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ʋ ɯɯ ʯʘʩʪʠʥʽ ʢʦʥʩʧʝʢʪʫ ʣʝʢʮʽʡ ʚʠʢʣʘʜʝʥʽ ʟʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʦʜʥʠʭ ʩʠʩʪʝʤ ʥʘʜʦʨʛʘʥʽʟʤʝʥʥʦʛʦ ʨʽʚʥʷ ï 

ʧʦʧʫʣʷʮʽʡ, ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ ʽ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. ʅʘʚʦʜʷʪʴʩʷ ʜʘʥʽ ʧʨʦ ʾʭʥʶ 
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ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʷʤʢʫ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ò   ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

 ʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 2009 



3 

 

 

 
 



4 

 

ʇ ɽ ʈ ɽ ɼ ʄ ʆ ɺ ɸ 

 

ɼʠʩʮʠʧʣʽʥʘ çɻʽʜʨʦʙʽʦʣʦʛʽʷè ʚʭʦʜʠʪʴ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ 

ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çʚʦʜʥʽ ʙʽʦʨʝʩʫʨʩʠè. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʟ ʛʽʜʨʦʙʦ̔ʣʦʛʽʾ ʤʘʻ ʥʘ ʤʝʪʽ ʥʘʜʘʪʠ 

ʩʪʫʜʝʥʪʘʤ ʟʘʛʘʣʴʥʽ ʟʥʘʥʥʷ ʧʨʦ ʩʢʣʘʜ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʽʩʥʫʚʘʥʥʷ ʛʽʜʨʦʙʽʦʪʠ ʷʢ ʥʝʚʽʜôʻʤʥʦʾ ʯʘʩʪʠʥʠ ʙʫʜʴ-ʷʢʦʛʦ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ. 

ʎʽ ʟʥʘʥʥʷ ʜʘʜʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʧʫʩʢʥʠʢʘʤ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʚʦʜʦʡʤʘʭ ʨʽʟʥʦʛʦ ʪʠʧʫ, ʟ ʤʝʪʦʶ 

ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʦʭʦʨʦʥʠ ʚʦʜʥʠʭ ʙʽʦʨʝʩʫʨʩʽʚ. 

ʋ ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ ʢʦʥʩʧʝʢʪʫ ʚʠʢʣʘʜʝʥʽ ʪʝʤʠ, ʜʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʦʩʦʙʣʠʚʦʩʪʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʛʽʜʨʦʙʽʦʥʪʽʚ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʜʦʨʛʘʥʽʟʤʝʥʥʠʭ ʩʠʩʪʝʤ. ʅʘʜʘʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʥʠʭ 

ʙʽʦʨʝʩʫʨʩʽʚ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʦʜʦʡʤ. ʇʨʠʚʝʜʝʥʽ ʜʘʥʽ 

ʧʨʦ ʤʦʨʷ ʽ ʚʥʫʪʨʽʰʥʽ ʚʦʜʦʡʤʠ ʋʢʨʘʾʥʠ, ʾʭʥʽʡ ʨʦʩʣʠʥʥʠʡ ʽ ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ. 

ʅʘ ʧʦʯʘʪʢʫ, ʚ ʨʦʟʜʽʣʽ 10 ʤʽʩʪʷʪʴʩʷ ʙʘʟʦʚʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʞʠʚʣʝʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʙʽʦʩʬʝʨʥʦʤʫ ʟʥʘʯʝʥʥʽ 

ʭʘʨʯʫʚʘʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʷʢ ʦʩʥʦʚʥʦʤʫ ʧʨʦʮʝʩʫ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʣʦʦʙʽʛ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ ʚ ʧʨʠʨʦʜʽ. 

ʈʦʟʜʽʣ 11 çʇʦʧʫʣʷʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚè ʧʨʠʩʚʷʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ 

ʧʦʧʫʣʷʮʽʡ ʷʢ ʥʘʜʦʨʛʘʥʽʟʤʝʥʥʠʭ ʩʠʩʪʝʤ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʾʭ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʚʽʜʪʚʦʨʝʥʥʷ ʽ ʜʠʥʘʤʽʢʘ, ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʥʫʪʨʽʧʦʧʫʣʷʮʽʡʥʠʭ ʚʽʜʥʦʩʠʥ. 

ʋ ʨʦʟʜʽʣʘʭ 12 çɻʽʜʨʦʙʽʦʮʝʥʦʟʠè ʽ 13 çɺʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠè 

ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʧʦʜʘʣʴʰʦʤʫ ʫʩʢʣʘʜʥʝʥʥʽ ʥʘʜʦʨʛʘʥʽʟʤʝʥʥʠʭ ʩʠʩʪʝʤ, 

ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʦʷʚʽ ʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭʥʶ 

ʩʪʽʡʢʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʬʦʨʤʠ ʚʟʘʻʤʠʥ ʤʽʞ 

ʦʢʨʝʤʠʤʠ ʚʠʜʘʤʠ ʪʘ ʨʽʟʥʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ. ʅʘʜʘʶʪʴʩʷ ʙʘʟʦʚʽ ʧʦʜʘʥʥʷ 

ʧʨʦ ʩʢʣʘʜ, ʩʪʨʫʢʪʫʨʫ, ʬʫʥʢʮʽʶ ʽ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤ. 

ʈʦʟʜʽʣ 14 çɹʽʦʣʦʛʽʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤè ʤʽʩʪʠʪʴ 

ʩʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʽʦʣʦʛʽʯʥʫ ʧʨʦʜʫʢʮʽʶ ʷʢ ʥʘʡʚʘʞʣʠʚʽʰʠʡ 

ʝʢʦʩʠʩʪʝʤʥʠʡ ʧʨʦʮʝʩ. ʅʘʜʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʜʫʢʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ 

ʨʽʟʥʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʽ ʨʦʟʤʽʨʥʠʭ ʛʨʫʧ ʚ ʨʽʟʥʠʭ ʨʘʡʦʥʘʭ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʦʜʦʡʤʘʭ, ʘʥʘʣʽʟʫʻʪʴʩʷ ʚʧʣʠʚ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʨʽʚʝʥʴ ʧʨʦʜʫʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ʅʘʚʦʜʷʪʴʩʷ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ 

ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʽ ʚʪʦʨʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʈʽʟʥʽ ʚʠʜʠ ʟʘʙʨʫʜʥʝʥʴ ʽ ʨʝʘʢʮʽʷ ʥʘ ʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʛʽʜʨʦʙʽʦʥʪʽʚ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʨʦʟʜʽʣʽ 15 çɿʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ ʪʘ ʨʦʣʴ ʛʽʜʨʦʙʽʦʥʪʽʚ ʫ 

ʾʭ ʦʯʠʱʝʥʥʽè. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʣʽʜʢʠ ʜʣʷ ʛʽʜʨʦʩʬʝʨʠ ʝʚʪʨʦʬʽʢʘʮʽʾ, 

ʪʦʢʩʠʬʽʢʘʮʽʾ, ʪʝʨʤʦʬʽʢʘʮʽʾ, ʨʘʜʽʦʥʫʢʣʽʜʥʦʛʦ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɸʥʘʣʽʟʫʻʪʴʩʷ ʨʦʣʴ ʛʽʜʨʦʙʽʦʥʪʽʚ ʫ ʧʨʦʮʝʩʘʭ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʦʡʤ. 
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ʋ ʨʦʟʜʽʣʽ 16 çɹʽʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ ʛʽʜʨʦʩʬʝʨʠè ʥʘʜʘʻʪʴʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʠʙʥʠʤ ʪʘ ʥʝʨʠʙʥʠʤ ʦʙôʻʢʪʘʤ ʧʨʦʤʠʩʣʫ, ʘ ʪʘʢʦʞ ʟʘʭʦʜʘʤ 

ʱʦʜʦ ʦʭʦʨʦʥʠ ʪʘ ʚʽʜʥʦʚʣʝʥʥʶ ʚʦʜʥʠʭ ʙʽʦʨʝʩʫʨʩʽʚ. ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʧʨʦ 

ʘʢʚʘʢʫʣʴʪʫʨʫ, ʤʘʨʠʢʫʣʴʪʫʨʫ, ʘʢʣʽʤʘʪʠʟʘʮʽʶ ʪʘ ʦʩʥʦʚʠ ʨʠʙʥʠʮʪʚʘ. 

ʈʦʟʜʽʣ 17 çʄʦʨʷ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʦʜʦʡʤʠ ʋʢʨʘʾʥʠè ʤʽʩʪʠʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʥʦʚʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʋʢʨʘʾʥʠ ï ʤʦʨʝʡ ʽ ʣʠʤʘʥʽʚ, ʦʟʝʨ, 

ʩʪʘʚʢʽʚ, ʚʦʜʦʩʭʦʚʠʱ ʽ ʢʘʥʘʣʽʚ. ʅʘʜʘʥʘ ʟʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʦʡʤ, 

ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʾʭʥʴʦʾ ʛʽʜʨʦʙʽʦʪʠ. ʇʨʠʜʽʣʝʥʘ 

ʫʚʘʛʘ ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʶ ʚʦʜʦʡʤ ʪʘ ʟʘʭʦʜʘʤ ʱʦʜʦ ʾʭ 

ʟʙʝʨʝʞʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʥʩʧʝʢʪ, ʏ. ɯɯ ʤʽʩʪʠʪʴ ʧʝʨʝʜʤʦʚʫ  ̔ 8 ʨʦʟʜʽʣʽʚ. ʋʩʽ 

ʨʦʟʜʽʣʠ ʟʘʚʝʨʰʫʶʪʴʩʷ ʟʘʧʠʪʘʥʥʷʤʠ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ. ɺ ʦʩʥʦʚʫ 

ʣʝʢʮʽʡʥʦʛʦ ʢʫʨʩʫ ʧʦʢʣʘʜʝʥʽ ʥʘʫʢʦʚʽ ʚʠʜʘʥʥʷ ʟ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʽ ʛʽʜʨʦʝʢʦʣʦʛʽʾ 

ʪʘ ʽʥʰʠʭ ʥʘʫʢ ʫ ʢʽʣʴʢʦʩʪʽ 10 ʧʦʩʠʣʘʥʴ. ʂʦʥʩʧʝʢʪ ʧʦʚʥʽʩʪʶ ʦʭʦʧʣʶʻ 

ʤʘʪʝʨʽʘʣ ʜʨʫʛʦʛʦ ʩʝʤʝʩʪʨʫ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ. ʂʦʥʩʧʝʢʪ ʨʦʟʨʘʭʦʚʘʥʠʡ 

ʥʘ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʧʨʦʜʦʚʞʫʶʪʴ ʚʠʚʯʘʪʠ ʦʩʥʦʚʠ ʛʽʜʨʦʝʢʦʣʦʛʽʾ ʧʘʨʘʣʝʣʴʥʦ ʟ 

ʚʠʚʯʝʥʥʷʤ ʪʘʢʠʭ ʜʠʩʮʠʧʣʽʥ ʷʢ ʟʦʦʣʦʛʽʷ, ʝʢʦʣʦʛʽʷ, ʙʦʪʘʥʽʢʘ, ʭʽʤʽʷ ʽ ʚʠʱʘ 

ʤʘʪʝʤʘʪʠʢʘ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ ʤʘʶʪʴ ʙʘʟʦʚʽ ʟʥʘʥʥʷ, 

ʦʪʨʠʤʘʥʽ ʥʘ ʙʘʟʽ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ. 
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10 ɾʀɺʃɽʅʅʗ ɻɯɼʈʆɹɯʆʅʊɯɺ 

 

ʋ ʙʽʦʩʬʝʨʥʦʤʫ ʘʩʧʝʢʪʽ ʞʠʚʣʝʥʥʷ ï ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʣʦʦʙʽʛ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ɿʝʤʣʽ. 

ʂʝʨʫʚʘʥʥʷ ʮʠʤ ʧʨʦʮʝʩʦʤ ʟ ʤʝʪʦʶ ʧʦʩʠʣʝʥʥʷ ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʪʨʽʙʥʦʾ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʚʦʜʠ ʡ ʦʭʦʨʦʥʠ ʯʠʩʪʦʪʠ 

ʚʦʜʦʡʤ ʚ ʫʤʦʚʘʭ ʾʭʥʴʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʣʶʜʩʪʚʘ. 

ɾʠʚʣʝʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʘʚʪʦʪʨʦʬʥʠʤ, ʛʝʪʝʨʦʪʨʦʬʥʠʤ ʽ 

ʤʽʢʩʦʪʨʦʬʥʠʤ, ʢʦʣʠ ʘʚʪʦʪʨʦʬʥʽ ʦʨʛʘʥʽʟʤʠ ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʤʽʨʦʶ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ (ʥʘʧʨʠʢʣʘʜ, ʦʜʥʦʢʣʽʪʠʥʥʽ ʚʦʜʦʨʦʩʪʽ). 

ʉʝʨʝʜ ʛʝʪʝʨʦʪʨʦʬʽʚ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʬʘʛʦʪʨʦʬʠ, ʱʦ ʧʦʾʜʘʶʪʴ ʞʠʚʽ 

ʦʨʛʘʥʽʟʤʠ ʘʙʦ ʯʘʩʪʢʠ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʽ ʩʘʧʨʦʬʽʪʠ (ʦʩʤʦʪʨʦʬʠ), ʷʢʽ 

ʟʜʝʙʽʣʴʰ ʭʘʨʯʫʶʪʴʩʷ ʦʩʤʦʪʠʯʥʦ, ʧʦʛʣʠʥʘʶʯʠ ʨʦʟʯʠʥʝʥʽ ʫ ʚʦʜʽ ʧʨʦʜʫʢʪʠ 

ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʤʝʪʘʙʦʣʽʪʠ ʽʥʰʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʙʘʢʪʝʨʽʾ ʡ 

ʛʨʠʙʠ). ɯʥʦʜʽ ʛʝʪʝʨʦʪʨʦʬʽʚ ʧʦʜʽʣʷʶʪʴ ʥʘ ʙʽʦʬʘʛʽʚ, ʱʦ ʭʘʨʯʫʶʪʴʩʷ ʞʠʚʠʤʠ 

ʦʨʛʘʥʽʟʤʘʤʠ, ʽ ʩʘʧʨʦʬʘʛʽʚ ï ʩʧʦʞʠʚʘʯʽʚ ʤʝʨʪʚʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. 

ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ, ʟʚʠʯʘʡʥʦ, ʜʦʩʠʪʴ ʫʤʦʚʥʠʡ, ʦʩʢʽʣʴʢʠ, ʥʘʧʨʠʢʣʘʜ, ʥʘʚʽʪʴ 

ʪʘʢʽ ʙʽʦʬʘʛʠ, ʷʢ ʨʠʙʠ, ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʪʨʠʪ, ʟʦʢʨʝʤʘ ʡʦʛʦ 

ʤʝʨʪʚʠʡ ʢʦʤʧʦʥʝʥʪ.  

ʆʩʦʙʣʠʚʦ ʩʢʣʘʜʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʬʦʨʤ ʞʠʚʣʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 

ʙʘʢʪʝʨʽʡ, ʚ ʷʢʠʭ ʝʥʝʨʛʝʪʠʯʥʠʡ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʦʙʤʽʥʠ ʥʝ ʦʙ'ʻʜʥʘʥʽ ʚ ʦʜʠʥ 

ʤʝʭʘʥʽʟʤ ʽ ʷʢʦʶʩʴ ʤʽʨʦʶ ʻ ʥʝʟʘʣʝʞʥʠʤʠ. ʉʝʨʝʜ ʘʚʪʦʪʨʦʬʥʠʭ ʙʘʢʪʝʨʽʡ 

ʨʦʟʨʽʟʥʷʶʪʴ ʭʝʤʦʣʽʪʦ-, ʬʦʪʦʣʽʪʦ- ʽ ʭʝʤʦʦʨʛʘʥʦʘʚʪʦʪʨʦʬʽʚ. ɺʩʽ ʚʦʥʠ ʚ 

ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʪʽʣʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʉʆ2, ʘʣʝ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʧʦʩʦʙʘʤʠ ʚʠʜʦʙʫʚʘʥʥʷ ʝʥʝʨʛʽʾ. ʍʝʤʦʣʽʪʦʘʚʪʦʪʨʦʬʠ 

(ʥʽʪʨʠʬʽʢʫʶʯʽ, ʚʦʜʥʝʚʽ, ʙʝʟʙʘʨʚʥʽ ʩʽʨʯʘʥʽ, ʜʝʷʢʽ ʪʽʦʥʦʚʽ, ʤʝʪʘʥʦʫʪʚʦʨʶʶʯʽ 

ʡ ʟʘʣʽʟʥʽ ʙʘʢʪʝʨʽʾ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʥʝʨʛʽʶ ʦʢʠʩʥʝʥʥʷ NH3, NO2
ï
, ʅ2, H2S 

ʘʙʦ ʽʥʰʠʭ ʚʽʜʥʦʚʣʝʥʠʭ ʨʝʯʦʚʠʥ. ʌʦʪʦʣʽʪʦʘʚʪʦʪʨʦʬʠ (ʮʽʘʥʦʙʘʢʪʝʨʽʾ, 

ʧʨʦʭʣʦʨʦʢʦʢʦʚʽ ʚʦʜʦʨʦʩʪʽ, ʟʝʣʝʥʽ ʡ ʧʫʨʧʫʨʥʽ ʩʽʨʯʘʥʽ ʙʘʢʪʝʨʽʾ) ʫʪʠʣʽʟʫʶʪʴ 

ʝʥʝʨʛʽʶ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ, ʭʝʤʦʦʨʛʘʥʦʘʚʪʦʪʨʦʬʠ ï ʝʥʝʨʛʽʶ ʦʢʠʩʥʝʥʥʷ 

ʤʝʪʘʥʦʣʫ, ʦʢʩʘʣʘʪʫ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ɻʝʪʝʨʦʪʨʦʬʥʽ ʙʘʢʪʝʨʽʾ, 

ʩʝʨʝʜ ʷʢʠʭ ʨʦʟʨʽʟʥʷʶʪʴ ʭʝʤʦʦʨʛʘʥʦ-, ʭʝʤʦʣʽʪʦ- ʽ 

ʬʦʪʦʦʨʛʘʥʦʛʝʪʝʨʦʪʨʦʬʽʚ, ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʦʙʤʽʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʟʘʟʚʠʯʘʡ ʚʫʛʣʝʮʴ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ʋ ʭʝʤʦʣʽʪʦʛʝʪʝʨʦʪʨʦʬʽʚ 

(ʩʫʣʴʬʘʪʚʽʜʥʦʚʣʶʶʯʽ, ʜʝʷʢʽ ʤʝʪʘʥʦʫʪʚʦʨʶʶʯʽ, ʪʽʦʥʦʚʽ ʙʘʢʪʝʨʽʾ ʪʘ ʽʥ.) 

ʝʥʝʨʛʽʷ ʯʝʨʧʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʦʢʠʩʥʝʥʥʷ ʅ2 ʽ S2ʆ3
2ï

 ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʚʽʜʥʦʚʣʝʥʥʷʤ ʉʆ2 ʽ SO4
2ï
. ʍʝʤʦʦʨʛʘʥʦʛʝʪʝʨʦʪʨʦʬʠ (ʙʽʣʴʰʽʩʪʴ ʘʝʨʦʙʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘʥʘʝʨʦʙʥʽ ʜʝʥʽʪʨʠʬʽʢʘʪʦʨʠ, ʜʝʷʢʽ ʙʝʟʙʘʨʚʥʽ ʩʽʨʢʦʙʘʢʪʝʨʽʾ 

ʪʘ ʽʥ.) ʟʜʦʙʫʚʘʶʪʴ ʝʥʝʨʛʽʶ, ʦʢʠʩʣʶʶʯʠ ʨʽʟʥʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, 

ʬʦʪʦʦʨʛʘʥʦʛʝʪʝʨʦʪʨʦʬʠ (ʥʝʩʽʨʯʘʥʽ ʧʫʨʧʫʨʥʽ ʙʘʢʪʝʨʽʾ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʝʥʝʨʛʽʶ ʩʚʽʪʣʘ.  
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ɼʞʝʨʝʣʘʤʠ ʞʠʚʣʝʥʥʷ ʛʝʪʝʨʦʪʨʦʬʥʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʧʨʘʢʪʠʯʥʦ ʻ ʚʩʽ 

ʬʦʨʤʠ ʞʠʚʦʾ ʽ ʥʝʞʠʚʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʫ ʚʦʜʦʡʤʘʭ. 

ɽʢʦʣʦʛʽʯʥʽ ʘʜʘʧʪʘʮʽʾ ʚʦʜʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʭʘʨʯʦʚʠʭ ʧʦʪʨʝʙ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʜʦʙʫʚʘʥʥʷ ʢʦʨʤʫ ʧʦʪʨʽʙʥʦʾ ʷʢʦʩʪʽ, ʪʦʙʪʦ 

ʦʙʫʤʦʚʣʶʶʪʴ ʚʠʙʽʨʢʦʚʽʩʪʴ, ʘʙʦ ʵʣʝʢʪʠʚʥʽʩʪʴ, ʞʠʚʣʝʥʥʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʭʘʨʯʦʚʽ ʘʜʘʧʪʘʮʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʞʠʚʣʝʥʥʷ, 

ʪʦʙʪʦ ʜʦʙʫʚʘʥʥʷ ʢʦʨʤʫ ʚ ʧʦʪʨʽʙʥʽʡ ʢʽʣʴʢʦʩʪʽ. 

 

10.1 ɰʞʘ ʛʽʜʨʦʙʽʦʥʪʽʚ 

 

ɰʞʝʶ ʛʝʪʝʨʦʪʨʦʬʥʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʚ ʦʩʥʦʚʥʦʤʫ ʻ ʞʠʚʽ ʘʙʦ ʤʝʨʪʚʽ 

ʦʨʛʘʥʽʟʤʠ, ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʠ ʾʭʥʴʦʛʦ ʨʦʟʢʣʘʜʫ ʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʉʪʦʩʦʚʥʦ 

ʜʦ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʛʽʜʨʦʙʽʦʥʪʽʚ ʢʦʣʦ ʤʦʞʣʠʚʠʭ ʜʞʝʨʝʣ ʭʘʨʯʫʚʘʥʥʷ 

ʟʚʫʞʫʻʪʴʩʷ, ʪʦʤʫ ʱʦ ʥʝ ʢʦʞʥʘ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ (ʆʈ) ʤʘʻ ʚʩʽ ʪʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʾʞʽ ʪʠʤʠ ʘʙʦ ʽʥʰʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ. ɰʞʘ, 

ʥʘʩʘʤʧʝʨʝʜ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʚʥʦʮʽʥʥʦʶ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʪʦʙʪʦ 

ʤʽʩʪʠʪʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʡ ʥʝʟʘʤʽʥʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʠʭ ʙʨʘʢʫʻ ʩʧʦʞʠʚʘʯʫ. 

ʅʝʧʦʚʥʦʮʽʥʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʦʜʥʠʭ ʭʘʨʯʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʤʦʞʝ 

ʢʦʤʧʝʥʩʫʚʘʪʠʩʷ ʩʧʦʞʠʚʘʥʥʷʤ ʽʥʰʠʭ, ʷʢʽ ʤʽʩʪʷʪʴ ʪʝ, ʯʦʛʦ ʥʝʤʘʻ ʚ ʧʝʨʰʠʭ. 

ɺʤʽʩʪ ʚʩʽʭ ʧʦʪʨʽʙʥʠʭ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʢʦʨʤʦʚʦʤʫ ʦʙ'ʻʢʪʽ ʱʝ ʥʝ 

ʨʦʙʠʪʴ ʡʦʛʦ ʧʦʚʥʦʮʽʥʥʦʶ ʾʞʝʶ. ʊʨʝʙʘ ʱʦʙ ʦʨʛʘʥʽʟʤ, ʱʦ ʩʧʦʞʠʚʘʻ ʜʘʥʠʡ 

ʭʘʨʯʦʚʠʡ ʩʫʙʩʪʨʘʪ, ʤʽʛ ʟʘʩʚʦʶʚʘʪʠ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʥʴʦʤʫ. 

ʅʘʧʨʠʢʣʘʜ, ʚʦʜʦʨʦʩʪʽ, ʫ ʚʠʧʘʜʢʫ ʟʘʢʦʚʪʫʚʘʥʥʷ ʾʭ ʫ ʥʝʟʨʫʡʥʦʚʘʥʦʤʫ ʩʪʘʥʽ, 

ʥʝ ʟʘʩʚʦʶʶʪʴʩʷ ʙʽʣʴʰʽʩʪʶ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʪʦʤʫ ʱʦ ʦʩʪʘʥʥʽ ʥʝ ʤʘʶʪʴ 

ʬʝʨʤʝʥʪʽʚ, ʱʦ ʨʦʟʱʝʧʣʶʶʪʴ ʢʣʽʪʢʦʚʠʥʫ ʦʙʦʣʦʥʦʢ. ʇʦʚʥʦʮʽʥʥʠʡ ʟʘ 

ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʡ ʜʦʙʨʝ ʟʘʩʚʦʶʚʘʥʠʡ ʭʘʨʯʦʚʠʡ ʦʙ'ʻʢʪ ʤʦʞʝ ʟʥʦʚ-ʪʘʢʠ ʥʝ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʩʧʦʞʠʚʘʯʘ ʯʝʨʝʟ ʩʚʦʶ ʥʝʧʨʠʩʪʫʧʥʽʩʪʴ, ʱʦ ʚ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ 

ʦʙʫʤʦʚʣʝʥʘ ʪʨʫʜʥʦʱʘʤʠ ʚʠʷʚʣʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʭʘʨʯʦʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʚ 

ʽʥʰʠʭ ï ʾʭʥʴʦʶ ʦʟʙʨʦʻʥʽʩʪʶ, ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʪʘ ʽʥ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʭʘʨʯʦʚʽ ʦʙ'ʻʢʪʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʝʚʠʛʽʜʥʦʩʪʽ. 

ʆʯʝʚʠʜʥʦ, ʷʢʱʦ ʥʘ ʟʜʦʙʫʚʘʥʥʷ ʡ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʾʞʽ ʚʠʪʨʘʯʘʻʪʴʩʷ ʙʽʣʴʰʝ 

ʝʥʝʨʛʽʾ, ʥʽʞ ʾʾ ʤʽʩʪʠʪʴʩʷ ʚ ʟʘʩʚʦʻʥʽʡ ʨʝʯʦʚʠʥʽ, ʪʦ ʩʧʦʞʠʚʘʥʥʷ ʪʘʢʦʛʦ ʦʙ'ʻʢʪʘ 

ʻ ʙʽʦʣʦʛʽʯʥʦ ʥʝʚʠʛʽʜʥʠʤ. ʂʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʥʝ ʤʦʞʫʪʴ ʭʘʨʯʫʚʘʪʠʩʷ 

ʨʘʢʦʧʦʜʽʙʥʠʤʠ ʚ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʤʝʥʰ 2 ʛϊʤï3, ʪʦʤʫ ʱʦ ʽʥʘʢʰʝ ʚʠʪʨʘʪʠ ʥʘ 
ʨʫʭ ʚʠʷʚʣʷʪʴʩʷ ʚʠʱʝ ʟʘ ʝʥʝʨʛʽʶ ʾʞʽ, ʱʦ ʟʘʢʦʚʪʫʻʪʴʩʷ. 

ɼʣʷ ʦʮʽʥʢʠ ʢʽʣʴʢʦʩʪʽ ʾʞʽ ʫ ʚʦʜʦʡʤʘʭ ʽ ʫʤʦʚ ʞʠʚʣʝʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ 

ʟʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʦʥʷʪʪʷ: ʢʦʨʤʦʚʽ ʨʝʩʫʨʩʠ, ʢʦʨʤʦʚʘ 

ʙʘʟʘ, ʢʦʨʤʥʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʦʨʤʦʤ. ʂʦʨʤʦʚʽ ʨʝʩʫʨʩʠ ʚʦʜʦʡʤʠ ï ʚʩʷ 

ʩʫʢʫʧʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ, ʧʨʦʜʫʢʪʽʚ ʾʭʥʴʦʛʦ ʨʦʟʢʣʘʜʫ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʻ ʾʞʝʶ ʜʣʷ ʛʽʜʨʦʙʽʦʥʪʽʚ. ʂʦʨʤʦʚʘ ʙʘʟʘ ï ʢʽʣʴʢʽʩʪʴ ʢʦʨʤʫ ʚ 

ʜʘʥʽʡ ʚʦʜʦʡʤʽ ʜʣʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʛʨʫʧʠ ʦʨʛʘʥʽʟʤʽʚ, ʪʦʙʪʦ ʪʘ ʯʘʩʪʠʥʘ 

ʢʦʨʤʦʚʠʭ ʨʝʩʫʨʩʽʚ ʷʢʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʘʥʠʤ ʩʧʦʞʠʚʘʯʝʤ. 

ʏʘʩʪʠʥʘ ʢʦʨʤʦʚʦʾ ʙʘʟʠ, ʱʦ ʫ ʜʽʡʩʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʾʤ, ʥʘʟʠʚʘʻʪʴʩʷ 
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ʢʦʨʤʥʽʩʪʶ ʚʦʜʦʡʤʠ ʚʽʜʥʦʩʥʦ ʜʘʥʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʇʽʜ ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ 

ʢʦʨʤʦʤ ʨʦʟʫʤʽʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʾʞʽ, ʩʧʦʞʠʚʘʥʦʶ ʧʦʧʫʣʷʮʽʻʶ 

ʚʠʜʫ ʚ ʜʘʥʽʡ ʚʦʜʦʡʤʽ, ʜʦ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʧʦʪʨʽʙʥʘ ʜʣʷ ʧʦʚʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ 

ʭʘʨʯʦʚʠʭ ʧʦʪʨʝʙ. 

ɺʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʨʦʬʽʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʚʦʜʦʡʤ, ʚʠʭʦʜʷʪʴ ʟ ʦʮʽʥʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʝʣʠʯʠʥ ʟʘʧʘʩʽʚ ʾʞʽ ʙʝʟ 

ʦʙʣʽʢʫ ʧʨʦʮʝʩʫ ʾʭʥʴʦʛʦ ʚʠʪʦʢʫ ʡ ʥʘʜʭʦʜʞʝʥʥʷ. ɹʽʣʴʰ ʪʦʯʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʢʦʨʤʦʚʽ ʨʝʩʫʨʩʠ, ʢʦʨʤʦʚʫ ʙʘʟʫ ʡ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʦʬʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʦʜʦʡʤ ʜʘʻ ʦʙʣʽʢ ʜʠʥʘʤʽʢʠ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʥʠʭ ʘʣʦʭʪʦʥʥʦʛʦ 

ʭʘʨʯʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʝʣʠʯʠʥʠ ʧʨʦʜʫʢʮʽʾ ʢʦʨʤʫ ʽ ʡʦʛʦ ʚʠʥʦʩʫ ʟʘ ʤʝʞʽ 

ʚʦʜʦʡʤʠ ʫ ʬʦʨʤʽ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʤʝʨʪʚʦʾ ʦʨʛʘʥʽʢʠ. 

 

10.1.1 ʂʦʨʤʦʚʽ ʨʝʩʫʨʩʠ  
 

ɼʦ ʢʦʨʤʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʛʘʣʦʤ, ʚʽʜʥʦʩʷʪʴ ʚʩʽ ʬʦʨʤʠ ʤʝʨʪʚʦʾ ʡ ʞʠʚʦʾ 

ʆʈ. ʇʝʨʰʦʾ ʫ ʚʦʜʦʡʤʘʭ ʥʝʟʤʽʨʥʦ ʙʽʣʴʰʝ, ʥʽʞ ʞʠʚʦʾ, ʘʣʝ ʚ ʧʨʦʮʝʩ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʣʦʦʙʽʛʫ ʚʦʥʘ ʚʪʷʛʫʻʪʴʩʷ ʩʣʘʙʢʽʰʝ. ʆʩʥʦʚʥʘ ʤʘʩʘ ʤʝʨʪʚʦʾ ʆʈ 

ʚʦʜʦʡʤ ʧʝʨʝʙʫʚʘʻ ʚ ʨʦʟʯʠʥʝʥʦʤʫ ʚʠʛʣʷʜʽ (ʨʦʟʯʠʥʝʥʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ï 

ʈʆʈ) ʡ ʫ ˇʨʫʥʪʘʭ, ʤʝʥʰʝ ʾʾ ʫ ʟʚʘʞʝʥʦʤʫ ʩʪʘʥʽ ʪʘ ʫ ʚʠʛʣʷʜʽ ʢʦʣʦʾʜʽʚ. 

ʉʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʫʛʣʝʮʶ ʈʆʈ ʫ ʚʦʜʘʭ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ, ʜʦʩʷʛʘʻ 3Ā10
12

 ʪ 

(1,5ï2 ʤʛϊʜʤï3). ʅʘ ʡʦʛʦ ʯʘʩʪʢʫ ʜʦʚʦʜʠʪʴʩʷ 90ï95% ʚʩʽʻʾ ʆʈ ʤʦʨʩʴʢʠʭ ʚʦʜ. 

ʑʦʨʽʯʥʦ ʨʽʢʠ ʚʠʥʦʩʷʪʴ ʫ ʉʚʽʪʦʚʠʡ ʦʢʝʘʥ ʙʣʠʟʴʢʦ 6Ā10
8
 ʪ ʈʆʈ. ʊʽʣʴʢʠ 

ʥʝʚʝʣʠʢʘ ʾʭʥʷ ʯʘʩʪʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʝʷʢʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ, ʧʝʨʝʚʘʞʥʦ 

ʙʘʢʪʝʨʽʷʤʠ, ʘ ʽʥʰʘ ʷʚʣʷʻ ʩʦʙʦʶ ʛʨʘʥʜʽʦʟʥʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʨʝʟʝʨʚ 

ʛʽʜʨʦʩʬʝʨʠ. 

ɺʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʆʈ (ʷʢʘ, ʜʦ ʨʝʯʽ, ʚʘʞʢʦ ʧʽʜʜʘʻʪʴʩʷ ʦʙʣʽʢʫ) 

ʤʽʩʪʠʪʴʩʷ ʫ ˇʨʫʥʪʘʭ ʚʦʜʦʡʤ. ʆʨʛʘʥʽʢʘ ˇʨʫʥʪʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʷʚʣʷʻ ʩʦʙʦʶ 

ʚʘʞʢʽ ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʦʨʛʘʥʽʟʤʘʤʠ ʬʦʨʤʠ ʨʝʯʦʚʠʥ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ 

ʧʝʨʝʙʫʚʘʻ ʥʘ ʛʣʠʙʠʥʘʭ, ʢʫʜʠ ʥʝ ʧʨʦʥʠʢʘʶʪʴ ʛʽʜʨʦʙʽʦʥʪʠ, ʟʘ ʚʠʥʷʪʢʦʤ 

ʜʝʷʢʠʭ ʙʘʢʪʝʨʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʆʈ ˇʨʫʥʪʫ, ʷʢ ʽ ʈʆʈ, ʫʪʚʦʨʶʻ ʚʝʣʠʯʝʟʥʠʡ, 

ʘʣʝ ʚʘʞʢʦ ʨʝʘʣʽʟʦʚʘʥʠʡ ʭʘʨʯʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʛʽʜʨʦʩʬʝʨʠ. ʑʦʨʽʯʥʦ ʚ ʜʦʥʥʽ 

ʚʽʜʢʣʘʜʝʥʥʷ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʥʘʜʭʦʜʠʪʴ ʙʣʠʟʴʢʦ 3Ā10
9
 ʪ ʟʘʚʠʩʣʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ (ɿʆʈ). ʇʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʨʝʯʦʚʠʥ 

ʤʽʩʪʠʪʴʩʷ ʚ ʪʦʚʱʽ ʚʦʜʠ. ɺ ʦʢʝʘʥʽ ʾʭ ʚʤʽʩʪ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʻ 0,03ï0,05 

ʤʛʉϊʜʤï3, ʱʦ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʦʙʩʷʛ ʚʩʽʻʾ ʛʽʜʨʦʩʬʝʨʠ ʜʘʻ ʧʨʠʙʣʠʟʥʦ 40ï70 

ʤʣʨʜ. ʪ. ɿʆʈ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʻ ʜʦʙʨʝ ʟʘʩʚʦʶʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽ ʪʦʤʫ 

ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʭʘʨʯʫʚʘʥʥʽ ʛʽʜʨʦʙʽʦʥʪʽʚ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜ ɿʆʈ 

ʨʦʟʫʤʽʻʪʴʩʷ ʜʝʪʨʠʪ, ʚ ʷʢʦʤʫ ʧʦʨʷʜ ʟ ʤʝʨʪʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʤʽʩʪʷʪʴʩʷ ʙʘʢʪʝʨʽʾ, ʷʢʽ ʻ ʯʫʜʦʚʠʤ ʢʦʨʤʦʤ ʜʣʷ ʚʩʽʣʷʢʠʭ ʪʚʘʨʠʥ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʤʦʨʩʴʢʦʤʫ ʜʝʪʨʠʪʽ ʚʤʽʩʪ ʙʘʢʪʝʨʽʡ, ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 

ʦʨʛʘʥʽʯʥʠʡ ʚʫʛʣʝʮʴ, ʜʦʩʷʛʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 4ï5%. ɺ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ɿʆʈ 

ʩʧʦʞʠʚʘʶʪʴ ʙʣʠʟʴʢʦ 25% ʚʩʽʭ ʬʦʨʤ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʘ ʡʦʛʦ ʯʘʩʪʢʘ ʚ ʨʘʮʽʦʥʽ 

ʪʚʘʨʠʥ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 50%. 
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ɾʠʚʘ ʆʈ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʛʽʜʨʦʩʬʝʨʽ ʟʜʝʙʽʣʴʰ ʦʨʛʘʥʽʟʤʘʤʠ 

ʧʣʘʥʢʪʦʥʫ, ʥʝʢʪʦʥʫ ʡ ʙʝʥʪʦʩʫ. ʍʦʯʘ ʾʾ ʚ ʪʠʩʷʯʽ ʨʘʟʽʚ ʤʝʥʰʝ, ʥʽʞ ʤʝʨʪʚʦʾ, 

ʚʦʥʘ ʷʚʣʷʻ ʩʦʙʦʶ ʦʩʥʦʚʫ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʥʘʩʝʣʝʥʥʷ ʛʽʜʨʦʩʬʝʨʠ. ʆʩʦʙʣʠʚʦ 

ʚʝʣʠʢʘ ʨʦʣʴ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʥʘ ʯʘʩʪʢʫ ʷʢʠʭ ʧʨʠʧʘʜʘʻ 

ʧʦʨʽʚʥʷʥʦ ʥʝʙʘʛʘʪʦ ʆʈ, ʘʣʝ ʷʢʽ, ʨʘʟʦʤ ʟ ʪʠʤ, ʧʦʩʽʜʘʶʪʴ ʧʝʨʰʝ ʤʽʩʮʝ ʷʢ 

ʜʞʝʨʝʣʦ ʭʘʨʯʫʚʘʥʥʷ ʪʚʘʨʠʥ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘʷʚʥʘ ʚ ʛʽʜʨʦʩʬʝʨʽ 

ʙʽʦʤʘʩʘ ʚʦʜʦʨʦʩʪʝʡ ʥʝʟʤʽʨʥʦ ʥʠʞʯʝ ʪʽʻʾ, ʢʦʪʨʘ ʚʽʜʪʚʦʨʶʻʪʴʩʷ ʥʠʤʠ 

ʧʨʦʪʷʛʦʤ ʨʦʢʫ: ʨʽʯʥʠʡ ʫʨʦʞʘʡ ʚʦʜʦʨʦʩʪʝʡ ʫ ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ ʜʦʩʷʛʘʻ 550 

ʤʣʨʜ. ʪ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ ʟʦʦʧʣʘʥʢʪʦʥʫ ʚʽʥ ʜʦʨʽʚʥʶʻ 53 ʤʣʨʜ. ʪ, ʜʣʷ 

ʟʦʦʙʝʥʪʦʩʫ ï 3 ʤʣʨʜ. ʪ ʽ ʜʣʷ ʥʝʢʪʦʥʫ ï 0,2 ʤʣʨʜ. ʪ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ 

ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ ʟʥʘʯʝʥʥʷ ʚʦʜʦʨʦʩʪʝʡ ʷʢ ʜʞʝʨʝʣʘ ʾʞʽ ʛʝʪʝʨʦʪʨʦʬʥʠʭ 

ʛʽʜʨʦʙʽʦʥʪʽʚ ʧʨʠʙʣʠʟʥʦ ʚ 10 ʨʘʟ ʚʠʱʝ, ʥʽʞ ʚʩʽʭ ʽʥʰʠʭ ʛʨʫʧ ʦʨʛʘʥʽʟʤʽʚ, ʥʝ 

ʚʨʘʭʦʚʫʶʯʽ ʙʘʢʪʝʨʽʡ. ʈʦʣʴ ʦʩʪʘʥʥʽʭ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʘ. ʗʢʱʦ ʚʟʷʪʠ 

ʜʦ ʫʚʘʛʠ ʛʨʘʥʜʽʦʟʥʽʩʪʴ ʧʨʦʜʫʢʫʚʘʥʥʷ ʙʘʢʪʝʨʽʡ ʫ ʛʽʜʨʦʩʬʝʨʽ ʽ ʾʭʥʶ ʚʠʩʦʢʫ 

ʟʘʩʚʦʶʚʘʥʽʩʪʴ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʮʝʡ ʢʦʤʧʦʥʝʥʪ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʫ 

ʢʦʨʤʦʚʠʭ ʨʝʩʫʨʩʘʭ ʛʽʜʨʦʙʽʦʥʪʽʚ. ʇʦʩʠʣʝʥʥʶ ʨʦʣʽ ʙʘʢʪʝʨʽʡ ʷʢ ʜʞʝʨʝʣʘ 

ʭʘʨʯʫʚʘʥʥʷ ʩʧʨʠʷʻ ʾʭʥʷ ʘʛʨʝʛʘʮʽʷ ʡ ʩʪʨʘʪʠʬʽʢʘʮʽʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʊʠʭʦʤʫ 

ʦʢʝʘʥʽ 20ï40% ʙʘʢʪʝʨʽʡ ʫʪʚʦʨʶʶʪʴ ʘʛʨʝʛʘʪʠ ʨʦʟʤʽʨʦʤ ʙʽʣʴʰʝ 4 ʤʢʤ, ʚ 

ɸʪʣʘʥʪʠʮʽ 45ï86% ʾʭ ʘʛʨʝʛʦʚʘʥʘ ʚ ʯʘʩʪʠʥʢʠ ʨʦʟʤʽʨʦʤ ʙʽʣʴʰʝ 1,5 ʤʢʤ. ʊʘʢʽ 

ʘʛʨʝʛʘʪʠ ʜʦʩʪʫʧʥʽ ʥʝ ʪʽʣʴʢʠ ʬʽʣʴʪʨʘʪʦʨʘʤ, ʘʣʝ ʡ ʬʘʛʦʪʨʦʬʘʤ (ʪʽ ʱʦ 

ʞʠʚʣʷʪʴʩʷ ʦʬʦʨʤʣʝʥʠʤʠ ʭʘʨʯʦʚʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʩʭʦʧʣʶʶʯʠ ʾʭ). 

ʅʘʧʨʠʢʣʘʜ, ʯʘʩʪʢʘ ʙʘʢʪʝʨʽʡ ʫ ʜʦʙʦʚʦʤʫ ʨʘʮʽʦʥʽ ʟʦʦʧʣʘʥʢʪʝʨʽʚ-ʬʽʣʴʪʨʘʪʦʨʽʚ 

ʚ ʪʨʦʧʽʯʥʠʭ ʨʘʡʦʥʘʭ ʊʠʭʦʛʦ ʦʢʝʘʥʫ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 10%. 

 

10.1.2 ʂʦʨʤʦʚʘ ʙʘʟʘ 

 

 ʅʘʷʚʥʽ ʫ ʚʦʜʦʡʤʘʭ ʢʦʨʤʦʚʽ ʨʝʩʫʨʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʛʽʜʨʦʙʽʦʥʪʘʤʠ ʚʢʨʘʡ ʥʝʧʨʦʧʦʨʮʽʡʥʦ, ʟʦʢʨʝʤʘ, ʩʣʘʙʢʦ ʫʪʠʣʽʟʫʻʪʴʩʷ ɿʆʈ ʡ 

ʦʩʦʙʣʠʚʦ ʈʆʈ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʨʦʟʯʠʥʝʥʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʻ ʦʜʥʠʤ ʟ 

ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʭʘʨʯʫʚʘʥʥʷ ʙʘʢʪʝʨʽʡ ʽ ʪʘʢʠʤ ʰʣʷʭʦʤ ʰʠʨʦʢʦ ʚʪʷʛʫʶʪʴʩʷ 

ʚ ʪʨʦʬʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ. ɺʠʢʦʨʠʩʪʘʥʥʶ ʈʆʈ ʙʘʢʪʝʨʽʷʤʠ ʩʧʨʠʷʻ ʾʾ 

ʘʜʩʦʨʙʮʽʷ ʥʘ ʯʘʩʪʢʘʭ ʜʝʪʨʠʪʫ ʡ ʩʪʽʥʢʘʭ ʧʫʭʠʨʮʽʚ ʛʘʟʫ, ʜʝ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʨʷʩʥʝ ʙʘʢʪʝʨʽʘʣʴʥʝ ʥʘʩʝʣʝʥʥʷ. ɺ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʟʯʠʥʝʥʫ 

ʦʨʛʘʥʽʢʫ ʙʘʛʘʪʦ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ. ʆʩʤʦʪʠʯʥʝ ʭʘʨʯʫʚʘʥʥʷ ʪʚʘʨʠʥ ʧʦʰʠʨʝʥʦ 

ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʛʣʠʥʘʥʥʷ ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʠʭ 

ʬʨʘʢʮʽʡ ʈʆʈ. ɺʦʜʦʨʦʩʪʷʤʠ ʨʦʟʯʠʥʝʥʘ ʦʨʛʘʥʽʢʘ ʩʧʦʞʠʚʘʻʪʴʩʷ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʥʘʜ 0,5 ʤʛ/ʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʬʫʟʽʡʥʦʛʦ ʤʝʭʘʥʽʟʤʫ; ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʥʰ 0,1 ʤʛ/ʣ, ʚʦʥʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʰʣʷʭʦʤ 

ʘʢʪʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʯʝʨʝʟ ʢʣʽʪʠʥʥʫ ʤʝʤʙʨʘʥʫ. ʉʝʨʝʜ ʈʆʈ ʥʘʡʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʷʢ ʜʞʝʨʝʣʘ ʦʩʤʦʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʤʘʶʪʴ ʘʤʽʥʦʢʠʩʣʦʪʠ, 

ʛʣʶʢʦʟʘ ʡ ʞʠʨʥʽ ʢʠʩʣʦʪʠ. 

ɿʆʈ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʯʘʩʪʠʥʢʘʤʠ ʜʝʪʨʠʪʫ, ʟʚʘʞʝʥʠʤʠ ʫ 

ʚʦʜʽ ʡ ʦʩʽʜʘʶʯʠʤʠ ʥʘ ˇʨʫʥʪ. ʂʨʽʤ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ʬʦʨʤʫʚʘʥʥʽ 
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ʜʝʪʨʠʪʫ ʚʝʣʠʢʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʤʽʥʝʨʘʣʴʥʽʡ ʩʫʩʧʝʥʟʽʾ. ʅʘ ʯʘʩʪʠʥʢʘʭ ʜʝʪʨʠʪʫ 

ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ 

ʥʘ ʧʦʚʝʨʭʥʽ, ʘʣʝ ʡ ʧʨʦʥʠʢʘʶʪʴ ʫʛʣʠʙ. ʈʦʟʚʠʪʢʫ ʙʘʢʪʝʨʽʡ ʥʘ ʯʘʩʪʠʥʢʘʭ 

ʜʝʪʨʠʪʫ ʩʧʨʠʷʻ ʘʜʩʦʨʙʮʽʷ ʥʘ ʾʭʥʽʡ ʧʦʚʝʨʭʥʽ ʈʆʈ, ʘ ʪʘʢʦʞ ʟʘʣʫʯʝʥʥʷ 

ʙʘʢʪʝʨʽʷʤʠ ʚ ʦʙʤʽʥ ʨʦʟʯʠʥʝʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽ ʛʘʟʽʚ. ʍʘʨʯʦʚʘ 

ʮʽʥʥʽʩʪʴ ʜʝʪʨʠʪʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʚ'ʷʟʘʥʘ ʟ ʡʦʛʦ ʧʦʭʦʜʞʝʥʥʷʤ, ʚʽʢʦʤ ʽ 

ʚʤʽʩʪʦʤ ʙʘʢʪʝʨʽʡ. 

ʉʝʨʝʜ ʜʝʪʨʠʪʦʬʘʛʽʚ ʻ ʙʘʛʘʪʦ ʙʝʥʪʠʯʥʠʭ ʬʦʨʤ (ʧʦʣʽʭʝʪʠ, ʦʣʽʛʦʭʝʪʠ, 

ʨʘʢʦʧʦʜʽʙʥʽ, ʤʦʣʶʩʢʠ), ʧʝʣʘʛʽʯʥʠʭ (ʽʥʬʫʟʦʨʽʾ, ʢʦʣʦʚʝʨʪʢʠ, ʛʽʣʣʷʩʪʦʚʫʩʽ ʡ 

ʚʝʩʣʦʥʦʛʽ ʨʘʢʦʧʦʜʽʙʥʽ) ʪʘ  ʨʷʜ ʽʥʰʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɹʘʢʪʝʨʽʷʤʠ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ 

ʤʽʨʽ ʭʘʨʯʫʶʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʠ ʚʩʽʭ ʪʠʧʽʚ ʪʚʘʨʠʥ, ʘʣʝ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 

ʚʦʥʠ ʤʘʶʪʴ ʚ ʨʘʮʽʦʥʽ ˇʨʫʥʪʦʾʜʥʠʭ ʬʦʨʤ ʽ ʩʝʩʪʦʥʦʬʘʛʽʚ. ɼʫʞʝ ʚʝʣʠʢʫ ʨʦʣʴ 

ʙʘʢʪʝʨʽʾ ʚʽʜʽʛʨʘʶʪʴ ʫ ʭʘʨʯʫʚʘʥʥʽ ʦʨʛʘʥʽʟʤʽʚ-ʬʽʣʴʪʨʘʪʦʨʽʚ. ʇʣʘʥʢʪʦʥʥʠʤʠ 

ʚʦʜʦʨʦʩʪʷʤʠ ʭʘʨʯʫʶʪʴʩʷ ʙʘʛʘʪʦ ʢʦʨʝʥʝʥʽʞʦʢ, ʨʘʜʽʦʣʷʨʽʾ, ʩʦʥʮʝʚʠʢʠ, ʙʘʛʘʪʦ 

ʤʦʣʶʩʢʽʚ (ʫʩʪʨʠʮʽ, ʤʽʜʽʾ), ʙʽʣʴʰʽʩʪʴ ʥʠʞʯʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ. ʉʝʨʝʜ ʨʠʙ 

ʬʽʪʦʧʣʘʥʢʪʦʥʦʤ ʞʠʚʣʷʪʴʩʷ ʪʠʭʦʦʢʝʘʥʩʴʢʘ ʩʘʨʜʠʥʘ, ʙʽʣʠʡ ʪʦʚʩʪʦʣʦʙʠʢ ʽ 

ʜʝʷʢʽ ʽʥʰʽ. ʌʽʪʦʙʝʥʪʦʩ ʩʣʫʞʠʪʴ ʾʞʝʶ ʜʣʷ ʜʝʷʢʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ, ʢʦʤʘʭ, 

ʤʦʣʶʩʢʽʚ, ʨʠʙ, ʯʝʨʝʧʘʭ ʽ ʩʩʘʚʮʽʚ, ʧʨʠʯʦʤʫ ʧʝʨʝʚʘʞʥʦ ʩʧʦʞʠʚʘʶʪʴʩʷ 

ʚʦʜʦʨʦʩʪʽ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʚʠʱʽ ʨʦʩʣʠʥʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʥʘʯʥʦ 

ʤʝʥʰʝ. ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʢʦʨʤʦʚʽʡ ʙʘʟʽ ʛʽʜʨʦʙʽʦʥʪʽʚ ʤʘʶʪʴ 

ʚʝʩʣʦʥʦʛʽ, ʛʽʣʣʷʩʪʦʚʫʩʽ ʡ ʝʚʬʘʫʟʠʻʚʽ ʨʘʢʦʧʦʜʽʙʥʽ, ʜʚʦʩʪʫʣʢʦʚʽ, ʯʝʨʝʚʦʥʦʛʽ ʡ 

ʛʦʣʦʚʦʥʦʛʽ ʤʦʣʶʩʢʠ, ʧʦʣʽʭʝʪʠ ʡ ʦʣʽʛʦʭʝʪʠ, ʨʠʙʠ. 

 

 

10.1.3 ʂʦʨʤʥʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʾʞʝʶ 

 

ʇʨʠ ʦʮʽʥʮʽ ʢʦʨʤʥʦʩʪʽ ʚʦʜʦʡʤ ʽ ʫʤʦʚ ʭʘʨʯʫʚʘʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʥʝ 

ʤʦʞʥʘ ʚʠʭʦʜʠʪʠ ʟ ʦʜʥʠʭ ʜʘʥʠʭ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʥʘʷʚʥʦʾ ʾʞʽ, ʘʙʦ ʪʽʻʾ, ʱʦ 

ʫʪʚʦʨʠʪʴʩʷ. ɺ ʜʽʡʩʥʦʩʪʽ, ʤʦʚʘ ʡʜʝ ʧʨʦ ʩʢʣʘʜʥʝ ʙʽʦʣʦʛʽʯʥʝ ʷʚʠʱʝ, ʢʦʣʠ 

ʪʚʘʨʠʥʥʽ ʩʧʦʞʠʚʘʶʯʽ ʡ ʩʧʦʞʠʚʘʥʽ ʦʨʛʘʥʽʟʤʠ ʧʦʚ'ʷʟʘʥʽ ʥʝ ʧʨʦʩʪʠʤ 

ʢʽʣʴʢʽʩʥʠʤ ʟʚ'ʷʟʢʦʤ, ʘʣʝ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʟʘʻʤʦʩʫʧʝʨʝʯʥʠʤʠ ʚʽʜʥʦʩʠʥʘʤʠ 

ʜʦʙʫʚʘʥʥʷ ʡ ʟʘʧʦʙʽʛʘʥʥʷ, ʱʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʬʦʨʤʘʭ 

ʘʜʘʧʪʘʮʽʡ, ʷʢʽ ʽʩʪʦʨʠʯʥʦ ʚʠʨʦʙʠʣʠʩʷ ʚ ʢʦʞʥʦʾ ʽʟ ʩʪʦʨʽʥ. ɹ. ʇ. ʄʘʥʪʝʡʬʝʣʴ ʫ 

ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʧʦʢʘʟʘʚ, ʱʦ ʧʦʚʦʜʞʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʢʦʨʤʫ ʩʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʧʽʜʩʪʘʚʽ ʘʜʘʧʪʘʮʽʾ ʜʦ ʦʚʦʣʦʜʽʥʥʷ ʩʚʦʻʶ ʞʝʨʪʚʦʶ ʡ, ʦʜʥʦʯʘʩʥʦ, 

ʟʙʝʨʝʞʝʥʥʷʤ ʩʝʙʝ ʚʽʜ ʟʥʠʱʝʥʥʷ ʭʠʞʘʢʘʤʠ. ʉʪʚʦʨʶʻʪʴʩʷ ʩʚʦʻʨʽʜʥʘ 

ʪʨʠʯʣʝʥʥʘ ʩʠʩʪʝʤʘ ï ʪʨʽʦʪʨʦʬ, ʚʽʜʥʦʩʠʥʠ ʚ ʷʢʽʡ ʚʟʘʻʤʦʟʘʣʝʞʥʽ ʡ 

ʚʟʘʻʤʦʦʙʫʤʦʚʣʝʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʦʮʽʥʢʠ ʫʤʦʚ ʭʘʨʯʫʚʘʥʥʷ ʧʦʨʷʜ ʟ 

ʜʘʥʠʤʠ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʭʘʨʯʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʧʦʪʨʽʙʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʾʭʥʶ 

ʜʦʩʪʫʧʥʽʩʪʴ. ʂʨʽʤ ʮʴʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʩʪʫʧʽʥʴ ʘʛʨʝʛʦʚʘʥʦʩʪʽ 

ʭʘʨʯʦʚʠʭ ʦʙ'ʻʢʪʽʚ. ʊʚʘʨʠʥʠ, ʱʦ ʬʽʣʴʪʨʫʶʪʴ ʾʞʫ, ʛʦʣʦʜʫʶʪʴ, ʢʦʣʠ ʾʾ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʥʘʜʪʦ ʤʘʣʘ, ʭʦʯʘ ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʝʣʠʯʝʟʥʘ. 
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ʗʢʱʦ ʫ ʩʧʦʞʠʚʘʯʽʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʚ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʚʠʨʦʙʣʷʣʠʩʷ 

ʚʩʽʣʷʢʽ ʘʜʘʧʪʘʮʽʾ ʜʦ ʦʚʦʣʦʜʽʥʥʷ ʞʝʨʪʚʦʶ, ʪʦ ʚ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʾʞʫ, ʟ'ʷʚʣʷʣʠʩʷ ʡ ʫʜʦʩʢʦʥʘʣʶʚʘʣʠʩʷ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʱʦ 

ʟʥʠʞʫʶʪʴ ʾʭʥʻ ʚʠʾʜʘʥʥʷ. ʊʘʢʽ ʘʜʘʧʪʘʮʽʾ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʬʦʨʤʽ ʤʘʩʢʫʚʘʥʥʷ, 

ʫʢʨʠʪʪʷ, ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ. 

ʄʘʩʢʫʚʘʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠʜʙʘʥʥʷʤ ʧʦʜʽʙʥʦʩʪʽ ʟ ʟʘʙʘʨʚʣʝʥʥʷʤ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʝʟʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʬʦʨʤʫ ʡ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ, 

ʤʽʤʽʢʨʽʻʶ, ʨʦʟʚʠʪʢʦʤ ʧʨʦʟʦʨʦʩʪʽ ʽ ʚ ʜʝʷʢʽ ʽʥʰʽ ʩʧʦʩʦʙʠ. ɼʫʞʝ ʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʷʢ ʟʘʩʽʙ ʤʘʩʢʫʚʘʥʥʷ, ʧʨʦʟʦʨʽʩʪʴ, ʚʣʘʩʪʠʚʘ ʜʝʷʢʠʤ 

ʽʥʬʫʟʦʨʽʷʤ, ʧʝʣʘʛʽʯʥʠʤ ʣʠʯʠʥʢʘʤ ʙʽʣʴʰʦʩʪʽ ʤʦʣʶʩʢʽʚ, ʨʘʢʦʧʦʜʽʙʥʠʭ, 

ʢʠʰʢʦʚʦʧʦʨʦʞʥʠʥʥʠʭ, ʧʦʣʽʭʝʪ, ʨʠʙ. 

ʋʢʨʠʪʪʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʛʣʠʙʣʝʥʥʷʤ ʫ ʨʽʟʥʽ ʩʫʙʩʪʨʘʪʠ, 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢ ʧʨʠʪʫʣʦʢ ʧʦʨʦʞʥʽʭ ʨʘʢʦʚʠʥ, ʧʦʙʫʜʦʚʦʶ ʨʽʟʥʠʭ 

ʙʫʜʠʥʦʯʢʽʚ, ʧʝʨʝʙʫʚʘʥʥʷʤ ʧʽʜ ʟʘʭʠʩʪʦʤ   ʽʥʰʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʩʧʦʩʽʙ ʫʢʨʠʪʪʷ ï ʟʘʢʘʧʫʚʘʥʥʷ ʚ ˇʨʫʥʪ, ʧʨʠʯʦʤʫ ʡʦʛʦ 

ʛʣʠʙʠʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʰʫʢʦʚʦʾ ʟʜʘʪʥʦʩʪʽ ʚʦʨʦʛʽʚ. 

ʂʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʡ ʟʘʭʠʩʪ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʝʣʠʢʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, 

ʤʽʮʥʽʩʪʶ ʡ ʦʟʙʨʦʻʥʽʩʪʶ ʧʦʢʨʠʚʽʚ, ʥʝʾʩʪʽʚʥʽʩʪʶ ʪʢʘʥʠʥ, ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ. ʗʢ 

ʧʨʘʚʠʣʦ, ʚʝʣʠʢʽ ʜʽʘʪʦʤʦʚʽ ʚʦʜʦʨʦʩʪʽ ʩʣʘʙʢʽʰʝ ʚʠʾʜʘʶʪʴʩʷ ʨʘʯʢʘʤʠ, ʥʽʞ 

ʜʨʽʙʥʽʰʽ, ʚʠʩʦʢʝ ʪʽʣʦ ʚ ʜʝʷʢʠʭ ʨʠʙ ʯʘʩʪʦ ʨʷʪʫʻ ʾʭ ʚʽʜ ʭʠʞʘʢʽʚ, ʚʝʣʠʢʽ 

ʤʦʣʶʩʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʠʙʘʤʠ ʨʽʜʰʝ ʜʨʽʙʥʠʭ. ʇʘʥʮʠʨʥʽ ʢʦʣʦʚʝʨʪʢʠ, 

ʦʟʙʨʦʻʥʽ ʛʦʩʪʨʠʤʠ ʰʠʧʘʤʠ, ʚʠʾʜʘʶʪʴʩʷ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ ʙʝʟʧʘʥʮʠʨʥʽ. 

ɼʘʣʝʢʦ ʥʝ ʚʩʽʤʘ ʪʚʘʨʠʥʘʤʠ ʧʦʾʜʘʶʪʴʩʷ ʛʦʣʢʦʰʢʽʨʽ, ʱʦ ʤʘʶʪʴ ʤʽʮʥʠʡ 

ʧʘʥʮʠʨ ʽ ʦʟʙʨʦʻʥʽ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʛʦʣʦʢ, ʜʦ ʪʦʛʦ ʞ ʥʝʨʽʜʢʦ ʦʪʨʫʡʥʠʭ. 

ʏʝʨʝʟ ʛʦʩʪʨʠʡ ʩʧʝʮʠʬʽʯʥʠʡ ʟʘʧʘʭ ʧʝʨʝʚʘʞʥʦʶ ʙʽʣʴʰʽʩʪʶ ʪʚʘʨʠʥ ʥʝ 

ʩʧʦʞʠʚʘʶʪʴʩʷ ʛʫʙʢʠ. ʆʪʨʫʡʥʽ ʜʣʷ ʙʘʛʘʪʴʦʭ ʪʚʘʨʠʥ ʱʫʧʘʣʴʮʽ ʩʠʬʦʥʦʬʦʨ ʽ 

ʥʝʤʘʪʦʮʠʩʪʠ ʘʢʪʠʥʽʡ. ɽʬʝʢʪʠʚʥʦ ʟʘʭʠʱʘʻ ʚʽʜ ʭʠʞʘʢʽʚ ʚʝʣʠʢʘ ʰʚʠʜʢʽʩʪʴ 

ʨʫʭʫ. 

 

10.2 ʉʧʦʩʦʙʠ ʜʦʙʫʚʘʥʥʷ ʾʞʽ 

 

ʋ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʭʘʨʯʫʚʘʥʥʷ ʚʦʜʥʠʭ ʪʚʘʨʠʥ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʢʟʦʛʝʥʥʦ ʡ ʥʘʙʘʛʘʪʦ ʨʽʜʰʝ ï ʝʥʜʦʛʝʥʥʦ, ʢʦʣʠ ʾʞʘ ʥʝ 

ʥʘʜʭʦʜʠʪʴ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʣʷ ʣʠʯʠʥʦʢ ʙʘʛʘʪʴʦʭ ʙʝʟʭʨʝʙʝʪʥʠʭ 

ʽ ʨʠʙ ʭʘʨʘʢʪʝʨʥʦ ʟʤʽʰʘʥʝ ʭʘʨʯʫʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ 

ʤʦʣʦʜʴ ʭʘʨʯʫʻʪʴʩʷ ʟʘʣʠʰʢʦʤ ʞʦʚʪʢʘ ʽ ʦʜʥʦʯʘʩʥʦ ʰʣʷʭʦʤ ʟʘʭʦʧʣʝʥʥʷ 

ʢʦʨʤʫ ʟʟʦʚʥʽ. ɽʥʜʦʛʝʥʥʝ ʭʘʨʯʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʯʦʚʠʥ ʚʣʘʩʥʦʛʦ ʪʽʣʘ ʡ ʪʠʭ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʩʠʤʙʽʦʪʠʯʥʠʭ ʚʦʜʦʨʦʩʪʷʭ, 

ʱʦ ʧʦʩʝʣʷʶʪʴʩʷ ʫʩʝʨʝʜʠʥʽ ʛʽʜʨʦʙʽʦʥʪʽʚ (ʟʦʦʭʣʦʨʝʣʠ ʽ ʟʦʦʢʩʘʥʪʝʣʠ). ʗʢ 

ʧʨʘʚʠʣʦ, ʪʚʘʨʠʥʠ, ʱʦ ʦʜʝʨʞʫʶʪʴ ʾʞʫ ʨʝʛʫʣʷʨʥʦ (ʥʘʧʨʠʢʣʘʜ, ʛʽʣʣʷʩʪʦʚʫʩʽ 

ʨʘʯʢʠ), ʟʜʘʪʥʽ ʛʦʣʦʜʫʚʘʪʠ ʤʝʥʰʠʡ ʪʝʨʤʽʥ, ʥʽʞ ʪʽ, ʱʦ ʞʠʚʣʷʪʴʩʷ ʯʘʩ ʚʽʜ 

ʯʘʩʫ (ʧ'ʷʚʢʠ, ʧʘʚʫʢ-ʩʨʽʙʣʷʥʢʘ). ɿʜʘʪʥʽʩʪʴ ʜʦ ʛʦʣʦʜʫʚʘʥʥʷ ʧʽʜʚʠʱʫʻʪʴʩʷ, 

ʷʢʱʦ ʚ ʦʨʛʘʥʽʟʤʽ ʙʘʛʘʪʦ ʟʘʧʘʩʥʠʭ ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ.  



12 

 

ʇʦʨʽʚʥʷʥʦ ʯʘʩʪʦ ʚ ʛʽʜʨʦʙʽʦʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʝʥʜʦʛʝʥʥʝ 

ʭʘʨʯʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʩʠʤʙʽʦʥʪʽʚ. ʉʠʤʙʽʦʪʠʯʥʽ ʚʦʜʦʨʦʩʪʽ ʟʥʘʡʜʝʥʽ ʤʘʡʞʝ 

ʫ ʚʩʽʭ ʥʘʡʧʨʦʩʪʽʰʠʭ, ʫ ʙʘʛʘʪʴʦʭ ʛʽʜʨ, ʘʢʪʠʥʽʡ, ʢʦʨʘʣʽʚ, ʚ ʜʝʷʢʠʭ ʤʦʣʶʩʢʘʭ ʽ 

ʭʨʦʙʘʢʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʨʷʜʫ 

ʨʠʬʦʫʪʚʦʨʶʶʯʠʭ ʢʦʨʘʣʽʚ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʟʦʦʢʩʘʥʪʝʣ.  

ɽʢʟʦʛʝʥʥʝ ʭʘʨʯʫʚʘʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʚ ʦʩʥʦʚʥʦʤʫ ʥʦʩʠʪʴ ʛʦʣʦʟʦʡʥʠʡ 

ʭʘʨʘʢʪʝʨ, ʘʣʝ ʙʘʛʘʪʦ ʛʽʜʨʦʙʽʦʥʪʽʚ ʫ ʜʝʷʢʦʤʫ ʩʪʫʧʝʥʽ ʟʜʘʪʥʽ ʟʘʜʦʚʦʣʴʥʠʪʠ 

ʩʚʦʾ ʭʘʨʯʦʚʽ ʧʦʪʨʝʙʠ ʟʘ ʨʘʭʫʥʦʢ ʦʩʤʦʪʠʯʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʈʆʈ. ɿ 

ʧʽʜʚʠʱʝʥʥʷʤ ʾʭʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʩʤʦʪʠʯʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ʧʽʜʚʠʱʫʻʪʴʩʷ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʠ ʪʚʘʨʠʥ ʢʽʣʴʢʽʩʪʴ ʧʦʛʣʠʥʝʥʦʾ 

ʨʦʟʯʠʥʝʥʦʾ ʾʞʽ ʟʨʦʩʪʘʻ ʥʝ ʣʽʥʽʡʥʦ, ʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʧʨʦʧʦʨʮʽʡʥʦ ʤʘʩʽ ʚ 

ʩʪʫʧʝʥʽ 0,75. ʄʽʜʽʾ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʫʛʣʝʮʴ ʨʦʟʯʠʥʝʥʠʭ 

ʢʘʨʙʦʥʘʪʽʚ ʥʘ ʙʽʦʩʠʥʪʝʟ ʙʽʣʢʘ ʡ ʣʽʧʽʜʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʧʦʙʫʜʦʚʽ ʨʘʢʦʚʠʥʠ. 

ɿʜʦʙʫʚʘʥʥʷ ʢʦʨʤʫ ʧʨʠ ʛʦʣʦʟʦʡʥʦʤʫ ʭʘʨʯʫʚʘʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʘʙʦ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʭʘʨʯʦʚʠʭ 

ʦʙ'ʻʢʪʽʚ (ʬʘʛʦʪʨʦʬʥʦ). ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʭʘʨʯʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʨʽʚʥʷʥʦ ʚʝʣʠʢʠʭ ʦʙ'ʻʢʪʽʚ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʧʽʜʜʘʻʪʴʩʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʘʧʨʦʙʘʮʽʾ, ʽ ʪʘʢʪʠʢʘ ʦʚʦʣʦʜʽʥʥʷ ʾʤ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʷʢʦʩʪʷʤʠ. ʅʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ ʟʘʭʦʧʣʝʥʥʷ ʢʦʨʤʦʚʠʭ 

ʦʙ'ʻʢʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʪʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʭʘʨʯʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ 

ʜʨʽʙʥʠʤʠ ʭʘʨʯʦʚʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʱʦ ʟʘʢʦʚʪʫʶʪʴʩʷ ʮʽʣʠʤʠ ʩʢʫʧʯʝʥʥʷʤʠ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦʞʥʘ ʯʘʩʪʠʥʢʘ ʥʝ ʘʧʨʦʙʫʻʪʴʩʷ, ʽ ʪʘʢʪʠʢʘ ʜʦʙʫʚʘʥʥʷ ʾʞʽ 

ʙʫʜʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʝ ʦʢʨʝʤʠʭ ʦʙ'ʻʢʪʽʚ, ʘ ʾʭʥʽʭ ʩʢʫʧʯʝʥʴ. ʉʘʤ ʧʨʦʮʝʩ 

ʜʦʙʫʚʘʥʥʷ ʾʞʽ ʛʽʜʨʦʙʽʦʥʪʘʤʠ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʚ ʪʦʚʱʽ ʚʦʜʠ ʡ ˇʨʫʥʪʫ, ʘ 

ʪʘʢʦʞ ʥʘ ʧʦʚʝʨʭʥʽ ʜʥʘ ʡ ʨʽʟʥʠʭ ʪʚʝʨʜʠʭ ʩʫʙʩʪʨʘʪʽʚ. 

ʅʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ ʟʘʭʦʧʣʝʥʥʷ ʾʞʽ ʥʘ ˇʨʫʥʪʽ ʪʘ ʽʥʰʠʭ ʪʚʝʨʜʠʭ 

ʩʫʙʩʪʨʘʪʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʪʚʘʨʠʥ, ʱʦ ʟʘʢʦʚʪʫʶʪʴ ˇʨʫʥʪ, ʘʙʦ ʟʙʠʨʘʶʪʴ 

ʥʘ ʜʥʽ ʜʝʪʨʠʪ ʯʠ ʚʦʜʦʨʦʩʪʝʚʽ ʡ ʙʘʢʪʝʨʽʘʣʴʥʽ ʦʙʨʦʩʪʘʥʥʷ ʥʘ ʪʚʝʨʜʠʭ 

ʩʫʙʩʪʨʘʪʘʭ. ʅʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ ʟʘʭʦʧʣʝʥʥʷ ʢʦʨʤʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʪʦʚʱʽ 

ʚʦʜʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʬʦʨʤʽ ʬʽʣʴʪʨʘʮʽʾ ʡ ʩʝʜʠʤʝʥʪʘʮʽʾ ʭʘʨʯʦʚʦʾ ʩʫʩʧʝʥʟʽʾ. 

ʌʽʣʴʪʨʘʮʽʷ ʧʦʣʷʛʘʻ ʚ ʧʨʦʧʫʱʝʥʥʽ ʪʦʢʽʚ ʚʦʜʠ ʩʢʨʽʟʴ ʧʨʠʩʪʨʦʾ, ʱʦ 

ʚʽʜʮʽʜʞʫʶʪʴ, ʟ ʥʘʩʪʫʧʥʠʤ ʧʦʾʜʘʥʥʷʤ ʟʘʪʨʠʤʘʥʦʛʦ ʥʘ ʥʠʭ ʭʘʨʯʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʉʝʜʠʤʝʥʪʘʮʽʷ ʜʦʩʷʛʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ ʫʤʦʚ ʜʣʷ ʦʩʽʜʘʥʥʷ 

ʟʚʘʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʥʘ ʪʽ, ʘʙʦ ʽʥʰʽ ʧʦʚʝʨʭʥʽ. ɼʫʞʝ ʯʘʩʪʦ ʬʽʣʴʪʨʘʮʽʷ ʡ 

ʩʝʜʠʤʝʥʪʘʮʽʷ ʢʦʤʙʽʥʫʶʪʴʩʷ.  

ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʝ ʟʘʭʦʧʣʝʥʥʷ ʭʘʨʯʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʬʦʨʤʽ 

ʧʘʩʽʥʥʷ ʡ ʧʦʣʶʚʘʥʥʷ. ʇʘʩʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʭʘʨʯʫʚʘʥʥʷ 

ʚʝʣʠʢʠʤʠ ʨʦʩʣʠʥʘʤʠ ʡ ʤʘʣʦʨʫʭʦʤʠʤʠ ʪʚʘʨʠʥʘʤʠ, ʧʦʣʶʚʘʥʥʷ ʤʘʻ ʤʽʩʮʝ ʫ 

ʚʽʜʥʦʰʝʥʥʽ ʚʝʣʠʢʦʾ ʨʫʭʣʠʚʦʾ ʞʝʨʪʚʠ, ʱʦ ʧʦ ʩʚʦʾʭ ʨʦʟʤʽʨʘʭ ʽʥʦʜʽ ʤʘʣʦ 

ʧʦʩʪʫʧʘʻʪʴʩʷ ʩʚʦʻʤʫ ʩʧʦʞʠʚʘʯʝʚʽ. 

ʅʝʦʙʭʽʜʥʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʜʦʙʫʚʘʥʥʷ ʾʞʽ ʤʦʞʫʪʴ ʫ 

ʪʚʘʨʠʥ ʩʢʣʘʜʥʦ ʢʦʤʙʽʥʫʚʘʪʠʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʙʘʛʘʪʦ 

ʚʝʩʣʦʥʦʛʠʭ ʨʘʯʢʽʚ, ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ ʜʦ ʬʽʣʴʪʨʘʪʦʨʽʚ ʪʘ ʭʠʞʘʢʽʚ-
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ʟʘʭʦʧʣʶʚʘʯʽʚ, ʤʘʶʪʴ ʚʝʣʠʢʫ ʣʘʙʽʣʴʥʽʩʪʴ ʨʫʭʽʚ ʨʦʪʦʚʠʭ ʢʽʥʮʽʚʦʢ, ʟʘʚʜʷʢʠ 

ʯʦʤʫ ʚʦʥʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦ-ʨʽʟʥʦʤʫ ʟʘʭʦʧʣʶʚʘʪʠ ʚʩʽʣʷʢʽ ʦʙ'ʻʢʪʠ. 

ʌʽʣʴʪʨʘʪʦʨʠ, ʟʘʚʜʷʢʠ ʢʦʤʙʽʥʘʮʽʾ ʨʽʟʥʠʭ ʨʫʭʽʚ ʢʽʥʮʽʚʦʢ ʽ ʢʽʥʯʠʢʘ ʯʝʨʝʚʮʷ, 

ʤʦʞʫʪʴ ʧʣʘʚʥʦ ʢʦʚʟʘʪʠ, ʨʦʙʠʪʠ ʥʝʚʝʣʠʢʽ ʘʙʦ ʨʽʟʢʽ ʩʪʨʠʙʢʠ, ʟʜʽʡʩʥʶʶʯʠ 

ʟʘʭʦʧʣʝʥʥʷ ʾʞʽ ʧʽʜʛʦʥʦʤ ʾʾ ʜʦ ʨʦʪʦʚʦʾ ʦʙʣʘʩʪʽ ʟ ʥʘʩʪʫʧʥʠʤ 

ʚʽʜʬʽʣʴʪʨʦʚʫʚʘʥʥʷʤ ʜʨʽʙʥʠʭ ʦʙ'ʻʢʪʽʚ ʘʙʦ ʟʘʯʝʨʧʫʚʘʥʥʷʤ ʚʝʣʠʢʠʭ, ʘ ʪʘʢʦʞ 

ʟʘʛʨʽʙʘʥʥʷʤ ï ʭʘʧʘʥʥʷʤ ʦʩʪʘʥʥʽʭ ʙʝʟ ʧʽʜʛʦʥʫ; ʭʠʞʽ ʚʝʩʣʦʥʦʛʽ ʧʦʨʷʜ ʟʽ 

ʩʪʨʠʙʢʘʤʠ ʡ ʟʘʭʦʧʣʝʥʥʷʤ ʚʝʣʠʢʠʭ ʪʚʘʨʠʥ ʤʦʞʫʪʴ ʧʦʚʽʣʴʥʦ ʢʦʚʟʘʪʠ, 

ʚʽʜʬʽʣʴʪʨʦʚʫʶʯʠ ʚʦʜʦʨʦʩʪʽ ʡ ʥʘʚʽʪʴ ʙʘʢʪʝʨʽʾ. 

 

10.2.1 ɿʘʢʦʚʪʫʚʘʥʥʷ ˇʨʫʥʪʫ ʪʘ ʟʙʠʨʘʥʥʷ ʜʝʪʨʠʪʫ  

 

ɿʜʘʪʥʽʩʪʴ ʭʘʨʯʫʚʘʪʠʩʷ ˇʨʫʥʪʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʨʪʚʦʾ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʥʴʦʤʫ, ʙʘʢʪʝʨʽʡ ʽ ʽʥʰʠʭ ʜʨʽʙʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, 

ʚʣʘʩʪʠʚʘ ʜʫʞʝ ʙʘʛʘʪʴʦʤ ʧʨʝʜʩʪʘʚʥʠʢʘʤ ʙʝʥʪʦʩʫ. ʉʝʨʝʜ ʥʠʭ ʪʘʢʠʡ ʩʧʦʩʽʙ 

ʜʦʙʫʚʘʥʥʷ ʾʞʽ ʚʣʘʩʪʠʚʠʡ ʭʨʦʙʘʢʘʤ, ʛʦʣʢʦʰʢʽʨʠʤ, ʣʠʯʠʥʢʘʤ ʢʦʤʘʭ ʽ ʜʝʷʢʠʤ 

ʽʥʰʠʤ ʬʦʨʤʘʤ. ʆʜʥʽ ʪʚʘʨʠʥʠ, ʥʘʧʨʠʢʣʘʜ ʤʦʨʩʴʢʽ ʾʞʘʢʠ, ʛʦʣʦʪʫʨʽʾ, 

ʤʦʣʶʩʢʠ ʡ ʣʠʯʠʥʢʠ ʜʝʷʢʠʭ ʢʦʤʘʨʽʚ, ʧʝʨʝʚʘʞʥʦ ʟʘʢʦʚʪʫʶʪʴ ˇʨʫʥʪ ʽʟ 

ʧʦʚʝʨʭʥʽ, ʽʥʰʽ ï ʽʟ ʛʣʠʙʠʥʠ ʚ ʜʝʢʽʣʴʢʘ ʩʘʥʪʠʤʝʪʨʽʚ (ʥʘʧʨʠʢʣʘʜ, ʦʣʽʛʦʭʝʪʠ). 

ɿʙʠʨʘʶʪʴ ʜʝʪʨʠʪ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʙʘʛʘʪʦ ʪʚʘʨʠʥ, ʱʦ ʚʝʜʫʪʴ ʷʢ ʨʫʭʣʠʚʠʡ, 

ʪʘʢ ʽ ʥʝʨʫʭʦʤʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʤʙʫʣʘʢʨʘʣʴʥʠʭ ʥʽʞʦʢ, 

ʱʫʧʘʣʴʮʽʚ ʘʙʦ ʭʦʙʦʪʢʽʚ ʟ ʚʽʡʯʘʩʪʠʤʠ ʙʦʨʦʟʝʥʢʘʤʠ ʦʨʛʘʥʽʟʤʠ ʟʘʭʦʧʣʶʶʪʴ 

ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʯʘʩʪʢʠ ʜʝʪʨʠʪʫ ʡ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʾʭ ʜʦ ʨʦʪʦʚʦʛʦ ʦʪʚʦʨʫ. 

ʊʘʢ ʭʘʨʯʫʶʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ ʭʨʦʙʘʢʠ, ʛʦʣʢʦʰʢʽʨʽ ʽ ʙʘʛʘʪʦ 

ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʙʠʨʘʥʥʷ ʜʝʪʨʠʪʫ 

ʧʦʜʦʚʞʝʥʽ ʣʦʧʘʪʽ ʘʙʦ ʩʠʬʦʥʠ. ʉʝʨʝʜ ʨʠʙ ʜʦ ʟʙʠʨʘʯʽʚ ʜʝʪʨʠʪʫ ʚʽʜʥʦʩʷʪʴʩʷ 

ʧʽʜʫʩʪ, ʢʝʬʘʣʝʚʽ ʪʘ ʽʥ. ʉʢʦʙʣʽʥʥʷ ʦʙʨʦʩʪʘʥʴ ʽʟ ʪʚʝʨʜʠʭ ʩʫʙʩʪʨʘʪʽʚ ʚʣʘʩʪʠʚʦ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʯʝʨʝʚʦʥʦʛʠʤ ʤʦʣʶʩʢʘʤ. ɺ ʦʩʥʦʚʥʦʤʫ ʚʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʦʜʦʨʦʩʪʝʚʠʡ ʥʘʣʽʪ ʥʘ ʚʝʣʠʢʠʭ ʨʦʩʣʠʥʘʭ, ʢʘʤʝʥʷʭ ʪʘ 

ʽʥʰʠʭ ʩʫʙʩʪʨʘʪʘʭ. 

 

10.2.2 ʌʽʣʴʪʨʘʮʽʷ  

 

ɺʽʜʬʽʣʴʪʨʦʚʫʚʘʥʥʷ ʾʞʽ ʟ ʚʦʜʠ ʤʦʞʝ ʙʫʪʠ ʧʘʩʠʚʥʠʤ ʽ ʘʢʪʠʚʥʠʤ. ʋ 

ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʪʚʘʨʠʥʠ ʚʽʜʮʽʜʞʫʶʪʴ ʾʞʫ, ʧʨʠʥʝʩʝʥʫ ʧʨʠʨʦʜʥʠʤ ʪʦʢʦʤ 

ʚʦʜʠ. ɹʘʛʘʪʦ ʩʪʨʫʤʢʦʚʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʶʶʪʴ ʙʫʜʠʥʦʯʢʠ ʫ ʚʠʛʣʷʜʽ 

ʤʽʰʢʫ ʽʟ ʰʦʚʢʦʚʠʭ ʥʠʪʦʢ, ʢʫʜʠ ʪʝʯʽʻʶ ʟʘʥʦʩʷʪʴʩʷ ʭʘʨʯʦʚʽ ʦʙôʻʢʪʠ 

(ʚʦʜʦʨʦʩʪʽ, ʜʝʪʨʠʪ). ɯʥʰʽ ʣʠʯʠʥʢʠ ʢʦʤʘʭ ʦʟʙʨʦʻʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʱʝʪʠʥʢʘʤʠ (çʚʽʷʣʘʤʠè), ʧʝʢʪʠʥʘʮʽʷ ʷʢʠʭ ʙʫʚʘʻ ʥʘʩʪʽʣʴʢʠ ʛʫʩʪʘ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʽʜʬʽʣʴʪʨʦʚʫʚʘʪʠ ʟ ʚʦʜʠ ʥʘʚʽʪʴ ʙʘʢʪʝʨʽʡ. ʋ ʤʦʨʷʭ ʧʘʩʠʚʥʘ 

ʬʽʣʴʪʨʘʮʽʷ ʰʠʨʦʢʦ ʨʦʟʚʠʥʝʥʘ ʫ ʙʝʥʪʠʯʥʠʭ ʬʦʨʤ, ʱʦ ʞʠʚʫʪʴ ʚ ʟʦʥʽ 

ʧʨʠʧʣʠʚʥʦ-ʚ̔ ʜʣʠʚʥʠʭ ʭʚʠʣʴ, ʦʩʦʙʣʠʚʦ ʫ ʛʦʣʢʦʰʢʽʨʠʭ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚ ʷʢʦʩʪʽ ʬʽʣʴʪʨʫʶʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʩʠʩʪʝʤʫ ʘʤʙʫʣʘʢʨʘʣʴʥʠʭ ʥʽʞʦʢ. 
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ɼʦ ʘʢʪʠʚʥʠʭ ʬʽʣʴʪʨʘʪʦʨʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʪʚʘʨʠʥʠ, ʷʢʽ ʩʘʤʽ ʧʨʦʛʘʥʷʶʪʴ 

ʚʦʜʫ ʢʨʽʟʴ ʘʧʘʨʘʪ, ʱʦ ʚʽʜʮʽʜʞʫʻ. ʉʝʨʝʜ ʨʠʙ ï ʘʢʪʠʚʥʠʭ ʬʽʣʴʪʨʘʪʦʨʽʚ ʤʦʞʥʘ 

ʥʘʟʚʘʪʠ ʢʠʪʦʚʫ ʘʢʫʣʫ, ʘʪʣʘʥʪʠʯʥʦʛʦ ʦʩʝʣʝʜʮʷ, ʢʘʩʧʽʡʩʴʢʦʛʦ ʧʫʟʘʥʢʘ, 

ʪʦʚʩʪʦʣʦʙʠʢʘ, ʪʶʣʴʢʫ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ, ʱʦ ʬʽʣʴʪʨʫʶʪʴ ʾʞʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʷʙʨʦʚʦʛʦ ʘʧʘʨʘʪʘ. ɿ ʥʠʞʯʠʭ ʭʦʨʜʦʚʠʭ ʜʦʩʠʪʴ ʜʦʩʢʦʥʘʣʠʡ ʬʽʣʴʪʨʫʚʘʣʴʥʠʡ 

ʘʧʘʨʘʪ ʚ ʘʧʝʥʜʠʢʫʣʷʨʽʡ. 

ɼʫʞʝ ʯʠʩʣʝʥʥʽ ʬʽʣʴʪʨʘʪʦʨʠ ʩʝʨʝʜ ʨʘʢʦʧʦʜʽʙʥʠʭ. ʋ ʛʽʣʣʷʩʪʦʚʫʩʠʭ 

ʨʘʯʢʽʚ ʬʽʣʴʪʨʫʶʯʠʡ ʘʧʘʨʘʪ ʧʨʘʮʶʻ ʧʦʜʽʙʥʦ ʥʘʩʦʩʫ. ɻʨʫʜʥʽ ʥʽʞʢʠ 

ʨʠʪʤʽʯʥʠʤʠ ʫʜʘʨʘʤʠ ʧʦʧʝʨʝʜʫ ʥʘʟʘʜ ʩʪʚʦʨʶʶʪʴ ʪʦʢʠ ʚʦʜʠ ʫʩʝʨʝʜʠʥʽ 

ʩʪʫʣʦʢ ʨʘʢʦʚʠʥʠ, ʽ ʧʨʠʥʝʩʝʥʽ ʾʤ ʭʘʨʯʦʚʽ ʯʘʩʪʠʥʢʠ ʚʽʜʬʽʣʴʪʨʦʚʫʶʪʴʩʷ ʥʘ 

ʛʨʝʙʽʥʮʷʭ ʟ ʪʦʥʢʠʭ ʱʝʪʠʥʦʢ, ʷʢʠʤʠ ʦʟʙʨʦʻʥʽ ʧʝʨʝʜʥʽ ʢʽʥʮʽʚʢʠ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʚʽʜʬʽʣʴʪʨʦʚʘʥʽ ʯʘʩʪʠʥʢʠ ʧʦʧʘʜʘʶʪʴ ʫ ʯʝʨʝʚʥʠʡ ʞʦʣʦʙʦʢ ʽ ʧʨʦʩʫʚʘʶʪʴʩʷ ʜʦ 

ʨʦʪʦʚʦʛʦ ʦʪʚʦʨʫ. ʋʩʧʽʰʥʽʩʪʴ ʨʦʙʦʪʠ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʫ 

ʛʽʣʣʷʩʪʦʚʫʩʠʭ ʨʘʯʢʽʚ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʜʦ ʡʦʛʦ ʦʯʠʱʝʥʥʷ, ʚ 

ʷʢʽʡ ʟʥʘʯʥʫ ʨʦʣʴ ʛʨʘʻ ʧʦʩʪʘʙʜʦʤʝʥ. ʌʦʨʤʠ, ʱʦ ʤʘʶʪʴ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʡ 

ʤʝʭʘʥʽʟʤ ʦʯʠʱʝʥʥʷ, ʤʦʞʫʪʴ ʭʘʨʯʫʚʘʪʠʩʷ ʚ ʙʽʣʴʰ ʛʫʩʪʠʭ ʩʫʩʧʝʥʟʽʷʭ. 

ɿʘʚʜʷʢʠ ʪʦʤʫ ʱʦ ʚ ʧʨʠʙʝʨʝʞʥʽʡ ʟʦʥʽ ʫʤʦʚʠ ʭʘʨʯʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʽʰʝ, 

ʨʘʯʢʠ, ʱʦ ʞʠʚʫʪʴ ʪʫʪ, ʤʘʶʪʴ ʙʽʣʴʰʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʪʠʧʽʚ ʜʦʙʫʚʘʥʥʷ ʾʞʽ, ʥʽʞ ʬʦʨʤʠ ʚʽʜʢʨʠʪʦʾ ʧʝʣʘʛʽʘʣʽ. ʌʽʣʴʪʨʘʮʽʡʥʝ 

ʭʘʨʯʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʝʩʣʦʥʦʛʠʭ ʨʘʯʢʽʚ. ʋ ʮʠʭ ʬʦʨʤ 

ʰʚʠʜʢʘ ʚʽʙʨʘʮʽʷ ʜʨʫʛʠʭ ʘʥʪʝʥ ʽ ʤʘʥʜʠʙʫʣʷʨʥʠʭ ʧʘʣʴʧ ʩʪʚʦʨʶʻ ʩʢʣʘʜʥʽ 

ʢʨʫʛʦʚʽ ʩʪʨʫʤʠ ʚʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʧʦʧʝʨʝʜʫ ʥʘʟʘʜ ʽ ʚ ʩʪʦʨʦʥʠ; ʨʘʟʦʤ ʟ ʚʦʜʦʶ 

ʚ ʢʦʣʦʨʦʪʦʚʠʡ ʧʨʦʩʪʽʨ ʧʦʧʘʜʘʶʪʴ ʭʘʨʯʦʚʽ ʯʘʩʪʠʥʢʠ. ʂʨʘʱʽ ʨʦʟʤʽʨʠ 

ʯʘʩʪʠʥʦʢ, ʜʦʩʪʫʧʥʠʭ ʜʦ ʟʘʭʦʧʣʝʥʥʷ, ʣʝʞʘʪʴ ʫ ʤʝʞʘʭ 4ï20 ʤʢʤ. ɹʘʛʘʪʦ 

ʣʠʩʪʦʥʦʛʠʭ ʨʘʯʢʽʚ ʽ ʤʽʟʠʜ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ 

ʧʨʠʩʪʦʩʫʚʘʣʠʩʷ ʜʦ ʧʝʨʽʦʜʠʯʥʠʭ ʟʤʫʯʫʚʘʥʴ ˇʨʫʥʪʫ ʟ ʥʘʩʪʫʧʥʠʤ 

ʚʽʜʮʽʜʞʫʚʘʥʥʷʤ ʫʪʚʦʨʝʥʦʾ ʩʫʩʧʝʥʟʽʾ. ʆʩʢʽʣʴʢʠ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ 

ʤʽʩʪʠʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʆʈ, ʟʦʢʨʝʤʘ ʙʘʢʪʝʨʽʡ, ʟʤʫʯʫʚʘʥʥʷ ʤʫʣʫ ʩʪʚʦʨʶʻ 

ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʭʘʨʯʫʚʘʥʥʷ ʬʽʣʴʪʨʘʪʦʨʽʚ. ɹʦʢʦʧʣʘʚʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʤʫʯʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʥʘʙʽʛʘʥʥʷʤ ʭʚʠʣʴ ʥʘ 

ʙʝʨʝʛ. ʇʨʠ ʩʧʘʜʽ ʭʚʠʣʽ ʚʦʥʠ ʚʠʩʫʚʘʶʪʴ ʽʟ ˇʨʫʥʪʫ ʛʥʘʪʦʧʦʜʠ ʡ ʢʽʥʮʽʚʢʠ 

ʛʦʣʦʚʠ, ʚʽʜʬʽʣʴʪʨʦʚʫʶʯʠ ʟʘ ʾʭʥʴʦʶ ʜʦʧʦʤʦʛʦʶ ʭʘʨʯʦʚʠʡ ʤʘʪʝʨʽʘʣ ʟ ʚʦʜʠ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ ʜʦʩʷʛʘʻ ʬʽʣʴʪʨʘʮʽʷ, ʱʦ 

ʢʦʤʙʽʥʫʻʪʴʩʷ ʽʟ ʩʝʜʠʤʝʥʪʘʮʽʻʶ, ʫ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ. ɺʦʜʘ ʧʽʜ ʯʘʩ 

ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʤʘʥʪʽʡʥʫ ʧʦʨʦʞʥʠʥʫ ʤʘʡʞʝ ʮʽʣʢʦʤ ʟʚʽʣʴʥʷʻʪʴʩʷ ʚʽʜ 

ʟʚʘʞʝʥʦʛʦ ʚ ʥʽʡ ʤʘʪʝʨʽʘʣʫ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʦʩʽʜʘʥʥʷ ʡʦʛʦ ʥʘ 

ʧʦʚʝʨʭʥʽ ʟʷʙʝʨ ʪʘ ʽʥʰʠʭ ʯʘʩʪʠʥ ʪʽʣʘ. ɿʩʽʜʘʥʥʶ ʩʧʨʠʷʻ ʨʷʩʥʝ ʚʽʜʜʽʣʝʥʥʷ 

ʤʦʣʶʩʢʘʤʠ ʩʣʠʟʫ, ʱʦ ʢʦʘʛʫʣʶʻ ʩʫʩʧʝʥʟʽʶ. ʆʩʽʣʠʡ ʭʘʨʯʦʚʠʡ ʤʘʪʝʨʽʘʣ 

ʧʨʦʩʫʚʘʻʪʴʩʷ ʚʽʡʢʘʤʠ ʝʧʽʪʝʣʽʶ ʜʦ ʨʦʪʦʚʦʛʦ ʦʪʚʦʨʫ, ʘ ʯʘʩʪʢʠ, ʱʦ ʥʝ ʤʘʶʪʴ 

ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ, ʟʙʠʨʘʶʪʴʩʷ ʚ ʛʨʫʜʦʯʢʠ ʡ ʚʠʢʠʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʘʢ 

ʟʚʘʥʠʭ ʧʩʝʚʜʦʬʝʢʘʣʽʡ. ɼʝʷʢʽ ʭʨʦʙʘʢʠ ʙʫʜʫʶʪʴ ʫ ˇʨʫʥʪʽ U-ʧʦʜʽʙʥʽ 

ʙʫʜʠʥʦʯʢʠ, ʧʣʝʪʫʪʴ ʫʩʝʨʝʜʠʥʽ ʥʠʭ ʽʟ ʩʝʢʨʝʪʫ ʧʘʨʘʧʦʜʽʘʣʴʥʠʭ ʟʘʣʦʟ 

ʜʨʽʙʥʦʯʘʨʫʥʢʦʚʫ ʣʽʡʢʫ ʡ ʧʦʪʽʤ ʭʚʠʣʝʧʦʜʽʙʥʠʤ ʨʫʭʦʤ ʪʽʣʘ ʞʝʥʫʪʴ ʚʦʜʫ 
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ʯʝʨʝʟ ʪʨʫʙʢʫ. ʏʘʩʪʢʠ, ʧʨʠʥʝʩʝʥʽ ʚʦʜʦʶ, ʚʽʜʮʽʜʞʫʶʪʴ ʩʽʪʯʘʩʪʦʶ ʣʽʡʢʦʶ. 

ʂʦʣʠ ʣʽʡʢʘ ʥʘʧʦʚʥʠʪʴʩʷ ʬʽʣʴʪʨʘʪʦʤ, ʚʽʥ ʧʦʾʜʘʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʩʽʪʢʦʶ, ʧʽʩʣʷ 

ʯʦʛʦ ʧʣʝʪʝʪʴʩʷ ʥʦʚʘ ʣʽʡʢʘ. ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʚʽʜʬʽʣʴʪʨʦʚʫʶʪʴ ʾʞʫ ʙʘʛʘʪʦ 

ʣʠʯʠʥʦʢ ʢʦʤʘʨʽʚ-ʭʽʨʦʥʦʤʽʜ. ɿ ʽʥʰʠʭ ʢʦʤʘʭ ʜʦʩʠʪʴ ʜʦʩʢʦʥʘʣʠʡ 

ʬʽʣʴʪʨʫʚʘʣʴʥʠʡ ʘʧʘʨʘʪ ʤʘʶʪʴ ʣʠʯʠʥʢʠ ʢʦʤʘʨʽʚ Culex ʽ Anopheles. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʱʽʪʦʢ ʚʝʨʭʥʴʦʾ ʛʫʙʠ ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʪʦʢʦʚʠʱʝ ʚʦʜʠ, ʟ ʷʢʦʛʦ 

ʭʘʨʯʦʚʽ ʯʘʩʪʠʥʢʠ ʚʽʜʬʽʣʴʪʨʦʚʫʶʪʴʩʷ ʯʠʩʣʝʥʥʠʤʠ ʚʦʣʦʩʢʘʤʠ, ʱʦ ʩʠʜʷʪʴ ʥʘ 

ʨʦʪʦʚʠʭ ʧʨʠʜʘʪʢʘʭ. ʅʝʧʨʠʜʘʪʥʽ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʯʘʩʪʠʥʢʠ ʣʠʯʠʥʢʠ 

ʚʽʜʢʠʜʘʶʪʴ ʩʧʝʮʽʘʣʴʥʠʤʠ ʨʫʭʘʤʠ. ʌʽʣʴʪʨʘʮʽʷ ʷʢ ʟʘʩʽʙ ʭʘʨʯʫʚʘʥʥʷ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʝʣʠʢʦʶ ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʚ ʩʝʥʩʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ. ʏʘʩʪʦ 

ʬʽʣʴʪʨʘʮʽʷ ʩʣʫʞʠʪʴ ʦʜʥʦʯʘʩʥʦ ʜʣʷ ʭʘʨʯʫʚʘʥʥʷ ʡ ʜʠʭʘʥʥʷ. 

 

10.2.3 ʉʝʜʠʤʝʥʪʘʮʽʷ  

 

ʆʩʘʜʞʝʥʥʷ ʭʘʨʯʦʚʦʾ ʩʫʩʧʝʥʟʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ 

ʥʘʡʧʨʦʩʪʽʰʠʭ, ʛʫʙʦʢ, ʢʦʣʦʚʝʨʪʦʢ, ʜʝʷʢʠʭ ʣʠʯʠʥʦʢ ʢʦʤʘʭ. ʉʝʨʝʜ 

ʥʘʡʧʨʦʩʪʽʰʠʭ ʪʘʢ ʞʠʚʣʷʪʴʩʷ ʙʘʛʘʪʦ ʽʥʬʫʟʦʨʽʡ ʽ ʬʣʘʛʝʣʷʪ. ʈʫʭʦʤ ʚʽʡʦʢ 

ʽʥʬʫʟʦʨʽʾ ʩʪʚʦʨʶʶʪʴ ʚʠʨ ʫ ʬʦʨʤʽ ʣʽʡʢʠ, ʟʚʝʨʥʝʥʦʶ ʚʫʟʴʢʦʶ ʯʘʩʪʠʥʦʶ ʜʦ 

ʮʠʪʦʩʪʦʤʫ. ɿʚʘʞʝʥʽ ʯʘʩʪʠʥʢʠ ʦʩʽʜʘʶʪʴ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʣʽʡʢʠ, ʜʝ ʨʫʭʫ 

ʤʘʡʞʝ ʥʝʤʘʻ. ʆʩʽʜʘʥʥʶ ʩʧʨʠʷʻ ʢʣʝʡʢʽʩʪʴ ʮʠʪʦʧʣʘʟʤʠ, ʟ ʷʢʦʶ ʩʪʠʢʘʶʪʴʩʷ 

ʟʚʘʞʝʥʽ ʫ ʚʦʜʽ ʯʘʩʪʠʥʢʠ. ɺʠʥʷʪʢʦʚʦ ʟʘ ʨʘʭʫʥʦʢ ʩʝʜʠʤʝʥʪʘʮʽʾ ʭʘʨʯʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʞʠʚʫʪʴ ʛʫʙʢʠ. ʇʦ ʯʠʩʣʝʥʥʠʭ ʢʘʥʘʣʘʭ ʚʦʜʘ ʥʘʜʭʦʜʠʪʴ ʫ 

ʜʞʛʫʪʠʢʦʚʽ ʢʘʤʝʨʠ, ʽ ʪʫʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʽʜʘʥʥʷ ʟʚʘʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʥʘ 

ʚʽʣʴʥʽ ʧʦʚʝʨʭʥʽ ʢʦʤʽʨʢʦʚʠʭ ʢʣʽʪʠʥ. ʋ ʢʦʣʦʚʝʨʪʦʢ ʾʞʘ ʟʩʽʜʘʻʪʴʩʷ ʪʦʢʦʚʠʱʝʤ 

ʚʦʜʠ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʨʦʪʦʚʠʤ ʘʧʘʨʘʪʦʤ. ɹʘʛʘʪʦ ʩʠʜʷʯʠʭ ʭʨʦʙʘʢʽʚ, 

ʤʦʭʦʚʠʥʢʠ, ʧʣʝʯʦʥʦʛʽ ʦʩʘʜʞʫʶʪʴ ʭʘʨʯʦʚʫ ʩʫʩʧʝʥʟʽʶ ʨʫʭʦʤ ʱʫʧʘʣʝʮʴ. ʋ 

ʤʦʨʩʴʢʠʭ ʣʽʣʽʡ, ʜʝʷʢʠʭ ʤʦʨʩʴʢʠʭ ʾʞʘʢʽʚ ʽ ʙʽʣʴʰʦʩʪʽ ʛʽʜʨʦʾʜʽʚ ʭʘʨʯʦʚʠʡ 

ʤʘʪʝʨʽʘʣ ʦʩʽʜʘʻ ʥʘ ʥʝʨʫʭʦʤʫ ʣʦʚʯʫ ʤʝʨʝʞʫ (ʱʫʧʘʣʴʮʷ, ʧʨʦʤʝʥʽ), ʟʚʽʜʢʠ ʚʽʥ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʡʦʢ ʧʝʨʝʩʫʚʘʻʪʴʩʷ ʜʦ ʨʦʪʦʚʦʛʦ ʦʪʚʦʨʫ. 

 

10.2.4 ʇʘʩʽʥʥʷ  

 

ʇʘʩʽʥʥʷ ʥʘ ʩʢʫʧʯʝʥʥʷʭ ʨʦʩʣʠʥʥʦʾ ʾʞʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ ʫ ʜʝʷʢʠʭ ʤʦʣʶʩʢʽʚ, ʛʦʣʢʦʰʢʽʨʠʭ, ʨʠʙ ʽ ʯʝʨʝʧʘʭ. ʇʨʠʙʝʨʝʞʥʽ 

ʯʝʨʝʚʦʥʦʛʽ ʤʦʣʶʩʢʠ ʧʘʩʫʪʴʩʷ ʥʘ ʚʝʣʠʢʠʭ ʯʝʨʚʦʥʠʭ ʽ ʙʫʨʠʭ ʚʦʜʦʨʦʩʪʷʭ, 

ʜʝʷʢʽ ʭʘʨʯʫʶʪʴʩʷ ʚʠʱʠʤʠ ʨʦʩʣʠʥʘʤʠ. ʉʝʨʝʜ ʨʘʢʦʧʦʜʽʙʥʠʭ ʧʦʾʜʘʶʪʴ 

ʚʦʜʦʨʦʩʪʽ ʽ ʚʠʱʽ ʚʦʜʥʽ ʨʦʩʣʠʥʠ ʽʟʦʧʦʜʠ ʡ ʘʤʬʽʧʦʜʠ. ʉʝʨʝʜ ʢʦʤʘʭ ʜʝʷʢʽ 

ʞʫʢʠ ʦʭʦʯʝ ʧʦʾʜʘʶʪʴ ʪʘʢʽ ʢʚʽʪʢʦʚʽ ʨʦʩʣʠʥʠ, ʷʢ ʣʝʧʝʰʥʷʢ, ʢʫʰʠʨ, ʯʘʩʪʫʭʫ ʡ 

ʚʘʣʽʩʥʝʨʽʶ. ʇʘʩʝʪʴʩʷ ʥʘ ʚʦʜʥʠʭ ʤʘʢʨʦʬʽʪʘʭ ʽ ʧʨʠʜʦʥʥʠʭ ʤʦʭʘʭ ʙʽʣʠʡ ʘʤʫʨ. 

ʇʘʩʽʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʾʜʘʥʥʷ ʧʨʠʢʨʽʧʣʝʥʠʭ ʘʙʦ ʤʘʣʦʨʫʭʦʤʠʭ ʪʚʘʨʠʥ 

ʟʚʠʯʘʡʥʽ ʫ ʜʝʷʢʠʭ ʤʦʣʶʩʢʽʚ, ʛʦʣʢʦʰʢʽʨʠʭ, ʨʘʢʦʧʦʜʽʙʥʠʭ, ʭʨʦʙʘʢʽʚ ʽ ʨʠʙ. 

ʅʘ ʩʢʫʧʯʝʥʥʷʭ ʫʩʪʨʠʮʴ ʧʘʩʫʪʴʩʷ ʜʝʷʢʽ ʭʠʞʽ ʯʝʨʝʚʦʥʦʛʽ ʤʦʣʶʩʢʠ ʡ 

ʛʦʣʢʦʰʢʽʨʽ, ʥʘʧʨʠʢʣʘʜ ʨʘʧʘʥʘ, ʤʦʨʩʴʢʽ ʟʽʨʢʠ. ɼʝʷʢʽ ʨʘʯʢʠ ʪʨʠʤʘʶʪʴʩʷ ʥʘ 
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ʛʽʜʨʦʾʜʘʭ, ʛʽʜʨʘʥʪʠ ʷʢʠʭ ʦʙ'ʾʜʘʶʪʴ, ʥʘ ʧʦʣʽʧʘʭ ʪʘʢʦʞ ʧʘʩʫʪʴʩʷ ʤʦʣʶʩʢʠ, 

ʭʨʦʙʘʢʠ. ʈʠʙʠ ʤʦʞʫʪʴ ʧʘʩʪʠʩʷ ʥʘ ʩʢʫʧʯʝʥʥʷʭ ʤʦʣʶʩʢʽʚ, ʛʦʣʢʦʰʢʽʨʠʭ, 

ʢʦʨʘʣʽʚ ʪʘ ʽʥʰʠʭ ʤʘʣʦʨʫʭʦʤʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

 

10.2.5 ʇʦʣʶʚʘʥʥʷ  

 

ʇʦʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʙʦ ʘʢʪʠʚʥʠʤ ʧʝʨʝʩʣʽʜʫʚʘʥʥʷʤ ʞʝʨʪʚʠ, ʘʙʦ 

ʾʾ ʧʽʜʩʪʝʨʽʛʘʥʥʷʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʦʛʦ, ʩʝʨʝʜ ʭʠʞʘʢʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʤʠʩʣʠʚʮʽʚ 

ʽ ʟʘʩʽʜʥʠʢʽʚ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʤʠʩʣʠʚʮʽʚ ï ʢʘʰʘʣʦʪʠ, ʘʢʫʣʠ, ʢʘʣʴʤʘʨʠ, ʭʠʞʽ 

ʨʘʢʦʧʦʜʽʙʥʽ, ʣʠʯʠʥʢʠ ʙʘʛʘʪʴʦʭ ʢʦʤʘʭ. ʇʽʜʩʪʝʨʽʛʘʶʪʴ ʞʝʨʪʚʫ ʙʘʛʘʪʦ 

ʧʨʠʢʨʽʧʣʝʥʠʭ ʢʠʰʢʦʚʦʧʦʨʦʞʥʠʥʥʠʭ, ʨʠʙʠ, ʱʦ ʟʘʨʠʚʘʶʪʴʩʷ ʚ ˇʨʫʥʪ, 

ʚʦʩʴʤʠʥʦʛʠ, ʱʦ ʩʠʜʷʪʴ ʥʘ ʩʢʝʣʷʭ. ɼʝʷʢʽ ʟʘʩʽʜʥʠʢʠ ʧʽʜʤʘʥʶʶʪʴ ʜʦ ʩʝʙʝ 

ʟʜʦʙʠʯ (ʤʦʨʩʴʢʠʡ ʯʦʨʪ, ʯʦʨʥʦʤʦʨʩʴʢʠʡ ʟʚʽʟʜʘʨ). ɺ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʭʠʞʘʢʠ 

ʧʦʾʜʘʶʪʴ ʧʦʧʝʨʝʜʥʴʦ ʟʥʝʨʫʭʦʤʣʝʥʫ ʞʝʨʪʚʫ, ʚʙʠʚʘʶʯʠ ʘʙʦ ʦʛʣʫʰʘʶʯʠ ʾʾ, ʚ 

ʽʥʰʠʭ ï ʟʜʦʙʠʯ ʧʦʾʜʘʻʪʴʩʷ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʠʛʥʽʯʝʥʥʷ ʾʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʉʦʥʮʝʚʠʢʠ ʡ ʨʘʜʽʦʣʷʨʽʾ ʟʥʝʨʫʭʦʤʣʶʶʪʴ ʞʝʨʪʚʫ ʜʦʪʠʢʦʤ ʘʢʩʦʧʦʜʽʡ, 

ʩʫʢʪʦʨʽʾ ï ʚʧʣʠʚʦʤ ʩʤʦʢʪʘʣʴʥʠʭ ʪʨʫʙʦʯʦʢ, ʢʠʰʢʦʚʦʧʦʨʦʞʥʠʥʥʽ ï 

ʩʪʨʽʢʘʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʋʚʦʜʷʪʴ ʦʪʨʫʪʫ ʚ ʞʝʨʪʚʫ, ʧʨʠʜʫʰʫʶʯʠ ʾʾ ʦʧʽʨ, 

ʣʠʯʠʥʢʠ ʜʝʷʢʠʭ ʞʫʢʽʚ, ʙʘʛʘʪʦ ʢʣʦʧʽʚ, ʘ ʦʩʦʙʣʠʚʦ ʜʝʢʦʪʨʽ ʚʦʩʴʤʠʥʦʛʠ. ʂʠʪ-

ʛʦʨʙʘʯ ʯʘʩʪʦ ʚʠʩʪʨʠʙʫʻ ʟ ʚʦʜʠ ʡ, ʫʜʘʨʷʶʯʠʩʴ ʦʙ ʥʝʾ ʧʨʠ ʧʘʜʽʥʥʽ, ʦʛʣʫʰʘʻ 

ʜʨʽʙʥʫ ʨʠʙʫ, ʱʦ ʧʦʪʽʤ ʟ'ʾʜʘʻ. ɸʢʫʣʘ-ʣʠʩʠʮʷ ʛʣʫʰʠʪʴ ʨʠʙʫ ʫʜʘʨʘʤʠ ʭʚʦʩʪʘ 

ʧʦ ʚʦʜʽ. ɹʘʛʘʪʦ ʨʠʙ ʫʙʠʚʘʶʪʴ ʟʜʦʙʠʯ ʨʦʟʨʷʜʘʤʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ. ʋ 

ʛʦʣʦʚʥʽʡ ʯʘʩʪʠʥʽ ʩʢʘʪʫ Torpedo (ʧʨʦ ʷʢʦʛʦ ʱʝ ʟʛʘʜʫʚʘʚ ɸʨʠʩʪʦʪʝʣʴ) 

ʟʥʘʭʦʜʷʪʴʩʷ 2 ʝʣʝʢʪʨʠʯʥʠʭ ʦʨʛʘʥʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʙʘʪʘʨʝʶ ʟ ʥʘʧʨʫʛʦʶ ʜʦ 

220 ʚʦʣʴʪ, ʷʢʘ ʤʦʞʝ ʜʘʚʘʪʠ ʜʦ 150 ʨʦʟʨʷʜʽʚ ʟʘ ʩʝʢʫʥʜʫ ʧʨʦʪʷʛʦʤ ʯʚʝʨʪʽ 

ʭʚʠʣʠʥʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ ʚʠʩʥʘʞʫʻʪʴʩʷ, ʽ ʨʠʙʘ ʤʘʻ ʚʽʜʧʦʯʠʪʠ 

ʜʣʷ ʾʾ ʚʽʜʥʦʚʣʝʥʥʷ. ɽʣʝʢʪʨʠʯʥʽ ʚʫʛʨʠ ʤʦʞʫʪʴ ʜʘʚʘʪʠ ʨʦʟʨʷʜʠ ʥʘʧʨʫʛʦʶ ʜʦ 

300 ï 600 ʚʦʣʴʪ. 

 

10.3 ʉʧʝʢʪʨʠ ʭʘʨʯʫʚʘʥʥʷ ʡ ʭʘʨʯʦʚʘ ʝʣʝʢʪʠʚʥʽʩʪʴ 

 

ʇʽʜ ʩʧʝʢʪʨʦʤ ʭʘʨʯʫʚʘʥʥʷ ʨʦʟʫʤʽʻʪʴʩʷ ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʾʞʽ, ʱʦ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʠʤʠ ʘʩʦʨʪʠʤʝʥʪʘʤʠ ʩʧʦʞʠʚʘʥʠʭ 

ʢʦʨʤʽʚ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ï ʾʭ ʢʽʣʴʢʽʩʥʦʶ ʧʨʦʧʦʨʮʽʻʶ. ʉʧʝʢʪʨʠ ʭʘʨʯʫʚʘʥʥʷ 

ʪʚʘʨʠʥ ʜʦʩʠʪʴ ʤʽʥʣʠʚʽ, ʚʠʟʥʘʯʘʶʯʠʩʴ ʟʤʽʥʦʶ ʭʘʨʯʦʚʠʭ ʧʦʪʨʝʙ ʟʨʦʩʪʘʶʯʠʭ 

ʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʤʽʥʣʠʚʽʩʪʶ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʚ ʯʘʩʽ ʡ ʧʨʦʩʪʦʨʽ. ɺʽʜʧʦʚʽʜʥʦ 

ʜʦ ʮʴʦʛʦ ʨʦʟʨʽʟʥʷʶʪʴ ʚʽʢʦʚʽ, ʣʦʢʘʣʴʥʽ, ʩʝʟʦʥʥʽ ʪʘ ʽʥʰʽ ʟʤʽʥʠ ʩʧʝʢʪʨʽʚ 

ʭʘʨʯʫʚʘʥʥʷ. ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʪʚʘʨʠʥʠ ʧʨʦʷʚʣʷʶʪʴ ʭʘʨʯʦʚʫ ʝʣʝʢʪʠʚʥʽʩʪʴ, 

ʘʙʦ ʚʠʙʽʨʢʦʚʽʩʪʴ, ʚʽʜʥʦʩʥʦ ʢʦʨʤʦʚʠʭ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʚ ʾʞʽ ʚ ʽʥʰʽʡ ʧʨʦʧʦʨʮʽʾ, ʥʽʞ ʫ ʢʦʨʤʦʚʽʡ ʙʘʟʽ. ɿ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʝʣʝʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ ʢʦʨʤʦʚʠʭ ʦʙ'ʻʢʪʽʚ, ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ ï ʩʪʫʧʝʥʝʤ ʾʭʥʴʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʡ ʭʘʨʯʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʩʧʦʞʠʚʘʯʘ. 
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10.3.1 ʉʧʝʢʪʨʠ ʭʘʨʯʫʚʘʥʥʷ  

 

ʇʦ ʩʪʫʧʝʥʶ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʩʧʦʞʠʚʘʥʦʾ ʾʞʽ ʩʝʨʝʜ ʛʽʜʨʦʙʽʦʥʪʽʚ 

ʨʦʟʨʽʟʥʷʶʪʴ ʝʚʨʠʬʘʛʽʚ (ʧʦʣʽʬʘʛʽʚ), ʱʦ ʭʘʨʯʫʶʪʴʩʷ ʙʘʛʘʪʴʤʘ ʦʙ'ʻʢʪʘʤʠ, ʽ 

ʩʪʝʥʦʬʘʛʽʚ, ʱʦ ʞʠʚʫʪʴ ʟʘ ʨʘʭʫʥʦʢ ʥʝʚʝʣʠʢʠʭ ʘʩʦʨʪʠʤʝʥʪʽʚ ʢʦʨʤʽʚ. ʇʨʠ 

ʩʪʝʥʦʬʘʛʽʾ ʭʘʨʯʫʚʘʥʥʷ ʻ ʙʽʣʴʰ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʽ ʪʦʤʫ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʤ ʚ 

ʩʝʥʩʽ ʟʘʩʚʦʻʥʥʷ ʢʦʨʤʽʚ ʪʘ ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ ʾʭʥʻ ʚʠʜʦʙʫʚʘʥʥʷ. ɿ 

ʨʦʟʰʠʨʝʥʥʷʤ ʩʧʝʢʪʨʘ ʭʘʨʯʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʩʧʦʞʠʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 

ʨʽʟʥʠʭ ʭʘʨʯʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʂʂɼ ʾʭʥʴʦʾ ʫʪʠʣʽʟʘʮʽʾ ʟʥʠʞʫʻʪʴʩʷ. ʈʘʟʦʤ ʟ ʪʠʤ 

ʩʪʝʥʦʬʘʛʽʷ ʤʦʞʝ ʚʠʨʦʙʣʷʪʠʩʷ ʪʽʣʴʢʠ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʽ ʪʦʤʫ ʙʽʣʴʰ ʚʣʘʩʪʠʚʘ ʜʣʷ ʪʚʘʨʠʥ ʟ ʢʦʨʦʪʢʠʤ ʞʠʪʪʻʚʠʤ 

ʮʠʢʣʦʤ, ʭʘʨʯʫʚʘʥʥʷ ʷʢʠʭ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʝʟʦʥʥʠʭ ʟʤʽʥ ʪʨʦʬʽʯʥʠʭ 

ʩʠʪʫʘʮʽʡ. ʉʝʨʝʜ ʪʚʘʨʠʥ ʟ ʪʨʠʚʘʣʠʤ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʩʪʝʥʦʬʘʛʽʷ ʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʚʦʜʦʡʤʘʭ ʥʠʟʴʢʠʭ ʰʠʨʦʪ, ʜʝ ʢʦʨʤʦʚʘ ʙʘʟʘ ʙʽʣʴʰ ʩʪʘʣʘ. 

ʊʘʢʘ ʢʘʨʪʠʥʘ, ʟʦʢʨʝʤʘ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʨʠʙ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʘ ʾʞʘ ʤʘʻ 

ʚ ʞʠʪʪʽ ʛʽʜʨʦʙʽʦʥʪʽʚ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ, ʩʝʨʝʜ ʥʠʭ ʨʦʟʨʽʟʥʷʶʪʴ 

ʛʨʫʥʪʦʾʜʽʚ, ʜʝʪʨʠʪʦʬʘʛʽʚ, ʟʦʦʬʘʛʽʚ ʽ ʬʽʪʦʟʦʦʬʘʛʽʚ. ɿʘ ʟʥʘʯʝʥʥʷʤ ʫ 

ʭʘʨʯʫʚʘʥʥʽ ʨʦʟʨʽʟʥʷʶʪʴ ʾʞʫ ʦʩʥʦʚʥʫ, ʷʢʦʶ ʧʝʨʝʚʘʞʥʦ ʥʘʧʦʚʥʝʥʠʡ 

ʢʠʰʝʯʥʠʢ, ʜʨʫʛʦʨʷʜʥʫ, ʱʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦ, ʘʣʝ ʚ ʥʝʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ, ʽ ʚʠʧʘʜʢʦʚʫ, ʱʦ ʧʦʾʜʘʻʪʴʩʷ ʨʽʜʢʦ ʡ ʫ ʤʘʣʠʭ ʢʽʣʴʢʦʩʪʷʭ. ɼʣʷ ʙʽʣʴʰ 

ʪʦʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʝʢʪʨʫ ʭʘʨʯʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʢʣʘʜ ʢʦʨʤʫ ʡ 

ʢʽʣʴʢʽʩʥʝ ʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʦʙ'ʻʢʪʽʚ, ʚʠʨʘʞʝʥʝ ʯʘʩʪʦʪʦʶ ʾʭʥʴʦʾ 

ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ, ʯʠʩʝʣʴʥʽʩʪʶ ʘʙʦ ʚʘʛʦʶ. ʆʩʪʘʥʥʽʡ ʧʦʢʘʟʥʠʢ ʜʘʻ ʥʘʡʢʨʘʱʝ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʥʘʯʝʥʥʷ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʾʞʽ ʡ ʪʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ. ʉʧʝʢʪʨ ʭʘʨʯʫʚʘʥʥʷ ʤʦʞʝ ʧʦʚʥʽʩʪʶ 

ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʦʥʪʦʛʝʥʝʟʽ. ʅʘʧʨʠʢʣʘʜ, ʧʝʣʘʛʽʯʥʽ ʣʠʯʠʥʢʠ ʜʦʥʥʠʭ ʪʚʘʨʠʥ ʚ 

ʦʩʥʦʚʥʦʤʫ ʭʘʨʯʫʶʪʴʩʷ ʬʽʪʦʧʣʘʥʢʪʦʥʦʤ, ʘ ʜʦʨʦʩʣʽ ʦʨʛʘʥʽʟʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ï 

ʜʝʪʨʠʪʦʤ ʽ ʨʽʟʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʙʝʥʪʦʩʫ. ʃʠʯʠʥʢʠ ʙʽʣʦʛʦ ʪʦʚʩʪʦʣʦʙʘ 

ʩʧʦʯʘʪʢʫ ʞʠʚʫʪʴ ʟʘ ʨʘʭʫʥʦʢ ʟʦʦʧʣʘʥʢʪʦʥʫ, ʘ ʧʦʪʽʤ ʧʝʨʝʭʦʜʷʪʴ ʥʘ 

ʬʽʪʦʧʣʘʥʢʪʦʥ, ʷʢʠʤ ʭʘʨʯʫʶʪʴʩʷ ʡ ʜʦʨʦʩʣʽ ʨʠʙʠ. ʗʢ ʧʨʘʚʠʣʦ, ʘʩʦʨʪʠʤʝʥʪʠ 

ʢʦʨʤʽʚ, ʩʧʦʞʠʚʘʥʠʭ ʜʦʨʦʩʣʠʤʠ ʦʩʦʙʠʥʘʤʠ, ʰʠʨʰʝ, ʥʽʞ ʫ ʤʦʣʦʜʽ, ʽ 

ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʘ ʭʘʨʯʫʚʘʥʥʷ ï ʦʜʥʘ ʟ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʘʜʘʧʪʘʮʽʾ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʾʞʝʶ ʦʩʦʙʠʥ ʚʠʜʫ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʧʝʢʪʨ 

ʭʘʨʯʫʚʘʥʥʷ ʟ ʚʽʢʦʤ ʟʚʫʞʫʻʪʴʩʷ, ʢʦʣʠ ʦʨʛʘʥʽʟʤ ʧʝʨʝʭʦʜʠʪʴ ʟʽ ʩʧʦʞʠʚʘʥʥʷ 

ʙʘʛʘʪʴʦʭ ʦʙ'ʻʢʪʽʚ ʥʘ ʭʘʨʯʫʚʘʥʥʷ ʦʜʥʠʤ, ʘʣʝ ʥʘʷʚʥʠʤ ʫ ʙʽʣʴʰʠʭ ʢʽʣʴʢʦʩʪʷʭ, 

ʪʘʢ ʱʦ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʠʜʫ ʾʞʝʶ ʟ ʚʽʢʦʤ ʟʥʦʚ-ʪʘʢʠ ʧʽʜʚʠʱʫʻʪʴʩʷ. ɼʦʩʠʪʴ 

ʽʩʪʦʪʥʽ ʣʦʢʘʣʴʥʽ ʨʦʟʭʦʜʞʝʥʥʷ ʚ ʩʧʝʢʪʨʘʭ ʭʘʨʯʫʚʘʥʥʷ. ɹʘʛʘʪʦ ʟʦʦʧʣʘʥʢʪʝʨʽʚ 

ʫ ʚʠʩʦʢʠʭ ʰʠʨʦʪʘʭ ʭʘʨʯʫʶʪʴʩʷ ʤʘʡʞʝ ʚʠʥʷʪʢʦʚʦ ʜʽʘʪʦʤʦʚʠʤʠ, ʘ ʽʟ 

ʧʨʦʩʫʚʘʥʥʷʤ ʜʦ ʝʢʚʘʪʦʨʘ ʚʩʝ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʚ ʾʭʥʽʡ ʾʞʽ ʟʜʦʙʫʚʘʶʪʴ 

ʜʠʥʦʬʽʪʦʚʽ ʚʦʜʦʨʦʩʪʽ. ʋ ʙʽʣʠʭ ʪʦʚʩʪʦʣʦʙʽʚ ʫ ʩʪʘʚʢʘʭ ʚʤʽʩʪ ʢʠʰʝʯʥʠʢʽʚ ʚ 

ʦʩʥʦʚʥʦʤʫ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʠʥʴʦ-ʟʝʣʝʥʠʭ, ʘ ʚ ʨʽʢʘʭ ï ʟ ʜʽʘʪʦʤʦʚʠʭ ʽ ʟʝʣʝʥʠʭ 

ʚʦʜʦʨʦʩʪʝʡ. ɿ ʢʦʣʠʚʘʥʥʷʤʠ ʩʪʘʥʫ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʡ ʫʤʦʚ ʜʦʙʫʚʘʥʥʷ ʾʞʽ 
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ʧʦʚ'ʷʟʘʥʽ ʜʦʙʦʚʽ ʡ ʩʝʟʦʥʥʽ ʟʤʽʥʠ ʩʧʝʢʪʨʽʚ ʭʘʨʯʫʚʘʥʥʷ. ɺ ʦʩʥʦʚʥʦʤʫ ʜʦʙʦʚʽ 

ʟʤʽʥʠ ʚ ʭʘʨʘʢʪʝʨʽ ʭʘʨʯʫʚʘʥʥʷ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʢʦʨʤʦʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʟʤʽʥʦʶ ʫʤʦʚ ʾʭʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʡ ʦʚʦʣʦʜʽʥʥʷ ʥʠʤʠ. 

ʉʝʟʦʥʥʽ ʟʤʽʥʠ ʩʧʝʢʪʨʽʚ ʭʘʨʯʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʟʤʽʥʘʤʠ ʚ ʢʦʨʤʦʚʽʡ ʙʘʟʽ: ʟʤʽʥʦʶ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʚʦʜʦʨʦʩʪʝʡ, 

ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʚ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʛʨʫʧ ʟʦʦʧʣʘʥʢʪʦʥʫ, ʚʠʣʴʦʪʘʤʠ ʢʦʤʘʭ ʪʘ 

ʽʥ. ɿʚʠʯʘʡʥʦ, ʚʦʥʠ ʩʢʣʘʜʥʦ ʩʧʦʣʫʯʘʶʪʴʩʷ ʟ ʦʥʪʦʛʝʥʝʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ 

ʭʘʨʯʫʚʘʥʥʽ ʡ ʤʦʞʫʪʴ ʟʘʣʝʞʘʪʠ ʚʽʜ ʨʽʟʥʠʭ ʩʝʟʦʥʥʠʭ ʷʚʠʱ ʫ ʚʦʜʦʡʤʽ 

(ʥʘʩʪʘʥʥʷ ʧʝʨʽʦʜʽʚ ʰʪʦʨʤʽʚ, ʜʦʱʽʚ ʪʘ ʽʥ.). 

 

10.3.2 ʍʘʨʯʦʚʘ ʝʣʝʢʪʠʚʥʽʩʪʴ  

 

ɺʠʙʽʨʢʦʚʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʜʦʙʨʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚ ʛʽʜʨʦʙʽʦʥʪʽʚ, 

ʧʦʯʠʥʘʶʯʠ ʟ ʥʘʡʧʨʦʩʪʽʰʠʭ ʽ ʟʘʢʽʥʯʫʶʯʠ ʩʩʘʚʮʷʤʠ, ʧʨʠʯʦʤʫ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʪʚʘʨʠʥ, ʱʦ ʟʘʭʦʧʣʶʶʪʴ ʭʘʨʯʦʚʽ ʦʙ'ʻʢʪʠ ʷʢ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ, ʪʘʢ ʽ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ. ʉʝʨʝʜ ʥʘʡʧʨʦʩʪʽʰʠʭ ʥʘʡʙʽʣʴʰ 

ʚʠʚʯʝʥʽ ʫ ʚʽʜʥʦʰʝʥʥʽ ʚʠʙʽʨʢʦʚʦʩʪʽ ʾʞʽ ʽʥʬʫʟʦʨʽʾ. ʂʦʣʠ ʾʤ ʜʘʻʪʴʩʷ ʩʫʤʽʰ 

ʦʜʥʦʨʦʟʤʽʨʥʠʭ ʾʩʪʽʚʥʠʭ ʪʘ ʥʝʾʩʪʽʚʥʠʭ ʯʘʩʪʠʥʦʢ (ʥʘʧʨʠʢʣʘʜ, ʜʨʽʞʜʞʽ ʡ 

ʘʢʪʠʚʦʚʘʥʝ ʚʫʛʽʣʣʷ), ʪʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʩʧʦʞʠʚʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʧʝʨʰʽ. ʋ ʛʫʙʦʢ ʧʦʨʠ ʟʚʠʯʘʡʥʦ ʦʪʦʯʝʥʽ ʢʣʽʪʠʥʘʤʠ, ʟʜʘʪʥʠʤʠ ʩʢʦʨʦʯʫʚʘʪʠʩʷ 

ʡ ʟʘʤʠʢʘʪʠ ʦʪʚʦʨʠ, ʢʦʣʠ ʪʦʢʦʚʠʱʝ ʚʦʜʠ ʧʨʠʥʦʩʠʪʴ ʥʝʙʘʞʘʥʽ ʨʝʯʦʚʠʥʠ. ʋ 

ʢʠʰʢʦʚʦʧʦʨʦʞʥʠʥʥʠʭ ʱʫʧʘʣʴʮʽ ʚʠʷʚʣʷʶʪʴ ʩʤʘʢʦʚʽ ʨʦʟʭʦʜʞʝʥʥʷ ʧʽʩʣʷ 

ʜʦʪʠʢʫ ʜʦ ʾʞʽ. ʗʢʱʦ ʘʢʪʠʥʽʷʤ ʜʘʪʠ ʬʽʣʴʪʨʫʚʘʣʴʥʠʡ ʧʘʧʽʨ, ʪʦ ʩʧʦʯʘʪʢʫ 

ʪʚʘʨʠʥʠ ʩʭʦʧʣʶʶʪʴ ʽ ʧʨʦʢʦʚʪʫʶʪʴ ʡʦʛʦ. ʇʨʠ ʧʦʚʪʦʨʥʠʭ ʜʘʯʘʭ ʧʘʧʽʨ 

ʩʭʦʧʣʶʻʪʴʩʷ, ʘʣʝ ʧʦʪʽʤ ʚʽʜʢʠʜʘʻʪʴʩʷ. ʋ ʭʨʦʙʘʢʽʚ, ʱʦ ʭʘʨʯʫʶʪʴʩʷ ˇʨʫʥʪʦʤ, 

ʭʘʨʯʦʚʘ ʚʠʙʽʨʢʦʚʽʩʪʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʡʦʛʦ ʟʘʭʦʧʣʝʥʥʽ ʟ ʙʽʣʴʰ ʧʦʚʝʨʭʥʝʚʠʭ 

ʰʘʨʽʚ, ʜʝ ʢʦʥʮʝʥʪʨʘʮʽʷ ʆʈ ʚʠʱʝ. ʍʨʦʙʘʢʠ, ʱʦ ʚʽʜʮʽʜʞʫʶʪʴ ʩʝʩʪʦʥ, 

ʚʠʛʘʥʷʶʪʴ ʽʟ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚʦʜʫ ʟ ʥʝʧʨʠʜʘʪʥʠʤʠ ʧʦ ʚʝʣʠʯʠʥʽ ʘʙʦ 

ʷʢʦʩʪʽ ʯʘʩʪʠʥʢʘʤʠ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʠʧʠʥʷʶʪʴ ʬʽʣʴʪʨʘʮʽʶ, ʜʦʢʠ ʭʘʨʯʦʚʘ 

ʩʠʪʫʘʮʽʷ ʥʝ ʟʤʽʥʠʪʴʩʷ ʥʘ ʢʨʘʱʫ. ʍʘʨʯʦʚʘ ʝʣʝʢʪʠʚʥʽʩʪʴ ʤʦʣʶʩʢʽʚ, 

ʥʘʩʘʤʧʝʨʝʜ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʙʦʨʽ ʩʧʦʩʦʙʫ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʡʙʽʣʴʰʠʡ ʪʨʦʬʽʯʥʠʡ ʝʬʝʢʪ. ʄʦʣʶʩʢʠ-ʬʽʣʴʪʨʘʪʦʨʠ ʩʦʨʪʫʶʪʴ ʯʘʩʪʠʥʢʠ, 

ʚʽʜʢʠʜʘʶʯʠ ʥʝʧʨʠʜʘʪʥʽ, ʘ ʷʢʱʦ ʾʭ ʫ ʩʝʩʪʦʥʽ ʟʘʥʘʜʪʦ ʙʘʛʘʪʦ ï ʟʘʤʠʢʘʶʪʴ 

ʩʠʬʦʥ ʽ ʧʨʠʧʠʥʷʶʪʴ ʭʘʨʯʫʚʘʥʥʷ. ɺʠʩʦʢʫ ʭʘʨʯʦʚʫ ʝʣʝʢʪʠʚʥʽʩʪʴ ʤʘʶʪʴ 

ʥʠʞʯʽ ʨʘʢʦʧʦʜʽʙʥʽ-ʬʽʣʴʪʨʘʪʦʨʠ. ɺʩʽ ʚʦʥʠ ʚʽʜʥʦʩʥʦ ʤʘʣʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʠʥʴʦ-ʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ. ɺʠʙʽʨʢʦʚʽʩʪʴ ʾʭʥʴʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʝ 

ʪʽʣʴʢʠ ʚʽʜʥʦʩʥʦ ʭʘʨʯʦʚʦʾ ʷʢʦʩʪʽ ʦʙ'ʻʢʪʽʚ, ʘʣʝ ʡ ʩʪʦʩʦʚʥʦ ʜʦ ʾʭʥʴʦʛʦ ʨʦʟʤʽʨʫ. 

ʅʘʧʨʠʢʣʘʜ, ʚʝʩʣʦʥʦʛʽ ʨʘʯʢʠ ʧʝʨʝʚʘʞʥʦ ʧʦʾʜʘʶʪʴ ʭʘʨʯʦʚʽ ʦʙ'ʻʢʪʠ ʨʦʟʤʽʨʦʤ 

4ï40 ʤʢʤ, ʛʽʣʣʷʩʪʦʚʫʩʽ ï ʨʦʟʤʽʨʦʤ 20ï30 ʤʢʤ. ɼʦʩʠʪʴ ʚʠʩʦʢʘ ʭʘʨʯʦʚʘ 

ʝʣʝʢʪʠʚʥʽʩʪʴ ʽ ʫ ʚʠʱʠʭ ʨʘʢʽʚ. ʉʝʨʝʜ ʣʠʯʠʥʦʢ ʢʦʤʘʭ ʚʠʙʽʨʢʦʚʽʩʪʴ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʷʢ ʫ ʬʦʨʤ, ʱʦ ʜʦʙʫʚʘʶʪʴ ʾʞʫ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ, ʪʘʢ ʽ ʚ 

ʪʠʭ, ʱʦ ʭʘʨʯʫʶʪʴʩʷ ʰʣʷʭʦʤ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʞʝʨʪʚʠ. 

ɺʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʝʣʝʢʪʠʚʥʦʩʪʽ ʚʠʷʚʣʷʶʪʴ ʛʦʣʢʦʰʢʽʨʽ ʧʨʠ ʭʠʞʦʤʫ 



19 

 

ʭʘʨʯʫʚʘʥʥʽ, ʬʽʣʴʪʨʘʮʽʾ ʡ ʟʙʠʨʘʥʥʽ ʢʦʨʤʫ. ʅʘʧʨʠʢʣʘʜ, ʤʦʨʩʴʢʽ ʟʽʨʢʠ 

ʧʝʨʝʚʘʞʥʦ ʚʠʾʜʘʶʪʴ ʜʨʽʙʥʠʭ ʤʦʣʶʩʢʽʚ ʽ ʥʝʦʭʦʯʝ ï ʚʝʣʠʢʠʭ, ʷʢʽ, ʟʘʤʠʢʘʶʯʠ 

ʩʪʫʣʢʠ, ʧʨʦʪʠʩʪʦʷʪʴ ʧʝʨʝʚʘʨʶʚʘʥʥʶ ʢʽʣʴʢʘ ʜʽʙ. ʄʦʨʩʴʢʽ ʾʞʘʢʠ, ʱʦ 

ʟʘʢʦʚʪʫʶʪʴ ˇʨʫʥʪ, ʚʠʙʠʨʘʶʪʴ ʪʽ ʡʦʛʦ ʜʽʣʷʥʢʠ, ʜʝ ʙʽʣʴʰʠʡ ʚʤʽʩʪ ʆʈ. ɰʞʘʢʠ-

ʬʽʣʴʪʨʘʪʦʨʠ ʤʽʩʪʷʪʴ ʫ ʩʚʦʾʭ ʢʠʰʝʯʥʠʢʘʭ ʟʥʘʯʥʦ ʤʝʥʰʝ ʤʽʥʝʨʘʣʴʥʦʾ 

ʩʫʩʧʝʥʟʽʾ, ʥʽʞ ʾʾ ʙʫʣʦ ʙ ʫ ʚʠʧʘʜʢʫ ʙʝʟʚʠʙʽʨʢʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʩʝʩʪʦʥʫ. 

ʆʩʦʙʣʠʚʦ ʜʦʩʢʦʥʘʣʘ ʭʘʨʯʦʚʘ ʝʣʝʢʪʠʚʥʽʩʪʴ ʭʦʨʜʦʚʠʭ, ʟʦʢʨʝʤʘ ʭʨʝʙʝʪʥʠʭ 

ʪʚʘʨʠʥ, ʚ ʷʢʠʡ ʙʠ ʩʧʦʩʽʙ ʚʦʥʠ ʥʝ ʭʘʨʯʫʚʘʣʠʩʷ. 

ɿ ʥʘʚʝʜʝʥʠʭ ʧʨʠʢʣʘʜʽʚ ʤʦʞʥʘ ʙʘʯʠʪʠ, ʱʦ ʝʣʝʢʪʠʚʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʚ 

ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʪʚʘʨʠʥ ʜʦ ʦʮʽʥʢʠ ʡ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʨʽʟʥʠʭ ʦʙ'ʻʢʪʽʚ, ʘ ʚ ʽʥʰʠʭ ï ʚʠʙʦʨʦʤ ʤʽʩʮʷ 

ʡ ʯʘʩʫ, ʧʨʠ ʷʢʠʭ ʤʦʞʣʠʚʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʢʦʨʤʫ ʧʨʠ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʤʫ ʟʘʭʦʧʣʝʥʥʽ ʾʞʽ ʚʠʷʚʣʷʶʪʴʩʷ ʥʘʡʙʽʣʴʰʦʶ. ʑʦ 

ʩʪʦʩʫʻʪʴʩʷ ʧʨʠʯʠʥ ʚʠʙʽʨʢʦʚʦʩʪʽ, ʪʦ ʚʦʥʦ ʤʦʞʝ ʜʠʢʪʫʚʘʪʠʩʷ ʭʘʨʯʦʚʠʤʠ 

ʷʢʦʩʪʷʤʠ ʦʙ'ʻʢʪʽʚ, ʾʭʥʴʦʶ ʜʦʩʪʫʧʥʽʩʪʶ, ʜʦʩʪʘʪʢʦʤ (ʢʦʥʮʝʥʪʨʘʮʽʻʶ), 

ʥʠʟʴʢʠʤʠ ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ ʥʘ ʾʭ ʜʦʙʫʚʘʥʥʷ ʪʘ ʽʥ. ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʭʘʨʯʦʚʘ 

ʝʣʝʢʪʠʚʥʽʩʪʴ ʚʽʜʙʠʚʘʻ ʩʠʩʪʝʤʫ ʘʜʘʧʪʘʮʽʾ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ 

ʧʨʦʮʝʩʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʟʤʽʚ ʥʝʦʙʭʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʭʘʨʯʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ. 

 

10.4 ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʡ ʟʘʩʚʦʻʥʥʷ ʾʞʽ 

 

ɿʚʠʯʘʡʥʦ ʧʽʜ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʭʘʨʯʫʚʘʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʨʦʟʫʤʽʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʴ (ʚʘʛʘ) ʾʞʽ, ʩʧʦʞʠʚʘʥʦʾ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʚʽʜʥʝʩʝʥʘ ʜʦ ʚʘʛʠ 

ʩʧʦʞʠʚʘʯʘ. ʄʽʨʦʶ ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʚʝʣʠʯʠʥʫ ʜʦʙʦʚʦʛʦ 

ʨʘʮʽʦʥʫ, ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʢʦʨʤʫ, ʱʦ ʧʦʾʜʘʻʪʴʩʷ ʪʚʘʨʠʥʦʶ ʧʨʦʪʷʛʦʤ ʜʦʙʠ. 

ɼʝʷʢʫ ʫʷʚʫ ʧʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʜʘʻ ʾʭ 

ʥʘʛʦʜʦʚʘʥʽʩʪʴ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʜʝʢʩʦʤ ʥʘʧʦʚʥʝʥʥʷ ʢʠʰʝʯʥʠʢʽʚ, ʧʽʜ 

ʷʢʠʤ ʨʦʟʫʤʽʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʚʘʛʠ ʾʞʽ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʪʨʘʚʥʦʤʫ ʪʨʘʢʪʽ, ʜʦ 

ʚʘʛʠ ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʗʢʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʦʮʽʥʶʚʘʪʠ 

ʢʽʣʴʢʽʩʪʶ ʩʧʦʞʠʚʘʥʦʛʦ ʢʦʨʤʫ, ʟʤʽʩʪ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʤʦʞʝ ʟʦʚʩʽʤ 

ʧʝʨʝʢʨʫʯʫʚʘʪʠʩʷ. ʅʘʧʨʠʢʣʘʜ, ʪʚʘʨʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʣʦʧʦʞʠʚʥʠʡ 

ʢʦʨʤ, ʘʣʝ ʟʘʢʦʚʪʫʶʪʴ ʡʦʛʦ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʧʦʚʠʥʥʽ ʚʚʘʞʘʪʠʩʷ ʪʠʤʠ, ʱʦ 

ʛʦʜʫʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʰʝ ʪʠʭ, ʷʢʽ, ʩʧʦʞʠʚʘʶʯʠ ʙʽʣʴʰ ʧʦʞʠʚʥʠʡ ʢʦʨʤ, 

ʟ'ʾʜʘʶʪʴ ʡʦʛʦ ʤʝʥʰʝ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ-ʭʠʞʘʢʽʚ ʧʨʠ 

ʪʘʢʦʤʫ ʨʦʟʛʣʷʜʽ ʧʦʚʠʥʥʘ ʚʠʷʚʠʪʠʩʷ ʥʠʞʯʝ, ʥʽʞ ʫ ʜʝʪʨʠʪʦʬʘʛʽʚ ʽ ʬʽʪʦʬʘʛʽʚ. 

ʅʘʚʨʷʜ ʯʠ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʙʽʣʠʭ 

ʪʦʚʩʪʦʣʦʙʽʚ ʟ ʚʽʢʦʤ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʭʦʯʘ ʣʠʯʠʥʢʠ ʮʽʻʾ ʨʠʙʠ, ʱʦ ʭʘʨʯʫʶʪʴʩʷ 

ʟʦʦʧʣʘʥʢʪʦʥʦʤ, ʩʧʦʞʠʚʘʶʪʴ ʢʦʨʤʫ ʚʽʜʥʦʩʥʦ ʤʝʥʰʝ, ʥʽʞ ʜʦʨʦʩʣʽ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʽʪʦʧʣʘʥʢʪʦʥ, ʱʦ ʟʘʩʚʦʶʻʪʴʩʷ ʣʠʰʝ ʥʘ 30ï40%. ʇʦʜʽʙʥʠʡ 

ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʡ ʧʨʠ ʦʮʽʥʮʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʭʘʨʯʫʚʘʥʥʷ ʙʝʟʭʨʝʙʝʪʥʠʭ 

ï ʬʽʪʦʧʣʘʥʢʪʦʬʘʛʽʚ, ʢʦʣʠ ʫ ʚʦʜʦʡʤʘʭ ʨʽʟʢʦ ʟʤʽʥʶʻʪʴʩʷ ʩʢʣʘʜ ʚʦʜʦʨʦʩʪʝʡ, 

ʟʦʢʨʝʤʘ ʜʽʘʪʦʤʦʚʽ ʟʘʤʽʱʘʶʪʴʩʷ ʚʜʚʽʯʽ ʙʽʣʴʰ ʧʦʞʠʚʥʠʤʠ ʟʝʣʝʥʠʤʠ. 
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ʂʽʣʴʢʽʩʪʴ ʩʧʦʞʠʚʘʥʦʛʦ ʢʦʨʤʫ ʣʠʰʝ ʷʢʦʶʩʴ ʤʽʨʦʶ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ. ʗʢʱʦ ʜʘʥʠʡ ʛʽʜʨʦʙʽʦʥʪ, ʭʘʨʯʫʶʯʠʩʴ ʪʠʤ ʞʝ 

ʩʘʤʠʤ ʢʦʨʤʦʤ, ʧʦʯʠʥʘʻ ʧʦʾʜʘʪʠ ʡʦʛʦ ʚ ʽʥʰʽʡ ʢʽʣʴʢʦʩʪʽ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ 

ʧʨʦ ʚʽʜʧʦʚʽʜʥʫ ʟʤʽʥʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʭʘʨʯʫʚʘʥʥʷ. ʋ ʪʘʢʦʤʫ ʞ ʧʦʨʽʚʥʷʣʴʥʦʤʫ 

ʧʣʘʥʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʨʘʮʽʦʥ ʨʽʟʥʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʱʦ 

ʭʘʨʯʫʶʪʴʩʷ ʧʦʜʽʙʥʠʤ ʢʦʨʤʦʤ. ɺ ʘʙʩʦʣʶʪʥʦʤʫ ʚʠʨʘʞʝʥʥʽ ʢʽʣʴʢʽʩʪʴ ʢʦʨʤʫ, 

ʩʧʦʞʠʚʘʥʘ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʥʘ ʦʜʠʥʠʮʶ ʚʘʛʠ ʪʚʘʨʠʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʝ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ, ʘ ʪʽʣʴʢʠ ʪʝʤʧ ʩʧʨʠʡʥʷʪʪʷ ʾʞʽ, ʰʚʠʜʢʽʩʪʴ ʾʾ 

ʧʨʦʧʫʱʝʥʥʷ ʯʝʨʝʟ   ʢʠʰʝʯʥʠʢ,   ʟʜʘʪʥʽʩʪʴ   çʧʝʨʝʨʦʙʣʷʪʠè ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ 

ʪʫ ʘʙʦ ʽʥʰʫ ʢʽʣʴʢʽʩʪʴ çʭʘʨʯʦʚʦʾ ʩʠʨʦʚʠʥʠè ʧʝʚʥʦʾ ʷʢʦʩʪʽ. 

ɹʽʣʴʰ ʪʦʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʭʘʨʯʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʦʪʨʠʤʘʥʘ, ʷʢʱʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʘʩʫ ʥʝ ʚʩʴʦʛʦ ʟ'ʾʜʝʥʦʛʦ ʢʦʨʤʫ, ʘ ʪʽʣʴʢʠ 

ʧʦʞʠʚʥʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʥʴʦʤʫ, ʘʙʦ ʡʦʛʦ ʝʥʝʨʛʦʻʤʥʽʩʪʴ. 

ʆʪʨʠʤʘʥʽ ʚʝʣʠʯʠʥʠ, ʚʽʜʥʝʩʝʥʽ ʜʦ ʾʭʥʽʭ ʟʥʘʯʝʥʴ ʚ ʦʨʛʘʥʽʟʤʽ-ʩʧʦʞʠʚʘʯʽ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʝʤʧ ʟʘʣʫʯʝʥʥʷ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ ʚ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ. 

ʗʢʱʦ ʩʪʫʧʽʥʴ ʟʘʩʚʦʻʥʥʷ ʢʦʨʤʫ ʚ ʧʦʨʽʚʥʶʚʘʥʠʭ ʦʩʦʙʠʥ ʦʜʥʦʛʦ ʘʙʦ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʧʦʜʽʙʥʘ, ʪʝʤʧ ʟʘʣʫʯʝʥʥʷ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ ʚ ʤʝʪʘʙʦʣʽʟʤ ʜʦʩʠʪʴ 

ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʭʥʴʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʩʠʤʽʣʷʮʽʾ ʾʞʽ, ʤʘʙʫʪʴ, ʪʨʝʙʘ ʟʥʘʪʠ 

ʚʝʣʠʯʠʥʫ ʩʧʦʞʠʚʘʥʥʷ ʦʩʪʘʥʥʴʦʾ, ʾʾ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʩʪʫʧʽʥʴ ʟʘʩʚʦʻʥʥʷ, ʘ 

ʪʘʢʦʞ ʚʤʽʩʪ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʘʤʦʤʫ ʦʨʛʘʥʽʟʤʽ-ʩʧʦʞʠʚʘʯʽ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʥʝʦʜʥʘʢʦʚʘ ʫ ʨʽʟʥʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʽ ʧʽʜʜʘʥʘ 

ʧʦʤʽʪʥʠʤ ʢʦʣʠʚʘʥʥʷʤ ʫ ʯʘʩʽ. ʅʝʨʽʜʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʧʝʚʥʘ ʨʠʪʤʽʢʘ ʚ ʟʤʽʥʽ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʭʘʨʯʫʚʘʥʥʷ ʟ ʷʩʥʦ ʚʠʨʘʞʝʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʤʽʥʽʤʫʤʽʚ ʽ 

ʤʘʢʩʠʤʫʤʽʚ ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʘʙʦ ʽʥʰʠʭ ʚʽʜʨʽʟʢʽʚ ʯʘʩʫ. 

ɿʘʩʚʦʶʚʘʥʽʩʪʴ ʾʞʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ï ʾʾ ʩʢʣʘʜʦʤ ʽ ʫʤʦʚʘʤʠ 

ʭʘʨʯʫʚʘʥʥʷ. 

 

10.4.1 ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ  
 

ɺʝʣʠʯʠʥʘ ʜʦʙʦʚʦʛʦ ʨʘʮʽʦʥʫ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʙʝʟʧʦʩʝʨʝʜʥʽʤ 

ʦʙʣʽʢʦʤ ʟ'ʾʜʝʥʠʭ ʢʦʨʤʽʚ, ʧʦ ʟʤʽʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʾʞʽ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʪʚʘʨʠʥ, 

ʰʣʷʭʦʤ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʚʘʛʠ ʩʧʦʞʠʪʠʭ ʦʨʛʘʥʽʟʤʽʚ ʧʦ ʾʭʥʽʤ ʥʝʧʝʨʝʪʨʘʚʣʝʥʠʤ 

ʨʝʰʪʢʘʤ, ʧʦ ʢʽʣʴʢʦʩʪʽ ʥʝʡʪʨʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʧʽʜʤʽʰʫʻʪʴʩʷ ʚ ʾʞʫ ʡ 

ʚʠʷʚʣʷʪʴʩʷ ʫ ʬʝʢʘʣʽʷʭ, ʽ ʜʝʷʢʠʤʠ ʽʥʰʠʤʠ ʩʧʦʩʦʙʘʤʠ. ʂʽʣʴʢʽʩʪʴ ʢʦʨʤʫ, ʱʦ 

ʧʦʾʜʘʻʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʚʘʨʠʥʠ. 

ɿʥʘʯʥʦʶ ʤʽʨʦʶ ʚʝʣʠʯʠʥʘ ʨʘʮʽʦʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ ʢʦʨʤʽʚ, 

ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ. ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʠʡ ʭʘʨʯʦʚʠʡ 

ʨʘʮʽʦʥ ʫ ʛʨʫʥʪʦʾʜʥʠʭ ʬʦʨʤ, ʱʦ ʜʦʩʷʛʘʻ ʽʥʦʜʽ ʜʝʢʽʣʴʢʦʭ ʪʠʩʷʯ ʚʽʜʩʦʪʢʽʚ ʚʽʜ 

ʚʘʛʠ ʪʽʣʘ. ʋ ʬʽʪʦʬʘʛʽʚ ʭʘʨʯʦʚʠʡ ʽʥʜʝʢʩ ʚʠʨʘʞʘʻʪʴʩʷ ʜʝʩʷʪʢʘʤʠ ʡ ʩʦʪʥʷʤʠ 

ʚʽʜʩʦʪʢʽʚ, ʫ ʤ'ʷʩʦʾʜʥʠʭ ï ʦʜʠʥʠʮʷʤʠ ʡ ʜʝʩʷʪʢʘʤʠ. ɺʝʣʠʯʠʥʘ ʭʘʨʯʦʚʦʛʦ 

ʨʘʮʽʦʥʫ ʟʘʢʦʥʦʤʽʨʥʦ ʟʥʠʞʫʻʪʴʩʷ ʟ ʚʽʢʦʤ (ʤʘʩʦʶ) ʪʚʘʨʠʥ, ʽ ʽʥʦʜʽ ʦʧʠʩʫʻʪʴʩʷ 
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ʨʽʚʥʷʥʥʷʤ: R=pW
n
, ʜʝ R ï ʨʘʮʽʦʥ, W ï ʤʘʩʘ ʚ ʛ, ʨ ʠ n ï ʧʘʨʘʤʝʪʨʠ, ʱʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʜʦʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʪʚʘʨʠʥ ʽ ʫʤʦʚ ʭʘʨʯʫʚʘʥʥʷ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ 

ʦʨʛʘʥʽʟʤʫ, ʥʘʧʨʠʢʣʘʜ ʪʨʠʚʘʣʦʩʪʽ ʛʦʣʦʜʫʚʘʥʥʷ, ʘʙʦ ʚ ʧʝʨʽʦʜ ʨʦʟʤʥʦʞʝʥʥʷ. 

ʇʦʤʽʪʥʦ ʟʘʣʝʞʠʪʴ ʚʝʣʠʯʠʥʘ ʨʘʮʽʦʥʫ ʚʽʜ ʷʢʦʩʪʽ ʢʦʨʤʫ, ʱʦ ʧʦʾʜʘʻʪʴʩʷ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʟʨʦʩʪʘʻ, ʢʦʣʠ ʢʦʨʤʫ ʻ ʫʜʦʩʪʘʣʴ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʨʤʫ ʜʦ ʷʢʠʭʦʩʴ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʝʣʠʯʠʥʘ ʡʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʯʘʩʪʦ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ (çʤʝʞʘ ʪʨʦʬʽʯʥʦʛʦ ʥʘʩʠʯʝʥʥʷè). 

ɼʦʙʦʚʽ ʨʘʮʽʦʥʠ ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʢʫ ʾʞʽ ʧʝʨʝʚʠʱʫʶʪʴ ʚʘʛʫ ʩʘʤʠʭ 

ʪʚʘʨʠʥ, ʽ ʝʥʝʨʛʽʷ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʩʧʦʞʠʪʽʡ ʾʞʽ, ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʪʫ, ʢʦʪʨʘ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʦʨʛʘʥʽʟʤʘʤʠ ʚ ʧʨʦʮʝʩʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʷʚʠʱʝ ʦʜʝʨʞʘʣʦ 

ʥʘʟʚʫ ʥʘʜʣʠʰʢʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʽ, ʥʘ ʜʫʤʢʫ ʨʷʜʫ ʘʚʪʦʨʽʚ, ʤʘʻ ʚʘʞʣʠʚʝ 

ʪʨʦʬʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ. ɼʣʷ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʜʝʢʩ 

ʥʘʜʤʽʨʥʦʩʪʽ, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʝʥʝʨʛʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ 

ʩʧʦʞʠʪʦʤʫ ʟʘ ʜʦʙʫ ʢʦʨʤʽ, ʜʦ ʪʦʾ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʟʘ ʮʝʡ ʯʘʩ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʽʭ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʭʘʨʯʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻ ʪʝʤʧʝʨʘʪʫʨʘ. ɿ ʾʾ ʧʽʜʚʠʱʝʥʥʷʤ ʜʦ ʧʝʚʥʠʭ ʚʝʣʠʯʠʥ 

ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʘ ʟʨʦʩʪʘʻ, ʘ ʧʦʪʽʤ ʟʥʦʚʫ ʟʥʠʞʫʻʪʴʩʷ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ 

ʦʧʪʠʤʫʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʪʚʘʨʠʥ, ʾʭʥʴʦʛʦ ʚʽʢʫ (ʨʦʟʤʽʨʫ), ʩʝʟʦʥʫ ʨʦʢʫ ʡ 

ʜʝʷʢʠʭ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

 

10.4.2 ɿʘʩʚʦʻʥʥʷ ʾʞʽ  
 

ʉʪʫʧʽʥʴ ʟʘʩʚʦʻʥʥʷ ʾʞʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʝʣʠʯʠʥʠ ʜʦʙʦʚʦʛʦ 

ʨʘʮʽʦʥʫ, ʫʤʦʚ, ʫ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʭʘʨʯʫʚʘʥʥʷ (ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʽʥ.), ʘ ʪʘʢʦʞ 

ʚʽʜ ʚʠʜʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʚʘʨʠʥ. ɿʦʚʩʽʤ ʥʝ ʧʝʨʝʪʨʘʚʣʶʶʯʠʩʴ, ʤʦʞʫʪʴ 

ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ ʢʠʰʝʯʥʠʢʠ ʪʚʘʨʠʥ ʙʘʛʘʪʦ ʚʦʜʦʨʦʩʪʝʡ, ʮʠʩʪʠ, ʽʥʰʽ 

ʩʧʦʯʠʚʘʶʯʽ ʩʪʘʜʽʾ. ɺʠʭʦʜʷʪʴ ʥʝʧʝʨʝʪʨʘʚʣʝʥʠʤʠ ʨʘʟʦʤ ʽʟ ʬʝʢʘʣʽʷʤʠ, 

ʥʘʧʨʠʢʣʘʜ, ʤʘʡʞʝ ʚʩʽ ʜʨʽʙʥʽ ʟʝʣʝʥʽ ʡ ʩʠʥʴʦ-ʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ, ʪʘʢʽ, ʷʢ 

Scenedesmus ʘʙʦ Cosmarium, ʧʽʩʣʷ ʟʘʢʦʚʪʫʚʘʥʥʷ ʾʭ ʨʘʯʢʘʤʠ-ʮʠʢʣʦʧʘʤʠ. 

ɿʘʩʚʦʶʚʘʥʽʩʪʴ ʨʦʩʣʠʥʥʦʾ ʾʞʽ ʡ ʜʝʪʨʠʪʫ ʟʚʠʯʘʡʥʦ ʧʦʤʽʪʥʦ ʥʠʞʯʝ, ʥʽʞ 

ʪʚʘʨʠʥʥʦʾ. ɹʘʢʪʝʨʽʘʣʴʥʘ ʾʞʘ ʟʘʩʚʦʶʻʪʴʩʷ ʥʘ 60ï80%, ʫ ʧʦʜʽʙʥʦʤʫ ʩʪʫʧʝʥʽ 

ʟʘʩʚʦʶʻʪʴʩʷ ʡ ʜʝʪʨʠʪ. ʗʢ ʧʨʘʚʠʣʦ, ʜʫʞʝ ʩʣʘʙʢʦ ʟʘʩʚʦʶʻʪʴʩʷ ʦʨʛʘʥʽʯʥʘ 

ʨʝʯʦʚʠʥʘ ˇʨʫʥʪʫ (ʙʣʠʟʴʢʦ 8%). ɿʜʘʪʥʽʩʪʴ ʜʦ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʾʞʽ ʚ ʙʘʛʘʪʴʦʭ 

ʛʽʜʨʦʙʽʦʥʪʽʚ ʟʥʠʞʫʻʪʴʩʷ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʨʤʫ ʡ ʚʝʣʠʯʠʥʠ 

ʜʦʙʦʚʦʛʦ ʨʘʮʽʦʥʫ. ʆʩʦʙʣʠʚʦ ʮʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ çʘʚʪʦʤʘʪʠʯʥʠʭ ʬʽʣʴʪʨʘʪʽʚè, 

ʷʢʽ ʩʣʘʙʢʦ ʨʝʛʫʣʶʶʪʴ ʚʝʣʠʯʠʥʫ ʨʘʮʽʦʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ ʜʘʬʥʽʡ ʪʘ ʽʥʰʠʭ 

ʚʛʽʣʣʷʩʪʦʚʫʩʠʭ ʨʘʯʢʽʚ ʨʦʙʦʪʘ ʢʽʥʮʽʚʦʢ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʟʘʙʝʟʧʝʯʫʻ 

ʭʘʨʯʫʚʘʥʥʷ ʡ ʜʠʭʘʥʥʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʫʧʠʥʥʦ, ʘ ʜʦʙʦʚʽ ʨʘʮʽʦʥʠ ʚ ʫʤʦʚʘʭ 

ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʨʤʠ ʩʪʘʶʪʴ ʫʢʨʘʡ ʚʠʩʦʢʠʤʠ (ʥʘʜʣʠʰʢʦʚʝ 

ʭʘʨʯʫʚʘʥʥʷ). ʎʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʽʟʢʠʤ ʟʥʠʞʝʥʥʷʤ ʟʘʩʚʦʶʚʘʥʦʩʪʽ ʢʦʨʤʫ 

(ʫ ʢʽʣʴʢʘ ʨʘʟʽʚ); ʫ ʨʘʯʢʽʚ-ʭʘʧʘʯʽʚ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʚʝʣʠʯʠʥʫ ʜʦʙʦʚʦʛʦ 

ʨʘʮʽʦʥʫ, ʡʦʛʦ ʟʨʦʩʪʘʥʥʷ ʽʩʪʦʪʥʠʤ ʟʥʠʞʝʥʥʷʤ ʟʘʩʚʦʶʚʘʥʦʩʪʽ ʾʞʽ ʥʝ 
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ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ. ʏʘʩʪʢʘʤʠ ʚʽʜʩʦʪʢʘ ʤʦʞʝ ʚʠʨʘʞʘʪʠʩʷ ʟʘʩʚʦʶʚʘʥʽʩʪʴ ʾʞʽ ʚ 

ʜʝʷʢʠʭ ʢʦʧʝʧʦʜ, ʢʦʣʠ ʾʭʥʽʡ ʨʘʮʽʦʥ ʧʽʜ ʯʘʩ ʩʧʘʣʘʭʽʚ ʧʣʘʥʢʪʦʥʫ ʟʨʦʩʪʘʻ ʚ 50ï

70 ʨʘʟʽʚ. ɺʠʢʠʜʘʥʥʷ ʬʝʢʘʣʽʡ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʥʝʟʘʩʚʦʻʥʦʾ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ ʤʘʻ   ʚʝʣʠʯʝʟʥʝ ʪʨʦʬʦʜʠʥʘʤʽʯʥʝ ʟʥʘʯʝʥʥʷ, ʪʦʤʫ ʱʦ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʦʙʦʨʦʪʥʦʩʪʽ ʙʽʦʛʝʥʽʚ ʫ ʚʦʜʽ. ɿʚʠʯʘʡʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʫ 

ʪʚʘʨʠʥ ʟʘʩʚʦʻʥʥʷ ʢʦʨʤʫ ʟʥʠʞʫʻʪʴʩʷ, ʘʣʝ ʫ ʙʘʛʘʪʴʦʭ ʨʠʙ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʚʦʨʦʪʥʘ ʢʘʨʪʠʥʘ: ʤʦʣʦʜʴ ʱʫʢʠ ʡ ʦʩʝʪʨʘ, ʥʘʧʨʠʢʣʘʜ, ʟʘʩʚʦʶʻ ʾʞʫ 

ʧʨʠʙʣʠʟʥʦ ʚ 1,5 ʨʘʟʠ ʛʽʨʰʝ ʜʦʨʦʩʣʠʭ ʦʩʦʙʠʥ. 

 

10.4.3 ʈʠʪʤʠ ʭʘʨʯʫʚʘʥʥʷ  
 

ʋ ʙʘʛʘʪʴʦʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʨʝʛʫʣʷʨʥʦ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʯʘʩʽ, ʚʽʜʙʠʚʘʶʯʠ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ 

ʭʘʨʯʦʚʠʭ ʩʠʪʫʘʮʽʡ ʘʙʦ ʟʘʢʦʥʦʤʽʨʥʽ ʢʦʣʠʚʘʥʥʷ ʧʦʪʨʝʙ ʫ ʾʞʽ. ʋʤʦʚʠ 

ʭʘʨʯʫʚʘʥʥʷ ʧʝʨʽʦʜʠʯʥʦ ʟʤʽʥʶʶʪʴʩʷ ʫ ʟʚ'ʷʟʢʫ ʽʟ ʯʝʨʛʫʚʘʥʥʷʤ ʧʨʠʧʣʠʚʽʚ ʽ 

ʚʽʜʣʠʚʽʚ, ʜʥʷ ʡ ʥʦʯʽ, ʩʝʟʦʥʽʚ ʨʦʢʫ. ʇʝʨʽʦʜʠʯʥʘ ʟʤʽʥʘ ʭʘʨʯʦʚʠʭ ʧʦʪʨʝʙ ʚ 

ʦʨʛʘʥʽʟʤʽʚ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʠʢʣʽʯʥʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʚ ʦʥʪʦʛʝʥʝʟʽ ʪʠʭ 

ʘʙʦ ʽʥʰʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ (ʨʦʟʨʦʩʪʘʥʥʷ ʛʦʥʘʜ, ʧʝʨʽʦʜʠ ʨʦʟʤʥʦʞʝʥʥʷ, 

ʥʘʨʦʜʞʝʥʥʷ ʤʦʣʦʜʽ ʪʘ ʽʥ.). ɿʤʽʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʭʘʨʯʫʚʘʥʥʷ, ʧʦʚ'ʷʟʘʥʘ ʽʟ 

ʯʝʨʛʫʚʘʥʥʷʤ ʧʨʠʧʣʠʚʽʚ ʽ ʚʽʜʣʠʚʽʚ, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʨʷʜʫ ʣʽʪʦʨʘʣʴʥʠʭ ʪʚʘʨʠʥ. 

ɼʦʙʦʚʘ ʨʠʪʤʽʯʥʽʩʪʴ, ʧʦʚ'ʷʟʘʥʘ ʽʟ ʯʝʨʛʫʚʘʥʥʷʤ ʜʥʷ ʡ ʥʦʯʽ, ʚʣʘʩʪʠʚʘ 

ʙʘʛʘʪʴʦʤ ʨʘʢʦʧʦʜʽʙʥʠʤ, ʤʦʣʶʩʢʘʤ, ʛʦʣʢʦʰʢʽʨʠʤ, ʨʠʙʘʤ. ʇʝʨʝʨʚʘ ʚ 

ʭʘʨʯʫʚʘʥʥʽ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʣʘʥʢʪʦʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʥʠʤʠ ʜʦʙʦʚʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʤʽʛʨʘʮʽʡ. ʋ ʟʚ'ʷʟʢʫ ʟʽ 

ʟʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʠʤʦʚʠʡ ʯʘʩ ʧʦʩʣʘʙʣʷʻʪʴʩʷ ʘʙʦ ʧʦʚʥʽʩʪʶ 

ʧʨʠʧʠʥʷʻʪʴʩʷ ʭʘʨʯʫʚʘʥʥʷ ʚ ʙʘʛʘʪʴʦʭ ʨʘʢʦʧʦʜʽʙʥʠʭ, ʨʠʙ ʽ ʽʥʰʠʭ ʪʚʘʨʠʥ, ʱʦ 

ʤʽʛʨʫʶʪʴ ʧʽʩʣʷ ʥʘʛʫʣʫ ʥʘ ʤʽʩʮʷ ʟʠʤʽʚʣʽ. ʋ ʱʝ ʙʽʣʴʰʦʤʫ ʩʪʫʧʝʥʽ ʩʝʟʦʥʥʽ 

ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʭʘʨʯʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʧʦʷʚʠ ʚ 

ʢʦʨʤʦʚʽʡ ʙʘʟʽ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ. ɿʦʚʩʽʤ ʧʨʠʧʠʥʷʶʪʴ ʭʘʨʯʫʚʘʥʥʷ ʧʽʜ 

ʯʘʩ ʥʝʨʝʩʪʫ ʙʘʛʘʪʦ ʨʠʙ, ʥʘʧʨʠʢʣʘʜ ʜʘʣʝʢʦʩʭʽʜʥʽ ʣʦʩʦʩʽ. ʆʬʽʫʨʠ ʡ ʤʦʨʩʴʢʽ 

ʟʽʨʢʠ ʥʘ ʤʽʩʷʮʴ ʽ ʙʽʣʴʰʝ ʧʝʨʝʩʪʘʶʪʴ ʭʘʨʯʫʚʘʪʠʩʷ ʫ ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ 

ʧʦʣʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʦʤʫ ʱʦ ʛʦʥʘʜʠ, ʢʦʣʠ ʨʦʟʨʦʩʪʘʶʪʴʩʷ ʚʽʜʪʠʩʢʫʶʪʴ 

ʰʣʫʥʦʢ ʫʙʽʢ. ʉʘʤʢʠ ʚʦʩʴʤʠʥʦʛʽʚ ʪʨʠʚʘʣʠʡ ʯʘʩ ʦʙʭʦʜʷʪʴʩʷ ʙʝʟ ʾʞʽ, 

ʦʭʦʨʦʥʷʶʯʠ ʢʣʘʜʢʠ ʷʻʮʴ. ɼʫʞʝ ʙʘʛʘʪʦ ʨʘʢʦʧʦʜʽʙʥʠʭ ʥʝ ʤʦʞʫʪʴ 

ʭʘʨʯʫʚʘʪʠʩʷ ʷʢʠʡʩʴ ʯʘʩ ʧʽʩʣʷ ʣʠʥʴʢʠ, ʜʦʢʠ ʥʝ ʟʘʪʚʝʨʜʽʶʪʴ ʾʭʥʽ ʧʦʢʨʠʚʠ ʡ 

ʨʦʪʦʚʽ ʦʨʛʘʥʠ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ 

 

1. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʪʠʧʠ ʞʠʚʣʝʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ. 

2. ʂʦʨʤʦʚʽ ʨʝʩʫʨʩʠ, ʢʦʨʤʦʚʘ ʙʘʟʘ, ʢʦʨʤʥʽʩʪʴ ʪʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʾʞʝʶ.  

3. ʉʧʦʩʦʙʠ ʟʜʦʙʫʚʘʥʥʷ ʾʞʽ. 

4. ʉʧʝʢʪʨʠ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʭʘʨʯʦʚʘ ʝʣʝʢʪʠʚʥʽʩʪʴ. 
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5. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʟʘʩʚʦʻʥʥʷ ʾʞʽ. ʈʠʪʤʠ ʭʘʨʯʫʚʘʥʥʷ. 

 

11 ʇʆʇʋʃʗʎɯɰ ɻɯɼʈʆɹɯʆʅʊɯɺ 

 

ʇʽʜ ʧʦʧʫʣʷʮʽʻʶ ʨʦʟʫʤʽʻʪʴʩʷ ʛʨʫʧʘ ʦʩʦʙʠʥ ʦʜʥʦʛʦ ʚʠʜʫ, ʱʦ ʟʘʡʤʘʻ 

ʧʝʚʥʠʡ ʧʨʦʩʪʽʨ, ʤʘʻ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ ʪʘ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʩʚʦʻʾ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʟʜʘʪʥʽʩʪʴ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ 

ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ, ʪʦʙʪʦ ʻ ʩʘʤʦʨʝʛʫʣʶʶʯʦʶ ʩʠʩʪʝʤʦʶ ʥʘʜʦʨʛʘʥʽʟʤʝʥʥʦʛʦ 

ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʞʠʪʪʷ. ʇʦʧʫʣʷʮʽʷ ï ʝʣʝʤʝʥʪʘʨʥʘ ʬʦʨʤʘ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ ʚ 

ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ. ʉʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʜʽʶʯʠʭ ʦʜʥʘ ʟ ʦʜʥʦʶ 

ʧʦʧʫʣʷʮʽʡ, ʷʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʠʜ, ʚʠʯʝʨʧʫʻ ʚʩʽ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ. ʉʘʤʝ 

ʽʩʥʫʚʘʥʥʷ ʧʦʧʫʣʷʮʽʡ ʷʢ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ ʤʦʞʣʠʚʦ ʣʠʰʝ ʚ ʻʜʥʦʩʪʽ ʟ 

ʘʙʽʦʪʠʯʥʠʤ ʦʪʦʯʝʥʥʷʤ ʽ ʚʩʽʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʽʦʮʝʥʦʟʫ, ʯʘʩʪʠʥʦʶ ʷʢʦʛʦ 

ʚʦʥʠ ʻ. 

ɯʩʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʡ ʚ ʤʝʞʘʭ ʚʠʜʫ ʚʽʜʙʠʚʘʻ ʝʢʦʣʦʛʽʯʥʫ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʘʨʝʘʣʫ ʦʩʪʘʥʥʴʦʾ ʡ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʦʩʚʦʻʥʥʷ 

ʞʠʪʪʻʚʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʘʜʘʧʪʘʮʽʾ ʦʢʨʝʤʠʭ ʧʦʧʫʣʷʮʽʡ ʜʦ ʣʦʢʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ.  

ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʜʫʞʝ ʚʘʞʢʦ ʘʙʦ ʥʝʤʦʞʣʠʚʦ ʚʠʷʚʠʪʠ ʽʩʥʫʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʧʦʧʫʣʷʮʽʡ ʫ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʧʣʘʥʢʪʦʥʥʠʭ ʽ ʥʝʡʩʪʦʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ʇʝʨʝʥʝʩʝʥʥʷ ʪʝʯʽʷʤʠ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ, ʦʩʦʙʣʠʚʦ ʚ ʤʦʨʷʭ ʽ ʨʽʢʘʭ, 

ʚʠʢʣʶʯʘʻ ʽʩʥʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʧʣʘʥʢʪʦʥʪʽʚ ʽ ʥʝʡʩʪʦʥʪʽʚ ʫ ʧʦʩʪʽʡʥʠʭ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʚʝʜʝ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʦʩʦʙʠʥ ʚ 

ʤʝʞʘʭ ʘʨʝʘʣʫ ʚʠʜʫ ʡ ʧʝʨʝʰʢʦʜʞʘʻ ʫʪʚʦʨʝʥʥʶ ʩʘʤʦʩʪʽʡʥʠʭ ʧʦʧʫʣʷʮʽʡ. 

ʇʦʜʽʙʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʝʨʝʥʝʩʝʥʥʷ ʧʣʘʥʢʪʦʥʪʽʚ, ʘ ʪʘʢʦʞ ʾʭʥʽʭ ʟʘʯʘʪʢʽʚ 

ʯʝʨʝʟ ʧʦʚʽʪʨʷ ʡ ʪʚʘʨʠʥʘʤʠ ʟ ʦʜʥʽʻʾ ʚʦʜʦʡʤʠ ʚ ʽʥʰʫ. ʋ ʟʚ'ʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ 

ʚ ʤʝʞʘʭ ʚʠʜʫ ʣʦʢʘʣʴʥʠʭ ʧʦʧʫʣʷʮʽʡ ʫ ʙʘʛʘʪʴʦʭ ʧʣʘʥʢʪʦʥʪʽʚ ʥʝʤʘʻ ʡ 

ʛʝʦʛʨʘʬʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ. ɯʥʦʜʽ ʩʝʨʝʜ ʛʽʜʨʦʙʽʦʥʪʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʫʢʫʧʥʦʩʪʽ 

ʦʩʦʙʠʥ ʦʜʥʦʛʦ ʚʠʜʫ, ʱʦ ʥʝ ʚʽʜʪʚʦʨʶʶʪʴ ʩʝʙʝ, ʽ ʽʩʥʫʶʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ ʫ 

ʜʘʥʦʤʫ ʙʽʦʪʦʧʽ ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʭʦʜʞʝʥʥʷ ʥʦʚʠʭ ʦʩʦʙʠʥ ʟʟʦʚʥʽ. ʊʘʢʽ 

ʩʫʢʫʧʥʦʩʪʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʩʝʚʜʦʧʦʧʫʣʷʮʽʾ. ʇʦʧʫʣʷʮʽʾ, ʷʢʽ ʚʽʜʪʚʦʨʶʶʪʴ 

ʩʝʙʝ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʽ ʷʢʦʶʩʴ ʤʽʨʦʶ ʽʩʥʫʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʽʤʤʽʛʨʘʮʽʾ ʦʩʦʙʠʥ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʟʘʣʝʞʥʠʤʠ; ʜʦ ʥʝʟʘʣʝʞʥʠʭ ʧʦʧʫʣʷʮʽʡ ʚʽʜʥʦʩʷʪʴʩʷ ʪʽ, ʷʢʽ 

ʧʦʚʥʽʩʪʶ ʚʽʜʪʚʦʨʶʶʪʴ ʩʝʙʝ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʦʧʦʚʥʝʥʥʷ ʟʘʣʝʞʥʠʭ ʧʦʧʫʣʷʮʽʡ ʽ ʧʩʝʚʜʦʧʦʧʫʣʷʮʽʡ. 

ʉʢʣʘʜʘʶʯʠʩʴ ʽʟ ʦʨʛʘʥʽʟʤʽʚ, ʧʦʧʫʣʷʮʽʾ ʷʢ ʙʽʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʦʚʠʤʠ ʷʢʦʩʪʷʤʠ, ʱʦ ʥʝ ʚʠʧʣʠʚʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: ʚʝʣʠʯʠʥʘ ʧʦʧʫʣʷʮʽʡ, 

ʱʽʣʴʥʽʩʪʴ, ʜʠʩʧʝʨʩʽʷ, ʩʪʘʪʝʚʘ ʡ ʚʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ, ʤʽʞʦʨʛʘʥʽʟʤʝʥʥʽ 

ʚʟʘʻʤʦʜʽʾ, ʥʘʨʦʜʞʫʚʘʥʽʩʪʴ, ʨʽʩʪ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ, ʩʤʝʨʪʥʽʩʪʴ ʽ 

ʜʝʷʢʽ ʽʥʰʽ. 

ʇʘʨʘʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʭ ʷʢʦʩʪʝʡ ʧʨʠʩʪʦʩʦʚʘʥʦ ʟʤʽʥʶʶʪʴʩʷ 

(ʫ ʜʽʘʧʘʟʦʥʽ ʚʠʜʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʽʦʜʠʯʥʦʾ ʘʙʦ 
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ʝʧʽʟʦʜʠʯʥʦʾ ʟʤʽʥʠ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚ ʦʩʪʘʪʦʯʥʦʤʫ ʧʽʜʩʫʤʢʫ 

ʩʘʤʦʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʚ ʥʘʧʨʷʤʢʫ ʤʘʢʩʠʤʽʟʘʮʽʾ ʾʾ ʨʦʣʽ ʚ ʙʽʦʩʬʝʨʽ, ʧʨʦʮʝʩʘʭ 

ʝʚʦʣʶʮʽʾ ʦʩʪʘʥʥʴʦʾ. 

ɿ ʦʢʨʝʤʠʭ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʧʫʣʷʮʽʡ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʣʶʜʠʥʠ ʤʘʻ ʚʽʜʪʚʦʨʝʥʥʷ ʥʠʤʠ ʩʚʦʻʾ ʙʽʦʤʘʩʠ, ʪʦʙʪʦ ʫʪʚʦʨʝʥʥʷ ʆʈ ʫ 

ʬʦʨʤʽ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ ʥʘʟʠʚʘʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʦʧʫʣʷʮʽʡ, ʘ ʫʪʚʦʨʝʥʘ ʥʠʤʠ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ï 

ʙʽʦʣʦʛʽʯʥʦʶ ʧʨʦʜʫʢʮʽʻʶ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʫ ʷʢʠʭ ʦʨʛʘʥʽʟʤʘʭ ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʆʈ, ʙʽʦʣʦʛʽʯʥʘ ʧʨʦʜʫʢʮʽʷ ʧʦʧʫʣʷʮʽʡ ʤʦʞʝ ʤʘʪʠ ʜʣʷ ʣʶʜʠʥʠ ʟʦʚʩʽʤ ʨʽʟʥʝ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʊʝʤʧ ʧʨʦʜʫʢʫʚʘʥʥʷ ʆʈ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʩʧʝʮʠʬʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʘʤʦʾ ʧʦʧʫʣʷʮʽʾ, ʪʘʢ ʽ ʚʽʜ ʫʤʦʚ ʾʾ ʽʩʥʫʚʘʥʥʷ. 

ɯʥʰʠʡ ʧʨʦʷʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ, ʱʦ ʤʘʻ ʚʝʣʠʯʝʥʥʝ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʣʶʜʠʥʠ, ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʩʪʽ ʚʦʜʠ, 

ʟʦʢʨʝʤʘ ʧʠʪʥʦʾ. ʄʽʥʝʨʘʣʽʟʫʶʯʠ ʆʈ, ʨʫʡʥʫʶʯʠ ʪʦʢʩʠʯʥʽ ʩʧʦʣʫʢʠ, 

ʦʩʚʽʪʣʷʶʯʠ ʚʦʜʫ ʚ ʧʨʦʮʝʩʽ ʬʽʣʴʪʨʘʮʽʾ, ʥʘʩʠʯʫʶʯʠ ʾʾ ʢʠʩʥʝʤ ʽ ʨʽʟʥʠʤʠ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʧʦʧʫʣʷʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ ʚʠʢʦʥʫʶʪʴ 

ʨʦʙʦʪʫ, ʤʘʩʰʪʘʙ ʽ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʷʢʦʾ ʤʘʶʪʴ ʧʝʨʰʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʡ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʍʦʯʘ ʢʦʞʥʘ ʽʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʧʫʣʷʮʽʡ ʦʮʽʥʶʻʪʴʩʷ ʩʝʨʝʜʥʽʤʠ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʟʽ ʟʥʘʯʥʠʤ ʨʦʟʩʽʶʚʘʥʥʷʤ ʟʥʘʯʝʥʴ ʦʢʨʝʤʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʢʦʞʥʘ ʧʦʧʫʣʷʮʽʷ ʫʥʽʢʘʣʴʥʘ ʟʘ ʩʚʦʾʤ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʛʣʷʜʦʤ. ʗʢ 

ʚʩʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ ʚʠʨʦʙʠʣʠʩʷ ʚ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ, ʽ ʤʘʶʪʴ 

ʘʜʘʧʪʠʚʥʝ ʟʥʘʯʝʥʥʷ, ʪʘʢ ʽ ʚʩʽ ʧʘʨʘʤʝʪʨʠ ʧʦʧʫʣʷʮʽʡ ʽʩʪʦʨʠʯʥʦ ʚʠʨʦʙʠʣʠʩʷ ʚ 

ʷʢʦʩʪʽ ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʜʦ ʽʩʥʫʚʘʥʥʷ ʚ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ. 

ʋ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʽ ʚʘʨʪʦ ʦʮʽʥʶʚʘʪʠ ʚʩʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʽ ʾʭʥʽ ʨʝʘʢʮʽʾ 

ʥʘ ʪʽ ʘʙʦ ʽʥʰʽ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ. 

ʇʨʠʩʪʦʩʫʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʥʝʟʤʽʨʥʦ ʚʠʱʝ, ʥʽʞ ʚ 

ʫʪʚʦʨʶʶʯʠʭ ʾʾ ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ. ɺ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʚ 

ʧʦʧʫʣʷʮʽʾ ʚʠʥʠʢʘʻ ʩʠʛʥʘʣ çʥʘʩ ʩʪʘʻ ʟʘʥʘʜʪʦ ʤʘʣʦè, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʢʘʨʜʠʥʘʣʴʥʠʭ ʟʤʽʥ ʬʽʟʽʦʣʦʛʽʾ ʚʩʽʭ ʯʣʝʥʽʚ ʧʦʧʫʣʷʮʽʾ ʽ ʾʾ ʩʪʨʫʢʪʫʨ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʜʦ ʻʜʠʥʦʾ ʤʝʪʠ: ʤʦʙʽʣʽʟʫʚʘʪʠ ʚʩʽ ʝʢʦʣʦʛʽʯʥʽ ʨʝʟʝʨʚʠ ʚ 

ʽʥʪʝʨʝʩʘʭ ʩʘʤʦʟʙʝʨʝʞʝʥʥʷ. ʋ ʟʚʦʨʦʪʥʦʤʫ ʚʠʧʘʜʢʫ ʬʦʨʤʫʻʪʴʩʷ ʩʠʛʥʘʣ çʥʘʩ 

ʩʪʘʻ ʟʘʥʘʜʪʦ ʙʘʛʘʪʦè, ʽ ʧʦʧʫʣʷʮʽʷ ʚʢʣʶʯʘʻ ʘʜʘʧʪʘʮʽʾ, ʱʦ ʧʦʧʝʨʝʜʞʘʶʪʴ 

ʨʦʟʚʠʪʦʢ ʥʝʙʝʟʧʝʯʥʦʛʦ ʜʣʷ ʥʝʾ ʧʨʦʮʝʩʫ. ʅʘʧʨʠʢʣʘʜ, ʯʘʩʪʠʥʘ ʦʩʦʙʠʥ ʩʪʘʻ 

ʢʘʥʽʙʘʣʘʤʠ, ʧʦʧʝʨʝʜʞʘʶʯʠ ʮʠʤ ʟʘʛʠʙʝʣʴ ʚʩʽʻʾ ʧʦʧʫʣʷʮʽʾ ʚʽʜ ʛʦʣʦʜʫ. 

 

11.1 ʉʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʡ 

 

ʇʦʧʫʣʷʮʽʷ ʥʝ ʻ ʛʦʤʦʛʝʥʥʦʶ ʟʘ ʷʢʽʩʪʶ ʩʢʣʘʜʦʚʠʭ ʾʾ ʝʣʝʤʝʥʪʽʚ 

(ʦʨʛʘʥʽʟʤʽʚ) ʽ ʾʭʥʴʦʤʫ ʨʦʟʧʦʜʽʣʫ ʚ ʧʨʦʩʪʦʨʽ. ʋʪʚʦʨʶʶʯʽ ʧʦʧʫʣʷʮʽʶ 

ʦʩʦʙʠʥʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʚʽʢʦʤ, ʩʪʘʪʪʶ, ʩʪʘʪʝʚʦʶ ʟʨʽʣʽʩʪʶ ʪʘ ʽʥʰʠʤ 

ʙʽʦʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ, ʧʨʠʯʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʨʫʧ ʨʽʟʥʦʛʦ ʩʪʘʥʫ 

ʘʢʪʠʚʥʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʡ ʨʝʛʫʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʦʤʝʦʩʪʘʪʠʯʥʠʤʠ 
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ʤʝʭʘʥʽʟʤʘʤʠ. ʊʦʤʫ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʽʢʦʚʫ, ʩʪʘʪʝʚʫ, ʛʝʥʝʨʘʪʠʚʥʫ ʘʙʦ 

ʽʥʰʫ ʩʪʨʫʢʪʫʨʫ ʧʦʧʫʣʷʮʽʾ ʩʪʦʩʦʚʥʦ ʜʦ ʾʾ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ. ʂʨʽʤ ʮʴʦʛʦ, 

ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʾʭʥʴʦʶ ʚʝʣʠʯʠʥʦ ,ʁ ʱʽʣʴʥʽʩʪʶ 

(ʢʦʥʮʝʥʪʨʘʮʽʻʶ) ʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʟʤʽʱʝʥʥʷ ʚ ʧʨʦʩʪʦʨʽ (ʭʦʨʦʣʦʛʽʯʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ). ʅʘʜʟʚʠʯʘʡʥʦ ʭʘʨʘʢʪʝʨʥʘ ʡ ʙʽʦʣʦʛʽʯʥʦ ʚʘʞʣʠʚʘ 

ʤʦʨʬʦʬʽʟʽʦʣʦʛʽʯʥʘ ʨʽʟʥʦʷʢʽʩʥʽʩʪʴ ʦʩʦʙʠʥ ʦʜʥʦʛʦ ʚʽʢʫ ʡ ʩʪʘʪʽ ʚ ʢʦʞʥʠʡ ʟ 

ʤʦʤʝʥʪʽʚ ʽʩʥʫʚʘʥʥʷ ʧʦʧʫʣʷʮʽʡ. ɺʩʽ ʧʘʨʘʤʝʪʨʠ ʩʪʨʫʢʪʫʨʠ ʜʠʥʘʤʽʯʥʽ, 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʞʥʠʤ ʢʦʥʢʨʝʪʥʠʤ ʩʪʘʥʘʤ 

ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ ʚ ʮʽʣʦʤʫ ʩʪʦʩʦʚʥʦ ʜʦ ʤʽʥʣʠʚʠʭ ʫʤʦʚ 

ʩʝʨʝʜʦʚʠʱʘ. 

 
11.1.1 ɺʝʣʠʯʠʥʘ ʡ ʱʽʣʴʥʽʩʪʴ  

 

ɺʝʣʠʯʠʥʘ ʧʦʧʫʣʷʮʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦʤ ʽ ʩʫʤʘʨʥʦʶ ʤʘʩʦʶ 

(ʙʽʦʤʘʩʦʶ) ʫʪʚʦʨʶʶʯʠʭ ʾʾ ʦʩʦʙʠʥ ʙʝʟʚʽʜʥʦʩʥʦ ʜʦ ʚʝʣʠʯʠʥʠ ʟʘʡʤʘʥʦʛʦ 

ʥʠʤʠ ʧʨʦʩʪʦʨʫ. ɺ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʧʦʧʫʣʷʮʽʾ ʤʘʶʪʴ ʚʝʣʠʯʝʟʥʫ ʯʠʩʝʣʴʥʽʩʪʴ ʽ 

ʧʦʨʽʚʥʷʥʦ ʤʘʣʫ ʙʽʦʤʘʩʫ (ʙʘʢʪʝʨʽʾ, ʚʦʜʦʨʦʩʪʽ, ʥʘʡʧʨʦʩʪʽʰʽ), ʚ ʽʥʰʠʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʰʘ ʢʘʨʪʠʥʘ (ʚʝʣʠʢʽ ʤʦʣʶʩʢʠ, ʨʠʙʠ, ʩʩʘʚʮʽ). 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʯʠʩʝʣʴʥʽʩʪʶ ʡ ʙʽʦʤʘʩʦʶ ʧʦʧʫʣʷʮʽʾ ï ʦʜʥʘ ʟ ʾʾ 

ʭʘʨʘʢʪʝʨʥʠʭ ʦʟʥʘʢ. ʅʘʚʽʪʴ ʧʦʧʫʣʷʮʽʾ ʦʜʥʦʛʦ ʚʠʜʫ, ʱʦ ʞʠʚʫʪʴ ʫ ʨʽʟʥʠʭ 

ʚʦʜʦʡʤʘʭ ʘʙʦ ʾʭʥʽʭ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ, ʽʥʦʜʽ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ 

ʩʦʙʦʶ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ ʯʠʩʝʣʴʥʽʩʪʶ ʡ ʙʽʦʤʘʩʦʶ ʦʩʦʙʠʥ, ʱʦ ʟʥʦʚ-

ʪʘʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʘʥ ʧʦʧʫʣʷʮʽʾ. 

ʋʢʨʘʡ ʨʽʟʥʘ ʚʝʣʠʯʠʥʘ ʧʦʧʫʣʷʮʽʡ ʜʘʥʦʛʦ ʚʠʜʫ ʚ ʦʢʨʝʤʠʭ ʚʦʜʦʡʤʘʭ 

ʘʙʦ ʾʭʥʽʭ ʜʽʣʷʥʢʘʭ. ʗʢ ʧʨʘʚʠʣʦ, ʧʦʧʫʣʷʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʱʦ ʞʠʚʫʪʴ ʫ 

ʚʦʜʦʡʤʘʭ ʘʙʦ ʾʭʥʽʭ ʜʽʣʷʥʢʘʭ ʟ ʚʝʣʠʢʦʶ ʘʢʚʘʪʦʨʽʻʶ, ʯʠʩʝʣʴʥʽʰʝ, ʪʦʤʫ ʱʦ 

ʤʘʶʪɹ ʙʽʣʴʰʝ ʞʠʪʪʻʚʠʭ ʨʝʩʫʨʩʽʚ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʧʫʣʷʮʽʡ ʟʤʽʥʶʶʪʴʩʷ 

ʾʭʥʽ ʷʢʦʩʪʽ, ʟʦʢʨʝʤʘ ʩʪʽʡʢʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʡ ʟʜʘʪʥʽʩʪʴ ʨʦʟʰʠʨʶʚʘʪʠ ʩʚʽʡ 

ʘʨʝʘʣ. ʏʠʤ ʙʽʣʴʰʝ ʦʩʦʙʠʥ ʫ ʧʦʧʫʣʷʮʽʾ, ʪʠʤ ʙʘʛʘʪʰʝ ʾʾ ʛʝʥʦʬʦʥʜ ʽ ʰʠʨʰʝ 

ʜʽʘʧʘʟʦʥ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ, ʫ ʤʝʞʘʭ ʷʢʦʛʦ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʪʽ ʘʙʦ ʽʥʰʽ 

ʦʩʦʙʠʥʠ. ʊʦʤʫ ʨʽʟʢʽ ʟʤʽʥʠ ʩʝʨʝʜʦʚʠʱʘ, ʟʘʟʚʠʯʘʡ ʣʝʛʰʝ ʚʠʪʨʠʤʫʶʪʴʩʷ 

ʚʝʣʠʢʦʶ ʧʦʧʫʣʷʮʽʻʶ. ʏʘʩʪʠʥʘ ʾʾ ʦʩʦʙʠʥ, ʱʦ ʦʧʠʥʠʣʠʩʴ ʟʘ ʤʝʞʘʤʠ ʩʚʦʻʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʚʘʣʝʥʪʥʦʩʪʽ, ʛʠʥʝ, ʘʣʝ ʽʥʰʽ, ʟ ʽʥʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ, ʚʠʞʠʚʘʶʪʴ ʽ ʧʦʧʫʣʷʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ. ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʚ 

ʥʠʟʴʢʠʭ ʰʠʨʦʪʘʭ, ʜʝ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʽʰʝ, ʧʦʧʫʣʷʮʽʾ ʤʝʥʰ 

ʯʠʩʣʝʥʥʽ, ʥʽʞ ʫ ʧʦʤʽʨʥʠʭ ʽ ʧʦʣʷʨʥʠʭ ʟʦʥʘʭ. ʄʦʞʣʠʚʦ, ʱʦ ʩʘʤʝ ʟʘʚʜʷʢʠ 

ʩʚʦʾʡ ʥʝʯʠʩʣʝʥʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʱʦ ʞʠʚʫʪʴ ʫ ʪʨʦʧʽʯʥʠʭ ʤʦʨʷʭ, 

ʣʝʛʰʝ ʧʨʦʥʠʢʘʶʪʴ ʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʦʜʦʡʤʠ, ʥʽʞ ʚʠʩʦʢʦʰʠʨʦʪʥʽ ʬʦʨʤʠ. 

ʆʩʪʘʥʥʽ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʽʩʥʫʚʘʥʥʷ ʚ ʚʝʣʠʢʠʭ ʧʦʧʫʣʷʮʽʷʭ ʽ ʪʦʤʫ ʥʝ ʤʦʞʫʪʴ 

ʧʨʦʥʠʢʘʪʠ ʫ ʚʦʜʦʡʤʠ, ʥʝʜʦʩʪʘʪʥʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʥʘ 

ʥʝʦʙʭʽʜʥʦʤʫ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. 

ɼʦʩʠʪʴ ʭʘʨʘʢʪʝʨʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ ʻ ʾʾ ʱʽʣʴʥʽʩʪʴ, ʧʽʜ 

ʷʢʦʶ ʨʦʟʫʤʽʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ ʜʦ ʦʜʠʥʠʮʽ ʟʘʡʤʘʥʦʛʦ 
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ʥʠʤʠ ʜʚʦʭ- ʘʙʦ ʪʨʠʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʂʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ ʤʦʞʝ ʙʫʪʠ 

ʚʠʨʘʞʝʥʘ ʯʠʩʣʦʤ ʦʩʦʙʠʥ, ʾʭʥʴʦʶ ʙʽʦʤʘʩʦʶ ʘʙʦ ʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʜʠʥʠʮʷʭ 

(ʥʘʧʨʠʢʣʘʜ, ʫ ʢʘʣʦʨʽʷʭ). ʅʘʡʙʽʣʴʰ ʧʦʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʱʽʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ 

ʜʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʾʾ ʚʩʽʤʘ ʧʝʨʝʨʘʭʦʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʪʦʤʫ ʱʦ ʢʦʞʥʠʡ 

ʟ ʥʠʭ ʚʽʜʙʠʚʘʻ ʣʠʰʝ ʦʜʥʫ ʟ ʙʘʛʘʪʴʦʭ ʩʪʦʨʽʥ ʨʦʟʛʣʷʥʫʪʦʛʦ ʷʚʠʱʘ. 

ʏʠʩʣʝʥʥʽʩʪʴ ʦʩʦʙʠʥ ʜʦʙʨʝ ʭʘʨʘʢʪʝʨʠʟʫʻ ʾʭʥʶ ʩʝʨʝʜʥʶ ʚʽʜʜʘʣʝʥʽʩʪʴ ʦʜʠʥ 

ʚʽʜ ʦʜʥʦʛʦ, ʙʽʦʤʘʩʘ ï ʢʦʥʮʝʥʪʨʘʮʽʶ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ, ʢʘʣʦʨʽʡʥʽʩʪʴ ï 

ʢʽʣʴʢʽʩʪʴ ʟʚ'ʷʟʘʥʦʾ ʚ ʦʨʛʘʥʽʟʤʘʭ ʝʥʝʨʛʽʾ.  

ʑʽʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʝʣʠʯʠʥʦʶ ʾʾ ʩʫʤʘʨʥʦʛʦ ʦʙʤʽʥʫ, 

ʚʽʜʥʝʩʝʥʦʛʦ ʜʦ ʦʜʠʥʠʮʽ ʟʘʡʤʘʥʦʛʦ ʧʨʦʩʪʦʨʫ. ɿʽ ʟʤʝʥʰʝʥʥʷʤ ʨʦʟʤʽʨʫ 

ʦʨʛʘʥʽʟʤʽʚ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʾʭʥʴʦʛʦ ʦʙʤʽʥʫ ʟʨʦʩʪʘʻ. ʊʦʤʫ ʯʠʤ ʚʦʥʠ ʜʨʽʙʥʽʰʝ, 

ʪʠʤ ʧʨʠ ʤʝʥʰʽʡ ʾʭʥʽʡ ʟʘʛʘʣʴʥʽʡ ʙʽʦʤʘʩʽ ʜʦʩʷʛʘʻʪʴʩʷ ʧʝʚʥʘ ʚʝʣʠʯʠʥʘ 

ʩʫʤʘʨʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʱʦ ʛʨʘʻ ʪʫ ʘʙʦ ʽʥʰʫ ʨʦʣʴ ʚ ʦʙʤʝʞʝʥʥʽ ʱʽʣʴʥʦʩʪʽ 

ʧʦʧʫʣʷʮʽʡ. ʋ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʨʦʣʴ ʤʝʪʘʙʦʣʽʪʽʚ ʥʝ ʻ ʧʨʠʛʥʽʯʫʶʯʠʤ 

ʬʘʢʪʦʨʦʤ, ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʟʚʦʨʦʪʥʘ ʢʘʨʪʠʥʘ, ʪʦʙʪʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʘ ʙʽʦʤʘʩʘ ʚʠʜʫ ʪʠʤ ʙʽʣʴʰʝ, ʯʠʤ ʤʝʥʰʝ ʨʦʟʤʽʨ ʦʩʦʙʠʥ. ʑʽʣʴʥʽʩʪʴ 

ʧʦʧʫʣʷʮʽʾ ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʾʾ ʽʩʥʫʚʘʥʥʷ. ɺʽʜ 

ʱʽʣʴʥʦʩʪʽ ʟʘʣʝʞʘʪʴ ʜʠʭʘʥʥʷ, ʞʠʚʣʝʥʥʷ, ʨʦʟʤʥʦʞʝʥʥʷ ʡ ʙʘʛʘʪʦ ʽʥʰʠʭ 

ʬʫʥʢʮʽʡ ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ ʧʦʧʫʣʷʮʽʾ.  

ʅʘʜʤʽʨʥʘ ʱʽʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʧʦʛʽʨʰʫʻ ʫʤʦʚʠ ʾʾ ʽʩʥʫʚʘʥʥʷ, 

ʟʥʠʞʫʶʯʠ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʦʩʦʙʠʥ ʾʞʝʶ ʡ ʽʥʰʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʅʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʧʦʧʫʣʷʮʽʶ ʡ ʥʝʜʦʩʪʘʪʥʷ ʾʾ ʱʽʣʴʥʽʩʪʴ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʦʰʫʢ 

ʦʩʦʙʠʥ ʧʨʦʪʠʣʝʞʥʦʾ ʩʪʘʪʽ, ʩʪʚʦʨʝʥʥʷ ʧʦʪʨʽʙʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʪʘʪʝʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʫ ʚʦʜʽ ʧʽʜ ʯʘʩ ʨʦʟʤʥʦʞʝʥʥʷ, ʚʠʨʦʙʣʝʥʥʷ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʦʧʫʣʷʮʽʾ ʪʘ ʽʥ. ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʽʩʥʫʻ ʦʧʪʠʤʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ, 

ʱʦ ʨʘʟʦʤ ʽʟ ʪʠʤ ʚʘʨʽʶʻ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʙʪʦ ʻ 

ʘʜʘʧʪʠʚʥʦʶ ʦʟʥʘʢʦʶ. 

ɭ ʨʷʜ ʤʝʭʘʥʽʟʤʽʚ ʧʽʜʪʨʠʤʢʠ ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʥʘ ʧʦʪʨʽʙʥʦʤʫ 

ʨʽʚʥʽ. ɻʦʣʦʚʥʠʡ ʟ ʥʠʭ ï ʩʘʤʦʨʝʛʫʣʷʮʽʷ ʯʠʩʝʣʴʥʦʩʪʽ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʘ ʟ ʢʽʣʴʢʽʩʪʶ ʦʙʤʝʞʝʥʠʭ ʞʠʪʪʻʚʠʭ ʨʝʩʫʨʩʽʚ, ʟʦʢʨʝʤʘ ʾʞʽ. 

ʂʦʣʠ ʾʞʽ ʩʪʘʻ ʤʝʥʰʝ, ʪʝʤʧ ʨʦʩʪʫ ʦʩʦʙʠʥ ʟʥʠʞʫʻʪʴʩʷ, ʩʤʝʨʪʥʽʩʪʴ ʟʨʦʩʪʘʻ, 

ʩʪʘʪʝʚʘ ʟʨʽʣʽʩʪʴ ʥʘʩʪʫʧʘʻ ʧʽʟʥʽʰʝ, ʧʦʧʦʚʥʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʟʥʠʞʫʻʪʴʩʷ ʡ 

ʱʽʣʴʥʽʩʪʴ ʾʾ ʧʘʜʘʻ. ʇʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʘʤʠ 

ʧʨʦʪʠʣʝʞʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʽ ʱʽʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ ʟʨʦʩʪʘʻ ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ, 

ʧʝʨʝʚʠʱʝʥʥʷ ʷʢʦʾ ʟʥʦʚʫ ʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʩʦʙʠʥ. 

ʏʘʩʪʦ ʨʝʛʫʣʷʮʽʷ ʱʽʣʴʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʤʽʥʦʶ ʪʝʤʧʫ 

ʨʦʟʤʥʦʞʝʥʥʷ. ʋ ʜʫʞʝ ʙʘʛʘʪʴʦʭ ʪʚʘʨʠʥ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ 

ʧʣʽʜʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʟʽ ʟʥʠʞʝʥʥʷʤ ï ʟʨʦʩʪʘʻ. ʅʝʨʽʜʢʦ ʚ ʫʱʽʣʴʥʝʥʠʭ 

ʧʦʧʫʣʷʮʽʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʫʰʝʥʥʷ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʩʪʘʪʝʡ ʫʙʽʢ 

ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʘʤʦʢ. ʎʝ ʟʥʦʚ-ʪʘʢʠ ʚʝʜʝ ʜʦ ʧʘʜʽʥʥʷ ʪʝʤʧʫ 

ʨʦʟʤʥʦʞʝʥʥʷ ʡ ʟʥʠʞʝʥʥʶ ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ. ɯʥʦʜʽ ʦʩʪʘʥʥʷ ʨʝʛʫʣʶʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʢʘʥʽʙʘʣʽʟʤʫ. 
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ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʚʩʝ ʯʘʩʪʽʰʝ ʡ ʙʽʣʴʰ ʤʘʩʦʚʦʶ 

ʩʪʘʻ ʝʤʽʛʨʘʮʽʷ ʦʩʦʙʠʥ ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʥʠʭ ʽ ʧʘʩʠʚʥʠʭ ʧʝʨʝʤʽʱʝʥʴ. ʋ 

ʤʘʣʦʨʫʭʦʤʠʭ ʙʝʥʪʠʯʥʠʭ ʬʦʨʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʡʦʤ ʦʩʦʙʠʥ ʫ ʪʦʚʱʫ 

ʚʦʜʠ ʡ ʧʝʨʝʥʝʩʝʥʥʷ ʪʝʯʽʷʤʠ ʽʥʦʜʽ ʥʘ ʜʫʞʝ ʙʽʣʴʰʽ ʚʽʜʩʪʘʥʽ. ʇʝʨʽʦʜʠʯʥʦ 

ʧʽʜʥʽʤʘʶʪʴʩʷ ʚ ʪʦʚʱʫ ʚʦʜʠ ʡ ʟʥʦʩʷʪʴʩʷ ʟʘ ʪʝʯʽʻʶ ʙʘʛʘʪʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʨʽʯʢʦʚʦʛʦ ʙʝʥʪʦʩʫ. ʋ ʩʪʦʷʯʠʭ ʚʦʜʦʡʤʘʭ ʩʫʙʩʪʨʘʪʠ, ʟʘʥʫʨʝʥʽ ʚ ʪʦʚʱʫ ʚʦʜʠ, 

ʫʞʝ ʯʝʨʝʟ ʢʽʣʴʢʘ ʜʥʽʚ ʟʘʩʝʣʷʶʪʴʩʷ ʜʦʥʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ, ʱʦ ʤʽʛʨʫʶʪʴ ʫ 

ʪʦʚʱʫ ʚʦʜʠ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʩʧʣʠʚʘʥʥʷ ʜʦʥʥʠʭ ʪʚʘʨʠʥ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʰʝ. ɿʘʡʚʝ ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʚ ʧʦʧʫʣʷʮʽʷʭ 

ʙʘʛʘʪʴʦʭ ʜʦʥʥʠʭ ʪʚʘʨʠʥ, ʦʩʦʙʣʠʚʦ ʤʦʨʩʴʢʠʭ, ʧʦʧʝʨʝʜʞʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ 

ʧʝʣʘʛʽʯʥʠʭ ʣʠʯʠʥʦʢ, ʱʦ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʪʦʚʱʽ ʚʦʜʠ ʽ 

ʧʝʨʝʥʦʩʷʪʴʩʷ ʪʝʯʽʷʤʠ ʽʥʦʜʽ ʥʘ ʩʦʪʥʽ ʡ ʪʠʩʷʯʽ ʢʽʣʦʤʝʪʨʽʚ. ʎʝ ʦʩʦʙʣʠʚʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʘʣʦʨʫʭʦʤʠʭ ʤʦʣʶʩʢʽʚ, ʛʦʣʢʦʰʢʽʨʠʭ ʽ ʧʨʠʢʨʽʧʣʝʥʠʭ ʬʦʨʤ 

(ʚʫʩʦʥʦʛʠʭ ʨʘʢʽʚ, ʢʦʨʘʣʽʚ, ʤʦʨʩʴʢʠʭ ʣʽʣʽʡ ʪʘ ʽʥ.). 

ʆʜʠʥ ʟ ʚʘʞʣʠʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ï 

ʚʠʜʽʣʝʥʥʷ ʤʝʪʘʙʦʣʽʪʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʥ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʤʝʪʘʙʦʣʽʪʠ ʥʝ ʧʨʦʩʪʦ ʧʨʠʛʥʽʯʫʶʪʴ ʘʙʦ ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ, ʘʣʝ ʪʘʢʦʞ 

ʨʝʛʫʣʶʶʪʴ ʨʦʟʤʽʨʥʫ ʩʪʨʫʢʪʫʨʫ ʧʦʧʫʣʷʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ.  

ʋ ʥʘʡʩʠʣʴʥʽʰʽʡ ʤʽʨʽ ʱʽʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʦʩʦʙʣʠʚʦ 

ʙʘʢʪʝʨʽʡ, ʚʦʜʦʨʦʩʪʝʡ ʽ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʾʜʘʥʥʷ ʾʭ ʽʥʰʠʤʠ 

ʦʨʛʘʥʽʟʤʘʤʠ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʛʨʫʧ 

ʛʽʜʨʦʙʽʦʥʪʽʚ ʟʨʦʩʪʘʻ ʢʦʨʤʦʚʘ ʮʽʥʥʽʩʪʴ ʫʪʚʦʨʝʥʠʭ ʥʠʤʠ ʧʘʩʦʚʠʱ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠʧʣʠʚ ʩʧʦʞʠʚʘʯʽʚ, ʱʦ ʟʥʠʞʫʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʦʾʜʘʶʪʴʩʷ. ɺʽʜʭʽʜ ʩʧʦʞʠʚʘʯʽʚ ʽʟ ʟʙʽʜʥʽʣʠʭ ʧʘʩʦʚʠʱ 

ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʢʦʨʤʦʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ. ʇʦʜʽʙʥʠʡ ʯʠʥʦʤ ʨʝʛʫʣʶʻʪʴʩʷ ʩʠʩʪʝʤʘ ʧʘʨʘʟʠʪ ï ʭʘʟʷʾʥ. ʏʠʤ 

ʚʠʱʝ ʯʠʩʝʣʴʥʽʩʪʴ ʦʩʦʙʠʥ ʽ ʙʽʣʴʰʝ ʾʭ ʚʟʘʻʤʥʠʡ ʢʦʥʪʘʢʪ, ʪʠʤ ʣʝʛʰʝ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʮʠʨʢʫʣʷʮʽʷ ʧʘʨʘʟʠʪʽʚ ʽ ʪʝʤ ʩʠʣʴʥʽʰʝ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʯʠʩʝʣʴʥʽʩʪʴ ʭʘʟʷʾʚ. ʑʽʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ ʧʨʦʤʠʩʣʦʚʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʫ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʾʭʥʴʦʛʦ ʚʠʣʦʚʫ. 

 

11.1.2 ʍʦʨʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ 
 

ʋ ʧʨʦʩʪʦʨʽ, ʱʦ ʟʘʡʤʘʻ ʧʦʧʫʣʷʮʽʷ, ʨʦʟʧʦʜʽʣ ʦʩʦʙʠʥ ʤʦʞʝ ʙʫʪʠ 

ʥʝʚʧʦʨʷʜʢʦʚʘʥʠʤ, ʦʜʥʦʤʘʥʽʪʥʠʤ ʽ ʧʣʷʤʠʩʪʠʤ. ʅʝʚʧʦʨʷʜʢʦʚʘʥʠʡ, ʘʙʦ 

ʚʠʧʘʜʢʦʚʠʡ ʨʦʟʧʦʜʽʣ ï ʮʝ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʡʤʦʚʽʨʥʽʩʪʴ ʟʫʩʪʨʽʪʠ ʦʩʦʙʠʥʫ ʚ 

ʢʦʞʥʽʡ ʽʟ ʯʘʩʪʠʥ ʘʨʝʘʣʫ ʦʜʥʘʢʦʚʘ. ʊʘʢʠʡ ʪʠʧ ʨʦʟʧʦʜʽʣʫ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʧʦʨʽʚʥʷʥʦ ʨʽʜʢʦ ʽ, ʟʦʢʨʝʤʘ, ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʜʝʪʨʠʪʫ, ʢʦʣʠ ʡʦʛʦ 

ʚʤʽʩʪ ʫ ˇʨʫʥʪʽ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʙʽʣʴʰ-ʤʝʥʰ ʦʜʥʘʢʦʚʠʡ. ɿʥʘʯʥʦ ʯʘʩʪʽʰʝ ʚ 

ʧʦʧʫʣʷʮʽʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʦʜʥʦʤʘʥʽʪʥʠʡ ʨʦʟʧʦʜʽʣ ʦʩʦʙʠʥ, ʱʦ ʚʠʥʠʢʘʻ 

ʧʨʠ ʦʜʥʦʨʽʜʥʦʩʪʽ ʦʪʦʯʝʥʥʷ ʡ ʛʦʩʪʨʽʡ ʢʦʥʢʫʨʝʥʮʽʾ ʘʙʦ ʘʥʪʘʛʦʥʽʟʤʽ ʤʽʞ 

ʦʨʛʘʥʽʟʤʘʤʠ. ʈʦʟʦʩʝʨʝʜʞʫʶʯʠʩʴ, ʦʩʦʙʠʥʠ ʧʨʦʷʚʣʷʶʪʴ ʩʚʦʶ ʘʢʪʠʚʥʽʩʪʴ ʥʘ 

ʜʝʷʢʽʡ ʧʣʦʱʽ. ʗʢʱʦ ʮʷ ʧʣʦʱʘ ʟʘʭʠʱʘʻʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʚʽʜ ʚʪʦʨʛʥʝʥʥʷ 
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ʽʥʰʠʭ ʦʩʦʙʠʥ, ʚʦʥʘ ʥʘʟʠʚʘʻʪʴʩʷ çʪʝʨʠʪʦʨʽʻʶè, ʘ ʩʘʤʝ ʚʦʣʦʜʽʥʥʷ ʥʝʶ ï 

ʪʝʨʠʪʦʨʽʘʣʴʥʽʩʪʶ. ʊʝʨʠʪʦʨʽʘʣʴʥʽʩʪʴ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʚʧʦʨʷʜʢʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʮʴ ʧʝʨʝʙʫʚʘʥʥʷ, ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 

ʙʝʥʪʠʯʥʠʭ ʬʦʨʤ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʱʠʭ ʨʘʢʽʚ, ʤʦʣʶʩʢʽʚ, ʛʦʣʢʦʰʢʽʨʠʭ. 

ʅʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʧʣʷʤʠʩʪʠʡ ʨʦʟʧʦʜʽʣ, ʱʦ ʫ 

ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʙʫʪʠ ʥʝʚʧʦʨʷʜʢʦʚʘʥʦ-ʢʫʧʯʘʩʪʠʤ, ʦʜʥʦʤʘʥʽʪʥʦ-

ʢʫʧʯʘʩʪʠʤ ʽ ʘʛʨʝʛʘʪʥʦ-ʢʫʧʯʘʩʪʠʤ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʦʩʦʙʠʥʠ ʚ ʧʣʷʤʽ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚʠʧʘʜʢʦʚʦ, ʫ ʜʨʫʛʦʤʫ ï ʥʘ ʧʦʜʽʙʥʠʭ ʚʽʜʩʪʘʥʷʭ ʦʜʥʘ ʚʽʜ 

ʦʜʥʦʾ ʡ ʫ ʪʨʝʪʴʦʤʫ ï ʛʨʫʧʘʤʠ. ʇʣʷʤʠʩʪʠʡ ʨʦʟʧʦʜʽʣ ʤʘʻ ʤʽʩʮʝ, ʷʢʱʦ ʫʤʦʚʠ 

ʩʝʨʝʜʦʚʠʱʘ, ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʦʩʦʙʠʥ, ʨʦʟʧʦʜʽʣʝʥʽ 

ʤʦʟʘʾʯʥʦ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʦʜʦʡʤʘʭ, ʦʩʦʙʣʠʚʦ ʚ ʙʝʥʪʘʣʽ. 

ʍʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʦʨʛʘʥʽʟʤʽʚ ʫ ʧʣʷʤʘʭ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʟʘʻʤʠʥʘʤʠ ʤʽʞ ʦʩʦʙʠʥʘʤʠ. 

ʅʝʨʽʜʢʦ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʧʦʧʫʣʷʮʽʾ ʚʠʥʠʢʘʶʪʴ ʨʽʟʥʽ ʩʢʫʧʯʝʥʥʷ ʡ 

ʫʛʨʫʧʦʚʘʥʥʷ ʦʩʦʙʠʥ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʫ ʙʽʦʣʦʛʽʢʠ, 

ʧʽʜ ʷʢʦʶ ʚ ʙʽʦʥʽʮʽ ʨʦʟʫʤʽʻʪʴʩʷ ʧʝʚʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʙʽʦʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʾʭʥʴʦʾ ʩʫʢʫʧʥʦʩʪʽ ʨʦʙʠʪʠ ʪʝ, ʯʦʛʦ ʢʦʞʥʠʡ ʟ ʥʠʭ ʥʝ ʤʽʛ ʙʠ ʟʨʦʙʠʪʠ 

ʦʢʨʝʤʦ. ɿʥʘʭʦʜʞʝʥʥʷ ʚ ʛʨʫʧʘʭ ʫ ʧʝʚʥʽʡ ʤʽʨʽ ʥʝʚʠʛʽʜʥʦ ʦʩʦʙʠʥʘʤ 

(ʧʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʽʥ.), ʘʣʝ ʧʝʨʝʚʘʛʠ ʜʦʤʽʥʫʶʪʴ ʥʘʜ ʥʝʛʘʪʠʚʥʠʤʠ 

ʤʦʤʝʥʪʘʤʠ, ʽ ʪʦʤʫ ʫʪʚʦʨʝʥʥʷ ʩʢʫʧʯʝʥʴ ʧʽʜʚʠʱʫʻ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ 

ʚ ʮʽʣʦʤʫ. ɺ ʛʨʫʧʘʭ ʥʝʨʽʜʢʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʩʤʝʨʪʥʦʩʪʽ ʧʨʠ 

ʥʘʧʘʜʽ ʭʠʞʘʢʽʚ ʘʙʦ ʧʦʛʽʨʰʝʥʥʽ ʘʙʽʦʪʠʯʥʠʭ ʫʤʦʚ (ʢʦʥʜʠʮʽʶʚʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ). ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʩʧʽʣʴʥʦʤʫ ʫʪʨʠʤʘʥʥʽ ʨʠʙʠ ʚʠʪʨʠʤʫʶʪʴ 

ʙʽʣʴʰʽ ʜʦʟʠ ʪʦʢʩʠʢʘʥʪʽʚ, ʰʢʽʜʣʠʚʘ ʜʽʷ ʷʢʠʭ ʥʝʡʪʨʘʣʽʟʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ 

ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʝʡ ʩʣʠʟʫ ʪʘ ʽʥʰʠʭ ʝʢʩʢʨʝʪʽʚ. ʇʝʨʝʙʫʚʘʶʯʠ ʚ ʟʛʨʘʾ, 

ʛʽʜʨʦʙʽʦʥʪʠ ʫʩʧʽʰʥʽʰʝ ʦʙʦʨʦʥʷʶʪʴʩʷ ʚʽʜ ʭʠʞʘʢʽʚ ʽ ʝʬʝʢʪʠʚʥʽʰʝ ʥʘʧʘʜʘʶʪʴ 

ʥʘ ʞʝʨʪʚʫ. ɿʘʟʚʠʯʘʡ ʦʙ'ʻʜʥʘʥʥʷ ʚ ʛʨʫʧʠ ʙʫʚʘʻ ʪʠʤʯʘʩʦʚʠʤ, ʘ ʩʪʫʧʽʥʴ 

ʘʛʨʝʛʘʮʽʾ ʦʩʦʙʠʥ ʤʘʥʝʚʨʦʚʦ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʢʪʠʢʠ ʽʩʥʫʚʘʥʥʷ 

ʧʦʧʫʣʷʮʽʾ. 

 

11.1.3 ɺʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ  

 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʧʦʧʫʣʷʮʽʾ ʦʩʦʙʠʥ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʷʢʝ ʻ 

ʧʨʠʩʪʦʩʫʚʘʣʴʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʚʠʜʽʚ, ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ 

ʩʝʨʝʜʦʚʠʱʘ. ʋ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʨʽʩʪ 

ʧʦʧʫʣʷʮʽʾ, ʜʣʷ ʥʝʾ ʭʘʨʘʢʪʝʨʥʘ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʯʠʩʝʣʴʥʽʩʪʴ ʤʦʣʦʜʠʭ 

ʦʩʦʙʠʥ. ʋ ʧʦʧʫʣʷʮʽʷʭ, ʚʝʣʠʯʠʥʘ ʷʢʠʭ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ 

ʤʦʣʦʜʽ ʥʠʞʯʝ ʡ ʱʝ ʤʝʥʰʝ ʚʦʥʘ ʚ ʧʦʧʫʣʷʮʽʷʭ, ʷʢʽ ʩʢʦʨʦʯʫʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʧʘʜʽʥʥʷ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ. ɼʣʷ ʦʜʥʠʭ ʚʠʜʽʚ ʭʘʨʘʢʪʝʨʥʘ ʙʘʛʘʪʦʚʽʢʦʚʘ 

ʩʪʨʫʢʪʫʨʘ, ʽʥʰʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʨʛʘʥʽʟʤʘʤʠ ʟ ʢʦʨʦʪʢʠʤʠ ʞʠʪʪʻʚʠʤʠ 

ʮʠʢʣʘʤʠ. ʎʽ ʨʦʟʭʦʜʞʝʥʥʷ ʥʝ ʚʠʧʘʜʢʦʚʽ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʠʙ (ʽ ʮʝ 

ʩʧʨʘʚʝʜʣʠʚʦ ʫ ʚʽʜʥʦʰʝʥʥʽ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʚʦʜʥʠʭ ʪʚʘʨʠʥ) ʙʘʛʘʪʦʚʽʢʦʚʘ 

ʩʪʨʫʢʪʫʨʘ ʚʽʜʙʠʚʘʻ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʜʦ ʩʪʽʡʢʦʾ ʢʦʨʤʦʚʦʾ ʙʘʟʠ, 
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ʩʣʘʙʢʦʤʫ ʟʥʠʱʝʥʥʶ ʜʦʨʦʩʣʠʭ ʦʩʦʙʠʥ ʽ ʣʘʙʽʣʴʥʠʭ ʫʤʦʚ ʚʽʜʪʚʦʨʝʥʥʷ; 

ʪʚʘʨʠʥʠ ʟ ʢʦʨʦʪʢʠʤ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʧʨʦʪʠʣʝʞʥʠʭ ʫʤʦʚ. 

ɺʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʾ ʧʨʠʩʪʦʩʦʚʘʥʦ ʧʝʨʝʙʫʜʦʚʫʻʪʴʩʷ ʷʢ 

ʩʘʤʦʥʘʣʘʛʦʜʞʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ʯʝʨʝʟ ʟʤʽʥʫ ʪʝʤʧʫ ʨʦʩʪʫ, ʜʦʟʨʽʚʘʥʥʷ ʡ 

ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ. 

ɺʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʾ ʮʠʢʣʽʯʥʦ ʟʤʽʥʶʻʪʴʩʷ, ʢʦʣʠ ʫʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ ʛʝʥʝʨʘʮʽʡ (ʧʦʢʦʣʽʥʴ) ʥʦʩʠʪʴ ʧʝʨʽʦʜʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʷʢ ʮʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ. ʋ ʙʘʛʘʪʴʦʭ ʚʦʜʦʨʦʩʪʝʡ 

ʥʦʚʽ ʢʣʽʪʠʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚʜʝʥʴ, ʪʦʤʫ ʾʭʥʴʦʾ ʧʦʧʫʣʷʮʽʾ ʚ ʮʝʡ 

ʯʘʩ ʜʦʙʠ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ ʤʦʣʦʜʠʭ ʦʩʦʙʠʥ, ʥʽʞ ʫʥʦʯʽ. ʋ ʧʦʧʫʣʷʮʽʷʭ 

ʦʨʛʘʥʽʟʤʽʚ ʟ ʙʽʣʴʰ ʪʨʠʚʘʣʠʤ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ, ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʧʦʧʦʚʥʝʥʥʷ 

ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʬʘʟʘʤʠ ʤʽʩʷʮʷ, ʽ ʪʦʜʽ ʚʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʝʨʝʙʫʜʦʚʫʻʪʴʩʷ 

ʢʦʞʥʽ 14 ʘʙʦ 28 ʜʥʽʚ, ʭʦʯʘ ʜʝʷʢʽ ʟʦʚʥʽʰʥʽ ʫʤʦʚʠ, ʥʘʧʨʠʢʣʘʜ ʰʪʦʨʤʠ, 

ʤʦʞʫʪʴ ʧʦʨʫʰʫʚʘʪʠ ʧʦʜʽʙʥʫ ʨʠʪʤʽʢʫ. ʋʢʨʘʡ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʦʧʫʣʷʮʽʡ 

ʛʽʜʨʦʙʽʦʥʪʽʚ ʩʝʟʦʥʥʽ ʟʤʽʥʠ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ. ʅʘʧʨʠʢʣʘʜ, ʥʘʚʝʩʥʽ ʚ ʧʨʽʩʥʠʭ 

ʚʦʜʦʡʤʘʭ ʟ'ʷʚʣʷʻʪʴʩʷ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʤʦʣʦʜʽ ʢʦʤʘʭ, ʭʨʦʙʘʢʽʚ, ʨʠʙ, 

ʤʦʣʶʩʢʽʚ ʽ ʽʥʰʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʫʟʠʤʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʽʣʴʰ ʩʪʘʨʰʠʤʠ 

ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ. 

ɺ ʤʦʨʷʭ ʧʝʨʽʦʜʠʯʥʝ ʦʤʦʣʦʜʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʨʦʜʞʝʥʥʷ 

ʤʦʣʦʜʽ ʥʦʩʠʪʴ ʤʘʩʦʚʠʡ ʭʘʨʘʢʪʝʨ ʫ ʙʘʛʘʪʴʦʭ ʨʠʙ, ʚʠʱʠʭ ʨʘʢʽʚ, ʤʦʣʶʩʢʽʚ, 

ʭʨʦʙʘʢʽʚ ʽ ʽʥʰʠʭ ʪʚʘʨʠʥ ʫ ʚʝʩʥʷʥʠʡ ʘʙʦ ʽʥʰʠʡ ʯʘʩ, ʩʧʨʠʷʪʣʠʚʠʡ ʜʣʷ 

ʨʦʟʤʥʦʞʝʥʥʷ. ʋ ʬʦʨʤ, ʱʦ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʨʘʟ ʥʘ ʨʽʢ ʘʙʦ ʨʽʜʰʝ, ʚʽʢʦʚʘ 

ʩʪʨʫʢʪʫʨʘ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʨʦʞʘʡʥʦʩʪʽ ʦʢʨʝʤʠʭ ʧʦʢʦʣʽʥʴ. ʅʘ 

ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʧʦʧʫʣʷʮʽʾ, ʟʘʟʚʠʯʘʡ, ʨʝʘʛʫʶʪʴ ʟʤʽʥʦʶ ʚʽʢʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ ʫʙʽʢ ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʤʦʣʦʜʠʭ ʦʩʦʙʠʥ, ʥʘ ʧʦʛʽʨʰʝʥʥʷ ï ʥʘʚʧʘʢʠ. 

ʊʘʢʘ ʟʤʽʥʘ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʦʙʫʤʦʚʣʝʥʘ ʥʝ ʪʽʣʴʢʠ ʟʨʦʩʪʘʥʥʷʤ ʪʝʤʧʫ 

ʚʽʜʪʚʦʨʝʥʥʷ ʤʦʣʦʜʠ ʚ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ, ʘʣʝ ʡ ʾʾ ʧʽʜʚʠʱʝʥʦʶ 

ʩʤʝʨʪʥʽʩʪʶ ʧʨʠ ʧʦʛʽʨʰʝʥʥʽ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʧʦʧʫʣʷʮʽʷʭ ʙʘʛʘʪʴʦʭ ʨʠʙ, 

ʭʨʦʙʘʢʽʚ ʽ ʨʘʢʦʧʦʜʽʙʥʠʭ ʦʩʦʙʠʥʠ, ʱʦ ʚʽʜʥʝʨʝʩʪʠʣʠʩʷ ʛʠʥʫʪʴ, ʧʽʜʩʠʣʶʶʯʠ 

ʪʠʤ ʩʘʤʠʤ ʚʧʣʠʚ ʨʦʟʤʥʦʞʝʥʥʷ ʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. 

ʍʘʨʘʢʪʝʨʥʽ ʟʤʽʥʠ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʧʫʣʷʮʽʡ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʽʟ 

ʧʨʦʩʫʚʘʥʥʷʤ ʜʦ ʝʢʚʘʪʦʨʘ. ʋ ʥʠʟʴʢʠʭ ʰʠʨʦʪʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʧʦʧʫʣʷʮʽʾ ʟ 

ʢʦʨʦʪʢʠʤ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʦʩʦʙʠʥ ʽ ʥʝʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʾʤ ʚʠʪʨʠʤʫʚʘʪʠ ʟʥʘʯʥʫ ʩʤʝʨʪʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʚʠʾʜʘʥʥʷ. ɺ ʘʨʢʪʠʯʥʽʡ ʽ ʙʦʨʝʘʣʴʥʽʡ ʟʦʥʽ ʧʦʧʫʣʷʮʽʾ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰ 

ʙʘʛʘʪʦʚʽʢʦʚʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʚ ʨʽʟʢʦ 

ʤʽʥʣʠʚʠʭ ʫʤʦʚʘʭ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʪʘʥʥʷ ʦʙʩʪʘʚʠʥʘ ʥʝ ʤʘʻ 

ʽʩʪʦʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʪʨʦʧʽʯʥʠʭ ʧʦʧʫʣʷʮʽʡ, ʦʩʦʙʠʥʠ ʷʢʠʭ ʤʦʞʫʪʴ 

ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʮʽʣʠʡ ʨʽʢ. 

ɺʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʡ ʜʨʽʙʥʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʫ ʥʘʡʩʠʣʴʥʽʰʽʡ ʤʽʨʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʚʠʾʜʘʥʥʷ ʦʩʦʙʠʥ ʨʽʟʥʦʛʦ ʚʽʢʫ. ʗʢ ʟʘʛʘʣʴʥʝ ʧʨʘʚʠʣʦ, 

ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʟʥʠʱʫʶʪʴʩʷ ʜʨʽʙʥʽ, ʤʝʥʰ ʟʘʭʠʱʝʥʽ ʦʩʦʙʠʥʠ, ʟʦʢʨʝʤʘ 

ʤʦʣʦʜʴ ʭʨʦʙʘʢʽʚ, ʤʦʣʶʩʢʽʚ, ʨʘʢʦʧʦʜʽʙʥʠʭ, ʨʠʙ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʫ 
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ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʛʨʫʧ ʪʚʘʨʠʥ ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʘ ʨʽʟʥʠʮʷ ʚ ʢʽʣʴʢʦʩʪʽ ʤʦʣʦʜʰʠʭ 

ʽ ʩʪʘʨʰʠʭ ʚʽʢʽʚ. ʋ ʞʠʚʦʨʦʜʥʠʭ ʭʨʦʙʘʢʽʚ, ʤʦʣʶʩʢʽʚ, ʜʝʷʢʠʭ ʨʠʙ ʽ ʚ ʙʘʛʘʪʴʦʭ 

ʚʦʜʥʠʭ ʩʩʘʚʮʽʚ ʤʦʣʦʜʽ ʩʪʘʜʽʾ ʥʝ ʪʘʢ ʩʠʣʴʥʦ ʟʥʠʱʫʶʪʴʩʷ, ʽ ʚʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ 

ʮʠʭ ʪʚʘʨʠʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʝʥʰʠʤ ʨʦʟʭʦʜʞʝʥʥʷʤ ʫ ʯʠʩʝʣʴʥʦʩʪʽ 

ʤʦʣʦʜʰʠʭ ʽ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. ɺʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʡ ʫ 

ʧʨʦʤʠʩʣʦʚʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʯʘʩʪʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ ʚʠʣʦʚʫ ʡ 

ʟʚʠʯʘʡʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʥʠʞʝʥʦʶ ʚʽʜʥʦʩʥʦʶ ʯʠʩʝʣʴʥʽʩʪʶ ʚʝʣʠʢʦʨʦʟʤʽʨʥʠʭ 

ʦʩʦʙʠʥ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʧʝʨʝʣʦʚʫ. 

ɺ ʝʚʦʣʶʮʽʡʥʦʤʫ ʘʩʧʝʢʪʽ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʜʚʽ ʪʝʥʜʝʥʮʽʾ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʧʫʣʷʮʽʡ. ɻʦʣʦʚʥʘ ʟʙʨʦʷ ʚ ʙʦʨʦʪʴʙʽ ʟʘ ʞʠʪʪʷ ʫ ʚʠʱʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ï ʾʭʥʷ ʤʦʨʬʦʬʽʟʽʦʣʦʛʽʯʥʘ ʜʦʩʢʦʥʘʣʽʩʪʴ, ʽ ʜʣʷ ʥʠʭ ʚʠʛʽʜʥʦ 

ʷʢʥʘʡʰʚʠʜʰʝ ʜʦʩʷʛʥʝʥʥʷ ʦʩʪʘʥʥʴʦʾ, ʪʦʙʪʦ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʜʦʟʨʽʚʘʥʥʷ. ʋ 

ʥʠʞʯʠʭ ʬʦʨʤ ʩʪʽʡʢʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʜʦʩʢʦʥʘʣʽʩʪʶ ʧʦʧʫʣʷʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ, 

ʽ ʯʠʤ ʜʦʚʰʝ ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ, ʪʠʤ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʾʾ ʫʩʢʣʘʜʥʝʥʥʷ, 

ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʨʽʟʥʽ ʚʽʢʦʚʽ ʩʪʘʜʽʾ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ʂʦʣʠ ʦʢʨʝʤʽ ʚʽʢʦʚʽ ʩʪʘʜʽʾ ʟʘʡʤʘʶʪʴ ʨʽʟʥʽ ʝʢʦʣʦʛʽʯʥʽ ʥʽʰʽ, 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʛʠʙʝʣʽ ʧʦʧʫʣʷʮʽʾ ʧʨʠ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʨʽʟʢʠʭ ʟʤʽʥʘʭ 

ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʻ ʤʽʥʽʤʘʣʴʥʦʶ. ɿʤʽʥʠ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ 

ʧʝʩʠʤʘʣʴʥʠʤʠ ʚʽʜʨʘʟʫ ʧʦ ʜʫʞʝ ʙʘʛʘʪʴʦʤ ʧʘʨʘʤʝʪʨʘʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʛʨʘʥʠʮʽ ʚʠʞʠʚʘʥʥʷ ʦʢʨʝʤʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʪʦʤʫ ʧʦʧʫʣʷʮʽʷ ʚ ʮʽʣʦʤʫ ʤʘʻ 

ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ. 

 

11.1.4 ʉʪʘʪʝʚʘ ʡ ʛʝʥʝʨʘʪʠʚʥʘ ʩʪʨʫʢʪʫʨʘ 

 

ʉʪʘʪʝʚʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʫ 

ʥʠʭ ʦʩʦʙʠʥ ʨʽʟʥʦʾ ʩʪʘʪʽ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʩʘʤʦʢ ʟʨʦʩʪʘʻ ʪʝʤʧ 

ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʧʫʣʷʮʽʾ, ʘʣʝ ʟʥʠʞʫʻʪʴʩʷ ʞʠʪʪʻʩʪʽʡʢʽʩʪʴ ʧʦʧʦʚʥʝʥʥʷ. ʊʦʤʫ ʚ 

ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʫ ʜʝʷʢʠʭ ʪʚʘʨʠʥ ʨʽʟʢʦ ʧʝʨʝʚʘʞʘʶʪʴ ʩʘʤʢʠ, ʘʞ ʜʦ 

ʧʦʚʥʦʛʦ ʟʥʠʢʥʝʥʥʷ ʩʘʤʮʽʚ. ʊʘʢ, ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʾʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʣʽʪʢʫ 

ʚ ʙʘʛʘʪʴʦʭ ʥʠʞʯʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ ʽ ʢʦʣʦʚʝʨʪʦʢ. ʂʦʣʠ ʫʤʦʚʠ ʧʦʛʽʨʰʫʶʪʴʩʷ, 

ʚʽʜʥʦʩʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʩʘʤʮʽʚ ʫ ʧʦʧʫʣʷʮʽʷʭ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʮʝ ʚʝʜʝ 

ʜʦ ʙʽʣʴʰ ʪʚʝʨʜʦʛʦ ʜʦʙʦʨʫ ʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʞʠʪʪʻʩʪʽʡʢʦʩʪʽ 

ʧʦʪʦʤʩʪʚʘ. ʈʽʚʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʩʘʤʮʽʚ ʽ ʩʘʤʦʢ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʟʘʜʦʚʽʣʴʥʠʡ ʪʝʤʧ ʧʦʧʦʚʥʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʪʘ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʞʠʪʪʻʩʪʽʡʢʦʩʪʽ 

ʧʦʧʦʚʥʝʥʥʷ, ʫ ʥʘʡʢʨʘʱʦʤʫ ʩʪʫʧʝʥʽ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʧʝʨʝʢʦʤʙʽʥʫʚʘʥʥʷ 

ʩʧʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʟʙʘʛʘʯʝʥʥʷ ʛʝʥʦʬʦʥʜʫ, ʱʦ ʨʽʟʢʦ ʧʽʜʚʠʱʫʻ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʞʠʚʘʥʥʷ ʧʦʧʫʣʷʮʽʡ ʫ ʤʽʥʣʠʚʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ. 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʘʪʝʡ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʘʜʢʦʚʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʜʫ, ʘʣʝ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʦʚʥʽʰʥʽʤʠ 

ʫʤʦʚʘʤʠ. ɯʩʪʦʪʥʦ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʘʪʝʚʫ ʩʪʨʫʢʪʫʨʫ ʧʦʧʫʣʷʮʽʡ 

ʪʝʤʧʝʨʘʪʫʨʘ.  

ɿʘʛʘʣʴʥʦʚʽʜʦʤʘ ʟʤʽʥʘ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʦʜʥʦʩʪʘʪʝʚʠʭ 

ʧʦʧʫʣʷʮʽʡ ʜʚʦʩʪʘʪʝʚʠʤʠ ʫ ʙʘʛʘʪʴʦʭ ʥʠʞʯʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ ʽ ʢʦʣʦʚʝʨʪʦʢ. ʋ 
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ʛʝʨʤʘʬʨʦʜʠʪʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʟ ʨʝʛʫʣʷʨʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʯʦʣʦʚʽʯʦʾ ʡ ʞʽʥʦʯʦʾ 

ʬʘʟ ʩʪʘʪʝʚʘ ʩʪʨʫʢʪʫʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʦʚʦʾ. ʉʪʘʪʝʚʘ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝ 

ʟʘʣʝʞʘʪʠ ʚʽʜ ʚʠʙʽʨʢʦʚʦʛʦ ʟʥʠʱʝʥʥʷ ʩʘʤʮʽʚ ʘʙʦ ʩʘʤʦʢ, ʘ ʚ ʧʨʦʤʠʩʣʦʚʠʭ 

ʪʚʘʨʠʥ ï ʚʽʜ ʩʝʣʝʢʪʠʚʥʦʩʪʽ ʣʦʚʫ. 

ɻʝʥʝʨʘʪʠʚʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʦʩʦʙʠʥ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʨʝʬʝʨʪʠʣʴʥʽʡ, ʬʝʨʪʠʣʴʥʽʡ ʡ ʧʦʩʪʬʝʨʪʠʣʴʥʽʡ 

ʩʪʘʜʽʷʭ, ʪʦʙʪʦ ʯʠʩʣʦʤ ʦʩʦʙʠʥ, ʱʦ ʱʝ ʥʝ ʤʦʞʫʪʴ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ, ʱʦ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʡ ʚʪʨʘʪʠʣʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʟʤʥʦʞʝʥʥʷ. ʊʨʠʚʘʣʽʩʪʴ ʢʦʞʥʦʾ 

ʩʪʘʜʽʾ ʥʘʜʟʚʠʯʘʡʥʦ ʩʠʣʴʥʦ ʚʘʨʽʶʻ ʚ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ. ʅʘʧʨʠʢʣʘʜ, 

ʧʨʝʬʝʨʪʠʣʴʥʘ ʩʪʘʜʽʷ ʚ ʙʘʛʘʪʴʦʭ ʢʦʤʘʭ, ʫ ʜʘʣʝʢʦʩʭʽʜʥʠʭ ʣʦʩʦʩʽʚ ʽ ʨʷʜʫ 

ʽʥʰʠʭ ʪʚʘʨʠʥ ʪʨʠʚʘʻ ʢʽʣʴʢʘ ʨʦʢʽʚ, ʬʝʨʪʠʣʴʥʘ ï ʢʽʣʴʢʘ ʜʥʽʚ ʘʙʦ ʪʠʞʥʽʚ, ʘ 

ʧʦʩʪʬʝʨʪʠʣʴʥʘ ʚʽʜʩʫʪʥʷ ʟʦʚʩʽʤ, ʦʩʢʽʣʴʢʠ ʦʨʛʘʥʽʟʤʠ ʥʘʟʚʘʥʠʭ ʛʨʫʧ ʧʽʩʣʷ 

ʨʦʟʤʥʦʞʝʥʥʷ ʛʠʥʫʪʴ. ʋ ʙʽʣʴʰʦʩʪʽ ʤʦʣʶʩʢʽʚ, ʭʨʦʙʘʢʽʚ, ʨʠʙ ʽ ʚʦʜʥʠʭ ʩʩʘʚʮʽʚ 

ʪʨʠʚʘʣʽʩʪʴ ʬʝʨʪʠʣʴʥʦʾ ʩʪʘʜʽʾ ʚʠʱʝ, ʥʽʞ ʧʨʝʬʝʨʪʠʣʴʥʦʾ. ɻʝʥʝʨʘʪʠʚʥʘ ʡ 

ʩʪʘʪʝʚʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʡ ʤʘʶʪʴ ʧʨʠʩʪʦʩʫʚʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʦʙʭʽʜʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʤʥʦʞʝʥʥʷ ʚ ʤʽʥʣʠʚʠʭ ʫʤʦʚʘʭ 

ʩʝʨʝʜʦʚʠʱʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥ ʫʤʦʚ ʞʠʪʪʷ ʛʝʥʝʨʘʪʠʚʥʘ ʡ ʩʪʘʪʝʚʘ 

ʩʪʨʫʢʪʫʨʠ ʘʜʘʧʪʠʚʥʦ ʧʝʨʝʙʫʜʦʚʫʶʪʴʩʷ, ʟʜʦʙʫʚʘʶʯʠ ʧʘʨʘʤʝʪʨʠ, ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʽ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʧʫʣʷʮʽʾ. 

 

11.1.5 ʈʽʟʥʦʷʢʽʩʥʽʩʪʴ ʦʩʦʙʠʥ  
 

ʄʦʨʬʦʣʦʛʽʯʥʘ ʡ ʬʽʟʽʦʣʦʛʽʯʥʘ ʨʽʟʥʦʷʢʽʩʥʽʩʪʴ ʦʩʦʙʠʥ ʫ ʧʦʧʫʣʷʮʽʷʭ 

ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʥʫ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʘʜʘʧʪʘʮʽʡ ʦʩʪʘʥʥʽʭ ʜʦ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʞʠʪʪʻʚʠʭ ʨʝʩʫʨʩʽʚ. ɯʩʥʫʚʘʥʥʷ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʽʥʰʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʚʠʜʫ ʟʙʘʛʘʯʫʻ ʡʦʛʦ ʟʚ'ʷʟʦʢ ʽʟ ʩʝʨʝʜʦʚʠʱʝʤ, ʧʽʜʚʠʱʫʻ 

ʤʦʞʣʠʚʦʩʪʽ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʞʠʪʪʻʚʠʭ ʨʝʩʫʨʩʽʚ. 

ʈʽʟʥʦʷʢʽʩʥʽʩʪʴ ʦʢʨʝʤʠʭ ʧʦʧʫʣʷʮʽʡ ʚʠʜʫ ʧʦʚ'ʷʟʘʥʘ ʟ ʽʩʥʫʚʘʥʥʷʤ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ, ʦʩʦʙʠʥ ʨʽʟʥʦʾ ʩʪʘʪʽ, ʩʪʘʪʝʚʠʭ ʽ ʙʝʟʩʪʘʪʝʚʠʭ ʧʦʢʦʣʽʥʴ, 

ʩʝʟʦʥʥʠʭ ʽ ʜʝʷʢʠʭ ʽʥʰʠʭ ʩʪʘʥʽʚ. ɸʣʝ ʥʘʚʽʪʴ ʫ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʩʪʘʥʫ (ʚʽʢʫ, 

ʩʪʘʪʽ ʡ ʪ.ʜ.) ʦʩʦʙʠʥʠ ʚ ʢʦʞʥʠʡ ʤʦʤʝʥʪ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ, ʽ 

ʩʪʫʧʽʥʴ ʾʭʥʴʦʛʦ ʚʘʨʽʶʚʘʥʥʷ ʧʦ ʦʢʨʝʤʠʭ ʦʟʥʘʢʘʭ ʤʘʻ ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ, ʷʢ ʬʦʨʤʘ çʥʘʩʪʨʦʶʚʘʥʥʷè ʧʦʧʫʣʷʮʽʾ ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʚ ʽʥʪʝʨʝʩʘʭ ʾʾ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʩʚʦʻʥʥʷ. ʉʬʦʨʤʦʚʘʥʽ ʚ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʽ ʩʧʘʜʢʦʚʦ 

ʟʘʢʨʽʧʣʝʥʽ ʥʦʨʤʠ ʨʝʘʢʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʣʘʩʪʠʯʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ, 

ʧʦʨʽʚʥʷʥʦ ʚʫʟʴʢʽ, ʪʦʤʫ ʱʦ ʟʥʘʯʥʝ ʨʦʟʰʠʨʝʥʥʷ ʝʚʨʠʙʽʦʥʪʥʦʩʪʽ, ʢʦʨʠʩʥʝ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ ʚ ʤʽʥʣʠʚʠʭ ʫʤʦʚʘʭ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ. ʊʫʪ ʜʣʷ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʚʠʥʠʢʘʻ ʥʝʧʝʨʝʙʦʨʥʝ ʧʨʦʪʠʨʽʯʯʷ, ʱʦ ʟʥʽʤʘʻʪʴʩʷ ʚ ʧʦʧʫʣʷʮʽʷʭ ʟʘ ʨʘʭʫʥʦʢ 

ʨʽʟʥʦʷʢʽʩʥʦʩʪʽ ʦʩʦʙʠʥ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʩʪʽʡʢʽ ʞʠʪʪʻʚʽ 

ʨʝʩʫʨʩʠ ʯʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽʥʜʠʚʽʜʫʫʤʽʚ, ʨʦʟʭʦʜʞʝʥʥʷ ʾʭʥʴʦʾ ʥʦʨʤʠ 

ʨʝʘʢʮʽʾ. ɺʥʘʩʣʽʜʦʢ ʨʽʟʥʦʷʢʽʩʥʦʩʪʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ ʧʦʧʫʣʷʮʽʾ, ʢʦʣʠ 
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ʧʨʠ ʢʨʘʡʥʽʭ ʟʥʘʯʝʥʥʷʭ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʬʘʢʪʦʨʘ ʦʢʨʝʤʽ ʦʩʦʙʠʥʠ ʚʠʷʚʣʷʪʴʩʷ 

ʜʦʩʠʪʴ ʨʝʟʠʩʪʝʥʪʥʠʤʠ ʜʦ ʥʠʭ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʝʨʝʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʜʦʩʪʘʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʫ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʚʥʶ ʨʽʟʥʦʷʢʽʩʥʦʩʪʽ ʦʩʦʙʠʥ ʚ ʧʦʧʫʣʷʮʽʷʭ ï 

ʚʥʫʪʨʽʰʥʴʦʬʝʥʦʪʠʧʠʯʥʠʡ (ɺʌʂ) ʽ ʤʽʞʬʝʥʦʪʠʧʠʯʥʠʡ (ʄʌʂ). ɺ ʧʝʨʰʦʤʫ 

ʚʠʧʘʜʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷ ʝʚʨʠʙʽʦʥʪʥʦʩʪʽ, ʚ ʜʨʫʛʦʤʫ ï 

ʧʽʜʚʠʱʝʥʥʷ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʦʩʦʙʠʥ. ʗʢʱʦ ʧʦʧʫʣʷʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʮʽʣʢʦʤ ʽʟ 

ʨʽʟʥʦʷʢʽʩʥʠʭ ʦʩʦʙʠʥ, ʪʦ ʾʾ ʄʌʂ ʜʦʨʽʚʥʶʻ ʤʘʢʩʠʤʫʤʫ, ʷʢʱʦ ʥʘʚʧʘʢʠ, ʪʦʙʪʦ 

ʚʩʽ ʦʩʦʙʠʥʠ ʟʜʘʪʥʽ ʚ ʦʜʥʘʢʦʚʽʡ ʤʽʨʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʽ ʨʝʩʫʨʩʠ, ʄʌʂ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ɹʽʣʴʰʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʟʥʘʭʦʜʷʪʴʩʷ ʜʝʩʴ ʤʽʞ 

ʮʠʤʠ ʜʚʦʤʘ ʢʨʘʡʥʦʱʘʤʠ. 

ʈʽʟʥʦʷʢʽʩʥʽʩʪʴ ʦʩʦʙʠʥ ʫ ʧʦʧʫʣʷʮʽʷʭ ʜʠʥʘʤʽʯʥʘ ʡ ʧʽʜʜʘʥʘ ʧʝʚʥʠʤ 

ʟʘʢʦʥʦʤʽʨʥʠʤ ʟʤʽʥʘʤ. ɿʘʛʘʣʴʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ï ʧʝʨʝʚʘʞʥʘ ʟʤʽʥʘ 

ʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʪʠʭ ʛʨʫʧ ʦʩʦʙʠʥ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʯʠʩʣʝʥʥʠʤʠ 

(ʤʦʜʘʣʴʥʠʤʠ) ʧʦ ʩʪʫʧʝʥʶ ʚʠʨʘʟʥʦʩʪʽ ʘʙʦ ʢʽʣʴʢʽʩʥʦʤʫ ʟʥʘʯʝʥʥʶ ʦʟʥʘʢ ʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʧʨʠʨʦʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʟʤʽʥʠʣʠʩʷ. 

ʅʘʧʨʠʢʣʘʜ, ʨʽʟʢʝ ʧʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʭʘʨʯʫʚʘʥʥʷ ʧʦʧʫʣʷʮʽʡ ʨʠʙ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʧʦʚʽʣʴʥʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ, ʟʥʠʞʝʥʥʷʤ 

ʥʘʛʦʜʦʚʘʥʦʩʪʽ ʡ ʧʣʽʜʥʦʩʪʽ ʚ ʦʩʦʙʠʥ ʩʘʤʠʭ ʯʠʩʣʝʥʥʠʭ ʨʦʟʤʽʨʥʦ-ʚʘʛʦʚʠʭ ʘʙʦ 

ʚʽʢʦʚʠʭ ʢʣʘʩʽʚ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘʡʰʚʠʜʰʝ ʚʠʥʠʱʫʶʪʴʩʷ ʭʘʨʯʦʚʽ 

ʦʨʛʘʥʽʟʤʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʯʠʩʣʝʥʥʠʭ ʨʠʙ. 

 

11.2 ɺʥʫʪʨʠʧʦʧʫʣʷʮʽʡʥʽ ʚʽʜʥʦʩʠʥʠ 

 

ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʚʥʫʪʨʽʰʥʴʦʧʦʧʫʣʷʮʽʡʥʠʭ ʚʽʜʥʦʩʠʥ ʻ ʾʭʥʷ 

ʘʜʘʧʪʠʚʥʽʩʪʴ, ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ, ʽ ʥʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʾʾ ʚʟʘʻʤʦʜʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʤʘʥʝʚʨʝʥʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʞʠʪʪʻʚʠʭ ʨʝʩʫʨʩʽʚ. ʉʘʤʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʦʩʦʙʠʥʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʦʧʫʣʷʮʽʶ, ʫʢʨʘʡ ʙʘʛʘʪʦʛʨʘʥʥʽ. ɼʝʷʢʽ ʟ ʥʠʭ 

(ʧʨʷʤʘ ʙʦʨʦʪʴʙʘ, ʢʦʥʢʫʨʝʥʮʽʷ ʡ ʽʥ.) ʟʦʚʥʽ ʥʘʛʘʜʫʶʪʴ ʤʽʞʚʠʜʦʚʽ ʚʽʜʥʦʩʠʥʠ, 

ʘʣʝ ʤʘʶʪʴ ʽʥʰʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʟʤʽʩʪ, ʦʩʢʽʣʴʢʠ ʟʘʚʞʜʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʢʦʨʠʩʪʴ 

ʚʠʜʫ. ʋʢʨʘʡ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʽʥʪʝʥʩʠʚʥʽ ʙʽʦʭʽʤʽʯʥʽ ʚʟʘʻʤʦʜʽʾ, 

ʟʦʢʨʝʤʘ ʧʨʠʛʥʽʯʝʥʥʷ ʡ ʩʪʠʤʫʣʷʮʽʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʜʥʠʭ ʦʩʦʙʠʥ 

ʤʝʪʘʙʦʣʽʪʘʤʠ ʽʥʰʠʭ. ʐʠʨʦʢʦ ʧʦʰʠʨʝʥʝ ʫʪʚʦʨʝʥʥʷ ʫʩʝʨʝʜʠʥʽ ʧʦʧʫʣʷʮʽʡ 

ʨʽʟʥʠʭ ʘʛʨʝʛʘʮʽʡ ʦʩʦʙʠʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʜʫ ʪʽ ʘʙʦ ʽʥʰʽ ʞʠʪʪʻʚʽ 

ʧʝʨʝʚʘʛʠ. 

 

11.2.1 ʂʦʤʫʥʽʢʘʮʽʷ ʦʩʦʙʠʥ  

 

ɺʟʘʻʤʦʜʽʾ ʤʽʞ ʦʩʦʙʠʥʘʤʠ ʧʦʧʫʣʷʮʽʾ ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʣʷʢʠʭ ʟʘʩʦʙʽʚ ʢʦʤʫʥʽʢʘʮʽʾ (ʟʚ'ʷʟʢʫ): ʟʦʨʦʚʦʾ, ʩʣʫʭʦʚʦʾ, 

ʪʘʢʪʠʣʴʥʦʾ, ʭʽʤʽʯʥʦʾ. ɿ ʾʭʥʴʦʶ ʜʦʧʦʤʦʛʦʶ ʦʩʦʙʠʥʠ ʚʧʽʟʥʘʶʪʴ ʦʜʥʘ ʦʜʥʫ ʡ 

ʦʙʤʽʥʶʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʚʣʘʩʥʠʡ ʩʪʘʥ ʽ ʩʪʘʥ ʟʦʚʥʽʰʥʴʦʛʦ ʤʠʨʫ. 
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ɿʦʨʦʚʽ ʟʚ'ʷʟʢʠ ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚ ʫʪʚʦʨʝʥʥʽ ʢʦʥʛʨʝʛʘʮʽʾ, ʫ 

ʚʽʜʰʫʢʘʥʥʽ ʦʜʥʠʭ ʦʩʦʙʠʥ ʽʥʰʠʤʠ, ʫ ʩʠʛʥʘʣʘʭ ʧʨʠʤʘʥʶʚʘʥʥʷ ʡ 

ʚʽʜʣʷʢʫʚʘʥʥʷ. ʇʽʜʚʠʱʝʥʥʶ ʨʦʣʽ ʟʦʨʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʩʧʨʠʷʻ ʨʦʟʚʠʪʦʢ 

ʙʽʦʣʶʤʽʥʝʩʮʝʥʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʾ ʟʤʽʥʠ ʾʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʡ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ. 

ɿʜʘʪʥʽʩʪʴ ʯʫʪʠ ʡ ʚʽʜʪʚʦʨʶʚʘʪʠ ʟʚʫʢʠ ʚʣʘʩʪʠʚʘ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʚʦʜʥʠʭ ʪʚʘʨʠʥ. ʅʘʜʟʚʠʯʘʡʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʚʫʢʦʚʽ ʩʠʛʥʘʣʠ ʚʠʜʘʶʪʴ ʨʠʙʠ 

ʜʣʷ ʟʘʢʣʠʢʫ ʦʩʦʙʠʥ ʩʚʦʛʦ ʚʠʜʫ ʘʙʦ ʚʽʜʣʷʢʫʚʘʥʥʷ ʾʭ (ʧʽʜ ʯʘʩ ʛʦʜʽʚʣʽ, ʫ 

ʰʣʶʙʥʠʡ ʧʝʨʽʦʜ), ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʥʝʙʝʟʧʝʢʫ. ɿʜʘʪʥʽʩʪʴ ʜʦ 

ʝʭʦʣʦʢʘʮʽʾ ʚʣʘʩʪʠʚʘ ʙʘʛʘʪʴʦʤ ʛʽʜʨʦʙʽʦʥʪʘʤ. ɺʦʥʘ ʨʦʟʰʠʨʶʻ ʩʬʝʨʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʫʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʥʘʧʨʠʢʣʘʜ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʚʫʢʦʚʦʾ ʤʦʚʠ ʜʝʣʴʬʽʥʠ, ʱʦ ʥʝ ʙʘʯʘʪʴ ʦʜʠʥ ʦʜʥʦʛʦ, ʦʙʤʽʥʶʶʪʴʩʷ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʫʤʦʚʠ, ʫ ʷʢʠʭ ʚʦʥʠ ʧʝʨʝʙʫʚʘʶʪʴ, ʽ ʧʨʦ ʚʣʘʩʥʠʡ 

ʩʪʘʥ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʪʠʣʴʥʦʾ ʨʝʮʝʧʮʽʾ ʦʩʦʙʠʥʠ ʟʛʨʘʾ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʚ 

ʨʫʩʽ, ʚʠʟʥʘʯʘʶʪʴ ʚʟʘʻʤʦʨʦʟʪʘʰʫʚʘʥʥʷ, ʱʦ ʥʘʜʘʻ ʩʧʽʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʛʦʜʞʝʥʦʩʪʽ ʡ ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ. ʊʘʢʘ ʢʘʨʪʠʥʘ, ʟʦʢʨʝʤʘ, 

ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʟʛʨʘʷʭ ʨʠʙ, ʢʘʣʴʤʘʨʽʚ, ʤʽʟʠʜ, ʢʨʝʚʝʪʦʢ. ʋ ʪʝʤʨʷʚʽ ʨʫʭʠ ʚʦʜʠ, 

ʱʦ ʚʠʢʣʠʢʘʥʽ ʧʝʨʝʤʽʱʝʥʥʷʤ ʦʜʥʠʭ ʦʩʦʙʠʥ, ʩʧʨʠʡʤʘʶʪʴʩʷ ʽʥʰʠʤʠ ʡ 

ʦʨʽʻʥʪʫʶʪʴ ʾʭ ʱʦʜʦ ʧʦʜʘʣʴʰʦʾ ʧʦʚʝʜʽʥʢʠ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʘ, ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʽ ʨʽʟʥʦʤʘʥʽʪʥʘ ʫ ʛʽʜʨʦʙʽʦʥʪʽʚ 

ʤʦʚʘ ʭʽʤʽʯʥʠʭ ʩʠʛʥʘʣʽʚ. ɺʠʜʦʩʧʝʮʠʬʽʯʥʽ ʨʝʯʦʚʠʥʠ ʬʝʨʦʤʦʥʠ ʩʣʫʞʘʪʴ ʷʢ 

ʩʠʛʥʘʣʠ ʟʘʣʫʯʝʥʥʷ (ʘʪʨʘʢʪʘʥʪʠ), ʚʽʜʣʷʢʫʚʘʥʥʷ (ʨʝʧʝʣʝʥʪʠ), ʘʛʨʝʛʘʮʽʾ ʡ 

ʜʝʟʘʛʨʝʛʘʮʽʾ, ʨʦʟʨʽʟʥʝʥʥʷ, ʩʪʘʪʝʚʦʾ ʧʦʚʝʜʽʥʢʠ,  ʪʫʨʙʦʪʠ ʧʨʦ ʧʦʪʦʤʩʪʚʦ ʪʘ ʽʥ. 

ʉʚʦʻʨʽʜʥʦʶ ʭʽʤʽʯʥʦʶ ʤʦʚʦʶ ʦʢʨʽʤ ʬʝʨʦʤʦʥʽʚ ʻ ʤʝʪʘʙʦʣʽʪʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ 

ʪʝʤʧ ʨʦʩʪʫ, ʨʦʟʚʠʪʢʫ ʡ ʨʽʚʝʥʴ ʦʙʤʽʥʫ ʦʩʦʙʠʥ ʚ ʧʦʧʫʣʷʮʽʾ. 

 

11.2.2 ʌʦʨʤʠ ʚʥʫʪʨʠʧʦʧʫʣʷʮʽʡʥʠʭ ʚʽʜʥʦʩʠʥ  
 

ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʦʢʨʝʤʠʤʠ ʦʩʦʙʠʥʘʤʠ ʤʦʞʝ ʟʚʦʜʠʪʠʩʷ ʜʦ ʧʨʷʤʦʾ 

ʙʦʨʦʪʴʙʠ, ʢʦʥʢʫʨʝʥʮʽʾ, ʧʨʠʛʥʽʯʝʥʥʷ ʡ ʩʪʠʤʫʣʷʮʽʾ, ʽʻʨʘʨʭʽʯʥʽʡ ʩʫʧʽʜʨʷʜʥʦʩʪʽ 

ʡ ʜʝʷʢʠʤ ʽʥʰʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʧʦʚʝʜʽʥʢʠ. ʇʨʷʤʘ ʙʦʨʦʪʴʙʘ ʽʥʦʜʽ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʬʦʨʤʽ ʢʘʥʽʙʘʣʽʟʤʫ, ʱʦ ʤʘʻ ʘʜʘʧʪʠʚʥʝ ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʱʫʢʘ ʡ ʦʢʫʥʴ, ʷʢʽ ʥʝ ʟʜʘʪʥʽ ʩʧʦʞʠʚʘʪʠ ʧʣʘʥʢʪʦʥ ʽ ʙʝʥʪʦʩ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʻʜʠʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʽʭʪʽʦʬʘʫʥʠ ʚ ʜʝʷʢʠʭ ʦʟʝʨʘʭ, ʽʩʥʫʶʯʠ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʾʜʘʥʥʷ ʯʘʩʪʠʥʠ ʩʚʦʻʾ ʤʦʣʦʜʽ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʭʘʨʯʫʻʪʴʩʷ ʜʨʽʙʥʠʤʠ 

ʪʚʘʨʠʥʘʤʠ. ʋ ʨʦʟʛʣʷʥʫʪʦʤʫ ʚʠʧʘʜʢʫ ʭʠʞʘʢʠ ʟʘ ʧʦʩʝʨʝʜʥʠʮʪʚʦʤ ʩʚʦʻʾ 

ʤʦʣʦʜʽ ʦʩʚʦʶʶʪʴ ʢʦʨʤʦʚʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ʇʨʷʤʘ ʙʦʨʦʪʴʙʘ ʤʦʞʝ ʤʘʪʠ ʤʽʩʮʝ ʟʘ ʢʦʨʤʦʚʽ ʜʽʣʷʥʢʠ, ʤʽʩʮʷ 

ʜʣʷ ʧʨʠʪʫʣʢʫ, ʟʘ ʚʦʣʦʜʽʥʥʷ ʩʘʤʢʦʶ ʪʘ ʽʥ. ɿʚʠʯʘʡʥʦ ʚʦʥʘ ʡʜʝ ʪʽʣʴʢʠ ʜʦ 

ʤʦʤʝʥʪʫ ʚʠʟʥʘʥʥʷ ʦʜʥʠʤ ʽʟ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʩʚʦʻʾ ʧʦʨʘʟʢʠ ʙʝʟ ʥʘʩʪʫʧʥʦʛʦ 

ʧʝʨʝʩʣʽʜʫʚʘʥʥʷ ʡ ʟʥʠʱʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʙʦʨʦʪʴʙʘ ʨʘʢʽʚ-ʧʫʩʪʝʣʴʥʠʢʽʚ ʟʘ 

ʚʦʣʦʜʽʥʥʷ ʘʢʪʠʥʽʻʶ ʪʨʠʚʘʻ ʜʦʪʠ, ʧʦʢʠ ʦʜʠʥ ʽʟ ʩʫʧʨʦʪʠʚʥʠʢʽʚ ʥʝ ʚʠʟʥʘʻ 
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ʩʚʦʻʾ ʧʦʨʘʟʢʠ, ʧʨʠʡʥʷʚʰʠ ʭʘʨʘʢʪʝʨʥʫ ʧʦʟʫ çʩʤʠʨʝʥʥʦʩʪʽ ʧʝʨʝʤʦʞʝʥʦʛʦè 

(ʣʷʛʘʻ ʥʘ ʙʽʢ), ʧʽʩʣʷ ʯʦʛʦ ʚʽʥ ʫʞʝ ʙʽʣʴʰʝ ʥʝ ʘʪʘʢʫʻʪʴʩʷ. ʇʦʜʽʙʥʽ ʩʠʪʫʘʮʽʾ 

ʚʠʥʠʢʘʶʪʴ ʫ ʨʽʟʥʠʭ ʪʚʘʨʠʥ ʧʽʜ ʯʘʩ ʙʦʨʦʪʴʙʠ ʟʘ ʩʘʤʢʫ. ɯʥʦʜʽ ʧʝʨʝʤʦʞʝʮʴ 

ʧʽʜʢʨʝʩʣʶʻ ʬʘʢʪ ʧʦʨʘʟʢʠ ʩʚʦʛʦ ʩʫʧʨʦʪʠʚʥʠʢʘ ʚ ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʩʧʦʩʽʙ, 

ʟʦʢʨʝʤʘ çʪʨʽʫʤʬʘʣʴʥʠʤè ʢʣʘʮʘʥʥʷʤ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʙʽʚ.  

ʂʦʥʢʫʨʝʥʮʽʷ ʤʽʞ ʦʩʦʙʠʥʘʤʠ ʧʦʧʫʣʷʮʽʾ ʥʘʩʘʤʧʝʨʝʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʾʞʫ, ʢʦʣʠ ʾʾ ʢʽʣʴʢʽʩʪʴ ʦʙʤʝʞʝʥʘ. ʈʘʟʦʤ ʟ ʪʠʤ ʧʦʧʫʣʷʮʽʾ ʤʘʶʪʴ ʨʷʜ ʘʜʘʧʪʘʮʽʡ 

ʜʦ ʟʥʠʞʝʥʥʷ ʛʦʩʪʨʦʪʠ ʭʘʨʯʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʦʩʦʙʠʥʘʤʠ, ʟʦʢʨʝʤʘ 

ʨʦʟʙʽʞʥʽʩʪʴ ʩʧʝʢʪʨʽʚ ʭʘʨʯʫʚʘʥʥʷ ʫ ʪʚʘʨʠʥ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʩʪʘʪʽ ʡ ʩʪʘʥʫ, 

ʥʝʦʜʥʦʯʘʩʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ ʨʽʟʥʠʤʠ ʦʩʦʙʠʥʘʤʠ ʡ ʽʥ. ɺʟʘʻʤʦʜʦʧʦʤʦʛʘ 

ʩʝʨʝʜ ʦʩʦʙʠʥ ʧʦʧʫʣʷʮʽʾ ï ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʬʦʨʤ ʚʟʘʻʤʦʜʽʾ. 

ɹʽʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʦʩʦʙʠʥ ʫ 

ʢʦʥʛʨʝʛʘʮʽʷʭ ï ʟʛʨʘʷʭ, ʨʦʷʭ ʽ ʽʥʰʠʭ ʫʪʚʦʨʝʥʥʷʭ. ʇʦʟʘ ʢʦʥʛʨʝʛʘʮʽʻʶ ʪʘʢʦʞ 

ʚʠʷʚʣʷʶʪʴʩʷ ʚʠʧʘʜʢʠ ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʢʠʪʽʚ ʽ ʜʝʣʴʬʽʥʽʚ 

ʦʩʦʙʠʥʠ, ʱʦ ʛʠʥʫʪʴ, ʚʠʜʘʶʪʴ ʦʩʦʙʣʠʚʽ ʩʠʛʥʘʣʠ, ʽ ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ, ʱʦ 

ʧʝʨʝʙʫʚʘʶʪʴ ʧʦʙʣʠʟʫ, ʧʦʩʧʽʰʘʶʪʴ ʥʘ ʜʦʧʦʤʦʛʫ. 
ɯʻʨʘʨʭʽʷ ʚʽʜʥʦʩʠʥ, ʜʦʙʨʝ ʚʽʜʦʤʘ ʜʣʷ ʧʦʧʫʣʷʮʽʡ ʥʘʟʝʤʥʠʭ ʩʩʘʚʮʽʚ, 

ʧʪʘʭʽʚ ʽ ʽʥʰʠʭ ʭʨʝʙʝʪʥʠʭ, ʫ ʛʽʜʨʦʙʽʦʥʪʽʚ ʚʠʚʯʝʥʘ ʩʣʘʙʢʽʰʝ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʚʦʥʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʨʠʙ, ʦʩʦʙʣʠʚʦ ʚ ʢʦʨʘʣʦʚʠʭ. ɼʦʙʨʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʽʻʨʘʨʭʽʷ ʚʽʜʥʦʩʠʥ ʫ ʧʦʧʫʣʷʮʽʷʭ ʙʘʛʘʪʴʦʭ ʚʠʱʠʭ ʨʘʢʽʚ. ɯʻʨʘʨʭʽʷ ʦʩʦʙʠʥ 

ʫʩʝʨʝʜʠʥʽ ʧʦʧʫʣʷʮʽʡ, ʙʝʟʩʫʤʥʽʚʥʦ, ʢʦʨʠʩʥʘ ʜʣʷ ʧʨʦʮʚʽʪʘʥʥʷ ʚʠʜʫ. ɿʦʢʨʝʤʘ, 

ʟʘʚʜʷʢʠ ʟʘʢʨʽʧʣʝʥʥʶ ʢʨʘʱʠʭ ʜʽʣʷʥʦʢ ʟʘ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʽ 

ʾʭʥʽʤ ʧʝʨʝʚʘʞʥʠʤ ʧʨʘʚʦʤ ʥʘ ʟʘʭʦʧʣʝʥʥʷ ʩʘʤʦʢ ʮʽ ʦʩʦʙʠʥʠ ʜʘʶʪʴ 

ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʧʦʪʦʤʩʪʚʘ, ʱʦ ʩʧʨʠʷʪʣʠʚʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʷʢʦʩʪʽ 

ʧʦʧʦʚʥʝʥʥʷ ʧʦʧʫʣʷʮʽʾ. ʅʘʜʟʚʠʯʘʡʥʦ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʚ ʧʦʧʫʣʷʮʽʷʭ 

ʛʽʜʨʦʙʽʦʥʪʽʚ ʤʘʻ ʙʽʦʭʽʤʽʯʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʡ ʩʪʠʤʫʣʶʚʘʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʦʜʥʠʭ ʦʩʦʙʠʥ ʚʠʜʽʣʝʥʥʷʤʠ ʽʥʰʠʭ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʟ ʨʽʟʥʠʤʠ ʛʽʜʨʦʙʽʦʥʪʘʤʠ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʧʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʻʜʠʥʝ ʮʽʣʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʭʽʤʽʯʥʠʭ ʩʠʛʥʘʣʽʚ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʽ ʤʦʨʬʦʛʝʥʝʪʠʯʥʽ ʨʝʘʢʮʽʾ 

ʥʘ ʨʽʚʥʽ ʧʦʧʫʣʷʮʽʾ ʚ ʮʽʣʦʤʫ. ʈʦʟʢʨʠʪʪʷ ʭʽʤʽʯʥʦʛʦ ʢʦʜʫ ʧʦʧʫʣʷʮʽʡʥʦʾ 

ʩʠʛʥʘʣʽʟʘʮʽʾ ʤʘʻ ʚʝʣʠʯʝʟʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʨʘʢʪʠʢʠ, ʩʪʚʦʨʶʶʯʠ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʢʝʨʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʚ ʥʠʭ ʥʝʚʝʣʠʢʠʭ 

ʢʽʣʴʢʦʩʪʝʡ ʥʝʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ-ʩʠʛʥʘʣʽʟʘʪʦʨʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ 

ʥʝʦʙʭʽʜʥʠʡ ʝʬʝʢʪ ʟʤʽʥʠ ʩʠʩʪʝʤʠ. ʇʨʠʛʥʽʯʝʥʥʷ ʡ ʩʪʠʤʫʣʷʮʽʷ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʜʥʠʭ ʦʩʦʙʠʥ ʤʝʪʘʙʦʣʽʪʘʤʠ ʽʥʰʠʭ ʦʧʠʩʘʥʘ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʭʨʦʙʘʢʽʚ, ʤʦʣʶʩʢʽʚ, ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʛʦʣʢʦʰʢʽʨʠʭ, ʨʠʙ. ɺ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ 

ʨʝʘʢʮʽʷ ʥʘ ʜʽʶ ʤʝʪʘʙʦʣʽʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ çʚʩʽ ʘʙʦ ʥʽʯʦʛʦè, ʚ 

ʽʥʰʠʭ ʧʦʚ'ʷʟʘʥʘ ʟ ʾʭʥʴʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʘʙʦ ʥʦʩʠʪʴ ʙʽʣʴʰ ʩʢʣʘʜʥʠʡ 

ʭʘʨʘʢʪʝʨ. 

 

11.2.3 ɺʥʫʪʨʠʧʦʧʫʣʷʮʽʡʥʽ ʫʛʨʫʧʦʚʘʥʥʷ  

 

ʆʜʠʥ ʽʟ ʧʨʦʷʚʽʚ ʚʥʫʪʨʽʰʥʴʦʧʦʧʫʣʷʮʽʡʥʠʭ ʚʽʜʥʦʩʠʥ ï ʦʙ'ʻʜʥʘʥʥʷ 
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ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ ʚ ʛʨʫʧʠ, ʟʥʘʭʦʜʞʝʥʥʷ ʚ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻ ʦʨʛʘʥʽʟʤʘʤ ʪʽ ʘʙʦ 

ʽʥʰʽ ʧʝʨʝʚʘʛʠ. ʆʙ'ʻʜʥʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʢʦʨʦʪʢʦʯʘʩʥʠʤ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʩʧʽʣʴʥʦʛʦ ʧʦʣʶʚʘʥʥʷ, ʘʙʦ ʦʭʦʧʣʶʚʘʪʠ ʟʥʘʯʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʷʢ ʮʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʙʝʥʪʠʯʥʠʭ ʬʦʨʤ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʚʢʨʘʡ ʨʽʟʥʠʡ ʽ 

ʩʪʫʧʽʥʴ ʽʥʪʝʛʨʘʮʽʾ ʦʩʦʙʠʥ ʚ ʛʨʫʧʘʭ. ʋ ʟʚ'ʷʟʢʫ ʽʟ ʮʠʤ ʢʣʘʩʠʬʽʢʘʮʽʷ ʬʦʨʤ 

ʦʙ'ʻʜʥʘʥʥʷ ʜʦʪʝʧʝʨ ʨʦʟʨʦʙʣʝʥʘ ʩʣʘʙʢʦ. ʅʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʦ ʦʙ'ʻʜʥʘʥʥʷ 

ʧʝʣʘʛʽʯʥʠʭ ʪʚʘʨʠʥ ʥʘʟʠʚʘʪʠ ʟʛʨʘʷʤʠ, ʙʝʥʪʠʯʥʠʭ ï ʩʢʫʧʯʝʥʥʷʤʠ, 

ʘʛʨʝʛʘʮʽʷʤʠ, ʢʦʥʛʨʝʛʘʮʽʷʤʠ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʦʙ'ʻʜʥʘʥʴ ʙʝʥʪʠʯʥʠʭ 

ʪʚʘʨʠʥ ʻ ʩʢʣʘʜʥʦ ʦʨʛʘʥʽʟʦʚʘʥʽ ʩʢʫʧʯʝʥʥʷ ʤʦʨʩʴʢʠʭ ʾʞʘʢʽʚ, ʦʬʽʫʨ, 

ʛʦʣʦʪʫʨʽʡ. ʉʝʨʝʜ ʧʝʣʘʛʽʯʥʠʭ ʬʦʨʤ ʢʦʥʛʨʝʛʘʮʽʾ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʷʢ ʫ ʨʦʩʣʠʥ, 

ʪʘʢ ʽ ʫ ʪʚʘʨʠʥ. ʍʘʨʘʢʪʝʨʥʽ ʩʢʫʧʯʝʥʥʷ ʨʦʩʣʠʥ ï ʮʝ, ʥʘʩʘʤʧʝʨʝʜ, çʧʣʷʤʠ 

ʮʚʽʪʽʥʥʷè, ʱʦ ʯʘʩʪʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚʦʜʦʨʦʩʪʷʤʠ. ʎʽ ʧʣʷʤʠ ʽʥʦʜʽ ʤʘʶʪʴ 

ʧʣʦʱʫ ʚ ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʛʝʢʪʘʨʽʚ ʽ ʜʦʙʨʝ ʚʽʜʤʝʞʦʚʘʥʽ ʚʽʜ ʽʥʰʠʭ ʚʦʜʦʨʦʩʪʝʡ. 

ʑʝ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʝ ʫʪʚʦʨʝʥʥʷ ʩʢʫʧʯʝʥʴ ʜʣʷ ʧʝʣʘʛʽʯʥʠʭ ʪʚʘʨʠʥ. 

ʆʩʦʙʣʠʚʦ ʭʘʨʘʢʪʝʨʥʦ ʫʪʚʦʨʝʥʥʷ ʟʛʨʘʡ ʜʣʷ ʨʠʙ. ɿʘʚʜʷʢʠ ʚʥʫʪʨʽʟʛʨʘʡʥʽʡ 

ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘʢʽ ʨʠʙʠ ʤʘʶʪʴ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʧʦʦʜʠʥʦʢʠʤʠ ʚ ʢʽʣʴʢʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ. ɿʥʘʭʦʜʞʝʥʥʷ ʚ ʟʛʨʘʾ ʜʦʧʦʤʘʛʘʻ ʪʚʘʨʠʥʽ 

ʚʠʷʚʣʷʪʠ ʚʦʨʦʛʽʚ ʽ ʟʘʭʠʱʘʪʠʩʷ ʚʽʜ ʾʭʥʴʦʛʦ ʥʘʧʘʜʫ, ʙʦ ʪʚʘʨʠʥʠ ʚ ʛʨʫʧʘʭ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʩʦʙʠʥ ʟ ʨʽʟʥʠʤʠ ʥʘʚʠʯʢʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟ ʤʝʪʦʶ 

ʩʘʤʦʟʙʝʨʝʞʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʩʚʽʡ, ʘʣʝ ʡ ʢʦʣʝʢʪʠʚʥʠʡ ʜʦʩʚʽʜ. ʇʝʨʝʙʫʚʘʥʥʷ ʚ 

ʟʛʨʘʾ ʜʦʧʦʤʘʛʘʻ ʨʠʙʘʤ ʝʬʝʢʪʠʚʥʽʰʝ ʨʷʪʫʚʘʪʠʩʷ ʚʽʜ ʧʝʨʝʩʣʽʜʫʚʘʥʥʷ 

ʭʠʞʘʢʽʚ. ʇʦʢʘʟʦʚʠʡ ʪʦʡ ʬʘʢʪ, ʱʦ ʨʫʡʥʫʚʘʥʥʷ ʟʛʨʘʡ ʩʘʨʜʠʥ ʽ ʘʥʯʦʫʩʽʚ ʧʽʜ 

ʯʘʩ ʣʦʚʫ ʛʘʤʘʥʮʝʚʠʤ ʥʝʚʦʜʦʤ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʾʭ ʧʦʚʥʦʛʦ ʟʥʠʱʝʥʥʷ 

ʭʠʞʘʢʘʤʠ (ʘʢʫʣʘʤʠ, ʪʫʥʮʷʤʠ). ʋ ʥʠʟʴʢʠʭ ʰʠʨʦʪʘʭ, ʜʝ ʧʨʝʩ ʭʠʞʘʢʽʚ 

ʩʠʣʴʥʽʰʝ, ʟʛʨʘʾ ʧʝʣʘʛʽʯʥʠʭ ʨʠʙ ʤʘʶʪʴ ʩʢʦʨʽʰʝ ʟʘʭʠʩʥʝ ʟʥʘʯʝʥʥʷ, ʥʽʞ ʫ 

ʚʠʩʦʢʠʭ; ʚ ʦʩʪʘʥʥʽʭ ʫʪʚʦʨʝʥʥʷ ʟʛʨʘʡ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʦʚ'ʷʟʘʥʝ ʟ ʧʦʰʫʢʦʤ 

ʾʞʽ. 

ʆʙʦʨʦʥʥʠʡ ʤʘʥʝʚʨ ʟʛʨʘʾ ʧʦʣʷʛʘʻ ʚ ʪʽʤ, ʱʦ ʨʠʙʠ ʰʚʠʜʢʦ ʡ ʫʟʛʦʜʞʝʥʦ 

ʨʦʟʙʽʛʘʶʪʴʩʷ ʚ ʩʪʦʨʦʥʠ ʧʝʨʝʜ ʭʠʞʘʢʦʤ, ʦʙʛʠʥʘʶʯʠ ʡʦʛʦ, ʽ ʟʥʦʚʫ 

ʛʫʨʪʫʶʪʴʩʷ. ʎʝ ʜʝʟʦʨʽʻʥʪʫʻ ʭʠʞʘʢʘ, ʚʠʢʣʶʯʘʻ ʧʨʠʮʽʣʴʥʽ ʢʠʜʢʠ ʡ 

ʫʩʢʣʘʜʥʶʻ ʧʦʣʶʚʘʥʥʷ. ʋ ʪʝʤʨʷʚʽ ʨʠʙʠ ʥʝ ʤʦʞʫʪʴ ʫʟʛʦʜʞʝʥʦ ʤʘʥʝʚʨʫʚʘʪʠ ʽ 

ʪʦʤʫ ʣʝʛʰʝ ʚʠʷʚʣʷʶʪʴʩʷ ʭʠʞʘʢʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʶʭʫ. ɿʘʟʚʠʯʘʡ ʚʚʝʯʝʨʽ 

ʟʛʨʘʾ ʨʦʟʦʩʝʨʝʜʞʫʶʪʴʩʷ, ʘ ʨʘʥʢʦʤ ʬʦʨʤʫʶʪʴʩʷ ʟʘʥʦʚʦ. ʅʦʚʝ ʬʦʨʤʫʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʦʙ'ʻʜʥʘʥʥʷ ʦʩʦʙʠʥ, ʱʦ ʨʘʥʽʰʝ ʚʭʦʜʠʣʠ ʜʦ ʩʢʣʘʜʫ 

ʨʽʟʥʠʭ ʟʛʨʘʡ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚ ʟʛʨʘʶ, ʱʦ ʟʥʦʚʫ ʬʦʨʤʫʻʪʴʩʷ, ʚʭʦʜʷʪʴ 

ʦʩʦʙʠʥʠ ʟ ʨʽʟʥʠʤ ʜʦʩʚʽʜʦʤ, ʩʫʤʘʨʥʠʡ ʬʦʥʜ ʫʤʦʚʥʠʭ ʨʝʬʣʝʢʩʽʚ ʟʨʦʩʪʘʻ ʡ 

ʩʪʘʻ ʥʘʜʙʘʥʥʷʤ ʚʩʽʭ ʨʠʙ ʟʛʨʘʾ. ʅʘʩʣʽʜʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʦʜʥʽʻʾ ʦʩʦʙʠʥʠ ʚʽʜ 

ʽʥʰʠʭ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʝ ʚʽʜʨʘʟʫ ʫ ʚʩʽʭ ʨʠʙ. çʍʚʠʣʷ ʟʙʫʜʞʝʥʥʷè ʧʝʨʝʜʘʻʪʴʩʷ 

ʚʽʜ ʦʜʥʽʻʾ ʦʩʦʙʠʥʠ ʜʦ ʽʥʰʦʾ, ʧʦʩʣʽʜʦʚʥʦ ʚʪʷʛʫʶʯʠ ʚ ʨʝʘʢʮʽʶ ʚʩʽʭ ʨʠʙ ʟʛʨʘʾ. 

ɺʽʜʥʦʩʠʥʠ ʨʠʙ ʫ ʟʛʨʘʷʭ ʤʦʞʫʪʴ ʙʫʜʫʚʘʪʠʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʜʦʤʽʥʫʚʘʥʥʷ 

ʦʜʥʠʭ ʦʩʦʙʠʥ ʥʘʜ ʽʥʰʠʤʠ ʘʙʦ ʾʭ ʨʽʚʥʦʟʥʘʯʥʦʩʪʽ. ɼʨʫʛʠʡ ʪʠʧ ʚʽʜʥʦʩʠʥ ʻ 

ʦʩʥʦʚʥʠʤ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʛʨʘʾ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʨʠʙ 

ʚʜ̔ʥʦʩʥʦ ʨʽʜʢʦ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʨʠ ʜʝʬʽʮʠʪʽ ʧʨʦʩʪʦʨʫ (ʫ ʜʨʽʙʥʠʭ 
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ʚʦʜʦʡʤʘʭ, ʫ ʧʨʠʜʦʥʥʠʭ ʨʠʙ). ʊʘʢʽ ʟʛʨʘʾ ʟʚʠʯʘʡʥʦ ʥʝʚʝʣʠʢʽ, ʟʘʡʤʘʶʪʴ ʧʝʚʥʫ 

ʜʽʣʷʥʢʫ, ʚʠʛʘʥʷʶʯʠ ʟ ʥʴʦʛʦ çʩʪʦʨʦʥʥʽʭè, ʷʢ ʮʝ ʨʦʙʣʷʪʴ ʚʩʽ çʪʝʨʠʪʦʨʽʘʣʴʥʽè 

ʪʚʘʨʠʥʠ. ʇʦʚʦʜʞʝʥʥʷ ʨʠʙ ʫ ʨʦʟʛʣʷʥʫʪʠʭ ʟʛʨʘʷʭ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʜʽʡ ʜʦʤʽʥʫʶʯʦʾ ʦʩʦʙʠʥʠ. ɿʛʨʘʾ ʙʝʟ ʜʦʤʽʥʫʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ 

ʚʝʣʠʢʠʤʠ, ʨʦʣʴ çʚʘʪʘʞʢʘè ʫ ʥʠʭ ʚʠʢʦʥʫʻ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʦʩʦʙʠʥ (30ï40%), 

ʱʦ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ. ʊʫʪ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʩʪʫʧʘʶʪʴ ʚʽʜʥʦʩʠʥʠ, 

ʚʠʛʽʜʥʽ ʜʣʷ ʚʩʽʭ ʦʩʦʙʠʥ. ʈʠʙʠ ʪʨʠʤʘʶʪʴʩʷ ʜʫʞʝ ʱʽʣʴʥʦʶ ʛʨʫʧʦʶ ʽ ʧʦʩʪʽʡʥʦ 

ʧʝʨʝʤʽʱʫʶʪʴʩʷ, ʫ ʟʚ'ʷʟʢʫ ʽʟ ʯʠʤ ʙʽʣʴʰ ʧʦʚʥʦ ʦʩʚʦʶʶʪʴ ʞʠʪʪʻʚʽ ʨʝʩʫʨʩʠ 

ʘʢʚʘʪʦʨʽʾ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʨʠʙ ʭʘʨʘʢʪʝʨʥʝ ʽʩʥʫʚʘʥʥʷ ʦʩʦʙʣʠʚʠʭ, ʜʦʩʠʪʴ 

ʩʪʽʡʢʠʭ ʫ ʯʘʩʽ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʧʫʣʷʮʽʡ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʫʛʨʫʧʦʚʘʥʥʷ 

ʦʩʦʙʠʥ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʜʽʙʥʠʤʠ ʚʽʢʦʚʠʤʠ, ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʡ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʦʜʥʘʢʦʚʠʤ ʩʝʟʦʥʥʠʤ ʽ ʜʦʙʦʚʠʤ ʨʠʪʤʦʤ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʧʦʜʽʙʥʦʶ ʧʦʚʝʜʽʥʢʦʶ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʦʜʥʦʤʘʥʽʪʥʽʩʪʴ 

ʜʦʙʦʚʠʭ ʨʠʪʤʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʾʭʥʴʦʾ ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʷʛʦʤ 

ʜʝʢʽʣʴʢʦʭ ʜʥʽʚ ʽ ʥʘʚʽʪʴ ʤʽʩʷʮʽʚ. ɿʤʽʥʘ ʨʠʪʤʽʚ ʭʘʨʯʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʽʜʨʘʟʫ ʫ ʚʩʽʻʾ ʝʣʝʤʝʥʪʘʨʥʦʾ ʧʦʧʫʣʷʮʽʾ ʚʥʘʩʣʽʜʦʢ ʧʦʰʫʢʫ ʥʦʚʠʭ ʢʦʨʤʦʚʠʭ 

ʧʣʦʱ. 

 

11.3 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʧʫʣʷʮʽʡ 

 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʷʢ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ ʥʘʡʙʽʣʴʰ 

ʧʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥʦʶ ʡ ʝʥʝʨʛʽʻʶ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ ʪʨʝʙʘ ʟʥʘʪʠ ʢʽʣʴʢʽʩʪʴ ʾʞʽ, ʱʦ ʩʧʦʞʠʚʘʻ ʧʦʧʫʣʷʮʽʷ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʥʽʡ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʨʝʯʦʚʠʥ, ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʞʽ ʥʘ ʨʽʩʪ, ʝʥʝʨʛʦʙʘʣʘʥʩ ʩʠʩʪʝʤʠ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʽ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʥʝʨʛʦʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʨʦʣʴ ʧʦʧʫʣʷʮʽʡ ʫ ʙʽʦʛʽʜʨʦʩʬʝʨʽ, ʘ ʟ ʽʥʰʦʛʦ ï 

ʾʭʥʶ ʮʽʥʥʽʩʪʴ ʜʣʷ ʣʶʜʠʥʠ, ʧʝʨʩʧʝʢʪʠʚʠ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

 

11.3.1 ʈʽʩʪ ʦʩʦʙʠʥ  

 

ɿʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʦʩʦʙʠʥ ʫ ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʘʩʧʝʢʪʽ ʷʚʣʷʻ ʩʦʙʦʶ 

ʧʨʦʮʝʩʠ ʘʢʫʤʫʣʷʮʽʾ ʚ ʩʠʩʪʝʤʽ ʯʘʩʪʠʥʠ ʘʩʠʤʽʣʴʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʦʤʫ 

ʟ'ʷʩʫʚʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʩʪʫ ʦʨʛʘʥʽʟʤʽʚ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʥʷ 

ʧʨʦʜʫʢʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʧʫʣʷʮʽʾ. ʅʝʩʢʽʥʯʝʥʥʘ ʨʦʟʤʘʾʪʽʩʪʴ ʢʦʥʢʨʝʪʥʠʭ 

ʬʦʨʤ ʨʦʩʪʫ ʚ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʾʭʥʽʤʠ 

ʩʧʘʜʢʦʻʤʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʡ ʝʢʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʤʘʻ ʙʘʛʘʪʦ 

ʟʘʛʘʣʴʥʦʛʦ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʜʝʷʢʽ ʟʘʩʦʙʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ 

ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʮʝʩʫ. ʎʽʥʥʽʩʪʴ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʧʨʦʧʦʥʦʚʘʥʠʭ 

ʬʦʨʤʫʣ ʨʦʩʪʫ, ʤʘʙʫʪʴ, ʥʘʩʘʤʧʝʨʝʜ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʘʧʨʦʢʩʠʤʘʮʽʡʥʠʤʠ 

ʧʝʨʝʚʘʛʘʤʠ, ʪʦʯʥʽʩʪʶ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʮʝʩʽʚ.  

ʗʢ ʧʨʘʚʠʣʦ, ʧʨʦʧʦʨʮʽʾ ʪʽʣʘ ʛʽʜʨʦʙʽʦʥʪʽʚ ʚ ʦʥʪʦʛʝʥʝʟʽ ʟʤʽʥʶʶʪʴʩʷ, 
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ʪʦʙʪʦ ʨʽʩʪ ʥʦʩʠʪʴ ʘʣʦʤʝʪʨʠʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʈʘʟʦʤ ʽʟ ʪʠʤ ʚʽʥ ʟʚʠʯʘʡʥʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʦʶ ʧʨʦʧʦʨʮʽʡ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʦʢʨʝʤʠʭ ʪʢʘʥʠʥ, 

ʪʦʙʪʦ ʻ ʛʝʪʝʨʦʛʝʥʥʠʤ. ɸʣʦʤʝʪʨʽʷ ʡ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʨʦʩʪʫ ʤʘʶʪʴ 

ʧʨʠʩʪʦʩʫʚʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʡ ʜʦʩʠʪʴ ʧʦʤʽʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʞʠʚʘʥʥʷ 

ʦʩʦʙʠʥ ʽ ʩʤʝʨʪʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ. ʅʘʧʨʠʢʣʘʜ, ʧʝʨʝʚʘʞʥʠʡ ʨʽʩʪ ʫ ʚʠʩʦʪʫ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʦʪʽʣʽʩʪʴ ʨʠʙ, ʨʽʟʢʦ ʟʥʠʞʫʻ ʾʭ ʚʠʾʜʘʥʥʷ ʭʠʞʘʢʘʤʠ. 

ɸʣʦʤʝʪʨʽʷ ʨʦʩʪʫ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʦʩʦʙʣʠʚʦ ʪʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷʤ ʫʩʽʣʷʢʠʭ ʰʠʧʽʚ, ʚʠʨʦʩʪʽʚ, ʢʦʣʶʯʦʢ, ʛʨʘʻ ʚʝʣʠʯʝʟʥʫ ʟʘʭʠʩʥʫ 

ʨʦʣʴ ʽ ʩʠʣʴʥʽʰʝ ʚʠʨʘʞʝʥʘ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʛʦ ʧʨʝʩʫ ʭʠʞʘʢʽʚ. ɯʟ ʮʽʻʾ 

ʧʨʠʯʠʥʠ, ʟʦʢʨʝʤʘ, ʦʟʙʨʦʻʥʽʩʪʴ ʦʩʦʙʠʥ ʫ ʧʦʧʫʣʷʮʽʷʭ ʪʨʦʧʽʢʽʚ, ʜʝ ʚʽʜʥʦʩʥʘ 

ʢʽʣʴʢʽʩʪʴ ʭʠʞʘʢʽʚ ʜʫʞʝ ʚʝʣʠʢʘ, ʚʠʱʝ, ʥʽʞ ʫ ʧʦʤʽʨʥʠʭ ʽ ʧʨʠʧʦʣʷʨʥʠʭ ʟʦʥʘʭ. 

ʇʨʠʩʪʦʩʫʚʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʨʦʩʪʫ ʜʦʙʨʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʥʘ 

ʧʨʠʢʣʘʜʽ ʥʘʢʦʧʠʯʝʥʥʷ ʞʠʨʫ. ʋ ʪʨʦʧʽʢʘʭ, ʜʝ ʫʤʦʚʠ ʭʘʨʯʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 

ʨʦʢʫ ʧʦʜʽʙʥʽ, ʞʠʨʥʽʩʪʴ ʦʩʦʙʠʥ ʫ ʧʦʧʫʣʷʮʽʾ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʥʝʚʝʣʠʢʠʭ ʤʝʞʘʭ. 

ʋ ʚʠʩʦʢʠʭ ʰʠʨʦʪʘʭ ʚ ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʭʘʨʯʫʚʘʥʥʷ ʧʝʨʽʦʜʠ ʨʽʩʪ ʦʩʦʙʠʥ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʞʠʨʫ, ʥʘʩʪʫʧʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦ ʧʽʜ ʯʘʩ ʧʝʨʝʨʚʠ ʚ ʭʘʨʯʫʚʘʥʥʽ ʧʽʜʚʠʱʫʻ ʾʭʥʻ 

ʚʠʞʠʚʘʥʥʷ. ʇʦʜʽʙʥʘ ʢʘʨʪʠʥʘ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚ ʙʽʣʴʰʦʩʪʽ ʨʠʙ. ʊʝʤʧʠ ʨʦʩʪʫ 

ʪʚʘʨʠʥ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʘʜʢʦʻʤʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʘ ʟ ʽʥʰʦʛʦ 

ʙʦʢʫ ï ʫʤʦʚʘʤʠ, ʚ ʷʢʠʭ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʨʽʟʥʽ ʜʣʷ 

ʨʽʟʥʠʭ ʚʠʜʽʚ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʟʦʚʥʽʰʥʽʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʪʝʤʧ 

ʨʦʩʪʫ, ʻ ʪʨʦʬʽʯʥʠʡ. ʂʽʣʴʢʽʩʪʴ, ʷʢʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ, ʣʝʛʢʽʩʪʴ ʜʦʙʫʚʘʥʥʷ ʪʘ 

ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ ʾʞʽ ʦʙʫʤʦʚʣʶʶʪʴ ʥʝ ʪʽʣʴʢʠ ʚʝʣʠʯʠʥʫ ʨʘʮʽʦʥʫ, ʘʣʝ ʡ 

ʩʪʫʧʽʥʴ ʟʘʩʚʦʻʥʥʷ ʢʦʨʤʫ, ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʚʦʻʥʦʛʦ ʢʦʨʤʫ ʥʘ ʨʽʩʪ. 

ʊʝʤʧʝʨʘʪʫʨʘ, ʨʝʩʧʽʨʘʪʦʨʥʽ ʫʤʦʚʠ, ʪʦʥʽʯʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʡ ʙʘʛʘʪʦ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ, ʚʧʣʠʚʘʶʯʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʙʦ ʧʦʙʽʯʥʦ ʥʘ ʨʽʩʪ, ʪʘʢʦʞ ʚʠʟʥʘʯʘʶʪʴ 

ʡʦʛʦ ʭʘʨʘʢʪʝʨ ʫ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ. ʂʦʞʥʘ ʬʦʨʤʘ ʨʦʩʪʫ ï 

ʘʜʘʧʪʠʚʥʘ ʨʝʘʢʮʽʷ ʥʘ ʢʦʤʧʣʝʢʩ ʚʧʣʠʚʽʚ, ʩʧʝʮʠʬʽʯʥʘ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ. 

 

11.3.2 ɹʽʦʣʦʛʽʯʥʘ ʧʨʦʜʫʢʮʽʷ ʧʦʧʫʣʷʮʽʡ  

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʚʦʥʘ ʙʝʟʫʧʠʥʥʦ ʚʽʜʪʚʦʨʶʻ 

ʩʚʦʶ ʙʽʦʤʘʩʫ. ʎʝʡ ʧʨʦʮʝʩ ʦʜʝʨʞʘʚ ʥʘʟʚʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʫʚʘʥʥʷ. 

ɹʽʦʣʦʛʽʯʥʘ ʧʨʦʜʫʢʮʽʷ ʧʦʧʫʣʷʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ, ʽʟ ʧʨʠʨʦʩʪʽʚ ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ, 

ʷʢʽ ʤʘʣʠ ʤʽʩʮʝ ʟʘ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ çʜʦʣʽè ʩʘʤʠʭ ʦʩʦʙʠʥ. 

ɯʥʦʜʽ ʧʨʦʜʫʢʮʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʘʩʧʝʢʪʽ ʡ ʦʮʽʥʶʻʪʴʩʷ ʥʝ 

ʪʽʣʴʢʠ ʧʨʠʨʦʩʪʦʤ ʦʩʦʙʠʥ, ʘʣʝ ʡ ʫʪʚʦʨʝʥʥʷʤ ʨʝʯʦʚʠʥ, ʷʢʽ ʙʫʣʠ ʚʽʜʯʫʞʝʥʽ ʟʘ 

ʜʦʩʣʽʜʞʝʥʠʡ ʚʽʜʨʽʟʦʢ ʯʘʩʫ (ʩʢʠʥʫʪʽ ʰʢʫʨʢʠ, ʚʠʜʽʣʝʥʠʡ ʩʣʠʟ, ʝʥʝʨʛʦʻʤʥʽ 

ʚʠʜʽʣʝʥʥʷ ʪʘ ʽʥ.). ɯʤʦʚʽʨʥʦ, ʫ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʢʨʘʱʝ ʛʦʚʦʨʠʪʠ ʥʝ ʧʨʦ 

ʙʽʦʣʦʛʽʯʥʫ ʧʨʦʜʫʢʮʽʶ ʧʦʧʫʣʷʮʽʡ, ʘ ʧʨʦ ʧʨʦʜʫʢʮʽʶ ʥʠʤʠ ʆʈ. ʅʝ ʩʣʽʜ 

ʟʤʽʰʫʚʘʪʠ ʜʚʘ ʧʦʥʷʪʪʷ: ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʾ ʽ ʾʾ ʧʨʦʜʫʢʮʽʶ. ʇʝʨʰʘ 

ʚʝʣʠʯʠʥʘ ʤʦʞʝ ʙʫʪʠ ʧʦʟʠʪʠʚʥʦʾ ʘʙʦ ʥʝʛʘʪʠʚʥʦʶ (ʢʦʣʠʚʘʥʥʷ ʙʽʦʤʘʩʠ), 

ʜʨʫʛʘ ï ʪʽʣɹʢʠ ʧʦʟʠʪʠʚʥʦʶ, ʷʢʱʦ ʘʩʠʤʽʣʷʮʽʷ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʜʠʩʠʤʽʣʷʮʽʻʶ. 
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ʅʘʧʨʠʢʣʘʜ, ʫ ʧʨʽʩʥʠʭ ʚʦʜʦʡʤʘʭ ʙʽʦʤʘʩʘ ʙʝʥʪʦʩʫ ʚʣʽʪʢʫ ʟʚʠʯʘʡʥʦ ʥʠʞʯʝ, 

ʥʽʞ ʥʘʚʝʩʥʽ, ʭʦʯʘ ʙʽʦʣʦʛʽʯʥʝ ʧʨʦʜʫʢʫʚʘʥʥʷ ʚ ʮʝʡ ʧʝʨʽʦʜ ʯʘʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʫʞʝ ʽʥʪʝʥʩʠʚʥʦ. ɺʝʣʠʯʠʥʘ ʧʨʦʜʫʢʮʽʾ ʥʝ ʧʦʚ'ʷʟʘʥʘ ʟ ʭʘʨʘʢʪʝʨʦʤ ʾʾ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʣʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʪʘʥʥʴʦʛʦ ʤʦʞʝ 

ʦʙʯʠʩʣʶʚʘʪʠʩʷ ʨʦʟʜʽʣʴʥʦ (ʧʨʦʤʠʩʣʦʚʽ ʦʙ'ʻʢʪʠ, ʢʦʨʤ ʜʣʷ ʥʠʭ ʪʘ ʽʥ.) ʷʢ 

ʯʘʩʪʠʥʘ ʚʩʽʻʾ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʾʾ ʩʪʨʫʢʪʫʨʠ, ʩʧʝʮʠʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʪʫ ʦʩʦʙʠʥ, ʩʪʘʥʫ ʟʦʚʥʽʰʥʽʭ 

ʫʤʦʚ. ɺʠʣʫʯʝʥʥʷ ʟ ʧʦʧʫʣʷʮʽʡ ʜʝʷʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; ʬʘʢʪʦʨʠ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʨʽʟʥʦʨʽʜʥʽʩʪʴ 

ʧʦʧʫʣʷʮʽʾ, ʧʽʜʚʠʱʫʶʪʴ ʾʾ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʇʨʦʜʫʢʮʽʷ 

ʧʦʧʫʣʷʮʽʡ ʧʨʦʤʠʩʣʦʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʫ ʥʘʡʩʠʣʴʥʽʰʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʬʦʨʤʦʶ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʘ ʚʦʜʦʡʤʘʭ. ʇʨʦʜʫʢʮʽʷ ʧʦʧʫʣʷʮʽʡ ʟʘ ʙʫʜʴ-ʷʢʠʡ 

ʯʘʩ ʤʦʞʝ ʦʮʽʥʶʚʘʪʠʩʷ ʚ ʘʙʩʦʣʶʪʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʚʘʛʦʚʠʭ) ʘʙʦ ʚʽʜʥʦʩʥʠʭ 

ʚʝʣʠʯʠʥʘʭ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʈ/ɺ-

ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʩʪʫ ʙʽʦʤʘʩʠ (ʧʨʦʜʫʢʮʽʾ) ʜʦ 

ʩʝʨʝʜʥʴʦʾ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʾ ʟʘ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʥʘʟʠʚʘʶʪʴ ʪʘʢʦʞ çʧʠʪʦʤʦʶ ʧʨʦʜʫʢʮʽʻʶè. ɿʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʟʚʠʯʘʡʥʦ 

ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʢ, ʤʽʩʷʮʴ ʘʙʦ ʜʦʙʘ. ʋ ʨʽʟʥʠʭ ʛʨʫʧ ʛʽʜʨʦʙʽʦʥʪʽʚ ʈ/ɺ-

ʢʦʝʬʽʮʽʻʥʪ ʤʦʞʝ ʨʦʟʨʽʟʥʷʪʠʩʷ ʚ ʜʝʩʷʪʢʠ ʡ ʩʦʪʥʽ ʨʘʟʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʫ ʛʽʜʨʦʙʽʦʥʪʽʚ ʈ/ɺ-ʢʦʝʬʽʮʽʻʥʪ ʟʥʠʞʫʻʪʴʩʷ. ɯʥʦʜʽ 

ʚʠʩʦʢʠʡ ʈ/ɺ-ʢʦʝʬʽʮʽʻʥʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʡ ʫ ʧʦʨʽʚʥʷʥʦ ʚʝʣʠʢʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʩʘʣʴʧʠ ʤʦʞʫʪʴ ʟʙʽʣʴʰʫʚʘʪʠ ʩʚʦʶ ʤʘʩʫ ʥʘ 10% ʟʘ ʛʦʜʠʥʫ, ʘ ʟʘ 

ʜʦʙʫ ʧʦʜʚʦʶʚʘʪʠ ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ. ʊʘʢʠʡ ʪʝʤʧ ʨʦʩʪʫ ï ʨʝʢʦʨʜʥʠʡ 

ʜʣʷ ʚʝʣʠʢʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ. ʋ ʜʨʽʙʥʠʭ ʬʦʨʤ, ʟʦʢʨʝʤʘ ʚ ʩʠʥʴʦ-ʟʝʣʝʥʠʭ 

ʧʦʜʚʦʻʥʥʷ ʤʘʩʠ (ʧʦʜʽʣ ʢʣʽʪʠʥ) ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʢʦʞʥʽ 2 ʛʦʜʠʥʠ, ʫ ʜʝʷʢʠʭ 

ʙʘʢʪʝʨʽʡ ï ʟʘ 10 ʽ ʥʘʚʽʪʴ ʟʘ 5 ʭʚ. ɼʣʷ ʪʠʭ ʩʘʤʠʭ ʛʨʫʧ ʈ/ɺ-ʢʦʝʬʽʮʽʻʥʪ ʟʨʦʩʪʘʻ 

ʽʟ ʧʨʦʩʫʚʘʥʥʷʤ ʫ ʥʠʟʴʢʽ ʰʠʨʦʪʠ. ʂʨʽʤ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ ʥʘ ʚʝʣʠʯʠʥʫ 

ʈ/ɺ-ʢʦʝʬʽʮʽʻʥʪʫ ʚʧʣʠʚʘʶʪʴ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ ï ʚʩʽʭ ʪʠʭ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʘʪʴ 

ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʦʨʛʘʥʽʟʤʽʚ. ʉʫʤʘʨʥʘ ʧʨʦʜʫʢʮʽʷ ʧʦʧʫʣʷʮʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʪʝʤʧʦʤ ʨʦʩʪʫ (ʧʠʪʦʤʦʶ ʧʨʦʜʫʢʮʽʻʶ) ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ, ʪʘʢ ʽ ʯʠʩʣʦʤ 

ʦʩʪʘʥʥʽʭ. 

 

11.3.3 ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʞʽ ʥʘ ʨʽʩʪ  

 

ʄʝʪʦʜ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʧʫʣʷʮʽʷʤʠ ʟ'ʾʜʝʥʦʾ ʾʞʽ ʥʘ 

ʨʽʩʪ ʟʘʣʝʞʠʪʴ ʚʽʜ ʮʽʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʨʠʙʥʠʮʪʚʽ ʡ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ 

ʚʦʜʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʞʽ ʥʘ ʨʽʩʪ ʯʘʩʪʦ 

ʚʠʨʘʞʘʻʪʴʩʷ ʢʦʨʤʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ 

ʤʘʩʠ ʢʦʨʤʫ, ʩʧʦʞʠʪʦʛʦ ʪʚʘʨʠʥʘʤʠ, ʜʦ ʾʭʥʴʦʛʦ ʧʨʠʨʦʩʪʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʾʞʽ ʡ ʪʽʣʘ ʩʧʦʞʠʚʘʯʘ. ʏʠʤ ʚʠʱʝ ʢʦʨʤʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, 

ʪʠʤ, ʦʪʞʝ, ʛʽʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʨʤ ʥʘ ʨʽʩʪ. ɺʝʣʠʯʠʥʘ ʢʦʨʤʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʫ ʚ ʜʘʥʦʾ ʪʚʘʨʠʥʠ ʜʫʞʝ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʾʞʽ. ʑʦʙ 

ʟʥʷʪʠ ʚʧʣʠʚ ʚʦʜʠ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʾʞʽ, ʥʘ ʧʦʢʘʟʥʠʢ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ, 
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ʦʙʯʠʩʣʶʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʾ ʜʽʾ ʢʦʨʤʫ ï ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʩʧʦʞʠʪʦʾ ʾʞʽ ʜʦ ʧʨʠʨʦʩʪʫ ʩʧʦʞʠʚʘʯʘ, ʧʨʠʯʦʤʫ ʦʙʠʜʚʽ ʚʝʣʠʯʠʥʠ ʚʠʨʘʞʘʶʪʴ 

ʫ ʩʫʭʽʡ ʚʘʟʽ. ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʞʽ ʥʘ ʨʽʩʪ ʚʠʭʦʜʷʪʴ 

ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ, ʢʦʣʠ ʟʽʩʪʘʚʣʷʶʪʴ ʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʜʠʥʠʮʷʭ 

ʢʽʣʴʢʽʩʪʴ ʩʧʦʞʠʪʦʾ (ʟʘʩʚʦʻʥʦʾ) ʾʞʽ ʡ ʧʨʠʨʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ 

ʩʧʦʞʠʚʘʯʘʭ. 

ɺ. ʉ. ɯʚʣʻʚ (1938), ʘʜʘʧʪʫʶʯʠ ʜʦ ʚʦʜʥʠʭ ʪʚʘʨʠʥ ʨʽʚʥʷʥʥʷ 

ʝʥʝʨʛʦʙʘʣʘʥʩʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʚ 1922 ʨ. ɽ. ʊʝʨʨʫʘʥʦʤ ʽ ɽ. ɹ. ɺʶʨʤʝʨʦʤ ʜʣʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʫʚʽʚ ʜʚʘ ʪʨʦʬʽʯʥʠʭ ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʞʽ ʥʘ ʨʽʩʪ. ʇʝʨʰʠʡ ʟ ʥʠʭ (K1) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʨʽʚʥʷʥʥʷʤ K1 = Q1/Q, ʜʝ Q1 ï ʝʥʝʨʛʽʷ ʨʝʯʦʚʠʥʠ, ʟʥʦʚ ʫʪʚʦʨʝʥʦʾ ʚ ʦʨʛʘʥʽʟʤʽ 

(ʝʥʝʨʛʽʷ ʧʨʠʨʦʩʪʫ) ʽ Q ï ʝʥʝʨʛʽʷ ʩʧʦʞʠʪʦʾ ʾʞʽ. ʊʨʦʬʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ (K2) ʚʠʨʘʞʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʂ2 = Q1/(Q ï Q2); ʜʝ Q2 

ï ʝʥʝʨʛʽʷ ʥʝʟʘʩʚʦʻʥʦʾ ʯʘʩʪʠʥʠ ʾʞʽ. ʆʩʢʽʣʴʢʠ Q ï Q2 ʻ ʝʥʝʨʛʽʷ ʘʩʠʤʽʣʴʦʚʘʥʦʾ 

ʾʞʽ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʠʨʽʩʪ ʪʽʣʘ (ʇ) ʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ (ʊ), ʤʦʞʥʘ 

ʟʘʧʠʩʘʪʠ: Q2 = ʇ/(ʇ+ʊ). ʎʝ ʨʽʚʥʷʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʫʜʠʪʠ ʧʨʦ ʂʂɼ 

ʦʨʛʘʥʽʟʤʽʚ ʽ ʧʦʧʫʣʷʮʽʡ, ʢʦʣʠ ʚʽʜʦʤʽ ʾʭʥʽ ʧʨʠʨʽʩʪ ʪʘ ʝʥʝʨʛʦʚʠʪʨʘʪʠ, ʟʦʢʨʝʤʘ, 

ʧʨʠʙʣʠʟʥʦ ʦʙʯʠʩʣʝʥʽ ʟʘ ʚʝʣʠʯʠʥʦʶ ʜʠʭʘʥʥʷ. ɺʝʣʠʯʠʥʘ ʪʨʦʬʽʯʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʜʦʩʧʝʮʠʬʽʯʥʘ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʾ ʡ ʟʦʚʥʽʰʥʽʭ 

ʫʤʦʚ. ɿ ʚʽʢʦʤ ʢʦʝʬʽʮʽʻʥʪ K2 ʟʥʠʞʫʻʪʴʩʷ, ʧʦʩʪʫʧʦʚʦ ʧʘʜʘʶʯʠ ʜʦ 0 ʧʦ ʤʽʨʽ 

ʥʘʙʣʠʞʝʥʥʷ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʜʦ ʜʝʬʽʥʽʪʠʚʥʦʛʦ. ʋ ʛʦʣʦʜʥʠʭ ʪʚʘʨʠʥ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʩʠʤʽʣʴʦʚʘʥʦʾ ʾʞʽ ʥʘ ʨʽʩʪ ʚʠʱʝ, ʥʽʞ ʫ ʩʠʪʠʭ.  

ʂʦʝʬʽʮʽʻʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʜʦʙʨʝ ʚʽʜʙʠʚʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʾʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʧʦʧʫʣʷʮʽʷʭ ʽ ʂʂɼ ʦʩʪʘʥʥʽʭ ʙʝʟʚʽʜʥʦʩʥʦ ʜʦ ʷʢʦʩʪʽ ʩʧʦʞʠʪʦʾ 

ʾʞʽ ʡ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʨʝʯʦʚʠʥ. ʋ ʜʝʷʢʠʭ ʘʩʧʝʢʪʘʭ, ʟʦʢʨʝʤʘ ʚ ʩʬʝʨʽ 

ʧʨʘʢʪʠʢʠ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʥʝʜʦʩʪʘʪʥʽʡ ʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʝʥʝʨʛʝʪʠʢʫ ʨʦʩʪʫ 

ʧʦʚʠʥʥʝ ʣʠʰʝ ʜʦʧʦʚʥʶʚʘʪʠ ʟʥʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʝʯʦʚʠʥ ʫ 

ʧʦʧʫʣʷʮʽʷʭ. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʯʦʚʠʥ ʫ ʧʨʦʮʝʩʽ ʨʦʩʪʫ ʧʦʧʫʣʷʮʽʾ ʤʦʞʝ ʡʪʠ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʥʘʚʽʪʴ ʧʨʠ ʚʠʩʦʢʦʤʫ ʂʂɼ ʚʠʷʚʠʪʴʩʷ ʟ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʦʯʢʠ ʟʦʨʫ ʥʝʚʠʛʽʜʥʦʶ. ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʟʘʩʚʦʻʥʘ ʝʥʝʨʛʽʷ ʙʫʜʝ 

ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʚ ʟʨʦʩʪʘʶʯʠʭ ʦʨʛʘʥʽʟʤʘʭ ʫ ʬʦʨʤʽ ʥʝʟʘʩʚʦʶʚʘʥʠʭ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʠʭ ʨʝʯʦʚʠʥ (ʭʽʪʠʥ ʽ ʪ.ʧ.) ʘʙʦ ʽʥʰʠʭ ʤʘʣʦʮʽʥʥʠʭ ʧʨʦʜʫʢʪʘʭ, 

ʥʝ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʧʦʧʫʣʷʮʽʶ ʷʢ ʧʨʦ ʝʬʝʢʪʠʚʥʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ 

ʨʝʯʦʚʠʥ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʦʧʫʣʷʮʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʥʝʭʘʡ ʥʘʚʽʪʴ ʽʟ 

ʥʠʟʴʢʠʤ ʂʂɼ, ʤʘʣʦʜʦʩʪʫʧʥʽ ʨʝʯʦʚʠʥʠ, ʦʩʦʙʣʠʚʦ ʪʽ, ʱʦ ʧʦʛʘʥʦ 

ʧʝʨʝʪʨʘʚʣʶʶʪʴʩʷ (ʢʣʽʪʢʦʚʠʥʘ, ʛʫʤʫʩ ʽ ʪ.ʧ.), ʧʝʨʝʪʚʦʨʶʶʯʽ ʾʭ ʫ ʮʽʥʥʽ 

ʧʨʦʜʫʢʪʠ, ʷʚʣʷʶʪʴ ʚʝʣʠʢʠʡ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ. 

ʆʜʥʽʻʶ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʞʽ ʻ ʩʪʫʧʽʥʴ ʾʾ ʟʘʩʚʦʻʥʥʷ, 

ʪʦʙʪʦ ʚʽʜʥʦʰʝʥʥʷ ʘʩʠʤʽʣʴʦʚʘʥʦʾ ʝʥʝʨʛʽʾ ʜʦ ʩʧʦʞʠʪʦʾ. ʋ ʨʘʩʣʠʥʥʦʾʜʥʠʭ 

ʬʦʨʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʧʦʤʽʪʥʦ ʥʠʞʯʝ, ʥʽʞ ʫ ʤ'ʷʩʦʾʜʥʠʭ. ʉʪʫʧʽʥʴ ʘʩʠʤʽʣʷʮʽʾ 

ʩʧʦʞʠʪʦʾ ʾʞʽ ʩʠʣʴʥʦ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʾʾ ʷʢʦʩʪʽ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʧʦʞʠʚʘʯʽʚ ʽ ʫʤʦʚ ʭʘʨʯʫʚʘʥʥʷ. 
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 11.3.4 ɽʥʝʨʛʦʙʘʣʘʥʩ ʧʦʧʫʣʷʮʽʡ  

 

ʂʦʞʥʘ ʧʦʧʫʣʷʮʽʷ ʽʩʥʫʻ, ʩʧʦʞʠʚʘʶʯʠ, ʥʘʢʦʧʠʯʫʶʯʠ ʽ ʨʦʟʩʽʶʶʯʠ 

ʝʥʝʨʛʽʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʽʚ ʪʝʨʤʦʜʠʥʘʤʽʢʠ. ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ 

ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ ʧʦʧʫʣʷʮʽʡ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʨʽʚʥʷʥʥʷʤ: ɽ = ɽʘ + Ed + Em + 

ɽr + ɽʝ, ʜʝ ɽ ï ʝʥʝʨʛʽʷ, ʱʦ ʦʜʝʨʞʫʻʪʴʩʷ ʟ ʾʞʝʶ, ɽʘ ï ʝʥʝʨʛʽʷ, ʱʦ 

ʘʢʫʤʫʣʶʻʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʘʭ ʧʦʧʫʣʷʮʽʾ, ɽd ï ʝʥʝʨʛʽʷ ʜʝʩʪʨʫʢʮʽʾ, Em ï ʝʥʝʨʛʽʷ 

ʤʝʪʘʙʦʣʽʪʽʚ, ɽʝ ï ʝʥʝʨʛʽʷ ʝʢʩʢʨʝʤʝʥʪʽʚ, ɽr ï ʝʥʝʨʛʽʷ ʚʽʜʯʫʞʫʚʘʥʠʭ ʩʪʨʫʢʪʫʨ. 

ʇʽʜ ʝʥʝʨʛʽʻʶ, ʦʪʨʠʤʘʥʦʶ ʟ ʾʞʝʶ, ʨʦʟʫʤʽʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʜʦʙʦʚʦʛʦ ʨʘʮʽʦʥʫ, 

ʚʠʨʘʞʝʥʘ ʚ ʢʘʣʦʨʽʷʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʟʘʩʚʦʻʥʥʷ ʢʦʨʤʫ. ɽʥʝʨʛʽʷ 

ʜʝʩʪʨʫʢʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʜʠʭʘʥʥʷ ʡ ʜʦʨʽʚʥʶʻ ʪʦʾ, ʢʦʪʨʘ ʡʜʝ ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ (ʧʝʨʝʩʫʚʘʥʥʷ, ʨʠʪʪʷ ʥʽʨʦʢ, ʧʦʙʫʜʦʚʘ ʪʨʫʙʦʢ ʽ ʪ.ʜ.) ʽ 

ʚʥʫʪʨʽʰʥʴʦʾ (ʪʨʘʚʣʝʥʥʷ, ʚʠʜʽʣʝʥʥʷ, ʦʩʤʦʨʝʛʫʣʷʮʽʷ ʪʘ ʽʥ.) ʨʦʙʦʪʠ. ɽʥʝʨʛʽʷ 

ʝʢʩʢʨʝʤʝʥʪʽʚ ʽ ʤʝʪʘʙʦʣʽʪʽʚ ï ʪʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʥʦ ʤʽʩʪʠʪʴʩʷ ʫ ʬʝʢʘʣʽʷʭ ʽ 

ʧʨʦʜʫʢʪʘʭ ʚʠʜʽʣʝʥʥʷ. ɽʥʝʨʛʽʷ ʚʽʜʯʫʞʫʚʘʥʠʭ ʩʪʨʫʢʪʫʨ ï ʪʘ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ 

ʩʪʘʪʝʚʠʭ ʧʨʦʜʫʢʪʘʭ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ ʥʘʟʦʚʥʽ, ʝʢʟʫʚʽʷʭ, ʧʘʥʮʠʨʘʭ ʽ ʪ.ʧ., ʘ 

ʪʘʢʦʞ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʪʽʣʘ, ʱʦ ʚʪʨʘʯʘʶʪʴʩʷ, ʚʢʣʶʯʘʶʯʠ ʚʪʨʘʪʠ, ʷʢʽ 

ʚʠʢʣʠʢʘʶʪʴʩʷ ʧʘʨʘʟʠʪʘʤʠ. ʉʝʨʝʜ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʘʟʦʪʠʩʪʦʛʦ ʦʙʤʽʥʫ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʦʜʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʽ ʨʠʙ ʧʝʨʝʚʘʞʘʻ ʘʤʽʘʢ (ʘʤʦʥʦʪʝʣʽʷ), ʤʝʥʰʫ 

ʨʦʣʴ ʛʨʘʻ ʚʠʜʽʣʝʥʥʷ ʩʝʯʦʚʠʥʠ (ʫʨʽʢʦʪʝʣʽʷ)  ̔ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ (ʫʨʝʦʪʝʣʽʷ). 

ʉʫʤʘʨʥʠʡ ʝʥʝʨʛʦʙʘʣʘʥʩ ʧʦʧʫʣʷʮʽʾ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʪʠʤ ʞʝ 

ʨʽʚʥʷʥʥʷʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ, ʪʨʦʭʠ ʽʥʘʢʰʝ 

ʪʨʘʢʪʫʶʯʠ ʡʦʛʦ ʦʢʨʝʤʽ ʯʣʝʥʠ. ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʟʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʚʽʜʨʽʟʦʢ ʯʘʩʫ ʯʘʩʪʠʥʘ ʦʩʦʙʠʥ ʟʥʠʢʘʻ ʟ ʧʦʧʫʣʷʮʽʾ (ʚʠʾʜʘʥʥʷ, 

ʩʤʝʨʪʥʽʩʪʴ, ʝʤʽʛʨʘʮʽʷ) ʽ ʨʘʟʦʤ ʟ ʪʠʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʧʦʚʥʝʥʥʷ ʦʩʪʘʥʥʴʦʾ 

(ʥʘʨʦʜʞʫʚʘʥʽʩʪʴ, ʽʤʤʽʛʨʘʮʽʷ). ɿ ʦʛʣʷʜʫ ʥʘ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʽʜ ɽʘ ʚʘʨʪʦ 

ʨʦʟʫʤʽʪʠ ʆʈ, ʱʦ ʥʘʢʦʧʠʯʝʥʘ ʥʝ ʪʽʣʴʢʠ ʚ ʥʘʷʚʥʠʭ, ʘʣʝ ʡ ʚ ʝʣʽʤʽʥʦʚʘʥʠʭ 

ʦʩʦʙʠʥʘʭ. ʊʦʯʥʦ ʪʘʢ ʩʘʤʦ ʜʦʚʦʜʠʪʴʩʷ ʤʘʪʠ ʾʭ ʥʘ ʫʚʘʟʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʽʥʰʠʭ ʩʢʣʘʜʦʚʠʭ ʨʽʚʥʷʥʥʷ. ʈʽʚʥʦʶ ʤʽʨʦʶ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʜʠʥʘʤʽʢʫ 

ʧʦʧʦʚʥʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʨʦʜʞʝʥʥʷ ʝʤʽʛʨʘʮʽʾ ʡ ʽʤʤʽʛʨʘʮʽʾ 

ʦʩʦʙʠʥ. ɽʥʝʨʛʦʙʘʣʘʥʩ ʧʦʧʫʣʷʮʽʡ ʚʽʜʙʠʚʘʻ ʾʭ ʜʚʽ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ: 

ʚʝʣʠʯʠʥʫ ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ ʡ ʧʨʦʜʫʢʮʽʶ ʥʦʚʠʭ ʨʝʯʦʚʠʥ. ʇʝʨʰʫ ʯʘʩʪʦ 

ʦʮʽʥʶʶʪʴ ʨʽʚʥʝʤ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʤʘʨʥʠʤ 

ʩʧʦʞʠʚʘʥʥʷʤ ʢʠʩʥʶ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ. ʇʝʨʝʤʥʦʞʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʩʧʦʞʠʪʦʛʦ 

ʢʠʩʥʶ ʥʘ ʦʢʩʠʢʘʣʦʨʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ (3,38 ʢʘʣ/ʤʛ ʆ2), ʦʜʝʨʞʠʤʦ ʚʝʣʠʯʠʥʫ 

ʚʩʽʭ ʘʝʨʦʙʥʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ. ʗʢʱʦ ʜʦʜʘʪʠ ʜʦ ʥʝʾ ʝʥʪʨʦʧʽʶ ʝʥʝʨʛʽʾ, ʱʦ 

ʜʦʙʫʚʘʻʪʴʩʷ ʘʥʘʝʨʦʙʥʦ, ʦʜʝʨʞʠʤʦ ʩʫʤʫ ʚʩʽʭ ʝʥʝʨʛʦʚʠʪʨʘʪ. ɺʝʣʠʯʠʥʘ 

ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʝʥʝʨʛʽʾ ʱʦ ʨʦʟʩʽʶʻʪʴʩʷ (ʝʥʝʨʛʦʚʠʪʨʘʪʠ) ʽ 

ʚʪʨʘʯʘʻʪʴʩʷ ʫ ʚʽʜʯʫʞʫʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ (ʚʢʣʶʯʘʶʯʠ ʚʠʣʫʯʝʥʫ ʧʘʨʘʟʠʪʘʤʠ). 

ɺʽʜʥʦʩʥʘ ʚʝʣʠʯʠʥʘ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʘʙʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʩʽʶʚʘʥʥʷ (ʝʥʪʨʦʧʽʷ) 

ʝʥʝʨʛʽʾ, ʚʠʨʘʞʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʚʩʽʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʧʦʧʫʣʷʮʽʾ ʜʦ ʾʾ 

ʙʽʦʤʘʩʠ. ʂʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ ʱʦ ʘʢʫʤʫʣʶʻʪʴʩʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʽʻʶ ʩʫʤʦʶ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʧʫʣʷʮʽʻʶ (ʧʨʠʨʽʩʪ ʪʽʣʘ, ʚʠʜʽʣʝʥʥʷ 
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ʝʥʝʨʛʦʻʤʥʠʭ ʨʝʯʦʚʠʥ ʽ ʩʪʨʫʢʪʫʨ). ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʘʢʫʤʫʣʷʮʽʾ ʝʥʝʨʛʽʾ 

ʚʠʨʘʞʘʻʪʴʩʷ ʾʾ ʢʽʣʴʢʽʩʪʶ, ʥʘʢʦʧʠʯʝʥʦʶ ʧʦʧʫʣʷʮʽʻʶ, ʚʽʜʥʝʩʝʥʦʶ ʜʦ ʙʽʦʤʘʩʠ 

ʦʩʪʘʥʥʴʦʾ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʱʦ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʧʦʧʫʣʷʮʽʻʶ 

(ʧʦʪʽʢ ʝʥʝʨʛʽʾ ʧʦʧʫʣʷʮʽʾ), ʩʢʣʘʜʘʶʯʠʩʴ ʽʟ ʪʽʻʾ ʾʾ ʯʘʩʪʠʥʠ, ʱʦ ʨʦʟʩʽʶʻʪʴʩʷ, ʽ 

ʪʽʻʾ, ʱʦ ʘʢʫʤʫʣʶʻʪʴʩʷ, ʜʦʨʽʚʥʶʻ ʝʥʝʨʛʽʾ ʘʩʠʤʽʣʴʦʚʘʥʦʾ. ɺʽʜʥʦʰʝʥʥʷ 

ʦʩʪʘʥʥʴʦʾ ʜʦ ʩʝʨʝʜʥʴʦʾ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʨʠʧʣʠʚʫ ʝʥʝʨʛʽʾ ʚ ʧʦʧʫʣʷʮʽʶ. ɽʥʝʨʛʦʙʘʣʘʥʩ ʢʦʞʥʦʾ ʧʦʧʫʣʷʮʽʾ ʚʽʜʙʠʚʘʻ ʾʾ 

ʩʧʝʮʠʬʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. 

ɺʝʣʠʯʠʥʘ ʨʦʟʩʽʶʚʘʥʥʷ ʝʥʝʨʛʽʾ ʧʦʧʫʣʷʮʽʾ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʨʦʧʦʨʮʽʡʥʘ ʾʾ 

ʙʽʦʤʘʩʽ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ï ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʝʪʘʙʦʣʽʟʤʫ, ʚʣʘʩʪʠʚʦʛʦ ʦʩʦʙʠʥʘʤ. 

ʆʩʢʽʣʴʢʠ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʦʨʛʘʥʽʟʤʽʚ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʾʭʥʴʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʽʟ ʜʚʦʭ ʧʦʧʫʣʷʮʽʡ ʟ ʨʽʚʥʦʶ ʙʽʦʤʘʩʦʶ 

ʨʦʟʩʽʶʚʘʥʥʷ ʝʥʝʨʛʽʾ ʙʫʜʝ ʙʽʣʴʰʝ ʚ ʪʽʻʾ, ʢʦʪʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʨʽʙʥʠʭ 

ʦʩʦʙʠʥ. ʊʦʯʥʦ ʪʘʢ ʩʘʤʦ ʚʘʨʪʦ ʦʮʽʥʶʚʘʪʠ ʡ ʨʦʣʴ ʤʦʣʦʜʽ ʚ ʧʦʧʫʣʷʮʽʷʭ 

ʚʝʣʠʢʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʂʨʽʤ ʨʦʟʤʽʨʥʦʾ ʦʟʥʘʢʠ, ʥʝ ʪʨʝʙʘ, ʟʚʠʯʘʡʥʦ, ʟʘʙʫʚʘʪʠ ʡ 

ʧʨʦ ʚʠʜʦʚʽ ʨʦʟʭʦʜʞʝʥʥʷ ʨʽʚʥʷ ʤʝʪʘʙʦʣʽʟʤʫ. ɿʘ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚ 

ʧʦʧʫʣʷʮʽʾ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʩʦʙʠʥ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʦʙʤʽʥʫ, ʚʠʤʘʛʘʶʪʴ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ, ʥʽʞ ʧʦʧʫʣʷʮʽʾ, ʫʪʚʦʨʝʥʽ 

ʦʨʛʘʥʽʟʤʘʤʠ ʟ ʥʠʟʴʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʤʝʪʘʙʦʣʽʟʤʫ. 

 

11.4 ɺʽʜʪʚʦʨʝʥʥʷ ʡ ʜʠʥʘʤʽʢʘ ʧʦʧʫʣʷʮʽʡ ʛʽʜʨʦʙʽʦʥʪʽʚ 

 

ʅʘʡʚʘʞʣʠʚʽʰʽ ʧʘʨʘʤʝʪʨʠ ʧʦʧʫʣʷʮʽʾ ï ʾʾ ʚʝʣʠʯʠʥʘ ʪʘ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʢʽʣʴʢʽʩʪʶ ʦʩʦʙʠʥ. ʆʙʠʜʚʘ ʮʽ 

ʧʘʨʘʤʝʪʨʠ ʨʝʛʫʣʶʶʪʴʩʷ, ʧʽʜʪʨʠʤʫʶʯʠʩʴ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʽʚʥʽ, 

ʧʦʚ'ʷʟʘʥʠʤʠ ʦʜʠʥ ʟ ʦʜʥʠʤ ʧʨʦʮʝʩʘʤʠ ï ʥʘʨʦʜʞʫʚʘʥʽʩʪʶ ʡ ʩʤʝʨʪʥʽʩʪʶ. 

ɿʨʫʰʝʥʥʷ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʮʠʭ ʧʨʦʮʝʩʽʚ ʦʙʫʤʦʚʣʶʶʪʴ 

ʜʠʥʘʤʽʢʫ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʡ, ʪʠʧ ʷʢʠʭ ʩʧʝʮʠʬʽʯʥʠʡ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʠʜʫ ʽ, ʷʢ ʙʫʜʴ-ʷʢʘ ʚʠʜʦʚʘ ʦʟʥʘʢʘ, ʤʘʻ ʘʜʘʧʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. ɯʟ 

ʮʴʦʛʦ ʧʦʣʦʞʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʥʘʨʦʜʞʫʚʘʥʽʩʪʴ ʽ ʩʤʝʨʪʥʽʩʪʴ 

ʩʘʤʽ ʻ ʨʝʛʫʣʴʦʚʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʧʫʣʷʮʽʾ, ʭʦʯʘ ʜʽʘʧʘʟʦʥ ʽ ʪʠʧ ʾʭʥʽʭ 

ʟʤʽʥ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʢʨʽʧʣʝʥʽ ʩʧʘʜʢʦʚʦ. 

 

11.4.1 ʅʘʨʦʜʞʫʚʘʥʽʩʪʴ  

 

ʇʦʧʦʚʥʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʥʦʚʠʤʠ ʦʩʦʙʠʥʘʤʠ ʤʦʞʝ ʚʠʨʘʞʘʪʠʩʷ ʚ 

ʘʙʩʦʣʶʪʥʠʭ ʽ ʚʽʜʥʦʩʥʠʭ ʧʦʢʘʟʥʠʢʘʭ. ʈʦʟʨʽʟʥʷʶʪʴ ʥʘʨʦʜʞʫʚʘʥʽʩʪʴ ʟʘ ʪʦʡ 

ʘʙʦ ʽʥʰʠʡ ʪʝʨʤʽʥ (ȹN), ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ (ȹN/ȹt) ʽ ʨʽʚʝʥʴ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ 

(ȹN/Nȹt), ʢʦʣʠ ʚʝʣʠʯʠʥʘ ʧʦʧʦʚʥʝʥʥʷ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʚʽʜʥʝʩʝʥʘ ʜʦ ʯʠʩʣʘ 

ʦʩʦʙʠʥ ʫ ʚʠʭʽʜʥʽʡ ʧʦʧʫʣʷʮʽʾ. ʅʘʨʦʜʞʫʚʘʥʽʩʪʴ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʘʙʦ ʤʠʪʪʻʚʫ 

ʰʚʠʜʢʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʜʣʷ ʧʦʧʫʣʷʮʽʡ ʙʘʛʘʪʴʦʭ ʪʚʘʨʠʥ ʦʙʯʠʩʣʶʶʪʴ ʧʦ 

ʬʦʨʤʫʣʽ V=kn/t, ʜʝ V ï ʧʦʢʘʟʥʠʢ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ (ȹN), ʧ ï ʯʠʩʣʦ ʩʘʤʦʢ ʫ 

ʧʦʧʫʣʷʮʽʾ, k ï ʩʝʨʝʜʥʻ ʯʠʩʣʦ ʷʻʮʴ ʥʘ ʢʦʞʥʫ ʩʘʤʢʫ ʟ ʷʡʮʷʤʠ, t ï ʪʨʠʚʘʣʽʩʪʴ 
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ʨʦʟʚʠʪʢʫ ʷʻʮʴ (ʜʽʙ). ɯʥʦʜʽ ʤʠʪʪʻʚʫ ʰʚʠʜʢʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʨʘʞʘʶʪʴ ʥʝ 

ʯʠʩʣʦʤ ʫʪʚʦʨʝʥʠʭ ʷʻʮʴ, ʘ ʚʠʭʦʜʦʤ ʤʦʣʦʜʽ, ʱʦ, ʦʜʥʘʢ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʝʤʧ 

ʚʽʜʪʚʦʨʝʥʥʷ ʥʝ ʚ ʮʝʡ ʤʦʤʝʥʪ, ʘ ʧʦʧʝʨʝʜʥʽʡ ʡʦʤʫ. ʏʠʩʣʦ ʦʩʦʙʠʥ (ȹN), ʱʦ 

ʥʘʨʦʜʠʣʠʩʷ ʚ ʧʦʧʫʣʷʮʽʾ, ʯʠʩʝʣʴʥʽʩʪʶ (N) ʟʘ ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʊ) ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʟʘ ʨʽʚʥʷʥʥʷʤ V=NĀ fĀ gĀ TĀ k/t, ʜʝ f ï ʚʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ ʩʘʤʦʢ ʫ 

ʧʦʧʫʣʷʮʽʾ, g ï ʚʽʜʥʦʰʝʥʥʷ ʯʠʩʣʘ ʚʘʛʽʪʥʠʭ ʩʘʤʦʢ ʜʦ ʾʭʥʴʦʾ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ. 

ʇʦʪʨʽʙʥʠʡ ʨʽʚʝʥʴ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚ ʧʦʧʫʣʷʮʽʾ 

ʤʘʥʝʚʨʝʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʬʦʨʤ ʽ ʨʠʪʤʽʚ ʨʦʟʤʥʦʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʧʣʽʜʥʦʩʪʽ ʦʩʦʙʠʥ. 

 

11.4.2 ʌʦʨʤʠ ʨʦʟʤʥʦʞʝʥʥʷ  
 

ɼʣʷ ʢʦʞʥʦʾ ʧʦʧʫʣʷʮʽʾ ʭʘʨʘʢʪʝʨʥʘ ʪʘ ʘʙʦ ʽʥʰʘ ʬʦʨʤʘ ʨʦʟʤʥʦʞʝʥʥʷ, 

ʧʨʠʯʦʤʫ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʚʦʥʘ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. ɼʦ 

ʪʘʢʠʭ ʟʤʽʥ ʚʽʜʥʦʩʷʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʛʫʚʘʥʥʷ ʩʪʘʪʝʚʦʛʦ ʡ ʙʝʟʩʪʘʪʝʚʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ, ʛʝʪʝʨʦʛʦʥʽʷ, ʤʝʪʘʛʝʥʝʟ, ʟʤʽʥʘ ʛʝʨʤʘʬʨʦʜʠʪʠʟʤʫ ʡ 

ʨʦʟʜʽʣʴʥʦʩʪʘʪʝʚʦʩʪʽ. ɿʤʽʥʘ ʩʪʘʪʝʚʦʛʦ ʡ ʙʝʟʩʪʘʪʝʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʚ ʾʭʥʽʡ 

ʪʠʧʦʚʽʡ ʬʦʨʤʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʦʧʫʣʷʮʽʷʭ ʙʘʛʘʪʴʦʭ ʥʘʡʧʨʦʩʪʽʰʠʭ ʽ 

ʚʦʜʦʨʦʩʪʝʡ. ʇʝʨʝʭʽʜ ʜʦ ʩʪʘʪʝʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʟʚʠʯʘʡʥʦ ʥʘʩʪʘʻ ʟ 

ʧʦʛʽʨʰʝʥʥʷʤ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʡ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ, ʨʘʟʦʤ ʽʟ 

ʪʠʤ ʧʽʜʚʠʱʫʶʯʠ ʞʠʪʪʻʩʪʽʡʢʽʩʪʴ ʧʦʧʦʚʥʝʥʥʷ. ʄʝʪʘʛʝʥʝʟ ʚʣʘʩʪʠʚʠʡ 

ʙʘʛʘʪʴʦʤ ʢʠʰʢʦʚʦʧʦʨʦʞʥʠʥʥʠʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʫʙʢʘʤʠ ʡ ʤʦʭʦʚʠʥʢʘʤʠ 

ʧʦʨʷʜ ʽʟ ʩʪʘʪʝʚʠʤ ʨʦʟʤʥʦʞʝʥʥʷʤ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʦʧʦʚʥʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʫʪʚʦʨʶʶʪʴʩʷ ʩʪʽʡʢʽ 

ʩʪʘʜʽʾ (ʛʝʤʫʣʠ ʛʫʙʦʢ, ʩʪʘʪʦʙʣʘʩʪʠ ʤʦʭʦʚʠʥʦʢ), ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʧʫʣʷʮʽʾ, ʧʝʨʝʨʚʘʥʝ ʥʘ ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʧʝʨʽʦʜ (ʚʠʩʠʭʘʥʥʷ, ʘʙʦ 

ʧʨʦʤʝʨʟʘʥʥʷ ʚʦʜʦʡʤ). ɻʝʪʝʨʦʛʦʥʽʷ ʥʘʜʟʚʠʯʘʡʥʦ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʘ ʚ 

ʧʦʧʫʣʷʮʽʷʭ ʥʠʞʯʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ ʽ ʢʦʣʦʚʝʨʪʦʢ. ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ 

ʽʩʥʫʚʘʥʥʷ ʧʦʧʫʣʷʮʽʾ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʭʘʨʯʦʚʠʭ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʯʠʩʣʦʤ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʥʠʭ ʽ ʜʚʦʩʪʘʪʝʚʠʭ ʧʦʢʦʣʽʥʴ 

ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ. ʈʦʟʨʽʟʥʷʶʪʴ ʚʠʜʠ ʤʦʥʦʮʠʢʣʽʯʥʽ ï ʟ ʦʜʥʠʤ ʧʦʢʦʣʽʥʥʷʤ 

ʩʘʤʮʽʚ ʫ ʨʦʮʽ, ʜʠʮʠʢʣʽʯʥʽ ï ʽʟ ʜʚʦʤʘ, ʧʦʣʽʮʠʢʣʽʯʥʽ ï ʟ ʙʘʛʘʪʴʤʘ ʡ ʘʮʠʢʣʽʯʥʽ ï 

ʪʽ, ʱʦ ʚʽʜʪʚʦʨʶʶʪʴʩʷ ʤʘʡʞʝ ʚʠʥʷʪʢʦʚʦ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʥʦ. 

 

11.4.3 ʈʠʪʤʠ ʨʦʟʤʥʦʞʝʥʥʷ  
 

ɿʚʠʯʘʡʥʦ ʨʦʟʤʥʦʞʝʥʥʷ ʚ ʧʦʧʫʣʷʮʽʷʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ 

ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚ ʯʘʩʽ, ʧʨʠʩʪʦʩʦʚʫʶʯʠʩʴ ʜʦ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʧʝʨʽʦʜʽʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʥʠʢʘʻ ʧʝʚʥʘ ʨʠʪʤʽʢʘ ʨʦʟʤʥʦʞʝʥʥʷ. ɰʾ ʽʩʥʫʚʘʥʥʷ 

ʧʦʷʩʥʶʻʪʴʩʷ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʥʝʦʙʭʽʜʥʽʩʪʶ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʧʦʢʦʣʽʥʴ ʽʟ ʪʠʤʠ ʧʝʨʽʦʜʘʤʠ, ʢʦʣʠ ʫ ʚʦʜʦʡʤʘʭ ʻ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ 

ʤʦʣʦʜʽ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʠʢʠʜʘʥʥʷ ʛʘʤʝʪ ʙʫʜʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ 
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ʥʘʡʙʽʣʴʰʠʤ ʝʬʝʢʪʦʤ ʾʭʥʽʭ ʟʫʩʪʨʽʯʝʡ ʫ ʚʠʧʘʜʢʫ ʦʜʥʦʯʘʩʥʦʾ ʤʘʩʦʚʦʾ ʧʦʷʚʠ 

ʷʻʮʴ ʽ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ. ʋʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʦʣʦʜʽ ʚ ʙʫʜʴ-ʷʢʽʡ ʜʽʣʷʥʮʽ 

ʛʽʜʨʦʩʬʝʨʠ ʥʝ ʧʦʩʪʽʡʥʽ ʚ ʯʘʩʽ, ʽ ʟʚʽʜʩʠ ʚʠʥʠʢʘʻ ʪʘ ʘʙʦ ʽʥʰʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ 

ʨʦʟʤʥʦʞʝʥʥʷ, ʧʦʚ'ʷʟʘʥʘ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʽʟ ʩʝʟʦʥʥʠʤʠ ʡ ʜʦʙʦʚʠʤʠ ʟʤʽʥʘʤʠ 

ʚ ʥʘʜʭʦʜʞʝʥʥʽ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ʆʩʦʙʣʠʚʦ ʯʽʪʢʽ ʨʠʪʤʠ ʨʦʟʤʥʦʞʝʥʥʷ ʫ 

ʚʦʜʦʡʤʘʭ ʧʦʤʽʨʥʠʭ ʽ ʚʠʩʦʢʠʭ ʰʠʨʦʪ, ʜʝ ʢʦʣʠʚʘʥʥʷ ʧʨʠʧʣʠʚʫ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʽʾ ʚʠʨʘʞʝʥʽ ʥʘʡʙʽʣʴʰ ʨʽʟʢʦ. ʆʜʥʘʢ ʽ ʚ ʪʨʦʧʽʯʥʠʭ ʚʦʜʦʡʤʘʭ ʯʘʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʨʦʟʤʥʦʞʝʥʥʷ, ʷʢ ʮʝ, ʥʘʧʨʠʢʣʘʜ, ʚʣʘʩʪʠʚʝ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʯʝʨʝʚʦʥʦʛʠʭ ʽ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ ʚ ɯʥʜʽʡʩʴʢʦʤʫ ʦʢʝʘʥʽ. 

ʂʨʽʤ ʩʝʟʦʥʥʠʭ ʨʠʪʤʽʚ ʻ ʡ ʙʽʣʴʰ ʢʦʨʦʪʢʽ ï ʤʽʩʷʯʥʽ ʡ ʜʦʙʦʚʽ. ɰʭʥʷ ʦʩʥʦʚʥʘ 

ʨʦʣʴ ï ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʧʦʷʚʠ ʫ ʚʦʜʽ ʯʦʣʦʚʽʯʠʭ ʽ ʞʽʥʦʯʠʭ ʛʘʤʝʪ. 

ʉʝʟʦʥʥʽ ʨʠʪʤʠ ʨʦʟʤʥʦʞʝʥʥʷ. ʇʨʠʫʨʦʯʝʥʽʩʪʴ ʧʝʨʽʦʜʽʚ ʨʦʟʤʥʦʞʝʥʥʷ 

ʜʦ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʩʝʟʦʥʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʜʠʥʘʤʽʢʦʶ 

ʪʝʤʧʝʨʘʪʫʨ. ʏʝʨʝʟ ʨʝʘʢʮʽʶ ʥʘ ʮʝʡ ʬʘʢʪʦʨ ʫ ʛʽʜʨʦʙʽʦʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ 

ʚʠʨʦʙʠʣʠʩʷ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʽ ʩʪʨʦʢʠ ʨʦʟʤʥʦʞʝʥʥʷ ʩʪʦʩʦʚʥʦ ʜʦ 

ʛʝʦʬʽʟʠʯʥʠʭ ʮʠʢʣʽʚ ɿʝʤʣʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚʠʣʘ ɼ. ʆʨʪʤʘʥʘ, ʙʽʣʴʰʽʩʪʴ 

ʤʦʨʩʴʢʠʭ ʪʚʘʨʠʥ ʧʦʯʠʥʘʻ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʟ ʥʘʩʪʘʥʥʷʤ ʧʝʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʚʦʜʠ, ʧʨʠʯʦʤʫ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʮʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʧʝʮʠʬʽʯʥʘ ʡ ʢʦʥʩʪʘʥʪʥʘ. 

ɼʝʷʢʽ ʚʠʜʠ ʧʦʯʠʥʘʶʪʴ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʥʝ ʧʨʠ ʧʝʚʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʘ ʫ 

ʚʠʧʘʜʢʫ ʨʽʟʢʠʭ ʟʤʽʥ ʫ ʾʾ ʭʦʜʫ. ɻʽʜʨʦʙʽʦʥʪʠ, ʱʦ ʞʠʚʫʪʴ ʚ ʦʜʥʽʡ ʚʦʜʦʡʤʽ, ʘʣʝ 

ʤʘʶʪʴ ʨʽʟʥʝ ʟʦʦʛʝʦʛʨʘʬʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʟʚʠʯʘʡʥʦ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʚ 

ʨʽʟʥʠʡ ʯʘʩ: ʭʦʣʦʜʥʦʚʦʜʥʽ ʚʠʜʠ ʚ ʪʝʧʣʠʭ ʚʦʜʘʭ ï ʟ ʥʘʩʪʘʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʤʽʥʽʤʫʤʫ, ʘ ʪʝʧʣʦʚʦʜʥʽ ʚʠʜʠ ʚ ʭʦʣʦʜʥʠʭ ʚʦʜʘʭ ï ʟ 

ʥʘʩʪʘʥʥʷʤ ʤʘʢʩʠʤʫʤʫ. ʋ ʚʠʜʽʚ ʟ ʢʦʩʤʦʧʦʣʽʪʠʯʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʧʝʨʽʦʜ 

ʨʦʟʤʥʦʞʝʥʥʷ ʟʚʠʯʘʡʥʦ ʩʠʣʴʥʦ ʨʦʟʪʷʛʥʫʪʠʡ. ʉʪʨʦʢʠ ʥʘʩʪʘʥʥʷ ʨʦʟʤʥʦʞʝʥʥʷ 

ʫ ʚʠʜʽʚ ʟ ʧʝʣʘʛʽʯʥʠʤʠ ʣʠʯʠʥʢʘʤʠ ʢʦʨʝʣʶʶʪʴ ʫ ʯʘʩʽ ʟ ʧʝʨʽʦʜʦʤ ʤʘʩʦʚʦʾ 

ʧʦʷʚʠ ʬʽʪʦʧʣʘʥʢʪʦʥʫ, ʷʢʠʤ ʭʘʨʯʫʻʪʴʩʷ ʤʦʣʦʜʴ. ʎʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ï ʦʜʥʘ ʟ 

ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʭ, ʦʩʢʽʣʴʢʠ ʾʞʘ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʚʽʜʥʠʡ ʬʘʢʪʦʨ ʚ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʠʞʠʚʘʥʥʷ ʣʠʯʠʥʦʢ. ʇʨʠʫʨʦʯʝʥʽʩʪʴ ʧʝʨʽʦʜʽʚ ʨʦʟʤʥʦʞʝʥʥʷ ʜʦ 

ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʩʝʟʦʥʽʚ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʠʛʥʘʣʴʥʦʶ ʜʽʻʶ 

ʪʝʤʧʝʨʘʪʫʨ.  

ʄʽʩʷʯʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʨʦʟʤʥʦʞʝʥʥʷ. ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʨʦʟʤʥʦʞʝʥʥʷ, 

ʱʦ ʧʦʚ'ʷʟʘʥʘ ʽʟ ʯʝʨʛʫʚʘʥʥʷʤ ʬʘʟ ʄʽʩʷʮʷ, ʙʫʚʘʻ ʜʚʦʭ ʪʠʧʽʚ. ʇʨʠ ʧʝʨʰʦʤʫ, 

ʨʦʟʤʥʦʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʤʽʩʷʯʥʦʛʦ ʮʠʢʣʫ, 

ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʚ ʧʝʨʰʽʡ ʽ ʦʩʪʘʥʥʽʡ ʬʘʟʘʭ ʄʽʩʷʮʶ. ɼʨʫʛʠʡ 

ʪʠʧ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʤʥʦʞʝʥʥʷʤ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʪʽʣʴʢʠ ʜʦ ʷʢʽʡ-ʥʝʙʫʜʴ ʦʜʥʽʡ ʬʘʟʽ ʄʽʩʷʮʷ, ʪʦʙʪʦ ʦʜʠʥ ʨʘʟ ʧʨʦʪʷʛʦʤ 

ʤʽʩʷʯʥʦʛʦ ʮʠʢʣʫ. ʅʘʧʨʠʢʣʘʜ, ʭʨʦʙʘʢʠ ʧʘʣʦʣʦ Eunice viridis ʥʘ ʦʩʪʨʦʚʘʭ 

ʉʘʤʦʘ ʨʦʷʪʴʩʷ ʪʽʣʴʢʠ ʚ 3-ʶ ʯʚʝʨʪʴ ʄʽʩʷʮʷ ʚ ʞʦʚʪʥʽ ʘʙʦ ʣʠʩʪʦʧʘʜʽ ʢʦʞʥʦʛʦ 

ʨʦʢʫ. ʏʣʝʥʠʢʠ, ʱʦ ʚʽʜʨʠʚʘʶʪʴʩʷ ʚʽʜ ʛʦʣʦʚʥʠʭ ʢʽʥʮʽʚ ʪʽʣʘ ʡ ʥʘʙʠʪʽ 

ʩʪʘʪʝʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʧʦʯʠʥʘʶʪʴ ʩʧʣʠʚʘʪʠ ʚʽʜ ʜʥʘ ʜʦ ʧʦʚʝʨʭʥʽ ʦ ʩʴʦʤʽʡ 

ʭʚʠʣʠʥʽ ʥʘ ʧʝʨʰʫ ʥʦʯʽ. ʋ ʮʝʡ ʯʘʩ ʞʠʪʝʣʽ ʦʨʛʘʥʽʟʫʶʪʴ ʤʘʩʦʚʠʡ ʣʦʚ 

ʭʨʦʙʘʢʽʚ, ʷʢʠʭ ʚʞʠʚʘʶʪʴ ʫ ʾʞʫ, ʽ ʪʘʢʽ ʜʥʽ ʨʦʾʥʥʷ ʧʘʣʦʣʦ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ 
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ʥʘʨʦʜʥʽ ʩʚʷʪʘ. ʐʪʦʨʤʦʚʘ ʧʦʛʦʜʘ ʤʦʞʝ ʟʘʪʨʠʤʘʪʠ ʨʦʾʥʥʷ ʥʘ ʜʝʥʴ ʘʙʦ ʜʚʘ, 

ʘʣʝ ʥʝ ʟʨʫʰʫʻ ʡʦʛʦ ʱʦʜʦ ʯʘʩʫ ʜʦʙʠ. ʇʨʠʨʦʜʘ ʤʽʩʷʯʥʦʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ 

ʨʦʟʤʥʦʞʝʥʥʷ ʥʝʦʜʥʘʢʦʚʘ, ʘʣʝ, ʦʯʝʚʠʜʥʦ, ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʦʚ'ʷʟʘʥʘ ʽʟ 

ʯʝʨʛʫʚʘʥʥʷʤ ʧʝʨʽʦʜʽʚ ʨʽʟʥʦʾ ʦʩʚʽʪʣʝʥʦʩʪʽ ʡ ʟʤʽʥʦʶ ʧʨʠʧʣʠʚʽʚ ʽ ʚʽʜʣʠʚʽʚ. 

ɼʝʷʢʽ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʜʽʷ ʧʨʠʧʣʠʚʫ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʨʛʘʥʽʟʤʠ ʯʝʨʝʟ 

ʟʤʽʥʫ ʪʠʩʢʫ ʚʦʜʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʽʩʷʯʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʨʦʟʤʥʦʞʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʜʣʷ ʨʷʜʫ ʬʦʨʤ ʫ ʙʝʩʧʨʠʧʣʠʚʥʠʭ ʤʦʨʷʭ, ʥʘʧʨʠʢʣʘʜ ʫ 

ʜʝʷʢʠʭ ʧʦʣʽʭʝʪ ʚ ʏʦʨʥʦʤʫ ʤʦʨʽ. 

ɼʦʙʦʚʽ ʨʠʪʤʠ ʨʦʟʤʥʦʞʝʥʥʷ. ɿʤʽʥʠ ʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʟʤʥʦʞʝʥʥʷ, 

ʧʦʚ'ʷʟʘʥʽ ʽʟ ʯʝʨʛʫʚʘʥʥʷʤ ʜʥʷ ʡ ʥʦʯʽ, ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʦʧʫʣʷʮʽʡ 

ʜʨʽʙʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʷʢʠʭ ʜʫʞʝ ʢʦʨʦʪʢʠʡ. ʂʨʽʤ ʪʦʛʦ, ʜʦʙʦʚʘ 

ʨʠʪʤʽʢʘ ʫ ʚʽʜʢʣʘʜʘʥʥʽ ʷʻʮʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʦʧʫʣʷʮʽʷʭ ʪʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ, 

ʷʢʽ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʦ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʩʝʟʦʥʽʚ 

ʨʦʢʫ. ʇʝʨʰʠʡ ʚʠʧʘʜʦʢ ʪʠʧʦʚʠʡ ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʦʜʦʨʦʩʪʝʡ. ʇʦʜʽʣ ʢʣʽʪʠʥ 

ʧʝʨʝʚʘʞʥʦ ʫ ʜʝʥʥʠʡ ʯʘʩ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʙʘʛʘʪʴʦʭ ʜʠʥʦʬʣʘʛʝʣʷʪ. 

ʈʘʥʢʦʚʽ ʡ ʚʝʯʽʨʥʽ ʨʦʾʥʥʷ ʟ ʥʘʩʪʫʧʥʠʤ ʚʽʜʢʣʘʜʘʥʥʷʤ ʷʻʮʴ ʭʘʨʘʢʪʝʨʥʽ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʦʜʥʠʭ ʢʦʤʘʭ. ʈʦʾʥʥʷ ʢʫʤʦʚʠʭ ʨʘʢʽʚ, ʢʦʣʠ ʚʦʥʠ ʽʟ ˇʨʫʥʪʫ 

ʧʽʜʥʽʤʘʶʪʴʩʷ ʚ ʪʦʚʱʫ ʚʦʜʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʘʙʘʨʦʤ ʧʽʩʣʷ ʟʘʭʦʜʫ ʩʦʥʮʷ 

ʡ ʧʨʠʧʠʥʷʻʪʴʩʷ ʟ ʡʦʛʦ ʩʭʦʜʦʤ. ʈʘʥʢʦʤ ʚʠʢʠʜʘʶʪʴʩʷ ʷʡʮʷ ʚ ʘʢʪʠʥʽʾ 

Hydractinia echinata. ɯʥʦʜʽ ʜʦʙʦʚʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʨʦʟʤʥʦʞʝʥʥʷ ʧʦʚ'ʷʟʘʥʘ ʥʝ 

ʟʽ ʟʤʽʥʦʶ ʦʩʚʽʪʣʝʥʦʩʪʽ, ʘ ʽʟ ʯʝʨʛʫʚʘʥʥʷʤ ʧʨʠʧʣʠʚʽʚ ʽ ʚʽʜʣʠʚʽʚ. ʏʽʪʢʘ ʜʦʙʦʚʘ 

ʨʠʪʤʽʢʘ ʥʝʨʝʩʪʫ ʚʠʷʚʣʝʥʘ ʚ ʨʷʜʫ ʯʦʨʥʦʤʦʨʩʴʢʠʭ ʨʠʙ ʟ ʧʝʣʘʛʽʯʥʦʶ ʽʢʨʦʶ. 

 

11.4.4 ʇʣʜ̔ʥʽʩʪʴ  

 

ʇʽʜ ʧʣʽʜʥʽʩʪʶ ʧʦʧʫʣʷʮʽʾ ʨʦʟʫʤʽʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʷʻʮʴ ʘʙʦ ʽʥʰʠʭ 

ʟʘʯʘʪʢʽʚ, ʫʪʚʦʨʝʥʠʭ ʦʩʦʙʠʥʘʤʠ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ. ʇʣʽʜʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦʤ ʦʩʦʙʠʥ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʦʟʤʥʦʞʝʥʥʽ, ʯʘʩʪʦʪʦʶ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʡ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʧʣʽʜʥʽʩʪʶ ï ʢʽʣʴʢʽʩʪʶ ʟʘʯʘʪʢʽʚ, ʫʪʚʦʨʝʥʠʭ 

ʦʢʨʝʤʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ. ʇʽʜ, ʘʙʩʦʣʶʪʥʦʶ ʧʣʽʜʥʽʩʪʶ ʨʦʟʫʤʽʶʪʴ ʟʘʛʘʣʴʥʝ 

ʯʠʩʣʦ ʽʢʨʠʥʦʢ, ʷʻʮʴ ʘʙʦ ʽʥʰʠʭ ʟʘʯʘʪʢʽʚ, ʫʪʚʦʨʝʥʠʭ ʦʨʛʘʥʽʟʤʦʤ ʧʨʦʪʷʛʦʤ 

ʦʜʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʤʥʦʞʝʥʥʷ. ɺʽʜʥʦʩʥʘ ʧʣʽʜʥʽʩʪʴ ʷʚʣʷʻ ʩʦʙʦʶ ʚʽʜʥʦʰʝʥʥʷ 

ʘʙʩʦʣʶʪʥʦʾ ʧʣʽʜʥʦʩʪʽ ʦʩʦʙʠʥʠ ʜʦ ʚʘʛʠ ʾʾ ʪʽʣʘ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʫ 

ʛʽʜʨʦʙʽʦʥʪʽʚ ʾʭʥʷ ʘʙʩʦʣʶʪʥʘ ʧʣʽʜʥʽʩʪʴ ʟʚʠʯʘʡʥʦ ʟʨʦʩʪʘʻ, ʚʽʜʥʦʩʥʘ ï ʧʘʜʘʻ. 

ʌʦʨʤʠ ʽʟ ʪʨʠʚʘʣʠʤ ʮʠʢʣʦʤ ʨʦʟʚʠʪʢʫ, ʷʢ ʧʨʘʚʠʣʦ, ʙʽʣʴʰ ʧʣʽʜʥʽ, ʥʽʞ ʽʟ 

ʢʦʨʦʪʢʠʤ ʮʠʢʣʦʤ. ʏʠʩʣʦ ʛʝʥʝʨʘʮʽʡ, ʫʪʚʦʨʝʥʠʭ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ ʽ ʢʽʣʴʢʽʩʪʴ 

ʟʘʯʘʪʢʽʚ ʟʘ ʦʜʠʥ ʧʝʨʽʦʜ ʨʦʟʤʥʦʞʝʥʥʷ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʜʦʚʫ 

ʚʣʘʩʪʠʚʽʩʪʴ, ʟ ʽʥʰʦʛʦ ï ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. ʇʦ ʯʠʩʣʫ ʫʪʚʦʨʝʥʠʭ 

ʛʝʥʝʨʘʮʽʡ (ʧʦʢʦʣʽʥʴ) ʨʦʟʨʽʟʥʷʶʪʴ ʬʦʨʤʠ, ʱʦ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ 

ʩʚʦʛʦ ʞʠʪʪʷ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʨʘʟʽʚ. ʆʩʪʘʥʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʦʣʽʪʥʽʤʠ ʡ 

ʙʘʛʘʪʦʨʽʯʥʠʤʠ. ʉʝʨʝʜ ʙʘʛʘʪʦʨʽʯʥʠʭ ʨʦʟʨʽʟʥʷʶʪʴ ʬʦʨʤʠ, ʱʦ ʜʘʶʪʴ ʟʘ ʦʜʠʥ 

ʨʽʢ ʦʜʥʝ, ʜʚʘ ʘʙʦ ʙʘʛʘʪʦ ʧʦʢʦʣʽʥʴ. ʏʠʩʣʦ ʛʝʥʝʨʘʮʽʡ ʟʘ ʨʽʢ ʫ ʪʦʛʦ ʩʘʤʦʛʦ 

ʚʠʜʫ ʚʘʨʽʶʻ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʪʝʤʧʝʨʘʪʫʨʥʠʭ. ɿ 
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ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʝʢʚʘʪʦʨʘ ʚʩʝ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʧʫʣʷʮʽʾ ʨʠʙ ʽ ʽʥʰʠʭ 

ʪʚʘʨʠʥ ʟ ʙʘʛʘʪʦʨʘʟʦʚʠʤ ʽʢʨʦʤʝʪʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʢʦʨʤʦʚʘ ʙʘʟʘ ʜʣʷ ʤʦʣʦʜʽ 

ʪʫʪ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʘ, ʥʽʞ ʫ ʚʠʩʦʢʠʭ ʰʠʨʦʪʘʭ. ʏʠʤ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ 

ʜʣʷ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʽʚ, ʪʠʤ ʧʽʟʥʽʰʝ ʥʘʩʪʫʧʘʻ ʚ ʥʠʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʟʨʽʣʽʩʪʴ ʽ ʪʠʤ ʨʽʜʰʝ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʥʦʚʽ ʛʝʥʝʨʘʮʽʾ. ɼʦ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʟʘʪʨʠʤʫʶʪʴ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʦʨʛʘʥʽʟʤʽʚ, ʢʨʽʤ ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʙʨʘʢ ʾʞʽ ʡ ʢʠʩʥʶ, ʥʝʩʧʨʠʷʪʣʠʚʫ ʩʦʣʦʥʽʩʪʴ ʽ ʪ.ʧ. 

ʋ ʜʫʞʝ ʚʝʣʠʢʽʡ ʤʽʨʽ ʧʣʽʜʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʫ ʫʪʚʦʨʝʥʠʭ ʟʘʨʦʜʢʽʚ. 

ʏʠʤ ʚʦʥʠ ʜʨʽʙʥʽʰʝ, ʪʠʤ ʙʽʣʴʰʝ ʾʭʥʻ ʯʠʩʣʦ ʤʦʞʝ ʚʽʜʨʦʜʠʪʠ ʦʨʛʘʥʽʟʤ, ʧʨʦʪʝ 

ʧʝʨʩʧʝʢʪʠʚʘ ʜʦʩʷʛʥʝʥʥʷ ʢʦʞʥʠʤ ʟʘʨʦʜʢʦʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʟʨʽʣʦʩʪʽ ʩʠʣʴʥʦ 

ʩʢʦʨʦʯʫʻʪʴʩʷ. ʋ ʚʝʣʠʢʠʭ ʦʩʦʙʠʥ ʧʣʽʜʥʽʩʪʴ ʟʚʠʯʘʡʥʦ ʚʠʱʝ, ʥʽʞ ʫ ʜʨʽʙʥʠʭ. 

ʇʣʽʜʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ ʪʽʩʥʦ ʢʦʨʝʣʶʻ ʟʽ ʩʪʫʧʝʥʝʤ ʪʫʨʙʦʪʠ ʧʨʦ ʧʦʪʦʤʩʪʚʦ. ʗʢ 

ʧʨʘʚʠʣʦ, ʫ ʭʨʦʙʘʢʽʚ, ʨʘʢʦʧʦʜʽʙʥʠʭ, ʤʦʣʶʩʢʽʚ ʽ ʨʠʙ, ʱʦ ʦʭʦʨʦʥʷʶʪʴ ʩʚʦʾ 

ʷʡʮʷ, ʟʘʨʦʜʢʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ, ʥʽʞ ʫ ʪʚʘʨʠʥ ʮʠʭ ʞʝ ʛʨʫʧ, ʱʦ 

ʥʝ ʧʨʦʷʚʣʷʶʪʴ ʥʽʷʢʦʾ ʪʫʨʙʦʪʠ ʧʨʦ ʧʦʪʦʤʩʪʚʦ. ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʫ ʚʦʜʥʠʭ 

ʪʚʘʨʠʥ ʧʝʨʝʚʘʞʘʻ ʟʦʚʥʽʰʥʻ ʟʘʧʣʽʜʥʝʥʥʷ, ʜʣʷ ʥʠʭ ʫ ʮʽʣʦʤʫ ʭʘʨʘʢʪʝʨʥʘ 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʧʣʽʜʥʽʩʪʴ. ʐʘʥʩʠ ʥʘ ʟʫʩʪʨʽʯ ʛʘʤʝʪ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ 

ʟʘʧʣʽʜʥʝʥʥʽ ʧʦʨʽʚʥʷʥʦ ʥʝʚʠʩʦʢʽ, ʽ ʛʽʜʨʦʙʽʦʥʪʘʤ ʜʦʚʦʜʠʪʴʩʷ ʢʦʤʧʝʥʩʫʚʘʪʠ 

ʮʝʡ ʙʽʦʣʦʛʽʯʥʠʡ ʤʽʥʫʩ ʧʽʜʚʠʱʝʥʥʷʤ ʾʭʥʴʦʛʦ ʯʠʩʣʘ.  

 

11.5 ʉʤʝʨʪʥʽʩʪʴ ʽ ʚʠʞʠʚʘʥʽʩʪʴ 

 

ʏʠʩʝʣʴʥʽʩʪʴ ʦʩʦʙʠʥ ʢʦʞʥʦʾ ʛʝʥʝʨʘʮʽʾ ʙʝʟʫʧʠʥʥʦ ʟʥʠʞʫʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʤʠʨʘʥʥʷ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʥʠʱʝʥʥʷ ʽʥʰʠʤʠ 

ʦʨʛʘʥʽʟʤʘʤʠ ʡ ʟʘʛʠʙʝʣʽ ʯʝʨʝʟ ʥʝʩʧʨʠʷʪʣʠʚʽ ʢʦʥʪʘʢʪʠ ʟ ʘʙʽʦʪʠʯʥʠʤ 

ʦʪʦʯʝʥʥʷʤ. ʊʝʤʧ ʮʴʦʛʦ ʟʥʠʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʤʝʨʪʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ. 

ɺʝʣʠʯʠʥʘ, ʟʚʦʨʦʪʥʘ ʩʤʝʨʪʥʦʩʪʽ, ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʞʠʚʘʥʽʩʪʶ ʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʠʩʣʦʤ ʦʩʦʙʠʥ, ʱʦ ʜʦʞʠʚʘʶʪʴ ʜʦ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʚʽʢʫ. 

ɸʜʘʧʪʘʮʽʾ ʜʦ ʟʥʠʞʝʥʥʷ ʩʤʝʨʪʥʦʩʪʽ (ʧʽʜʚʠʱʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ) ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʽ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʟʘʛʠʙʝʣʴ ʟʘʨʦʜʢʽʚ, ʽ ʪʽ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʟʙʝʨʝʞʝʥʥʷ ʦʩʦʙʠʥ ʫ ʧʦʩʪʝʤʙʨʽʦʥʘʣʴʥʠʡ ʧʝʨʽʦʜ. 

 

11.5.1 ʉʤʝʨʪʥʽʩʪʴ  

 

ʈʦʟʨʽʟʥʷʶʪʴ ʩʤʝʨʪʥʽʩʪʴ ʟʘ ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʪʝʨʤʽʥ (ȹN), ʟʘ ʦʜʠʥʠʮʶ 

ʯʘʩʫ (ȹN/ȹt) ʽ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ (ȹN/ȹtĀN). ʇʦʢʘʟʥʠʢʦʤ ʩʤʝʨʪʥʦʩʪʽ ʫ 

ʚʽʜʦʤʽʡ ʤʽʨʽ ʤʦʞʝ ʩʣʫʞʠʪʠ ʧʣʽʜʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ. ʗʢʱʦ ʩʝʨʝʜʥʷ ʯʠʩʝʣʴʥʽʩʪʴ 

ʦʩʪʘʥʥʽʭ ʧʨʦʪʷʛʦʤ ʟʥʘʯʥʠʭ ʚʽʜʨʽʟʢʽʚ ʯʘʩʫ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʜʽʙʥʦʶ, ʮʝ 

ʟʥʘʯʠʪʴ, ʱʦ ʚʽʜʤʠʨʘʻ ʩʪʽʣʴʢʠ ʦʨʛʘʥʽʟʤʽʚ, ʩʢʽʣʴʢʠ ʾʭ ʫʪʚʦʨʶʻʪʴʩʷ. ʇʣʽʜʥʽʩʪʴ 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʘʜʘʧʪʘʮʽʶ ʜʦ ʪʦʾ ʘʙʦ ʽʥʰʦʾ ʩʤʝʨʪʥʦʩʪʽ. ʋ ʜʝʷʢʠʭ 

ʛʽʜʨʦʙʽʦʥʪʽʚ ʚʦʥʘ ʚʠʨʘʞʘʻʪʴʩʷ ʘʩʪʨʦʥʦʤʽʯʥʠʤʠ ʮʠʬʨʘʤʠ: ʤʽʩʷʮʴ-ʨʠʙʘ, 

ʥʘʧʨʠʢʣʘʜ, ʟʘ ʦʜʠʥ ʨʘʟ ʚʠʢʠʜʘʻ ʜʦ 300 ʤʣʥ. ʽʢʨʠʥʦʢ. ɺʝʣʠʯʝʟʥʠʭ ʤʘʩʰʪʘʙʽʚ 

ʜʦʩʷʛʘʻ ʥʘʨʦʜʞʫʚʘʥʽʩʪʴ ʫ ʧʦʧʫʣʷʮʽʷʭ ʜʨʽʙʥʠʭ, ʨʘʢʦʧʦʜʽʙʥʠʭ, ʱʦ 
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ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʥʦ, ʢʦʣʠ ʢʦʞʥʘ ʟ ʦʩʦʙʠʥ ʫʪʚʦʨʶʻ ʷʡʮʷ ʟ 

ʽʥʪʝʨʚʘʣʦʤ ʚ 2ï3 ʜʥʽ. ʑʝ ʚʠʱʝ ʪʝʤʧ ʨʦʟʤʥʦʞʝʥʥʷ ʙʘʢʪʝʨʽʡ, ʥʘʡʧʨʦʩʪʽʰʠʭ 

ʽ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʽ ʚʽʜʧʦʚʽʜʥʦ ʚʠʱʝ ʾʭʥʷ ʩʤʝʨʪʥʽʩʪʴ. ʋ 

ʧʦʧʫʣʷʮʽʷʭ ʜʨʽʙʥʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʩʤʝʨʪʥʽʩʪʴ ʧʝʨʝʚʘʞʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʠʾʜʘʥʥʷʤ ʦʩʦʙʠʥ ʽ ʾʭʥʴʦʶ ʟʘʛʠʙʝʣʣʶ ʚʥʘʩʣʽʜʦʢ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʘʙʽʦʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʧʦʧʫʣʷʮʽʷʭ ʚʝʣʠʢʠʭ ʪʚʘʨʠʥ ʧʨʦʚʽʜʥʫ ʨʦʣʴ 

ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʚʽʜʤʠʨʘʥʥʷ ʩʪʘʨʠʭ ʦʩʦʙʠʥ. ʉʤʝʨʪʥʽʩʪʴ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ 

(ȹN/ȹt) ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʨʽʚʥʷʥʥʷʤ: 

ȹN/ȹt = [N1+V(t2 ï t1) ï N2]/(t2 ï t1)               (1) 

ʜʝ N1 ʽ N2 ï ʯʠʩʝʣʴʥʽʩʪʴ   ʧʦʧʫʣʷʮʽʡ (ʚ ʦʩʦʙʠʥʘʭ) ʫ ʤʦʤʝʥʪʠ t1 ʽ t2 (ʥʘ ʜʦʙʫ), 

V ï ʥʘʨʦʜʞʫʚʘʥʽʩʪʴ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ. ɺʝʣʠʯʠʥʘ ʩʤʝʨʪʥʦʩʪʽ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʩʧʝʮʠʬʽʢʫ ʟʘʛʠʙʝʣʽ ʦʨʛʘʥʽʟʤʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʫ ʧʦʧʫʣʷʮʽʾ. ʎʷ 

ʩʧʝʮʠʬʽʢʘ ʚʽʜʙʠʚʘʻʪʴʩʷ ʢʨʠʚʦʶ ʩʤʝʨʪʥʦʩʪʽ, ʱʦ ʧʦʢʘʟʫʻ ʚ ʪʠʭ ʘʙʦ ʽʥʰʠʭ 

ʚʝʣʠʯʠʥʘʭ ʩʪʫʧʽʥʴ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʦʩʦʙʠʥ ʜʘʥʦʾ ʛʝʥʝʨʘʮʽʾ ʟ ʤʦʤʝʥʪʫ 

ʥʘʨʦʜʞʝʥʥʷ ʜʦ ʢʽʥʮʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʂʦʞʥʘ ʧʦʧʫʣʷʮʽʷ ʤʘʻ ʭʘʨʘʢʪʝʨʥʫ 

ʜʣʷ ʥʝʾ ʢʨʠʚʫ ʩʤʝʨʪʥʦʩʪʽ, ʱʦ ʥʝʩʝ ʚʽʜʙʠʪʦʢ ʙʘʛʘʪʴʦʭ ʩʪʦʨʽʥ ʝʢʦʣʦʛʽʾ ʚʠʜʫ. 

ɼʣʷ ʧʦʧʫʣʷʮʽʡ ʛʽʜʨʦʙʽʦʥʪʽʚ ʥʘʡʙʽʣʴʰ ʟʚʠʯʘʡʥʠʡ ʪʠʧ ʩʤʝʨʪʥʦʩʪʽ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʟʘʛʠʙʝʣʽ ʦʨʛʘʥʽʟʤʽʚ ʫ ʤʽʨʫ ʾʭʥʴʦʛʦ ʨʦʩʪʫ ʡ 

ʧʦʩʠʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʟʘʭʠʩʥʠʭ ʟʘʩʦʙʽʚ. ʏʘʩʪʦ ʪʘʢʠʡ ʭʘʨʘʢʪʝʨ 

ʩʤʝʨʪʥʦʩʪʽ ʜʦʙʨʝ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ Nt = N0ϊe
-kt

, ʜʝ N0 ʽ Nt ï ʚʽʜʧʦʚʽʜʥʦ, 

ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʧʦʚʥʝʥʥʷ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʽ ʫ ʚʽʮʽ t, k ï ʢʦʥʩʪʘʥʪʘ, ʷʢʘ 

ʤʘʻ ʥʘʟʚʫ ʢʦʝʬʽʮʽʻʥʪ ʝʣʽʤʽʥʘʮʽʾ, ʝ ï ʝʢʩʧʦʥʝʥʪʘ. ʊʘ ʘʙʦ ʽʥʰʘ ʩʤʝʨʪʥʽʩʪʴ ʥʘ 

ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʧʦʚ'ʷʟʘʥʘ ʥʝ ʪʽʣʴʢʠ ʟ ʚʽʢʦʚʠʤʠ ʟʤʽʥʘʤʠ 

ʢʦʥʩʪʠʪʫʮʽʡʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ (ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ, ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ, ʫʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʪ.ʜ.). ɯʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ ʤʦʞʝ ʤʘʪʠ 

ʟʤʽʥʘ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʥʘ ʪʽʡ ʘʙʦ ʽʥʰʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ (çʢʨʠʪʠʯʥʽ ʧʝʨʽʦʜʠè), 

ʥʘʧʨʠʢʣʘʜ ʧʝʨʝʭʽʜ ʣʠʯʠʥʦʢ ʟ ʪʦʚʱʽ ʚʦʜʠ ʫ ˇʨʫʥʪ ʘʙʦ ʟʘʛʣʠʙʣʝʥʥʷ ʚ ʥʴʦʛʦ. 

ʇʽʜʚʠʱʝʥʘ ʩʤʝʨʪʥʽʩʪʴ ʜʫʞʝ ʯʘʩʪʦ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʥʝ ʟʥʠʞʝʥʥʷʤ ʟʘʭʠʩʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʽʚ, ʘ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ ʾʭʥʽʭ ʩʧʦʞʠʚʘʯʽʚ ʘʙʦ ʨʽʟʢʠʭ 

ʧʦʛʽʨʰʝʥʴ ʘʙʽʦʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʏʘʩʪʢʦʚʘ ʘʙʦ ʧʦʚʥʘ ʟʘʛʠʙʝʣʴ 

ʧʦʧʫʣʷʮʽʡ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʧʽʩʣʷ ʧʨʦʤʝʨʟʘʥʥʷ, ʚʠʩʠʭʘʥʥʷ ʚʦʜʦʡʤ, 

ʨʽʟʢʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʜʠʭʘʥʥʷ (ʟʘʤʦʨʠ), ʧʨʠ ʩʠʣʴʥʽʡ ʟʤʽʥʽ ʩʦʣʦʥʦʩʪʽ 

ʚʦʜʠ ʽ ʪ.ʜ. 

 

11.5.2 ɺʠʞʠʚʘʥʽʩʪʴ ʦʩʦʙʠʥ  

 

ʋ ʥʘʡʙʽʣʴʰʽʡ ʤʽʨʽ ʚʦʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʡ ʪʝʤʧʫ ʨʦʩʪʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʡ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʾ ʰʚʠʜʢʽʩʪʴ 

ʨʦʩʪʫ ʽ ʡʦʛʦ ʭʘʨʘʢʪʝʨ ʚ ʦʩʦʙʠʥ ʤʦʞʫʪʴ ʽʩʪʦʪʥʦ ʟʤʽʥʶʚʘʪʠʩʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʤʘʥʝʚʨʝʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʞʠʪʪʻʚʠʭ ʨʝʩʫʨʩʽʚ ʽ ʥʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʞʠʚʘʥʥʷ ʦʨʛʘʥʽʟʤʽʚ. ɺʦʥʘ, ʷʢ ʧʨʘʚʠʣʦ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʽʟ ʧʨʠʩʢʦʨʝʥʥʷʤ 

ʨʦʩʪʫ. ʐʚʠʜʢʽʩʪʴ ʨʦʟʚʠʪʢʫ ʟʚʠʯʘʡʥʦ ʢʦʨʝʣʶʻ ʟ ʨʦʩʪʦʤ, ʪʦʤʫ ʚʠʩʦʢʠʡ ʪʝʤʧ 

ʦʩʪʘʥʥʴʦʛʦ ʩʢʦʨʦʯʫʻ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʩʦʙʠʥ, ʟʤʝʥʰʫʶʯʠ 
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ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʛʠʙʝʣʽ ʢʦʞʥʦʾ ʟ ʥʠʭ, ʽ, ʦʪʞʝ, ʟʥʠʞʫʻ ʩʤʝʨʪʥʽʩʪʴ ʫ ʧʦʧʫʣʷʮʽʷʭ. 

ʂʦʣʠ ʫʤʦʚʠ ʩʧʨʠʷʪʣʠʚʽ, ʪʝʤʧ ʨʦʩʪʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʽ ʧʦʧʫʣʷʮʽʷ ʰʚʠʜʢʦ 

ʟʙʽʣʴʰʫʻ ʩʚʦʶ ʙʽʦʤʘʩʫ. ʋ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʨʽʩʪ ʦʩʦʙʠʥ 

ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ ʡ ʧʦʧʫʣʷʮʽʷ ʤʦʞʝ ʧʦʚʥʽʩʪʶ ʚʠʤʠʢʘʪʠʩʷ ʽʟ ʧʨʦʮʝʩʫ ʩʚʦʛʦ 

ʚʽʜʪʚʦʨʝʥʥʷ. ʊʘʢ ʚʠʥʠʢʘʻ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʨʦʩʪʫ ʚ ʦʩʦʙʠʥ ʧʦʧʫʣʷʮʽʡ, ʱʦ 

ʞʠʚʫʪʴ ʥʝ ʪʽʣʴʢʠ ʫ ʚʠʩʦʢʠʭ, ʘʣʝ ʡ ʫ ʥʠʟʴʢʠʭ ʰʠʨʦʪʘʭ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʪʨʦʧʽʯʥʠʭ ʢʦʨʘʣʽʚ ʨʽʩʪ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ ʚ ʧʝʨʽʦʜ ʚʠʧʘʜʽʥʥʷ ʜʦʱʽʚ, ʢʦʣʠ 

ʚʦʜʘ ʙʽʣʴʰ ʢʘʣʘʤʫʪʥʘ ʡ ʦʧʨʽʩʥʝʥʘ, ʽ ʧʽʜ ʯʘʩ ʦʩʣʘʙʣʝʥʥʷ ʧʘʩʘʪʥʠʭ ʚʽʪʨʽʚ, ʱʦ 

ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʟʥʠʞʝʥʥʷ ʧʨʦʪʦʯʥʦʩʪʽ ʚʦʜʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʛʽʨʰʝʥʥʷʤ 

ʫʤʦʚ ʜʠʭʘʥʥʷ ʡ ʭʘʨʯʫʚʘʥʥʷ. ɯʟ ʧʨʦʩʫʚʘʥʥʷʤ ʜʦ ʧʦʣʶʩʽʚ ʽ ʥʘʨʦʩʪʘʥʥʷʤ 

ʩʝʟʦʥʥʠʭ ʢʦʥʪʨʘʩʪʽʚ ʫ ʧʨʠʨʦʜʽ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʨʦʩʪʫ ʚ ʧʦʧʫʣʷʮʽʷʭ 

ʛʽʜʨʦʙʽʦʥʪʽʚ ʟʜʦʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʝ ʤʘʩʦʚʠʡ ʽ ʨʽʟʢʽʰʝ ʚʠʨʘʞʝʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʦʜʦʡʤʘʭ, ʜʝ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ ʟʤʽʥʶʶʪʴʩʷ 

ʦʩʦʙʣʠʚʦ ʩʠʣʴʥʦ. 

 

11.6 ʈʽʩʪ ʧʦʧʫʣʷʮʽʡ 

 

ʇʽʜ ʨʦʩʪʦʤ ʧʦʧʫʣʷʮʽʡ ʨʦʟʫʤʽʻʪʴʩʷ ʟʤʽʥʘ ʾʭʥʴʦʾ ʯʠʩʝʣʴʥʦʩʪʽ (ʘʙʦ 

ʙʽʦʤʘʩʠ) ʫ ʯʘʩʽ: N=N(t). ʗʢʱʦ ʥʘʨʦʜʞʫʚʘʥʽʩʪʴ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʩʤʝʨʪʥʽʩʪʶ, 

ʚʝʣʠʯʠʥʘ ʧʦʧʫʣʷʮʽʾ ʟʨʦʩʪʘʻ, ʫ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʤʘʪʠ ʤʽʩʮʝ 

ʥʝʛʘʪʠʚʥʠʡ ʨʽʩʪ. ʈʽʟʥʠʮʷ ʤʽʞ ʚʝʣʠʯʠʥʦʶ ʧʦʧʫʣʷʮʽʾ ʥʘ ʧʦʯʘʪʢʫ ʡ ʢʽʥʮʽ 

ʷʢʦʛʦʩʴ ʧʨʦʤʽʞʢʫ ʯʘʩʫ (ȹN) ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʠʨʦʩʪʦʤ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʷʢ 

ʧʦʟʠʪʠʚʥʠʤ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʠʤ. ʇʨʠʨʽʩʪ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ (ȹN/ȹt) 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʧʦʧʫʣʷʮʽʡ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʧʦʩʪʽʡʥʦʶ 

(ʥʝʦʙʤʝʞʝʥʠʡ ʨʽʩʪ) ʘʙʦ ʟʘʛʘʩʘʶʯʦʶ, ʢʦʣʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ 

ʦʩʦʙʠʥ ʫʤʦʚʠ ʾʭʥʴʦʛʦ ʽʩʥʫʚʘʥʥʷ ʧʦʛʽʨʰʫʶʪʴʩʷ ʡ ʪʝʤʧ ʚʽʜʪʚʦʨʝʥʥʷ ʧʘʜʘʻ. 

ɯʥʦʜʽ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʩʧʦʯʘʪʢʫ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʱʽʣʴʥʦʩʪʽ 

ʧʦʧʫʣʷʮʽʡ, ʘ ʧʦʪʽʤ ʟʥʠʞʫʻʪʴʩʷ. ʇʝʨʰʠʡ ʚʠʧʘʜʦʢ ʫ ʧʨʠʨʦʜʥʠʭ ʧʦʧʫʣʷʮʽʷʭ 

ʛʽʜʨʦʙʽʦʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʜʢʦ, ʜʨʫʛʠʡ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʨʦʩʪʫ 

ʧʦʧʫʣʷʮʽʾ, ʱʦ ʥʝ ʜʦʩʷʛʣʘ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʩʪʘʥʫ. ʇʽʩʣʷ ʡʦʛʦ ʜʦʩʷʛʥʝʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʮʠʣʷʮʽʷ (ʢʦʣʠʚʘʥʥʷ) ʯʠʩʝʣʴʥʦʩʪʽ ʱʦʜʦ ʜʝʷʢʦʾ ʚʝʣʠʯʠʥʠ, 

ʦʜʥʘʢ, ʧʨʠ ʮʴʦʤʫ ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʽʩʪʦʪʥʽ ʟʨʫʰʝʥʥʷ ʫ ʟʚ'ʷʟʢʫ ʽʟ 

ʨʽʟʥʠʤʠ ʟʤʽʥʘʤʠ ʫ ʚʦʜʦʡʤʘʭ. 

 

11.6.1 ʅʝʦʙʤʝʞʝʥʠʡ ʨʽʩʪ  

 

ʗʢʱʦ ʭʘʨʯʦʚʽ, ʧʨʦʩʪʦʨʦʚʽ ʡ ʽʥʰʽ ʞʠʪʪʻʚʽ ʨʝʩʫʨʩʠ ʧʦʧʫʣʷʮʽʾ 

ʙʝʟʤʝʞʥʽ, ʘ ʩʤʝʨʪʥʽʩʪʴ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʦʩʦʙʠʥ ʥʝ ʟʙʽʣʴʰʫʻʪʴʩʷ, 

ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʧʦʧʫʣʷʮʽʾ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: 

dN/dt = rN; r = [lnN2 ï lnN1]/(t ï t1)               (2) 

ʜʝ r ï ʤʠʪʪʻʚʘ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʧʦʧʫʣʷʮʽʾ. ʂʨʠʚʘ ʨʦʩʪʫ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʤʘʻ J-ʧʦʜʽʙʥʠʡ ʚʠʛʣʷʜ ʽ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ Nt = N0ϊe
rt
, ʜʝ N0 ʽ Nt ï 

ʯʠʩʝʣʴʥʽʩʪʴ ʦʩʦʙʠʥ ʧʦʯʘʪʢʦʚʘ ʡ ʫ ʤʦʤʝʥʪ t. ʂʦʝʬʽʮʽʻʥʪ r ï ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 
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ʚʠʜʫ ʚʝʣʠʯʠʥʘ, ʱʦ ʚʽʜʙʠʚʘʻ ʨʽʟʥʠʮʶ ʤʽʞ ʥʘʨʦʜʞʫʚʘʥʽʩʪʶ ʡ ʩʤʝʨʪʥʽʩʪʶ. 

ʈʽʚʥʷʥʥʷ (2) ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʧʦʧʫʣʷʮʽʡ. ʋ ʮʴʦʤʫ ʧʣʘʥʽ ʢʦʝʬʽʮʽʻʥʪ r (çʩʧʝʮʠʬʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷè) ʤʘʻ ʧʝʚʥʫ ʧʦʨʽʚʥʷʣʴʥʫ ʮʽʥʥʽʩʪʴ. ʋ ʜʝʷʢʦʤʫ ʩʪʫʧʝʥʽ ʨʽʚʥʷʥʥʷ 

(2) ʧʨʠʜʘʪʥʝ ʜʣʷ ʦʧʠʩʫ ʨʦʩʪʫ ʧʦʧʫʣʷʮʽʡ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ 

(ʥʘʧʨʠʢʣʘʜ, ʙʘʢʪʝʨʽʡ), ʢʦʣʠ ʬʘʢʪʦʨʠ, ʱʦ ʛʘʣʴʤʫʶʪʴ ʨʦʟʤʥʦʞʝʥʥʷ 

ʟʥʽʤʘʶʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʤ (ʧʝʨʝʩʽʚʘʥʥʷ ʪʘ ʽʥ.). ʋ ʚʦʜʦʡʤʘʭ, ʜʝ ʟʘʧʘʩʠ 

ʾʞʽ ʦʙʤʝʞʝʥʽ, ʪʘʢ ʩʘʤʦ ʷʢ ʣʽʤʽʪʦʚʘʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʢʠʩʥʶ, ʚʠʥʦʩ 

ʤʝʪʘʙʦʣʽʪʽʚ ʽ ʰʚʠʜʢʽʩʪʴ ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʩʥʫʚʘʥʥʷ 

ʧʦʧʫʣʷʮʽʾ, ʝʢʩʧʦʥʝʥʪʥʠʡ (ʥʝʦʙʤʝʞʝʥʠʡ) ʨʽʩʪ ʧʨʦʪʷʛʦʤ ʩʢʽʣʴʢʠ-ʥʝʙʫʜʴ 

ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʥʝʤʦʞʣʠʚʠʡ. ɼʦ ʮʴʦʛʦ ʚʘʨʪʦ ʜʦʜʘʪʠ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ r ʟʘʟʥʘʻ 

ʩʠʣʴʥʠʭ ʟʤʽʥ ʥʘʚʽʪʴ ʫ ʧʦʩʪʽʡʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠ 

ʧʣʽʜʥʽʩʪʴ ʦʩʦʙʠʥ ʧʦʚ'ʷʟʘʥʘ ʟ ʾʭʥʽʤ ʚʽʢʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʩʧʦʥʝʥʪʥʠʡ ʨʽʩʪ 

ï ʘʙʩʪʨʘʢʮʽʷ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʤʦʜʝʣʶʚʘʪʠ ʟʤʽʥʠ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʫ 

ʜʝʷʢʠʭ ʫʤʦʚʘʭ. ɿʦʢʨʝʤʘ, ʟʥʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ r ʚʠʷʚʣʷʻʪʴʩʷ ʜʫʞʝ ʚʘʞʣʠʚʠʤ 

ʜʣʷ ʧʨʦʛʥʦʟʫ ʤʦʞʣʠʚʠʭ ʩʧʘʣʘʭʽʚ ʯʠʩʝʣʴʥʦʩʪʽ, ʢʦʣʠ ʪʨʝʙʘ ʟʥʘʪʠ ʧʦʪʝʥʮʽʡʥʫ 

ʟʜʘʪʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʜʦ ʨʦʩʪʫ. 

 

11.6.2 ɿʛʘʩʘʶʯʠʡ ʨʽʩʪ  
 

ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʧʫʣʷʮʽʾ ʧʦʜʘʣʴʰʽ ʤʦʞʣʠʚʦʩʪʽ 

ʾʾ ʨʦʩʪʫ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰʝ ʦʙʤʝʞʝʥʠʤʠ, ʟʤʽʥʘ ʯʠʩʝʣʴʥʦʩʪʽ ʦʧʠʩʫʻʪʴʩʷ 

çʣʦʛʽʩʪʠʯʥʦʶè ʢʨʠʚʦʶ, ʱʦ ʤʘʻ S-ʧʦʜʽʙʥʫ ʬʦʨʤʫ. ʎʷ ʢʨʠʚʘ ʙʫʣʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʜʣʷ ʦʧʠʩʫ ʨʦʩʪʫ ʧʦʧʫʣʷʮʽʡ ʚ 1845 ʨ. ʌʝʨʭʶʣʴʩʪʦʤ, ʘ ʚ 1952 

ʨ. ʥʝʟʘʣʝʞʥʦ ʚʠʚʝʜʝʥʘ ʇʠʨʣʝʤ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʘʟʠʚʘʻʪʴʩʷ ʢʨʠʚʦʶ 

ʌʝʨʭʶʣʴʩʪʘ-ʇʠʨʣʷ. ɺʦʥʘ ʦʧʠʩʫʻ ʨʽʩʪ ʧʦʧʫʣʷʮʽʡ ʪʚʘʨʠʥ, ʱʦ ʤʘʶʪʴ ʞʠʪʪʻʚʽ 

ʨʝʩʫʨʩʠ (ʾʞʘ ʪʘ ʽʥ.) ʦʙʤʝʞʝʥʽ, ʘʣʝ ʪʘʢʽ ʱʦ ʧʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʶʪʴʩʷ. ʎʽʣʢʦʤ 

ʟʨʦʟʫʤʽʣʦ, ʱʦ ʧʨʠ ʥʝʩʪʘʯʽ ʟʘʧʘʩʽʚ ʾʞʽ, ʢʠʩʥʶ ʡ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ ʯʠʩʝʣʴʥʽʩʪʴ 

ʧʦʧʫʣʷʮʽʾ ʯʝʨʝʟ ʷʢʠʡʩʴ ʯʘʩ ʧʦʚʠʥʥʘ ʧʦʥʠʟʠʪʠʩʷ ʜʦ 0. ʈʽʚʥʷʥʥʷ 

ʌʝʨʭʶʣʴʩʪʘ-ʇʠʨʣʷ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʬʦʨʤʽ: 

dN/dt = rN[(k ï N)/k]; N = k/({[k ï N0]/N0ϊe
rt
}+1)               (3) 

ʜʝ k ï ʤʦʞʣʠʚʘ ʤʘʢʩʠʤʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ. ʎʝ ʨʽʚʥʷʥʥʷ (3) ʩʭʦʞʝ 

ʥʘ ʧʦʧʝʨʝʜʥʻ (2), ʘʣʝ ʚ ʥʴʦʛʦ ʚʢʣʶʯʝʥʠʡ ʤʥʦʞʥʠʢ (k ï N)/k, ʱʦ ʚʠʨʘʞʘʻ 

çʦʧʽʨ ʩʝʨʝʜʦʚʠʱʘè ʧʨʠʨʦʩʪʫ. ɸʩʠʤʧʪʦʪʘ ʯʠʩʝʣʴʥʦʩʪʽ, ʜʦ ʷʢʦʾ 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʢʨʠʚʘ, ʚʽʜʧʦʚʽʜʘʻ ʤʝʞʽ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ, ʤʦʞʣʠʚʦʾ ʧʨʠ 

ʜʘʥʠʭ ʫʤʦʚʘʭ. ɿʚʠʯʘʡʥʝ ʥʘʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʩʧʦʯʘʪʢʫ ʡʜʝ ʧʦʚʽʣʴʥʦ 

(ʬʘʟʘ ʧʦʟʠʪʠʚʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ), ʧʦʪʽʤ ʩʪʘʻ ʰʚʠʜʢʠʤ (ʣʦʛʘʨʠʬʤʽʯʥʘ ʬʘʟʘ), 

ʟʥʦʚʫ ʚʧʦʚʽʣʴʥʶʻʪʴʩʷ (ʬʘʟʘ ʥʝʛʘʪʠʚʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ) ʽ, ʥʘʨʝʰʪʽ, ʥʘʩʪʘʻ 

ʩʪʘʥ, ʢʦʣʠ ʧʨʠʙʫʪʦʢ ʽ ʟʙʠʪʦʢ ʦʩʦʙʠʥ ʧʨʠʙʣʠʟʥʦ ʚʨʽʚʥʦʚʘʞʫʶʪʴʩʷ (ʬʘʟʘ 

ʨʽʚʥʦʚʘʛʠ). ʈʽʩʪ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʢʦʣʠ ʚʦʥʘ ʜʦ 

ʚʠʭʽʜʥʦʛʦ ʤʦʤʝʥʪʫ ʤʘʻ ʤʝʥʰʝ ʦʩʦʙʠʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʾʭʥʴʦʶ ʢʽʣʴʢʽʩʪʶ, 

ʤʦʞʣʠʚʦʶ ʫ ʜʘʥʠʭ ʫʤʦʚʘʭ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʥʘʚʝʩʥʽ 

ʚ ʙʘʛʘʪʴʦʭ ʚʦʜʦʡʤʘʭ ʟ ʤʘʡʞʝ ʚʽʜʩʫʪʥʽʤ ʬʽʪʦʧʣʘʥʢʪʦʥʦʤ, ʷʢʠʡ ʧʦʪʽʤ 
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ʧʦʯʠʥʘʻ ʙʫʨʭʣʠʚʦ ʨʦʟʚʠʚʘʪʠʩʷ, ʜʘʶʯʠ ʚʝʩʥʷʥʠʡ ʩʧʘʣʘʭ. ʂʦʣʠ ʚʝʣʠʯʠʥʘ 

ʧʦʧʫʣʷʮʽʾ ʜʦʩʷʛʘʻ ʚʽʜʦʤʦʛʦ ʨʽʚʥʷ, ʨʽʩʪ ʾʾ ʧʨʠʧʠʥʷʻʪʴʩʷ, ʟʘʤʽʥʷʶʯʠʩʴ 

ʢʦʣʠʚʘʥʥʷʤʠ (ʦʩʮʠʣʷʮʽʻʶ) ʚ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʜʝʷʢʦʾ ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ, 

ʷʢʱʦ ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ ʷʢʠʭ-ʥʝʙʫʜʴ ʟʤʽʥ ʫ ʩʝʨʝʜʦʚʠʱʽ.  

 

11.7 ɼʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʡ 

 

ʆʩʥʦʚʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʩʘʤʦʚʽʜʪʚʦʨʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʧʦʣʷʛʘʻ ʚ 

ʧʦʩʪʽʡʥʽʡ ʪʝʥʜʝʥʮʽʾ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ ʦʩʦʙʠʥ. ɰʭʥʷ 

ʢʽʣʴʢʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʠʩʦʢʦʶ ʧʨʠ ʥʝʚʝʣʠʢʠʭ ʘʙʦ ʟʥʘʯʥʠʭ 

ʢʦʣʠʚʘʥʥʷʭ ʨʽʚʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ, ʘʞ ʜʦ ʪʘʢʠʭ, ʢʦʣʠ ʩʧʘʣʘʭʠ 

ʤʘʩʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʛʽʜʨʦʙʽʦʥʪʽʚ ʟʤʽʥʶʶʪʴʩʷ ʧʝʨʽʦʜʘʤʠ ʾʭʥʴʦʛʦ ʽʩʥʫʚʘʥʥʷ 

ʪʽʣʴʢʠ ʫ ʬʦʨʤʽ ʩʧʦʯʠʚʘʶʯʠʭ ʩʪʘʜʽʡ. ʉʝʨʝʜʦʚʠʱʝ, ʟʤʽʥʶʶʯʠʩʴ, ʩʪʘʻ ʙʽʣʴʰ, 

ʘʙʦ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʜʘʥʦʾ ʧʦʧʫʣʷʮʽʾ, ʽ ʾʾ ʯʠʩʝʣʴʥʽʩʪʴ ʧʨʠʩʪʦʩʦʚʘʥʦ 

ʟʤʽʥʶʻʪʴʩʷ, ʯʠʤ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʫʪʠʣʽʟʘʮʽʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ. 

ʇʘʨʘʣʝʣʴʥʦ ʟʙʽʣʴʰʝʥʥʶ ʯʠʩʝʣʴʥʦʩʪʽ ʦʩʦʙʠʥ ʫ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ 

ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʾʭʥʽʡ ʨʽʩʪ, ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʠʭ ʜʚʦʭ ʧʨʦʮʝʩʽʚ ʩʫʤʘʨʥʘ ʙʽʦʤʘʩʘ 

ʧʦʧʫʣʷʮʽʾ ʨʽʟʢʦ ʟʨʦʩʪʘʻ. ɿ ʧʦʛʽʨʰʝʥʥʷʤ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʯʠʩʝʣʴʥʽʩʪʴ ʽ 

ʙʽʦʤʘʩʘ ʧʦʧʫʣʷʮʽʡ ʧʘʜʘʶʪʴ, ʪʦʙʪʦ ʾʭʥʻ ʚʽʜʪʚʦʨʝʥʥʷ ʟʚʫʞʫʻʪʴʩʷ ʜʦ ʩʪʫʧʝʥʷ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʢʨʝʪʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʠʥʘʤʽʢʘ 

ʧʦʧʫʣʷʮʽʡ ʚʠʜʽʚ ʤʘʻ ʧʨʠʩʪʦʩʫʚʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʽ ʾʾ ʭʘʨʘʢʪʝʨ ʷʚʣʷʻ ʩʦʙʦʶ 

ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʦʟʥʘʢ, ʱʦ ʽʥʪʝʛʨʘʣʴʥʦ ʚʽʜʙʠʚʘʻ ʩʧʝʮʠʬʽʢʫ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʧʦʧʫʣʷʮʽʾ ʽʟ ʩʝʨʝʜʦʚʠʱʝʤ. ɼʠʥʘʤʽʢʘ ʧʦʧʫʣʷʮʽʡ ʻ ʥʝʤʦʚ ʙʠ 

ʬʦʢʫʩʦʤ, ʫ ʷʢʦʤʫ ʚʽʜʙʠʚʘʶʪʴʩʷ ʚʩʽ ʾʾ ʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

ʊʠʧ ʜʠʥʘʤʽʢʠ ʧʦʧʫʣʷʮʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ ʚʟʘʻʤʦʜʽʾ 

ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʧʨʦʮʝʩʽʚ ʨʦʟʤʥʦʞʝʥʥʷ, ʨʦʩʪʫ, ʨʦʟʚʠʪʢʫ ʡ ʝʣʽʤʽʥʘʮʽʾ 

ʦʩʦʙʠʥ. ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʟʙʠʪʦʢ ʽ ʧʦʧʦʚʥʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʫ ʨʽʟʥʽ ʚʽʜʨʽʟʢʠ 

ʯʘʩʫ ʤʘʶʪʴ ʨʽʟʥʫ ʢʽʣʴʢʽʩʥʫ ʚʠʨʘʟʥʽʩʪʴ, ʯʠʩʝʣʴʥʽʩʪʴ ʚʠʜʫ ʚʠʷʚʣʷʻ ʪʽ ʘʙʦ 

ʽʥʰʽ ʢʦʣʠʚʘʥʥʷ, ʘʙʦ ʬʣʫʢʪʫʘʮʽʶ. ʌʣʫʢʪʫʘʮʽʾ ʪʠʤ ʩʠʣʴʥʽʰʝ, ʯʠʤ ʢʦʨʦʪʰʝ 

ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʦʨʛʘʥʽʟʤʽʚ ʽ ʯʠʤ ʤʝʥʰ ʩʪʘʙʽʣʴʥʝ ʾʭʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɿʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʾʭʥʽ ʧʦʧʫʣʷʮʽʾ ʫʪʚʦʨʶʶʪʴʩʷ 

ʟʨʦʩʪʘʶʯʠʤ ʯʠʩʣʦʤ ʨʽʟʥʦʚʽʢʦʚʠʭ ʧʦʢʦʣʽʥʴ, ʽ ʨʽʟʢʝ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʦʜʥʦʛʦ ʟ ʥʠʭ ʥʽʚʝʣʶʻʪʴʩʷ ʚʨʦʞʘʡʥʽʩʪʶ ʽʥʰʠʭ. ʆʩʥʦʚʥʠʡ ʯʠʥʥʠʢ, ʱʦ 

ʦʙʤʝʞʫʻ ʥʘʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʮʽʡ ï ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʾʞʝʶ. ɿʚʠʯʘʡʥʦ, ʮʝ ʥʝ 

ʧʨʠʤʝʥʰʫʻ ʨʦʣʽ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ: ʥʝʩʪʘʯʽ ʢʠʩʥʶ, ʩʫʚʦʨʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʫʤʦʚ, ʚʠʾʜʘʥʥʷ, ʟʘʨʘʞʝʥʦʩʪʽ ʧʘʨʘʟʠʪʘʤʠ ʡ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ. ɸʣʝ ʢʽʣʴʢʽʩʪʴ 

ʾʞʽ ï ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʨʝʛʫʣʷʪʦʨ ʯʠʩʝʣʴʥʦʩʪʽ, ʪʦʤʫ ʱʦ ʦʨʛʘʥʽʟʤʠ 

ʤʦʞʫʪʴ ʧʨʠʩʪʦʩʫʚʘʪʠʩʷ ʜʦ ʙʘʛʘʪʴʦʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ, ʘʣʝ ʪʽʣʴʢʠ ʥʝ ʜʦ 

ʚʽʜʩʫʪʥʦʩʪʽ ʾʞʽ. ʊʦʤʫ ʥʘ ʧʦʛʽʨʰʝʥʥʷ ʢʦʨʤʦʚʠʭ ʫʤʦʚ ʧʦʧʫʣʷʮʽʷ ʨʝʘʛʫʻ 

ʟʥʠʞʝʥʥʷʤ ʩʚʦʻʾ ʯʠʩʝʣʴʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʟ ʚʠʯʝʨʧʘʥʥʷʤ ʙʽʦʛʝʥʽʚ, 

ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʭʘʨʯʫʚʘʥʥʷ ʚʦʜʦʨʦʩʪʝʡ, ʯʠʩʝʣʴʥʽʩʪʴ ʾʭ ʧʽʩʣʷ ʚʝʩʥʷʥʦʛʦ 

ʩʧʘʣʘʭʫ ʧʦʯʠʥʘʻ ʨʽʟʢʦ ʧʘʜʘʪʠ, ʘ ʩʣʽʜʦʤ ʟʘ ʮʠʤ ʟʤʝʥʰʫʶʪʴʩʷ ʧʦʧʫʣʷʮʽʾ 

ʨʘʯʢʽʚ ʽ ʽʥʰʠʭ ʧʣʘʥʢʪʦʥʪʽʚ, ʱʦ ʞʠʚʫʪʴ ʟʘ ʨʘʭʫʥʦʢ ʬʽʪʦʧʣʘʥʢʪʦʥʫ. ɼʦ 
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ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʝʣʠʯʠʥʫ ʧʦʧʫʣʷʮʽʾ, ʢʨʽʤ ʾʞʽ 

ʚʽʜʥʦʩʠʪʴʩʷ ʚʠʾʜʘʥʥʷ ʦʩʦʙʠʥ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʫ ʾʭʥʴʦʾ ʩʣʘʙʢʦʾ 

ʟʘʭʠʱʝʥʦʩʪʽ ʚʽʜ ʚʦʨʦʛʽʚ, ʘ ʪʘʢʦʞ ʢʦʥʢʨʝʪʥʽ ʘʙʽʦʪʠʯʥʽ ʫʤʦʚʠ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʫ ʚʦʜʦʡʤʘʭ. ʏʠʩʝʣʴʥʽʩʪʴ ʽ ʙʽʦʤʘʩʘ ʧʦʧʫʣʷʮʽʡ ʤʦʞʫʪʴ ʤʽʥʷʪʠʩʷ 

ʧʝʨʽʦʜʠʯʥʦ ʘʙʦ ʘʧʝʨʽʦʜʠʯʥʦ. ʇʝʨʰʠʡ ʪʠʧ ʟʤʽʥ ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʟʨʫʰʝʥʥʷʤʠ ʚ 

ʫʤʦʚʘʭ ʽʩʥʫʚʘʥʥʷ, ʱʦ ʥʝ ʧʦʚʪʦʨʶʶʪʴʩʷ ʚ ʯʘʩʽ ʟ ʧʝʚʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ. 

ʈʽʟʢʽ ʟʤʽʥʠ ʦʩʚʽʪʣʝʥʦʩʪʽ ʡ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʫʤʽʞʥʽ ʜʥʽ, ʚʠʧʘʜʽʥʥʷ ʦʧʘʜʽʚ, 

ʰʪʦʨʤʠ ʡ ʽʥʰʽ ʧʦʜʽʾ, ʚʠʥʠʢʥʝʥʥʷ ʷʢʠʭ ʥʝ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʝʚʥʠʤʠ ʪʝʨʤʽʥʘʤʠ, 

ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʚʽʜʪʚʦʨʝʥʥʶ ʧʦʧʫʣʷʮʽʡ ʘʙʦ ʟʫʤʦʚʣʶʚʘʪʠ ʾʾ ʟʙʠʪʦʢ. 

ʇʦʜʽʙʥʝ ʟʥʘʯʝʥʥʷ ʤʦʞʝ ʤʘʪʠ ʟʤʽʥʘ ʨʝʞʠʤʫ ʚʦʜʦʡʤ ʧʽʜ ʚʧʣʠʚʦʤ ʣʶʜʠʥʠ: 

ʟʘʨʝʛʫʣʶʚʘʥʥʷ ʩʪʦʢʫ ʨʽʢ, ʚʠʣʫʯʝʥʥʷ ʚʦʜʠ ʥʘ ʟʨʦʰʝʥʥʷ, ʧʽʜʽʛʨʽʚ ʚʦʜ 

ʪʝʧʣʦʚʠʤʠ ʩʪʘʥʮʽʷʤʠ ʪʘ ʽʥ. ɹʽʣʴʰ ʽʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʟʤʽʥʠ 

ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʡ, ʷʢʽ ʤʘʶʪʴ ʢʦʣʠʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ʎʝ, 

ʥʘʩʘʤʧʝʨʝʜ, ʪʽ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʛʝʦʬʽʟʠʯʥʠʤʠ ʮʠʢʣʘʤʠ (ʜʦʙʦʚʘ, ʩʝʟʦʥʥʘ ʡ 

ʨʽʯʥʘ ʜʠʥʘʤʽʢʘ), ʮʠʢʣʘʤʠ ʄʽʩʷʮʷ ʡ ʉʦʥʮʷ. ɼʫʞʝ ʯʘʩʪʦ ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʚʟʘʻʤʦʜʽʾ ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʧʦʧʫʣʷʮʽʡ (ʭʠʞʘʢ ï ʞʝʨʪʚʘ, ʭʘʟʷʾʥ ï ʧʘʨʘʟʠʪ ʪʘ 

ʽʥ.) ʘʙʦ ʧʝʨʽʦʜʠʯʥʠʭ ʚʧʣʠʚʽʚ ʣʶʜʠʥʠ. 

 

11.7.1 ɼʦʙʦʚʘ ʜʠʥʘʤʽʢʘ  

 

ɼʦʙʦʚʽ ʟʤʽʥʠ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʚ ʧʦʧʫʣʷʮʽʷʭ 

ʜʨʽʙʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʟ ʜʫʞʝ ʢʦʨʦʪʢʠʤ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ï ʙʘʢʪʝʨʽʡ, 

ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʽ ʥʘʡʧʨʦʩʪʽʰʠʭ, ʫ ʷʢʠʭ ʻ ʜʦʙʦʚʘ ʨʠʪʤʽʢʘ 

ʨʦʟʤʥʦʞʝʥʥʷ ʘʙʦ ʩʤʝʨʪʥʦʩʪʽ. ɺʥʘʩʣʽʜʦʢ ʧʝʨʝʚʘʞʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʫ 

ʩʚʽʪʣʠʡ ʯʘʩ ʜʦʙʠ ʡ ʟʘʛʠʙʝʣʽ ʚ ʪʝʤʥʠʡ ʯʘʩ ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʦʨʦʩʪʝʡ 

ʚʜʝʥʴ ʯʘʩʪʦ ʚ 2ï3 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʫʥʦʯʽ. ɼʦʙʦʚʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ 

ʜʦʙʨʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʡ ʫ ʙʘʢʪʝʨʽʡ. ɺʽʜʦʤʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʡ ʧʨʠʛʥʽʯʝʥʥʷ 

ʨʦʟʤʥʦʞʝʥʥʷ ʙʘʢʪʝʨʽʡ ʤʝʪʘʙʦʣʽʪʘʤʠ ʚʦʜʦʨʦʩʪʝʡ, ʱʦ ʘʢʪʠʚʥʦ ʜʽʣʷʪʴʩʷ 

ʚʜʝʥʴ. ɼʦʙʦʚʦʶ ʨʠʪʤʽʢʦʶ ʭʘʨʯʫʚʘʥʥʷ ʨʷʜʫ ʪʚʘʨʠʥ ʤʦʞʝ ʦʙʫʤʦʚʣʶʚʘʪʠʩʷ 

ʚʽʜʧʦʚʽʜʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʡʧʨʦʩʪʽʰʠʭ ʽ ʽʥʰʠʭ ʜʨʽʙʥʠʭ 

ʛʽʜʨʦʙʽʦʥʪʽʚ ʟ ʢʦʨʦʪʢʠʤ ʮʠʢʣʦʤ ʨʦʟʚʠʪʢʫ. 

 

11.7.2 ʉʝʟʦʥʥʘ ʜʠʥʘʤʽʢʘ  

 

ʉʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʡ ʚʦʜʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʚ'ʷʟʘʥʽ ʟʽ ʟʤʽʥʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ 

ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʜʣʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʨʦʩʣʠʥ ʽ ʷʢ 

ʬʘʢʪʦʨʘ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʪʝʨʤʽʢʫ ʚʦʜʦʡʤ. ɿʤʽʥʠ ʚ ʢʽʣʴʢʦʩʪʽ ʧʘʜʘʶʯʦʛʦ 

ʩʚʽʪʣʘ, ʦʙʫʤʦʚʣʶʶʯʠ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʚʦʜʦʨʦʩʪʝʡ, ʚʠʟʥʘʯʘʶʪʴ ʽ 

ʮʠʢʣʽʯʥʽʩʪʴ ʜʠʥʘʤʽʢʠ ʯʠʩʝʣʴʥʦʩʪʽ ʪʚʘʨʠʥ, ʱʦ ʭʘʨʯʫʶʪʴʩʷ ʨʦʩʣʠʥʘʤʠ.  

ʉʝʟʦʥʥʘ ʜʠʥʘʤʽʢʘ ʧʣʘʥʢʪʦʥʥʠʭ ʚʦʜʦʨʦʩʪʝʡ. ɼʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʡ 

ʙʽʦʤʘʩʠ ʚʦʜʦʨʦʩʪʝʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʩʝʟʦʥʥʠʤʠ ʟʤʽʥʘʤʠ 

ʦʩʚʽʪʣʝʥʦʩʪʽ, ʢʽʣʴʢʦʩʪʽ ʞʠʚʠʣʴʥʠʭ ʩʦʣʝʡ, ʪʝʤʧʝʨʘʪʫʨʠ, ʚʝʨʪʠʢʘʣʴʥʦʾ 
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ʩʪʽʡʢʦʩʪʽ ʚʦʜʥʠʭ ʤʘʩ, ʘ ʪʘʢʦʞ ʨʠʪʤʽʢʦʶ ʚʠʾʜʘʥʥʷ ʚʦʜʦʨʦʩʪʝʡ ʪʚʘʨʠʥʘʤʠ. 

ʉʝʟʦʥʥʽ ʟʤʽʥʠ ʦʩʚʽʪʣʝʥʦʩʪʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʚʠʩʦʢʠʭ ʰʠʨʦʪ, ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʨʽʟʢʽʰʝ ʨʽʟʥʠʮʷ ʚ ʢʽʣʴʢʽʩʥʦʤʫ ʙʘʛʘʪʩʪʚʽ ʬʽʪʦʧʣʘʥʢʪʦʥʫ 

ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʚʝʩʥʠ ʜʦ ʣʽʪʘ, ʦʩʝʥʽ ʡ ʟʠʤʽ. ʇʦ ʤʽʨʽ ʨʦʟʚʠʪʢʫ 

ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʦʜʘ ʟʙʽʜʥʶʻʪʴʩʷ ʞʠʚʠʣʴʥʠʤʠ ʩʦʣʷʤʠ, ʽ ʯʠʩʝʣʴʥʽʩʪʴ 

ʚʦʜʦʨʦʩʪʝʡ ʧʦʯʠʥʘʻ ʟʥʠʞʫʚʘʪʠʩʷ. ʅʘʩʪʫʧʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʛʝʥʽʚ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʦʜʦʨʦʩʪʝʡ. ʋ ʪʠʭ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʞʠʚʠʣʴʥʠʭ ʩʦʣʝʡ ʤʘʻ ʥʝ ʦʜʠʥ, ʘ ʢʽʣʴʢʘ 

ʤʘʢʩʠʤʫʤʽʚ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ, ʚ ʨʦʟʚʠʪʢʫ ʬʽʪʦʧʣʘʥʢʪʦʥʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʝ ʯʠʩʣʦ ʩʧʘʣʘʭʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʚ ʪʨʦʧʽʯʥʠʭ ʽ 

ʧʦʤʽʨʥʠʭ ʤʦʨʷʭ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʜʚʘ ʧʽʢʠ ʯʠʩʝʣʴʥʦʩʪʽ ʚʦʜʦʨʦʩʪʝʡ, ʷʢʽ ʽʟ 

ʧʨʦʩʫʚʘʥʥʷʤ ʫ ʚʠʩʦʢʽ ʰʠʨʦʪʠ ʫʩʝ ʙʽʣʴʰʝ ʟʙʣʠʞʫʶʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ ʫ 

ʯʘʩʽ. ʋ ʚʠʩʦʢʦʘʨʢʪʠʯʥʠʭ ʚʦʜʘʭ ʯʝʨʝʟ ʩʪʠʩʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʽʣʴʢʠ ʦʜʠʥ ʧʽʢ ʯʠʩʝʣʴʥʦʩʪʽ ʚʦʜʦʨʦʩʪʝʡ. ʋ ʤʦʨʷʭ ʯʽʪʢʦ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʯʠʩʝʣʴʥʦʩʪʽ ʚʦʜʦʨʦʩʪʝʡ ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʚʦʜʥʠʭ ʤʘʩ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʦʜʥʠʭ ʤʘʩ ʫ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʩʧʨʠʷʪʣʠʚʦ ʜʣʷ ʨʦʟʚʠʪʢʫ ʚʦʜʦʨʦʩʪʝʡ, ʪʦʤʫ ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʧʦʚʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʙʽʦʛʝʥʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʾʭʥʴʦʛʦ 

ʚʠʥʦʩʫ ʽʟ ʛʣʠʙʠʥ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʝʨʪʠʢʘʣʴʥʽ ʪʝʯʽʾ ʚʦʜʠ ʤʦʞʫʪʴ ʟʘʥʦʩʠʪʠ 

ʚʦʜʦʨʦʩʪʽ ʥʘ ʪʘʢʽ ʛʣʠʙʠʥʠ, ʜʝ ʩʚʽʪʣʘ ʜʣʷ ʥʠʭ ʥʝʜʦʩʪʘʪʥʴʦ. ʏʠʤ ʪʦʚʱʝ ʰʘʨ 

ʚʦʜʠ, ʫ ʷʢʦʤʫ ʨʦʟʦʩʝʨʝʜʞʝʥʽ ʚʦʜʦʨʦʩʪʽ, ʪʠʤ ʤʝʥʰʝ ʩʚʽʪʣʘ ʚʦʥʠ ʤʦʞʫʪʴ 

ʫʪʠʣʽʟʫʚʘʪʠ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʠʥʘ ʡʦʛʦ ʽʟ ʧʨʦʩʫʚʘʥʥʷʤ ʫʛʣʠʙ ʧʦʛʣʠʥʘʻʪʴʩʷ 

ʚʦʜʦʶ. ʂʨʽʤ ʮʴʦʛʦ, ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦ ʧʝʨʝʤʽʱʫʚʘʥʠʭ 

ʚʦʜʦʨʦʩʪʝʡ ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʽ ʚ ʽʥʰʦʤʫ ʚʽʜʥʦʰʝʥʥʽ: ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ 

ʧʨʠʜʙʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽ ʩʚʽʪʣʦʚʠʭ ʘʜʘʧʪʘʮʽʡ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ. ʊʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʨʦʙʣʷʶʪʴʩʷ ʪʽʣʴʢʠ ʚ ʫʤʦʚʘʭ 

ʯʽʪʢʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʚʦʜʥʦʾ ʤʘʩʠ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʧʨʠʙʝʨʝʞʥʠʭ ʚʦʜʘʭ ʮʚʽʪʽʥʥʷ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʧʦʯʠʥʘʻʪʴʩʷ 

ʨʘʥʽʰʝ, ʦʩʢʽʣʴʢʠ ʪʫʪ ʰʚʠʜʰʝ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ ʩʪʨʘʪʠʬʽʢʘʮʽʷ. 

ʇʨʠʙʝʨʝʞʥʽ ʚʦʜʠ, ʱʦ ʦʧʨʽʩʥʷʶʪʴʩʷ ʩʪʦʢʦʤ ʽʟ ʩʫʰʠ ʽ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʤʘʶʪʴ 

ʤʝʥʰʫ ʛʫʩʪʠʥʫ, ʧʦ ʤʽʨʽ ʪʘʥʝʥʥʷ ʩʥʽʛʽʚ ʪʦʥʢʠʤ ʰʘʨʦʤ ʨʦʟʣʠʚʘʶʪʴʩʷ ʧʦ 

ʧʦʚʝʨʭʥʽ ʙʽʣʴʰʝ ʩʦʣʦʥʠʭ ʚʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʻʪʴʩʷ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ʪʦʚʱʽ ʚʦʜʠ, ʦʙʣʘʩʪʴ ʧʦʰʠʨʝʥʥʷ ʷʢʦʛʦ ʨʦʟʰʠʨʶʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ 

ʧʨʠʙʝʨʝʞʞʷ ʫ ʚʽʜʢʨʠʪʝ ʤʦʨʝ, ʚʽʜʧʦʚʽʜʥʦ ʯʦʤʫ ʚ  ʮʚʽʪʽʥʥʷ ʧʦʩʣʽʜʦʚʥʦ 

ʚʢʣʶʯʘʶʪʴʩʷ ʚʩʝ ʥʦʚʽ, ʙʽʣʴʰʝ ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʙʝʨʝʛʘ ʜʽʣʷʥʢʠ ʤʦʨʷ. 

ʈʦʟʪʽʢʘʥʥʷʤ ʧʦʪʘʣʦʾ ʚʦʜʠ ʧʦ ʧʦʚʝʨʭʥʽ ʩʦʣʦʥʦʾ ʡ ʫʪʚʦʨʝʥʥʷʤ ʟʘ ʮʝʡ ʨʘʭʫʥʦʢ 

ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʦʷʩʥʶʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʚʦʜʦʨʦʩʪʝʡ ʫ ʢʨʦʤʢʠ 

ʣʴʦʜʫ, ʱʦ ʪʘʥʝ, ʽ ʷʚʣʷʻ ʩʦʙʦʶ çʬʘʣʴʰʠʚʠʡ ʙʝʨʝʛè. ʇʦʨʫʰʝʥʥʷʤ 

ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʚʦʜʠ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʡ ʥʝʩʧʨʠʷʪʣʠʚʫ ʜʽʷ ʰʪʦʨʤʽʚ ʥʘ 

ʨʦʟʚʠʪʦʢ ʬʽʪʦʧʣʘʥʢʪʦʥʫ. 

ʉʝʟʦʥʥʘ ʜʠʥʘʤʽʢʘ ʧʣʘʥʢʪʦʥʥʠʭ ʪʚʘʨʠʥ. ʉʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ ʙʽʦʤʘʩʠ ʡ 

ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʧʣʘʥʢʪʦʥʥʠʭ ʪʚʘʨʠʥ ʧʦʚ'ʷʟʘʥʽ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟ 

ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʤʘʩʦʚʦʾ ʧʦʷʚʠ ʫ ʚʦʜʦʡʤʘʭ ʚʦʜʦʨʦʩʪʝʡ ʽ ʽʥʰʠʭ ʨʦʩʣʠʥ, ʱʦ 
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ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʾʞʫ ʜʣʷ ʦʨʛʘʥʽʟʤʽʚ ʟʦʦʧʣʘʥʢʪʦʥʫ. ʂʦʣʠʚʘʥʥʷ ʪʝʨʤʽʢʠ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʜʨʫʛʠʡ ʚʘʞʣʠʚʠʡ ʬʘʢʪʦʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʝʟʦʥʥʽʩʪʴ ʟʤʽʥʠ 

ʯʠʩʝʣʴʥʦʩʪʽ ʧʣʘʥʢʪʦʥʥʠʭ ʪʚʘʨʠʥ. ʊʨʝʪʽʡ ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʬʘʢʪʦʨ ʜʠʥʘʤʽʢʠ 

ʟʦʦʧʣʘʥʢʪʦʥʫ ï ʩʝʟʦʥʥʽʩʪʴ ʡʦʛʦ ʚʠʾʜʘʥʥʷ ʨʠʙʘʤʠ ʪʘ ʽʥʰʠʤʠ ʪʚʘʨʠʥʘʤʠ. 

ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʧʣʘʥʢʪʦʥʥʠʭ ʪʚʘʨʠʥ ʨʦʩʣʠʥʦʾʜʥʽ, ʟʦʦʧʣʘʥʢʪʦʥ 

ʟʙʘʛʘʯʫʻʪʴʩʷ ʢʽʣʴʢʽʩʥʦ ʪʽʣʴʢʠ ʧʽʩʣʷ ʤʘʩʦʚʦʾ ʧʦʷʚʠ ʚʦʜʦʨʦʩʪʝʡ, ʧʨʠʯʦʤʫ ʟ 

ʜʝʷʢʠʤ ʟʘʧʽʟʥʝʥʥʷʤ. ʋ ʩʘʤʦʤʫ ʟʦʦʧʣʘʥʢʪʦʥʽ ʨʦʩʣʠʥʦʾʜʥʽ ʬʦʨʤʠ 

ʟ'ʷʚʣʷʶʪʴʩʷ ʚ ʤʘʩʦʚʽʡ ʢʽʣʴʢʦʩʪʽ ʨʘʥʽʰʝ ʟʦʦʧʣʘʥʢʪʦʬʘʛʽʚ, ʘ ʥʘʷʚʥʽʩʪʴ 

ʦʩʪʘʥʥʽʭ ʷʚʣʷʻ ʩʦʙʦʶ ʧʝʨʝʜʫʤʦʚʫ ʧʽʜʚʠʱʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʭʠʞʘʢʽʚ, ʱʦ 

ʞʠʚʫʪʴ ʟʘ ʨʘʭʫʥʦʢ ʤ'ʷʩʦʾʜʥʠʭ ʧʣʘʥʢʪʦʥʥʠʭ ʪʚʘʨʠʥ. ɯʟ ʧʨʦʩʫʚʘʥʥʷʤ ʫ 

ʚʠʩʦʢʽ ʰʠʨʦʪʠ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ ʚʦʜʦʨʦʩʪʝʡ ʟʥʠʞʫʻʪʴʩʷ, 

ʚʽʜʧʦʚʽʜʥʦ ʩʢʦʨʦʯʫʶʪʴʩʷ ʡ ʧʝʨʽʦʜʠ ʚʠʩʦʢʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʟʦʦʧʣʘʥʢʪʦʥʫ. 

ʇʘʨʘʣʝʣʴʥʦ ʮʴʦʤʫ ʟʨʦʩʪʘʶʪʴ ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʦʦʧʣʘʥʢʪʦʥʫ, 

ʷʢʽ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʽ ʚ ʥʠʟʴʢʠʭ ʰʠʨʦʪʘʭ ʽ ʙʽʣʴʰ ʨʽʟʢʽ ʫ ʚʠʩʦʢʠʭ. ʋ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʤʘʩʦʚʘ ʧʦʷʚʘ ʚʦʜʦʨʦʩʪʝʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷʤ 

ʟʦʦʧʣʘʥʢʪʦʥʫ. ʋ ʩʪʘʚʢʘʭ ʥʝʦʜʥʦʨʘʟʦʚʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʚʝʩʣʦʥʦʛʠʭ ʨʘʯʢʽʚ ʽ ʢʦʣʦʚʝʨʪʦʢ ʫ ʧʝʨʽʦʜʠ ʤʘʩʦʚʦʾ ʧʦʷʚʠ ʩʠʥʴʦ-

ʟʝʣʝʥʦʾ ʚʦʜʦʨʦʩʪʽ Aphanizomenon. ʆʯʝʚʠʜʥʦ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʟʦʦʧʣʘʥʢʪʦʥ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʝʷʢʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʧʽʜ 

ʯʘʩ ʤʘʩʦʚʦʾ ʧʦʷʚʠ ʚʦʜʦʨʦʩʪʝʡ. 

ɹʘʛʘʪʩʪʚʦ ʟʦʦʧʣʘʥʢʪʦʥʫ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʚ ʧʝʨʽʦʜʠ ʨʦʟʤʥʦʞʝʥʥʷ ʜʦʥʥʠʭ 

ʪʚʘʨʠʥ ʟʘ ʨʘʭʫʥʦʢ ʧʦʷʚʠ ʾʭ ʧʝʣʘʛʽʯʥʠʭ ʣʠʯʠʥʦʢ ʧʽʩʣʷ ʚʝʩʥʷʥʦʛʦ ʩʧʘʣʘʭʫ 

ʬʽʪʦʧʣʘʥʢʪʦʥʫ. ʃʠʯʠʥʢʠ ʞʠʚʫʪʴ ʫ ʪʦʚʱʽ ʚʦʜʠ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʪʠʞʥʽʚ, ʫ 

ʚʦʜʦʡʤʘʭ ʚʠʩʦʢʠʭ ʰʠʨʦʪ, ʜʦ ʙʘʛʘʪʴʦʭ ʤʽʩʷʮʽʚ ʫ ʪʨʦʧʽʯʥʠʭ ʚʦʜʘʭ. ʇʽʩʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʫʤʫ ʯʠʩʝʣʴʥʽʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʪʽʚ ʧʦʯʠʥʘʻ ʟʥʠʞʫʚʘʪʠʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʚʠʾʜʘʥʥʷ ʡ ʚʽʜʤʠʨʘʥʥʷ. 

ʉʝʟʦʥʥʘ ʜʠʥʘʤʽʢʘ ʜʦʥʥʠʭ ʪʚʘʨʠʥ. ʉʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʡ 

ʙʽʦʤʘʩʠ ʜʦʥʥʠʭ ʪʚʘʨʠʥ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭʥʴʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ, ʨʦʩʪʫ ʡ ʚʠʾʜʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜ ʨʷʜʫ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʟʦʢʨʝʤʘ ʪʝʨʤʽʢʠ ʚʦʜʦʡʤ. ʆʩʪʘʥʥʷ ʚʠʟʥʘʯʘʻ ʯʘʩ ʨʦʟʤʥʦʞʝʥʥʷ ʜʦʥʥʠʭ 

ʪʚʘʨʠʥ ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʪʘʢ ʽ ʯʝʨʝʟ ʧʦʷʚʫ ʚʦʜʦʨʦʩʪʝʡ, ʷʢʠʤʠ ʭʘʨʯʫʶʪʴʩʷ 

ʧʝʣʘʛʽʯʥʽ ʣʠʯʠʥʢʠ ʙʝʥʪʠʯʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ʋ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʦʜʦʡʤʘʭ ʨʽʟʢʽ ʢʦʣʠʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ 

ʧʦʧʫʣʷʮʽʡ ʜʦʥʥʠʭ ʪʚʘʨʠʥ ʤʦʞʫʪʴ ʦʙʫʤʦʚʣʶʚʘʪʠʩʷ ʤʘʩʦʚʠʤ ʚʠʣʴʦʪʦʤ 

ʢʦʤʘʭ. ʋ ʩʪʘʚʢʘʭ ʽ ʦʟʝʨʘʭ, ʜʝ ʥʘ ʯʘʩʪʢʫ ʣʠʯʠʥʦʢ ʢʦʤʘʭ ʜʦʚʦʜʠʪʴʩʷ ʥʝʨʽʜʢʦ 

ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʚʩʽʻʾ ʙʽʦʤʘʩʠ ʙʝʥʪʦʩʫ, ʡʦʛʦ ʟʙʽʜʥʽʥʥʷ ʧʽʜ ʯʘʩ ʚʠʣʴʦʪʫ 

ʽʤʘʛʦ ʯʘʩʪʦ ʥʦʩʠʪʴ ʩʧʫʩʪʦʰʣʠʚʠʡ ʭʘʨʘʢʪʝʨ. ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʛʝʥʝʨʘʮʽʡ ʫ ʤʘʩʦʚʠʭ ʬʦʨʤ ʢʦʤʘʭ ʨʽʟʢʽ ʟʥʠʞʝʥʥʷ ʙʽʦʤʘʩʠ ʙʝʥʪʦʩʫ ʚ ʪʘʢʠʭ 

ʚʦʜʦʡʤʘʭ ʙʫʚʘʶʪʴ ʚʽʜ 1 ʜʦ 3ï4 ʨʘʟʽʚ ʥʘ ʨʽʢ. 

 

11.7.3 ʈʽʯʥʘ ʜʠʥʘʤʽʢʘ  

 

ʅʝʨʽʜʢʦ ʫ ʚʦʜʦʡʤʘʭ ʘʙʦ ʾʭʥʽʭ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ 
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ʨʦʢʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʮʠʢʣʽʯʥʽ ʟʤʽʥʠ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʡ. 

ɿʚʠʯʘʡʥʦ ʚʦʥʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʝʨʽʦʜʠʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ, ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʨʽʚʥʷ ʚʦʜʦʡʤ, ʟʽ ʟʤʽʥʦʶ 

ʾʭʥʴʦʾ ʩʦʣʦʥʦʩʪʽ, ʢʠʩʥʝʚʦʛʦ ʨʝʞʠʤʫ ʡ ʜʝʷʢʠʭ ʽʥʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʨʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʯʠʩʝʣʴʥʦʩʪʽ ʫ ʟʚ'ʷʟʢʫ ʟʽ 

ʟʤʽʥʘʤʠ ʩʦʥʷʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ï 9ï12 ʨʦʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʨʘʟ ʥʘ 11ï12 ʨʦʢʽʚ 

ʪʝʧʣʘ ʪʝʯʽʷ ɽʣʴ-ʅʽʥʴʡʦ ʜʦʩʷʛʘʻ ʙʝʨʝʛʽʚ ʇʝʨʫ, ʚʽʜʪʠʩʢʫʶʯʠ ʭʦʣʦʜʥʫ 

ʇʝʨʫʘʥʩʴʢʫ ʪʝʯʽʶ, ʽ ʚ ʮʝʡ ʯʘʩ ʢʘʪʘʩʪʨʦʬʽʯʥʦ ʛʠʥʫʪʴ ʧʣʘʥʢʪʦʥʥʽ ʪʚʘʨʠʥʠ ʡ 

ʨʠʙʠ ʯʝʨʝʟ ʙʨʘʢ ʢʠʩʥʶ ʡ ʧʦʤʽʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ. ʅʝʨʽʜʢʦ 

ʨʽʯʥʽ ʢʦʣʠʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʛʽʜʨʦʙʽʦʥʪʽʚ ʥʝ ʧʦʚ'ʷʟʘʥʽ ʟ ʨʠʪʤʽʢʦʶ 

ʛʝʦʬʽʟʠʯʥʠʭ ʮʠʢʣʽʚ. ʎʝ, ʟʦʢʨʝʤʘ, ʪʽ ʧʝʨʽʦʜʠʯʥʽ ʟʤʽʥʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʧʦʧʫʣʷʮʽʡ ʞʝʨʪʚʠ ʡ ʭʠʞʘʢʘ. ʂʦʣʠ ʯʠʩʝʣʴʥʽʩʪʴ ʞʝʨʪʚʠ 

ʜʦʩʷʛʘʻ ʚʠʩʦʢʠʭ ʚʝʣʠʯʠʥ, ʫʤʦʚʠ ʭʘʨʯʫʚʘʥʥʷ ʭʠʞʘʢʽʚ ʧʦʣʽʧʰʫʶʪʴʩʷ ʽ ʾʭ ʫ 

ʚʦʜʦʡʤʽ ʩʪʘʻ ʙʽʣʴʰʝ. ʎʝ ʟʙʽʣʴʰʝʥʥʷ ʚʝʜʝ ʜʦ ʧʦʩʠʣʝʥʥʷ ʚʠʾʜʘʥʥʷ ʞʝʨʪʚʠ, ʾʾ 

ʧʦʧʫʣʷʮʽʾ ʩʪʘʶʪʴ ʤʝʥʰ ʯʠʩʣʝʥʥʠʤʠ ʡ ʚʽʜʧʦʚʽʜʥʦ ʧʦʛʽʨʰʫʶʪʴʩʷ ʫʤʦʚʠ 

ʚʽʜʪʚʦʨʝʥʥʷ ʭʠʞʘʢʘ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʡʦʛʦ ʯʠʩʝʣʴʥʽʩʪʴ ʟʥʦʚʫ ʟʥʠʞʫʻʪʴʩʷ. 

ʇʦʜʽʙʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʚ ʧʦʧʫʣʷʮʽʷʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʦʙ'ʻʢʪʽʚ ʷʢ ʥʘʩʣʽʜʦʢ ʚʠʣʦʚʫ. ʂʦʣʠ ʾʭʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʝʣʠʢʘ, ʚʠʜʦʙʫʪʦʢ 

ʩʪʘʻ ʦʩʦʙʣʠʚʦ ʚʠʛʽʜʥʠʤ, ʽ ʦʙʩʷʛ ʚʠʣʦʚʫ ʟʨʦʩʪʘʻ, ʦʙʫʤʦʚʣʶʶʯʠ ʨʽʟʢʝ 

ʟʥʠʞʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʩʪʘʜʘ ʪʚʘʨʠʥ. ʗʢʱʦ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʚʠʣʦʚʫ ʯʠʩʝʣʴʥʽʩʪʴ ʦʩʪʘʥʥʽʭ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ, ʧʨʦʤʠʩʝʣ ʧʦ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʨʠʧʠʥʷʻʪʴʩʷ ʡ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʘʜʘ. 

ʈʽʯʥʽ ʢʦʣʠʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʨʽʟʢʽʰʝ ʚʠʨʘʞʝʥʽ ʫ ʬʦʨʤ ʽʟ ʢʦʨʦʪʢʠʤ 

ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ. ʋ ʚʠʜʽʚ ʟ ʜʦʚʛʦʩʪʨʦʢʦʚʦ ʽʩʥʫʶʯʠʤʠ ʧʝʣʘʛʽʯʥʠʤʠ 

ʣʠʯʠʥʢʘʤʠ ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ ʤʝʥʰ ʩʪʽʡʢʘ, ʥʽʞ ʚ ʦʨʛʘʥʽʟʤʽʚ ʽʟ ʧʨʷʤʠʤ 

ʨʦʟʚʠʪʢʦʤ ʘʙʦ ʟ ʥʝʪʨʠʚʘʣʦʶ ʧʝʣʘʛʽʯʥʦʶ ʩʪʘʜʽʻʶ. ʇʝʨʰʽ ʬʦʨʤʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʧʣʽʜʥʽʩʪʶ, ʘʣʝ ʨʘʟʦʤ ʽʟ ʪʠʤ ʽ ʤʘʣʦʶ 

ʞʠʪʪʻʩʪʽʡʢʽʩʪʶ ʟʘʨʦʜʢʽʚ, ʜʘʶʪʴ ʚʠʩʦʢʫ ʯʠʩʝʣʴʥʽʩʪʴ ʚ ʨʦʢʠ ʟʽ ʩʧʨʠʷʪʣʠʚʠʤʠ 

ʫʤʦʚʘʤʠ ʡ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʚ ʨʦʢʠ, ʥʝʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ. 

 

11.7.4 ʅʝʧʝʨʽʦʜʠʯʥʽ ʟʤʽʥʠ  

 

ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʯʠʩʝʣʴʥʽʩʪʴ ʽ ʙʽʦʤʘʩʘ ʧʦʧʫʣʷʮʽʡ ʟʘʟʥʘʶʪʴ ʽʩʪʦʪʥʠʭ 

ʟʤʽʥ, ʱʦ ʥʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʚʝʨʥʝʥʥʷʤ ʜʦ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ. ʊʘʢʽ 

ʥʝʧʝʨʽʦʜʠʯʥʽ ʟʨʫʰʝʥʥʷ ʥʘʩʘʤʧʝʨʝʜ ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʘʮʠʢʣʽʯʥʠʤʠ ʟʤʽʥʘʤʠ 

ʨʝʞʠʤʫ ʚʦʜʦʡʤ, ʟʦʢʨʝʤʘ ʪʠʤʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴʩʷ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ ï 

ʛʽʜʨʦʙʫʜʽʚʥʠʮʪʚʦʤ, ʚʦʜʦʩʧʦʞʠʚʘʥʥʷʤ ʽ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ, ʩʢʠʜʘʥʥʷʤ 

ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʽʥ. ɺʥʘʩʣʽʜʦʢ ʟʘʨʝʛʫʣʶʚʘʥʥʷ ʩʪʦʢʫ ʨʽʢ ʽ ʚʽʜʧʦʚʽʜʥʦʾ ʟʤʽʥʠ 

ʾʭʥʴʦʛʦ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʧʦʧʫʣʷʮʽʾ ʦʜʥʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʟʨʦʩʪʘʶʪʴ, 

ʽʥʰʽ ʩʪʘʶʪʴ ʤʝʥʰ ʯʠʩʣʝʥʥʠʤʠ ʘʙʦ ʟʥʠʢʘʶʪʴ ʟʦʚʩʽʤ. ɿʤʽʥʘ ʚʝʣʠʯʠʥʠ ʩʪʦʢʫ 

ʽʩʪʦʪʥʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ, ʱʦ ʞʠʚʫʪʴ ʫ ʜʽʣʷʥʢʘʭ 

ʤʦʨʽʚ, ʜʝ ʚʠʟʥʘʯʥʠʤ ʻ ʚʧʣʠʚ ʨʽʯʢʦʚʠʭ ʚʦʜ. ʍʘʨʘʢʪʝʨʥʽ ʘʮʠʢʣʽʯʥʽ ʟʤʽʥʠ 

ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʛʽʜʨʦʙʽʦʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʦʟʝʨʘʭ ʟ 
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ʧʽʜʚʠʱʝʥʥʷʤ ʾʭ ʪʨʦʬʥʦʩʪʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ 

ʯʠʩʝʣʴʥʽʩʪʴ ʦʢʩʠʬʽʣʴʥʠʭ ʬʦʨʤ ʘʞ ʜʦ ʧʦʚʥʦʛʦ ʚʠʧʘʜʽʥʥʷ ʜʝʷʢʠʭ ʟ ʥʠʭ, ʫ 

ʪʦʡ ʯʘʩ ʷʢ ʧʦʧʫʣʷʮʽʾ ʦʨʛʘʥʽʟʤʽʚ, ʤʝʥʰ ʚʠʤʦʛʣʠʚʠʭ ʜʦ ʢʠʩʥʶ, ʘʣʝ ʪʠʭ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰʠʭ ʢʽʣʴʢʦʩʪʝʡ ʾʞʽ, ʩʪʘʶʪʴ ʯʠʩʣʝʥʥʽʰʠʤʠ. ʈʽʟʢʽ ʟʤʽʥʠ 

ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʙʦ ʘʢʣʽʤʘʪʠʟʘʮʽʾ, ʟʦʢʨʝʤʘ ʩʪʠʭʽʡʥʦʾ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ 

 

1. ɿʘʛʘʣʴʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʦʧʫʣʷʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ. 

2. ʉʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʡ. 

3. ɺʥʫʪʨʽʧʦʧʫʣʷʮʽʡʥʽ ʚʽʜʥʦʩʠʥʠ. 

4. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʧʫʣʷʮʽʡ. 

5. ɺʽʜʪʚʦʨʝʥʥʷ ʧʦʧʫʣʷʮʽʡ. 

6. ʉʤʝʨʪʥʽʩʪʴ ʽ ʚʠʞʠʚʘʥʽʩʪʴ ʦʩʦʙʠʥ ʚ ʧʦʧʫʣʷʮʽʷʭ ʛʽʜʨʦʙʽʦʥʪʽʚ. 

7. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʧʦʧʫʣʷʮʽʡ. 

8. ɼʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʽ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʡ. 

 

12 ɻɯɼʈʆɹɯʆʎɽʅʆɿʀ 

 

ʇʽʜ ʙʽʦʮʝʥʦʟʦʤ (ʛʽʜʨʦʙʽʦʮʝʥʦʟʦʤ) ʨʦʟʫʤʽʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʘ ʩʠʩʪʝʤʘ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʧʫʣʷʮʽʡ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ, ʱʦ ʥʘʩʝʣʷʶʪʴ ʧʝʚʥʫ ʜʽʣʷʥʢʫ 

ʞʠʪʪʻʚʦʾ ʘʨʝʥʠ (ʙʽʦʪʦʧ, ʘʙʦ ʝʢʦʪʦʧ), ʱʦ ʫʪʚʦʨʶʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʻʜʥʽʩʪʴ 

ʽ ʟʜʽʡʩʥʶʶʪʴ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʥʝʞʠʚʦʶ ʧʨʠʨʦʜʦʶ ʢʦʣʦʦʙʽʛ ʨʝʯʦʚʠʥ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟʟʦʚʥʽ. ɹʽʦʮʝʥʦʟ ʽ ʙʽʦʪʦʧ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʻʜʥʦʩʪʽ ʦʜʠʥ ʟ ʦʜʥʠʤ ʽ ʥʝ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʜʚʘ 

ʚʟʘʻʤʦʜʽʶʯʠʭ ʢʦʤʧʦʥʝʥʪʠ, ʙʫʜʫʯʠ ʜʚʦʤʘ ʩʪʦʨʦʥʘʤʠ ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ ï 

ʝʢʦʩʠʩʪʝʤʠ, ʚʟʘʻʤʦʟʘʣʝʞʥʠʤʠ ʫ ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ; ʙʽʦʪʦʧ ʻ ʦʜʥʦʯʘʩʥʦ ʡ 

ʜʽʣʷʥʢʦʶ ʞʠʪʪʻʚʦʾ ʘʨʝʥʠ, ʽ ʩʫʢʫʧʥʽʩʪʶ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʜʣʷ ʩʚʦʾʭ 

ʤʝʰʢʘʥʮʽʚ. ɹʽʦʮʝʥʦʟʠ ʷʢ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʞʠʪʪʷ ʚʠʥʠʢʣʠ ʡ ʨʦʟʚʠʚʘʣʠʩʷ, 

ʽʩʪʦʨʠʯʥʦ ʚʠʜʦʟʤʽʥʶʶʯʠʩʴ ʫ ʧʨʦʮʝʩʽ ʩʪʘʥʦʚʣʝʥʥʷ ʙʽʦʪʠʯʥʦʛʦ ʢʦʣʦʦʙʽʛʫ ʥʘ 

ɿʝʤʣʽ. 

ɿʚʠʯʘʡʥʦ ʙʽʦʮʝʥʦʟʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʘʚʪʦʪʨʦʬʽʚ ʽ ʛʝʪʝʨʦʪʨʦʬʽʚ, ʨʽʜʰʝ ï 

ʪʽʣʴʢʠ ʽʟ ʦʩʪʘʥʥʽʭ ʽ ʪʦʜʽ ʻ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʽʩʥʫʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʝʥʝʨʛʽʾ 

ʘʣʦʭʪʦʥʥʦʾ (ʱʦ ʥʘʜʭʦʜʠʪʴ ʟʟʦʚʥʽ) ʆʈ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʙʽʦʮʝʥʦʟʠ 

ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʧʦʚʥʦʯʣʝʥʥʠʤʠ. ʋ ʨʷʜʽ ʚʦʜʦʡʤ ʙʽʦʮʝʥʦʟʠ, 

ʙʫʜʫʯʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʧʦʚʥʦʯʣʝʥʥʠʤʠ, ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʽʩʥʫʶʪʴ ʟʘ ʨʘʭʫʥʦʢ 

ʝʥʝʨʛʽʾ ʆʈ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʽʟ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ, ʪʦʙʪʦ ʪʠʭ, ʱʦ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʥʘʟʝʤʥʠʤʠ ʝʢʦʩʠʩʪʝʤʘʤʠ. ɺʠʩʣʦʚʣʶʻʪʴʩʷ ʜʫʤʢʘ, ʱʦ ʢʨʽʤ 

ʘʚʪʦ- ʽ ʛʝʪʝʨʦʪʨʦʬʽʚ ʜʦʮʽʣʴʥʦ ʚʠʜʽʣʷʪʠ ʱʝ ʦʜʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʛʨʫʧʫ, ʷʢʫ 

ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʩʦʙʣʠʚʠʡ ʢʦʤʧʦʥʝʥʪ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʧʦʚʥʦʯʣʝʥʥʠʭ 

ʙʽʦʮʝʥʦʟʽʚ. ʎʝ ʘʟʦʪʬʽʢʩʘʪʦʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʚ'ʷʟʘʥʠʤ ʘʟʦʪʦʤ 

ʘʚʪʦʪʨʦʬʽʚ, ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʠʥʴʦ-ʟʝʣʝʥʠʤʠ, ʩʘʧʨʦʪʨʦʬʘʤʠ 
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(ʚʽʣʴʥʦʞʠʚʫʯʠʤʠ ʙʘʢʪʝʨʽʷʤʠ), ʙʽʦʪʨʦʬʘʤʠ (ʙʘʢʪʝʨʽʷʤʠ ʡ ʘʢʪʠʥʦʤʽʮʝʪʘʤʠ, 

ʩʠʤʙʽʦʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʘʚʪʦʪʨʦʬʘʤʠ).                                                          

ɺʢʨʘʡ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʽʦʮʝʥʦʟʽʚ ʧʨʦʥʠʢʥʝʥʥʷ ʾʭʥʽʭ ʝʣʝʤʝʥʪʽʚ ʫ 

ʩʫʩʽʜʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʽ ʥʘʚʧʘʢʠ. ʋ ʟʚ'ʷʟʢʫ ʽʟ ʮʠʤ ʤʝʞʘ ʤʽʞ ʦʢʨʝʤʠʤʠ 

ʙʽʦʮʝʥʦʟʘʤʠ ʟʚʠʯʘʡʥʦ ʥʝ ʙʫʚʘʻ ʨʽʟʢʦʶ, ʽ ʚ ʤʽʩʮʽ ʾʭʥʴʦʛʦ ʟʽʪʢʥʝʥʥʷ ʽʩʥʫʻ 

ʜʝʷʢʘ ʧʝʨʝʭʽʜʥʘ ʟʦʥʘ, ʱʦ ʦʜʝʨʞʘʣʘ ʥʘʟʚʫ ʝʢʦʪʦʥ. ʏʘʩʪʦ ʚʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʝʣʝʥʥʷʤ ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʽ ʨʷʩʥʠʤ, ʥʽʞ ʫ 

ʩʫʤʽʞʥʠʭ ʙʽʦʮʝʥʦʟʘʭ. ʊʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʪʷ ʡ ʯʠʩʣʝʥʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʥʘ ʩʪʠʢʫ ʫʛʨʫʧʦʚʘʥʴ ʦʜʝʨʞʘʣʘ ʥʘʟʚʫ ʢʨʘʡʦʚʦʛʦ ʝʬʝʢʪʫ. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʫʣʷʮʽʷʤʠ ʙʽʦʮʝʥʦʟ ʷʢ ʩʠʩʪʝʤʘ ʚʠʱʦʛʦ ʨʘʥʛʫ 

ʽʥʪʝʛʨʦʚʘʥʠʡ ʤʝʥʰ ʞʦʨʩʪʢʦ. ʁʦʛʦ ʮʽʣʽʩʥʽʩʪʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʽ ʩʪʨʫʢʪʫʨʥʽʡ ʻʜʥʦʩʪʽ ʚʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʪʘʢ, ʱʦ 

ʟʤʽʥʘ ʦʜʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝʛʘʡʥʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʩʪʘʥʽ ʚʩʽʻʾ ʩʠʩʪʝʤʠ. 

ʄʽʞ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʫʟʣʘʤʠ ʙʽʦʮʝʥʦʟʫ ʽʩʥʫʻ ʩʢʣʘʜʥʘ 

ʢʦʨʝʣʷʮʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʚʦʨʦʪʥʠʭ ʟʚ'ʷʟʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʽʩʪʴ 

ʩʠʩʪʝʤʠ ʚ ʫʤʦʚʘʭ ʜʝʬʦʨʤʫʶʯʠʭ ʚʧʣʠʚʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʱʦ 

ʚʦʥʠ ʥʝ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʙʽʦʮʝʥʦʟʫ. ʊʘʢʽ 

ʫʤʦʚʠ ʩʢʣʘʜʘʶʪʴʩʷ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ, ʪʦʤʫ ʙʽʦʮʝʥʦʟʠ ʥʝ ʤʦʞʥʘ ʚʽʜʥʦʩʠʪʠ 

ʜʦ ʩʠʩʪʝʤ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʩʘʤʦʨʝʛʫʣʷʮʽʾ, ʱʦ ʯʘʩʪʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʣʠʰʝ 

ʚ ʟʜʘʪʥʦʩʪʽ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʽʩʥʫʚʘʪʠ ʚ ʨʽʚʥʦʚʘʞʥʦ-

ʟʤʽʥʥʦʤʫ ʩʪʘʥʽ. 

ʗʢ ʫʩʷʢʘ ʙʽʦʣʦʛʽʯʥʘ ʩʠʩʪʝʤʘ, ʙʽʦʮʝʥʦʟ ʷʚʣʷʻ ʩʦʙʦʶ ʩʧʽʣʴʥʽʩʪʴ 

ʚʟʘʻʤʦʜʽʶʯʠʭ ʦʜʠʥ ʟ ʦʜʥʠʤ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʧʦ ʩʚʦʾʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʥʝ 

ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʾʾ ʝʣʝʤʝʥʪʽʚ. ɺʟʘʻʤʦʜʽʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ 

ʚʩʽʡ ʡʦʛʦ ʩʢʣʘʜʥʦʩʪʽ ʩʢʦʦʨʜʠʥʦʚʘʥʦ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʜʠʥʘʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ ʟʘ ʨʘʭʫʥʦʢ ʨʝʛʫʣʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʦʢʨʝʤʠʭ ʙʽʦʮʝʥʦʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʉʘʤʦʚʽʜʪʚʦʨʝʥʥʷ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʬʦʨʤʽ ʢʦʣʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʽ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʽʟ 

ʧʨʦʜʫʢʪʽʚ ʾʾ ʨʫʡʥʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟʟʦʚʥʽ. 

ʆʜʥʠʤ ʟ ʦʙ'ʻʢʪʠʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʙʽʦʮʝʥʦʟʫ ʤʦʞʝ ʩʣʫʞʠʪʠ 

ʧʝʨʝʚʠʱʝʥʥʷ ʦʙʩʷʛʫ ʢʦʣʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫʩʝʨʝʜʠʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʥʘʜ 

ʦʙʩʷʛʦʤ ʟʦʚʥʽʰʥʴʦʛʦ ʦʙʤʽʥʫ. ɺʥʫʪʨʽʰʥʴʦʙʽʦʮʝʥʦʪʠʯʥʠʡ ʦʙʤʽʥ ʥʝ ʪʽʣʴʢʠ 

ʘʙʩʦʣʶʪʥʦ, ʘʣʝ ʡ ʚʽʜʥʦʩʥʦ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʙʽʦʤʘʩʠ ʡ ʨʦʟʰʠʨʝʥʥʷʤ 

ʧʨʦʩʪʦʨʦʚʠʭ ʛʨʘʥʠʮʴ ʫʛʨʫʧʦʚʘʥʥʷ. ʏʠʤ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʙʽʦʮʝʥʦʟ, ʪʠʤ ʚʠʱʝ ʡʦʛʦ ʩʪʽʡʢʽʩʪʴ. ʇʽʜ ʥʝʶ ʨʦʟʫʤʽʻʪʴʩʷ ʟʙʝʨʝʞʝʥʥʷ 

ʙʽʦʮʝʥʦʟʘʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʪʦʡ 

ʚʠʧʘʜʦʢ, ʢʦʣʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʮʠʢʣʽʯʥʘ ʟʘʢʦʥʦʤʽʨʥʦ ʧʦʚʪʦʨʶʚʘʥʘ ʟʤʽʥʘ 

ʩʪʘʥʽʚ ʫʛʨʫʧʦʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʝʦʬʽʟʠʯʥʠʭ ʮʠʢʣʽʚ. ʊʦʡ ʩʘʤʠʡ 

ʙʽʦʮʝʥʦʟ, ʟʘʣʠʰʘʶʯʠʩʴ ʩʘʤʠʤ ʩʦʙʦʶ, ʚʠʛʣʷʜʘʻ ʡ ʬʫʥʢʮʽʦʥʫʻ ʧʦ-ʨʽʟʥʦʤʫ 

ʥʘʚʝʩʥʽ, ʫʣʽʪʢʫ, ʚʦʩʝʥʠ ʡ ʫʟʠʤʢʫ, ʫʜʝʥʴ ʽ ʚʥʦʯʽ. ʊʘʢʽ ʮʠʢʣʽʯʥʽ ʟʤʽʥʠ 

ʙʽʦʮʝʥʦʟʽʚ ʥʘ ʪʣʽ ʧʝʨʽʦʜʠʯʥʦʾ ʟʤʽʥʠ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ 

ʷʚʠʱʝ ʝʢʦʩʠʩʪʝʤʥʝ. 
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12.1 ʉʪʨʫʢʪʫʨʘ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ 

 

ʉʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʫʛʨʫʧʦʚʘʥʴ ʚʠʨʘʞʝʥʘ ʚ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʧʣʘʥʘʭ. 

ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʧʝʚʥʠʡ ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʙʽʦʮʝʥʦʟʫ ï ʥʘʙʽʨ ʽ ʢʽʣʴʢʽʩʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ   ʨʽʟʥʠʭ ʚʠʜʦʚʠʭ ʧʦʧʫʣʷʮʽʡ, ʞʠʪʪʻʚʠʭ ʬʦʨʤ (ʙʽʦʤʦʨʬ) ʽ 

ʽʥʰʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʨʫʛʠʡ ʧʣʘʥ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ ï ʪʦʡ ʘʙʦ 

ʽʥʰʠʡ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʨʝʪʷ ʬʦʨʤʘ ʾʾ ï 

ʩʫʢʫʧʥʽʩʪʴ ʚʩʽʭ ʟʚ'ʷʟʢʽʚ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʣʘʥʮʶʛʽʚ ʽ ʮʠʢʣʽʚ ʭʘʨʯʫʚʘʥʥʷ, 

ʪʦʧʽʯʥʠʭ, ʬʦʨʠʯʥʠʭ ʽ ʽʥʰʠʭ ʚʟʘʻʤʦʜʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʙʽʦʮʝʥʦʟʽʚ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʩʢʣʘʜʥʦʩʪʽ, ʱʦ, 

ʟʦʢʨʝʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʠʩʣʦʤ ʝʣʝʤʝʥʪʽʚ ʫ ʩʠʩʪʝʤʽ, ʫʧʦʨʷʜʢʦʚʘʥʽʩʪʶ 

ʾʭʥʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʡ ʨʦʟʧʦʜʽʣʫ. ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ 

ʙʽʦʮʝʥʦʟʽʚ ʄʘʢ-ɸʨʪʫʨʦʤ ʚ 1955 ʛ. ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʟʘʛʘʣʴʥʦʚʽʜʦʤʫ ʬʦʨʤʫʣʫ ʂ. ʐʝʥʦʥʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

(ʩʪʫʧʽʥʴ ʫʧʦʨʷʜʢʦʚʘʥʦʩʪʽ) ʩʠʩʪʝʤʠ (ʅ). 

 

12.1.1 ʊʨʦʬʽʯʥʘ ʩʪʨʫʢʪʫʨʘ  
 

ʂʦʣʠ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʪʨʦʬʽʯʥʫ ʨʦʣʴ, ʱʦ ʚʽʜʽʛʨʘʶʪʴ ʛʽʜʨʦʙʽʦʥʪʠ ʚ 

ʙʽʦʮʝʥʦʟʽ, ʪʦ ʩʝʨʝʜ ʥʠʭ ʚʠʜʽʣʷʶʪʴ ʘʚʪʦʪʨʦʬʽʚ ï ʧʨʦʜʫʮʝʥʪʽʚ 

(ʬʦʪʦʩʠʥʪʝʪʠʢʠ ʡ ʭʝʤʦʩʠʥʪʝʪʠʢʠ), ʛʝʪʝʨʦʪʨʦʬʽʚ ï ʤʘʢʨʦʢʦʥʩʫʤʝʥʪʽʚ 

(ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʪʚʘʨʠʥʠ) ʽ ʤʽʢʨʦʢʦʥʩʫʤʝʥʪʽʚ ʘʙʦ ʨʝʜʫʮʝʥʪʽʚ (ʧʝʨʝʚʘʞʥʦ 

ʙʘʢʪʝʨʽʾ, ʘʢʪʠʥʦʤʽʮʝʪʠ, ʛʨʠʙʠ). ʂʦʥʩʫʤʝʥʪʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʭʘʨʯʫʶʪʴʩʷ 

ʧʨʦʜʫʮʝʥʪʘʤʠ ʘʙʦ ʧʨʦʜʫʢʪʘʤʠ ʾʭʥʴʦʛʦ ʨʦʟʧʘʜʫ, ʫʪʚʦʨʶʶʪʴ ʜʨʫʛʠʡ 

ʪʨʦʬʽʯʥʠʡ ʨʽʚʝʥʴ ʙʽʦʮʝʥʦʟʫ. ʊʨʝʪʽʡ ʪʨʦʬʽʯʥʠʡ ʨʽʚʝʥʴ ʚʠʥʠʢʘʻ ʚ ʙʽʦʮʝʥʦʟʽ, 

ʢʦʣʠ ʚ ʥʴʦʤʫ ʧʨʠʩʫʪʥʽ ʧʦʧʫʣʷʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʱʦ ʞʠʚʫʪʴ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʾʜʘʥʥʷ ʦʨʛʘʥʽʟʤʽʚ ʜʨʫʛʦʛʦ ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ, ʽ ʪ.ʜ. ʆʨʛʘʥʽʟʤʠ ʜʨʫʛʦʛʦ, 

ʪʨʝʪʴʦʛʦ ʡ ʥʘʩʪʫʧʥʦʛʦ ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʽʚ ʚʽʜʧʦʚʽʜʥʦ ʥʘʟʠʚʘʶʪʴʩʷ 

ʢʦʥʩʫʤʝʥʪʘʤʠ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʡ ʥʘʩʪʫʧʥʦʛʦ ʧʦʨʷʜʢʽʚ. ʐʣʷʭ, ʧʦ ʷʢʦʤʫ 

ʆʈ ʧʨʦʜʫʮʝʥʪʽʚ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ ʥʘ ʽʥʰʽʡ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʪʨʦʬʽʯʥʠʤ ʣʘʥʮʶʛʦʤ. ʉʫʢʫʧʥʽʩʪʴ ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʛʽʚ ʫ 

ʙʽʦʮʝʥʦʟʽ ʫʪʚʦʨʶʻ ʡʦʛʦ ʪʨʦʬʽʯʥʫ ʤʝʨʝʞʫ. ʋ ʭʘʨʯʦʚʽʡ ʤʝʨʝʞʽ ʨʦʟʨʽʟʥʷʶʪʴ 

ʣʘʥʮʶʛʠ ʚʠʾʜʘʥʥʷ ʡ ʨʦʟʢʣʘʜʘʥʥʷ. ʇʝʨʰʽ ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʛʦʣʦʟʦʡʥʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ, ʢʦʣʠ ʪʚʘʨʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʾʞʫ ʘʙʦ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ ï 

ʧʘʩʦʚʠʱʥʽ ʣʘʥʮʶʛʠ, ʘʙʦ ʧʨʦʜʫʢʪʠ ʾʭʥʴʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ï ʜʝʪʨʠʪ ï ʜʝʪʨʠʪʥʽ 

ʣʘʥʮʶʛʠ. ʃʘʥʮʶʛʠ ʨʦʟʢʣʘʜʘʥʥʷ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʙʘʢʪʝʨʽʡ, ʛʨʠʙʽʚ ʽ ʽʥʰʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʤʽʥʝʨʘʣʽʟʫʶʪʴ ʆʈ. ʉʚʦʻʨʽʜʥʽ 

ʣʘʥʮʶʛʠ ʭʘʨʯʫʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʥʘ ʦʩʥʦʚʽ ʦʩʤʦʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ 

ʨʦʟʯʠʥʝʥʠʤʠ ʆʈ, ʚʣʘʩʪʠʚʦʛʦ ʙʘʛʘʪʴʦʤ ʙʝʟʭʨʝʙʝʪʥʠʤ ʡ ʭʨʝʙʝʪʥʠʤ 

ʪʚʘʨʠʥʘʤ ʜʦ ʨʠʙ ʚʢʣʶʯʥʦ, ʛʝʪʝʨʦʪʨʦʬʥʠʤ ʛʽʜʨʦʙʽʦʥʪʘʤ, ʘ ʪʘʢʦʞ ʨʷʜʫ 

ʬʦʪʦʪʨʦʬʽʚ ʟ ʪʠʤ ʯʠ ʽʥʰʠʤ ʩʪʫʧʝʥʝʤ ʛʝʪʝʨʦʪʨʦʬʥʦʩʪʽ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ ʨʽʟʥʠʭ ʣʘʥʮʶʛʽʚ ʭʘʨʯʫʚʘʥʥʷ ʚ ʙʽʦʮʝʥʦʟʽ ʜʦʙʨʝ ʚʽʜʙʠʚʘʻ 

ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ. ɺ ʪʨʦʬʽʯʥʽʡ 
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ʤʝʨʝʞʽ ʫʛʨʫʧʦʚʘʥʴ ʦʣʽʛʦʪʨʦʬʥʠʭ ʚʦʜʦʡʤ ʧʝʨʝʚʘʞʘʶʪʴ ʧʘʩʦʚʠʱʥʽ 

ʣʘʥʮʶʛʠ: ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʘʣʦ ʡ ʣʘʥʮʶʛʠ ʨʦʟʢʣʘʜʘʥʥʷ ʚʠʨʘʞʝʥʽ ʩʣʘʙʢʦ. ɿ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʨʦʬʥʦʩʪʽ ʚʦʜ ʚʩʝ ʙʽʣʴʰʝ ʚʽʜʥʦʩʥʝ ʡ ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ 

ʟʜʦʙʫʚʘʶʪʴ ʜʝʪʨʠʪʥʽ ʡ ʨʝʜʫʮʝʥʪʥʽ ʣʘʥʮʶʛʠ. ʆʩʪʘʥʥʽ ʩʪʘʶʪʴ ʤʘʡʞʝ 

ʻʜʠʥʠʤʠ ʚ ʫʛʨʫʧʦʚʘʥʥʷʭ, ʱʦ ʽʩʥʫʶʪʴ ʚ ʫʤʦʚʘʭ ʨʽʟʢʦʛʦ ʜʝʬʽʮʠʪʫ ʢʠʩʥʶ ʡ 

ʜʦʩʪʘʪʢʫ ʤʝʨʪʚʦʾ ʆʈ. ɿ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʦʜʥʦʛʦ ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ ʜʦ 

ʥʘʩʪʫʧʥʦʛʦ ʯʠʩʝʣʴʥʽʩʪʴ ʽ ʟʘʛʘʣʴʥʘ ʙʽʦʤʘʩʘ ʦʩʦʙʠʥ ʥʝʨʽʜʢʦ ʟʥʠʞʫʶʪʴʩʷ, 

ʪʦʤʫ ʱʦ ʥʘ ʢʦʞʥʦʤʫ ʱʘʙʣʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʆʈ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʚʪʨʘʪʘ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʻʪʴʩʷ ʪʘʢ ʟʚʘʥʘ ʧʽʨʘʤʽʜʘ ʯʠʩʝʣ ʽ ʧʽʨʘʤʽʜʘ ʙʽʦʤʘʩ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʫʧʽʥʴ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ 

ʦʜʥʦʛʦ ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ ʜʦ ʽʥʰʦʛʦ. ʆʩʢʽʣʴʢʠ ʜʨʽʙʥʽ ʦʨʛʘʥʽʟʤʠ ʧʨʠ ʜʘʥʽʡ 

ʙʽʦʤʘʩʽ ʟʚʠʯʘʡʥʦ ʩʪʚʦʨʶʶʪʴ ʙʽʣʴʰʝ ʆʈ, ʥʽʞ ʽʩʥʫʶʯʽ ʨʘʟʦʤ ʟ ʥʠʤʠ ʚʝʣʠʢʽ, 

ʪʦ ʥʝ ʟʘʚʞʜʠ ʧʽʨʘʤʽʜʘ ʙʽʦʤʘʩ ʟʘʢʦʥʦʤʽʨʥʦ ʟʚʫʞʫʻʪʴʩʷ ʜʦ ʚʝʨʰʠʥʠ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʽʡ ʙʽʦʤʘʩʽ ʚʦʜʦʨʦʩʪʽ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ 

ʪʘʢʫ ʢʽʣʴʢʽʩʪʴ ʆʈ, ʟʘ ʨʘʭʫʥʦʢ ʷʢʦʛʦ ʟʜʘʪʥʘ ʽʩʥʫʚʘʪʠ ʧʦʧʫʣʷʮʽʷ ʪʚʘʨʠʥ ʟ 

ʙʽʣʴʰʦʶ ʩʫʤʘʨʥʦʶ ʙʽʦʤʘʩʦʶ. ʇʦʜʽʙʥʽ ʧʦʨʫʰʝʥʥʷ ʚʠʢʣʶʯʘʶʪʴʩʷ, ʷʢʱʦ 

ʧʦʨʽʚʥʷʥʥʷ ʚʝʩʪʠ ʟʘ ʝʥʝʨʛʝʪʠʯʥʠʤ ʧʨʠʥʮʠʧʦʤ. ɽʥʝʨʛʽʷ, ʱʦ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʥʘ ʧʝʨʰʦʤʫ ʪʨʦʬʽʯʥʦʤʫ ʨʽʚʥʽ, ʟʘʚʞʜʠ ʙʫʜʝ ʙʽʣʴʰʦʶ, ʥʽʞ 

ʥʘ ʜʨʫʛʦʤʫ; ʱʝ ʤʝʥʰʦʶ ʚʦʥʘ ʚʠʷʚʠʪʴʩʷ ʥʘ ʪʨʝʪʴʦʤʫ ʡ ʥʘʩʪʫʧʥʦʤʫ ʨʽʚʥʷʭ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʨʦʬʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʦʮʝʥʦʟʫ ʤʦʞʝ ʩʣʫʞʠʪʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʥʴʦʤʫ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ ʨʽʟʥʠʭ ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʽʚ, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʦʨʤ ʽʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʭʘʨʯʫʚʘʥʥʷ, ʯʠʩʣʦ ʪʨʦʬʽʯʥʠʭ 

ʟʚ'ʷʟʢʽʚ ʪʘ ʽʥ. ʍʘʨʯʦʚʘ ʩʪʨʫʢʪʫʨʘ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʘ, ʢʦʣʠ ʚʩʽ ʦʩʦʙʠʥʠ ʜʘʥʦʛʦ 

ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʽʻʾ ʪʨʦʬʽʯʥʦʾ ʛʨʫʧʠ ʘʙʦ ʞ ʦʨʛʘʥʽʟʤʠ 

ʽʥʰʠʭ ʪʨʦʬʽʯʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʛʨʘʶʪʴ ʫ ʥʴʦʤʫ ʜʫʞʝ ʤʘʣʫ ʨʦʣʴ. ʅʘʡʙʽʣʴʰ 

ʩʢʣʘʜʥʘ ʭʘʨʯʦʚʘ ʩʪʨʫʢʪʫʨʘ ʙʽʦʮʝʥʦʟʽʚ, ʚ ʷʢʠʭ ʬʦʨʤʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ʭʘʨʯʫʚʘʥʥʷ ʯʠʩʣʝʥʥʽ ʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʜʽʙʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʩʦʙʠʥ. 

ʂʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʩʢʣʘʜʥʦʩʪʽ ʭʘʨʯʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʦʮʝʥʦʟʽʚ ʤʦʞʥʘ 

ʜʘʪʠ ʚ ʦʜʠʥʠʮʷʭ ʽʥʬʦʨʤʘʮʽʾ, ʟʦʢʨʝʤʘ ʩʪʦʩʦʚʥʦ ʜʦ ʨʦʟʤʘʾʪʦʩʪʽ ʣʘʥʮʶʛʽʚ ʽ 

ʪʠʧʽʚ ʞʠʚʣʝʥʥʷ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʪʨʦʬʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʫʜʝ ʪʠʤ 

ʩʢʣʘʜʥʽʰʝ (ʨʽʟʥʦʤʘʥʽʪʥʽʰʝ), ʯʠʤ ʙʽʣʴʰʝ ʚ ʙʽʦʮʝʥʦʟʽ ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʽʚ ʽ ʯʠʤ 

ʙʽʣʴʰ ʩʭʦʞʘ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. ʋ 

ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʽʦʮʝʥʦʟʫ ʚʠʷʚʠʪʴʩʷ ʧʨʷʤʦʶ ʬʫʥʢʮʽʻʶ 

ʯʠʩʣʘ ʪʠʧʽʚ ʭʘʨʯʫʚʘʥʥʷ ʡ ʩʪʫʧʝʥʶ ʨʽʚʥʦʧʨʝʜʩʪʘʚʣʝʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ ʟ 

ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʭʘʨʯʫʚʘʥʥʷ. ʅʘ ʨʷʜʽ ʧʨʠʢʣʘʜʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʠʤ ʚʠʱʝ 

ʙʽʦʤʘʩʘ ʙʽʦʮʝʥʦʟʫ (ʪʦʙʪʦ ʯʠʤ ʙʽʣʴʰʝ ʾʞʽ ʚ ʙʽʦʪʦʧʽ), ʪʠʤ ʦʜʥʦʤʘʥʽʪʥʽʰʝ 

ʡʦʛʦ ʭʘʨʯʦʚʘ ʩʪʨʫʢʪʫʨʘ. ɯʟ ʧʨʦʩʫʚʘʥʥʷʤ ʫ ʪʨʦʧʽʢʠ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʾʞʽ, ʙʽʦʤʘʩʘ ʙʽʦʮʝʥʦʟʽʚ ʧʘʜʘʻ ʡ ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʨʦʬʽʯʥʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ. ʅʘʩʘʤʧʝʨʝʜ, ʙʽʦʮʝʥʦʟʠ ʚʠʩʦʢʠʭ ʰʠʨʦʪ ʤʘʶʪʴ ʥʝ ʥʘʩʪʽʣʴʢʠ 

ʨʦʟʛʘʣʫʞʝʥʫ ʭʘʨʯʦʚʫ ʤʝʨʝʞʫ, ʷʢ ʫ ʪʨʦʧʽʯʥʽʡ ʟʦʥʽ, ʧʨʠʯʦʤʫ ʦʢʨʝʤʽ ʭʘʨʯʦʚʽ 

ʣʘʥʮʶʛʠ ʚʢʨʘʡ ʥʝʨʽʚʥʽ ʟʘ ʧʦʪʫʞʥʽʩʪʶ. ʂʨʽʤ ʮʴʦʛʦ, ʭʘʨʯʦʚʽ ʣʘʥʮʶʛʠ ʚ 

ʪʨʦʧʽʢʘʭ ʟʚʠʯʘʡʥʦ ʟʥʘʯʥʦ ʜʦʚʰʽ, ʥʝʨʽʜʢʦ ʫʪʚʦʨʝʥʽ ʯʦʪʠʨʤʘ-ʧ'ʷʪʴʦʤʘ 

ʣʘʥʢʘʤʠ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ ʚʠʩʦʢʠʭ ʰʠʨʦʪ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ 3ï4-ʯʣʝʥʥʽ 
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ʣʘʥʮʶʛʠ. ʅʘʨʝʰʪʽ, ʪʠʧʠ ʭʘʨʯʫʚʘʥʥʷ ʪʚʘʨʠʥ ʪʨʦʧʽʢʽʚ ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʽ, 

ʥʽʞ ʫ ʚʠʩʦʢʠʭ ʰʠʨʦʪʘʭ. ʇʦʤʽʪʥʦ ʩʧʨʦʱʫʻʪʴʩʷ ʪʨʦʬʽʯʥʘ ʩʪʨʫʢʪʫʨʘ 

ʙʽʦʮʝʥʦʟʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʢʦʨʤʥʦʩʪʽ ʚʦʜʦʡʤ. ʇʦʜʽʙʥʘ ʢʘʨʪʠʥʘ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʡ ʫ ʚʠʧʘʜʢʫ ʨʽʟʢʦʛʦ ʟʙʽʜʥʽʥʥʷ ʬʘʫʥʠ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ 

ʢʨʘʡʥʽʤʠ ʫʤʦʚʘʤʠ ʽʩʥʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʛʽʧʝʨʛʘʣʽʥʥʠʭ ʚʦʜʦʡʤʘʭ, ʜʝ ʚ 

ʤʘʩʦʚʠʭ ʢʽʣʴʢʦʩʪʷʭ ʞʠʚʫʪʴ ʪʽʣʴʢʠ ʜʞʛʫʪʠʢʦʚʽ Dunaliella salina ʽ ʾʭʥʽʡ 

ʩʧʦʞʠʚʘʯ ʨʘʯʦʢ Artemia salina, ʽʥʬʦʨʤʘʮʽʷ ʪʨʦʬʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 0 (ʂʫʷʣʴʥʠʮʴʢʠʡ ʣʠʤʘʥ). ʏʠʤ ʟʙʘʣʘʥʩʦʚʘʥʽʰʝ ʙʽʦʮʝʥʦʟʠ, 

ʪʠʤ ʩʢʣʘʜʥʽʰʝ ʾʭʥʷ ʭʘʨʯʦʚʘ ʩʪʨʫʢʪʫʨʘ. 

 

12.1.2 ɺʠʜʦʚʘ ʩʪʨʫʢʪʫʨʘ  

 

ɼʦ ʩʢʣʘʜʫ ʢʦʞʥʦʛʦ ʙʽʦʮʝʥʦʟʫ ʚʭʦʜʠʪʴ ʜʝʷʢʝ ʯʠʩʣʦ ʚʠʜʽʚ, ʢʦʞʥʠʡ ʟ 

ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʧʫʣʷʮʽʻʶ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʚʝʣʠʯʠʥʠ. ʏʠʩʣʦ ʚʠʜʽʚ ʽ ʾʭʥʷ 

ʯʠʩʣʝʥʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʠʜʦʚʫ ʩʪʨʫʢʪʫʨʫ ʙʽʦʮʝʥʦʟʽʚ. ʍʦʯʘ ʜʦ ʩʢʣʘʜʫ 

ʦʩʪʘʥʥʽʭ ʚʭʦʜʠʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʙʘʛʘʪʦ ʚʠʜʽʚ, ʪʽʣʴʢʠ ʦʜʠʥ ʘʙʦ ʪʨʦʭʠ ʨʽʟʢʦ 

ʚʠʜʽʣʷʶʪʴʩʷ ʧʦ ʩʚʦʾʡ ʙʽʦʤʘʩʽ ʡ ʯʠʩʝʣʴʥʦʩʪʽ. ɺʠʜʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʙʽʦʮʝʥʦʟʽ 

ʥʘʡʙʽʣʴʰʦʶ ʙʽʦʤʘʩʦʶ ʽ ʯʠʩʣʦʤ ʦʩʦʙʠʥ, ʥʘʟʠʚʘʶʪʴʩʷ ʜʦʤʽʥʘʥʪʥʠʤʠ, 

ʣʽʜʠʨʫʶʯʠʤʠ ʘʙʦ ʚʠʜʘʤʠ-ʝʜʠʬʽʢʘʪʦʨʘʤʠ (edifice ï ʪʚʦʨʝʥʥʷ), ʪʽ ʱʦ ʪʨʦʭʠ 

ʧʦʩʪʫʧʘʶʪʴʩʷ ʾʤ ï ʩʫʙʜʦʤʽʥʘʥʪʥʠʤʠ, ʽʥʰʽ ï ʜʨʫʛʦʨʷʜʥʠʤʠ ʡ ʟʦʚʩʽʤ ʨʽʜʢʽ ï 

ʚʠʧʘʜʢʦʚʠʤʠ. ʆʮʽʥʢʘ ʟʥʘʯʝʥʥʷ ʚʠʜʫ ʚ ʙʽʦʮʝʥʦʟʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʙʦʨʫ 

ʧʦʢʘʟʥʠʢʘ ʯʠʩʣʝʥʥʦʩʪʽ. ɺʠʜ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʜʦʤʽʥʘʥʪʥʠʤ ʧʦ ʙʽʦʤʘʩʽ, ʘʣʝ 

ʩʫʙʜʦʤʽʥʘʥʪʥʠʤ ʘʙʦ ʥʘʚʽʪʴ ʜʨʫʛʦʨʷʜʥʠʤ ʧʦ ʯʠʩʝʣʴʥʦʩʪʽ. ʋ ʙʽʦʮʝʥʦʟʽ 

ʚʽʜʥʦʩʥʦ ʚʠʱʝ ʟʥʘʯʝʥʥʷ ʧʦ ʯʠʩʝʣʴʥʦʩʪʽ ʚ ʧʦʧʫʣʷʮʽʡ, ʜʨʽʙʥʠʤʭ ʦʨʛʘʥʽʟʤʽʚ, 

ʧʦ ʙʽʦʤʘʩʽ ï ʫ ʬʦʨʤ ʽʟ ʚʝʣʠʢʠʤʠ ʦʩʦʙʠʥʘʤʠ. ʑʦʙ ʜʘʪʠ ʦʮʽʥʢʫ ʨʦʣʽ ʚʠʜʽʚ 

ʚʽʜʨʘʟʫ ʧʦ ʜʚʦʤ ʧʦʢʘʟʥʠʢʘʤ, ʽʥʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʨʝʜʥʻ ʛʝʦʤʝʪʨʠʯʥʝ ʽʟ 

ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʯʘʩʪʽʰʝ ʩʪʫʧʽʥʴ ʜʦʤʽʥʘʥʪʥʦʩʪʽ 

ʚʠʜʫ ʦʮʽʥʶʶʪʴ ʧʦ ʪʽʡ ʨʦʣʽ, ʷʢʫ ʚʽʥ ʚʽʜʽʛʨʘʻ ʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʯʦʚʠʥ ʽ 

ʝʥʝʨʛʽʾ. ʏʘʩʪʢʘ ʜʦʤʽʥʫʶʯʦʛʦ ʚʠʜʫ ʚ ʙʽʦʮʝʥʦʟʽ ʟʚʠʯʘʡʥʦ ʪʠʤ ʚʠʱʝ, ʯʠʤ 

ʢʽʣʴʢʽʩʥʦ ʙʽʣʴʰʝ ʙʽʦʮʝʥʦʟ. 

ʆʜʥʽʻʶ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʦʮʝʥʦʟʫ ʻ ʚʠʜʦʚʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ (ɺʈ) ï ʯʠʩʣʦ ʚʠʜʽʚ, ʚʽʜʥʝʩʝʥʝ ʜʦ ʦʜʠʥʠʮʽ ʧʨʦʩʪʦʨʫ ʘʙʦ ʯʠʩʣʫ 

ʦʩʦʙʠʥ. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʽʥʜʝʢʩʠ 

ɺʈ. ʅʘʧʨʠʢʣʘʜ, ʤʽʨʦʶ ʩʢʣʘʜʥʦʩʪʽ ʚʠʜʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʤʦʞʝ ʩʣʫʞʠʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʽʥʜʝʢʩ ʂ. ʐʝʥʥʦʥʘ. ʂʨʽʤ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʘʛʘʪʦ ʽʥʰʠʭ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʷʢ ʯʠʩʣʦ ʚʠʜʽʚ ʫ 

ʙʽʦʮʝʥʦʟʽ, ʪʘʢ ʽ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʾʭʥʴʦʾ ʢʽʣʴʢʽʩʥʦʾ ʧʨʝʜʩʪʘʚʣʝʥʦʩʪʽ 

(ʝʢʚʽʪʘʙʽʣʴʥʦʩʪʽ). ʇʦʢʘʟʥʠʢʠ ɺʈ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʦʨʽʚʥʶʚʘʪʠ ʙʽʦʮʝʥʦʟʠ 

ʧʦ ʚʠʜʦʚʦʤʫ ʙʘʛʘʪʩʪʚʫ ʡ ʝʢʚʽʪʘʙʽʣʴʥʦʩʪʽ, ʧʝʚʥʦʶ ʤʽʨʦʶ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʢʽʣʴʢʽʩʥʝ ʚʠʨʘʞʝʥʥʷ ʙʽʦʮʝʥʦʪʠʯʥʦʛʦ ʧʨʠʥʮʠʧʫ ɸ. ʊʠʥʝʤʘʥʥʘ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʷʢʦʛʦ ʧʨʠ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ ʯʠʩʣʦ ʚʠʜʽʚ ʚʝʣʠʢʝ, ʘʣʝ 

ʢʦʞʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʦʩʦʙʠʥ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʧʦʢʘʟʥʠʢ ɺʈ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʠʤ. ʂʦʣʠ ʩʝʨʝʜʦʚʠʱʝ 
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ʥʝʩʧʨʠʷʪʣʠʚʝ, ʚʠʜʽʚ ʩʪʘʻ ʤʘʣʦ, ʯʠʩʣʝʥʥʽʩʪʴ ʜʝʷʢʠʭ ʟ ʥʠʭ ʜʫʞʝ ʚʠʩʦʢʘ, ʘ 

ʽʥʰʠʭ ï ʤʘʣʘ, ʧʦʢʘʟʥʠʢ ɺʈ ʟʥʠʞʫʻʪʴʩʷ. ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʧʨʦʩʪʝʞʝʥʝ 

ʟʥʠʞʝʥʥʷ ʽʥʜʝʢʩʫ ɺʈ ʙʽʦʮʝʥʦʟʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʨʦʬʥʦʩʪʽ ʦʟʝʨ ʽ ʩʪʘʚʢʽʚ. ɺ 

ʥʝʚʝʣʠʢʠʭ ʚʦʜʦʡʤʘʭ, ʥʘʧʨʠʢʣʘʜ ʫ ʩʪʘʚʢʘʭ ʟ ʦʜʥʦʤʘʥʽʪʥʦʶ ʬʘʫʥʦʶ, ʘʣʝ 

ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ, ʚʠʜʦʚʘ ʩʪʨʫʢʪʫʨʘ ʙʽʦʮʝʥʦʟʽʚ ʤʝʥʰ ʩʢʣʘʜʥʘ, 

ʯʠʤ ʫ ʚʝʣʠʢʠʭ ʦʟʝʨʘʭ ʽ ʤʦʨʷʭ. ɺʥʝʩʝʥʥʷ ʙʽʦʛʝʥʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʤʝʥʰʝʥʥʷʤ ɺʈ ʬʽʪʦʧʣʘʥʢʪʦʥʫ; ʧʨʦʪʠʣʝʞʥʫ ʜʽʶ ʤʘʻ ʟʥʠʞʝʥʥʷ 

ʦʩʚʽʪʣʝʥʦʩʪʽ. ɺʩʝ ʮʝ ʜʦʙʨʝ ʽʣʶʩʪʨʫʻ ʪʝ ʟʘʛʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ 

ʟʨʦʩʪʘʻ, ʢʦʣʠ ʧʦʩʣʘʙʣʷʻʪʴʩʷ ʜʽʷ ʦʙʤʝʞʫʶʯʠʭ ʬʘʢʪʦʨʽʚ. ɯʥʬʦʨʤʘʮʽʷ ʥʘ ʦʜʥʫ 

ʦʩʦʙʠʥʫ ʟʚʠʯʘʡʥʦ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʚ ʩʠʣʴʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜʦʡʤʘʭ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʩʪʫʧʝʥʷ ʚʠʜʦʚʦʾ ʧʦʜʽʙʥʦʩʪʽ ʙʽʦʮʝʥʦʟʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʽʥʜʝʢʩʠ ʧʦʜʽʙʥʦʩʪʽ ï ʨʦʟʭʦʜʞʝʥʥʷ, ʟʘʩʥʦʚʘʥʽ ʷʢ ʥʘ 

ʷʢʽʩʥʦʾ, ʪʘʢ ʽ ʥʘ ʢʽʣʴʢʽʩʥʽʡ ʧʨʝʜʩʪʘʚʣʝʥʦʩʪʽ ʚʠʜʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʫ 

ʧʦʨʽʚʥʶʚʘʥʽ ʤʘʩʠʚʠ. 

 

12.1.3 ʍʦʨʦʣʦʛʽʯʥʘ ʡ ʨʦʟʤʽʨʥʘ ʩʪʨʫʢʪʫʨʘ  

 

ʆʜʠʥ ʟ ʧʦʢʘʟʥʠʢʽʚ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ ʙʽʦʮʝʥʦʟʽʚ ï ʩʪʫʧʽʥʴ 

ʫʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʭʦʨʦʣʦʛʽʯʥʦʛʦ (ʧʨʦʩʪʦʨʦʚʦʛʦ) ʨʦʟʧʦʜʽʣʫ ʦʩʦʙʠʥ. 

ʆʯʝʚʠʜʥʦ, ʥʘʡʤʝʥʰ ʫʧʦʨʷʜʢʦʚʘʥʠʡ ʪʦʡ ʙʽʦʮʝʥʦʟ, ʫ ʷʢʦʤʫ ʨʦʟʧʦʜʽʣ 

ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ ʩʪʘʪʠʩʪʠʯʥʦ ʚʠʧʘʜʢʦʚʠʡ. ʊʦʤʫ ʦʜʥʽʻʶ ʟ ʤʽʨ ʭʦʨʦʣʦʛʽʯʥʦʾ 

ʫʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʫʛʨʫʧʦʚʘʥʴ ʤʦʞʝ ʩʣʫʞʠʪʠ ʩʪʫʧʽʥʴ ʨʦʟʭʦʜʞʝʥʥʷ ʤʽʞ 

ʬʘʢʪʠʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʦʩʦʙʠʥ ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʚʠʧʘʜʢʦʚʠʤ. ɼʫʞʝ ʧʨʦʩʪʠʡ 

ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʡ ʦʙʯʠʩʣʝʥʥʷ ʽʥʜʝʢʩ ʘʛʨʝʛʦʚʘʥʦʩʪʽ (ʂʘ) = 1 ï (m /m), ʜʝ m ʡ 

m ï ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʚʩʽʡ ʧʣʦʱʽ ʡ ʫʩʝʨʝʜʠʥʽ ʩʢʫʧʯʝʥʴ. 

ʆʜʥʘ ʟ ʬʦʨʤ ʭʦʨʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ ʙʽʦʮʝʥʦʟʽʚ ʧʦʣʷʛʘʻ ʚ ʾʭ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʨʘʪʠʬʽʢʦʚʘʥʦʩʪʽ, ʱʦ, ʟʦʢʨʝʤʘ, ʚʢʨʘʡ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʧʣʘʥʢʪʦʥʫ. ʆʜʥʠʤ ʟ ʾʾ ʚʠʨʘʞʝʥʴ ʻ ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʜʦ ʪʠʭ ʘʙʦ 

ʽʥʰʠʭ ʛʣʠʙʠʥ ʟ ʫʪʚʦʨʝʥʥʷʤ ʰʘʨʽʚ ʜʦʤʽʥʫʚʘʥʥʷ. ʉʚʦʻʨʽʜʥʽ ʭʦʨʦʣʦʛʽʯʥʽ 

ʝʬʝʢʪʠ ʤʦʞʫʪʴ ʦʙʫʤʦʚʣʶʚʘʪʠʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʮʠʨʢʫʣʷʮʽʾ ʚʦʜ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʉʘʨʛʘʩʦʚʦʤʫ ʤʦʨʽ ʧʽʜ ʯʘʩ ʚʽʪʨʫ ʚʦʜʦʨʦʩʪʽ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ 

ʩʤʫʛʘʤʠ. ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ ʻ ʥʘʩʣʽʜʢʦʤ ʢʦʥʚʝʢʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʚʠʢʣʠʢʘʶʪʴʩʷ ʚʽʪʨʦʤ. ʋ ʩʫʤʽʞʥʠʭ ʟʦʥʘʭ ʢʦʥʚʝʢʮʽʾ ʚʦʜʘ ʦʙʝʨʪʘʻʪʴʩʷ ʚ 

ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ ʽ ʥʘ ʤʽʩʮʽ ʩʪʠʢʫ ʚ ʟʦʥʽ ʢʦʥʚʝʨʛʝʥʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʢʫʧʯʝʥʥʷ ʚʦʜʦʨʦʩʪʝʡ. ʋ ʮʠʭ ʞʝ ʟʦʥʘʭ ʫʟʜʦʚʞ ʣʽʥʽʡ ʢʦʥʚʝʨʛʝʥʮʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʆʈ; ʚʥʘʩʣʽʜʦʢ ʙʽʯʥʦʛʦ ʩʪʠʩʢʫ ʚʦʥʘ ʟʙʠʚʘʻʪʴʩʷ ʚ 

ʥʝʚʝʣʠʢʽ ʟʛʫʩʪʢʠ, ʷʢʽ ʨʘʟʦʤ ʟ ʚʦʜʦʶ, ʱʦ ʧʦʨʠʥʘʻ, ʟʘʭʦʧʣʶʶʪʴʩʷ ʚ ʛʣʠʙʠʥʫ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʦʨʛʘʥʽʢʠ ʫʟʜʦʚʞ ʣʽʥʽʡ ʢʦʥʚʝʨʛʝʥʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʯʠʩʣʝʥʥʽʩʪʶ ʩʧʦʞʠʚʘʶʯʦʛʦ ʾʾ ʟʦʦʧʣʘʥʢʪʦʥʫ ʷʢʦʛʦ ʪʫʪ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ, ʥʽʞ 

ʫ ʩʫʤʽʞʥʠʭ ʜʽʣʷʥʢʘʭ. ʅʘʨʝʰʪʽ, ʚʘʛʦʤʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʠʥʦʩ 

ʧʣʘʥʢʪʦʥʫ ʚ ʛʣʠʙʠʥʫ ʚ ʟʦʥʽ ʢʦʥʚʝʨʛʝʥʮʽʾ. ʋ ʟʦʥʽ ʜʠʚʝʨʛʝʥʮʽʡ ʧʽʜʥʷʪʪʷ 

ʛʣʠʙʠʥʥʠʭ ʚʦʜ, ʧʦʟʙʘʚʣʝʥʠʭ ʧʣʘʥʢʪʦʥʫ, ʩʪʚʦʨʶʻ ʽʥʰʫ ʚʝʨʪʠʢʘʣʴʥʫ 

ʩʪʨʫʢʪʫʨʫ ʫʛʨʫʧʦʚʘʥʥʷ. 
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12.1.4 ʈʦʟʤʽʨʥʘ ʩʪʨʫʢʪʫʨʘ  
 

ʙʽʦʮʝʥʦʟʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴ 

ʧʦʧʫʣʷʮʽʾ ʧʨʦʜʫʮʝʥʪʽʚ, ʢʦʥʩʫʤʝʥʪʽʚ ʽ ʨʝʜʫʮʝʥʪʽʚ. ʈʦʟʤʽʨʥʠʡ ʩʢʣʘʜ 

ʧʦʧʫʣʷʮʽʡ ï ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʤʦʤʝʥʪ ʫ ʾʭʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ, ʪʦʤʫ ʱʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʦʩʦʙʠʥ ʚʝʣʠʯʠʥʘ ʾʭʥʴʦʾ ʚʽʜʥʦʩʥʦʾ ʧʦʚʝʨʭʥʽ ʡ ʚʽʜʧʦʚʽʜʥʦ 

ʝʥʝʨʛʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʘʜʘʶʪʴ. ʇʦʤʽʯʝʥʦ, ʱʦ ʚʝʣʠʢʽ ʪʘʢʩʦʥʠ ʚʦʜʥʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʫʪʚʦʨʶʶʪʴ ʨʦʟʤʽʨʥʽ ʛʨʫʧʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʚ 

10
0,5 
ʘʙʦ ʢʨʘʪʥʝ ʮʽʡ ʚʝʣʠʯʠʥʽ ʨʘʟʽʚ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʧʦʨʷʜʢʫ ʨʦʟʤʽʨʥʦʾ ʛʨʫʧʠ 

ʟʥʠʞʫʶʪʴʩʷ ʪʝʤʧ ʨʦʟʤʥʦʞʝʥʥʷ ʡ ʯʠʩʝʣʴʥʽʩʪʴ ʦʩʦʙʠʥ, ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʾʭʥʷ 

ʦʨʛʘʥʽʟʘʮʽʷ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ. 

 

12.2 ʄʽʞʧʦʧʫʣʷʮʽʡʥʽ ʚʽʜʥʦʩʠʥʠ ʚ ʛʽʜʨʦʙʽʦʮʝʥʦʟʘʭ 

 

ʅʘʜʟʚʠʯʘʡʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʚ'ʷʟʢʠ ʧʦʧʫʣʷʮʽʡ ʫ ʙʽʦʮʝʥʦʟʘʭ ʥʘʩʘʤʧʝʨʝʜ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʨʷʤʽ ʡ ʥʝʧʨʷʤʽ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʢʦʥʪʘʢʪ ʤʽʞ ʦʩʦʙʠʥʘʤʠ ʚʟʘʻʤʦʜʽʶʯʠʭ ʧʦʧʫʣʷʮʽʡ, ʬʦʨʤʘ 

ʷʢʦʛʦ ʚʠʨʦʙʣʷʣʘʩʷ ʽʩʪʦʨʠʯʥʦ, ʫ ʜʨʫʛʦʤʫ ï ʪʘʢʠʭ ʘʜʘʧʪʘʮʽʾ ʚ ʦʩʦʙʠʥ 

ʚʟʘʻʤʦʜʽʶʯʠʭ ʧʦʧʫʣʷʮʽʡ ʥʝʤʘʻ, ʽ ʚ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʚʦʥʠ 

ʧʨʠʩʪʦʩʦʚʫʚʘʣʠʩʷ ʣʠʰʝ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʜʠʥ ʦʜʥʦʛʦ. ʇʨʷʤʽ 

ʡ ʥʝʧʨʷʤʽ ʟʚ'ʷʟʢʠ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʚ ʩʘʤʠʭ ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʚʟʘʻʤʦʜʽʡ, 

ʩʝʨʝʜ ʷʢʠʭ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʦʟʥʘʢʦʶ ʤʦʞʥʘ, ʟʦʢʨʝʤʘ, ʚʠʜʽʣʠʪʠ ʪʦʧʽʯʥʽ, 

ʪʨʦʬʽʯʥʽ, ʬʘʙʨʠʯʥʽ ʡ ʬʦʨʠʯʥʽ. ʇʝʨʰʘ ʬʦʨʤʘ ʟʚ'ʷʟʢʫ ï ʚʠʧʘʜʦʢ, ʢʦʣʠ 

ʦʩʦʙʠʥʠ ʧʦʧʫʣʷʮʽʾ ʦʜʥʦʛʦ ʚʠʜʫ ʢʦʥʜʠʮʽʦʥʫʶʪʴ (ʚʠʜʦʟʤʽʥʶʶʪʴ) ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʽʥʰʦʛʦ (ʥʘʧʨʠʢʣʘʜ, ʘʝʨʘʮʽʷ ʚʦʜʠ 

ʬʦʪʦʩʠʥʪʝʪʠʢʘʤʠ). ʊʨʦʬʽʯʥʽ ʟʚ'ʷʟʢʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʭʘʨʯʫʚʘʥʥʽ ʦʩʦʙʠʥ 

ʦʜʥʦʛʦ ʚʠʜʫ ʟʘ ʨʘʭʫʥʦʢ ʞʠʚʠʭ ʦʩʦʙʠʥ ʽʥʰʦʛʦ ʚʠʜʫ, ʧʨʦʜʫʢʪʽʚ ʾʭʥʴʦʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʘʙʦ ʾʭʥʽʭ ʤʝʨʪʚʠʭ ʟʘʣʠʰʢʽʚ. ʗʢʱʦ ʦʩʦʙʠʥʠ ʦʜʥʦʛʦ ʚʠʜʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʽʥʰʦʛʦ, ʾʭʥʴʦʾ ʯʘʩʪʠʥʠ ʘʙʦ ʤʝʨʪʚʽ ʟʘʣʠʰʢʠ 

ʜʣʷ çʬʘʙʨʠʢʘʮʽʾè ʩʚʦʾʭ ʩʧʦʨʫʜʞʝʥʴ, ʤʘʻ ʤʽʩʮʝ ʬʘʙʨʠʯʥʠʡ ʟʚ'ʷʟʦʢ. ʌʦʨʠʯʥʽ 

ʟʚ'ʷʟʢʠ ʚʠʥʠʢʘʶʪʴ, ʢʦʣʠ ʧʝʨʝʤʽʱʝʥʥʷ ʦʩʦʙʠʥ ʦʜʥʦʛʦ ʚʠʜʫ ʟʘʢʦʥʦʤʽʨʥʦ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʽʥʰʦʛʦ. ʏʘʩʪʠʥʦʶ ʩʢʣʘʜʥʦʾ ʤʝʨʝʞʽ ʚʟʘʻʤʠʥ 

ʫ ʙʽʦʮʝʥʦʟʽ ʻ ʢʦʥʩʦʨʮʽʾ ï ʩʠʩʪʝʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʨʛʘʥʽʟʤʽʚ 

ʜʝʪʝʨʤʽʥʘʥʪʽʚ ʽ ʟʘʣʝʞʥʠʭ ʚʽʜ ʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʩʦʨʪʽʚ. 

ʊʨʦʬʦʢʦʥʩʦʨʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʜʝʪʝʨʤʽʥʘʥʪʦʤ ʪʨʦʬʽʯʥʦ, ʪʦʧʦʢʦʥʩʦʨʪʠ ï 

ʪʦʧʽʯʥʦ ʽ ʪ.ʜ. ʂʦʥʩʦʨʮʽʡʥʽ ʟʚ'ʷʟʢʠ ʚʝʜʫʪʴ ʜʦ ʚʠʨʦʙʣʝʥʥʷ ʚ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʚʟʘʻʤʦʟʫʤʦʚʣʝʥʦʩʪʽ ʾʭʥʽʭ ʬʫʥʢʮʽʡ, ʜʦ ʧʦʩʠʣʝʥʥʷ ʙʽʦʮʝʥʦʪʠʯʥʠʭ ʚʟʘʻʤʦʜʽʡ. 

ɿʘ ʩʚʦʾʤ ʙʽʦʣʦʛʽʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʧʦʧʫʣʷʮʽʷʤʠ 

ʚʢʨʘʡ ʨʽʟʥʦʤʘʥʽʪʥʽ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʦʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʪʘʢʠʭ ʬʦʨʤʘʭ, ʷʢ 

ʭʠʞʘʮʪʚʦ ʡ ʧʘʨʘʟʠʪʠʟʤ, ʢʦʥʢʫʨʝʥʮʽʷ ʡ ʥʝʡʪʨʘʣʽʟʤ, ʧʨʦʪʦʢʦʦʧʝʨʘʮʽʷ ʡ 

ʤʫʪʫʘʣʽʟʤ, ʢʘʨʧʦʟʠ, ʢʦʤʝʥʩʘʣʽʟʤ ʽ ʘʤʝʥʩʘʣʽʟʤ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʡ 

ʧʨʠʛʥʽʯʝʥʥʷ (ʪʘʙʣ. 12.1). 
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ʊʘʙʣʠʮʷ 12.1 

ɼʝʷʢʽ ʬʦʨʤʠ ʚʟʘʻʤʠʥ ʤʽʞ ʧʦʧʫʣʷʮʽʷʤʠ 

 

ʊʠʧʠ ʚʟʘʻʤʦʜʽʡ ɺʠʜ 

ɸ 

ɺʠʜ 

ɹ 

ʍʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ 

ʅʝʡʪʨʘʣʽʟʤ 0 0 ʇʦʧʫʣʷʮʽʾ ʥʝ ʚʧʣʠʚʘʶʪʴ ʦʜʥʘ ʥʘ ʦʜʥʫ 

ʄʫʪʫʘʣʽʟʤ + + ɺʟʘʻʤʦʜʽʷ ʩʧʨʠʷʪʣʠʚʘ ʜʣʷ ʦʙʦʭ 

ʧʦʧʫʣʷʮʽʡ ʽ ʻ ʦʙʣʽʛʘʪʥʦʶ 

ʇʨʦʪʦʢʦʦʧʝʨʘʮʽʷ + + ɺʟʘʻʤʦʜʽʷ ʩʧʨʠʷʪʣʠʚʘ ʜʣʷ ʦʙʦʭ 

ʧʦʧʫʣʷʮʽʡ ʽ ʥʝ ʻ ʦʙʣʽʛʘʪʥʦʶ 

ʂʦʥʢʫʨʝʥʮʽʷ ï ï ʂʦʞʥʘ ʟ ʧʦʧʫʣʷʮʽʡ ʧʨʠʛʥʽʯʫʻ ʽʥʰʫ 

ʍʠʞʘʮʪʚʦ + ï ʇʦʧʫʣʷʮʽʷ ʭʠʞʘʢʘ (ɸ) ʚʠʥʠʱʫʻ 

ʧʦʧʫʣʷʮʽʶ ʞʝʨʪʚʠ (ɹ) 

ʇʘʨʘʟʠʪʠʟʤ + ï ʇʦʧʫʣʷʮʽʷ ʧʘʨʘʟʠʪʫ (ɸ) ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʧʦʧʫʣʷʮʽʶ ʞʝʨʪʚʠ (ɹ), ʷʢʘ ʟʘʟʥʘʻ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʝʨʰʦʾ 

ʂʘʨʧʦʟʠ ʡ 

ʢʦʤʝʥʩʘʣʽʟʤ 

+ 0 ʇʦʧʫʣʷʮʽʷ ʢʦʤʝʥʩʘʣʘ (ɸ) ʦʪʨʠʤʫʻ 

ʚʠʛʦʜʫ ʚʽʜ ʧʦʧʫʣʷʮʽʾ ʚʠʜʫ (ɹ), ʷʢʠʡ ʥʝ 

ʟʘʟʥʘʻ ʰʢʦʜʠ ʚʽʜ ʚʠʜʫ ɸ 

ɸʤʝʥʩʘʣʽʟʤ ï 0 ʇʦʧʫʣʷʮʽʷ ʚʠʜʫ ɸ ʧʨʠʛʥʽʯʫʻʪʴʩʷ, 

ʧʦʧʫʣʷʮʽʷ ʚʠʜʫ ɹ ʥʝ ʟʘʟʥʘʻ ʙʫʜʴ-ʷʢʦʛʦ 

ʚʧʣʠʚʫ 

 

12.2.1 ʅʝʡʪʨʘʣʽʟʤ ʽ ʢʦʥʢʫʨʝʥʮʽʷ  
 

ʅʝʡʪʨʘʣʽʟʤ ʽ ʢʦʥʢʫʨʝʥʮʽʷ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ 

ʚʟʘʻʤʠʥʠ ʤʽʞ ʧʦʧʫʣʷʮʽʷʤʠ ʛʽʜʨʦʙʽʦʥʪʽʚ ʦʜʥʦʛʦ ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ. ɿʦʢʨʝʤʘ, 

ʥʝʡʪʨʘʣʴʥʽ ʚʽʜʥʦʩʠʥʠ ʟʚʠʯʘʡʥʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʜʦʤʽʥʫʶʯʠʭ ʚʠʜʽʚ 

ʜʘʥʦʛʦ ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ. ɺ 1934 ʨ. ɻ. ʌ. ɻʘʫʟʝ ʚʩʪʘʥʦʚʠʚ ʧʨʘʚʠʣʦ (ʱʦ 

ʟʛʦʜʦʤ ʦʜʝʨʞʘʣʦ ʥʘʟʚʫ ʧʨʠʥʮʠʧʫ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ ʘʙʦ ʧʨʠʥʮʠʧʫ 

ɻʘʫʟʝ), ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʩʧʦʨʽʜʥʝʥʽ ʚʠʜʠ, ʱʦ ʟʘʡʤʘʶʪʴ ʧʦʜʽʙʥʽ 

ʝʢʦʣʦʛʽʯʥʽ ʥʽʰʽ, ʥʝ ʤʦʞʫʪʴ ʩʧʽʚʽʩʥʫʚʘʪʠ ʨʘʟʦʤ. ʈʝʟʫʣʴʪʘʪ ʢʦʥʢʫʨʝʥʮʽʾ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʜʽʚ ʽ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ 

ʙʣʠʟʴʢʽ ʚʠʜʠ ʘʙʦ ʟʤʽʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ ʚ ʧʨʦʩʪʦʨʽ ʧʦ ʛʨʘʜʽʻʥʪʫ ʪʦʛʦ ʘʙʦ 

ʽʥʰʦʛʦ ʬʘʢʪʦʨʘ, ʘʙʦ ʟʘʡʤʘʶʪʴ ʨʽʟʥʽ ʝʢʦʣʦʛʽʯʥʽ ʥʽʰʽ. ɯʥʦʜʽ ʚ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽ 

ʻ ʢʽʣʴʢʘ ʤʘʩʦʚʠʭ ʚʠʜʽʚ ʦʜʥʦʛʦ ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ ʟ ʧʦʜʽʙʥʠʤ ʪʠʧʦʤ 

ʭʘʨʯʫʚʘʥʥʷ, ʘʣʝ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʥʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʙʦ ʨʦʟʙʽʞʥʽʩʪʴ 

ʧʘʩʦʚʠʱ, ʘʙʦ ʚʦʥʠ ʪʨʠʤʘʶʪʴʩʷ ʥʘ ʨʽʟʥʽʡ ʛʣʠʙʠʥʽ ʘʙʦ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ 

ʜʥʘ. ʇʨʠʥʮʠʧ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ ʥʝ ʟʘʚʞʜʠ ʩʪʦʩʫʻʪʴʩʷ 

ʜʦʤʽʥʫʶʯʠʭ ʚʠʜʽʚ. ʄ. ʍʘʪʯʠʥʩʦʥ ʫ 1961 ʨ. ʧʦʢʘʟʘʚ, ʱʦ ʮʝʡ ʧʨʠʥʮʠʧ ʥʝ ʜʽʻ, 

ʢʦʣʠ ʯʘʩ ʧʦʤʽʪʥʠʭ ʩʝʟʦʥʥʠʭ ʟʤʽʥ ʩʝʨʝʜʦʚʠʱʘ ʤʝʥʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ ʪʦʤʫ, 

ʷʢʝ ʧʦʪʨʽʙʥʦ ʜʣʷ ʚʠʪʠʩʥʝʥʥʷ ʦʜʥʦʛʦ ʚʠʜʫ ʽʥʰʠʤ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʯʠʤ 

ʢʦʨʦʪʰʝ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʚ ʦʩʦʙʠʥ ʜʘʥʦʛʦ ʚʠʜʫ, ʪʠʤ ʤʝʥʰʝ ʩʪʦʩʫʻʪʴʩʷ ʥʴʦʛʦ 
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ʧʨʠʥʮʠʧ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ. ʎʠʤ, ʟʦʢʨʝʤʘ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʘʢ 

ʟʚʘʥʠʡ çʧʣʘʥʢʪʦʥʥʠʡ ʧʘʨʘʜʦʢʩè ï ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ 

ʜʦʤʽʥʫʶʯʠʭ ʚʠʜʽʚ ʫ ʬʽʪʦʧʣʘʥʢʪʦʥʽ, ʪʨʠʚʘʣʽʩʪʴ ʛʝʥʝʨʘʮʽʡ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ 

ʜʝʷʢʠʤ ʜʥʷʤ ʘʙʦ ʥʘʚʽʪʴ ʛʦʜʠʥʘʤ. ɯʥʰʝ ʧʦʷʩʥʝʥʥʷ çʧʣʘʥʢʪʦʥʥʦʛʦ 

ʧʘʨʘʜʦʢʩʫè ï ʨʦʟʙʽʞʥʽʩʪʴ çʤʽʩʮʴ ʭʘʨʯʫʚʘʥʥʷè, ʱʦ ʚʠʢʣʶʯʘʻ ʢʦʥʢʫʨʝʥʮʽʶ. 

ʂʦʞʥʘ ʚʦʜʦʨʦʩʪʴ ï ʮʝʥʪʨ ʚʠʩʥʘʞʝʥʥʷ ʙʽʦʛʝʥʽʚ, ʱʦ ʟʤʝʥʰʫʶʪʴʩʷ ʜʦ 

ʧʝʨʠʬʝʨʽʾ ʢʣʽʪʠʥʠ. ʊʝʦʨʝʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʙʩʷʛʫ ʟʦʥ ʚʠʩʥʘʞʝʥʥʷ 

ʧʦʢʘʟʫʻ, ʱʦ ʧʝʨʝʢʨʠʚʘʥʥʷ ʮʠʭ ʟʦʥ (ʟʙʽʛ çʤʽʩʮʴ ʭʘʨʯʫʚʘʥʥʷè) ʧʨʘʢʪʠʯʥʦ 

ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʪʽʣʴʢʠ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʱʝ 3Ā 10
8
 ʢʣϊʜʤ3, ʱʦ ʨʽʜʢʦ 

ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. ʅʘʨʝʰʪʽ, ʚʠʩʣʦʚʣʝʥʘ ʡ ʘʨʛʫʤʝʥʪʫʻʪʴʩʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʛʽʧʦʪʝʟʘ ʨʽʚʥʦʚʘʛʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʨʽʩʪ 

ʧʦʧʫʣʷʮʽʾ ʢʦʞʥʦʛʦ ʚʠʜʫ ʚʦʜʦʨʦʩʪʝʡ ʦʙʤʝʞʫʻʪʴʩʷ ʦʜʥʠʤ ʙʽʦʛʝʥʦʤ ʘʙʦ 

ʩʧʝʮʠʬʽʯʥʦʶ ʢʦʤʙʽʥʘʮʽʻʶ ʟ ʜʝʢʽʣʴʢʦʭ ʙʽʦʛʝʥʽʚ; ʚ ʦʣʽʛʦʪʨʦʬʥʠʭ ʚʦʜʦʡʤʘʭ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʝʚʪʨʦʬʥʠʤʠ ʙʽʣʴʰʝ ʣʽʤʽʪʫʶʯʠʭ ʬʘʢʪʦʨʽʚ, ʽ ʚʽʜʧʦʚʽʜʥʦ, 

ʥʘʩʝʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʽʰʝ. 

ʋ ʟʦʦʧʣʘʥʢʪʦʥʽ ʡ ʟʦʦʙʝʥʪʦʩʽ ʧʨʠʥʮʠʧ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ 

ʚʠʨʘʞʝʥʠʡ ʥʘʡʙʽʣʴʰ ʨʽʟʢʦ ʫ ʬʦʨʤ ʽʟ ʪʨʠʚʘʣʠʤ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ. ɯʥʦʜʽ ʚ 

ʙʽʦʮʝʥʦʟʘʭ ʤʦʞʫʪʴ ʩʧʽʚʽʩʥʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʜʦʤʽʥʘʥʪʥʠʭ ʙʣʠʟʴʢʽ ʚʠʜʠ, ʱʦ 

ʩʧʦʞʠʚʘʶʪʴ ʧʦʜʽʙʥʫ ʾʞʫ, ʘʣʝ ʪʦʜʽ ʚʦʥʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʧʦʩʦʙʦʤ ʾʾ 

ʜʦʙʫʚʘʥʥʷ. ʉʪʫʧʽʥʴ ʢʦʥʢʫʨʝʥʮʽʾ ʯʝʨʝʟ ʾʞʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʜʽʙʥʦʩʪʽ ʩʧʝʢʪʨʽʚ 

ʭʘʨʯʫʚʘʥʥʷ, ʧʦʪʨʝʙʠ ʚ ʢʦʨʤʽ ʡ ʢʽʣʴʢʦʩʪʽ ʾʞʽ, ʥʘʷʚʥʦʾ ʚ ʨʦʟʧʦʨʷʜʞʝʥʥʽ 

ʢʦʥʢʫʨʫʶʯʠʭ ʤʽʞ ʩʦʙʦʶ ʚʠʜʽʚ. ɺʠʭʦʜʷʯʠ ʽʟ ʮʠʭ ʧʦʣʦʞʝʥʴ, ʫʚʝʜʝʥʽ ʧʦʥʷʪʪʷ 

ʦʙʩʷʛʫ, ʥʘʧʨʫʛʠ ʡ ʩʠʣʠ ʢʦʥʢʫʨʝʥʮʽʾ. ʆʙʩʷʛ ʢʦʥʢʫʨʝʥʮʽʾ ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʪʦʾ 

ʯʘʩʪʠʥʠ ʭʘʨʯʦʚʦʛʦ ʨʘʮʽʦʥʫ, ʯʝʨʝʟ ʷʢʫ ʢʦʥʢʫʨʫʶʪʴ ʚʠʜʠ, ʜʦ ʚʩʴʦʛʦ ʾʭʥʴʦʛʦ 

ʨʘʮʽʦʥʫ. ʆʙʩʷʛ ʢʦʥʢʫʨʝʥʮʽʾ (d), ʱʦ ʚʽʜʙʠʚʘʻ ʩʪʫʧʽʥʴ ʭʘʨʯʦʚʦʾ ʧʦʜʽʙʥʦʩʪʽ 

ʦʨʛʘʥʽʟʤʽʚ, ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʠʡ ʧʦ ʬʦʨʤʫʣʽ d = ʉ1 + ʉ2 + ʉ3 + é + ʉʧ, 

ʜʝ Ci ï ʥʘʡʤʝʥʰʝ ʚʽʜʩʦʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʧʝʨʰʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʾʞʽ ʦʜʥʦʛʦ ʽʟ 

ʜʚʦʭ ʢʦʥʢʫʨʝʥʪʽʚ, ʉ2 ï ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʜʨʫʛʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʽ ʪ.ʜ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʩʧʝʢʪʨʽ ʭʘʨʯʫʚʘʥʥʷ ʣʠʯʠʥʦʢ ʜʚʦʭ ʚʠʜʽʚ ʧʦʜʝʥʦʢ ʜʦ 

ʟʘʛʘʣʴʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʯʝʨʝʟ ʷʢʽ ʢʦʥʢʫʨʫʶʪʴ ʦʙʠʜʚʘ ʚʠʜʠ, ʻ ʩʧʽʨʦʛʠʨʘ 

ʡ ʢʣʘʜʦʬʦʨʘ. ʋ ʾʞʽ ʧʝʨʰʦʛʦ ʚʠʜʫ ʣʠʯʠʥʦʢ ʥʘ ʯʘʩʪʢʫ ʩʧʽʨʦʛʠʨʠ ʜʦʚʦʜʠʪʴʩʷ 

ʧʦ ʚʘʟʽ 51%, ʥʘ ʯʘʩʪʢʫ ʢʣʘʜʦʬʦʨʠ ï 30%, ʘ ʚ ʜʨʫʛʠʭ ʟʥʘʯʝʥʥʷ ʮʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʶʪʴ 7 ʽ 45%. ʆʙʩʷʛ ʢʦʥʢʫʨʝʥʮʽʾ 

ʜʦʨʽʚʥʶʚʘʪʠʤʝ: 7 + 30 = 37%. 

ʇʽʜ ʥʘʧʨʫʛʦʶ ʢʦʥʢʫʨʝʥʮʽʾ (i) ʨʦʟʫʤʽʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʨʝʙ 

ʦʨʛʘʥʽʟʤʽʚ-ʩʧʦʞʠʚʘʯʽʚ ʪʽʻʾ ʾʞʽ, ʟʘ ʷʢʫ ʚʦʥʠ ʢʦʥʢʫʨʫʶʪʴ, ʜʦ ʾʾ ʥʘʷʚʥʦʩʪʽ: i = 

[(ʘ1+ʘ2)/b]Ā 100%, ʜʝ ʘ1 ʽ ʘ2 ï ʢʽʣʴʢʽʩʪʴ ʾʞʽ, ʩʧʦʞʠʚʘʥʘ ʟʘ ʜʦʙʫ ʚʽʜʧʦʚʽʜʥʦ 

ʧʝʨʰʠʤ ʽ ʜʨʫʛʠʤ ʚʠʜʘʤʠ, b ï ʙʽʦʤʘʩʘ ʭʘʨʯʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʤʽʩʮʽ 

ʧʝʨʝʙʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʽʚ. 

ʉʠʣʘ ʢʦʥʢʫʨʝʥʮʽʾ (ʝ) ʻ ʜʦʙʫʪʦʢ ʾʾ ʦʙʩʷʛʫ ʥʘ ʥʘʧʨʫʛʫ, ʧʦʤʥʦʞʝʥʠʡ ʥʘ 

ʩʪʫʧʽʥʴ ʟʙʽʛʫ ʧʘʩʦʚʠʱ (q) ʢʦʥʢʫʨʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ: e = dĀ iĀ q. ʉʠʣʘ 

ʢʦʥʢʫʨʝʥʮʽʾ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʢʦʥʢʘʣʽʷʭ, ʢʽʣʴʢʽʩʪʴ ʩʧʦʞʠʚʘʥʦʾ ʡ ʥʘʷʚʥʦʾ ʾʞʽ (ʘ 

ʽ b) ï ʫ ʛʨʘʤʘʭ ʥʘ 1 ʤ
2
. ʇʨʠʥʮʠʧ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ ʢʦʥʢʫʨʝʥʮʽʾ ʯʝʨʝʟ ʾʞʫ 
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ʤʦʞʝ ʙʫʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʽ ʥʘ ʽʥʰʽ ʞʠʪʪʻʚʽ ʨʝʩʫʨʩʠ. ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʭʘʨʯʦʚʠʭ ʢʦʥʢʫʨʝʥʪʽʚ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ ʪʠʤ ʟʥʘʯʥʽʰʝ, ʯʠʤ ʙʽʣʴʰʝ ʟʙʽʛʘʶʪʴʩʷ 

ʾʭʥʽ ʩʧʝʢʪʨʠ ʭʘʨʯʫʚʘʥʥʷ, ʯʠʤ ʤʝʥʰʝ ʢʦʨʤʫ ʫ ʚʦʜʦʡʤʽ ʡ ʚʠʱʝ ʯʠʩʝʣʴʥʽʩʪʴ 

ʩʧʦʞʠʚʘʯʽʚ. 

  

12.2.2 ʍʠʞʘʮʪʚʦ ʡ ʧʘʨʘʟʠʪʠʟʤ  

 

ɺʟʘʻʤʦʜʽʾ ʪʠʧʫ çʭʠʞʘʢ ï ʞʝʨʪʚʘè ʽ çʧʘʨʘʟʠʪ ï ʭʘʟʷʾʥè ʜʦʤʽʥʫʶʪʴ ʫ 

ʚʽʜʥʦʩʠʥʘʭ ʧʦʧʫʣʷʮʽʡ ʩʫʤʽʞʥʠʭ ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʽʚ, ʭʦʯʘ ʡ ʥʝ ʻʜʠʥʽ ʜʣʷ ʥʠʭ. 

ʈʦʣʴ ʭʠʞʘʢʽʚ ʫ ʙʽʦʮʝʥʦʟʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭʥʴʦʶ ʯʠʩʝʣʴʥʽʩʪʶ ʡ ʩʪʫʧʝʥʝʤ 

ʫʨʘʟʣʠʚʦʩʪʽ ʞʝʨʪʚʠ. ʂʦʣʠ ʟʘʭʠʱʝʥʽʩʪʴ ʞʝʨʪʚʠ ʤʘʣʘ, ʘ ʭʠʞʘʢʽʚ ʙʘʛʘʪʦ, ʚʦʥʠ 

ʤʦʞʫʪʴ ʨʽʟʢʦ ʟʥʠʞʫʚʘʪʠ ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʱʦ ʚʨʘʞʘʻʪʴʩʷ. ʗʢʱʦ ʧʨʠ 

ʮʴʦʤʫ ʭʠʞʘʢ ʥʝ ʤʦʞʝ ʧʝʨʝʡʪʠ ʥʘ ʜʦʙʫʚʘʥʥʷ ʽʥʰʦʾ ʾʞʽ, ʡʦʛʦ ʯʠʩʝʣʴʥʽʩʪʴ 

ʪʘʢʦʞ ʟʥʠʞʫʻʪʴʩʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʧʫʣʷʮʽʷ ʩʧʦʞʠʚʘʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʧʦʯʠʥʘʻ 

ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ, ʫʤʦʚʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʭʠʞʘʢʽʚ ʧʦʩʪʫʧʦʚʦ ʧʦʣʽʧʰʫʶʪʴʩʷ, ʽ 

ʾʭ ʩʪʘʻ ʙʘʛʘʪʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʶʻʪʴʩʷ ʨʫʭʣʠʚʘ ʨʽʚʥʦʚʘʛʘ ʤʽʞ ʱʽʣʴʥʽʩʪʶ 

ʧʦʧʫʣʷʮʽʡ ʭʠʞʘʢʘ ʡ ʞʝʨʪʚʠ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʯʝʨʝʟ ʢʦʣʠʚʘʥʥʷ (ʦʩʮʠʣʷʮʽʶ) 

ʯʠʩʝʣʴʥʦʩʪʽ ʦʙʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ. ʂʦʣʠ ʫʨʘʟʣʠʚʽʩʪʴ ʞʝʨʪʚʠ ʥʝʚʝʣʠʢʘ 

(ʥʘʷʚʥʽʩʪʴ ʫʢʨʠʪʪʽʚ ʽ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ), ʭʠʞʘʢ ʫ ʚʽʜʥʦʰʝʥʥʽ ʾʾ 

ʚʠʩʪʫʧʘʻ ʥʝ ʷʢ ʦʩʮʠʣʷʪʦʨ, ʘ ʷʢ ʩʪʘʙʽʣʽʟʘʪʦʨ ʯʠʩʝʣʴʥʦʩʪʽ. ʇʽʜʪʨʠʤʫʶʯʠ 

ʱʽʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʞʝʨʪʚʠ ʥʘ ʜʝʷʢʦʤʫ ʨʽʚʥʽ, ʭʠʞʘʢʠ ʧʦʧʝʨʝʜʞʘʶʪʴ 

ʜʝʤʦʛʨʘʬʽʯʥʽ ʚʠʙʫʭʠ (ʨʽʟʢʽ ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ), ʱʦ ʚʝʜʫʪʴ ʜʦ 

ʚʠʩʥʘʞʝʥʥʷ ʭʘʨʯʦʚʠʭ ʨʝʩʫʨʩʽʚ ʟ ʥʘʩʪʫʧʥʠʤ ʨʽʟʢʠʤ ʩʢʦʨʦʯʝʥʥʷʤ 

ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ, ʱʦ ʟʘʥʘʜʪʦ ʟʙʽʣʴʰʠʣʘʩʷ. ʅʘʨʝʰʪʽ, ʫ ʚʠʧʘʜʢʫ 

ʥʝʯʠʩʣʝʥʥʦʩʪʽ ʭʠʞʘʢʽʚ ʚʦʥʠ ʥʝ ʟʜʽʡʩʥʶʶʪʴ ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʦʧʫʣʷʮʽʶ 

ʞʝʨʪʚʠ, ʥʝ ʧʽʜʩʠʣʶʶʯʠ ʡ ʥʝ ʧʦʩʣʘʙʣʷʶʯʠ ʢʦʣʠʚʘʥʴ ʾʾ ʱʽʣʴʥʦʩʪʽ. ʈʦʣʴ 

ʭʠʞʘʢʽʚ ʫ ʙʽʦʮʝʥʦʟʘʭ ʫʩʢʣʘʜʥʶʻʪʴʩʷ, ʢʦʣʠ ʚʦʥʠ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʝʢʦʣʦʛʽʯʥʦ 

ʙʣʠʟʴʢʽ ʚʠʜʠ, ʟʥʽʤʘʶʪʴ ʝʬʝʢʪ ʾʭʥʴʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʧʦʩʠʣʝʥʠʡ ʧʨʦʤʠʩʝʣ ʩʘʨʜʠʥʠ (ʝʢʚʽʚʘʣʝʥʪ ʭʠʞʘʢʘ) ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʘʥʯʦʫʩʘ. ʋ ʩʠʪʫʘʮʽʷʭ, ʱʦ ʧʦʩʣʘʙʣʷʶʪʴ 

ʢʦʥʢʫʨʝʥʪʥʝ ʚʠʢʣʶʯʝʥʥʷ ʚʠʜʽʚ, ʨʦʣʴ ʭʠʞʘʢʽʚ ʫ ʨʝʛʫʣʶʚʘʥʥʽ ɺʈ ʤʦʞʝ ʥʝ 

ʧʨʦʩʪʝʞʫʚʘʪʠʩʷ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʪʨʦʬʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʙʽʦʮʝʥʦʟʽʚ ʟʥʘʯʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʠʭ ʚʽʜʥʦʩʠʥ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʭʠʞʘʮʪʚʘ ï ʟʨʦʩʪʘʻ; ʟ ʧʝʨʝʭʦʜʦʤ ʜʦ 

ʚʠʱʠʭ ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʽʚ ʚʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ ʭʠʞʘʮʪʚʘ ʧʘʜʘʻ, ʢʦʥʢʫʨʝʥʮʽʾ ï 

ʧʽʜʚʠʱʫʻʪʴʩʷ. ʋ ʙʽʦʮʝʥʦʟʘʭ, ʱʦ ʽʩʥʫʶʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ, ʛʦʩʪʨʦʪʘ ʚʧʣʠʚʫ 

ʭʠʞʘʢʽʚ ʥʘ ʞʝʨʪʚʫ ʟʛʣʘʜʞʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʚ ʝʚʦʣʶʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʨʽʟʥʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ (ʢʦʘʜʘʧʪʘʮʽʾ), ʱʦ ʧʦʧʝʨʝʜʞʘʶʪʴ 

ʨʫʡʥʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʶʯʠʭ ʧʦʧʫʣʷʮʽʡ. ʅʝʦʙʤʝʞʝʥʝ ʚʠʾʜʘʥʥʷ ʤʦʛʣʦ ʙ 

ʧʨʠʚʝʩʪʠ ʜʦ ʧʦʚʥʦʛʦ ʟʥʠʢʥʝʥʥʷ ʞʝʨʪʚʠ ʡ ʥʘʩʪʫʧʥʦʾ ʟʘʛʠʙʝʣʽ ʭʠʞʘʢʽʚ. ʋ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʟʘʻʤʥʘ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʭʠʞʘʢʦʚʽ ʟʘʜʦʚʦʣʝʥʥʷ ʡʦʛʦ ʭʘʨʯʦʚʠʭ ʧʦʪʨʝʙ ʟ ʥʘʡʤʝʥʰʠʤ ʟʙʠʪʢʦʤ ʜʣʷ 

ʧʦʧʫʣʷʮʽʾ ʩʧʦʞʠʚʘʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠʧʠʥʝʥʥʷ ʭʘʨʯʫʚʘʥʥʷ ʚ 

ʧʝʨʽʦʜ ʨʦʟʤʥʦʞʝʥʥʷ ʚʣʘʩʪʠʚʦ ʜʫʞʝ ʙʘʛʘʪʴʦʤ ʭʠʞʘʢʘʤ: ʤʦʨʩʴʢʠʤ ʟʽʨʢʘʤ, 
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ʤʦʣʶʩʢʘʤ, ʨʘʢʦʧʦʜʽʙʥʠʤ, ʜʝʷʢʠʤ ʨʠʙʘʤ ʽ ʽʥʰʠʤ ʪʚʘʨʠʥʘʤ. ʎʽ ʧʝʨʝʨʚʠ ʚ 

ʭʘʨʯʫʚʘʥʥʽ, ʱʦ ʟʙʽʛʘʶʪʴʩʷ ʚ ʯʘʩʽ ʟ ʧʦʷʚʦʶ ʣʠʯʠʥʦʢ ʢʦʨʤʦʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, 

ʤʘʙʫʪʴ, ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʘʢʦʥʦʤʽʨʥʠʡ ʨʝʟʫʣʴʪʘʪ ʩʧʽʣʴʥʦʾ ʝʚʦʣʶʮʽʾ 

ʭʠʞʘʢʽʚ ʽ ʾʭʥʽʭ ʤʘʡʙʫʪʥʽʭ ʞʝʨʪʚ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʾʭʥʴʦʾ ʚʟʘʻʤʥʦʾ 

ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ. 

ʇʘʨʘʟʠʪʠ ʛʨʘʶʪʴ ʫ ʙʽʦʮʝʥʦʟʘʭ ʧʨʠʙʣʠʟʥʦ ʪʫ ʞ ʨʦʣʴ, ʱʦ ʡ ʭʠʞʘʢʠ. ɺ 

ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʚʦʥʠ ʚʠʢʣʠʢʘʶʪʴ ʨʽʟʢʽ ʧʝʨʽʦʜʠʯʥʽ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʧʦʧʫʣʷʮʽʡ, ʱʦ ʚʨʘʞʘʶʪʴʩʷ ʥʠʤʠ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʘʜʘʻ ʯʠʩʝʣʴʥʽʩʪʴ 

ʩʘʤʠʭ ʧʘʨʘʟʠʪʽʚ. ʗʢʱʦ ʯʠʩʝʣʴʥʽʩʪʴ ʧʘʨʘʟʠʪʽʚ ʥʝ ʜʫʞʝ ʚʠʩʦʢʘ ʡ ʨʽʚʝʥʴ 

ʫʨʘʞʝʥʥʷ ʥʠʤʠ ʦʙʤʝʞʝʥʠʡ, ʚʦʥʠ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʨʦʣʴ ʩʪʘʙʽʣʽʟʘʪʦʨʘ 

ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ. ʊʘʢʠʡ ʪʠʧ ʚʽʜʥʦʩʠʥ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦ ʽʩʥʫʶʯʠʭ ʙʽʦʮʝʥʦʟʘʭ. ʂʦʣʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʽʟʢʽ ʧʝʨʝʙʫʜʦʚʠ 

ʙʽʦʮʝʥʦʟʽʚ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʽ ʫ ʚʟʘʻʤʦʜʽʶ 

ʚʩʪʫʧʘʶʪʴ ʧʘʨʘʟʠʪ ʽ ʭʘʟʷʾʥ, ʽʩʪʦʨʠʯʥʦ ʥʝ ʘʜʘʧʪʦʚʘʥʽ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʾʭʥʽ 

ʚʽʜʥʦʩʠʥʠ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʚʢʨʘʡ ʛʦʩʪʨʠʡ ʭʘʨʘʢʪʝʨ. ɼʫʞʝ ʮʽʢʘʚʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘʜ ʜʝʷʢʠʤʠ ʚʠʜʘʤʠ ʧ'ʷʚʦʢ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʘʨʘʟʠʪʫʚʘʥʥʷ ʥʘ 

ʨʠʙʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʘʟʷʾʥʦʤ 

ʢʦʨʤʫ; ʩʪʚʦʨʶʻʪʴʩʷ ʩʠʩʪʝʤʘ çʧʘʨʘʟʠʪ ï ʭʘʟʷʾʥè, ʱʦ ʧʨʘʮʶʻ ʷʢ ʻʜʠʥʝ ʮʽʣʝ. 

 

12.2.3 ʇʨʦʪʦʢʦʦʧʝʨʘʮʽʷ ʡ ʤʫʪʫʘʣʽʟʤ  
 

ʎʽ ʜʚʽ ʬʦʨʤʠ ʚʟʘʻʤʦʚʠʛʽʜʥʠʭ ʚʽʜʥʦʩʠʥ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʣʠʰʝ ʧʦ 

ʩʪʫʧʝʥʶ ʦʙʣʽʛʘʪʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʧʦʧʫʣʷʮʽʡ, ʦʮʽʥʠʪʠ ʷʢʫ ʽʥʦʜʽ ʙʫʚʘʻ ʚʘʞʢʦ. 

ʊʠʧʦʚʠʡ ʧʨʠʢʣʘʜ ʤʫʪʫʘʣʽʟʤʫ, ʢʦʣʠ ʦʜʥʽ ʦʨʛʘʥʽʟʤʠ ʥʝ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʙʝʟ 

ʽʥʰʠʭ, ï ʟʥʘʭʦʜʞʝʥʥʷ ʩʠʤʙʽʦʪʠʯʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʫ ʪʽʣʽ ʥʘʡʧʨʦʩʪʽʰʠʭ, 

ʛʫʙʦʢ, ʢʠʰʢʦʚʦʧʦʨʦʞʥʠʥʥʠʭ ʽ ʭʨʦʙʘʢʽʚ. ʇʨʦʪʦʢʦʦʧʝʨʘʮʽʷ ʯʘʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʟʘʻʤʠʥʘʭ ʜʝʷʢʠʭ ʨʠʙ ʽ ʨʘʢʦʧʦʜʽʙʥʠʭ ʟ 

ʢʠʰʢʦʚʦʧʦʨʦʞʥʠʥʥʠʤʠ ʽ ʛʦʣʢʦʰʢʽʨʠʤʠ. ʉʝʨʝʜ ʱʫʧʘʣʝʮʴ ʤʝʜʫʟʠ-

ʢʦʨʥʝʨʦʪʘ ʭʦʚʘʶʪʴʩʷ ʤʘʣʴʢʠ ʪʨʽʩʢʠ ʡ ʩʪʘʚʨʠʜʠ. ɿ ʛʦʣʢʦʰʢʽʨʠʭ ʫ 

ʧʨʦʪʦʢʦʦʧʝʨʘʮʽʾ ʟ ʨʠʙʘʤʠ, ʢʨʝʚʝʪʢʘʤʠ ʡ ʽʥʰʠʤʠ ʪʚʘʨʠʥʘʤʠ ʥʘʡʯʘʩʪʽʰʝ 

ʧʝʨʝʙʫʚʘʶʪʴ ʤʦʨʩʴʢʽ ʾʞʘʢʠ. ʉʝʨʝʜ ʾʭʥʽʭ ʜʦʚʛʠʭ ʛʦʣʦʢ ʭʦʚʘʶʪʴʩʷ ʤʘʣʝʥʴʢʽ 

ʨʠʙʢʠ. ɼʝʷʢʽ ʟ ʥʠʭ ʚʥʘʩʣʽʜʦʢ ʪʘʢʠʭ ʚʟʘʻʤʠʥ ʥʘʚʽʪʴ ʚʠʨʦʙʠʣʠ ʟʚʠʯʢʫ 

ʧʣʘʚʘʪʠ ʜʦʣʽʣʠʮʴ ʛʦʣʦʚʦʶ, ʱʦ ʧʦʣʝʛʰʫʻ ʚʭʦʜʞʝʥʥʷ ʧʽʜ ʟʘʭʠʩʪ ʛʦʣʦʢ. ɯʥʦʜʽ 

ʾʞʘʢ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʩʦʚʫʻ ʛʦʣʢʠ, ʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʨʠʙʢʘʤ ʦʯʠʩʪʠʪʠ 

ʧʦʚʝʨʭʥʷ ʩʚʦʛʦ ʪʽʣʘ ʚʽʜ ʧʘʨʘʟʠʪʽʚ ʽ ʨʽʟʥʠʭ ʟʘʙʨʫʜʥʝʥʴ. ɿʘʭʠʩʪ ʚʽʜ 

ʝʢʪʦʧʘʨʘʟʠʪʽʚ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʜʫʞʝ ʮʽʢʘʚʠʭ ʬʦʨʤ ʧʨʦʪʦʢʦʦʧʝʨʘʮʽʾ, 

ʢʦʣʠ ʦʩʦʙʠʥʠ ʜʝʷʢʠʭ ʚʠʜʽʚ ʰʫʢʘʶʪʴ ʢʦʥʪʘʢʪʫ ʽʟ ʪʚʘʨʠʥʘʤʠ, ʱʦ ʦʯʠʱʘʶʪʴ 

ʾʭʥʶ ʰʢʽʨʫ ʘʙʦ ʥʘʚʽʪʴ ʨʦʪʦʚʫ ʧʦʨʦʞʥʠʥʫ. ʉʝʨʝʜ ʛʽʜʨʦʙʽʦʥʪʽʚ-ʦʯʠʩʥʠʢʽʚ ʚ 

ʥʘʰ ʯʘʩ ʥʘʨʘʭʦʚʫʶʪʴ 26 ʚʠʜʽʚ ʨʠʙ, 6 ʬʦʨʤ ʢʨʝʚʝʪʦʢ ʽ 1 ʢʨʘʙʘ; ʦʯʝʚʠʜʥʦ, 

çʩʘʥʽʪʘʨʥʘ ʦʙʨʦʙʢʘè ʦʜʥʠʭ ʪʚʘʨʠʥ ʽʥʰʠʤʠ ï ʚʘʞʣʠʚʝ ʡ ʰʠʨʦʢʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʝ ʙʽʦʣʦʛʽʯʥʝ ʷʚʠʱʝ. 

 

12.2.4 ʂʘʨʧʦʟʠ, ʢʦʤʝʥʩʘʣʽʟʤ ʽ ʘʤʝʥʩʘʣʽʟʤ  
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ʇʽʜ ʢʘʨʧʦʟʘʤʠ ʨʦʟʫʤʽʶʪʴʩʷ ʚʩʽ ʬʦʨʤʠ ʩʧʽʚʞʠʪʪʷ, ʚʠʛʽʜʥʽ ʜʣʷ ʦʜʥʽʻʾ ʽʟ 

ʜʚʦʭ ʧʦʧʫʣʷʮʽʡ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝʰʢʽʜʣʠʚʽ ʜʣʷ ʽʥʰʦʾ. ʗʢʱʦ ʢʘʨʧʦʟ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʭʘʨʯʫʚʘʥʥʷʤ ʦʜʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʟʘ ʨʘʭʫʥʦʢ ʽʥʰʦʛʦ ʙʝʟ 

ʟʘʚʜʘʥʥʷ ʟʙʠʪʢʽʚ ʦʩʪʘʥʥʴʦʤʫ, ʛʦʚʦʨʷʪʴ ʧʨʦ ʢʦʤʝʥʩʘʣʽʟʤ. ʆʜʥʦʙʽʯʥʠʡ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʦʜʥʽʻʾ ʧʦʧʫʣʷʮʽʾ ʥʘ ʽʥʰʫ ʙʝʟ ʚʠʪʷʛʫ ʢʦʨʠʩʪʽ ʜʣʷ ʩʝʙʝ 

ʥʘʟʠʚʘʻʪʴʩʷ ʘʤʝʥʩʘʣʽʟʤʦʤ. ʇʝʨʝʨʘʭʦʚʘʥʽ ʚʟʘʻʤʠʥʠ ʛʨʘʶʪʴ ʚʽʜʥʦʩʥʦ ʤʝʥʰʫ 

ʨʦʣʴ, ʥʽʞ ʽʥʰʽ ʬʦʨʤʠ ʚʟʘʻʤʦʜʽʾ ʧʦʧʫʣʷʮʽʡ, ʘʣʝ ʜʦʩʠʪʴ ʰʠʨʦʢʦ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʫʛʨʫʧʦʚʘʥʥʷʭ ʛʽʜʨʦʙʽʦʥʪʽʚ. ʇʨʠʢʣʘʜʦʤ ʢʘʨʧʦʟʽʚ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʴʤʘ ʛʽʜʨʦʙʽʦʥʪʘʤʠ ʚʠʱʠʭ ʨʦʩʣʠʥ ʷʢ ʩʫʙʩʪʨʘʪʫ ʜʣʷ 

ʧʨʠʢʨʽʧʣʝʥʥʷ ʘʙʦ, ʥʘʚʧʘʢʠ, ʧʨʠʢʨʽʧʣʝʥʥʷ ʚʦʜʦʨʦʩʪʝʡ ʜʦ ʪʚʘʨʠʥ. 

ʆʨʛʘʥʽʟʤʠ, ʜʦ ʷʢʠʭ ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʨʦʩʣʠʥʠ ʘʙʦ ʪʚʘʨʠʥʠ, ʟʚʠʯʘʡʥʦ ʥʝ 

ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʾʭʥʴʦʾ ʧʨʠʩʫʪʥʦʩʪʽ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʬʦʨʤʘʤ, ʱʦ 

ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ, ʮʝ ʚʠʛʽʜʥʦ (ʟʥʘʭʦʜʞʝʥʥʷ ʚ ʧʦʪʨʽʙʥʦʤʫ ʰʘʨʽ ʚʦʜʠ, 

ʜʦʜʘʪʢʦʚʠʡ ʩʫʙʩʪʨʘʪ ʜʣʷ ʧʨʠʢʨʽʧʣʝʥʥʷ ʪʘ ʽʥ.). ʏʘʩʪʦ ʷʢ ʫʢʨʠʪʪʷ 

ʛʽʜʨʦʙʽʦʥʪʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʨʦʩʪʽ ʤʘʢʨʦʬʽʪʽʚ ʽ ʢʦʨʘʣʠ, ʩʝʨʝʜ ʷʢʠʭ 

ʭʦʚʘʶʪʴʩʷ ʙʘʛʘʪʦ ʨʠʙ, ʨʘʢʦʧʦʜʽʙʥʽ ʡ ʽʥʰʽ ʪʚʘʨʠʥʠ. ʇʨʠʢʣʘʜʦʤ ʘʤʝʥʩʘʣʽʟʤʫ 

ʤʦʞʝ ʩʣʫʞʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʱʠʪʥʽʚ ʽ ʽʥʰʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʟʘʤʫʣʶʶʪʴ 

ˇʨʫʥʪ, ʥʘ ʨʦʟʚʠʪʦʢ ʚʦʜʦʨʦʩʪʝʡ. 

 

12.2.5 ʉʪʠʤʫʣʷʮʽʷ ʡ ʽʥʛʽʙʽʶʚʘʥʥʷ (ʧʨʠʛʥʽʯʝʥʥʷ)  
 

ɺ ʛʽʜʨʦʙʽʦʮʝʥʦʟʘʭ ʜʫʞʝ ʚʝʣʠʢʫ ʨʦʣʴ ʫ ʚʟʘʻʤʦʜʽʷʭ ʧʦʧʫʣʷʮʽʡ ʛʨʘʶʪʴ 

ʙʽʦʭʽʤʽʯʥʽ ʚʧʣʠʚʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʚʠʜʽʣʝʥʥʷ ʫ ʚʦʜʫ ʨʽʟʥʠʭ 

ʤʝʪʘʙʦʣʽʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʤʦʨʩʴʢʽ ʚʦʜʦʨʦʩʪʽ ʤʦʞʫʪʴ ʚʠʜʽʣʷʪʠ ʫ ʚʦʜʫ ʚ ʬʦʨʤʽ 

ʤʝʪʘʙʦʣʽʪʽʚ ʜʦ 50% ʫʪʚʦʨʝʥʦʾ ʥʠʤʠ ʆʈ. ɹʽʦʭʽʤʽʯʥʽ ʚʟʘʻʤʦʜʽʾ ï ʩʢʣʘʜʥʘ 

ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʠʜʽʣʝʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʝ ʤʝʪʘʙʦʣʽʪʽʚ, 

ʾʭʥʻ ʧʝʨʝʥʝʩʝʥʥʷ ʫ ʧʨʦʩʪʦʨʽ ʡ ʚʧʣʠʚ ʥʘ ʧʦʧʫʣʷʮʽʾ ʽʥʰʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɺ 

ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʦʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʥʘ 

ʽʥʰʽ, ʚ ʽʥʰʠʭ ï ʧʨʠʛʥʽʯʫʶʯʠʡ. ʉʪʠʤʫʣʷʮʽʷ ʡ ʧʨʠʛʥʽʯʝʥʥʷ ʫ ʚʟʘʻʤʦʜʽʶʯʠʭ 

ʧʦʧʫʣʷʮʽʡ ʤʦʞʫʪʴ ʥʦʩʠʪʠ ʦʜʥʦʙʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʘʙʦ ʙʫʪʠ ʚʟʘʻʤʥʠʤʠ. 

ʇʨʦʪʦʢʦʢʦʚʽ ʚʦʜʦʨʦʩʪʽ ʧʨʦʜʫʢʫʶʪʴ ʨʷʜ ʨʝʯʦʚʠʥ, ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ ʨʦʟʚʠʪʦʢ 

ʙʘʢʪʝʨʽʡ; ʫ ʥʝʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʮʽ ʨʝʯʦʚʠʥʠ ʩʪʠʤʫʣʶʶʪʴ ʨʽʩʪ ʩʘʤʠʭ 

ʚʦʜʦʨʦʩʪʝʡ, ʫ ʚʠʩʦʢʠʭ ï ʥʘʚʧʘʢʠ. ʋ ʧʨʠʩʫʪʥʦʩʪʽ ʨʦʛʦʟʘ ʧʨʦʜʫʢʮʽʷ ʦʯʝʨʝʪʫ 

ʟʥʠʞʫʻʪʴʩʷ ʥʘ 40%. ʐʠʨʦʢʦ ʚʽʜʦʤʽ ʬʘʢʪʠ ʚʽʜʩʫʪʥʦʩʪʽ ʙʘʢʪʝʨʽʡ ʥʘ ʧʦʚʝʨʭʥʽ 

ʧʣʘʥʢʪʦʥʥʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʧʨʠʜʫʰʝʥʥʷ ʥʠʤʠ ʨʦʟʚʠʪʢʫ ʙʘʢʪʝʨʽʡ (ʫ ʤʦʤʝʥʪ 

ʘʢʪʠʚʥʦʛʦ ʧʦʜʽʣʫ) ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. ʇʨʦʩʪʝʞʝʥʦ 

ʘʥʪʠʙʽʦʪʠʯʥʫ ʜʽʶ ʥʘ ʙʘʛʘʪʴʦʭ ʙʘʢʪʝʨʽʡ ʝʢʩʪʨʘʢʪʽʚ ʨʷʜʫ ʜʽʘʪʦʤʦʚʠʭ, 

ʭʨʠʟʦʬʽʪʦʚʠʭ ʽ ʜʠʥʦʬʽʪʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ. ʄʦʞʣʠʚʦ, ʱʦ ʧʦʪʝʥʮʽʾ 

ʨʦʟʤʥʦʞʝʥʥʷ ʙʘʢʪʝʨʽʡ ʫ ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ ʩʪʨʠʤʫʶʪʴʩʷ ʥʝ ʜʝʬʽʮʠʪʦʤ 

ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʧʨʠʛʥʽʯʝʥʥʷʤ ʟ ʙʦʢʫ ʬʽʪʦʧʣʘʥʢʪʦʥʫ, ʱʦ ʚʠʩʪʫʧʘʻ ʚ 

ʨʦʣʽ ʙʽʦʮʝʥʦʪʠʯʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ; ʮʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʪʦʡ ʧʘʨʘʜʦʢʩ, ʱʦ ʚ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʙʘʢʪʝʨʽʾ ʧʦ ʪʝʤʧʫ ʨʦʟʤʥʦʞʝʥʥʷ ʽʥʦʜʽ ʧʦʩʪʫʧʘʶʪʴʩʷ 
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ʚʦʜʦʨʦʩʪʷʤ. ɻʦʚʦʨʷʯʠ ʧʨʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʦʜʦʨʦʩʪʝʡ ʥʘ ʙʘʢʪʝʨʽʡ, ʥʝ 

ʩʣʽʜ ʟʘʙʫʚʘʪʠ, ʱʦ ʧʨʠʞʠʪʪʻʚʽ ʚʠʜʽʣʝʥʥʷ ʧʝʨʰʠʭ (ʧʝʨʝʚʘʞʥʦ 

ʧʦʣʽʩʘʭʘʨʠʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ) ï ʦʜʥʝ ʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʭʘʨʯʫʚʘʥʥʷ ʜʨʫʛʠʭ. 

ʊʦʤʫ ʚ ʧʝʚʥʠʭ ʜʽʘʧʘʟʦʥʘʭ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʨʦʟʚʠʪʢʦʤ ʬʽʪʦ- ʽ 

ʙʘʢʪʝʨʽʦʧʣʘʥʢʪʦʥʫ ʯʘʩʪʦ ʥʦʩʠʪʴ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʆʯʝʚʠʜʥʦ, ʨʝʟʫʣʴʪʘʪ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʙʘʢʪʝʨʽʦ- ʽ ʬʽʪʦʧʣʘʥʢʪʦʥʦʤ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʾʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ (ʝʢʦʣʦʛʽʯʥʠʭ) ʦʩʦʙʣʠʚʦʩʪʝʡ. ʆʙʤʽʥ ʨʽʟʥʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʙʽʦʩʠʥʪʝʟʫ ʤʘʻ ʤʽʩʮʝ ʡ ʩʝʨʝʜ ʚʦʜʦʨʦʩʪʝʡ. ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʙʘʛʘʪʦ 

ʧʣʘʥʢʪʦʥʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʚʠʜʽʣʷʶʪʴ ʫ ʚʦʜʫ ʙʽʣʦʢ, ʱʦ ʟʚ'ʷʟʫʻ ʚʽʪʘʤʽʥ ɺ12; ʫ 

ʪʘʢʠʡ ʩʧʦʩʽʙ ʧʨʠʜʫʰʫʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʚʦʜʦʨʦʩʪʝʡ, ʱʦ ʤʘʶʪʴ ʚ ʥʴʦʤʫ 

ʧʦʪʨʝʙʫ. ʋ ʨʷʜʽ ʨʦʙʽʪ ʧʦʢʘʟʘʥʦ, ʱʦ ʤʝʪʘʙʦʣʽʪʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʚʦʜʫ 

ʫʪʚʦʨʶʶʪʴ ʤʽʞ ʛʽʜʨʦʙʽʦʥʪʘʤʠ ʨʦʟʛʘʣʫʞʝʥʫ ʤʝʨʝʞʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʽʥʪʝʛʨʘʪʦʨʦʤ ʫʛʨʫʧʦʚʘʥʴ ʚʦʜʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʋ 

ʙʽʦʭʽʤʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʦʜʦʡʤʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʻʜʠʥʝ ʮʽʣʝ ʟ 

ʫʧʦʨʷʜʢʦʚʘʥʦʶ ʤʝʨʝʞʝʶ ʨʽʟʥʠʭ ʚʟʘʻʤʦʜʽʡ, ʫ ʷʢʽʡ ʢʦʞʥʘ ʧʦʧʫʣʷʮʽʷ ʟʘʡʤʘʻ 

ʧʝʚʥʝ ʤʽʩʮʝ. ʄʽʞʧʦʧʫʣʷʮʽʡʥʠʡ ʦʙʤʽʥ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʻ ʥʘʩʣʽʜʢʦʤ ʪʦʛʦ, ʱʦ 

ʚʥʫʪʨʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʛʽʜʨʦʙʽʦʥʪʽʚ ʙʽʣʴʰ-ʤʝʥʰ çʚʽʜʢʨʠʪʝè ʫ ʟʦʚʥʽʰʥʻ, 

ʢʫʜʠ ʡ ʥʘʜʭʦʜʷʪʴ ʧʨʦʜʫʢʪʠ ʨʽʟʥʦʛʦ ʩʠʥʪʝʟʫ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ï ʨʝʟʫʣʴʪʘʪʦʤ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʙʽʦʭʽʤʽʯʥʠʭ ʩʠʥʪʝʟʽʚ, ʢʦʣʠ ʦʜʥʽ ʦʨʛʘʥʽʟʤʠ ʚ ʥʘʜʣʠʰʢʫ 

ʫʪʚʦʨʷʪʴ ʪʽ ʘʙʦ ʽʥʰʽ ʨʝʯʦʚʠʥʠ, ʘ ʩʘʤʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʽʥʰʠʤʠ, ʫ ʥʘʜʣʠʰʢʫ 

ʩʠʥʪʝʟʦʚʘʥʠʤʠ ʽʥʰʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ. ʂʨʽʤ ʦʙʤʽʥʥʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ 

ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʦʞ ʩʝʥʩʦʨʥʽ, ʢʦʣʠ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴʩʷ ʦʜʥʠʤʠ 

ʦʨʛʘʥʽʟʤʘʤʠ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʚʝʜʽʥʢʫ ʦʩʦʙʠʥ ʽʥʰʠʭ ʚʠʜʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʨʠʙ çʟʘʧʘʭè ʭʠʞʘʢʘ ʚʠʢʣʠʢʘʻ ʨʝʘʢʮʽʶ ʧʝʨʝʣʷʢʫ, çʟʘʧʘʭè ʞʝʨʪʚʠ ʻ 

ʘʪʨʘʢʪʘʥʪʦʤ ʜʣʷ ʭʠʞʘʢʘ. ɼʦʜʘʚʘʥʥʷ ʚ ʢʫʣʴʪʫʨʫ ʽʥʬʫʟʦʨʽʡ Tetrahymena 

ʩʪʠʤʫʣʶʻ ʤʘʩʦʚʠʡ ʚʠʭʽʜ ʽʟ ʮʠʩʪ ʭʠʞʠʭ ʽʥʬʫʟʦʨʽʡ Didinium, ʱʦ ʥʠʤʠ 

ʭʘʨʯʫʻʪʴʩʷ. ɯʟ ʧʨʠʩʫʪʥʽʩʪʶ ʫ ʚʦʜʽ ʨʽʟʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ 

ʟʤʽʥʠ ʬʦʨʤ ʬʽʪʦʧʣʘʥʢʪʦʥʫ, ʟʤʽʥʠ ʚ ʭʦʜʽ ʤʽʛʨʘʮʽʡ ʫ ʧʣʘʥʢʪʦʥʥʠʭ ʪʚʘʨʠʥ ʽ 

ʽʥʰʽ ʤʘʩʦʚʽ ʷʚʠʱʘ ʫ ʚʦʜʦʡʤʘʭ. 

 

12.3 ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ 

 

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ ʚ ʙʽʦʮʝʥʦʟʘʭ ʜʫʞʝ ʩʢʣʘʜʥʘ. ɼʦ ʥʝʾ 

ʚʪʷʛʫʶʪʴʩʷ ʨʝʯʦʚʠʥʠ ʡ ʝʥʝʨʛʽʷ, ʷʢ ʩʘʤʠʭ ʯʣʝʥʽʚ ʫʛʨʫʧʦʚʘʥʥʷ, ʪʘʢ ʽ 

ʘʙʽʦʪʠʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʝʢʦʩʠʩʪʝʤʠ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʩʚʽʪʣʘ, ʤʝʭʘʥʽʯʥʦʾ 

ʡ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚʦʜʠ, ʨʦʟʯʠʥʝʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʽʥ.). 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʥʘʩʣʽʜʢʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʘʙʽʦʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ ʻ 

ʙʽʦʩʠʥʪʝʟ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʚʪʦʪʨʦʬʘʤʠ ʙʽʦʮʝʥʦʟʫ. ʅʦʚʦʩʪʚʦʨʶʚʘʥʽ 

ʨʝʯʦʚʠʥʠ ʚ ʧʨʦʮʝʩʽ ʛʝʪʝʨʦʪʨʦʬʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʪʽ, ʷʢʽ 

ʘʩʠʤʽʣʶʶʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʭ ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʷʭ. ʎʝ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʩʽʶʚʘʥʥʷʤ ʝʥʝʨʛʽʾ (ʩʫʤʘʨʥʦ ʚʠʨʘʞʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ 

ʜʠʭʘʥʥʷ ʫʛʨʫʧʦʚʘʥʥʷ), ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʨʽʟʥʠʭ ʢʘʥʘʣʘʭ ï ʣʘʥʮʶʛʘʭ 

ʭʘʨʯʫʚʘʥʥʷ ï ʥʘʙʽʨ, ʧʦʪʫʞʥʽʩʪʴ ʽ ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢʠʭ 
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ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʚʠʛʣʷʜ ʦʢʨʝʤʠʭ ʙʽʦʮʝʥʦʟʽʚ, ʾʭʥʽʡ 

ʩʧʝʮʠʬʽʯʥʠʡ ʚʥʝʩʦʢ ʫ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʩʬʝʨʠ. 

 

12.3.1 ʂʘʥʘʣʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ  

 

ʅʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʛʝʪʝʨʦʪʨʦʬʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʝʯʦʚʠʥ ʫ ʚʦʜʥʠʭ 

ʙʽʦʮʝʥʦʟʘʭ ʽ ʧʝʨʝʜʘʯʘ ʝʥʝʨʛʽʾ ʥʘ ʥʘʩʪʫʧʥʽ ʪʨʦʬʽʯʥʽ ʨʽʚʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ 

ʣʽʥʽʾ ʛʦʣʦʟʦʡʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ï ʧʘʩʦʚʠʱʥʠʤ ʽ ʜʝʪʨʠʪʥʠʤ ʭʘʨʯʦʚʠʤ 

ʣʘʥʮʶʛʘʤ. ɻʦʣʦʟʦʡʥʽ ʪʨʦʬʽʯʥʽ ʣʘʥʮʶʛʠ ʫ ʚʦʜʥʠʭ ʙʽʦʮʝʥʦʟʘʭ ʽʩʪʦʪʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʘʢʠʭ ʚ ʥʘʟʝʤʥʠʭ ʫʛʨʫʧʦʚʘʥʥʷʭ. ʅʘʩʘʤʧʝʨʝʜ, ʾʭʥʷ 

ʚʽʜʥʦʩʥʘ ʨʦʣʴ ʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ ʧʦʤʽʪʥʦ ʤʝʥʰʝ, ʦʩʢʽʣʴʢʠ 

ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʛʽʜʨʦʙʽʦʥʪʽʚ ʭʘʨʯʫʻʪʴʩʷ ʦʩʤʦʪʠʯʥʦ. ɯʥʰʦʶ ʚʠʷʚʣʷʻʪʴʩʷ ʡ 

ʩʪʨʫʢʪʫʨʘ ʛʦʣʦʟʦʡʥʠʭ ʣʘʥʮʶʛʽʚ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʚʦʜʦʨʦʩʪʝʡ ʽ ʦʩʦʙʣʠʚʦ 

ʚʠʱʠʭ ʚʦʜʷʥʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʜʫʞʝ ʩʣʘʙʢʦ ʧʦʾʜʘʶʪʴʩʷ ʚ ʞʠʚʦʤʫ ʚʠʛʣʷʜʽ, 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʧʽʩʣʷ ʚʽʜʤʠʨʘʥʥʷ ʚ ʜʝʪʨʠʪ, ʷʢʠʤ ʭʘʨʯʫʻʪʴʩʷ ʚʝʣʠʯʝʟʥʘ 

ʢʽʣʴʢʽʩʪʴ ʛʽʜʨʦʙʽʦʥʪʽʚ. ʋʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʪʨʠʪʫ, ʟʦʢʨʝʤʘ 

ʟʚʘʞʝʥʦʛʦ ʚ ʪʦʚʱʽ ʚʦʜʠ, ʥʘʜʘʻ ʛʦʣʦʟʦʡʥʠʤ ʣʘʥʮʶʛʘʤ ʚʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ 

ʩʚʦʻʨʽʜʥʠʡ ʚʠʛʣʷʜ, ʱʦ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʰʠʨʦʢʠʤ ʧʦʰʠʨʝʥʥʷʤ 

ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʩʧʦʩʦʙʫ ʭʘʨʯʫʚʘʥʥʷ. ɿʘ ʨʘʭʫʥʦʢ ʚʽʜʮʽʜʞʫʚʘʥʥʷ ʜʨʽʙʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʽʩʥʫʶʪʴ ʥʘʡʙʽʣʴʰ ʤʘʩʦʚʽ ʧʣʘʥʢʪʦʥʪʠ ʚʥʫʪʨʽʰʥʽʭ ʚʦʜʦʡʤ ʽ ʤʦʨʽʚ. ʋ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʬʽʣʴʪʨʘʮʽʡʥʦ ʭʘʨʯʫʶʪʴʩʷ ʜʦʥʥʽ ʪʚʘʨʠʥʠ, ʟʦʢʨʝʤʘ ʙʘʛʘʪʦ 

ʭʨʦʙʘʢʽʚ, ʤʦʣʶʩʢʠ, ʨʘʢʦʧʦʜʽʙʥʽ. ʅʘʢʦʧʠʯʝʥʥʷ ʜʝʪʨʠʪʫ, ʦʩʦʙʣʠʚʦ ʚ ʜʦʥʥʠʭ 

ʚʽʜʢʣʘʜʘʭ, ʩʪʠʤʫʣʶʻ ʫʪʚʦʨʝʥʥʷ ʚ ʙʽʦʮʝʥʦʟʘʭ ʣʘʥʮʶʛʽʚ ʘʝʨʦʙʥʦʛʦ ʡ 

ʘʥʘʝʨʦʙʥʦʛʦ ʨʦʟʢʣʘʜʫ. ʅʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʚ ʾʭʥʴʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʤʘʶʪʴ 

ʙʘʢʪʝʨʽʾ ʡ ʛʨʠʙʠ. ʈʦʣʴ ʦʩʪʘʥʥʽʭ ʧʦʢʠ ʚʠʚʯʝʥʘ ʥʝʜʦʩʪʘʪʥʴʦ, ʘʣʝ, ʦʯʝʚʠʜʥʦ, 

ʜʦʩʠʪʴ ʚʝʣʠʢʘ, ʩʫʜʷʯʠ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʨʠʙʽʚ ʫ ʪʦʚʱʽ ʚʦʜʠ ʡ ˇʨʫʥʪʫ. 

ʇʦʢʘʟʘʥʦ, ʥʘʧʨʠʢʣʘʜ, ʱʦ ʧʨʠ ʨʦʟʢʣʘʜʘʥʥʽ ʣʠʩʪʽʚ ʦʯʝʨʝʪʫ ʟʥʘʯʝʥʥʷ ʛʨʠʙʽʚ ʽ 

ʙʘʢʪʝʨʽʡ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʝ, ʟʦʢʨʝʤʘ, ʩʫʤʘʨʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʪʠʤʠ ʡ 

ʽʥʰʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ ʧʦʜʽʙʥʝ.  

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʨʦʬʥʦʩʪʽ ʡ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʭʘʨʘʢʪʝʨʥʽ ʟʤʽʥʠ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʨʽʟʥʠʭ ʢʘʥʘʣʽʚ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ. ʋ ʭʘʨʯʦʚʽʡ ʤʝʨʝʞʽ ʦʣʽʛʦʪʨʦʬʥʠʭ ʚʦʜʦʡʤ 

ʜʦʤʽʥʫʶʪʴ ʧʘʩʦʚʠʱʥʽ ʣʘʥʮʶʛʠ ʥʘʜ ʜʝʪʨʠʪʥʠʤʠ, ʣʘʥʮʶʛʠ ʨʦʟʢʣʘʜʘʥʥʷ 

ʟʘʡʤʘʶʪʴ ʜʨʫʛʦʨʷʜʥʝ ʤʽʩʮʝ, ʧʨʠʯʦʤʫ ʧʝʨʝʚʘʞʥʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʘʝʨʦʙʥʠʭ 

ʫʤʦʚʘʭ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʪʨʦʬʥʦʩʪʽ ʡ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ ʜʦʤʽʥʫʶʯʦʛʦ 

ʟʥʘʯʝʥʥʷ ʧʦʩʪʫʧʦʚʦ ʥʘʙʫʚʘʶʪʴ ʣʘʥʮʶʛʠ ʨʦʟʢʣʘʜʘʥʥʷ, ʘ ʨʦʣʴ ʧʘʩʦʚʠʱʥʠʭ 

ʩʪʘʻ ʚʩʝ ʤʝʥʰʦʶ ʘʞ ʜʦ ʧʦʚʥʦʛʦ ʟʥʠʢʥʝʥʥʷ ʛʦʣʦʟʦʡʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʢʦʣʠ 

ʞʠʚʠʡ ʢʦʤʧʦʥʝʥʪ ʝʢʦʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʠʢʣʶʯʥʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ. 

ɼʣʷ ʪʘʢʦʾ ʩʠʪʫʘʮʽʾ ʚʢʨʘʡ ʭʘʨʘʢʪʝʨʥʘ ʨʽʟʢʘ ʧʝʨʝʚʘʛʘ ʘʥʘʝʨʦʙʥʠʭ ʧʨʦʮʝʩʽʚ 

ʥʘʜ ʘʝʨʦʙʥʠʤʠ ʡ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʝ ʚʠʧʘʜʘʥʥʷ ʟ ʫʛʨʫʧʦʚʘʥʥʷ 

ʬʦʪʦʘʚʪʦʪʨʦʬʽʚ, ʪʦʙʪʦ ʽʩʥʫʚʘʥʥʷ ʙʽʦʮʝʥʦʟʫ ʟʘ ʨʘʭʫʥʦʢ ʝʥʝʨʛʽʾ ʘʣʦʭʪʦʥʥʦʾ 

ʦʨʛʘʥʽʢʠ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʝʯʦʚʠʥ ʫ ʚʦʜʥʠʭ ʙʽʦʮʝʥʦʟʘʭ ʮʠʨʢʫʣʶʻ ʧʦ 

ʚʽʜʩʫʪʥʽʤ ʫ ʥʘʟʝʤʥʠʭ ʙʽʦʮʝʥʦʟʘʭ ʦʩʤʦʪʠʯʥʠʤ ʣʘʥʮʶʛʘʤ. 
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12.3.2 ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʡ  
 

ʂʽʣʴʢʽʩʪʴ ʆʈ, ʫʪʚʦʨʝʥʦʾ ʥʘ ʢʦʞʥʦʤʫ ʪʨʦʬʽʯʥʦʤʫ ʨʽʚʥʽ, ʟʥʘʯʥʦ ʤʝʥʰʝ 

ʪʦʛʦ, ʷʢʝ ʧʨʦʜʫʢʫʻʪʴʩʷ ʛʽʜʨʦʙʽʦʥʪʘʤʠ ʥʠʞʯʦʛʦ ʨʽʚʥʷ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʢʦʥʩʫʤʝʥʪʠ ʩʧʦʞʠʚʘʶʪʴ ʥʝ ʚʩʶ ʆʈ, ʩʠʥʪʝʟʦʚʘʥʫ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ, ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ ï ʩʧʦʞʠʪʘ ʨʝʯʦʚʠʥʘ ʪʽʣʴʢʠ ʯʘʩʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʦʥʩʫʤʝʥʪʘʤʠ ʥʘ ʧʦʙʫʜʦʚʫ ʩʚʦʛʦ ʪʽʣʘ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʤʠʥʝʨʘʣʽʟʫʶʯʠʩʴ ʚ 

ʧʨʦʮʝʩʽ ʜʠʩʠʤʽʣʷʮʽʾ. ɿʚʠʯʘʡʥʦ ʚʠʪʨʘʪʠ ʥʘ ʦʙʤʽʥ ʜʦʩʷʛʘʶʪʴ 80ï90% 

ʨʘʮʽʦʥʫ, ʽ ʪʽʣʴʢʠ 10ï20% ʟ'ʾʜʝʥʦʾ ʾʞʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʨʽʩʪ. ʅʠʟʴʢʠʡ 

ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʞʽ ʥʘ ʨʽʩʪ ʥʝ ʧʦʚʠʥʝʥ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʦʢʘʟʥʠʢ 

çʥʝʜʦʩʢʦʥʘʣʦʩʪʽè ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʥʝʨʛʽʾ ʦʨʛʘʥʽʟʤʘʤʠ-ʢʦʥʩʫʤʝʥʪʘʤʠ, ʷʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʾʭ çʙʽʦʣʦʛʽʯʥʦʛʦ ʂʂɼè. ʅʝʦʙʭʽʜʥʦ ʨʦʟʨʽʟʥʷʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʥʝʨʛʽʾ ʡ ʚʠʪʨʘʪʘ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʨʽʟʥʽ ʧʦʪʨʝʙʠ 

ʢʦʥʩʫʤʝʥʪʽʚ. ɭ ʚʩʽ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʩʘʤ ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʝʯʦʚʠʥ 

ʧʨʠ ʘʩʠʤʽʣʷʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʜʫʞʝ ʤʘʣʠʤʠ ʚʪʨʘʪʘʤʠ. ʆʜʥʘʢ ʥʘʜʘʣʽ ʜʦʩʠʪʴ 

ʝʬʝʢʪʠʚʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʘ ʝʥʝʨʛʽʷ ʣʠʰʝ ʚ ʥʝʚʝʣʠʢʽʡ ʤʽʨʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʨʽʩʪ, ʦʩʢʽʣʴʢʠ ʢʨʽʤ ʥʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʝʥʝʨʛʝʪʠʯʥʦ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʘʛʘʪʦ ʧʨʦʮʝʩʽʚ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʩʘʤʦʟʙʝʨʝʞʝʥʥʷ 

çʞʠʚʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚè, ʚʢʣʶʯʘʶʯʠ ʾʭʥʻ ʚʽʜʪʚʦʨʝʥʥʷ, ʪʦʙʪʦ ʾʭʥʻ 

ʽʩʥʫʚʘʥʥʷ ʥʝʦʙʤʝʞʝʥʦ ʜʦʚʛʠʡ ʯʘʩ ʚʩʫʧʝʨʝʯ ʫʩʷʢʠʤ çʫʰʢʦʜʞʝʥʥʷʤè ʟ ʙʦʢʫ 

ʟʦʚʥʽʰʥʽʭ ʩʠʣ. 

ʆʈ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʘʭ ʦʜʥʦʛʦ ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ, ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʤʦʞʫʪʴ ʮʽʣʢʦʤ ʫʪʠʣʽʟʫʚʘʪʠʩʷ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʽʥʰʦʛʦ. ɺ ʪʽ ʤʦʤʝʥʪʠ, 

ʢʦʣʠ ʧʽʜʡʦʤ ʯʠʩʝʣʴʥʦʩʪʽ ʢʦʨʤʦʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʥʝ ʙʫʜʝ ʥʝʛʘʡʥʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ, ʯʘʩʪʠʥʘ 

ʧʨʦʜʫʢʮʽʾ ʟʘʣʠʰʠʪʴʩʷ ʥʝʚʠʢʦʨʠʩʪʘʥʦʶ, ʽ ʟʘ ʨʘʭʫʥʦʢ ʥʝʾ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ 

ʥʘʢʦʧʠʯʝʥʥʷ ʆʈ ʚ ˇʨʫʥʪʽ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʢʦʥʩʫʤʝʥʪʽʚ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʨʽʚʥʷ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ 

ʥʘʡʙʽʣʴʰʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟʨʦʩʪʘʻ. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʚʠʜ 

ʨʦʩʣʠʥʦʾʜʥʠʭ ʪʚʘʨʠʥ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʾʭʥʽʡ ʯʠʩʝʣʴʥʦʩʪʽ ʥʝ ʤʦʞʝ ʯʝʨʝʟ 

ʦʙʤʝʞʝʥʽʩʪʴ ʭʘʨʯʦʚʠʭ ʘʜʘʧʪʘʮʽʾ ʧʦʾʜʘʪʠ ʙʫʜʴ-ʷʢʽ ʨʦʩʣʠʥʠ ʚ ʩʠʣʫ ʾʭ ʨʽʟʥʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʢʦʥʩʫʤʝʥʪʽʚ ʟʨʦʩʪʘʻ ʥʘʙʽʨ ʟʘʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʭʘʨʯʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʚʽʜʧʦʚʽʜʥʦ ʙʽʣʴʰ ʧʦʚʥʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫʢʣʘʜʝʥʘ ʚ 

ʥʠʭ ʧʦʪʝʥʮʽʡʥʘ ʝʥʝʨʛʽʷ. ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ ʧʨʠ ʡʦʛʦ ʧʝʨʝʭʦʜʽ ʥʘ ʥʘʩʪʫʧʥʽ ʪʨʦʬʽʯʥʽ ʨʽʚʥʽ ʨʦʟʨʘʭʫʥʦʢ 

ʟʚʠʯʘʡʥʦ ʚʝʜʝʪʴʩʷ ʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʝʢʚʽʚʘʣʝʥʪʘʭ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʣʷ 

ʩʫʤʽʞʥʠʭ ʨʽʚʥʽʚ ʧʦʨʽʚʥʶʶʪʴʩʷ ʝʥʝʨʛʽʾ ʾʭʥʽʭ ʨʘʮʽʦʥʽʚ, ʧʨʦʜʫʢʮʽʾ, ʨʝʯʦʚʠʥ 

ʱʦ ʘʩʽʤʽʣʶʶʪʴʩʷ, ʨʘʮʽʦʥʫ ʡ ʧʨʠʨʦʩʪʫ, ʘʩʠʤʽʣʷʮʽʾ ʡ ʧʨʠʨʦʩʪʫ. ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ 

ʟʚʠʯʘʡʥʦ ʩʠʣʴʥʦ ʨʦʟʨʽʟʥʷʻʪʴʩʷ ʚ ʢʦʥʩʫʤʝʥʪʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ. ʆʩʦʙʣʠʚʦ 

ʚʝʣʠʢʝ ʚʽʜʥʦʩʥʝ ʨʦʟʩʽʶʚʘʥʥʷ ʝʥʝʨʛʽʾ ʙʘʢʪʝʨʽʷʤʠ, ʙʽʦʤʘʩʘ ʷʢʠʭ ʫ ʙʽʦʮʝʥʦʟʽ 



69 

 

ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ ʥʝʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʚʽʜ ʟʘʛʘʣʴʥʦʾ, ʘ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ï 20ï40% 

ʽ ʙʽʣʴʰʝ. 

 

12.3.3 ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ  

 

ɼʫʞʝ ʚʘʞʣʠʚʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʙʽʦʮʝʥʦʟʽʚ ʤʦʞʝ 

ʩʣʫʞʠʪʠ ʩʫʤʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ʧʦʪʝʥʮʽʡʥʫ, ʽ 

ʧʦʪʝʥʮʽʡʥʦʾ, ʱʦ ʧʝʨʝʭʦʜʠʪʴ ʥʘʟʘʜ ʫ ʢʽʥʝʪʠʯʥʫ, ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʚ ʧʝʚʥʦʤʫ 

ʦʙʩʷʟʽ ʚʦʜʠ ʘʙʦ ʧʽʜ ʦʜʠʥʠʮʝʶ ʧʣʦʱʽ, ʟʘʡʤʘʥʦʾ ʙʽʦʮʝʥʦʟʦʤ. ʎʝʡ ʧʦʢʘʟʥʠʢ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɺ. ʆʣʝ ʜʣʷ ʦʟʝʨ ʽ ʥʘʟʚʘʥʠʡ ʥʠʤ çʧʠʪʦʤʦʶ 

ʙʽʦʘʢʪʠʚʥʽʩʪʶè, ʚʨʘʭʦʚʫʻ ʚʩʽ ʧʨʦʮʝʩʠ ʫʪʚʦʨʝʥʥʷ ʡ ʨʫʡʥʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ: ʧʝʨʚʠʥʥʫ ʧʨʦʜʫʢʮʽʶ ʡ ʧʨʦʜʫʢʮʽʶ ʢʦʥʩʫʤʝʥʪʽʚ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦ- ʽ ʘʣʦʭʪʦʥʥʦʾ ʦʨʛʘʥʽʢʠ. ʅʘ ʮʝʡ ʯʘʩ ʝʣʝʤʝʥʪʠ ʙʘʣʘʥʩʫ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʙʽʦʘʢʪʠʚʥʦʩʪʽ ʙʽʦʮʝʥʦʟʽʚ, ʻ ʜʣʷ ʙʘʛʘʪʴʦʭ ʦʟʝʨ, 

ʟʦʢʨʝʤʘ ʪʘʢʠʭ ʚʝʣʠʢʠʭ, ʷʢ ɹʘʡʢʘʣ ʽ ɹʘʣʘʪʦʥ, ʜʣʷ ʨʷʜʫ ʚʦʜʦʡʤʠʱ ʽ ʜʝʷʢʠʭ 

ʨʘʡʦʥʽʚ ʏʦʨʥʦʛʦ ʤʦʨʷ (ʟʦʢʨʝʤʘ ʇɿʏʄ). 

ɼʘʥʽ ʧʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʥʝʨʛʽʾ ʥʘʚʽʪʴ ʜʣʷ ʥʘʡʙʽʣʴʰ 

ʚʠʚʯʝʥʠʭ ʚʦʜʦʡʤ ʱʝ ʜʘʣʝʢʦ ʥʝ ʪʦʯʥʽ. ɿʦʢʨʝʤʘ, ʜʫʞʝ ʤʽʟʝʨʥʽ ʘʙʦ ʟʦʚʩʽʤ 

ʚʽʜʩʫʪʥʽ ʤʘʪʝʨʽʘʣʠ ʧʨʦ ʢʽʣʴʢʽʩʥʫ ʨʦʣʴ ʫ ʪʨʦʬʽʮʽ ʡ ʝʥʝʨʛʝʪʠʮʽ ʙʽʦʮʝʥʦʟʽʚ 

ʥʘʜʟʚʠʯʘʡʥʦ ʯʠʩʣʝʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʤʽʢʨʦ-  ̔ʤʝʟʦʙʝʥʪʦʩʫ, ʘ ʪʘʢʦʞ ʤʽʢʨʦ- ʽ 

ʥʘʥʦʧʣʘʥʢʪʦʥʫ. ɰʭʥʷ ʢʽʣʴʢʽʩʪʴ ʯʘʩʪʦ ʚʠʨʘʞʘʻʪʴʩʷ ʜʝʩʷʪʢʘʤʠ ʡ ʩʦʪʥʷʤʠ 

ʪʠʩʷʯ ʚ 1 ʛ ʤʫʣʫ ʘʙʦ ʤʽʣʴʡʦʥʽʚ ʚ 1 ʣ ʚʦʜʠ. ʊʽʣʴʢʠ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʽʜʢʨʠʪʘ 

ʚʝʣʠʯʝʟʥʘ ʨʦʣʴ ʚ ʝʥʝʨʛʝʪʠʮʽ ʡ ʪʨʦʬʽʮʽ ʫʛʨʫʧʦʚʘʥʴ ʙʝʟʙʘʨʚʥʠʭ 

ʜʞʛʫʪʠʢʦʚʠʭ. ʍʘʨʯʫʶʯʠʩʴ ʚ ʦʩʥʦʚʥʦʤʫ ʙʘʢʪʝʨʽʷʤʠ, ʚʦʥʠ, ʦʯʝʚʠʜʥʦ, 

ʚʽʜʽʛʨʘʶʪʴ ʛʦʣʦʚʥʫ ʨʦʣʴ ʫ ʟʘʣʫʯʝʥʥʽ ʦʩʪʘʥʥʽʭ ʫ ʭʘʨʯʦʚʽ ʣʘʥʮʶʛʠ. ʄʘʶʯʠ 

ʚʠʥʷʪʢʦʚʦ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʨʦʟʤʥʦʞʝʥʥʷ (ʯʘʩ ʛʝʥʝʨʘʮʽʾ ï ʢʽʣʴʢʘ ʛʦʜʠʥ) ʽ 

ʽʥʪʝʥʩʠʚʥʠʤ ʦʙʤʽʥʦʤ, ʟʦʦʬʣʘʛʝʣʷʪʠ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʭ 

ʝʥʝʨʛʦʚʫʟʣʽʚ ʫ ʚʦʜʥʠʭ ʙʽʦʮʝʥʦʟʘʭ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ 

 

1. ɿʘʛʘʣʴʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʛʽʜʨʦʙʽʦʮʝʥʦʟʠ. 

2. ʉʪʨʫʢʪʫʨʘ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ. 

3. ʄʽʞʧʦʧʫʣʷʮʽʡʥʽ ʚʽʜʥʦʩʠʥʠ. 

4. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ ʚ ʛʽʜʨʦʙʽʦʮʝʥʦʟʘʭ. 

 

13 ɺʆɼʅɯ ɽʂʆʉʀʉʊɽʄʀ 

 

ɹʽʦʮʝʥʦʟʠ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʪʽʣʴʢʠ ʚ ʻʜʥʦʩʪʽ ʟʽ ʩʚʦʾʤ ʘʙʽʦʪʠʯʥʠʤ 

ʦʪʦʯʝʥʥʷʤ, ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʷʢʠʤ ʟʜʽʡʩʥʶʶʪʴ ʢʦʣʦʦʙʽʛ ʨʝʯʦʚʠʥ ʟʘ ʨʘʭʫʥʦʢ 

ʝʥʪʨʦʧʽʟʘʮʽʾ ʝʥʝʨʛʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟʟʦʚʥʽ. ʋ ʟʚ'ʷʟʢʫ ʽʟ ʮʠʤ ʚ ʙʽʦʩʬʝʨʽ 

ʚʠʜʽʣʷʶʪʴ ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ, ʱʦ ʙʽʣʴʰ-ʤʝʥʰ ʜʦʙʨʝ ʚʽʜʤʝʞʦʚʫʶʪʴʩʷ ʦʜʥʘ ʚʽʜ 

ʦʜʥʦʾ, ʫ ʷʢʠʭ ʙʽʦʮʝʥʦʟʠ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʤʠʢʘʶʪʴ ʩʚʽʡ ʤʘʩʦʦʙʤʽʥ ʟ ʤʝʨʪʚʦʶ 
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ʧʨʠʨʦʜʦʶ. ʇʦʜʽʙʥʽ ʢʦʤʽʨʢʠ, ʘʙʦ çʙʣʦʢʠè ʙʽʦʩʬʝʨʠ ʦʜʝʨʞʘʣʠ ʨʽʟʥʽ ʥʘʟʚʠ, ʟ 

ʷʢʠʭ ʚ ʥʘʰ ʯʘʩ ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʠʤʠ ʻ ʝʢʦʩʠʩʪʝʤʘ ʽ ʙʽʦʛʝʦʮʝʥʦʟ. ʇʝʨʰʝ 

ʧʦʥʷʪʪʷ ʤʘʻ ʙʽʣʴʰʝ ʰʠʨʦʢʠʡ ʟʤʽʩʪ, ʦʩʢʽʣʴʢʠ ʧʦʰʠʨʶʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʧʨʠʨʦʜʥʽ ʫʛʨʫʧʦʚʘʥʥʷ. ʊʘʢ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʝʢʦʩʠʩʪʝʤʫ ʢʦʩʤʽʯʥʦʛʦ 

ʢʦʨʘʙʣʷ, ʘʣʝ ʥʝ ʧʨʦ ʡʦʛʦ ʙʽʦʛʝʦʮʝʥʦʟ. ʂʨʽʤ ʪʦʛʦ, ʙʽʦʛʝʦʮʝʥʦʟ ï ʧʝʚʥʘ 

ʭʦʨʦʣʦʛʽʯʥʘ, (ʧʨʦʩʪʦʨʦʚʘ) ʦʜʠʥʠʮʷ, ʘ ʝʢʦʩʠʩʪʝʤʘ ʙʝʟʨʦʟʤʽʨʥʘ. ɿ ʨʽʚʥʠʤ 

ʧʨʘʚʦʤ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦ ʝʢʦʩʠʩʪʝʤʫ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ, 

ʦʜʥʦʛʦ ʟ ʡʦʛʦ ʤʦʨʽʚ ʘʙʦ ʷʢʫ-ʥʝʙʫʜʴ ʜʽʣʷʥʢʫ ʦʩʪʘʥʥʴʦʛʦ. ʏʝʨʝʟ ʟʘʟʥʘʯʝʥʽ ʡ 

ʜʝʷʢʽ ʽʥʰʽ ʧʨʠʯʠʥʠ ʚ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʧʝʨʝʚʘʞʥʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʥʷʪʪʷʤ 

ʝʢʦʩʠʩʪʝʤʠ. 

ɻʦʚʦʨʷʯʠ ʧʨʦ ʝʢʦʩʠʩʪʝʤʠ ʷʢ ʢʦʤʽʨʢʠ ʙʽʦʩʬʝʨʠ, ʚʘʨʪʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ 

ʦʩʪʘʥʥʷ ï̒ ʜʠʥʝ ʮʽʣʝ, ʯʘʩʪʠʥʠ ʷʢʦʾ, ʤʘʶʯʠ ʚʽʜʦʤʫ ʘʚʪʦʥʦʤʽʶ, ʪʽʩʥʦ 

ʚʟʘʻʤʦʟʘʣʝʞʥʽ ʡ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʦʙʦʶ. ɹʽʦʛʝʦʧʦʪʦʢʠ, 

ʱʦ ʧʝʨʝʥʦʩʷʪʴ ʨʝʯʦʚʠʥʫ ʡ ʝʥʝʨʛʽʶ ʟ ʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚ ʽʥʰʽ, ʚʠʢʣʶʯʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʾʭʥʴʦʛʦ ʽʟʦʣʴʦʚʘʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʡ ʩʪʚʦʨʶʶʪʴ ʩʚʦʻʨʽʜʥʫ 

ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ (ʢʦʥʪʠʥʫʫʤ) ʚʩʽʻʾ ʙʽʦʩʬʝʨʠ. ɽʢʦʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʝʚʥʠʤ ʨʽʚʥʝʤ ʩʪʨʫʢʪʫʨʥʦʾ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. ɰʭʥʷ 

ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʤʽʞ ʩʦʙʦʶ ʢʽʩʥʠʭ ʽ ʞʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ 

ʛʨʘʜʽʻʥʪʥʽʩʪʶ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʽʜʨʦʩʬʝʨʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ 

ʡ ʚʝʨʪʠʢʘʣʽ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʝʢʦʩʠʩʪʝʤ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʧʦʛʦʜʞʝʥʦʩʪʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʣʦʦʙʽʛ ʨʝʯʦʚʠʥ, ʧʨʦʪʽʢʘʥʥʷ 

ʙʽʦʛʝʦʭʽʤʽʯʥʠʭ ʮʠʢʣʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʘ ʤʽʛʨʘʮʽʷ ʘʪʦʤʽʚ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʬʦʨʤʽ 

ʙʽʦʛʝʦʭʽʤʽʯʥʠʭ ʮʠʢʣʽʚ, ʽ ʥʦʚʦʪʚʽʨ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʤʽʥʝʨʘʣʴʥʠʭ. 

ʆʙʠʜʚʘ ʧʨʦʮʝʩʠ, ʱʦ ʤʘʶʪʴ ʧʣʘʥʝʪʘʨʥʝ ʟʥʘʯʝʥʥʷ, ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʡ ʘʢʫʤʫʣʷʮʽʾ ʚ ʝʢʦʩʠʩʪʝʤʘʭ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ʋ ʧʨʦʮʝʩʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤ ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʾʭʥʴʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, 

ʪʦʤʫ ʱʦ ʥʝʧʦʚʥʘ ʥʝʡʪʨʘʣʽʟʘʮʽʷ ʚʧʣʠʚʫ ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʦʜʥʠʭ ʧʦʧʫʣʷʮʽʡ 

ʽʥʰʠʤʠ ʚʝʜʝ ʜʦ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʪʦʧʫ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʦʙʫʤʦʚʣʶʻ 

ʘʜʘʧʪʠʚʥʫ ʧʝʨʝʙʫʜʦʚʫ ʫʛʨʫʧʦʚʘʥʥʷ. ʊʦʯʥʦ ʪʘʢ ʩʘʤʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʟʤʽʥʝʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʠʯʠʥʦʶ ʡʦʛʦ ʧʦʜʘʣʴʰʦʾ ʟʤʽʥʠ. ʗʢʱʦ 

ʧʦʩʣʽʜʦʚʥʠʡ ʧʨʦʮʝʩ ʪʘʢʠʭ ʟʤʽʥ ʤʘʻ ʧʝʚʥʠʤ ʯʠʥʦʤ ʩʧʨʷʤʦʚʘʥʠʡ ʽ ʪʦʤʫ 

ʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʭʘʨʘʢʪʝʨ, ʛʦʚʦʨʷʪʴ ʧʨʦ ʩʫʢʮʝʩʽʶ ʝʢʦʩʠʩʪʝʤʠ. ɿʦʚʥʽʰʥʽ 

ʩʠʣʠ ʤʦʞʫʪʴ ʧʨʠʩʢʦʨʶʚʘʪʠ, ʧʦʩʣʘʙʣʷʪʠ ʘʙʦ ʟʦʚʩʽʤ ʚʠʢʣʶʯʘʪʠ ʩʫʢʮʝʩʽʶ 

ʝʢʦʩʠʩʪʝʤ, ʘʣʝ ʥʝ ʻ ʾʾ ʧʨʠʯʠʥʦʶ. ɺʽʜ ʩʫʢʮʝʩʽʾ ʚʘʨʪʦ ʚʽʜʨʽʟʥʷʪʠ ʟʤʽʥʠ 

ʝʢʦʩʠʩʪʝʤ, ʱʦ ʚʠʢʣʠʢʘʶʪʴʩʷ ʥʝ ʨʝʟʫʣʴʪʘʪʘʤʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʙʽʦʮʝʥʦʟʫ, ʘ 

ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʩʠʣ (ʟʤʽʥʘ ʩʝʟʦʥʽʚ ʨʦʢʫ, ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʪʘ ʽʥ.). 

 

13.1 ʉʪʨʫʢʪʫʨʥʽ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ 

 

ʉʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʝʢʦʩʠʩʪʝʤ, ʷʢ ʽ ʙʽʦʮʝʥʦʟʽʚ, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʟ 

ʧʦʛʣʷʜʫ ʩʢʣʘʜʫ ʚʭʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʩʪʘʥʥʽʭ ʫ ʧʨʦʩʪʦʨʽ, 
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ʩʫʢʫʧʥʦʩʪʽ ʚʟʘʻʤʠʥ ʤʽʞ ʥʠʤʠ. ʋ ʢʦʞʥʦʤʫ ʽʟ ʮʠʭ ʘʩʧʝʢʪʽʚ ʚʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ 

ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʥʘʟʝʤʥʠʭ. ʅʝ ʤʝʥʰ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʦʥʠ ʡ 

ʧʦ ʩʚʦʾʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

 

13.1.1 ʉʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ  

 

ɾʠʚʠʡ ʽ ʢʽʩʥʠʡ ʢʦʤʧʦʥʝʥʪʠ ʝʢʦʩʠʩʪʝʤ ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʻʜʠʥʝ 

ʧʨʠʨʦʜʥʝ ʪʽʣʦ, ʽ ʟʤʽʥʘ ʦʜʥʦʛʦ ʟ ʥʠʭ ʚʠʢʣʠʢʘʻ ʧʝʚʥʽ ʟʤʽʥʠ ʚ ʽʥʰʦʤʫ. ʋ ʮʽʡ 

ʻʜʥʦʩʪʽ ʘʢʪʠʚʥʠʤ (ʚʝʜʫʯʠʤ) ʢʦʤʧʦʥʝʥʪʦʤ ʻ ʙʽʦʮʝʥʦʟ, ʽ ʮʝ ʧʦʣʦʞʝʥʥʷ 

ʧʦʚʠʥʥʝ ʙʫʪʠ ʚ ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʢʝʨʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʝʢʦʩʠʩʪʝʤ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʟʚʦʨʦʪʥʠʭ 

ʟʚ'ʷʟʢʽʚ ʤʽʞ ʞʠʚʠʤʠ ʡ ʥʝʞʠʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʦʣʝʡ ʬʦʩʬʦʨʫ ʘʙʦ ʘʟʦʪʫ ʫ ʚʦʜʽ ʚʥʘʩʣʽʜʦʢ ʧʦʩʠʣʝʥʦʛʦ 

ʬʦʪʦʩʠʥʪʝʟʫ ʚʠʢʣʠʢʘʻ ʧʦʩʣʘʙʣʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ. ʉʪʨʫʢʪʫʨʘ ʚʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʾʭʥʽʡ ʢʽʩʥʠʡ ʢʦʤʧʦʥʝʥʪ ʟʚʠʯʘʡʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʨʴʦʤʘ ʘʙʦ ʥʘʚʽʪʴ ʯʦʪʠʨʤʘ ʧʨʠʨʦʜʥʠʤʠ ʪʽʣʘʤʠ, ʘ ʥʝ ʜʚʦʤʘ, 

ʷʢ ʥʘ ʩʫʰʽ. ʅʘʟʝʤʥʽ ʦʨʛʘʥʽʟʤʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʢʦʥʪʘʢʪʽ ʽʟ ˇʨʫʥʪʦʤ ʽ 

ʧʦʚʽʪʨʷʤ. ɻʽʜʨʦʙʽʦʮʝʥʦʟʠ ʤʦʞʫʪʴ ʤʘʪʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʚʦʛʦ ʙʽʦʪʦʧʫ ʚʦʜʫ, 

ˇʨʫʥʪ, ʘʪʤʦʩʬʝʨʫ (ʣʽʪʦʨʘʣʴ, ʥʝʡʩʪʘʣʴ), ʣʴʦʜʦʚʠʡ ʧʦʢʨʠʚ. ɯʥʰʘ ʚʽʜʤʽʥʥʘ 

ʨʠʩʘ ʢʽʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ, ï 

ʟʥʘʯʥʘ ʛʣʠʙʠʥʘ ʡ ʩʢʣʘʜʥʘ ʨʦʟʯʣʝʥʦʚʘʥʽʩʪʴ ʧʦ ʚʝʨʪʠʢʘʣʽ. ɹʽʦʪʦʧ ʮʠʭ 

ʝʢʦʩʠʩʪʝʤ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ ʚʦʜʥʠʭ ʤʘʩ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʦʜʥʘ ʥʘʜ ʦʜʥʦʶ, 

ʱʦ ʩʠʣʴʥʦ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʧʦ ʩʚʦʾʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ.  

ʉʚʦʻʨʽʜʥʽʩʪʴ ʚʦʜʥʠʭ ʙʽʦʪʦʧʽʚ ʧʦʣʷʛʘʻ ʚ ʾʭʥʽʡ ʨʫʭʣʠʚʦʩʪʽ. 

ʇʝʨʝʤʽʱʫʶʯʠʩʴ, ʚʦʜʘ ʤʦʨʩʴʢʠʭ ʪʝʯʽʡ ʽ ʦʢʝʘʥʩʴʢʠʭ ʢʦʣʦʚʦʨʦʪʽʚ, ʦʟʝʨ ʽ 

ʽʥʰʠʭ ʚʦʜʦʡʤ ʟʘʭʦʧʣʶʻ ʙʽʣʴʰʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʥʽʡ. 

ʇʝʨʝʤʽʱʝʥʥʷ ʙʽʦʪʦʧʫ ʚ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʨʽʟʢʠʤʠ ʟʤʽʥʘʤʠ ʘʙʽʦʪʠʯʥʠʭ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʫ 

ʚʝʣʠʢʠʭ ʨʽʢʘʭ, ʱʦ ʪʝʯʫʪʴ ʫ ʰʠʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ). ʈʫʭʣʠʚʽʩʪʴ ʚʦʜʥʠʭ 

ʙʽʦʪʦʧʽʚ ʤʘʻ ʩʚʦʾʤ ʥʘʩʣʽʜʢʦʤ, ʟʦʢʨʝʤʘ, ʧʦʩʠʣʝʥʥʷ ʙʽʦʛʝʦʧʦʪʦʢʽʚ, ʪʦʙʪʦ 

ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʦʢʨʝʤʠʭ ʝʢʦʩʠʩʪʝʤ, ʟʥʠʞʝʥʥʷ ʩʪʫʧʝʥʷ ʾʭʥʴʦʾ 

ʘʚʪʦʥʦʤʽʾ. ɺʝʣʠʯʝʟʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʨʫʢʪʫʨʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟʜʽʡʩʥʶʶʪʴ 

ʩʧʝʮʠʬʽʯʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʠ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤ ʽ 

ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʽʦʪʦʧʫ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ. ʎʝ ʚʝʣʠʢʘ ʛʫʩʪʠʥʘ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʜʨʽʙʥʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʫ ʟʚʘʞʝʥʦʤʫ ʩʪʘʥʽ, 

ʚʠʩʦʢʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʥʝʩʧʨʠʷʪʣʠʚʘ ʜʣʷ ʞʠʪʪʷ ʪʝʧʣʦʢʨʦʚʥʠʭ ʪʚʘʨʠʥ, 

ʚʝʣʠʢʘ ʪʝʨʤʦʩʪʘʙʽʣʴʥʽʩʪʴ, ʚʠʛʽʜʥʘ ʜʣʷ ʧʦʡʢʽʣʦʪʝʨʤʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʤʘʣʘ 

ʦʧʪʠʯʥʘ ʧʨʦʟʦʨʽʩʪʴ, ʱʦ ʦʙʤʝʞʫʻ ʧʦʰʠʨʝʥʥʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʫ ʛʣʠʙʠʥʫ, ʥʠʟʴʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʠʩʥʶ, ʱʦ ʯʘʩʪʦ ʫʩʢʣʘʜʥʶʻ ʜʠʭʘʥʥʷ, ʽ ʨʷʜ 

ʽʥʰʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʪʽʢʘʥʥʷ 

ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʪʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʥʠʭ 

ʙʽʦʪʦʧʽʚ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʩʦʢʦʶ ʨʦʟʯʠʥʥʽʩʪʶ ʫ ʚʦʜʽ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ. ɺʠʩʦʢʘ ʨʦʟʯʠʥʥʽʩʪʴ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʧʣʠʚʘʻ ʥʘ ʦʩʤʦʪʠʯʥʠʡ ʪʠʩʢ, ʘ 
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ʯʝʨʝʟ ʥʴʦʛʦ ʡ ʥʘ ʩʢʣʘʜ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ ʽ ʚʦʜʥʦ-ʩʦʣʴʦʚʠʡ ʨʝʞʠʤ ʡʦʛʦ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ ï ʘʢʪʠʚʽʟʫʻ ʙʽʦʭʽʤʽʯʥʫ ʚʟʘʻʤʦʜʽʶ ʢʦʤʧʦʥʝʥʪʽʚ 

ʚʩʝʨʝʜʠʥʽ ʦʜʥʽʻʾ ʝʢʦʩʠʩʪʝʤʠ ʡ ʧʽʜʩʠʣʶʻ ʙʽʦʛʝʦʧʦʪʦʢʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʧʝʨʝʥʦʩ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ ʚ ʤʝʞʘʭ ʛʽʜʨʦʩʬʝʨʠ. ʆʪʞʝ, ʚʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ 

ʨʽʟʢʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʥʘʟʝʤʥʠʭ ʷʢ ʫ ʩʪʨʫʢʪʫʨʥʦʤʫ, ʪʘʢ ʽ ʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ɺʠʩʦʢʘ ʛʫʩʪʠʥʘ ʚʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʨʛʘʥʽʟʤʘʤ ʽʩʥʫʚʘʪʠ ʫ ʟʚʘʞʝʥʦʤʫ ʩʪʘʥʽ, ʦʙʫʤʦʚʠʣʘ ʤʘʩʦʚʠʡ ʨʦʟʚʠʪʦʢ 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʧʨʦʜʫʮʝʥʪʽʚ, ʧʦʟʙʘʚʣʝʥʠʭ ʦʨʛʘʥʽʚ ʧʨʠʢʨʽʧʣʝʥʥʷ ʡ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ ʥʝ ʧʨʠʡʤʘʶʪʴ ʦʩʦʙʠʩʪʦʾ ʫʯʘʩʪʽ ʫ ʬʦʪʦʩʠʥʪʝʟʽ. ʄʘʣʽ 

ʨʦʟʤʽʨʠ ʚʦʜʦʨʦʩʪʝʡ ʽ ʚʝʣʠʯʝʟʥʠʡ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʭʣʦʨʦʬʽʣʫ ʚ 

ʥʘʜʟʚʠʯʘʡʥʦʤʫ ʩʪʫʧʝʥʽ (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʟʝʤʥʠʤʠ ʤʘʢʨʦʬʽʪʘʤʠ) 

ʧʽʜʚʠʱʫʶʪʴ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʧʨʦʜʫʮʝʥʪʽʚ. ʂʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ, ʫʪʚʦʨʝʥʦʾ ʚʦʜʦʨʦʩʪʷʤʠ ʥʘ ʦʜʠʥʠʮʶ ʤʘʩʠ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ, 

ʟʥʘʯʥʦ ʚʠʱʝ, ʥʽʞ
 
ʫ ʥʘʟʝʤʥʠʭ ʤʘʢʨʦʬʽʪʽʚ. ʗʢʱʦ ʨʽʯʥʠʡ ʈ/ɺ-ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ 

ʤʘʢʨʦʬʽʪʽʚ ʩʫʰʠ ʚʠʨʘʞʘʻʪʴʩʷ ʟʚʠʯʘʡʥʦ ʜʝʩʷʪʠʤʠ ʯʘʩʪʢʘʤʠ, ʜʣʷ ʚʦʜʦʨʦʩʪʝʡ 

ʚʽʥ ʥʘ ʜʚʘ-ʪʨʠ ʧʦʨʷʜʢʠ ʚʠʱʝ. ʎʝ ʟʥʘʯʠʪʴ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʢʦʣʦʦʙʽʛʫ ʨʝʯʦʚʠʥ 

ʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʟʥʘʯʥʦ ʚʠʱʝ, ʥʽʞ ʫ ʥʘʟʝʤʥʠʭ. ɿʘ ʜʝʷʢʠʤ ʜʘʥʠʤʠ, 

ʬʦʩʬʦʨ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʽʜʥʦʚʣʷʻʪʴʩʷ ʟʘ ʢʽʣʴʢʘ ʭʚʠʣʠʥ, ʱʦ ʚ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʚʝʣʠʯʝʟʥʦʶ ʟʘʛʘʣʴʥʦʶ ʚʽʜʥʦʩʥʦʶ ʧʦʚʝʨʭʥʝʶ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʚʦʜʦʨʦʩʪʝʡ. 

ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʩʷ ʆʈ, ʫʪʚʦʨʝʥʘ ʚʦʜʦʨʦʩʪʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʦʨʽʚʥʷʥʦ ʣʝʛʢʦ ʟʘʩʚʦʶʚʘʥʠʤʠ ʬʨʘʢʮʽʷʤʠ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʜʝʨʝʚʠʥʘ ʡ ʜʝʷʢʽ 

ʽʥʰʽ ʪʢʘʥʠʥʠ ʥʘʟʝʤʥʠʭ ʨʦʩʣʠʥ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʾʞʫ ʪʽʣʴʢʠ 

ʜʝʷʢʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʚʪʦʪʨʦʬʥʦʛʦ ʡ 

ʛʝʪʝʨʦʪʨʦʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʛʽʜʨʦʙʽʦʮʝʥʦʟʘʭ ʟʦʚʩʽʤ ʽʥʰʝ, ʥʽʞ ʚ 

ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ʅʘʧʨʠʢʣʘʜ, ʫ ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ ʙʽʦʤʘʩʘ 

ʧʨʦʜʫʮʝʥʪʽʚ ʧʨʠʙʣʠʟʥʦ ʚ 7ï10 ʪʠʩ. ʨʘʟʽʚ ʤʝʥʰʝ ʬʽʪʦʤʘʩʠ ʩʫʰʽ, ʫ ʪʦʡ ʯʘʩ ʷʢ 

ʟʦʦʤʘʩʘ ʚ ʧʦʨʽʚʥʶʚʘʥʠʭ ʯʘʩʪʠʥʘʭ ʙʽʦʩʬʝʨʠ ʧʨʠʙʣʠʟʥʦ ʦʜʥʦʛʦ ʧʦʨʷʜʢʫ. 

ʉʫʤʘʨʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ ʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʟʥʘʯʥʦ 

ʥʠʞʯʝ, ʥʽʞ ʫ ʥʘʟʝʤʥʠʭ: ʧʦ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ ʚ ʧʝʨʝʨʘʭʫʚʘʥʥʽ ʥʘ ʦʜʠʥʠʮʶ 

ʧʣʦʱʽ ï ʚ 20ï30 ʪʠʩ. ʨʘʟʽʚ, ʧʦ ʩʠʨʽʡ ʙʽʦʤʘʩʽ ï ʚ 6ï7 ʪʠʩ. ʨʘʟʽʚ; ʨʦʟʭʦʜʞʝʥʥʷ 

ʩʪʘʻ ʱʝ ʙʽʣʴʰʠʤ, ʷʢʱʦ ʨʦʟʨʘʭʫʥʢʠ ʚʝʩʪʠ ʥʘ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʙʽʦʪʦʧʽʚ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʥʘʷʚʥʽʩʪʴ, ʘ ʯʘʩʪʦ ʡ 

ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʜʦʥʥʠʭ ʫʛʨʫʧʦʚʘʥʥʷʭ ʧʨʠʢʨʽʧʣʝʥʠʭ ʘʙʦ ʤʘʣʦʨʫʭʦʤʠʭ 

ʪʚʘʨʠʥ. ɯʩʥʫʚʘʥʥʷ ʦʩʪʘʥʥʽʭ ʤʦʞʣʠʚʦ ʣʠʰʝ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʨʫʭʣʠʚʦʩʪʽ 

ʚʦʜʠ, ʱʦ ʧʨʠʥʦʩʠʪʴ ʾʞʫ ʡ ʢʠʩʝʥʴ, ʱʦ ʥʝʩʝ ʤʝʪʘʙʦʣʽʪʠ ʡ ʟʘʙʝʟʧʝʯʫʻ 

ʧʝʨʝʥʝʩʝʥʥʷ ʛʘʤʝʪ ʽ ʣʠʯʠʥʦʢ ʮʠʭ ʪʚʘʨʠʥ, ʪʦʙʪʦ ʾʭʥʻ ʨʦʟʩʝʣʝʥʥʷ. 

ʇʨʠʩʫʪʥʽʩʪʴ ʫ ʚʦʜʽ ʈʆʈ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʪʽʤ ʘʙʦ ʽʥʰʦʤʫ ʩʪʫʧʝʥʽ 

ʙʽʣʴʰʽʩʪʶ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʦʙʫʤʦʚʣʶʻ ʩʚʦʻʨʽʜʥʽʩʪʴ ʪʨʦʬʽʢʠ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ. 

ʅʘʩʪʽʣʴʢʠ ʞ ʭʘʨʘʢʪʝʨʥʦ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʝ ʩʝʨʝʜ ʛʽʜʨʦʙʽʦʥʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ ʜʝʪʨʠʪʦʤ ʽ ʙʘʢʪʝʨʽʷʤʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʭʘʨʯʫʚʘʥʥʷ 

ʟʚʘʞʝʥʽ ʫ ʚʦʜʽ ʜʨʽʙʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʦʨʛʘʥʽʟʤʠ ʚʠʨʦʙʣʷʶʪʴ ʨʽʟʥʽ ʘʜʘʧʪʘʮʽʾ ʜʦ 

ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʚʣʘʩʪʠʚʦʛʦ ʜʫʞʝ ʙʘʛʘʪʴʦʤ ʛʽʜʨʦʙʽʦʥʪʘʤ ʽ ʷʢʝ 
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ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʥʘʟʝʤʥʠʭ ʪʚʘʨʠʥ. ɺʢʨʘʡ ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ 

ʻ ʩʚʦʻʨʽʜʥʽʩʪʴ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʫʤʦʚ ʫ ʚʦʜʽ, ʱʦ ʟʜʽʡʩʥʶʻ ʜʫʞʝ ʚʝʣʠʢʠʡ ʚʧʣʠʚ 

ʥʘ ʝʥʝʨʛʝʪʠʢʫ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ. ʈʦʙʦʪʘ ʟ ʧʦʜʦʣʘʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ, ʷʢʘ 

ʚʠʢʦʥʫʻʪʴʩʷ ʪʚʘʨʠʥʘʤʠ ʧʽʜ ʯʘʩ ʩʧʦʢʦʶ ʡ ʨʫʭʫ ʫ ʚʦʜʽ, ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ ʥʘ 

ʩʫʰʽ, ʽ ʪʦʤʫ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʞʽ ʥʘ ʨʽʩʪ ʫ ʛʽʜʨʦʙʽʦʥʪʽʚ ʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʽ, ʥʽʞ ʫ ʥʘʟʝʤʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

 

13.1.2 ɺʟʘʻʤʦʜʽʷ ʞʠʚʦʛʦ ʡ ʢʽʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ  

 

ʍʦʯʘ ʝʢʦʩʠʩʪʝʤʘ ʷʚʣʷʻ ʩʦʙʦʶ ʤʘʪʝʨʽʘʣʴʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʻʜʥʽʩʪʴ 

ʙʽʦʮʝʥʦʟʫ ʡ ʙʽʦʪʦʧʫ, ʨʦʣʴ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʫ ʚʠʟʥʘʯʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʮʽʣʦʛʦ ʚʢʨʘʡ ʥʝʦʜʥʘʢʦʚʘ. ʋ ʟʚ'ʷʟʢʫ ʽʟ ʮʠʤ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʻ ʢʽʣʴʢʽʩʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʤʘʩʘʤʠ 

ʞʠʚʦʛʦ ʡ ʥʝʞʠʚʦʛʦ ʩʫʙʩʪʨʘʪʽʚ. ʏʠʤ ʮʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʝʥʰʝ, ʪʠʤ, ʟʘ 

ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚ, ʩʣʘʙʢʽʰʝ ʚʧʣʠʚ ʙʽʦʮʝʥʦʟʫ ʥʘ ʙʽʦʪʦʧ, ʤʝʥʰ ʝʬʝʢʪʠʚʥʝ 

ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ, ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʧʦʩʠʣʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʩʠʩʪʝʤʠ. 

ʗʢ ʧʨʘʚʠʣʦ, ʢʽʩʥʠʡ ʢʦʤʧʦʥʝʥʪ ʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʟʥʘʯʥʦ ʩʠʣʴʥʽʰʝ, ʥʽʞ ʫ ʥʘʟʝʤʥʠʭ. ʉʝʨʝʜʥʷ ʙʽʦʤʘʩʘ ʦʨʛʘʥʽʟʤʽʚ ʥʘ ʩʫʰʽ 

ʜʦʩʷʛʘʻ 10 ʢʛ/ʤ
2
, ʫ ʛʽʜʨʦʩʬʝʨʽ ï ʙʣʠʟʴʢʦ 10 ʛ (ʩʫʭʘ ʤʘʩʘ), ʪʦʙʪʦ ʚ ʪʠʩʷʯʫ 

ʨʘʟʽʚ ʤʝʥʰʝ. ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʦʙʣʘʩʪʴ ʧʦʰʠʨʝʥʥʷ ʞʠʪʪʷ ʥʘ ʩʫʰʽ 

ʚʠʤʽʨʷʻʪʴʩʷ ʧʦ ʚʝʨʪʠʢʘʣʽ ʜʝʩʷʪʢʘʤʠ ʤʝʪʨʽʚ, ʘ ʫ ʚʦʜʽ ʟʚʠʯʘʡʥʦ ʩʦʪʥʷʤʠ 

ʤʝʪʨʽʚ ʽ ʢʽʣʦʤʝʪʨʘʤʠ, ʥʝʟʤʽʨʥʦ ʤʝʥʰʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʞʠʪʪʷ ʚ ʛʽʜʨʦʩʬʝʨʽ 

ʩʪʘʻ ʱʝ ʙʽʣʴʰ ʦʯʝʚʠʜʥʦʶ. ʋ ʤʝʞʘʭ ʛʽʜʨʦʩʬʝʨʠ ʧʠʪʦʤʘ ʚʘʛʘ ʞʠʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʟʨʦʩʪʘʻ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʚʦʜʦʡʤ. ʋ ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ ʥʘ 1 ʤ
3
 

ʚʦʜʠ ʜʦʚʦʜʠʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 20 ʤʛ ʩʠʨʦʾ ʙʽʦʤʘʩʠ, ʫ ʚʝʣʠʢʠʭ ʦʟʝʨʘʭ ï 

ʯʘʩʪʢʠ ʛʨʘʤʽʚ, ʫ ʚʦʜʦʩʭʦʚʠʱʘʭ ï ʜʦ ʜʝʢʽʣʴʢʦʭ ʛʨʘʤʽʚ, ʘ ʚ ʨʠʙʦʚʦʜʥʠʭ 

ʩʪʘʚʢʘʭ ï ʜʦ ʢʽʣʦʛʨʘʤʘ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʯʠʤ ʤʝʥʰʝ ʡ ʜʨʽʙʥʽʰʝ ʚʦʜʦʡʤʘ, 

ʪʠʤ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʱʝ ʚ ʡʦʛʦ ʝʢʦʩʠʩʪʝʤʽ ʨʦʣʴ ʞʠʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʡ 

ʩʠʣʴʥʽʰʝ ʚʧʣʠʚ ʦʩʪʘʥʥʴʦʛʦ ʥʘ ʩʚʽʡ ʙʽʦʪʦʧ. ʍʦʯʘ ʧʦ ʩʚʦʾʡ ʤʘʩʽ ʞʠʚʠʡ 

ʢʦʤʧʦʥʝʥʪ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʥʝʟʤʽʨʥʦ ʤʝʥʰʝ ʢʽʩʥʦʛʦ, ʡʦʤʫ ʥʘʣʝʞʠʪʴ 

ʘʢʪʠʚʥʘ ʡ ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʫ ʙʽʦʛʝʦʮʝʥʦʪʠʯʥʠʭ ʧʨʦʮʝʩʘʭ. ʇʨʠʩʪʦʩʦʚʫʶʯʠʩʴ 

ʜʦ ʘʙʽʦʪʠʯʥʦʛʦ ʦʪʦʯʝʥʥʷ, ʙʽʦʮʝʥʦʟ ʙʝʟʫʧʠʥʥʦ ʝʚʦʣʶʮʽʦʥʫʻ ʷʢ ʩʠʩʪʝʤʘ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʩʫʤʽʩʥʦʾ ʝʚʦʣʶʮʽʾ ʚʠʜʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʥʴʦʛʦ. ɹʽʦʪʦʧ ʚʽʜʦʤʠʤ 

ʯʠʥʦʤ ʚʧʣʠʚʘʻ ʥʘ ʝʚʦʣʶʮʽʶ ʙʽʦʮʝʥʦʟʫ, ʘʣʝ ʥʝ ʻ ʾʾ ʧʨʠʯʠʥʦʶ. ʅʘʚʧʘʢʠ, 

ʟʤʽʥʠ ʙʽʦʪʦʧʫ ʧʽʜ ʚʧʣʠʚʦʤ ʙʽʦʮʝʥʦʟʫ, ʤʘʣʦʧʦʤʽʪʥʽ ʚ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ, 

ʚʠʛʣʷʜʘʶʪʴ ʚʝʣʠʯʝʟʥʠʤʠ ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ. ʗʢ ʧʨʠʢʣʘʜ ʤʦʞʥʘ 

ʧʨʠʚʝʩʪʠ ʫʪʚʦʨʝʥʥʷ ʢʦʨʘʣʦʚʠʭ ʨʠʬʽʚ ʫ ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ, ʟʘʙʦʣʦʯʫʚʘʥʥʷ ʡ 

ʟʥʠʢʥʝʥʥʷ ʦʟʝʨ ʥʘ ʩʫʰʽ. ʍʦʯʘ ʽʜʝʘʣʴʥʘ ʩʭʝʤʘ ʢʦʣʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʧʨʠʧʫʩʢʘʻ 

ʾʭʥʻ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʢʦʣʫ, ʫ ʨʝʘʣʴʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʰʘ ʢʘʨʪʠʥʘ. ʅʘʧʨʠʢʣʘʜ, ʢʠʩʝʥʴ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ 

ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʷʢʦʶʩʴ ʤʽʨʦʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 

ʜʠʭʘʥʥʷ ʪʚʘʨʠʥʘʤʠ, ʘʣʝ ʯʘʩʪʠʥʘ ʡʦʛʦ ʪʠʤʯʘʩʦʚʦ ʚʠʭʦʜʠʪʴ ʽʟ ʢʦʣʦʦʙʽʛʫ, 

ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʚ ʘʪʤʦʩʬʝʨʫ. ɺʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʱʦ ʚʠʜʽʣʶʻʪʴʩʷ ʪʚʘʨʠʥʘʤʠ, 
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ʥʝ ʧʦʚʥʽʩʪʶ ʩʧʦʞʠʚʘʻʪʴʩʷ ʨʦʩʣʠʥʘʤʠ, ʫ ʷʢʽʡʩʴ ʢʽʣʴʢʦʩʪʽ ʟʚ'ʷʟʫʶʯʠʩʴ ʫ ʩʦʣʽ 

ʚʫʛʽʣʴʥʦʾ ʢʠʩʣʦʪʠ ʘʙʦ ʚʠʭʦʜʷʯʠ ʚ ʘʪʤʦʩʬʝʨʫ. ʆʈ ʧʽʩʣʷ ʚʽʜʤʠʨʘʥʥʷ 

ʦʨʛʘʥʽʟʤʽʚ ʯʘʩʪʢʦʚʦ ʦʧʫʩʢʘʻʪʴʩʷ ʥʘ ˇʨʫʥʪ ʽ ʟʘʭʦʚʫʻʪʴʩʷ ʚ ʪʦʚʱʽ ʜʦʥʥʠʭ 

ʦʧʘʜʽʚ. ʆʩʥʦʚʥʠʤʠ ʨʝʟʝʨʚʘʪʘʤʠ, ʫ ʷʢʽ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʨʝʯʦʚʠʥʠ, ʱʦ 

ʪʠʤʯʘʩʦʚʦ ʚʠʭʦʜʷʪʴ ʽʟ ʢʦʣʦʦʙʽʛʫ ʜʘʥʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʻ ʜʦʥʥʽ ʦʧʘʜʠ ʡ 

ʘʪʤʦʩʬʝʨʘ. ʆʪʞʝ, ʯʝʨʝʟ ʜʦʥʥʽ ʦʧʘʜʠ ʡ ʘʪʤʦʩʬʝʨʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʣʦʦʙʽʛ 

ʨʝʯʦʚʠʥ, ʽ ʚʽʥ ʥʝ ʻ ʟʘʤʢʥʫʪʠʤ. ɺʘʨʪʦ ʜʦʜʘʪʠ, ʱʦ ʩʘʤ ʧʨʦʮʝʩ ʚʟʘʻʤʦʜʽʾ 

ʢʽʩʥʦʛʦ ʡ ʞʠʚʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʦʩʠʩʪʝʤʠ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʻ 

ʫʷʚʣʝʥʥʶ ʧʨʦ ʢʦʣʦʦʙʽʛ ʨʝʯʦʚʠʥ. ʊʽʣʴʢʠ ʩʪʦʩʦʚʥʦ ʜʦ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʚ 

ʮʽʣʦʤʫ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʮʠʨʢʫʣʷʮʽʾ ʨʝʯʦʚʠʥ ʧʨʘʢʪʠʯʥʦ ʧʦ ʟʘʤʢʥʫʪʦʤʫ 

ʢʦʣʫ, ʥʝʭʘʡ ʽ ʧʝʨʝʨʠʚʘʥʦʤʫ ʨʝʟʝʨʚʘʪʘʤʠ. ɯʥʰʽ ʦʙʩʪʘʚʠʥʠ ʫ ʥʘʟʝʤʥʠʭ 

ʚʦʜʦʡʤʘʭ. ʋ ʙʝʟʩʪʽʯʥʝ ʦʟʝʨʦ ʥʘʜʭʦʜʷʪʴ ʨʽʟʥʽ ʨʝʯʦʚʠʥʠ, ʯʘʩʪʠʥʘ ʟ ʥʠʭ 

ʚʠʭʦʜʠʪʴ ʽʟ ʢʦʣʦʦʙʽʛʫ, ʘʢʫʤʫʣʶʶʯʠʩʴ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ. ʋ ʩʪʽʯʥʠʭ 

ʦʟʝʨʘʭ ʮʝʡ ʧʨʦʮʝʩ ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʠʥʦʩʦʤ ʷʢ ʤʝʨʪʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʘʢ ʽ 

ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʙʽʦʩʪʦʢ). ʑʝ ʩʠʣʴʥʽʰʝ ʚʠʨʘʞʝʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʽʜʝʘʣʽʟʦʚʘʥʦʾ ʩʭʝʤʠ ʮʠʢʣʽʯʥʦʾ ʤʽʛʨʘʮʽʾ ʨʝʯʦʚʠʥ ʫ ʚʦʜʦʩʭʦʚʠʱʘʭ ʽ ʨʽʢʘʭ, 

ʩʪʦʩʦʚʥʦ ʜʦ ʷʢʠʭ ʛʦʚʦʨʷʪʴ ʧʨʦ ʪʨʘʥʟʠʪʥʠʡ ʘʙʦ ʧʦʪʦʢʦʚʠʡ ʢʦʣʦʦʙʽʛ. 

ʆʨʛʘʥʽʟʤʠ, ʱʦ ʥʘʨʦʜʞʫʶʪʴʩʷ ʫ ʚʝʨʭʥʽʡ ʜʽʣʷʥʮʽ ʨʽʢʠ, ʟʥʦʩʷʪʴʩʷ ʚʥʠʟ ʟʘ 

ʪʝʯʽʻʶ ʡ ʙʽʣʴʰʝ ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ ʢʦʣʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫ ʤʽʩʮʽ ʩʚʦʛʦ 

ʚʠʥʠʢʥʝʥʥʷ. ʋ ʨʦʟʛʣʷʥʫʪʽʡ ʜʽʣʷʥʮʽ ʥʦʚʽ ʦʨʛʘʥʽʟʤʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʘʣʦʭʪʦʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʽʟ ʚʦʜʦʶ ʟ ʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʜʽʣʷʥʦʢ, ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ, ʟ ʘʪʤʦʩʬʝʨʠ ʡ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʊʨʘʥʟʠʪʥʠʡ 

ʪʠʧ ʢʦʣʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʭʘʨʘʢʪʝʨʥʠʡ ʽ ʜʣʷ ʙʘʛʘʪʴʦʭ ʜʽʣʷʥʦʢ ʉʚʽʪʦʚʦʛʦ 

ʦʢʝʘʥʫ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʤʝʞʘʭ ʧʦʪʫʞʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʝʯʽʡ. 

ʅʘʧʨʠʢʣʘʜ, ɻʦʣʴʬʩʪʨʽʤ ʽ ʂʫʨʦʩʽʦ ʧʝʨʝʥʦʩʷʪʴ ʨʝʯʦʚʠʥʠ ʡ ʦʨʛʘʥʽʟʤʠ ʥʘ 

ʪʠʩʷʯʽ ʢʽʣʦʤʝʪʨʽʚ. 

 

13.1.3 ʉʪʽʡʢʽʩʪʴ ʝʢʦʩʠʩʪʝʤ  
 

ʎʝ ʧʦʥʷʪʪʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʜʝʷʢʦʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʚ ʥʴʦʛʦ 

ʚʢʣʘʜʘʻʪʴʩʷ ʨʽʟʥʠʡ ʟʤʽʩʪ. ʅʘʩʘʤʧʝʨʝʜ, ʩʪʽʡʢʦʶ ʤʦʞʝ ʥʘʟʠʚʘʪʠʩʷ ʩʠʩʪʝʤʘ, 

ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʪʘʣʽʩʪʶ ʩʚʦʛʦ ʩʪʘʥʫ, ʚʽʜʩʫʪʥʽʩʪʶ ʟʤʽʥ. ɯʥʰʠʡ ʢʨʠʪʝʨʽʡ ï 

ʽʥʝʨʮʽʷ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʦʨʫʰʝʥʴ, ʪʨʝʪʽʡ ï çʝʣʘʩʪʠʯʥʽʩʪʴè, ʟʜʘʪʥʽʩʪʴ 

ʚʝʨʪʘʪʠʩʷ ʜʦ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ ʧʽʩʣʷ ʧʦʨʫʰʝʥʥʷ ʟʦʚʥʽʰʥʽʤʠ ʩʠʣʘʤʠ. 

ʏʝʪʚʝʨʪʠʡ ʢʨʠʪʝʨʽʡ ï ʘʤʧʣʽʪʫʜʘ ʟʤʽʥ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ, 

ʚʝʣʠʯʠʥʘ ʚʽʜʭʠʣʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʝʨʪʘʪʠʩʷ ʫ ʚʠʭʽʜʥʠʡ ʩʪʘʥ. 

ʅʘʨʝʰʪʽ, ʽʩʪʦʪʥʠʡ ʩʪʫʧʽʥʴ ʩʪʘʣʦʩʪʽ (ʧʦʜʽʙʥʦʩʪʽ) ʧʨʦʮʝʩʽʚ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʡ ʧʦʚʝʨʥʝʥʥʷ ʩʠʩʪʝʤʠ ʫ ʚʠʭʽʜʥʠʡ ʩʪʘʥ ʧʨʠ 

ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʟʤʽʥʘʭ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. ʆʩʦʙʣʠʚʦʶ ʬʦʨʤʦʶ 

ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤ ʻ ʮʠʢʣʽʯʥʽʩʪʴ ʟʤʽʥ, ʥʘʷʚʥʽʩʪʴ ʩʪʘʙʽʣʴʥʠʭ ʣʽʤʽʪʦʚʘʥʠʭ 

ʮʠʢʣʽʚ. ʉʪʽʡʢʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ (Sc) ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (Sʬ) 

ʝʢʦʩʠʩʪʝʤ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʚʽʜʭʠʣʝʥʴ ʚʠʤʽʨʶʚʘʥʦʾ 

ʚʝʣʠʯʠʥʠ ʱʦʜʦ ʩʝʨʝʜʥʴʦʾ (ȹ1); ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʢʚʘʜʨʘʪʘ ʚʠʤʽʨʶʚʘʥʦʾ 
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ʚʝʣʠʯʠʥʠ ʱʦʜʦ ʩʝʨʝʜʥʴʦʾ (ȹ2); ʚʽʜʥʦʰʝʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʜʦ 

ʩʝʨʝʜʥʴʦʾ ʘʨʠʬʤʝʪʠʯʥʦʾ (ȹ3); ʷʢ ʤʽʨʫ ʛʦʤʝʦʩʪʘʟʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʣʠʯʠʥʫ G1 = 1 ï (Sc/Sʬ) ʧʨʠ  Sc Ò Sʬ ʷʢʱʦ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʦʮʽʥʶʻʪʴʩʷ ʷʢ ȹ3, ʘʙʦ G1 = 1 ï (Sʬ/Sc) ʧʨʠ  Sc Ó Sʬ, ʷʢʱʦ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʦʮʽʥʶʻʪʴʩʷ ʷʢ ȹ1 ʘʙʦ ȹ2. ʉʠʩʪʝʤʘ ʚʚʘʞʘʻʪʴʩʷ ʪʠʤ ʩʪʘʙʽʣʴʥʽʰʝ, ʯʠʤ ʤʝʥʰʝ 

ʩʪʘʥ ʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʬʫʥʢʮʽʡ) ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʣʠʚʘʥʥʷ ʽʥʰʠʭ. 

ɺʝʨʪʠʢʘʣʴʥʽ ʤʽʛʨʘʮʽʾ ʚʦʜʦʨʦʩʪʝʡ ʟʘʣʝʞʥʦ ʚʽʜ ʷʩʢʨʘʚʦʩʪʽ ʚʠʩʚʽʪʣʝʥʥʷ ï 

ʧʨʠʢʣʘʜ ʧʽʜʪʨʠʤʢʠ ʛʦʤʝʦʩʪʘʟʫ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ. ʋ 

ʧʦʜʽʙʥʦʤʫ ʘʩʧʝʢʪʽ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʚʝʨʪʠʢʘʣʴʥʽ ʤʽʛʨʘʮʽʾ ʟʦʦʧʣʘʥʢʪʦʥʫ ʡ 

ʽʥʰʽ ʘʜʘʧʪʠʚʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ. ɺʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ 

ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ ʧʽʜʩʠʣʶʻ ʩʪʘʙʽʣʴʥʽʩʪʴ (ʩʪʽʡʢʽʩʪʴ) ʞʠʚʠʭ ʩʠʩʪʝʤ ʚ 

ʫʤʦʚʘʭ ʨʽʟʢʠʭ ʣʦʢʘʣʴʥʠʭ ʽ ʪʠʤʯʘʩʦʚʠʭ ʟʤʽʥ ʚ ʘʙʽʦʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɻʦʤʝʦʩʪʘʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʝʢʦʩʠʩʪʝʤ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʙʫʬʝʨ, ʱʦ ʛʘʩʠʪʴ 

ʘʤʧʣʽʪʫʜʫ ʟʤʽʥ ʩʠʩʪʝʤ ʫ ʧʝʚʥʠʭ ʤʝʞʘʭ. ʋ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʚʩʽ ʞʠʚʽ 

ʩʠʩʪʝʤʠ ʥʘʢʦʧʠʯʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʩʪʘʶʪʴ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ ʡ, ʚʽʜʧʦʚʽʜʥʦ, 

ʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʠʤʠ. ʉʪʽʡʢʽʩʪʴ ʞʠʚʠʭ ʩʠʩʪʝʤ ʟʚʠʯʘʡʥʦ ʟʨʦʩʪʘʻ ʟ 

ʫʩʢʣʘʜʥʝʥʥʷʤ ʾʭʥʴʦʾ ʩʪʨʫʢʪʫʨʠ, ʟʦʢʨʝʤʘ ʚʠʜʦʚʦʾ ʡ ʪʨʦʬʽʯʥʦʾ, ʱʦ ʫ ʩʚʦʶ 

ʯʝʨʛʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʭʘʨʘʢʪʝʨʥʠʤʠ ʟʨʫʰʝʥʥʷʤʠ ʚ ʝʥʝʨʛʝʪʠʮʽ 

ʫʛʨʫʧʦʚʘʥʴ. 

ʇʦʜʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʝ ʚʩʽʤʘ ʬʘʭʽʚʮʷʤʠ. ɼʝʷʢʽ 

ʜʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʠʩʦʢʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

çʧʦʨʷʜʦʢè ʽ ʷʢ çʙʝʟʣʘʜʜʷè. ʏʠʤ ʩʢʣʘʜʥʽʰʝ ʩʠʩʪʝʤʘ, ʪʠʤ ʙʽʣʴʰʝ ʚ ʥʽʡ 

ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʥʝ ʚʽʜʧʦʚʽʜʥʠʤʠ çʧʦʨʷʜʢʫè. 

 

13.2 ɼʠʥʘʤʽʢʘ ʝʢʦʩʠʩʪʝʤ 

 

ʇʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʫ ʙʽʦʮʝʥʦʟʘʭ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʙʽʦʪʠʯʥʝ 

ʦʪʦʯʝʥʥʷ ʡ ʚʠʢʣʠʢʘʶʪʴ ʚ ʝʢʦʩʠʩʪʝʤʘʭ ʚʠʨʘʟʥʦ ʩʧʨʷʤʦʚʘʥʽ ʟʤʽʥʠ ï ʩʫʢʮʝʩʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʤ ʟʨʫʰʝʥʥʷʤ ʪʨʠʚʘʻ ʧʦʜʘʣʴʰʘ ʟʤʽʥʘ ʙʽʦʮʝʥʦʟʽʚ. ʌʽʟʠʯʥʝ 

ʦʪʦʯʝʥʥʷ ʙʽʦʮʝʥʦʟʽʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨ ʩʫʢʮʝʩʽʾ, ʘʣʝ ʥʝ ʻ ʾʾ 

ʧʨʠʯʠʥʦʶ. ʋ ʧʨʦʮʝʩʽ ʩʫʢʮʝʩʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʙʣʠʞʝʥʥʷ ʙʽʦʮʝʥʦʟʫ ʜʦ 

ʩʪʘʥʫ, ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʦʤʫ ʘʙʽʦʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, ʜʦ ʩʪʘʥʫ 

ʥʘʡʙʽʣʴʰʦʾ ʩʪʽʡʢʦʩʪʽ ʝʢʦʩʠʩʪʝʤʠ ï ʾʾ ʢʣʽʤʘʢʩʫ. ɺʦʥʦ ʤʦʞʝ ʧʦʨʫʰʫʚʘʪʠʩʷ ʟ 

ʥʘʩʪʘʥʥʷʤ ʷʢʠʭ-ʥʝʙʫʜʴ ʟʤʽʥ ʚ ʘʙʽʦʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʽ ʪʦʜʽ ʙʽʦʮʝʥʦʟ 

ʟʥʦʚʫ ʧʝʨʝʪʝʨʧʣʶʻ ʨʷʜ ʧʦʩʣʽʜʦʚʥʠʭ ʟʤʽʥ, ʱʦ ʚʽʜʙʠʚʘʶʪʴ ʧʨʦʷʚ 

ʩʘʤʦʨʝʛʫʣʷʪʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ. ɺʝʩʴ ʛʨʘʜʽʻʥʪ ʫʛʨʫʧʦʚʘʥʴ, ʱʦ 

ʟʤʽʥʶʶʪʴ ʦʜʥʝ ʦʜʥʦʛʦ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʢʣʽʤʘʢʩʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʩʝʨʽʻʶ. 

ʉʝʨʽʘʣʴʥʽ ʟʤʽʥʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʩʘʤʦʾ ʩʠʩʪʝʤʠ ʚ ʟʤʽʩʪʽ 

ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʪʝʢʮʽʾ ʚʽʜ ʚʧʣʠʚʽʚ ʩʝʨʝʜʦʚʠʱʘ. ɽʢʦʩʠʩʪʝʤʠ, 

ʧʽʜʜʘʶʯʠʩʴ ʥʝʧʝʨʝʜʙʘʯʝʥʠʤ ʚʧʣʠʚʘʤ ʟʟʦʚʥʽ, ʧʦʚʠʥʥʽ ʤʘʪʠ ʤʽʥʽʤʫʤ 

ʦʨʛʘʥʽʟʘʮʽʾ ʡ çʧʘʤ'ʷʪʽè, ʱʦʙ ʟʙʝʨʝʛʪʠʩʷ. ʋ ʥʝʩʪʘʙʽʣʴʥʠʭ ʫʤʦʚʘʭ ʚʦʥʠ 

ʣʠʰʘʶʪʴʩʷ ʧʨʦʩʪʠʤʠ ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʨʤʦʜʠʥʘʤʽʯʥʽʡ ʚʘʨʪʦʩʪʽ ʧʽʜʪʨʠʤʢʠ 
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ʙʽʦʤʘʩʠ. ɿʨʽʣʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʽʣʴʰʦʶ ʤʽʨʦʶ çʧʝʨʝʜʙʘʯʘʪʠè ʘʙʦ 

çʽʛʥʦʨʫʚʘʪʠè ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʩʫʢʮʝʩʽʾ ʡʜʫʪʴ ʫ ʥʘʧʨʷʤʢʫ 

ʝʚʦʣʶʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʙʽʦʩʬʝʨʠ ï ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʛʦʤʝʦʩʪʘʟʫ, ʟʙʽʣʴʰʝʥʥʷ 

ʟʛʦʜʦʤ ʢʦʥʪʨʦʣʶ ʥʘʜ ʬʽʟʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʝʨʝʜʦʚʠʱʘ ʡ ʟʨʦʩʪʘʶʯʦʾ 

ʥʝʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʠʭ. ʂʨʽʤ ʩʫʢʮʝʩʽʡ ʜʣʷ ʝʢʦʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʥʽ ʟʘʢʦʥʦʤʽʨʥʽ 

ʟʤʽʥʠ ʩʪʘʥʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʧʨʷʤʦʚʘʥʦʶ ʧʝʨʝʙʫʜʦʚʦʶ, ʘʣʝ ʤʘʶʪʴ 

ʦʙʦʨʦʪʥʠʡ ʭʘʨʘʢʪʝʨ ï ʬʣʫʢʪʫʘʮʽʾ. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʝʢʦʩʠʩʪʝʤ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʚʠʜʦʟʤʽʥʶʶʯʠʩʴ, ʟʦʢʨʝʤʘ, ʧʨʦʪʷʛʦʤ ʨʦʢʫ, ʤʘʻ 

ʚ ʟʘʛʘʣʴʥʦʤʫ ʪʦʡ ʩʘʤʠʡ ʚʠʛʣʷʜ ʫ ʢʦʞʥʠʡ ʩʝʟʦʥ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ. 

 

13.2.1 ʉʫʢʮʝʩʽʷ ʷʢ ʝʢʦʩʠʩʪʝʤʥʠʡ ʧʨʦʮʝʩ  

 

ɻʽʜʨʦʙʽʦʮʝʥʦʟ ʷʢ ʟʙʘʣʘʥʩʦʚʘʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚ, 

ʢʦʣʠ ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʤʫ ʧʦʧʫʣʷʮʽʡ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʥʴʦʛʦ, ʥʝ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʙʽʦʪʦʧʽ, ʥʝ ʟʤʽʥʶʶʪʴ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʷʢʠʭ ʽʩʥʫʶʪʴ ʩʪʨʫʢʪʫʨʘ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʛʨʫʧʦʚʘʥʥʷ. ʗʢʱʦ 

ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʤʫ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʙʽʦʪʦʧʽ, ʪʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ 

çʟʘʙʨʫʜʥʝʥʥʷè ʩʪʦʩʦʚʥʦ ʜʦ ʽʩʥʫʶʯʠʭ ʧʦʧʫʣʷʮʽʡ, ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʦʩʪʘʥʥʽʭ 

ʧʨʦʛʨʝʩʠʚʥʦ ʧʦʛʽʨʰʫʶʪʴʩʷ ʡ ʨʘʟʦʤ ʟ ʪʠʤ ʙʽʦʪʦʧ ʩʪʘʻ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ 

ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷʤ ʜʣʷ ʽʥʰʠʭ ʧʦʧʫʣʷʮʽʡ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʚʥʠʤ ʯʠʥʦʤ ʩʧʨʷʤʦʚʘʥʘ ʟʤʽʥʘ ʩʪʨʫʢʪʫʨʠ ʡ, ʚʽʜʧʦʚʽʜʥʦ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʽʦʮʝʥʦʟʫ. ɺʽʥ ʙʫʜʝ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤ, ʷʢʱʦ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ 

ʚʩʽʭ ʧʦʧʫʣʷʮʽʡ ʚʠʷʚʠʪʴʩʷ ʦʨʛʘʥʽʟʦʚʘʥʦʶ ʟʘ ʪʠʧʦʤ çʙʝʟʚʽʜʭʽʜʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾè. ʏʠʤ ʰʚʠʜʰʝ ʙʽʦʮʝʥʦʟ ʟʤʽʥʶʻ ʩʚʽʡ ʙʽʦʪʦʧ ï ʫʤʦʚʠ ʩʚʦʛʦ 

ʽʩʥʫʚʘʥʥʷ, ï ʪʠʤ ʩʢʦʨʽʰʝ ʚʽʥ ʟʤʽʥʶʻʪʴʩʷ ʩʘʤ. 

ʉʪʘʮʽʦʥʘʨʥʝ ʽʩʥʫʚʘʥʥʷ ʙʽʦʮʝʥʦʟʫ ʤʦʞʣʠʚʦ ʡ ʧʨʠ ʡʦʛʦ 

ʥʝʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ, ʱʦ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʦʶ ʙʽʦʪʦʧʫ ʡ 

ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʫ ʥʴʦʤʫ ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ, ʷʢʽ ʟʤʽʥʶʶʪʴ ʫʤʦʚʠ 

ʽʩʥʫʚʘʥʥʷ ʧʦʧʫʣʷʮʽʡ. ʊʘʢ, ʜʦʩʠʪʴ ʰʚʠʜʢʘ ʪʝʯʽʷ ʚʠʢʣʶʯʘʻ ʥʘʛʨʦʤʘʜʞʝʥʥʷ 

ʤʝʪʘʙʦʣʽʪʽʚ ʫ ʨʽʢʘʭ. ʑʝ ʩʣʘʙʢʽʰʝ ʚʧʣʠʚ ʙʽʦʮʝʥʦʟʽʚ ʥʘ ʚʦʜʥʫ ʪʦʚʱʫ 

ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ. ʈʽʟʥʽ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ ʥʘ ʝʢʦʩʠʩʪʝʤʫ ʤʦʞʫʪʴ 

ʧʨʠʩʢʦʨʶʚʘʪʠ, ʩʧʦʚʽʣʴʥʶʚʘʪʠ ʘʙʦ ʚʠʢʣʶʯʘʪʠ ʾʾ ʩʫʢʮʝʩʽʶ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, 

ʥʘʩʢʽʣʴʢʠ ʚʠʢʣʠʢʫʚʘʥʽ ʥʠʤʠ ʟʤʽʥʠ ʙʽʦʪʦʧʫ ʟʙʽʛʘʶʪʴʩʷ ʟ ʪʠʤʠ, ʷʢʽ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʪʽʢʘʥʥʷ ʙʽʦʮʝʥʦʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʘʧʨʠʢʣʘʜ, ʙʽʦʪʠʯʥʝ 

ʟʘʤʫʣʝʥʥʷ ʜʥʘ ʤʦʞʝ ʧʦʩʣʘʙʣʷʪʠʩʷ ʧʨʦʤʠʚʘʥʥʷʤ ʚʦʜʦʡʤʠ ʘʙʦ 

ʧʽʜʩʠʣʶʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʦʩʽʜʘʥʥʷ ʯʘʩʪʠʥʦʢ, ʧʨʠʥʝʩʝʥʠʭ ʟʟʦʚʥʽ. ʉʝʨʝʜ 

ʨʽʟʥʠʭ ʚʦʜʦʡʤ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʩʫʢʮʝʩʽʻʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʟʝʨʘ, ʱʦ 

ʯʘʩʪʦ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʟ ʦʣʽʛʦʪʨʦʬʥʠʭ ʫ ʤʝʟʦ- ʽ ʝʚʪʨʦʬʥʽ. ɺʥʘʩʣʽʜʦʢ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʛʝʥʥʠʭ ʦʧʘʜʽʚ, ʱʦ ʧʦʩʠʣʶʻʪʴʩʷ ʦʩʽʜʘʥʥʷʤ 

ʟʚʘʞʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʠʥʝʩʝʥʦʛʦ ʨʽʢʘʤʠ, ʦʟʝʨʦ ʧʦʩʪʫʧʦʚʦ ʤʽʣʽʻ, ʦʙʩʷʛ 

ʛʠʧʦʣʽʤʥʽʦʥʘ ʟʤʝʥʰʫʻʪʴʩʷ, ʢʠʩʥʝʚʠʡ ʨʝʞʠʤ ʧʦʛʽʨʰʫʻʪʴʩʷ, ʢʽʣʴʢʽʩʪʴ 

ʙʽʦʛʝʥʽʚ ʟʨʦʩʪʘʻ, ʘ ʥʘʩʝʣʝʥʥʷ ʦʟʝʨʘ ʩʪʘʻ ʢʽʣʴʢʽʩʥʦ ʙʘʛʘʯʝ, ʪʦʤʫ ʱʦ 

ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʦʛʝʥʽʚ ʘʚʪʦʭʪʦʥʥʦʛʦ ʆʈ ʫʪʚʦʨʶʻʪʴʩʷ 
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ʙʽʣʴʰʝ. ʆʜʥʦʯʘʩʥʦ ʟ ʬʘʫʥʠ ʡ ʬʣʦʨʠ ʚʠʧʘʜʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ, ʥʘʡʙʽʣʴʰ 

ʚʠʤʦʛʣʠʚʽ ʜʦ ʯʠʩʪʦʪʠ ʚʦʜʠ. ʇʨʦʮʝʩ ʙʽʦʛʝʥʥʦʛʦ ʤʫʣʦʥʘʢʦʧʠʯʝʥʥʷ ʟʽ 

ʟʙʘʛʘʯʝʥʥʷʤ ʥʘʩʝʣʝʥʥʷ ʧʦʯʠʥʘʻ ʧʨʠʩʢʦʨʶʚʘʪʠʩʷ, ʦʟʝʨʦ ʤʽʣʽʻ ʱʝ ʙʽʣʴʰʝ, 

ʧʽʜʚʦʜʥʽ ʨʦʩʣʠʥʠ ʧʨʠʙʝʨʝʞʥʦʾ ʩʤʫʛʠ (ʨʜʝʩʪʠ, ʫʨʫʪʴ ʪʘ ʽʥ.) ʦʜʝʨʞʫʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ, ʧʦʰʠʨʶʚʘʪʠʩʷ ʫʩʝ ʜʘʣʽ ʜʦ ʮʝʥʪʨʫ, ʧʦʢʠ ʥʝ ʧʦʢʨʠʶʪʴ ʚʩʶ 

ʧʣʦʱʫ ʜʥʘ. ɾʠʪʪʷ ʢʽʣʴʢʽʩʥʦ ʩʪʘʻ ʱʝ ʙʘʛʘʯʝ, ʱʝ ʰʚʠʜʰʝ ʡʜʝ ʥʘʢʦʧʠʯʝʥʥʷ 

ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʟʘ ʨʘʭʫʥʦʢ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ, ʱʦ ʚʽʜʤʠʨʘʶʪʴ. ʇʦʯʠʥʘʻʪʴʩʷ 

ʥʘʩʪʫʧ ʥʘʜʚʦʜʥʠʭ ʨʦʩʣʠʥ (ʦʯʝʨʝʪ, ʨʦʛʦʟ ʪʘ ʽʥ.) ʽ ʧʦʩʪʫʧʦʚʝ ʟʘʙʦʣʦʯʫʚʘʥʥʷ 

ʚʦʜʦʡʤʠ, ʱʦ ʟʘʚʝʨʰʫʻʪʴʩʷ ʡʦʛʦ ʟʥʠʢʥʝʥʥʷʤ. 

ʈʝʘʣʴʥʘ ʢʘʨʪʠʥʘ ʩʫʢʮʝʩʽʾ ʦʟʝʨ ʜʫʞʝ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʥʘʚʝʜʝʥʦʾ ʩʭʝʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʷʚʽʚ ʫ ʯʘʩʽ ʟʦʚʥʽʰʥʽʭ ʩʠʣ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʩʠʩʪʝʤʫ (ʟʤʽʥʘ ʢʣʽʤʘʪʠʯʥʠʭ, ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʽ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ). ʉʫʢʮʝʩʽʷ ʤʦʞʝ ʟʘʪʨʠʤʫʚʘʪʠʩʷ ʥʘ ʷʢʠʭʦʩʴ ʩʪʘʜʽʷʭ, ʧʝʨʝʨʠʚʘʪʠʩʷ, 

ʘʙʦ ʥʘʚʽʪʴ, ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, ʧʨʦʮʝʩ ʧʨʦʪʽʢʘʻ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʢʦʣʠ ʨʝʟʫʣʴʪʘʪʠ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʘʙʽʦʪʠʯʥʠʤʠ ʘʙʦ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʚʧʣʠʚʘʤʠ. ʆʜʥʘʢ ʩʘʤ ʨʦʟʚʠʪʦʢ ʝʢʦʩʠʩʪʝʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ ʾʭʥʴʦʛʦ ʽʩʥʫʚʘʥʥʷ, ʻ ʧʝʚʥʠʤ ʯʠʥʦʤ ʩʧʨʷʤʦʚʘʥʠʡ ʧʨʦʮʝʩ, 

ʱʦ ʧʽʜʢʦʨʷʻʪʴʩʷ ʟʘʛʘʣʴʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʡ ʟʘʢʦʥʘʤ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ. ʆʜʥʠʤ ʟ ʥʘʜʽʡʥʠʭ ʟʘʩʦʙʽʚ ʚʠʷʚʣʝʥʥʷ ʢʘʨʪʠʥʠ 

ʪʨʠʚʘʣʦʾ ʟʤʽʥʠ ʦʟʝʨʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʻ ʘʥʘʣʽʟ ʟʘʣʠʰʢʽʚ ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ ʟ 

ʨʽʟʥʠʭ ʰʘʨʽʚ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʚʽʢ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʟ 

ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ. ɺʩʪʘʥʦʚʣʶʶʯʠ ʧʦ ʚʠʢʦʧʥʠʭ ʬʨʘʛʤʝʥʪʘʭ ʚʠʜʦʚʠʡ 

ʩʢʣʘʜ ʽ ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ ʦʢʨʝʤʠʭ ʛʨʫʧ ʦʨʛʘʥʽʟʤʽʚ (ʜʽʘʪʦʤʦʚʽ 

ʚʦʜʦʨʦʩʪʽ, ʨʘʢʦʧʦʜʽʙʥʽ, ʣʠʯʠʥʢʠ ʢʦʤʘʭ ʪʘ ʽʥ.), ʤʦʞʥʘ ʨʝʢʦʥʩʪʨʫʶʚʘʪʠ 

ʚʠʛʣʷʜ ʝʢʦʩʠʩʪʝʤ ʥʘ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʪʠʤʯʘʩʦʚʠʭ ʨʦʟʨʽʟʘʭ ʽ ʩʫʜʠʪʠ ʧʨʦ ʡʦʛʦ 

ʝʚʦʣʶʮʽʶ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʘʣʝʦʣʽʤʥʦʣʦʛʽʯʥʦʛʦ ʤʝʪʦʜʫ (ʜʽʘʪʦʤʦʚʦʛʦ, 

ʢʘʨʮʠʥʦʣʦʛʽʯʥʦʛʦ ʡ ʽʥʰʠʭ ʘʥʘʣʽʟʽʚ) ʪʨʝʙʘ ʧʨʘʚʠʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʛʨʘʥʠʮʽ 

ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʝʡ. ʋ ʩʫʙʬʦʩʠʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʙʘʛʘʪʦ ʬʨʘʛʤʝʥʪʽʚ ʯʘʩʪʦ ʥʝ 

ʟʙʝʨʽʛʘʶʪʴʩʷ, ʥʝ ʚʩʽ ʟʥʘʡʜʝʥʽ ʬʨʘʛʤʝʥʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʦ ʚʠʜʫ, ʤʦʞʣʠʚʝ 

ʧʦʨʫʰʝʥʥʷ ʩʪʨʘʪʠʛʨʘʬʽʾ ʚʥʘʩʣʽʜʦʢ ʟʘʤʫʣʝʥʥʷ ˇʨʫʥʪʫ ʪʝʯʽʷʤʠ ʽ ʡʦʛʦ 

ʧʝʨʝʢʦʧʫʚʘʥʥʷ ʪʚʘʨʠʥʘʤʠ. 

ʂʫʣʴʤʽʥʘʮʽʻʶ ʨʦʟʚʠʪʢʫ ʝʢʦʩʠʩʪʝʤ (ʢʣʽʤʘʢʩʦʤ) ʻ ʩʪʘʥ, ʧʨʠ ʷʢʦʤʫ 

ʙʽʦʤʘʩʘ ʥʘ ʦʜʠʥʠʮʶ ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ. ɺʽʜʥʦʰʝʥʥʷ ʚʠʪʨʘʪ 

ʝʥʝʨʛʽʾ ʥʘ ʧʽʜʪʨʠʤʢʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʜʦ ʝʥʝʨʛʽʾ, ʫʢʣʘʜʝʥʦʾ ʚ ʩʪʨʫʢʪʫʨʽ, 

ʟʥʠʞʫʻʪʴʩʷ, ʪʦʙʪʦ ʟʥʠʞʫʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʝʥʝʨʛʽʾ ʜʠʭʘʥʥʷ ʫʛʨʫʧʦʚʘʥʥʷ ʜʦ 

ʪʽʻʾ, ʢʦʪʨʘ ʟʚ'ʷʟʘʥʘ ʚ ʡʦʛʦ ʙʽʦʤʘʩʽ. ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʟʦʢʨʝʤʘ, ʜʦʩʷʛʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷʤ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʠʭʘʥʥʷ. ɺʽʜʥʦʰʝʥʥʷ ʚʘʣʦʚʦʛʦ ʬʦʪʦʩʠʥʪʝʟʫ ʜʦ ʩʫʤʘʨʥʦʛʦ ʜʠʭʘʥʥʷ 

ʫʛʨʫʧʦʚʘʥʥʷ Ÿ1, ʪʦʙʪʦ ʥʘʜʭʦʜʞʝʥʥʷ ʽ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʚʨʽʚʥʦʚʘʞʫʶʪʴ ʦʜʠʥ 

ʦʜʥʦʛʦ. ʆʪʞʝ, ʚʠʭʽʜ ʯʠʩʪʦʾ ʧʨʦʜʫʢʮʽʾ (ʧʝʨʝʚʠʱʝʥʥʷ ʬʦʪʦʩʠʥʪʝʟʫ ʥʘʜ 

ʜʠʭʘʥʥʷʤ) ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 0, ʜʦ 0 ʧʨʘʛʥʝ ʡ ʚʠʭʽʜ ʧʨʦʜʫʢʮʽʾ ʥʘ ʦʜʠʥʠʮʶ 

ʙʽʦʤʘʩʠ. ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʝʢʦʩʠʩʪʝʤʠ ʚ ʧʨʦʮʝʩʽ ʩʫʢʮʝʩʽʾ ʧʨʦʷʚʣʷʶʪʴʩʷ, 

ʥʘʩʘʤʧʝʨʝʜ, ʚ ʫʩʢʣʘʜʥʝʥʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʦʮʝʥʦʟʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʫ 



78 

 

ʢʽʙʝʨʥʝʪʠʢʠ, ʟʛʽʜʥʦ ʷʢʦʤʫ ʩʠʩʪʝʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʽʟʥʦʨʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʙʽʣʴʰ ʩʪʽʡʢʽ. ɿʨʦʩʪʘʻ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʙʽʦʮʝʥʦʟʽʚ, 

ʟʚʠʯʘʡʥʦ ʱʝ ʰʚʠʜʰʝ ʧʽʜʚʠʱʫʻʪʴʩʷ ʾʭ ʝʢʚʽʪʘʙʽʣʴʥʽʩʪʴ, ʱʦ ʥʝʟʘʙʘʨʦʤ 

ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ, ʘ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʥʘʚʽʪʴ ʟʥʠʞʫʻʪʴʩʷ. ʇʽʜʩʠʣʶʻʪʴʩʷ 

ʩʪʨʘʪʠʬʽʢʘʮʽʷ ʫʛʨʫʧʦʚʘʥʥʷ, ʪʦʙʪʦ ʟ'ʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʝʢʦʣʦʛʽʯʥʽ ʥʽʰʽ. ʈʽʟʢʦ 

ʟʨʦʩʪʘʻ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʽʦʮʝʥʦʟʫ ʫ 

ʚʦʜʫ, ʷʢ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʨʦʩʪʘʶʯʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫʛʨʫʧʦʚʘʥʥʷ. ʋ 

ʟʚ'ʷʟʢʫ ʽʟ ʮʠʤ ʟʨʦʩʪʘʻ ʨʦʣʴ ʤʝʪʘʙʦʣʽʪʽʚ ʷʢ ʨʝʛʫʣʷʪʦʨʘ, ʱʦ ʩʪʘʙʽʣʽʟʫʻ ʩʪʘʥ 

ʝʢʦʩʠʩʪʝʤʠ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʆʈ ʚ ʩʠʩʪʝʤʽ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʭʘʨʯʦʚʽ 

ʣʘʥʮʶʛʠ ʟ ʣʽʥʽʡʥʠʭ, ʧʝʨʝʚʘʞʥʦ ʧʘʩʦʚʠʱʥʠʭ ʟ ʧʝʨʝʚʘʛʦʶ ʬʽʪʦʬʘʛʽʚ, ʩʪʘʶʪʴ 

ʨʦʟʛʘʣʫʞʝʥʠʤʠ, ʧʝʨʝʚʘʞʥʦ ʜʝʪʨʠʪʥʠʤʠ. ɾʠʪʪʻʚʽ ʮʠʢʣʠ ʦʨʛʘʥʽʟʤʽʚ 

ʧʦʜʦʚʞʫʶʪʴʩʷ ʡ ʫʩʢʣʘʜʥʶʶʪʴʩʷ, ʟʨʦʩʪʘʻ ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʧʦ ʥʽʰʘʭ. ɯʥʦʜʽ 

ʚʥʘʩʣʽʜʦʢ ʧʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʡ ʜʝʷʢʠʭ ʽʥʰʠʭ ʧʨʠʯʠʥ ʚʠʜʦʚʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ, ʱʦ ʩʧʦʯʘʪʢʫ ʟʨʦʩʪʘʻ, ʪʨʦʭʠ ʟʥʠʞʫʻʪʴʩʷ. ɼʣʷ ʧʝʣʘʛʽʯʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʦʧʠʩʘʥʘ ʟʤʽʥʘ ʚ ʧʨʦʮʝʩʽ ʩʫʢʮʝʩʽʾ ʨʦʟʤʽʨʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʅʘ ʾʾ 

ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʧʝʨʝʚʘʞʘʶʪʴ ʜʨʽʙʥʽ ʦʨʛʘʥʽʟʤʠ, ʱʦ ʰʚʠʜʢʦ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ; ʥʘʜʘʣʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʦʣʴ ʚʝʣʠʢʠʭ ʬʦʨʤ, ʪʝʤʧ ʨʦʩʪʫ ʡ 

ʰʚʠʜʢʽʩʪʴ ʨʦʟʤʥʦʞʝʥʥʷ ʷʢʠʭ ʥʠʞʯʝ. 

ʆʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʫʢʮʝʩʽʾ ʝʢʦʩʠʩʪʝʤ ʚʽʜʙʠʚʘʶʪʴ ʟʘʛʘʣʴʥʠʡ ʭʽʜ 

ʾʭʥʴʦʾ ʝʚʦʣʶʮʽʾ ʷʢ ʙʣʦʢʽʚ ʙʽʦʩʬʝʨʠ. ʂʦʞʥʠʡ ʟ ʙʝʟʣʽʯʽ ʚʠʜʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʫ 

ʙʽʦʮʝʥʦʟ, ʤʘʻ ʩʚʽʡ ʭʘʨʘʢʪʝʨ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʤʽʥʠ ʩʝʨʝʜʦʚʠʱʘ, ʘʣʝ ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʙʽʦʛʝʦʮʝʥʦʪʠʯʥʦʛʦ ʭʘʦʩʫ ʾʭʥʷ ʝʚʦʣʶʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʦʛʦʜʞʝʥʦʶ, ʙʫʪʠ ʩʠʥʝʚʦʣʶʮʽʻʶ. ʇʨʠ ʮʴʦʤʫ ʚʠʜʠ-ʜʦʤʽʥʘʥʪʠ, ʱʦ ʤʘʶʪʴ 

ʚʽʜʥʦʩʥʫ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʚ ʙʽʦʮʝʥʦʟʽ, ʜʠʢʪʫʶʪʴ ʪʝʤʧʠ ʡ ʬʦʨʤʠ ʝʚʦʣʶʮʽʾ 

ʚʠʜʘʤ-ʩʘʪʝʣʽʪʘʤ. ʉʠʥʝʚʦʣʶʮʽʷ ʚʠʜʽʚ ʥʘʡʙʽʣʴʰ ʯʽʪʢʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʧʦʜʽʙʥʦʩʪʽ ʨʝʘʢʮʽʾ ʥʘ ʟʤʽʥʫ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʛʘʨʤʦʥʽʯʥʠʡ 

ʨʦʟʚʠʪʦʢ ʫʛʨʫʧʦʚʘʥʥʷ ʷʢ ʮʽʣʦʛʦ ʧʨʠ ʢʦʣʠʚʘʥʥʽ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. ɿʘʚʜʷʢʠ 

ʮʴʦʤʫ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʮʝʥʦʟʫ ʚʽʜʙʠʚʘʶʪʴʩʷ ʫ ʚʣʘʩʪʠʚʦʩʪʷʭ ʫʪʚʦʨʶʶʯʠʭ 

ʡʦʛʦ ʧʦʧʫʣʷʮʽʡ, ʦʩʦʙʣʠʚʦ ʜʦʤʽʥʘʥʪʥʠʭ ʚʠʜʽʚ. ʇʽʜʪʨʠʤʢʘ ʙʽʦʛʝʦʮʝʥʦʪʠʯʥʦʾ 

ʨʽʚʥʦʚʘʛʠ ʷʚʣʷʻ ʩʦʙʦʶ ʨʝʟʫʣʴʪʘʪ ʩʧʽʣʴʥʦʾ ʝʚʦʣʶʮʽʡʥʦ ʧʦʛʦʜʞʝʥʦʾ ʨʦʙʦʪʠ 

ʧʦʧʫʣʷʮʽʡʥʠʭ ʽ ʙʽʦʮʝʥʦʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ɹʽʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ, 

ʟʘʩʥʦʚʘʥʠʡ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʽʜʚʠʱʝʥʥʽ ʤʦʨʬʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʤʘʻ 

ʷʢ ʥʘʩʣʽʜʦʢ ʨʽʟʢʝ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ. 

ɹʽʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʧʦʧʫʣʷʮʽʡʥʦʾ 

ʩʪʨʫʢʪʫʨʠ, ʟʙʽʣʴʰʫʻ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʻʜʥʽʩʪʴ ʙʽʦʮʝʥʦʟʫ, ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʡʦʛʦ 

ʮʽʣʽʩʥʦʩʪʽ.  

ʉʚʦʻʨʽʜʥʦʶ ʻ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʛʽʜʨʦʙʽʦʥʪʽʚ ʫ 

ʧʨʦʮʝʩʽ ʩʫʢʮʝʩʽʾ. ɼʨʽʙʥʽ ʨʦʟʤʽʨʠ ʜʘʶʪʴ ʧʝʨʝʚʘʛʠ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʙʘʛʘʪʦʤʫ 

ʈʆʈ, ʧʦʪʨʽʙʥʠʤʠ ʦʨʛʘʥʽʟʤʫ (ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʧʦʚʝʨʭʥʽ). ʇʦ ʤʽʨʽ 

ʨʦʟʚʠʪʢʫ ʝʢʦʩʠʩʪʝʤʠ ʡ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʧʝʨʝʚʘʛʘ 

ʤʦʞʝ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʙʽʣʴʰʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽʟ ʪʨʠʚʘʣʠʤ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ, ʷʢʽ 

ʢʨʘʱʝ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ (ʩʝʟʦʥʥʠʭ ʪʘ ʽʥ.) ʟʙʘʛʘʯʝʥʴ 

ʩʝʨʝʜʦʚʠʱʘ ʙʽʦʛʝʥʘʤʠ. ɺ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʧʣʘʥʽ ʫʢʨʫʧʥʝʥʥʷ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ 
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ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʠʭʘʥʥʷ, ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ 

ʽʩʥʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʦʜʠʥʠʮʽ ʝʥʝʨʛʽʾ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʚ ʩʠʩʪʝʤʫ, ʙʽʣʴʰʦʾ 

ʙʽʦʤʘʩʠ ʫʛʨʫʧʦʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʘʣʽʟʫʻʪʴʩʷ ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʘʤʦʨʦʟʚʠʪʢʫ ʝʢʦʩʠʩʪʝʤ ï ʟʥʠʞʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʝʥʝʨʛʽʾ, 

ʱʦ ʧʨʦʭʦʜʠʪʴ ʩʢʨʽʟʴ ʙʽʦʮʝʥʦʟ, ʜʦ ʫʢʣʘʜʝʥʦʾ ʚ ʥʴʦʤʫ. ɾʠʚʘ ʨʝʯʦʚʠʥʘ, 

ʦʱʘʜʣʠʚʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʦʩʪʫʧʥʫ ʝʥʝʨʛʽʶ, ʦʜʝʨʞʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʙʽʣʴʰʫʚʘʪʠ ʩʚʦʶ ʢʽʣʴʢʽʩʪʴ ʫ ʙʽʦʩʬʝʨʽ.  

ʋ ʭʦʜʽ ʩʫʢʮʝʩʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʚ ʭʘʨʘʢʪʝʨʽ ʡ ʰʚʠʜʢʦʩʪʽ 

ʢʦʣʦʦʙʽʛʫ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ. ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʝʢʦʩʠʩʪʝʤ 

ʢʦʣʦʦʙʽʛ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚʽʜʢʨʠʪʠʡ, ʨʦʣʴ ʜʝʪʨʠʪʫ ʚ ʨʝʛʝʥʝʨʘʮʽʾ 

ʙʽʦʛʝʥʽʚ ʥʝʟʥʘʯʥʘ, ʰʚʠʜʢʽʩʪʴ ʦʙʤʽʥʫ ʤʽʞ ʙʽʦʮʝʥʦʟʦʤ ʽ ʙʽʦʪʦʧʦʤ ʚʠʩʦʢʘ. 

ʅʘʜʘʣʽ ʢʦʣʦʦʙʽʛ ʩʪʘʻ ʙʽʣʴʰʝ ʟʘʢʨʠʪʠʤ, ʦʩʢʽʣʴʢʠ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʤʠʢʘʻʪʴʩʷ 

ʚ ʤʝʞʘʭ ʙʽʦʮʝʥʦʟʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʰʚʠʜʢʽʩʪʴ ʦʙʤʽʥʫ ʤʽʞ 

ʫʛʨʫʧʦʚʘʥʥʷʤ ʽ ʙʽʦʪʦʧʦʤ ʟʥʠʞʫʻʪʴʩʷ, ʨʦʣʴ ʜʝʪʨʠʪʫ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʛʦ ʚ 

ʝʢʦʩʠʩʪʝʤʽ ʟʨʦʩʪʘʻ, ʟʙʽʣʴʰʫʻʪʴʩʷ. ʅʘ ʟʨʽʣʠʭ ʩʪʘʜʽʷʭ ʝʢʦʩʠʩʪʝʤʠ ʙʽʣʴʰ 

ʟʜʘʪʥʽ ʜʦ ʟʘʭʦʧʣʝʥʥʷ ʙʽʦʛʝʥʽʚ ʽ ʫʪʨʠʤʘʥʥʶ ʾʭ ʫ ʩʚʦʻʤʫ ʢʦʣʦʦʙʽʛʫ. ɿ 

ʨʦʟʚʠʪʢʦʤ ʝʢʦʩʠʩʪʝʤʠ ʧʽʜʚʠʱʫʻʪʴʩʷ ʾʾ ʛʦʤʝʦʩʪʘʟ, ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʜʽʾ 

ʟʦʚʥʽʰʥʽʭ ʩʠʣ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʮʝ ʜʦʩʷʛʘʻʪʴʩʷ ʢʦʥʜʠʮʽʶʚʘʥʥʷʤ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʦʤ'ʷʢʰʝʥʥʷʤ ʩʪʨʝʩʦʚʠʭ ʚʧʣʠʚʽʚ ʾʾ ʥʘ ʫʛʨʫʧʦʚʘʥʥʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʘʤʝ 

ʫʛʨʫʧʦʚʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʙʽʣʴʰʦʾ ʩʪʽʡʢʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ 

ʫʩʢʣʘʜʥʝʥʥʷ ʡ ʧʦʩʠʣʝʥʥʷ ʙʽʦʪʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʝʛʘʪʠʚʥʽ 

ʚʟʘʻʤʦʜʽʾ (ʧʘʨʘʟʠʪʠʟʤ, ʭʠʞʘʮʪʚʦ, ʢʦʥʢʫʨʝʥʮʽʷ ʪʘ ʽʥ.) ʩʪʘʶʪʴ 

ʟʙʘʣʘʥʩʦʚʘʥʽʰʝ, ʘ ʧʦʟʠʪʠʚʥʽ (ʧʨʦʪʦʢʦʦʧʝʨʘʮʽʷ, ʤʫʪʫʘʣʽʟʤ ʪʘ ʽʥ.) 

ʫʪʚʦʨʶʶʪʴʩʷ ʚʩʝ ʯʘʩʪʽʰʝ ʽ ʾʭʥʻ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ ʝʢʦʩʠʩʪʝʤʽ 

ʟʨʦʩʪʘʻ. ʉʝʨʝʜ ʩʝʨʽʘʣʴʥʠʭ ʟʤʽʥ ʚʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʧʝʨʚʠʥʥʽ, 

ʢʦʣʠ ʩʫʢʮʝʩʽʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʤʦʤʝʥʪʫ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʚʦʜʦʡʤʠ, ʽ ʚʪʦʨʠʥʥʽ, 

ʷʢʱʦ ʚʦʜʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʫ ʤʽʩʮʷʭ, ʜʝ ʨʘʥʽʰʝ ʙʫʣʠ ʾʭʥʽ 

ʧʦʧʝʨʝʜʥʠʢʠ (ʥʘʧʨʠʢʣʘʜ, ʟʥʦʚʫ ʟʘʧʦʚʥʝʥʽ ʚʦʜʦʶ ʩʧʫʩʢʥʽ ʩʪʘʚʢʠ ʘʙʦ 

ʝʬʝʤʝʨʥʽ ʚʦʜʦʡʤʠ). ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʥʘʩʣʽʜʦʢ ʩʝʨʽʘʣʴʥʠʭ ʟʤʽʥ 

ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʪʨʦʬʽʚ ʫ ʙʽʦʮʝʥʦʟʽ ʟʥʠʞʫʻʪʴʩʷ, ʛʦʚʦʨʷʪʴ ʧʨʦ 

ʘʚʪʦʪʨʦʬʥʫ ʩʫʢʮʝʩʽʶ, ʫ ʟʚʦʨʦʪʥʦʤʫ ʚʠʧʘʜʢʫ ï ʧʨʦ ʛʝʪʝʨʦʪʨʦʬʥʫ. 

 

13.2.2 ɸʚʪʦʪʨʦʬʥʘ ʩʫʢʮʝʩʽʷ  

 

ʊʘʢʘ ʬʦʨʤʘ ʩʝʨʽʘʣʴʥʠʭ ʟʤʽʥ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʦʜʦʡʤ, ʷʢ ʧʨʠʨʦʜʥʠʭ, ʪʘʢ ʽ ʰʪʫʯʥʠʭ. ɺ ʦʩʪʘʥʥʴʦʤʫ 

ʚʠʧʘʜʢʫ ʨʦʟʚʠʪʦʢ ʝʢʦʩʠʩʪʝʤ ʟʚʠʯʘʡʥʦ ʡʜʝ ʟʘ ʩʭʝʤʦʶ ʚʪʦʨʠʥʥʦʾ ʩʫʢʮʝʩʽʾ, 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʰʚʠʜʢʠʤ ʧʨʦʪʽʢʘʥʥʷʤ ʧʦʩʣʽʜʦʚʥʠʭ ʩʝʨʽʡ ʽ ʜʦʩʷʛʥʝʥʥʷʤ 

ʢʫʣʴʤʽʥʘʮʽʾ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ. ʊʘʢʘ ʢʘʨʪʠʥʘ, ʟʦʢʨʝʤʘ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʝʨʽʦʜʠʯʥʦ ʟʘʧʦʚʥʶʚʘʥʠʭ ʨʠʙʦʚʦʜʥʠʭ ʩʪʘʚʢʘʭ, ʫ ʨʠʩʦʚʠʭ 

ʯʝʢʘʭ. ɺ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʚʪʦʨʠʥʥʘ ʩʫʢʮʝʩʽʷ ʪʠʧʦʚʘ ʜʣʷ ʜʝʷʢʠʭ 

ʧʨʠʜʘʪʢʦʚʠʭ ʚʦʜʦʡʤ ʨʽʢ, ʱʦ ʟʘʣʠʚʘʶʪʴʩʷ ʥʘʚʝʩʥʽ. ʐʚʠʜʢʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʝʢʦʩʠʩʪʝʤ ʧʨʠ ʚʪʦʨʠʥʥʽʡ ʩʫʢʮʝʩʽʾ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʚ ʣʦʞʽ ʚʦʜʦʡʤʠ ʧʽʩʣʷ 
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ʡʦʛʦ ʚʠʩʠʭʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʙʘʛʘʪʦ ʚʩʽʣʷʢʠʭ ʟʘʯʘʪʢʽʚ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ, ʘ 

ʪʘʢʦʞ ʘʢʫʤʫʣʶʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ 

ʽʩʥʫʶʯʦʛʦ ʪʫʪ ʙʽʦʮʝʥʦʟʫ. ʇʽʩʣʷ ʥʦʚʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʣʦʞʘ ʫ ʚʦʜʦʡʤʽ, ʱʦ 

ʫʪʚʦʨʠʣʘʩʷ, ʜʫʞʝ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʙʘʛʘʪʝ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʧʨʠ 

ʥʝʚʝʣʠʢʦʤʫ ʦʙʩʷʟʽ ʚʦʜʥʦʾ ʤʘʩʠ ʧʦʯʠʥʘʻ ʝʥʝʨʛʽʡʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʙʽʦʪʦʧ, 

ʧʝʨʝʪʚʦʨʶʶʯʠ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʫ ʘʚʪʦʪʨʦʬʥʦʾ 

ʩʫʢʮʝʩʽʾ. ʋ ʪʨʠʚʘʣʦ ʽʩʥʫʶʯʠʭ ʧʨʠʨʦʜʥʠʭ ʚʦʜʦʡʤʘʭ ʘʚʪʦʪʨʦʬʥʘ ʩʫʢʮʝʩʽʷ 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʚ ʥʝʚʝʣʠʢʠʭ ʦʟʝʨʘʭ, ʟʦʢʨʝʤʘ ʪʠʭ, ʷʢʽ ʚʥʘʩʣʽʜʦʢ 

ʢʣʽʤʘʪʠʯʥʠʭ, ʛʽʜʨʦʣʦʛʽʯʥʠʭ, ʦʨʦʛʨʘʬʽʯʥʠʭ ʽ ʽʥʰʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʚʠʷʚʣʷʶʪʴʩʷ ʦʩʦʙʣʠʚʦ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʞʠʪʪʷ. ʉʧʨʠʷʪʣʠʚʠʡ 

ʪʝʨʤʽʯʥʠʡ ʨʝʞʠʤ, ʥʘʜʭʦʜʞʝʥʥʷ ʟ ʚʦʜʦʟʙʦʨʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʦʛʝʥʽʚ ʽ 

ʛʦʪʦʚʦʾ ʆʈ ʩʧʨʠʷʶʪʴ ʥʘʨʦʩʪʘʥʥʶ ʙʽʦʤʘʩʠ ʡ ʧʽʜʚʠʱʝʥʥʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʨʦʣʽ ʙʽʦʪʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʝʢʦʩʠʩʪʝʤʽ. ʆʟʝʨʥʠʡ ʩʪʽʢ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʚʠʯʘʡʥʦ ʟʘ ʨʘʭʫʥʦʢ ʚʦʜʥʦʾ ʤʘʩʠ ʵʧʽʣʽʤʥʽʦʥʫ, ʧʦʨʽʚʥʷʥʦ ʙʽʜʥʦʾ ʙʽʦʛʝʥʘʤʠ, 

ʱʦ ʩʧʨʠʷʻ ʾʭʥʴʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ ʫ ʚʦʜʦʡʤʽ ʡ ʧʨʠʩʢʦʨʶʻ ʩʫʢʮʝʩʽʶ 

ʝʢʦʩʠʩʪʝʤʠ. ʋ ʮʴʦʤʫ ʞ ʥʘʧʨʷʤʢʫ ʜʽʶʪʴ ʚʩʽ ʬʘʢʪʦʨʠ ʝʚʪʨʦʬʽʢʘʮʽʾ ʦʟʝʨ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ.  

ɺʢʨʘʡ ʩʣʘʙʢʦ ʘʙʦ ʟʦʚʩʽʤ ʥʝ ʚʠʨʘʞʝʥʘ ʩʫʢʮʝʩʽʷ ʚ ʨʽʯʢʘʭ. ʇʨʦʜʫʢʪʠ 

ʤʝʪʘʙʦʣʽʟʤʫ ʨʽʯʢʦʚʠʭ ʙʽʦʮʝʥʦʟʽʚ ʟʘʟʚʠʯʘʡ ʩʧʣʠʚʘʶʪʴ ʟ ʪʝʯʽʻʶ ʽ ʥʝ 

ʟʤʽʥʶʶʪʴ ʚʠʭʽʜʥʠʭ ʙʽʦʪʦʧʽʚ. ʊʽ ʥʝʚʝʣʠʢʽ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʝʢʦʩʠʩʪʝʤʽ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ (ʥʘʧʨʠʢʣʘʜ, ʜʝʷʢʝ ʟʘʤʫʣʝʥʥʷ 

ʧʣʝʩʽʚ), ʟʥʠʱʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʘʚʦʜʢʘ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʤʠʚʘʥʥʷ ʨʫʩʣʘ, 

ʽ ʨʽʢʘ ʚʝʨʪʘʻʪʴʩʷ ʚ ʝʢʦʣʦʛʽʯʥʦ ʚʠʭʽʜʥʠʡ ʩʪʘʥ. ʆʪʞʝ, ʚʽʜʩʫʪʥʷ ʦʩʥʦʚʥʘ ʫʤʦʚʘ 

ʩʫʢʮʝʩʽʾ, ʢʦʣʠ ʦʜʥʽ ʧʦʧʫʣʷʮʽʾ, ʤʦʜʠʬʽʢʫʶʯʠ ʩʝʨʝʜʦʚʠʱʝ, ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ 

ʜʣʷ ʚʭʦʜʞʝʥʥʷ ʚ ʝʢʦʩʠʩʪʝʤʫ ʥʦʚʠʭ ʚʠʜʽʚ. ʅʘ ʧʨʠʢʣʘʜʽ ʨʽʢʠ ʚʠʜʥʦ, ʷʢ 

ʟʦʚʥʽʰʥʽ, ʩʪʦʩʦʚʥʦ ʝʢʦʩʠʩʪʝʤʠ, ʚʧʣʠʚʠ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʾʾ ʨʦʟʚʠʪʢʫ. 

ʋ ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ, ʯʝʨʝʟ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʦʜʠ, 

ʩʫʢʮʝʩʽʾ ʥʝ ʭʘʨʘʢʪʝʨʥʽ, ʭʦʯʘ ʯʘʩʪʦ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʦʮʝʩʠ, ʱʦ ʟʦʚʥʽ ʾʭ 

ʥʘʛʘʜʫʶʪʴ. ʊʘʢ, ʧʨʠ ʟʘʤʫʣʝʥʥʽ ʪʚʝʨʜʠʭ ˇʨʫʥʪʽʚ ʾʭʥʽʡ ʙʽʦʮʝʥʦʟ ʟʤʽʥʶʻʪʴʩʷ 

ʫʛʨʫʧʦʚʘʥʥʷʤ ʚʠʜʽʚ, ʱʦ ʨʠʶʪʴ. ɿʘʤʫʣʝʥʥʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʙʽʦʮʝʥʦʟʫ, ʘ ʻ ʥʘʩʣʽʜʢʦʤ ʟʤʽʥ ʫʤʦʚ ʘʢʫʤʫʣʷʮʽʾ 

ʦʧʘʜʽʚ, ʪʦʙʪʦ ʥʝ ʻ ʝʢʦʩʠʩʪʝʤʥʠʤ ʧʨʦʮʝʩʦʤ. ɺ ʽʥʰʦʤʫ ʘʩʧʝʢʪʽ, ʦʯʝʚʠʜʥʦ, 

ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʟʤʽʥʫ ʙʽʦʮʝʥʦʟʽʚ ʧʦ ʤʽʨʽ ʚʠʜʘʣʝʥʥʷ ʚʽʜ ʤʽʩʮʷ ʧʽʜʥʷʪʪʷ 

ʛʣʠʙʠʥʥʠʭ ʚʦʜ, ʙʘʛʘʪʠʭ ʥʘ ʙʽʦʛʝʥʠ. ɺʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʽʦʛʝʥʽʚ, ʱʦ 

ʩʧʨʠʷʻ ʚ ʤʽʩʮʷʭ ʧʽʜʡʦʤʫ ʛʣʠʙʠʥʥʠʭ ʚʦʜ ʬʦʨʤʫʚʘʥʥʷ ʯʠʩʣʝʥʥʦʛʦ 

ʬʽʪʦʧʣʘʥʢʪʦʥʫ, ʷʢʠʡ ʩʣʫʞʠʪʴ ʾʞʝʶ ʨʽʟʥʠʤ ʡʦʛʦ ʩʧʦʞʠʚʘʯʘʤ, ʥʝ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʙʽʦʮʝʥʦʟʫ, ʦʜʥʘʢ ʟ ʚʽʜʜʘʣʝʥʥʷʤ ʚʽʜ ʤʽʩʮʷ 

ʧʽʜʡʦʤʫ ʛʣʠʙʠʥʥʠʭ ʚʦʜ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʽʦʛʝʥʽʚ ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʦʨʦʩʪʷʤʠ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ ʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʧʨʷʤʦʚʘʥʠʡ ʧʨʦʮʝʩ 

ʟʤʽʥʠ ʙʽʦʮʝʥʦʟʫ, ʦʙʫʤʦʚʣʝʥʠʡ ʟʤʽʥʦʶ ʙʽʦʪʦʧʫ ʧʽʜ ʚʧʣʠʚʦʤ ʙʽʦʪʠʯʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ. 

 

13.2.3 ɻʝʪʝʨʦʪʨʦʬʥʘ ʩʫʢʮʝʩʽʷ  
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ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʙʽʦʮʝʥʦʟʠ ʤʦʞʫʪʴ ʚʽʜʦʤʠʡ ʯʘʩ ʽʩʥʫʚʘʪʠ ʟʘ 

ʨʘʭʫʥʦʢ ʫʪʠʣʽʟʘʮʽʾ ʛʦʪʦʚʦʾ ʆʈ, ʫʪʚʦʨʝʥʦʾ ʽʥʰʠʤʠ ʛʽʜʨʦʙʽʦʮʝʥʦʟʘʤʠ ʘʙʦ 

ʪʠʤʠ ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʚʦʜʦʡʤʠ ʚʥʘʩʣʽʜʦʢ ʾʭʥʴʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʟʥʠʤʠ 

ʩʪʦʢʘʤʠ. ʂʦʣʠ, ʥʘʧʨʠʢʣʘʜ, ʫʪʚʦʨʶʶʪʴʩʷ ʥʦʚʽ ʚʦʜʦʡʤʠʱʘ, ʱʦ ʟʘʪʦʧʣʶʶʪʴ 

ʨʦʜʶʯʽ ʟʝʤʣʽ, ʙʘʛʘʪʽ ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʪʦ ʧʝʨʰʽ 2ï3 ʨʦʢʠ ʢʽʣʴʢʽʩʪʴ 

ʛʝʪʝʨʦʪʨʦʬʽʚ ʫ ʚʦʜʦʡʤʽ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʧʨʦʧʦʨʮʽʡʥʦ ʚʠʩʦʢʦʶ. ʅʘ ˇʨʫʥʪʽ ʫ 

ʚʝʣʠʯʝʟʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʨʦʟʚʠʚʘʶʪʴʩʷ ʜʝʪʨʠʪʦʾʜʥʽ ʣʠʯʠʥʢʠ ʢʦʤʘʭ, ʟʦʢʨʝʤʘ 

ʭʽʨʦʥʦʤʽʜ. ɿʘ ʨʘʭʫʥʦʢ ʤʘʩʦʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʙʘʢʪʝʨʽʡ, ʱʦ ʧʝʨʝʨʦʙʣʷʶʪʴ 

ʛʦʪʦʚʫ ʆʈ, ʫ ʚʦʜʥʽʡ ʪʦʚʱʽ ʚʦʜʦʡʤʠʱ ʟ'ʷʚʣʷʻʪʴʩʷ ʙʘʛʘʪʘ ʬʘʫʥʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʡʧʨʦʩʪʽʰʠʤʠ, ʢʦʣʦʚʝʨʪʢʘʤʠ ʡ ʨʘʯʢʘʤʠ. ɿʥʘʯʥʫ ʨʦʣʴ ʫ 

ʾʭʥʴʦʤʫ ʭʘʨʯʫʚʘʥʥʽ ʛʨʘʻ ʆʈ, ʩʪʚʦʨʝʥʘ ʧʨʦʜʫʮʝʥʪʘʤʠ, ʦʜʥʘʢ ʩʧʦʞʠʚʘʥʥʷ 

ʾʞʽ ʧʦʤʽʪʥʦ ʧʝʨʝʚʝʨʰʫʻ ʾʾ ʥʦʚʦʫʪʚʦʨʝʥʥʷ. ʏʝʨʝʟ 3ï4 ʨʦʢʠ ʙʽʦʤʘʩʘ ʙʝʥʪʦʩʫ 

ʧʦʯʠʥʘʻ ʧʦʤʽʪʥʦ ʟʥʠʞʫʚʘʪʠʩʴ, ʽ ʧʦʩʪʫʧʦʚʦ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʧʨʠʭʦʜʠʪʴ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʟ ʾʾ ʥʘʜʭʦʜʞʝʥʥʷʤ. ʉʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʙʽʦʮʝʥʦʟʘʤʠ 

ʟʥʠʞʫʻʪʴʩʷ, ʚʽʜʥʦʰʝʥʥʷ ʝʥʝʨʛʽʾ, ʱʦ ʨʦʟʩʽʶʻʪʴʩʷ, ʜʦ ʪʽʻʾ, ʱʦ ʘʢʫʤʫʣʶʻʪʴʩʷ 

ʬʦʪʦʩʠʥʪʝʪʠʢʘʤʠ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʘʣʝ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʤʽʪʥʦ ʙʽʣʴʰʝ 

ʦʜʠʥʠʮʽ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʟʥʘʯʥʠʤ ʥʘʜʭʦʜʞʝʥʥʷʤ ʫ ʚʦʜʦʡʤʠʱʘ ʘʣʦʭʪʦʥʥʦʾ 

ʆʈ, ʟʘ ʨʘʭʫʥʦʢ ʷʢʦʾ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʙʘʛʘʪʦ ʛʽʜʨʦʙʽʦʥʪʽʚ.  

ʆʩʦʙʣʠʚʦ ʨʽʟʢʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʨʠʩʠ ʛʝʪʝʨʦʪʨʦʬʥʦʾ ʩʫʢʮʝʩʽʾ ʚ ʩʪʽʯʥʠʭ 

ʚʦʜʘʭ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ʅʘʧʨʠʢʣʘʜ, ʢʘʥʘʣʽʟʘʮʽʡʥʽ 

ʚʦʜʠ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚ ʩʧʝʮʽʘʣʴʥʽ ʚʦʜʦʡʤʠ, ʩʧʦʯʘʪʢʫ 

ʧʦʚʥʽʩʪʶ ʧʦʟʙʘʚʣʝʥʽ ʘʚʪʦʪʨʦʬʽʚ. ɰʭʥʻ ʥʘʩʝʣʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʝ ʙʘʢʪʝʨʽʷʤʠ ʽ 

ʥʝʙʘʛʘʪʴʤʘ ʪʚʘʨʠʥʘʤʠ-ʘʥʘʝʨʦʙʘʤʠ (ʜʝʷʢʽ ʥʘʡʧʨʦʩʪʽʰʽ ʪʘ ʢʦʣʦʚʝʨʪʢʠ) ʘʙʦ 

ʩʧʦʞʠʚʘʯʘʤʠ ʢʠʩʥʶ ʧʦʚʽʪʨʷ (ʣʠʯʠʥʢʠ ʜʝʷʢʠʭ ʢʦʤʘʭ). ʅʘʜʘʣʽ ʧʦ ʤʽʨʽ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʆʈ ʽ ʧʦʷʚʠ ʫ ʚʦʜʽ ʩʣʽʜʽʚ ʢʠʩʥʶ ʫ ʚʦʜʦʡʤʽ, ʙʘʛʘʪʦʤʫ ʥʘ ʾʞʫ, 

ʟ'ʷʚʣʷʶʪʴʩʷ ʨʽʟʥʽ ʝʚʨʠʦʢʩʠʙʽʦʥʪʥʽ ʬʦʨʤʠ (ʭʨʦʙʘʢʠ, ʣʠʯʠʥʢʠ ʢʦʤʘʭ, 

ʥʘʡʧʨʦʩʪʽʰʽ), ʽ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʙʽʦʮʝʥʦʟʫ ʟʙʘʛʘʯʫʻʪʴʩʷ. ʏʠʩʣʦ ʚʠʜʽʚ ʧʦʢʠ ʱʝ 

ʟʘʣʠʰʘʻʪʴʩʷ ʤʘʣʠʤ, ʘʣʝ ʢʦʞʥʠʡ ʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʦʩʦʙʠʥ, ʪʦʤʫ ʙʽʦʤʘʩʘ ʫʛʨʫʧʦʚʘʥʥʷ ʚʝʣʠʢʘ. ɿ ʧʦʜʘʣʴʰʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 

ʦʨʛʘʥʽʢʠ ʚ ʙʽʦʮʝʥʦʟʽ ʟ'ʷʚʣʷʶʪʴʩʷ ʧʝʨʰʽ ʘʚʪʦʪʨʦʬʠ (ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʩʠʥʴʦ-

ʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ), ʘʣʝ ʾʭʥʷ ʨʦʣʴ ʧʦʢʠ ʱʝ ʜʫʞʝ ʥʝʚʝʣʠʢʘ. ʇʨʦʮʝʩʠ 

ʨʦʟʩʽʶʚʘʥʥʷ ʝʥʝʨʛʽʾ ï ʻʜʠʥʽ ʜʦ ʧʦʷʚʠ ʘʚʪʦʪʨʦʬʽʚ ï ʧʦʯʠʥʘʶʪʴ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʾʾ ʘʢʫʤʫʣʷʮʽʻʶ, ʘʣʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʧʦʢʠ ʱʝ ʨʽʟʢʦ 

ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʡʦʛʦ ʚʠʜʽʣʝʥʥʷʤ. ʌʘʫʥʘ ʚʦʜʦʡʤʠ ʟʙʘʛʘʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʷʚʠ ʬʦʨʤ, ʙʽʣʴʰ ʚʠʤʦʛʣʠʚʠʭ ʜʦ ʢʠʩʥʶ. ɿ ʧʦʜʘʣʴʰʠʤ ʟʤʝʥʰʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʆʈ, ʱʦ ʤʽʥʝʨʘʣʽʟʫʶʪʴʩʷ ʛʝʪʝʨʦʪʨʦʬʘʤʠ, ʫʤʦʚʠ ʜʣʷ ʜʠʭʘʥʥʷ 

ʩʪʘʶʪʴ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʡ ʚʽʜʧʦʚʽʜʥʦ ʟʨʦʩʪʘʻ ʯʠʩʣʦ ʚʠʜʽʚ ʱʦ ʚʭʦʜʷʪʴ 

ʜʦ ʩʢʣʘʜʫ ʙʽʦʮʝʥʦʟʽʚ. ʉʝʨʝʜ ʘʚʪʦʪʨʦʬʽʚ ʟ'ʷʚʣʷʶʪʴʩʷ ʜʽʘʪʦʤʦʚʽ, ʟʝʣʝʥʽ, 

ʧʨʦʪʦʢʦʢʦʚʽ ʡ, ʥʘʨʝʰʪʽ, ʚʠʱʽ ʨʦʩʣʠʥʠ. ɺʠʜʽʣʝʥʥʷ ʢʠʩʥʶ ʟʙʽʣʴʰʫʻʪʴʩʷ, 

ʚʽʜʥʦʰʝʥʥʷ ʝʥʝʨʛʽʾ, ʱʦ ʨʦʟʩʽʶʻʪʴʩʷ, ʜʦ ʪʽʻʾ, ʱʦ ʘʢʫʤʫʣʶʻʪʴʩʷ, ʟʥʠʞʫʻʪʴʩʷ. 

ɹʽʦʤʘʩʘ ʙʽʦʮʝʥʦʟʫ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʤʘʩʦʚʠʭ 

ʬʦʨʤ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʻʤʥʽʩʪʴ ʩʠʩʪʝʤʠ ʟʨʦʩʪʘʻ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ 
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ʚʠʜʽʚ, ʚʠʨʽʚʥʶʚʘʥʥʷ ʾʭʥʴʦʾ ʢʽʣʴʢʽʩʥʦʾ ʧʨʝʜʩʪʘʚʣʝʥʦʩʪʽ ʡ ʫʩʢʣʘʜʥʝʥʥʷ 

ʭʘʨʯʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʦʮʝʥʦʟʫ. ʇʨʦʮʝʩʠ, ʙʽʣʴʰ-ʤʝʥʰ ʧʦʜʽʙʥʽ ʟ ʦʧʠʩʘʥʠʤʠ, 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʚʦʜʦʡʤʘʭ, ʟʦʢʨʝʤʘ ʚ ʨʽʢʘʭ, ʫ ʤʽʩʮʷʭ ʾʭʥʴʦʛʦ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʦʢʘʤʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʆʈ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʢʨʝʤʽ ʩʪʘʜʽʾ 

ʛʝʪʝʨʦʪʨʦʬʥʦʾ ʩʫʢʮʝʩʽʾ ʚʠʷʚʣʷʶʪʴʩʷ ʣʦʢʘʣʽʟʦʚʘʥʠʤʠ ʧʨʦʩʪʦʨʦʚʦ, ʽʩʥʫʶʯʠ 

ʧʘʨʘʣʝʣʴʥʦ ʡ ʜʦʟʚʦʣʷʶʯʠ ʚʽʜʨʘʟʫ ʩʧʦʩʪʝʨʽʛʘʪʠ ʫʚʝʩʴ ʛʨʘʜʽʻʥʪ ʫʛʨʫʧʦʚʘʥʴ ʫ 

ʩʝʨʽʘʣʴʥʽʡ ʟʤʽʥʽ. ɹʽʣʷ ʤʽʩʮʷ ʩʢʠʜʘʥʥʷ ʫ ʚʦʜʦʡʤʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʝʡ ʆʈ 

ʥʘʩʝʣʝʥʥʷ ʚʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʝ ʧʨʘʢʪʠʯʥʦ ʪʽʣʴʢʠ ʛʝʪʝʨʦʪʨʦʬʥʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ. ɯʟ ʧʨʦʩʫʚʘʥʥʷʤ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ ʨʽʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʩʪʫʧʝʥʶ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʩʢʠʜʘʶʪʴʩʷ, ʽ ʧʦʣʽʧʰʝʥʥʶ ʫʤʦʚ 

ʜʠʭʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʚʦʜʦʡʤʠ ʩʪʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽʰʝ. ʋʩʝ ʚ ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʘʚʪʦʪʨʦʬʠ, ʾʭʥʷ ʨʦʣʴ ʫ ʙʽʦʮʝʥʦʟʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʡ ʫ ʚʠʧʘʜʢʫ 

ʧʦʚʥʦʛʦ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʝʚʪʨʦʬʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ ʟʤʽʥʶʻʪʴʩʷ ʥʘ 

ʦʣʽʛʦʪʨʦʬʥʠʡ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ 

 

1. ɿʘʛʘʣʴʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ. 

2. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. 

3. ʉʪʽʡʢʽʩʪʴ ʝʢʦʩʠʩʪʝʤ. 

4. ɼʠʥʘʤʽʢʘ ʝʢʦʩʠʩʪʝʤ. 

5. ʉʫʢʮʝʩʽʾ ʷʢ ʝʢʦʩʠʩʪʝʤʥʠʡ ʧʨʦʮʝʩʩ. ɸʚʪʦʪʨʦʬʥʘ ʽ ʛʝʪʝʨʦʪʨʦʬʥʘ ʩʫʢʮʝʩʽʾ. 

 

14 ɹɯʆʃʆɻɯʏʅɸ ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ɺʆɼʅʀʍ ɽʂʆʉʀʉʊɽʄ 

 

14.1 ɹʽʦʣʦʛʽʯʥʘ ʧʨʦʜʫʢʮʽʷ ʡ ʧʦʪʽʢ ʝʥʝʨʛʽʾ ʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

 

ɿʜʘʪʥʽʩʪʴ ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʆʈ 

(ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ) ʫ ʚʠʛʣʷʜʽ ʙʽʦʤʘʩʠ ʚʦʜʷʥʠʭ ʨʦʩʣʠʥ, ʙʝʟʭʨʝʙʝʪʥʠʭ 

ʪʚʘʨʠʥ, ʨʠʙ ʽ ʽʥʰʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʥʘʟʠʚʘʶʪʴ ʙʽʦʣʦʛʽʯʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

(ʙʽʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ). ʂʣʁʯʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ (ʧʨʦʜʫʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ) ʻ ʫʪʚʦʨʝʥʥʷ ʘʚʪʦʪʨʦʬʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ 

(ʬʦʪʦʩʠʥʪʝʪʠʢʘʤʠ) ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʥʘʜʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʛʽʜʨʦʙʽʦʥʪʘʤʠ ʥʘʩʪʫʧʥʠʭ ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʽʚ. ɺʦʥʘ ʚʠʟʥʘʯʘʻ ʙʽʦʪʠʯʥʠʡ 

ʢʦʣʦʦʙʽʛ ʆʈ. ɺʩʽ ʽʥʰʽ ʣʘʥʢʠ ʧʨʦʜʫʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ï ʮʝ ʝʪʘʧʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ.  

ɺʯʝʥʥʷ ʧʨʦ ʙʽʦʣʦʛʽʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʧʨʦʪʷʛʦʤ 

ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʠʣʽʪʴ ʨʦʟʚʠʚʘʣʦʩʷ ʥʘʫʢʦʚʦʶ ʰʢʦʣʦʶ ɻ.ɻ. ɺʽʥʙʝʨʛʘ, ʱʦ 

ʧʦʢʣʘʣʠ ʧʦʯʘʪʦʢ ʮʽʻʾ ʪʝʦʨʽʾ ʱʝ ʚ 30-ʭ ʨʨ. XX ʩʪʦʣʽʪʪʷ. 

ʉʭʝʤʘʪʠʯʥʦ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʝʦʨʽʾ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʚʦʜʦʡʤ ʦʭʦʧʣʶʶʪʴ ʜʚʘ ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʧʨʦʮʝʩʠ, ʘ ʩʘʤʝ: ʧʝʨʚʠʥʥʠʡ ʩʠʥʪʝʟ 

ʆʈ ʦʨʛʘʥʽʟʤʘʤʠ-ʧʨʦʜʫʮʝʥʪʘʤʠ ʡ ʥʘʩʪʫʧʥʝ ʡʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʨʷʜʽ 

ʧʦʩʣʽʜʦʚʥʠʭ ʪʨʦʬʽʯʥʠʭ ʣʘʥʦʢ, ʫ ʷʢʠʭ ʧʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ 
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ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʨʛʘʥʽʟʤʘʤʠ-ʢʦʥʩʫʤʝʥʪʘʤʠ (ʩʧʦʞʠʚʘʯʘʤʠ). ʂʦʥʩʫʤʝʥʪʠ, 

ʱʦ ʭʘʨʯʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʜʫʮʝʥʪʘʤʠ, ʫʪʚʦʨʶʶʪʴ ʜʨʫʛʠʡ 

ʪʨʦʬʽʯʥʠʡ ʨʽʚʝʥʴ. ʊʨʝʪʽʡ ʽ ʥʘʩʪʫʧʥʽ ʪʨʦʬʽʯʥʽ ʨʽʚʥʽ ï ʮʝ ʭʠʞʘʢʠ, ʱʦ 

ʧʦʾʜʘʶʪʴ ʦʨʛʘʥʽʟʤʠ ʜʨʫʛʦʛʦ ʡ ʥʘʩʪʫʧʥʠʭ ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʽʚ. ʆʪʞʝ, 

ʨʦʟʨʽʟʥʷʶʪʴ ʢʦʥʩʫʤʝʥʪʽʚ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʡ ʥʘʩʪʫʧʥʦʛʦ ʧʦʨʷʜʢʽʚ. 

ʆʨʛʘʥʽʟʤʠ ʢʦʞʥʦʛʦ ʥʘʩʪʫʧʥʦʛʦ ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʥʝʨʛʽʶ, 

ʫʢʣʘʜʝʥʫ ʚ ʙʽʦʤʘʩʽ ʦʨʛʘʥʽʟʤʽʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ. ʇʨʦʮʝʩ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ 

ʯʝʨʝʟ ʪʨʦʬʽʯʥʽ ʣʘʥʢʠ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʪʦʢʦʤ ʝʥʝʨʛʽʾ. 

ʉʫʢʫʧʥʽʩʪʴ ʪʨʦʬʽʯʥʠʭ ʣʘʥʦʢ (ʥʘʧʨʠʢʣʘʜ: ʬʽʪʦʧʣʘʥʢʪʦʥ Ÿ 

ʟʦʦʧʣʘʥʢʪʦʥ Ÿ ʧʣʘʥʢʪʦʬʘʛʠ (çʤʠʨʥʽè ʨʠʙʠ) Ÿ ʭʠʞʽ ʨʠʙʠ; ʘʙʦ: ʤʘʢʨʦʬʽʪʠ 

Ÿ ʬʽʪʦʬʘʛʠ (ʨʦʩʣʠʥʦʾʜʥʽ ʨʠʙʠ) Ÿ ʭʠʞʘʢʠ; ʘʙʦ: ʬʽʪʦʙʝʥʪʦʩ ʽ ʙʘʢʪʝʨʽʾ Ÿ 

ʟʦʦʙʝʥʪʦʩ Ÿ ʨʠʙʠ-ʙʝʥʪʦʬʘʛʠ Ÿ ʭʠʞʽ ʨʠʙʠ ʫʪʚʦʨʶʶʪʴ ʪʨʦʬʽʯʥʫ ʧʽʨʘʤʽʜʫ. 

ʋ ʙʫʜʴ-ʷʢʽʡ ʾʾ ʣʘʥʮʽ ʧʝʚʥʘ ʯʘʩʪʠʥʘ ʩʧʦʞʠʪʦʾ ʾʞʽ ʥʝ ʟʘʩʚʦʶʻʪʴʩʷ, ʘ ʽʟ 

ʟʘʩʚʦʻʥʦʾ ʯʘʩʪʠʥʠ ʪʽʣʴʢʠ ʤʝʥʰʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʧʨʠʨʽʩʪ, ʘʙʦ 

ʧʨʦʜʫʢʮʽʶ, ʘ ʙʽʣʴʰʘ ï ʥʘ ʚʣʘʩʥʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʦʙʤʽʥ ʩʧʦʞʠʚʘʯʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʜʫʢʮʽʷ ʢʦʞʥʦʛʦ ʥʘʩʪʫʧʥʦʛʦ ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ 

ʧʨʠʙʣʠʟʥʦ ʚ 10 ʨʘʟʽʚ ʤʝʥʰʝ ʧʦʧʝʨʝʜʥʴʦʛʦ. ʌʘʢʪʠʯʥʦ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʆʈ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʥʘ ʧʝʨʰʦʤʫ ʪʨʦʬʽʯʥʦʤʫ ʨʽʚʥʽ, ʘ ʡʦʛʦ ʥʘʩʪʫʧʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʢʣʶʯʘʻ ʨʷʜ ʝʪʘʧʽʚ (ʜʝʩʪʨʫʢʮʽʶ, ʪʨʘʥʩʬʦʨʤʘʮʽʶ), ʧʝʨʰ ʥʽʞ 

ʛʝʪʝʨʦʪʨʦʬʥʽ ʦʨʛʘʥʽʟʤʠ ʫʪʚʦʨʶʶʪʴ ʚʪʦʨʠʥʥʫ ʧʨʦʜʫʢʮʽʶ, ʪʦʙʪʦ ʆʈ 

ʪʚʘʨʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʚʪʦʨʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʝʥʝʨʛʽʾ ʨʦʟʩʽʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʘ ʡ ʚʠʭʦʜʠʪʴ ʽʟ ʝʢʦʩʠʩʪʝʤʠ, 

ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʭʦʜʽʚ ʝʥʝʨʛʽʾ ʟ ʦʜʥʦʛʦ ʪʨʦʬʽʯʥʦʛʦ 

ʨʽʚʥʷ ʥʘ ʽʥʰʽʡ. ʇʨʘʢʪʠʯʥʦ ʾʭ ʙʫʚʘʻ ʥʝ ʙʽʣʴʰʝ ʧ'ʷʪʠ, ʥʘʧʨʠʢʣʘʜ: 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʡ ʚʦʜʦʨʦʩʪʽ Ÿ ʟʦʦʧʣʘʥʢʪʦʥ (ʬʽʣʴʪʨʘʪʦʨʠ) Ÿ 

ʟʦʦʧʣʘʥʢʪʦʬʘʛʠ (çʤʠʨʥʽè ʨʠʙʠ) Ÿ ʭʠʞʽ ʨʠʙʠ Ÿ ʚʦʜʥʽ ʘʙʦ ʚʦʜʦʧʣʘʚʥʽ 

ʧʪʘʭʠ. ʏʠʤ ʜʦʚʰʝ ʪʨʦʬʽʯʥʠʡ ʣʘʥʮʶʛ, ʪʠʤ ʤʝʥʰʝ ʧʨʦʜʫʢʮʽʷ ʾʾ ʢʽʥʮʝʚʦʾ 

ʣʘʥʢʠ. ʇʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʚʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʧʦ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʥʠʭ ʟʥʘʯʝʥʥʷʤ ʧʝʨʚʠʥʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. ʉʝʨʝʜʥʽ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʦʟʝʨ ʽ ʚʦʜʦʡʤʠʱ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʮʽʾ 

ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʡ ʭʣʦʨʦʬʽʣʫ, ʱʦ ʤʽʩʪʠʪʴʩ ̫ʚ ʥʴʦʤʫ, ʘ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ. 

 

ʊʘʙʣʠʮʷ14.1 

ʇʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ (ʈʨ) ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʣʦʨʦʬʽʣʫ ʘ (ʉʭʣ) ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ 

ʚʦʜʦʡʤ 

ʊʠʧ ʚʦʜʦʡʤʠ ʈʨ, ʢʢʘʣĀʤ
-2
Āʨʽʢ

-1
 ʉʭʣ ʤʛĀʤ

-3
 

ʆʣʽʛʦʪʨʦʬʥʠʡ 

ʄʝʟʦʪʨʦʬʥʠʡ 

ɽʚʪʨʦʬʥʠʡ 

ɻʽʧʝʨʪʨʦʬʥʠʡ 

300 

300-1000 

1000-3500 

> 3500 

1 

1-10 

10-100 

> 100 

 

ʇʝʨʚʠʥʥʽ ʧʨʦʜʫʮʝʥʪʠ ï ʮʝ ʬʽʪʦʧʣʘʥʢʪʦʥ, ʬʽʪʦʙʝʥʪʦʩ, ʬʽʪʦʧʝʨʠʬʽʪʦʥ 
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ʽ ʚʠʱʽ ʚʦʜʷʥʽ ʨʦʩʣʠʥʠ. ʋ ʚʝʣʠʢʠʭ ʟʘ ʨʦʟʤʽʨʦʤ ʽ ʛʣʠʙʠʥʦʶ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʘʭ 

ʦʩʥʦʚʥʘ ʨʦʣʴ ʚ ʫʪʚʦʨʝʥʥʽ ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘʣʝʞʠʪʴ ʧʣʘʥʢʪʦʥʥʠʤ 

ʚʦʜʦʨʦʩʪʷʤ, ʘ ʚ ʥʝʚʝʣʠʢʠʭ ï ʚʠʱʠʤ ʚʦʜʷʥʠʤ ʨʦʩʣʠʥʘʤ ʽ ʝʧʽʬʽʪʥʠʤ 

ʚʦʜʦʨʦʩʪʷʤ. ʈʦʟʨʽʟʥʷʶʪʴ ʚʘʣʦʚʫ ʧʝʨʚʠʥʥʫ ʧʨʦʜʫʢʮʽʶ (ʙʨʫʪʪʦ-ʧʨʦʜʫʢʮʽʶ), 

ʝʬʝʢʪʠʚʥʫ ʡ ʯʠʩʪʫ ʧʨʦʜʫʢʮʽʶ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʇʝʨʚʠʥʥʘ 

ʧʨʦʜʫʢʮʽʷ ʚʠʟʥʘʯʘʻ ʙʽʦʧʨʦʜʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ. ɹʨʫʪʪʦ-

ʧʨʦʜʫʢʮʽʷ ʚʽʜʙʠʚʘʻ ʚʝʣʠʯʠʥʫ ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʝʨʛʽʾ ʚ ʝʢʦʩʠʩʪʝʤʽ ʫ ʚʠʛʣʷʜʽ 

ʝʥʝʨʛʽʾ ʭʽʤʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʆʈ, ʩʠʥʪʝʟʦʚʘʥʦʾ ʟ ʚʫʛʣʝʢʠʩʣʦʪʠ, ʙʽʦʛʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽ ʚʦʜʠ ʚ ʧʨʦʮʝʩʽ ʬʦʪʦʩʠʥʪʝʟʫ ʡ ʫʪʚʦʨʝʥʦʾ ʘʚʪʦʪʨʦʬʥʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ ʚ ʧʨʦʮʝʩʽ ʭʝʤʦʩʠʥʪʝʟʫ. ɼʦ ʚʘʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘʨʘʭʦʚʫʻʪʴʩʷ ʡ 

ʝʥʝʨʛʽʷ, ʚʠʪʨʘʯʝʥʘ ʥʘ ʧʽʜʪʨʠʤʢʫ ʦʩʥʦʚʥʦʛʦ ʡ ʘʢʪʠʚʥʦʛʦ ʦʙʤʽʥʫ 

ʛʽʜʨʦʙʽʦʥʪʽʚ (ʜʠʭʘʥʥʷ ʪʘ ʽʥʰʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ). ʊʘʢʠʤ ʯʠʥʦʤ, ʚʘʣʦʚʘ 

ʧʨʦʜʫʢʮʽʷ ï ʮʝ ʚʩʷ ʤʘʩʘ ʆʈ, ʫʪʚʦʨʝʥʦʾ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʤʠ ʡ 

ʭʝʤʦʩʠʥʪʝʟʫʶʯʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ, ʱʦ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʧʨʠʨʦʩʪʫ ʾʭʥʴʦʾ 

ʙʽʦʤʘʩʠ ʽ ʚʠʪʨʘʪ ʥʘ ʚʩʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʨʝʙʠ ʡ ʫʪʚʦʨʝʥʥʷ ʧʨʠʞʠʪʪʻʚʠʭ 

ʝʢʟʦʤʝʪʘʙʦʣʽʪʽʚ. 

ɽʬʝʢʪʠʚʥʘ ʧʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ, ʘʙʦ ʧʨʦʜʫʢʮʽʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ï ʮʝ ʆʈ, ʫʪʚʦʨʝʥʘ ʥʠʤʠ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ, ʟ 

ʚʽʜʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʣʘʩʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ (ʜʠʭʘʥʥʷ). ɺʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʟʚʠʯʘʡʥʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 80% ʚʘʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʏʠʩʪʘ 

ʧʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ ï ʮʝ ʘʙʩʦʣʶʪʥʠʡ ʧʨʠʨʽʩʪ ʥʦʚʦʩʪʚʦʨʝʥʦʛʦ ʟʘ ʨʘʭʫʥʦʢ 

ʬʦʪʦʩʠʥʪʝʟʫ ʆʈ. ɺʦʥʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʚʘʣʦʚʽʡ ʧʝʨʚʠʥʥʽʡ ʧʨʦʜʫʢʮʽʾ, ʚʽʜ 

ʷʢʦʾ ʚʽʜʥʽʤʘʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʜʠʭʘʥʥʷ ʘʚʪʦʪʨʦʬʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, 

ʢʦʥʩʫʤʝʥʪʽʚ ʽ ʨʝʜʫʮʝʥʪʽʚ (ʙʘʢʪʝʨʽʡ), ʪʦʙʪʦ ʤʘʩʘ ʆʈ, ʱʦ ʧʽʜʜʘʥʘ ʜʝʩʪʨʫʢʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʯʠʩʪʘ ʧʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ ʧʣʘʥʢʪʦʥʫ ʈ ï ʮʝ ʨʽʟʥʠʮʷ ʤʽʞ 

ʧʝʨʚʠʥʥʦʶ ʚʘʣʦʚʦʶ ʧʨʦʜʫʢʮʽʻʶ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ɸ ̔ ʚʝʣʠʯʠʥʦʶ ʩʫʤʘʨʥʠʭ 

ʚʠʪʨʘʪ ʥʘ ʜʠʭʘʥʥʷ ʚʦʜʦʨʦʩʪʝʡ Rʚ, ʟʦʦʧʣʘʥʢʪʦʥʫ Rʟ ʽ ʙʘʢʪʝʨʽʡ Rʙ: 

P = Aï (Rʚ+Rʟ+R6). 

ʇʨʦʤʽʞʥʘ ʙʽʦʣʦʛʽʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʬʦʨʤʫʻʪʴʩʷ 

ʢʦʥʩʫʤʝʥʪʘʤʠ ï ʩʧʦʞʠʚʘʯʘʤʠ ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʂʽʥʮʝʚʘ ʙʽʦʣʦʛʽʯʥʘ 

ʧʨʦʜʫʢʮʽʷ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʩʢʣʘʜʘʻʪʴʩʷ ʟ: ʘ) ʫʪʚʦʨʝʥʦʾ ʘʚʪʦʪʨʦʬʥʠʤʠ 

ʦʨʛʘʥʽʟʤʘʤʠ ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ; ʙ) ʾʾ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʥʘ ʨʽʚʥʽ 

ʢʦʥʩʫʤʝʥʪʽʚ; ʚ) ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʢʦʞʥʦʤʫ ʪʨʦʬʽʯʥʦʤʫ ʨʽʚʥʽ; ʛ) ʥʘʜʭʦʜʞʝʥʥʷ 

ʡ ʚʠʥʦʩʫ ʨʝʯʦʚʠʥʠ ʡ ʝʥʝʨʛʽʾ ʽʟ ʚʦʜʥʠʤʠ ʤʘʩʘʤʠ. ɺʩʽ ʮʽ ʧʨʦʮʝʩʠ ʨʘʟʦʤ ʫʟʷʪʽ 

ʩʪʚʦʨʶʶʪʴ ʧʦʪʽʢ ʝʥʝʨʛʽʾ, ʽ ʚʦʥʠ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. 

ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʪʨʠʤʘʥʽ ʩʘʤʝ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʧʦʪʦʢʽʚ ʝʥʝʨʛʽʾ ʚ ʝʢʦʩʠʩʪʝʤʘʭ. ʅʝ ʤʦʞʥʘ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʣʠʰʝ ʥʘ ʧʦʢʘʟʥʠʢʠ ʯʠʩʝʣʴʥʦʩʪʽ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʛʽʜʨʦʙʽʦʥʪʽʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽ, ʪʦʤʫ ʱʦ ʮʽ ʜʘʥʽ ʥʝ ʚʽʜʙʠʚʘʶʪʴ ʨʦʣʽ 

ʦʢʨʝʤʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʫ ʧʨʦʜʫʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ. ʊʘʢ, ʫ ʚʦʜʦʡʤʽ 

ʯʠʩʝʣʴʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ ʧʝʚʥʦʾ ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʛʨʫʧʠ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʦʶ, ʘʣʝ 

ʚʥʘʩʣʽʜʦʢ ʥʝʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʭʥʴʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʡ ʥʝʚʝʣʠʢʦʾ ʤʘʩʠ 
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ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ ʛʨʫʧʘ ʥʝ ʚʥʦʩʠʪʴ ʧʦʤʽʪʥʦʛʦ ʚʥʝʩʢʫ ʚ ʙʽʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʝʢʦʩʠʩʪʝʤʠ. ʇʦ ʯʠʩʝʣʴʥʦʩʪʽ ʥʝ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʨʦʣʴ ʫ ʙʽʦʧʨʦʜʫʢʮʽʡʥʦʤʫ 

ʧʨʦʮʝʩʽ ʦʢʨʝʤʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ ʢʦʥʩʫʤʝʥʪʽʚ ʥʘʚʽʪʴ ʦʜʥʦʛʦ 

ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ. ʅʘʧʨʠʢʣʘʜ, ʥʝ ʤʦʞʥʘ ʧʦʨʽʚʥʶʚʘʪʠ ʨʦʩʣʠʥʦʾʜʥʠʭ 

ʽʥʬʫʟʦʨʽʡ ʟ ʨʦʩʣʠʥʦʾʜʥʠʤʠ ʨʠʙʘʤʠ, ʭʦʯʘ ʡ ʪʽ ʡ ʽʥʰʽ ʻ ʢʦʥʩʫʤʝʥʪʘʤʠ ʦʜʥʦʛʦ 

(ʧʝʨʰʦʛʦ) ʧʦʨʷʜʢʫ. 

ʎʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʘʻ ʧʦʨʽʚʥʷʥʥʷ ʚʥʝʩʢʫ ʦʢʨʝʤʠʭ ʧʦʧʫʣʷʮʽʡ ʚ 

ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʮʽʶ ʧʦ ʾʭʥʽʡ ʙʽʦʤʘʩʽ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʽʟ 

ʯʠʩʝʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ, ʾʭʥʴʦʛʦ ʨʦʟʤʽʨʫ, ʤʘʩʠ ʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ. 

ʊʦʙʪʦ ʤʦʚʘ ʡʜʝ ʧʨʦ ʧʦʢʘʟʥʠʢʠ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʪʘʢ 

ʟʚʘʥʫ ʧʽʨʘʤʽʜʫ ʤʘʩ. ɹʽʣʴʰ ʧʦʚʥʦʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʝʢʦʩʠʩʪʝʤ ʜʘʻ ʝʥʝʨʛʝʪʠʯʥʠʡ ʝʢʚʽʚʘʣʝʥʪ ʙʽʦʤʘʩʠ. ʂʦʞʥʠʡ ʪʨʦʬʽʯʥʠʡ ʨʽʚʝʥʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝ ʙʽʦʤʘʩʦʶ, ʘ ʚʽʜʧʦʚʽʜʥʠʤ ʝʥʝʨʛʝʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ï 

ʫ ʢʽʣʦʢʘʣʦʨʽʷʭ ʘʙʦ ʢʽʣʦʜʞʦʫʣʷʭ (1 ʢɼʞ = 4,1868 ʢʢʘʣ). ʈʽʟʥʽ ʦʨʛʘʥʽʟʤʠ 

ʤʘʶʪʴ ʥʝʦʜʥʘʢʦʚʫ ʢʘʣʦʨʽʡʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʚ 100 ʛ ʫʩʪʨʠʮʴ ʽʟ ʨʘʢʦʚʠʥʦʶ 

ʤʽʩʪʠʪʴʩʷ ʤʝʥʰʝ ʝʥʝʨʛʽʾ, ʥʽʞ ʫ 100 ʛ ʤ'ʷʩʘ ʪʫʥʮʷ. ʇʨʠ ʧʝʨʝʨʘʭʫʥʢʫ 

ʟʘʛʘʣʴʥʦʾ ʙʽʦʤʘʩʠ ʛʽʜʨʦʙʽʦʥʪʽʚ ʥʘ ʾʾ ʢʘʣʦʨʽʡʥʽʩʪʴ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʝʢʦʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʥʘ ʢʦʥʢʨʝʪʥʠʡ 

ʤʦʤʝʥʪ. ɸʣʝ ʮʝ ʩʪʘʪʠʯʥʘ, ʘ ʥʝ ʜʠʥʘʤʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ. ɺʦʥʘ ʥʝ ʚʨʘʭʦʚʫʻ 

ʧʨʦʜʫʢʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʢʨʝʤʠʭ ʧʦʧʫʣʷʮʽʡ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʝʢʦʩʠʩʪʝʤʠ, ʽ ʜʠʥʘʤʽʢʫ ʧʦʧʫʣʷʮʽʡ ʫ ʮʽʣʦʤʫ. ʊʦʤʫ ʙʽʣʴʰʝ ʧʦʚʥʫ ʡ 

ʦʙ'ʻʢʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʜʘʻ ʥʝ 

ʤʘʩʘ ʦʨʛʘʥʽʟʤʽʚ ʽ ʥʘʚʽʪʴ ʥʝ ʾʾ ʝʥʝʨʛʝʪʠʯʥʠʡ ʝʢʚʽʚʘʣʝʥʪ, ʘ ʭʽʤʽʯʥʘ ʝʥʝʨʛʽʷ, 

ʱʦ ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʚ ʩʪʚʦʨʶʚʘʥʽʡ ʦʨʛʘʥʽʯʥʽʡ ʤʘʩʽ ʡ ʧʝʨʝʜʘʻʪʴʩʷ ʟʘ 

ʦʜʠʥʠʮʶ ʯʘʩʫ ʟ ʦʜʥʦʛʦ ʪʨʦʬʽʯʥʦʛʦ ʨʽʚʥʷ ʥʘ ʽʥʰʽʡ. ɼʣʷ ʛʨʘʬʽʯʥʦʛʦ 

ʚʠʨʘʞʝʥʥʷ ʪʨʦʬʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʝʢʦʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʙʫʜʦʚʫ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʽʨʘʤʽʜ, ʜʝ ʙʘʟʦʶ ʻ ʨʽʚʝʥʴ ʧʨʦʜʫʮʝʥʪʽʚ, ʥʘ ʷʢʦʤʫ 

ʥʘʜʙʫʜʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʪʨʦʬʽʯʥʽ ʨʽʚʥʽ. ɼʦʩʠʪʴ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʻ ʪʨʠ 

ʪʠʧʠ ʝʢʦʣʦʛʽʯʥʠʭ ʧʽʨʘʤʽʜ: ʯʠʩʝʣʴʥʦʩʪʽ (ʚʽʜʙʠʚʘʻ ʯʠʩʝʣʴʥʽʩʪʴ ʦʢʨʝʤʠʭ 

ʦʨʛʘʥʽʟʤʽʚ), ʙʽʦʤʘʩʠ (ʚʽʜʙʠʚʘʻ ʟʘʛʘʣʴʥʫ ʩʫʭʫ ʤʘʩʫ, ʢʘʣʦʨʽʡʥʽʩʪʴ ʘʙʦ ʽʥʰʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ) ʽ ʝʥʝʨʛʽʾ (ʚʽʜʙʠʚʘʻ ʚʝʣʠʯʠʥʫ ʧʦʪʦʢʫ 

ʝʥʝʨʛʽʾ, ʘʙʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘ ʨʽʟʥʠʭ ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʷʭ). 

ʅʘ ʦʨʛʘʥʽʟʤʝʥʥʦʤʫ ʨʽʚʥʽ ʟʘʛʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʪʝʦʨʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʙʘʣʘʥʩʫ ʪʚʘʨʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʩʢʣʘʜʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʢʦʤʧʦʥʝʥʪʽʚ ʾʞʽ ʚ ʥʴʦʤʫ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʦʩʪʽ ʩʧʦʣʫʢʠ, ʽ 

ʚʠʜʽʣʷʻʪʴʩʷ ʝʥʝʨʛʽʷ. ʎʽ ʧʨʦʮʝʩʠ ʧʨʦʪʽʢʘʶʪʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʆ2 ʡ 

ʚʠʜʽʣʝʥʥʷʤ ʉʆ2. ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʥʘʜʭʦʜʞʝʥʴ ʽ ʚʠʪʨʘʪ ʨʝʯʦʚʠʥ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʝʥʝʨʛʽʾ, ʱʦ ʥʘʜʽʡʰʣʘ ʚ 

ʦʨʛʘʥʽʟʤ ʽʟ ʢʦʨʤʦʤ, ʽ ʪʽʻʶ, ʱʦ ʨʦʟʩʽʷʣʘʩʷ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʇʦʪʝʥʮʽʡʥʘ ʭʽʤʽʯʥʘ ʝʥʝʨʛʽʷ ʙʽʣʢʽʚ, ʞʠʨʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ ʫ ʧʨʦʮʝʩʽ ʦʙʤʽʥʫ 

ʨʝʯʦʚʠʥ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʨʽʟʥʽ ʬʦʨʤʠ ʭʽʤʽʯʥʦʾ ʡ ʬʽʟʠʯʥʦʾ ʝʥʝʨʛʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʤ'ʷʟʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʦʥʘ ʧʝʨʝʭʦʜʠʪʴ ʫ ʢʽʥʝʪʠʯʥʫ ʘʙʦ 

ʤʝʭʘʥʽʯʥʫ ʝʥʝʨʛʽʶ, ʘ ʥʝʚʝʣʠʢʘ ʾʾ ʯʘʩʪʠʥʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʫ 
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ʝʥʝʨʛʽʶ. ʋ ʢʽʥʮʝʚʽʡ ʣʘʥʮʽ ʧʝʨʝʪʚʦʨʝʥʴ ʚʩʷ ʭʽʤʽʯʥʘ ʝʥʝʨʛʽʷ ʧʝʨʝʭʦʜʠʪʴ ʫ 

ʪʝʧʣʦʚʫ, ʢʦʪʨʘ ʡ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɺʠʭʦʜʷʯʠ ʽʟ ʮʴʦʛʦ, 

ʟʘʛʘʣʴʥʠʡ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʽʟʤʽ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʨʝʻʩʪʨʫʶʯʠ 

ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ ʦʨʛʘʥʽʟʤʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ï 

ʢʘʣʦʨʠʤʝʪʨʽʚ. ʇʨʠ ʧʨʷʤʽʡ ʢʘʣʦʨʠʤʝʪʨʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ ʧʦʤʽʱʘʶʪʴ ʫ 

ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʪʫ ʢʘʤʝʨʫ, ʱʦ ʥʝ ʧʨʦʧʫʩʢʘʻ ʪʝʧʣʦ, ʘ ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ 

ʨʝʻʩʪʨʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʜʘʪʯʠʢʽʚ. 

ʋ ʛʽʜʨʦʝʢʦʣʦʛʽʾ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʝʧʨʷʤʘ ʢʘʣʦʨʠʤʝʪʨʽʷ, ʧʨʠ 

ʷʢʽʡ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʰʣʷʭʦʤ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ 

ʝʥʝʨʛʽʾ, ʫʢʣʘʜʝʥʦʾ ʚ ʟʘʩʚʦʻʥʠʭ ʦʨʛʘʥʽʟʤʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥʘʭ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʪʚʘʨʠʥ ʧʨʠ ʦʢʠʩʥʝʥʥʽ 1 ʛ ʙʽʣʢʫ ʚʠʚʽʣʴʥʷʻʪʴʩʷ 17,16 ʢɼʞ 

(4,1 ʢʢʘʣ), 1 ʛ ʞʠʨʫ ï 38,94 ʢɼʞ (9,3 ʢʢʘʣ) ʽ 1 ʛ ʚʫʛʣʝʚʦʜʽʚ ï 17,16 ʢɼʞ (4,1 

ʢʢʘʣ). ʎʝ ʪʘʢ ʟʚʘʥʽ ʢʘʣʦʨʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘʙʦ ʢʽʣʴʢʽʩʪʴ 

ʪʝʧʣʦʪʠ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʦʢʠʩʥʝʥʥʽ ʾʭ ʚ ʦʨʛʘʥʽʟʤʽ. ʗʢʱʦ ʚʽʜʦʤʠʡ ʩʢʣʘʜ 

ʽ ʤʘʩʘ ʩʧʦʞʠʪʦʛʦ ʢʦʨʤʫ, ʚʤʽʩʪ ʫ ʥʴʦʤʫ ʙʽʣʢʽʚ, ʞʠʨʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ, ʘ ʪʘʢʦʞ 

ʢʦʝʬʽʮʽʻʥʪ ʾʭʥʴʦʛʦ ʟʘʩʚʦʻʥʥʷ, ʪʦ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʦʢʠʩʥʝʥʠʭ ʚ 

ʦʨʛʘʥʽʟʤʽ ʆʈ, ʘ ʦʪʞʝ ï ʽ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ. ɼʣʷ ʡʦʛʦ ʦʮʽʥʢʠ 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ, ʷʢʽ ʨʝʯʦʚʠʥʠ ʥʘʜʽʡʰʣʠ ʚ ʦʨʛʘʥʽʟʤ. ɼʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʘʶʪʴ 

ʜʠʭʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʘʙʦ ʚʽʜʥʦʰʝʥʥʷ ʚʠʜʽʣʝʥʦʾ ʚʫʛʣʝʢʠʩʣʦʪʠ ʜʦ 

ʫʪʠʣʽʟʦʚʘʥʦʛʦ ʢʠʩʥʶ ï ʉʆ2/ʆ2. ʎʝʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʨʽʟʥʠʭ ʆʈ ʤʘʻ ʨʽʟʥʫ 

ʚʝʣʠʯʠʥʫ. ʊʘʢ, ʧʨʠ ʦʢʠʩʥʝʥʥʽ ʚʫʛʣʝʚʦʜʽʚ ʜʠʭʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʦʨʽʚʥʶʻ 1, 

ʧʨʠ ʦʢʠʩʥʝʥʥʽ ʞʠʨʽʚ ï 0,7, ʙʽʣʢʽʚ ï 0,8. ɿʤʝʥʰʝʥʥʷ ʜʠʭʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʨʠ ʦʢʠʩʥʝʥʥʽ ʞʠʨʽʚ ʽ ʙʽʣʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʫʛʣʝʚʦʜʘʤʠ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, 

ʱʦ ʢʠʩʝʥʴ ʫ ʮʠʭ ʧʨʦʮʝʩʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʉʆ2, 

ʘʣʝ ʡ ʽʥʰʠʭ ʩʧʦʣʫʢ, ʥʘʧʨʠʢʣʘʜ ʚʦʜʠ, ʩʝʯʦʚʠʥʠ ʪʘ ʽʥ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʝʥʝʨʛʦʙʘʣʘʥʩʫ ʪʚʘʨʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʪʘʢʠʤʠ ʧʦʥʷʪʪʷʤʠ, ʷʢ ʢʘʣʦʨʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ 

ʢʘʣʦʨʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʆ2 ʘʙʦ ʉʆ2. ʂʘʣʦʨʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʧʨʠ ʾʭʥʴʦʤʫ 

ʦʢʠʩʥʝʥʥʽ, ʘ ʢʘʣʦʨʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʆ2 ʘʙʦ ʉʆ2 ï ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, 

ʫʪʚʦʨʝʥʦʾ ʚ ʦʨʛʘʥʽʟʤʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 1 ʜʤ
3
 ʆ2 ʘʙʦ ʧʨʠ ʚʠʜʽʣʝʥʥʽ 1 ʜʤ

3
 

ʉʆ2 ʫ ʧʨʦʮʝʩʽ ʦʢʠʩʥʝʥʥʷ ʆʈ. ʎʝʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘʟʠʚʘʶʪʴ ʱʝ ʦʢʩʠʢʘʣʦʨʽʡʥʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ. ʋ ʚʦʜʥʠʭ ʪʚʘʨʠʥ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘʛʘʣʴʥʠʡ ʽ ʦʩʥʦʚʥʠʡ ʦʙʤʽʥ. 

ʇʽʜ ʦʩʥʦʚʥʠʤ ʦʙʤʽʥʦʤ ʨʦʟʫʤʽʶʪʴ ʛʨʘʥʠʯʥʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʦʙʤʽʥʫ 

ʨʝʯʦʚʠʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʞʠʪʪʷ ʚ ʩʪʘʥʽ ʚʽʜʥʦʩʥʦʛʦ ʩʧʦʢʦʶ ʧʨʠ ʦʧʪʠʤʘʣʴʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʚʦʜʠ ʡ ʤʘʢʩʠʤʘʣʴʥʦ ʟʚʽʣʴʥʝʥʦʤʫ ʚʽʜ ʢʦʨʤʫ ʪʨʘʚʥʦʤʫ ʘʧʘʨʘʪʽ. 

ɺʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʜʫʞʝ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʣʠʰʝ 

ʧʽʜʪʨʠʤʢʫ ʦʩʥʦʚʥʠʭ ʞʠʪʪʻʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʢʣʽʪʠʥʘʭ, ʪʢʘʥʠʥʘʭ, ʦʨʛʘʥʘʭ, 

ʩʢʦʨʦʯʝʥʥʷ ʩʝʨʮʝʚʠʭ ʽ ʜʠʭʘʣʴʥʠʭ ʤ'ʷʟʽʚ, ʝʢʩʢʨʝʮʽʶ ʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʥʝʨʚʦʚʦʾ ʡ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ. ɿʘʛʘʣʴʥʠʡ, ʘʙʦ ʨʦʙʦʯʠʡ, 

ʦʙʤʽʥ ʟʥʘʯʥʦ ʚʠʱʝ ʦʩʥʦʚʥʦʛʦ, ʪʦʤʫ ʱʦ ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ ʚʠʪʨʘʪʽ ʝʥʝʨʛʽʾ ʚ 

ʧʨʦʮʝʩʽ ʘʢʪʠʚʥʦʾ ʤ'ʷʟʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. 
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ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʧʦʧʫʣʷʮʽʾ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʚʩʽʭ ʾʾ ʯʣʝʥʽʚ. ʏʘʩʪʠʥʘ ʦʪʨʠʤʘʥʦʾ ʝʥʝʨʛʽʾ ʘʢʫʤʫʣʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʆʈ ʪʽʣʘ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʘ ʽʥʰʘ ʨʦʟʩʽʶʻʪʴʩʷ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚ ʧʨʦʮʝʩʘʭ 

ʜʠʭʘʥʥʷ, ʚʠʜʽʣʝʥʥʷ ʝʢʩʢʨʝʪʽʚ, ʪʝʧʣʦʦʙʤʽʥʫ ʪʘ ʽʥ. ɺʝʣʠʯʠʥʘ ʨʦʟʩʽʷʥʦʾ 

ʧʦʧʫʣʷʮʽʻʶ ʝʥʝʨʛʽʾ ʧʨʦʧʦʨʮʽʡʥʘ ʾʾ ʩʫʤʘʨʥʽʡ ʤʘʩʽ ʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʦʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʪʽʢʘʥʥʷ ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ 

ʧʦʧʫʣʷʮʽʾ ʪʘ ʫʤʦʚ ʾʾ ʽʩʥʫʚʘʥʥʷ. ʇʦʧʫʣʷʮʽʾ ʜʨʽʙʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʨʦʟʩʽʶʶʪʴ 

ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ, ʥʽʞ ʪʘʢʽ ʞ ʟʘ ʙʽʦʤʘʩʦʶ ʧʦʧʫʣʷʮʽʾ, ʘʣʝ ʩʬʦʨʤʦʚʘʥʽ ʙʽʣʴʰʠʤʠ 

ʟʘ ʨʦʟʤʽʨʦʤ ʦʨʛʘʥʽʟʤʘʤʠ. ʇʦʧʫʣʷʮʽʾ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʩʦʙʠʥ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʤʝʪʘʙʦʣʽʟʤʫ (ʘ ʮʝ, ʷʢ ʧʨʘʚʠʣʦ, ʙʽʣʴʰ ʨʫʭʣʠʚʽ ʦʩʦʙʠʥʠ) 

ʤʘʶʪʴ ʽ ʟʥʘʯʥʦ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʩʽʶʚʘʥʥʷ ʝʥʝʨʛʽʾ, ʘʥʽʞ 

ʤʘʣʦʨʫʭʦʤʽ. ʇʨʦʜʫʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ʫ ʚʦʜʥʠʭ ʪʚʘʨʠʥ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʥʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʟʤʘʤʠ ʝʥʝʨʛʽʾ ʫ ʚʠʛʣʷʜʽ ʝʥʝʨʛʽʾ ʩʦʤʘʪʠʯʥʠʭ ʪʢʘʥʠʥ, 

ʩʪʘʪʝʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʤʝʪʘʙʦʣʽʪʽʚ ʽ ʪ.ʜ. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ 

ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʝʨʛʽʾ ʚ ʢʦʞʥʠʡ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʽ ʢʽʣʴʢʽʩʪʶ ʝʥʝʨʛʽʾ, 

ʥʘʢʦʧʠʯʝʥʦʾ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ɺʽʜʧʦʚʽʜʥʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʦʧʫʣʷʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ 

ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʘʙʦ ʦʙʩʷʛʫ ʚʦʜʠ, ʫ ʷʢʦʤʫ ʚʦʥʘ ʟʦʩʝʨʝʜʞʝʥʘ. ʗʢʱʦ 

ʧʝʨʝʨʘʭʫʚʘʪʠ ʙʽʦʤʘʩʫ, ʫʪʚʦʨʝʥʫ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʥʘ ʥʘʢʦʧʠʯʝʥʫ ʚ 

ʥʽʡ ʝʥʝʨʛʽʶ, ʪʦ ʰʚʠʜʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʷʢ ʝʥʝʨʛʽʶ ʥʘ 1 ʤ
2
 ʫ 

ʨʽʢ ʘʙʦ ʝʥʝʨʛʽʶ ʥʘ 1 ʤ
3
 ʫ ʨʽʢ. 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ, ʚʠʭʦʜʷʯʠ ʟ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ, 

ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ ʦʨʛʘʥʽʟʤ ʽʟ ʢʦʨʤʦʤ (ʨʘʮʽʦʥ ʉ), ʽ ʾʾ ʥʘʩʪʫʧʥʦʾ ʤʝʪʘʙʦʣʽʯʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʧʨʦʜʫʢʮʽʶ ʈ, ʜʝʩʪʨʫʢʮʽʶ R ̔  ʝʢʩʢʨʝʮʽʶ F:  

C = P + R + F, 

ʜʝ ʩʫʤʘ ʧʨʦʜʫʢʮʽʾ ʡ ʜʝʩʪʨʫʢʮʽʾ (P+R) ʜʦʨʽʚʥʶʻ ʘʩʠʤʽʣʴʦʚʘʥʦʾ ʝʥʝʨʛʽʾ ɸ, ʘʙʦ 

ʟʘʩʚʦʻʥʦʾ ʯʘʩʪʠʥʠ ʨʘʮʽʦʥʫ, ʽ ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʘ ʟʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ:  

ɸ = CϊU-1
, 

ʜʝ U
-1
 ï ʟʘʩʚʦʻʥʥʷ ʢʦʨʤʫ, ʘ ʉ ï ʨʘʮʽʦʥ. 

ɺʠʱʝ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʚʥʫʪʨʽʰʥʴʦʚʦʜʦʡʤʦʚʽ ʘʩʧʝʢʪʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʨʝʯʦʚʠʥʠ ʡ ʝʥʝʨʛʽʾ. ɸʣʝ ʚ ʢʦʞʥʫ ʝʢʦʩʠʩʪʝʤʫ ʙʝʟʧʝʨʝʨʚʥʦ ʥʘʜʭʦʜʠʪʴ 

ʝʥʝʨʛʽʷ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. ʅʘʜʭʦʜʞʝʥʥʷ ʚ ʝʢʦʩʠʩʪʝʤʫ ʙʫʜʴ-ʷʢʦʾ ʝʥʝʨʛʽʾ 

ʜʦʜʘʪʢʦʚʦ ʜʦ ʩʦʥʷʯʥʦʾ, ʢʦʪʨʘ ʟʤʝʥʰʫʻ ʚʽʜʥʦʩʥʽ ʚʠʪʨʘʪʠ ʥʘ ʩʘʤʦʧʽʜʪʨʠʤʢʫ 

ʡ ʟʙʽʣʴʰʫʻ ʝʥʝʨʛʦʧʦʪʽʢ ʥʘ ʧʨʦʜʫʢʮʽʶ, ʦʜʝʨʞʘʣʦ ʥʘʟʚʫ ʝʥʝʨʛʝʪʠʯʥʝ 

ʩʫʙʩʠʜʫʚʘʥʥʷ. ɼʦ ʪʘʢʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʧʨʠʧʣʠʚʥʦ-

ʚʽʜʣʠʚʥʽ ʡ ʟʛʽʥʥʦ-ʥʘʛʽʥʥʽ ʷʚʠʱʘ, ʥʘʜʭʦʜʞʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʽ ʙʽʦʛʝʥʥʠʭ 

ʨʝʯʦʚʠʥ, ʟʤʠʚ ʛʫʤʫʩʫ ʡ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽʟ ʧʨʠʣʝʛʣʠʭ ʜʦ ʚʦʜʦʡʤʠ 

ʪʝʨʠʪʦʨʽʡ. ʇʦʨʷʜ ʟ ʪʘʢʠʤ ʥʘʜʭʦʜʞʝʥʥʷʤ ʝʥʝʨʛʽʾ, ʟ ʝʢʦʩʠʩʪʝʤʠ ʧʦʩʪʽʡʥʦ 

ʚʠʥʦʩʠʪʴʩʷ ʟʥʘʯʥʘ ʾʾ ʢʽʣʴʢʽʩʪʴ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʽʚ ʪʝʨʤʦʜʠʥʘʤʽʢʠ 

ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʱʦ ʥʘʜʽʡʰʣʘ ʚ ʩʠʩʪʝʤʫ ʥʘ ʚʭʦʜʽ, ʜʦʨʽʚʥʶʻ ʘʣʛʝʙʨʘʾʯʥʽʡ 

ʩʫʤʽ ʧʨʠʨʦʩʪʫ ʝʥʝʨʛʽʾ ʚ ʩʠʩʪʝʤʽ ʡ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʥʘ ʚʠʭʦʜʽ ʟ ʥʝʾ. 

ɸʛʝʥʪʘʤʠ ʚʠʥʦʩʫ ʤʦʞʫʪʴ ʙʫʪʠ ʟʝʣʝʥʽ ʨʦʩʣʠʥʠ, ʨʠʙʠ, ʤʦʣʶʩʢʠ, ʣʠʯʠʥʢʠ 

ʢʦʤʘʭ ʽ ʪ.ʜ. ʋ ʧʨʦʪʦʯʥʠʭ ʩʠʩʪʝʤʘʭ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ ʚʠʥʦʩʠʪʴʩʷ 
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ʪʦʢʦʚʠʱʝʤ ʚʦʜʠ. ɺʠʭʦʜʷʯʠ ʽʟ ʮʴʦʛʦ, ʚ ʝʥʝʨʛʦʙʘʣʘʥʩʽ ʝʢʦʩʠʩʪʝʤʠ ʚʘʨʪʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʩʢʣʘʜʦʚʽ ʥʘʜʭʦʜʞʝʥʥʷ ʡ ʚʠʥʦʩʫ ʝʥʝʨʛʽʾ. ʅʘʡʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʟʚ'ʷʟʫʚʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʧʨʦʮʝʩʽ ʬʦʪʦʩʠʥʪʝʟʫ. ɺʘʞʣʠʚʫ 

ʨʦʣʴ ʛʨʘʻ ʥʘʜʭʦʜʞʝʥʥʷ ʡ ʚʠʥʦʩ ʝʥʝʨʛʦʻʤʥʠʭ ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ, ʆʈ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ ʨʽʟʥʠʭ ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʽʚ. 

ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʤʝʭʘʥʽʯʥʦʾ ʡ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʧʦʚ'ʷʟʘʥʦʾ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ 

ʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ ʚʦʜʥʠʭ ʤʘʩ, ʪʝ ʾʭʥʻ ʟʥʘʯʝʥʥʷ ʚ ʝʥʝʨʛʦʙʘʣʘʥʩʽ ʝʢʦʩʠʩʪʝʤʠ 

ʟʥʘʯʥʦ ʤʝʥʰʝ. ɼʣʷ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʾʭ 

ʧʨʦʜʫʢʮʽʡʥʠʭ ʽ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʤʦʜʝʣʽ 

ʝʢʦʩʠʩʪʝʤʥʦʛʦ ʨʽʚʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

 

14.2 ɼʝʷʢʽ ʧʦʣʦʞʝʥʥʷ ʧʨʦʜʫʢʮʽʡʥʦʾ ʛʽʜʨʦʝʢʦʣʦʛʽʾ 

 

ʂʽʣʴʢʽʩʪʴ ʆʈ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʰʚʠʜʢʽʩʪʶ ʧʨʦʜʫʢʫʚʘʥʥʷ. ʄʽʨʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʜʫʢʫʚʘʥʥʷ ʻ ʧʠʪʦʤʘ 

ʧʨʦʜʫʢʮʽʷ ï ʢʽʣʴʢʽʩʪʴ ʩʠʥʪʝʟʦʚʘʥʦʛʦ ʧʦʧʫʣʷʮʽʻʶ ʆʈ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ 

ʨʦʟʨʘʭʦʚʫʶʯʠ ʥʘ ʦʜʠʥʠʮʶ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʾ. ɺʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʩʪʫ 

ʧʨʦʜʫʢʮʽʾ ʈ ʢ ʩʝʨʝʜʥʽʡ ʙʽʦʤʘʩʽ ʧʦʧʫʣʷʮʽʾ ɺ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʨʽʢ, 

ʩʝʟʦʥ, ʤʽʩʷʮʴ, ʜʦʙʫ, ʜʝʥʴ), ʘʙʦ ʧʨʦʜʫʢʮʽʡʥʦ-ʙʽʦʤʘʩʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ (ʈ/ɺ-

ʢʦʝʬʽʮʽʻʥʪ), ʻ ʧʦʢʘʟʥʠʢʦʤ ʧʠʪʦʤʦʾ ʙʽʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ. ʁʦʛʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ, ʟʦʢʨʝʤʘ, ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʨʤʽʚ ʨʠʙʘʤʠ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʩʫʤʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʦʧʫʣʷʮʽʾ ʈ/ɺ-

ʢʦʝʬʽʮʽʻʥʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʦʯʘʪʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʙʽʦʤʘʩʠ ʟʘ 

ʜʦʙʫ, ʘ ʧʦʪʽʤ ʟʘ ʙʽʣʴʰ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ʊʦʤʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʴʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʨʽʙʥʦ ʚʢʘʟʫʚʘʪʠ, ʟʘ ʷʢʠʡ ʯʘʩ ʽ ʚ ʷʢʠʭ ʫʤʦʚʘʭ ʚʽʥ ʦʪʨʠʤʘʥʠʡ, 

ʦʩʢʽʣʴʢʠ ʙʽʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʤʦʞʝ ʽʩʪʦʪʥʦ ʟʤʽʥʶʚʘʪʠʩʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʝʟʦʥʫ ʨʦʢʫ ʡ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʚʘʨʠʥʥʠʭ 

ʧʦʧʫʣʷʮʽʡ ʟʨʦʩʪʘʻ ʧʨʠ ʙʘʛʘʪʽʡ ʢʦʨʤʦʚʽʡ ʙʘʟʽ, ʦʧʪʠʤʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʡ 

ʜʦʩʪʘʪʥʽʡ ʥʘʩʠʯʝʥʦʩʪʽ ʚʦʜʠ ʢʠʩʥʝʤ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʜʫʢʫʚʘʥʥʷ ʚʠʱʝ ʫ 

ʧʦʧʫʣʷʮʽʡ, ʚ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʤʦʣʦʜʽ ʧʦʢʦʣʽʥʥʷ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʢʠ 

ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʚʦʥʘ ʟʥʠʞʫʻʪʴʩʷ. 

 

ʊʘʙʣʠʮʷ14.2 

ɺʝʣʠʯʠʥʘ ʜʦʙʦʚʦʛʦ ʈ/ɺ-ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʷʢʠʭ ʛʨʫʧ ʚʦʜʥʠʭ ʪʚʘʨʠʥ 

 

ʊʚʘʨʠʥʠ ʈ/ɺ 

ɹʝʟʙʘʨʚʥʽ ʜʞʛʫʪʠʢʦʚʽ 0,5ï3,0 

ɯʥʬʫʟʦʨʽʾ 0,5ï1,0 

ʅʠʞʯʽ ʨʘʢʦʧʦʜʽʙʥʽ 0,02ï0,45 

ɺʠʱʽ ʨʘʢʠ 0,0014ï0,05 

ʄʦʣʶʩʢʠ 0,0001ï0,0003 

ɻʦʣʢʦʰʢʽʨʽ 0,0007ï0,0022 

ʈʠʙʠ 0,01ï0,08 
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ʆʈ ʫʪʚʦʨʶʻʪʴʩʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʫ ʜʨʽʙʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʭʦʯʘ ʚʽʜʦʤʽ ʡ 

ʚʠʢʣʶʯʝʥʥʷ ʽʟ ʮʴʦʛʦ ʧʨʘʚʠʣʘ (ʜʝʷʢʽ ʥʠʞʯʽ ʭʦʨʜʦʚʽ ï ʩʘʣʴʧʠ, ʜʦ 10% ʥʘ 

ʛʦʜʠʥʫ). ɺʘʞʣʠʚʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʧʨʦʜʫʢʫʚʘʥʥʷ ʙʽʦʤʘʩʠ, ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʦʥʘ ʚʠʟʥʘʯʘʻ 

ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʽ 

ʙʽʦʩʠʥʪʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ.  

ʇʦʢʘʟʥʠʢʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʫ ʥʘ ʨʽʩʪ ʚʦʜʥʠʭ ʪʚʘʨʠʥ 

ʻ ʢʦʨʤʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ï ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʟ'ʾʜʝʥʦʛʦ ʢʦʨʤʫ ʜʦ ʧʨʠʨʦʩʪʫ 

ʤʘʩʠ ʪʚʘʨʠʥ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʢʦʨʤʫ ʡ ʩʢʣʘʜʫ ʪʽʣʘ 

ʩʧʦʞʠʚʘʯʘ. ʏʠʤ ʚʠʱʝ ʢʦʨʤʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʪʠʤ ʛʽʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʦʨʤ ʥʘ ʨʽʩʪ. ʎʝʡ ʢʦʝʬʽʮʽʻʥʪ ʥʝʦʙʭʽʜʥʦ ʚʽʜʨʽʟʥʷʪʠ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʜʽʾ ʢʦʨʤʫ, ʷʢʠʡ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʠʙʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ. ʇʽʜ ʥʠʤ ʨʦʟʫʤʽʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʢʦʨʤʫ, ʟʘ 

ʨʘʭʫʥʦʢ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʨʽʩʪ ʦʜʠʥʠʮʽ ʤʘʩʠ ʨʠʙʠ ʘʙʦ ʽʥʰʠʭ ʚʦʜʥʠʭ 

ʪʚʘʨʠʥ. ʅʘʡʯʘʩʪʽʰʝ ʡʦʛʦ ʚʠʨʘʞʘʶʪʴ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʩʫʭʦʾ ʤʘʩʠ ʟ'ʾʜʝʥʦʛʦ 

ʢʦʨʤʫ ʜʦ ʧʨʠʨʦʩʪʫ ʩʫʭʦʾ ʤʘʩʠ ʨʠʙʠ. ɺʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʫ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʜʽʾ ʢʦʨʤʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢʘ ʯʘʩʪʠʥʘ ʩʧʦʞʠʪʦʛʦ ʢʦʨʤʫ ʟʘʩʚʦʶʻʪʴʩʷ. 

ʇʨʠ ʩʧʦʞʠʚʘʥʥʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʨʤʫ ʟʘʩʚʦʶʻʪʴʩʷ ʤʝʥʰʘ ʡʦʛʦ ʯʘʩʪʠʥʘ, 

ʥʽʞ ʧʨʠ ʩʧʦʞʠʚʘʥʥʽ ʦʙʤʝʞʝʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʇʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ 

ʢʦʨʤʫ ʤʦʞʥʘ ʩʫʜʠʪʠ ʟʘ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʫ ʧʝʨʰʦʛʦ 

ʧʦʨʷʜʢʫ K1, ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ B.C. ɯʚʣʻʚʠʤ. ɹʣʠʟʴʢʠʡ ʜʦ ʥʴʦʛʦ ʧʦʢʘʟʥʠʢ ï 

ʢʦʝʬʽʮʽʻʥʪ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʩʪʫ ï ʫʚʝʜʝʥʠʡ ʖ. ʆʜʫʤʦʤ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʫ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ (ʫ ʚʽʜʩʦʪʢʘʭ) 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʧʨʠʨʦʩʪʫ ʤʘʩʠ ʪʽʣʘ ʦʨʛʘʥʽʟʤʫ ʘʙʦ ʧʨʦʜʫʢʮʽʾ 

ʧʦʧʫʣʷʮʽʾ ʜʦ ʚʝʣʠʯʠʥʠ ʨʘʮʽʦʥʫ: 

ʂ1 = (Q1Ā 100)/Q 

ʜʝ Q1 ï ʝʥʝʨʛʽʷ, ʥʘʢʦʧʠʯʝʥʘ ʚ ʦʨʛʘʥʽʟʤʽ; Q ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʽʟ ʢʦʨʤʦʤ. B.C. ɯʚʣʻʚʠʤ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʪʘʢʦʞ ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʫ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʂ2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʩʪʫ 

ʪʢʘʥʠʥ ʧʦ ʖ. ʆʜʫʤʫ. ʎʝʡ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʨʽʩʪ ʥʝ 

ʧʦʚʥʦʛʦ ʨʘʮʽʦʥʫ, ʘ ʟʘʩʚʦʻʥʦʛʦ (ʘʩʠʤʽʣʴʦʚʘʥʦʛʦ) ʢʦʨʤʫ. ɺʽʥ ʚʠʨʘʞʘʻʪʴʩʷ ʫ 

ʚʽʜʩʦʪʢʘʭ ʽ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʝʥʝʨʛʽʾ ʧʨʠʨʦʩʪʫ ʜʦ ʚʩʽʻʾ ʩʧʦʞʠʪʦʾ 

ʝʥʝʨʛʽʾ ʟʘ ʚʠʥʷʪʢʦʤ ʝʥʝʨʛʽʾ ʚʽʜʭʦʜʽʚ: 

ʂ2 = (Q1Ā 100)/( QïQ2), 

ʜʝ Q1 ï ʝʥʝʨʛʽʷ, ʥʘʢʦʧʠʯʝʥʘ ʚ ʦʨʛʘʥʽʟʤʽ; Q ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʱʦ 

ʧʦʪʨʘʧʣʷʻ ʟ ʢʦʨʤʦʤ; Q2 ï ʝʥʝʨʛʽʷ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʧʨʦʜʫʢʪʘʭ ʚʠʜʽʣʝʥʥʷ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʂ1 ʽ ʂ2, ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʪʚʘʨʠʥ, ʚʦʥʠ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʚʽʢʦʚʦʾ ʡ ʨʦʟʤʽʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʧʫʣʷʮʽʾ, ʪʨʦʬʽʯʥʠʭ, ʪʝʤʧʝʨʘʪʫʨʥʠʭ, 

ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʽ ʽʥʰʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʂ1 ʽ ʂ2 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʛʽʜʨʦʙʽʦʥʪʽʚ ʚ ʫʤʦʚʘʭ 

ʧʨʠʨʦʜʥʠʭ ʚʦʜʦʡʤ ʦʙʤʝʞʝʥʦ ʥʝʤʦʞʣʠʚʽʩʪʶ ʚʨʘʭʫʚʘʥʥʷ ʚʩʽʭ ʩʢʣʘʜʥʠʭ 

ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʚʝʣʠʢʠʭ ʧʨʦʩʪʦʨʘʭ ʚʦʜʥʠʭ 
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ʦʙ'ʻʢʪʽʚ ʫ ʨʽʟʥʽ ʨʦʢʠ ʡ ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ, ʘʣʝ ʮʽ ʬʦʨʤʫʣʠ ʙʽʣʴʰ-ʤʝʥʰ 

ʫʩʧʽʰʥʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʘʢʚʘʢʫʣʴʪʫʨʠ, ʜʝ ʚʠʨʦʱʫʶʪʴʩʷ 

ʦʢʨʝʤʽ ʧʦʧʫʣʷʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ. 

ʑʦʙ ʧʝʨʝʡʪʠ ʚʽʜ ʟʛʘʜʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʦ ʦʮʽʥʢʠ ʘʙʩʦʣʶʪʥʠʭ (ʘʙʦ 

ʥʘʚʽʪʴ ʚʽʜʥʦʩʥʠʭ) ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʛʽʜʨʦʙʽʦʥʪʽʚ ʚ 

ʫʤʦʚʘʭ ʧʨʠʨʦʜʥʠʭ ʚʦʜʦʡʤ, ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʫ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʚʝʣʠʢʫ 

ʡ ʨʽʟʥʦʙʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʟʦʢʨʝʤʘ ʚʨʘʭʦʚʫʚʘʪʠ ʜʘʥʽ ʢʽʣʴʢʽʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. 

 

14.2.1 ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ  

 

ɿ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʢʣʷʥʢʦʚʠʡ ʤʝʪʦʜ ʫ ʢʠʩʥʝʚʽʡ  ̔

ʨʘʜʽʚʦʫʛʣʝʮʝʚʽʡ ʤʦʜʠʬʽʢʘʮʽʾ. ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʆʈ ɸ. ʇ'ʶʪʪʝʨ ʱʝ ʚ 1908 ʨ. ʟʘʧʨʦʧʦʥʫʚʘʚ ʚʠʟʥʘʯʘʪʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʠʩʥʶ ʫ ʩʚʽʪʣʠʭ ʽ ʪʝʤʥʠʭ ʩʢʣʷʥʢʘʭ, ʟʘʧʦʚʥʝʥʠʭ ʧʨʠʨʦʜʥʦʶ 

ʚʦʜʦʶ, ʧʽʩʣʷ ʾʭʥʴʦʾ ʜʦʙʦʚʦʾ ʝʢʩʧʦʟʠʮʽʾ. ʎʝʡ ʤʝʪʦʜ ʦʜʝʨʞʘʚ ʥʘʟʚʫ 

ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʤʝʪʦʜʦʤ ʩʢʣʷʥʦʢ. ɺ ʡʦʛʦ ʦʩʥʦʚʽ ʣʝʞʠʪʴ 

ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʠʩʥʶ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʩʚʽʪʣʠʭ ʩʢʣʷʥʢʘʭ ʚ ʧʨʦʮʝʩʽ 

ʬʦʪʦʩʠʥʪʝʟʫ ʽ ʪʦʡ, ʱʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʚ ʪʝʤʥʠʭ ʩʢʣʷʥʢʘʭ ʫ ʧʨʦʮʝʩʽ ʜʠʭʘʥʥʷ 

ʛʽʜʨʦʙʽʦʥʪʽʚ. ʇʨʦʙʠ ʚʦʜʠ, ʚʽʜʽʙʨʘʥʽ ʙʘʪʦʤʝʪʨʦʤ, ʝʢʩʧʦʥʫʶʪʴ ʫ ʚʦʜʥʦʤʫ 

ʦʙ'ʻʢʪʽ ʥʘ ʧʝʚʥʽʡ ʛʣʠʙʠʥʽ ʚ ʛʝʨʤʝʪʠʯʥʦ ʟʘʤʢʥʝʥʠʭ ʩʢʣʷʥʢʘʭ ï ʩʚʽʪʣʠʭ 

(ʧʨʦʟʦʨʠʭ) ʽ ʪʝʤʥʠʭ. ʋ ʩʚʽʪʣʽʡ ʩʢʣʷʥʮʽ ʦʜʥʦʯʘʩʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ 

ʬʦʪʦʩʠʥʪʝʟʫ ʡ ʜʠʭʘʥʥʷ ʦʨʛʘʥʽʟʤʽʚ ʧʣʘʥʢʪʦʥʫ. ʋ ʪʝʤʥʽʡ ʩʢʣʷʥʮʽ ʧʨʦʪʽʢʘʶʪʴ 

ʪʽʣʴʢʠ ʧʨʦʮʝʩʠ ʜʠʭʘʥʥʷ (ʜʝʩʪʨʫʢʮʽʾ), ʧʨʠ ʷʢʠʭ ʢʠʩʝʥʴ ʧʦʛʣʠʥʘʻʪʴʩʷ. ʑʦʙ 

ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʨʽʩʪ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʢʠʩʥʶ ʧʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʧʝʨʝʜ ʝʢʩʧʦʟʠʮʽʻʶ ʩʢʣʷʥʦʢ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʚʠʭʽʜʥʠʡ ʚʤʽʩʪ ʫ ʚʦʜʽ ʚʦʜʥʦʛʦ 

ʦʙ'ʻʢʪʫ. ʊʝʤʥʽ ʩʢʣʷʥʢʠ ʬʘʨʙʫʶʪʴ ʫ ʯʦʨʥʠʡ ʢʦʣʽʨ ʘʙʦ ʟʘʥʫʨʶʶʪʴ ʫ ʯʦʨʥʽ 

ʥʝʧʨʦʟʦʨʽ ʤʽʰʝʯʢʠ. ʆʙ'ʻʤ ʩʢʣʷʥʦʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʩʣʝʥʥʦʩʪʽ ʬʽʪʦʧʣʘʥʢʪʦʥʫ 

ʡ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚʽʜ 50 ʜʦ 500 ʤʣ. ʉʢʣʷʥʢʠ ʧʽʜʚʽʰʫʶʪʴ ʥʘ ʪʨʦʩʘʭ ʘʙʦ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʩʪʘʚʢʘʭ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʝʢʩʧʦʟʠʮʽʾ ʟʽ ʩʢʣʷʥʦʢ ʚʽʜʙʠʨʘʶʪʴ 

ʧʨʦʙʫ ʦʙ'ʻʤʦʤ 50ï100 ʤʣ ʽ ʬʽʢʩʫʶʪʴ ʫ ʥʽʡ ʢʠʩʝʥʴ ʨʦʟʯʠʥʦʤ ʭʣʦʨʠʩʪʦʛʦ 

ʤʘʛʥʽʶ ʚ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʁʦʛʦ ʚʤʽʩʪ ʧʦʪʽʤ ʚʠʟʥʘʯʘʶʪʴ ʭʽʤʽʯʥʠʤ 

ʤʝʪʦʜʦʤ ɺʽʥʢʣʝʨʘ ʘʙʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʠʩʥʝʚʽ ʜʘʪʯʠʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʚʤʽʩʪ ʢʠʩʥʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʦ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʚ 

ʪʘʢʠʡ ʩʧʦʩʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʜʝʨʞʫʶʪʴ ʪʨʠ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʠ: ʘ) 

ʚʠʭʽʜʥʫ, ʘʙʦ ʢʦʥʪʨʦʣʴʥʫ, ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʠʩʥʶ (ʂ); ʙ) ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʠʩʥʶ 

ʚ ʧʨʦʟʦʨʠʭ ʩʢʣʷʥʢʘʭ (ʉ); ʚ) ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʠʩʥʶ ʚ ʪʝʤʥʠʭ ʩʢʣʷʥʢʘʭ (ʊ). 

ɺʘʣʦʚʘ ʧʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ ɸ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʚ ʤʽʣʽʛʨʘʤʘʭ ʢʠʩʥʶ ʥʘ 1 ʜʤ
3
: 

ɸ = ʉ ï ʊ. ɼʝʩʪʨʫʢʮʽʷ (R) ʽ ʯʠʩʪʘ ʧʨʦʜʫʢʮʽʷ (ʈ) ʦʙʯʠʩʣʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʧʦ ʬʦʨʤʫʣʘʭ R = ʂ ï ʊ ʠ ʈ = ʉ ï ʂ. ɺʠʟʥʘʯʘʶʪʴ ʟʚʠʯʘʡʥʦ ʜʦʙʦʚʫ 

ʧʨʦʜʫʢʮʽʶ, ʝʢʩʧʦʥʫʶʯʠ ʩʢʣʷʥʢʠ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʜʦʙʦʚʠʤ ʮʠʢʣʦʤ ʩʦʥʷʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ: ʬʦʪʦʩʠʥʪʝʟ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ 
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ʟ 10 ʜʦ 16ï18 ʛʦʜʠʥ, ʫ ʪʝʤʥʠʡ ʯʘʩ ʜʦʙʠ ʧʽʜʩʠʣʶʻʪʴʩʷ ʜʝʩʪʨʫʢʮʽʷ, ʘ ʟʘ ʜʦʙʫ 

ʦʜʝʨʞʫʶʪʴ ʩʝʨʝʜʥʶ ʚʝʣʠʯʠʥʫ. ʆʜʥʘʢ, ʧʨʠ ʜʝʷʢʠʭ ʫʤʦʚʘʭ ʯʘʩ ʝʢʩʧʦʟʠʮʽʾ 

ʜʦʚʦʜʠʪʴʩʷ ʟʥʘʯʥʦ ʟʤʝʥʰʫʚʘʪʠ (ʜʦ 2ï4 ʛʦʜʠʥ). ʊʘʢʘ ʙʽʣʴʰ ʢʦʨʦʪʢʘ 

ʝʢʩʧʦʟʠʮʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ çʮʚʽʪʽʥʥʷè ʚʦʜʠ, ʢʦʣʠ ʚʥʘʩʣʽʜʦʢ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʬʦʪʦʩʠʥʪʝʟʫ ʚʦʜʦʨʦʩʪʝʡ ʨʝʘʢʮʽʷ ʩʝʨʝʜʦʚʠʱʘ ʟʤʽʱʫʻʪʴʩʷ ʚ 

ʣʫʞʥʠʡ ʙʽʢ, ʧʘʜʘʻ ʚʤʽʩʪ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʯʝʨʝʟ ʮʝ ʬʦʪʦʩʠʥʪʝʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʟʤʝʥʰʫʻʪʴʩʷ, ʽ ʧʦʯʠʥʘʶʪʴ ʧʝʨʝʚʘʞʘʪʠ ʧʨʦʮʝʩʠ 

ʜʝʩʪʨʫʢʮʽʾ. 

ɿʥʘʯʥʽ ʤʝʪʦʜʠʯʥʽ ʪʨʫʜʥʦʱʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʚ ʫʤʦʚʘʭ ʤʘʩʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʥʴʦ-ʟʝʣʝʥʠʭ 

ʚʦʜʦʨʦʩʪʝʡ ï ʪʘʢʠʭ ʷʢ Microcystis aeruginosa ʽ Aphanizomenon flos-aquae. 

ʆʩʪʘʥʥʽʡ ʚʠʜ ʚ ʫʤʦʚʘʭ ʟʘʤʢʥʝʥʠʭ ʩʢʣʷʥʦʢ (ʽ ʥʘʚʽʪʴ ʫ ʚʽʜʢʨʠʪʠʭ ʩʫʜʠʥʘʭ) 

ʜʫʞʝ ʰʚʠʜʢʦ ʧʽʜʜʘʻʪʴʩʷ ʣʽʟʠʩʫ, ʧʨʠ ʮʴʦʤʫ ʧʦʛʣʠʥʘʻʪʴʩʷ ʢʠʩʝʥʴ ʽ 

ʧʽʜʩʠʣʶʻʪʴʩʷ ʜʝʩʪʨʫʢʮʽʷ. ʂʨʽʤ ʪʦʛʦ, ʦʙʠʜʚʽ ʮʽ ʚʦʜʦʨʦʩʪʽ ʚʠʜʽʣʷʶʪʴ 

ʪʦʢʩʠʯʥʽ ʤʝʪʘʙʦʣʽʪʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʩʘʤʦʦʪʨʫʻʥʥʷ. ʗʢʱʦ ʚ ʧʣʘʥʢʪʦʥʽ 

ʙʘʛʘʪʦ ʤʝʨʪʚʠʭ ʢʣʽʪʠʥ ʽ ʢʦʣʦʥʽʡ, ʪʦ ʚ ʧʨʦʟʦʨʠʭ ʩʢʣʷʥʢʘʭ ʤʦʞʝ ʧʝʨʝʚʘʞʘʪʠ 

ʧʦʛʣʠʥʘʥʥʷ ʢʠʩʥʶ. ʊʦʤʫ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʝʢʩʧʦʟʠʮʽʾ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʞʠʚʠʭ ʽ ʤʝʨʪʚʠʭ ʢʣʽʪʠʥ ʫ ʧʨʦʙʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʣʶʤʽʥʝʩʮʝʥʪʥʦʛʦ ʤʽʢʨʦʩʢʦʧʫ (ʞʠʚʽ ʢʣʽʪʠʥʠ ʩʚʽʪʷʪʴʩʷ ʯʝʨʚʦʥʠʤ ʮʚʽʪʦʤ, 

ʤʝʨʪʚʽ ï ʟʝʣʝʥʠʤ). ʅʘʚʧʘʢʠ, ʧʨʠ ʜʫʞʝ ʘʢʪʠʚʥʦʤʫ ʬʦʪʦʩʠʥʪʝʟʽ ʡ 

ʥʘʢʦʧʠʯʝʥʥʽ ʢʠʩʥʶ ʚ ʛʘʟʦʚʠʭ ʚʘʢʫʦʣʷʭ ʢʣʽʪʠʥʠ ʚʦʜʦʨʦʩʪʝʡ ʤʦʞʫʪʴ 

ʩʧʣʠʚʘʪʠ ʥʘ ʧʦʚʝʨʭʥʶ ʚʦʜʠ ʡ ʟʘʙʠʚʘʪʠʩʷ ʚ ʱʽʣʠʥʽ ʤʽʞ ʛʦʨʣʦʚʠʥʦʶ 

ʩʢʣʷʥʢʠ ʡ ʧʨʦʙʢʦʶ, ʘ ʥʘʚʢʦʣʦ ʢʣʽʪʠʥ ʫʪʚʦʨʶʶʪʴʩʷ ʧʫʭʠʨʮʽ ʢʠʩʥʶ. 

ʅʘʜʤʽʨʥʝ ʚʠʜʽʣʝʥʥʷ ʢʠʩʥʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʟʥʘʯʥʘ ʡʦʛʦ ʯʘʩʪʠʥʘ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʛʘʟʦʚʫ ʬʘʟʫ, ʽ ʚ ʦʩʪʘʪʦʯʥʦʤʫ ʧʽʜʩʫʤʢʫ ʬʦʨʤʫʻʪʴʩʷ ʚʝʣʠʢʠʡ 

ʛʘʟʦʚʠʡ ʤʽʭʫʨ, ʫ ʷʢʠʡ ʜʠʬʫʥʜʫʻ ʫʚʝʩʴ ʟʥʦʚʫ ʫʪʚʦʨʝʥʠʡ ʢʠʩʝʥʴ (ʪʘʢ ʟʚʘʥʘ 

ʬʽʟʠʯʥʘ ʟʷʙʨʘ). ʇʨʠ ʚʽʜʢʨʠʪʪʽ ʩʢʣʷʥʢʠ ʮʝʡ ʢʠʩʝʥʴ ʤʠʪʪʻʚʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ 

ʧʦʚʽʪʨʷ ʡ ʪʦʤʫ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʨʘʭʦʚʘʥʠʡ ʧʨʠ ʦʩʪʘʪʦʯʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ, ʱʦ ʻ 

ʧʨʠʯʠʥʦʶ ʜʦʩʠʪʴ ʟʥʘʯʥʠʭ ʧʦʤʠʣʦʢ. ʇʨʠ ʟʚʠʯʘʡʥʠʭ ʨʽʚʥʷʭ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʡ ʚʽʜʩʫʪʥʦʩʪʽ ʩʠʥʴʦ-ʟʝʣʝʥʦʛʦ çʮʚʽʪʽʥʥʷè ʪʘʢʽ ʧʦʛʨʽʰʥʦʩʪʽ ʥʝ 

ʚʠʥʠʢʘʶʪʴ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʮʽʾ ʡ ʜʝʩʪʨʫʢʮʽʾ ʨʦʟʨʘʭʦʚʫʶʪʴ A/R ï 

ʚʽʜʥʦʰʝʥʥʷ ʚʘʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦ ʜʝʩʪʨʫʢʮʽʾ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʜʘʥʠʭ ʧʨʦ 

ʙʽʦʤʘʩʫ ʚʠʟʥʘʯʘʶʪʴ ɸ/ɺ (ʚʘʣʦʚʫ ʧʠʪʦʤʫ ʧʨʦʜʫʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ 

ʚʦʜʦʨʦʩʪʝʡ) ʘʙʦ ʈ/ɺ, ʜʝ ʈ ï ʯʠʩʪʘ ʧʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ ʚʦʜʦʨʦʩʪʝʡ. ɺʩʽ ʮʽ 

ʧʦʢʘʟʥʠʢʠ ʤʘʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʦʜʦʡʤ, 

ʘ ʧʨʠ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʦʜʠʥʠʮʽ ï ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ 

ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ. 

ɿʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʩʪʨʫʢʮʽʾ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ 

ʚʦʜʽ ʙʘʢʪʝʨʠʮʠʜʥʠʭ ʨʝʯʦʚʠʥ. ɺʦʥʠ ʛʥʽʪʷʪʴ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʙʘʢʪʝʨʽʡ, ʱʦ 

ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʜʝʩʪʨʫʢʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ ʬʽʪʦʙʝʥʪʦʩʫ ʡ ʝʧʽʬʽʪʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʚʦʜʦʨʦʩʪʝʡ 

ʚʠʤʽʨʷʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʧʨʦʜʫʢʮʽʾ ʬʽʪʦʧʣʘʥʢʪʦʥʫ, ʟ ʪʽʻʶ ʚʽʜʤʽʥʥʽʩʪʶ, ʱʦ 
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ʦʩʪʘʪʦʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʬʽʪʦʙʝʥʪʦʩʫ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʚ 

ʤʽʣʽʛʨʘʤʘʭ ʢʠʩʥʶ ʥʘ 10 ʩʤ
2
 ʥʘ ʜʦʙʫ ʘʙʦ ʚ ʛʨʘʤʘʭ ʢʠʩʥʶ ʥʘ 1 ʤ

2
 ʥʘ ʜʦʙʫ, ʘ 

ʜʣʷ ʝʧʽʬʽʪʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʚʦʜʦʨʦʩʪʝʡ ï ʥʘ ʦʜʠʥʠʮʶ ʤʘʩʠ ʚʠʱʠʭ ʚʦʜʷʥʠʭ 

ʨʦʩʣʠʥ (ʤʛ ʆ2 ʥʘ 1 ʛ ʩʠʨʦʾ ʘʙʦ ʩʫʭʦʾ ʤʘʩʠ ʨʦʩʣʠʥ ʥʘ ʜʦʙʫ).  

ɯʥʰʘ ʤʦʜʠʬʽʢʘʮʽʷ ʩʢʣʷʥʢʦʚʦʛʦ ʤʝʪʦʜʫ ï ʨʘʜʽʦʚʫʛʣʝʮʝʚʘ. ɺʦʥʘ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʥʝ ʪʽʣʴʢʠ ʧʝʨʚʠʥʥʫ ʧʨʦʜʫʢʮʽʶ ʚʦʜʦʨʦʩʪʝʡ, ʘʣʝ ʡ 

ʙʘʢʪʝʨʽʘʣʴʥʫ ʧʨʦʜʫʢʮʽʶ, ʦʜʥʘʢ ʥʝ ʜʘʻ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʝʩʪʨʫʢʮʽʶ. ʋ 

ʩʢʣʷʥʢʫ ʟ ʨʦʩʣʠʥʘʤʠ (ʘʙʦ ʢʫʣʴʪʫʨʦʶ ʙʘʢʪʝʨʽʡ) ʚʥʦʩʷʪʴ ʨʘʜʽʦʘʢʪʠʚʥʠʡ 

ʝʣʝʤʝʥʪ 
14
ʉ ʫ ʩʢʣʘʜʽ Naʅ

14
CO3 ʘʙʦ Na2

14
Cʆ3, ʱʦ ʫ ʧʨʦʮʝʩʽ ʬʦʪʦʩʠʥʪʝʟʫ, ʫ 

ʚʠʛʣʷʜʽ 
14
ʉʆ2 ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʩʠʥʪʝʟʦʚʘʥʫ ʦʨʛʘʥʽʯʥʫ ʨʝʯʦʚʠʥʫ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʦʟʦʨʽ ʽ ʪʝʤʥʽ ʩʢʣʷʥʢʠ ʟʘʧʦʚʥʶʶʪʴ 

ʚʦʜʦʶ ʟ ʬʽʪʦʧʣʘʥʢʪʦʥʦʤ ʽ ʚ ʢʦʞʥʫ ʟ ʥʠʭ ʜʦʜʘʶʪʴ ʧʦ 0,1 ʤʣ ʨʦʟʯʠʥʫ 

Naʅ
14
Cʆ3 ʟ ʧʠʪʦʤʦʶ ʘʢʪʠʚʥʽʩʪʶ 1ï5Ā 10

6
 ʽʤʧ.ϊʭʚï1Āʤʣï1. ɺʩʽ ʩʢʣʷʥʢʠ 

ʝʢʩʧʦʥʫʶʪʴ ʧʨʦʪʷʛʦʤ 4ï6 ʛʦʜʠʥ ʫ ʚʦʜʦʡʤʽ ʘʙʦ ʚ ʣʶʤʽʥʦʩʪʘʪʽ. ʅʝ 

ʨʦʟʛʣʷʜʘʶʯʠ ʜʝʪʘʣʴʥʦ ʧʨʦʮʝʜʫʨʫ ʨʘʜʽʦʚʫʛʣʝʮʝʚʦʛʦ ʤʝʪʦʜʫ, ʟʚʝʨʥʝʤʦ ʫʚʘʛʫ 

ʥʘ ʡʦʛʦ ʧʨʠʥʮʠʧʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʫ ʧʦʢʣʘʜʝʥʘ ʚʣʘʩʪʠʚʽʩʪʴ 

ʽʟʦʪʦʧʫ 
14
ʉ ʚʢʣʶʯʘʪʠʩʷ ʚ ʧʨʦʮʝʩʠ ʩʠʥʪʝʟʫ ʆʈ ʟ ʪʽʻʶ ʞʝ ʰʚʠʜʢʽʩʪʶ, ʱʦ ʡ 

ʥʝʨʘʜʽʦʘʢʪʠʚʥʠʡ ʚʫʛʣʝʮʴ. ɺʠʭʦʜʷʯʠ ʟ ʚʝʣʠʯʠʥʠ ʚʥʝʩʝʥʦʾ ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ 

R, ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ ʧʦʤʽʯʝʥʦʛʦ ʚ ʧʨʦʮʝʩʽ ʬʦʪʦʩʠʥʪʝʟʫ ʬʽʪʦʧʣʘʥʢʪʦʥʫ r, 

ʚʤʽʩʪʫ ʉʆ2 ʫ ʚʩʽʭ ʡʦʛʦ ʬʦʨʤʘʭ ʫ ʚʦʜʽ ʉʢ, ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʩʧʦʞʠʚʘʥʥʷ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʚʫʛʣʝʮʶ ʈ ʟʘ ʯʘʩ ʝʢʩʧʦʟʠʮʽʾ t. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʚʠʥʥʘ 

ʧʨʦʜʫʢʮʽʷ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ: 

P = (r ï ʉʢ)/R 

ʽ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʦʜʠʥʠʮʷʭ ʚʫʛʣʝʮʶ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʧʝʨʚʠʥʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʚʠʤʽʨʶʶʪʴ ʫ ʛʨʘʤʘʭ ʚʫʛʣʝʮʶ ʥʘ 1 ʤ
3
 (ʘʙʦ ʥʘ 1 ʤ

2
) ʟʘ ʦʜʠʥʠʮʶ 

ʯʘʩʫ (ʛʦʜʠʥʘ, ʜʦʙʘ, ʩʝʟʦʥ). 

ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʨʘʜʽʦʚʫʛʣʝʮʝʚʠʤ ʽ ʢʠʩʥʝʚʠʤ 

ʤʝʪʦʜʘʤʠ, ʩʚʽʜʯʠʪʴ, ʱʦ ʧʨʠ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ ʝʢʩʧʦʟʠʮʽʾ (2ï4 ʛʦʜʠʥʠ) 

ʨʘʜʽʦʚʫʛʣʝʮʝʚʠʡ ʤʝʪʦʜ ʧʦʢʘʟʫʻ ʚʝʣʠʯʠʥʠ ʧʨʦʜʫʢʮʽʾ, ʙʣʠʟʴʢʽ ʜʦ ʚʘʣʦʚʦʾ, ʘ 

ʧʨʠ ʙʽʣʴʰ ʪʨʠʚʘʣʽʡ (12ï24 ʛʦʜʠʥ) ï ʜʦ ʯʠʩʪʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʇʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ ʚʠʱʠʭ ʚʦʜʷʥʠʭ ʨʦʩʣʠʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ 

ʥʘʡʙʽʣʴʰʽʡ ʜʣʷ ʚʩʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʬʽʪʦʤʘʩʽ. ʑʦʙ ʫʨʘʭʫʚʘʪʠ 

ʦʧʘʜʘʥʥʷ ʣʠʩʪʽʚ ʽ ʚʽʜʤʠʨʘʥʥʷ ʜʝʷʢʠʭ ʯʘʩʪʠʥ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ, ʫʚʦʜʠʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪ ï ʥʘʜʙʘʚʢʘ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʬʽʪʦʤʘʩʠ, ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʨʦʩʣʠʥ ʚʽʥ 

ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 1,2. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʚʠʱʠʭ ʚʦʜʷʥʠʭ ʨʦʩʣʠʥ ʟʙʠʨʘʶʪʴ ʽ 

ʟʚʘʞʫʶʪʴ ʾʭʥʶ ʥʘʜʟʝʤʥʫ ʤʘʩʫ ʟ ʜʽʣʷʥʦʢ ʧʣʦʱʝʶ 0,25, 0,5 ʘʙʦ 1 ʤ
2
 (ʜʣʷ 

ʧʣʘʚʘʶʯʠʭ ʨʦʩʣʠʥ ï 4 ʤ
2
). ɸʙʩʦʣʶʪʥʦ ʩʫʭʫ ʤʘʩʫ ʟ ʪʘʢʠʭ ʧʨʦʙ ʦʜʝʨʞʫʶʪʴ 

ʧʽʩʣʷ ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʩʫʰʠʣʴʥʽʡ ʰʘʬʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ 60 ʜʦ 100 Áʉ. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʧʨʦʜʫʢʮʽʶ (ʚʠʜʽʣʝʥʥʷ ʡ ʧʦʛʣʠʥʘʥʥʷ ʢʠʩʥʶ ʚʠʱʠʤʠ 

ʚʦʜʷʥʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʟʦʢʨʝʤʘ ʜʣʷ ʦʮʽʥʢʠ ʾʭʥʴʦʾ ʨʦʣʽ ʚ ʢʠʩʥʝʚʦʤʫ ʙʘʣʘʥʩʽ 

ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ), ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʢʣʷʥʢʦʚʠʡ ʤʝʪʦʜ ʫ ʢʠʩʥʝʚʽʡ 

ʤʦʜʠʬʽʢʘʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʬʨʘʛʤʝʥʪʠ ʨʦʩʣʠʥ ʧʦʤʽʱʘʶʪʴ ʫ ʧʨʦʟʦʨʽ ʽ ʪʝʤʥʽ 
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ʩʢʣʷʥʢʠ ʽʟ ʰʠʨʦʢʦʶ ʛʦʨʣʦʚʠʥʦʶ, ʟʘʧʦʚʥʶʶʪʴ ʾʭ ʚʦʜʦʶ ʽʟ ʟʦʥʠ ʟʘʨʦʩʪʝʡ, ʽ 

ʝʢʩʧʦʥʫʶʪʴ ʥʘ ʚʽʜʧʦʚʽʜʥʽʡ ʛʣʠʙʠʥʽ. ʄʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʢʣʷʥʢʠ (ʮʠʣʽʥʜʨʠ, ʢʦʣʙʠ ʽ ʪ.ʧ.), ʱʦ ʟʘʢʨʠʚʘʶʪʴʩʷ ʛʝʨʤʝʪʠʯʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʥʘʜʷʛʘʶʯʠ ʾʭ ʥʘ ʥʝʚʽʜʦʢʨʝʤʣʝʥʽ 

ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʜʦʡʤʽ. ɿ ʦʛʣʷʜʫ ʥʘ ʚʝʣʠʢʠʡ ʦʙʩʷʛ 

ʬʽʪʦʤʘʩʠ, ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʧʦʟʠʮʽʾ ʤʦʞʥʘ ʩʢʦʨʦʪʠʪʠ (2ï4 ʛʦʜʠʥʠ). ʇʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʝʢʩʧʦʟʠʮʽʾ ʡ ʚʠʜʘʣʝʥʥʷ ʨʦʩʣʠʥ ʫ ʩʢʣʷʥʢʘʭ ʚʠʟʥʘʯʘʶʪʴ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʠʩʥʶ. ɺʩʪʘʥʦʚʠʚʰʠ ʤʘʩʫ ʢʦʞʥʦʾ ʨʦʩʣʠʥʠ, ʝʢʩʧʦʥʦʚʘʥʦʾ ʚ 

ʩʢʣʷʥʢʘʭ, ʨʦʟʨʘʭʦʚʫʶʪʴ ʧʨʦʜʫʢʮʽʶ, ʚʠʭʦʜʷʯʠ ʟ ʢʽʣʴʢʦʩʪʽ ʫʪʚʦʨʝʥʦʛʦ ʥʠʤʠ 

ʢʠʩʥʶ. ɿʥʘʶʯʠ ʧʠʪʦʤʫ ʧʨʦʜʫʢʮʽʶ ʨʦʩʣʠʥʠ, ʘ ʪʘʢʦʞ ʟʘʛʘʣʴʥʫ ʤʘʩʫ 

ʟʘʨʦʩʪʝʡ, ʜʣʷ ʷʢʠʭ ʦʮʽʥʝʥʘ ʧʠʪʦʤʘ ʧʨʦʜʫʢʮʽʷ, ʨʦʟʨʘʭʦʚʫʶʪʴ ʧʨʦʜʫʢʮʽʶ ʥʘ 

ʟʘʛʘʣʴʥʽʡ ʧʣʦʱʽ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʫ ʚʦʜʽ, ʱʦ ʙʝʨʝʪʴʩʷ ʽʟ ʟʘʨʦʩʪʝʡ 

ʤʘʢʨʦʬʽʪʽʚ, ʻ ʡ ʚʦʜʦʨʦʩʪʽ, ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʦʞ ʽ ʾʭʥʶ ʧʨʦʜʫʢʮʽʶ. ɯʟ ʮʽʻʶ 

ʤʝʪʦʶ ʩʢʣʷʥʢʠ (ʧʨʦʟʦʨ ʽ ʪʝʤʥʽ) ʧʘʨʘʣʝʣʴʥʦ ʟʘʧʦʚʥʶʶʪʴʩʷ ʚʦʜʦʶ ʽʟ 

ʟʘʨʦʩʪʝʡ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʡ ʜʝʩʪʨʫʢʮʽʾ ʬʽʪʦʧʣʘʥʢʪʦʥʫ. ɿʚʠʯʘʡʥʦ 

ʫ ʚʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʘ (ʢʦʥʪʨʦʣʴʥʘ) ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʢʠʩʥʶ ʫ ʚʦʜʽ ʚ ʟʦʥʽ ʟʘʨʦʩʪʝʡ. 

 

 

14.2.2 ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ 

 

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʻ ʚʪʦʨʠʥʥʘ ʧʨʦʜʫʢʮʽʷ, 

ʘʙʦ ʧʨʦʜʫʢʮʽʷ ʧʦʧʫʣʷʮʽʡ ʚʦʜʥʠʭ ʪʚʘʨʠʥ. ʎʝ ʧʨʦʜʫʢʮʽʷ ʛʝʪʝʨʦʪʨʦʬʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʭʘʨʯʫʶʪʴʩʷ ʛʦʪʦʚʠʤʠ ʆʈ, ʪʦʙʪʦ ʧʨʦʜʫʢʮʽʷ ʦʨʛʘʥʽʟʤʽʚ 

ʜʨʫʛʦʛʦ ʡ ʥʘʩʪʫʧʥʠʭ ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʽʚ. ʂʨʽʤ ʚʦʜʥʠʭ ʪʚʘʨʠʥ ʜʦ ʪʘʢʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʦʞ ʙʘʢʪʝʨʽʾ ʡ ʛʨʠʙʠ. ɺʪʦʨʠʥʥʘ ʧʨʦʜʫʢʮʽʷ 

ʚʢʣʶʯʘʻ ʧʨʠʨʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʽ ʛʝʥʝʨʘʪʠʚʥʠʭ ʪʢʘʥʠʥ, ʝʢʩʢʨʝʪʠ, ʚʽʜʯʫʞʝʥʽ 

ʝʣʝʤʝʥʪʠ ʪʽʣʘ ï ʝʢʟʫʚʽʾ (ʟʣʫʱʝʥʠʡ ʝʧʽʪʝʣʽʡ, ʩʣʠʟʦʚʽ ʧʦʢʨʠʪʪʷ ʽ ʪ.ʜ.). 

ɺʠʭʦʜʷʯʠ ʽʟ ʮʴʦʛʦ, ʚʪʦʨʠʥʥʫ ʧʨʦʜʫʢʮʽʶ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʽʜʩʫʤʦʢ 

ʘʩʠʤʽʣʷʮʽʾ ʢʦʨʤʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʧʨʦʮʝʩʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʚʦʜʥʠʭ ʪʚʘʨʠʥ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʫʤʦʚ 

ʽʩʥʫʚʘʥʥʷ, ʪʘʢ ʽ ʚʽʜ ʾʾ ʨʦʟʤʽʨʥʦ-ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ. ɿʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʦʧʫʣʷʮʽʾ ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʨʷʜ ʪʠʧʽʚ. ʊʘʢ, ʜʦ ʤʦʥʦʮʠʢʣʽʯʥʠʭ 

ʚʽʜʥʦʩʷʪʴʩʷ ʧʦʧʫʣʷʮʽʾ ʛʽʜʨʦʙʽʦʥʪʽʚ ʟ ʢʦʨʦʪʢʠʤ ʧʝʨʽʦʜʦʤ ʨʦʟʚʠʪʢʫ, ʱʦ 

ʥʘʨʦʜʞʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʦʜʥʦʯʘʩʥʦ. ʄʦʥʦʮʠʢʣʽʯʥʠʤʠ ʻ, ʟʦʢʨʝʤʘ, 

ʧʦʧʫʣʷʮʽʾ ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ. ɼʨʫʛʠʡ ʪʠʧ ï ʧʦʧʫʣʷʮʽʾ, ʫ ʷʢʠʭ 

ʦʜʥʦʯʘʩʥʦ ʧʨʠʩʫʪʥʽ ʦʩʦʙʠʥʠ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. ʎʝ, ʥʘʧʨʠʢʣʘʜ, ʧʦʧʫʣʷʮʽʾ 

ʚʝʣʠʢʠʭ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ, ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʨʠʙ, ʫ ʷʢʠʭ ʜʦʩʠʪʴ 

ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʡ ʜʫʞʝ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʨʦʟʤʥʦʞʝʥʥʷ. ʋ ʪʘʢʠʭ 

ʧʦʧʫʣʷʮʽʷʭ ʫ ʩʪʘʜʽʾ ʩʪʘʪʝʚʦʾ ʟʨʽʣʦʩʪʽ ʧʝʨʝʙʫʚʘʻ ʦʜʥʦʯʘʩʥʦ ʢʽʣʴʢʘ ʧʦʢʦʣʽʥʴ, 

ʱʦ ʨʦʙʠʪʴ ʾʭʥʶ ʚʽʢʦʚʫ ʩʪʨʫʢʪʫʨʫ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʦʶ. ʊʨʝʪʶ ʛʨʫʧʫ 

ʩʢʣʘʜʘʶʪʴ ʧʦʧʫʣʷʮʽʾ ʛʽʣʣʷʩʪʦʚʫʩʠʭ ʧʣʘʥʢʪʦʥʥʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ ʽ ʜʝʷʢʠʭ 

ʽʥʰʠʭ ʚʠʜʽʚ, ʷʢʽ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʙʝʟʫʧʠʥʥʦ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 




