠ ʤʽʮʥʽʩʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ: 

ɯʛʥʦʨʫʚʘʪʠ ð ʫ ʨʦʟʨʘʭʫʥʦʢ ʥʝ ʧʝʨʝʜʘʻʪʴʩʷ. 

ʅʝʩʫʯʠʡ ʢʦʥʩʪʨʫʢʪʠʚ ð ʧʝʨʝʜʘʻʪʴʩʷ ʫ ʨʦʟʨʘʭʫʥʦʢ ʫ ʚʠʛʣʷʜʽ ʧʣʘʩʪʠʥ ʟʘ ʬʦʨʤʦʶ ʩʢʘʪʽʚ ʜʘʭʫ. 

ʇʦʩʝʨʝʜʥʠʢ ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʴ ð ʦʩʦʙʣʠʚʠʡ ʩʧʦʩʽʙ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 
ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʜʘʭʫ (ʩʥʽʛ, ʚʽʪʝʨ, ʽʥʰʽ), ʥʘ ʩʪʝʨʞʥʝʚʽ 
ʩʠʩʪʝʤʠ (ʙʘʣʢʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʢʨʦʢʚʷʥʫ ʢʦʥʩʪʨʫʢʮʽʶ). ɼʣʷ ʮʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʤʘʻ ʙʫʪʠ 
ʚʩʪʘʥʦʚʣʝʥʠʡ ʦʧʮʽʡʥʠʡ ʧʘʨʘʤʝʪʨ çʏʝʨʝʟ ʧʦʩʝʨʝʜʥʠʢʠè = çʊʘʢè. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʩʪʚʦʨʶʶʪʴʩʷ ʜʚʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʝʣʽ: ʦʜʥʘ ʦʩʥʦʚʥʘ, ʜʨʫʛʘ 
ʜʦʧʦʤʽʞʥʘ (ʤʦʜʝʣʴ çɹè). ɼʦ ʦʩʥʦʚʥʦʾ ʤʦʜʝʣʽ ʜʘʭ-ʧʦʩʝʨʝʜʥʠʢ ʥʝ ʚʢʣʶʯʘʻʪʴʩʷ. ʋ ʜʦʧʦʤʽʞʥʫ ʤʦʜʝʣʴ 
ʜʘʭ ʧʝʨʝʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʣʘʩʪʠʥ çʂɽ ʪʦʚʩʪʠʭ ʦʙʦʣʦʥʦʢè. ʇʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʢʽʥʯʝʥʥʦ-
ʝʣʝʤʝʥʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʤʦʜʝʣʽ çɹè, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʥʘʚʘʥʪʘʞʝʥʴ 
ʥʘ ʩʪʝʨʞʥʽ ʚ ʦʩʥʦʚʥʽʡ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʤʦʜʝʣʽ. 

ɼʣʷ ʧʣʦʩʢʠʭ, ʦʜʥʦʩʢʘʪʥʠʭ ʪʘ ʜʚʦʩʢʘʪʥʠʭ ʜʘʭʽʚ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʝ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʽʪʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʙʣʠʮʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʪʠʩʢʫ. 
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ʇʨʦʩʪʽʨ 

ɯʥʩʪʨʫʤʝʥʪ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʽʚ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠʤʽʱʝʥʴ. ʑʦʙ ʩʪʚʦʨʠʪʠ 
ʤʦʜʝʣʴ ʧʨʠʤʽʱʝʥʥʷ, ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ ʉʪʚʦʨʠʪʠ / ʇʨʦʩʪʽʨ ʘʙʦ ʥʘʪʠʩʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ ʇʨʦʩʪʽʨ ʥʘ 
ʧʘʥʝʣʽ ɯʥʩʪʨʫʤʝʥʪʠ ʘʙʦ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ʉʪʚʦʨʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʇʨʦʩʪʽʨ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʣʦʢʘʪʦʨ ʧʝʨʝʭʦʜʠʪʴ ʫ 
ʨʝʞʠʤ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. 

 

ʈʠʩ. 3.14 ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʇʨʦʩʪʽʨ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʇʨʦʩʪʽʨ ʟʘʜʘʡʪʝ ʥʦʤʝʨ 
ʧʨʠʤʽʱʝʥʥʷ, ʡʦʛʦ ʥʘʟʚʘ, ʚʠʩʦʪʥʽ ʨʘʤʢʠ ʫ ʧʨʠʚ'ʷʟʮʽ ʜʦ ʨʽʚʥʷ ʧʦʚʝʨʭʫ, ʢʦʝʬʽʮʽʻʥʪ ʧʣʦʱʽ, ʚʠʙʝʨʽʪʴ ʰʘʨ 
ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 3D ʣʦʢʘʪʦʨʘ ʚʚʝʜʽʪʴ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʪʦʯʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʪʫʨ ʧʨʠʤʽʱʝʥʥʷ. 

ʂʦʥʪʫʨ ʧʨʠʤʽʱʝʥʥʷ ï ʮʝ ʟʘʤʢʥʫʪʘ ʣʽʥʽʷ, ʷʢʘ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʚʽʜʨʽʟʢʽʚ ʧʨʷʤʠʭ ʪʘ (ʘʙʦ) ʜʫʛ 
ʦʢʨʫʞʥʦʩʪʝʡ. ɼʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʪʠʧʫ ʩʪʚʦʨʶʚʘʥʦʾ ʣʽʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʠ ʽʟ ʛʨʫʧʠ 
ʉʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʇʨʦʩʪʽʨ. 

ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʚʝʜʝʥʥʷ ʣʽʥʽʾ ʢʦʥʪʫʨʫ. 

ʄʦʜʝʣʴ ʧʨʠʤʽʱʝʥʥʷ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʧʦʪʦʯʥʠʡ ʧʦʚʝʨʭ, ʱʦ ʨʝʜʘʛʫʻʪʴʩʷ. 

ʉʝʨʝʜ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʤʽʱʝʥʥʷ, ʟʦʢʨʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʘʨʘʤʝʪʨʠ ɯʥʪʝʨʧʨʝʪʘʮʽʷ ̔  ʅʘʚʘʥʪʘʞʝʥʥʷ. 
ʇʘʨʘʤʝʪʨ ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʜʣʷ ʦʙôʻʢʪʽʚ ʪʠʧʫ ʇʨʦʩʪʽʨ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ: ʅʘʚʘʥʪʘʞʝʥʥʷ ʘʙʦ 
ɯʛʥʦʨʫʚʘʪʠ. ʗʢʱʦ ʧʘʨʘʤʝʪʨ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʟʥʘʯʝʥʥʷ ʅʘʚʘʥʪʘʞʝʥʥ,̫ ʪʦ ʧʨʠ 
ʬʦʨʤʫʚʘʥʥʽ ʟʘʚʘʥʪʘʞʝʥʴ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʘ ʤʦʜʝʣʴ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʟʘ ʧʣʦʱʝʶ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ 
ʚʽʜʧʦʚʽʜʘʻ ʮʴʦʤʫ ʧʨʠʤʽʱʝʥʥʶ. ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʅʘʚʘʥʪʘʞʝʥʥʷ ʚʠʟʥʘʯʘʻ ʚʝʣʠʯʠʥʫ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʫ ʤʝʞʘʭ ʧʨʠʤʽʱʝʥʥʷ. ɺʨʘʭʦʚʫʶʪʴʩʷ ʧʦʩʪʽʡʥʘ, 
ʪʨʠʚʘʣʘ ʽ ʢʦʨʦʪʢʦʯʘʩʥʘ ʩʢʣʘʜʦʚʽ. 
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ʐɸʍʊɸ 

ɯʥʩʪʨʫʤʝʥʪ ʐʘʭʪʘ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʩʭʦʞʠʭ ʧʦ ʩʧʦʩʦʙʫ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʩʦʪʥʦʾ 
ʧʨʠʚ'ʷʟʢʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʪʠʧʫ çʇʨʦʩʪʽʨè. ɽʣʝʤʝʥʪ ʐʘʭʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʨʽʟʘʻ ʧʨʦʨʽʟʠ ʚ ʧʣʠʪʘʭ 
ʧʝʨʝʢʨʠʪʪʷ ʦʜʨʘʟʫ ʥʘ ʢʽʣʴʢʦʭ ʧʦʚʝʨʭʘʭ ʥʘ ʚʩʶ ʟʘʜʘʥʫ ʚʠʩʦʪʫ ʰʘʭʪʠ. ʉʪʚʦʨʶʚʘʥʽ ʚ ʧʣʠʪʘʭ ʧʨʦʨʽʟʠ 
ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʢʦʥʪʫʨʦʤ ʰʘʭʪʠ ʧʨʠʤʽʱʝʥʥʷ. ʊʦʤʫ ʨʝʜʘʛʫʚʘʥʥʷ ʢʦʥʪʫʨʫ ʰʘʭʪʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʘʚʪʦʤʘʪʠʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʨʽʟʽʚ ʫ ʚʩʽʭ ʧʦʚ'ʷʟʘʥʠʭ ʧʣʠʪʘʭ ʥʘ ʚʩʽʭ ʧʦʚʝʨʭʘʭ ʧʦ ʚʠʩʦʪʽ ʰʘʭʪʠ. 

 

ʈʠʩ. 3.15. ɽʣʝʤʝʥʪ ʐʘʭʪʘ ʧʨʦʨʽʟʫʻ ʧʨʦʨʽʟʠ ʚ ʧʣʠʪʘʭ. 
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ʊʽʣʦ 

ʂʨʽʤ ʦʙ'ʻʢʪʽʚ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʝʚʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʙʫʜʽʚʣʽ, ʤʦʞʥʘ ʤʦʜʝʣʶʚʘʪʠ ʜʝʷʢʽ 
ʘʙʩʪʨʘʢʪʥʽ ʪʽʣʘ ʪʘ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʽʥʩʪʨʫʤʝʥʪ ʊʽʣʦ. 

ɯʥʪʝʨʬʝʡʩ ʫ ʩʪʠʣʽ çʩʪʨʽʯʢʘè ʧʨʦʧʦʥʫʻ ʤʝʥʶ ʨʽʟʥʠʭ ʦʙ'ʻʢʪʽʚ ʧʽʜ ʟʘʛʦʣʦʚʢʦʤ 3D-ʪʽʣʘ. 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʪʽʣʦ, ʩʢʦʨʠʩʪʘʡʪʝʩʴ ʢʦʤʘʥʜʦʶ ʫ ʤʝʥʶ 3D ʪ̔ʣʘ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ʉʪʚʦʨʝʥʥʷ. ʇʨʠ 
ʮʴʦʤʫ ʚ ʦʙʣʘʩʪ ̔ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ. ʋ 
ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʣʦʢʘʪʦʨ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. 

 

ʈʠʩ. 3.16 ʂʦʤʘʥʜʠ ʩʪʚʦʨʝʥʥʷ 3D ʪʽʣ ʫ çʩʪʨʽʯʮʽè 

ʋ ʤʝʥʶ ʜʦʩʪʫʧʥʽ ʢʽʣʴʢʘ ʪʠʧʽʚ ʪʽʣ ʘʙʦ ʧʦʚʝʨʭʦʥʴ: ʧʨʠʟʤʘ, ʢʦʥʫʩ, ʧʦʚʝʨʭʥʷ ʦʙʝʨʪʘʥʥʷ, ʩʬʝʨʘ, 
ʛʽʧʝʨʙʦʣʽʯʥʠʡ ʧʘʨʘʙʦʣʦʾʜ. ʋ ʚʽʢʥʽ ɺʣʘʩʪʠʚʦʩʪʽ ʟʘʜʘʡʪʝ h ʘʨ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʦ ʷʢʦʛʦ ʤʘʻ ʙʫʪʠ 
ʚʽʜʥʝʩʝʥʘ ʤʦʜʝʣʴ, ʤʘʪʝʨʽʘʣ, ʢʦʣʽʨ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʧʨʠʟʤʠ, ʢʦʥʫʩʘ ʪʘ ʧʦʚʝʨʭʥʽ ʦʙʝʨʪʘʥʥʷ ʧʦʪʨʽʙʥʘ ʪʚʽʨʥʘ ʣʽʥʽʷ. ʊʚʽʨʥʘ ʣʽʥʽʷ ʤʦʞʝ ʷʚʣʷʪʠ 
ʩʦʙʦʶ ʟʘʤʢʥʝʥʠʡ ʘʙʦ ʥʝʟʘʤʢʥʝʥʠʡ ʣʘʥʮʶʞʦʢ ʩʝʛʤʝʥʪʽʚ: ʚʽʜʨʽʟʢʽʚ ʧʨʷʤʠʭ, ʜʫʛ ʦʢʨʫʞʥʦʩʪʝʡ, 
ʩʧʣʘʡʥʦʚʠʭ ʢʨʠʚʠʭ ̔  ʪ.ʧ. ʃʘʥʮʶʞʦʢ ʩʝʛʤʝʥʪʽʚ ʬʦʨʤʫʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ ʫ ʚʽʢʥʽ ʛʨʘʬʽʯʥʦʛʦ ʚʠʜʫ. ɼʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʪʠʧʫ ʩʪʚʦʨʶʚʘʥʦʾ ʣʽʥʽʾ 
(ʧʨʷʤʘ, ʜʫʛʘ ̔  ʪ. ʜ.) ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʠ ʽʟ ʛʨʫʧʠ ʉʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʽʥʩʪʨʫʤʝʥʪʫ ʊʽʣʦ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʧʨʠʟʤʠ ʩʣʽʜ ʟʘʜʘʪʠ ʫʪʚʦʨʶʶʯʫ ʣʽʥʽʶ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʟʘʤʢʥʫʪʠʡ ʣʘʥʮʶʞʦʢ ʩʝʛʤʝʥʪʽʚ. 
ʇʦʪʽʤ ʧʦʪʨʽʙʥʦ ʟʘʜʘʪʠ ʚʠʩʦʪʫ ʧʨʠʟʤʠ ʰʣʷʭʦʤ ʛʨʘʬʽʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʜʚʦʭ ʪʦʯʦʢ ʘʙʦ ʚ ʯʠʩʣʦʚʽʡ ʬʦʨʤʽ 
ʫ ʚʽʢʥʽ ʚʚʝʜʝʥʥʷ ʢʦʦʨʜʠʥʘʪ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʦʥʫʩʘ ʩʣʽʜ ʟʘʜʘʪʠ ʫʪʚʦʨʶʶʯʫ ʣʽʥʽʶ, ʘ ʧʦʪʽʤ ʚʚʝʩʪʠ ʪʦʯʢʫ ï ʚʝʨʰʠʥʫ ʢʦʥʫʩʘ. 

ʇʦʙʫʜʦʚʘ ʪʚʽʨʥʦʾ ʜʣʷ ʧʦʚʝʨʭʥʽ ʦʙʝʨʪʘʥʥʷ ʧʝʨʝʜʫʻ ʟʘʚʜʘʥʥʶ ʧʦʣʦʞʝʥʥʷ ʦʩʽ ʦʙʝʨʪʘʥʥʷ. ʇʣʦʱʠʥʘ, ʚ 
ʷʢʽʡ ʣʝʞʠʪʴ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʦʯʥʦʶ ʧʣʦʱʠʥʦʶ ʧʦʙʫʜʦʚʠ. ʇʝʨʝʤʠʢʘʥʥʷ ʧʦʪʦʯʥʦʾ 
ʧʣʦʱʠʥʠ ʧʦʙʫʜʦʚʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰ Alt+X, Alt+Y. ʇʽʢʪʦʛʨʘʤʠ ʛʨʫʧʠ ʉʧʦʩʽʙ 
ʧʦʙʫʜʦʚʠ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʚʜʘʥʥʷ ʦʩʽ ʦʙʝʨʪʘʥʥʷ. 
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ʈʠʩ. 3.17 ʇʦʙʫʜʦʚʘ ʧʦʚʝʨʭʥʽ ʦʙʝʨʪʘʥʥʷ 

 

ɿʘʜʘʡʪʝ ʧʦʣʦʞʝʥʥʷ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʫ ʧʣʦʱʠʥʽ ʧʦʙʫʜʦʚʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʠʚʠʤʽʨʥʦʛʦ ʣʦʢʘʪʦʨʘ 
ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. ʇʦʪʽʤ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʣʦʢʘʪʦʨ ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ ʣʽʥʽʾ ʫʪʚʦʨʶʶʯʦʾ. ʇʨʦʩʣʽʜʢʫʡʪʝ, 
ʱʦʙ ʫʪʚʦʨʶʚʘʣʴʥʘ ʙʫʣʘ ʟʘʜʘʥʘ ʚ ʧʣʦʱʠʥʽ ʧʦʙʫʜʦʚʠ. ɿʘʚʝʨʰʽʪʴ ʧʦʙʫʜʦʚʫ ʣʽʥʽʾ ʦʜʥʠʤ ʟ ʚʽʜʦʤʠʭ 
ʩʧʦʩʦʙʽʚ (ʧʦʚʪʦʨʥʝ ʚʚʝʜʝʥʥʷ ʪʦʯʢʠ, ʟʘʤʠʢʘʥʥʷ ʣʽʥʽʾ, ʢʦʤʘʥʜʘ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʉʪʚʦʨʠʪʠ). 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʩʬʝʨʠ ʜʦʩʪʘʪʥʴʦ ʚʚʝʩʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʫ ʩʬʝʨʠ, ʽ 
ʢʦʦʨʜʠʥʘʪʠ ʜʨʫʛʦʾ ʪʦʯʢʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʘʜʽʫʩ ʩʬʝʨʠ. 

ʇʦʙʫʜʦʚʘ ʛʽʧʝʨʙʦʣʽʯʥʦʛʦ ʧʘʨʘʙʦʣʦʾʜʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʚʝʜʝʥʥʷ ʯʦʪʠʨʴʦʭ 
ʪʦʯʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ. ʇʽʢʪʦʛʨʘʤʠ ʛʨʫʧʠ ʉʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʥʝ ʚʧʣʠʚʘʶʪʴ. ʌʨʘʛʤʝʥʪ ʧʦʚʝʨʭʥʽ 
ʛʽʧʝʨʙʦʣʽʯʥʦʛʦ ʧʘʨʘʙʦʣʦʾʜʘ ʦʙʤʝʞʝʥʠʡ ʯʦʪʠʨʤʘ ʚʽʜʨʽʟʢʘʤʠ ʧʨʷʤʠʭ, ʱʦ ʟ'ʻʜʥʫʶʪʴ ʯʦʪʠʨʠ ʚʚʝʜʝʥʽ 
ʪʦʯʢʠ. ʗʢ ʧʘʨʘʤʝʪʨʠ ʛʽʧʝʨʙʦʣʽʯʥʦʛʦ ʧʘʨʘʙʦʣʦʾʜʘ ʤʦʞʝ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʙʠʪʪʷ ʥʘ 
ʧʣʘʩʪʠʥʠ ʧʦ U ̔ ʧʦ V ʥʘʧʨʷʤʢʘʭ, ʨʦʟʙʠʚʢʘ ʥʘ ʪʨʠʢʫʪʥʠʢʠ (ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʚʽʜʩʽʢʽʚ ʟ ʚʝʣʠʢʦʶ 
ʢʨʠʚʠʟʥʦʶ) ʽ ʪʦʚʱʠʥʘ ʧʣʘʩʪʠʥ (ʧʦ ʚʝʨʪʠʢʘʣʽ)). 

ɹʫʜ-ɹ̫ ʢʝ ʪʽʣʦ ʘʙʦ ʧʦʚʝʨʭʥʷ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʦ ʜʦ ʧʝʚʥʦʛʦ ʰʘʨʫ ʤʦʜʝʣʶʚʘʥʥʷ. ʄʦʜʝʣʴ ʪʽʣʘ 
(ʧʦʚʝʨʭʥʽ) ʥʘʣʝʞʘʪʠʤʝ ʧʦʪʦʯʥʦʤʫ ʘʢʪʠʚʥʦʤʫ ʧʦʚʝʨʭʫ. 

ɼʦʜʘʪʢʦʚʽ ʨʽʟʥʦʚʠʜʠ ʧʦʚʝʨʭʦʥʴ ʽ ʣʽʥʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ ʃʽʥʽʾ ̔  ʧʦʚʝʨʭʥʽ, 
ʜʦʩʪʫʧʥʦʛʦ ʚ ʤʝʥʶ ʉʝʨʚʽʩ. ʉʝʨʚʽʩ ʧʦʙʫʜʦʚʠ ʣ̔ʥ̔ʡ ̔ ʧʦʚʝʨʭʦʥʴ ʜʦʟʚʦʣʷʻ ʟʘʜʘʪʠ ʬʦʨʤʫʣʫ, ʱʦ ʚʠʟʥʘʯʘʻ 
ʧʨʦʩʪʦʨʦʚʫ ʣʽʥʽʶ ʘʙʦ ʧʨʦʩʪʦʨʦʚʫ ʧʦʚʝʨʭʥʶ. ʇʦʙʫʜʦʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʜʠʩʢʨʝʪʠʟʘʮʽʻʶ (ʨʦʟʙʠʪʪʷʤ) ʥʘ 
ʟʘʜʘʥʫ ʢʽʣʴʢʽʩʪʴ ʜʽʣʷʥʦʢ. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʦʙʫʜʦʚʠ: ʧʘʨʘʤʝʪʨʠʯʥʫ ʧʦʚʝʨʭʥʶ, ʟʘʜʘʥʫ ʛʨʘʬʽʯʥʦ ʘʙʦ ʘʥʘʣʽʪʠʯʥʫ 
ʧʦʚʝʨʭʥʶ, ʦʜʝʨʞʘʥʫ ʟʘ ʬʦʨʤʫʣʦʶ, - ʧʦʚʝʨʭʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʜʞʝʨʝʣʦ ʧʨʦʩʪʦʨʦʚʦʾ 
ʬʦʨʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʢʦʞʥʦʤʫ ʚʽʜʩʽʢʫ ʧʦʚʝʨʭʥʽ ʙʫʜʝ 
ʚʽʜʧʦʚʽʜʘʪʠ ʧʣʘʩʪʠʥʘ ʚ ʘʥʘʣʽʪʠʯʥʽʡ ʤʦʜʝʣʽ. ʗʢʱʦ ʚʽʜʩʽʢ ʧʦʚʝʨʭʥʽ ʟʘʜʘʥʠʡ ʯʦʪʠʨʤʘ ʪʦʯʢʘʤʠ, ʱʦ ʥʝ 
ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ, ʪʘʢʠʡ ʚʽʜʩʽʢ ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʧʘʨʦʶ ʪʨʠʢʫʪʥʠʭ ʧʣʘʩʪʠʥ. 

ʋ ʨʝʞʠʤʽ ʉɸʇʌɯʈ-ʂʆʅʉʊʈʋʂʎɯɰ ʧʨʠ ʧʦʰʫʢʫ ʧʝʨʝʪʠʥʽʚ ʧʣʘʩʪʠʥ, ʦʪʨʠʤʘʥʠʭ ʟ ʚʽʜʩʽʢʽʚ ʧʦʚʝʨʭʦʥʴ, 
ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʽʜʢʣʶʯʠʪʠ ʦʧʮʽʶ ɼʦʪʷʛʫʚʘʪʠ. ʎʝ ʧʨʠʩʢʦʨʶʻ ʦʧʝʨʘʮʽʶ (ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʝʣʠʢʽʡ 
ʢʽʣʴʢʦʩʪʽ ʚʽʜʩʽʢʽʚ) ʽ ʟʘʧʦʙʽʛʘʻ ʥʝʙʘʞʘʥʦʤʫ ʟʤʽʱʝʥʥʶ ʢʦʥʪʫʨʽʚ ʚʽʜʩʽʢʽʚ. 
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3D-ʧʦʚʝʨʭʥʽ 

ʆʢʨʝʤʠʡ ʢʣʘʩ ʦʙ'ʻʢʪʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ - ʧʦʚʝʨʭʥʽ, ʢʝʨʦʚʘʥʽ ʣʽʥʽʷʤʠ. ʉʧʦʩʽʙ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʝʨʫʶʯʠʭ 
ʣʽʥʽʡ ʚʠʙʠʨʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʥʘ ʧʘʥʝʣʽ ʇʦʚʝʨʭʥʽ ʫ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ʉʪʚʦʨʝʥʥʷ. 

 

ʈʠʩ. 3.18 ʇʦʙʫʜʦʚʘ ʧʦʚʝʨʭʥʽ, ʢʝʨʦʚʘʥʦʾ ʣʽʥʽʷʤʠ 

ʑʦʙ ʧʦʙʫʜʫʚʘʪʠ ʪʘʢʫ ʧʦʚʝʨʭʥʶ, ʧʦʪʨʽʙʥʦ ʟʘʟʜʘʣʝʛʽʜʴ ʧʦʙʫʜʫʚʘʪʠ ʢʝʨʫʶʯʽ ʣʽʥʽʾ, ʷʢʽ 
ʚʽʜʽʛʨʘʚʘʪʠʤʫʪʴ ʨʦʣʴ ʪʚʽʨʥʠʭ ʪʘ ʥʘʧʨʷʤʥʠʭ. ʇʦʚʝʨʭʥʷ ʬʦʨʤʫʻʪʴʩʷ ʷʢ ʧʨʦʩʪʦʨʦʚʠʡ 
ʩʣʽʜ ʨʫʭʫ ʪʚʽʨʥʦʾ ʚʟʜʦʚʞ ʥʘʧʨʷʤʥʦʾ (ʪʨʘʻʢʪʦʨʽʾ). ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ 
ʪʨʘʻʢʪʦʨʽʡ ʪʚʽʨʥʘ ʤʦʞʝ ʜʝʬʦʨʤʫʚʘʪʠʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʣʽʜʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʧʦ 
ʜʚʦʭ ʪʨʘʻʢʪʦʨʽʷʭ. 
ʇʦʙʫʜʦʚʘ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʪʨʠ ʝʪʘʧʠ: 

1. ɹʫʜʫʻʤʦ ʧʨʦʩʪʦʨʦʚʽ ʣʽʥʽʾ. 
2. ɺʢʘʟʫʻʤʦ ʩʧʦʯʘʪʢʫ ʣʽʥʽʾ-ʪʨʘʻʢʪʦʨʽʾ, ʧʦʪʽʤ ʣʽʥʽʾ-ʪʚʽʨʥʽ. 
3. ɺʠʙʠʨʘʻʤʦ ʢʦʤʘʥʜʫ ʧʦʙʫʜʦʚʠ ʧʦʚʝʨʭʥʽ ʪʘ ʦʪʨʠʤʫʻʤʦ ʨʝʟʫʣʴʪʘʪ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʠʙʨʘʥʠʭ ʣʽʥʽʡ ʜʦʩʪʫʧʥʽ ʪʽ ʯʠ ʽʥʰʽ ʢʦʤʘʥʜʠ ʧʦʙʫʜʦʚʠ 
ʧʦʚʝʨʭʦʥʴ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʧʨʦʩʪʦʾ ʢʽʥʝʤʘʪʠʯʥʦʾ ʧʦʚʝʨʭʥʽ (ʦʜʥʘ ʪʨʘʻʢʪʦʨʽʷ, ʦʜʥʘ 
ʪʚʽʨʥʘ) ʜʦʩʪʘʪʥʴʦ ʧʦʧʝʨʝʜʥʴʦ ʚʠʜʽʣʠʪʠ ʜʚʽ ʣʽʥʽʾ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʧʦʚʝʨʭʥʽ ʧʦ ʜʚʦʭ 
ʪʨʘʻʢʪʦʨʽʷʭ ʽʟ ʜʚʦʤʘ ʪʚʽʨʥʠʤʠ ʧʦʪʨʽʙʥʦ ʧʦʧʝʨʝʜʥʴʦ ʧʦʙʫʜʫʚʘʪʠ ʽ ʧʦʪʽʤ ʚʠʜʽʣʠʪʠ 
ʯʦʪʠʨʠ ʣʽʥʽʾ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʰʘ ʪʚʽʨʥʘ ʙʫʜʝ, ʧʣʘʚʥʦ ʧʝʨʝʪʽʢʘʶʯʠ, 
ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʥʘ ʽʥʰʫ ʪʚʽʨʥʫ, ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʦʜʥʦʯʘʩʥʦ ʧʦ ʜʚʦʭ ʧʨʦʩʪʦʨʦʚʠʭ 
ʪʨʘʻʢʪʦʨʽʷʭ. 
ʊʘʢʽ ʧʦʚʝʨʭʥʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 
ʬʦʨʤ ʧʦʢʨʠʪʪʽʚ, ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʘʙʦ ʧʘʥʜʫʩʽʚ. 
ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʡʧʨʦʩʪʽʰʦʛʦ ʧʘʥʜʫʩʘ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʚʝʨʭʥʶ ʧʦ 
ʦʜʥʽʡ ʪʨʘʻʢʪʦʨʽʾ ʟ ʜʚʦʤʘ ʪʚʽʨʥʠʤʠ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʽ ʧʘʥʜʫʩʘ ʚʠʜʽʣʷʪʠ 
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ʩʧʦʯʘʪʢʫ ʪʨʘʻʢʪʦʨʽʶ (1), ʧʦʪʽʤ ʣʽʥʽʾ ʚ'ʾʟʜʫ ʥʘ ʧʘʥʜʫʩ (2) ʪʘ ʚʠʾʟʜʫ ʟ ʧʘʥʜʫʩʘ (3), 
ʟʘʜʘʥʽ ʫ ʨʽʟʥʠʭ ʨʽʚʥʷʭ. 

 
ɯʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʧʦʚʝʨʭʦʥʴ, ʚʠʟʥʘʯʝʥʠʭ ʬʦʨʤʫʣʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʥʘ 
ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ʉʪʚʦʨʝʥʥʷ / ʇʦʚʝʨʭʥʽ ʚʠʙʝʨʽʪʴ ʢʦʤʘʥʜʫ ʃʽʥʽʾ ̔  ʧʦʚʝʨʭʥʽ. 
ɸʢʪʠʚʫʻʪʴʩʷ ʜʽʘʣʦʛ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʦʙʠʨʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʣʽʥʽʡ ʪʘ 
ʧʦʚʝʨʭʦʥʴ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʠʭ 
ʢʦʦʨʜʠʥʘʪ z=f(x,y) ʘʙʦ ʚʩʽʭ ʪʨʴʦʭ ʢʦʦʨʜʠʥʘʪ ʚʽʜ ʜʝʷʢʠʭ ʧʘʨʘʤʝʪʨʽʚ (u,v). 
 

 

ʈʠʩ. 3.19 ʇʦʙʫʜʦʚʘ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʘʤʠ 

 

 

ɼʽʘʣʦʛ ʜʦʟʚʦʣʷʻ ʟʘʜʘʪʠ ʬʦʨʤʫʣʠ ʟʘʣʝʞʥʦʩʪʝʡ ʢʦʦʨʜʠʥʘʪ, ʚʠʟʥʘʯʠʪʠ ʜʽʘʧʘʟʦʥʠ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʽ 
ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ɼʽʘʣʦʛ ʜʦʟʚʦʣʷʻ ʟʘʜʘʪʠ ʬʦʨʤʫʣʠ ʟʘʣʝʞʥʦʩʪʝʡ ʢʦʦʨʜʠʥʘʪ, ʚʠʟʥʘʯʠʪʠ 
ʜʽʘʧʘʟʦʥʠ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʽ ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʜʠʩʢʨʝʪʠʟʘʮʽʾ. 

ʋ ʧʘʨʘʤʝʪʨʠʯʥʽʡ ʙʽʙʣʽʦʪʝʮʽ ʤʽʩʪʷʪʴʩʷ ʢʽʣʴʢʘ ʧʦʧʫʣʷʨʥʠʭ ʣʽʥʽʡ ʪʘ ʧʦʚʝʨʭʦʥʴ. ɹʽʙʣʽʦʪʝʢʫ ʤʦʞʥʘ 
ʨʦʟʰʠʨʶʚʘʪʠ, ʦʩʢʽʣʴʢʠ ʚʚʝʜʝʥʽ ʬʦʨʤʫʣʠ ʽ ʥʘʙʦʨʠ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʷʢ ʢʦʨʠʩʪʫʚʘʮʴʢʽ 
ʧʦʚʝʨʭʥʽ. 



 

         É2022 LIRALAND Group ɺʩʽ ʧʨʘʚʘ ʟʘʭʠʱʝʥʽ 

ʇʦʟʥʘʯʝʥʥʷ 

ɿʘʟʚʠʯʘʡ ʙʫʚʘʻ ʥʝʦʙʭʽʜʥʦ ʧʦʟʥʘʯʠʪʠ ʚʠʩʦʪʥʽ ʧʦʟʥʘʯʢʠ, ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ, ʚʢʘʟʘʪʠ ʨʦʟʤʽʨʠ 
ʧʨʦʝʢʪʦʚʘʥʠʭ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ, ʘ ʪʘʢʦʞ ʾʭ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʪʘ ʝʣʝʤʝʥʪʽʚ, ʥʘʥʝʩʪʠ ʪʝʢʩʪʦʚʽ 
ʧʦʟʥʘʯʝʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʩʣʫʛʫʻ ʽʥʩʪʨʫʤʝʥʪ ʇʦʟʥʘʯʝʥʥʷ. ʋ ʩʪʨʽʯʮʽ ʚʽʜʧʦʚʽʜʥʽ 
ʢʦʤʘʥʜʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʚʢʣʘʜʮʽ ɸʥʦʪʘʮʽʾ. 

ɯʥʩʪʨʫʤʝʥʪ ʇʦʟʥʘʯʝʥʥʷ ʜʦʩʪʫʧʥʠʡ ʟʘ ʢʦʤʘʥʜʦʶ ʤʝʥʶ ʉʪʚʦʨʠʪʠ/ʇʦʟʥʘʯʝʥʥʷ/ ʃʽʥʽʡʥʠʡ ʨʦʟʤʽʨ 
(ʈʘʜʽʫʩʥʠʡ_ʨʦʟʤʽʨ, ɺʠʩʦʪʥʘ_ʚʽʜʤʽʪʢʘ ̔  ʪ. ʜ.). ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʪʘʢʦʞ ʧʽʢʪʦʛʨʘʤʫ ʇʦʟʥʘʯʝʥʥʷ ʥʘ 
ʧʘʥʝʣʽ ɯʥʩʪʨʫʤʝʥʪʠ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʽʥʩʪʨʫʤʝʥʪʫ ʇʦʟʥʘʯʝʥʥʷ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʚʤʠʢʘʻʪʴʩʷ ʣʦʢʘʪʦʨ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. 

ʈʠʩ. 3.20 ʌʨʘʛʤʝʥʪ ʚʢʣʘʜʢʠ ɸʥʦʪʘʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʇʦʟʥʘʯʝʥʴ 

ɺʠʙʝʨʽʪʴ ʪʠʧ ʧʦʟʥʘʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʢʪʦʛʨʘʤʠ ʫ ʛʨʫʧʽ ʊʠʧ ʨʦʟʤʽʨʫ/ʧʦʟʥʘʯʝʥʥʷ. ʂʥʦʧʢʘ ʟ 
ʧʽʢʪʦʛʨʘʤʦʶ, ʱʦ ʧʦʟʥʘʯʘʻ ʧʦʪʦʯʥʠʡ ʚʠʙʨʘʥʠʡ ʪʠʧ ʧʦʟʥʘʯʝʥʥʷ, ʟʦʙʨʘʞʫʻʪʴʩʷ ʥʘʪʠʩʥʫʪʦʶ. 

ɼʣʷ ʜʝʷʢʠʭ ʪʠʧʽʚ ʨʦʟʤʽʨʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʨʦʟʤʽʨʫ) ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ. 
ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʠ ʽʟ ʛʨʫʧʠ ɺʠʤʽʨʶʚʘʥʥʷ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ, ʫ ʷʢʠʭ ʽ ʚ ʩʢʽʣʴʢʦʭ ʚʠʤʽʨʘʭ ʧʦʚʠʥʝʥ 
ʧʨʘʮʶʚʘʪʠ ʨʦʟʤʽʨ: ʪʽʣʴʢʠ ʚʟʜʦʚʞ X, ʪʽʣʴʢʠ ʚʟʜʦʚʞ Y, ʧʦ ʜʽʘʛʦʥʘʣʽ, ʧʦ ʚʠʩʦʪʽ, ʽʥʰʽ ʢʦʤʙʽʥʘʮʽʾ. 

ɻʨʫʧʘ ʊʝʢʩʪ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʝʢʩʪʫ. ʇʨʘʧʦʨʝʮʴ ʊʝʢʩʪ ʦʟʥʘʯʘʻ, ʱʦ ʟʘʤʽʩʪʴ ʦʙʯʠʩʣʝʥʦʛʦ 
ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʥʘ ʢʨʝʩʣʝʥʥʽ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʪʝʢʩʪ, ʚʚʝʜʝʥʠʡ ʢʦʨʠʩʪʫʚʘʯʝʤ ʫ ʚʽʢʥʽ ʨʝʜʘʛʫʚʘʥʥʷ. 

ɼʣʷ ʧʦʟʥʘʯʝʥʥʷ ʪʠʧʫ ɺʠʥʦʩʢʘ ʪʝʢʩʪʦʚʘ ʟʘʚʞʜʠ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʚʝʜʝʥʠʡ ʪʝʢʩʪ. 

ʊʝʢʩʪ ʤʦʞʝ ʙʫʪʠ ʙʘʛʘʪʦʨʷʜʢʦʚʠʤ. ʑʦʙ ʧʝʨʝʡʪʠ ʜʦ ʥʦʚʦʛʦ ʨʷʜʢʘ ʫ ʚʽʢʥʽ ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʫ, ʥʘʪʠʩʥʽʪʴ 
Ctrl+Enter. 

ʇʦʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʘʙʦ ʪʝʢʩʪʦʚʝ ʚʠʥʝʩʝʥʥʷ ʧʦʤʽʱʘʶʪʴʩʷ ʚ ʤʦʜʝʣʴ, ʢʦʣʠ ʚʠʢʦʥʘʥʦ ʚʚʝʜʝʥʥʷ ʚʩʽʭ 
ʭʘʨʘʢʪʝʨʥʠʭ ʪʦʯʦʢ. ɼʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʦʟʥʘʯʝʥʴ ʨʦʟʤʽʨʽʚ ʧʦʪʨʽʙʥʘ ʨʽʟʥʘ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ: ʜʣʷ ʥʘʥʝʩʝʥʥʷ 
ʪʦʯʢʦʚʦʛʦ ʤʘʨʢʝʨʘ ï ʦʜʥʘ, ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʨʦʟʤʽʨʫ - ʪʨʠ ̔  ʪ. ʜ. ɿʘʚʝʨʰʠʪʠ ʚʚʝʜʝʥʥʷ ʤʦʞʥʘ ʧʦʜʚʽʡʥʠʤ 
ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ, ʷʢʱʦ ʚʞʝ ʚʚʝʜʝʥʦ ʜʦʩʪʘʪʥʴʦ ʪʦʯʦʢ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʟʥʘʯʝʥʥʷ. 
ɼʦʜʘʪʢʦʚʽ ʪʦʯʢʠ ʤʦʞʫʪʴ ʚʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʟʥʘʯʝʥʥʷ ʪʘʢʽ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʧʦʣʦʞʝʥʥʷ ʪʘ 
ʥʘʧʨʷʤʦʢ ʧʦʣʠʮʽ ʜʣʷ ʚʠʩʦʪʥʦʾ ʧʦʟʥʘʯʢʠ ʥʘ ʬʘʩʘʜʽ: ʟʥʠʟʫ, ʟʚʝʨʭʫ, ʣʽʚʦʨʫʯ, ʧʨʘʚʦʨʫʯ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʨʦʟʤʽʨʫ ʪʠʧʫ ʃʘʥʮʶʞʦʢ ʩʧʦʯʘʪʢʫ ʚʚʝʜʽʪʴ ʜʚʽ ʪʦʯʢʠ, ʱʦ ʟʘʜʘʶʪʴ ʧʦʣʦʞʝʥʥʷ ʨʦʟʤʽʨʥʦʛʦ 
ʣʘʥʮʶʞʢʘ. ʇʦʪʽʤ ʚʚʦʜʴʪʝ ʪʦʯʢʠ, ʨʦʟʤʽʨʠ ʤʽʞ ʷʢʠʤʠ ʩʣʽʜ ʧʦʟʥʘʯʠʪʠ. ɿʘʚʝʨʰʠʪʠ ʧʦʙʫʜʦʚʫ ʣʘʥʮʶʞʢʘ 
ʨʦʟʤʽʨʽʚ ʤʦʞʥʘ ʧʦʜʚʽʡʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ ʘʙʦ ʧʦʚʪʦʨʥʠʤ ʚʚʝʜʝʥʥʷʤ ʦʩʪʘʥʥʴʦʾ ʪʦʯʢʠ ʚ ʪʽʡ 
ʞʝ ʧʦʟʠʮʽʾ. 

ʆʜʠʥʠʮʽ ʚʠʤʽʨʫ, ʚ ʷʢʠʭ ʧʦʟʥʘʯʘʻʪʴʩʷ ʨʦʟʤʽʨ (ʢʨʽʤ ʪʝʢʩʪʫ, ʚʚʝʜʝʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʝʤ), ʚʠʟʥʘʯʘʶʪʴʩʷ 
ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ, ʟʘʜʘʥʠʤʠ ʚ ʜʽʘʣʦʟʽ, ʜʦʩʪʫʧʥʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ: ʅʘʣʘʰʪʫʚʘʥʥʷ 
/ʅʘʣʘʰʪʫʚʘʥʥʷ_ʉɸʇʌɯʈ/ʉʪʘʥʜʘʨʪʠ/ ʆʜʠʥʠʮʽ ʚʠʤʽʨʫ ʥʘ ʢʨʝʩʣʝʥʥʷʭ. 
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ʊʝʢʩʪ 

ʏʘʩʪʦ ʧʦʪʨʽʙʥʦ ʧʦʜʘʪʠ ʫ ʧʨʦʝʢʪʽ ʜʝʷʢʫ ʪʝʢʩʪʦʚʫ ʽʥʬʦʨʤʘʮʽʶ: ʥʘʧʠʩʠ ʥʘ ʢʨʝʩʣʝʥʥʷʭ, ʥʘʧʠʩʠ ʥʘ ʧʣʘʥʘʭ 
ʪʘ ʨʦʟʨʽʟʘʭ, ʥʘʧʠʩʠ ʫ 3D. ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʮʠʭ ʟʘʜʘʯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪ ʊʝʢʩʪ. ɯʥʩʪʨʫʤʝʥʪ 
ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʾ ʧʽʢʪʦʛʨʘʤʠ ʥʘ ʚʢʣʘʜʮʽ ɸʥʦʪʘʮʽʾ. 

ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʊʝʢʩʪ. ʋ 
ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʚʤʠʢʘʻʪʴʩʷ ʣʦʢʘʪʦʨ ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. 

 

ʈʠʩ. 3.21 ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʊʝʢʩʪ 

ɺʚʝʜʽʪʴ ʪʝʢʩʪ. ʊʝʢʩʪ ʤʦʞʝ ʙʫʪʠ ʙʘʛʘʪʦʨʷʜʢʦʚʠʤ. ɼʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʥʦʚʦʛʦ ʨʷʜʢʘ ʫ ʚʽʢʥʽ ʨʝʜʘʛʫʚʘʥʥʷ 
ʪʝʢʩʪʫ ʥʘʪʠʩʢʘʡʪʝ Ctrl+Enter. 

ɼʣʷ ʚʩʪʘʚʢʠ ʜʝʷʢʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʤʝʥʶ, ʜʦʩʪʫʧʥʝ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ. 

ɺʠʙʝʨʽʪʴ ʢʦʣʽʨ ʪʝʢʩʪʫ, ʟʘʜʘʡʪʝ ʚʠʩʦʪʫ ʣʽʪʝʨ, ʘ ʜʣʷ 3D ʪʝʢʩʪʫ - ɦ ʝ ʽ ʛʣʠʙʠʥʫ ʣʽʪʝʨ. 

ɺʠʩʦʪʘ ʣʽʪʝʨ ʜʣʷ ʟʚʠʯʘʡʥʦʛʦ ʪʝʢʩʪʫ ʚʚʦʜʠʪʴʩʷ ʚ ʤʽʣʽʤʝʪʨʘʭ ʢʨʝʩʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʦʯʥʦʛʦ 
ʤʘʩʰʪʘʙʫ ʧʣʘʥʫ ʧʦʚʝʨʭʫ, ʚʠʙʨʘʥʦʛʦ ʜʣʷ ʧʨʦʝʢʪʫ. ɺʠʩʦʪʘ ʣʽʪʝʨ ʜʣʷ 3D ʪʝʢʩʪʫ ʪʘ ʛʣʠʙʠʥʘ ʚʚʦʜʷʪʴʩʷ ʚ 
ʢʦʦʨʜʠʥʘʪʘʭ ʤʦʜʝʣʽ. 

ʇʘʨʘʤʝʪʨ ʅʘʭʠʣ ʨʷʜʢʘ ʚʠʟʥʘʯʘʻ ʢʫʪ ʥʘʭʠʣʫ ʨʷʜʢʘ ʪʝʢʩʪʫ ʚ ʛʨʘʜʫʩʘʭ. ʂʫʪ ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜ 
ʛʦʨʠʟʦʥʪʘʣʽ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ. 

ʈʠʩ. 3.22 ʇʘʨʘʤʝʪʨʠ ʪʝʢʩʪʫ ʚ 3D 

ʑʦʙ ʧʦʤʽʩʪʠʪʠ ʪʝʢʩʪ ʫ ʤʦʜʝʣʴ, ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ 3D ʣʦʢʘʪʦʨ, ʢʝʨʦʚʘʥʠʡ ʤʘʥʽʧʫʣʷʪʦʨʦʤ ʤʠʰʘ. ɿʘ 
ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ ʚʚʝʜʽʪʴ ʪʦʯʢʫ ʧʨʠʚ'ʷʟʢʠ ʪʝʢʩʪʫ. ɼʨʫʛʘ ʪʦʯʢʘ ʟʘʜʘʻ ʢʫʪ ʥʘʭʠʣʫ ʨʷʜʢʘ ʪʝʢʩʪʫ. ʗʢʱʦ 
ʚʚʝʩʪʠ ʜʨʫʛʫ ʪʦʯʢʫ ʥʘ ʤʽʩʮʽ ʧʝʨʰʦʾ ʘʙʦ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʚʚʝʜʝʥʥʷ ʜʨʫʛʦʾ ʪʦʯʢʠ, ʥʘʪʠʩʥʫʚʰʠ ʧʨʘʚʫ 
ʢʥʦʧʢʫ ʤʠʰʽ ʽ ʚʠʙʨʘʚʰʠ ʧʫʥʢʪ ʤʝʥʶ ʉʪʚʦʨʠʪʠ, ʪʦ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʢʫʪ ʥʘʭʠʣʫ ʨʷʜʢʘ, 
ʚʚʝʜʝʥʠʡ ʷʢ ʧʘʨʘʤʝʪʨ ʅʘʭʠʣ ʨʷʜʢʘ. 



 

         É2022 LIRALAND Group ɺʩʽ ʧʨʘʚʘ ʟʘʭʠʱʝʥʽ 

ʊʨʠʚʠʤʽʨʥʠʡ ʪʝʢʩʪ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʧʦʪʦʯʥʽʡ ʧʣʦʱʠʥʽ ʧʦʙʫʜʦʚʠ. ʑʦʙ ʨʦʟʤʽʩʪʠʪʠ ʪʝʢʩʪ ʥʘ ʧʦʭʠʣʽʡ 
ʧʦʚʝʨʭʥʽ ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʧʦʻʜʥʘʡʪʝ ʟ ʥʝʶ ʧʣʦʱʠʥʫ ʧʦʙʫʜʦʚʠ. ɼʣʷ ʮʴʦʛʦ ʧʦʤʽʩʪʽʪʴ ʣʦʢʘʪʦʨ ʥʘ 
ʟʦʙʨʘʞʝʥʥʷ ʧʣʦʱʠʥʠ, ʚʠʢʦʥʘʡʪʝ ʥʘʪʠʩʢʘʥʥʷ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ, ʚʠʙʝʨʽʪʴ ʫ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ 
ʢʦʤʘʥʜʫ ʃʉʂ ʥʘ ʦʙ'ʻʢʪ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʣʦʢʘʣʴʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʧʦʚʝʨʥʝʪʴʩʷ ʽ ʧʝʨʝʤʽʩʪʠʪʴʩʷ ʚ 
ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ ʜʦ ʩʫʤʽʱʝʥʥʷ ʧʣʦʱʠʥʠ ʧʦʙʫʜʦʚʠ ʽʟ ʟʘʟʥʘʯʝʥʦʶ ʧʣʦʱʠʥʦʶ ʦʙ'ʻʢʪʘ. ʑʦʙ ʧʦʚʝʨʥʫʪʠ 
ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʤʘʥʜʠ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʃʉʂ ʚ 0,0,0 
ʘʙʦ ʃʉʂ ʚ ʘʙʩ. 0,0,0. 

 

ʃʽʥʽʷ 

ʇʦʙʫʜʦʚʠ 3D ʯʘʩʪʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʧʝʨʝʜʥʴʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʜʝʷʢʠʭ ʜʦʧʦʤʽʞʥʠʭ ʣʽʥʽʡ. 
ʅʘʧʨʠʢʣʘʜ, ʪʨʘʻʢʪʦʨʽʾ ʽ ʪʚʽʨʥʽ ʧʦʚʝʨʭʦʥʴ, ʢʝʨʦʚʘʥʠʭ ʣʽʥʽʷʤʠ. ɯʥʦʜʽ ʧʦʪʨʽʙʥʦ ʥʘʥʝʩʪʠ ʣʽʥʽʾ ʚ ʷʢʦʩʪʽ 
ʜʝʷʢʠʭ ʧʦʟʥʘʯʝʥʴ, ʥʘʧʨʠʢʣʘʜ: çʯʝʨʚʦʥʘè ʣʽʥʽʷ ʟʘʙʫʜʦʚʠ, ʤʝʞʽ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʢʦʥʪʫʨʠ ʩʫʩʽʜʥʽʭ 
ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ ̔  ʪ.ʧ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʦʪʨʽʙʥʦ ʜʦʤʘʣʶʚʘʪʠ ʣʽʥʽʾ ʥʘ ʩʭʝʤʽ ʘʨʤʫʚʘʥʥʷ ʘʙʦ ʥʘ 
ʟʦʙʨʘʞʝʥʥʽ 3D ʤʦʜʝʣʽ ʘʙʦ ʧʨʦʩʪʦ ʟʦʙʨʘʟʠʪʠ ʱʦʩʴ ʫ ʣʽʥʽʷʭ. ɺʩʝ ʮʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʽʥʩʪʨʫʤʝʥʪʫ ʃʽʥʽʷ. 

 

ʈʠʩ. 3.23 ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʃʽʥʽʷ 

ʑʦʙ ʚʠʢʣʠʢʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ʃʽʥʽʷ, ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ ʉʪʚʦʨʠʪʠ / ʃʽʥʽʷ ʘʙʦ ʥʘʪʠʩʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ 
ʃʽʥʽʷ ʫ ʧʘʥʝʣʽ ɯʥʩʪʨʫʤʝʥʪʠ ʢʨʝʩʣʝʥʥʷ ʥʘ ʚʢʣʘʜʮʽ ɸʥʦʪʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʟôʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʃʽʥʽʷ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʣʦʢʘʪʦʨ 
ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. 

ʅʘʣʘʰʪʫʡʪʝ ʪʠʧ ʣʽʥʽʾ, ʚʘʛʫ ʣʽʥʽʾ* ʪʘ ʢʦʣʽʨ ʣʽʥʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʛʨʫʧʽ ɺʠʜ ʣʽʥʽʾ. 
ɺʠʙʝʨʽʪʴ ʰʘʨ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʦ ʷʢʦʛʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʩʪʚʦʨʶʚʘʥʽ ʣʽʥʽʾ. ʋ ʚʽʢʥʽ ʅʘʟʚʘ ʤʦʞʥʘ 
ʚʚʝʩʪʠ ʥʘʟʚʫ ʣʽʥʽʾ, ʥʘʧʨʠʢʣʘʜ: ɻʨʘʥʠʮʷ ʜʽʣʷʥʢʠ. 

ʊʠʧʠ ʣʽʥʽʡ ʚʠʟʥʘʯʘʶʪʴ ʩʧʦʩʦʙʠ ʾʾ ʥʘʢʨʝʩʣʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ: ʰʪʨʠʭʦʚʘ, ʧʫʥʢʪʠʨʥʘ, ʭʚʠʣʷʩʪʘ, ʟʽ 
ʟʣʘʤʘʤʠ, ʟ ʣʽʪʝʨʦʶ -ɺ-, ʟʚʘʨʝʥʠʡ ʰʦʚ ʧʝʨʝʨʠʚʯʘʩʪʠʡ ʟʘʚʦʜʩʴʢʠʡ ̔  ʪ.ʧ. 

ʃʽʥʽʷ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ ʫ ʚʠʜʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʣʘʥʮʶʞʢʘ ʩʝʛʤʝʥʪʽʚ: ʚʽʜʨʽʟʢʽʚ ʧʨʷʤʠʭ ʽ ʜʫʛ 
ʦʢʨʫʞʥʦʩʪʝʡ. ʃʽʥʽʷ ʤʦʞʝ ʙʫʪʠ ʟʘʤʢʥʝʥʦʶ ʘʙʦ ʥʝʟʘʤʢʥʝʥʦʶ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʠ ʽʟ ʛʨʫʧʠ 
ʉʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʠʧʦʤ ʩʝʛʤʝʥʪʫ, ʙʝʟʧʝʨʝʨʚʥʽʩʪʶ, ʟʘʤʠʢʘʥʥʷʤ. 

ʃʽʥʽʾ, ʧʦʙʫʜʦʚʘ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ 3D ʚʠʜʽ, ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʤʦʜʝʣʴ ʧʦʪʦʯʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʧʦʚʝʨʭʫ. ʊʘʢʽ 
ʣʽʥʽʾ ʙʫʜʫʪʴ ʚʠʜʥʽ ʥʘ ʚʩʽʭ ʧʨʦʝʢʮʽʷʭ. ʃʽʥʽʾ, ʧʦʙʫʜʦʚʘ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʚʠʜʽ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ (ʧʣʘʥ, 
ʬʘʩʘʜ, ʨʦʟʨʽʟ), ʙʫʜʫʪʴ ʚʠʜʠʤʽ ʣʠʰʝ ʥʘ ʪʦʤʫ ʚʠʜʽ, ʥʘ ʷʢʦʤʫ ʟʙʫʜʦʚʘʥʽ. ʎʝ ʚʽʜʥʦʩʠʪʴʩʷ ʽ ʜʦ ʦʧʝʨʘʮʽʡ 
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ʢʦʧʽʶʚʘʥʥʷ Ctrl+C, Ctrl+V. ʃʽʥʽʾ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʚʠʜʫ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ, ʤʦʞʫʪʴ ʧʝʨʝʢʨʠʚʘʪʠ 
ʟʦʙʨʘʞʝʥʥʷ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ ʘʙʦ, ʥʘʚʧʘʢʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʽʦʨʠʪʝʪʫ (ʜʠʚ. ʧ.7.9). 

ʇʘʨʘʤʝʪʨ ʂʦʝʬ. ʘʧʨʦʢʩʠʤʘʮʽʾ ʚʠʟʥʘʯʘʻ ʪʦʯʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʨʠʚʠʭ ʣʽʥʽʡ: ʩʧʣʘʡʥʽʚ, ʜʫʛ 
ʦʢʨʫʞʥʦʩʪʝʡ. 

ʇʘʨʘʤʝʪʨ ʄʘʩʪhʘʙ ʬʦʨʤʠ ʣʽʥʽʾ ʚʠʟʥʘʯʘʻ ʤʘʩʰʪʘʙ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʣʽʥʽʡ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ: ʭʚʠʣʷʩʪʽ, 
ʟʠʛʟʘʛʦʧʦʜʽʙʥʽ ʪʘ ʽʥʰʽ. ʏʠʤ ʙʽʣʴʰʠʡ ʤʘʩʰʪʘʙ, ʪʠʤ ʤʝʥʰʝ ʬʽʛʫʨ ʣʽʥʽʾ, ʱʦ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʧʦʤʽʩʪʠʪʴʩʷ 
ʥʘ ʟʘʜʘʥʽʡ ʜʦʚʞʠʥʽ. 

*ʇʨʠʤʽʪʢʘ. ʊʦʚʱʠʥʘ ʟʦʙʨʘʞʫʚʘʥʦʾ ʣʽʥʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʰʪʘʙʫ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʚʽʜ 
ʧʨʠʟʥʘʯʝʥʦʾ ʾʡ ʚʘʛʠ. ʋ ʬʘʡʣʽ SAPFIR.lwt ʫ ʪʝʢʩʪʦʚʦʤʫ ʚʠʜʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʪʘʙʣʠʮʷ 
ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʘʛʠ ʣʽʥʽʡ ʟʘʚʪʦʚʰʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʩʰʪʘʙʫ ʚʠʜʫ. ʊʦʚʱʠʥʠ ʚ ʪʘʙʣʠʮʽ 
ʚʢʘʟʘʥʽ ʫ ʤʽʣʽʤʝʪʨʘʭ. ʑʦʙ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʪʘʙʣʠʮʶ, ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʙʫʜ-ɹ̫ ʢʠʡ ʪʝʢʩʪʦʚʠʡ 
ʨʝʜʘʢʪʦʨ, ʥʘʧʨʠʢʣʘʜ, notepad.exe. ʌʘʡʣ SAPFIR.lwt ʤʦʞʥʘ ʟʥʘʡʪʠ, ʥʘʧʨʠʢʣʘʜ, ʫ ʢʘʪʘʣʦʟʽ: 
C:\Users\Public\Documents\SAPFIR\Sapfir 2022\Initial. 
ʋ ʮʴʦʤʫ ʞ ʢʘʪʘʣʦʟʽ ʟʥʘʭʦʜʷʪʴʩʷ SAPFIR.lin ð ʬʘʡʣ ʦʧʠʩʫ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʪʠʧʽʚ ʣʽʥʽʡ ̔  
SAPFIR.shp ð ʬʘʡʣ ʦʧʠʩʫ ʬʦʨʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʪʠʧʽʚ ʣʽʥʽʡ. 

 

ʐʪʨʠʭʫʚʘʥʥʷ 

ɯʥʩʪʨʫʤʝʥʪ ʐʪʨʠʭʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʚʝʩʪʠ ʫ 3D-ʤʦʜʝʣʴ ʘʙʦ ʥʘʥʝʩʪʠ ʥʘ ʾʾ ʟʦʙʨʘʞʝʥʥʷ 
ʟʘʰʪʨʠʭʦʚʘʥʠʡ ʧʦʣʽʛʦʥ ʽʟ ʟʘʣʠʚʢʦʶ ʬʦʥʫ ʘʙʦ ʙʝʟ ʥʝʾ. ʗʢʱʦ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 
ʛʨʘʬʽʯʥʦʤʫ 3D-ʚʠʜʽ, ʝʣʝʤʝʥʪ ʪʠʧʫ ʐʪʨʠʭʫʚʘʥʥʷ ʧʦʪʨʘʧʣʷʻ ʚ ʤʦʜʝʣʴ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ. ʗʢʱʦ 
ʟʘʩʪʦʩʦʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ʫ ʚʽʢʥʽ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ: ʥʘ ʧʣʘʥʽ ʧʦʚʝʨʭʫ, ʬʘʩʘʜʽ ʘʙʦ ʨʦʟʨʽʟʽ, ʪʦʜʽ ʝʣʝʤʝʥʪ 
ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʦʚʝʨʭ ʟʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ ʫ ʚʽʢʥʽ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʩʪʨʫʤʝʥʪ, ʚʠ 
ʪʘʢʦʞ ʤʦʞʝʪʝ ʩʪʚʦʨʶʚʘʪʠ ʟʘʰʪʨʠʭʦʚʘʥʽ ʦʙʣʘʩʪʽ ʥʘ ʣʠʩʪʘʭ ʢʨʝʩʣʝʥʴ. 

ʈʠʩ. 3.24 ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʐʪʨʠʭʫʚʘʥʥʷ 

ʑʦʙ ʚʠʢʣʠʢʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ʐʪʨʠʭʫʚʘʥʥʷ, ʥʘʪʠʩʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ ʐʪʨʠʭʫʚʘʥʥʷ ʥʘ ʧʘʥʝʣʽ 
ɯʥʩʪʨʫʤʝʥʪʠ ʢʨʝʩʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟôʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʐʪʨʠʭʫʚʘʥʥʷ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʣʦʢʘʪʦʨ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʚʚʝʜʝʥʥʷ 
ʪʦʯʦʢ. 

ʅʘʣʘʰʪʫʡʪʝ ʪʠʧ, ʪʦʚʱʠʥʫ ʪʘ ʢʦʣʽʨ ʣʽʥʽʡ ʰʪʨʠʭʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʛʨʫʧʽ ʃʽʥʽʾ 
ʰʪʨʠʭʫʚʘʥʥ.̫ ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ ʚʠʛʣʷʜ ʣʽʥʽʾ ʢʦʥʪʫʨʫ ʟʘʰʪʨʠʭʦʚʘʥʦʾ ʦʙʣʘʩʪʽ. 
ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʘʧʦʨʮʽ, ʤʦʞʥʘ ʚʤʠʢʘʪʠ/ʚʠʤʠʢʘʪʠ ʣʽʥʽʾ ʰʪʨʠʭʽʚ ʪʘ ʣʽʥʽʶ ʢʦʥʪʫʨʫ. 

ɿʘʜʘʡʪʝ ʢʫʪ ̔  ʢʨʦʢ h ʪʨʠʭʫʚʘʥʥʷ. ʂʨʦʢ ʚʚʦʜʠʪʴʩʷ ʫ ʤʽʣʽʤʝʪʨʘʭ ʢʨʝʩʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʦʯʥʦʛʦ 
ʤʘʩʰʪʘʙʫ. ɺʠʙʝʨʽʪʴ ʰʘʨ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʦ ʷʢʦʛʦ ʤʘʻ ʙʫʪʠ ʚʽʜʥʝʩʝʥʦ ʩʪʚʦʨʶʚʘʥʝ ʰʪʨʠʭʫʚʘʥʥʷ. ʋ ʚʽʢʥʽ 
ʅʘʟʚʘ ʤʦʞʥʘ ʚʚʝʩʪʠ ʥʘʟʚʫ ʰʪʨʠʭʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ: çɻʘʟʦʥè, çʇʘʨʢʫʚʘʥʥʷè, çɿʝʣʝʥʘ ʟʦʥʘè ̔  ʪ.ʧ. 
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ʇʘʨʘʤʝʪʨ ɿʘʧʦʚʥʝʥʥʷ ʩʣʫʞʠʪʴ, ʱʦʙ ʫʚʽʤʢʥʫʪʠ/ʚʠʤʢʥʫʪʠ ʟʘʧʦʚʥʝʥʥʷ ʰʪʨʠʭʫʚʘʥʥʷ ʢʦʣʴʦʨʦʤ ʬʦʥʫ 
ʪʘ ʚʠʙʨʘʪʠ ʢʦʣʽʨ ʬʦʥʫ. ɯʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʨʘʩʪʨʦʚʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʬʦʥʫ ʟʘʰʪʨʠʭʦʚʘʥʦʾ ʦʙʣʘʩʪʽ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʢʩʪʫʨ ʽʟ ʧʦʪʦʯʥʦʾ ʧʘʣʽʪʨʠ. 

ʐʪʨʠʭʫʚʘʥʥʷ ʦʙʤʝʞʝʥʦ ʣʽʥʽʻʶ ʢʦʥʪʫʨʫ. ʃʽʥʽʷ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʟʘʤʢʥʫʪʦʛʦ ʣʘʥʮʶʞʢʘ 
ʩʝʛʤʝʥʪʽʚ: ʚʽʜʨʽʟʢʽʚ ʧʨʷʤʠʭ ʽ ʜʫʛ ʦʢʨʫʞʥʦʩʪʝʡ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʠ ʽʟ ʛʨʫʧʠ ʉʧʦʩʽʙ ʧʦʙʫʜʦʚʠ 
ʜʣʷ ʫʧʨʘʚʣʽʥʥ̫ ʪʠʧʦʤ ʩʝʛʤʝʥʪʫ. 

ʗʢʱʦ ʚʠʢʦʥʫʚʘʪʠ ʧʦʙʫʜʦʚʫ ʰʪʨʠʭʫʚʘʥʥʷ ʫ ʚʽʢʥʽ 3D ʚʠʜʫ, ʪʦ ʤʦʜʝʣʴ ʰʪʨʠʭʫʚʘʥʥʷ ʙʫʜʝ ʧʦʤʽʱʝʥʘ ʚ 3D 
ʤʦʜʝʣʴ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ̔, ʦʪʞʝ, ʙʫʜʝ ʚʠʜʥʘ ʫ ʚʩʽʭ ʚʠʜʘʭ ʽ ʥʘ ʚʩʽʭ ʽʥʰʠʭ ʧʨʦʝʢʮʽʷʭ ʤʦʜʝʣʽ. ʗʢʱʦ 
ʩʪʚʦʨʶʚʘʪʠ ʰʪʨʠʭʫʚʘʥʥʷ ʫ ʚʠʜʘʭ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʧʣʘʥ, ʬʘʩʘʜ, ʨʦʟʨʽʟ, ʪʦ ʤʦʜʝʣʴ 
ʰʪʨʠʭʫʚʘʥʥʷ ʥʘʣʝʞʘʪʠʤʝ ʪʽʣʴʢʠ ʪʦʤʫ ʚʠʜʫ, ʚ ʷʢʦʤʫ ʩʪʚʦʨʝʥʘ, ʥʘ ʽʥʰʠʭ ʚʠʜʘʭ ʥʝ ʚʽʜʦʙʨʘʞʘʪʠʤʝʪʴʩʷ. 
ʊʘʢʘ ʤʦʜʝʣʴ ʚʠʜʘʣʷʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʚʠʜʦʤ, ʷʢʦʤʫ ʥʘʣʝʞʠʪʴ. 

ɺ ʝʣʝʤʝʥʪʽ ʪʠʧʫ ʐʪʨʠʭʫʚʘʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʆʪʚʽʨ. ʅʘ ʨʠʩ. 3.21 ʟʦʙʨʘʞʝʥʦ ʰʪʨʠʭʫʚʘʥʥʷ ʟ ʦʪʚʦʨʦʤ. 

 

 

ʇʨʠ ʥʘʥʝʩʝʥʥʽ ʐʪʨʠʭʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʚʦʥʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʧʝʨʝʜʥʴʦʤʫ ʧʣʘʥʽ. 

ʐʪʨʠʭʫʚʘʥʥʷ, ʧʦʙʫʜʦʚʘʥʝ ʧʽʟʥʽʰʝ, ʧʝʨʝʢʨʠʚʘʪʠʤʝ ʧʦʧʝʨʝʜʥʻ. ʄʦʞʥʘ ʧʝʨʝʥʝʩʪʠ ʦʙ'ʻʢʪʠ ʥʘ ʟʘʜʥʽʡ ʧʣʘʥ ʫ ʚʠʛʣʷʜʽ 
ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʘʙʦ ʩʢʦʨʠʛʫʚʘʪʠ ʾʭ ʧʨʽʦʨʠʪʝʪʠ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʘʥʜʠ ʫʧʨʘʚʣʽʥʥʷ 
ʧʨʽʦʨʠʪʝʪʘʤʠ ʚ ʨʝʞʠʤʽ ɺʢʘʟʽʚʢʘ (ʜʠʚ. ʧ.7.9). 

 

ʇʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʨʘʩʪʨʦʚʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʝʣʝʤʝʥʪʫ ʪʠʧʫ ʐʪʨʠʭʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʥʘʥʝʩʝʥʥʷ ʪʝʢʩʪʫʨʠ 
ʟ ʙʽʙʣʽʦʪʝʢʠ (ʜʠʚ. ʧ.7.10) ʩʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʘʨʘʤʝʪʨ ʄʘʩʰʪʘʙʫʚʘʥʥʷ. ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ: ɭ, ʅʝʤʘʻ. 
ʇʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ, ʯʠ ʙʫʜʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʤʘʩʰʪʘʙ ʨʝʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʪʝʢʩʪʫʨʠ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ 
ʝʣʝʤʝʥʪʘ. 
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ʌʘʩʘʜ / ʈʦʟʨʽʟ 

ɯʥʩʪʨʫʤʝʥʪ ʌʘʩʘʜ /ʈʦʟʨʽʟ ʩʣʫʞʠʪʴ ʜʣʷ ʟʘʚʜʘʥʥʷ ʩʽʯʥʠʭ ʧʣʦʱʠʥ ʽ ʥʘʧʨʷʤʫ ʧʦʛʣʷʜʫ ʜʣʷ ʧʦʙʫʜʦʚʠ 
ʨʦʟʨʽʟʽʚ ʽ ʬʘʩʘʜʽʚ ʤʦʜʝʣʽ ʧʨʦʝʢʪʦʚʘʥʦʾ ʙʫʜʽʚʣʽ. 

ʑʦʙ ʚʠʢʣʠʢʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ʌʘʩʘʜ ʘʙʦ ʈʦʟʨʽʟ, ʚʠʙʝʨʽʪʴ ʚʽʜʧʦʚʽʜʥʫ ʢʦʤʘʥʜʫ ʥʘ ʧʘʥʝʣʽ ɺʠʜʠ ʥʘ 
ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ɺʠʜ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟôʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʽʥʩʪʨʫʤʝʥʪʫ ʌʘʩʘʜ ʘʙʦ ʈʦʟʨʽʟ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʣʦʢʘʪʦʨ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. 

 

ʈʠʩ. 3.25 ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʌʘʩʘʜ / ʈʦʟʨʽʟ 

ɺʚʝʜʽʪʴ ʤʘʨʢʫʚʘʥʥʷ ʬʘʩʘʜʫ ʘʙʦ ʨʦʟʨʽʟʫ ʫ ʚʽʢʥʽ ʇʦʟʥʘʯʝʥʥʷ. ɼʣʷ ʤʘʨʢʫʚʘʥʥʷ ʨʦʟʨʽʟʽʚ ʽ ʧʝʨʝʨʽʟʽʚ ʩʣʽʜ 
ʚʚʝʩʪʠ ʦʜʥʫ ʣʽʪʝʨʫ, ʥʘʧʨʠʢʣʘʜ: ɸ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʽʟ ʙʫʜʝ ʧʦʟʥʘʯʝʥʦ: ɸ-ɸ. ɼʣʷ ʤʘʨʢʫʚʘʥʥʷ ʬʘʩʘʜʫ 
ʤʦʞʥʘ ʚʚʝʩʪʠ ʜʦʚʽʣʴʥʠʡ ʨʷʜʦʢ ʩʠʤʚʦʣʽʚ, ʥʘʧʨʠʢʣʘʜ ʌʘʩʘʜ ʧʽʚʜʝʥʥʠʡ. ʎʝʡ ʨʷʜʦʢ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʦ 
ʥʘ ʧʣʘʥʽ. ɺʚʝʜʽʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ ʜʚʽ ʪʦʯʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʣʽʜ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʣʦʱʠʥʠ 
ʧʝʨʝʨʽʟʫ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. 

ʄʦʜʝʣʽ ʨʦʟʨʽʟʽʚ ʽ ʬʘʩʘʜʽʚ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʧʨʦʝʢʪʽ ʙʫʜʽʚʣʽ ʚ ʨʦʟʜʽʣ ʈʦʟʨʽʟ / ʌʘʩʘʜ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ 
ʚʽʢʥʦ ʉʪʨʫʢʪʫʨʘ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʝʢʪʫ. ʅʘʪʠʩʥʫʚʰʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʫ ʚʽʢʥʽ 
ʉʪʨʫʢʪʫʨʘ ʜʦʩʪʫʧʥʦ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʫʥʢʪ ʤʝʥʶ ʇʦʢʘʟʘʪʠ ʨʦʟʨʽʟ, ʱʦʙ ʧʦʙʘʯʠʪʠ 
ʨʦʟʨʽʟ ʤʦʜʝʣʽ ʟʘʜʘʥʦʶ ʧʣʦʱʠʥʦʶ. 

ɿ ʤʦʜʝʣʷʤʠ ʬʘʩʘʜʽʚ ʪʘ ʨʦʟʨʽʟʽʚ ʧʦʚ'ʷʟʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʚʠʜʠ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ. ɺʠʜʠ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ 
ʤʦʞʫʪʴ ʥʘʩʠʯʫʚʘʪʠʩʴ ʜʦʜʘʪʢʦʚʠʤʠ ʛʨʘʬʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 
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ʆʩʚʽʪʣʝʥʥʷ 

ɯʥʩʪʨʫʤʝʥʪ ʆʩʚʽʪʣʝʥʥʷ ʩʣʫʞʠʪʴ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ ʩʮʝʥʠ. ɿ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ 
ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʨʝʜʘʛʫʚʘʪʠ ʤʦʜʝʣʽ ʜʞʝʨʝʣ ʩʚʽʪʣʘ ʫ ʧʨʦʩʪʦʨʽ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʫ. 

ɼʦʩʪʫʧ ʜʦ ʽʥʩʪʨʫʤʝʥʪʫ ʆʩʚʽʪʣʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʡʤʝʥʥʦʾ ʧʘʥʝʣʽ ʥʘ ʚʢʣʘʜʮʽ 
ʩʪʨʽʯʢʠ ɺʠʜʠ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʧʘʥʝʣʝʡ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟôʷʚʣʷʻʪʴʩʷ ʨʷʜʦʢ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʽʥʩʪʨʫʤʝʥʪʫ ʆʩʚʽʪʣʝʥʥʷ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫʤʦʚʥʽ ʤʦʜʝʣʽ ʽʩʥʫʶʯʠʭ ʜʞʝʨʝʣ ʩʚʽʪʣʘ, 
ʷʢʱʦ ʪʘʢʽ ʩʪʚʦʨʝʥʽ ʨʘʥʽʰʝ. 

 

ʈʠʩ. 3.26 ʇʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʆʩʚʽʪʣʝʥʥʷ 

ʃʦʢʘʪʦʨ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. ʇʽʩʣʷ ʧʝʨʝʤʽʱʝʥʥʷʤʠ ʣʦʢʘʪʦʨʘ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʫʤʦʚʥʘ 
ʤʦʜʝʣʴ ʥʦʚʦʩʪʚʦʨʝʥʦʛʦ ʜʞʝʨʝʣʘ ʚʠʙʨʘʥʦʛʦ ʪʠʧʫ. 

ʅʘ ʧʘʥʝʣʽ ʆʩʚʽʪʣʝʥʥʷ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʢʽʣʴʢʘ ʪʠʧʽʚ ʜʞʝʨʝʣ ʩʚʽʪʣʘ: 

ʥʝʩʢʽʥʯʝʥʥʦ ʚʽʜʜʘʣʝʥʠʡ (çʉʦʥʮʝè), ʪʦʯʢʦʚʠʡ ʥʝʥʘʧʨʘʚʣʝʥʠʡ, ʪʦʯʢʦʚʠʡ ʩʧʨʷʤʦʚʘʥʠʡ. ʂʦʞʥʝ ʜʞʝʨʝʣʦ 
ʩʚʽʪʣʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʷʜʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʢʝʨʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʽʥʥʷ. 

ʅʘʣʘʰʪʦʚʫʻʤʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʠʞʢʘ ɯʥʪʝʥʩʠʚʥʽʩʪʴ. 

ɺʠʙʠʨʘʻʤʦ ʢʦʣʽʨ ʩʚʽʪʣʘ, ʷʢʝ ʚʠʧʫʩʢʘʻʪʴʩʷ ʜʞʝʨʝʣʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʣʦʛʫ ʚʠʙʦʨʫ ʢʦʣʴʦʨʫ, 
ʜʦʩʪʫʧʥʦʛʦ ʟʘ ʥʘʪʠʩʢʘʥʥʷʤ ʢʦʣʽʨʥʦʾ ʢʥʦʧʢʠ. 

ɿʘʜʘʻʤʦ ʥʘʟʚʫ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʫ ʚʽʢʥʽ ʨʝʜʘʛʫʚʘʥʥʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʟʛʘʩʘʥʥʷ ʨʝʛʫʣʶʻ ʚʧʣʠʚ ʚʽʜʩʪʘʥʽ ʚʽʜ ʜʞʝʨʝʣʘ ʥʘ ʦʩʚʽʪʣʝʥʽʩʪʴ ʦʩʚʽʪʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʇʦʟʠʮʽʶ, ʥʘʧʨʷʤʦʢ ʪʘ ʪʽʣʝʩʥʠʡ ʢʫʪ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ ʩʣʽʜ ʟʘʜʘʪʠ ʛʨʘʬʽʯʥʦ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ 
ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ. 

ɼʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʝʨʝʤʽʱʝʥʥʷ ʘʙʦ ʚʠʜʘʣʝʥʥʷ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʠʭ ʜʞʝʨʝʣ ʩʚʽʪʣʘ 
ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʨʝʞʠʤ ɺʢʘʟʽʚʢʘ. ʇʨʠ ʚʢʘʟʽʚʮʽ ʢʫʨʩʦʨʦʤ ʫʤʦʚʥʦʾ ʤʦʜʝʣʽ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʘʚʪʦʤʘʪʠʯʥʦ 
ʟ'ʷʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʆʩʚʽʪʣʝʥʥʷ. ʉʪʘʥ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʦʙʨʘʞʘʻ 
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ʧʦʪʦʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʢʘʟʘʥʦʛʦ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʧʽʜʩʚʽʯʫʶʪʴʩʷ ʢʝʨʫʶʯʽ ʪʦʯʢʠ 
ʚʢʘʟʘʥʦʛʦ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ. ɰʭʥʻ ʧʦʣʦʞʝʥʥʷ ʚʠʟʥʘʯʘʻ ʧʦʣʦʞʝʥʥʷ ʜʞʝʨʝʣʘ, ʡʦʛʦ ʥʘʧʨʷʤʦʢ ʽ ʪʽʣʝʩʥʠʡ 
ʢʫʪ ʧʦʰʠʨʝʥʥʷ ʩʚʽʪʣʘ. ɺʢʘʟʫʡʪʝ ʢʝʨʫʶʯʽ ʪʦʯʢʠ ʢʫʨʩʦʨʦʤ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʣʦʢʘʪʦʨ ʜʣʷ ʾʭ 
ʧʝʨʝʤʽʱʝʥʥʷ. 

ʋʤʦʚʥʽ ʟʦʙʨʘʞʝʥʥʷ ʜʞʝʨʝʣ ʩʚʽʪʣʘ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʦʢʘʟʘʥʽ. ʑʦʙ ʟʨʦʙʠʪʠ ʾʭ ʚʠʜʠʤʠʤʠ, ʚʠʙʝʨʽʪʴ 
ʽʥʩʪʨʫʤʝʥʪ ʆʩʚʽʪʣʝʥʥʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ ʨʝʜʘʛʫʚʘʥʥʷ ʽʩʥʫʶʯʠʭ ʜʞʝʨʝʣ ʩʚʽʪʣʘ ʫ ʨʝʞʠʤʽ 
ɺʢʘʟʽʚʢʘ. ʋʤʦʚʥʽ ʟʦʙʨʘʞʝʥʥʷ ʙʫʜʫʪʴ ʚʠʜʠʤʽ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʙʫʜʝ ʚʠʙʨʘʥʦ ʽʥʩʪʨʫʤʝʥʪ ʽʥʰʦʛʦ ʪʠʧʫ. 

 

.



 

         É2022 LIRALAND Group ɺʩʽ ʧʨʘʚʘ ʟʘʭʠʱʝʥʽ 

ʅʘʣʘʰʪʫʚʘʥʥʷ  

ʅʘʣʘʰʪʫʚʘʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʫ ʜʦʚʦʜʠʪʴʩʷ ʩʧʦʩʪʝʨʽʛʘʪʠ ʩʪʘʥ ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ ʾʾ 
ʟʦʙʨʘʞʝʥʴ ʫ ʛʨʘʬʽʯʥʠʭ ʚʽʢʥʘʭ. ʑʦʙ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʚ ʝʬʝʢʪʠʚʥʠʤ ʫ ʨʽʟʥʠʭ ʧʨʦʝʢʪʥʠʭ 
ʩʠʪʫʘʮʽʷʭ, ʜʦʚʦʜʠʪʴʩʷ ʧʝʨʝʤʠʢʘʪʠ ʩʧʦʩʦʙʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ, ʧʨʦʚʦʜʠʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʛʨʘʬʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ. 

ɼʣʷ ʰʚʠʜʢʦʛʦ ʧʝʨʝʤʠʢʘʥʥʷ ʩʧʦʩʦʙʽʚ ʟʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʚʩʪʘʥʦʚʣʝʥʽ ʨʝʞʠʤʠ, ʷʢʽ 
ʜʦʩʪʫʧʥʽ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʧʽʢʪʦʛʨʘʤ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ɺʽʟʫʘʣʽʟʘʮʽʷ (ʜʠʚ. ʨʠʩ. 4.1). 

 

 

ʈʠʩ. 4.1 ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ɺʽʟʫʘʣʽʟʘʮʽʷ 

 

 

ʂʦʤʘʥʜʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʞʠʤʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʢʘʨʢʘʩʥʦʾ ʤʦʜʝʣʽ. ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʧʦʚʝʨʭʥʽ 
ʤʦʜʝʣʽ ʥʝ ʟʘʧʦʚʥʶʶʪʴʩʷ ʢʦʣʴʦʨʦʤ. ɿʦʙʨʘʞʫʶʪʴʩʷ ʣʠʰʝ ʣʽʥʽʾ ʢʦʥʪʫʨʽʚ ʛʨʘʥʝʡ ʤʦʜʝʣʽ. ʇʨʠ 
ʚʢʘʟʽʚʮʽ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ, ʱʦʙ ʚʠʜʽʣʠʪʠ ʦʙ'ʻʢʪ, ʩʣʽʜ ʥʘʚʦʜʠʪʠ ʢʫʨʩʦʨ ʤʠʰʽ ʥʘ ʣʽʥʽʶ, ʱʦ ʟʦʙʨʘʞʘʻ 
ʨʝʙʨʦ ʝʣʝʤʝʥʪʘ. 

 

ʂʦʤʘʥʜʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʞʠʤʫ ʤʦʥʦʭʨʦʤʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʟ ʧʨʠʭʦʚʘʥʥʷʤ ʥʝʚʠʜʠʤʠʭ ʧʦʚʝʨʭʦʥʴ. 
ʋ ʮʴʦʤʫ ʪʘ ʽʥʰʠʭ ʨʝʞʠʤʘʭ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʟ ʟʘʣʠʚʢʦʶ ʛʨʘʥʝʡ ʚʢʘʟʽʚʢʘ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ ʢʫʨʩʦʨʦʤ 
ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʧʦʚʝʨʭʥʽ. 

 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʦʚʢʠ ʨʝʞʠʤʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʟ ʟʘʧʦʚʥʝʥʥʷʤ ʛʨʘʥʝʡ ʫ ʩʣʫʞʙʦʚʠʭ ʢʦʣʴʦʨʘʭ. 
ʇʝʨʝʜʙʘʯʘʻ ʚʠʜʘʣʝʥʥʷ ʥʝʚʠʜʠʤʠʭ ʧʦʚʝʨʭʦʥʴ ʪʘ ʦʙʚʝʜʝʥʥʷ ʢʦʥʪʫʨʽʚ ʛʨʘʥʝʡ ʣʽʥʽʷʤʠ. 

 

ʂʦʤʘʥʜʘ ʫʩʪʘʥʦʚʢʠ ʨʝʞʠʤʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟ ʪʝʢʩʪʫʨʘʤʠ ʤʘʪʝʨʽʘʣʽʚ. ʃʽʥʽʾ ʢʦʥʪʫʨʽʚ ʛʨʘʥʝʡ 
ʧʦʜʘʚʣʷʶʪʴʩʷ. 

 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʝʥʥʷ ʨʝʞʠʤʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ. ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʩʣʫʞʠʪʴ 
ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʢʦʥʩʪʨʫʢʮʽʾ. ʎʝʡ ʨʝʞʠʤ ʩʧʨʦʱʫʻ ʧʦʙʫʜʦʚʫ ʝʣʝʤʝʥʪʽʚ, 
ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ ʷʢʠʭ ʧʦʚʠʥʥʽ ʩʪʠʢʫʚʘʪʠʩʷ: ʢʨʘʾ ʧʣʘʩʪʠʥ ʪʘ ʢʨʘʾ ʧʨʦʨʽʟʽʚ ʫ ʧʣʘʩʪʠʥʘʭ, ʢʽʥʮʽ 
ʩʪʝʨʞʥʽʚ ʪʦʱʦ. ʈʝʞʠʤ ʪʘʢʦʞ ʧʦʣʝʛʰʫʻ ʧʦʰʫʢ ʪʘ ʫʩʫʥʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʥʝʢʦʨʝʢʪʥʦʩʪʝʡ, ʱʦ 
ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʘʜʝʢʚʘʪʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. 

 

ʂʦʤʘʥʜʘ ʇʨʠʭʦʚʘʪʠ ʚʠʜʽʣʝʥʽ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʜʽʣʝʥʽ ʝʣʝʤʝʥʪʠ ʤʦʜʝʣʽ ʪʠʤʯʘʩʦʚʦ 
ʥʝʚʠʜʠʤʠʤʠ. 

 
ʇʦʢʘʟʘʪʠ ʪʽʣʴʢʠ ʚʠʜʽʣʝʥʽ ʦʙ'ʻʢʪʠ. ʂʦʤʘʥʜʘ ʜʦʟʚʦʣʷʻ ʧʨʠʭʦʚʘʪʠ ʚʩʽ ʦʙ'ʻʢʪʠ, ʢʨʽʤ ʪʠʭ, ʱʦ 
ʚʠʜʽʣʝʥʽ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ. 

 

ʇʦʢʘʟʘʪʠ ʘʢʪʠʚʥʠʡ ʧʦʚʝʨʭ. ʂʦʤʘʥʜʘ ʜʦʟʚʦʣʷʻ ʧʨʠʭʦʚʘʪʠ ʚʩʽ ʝʣʝʤʝʥʪʠ, ʢʨʽʤ ʪʠʭ, ʱʦ ʥʘʣʝʞʘʪʴ 
ʜʦ ʧʦʪʦʯʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʧʦʚʝʨʭʫ. 

 

ʂʦʤʘʥʜʘ ʇʦʢʘʟʘʪʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʨʦʙʠʪʴ ʚʠʜʠʤʠʤʠ ʚʩʽ ʦʙ'ʻʢʪʠ, ʷʢʽ ʨʘʥʽʰʝ ʙʫʣʠ ʪʠʤʯʘʩʦʚʦ 
ʧʨʠʭʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʘʥʜʠ ʇʨʠʭʦʚʘʪʠ ʦʙ'ʻʢʪʠ. 

 

ʂʦʤʘʥʜʘ ʇʦʢʘʟʘʪʠ ʘʨʤʘʪʫʨʫ ʨʦʙʠʪʴ ʚʠʜʠʤʦʶ ʘʨʤʘʪʫʨʫ ʪʠʭ ʝʣʝʤʝʥʪʽʚ, ʢʦʪʨʠʤ ʜʦʟʚʦʣʝʥʘ 
ʚʽʟʫʘʣʽʟʘʮʽʷ ʘʨʤʘʪʫʨʠ ʚ 3D. ʗʢʱʦ ʚ ʤʦʤʝʥʪ ʚʠʢʣʠʢʫ ʮʽʻʾ ʢʦʤʘʥʜʠ ʤʦʜʝʣʽ ʤʘʶʪʴ ʚʠʜʽʣʝʥʽ 
ʝʣʝʤʝʥʪʠ, ʪʦ ʜʣʷ ʥʠʭ ʚʢʣʶʯʘʻʪʴʩʷ ʜʦʟʚʽʣ ʧʦʢʘʟʫ ʘʨʤʘʪʫʨʠ ʚ 3D. 

 

ʂʦʤʘʥʜʘ ʐʘʨʠ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʢʣʠʢʘʪʠ ʜʽʘʣʦʛ ʐʘʨʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʩʦʙʘʤʠ ʷʢʦʛʦ 
ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʚʠʜʠʤʽʩʪʶ ʦʙ'ʻʢʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʧʝʚʥʠʤ ʰʘʨʘʤ. 

 
ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʻ/ʚʠʢʣʶʯʘʻ ʨʝʞʠʤ ɽʢʨʘʥʥʝ ʧʨʠʪʷʛʫʚʘʥʥʷ, ̫ʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ 
ʣʦʢʘʪʦʨʘ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ ʫ ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ. ʗʢʱʦ ʨʝʞʠʤ ʫʚʽʤʢʥʝʥʦ, ʪʦ ʧʨʠ ʨʫʩʽ ʣʦʢʘʪʦʨʘ ʚʽʥ 
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ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠʪʷʛʫʻʪʴʩʷ ʜʦ ʪʦʯʦʢ ʤʦʜʝʣʽ, ʥʘʡʙʣʠʞʯʠʭ ʫ ʝʢʨʘʥʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʜʦ ʡʦʛʦ ʧʦʪʦʯʥʦʾ 
ʧʦʟʠʮʽʾ. ʗʢʱʦ ʨʝʞʠʤ ʚʠʤʢʥʝʥʦ, ʪʦ ʪʘʢʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʠʰʝ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ 
ʢʣʘʚʽʰʽ F2. 

 

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʻ/ʚʠʢʣʶʯʘʻ ʨʝʞʠʤ ɽʢʨʘʥʥʝ ʧʨʠʪʷʛʫʚʘʥʥʷ ʥʘ ʧʦʚʝʨʩʽ, ̫ʢʠʡ ʚʧʣʠʚʘʻ ʥʘ 
ʧʝʨʝʤʽʱʝʥʥʷ ʣʦʢʘʪʦʨʘ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ ʫ ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ. ʗʢʱʦ ʨʝʞʠʤ ʫʚʽʤʢʥʝʥʦ, ʪʦ ʧʨʠ ʨʫʩʽ 
ʣʦʢʘʪʦʨʘ ʚʽʥ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠʪʷʛʫʻʪʴʩʷ ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʚ ʝʢʨʘʥʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʪʦʯʦʢ ʤʦʜʝʣʝʡ 
ʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʧʦʪʦʯʥʦʤʫ ʘʢʪʠʚʥʦʤʫ ʧʦʚʝʨʭʫ. 

ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʧʦʰʫʢ ʥʘʡʙʣʠʞʯʠʭ ʪʦʯʦʢ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʦʙ'ʻʢʪʽʚ ʫ ʧʨʦʮʝʩʽ ʚʢʘʟʽʚʢʠ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʠʰʝ ʚ ʤʝʞʘʭ ʧʦʪʦʯʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʧʦʚʝʨʭʫ, ʚʠʙʨʘʥʦʛʦ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ. 

 

ɼʣʷ ʙʽʣʴʰ ʪʦʥʢʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʠʢʣʠʯʪʝ ʜʽʘʣʦʛ ʅʘʣʘʰʪʫʚʘʥʥʷ 
ʚʽʟʫʘʣʽʟʘʮʽʾ. ɼʽʘʣʦʛ ʜʦʩʪʫʧʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ ʤʝʥʶ ʅʘʣʘʰʪʫʚʘʥʥʷ  ɺʽʟʫʘʣʽʟʘʮʽʷé 
ʘʙʦ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʧʽʢʪʦʛʨʘʤʠ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ɺʽʟʫʘʣʽʟʘʮʽʷ. 

 

 

ʈʠʩ. 4.2 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ɼʽʘʣʦʛ ʅʘʣʘʰʪʫʚʘʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʾ (ʜʠʚ. ʨʠʩ. 4.2) ʜʘʻ ʟʤʦʛʫ ʥʘʣʘʰʪʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

ɿʘʧʦʚʥʝʥʥʷ ʛʨʘʥʝʡ ï ʦʧʮʽʷ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʱʦ ʨʝʛʫʣʶʻʪʴʩʷ ʧʨʘʧʦʨʮʝʤ. ʗʢʱʦ ʧʨʘʧʦʨʝʮʴ ʚʩʪʘʥʦʚʣʝʥʠʡ, 
ʛʨʘʥʽ ʤʦʜʝʣʽ ʟʦʙʨʘʞʫʶʪʴʩʷ ʽʟ ʟʘʧʦʚʥʝʥʥʷʤ. ɯʥʘʢʰʝ ï ʟʘʧʦʚʥʝʥʥʷ ʛʨʘʥʝʡ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, ʚʠʭʦʜʠʪʴ 
ʪʘʢ ʟʚʘʥʠʡ çʢʘʨʢʘʩʥʠʡè ʘʙʦ çʜʨʦʪʷʥʠʡè ʚʠʜ. 

ʂʦʥʪʫʨʠ ʛʨʘʥʝʡ ï ʦʧʮʽʷ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʱʦ ʨʝʛʫʣʶʻʪʴʩʷ ʧʨʘʧʦʨʮʝʤ. ʗʢʱʦ ʧʨʘʧʦʨʝʮʴ ʚʩʪʘʥʦʚʣʝʥʠʡ, 
ʢʦʥʪʫʨʠ ʛʨʘʥʝʡ ʤʦʜʝʣʽ ʟʦʙʨʘʞʫʶʪʴʩʷ (ʦʙʚʦʜʷʪʴʩʷ) ʣʽʥʽʷʤʠ. ʗʢʱʦ ʧʨʘʧʦʨʝʮʴ ʥʝ ʚʩʪʘʥʦʚʣʝʥʠʡ, 
ʢʦʥʪʫʨʠ ʛʨʘʥʝʡ ʥʝ ʦʙʚʦʜʷʪʴʩʷ. ʗʢʱʦ ʚʠʤʢʥʫʪʠ ɿʘʧʦʚʥʝʥʥʷ ʛʨʘʥʝʡ ̔  ʂʦʥʪʫʨʠ ʛʨʘʥʝʡ ʪʦ ʛʨʘʥʽ ʤʦʜʝʣʽ 
ʥʝ ʚʽʜʦʙʨʘʞʘʪʠʤʫʪʴʩʷ: ʧʨʦʝʢʪʦʚʘʥʠʡ ʦʙ'ʻʢʪ ʥʝ ʙʫʜʝ ʚʠʜʥʦ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ. 

ʊʝʢʩʪʫʨʠ ʤʘʪʝʨʽʘʣʽʚ ï ɽʣʝʤʝʥʪʠ ʤʦʜʝʣʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʟ ʽʤʽʪʘʮʽʻʶ ʪʝʢʩʪʫʨʠ, ʷʢʘ ʚʨʘʭʦʚʫʻ 
ʧʨʠʟʥʘʯʝʥʽ ʝʣʝʤʝʥʪʘʤ ʤʘʪʝʨʽʘʣʠ. ʈʝʞʠʤ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʥʘʦʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʽ. 

ɿʚʦʨʦʪʥʽ ʛʨʘʥʽ ï ɻʨʘʥʽ ʦʙ'ʻʢʪʽʚ ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʤʘʶʪʴ ʦʨʽʻʥʪʘʮʽʶ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʤʠ 
ʜʠʚʠʤʦʩʷ ʥʘ ʛʨʘʥʴ ʟ ʣʠʮʴʦʚʦʾ ʩʪʦʨʦʥʠ, ʷʢʱʦ ʥʘʧʨʷʤ ʦʙʭʦʜʫ ʢʦʥʪʫʨʫ ʛʨʘʥʽ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ. ɻʨʘʥʽ, ʟʚʝʨʥʝʥʽ ʜʦ ʢʘʤʝʨʠ ʪʠʣʴʥʦʶ ʩʪʦʨʦʥʦʶ, ʚʚʘʞʘʻʤʦ 
ʟʚʦʨʦʪʥʠʤʠ. ʃʠʮʴʦʚʽ ʛʨʘʥʽ ʤʦʜʝʣʽ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʚʞʜʠ, ʘ ʟʚʦʨʦʪʥʽ ï ʦʧʮʽʦʥʥʦ, ʧʨʠ 
ʥʝʦʙʭʽʜʥʦʩʪʽ. ʆʧʮʽʷ ʨʝʛʫʣʶʻʪʴʩʷ ʧʨʘʧʦʨʮʝʤ. 
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ʅʝʢʦʥʪʫʨʥʽ ʨʝʙʨʘ ï ɻʨʘʥʽ ʦʙ'ʻʢʪʽʚ, ʦʩʦʙʣʠʚʦ ʟ ʦʪʚʦʨʘʤʠ, ʤʦʞʝ ʤʘʪʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ. ʋ 
ʧʨʦʮʝʩʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʦʥʠ ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʙʠʚʘʶʪʴʩʷ ʥʘ ʪʨʠʢʫʪʥʠʢʠ ʪʘ ʦʧʫʢʣʽ ʯʦʪʠʨʠʢʫʪʥʠʢʠ. ʋ 
ʨʝʟʫʣʴʪʘʪʽ ʚ ʤʦʜʝʣʽ ʟ'ʷʚʣʷʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʨʝʙʨʘ. ʗʢʱʦ ʪʘʢʽ ʨʝʙʨʘ ʥʝ ʣʝʞʘʪʴ ʥʘ ʢʦʥʪʫʨʽ ʚʠʭʽʜʥʦʾ ʛʨʘʥʽ, 
ʚʦʥʠ ʚʚʘʞʘʶʪʴʩʷ çʥʝʢʦʥʪʫʨʥʠʤʠè. ʊʘʢʽ ʨʝʙʨʘ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʦʧʮʽʦʥʥʦ, ʷʢʱʦ ʚʢʣʶʯʝʥʦ ʧʨʘʧʦʨʝʮʴ. 

ʉʣʫʞʙʦʚʽ ʛʨʘʥʽ ï ʄʦʜʝʣʽ ʜʝʷʢʠʭ ʦʙ'ʻʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʦʪʚʦʨʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ ʪʘʢ ʟʚʘʥʠʤʠ 
ʩʣʫʞʙʦʚʠʤʠ ʛʨʘʥʷʤʠ. ɿʘʟʚʠʯʘʡ, ʮʽ ʛʨʘʥʽ ʥʝʟʨʠʤʦ ʧʨʠʩʫʪʥʽ ʚ ʤʦʜʝʣʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʠʤʠ 
ʚʘʞʣʠʚʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʜʣʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʝʩʪʽʚ. ʇʨʦʪʝ, ʟʘ ʙʘʞʘʥʥʷ, ʾʭ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ. ɼʣʷ ʮʴʦʛʦ 
ʩʣʽʜ ʫʚʽʤʢʥʫʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʧʨʘʧʦʨʝʮʴ. 

ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ï ɿʘʟʚʠʯʘʡ ʫ ʧʨʦʮʝʩʽ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ 
ʘʨʭʽʪʝʢʪʫʨʥʫ ʤʦʜʝʣʴ ʫ ʾʾ ʨʽʟʥʠʭ ʧʨʦʷʚʘʭ. ʆʜʥʘʢ, ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʘʥʠʭ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʤʽʮʥʽʩʪʴ 
ʙʫʚʘʻ ʜʫʞʝ ʢʦʨʠʩʥʦ ʧʦʙʘʯʠʪʠ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ. ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʶ ʜʣʷ 
ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. ʉʧʦʩʪʝʨʽʛʘʶʯʠ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ, ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʝʪʦʯʥʦʩʪʽ 
ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʪʘ ʫʩʫʚʘʪʠ ʾʭ, ʜʦʤʘʛʘʶʯʠʩʴ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʜʝʢʚʘʪʥʦʩʪʽ. 

ʅʘʧʽʚʧʨʦʟʦʨʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ï ʋʚʽʤʢʥʝʥʥʷ ʮʴʦʛʦ ʨʝʞʠʤʫ ʟʘʙʝʟʧʝʯʫʻ ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʦʚʝʨʭʦʥʴ ʬʽʟʠʯʥʦʾ 
ʤʦʜʝʣʽ ʫ ʥʘʧʽʚʧʨʦʟʦʨʦʤʫ ʚʠʜʽ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʩʪʘʶʪʴ ʚʠʜʥʽ ʧʨʠʭʦʚʘʥʽ ʝʣʝʤʝʥʪʠ ʚʥʫʪʨʽʰʥʴʦʾ 
ʩʪʨʫʢʪʫʨʠ, ʥʘʧʨʠʢʣʘʜ, ʘʨʤʘʪʫʨʥʽ ʩʪʝʨʞʥʽ ʚ ʪʦʚʱʽ ʙʝʪʦʥʫ ʙʘʣʦʢ, ʢʦʣʦʥ ʘʙʦ ʜʽʘʬʨʘʛʤ ʞʦʨʩʪʢʦʩʪʽ. 
ʉʪʫʧʽʥʴ ʧʨʦʟʦʨʦʩʪʽ ʨʝʛʫʣʶʻʪʴʩʷ ʚ ʜʝʷʢʠʭ ʤʝʞʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʠʞʢʘ. 

ɯʤʽʪʘʮʽʷ ʧʨʦʟʦʨʦʩʪʽ ï ʆʧʮʽʷ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʜʝʣʶʚʘʥʥʷ ʩʚʽʪʣʦʧʨʦʟʦʨʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
ʗʢʱʦ ʚʠʤʢʥʫʪʠ ʮʶ ʦʧʮʽʶ, ʧʨʦʟʦʨʽ ʝʣʝʤʝʥʪʠ ʤʦʜʝʣʽ ʥʝ ʙʫʜʫʪʴ ʚʠʜʠʤʽ. 

ɺʨʘʭʦʚʫʚʘʪʠ ʚʘʛʫ ʣʽʥʽʡ ï ʦʧʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʚʽʟʫʘʣʽʟʘʮʽʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʛʠ ʣʽʥʽʡ, ʧʨʠʟʥʘʯʝʥʦʛʦ 
ʢʦʞʥʦʤʫ ʝʣʝʤʝʥʪʫ ʤʦʜʝʣʽ. ʇʨʠ ʚʠʤʢʥʝʥʽʡ ʦʧʮʽʾ ʢʦʥʪʫʨʠ ʛʨʘʥʝʡ ʝʣʝʤʝʥʪʽʚ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʪʦʥʢʠʤʠ 
ʣʽʥʽʷʤʠ. 

ɯʤʽʪʘʮʽʷ ʪʫʤʘʥʫ ï ɺʢʣʶʯʝʥʥʷ ʦʧʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʽʤʽʪʘʮʽʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʧʘʥʢʫ ʘʙʦ ʪʫʤʘʥʫ. 
ɺʽʜʜʘʣʝʥʽ ʦʙ'ʻʢʪʠ ʩʮʝʥʠ ʟʘʪʴʤʘʨʶʶʪʴʩʷ, ʫʪʚʦʨʶʻʪʴʩʷ ʝʬʝʢʪ çʧʦʚʽʪʨʷʥʦʾ ʧʝʨʩʧʝʢʪʠʚʠè. 

ʈʝʧʝʨ ʃʉʂ ï ʋ ʛʨʘʬʽʯʥʠʭ ʚʽʢʥʘʭ ʦʧʮʽʦʥʘʣʴʥʦ ʟʦʙʨʘʞʫʻʪʴʩʷ ʪʨʽʡʢʘ ʚʟʘʻʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʚʝʢʪʦʨʽʚ, 
ʱʦ ʩʠʤʚʦʣʽʟʫʶʪʴ ʦʩʽ ʣʦʢʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. ʂʦʣʽʨ ʦʩʝʡ: ʟʝʣʝʥʠʡ - X, ʩʠʥʽʡ - Y, ʯʝʨʚʦʥʠʡ - Z. 
ʂʦʣʴʦʨʠ ʘʥʘʣʦʛʽʯʥʽ ʧʨʠʡʥʷʪʠʤ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ ʚ ʽʥʰʠʭ ʧʨʦʛʨʘʤʥʠʭ 
ʤʦʜʫʣʷʭ ʇʂ ʃɯʈɸ-ʉɸʇʈ [3]. 

ʇʽʜʢʘʟʢʠ ʫ 3D ʚʠʜ ̔ï ʗʢʱʦ ʢʫʨʩʦʨ ʤʠʰʽ ʟʘʪʨʠʤʘʪʠ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʙʫʜʴ-̫ ʢʦʛʦ 
ʝʣʝʤʝʥʪʘ ʤʦʜʝʣʽ, ʯʝʨʝʟ ʥʝʚʝʣʠʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʠʚʦʜʠʪʴʩʷ ʧʽʜʢʘʟʢʘ: ʥʘʟʚʘ, ʪʠʧ ʝʣʝʤʝʥʪʘ, ʤʘʪʝʨʽʘʣ 
ʪʘ ʽʥʰʝ. ʎʷ ʦʧʮʽʷ ʢʝʨʫʻʪʴʩʷ ʧʨʘʧʦʨʮʝʤ. 

ʄʦʜʝʣʽ ʩʫʧʝʨʝʣʝʤʝʥʪʽʚ ï ʆʧʮʽʷ ʝʬʝʢʪʠʚʥʘ ʪʽʣʴʢʠ ʷʢʱʦ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʫ ʬʦʨʤʽ 
ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʤʽʩʪʠʪʴ ʩʫʧʝʨʝʣʝʤʝʥʪʠ [3, 12]. ʗʢʱʦ ʦʧʮʽʷ ʚʠʤʢʥʝʥʘ, ʪʦ 
ʩʫʧʝʨʝʣʝʤʝʥʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʪʨʠʢʫʪʥʠʢʘʤʠ, ʧʦʙʫʜʦʚʘʥʠʤʠ ʨʝʧʝʨʥʠʤʠ ʩʫʧʝʨʚʫʟʣʘʤʠ. ʗʢʱʦ ʦʧʮʽʷ 
ʫʚʽʤʢʥʝʥʘ, ʪʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚʩʽ ʩʢʽʥʯʝʥʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʩʫʧʝʨʝʣʝʤʝʥʪʽʚ. 

ʉʧʨʦʱʝʥʥʷ ʫ ʜʠʥʘʤʽʮʽ ï ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ʤʦʜʝʣʝʡ ʤʦʞʥʘ ʦʧʮʽʡʥʦ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʧʨʦʱʝʥʥʷ ʧʨʠ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʨʠʩʦʚʢʘʭ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʘʥʦʨʘʤʫʚʘʥʥʽ ʘʙʦ 
ʦʙʝʨʪʘʥʥʽ ʢʘʤʝʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ. ʊʦʜʽ ʧʨʦʤʽʞʥʽ ʢʘʜʨʠ ʙʫʜʫʪʴ ʧʨʦʤʘʣʴʦʚʘʥʽ ʟʽ ʩʧʨʦʱʝʥʥʷʤʠ. 
ɺʽʜʩʫʪʥʽ ʝʣʝʤʝʥʪʠ ʙʫʜʫʪʴ ʚʠʚʝʜʝʥʽ ʜʦʜʘʪʢʦʚʦ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʠʥʘʤʽʢʠ. 

ɿʦʙʨʘʞʘʪʠ ʩʽʪʢʫ ï ʆʧʮʽʷ ʚʢʣʶʯʘʻ/ʚʠʢʣʶʯʘʻ ʚʽʟʫʘʣʽʟʘʮʽʶ ʤʝʪʨʠʯʥʦʾ ʩʽʪʢʠ. 

ʊʽʣʴʢʠ ʚ 1-ʤʫ ʢʚʘʜʨʘʥʪʽ ï ʇʨʠ ʫʚʽʤʢʥʝʥʽʡ ʦʧʮʽʾ ʩʧʽʣʴʥʦ ʟ ʦʧʮʽʻʶ ɺʽʜʦʙʨʘʞʘʪʠ ʩʽʪʢʫ ʚʽʜʦʙʨʘʞʝʥʥʷ 
ʤʝʪʨʠʯʥʦʾ ʩʽʪʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʦʙʣʘʩʪʽ ʥʝʚʽʜ'ʻʤʥʠʭ ʟʥʘʯʝʥʴ ʢʦʦʨʜʠʥʘʪ X, Y. ʇʨʠ ʚʽʜʢʣʶʯʝʥʥʽ 
ʦʧʮʽʾ ʩʽʪʢʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʥʘ ʚʩʽ ʙʦʢʠ ʚʽʜ ʨʝʧʝʨʘ ʃʉʂ. 

ʂʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʦʢ ï ʇʘʨʘʤʝʪʨ ʤʝʪʨʠʯʥʦʾ ʩʽʪʢʠ, ʩʧʽʣʴʥʦ ʟ ʨʦʟʤʽʨʦʤ ʢʣʽʪʠʥʢʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʾ 
ʧʨʦʪʷʞʥʽʩʪʴ. 

ʂʨʦʢ ʩʽʪʢʠ ï ʇʘʨʘʤʝʪʨ ʤʝʪʨʠʯʥʦʾ ʩʽʪʢʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʦʟʤʽʨ ʢʣʽʪʠʥʢʠ. ʆʩʢʽʣʴʢʠ ʤʝʪʨʠʯʥʘ ʩʽʪʢʘ 
ʩʣʫʞʠʪʴ ʜʣʷ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʣʦʢʘʪʦʨʘ, ʢʨʦʢ ʩʽʪʢʠ ʚʧʣʠʚʘʻ ʥʘ ʛʨʘʬʽʯʥʽ ʩʧʦʨʫʜʠ. ʂʨʦʢ ʩʽʪʢʠ ʟʘʜʘʥʠʡ ʫ 
ʤʘʩʰʪʘʙʽ ʩʚʽʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʦʙ'ʻʢʪʫ, ʱʦ ʤʦʜʝʣʶʻʪʴʩʷ. 

ʂʨʦʢ ʥʘ ʢʨʝʩʣʝʥʥʷʭ ï ʈʦʟʤʽʨ ʢʣʽʪʠʥʦʢ ʤʝʪʨʠʯʥʦʾ ʩʽʪʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʢʨʝʩʣʝʥʥʷʭ. ʂʨʦʢ ʩʽʪʢʠ 
ʥʘ ʢʨʝʩʣʝʥʥʷʭ ʟʘʜʘʥʠʡ ʫ ʥʘʪʫʨʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʢʨʝʩʣʷʨʩʴʢʦʛʦ ʣʠʩʪʘ. 

ɼʨʦʙʣʝʥʥʷ ʢʣʽʪʠʥʦʢ ï ʧʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʥʘ ʩʢʽʣʴʢʠ ʯʘʩʪʠʥ ʨʦʟʜʽʣʷʻʪʴʩʷ ʢʦʞʥʘ ʢʣʽʪʠʥʢʘ ʧʨʠ 
ʨʦʟʛʣʷʜʽ ʤʦʜʝʣʽ ʢʨʫʧʥʠʤ ʧʣʘʥʦʤ. 
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ʂʦʣʽʨ ʩʽʪʢʠ ï ʇʘʨʘʤʝʪʨ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ, ʷʢʠʤ ʢʦʣʴʦʨʦʤ ʟʦʙʨʘʞʫʶʪʴʩʷ ʣʽʥʽʾ ʤʝʪʨʠʯʥʦʾ ʩʽʪʢʠ ʫ 
ʛʨʘʬʽʯʥʠʭ ʚʽʢʥʘʭ ʧʦʪʦʯʥʦʛʦ ʪʠʧʫ. ʉʣʽʜ ʧʦʻʜʥʫʚʘʪʠ ʮʝʡ ʧʘʨʘʤʝʪʨ ʽʟ ʧʘʨʘʤʝʪʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʣʽʨ 
ʬʦʥʫ ʛʨʘʬʽʯʥʦʛʦ ʚʽʢʥʘ. 

ʌʦʥ ʚʽʢʥʘ ï ʇʘʨʘʤʝʪʨ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ, ʷʢʠʤ ʢʦʣʴʦʨʦʤ ʟʘʧʦʚʥʶʻʪʴʩʷ ʬʦʥ ʫ ʛʨʘʬʽʯʥʠʭ ʚʽʢʥʘʭ 
ʧʦʪʦʯʥʦʛʦ ʪʠʧʫ. 

ʇʝʨʝʨʽʟ ï ʇʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʣʽʨ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʝʨʝʨʽʟʽʚ ʫ ʚʽʢʥʘʭ ʧʦʪʦʯʥʦʛʦ ʪʠʧʫ. 

ɺʠʜʽʣʝʥʥʷ ï ʇʘʨʘʤʝʪʨ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʢʦʣʽʨ ʚʽʟʫʘʣʴʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʜʽʣʝʥʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʛʨʘʬʽʯʥʠʭ 
ʚʽʢʥʘʭ. 

ʌʦʥʦʚʠʡ ʧʣʘʥ ï ʇʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʣʽʨ, ʷʢʠʤ ʟʦʙʨʘʞʫʶʪʴʩʷ ʣʽʥʽʾ ʬʦʥʦʚʦʛʦ ʧʣʘʥʫ, ʧʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʫʜʴ-̫ ʢʦʛʦ ʧʦʚʝʨʭʫ ʷʢ ʧʽʜʣʦʞʢʠ. 

ɼʠʩʧʣʝʡʥʽ ʩʧʠʩʢʠ OpenGL ï ɯʩʥʫʻ ʪʝʭʥʦʣʦʛʽʷ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ çɼʠʩʧʣʝʡʥʽ 
ʩʧʠʩʢʠè. ʆʧʮʽʡʥʦ ʤʦʞʥʘ ʚʠʤʢʥʫʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜʦʟʨʠ, ʱʦ ʮʝ ʻ 
ʧʨʠʯʠʥʦʶ ʥʝʢʦʨʝʢʪʥʦʩʪʝʡ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. ɿʘ ʫʤʦʚʯʘʥʥʷʤ ʦʧʮʽʷ ʚʢʣʶʯʝʥʘ, ʦʩʢʽʣʴʢʠ ʟʘʟʚʠʯʘʡ 
ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʨʝʛʝʥʝʨʘʮʽʾ ʟʦʙʨʘʞʝʥʥʷ ʙʝʟ ʚʪʨʘʪʠ ʷʢʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʘʪʠ accum.buffer OpenGL ï ʉʧʝʮʠʬʽʢʘʮʽʷ OpenGL ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʪʨʠʤʢʫ ʪʝʭʥʦʣʦʛʽʾ 
ñAccumulation bufferò. ʆʜʥʘʢ ʜʝʷʢʽ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʽ ʨʝʘʣʽʟʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 
ʚʽʜʝʦʧʘʤ'ʷʪʽ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʠʟʴʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚ ʮʴʦʤʫ ʨʝʞʠʤʽ. ɺʠʤʢʥʽʪʴ ʮʶ ʦʧʮʽʶ, ʷʢʱʦ 
ʧʽʜʦʟʨʶʻʪʝ, ʱʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʢʣʠʢʘʥʘ ʥʠʟʴʢʘ ʰʚʠʜʢʽʩʪʴ ʚʽʟʫʘʣʽʟʘʮʽʾ. 

ɿʤʽʥʠ ʮʽʻʾ ʦʧʮʽʾ ʥʝ ʽʤʧʣʝʤʝʥʪʫʶʪʴʩʷ ʤʠʪʪʻʚʦ. ɺʦʥʠ ʚʧʣʠʥʫʪʴ ʪʽʣʴʢʠ ʧʨʠ ʥʘʩʪʫʧʥʦʤʫ ʚʽʜʢʨʠʪʪʽ 
ʛʨʘʬʽʯʥʦʛʦ ʚʽʢʥʘ ʪʘʢʦʛʦ ʞ ʪʠʧʫ. 

ʉʢʠʜʘʥʥʷ OpenGL ʘʢʩʝʣʝʨʘʪʦʨʘ ï ʋ ʟʚ'ʷʟʢʫ ʟ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʨʝʘʣʽʟʘʮʽʡ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 
OpenGL ʥʘ ʜʝʷʢʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʦʙʣʘʜʥʘʥʥʷ, ʜʨʘʡʚʝʨʽʚ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 
ʥʘʣʘʰʪʫʚʘʥʴ BIOS ʽ ʆʉ ʤʦʞʣʠʚʠʡ ʧʨʦʷʚ ʥʝʢʦʨʝʢʪʥʦʩʪʝʡ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. ʋ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʤʦʞʝ ʙʫʪʠ 
ʢʦʨʠʩʥʦʶ ʮʷ ʦʧʮʽʷ, ʷʢʘ ʦʯʠʱʘʻ ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ ʧʘʤ'ʷʪʽ ʛʨʘʬʽʯʥʦʛʦ ʘʜʘʧʪʝʨʘ, ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ OpenGL 
ʘʢʩʝʣʝʨʘʪʦʨʘ. ʗʢʱʦ ʚʠʙʨʘʪʠ ʮʶ ʦʧʮʽʶ, ʩʢʠʜʘʥʥʷ ʚʽʜʙʫʜʝʪʴʩʷ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʽʘʣʦʛʫ ʧʽʩʣʷ 
ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ ʇʽʜʪʚʝʨʜʠʪʠ. ʇʨʠ ʩʢʠʜʘʥʥʽ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʤʠʢʘʻʪʴʩʷ ʦʧʮʽʷ ɼʠʩʧʣʝʡʥʽ ʩʧʠʩʢʠ. 
ʉʣʽʜ ʧʦʚʪʦʨʥʦ ʚʠʢʣʠʢʘʪʠ ʜʽʘʣʦʛ ʧʽʩʣʷ ʩʢʠʜʘʥʥʷ ʪʘ ʚʢʣʶʯʠʪʠ ʮʶ ʦʧʮʽʶ, ʷʢʱʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʞʘʥʦ. 
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ʅʘʣʘʰʪʫʚʘʥʥʷ ʉɸʇʌɯʈ 

ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ ʩʣʫʞʠʪʴ ʜʽʘʣʦʛ ʅʘʣʘʰʪʫʚʘʥʥʷ 
ʉɸʇʌɯʈ, ʚʠʢʣʠʢ ʷʢʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʢʥʦʧʢʦʶ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ɺʠʜ / ʅʘʣʘʰʪʫʚʘʥʥʷ. 

 

ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ. ʋ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʥʘʚʝʜʝʥʦ ʩʧʠʩʦʢ 
ʩʪʦʨʽʥʦʢ ʥʘʣʘʰʪʫʚʘʥʴ. ʋ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʜʽʘʣʦʛʫ ʨʦʟʪʘʰʦʚʘʥʘ ʪʘʙʣʠʮʷ 
ʧʘʨʘʤʝʪʨʽʚ. ɺʠʙʝʨʽʪʴ ʩʪʦʨʽʥʢʫ ʥʘʣʘʰʪʫʚʘʥʴ - ʫ ʪʘʙʣʠʮʽ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʘ ʩʪʦʨʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ. 

 

ʇʘʨʘʤʝʪʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʥʘʩʪʫʧʥʠʭ ʩʪʦʨʽʥʢʘʭ: 

ɸʚʪʦʟʙʝʨʝʞʝʥʥʷ ï ʉʪʦʨʽʥʢʘ, ʥʘ ʷʢʽʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʧʘʨʘʤʝʪʨʠ 
ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʤʦʜʝʣʽ. 

ʈʦʟʤʽʱʝʥʥʷ ʜʘʥʠʭ ï ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʢʘʪʘʣʦʛʠ (ʧʘʧʢʠ) ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 
ʬʘʡʣʽʚ ʜʘʥʠʭ ʧʝʚʥʠʭ ʪʠʧʽʚ. 

ʉʪʘʥʜʘʨʪʠ ï ʉʪʦʨʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʽ ʚʠʟʥʘʯʘʶʪʴ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ 
ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʧʣʠʚʠ, ʩʪʘʥʜʘʨʪʠ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 
ʦʬʦʨʤʣʝʥʥʷ ʢʨʝʩʣʷʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʦʜʠʥʠʮʽ ʚʠʤʽʨʫ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ. 

ɺʽʟʫʘʣʽʟʘʮʽʷ ï ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʘʨʘʤʝʪʨʠ ʚʽʟʫʘʣʽʟʘʮʽʾ. 

ʈʝʜʘʛʫʚʘʥʥʷ ï ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʘʨʘʤʝʪʨʠ ʪʘ ʦʧʮʽʾ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʽ, 
ʧʦʚʝʜʽʥʢʫ ʧʨʦʛʨʘʤʠ ʚ ʨʽʟʥʠʭ ʧʨʦʝʢʪʥʠʭ ʩʠʪʫʘʮʽʷʭ ʪʘ ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (ʧʘʨʘʤʝʪʨʽʚ). 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ ï ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʘʨʘʤʝʪʨʠ ʦʙʨʦʙʢʠ 
ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʥʘʧʨʠʢʣʘʜ, ʘʣʛʦʨʠʪʤ ʽ ʢʨʦʢ 
ʪʨʽʘʥʛʫʣʷʮʽʾ. 

ɸʨʤʫʚʘʥʥʷ ï ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʘʨʘʤʝʪʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 
ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʮʥʽʩʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʧʽʜʙʦʨʫ ʘʨʤʘʪʫʨʠ. 

ʆʧʘʣʫʙʥʽ ʢʨʝʩʣʝʥʥʷ ï ɺʠʙʽʨ ʩʧʦʩʦʙʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʦʧʘʣʫʙʥʠʭ 
ʢʨʝʩʣʝʥʥʷʭ: ʪʠʧ, ʢʦʣʽʨ ʪʘ ʚʘʛʘ ʣʽʥʽʡ. 

ʇʘʨʘʤʝʪʨʠ ʝʣʝʤʝʥʪʽʚ ʟʘ ʫʤʦʚʯʘʥʥʷʤ ï ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʧʘʨʘʤʝʪʨʠ ʟʘ 
ʫʤʦʚʯʘʥʥʷʤ, ʱʦ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʥʦʚʦʩʪʚʦʨʝʥʠʤ ʝʣʝʤʝʥʪʘʤ ʤʦʜʝʣʽ. ʂʦʣʴʦʨʠ ʝʣʝʤʝʥʪʽʚ, ʰʘʨʠ 
ʤʦʜʝʣʶʚʘʥʥʷ, ʤʘʪʝʨʽʘʣ ̔  ʪ.ʧ. 

ɽʢʩʧʦʨʪ/ɯʤʧʦʨʪ ï ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʜʝʷʢʽ ʘʩʧʝʢʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ 
ʧʽʜ ʯʘʩ ʝʢʩʧʦʨʪʫ ʪʘ ʽʤʧʦʨʪʫ ʤʦʜʝʣʝʡ. ʅʘʧʨʠʢʣʘʜ, ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ. 

ʄʦʚʠ ï ɺʠʙʽʨ ʤʦʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ. 
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ʈʠʩ. 4.3 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʉɸʇʌɯʈ / ɸʚʪʦʟʙʝʨʝʞʝʥʥʷ 

ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ ɸʚʪʦʟʙʝʨʝʞʝʥʥʷ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

ɸʚʪʦʟʙʝʨʝʞʝʥʽ ï ʇʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ ʢʘʪʘʣʦʛ (ʧʘʧʢʫ), ʢʫʜʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʝʨʝʞʝʥʽ 
ʬʘʡʣʠ. 

ɸʚʪʦʟʙʝʨʝʞʝʥʥʷ ï ʆʧʮʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʚʽʤʢʥʫʪʠ ʘʙʦ ʚʠʤʢʥʫʪʠ ʘʚʪʦʤʘʪʠʯʥʝ ʟʙʝʨʝʞʝʥʥʷ ʤʦʜʝʣʝʡ. 

ʇʝʨʽʦʜ, ʭʚ ï ʇʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʪʠʤʯʘʩʦʚʠʡ ʧʝʨʽʦʜ ʟ ʤʦʤʝʥʪʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʙʝʨʝʞʝʥʥʷ, ʧʽʩʣʷ 
ʷʢʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʝ ʟʙʝʨʝʞʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʤʦʜʝʣʽ. 

ʏʠʩʣʦ ʢʦʤʘʥʜ ï ʇʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʢʦʤʘʥʜ ʟ ʤʦʤʝʥʪʫ ʦʩʪʘʥʥʴʦʛʦ ʟʙʝʨʝʞʝʥʥʷ, ʧʽʩʣʷ 
ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʝ ʟʙʝʨʝʞʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʤʦʜʝʣʽ. 

ʌʘʡʣʠ Undo ï ʇʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ ʢʘʪʘʣʦʛ (ʧʘʧʢʫ), ʢʫʜʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʬʘʡʣʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʩʢʘʩʫʚʘʥʥʷ ʜʽʡ ʟʘ ʢʦʤʘʥʜʦʶ ʤʝʥʶ ʈʝʜʘʢʪʦʨ  ʉʢʘʩʫʚʘʪʠ. 

ʈʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ï ʛʨʫʧʘ ʦʧʮʽʡ ʪʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 
ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʜʦʢʫʤʝʥʪʽʚ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ. 

ɻʝʥʝʨʘʮʽʷ ʨʝʟʝʨʚʥʠʭ ʬʘʡʣʽʚ ï ʆʧʮʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʤʦʜʝʣʽ ʩʪʚʦʨʠʪʠ ʨʝʟʝʨʚʥʫ ʢʦʧʽʶ 
ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʪʘʥʫ ʤʦʜʝʣʽ. ʈʝʟʝʨʚʥʘ ʢʦʧʽʷ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʬʘʡʣ ʽʟ ʟʘʜʘʥʠʤ ʩʫʬʽʢʩʦʤ. 

ʂʽʣʴʢʽʩʪʴ ʢʦʧʽʡ ï ʇʘʨʘʤʝʪʨ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ, ʩʢʽʣʴʢʠ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʧʦʧʝʨʝʜʥʽʭ ʩʪʘʥʽʚ ʤʦʜʝʣʽ ʙʫʜʝ 
ʟʙʝʨʝʞʝʥʦ ʫ ʚʠʛʣʷʜʽ ʬʘʡʣʽʚ. ʇʨʠ ʢʦʞʥʦʤʫ ʟʙʝʨʝʞʝʥʥʽ ʚʩʽ ʽʤʝʥʘ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʬʘʡʣʽʚ ʟʩʫʚʘʶʪʴʩʷ. 
ʅʘʡʤʝʥʰ ʘʢʪʫʘʣʴʥʠʡ ʬʘʡʣ ʚʪʨʘʯʘʻʪʴʩʷ. 

ʉʫʬʽʢʩ ï ʇʘʨʘʤʝʪʨ, ʚʠʟʥʘʯʘʣʴʥʠʡ ʩʫʬʽʢʩ, ʱʦ ʜʦʜʘʻʪʴʩʷ ʜʦ ʽʤʝʥʽ ʬʘʡʣʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʨʝʟʝʨʚʥʦʾ ʢʦʧʽʾ. 
ʗʢʱʦ ʚʢʘʟʘʥʦ ʥʝʥʫʣʴʦʚʫ ʢʽʣʴʢʽʩʪʴ ʢʦʧʽʡ, ʪʦ ʜʦ ʩʫʬʽʢʩʫ ʜʦʜʘʻʪʴʩʷ ʥʦʤʝʨ ʢʦʧʽʾ. ʅʘʡʩʚʽʞʽʰʠʤ ʻ 
ʨʝʟʝʨʚʥʠʡ ʬʘʡʣ, ʧʽʩʣʷ ʩʫʬʽʢʩʫ ʚ ʽʤʝʥʽ ʷʢʦʛʦ ʟʘʟʥʘʯʝʥʦ ʤʽʥʽʤʘʣʴʥʠʡ ʥʦʤʝʨ. 

ʅʘʧʨʠʢʣʘʜ. ʊʨʠʚʘʻ ʨʦʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ɼʽʤ.spf. ʇʨʠ ʟʙʝʨʝʞʝʥʥʽ ʜʦʢʫʤʝʥʪʘ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʧʨʦʝʢʪʫ 
ʙʫʜʝ ʟʘʧʠʩʘʥʦ ʫ ʬʘʡʣ ɼʽʤ.spf, ʘ ʧʦʧʝʨʝʜʥʽʡ ʩʪʘʥ ʙʫʜʝ ʟʙʝʨʝʞʝʥʦ ʫ ʚʠʛʣʷʜʽ ʨʝʟʝʨʚʥʦʾ ʢʦʧʽʾ ʫ ʬʘʡʣ ʟ 
ʽʤ'ʷʤ ɼʽʤ_Backup1.spf. ɸ ʩʪʘʥ, ʷʢʠʡ ʙʫʚ ʜʦ ʪʦʛʦ, ʙʫʜʝ ʩʢʦʧʽʡʦʚʘʥʠʡ ʫ ʬʘʡʣ ɼʽʤ_Backup2.spf. ɸ ʱʝ 
ʙʽʣʴʰ ʨʘʥʥʽʡ ʩʪʘʥ ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʬʘʡʣʽ ʟ ʽʤʝʥʝʤ ɼʽʤ_Backup3.spf. ʗʢʱʦ ʤʦʞʫʪʴ ʟʥʘʜʦʙʠʪʠʩʷ ʱʝ 
ʙʽʣʴʰ ʨʘʥʥʽ ʩʪʘʥʠ ʤʦʜʝʣʽ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʂʽʣʴʢʽʩʪʴ ʢʦʧʽʡ, 
ʥʘʧʨʠʢʣʘʜ, 4 ʘʙʦ ʙʽʣʴʰʝ. 



 

         É2022 LIRALAND Group ɺʩʽ ʧʨʘʚʘ ʟʘʭʠʱʝʥʽ 

ʈʠʩ. 4.4 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʉɸʇʌɯʈ / ʈʦʟʤʽʱʝʥʥʷ ʜʘʥʠʭ 

ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ ʈʦʟʤʽʱʝʥʥʷ ʜʘʥʠʭ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

ʅʘʣʘʰʪʫʚʘʥʥʷ ï ʇʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ ʢʘʪʘʣʦʛ, ʚ ʷʢʦʤʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʬʘʡʣʠ ʧʦʯʘʪʢʦʚʠʭ ʥʘʣʘʰʪʫʚʘʥʴ 
ʧʨʦʛʨʘʤʠ. 

ʉʝʨʚʽʩʠ ï ʇʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ ʢʘʪʘʣʦʛ (ʧʘʧʢʫ), ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʩʮʝʥʘʨʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʦʨʠʩʪʫʚʘʮʴʢʽ, 
ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʛʨʘʤʠ ʪʘʢʽ, ʷʢ: ʧʦʙʫʜʦʚʘ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʢʦʥʪʫʨʽʚ 
ʧʝʨʝʨʽʟʽʚ ʪʘ ʧʨʦʨʽʟʽʚ, ʧʦʙʫʜʦʚʘ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚʽʢʦʥ, ʜʚʝʨʝʡ ʪʘ ʩʭʦʜʽʚ. 

ɹʽʙʣʽʦʪʝʢʘ ï ʇʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ ʢʦʨʝʥʝʚʠʡ ʢʘʪʘʣʦʛ, ʫ ʷʢʦʤʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʙʽʙʣʽʦʪʝʯʥʽ ʤʦʜʝʣʽ ʧʝʚʥʠʭ 
ʪʠʧʽʚ. 

ʊʘʤ ʞʝ ʤʦʞʥʘ ʟʥʘʡʪʠ ʪʝʢʩʪʫʨʠ ʪʘ ʦʧʠʩ ʤʘʪʝʨʽʘʣʽʚ. 

ʐʨʠʬʪʠ ï ʇʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ ʢʘʪʘʣʦʛ, ʫ ʷʢʦʤʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʰʨʠʬʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʧʨʦʛʨʘʤʦʶ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʥʘʧʠʩʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʫ 3D ̔ ʥʘ ʢʨʝʩʣʝʥʥʷʭ. 

ʉʣʘʡʜʠ, ʘʥʽʤʘʮʽʷ ï ʢʘʪʘʣʦʛ, ʚ ʷʢʠʡ ʧʨʦʛʨʘʤʘ ʟʙʝʨʽʛʘʻ JPG ̔  AVI ʬʘʡʣʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʜʠʥʘʤʽʯʥʠʭ 
ʘʥʽʤʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ ʟʘʩʦʙʘʤʠ ʩʠʩʪʝʤʠ ʂʦʥʩʪʨʫʢʪʦʨ ʧʝʨʝʨʽʟʽʚ ̔  ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ ʐʣʷʭ 
ʢʘʤʝʨʠ. 
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ʈʠʩ. 4.5 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʉɸʇʌɯʈ / ʉʪʘʥʜʘʨʪʠ 

ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ ʉʪʘʥʜʘʨʪʠ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

ʅʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʟʘ ʫʤʦʚʯʘʥʥʷʤ ï ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ, ʷʢʽ ʥʦʨʤʘʪʠʚʥʽ 
ʜʦʢʫʤʝʥʪʠ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ ʧʝʚʥʠʭ ʢʘʪʝʛʦʨʽʡ 
ʢʦʥʩʪʨʫʢʮʽʡ. ʋ ʛʨʫʧʽ ʧʝʨʝʜʙʘʯʝʥʦ, ʟʦʢʨʝʤʘ, ʢʘʪʝʛʦʨʽʾ: 

ɿʘʣʽʟʦʙʝʪʦʥ, ɸʨʤʦʢʘʤ'ʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʉʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʅʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʧʣʠʚʠ. 

ʅʘʢʨʝʩʣʝʥʥʷ ʪʘ ʨʦʟʤʽʨʠ ʰʨʠʬʪʽʚ ï ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ, ʷʢʠʤʠ ʰʨʠʬʪʘʤʠ ʧʦʚʠʥʥʽ 
ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʥʘʧʠʩʠ ʫ ʚʠʜʘʭ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʽ ʥʘ ʜʦʢʫʤʝʥʪʘʮʽʾ: ʢʨʝʩʣʝʥʥʷʭ, ʝʢʩʧʣʽʢʘʮʽʷʭ, ʚʽʜʦʤʦʩʪʷʭ, 
ʩʧʝʮʠʬʽʢʘʮʽʷʭ. 

ʅʘʢʨʝʩʣʝʥʥʷ ʰʨʠʬʪʫ ï ʧʘʨʘʤʝʪʨ ʜʣʷ ʚʠʙʦʨʫ ʰʨʠʬʪʫ ʟ ʯʠʩʣʘ ʚʩʪʘʥʦʚʣʝʥʠʭ ʫ Windows ʜʣʷ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʜʘʭ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʽ ʥʘ ʢʨʝʩʣʝʥʥʷʭ. ʇʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ ʰʨʠʬʪ, ʷʢʠʡ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʨʦʛʨʘʤʽ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʟʥʘʯʝʥʴ, ʥʘʧʠʩʽʚ ʪʘ ʧʨʦʩʪʘʚʣʝʥʥʷ ʨʦʟʤʽʨʽʚ. 

ʈʦʟʤʽʨ ʨʦʟʤʽʨʥʦʛʦ ʰʨʠʬʪʫ ï ʇʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʦʟʤʽʨ ʰʨʠʬʪʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 
ʧʦʟʥʘʯʝʥʴ ʨʦʟʤʽʨʽʚ ʥʘ ʢʨʝʩʣʝʥʥʽ. ʇʦʪʨʽʙʥʦ ʟʘʜʘʪʠ ʙʘʞʘʥʠʡ ʨʦʟʤʽʨ ʫ ʤʘʩʰʪʘʙʽ ʢʨʝʩʣʝʥʥʷ. ʈʦʟʤʽʨ 
ʰʨʠʬʪʫ ʫ ʪʨʠʚʠʤʽʨʥʽʡ ʤʦʜʝʣʽ ʪʘ ʫ ʚʠʜʘʭ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʙʫʜʝ ʦʙʯʠʩʣʝʥʠʡ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʧʦʚʽʜʥʦ 
ʜʦ ʟʘʜʘʥʦʛʦ ʜʣʷ ʜʦʢʫʤʝʥʪʘ ʤʘʩʰʪʘʙʫ ʧʣʘʥʫ ʧʦʚʝʨʭʫ ʘʙʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʤʘʩʰʪʘʙʫ 
ʚʠʜʫ (ʜʣʷ ʚʠʜʽʚ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ). 

ʊʦʚʱʠʥʠ ʣ̔ʥ̔ʡ ï ɻʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʪʦʚʱʠʥʠ ʣʽʥʽʡ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʨʠ ʚʠʚʝʜʝʥʥʽ 
ʢʨʝʩʣʝʥʴ ʥʘ ʜʨʫʢ. 

ɼʦʚʞʠʥʘ ʩʪʨʽʣʦʯʦʢ ï ʇʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ ʜʦʚʞʠʥʫ ʩʪʨʽʣʦʯʦʢ ʚ ʧʦʟʥʘʯʝʥʥʷʭ ʨʘʜʽʫʩʽʚ, ʜʽʘʤʝʪʨʽʚ ʽ 
ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ, ʷʢʱʦ ʜʣʷ ʥʠʭ ʚʠʙʨʘʥʦ ʩʪʠʣʴ ʟʽ ʩʪʨʽʣʦʯʢʘʤʠ. ɼʦʚʞʠʥʘ ʩʪʨʽʣʦʯʦʢ ʟʘʜʘʻʪʴʩʷ ʚ 
ʤʘʩʰʪʘʙʽ ʢʨʝʩʣʷʨʩʴʢʦʛʦ ʣʠʩʪʘ. 

ʈʦʟʤʽʨ ʟʘʩʽʯʦʢ ï ʇʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ ʜʦʚʞʠʥʫ ʟʘʩʽʯʦʢ ʥʘ ʧʦʟʥʘʯʝʥʥʷʭ ʦʜʠʥʦʯʥʠʭ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ 
ʣʘʥʮʶʞʢʽʚ ʨʦʟʤʽʨʽʚ. ɼʦʚʞʠʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʤʘʩʰʪʘʙʽ ʣʠʩʪʘ ʢʨʝʩʣʝʥʥʷ. 
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ɼʽʘʤʝʪʨ ʦʩʴʦʚʠʭ ʤʘʨʢʝʨʽʚ ï ʇʦʟʥʘʯʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʦʩʝʡ ʟʛʽʜʥʦ ʟ ɻʆʉʊ 21.101-97 
ʥʘʥʦʩʷʪʴ ʥʘ ʢʨʝʩʣʝʥʥʷʭ ʫ ʢʨʫʞʢʘʭ ʜʽʘʤʝʪʨʦʤ 6 ï 12 ʤʤ [1, 2]. ɼʽʘʤʝʪʨ ʛʫʨʪʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʜʣʷ ʤʘʨʢʫʚʘʥʥʷ ʦʩʝʡ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʮʠʤ ʧʘʨʘʤʝʪʨʦʤ ʫ ʤʘʩʰʪʘʙʽ ʢʨʝʩʣʝʥʥʷ. 

ɼʽʘʤʝʪʨ ʤʘʨʢʝʨʽʚ ʧʨʠʤʽʱʝʥʴ ï ʄʘʨʢʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʴ ʥʘ ʧʣʘʥʘʭ ʚʢʣʶʯʘʻ ʥʦʤʝʨ ʧʦ ʝʢʩʧʣʽʢʘʮʽʾ ʪʘ 
ʧʣʦʱʫ. ɼʽʘʤʝʪʨ ʢʨʫʞʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʤʘʨʢʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʮʠʤ ʧʘʨʘʤʝʪʨʦʤ ʫ 
ʤʘʩʰʪʘʙʽ ʢʨʝʩʣʝʥʥʷ. 

ʆʜʠʥʠʮʽ ʚʠʤʽʨʫ ʥʘ ʢʨʝʩʣʝʥʥʷʭ ï ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ, ʫ ʷʢʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʫ ʤʘʶʪʴ 
ʙʫʪʠ ʧʦʟʥʘʯʝʥʽ ʨʦʟʤʽʨʠ ʥʘ ʢʨʝʩʣʝʥʥʷʭ. 

ɺʠʩʦʪʥʽ ʧʦʟʥʘʯʢʠ ï ʇʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ, ʫ ʷʢʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʫ ʤʘʶʪʴ ʙʫʪʠ ʧʦʟʥʘʯʝʥʽ ʥʘ ʢʨʝʩʣʝʥʥʷʭ 
ʚʠʩʦʪʥʽ ʧʦʟʥʘʯʢʠ. ɿʘ ʫʤʦʚʯʘʥʥʷʤ ʚʠʩʦʪʥʽ ʧʦʟʥʘʯʢʠ ʧʦʟʥʘʯʘʶʪʴʩʷ ʚ ʤʝʪʨʘʭ. 

ʃʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ï ʇʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ, ʫ ʷʢʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʫ ʤʘʶʪʴ ʙʫʪʠ ʚʢʘʟʘʥʽ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʥʘ 
ʢʨʝʩʣʝʥʥʷʭ. ɿʘ ʫʤʦʚʯʘʥʥʷʤ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʥʘ ʢʨʝʩʣʝʥʥʷʭ ʚʢʘʟʫʶʪʴʩʷ ʚ ʤʽʣʽʤʝʪʨʘʭ. 

ʆʬʦʨʤʣʝʥʥʷ ʜʨʫʢʫ ʧʦʪʦʯʥʦʛʦ ʚʠʜʫ ï ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ. 

 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʩʧʦʯʘʪʢʫ ʩʪʚʦʨʶʻʪʴʩʷ ʪʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ 
ʧʨʦʝʢʪʦʚʘʥʦʾ ʙʫʜʽʚʣʽ, ʧʦʪʽʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʜʠ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ (ʧʣʘʥʠ, ʨʦʟʨʽʟʠ), ʧʦʪʽʤ ʚʠʜʠ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ 
ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʣʠʩʪʘʭ ʢʨʝʩʣʝʥʴ, ʧʦʪʽʤ ʣʠʩʪʠ ʢʨʝʩʣʝʥʴ ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʜʨʫʢ. 

ɭ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʜʨʫʢʫʚʘʪʠ ʙʫʜʴ-̫ ʢʠʡ ʧʦʪʦʯʥʠʡ ʚʠʜ ʥʘ ʙʫʜʴ-̫ ʢʽʡ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ. ɼʘʥʘ ʛʨʫʧʘ 
ʧʘʨʘʤʝʪʨʽʚ ʚʠʟʥʘʯʘʻ, ʷʢ ʙʫʜʝ ʦʬʦʨʤʣʝʥʦ ʨʦʟʜʨʫʢʽʚʢʘ ʧʦʪʦʯʥʦʛʦ ʚʠʜʫ ʟ ʙʫʜʴ-̫ ʢʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʚʽʢʥʘ. 

ʈʘʤʢʘ ï ʦʧʮʽʷ, ʱʦ ʚʠʟʥʘʯʘʻ, ʯʠ ʧʦʚʠʥʥʘ ʨʦʟʜʨʫʢʽʚʢʘ ʧʦʪʦʯʥʦʛʦ ʚʠʜʫ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʨʘʤʢʦʶ. 

ʂʨʘʡ ʦʙʣʘʩʪʽ ʜʨʫʢʫ ï ʦʧʮʽʷ ʚʠʟʥʘʯʘʻ, ʯʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʽʜʤʽʯʝʥʠʡ ʥʘ ʨʦʟʜʨʫʢʽʚʮʽ ʢʨʘʡ ʦʙʣʘʩʪʽ ʜʨʫʢʫ. 

ʊʝʢʩʪʦʚʠʡ ʟʘʛʦʣʦʚʦʢ ï ʦʧʮʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʚʝʩʪʠ ʥʘ ʨʦʟʜʨʫʢʽʚʢʘ ʧʦʪʦʯʥʦʛʦ ʚʠʜʫ ʜʦʜʘʪʢʦʚʫ 
ʪʝʢʩʪʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʝʢʪʦʚʘʥʠʡ ʦʙ'ʻʢʪ. 
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ʈʠʩ. 4.6 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ / ɺʽʟʫʘʣʽʟʘʮʽʷ 

ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʙʦʨʫ ʦʧʮʽʡ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 
ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʧʨʦʝʢʪʦʚʘʥʦʾ ʙʫʜʽʚʣʽ ʫ ʛʨʘʬʽʯʥʠʭ ʚʽʢʥʘʭ. ʅʘ ʩʪʦʨʽʥʮʽ ʧʨʝʜʩʪʘʚʣʝʥʽ, 
ʟʦʢʨʝʤʘ, ʪʘʢʽ ʥʘʣʘʰʪʫʚʘʥʥʷ: 

ʇʦʯʘʪʢʦʚʘ ʧʨʦʝʢʮʽʷ ð ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ ʙʫʜʽʚʣʽ ʤʦʞʝ ʙʫʪʠ ʦʙʨʘʥʠʡ ʦʜʠʥ ʽʟ ʪʘʢʠʭ 
ʪʠʧʽʚ ʧʨʦʝʢʮʽʡ: ʧʝʨʩʧʝʢʪʠʚʘ, ʽʟʦʤʝʪʨʽʷ, ʚʠʜ ʟʚʝʨʭʫ, ʬʽʢʩʦʚʘʥʠʡ ʚʠʜ ʟʚʝʨʭʫ. ʆʩʪʘʥʥʽʡ ʪʠʧ ʧʝʨʝʜʙʘʯʘʻ 
ʬʽʢʩʘʮʽʶ ʧʨʦʝʢʮʽʾ çʚʠʜ ʟʚʝʨʭʫè ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʝ ʤʦʞʥʘ ʙʫʣʦ ʚʠʧʘʜʢʦʚʦ ʟʤʽʥʠʪʠ ʧʨʦʝʢʮʽʶ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʤʘʥʽʧʫʣʷʪʦʨʘ ʪʠʧʫ çʤʠʰʘèè. 

ɸʧʘʨʘʪʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ð ʦʧʮʽʡʥʦ ʤʦʞʝ ʙʫʪʠ ʫʚʽʤʢʥʝʥʦ ʘʙʦ ʚʠʤʢʥʝʥʦ. ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ 3D ʤʦʜʝʣʽ 
ʽʥʪʝʨʬʝʡʩ Open GL, ʷʢʠʡ ʧʨʠʧʫʩʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʚʽʜʝʦʢʘʨʪʠ ʜʣʷ 
ʧʨʠʩʢʦʨʝʥʥʷ ʛʨʘʬʽʢʠ. ʗʢʱʦ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʥʝ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ, ʥʘʧʨʠʢʣʘʜ ʯʝʨʝʟ 
ʚʽʜʩʫʪʥʽʩʪʴ ʘʢʪʫʘʣʴʥʠʭ ʜʨʘʡʚʝʨʽʚ, ʚʽʜʧʦʚʽʜʥʠʭ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ, ʦʪʨʠʤʘʥʥʷ ʢʦʨʝʢʪʥʦʛʦ 
ʟʦʙʨʘʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʧʘʨʘʪʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʶʯʝʥʦ. ʊʦʜʽ ʤʦʞʥʘ ʚʽʜʢʣʶʯʠʪʠ 
ʘʧʘʨʘʪʥʝ ʧʨʠʩʢʦʨʝʥʥʷ. 

ɺʝʨʪʠʢʘʣʴʥʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ð ʤʦʞʥʘ ʫʚʽʤʢʥʫʪʠ ʘʙʦ ʚʠʤʢʥʫʪʠ. ʆʥʦʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ 
ʤʦʞʝ ʙʫʪʠ ʩʠʥʭʨʦʥʽʟʦʚʘʥʦ ʟ ʪ. ʟ. ɿʚʦʨʦʪʥʠʤ ʭʦʜʦʤ ʧʨʦʤʝʥ ʁʨʦʟʛʦʨʪʢʠ ʤʦʥʽʪʦʨʘ. ɿʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ 
ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʝʬʝʢʪ ʤʝʨʝʭʪʽʥʥʷ. ɸ ʤʦʞʝ ʙʫʪʠ ʚʽʜʢʣʶʯʝʥʦ, ʪʦʜʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʚʽʜʨʠʩʦʚʢʠ ʚ 
fps. 

ʇʣʘʚʥʽʩʪʴ ʧʝʨʝʭʦʜʽʚ ï ʧʝʨʝʭʽʜ ʤʽʞ ʚʠʜʘʤʠ ʧʨʠ ʟʤʽʥʽ ʧʨʦʝʢʮʽʡ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʨʽʟʢʦ ʘʙʦ ʧʣʘʚʥʦ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʧʣʘʚʥʽʩʪʶ ʪʘʢʠʭ ʧʝʨʝʭʦʜʽʚ. 
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ʈʠʩ. 4.7 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ / ʈʝʜʘʛʫʚʘʥʥʷ 

ʉʪʦʨ̔ʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ ʈʝʜʘʛʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʙʦʨʫ ʦʧʮʽʡ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 
ʨʝʜʘʛʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʧʨʦʝʢʪʦʚʘʥʦʾ ʙʫʜʽʚʣʽ ʫ ʛʨʘʬʽʯʥʠʭ ʚʽʢʥʘʭ. ʅʘ ʩʪʦʨʽʥʮʽ ʧʨʝʜʩʪʘʚʣʝʥʽ, 
ʟʦʢʨʝʤʘ, ʥʘʩʪʫʧʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ: 

ʅʦʚʠʡ ʜʦʢʫʤʝʥʪ ð ʧʨʠ ʩʪʘʨʪʽ ʧʨʦʛʨʘʤʠ ʤʦʞʝ ʚʽʜʨʘʟʫ ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʠʡ ʜʦʢʫʤʝʥʪ. 
ʗʢʱʦ ʦʧʮʽʶ ʚʠʤʢʥʫʪʦ, ʥʦʚʠʡ ʜʦʢʫʤʝʥʪ ʥʝ ʩʪʚʦʨʶʻʪʴʩʷ. ʑʦʙ ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʜʦʢʫʤʝʥʪ, ʧʦʪʨʽʙʥʦ 
ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʦʤʘʥʜʦʶ çʅʦʚʠʡ ʜʦʢʫʤʝʥʪè. 

ʌʘʩʘʜʠ ʟʘ ʫʤʦʚʯʘʥʥʷʤ ð ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʜʘʥʽ ʯʦʪʠʨʠ 
ʬʘʩʘʜʠ ʟʘ ʫʤʦʚʯʘʥʥʷʤ. ʗʢʱʦ ʦʧʮʽʶ ʚʠʤʢʥʝʥʦ, ʬʘʩʘʜʠ ʩʘʤʽ ʥʝ ʩʪʚʦʨʶʶʪʴʩʷ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʬʘʩʘʜʫ 
ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ çʌʘʩʘʜè ʥʘ ʚʢʣʘʜʮʽ çɺʠʜè. 

Esc = ɺʢʘʟʽʚʢʘ ð ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʢʣʘʚʽʰʽ Esc ʟʘʟʚʠʯʘʡ ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʧʦʪʦʯʥʦʾ ʦʙʨʘʥʦʾ 
ʢʦʤʘʥʜʠ. ʗʢʱʦ ʮʝ ʙʫʣʘ ʢʦʤʘʥʜʘ ʩʪʚʦʨʝʥʥʷ ʙʫʜʴ-̫ ʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʦ ʩʪʚʦʨʝʥʥʷ ʧʨʠʧʠʥʷʻʪʴʩʷ. ʆʧʮʽʡʥʦ 
ʧʨʠ ʮʴʦʤʫ ʚʽʜʨʘʟʫ ʞ ʤʦʞʝ ʚʢʣʶʯʘʪʠʩʷ ʨʝʞʠʤ çɺʢʘʟʽʚʢʘè, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʙʠʨʘʪʠ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʽ 
ʦʙ'ʻʢʪʠ, ʚʢʘʟʫʶʯʠ ʾʭ, ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʨʝʜʘʛʫʚʘʥʥʷ ʰʣʷʭʦʤ ʟʘʚʜʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʫ ʚʽʢʥʽ çɺʣʘʩʪʠʚʦʩʪʽè 
ʘʙʦ ʚʧʣʠʚʘʶʯʠ ʥʘ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ ʛʨʘʬʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

ɸʚʪʦʧʽʜʨʽʟʫʚʘʥʥʷ ʩʪʽʥ ð ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʯʝʨʛʦʚʦʾ ʩʪʽʥʠ ʚʦʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜʨʽʟʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ 
ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʠʭ ʩʪʽʥ ʰʣʷʭʦʤ ʤʦʜʠʬʽʢʘʮʽʾ ʬʦʨʤʠ ʪʦʨʮʽʚ. 

ɿʫʤ ʥʘ ʧʦʤʠʣʢʫ ð ʫ ʩʣʫʞʙʦʚʦʤʫ ʚʽʢʥʽ çʇʦʤʠʣʢʠ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷè ʧʝʨʝʨʘʭʦʚʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ, ʚ 
ʷʢʠʭ ʚʠʷʚʣʝʥʽ ʧʦʤʠʣʢʠ. ʗʢʱʦ ʚʠʢʦʥʘʪʠ ʧʦʜʚʽʡʥʝ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʨʷʜʢʫ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʫ, 
ʚʽʜʧʦʚʽʜʥʠʡ ʝʣʝʤʝʥʪ ʚʠʜʽʣʷʻʪʴʩʷ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ. ʆʧʮʽʡʥʦ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟʫʤ ʫ ʛʨʘʬʽʯʥʦʤʫ 
ʚʠʜʽ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʚʠʜʽʣʝʥʦʛʦ ʝʣʝʤʝʥʪʘ ʢʨʫʧʥʠʤ ʧʣʘʥʦʤ. 

ʇʽʜʙʽʨ ʚʠʜʫ ð ʧʨʠ ʧʝʨʝʤʠʢʘʥʥʽ ʚʢʣʘʜʦʢ ʩʪʨʽʯʢʠ ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜʙʠʨʘʻʪʴʩʷ ʚʠʜ ʟ ʯʠʩʣʘ ʚʽʜʢʨʠʪʠʭ, 
ʪʠʧ ʷʢʦʛʦ ʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʻ ʥʘʙʦʨʫ ʦʧʝʨʘʮʽʡ, ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʥʘ ʚʠʙʨʘʥʽʡ ʚʢʣʘʜʮʽ. 
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ʇʽʜʙʽʨ ʧʘʥʝʣʽ ð ʧʨʠ ʚʠʙʦʨʽ ʚ ʷʢʦʩʪʽ ʘʢʪʠʚʥʦʛʦ ʙʫʜʴ-̫ ʢʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʚʽʢʥʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ 
ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʚ ʥʴʦʤʫ ʚʠʜʫ (ʘʨʭʽʪʝʢʪʫʨʘ, ʧʦʩʪʘʥʘʣʽʪʠʢʘ, ʘʨʤʫʚʘʥʥʷ) ʚʢʣʶʯʘʻʪʴʩʷ ʚʢʣʘʜʢʘ ʩʪʨʽʯʢʠ 
ʟ ʧʘʥʝʣʷʤʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʢʦʤʘʥʜʠ, ʱʦ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʨʦʙʦʪʠ ʚ ʜʘʥʦʤʫ ʚʠʜʽ. 

ʂʦʧʽʶʚʘʥʥʷ + ʚʩʪʘʚʢʘ ʟ ɹʊ ð ʗʢʱʦ ʚʠʙʨʘʥʦ ʢʦʤʘʥʜʫ çʂʦʧʽʶʚʘʥʥʷ ʟ ʙʘʟʦʚʦʶ ʪʦʯʢʦʶè, ʪʦ ʚʽʜʨʘʟʫ 
ʧʽʩʣʷ ʟʘʚʜʘʥʥʷ ʙʘʟʦʚʦʾ ʪʦʯʢʠ ʽ ʟʘʚʝʨʰʝʥʥʷ ʢʦʧʽʶʚʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʥʘʪʠ ʚʩʪʘʚʢʫ ʩʢʦʧʽʡʦʚʘʥʠʭ 
ʝʣʝʤʝʥʪʽʚ, ʟʘʜʘʶʯʠ ʥʦʚʝ ʧʦʣʦʞʝʥʥʷ ʙʘʟʦʚʦʾ ʪʦʯʢʠ. 

ʇʝʨʝʚʽʨʢʘ ʢʦʨʝʢʪʥʦʩʪʽ ʢʦʥʪʫʨʽʚ ð ʚ ʭʦʜʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʢʦʥʪʫʨʽʚ ʦʙ'ʻʢʪʽʚ ʜʠʥʘʤʽʯʥʦ 
ʚʠʢʦʥʫʚʘʪʠ ʢʦʥʪʨʦʣʴ ʢʦʨʝʢʪʥʦʩʪʽ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʢʦʥʪʫʨʫ, ʱʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʘ ʟ 
ʥʝʢʦʨʝʢʪʥʠʤ ʢʦʥʪʫʨʦʤ. 

ɿʙʝʨʽʛʘʪʠ ʧʦʪʦʯʥʽ ʤʘʪʝʨʽʘʣʠ ð ʚ ʭʦʜʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʟ ʦʜʥʦʛʦ ʪʠʧʫ ʚ ʽʥʰʠʡ ʟʙʝʨʽʛʘʪʠ ʧʦʪʦʯʥʽ 
ʤʘʪʝʨʽʘʣʠ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʥʦʚʠʡ ʦʙ'ʻʢʪ ʦʪʨʠʤʫʻ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʮʴʦʛʦ ʪʠʧʫ 
ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ ʟʘ ʫʤʦʚʯʘʥʥʷʤ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ ʝʣʝʤʝʥʪʘ ʪʠʧʫ çɯʥʰʝè ʥʘ ʝʣʝʤʝʥʪ 
çʉʪʽʥʘè ʥʦʚʦʩʪʚʦʨʝʥʘ ʩʪʽʥʘ ʦʪʨʠʤʘʻ ʤʘʪʝʨʽʘʣ çɿʘʣʽʟʦʙʝʪʦʥ ʩʪʽʥè. ʗʢʱʦ ʞ ʦʧʮʽʷ ɿʙʝʨʽʛʘʪʠ ʧʦʪʦʯʥʽ 
ʤʘʪʝʨʽʘʣʠ ʚʢʣʶʯʝʥʘ, ʪʦ ʥʦʚʦʩʪʚʦʨʝʥʘ ʩʪʽʥʘ ʦʪʨʠʤʘʻ ʪʦʡ ʞʝ ʤʘʪʝʨʽʘʣ, ʱʦ ʙʫʚ ʧʨʠʟʥʘʯʝʥʠʡ ʚʠʭʽʜʥʦʤʫ 
ʝʣʝʤʝʥʪʫ ʪʠʧʫ çɯʥʰʝè. 
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ʈʠʩ. 4.8 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ / ʈʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ 

ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ ʈʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʙʦʨʫ ʦʧʮʽʡ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ 
ʧʘʨʘʤʝʪʨʽʚ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʧʨʦʝʢʪʦʚʘʥʦʾ ʙʫʜʽʚʣʽ. ʅʘ ʩʪʦʨʽʥʮʽ 
ʧʨʝʜʩʪʘʚʣʝʥʽ, ʟʦʢʨʝʤʘ, ʥʘʩʪʫʧʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ: 

ʆʙʧʠʨʘʥʥʷ ð ʚʠʙʽʨ ʚʘʨʽʘʥʪʘ ʫʤʦʚ ʦʙʧʠʨʘʥʥʷ ʚʩʴʦʛʦ ʦʙ'ʻʢʪʘ, ʩʝʛʤʝʥʪʘ ʡʦʛʦ ʢʦʥʪʫʨʫ ʯʠ ʢʽʥʮʽʚ (ʜʣʷ 
ʩʪʝʨʞʥʽʚ). ʅʘʧʨʠʢʣʘʜ: ʍ ð ʫ ʤʽʩʮʽ ʦʙʧʠʨʘʥʥʷ ʥʝʤʘʻ ʰʘʨʥʽʨʽʚ, 0 ð ʫ ʤʽʩʮʽ ʦʙʧʠʨʘʥʥʷ ʩʬʝʨʠʯʥʠʡ 
ʰʘʨʥʽʨ, ʌ ð ʚʽʣʴʥʠʡ ʢʨʘʡ, ʦʙʧʠʨʘʥʥʷ ʥʝʤʘʻ, dZ ð ʦʙ'ʻʜʥʘʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʧʦ ʦʩʽ Z. 

ʉʪʚʦʨʝʥʥʷ ð ʛʨʫʧʘ ʦʧʮʽʡ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʚ'ʷʟʽʚ ʜʣʷ ʥʝʦʧʝʨʪʠʭ ʩʪʽʥ ʽ ʢʦʣʦʥ. 

ʊʦʯʥʽʩʪʴ ð ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʪʦʯʥʽʩʪʴ ʧʦʰʫʢʫ ʧʝʨʝʪʠʥʽʚ, ʜʦʪʷʛʫʚʘʥʥʷ, ʘʧʨʦʢʩʠʤʘʮʽʾ, 
ʟʙʽʛʫ, ʦʙ'ʻʜʥʘʥʥʷ ʪʘ ʽʥ. ʂʦʞʝʥ ʧʘʨʘʤʝʪʨ ʤʘʻ ʨʦʟʛʦʨʥʫʪʫ ʧʽʜʢʘʟʢʫ, ʷʢʘ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 
ʪʘʙʣʠʮʽ ʧʘʨʘʤʝʪʨʽʚ. 

ʇʦʰʫʢ ʧʝʨʝʪʠʥʽʚ ð ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʧʦʩʦʙʽʚ, ʦʧʮʽʡ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʧʦʰʫʢʫ ʧʝʨʝʪʠʥʽʚ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ 
ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʾʭʥʴʦʾ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ð ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʫ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʤʦʜʝʣʽ: ʢʨʦʢ ʜʠʩʢʨʝʪʠʟʘʮʽʾ, 
R ʧʦʰʫʢʫ, Rm ï ʜʠʩʪʘʥʮʽʷ ʙʝʟʤʦʤʝʥʪʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʪʦʯʢʠ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, L ʧʦʰʫʢʫ. 

D max ʨ.ʩ. ï ʤʘʢʩʠʤʘʣʴʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʧʝʨʝʨʽʟʘʤʠ ʫ ʩʪʝʨʞʥʝʚʠʭ ʩʢʽʥʯʝʥʥʠʭ 
ʝʣʝʤʝʥʪʘʭ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʝʣʝʤʝʥʪʠ ʙʘʣʦʢ, ʢʦʣʦʥ ʽ ʬʝʨʤ. 

ʊʨʽʘʥʛʫʣʷʮʽʷ ð ʧʘʨʘʤʝʪʨʠ ʨʦʟʙʠʚʢʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʥʘ ʩʢʽʥʯʝʥʥʽ ʝʣʝʤʝʥʪʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 
ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ: ʢʨʦʢ ʨʦʟʙʠʚʢʠ ʜʣʷ ʩʪʝʨʞʥʽʚ, ʤʝʪʦʜ ʨʦʟʙʠʚʢʠ ʪʘ ʢʨʦʢ ʜʣʷ ʧʣʘʩʪʠʥ. ɿʘʜʘʥʽ ʪʫʪ 
ʧʘʨʘʤʝʪʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘ ʫʤʦʚʯʘʥʥʷʤ ʜʦ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 
ʚ̔ ʜʨʝʜʘʛʦʚʘʥʽ ʫ ʢʦʞʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦ. ɿʘʜʘʥʽ ʚ ʜʦʢʫʤʝʥʪʽ, ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ 
ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ, ʜʝ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʝʥʽ. 
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ʈʠʩ. 4.9 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ / ɸʨʤʫʚʘʥʥʷ 

ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ ɸʨʤʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʙʦʨʫ ʦʧʮʽʡ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 
ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʘʨʤʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʝʢʪʦʚʘʥʦʾ ʙʫʜʽʚʣʽ. ʅʘ 
ʩʪʦʨʽʥʮʽ ʧʨʝʜʩʪʘʚʣʝʥʽ, ʟʦʢʨʝʤʘ, ʥʘʩʪʫʧʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ: 

ʈʝʟʫʣʴʪʘʪʠ ʘʨʤʫʚʘʥʥʷ ð ʛʨʫʧʘ ʥʘʣʘʰʪʫʚʘʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʧʦʩʽʙ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 
ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʙʦʨʫ ʘʨʤʘʪʫʨʠ, ʚʠʢʦʥʘʥʦʛʦ ʫ ɺɯɿʆʈ-ʉɸʇʈ, ʧʝʨʝʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʡʣʫ ʫ ʬʦʨʤʘʪʽ 
*.ASP. 

ʈʦʟʤʽʱʝʥʥʷ ʘʨʤʘʪʫʨʥʠʭ ʩʪʝʨʞʥʽʚ ð ʛʨʫʧʘ ʥʘʣʘʰʪʫʚʘʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʢʣʘʩ ʘʨʤʘʪʫʨʠ ʟʘ 
ʫʤʦʚʯʘʥʥʷʤ ʪʘ ʩʪʘʥʜʘʨʪ ʷʢʦʩʪʽ ʧʨʦʢʘʪʫ, ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʟʤʽʱʝʥʥʷ ʘʨʤʘʪʫʨʠ: 

ɼʦʚʞʠʥʘ ʩʪʝʨʞʥʷ ʤʘʢʩ ð ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʘʨʤʘʪʫʨʥʦʛʦ ʩʪʝʨʞʥʷ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʟʚʠʯʘʡ, 
ʚʠʭʦʜʷʯʠ ʟ ʤʽʨʢʫʚʘʥʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ʄʽʥ. ʧʨʦʩʚʽʪ ð ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʫ ʩʚʽʪʣʽ ʤʽʞ ʘʨʤʘʪʫʨʥʠʤʠ ʩʪʝʨʞʥʷʤʠ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʟʚʠʯʘʡ 
ʟ ʫʤʦʚ ʷʢʽʩʥʦʛʦ ʧʨʦʙʝʪʦʥʫʚʘʥʥʷ, ʱʦʙ ʬʨʘʢʮʽʾ ʱʝʙʥ ʁʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʨʦʟʤʽʨʫ ʥʝ 
ʟʘʩʪʨʷʚʘʣʠ ʤʽʞ ʩʪʝʨʞʥʷʤʠ. 

ʄʦʜʫʣʴ ʜʦʚʞʠʥʠ ʩʪʝʨʞʥʽʚ ð ʚ ʭʦʜʽ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʽ ʛʨʘʬʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʩʪʝʨʞʥʽ 
ʤʦʞʫʪʴ ʚʠʡʪʠ ʙʫʜʴ-̫ ʢʦʛʦ ʨʦʟʤʽʨʫ, ʦʜʥʘʢ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʽ ʥʘ ʢʨʝʩʣʝʥʥʷʭ ʾʭ ʨʦʟʤʽʨ ʧʦʚʠʥʝʥ ʙʫʪʠ ʢʨʘʪʥʠʡ 
ʜʝʷʢʦʤʫ ʤʦʜʫʣʶ, ʷʢʠʡ ʤʦʞʥʘ ʟʘʜʘʪʠ ʪʫʪ ʷʢ ʧʘʨʘʤʝʪʨ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʄʦʜʫʣʴ ʨʦʟʤʽʨʫ ʰʧʠʣʴʦʢ ʽ ʭʦʤʫʪʽʚ ð ʨʦʟʤʽʨʠ ʰʧʠʣʴʦʢ ʽ ʭʦʤʫʪʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʦʟʪʘʰʫʚʘʥʥʷʤ 
ʧʦʟʜʦʚʞʥʽʭ ʩʪʝʨʞʥʽʚ, ʱʦ ʦʭʦʧʣʶʶʪʴʩʷ ʥʠʤʠ, ʜʽʘʤʝʪʨʦʤ ʮʠʭ ʩʪʨʠʞʥʽʚ, ʜʽʘʤʝʪʨʦʤ ʘʨʤʘʪʫʨʠ ʰʧʠʣʴʦʢ 
ʽ ʨʘʜʽʫʩʘʤʠ ʟʘʛʠʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʤʽʨ ʤʦʞʝ ʚʠʡʪʠ ʙʫʜʴ-̫ ʢʠʤ. ʆʜʥʘʢ, ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʯʠʪʘʥʥʷ ʢʨʝʩʣʝʥʴ 
ʽ ʟʨʫʯʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʨʦʟʤʽʨʠ ʰʧʠʣʴʦʢ ʽ ʭʦʤʫʪʽʚ ʦʢʨʫʛʣʷʶʪʴʩʷ ʜʦ ʟʘʜʘʥʦʛʦ ʤʦʜʫʣʷ. 

ʄʦʜʫʣʴ ʢʨʦʢʫ ð ʢʨʦʢ ʨʦʟʤʽʱʝʥʥʷ ʘʨʤʘʪʫʨʥʠʭ ʩʪʝʨʞʥʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʚʠʭʦʜʷʯʠ ʟ ʧʨʠʟʥʘʯʝʥʦʛʦ 
ʜʽʘʤʝʪʨʘ ʪʘ ʥʝʦʙʭʽʜʥʦʾ ʧʣʦʱʽ ʘʨʤʫʚʘʥʥʷ ʥʘ ʧʦʛʦʥʥʠʡ ʤʝʪʨ ʧʝʨʝʨʽʟʫ. ʊʦʤʫ ʮʠʬʨʘ ʤʦʞʝ ʚʠʡʪʠ ʙʫʜʴ-
ʷʢʘ. ʑʦʙ ʨʦʟʤʽʨʥʽ ʯʠʩʣʘ ʙʫʣʦ ʧʨʦʩʪʽʰʝ ʯʠʪʘʪʠ ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʽ, ʮʽ ʨʦʟʤʽʨʠ 
ʦʢʨʫʛʣʷʶʪʴʩʷ ʜʦ ʤʦʜʫʣʷ, ʱʦ ʪʫʪ ʟʘʜʘʻʪʴʩʷ. 

ʄʽʥ ʜʽʘʤʝʪʨ ʜʝʪʘʣʝʡ ð ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʩʧʝʮʠʬʽʢʘʮʽʡ ʧʝʨʝʨʘʭʦʚʫʶʪʴʩʷ ʘʨʤʘʪʫʨʥʽ ʜʝʪʘʣʽ ʟ 
ʨʦʟʤʽʨʘʤʠ ʽ (ʘʙʦ) ʚʢʘʟʫʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʚʠʪʨʘʪʘ ʘʨʤʘʪʫʨʠ ʚ ʧʦʛʦʥʥʠʭ ʤʝʪʨʘʭ. ʗʢʱʦ ʤʦʚʘ ʡʜʝ ʧʨʦ 
ʘʨʤʘʪʫʨʫ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ, ʪʦ ʚʢʘʟʘʪʠ ʨʦʟʤʽʨʠ ʜʝʪʘʣʝʡ ʥʝʦʙʭʽʜʥʦ. ʗʢʱʦ ʤʦʚʘ ʡʜʝ ʧʨʦ ʩʪʝʨʞʥʽ 
ʥʝʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʫ, ʱʦ ʫʢʣʘʜʘʶʪʴʩʷ ʟʘʟʚʠʯʘʡ ʷʢ ʬʦʥʦʚʘ ʘʨʤʘʪʫʨʘ, ʪʦ ʜʦʩʪʘʪʥʴʦ ʚʢʘʟʘʪʠ ʟʘʛʘʣʴʥʫ 
ʚʠʪʨʘʪʫ ʚ ʧ. ʤ. ʎʝʡ ʧʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ, ʷʢʠʡ ʜʽʘʤʝʪʨ ʚʚʘʞʘʪʠ ʚʞʝ ʜʦʩʠʪʴ ʚʝʣʠʢʠʤ, ʱʦʙ ʚʨʘʭʦʚʫʚʘʪʠ 
ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ ʧʦʰʪʫʯʥʦ. 

ʇʦʟʥʘʯʝʥʥʷ ʘʨʤʘʪʫʨʠ ð ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ, ʷʢ ʘʨʤʘʪʫʨʘ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 3D 
ʚʠʜʘʭ, ʥʘ ʨʦʟʨʽʟʘʭ (ʧʝʨʝʨʽʟʘʭ), ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʴʦʨʫ ʪʘ ʚʘʛʠ ʣʽʥʽʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʽʚ. 
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ʇʨʝʬʽʢʩʠ ʫ ʧʦʟʥʘʯʝʥʥʽ ʦʩʦʙʣʠʚʠʭ ʧʦʟʠʮʽʡ ʛʥʫʪʠʭ ʩʪʝʨʞʥʽʚ, ʢʘʨʢʘʩʽʚ. ʉʧʦʩʦʙʠ ʥʘʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ. 
ɺʠʜʠ ʧʦʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʦʾ ʪʘ ʜʦʜʘʪʢʦʚʦʾ ʘʨʤʘʪʫʨʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʠʥʦʩʦʢ. 

ɸʨʤʫʚʘʥʥʷ ʧʣʠʪʠ ð ʩʧʝʮʠʬʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʘʨʤʫʚʘʥʥʷ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʽʚ ʪʘ 
ʬʫʥʜʘʤʝʥʪʥʠʭ ʧʣʠʪ. ʌʦʨʤʫʚʘʥʥʷ ʧʦʟʥʘʯʝʥʴ. ʈʦʟʤʽʱʝʥʥʷ ʬʽʢʩʘʪʦʨʽʚ. ʆʨʛʘʥʽʟʘʮʽʷ ʧʦʧʝʨʝʯʥʦʛʦ 
ʘʨʤʫʚʘʥʥʷ ʫ ʟʦʥʘʭ ʧʨʦʜʘʚʣʶʚʘʥʥʷ. 

ɸʨʤʫʚʘʥʥʷ ʩʪʥ̔ ð ʩʧʝʮʠʬʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʘʨʤʫʚʘʥʥʷ ʜʽʘʬʨʘʛʤ ʞʦʨʩʪʢʦʩʪʽ: 
ʧʦʟʥʘʯʝʥʥʷ, ʟʘʭʠʩʥʽ ʰʘʨʠ, ʚʽʜʩʪʫʧʠ ʪʘ ʚʠʧʫʩʢʠ. 

ɸʨʤʫʚʘʥʥʷ ʢʦʣʦʥ ð ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʘʨʤʫʚʘʥʥʷ ʢʦʣʦʥ: ʤʘʨʢʫʚʘʥʥʷ, ʤʘʩʰʪʘʙ 
ʚʠʜʫ, ʤʘʩʰʪʘʙ ʧʝʨʝʨʽʟʽʚ, ʟʘʭʠʩʥʽ ʰʘʨʠ ʪʘ ʚʽʜʩʪʫʧʠ ʭʦʤʫʪʽʚ. 

ɸʨʤʫʚʘʥʥʷ ʙʘʣʢʠ ð ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʘʨʤʫʚʘʥʥʷ ʙʘʣʦʢ: ʤʘʨʢʫʚʘʥʥʷ, ʤʘʩʰʪʘʙʠ, 
ʟʘʭʠʩʥʽ ʰʘʨʠ, ʩʧʦʩʽʙ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʢʨʝʩʣʝʥʥʽ ʦʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʙʘʣʢʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʢʝʨʥʠʭ 
ʧʣʘʩʪʠʥ. 

ɸʨʤʫʚʘʥʥʷ ʩʭʦʜʽʚ ð ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʘʨʤʫʚʘʥʥʷ ʤʦʥʦʣʽʪʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 
ʩʭʦʜʽʚ: ʥʘʟʚʘ ʚʠʜʫ, ʤʘʨʢʫʚʘʥʥʷ, ʜʦʚʞʠʥʠ ʚʠʧʫʩʢʽʚ. 

ɸʨʤʫʚʘʥʥʷ ʧʘʣʽ ð ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʘʨʤʫʚʘʥʥʷ ʤʦʥʦʣʽʪʥʠʭ ʙʫʨʦ-ʥʘʙʠʚʥʠʭ 
ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʘʣʴ. 
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ʈʠʩ. 4.10 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ / ʇʘʨʘʤʝʪʨʠ ʝʣʝʤʝʥʪʽʚ ʟʘ ʫʤʦʚʯʘʥʥʷʤ 

ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ ʇʘʨʘʤʝʪʨʠ ʝʣʝʤʝʥʪʽʚ ʟʘ ʫʤʦʚʯʘʥʥʷʤ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʟʥʘʯʝʥʥʷ 
ʤʘʪʝʨʽʘʣʽʚ, ʩʣʫʞʙʦʚʠʭ ʢʦʣʴʦʨʽʚ, ʪʦʚʱʠʥʠ ʪʘ ʥʠʟʢʠ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘ 
ʫʤʦʚʯʘʥʥʷʤ ʜʣʷ ʥʦʚʦʩʪʚʦʨʶʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ ʧʨʦʝʢʪʦʚʘʥʦʾ ʙʫʜʽʚʣʽ. ɼʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ 
ʝʣʝʤʝʥʪʽʚ ʥʘʚʝʜʝʥʦ ʦʜʥʦʡʤʝʥʥʫ ʛʨʫʧʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

ʂʦʣʽʨ ʛʨʘʥʝʡ ï ʇʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʣʽʨ ʟʘʧʦʚʥʝʥʥʷ ʛʨʘʥʝʡ ʤʦʜʝʣʽ ʝʣʝʤʝʥʪʘ ʜʘʥʦʛʦ ʪʠʧʫ ʚ 
ʨʝʞʠʤʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʫ ʩʣʫʞʙʦʚʠʭ ʢʦʣʴʦʨʘʭ ʽʟ ʟʘʧʦʚʥʝʥʥʷʤ ʛʨʘʥʝʡ. 

ʂʦʣʽʨ ʣʽʥʽʡ ï ʇʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʣʽʨ ʣʽʥʽʡ, ʷʢʠʤʠ ʟʦʙʨʘʞʫʶʪʴʩʷ ʢʦʥʪʫʨʠ ʛʨʘʥʝʡ ʤʦʜʝʣʽ 
ʝʣʝʤʝʥʪʘ ʜʘʥʦʛʦ ʪʠʧʫ ʚ ʨʝʞʠʤʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʢʦʥʪʫʨʽʚ. 

ɺʠʜʽʣʝʥʽ ʝʣʝʤʝʥʪʠ ʤʦʜʝʣʽ ʦʙʚʦʜʷʪʴ ʢʦʥʪʫʨʘʤʠ ʢʦʣʴʦʨʫ ʚʠʜʽʣʝʥʥʷ. ɿʘ ʫʤʦʚʯʘʥʥʷʤ ʢʦʣʽʨ ʚʠʜʽʣʝʥʥʷ 
ʟʝʣʝʥʠʡ, ʦʜʥʘʢ, ʤʦʞʥʘ ʧʨʠʟʥʘʯʠʪʠ ʙʫʜʴ-̫ ʢʠʡ ʽʥʰʠʡ. 

ɼʣʷ ʽʥʰʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʦʜʷʪʴʩʷ ʜʦʢʣʘʜʥʽ ʢʦʤʝʥʪʘʨʽ ʚ ʦʙʣʘʩʪʽ ʧʨʠʤʽʪʦʢ ʫ ʜʽʘʣʦʟʽ 
ʢʝʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘʤʠ (ʜʠʚ. ʨʠʩ.4.10). 
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ʈʠʩ. 4.11 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʉɸʇʌɯʈ / ɽʢʩʧʦʨʪ / ɯʤʧʦʨʪ 

ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ ɽʢʩʧʦʨʪ / ɯʤʧʦʨʪ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

ʌʦʨʤʘʪ 3DS ï ɻʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʝʢʩʧʦʨʪʦʤ/ʽʤʧʦʨʪʦʤ ʬʘʡʣʽʚ ʫ ʬʦʨʤʘʪʽ 3DS. 

ʄʘʩʰʪʘʙ ʝʢʩʧʦʨʪʫ ï ʇʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʧʽʜ ʯʘʩ ʝʢʩʧʦʨʪʫ 
ʫ ʬʘʡʣ ʬʦʨʤʘʪʫ 3DS. ʇʨʠ ʽʤʧʦʨʪʽ ʬʘʡʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʙʝʨʥʝʥʘ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ. 

ʌʦʨʤʘʪ DXF ï ɻʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʝʢʩʧʦʨʪʦʤ/ʽʤʧʦʨʪʦʤ ʬʘʡʣʽʚ ʫ ʬʦʨʤʘʪʽ DXF. 

ʄʘʩʰʪʘʙ ʝʢʩʧʦʨʪʫ ï ʇʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʧʽʜ ʯʘʩ ʝʢʩʧʦʨʪʫ 
ʫ ʬʘʡʣ ʬʦʨʤʘʪʫ DXF. ʇʨʠ ̔ ʤʧʦʨʪʽ ʬʘʡʣʽʚ ʜʦ ʢʦʦʨʜʠʥʘʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʙʝʨʥʝʥʘ ʚʝʣʠʯʠʥʘ 
ʢʦʝʬʽʮʽʻʥʪʘ, ʪʦʙʪʦ ʢʦʦʨʜʠʥʘʪʠ ʜʽʣʷʪʴʩʷ ʥʘ ʟʘʜʘʥʝ ʯʠʩʣʦ. 

ʇʘʣʽʪʨʘ DXF ï ʇʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʰʣʷʭ ʜʦ ʬʘʡʣʫ ʧʘʣʽʪʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʢʦʜʫʚʘʥʥʷ 
ʢʦʣʴʦʨʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʧʨʦʛʨʘʤʽ ʉɸʇʌɯʈ ʫ ʽʥʜʝʢʩʠ ʢʦʣʴʦʨʽʚ ʩʪʘʥʜʘʨʪʥʦʾ ʧʘʣʽʪʨʠ DXF. ɿʘʟʚʠʯʘʡ 
ʮʝ ʬʘʡʣ: 
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ɺʝʨʩʽʷ AutoCAD(R) ï ʈʦʟʢʨʠʚʥʠʡ ʩʧʠʩʦʢ ʚʝʨʩʽʡ ʧʨʦʛʨʘʤʠ AutoCAD(R), ʜʣʷ ʷʢʠʭ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 
ʝʢʩʧʦʨʪ ʫ ʬʦʨʤʘʪʽ DWG / DXF. 

ʌʦʨʤʘʪ VCO ï ɻʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʽʤʧʦʨʪʦʤ ʬʘʡʣʽʚ ʫ ʬʦʨʤʘʪʽ VCO. 

ʇʨʠʩʢʦʨʝʥʝ ʯʠʪʘʥʥʷ ʧʨʦʨʽʟʽʚ ï ʆʧʮʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʧʨʠʩʢʦʨʠʪʠ ʯʠʪʘʥʥʷ ʥʦʚʠʭ 
ʬʘʡʣʽʚ ʫ ʬʦʨʤʘʪʽ VCO. ʇʨʠ ʯʠʪʘʥʥʽ ʩʪʘʨʠʭ ʬʘʡʣʽʚ, ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʦʤʠʣʢʠ. ɼʣʷ ʯʠʪʘʥʥʷ 
ʩʪʘʨʠʭ ʬʘʡʣʽʚ VCO ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʤʢʥʫʪʠ ʮʶ ʦʧʮʽʶ. 

ʌʦʨʤʘʪ S2L ï ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ ʝʢʩʧʦʨʪʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʽʟ ʉɸʇʌɯʈ ʫ ɺɯɿʆʈ-ʉɸʇʈ ʜʣʷ 
ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʄʂɽ. ʉʝʨʝʜ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʽ: 

ʊʽʣʴʢʠ ʥʝʧʫʩʪʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ï ʦʧʮʽʷ, ʤʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʊʘʢ/ʅʽ. ɿʘ ʫʤʦʚʯʘʥʥʷʤ: ʊʘʢ. 
ʆʟʥʘʯʘʻ, ʱʦ ʫ ʩʢʣʘʜʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʙʫʜʫʪʴ ʝʢʩʧʦʨʪʦʚʘʥʽ ʪʽ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʫ ʷʢʠʭ ʻ 
ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʦʨʦʞʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ï ʪʘʢʽ, ʱʦ ʥʝ ʤʽʩʪʷʪʴ ʥʘʚʘʥʪʘʞʝʥʴ, ʙʫʜʫʪʴ ʧʨʦʧʫʱʝʥʽ 
ʧʽʜ ʯʘʩ ʟʘʧʠʩʫ ʫ ʬʘʡʣ. ʗʢʱʦ ʅ,̔ ʪʦ ʙʫʜʫʪʴ ʟʘʧʠʩʘʥʽ ʚʩʽ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʩʫʪʥʽ ʫ ʧʨʦʝʢʪʽ, 
ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʻ ʚ ʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʯʠ ʥʽ. 

ɿʘʜʘʥʝ ʘʨʤʫʚʘʥʥʷ ï ʫ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʙʫʜʫʪʴ ʟʘʥʝʩʝʥʽ ʜʘʥʽ ʧʨʦ ʟʘʜʘʥʝ ʘʨʤʫʚʘʥʥʷ. 

ɿʘʩʪʦʩʦʚʫʚʘʪʠ ʊɿɸ ʟʘ ʫʤʦʚʯʘʥʥʷʤ ï ʦʧʮʽʷ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ ʊʘʢ/ʅʽ. ʋʤʦʚʯʘʥʥʷ: ʊʘʢ. ʇʨʠ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ʝʢʩʧʦʨʪʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʟʘʜʘʥʝ ʘʨʤʫʚʘʥʥʷ ʜʣʷ ʪʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʥʝ ʥʘʜʽʣʝʥʽ 
ʷʚʥʠʤʠ ʦʧʠʩʘʤʠ ʫ ʚʠʛʣʷʜʽ ʤʦʜʝʣʽ ʘʨʤʫʚʘʥʥʷ, ʙʫʜʫʪʴ ʟʘʩʪʦʩʦʚʘʥʽ ʪʠʧʠ ʟʘʜʘʥʦʛʦ ʘʨʤʫʚʘʥʥʷ ʟʘ 
ʫʤʦʚʯʘʥʥʷʤ. 
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ɿʙʝʨʽʛʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʫ SPF ï ʦʧʮʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʬʘʡʣʽ ʤʦʜʝʣʽ 
ʨʝʟʫʣʴʪʘʪʠ ʤʽʮʥʽʩʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ: ʧʝʨʝʤʽʱʝʥʥʷ, ʥʘʧʨʫʞʝʥʥʷ, ʟʫʩʠʣʣʷ, ʨʝʘʢʮʽʾ. ɯʥʘʢʰʝ 
ʨʝʟʫʣʴʪʘʪʠ, ʷʢʱʦ ʻ ʧʦʨʘʭʦʚʘʥʽ, ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʧʽʜʚʘʥʪʘʞʫʚʘʪʠ ʦʢʨʝʤʦʶ ʢʦʤʘʥʜʦʶ ʱʦʨʘʟʫ 
ʧʽʩʣʷ ʧʨʦʯʠʪʘʥʥʷ ʬʘʡʣʫ ʤʦʜʝʣʽ. ɿʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʬʘʡʣʽ ʤʦʜʝʣʽ ʟʙʽʣʴʰʫʻ ʡʦʛʦ ʨʦʟʤʽʨ. 

 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʰʘʨʽʚ ʤʦʜʝʣʶʚʘʥʥʷ 

ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʰʘʨʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʽʘʣʦʛ ʐʘʨʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʠʡ ʤʦʞʥʘ 
ʚʠʢʣʠʢʘʪʠ ʢʦʤʘʥʜʦʶ ʤʝʥʶ ʅʘʣʘʰʪʫʚʘʥʥʷ  ʐʘʨʠ ʤʦʜʝʣʶʚʘʥʥʷ é ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʢʪʦʛʨʘʤʠ 
ʫ ʩʪʨʽʯʮʽ ʥʘ ʚʢʣʘʜʮʽ ɺʠʜ ʘʙʦ ʥʘ ʧʘʥʝʣʽ ̔ ʥʩʪʨʫʤʝʥʪʽʚ ɺʽʟʫʘʣʽʟʘʮʽʷ. 

 

ʈʠʩ. 4.12 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʐʘʨʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ. ʋ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʨʦʟʪʘʰʦʚʘʥʘ ʪʘʙʣʠʮʷ ʥʘʙʦʨʽʚ ʰʘʨʽʚ, ʚ ʷʢʽʡ 
ʧʝʨʝʣʽʯʝʥʽ ʥʘʙʦʨʠ ʰʘʨʽʚ ʧʦ ʥʘʟʚʘʭ. ʋ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʜʽʘʣʦʛʫ ʨʦʟʪʘʰʦʚʘʥʘ ʪʘʙʣʠʮʷ ʰʘʨʽʚ, ʫ ʷʢʽʡ 
ʧʝʨʝʨʘʭʦʚʘʥʽ ʟʘ ʥʘʟʚʘʤʠ ʰʘʨʠ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʤʦʜʝʣʽ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʠʡ ʜʦ ʜʝʷʢʦʛʦ çʰʘʨʫè. ʊʽʣʴʢʠ ʜʦ ʦʜʥʦʛʦ. 

ʂʦʞʥʦʤʫ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʫ ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʜʝʷʢʠʡ çʥʘʙʽʨ ʰʘʨʽʚè. 

ʐʘʨ ʤʦʞʝ ʙʫʪʠ ʚʠʜʠʤʠʤ ʚ ʦʜʥʠʭ ʥʘʙʦʨʘʭ ʪʘ ʥʝʚʠʜʠʤʠʤ ʚ ʽʥʰʠʭ. ɼʣʷ ʢʦʞʥʦʛʦ ʥʘʙʦʨʫ ʚʠʢʦʥʫʻʪʴʩʷ 
ʥʘʣʘʰʪʫʚʘʥʥʷ, ʷʢʽ ʰʘʨʠ ʚ ʥʴʦʤʫ ʚʠʜʠʤʽ, ʘ ʷʢʽ ʥʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ ʰʘʨʽʚ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʚʠʜʠʤʽʩʪʶ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ. ɹʫʜʴ-̫ ʢʠʡ ʝʣʝʤʝʥʪ ʙʫʜʝ 
ʙʘʯʠʪʠ ʘʙʦ ʥʝʚʠʜʠʤʠʡ ʫ ʜʝʷʢʦʤʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʣʘʰʪʫʚʘʥʥʷ ʰʘʨʽʚ. ʋ 
ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʧʦʢʘʟʘʥʦ ʚʠʛʣʷʜ, ʷʢʦʤʫ ʧʨʠʟʥʘʯʝʥʦ ʥʘʙʽʨ ʰʘʨʽʚ. ʗʢʱʦ ʚ ʮʴʦʤʫ ʥʘʙʦʨʽ ʰʘʨ ʝʣʝʤʝʥʪʘ 
ʥʝʚʠʜʠʤʠʡ, ʪʦ ʝʣʝʤʝʥʪ ʥʝ ʙʫʜʝ ʧʦʢʘʟʘʥʠʡ ʫ ʚʩʽʭ ʛʨʘʬʽʯʥʠʭ ʚʽʢʥʘʭ, ʚʠʜʘʤ ʷʢʠʭ ʧʨʠʟʥʘʯʝʥʦ ʮʝʡ ʥʘʙʽʨ 
ʰʘʨʽʚ. 

ʑʦʙ ʜʦʜʘʪʠ ʥʦʚʠʡ ʰʘʨ ʘʙʦ ʥʘʙʽʨ ʰʘʨʽʚ ʘʙʦ ʚʠʜʘʣʠʪʠ ʽʩʥʫʶʯʠʡ, ʩʢʦʨʠʩʪʘʡʪʝʩʷ ʢʦʤʘʥʜʘʤʠ 
ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʜʦʩʪʫʧʥʦʛʦ ʟʘ ʥʘʪʠʩʢʘʥʥʷʤ ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. ʐʘʨ çʐʘʨ ʉɸʇʌɯʈè ʚʠʜʘʣʠʪʠ 
ʥʝ ʤʦʞʥʘ. ɼʦ ʥʴʦʛʦ ʟʘ ʫʤʦʚʯʘʥʥʷʤ ʚʽʜʥʦʩʷʪʴʩʷ ʚʩʽ ʥʦʚʦʩʪʚʦʨʝʥʽ ʦʙ'ʻʢʪʠ ʽ ʦʙ'ʻʢʪʠ, ʷʢʽ ʧʦʟʙʘʚʣʷʶʪʴʩʷ 
ʰʘʨʫ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʰʘʨʫ ʧʦʟʥʘʯʝʥʽ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ (ʚʠʜʠʤʽʩʪʴ ʽ ʙʣʦʢʫʚʘʥʥʷ) ʫ ʧʦʪʦʯʥʦʤʫ ʥʘʙʦʨʽ, 
ʚʠʙʨʘʥʦʤʫ ʫ ʪʘʙʣʠʮʽ ʥʘʙʦʨʽʚ. 
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ɼʣʷ ʢʦʞʥʦʛʦ ʥʘʙʦʨʫ ʧʦʟʥʘʯʝʥʦ ʩʪʘʥ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʪʦʯʥʦʛʦ ʰʘʨʫ, ʚʠʙʨʘʥʦʛʦ ʫ ʪʘʙʣʠʮʽ ʰʘʨʽʚ. 

ʄʦʞʥʘ ʢʝʨʫʚʘʪʠ ʚʠʜʠʤʽʩʪʶ ʽ ʙʣʦʢʫʚʘʥʥʷʤ ʢʦʞʥʦʛʦ ʰʘʨʫ ʫ ʧʦʪʦʯʥʦʤʫ ʚʠʙʨʘʥʦʤʫ ʥʘʙʦʨʽ, 
ʧʝʨʝʤʠʢʘʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʧʽʢʪʦʛʨʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ. 

 

 

ʈʠʩ. 4.13.1 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ɺʣʘʩʪʠʚʦʩʪʽ, ʚ ʷʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʜʫ 

ʂʦʣʠ ʥʝ ʚʠʜʽʣʝʥʦ ʞʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʦʜʝʣʽ, ʫ ʜʽʘʣʦʟʽ ɺʣʘʩʪʠʚʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʜʫ. 
ʑʦʙ ʚʠʙʨʘʪʠ ʽ ʧʨʠʟʥʘʯʠʪʠ ʚʠʜʫ ʥʘʙʽʨ ʰʘʨʽʚ, ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʟ ʪʨʴʦʤʘ ʪʦʯʢʘʤʠ ç...è ʫ ʨʷʜʢʫ 
ʧʘʨʘʤʝʪʨʘ çʅʘʙʽʨ ʰʘʨʽʚè. ɺʽʜʢʨʠʻʪʴʩʷ ʜʽʘʣʦʛ ʐʘʨʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʚ ʷʢʦʤʫ ʙʫʜʝ ʜʦʩʪʫʧʥʦʶ ʜʣʷ 
ʚʠʙʦʨʫ ʪʽʣʴʢʠ ʣʽʚʘ ʯʘʩʪʠʥʘ ð ʥʘʙʦʨʠ ʰʘʨʽʚ. ɺʠʙʝʨʽʪʴ ʧʦʪʨʽʙʥʠʡ ʥʘʙʽʨ ʧʦʜʚʽʡʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ 
ʢʥʦʧʢʠ ʤʠʰʽ ʪʘ ʟʘʚʝʨʰʽʪʴ ʜʽʘʣʦʛ ʢʥʦʧʢʦʶ ʆʂ. ʉʪʘʪʫʩ ʧʦʪʦʯʥʦʛʦ ʚʠʙʨʘʥʦʛʦ ʥʘʙʦʨʫ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ 
ʩʧʠʩʢʫ ʥʘʙʦʨʽʚ ʩʣʦʚʦʤ çʧʦʪʦʯʥʠʡè ʫ ʛʨʘʬʽ çʉʪʘʪʫʩè. 

 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʰʘʨʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʝʥʦ ʝʣʝʤʝʥʪ ʃʽʥʽʷ 1. ʎʝʡ ʝʣʝʤʝʥʪ ʚʽʜʥʝʩʝʥʦ ʜʦ ʰʘʨʫ ʇʦʟʥʘʯʝʥʥʷ. ʐʘʨʫ 
ʇʦʟʥʘʯʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʦʟʥʘʢʫ ʚʠʜʠʤʦʩʪʽ ʫ ʥʘʙʦʨʽ ʰʘʨʽʚ ʇʣʘʥ, ̔  ʚʽʜʢʣʶʯʝʥʦ ʦʟʥʘʢʫ ʚʠʜʠʤʦʩʪʽ ʚ 
ʥʘʙʦʨʽ ʰʘʨʽʚ 3D ʤʦʜʝʣʁʚʘʥʥʷ. ɼʘʣʽ ʩʪʚʦʨʝʥʦ ʚʠʜ ʇʣʘʥ ʧʦʚʝʨʭʫ. ʎʴʦʤʫ ʚʠʜʫ ʧʨʠʟʥʘʯʝʥʠʡ ʥʘʙʽʨ 
ʰʘʨʽʚ ʇʣʘʥ. ʉʪʚʦʨʝʥʦ ʚʠʜ ɿʘʛʘʣʴʥʠʡ ʚʠʜ, ʡʦʤʫ ʧʨʠʟʥʘʯʝʥʦ ʥʘʙʽʨ ʰʘʨʽʚ 3D ʤʦʜʝʣʶʚʘʥʥʷ. ʊʝʧʝʨ 
ʝʣʝʤʝʥʪ ʃʽʥʽʷ 1 ʤʦʞʥʘ ʙʘʯʠʪʠ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ, ʚ ʷʢʦʤʫ ʚʽʜʦʙʨʘʞʝʥʦ ʚʠʜ ʇʣʘʥ ʧʦʚʝʨʭʫ ʫ ʪʦʡ ʯʘʩ 
ʷʢ ʫ ʚʽʢʥʽ ʚʠʜʫ ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʮʝʡ ʝʣʝʤʝʥʪ ʧʨʠʭʦʚʘʥʠʡ. 

ʈʠʩ. 4.13.2. ɺʽʢʥʦ ʜʽʘʣʦʛʫ ɺʣʘʩʪʠʚʦʩʪʽ, ʚ ʷʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʜʽʣʝʥʦʛʦ ʝʣʝʤʝʥʪʫ 

ɺʠʙʽʨ ʧʦʪʨʽʙʥʦʛʦ ʰʘʨʫ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʢʨʠʚʥʦʛʦ ʩʧʠʩʢʫ. ʋ ʩʧʠʩʢʫ ʻ ʧʫʥʢʪ 
çʱʝ...è, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʜʽʘʣʦʛ ʐʘʨʠ ʤʦʜʝʣʶʚʘʥʥʷ. 
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ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʣʽʪʨʠ ʢʦʣʴʦʨʽʚ 

ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʣʴʦʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʦʜʝʣʝʡ, ʩʣʫʛʫʻ ʜʽʘʣʦʛ ʇʘʣʽʪʨʘ, 
ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʢʦʤʘʥʜʦʶ ʤʝʥʶ ʅʘʣʘʰʪʫʚʘʥʥʷ  ʇʘʣʽʪʨʘ ʢʦʣʴʦʨʽʚ é 

ʈʠʩ. 4.14 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʇʘʣ̔ʪʨʘ 

ʋ ʚʽʢʥʽ ʜʽʘʣʦʛʫ ʇʘʣ̔ʪʨʘ ʣʽʚʦʨʫʯ ʨʦʟʪʘʰʦʚʘʥʠʡ ʩʧʠʩʦʢ ʢʦʣʴʦʨʽʚ. ʋʩʽ ʢʦʣʴʦʨʠ ʫ ʩʧʠʩʢʫ ʫʤʦʚʥʦ ʧʦʜʽʣʝʥʽ 
ʥʘ ʪʨʠ ʛʨʫʧʠ: ʧʨʦʩʪʽ ʢʦʣʴʦʨʠ, ʪʝʢʩʪʫʨʠ, ʰʪʨʠʭʫʚʘʥʥʷ ʟʛʽʜʥʦ ʟ ɻʆʉʊ 2.306-68. ɺʠʙʽʨ ʢʦʣʴʦʨʽʚ ʫ ʩʧʠʩʢʫ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ ʘʙʦ ʢʫʨʩʦʨʥʠʤʠ ʢʣʘʚʽʰʘʤʠ. 

ʋ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ ʜʽʘʣʦʛʫ ʨʦʟʪʘʰʦʚʘʥʝ ʚʽʢʥʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʛʣʷʜʫ ʽ ʪʘʙʣʠʮʷ ʧʘʨʘʤʝʪʨʽʚ 
ʚʠʙʨʘʥʦʛʦ ʢʦʣʴʦʨʫ. ʇʨʠ ʨʝʜʘʛʫʚʘʥʥʽ ʚʽʟʫʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʾʭ ʧʨʦʷʚ ʫ ʚʽʢʥʽ 
ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʛʣʷʜʫ ʥʘ ʧʨʠʢʣʘʜʽ ʦʙ'ʻʢʪʘ-ʟʨʘʟʢʘ. ʆʛʣʷʜ ʟʨʘʟʢʘ ʟ ʨʽʟʥʠʭ ʨʘʢʫʨʩʽʚ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʥʽʧʫʣʷʪʦʨʘ çʤʠʰʘè: ʧʦʤʽʩʪʽʪʴ ʢʫʨʩʦʨ ʤʠʰʽ ʫ ʚʽʢʥʦ ʧʝʨʝʛʣʷʜʫ, ʥʘʪʠʩʥʽʪʴ ʧʨʘʚʫ ʢʥʦʧʢʫ 
ʤʠʰʽ ʽ ʫʪʨʠʤʫʶʯʠ ʾʾ ʥʘʪʠʩʥʫʪʦʶ, ʧʝʨʝʤʽʱʫʡʪʝ ʤʠʰʫ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʦʛʦ ʨʘʢʫʨʩʫ. 
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ɺʣʘʩʪʠʚʦʩʪʽ ʢʦʣʴʦʨʫ: 

ʅʘʟʚʘ ʢʦʣʴʦʨʫ ï ʧʘʨʘʤʝʪʨ ʚʠʟʥʘʯʘʻ, ʧʽʜ ʷʢʠʤ ʽʤ'ʷʤ ʢʦʣʽʨ ʙʫʜʝ ʬʽʛʫʨʫʚʘʪʠ ʫ ʧʨʦʛʨʘʤʽ. 

GUID ï ɻʣʦʙʘʣʴʥʦ ʫʥʽʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ. ɿʘʙʝʟʧʝʯʫʻ ʦʜʥʦʟʥʘʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʢʦʣʴʦʨʫ, 
ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʢʦʣʴʦʨʫ ʽʟ ʟʦʚʥʽʰʥʽʭ ʩʮʝʥʘʨʽʾʚ. 

ɯʜʝʥʪʠʬʽʢʘʪʦʨ ï ʪʠʤʯʘʩʦʚʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʧʨʦʛʨʘʤʠ. 

ʂʦʣʽʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ï ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ̫ ʢʽ ʚʠʟʥʘʯʘʶʪʴ ʙʘʟʦʚʫ ʚʽʟʫʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʦʣʴʦʨʫ. 

ʆʪʦʯʫʶʯʘ ï ʇʘʨʘʤʝʪʨ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʦʣʽʨ ʢʦʤʧʦʥʝʥʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʣʘ, ʨʦʟʩʽʷʥʦʛʦ ʫ 
ʧʨʦʩʪʦʨʽ. 

ɼʠʬʫʟʥʘ ï ʇʘʨʘʤʝʪʨ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʦʣʽʨ ʢʦʤʧʦʥʝʥʪʠ ʜʠʬʫʟʥʦ ʚʽʜʙʠʪʦʛʦ ʩʚʽʪʣʘ. 

ɼʟʝʨʢʘʣʴʥʘ ï ʇʘʨʘʤʝʪʨ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʜʟʝʨʢʘʣʴʥʫ ʩʢʣʘʜʦʚʫ ʢʦʣʴʦʨʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʦʣʽʨ 
ʜʟʝʨʢʘʣʴʥʦ ʚʽʜʙʠʪʦʾ ʢʦʤʧʦʥʝʥʪʠ. 

ɺʠʧʨʦʤʽʥʶʚʘʥʘ ï ʢʦʤʧʦʥʝʥʪʘ, ʚʠʟʥʘʯʘʣʴʥʘ ʢʦʣʽʨ ʩʚʽʪʣʘ, ʚʠʧʨʦʤʽʥʶʚʘʥʦʛʦ ʦʙ'ʻʢʪʦʤ. 

ʉʪʫʧʽʥʴ ʙʣʠʩʢʫ ï ʇʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʬʦʢʫʩʫʚʘʥʥʷ ʜʟʝʨʢʘʣʴʥʦʛʦ ʚʽʜʙʣʠʩʢʫ. ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ 
ʚʽʜ 0 ʜʦ 127. ʄʝʥʰʽ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʤʠʪʦʤʫ ʚʽʜʙʣʠʩʢʫ. ɺʝʣʠʢʽ ʟʥʘʯʝʥʥʷ ï ʙʽʣʴʰ 
ʩʬʦʢʫʩʦʚʘʥʦʤʫ. ɿʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʽʜ 1 ʜʦ 12. 

 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʩʪʫʧʽʥʴ ʙʣʠʩʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʦʢʘʟʥʠʢ ʩʪʫʧʝʥʷ, ʚ ʷʢʠʡ ʟʚʦʜʠʪʴʩʷ ʢʦʩʠʥʫʩ ʢʫʪʘ ʤʽʞ 
ʚʝʢʪʦʨʦʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʚʽʪʣʘ ʪʘ ʚʝʢʪʦʨʦʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʠ ʦʙʯʠʩʣʝʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʟʝʨʢʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ 
ʦʩʚʽʪʣʝʥʦʩʪʽ. 

ʊʝʢʩʪʫʨʫʚʘʥʥʷ ï ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʽʟʫʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʝʢʩʪʫʨʥʦʛʦ ʢʦʣʴʦʨʫ, ʩʧʦʩʽʙ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʢʩʪʫʨʠ. 

ʊʝʢʩʪʫʨʘ ï ʦʧʮʽʷ, ʱʦ ʚʠʟʥʘʯʘʻ, ʯʠ ʻ ʢʦʣʽʨ ʪʝʢʩʪʫʨʥʠʤ. ʊʝʢʩʪʫʨʥʽ ʢʦʣʴʦʨʠ ʜʦʟʚʦʣʷʶʪʴ ʟʦʙʨʘʞʫʚʘʪʠ 
ʧʦʚʝʨʭʥʽ ʦʙ'ʻʢʪʽʚ ʟ ʚʠʨʘʞʝʥʠʤ ʤʘʣʶʥʢʦʤ ʪʝʢʩʪʫʨʦʶ. ʊʝʢʩʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʽ ʦʙ'ʻʢʪʘ ʜʦʧʦʤʘʛʘʻ 
ʧʝʨʝʜʘʪʠ ʚʽʟʫʘʣʴʥʫ ʩʧʝʮʠʬʽʢʫ ʦʟʜʦʙʣʶʚʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʮʝʛʣʘ, ʙʝʪʦʥ, ʥʘʪʫʨʘʣʴʥʠʡ 
ʢʘʤʽʥʴ, ʜʝʨʝʚʠʥʘ ̔  ʪ.ʧ. 

ɿʛʣʘʜʞʫʚʘʥʥʷ ï ʦʧʮʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʟʦʙʨʘʞʝʥʥʷ ʪʝʢʩʪʫʨʥʠʭ ʧʦʚʝʨʭʦʥʴ ʢʨʫʧʥʠʤ ʧʣʘʥʦʤ. 

 

ʋʚʽʤʢʥʝʥʥʷ ʦʧʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʨʧʦʣʷʮʽʶ ʢʦʣʴʦʨʫ ʪʝʢʩʝʣʽʚ (ʪʝʢʩʪʫʨʥʠʭ ʧʽʢʩʝʣʽʚ) ʧʨʠ ʤʘʩʰʪʘʙʫʚʘʥʥʽ ʪʝʢʩʪʫʨʠ 
ʧʽʜ ʯʘʩ ʥʘʢʣʘʜʘʥʥʷ ʾʾ ʥʘ ʧʦʚʝʨʭʥʶ ʦʙ'ʻʢʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʝʢʩʪʫʨʘ ʟʦʙʨʘʞʫʻʪʴʩʷ ʚʽʟʫʘʣʴʥʦ ʟʛʣʘʜʞʝʥʦʶ, ʧʨʦʪʝ 
ʨʠʩʫʥʦʢ ʪʝʢʩʪʫʨʠ ʤʦʞʝ ʚʠʛʣʷʜʘʪʠ ʨʦʟʤʠʪʠʤ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʥʘʯʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ. 

ʋʩʫʥʝʥʥʷ ʙʨʠʞʽ ï ʦʧʮʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʟʦʙʨʘʞʝʥʥʷ ʪʝʢʩʪʫʨ ʫ ʜʨʽʙʥʦʤʫ ʤʘʩʰʪʘʙʽ, ʦʩʦʙʣʠʚʦ 
ʚ ʜʠʥʘʤʽʮʽ. 

ʐʪʨʠʭʫʚʘʥʥʷ ï ʦʟʥʘʢʘ ʢʦʣʴʦʨʫ, ʯʠ ʻ ʚʽʥ ʰʪʨʠʭʫʚʘʥʥʷʤ. ɯʥʰʽ ʪʝʢʩʪʫʨʠ ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʨʝʞʠʤʽ 
ʚʽʟʫʘʣʽʟʘʮʽʾ ʫ ʩʣʫʞʙʦʚʠʭ ʢʦʣʴʦʨʘʭ. ʆʜʥʘʢ ʪʝʢʩʪʫʨʠ, ʧʦʟʥʘʯʝʥʽ ʷʢ ʰʪʨʠʭʫʚʘʥʥʷ, ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ 
ʧʝʨʝʨʽʟʘʭ ʦʙ'ʻʢʪʽʚ. 

ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ï ʚʣʘʩʪʠʚʽʩʪʴ ʪʝʢʩʪʫʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʜʨʦʙʠʮʽ ʾʾ ʨʠʩʫʥʢʘ. ʊʝʢʩʪʫʨʘ ʻ 
ʜʚʦʚʠʤʽʨʥʠʤ ʤʘʩʠʚʦʤ ʪʝʢʩʝʣʽʚ ï ʨʘʩʪʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ. ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʚʠʨʘʞʘʻ ʯʠʩʣʦ ʪʝʢʩʝʣʽʚ 
ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ ʪʘ ʧʦ ʚʝʨʪʠʢʘʣʽ. ʏʠʤ ʚʠʱʝ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʪʝʢʩʪʫʨʠ, ʪʠʤ ʙʽʣʴʰʝ ʧʦʪʨʽʙʥʦ 
ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʾʾ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ. 

ʈʦʟʤʽʨʠ ï ʊʝʢʩʪʫʨʘ ʟʘʜʘʥʘ ʬʨʘʛʤʝʥʪʦʤ ʨʘʩʪʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ʎʝ ʟʦʙʨʘʞʝʥʥʷ ʥʘʢʣʘʜʘʻʪʴʩʷ ʥʘ 
ʧʦʚʝʨʭʥʽ ʦʙ'ʻʢʪʽʚ ʫ ʧʝʚʥʦʤʫ ʤʘʩʰʪʘʙʽ, ʧʝʨʽʦʜʠʯʥʦ ʧʦʚʪʦʨʶʶʯʠʩʴ. ʄʘʩʰʪʘʙ ʥʘʢʣʘʜʘʥʥʷ ʪʝʢʩʪʫʨʠ 
ʦʙʯʠʩʣʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ. ʈʦʟʤʽʨʠ ʚʠʟʥʘʯʝʥʽ ʚ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʫ 
ʧʦʪʦʯʥʦʾ ʤʦʜʝʣʽ. ɺʦʥʠ ʧʦʢʘʟʫʶʪʴ ʨʝʘʣʴʥʠʡ ʨʦʟʤʽʨ ʦʙ'ʻʢʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʦʤʫ ʬʨʘʛʤʝʥʪʫ 
ʪʝʢʩʪʫʨʠ. 

ʈʦʟʤʽʨ X ï ʈʦʟʤʽʨ ʟʘʜʘʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʪʝʢʩʪʫʨʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʤʦʜʝʣʽ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ. 

ʈʦʟʤʽʨ Y ï ʈʦʟʤʽʨ ʟʘʜʘʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʪʝʢʩʪʫʨʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʤʦʜʝʣʽ ʧʦ ʚʝʨʪʠʢʘʣ.̔ 

ɹʽʣʠʡ ʬʦʥ ï ʆʧʮʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʚʧʣʠʚ ʙʘʟʦʚʦʛʦ ʢʦʣʴʦʨʫ ʥʘ ʟʦʙʨʘʞʝʥʥʷ ʪʝʢʩʪʫʨʠ, 
ʟʙʝʨʽʛʰʠ ʟʘ ʪʝʢʩʪʫʨʦʶ ʤʦʞʣʠʚʦʩʪʽ ʽʤʽʪʘʮʽʾ ʦʩʚʽʪʣʝʥʦʩʪʽ. 

ʈʝʞʠʤ ï ʇʘʨʘʤʝʪʨ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʨʝʞʠʤ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʝʢʩʪʫʨʠ. ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʨʝʞʠʤʫ: 

ʄʦʜʫʣʷʮʽʷ ï ʨʝʞʠʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʢʩʪʫʨʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʟʦʚʦʛʦ ʢʦʣʴʦʨʫ ʪʘ 
ʦʩʚʽʪʣʝʥʦʩʪʽ ʧʦʚʝʨʭʥʽ ʜʞʝʨʝʣʘʤʠ ʩʚʽʪʣʘ, ʫ ʪ.ʯ. ʢʦʣʴʦʨʦʚʠʤʠ.  
ʎʝʡ ʨʝʞʠʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʪʝʢʩʪʫʨʥʠʭ ʢʦʣʴʦʨʽʚ. 
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ɼʝʢʦʣʴ ï ʨʝʞʠʤ, ʫ ʷʢʦʤʫ ʪʝʢʩʪʫʨʘ ʟʘʚʞʜʠ ʚʠʛʣʷʜʘʻ ʦʜʥʘʢʦʚʦ, ʟʙʝʨʽʛʘʶʯʠ ʢʦʣʽʨ ʪʝʢʩʝʣʽʚ, ʥʝʟʘʣʝʞʥʦ 
ʚʽʜ ʙʘʟʦʚʦʛʦ ʢʦʣʴʦʨʫ ʪʘ ʚʽʜ ʦʩʚʽʪʣʝʥʦʩʪʽ ʧʦʚʝʨʭʥʽ.  
ʎʝʡ ʨʝʞʠʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʢʦʣʴʦʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʰʪʨʠʭʫʚʘʥʥʷ ʚ ʧʝʨʝʨʽʟʘʭ. 

ʄʝʣʘʥʞ ï ʤʽʞ ʢʦʣʴʦʨʦʤ ʪʝʢʩʪʫʨʠ ʪʘ ʦʙʯʠʩʣʝʥʠʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʚʽʪʣʝʥʦʩʪʽ ʧʦʚʝʨʭʥʽ ʚʠʢʦʥʫʻʪʴʩʷ 
ʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ, ʱʦ  ʚʠʢʣʶʯʘʻ ɸɹʆ.  

ɼʦʩʪʫʧ ʜʦ ʜʦʜʘʪʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʫʧʨʘʚʣʽʥʥʷ ʧʘʣʽʪʨʦʶ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʝʢʩʪʥʦʛʦ 
ʤʝʥʶ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʥʘʪʠʩʢʘʥʥʷʤ ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. ɺʢʘʞʽʪʴ ʥʘʟʚʫ ʢʦʣʴʦʨʫ ʫ ʩʧʠʩʢʫ ʢʫʨʩʦʨʦʤ 
ʤʠʰʽ, ʘ ʧʦʪʽʤ ʥʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ. ʋ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ ʜʦʩʪʫʧʥʽ ʥʘʩʪʫʧʥʽ ʢʦʤʘʥʜʠ: 

ɼʦʜʘʪʠ ʢʦʣʽʨ ï ɿʘ ʮʽʻʶ ʢʦʤʘʥʜʦʶ ʧʨʦʛʨʘʤʘ ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʢʦʣʽʨ ʽ ʧʦʤʽʱʘʻ ʡʦʛʦ ʚ ʧʘʣʽʪʨʫ. ʅʦʚʠʡ 
ʢʦʣʽʨ ʟʘ ʫʤʦʚʯʘʥʥʷʤ ʥʝ ʤʘʻ ʪʝʢʩʪʫʨʠ, ʪʦʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʛʨʫʧʽ ʇʨʦʩʪʽ ʢʦʣʴʦʨʠ. 

ɼʫʙʣʶʚʘʪʠ ʢʦʣʽʨ ï ʂʦʤʘʥʜʘ ʩʪʚʦʨʶʻ ʢʦʧʽʶ ʚʢʘʟʘʥʦʛʦ ʢʦʣʴʦʨʫ. ʂʦʧʽʷ ʦʪʨʠʤʫʻ ʚʩʽ ʚʣʘʩʪʠʚʦʩʪʽ 
ʚʠʭʽʜʥʦʛʦ ʢʦʣʴʦʨʫ, ʚʢʣʶʯʘʶʯʠ ʪʝʢʩʪʫʨʫ. ʂʦʧʽʾ ʢʦʣʴʦʨʫ ʧʨʠʩʚʦʶʻʪʴʩʷ ʥʦʚʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ. 

ɺʠʜʘʣʠʪʠ ʢʦʣʽʨ ï ɿʘ ʮʽʻʶ ʢʦʤʘʥʜʦʶ ʚʢʘʟʘʥʠʡ ʢʦʣʽʨ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʧʘʣʽʪʨʠ. 

ʊʝʢʩʪʫʨʘ ï ʎʷ ʢʦʤʘʥʜʘ ʨʦʟʢʨʠʚʘʻ ʧʽʜʤʝʥʶ, ʚ ʷʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʷʜ ʢʦʤʘʥʜ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ 
ʢʝʨʫʚʘʥʥʷʤ ʪʝʢʩʪʫʨʦʶ ʚʢʘʟʘʥʦʛʦ ʢʦʣʴʦʨʫ. ʂʦʤʘʥʜʠ ʢʝʨʫʚʘʥʥʷ ʪʝʢʩʪʫʨʦʶ: 

ɯʤʧʦʨʪ ʪʝʢʩʪʫʨʠé ï ɿʘ ʮʽʻʶ ʢʦʤʘʥʜʦʶ ʽʥʽʮʽʶʻʪʴʩʷ ʜʽʘʣʦʛ ɺʠʙʽʨ ʟʦʙʨʘʞʝʥʥʷ, ʟʘʩʦʙʘʤʠ ʷʢʦʛʦ ʤʦʞʥʘ 
ʟʥʘʡʪʠ, ʚʠʙʨʘʪʠ ʪʘ ʚʽʜʢʨʠʪʠ ʬʘʡʣ, ɦʦ ʤʽʩʪʠʪʴ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʷʢʦʩʪʽ ʪʝʢʩʪʫʨʠ. 

ɯʤʧʦʨʪ ʤʘʩʢʠ ʘʞʫʨʘé ï ɿʘ ʮʽʻʶ ʢʦʤʘʥʜʦʶ ʽʥʽʮʽʶʻʪʴʩʷ ʜʽʘʣʦʛ ɺʠʙʽʨ ʟʦʙʨʘʞʝʥʥʷ, ʟʘʩʦʙʘʤʠ ʷʢʦʛʦ 
ʤʦʞʥʘ ʟʥʘʡʪʠ, ʚʠʙʨʘʪʠ ʪʘ ʚʽʜʢʨʠʪʠ ʬʘʡʣ, ɦʦ ʤʽʩʪʠʪʴ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʷʢʦʩʪʽ 
ʤʘʩʢʠ ʘʞʫʨʘ ʜʣʷ ʪʝʢʩʪʫʨʠ. 

ɿʦʙʨʘʞʝʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʤʘʩʢʘ ʘʞʫʨʘ ʤʘʻ ʙʫʪʠ ʧʽʜʛʦʪʦʚʣʝʥʝ ʦʩʦʙʣʠʚʠʤ ʯʠʥʦʤ: ʪʽ ʜʽʣʷʥʢʠ, 
ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʧʨʦʟʦʨʠʤʠ, ʩʣʽʜ ʟʦʙʨʘʟʠʪʠ ʯʦʨʥʠʤ ʢʦʣʴʦʨʦʤ. ɯʥʰʽ ʜʽʣʷʥʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʙʫʜʴ-̫ ʢʦʛʦ 
ʢʦʣʴʦʨʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʢʩʪʫʨ ʟ ʤʘʩʢʦʶ ʘʞʫʨʘ ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ ʘʞʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ 
ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʜʝʢʦʨʫ: ʢʦʚʘʥʽ ˇʨʘʪʠ, ʧʝʨʛʦʣʠ ̔  ʪ.ʧ. 

ɯʤʧʦʨʪ ʤʘʩʢʠ ʧʨʦʟʦʨʦʩʪʽ é ï ɿʘ ʮʽʻʶ ʢʦʤʘʥʜʦʶ ʽʥʽʮʽʶʻʪʴʩʷ ʜʽʘʣʦʛ ɺʠʙʽʨ ʟʦʙʨʘʞʝʥʥʷ, ʟʘʩʦʙʘʤʠ 
ʷʢʦʛʦ ʤʦʞʥʘ ʟʥʘʡʪʠ, ʚʠʙʨʘʪʠ ʪʘ ʚʽʜʢʨʠʪʠ ʬʘʡʣ, ɦʦ ʤʽʩʪʠʪʴ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʷʢʦʩʪʽ 
ʤʘʩʢʠ ʧʨʦʟʦʨʦʩʪʽ ʜʣʷ ʪʝʢʩʪʫʨʠ. 

ɿʦʙʨʘʞʝʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʤʘʩʢʘ ʧʨʦʟʦʨʦʩʪʽ ʤʘʻ ʙʫʪʠ ʧʽʜʛʦʪʦʚʣʝʥʝ ʦʩʦʙʣʠʚʠʤ ʯʠʥʦʤ. ɼʽʣʷʥʢʠ, 
ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʙʽʣʴʰ ʧʨʦʟʦʨʠʤʠ, ʩʣʽʜ ʟʦʙʨʘʟʠʪʠ ʫ ʪʝʤʥʽʰʠʭ ʪʦʥʘʭ. ɼʽʣʷʥʢʘʤ ʟ ʙʽʣʴʰ ʱʽʣʴʥʠʤ 
ʢʦʣʴʦʨʦʤ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʙʽʣʴʰ ʩʚʽʪʣʽ ʬʨʘʛʤʝʥʪʠ ʟʦʙʨʘʞʝʥʥʷ ʤʘʩʢʠ. ʏʦʨʥʽ ʜʽʣʷʥʢʠ ʙʫʜʫʪʴ 
ʧʦʚʥʽʩʪʶ ʧʨʦʟʦʨʠʤʠ. ɹʽʣʽ ʜʽʣʷʥʢʠ ʙʫʜʫʪʴ ʧʦʚʥʽʩʪʶ ʥʝʧʨʦʟʦʨʠʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʢʩʪʫʨ ʽʟ ʤʘʩʢʦʶ ʧʨʦʟʦʨʦʩʪʽ ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʟʘʧʦʚʥʝʥʥʷ ʚʽʢʦʥʥʠʭ 
ʧʨʦʨʽʟʽʚ ʽʟ ʙʘʛʘʪʦʙʘʨʚʥʠʤʠ ʚʽʪʨʘʞʘʤʠ. 

ɺʠʜʘʣʠʪʠ ʪʝʢʩʪʫʨʫ ï ʂʦʤʘʥʜʘ ʩʢʘʩʦʚʫʻ ʪʝʢʩʪʫʨʫ ʧʦʚʥʽʩʪʶ, ʬʽʟʠʯʥʦ ʚʠʜʘʣʷʶʯʠ ʾʾ ʟʦʙʨʘʞʝʥʥʷ ʟ 
ʦʧʠʩʫ ʢʦʣʴʦʨʫ. ʂʦʣʽʨ ʩʪʘʻ ʧʨʦʩʪʠʤ. 

ʉʢʘʩʫʚʘʪʠ ʧʨʦʟʦʨʽʩʪʴ ï ʂʦʤʘʥʜʘ ʩʢʘʩʦʚʫʻ ʙʫʜʴ-̫ ʢʫ ʧʨʦʟʦʨʽʩʪʴ ʪʘ ʘʞʫʨ. ʊʝʢʩʪʫʨʘ ʩʪʘʻ ʧʦʚʥʽʩʪʶ 
ʥʝʧʨʦʟʦʨʦʶ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʪʝʢʩʪʫʨʫ ʧʨʦʟʦʨʦʶ ʟʥʦʚʫ, ʩʢʦʨʠʩʪʘʡʪʝʩʷ ʢʦʤʘʥʜʘʤʠ ɯʤʧʦʨʪ 
ʤʘʩʢʠ ʘʞʫʨʘ ʘʙʦ ɯʤʧʦʨʪ ʤʘʩʢʠ ʧʨʦʟʦʨʦʩʪʽ. 
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ʅʘʣʘʰʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 
ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ, ʩʣʫʛʫʻ ʜʽʘʣʦʛ ʄʘʪʝʨʽʘʣʠ, ̫ʢʠʡ ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʢʦʤʘʥʜʦʶ ʤʝʥʶ ʅʘʣʘʰʪʫʚʘʥʥʷ 
 ʄʘʪʝʨʽʘʣʠé. 

ʈʠʩ. 4.15 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʄʘʪʝʨʽʘʣʠ 

ʋ ʚʽʢʥʽ ʜʽʘʣʦʛʫ ʄʘʪʝʨʽʘʣʠ ʣʽʚʦʨʫʯ ʨʦʟʪʘʰʦʚʘʥʽ ʩʧʠʩʢʠ ʤʘʪʝʨʽʘʣʽʚ. ɺʠʙʽʨ ʩʧʠʩʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʪʘʙʽʚ-ʟʘʢʣʘʜʦʢ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ. ʉʧʠʩʦʢ ʟʘʛʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʥʘ ʨʽʚʥʽ 
ʧʨʦʛʨʘʤʠ, ʥʘʚʝʜʝʥʦ ʧʽʜ ʪʘʙʦʤ çɿʘʛʘʣʴʥʽè. ɼʨʫʛʠʡ ʪʘʙ ʦʟʘʛʣʘʚʣʝʥʠʡ ʥʘ ʽʤ'ʷ ʧʦʪʦʯʥʦʛʦ ʧʨʦʝʢʪʫ, 
ʧʨʝʜʩʪʘʚʣʷʻ ʩʧʠʩʦʢ ʤʘʪʝʨʽʘʣʽʚ, ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʠʭ ʚʠʟʥʘʯʝʥʦ ʣʦʢʘʣʴʥʦ ʥʘ ʨʽʚʥʽ ʧʦʪʦʯʥʦʛʦ ʧʨʦʝʢʪʫ. 
ɼʦʜʘʪʢʦʚʦ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʙʽʙʣʽʦʪʝʢʫ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʬʘʡʣʫ. ʄʘʪʝʨʽʘʣʠ ʮʽʻʾ ʙʽʙʣʽʦʪʝʢʠ 
ʙʫʜʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʩʧʠʩʢʫ ʧʽʜ ʪʨʝʪʽʤ ʪʘʙʦʤ. ʊʨʝʪʽʡ ʪʘʙ ʙʫʜʝ ʥʘʟʚʘʥʠʡ ʥʘ ʽʤ'ʷ ʟʘʚʘʥʪʘʞʝʥʦʛʦ ʬʘʡʣʫ. 
ʊʘʙʠ ʧʦʪʨʽʙʥʽ ʜʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʤʽʞ ʩʧʠʩʢʘʤʠ. ɯʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʧʽʶʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʟ ʦʜʥʦʛʦ ʩʧʠʩʢʫ 
ʚ ʽʥʰʠʡ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʜʦ ʧʦʪʦʯʥʦʛʦ ʧʨʦʝʢʪʫ ʜʦʜʘʪʠ ʤʘʪʝʨʽʘʣʠ ʽʟ ʟʘʛʘʣʴʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʪʘ ʟ ʙʫʜʴ-
ʷʢʦʛʦ ʪʨʝʪʴʦʛʦ ʬʘʡʣʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʤʘʥʜʘ çɿʘʥʝʩʪʠ ʚ ʙʽʙʣʽʦʪʝʢʫ ʧʨʦʝʢʪʫè. ʄʦʞʥʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʧʨʦʝʢʪʫ ʘʙʦ ʟʦʚʥʽʰʥʴʦʛʦ ʬʘʡʣʫ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʙʽʙʣʽʦʪʝʢʠ 
ʤʘʪʝʨʽʘʣʽʚ ʨʽʚʥʷ ʧʨʦʛʨʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʩʣʫʛʫʻ ʢʦʤʘʥʜʘ çɿʘʥʝʩʪʠ ʜʦ ʩʧʽʣʴʥʦʾ ʙʽʙʣʽʦʪʝʢʠè. 
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ʂʦʤʘʥʜʠ ʢʦʧʽʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ, ʜʦʩʪʫʧʥʦʤʫ ʧʦ ʥʘʪʠʩʢʘʥʥʶ 
ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʫ ʩʧʠʩʢʫ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʧʦʪʨʽʙʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 

ʋʩʽ ʤʘʪʝʨʽʘʣʠ ʫ ʢʦʞʥʦʤʫ ʩʧʠʩʢʫ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʦʩʪʽ ʤʘʪʝʨʽʘʣʠ, ʙʘʛʘʪʦʰʘʨʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 
ʥʝʣʽʥʽʡʥʽ ʤʘʪʝʨʽʘʣʠ. ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʫ ʟʽ ʩʧʠʩʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ ʯʠ ʢʫʨʩʦʨʥʠʤʠ 
ʢʣʘʚʽʰʘʤʠ. 

ʋ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ ʜʽʘʣʦʛʫ ʨʦʟʪʘʰʦʚʘʥʦ ʚʽʢʥʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʛʣʷʜʫ ʪʘ ʪʘʙʣʠʮʷ ʧʘʨʘʤʝʪʨʽʚ 
ʦʙʨʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠ ʨʝʜʘʛʫʚʘʥʥʽ ʚʽʟʫʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʾʭ 
ʧʨʦʷʚ ʫ ʚʽʢʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʛʣʷʜʫ ʥʘ ʧʨʠʢʣʘʜʽ ʦʙ'ʻʢʪʘ-ʟʨʘʟʢʘ. ɺʠʙʽʨ ʪʠʧʫ ʦʙ'ʻʢʪʘ-ʟʨʘʟʢʘ (ʩʪʽʥʘ, 
ʧʣʠʪʘ, ʢʦʣʦʥʘ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʽʢʪʦʛʨʘʤʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ 
ʧʨʘʚʦʨʫʯ ʚʽʜ ʚʽʢʥʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʛʣʷʜʫ. 

ʋ ʪʘʙʣʠʮʽ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʨʽʘʣʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ: 

ʅʘʟʚʘ ʤʘʪʝʨʽʘʣʫ ï ʚʠʟʥʘʯʘʻ ʽʤ'ʷ, ʧʽʜ ʷʢʠʤ ʤʘʪʝʨʽʘʣ ʬʽʛʫʨʫʻ ʫ ʨʽʟʥʠʭ ʩʧʠʩʢʘʭ ʽ ʩʧʝʮʠʬʽʢʘʮʽʷʭ. 

GUID ï ɻʣʦʙʘʣʴʥʠʡ ʫʥʽʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ. ɿʘʙʝʟʧʝʯʫʻ ʦʜʥʦʟʥʘʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʤʘʪʝʨʽʘʣʫ, 
ʜʦʟʚʦʣʷʻ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʟʦʚʥʽʰʥʽʭ ʩʮʝʥʘʨʽʾʚ. 

ɯʜʝʥʪʠʬʽʢʘʪʦʨ ï ʪʠʤʯʘʩʦʚʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʧʨʦʛʨʘʤʠ. 

ʂʦʣʴʦʨʠ ʧʦʚʝʨʭʦʥʴ ï ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʽʟʫʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʫ, ʪʘʢʽ ʷʢ 
ʢʦʣʴʦʨʠ, ʷʢʠʤʠ ʟʦʙʨʘʞʫʶʪʴʩʷ ʧʦʚʝʨʭʥʽ ʦʙ'ʻʢʪʽʚ ʟ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʢʦʣʴʦʨʠ 
ʣʠʮʴʦʚʦʾ, ʪʠʣʴʥʦʾ ʪʘ ʙʽʯʥʦʾ/ʪʦʨʮʝʚʦʾ ʧʦʚʝʨʭʦʥʴ. ʊʘʢʦʞ ʦʢʨʝʤʦ ʟʘʜʘʻʪʴʩʷ ʢʦʣʽʨ ʰʪʨʠʭʫʚʘʥʥʷ ʫ 
ʧʝʨʝʨʽʟʽ ʪʘ ʰʪʨʠʭʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ. ʂʨʽʤ ʪʦʛʦ, ʤʘʪʝʨʽʘʣ ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʜʝʷʢʠʡ ʩʣʫʞʙʦʚʠʡ 
ʢʦʣʽʨ. 

ʇʨʽʦʨʠʪʝʪ ï ʇʘʨʘʤʝʪʨ, ʚʠʨʘʞʝʥʠʡ ʯʠʩʣʦʤ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 0 ʜʦ 63, ʚʠʟʥʘʯʘʻ ʯʝʨʛʦʚʽʩʪʴ ʧʝʨʝʪʠʥʫ 
ʰʘʨʽʚ ʧʨʠ ʩʪʠʢʫʚʘʥʥʽ ʩʪʽʥ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʄʦʜʫʣʴ ʖʥʛʘ ï ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ 
ʥʘ ʤʽʮʥʽʩʪʴ. 

ʂʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ ï- ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʽʘʣʫ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ 
ʨʦʟʨʘʭʫʥʢʘʭ ʥʘ ʤʽʮʥʽʩʪʴ. 

ʆʙ'ʻʤʥʘ ʚʘʛʘ ï ʬʽʟʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʤʽʮʥʽʩʥʠʭ ʪʘ ʽʥʰʠʭ 
ʨʦʟʨʘʭʫʥʢʘʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʠ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʦʙ'ʻʤʫ. ʅʝ ʧʣʫʪʘʪʠ ʽʟ ʱʽʣʴʥʽʩʪʶ, 
ʦʩʢʽʣʴʢʠ ʦʙ'ʻʤʥʘ ʚʘʛʘ ð ʮʝ ʫʩʝʨʝʜʥʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʧʦʨʠ ʪʘ ʧʦʨʦʞʥʝʯʽ. 

ʎʽʥʘ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʚʘʨʪʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ. ʎʝ 
ʫʩʝʨʝʜʥʝʥʘ ʮʽʥʘ ʟʘ ʦʜʠʥʠʮʶ ʦʙ'ʻʤʫ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʂʘʪʝʛʦʨʽʷ ð ʧʘʨʘʤʝʪʨ, ʷʢʠʡ ʚʢʘʟʫʻ, ʯʠ ʚʽʜʥʦʩʷʪʴʩʷ ʝʣʝʤʝʥʪʠ ʟ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ, ʘʨʤʦʢʘʤ'ʷʥʠʭ ʘʙʦ ʩʪʘʣʝʚʠʭ. ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʙʝʨʝʪʴʩʷ ʜʦ ʫʚʘʛʠ ʧʨʠ ʚʽʟʫʘʣʽʟʘʮʽʾ 
ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʧʣʦʱʽ ʘʨʤʘʪʫʨʠ ʫ ʧʣʠʪʘʭ ʪʘ ʜʽʘʬʨʘʛʤʘʭ ʞʦʨʩʪʢʦʩʪʽ. ʉʪʽʥʠ, ʚʽʜʥʝʩʝʥʽ ʜʦ ɿɹʂ, 
ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʜʽʘʬʨʘʛʤʠ ʞʦʨʩʪʢʦʩʪʽ, ʜʣʷ ʥʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʟʫʘʣʽʟʘʮʽʷ ʢʦʣʴʦʨʦʚʦʾ ʤʦʟʘʾʢʠ 
ʘʨʤʫʚʘʥʥʷ. ɯʥʰʽ ɿɹʂ ʝʣʝʤʝʥʪʠ (ʢʦʣʦʥʠ, ʙʘʣʢʠ) ʧʦʢʘʟʫʶʪʴʩʷ ʫ ʢʘʨʢʘʩʥʦʤʫ ʧʦʜʘʥʥʽ (ʪʽʣʴʢʠ ʢʦʥʪʫʨʠ). 
ɯʥʰʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʥʝ ʧʦʢʘʟʫʶʪʴʩʷ ʧʨʠ ʚʽʜʦʙʨʘʞʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʘʨʤʫʚʘʥʥʷ. ɼʣʷ ʤʘʪʝʨʽʘʣʽʚ 
ʢʘʪʝʛʦʨʽʡ ʟʘʣʽʟʦʙʝʪʦʥ, ʘʨʤʦʢʘʤ'ʷʥʽ ʪʘ ʩʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʜʦʜʘʪʢʦʚʽ ʨʦʟʨʘʭʫʥʢʦʚʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ï ʧʘʨʘʤʝʪʨ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ, ʷʢ ʧʦʚʠʥʥʽ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠʩʷ ʝʣʝʤʝʥʪʠ ʟ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʧʨʠ ʘʥʘʣʽʟʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʾ. ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ: 

ɯʛʥʦʨʫʚʘʪʠ ï ɺʠʙʽʨ ʮʽʻʾ ʦʧʮʽʾ ʦʟʥʘʯʘʻ, ʱʦ ʝʣʝʤʝʥʪʠ ʟ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʚʠʥʥʽ ʽʛʥʦʨʫʚʘʪʠʩʷ 
ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʥʘ ʤʽʮʥʽʩʪʴ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ï ɺʠʙʽʨ ʮʽʻʾ ʦʧʮʽʾ ʦʟʥʘʯʘʻ, ʱʦ ʝʣʝʤʝʥʪʠ ʟ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʤʽʮʥʽʩʥʠʭ 
ʨʦʟʨʘʭʫʥʢʘʭ  ʧʦʚʠʥʥʽ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠʩʷ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʅʝʩʫʯʠʡ ʢʦʥʩʪʨʫʢʪʠʚ ï ɺʠʙʽʨ ʮʽʻʾ ʦʧʮʽʾ ʦʟʥʘʯʘʻ, ʱʦ ʝʣʝʤʝʥʪʠ ʟ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ 
ʤʽʮʥʽʩʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʧʦʚʠʥʥʽ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠʩʷ ʷʢ ʥʝʩʫʯʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ. ɺʽʜʧʦʚʽʜʥʦ, 
ʚʦʥʠ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠʩʷ ʚ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʽ ʧʽʜʜʘʚʘʪʠʩʴ ʘʥʘʣʽʟʫ ʥʘʧʨʫʞʝʥʦ-
ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ. 

ɼʣʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʪʘʙʣʠʮʽ ʥʘʚʦʜʠʪʴʩʷ ʽʥʰʠʡ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʽʚ. ɺʽʥ, ʟʦʢʨʝʤʘ, ʚʢʣʶʯʘʻ 
ʛʨʫʧʠ ʐʘʨ 1, ʐʘʨ 2 ̔  ʪ. ʜ. ʟʘ ʢʽʣʴʢʽʩʪʶ ʰʘʨʽʚ ʫ ʢʦʥʩʪʨʫʢʮʽʾ. ʂʦʞʥʘ ʛʨʫʧʘ ʦʧʠʩʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʧʝʚʥʦʛʦ 
ʰʘʨʫ. ʋ ʛʨʫʧʽ ʤʽʩʪʷʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ: 
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ʄʘʪʝʨʽʘʣ h ʘʨʫ ï ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʟʥʘʯʘʻ, ʟ ʷʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʜʘʥʠʡ ʰʘʨ 
ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ.. 

ʊʦʚʱʠʥʘ ʰʘʨʫ ï ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʟʥʘʯʘʻ ʪʦʚʱʠʥʫ ʜʘʥʦʛʦ ʰʘʨʫ. 

ʋ ʩʧʠʩʢʫ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʪʫʧʥʝ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ɺʠʢʣʠʢ ʤʝʥʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʥʘʪʠʩʢʘʥʥʶ ʧʨʘʚʦʾ 
ʢʥʦʧʢʠ ʤʠʰʽ. ʄʝʥʶ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʢʦʤʘʥʜʠ: 

ɼʦʜʘʪʠ ʤʘʪʝʨʽʘʣ ï ʇʦ ʮʽʡ ʢʦʤʘʥʜʽ ʩʪʚʦʨʶʻʪʴʩʷ ʥʦʚʠʡ ʧʨʦʩʪʠʡ ʤʘʪʝʨʽʘʣ ʽ ʜʦʜʘʻʪʴʩʷ ʜʦ ʩʧʠʩʢʫ 
ʧʨʦʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɼʦʜʘʪʠ ʙʘʛʘʪʦʰʘʨʦʚʠʡ ʤʘʪʝʨʽʘʣ ï ʇʦ ʮʽʡ ʢʦʤʘʥʜʽ ʩʪʚʦʨʶʻʪʴʩʷ ʥʦʚʠʡ ʙʘʛʘʪʦʰʘʨʦʚʠʡ ʤʘʪʝʨʽʘʣ ʽ 
ʜʦʜʘʻʪʴʩʷ ʜʦ ʩʧʠʩʢʫ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɼʫʙʣʶʚʘʪʠ ʤʘʪʝʨʽʘʣ ï ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʮʶ ʢʦʤʘʥʜʫ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʢʦʧʽʶ ʤʘʪʝʨʽʘʣʫ, ʚʢʘʟʘʥʦʛʦ ʫ 
ʩʧʠʩʢʫ ʤʘʪʝʨʽʘʣʽʚ. ʂʦʧʽʷ ʦʪʨʠʤʫʻ ʚʩʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʨʠʛʽʥʘʣʫ, ʢʨʽʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ. ʅʦʚʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ 
ʛʝʥʝʨʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. 

ɺʠʜʘʣʠʪʠ ʤʘʪʝʨʽʘʣ ï ʂʦʤʘʥʜʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʚʢʘʟʘʥʦʛʦ ʫ ʩʧʠʩʢʫ. 

ɼʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʩʪʫʧʥʽ ʜʦʜʘʪʢʦʚʽ ʢʦʤʘʥʜʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʽʢʪʦʛʨʘʤʘʤʠ. 

 

ʂʦʤʘʥʜʘ ɼʦʜʘʪʠ h ʘʨ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʚʝʩʪʠ ʜʦʜʘʪʢʦʚʠʡ ʰʘʨ ʚ ʙʘʛʘʪʦʰʘʨʦʚʫ 
ʢʦʥʩʪʨʫʢʮʽʶ. ʇʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʥʦʚʦʛʦ ʰʘʨʫ ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʤʘʪʝʨʽʘʣ ʽ ʟʘʜʘʪʠ ʪʦʚʱʠʥʫ 
ʰʘʨʫ. 

 

ʂʦʤʘʥʜʘ ɺʠʜʘʣʠʪʠ h ʘʨ ʜʦʟʚʦʣʷʻ ʚʠʜʘʣʠʪʠ ʚʢʘʟʘʥʠʡ ʰʘʨ ʟʽ ʩʢʣʘʜʫ ʙʘʛʘʪʦʰʘʨʦʚʦʾ 
ʢʦʥʩʪʨʫʢʮʽʾ. 

 

ʂʦʤʘʥʜʘ ʇʝʨʝʤʽʩʪʠʪʠ hʘʨ ʥʘʟʦʚʥʽ ʧʨʠʟʥʘʯʝʥʘ, ʱʦʙ ʩʢʦʨʠʛʫʚʘʪʠ ʧʦʨʷʜʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʰʘʨʽʚ 
ʫ ʙʘʛʘʪʦʰʘʨʦʚʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʰʣʷʭʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʰʘʨʫ ʥʘ ʦʜʠʥ ʢʨʦʢ ʙʣʠʞʯʝ ʜʦ 
ʟʦʚʥʽʰʥʴʦʾ ʩʪʦʨʦʥʠ. 

 

ʂʦʤʘʥʜʘ ʇʝʨʝʤʽʩʪʠʪʠ h ʘʨ ʚʛʣʠʙ ʧʨʠʟʥʘʯʝʥʘ, ʱʦʙ ʟʤʽʥʠʪʠ ʧʦʨʷʜʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʰʘʨʽʚ ʫ 
ʙʘʛʘʪʦʰʘʨʦʚʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʰʣʷʭʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʰʘʨʫ ʥʘ ʦʜʠʥ ʢʨʦʢ ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ 
ʩʪʦʨʦʥʠ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ. 

 

 

ʈʠʩ. 4.16 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʄʘʪʝʨʽʘʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 
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ʈʦʟʨʘʭʫʥʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʟʥʘʯʘʻ, ʷʢ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʽʜʙʽʨ ʘʨʤʘʪʫʨʠ 
ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʽʟ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʢʦʞʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʦ ʩʚʽʡ ʥʘʙʽʨ 
ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʟʘʣʽʟʦʙʝʪʦʥʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʨʠʧʣʝʪʦʤ: ʙʝʪʦʥ, ʘʨʤʘʪʫʨʘ, ʟʘʛʘʣʴʥʽ. 
ʋ ʟʘʛʘʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʟʘʜʘʻʪʴʩʷ ʩʧʝʮʠʬʽʢʘ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ 
ʘʨʤʫʻʪʴʩʷ.. 

ʄʘʪʝʨʽʘʣʠ, ʚʽʜʥʝʩʝʥʽ ʜʦ ʢʘʪʝʛʦʨʽʾ çʘʨʤʦʢʘʤ'ʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾè, ʤʘʶʪʴ ʩʚʽʡ ʥʘʙʽʨ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɼʣʷ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʜʘʪʢʦʚʦ ʦʧʠʩʫʶʪʴʩʷ ʩʪʘʣʽ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʘʭ 
ʧʝʨʝʨʽʟʫ. 
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ʅʘʣʘʰʪʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ 

ʇʨʦʛʨʘʤʘ ʉɸʇʌɯʈ ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʘʪʠ ʟʦʚʥʽʰʥʽ ʩʝʨʚʽʩʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 
ʜʦʜʘʪʢʦʚʠʭ ʧʨʦʝʢʪʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʑʦʙ ʧʽʜʢʣʶʯʠʪʠ ʟʦʚʥʽʰʥʶ ʩʝʨʚʽʩʥʫ ʧʨʦʛʨʘʤʫ ʜʦ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ, ʚʠʢʦʥʘʡʪʝ ʥʘʩʪʫʧʥʽ ʜʽʾ. 

ʇʦʤʽʩʪʽʪʴ ʢʫʨʩʦʨ ʤʠʰʽ ʥʘ ʚʽʣʴʥʝ ʚʽʜ ʧʽʢʪʦʛʨʘʤ ʤʽʩʮʝ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʥʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ. 
ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʤʝʥʶ, ʟ ʷʢʦʛʦ ʩʣʽʜ ʚʠʙʨʘʪʠ ʢʦʤʘʥʜʫ ʅʘʣʘʰʪʫʚʘʪʠé. ʇʦ ʢʦʤʘʥʜʽ 
ʅʘʣʘʰʪʫʚʘʪʠé ʚʠʢʣʠʢʘʻʪʴʩʷ ʜʽʘʣʦʛ ʅʘʣʘʰʪʫʚʘʥʥʷ (ʜʠʚ. ʨʠʩ. 4.17), ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ (ʚʠʙʽʨ ʢʦʤʘʥʜ, ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʤʙʽʥʘʮʽʡ ʢʣʘʚʽʰ, ʬʦʨʤʫʚʘʥʥʷ ʧʘʥʝʣʝʡ 
ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʪ.ʧ.). ʇʝʨʝʢʣʶʯʽʪʴ ʜʽʘʣʦʛ ʥʘ ʩʪʦʨʽʥʢʫ ʉʝʨʚʽʩ. 

 

ʈʠʩ. 4.17 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ 

 

ʅʘ ʩʪʦʨʽʥʮʽ ʉʝʨʚʽʩ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʧʠʩʦʢ ʢʦʤʘʥʜ ʚ ʤʝʥʶ ʉʝʨʚʽʩ. ʑʦʙ ʜʦʜʘʪʠ ʥʦʚʠʡ ʧʫʥʢʪ ʫ ʤʝʥʶ, 
ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʅʦʚʠʡ. ʋ ʩʧʠʩʢʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʦʚʠʡ ʨʷʜʦʢ. ʋ ʮʴʦʤʫ ʨʷʜʢʫ ʩʣʽʜ ʟʘʜʘʪʠ ʥʘʟʚʫ ʢʦʤʘʥʜʠ. 
ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʩʫ ʨʠʩʢʫ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ, ʱʦʙ ʦʨʛʘʥʽʟʫʚʘʪʠ ʽʻʨʘʨʭʽʯʥʝ ʤʝʥʶ 
ʜʦʚʽʣʴʥʦʾ ʚʢʣʘʜʝʥʦʩʪʽ. 

ʋ ʚʽʢʥʽ ʨʝʜʘʛʫʚʘʥʥʷ ʂʦʤʘʥʜʘ ʩʣʽʜ ʟʘʜʘʪʠ ʢʦʤʘʥʜʫ, ʱʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʫʥʢʪʦʤ ʤʝʥʶ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ 
ʩʢʦʨʠʩʪʘʪʠʩʷ ʜʽʘʣʦʛʦʤ ʚʠʙʦʨʫ ʬʘʡʣʫ. ɺ ʷʢʦʩʪʽ ʬʘʡʣʫ ʢʦʤʘʥʜʠ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʤʦʜʫʣʴ, ʱʦ 
ʚʠʢʦʥʫʻʪʴʩʷ (EXE), ʙʽʙʣʽʦʪʝʢʘ (DLL), ʱʦ ʜʠʥʘʤʽʯʥʦ ʟʚ'ʷʟʫʻʪʴʩʷ, ʬʘʡʣʠ ʩʮʝʥʘʨʽʾʚ (JS), ʬʘʡʣʠ 
ʛʽʧʝʨʪʝʢʩʪʦʚʠʭ ʩʪʦʨʽʥʦʢ (HTML) ʪʘ ʽʥʰʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ Windows ʪʠʧʠ ʬʘʡʣʽʚ. 

ʋ ʚʽʢʥʽ ɸʨʛʫʤʝʥʪʠ ʤʦʞʥʘ ʟʘʜʘʪʠ ʩʧʠʩʦʢ ʘʨʛʫʤʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʟʘʧʫʩʢʫ ʩʝʨʚʽʩʥʦʾ 
ʧʨʦʛʨʘʤʠ, ʘʙʦ ʚʠʙʨʘʪʠ ʚʘʨʽʘʥʪ StartFunction, ̫ʢʠʡ ʦʟʥʘʯʘʻ, ʱʦ ʩʝʨʚʽʩ ʽʥʽʮʽʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʧʫʩʢʫ 
ʬʫʥʢʮʽʾ ʟ ʽʤ'ʷʤ StartFunction ʟ ʜʠʥʘʤʽʯʥʦ ʟʚ'ʷʟʫʚʘʥʦʾ ʙʽʙʣʽʦʪʝʢʠ, ʰʣʷʭ ʜʦ ʷʢʦʾ ʧʨʦʧʠʩʫʻʪʴʩʷ ʫ ʚʽʢʥʽ 
ʂʦʤʘʥʜʘ. ʄʦʞʥʘ ʟʘʧʫʩʢʘʪʠ ʙʫʜʴ-̫ ʢʫ ʽʥʰʫ ʝʢʩʧʦʨʪʦʚʘʥʫ ʬʫʥʢʮʽʶ ʟ DLL, ʽʤ'ʷ ʷʢʦʾ ʧʦʪʨʽʙʥʦ ʧʨʦʧʠʩʘʪʠ 
ʚʨʫʯʥʫ ʧʨʠ ʥʘʣʘʰʪʫʚʘʥʥʽ ʩʝʨʚʽʩʫ. ʎʷ ʬʫʥʢʮʽʷ ʦʪʨʠʤʘʻ ʥʘ ʚʭʽʜ ʫ ʷʢʦʩʪʽ ʧʘʨʘʤʝʪʨʘ IDispatch ʧʨʦʛʨʘʤʠ 
Sapfir (ʜʠʚ. ʧʨʠʢʣʘʜʠ ʫ ʧʨʦʝʢʪʽ TestPlugIn). 

ʋ ʚʽʢʥʽ ɺʠʭʽʜʥʠʡ ʢʘʪʘʣʦʛ ʤʦʞʥʘ ʟʘʜʘʪʠ ʚʠʭʽʜʥʠʡ ʢʘʪʘʣʦʛ ʜʣʷ ʩʪʘʨʪʫ ʩʝʨʚʽʩʥʦʾ ʧʨʦʮʝʜʫʨʠ. 

ʇʽʩʣʷ ʟʘʢʨʠʪʪʷ ʚʽʢʥʘ ʜʽʘʣʦʛʫ ʅʘʣʘʰʪʫʚʘʥʥʷ ʚ ʤʝʥʶ ʉʝʨʚʽʩʠ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʥʦʚʽ ʜʦʜʘʪʢʦʚʽ 
ʢʦʤʘʥʜʠ. 



 

É2022 LIRALAND Group ɺʩʽ ʧʨʘʚʘ ʟʘʭʠʱʝʥʽ        89 

 

ʈʠʩ. 4.18 ʇʨʠʢʣʘʜ ʤʝʥʶ ʉʝʨʚʽʩʠ ʩ ʜʦʜʘʪʢʦʚʠʤʠ ʢʦʤʘʥʜʘʤʠ 

 

ʅʘʟʚʠ ʢʦʤʘʥʜ ʫ ʤʝʥʶ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʧʦʚʥʝʥʽ ʧʽʢʪʦʛʨʘʤʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ ʩʪʚʦʨʠʪʠ ʚʽʜʧʦʚʽʜʥʽ BMP 
ʬʘʡʣʠ ʪʘ ʧʦʤʽʩʪʠʪʠ ʾʭ ʫ ʪʦʤʫ ʩʘʤʦʤʫ ʢʘʪʘʣʦʟʽ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʬʘʡʣ ʢʦʤʘʥʜʠ (EXE, DLL, HTML ʽ ʪ.ʧ.). 
ʌʘʡʣʠ ʧʽʢʪʦʛʨʘʤʠ ʪʘ ʢʦʤʘʥʜʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʜʥʦʡʤʝʥʥʠʤʠ. 

ʋ ʢʦʤʧʣʝʢʪ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ ʚʭʦʜʠʪʴ ʧʨʦʝʢʪ TestPlugin ʜʣʷ MS Visual Studio 2008. ɺʽʥ ʜʝʤʦʥʩʪʨʫʻ 
ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʚʽʩʥʦʛʦ ʤʦʜʫʣʷ. ʇʨʦʝʢʪ ʚʢʣʶʯʘʻ ʫ ʩʦʙʽ ʙʽʙʣʽʦʪʝʢʫ 
SpPlugIn.dll. ʎʷ ʙʽʙʣʽʦʪʝʢʘ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʬʫʥʢʮʽʡ ʉɸʇʌɯʈ ʥʘ ʨʽʚʥʽ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʽʩʪʘ. 
ʇʨʦʝʢʪ TestPlugin ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʧʨʠʢʣʘʜ ʜʣʷ ʨʦʟʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʩʝʨʚʽʩʥʠʭ ʤʦʜʫʣʽʚ. 
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ɽʢʩʧʦʨʪ / ɯʤʧʦʨʪ ʜʘʥʠʭ 

ʇʨʦʛʨʘʤʘ ʉɸʇʌɯʈ ʻ ʯʘʩʪʠʥʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʃɯʈɸ-ʉɸʇʈ. ɺʦʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫ ʨʘʤʢʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʣʘʥʮʶʞʢʘ, ʱʦ ʟʜʽʡʩʥʶʻ ʥʘʩʢʨʽʟʥʫ ʣʽʥʽʶ ʧʨʦʝʢʪʫʚʘʥʥʷ 
ʦʙ'ʻʢʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʙʘʟʽ ʮʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɼʣʷ ʟʚ'ʷʟʢʫ ʟ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʤʦʜʫʣʷʤʠ 
ʢʦʤʧʣʝʢʩʫ ʧʝʨʝʜʙʘʯʝʥʠʡ ʬʦʨʤʘʪ S2L, ɦʦ ʝʢʩʧʦʨʪʫʻʪʴʩʷ, ʽ ʬʦʨʤʘʪ, ʱʦ ʽʤʧʦʨʪʫʻʪʴʩʷ. ASP. 

ʋ ʬʦʨʤʘʪʽ S2L ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʫʜʽʚʣʽ ʘʙʦ ʩʧʦʨʫʜʠ, ʱʦ ʤʦʜʝʣʶʻʪʴʩʷ ʫ 
ʉɸʇʌɯʈ. ʌʦʨʤʘʪ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʜʘʯʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʽʪʢʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʛʝʦʤʝʪʨʽʷ ʽ 
ʪʦʧʦʣʦʛʽʷ), ʞʦʨʩʪʢʦʩʪʽ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʫʤʦʚʠ ʟʘʢʨʽʧʣʝʥʥʷ ʪʘ ʦʙʧʠʨʘʥʥʷ (ʛʨʘʥʠʯʥʽ 
ʫʤʦʚʠ), ʩʪʘʪʠʯʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʟʘʚʘʥʪʘʞʝʥʥʷʭ, ʈʉɿ, ʈʉʅ, ʩʪʘʜʽʷʭ ʤʦʥʪʘʞʫ 
ʪʘ ʽʩʪʦʨʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʋ ʬʦʨʤʘʪʽ ASP ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʢʦʤʧʣʝʢʩ ʧʦʚʝʨʪʘʻ ʜʦ ʉɸʇʌɯʈ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ 
ʧʽʜʙʦʨʫ ʘʨʤʘʪʫʨʠ ʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʘʭ. 

ʇʨʦʛʨʘʤʘ ʉɸʇʌɯʈ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʙʘʛʘʪʴʦʭ, ʘʣʝ ʥʝ ʚʩʽʭ ʟʘʜʘʯ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʪʘ 
ʩʧʦʨʫʜ. ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʽʥʰʠʭ ʟʘʜʘʯ ʧʦʪʨʽʙʥʦ ʧʨʦʜʦʚʞʠʪʠ ʨʦʙʦʪʫ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʰʽ 
ʧʨʦʛʨʘʤʠ. ʑʦʙ ʚ ʽʥʰʠʭ ʧʨʦʛʨʘʤʘʭ ʥʝ ʜʦʚʝʣʦʩʷ ʟʘʥʦʚʦ ʬʦʨʤʫʚʘʪʠ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ, 
ʧʝʨʝʜʙʘʯʝʥʽ ʬʫʥʢʮʽʾ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ ʫ ʬʦʨʤʘʪʘʭ ʽʥʰʠʭ ʧʨʦʛʨʘʤ. 

ʊʘʢʦʞ ʤʦʞʣʠʚʽ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜ-ɹ̫ ʢʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʝʢʪʫ ʚʠʢʦʥʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʽʥʰʠʭ ʧʨʦʛʨʘʤ. ʑʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʤʦʜʝʣʽ, ʧʝʨʝʜʙʘʯʝʥʽ ʬʫʥʢʮʽʾ ʽʤʧʦʨʪʫ ʜʘʥʠʭ ʽʟ ʬʦʨʤʘʪʽʚ 
ʽʥʰʠʭ ʧʨʦʛʨʘʤ. 

ɽʢʩʧʦʨʪ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ S2L ʜʣʷ ʤʽʮʥʽʩʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ɽʢʩʧʦʨʪ ʚ ʬʦʨʤʘʪʝ S2L ð ʮʝ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʩʧʦʩʽʙ ʧʝʨʝʜʘʯʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʽʟ ʧʨʦʛʨʘʤʠ 
ʉɸʇʌɯʈ ʜʦ ʧʨʦʛʨʘʤʠ ɺɯɿʆʈ-ʉɸʇʈ ʫ ʩʢʣʘʜʽ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʤʽʮʥʽʩʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, 
ʘʥʘʣʽʟʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʧʽʜʙʦʨʫ ʘʨʤʘʪʫʨʠ ʫ ɿɹ ʝʣʝʤʝʥʪʘʭ. 

ʈʠʩ. 5.1. ɽʢʩʧʦʨʪ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ 

ɽʢʩʧʦʨʪ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʟ ʉɸʇʌɯʈ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʂʦʥʩʪʨʫʢʮʽʾ, ʚʢʣʘʜʢʘ ʩʪʨʽʯʢʠ 
ɸʥʘʣʽʪʠʢʘ. ʑʦʙ ʬʫʥʢʮʽʷ ʝʢʩʧʦʨʪʫ ʫ ʬʦʨʤʘʪʽ S2L ʙʫʣʘ ʜʦʩʪʫʧʥʘ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʽʜʛʦʪʦʚʣʝʥʘ 
ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ, ʪʦʙʪʦ ʧʨʦʡʜʝʥʦ ʪʘʢʽ ʝʪʘʧʠ, ʷʢ ʽʜʝʘʣʽʟʘʮʽʷ, ʧʦʰʫʢ ʧʝʨʝʪʠʥʽʚ ʪʘ ʪʨʽʘʥʛʫʣʷʮʽʷ. 
ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʷʢ ʤʽʥʽʤʫʤ, ʤʘʻ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʫ ʉɸʇʌɯʈ ʩʽʪʢʘ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʂʦʣʠ ʚʠ 
ʩʧʦʩʪʝʨʽʛʘʻʪʝ ʥʘ ʝʢʨʘʥʽ ʩʽʪʢʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʤʦʞʥʘ ʝʢʩʧʦʨʪʫʚʘʪʠ ʫ ʬʘʡʣ. 
ɼʣʷ ʮʴʦʛʦ ʩʢʦʨʠʩʪʘʡʪʝʩʴ ʢʦʤʘʥʜʦʶ ʤʝʥʶ ʌʘʡʣ / ɽʢʩʧʦʨʪ ʚ ʇʂ ʃʀʈɸ-ʉɸʇʈ. ɺʠʙʝʨʽʪʴ ʬʦʨʤʘʪ ʬʘʡʣʫ 
S2L, ʟʘʜʘʡʪʝ ʰʣʷʭ ʪʘ ʽʤ'ʷ ʬʘʡʣʫ. 

ɸʥʘʣʦʛʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ, ʷʢʱʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʦʤʘʥʜʦʶ ɿʙʝʨʝʛʪʠ ʥʘ ʚʢʣʘʜʮʽ 
ʩʪʨʽʯʢʠ ɸʥʘʣʽʪʠʢʘ. ʇʨʠ ʮʴʦʤʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʛʪʠ ʪʘʢʦʞ ʬʘʡʣ ʫ ʬʦʨʤʘʪʽ TXT, ʦʜʥʘʢ 
ʚʘʨʽʘʥʪ S2L ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ. 
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ʈʠʩ. 5.2. ɿʙʝʨʝʞʝʥʥʷ S2L ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ɸʥʘʣʽʪʠʢʘ 

ʗʢʱʦ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʥʝ ʩʬʦʨʤʦʚʘʥʘ, ʘʙʦ ʧʨʦʛʨʘʤʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʝʞʠʤʽ ɸʨʭ̔ʪʝʢʪʫʨʘ, ʧʦ 
ʢʦʤʘʥʜʽ ʌʘʡʣ / ɽʢʩʧʦʨʪ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʥʝ ʙʫʜʫʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʬʦʨʤʘʪʠ S2L, TXT ɿʘʤʽʩʪʴ ʥʠʭ 
ʚʠ ʟʥʘʡʜʝʪʝ ʨʦʟʰʠʨʝʥʥʷ LiraKM ʪʘ IFC. ʎʽ ʬʦʨʤʘʪʠ ʪʝʞ ʧʨʠʜʘʪʥʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʦ 
ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʧʨʦʪʝ ʾʭ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʩʪʫʧʽʥʴ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ 
ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʥʘʙʘʛʘʪʦ ʥʠʞʯʘ. 

ɯʤʧʦʨʪ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʙʦʨʫ ʘʨʤʘʪʫʨʠ ʟ ʬʘʡʣʫ ASP 

ʑʦʙ ʽʤʧʦʨʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʙʦʨʫ ʘʨʤʘʪʫʨʠ, ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʤʘʥʜʫ ʤʝʥʶ ʌʘʡʣ/ɯʤʧʦʨʪ..., 
ʚʠʙʝʨʽʪʴ ʬʦʨʤʘʪ ʬʘʡʣʫ ʟ ʨʦʟʰʠʨʝʥʥʷʤ ASP. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʘʨʤʘʪʫʨʠ ʧʦʪʨʽʙʥʽ ʜʣʷ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʩʠʩʪʝʤʠ ʉɸʇʌɯʈ-ɿɹʂ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʚ ʨʝʞʠʤʽ ɸʨʤʫʚʘʥʥʷ. ʌʘʡʣ ASP 
ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʨʤʘʪʫʨʫ, ʧʽʜʽʙʨʘʥʫ ʚ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʫʣʷʭ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʜʣʷ ʢʦʞʥʦʛʦ 
ʩʢʽʥʯʝʥʥʦʛʦ ʝʣʝʤʝʥʪʫ. 

ʇʨʠʤʽʪʢʘ. ʇʨʠ ʽʤʧʦʨʪʽ ʩʢʽʥʯʝʥʥʽ ʝʣʝʤʝʥʪʠ ʛʝʦʤʝʪʨʠʯʥʦ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ 
ʝʣʝʤʝʥʪʘʤʠ ʤʦʜʝʣʽ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʦʪʦʯʥʦʤʫ ʧʨʦʝʢʪʽ. ʊʦʤʫ ʚʘʞʣʠʚʦ, ʱʦʙ ʧʽʩʣʷ ʝʢʩʧʦʨʪʫ ʜʦ 
ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʙʫʜʽʚʣʷ ʪʘ ʾʾ ʝʣʝʤʝʥʪʠ ʥʝ ʧʽʜʜʘʚʘʣʠʩʷ ʛʝʦʤʝʪʨʠʯʥʠʤ 
ʧʝʨʝʪʚʦʨʝʥʥʷʤ: ʧʝʨʝʥʝʩʝʥʥʷ, ʧʦʚʦʨʦʪ, ʩʠʤʝʪʨʽʷ. ɸʥʘʣʦʛʽʯʥʦ, ʩʢʽʥʯʝʥʥʽ ʝʣʝʤʝʥʪʠ ʚ ʨʘʤʢʘʭ 
ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʝ ʧʦʚʠʥʥʽ ʟʘʟʥʘʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ (ʧʝʨʝʥʝʩʝʥʥʷ, ʧʦʚʦʨʦʪ 
ʩʭʝʤʠ). ɯʥʘʢʰʝ ʧʨʠ ʽʤʧʦʨʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʾʭ ʥʝ ʤʦʞʥʘ ʙʫʜʝ ʟʽʩʪʘʚʠʪʠ ʫ ʧʨʦʩʪʦʨʽ ʟ 
ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ʅʘʚʧʘʢʠ, ʪʦʧʦʣʦʛʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʘ: ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʩʪʽʥʠ ʥʘ ʩʝʛʤʝʥʪʠ ʘʙʦ ʥʘʚʧʘʢʠ 
ʦʙ'ʻʜʥʘʪʠ ʦʢʨʝʤʽ ʩʝʛʤʝʥʪʠ ʚ ʩʪʽʥʫ. ʎʝ ʥʝ ʚʧʣʠʥʝ ʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʽʤʧʦʨʪʽ. 

ʅʝ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʬʦʨʤʫʻʪʴʩʷ ʾʭ ʘʥʘʣʽʪʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. ʏʘʩʪʠʥʘ 
ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʦʧʮʽʡʥʦ ʧʨʦʧʫʱʝʥʘ ʧʨʠ ʝʢʩʧʦʨʪʽ. ʅʘ ʚʽʜʙʽʨ ʝʣʝʤʝʥʪʽʚ ʚʧʣʠʚʘʻ ʟʘʜʘʥʠʡ ʜʣʷ 
ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʩʧʦʩʽʙ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʨʠ ʘʥʘʣʽʟʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʚʝʨʜʦʛʦ ʪʽʣʘ. 

ʉʧʦʩʽʙ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʝʣʝʤʝʥʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ. 
ʉʝʨʝʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʻ ʚʣʘʩʪʠʚʽʩʪʴ ɯʥʪʝʨʧʨʝʪʘʮʽʷ. ʇʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʤʘʪʝʨʽʘʣʫ ʝʣʝʤʝʥʪʫ 
ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʝʣʝʤʝʥʪʘ. ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʤʘʻ ʦʜʥʦʡʤʝʥʥʫ ʚʣʘʩʪʠʚʽʩʪʴ. 
ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʘ ʚʨʫʯʥʫ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, ʰʣʷʭʦʤ ʨʝʜʘʛʫʚʘʥʥʷ ʚ ʪʘʙʣʠʮʽ 
ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʆʩʥʦʚʦʶ ʧʦʙʫʜʦʚʠ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʻ ʘʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ. ɸʥʘʣʽʪʠʯʥʘ 
ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʦʩʢʠʤʠ ʚʽʜʩʽʢʘʤʠ - ʧʣʘʩʪʠʥʘʤʠ, ʱʦ ʣʝʞʘʪʴ, ʷʢ ʧʨʘʚʠʣʦ ʚ ʦʩʴʦʚʽʡ ʧʣʦʱʠʥʽ 
ʥʝʩʫʯʦʛʦ ʰʘʨʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʽ ʩʪʝʨʞʥʷʤʠ ʽʟ ʟʘʜʘʥʠʤ ʧʝʨʝʨʽʟʦʤ. 

 ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʩʧʝʮʽʘʣʴʥʠʡ ʨʝʞʠʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʣʷ ʢʦʥʪʨʦʣʶ ʘʜʝʢʚʘʪʥʦʩʪʽ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ. 
ʈʝʞʠʤ ʚʤʠʢʘʻʪʴʩʷ ʽ ʚʠʤʠʢʘʻʪʴʩʷ ʢʥʦʧʢʦʶ ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʥʘ ʧʘʥʝʣʽ ɺʽʟʫʘʣʽʟʘʮʽʷ. ʗʢʱʦ 

ʫʚʽʤʢʥʝʥʦ ʨʝʞʠʤ ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ, ʪʦ ʜʣʷ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʦʙʨʘʞʫʶʪʴʩʷ ʾʭʥʽ 
ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ. ʇʨʠ ʚʢʘʟʫʚʘʥʥʽ ʚʠʜʽʣʝʥʠʡ ʝʣʝʤʝʥʪ ʟʦʙʨʘʞʫʻʪʴʩʷ ʣʽʥʽʷʤʠ ʢʦʥʪʫʨʫ ʡʦʛʦ 
ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʦʜʥʦʯʘʩʥʦ ʘʥʘʣʽʪʠʯʥʫ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʫ ʤʦʜʝʣʽ 
ʝʣʝʤʝʥʪʽʚ. 

ɽʣʝʤʝʥʪʠ, ʱʦ ʥʝ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʷʢ ʥʝʩʫʯʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ, ʩʪʘʶʪʴ ʥʝʚʠʜʠʤʠʤʠ ʧʨʠ 
ʧʝʨʝʤʠʢʘʥʥʽ ʚ ʨʝʞʠʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ. 



 

         É2022 LIRALAND Group ɺʩʽ ʧʨʘʚʘ ʟʘʭʠʱʝʥʽ 

ɽʢʩʧʦʨʪ ʤʦʜʝʣʽ ʫ ʬʦʨʤʘʪ ̔IFC 

ɯʩʥʫʻ ʩʪʘʥʜʘʨʪ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʦʙ'ʻʢʪʽʚ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ 

Industrial Foundation Classes (ISO 16739:2013). ʆʙ'ʻʢʪʠ, ʷʢʽ ʧʨʦʝʢʪʫʶʪʴʩʷ ʚ ʉɸʌɯʈ, ʤʦʞʫʪʴ ʙʫʪʠ 
ʦʧʠʩʘʥʽ ʤʦʚʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʮʠʤ ʩʪʘʥʜʘʨʪʦʤ. 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʬʘʡʣ ʤʦʜʝʣʽ ʫ ʩʪʘʥʜʘʨʪʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ IFC, ʩʢʦʨʠʩʪʘʡʪʝʩʴ ʢʦʤʘʥʜʦʶ ʤʝʥʶ ʌʘʡʣ 
ɽʢʩʧʦʨʪé. ɿʘ ʮʽʻʶ ʢʦʤʘʥʜʦʶ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʽʢʥʦ ʜʽʘʣʦʛʫ (ʜʠʚ. ʨʠʩ. 5.3), ʟʘʩʦʙʘʤʠ ʷʢʦʛʦ ʩʣʽʜ ʫ 
ʩʧʠʩʢʫ ʇʘʧʢʘ ʚʠʙʨʘʪʠ ʢʘʪʘʣʦʛ ʜʣʷ ʝʢʩʧʦʨʪʫ ʤʦʜʝʣʽ, ʫ ʩʧʠʩʢʫ ʊʠʧ ʬʘʡʣʫ ʚʠʙʨʘʪʠ ʬʦʨʤʘʪ IFC, ʫ ʨʷʜʢʫ 
ɯʤ'ʷ ʬʘʡʣʫ ʚʚʝʩʪʠ ʽʤ'ʷ ʬʘʡʣʫ. 

 

 

ʈʠʩ. 5.3 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ɽʢʩʧʦʨʪ ʬʘʡʣʫ 

ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ ɿʙʝʨʝʛʪʠ ̔ ʥʽʮʽʶʻʪʴʩʷ ʜʽʘʣʦʛ ɽʢʩʧʦʨʪ ʫ IFC. ɺʠʙʝʨʽʪʴ ʚʘʨʽʘʥʪ ʝʢʩʧʦʨʪʫ 
ʤʦʜʝʣʽ ʪʘ ʥʘʪʠʩʥʽʪʴ ʆʂ. 

ʄʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʝʢʩʧʦʨʪʫ ʚʠʟʥʘʯʘʶʪʴ ʧʽʜʤʥʦʞʠʥʫ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚ ʟ ʯʠʩʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 
ʩʪʘʥʜʘʨʪʦʤ, ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʤʦʜʝʣʽ. 

ʝʢʩʧʦʨʪ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ï ʚʘʨʽʘʥʪ ʝʢʩʧʦʨʪʫ ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʘʣʴʰʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ ʜʣʷ ʤʽʮʥʽʩʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʋ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʧʨʠ ʦʧʠʩʽ ʤʦʜʝʣʝʡ 
ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʛʘ ʝʣʝʤʝʥʪʘʤ ʢʣʘʩʫ SweptSolid. 

ʝʢʩʧʦʨʪ ʤʦʜʝʣʽ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ ï ʚʘʨʽʘʥʪ ʝʢʩʧʦʨʪʫ ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʜʘʯʫ ʚʽʟʫʘʣʴʥʦʛʦ 
ʧʦʜʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ ʢʦʥʩʪʨʫʢʮʽʾ. ʋ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ 
IFC ʪʠʧʫ Brep. 
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ʈʠʩ. 5.4 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ɽʢʩʧʦʨʪ ʫ IFC 

ɯʤʧʦʨʪ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʫ ʬʦʨʤʘʪʽ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʾ ʤʦʜʝʣʽ 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʫʣʽ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʃɯʈɸ-ʉɸʇʈ [3] ʬʦʨʤʫʶʪʴ ʬʘʡʣʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʽʟ 
ʨʦʟʰʠʨʝʥʥʷʤ txt. ʇʨʦʛʨʘʤʘ ʉɸʇʌɯʈ ʤʦʞʝ ʟʜʽʡʩʥʠʪʠ ʽʤʧʦʨʪ ʪʘʢʦʛʦ ʬʘʡʣʫ ʪʘ ʚʠʢʦʥʘʪʠ ʚʽʟʫʘʣʽʟʘʮʽʶ 
ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʩʧʽʣʴʥʦ ʟ ʘʨʭʽʪʝʢʪʫʨʥʦʶ ʘʙʦ ʘʥʘʣʽʪʠʯʥʦʶ ʤʦʜʝʣʣʶ. 

ʑʦʙ ʽʤʧʦʨʪʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ, ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʫʥʢʪ ʤʝʥʶ ʌʘʡʣ  ɯʤʧʦʨʪé. ɺʠʙʝʨʽʪʴ ʫ 
ʩʧʠʩʢʫ ʊʠʧ ʬʘʡʣʽʚ ʪʠʧ ʬʘʡʣʫ ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʃɯʈɸ-ʉɸʇʈ (*.txt). 

ɽʢʩʧʦʨʪ ʨʘʩʪʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʣʶʩʪʨʘʮʽʡ 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʣʶʩʪʨʘʮʽʡ ʜʦ ʧʨʦʝʢʪʫ ʤʦʞʫʪʴ ʟʥʘʜʦʙʠʪʠʩʷ ʟʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ ʫ ʨʘʩʪʨʦʚʦʤʫ 
ʬʦʨʤʘʪʽ. ʇʨʦʛʨʘʤʘ ʉɸʇʌɯʈ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʝʢʩʧʦʨʪ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʦʪʦʯʥʦʤʫ 
ʘʢʪʠʚʥʦʤʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ, ʫ ʬʦʨʤʘʪʽ BMP, JPG, PNG ʟ ʧʽʜʚʠʱʝʥʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, 
ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʷʢʽʩʥʦʛʦ ʜʨʫʢʫ. 

ɼʣʷ ʝʢʩʧʦʨʪʫ ʨʘʩʪʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʤʘʥʜʫ ʤʝʥʶ ʌʘʡʣ  ɽʢʩʧʦʨʪé. ɺʠʙʝʨʽʪʴ ʫ 
ʩʧʠʩʢʫ ʊʠʧ ʬʘʡʣʽʚ ʪʠʧ ʬʘʡʣʫ ʈʘʩʪʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ (*.bmp ʘʙʦ ̔ ʥʰʠʡ ʬʦʨʤʘʪ). 

ʇʨʠ ʝʢʩʧʦʨʪʽ ʨʘʩʪʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʽʘʣʦʛ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ 
ʥʘʣʘʰʪʫʚʘʪʠ ʜʦʟʚʽʣ ʨʘʩʪʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɯʥʰʽ ʚʘʨʽʘʥʪʠ ʽʤʧʦʨʪʫ ʪʘ ʝʢʩʧʦʨʪʫ ʤʦʜʝʣʝʡ 

ʂʨʽʤ ʦʩʥʦʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʝʡ ʧʨʦʛʨʘʤʘ ʉɸʇʌɯʈ ʧʽʜʪʨʠʤʫʻ ʢʽʣʴʢʘ ʽʥʰʠʭ. ɿʘʛʘʣʦʤ, 
ʜʣʷ ʝʢʩʧʦʨʪʫ ʤʦʜʝʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʤʘʥʜʫ ʤʝʥʶ ʌʘʡʣ  ɽʢʩʧʦʨʪé, ʜʣʷ ʽʤʧʦʨʪʫ ʤʦʜʝʣʝʡ 
ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʤʘʥʜʫ ʤʝʥʶ ʌʘʡʣ  ɯʤʧʦʨʪé. ɼʣʷ ʚʠʙʦʨʫ ʙʘʞʘʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 
ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʩʧʠʩʦʢ ʊʠʧ ʬʘʡʣʽʚ ʫ ʜʽʘʣʦʟʽ ʚʽʜʢʨʠʪʪʷ ʬʘʡʣʫ. 

ɿʦʢʨʝʤʘ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʪʘʢʽ ʬʦʨʤʘʪʠ: 

3DS ï ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʽ, ʫ ʷʢʦʤʫ ʤʦʞʝ ʙʫʪʠ ʝʢʩʧʦʨʪʦʚʘʥʘ ʪʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ 
ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ, ʱʦ ʚʽʜʙʠʚʘʻ ʡʦʛʦ ʟʦʚʥʽʰʥʽ ʬʦʨʤʠ. ʋ ʮʴʦʤʫ ʬʦʨʤʘʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽʤʧʦʨʪʦʚʘʥʽ 
ʤʦʜʝʣʽ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʘʢʩʝʩʫʘʨʽʚ ʘʙʦ ʥʘʚʢʦʣʠʰʥʴʦʾ ʟʘʙʫʜʦʚʠ. 

DXF ï ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʽ, ʚ ʷʢʦʤʫ ʤʦʞʝ ʙʫʪʠ ʝʢʩʧʦʨʪʦʚʘʥʘ ʪʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ 
ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʽ (ʘʙʦ) ʧʦʚʝʨʭʦʚʽ ʧʣʘʥʠ (ʦʧʮʽʡʥʦ). ʋ ʮʴʦʤʫ ʬʦʨʤʘʪʽ ʤʦʞʝ ʙʫʪʠ ʽʤʧʦʨʪʦʚʘʥʝ 
ʢʨʝʩʣʝʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʧʽʜʣʦʞʢʘ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ. 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʝʢʩʧʦʨʪʫ ʬʘʡʣʽʚ ʫ ʬʦʨʤʘʪʽ DXF ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʽʘʣʦʛ (ʜʠʚ. ʨʠʩ. 5.5), ʱʦ 
ʜʦʟʚʦʣʷʻ ʥʘʣʘʰʪʫʚʘʪʠ ʦʧʮʽʾ ʝʢʩʧʦʨʪʫ ʤʦʜʝʣʽ. ɿʦʢʨʝʤʘ, ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʱʦ 
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ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʢʦʦʨʜʠʥʘʪ ʫ ʭʦʜʽ ʝʢʩʧʦʨʪʫ. ʂʦʦʨʜʠʥʘʪʠ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ 
ʧʦʜʘʥʥʽ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ ʚʠʤʽʨʶʶʪʴʩʷ ʚ ʤʝʪʨʘʭ. ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ DXF ʬʘʡʣ, ʫ ʷʢʦʤʫ 
ʢʦʦʨʜʠʥʘʪʠ ʚʠʨʘʞʝʥʽ ʚ ʤʽʣʽʤʝʪʨʘʭ, ʩʣʽʜ ʚʩʪʘʥʦʚʠʪʠ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ò1000ò. 

 

 

ʈʠʩ. 5.5 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ɽʢʩʧʦʨʪ ʚ DXF 

ʂʦʣʴʦʨʠ ʦʙ'ʻʢʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʧʨʦʛʨʘʤʽ ʉɸʇʌɯʈ ʫ ʚʠʛʣʷʜʽ ʩʫʢʫʧʥʦʩʪʽ ʩʢʣʘʜʦʚʠʭ RGB, ʢʦʞʥʘ ʟ ʷʢʠʭ 
ʚʠʟʥʘʯʝʥʘ ʯʠʩʣʦʤ ʫ ʜʽʘʧʘʟʦʥʽ 0é255. ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ DXF ʦʙʯʠʩʣʝʥʥʷ ʽʥʜʝʢʩʫ ʢʦʣʴʦʨʫ ʧʨʦʚʦʜʠʪʴʩʷ 
ʥʘ ʧʽʜʩʪʘʚʽ ʧʦʧʝʨʝʜʥʴʦ ʟʘʜʘʥʦʾ ʧʘʣʽʪʨʠ, ʱʦ ʚʩʪʘʥʦʚʣʶʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ RGB ̔ 
ʽʥʜʝʢʩʘʤʠ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʬʘʡʣʫ ʧʘʣʽʪʨʠ ʪʘ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʡʦʛʦ. 

ʆʙ'ʻʢʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʟʘ ʰʘʨʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʚʝʨʭʽʚ, ʜʦ ʷʢʠʭ ʚʦʥʠ 
ʚʽʜʥʦʩʷʪʴʩʷ, ʪʘ (ʘʙʦ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʝʣʝʤʝʥʪʘ (ʩʪʽʥʘ, ʢʦʣʦʥʘ, ʙʘʣʢʘ) ̔  ʪ.ʧ.). 

DWG ï ʬʦʨʤʘʪ ʬʘʡʣʫ, ʚ ʷʢʦʤʫ ʤʦʞʝ ʙʫʪʠ ʽʤʧʦʨʪʦʚʘʥʘ ʜʚʦʚʠʤʽʨʥʘ (ʧʣʦʩʢʘ) ʘʙʦ ʪʨʠʚʠʤʽʨʥʘ 
(ʧʨʦʩʪʦʨʦʚʘ) ʘʨʭʽʪʝʢʪʫʨʥʘ ʧʽʜʣʦʞʢʘ, ʥʘ ʙʘʟʽ ʷʢʦʾ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʦʙʫʜʦʚʘ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʪʘ 
ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟʘʩʦʙʘʤʠ ʉɸʇʌɯʈ. ʇʨʠ ʤ̔ʧʦʨʪ ̔DWG-ʬʘʡʣ̔ʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʽʘʣʦʛ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʚʠʙʨʘʪʠ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ, ʤʘʩʰʪʘʙ ʧʨʠʚʝʜʝʥʥʷ ʦʜʠʥʠʮʴ ʚʠʤʽʨʫ, ʩʧʦʩʽʙ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʦʣʽʣʽʥʽʡ ʪʘ 
ʙʣʦʢʽʚ. 
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ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʫ 

ɿʘʛʘʣʴʥʠʡ ʦʛʣʷʜ ʩʪʨʫʢʪʫʨʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ 

ʇʨʦʛʨʘʤʘ ʉɸʇʌɯʈ ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʟ ʢʽʣʴʢʦʤʘ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʪʝʨʤʽʥʦʣʦʛʽʾ, ʧʨʠʡʥʷʪʽʡ 
ʜʣʷ ʧʨʦʛʨʘʤ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʽʜ ʢʝʨʫʚʘʥʥʷʤ Windows. ʂʦʞʝʥ ʜʦʢʫʤʝʥʪ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ 
ʢʽʣʴʢʦʭ ʚʠʜʘʭ, ʜʣʷ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʢʨʠʪʽ ʚʽʢʥʘ. ɼʦʢʫʤʝʥʪ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ 
ʦʢʨʝʤʦʤʫ ʬʘʡʣʽ. 

ɼʦʢʫʤʝʥʪ ʧʨʦʛʨʘʤʠ ʉɸʇʌɯʈ ʻ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʤʦʜʝʣʣʶ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʙʫʜʽʚʥʠʮʪʚʘ, ʜʘʣʽ ʧʦ 
ʪʝʢʩʪʫ ï ʧʨʦʝʢʪ. 

ʇʨʦʝʢʪ ʤʘʻ ʩʢʣʘʜʥʫ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ (ʜʠʚ. ʨʠʩ. 6.1). ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʜʝʷʢʽ ʨʽʚʥʽ 
ʽʻʨʘʨʭʽʾ ʤʦʜʝʣʽ. ʇʨʦʝʢʪ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʤʦʜʝʣʽ ʦʜʥʽʻʾ ʯʠ ʜʝʢʽʣʴʢʦʭ ʙʫʜʽʚʝʣʴ, ʥʘʙʽʨ ʚʠʜʽʚ ʽ ʥʘʙʽʨ 
ʢʨʝʩʣʷʨʩʴʢʠʭ ʣʠʩʪʽʚ. 

 

ʈʠʩ.6.1. ʉʪʨʫʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʧʨʦʝʢʪʫ 
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ʄʦʜʝʣʴ ʢʦʞʥʦʾ ʙʫʜʽʚʣʽ ʦʨʛʘʥʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʩʫʢʫʧʥʦʩʪʽ ʤʦʜʝʣʝʡ ʧʦʚʝʨʭʽʚ ʽ ʤʦʜʝʣʝʡ ʚʠʜʽʚ 
ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ: ʧʣʘʥʽʚ, ʬʘʩʘʜʽʚ, ʨʦʟʨʽʟʽʚ ʪʘ ʩʢʣʘʜʘʣʴʥʠʭ ʚʫʟʣʽʚ. ʂʨʽʤ ʪʦʛʦ, ʤʦʜʝʣʴ ʙʫʜʽʚʣʽ ʤʦʞʝ 
ʤʽʩʪʠʪʠ ʚ ʩʦʙʽ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ, ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ, ʚʽʪʨʦʚʽ ʪʘ ʩʝʡʩʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʄʦʜʝʣʴ ʢʦʞʥʦʛʦ ʧʦʚʝʨʭʫ ʤʦʞʝ ʙʫʪʠ ʥʘʧʦʚʥʝʥʘ ʙʘʛʘʪʴʤʘ ʤʦʜʝʣʷʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, 
ʧʦʟʥʘʯʝʥʴ ʪʘ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ. ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ï ʮʝ ʩʪʽʥʠ, ʢʦʣʦʥʠ, ʧʣʠʪʠ ʪʦʱʦ. ʇʦʟʥʘʯʝʥʥʷ ï 
ʮʝ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʦʩʽ, ʨʦʟʤʽʨʠ, ʥʘʧʠʩʠ, ʚʠʩʦʪʥʽ ʧʦʟʥʘʯʢʠ, ʪʦʯʢʦʚʽ ʤʘʨʢʝʨʠ. ɯʥʰʽ ʦʙ'ʻʢʪʠ ï ʮʝ ʜʦʚʽʣʴʥʽ 
ʪʨʠʚʠʤʽʨʥʽ ʪʘ ʧʣʦʩʢʽ ʤʦʜʝʣʽ ʟ ʚʽʣʴʥʦʶ ʩʝʤʘʥʪʠʯʥʦʶ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ, ʥʘʧʨʠʢʣʘʜ: ʨʦʩʣʠʥʠ, ʪʨʘʥʩʧʦʨʪʥʽ 
ʟʘʩʦʙʠ, ʝʣʝʤʝʥʪʠ ʽʥʪʝʨ'ʻʨʫ ʪʘ ʘʥʪʫʨʘʞʫ. ʋ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ ʣʽʥʽʾ ʽ ʰʪʨʠʭʫʚʘʥʥʷ. 

ʉʽʪʢʠ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʦʩʝʡ, ʨʦʟʤʽʱʝʥʽ ʣʠʰʝ ʥʘ ʨʽʚʥʽ ʙʫʜʽʚʣʽ, ʧʨʘʮʶʶʪʴ ʜʣʷ ʚʩʽʭ ʾʾ ʧʦʚʝʨʭʽʚ. ʆʩʽ, ʱʦ 
ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʨʽʚʥʽ ʧʦʚʝʨʭʫ ï ʜʣʷ ʦʢʨʝʤʦʛʦ ʧʦʚʝʨʭʫ. 

ʂʨʽʤ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʩʭʦʚʠʱʘ ʝʣʝʤʝʥʪʽʚ ʧʦʚʝʨʭ ʥʝʩʝ ʪʘʢʦʞ ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʨʽʚʝʥʴ 
ʽ ʚʠʩʦʪʫ. ʆʙ'ʻʢʪʠ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʩʢʣʘʜʽ ʧʦʚʝʨʭʫ, ʧʨʠʚ'ʷʟʫʶʪʴʩʷ ʧʦ ʚʠʩʦʪʽ ʜʦ ʧʦʚʝʨʭʫ. ʈʽʚʝʥʴ ̔  
ʚʠʩʦʪʘ ʦʙ'ʻʢʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʚʽʜʥʦʩʥʦ ʨʽʚʥʷ ʧʦʚʝʨʭʫ ʘʙʦ ʚʽʜʥʦʩʥʦ ʚʠʩʦʪʠ ʧʦʚʝʨʭʫ (ʜʠʚ. ʧ.3.3). 

ɽʣʝʤʝʥʪʠ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙ'ʻʜʥʘʥʽ ʫ ʙʣʦʢʠ. ɹʣʦʢ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠʩʴ ʷʢ ʮʽʣʝ ʽ ʧʽʜʜʘʚʘʪʠʩʷ 
ʦʧʝʨʘʮʽʷʤ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʧʦʚʦʨʦʪʫ. ɹʣʦʢ ʤʦʞʝ ʦʙ'ʻʜʥʫʚʘʪʠ ʷʢ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ, ʪʘʢ ʽ ʽʥʰʽ ʙʣʦʢʠ. 
ʋʧʨʘʚʣʽʥʥʷ ʙʣʦʢʘʤʠ (ʫʛʨʫʧʦʚʘʥʥʷ ʪʘ ʧʦʜʽʣ ʦʙ'ʻʢʪʽʚ) ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʘʥʜ ʫ 
ʨʝʞʠʤʽ ɺʢʘʟʽʚʢʘ. 

 

ʅʝ ʤʦʞʥʘ ʦʙ'ʻʜʥʘʪʠ ʚ ʦʜʠʥ ʙʣʦʢ ʝʣʝʤʝʥʪʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʧʦʚʝʨʭʽʚ. 
ʅʝ ʤʦʞʥʘ ʦʙ'ʻʜʥʘʪʠ ʚ ʦʜʠʥ ʙʣʦʢ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ ʪʘ ʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ, 
ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʚʠʜʫ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ (ʩʪʽʥʠ, ʙʘʣʢʠ, ʢʦʣʦʥʠ ʪʦʱʦ) ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ ʪʽʣʴʢʠ ʜʦ ʧʦʚʝʨʭʽʚ, ʱʦ 
ʩʪʘʥʦʚʣʷʪʴ ʤʦʜʝʣʴ ʙʫʜʽʚʣʽ. ɻʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ (ʣʽʥʽʾ, ʰʪʨʠʭʫʚʘʥʥʷ, ʧʦʟʥʘʯʝʥʥʷ, ʪʝʢʩʪ) ʤʦʞʫʪʴ 
ʥʘʣʝʞʘʪʠ ʘʙʦ ʜʦ ʧʦʚʝʨʭʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʤʦʜʝʣʴ, ʘʙʦ ʜʦ ʚʠʜʽʚ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ. ʋ ʚʠʜʘʭ 
ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ (ʧʣʘʥ, ʬʘʩʘʜ, ʨʦʟʨʽʟ) ʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʘʙʦ ʥʘ ʟʘʜʥʴʦʤʫ, ʘʙʦ ʥʘ 
ʧʝʨʝʜʥʴʦʤʫ ʧʣʘʥʽ (ʜʠʚ. ʧ.ʧ. 6.2 ̔  7.9). 

ʉʪʽʥʘʤ, ʙʘʣʢʘʤ, ʧʣʠʪʘʤ ʪʘ ʽʥʰʠʤ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʝʣʝʤʝʥʪʘʤ ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʤʘʪʝʨʽʘʣ. 
ʄʘʪʝʨʽʘʣ ʤʦʞʝ ʙʫʪʠ ʧʨʦʩʪʠʤ ʘʙʦ, ʜʣʷ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ ʩʪʽʥʠ ʪʘ ʧʣʠʪʠ, ʙʘʛʘʪʦʰʘʨʦʚʠʤ. ʄʘʪʝʨʽʘʣ 
ʚʠʟʥʘʯʘʻ ʪʠʧ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʝʣʝʤʝʥʪʘ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʥʘ ʤʽʮʥʽʩʪʴ. 

 

ʄʘʪʝʨʽʘʣ, ʟʦʢʨʝʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʙʦʨʦʤ ʢʦʣʴʦʨʽʚ, ʷʢʠʤʠ ʚʽʥ ʟʦʙʨʘʞʫʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʷʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʫ 
ʧʝʨʝʨʽʟʽ. ʂʦʣʴʦʨʠ ʙʫʚʘʶʪʴ ʧʨʦʩʪʠʤʠ (ʛʣʘʜʢʠʤʠ) ʪʘ ʪʝʢʩʪʫʨʥʠʤʠ (ʟ ʤʘʣʶʥʢʦʤ, ʚ ʪ.ʯ., ʰʪʨʠʭʫʚʘʥʥʷ). 

 

ʆʙ'ʻʢʪ çɹʫʜʽʚʣʷè ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʚ ʡʦʛʦ ʧʨʷʤʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʟʥʘʯʝʥʥʽ, ʘ ʡ ʧʨʦʩʪʦ ʷʢ 
ʢʦʥʪʝʡʥʝʨ ʜʝʷʢʦʾ ʤʦʜʝʣʽ. ɿʦʢʨʝʤʘ, ʤʦʞʥʘ ʧʽʜʚʘʥʪʘʞʫʚʘʪʠ ʪʨʠʚʠʤʽʨʥʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʧʽʜʣʦʞʢʠ ʫ ʚʠʛʣʷʜʽ 
çʙʫʜʽʚʣʽè, ʨʦʟʪʘʰʦʚʘʥʦʾ ʚ ʪʦʤʫ ʞ ʧʨʦʩʪʦʨʽ, ʱʦ ʽ ʧʨʦʝʢʪʦʚʘʥʠʡ ʦʙ'ʻʢʪ. ɽʣʝʤʝʥʪʠ ʤʦʜʝʣʽ ʪʘʢʦʾ ʙʫʜʽʚʣʽ 
ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʧʦʙʫʜʦʚ. ʆʢʨʝʤʠʤ ʨʽʟʥʦʚʠʜʦʤ ʙʫʜʽʚʣʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʙʫʜʽʚʣʶ, 
ʚ ʷʢʽʡ ʚʤʽʱʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʝʣʽ. ʂʦʞʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ ï ʮʝ çʧʦʚʝʨʭè ʪʘʢʦʾ ʙʫʜʽʚʣʽ, ʷʢʠʡ 
ʩʣʫʛʫʻ ʢʦʥʪʝʡʥʝʨʦʤ ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ: ʩʪʝʨʞʥʽʚ, ʧʣʘʩʪʠʥ ʽ ʥʘʚʘʥʪʘʞʝʥʴ. 

 

ʅʘʙʽʨ ʚʠʜʽʚ 

ʇʨʦʝʢʪ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʙʽʨ ʚʠʜʽʚ. ʂʦʞʝʥ ʚʠʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʢʘʤʝʨʠ, 
ʥʘʣʘʰʪʫʚʘʥʥʷʤ ʘʧʘʨʘʪʫ ʧʨʦʝʮʽʶʚʘʥʥʷ, ʥʘʙʦʨʦʤ ʚʠʜʠʤʠʭ ʰʘʨʽʚ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʚʠʜʠ ʻ ʦʩʥʦʚʦʶ ʦʪʨʠʤʘʥʥʷ ʢʨʝʩʣʷʨʩʴʢʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʤʽʩʪʠʪʠ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʠʜʽ ʜʝʷʢʽ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ, ʥʝʦʙʭʽʜʥʽ ʥʘ ʢʨʝʩʣʝʥʥʷʭ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʨʦʟʨʽʟʽ 
ʤʦʞʥʘ ʧʦʟʥʘʯʠʪʠ ʚʠʩʦʪʥʽ ʧʦʟʥʘʯʢʠ, ʥʘʥʝʩʪʠ ʨʦʟʤʽʨʠ, ʚʠʢʨʝʩʣʠʪʠ ʜʦʜʘʪʢʦʚʽ ʣʽʥʽʾ ʪʘ ʰʪʨʠʭʫʚʘʥʥʷ. ɺ 
ʨʝʟʫʣʴʪʘʪʽ ʬʦʨʤʫʻʪʴʩʷ ʤʦʜʝʣʴ ʚʠʜʫ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ. 

 

ɺʩʽ ʜʦʜʘʪʢʦʚʽ ʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ ʟʚ'ʷʟʫʶʪʴʩʷ ʟ ʚʠʜʦʤ, ʜʦ ʷʢʦʛʦ ʜʦʜʘʥʽ. ɺʦʥʠ ʥʝ ʬʽʛʫʨʫʶʪʴ ʥʘ ʽʥʰʠʭ 
ʚʠʜʘʭ. ʇʨʠ ʚʠʜʘʣʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʜʫ ʚʦʥʠ ʪʘʢʦʞ ʚʠʜʘʣʷʶʪʴʩʷ. 
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ɼʦʜʘʪʢʦʚʽ ʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʜʦʤ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʘʙʦ ʷʢ 
ʟʘʜʥʽʡ ʧʣʘʥ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ, ʘʙʦ ʥʘʥʦʩʠʪʠʩʷ ʧʦʚʝʨʭ ʟʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ. ʇʨʠʥʘʣʝʞʥʽʩʪʴ 
ʝʣʝʤʝʥʪʘ ʜʦ ʛʨʫʧʠ ʧʝʨʝʜʥʴʦʛʦ ʘʙʦ ʟʘʜʥʴʦʛʦ ʧʣʘʥʫ ʨʝʛʫʣʶʻʪʴʩʷ ʰʣʷʭʦʤ ʨʝʜʘʛʫʚʘʥʥʷ ʫ ʨʝʞʠʤʽ 
ɺʢʘʟʽʚʢʘ. ʊʘʢ ʩʘʤʦ ʨʝʛʫʣʶʻʪʴʩʷ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʦʜʠʥ 
ʜʦ ʦʜʥʦʛʦ. 

ɺʠʜʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʛʨʘʬʽʯʥʠʭ ʚʽʢʦʥ. ʊʦʙʪʦ, ʚʽʜʢʨʠʪʝ ʚʽʢʥʦ ʚʠʜʫ ʯʠ ʥʽ, ʚʩʝ ʦʜʥʦ ʚʠʜʠ 
ʟʘʧʠʩʫʶʪʴʩʷ ʫ ʬʘʡʣ ʧʨʦʝʢʪʫ (ʜʦʢʫʤʝʥʪ ʉɸʇʌɯʈ) ʨʘʟʦʤ ʟ ʫʩʽʤʘ ʜʦʜʘʪʢʦʚʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʽ ʪʘʢ ʩʘʤʦ 
ʧʨʦʯʠʪʫʶʪʴʩʷ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʚʽʜʢʨʠʪʪʽ ʜʦʢʫʤʝʥʪʘ ʚ ʽʥʰʦʤʫ ʨʦʙʦʯʦʤʫ ʩʝʘʥʩʽ. 

ʄʦʞʥʘ ʧʝʨʝʛʣʷʜʘʪʠ ʩʧʠʩʦʢ ʚʠʜʽʚ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʧʨʦʝʢʪʽ, ʚʠʙʠʨʘʪʠ ʙʫʜʴ-̫ ʢʠʡ ʽʟ ʥʠʭ ʪʘ ʚʽʜʢʨʠʚʘʪʠ ʫ 
ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ. ɿʘʢʨʠʪʪʷ ʚʽʢʥʘ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʜʘʣʝʥʥʷ ʚʠʜʫ. ɺʠ ʤʦʞʝʪʝ ʦʜʥʦʯʘʩʥʦ ʚʽʜʢʨʠʪʠ 
ʢʽʣʴʢʘ ʛʨʘʬʽʯʥʠʭ ʚʽʢʦʥ, ʫ ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʚʽʡ ʚʠʜ. ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʩʧʠʩʢʫ ʚʠʜʽʚ 
ʩʣʫʞʠʪʴ ʩʝʨʚʽʩʥʝ ʚʽʢʥʦ ɺʠʜʠ. ʋ ʚʽʢʥʽ ʩʧʠʩʢʫ ʚʠʜʽʚ ʜʦʩʪʫʧʥʝ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ, ʷʢʝ ʚʠʢʣʠʢʘʻʪʴʩʷ 
ʥʘʪʠʩʢʘʥʥʷʤ ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. 

ɺʠʜ ʤʦʞʝ ʙʫʪʠ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʜʝʷʢʦʤʫ ʢʨʝʩʣʷʨʩʴʢʦʤʫ ʣʠʩʪʽ. ɼʣʷ ʮʴʦʛʦ: 1) ʩʣʽʜ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ 
ʘʢʪʠʚʥʦ ʛʨʘʬʽʯʥʝ ʚʽʢʥʦ, ʚ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʦ ʣʠʩʪ ʢʨʝʩʣʝʥʥʷ; 2) ʩʣʽʜ ʚʢʘʟʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʚʠʜ ʫ 
ʩʝʨʚʽʩʥʦʤʫ ʚʽʢʥʽ ɺʠʜʠ ʢʫʨʩʦʨʦʤ ʤʠʰʽ; 3) ʥʘʪʠʩʥʫʪʠ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʽ , ʫʪʨʠʤʫʶʯʠ ʾʾ ʥʘʪʠʩʥʫʪʦʶ, 
ʧʦʯʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʢʫʨʩʦʨʫ ʫ ʛʨʘʬʽʯʥʝ ʚʽʢʥʦ ʣʠʩʪʘ; 4) ʚʽʜʧʫʩʪʠʪʠ ʣʽʚʫ ʢʥʦʧʢʫ ʽ , ʧʝʨʝʤʽʱʫʶʯʠ ʤʠʰʫ, 
ʚʠʙʨʘʪʠ ʧʦʣʦʞʝʥʥʷ ʚʠʜʫ (ʟʦʙʨʘʞʫʻʪʴʩʷ ʣʽʥʽʷʤʠ ʢʦʣʴʦʨʫ ʚʠʜʽʣʝʥʥʷ) ʥʘ ʣʠʩʪʽ; 5) ʟʘʬʽʢʩʫʚʘʪʠ 
ʧʦʣʦʞʝʥʥʷ ʚʠʜʫ ʥʘ ʣʠʩʪʽ ʦʜʠʥʘʨʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. 

ɼʣʷ ʨʦʟʤʽʱʝʥʥʷ ʚʠʜʫ ʥʘ ʣʠʩʪʽ ʢʨʝʩʣʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʩʧʦʩʽʙ: 1) 
ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʘʢʪʠʚʥʦ ʛʨʘʬʽʯʥʝ ʚʽʢʥʦ, ʚ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʠʡ ʧʦʪʨʽʙʥʠʡ ʣʠʩʪ ʢʨʝʩʣʝʥʥʷ; 2) ʚʢʘʟʘʪʠ 
ʥʝʦʙʭʽʜʥʠʡ ʚʠʜ ʫ ʚʽʢʥʽ ɺʠʜʠ; 3) ʚʠʢʦʥʘʪʠ ʦʜʠʥʘʨʥʝ ʥʘʪʠʩʢʘʥʥʷ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ, ʱʦʙ ʨʦʟʢʨʠʪʠ 
ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ; 4) ʚʠʙʨʘʪʠ ʢʦʤʘʥʜʫ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʇʦʤʽʩʪʠʪʠ ʥʘ ʢʨʝʩʣʝʥʥʷ. ʇʨʠ ʨʦʟʤʽʱʝʥʥʽ 
ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʜ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʩʝʨʝʜʠʥʽ ʢʨʝʩʣʷʨʩʴʢʦʛʦ ʣʠʩʪʘ. ʄʦʞʥʘ ʩʢʦʨʠʛʫʚʘʪʠ 
ʧʦʣʦʞʝʥʥʷ ʚʠʜʫ ʥʘ ʣʠʩʪʽ ʚ ʨʝʞʠʤʽ ɺʢʘʟʽʚʢʘ. 

 

ʈʠʩ. 6.2 ɺʽʢʥʦ ɺʠʜʠ 

ʊʘʢʽ ʚʠʜʠ, ʷʢ ʬʘʩʘʜ ʽ ʨʦʟʨʽʟ ʤʘʶʪʴ ʩʚʦʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ: ʤʦʜʝʣʴ ʬʘʩʘʜʫ ʘʙʦ ʨʦʟʨʽʟʫ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʣʝʤʝʥʪʦʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ. ʂʦʣʠ ʘʢʪʠʚʥʠʡ ʚʽʜʧʦʚʽʜʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʮʽ ʤʦʜʝʣʽ 
ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʘʟʘʥʽ ʪʘ ʚʽʜʨʝʜʘʛʦʚʘʥʽ ʛʨʘʬʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ. ɼʦʩʪʫʧ ʜʦ ʤʦʜʝʣʝʡ 
ʬʘʩʘʜʽʚ ʽ ʨʦʟʨʽʟʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʨʝʚʦʧʦʜʽʙʥʦʛʦ ʩʧʠʩʢʫ ʫ ʚʽʢʥʽ ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʫ. 

ʅʘʙʽʨ ʢʨʝʩʣʷʨʩʴʢʠʭ ʣʠʩʪʽʚ 

ʇʨʦʝʢʪ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʙʽʨ ʢʨʝʩʣʷʨʩʴʢʠʭ ʣʠʩʪʽʚ ʘʙʦ, ʧʨʦʩʪʽʰʝ ʢʘʞʫʯʠ, ʢʨʝʩʣʝʥʴ. ʂʦʞʝʥ ʘʨʢʫʰ 
ʢʨʝʩʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʦʨʤʘʪʦʤ (ʨʦʟʤʽʨ, ʦʨʽʻʥʪʘʮʽʷ), ʥʘʷʚʥʽʩʪʶ ʨʘʤʢʠ ʪʘ ʦʩʥʦʚʥʦʛʦ ʥʘʧʠʩʫ, 
ʚʠʟʥʘʯʝʥʦʶ ʬʦʨʤʦʶ ʦʩʥʦʚʥʦʛʦ ʥʘʧʠʩʫ. 
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ʅʘ ʢʨʝʩʣʝʥʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʤʽʱʝʥʽ ʚʠʜʠ. ʆʩʢʽʣʴʢʠ ʜʣʷ ʚʠʜʫ ʚʠʟʥʘʯʝʥʦ ʤʘʩʰʪʘʙ, ʚʠʜʠʤʽ ʦʙ'ʻʢʪʠ 
ʤʦʜʝʣʽ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʣʠʩʪʽ ʢʨʝʩʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʩʰʪʘʙʫ ʚʠʜʫ. ʅʘ 
ʦʜʥʦʤʫ ʣʠʩʪʽ ʢʨʝʩʣʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʢʽʣʴʢʘ ʚʠʜʽʚ: ʢʦʞʝʥ ʫ ʩʚʦʻʤʫ ʤʘʩʰʪʘʙʽ. 

ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʩʧʠʩʢʫ ʢʨʝʩʣʷʨʩʴʢʠʭ ʣʠʩʪʽʚ ʪʘ ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʣʠʩʪʘʭ ʚʠʜʽʚ ʩʣʫʞʠʪʴ ʩʝʨʚʽʩʥʝ ʚʽʢʥʦ 
ʃʠʩʪʠ. ʋ ʚʽʢʥʽ ʩʧʠʩʢʫ ʜʦʩʪʫʧʥʦ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ, ʷʢʝ ʚʠʢʣʠʢʘʻʪʴʩʷ ʥʘʪʠʩʢʘʥʥʷʤ ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. 

ʇʨʠ ʨʝʜʘʛʫʚʘʥʥʽ ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʚʠʜʠ ʦʥʦʚʣʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʤʦʜʝʣʽ. ɺʽʜʧʦʚʽʜʥʦ ʦʥʦʚʣʶʶʪʴʩʷ ʢʨʝʩʣʷʨʩʴʢʽ ʣʠʩʪʠ. 

ʄʦʜʝʣʴ ʢʨʝʩʣʷʨʩʴʢʦʛʦ ʣʠʩʪʘ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ: ʣʽʥʽʾ, ʥʘʧʠʩʠ, 
ʰʪʨʠʭʫʚʘʥʥʷ. ʎʽ ʦʙ'ʻʢʪʠ, ʜʦʜʘʥʽ ʚʨʫʯʥʫ, ʥʝ ʟʘʣʝʞʘʪʴ ʥʽ ʚʽʜ ʚʠʜʫ, ʥʽ ʚʽʜ ʤʦʜʝʣʽ. 

ʑʦʙ ʧʦʤʽʩʪʠʪʠ ʧʝʚʥʠʡ ʚʠʜ ʥʘ ʢʨʝʩʣʷʨʩʴʢʠʡ ʣʠʩʪ: 

ü ʟʨʦʙʽʪʴ ʚʠʜ ʘʢʪʠʚʥʠʤ, ʚʢʘʟʘʚʰʠ ʡʦʛʦ ʚʽʢʥʦ ʘʙʦ ʟʘʢʣʘʜʢʫ ʚʽʢʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ; 

  ʚʠʙʝʨʽʪʴ ʢʨʝʩʣʷʨʩʴʢʠʡ ʣʠʩʪ, ʚʢʘʟʘʚʰʠ ʡʦʛʦ ʚ ʩʧʠʩʢʫ ʫ ʚʽʢʥʽ ʃʠʩʪʠ; 

  ʚʠʢʣʠʯʪʝ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʥʘʪʠʩʢʘʥʥʷʤ ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ ʪʘ ʚʠʙʝʨʽʪʴ ʢʦʤʘʥʜʫ ʈʦʟʤʽʩʪʠʪʠ ʚʠʜ. 

 

ʈʠʩ. 6.3 ɺʽʢʥʦ ʃʠʩʪʠ 

ʂʦʤʘʥʜʘ ʈʦʟʤʽʩʪʠʪʠ ʚʠʜ ʜʦʩʪʫʧʥʘ ʚ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ ʢʨʝʩʣʷʨʩʴʢʦʛʦ ʣʠʩʪʘ, ʷʢʱʦ ʚʠʙʨʘʥʦ ʚʠʜ, 
ʱʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʢʨʝʩʣʝʥʥʽ. ʂʦʤʘʥʜʘ ʥʝʜʦʩʪʫʧʥʘ, ʷʢʱʦ ʘʢʪʠʚʥʠʡ ʚʠʜ, ʚ ʷʢʦʤʫ 
ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʢʨʝʩʣʷʨʩʴʢʠʡ ʣʠʩʪ. 

ʇʦʤʽʩʪʠʪʠ ʚʠʜ ʥʘ ʢʨʝʩʣʷʨʩʴʢʠʡ ʣʠʩʪ ʤʦʞʥʘ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ: 

  ʟʨʦʙʽʪʴ ʘʢʪʠʚʥʠʤ ʛʨʘʬʽʯʥʝ ʚʽʢʥʦ, ʚ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʠʡ ʧʦʪʨʽʙʥʠʡ ʣʠʩʪ ʢʨʝʩʣʝʥʥʷ; 

  ʚʽʜʢʨʠʡʪʝ ʚʽʢʥʦ ɺʠʜʠ, ʚʠʙʝʨʽʪʴ ʫ ʩʧʠʩʢʫ ʧʦʪʨʽʙʥʠʡ ʚʠʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʨʩʦʨʫ ʤʠʰʽ; 

  ʥʘʪʠʩʥʽʪʴ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʽ, ʫʪʨʠʤʫʶʯʠ ʾʾ ʥʘʪʠʩʥʫʪʦʶ, ʧʦʯʥʽʪʴ ʧʝʨʝʥʦʩʠʪʠ ʚʠʜ ʥʘ ʣʠʩʪ ʢʨʝʩʣʝʥʥʷ; 

  ʚʠʜ ʟʦʙʨʘʞʫʻʪʴʩʷ ʥʘ ʬʦʥʽ ʣʠʩʪʘ ʣʽʥʽʷʤʠ ʢʦʣʴʦʨʫ ʚʠʜʽʣʝʥʥʷ, ʩʣʽʜʫʶʯʠ ʟʘ ʢʫʨʩʦʨʦʤ ʤʠʰʽ. ʇʨʠ 
ʜʦʩʷʛʥʝʥʥʽ ʥʝʦʙʭʽʜʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʟʘʬʽʢʩʫʡʪʝ ʡʦʛʦ ʦʜʠʥʘʨʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. 

ʂʨʽʤ ʚʠʜʽʚ, ʥʘ ʣʠʩʪʽ ʢʨʝʩʣʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʥʝʩʝʥʽ ʣʽʥʽʾ, ʰʪʨʠʭʫʚʘʥʥʷ, ʪʝʢʩʪʠ ʪʘ ʽʥʰʽ ʧʦʟʥʘʯʝʥʥʷ, ʘ 
ʪʘʢʦʞ ʩʧʝʮʠʬʽʢʘʮʽʾ. ʉʧʝʮʠʬʽʢʘʮʽʾ ʬʦʨʤʫʶʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʬʫʥʢʮʽʷʤʠ, 
ʜʦʩʪʫʧʥʠʤʠ ʚ ʤʝʥʶ ʉʝʨʚʽʩ. ʅʘʙʽʨ ʜʦʩʪʫʧʥʠʭ ʬʦʨʤ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʦʤ ʙʽʙʣʽʦʪʝʢʠ, 
ʧʦʧʦʚʥʝʥʥʷ ʷʢʦʾ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʩʠʣʘʤʠ ʢʦʨʠʩʪʫʚʘʯʘ. 
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ʈʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʽ 

ʈʦʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʫ ʧʨʦʛʨʘʤʽ ʉɸʇʌɯʈ, ʧʦ ʩʫʪʽ, ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʝʜʘʛʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʬʦʨʤʠ 
ʝʣʝʤʝʥʪʽʚ ʪʘ ʢʦʨʝʢʮʽʾ ʾʭ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʧʨʦʩʪʦʨʽ.. 

ʆʩʥʦʚʫ ʬʦʨʤʠ ʝʣʝʤʝʥʪʘ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʜʘʻ ʙʫʜʴ-̫ ʢʘ ʣʽʥʽʷ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʦʩʴʦʚʘ ʣʽʥʽʷ (ʩʪʽʥʠ ʘʙʦ 
ʙʘʣʢʠ), ʣʽʥʽʷ ʢʦʥʪʫʨʫ (ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ, ʧʦʢʨʽʚʣʽ, ʧʨʠʤʽʱʝʥʥʷ ʽ ʪ.ʧ.), ʣʽʥʽʷ ʢʦʥʪʫʨʫ ʧʝʨʝʨʽʟʫ (ʢʦʣʦʥʠ) 
ʘʙʦ ʦʪʚʦʨʫ (ʧʨʦʨʽʟʫ). 

ʅʘ ʦʩʥʦʚʽ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʣʽʥʽʾ ʝʣʝʤʝʥʪʘ ʧʝʚʥʦʛʦ ʪʠʧʫ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʦ ʙʝʟʣʽʯ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʟʘ 
ʨʘʭʫʥʦʢ ʚʘʨʽʶʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ. ɺ ʷʢʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʚʠʟʥʘʯʝʥʽ ʧʨʠʚ'ʷʟʢʘ ʚʽʜʥʦʩʥʦ ʦʩʴʦʚʦʾ 
ʣʽʥʽʾ, ʪʦʚʱʠʥʘ, ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʫʨʫ ʧʝʨʝʨʽʟʫ, ʧʨʠʚ'ʷʟʢʘ ʜʦ ʨʽʚʥʷ ʧʦ ʚʠʩʦʪʽ, ʢʫʪ ʥʘʭʠʣʫ ʪʘ 
ʽʥʰʽ. 

ɯ ʥʘʚʧʘʢʠ, ʥʝ ʟʤʽʥʶʶʯʠ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʤʦʞʥʘ ʥʝʩʢʽʥʯʝʥʥʦ ʚʠʜʦʟʤʽʥʶʚʘʪʠ ʝʣʝʤʝʥʪ ʰʣʷʭʦʤ 
ʨʝʜʘʛʫʚʘʥʥʷ ʣʽʥʽʾ, ʱʦ ʣʝʞʠʪʴ ʫ ʡʦʛʦ ʦʩʥʦʚʽ. 

ʂʨʽʤ ʪʦʛʦ, ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫ ʝʣʝʤʝʥʪʽʚ ʤʘʶʪʴ ʽʥʰʽ ʝʣʝʤʝʥʪʠ, ʷʢʱʦ ʚʠʟʥʘʯʝʥʽ ʚʽʜʧʦʚʽʜʥʽ 
ʚʟʘʻʤʦʜʽʾ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜʨʽʟʫʚʘʥʥʷ ʦʜʥʠʭ ʩʪʽʥ ʽʥʰʠʤʠ ʩʪʽʥʘʤʠ, ʧʽʜʨʽʟʫʚʘʥʥʷ ʩʪʽʥ ʜʘʭʘʤʠ, ʧʽʜʨʽʟʫʚʘʥʥʷ 
ʦʜʥʠʭ ʜʘʭʽʚ ʽʥʰʠʤʠ ʜʘʭʘʤʠ, ʧʽʜʨʽʟʫʚʘʥʥʷ ʙʫʜʴ-̫ ʢʠʭ ʝʣʝʤʝʥʪʽʚ ʧʣʦʱʠʥʦʶ ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. ʋ 
ʮʠʭ ʚʠʧʘʜʢʘʭ ʬʦʨʤʘ ʝʣʝʤʝʥʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʧʨʦʩʪʦʨʽ ʱʦʜʦ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʬʦʨʤʦʶ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʥʝʦʙʭʽʜʥʦ: 

a ʢʦʨʠʛʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ: ʧʝʨʝʤʽʱʘʪʠ, ʧʦʚʝʨʪʘʪʠ, ʚʽʜʙʠʚʘʪʠ ʩʠʤʝʪʨʠʯʥʦ; 

a ʨʝʜʘʛʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʫ ʣʽʥʽʶ, ʥʘ ʷʢʽʡ ʟʘʩʥʦʚʘʥʦ ʬʦʨʤʫ ʝʣʝʤʝʥʪʘ; 

a ʨʝʜʘʛʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʝʣʝʤʝʥʪʘ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ ʛʝʦʤʝʪʨʽʶ; 

a ʚʠʟʥʘʯʘʪʠ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʝʣʝʤʝʥʪʽʚ ʫ ʧʘʨʘʭ. 

ɺʢʘʟʽʚʢʘ ʝʣʝʤʝʥʪʚ̔ 

ʑʦʙ ʚʠʢʦʥʘʪʠ ʨʝʜʘʛʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʩʣʽʜ ʚʠʙʨʘʪʠ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʨʝʜʘʛʫʚʘʥʥʶ, ʽʥʘʢʰʝ 
ʢʘʞʫʯʠ, ʚʠʜʽʣʠʪʠ ʾʭ. ʋʩʽ ʧʦʜʘʣʴʰʽ ʦʧʝʨʘʮʽʾ ʨʝʜʘʛʫʚʘʥʥʷ ʙʫʜʫʪʴ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘʜ ʚʠʜʽʣʝʥʠʤʠ 
ʝʣʝʤʝʥʪʘʤʠ. 

ʅʘʡʧʨʦʩʪʽʰʠʡ ʽ ʧʨʠʨʦʜʥʽʰʠʡ ʩʧʦʩʽʙ ʚʠʜʽʣʠʪʠ ʦʙ'ʻʢʪʠ ï ʮʝ ʚʢʘʟʘʪʠ ʾʭ ʟʦʙʨʘʞʝʥʥʷ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ. ʊʘʢʘ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʦʤ ɺʢʘʟʽʚʢʘ. ɯʥʩʪʨʫʤʝʥʪ ɺʢʘʟ̔ʚʢʘ 
ʚʤʠʢʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʷʢʱʦ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʫʩʽʭ ʽʥʰʠʭ ʢʦʤʘʥʜ ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰʽ Esc. 

ʇʨʠ ʚʠʙʦʨʽ ʽʥʩʪʨʫʤʝʥʪʫ ɺʢʘʟʽʚʢʘ ʣʦʢʘʪʦʨ, ʢʝʨʦʚʘʥʠʡ ʤʠʰʝʶ, ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʚʢʘʟʽʚʢʠ ʦʙ'ʻʢʪʽʚ. 
ɺʢʘʟʫʡʪʝ ʦʙ'ʻʢʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ, ʚʠʢʦʥʫʡʪʝ ʚʠʙʽʨ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ. ʋ ʨʝʞʠʤʽ ʚʽʟʫʘʣʽʟʘʮʽʾ 
ʂʘʨʢʘʩ ʩʣʽʜ ʥʘʚʦʜʠʪʠ ʣʦʢʘʪʦʨ ʥʘ ʨʝʙʨʦ ʦʙ'ʻʢʪʘ. ʋ ʨʝʞʠʤʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʟ ʟʘʣʠʚʘʥʥʷʤ ʛʨʘʥʝʡ ʜʦʩʪʘʪʥʴʦ 
ʧʦʪʨʘʧʠʪʠ ʚ ʙʫʜʴ-̫ ʢʫ ʯʘʩʪʠʥʫ ʟʦʙʨʘʞʝʥʥʷ ʦʙ'ʻʢʪʘ (ʝʣʝʤʝʥʪʘ) ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ. 

 

ɺʠʙʨʘʥʽ ʦʙ'ʻʢʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʥʷ. ɿʘ ʫʤʦʚʯʘʥʥʷʤ, ʚ ʷʢʦʩʪʽ ʢʦʣʴʦʨʫ ʚʠʜʽʣʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ 
ʟʝʣʝʥʠʡ. ʂʦʣʽʨ ʚʠʜʽʣʝʥʥʷ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʅʘʣʘʰʪʫʚʘʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʾ. ɺʠʜʽʣʝʥʽ ʦʙ'ʻʢʪʠ 
ʧʽʜʩʚʽʯʫʶʪʴʩʷ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʥʷ ʟ ʥʘʧʽʚʧʨʦʟʦʨʦʶ ʟʘʣʠʚʢʦʶ ʾʭ ʧʦʚʝʨʭʦʥʴ ʘʙʦ ʪʽʣʴʢʠ ʧʦ  ʢʦʥʪʫʨʘʭ ʛʨʘʥʝʡ. ʎʝ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʧʮʽʻʶ ɺʠʜʽʣʝʥʥʷ ʽʟ ʟʘʣʠʚʢʦʶ ʥʘ ʩʪʦʨʽʥʮʽ ɺʽʟʫʘʣʽʟʘʮʽʷ ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʅʘʣʘʰʪʫʚʘʥʥʷ 
ʉɸʇʌɯʈ. 

ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ ʢʽʣʴʢʘ ʦʙ'ʻʢʪʽʚ, ʚʢʘʟʫʡʪʝ ʾʭ, ʧʦʧʝʨʝʜʥʴʦ ʥʘʪʠʩʥʫʚʰʠ ʪʘ ʫʪʨʠʤʫʶʯʠ ʚ 
ʥʘʪʠʩʥʫʪʦʤʫ ʧʦʣʦʞʝʥʥʽ ʢʣʘʚʽʰʫ Shift. ʑʦʙ ʟʥʷʪʠ ʦʟʥʘʢʫ ʚʠʜʽʣʝʥʥʷ, ʚʢʘʞʽʪʴ ʦʙ'ʻʢʪ, ʧʦʧʝʨʝʜʥʴʦ 
ʥʘʪʠʩʥʫʚʰʠ ʪʘ ʫʪʨʠʤʫʶʯʠ ʚ ʥʘʪʠʩʥʫʪʦʤʫ ʧʦʣʦʞʝʥʥʽ ʢʣʘʚʽʰʫ Ctrl. 

ʗʢʱʦ ʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ ʦʙ'ʻʜʥʘʥʽ ʚ ʙʣʦʢ, ʪʦ ʧʨʠ ʚʢʘʟʽʚʮʽ ʟʦʙʨʘʞʝʥʥʷ ʙʫʜʴ-̫ ʢʦʛʦ ʟ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʚʝʩʴ 
ʙʣʦʢ ʚʠʜʽʣʷʻʪʴʩʷ ʷʢ ʮʽʣʝ. 

ʇʨʠ ʚʠʜʽʣʝʥʥʽ ʜʝʷʢʦʛʦ ʦʜʠʥʦʯʥʦʛʦ ʦʙ'ʻʢʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʠʢʣʘʜʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 
ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʢʘʟʘʥʦʛʦ ʦʙ'ʻʢʪʘ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʢʘʟʘʥʦ 
ʝʣʝʤʝʥʪ ʪʠʧʫ çʉʪʽʥʘè, ʪʦ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɺʢʘʟʽʚʢʘ ʟʘʤʽʱʫʻʪʴʩʷ ʧʘʥʝʣʣʶ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʉʪʽʥʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʧʘʥʝʣʽ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠʢʣʘʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʤʦʞʥʘ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʻʜʠʥʦʛʦ ʚʠʜʽʣʝʥʦʛʦ ʦʙ'ʻʢʪʘ 
ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ. ʗʢʱʦ ʚʠʜʽʣʠʪʠ ʜʚʘ ʘʙʦ ʙʽʣʴʰʝ ʝʣʝʤʝʥʪʽʚ, ʪʦ ʥʘʜ ʥʠʤʠ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʛʨʫʧʦʚʽ 
ʬʫʥʢʮʽʾ ʨʝʜʘʛʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʘ ʚʢʣʘʜʮʽ ʈʝʜʘʛʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ: 
ʧʽʜʨʽʟʫʚʘʥʥʷ ʩʪʽʥ, ʧʽʜʨʽʟʫʚʘʥʥʷ ʩʪʽʥ ʽ ʜʘʭʽʚ, ʚʠʜʽʣʝʥʥʷ ʙʘʪʦʛʘ ʩʪʽʥ ʘʙʦ ʜʽʘʬʨʘʛʤ ̔  ʪ.ʧ. 

ʇʨʠ ʚʠʜʽʣʝʥʥʽ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʢʘʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ 
ʫ ʩʣʫʞʙʦʚʦʤʫ ʚʽʢʥʽ ɺʣʘʩʪʠʚʦʩʪʽ. ʋ ʮʴʦʤʫ ʚʽʢʥʽ ʤʦʞʥʘ ʧʨʦʢʦʥʪʨʦʣʶʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʽ 



 

         É2022 LIRALAND Group ɺʩʽ ʧʨʘʚʘ ʟʘʭʠʱʝʥʽ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʢʦʥʘʪʠ ʨʝʜʘʛʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽ ʟʘʩʪʦʩʫʚʘʪʠ ʥʦʚʽ ʟʥʘʯʝʥʥʷ ʜʦ 
ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʯʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ 
ɿʘʩʪʦʩʫʚʘʪʠ ʥʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽʡ ʧʘʥʝʣʽ ʩʣʫʞʙʦʚʦʛʦ ʚʽʢʥʘ ɺʣʘʩʪʠʚʦʩʪʽ 

ʘʙʦ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʝʜʘʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰʽ Enter. 

ʇʽʩʣʷ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʣʠʰʝ ʪʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʙʫʣʠ ʚʽʜʨʝʜʘʛʦʚʘʥʽ, ʙʫʜʫʪʴ ʧʨʠʟʥʘʯʝʥʽ ʚʩʽʤ ʚʠʜʽʣʝʥʠʤ 
ʦʙ'ʻʢʪʘʤ. ʇʨʠ ʨʝʜʘʛʫʚʘʥʥʽ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʫʧʠ ʝʣʝʤʝʥʪʽʚ ʜʝʢʽʣʴʢʦʭ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʣʽʜ 
ʟ ʫʚʘʛʦʶ ʧʦʩʪʘʚʠʪʠʩʷ ʜʦ ʧʠʪʘʥʥʷ ʧʨʦ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʢʦʞʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʱʦ ʨʝʜʘʛʫʻʪʴʩʷ, ʢʦʞʥʠʤ 
ʧʨʠʢʣʘʜʥʠʤ ʦʙ'ʻʢʪʦʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʪʠʧʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠʜʽʣʠʪʠ ʩʪʽʥʠ, ʢʦʣʦʥʠ ʪʘ ʧʣʠʪʠ 
ʧʝʨʝʢʨʠʪʪʷ, ʪʦ ʤʦʞʥʘ ʣʝʛʢʦ ʟʤʽʥʠʪʠ ʤʘʪʝʨʽʘʣ, ʢʦʣʽʨ ʘʙʦ ʰʘʨ  ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʩʽʻʾ ʛʨʫʧʠ. ʆʜʥʘʢ, ʟ 
ʦʙʝʨʝʞʥʽʩʪʶ ʩʣʽʜ ʧʦʩʪʘʚʠʪʠʩʷ ʧʨʠ ʢʦʨʝʢʮʽʾ ʚʠʩʦʪʥʦʾ ʧʨʠʚ'ʷʟʢʠ. 

ɼʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʽʚʝʣʴ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʫ ɺʢʘʟʽʚʢʘ ʧʝʨʝʜʙʘʯʝʥʦ 
ʢʦʤʘʥʜʠ ʚʠʜʽʣʝʥʥʷ ʛʨʫʧ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʧʦʚʝʨʭʘʤ, ʧʨʦʪʝ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʜʥʽʡ 
ʚʝʨʪʠʢʘʣʽ. ʎʽ ʢʦʤʘʥʜʠ ʜʦʟʚʦʣʷʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʚʠʜʽʣʠʪʠ ʙʘʪʽʛ ʢʦʣʦʥ ʘʙʦ ʙʘʪʽʛ ʩʪʽʥ. ɺʦʥʠ ʟʽʙʨʘʥʽ ʫ ʛʨʫʧʫ 
ɹʘʪʽʛ (ʜʠʚ. ʨʠʩ. 7.1). 

 

ʈʠʩ. 7.1 ɻʨʫʧʘ ʢʦʤʘʥʜ ɹʘʪʽʛ 

 

ʇʽʢʪʦʛʨʘʤʘ ʢʦʤʘʥʜʠ ɺʠʜʽʣʠʪʠ ʚʩʝ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʛʨʫʧʽ ɹʘʪʽʛ, ʟʘʙʝʟʧʝʯʫʻ ʚʠʜʽʣʝʥʥʷ ʚʩʽʭ 
ʝʣʝʤʝʥʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʦʜʥʽʡ ʚʝʨʪʠʢʘʣʽ ʟ ʫʞʝ ʚʠʜʽʣʝʥʠʤʠ. ʎʷ ʢʦʤʘʥʜʘ ʜʦʟʚʦʣʷʻ, 
ʟʦʢʨʝʤʘ, ʚʠʜʽʣʠʪʠ ʙʘʪʽʛ ʢʦʣʦʥ. 

 

ʂʦʤʘʥʜʘ ɺʠʜʽʣʠʪʠ ʚʥʠʟ, ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʤʦʜʝʣʽ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʜʥʽʡ 
ʚʝʨʪʠʢʘʣʽ ʚʥʠʟ ʚʽʜ ʫʞʝ ʚʠʜʽʣʝʥʠʭ. 

 

ʂʦʤʘʥʜʘ ɺʠʜʽʣʠʪʠ ʚʛʦʨʫ, ʟʘʙʝʟʧʝʯʫʻ ʚʠʜʽʣʝʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 
ʦʜʥʽʡ ʚʝʨʪʠʢʘʣʽ ʟ ʫʞʝ ʚʠʜʽʣʝʥʠʤʠ, ʧʨʦʪʝ ʚʠʱʝ ʟʘ ʥʠʭ: ʥʘ ʧʦʚʝʨʭʘʭ, ʱʦ ʣʝʞʘʪʴ ʚʠʱʝ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʽ ʢʦʤʘʥʜʠ ʤʦʞʥʘ ʚʠʜʽʣʷʪʠ ʥʝ ʪʽʣʴʢʠ ʪʘʢʽ ʦʙ'ʻʢʪʠ, ʷʢ ʩʪʽʥʠ, ʢʦʣʦʥʠ, ʩʭʦʜʠ ʽ ʪ.ʧ., ʘʣʝ ʡ 
ʧʨʦʨʽʟʠ: ʚʽʢʥʘ, ʜʚʝʨʽ ʪʘ ʦʪʚʦʨʠ ʚ ʧʣʠʪʘʭ ʧʝʨʝʢʨʠʪʪʷ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʦʚʠʭ ʢʦʤʘʥʜ ʤʦʞʥʘ ʚʠʜʽʣʷʪʠ ʦʙ'ʻʢʪʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʜʥʽʡ ʣʽʥʽʾ ʥʝ ʪʽʣʴʢʠ ʧʦ 
ʚʝʨʪʠʢʘʣʽ, ʘ ʡ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ. 

ʇʝʨʝʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʉʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʧʝʨʝʥʝʩʪʠ. ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʣʽʜ 
ʚʠʙʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ɺʢʘʟʽʚʢʘ. 

ʂʦʣʠ ʚʢʘʟʘʥʦ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʦʙ'ʻʢʪʽʚ, ʩʪʘʻ ʜʦʩʪʫʧʥʦʶ ʧʽʢʪʦʛʨʘʤʘ ʇʝʨʝʥʝʩʝʥʥʷ ʥʘ 
ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽʡ ʧʘʥʝʣʽ ʈʝʜʘʛʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʫ ʇʝʨʝʥʝʩʝʥʥʷ, ɦʦʙ 
ʫʚʽʤʢʥʫʪʠ ʨʝʞʠʤ ʛʨʘʬʽʯʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʦʙ'ʻʢʪʽʚ. ʊʝʧʝʨ ʤʦʞʥʘ ʧʝʨʝʥʦʩʠʪʠ ʚʠʜʽʣʝʥʽ 

ʦʙ'ʻʢʪʠ ʫ ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ, ʢʝʨʦʚʘʥʦʛʦ ʤʠʰʝʶ. 

ʑʦʙ ʨʦʟʧʦʯʘʪʠ ʧʝʨʝʥʝʩʝʥʥʷ, ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʽ, ʫʪʨʠʤʫʶʯʠ ʾʾ ʚ ʥʘʪʠʩʥʫʪʦʤʫ ʩʪʘʥʽ, 
ʧʦʯʘʪʠ ʨʫʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʜʽʣʝʥʽ ʝʣʝʤʝʥʪʠ, ʷʢ ʙʠ ʚʽʜʨʠʚʘʶʪʴʩʷ ʚʽʜ ʤʽʩʮʷ ʾʭ ʚʠʭʽʜʥʦʾ ʜʠʩʣʦʢʘʮʽʾ. 
ʂʘʨʢʘʩʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʯʠʥʘʻ ʨʫʭ ʫ ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ, ʩʣʽʜʫʶʯʠ ʟʘ ʣʦʢʘʪʦʨʦʤ. 
ʊʝʧʝʨ ʤʦʞʥʘ ʚʽʜʧʫʩʪʠʪʠ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ. ɺʠʜʽʣʝʥʽ ʝʣʝʤʝʥʪʠ, ʷʢ ʽ ʨʘʥʽʰʝ, ʧʝʨʝʤʽʱʫʶʪʴʩʷ, ʢʝʨʦʚʘʥʽ 
ʤʘʥʽʧʫʣʷʪʦʨʦʤ. ɺʠʢʦʥʫʻʪʴʩʷ ʧʦʰʫʢ ʥʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. ʂʦʦʨʜʠʥʘʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʚʽʢʥʽ 
ʢʦʦʨʜʠʥʘʪ. 
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ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ ʨʘʢʫʨʩ, ʥʘʪʠʩʥʽʪʴ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʽ, ʫʪʨʠʤʫʶʯʠ ʾ ʥʘʪʠʩʥʫʪʦʶ, ʧʝʨʝʤʽʱʫʡʪʝ 
ʤʠʰʫ ʜʣʷ ʧʦʰʫʢʫ ʥʦʚʦʛʦ ʨʘʢʫʨʩʫ. ɺʽʜʧʫʩʪʽʪʴ ʧʨʘʚʫ ʢʥʦʧʢʫ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʘʢʫʨʩʫ 
ʟʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ. 

ʇʨʦʜʦʚʞʫʡʪʝ ʧʦʰʫʢ ʥʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʤʦʞʣʠʚʦʩʪʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ 
ʣʦʢʘʪʦʨʘ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʧʦʪʨʽʙʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʝʨʝʤʽʱʫʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʥʘʡʪʝ ʦʜʠʥʘʨʥʝ 
ʥʘʪʠʩʢʘʥʥʷ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ. 

ɼʣʷ ʪʦʯʥʦʛʦ ʚʟʘʻʤʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʧʦʯʠʥʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʣʦʢʘʪʦʨʘ ʟ 
ʭʘʨʘʢʪʝʨʥʦʾ ʪʦʯʢʠ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʤʦʞʣʠʚʦʩʪʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʜʣʷ ʚʠʙʦʨʫ ʭʘʨʘʢʪʝʨʥʦʾ ʪʦʯʢʠ, ʟ 
ʷʢʦʾ ʨʦʟʧʦʯʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʚʝʨʰʠʥʘ ʛʨʘʥʽ, ʪʦʯʢʘ ʥʘ ʨʝʙʨʽ ʘʙʦ ʥʘ ʦʩʽ ʘʙʦ ʢʦʥʪʨʦʣʴʥʘ 
ʪʦʯʢʘ ʦʙ'ʻʢʪʫ. 

ʗʢʱʦ ʧʦʯʘʪʢʦʚʘ ʪʦʯʢʘ ʚʠʙʨʘʥʘ ʥʝʚʜʘʣʦ ʽ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʘʪʠ ʧʨʘʚʠʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ, ʤʦʞʥʘ 
ʧʝʨʝʨʚʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʦʜʥʦʨʘʟʦʚʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰʽ Esc, ʧʽʩʣʷ ʯʦʛʦ ʧʦʚʪʦʨʠʪʠ ʩʧʨʦʙʫ 
ʚʠʙʦʨʫ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ ʽ ʟʘʥʦʚʦ ʨʦʟʧʦʯʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ. 

ʇʦʚʪʦʨʥʝ ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰʽ Esc ʧʨʠʟʚʝʜʝ ʜʦ ʩʢʘʩʫʚʘʥʥʷ ʦʧʝʨʘʮʽʾ ʪʘ ʧʦʟʙʘʚʠʪʴ ʫʩʽ ʨʘʥʽʰʝ ʚʠʜʽʣʝʥʽ 
ʦʙ'ʻʢʪʠ ʦʟʥʘʢʠ ʚʠʜʽʣʝʥʥʷ. 

 

ʉʮʝʥʘʨʽʡ ʧʦʯʘʪʢʫ ʦʧʝʨʘʮʽʾ ʛʨʘʬʽʯʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʦʧʮʽʾ ɸʚʪʦʧʝʨʝʥʝʩʝʥʥʷ, ʢʝʨʦʚʘʥʦʾ 
ʦʜʥʦʡʤʝʥʥʠʤ ʧʨʘʧʦʨʮʝʤ ʫ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ, ʜʦʩʪʫʧʥʦʤʫ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʠʜʽ. ʗʢʱʦ ʧʨʘʧʦʨʝʮʴ 
ɸʚʪʦʧʝʨʝʥʝʩʝʥʥʷ ʚʢʣʶʯʝʥʠʡ, ʪʦ ʷʢ ʧʦʯʘʪʢʦʚʘ ʪʦʯʢʘ ʧʝʨʝʥʝʩʝʥʥʷ ʚʠʙʠʨʘʻʪʴʩʷ ʪʘ ʪʦʯʢʘ, ʚ ʷʢʽʡ ʟʥʘʭʦʜʠʚʩʷ 
ʣʦʢʘʪʦʨ ʚ ʤʦʤʝʥʪ ʽʥʽʮʽʘʮʽʾ ʧʝʨʝʥʝʩʝʥʥʷ. ʗʢʱʦ ʧʨʘʧʦʨʝʮʴ ɸʚʪʦʧʝʨʝʥʝʩʝʥʥʷ ʚʠʤʢʥʝʥʠʡ, ʪʦ ʧʦʯʘʪʢʦʚʘ ʪʦʯʢʘ 
ʧʝʨʝʥʝʩʝʥʥʷ ʟʘʧʠʪʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʦ ʚʞʝ ʧʽʩʣʷ ʽʥʽʮʽʘʮʽʾ ʦʧʝʨʘʮʽʾ ʧʝʨʝʥʝʩʝʥʥʷ. 
 

ɯʩʥʫʻ ʪʘʢʦʞ ʽʥʰʠʡ ʩʧʦʩʽʙ ʚʠʢʦʥʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʽʚ. ʄʦʞʥʘ ʟʘʜʘʪʠ ʧʨʠʨʽʩʪ ʢʦʦʨʜʠʥʘʪ ʚʠʜʽʣʝʥʠʭ 
ʦʙ'ʻʢʪʽʚ ʫ ʯʠʩʣʦʚʽʡ ʬʦʨʤʽ. ɼʣʷ ʮʴʦʛʦ ʩʢʦʨʠʩʪʘʡʪʝʩʴ ʢʦʤʘʥʜʦʶ ʤʝʥʶ ʈʝʜʘʢʪʦʨ  ʇʝʨʝʤʽʱʝʥʥʷé. ɿʘ 
ʮʽʻʶ ʢʦʤʘʥʜʦʶ ʽʥʽʮʽʶʻʪʴʩʷ ʜʽʘʣʦʛ ʇʝʨʝʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʽʚ (ʜʠʚ. ʨʠʩ. 7.2). 

ʈʠʩ. 7.2 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʇʝʨʝʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʽʚ 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʝʨʫʶʯʽ ʝʣʝʤʝʥʪʠ ʫ ʚʽʢʥʽ ʜʽʘʣʦʛʫ, ʚʚʝʜʽʪʴ ʟʙʽʣʴʰʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʫ ʧʨʠʡʥʷʪʠʭ 
ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʫ. 

ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʦʙ'ʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʽʘʣʦʛʫ ʻ ʜʦʜʘʪʢʦʚʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʧʽʶʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ. ʑʦʙ 
ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʝʶ, ʫʚʽʤʢʥʽʪʴ ʧʨʘʧʦʨʝʮʴ ʟʨʦʙʠʪʠ ʢʦʧʽʶ ʦʙôʻʢʪʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʚʠʭʽʜʥʠʡ ʦʙ'ʻʢʪ 
ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʢʦʣʠʰʥʴʦʤʫ ʤʽʩʮʽ, ʩʪʚʦʨʶʻʪʴʩʷ ʢʦʧʽʷ ʚʠʭʽʜʥʦʛʦ ʦʙ'ʻʢʪʘ, ʢʦʧʽʷ ʦʙ'ʻʢʪʘ ʧʝʨʝʤʽʱʘʻʪʴʩʷ 
ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʴ ʧʨʠʨʦʩʪʫ ʢʦʦʨʜʠʥʘʪ. 

ʋ ʚʽʢʥʽ ʨʝʜʘʛʫʚʘʥʥʷ ʏʠʩʣʦ ʧʦʚʪʦʨʝʥʴ ʤʦʞʥʘ ʟʘʜʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ ʦʧʝʨʘʮʽʾ ʢʦʧʽʶʚʘʥʥʷ ʪʘ 
ʧʝʨʝʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘʜʘʥʫ ʢʽʣʴʢʽʩʪʴ ʢʦʧʽʡ ʚʠʭʽʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʽʟ 
ʟʘʜʘʥʠʤ ʢʨʦʢʦʤ ʫ ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ. 
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ʇʦʚʦʨʦʪ ʝʣʝʤʝʥʪʽʚ 

ʉʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʧʦʚʝʨʥʫʪʠ. ʊʝʭʥʽʢʘ ʚʠʜʽʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʜʣʷ 
ʧʦʚʦʨʦʪʫ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʽʻʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʜʽʣʝʥʥʽ ʦʙ'ʻʢʪʽʚ ʜʣʷ ʾʭ ʧʝʨʝʤʽʱʝʥʥʷ. 

 ʂʦʣʠ ʚʢʘʟʘʥʦ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʦʙ'ʻʢʪʽʚ, ʩʪʘʻ ʜʦʩʪʫʧʥʦʶ ʧʽʢʪʦʛʨʘʤʘ ʇʦʚʦʨʦʪ ʚ 
ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽʡ ʧʘʥʝʣʽ ʈʝʜʘʛʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʽʢʪʦʛʨʘʤʫ ʇʦʚʦʨʦʪ, ɦʦʙ ʫʚʽʤʢʥʫʪʠ 
ʨʝʞʠʤ ʛʨʘʬʽʯʥʦʛʦ ʧʦʚʦʨʦʪʫ ʦʙ'ʻʢʪʽʚ. ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʤʦʞʥʘ ʧʦʚʝʨʪʘʪʠ ʚʠʜʽʣʝʥʽ ʦʙ'ʻʢʪʠ ʫ 

ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ, ʢʝʨʦʚʘʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʥʽʧʫʣʷʪʦʨʘ 
çʤʠʰʘè. 

ʑʦʙ ʧʦʯʘʪʠ ʧʦʚʦʨʦʪ, ʧʦʪʨʽʙʥʦ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʜʘʪʠ ʮʝʥʪʨ ʦʙʝʨʪʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʧʦʩʪʘʚʪʝ ʣʦʢʘʪʦʨ ʫ 
ʭʘʨʘʢʪʝʨʥʫ ʪʦʯʢʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʚʝʨʰʠʥʘ ʛʨʘʥʽ, ʪʦʯʢʘ ʥʘ ʨʝʙʨʽ ʘʙʦ ʥʘ ʦʩʽ, ʘʙʦ ʢʦʥʪʨʦʣʴʥʘ ʪʦʯʢʘ 
ʦʙ'ʻʢʪʘ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʙʫʜʴ-̫ ʢʘ ʪʦʯʢʘ ʧʨʦʩʪʦʨʫ, ʽ ʟʘʜʘʪʠ ʾʾ ʤʦʞʥʘ, ʷʢ ʟʘʚʛʦʜʥʦ, ʛʨʫʙʦ, ʷʢʱʦ ʥʝ ʚʘʞʣʠʚʘ 
ʪʦʯʥʽʩʪʴ. ʊʝʧʝʨ ʥʘʪʠʩʥʽʪʴ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʽ , ʫʪʨʠʤʫʶʯʠ ʾʾ ʥʘʪʠʩʥʫʪʦʶ, ʧʦʯʥʽʪʴ ʨʫʭ. ɺʽʜ ʪʦʯʢʠ ʫ 
ʥʘʧʨʷʤʢʫ ʣʦʢʘʪʦʨʘ ʧʦʯʠʥʘʻ ʚʠʢʨʝʩʣʶʚʘʪʠʩʷ ʣʽʥʽʷ. ʎʷ ʣʽʥʽʷ ʚʠʟʥʘʯʘʻ ʧʦʯʘʪʢʦʚʠʡ ʨʘʜʽʫʩ-ʚʝʢʪʦʨ. ɺʠ 
ʤʦʞʝʪʝ ʚʽʜʧʫʩʪʠʪʠ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ. ʈʘʜʽʫʩ-ʚʝʢʪʦʨ, ʷʢ ʽ ʨʘʥʽʰʝ, çʩʪʝʞʠʪʴè ʟʘ ʣʦʢʘʪʦʨʦʤ. 
ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʣʦʢʘʪʦʨʘ ʪʘ ʟʘʜʘʡʪʝ ʥʘʧʨʷʤʦʢ ʚʠʭʽʜʥʦʛʦ ʨʘʜʽʫʩ-ʚʝʢʪʦʨʫ. ɿʘʬʽʢʩʫʡʪʝ 
ʡʦʛʦ ʧʦʦʜʠʥʦʢʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. 

 

ʈʠʩ. 7.3 ʇʦʚʦʨʦʪ ʦʙ'ʻʢʪʽʚ 

ɿʘʨʘʟ, ʢʦʣʠ ʚʠʭʽʜʥʠʡ ʨʘʜʽʫʩ-ʚʝʢʪʦʨ ʟʘʬʽʢʩʦʚʘʥʦ, ʽʟ ʮʝʥʪʨʫ ʦʙʝʨʪʘʥʥʷ ʜʦ ʧʦʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ 
ʣʦʢʘʪʦʨʘ ʧʨʦʢʣʘʜʘʻʪʴʩʷ ʥʦʚʠʡ ʨʘʜʽʫʩ-ʚʝʢʪʦʨ (ʜʠʚ. ʨʠʩ. 7.3). ɼʚʘ ʨʘʜʽʫʩ-ʚʝʢʪʦʨʠ ʚʠʟʥʘʯʘʶʪʴ ʢʫʪ 
ʧʦʚʦʨʦʪʫ ʦʙ'ʻʢʪʽʚ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʜʠʥʘʤʽʯʥʦ ʟʦʙʨʘʞʫʶʪʴʩʷ ʚʠʜʽʣʝʥʽ ʦʙ'ʻʢʪʠ ʫ ʥʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʦʯʥʦʛʦ ʢʫʪʘ, ʟʘʜʘʥʦʛʦ ʚʝʢʪʦʨʘʤʠ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʣʦʢʘʪʦʨʘ, ʱʦʙ 
ʪʦʯʥʦ ʟʘʜʘʪʠ ʧʦʣʦʞʝʥʥʷ ʥʦʚʦʛʦ ʨʘʜʽʫʩʫ-ʚʝʢʪʦʨʫ. 

ɿʘʬʽʢʩʫʡʪʝ ʧʦʣʦʞʝʥʥʷ ʥʦʚʦʛʦ ʨʘʜʽʫʩ-ʚʝʢʪʦʨʫ ʦʜʠʥʦʯʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. 

ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ ʢʫʪ ʧʦʚʦʨʦʪʫ ʚ ʯʠʩʣʦʚʽʡ ʬʦʨʤʽ, ʚʠʢʦʥʘʡʪʝ ʚʚʝʜʝʥʥʷ ʟ ʢʣʘʚʽʘʪʫʨʠ. ʏʠʩʣʘ, ʱʦ 
ʚʚʦʜʷʪʴʩʷ, ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʚʽʢʥʽ ʨʝʜʘʛʫʚʘʥʥʷ ʢʫʪʘ ʧʦʚʦʨʦʪʫ. ʇʦ ʢʥʦʧʮʽ ʆʂ ʢʫʪ ʙʫʜʝ ʟʘʩʪʦʩʦʚʘʥʠʡ. 

 

ʇʦʚʦʨʦʪ ʦʙ'ʻʢʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʦʪʦʯʥʽʡ ʧʣʦʱʠʥʽ ʧʦʙʫʜʦʚʠ. ɺʽʩʴ ʦʙʝʨʪʘʥʥʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʱʠʥʽ 
ʧʦʙʫʜʦʚʠ. ʈʘʜʽʫʩ-ʚʝʢʪʦʨʠ ʟʘʜʘʶʪʴ ʢʫʪ ʧʦʚʦʨʦʪʫ ʚ ʧʨʦʝʢʮʽʾ ʥʘ ʧʣʦʱʠʥʫ ʧʦʙʫʜʦʚʠ. ʇʝʨʝʤʠʢʘʥʥʷ ʧʣʦʱʠʥʠ 
ʧʦʙʫʜʦʚʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʦʤʙʽʥʘʮʽʡ ʢʣʘʚʽʰ Alt+X, Alt+Y. ɺʠʟʥʘʯʠʪʠ ʧʦʪʦʯʥʝ ʧʦʣʦʞʝʥʥʷ ʧʣʦʱʠʥʠ 
ʧʦʙʫʜʦʚʠ ʤʦʞʥʘ ʟʘ ʟʦʙʨʘʞʝʥʥʷʤ ʤʝʪʨʠʯʥʦʾ ʩʽʪʢʠ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ. ʇʨʠ ʧʝʨʝʤʠʢʘʥʥʽ ʧʣʦʱʠʥʠ ʧʦʙʫʜʦʚʠ 
ʤʝʪʨʠʯʥʘ ʩʽʪʢʘ ʟʦʙʨʘʞʫʻʪʴʩʷ ʫ ʧʣʦʱʠʥʽ ʧʦʙʫʜʦʚʠ. 
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ʇʨʘʧʦʨʝʮʴ ɸʚʪʦʧʝʨʝʥʝʩʝʥʥʷ ʫ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ, ʜʦʩʪʫʧʥʦʤʫ ʟʘ ʥʘʪʠʩʢʘʥʥʷʤ ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ ʫ 
ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ, ʚʧʣʠʚʘʻ ʥʘ ʩʮʝʥʘʨʽʡ ʚʠʢʦʥʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʧʦʚʦʨʦʪʫ ʦʙ'ʻʢʪʽʚ. ʆʧʠʩʘʥʠʡ ʚʠʱʝ ʩʮʝʥʘʨʽʡ 
ʚʽʜʧʦʚʽʜʘʻ ʫʚʽʤʢʥʝʥʦʤʫ ʩʪʘʥʫ ʧʨʘʧʦʨʮʷ ɸʚʪʦʧʝʨʝʥʝʩʝʥʥʷ. ʗʢʱʦ ʧʨʘʧʦʨʝʮʴ ʚʠʤʢʥʝʥʦ, ʪʦʯʢʘ ʮʝʥʪʨʫ ʦʙʝʨʪʘʥʥʷ 
ʟʘʧʠʪʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʦ ʧʽʩʣʷ ʽʥʽʮʽʘʮʽʾ ʦʧʝʨʘʮʽʾ ʧʦʚʦʨʦʪʫ ʦʙ'ʻʢʪʽʚ. 

ʋ ʙʫʜʴ-̫ ʢʠʡ ʤʦʤʝʥʪ ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʧʦʚʦʨʦʪʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠʪʠ ʨʘʢʫʨʩ ʟʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ. ɼʣʷ 
ʮʴʦʛʦ ʥʘʪʠʩʥʽʪʴ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʽ, ʫʪʨʠʤʫʶʯʠ ʾʾ ʚ ʥʘʪʠʩʥʫʪʦʤʫ ʩʪʘʥʽ, ʧʝʨʝʤʽʱʫʡʪʝ ʤʠʰʫ. ɺʽʜʧʫʩʪʽʪʴ 
ʧʨʘʚʫ ʢʥʦʧʢʫ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʧʦʪʨʽʙʥʦʛʦ ʨʘʢʫʨʩʫ. 

ʗʢʱʦ ʮʝʥʪʨ ʦʙʝʨʪʘʥʥʷ ʘʙʦ ʚʠʭʽʜʥʠʡ ʨʘʜʽʫʩ-ʚʝʢʪʦʨ ʚʠʙʨʘʥʠʡ ʥʝʚʜʘʣʦ ʽ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʘʪʠ 
ʥʝʦʙʭʽʜʥʠʡ ʧʦʚʦʨʦʪ, ʤʦʞʥʘ ʧʝʨʝʨʚʘʪʠ ʧʦʚʦʨʦʪ ʦʙ'ʻʢʪʽʚ ʦʜʥʦʨʘʟʦʚʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰʽ Esc, ʧʽʩʣʷ 
ʯʦʛʦ ʧʦʚʪʦʨʠʪʠ ʟʘʚʜʘʥʥʷ ʮʝʥʪʨʫ ʦʙʝʨʪʘʥʥʷ ʪʘ ʧʦʣʦʞʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʨʘʜʽʫʩ-ʚʝʢʪʦʨʫ. ʇʦʚʪʦʨʥʝ 
ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰʽ Esc ʧʨʠʟʚʝʜʝ ʜʦ ʩʢʘʩʫʚʘʥʥʷ ʦʧʝʨʘʮʽʾ ʪʘ ʧʦʟʙʘʚʠʪʴ ʫʩʽ ʨʘʥʽʰʝ ʚʠʜʽʣʝʥʽ ʦʙ'ʻʢʪʠ 
ʦʟʥʘʢʠ ʚʠʜʽʣʝʥʥʷ. 

ʄʦʞʥʘ ʚʠʢʦʥʘʪʠ ʧʦʚʦʨʦʪ ʦʙ'ʻʢʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʽʘʣʦʛ ʇʦʚʦʨʦʪ ʦʙôʻʢʪʽʚ (ʜʠʚ. ʨʠʩ. 7.4). ɼʽʘʣʦʛ 
ʜʦʩʪʫʧʥʠʡ ʟʘ ʢʦʤʘʥʜʦʶ ʤʝʥʶ ʈʝʜʘʢʪʦʨ  ʇʦʚʦʨʦʪé. ɺʚʝʜʽʪʴ ʢʫʪ ʧʦʚʦʨʦʪʫ ʚʠʜʽʣʝʥʠʭ ʦʙ'ʻʢʪʽʚ ʫ 
ʯʠʩʣʦʚʽʡ ʬʦʨʤʽ. 

 

ʈʠʩ. 7.4 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʇʦʚʦʨʦʪ ʦʙôʻʢʪʽʚ 

ʇʨʠ ʧʦʚʦʨʦʪʽ ʦʙ'ʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʽʘʣʦʛʫ ʻ ʜʦʜʘʪʢʦʚʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʧʽʶʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ. ʑʦʙ 
ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʝʶ, ʫʚʽʤʢʥʽʪʴ ʧʨʘʧʦʨʝʮʴ ʟʨʦʙʠʪʠ ʢʦʧʽʶ ʦʙôʻʢʪʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʭʽʜʥʠʡ ʦʙ'ʻʢʪ 
ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʢʦʣʠʰʥʴʦʤʫ ʤʽʩʮʽ, ʩʪʚʦʨʶʻʪʴʩʷ ʢʦʧʽʷ ʚʠʭʽʜʥʦʛʦ ʦʙ'ʻʢʪʘ, ʢʦʧʽʷ ʦʙ'ʻʢʪʘ ʧʦʚʝʨʪʘʻʪʴʩʷ 
ʥʘ ʟʘʜʘʥʠʡ ʢʫʪ. 

ʋ ʚʽʢʥʽ ʨʝʜʘʛʫʚʘʥʥʷ ʏʠʩʣʦ ʧʦʚʪʦʨʝʥʴ ʤʦʞʥʘ ʟʘʜʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ ʦʧʝʨʘʮʽʾ ʢʦʧʽʶʚʘʥʥʷ ʪʘ 
ʧʦʚʦʨʦʪʫ ʦʙ'ʻʢʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘʜʘʥʫ ʢʽʣʴʢʽʩʪʴ ʢʦʧʽʡ ʚʠʭʽʜʥʠʭ ʦʙ'ʻʢʪʽʚ, ʧʦʚʝʨʥʫʪʠʭ 
ʽʟ ʟʘʜʘʥʠʤ ʢʫʪʦʚʠʤ ʢʨʦʢʦʤ ʫ ʧʨʦʩʪʦʨʽ ʤʦʜʝʣʽ. 

ʇʦʚʦʨʦʪ ʦʙ'ʻʢʪʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʽʘʣʦʛʫ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʚʢʦʣʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ, ʱʦ 
ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʯʘʪʦʢ ʃʉʂ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʝʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʣʽʜ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʢʦʥʘʪʠ 
ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʃʉʂ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʪʦʯʮʽ ʧʨʦʩʪʦʨʫ ʤʦʜʝʣʽ. ɼʣʷ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʃʉʂ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ 
ʢʦʤʘʥʜʠ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʜʦʩʪʫʧʥʦʛʦ ʚ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʧʦ ʥʘʪʠʩʢʘʥʥʶ ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. 
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ʉʠʤʝʪʨʽʷ ʝʣʝʤʝʥʪʽʚ 

ʆʧʝʨʘʮʽʷ ʩʠʤʝʪʨʠʯʥʦʛʦ ʚʽʜʙʠʪʪʷ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʜ ʚʠʜʽʣʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʤʦʜʝʣʽ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ 
ʩʧʦʯʘʪʢʫ ʚʠʜʽʣʠʪʠ ʝʣʝʤʝʥʪʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʩʠʤʝʪʨʠʯʥʦʤʫ ʚʽʜʙʠʪʪʶ. ʊʝʭʥʽʢʘ ʚʠʜʽʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʜʣʷ 
ʩʠʤʝʪʨʽʾ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʽʻʾ, ʱʦ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠ ʚʠʜʽʣʝʥʥʽ ʦʙ'ʻʢʪʽʚ ʜʣʷ ʾʭ ʧʝʨʝʤʽʱʝʥʥʷ. 

ʂʦʤʘʥʜʘ ʤʝʥʶ ʈʝʜʘʢʪʦʨ  ʉʠʤʝʪʨʽʷé ̔ ʥʽʮʽʶʻ ʜʽʘʣʦʛ ʉʠʤʝʪʨʽʷ ʦʙôʻʢʪʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ 
ʧʽʢʪʦʛʨʘʬʽʯʥʽ ʢʥʦʧʢʠ ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʜʣʷ ʚʠʙʦʨʫ ʧʣʦʱʠʥʠ ʩʠʤʝʪʨʠʯʥʦʛʦ ʚʽʜʙʠʪʪʷ. ʇʣʦʱʠʥʘ 
ʩʠʤʝʪʨʽʾ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʯʘʪʦʢ ʣʦʢʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ, ʟʘʟʥʘʯʝʥʦʾ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ 
ʪʨʽʡʢʦʶ ʨʽʟʥʦʢʦʣʴʦʨʦʚʠʭ ʚʝʢʪʦʨʽʚ, ʱʦ ʽʥʜʠʢʫʶʪʴ ʥʘʧʨʷʤʠ ʦʩʝʡ. 

ʇʨʠ ʩʠʤʝʪʨʠʯʥʦʤʫ ʚʽʜʦʙʨʘʞʝʥʥʽ ʦʙ'ʻʢʪʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʢʦʧʽʶʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ. ʑʦʙ 
ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʝʶ, ʫʚʽʤʢʥʽʪʴ ʧʨʘʧʦʨʝʮʴ ʟʨʦʙʠʪʠ ʢʦʧʽʶ ʦʙôʻʢʪʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʚʠʭʽʜʥʠʡ ʦʙ'ʻʢʪ 
ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʢʦʣʠʰʥʴʦʤʫ ʤʽʩʮʽ, ʩʪʚʦʨʶʻʪʴʩʷ ʢʦʧʽʷ ʚʠʭʽʜʥʦʛʦ ʦʙ'ʻʢʪʘ, ʢʦʧʽʷ ʦʙ'ʻʢʪʘ ʧʽʜʜʘʻʪʴʩʷ 
ʧʝʨʝʪʚʦʨʝʥʥʶ ʩʠʤʝʪʨʽʾ ʚʽʜʥʦʩʥʦ ʦʙʨʘʥʦʾ ʧʣʦʱʠʥʠ. 

 

ʈʠʩ. 7.5 ɺʽʢʥʦ ʜʽʘʣʦʛʫ ʉʠʤʝʪʨʽʷ ʦʙôʻʢʪʽʚ 

ʉʠʤʝʪʨʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʧʮʽʦʥʘʣʴʥʦ: ʚʽʜʥʦʩʥʦ ʧʣʦʱʠʥʠ YOZ ʘʙʦ XOZ. ɺ ʷʢʦʩʪʽ ʪʦʯʢʠ O 
ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʦʯʘʪʦʢ ʧʦʪʦʯʥʦʾ ʣʦʢʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʨʦʟʤʽʱʝʥʥʷ ʃʉʂ ʥʝʦʙʭʽʜʥʠʤ 
ʯʠʥʦʤ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʤʘʥʜʠ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʜʦʩʪʫʧʥʦʛʦ ʚ ʛʨʘʬʽʯʥʦʤʫ ʚʠʜʽ ʧʦ ʥʘʪʠʩʢʘʥʥʶ 
ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. 
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ʈʝʜʘʛʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʣʽʥʽʾ 

ʇʦʙʫʜʦʚʘ ʙʘʛʘʪʴʦʭ ʪʠʧʽʚ ʝʣʝʤʝʥʪʽʚ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʣʽʥʽʷʭ. ʃʽʥʽʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʷʢʦʩʪʽ 
ʦʩʴʦʚʦʾ ʣʽʥʽʾ ʘʙʦ ʚ ʷʢʦʩʪʽ ʣʽʥʽʾ ʢʦʥʪʫʨʫ. ʈʝʜʘʛʫʚʘʥʥʷ ʣʽʥʽʾ, ʥʘ ʷʢʽʡ ʟʘʩʥʦʚʘʥʦ ʦʙ'ʻʢʪ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ 
ʡʦʛʦ ʬʦʨʤʠ. ʊʦʙʪʦ ʣʽʥʽʷ ʢʝʨʫʻ ʬʦʨʤʦʶ ʦʙ'ʻʢʪʫ ʊʦʤʫ ʤʠ ʛʦʚʦʨʠʤʦ ʧʨʦ ʢʝʨʫʶʯʫ ʣʽʥʽʶ ʦʙ'ʻʢʪʫ. 

ʃʽʥʽʷ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʩʝʛʤʝʥʪʘʤʠ: ʚʽʜʨʽʟʢʘʤʠ ʧʨʷʤʠʭ ʽ (ʘʙʦ) ʜʫʛʘʤʠ 
ʦʢʨʫʞʥʦʩʪʝʡ. ʉʝʛʤʝʥʪʠ ʦʙʤʝʞʝʥʽ ʪʦʯʢʘʤʠ. ʇʦʣʦʞʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʪʦʯʦʢ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʘʻ 
ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʚʽʜʨʽʟʦʢ. ɼʫʛʦʧʦʜʽʙʥʽ ʩʝʛʤʝʥʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʮʝʥʪʨʦʤ ʦʢʨʫʞʥʦʩʪʽ ʪʘ ʪʦʯʢʦʶ ʥʘ ʜʫʟʽ. 
ʈʝʜʘʛʫʚʘʥʥʷ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʬʦʨʤʠ ʣʽʥʽʾ. ʊʦʯʢʠ ʢʝʨʫʶʪʴ ʬʦʨʤʦʶ ʣʽʥʽʡ. ʊʦʤʫ 
ʤʠ ʛʦʚʦʨʠʤʦ ʧʨʦ ʢʝʨʫʶʯʽ ʪʦʯʢʠ. 

ɺʢʘʞʽʪʴ ʝʣʝʤʝʥʪ ʤʦʜʝʣʽ, ʟʙʫʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʣʽʥʽʾ. ɺʢʘʟʘʥʠʡ ʦʙ'ʻʢʪ ʚʽʜʤʽʯʘʻʪʴʩʷ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʥʷ. 
ʅʘ ʡʦʛʦ ʟʦʙʨʘʞʝʥʥʽ ʧʦʟʥʘʯʘʶʪʴʩʷ ʢʝʨʫʶʯʽ ʪʦʯʢʠ (ʚʝʣʠʢʽ ʩʠʥʽ). ʇʝʨʝʤʽʱʫʶʯʠ ʢʝʨʫʶʯʽ ʪʦʯʢʠ, ʤʦʞʥʘ 
ʨʝʜʘʛʫʚʘʪʠ ʣʽʥʽʶ ʢʝʨʫʚʘʥʥʷ ʽ, ʪʠʤ ʩʘʤʠʤ, ʟʤʽʥʶʚʘʪʠ ʬʦʨʤʫ ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʣʽʥʽʾ ʦʙ'ʻʢʪʘ. ʗʢʱʦ 
ʚʠʜʽʣʠʪʠ ʜʚʘ ʘʙʦ ʢʽʣʴʢʘ ʦʙ'ʻʢʪʽʚ, ʪʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ ʮʠʭ ʦʙ'ʻʢʪʽʚ. 

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʦʜʥʽʻʾ ʘʙʦ ʢʽʣʴʢʦʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʚʢʘʟʫʡʪʝ ʾʭ ʤʠʰʝʶ, ʦʜʥʦʯʘʩʥʦ ʫʪʨʠʤʫʶʯʠ Shift. 
ʑʦʙ ʩʢʘʩʫʚʘʪʠ ʚʠʜʽʣʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʪʦʯʢʠ, ʚʢʘʞʽʪʴ ʾʾ ʟ ʥʘʪʠʩʥʫʪʠʤ Ctrl. ɺʠʜʽʣʝʥʽ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ 
ʩʪʘʶʪʴ ʯʝʨʚʦʥʠʤʠ. ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ ʦʜʥʦʯʘʩʥʦ 
ʧʝʨʝʥʦʩʷʪʴʩʷ ʚʩʽ ʚʠʜʽʣʝʥʽ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ. ʗʢʱʦ ʜʚʽ ʘʙʦ ʢʽʣʴʢʘ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʩʧʽʚʧʘʜʘʶʪʴ ʫ 
ʧʨʦʩʪʦʨʽ, ʪʦ ʧʨʠ ʧʝʨʝʥʝʩʝʥʥʽ ʣʦʢʘʪʦʨʦʤ ʚʦʥʠ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʚʩʽ ʚʽʜʨʘʟʫ. 

 ʂʦʣʠ ʚʢʘʟʘʥʠʡ ʦʙ'ʻʢʪ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʣʽʥʽʾ, ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʨʝʞʠʤʠ, ʱʦ ʧʝʨʝʤʠʢʘʶʪʴʩʷ 
ʢʥʦʧʢʘʤʠ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʈʝʜʘʛʫʚʘʥʥʷ. ʇʝʨʝʥʝʩʪʠ ʚʝʨʰʠʥʫ ï ʨʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ, ʚ 
ʷʢʦʤʫ ʤʦʞʥʘ ʧʝʨʝʥʦʩʠʪʠ ʢʝʨʫʶʯʽ ʪʦʯʢʠ, ʷʢʽ ʻ ʚʝʨʰʠʥʘʤʠ ʢʝʨʫʶʯʦʾ ʣʽʥʽʾ. 

ʅʘʚʝʜʽʪʴ ʣʦʢʘʪʦʨ ʥʘ ʢʝʨʫʶʯʫ ʪʦʯʢʫ. ʅʘʪʠʩʥʽʪʴ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʪʘ ʧʦʯʥʽʪʴ ʧʝʨʝʤʽʱʝʥʥʷ. ʃʦʢʘʪʦʨ 
ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. ɺʽʜʧʫʩʪʽʪʴ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ. ʇʝʨʝʤʽʱʫʡʪʝ ʣʦʢʘʪʦʨ, 
ʩʧʦʩʪʝʨʽʛʘʶʯʠ ʟʤʽʥʫ ʬʦʨʤʠ ʨʝʜʘʛʦʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʥʝʦʙʭʽʜʥʦʾ ʬʦʨʤʠ ʟʘʬʽʢʩʫʡʪʝ ʾʾ 
ʦʜʠʥʘʨʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ. 

ɺʩʪʘʚʠʪʠ ʚʝʨʰʠʥʫ ï ʨʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ, ʚ ʷʢʦʤʫ ʤʦʞʥʘ ʚʩʪʘʚʣʷʪʠ ʥʦʚʽ ʚʝʨʰʠʥʠ ʚ ʢʝʨʫʶʯʫ 
ʣʽʥʽʶ. ʇʨʠ ʮʴʦʤʫ ʩʝʛʤʝʥʪ ʣʽʥʽʾ, ʚ ʷʢʠʡ ʚʩʪʘʚʣʝʥʘ ʚʝʨʰʠʥʘ, ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʜʚʘ ʩʝʛʤʝʥʪʠ. 

ʅʘʚʝʜʽʪʴ ʣʦʢʘʪʦʨ ʥʘ ʩʝʛʤʝʥʪ, ʷʢʠʡ ʩʣʽʜ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʥʦʚʽ ʚʝʨʰʠʥʠ. ʅʘʪʠʩʥʽʪʴ ʣʽʚʫ ʢʥʦʧʢʫ 
ʤʠʰ ̔ʪʘ ʧʦʯʥʽʪʴ ʨʫʭ. ʃʦʢʘʪʦʨ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. ɺʽʜʧʫʩʪʽʪʴ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ. 
ɿʘʜʘʡʪʝ ʧʦʣʦʞʝʥʥʷ ʥʦʚʦʩʪʚʦʨʶʚʘʥʦʾ ʚʝʨʰʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʢʘʪʦʨʘ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ 
ʩʝʛʤʝʥʪ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʜʚʘ ʩʝʛʤʝʥʪʠ (ʜʠʚ. ʨʠʩ. 7.6). 

 

 

ʈʠʩ. 7.6 ʈʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ ɺʩʪʘʚʠʪʠ ʚʝʨʰʠʥʫ 
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ɺʩʪʘʚʠʪʠ ʜʫʛʫ ï ʨʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ, ʫ ʷʢʦʤʫ ʤʦʞʥʘ ʧʝʨʝʪʚʦʨʠʪʠ ʚʢʘʟʘʥʠʡ ʩʝʛʤʝʥʪ ʢʝʨʫʶʯʦʾ 
ʣʽʥʽʾ ʥʘ ʜʫʛʫ ʦʢʨʫʞʥʦʩʪʽ. 

ʅʘʚʝʜʽʪʴ ʣʦʢʘʪʦʨ ʥʘ ʩʝʛʤʝʥʪ, ʷʢʠʡ ʩʣʽʜ ʧʝʨʝʪʚʦʨʠʪʠ ʥʘ ʜʫʛʫ. ʅʘʪʠʩʥʽʪʴ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʪʘ 
ʧʦʯʥʽʪʴ ʨʫʭ. ʃʦʢʘʪʦʨ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʚʚʝʜʝʥʥʷ ʪʦʯʦʢ. ɺʽʜʧʫʩʪʽʪʴ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ. ʇʝʨʝʤʽʱʫʡʪʝ 
ʣʦʢʘʪʦʨ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʬʦʨʤʠ ʜʫʛʦʧʦʜʽʙʥʦʛʦ ʩʝʛʤʝʥʪʘ. ɿʘʬʽʢʩʫʡʪʝ ʬʦʨʤʫ ʩʝʛʤʝʥʪʘ 
ʦʜʥʦʨʘʟʦʚʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ. 

 

ʈʠʩ. 7.7 ʈʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ ɺʩʪʘʚʠʪʠ ʜʫʛʫ 

 

ʇʽʜʨʽʟʢʘ ʩʪʥ̔ 

 ʉʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʝʣʝʤʝʥʪʠ ʪʠʧʫ çʉʪʽʥʘè, ʤʽʞ ʷʢʠʤʠ ʧʦʪʨʽʙʥʦ 
ʚʠʢʦʥʘʪʠ ʧʽʜʨʽʟʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʫʚʽʤʢʥʽʪʴ ʨʝʞʠʤ ɺʢʘʟʽʚʢʘ ʥʘʪʠʩʢʘʥʥʷʤ 
ʦʜʥʦʡʤʝʥʥʦʾ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʽ ɯʥʩʪʨʫʤʝʥʪʠ. ʃʦʢʘʪʦʨ ʧʝʨʝʢʣʶʯʘʻʪʴʩʷ ʚ ʨʝʞʠʤ 

ʚʢʘʟʽʚʢʠ ʦʙ'ʻʢʪʽʚ. ɺʢʘʞʽʪʴ ʩʧʦʯʘʪʢʫ ʧʝʨʰʫ ʩʪʽʥʫ. ʇʦʪʽʤ, ʧʦʧʝʨʝʜʥʴʦ ʥʘʪʠʩʥʫʚʰʠ ʪʘ ʫʪʨʠʤʫʶʯʠ 
ʥʘʪʠʩʥʫʪʦʶ ʢʣʘʚʽʰʫ Shift, ʚʢʘʞʽʪʴ ʜʨʫʛʫ ʩʪʽʥʫ. ɺʢʘʟʘʥʽ ʩʪʽʥʠ ʧʽʜʩʚʽʯʫʶʪʴʩʷ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʥʷ (ʜʠʚ. 
ʨʠʩ. 7.9). 

 

 

 

ʈʠʩ. 7.9 ɽʣʝʤʝʥʪʠ ʪʠʧʫ ʉʪʽʥʘ ʚʠʙʨʘʥʽ ʜʣʷ ʧʽʜʨʽʟʘʥʥʷ 

 

ʋ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɺʢʘʟʽʚʢʘ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʢʥʦʧʢʠ ʫ ʛʨʫʧʽ ʇʽʜʨʽʟʢʘ ʩʪʝʥ ̔ ʣʽʥʽʡ. 
ʂʦʞʥʘ ʢʥʦʧʢʘ ʽʥʽʮʽʶʻ ʧʝʚʥʫ ʦʧʝʨʘʮʽʶ ʧʽʜʨʽʟʢʠ. 

 

 

ʇʽʜʨʽʟʢʘ ʧʝʨʰʦʾ ʩʪʽʥʠ ʧʦ ʙʣʠʞʥʽʡ ʧʣʦʱʠʥʽ ʜʨʫʛʦʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙ'ʻʤʠ ʩʪʽʥ ʥʝ 
ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ. 
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ʇʽʜʨʽʟʢʘ ʧʝʨʰʦʾ ʩʪʽʥʠ ʧʦ ʜʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʜʨʫʛʦʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙ'ʻʤʠ ʩʪʽʥ 
ʧʝʨʝʢʨʠʚʘʪʠʤʫʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ ʫ ʤʽʩʮʽ ʩʪʠʢʫ.. 

 

 

ʈʦʟʨʽʟʘʥʥʷ ʧʝʨʰʦʾ ʩʪʽʥʠ ʜʨʫʛʦʶ ʩʪʽʥʦʶ. ʇʝʨʰʘ ʩʪʽʥʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ 
ʬʨʘʛʤʝʥʪʠ, ʢʦʞʝʥ ʽʟ ʷʢʠʭ ʤʦʞʥʘ ʥʝʟʘʣʝʞʥʦ ʨʝʜʘʛʫʚʘʪʠ ʥʘʜʘʣʽ. 

ʆʙ'ʻʤʠ ʩʪʽʥ ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ. 

 

 

ʇʽʜʨʽʟʢʘ ʦʙʦʭ ʩʪʽʥ ʧʦ ʙʽʩʝʢʪʨʠʩʽ ʢʫʪʘ ʤʽʞ ʥʠʤʠ. ɼʣʷ ʩʪʽʥ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ 
ʧʣʦʱʠʥʘ ʧʽʜʨʽʟʢʠ ʚʽʜʭʠʣʷʻʪʴʩʷ ʚ ʪʦʡ ʯʠ ʽʥʰʠʡ ʙʽʢ ʚʽʜ ʙʽʩʝʢʪʨʠʩʠ ʜʣʷ 
ʦʪʨʠʤʘʥʥʷ ʩʪʠʢʫ ʙʝʟ ʫʩʪʫʧʽʚ. 

ʆʙôʻʤʠ ʩʪʽʥ ʧʽʩʣʷ ʧʽʜʨʽʟʢʠ ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ. 

 

 

ʇʽʜʨʽʟʢʘ ʽʟ ʧʨʠʤʠʢʘʥʥʷʤ ʧʝʨʰʦʾ ʩʪʽʥʠ ʜʦ ʜʨʫʛʦʾ. ʋʩʽʢʘʶʪʴʩʷ ʦʙʠʜʚʽ ʩʪʽʥʠ. ʂʫʪ 
ʧʽʜʨʽʟʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʟʘʻʤʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʩʪʽʥʦʢ. ʇʝʨʰʘ ʩʪʽʥʘ ʚʧʠʨʘʻʪʴʩʷ 
ʫ ʙʣʠʞʥʶ ʧʣʦʱʠʥʫ ʜʨʫʛʦʾ. ɼʨʫʛʘ ʩʪʽʥʘ ʚʽʜʩʽʢʘʻʪʴʩʷ ʧʦ ʜʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 
ʧʝʨʰʦʾ. 

ʆʙôʻʤʠ ʩʪʽʥ ʧʽʩʣʷ ʧʽʜʨʽʟʢʠ ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ. 

 

 

ʇʽʜʨʽʟʢʘ ʽʟ ʧʨʠʤʠʢʘʥʥʷʤ ʜʨʫʛʦʾ ʩʪʽʥʠ ʜʦ ʧʝʨʰʦʾ. ʋʩʽʢʘʶʪʴʩʷ ʦʙʠʜʚʽ ʩʪʽʥʠ. ɼʨʫʛʘ 
ʩʪʽʥʘ ʚʽʜʩʽʢʘʻʪʴʩʷ ʙʣʠʟʴʢʦʶ ʧʣʦʱʠʥʦʶ ʧʝʨʰʦʾ. ʇʝʨʰʘ ʩʪʽʥʘ ʚʽʜʩʽʢʘʻʪʴʩʷ 
ʜʘʣʴʥʴʦʶ ʧʣʦʱʠʥʦʶ ʜʨʫʛʦʾ. ʂʫʪ ʧʽʜʨʽʟʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʟʘʻʤʥʠʤ ʧʦʣʦʞʝʥʥʷʤ 
ʩʪʽʥ. 

ʆʙôʻʤʠ ʩʪʽʥ ʧʽʩʣʷ ʧʽʜʨʽʟʢʠ ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ. 
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ʇʽʜʨʽʟʢʘ ʩʪʥ̔ ̔  ʜʘʭʽʚ 

 ʉʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʝʣʝʤʝʥʪʠ ʪʠʧʫ çʉʪʽʥʘè ʪʘ (ʘʙʦ) ʝʣʝʤʝʥʪʠ ʪʠʧʫ 
çɼʘʭè, ʤʽʞ ʷʢʠʤʠ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʧʽʜʨʽʟʢʫ. ɼʣʷ ʮʴʦʛʦ ʫʚʽʤʢʥʽʪʴ ʨʝʞʠʤ ɺʢʘʟʽʚʢʘ 
ʥʘʪʠʩʢʘʥʥʷʤ ʦʜʥʦʡʤʝʥʥʦʾ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʽ ɯʥʩʪʨʫʤʝʥʪʠ. ʃʦʢʘʪʦʨ 

ʧʝʨʝʤʠʢʘʻʪʴʩʷ ʫ ʨʝʞʠʤ ʚʢʘʟʽʚʢʠ ʦʙ'ʻʢʪʽʚ. ɺʢʘʞʽʪʴ ʫ ʙʫʜʴ-̫ ʢʦʤʫ ʧʦʨʷʜʢʫ ʩʪʽʥʫ ʪʘ ʧʦʢʨʽʚʣʶ ʘʙʦ, ʫ ʨʘʟʽ 
ʚʟʘʻʤʥʦʾ ʧʽʜʨʽʟʢʠ ʜʘʭʽʚ, ʜʚʘ ʦʙ'ʻʢʪʠ ʪʠʧʫ çɼʘʭè. ɼʨʫʛʠʡ ʦʙ'ʻʢʪ ʩʣʽʜ ʚʢʘʟʫʚʘʪʠ, ʧʦʧʝʨʝʜʥʴʦ ʥʘʪʠʩʥʫʚʰʠ 
ʪʘ ʫʪʨʠʤʫʶʯʠ ʚ ʥʘʪʠʩʥʫʪʦʤʫ ʩʪʘʥʽ ʢʣʘʚʽʰʫ Shift . ɺʢʘʟʘʥʽ ʦʙ'ʻʢʪʠ ʧʽʜʩʚʽʯʫʶʪʴʩʷ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʥʷ. 

ɺ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɺʢʘʟʽʚʢʘ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʢʥʦʧʢʠ ʫ ʛʨʫʧʽ ʇʽʜʨʽʟʢʘ ʩʪʽʥ ʽ ʜʘʭʽʚ. 
ʂʦʞʥʘ ʢʥʦʧʢʘ ʽʥʽʮʽʶʻ ʧʝʚʥʫ ʦʧʝʨʘʮʽʶ ʧʽʜʨʽʟʢʠ (ʜʠʚ. ʨʠʩ. 7.10). 

 

 

 

ʈʠʩ. 7.10 ɻʨʫʧʘ ʢʦʤʘʥʜ ʇʽʜʨʽʟʢʘ ʩʪʽʥ ʽ ʜʘʭʽʚ 

ʇʽʜʨʽʟʢʘ ʩʪʽʥʠ ʧʽʜ ʜʘʭ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʩʪʽʥ (ʜʠʚ. ʨʠʩ. 7.11). ʆʜʥʘʢ ʮʷ ʦʧʝʨʘʮʽʷ ʤʦʞʝ ʙʫʪʠ 
ʚʠʢʦʥʘʥʘ ̔  ʜʣʷ ʦʙôʻʢʪʽʚ ʪʠʧʫ çɼʘʭè. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʽʜʨʽʟʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʦʙ'ʻʢʪʘ çɼʘʭè, 
ʚʢʘʟʘʥʦʛʦ ʧʝʨʰʠʤ. ʇʽʜʨʽʟʢʫ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʦ, ʷʢʱʦ ʦʙ'ʻʢʪʠ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʧʦ ʚʠʩʦʪʽ. ʗʢʱʦ ʩʪʽʥʘ 
ʥʠʞʯʝ, ʚʦʥʘ ʥʝ ʥʘʨʦʱʫʻʪʴʩʷ ʜʦ ʚʠʩʦʪʠ ʜʘʭʫ. ʊʦʤʫ, ʱʦʙ ʥʝ ʙʫʣʦ ʟʘʟʦʨʽʚ, ʧʦʯʘʪʢʦʚʫ ʚʠʩʦʪʫ ʩʪʽʥʠ 
ʟʘʜʘʚʘʡʪʝ ʽʟ ʟʘʧʘʩʦʤ. 

 

 

 

ʈʠʩ. 7.11 ʇʽʜʨʽʟʢʘ ʩʪ̔ʥʠ ʜʘʭʦʤ 

 

ʂʦʣʠ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜʨʽʟʢʘ ʤʽʞ ʨʽʟʥʦʪʠʧʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ, ʧʦʨʷʜʦʢ ʾʭ ʚʢʘʟʽʚʢʠ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ. ʗʢʱʦ 
ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜʨʽʟʢʘ ʤʽʞ ʜʚʦʤʘ ʝʣʝʤʝʥʪʘʤʠ ʪʠʧʫ çɼʘʭè, ʧʦʨʷʜʦʢ, ʫ ʷʢʦʤʫ ʚʢʘʟʘʥʽ ʦʙ'ʻʢʪʠ, ʚʠʟʥʘʯʘʻ 
ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʾ (ʜʠʚ. ʨʠʩ. 7.12). 
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ʈʠʩ. 7.12 ɺʟʘʻʤʥʽ ʧʽʜʨʽʟʢʠ ʜʘʭʽʚ 

ʇʽʜʨʽʟʢʠ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʦʙ'ʻʢʪʘʤʠ. ʇʽʜʨʽʟʢʘ ʚʠʟʥʘʯʘʻ ʧʘʨʫ ʚʟʘʻʤʦʜʽʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʬʦʨʤʘ ʦʜʥʦʛʦ ʟ 
ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʰʦʛʦ. ʇʽʜ ʯʘʩ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʽ ʝʣʝʤʝʥʪʘ, ʱʦ ʚʭʦʜʠʪʴ ʫ ʪʘʢʫ ʧʘʨʫ, 
ʧʽʜʨʽʟʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʫ ʜʠʥʘʤʽʮʽ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʪʠ, ʜʦʢʠ ʧʽʜʨʽʟʢʘ ʥʝ ʙʫʜʝ ʩʢʘʩʦʚʘʥʘ. 
ʑʦʙ ʩʢʘʩʫʚʘʪʠ ʧʽʜʨʽʟʢʫ, ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ ʝʣʝʤʝʥʪʠ, ʘ ʧʦʪʽʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʘʥʜʫ ʉʢʘʩʫʚʘʪʠ 
ʧ̔ʜʨ̔ʟʢʫ. 

ʈʝʜʘʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʚ̔ 

ʅʘ ʬʦʨʤʫ ʝʣʝʤʝʥʪʘ ʚʧʣʠʚʘʶʪʴ ʟʥʘʯʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʽ ʥʠʟʮʽ ʡʦʛʦ ʩʧʝʮʠʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɺ ʦʜʥʠʭ 
ʪʠʧʽʚ ʝʣʝʤʝʥʪʽʚ ʮʽ ʧʘʨʘʤʝʪʨʠ ʩʭʦʞʽ, ʚ ʽʥʰʠʭ ʤʦʞʫʪʴ ʨʽʟʥʠʪʠʩʷ, ʦʜʥʘʢ ʜʣʷ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ ʧʘʨʘʤʝʪʨʠ 
ʨʝʜʘʛʫʶʪʴʩʷ ʧʦʜʽʙʥʠʤ ʩʧʦʩʦʙʦʤ. 

 ʇʝʨʝʢʣʶʯʽʪʴ ʧʨʦʛʨʘʤʫ ʚ ʨʝʞʠʤ ɺʢʘʟʽʚʢʘ ʥʘʪʠʩʢʘʥʥʷʤ ʦʜʥʦʡʤʝʥʥʦʾ ʢʥʦʧʢʠ ʥʘ 
ʧʘʥʝʣʽ ɯʥʩʪʨʫʤʝʥʪʠ. ʃʦʢʘʪʦʨ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʚʢʘʟʽʚʢʠ ʦʙ'ʻʢʪʽʚ. ʑʦʙ ʚʢʘʟʘʪʠ 
ʦʙ'ʻʢʪ, ʥʘʚʝʜʽʪʴ ʥʘ ʡʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʫʨʩʦʨ ʽ ʚʠʢʦʥʘʡʪʝ ʦʜʠʥʘʨʥʝ ʥʘʪʠʩʢʘʥʥʷ 

ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ. ɺʢʘʟʘʥʽ ʦʙ'ʻʢʪʠ ʚʽʜʤʽʯʘʶʪʴʩʷ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʥʷ. ʗʢʱʦ ʚʠʙʨʘʥʦ ʻʜʠʥʠʡ 
ʝʣʝʤʝʥʪ, ʤʦʞʝ ʙʫʪʠ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʚʘʥʪʘʞʝʥʘ ʧʘʥʝʣʴ ̔ ʥʩʪʨʫʤʝʥʪʫ, ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ ʝʣʝʤʝʥʪʘ. ɼʣʷ 
ʮʴʦʛʦ ʥʘ ʧʘʥʝʣʽ ɺʢʘʟʽʚʢʘ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʽʜʥʷʪʠʡ ʧʨʘʧʦʨʝʮʴ ʘʚʪʦ. ʗʢʱʦ ʚʠʜʽʣʝʥʦ ʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ, 
ʘʙʦ ʧʨʘʧʦʨʝʮʴ ʘʚʪʦ ʥʝ ʫʚʽʤʢʥʝʥʦ, ʪʦ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʱʦʙ ʚʠʢʣʠʢʘʪʠ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ, ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ 
ʚʢʘʟʘʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʈʝʜʘʛʫʚʘʪʠ. ʗʢʱʦ ʚʠʜʽʣʝʥʦ ʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ, ʪʦ ʟʘ 
ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ ʈʝʜʘʛʫʚʘʪʠ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ 

ʚʣʘʩʪʠʚʦʩʪʽ ʝʣʝʤʝʥʪʘ, ʚʢʘʟʘʥʦʛʦ ʦʩʪʘʥʥʽʤ. 

ʄʦʞʥʘ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʜʽʣʝʥʦʛʦ ʦʙ'ʻʢʪʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʝʨʫʶʯʽ ʝʣʝʤʝʥʪʠ, 
ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ, ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘ ʪʠʧʦʤ. ʇʨʠ ʨʝʜʘʛʫʚʘʥʥʽ ʯʠʩʣʦʚʠʭ 
ʧʘʨʘʤʝʪʨʽʚ ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʤʦʜʝʣʽ ʟʘ ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰʽ Enter ʘʙʦ ʧʽʩʣʷ ʥʝʚʝʣʠʢʦʛʦ 
ʧʨʦʤʽʞʢʫ ʯʘʩʫ. 

ʄʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʝ ʚʜʘʶʯʠʩʴ ʜʦ 
ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʘʥʝʣʽ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʗʢʱʦ ʚʽʜʢʨʠʪʽ ʩʝʨʚʽʩʥʽ ʚʽʢʥʘ ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʫ ̔  ɺʣʘʩʪʠʚʦʩʪʽ, ʪʦ ʧʨʠ ʚʢʘʟʽʚʮʽ ʯʝʨʛʦʚʦʛʦ ʦʙ'ʻʢʪʫ ʚʽʥ 
ʚʠʜʽʣʷʻʪʴʩʷ ʫ ʜʝʨʝʚʦʧʦʜʽʙʥʦʤʫ ʩʧʠʩʢʫ ʦʙ'ʻʢʪʽʚ ʧʨʦʝʢʪʫ, ʘ ʡʦʛʦ ʧʘʨʘʤʝʪʨʠ ʜʝʤʦʥʩʪʨʫʶʪʴʩʷ ʫ ʪʘʙʣʠʮʽ 
ʜʽʘʣʦʛʫ ɺʣʘʩʪʠʚʦʩʪʽ. ʄʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʫ ʪʘʙʣʠʮʽ. ɿʘʚʝʨʰʫʡʪʝ ʚʚʝʜʝʥʥʷ 
ʟʥʘʯʝʥʴ ʢʣʘʚʽʰʝʶ Enter. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʤʦʜʝʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʢʥʦʧʮʽ ɿʘʩʪʦʩʫʚʘʪʠ ʜʦ ʤʦʜʝʣʽ. 

 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʜʨʘʟʫ ʚʩʽʭ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, 
ʩʢʦʨʠʩʪʘʡʪʝʩʴ ʢʥʦʧʢʦʶ ʇʘʨʘʤʝʪʨʠ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʘ ɺʢʘʟʽʚʢʘ. 

 

ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʮʽʻʾ ʢʥʦʧʢʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʜʥʦʡʤʝʥʥʠʡ ʜʽʘʣʦʛ ʨʝʜʘʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ. ʋ ʮʴʦʤʫ 
ʜʽʘʣʦʟʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʩʽʭ ʚʠʜʽʣʝʥʠʭ ʦʙôʻʢʪʽʚ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʨʽʟʥʷʣʠʩʷ ʫ 
ʨʽʟʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʦ ʪʘʙʣʠʮʽ ʥʘʚʦʜʠʪʴʩʷ ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʣʝʤʝʥʪʘ, ʚʢʘʟʘʥʦʛʦ 
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ʦʩʪʘʥʥʽʤ. ʗʢʱʦ ʮʝ ʟʥʘʯʝʥʥʷ ʥʝ ʨʝʜʘʛʫʚʘʪʠ, ʚʦʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʝ ʙʫʜʝ. ʇʽʩʣʷ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʪʽʣʴʢʠ 
ʪʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʙʫʣʠ ʚʽʜʨʝʜʘʛʦʚʘʥʽ, ʙʫʜʫʪʴ ʧʨʠʟʥʘʯʝʥʽ ʚʠʜʽʣʝʥʠʤ ʦʙ'ʻʢʪʘʤ, ʜʣʷ ʷʢʠʭ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ 
ʤʘʶʪʴ ʩʝʥʩ. 

ɺʽʜʨʝʜʘʛʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʤʦʜʝʣʝʡ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʽʘʣʦʛʫ 
ʟʘ ʢʥʦʧʢʦʶ ʆʂ. ʇʨʠ ʨʝʜʘʛʫʚʘʥʥʽ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʫʧʠ ʝʣʝʤʝʥʪʽʚ ʜʝʢʽʣʴʢʦʭ ʨʽʟʥʠʭ ʪʠʧʽʚ 
ʩʣʽʜ ʟ ʫʚʘʛʦʶ ʧʦʩʪʘʚʠʪʠʩʷ ʜʦ ʧʠʪʘʥʥʷ ʧʨʦ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʦʞʥʦʛʦ ʨʝʜʘʛʦʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʢʦʞʥʠʤ 
ʧʨʠʢʣʘʜʥʠʤ ʦʙ'ʻʢʪʦʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʪʠʧʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠʜʽʣʠʪʠ ʩʪʽʥʠ, ʢʦʣʦʥʠ ʪʘ ʧʣʠʪʠ 
ʧʝʨʝʢʨʠʪʪʷ, ʪʦ ʤʦʞʥʘ ʣʝʛʢʦ ʟʤʽʥʠʪʠ ʤʘʪʝʨʽʘʣ, ʢʦʣʽʨ ʘʙʦ ʰʘʨ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʩʽʻʾ ʛʨʫʧʠ. ʆʜʥʘʢ ʟ 
ʦʙʝʨʝʞʥʽʩʪʶ ʩʣʽʜ ʧʦʩʪʘʚʠʪʠʩʷ ʧʨʠ ʢʦʨʝʢʮʽʾ ʚʠʩʦʪʥʦʾ ʧʨʠʚ'ʷʟʢʠ. ʎʝ ʞ ʩʪʦʩʫʻʪʴʩʷ ʧʝʨʝʥʝʩʝʥʥʷ 
ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ ʦʜʥʦʛʦ ʦʙ'ʻʢʪʘ ʜʦ ʽʥʰʦʛʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʘʥʜ ʆʪʨʠʤʘʪʠ / ɺʩʪʘʥʦʚʠʪʠ, ʟʽʙʨʘʥʽ ʫ 
ʛʨʫʧʽ ʇʘʨʘʤʝʪʨʠ (ʜʠʚ. ʥʠʞʯʝ). 

 ʂʦʤʘʥʜʘ ʆʪʨʠʤʘʪʠ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʧʘʨʘʤʝʪʨʠ ʚʢʘʟʘʥʦʛʦ ʦʙ'ʻʢʪʫ. ɺʠʙʝʨʽʪʴ ʮʶ ʢʦʤʘʥʜʫ, 
ʣʦʢʘʪʦʨ ʧʝʨʝʤʠʢʘʻʪʴʩʷ ʚ ʨʝʞʠʤ ʚʢʘʟʽʚʢʠ, ʧʨʠʯʦʤʫ ʢʫʨʩʦʨ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷʤ ʧʽʧʝʪʢʠ. 
ʅʘʚʝʜʽʪʴ ʧʝʨʝʭʨʝʩʪʷ ʢʫʨʩʦʨʫ ʥʘ ʟʦʙʨʘʞʝʥʥʷ ʦʙ'ʻʢʪʘ, ʚʽʜ ʷʢʦʛʦ ʩʣʽʜ ʦʪʨʠʤʘʪʠ ʧʘʨʘʤʝʪʨʠ. ɺʠʢʦʥʘʡʪʝ 
ʦʜʠʥʘʨʥʝ ʥʘʪʠʩʢʘʥʥʷ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ. ɺʢʘʟʘʥʠʡ ʦʙ'ʻʢʪ ʢʦʨʦʪʢʦʯʘʩʥʦ ʧʽʜʩʚʽʯʫʻʪʴʩʷ ʽ ʟʥʦʚʫ ʟʛʘʩʘʻ. 
ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʡʦʛʦ ʧʘʨʘʤʝʪʨʠ ʦʪʨʠʤʘʥʽ. ʅʘʙʽʨ ʦʪʨʠʤʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʾʭ ʟʥʘʯʝʥʥʷ 
ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʩʣʫʞʙʦʚʦʤʫ ʚʽʢʥʽ ɺʣʘʩʪʠʚʦʩʪʽ. 

  ʂʦʤʘʥʜʘ ɺʩʪʘʥʦʚʠʪʠ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʨʘʥʽʰʝ ʦʪʨʠʤʘʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙ'ʻʢʪʠ, ʱʦ 
ʚʢʘʟʫʶʪʴʩʷ. ʅʘʩʘʤʧʝʨʝʜ ʩʢʦʨʠʩʪʘʡʪʝʩʷ ʢʦʤʘʥʜʦʶ ʆʪʨʠʤʘʪʠ, ̫ʢ ʦʧʠʩʘʥʦ ʚʠʱʝ. ʇʦʪʽʤ ʚʠʙʝʨʽʪʴ 
ʢʦʤʘʥʜʫ ɺʩʪʘʥʦʚʠʪʠ. ʂʫʨʩʦʨ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷʤ ʰʧʨʠʮʘ. ʅʘʚʝʜʽʪʴ ʢʫʨʩʦʨ ʥʘ 
ʟʦʙʨʘʞʝʥʥʷ ʦʙ'ʻʢʪʘ, ʷʢʦʤʫ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʧʘʨʘʤʝʪʨʠ, ʪʘ ʚʠʢʦʥʘʡʪʝ ʦʜʠʥʘʨʥʝ ʥʘʪʠʩʢʘʥʥʷ ʣʽʚʦʶ 
ʢʥʦʧʢʦʶ ʤʠʰʽ. ɿʤʽʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʜʠʥʘʤʽʯʥʦ. ʗʢʱʦ ʧʝʨʝʜʘʥʽ ʧʘʨʘʤʝʪʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʛʣʷʜ 
ʦʙ'ʻʢʪʘ, ʮʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʽʜʨʘʟʫ ʞ. ʇʨʦʜʦʚʞʫʡʪʝ ʚʢʘʟʫʚʘʪʠ ʦʙ'ʻʢʪʠ ʪʘ ʥʘʜʽʣʷʪʠ ʾʭ ʥʦʚʠʤʠ 
ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ. ɿʘʚʝʨʰʽʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʘʥʜʠ ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰʽ Esc ʘʙʦ ʚʠʙʦʨʦʤ 
ʽʥʰʦʾ ʢʦʤʘʥʜʠ. 

ɼʽʘʣʦʛ ʇʘʨʘʤʝʪʨʠ ʚʠʢʣʠʢʘʻʪʴʩʷ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʦʜʥʦʡʤʝʥʥʦʾ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʽ ɺʢʘʟʽʚʢʘ. ʋ 
ʪʘʙʣʠʮʽ, ʷʢʘ ʥʘʜʘʻʪʴʩʷ ʫ ʚʽʢʥʽ ʜʽʘʣʦʛʫ ʇʘʨʘʤʝʪʨʠ, ʟʽʙʨʘʥʽ ʧʘʨʘʤʝʪʨʠ ʚʩʽʭ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ.   
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ʈʝʜʘʛʫʚʘʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ɺʠʜʠ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ (ʧʣʘʥʠ, ʬʘʩʘʜʠ, ʨʦʟʨʽʟʠ) ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʠʯʝʥʽ ʜʦʜʘʪʢʦʚʠʤʠ ʛʨʘʬʽʯʥʠʤʠ 
ʝʣʝʤʝʥʪʘʤʠ. ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ ʟʙʠʨʘʶʪʴʩʷ ʫ ʜʚʽ ʛʨʫʧʠ. ɻʨʫʧʘ ʝʣʝʤʝʥʪʽʚ ʟʘʜʥʴʦʛʦ 
ʧʣʘʥʫ ʩʣʫʞʠʪʴ ʬʦʥʦʤ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ. ɻʨʫʧʘ ʧʝʨʝʜʥʴʦʛʦ ʧʣʘʥʫ 
ʤʽʩʪʠʪʴ ʝʣʝʤʝʥʪʠ, ʟʦʙʨʘʞʝʥʥʷ ʷʢʠʭ ʧʝʨʝʢʨʠʚʘʶʪʴ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʝʢʪʦʚʘʥʦʾ ʙʫʜʽʚʣʽ. ɺ ʤʝʞʘʭ ʢʦʞʥʦʾ 
ʛʨʫʧʠ ʟʦʙʨʘʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʦʞʫʪʴ ʧʝʨʝʢʨʠʚʘʪʠ ʦʜʠʥ ʦʜʥʦʛʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʽʦʨʠʪʝʪʫ. 

ɼʣʷ ʢʝʨʫʚʘʥʥʷ ʧʨʠʥʘʣʝʞʥʽʩʪʶ ʝʣʝʤʝʥʪʽʚ ʜʦ ʛʨʫʧʠ ʧʝʨʝʜʥʴʦʛʦ ʘʙʦ ʟʘʜʥʴʦʛʦ ʧʣʘʥʫ, ʘ ʪʘʢʦʞ ʜʣʷ 
ʢʝʨʫʚʘʥʥʷ ʧʨʽʦʨʠʪʝʪʦʤ ʝʣʝʤʝʥʪʽʚ ʫ ʤʝʞʘʭ ʛʨʫʧʠ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʨʝʞʠʤ ɺʢʘʟʽʚʢʘ. ʇʨʘʧʦʨʝʮʴ ɸʚʪʦ 
ʤʘʻ ʙʫʪʠ ʚʽʜʢʣʶʯʝʥʠʡ. ɺʢʘʞʽʪʴ ʦʙ'ʻʢʪʠ (ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ), ʧʨʽʦʨʠʪʝʪʦʤ ʘʙʦ ʧʨʠʥʘʣʝʞʥʽʩʪʶ ʜʦ ʛʨʫʧʠ 
ʷʢʠʭ ʩʣʽʜ ʢʝʨʫʚʘʪʠ, ʘ ʧʦʪʽʤ ʚʠʙʝʨʽʪʴ ʢʦʤʘʥʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʾ ʧʽʢʪʦʛʨʘʤʠ. 

 
ɿʤʝʥʰʠʪʠ ʧʨʽʦʨʠʪʝʪ ʜʦʜʘʪʢʦʚʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʦ ʤʽʥʽʤʘʣʴʥʦʛʦ 
ʟʥʘʯʝʥʥʷ ʚ ʤʝʞʘʭ ʛʨʫʧʠ, ʷʢʽʡ ʚʽʥ ʥʘʣʝʞʠʪʴ. 

 
ɿʤʝʥʰʠʪʠ ʧʨʽʦʨʠʪʝʪ ʝʣʝʤʝʥʪʘ ʥʘ ʦʜʠʥ ʢʨʦʢ. 

 
ʇʽʜʚʠʱʠʪʠ ʧʨʽʦʨʠʪʝʪ ʝʣʝʤʝʥʪʘ ʥʘ ʦʜʠʥ ʢʨʦʢ. 

 
ʇʽʜʚʠʱʠʪʠ ʧʨʽʦʨʠʪʝʪ ʝʣʝʤʝʥʪʘ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʤʝʞʘʭ ʛʨʫʧʠ. 

 
ɺʽʜʥʝʩʪʠ ʝʣʝʤʝʥʪ ʜʦ ʟʘʜʥʴʦʛʦ ʧʣʘʥʫ ʚʽʜʥʦʩʥʦ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʝʢʪʦʚʘʥʦʾ 
ʙʫʜʽʚʣʽ. 

 
ɺʽʜʥʝʩʪʠ ʝʣʝʤʝʥʪ ʜʦ ʧʝʨʝʜʥʴʦʛʦ ʧʣʘʥʫ ʚʽʜʥʦʩʥʦ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʝʢʪʦʚʘʥʦʾ 
ʙʫʜʽʚʣʽ. 

ɼʦʜʘʪʢʦʚʽ ʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ 
ʂʦʧʽʶʚʘʪʠ/ɺʩʪʘʚʠʪʠ, ʧʦʤʽʱʘʶʪʴʩʷ ʚ ʛʨʫʧʫ ʧʝʨʝʜʥʴʦʛʦ ʧʣʘʥʫ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ. ɰʭ 
ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʢʨʠʚʘʻ ʟʦʙʨʘʞʝʥʥʷ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʝʢʪʦʚʘʥʦʾ ʙʫʜʽʚʣʽ. 

ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʧʨʽʦʨʠʪʝʪʫ ʝʣʝʤʝʥʪʘ ʚʽʥ ʤʽʥʷʻʪʴʩʷ ʤʽʩʮʷʤʠ ʟ ʥʘʩʪʫʧʥʠʤ, ʧʨʠ ʟʥʠʞʝʥʥʽ ï ʟ ʧʦʧʝʨʝʜʥʽʤ. 
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ʂʝʨʫʚʘʥʥʷ ʢʦʣʴʦʨʦʤ ʪʘ ʪʝʢʩʪʫʨʦʶ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ (ʜʠʚ. ʧ.4.1). ʂʦʣʽʨ 
ʧʦʚʝʨʭʦʥʴ ʝʣʝʤʝʥʪʽʚ ʫ ʨʝʞʠʤʽ ʉʣʫʞʙʦʚʽ ʢʦʣʴʦʨʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʣʘʩʪʠʚʽʩʪʶ ʝʣʝʤʝʥʪʘ ʂʦʣʽʨ ʛʨʘʥʝʡ. 
ɼʣʷ ʜʦʩʪʫʧʫ ʜʦ ʮʽʻʾ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ɺʣʘʩʪʠʚʦʩʪʽ. ʑʦʙ ʚʣʘʩʪʠʚʦʩʪʽ 
ʝʣʝʤʝʥʪʘ ʚʽʜʦʙʨʘʟʠʣʠʩʴ ʫ ʚʽʢʥʽ ɺʣʘʩʪʠʚʦʩʪʽ, ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʝʣʝʤʝʥʪ ʫ ʨʝʞʠʤʽ ɺʢʘʟʽʚʢʘ, ʘʙʦ ʚʠʙʨʘʪʠ 
ʡʦʛʦ ʟʘ ʥʘʟʚʦʶ ʫ ʜʝʨʝʚʦʧʦʜʽʙʥʦʤʫ ʩʧʠʩʢʫ ʉʪʨʫʢʪʫʨʘ. ɺ ʷʢʦʩʪʽ ʩʣʫʞʙʦʚʠʭ ʢʦʣʴʦʨʽʚ ʛʨʘʥʝʡ ʤʦʞʫʪʴ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʢʦʣʴʦʨʠ, ʟʘʜʘʥʽ ʚ ʪʝʨʤʽʥʘʭ RGBA. 

ʉʣʫʞʙʦʚʽ ʢʦʣʴʦʨʠ, ʷʢʽ ʩʧʦʯʘʪʢʫ ʧʨʠʩʚʦʶʶʪʴʩʷ ʝʣʝʤʝʥʪʘʤ ʧʨʠ ʾʭ ʩʪʚʦʨʝʥʥʽ, ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʫ ʜʽʘʣʦʟʽ 
ʅʘʣʘʰʪʫʚʘʥʥʷ ʉɸʇʌɯʈ ʥʘ ʩʪʦʨʽʥʮʽ ʂʦʣʴʦʨʠ ʝʣʝʤʝʥʪʽʚ. 

ʋ ʨʝʞʠʤʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʊʝʢʩʪʫʨʠ ʧʦʚʝʨʭʥʽ ʝʣʝʤʝʥʪʽʚ ʟʦʙʨʘʞʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʣʴʦʨʽʚ 
ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʮʠʤ ʝʣʝʤʝʥʪʘʤ. ʂʦʞʝʥ ʤʘʪʝʨʽʘʣ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʣʴʦʨʦʤ ʣʠʮʴʦʚʦʾ 
ʧʦʚʝʨʭʥʽ, ʢʦʣʴʦʨʦʤ ʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʽ ʢʦʣʴʦʨʦʤ ʪʦʨʮʝʚʦʾ ʧʦʚʝʨʭʥʽ. ʂʦʣʴʦʨʠ ʤʘʪʝʨʽʘʣʫ 
ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʚʝʨʭʥʷʤ ʝʣʝʤʝʥʪʽʚ. ɺ ʷʢʦʩʪʽ ʢʦʣʴʦʨʽʚ ʧʦʚʝʨʭʦʥʴ ʤʦʞʫʪʴ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʝʢʩʪʫʨʠ. 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʣʴʦʨʽʚ ʧʦʚʝʨʭʥʷʤ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʜʽʘʣʦʟʽ ʄʘʪʝʨʽʘʣʠ (ʜʠʚ. ʧ.4.5). 
ʅʘʣʘʰʪʫʚʘʥʥʷ ʢʦʣʴʦʨʽʚ ʪʘ ʪʝʢʩʪʫʨ, ʱʦ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʧʦʚʝʨʭʥʷʤ ʝʣʝʤʝʥʪʽʚ, ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʜʽʘʣʦʟʽ 
ʇʘʣ̔ʪʨʘ (ʜʠʚ. ʧ.4.4). 

ɯʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʢʩʪʫʨʠ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʦʚʝʨʭʦʥʴ ʝʣʝʤʝʥʪʽʚ ʧʦʟʘ ʟʚ'ʷʟʢʦʤ ʽʟ 
ʤʘʪʝʨʽʘʣʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʻ ʚʣʘʩʪʠʚʽʩʪʴ ʝʣʝʤʝʥʪʘ ʂʦʣʽʨ ʧʦʚʝʨʭʥʽ. ʉʧʦʯʘʪʢʫ ʡʦʤʫ ʥʘʜʘʥʦ ʟʥʘʯʝʥʥʷ 
çʥʝʤʘʻ ʢʦʣʴʦʨʫè. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʣʽʨ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʪʝʨʽʘʣʦʤ. ʗʢʱʦ 
ʤʘʪʝʨʽʘʣ ʥʝ ʟʘʜʘʥʠʡ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʣʫʞʙʦʚʠʡ ʢʦʣʽʨ. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʙʦʨʫ ʪʘ ʧʨʦʩʪʦʛʦ ʥʘʥʝʩʝʥʥʷ ʪʝʢʩʪʫʨ ʥʘ ʧʦʚʝʨʭʥʽ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ 
ʩʣʫʞʙʦʚʝ ʚʽʢʥʦ ɹʽʙʣʽʦʪʝʢʠ. ʋ ʨʦʟʜʽʣʽ ʙʽʙʣʽʦʪʝʢʠ ʊʝʢʩʪʫʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʬʘʡʣʠ ʪʝʢʩʪʫʨ. ʇʨʠ ʚʠʙʦʨʽ 
ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʬʘʡʣʫ ʡʦʛʦ ʚʤʽʩʪ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʫ ʩʣʫʞʙʦʚʦʤʫ ʚʽʢʥʽ ʇʦʧʝʨʝʜʥʽʡ 
ʧʝʨʝʛʣʷʜ. ʗʢʱʦ ʧʨʠ ʮʴʦʤʫ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ ʚʠʜʽʣʝʥʦ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ, ʩʪʘʻ ʜʦʩʪʫʧʥʦʶ 
ʢʦʤʘʥʜʘ ʅʘʥʝʩʪʠ ʪʝʢʩʪʫʨʫ. ɺʠʢʣʠʢ ʢʦʤʘʥʜʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʪʠʩʢʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʾ ʧʽʢʪʦʛʨʘʤʠ ʫ 
ʩʣʫʞʙʦʚʦʤʫ ʚʽʢʥʽ ɹʽʙʣʽʦʪʝʢʠ. 

ʑʦʙ ʩʢʘʩʫʚʘʪʠ ʥʘʢʣʘʜʝʥʥʷ ʪʝʢʩʪʫʨʠ, ʚʠʜʽʣʽʪʴ ʝʣʝʤʝʥʪ, ʫ ʚʽʢʥʽ ɺʣʘʩʪʠʚʦʩʪʽ ʧʝʨʝʡʜʽʪʴ ʜʦ ʨʝʜʘʛʫʚʘʥʥʷ 
ʚʣʘʩʪʠʚʦʩʪʽ ʂʦʣʽʨ ʧʦʚʝʨʭʥʽ. ɹʫʜʝ ʽʥʽʮʽʡʦʚʘʥʦ ʜʽʘʣʦʛ ʇʘʣʽʪʨʘ. ɺʠʙʝʨʽʪʴ ʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʩʧʠʩʢʫ 
ʢʦʣʴʦʨʽʚ ʽ ʪʝʢʩʪʫʨ ʨʷʜʦʢ çʥʝ ʚʠʟʥʘʯʝʥʦè. 

ʑʦʙ ʥʘʣʘʰʪʫʚʘʪʠ ʤʘʩʰʪʘʙ ʪʘ ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʝʢʩʪʫʨʠ, ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʟʘʩʦʙʠ ʜʽʘʣʦʛʫ ʇʘʣʽʪʨʘ. 

 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʫ ʨʝʞʠʤ ̔ʉʣʫʞʙʦʚʽ ʢʦʣʴʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʪʨʫʢʪʫʨʠ 
ʧʨʦʝʢʪʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʽʩʥʫʻ ʨʷʜ ʢʦʤʘʥʜ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ 
ʢʝʨʫʚʘʥʥʷ ʩʣʫʞʙʦʚʠʤ ʢʦʣʴʦʨʦʤ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʦʜʝʣʽ. 

ʇʦ ʪʠʧʘʭ ʝʣʝʤʝʥʪʽʚ ð ʂʦʤʘʥʜʘ ʩʣʫʞʠʪʴ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʣʫʞʙʦʚʠʭ ʢʦʣʴʦʨʽʚ ʧʦ ʪʠʧʘʭ 
ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʢʦʞʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚʠʟʥʘʯʝʥʦ ʩʣʫʞʙʦʚʠʡ ʢʦʣʽʨ ʟʘ 
ʫʤʦʚʯʘʥʥʷʤ. ʉʘʤʝ ʮʝʡ ʢʦʣʽʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦ ʮʽʡ ʢʦʤʘʥʜʽ. ʋ ʪʘʢʦʤʫ ʨʝʞʠʤʽ ʧʨʦʷʚʣʷʻʪʴʩʷ 
ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʽ ʧʦ ʪʠʧʘʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɺʠʧʘʜʢʦʚʽ ʢʦʣʴʦʨʠ ð ʂʦʞʝʥ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ ʦʪʨʠʤʫʻ ʢʦʣʽʨ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ. ʋ ʮʴʦʤʫ 
ʨʝʞʠʤʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʽ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʪʠʧʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʂʦʣʴʦʨʠ ʤʘʪʝʨʘ̔ʣ̔ʚ ð ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʦʜʝʨʞʫʶʪʴ ʩʣʫʞʙʦʚʠʡ ʢʦʣʽʨ ʤʘʪʝʨʽʘʣʫ. ʊʘʢʠʤ ʯʠʥʦʤ 
ʧʨʦʷʚʣʷʶʪʴʩʷ ʩʪʨʫʢʪʫʨʥʽ ʯʘʩʪʠʥʠ ʤʦʜʝʣʽ, ʚʠʢʦʥʘʥʽ ʟ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʂʦʣʴʦʨʠ ʞʦʨʩʪʢʦʩʪʝʡ ð ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʥʘʙʫʚʘʶʪʴ ʦʜʥʘʢʦʚʠʭ ʢʦʣʴʦʨʽʚ, ʷʢʱʦ ʾʭ ʞʦʨʩʪʢʦʩʪʽ 
ʦʜʥʘʢʦʚʽ ʽ ʨʽʟʥʠʭ, ʷʢʱʦ ʞʦʨʩʪʢʦʩʪʽ ʨʽʟʥʷʪʴʩʷ 
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ʉʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ 

ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ï ʮʝ ʤʦʜʝʣʴ, ʱʦ ʤʽʩʪʠʪʴ ʥʝʩʫʯʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʧʨʠʯʦʤʫ ʢʦʣʦʥʠ ʪʘ ʙʘʣʢʠ 
ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʥʽʡ ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʤʽʨʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʩʪʝʨʞʥʽʚ), ʘ ʩʪʽʥʠ, ʧʣʠʪʠ ʪʘ ʦʙʦʣʦʥʢʠ ï ʫ ʚʠʛʣʷʜʽ 
ʜʚʦʚʠʤʽʨʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʧʣʘʩʪʠʥ)). ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʂʦʥʩʪʨʫʢʮʽʷ ʘʚʪʦʤʘʪʠʯʥʦ ʬʦʨʤʫʻʪʴʩʷ ʚ ʤʽʨʫ 
ʩʪʚʦʨʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝʣʽ. ɺ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ ʚʭʦʜʷʪʴ ʪʽʣʴʢʠ ʝʣʝʤʝʥʪʠ ʙʫʜʽʚʣʽ ʪʘ ʩʧʦʨʫʜʠ, ʧʦʤʽʯʝʥʽ 
ʷʢ çʥʝʩʫʯʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠè. ʑʦʙ ʝʣʝʤʝʥʪ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʩʧʨʠʡʤʘʚʩʷ ʷʢ ʥʝʩʫʯʠʡ 
ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ, ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʧʘʨʘʤʝʪʨ çɯʥʪʝʨʧʨʝʪʘʮʽʷè ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʫ ʟʥʘʯʝʥʥʷ 
çʅʝʩʫʯʠʡ ʢʦʥʩʪʨʫʢʪʠʚè. 

ɺʽʟʫʘʣʽʟʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʧʦʨʮʷ ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʫ ʜʽʘʣʦʟʽ 
ʅʘʣʘʰʪʫʚʘʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʙʦ ʢʥʦʧʢʦʶ ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 
ɺʽʟʫʘʣʽʟʘʮʽʷ. 

ʇʨʦʝʢʪ ʫ ʧʨʦʛʨʘʤʽ ʉɸʇʌɯʈ ʤʦʞʝ ʤʽʩʪʠʪʠ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʫ ʯʘʩʪʠʥʫ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʦʜʥʽʻʶ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ 
ʚʘʨʽʘʥʪʘʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʣʽ ʘʙʦ ʩʧʦʨʫʜʠ. ʈʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ ï ʮʝ ʢʦʧʽʷ 
ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʫ ʾʾ ʧʦʪʦʯʥʦʤʫ ʩʪʘʥʽ. 

ʈʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʫ ʚʽʜʨʠʚʽ ʚʽʜ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ 
ʘʨʭʽʪʝʢʪʫʨʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʨʝʜʘʛʫʚʘʪʠʩʷ ʧʘʨʘʣʝʣʴʥʦ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʧʝʨʘʪʠʚʥʠʭ ʟʤʽʥ ʘʥʘʣʽʪʠʯʥʦʾ 
ʤʦʜʝʣʽ. ʑʦʙ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʪʝʧʝʨ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ ʪʘʢ, ʱʦʙ ʚʦʥʘ ʚʽʜʦʙʨʘʞʘʣʘ ʧʦʪʦʯʥʠʡ ʩʪʘʥ 
ʘʨʭʽʪʝʢʪʫʨʥʦʾ(ʽ ʘʥʘʣʽʪʠʯʥʦʾ) ʤʦʜʝʣʽ, ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ ʆʥʦʚʠʪʠ. ʄʦʞʥʘ ʦʥʦʚʣʶʚʘʪʠ ʚʩʶ ʤʦʜʝʣʴ 
ʧʦʚʥʽʩʪʶ ʘʙʦ ʣʠʰʝ ʦʢʨʝʤʽ ʾʾ ʯʘʩʪʠʥʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʜʽʣʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

 

ʈʠʩ. 8.1 ɸʨʭʽʪʝʢʪʫʨʥʘ ʪʘ ʘʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ 

ʗʢ ʙʘʯʠʤʦ, ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʚʭʦʜʷʪʴ ʥʝ ʚʩʽ ʝʣʝʤʝʥʪʠ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ. 8.1 ʜʦ ʥʝʾ ʥʝ ʫʚʽʡʰʣʠ 
ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ. ɿʘʤʽʩʪʴ ʥʠʭ ʫ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʤʦʜʝʣʽ ʩʬʦʨʤʦʚʘʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʠʭ ʚʠʟʥʘʯʝʥʘ 
ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʩʷʛʫ ʩʪʽʥ ʪʘ ʯʘʩʪʢʠ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʑʦʙ ʝʣʝʤʝʥʪ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʤʘʚ 
ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚʽʥ ʙʫʚ ʦʛʦʣʦʰʝʥʠʡ ʥʝʩʫʯʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʡʦʛʦ 
ʧʘʨʘʤʝʪʨʫ ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʪʨʝʙʘ ʚʩʪʘʥʦʚʠʪʠ ʟʥʘʯʝʥʥʷ ʅʝʩʫʯʠʡ ʢʦʥʩʪʨʫʢʪʠʚ. ɽʣʝʤʝʥʪʠ, ʷʢʽ ʥʝ ʩʣʽʜ 
ʚʢʣʶʯʘʪʠ ʚ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ, ʥʝʦʙʭʽʜʥʦ ʦʛʦʣʦʩʠʪʠ ʥʝʥʝʩʫʯʠʤʠ, ʥʘʜʘʚʰʠ ʾʤ ʟʥʘʯʝʥʥʷ ɯʛʥʦʨʫʚʘʪʠ. 
ɽʣʝʤʝʥʪʠ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʥʘʜʽʣʷʶʪʴʩʷ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʅʘʚʘʥʪʘʞʝʥʥʷ. 
ɿʤʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʦʙ'ʻʢʪʘ ʤʦʞʥʘ, ʚʠʜʽʣʠʚʰʠ ʡʦʛʦ ʚ ʨʝʞʠʤʽ ɺʢʘʟʽʚʢʘ ̔  ʥʘʪʠʩʥʫʚʰʠ ʢʥʦʧʢʫ ʇʘʨʘʤʝʪʨʠ ʘʙʦ 
ʙʫʜ-ɹ̫ ʢʠʤ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ. ʂʨʽʤ ʧʘʨʘʤʝʪʨʘ ɯʥʪʝʨʧʨʝʪʘʮʽʷ, ̫ʢʠʡ ʚʠʟʥʘʯʘʻ, ʯʠ ʚʢʣʶʯʘʪʠ ʚʟʘʛʘʣʽ ʜʘʥʠʡ 
ʝʣʝʤʝʥʪ ʚ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ ʽ ʚ ʷʢʽʡ ʷʢʦʩʪʽ, ʻ ʱʝ ʜʝʷʢʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʚʦʨʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ 
ʤʦʜʝʣʽ ʝʣʝʤʝʥʪʽʚ. ʎʝ ʧʘʨʘʤʝʪʨ ɸʧʨʦʢʩʠʤʘʮʽʷ, ̫ʢʠʡ ʤʘʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʣʝʤʝʥʪʽʚ, ʘʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʷʢʠʭ 
ʤʽʩʪʠʪʴ ʢʨʠʚʽ ʣʽʥʽʾ ʘʙʦ ʢʨʠʚʦʣʽʥʽʡʥʽ ʧʦʚʝʨʭʥʽ ʽ ʧʘʨʘʤʝʪʨ ʉʝʨʝʜʠʥʥʘ ʧʣʦʱʠʥʘ, ̫ʢʠʡ ʤʘʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʣʠʪ 
ʧʝʨʝʢʨʠʪʪʷ. ʊʦʨʢʥʝʤʦʩʷ ʦʙʦʭ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ, ʙʫʜʫʯʠ ʥʘʙʣʠʞʝʥʦʶ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 
ʩʭʝʤʠ, ʥʝ ʤʽʩʪʠʪʴ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʦʤʫ ʢʨʠʚʽ ʣʽʥʽʾ ʪʘ ʧʦʚʝʨʭʥʽ ʫ ʮʽʡ ʤʦʜʝʣʽ ʘʧʨʦʢʩʠʤʫʶʪʴʩʷ 
ʧʨʷʤʠʤʠ ʩʪʝʨʞʥʷʤʠ ʪʘ ʧʣʦʩʢʠʤʠ ʧʣʘʩʪʠʥʘʤʠ. ʊʦʯʥʽʩʪʴ ʪʘʢʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʘ ʧʽʜ 
ʥʘʟʚʦʶ ʂʨʦʢ ʘʧʨʦʢʩʠʤʘʮʽʾ. ɺʠʤʽʨʶʻʪʴʩʷ ʚ ʦʜʠʥʠʮʷʭ ʜʦʚʞʠʥʠ (ʤʤ). ɿʙʽʣʴʰʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʂʨʦʢ 
ʘʧʨʦʢʩʠʤʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ ʛʨʫʙʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʨʠʚʠʭ, ʘ ʟʤʝʥʰʝʥʥʷ ï ʜʦ ʙʽʣʴʰ ʪʦʯʥʦʛʦ. ɺʧʣʠʚ 
ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʫ ɸʧʨʦʢʩʠʤʘʮʽʷ ʥʘ ʩʪʚʦʨʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.2. 
ɸʧʨʦʢʩʠʤʘʮʽʷ ʢʨʠʚʠʭ ʟʘʚʞʜʠ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦ ʚʧʠʩʘʥʽʡ ʪʨʘʻʢʪʦʨʽʾ, ʪʦʙʪʦ ʫ ʧʨʠʢʣʘʜʽ, ʥʘʚʝʜʝʥʦʤʫ ʥʘ ʨʠʩ. 8.2 
ʜʽʘʤʝʪʨ ʢʽʣʴʮʷ Db  ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʘʥʘʣʽʪʠʯʥʽʡ ʤʦʜʝʣʽ ʪʽʣʴʢʠ ʚ ʪʦʯʢʘʭ ʟʣʘʤʫ. 
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ʈʠʩ. 8.2 ʂʽʣʴʮʝʚʘ ʩʪʽʥʘ (ʣʽʚʦʨʫʯ) ʽ ʚʘʨʽʘʥʪʠ ʾʾ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ  
ʧʨʠ ʨ̔ʟʥʠʭ ʟʥʘʯʝʥʥʭ̫ ʧʘʨʘʤʝʪʨʫ ʂʨʦʢ ʘʧʨʦʢʩʠʤʘʮʽʾ: 500ʤʤ (ʫ ʮʝʥʪʨ)̔, 1000ʤʤ (ʧʨʘʚʦʨʫʯ) 

ʑʝ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʚʦʨʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʻ ʧʘʨʘʤʝʪʨ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪʽʚ ʈʽʚʝʥʴ 
ʘʥʘʣʽʪʠʢʠ. ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ: ʧʦ ʩʝʨʝʜʠʥʽ ʧʣʠʪʠ, ʧʦ ʚʝʨʭʫ ʧʣʠʪʠ, ʧʦ ʥʠʟʫ ʧʣʠʪʠ, ʨʠʩ. 8.3. 

 

ʈʠʩ. 8.3 ʇʦʣʦʞʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʝʨʝʢʨʠʪʪʷ  
ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʘ ʈʽʚʝʥʴ ʘʥʘʣ̔ʪʠʢʠ: 

 ʇʦ ʩʝʨʝʜʠʥʽ ʧʣʠʪʠ (ʣʽʚʦʨʫʯ), ʇʦ ʚʝʨʭʫ ʧʣʠʪʠ (ʚ ʮʝʥʪʨ)̔, ʇʦ ʥʠʟʫ ʧʣʠʪʠ (ʧʨʘʚʦʨʫʯ). 

ʋ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʘʨʘʤʝʪʨʘ ʈʽʚʝʥʴ ʘʥʘʣʽʪʠʢʠ ʚ ʟʥʘʯʝʥʥʽ ʇʦ ʩʝʨʝʜʠʥʽ ʧʣʠʪʠ ̒  ʥʶʘʥʩ, ʘ ʩʘʤʝ: ʦʩʢʽʣʴʢʠ ʩʪʽʥʠ 
ʩʪʚʦʨʶʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʚʝʨʭʫ, ʪʦ ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ ʩʪʠʢʫ ʥʘ ʧʝʨʝʪʠʥʽ ʩʪʽʥ ʪʘ ʧʝʨʝʢʨʠʪʪʷ ʫʪʚʦʨʶʻʪʴʩʷ ʜʚʘ: 
ʥʘ ʧʝʨʝʪʠʥʽ ʩʪʽʥ ʪʘ ʥʘ ʧʝʨʝʪʠʥʽ ʧʝʨʝʢʨʠʪʪʷ. ʆʜʥʘʢ ʮʽ ʜʚʽ ʣʽʥʽʾ ʩʪʠʢʫ ʣʝʛʢʦ ʟʣʠʚʘʶʪʴʩʷ ʚ ʦʜʥʫ ʥʘ ʝʪʘʧʽ 
ʨʝʜʘʛʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʧʝʨʘʮʽʻʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʜʦʪʷʛʫʚʘʥʥʷ ʪʘ ʧʝʨʝʪʠʥʫ. 

ʗʢʱʦ ʧʦʣʦʞʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʝʨʝʢʨʠʪʪʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʈʽʚʝʥʴ ʘʥʘʣʽʪʠʢʠ, ʪʦ 
ʙʽʣʷ ʩʪʽʥʠ ʘʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʚʞʜʠ ʧʨʦʭʦʜʠʪʴ ʧʦ ʮʝʥʪʨʫ ʥʝʩʫʯʦʛʦ ʰʘʨʫ. ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʙʘʣʦʢ ʽ ʢʦʣʦʥ 
ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʾʭ ʛʦʣʦʚʥʽʡ ʮʝʥʪʨʘʣʴʥʽʡ ʦʩʽ, ʜʘʭʽʚ ï ʧʦ ʾʭ ʥʠʞʥʽʡ ʧʦʚʝʨʭʥʽ. ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʙʘʣʦʢ ̔  
ʩʪʝʨʞʥʽʚ ʙʫʜʫʻʪʴʩʷ ʥʘ ʾʭʥʽʡ ʛʦʣʦʚʥʽʡ ʮʝʥʪʨʘʣʴʥʽʡ ʦʩʽ. ɸʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ ʪʠʧʫ çɯʥʰʝè ʟʙʽʛʘʻʪʴʩʷ ʽʟ 
ʩʘʤʠʤ ʦʙ'ʻʢʪʦʤ. ʋ ʉɸʇʌɯʈ ʪʘʢʦʞ ʻ ʦʙ'ʻʢʪʠ, ʪʘʢʽ ʷʢ: ʣʽʥʽʷ, ʚʽʩʴ, ʰʪʨʠʭʫʚʘʥʥʷ ʪʘ ʽʥʰʽ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʤʘʪʠ 
ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʇʨʦʪʝ, ʟʘ ʬʦʨʤʦʶ ʮʠʭ ʦʙ'ʻʢʪʽʚ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ ʥʘ ʝʪʘʧʽ 
ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ. 

ɼʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʣʽ ʘʙʦ ʩʧʦʨʫʜʠ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʾ ʚ ʨʦʟʨʘʭʫʥʢʦʚʫ 
ʩʭʝʤʫ ʜʣʷ ʤʽʮʥʽʩʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʄʂɽ ʧʨʠʟʥʘʯʝʥʠʡ ʥʘʙʽʨ ʢʦʤʘʥʜ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ɸʥʘʣʽʪʠʢʘ. ʉɸʇʌɯʈ 
ʜʦʟʚʦʣʷʻ ʨʝʜʘʛʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ, ʩʪʚʦʨʶʶʯʠ ʚ ʥʽʡ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ ʽ ʢʦʨʠʛʫʶʯʠ ʽʩʥʫʶʯʽ 
ʝʣʝʤʝʥʪʠ, ʥʘʥʦʩʠʪʠ ʥʘ ʝʣʝʤʝʥʪʠ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʽ ʩʽʪʽ, ʩʪʚʦʨʶʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʠʢʦʥʫʚʘʪʠ 
ʜʽʘʛʥʦʩʪʠʢʫ ̔  ʪ. ʜ. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʦʪʫʻʪʴʩʷ ʤʦʜʝʣʴ, ʥʘʙʣʠʞʝʥʘ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʙʫʜʽʚʣʽ ʘʙʦ ʩʧʦʨʫʜʠ. 
ʇʽʜ ʯʘʩ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʘʨʭʽʪʝʢʪʫʨʥʘ ʯʘʩʪʠʥʘ ʧʨʦʝʢʪʫ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʫ ʢʦʞʥʠʡ 
ʤʦʤʝʥʪ ʯʘʩʫ ʜʦʟʚʦʣʷʻ ʟʚʽʨʠʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ 
ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʈʝʜʘʛʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ ʯʠ ʩʧʦʨʫʜʠ ʫ ʨʝʞʠʤʽ ʂʦʥʩʪʨʫʢʮʽʾ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʜʝʷʢʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʘʪʠʯʥʦ ʩʬʦʨʤʦʚʘʥʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ. ʋ ʤʦʤʝʥʪ 
ʧʝʨʝʭʦʜʫ ʚ ʨʝʞʠʤ ʂʦʥʩʪʨʫʢʮʽʾ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʽʜʛʘʣʫʞʫʻʪʴʩʷ ʽ , ʚʽʜʛʘʣʫʞʝʥʘ ʢʦʧʽʷ 
ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʦʢʨʝʤʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʝʢʪʫ. ʊʝʧʝʨ ʚʦʥʘ ʚʞʝ ʚʚʘʞʘʻʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʤʦʜʝʣʣʶ. ʇʦʜʘʣʴʰʝ 
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ʨʝʜʘʛʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ (ʪʝʧʝʨ ʫʞʝ çʨʦʟʨʘʭʫʥʢʦʚʦʾè) ʤʦʜʝʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʜ ʮʽʻʶ ʚʽʜʛʘʣʫʞʝʥʦʶ ʢʦʧʽʻʶ, 
ʘ ʟʤʽʥʠ, ʟʨʦʙʣʝʥʽ ʚ ʨʝʞʠʤʽ ʉʪʚʦʨʝʥʥʷ, ʙʣ̔ʴʰʝ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʝ.ʾ 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʨʦʟʧʦʯʘʪʠ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ ʩʪʨʽʯʢʠ 
ɸʥʘʣʽʪʠʢʘ ̔  ʧʦʪʽʤ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʈʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴè. 

 

ʅʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ʉʪʚʦʨʝʥʥʷ ʜʦʩʪʫʧʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʨʝʜʘʛʫʚʘʪʠ 
ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʘʨʭʽʪʝʢʪʫʨʥʫ ʯʘʩʪʠʥʫ ʧʨʦʝʢʪʫ. 

ʅʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ɸʥʘʣʽʪʠʢʘ ʧʨʦʧʦʥʫʶʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 
ʤʦʜʝʣʽ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʪʨʠʤʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ 
ʝʣʝʤʝʥʪʽʚ ʪʘ ʘʥʘʣʽʟʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʜʦʩʪʫʧʥʽ ʩʧʝʮʠʬʽʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʨʝʞʠʤʽ 
ʉʪʚʦʨʝʥʥʷ. ɿʦʢʨʝʤʘ, ʜʦʩʪʫʧʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʉʪʝʨʞʝʥʴ, ʇʣʘʩʪʠʥʘ, ʊʦʯʢʘ/ ɺʽʜʨʽʟʦʢ, ʅʘʚʘʥʪʘʞʝʥʥʷ, 
ʄʦʤʝʥʪ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ. 

ʉɸʇʌɯʈ ʫ ʨʝʞʠʤ ̔ɸʥʘʣʽʪʠʢʘ ʧʨʦʧʦʥʫʻ ʥʘʙʽʨ ʢʦʤʘʥʜ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ. 
ʉʝʨʝʜ ʥʠʭ ʩʧʝʮʠʬʽʯʥʽ ʢʦʤʘʥʜʠ ʚʠʨʽʚʥʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʢʦʤʘʥʜʠ ʧʦʰʫʢʫ ʧʝʨʝʪʠʥʽʚ ʩʪʨʠʞʥʽʚ ʽ ʧʣʘʩʪʠʥ ʜʣʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʽʚ, ʢʦʤʘʥʜʘ ʪʨʽʘʥʛʫʣʷʮʽʾ (ʨʦʟʙʠʚʢʠ ʥʘ ʢʽʥʮʝʚʽ ʝʣʝʤʝʥʪʠ), ʢʦʤʘʥʜʠ 
ʟʘʧʠʩʫ ʪʨʘʥʟʠʪʥʦʛʦ S2L-ʬʘʡʣʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʜʣʷ ʧʝʨʝʜʘʯʽ ʚ ʤʦʜʫʣʴ ɺɯɿʆʈ-ʉɸʇʈ, ʢʦʤʘʥʜʠ ʟʘʧʫʩʢʫ 
ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ. 
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ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ 

ʅʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ ɸʥʘʣʽʪʠʢʘ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ ʈʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ. ʗʢʱʦ ʫ ʧʦʪʦʯʥʦʤʫ ʧʨʦʝʢʪʽ 
ʨʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ ʱʝ ʥʝ ʩʪʚʦʨʶʚʘʣʘʩʷ, ʪʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʜʽʘʣʦʛ ʉʪʚʦʨʠʪʠ ʥʦʚʫ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ 
(ʜʠʚ. ʨʠʩ. 8.5). 

 

ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ ʆʂ ʮʴʦʛʦ ʜʽʘʣʦʛʫ ʫ ʩʢʣʘʜʽ ʧʨʦʝʢʪʫ, ʫ ʨʦʟʜʽʣʽ ʧʽʜ ʥʘʟʚʦʶ ʂʦʥʩʪʨʫʢʮʽʾ ʙʫʜʝ ʩʪʚʦʨʝʥʘ 
ʥʦʚʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ. ʋ ʨʦʟʜʽʣʽ ʂʦʥʩʪʨʫʢʮʽʾ ʤʦʞʝ ʙʫʪʠ ʢʽʣʴʢʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ, ʢʦʞʥʘ ʟ ʷʢʠʭ 
ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʝʚʥʠʡ ʘʩʧʝʢʪ ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʦʤʫ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʝʣʽ ʦʜʝʨʞʫʶʪʴ ʽʤʝʥʘ 
çʚʘʨʽʘʥʪ 1è, çʚʘʨʽʘʥʪ 2è ̔  ʪ. ʜ. ʇʨʠʧʫʩʪʠʤʦ, ʚ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʤʦʜʝʣʽ ʚʘʨʽʘʥʪʘ 1 ʧʨʦʚʦʜʠʪʴʩʷ ʟʘʛʘʣʴʥʠʡ 
ʨʦʟʨʘʭʫʥʦʢ ʙʫʜʽʚʣʽ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʩʪʨʠʞʥʽʚ ʽ ʪʦʚʱʠʥʠ ʧʣʘʩʪʠʥ, ʘ ʫ ʚʘʨʽʘʥʪʽ 2 
ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʪʦʙʪʦ ʤʘʻ ʙʽʣʴʰ ʛʫʩʪʫ ʨʦʟʙʠʚʢʫ, ʧʣʠʪʘ ʧʝʨʝʢʨʠʪʪʷ ʧʝʨʰʦʛʦ ʧʦʚʝʨʭʫ ʙʫʜʽʚʣʽ. 
ʉʪʚʦʨʠʪʠ ʥʦʚʠʡ ʚʘʨʽʘʥʪ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʚ ʙʫʜʴ-̫ ʢʠʡ ʤʦʤʝʥʪ, ʚʠʙʨʘʚʰʠ ʟ ʤʝʥʶ ʉʪʚʦʨʠʪʠ 
ʧʫʥʢʪ ʈʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ ʘʙʦ ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʢʥʦʧʢʦʶ ʈʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ ʥʘ ʚʢʣʘʜʮʽ ʩʪʨʽʯʢʠ 
ɸʥʘʣʽʪʠʢʘ. 

ʈʠʩ. 8.5 ɼ̔ʘʣʦʛ ʉʪʚʦʨʠʪʠ ʥʦʚʫ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʜʽʘʣʦʛʫ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ, ʷʢʘ ʤʽʩʪʠʪʴ ʢʦʧʽʾ ʽʜʝʘʣʽʟʦʚʘʥʠʭ ʤʦʜʝʣʝʡ 
ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʎʝ ʪʽ ʩʘʤʽ ʤʦʜʝʣʽ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʚ ʤʽʨʫ ʧʦʙʫʜʦʚʠ ʘʨʭʽʪʝʢʪʫʨʥʦʾ 
ʤʦʜʝʣʽ ʪʘ ʧʦʚʪʦʨʶʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 8.1, ʧʨʘʚʦʨʫʯ. ʉʣʦʚʦ 
çʽʜʝʘʣʽʟʦʚʘʥʽè ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʘʻ ʪʝ ʞ ʟʥʘʯʝʥʥʷ, ʱʦ ʡ çʘʥʘʣʽʪʠʯʥʽè. ʊʦʙʪʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʜʽʘʣʦʛʫ 
ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʷʢ ʙʠ ʤʦʤʝʥʪʘʣʴʥʠʡ ʟʥʽʤʦʢ ʩʪʘʥʫ ʘʚʪʦʤʘʪʠʯʥʦ ʬʦʨʤʦʚʘʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʽ ʟʙʝʨʝʛʪʠ 
ʡʦʛʦ ʜʣʷ ʧʦʜʘʣʴʰʦʾ çʨʝʪʫʰʽè, ʪʦʙʪʦ ʨʝʜʘʛʫʚʘʥʥʷ. 

ʂʨʽʤ ʩʪʝʨʞʥʽʚ ʽ ʧʣʘʩʪʠʥ, ʩʢʦʧʽʡʦʚʘʥʠʭ ʟ ʘʚʪʦʤʘʪʠʯʥʦ ʬʦʨʤʦʚʘʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʚ ʥʦʚʫ ʤʦʜʝʣʴ ʤʦʞʫʪʴ 
ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʪʘʢʦʞ ʨʽʟʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ: ʚʽʜ ʧʨʠʤʽʱʝʥʴ, ʚʽʜ ʚʽʪʨʫ, ʚʽʜ ʪʠʩʢʫ ˇʨʫʥʪʫ, ʩʧʝʮʽʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʊʝ, ʷʢ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʦʡ ʯʠ ʽʥʰʠʡ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʝʣʝʤʝʥʪ ʫ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʤʦʜʝʣʽ, ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ çɯʥʪʝʨʧʨʝʪʘʮʽʷè ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ. ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ: 

ɯʛʥʦʨʫʚʘʪʠ ð ʝʣʝʤʝʥʪʠ ʟ ʪʘʢʠʤ ʪʠʧʦʤ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʽʛʥʦʨʫʶʪʴʩʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʽ 
ʧʨʦʩʪʦ ʥʝ ʚʢʣʶʯʘʶʪʴʩʷ ʜʦ ʥʝʾ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ð ʝʣʝʤʝʥʪ ʫ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʝʣʝʤʝʥʪʘ. ʅʘʧʨʠʢʣʘʜ, ʚʠʭʦʜʷʯʠ ʟ ʬʽʟʠʯʥʦʛʦ ʦʙʩʷʛʫ ʪʘ ʦʙ'ʻʤʥʦʾ ʚʘʛʠ ʤʘʪʝʨʽʘʣʫ, ʟ 
ʷʢʦʛʦ ʚʽʥ ʟʨʦʙʣʝʥʠʡ. ʗʢʱʦ ʮʝ ʝʣʝʤʝʥʪ ʪʠʧʫ çʇʨʠʤʽʱʝʥʥʷè, ʪʦ ʚʘʛʘ (ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʽʜʣʦʛʫ) 
ʟʘʜʘʥʘ ʷʚʥʦ ʫ ʾʾ ʚʣʘʩʪʠʚʦʩʪʷʭ. 

ʇʨʠʤʽʱʝʥʥʷ ʩʪʚʦʨʶʶʪʴʩʷ ʚ ʉɸʇʌɯʈ, ʱʦʙ ʦʙʤʝʞʠʪʠ ʧʝʚʥʫ ʦʙʣʘʩʪʴ ʧʨʦʩʪʦʨʫ ʪʘ ʧʨʠʩʚʦʾʪʠ ʾʡ 
ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ; ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʝʢʪʥʦʾ ʬʫʥʢʮʽʾ ʧʨʠʤʽʱʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʝ 
ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ: ʪʨʠʚʘʣʝ ʪʘ ʢʦʨʦʪʢʦʯʘʩʥʝ. 

ʅʝʩʫʯʠʡ ʢʦʥʩʪʨʫʢʪʠʚ ð ʝʣʝʤʝʥʪʠ ʮʴʦʛʦ ʪʠʧʫ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ ʥʘ 
ʧʣʘʩʪʠʥʠ ʽ ʩʪʝʨʞʥʽ, ʟʙʝʨʽʛʘʶʯʠ ʷʢ ʧʘʨʘʤʝʪʨʠ ʪʦʚʱʠʥʫ ʽ ʛʝʦʤʝʪʨʽʶ ʧʝʨʝʨʽʟʫ ʩʚʦʾʭ ʧʨʦʪʦʪʠʧʽʚ. 
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ʇʦʩʝʨʝʜʥʠʢ ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʴ ð ʦʩʦʙʣʠʚʠʡ ʪʠʧ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʜʝʷʢʠʭ ʧʣʘʩʪʠʥʯʘʩʪʠʭ 
ʝʣʝʤʝʥʪʽʚ (ʧʣʠʪʠ, ʧʦʚʝʨʭʥʽ, ʜʘʭʠ, ʩʪʽʥʠ), ʚʠʟʥʘʯʘʻ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʛʦ ʝʣʝʤʝʥʪʘ 
ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ ʟʙʽʨ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʶ (ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʘ ʧʦʚʝʨʭʥʷ) ʪʘ 
ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʾʭ ʥʘ ʩʪʝʨʞʥʽ (ʙʘʣʢʠ, ʢʦʣʦʥʠ). ʅʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʧʦʚʠʥʥʽ 
ʧʨʠʢʣʘʜʘʪʠʩʷ ʜʦ ʝʣʝʤʝʥʪʽʚ ʥʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘ ʯʝʨʝʟ ʧʣʘʩʪʠʥʫ-ʧʦʩʝʨʝʜʥʠʢ, ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ 
ʧʘʨʘʤʝʪʨ: çʏʝʨʝʟ ʧʦʩʝʨʝʜʥʠʢʠè = çʊʘʢè. 

ʋ ʙʫʜʴ-̫ ʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʟ ʘʚʪʦʤʘʪʠʯʥʦ ʬʦʨʤʦʚʘʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚ ʥʦʚʫ ʤʦʞʥʘ ʧʝʨʝʜʘʪʠ ʘʥʘʣʽʪʠʯʥʽ 
ʤʦʜʝʣʽ ʩʪʝʨʞʥʽʚ ʽ ʧʣʘʩʪʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʮʽʾ ʇʦʙʫʜʫʚʘʪʠ ʩʪʝʨʞʥʽ ʪʘ ʧʣʘʩʪʠʥʠ ʟ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ, 
ʷʢʘ ʜʦʩʪʫʧʥʘ ʚ ʨʝʞʠʤʽ ʚʢʘʟʽʚʢʠ ʪʘ ʧʨʘʢʪʠʯʥʦ ʧʦʚʪʦʨʶʻ ʜʽʶ ʧʨʘʧʦʨʮʷ ɺʢʣʶʯʠʪʠ ʚ ʥʦʚʫ ʤʦʜʝʣʴ 
ʽʜʝʘʣʽʟʦʚʘʥʽ ʤʦʜʝʣʽ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ ʧʨʠʟʥʘʯʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʜʦʩʪʫʧʥʽ ʚ 
ʨʝʞʠʤʽ çɸʥʘʣʽʪʠʢʘ / ʈʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴè ï ʮʝ ʽʥʩʪʨʫʤʝʥʪʠ ʩʪʚʦʨʝʥʥʷ ʩʪʝʨʞʥʽʚ, ʧʣʘʩʪʠʥ, ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ 
ʤʦʤʝʥʪʽʚ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʝʣʝʤʝʥʪʠ ʰʣʷʭʦʤ ʛʨʘʬʽʯʥʦʾ ʧʦʙʫʜʦʚʠ, ʘ ʪʘʢʦʞ 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚ ʷʢʦʩʪʽ ʰʘʙʣʦʥʫ ʜʦʚʽʣʴʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʠ. 

ʑʦʙ ʧʝʨʝʡʪʠ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʜʦ ʤʽʮʥʽʩʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ ʾʾ 
ʦʙʨʦʙʢʠ: 

1. ɺʠʢʦʥʘʪʠ ʧʝʨʝʪʠʥ ʩʪʝʨʞʥʽʚ ʽ ʧʣʘʩʪʠʥ, ʱʦʙ ʫ ʤʽʩʮʷʭ ʧʝʨʝʪʠʥʽʚ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʩʧʽʣʴʥʽ ʚʫʟʣʠ 
ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʾ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ. 

2. ɺʠʢʦʥʘʪʠ ʪʨʽʘʥʛʫʣʷʮʽʶ. ʈʦʟʙʠʪʠ ʧʣʘʩʪʠʥʠ ʥʘ ʪʨʠʢʫʪʥʠʢʠ ʪʘ ʯʦʪʠʨʠʢʫʪʥʠʢʠ ʽʟ ʟʘʜʘʥʠʤ 
ʜʠʩʢʨʝʪʦʤ. ʉʪʝʨʞʥʽ ʨʦʟʜʽʣʠʪʠ ʥʘ ʝʣʝʤʝʥʪʘʨʥʽ ʬʨʘʛʤʝʥʪʠ. 

3. ʇʝʨʝʜʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ ʫ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʤʦʜʫʣʴ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʫ ʚʠʛʣʷʜʽ 
ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. 

ʎʽ ʝʪʘʧʠ ʦʧʮʽʡʥʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʩʣʽʜʦʚʥʦ ʦʜʠʥ ʟʘ ʦʜʥʠʤ ʫ ʧʦʪʨʽʙʥʦʤʫ ʧʦʨʷʜʢʫ 
ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ. ɼʣʷ ʮʴʦʛʦ ʫ ʜʽʘʣʦʟʽ ʻ ʚʽʜʧʦʚʽʜʥʽ ʧʨʘʧʦʨʮʽ ʚʢʣʶʯʝʥʥʷ 
ʦʧʮʽʡ. 

ʆʜʥʘʢ, ʯʘʩʪʦ ʧʦʪʨʽʙʥʦ ʩʧʦʯʘʪʢʫ ʧʨʦʢʦʥʪʨʦʣʶʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʾʾ 
ʢʦʨʝʢʪʥʦʩʪʽ ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʨʦʙʠʪʠ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʨʝʢʪʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʨʫʯʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 
ʧʨʦʮʝʜʫʨʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʜʦʪʷʛʫʚʘʥʥʷ ʢʨʘʾʚ ʧʣʘʩʪʠʥ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʪʘ ʪʦʨʮʽʚ ʩʪʝʨʞʥʽʚ ʜʦ ʧʣʘʩʪʠʥ. 
ɯʥʦʜʽ ʮʶ ʧʨʦʮʝʜʫʨʫ ʜʦʚʦʜʠʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʚʽʯʽ, ʪʦʜʽ ʜʦʪʷʛʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʜʚʘ ʧʨʠʡʦʤʠ: 
ʩʧʦʯʘʪʢʫ ʦʜʥʽ ʧʣʘʩʪʠʥʠ ʧʽʜʪʷʛʫʶʪʴʩʷ ʜʦ ʽʥʰʠʭ, ʧʦʪʽʤ ʩʪʝʨʞʥʽ ʪʘ ʽʥʰʽ ʧʣʘʩʪʠʥʠ ʧʽʜʪʷʛʫʶʪʴʩʷ ʜʦ 
ʧʝʨʰʠʭ. ʗʢʱʦ ʭʘʨʘʢʪʝʨ ʤʦʜʝʣʽ ʪʘʢʠʡ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʜʦʪʷʛʫʚʘʥʥʷ, ʪʦ ʮʶ ʧʨʦʮʝʜʫʨʫ ʪʘʢʦʞ ʤʦʞʥʘ 
ʚʢʣʶʯʠʪʠ ʚ ʣʘʥʮʶʞʦʢ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʦʥʫʚʘʥʠʭ ʝʪʘʧʽʚ. ʇʨʠ ʯʦʤʫ ʥʘʚʽʪʴ ʜʚʽʯʽ. ɼʣʷ ʮʴʦʛʦ ʻ 
ʩʧʝʮʽʘʣʴʥʽ ʧʨʘʧʦʨʮʽ ʫ ʛʨʫʧʽ ʦʧʮʽʡ ʊʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ. 
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ʈʝʜʘʛʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ 

ʗʢ ̔ ʚ ʨʝʞʠʤʽ ɸʨʭʽʪʝʢʪʫʨʘ, ʚ ʨʝʞʠʤʽ ʂʦʥʩʪʨʫʢʮʽʾ ̔ ʥʩʪʨʫʤʝʥʪ ɺʢʘʟʽʚʢʘ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ, ʧʨʦʪʝ 
ʮʴʦʛʦ ʨʘʟʫ ʥʝ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝʣʽ, ʘ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʗʢʽ ʞ ʟʘʜʘʯʽ ʚʠʨʽʰʫʻ ʨʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ 
ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ? 

ʄʝʪʦʶ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʻ ʦʜʝʨʞʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ, ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʴʢʦʾ ʜʦ 
ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʙʫʜʽʚʣʽ, ʽ ʧʦʪʽʤ ʦʪʨʠʤʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 
ʧʦ ʄʂɽ. ʊʘʢʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʚʠʩʦʢʦʷʢʽʩʥʽ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʽ ʩʽʪʽ ʪʘ ʩʪʝʞʠʪʠ ʟʘ 
ʩʧʽʣʴʥʽʩʪʶ ʮʠʭ ʩʽʪʝʡ, ʜʦʟʚʦʣʷʪʠ ʩʪʚʦʨʶʚʘʪʠ ʷʢ ʩʧʨʦʱʝʥʽ, ʜʣʷ ʧʨʠʢʠʜʦʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʪʘʢ ʽ ʥʘʡʙʽʣʴʰ 
ʜʦʢʣʘʜʥʽ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʽ ʤʦʜʝʣʽ ʦʜʥʽʻʾ ʡ ʪʽʻʾ ʞ ʙʫʜʽʚʣʽ. ʗʢʱʦ ʘʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʧʦʙʫʜʦʚʘʥʘ ʟ 
ʚʽʟʫʘʣʽʟʘʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʚʦʥʘ ʧʦʚʠʥʥʘ ʣʝʛʢʦ ʪʘ ʰʚʠʜʢʦ ʫʩʫʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥʽ ʪʘ ʽʥʰʽ ʥʝʪʦʯʥʦʩʪʽ, ʷʢʽ ʫ 
ʚʽʟʫʘʣʽʟʘʮʽʡʥʠʭ ʤʦʜʝʣʷʭ ʥʝʨʽʜʢʽ. 

ʉʘʤʝ ʪʘʢʽ ʮʽʣʽ ʽ ʧʝʨʝʩʣʽʜʫʻ ʨʝʜʘʛʫʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʂʦʥʩʪʨʫʢʮʽʾ: ʧʨʦʩʪʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʚʠʧʨʘʚʠʪʠ ʤʦʞʣʠʚʽ 
ʥʝʪʦʯʥʦʩʪʽ, ʜʦʚʝʩʪʠ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʨʽʚʥʷ ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʩʪʚʦʨʠʪʠ ʚʠʩʦʢʦʷʢʽʩʥʽ ʩʢʽʥʯʝʥʥʦ-
ʝʣʝʤʝʥʪʥʽ ʩʽʪʽ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʮʽʣʝʡ ʫ ʨʝʞʠʤʽ ʂʦʥʩʪʨʫʢʮʽʾ ʻ ʥʠʟʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʂʦʨʦʪʢʦ ʦʧʠʰʝʤʦ ʮʽ 
ʽʥʩʪʨʫʤʝʥʪʠ, ʘ ʧʦʪʽʤ ʧʦʛʦʚʦʨʠʤʦ ʧʨʦ ʢʦʞʝʥ ʽʥʩʪʨʫʤʝʥʪ ʜʝʪʘʣʴʥʽʰʝ. 

 
ɺʠʜʽʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ 

 

ʉʪʚʦʨʝʥʥʷ ʘʙʦ ʧʝʨʝʩʪʚʦʨʝʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʝʣʝʤʝʥʪʽʚ ʽʟ 
ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝʣʽ. ʂʦʨʠʩʥʠʡ, ʢʦʣʠ ʪʨʝʙʘ 
ʦʥʦʚʠʪʠ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ ʽʟ ʘʨʭʽʪʝʢʪʫʨʥʦʾ, ʱʦ ʟʤʽʥʠʣʘʩʷ 

 
ʇʝʨʝʪʠʥ ï ̔ ʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʴʥʦʩʪʽ ʩʢʽʥʯʝʥʥʦ-
ʝʣʝʤʝʥʪʥʠʭ ʩʽʪʦʢ 

 
ʊʨʽʘʥʛʫʣʷʮʽʷ ï ̔ ʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʘʥʝʩʝʥʥʷ ʥʘ 
ʝʣʝʤʝʥʪʠ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʭ ʩʽʪʦʢ 

 

ʈʦʟʩʠʧʘʪʠ-ʩʢʣʝʾʪʠ ï ʽʥʩʪʨʫʤʝʥʪʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ 
ʧʦʜʨʽʙʥʠʪʠ ʝʣʝʤʝʥʪʠ ʥʘ ʜʨʽʙʥʽʰʽ ʽ ʟʛʨʫʧʫʚʘʪʠ ʾʭ ʧʦ-ʥʦʚʦʤʫ, 
ʥʘʧʨʠʢʣʘʜ, ʱʦʙ ʧʨʠʟʥʘʯʠʪʠ ʯʘʩʪʠʥʽ ʧʣʠʪʠ ʽʥʰʫ ʪʦʚʱʠʥʫ 

 
ɯʥʩʪʨʫʤʝʥʪʠ ʚʠʨʽʚʥʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ 

 
ɼʽʘʛʥʦʩʪʠʢʘ ï ʧʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʭ ʩʽʪʦʢ, ʢʦʣʽʟʽʡ 
ʪʘ ʽʥʰʽ ʧʝʨʝʚʽʨʢʠ 

 
ɿʘʧʠʩ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʄʂɽ 

ʂʨʽʤ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʜʦʩʪʫʧʥʠʭ ʚ ʨʝʞʠʤʽ ɺʢʘʟʽʚʢʘ, ̒ ʱʝ ʽʥʩʪʨʫʤʝʥʪʠ ʽʥʰʠʭ ʨʝʞʠʤʽʚ ʉʪʝʨʞʝʥʴ, ʇʣʘʩʪʠʥʘ, 
ʇʨʦʨʽʟ, ʊʦʯʢʠ/ɺʽʜʨʽʟʢʠ, ʅʘʚʘʥʪʘʞʝʥʥʷ, ʄʦʤʝʥʪ, ̫ʢʽ ʪʘʢʦʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʝʜʘʛʫʚʘʥʥʷ. 

ʇʽʩʣʷ ʪʘʢʦʛʦ ʢʦʨʦʪʢʦʛʦ ʦʧʠʩʫ ʙʽʣʴʰʦʩʪʽ ʤʦʞʣʠʚʦʩʪʝʡ ʉɸʇʌɯʈ-ʂʆʅʉʊʈʋʂʎɯɰ ʟ ʨʝʜʘʛʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ 
ʤʦʜʝʣʽ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ: ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʦʙ'ʻʜʥʫʚʘʪʠ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʽ ʩʽʪʽ, ʜʦʤʘʛʘʪʠʩʷ ʾʭ ʩʧʽʣʴʥʦʾ 
ʨʦʙʦʪʠ, ʩʪʚʦʨʶʚʘʪʠ ʚʽʜʩʫʪʥʽ ʩʪʝʨʞʥʽ ʪʘ ʧʣʘʩʪʠʥʠ ʟ ʧʨʦʨʽʟʘʤʠ. ɸʣʝ ʱʦ ʨʦʙʠʪʴ ʫ ʨʝʜʘʛʫʚʘʥʥʽ ʘʥʘʣʽʪʠʯʥʦʾ 
ʤʦʜʝʣʽ ʽʥʩʪʨʫʤʝʥʪ ʩʪʚʦʨʝʥʥʷ ʪʦʯʦʢ ʪʘ ʚʽʜʨʽʟʢʽʚ? ʑʦʙ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʮʝ ʧʠʪʘʥʥʷ, ʩʧʦʯʘʪʢʫ ʟʚʝʨʥʝʤʦ ʫʚʘʛʫ, ʱʦ 
ʫ ʉɸʇʌɯʈ-ʂʆʅʉʊʈʋʂʎɯɰ ʥʘʥʝʩʝʥʥʷ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʭ ʩʽʪʝʡ ʻ ʘʚʪʦʤʘʪʠʯʥʠʤ. ɿʤʽʥʠʪʠ ʘʚʪʦʤʘʪʠʯʥʦ 
ʟʛʝʥʝʨʦʚʘʥʫ ʩʽʪʢʫ ʥʝ ʤʦʞʥʘ, ʘ ʤʦʞʥʘ ʪʽʣʴʢʠ ʩʪʝʨʪʠ ʾʾ ʚʩʶ ʽ ʥʘʥʝʩʪʠ ʥʦʚʫ ʟ ʥʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɺʪʨʫʪʠʪʠʩʷ 
ʫ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʩʽʪʽ ʤʦʞʥʘ ʣʠʰʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ: ʚʠʟʥʘʯʠʚʰʠ ʥʦʚʽ ʧʘʨʘʤʝʪʨʠ ʪʨʽʘʥʛʫʣʷʮʽʾ ʪʘ ʟʤʽʥʠʚʰʠ 
ʟʦʚʥʽʰʥʽ ʢʦʥʪʫʨʠ ʧʣʘʩʪʠʥ. ɸʣʝ ʷʢʱʦ ʯʘʩʪʠʥʘ ʩʽʪʽ ʚʩʝ ʦʜʥʦ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʛʘʥʦʶ? ʊʦʜʽ ʪʨʝʙʘ ʥʘʩʠʣʴʥʦ 
ʟʤʫʩʠʪʠ ʧʨʦʮʝʜʫʨʫ ʪʨʽʘʥʛʫʣʷʮʽʾ ʨʦʟʙʠʚʘʪʠ çʧʦʛʘʥʫè ʜʽʣʷʥʢʫ ʷʢ ʩʣʽʜ, ʽ ʩʘʤʝ ʜʣʷ ʮʴʦʛʦ ʧʨʠʟʥʘʯʝʥʠʡ 
ʽʥʩʪʨʫʤʝʥʪ ʩʪʚʦʨʝʥʥʷ ʪʦʯʦʢ ʽ ʚʽʜʨʽʟʢʽʚ. ʅʘ ʨʠʩ. 8.9 ʟʦʙʨʘʞʝʥʦ ʜʚʘ ʚʘʨʽʘʥʪʠ ʨʦʟʙʠʚʢʠ: ʘʚʪʦʤʘʪʠʯʥʦ ʽ ʟ 
ʧʨʠʤʫʩʦʚʠʤʠ ʚʽʜʨʽʟʢʘʤʠ ï ʚʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʙʽʣʴʰ ʞʠʨʥʠʤʠ ʣʽʥʽʷʤʠ. ʊʘʢʽ ʧʨʠʤʫʩʦʚʽ ʪʦʯʢʠ ʪʘ ʚʽʜʨʽʟʢʠ 
ʪʨʽʘʥʛʫʣʷʮʽʾ ʥʘʟʠʚʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤʠ ʦʧʦʨʥʠʤʠ ʪʦʯʢʘʤʠ ʜʣʷ ʪʨʽʘʥʛʫʣʷʮʽʾ. ʉʘʤʝ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʮʠʭ 
ʜʦʜʘʪʢʦʚʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʪʘ ʚʽʜʨʽʟʢʽʚ ʥʘ ʧʣʘʩʪʠʥʠ ʩʣʫʞʠʪʴ ʽʥʩʪʨʫʤʝʥʪ ʊʦʯʢʠ/ɺʽʜʨʽʟʢʠ. 

ʊʝʧʝʨ ʧʝʨʝʡʜʝʤʦ ʜʦ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦʛʦ ʦʧʠʩʫ ʢʦʞʥʦʾ ʟ ʬʫʥʢʮʽʡ. 

ʂʥʦʧʢʠ ʛʨʫʧʠ ɺʠʙ̔ʨ ʦʙôʻʢʪʽʚ ʧʦ ʚʠʜʫ ̔ ʜʽʾ ʧʦʚʪʦʨʶʶʪʴ ʪʘʢʽ ʞ ʢʥʦʧʢʠ, ʜʦʩʪʫʧʥʽ ʚ ʽʥʩʪʨʫʤʝʥʪʽ ɺʢʘʟʽʚʢʘ ʨʝʞʠʤʫ 
ɸʨʭʽʪʝʢʪʫʨʘ. ʊʦʤʫ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʦʧʠʰʝʤʦ ʾʭ ʢʦʨʦʪʢʦ, ʘ ʟʘ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʤ ʦʧʠʩʦʤ ʤʦʞʥʘ ʟʚʝʨʥʫʪʠʩʷ 
ʜʦ ʨʦʟʜʽʣʫ 81 çʇʦʤʠʣʢʘ! ʅʝ ʚʢʘʟʘʥʦ ʽʤ'ʷ ʟʘʢʣʘʜʢʠ.è. 

 

 
ʈʝʞʠʤ ʦʜʠʥʦʯʥʦʾ ʚʢʘʟʽʚʢʠ 

 
ʈʝʞʠʤ ʚʢʘʟʽʚʢʠ ʨʘʤʢʦʶ 

 
ʌʽʣʴʪʨ ʚʢʘʟʽʚʢʠ 

ʆʢʨʽʤ ʚʽʜʦʤʠʭ ʪʨʴʦʭ ʢʥʦʧʦʢ ʜʦ ʨʝʞʠʤʫ ʚʢʘʟʽʚʢʠ ʚʽʜʥʦʩʠʪʴʩʷ ʪʘʢʦʞ ʽ ʥʦʚʘ ʢʥʦʧʢʘ: 

 
ʈʝʜʘʛʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ/ʚʽʜʨʽʟʢʽʚ ʜʣʷ ʪʨʽʘʥʛʫʣʷʮʽʾ. 

ʎʷ ʢʥʦʧʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʤʽʞ ʨʝʞʠʤʦʤ ʨʝʜʘʛʫʚʘʥʥʷ ʢʦʥʪʫʨʽʚ ʧʣʘʩʪʠʥ ʘʙʦ ʢʽʥʮʽʚ ʩʪʝʨʞʥʷ ʽ 
ʨʝʜʘʛʫʚʘʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʪʨʽʘʥʛʫʣʷʮʽʾ ʘʙʦ ʧʨʠʤʫʩʦʚʠʭ ʪʦʯʦʢ, ʷʢ ʤʠ ʾʭ ʥʘʟʚʘʣʠ ʨʘʥʽʰʝ. ʄʦʞʝ 
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ʙʫʪʠ ʪʘʢ, ʱʦ ʦʧʦʨʥʽ ʪʦʯʢʠ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʚʝʨʰʠʥʘʤʠ ʢʦʥʪʫʨʫ ʘʙʦ ʢʽʥʮʷʤʠ ʩʪʝʨʞʥʷ. ʊʦʜʽ ʩʪʘʻ ʥʝʟʨʦʟʫʤʽʣʠʤ, 
ʥʘʜ ʷʢʦʶ ʟ ʪʦʯʦʢ, ʱʦ ʩʧʽʚʧʘʜʘʶʪʴ: ʪʦʯʢʦʶ ʢʦʥʪʫʨʫ ʘʙʦ ʦʧʦʨʥʦʶ ʪʦʯʢʦʶ ʙʫʜʝ ʧʨʦʚʝʜʝʥʘ ʦʧʝʨʘʮʽʷ 
ʨʝʜʘʛʫʚʘʥʥʷ. ʂʥʦʧʢʘ ʈʝʜʘʛʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ/ʚʽʜʨʽʟʢʽʚ ʜʣʷ ʪʨʽʘʥʛʫʣʷʮʽ ʾʜʦʟʚʦʣʷʻ 
ʧʝʨʝʢʣʶʯʠʪʠʩʷ ʟ ʨʝʜʘʛʫʚʘʥʥʷ ʢʦʥʪʫʨʫ ʜʦ ʨʝʜʘʛʫʚʘʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʅʘ ʨʠʩ. 8.10 ʣʽʚʦʨʫʯ ʧʨʦʛʨʘʤʘ 
ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʚʠʯʘʡʥʦʤʫ ʨʝʞʠʤʽ: ʧʨʠ ʚʠʜʽʣʝʥʥʽ ʚʠʜʽʣʠʚʩʷ ʢʦʥʪʫʨ ʟ ʡʦʛʦ ʚʝʨʰʠʥʘʤʠ, ʘ ʦʧʦʨʥʽ ʪʦʯʢʠ 
ʚʽʜʟʥʘʯʠʣʠʩʷ ʭʨʝʩʪʠʢʘʤʠ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʾʭ ʨʝʜʘʛʫʚʘʥʥʷ ʟʘʙʦʨʦʥʝʥʦ. ʅʘ ʨʠʩ. 8.10, ʧʨʘʚʦʨʫʯ, ʧʨʦʛʨʘʤʘ 
ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʝʞʠʤʽ ʨʝʜʘʛʫʚʘʥʥʷ ʪʦʯʦʢ. ʊʫʪ, ʥʘʚʧʘʢʠ, ʚʝʨʰʠʥʠ ʢʦʥʪʫʨʫ ʥʝ ʚʽʜʤʽʪʠʣʠʩʷ, ʢʽʥʮʽ ʩʪʨʠʞʥʷ 
ʧʦʟʥʘʯʝʥʽ ʭʨʝʩʪʠʢʘʤʠ, ʱʦʙ ʧʦʢʘʟʘʪʠ, ʱʦ ʾʭ ʥʝ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ, ʘ ʦʧʦʨʥʽ ʪʦʯʢʠ ʚʽʜʤʽʯʝʥʽ ʷʢ ʜʦʩʪʫʧʥʽ ʜʣʷ 
ʨʝʜʘʛʫʚʘʥʥʷ. 

 

ʈʠʩ. 8.9 ɸʚʪʦʤʘʪʠʯʥʘ ʪʨʽʘʥʛʫʣʷʮʽʷ ï ʣʽʚʦʨʫʯ  
ʽ ʪʨʽʘʥʛʫʣʷʮʽʷ ʟ ʥʘʥʝʩʝʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʚʽʜʨʽʟʢʽʚ ï ʧʨʘʚʦʨʫʯ 

 

ʈʠʩ. 8.10 ɺʠʜʽʣʝʥʥʷ ʫ ʟʚʠʯʘʡʥʦʤʫ ʨʝʞʠʤʽ ï ʣʽʚʦʨʫʯ ʪʘ ʚʠʜʽʣʝʥʥʷ   
ʫ ʨʝʞʠʤʽ ʨʝʜʘʛʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʜʣʷ ʪʨʽʘʥʛʫʣʷʮʽʾ ï ʧʨʘʚʦʨʫʯ.  

ʆʢʨʫʞʥʦʩʪʷʤʠ ʟʦʙʨʘʞʝʥʽ ʦʧʦʨʥʽ ʪʦʯʢʠ 

 

ʅʘʩʪʫʧʥʠʡ ʥʘʙʽʨ ʢʥʦʧʦʢ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʧʦʚʪʦʨʶʻ ʦʜʥʦʡʤʝʥʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚ ʨʝʞʠʤʽ ɸʨʭʽʪʝʢʪʫʨʘ: 

 
ʈʝʜʘʛʫʚʘʪʠ ï ʟʘʤʽʱʫʻ ʧʦʪʦʯʥʫ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʩʪʨʫʤʝʥʪʫ ɺʢʘʟʽʚʢʘ ʥʘ ʧʘʥʝʣʴ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʩʪʘʥʥʴʦʛʦ ʚʢʘʟʘʥʦʛʦ ʦʙ'ʻʢʪʫ. 

 ʘʚʪʦ ï ʟʘʤʽʱʘʪʠ ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦ ʚʢʘʟʘʥʦʤʫ ʦʙ'ʻʢʪʫ ʘʚʪʦʤʘʪʠʯʥʦ. 

ʅʝʚʝʣʠʢʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʚʽʜ ʨʝʞʠʤʫ ɸʨʭʽʪʝʢʪʫʨʘ ̒  ʪʝ, ʱʦ ʧʨʘʧʦʨʝʮʴ ʘʚʪʦ ʟʘ ʫʤʦʚʯʘʥʥʷʤ ʚʠʤʢʥʝʥʦ, ʘ ʟʘ 
ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʜʽʣʝʥʥʷ ʚʠʚʦʜʷʪʴʩʷ ʫ ʚʽʢʥʦ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʚʦʜʷʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʧʦʪʦʯʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ. 

ʅʘʩʪʫʧʥʘ ʧʘʨʘ ʢʥʦʧʦʢ ʜʦʟʚʦʣʷʻ ʦʥʦʚʠʪʠ ʨʝʜʘʛʦʚʘʥʫ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ ʟ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʘʨʭʽʪʝʢʪʫʨʥʦʾ 
ʤʦʜʝʣʽ: 

 ʇʦʙʫʜʫʚʘʪʠ ʩʪʝʨʞʥʽ ʪʘ ʧʣʘʩʪʠʥʠ ʟ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ 

 ʈʦʟʧʽʟʥʘʶʯʠ ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ ʩʪʝʨʞʥʽʚ 

ʅʘʪʠʩʢʘʥʥʷ ʥʘ ʢʥʦʧʢʫ ʇʦʙʫʜʫʚʘʪʠ ʩʪʝʨʞʥʽ ʪʘ ʧʣʘʩʪʠʥʠ ʟ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ 
ʽʜʝʘʣʽʟʦʚʘʥʽ ʤʦʜʝʣʽ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʢʦʧʽʶʶʪʴʩʷ ʚ ʘʢʪʠʚʥʫ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ. 
ʗʢʱʦ ʘʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʚʞʝ ʤʽʩʪʠʣʘ ʽʜʝʘʣʽʟʦʚʘʥʽ ʤʦʜʝʣʽ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʢʦʧʽʶʶʪʴʩʷ, ʪʦ ʩʪʘʨʽ ʽʜʝʘʣʽʟʦʚʘʥʽ 
ʤʦʜʝʣʽ ʚʠʜʘʣʷʶʪʴʩʷ ʽ ʟʘʤʽʱʫʶʪʴʩʷ ʥʦʚʠʤʠ. ʊʘʢ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʟʘʩʪʘʨʽʣʽ ʝʣʝʤʝʥʪʠ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ, 
ʷʢʱʦ ʘʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʩʪʘʨʽʣʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʨʭʽʪʝʢʪʫʨʥʦʶ. 
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ʂʥʦʧʢʘ ʈʦʟʧʽʟʥʘʶʯʠ ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ ʩʪʝʨʞʥʽʚ ̒  ʦʧʮʽʻʶ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʢʦʤʘʥʜʠ ʇʦʙʫʜʫʚʘʪʠ 
ʩʪʝʨʞʥʽ ʪʘ ʧʣʘʩʪʠʥʠ ʟ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʩʪʝʨʞʥʷ ʧʦʣʷʛʘʻ ʫ ʩʧʨʦʙʽ 
ʧʨʠʚʝʜʝʥʥʷ ʜʦʚʽʣʴʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʦ ʦʜʥʦʛʦ ʽʟ ʧʝʨʝʨʽʟʽʚ, ʨʦʟʨʘʭʫʥʦʢ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʷʢʠʭ 
ʤʦʞʣʠʚʝ ʫ ʇʂ ʃɯʈɸ-ʉɸʇʈ. ʅʝʨʦʟʧʽʟʥʘʥʽ ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʫʣʽ ʷʢ 
ʯʠʩʝʣʴʥʠʡ ʦʧʠʩ, ʪʦʙʪʦ ʷʢ ʧʝʨʝʨʽʟ ʥʝʚʽʜʦʤʦʾ ʬʦʨʤʠ. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʥʝ 
ʟʘʚʞʜʠ, ʘ ʪʽʣʴʢʠ ʢʦʣʠ ʩʪʝʨʞʥʽ ʤʘʶʪʴ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ, ʩʬʦʨʤʦʚʘʥʠʡ ʟ ʜʦʚʽʣʴʥʦʛʦ ʢʦʥʪʫʨʫ. ʇʦʧʝʨʝʯʥʠʡ 
ʧʝʨʝʨʽʟ ʽʟ ʜʦʚʽʣʴʥʦʛʦ ʢʦʥʪʫʨʫ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʫ ʩʪʝʨʞʥʽʚ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʘʨʭʽʪʝʢʪʫʨʥʘ ʤʦʜʝʣʴ ʙʫʣʘ 
ʽʤʧʦʨʪʦʚʘʥʘ ʟ ʬʘʡʣʫ IFC, ʘʙʦ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʚʨʫʯʥʫ, ʽʟ ʧʣʷʤʠ ʰʪʨʠʭʫʚʘʥʥʷ. ʋ ʨʘʟʽ ʷʢʱʦ 
ʙʘʣʮʽ ʘʙʦ ʢʦʣʦʥʽ, ʽʜʝʘʣʽʟʦʚʘʥʘ ʤʦʜʝʣʴ ʷʢʦʾ ʟʘʨʘʟ ʢʦʧʽʶʻʪʴʩʷ ʚ ʧʦʪʦʯʥʫ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ ʙʫʜʽʚʣʽ, ʽ ʪʘʢ 
ʧʨʠʩʚʦʻʥʦ ʦʜʠʥ ʽʟ ʩʪʘʥʜʘʨʪʥʠʭ ʘʙʦ ʩʪʘʣʝʚʠʭ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ, ʘ 
ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʧʨʠʡʤʘʻʪʴʩʷ ʪʘʢ ʩʘʤʦ, ʷʢ ʫ ʚʠʭʽʜʥʽʡ ʙʘʣʮʽ ʘʙʦ ʢʦʣʦʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʥʦʧʢʘ 
ʈʦʟʧʽʟʥʘʶʯʠ ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ ʩʪʝʨʞʥʽʚ ʜʽʻ ʣʠʰʝ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʥʝ ʚʽʜʙʠʨʘʶʯʠ ʜʦʜʘʪʢʦʚʠʭ 
ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʦʤʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʪʨʠʤʘʪʠ ʾʾ ʫ ʥʘʪʠʩʥʫʪʦʤʫ ʩʪʘʥʽ ʧʦʩʪʽʡʥʦ. 

 

ʈʠʩ. 8.11 ʇʝʨʝʪʠʥ ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. 
ʃʽʚʦʨʫʯ ï ʩʣʽʜʠ ʧʝʨʝʪʠʥʽʚ ʩʧʽʚʧʘʜʘʶʪʴ.  

ʇʨʘʚʦʨʫʯ ï ʩʣʽʜʠ ʚʽʜ ʧʝʨʝʪʠʥʽʚ ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ. 

 

ʈʠʩ. 8.12 ʇʨʠʢʣʘʜʠ ʜʦʪʷʛʫʚʘʥʥʷ: ʢʦʥʪʫʨ 
ʧʣʘʩʪʠʥʠ ʜʦʪʷʛʫʻʪʴʩʷ ʜʦ ʙʘʣʢʠ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ 

ʧʦʙʣʠʟʫ ʮʴʦʛʦ ʢʦʥʪʫʨʫ 

ʅʘʩʪʫʧʥʘ ʬʫʥʢʮʽʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʝʨʝʪʠʥʽʚ ʝʣʝʤʝʥʪʽʚ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ 
ʨʦʙʦʪʠ ʮʽʻʾ ʬʫʥʢʮʽʾ ʫʪʚʦʨʶʶʪʴʩʷ ʪʦʯʢʠ ʽ ʚʽʜʨʽʟʢʠ ʧʝʨʝʪʠʥʫ, ʷʢʽ ʚʚʘʞʘʶʪʴʩʷ ʩʧʽʣʴʥʠʤʠ ʜʣʷ ʝʣʝʤʝʥʪʽʚ, ʱʦ 
ʧʝʨʝʪʠʥʘʶʪʴʩʷ. ʊʘʢʽ ʪʦʯʢʠ ʪʘ ʚʽʜʨʽʟʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʫʤʽʩʥʽʩʪʴ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʭ ʩʽʪʝʡ. 

 ɿʥʘʡʪʠ ʧʝʨʝʪʠʥ ʚʠʜʽʣʝʥʠʭ ʩʪʝʨʞʥʽʚ ʽ ʧʣʘʩʪʠʥ 

ɿʥʘʡʪʠ ʧʝʨʝʪʠʥ - ʦʟʥʘʯʘʻ ʟʥʘʡʪʠ ʩʣʽʜ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ ʥʘ ʽʥʰʦʤʫ. ʉɸʇʌɯʈ-ʂʆʅʉʊʈʋʂʎɯɰ ʟʜʘʪʥʠʡ 
ʟʥʘʭʦʜʠʪʠ ʧʝʨʝʪʠʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʝ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʦʩʽ ʦʙ'ʻʢʪʽʚ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʘʣʝ ʡ ʢʦʣʠ ʚʦʥʠ 
ʜʦʩʠʪʴ ʙʣʠʟʴʢʽ. ʇʨʠ ʢʦʞʥʦʤʫ ʧʝʨʝʪʠʥʽ ʰʫʢʘʻʪʴʩʷ ʜʚʘ ʩʣʽʜʠ: ʧʝʨʰʦʛʦ ʝʣʝʤʝʥʪʘ ʥʘ ʜʨʫʛʦʤʫ ʪʘ ʜʨʫʛʦʛʦ 
ʝʣʝʤʝʥʪʘ ʥʘ ʧʝʨʰʦʤʫ. ʊʦʯʢʠ-ʧʝʨʝʪʠʥʘʥʥʷ ʟʦʙʨʘʞʫʶʪʴʩʷ ʦʢʨʫʞʥʽʩʪʶ, ʘ ʧʝʨʝʪʠʥʘʥʥʷ-ʚʽʜʨʽʟʢʠ ʣʽʥʽʷʤʠ 
ʟʘʚʪʦʚʰʢʠ 2 ʪʦʯʢʠ, ʥʘ ʩʪʝʨʞʥʷʭ ï ʩʠʥʽʤʠ, ʥʘ ʧʣʘʩʪʠʥʘʭ ï ʬʽʦʣʝʪʦʚʠʤʠ. ɺ ʘʥʘʣʽʪʠʯʥʽʡ ʤʦʜʝʣʽ ʉɸʇʌɯʈ ʥʝʤʘʻ 
ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʫ çʧʝʨʝʪʠʥè, ʢʦʞʝʥ ʧʝʨʝʪʠʥ ʚʠʨʘʞʘʻʪʴʩʷ ʩʣʽʜʘʤʠ ʦʙ'ʻʢʪʽʚ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ. ʊʦʙʪʦ, 
ʷʢʱʦ ʩʠʥʽ ʪʘ ʬʽʦʣʝʪʦʚʽ ʪʦʯʢʠ ʯʠ ʚʽʜʨʽʟʢʠ ʻ, ʪʦ ʽ ʧʝʨʝʪʠʥ ʻ, ʘ ʷʢʱʦ ʪʦʯʦʢ ʥʝʤʘʻ, ʪʦ ʽ ʧʝʨʝʪʠʥʫ ʥʝʤʘʻ. ʑʦʙ 
ʫʪʚʦʨʠʪʠ ʧʝʨʝʪʠʥ, ʧʦʪʨʽʙʥʽ ʱʦʥʘʡʤʝʥʰʝ ʜʚʽ ʪʦʯʢʠ ʘʙʦ ʜʚʘ ʚʽʜʨʽʟʢʠ, ʧʦ ʦʜʥʦʤʫ ʥʘ ʢʦʞʥʦʤʫ ʟ ʝʣʝʤʝʥʪʽʚ, ʱʦ 
ʧʝʨʝʪʠʥʘʶʪʴʩʷ. ʅʘ ʨʠʩ. 8.11 ʧʦʢʘʟʘʥʦ ʜʚʘ ʚʠʧʘʜʢʠ ʧʝʨʝʪʠʥʫ: ʣʽʚʦʨʫʯ ï ʫ ʨʘʟʽ, ʷʢʱʦ ʦʩʴʦʚʽ ʩʪʝʨʞʥʽʚ ʽ 
ʧʣʘʩʪʠʥ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʘ ʧʨʘʚʦʨʫʯ ï ̫ ʢʱʦ ʚʦʥʠ ʙʣʠʟʴʢʽ, ʘʣʝ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩ.̫ 

ʆʪʞʝ, ʪʦʯʢʠ ʪʘ ʚʽʜʨʽʟʢʠ ʧʝʨʝʪʠʥʫ ʩʣʫʞʘʪʴ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʩʪʽ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʭ ʩʽʪʝʡ. ʇʦʷʩʥʠʤʦ 
ʮʝʡ ʧʨʦʮʝʩ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ. ʊʨʦʭʠ ʚʠʱʝ ʤʠ ʪʦʨʢʘʣʠʩʷ ʚʚʝʜʝʥʥʷ ʜʦ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʭ ʩʽʪʝʡ 
ʦʙʦʚ'ʷʟʢʦʚʠʭ ʪʦʯʦʢ ʪʘ ʚʽʜʨʽʟʢʽʚ (ʜʠʚ. ʨʠʩ. 8.9). ʊʦʯʢʠ ʪʘ ʚʽʜʨʽʟʢʠ ʧʝʨʝʪʠʥʫ ʪʘʢʦʞ ʻ ʜʦʜʘʪʢʦʚʠʤʠ ʦʧʦʨʥʠʤʠ 
ʪʦʯʢʘʤʠ ʜʣʷ ʪʨʽʘʥʛʫʣʷʮʽʾ ʽ ʪʘʢ ʩʘʤʦ, ʷʢ ʪʦʯʢʠ ʪʘ ʚʽʜʨʽʟʢʠ, ʱʦ ʜʦʜʘʶʪʴʩʷ ʚʨʫʯʥʫ ʚ ʨʝʞʠʤʽ ʊʦʯʢʠ/ɺʽʜʨʽʟʢʠ, 
ʧʽʩʣʷ ʪʨʽʘʥʛʫʣʷʮʽʾ ʩʪʘʶʪʴ ʚʫʟʣʘʤʠ ʪʘ ʨʝʙʨʘʤʠ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʾ ʩʽʪʽ. ʊʘʢ ʩʘʤʦ ʷʢ ʽ ʚʚʝʜʝʥʽ ʚʨʫʯʥʫ 
ʪʦʯʢʠ/ʚʽʜʨʽʟʢʠ, ʪʦʯʢʠ/ʚʽʜʨʽʟʢʠ ʧʝʨʝʪʠʥʽʚ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʩʫʚʘʪʠ ʚ ʨʝʞʠʤʽ ʈʝʜʘʛʫʚʘʥʥʷ 
ʜʦʜʘʪʢʦʚʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ/ʚʽʜʨʽʟʢʽʚ ʜʣʷ ʪʨʽʘʥʛʫʣʷʮʽʾ (ʜʠʚ. ʨʠʩ. 8.10). ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʩʪʚʦʨʝʥʠʤʠ ʚʨʫʯʥʫ 
ʪʦʯʢʘʤʠ/ʚʽʜʨʽʟʢʘʤʠ ʪʘ ʪʦʯʢʘʤʠ/ʚʽʜʨʽʟʢʘʤʠ, ʷʢʽ ʻ ʧʝʨʝʪʠʥʘʥʥʷʤʠ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ ʟʘʧʠʩʫ ʬʘʡʣʫ ʜʣʷ 
ʨʦʟʨʘʭʫʥʢʫ. ʊʦʯʢʠ, ʱʦ ʻ ʩʣʽʜʘʤʠ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʧʝʨʝʪʠʥʫ, ʫ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʽʡ ʩʭʝʤʽ ʩʪʘʶʪʴ ʦʜʥʠʤ 
ʚʫʟʣʦʤ. ʗʢʱʦ ʮʽ ʪʦʯʢʠ ʫ ʧʨʦʩʪʦʨʽ ʟʘʡʤʘʶʪʴ ʨʽʟʥʝ ʧʦʣʦʞʝʥʥʷ, ʪʦ ʚʦʥʠ ʟ'ʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʦʛʦ ʪʽʣʘ (ɸɾʊ), ʪʦʙʪʦ ʪʽʣʘ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʫʟʣʘʤʠ ʷʢʦʛʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʜʽʾ ʥʘ ʥʴʦʛʦ 
ʙʫʜ-ɹ̫ ʢʠʭ ʩʠʣ. 
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ʈʠʩ. 8.13 ʋʟʛʦʜʞʝʥʥʷ ʩʽʪʦʢ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 
ʘ) ʩʪʝʨʞʥʽʚ ʧʨʠ ʩʧʽʚʧʘʜʽʥʥʽ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ; ʙ) ʩʪʝʨʞʥʽʚ, ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʥʝ ʩʧʽʚʧʘʜʘʶʪ;ɹ  

ʚ) ʧʣʘʩʪʠʥ, ʚʽʜʨʽʟʢʠ ʧʝʨʝʪʠʥʫ ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ 

ʅʘ ʨʠʩ. 8.13 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʫʟʛʦʜʞʝʥʥʷ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʭ ʩʽʪʦʢ. ʅʘ ʨʠʩ. 8.13(ʘ) ̔  (ʙ) ʧʦʢʘʟʘʥʦ 
ʚʠʧʘʜʢʠ ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʩʪʝʨʞʥʽʚ. ʋ ʨʘʟʽ (ʘ) ʩʣʽʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʝʨʞʥʷ ʥʘ ʧʦʭʠʣʦʤʫ ʪʘ ʩʣʽʜ ʧʦʭʠʣʦʛʦ ʥʘ 
ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʩʧʽʚʧʘʜʘʶʪʴ, ʪʦʤʫ ʚ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʽʡ ʤʦʜʝʣʽ ʧʝʨʝʪʠʥ ʮʠʭ ʜʚʦʭ ʩʪʝʨʞʥʽʚ ʙʫʜʝ 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʜʥʠʤ ʟʘʛʘʣʴʥʠʤ ʚʫʟʣʦʤ. ʋ ʚʠʧʘʜʢʫ (ʙ) ʩʣʽʜʠ ʩʪʝʨʞʥʽʚ ʦʜʠʥ ʥʘ ʦʜʥʦʤʫ ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ ʫ 
ʧʨʦʩʪʦʨʽ, ʪʦʤʫ ʱʦʙ ʫʟʛʦʜʠʪʠ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʽ ʩʽʪʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʝ ʪʽʣʦ, ʚ ʷʢʝ 
ʚʭʦʜʠʪʴ ʜʚʘ ʚʫʟʣʠ. ʅʘ ʨʠʩ. 8.13 (ʚ) ʧʦʢʘʟʘʥʦ ʫʟʛʦʜʞʝʥʥʷ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʭ ʩʽʪʦʢ ʧʣʘʩʪʠʥ, ʷʢʽ ʭʦʯ ʽ ʥʝ 
ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʫ ʩʚʦʾʭ ʩʝʨʝʜʠʥʥʠʭ ʧʣʦʱʠʥʘʭ, ʘʣʝ ʟ ʷʢʦʾʩʴ ʧʨʠʯʠʥʠ ï ʥʘʧʨʠʢʣʘʜ, ʚʦʥʠ ʚʭʦʜʷʪʴ ʚ ʦʜʥʫ ʡ ʪʫ 
ʩʘʤʫ ʩʪʽʥʫ ʤʽʞ ʥʠʤʠ ï ʾ ʭ ʩʣʽʜ ʚʚʘʞʘʪʠ ʪʘʢʠʤʠ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ. ɺʽʜʨʽʟʢʠ ʧʝʨʝʪʠʥʫ ʧʨʠ ʪʨʽʘʥʛʫʣʷʮʽʾ 
ʧʝʨʝʭʦʜʷʪʴ ʫ ʨʝʙʨʘ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʾ ʩʽʪʢʠ, ʚʽʜʧʦʚʽʜʥʽ ʚʫʟʣʠ ʷʢʠʭ ʤʘʶʪʴ ʙʫʪʠ ʦʙ'ʻʜʥʘʥʽ. ʗʢʙʠ ʚʽʜʧʦʚʽʜʥʽ 
ʚʫʟʣʠ ʦʧʠʥʠʣʠʩʷ ʚ ʦʜʥʘʢʦʚʠʭ ʪʦʯʢʘʭ ʧʨʦʩʪʦʨʫ, ʪʦ ʫʪʚʦʨʠʚʩʷ ʙ ʦʜʠʥ ʚʫʟʦʣ ʟʘʤʽʩʪʴ ʢʦʞʥʦʾ ʧʘʨʠ ʚʫʟʣʽʚ, ʷʢ ʥʘ 
ʨʠʩ. 8.13(ʘ), ʘʣʝ ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ (ʚ) ʚʫʟʣʠ ʦʧʠʥʠʣʠʩʷ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʽ ʙʫʜʫʪʴ ʦʙ'ʻʜʥʘʥʽ ʚ ʘʙʩʦʣʶʪʥʦ 
ʞʦʨʩʪʢʽ ʪʽʣʘ, ʚ ʢʦʞʥʦʤʫ ʪʽʣʽ ʧʦ 2 ʚʫʟʣʠ. 

ʗʢʱʦ ʉɸʇʌɯʈ-ʂʆʅʉʊʈʋʂʎɯɰ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠ ʧʝʨʝʪʠʥ ʙʣʠʟʴʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʘʣʝ ʪʘʢʠʭ ʱʦ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ , 
ʪʦ ʯʠ ʥʝ ʤʦʞʥʘ ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʩʪʚʦʨʶʚʘʪʠ ʚ ʤʽʩʮʷʭ ʝʣʝʤʝʥʪʽʚ ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʽ ʪʽʣʘ, ʧʨʦʩʪʦ ʜʦʪʷʛʥʫʪʠ 
ʦʜʠʥ ʝʣʝʤʝʥʪ ʜʦ ʽʥʰʦʛʦ? ʊʘʢ ʤʦʞʥʘ! ɹʽʣʴʰʝ ʪʦʛʦ, ʜʦʪʷʛʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʧʝʨʝʪʠʥʦʤ ʽ ʧʘʨʘʤʝʪʨ 
ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ɼʦʪʷʛʫʚʘʪʠ: ʊʘʢ ʚʢʣʶʯʝʥʦ ʚ ʉɸʇʌɯʈ-ʂʆʅʉʊʈʋʂʎɯɰ ʟʘ ʫʤʦʚʯʘʥʥʷʤ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, 
ʧʝʨʝʜ ʧʝʨʝʪʠʥʦʤ ʚʠʢʦʥʫʻʪʴʩʷ ʜʦʪʷʛʫʚʘʥʥʷ, ʘ ʣʽʥʽʾ ʧʝʨʝʪʠʥʫ ʧʝʨʝʙʫʚʘʶʪʴ ʚʞʝ ʤʽʞ ʜʦʪʷʛʥʫʪʠʤʠ ʦʙ'ʻʢʪʘʤʠ. 
ʅʘ ʨʠʩ. 8.12 ʧʨʠʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʜʦʪʷʛʫʚʘʥʥʷ ʢʦʥʪʫʨʫ ʧʣʘʩʪʠʥʠ ʜʦ ʙʘʣʢʠ. ʗʢʱʦ ʚʽʜʢʣʶʯʠʪʠ ʧʘʨʘʤʝʪʨ 
ɼʦʪʷʛʫʚʘʪʠ: ʊʘʢ, ʪʦ ʜʦʪʷʛʫʚʘʥʥʷ ʥʝ ʚʠʢʦʥʫʚʘʪʠʤʝʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚ ʢʦʞʥʽʡ ʢʦʥʢʨʝʪʥʽʡ ʩʠʪʫʘʮʽʾ 
ʚʠʙʠʨʘʪʠ: ʩʣʽʜ ʜʦʪʷʛʥʫʪʠ ʝʣʝʤʝʥʪ ʜʦ ʦʧʦʨʠ ʘʙʦ ʟʘʣʠʰʠʪʠ ʡʦʛʦ ʷʢ ʻ, ʱʦʙ ʚʨʘʭʫʚʘʪʠ ʟʤʝʥʰʝʥʥʷ ʧʨʦʣʴʦʪʫ 
ʟʘ ʨʘʭʫʥʦʢ ʰʠʨʠʥʠ ʦʧʦʨʠ, ï ʦʙʠʜʚʽ ʮʽ ʤʦʞʣʠʚʦʩʪʽ ʣʝʛʢʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʫ ʉɸʇʌɯʈ-ʂʆʅʉʊʈʋʂʎɯɰ. 

ʊʝʧʝʨ, ʧʦʟʥʘʡʦʤʠʚʰʠʩʴ ʽʟ ʧʦʥʷʪʪʷʤʠ ʧʝʨʝʪʠʥʫ ʪʘ ʜʦʪʷʛʫʚʘʥʥʷ, ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʝʤʦ ʧʨʘʚʠʣʘ ʪʘ 
ʥʘʣʘʰʪʫʚʘʥʥʷ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʶ ʢʦʤʘʥʜʫ.  
ʇʨʘʚʠʣʦ 1: ʇʘʨʘʣʝʣʴʥʽ ʧʣʘʩʪʠʥʠ ʥʝ ʜʦʪʷʛʫʶʪʴʩʷ. ʎʝ ʚʠʢʣʠʢʘʥʦ ʪʠʤ, ʱʦ ʥʝ ʤʦʞʥʘ ʚʢʘʟʘʪʠ, ʷʢʠʡ ʝʣʝʤʝʥʪ 
ʩʣʽʜ ʜʦʪʷʛʫʚʘʪʠ ʜʦ ʽʥʰʦʛʦ. ɼʦʪʷʛʫʚʘʥʥʷ ʧʘʨʘʣʝʣʴʥʠʭ ʧʣʘʩʪʠʥ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ, ʨʝʜʘʛʫʶʯʠ ʢʦʥʪʫʨ 
ʧʣʘʩʪʠʥʠ ʚʨʫʯʥʫ, ʷʢ ʚʢʘʟʘʥʦ ʚ ʨʦʟʜʽʣʽ çʈʝʜʘʛʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʣʽʥʽʾè.  
ʇʨʘʚʠʣʦ 2: ɼʦʪʷʛʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʷʢʱʦ ʧʨʦʝʢʮʽʷ ʝʣʝʤʝʥʪʘ, ʱʦ ʜʦʪʷʛʫʻʪʴʩʷ, ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʽʣʽ 
ʽʥʰʦʛʦ. ʗʢʱʦ ʧʨʦʝʢʮʽʷ ʝʣʝʤʝʥʪʘ, ʱʦ ʜʦʪʷʛʫʻʪʴʩʷ, ʥʝ ʧʦʧʘʜʘʻ ʥʘ ʽʥʰʠʡ, ʜʦʪʷʛʫʚʘʥʥʷ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ.  
ʇʨʘʚʠʣʦ 3: ʗʢʱʦ ʢʽʥʝʮʴ ʩʪʝʨʞʥʷ ʜʦʪʷʛʫʻʪʴʩʷ ʜʦ ʢʽʣʴʢʦʭ ʝʣʝʤʝʥʪʽʚ, ʦʩʪʘʪʦʯʥʦ ʩʪʝʨʞʝʥʴ ʜʦʪʷʛʫʻʪʴʩʷ ʜʦ 
ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʦʛʦ ʝʣʝʤʝʥʪʘ. 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʝʨʝʪʠʥʫ ʻ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʪʦʯʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʅʘʛʘʜʘʻʤʦ, ʱʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʤʽʥʠʪʠ 
ʾʭ, ʤʦʞʥʘ, ʥʘʧʨʠʢʣʘʜ, ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ ʇʘʨʘʤʝʪʨʠ, ʢʦʣʠ ʚʠʜʽʣʝʥʥʷ ʫ ʚʽʢʥʽ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʽʜʩʫʪʥʻ. 
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ʈʠʩ. 8.14 ʇʘʨʘʤʝʪʨʠ ʧʝʨʝʪʠʥʫ ʪʘ ʜʦʪʷʛʫʚʘʥʥʷ 

ɼʦ ʥʘʣʘʰʪʫʚʘʥʴ ʧʝʨʝʪʠʥʫ ʪʘ ʜʦʪʷʛʫʚʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʛʨʫʧʠ ʊʦʯʥʽʩʪʴ: ʇʦʰʫʢʫ ʧʝʨʝʪʠʥʽʚ, 
ʂʫʪʦʚʘ, ɼʦʪʷʛʫʚʘʥʥʷ, ʉʧʽʚʧʘʜʽʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʠ ʛʨʫʧʠ ʇʦʰʫʢ ʧʝʨʝʪʠʥʽʚ: ɼʦʪʷʛʫʚʘʪʠ, ʇʝʨʝʪʠʥ ʦʩʴʦʚʠʭ, 
ʇʝʨʝʪʠʥ ʦʙ'ʻʤʽʚ, ʋʤ. ʧʦʜʦʚʞʝʥʥʷ ʩʪʨʠʞʥʷ. ʇʘʨʘʤʝʪʨ ʊʦʯʥʽʩʪʴ ʇʦʰʫʢʫ ʧʝʨʝʪʠʥʽʚ ʚʠʟʥʘʯʘʻ, ʯʠ ʚʚʘʞʘʪʠ 
ʪʘʢʠʤʠ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʩʪʝʨʞʥʽ ʪʘ ʧʣʘʩʪʠʥʠ,  ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʽʣʘʤʠ ʷʢʠʭ ʤʝʥʰʘ ʟʘ ʮʝʡ ʧʘʨʘʤʝʪʨ. ʗʢʱʦ 
ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʽʣʘʤʠ ʥʝ ʙʽʣʴʰʘ, ʪʦ ʝʣʝʤʝʥʪʠ ʚʚʘʞʘʶʪʴʩʷ ʪʘʢʠʤʠ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʽ ʜʣʷ ʥʠʭ ʚʠʢʦʥʫʻʪʴʩʷ 
ʜʦʪʷʛʫʚʘʥʥʷ ʽ ʧʝʨʝʪʠʥ. ʋʩʪʘʥʦʚʠʚʰʠ ʮʴʦʤʫ ʧʘʨʘʤʝʪʨʫ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ, ʤʦʞʥʘ ʟʤʫʩʠʪʠ ʧʝʨʝʪʥʫʪʠʩʷ ʜʦʩʠʪʴ 
ʚʽʜʜʘʣʝʥʽ ʦʙ'ʻʢʪʠ. ʇʘʨʘʤʝʪʨ ʊʦʯʥʽʩʪʴ ʂʫʪʦʚʘ ʚʠʟʥʘʯʘʻ, ʷʢʽ ʧʣʘʩʪʠʥʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʘʨʘʣʝʣʴʥʠʤʠ. 
ʇʣʘʩʪʠʥʠ, ʢʫʪ ʤʽʞ ʷʢʠʤʠ ʤʝʥʰʠʡ ʚʽʜ ʜʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʚʚʘʞʘʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʠʤʠ. ɼʦʪʷʛʫʚʘʥʥʷ 
ʧʘʨʘʣʝʣʴʥʠʭ ʧʣʘʩʪʠʥ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, ʘ ʷʢʱʦ ʧʘʨʘʣʝʣʴʥʽ ʧʣʘʩʪʠʥʠ ʜʦʩʠʪʴ ʙʣʠʟʴʢʽ, ʪʦ ʤʽʞ ʥʠʤʠ ʤʦʞʝ 
ʟʥʘʡʪʠʩʷ ʧʣʦʱʘʜʥʝ ʧʝʨʝʪʠʥʘʥʥʷ. ʇʣʦʱʘʜʥʝ ʧʝʨʝʪʠʥʘʥʥʷ ï ʮʝ ʧʝʨʝʪʠʥ, ʚ ʷʢʦʤʫ ʩʣʽʜʦʤ ʦʜʥʽʻʾ ʧʣʘʩʪʠʥʠ ʥʘ 
ʽʥʰʠʡ ʻ ʬʽʛʫʨʘ ʥʝʥʫʣʴʦʚʦʾ ʧʣʦʱʽ. ʇʣʦʱʘʜʥʝ ʧʝʨʝʪʠʥʘʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʤʦʚʽʨʥʫ ʧʦʤʠʣʢʫ. ʅʘʧʨʠʢʣʘʜ, 
ʧʣʦʱʘʜʥʝ ʧʝʨʝʪʠʥʘʥʥʷ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʟʦʥʫ, ʚ ʷʢʽʡ, ʪʦʚʱʠʥʘ ʧʣʘʩʪʠʥʠ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʪʦʚʱʠʥ ʧʣʘʩʪʠʥ, 
ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʢʦʥʪʫʨʠ ʧʣʘʩʪʠʥ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʘ 
ʟʘʤʽʩʪʴ ʟʦʥʠ ʧʝʨʝʪʠʥʫ ʩʪʚʦʨʠʪʠ ʧʣʘʩʪʠʥʫ ʧʦʜʚʽʡʥʦʾ ʪʦʚʱʠʥʠ. ʇʘʨʘʤʝʪʨ ʊʦʯʥʽʩʪʴ ʂʫʪʦʚʘ ʚʠʟʥʘʯʘʻ, ʫ ʷʢʠʭ 
ʚʠʧʘʜʢʘʭ ʩʣʽʜ ʜʦʪʷʛʫʚʘʪʠ ʢʨʘʡ ʧʣʘʩʪʠʥʠ ʜʦ ʥʝʧʘʨʘʣʝʣʴʥʦʛʦ ʨʝʙʨʘ. ʅʘ ʨʠʩ. 8.12 ʢʫʪʦʤ  ʧʦʟʥʘʯʝʥʦ ʢʫʪ ʤʽʞ 
ʢʨʘʻʤ ʧʣʘʩʪʠʥʠ ʪʘ ʧʨʠʣʝʛʣʦʶ ʙʘʣʢʦʶ. ʗʢʱʦ ʮʝʡ ʢʫʪ ʤʝʥʰʠʡ ʟʘ ʚʢʘʟʘʥʠʡ ʫ ʧʘʨʘʤʝʪʨʽ ʊʦʯʥʽʩʪʴ ʂʫʪʦʚʘ, ʪʦ 
ʜʦʪʷʛʫʚʘʥʥʷ ʙʫʜʝ ʚʠʢʦʥʘʥʦ. ʗʢʱʦ ʞ ʢʫʪ  ʙʽʣʴʰʠʡ ʟʘ ʮʝʡ ʧʘʨʘʤʝʪʨ, ʪʦ ʨʝʙʨʦ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʙʘʣʢʘ, 
ʙʫʜʝ ʚʚʘʞʘʪʠʩʷ ʥʝ ʢʨʘʡʦʚʦʶ ʦʧʦʨʦʶ, ʘ ʧʨʦʩʪʦ ʧʣʘʩʪʠʥʦʶ, ʱʦ ʧʨʦʩʪʦ ʚʭʦʜʠʪʴ ʫ ʪʽʣʦ, ʽ ʜʦʪʷʛʫʚʘʥʥʷ ʥʝ ʙʫʜʝ 
ʟʨʦʙʣʝʥʦ. ʇʘʨʘʤʝʪʨ ʊʦʯʥʽʩʪʴ ɿʙʽʛʫ ʚʧʣʠʚʘʻ ʪʽʣʴʢʠ ʥʘ ʦʧʝʨʘʮʽʶ ʜʦʪʷʛʫʚʘʥʥʷ ʽ ʟʘʜʘʻ, ʟʘ ʷʢʠʭ ʫʤʦʚ ʜʚʽ ʪʦʯʢʠ 
ʢʦʥʪʫʨʫ ʙʫʜʫʪʴ ʚʚʘʞʘʪʠʩʷ ʪʘʢʠʤʠ, ʱʦ ʟʙʽʛʘʶʪʴʩʷ. ʎʝʡ ʧʘʨʘʤʝʪʨ ʜʽʻ ʧʨʠ ʙʫʜʴ-̫ ʢʽʡ ʦʧʝʨʘʮʽʾ ʨʝʜʘʛʫʚʘʥʥʷ 
ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʗʢʱʦ ʪʦʯʢʠ ʢʦʥʪʫʨʫ ʚʠʷʚʣʷʶʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʤʝʥʰʝ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʚʦʥʠ ʩʢʣʝʶʶʪʴʩʷ 
ʚ ʦʜʥʫ ʪʦʯʢʫ, ʢʦʦʨʜʠʥʘʪʠ ʷʢʦʾ ʻ ʩʝʨʝʜʥʽʤ ʘʨʠʬʤʝʪʠʯʥʠʤ ʢʦʦʨʜʠʥʘʪ ʙʣʠʟʴʢʠʭ ʪʦʯʦʢ. ʇʘʨʘʤʝʪʨʠ ʛʨʫʧʠ ʇʦʰʫʢ 
ʇʝʨʝʪʠʥʽʚ: ɼʦʪʷʛʫʚʘʪʠ, ʇʝʨʝʪʠʥ ʦʩʴʦʚʠʭ, ʇʝʨʝʪʠʥ ʦʙôʻʤʽʚ ʚʠʟʥʘʯʘʻ, ʷʢʽ ʦʧʝʨʘʮʽʾ ʙʫʜʫʪʴ ʧʨʦʚʦʜʠʪʠʩʴ 

ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʢʥʦʧʢʫ ɿʥʘʡʪʠ ʧʝʨʝʪʠʥ ʚʠʜʽʣʝʥʠʭ ʩʪʝʨʞʥʽʚ ʽ ʧʣʘʩʪʠʥ . ʗʢʱʦ ʧʘʨʘʤʝʪʨ ɼʦʪʷʛʫʚʘʪʠ 
ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʧʦʣʦʞʝʥʥʽ ʅʽ, ʪʦ ʜʦʪʷʛʫʚʘʥʥʷ ʥʝ ʧʨʦʚʘʜʠʪʴʩʷ. ʅʘʚʧʘʢʠ, ʷʢʱʦ ʧʘʨʘʤʝʪʨ ɼʦʪʷʛʫʚʘʪʠ 
ʚʩʪʘʥʦʚʠʪʠ ʫ ʧʦʣʦʞʝʥʥʽ ʊʘʢ, ʘ ʧʘʨʘʤʝʪʨʠ ʇʝʨʝʪʠʥ ʦʩʴʦʚʠʭ ̔  ʇʝʨʝʪʠʥ ʦʙôʻʤʽʚ ï ʚ ʧʦʣʦʞʝʥʥʷ ʅ̔, ʙʫʜʝ 
ʟʜʽʡʩʥʝʥʦ ʪʽʣʴʢʠ ʜʦʪʷʛʫʚʘʥʥʷ, ʙʝʟ ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʪʠʥʽʚ. ʗʢʱʦ ʚʩʽ ʮʽ ʪʨʠ ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʚʝʩʪʠ ʚ ʧʦʣʦʞʝʥʥʷ 
ʅ̔, ʪʦ ʥʽ ʜʦʪʷʛʫʚʘʥʥʷ, ʥʽ ʧʝʨʝʪʠʥʫ ʦʙ'ʻʢʪʽʚ ʤʽʞ ʩʦʙʦʶ ʥʝ ʧʨʦʚʦʜʠʪʠʩʷ ʥʝ ʙʫʜʝ. ʇʨʦʪʝ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʩʽ ʮʽ ʪʨʠ 
ʧʘʨʘʤʝʪʨʠ ʚʠʤʢʥʝʥʽ, ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʷ ʧʦʰʫʢ ʧʝʨʝʪʠʥʽʚ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʽ ʚʽʜʨʽʟʢʽʚ ʤʽʞ ʩʦʙʦʶ ʽ ʟ ʢʦʥʪʫʨʘʤʠ 
ʦʙ'ʻʢʪʽʚ. ʆʩʪʘʥʥʽʡ ʧʘʨʘʤʝʪʨ, ʋʤ. ʧʦʜʦʚʞʝʥʥʷ ʩʪʝʨʞʥʷ, ʚʧʣʠʚʘʻ ʣʠʰʝ ʥʘ ʜʦʪʷʛʫʚʘʥʥʷ. ɺʽʥ ʚʠʟʥʘʯʘʻ, 
ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʽʥʮʷ ʩʪʝʨʞʥʷ ʚʟʜʦʚʞ ʡʦʛʦ ʦʩʽ, ʦʙ'ʻʢʪʠ ʚ ʤʝʞʘʭ ʷʢʦʛʦ ʚʚʘʞʘʶʪʴʩʷ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴ. 
ʗʢʱʦ ʪʘʢʽ ʦʙ'ʻʢʪʠ ʟʥʘʡʜʝʥʦ, ʢʽʥʝʮʴ ʩʪʝʨʞʥʷ ʙʫʜʝ ʧʨʦʜʦʚʞʝʥʦ ʜʦ ʥʴʦʛʦ, ʘ ʷʢʱʦ ʥʽ ï ʢʽʥʝʮʴ ʩʪʝʨʞʥʷ 
ʟʘʣʠʰʠʪʴʩʷ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʤʽʩʮʽ. ɯʥʰʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʬʫʥʢʮʽʶ ʜʦʪʷʛʫʚʘʥʥʷ ʩʪʝʨʞʥʽʚ, ʻ 
ʧʘʨʘʤʝʪʨ ʩʪʝʨʞʥʷ ɼʦʪʷʛʫʚʘʪʠ. ʎʝʡ ʧʘʨʘʤʝʪʨ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ ʇʦʯʘʪʦʢ ʽ ʢʽʥʝʮʴ, ʂʽʥʝʮʴ, ʇʦʯʘʪʦʢ 
ʽ ʅʝ ʜʦʪʷʛʫʚʘʪʠ. ɿʘ ʫʤʦʚʯʘʥʥʷʤ ʜʣʷ ʩʪʝʨʞʥʽʚ ʮʝʡ ʧʘʨʘʤʝʪʨ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʷ ʇʦʯʘʪʦʢ ʽ ʢʽʥʝʮʴ, 
ʜʦʟʚʦʣʷʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʜʦʪʷʛʫʚʘʥʥʷ ʦʙʦʭ ʢʽʥʮʽʚ ʩʪʝʨʞʥʷ. 

ʅʘʩʪʫʧʥʘ ʬʫʥʢʮʽʷ ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʧʝʨʝʪʠʥʽʚ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

 ʇʨʠʙʨʘʪʠ ʧʝʨʝʪʠʥʠ ʚʠʜʽʣʝʥʠʭ ʩʪʝʨʞʥʽʚ ʽ ʧʣʘʩʪʠʥ 

ʎʷ ʬʫʥʢʮʽʷ ʚʠʜʘʣʷʻ ʧʝʨʝʪʠʥ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʗʢʱʦ ʢʨʽʤ ʧʝʨʝʪʠʥʫ ʤʽʞ ʩʦʙʦʶ ʝʣʝʤʝʥʪʠ ʤʘʶʪʴ ʽʥʰʽ 
ʧʝʨʝʪʠʥʘʥʥʷ, ʚʠʜʘʣʷʶʪʴʩʷ ʪʽʣʴʢʠ ʪʽ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʽʥʰʽ ʟʘʣʠʰʘʶʪʴʩʷ ʙʝʟ ʟʤʽʥʠ. 
ɺʽʜʧʦʚʽʜʥʦ, ʷʢʱʦ ʚʠʜʽʣʝʥʦ ʣʠʰʝ ʦʜʠʥ ʝʣʝʤʝʥʪ, ʮʷ ʬʫʥʢʮʽʷ ʥʝ ʩʧʨʘʮʴʦʚʫʻ. ɯʥʰʠʤ ʩʧʦʩʦʙʦʤ ʚʠʜʘʣʠʪʠ 
ʧʝʨʝʪʠʥʘʥʥʷ ʻ ʚʠʜʘʣʝʥʥʷ ʪʦʯʦʢ ʧʝʨʝʪʠʥʽʚ ʚ ʨʝʞʠʤʽ ʈʝʜʘʛʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ/ʚʽʜʨʽʟʢʽʚ 
ʜʣʷ ʪʨʽʘʥʛʫʣʷʮʽʾ (ʜʠʚ. ʨʠʩ. 8.10), ʦʩʢʽʣʴʢʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʜʘʛʫʚʘʥʥʷ ʧʝʨʝʪʠʥʘʥʥʷ ʻ ʪʘʢʠʤʠ ʞ ʦʙ'ʻʢʪʘʤʠ, ʷʢ 
ʽ ʦʧʦʨʥʽ ʪʦʯʢʠ/ʚʽʜʨʽʟʢʠ, ʜʦʜʘʥʽ ʚʨʫʯʥʫ. 

ʅʘʩʪʫʧʥʘ ʪʨʽʡʢʘ ʢʥʦʧʦʢ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʥʘ ʩʪʝʨʞʥʽ ʽ ʧʣʘʩʪʠʥʠ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʾ ʩʽʪʢʠ: 

 ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʨʽʘʥʛʫʣʷʮʽʾ 

 ʊʨʽʘʥʛʫʣʶʚʘʪʠ ʚʠʜʽʣʝʥʽ ʩʪʝʨʞʥʽ ʪʘ ʧʣʘʩʪʠʥʠ 

 ʇʝʨʝʪʨʽʘʥʛʫʣʶʚʘʪʠ ʚʠʜʽʣʝʥʽ ʧʣʘʩʪʠʥʠ ʧʦ ʽʩʥʫʶʯʠʭ ʪʦʯʢʘʭ 

ʂʦʤʘʥʜʘ  ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʨʽʘʥʛʫʣʷʮʽʾ ʚʽʜʢʨʠʚʘʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ, ʷʢʝ ʜʦʟʚʦʣʷʻ 
ʥʘʣʘʰʪʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʛʝʥʝʨʦʚʘʥʠʭ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʭ ʩʽʪʦʢ. ʉɸʇʌɯʈ-ʂʆʅʉʊʈʋʂʎɯɰ ʤʘʻ ʪʨʠ 
ʛʝʥʝʨʘʪʦʨʠ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʭ ʩʽʪʦʢ: ʦʜʠʥ ʪʨʠʢʫʪʥʠʡ ʽ ʜʚʘ ʯʦʪʠʨʠʢʫʪʥʽ. ʆʙʠʜʚʘ ʯʦʪʠʨʠʢʫʪʥʽ ʛʝʥʝʨʘʪʦʨʠ 
ʤʦʞʫʪʴ ʦʢʨʽʤ ʯʦʪʠʨʠʢʫʪʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʽʪʦʢ ʛʝʥʝʨʫʚʘʪʠ ʽ ʪʨʠʢʫʪʥʽ ʝʣʝʤʝʥʪʠ. ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʜʚʦʤʘ 
ʯʦʪʠʨʠʢʫʪʥʠʤʠ ʛʝʥʝʨʘʪʦʨʘʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʷʢ ʚʦʥʠ ʚʝʜʫʪʴ ʩʝʙʝ ʙʽʣʷ ʦʧʦʨ ʽ ʚ ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ. ʉʽʪʢʠ, 
ʟʛʝʥʝʨʦʚʘʥʽ ʯʦʪʠʨʠʢʫʪʥʠʤ ʛʝʥʝʨʘʪʦʨʦʤ, ʻ ʨʝʛʫʣʷʨʥʠʤʠ ʚ ʧʨʦʛʦʥʦʚʠʭ ʟʦʥʘʭ, ʘ ʚ ʘʜʘʧʪʠʚʥʦʤʫ ʯʦʪʠʨʠʢʫʪʥʦʤʫ 
ʩʽʪʢʠ ʧʦʚʪʦʨʶʶʪʴ ʦʙʨʠʩʠ ʦʧʦʨ (ʨʠʩ. 8.15). 
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ʈʠʩ. 8.15 ʅʘʣʘʰʪʫʚʘʥʥʷ ʪʨʽʘʥʛʫʣʷʮʽʾ ʪʘ ʨʝʟʫʣʴʪʘʪ ʛʝʥʝʨʘʮʽʾ ʨʽʟʥʠʭ ʩʽʪʦʢ: ʪʨʠʢʫʪʥʦʾ, ʯʦʪʠʨʠʢʫʪʥʦʾ ʪʘ 
ʘʜʘʧʪʠʚʥʦʾ ʯʦʪʠʨʠʢʫʪʥʦʾ. 

ʆʩʥʦʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʛʝʥʝʨʘʮʽʾ ʩʽʪʦʢ ʧʣʘʩʪʠʥ ʻ ʂʨʦʢ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʫ ʜʦʚʞʠʥʫ ʨʝʙʨʘ 
ʪʨʠʢʫʪʥʠʢʘ ʘʙʦ ʯʦʪʠʨʠʢʫʪʥʠʢʘ ʩʽʪʢʠ. ʂʨʽʤ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʢʦʨʠʩʥʠʤ ʻ ʧʘʨʘʤʝʪʨ ɼʦʜʘʚʘʪʠ ʥʦʚ̔ ʪʦʯʢʠ, 
ʷʢʠʡ ʚ ʧʦʣʦʞʝʥʥ ̔ʅ̔ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʫ ʩʪ̔ʴ ʟôʻʜʥʫʶʯʠ ʪ̔ʣʴʢʠ ̔ ʩʥʫʶʯʽ ʦʧʦʨʥ ̔ʪʦʯʢʠ ̔  
ʚʽʜʨʽʟʢʠ. ɹʝʟʫʤʦʚʥʦ, ʮʝ ʪ̔ ʞ ʩʘʤ ̔ʦʧʦʨʥ ̔ʪʦʯʢʠ, ʷʢ ̔ʩʪʚʦʨʶʶʪʴʩʷ ̔ʥʩʪʨʫʤʝʥʪʦʤ ʊʦʯʢʠ/ɺʽʜʨʽʟʢʠ ̔  ʧʨʠ 
ʟʥʘʭʦʜʞʝʥʥʽ ʧʝʨʝʪʠʥʽʚ. 

ɼʣʷ ʛʝʥʝʨʘʮʽ ʾʩ̔ʪʦʢ ʩʪʝʨʞʥʽʚ ʧʝʨʝʜʙʘʯʝʥʠʡ ʪ̔ʣʴʢʠ ʦʜʠʥ ʧʘʨʘʤʝʪʨ: ʈʦʟʙʠʚʢʘ ʩʪʝʨʞʥʽʚ ʧʦ ʜʦʚʞʠʥʽ, ̫ʢʠʡ 
ʚʠʟʥʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʫ ʜʦʚʞʠʥʫ ʩʪʝʨʞʥʝʚʦʛʦ ʩʢʽʥʯʝʥʥʦʛʦ ʝʣʝʤʝʥʪʫ, ʥʘ ʷʢ ̔ʜʨʦʙʠʪʩɹʷ ʩʪʝʨʞʝʥʴ. 

ʂʦʞʥʦʤʫ ʩʪʝʨʞʥʶ ̔  ʧʣʘʩʪʠʥ ̔ʘʥʘʣ̔ʪʠʯʥʦ ʾʤʦʜʝʣ ̔ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʚʦʻʥʽ ̔ʥʜʠʚ̔ʜʫʘʣʴʥ ̔ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʪʨʽʘʥʛʫʣʷʮʽʾ. ʇʦʜʠʚʠʪʠʩʴ, ̫ʢ ̔ʥʘʣʘʰʪʫʚʘʥʥʷ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʨʠʩʚʦʻʥʦ ʝʣʝʤʝʥʪʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ 
ʤʦʞʥʘ ʚ ʧʘʨʘʤʝʪʨʘʭ ʝʣʝʤʝʥʪʫ ï ʚ ʧʘʥʝʣʽ ɺʣʘʩʪʠʚʦʩʪʽ ʘʙʦ ʇʘʨʘʤʝʪʨʠ. ʅʘʣʘʰʪʫʚʘʥʥʷ ʪʨʽʘʥʛʫʣʷʮʽʾ 
ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʧʣʘʩʪʠʥʘʭ ʫ ʧʘʨʘʤʝʪʨ ̔ʊʨʽʘʥʛʫʣʷʮʽʷ, ʘ ʚ ʩʪʝʨʞʥʷʭ ï ʫ ʧʘʨʘʤʝʪʨ ̔ʂʨʦʢ ʨʦʟʙʠʚʢʠ ʩʪʝʨʞʥʷ 
(ʨʠʩ. 8.16). 

 

ʈʠʩ. 8.16 ʅʘʣʘʰʪʫʚʘʥʥʷ ʪʨʽʘʥʛʫʣʷʮʽʾ ʚ ʧʘʨʘʤʝʪʨʘʭ  
ʘ) ʧʣʘʩʪʠʥ ʙ) ʩʪʝʨʞʥʽʚ ʚ) ʘʥʘʣʪ̔ʠʯʥʦ ʾʤʦʜʝʣ ̔

 

 

 

ʈʠʩ. 8.17 ʊʨʽʘʥʛʫʣʷʮʽʷ ʫ ʧʦʨʷʜʢʫ  
ʘ) ʚʽʜ ʤʝʥʰʦʛʦ ʢʨʦʢʫ ʜʦ ʙʽʣʴʰʦʛʦ  
ʙ) ʚʽʜ ʙʽʣʴʰʦʛʦ ʢʨʦʢʫ ʜʦ ʤʝʥʰʦʛʦ 

ʗʢʱʦ ʫ ʧʘʨʘʤʝʪʨʘ ʊʨʽʘʥʛʫʣʷʮʽʷ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʥʷ <ɿʘ ʫʤʦʚʯʘʥʥʷʤ> ʘʙʦ ʧʘʨʘʤʝʪʨʫ ʂʨʦʢ ʨʦʟʙʠʚʢʠ 
ʩʪʝʨʞʥʷ ï ʟʥʘʯʝʥʥʷ 0, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʘʥʦʤʫ ʝʣʝʤʝʥʪʫ ʥʝ ʧʨʠʩʚʦʻʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʪʨʽʘʥʛʫʣʷʮʽʾ. ʗʢʱʦ ʝʣʝʤʝʥʪʫ ʥʝ ʧʨʠʩʚʦʻʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʪʦ ʪʨʽʘʥʛʫʣʶʚʘʪʠʩʷ ʚʽʥ ʙʫʜʝ, 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʨʽʘʥʛʫʣʷʮʽʾ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʤʽʩʪʠʪʴ ʡʦʛʦ. 

ʂʦʤʘʥʜʘ  ʊʨʽʘʥʛʫʣʶʚʘʪʠ ʚʠʜʽʣʝʥʽ ʩʪʝʨʞʥʽ ʪʘ ʧʣʘʩʪʠʥʠ ʧʨʦʚʦʜʠʪʴ ʪʨʽʘʥʛʫʣʷʮʽʶ, ʪʦʙʪʦ ʥʘʥʦʩʠʪʴ ʥʘ 
ʝʣʝʤʝʥʪ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʫ ʩʽʪʴ. ʊʨʽʘʥʛʫʣʷʮʽʷ ʩʧʦʯʘʪʢʫ ʨʦʟʙʠʚʘʻ ʟʛʽʜʥʦ ʟ ʢʨʦʢʦʤ ʪʨʽʘʥʛʫʣʷʮʽʾ ʚʽʜʨʽʟʢʠ-
ʧʝʨʝʪʠʥʘʥʥʷ, ʩʪʚʦʨʝʥʽ ʢʦʤʘʥʜʦʶ ɿʥʘʡʪʠ ʧʝʨʝʪʠʥʘʥʥʷ ʚʠʜʽʣʝʥʠʭ ʩʪʝʨʞʥʽʚ ʽ ʧʣʘʩʪʠʥ, ̔  ʜʦʜʘʪʢʦʚʽ ʦʧʦʨʥʽ 


